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% Modern Genetics s
[ ViDEo}
Vocabulary &

Reading Mendel’s Peas:
1 (5752 Look at the diagram. INHERITANCE EXPLAINED

Fill in: stem, pod (x2), seed (x2), Have you ever wondered why one person in your family has
flower (x2). Jreckles or another has curly hair? To understand this, we need
() Listen and check. to understand inheritance and how genetic information is
passed from one generation to the next. For that, we have to
tum to the father of genetics’, Gregor Mendel

GREGOR MENDEL
Ashort bio
Mendel was an Austrian monk who
chose to continue his education and
Character ‘ Dominant | Recessive explore his scientific ideas. He was
trait trait happy that he was able to study
physics, botany and natural sciences

Qo —©0 while also conducting experiments

B e about variation in plants.

Pea experiment, review, pea seeds

Mendel's experiments
(" —T ®—0 He chose to study the pea plant as his primary model system to study
- Yellow Green heredity because it grows quickly, produces many seeds and can either
2 self-pollinate or cross-pollinate with another plant, His experiments
allowed him to discover fundamental principles of inheritance which
== also apply to people and other animals.
#} Vilet White Mendel was curious about what determined variance. He decided to
ook at seven different pea plant trats: height, seed colour, seed

shape, pod colour, pod shape, flower position and flower colour. He
= used selective breeding to observe these traits over many generations.

@ ... shape

Ful Constricted

.
Collocations are two or more words that often go together.

Green Vellow Learning to use them correctly makes you sound natural in English.

......... position) — 3 (1142] Read the text again. Mark the sentences (1-5) as

T (true), F (false) or DS (doesn't say).

Aial Terminal 1 Gregor Mendel was the first person to study genetics.

2 He didn't choose to study the pea plant at random.
3 Al of the first generation of pea plants
@........ height
3 showed a particular trait.

4 One of his conclusions was that the genes changed
‘when they were passed on.

5 Mendel's paper, Experiments in Plant Hybridization
was quite popular when first published.

Tall Dwarf

Who is Gregor

Ml Whit 86 you kriow 4 (§152) Fill i variation, iheritance, allle, moel, offspring,
shout h} s experiments on pea breeding. Then make sentences using the phrases.

plants? Why is he considered 1 v GENETAION 2. in plants 3 selective

the ‘father of genetics'? 4 dominant ... + 5 PIMAIY oo SYStEM

. Listen and read to find out. 6 fundamental principles of ...

&
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% Culture Corner

(17708)798) 1330 743) Look at
the pictures and the headings.
What do you know about
these British inventions? What
else would you like to know?
Write down two questions.
Read the text to check if you
can answer them

2 (7742 Read again and fillin
gaps (1-14) with an appropriate
word.

(Listen to check.
3 (7727)(1133)(3734)(1333) 738)
Which
impressed you the
most? Which one do you

think is the most important

one? Why? Rank these

inventions in order of
importance. Discuss in
groups. Tell the class.

(1) 1517 i (33
[1138)(1137) Can you

think of another important
invention? Write a few

inventio

sentences about it. Present it

to the class.

5 (5 S S OE (2
T154) (165)(116:14) [ICT ] Find
information about important |
scientists/ inventors from your
country or another country.
Prepare a poster with a
timeline of them. Include:
name of scientist/inventor,
type of invention, when/how it
was invented, how it is used
today and any interesting
facts. You can use pictures to
illustrate your poster.

=2

composite, obscure, fund,
dispense cash

72

hasi't been a major part of the economy 1
mid-twentieth century. There is one thing the British are good at
producing, however: ideas! Check out our timeline of great British
inventions and see for yourself.

@VIDE[]

The British economy relies heavily on the service sector: manufacturing

the

1668 Reflecting Telescope

Prir to the mid-17th centuy, telscopes had magrifed ditant
objects 2) wusing enses to bend g, Tis causd the
white light to separateino s composite colours and the resulting
coloured bands consequently obscured vson In 1668, i kaac
Newton invented the reflecing teescope, which used mirors
3) oflenses. His desig sled the prolem and sl
popularwith amateur astronomy enthusiast today

1876 Telephone

Alecander Graham Bell is credied with many inventions, but
4 most famous is probably the telephone. He
worked on the concept with the Amercan Thomas Watson, and
on 10th Maich 1876, the two men 5) the first
telephone calln histry

1885 Bicycle

a | Inthe 18705, Bith peapl ofen rode penny-fathings about the

town. 6) was a bicycle with one very large font
wheel and a much smaller back wheel, and 7) design
meant it wes very dangerous. In 1885, John Kemp Starey
invented the Rover Safety Bicycle, with two simiar-sized wheels
and achai system to turn the wheels. Hisdesign hasn'tchanged
muchin the 8) 130 years!

1937 Jet engine

Frank Whittle was just 22 when he invented the Je engine in
1930, Unfortunatey twas9) awid deathat he
could't find anyone o fund his prject unt seven years aer
The fist testfight of an aeroplane powered by a jt engine
10) placein 1941, and nowadays et engines can
be found in igh-speed cars, factory and power-genetation
b i) toaircat

1967 ATM

I 1967, Scotshengineer James Goodfelow designed a machine
1) dspensed cash wihoutthe ned fo queve p at
the counter nsid the bank. The nvention o the AT is usially
et toanother B man ohn Shepherd Baron,howeve, &
fis machine_13) insaled a monh befoe

Goodellows. But Shepherd-Baro's ATH required customers to
obtan pape cheque wih  nigue number on it o the counter

in 14) to use the machine, whereas Goodfellow’s
invention used a plastic card with a four-digit PIN. It is clear which
‘man's machine most cosely resembles our current ATMS.
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q (1911241143 Read the title

of the text and the
subheadings. What do you
think it is about? What are
some ways of ‘standing out
from the crowd’ when
applying for jobs?

() Listen and read to find out.

2 (177 According to the article,
which of the following ad
is true? Justify your answers.

1 Use the same CV when applying
for different jobs.

2 Use popular business expressions
when filling in a job application.

3 Back up claims you make on a
job application with practical
examples.

4 Job hopefuls could benefit from
doing some work for free.

5 You should think of yourself as a
product which needs promoting.

3 (a)iiss) a7) O make

notes on the text, then use
them to tell your partner how
to stand out from the crowd
when looking for a job.

4 (1148)[i153)(1133) 154) f156]

(f758)(fis3) icT
Do some research on more
ways to stand out from the
crowd when job-hunting
Present your information to
the class.

traw, tailor, jargon, clichéd,
branding, perseverance, elusive

Curricular: psHe

&) GET THE o

=
%

You're trawling through job websites, and talloring your applications
to each job, but you il arent geting interviews. So when
compeiton s so fiece, how do you stand out fom the crowd?
Grab the employer’s attention Make sure you get the
basics right frt. Research the sections you should cover on your CV,
for example, making sure i's cleary and carefully presented and
tailoring the CV to the role, then make sure i interesting. Avoid using
business jargon and clichéd wording on a CV or letter of appiication -
I am passionate about thinking outside of the box, for instance - or
long sentences. Instead, use vibrant but down-to-earth vocabulary
with concrete examples of how you meet the criteria

Prove yourself If you'e sending applcations and getting
nowhere, maybe siting in front of your computer all day in't always
the best use of your time. Journalism students, for instance, could try
landing some work experience with a TV news channel, which would
look impressive on a CV. Similarly, if you're aiming for a creative role
in PR, advertsing, website design or copywriing, why not showcase
Your work on your own website?

Be marketing savvy Companies spend a lot of money on
branding, so it makes sense to focus on marketing yoursel when
hunting for a job What does this mean? Wel, i's worth using business
social networks as potential employers often look for you here before:
offering you an interview.

Have a good attitude Above al, you'l need perseverance,
patience and a posiive outiook while waiting for those elusive
interviews to ol in. Expect it to be tough, don't lose heart when you
receive rejections and keep focused on your ulimate goal. Your
atitude willshine through and you'll get a job in o time!

73
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5 Language in Use

Phrasal verbs/Prepositions

[f752) Complete the sentences with the

phrasal verbs in the diagram in the correct

form. 0
sign win

g carry
blow

Our ancestors' fascination with the stars is
something that has .. .. into modern
times. (continued to exist)
I'm sure their argument will ..
(end)

He's hoping to the company
director with his latest proposal. (persuade)
When Alua retires, she will . - her
company to her son. (give legally)

It took Daniel some time to

soon

. the
failure of his first business venture. (recover from)
1 was hoping to ...... . my notes one
more time before the test tomorrow. (look at)

Choose the correct preposition.
Nurlan has a lot of skillin/at languages.

She built her business of/from scratch without
any help.

Benjamin Franklin was apprenticed to/with a

printer long before he became a famous polymath.
The grade you will be awarded for this essay
equates at/to 30% of your final grade for the
course.

Kazakhstan in Action!

Collocations

3 (1152 Fill in: aspiring, collaborative, joint,

potential.

employer | 3
4
environment

venture
work

entrepreneur

Word formation

4 (i154) Complete the sentences with a word

formed from the word in capitals.

1 When we raise the temperature, the rate of
. . . increases. (EVAPORATE)

2 I'm interested in doing a . .on
my car to make it more environmentally-
friendly. (CONVERT)

3 Using a plastic bag once and throwing it away
is very <. (WASTE)

4 Don't give up - you can achieve anything with

...and hard work. (PERSEVERE)

Words often confused

Choose the correct word.

1 Very few wall paintings from the Mayan
civilisation survive/exist to this day.

2 Your ideas won't always be popular, so it's
important that you learn how to deal with
denial/rejection from other people.

3 If you study hard and believe in yourself, you can
achieve/gain excellence in any fild.

4 The sketch Vitruvian Man shows the perfect
proportions/dimensions of a human body.

74

Read and fill in the correct word.
+ Students from Nazarbayev University (NU) wowed

spectators 1) ... the Shell Eco-Marathon
in Singapore in 2018. 2) .. invention, an
ultra-efficient electric car, passed all inspections
3) ... eNeIGY COnSEIVation and road craft, and
even managed to take 13th place out 4)
120 teams from 18 different countries in Asial

NU students have 5)..... .. given the chance
to practise interview techniques, thanks to events
organised 6)...... the_university's Career
and Advertising Centre. Through simulated
interviews, Students 7)............... the opportunity

&

to receive personalised feedback and advice
8) s Wl SEIVE M 1 9) e
adult lives. NU 10) - even invited

representatives 11) .. ... real companies to
create a truly realistic experience,

One young Kazakh student has impressed everyone
12). an innovative and original invention.
Zhalsulan Boranbai built a r0b0t 13) .............. is
capable 14) .. removing debris from beaches
and coastlines. 15).... .. fact, Zhalsulan's
creation has 16).. -..him 2nd place at the
ity level of the ‘Zerde’ republican competition.
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Jill Heinerth grew up watching the Apollo
space missions on TV, dreaming of
becoming an astronaut. Life, though,
took her in the opposite direction.
Whereas astronauts rocket into space,
Jill plunges nto the ocean depths as one
of the world's top cave divers. [T
She spent 21 hours underwater to get the
world record for distance travelied
underground, and became the first
worman to cave dive in the Antarctic

It was that expedition to the Antarctic in
2000 that really made Jil's name. She
was heading to B-15, the largest iceberg
on the planet (about half the size of
Jamaica) to explore the caves in it,
despite not knowing if there actually were
any! [Z] ] During the dive any
disturbance, even a few air bubbles,
could cause the cave to collapse, so the
threat of disaster was always there.

At one point, Jil et a movement in the
ice that feltlike an earthquake. She later
found out that a piece of ice had crashed
into the cave's entrance, and would have
Killed her had she been near. [31 ] Just
two hours later, the iceberg shattered
completely.

‘These kinds of incidents would put most
divers off for lfe, but Jil freely embraces
her fear. [A]_] As she puts it, “If you
don't chase fear, you'll be running away
from it your whole fe.”

Although she hasn't made it into space
Yet, her work may affect future space
missions. *| was experimenting with a 3D
mapping device that cost amost £470
milion. (5] ] 1t seems the gir who
dreamt of the stars and wound up in the
depths may have found the best of both
worlds.

e AR 53

Progress Check 5

Reading

[i747] Read the text and choose from the sentences A-F
the one which best fits each gap (1-5). There s one extra
sentence.

On her final dive, Jill and her partner became trapped by strong
currents, only managing to pull themselves out using small
handholds in the ice wall.

One of the reasons that Jill is brave enough to face such
dangerous expeditions is her confidence in technology.

She has had her stunning photos published worldwide and
won awards for her documentaries, but she's also a record
breaker.

One day NASA hopes to send this to the underwater caves of
Europa, one of the moons of Jupiter,” Jil says

To her, it's an important part of life.

If that wasn't a big enough leap of faith, the iceberg had just
broken away from the Ross Ice Shelf and was moving at the
time. 543215 marks

Listening

[1122)(1124)()) You will hear part of an interview in

which a student called Katerina Philips is discussing her
work experience. For questions 1-5, choose the answer
(A, BorQ).

How did Katy learn about the position?

A from her professors

B while visiting the farm

C while working for another ice cream company

What was Katy's main reason for choosing the job?
A to take a break

B to make connections in the industry

C to expand her knowledge

When asked about her role on the farm, Katy

A admits that she had a lot to learn.

B explains the benefits of her assortment of tasks.
C emphasises her impact on the company.

Regarding the effect of her experience, Katy says she

A found it less important than her classes,

B realised that it's important to study theory.

C gained an insight into what employers want.

Katy advises other students looking for work experience to
A ensure that they have a good time.

B decide how litle they are willing to work for.

€ consider working for free. S

7.5}

&
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5 Progress Check

: decoded, obscured, sanitised,
achieved, imported, tailored, sought, invested,
embodied, bent,

1 Before Joseph Lister raised awareness about
bacteria, medical equipment wasn't ..

o e . my CV to it the ob description
by removing irrelevant detals.

3 5aniya............. ten years of work experience
into starting her own web design company.

4 They . secret messages using a
special program

5 Toinvent telescopes, scientists used lenses that

ight.

6 Have you investment from local
businesses for your project?

7 His business model .....

.. his values and

ideas.
8 We couldn't see the mountains because the fog
- our vision.

9 Tim Berners-Lee ........ . excellence in the
field of computer science when he invented the
World Wide Web.

10 A lot of electronics are ..

Kazakhstan every year.

. into

10x2=20 marks

Match the columns to form

4 @ (53

sentences.

[T1] Could you speak’ a whether his choice

IZI:I He insisted was the right one.
They are anxious b to see their results
III:I Rustem isunsure ¢ telling her about my

5T iregret research

louder, please?
that I apply for the job.

o

5x2=10 marks.

b) (1163](113) Match the sentences (1-5) i
Ex. 4a to the type of complementation
they show.

[AT] verb complement (verb + clause)
[BT ] adjective complement (adjective + infinitive
phrase)

[€T] verb complement (verb + -ing phrase)

[OT] verb complement (verb + adverb)

[ET] adjective complement (adjective + noun clause)
5x2=10 marks

76

-6

Read the text and underline three
pre-modifying and two post-mod
noun structures.

5

Hi Ben,
Sorry | haven't been in touch lately. I'm having a five-
minute break now, but things have been crazy in the
university lab! We've had so much equipment delivered
in the last few days, including new benches and an NIR
spectrometer which s linked 1o a tablet. Unfortunately,
Tve been given a tablet with preinstalled apps and
they're causing problems with the software. It lucky that
o0k that programming course with you last summer!
Hope everything is going well for you.

Gl you soon,

Rishat

5x2=10 marks

Writing

6 (3

Read the rubri
You read this extract from an article in the
careers section of a news website.

{ (155) (1758) (1157 i758) (1155)
and write your letter.

Are conventional job interviews outdated? Some.
experts have claimed that they are in decline.
With the rise of communication technology and
the Intenet, it seems likely that face-to-face
interviews will soon be a thing of the past.

You aisagree with the negative opinions expressed |
by the journalist and decide to write a letter to the
editor. Explain your views on the points raised in
the artide and give reasons for your opinions. }
Write your letter (150-200 words). 1

20 marks
Total: 100 marks

Check your Progress

« talk and write about the world of work

(office personalities/benefits), success in

business, special talents, inventions -
« compare, analyse and rank inventions -
« design my own invention .
« use verb complementation .
« use clauses of concession and multi-word verbs
« use pre-and post-modifying noun structures
« use adjective complements .
« comment on/react to an article -

wiite a letter to the editor

GMII v VERY GOOD /v EXCELLENT /.//
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Vocabulary: STEM, intelligent
energy storage, energy storage
solutions, analysing academic
language

Grammar: verb complementation,
present/past tenses, future tenses,
word formation (affixes - prefixes
and suffixes)

Everyday English: exchanging
views - discussing controversial issues
(giving reasons - highlighting -
introducing an opposing point)
Phrasal verbs: verbs with in
Writing: public speaking - giving

a speech/presentation

Culture Corner: The Massachusetts
Institute of Technology (MIT)
Curricular (Physics): Types of Energy

Vocabulary

#9 1 =97 OB what do you
know about STEM? Which
academic subjects/fields does
it include? Tell the class.

2 (152 Read the text. Fill in:
developer, engineer, science,
advisor, network.

(JListen and check.

3 (Fwarma)ie) i12s) i) fise)
(733 s nsz) O
Read the text again. In pairs,
present STEM to the class
including the information in
the
students’ performance.

4 (s v s (5
Which of these

STEM careers are the most
popular ones in your country/

chart. Evaluate other

around the world? Discuss in
pairs. Tell the class.

STEM is part of our moder worl. Every time you getin a car, enter a building or

pick up a smartphone, you are using the product of courtless people’s STEM

education: the knowledge of science, technology, engineering and mathematis.

Science helps us understand the world around us and create new ideas about it

Technology s the product of our new idecs.

Englneering is the way e develop our deas into something tangibl.

Mathematics is a the core of science, technology and engineering $

Who works in STEM? Employment in STEM Careers

*web2)
* computer 3) architect
« industrial 4) STEM sales 5%

Why choose a STEM career?

« Employmentin STEM professions has grown 79% since 1990 in the USA.

+ STEM is the future: a report by the Austalian Industry Group estimates that
75% of future careers are going to require STEM skils

Over 10 YoU!
(11.13)[1132)(1133)[1134) (1135) (115.1] 1156 (113
Do a survey. Ask some of your classmates which
STEM career(s) they would be interested in and why.
What about you? Present your findings to the class.
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Intelligent Energy Storage

78

Vocabulary

1 (57 I Read the tist

of renewable/non-renewable
energy sources below. What is
the difference between

renewable and non-renewable
energy sources? Tell the class.

Energy sources
Renewable: » solor power * wind
power » hydrofelectric) power

+ geothermal energy + wave power
+ biomass » biofuels + biogas

Non-Renewable: + coal » petroleum

+ natural gas
(1932 (1133 (133 &’
ETT ook at the

Which types of renewable
energy from Ex. 1do wind
turbines and photovoltaic cells
use? How are the other
renewable energy sources from
Ex. 1 produced? Discuss in
groups. Tell the class.

2

Listening & Reading

Read the definition. Have you
ever heard of “energy storage’
before? What (else) would you
like to know about it? Write
down two questions.

en to the text to check if
you can answer your questic

ns.

energy storage femair)isi sondy = the
capture of energy generated and kept for use
ata later time. Energy storage is often used
with renewable energy sources. It can also be
attached to & power grid and can siore surplus
energy at times of low demand and release
energy int the arid at times of high demand

decarbonisation, decentralisation, grid,
fluctuate, intermittent, outweigh

The Energy Storage
Revolution

(solar panels)

Two centuries ago, talian scientst Alessandro Volta had already discovered how
o generate electicty, but the process has evolved over the years. With new
ways to generate electricity come new challenges.

Decarbonisation & Decentralisation
Gountries around the world are comittin to reducing their carbon emissions,
and ordinary peple are waking up o the danger of climate change. From an age
of power plants running on fossil fuels, we are moving into an era of renewable
energy, where electricly is generated by wind, water and solar power. Some of
this electicity wil come from massive offshore wind fams. However, much
wil come from homes and businesses with their own reen energy systems
These won't be autonomous, but will be connected to the grid, requiring that
energy is not only delivered to a property, but can aiso be taken from it In
adiion, Supply as well s demand wil fluctuate with weather, seasons and, in
terms of solar power, over every 24-hour period. Wind and the Sun's energy are
bolh intermittent, and so a system s required that is capable of storing energy
wihen production outweighs demand, and then delivring that stored energy
wihen there is a shorfall n production

Storage
High-capacity storage is imperative f we are to maintain a reliable electrciy
supply for the worlds citizens. Currntly, 95% of global eneray storage is in
pumped hydroelectrc faclties. Despite being the oldest form of energy storage
technology, they are stil effcient today. However, each one needs two large
reservoirs, one higher than the other, and so can only be constructed In specific
locations. This gives rise 1o problems resulting ffom povier having to be
ransferred over long distances. So what is the altemative?

There i an option for local eneray storage that can be produced in various sizes,
from a matter of vols to mult-megawatt capacity. In fact, we have been using
‘small versions nside our smartphones for years: th lithium-ion battery. I's the
ideal candidate as it can both deliver and store energy. Is effcent, retuning
90-95% ofstored energy, which is more than any other available technology. It's
also flexible and able 1o adjust rapidy to fluctuating supply and demand.
What's more, the price of thium-ion battries has been faling i recent years as
technology develops.

Regulation
The.main safety concer with Iithium-ion batteres s overheating. This is
because delivering energy to  battery causes a chemical reacton, and Ifenergy
s delivered 100 quickly t can cause the system to shortcrcut o catch fire. This
is where smart technology comes n. Programmers have developed intellgent
software which will regulate the speed of charging, eliminating the isk of
overheating. It will also inegrate other energy storage systems, such s the old
pumped hycroelectric aciltes, with the new lthium-on batteries to ensure that
o energy is wasted, and every home, office and charging station has a constant
supply of electriciy
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a) [(1142)(1145] Read the text. For questions
(1-5), choose the correct answer (A, B, C
orp).

The majority of electricity in years to come will

be generated by

A offshore wind farms

B power plants using renewable energy.

C burning fossil fuels.

D residential and commercial buildings.

Which does the writer NOT consider a challenge?

A Electricity must be stored away from where

it was generated.

B Renewable energy can't produce sufficient

electricity.

© The amount of energy produced is changeable.

D Energy must be harvested from, as well as

delivered to, properties.

pumped hydroelectric facilities

A are dependent on geography.

8 are no longer in use.

C don't store energy effectively.

D are unreliable

What is TRUE about lithium-ion batteries?

A They can store more energy than any other

device

B They are becoming less affordable.

© They can cope with varying input and output.

D They are very small.

What aspect of lithium-ion batteries is

problematic?

A their incompatibility with pumped

hydroelectric storage

B their inability to regulate energy input

C their high rates of energy waste

D their incapability to charge quickly

b @
against energy storage? Justify your
answers. Give specific examples from
the text.

s the writer in favour of or

[1145) Match the words in bold with their
meanings: quantity produced, becoming too
warm, is more than, produced, stable, available
space, not on land, quantity required, places
where water i stored, a network of electricity,
change.

REEIEE RS SRS IR e

see
PP, GR14:
Grammar  er15

Verb complementation

6 [i153] Look at the underlined words/phrases.
Identify the type of verb complementation.

1 They have replaced the old wind turbines.

2 Ryan convinced the board of directors to build
a wind farm.

3 We should stop burning fossil fuels.

4 He presented his proposal yesterday morning.

5 Please do not enter. Authorised personnel only

see pp.
Present/Past tenses g“'GRS

7 (7E3) Complete the email using the correct
present or past tenses. Give reasons.

Dear Mr Allen,
1) (receive) your proposal last week and
12) (research) your idea for three days now.

Smart batteries are actually something | 3)
(look into) myself before my company’s ithium-ion battery
production took of. I fact, priorto our expansion nto this field,
Some of my clients &) (express) an nterest
in smart_batteries, athough | 5)
(not/consider) discussing it with the board before I read your
proposal. However, now that we 6)
(think) of the best way to take our business forward, |
) {want)to bingit to ther atention.
Perhaps you'd like to meet and discuss your proposal in person?
My schedule i clear tomorrow because | 8)
(intend) o 9o on 2 rp, but the weather 9)
(force) me to cancel it a few haurs ago. My secretary
10) (not/arrive) yet, but when he does
11l ask him to callyou this aftemoon and arrange 2n appaintment,
Looking forward to collzborating on this project,
Yours sincerely,
Abigail Founder (CEQ Next Gen Eneray Inc)

L —————

Speaking & Writing
8 (1w 1128) 13211331134 152 Write

three questions based on the text. Swap
papers with your partner. Answer each other's

questions. Evaluate each other's answers.

Q (A8 () (1752) (1159 (757 (1753) (s8] 1T

Do some Internet research to find more

information about energy storage benefits

(e.g. at home). Prepare a short presentat
Present it to the class.
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Energy Storage Solutions

Vocabulary The Future of Energy Storage

Label the pictures. Use: Within the next ten years, experts predict that global energy consumption will
hydrogen, batteries, air, tower, | have almost doubled what it was in 1990. [T ] However, to truly replace
hydro. Check in your dictionary. | 0ur current system with ‘green’ alternatives, e not only need to increase
production, but also come up with adequate storage solutons for surplus

energy.

atteries Batteies are something we usé in our daiy ives. However, the
batteries needed to store the energy generated by renewable sources need to
have a large capacity and a long life. We use a lot of lithium-ion and lead
batteries but scientsts have also_been working on new Vanadium Redox
batteries which could store up to 100 hours of energy.
Pumped hydro storage In places where hydroelectric power can be
generated, such as mountainous regions or waterfalls, there is a possibility for
pumped hydro storage to be used. As water naturally runs down the slope of a
‘mountain, it can generate electricity. This method of storing energy is
great because it has very little impact on the environment.
Hydrogen energy storage Now even remote places that are off the grid
can have access to an electricity supply. [T ] Any excess energy s sored as
hydrogen in tanks until it is needed later 1o generate electrical, thermal or light
energy.
Energy storage tower An energy storage tower is an idea from a
company in Switzerland. This idea is similar to pumped hydro storage, except
it can be done without any water. The tower has a large crane in the centre and
a ot of concts bocks. [ The, en ey equred, e Knec
energy from lowering the bocks s ransformed into electrical energy. It might
sound like a strange e, but t's as effcient as a itium-on battery and is a
safe and cheap storage solution,
Compressed air energy storage [CAES] Another solution to store
energy without water mightbe to use ir instead. [ 5T ] To store energy with this
‘method, ambient air is pumped and compressed into an underground chamber.
At times of high demand when energy is required, the pressurised i is heated
and expanded through a turbine. This drives a generator and produces electricity.

e
PUMPED 1) ... storage

S0 which o these energy storage solutions willwe be using n the near fuure?
A combination of il o them seems the most ikely outcome, with preferences
being influenced by geography, location and cost

surplus, capacity, off the grid, concrete
blocks, kinetic energy, pressurised, crane

3 (1147 Read the text again and choose from the sentences
(A-F) the one which fts each gap (1-5). There is one extra
sentence.

(Listen and check.

A With surplus energy, the crane builds a tower with the blocks.
B However, by using a little of the excess energy to return it
using a pump, we can then allow it to run back down again,
Reading generating yet more electricity
C This is because they are not directly connected to the grid.
2 (S Read the D After all, there is plenty of it around.
E

e and the

subheadings of the text. How By this time, we will have been generating electricity
do these energy storage commercially from renewable sources for more than 50 years.
solutions work? Read the text F This method works by solar panels on the roof collecting energy
to find out. from the sun.

80
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2 Solar panels have very little

(1152) Fill in: impact, excess, ambient, access, electricity,
consumption, energy, capacity.

In the future, | hope we will generate all ..
from renewable sources.
on the environment.

On very windy days, wind turbines often produce surplus

This battery has got a large
alot of energy.

I'm worried about the increase in global energy
Is there a way we can store the .
don't need?

It's my hope that one day everyone in the world will have
. to a clean electricity supply.

...air to be pumped underground.

+ 50t can store

energy we

CAES requires

s
Grammar PP GRIS:

Future tenses (future simple/ GR16
continuous, future perfect/continuous)

a) (1168 Find examples of all the future tenses in the
text. How do we use each tense?

b) (1768 Put the verbs in brackets into the correct
future tense. Give reasons.

A: By the end of November, Amir ...
(work) on his idea for three years.

B: Yes, it's been very challenging for him, but I'm sure he

- (not/give up)

(use) our new

A: This time next week, we
solar-powered air conditioning system.

B It - =
a difference to our electricity bill

A: Excuse me, sir, but ....
much longer?

[ Y—— - =
Dr James arrives at 6 o'clock.

(certainly/make)

. (youlstay)

.. (not/leave) the lab until

(they/finish) the project

by the end of the week?
B: | expect so. By then, they .......
(test) the prototype for almost a month!
A I afraid 1 . .
your paper by tomorrow morning.
B: That's OK. . S
(youlcomplete) the first chapter by then?

(not/edit)

Listening

() Listen to
ive experts talking about
energy storage solutions.
Match speakers (1-5) to their
viewpoints (A-F).

This method of energy storage is
less space-efficient than some
similar methods.

This way of storing energy is
almost entirely dependent on the
power grid

The benefits of this method are
outweighed by its environmental
implications.

This energy storage method is
unaffected by external
conditions.

This storage method makes use
of an extremely plentiful natural
resource

The limitations | Speaker 1
of this storage | Speaker 2

method are Speaker 3
largely unknown [Speaker 4
at present. Speaker 5
Speaking

(F9)(1932) (1933 3] 735)

@ EIT can you

think of any other energy
storage solutions? Which one(s)
is/are the most necessary in
your everyday life? Discuss in
pairs. Tell the class.

Writing & Speaking

(1158 168) 163)[ICT ] Collect
information on energy storage
solutions used in your country
and another country. Which
one(s) from Ex. 1 is/are the most
popular one(s)? Present your
findings to the class.
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@ Analysing Academic Language

Vocabulary & Reading
1 (963 152 ) 163 The e

when we use them? Are you far
terms or characte of scienti g?
(. Listen to and read the text to find out.

“e@ ® VIDEO

wri

Do you speak
Sclence?

Leaming a STEM subject can be ke leaming a whole new
language because of all the techical vocabulary. However, having
2 good knowedge of the language, structures and characteristics
used in scientii wriing can help you understand it

Technical vocabulary
Alot of scientiic language has roots that come from Latin or
Greek. If you learn the meaning of these common roots, you can
work out the meaning of new scientfic words that you haven't
seen before. For example, the prefix ‘arthr-" comes from the.
Greek word ‘arthrosi” which means jint. When we combine that
with the suffx -tis’ which means infection or inflammation, we
get the word arthitis. Arthits is an inflammation of th joints.
There are other examples shown in the table below.

“arthr- and the suffix
i’ appear in the text. Do you know what they mean and
fr with any other technical

PrefigSufix|  Meaning Example
oot hotogapty, phoosyntess
o water ey, hygtodlectic pore
iis infemmatonection | ansits, meningts
[Othirviords| Weaning Example
gy studyof biogy, pchobng,astlogy
Garti_| g o e heart | cantiec musl, cadidogy,caradagt
anio] | eeing o e sl o head| ranum, ranofomy,can reves

82

1142)1145) Read the text again and answer
the questions.

2

1 Which languages does a lot of scientific language
come from?

2 How is the formation of plurals different in
scientific writing?

3 What are the characteristics of scientific texts?

4 What is the writer's attitude towards learning
technical vocabulary?

Plurals
The way in which we use pluralforms in STEM subjects i lso
unusual. We often encounter imeguiar plurals because of the
words' Greek o Lati origin. For example; the word ‘cactus'
doesn't become ‘cactuses' as expected, but instead becomes
“cact

Plurals in science

« words ending in -us often take - endings

e.g. coctus - cacti, fungus - fungi, nucleus - nucle
« words ending in -ium often take -ia endings

e.g. bacterium - bacterio,atrum - atria
« words ending in-a often take -ae endings
e.g. algo - alga, lara — aruae, vertebra - vertebrae

Sentence structures
Scientific texts have sightly different sentence structures to
those used in stories. For example, scientific writig often uses
the passive voice to give importance to actons rather than the
person who performed them. For example, we would use the
sentence, ‘A beaker was filed with water’ rather than, ‘The
scientist filed a beaker with water.

Characteristics of scientific texts
Scientfic writng has some characteristcs that are not
‘commonly found in other types of texts. They tend to utise
sttistcs and facts, and make objective statements rather than
giving subjective descriptions using adjectivs.

Characteristics of scientific texts

« avoid unnecessary detail  use diect language

« impartial - don't tend to includ the writer’s personal
opinion or view + logicaly structured

» accurate - avoid words such as almost, about, neary, etc

Leaming to understand and write scientifc texts in Engiish can
be ticky for both native English speakers and fo people learming
Engish as a second language. However, t's important to keep
practsing and not give up!

joint, infection, inflammation, objective, subjective

(1137)7153) : scientific, objective,

technical, personal, common, sentence. Then
make sentences using the completed
phrases. Tell the class.

3

1 .. roots f 1 structure
2 .~ language |5 statements
3 . vocabulary |6 opinion
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(i) i) i) 159) 757)(152) Write
two things you have learnt from the text.
Swap papers with your partner. Compare
Your answers

Grammar
Affixes (prefixes and suffixes)

{iE4) Fil

in bold using the appropriate affi

in the correct form of the words

Some of my classmates o the
assignment on energy storage and had to do it
again. UNDERSTOOD

Access to the science club is strictly prohibited
10 - MEMBERS

Experts are trying to
lead batteries. LENGTH

It's taking a long time to build new power lines
because the construction company is
—— - STAFFED

Im currently .. . energy engineer,
butin two years, Il be fully qualified. TRAIN
Our generation benefits from ....
education where we can take part in the lessons,
rather than just observing them. ACTIVE

the life of

Listening

[1122)[1128 ) Listen to two people discussing
ways to teach scientific vocabulary. For
questions 1-8, complete the sentences.

Nick works as a teacher.
Nick believes one ofthe reatest challenges facing his
students s understanding
‘Angie hadi'tconsidered thet science essons invalve
introducing various tothe students,
Confusion aises because everyday words sometimes have
a in sience.
Acommon method of teaching scientiic vacabulary giving
studentsalistof
Nick believes abetter way s o teach students the

of scintiic words.
Nick advocates the use of 2
teaching aid
He suggests testing students and asking them to
words they haven't encountered before

inthe classroomas.

Listening & Speaking

two students exchan:

(Listen to

iews on how to

9
teach scientific language. What s each
speaker's opinion? Do they agree with each
other? Tell the class.

8 ) (1122 {)Listen to the dialogue again.
Which of the phrases in the Useful

Language box can you hear?

« The main reason is .. + Due to/Owing to (the fact that)
« Another (equally) important reason is
« Thereforel/Consequently

winfact, .. particularlyfin particular _. + As a matter/
In point of fact ..« Inreality .. + In truth

« While you have a point, | nevertheless think that
« Looking at it from another point of view

« 1 takelsee/respect your point but

+ 0n the other hand, | feel that

(Cmrm
Exchanging views - Discussing controversial issues
In an interactive discussion it is important to sustain
the discussion by exchanging views and positions on
the topic, while developing your ideas in a formal
style. Remember to present a persuasive argument
and comment on your partner's contribution in a

constructive and respectful manner.
Use the ideas below and the phrases in
the Useful Language box to act out a

ar dialogue to the one you listened
n Ex. 7.

b)

t

+ teach scientific prefixes and suffixes

« use picture dictionaries * teach the root of
scientific words » use props in the classroom

+ play memory games

Writing & Speaking

icT
characteri

Collect information on other

s of scient
Prepare a short presentation. Present your
findings to the class.

language/writing.
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Public speaking - Giving
a speech/presentation

What is public speaking?
Public speaking i the act of addressing
a group of people in order to describe a
place or object, to narate important
events, to persuade, or to communicate
ideas. The most common form of public
speaking is a presentation.

Types of Presentations/Speeches

There are different types of

presentations/speeches

* Informative e.g. school
presentations, science & technology
presentations, business seminars

« Persuasive e.g.in sals, debates,
t0a group of peers

« Ceremonial e.g. graduation

Purposes of Presentations/Speeches

We give presentations/speeches to

A describe a product, an invention,
aplace, people

B narrate important events

C persuade by presenting arguments
for & against an issue, expressing
our opinion on an issue, etc.

D communicate in panels, debates,
conferences, etc.

Rubric analysis

1157) Read the rubric an

answer the questions.

T imagine you work for 2
! renewable energy company.
Give a speech to students about
toring energy in flow batteries
in Kazakhstan. (200-250 words)

1 Who will you be giving your
speech to?

2 What will your speech be about?

3 What is the purpose of the
speech: to entertain, to narrate,
toinform or to persuade?

Model analysis

JListen to and read the model. In

which main body paragraph (A-C) does the speaker:

1 explain why flow batteries are a good solution?
2 describe how flow batteries work?

3 introduce the idea of flow batteries?

Good morning, everyone. My name s Dr Alibek, a researcher in the
field of renewable energy storage solutions. T want you to imagine
you're back home, taking a leisurely walk through your

neighbourhood. But something is wrong. The sky is dark with air
pollution and the water and earth are contaminated with chemicals.
This could be our future unless we switch to renewable energy
sources.
> Fortunately, every year, the amount of electricity generated
using renewable sources increases in Kazakhstan. But with this
increase comes the need for new energy storage solutions. Today
I'm going to show you why flow batteries are the anser.
[B> This innovative technology stores power in liquid tanks. There
are two tanks in each battery, one negatively charged and the other
positively. When the battery receives energy from a renewable
source, the battery charges by pulling electrons from the positive
tanks and pushing them to the negative ones. When demand exceeds
supply, the energy flow reverses, providing electrical pawer

So why are these flow batieries a good solution for
Kazakhstan? Well, to begin with, they provide safe and reliable
energy storage. In addition to that, these flow batteries can last for
decades and don't require parts to be replaced frequently. In fact,
the electrolyte solution used inside them could last indefinitely,
ensuring this method of storage doesn't produce much waste.
It it fantastic that Kazakhstan is investing in energy storage
solutions such as flow batterie to enable us to meet our renewable
energy targets, and also do our part in protecting our planet?
Please do not hesitate to ask any questions you have on the topic.
Thank you allfor lstening.

Using emotional language

When you give a speech/presentation about a social or controversial
issue, you can use emotional language to influence the members of
the audience by appealing to their emotions and triggering spe
reactions to the topic you are presenting. Emotional language
includes rhetorical questions, strong adjectives and imagery. )

[11:48) 11110 (1131) 1136) (1146] Read the Study Skills box.
How does the speaker use emotional language in the
opening of the speech in Ex. 22 What emotions/
reactions does this technique trigger in the audience?

&





