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UNIT 9

The truth about human population decline

Ex. 1. Discuss the questions below

1. What are some factors contributing to the shrinking population in certain parts of the globe?
2. How has world population growth changed since the 1960s?

3. What are some potential consequences of low fertility and population aging?

4. How might societies react to the challenges posed by a smaller, older population?

Ex. 2. Match the words and expressions to their definitions

Definitions:

a. The study of human populations, including their size, structure, distribution, and changes over time.
b. The total number of people living in a specific area or region.

c. To burden or overwhelm someone or something with excessive work, information, or
responsibility.

d. A situation where both parties involved receive advantages or gains that are advantageous to each
other.

e. The process by which the average age of a population increases due to longer life expectancy and
declining birth rates.

f. The speed at which something, such as a population or economy, is increasing over time.

g. Having the ability to recover quickly from difficulties or setbacks.

h. The reduction in the number of people living in a particular area or region.

i. A condition where the birth rate is significantly below the replacement level needed to maintain a
stable population.

J. The amount of money required to hire workers for a specific job or project.

k. The increase in the number of individuals in a population over a specific period of time.

I. To decrease in size, quantity, or importance.

Words:

. population growth

. human population

. demography

. mutual benefit

. low fertility

. growth rate

. shrink

. labor cost

. overload

10. population aging

11. resilient

12. depopulation

O©CoO~NOOUTEWDN P

Ex. 3 Listen to the lecture (file 9.1) and answer the questions

1. How does the author compare the population of Earth to stars in the night sky?

2. What is the difference between what's happening on the surface and the tectonic forces beneath
when it comes to world population growth?

3. What are some examples of countries that are experiencing or will soon experience shrinking
populations?

HXIQI E\M http://izd-mn.com/ 6
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4. How have fertility rates changed globally since the 1960s, and what impact does this have on
population aging and depopulation?

5. Why do some people believe that arranged marriages are better than love marriages?

6. How does the author describe the demographic shift taking place in modern human society?

7. What are some potential consequences of failing to adapt to the changing demographics and
clinging to the status quo?

8. How does a fearful world differ from a head in the sand world in terms of population dynamics
and societal attitudes?

9. What are some characteristics of a resilient world in terms of population planning and sustainable
systems?

10. What is the author's main message or argument in the text?

Ex. 4 Discuss the questions

. What are some of the main reasons for population decline in developed countries?

. How does population decline affect the economy and workforce of a country?

. Can you think of any social or cultural implications that arise from population decline?

. In what ways can governments encourage population growth to counteract decline?

. Are there any potential benefits associated with population decline? If so, what are they?

. How does population decline impact healthcare systems and services?

. What role does immigration play in addressing population decline?

. Do you believe that population decline is a global issue, or is it more prevalent in certain regions?
. Are there any strategies or policies that have been successful in reversing population decline in
specific countries?

10. How might population decline influence urban planning and infrastructure development?

OO ~NOoO U WN P

Ex. 5 Fill in the gaps in the sentences, then translate the sentences into Russian

fertility, population (2), costs, demography, human, rate, populous, trade-off, growth (2), labor,
depopulation, overloaded, lower

1. Earth is currently experiencing a (1) (2) explosion.

2. The birth or (3) (4) in the population decreases or the death rate increases as the
population density increases.

3. Improved health , (5) (6) , and better nutrition will depend on greater literacy and
social and civic responsibility.

4. Whatever the exact numbers the fact remains that (7) did happen on a catastrophic level.
5. In 1950, only three of the world's most (8) cities were in the developing world.

6. Society's ability to cause such disruption is a relatively recent phenomenon , strongly
influenced by (9) and technological development.

7. The anoxic reactor is (10) with nitrate and the excess nitrate will be returned to the
aerobic reactor.

8. Biological fouling , jamming by sand , and high (11) (12) usually force the
abandonment of the seasonal adjustments.

9. The processes of (13) (14) are changing in most developing countries as birth and

death rates fall.
10. Experience shows that in agricultural development there is almost inevitably some degree of
(15) between the different system properties.

Ex. 6 Listen to the recording (file 9.2) and translate the sentences into Russian

HXIQI E\M http://izd-mn.com/ 7
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Ex. 7 Translate the sentences into English

1. PacripocTpaHeHre 4eIOBEYSCKUX MOMYJSIUNA HE TIOX0KE HA POCT U COKpAIEHUE YHUCICHHOCTH
HACEJICHUS B MUPE MIPUPOJIBIL.

2. [IlpeumymecTBamMu (UTOILNIAHKTOHA SIBJISIOTCS  OBICTpBIE TEMIIBI pPOCTa H  BBICOKAs
MPOYKTUBHOCTb.

3. Upnanaus cTpajgana oT COKpalieHUs YUCIeHHOCTH HacesneHus ¢ 1840-x ro1oB u3-3a mocaecTBUM
KapTo(enbHOr0 rojioia, IMUTPALUH, MO3HUX OPaKOB U HU3KOH POXKJ1aeMOCTH

4. JlanpHeilne HCCIENOBAaHUSA IOKa3ajld, 4YTO HEOOJbLIME TOpoja M JaXe Y4YacTKU
CEJIbCKOXO03SUCTBEHHOW MECTHOCTH OO0JIbIlIe HE UCHBITHIBAIOT ACMOMY/ISINN, HO B HUX MPOKUBAET
Bce OOJIBINIEe YHUCTIO JTFOCH.

5. PacnionosxenHas B 1oro-soctounoi yactu CoenrHeHnbix [lItaroB, @nopuaa siBISE€TCS YETBEPTHIM
10 YUCJICHHOCTH HACEJICHHSI IITATOM CTPAHBI.

6. IlpuunMHBI 3TOr0 M3MEHEHHUS MHOTIOO0Opa3HbI, TakhMe Kak (yHIaMEHTaJbHbIE H3MEHEHHS B
3eMJICTIONIb30BAaHHHM U ieMorpaduu.

7. OueBHIHO, YTO MOHMMAHHUE 3TOTO IMPOLIECCA CAMOOYMINEHHUS BAXXKHO [UIS MPEIOTBPALICHUS
MePerpy3Ku 3KOCUCTEMBI PYIbsl.

8. Pacryiue 3arpaThl Ha pabouyyl0 CHIIY U HeXBaTKa pabodeil CHIIbI AJi1 YOOPKU ypoxkKasi yCKOPUIH
pa3paboTKy MIMPOKOTO CIIEKTpa KOMOAHOB 110 BCeMy MUpY 3a nocieanue 40 jer.

9. DT MeponpUATHUS TECHO CBSI3aHBI C YCKOPEHHBIM POCTOM HACEJICHUS U Pa3BUTHEM MPUOPEHKHBIX
BOJIOPA3/ICIIOB.

10. Dta mMozens Jerko oboOdmiaercs Ha J1I000e KOJIMYECTBO BUAOB, KOTOPhIE UMEIOT KOMIIPOMHUCC
MEXTy KOHKYPEHTOCIIOCOOHOCTRIO M CITOCOOHOCTBIO K KOJIOHH3AIIHH.

Ex. 8 Listen to the text (file 9.3) and choose the correct answers. Then read the text in the
transcript section and translate it into Russian.

1. What does population decline refer to?

A. An increase in the number of people living in a particular area over time.
B. A decrease in the number of people living in a particular area over time.
C. The migration of people from rural areas to cities.

D. The aging of the population in developed countries.

2. Why are birth rates decreasing in developed countries?

A. Changing social norms and increased access to contraception.
B. Increased life expectancy and improved living conditions.

C. Emigration and urbanization.

D. The desire for larger families and limited access to healthcare.

3. What is one consequence of an aging population?

A. Increased life expectancy.

B. Strain on social welfare systems and healthcare services.
C. Loss of skilled workers and professionals.

D. Revitalization of rural areas.

4. How does emigration contribute to population decline?
A. It leads to a loss of skilled workers and professionals.
B. It increases the number of people living in rural areas.
C. It improves living conditions in urban areas.

D. It encourages higher birth rates.
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5. What impact does urbanization have on population decline?
A. It leads to a decrease in birth rates.

B. It results in a brain drain of skilled workers.

C. It promotes balanced regional development.

D. It revitalizes rural communities.

6. What challenges do governments and policymakers face due to population decline?
A. Encouraging higher birth rates and attracting skilled immigrants.

B. Implementing effective policies for sustainable population growth.

C. Addressing the needs of an aging population.

D. All of the above.

7. What is the author's main message regarding population decline?

A. Governments should focus on attracting skilled immigrants.

B. Population decline is a positive development for society.

C. Effective policies are needed to address the challenges of population decline.
D. Urbanization is the main cause of population decline.

Ex. 9 Discuss 4 opinions, which one do you agree with most and why

Sarah: "I personally think population decline is a really bad thing. My grandparents used to tell me
stories about how their neighborhoods were always bustling with people and how they could rely on
their neighbors for anything. Nowadays, it's different. I live in a small town where the population has
been declining for years, and it feels empty and lonely. There aren't enough young people to support
local businesses, and there are hardly any children playing outside. It's just sad."

Mike: "I completely disagree with Sarah. I think population decline is actually a good thing. Look at
the big cities - they are overcrowded and polluted. With a smaller population, there would be less
traffic, less competition for job opportunities, and overall better quality of life. | moved from a city
with millions of people to a quieter town, and | can't tell you how much happier I am now."

Emily: "I'm torn on this topic. On one hand, population decline means less strain on resources and
the environment. But on the other hand, it also means declining economic growth. | see both sides.
For instance, in my hometown, the population has been shrinking, and some businesses have closed
down as a result. However, it also means less pollution and congestion, which is a relief."

Jake: "Population decline breaks my heart. I grew up in a close-knit community with so many friends
and neighbors. But now, with people moving away and families getting smaller, it feels like we're
losing our sense of belonging. It's not just about numbers; it's about losing connections and traditions.
I still remember the annual neighborhood barbecues we used to have, and now it's just a memory."

Ex. 10. Read the script of the lecture and summarize it
Ex. 11. Prepare a short talk on one of the following subjects

Personal topics:

1. My experience growing up in a small town with a declining population and how it shaped my
perspective on community.

2. The impact of population decline on my hometown's economy and the steps taken to revitalize it.
3. How population decline has affected my family's decision to stay or move to a different area.

4. The challenges and opportunities | have encountered as a young professional in a region
experiencing population decline.

HXIQI E\M http://izd-mn.com/ 9
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5. My thoughts on the importance of preserving local culture and traditions in the face of population
decline.

General topics:

1. The declining birth rate in many developed countries is a concerning trend. To what extent do you
agree or disagree with this opinion?

2. Some people argue that population decline can lead to improved quality of life for individuals. Is
this a positive or negative development?

3. With the increase in automation and artificial intelligence, some predict that population decline
will not negatively impact economies. Do you agree or disagree with this view?

4. The aging population resulting from population decline poses various challenges for healthcare
systems. To what extent do you think governments should be responsible for addressing these
challenges?

5. As population declines in rural areas, urbanization continues to accelerate. Is this a positive or
negative development?

HXQ E\M http://izd-mn.com/ 10
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UNIT 10

The simple solution to fast fashion

Ex. 1. Discuss the questions below

1. How do you value the clothes you own?

2. Have you ever repaired or altered your clothes? Why or why not?

3. What are some ways we can reduce fashion waste?

4. How can we change our mindset from disposability to valuing and caring for our clothes?
5. Do you think sustainable fashion is important? Why or why not?

Ex. 2. Match the words and expressions to their definitions

Definitions:

a. excessive or unnecessary consumption of resources or goods

b. to represent or express a particular idea, quality, or characteristic

c. the quality or state of being easily thrown away or replaced after use

d. not able to be maintained at the current rate or level

e. to wear something again, especially an item of clothing

f. causing severe damage or destruction

g. the length of time that something lasts or continues to exist

h. a type of clothing production that focuses on quickly producing inexpensive and trendy garments,
often resulting in poor quality and unethical labor practices

i. to discard or get rid of something, usually by putting it in the trash

J. atemporary or short-lived fashion or style that is popular for a brief period of time

k. the release of carbon dioxide and other greenhouse gases into the atmosphere, primarily through
human activities such as burning fossil fuels

Words:

. overconsumption
. devastating

. disposability

. unsustainable

. passing trend

. fast fashion

. longevity

. throw away

. rewear

10. carbon emissions
11. embody

O©OoOo~NOoO O WN -

Ex. 3 Listen to the lecture (file 10.1) and answer the questions

1. What is the significance of the yellow dress in the author's grandmother's story?

2. How does the author describe their own experience with valuing clothes?

3. What is the cultural norm when it comes to valuing clothes, according to the author?
4. What are some examples of how people engage with clothing in a disposable way?
5. What are the environmental consequences of the fast fashion industry?

HX'Q' E\M http://izd-mn.com/ 11
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6. According to the author, how can we generate less fashion waste and reduce clothing production?
7. How does the author suggest changing our mindset towards clothing?

8. What is the story behind your sister's jeans and why are they valued by her?

9. Why does the author believe that repairing and caring for clothes is important?

10. What does sustainable fashion mean to the author?

Ex. 4 Discuss the questions

1. What is your opinion on the fast fashion industry? Do you think it has a positive or negative
impact on society and the environment?

2. How would you define fast fashion in your own words?

3. Can you name some popular fast fashion brands that you are familiar with?

4. What are some of the advantages and disadvantages of buying clothes from fast fashion retailers?
5. Have you ever considered the ethical implications of purchasing fast fashion items? Why or why
not?

6. In your opinion, what steps can individuals take to reduce their contribution to the fast fashion
industry?

7. Are there any sustainable alternatives to fast fashion that you have explored or heard about?

8. How do you think the rise of online shopping has affected the fast fashion industry?

9. Do you believe that consumers have a responsibility to support more sustainable and ethical
fashion practices? Why or why not?

10. Can you share any personal experiences or stories related to fast fashion that have influenced
your perspective on the topic?

Ex. 5 Fill in the gaps in the sentences, then translate the sentences into Russian

legislation, away, thrown, overconsumption, devastating, trends, revolutionizing, longevity,
unsustainable, embodied, carbon, emissions

1. The understanding of the causes and relative (1) of sand waves is poorly understood.
2. There are many good reasons why we should be cutting (2) (3) but tornadoes is
not one of them.

3. (4) is a behavior in which society buys and uses more resources than it needs for a
comfortable life.

4. These resources in the past were (5) (6) into large waste disposal sites , are now
used to produce low cost organic compost for organic farming.

5. The administration began to draft (7) to improve the organization and funding of the
field.

6. This is (8) in the nationally adopted principle of " keeping clean areas clean "

7. As mentioned before , global positioning systems are (9) beach and hydrographic
profiling.

8. This program investigates the (10) of chemical contamination in space and time and
determines biological responses to that contamination.

9. Some of the most (11) ecological disasters of the past century have been caused by
invasive species.

10.  Economic development is (12) if it increases vulnerability to crises.

EX. 6 Listen to the recording (file 10.2) and translate the sentences into Russian
Ex. 7 Translate the sentences into English

1. JlonroBeyHOCTh IKOHOMUYECKOW OTJauu SIBISIETCS €llle OJHUM OUY€Hb BaKHBIM (PaKTOpPOM IpHU
OLIEHKE TMOJUTUKHU B 00JIACTU PA3BUTHUS.

HX'Q' E\M http://izd-mn.com/ 12
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2. PacTymuM HCTOYHHMKOM BBIOPOCOB yIJIEKHMCIOro raza B Kurae sBiseTcs yBeJIWYEHHE YHUCIA
aBTOMOOMJIEH.

3. MHOTHE CHEIUAIHCTHI IO STUKE CYUTAIOT, YTO KOPEHBb MPOOJIEMBI KpoeTcsi B 0oraToMm o0IIecTse,
MPUCTPACTUBILEMCS K MTOTPEOJICHHIO, WK, 00JIee KOHKPETHO, K YPE3MEPHOMY ITOTPEOIICHHIO.

4. C nmpyroil CTOPOHBI, TEXHUYECKUM MPOTPECC MO3BOJMI U3BJIEKATh W MOBTOPHO HCIOJIb30BATH
MHOTHE MaTepHaIIbl, KOTOPBIE JIO CHX TIOP ObLIM OBl BEIOPOIIIEHBI ¥ 3aXOPOHCHHBI.

5. ®enepanbHOEC NPABUTEIHCTBO TAKXKE IMPEAJIOKUIO 3aKOHOJATEIBCTBO, YCTaHABIMBAIOIIEE
00s13aTeNIbHBIC JINMUTBI BBIOPOCOB JIJIsl IIPOMBIIIUICHHOCTH.

6. KitoueBbie mepemMeHHbIE OyAyT BKIIOYaTh B CeOs OCHOBHBIE MEXaHHU3Mbl CTHUMYITHPOBAHUS,
pasMep MPOEKTa U OTBETHBIC MEPHI HAa TIPOCKT.

7. N3o0perenue Teogopom Maitmanom nazepa B 1960 romy co3nano HOBBIN ONTUYECKUN UCTOYHHK,
MO3BOJIMBIIMK pa3paboTaTh JUAAp W PEBONIOIMHMOHM3MPOBABIIUN 00JACTh JAMCTAHIIMOHHOTO
30HUPOBAHUSI.

8. AHaJIM3 COCTOMT U3 CMECH JIMHEHHOHN SKCTPAIOJISAIIUN TPSH A M SKCIIEPTHOTO 3aKITFOUYCHUSI.

9. 910 OIWH U3 CaMBbIX OIMTACHBIX U PAa3pyHMIUTCIbHBIX NU3BCCTHBIX THIIOB BYJIKAHUYCCKHUX ITIOTOKOB.
10. BobIIMHCTBO MPHUOPEIKHBIX IKOCUCTEM MUPA, KOTOPHIM MOTECHIIMAIBLHO YTPOKAET HEYCTOWIHBOE
pa3BHTHE, PACIIOJIOKEHBI B IMPECNIaX CEBEPHBIX IKBATOPHUATBHBIX 30H.

Ex. 8 Listen to the text (file 10.3) and choose the correct answers. Then read the text in the
transcript section and translate it into Russian.

1. What is fast fashion?

A. The production of clothing using eco-friendly materials and ethical manufacturing processes.
B. The quick and inexpensive production of clothing in response to the latest fashion trends.

C. The production of clothing that is made to last and can be recycled or upcycled.

D. The production of clothing that is expensive and exclusive to high-end brands.

2. What is one negative impact of fast fashion on the environment?
A. The use of eco-friendly materials in clothing production.

B. The excessive waste of unwanted clothing in landfills.

C. The promotion of recycling and upcycling of clothing.

D. The reduction of water, energy, and raw material consumption.

3. What is one concern regarding the working conditions in the fast fashion industry?
A. High wages and good working conditions for garment workers.

B. The outsourcing of production to countries with low labor costs.

C. The emphasis on quality over quantity in clothing production.

D. The provision of safe and comfortable working environments.

4. What does fast fashion promote?

A. A culture of overconsumption and disposable fashion.

B. Conscious choices and support for ethical and sustainable fashion brands.
C. Recycling and upcycling of clothing to reduce waste.

D. The production of clothing using eco-friendly materials.

5. What is the main focus of sustainable fashion?

A. The production of clothing using eco-friendly materials and ethical manufacturing processes.
B. The quick and inexpensive production of clothing in response to the latest fashion trends.

C. The promotion of recycling and upcycling of clothing to reduce waste.

D. The production of clothing that is expensive and exclusive to high-end brands.
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6. What is the author's overall message about fast fashion?

A. Fast fashion is a positive industry that provides affordable and trendy clothing.
B. Fast fashion has no impact on the environment or workers in the industry.

C. Fast fashion comes at a high cost to the environment and workers in the industry.
D. Fast fashion is a sustainable alternative to traditional fashion production.

7. What can consumers do to address the negative impacts of fast fashion?

A. Buy more clothing to support the fast fashion industry.

B. Choose clothing made from synthetic materials that decompose easily.

C. Make conscious choices and support ethical and sustainable fashion brands.
D. Discard clothing after only a few uses to keep up with new trends.

Ex. 9 Discuss 4 opinions, which one do you agree with most and why

Molly: "I'm so against fast fashion, it's just destroying our planet! | remember last year when |
bought a cheap t-shirt from a fast fashion brand, and after only a couple of washes, it completely
fell apart. It was such a waste of money, and all that waste ends up in our landfills."

Jake: "I totally support fast fashion, man! It's all about affordability and style. I mean, who wants to
spend loads of money on expensive clothes? Last week, | found this awesome jacket for only $20 at
a fast fashion store. It looks great, and | didn't have to empty my wallet for it!"

Emma: "I'm kind of on the fence when it comes to fast fashion. On one hand, it's convenient and
cheap, but on the other hand, it's not very sustainable. I guess it really depends on the situation.
Sometimes, when I need something quickly and can't afford high-end brands, I go for fast fashion.
But sometimes, | try to make more conscious choices and avoid it if I can.”

Sophia: "Fast fashion breaks my heart, honestly. Those garment workers in developing countries are
getting paid peanuts and working in terrible conditions just so we can buy cheap clothes. It's not
fair, and it's not right. | watched a documentary last week about a young girl who had to work long
hours in a fast fashion factory just to survive. It made me realize the human cost behind our
shopping habits.

Ex. 10. Read the script of the lecture and summarize it
Ex. 11. Prepare a short talk on one of the following subjects

Personal topics:

1. My journey towards embracing sustainable fashion and its impact on my lifestyle.

2. How I discovered the joy of thrifting and its positive effects on both my wallet and the
environment.

3. The role of fast fashion in shaping my personal style and how | have evolved to prioritize quality
over quantity.

4. Exploring the ethical implications of fast fashion and the steps | am taking to make more
conscious fashion choices.

5. My experience with upcycling and repurposing clothing items, and how it has sparked my
creativity.

General topics:

1. Fast fashion has revolutionized the way we consume clothing, but at what cost? Is this a positive
or negative development?

HX'Q' E\M http://izd-mn.com/ 14
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2. Some people argue that fast fashion is necessary to keep up with the latest trends, while others
believe it promotes wastefulness and exploitation. To what extent do you agree or disagree with this
opinion?

3. The rise of fast fashion has led to a throwaway culture where clothing is quickly discarded.
Discuss the environmental consequences of this trend and propose possible solutions.

4. Fast fashion has made designer-inspired clothing more accessible to the masses, but does it
devalue the artistry and craftsmanship of high-end fashion? Discuss.

5. In today's society, fashion is often seen as a reflection of one's identity. How has the prevalence
of fast fashion influenced our perception of self-expression through clothing?

HX'Q' E\M http://izd-mn.com/ 15
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UNIT 11

The growing megafire crisis and how to contain it

Ex. 1. Discuss the questions below

1. Have you ever experienced a natural disaster? How did it affect you?

2. What measures can communities take to prevent wildfires from spreading into residential areas?
3. How do you think indigenous knowledge and practices can contribute to managing wildfires?

4. What role do you think technology can play in detecting and extinguishing fires?

5. How can individuals contribute to reducing the risk of wildfires in their own communities?

Ex. 2. Match the words and expressions to their definitions

Definitions:

a. the amount of carbon dioxide and other greenhouse gases released into the atmosphere as a result
of human activities

b. to restore or make something appear fresh, young, or new again

c. a complex network or interconnected set of elements found in nature, including living organisms,
their environment, and the interactions between them

d. referring to plants or ecosystems that have evolved to tolerate or benefit from periodic fires

e. the variety of plant and animal species in a particular habitat or ecosystem

f. relating to the air or flying, typically used to describe activities or views from above ground level
g. the act of extinguishing fires and preventing their spread

h. an uncontrolled fire that spreads rapidly through vegetation, often in forests or grasslands

I. covered with excessive growth, especially in relation to plants or vegetation

j. an underground layer of rock or sediment that holds water and allows it to flow

k. the practice of protecting and preserving forests from destruction or degradation

I. a landscape that is able to withstand and recover from disturbances such as wildfires or floods

Words:

. wildfire

. overgrown

. fire-adapted

. firefighting

. carbon impact

. biodiversity

. rejuvenate

. aerial

. resilient landscape
10. aquifer

11. natural system
12. forest conservation

O©CoO~NOOUTEWDN P

Ex. 3 Listen to the lecture (file 9.1) and answer the questions

Questions:

1. What is the main challenge posed by wildfires in the West and around the world?

2. How does wildfire impact carbon emissions, particularly in California?

3. What are megafires, and how have they been increasing in frequency in California?

4. Why did the speaker decide to start an organization called Megafire Action?

5. What are the three solutions proposed by Megafire Action to address the megafire crisis?
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6. What steps can communities take to become fire-adapted?

7. According to the speaker, what lesson should be learned in order to solve the megafire crisis?

8. What challenges exist in reducing the risk of wildfires in American forests?

9. What actions need to be taken to address these challenges?

10. What potential benefits can innovative fire management bring to solving the wildfire problem?

Ex. 4 Discuss the questions

1. Have you ever heard of forest megafires before? If so, what do you know about them?

2. What factors contribute to the occurrence and spread of forest megafires?

3. How do forest megafires impact the environment and wildlife?

4. Can you think of any strategies or techniques that can be used to prevent or mitigate forest
megafires?

5. In your opinion, what role does climate change play in the increasing frequency and intensity of
forest megafires?

6. Are there any regions or countries that are particularly prone to forest megafires? Why do you
think this is the case?

7. How do forest megafires affect human communities living near forests?

8. Do you believe that forest management practices have an impact on the occurrence and severity
of forest megafires? Why or why not?

9. Are there any technological advancements or innovations being developed to better detect and
combat forest megafires?

10. What steps can individuals take to raise awareness about the issue of forest megafires and
promote sustainable forest management?

Ex. 5 Fill in the gaps in the sentences, then translate the sentences into Russian

ground-based, overgrown, aerial, conservation, forest, low-intensity, fire-resistant, firefighting,
resilient, wildlife, biodiversity

1. Specific recommendations will likely vary due to different (1) habitat requirements in
different regions of the country.

2. All of these events have a profound effect on the (2) in these places and contribute to
ecological diversity.

3. Tax credits , subsidies , incentive programs , and carbon trading have been proposed to
encourage (3) (4) and preservation.

4. Some of the other specialized services provided by lifeguards include marine (5) and
flood rescue.

5. Hardwood trees , less flammable than conifers , and other (6) vegetation should be
planted.

6. An agricultural field that is abandoned becomes (7) with plants that change over time
as the field ages.

7. Our results suggest that the greatest opportunity to reduce monetary losses from tornado
damage is for (8) tornadoes.

8. Their (9) observation was quickly confirmed by examining satellite measurements.

9. Satellite images and (10) photos are also used in order to improve the accuracy of the
analysis.

10.  Examples of (11) objectives are managed realignment and do nothing.

EX. 6 Listen to the recording (file 11.2) and translate the sentences into Russian
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Ex. 7 Translate the sentences into English

1. [lanHast mporpamma rpeaycMaTpuBaeT (puHaHCHPOBAaHUE MPOCKTOB, HAIIPABJICHHBIX HA
BOCCTAHOBJICHHE NMPUPOAHBIX PECYPCOB U CO3/IaHUE WIIM PACIIMPEHHUE CPe/ibl OOMTaHUS TUKUX
KUBOTHBIX.

2. Yacro cymiecTByeT BOCIPHUATHE KOH(PIUKTA MEXKTy HEOOXOAUMOCTBIO COXPAHEHUS
OMOpa3zHO0OPa3HsI U LIETHI0 IKOHOMUYECKOTO Pa3BUTHSL.

3. Or1o ObLI nepBbI T100ANTBHBINA KOHCEHCYC T10 JIecaM, B KOTOPOM COJIEPIKaJiCs MPU3bIB KO BCEM
cTpaHaM, OCOOEHHO Pa3BHUTHIM, y4aCTBOBATh B COXPaHEHHH JIECOB U JIECOBOCCTAHOBIICHUH.

4. B o0mieit CII0KHOCTH B pe3yJIbTaTe HeCYaCTHBIX CIIy4aeB Ha MPOU3BOJICTBE MOTHOI0 mouTH 170
YeJI0BEK, OOJBITMHCTBO U3 KOTOPBIX ObLIM PaOOTHUKAMU CTPOUIUIONIAAKH WIIH IOKAPHBIMHU.

5. OnuBkoBoe aepeBo, Olea europaea, 0ueHb 3MMOCTOMKOE: YCTOMUYUBO K 3aCyXe, OOJIE3HIM U
OTHIO, OHO MOYET JI0’KUBATh JI0 IPEKIIOHHOTO BO3pacTa.

6. CkeleTsl KOPaJLJIOB 00POCIIH BOAOPOCISIMH, @ pU(OBBIE pbIObI U Jpyrue 0OUTATEIH UCYE3ITH.

7. BausiHUE TMIIAHUKOB HA CTOK 3HAYUTENIBHO TOJBKO IPU BBINAJACHUN OCAaJKOB HU3KOM
WHTEHCUBHOCTH.

8. ToT >xe apryMeHT cripaBeIIuB U /Il HA3€MHBIX U3MEPEHUN COJIHEYHOIO OTJIOLIEHMUSI 110
CPABHEHUIO C U3MEPEHUSMU TAaHT'€HIIUAIBHOTO MOIJIOLIECHUS.

9. Ha pucysnke 2 noka3aH Buj] OalllHU € BBICOTHI ITUYBETO M10JIETA, IOTPY>KEHHON B paBHOMEPHBII
MIOTOK BETpa.

10. ITacTOumiHbIE YTObs ABISIOTCSA IEHHBIM U YCTOMYMBBIM 3KOCUCTEMHBIM PECYPCOM, KOTOPBII
MOA/IEPKUBAET 3HAUUTEIbHYIO YaCTh PACTUTENIbHON U KUBOTHOM JKU3HMU.

Ex. 8 Listen to the text (file 11.3) and choose the correct answers. Then read the text in the
transcript section and translate it into Russian.

1. What is another name for a wildfire?
A. Forest fire

B. House fire

C. Car fire

D. Kitchen fire

2. How does a wildfire differ from other fires?
A. It spreads slowly.

B. It can't change direction.

C. It can jump over obstacles.

D. It only occurs in cities.

3. Where are wildfires most common?

A. Urban areas

B. Deserts

C. Wildland areas of the United States and Australia
D. Rainforests

4. What are some measures to reduce the threat of wildfires?
A. Using fire retardants

B. Constructing firebreaks

C. Controlled burns for vegetation management

D. All of the above

5. What can wildfires do to wilderness areas?
A. Cause damage to property and human life
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B. Help maintain the natural balance between plants and animals
C. Stimulate growth and regeneration in forests
D. All of the above

6. Which plant species depend on the heat of wildfires?
A. Those that release seeds

B. Those that clear away competition from other plants
C. Those that rely on fire to release their seeds

D. All of the above

7. What can be done to reduce the likelihood of fire spreading in wildfire-prone areas?
A. Use fire-resistant materials for houses

B. Maintain landscapes

C. Avoid planting trees

D. None of the above

Ex. 9 Discuss 4 opinions, which one do you agree with most and why

Amy: "I'm totally against the idea of wildfires. My house got engulfed in flames last year, and | lost
everything! It was devastating to see all my belongings turn into ash. We need to do whatever it
takes to prevent wildfires from happening again!"

Jake: "I fully support the idea of controlled wildfires. They are essential for the ecosystem. Take my
uncle's farm, for example. He deliberately sets controlled fires to get rid of dry vegetation and
promote new growth. It helps maintain a healthy balance in nature."”

Sarah: "Honestly, | can't decide whether wildfires are good or bad. On one hand, they cause
destruction, like when my friend's wildlife sanctuary burnt down, killing many animals. But on the
other hand, some plants rely on wildfires to spread seeds and rejuvenate the ecosystem. It's a tough
call!

Tom: "Oh, man! Let me tell you, wildfires make my blood boil! Last summer, | witnessed a
massive inferno while camping in the mountains. The roaring flames were terrifying, and the thick
smoke made it hard to breathe. I'll never forget that experience. Wildfires are a menace!

Ex. 10. Read the script of the lecture and summarize it
Ex. 11. Prepare a short talk on one of the following subjects

Personal topics:

1. My experience volunteering to help with wildfire relief efforts.

2. How wildfires have shaped my perspective on climate change and environmental conservation.
3. The impact of wildfires on my community and how we have come together to rebuild.

4. Reflecting on a personal encounter with a wildfire and the lessons I learned from it.

5. The role of firefighters in combating wildfires and the admiration I have for their bravery.
General topics:

1. Wildfires are becoming more frequent and intense due to climate change. To what extent do you
agree or disagree with this opinion?

2. Some people argue that human activities, such as deforestation and improper land management,
contribute to the severity of wildfires. Is this a positive or negative development?

3. Wildfires have devastating effects on ecosystems and wildlife. Discuss the importance of
preserving and protecting natural habitats in the face of this threat.
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4. With the increasing occurrence of wildfires, should governments invest more in fire prevention
measures or focus on improving emergency response capabilities? Discuss both views and give
your own opinion.

5. The media often portrays wildfires as destructive disasters, but they can also play a role in
renewing ecosystems. To what extent do you believe wildfires have positive ecological impacts?
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UNIT 12

The hidden wonders of soil

Ex. 1. Discuss the questions below

1. How much do you know about the world beneath our feet?

2. Have you ever thought about the importance of soil in our lives?
3. What are some ways that soil supports human life?

4. Why do you think soil is often underappreciated?

5. What can we do to protect and improve the health of our soils?

Ex. 2. Match the words and expressions to their definitions

Definitions:

a. Tiny living organisms such as bacteria, viruses, and fungi that are too small to be seen with the
naked eye, playing important roles in various ecosystems.

b. Small solid fragments or grains of minerals, rocks, and organic matter that make up the composition
of soil, varying in size from sand to silt to clay.

c. A dense forest located in regions near the equator that receives high amounts of rainfall throughout
the year, characterized by a wide variety of plant and animal species.

d. Microscopic organisms found in soil, including bacteria, fungi, and protozoa, which play crucial
roles in nutrient cycling and decomposition processes.

e. A group of diverse organisms that lack chlorophyll and obtain nutrients by absorbing them from
their surroundings, playing important roles in decomposition and forming symbiotic relationships
with plants.

f. A large geographical area on land with distinct climate, vegetation, and animal communities, such
as deserts, grasslands, or forests.

g. The ability of soil or organisms to support and sustain plant growth, characterized by the presence
of essential nutrients, organic matter, and favorable physical conditions.

h. A colorless gas produced by burning fossil fuels, respiration, and natural processes, essential for
photosynthesis and a major contributor to global warming when present in excessive amounts.

i. An animal or organism that helps scatter seeds away from the parent plant, aiding in their
distribution and increasing genetic diversity within plant populations.

j. The process by which green plants and some other organisms convert sunlight, carbon dioxide, and
water into glucose (sugar) and oxygen, using chlorophyll in their cells.

k. The process of reducing pressure or releasing compressed gases, often referring to the decrease in
atmospheric pressure experienced by divers as they ascend to the surface.

I. The natural process of breaking down rocks into smaller fragments or particles through physical
(e.g., temperature changes) and chemical (e.g., water erosion) processes over time.

m. The process by which organic matter, such as dead plants and animals, is broken down into simpler
substances by decomposer organisms, releasing nutrients back into the ecosystem.

n. A compacted mass or lump of soil particles held together by moisture, organic matter, or root
systems, providing stability and structure to the soil.

0. To separate something into smaller parts or components, often referring to the process of breaking
down complex molecules into simpler ones through chemical reactions or physical forces.

p. Any substance derived from living organisms or their remains, such as dead plants and animals,
which contributes to soil fertility and nutrient cycling.
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Words:

. fungi

. fertility

. soil particles

. seed disperser

. tropical rainforest
6. decompression

7. carbon dioxide

8. decompose

9. photosynthesis
10. break down

11. microbial life
12. organic matter
13. soil microbe

14. terrestrial biome
15. soil clump

16. rock weathering
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Ex. 3 Listen to the lecture (file 12.1) and answer the questions

1. What is the author's background and how did they become interested in studying soil?

2. How do soils support agriculture and terrestrial biomes?

3. How do plants and soil work together to transform carbon through photosynthesis?

4. What happens to the majority of soil carbon that is sequestered?

5. What has caused the loss of billions of tons of carbon from our soil over the last 12,000 years?
6. Why is the plow considered a major driver of soil carbon loss?

7. How much land is currently used for feeding and clothing people on this planet?

8. Why is it important to rebuild soil and put more carbon underground?

9. What are some of the organisms found in soil and what role do they play in the carbon cycle?
10. How does having more carbon in soil benefit agricultural fields?

Ex. 4 Discuss the questions

1. How does soil fertility affect crop production?

2. What are some factors that contribute to soil fertility?

3. Can you explain the concept of nutrient cycling in relation to soil fertility?

4. How do farmers enhance soil fertility through organic farming practices?

5. What role do microorganisms play in maintaining soil fertility?

6. Are there any negative impacts on soil fertility caused by human activities? If so, what are they?
7. Can you discuss the importance of pH levels in determining soil fertility?

8. How does soil erosion affect soil fertility and agricultural productivity?

9. What are some common methods used to assess soil fertility?

10. Can you provide examples of how different types of soil amendments can improve soil fertility?

Ex. 5 Fill in the gaps in the sentences, then translate the sentences into Russian

biome, decomposed, decompression, photosynthesis, fungi, soil, rock, particles, tropical, rainforest,
weathering, dioxide, budding, terrestrial, carbon

1. Animal biomass in the terrestrial environment reaches a peak in the (1) (2) and
in the savanna grasslands of Africa.
2. Unicellular fungi which are able to multiply asexually by a (3) process.
/)
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3. The annual precipitation for any region is one of the major factors in determining the
4) (5) that can exist.
4. Highly (6) peat burns with greater fuel efficiency than wood.
5. (7) converting carbon dioxide to water traps sunlight energy as an energy source for
most life.
6. Another advantage is that nuclear power plants do not produce (8) (9) or any
other greenhouse gases.
7. Such fires produce large amounts of gases and particles from biomass burning and
(10) (11) lifted during the fires.
8. The bends , also known as (12) sickness , occurs when a diver ascends too rapidly.
9. Vascular plants like trees amplify the rate of (13) (14) by about an order of
magnitude relative to simpler plant life.
10. Marine (15) grow across dead and decaying plant and animal matter by extending thin

filaments called hyphae.
Ex. 6 Listen to the recording (file 12.2) and translate the sentences into Russian
EX. 7 Translate the sentences into English

1. MaHrpoBbIe 3apociiu TaK)Ke aHaJIOTUYHBI 10 CBOUM (DYHKIIUSAM TPOIMUYECKHUM JiecaM, obecrieunBast
COMOCTAaBUMYIO Cpe/ly OOMTaHUS JIJISl ITHI], MJIICKOTIUTAIOIINX U HACEKOMBIX.

2. B IlIBeiinapuu BeTep ObICTPO OUMILAET aNLIIUHCKUE JIyTa OT CHEra, HO ObICTpas OTTENeb HHOT/Aa
MIPUBOJUT K CXO/AY JIABHH, JIECHBIM IOXapaM U JaKe MPEKICBPEMEHHOMY PACIyCKaHHMIO TIOYEK Ha
JIEPEBBAX U KyCTapHHUKAX.

3. HazemHble OMOMBI BKJIFOYAIOT TYHPHI, TAUTy, JIeCa YMEPEHHOTO M0sCa, ITYCThIHH, JIyTa U BJIAXKHBIC
TPONUYECKUE JIeCa.

4. DTOT BapuUaHT MPUMEHHUM B TIEPBYIO OYepelb K KOMIIOCTUPYEMbIM OMOTBEPIBIM BEUIECTBAM,
KOTOPbIE TAK)KE COACPKAT YACTUUHO PA3JI0KUBIINECS OPTAaHUUYECKUE HATIOJHUTEIH.

5. OToT npouecc NPOU3BOAMI KUCIOPOJI A0 TOTO, KaK (POTOCUHTE3 CTal JOMUHHUPYIOIIUM.

6. VYriekucnblii Tra3, KOTOPbIA pacTBOPSIETCS HEMOCPEACTBEHHO B IOBEPXHOCTHBIX BOJaX,
CMENINBAETCS BHU3 U IUPKYJIUPYET HA OOJIBIINX TITyOHMHAX

7. YacTuibl €CTeCTBEHHOW IIEIOYHOM MOYBBI MOTYT OBITH BBIOPOIIEHBI B BO3AYX, T€ OHU
HEUTPAIU3YIOT KUCIIOTY.

8. CHuXeHHe Mbe30METPHUUECKOTO Hamopa BIe4eT 3a c000il CHIDKEHHE TUAPOCTATUYECKOTO
JABJICHUS, KOTOPOE BBI3bIBAET JEKOMIIPECCUIO BOBI.

9. MexaHu3M JONTOCPOYHOTO PEryIHpPOBAHUS KIMMaTa, BKIIOYAIOMINN OMOIOrHYecKOoe YCUIICHUE
BBIBETPUBAHMS CUIIUKATHBIX TMOPO/I, MMO-BUIUMOMY, YPE3BBIUANHO YCTOMYHMB K KPATKOBPEMEHHBIM
BO3JECHCTBUSM.

10. [Ipumenenue rpubOB ISl OYUCTKHU CTOYHBIX BOJI €II€ HE MPOIUIO CTAIUI0 pa3pabOoTKH.

Ex. 8 Listen to the text (file 12.3) and choose the correct answers (several options possible).
Then read the text in the transcript section and translate it into Russian.

1. What does soil fertility refer to?

A. The ability of soil to sustain agricultural plant growth

B. The ability of soil to hold water and air

C. The ability of soil to provide a suitable environment for plant roots
D. The ability of soil to release nutrients from organic matter

2. Which of the following is NOT a physical property that affects soil fertility?
A. Texture
B. Structure
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C.pH
D. Moisture-holding capacity

3. How can soil fertility be improved?

A. Through organic amendments

B. Through crop rotation

C. Through reduced tillage

D. Through synthetic fertilizers and pesticides

4. What is the purpose of cover cropping?
A. To prevent erosion

B. To suppress weeds

C. To improve soil structure

D. To add organic matter to the soil

5. Why is soil fertility crucial for sustainable agriculture?
A. It reduces the need for synthetic inputs

B. It improves crop resistance to pests and diseases

C. It enhances nutritional value of crops

D. All of the above

6. What is one major global challenge related to soil fertility?
A. Erosion

B. Acidification

C. Pollution

D. Salinization

7. Why is protecting and enhancing soil fertility important?
A. It ensures long-term agricultural productivity

B. It conserves natural resources

C. It mitigates climate change

D. All of the above

Ex. 9 Discuss 4 opinions, which one do you agree with most and why

Sam: "l don't believe in the idea that soil fertility is necessary for a successful garden. My mom has
never added any fertilizers or compost to her garden, and it still produces an abundance of delicious
vegetables every year."

Emily: "I strongly support the idea that soil fertility is essential for a successful garden. | have seen
firsthand how enriching the soil with organic compost and fertilizers helps plants grow stronger and
healthier. Last summer, my tomato plants grew over six feet tall and produced so many juicy
tomatoes!"

Max: "I'm kind of on the fence about this topic. On one hand, I've tried adding compost to my
garden and it seemed to improve the yield. But on the other hand, my neighbor doesn't bother with
fertilizers, and her plants turn out just fine too. So I'm not sure if it really makes a significant
difference."”

Lily: "Oh my gosh! Soil fertility is absolutely crucial for a thriving garden! I remember when 1 first
started gardening, | neglected to enrich the soil, and my poor plants struggled to grow. It was heart-
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wrenching to see them wither and die. Now, | make sure to provide my baby plants with all the
nutrients they need to flourish.

Ex. 10. Read the script of the lecture and summarize it
Ex. 11. Prepare a short talk on one of the following subjects

Personal topics:

1. My experience starting a small organic farm and improving soil fertility.

2. The impact of soil fertility on my family's generational farming practices.

3. How I turned my backyard into a thriving garden by enhancing soil fertility.

4. My journey as a soil scientist and the importance of soil fertility in sustainable agriculture.

5. The role of composting in improving soil fertility and its effect on my own garden.

General topics:

1. Soil degradation is a major threat to global food security. To what extent do you agree or disagree
with this opinion?

2. The use of chemical fertilizers has significantly contributed to the decline in soil fertility. Is this a
positive or negative development?

3. Organic farming practices prioritize soil fertility over high yields. Discuss the benefits and
drawbacks of this approach.

4. Soil erosion is a consequence of poor soil management practices. How can we address this issue
and improve soil fertility?

5. Industrial agriculture heavily relies on synthetic inputs to enhance soil fertility. Is this sustainable
in the long run?
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UNIT 13

A bold plan to protect 30 percent of the Earth’s surface and ocean
floor

Ex. 1. Discuss the questions below

1. How do you think wildlife biologists overcome the challenges they face in their profession?

2. Do you think it is important to protect endangered species? Why or why not?

3. What are some ways that individuals can contribute to wildlife conservation efforts?

4. Have you ever witnessed a change in the natural environment that affected a particular animal or
species? If so, how did it make you feel?

Ex. 2. Match the words and expressions to their definitions

Definitions:

a. a barren and desolate area beneath the surface of the water with little or no marine life present

b. the process of restoring an area of land to its natural state by reintroducing native plant and
animal species

c. the release of carbon dioxide and other greenhouse gases into the atmosphere, primarily as a
result of human activities

d. a protected region of land or water managed to preserve its natural resources and biodiversity

e. a large area of land or water set aside by the government to protect its natural beauty and provide
recreational opportunities for visitors

f. the process of capturing and storing carbon dioxide from the atmosphere, usually through natural
or artificial means

g. an underwater ecosystem dominated by various species of seaweed, providing habitat for many
marine organisms

h. the plants and animals that live in the ocean or sea

i. the combination of physical and biological factors that make up the conditions in the ocean or sea
J. to take actions that reduce the severity or impact of global climate change

k. the original inhabitants of a particular region or country who have distinct cultural traditions and
often a deep connection to the land

. a large open area of land covered with grass, especially one used for grazing

m. a designated zone in the ocean where fishing or any other form of resource extraction is
prohibited

n. a protected area in the ocean where marine life is conserved and managed to ensure its long-term
survival

0. the process of developing industries in a country or region, typically involving the use of
advanced technology and machinery

p. a diverse underwater ecosystem formed by colonies of tiny coral polyps, supporting a wide range
of marine life

g. to change the direction in which something, such as a river or current, moves or flows

r. in its original condition; unspoiled or untouched by human activity

Words:

1. marine life

2. reverse the flow
3. pristine

4. conserved area

5. underwater desert
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6. carbon pollution

7. national park

8. coral reef

9. no-take area

10. marine reserve

11. marine environment
12. industrialization

13. indigenous people
14. carbon storage

15. seaweed forest

16. mitigate climate change
17. grassland

18. rewild

Ex. 3 Listen to the lecture (file 13.1) and answer the questions

Questions:

1. How did the author's childhood experiences influence their interest in marine life?

2. What changes did the author observe in the Mediterranean sea during their childhood compared
to when they started scuba diving in the Medes Islands marine reserve?

3. Describe the transformation that occurred in Cabo Pulmo, Mexico after the creation of a no-take
area.

4. What percentage of the ocean and land have been protected globally?

5. Why is it important to protect nature and rewild our planet?

6. What are the two things that need to be done to prevent a global disaster?

7. How can nature help capture excess greenhouse gases?

8. What benefits does biodiversity provide?

9. What objectives did the team of scientists and economists focus on when determining which
areas of the ocean to protect?

10. What is the minimum amount of the ocean and land that should be protected according to the
research conducted by the author's team?

Ex. 4 Discuss the questions

1. What are some of the main reasons why wildlife conservation is important?

2. Can you name a few endangered species and explain why they are at risk?

3. How do human activities contribute to the decline in wildlife populations?

4. In your opinion, what role should governments play in wildlife conservation efforts?

5. Are there any successful examples of wildlife conservation projects that you know of? If so, can
you describe them briefly?

6. What are some challenges faced by organizations working towards wildlife conservation?

7. How does climate change impact wildlife habitats and biodiversity?

8. Do you think ecotourism can be an effective tool for promoting wildlife conservation? Why or
why not?

9. What are some ethical considerations when it comes to wildlife conservation, such as captive
breeding programs or reintroduction efforts?

10. How can individuals contribute to wildlife conservation in their everyday lives?

Ex. 5 Fill in the gaps in the sentences, then translate the sentences into Russian

areas, subsidized, industrialization, mitigate, no-take, national, absorbed, grassland, pristine, park,
life, reserve, marine (2)
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1. The twin driving forces of agricultural (1) have been technological developments and
strong state support for agriculture.

2. Coral reefs provide important ecosystems for the survival of other (2) (3)
3. Some ecological problems can be addressed at the scale of a single patch -- a solitary
agricultural field or (4) 5)
4. The biophysical operational principles included recommendations for minimum (6)
(7) for each bioregion and each known habitat type.
5. About 49 percent of the land in the (8) (9) system is designated as wilderness.
6. The interaction of crust minerals with both (10) and polluted environments is called
weathering.
7. The (11) around the perimeter of the evergreen cover is comprised of the low coastal
sand ecological site group.
8. Some of the ultraviolet radiation that passes through this region of the atmosphere is
(12) by the ozone layer.
9. Chemical fertilisers and pesticides are heavily (13) in many countries.
10.  There are a number of legislative instruments in place to prevent and (14) accidents

and their consequences.
EX. 6 Listen to the recording (file 13.2) and translate the sentences into Russian
Ex. 7 Translate the sentences into English

1. KonnenTpanus emie 60Jbiie BO3pociia o Mepe pocTa YUCICHHOCTH HACEIICHUS U
MHaycTpuanu3anuu 3a nociaegaue 1000 ner.

2. Mopckas ¢iopa u payHa B Bojax AHTAPKTUKH KOHTPOJIUPYETCS HATHIUEM MOPCKOTO JIbJA.

3. Tonbko B HoBoit 3enanauu ObUTH CO3/aHbBI TOJIHOCTHIO OXPaHIEMbIE MOPCKHE 3aIIOBESAHUKH Ha
CPOK, IOCTAaTOYHBIH IJIs1 ONPEIETCHUS JOJITOCPOUHBIX MOCTIEACTBUH.

4. Mopckue oXpaHseMbIe pailOHBI - 3TO PAHOHBI, T/Ie ACATEIHPHOCTh YEJIOBEKa OTpaHUYEHA, HIIH B
CJIydae C 30HaMU TTOKOSI, BRIBO3 )KMBOTHBIX M PACTEHUN 3ampeIieH.

5. @enepanibHOE MPABUTEIBCTBO, KOTOPOMY MPUHAJIEKUT IUISHK KAK 4YaCTh HALIMOHAJIBHOTO MapKa,
HE TIPEI0CTAaBUIIO criacaTeien

6. be3 1ocTaToOYHBIX 3a1acoB MPOIOBOIBCTBUS CaMasi HETPOHYTAsl U KpacuBasi OKpY»Karollas cpeaa
CTAaHOBUTCS BpaXJACOHBIM MECTOM JIJIsl dKU3HH YETIOBEKA.

7. JleITenbHOCTD YellOBEKa MPHUBENa K CHUKEHHUIO MPOAYKTUBHOCTH JIECOB U JTYTOMACTOUIIHBIX
yrojaui 3emiid Ha 12 MpoIeHTOB.

8. ObnacTh, B KOTOPOH MOTIIOIIAETCS BOJIa, KOTOPasi B KOHEYHOM UTOTe JOCTUTAET 30HBI
HACBIIICHHS B OJTHOM WJIM HECKOJIBKUX BOJIOHOCHBIX TOPU3OHTAX.

9. OTO nocTHUraercs 3a CUeT CHUYKEHHUS 3aTpaT Ha 3eMIII0, YIIPaBICHUYECKUE PAacXO/bl U 3aTPaThl HA
KOpMa C TTIOMOIIBI0 CYOCUIUPYEMBIX TOCYJIAPCTBOM METOJIOB BEJICHUS CEITbCKOTO XO3SCTRA.

10. B noknazie Takke pacCMaTpUBAIOTCS BO3MOXKHBIE CTPATETHH pearupoBaHMsl, KOTOPbIE MOTIIHU ObI
OBITH UCTIOIB30BAHBI JJISI CMATYEHUS TTOCJICICTBUI M3MEHEHHS YPOBHS MOPS.

Ex. 8 Listen to the text (file 13.3) and choose the correct answers. Then read the text in the
transcript section and translate it into Russian.

Questions:

1. What is the primary objective of the Great Barrier Reef Marine Park?
A. To promote sustainable fishing practices

B. To generate revenue for Australia

C. To conserve the biodiversity of the reef ecosystem

D. To allow for unlimited recreational activities
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2. Which zones in the Great Barrier Reef Marine Park have the highest level of protection?
A. Green zones

B. Yellow zones

C. Blue zones

D. All zones have the same level of protection

3. What are the main threats to the Great Barrier Reef Marine Park?
A. Rising ocean temperatures, pollution, and coastal development
B. Overfishing, tourism, and Indigenous communities

C. Climate change, plastic waste, and agricultural runoff

D. Coral bleaching, port expansions, and dredging

4. What strategies has the Great Barrier Reef Marine Park Authority implemented to address the
challenges?

A. Monitoring and research programs, regulations, and sustainable practices

B. Increased fishing quotas, pollution permits, and tourism promotions

C. Habitat restoration projects, relocation of marine organisms, and climate change adaptation plans
D. None of the above

5. How does the Great Barrier Reef Marine Park contribute to Australia's economy?

A. By supporting industries such as tourism, commercial fishing, and scientific research
B. By selling coral reef souvenirs and merchandise

C. By providing employment opportunities for local communities

D. By attracting international investors for coastal development projects

6. What is the role of Traditional Owner groups in the management of the Great Barrier Reef
Marine Park?

A. They have exclusive rights to fish and collect resources in the park.

B. They provide funding for conservation initiatives.

C. They work closely with the Great Barrier Reef Marine Park Authority to incorporate Indigenous
knowledge and perspectives.

D. They are responsible for monitoring water quality and enforcing regulations.

7. What is the key factor in ensuring the long-term survival of the Great Barrier Reef Marine Park?
A. Global efforts to combat climate change and protect marine ecosystems

B. Increased funding from the Australian government

C. Expansion of the park's boundaries to include more areas

D. Implementation of stricter regulations on fishing and tourism activities

Ex. 9 Discuss 4 opinions, which one do you agree with most and why

Megan: "I'm totally against marine reserves! | mean, they're just restrictions that limit our freedom
to fish and enjoy the ocean. It's not fair for us fishermen who rely on the ocean for a living. Just last
week, my family and | went fishing, and because of the stupid marine reserve nearby, we couldn't
catch anything worth keeping! It ruined our day."

Jake: "I'm all for marine reserves, man. We need to protect our precious marine ecosystems. Look, a
couple of years ago, | went scuba diving in a marine reserve, and the biodiversity was out of this
world! It was like swimming in an aquarium filled with colorful corals, vibrant fish species, and
even sea turtles. It was so beautiful, and it made me realize how important it is to preserve these
areas."
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Taylor: "I don't know, guys. I'm really torn on this marine reserve thing. On the one hand, |
understand the need to protect marine life and maintain ecological balance. But on the other hand, |
also think it's essential for people to have access to these areas for recreational purposes. I guess the
government should find a good balance that allows sustainable fishing practices while protecting
the environment."

Amy: "Ugh, it seriously breaks my heart to see what's happening to our oceans. Marine reserves are
crucial to save some of the most endangered species from extinction. Last summer, | volunteered at
a marine rehabilitation center, and seeing the injured sea lions and dolphins hurt by overfishing and
pollution was gut-wrenching. We need to take action now if we want future generations to
experience the beauty of our oceans.

Ex. 10. Read the script of the lecture and summarize it

Ex. 11. Prepare a short talk on one of the following subjects

Personal topics:

1. My experience volunteering at a marine reserve and the impact it had on my understanding of
marine conservation.

2. The challenges and rewards of scuba diving in marine reserves and witnessing the vibrant
underwater ecosystem.

3. How my childhood visits to marine reserves inspired my passion for marine biology and
environmental activism.

4. The importance of marine reserves in protecting endangered species and preserving biodiversity,
based on my research and personal observations.

5. My journey of advocating for the establishment of marine reserves in my local community and
the positive changes it has brought.

General topics:

1. Marine reserves are essential for the protection of marine ecosystems and biodiversity. To what
extent do you agree or disagree with this opinion?

2. Some people argue that marine reserves restrict economic opportunities such as fishing and
tourism. Is this a positive or negative development?

3. The establishment of marine reserves can be an effective strategy for mitigating the impacts of
climate change on marine ecosystems. Discuss.

4. Marine reserves are not only beneficial for wildlife but also for local communities. To what
extent do you agree or disagree with this statement?

5. In recent years, there has been an increasing global focus on creating marine reserves. Is this a
positive trend, or are there potential drawbacks?
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UNIT 14

Earth’s original inhabitants and their role in combating climate
change

Ex. 1. Discuss the questions below

1. How do microbes contribute to the balance of planetary chemical cycles?

2. In what ways can microbes help us with our climate problem?

3. Why do some people have negative associations with microbes?

4. How are microbiomes important for both human and planetary health?

5. What are some potential solutions for using microbes to address global problems like climate
change and food insecurity?

Ex. 2. Match the words and expressions to their definitions

Definitions:

a. The process by which elements or compounds are continuously cycled and transformed through
various chemical reactions in the environment.

b. A group of organisms that belong to the kingdom Fungi, including mushrooms, molds, and
yeasts, which obtain nutrients by decomposing organic matter.

c. An outbreak of a disease that spreads rapidly and affects a large number of people worldwide,
caused by a specific virus.

d. The ability of bacteria or other microorganisms to resist the effects of antibiotics, making
infections more difficult to treat and control.

e. Referring to microorganisms or substances that can cause diseases or illnesses in living
organisms.

f. A substance that provides nourishment and is essential for the growth, development, and
maintenance of living organisms.

g. A dense layer or colony of bacteria that forms on a surface, such as rocks or soil, often found in
aquatic environments.

h. The complete set of genetic material (DNA or RNA) present in an organism or a particular cell
type.

i. A prolonged period of abnormally low rainfall or precipitation, resulting in water scarcity and dry
conditions in an area.

J. The collection of microorganisms, including bacteria, viruses, and fungi, that inhabit a particular
environment or organism, such as the human gut microbiome.

k. The variety and abundance of different types of microorganisms, including bacteria, viruses,
fungi, and archaea, within a particular ecosystem.

I. Gases, such as carbon dioxide and methane, that trap heat in the Earth's atmosphere and
contribute to the greenhouse effect, leading to global warming.

m. The overall well-being and sustainability of the planet, including the health of ecosystems,
biodiversity, and human populations.

n. The process by which microorganisms, such as bacteria and fungi, break down organic matter
into simpler compounds, releasing nutrients back into the environment.

0. The state of being without reliable access to sufficient quantities of affordable, nutritious food.
p. Photosynthetic bacteria that obtain energy from sunlight and release oxygen as a byproduct,
commonly found in freshwater and marine environments.

g. Capable of adjusting or changing to different conditions or circumstances; flexible and versatile.
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Words:

. drought

. antibiotic resistance
. chemical cycle

. genome

. food insecurity

. cyanobacteria

. pathogenic

. microbial diversity
. bacterial mat

10. fungi

11. planetary health
12. nutrient

13. microbial decomposition
14. microbiome

15. viral pandemic
16. greenhouse gases
17. adaptable
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Ex. 3 Listen to the lecture (file 14.1) and answer the questions

. How do microbes contribute to keeping planetary chemical cycles in balance?

. What is the human microbiome and why is it important?

. Give an example of how microbiomes in water are critical for planetary health.

. Why are soil microbiomes important for sustaining crops and other plants?

. How can beneficial fungi help reduce stress on plants caused by climate change?

. What is microbial decomposition and why is it essential for life on Earth?

. How are researchers trying to co-opt microbial decomposition for sustainable biofuel production?
. How might climate change affect microbial recycling in the environment?

. How do microbes adapt to extreme conditions like the hot springs of Yellowstone?

10. How can soil microbiomes contribute to carbon sequestration and reducing greenhouse gas
buildup in the atmosphere?
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Ex. 4 Discuss the questions

1. What is a microbial community and how does it differ from an individual microorganism?
2. How do microorganisms interact within a microbial community?

3. Can you explain the concept of symbiosis in relation to microbial communities?

4. What are some factors that can influence the composition and diversity of a microbial
community?

5. How do microbial communities play a role in nutrient cycling and ecosystem functioning?
6. Can you provide examples of different types of microbial communities found in various
environments?

7. What are some methods used to study and analyze microbial communities?

8. How do disturbances, such as pollution or climate change, impact microbial communities?
9. Are there any applications or benefits of studying microbial communities in fields like medicine
or agriculture?

10. Can you discuss any recent research findings or breakthroughs related to microbial
communities?
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Ex. 5 Fill in the gaps in the sentences, then translate the sentences into Russian

cyanobacteria, fungi, biofilm, particles, greenhouse, gases, nutrients, insecurity, microbial, food,
soil, adaptable, diversity, pathogenic

1. Scientists are committed to researching new technologies and processes that do not put more
1) (2) into our air.
2. Itis avery (3) species so can survive and thrive in many different conditions.
3. UV radiation breaks down many organic molecules and it can be used for destroying
(4) organisms.
4. This chapter reviews the impacts of cropping management practices on soil (5)
(6) and arbuscular mycorrhizal communities.
5. Marine (7) grow across dead and decaying plant and animal matter by extending thin
filaments called hyphae.
6. Most of the problems affecting humans associated with toxin containing aquatic (8)
have involved freshwater planktonic species.
7. On a continental scale , Africa is the leading example of 9) (20) in the world.
8. Researchers discovered in the 18th century that plants absorb essential mineral (11) as
inorganic ions in water.
9. Natural alkaline (12) (13) can be swept into the air where they neutralize the
acid.
10.  Some biological aerated filters are operated with a backwash to remove excess (14)

from the filter.
EX. 6 Listen to the recording (file 13.2) and translate the sentences into Russian
Ex. 7 Translate the sentences into English

1. I[BYMﬂ BAXXHBIMH ITAPHUKOBBIMU I'a3aMU ABJIAIOTCA YTHCKHCHLIﬁ ra3 1 MCTaH.

2. Hacexombie 4pe3BbIYaitHO JIETKO MPUCTIOCAOIMBAIOTCS K U3BMEHEHHUSIM, HO UX MIPUCYTCTBUE
MOJKET OKa3aThCsl BPEITHBIM.

3. HeoOxoauMBl nccieIoOBaHS aHTaATOHUCTUYECKOTO JEHCTBHS 9KOHOMHUYECKH BaYKHBIX BUJIOB
CEJIbCKOXO3SMICTBEHHBIX KYJIbTYP Ha JPYTrUe MaTOT€HHbIE TPUOBI.

4. OHoii U3 HanboJee CIOKHBIX Cpef ABIseTCs puzocdepa, MUKpocpeaa, B KOTOPOU MPUCYTCTBYET
00JIBIII0E PA3HOOOPa3UE MUKPOOPTaHU3MOB.

5. 'pu6bl 1 BOIOPOCIN HE UMEIOT 3apOJIbIIIEH U pa3BUBAIOTCS U3 CIIOP.

6. Hexotopsie OakTepuu U 1IMaHOOAKTEPUHU 00JaAAI0T CTOCOOHOCTHIO YTHIIM3UPOBATh
ra3o00pa3HbIi a30T.

7. HCZ[aBHSISI [IOJINTUYECKAS HECTAOMIILHOCTD MpeIATCTBOBAJIa 9D KOHOMHUYCCKOMY Pa3sBUTUIO CTPAHBI,
CKa3bIBasICh Ha OEHBIX CIIOSIX HACEJICHUS U YCUJIMBAs OTCYTCTBHUE MPOJOBOJIHCTBEHHON
0€301acHOCTH

8. Boa mepeHOCUT MUTaTeNbHBIE BEIIECTBA U3 MTOUBHI B Te€lla pAaCTEHUI uepe3 KOPHU PACTEHUH.

9. VI coCTOUT M3 9aCcTHUIl IOYBBI, KOTOPBIE MeJIbUe U 00JIee TIIaIKHAe, YeM MECOK.

10. bakrepun pacTyT Ha HETIOABMXKHOM TBEPJI0i cpelie, 00pa3ys OMOIIICHKY

Ex. 8 Listen to the text (file 13.3) and choose the correct answers. Then read the text in the
transcript section and translate it into Russian.

1. What are microbial communities?

A. Groups of microorganisms that live together and interact with each other.
B. Groups of microorganisms that live alone.

C. Groups of microorganisms that are found only in the human gut.
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D. Groups of microorganisms that are found only in the deep sea.

2. How do scientists study microbial communities?

A. By growing the microorganisms in the lab.

B. By extracting DNA from an environmental sample.

C. By studying the functions of individual microorganisms.

D. By using metagenomics to sequence the DNA of one microorganism at a time.

3. Why are microbial communities important?

A. They help to break down organic matter and recycle nutrients.
B. They protect us from harmful pathogens.

C. They help us digest food.

D. All of the above.

4. What is one challenge of studying microbial communities?

A. Most microorganisms in these communities can be grown in the lab.

B. DNA sequencing is a quick and inexpensive process.

C. Microbial communities are not diverse.

D. It is difficult to identify and classify all the species present in a community.

5. What is the main goal of studying microbial communities?
A. To understand the diversity and functioning of life on Earth.
B. To develop new ways to harness their power.

C. To solve some of the world's most pressing problems.

D. All of the above.

6. What is the role of microbial communities in human health?
A. They protect us from harmful pathogens.

B. They help us digest food.

C. They break down organic matter and recycle nutrients.

D. They have no role in human health.

7. What has advanced DNA sequencing technology allowed scientists to do?
A. Study microbial communities in more detail.

B. Grow microorganisms in the lab.

C. Classify all the species present in a community.

D. None of the above.

Ex. 9 Discuss 4 opinions, which one do you agree with most and why

John: "I think the idea of studying microbial communities is a waste of time. | mean, why do we
need to know about tiny organisms that we can't even see? It's just pointless. I'd rather focus on
something more practical, like finding a cure for diseases."

Jenny: "I totally support the idea of studying microbial communities! They play a crucial role in our
environment and our health. For example, when | had a severe allergic reaction last year, it turned
out that an imbalance in my gut microbiota was causing it. Understanding these communities can
lead to breakthroughs in medicine and overall well-being."

Sam: "Hmm, I'm not sure what to think about microbial communities. On one hand, they can be
beneficial, like helping plants grow better, but on the other hand, they can also be harmful, causing
infections. It's a complicated subject, and I'm still hesitant to take a strong stance on it."
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Emily: "Oh my gosh, | am so fascinated by microbial communities! It's like this hidden world of
tiny creatures that have such a huge impact on everything. Just thinking about how they interact and
evolve gives me goosebumps. | find it incredibly exciting, and it makes me appreciate the
complexity and beauty of nature.

Ex. 10. Read the script of the lecture and summarize it
Ex. 11. Prepare a short talk on one of the following subjects

Personal topics:

1. My fascination with the microbial world and how it has shaped my career in microbiology.

2. Exploring the diversity of microbial communities in different environments and their impact on
ecosystems.

3. The role of beneficial microbes in promoting human health and well-being.

4. My experience conducting research on the interactions between microbes and plants in
agricultural systems.

5. How understanding microbial communities can lead to innovative solutions for environmental
sustainability.

General topics:

1. Microbial communities play a crucial role in maintaining ecosystem balance. To what extent do
you agree or disagree with this opinion?

2. The use of antibiotics has led to the emergence of antibiotic-resistant bacteria. Is this a positive or
negative development?

3. Some people argue that the manipulation of microbial communities through probiotics and
prebiotics can improve human health. Discuss both views and give your own opinion.

4. The discovery of new microbial species and their potential applications in various industries is an
exciting development. To what extent do you agree or disagree with this statement?

5. Microbes have been used in bioremediation to clean up polluted environments. Is this a
sustainable solution for addressing environmental contamination?
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UNIT 15

How wireless energy from space could power everything

Ex. 1. Discuss the questions below

1. How important do you think energy is in our daily lives?

2. Have you ever thought about the possibility of wireless energy transfer? What are your thoughts
on it?

3. Can you think of any advantages of collecting solar energy in space and sending it wirelessly to
Earth?

4. Do you think wireless energy transfer could help solve energy problems in remote areas or during
natural disasters? Why or why not?

5. If you had the opportunity to send energy wirelessly, where would you choose to send it and
why?

Ex. 2. Match the words and expressions to their definitions

Definitions:

a. A device that receives and converts signals or information from a transmitter or another source.
b. Occurring or done in an instant; happening immediately.

c. A complete electronic circuit consisting of multiple interconnected components, typically etched
onto a single chip of semiconductor material.

d. A small piece of semiconductor material containing electronic circuits, used in computers,
smartphones, and other electronic devices.

e. The central point of focus or attention; the most important or prominent aspect.

f. To send or transfer energy from one place to another.

g. When two or more things happen at the same time or in a coordinated manner.

h. The disruption or obstruction of a signal caused by unwanted signals or noise.

i. Waves that consist of oscillating electric and magnetic fields and can travel through a vacuum,
such as light or radio waves.

J. A -mechanism or device that directs or concentrates something, such as light or sound, towards a
specific point or area.

k. The process of transmitting electrical energy without the use of physical wires or cables.

I. The ability to connect devices to each other or to a network without the need for physical cables
or wires.

m. The process by which gases or particles in the Earth's atmosphere absorb and reduce the
intensity of electromagnetic radiation passing through it.

n. Radio frequency waves, which are a type of electromagnetic wave used for wireless
communication and broadcasting.

0. A flat display panel that uses light-emitting diodes (LEDs) to produce images or illumination.

p. Power generation that can be controlled and adjusted according to demand, providing flexibility
in electricity supply.

Words:

1. wireless connectivity
2. atmospheric absorption
3. transmit energy

4. focusing system

5. synchronized

6. electronic chip
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7. receiver

8. focal point

9. interference

10. led panel

11. wireless energy transfer
12. integrated circuit

13. RF waves

14. instantaneous

15. dispatchable power

16. electromagnetic waves

Ex. 3 Listen to the lecture (file 15.1) and answer the questions

Questions:

1. How has data evolved over the last couple of decades?

. Can we democratize access to energy in the same way we have with information?
. What is the basis for wireless energy transfer?

. How does interference affect the direction of energy waves?

. How can timing be used to control the direction of energy waves?

. What is the concept behind wireless energy transfer using synchronized antennas?
. How can wireless energy transfer be used to power various devices?

. How does the system track and send energy to different locations?

. What are some potential applications of wireless energy transfer?

10. What challenges have prevented the implementation of space-based solar panels for wireless
energy transfer?

O©oOo~NO Ok wWwN

Ex. 4 Discuss the questions

1. What are the main advantages of using solar power as a source of energy?

2. Can you explain how solar panels work to convert sunlight into electricity?

3. In your opinion, what are some potential challenges or limitations of widespread adoption of
solar power?

4. How does solar power contribute to reducing greenhouse gas emissions and combating climate
change?

5. Are there any innovative applications of solar power that you find particularly interesting or
promising?

6. What factors should be considered when determining the feasibility of installing solar panels in a
specific location?

7. Can you discuss any recent advancements or breakthroughs in solar power technology?

8. Do you think governments should provide more incentives for individuals and businesses to
invest in solar power? Why or why not?

9. Are there any countries or regions that have successfully implemented large-scale solar power
projects? If so, can you provide examples?

10. How do you see the future of solar power evolving in terms of efficiency, affordability, and
accessibility?

Ex. 5 Fill in the gaps in the sentences, then translate the sentences into Russian

transmit, solar, instantaneous, constellation, focal, energy (2), absorption, green, interference,
atmospheric, point, integrated, generator, panels, circuits
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1. Discharge of collected water should be designed to minimise any (1) with natural
beach processes.

2. The interstitial pressure at a point in the soil is an (2) variable that varies over time.

3. The earth revolves around the (3) (4) without changing its orientation in space.

4. Advancements in technology have provided some opportunity to use cost effective 5)
(6) to improve radiosonde performance.

5. Atmospheric waves are important because they can (7) (8) and momentum

without material transport of air parcels.

6. 9) (10) on the roofs of homes are a familiar sight in city and rural settings

7. A height of 60 feet with all this volume of water would generate enormous quantities of
(11) (12)

8. (13) will produce electrical power from mechanical rotation of turbine.

9. Sound is attenuated by (14) (15) and by interaction with absorbing surfaces.

10. It is very important to the proper functioning of GPS that the precise configuration of the

(16) be maintained.
EX. 6 Listen to the recording (file 15.2) and translate the sentences into Russian
Ex. 7 Translate the sentences into English

1. D10 OKa3pIBaeT BO3EHCTBUE HA KOHTUHEHTAJIbHBIE OEpEroBble JINHUH, TJI€ BMEIIATEIbCTBO
YeJI0BEKa BHOCUT 3HAYUTENbHBIN BKJIa/ B MPOAOKAIOLIYIOCS IPO3HIO.

2. Bo BTOpOIi KOJIOHKE TIOKa3aHbl MTHOBEHHBIE MTPOQMIIN AaBICHHSI B MOMEHTHI MAaKCHMaJIbHBIX
TOPU30HTAIIbHBIX YCUIIM.

3. B npumepe nmporuo3a, KOTOPbIH SBISETCS LIEHTPATBLHON TEMOM KHUTH, OH BbIOpas yBeJIUUEHUE
JOJITOTBI.

4. bb10 00HapYKEHO, YTO MHOTHE U3 KOMMEPYECKH JIOCTYIIHBIX UHTETPAJIBHBIX CXEM
MepelaTINKOB, UCIIOJIb3YEMBIX B MHAYCTPUHU OECIIPOBOHBIX TEIEKOMMYHUKAIIMMA, HE MOTYT
paboTaTh Npu Ype3BbIYANHO HU3KOM TeMIieparype.

5. BosHBI IEpEearOT SHEPTUIO YEPE3 CPENY.

6. Cpok ciry>kObI COTHEYHOM MaHeNd U KOHTPOJIIepa 3aps/ia OKa3bIBACT HE3HAYNTEIHHOE BIIUSHHE
Ha CTOMMOCTD 3apsJIKH.

7. CymiecTByeT MHOXKECTBO OTEHIIMATIbHBIX MCTOUHUKOB "3€JI€HON" SHEpruu, IOMUMO BETpa,
COJIHIIA U AJIEPHON SHEPTETUKH.

8. IlepBoHavanbHbIE UCIIBITAHUS TOJATBEPANUIIN, YTO T€HEPATOP CIIOCOOEH T€HEPUPOBATH BOJIHBI
KOHTPOJUPYEMBIM 00pa3oM.

9. I[TockoBKY OKPY>KAIOIIMKI BO3AYX IIUPKYIUPYET IO BCEMY ATOMY 00beMy, 3D (HEKTHI
aTMOC(EepHOT0 MOTJIOMEHHS MEXTy JaMITOi U 00JIaCThI0 OOHAPYKEHUS CBOJIATCS Ha HET.

10. JlaHHBIH 110AX0/1 MOKET ObITh YCIEIIHO alalTUPOBAH JJI APYTUX MUCCUN IPYNIHPOBKU
cnytHukoB LEO, npu cunepreTnueckoM UCMoNb30BaHUM JaHHBIX.

Ex. 8 Listen to the text (file 15.3) and choose the correct answers. Then read the text in the
transcript section and translate it into Russian.

1. What are the two main types of solar energy systems mentioned in the text?
A. Solar thermal and wind

B. Photovoltaic and hydropower

C. Solar thermal and photovoltaic

D. Wind and hydropower

2. What is one advantage of solar energy mentioned in the text?
A. It produces greenhouse gas emissions.
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B. It requires frequent maintenance.
C. It is an expensive solution.
D. It is a clean source of energy.

3. Where can solar energy systems be installed?

A. Only on rooftops

B. Only in open fields

C. Only in remote locations

D. On rooftops, in open fields, or integrated into buildings

4. How long can solar panels last with minimal maintenance?
A. Less than 10 years

B. Around 15 years

C. Around 25 years or more

D. More than 30 years

5. What is one challenge associated with solar energy mentioned in the text?
A. The high cost of installation

B. The constant source of power it provides

C. The need for frequent maintenance

D. The intermittent nature of sunlight

6. How can the challenge of intermittent sunlight be overcome?
A. By using energy storage technologies

B. By integrating solar energy with fossil fuels

C. By relying on wind energy instead

D. By increasing the number of solar panels

7. What is the potential role of solar energy mentioned in the conclusion?
A. Meeting a small portion of our energy needs

B. Reducing greenhouse gas emissions

C. Causing climate change

D. Ensuring an unsustainable future

Ex. 9 Discuss 4 opinions, which one do you agree with most and why

Adam: "I'm totally against solar energy, man. It's just a waste of time and money. My cousin
installed solar panels on his roof, and they hardly generated any power. He ended up spending way
more than he saved, and it was a nightmare to get them repaired when something went wrong."

Sarah: "Solar energy is the future, hands down. | mean, think about it, it's clean, sustainable, and
doesn't harm the environment. My neighbor switched to solar energy, and now she barely pays
anything in electricity bills. Plus, she feels good about reducing her carbon footprint.”

Chris: "Ugh, I don't know what to think about solar energy, dude. On one hand, it's great for the
environment, but on the other hand, it takes a lot of space to install those panels. I've seen some
solar farms popping up near my hometown, and they're huge! I can't decide if it's worth sacrificing
the landscape for renewable energy."

Emily: "OMG, I'm super passionate about solar energy! It's like a ray of hope in this dark world,
you know? We need to shift towards cleaner sources like the sun, ASAP. My uncle installed solar
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panels on his house, and he can power his entire home without relying on fossil fuels. It's amazing
how solar energy can transform lives!"

Ex. 10. Read the script of the lecture and summarize it
Ex. 11. Prepare a short talk on one of the following subjects

Personal topics:

1. My experience installing solar panels on my home and the impact it has had on my energy
consumption.

2. How | became passionate about solar power and started advocating for its use in my community.
3. The benefits of using solar power for heating and cooling my home.

4. My journey of starting a solar power business and helping others transition to clean energy.

5. The role of solar power in reducing my carbon footprint and contributing to a sustainable future.

General topics:

1. Solar power is the future of renewable energy. To what extent do you agree or disagree with this
opinion?

2. Some people argue that investing in solar power is too expensive and not worth the cost. Is this a
positive or negative development?

3. Solar power has the potential to revolutionize the way we generate electricity. Discuss the
advantages and disadvantages of relying on solar energy.

4. The use of solar power has been steadily increasing, but there are still challenges to its
widespread adoption. To what extent do you believe solar power can overcome these challenges?
5. Solar power has the ability to provide clean and sustainable energy for all. Discuss the social and
environmental benefits of transitioning to solar power.
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UNIT 16

What to do when there’s a polar bear in your backyard

Ex. 1. Discuss the questions below

1. Have you ever seen a polar bear in real life? How did it make you feel?

2. How do you think climate change is affecting polar bears?

3. What are some challenges that people living in the Arctic face when coexisting with polar bears?
4. What are some ways that humans can help reduce negative encounters with polar bears?
5. How important do you think education is in promoting coexistence with wildlife?

Ex. 2. Match the words and expressions to their definitions

Definitions:

a. the measurement of how hot or cold the air is in a specific area

b. energy generated from renewable sources that do not produce harmful pollutants

c. large or giant animals that existed in prehistoric times or still exist today

d. the act of moving or transferring something or someone to a different place

e. the act of protecting and preserving something, such as natural resources or energy

f. a policy or practice that sets limits or restrictions on the amount or number of something
g. to confront or deal with a problem or challenge directly

h. an unpleasant or unfavorable meeting or interaction with someone or something

i. the customs, traditions, and way of life of native or original inhabitants of a region

J. the process of solid ice turning into liquid water due to an increase in temperature

k. an animal that primarily eats meat

. to stop or catch something or someone before they reach their intended destination

m. to exist or live together peacefully despite differences or conflicts

n. the control, handling, and disposal of waste materials in an environmentally responsible manner
0. the destruction or disappearance of a natural environment where plants and animals live

Words:

. tackle

. melting ice

. quota system

. atmospheric temperature
. conserving

. indigenous culture

. Clean energy

. intercept

. habitat loss

10. megafauna

11. coexist

12. carnivore

13. negative encounter
14. relocation

15. waste management

O©CoO~NOOUTEWDN P

Ex. 3 Listen to the lecture (file 16.1) and answer the questions

1. How are polar bears impacted by climate change?
2. What are some of the challenges of coexisting with polar bears?
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3. Why do polar bears need sea ice?

4. What happens to polar bears when they lose their ice?

5. How do polar bears find food when they can't hunt seals?

6. Why is human food considered "junk food" for polar bears?

7. What are the safety concerns for humans living in polar bear habitats?

8. How does waste management play a role in polar bear coexistence?

9. What are some innovative technologies being developed to aid in polar bear coexistence?
10. What is the most important tool for coexisting with polar bears?

Ex. 4 Discuss the questions

1. What is global warming and how does it relate to the Arctic region?

2. How has global warming affected the Arctic ecosystem and its wildlife?

3. Can you explain the concept of melting ice caps in relation to global warming and the Arctic?

4. What are some specific consequences of global warming on indigenous communities living in the
Arctic?

5. Are there any efforts being made to mitigate the effects of global warming in the Arctic? If so,
what are they?

6. How do scientists study the impact of global warming on the Arctic?

7. What role does the Arctic play in regulating global climate patterns?

8. Can you discuss the potential economic implications of a melting Arctic due to global warming?
9. In your opinion, what can individuals do to contribute towards reducing global warming and
protecting the Arctic?

10. How important is international cooperation in addressing the issue of global warming in the
Arctic?

Ex. 5 Fill in the gaps in the sentences, then translate the sentences into Russian

intercepted, coexist, waste, energy, habitat, atmospheric, megafauna, harvested, innovative, clean,
relocation

1. Two or more species that live in the same habitat and use the same resources can 1)
without competing.

2. There may also be a considerable lag before (2) loss leads to species loss from the
landscape.

3. For decades , 3) (4) technologies were too expensive to compete with fossil
fuels.

4. The world once had many more large animals ( (5)).

5. One way of reducing these costs is to increase the feedstock yields per acre that are (6)
6. Proper (7) management is possible in this system which results an extra source of
income along with clean environment.

7. It places emphasis on sustainable and (8) technology in improving the local
environment and integrates adaptation into national development planning.

8. Reserves and (9) help restore populations that contain several breeding pairs.

9. Some of the (10) moisture may be evaporated directly back into the atmosphere from
the plant surface.

10.  The lower (11) temperature could be simulated well by the model but with higher

temperatures than observed.

Ex. 6 Listen to the recording (file 16.2) and translate the sentences into Russian
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Ex. 7 Translate the sentences into English

1. XWIIHUKY MOTYT ONPEAETATh KOJIMYECTBO BHJIOB JOOBIYH, KOTOPbIE MOTYT COCYIIIECTBOBATH B
cpene oouTaHwus.

2. [Toreps AeBSIHOCTA MPOIICHTOB CpeJibl OOUTaHHS MPUBOAUT K BBIMUPAHUIO puMepHO 50
IIPOLIEHTOB BUJIOB, OOUTAIOIIUX B 3TUX MECTAX.

3. IIpumepamu 3KOJOTMYECKU YNCTOW SHEPTUU SIBIISIFOTCS] COJIHEUHAs SHEPIUsl, SHEPTUS BETPa U
THJIPOAJIEKTPOCTAHLUS.

4. Tpoimueckast MeraayHa (Harpumep, KUThI , KPOKOJIMIIBI , YePETIaxy U aKyibl) CEPbEe3HO
HCTOIIIEHA BO BCEM MUDE.

5. bonp1iast 4acTh peIOBI, KOTOPYIO YIOTPEOJISIOT B MHIILY JIFOJIU, T0OBIBAE€TCS B BOJAX
KOHTHHEHTAJIbHBIX LIETIb(OB.

6. B 1980-x u 1990-x ronax ¢enepaibHbIec HOPMATUBHBIE AKThI U TIOCTAHOBIICHUS IIITATOB
[IOCTaBWJINM OOpaleHUE C IPOMBIIUIEHHBIMU OTXO0JIaMH 101 CTPOTUI KOHTPOJIb.

7. beina co3gana 0aza JaHHBIX JUIS 3aMMCH UH(OPMAIIMH, OTHOCAIICHCS K MHHOBAIMOHHBIM
TEXHOJIOTUSM, ITPOLElypaM UIIM METOIaM, OJyYEHHBIM B X0OJI€ HCCIIE0BATENILCKOTO MpoLecca.
8. Tun okaMeHeNnoCTH OYeHb Ba)KEH, [IOTOMY YTO HE BCE OKAMEHEJIOCTH JIal0T TOUYHYIO
uHpopMaluo 00 ypoBHE MOPS B IIPOILLIOM.

9. PacTeHus Taxke BIUAIOT HAa aTMOCc(epy, 3aTEHSS 3eMJII0 TI0JI HUMH U MIPETSITCTBYS BbINAICHUIO
OCaJIKOB.

10. Ilo mporuosam, riobaiabHas TeMIIepaTypa oBEPXHOCTH MOPs OyJIET MOBBIILIATHCS MEIJICHHEE,
4yeM TemIieparypa aTMocQepsl.

Ex. 8 Listen to the text (file 16.3) and choose the correct answers. Then read the text in the
transcript section and translate it into Russian.

1. What is one of the most visible impacts of global warming on the Arctic?
A. Increased competition among Arctic nations

B. Thawing permafrost

C. Decline in sea ice extent

D. Melting of Arctic ice threatens iconic species

2. How does the loss of sea ice contribute to global warming?
A. It reflects sunlight back into space, cooling the planet.

B. It absorbs more of the sun's energy, warming the atmosphere.
C. It releases large amounts of carbon dioxide and methane.

D. It poses risks to infrastructure built on frozen ground.

3. Which statement about the Arctic's changing environment is NOT true?

A. The melting of Arctic ice threatens the survival of polar bears and walruses.
B. Thawing permafrost releases potent greenhouse gases.

C. The Arctic's frozen landscapes are not affected by climate change.

D. Infrastructure built on frozen ground is at risk due to thawing permafrost.

4. What opportunities are revealed as the Arctic melts?

A. Increased competition among Arctic nations

B. Disruption of ecosystems and displacement of communities
C. Opening up of new shipping routes and access to resources
D. Investment in Arctic infrastructure and military capabilities
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5. Which country has been investing heavily in its Arctic infrastructure and military capabilities?
A. Russia

B. United States

C. China

D. Canada

6. What determines the future of the Arctic and its role in the global climate system?
A. Increased competition among Arctic nations

B. Disruption of ecosystems and displacement of communities

C. Opening up of new shipping routes and access to resources

D. Management of competing interests

7. How does the opening up of new shipping routes benefit international trade?
A. It reduces travel times between Europe, Asia, and North America.

B. It stimulates economic growth and trade.

C. It disrupts ecosystems and displaces communities.

D. It threatens the survival of iconic species.

Ex. 9 Discuss 4 opinions, which one do you agree with most and why

Sam: "I think global warming is a serious problem that needs immediate attention. Last year, |
witnessed the polar ice caps melting during my trip to Iceland. It was really heartbreaking to see
such a beautiful place being destroyed by rising temperatures.”

Emma: "Honestly, I'm still on the fence about global warming. On one hand, I've seen the effects
like extreme weather conditions and shorter winters. But on the other hand, I've also read articles
arguing that climate change has always been a natural occurrence. So, | have mixed feelings."

Alex: "I'm totally against the idea that humans are causing global warming. Sure, the planet is
getting warmer, but it's a natural cycle. Look at history — there were periods much hotter than now,
and no cars or factories causing it. People are exaggerating the problem!"

Sophie: "Global warming terrifies me! I've seen videos of entire coastal towns being swallowed by
the sea due to rising water levels. The thought of losing our homes and destroying the ecosystems
that sustain life on this planet is just too much to bear. We need to act now before it's too late!

Ex. 10. Read the script of the lecture and summarize it
Ex. 11. Prepare a short talk on one of the following subjects

Personal topics:

1. How my personal actions have contributed to combating global warming.

2. The impact of global warming on my local community and what we can do to mitigate it.

3. My experience volunteering for an organization focused on addressing the effects of global
warming.

4. The role of renewable energy in reducing global warming and how it has influenced my
perspective on sustainability.

5. The importance of individual responsibility in addressing global warming and steps | have taken
to reduce my carbon footprint.
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General topics:

1. Global warming is a result of human activities. To what extent do you agree or disagree with this
opinion?

2. Some people argue that global warming is a natural phenomenon and not caused by human
actions. Discuss both views and give your own opinion.

3. The effects of global warming are irreversible. Is this a positive or negative development?

4. The government should implement stricter regulations to combat global warming. To what extent
do you agree or disagree with this opinion?

5. Global warming is a global problem that requires international cooperation. Discuss the
challenges and benefits of global collaboration in addressing this issue.
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App. 1
GLOSSARY
UNIT TERM DEFINITION TRANSLATION
take in or soak up
(energy or a liquid or
other substance) by
chemical or physical
13 absorb action HOTJIONIATh
able to adjust to new JIETKO
14 adaptable conditions IIPHUCIIOCOOISFOIIAICS
existing, happening, or
11 aerial operating in the air BO3IYIIHBIH
an opening that allows
air to pass out of or into BO3IyXOIOIBO/ISIICE
11 air vent a confined space OTBEPCTHE
occurs when bacteria
antibiotic change in response to the YCTOWYHUBOCTH K
14 resistance use of these medicines AHTUOMOTUKAM
a body of permeable
rock which can contain
11 aquifer or transmit groundwater | BOJOHOCHBII TOPH3OHT
the process by which the
Earth's atmosphere
absorbs certain
wavelengths of
atmospheric electromagnetic aTMoc(epHoe
15 absorption radiation MOTJIONICHUE
a measure of temperature
atmospheric at different levels of the
16 temperature Earth's atmosphere TeMIlepaTypa Bo3ayxa
following a course that is
likely to achieve what is
13 back on track required B HY)KHOE PYCJIO
a multi-layered sheet of
microorganisms, mainly
bacteria and archaea, or
14 bacterial mat bacteria alone OakTepuabHbBII MaT
below- total fertility levels POKIaeMOCTh HIKE
replacement below 2.1 children per | ypoBHs BocIipor3BO/ICTBa
9 fertility woman HACEJICHUS
/)
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11

biodiversity

the variety of plant and
animal life in the world
or in a particular habitat,
a high level of which is
usually considered to be
important and desirable

Ouonormueckoe
pazHooOpaszue

14

biofilm

a thin but robust layer of
mucilage adhering to a
solid surface and
containing a community
of bacteria and other
microorganisms

OHOIUIEHKA

12

biological
activity

the ability of a particular
molecular entity to bring
about a specific
biological change on the
target whose biological
effect is to be effected

ononornyeckas
AKTUBHOCTbH

12

boost

help or encourage
(something) to increase
or improve

CTUMYJIUPOBATD,
ITIOBBICUTH

12

break down

convert a substance into
simpler compounds by
chemical action

pacHieTusITh (Kakoe-11uoo
BEIIECTBO)

14

breathable
oxygen

one that is suitable for
humans to breathe

MPUTOIHBIN JIJIS IbIXaHUS
KHCJIOPO/T

12

budding

(of a plant) having or
developing buds

pacnycKarIuncs

12

carbon dioxide

a colourless, odourless
gas produced by burning
carbon and organic
compounds and by
respiration. It is naturally
present in air (about 0.03
per cent) and is absorbed
by plants in
photosynthesis

yraekucnbii rasz (CO2)

10

carbon emissions

he release of carbon
compounds such as
carbon dioxide (CO2)
and methane (CH4) into
the atmosphere

YTJIEPOJIHBIE BEIOPOCHI

wan
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11

carbon impact

amount of carbon
dioxide emissions
associated with all the
activities of a person or
other entity

YTJIEPOJIHOE BO3ICHCTBHE

13

carbon pollution

Carbon dioxide
emissions or CO2
emissions are emissions
stemming from the
burning of fossil fuels
and the manufacture of
cement

YTIIKPOJHOE 3arpsi3HEHHE

13

carbon storage

the process of trapping
carbon dioxide produced
by burning fossil fuels or
other chemical or
biological processes and
storing it in such a way
that it is unable to affect
the atmosphere, with the
aim of mitigating the
effects of global
warming.

XpaHeHue yriepoja

12

carbon-
sequestering

a natural or artificial
process by which carbon
dioxide is removed from
the atmosphere and held

in solid or liquid form

MOTJIOUIEHHUE YTIepoaa

caregiver

family member or paid
helper who regularly
looks after a child or a
sick, elderly, or disabled
person

JIMI0, OCYIICCTBIIAIOIICE
yXo[4 WA JICUCHUC

16

carnivore

an animal that feeds on
other animals

XHUIITHUK

14

chemical cycle

Chemical cycling
describes systems of
repeated circulation of
chemicals between other
compounds, states and
materials

XUMHAYECKUN ITUKIT

clean energy

energy that comes from
renewable, zero emission
sources that do not
pollute the atmosphere
when used

YUCTasA SHCPTHUA

http://izd-mn.com/

48



Eco-English with TED

Part II M.A. PyaHeBa
avoiding and reducing
emissions of heat-
trapping greenhouse
gases into the
atmosphere to prevent
the planet from warming
climate to more extreme CMSTYEHHE TTOCIIEACTBUN
12 mitigation temperatures M3MEHEeHHS KIMMaTa
the ability of a crop (or
variety) to respond KYJIBTYPBHI,
climate-adapted | positively to changes in HPUCIIOCOOICHHBIE K
12 crops agricultural conditions MECTHOMY KJIMMATYy
exist at the same time or
16 coexist in the same place COCYIIECTBOBATh
Examples of complex
chemical compounds
are: Proteins. Nucleic
Acids (DNA, RNA)
complex Polysaccharides (Starch, CIIO’KHBIE XUMUYECKHE
14 chemicals Cellulose) BEIIIECTBA
an area of land that is
protected and that cannot
be built on or used for
13 conserved area certain purposes 3armoBeIHas 30Ha
protect (something,
especially something of
environmental or cultural
importance) from harm
16 conserving or destruction COXpaHEHHE
a group of associated or TpYNIHPOBKA
15 constellation similar people or things (CITyTHHMKOB)
a ridge of rock in the sea
formed by the growth
13 coral reef and deposit of coral KOPAJUTOBBIN pU}
a soft white fibrous
substance which
surrounds the seeds of
the cotton plant and is
made into textile fibre XJIOMYaTOOyMasKHasT
10 cotton and thread for sewing TKaHb WU MPsHKa
a living creature; an
12 critter animal CYIIECTBO
the most advanced that
cutting-edge there are in a particular
14 technique field nepeioBasi TEXHUKA
/)
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14

cyanobacteria

a division of
microorganisms that are
related to the bacteria but
are capable of
photosynthesis. They are
prokaryotic and
represent the earliest
known form of life on
the earth

1IMaHOOaKTepHs

14

dead plant
material

Plant litter (also leaf
litter, tree litter, soil
litter, litterfall or duff) is
dead plant material (such
as leaves, bark, needles,
twigs, and cladodes) that
have fallen to the ground

MEPTBBIN PaCTUTEIbHBIN
MaTepual

12

decompose

make or become rotten;
decay or cause to decay

pasnaraTh(cs)

12

decompression

reduction in air pressure

cOpocC AaBICHUS;
CHIDKCHUE JTABJICHUS

demographic
dividend

economic growth
brought on by a change
in the structure of a
country's population

nemorpaduueckuit
JMBHJIEH]

demography

the composition of a
particular human
population

neMorpadust

depopulation

substantial reduction in
the population of an area

JACTIOMYIAINA

10

devastating

highly destructive or
damaging.

ONyCTOLIMTENbHBIN;
pa3pyLIUTEIbHBIN

15

dish antenna

dish-shaped, usually
concave parabolic,
reflector, used to
transmit or receive radio
and TV signals

CIIYTHUKOBAJd aHTCHHA

15

dispatchable
power

Dispatchable fuel
resources include
nuclear, coal, and natural
gas

TpeOyemasi MOIITHOCTh

10

disposability

the fact that something is
intended to be thrown
away after use or after a
short time.

YTUJI3alus
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13

domesticated
livestock

the domesticated animals
raised in an agricultural
setting in order to
provide labour and
produce diversified
products for
consumption

JOMAaIIIHUH CKOT

14

drought

a prolonged period of
abnormally low rainfall,
leading to a shortage of

water

3acyxa

15

electromagnetic
waves

waves that are created as
a result of vibrations

between an electric field
and a magnetic field

QJICKTPOMAaruauTHLIC
BOJIHBI

15

electronic chip

a chip is comprised of
semiconductor material
cut from a larger wafer
of material that is only a
few millimeters on one
side

AJIEKTPOHHBIN YUII; YHII C
3JIEKTPOHHOU
MHUKPOCXEMOMN

11

ember

a small piece of burning
or glowing coal or wood
in a dying fire

MMOCJICAHHUEC TICIOIINEC
KpaCHBIC YI'OJIbKU

10

embody

include or contain
(something) as a
constituent part

BOIIOMIATh; IPECTBOPATH
B )KU3Hb

11

entrepreneurship

the activity of setting up

a business or businesses,

taking on financial risks
in the hope of profit

IPEANPUHUMATEIBCTBO

14

environmental
cause

the sum total of all the
conditions and elements
that make up the
surroundings and
influence the
development of an
individual

OKOJIOTMYCCKas NpUYrnHa

14

existential threat

a threat to something's
very existence

9K3UCTEHIINAIbHAs
yrposa
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11

exterior
boundary

he perimeter of any lot
or parcel of land or
assembly of lots or par-
cels to be developed in
an integrated,
comprehen- sive manner

BHCHIHAA I'PaHUIIA

15

far-fetched

unlikely and
unconvincing;
implausible

HaJlyMaHHBII

10

fast fashion

inexpensive clothing
produced rapidly by
mass-market retailers in
response to the latest
trends

ObICTpas MoJia

12

fertility

the quality of being
fertile; productiveness

IJI0I0POJINE

11

fire management

the process of planning,
preventing and fighting
fires to protect people,
property and the forest
resource

MpoQUIaKTHKA JIECHBIX
oXkKapoB U OopbOa ¢
HUMU

11

fire-adapted

communities take
mitigation actions so
they can live with
wildfire without harm
and without extensive
wildfire suppression
efforts

OTHECTOMKHUI

11

firefighting

the action or process of
extinguishing fires, as a
person's job

TYHICHUC TTI0XKapa

11

fire-resistant
material

one which is designed to
resist burning and
withstand heat

OTHEYNOPHBIN MaTepHall

15

flexible
electronics

a class of electronic
devices built on
conformable or

stretchable substrates,
usually plastic, but also
metal foil, paper and flex
glass

ruoKas 9JICKTPOHUKA

16

floating away

be carried away (on
water or on the air.)

YIUIBIBATDH
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the point at which rays
or waves meet after
reflection or refraction,
or the point from which
diverging rays or waves
15 focal point appear to proceed (dokapHas TOUKa
etting a lens appropriate
to the distance of the
subject so as to have a
15 focusing system sharp picture crcrtemMa (OKYCHPOBKH
the condition of not
having access to
sufficient food, or food OTCYTCTBHE
of an adequate quality, to POJI0OBOJILCTBEHHOM
14 food insecurity meet one's basic needs 0e301acHOCTH
Forest conservation is
the practice of planning
and maintaining forested
areas for the benefit and OXpaHa Jieca,
forest sustainability of future pannroHaIbLHOE
11 conservation generations JICCOTIOIH30BAHNE
Anything that's not
memorable, especially
because it's just not very HEHY)XHBIE,
10 forgettable item interesting 3a0BIBAFOIIIECS
burning of fossil fuels
like gas, coal and oil,
fossil carbon deforestation and HCKOITa€MbI€ UCTOUHHKHU
14 source volcanic eruptions yriepoja
any of a group of spore-
producing organisms
feeding on organic
matter, including
moulds, yeast,
mushrooms, and
12,14 fungi toadstools rpHOBI
a person whose
occupation is making pabOTHHUK IIBEHHOM
10 garment worker and altering garments MIPOMBIIIIJICHHOCTH
a dynamo or similar
machine for converting
mechanical energy into
15 generator electricity TeHepaTop
/)
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14

genome

the haploid set of
chromosomes in a
gamete or
microorganism, or in
each cell of a
multicellular organism

I'CHOM

10

global North

the nations of the world
which are characterized
by a high level of
economic and industrial
development, and are
typically located to the
north of less
industrialized nations

I'nmo6anbubiii CeBep
(pa3BUTHIE CTPaHBI)

13

grassland

a large open area of

country covered with

grass, especially one
used for grazing

JIyT, IacTOMILe

15

green energy

any energy type that is

generated from natural
resources, such as

sunlight, wind or water

3CJICHAA DHCPreTUKa

14

greenhouse gases

a gas that contributes to
the greenhouse effect by
absorbing infrared
radiation. Carbon
dioxide and
chlorofluorocarbons are
examples of greenhouse
gases.

ITApHHUKOBBIC I'a3bl

11

ground-based

located on the ground as
opposed to in an aircraft
or in space

Ha3eMHBIN

growth rate

the percent change of a
variable over time

TEMITbl PA3BUTHS; TEMITBI
pocTa

16

habitat loss

the process by which a

natural habitat becomes

incapable of supporting
its native species

TIOTEPS CPeIbl OOUTAHUS

hand sanitizer

a liquid or gel, typically
one containing alcohol,
that is used to clean the
hands and kill bacteria,
viruses, and other
disease-causing agents
on the skin

Ne3nHPUIIPYIOIIee
CPEACTBO ISl PYK

harvest

the process or period of
gathering in crops

yOopka ypoxast
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the lowest amount or
level that something has JOCTUYH PEKOPIHO
9 hit record lows ever reached HHU3KOTI'0 YPOBHS
the basic building blocks
14 human cells of all living things KJICTKH YEJIOBEKA
the whole number of
inhabitants occupying an
human area (such as a country
9 population or the world) HapOJIOHACEIICHUE
a problem or difficulty
16 hurdle that must be overcome HPEISITCTBHE
when the sea ice area
drops below 1 million MEePHOJI, KOT/1a MOpe
16 ice-free season sg. km CcBOOOJIHO OTO JIbAA
two or more objects or
locations that are in close
immediate physical proximity to HEMOCPEICTBEHHAS
11 proximity each other OJIU30CTh
the organs and processes
of the body that provide
resistance to infection
12 immune system and toxins UMYyHHAsI CHCTEMA
native societies of
various regions in the
Indigenous world that existed before KYJbTYpa KOPEHHBIX
16 culture colonization occurred Hapoa0B
Indigenous peoples are
the earliest known
Indigenous inhabitants of an area
13 people and their descendants KOpPEHHBIE HAPOIbI
the development of
industries in a country or
13 industrialization | region on a wide scale WHTyCTpHATTH3aIIHs
a new or improved
product or process
whose technological
characteristics are
innovative significantly different MpOTrpeccuBHAs
16 technology from before TEXHOJIOTHUS
occurring or done
15 instantaneous instantly MT'HOBEHHBIH
/)
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15

integrated circuit

an electronic circuit
formed on a small piece
of semiconducting
material, which performs
the same function as a
larger circuit made from
discrete components

UHTErpaibHas
MHUKpOCXeMa

15

integrated
electronics

a set of electronic
circuits on one small flat
piece of semiconductor
material, usually silicon

BCTPOCHHAA 3JICKTPOHUKA

16

intercept

obstruct (someone or
something) so as to
prevent them from
continuing to a
destination

ICPCXBATHIBATH

15

interference

the combination of two
or more electromagnetic
waveforms to form a
resultant wave in which
the displacement is
either reinforced or
cancelled

IIOMECXHU

11

interior area

the region that is inside
of something

BHYTPCHHSIA 30HA

labor cost

all the expenses incurred
by employers in
employing workers

U3JIEP’KKH Ha OTLIATy
paboueit CuITb

15

LED panel

flat panel display that
uses an array of light-
emitting diodes as pixels
for a video display

CBCTOJMOAHAA IaHCIb

10

legislation

the process of making or
enacting laws

3aKOHOJAaTCJIILCTBO

13

local community

a group of interacting
people living in a
common location

MCECTHOC COO6H.ICCTBO

10

longevity

long existence or service

JOJTrOBCYHOCTD

low fertility

when a population has a
low level of offspring, or
when a small number of
babies are being born
when compared to the
population

HU3Kas POXKIACMOCTb

I
>
s
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11

low-intensity

any form of physical
activity or exercise
performed at a steady
state requiring roughly
50% of your maximum
heart rate with no rest
periods in between

MaJOUHTCHCHUBHBIN

15

magnifying glass

a lens that produces an
enlarged image, typically
set in a frame with a
handle and used to
examine small or finely
detailed things such as
fingerprints and fine
print

YBCJIUYIUTCIIBHOC CTCKIIO

13

marine
environment

those in the World's Seas
and Oceans below mean
high tide mark

MOPCKasi OKpYKaroIas
cpena

13

marine life

made up of the plants,
animals and other
organisms that live in the
salty water of the seas
and oceans of Earth

¢dayna u ¢dopa okeana

13

marine reserve

marine protected area in
which removing or
destroying natural or
cultural resources

MOPCKOH 3aIIOBEIHHUK

10

massive

large and heavy or solid

MaCCHUBHBIN; TSKEITBII

15

mechanical
movement

the change in position of
a body relative to other
bodies

MEXaHNYCCKOEC IBUKCHUC

13

Mediterranean

of or characteristic of the
Mediterranean Sea, the
countries bordering it, or
their inhabitants

CPEIU3EMHOMOPCKUI

16

megafauna

the large mammals of a
particular region, habitat,
or geological period

MeradayHa

11

megafire

wildfire that burns more
than 40,500 hectares
(100,000 acres) of land

CUJIbHBIN JIECHOU MOXKap
Ha TuIoImaau 6onee
100000 akpoB

16

melting ice

When heat (a form of
energy) is added, the ice
melts into liquid water

TassHUE JIbJIOB
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14

microbial
decomposition

the process or act of
breaking down an
organic material or
substance into smaller
constituent parts,
especially by the action
of decomposers

MUKpPOOHOE pa3IoKeHUE

14

microbial disease

when the infection
causes damage to the
individual's vital
functions or systems

MHUKPOOHOE 3a00JIeBaHKE

14

microbial
diversity

the range of different
kinds of unicellular
organisms, bacteria,
archaea, protists, and
fungi

MHKpPOOHOE
pazHoobOpaszue

12

microbial life

very small living things,
especially ones that
cause disease

MI/IKpO6Ha$I KHN3Hb

14

microbiome

the microorganisms in a

particular environment

(including the body or a
part of the body)

MHKPOOHOM

military
spending

the amount of financial
resources dedicated by a
nation to raising and
maintaining an armed
forces

3aTpaThl Ha 000POHY

13

mitigate climate
change

reducing the flow of
heat-trapping greenhouse
gases into the
atmosphere

CMSTYEHHUE TTOCIICACTBUI
W3MEHEHMS KJIMMaTa

12

multitude

a large number of people
or things

MHOXXCCTBO

mutual benefit

a contract or agreement
in which both parties
gain some type of
advantage or value

B3anMMHas BBIT'OJA

13

national park

an area of countryside,
or occasionally sea or
fresh water, protected by
the state for the
enjoyment of the general
public or the
preservation of wildlife

roCyJapCTBEHHBIN
3alI0BETHUK
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An open system whose
elements, boundary, and
relationships exist €CTeCTBEHHAs
independently of human | skocucrema; npupoaHas
11 natural system control HKOCHCTEMA
experience that is
negative negative is unpleasant,
16 encounter depressing, or harmful HETaTUBHBIN OIIBIT
a highly protected type
of MPA where removing
or destroying natural or
cultural resources is 3aKPBITHIC OXPaHsICMBbIC
13 no-take area prohibited paifoHbI
a substance that provides
nourishment essential for
the maintenance of life
14 nutrient and for growth MUTATEIILHOE BEIIECTBO
Percentage with income
lower than 50% of
median equivalised
household disposable
income. Older people OeIHOCTh cpeau
9 old-age poverty (aged over 65) MOYKHUITBIX JIFOJICH
to flow slowly out of
something through a
small opening, or to
slowly produce a thick
14 00ze out sticky liquid POCaYnBaThCsl HAPYIKY
matter that has come
from a recently living
12 organic matter organism OpPraHU4eCcKOe BEIIECTBO
the action or fact of
consuming something to U30BITOYHOE
10 | overconsumption excess noTpebeHne
covered with plants that
have been allowed to pactymuii 6e3 yxoza (o
11 overgrown grow wild pacTeHHSIX)
an excessive amount of neperpyska (3arpyska
9 overload something CBEPX HOPMBI)
something that is popular
for a short time but
10 passing trend quickly goes out of style | mMumosneTHas TeHIEHIHS.
(of a bacterium, virus, or
other microorganism)
14 pathogenic causing disease 00JIe3HETBOPHBII
/)
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pay-as-you-go

a system of meeting

costs as they arise or

paying for a service
before it is used

orara o GaxTy
OKa3aHus yciayru /
MOJTyYEeHHUs IPOIYKTA

12

photosynthesis

the process by which
green plants and some
other organisms use
sunlight to synthesize
nutrients from carbon
dioxide and water.
Photosynthesis in plants
generally involves the
green pigment
chlorophyll and
generates oxygen as a
by-product

¢doTocuHTE3

15

photovoltaics

the branch of technology
concerned with the
production of electric
current at the junction of
two substances

(dboTorabBaHUKa

14

planetary health

the health of human
civilization and the
natural systems on which
it depends

IUIAHETapHOE 3/I0POBbE

population aging

an increasing median age
in a population because
of declining fertility
rates and rising life
expectancy

CTApCHUC HACCJIICHU

population
growth

the increase in the
number of people in a
population or dispersed

group

MMPUPOCT HACCIICHUSA

population size

the total number of
organismns in a given
area

YHCICHHOCTH HACCJIICHUA

populous

having a large
population; densely
populated

Tr'yCTOHACEJIEHHbBIN

15

power
transmission

the movement of energy
from its place of
generation to a location
where it is applied to
perform useful work

nepcaada SHCPIrun
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preordained

(of an outcome or course
of action) decided or
determined beforehand;
predestined

peIoNpeACIICHHBIN

13

pristine

in its original condition;
unspoilt

HETPOHYTHI

10

quick fix

an easy remedy or
solution, especially a
temporary one which
fails to address
underlying problems

pelieHue npoodieMbl Ha
CKOPYIO PYKy

16

quota system

a system that limits the
number of immigrants
who may officially enter
a country each year, or
that states how many
should be allowed to
enter

CUCTCMAd KBOTHPOBAHUS

12

rebuilding soil

the process of
rehabilitating and
improving soil structure,
fertility, productivity,
organic content, and
overall quality

IOBBIIICHUEC
OpPraHu4YCCKOIro BCUICCTBa
B ITIOYBEC

15

receiver

the part of a telephone
apparatus contained in
the earpiece, in which
electrical signals are
converted into sounds

MpUEMHHUK (CUTHAIIA)

recruiting pool

the total number of
applicants you receive
for each job post

BepOoBOYHas 6aza (Kpyr
JIUIL JUTsI To100pa
KaH/IUJaTOB Ha BEpOOBKY

11

rejuvenate

restore (a river or
stream) to a condition

characteristic of a

younger landscape

BOCCTAaHaBJINBATDH

16

relocation

the action of moving to a
new place and
establishing one's home
or business there

CMC€Ha MECTa
PACIIOJIOKCHU A

remote
community

geographical area where
a community is located
over 350 km from the
nearest service centre
having year-round road
access

yAaNEHHBINA HACEIEHHBIN
MYHKT
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resilient

capable of withstanding
shock without permanent
deformation or rupture

CTOMKHH, YCTOWYUBBIN

11

resilient
landscape

successfully coping with
and managing the
impacts of climate
change while preventing
those impacts from
growing worse

YCTOWYMBBIN JaHAIIA(T

10

revolutionizing

change (something)
radically or
fundamentally.

MMPOU3BCCTHU PCBOJIIOIHUIO

10

rewear

to wear again

OACKAa U3 BTOPCHIPhA

13

rewild

restore (an area of land)
to its natural
uncultivated state (used
especially with reference
to the reintroduction of
species of wild animal
that have been driven out
or exterminated)

BOCCTaHOBHUTD

15

RF waves

the oscillation rate of an
alternating electric

current or voltage or of a
magnetic, electric or

electromagnetic field or

mechanical system in the
frequency range from

around 20 kHz to around

300 GHz

paano9aCTOTHBIC BOJIHBI

12

rock weathering

the breaking down or
dissolving of rocks and
minerals on the surface
of the Earth

BBIBCTPUBAHUEC IMOPOJ

13

seaweed forests

are underwater areas
with a high density of
kelp

3apocCiin BOI[OpOCHCfI

12

seed disperser

the mechanism by which
plant seeds are
transported to new sites
for germination and the
establishment of new
individuals

AUCTICPrarop CCMIH
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16

self-proclaimed

described as or
proclaimed to be such by
oneself, without
endorsement by others

CaMOIIPOBO3TJIAIIEHHBIN

13

short-term profit

profits a company makes

from the sale of an asset

that it's had for one year
or less

CUIOMUHYTHAs BbII'OJa

shrink

become or make smaller
in size or amount

COKPATHUTBLCA

12

sneak peek

an opportunity to see or
experience something
before it is officially
presented or released to
the public

B3IJISL, YKPAJAKON

12

soil aggregate

Arrangement of primary

soil particles (sand, silt,

clay) around soil organic
matter and through
particle associations

MMOYBEHHBIHN arperar

12

soil clump

a solid mass of
something such as soil

KOMBJI I1I0OYBbI

12

soil microbe

a group of microscopic
life forms that include
bacteria, archaea,
viruses, and eukaryotes
like fungi

NOYBEHHBIN
MHUKPOOPTaHU3M

12, 14

soil particle

the particles which
constitute the inorganic
portion of soil and which
are 2 mm or less in
diameter

IIOYBCHHAasA 4aCTHUIla

15

solar panel

a panel designed to
absorb the sun's rays as a
source of energy for
generating electricity or
heating

COJIHCYHAaiA MaHC/Ib

11

space-based

based in space
(especially in orbit, but
sometimes on a planet or
moon)

KOCMHYECKUN

16

starving

suffering or dying from
hunger

TOJIOAAHUC

status quo

the existing state of
affairs, especially
regarding social or
political issues

CTaTyC KBO
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13

subsidize

support (an organization
or activity) financially

cyOcuIMpoBaTh

10

sustainable
fashion

refers to clothing that is
designed, manufactured,
distributed, and used in
ways that are
environmentally friendly

yCcTOMYMBas MOJa

15

synchronized

happen at the same time

CUHXPOHU3UPOBAHHBIN

16

tackle climate
change

reducing the flow of
heat-trapping greenhouse
gases into the
atmosphere

0oprOa c H3MEHEHHEM
KJIMMaTa

10

tailoring industry

a system where the
garment is made for a
particular person
according to the body
measurement of the
person

IIBeHasA
IPOMBINUIEHHOCTD

tectonic forces

he energy or the
movements that cause a
change in the Earth's
crust

TEKTOHUYCCKUEC CHUJIBI

12

terrestrial biome

the ecosystems found in
a similar climatic pattern
in a region that need not
be located in proximity
but span across the earth

Ha3eMHBINA OMOM

10

throw away

discard something as
useless or unwanted

BbIOPACHIBATH

total growth

the percentage increase
in Earnings Per Share for
threshold, target

o011l mpupocT

total population

the total number of
people in that area at a
given time

001112 YUCIIEHHOCTD
HaceJeHUs

trade-off

a balance achieved
between two desirable
but incompatible
features; a compromise

KOMITPOMHCC

transmit energy

Energy transmission is
the most basic function
of global energy
interconnection

nepcaaBaTb SHCPIrUuro
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11

tribal community

Tribal community means
any community which is
living outside a tribal
territory but is organized
in a tribal manner

poJioBasi OOIIMHA

12

tropical
rainforest

a hot, humid, and
flourishing dense forest,
usually found around the

equator

TPOIIMYECKUH JIEC

12

underappreciated

not valued or appreciated
highly enough

HE MTOJIyYUBIIUHI
JIOCTaTOYHOT'O NPU3HAHUS

13

underwater
desert

areas of the ocean that
do not receive enough
ocean

moABOAHAA ITYCTBIHA

12

undisturbed

not disturbed : not
altered or interfered with

HEHapYIIEHHbII

10

unshakable

it is firm and cannot be
made weaker or
destroyed

HETTOKOJIEOMMBIHN

10

unsustainable

not able to be maintained
at the current rate or
level

HEIKOJOTNYHBIN

11

utility line

a pipe, conduit, cable, or
other facility by which
services are conveyed to
the public

JIUHUS SHEPTOCHAOKEHUS

11

vegetation

plants considered
collectively, especially

those found in a
particular area or habitat

PACTUTCIILHOCTDH

14

viral pandemic

an epidemic of an
infectious disease that
has spread across a large
region, for instance
multiple continents or
worldwide

BHpYCHasl NaHAEMUS

16

waste
management

he various schemes to
manage and dispose of
wastes

00paboTKa 0TX0JI0B

11

wicked

evil or morally wrong

OEe3HPaBCTBCHHBIN

wildfire

a large, destructive fire
that spreads quickly over
woodland or brush

JIECHOM MOXKap
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the ability of a
computing device to
connect to other
wireless computers or to the
15 connectivity internet 0ecIIpoBOIHAS CBSI3b
a number of different
technologies for
transmitting energy by
wireless energy means of OecripoBoO/IHAs ITEepeayda
15 transfer electromagnetic fields DHEPruu
/)
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App. 2

TRANSCRIPTS

UNIT 9

Recording 9.1

THE TRUTH ABOUT HUMAN POPULATION DECLINE

https://www.ted.com/talks/jennifer d sciubba the truth about human population decline

Astronomers tell us that when we look to the night sky, we're actually looking back in time. Light
from those faraway stars takes so long to reach our eyes here on Earth, that by the time we wish upon
a particular star, it may no longer even exist.

I'm here to tell you the population of Earth is a lot like those stars. In parts of the globe, the human
population is already, or will soon be, shrinking. | know what you're thinking. And yes, total
population is still growing from eight billion today to a peak of probably nine or 10 billion. But when
we track total increase, we're looking at the star that seems to be shining brightly, but in actuality has
already imploded.

And that’s because there’s a difference between what’s happening on the surface -- which is obvious
total growth -- and the tectonic forces beneath. Since the 1960s, world population has more than
doubled, but the growth rate has been falling the entire time. We're witnessing the most fundamental
shift to take place in modern human history. The shift towards pervasive and permanent low fertility,
population aging and eventual depopulation.

Fertility is down everywhere, just at different rates in different places. If fertility stays the same as it
is today, just hold still, by the end of this century, China's population will be less than half of its
current size. It's a loss of 800 million people. South Korea's will be down by 63 percent, Poland's and
Japan's by half, Italy's and Thailand's by 44 percent, Eastern Europe by 40 percent.

Even greater number of countries are already aging. Again, just 20 years ago, if we'd lined up
everyone in Japan or Italy or Germany from the youngest person to the oldest and we ask that person
in the middle their age, they would have been 40 years old. Today, the populations of Thailand,
Kuwait and Cuba are just as old, with Chile, Iran and Vietnam close behind. And even India, as it
seems to be this bright star, assuming the throne as world's most populous country, has below-
replacement fertility. The number of young people entering into India's workforce has already peaked.
People are the foundation of everything in a society. We're the workers and the voters and the soldiers
and the caregivers. So how many of us there are and who we are, that matters. We're on track for
there to be more people over age 60 than under the age of 14 by the middle of this century. That
radical shift in modern human society presents us with a world of possibilities. Our demography is
our destiny, yes, but how we react to that demography is not preordained. What possible worlds might
we create if we thoughtfully plan for an older, smaller population?

In one possible world, we put our heads in the sand and keep going about our business as usual. We
have seen most societies react like they're living in this world and throw money at people to have
more babies. But it doesn't work. South Korea has spent 210 billion dollars over the last 16 years
trying to raise fertility and they keep hitting record lows, under one child per woman on average.

In this status quo world, we keep the same economic models that assume infinite population growth
and amass more debt to pay for our public spending. Our social safety nets stay the same, which,
those rely on more inputs from workers than withdrawals from retirees. That's what we call a pay-as-
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you-go system. Western Europe is already struggling to keep these systems afloat because in many
of those countries there are only two workers for every retiree. You can see how top heavy the
population’s age structure is here and how in the next few years it will grow even more so that way.
In a status quo world, the world's most powerful countries continue to increase military spending and
try to project power beyond their borders, even as their national budgets strain and the recruiting pool
for soldiers shrinks. Hello, Russia, China, and maybe even the United States.

So what results from failing to adapt and clinging to the status quo? Systems overload and break. We
have higher labor costs which lead to inflation and that just makes it even more expensive to have
children. Social security systems go bankrupt and we lose the gains we've made in reducing old-age
poverty.

But a head in the sand world isn't as bad as a fearful one. In a fearful world, the ability to choose how
many children to have and when to have them gets taken away. Something that's easier in less
democratic settings. And not good news here either. Twenty years ago, almost all of our aging
countries were democracies. Now, a quarter of them, those with median ages of 35 or higher, aren't
free. And | know we see this idea of coercion in science fiction, but it's not just science fiction. In
1965, when Nicolae Ceausescu took the helm in Romania and he wanted more Romanian babies, he
forced it to happen through invasive measures. Fertility temporarily spiked, but not without dire
consequences for women and for those children, many of whom were abandoned to orphanages.

In a fearful world, immigration becomes more restricted. There's more hatred and division as majority
groups fear being replaced by people who don't look like them. There’s less global cooperation as
aging, shrinking countries, they lose the willingness and ability to think about causes outside their
borders and fund those. We can't come together on pandemics or climate change or other
transboundary issues. Does any of this sound familiar?

I actually don't think we're fully in this world yet, even if way too much of this hits close to home.
But | can imagine how we might get there if we aren't proactive to shape the world we want. And
what kind of world would we want?

Well, in a resilient world, we compete to attract talent from across the globe and set aside our
nationalist tendencies. A shrinking world is in our future, but obviously some places are much closer
than others. In the Democratic Republic of the Congo, Ethiopia, Nigeria, Tanzania, fertility is still
high enough that each generation is twice the size of the one before it. Those young and growing
populations can be a tremendous resource for their national economies if we have investments in
human capital and other policies that can help these countries reap a demographic dividend. And they
can be a resource for the global economy too. | mean, the US and Canada, they stand out as still
growing despite below replacement fertility in both. And in fact, Canada had record population
growth last year, 96 percent of which was due to immigration. Theirs aren't the only models for
immigration and there are obvious trade-offs to opening your borders. But no one said this would be
easy.

And speaking of things not being easy, we're going to have to work longer. Me too. You too. And
that's because in nearly half of economies that the OECD tracks, fewer than 10 percent of people over
the age of 65 still work. That is not going to fly in a resilient world. But in a resilient world, we've
rethought what work looks like at older ages, and we strategically leverage technology to maximize
our productivity. And we can work longer because we're healthier.

In a resilient world, we finally realize that investing in health is a much better use of time and
resources than trying to dictate population size. Similarly, in a resilient world, we've put in place
policies, incentives and technologies that recognize how we consume is just as important as how
many of us consume. And the environment is healing.

In a resilient world, those societies closer to the start of this demographic transition take advantage
of the time to plan and institute sustainable systems in the face of their demographic change. This is
important because for the population ages 60 plus to go from 15 percent of the total to 30 percent, it'll
take Ireland 92 years, the United Kingdom 89 years, and Germany 70 years. For that same
demographic shift to happen now, it'll take India 34 years, Mexico 32, Iran 20 and Thailand, only 19.
It's happening faster now. And we really need to realize this because those countries have to act,
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including suites of policies like moving away from informal economies that increase the risk of
poverty in older ages.

You know, there are so many people on the planet right now just between the ages of 65 and 74, that
altogether they'd be the third most-populous country in the world. There's far more of them than there
are global migrants, which we don't hear about, right? And there'll be 800 million of them by the
middle of this century. They're a vast untapped resource in most places in the world right now, but a
well-utilized one in a resilient world and to mutual benefit.

We should run from a fearful world and get our heads out of the sand. And we should be able to
imagine a much better, more resilient world. I've always thought that the way we feel about population
aging to a large extent reflects the really negative way we feel about our individual aging. And that
bias has held us back. But just as with our own aging, this shift is inevitable. So what are we going to
do about it?

As individuals, we know that our actions now set us up to live longer, healthier, more financially
secure lives. Our society's actions set us up for one of these three worlds to become our reality. Let's
make it a resilient world and reimagine a grayer, smaller world as a beautiful one.

Recording 9.3

Population decline is a growing concern in many countries around the world. It refers to a decrease
in the number of people living in a particular area over time. This decline can occur due to various
factors such as low birth rates, aging populations, emigration, and urbanization.

One of the main causes of population decline is a decrease in birth rates. In developed countries,
people are having fewer children compared to previous generations. This can be attributed to various
reasons such as changing social norms, increased access to contraception, and the desire for smaller
families. As a result, the younger population is not replacing the older generation at a sustainable rate,
leading to a decline in overall population numbers.

Another contributing factor to population decline is an aging population. Advances in healthcare and
improved living conditions have led to increased life expectancy. While this is a positive
development, it also means that there are more elderly people in society who require care and support.
With a smaller working-age population to provide for them, this can put a strain on social welfare
systems and healthcare services.

Emigration is another factor that can contribute to population decline. Many individuals choose to
leave their home countries in search of better opportunities elsewhere. This brain drain can lead to a
loss of skilled workers and professionals, which can have a negative impact on the economy and
society as a whole.

Urbanization is also playing a role in population decline. As more people move from rural areas to
cities in search of employment and a higher standard of living, rural communities are left with
dwindling populations. This can have significant implications for local economies, infrastructure, and
social cohesion.

Population decline poses several challenges for governments and policymakers. They need to find
ways to encourage higher birth rates, attract skilled immigrants, and create policies that support the
needs of an aging population. Additionally, efforts should be made to revitalize rural areas and
promote balanced regional development.

In conclusion, population decline is a complex issue affecting many countries. It is essential for
governments to address this challenge by implementing effective policies that promote sustainable
population growth and ensure the well-being of their citizens.
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UNIT 10
Recording 10.1
THE SIMPLE SOLUTION TO FAST FASHION

https://www.ted.com/talks/josephine philips the simple solution to fast fashion

I'd like to take you all back to the late 1950s in Sierra Leone. My 93-year-old grandmother is about
my age. She lives in Freetown. It is hot and she is beautiful. She goes to a market one day and she
buys a yellow dress. It has stripes down it and an orange tie attached to the collar. It is also beautiful.
My grandmother Isa is married to my grandfather, Harry, and this dress is the favorite of all her
dresses because it's shorter than the rest, meaning he gets to see more of her legs.

She wears it a lot for herself and for him, and she brings it with her in the 1960s when she comes to
England.

Flash forward six decades and I'm sitting with her in her room in the summer of 2018 and she gives
this dress to me, entrusting me with its 60-year-long story. And in doing so, she teaches me an
unshakable lesson about what it means to truly value what we own.

That lesson meant everything to me. It meant everything when | went to work at a second-hand clothes
tech company and it meant everything when 1 left to start my own startup, SOJO, a fashion-tech
solution that's revolutionizing the clothing repair and tailoring industry. And it continues to mean
everything here today.

Valuing clothes that we own is not the cultural norm. I've grown up as part of the fast fashion
generation, which is all about overconsumption and hyper disposability of clothing, meaning we buy
way too much and we throw it away without a second thought.

Think, "Oh, I've worn that top on Instagram, so | don't want to wear it again." Or, "This shirt has
ripped, so I'm going to chuck it and get a new one.” Or, "I've got a date lined up on Friday, so I'm
going to buy a new outfit." This is how we've been taught to engage with our clothes. This is how |
used to think.

But engaging with clothing in this way has an absolutely devastating cost, a side we in the global
North so rarely get to see. That top from that Instagram post that went to a charity shop instead of
being reworn, it could have ended up as one of 15 million items arriving to the shores of Ghana each
week. Or it could have ended up on the mountain of clothes in the Atacama Desert in Chile, a pile so
big, it's now viewable from space.

Fashion waste levels have reached 92 million metric tons. To put that into perspective, because
sometimes big numbers are really hard to conceptualize, if you took every single person that lived in
Europe, we're talking hundreds of millions of people, and you brought them all together and you put
them all on one massive weighing scale, they still wouldn't be as heavy as the amount of clothing
waste we're producing annually. And it's growing and it's unsustainable.

But fashion waste is only one side of the coin. We are producing so many clothes that the fashion
industry's carbon emissions each year are more than all international air travel.

So the question is, how do we go about generating less fashion waste and in turn reduce the amount
of clothes we're producing? Well, to me, the answer is simple. When we value clothes correctly, we
care for them, we repair them, we alter them to fit us, even if our bodies change, we don't just throw
them away and buy more.

But how did I, and how do we all, go about changing our mindset away from one of disposability and
towards one of value and longevity? Well, I'd like to take you to look at my sister's jeans. My sister
loves these jeans ever since my parents bought them for her 15 years ago before a trip to Copenhagen.
My sister is an artist. There's nothing she loves more than to wear these jeans when she paints. They're
comfortable, durable, and she even uses them as a place to wipe her paintbrush.

Now these jeans are made of denim, which is a natural fabric. A lot of water, time and care has gone
into making these jeans, the time and care of many garment workers. They have value, but their value
has only grown over time as there are bits of paint on these jeans that match paintings around the
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world. Think, there's a bit of yellow over here that matches yellow in a painting in a gallery in Korea.
Or a bit of red on this side that matches a painting in a home in Miami. How incredible is that?

My sister's worn these jeans so much that she's had to use SOJO to get them repaired twice, making
them even more hers with every patch, making them even more valued with every stitch. There is so
much beauty and power in repairing and caring for our clothes.

So often sustainability can be about the need to give something up. But for me, sustainable fashion
isn't about losing anything. It's about gaining a deeper and truer happiness with the clothes that we
own. More connection, more appreciation, and more intentional and personal joy.

I think we can all agree that my sister should not throw these jeans away. But that's just one example.
But that's just one example. This pair of trousers that I've had tailored to fit that I'm now wearing on
the stage at TED, they shouldn't be thrown away either. Neither should that dress that | bought a
couple of summers ago with my best friend on a sunny day in a Camden charity shop. Neither should
that jumper that | was wearing when my dad looked at me and said he was proud of me.

Clothing can just be clothing. It can be a quick fix, a passing trend, a forgettable item that we wear
once for that random date. Or it can be something thoughtful, a material, style and shape that works
for us, something we want to wear over and over again and something that embodies the story and
the experiences of our life.

Every single one of us is wearing clothing. So | want you to stop for a second and think. That top,
those trousers. Do you know which field in which country across the world grew that amazing cotton?
Which woman with what family and what life sewed your seam together? Where have you worn
those clothes? What experiences have you had in them? Will you still have them in 60 years' time?
Why wouldn't you? Imagine if when you were giving an item away, you saw the entire creation
journey of that item. And you saw all the times that you'd worn it.

There is no denying that responsibility for this unsustainable system that we live in lies with
governments, legislation, corporations and brands. But there's also no denying that we are the ones
doing the insatiable amounts of buying and we are the ones doing the throwing away. And with that,
there is so much power and opportunity for us to collectively move ourselves away from a culture in
which what we buy is easily thrown away and instead move us to a culture in which what we buy is
loved and valued more.

I've just been talking about clothing today, but really 1 could be talking about anything as our
problems of overconsumption and waste go far beyond just the clothing industry. We need to buy
less stuff and we need to look after what we buy. It will mean less global waste, less global production
and a reduced negative impact on this planet. Valuing the things that we own is a climate solution.
So next time you buy something --

So next time you buy something, maybe it's a pair of jeans for a trip to Copenhagen, or maybe you're
in a market in Sierra Leone and you come across a yellow dress, | want you to think "Do I need this?"
"What has it taken for this item to get here to me in my hands?" "What story can | create alongside
this item?" And "Will I really, truly value it?"

Recording 10.3

Fast fashion is a term that has become increasingly popular in recent years. It refers to the quick and
inexpensive production of clothing in response to the latest fashion trends. Fast fashion brands have
gained popularity due to their ability to offer trendy clothes at affordable prices. However, there are
several negative impacts associated with this industry.

One of the main issues with fast fashion is its impact on the environment. The production of clothing
requires large amounts of water, energy, and raw materials. Additionally, the disposal of unwanted
clothing leads to excessive waste in landfills. Many garments are made from synthetic materials that
do not decompose easily, further contributing to environmental pollution.

Another concern is the working conditions of those employed in the fast fashion industry. In order to
keep up with the demand for cheap clothing, many brands outsource their production to countries
with low labor costs. This often results in poor working conditions, long hours, and low wages for
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garment workers. Furthermore, the pressure to produce clothing quickly can lead to unsafe working
environments.

Fast fashion also promotes a culture of overconsumption and disposable fashion. With new trends
constantly emerging, consumers feel the need to constantly update their wardrobes. As a result,
clothing is often discarded after only a few uses, leading to a cycle of excessive consumption and
waste.

To address these issues, there has been a growing movement towards sustainable fashion. This
involves the production of clothing using eco-friendly materials and ethical manufacturing processes.
Sustainable fashion brands prioritize quality over quantity and encourage consumers to buy less but
choose well. Additionally, there is an emphasis on recycling and upcycling clothing to reduce waste.
In conclusion, while fast fashion may offer affordable and trendy clothing, it comes at a high cost to
the environment and workers in the industry. It is important for consumers to be aware of the negative
impacts of fast fashion and consider more sustainable alternatives. By making conscious choices and
supporting ethical and sustainable fashion brands, we can contribute to a more responsible and
environmentally-friendly fashion industry.

UNIT 11
Recording 11.1
THE GROWING MEGAFIRE CRISIS AND HOW TO CONTAIN IT

https://www.ted.com/talks/george t whitesides the growing megafire crisis and how to contai
n_it

Wildfire is a large and growing challenge to the West and to the world. What happened in Santa Rosa
is becoming all too common. Paradise in 2018, Australia in 2020, Europe in 2022. And fire experts
say that we should get ready for more Santa Rosas because it's likely to get worse before it gets better.

Now beyond the major costs in lives and property and the economy, there's also a big carbon impact
to wildfire. In fact, the additional carbon from California's 2020 wildfires was greater than the carbon
that Californians had worked so hard to save over the previous two decades.

The largest fires are called megafires. These are the ones that burn over 100,000 acres with the
intensity that can threaten aquifers and biodiversity, and even cause forest conversion, in which trees
are so damaged that they just don't grow back. These fires are getting worse as well. In fact, eight of
the ten largest megafires in California history have happened over just the last five years.

Many people feel overwhelmed by this situation. I know I did. So two years ago, working with great
people, | closed a chapter of my life in aerospace and | started a new journey to see if I could
understand the wildfire crisis better and what could be done about it. | started working with leaders
from firefighting and philanthropy, entrepreneurship, science, tribal communities, and together we
cofounded an organization called Megafire Action, whose sole purpose is to solve the megafire crisis.

And I've come to believe that if we take a holistic approach, we have an opportunity to establish a
new relationship with fire, to work safely with fire and potentially to solve this wicked problem. The
path forward has three solutions. The first is fire-adapted communities, the second is resilient
landscapes and the third is innovative fire management.

So for the first, fire-adapted communities, what we need to do is to clear the brush and the vegetation
from homes, from the immediate proximity of homes. Next, we need to use fire-resistant materials in
the homes and the roofs. And then the third thing is to, where possible, protect against embers, flying
embers, by protecting the home from openings like your air vents and your chimneys. Now
communities have a strong shared interest to perform this work along the exterior boundary of the
community because it reduces the chance that fire will penetrate deeply into the city, as it did in Santa
Rosa.
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The second solution is resilient landscapes. And if you take one lesson from this talk, it's this. In order
to solve the megafire crisis, we need to bring our western landscapes back into a healthy balance by
reducing the overgrown brush and trees in the wildlands and the forest. Here we're finally starting to
take to heart the wisdom of the Indigenous peoples of the Americas who knew that fire was a natural
part of the landscape and who introduced low-intensity fire, good fire, on a regular basis, at the right
times. When this is done well, as around the communities of South Lake Tahoe, then it can actually
divert a megafire as bad as the one that they experienced in 2021. It can also potentially prevent a
megafire from occurring, which is what some people think happened in Napa of last year.

But the scale of this challenge is huge. There are hundreds of millions of acres of wildland in the
American forests. The Forest Service hopes to reduce the risk on 50 million high-priority acres over
the next ten years. But the challenge is that they're only accomplishing a few million acres a year.
And so we're not at the pace or scale that we need to do to address this challenge. So what do we need
to do?

Well, the first thing that we need to do is to essentially hire, train and retain many more workers who
will be doing the hard work of defusing the time bombs inside our western forests. We need to pay
them well. We need to support them with full-time work and we need to protect them from liability
where necessary.

The next thing we need to do is to empower them with innovation. And right now there are an
incredible number of great companies and organizations that are working to bring this innovation to
reality. Just one of these companies is called BurnBot, and what they're hoping to do is to make
controlled burns safer and faster. They're going to establish a burned perimeter around an area with
the remotely piloted rover and then they can bring a drone into the middle of it, drop some fire into it
and burn that interior area safely. It's a brilliant but a simple idea. And I think we're going to need a
lot more of this kind of innovation if we're going to scale up to the to the size of the problem that we
have before us.

Now the first two solutions that I've talked to you about are pretty well agreed. The third one,
innovative fire management, is somewhat more controversial, but | think it offers huge potential to
address and solve the wildfire problem. What we need is innovation and technology that can rapidly
detect and assess fire and then quickly put it out when it gets bad. And here, speed is paramount,
because when you're in the worst kind of fire days -- these are the hottest, driest and windiest fire
days -- if you can't bring fire management resources to a fire very quickly, then it is likely that you
won't be able to contain that fire.

Here we need to look at the example of the Quick Reaction Force of Southern California, which is
really designed in some ways for these toughest days. The QRF is a public-private partnership, which
now has three Chinook helicopters. These are the big ones with the two rotors on the top. And each
of them can drop up to 3000 gallons of water on a fire, day or night, and they can do it very precisely.
They can also refill up to six times an hour so they can bring a lot of mass to the problem. Over the
course of two years of demonstrations, the QRF has demonstrated that this model has great potential,
that, in fact, if you can bring a lot of fire management resource to a fire very quickly, you can get on
top of fires before they get big and unmanageable. And this opens up an exciting potential future.

Imagine this model with a series of larger drone vehicles distributed across the landscape in higher-
fire-risk areas. Imagine these vehicles positioned periodically along utility lines or in areas of higher
fire-risk deep in the forest. Such a distributed network, if connected to the right sensor system, could
offer a future in which we are able to really put out fires on the worst fire days, and even in remote
communities. Companies like Rain and Joby Aviation are working on this vision today.

The sensor system will also be very important for the resolution of this problem. The system -- which
will entail both ground-based, aerial and space-based platforms -- won't be important just because
we're going to be able to see and detect fire where and when it pops up, but also because it'll enable
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us to differentiate between good and bad fire, low-intensity fire and high-intensity fire, which is very
important because we need more lower-intensity fire on the landscape to rejuvenate our forests, just
as much as we need to know where and when fire risk is becoming higher intensity.

Fire is a prism through which we can see the future of humanity's relationship with natural systems.
Working together and supported by technology, we can build a world in which communities are
resilient to wildfire and in which forests are brought back into a healthy balance. Ultimately, we can
build a future, in which we don't just manage fire to protect human life and property, but also to
protect the biosphere for global carbon emissions and for biodiversity. Ultimately, we need to become
the crew of Spaceship Earth. So let's get to work. Let's learn from fire and let's build a resilient,
sustainable future.

Recording 11.3

A wildfire is an uncontrolled fire in an area of combustible vegetation that occurs in the countryside
or a wilderness area. Other names such as forest fire, brush fire, bushfire, grass fire, hill fire, peat fire,
vegetation fire, and veldfire may be used to describe the same phenomenon depending on the type of
vegetation being burned. A wildfire differs from other fires by its extensive size, the speed at which
it can spread out from its original source, its potential to change direction unexpectedly, and its ability
to jump gaps such as roads, rivers, and fire breaks. Wildfires are characterized in terms of the cause
of ignition, their physical properties such as speed of propagation, the combustible material present,
and the effect of weather on the fire.

Wildfires can occur anywhere in the world, but are common in the wildland areas of the United States
and Australia. They can be sparked by natural causes such as lightning, by human causes such as
arson, or by an act of nature such as a volcanic eruption. The threat of wildfires can be reduced by
such measures as the use of fire retardants in vulnerable areas, the construction of firebreaks, and
controlled burns for vegetation management. Houses built in wildfire-prone areas can be made of
more fire-resistant materials, and landscapes can be maintained to reduce the likelihood of fire
spreading.

Wildfires can cause extensive damage, both to property and human life, but they also have various
beneficial effects on wilderness areas. They help to maintain the natural balance between plants and
animals, and they stimulate growth and regeneration in forests. Some plant species depend on the
heat of wildfires to release seeds or to clear away competition from other plants. Many animal species
depend on wildfires for their habitat, and some types of trees rely on fire to release their seeds.

UNIT 12
Recording 12.1
THE HIDDEN WONDERS OF SOIL

https://www.ted.com/talks/jane zelikova the hidden wonders of soil

Under our feet, there is an unseen world more diverse than all the tropical rainforests combined.
Teeming with microbial life and critters, large and small, this hidden world of soil is on every single
continent. But most of us know little to nothing about this vast world under our feet. And for most of
my life, | was no exception.

I grew up a very curious and adventurous kid. I spent a lot of time climbing trees and falling out of
them. And | spent a lot of time getting really dirty. In college, | had to take a class for a science
requirement, and | was shocked to discover that being really curious and loving dirt could be a
legitimate career. So it took no convincing whatsoever for me to change my major, and that's how |
became an ecologist.

In graduate school, | studied how the loss of a seed disperser, in this case, the winnow ant, affected
the plants that they disperse. In my research site, we were discovering that these ants were moving
up in elevation to escape a rapidly changing climate. But they were leaving the plants they dispersed
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behind. So while | came to grad school to study ants, I all of a sudden found myself studying climate
change. And because ants nest in soils, | had to learn a lot more about soil.

What | couldn't have predicted, as that young, curious, budding ecologist, was that | would spend the
next decade of my life thinking about the invisible army of soil microbes and how we can harness
their awesome powers to help address climate change.

But before we get to all of that, let's start at the beginning. Soils are considered to be the skin of the
Earth. They're only a few meters thick, but they support all agriculture and every single terrestrial
biome. Soils help protect our food supply, clean our water, boost our immune systems, and they serve
as a source for some critical medicines, including many that have yet to be discovered. Without
Earth's exceedingly thin layer of soil and its multitude of organisms, we would not eat, and humanity
as we know it may not exist.

And soils, like many good things, they take time to develop. They form over hundreds to thousands
of years as rocks break down and plants and animals decompose. As soils form, they accumulate and
store carbon. In fact, there are billions of tons of carbon stored underground. Two to three times more
than what we have in the atmosphere. Plants and soil work in collaboration to drive the single most
important transformation of carbon on this planet, photosynthesis. Plants take carbon dioxide from
the air, and they combine it with water and sunshine to create sugars. And of course, to grow plants.
Plants and their sugars eventually decompose in the soil, feeding the microbes. In fact, most of the
carbon that comes in through plants ends up in soil at some point. The carbon cycle continues.
Microbes and their carbon eventually break down, and the carbon from the microbes sticks to soil
particles, creating what we call soil clumps or aggregates. Because microbial carbon is sticky. So
when that microbial carbon ends up in a clump, it's physically protected from further decomposition.
And what we know now is that the majority of soil carbon that is sequestered is actually dead microbes
or what we call microbial necromass. That necromass can stick around in soils for decades to
millennia, especially if we leave soils undisturbed.

But over the last 12,000 years, we have lost billions of tons of carbon from our soil as humans
converted grasslands and forests into agricultural fields and range lands, building roads and cities.
One of the major drivers of that loss was the plow, which, at the time, was a major technological
breakthrough that really revolutionized agriculture and altered the trajectory of human history. With
each pass of the plow, those plant roots and soil aggregates that we know are really important are
broken apart, exposing carbon to decomposition. Today we use more than a third of our land to feed
and clothe billions of people on this planet. But we're losing our soils at an alarming rate, and with it,
we're losing their fertility. Without that soil, it's going to be a lot harder to feed what is going to be
close to 10 billion people on this planet by 2050. That's going to put a lot more pressure on what is
already a disappearing and resoundingly underappreciated resource.

There is no machine that can bring soil back. No technology that can do what thousands of years of
rock weathering and biological activity have achieved. But we can build our soils and put more carbon
underground with a little help from plants and microbes. Rebuilding soil is going to require us to
fundamentally rethink our reliance on technology and chemicals to deliver what soils can do on their
own: support life.

And life in soil is mostly microbial. The Dutch scientist, Antoni van Leeuwenhoek, saw tiny
organisms he called the "wee beasties," under his microscope about 350 years ago. And with the rapid
innovation of molecular and computational tools, we are finally getting a sneak peek at who they are
and how they make their way in the world.

Here's the thing. A teaspoon of soil holds billions of organisms, things like bacteria, fungi, protists
and archaea. These microbes are the movers and shakers of nature's carbon cycle. They drive really
important processes in soil, they take organic matter and convert it into complex carbon molecules.
And having more carbon in soil is transformative. As carbon accumulates, agricultural fields can hold
on to more water and more nutrients, building resilience that helps them deal with the ups and downs
of a changing climate. That resilience means plants can grow more consistently, even when the
weather is fickle. And the awesome thing is carbon-rich soils help buffer us against what is an
uncertain climate future. The trick is to really rethink how we do agriculture.
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So there is the good news, which is there are some tried and true ways that we can get more carbon
in our soils and build our soils back. We can plow less, and we can make sure that we have roots in
the ground year round, feeding the microbes and powering that microbial engine humming under our
feet. And we can do this.

The other thing is, diversity is the key ingredient in this recipe. Diverse plant communities support
diverse microbial communities that can transform and store more carbon. Diversity is good for soils,
and it's good for climate mitigation. Just like we need every microbe, we need every farmer and
rancher, every climate solution and every solver.

So ... Healthy, carbon-rich soils matter today more than ever. The other great thing about carbon-rich
soils is they help farmers have more consistent agricultural operations and more sustainable ones that
can withstand the ups and downs of a changing climate. That's a huge win for the people that grow
our food, it’s a win for climate, and it’s a win for us consumers. So how do we do it?

Well, there are three simple things we can do. Number one, we have to protect our soils and the
carbon they already hold. Number two, we can get more carbon underground by growing diverse,
climate-adapted crops. And number three, we can let the microbes do their thing. Leave them alone
by leaving the soil undisturbed. It sounds simple, and that's because it kind of is. But there are some
questions that are left to be answered, and there's a lot of room for us to innovate. We need to track
and measure our climate progress. We need to develop more climate-resilient crop varieties that can
grow deeper roots and pump carbon underground deeper. And we need to rethink our economic
models and agriculture and help support and incentivize these carbon-sequestering agricultural
practices. So lots of room for innovation, lots of room for research. Good news for us scientists.

But we don't have time to waste. Climate change is here and it's affecting all of us, whether we know
it or not. It's affecting every single ecosystem, including agriculture. Soils are the literal foundation
of life on this planet, the reason that we can eat and the climate solution just waiting to be unlocked.
So let's build back our soils, help our planet by looking down to the ground.

Recording 12.3

Soil fertility refers to the ability of soil to sustain agricultural plant growth, i.e. to provide essential
plant nutrients and water in adequate amounts and proportions for plant growth and reproduction.
Soil fertility is a complex process that is determined by the combination of physical, chemical and
biological properties of the soil.

Physical properties like texture, structure, porosity, and moisture-holding capacity determine the soil's
ability to hold water and air, and to provide a suitable environment for plant roots to grow and take
up nutrients. Chemical properties like pH, nutrient content, cation exchange capacity (CEC), and
organic matter content influence the availability and uptake of nutrients by plants. Biological
properties like microbial activity, earthworm activity, and the presence of beneficial organisms like
mycorrhizal fungi contribute to nutrient cycling and the release of nutrients from organic matter.
Soil fertility can be improved through various management practices, such as organic amendments,
crop rotation, cover cropping, and reduced tillage. Organic amendments like compost, manure, and
green manures add organic matter to the soil, which improves its structure, water-holding capacity,
and nutrient content. Organic matter also provides a food source for beneficial soil organisms, which
help break down organic matter and release nutrients for plant uptake. Crop rotation involves growing
different crops on the same field in a planned sequence over time. This helps reduce pest and disease
pressure, improves soil structure and nutrient cycling, and reduces the need for synthetic fertilizers
and pesticides. Cover cropping involves growing non-cash crops like legumes or grasses during
fallow periods or between main crops. Cover crops help prevent erosion, suppress weeds, improve
soil structure, and add organic matter to the soil. Reduced tillage involves minimizing the disturbance
of the soil by reducing the number and depth of tillage operations. This helps conserve soil moisture,
reduce erosion, and improve soil structure and organic matter content.

Soil fertility is crucial for sustainable agriculture and food security. A fertile soil can produce healthy
crops that are more resistant to pests and diseases, require fewer inputs like fertilizers and pesticides,
and have higher nutritional value. On the other hand, a degraded or infertile soil may result in poor
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crop growth, reduced yields, increased pest and disease pressure, and nutrient imbalances that can
affect human health. Soil degradation is a major global challenge, with an estimated one-third of the
world's soils being degraded due to erosion, nutrient depletion, salinization, acidification, pollution,
and other factors. Sustainable soil management practices that promote soil fertility are essential for
protecting and restoring soil health, ensuring long-term agricultural productivity, and mitigating
climate change through carbon sequestration in the soil.

In conclusion, soil fertility is a critical factor for agricultural productivity and sustainability. It is
influenced by a combination of physical, chemical, and biological properties of the soil, and can be
improved through various management practices. Protecting and enhancing soil fertility is essential
for ensuring food security, conserving natural resources, and maintaining a healthy environment for
future generations.

UNIT 13
Recording 13.1

A BOLD PLAN TO PROTECT 30 PERCENT OF THE EARTH’S SURFACE AND OCEAN
FLOOR

https://www.ted.com/talks/enric sala a bold plan to protect 30 percent of the earth s
surface and ocean floor?utm campaign=tedspread&utm medium=referral&utm source
=tedcomshare

When | was a kid growing up in the Mediterranean, | was fascinated by the underwater world that
Jacques Cousteau showed us on TV. When he started filming in the mid-1940s, the Mediterranean
shores were still full of large fish. But when | went to the sea to swim in the '70s, | saw none of that.
There were sea urchins on a barren bottom, but | never saw a large fish. The industrialization of
fishing after the World War 11 put the latest nail in the coffin of Mediterranean marine life.

I thought nature was lost. Until I started scuba diving in the Medes Islands marine reserve in Spain.
One square kilometer fully protected from fishing and other damaging activities. I still remember that
first dive in the reserve. As soon as | put my head underwater, | felt like diving into one of Cousteau's
films. What was missing from the sea of my childhood was there. Groupers, sea bass, octopus,
scorpion fish, seaweed forests. Just a few years of protection had allowed the sea to bounce back. |
have seen this miracle happen in other areas across the ocean, like in Cabo Pulmo, Mexico, where
local fishermen were so upset with not having enough fish to catch, that in the mid-'90s, they asked
the Mexican government to create a no-take area. A national park in the sea. We surveyed the marine
environment then, and the place was an underwater desert. When we returned a decade later,
everything had changed. What had been a barren sea was now a kaleidoscope of life and color. We
saw it come back to pristine in only 10 years, including the return of the large fish like groupers, jacks
and sharks. And those visionary fishermen are better off now. From diving tourism inside the reserve
and better fishing around it.

But today, globally, only seven percent of the ocean and less than a fifth of our land have been
protected. That means that we have converted most of our planet into a tame environment, where 96
percent of the mass of the mammals is us and our domesticated livestock. Only four percent is
everything else, from pandas to tigers to elephants. And we have removed over 90 percent of the large
fish in the ocean in the last century alone. On top of the loss of nature, we have global warming. The
summer of 2021 has seen some of the hottest temperatures in human history, in places that one would
expect to be cool, like Canada, Finland and Siberia. This extreme heat kills hundreds of thousands of
people. It fuels raging wildfires, turning towns, forests and grasslands into ashes, also killing billions
of individual animals and trees and many coral reefs around the world.

No place is safe anymore unless we rewild our planet. If we are to prevent a global disaster, we need
to do two things. As we know, we need to reduce emissions of greenhouse gases to almost zero. But
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we also need to draw down the excess carbon pollution in the atmosphere and in the ocean. How can
we do that?

To capture the excess of greenhouse gases, we need nature's help. Because trees, grasslands,
peatlands, mangroves, kelp forests and healthy oceans are the best and most efficient technologies to
remove carbon from the atmosphere, and they already exist. As long as we protect them, they do the
removal for free. The more biodiversity there is, the more carbon pollution it can absorb, the more it
can help stabilize the climate. And biodiversity also gives us clean air and water, food and protection
from floods, storms and even wildfires.

The problem is that nature cannot keep up with us. The biodiversity that is left today is not enough to
absorb our impacts any longer. That's why in 2018, | put together a team of top scientists and
economists to answer the question of which areas in the ocean we must protect first. And how much
of the ocean do we need to protect? We decided to focus on three objectives: biodiversity, food and
carbon storage to help mitigate climate change. If we think of each objective in isolation, there are
tradeoffs. Protecting the top areas for biodiversity could result in a loss of fishing catch, for example.
To solve that problem, we developed a new framework to optimize multiple benefits. Picking which
areas to protect depends on how much we value the different objectives. We found that if we gave
the same weight to each biodiversity, food and carbon, we would want to protect the right 45 percent
of the ocean to maximize the three benefits. We also found that even if we didn't value biodiversity,
the minimum amount of ocean we would protect would be 30 percent. So 30 percent of the ocean is
the floor, the minimum area that we need to protect if we want to preserve marine life and all the
benefits it provides for people. Similar analysis has been done for the land, also showing 30 percent
as a minimum. Armed with this research, we at National Geographic partnered with the Wyss
Campaign for Nature, and launched a campaign for "30 by 30," meaning at least 30 percent of the
planet, land and sea, protected by 2030. Working with the governments of Costa Rica, France and the
United Kingdom, we built the High Ambition Coalition for Nature and People, which now has 66
countries in it and growing, all supporting 30 by 30" as a main target for a global deal on nature.

Thirty percent of our planet by 2030. Only that amount of wild nature, together with a massive
reduction in carbon emissions, will be able to get us back on track.

And of course, we need to manage our activities more responsibly everywhere else. "30 by 30" will
involve a combination of strategies. From national parks and marine protected areas, to lands
managed by Indigenous peoples and local communities, which have been effective in preventing
habitat loss, often more effectively than conventional conservation methods. Expanding recognition
of the land rights of Indigenous peoples is an effective and moral solution for protecting our world.
And protecting the land can be done only together with the people living on it, like Canada is doing
with its Indigenous, Protected and Conserved Areas.

Some will say, however, that we cannot afford to protect our natural world. Well, let's look at the
numbers. A study has put the cost of protecting 30 percent of the planet at about 140 billion dollars a
year. That's only a fraction of the money that governments use to subsidize industries that pollute our
air, waste our soil and empty our ocean. We need to reverse the flow of that money from funding the
destruction of our life support system to preserving it. The solution to the problem we have created
has been here all along. I understand that the idea of protecting a third of our land and ocean may feel
threatening to those who see only the short-term profits of their destruction. But | am hopeful because
I have seen with my own eyes how nature can recover in those marine reserves. And I have seen how
the return of nature has helped people thrive and build a better life. We just need to give nature the
space it needs so she can continue providing for us.

Recording 13.3

The Great Barrier Reef Marine Park is a marine reserve in Australia established to protect the Great
Barrier Reef, one of the world's most significant natural wonders. Spanning over 2,300 kilometers
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(1,400 miles), it is the largest coral reef system on Earth and supports a remarkable diversity of marine
life.

The Great Barrier Reef Marine Park was created in 1975, and its primary objective is to conserve the
biodiversity of the reef ecosystem while allowing for sustainable use. The park is managed by the
Great Barrier Reef Marine Park Authority (GBRMPA), a government agency responsible for
protecting and managing the reef.

As a marine reserve, the Great Barrier Reef Marine Park has several zones with different levels of
protection. The most strictly protected areas are called green zones, where all forms of fishing,
collecting, and removing any marine organism or material are prohibited. These green zones cover
about 33% of the park and include critical habitats like coral reefs, seagrass beds, and mangrove
forests.

In addition to the green zones, there are also yellow zones, which allow for limited recreational fishing
and some other activities, and blue zones, where most activities are permitted as long as they are
sustainable and do not harm the environment. The zoning system helps balance the need for
conservation with the interests of various stakeholders, such as commercial and recreational fishers,
tourism operators, and Indigenous communities.

The Great Barrier Reef Marine Park faces numerous threats, including climate change, pollution, and
coastal development. Rising ocean temperatures cause coral bleaching, a process that can lead to the
death of corals and the loss of habitat for many other species. Pollution from land-based sources, such
as agricultural runoff and plastic waste, can degrade water quality and harm marine life. Coastal
development, such as port expansions and dredging, can damage seafloor habitats and disrupt the
natural processes that sustain the reef.

To address these challenges, the Great Barrier Reef Marine Park Authority has implemented various
management strategies. These include monitoring and research programs to assess the health of the
reef, regulations to reduce pollution and sediment runoff, and initiatives to promote sustainable
tourism and fishing practices. The authority also works closely with Traditional Owner groups, who
have been custodians of the reef for thousands of years, to incorporate Indigenous knowledge and
perspectives into decision-making processes.

The Great Barrier Reef Marine Park is not only a vital sanctuary for marine life but also a significant
economic asset for Australia. It supports a range of industries, including tourism, commercial fishing,
and scientific research, and generates billions of dollars in revenue each year. However, its long-term
survival depends on global efforts to combat climate change and protect marine ecosystems. By
raising awareness about the importance of the reef and supporting conservation initiatives, we can
help ensure that this natural wonder continues to thrive for generations to come.

UNIT 14
Recording 14.1

EARTH’S ORIGINAL INHABINATNTS AND THEIR ROLE IN COMBATING CLIMATE
CHANGE

https://www.ted.com/talks/steven allison earth s original inhabitants and their role in
combating climate change?utm campaign=tedspread&utm medium=referral&utm sourc
e=tedcomshare

Microbes are everywhere. They live in the air, the ocean, the soil and on our bodies, lots of them. But
before you reach for the hand sanitizer, take a look at these beautiful bacterial mats in Yellowstone's
Grand Prismatic Spring. They’re absolutely amazing because they’ve somehow figured out how to
grow happily at near boiling temperatures. Ever since life on Earth began, probably in a place like
this, microbes have kept planetary chemical cycles in balance. Today, humans are altering that
balance and changing the climate by emitting greenhouse gases into the atmosphere. But microbes
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might be able to help us with our climate problem. After all, microbes are Earth's original and most
adaptable inhabitants.

Now, I know that not everyone is so enamored with microbes. My biology students tell me that they
usually think of "pathogen” when they hear the word "microbe™ and | know we're in the middle of a
global viral pandemic. But you should keep in mind that far less than one percent of microbial
diversity is actually pathogenic to humans. In fact, most of the microbes we encounter are beneficial.
There are trillions of bacteria, fungi and viruses living in and on us right now, more of them than
human cells in the body. They help us digest our food, protect us from disease and maybe even choose
our mates. Microbiologists call this assemblage of tiny interlopers the human microbiome.

We now know that there are microbiomes in basically every environment. In the same way that they
help our human bodies stay healthy, microbiomes in water, soil and air are critical for planetary
health. For example, cyanobacteria in the ocean carry out photosynthesis and provide a large fraction
of the planet's breathable oxygen. Even though they're tiny, their green color can be seen from outer
space with satellites. They may be harder to see, but microbiomes in the soil are just as important as
the human or ocean microbiome.

I think about soil as a skin for the planet that provides nutrients to sustain crops and other plants. As
an ecologist and climate scientist, I've been studying the microbes that live in soil for 20 years now.
Just like we've seen with the human microbiome, cutting-edge techniques in molecular biology,
especially DNA sequencing, show that soil microbiomes are extremely diverse in their genes and life
cycles. Scientists are starting to figure out how we can harness the diversity of these often invisible
organisms to solve global problems like climate change and food insecurity.

Take agricultural crops, for example. With climate change causing more frequent heat waves and
droughts, crop plants may become stressed, reducing yields and threatening food security. But
microbes can help. There are symbiotic fungi called mycorrhiza that grow out from plant roots and
into the soil where they collect water and nutrients. Then the plant and its symbiotic fungus make a
trade. The fungus sends water and nutrients into the plant roots and the plant pays back the fungus
with sugars from photosynthesis. To reduce stress on plants from climate change, farmers can
inoculate the soil with these beneficial fungi. Land managers are also starting to use the same
approach to help native plants recolonize degraded soil during habitat restoration. So the next time
you support an environmental cause, maybe through a nonprofit donation or volunteer work,
remember, soil microbes need conservation too.

The planet also relies on soil microbiomes for other essential services. Have you ever thought about
what happens to living things like these leaves, mosses and mushrooms when they die? I'm not talking
about an existential crisis. I'm talking about microbial decomposition. Think about it like a type of
biological recycling practiced by very diligent microbes. They take dead bodies and turn them into
useful nutrients. Without this essential service, life on Earth would grind to a halt because dead stuff
would pile up, depriving the next generation of life forms of the raw materials needed for growth.
Hundreds of researchers funded by the US Department of Energy are even trying to figure out how
to co-opt microbial decomposition to produce sustainable biofuels from wood, grasses and other plant
materials. Fuels derived from plants and microbes are part of the climate solution because they don't
rely on fossil carbon sources like coal and oil. At the same time, ecologists like me are very concerned
about how climate change might affect microbial recycling in the environment. A warming climate
might speed up the process and release more greenhouse gases into the atmosphere. A drier climate
might slow down the microbes and leave plants starved for essential nutrients.

Fortunately, there is reason for hope. Microbes are super adaptable because they can evolve very
quickly. For example, you may have heard of pathogenic bacteria like staph evolving antibiotic
resistance. Of course, that's bad for us. But the same evolutionary process could also help microbes
adapt to climate change, which is good. After all, microbes evolved long ago to survive extreme
conditions like the hot springs of Yellowstone. Just like our human cells, each microbial cell contains
a genome. And just like our genomes, microbial genomes contain genes or DNA sequences with
instructions for growth and survival.
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My colleagues and | have identified genes that allow bacteria and fungi to survive drought and
decompose dead plant material. We're currently doing experiments to see how fast these genes evolve
and what kinds of genetic changes make bacteria and fungi more resistant to drought. Some of our
prior research shows that microbes have the potential to deal with climate change. Microbiomes and
the services they provide could cope not just by evolving, but also by shifting around the dominant
species of microbes.

Microbiomes are so diverse that even if some of the species die out with climate change, others might
survive and take their place, allowing nature's recycling to continue.

To test this idea, my colleagues and | designed special cages to contain microbiomes from different
habitats in Southern California. We sampled microbiomes from places ranging from forested
mountaintops to hot deserts. Each cage contained a microbiome from one of these places along with
sterilized dead grass for the microbes to use as a food source. We then put the cages back into the
different habitats so that the microbiomes experienced pretty dramatic changes in climate. We
expected that the microbes from the cooler places would die out when we moved them to the warm
places like the hot desert, and that they would lose their ability to consume and recycle the nutrients
in the dead grass material.

But when we looked at the results, | was really shocked. The microbiomes were almost unfazed by
this massive climate difference. There were some changes in the dominant species, but mountaintop
microbes decomposed dead grass just as well as desert microbiomes in the hot, dry climate. This
result tells us the microbiomes have the ability to evolve and shift to deal with really dramatic climate
changes.

Another way that soil microbiomes can be part of the climate change solution is by building healthy
soil. Many soil bacteria and fungi ooze out sticky chemicals to glue themselves onto soil surfaces.
The glue and the microbes form these biofilms that hold soil particles together. This helps the soil
resist erosion and hold more water that's available for plants.

Microbes and their biofilms also play a big role in soil carbon sequestration. Many forms of carbon
from plants, like sugars, don't last long in the soil because they're food for many organisms, including
the microbes. But microbodies and biofilms are made up of complex chemicals. For example, many
microbes build cell walls for protection, so the wall material has to be resistant to biochemical attack.
When the microbes die, their corpses, especially those cell walls, can stick around for a really long
time, maybe even thousands of years. In this way, soil acts a lot like a bank vault for carbon. More
carbon in the bank means healthier soil and less greenhouse gas buildup in the atmosphere. Microbes
are sort of like the Federal Reserve. They can take cash off the street in the form of these plant sugars
and lock it away in a chemical vault for long-term storage.

With the science of climate change becoming more and more obvious every day, we need to figure
out how to adapt, for sure. Some scary outcomes, like emerging microbial diseases, are definitely
something we need to plan for. But microbes can be a part of the climate solution if we figure out
how to leverage all that microbiome diversity.

To be honest, though, making sense out of complex microbiomes is still a big scientific challenge.
Their complexity is both a blessing and a curse. We're only beginning to understand all the strange
and wonderful microbial lifestyles that have been evolving since the origins of life on Earth. This
digital artwork called "Microbes Reimagined" does a great job of capturing that sense of mystery.
But one thing we do know for sure is that microbes are not just pathogens. Our lives literally depend
on them. So next time you take a breath outside, imagine all those oxygen-spewing cyanobacteria
floating around in the ocean, and when the time comes and you draw in that last and final breath, take
comfort in knowing that soil microbes will be there to turn your body into useful nutrients.

Even as we enjoy these benefits of microbiomes, climate change remains a potentially existential
threat to our well-being. But dangerous climate change is not inevitable, at least not yet. With the
right cutting-edge research, diverse microbiomes could become a big part of the solution to our
climate problem.
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Recording 14.3

Microbes are everywhere. They're in the soil, in the air, and even inside our bodies. But these tiny
organisms rarely live alone. Instead, they form complex communities called microbial communities.
In fact, scientists estimate that up to 99% of all microbes on Earth live in these communities.

What is a microbial community?

A microbial community is a group of microorganisms that live together and interact with each other.
These communities can be found in a wide range of environments, from the human gut to the deep
sea. They can also be made up of different types of microbes, including bacteria, archaea, fungi, and
viruses.

The members of a microbial community work together to carry out important functions. For example,
some microbes produce enzymes that break down organic matter, while others help to fix nitrogen in
the soil. By working together, these microorganisms can survive and thrive in their environment.
How do scientists study microbial communities?

Studying microbial communities is challenging because most of the microorganisms cannot be grown
in the lab. However, advances in DNA sequencing technology have allowed scientists to study these
communities in more detail. By extracting DNA from an environmental sample, such as a soil sample
or a drop of seawater, scientists can identify the types of microorganisms present in the sample.

In recent years, researchers have also developed new techniques that allow them to study the functions
of microbial communities. For example, metagenomics is a technique that allows scientists to
sequence the DNA of all the microorganisms in a community at once. This can provide valuable
information about the genes and metabolic pathways that are present in the community.

Why are microbial communities important?

Microbial communities play a crucial role in many aspects of our daily lives. For example, they help
to break down organic matter and recycle nutrients in the environment. They also play a key role in
human health, both by protecting us from harmful pathogens and by helping us digest food.

In addition, microbial communities are being used in a wide range of applications, from wastewater
treatment to biofuel production. By studying these communities, scientists hope to develop new ways
to harness their power and solve some of the world's most pressing problems.

What are the challenges of studying microbial communities?

Studying microbial communities is still a relatively new field, and there are many challenges that
researchers face. One of the biggest challenges is that most of the microorganisms in these
communities cannot be grown in the lab. This means that scientists have to rely on DNA sequencing
to study these organisms, which can be time-consuming and expensive.

Another challenge is that microbial communities are incredibly diverse. In a single gram of soil, there
can be thousands of different types of microorganisms. This makes it difficult to identify and classify
all the species present in a community.

Despite these challenges, scientists are making great strides in understanding microbial communities.
By studying these complex ecosystems, they hope to gain new insights into the diversity and
functioning of life on Earth.

UNIT 15
Recording 15.1
HOW WIRELESS ENERGY FROM SPACE COULD POWER EVERYTHING

https://www.ted.com/talks/ali hajimiri how wireless energy from space could power everythin
g?utm campaign=tedspread&utm medium=referral&utm source=tedcomshare

Energy and data are the major currencies of our lives today. Over the last couple of decades, we've
seen data going from being wired to becoming wireless. And this has helped democratize access to
information. Can we do the same thing with energy? Can we send energy when we want, where we
want and as much as we want and in the process, eliminate the last wire? If we could do this, the
possibilities would be endless. From Earth to space.
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I'd like to tell you about our dream of wireless energy transfer today. It starts with something we are
all familiar with -- waves. So waves are very essential to our lives. You can hear this talk because of
acoustic waves. You can see this talk because of a certain kind of electromagnetic waves, called light.
And the odds are, if you're watching it on the internet, you're using some sort of wireless connectivity
that relies on wireless and RF waves. If you have two waves that have the same frequency and are
going up and down and they come together at some point in space, they will add and make a wave
that's twice the height but carries four times the energy. Now, if the same two waves come together
at some other place in space, but one is running half a period late, they cancel and you get very little
energy, practically no energy.

This is the basis for a process that has been known for a long time. It's called interference. The idea
here is that if you go and sit at the edge of a pond and take both hands and put them in the water and
move them up and down, each hand makes a wave. But because of the interaction of these waves,
there will be some directions where you get more energy and there are some directions that you will
get less. Can we make it go only in one direction? Well, you need more hands. And they have to go
perfectly synchronized. But if you do that, what happens is that most of your energy starts traveling
straight down.

Now, this is a remarkable thing because if you think about each one of those little hands, each one of
those little sources, they would send energy all over the place. But when they work together, the result
is that the energy is going mostly in one direction. Now, if the timing was the reason for this
happening, maybe we can play with it. Maybe we can mess with it and see what happens. So what if
each one of these sources goes a little bit after the one next to it? So in that case, what happens is that
these waves start going in different directions, and you can change that direction purely by controlling
timing and nothing else. Now, this makes it possible to change this direction without any mechanical
movement. So it can be almost instantaneous.

You can go even further. You can think about creating a magnifying glass. A focusing system, where
you can actually send the energy, most of it, close to 90 percent of it, in one focal point. But again,
since you're controlling the timing, you can create different focal points, and you can send it to them.
And this is the basis for wireless energy transfer. It's as if you have an army of ants that are working
in perfect synchronization. And each one of them contributes a little bit of energy. But as a whole,
they send it to the right place.

Now, obviously here, timing is everything, like life and comedy.

So we’ve taken this concept, and we've built these electronic chips, integrated circuits, that each one
of them generates a little bit of power. But again, as a group, they are designed to work in perfect
synchronization and drive these little antennas that transmit the energy. Now this army of ants, or
army of antennas, is working together to create those focal points of energy. And what | will show
you next is some examples of how that actually operates.

So what you have here, for example, is a generator unit that's sending power wirelessly to the two
receivers. And here the point is to see how well-defined these focal points are. That LED panel
basically is receiving that power and showing it. So you can see energy is going only where it needs
to go and nowhere else. You can take this and put one of these generators on the ceiling of your
conference room or your living room and transmit energy to various devices that need energy.

Now this generator on the ceiling is going to power a light bulb. Now, as we move the light bulb,
what happens is that you see that there's no energy in the new location, but the system finds it, tracks
it and sends it to the new location. And you can see that it dynamically tracks it back and forth. You
can use this to send energy to one light bulb or to the next one or to both of them at the same time.

Now you can use something like this, for example, to power a drone. This is a battery-less drone that's
being purely powered by that generator facing up from the bottom. And it can also use the same
tracking approach to track the drone.
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So now that we know that we can send energy wirelessly, the question is, how far can we go? Really,
how far can we go? Could we put photovoltaics in space, solar panels in space, and collect the energy
and send that wirelessly to Earth?

This is not a new idea. The first time it was mentioned, it was in a short science-fiction story by Isaac
Asimov from 1941. And what I love about this story is that it's about a self-conscious robot. And the
humans describing this idea to the self-conscious robot, after which the robot says, "Do you expect
me to believe such a far-fetched, crazy notion? What do you take me for?"

The first question almost always asked is that, “Why do you want to put your solar panels in space?
Why don’t you put them up in the desert and be done with it?”” Right? A few reasons. First is that in
space you get about eight times more energy because you don't have day and night, you don't have
clouds, you don't have seasons, and you don't have the atmospheric absorption. Also, now that you
have this ability to send energy where you want and when you want dynamically, you can imagine
that you have dispatchable power. On top of that, it's an always-available power. This can be used for
a place, for example, let's say an island hit by a hurricane where there’s no power. Or a city in war
zone where the power infrastructure is being constantly attacked. You can think about using this to
send power to a remote village in sub-Saharan Africa where there is no infrastructure for power
transmission. And that way democratize the access to energy. Or send it somewhere above the Arctic
circle.

So all of these things are great. But the question is, if it has been known for such a long time and it's
such a great thing, why hasn't it been done so far?

The main reason is that the way it has been envisioned before, they've been thinking about it as a big
elephant. If you're thinking about putting big solar panels in space, collecting the power, generating
a lot of energy, and then putting it into a massive parabolic dish antenna and sending it to a fixed
location on Earth. Sending things to space is expensive. You pay dollars -- and that's plural -- per
gram. The other problem is that even if you could afford it, assembly of something like this in space
is still beyond the capabilities that we have today.

So we came up with a very different approach where we took our generators and turned them into
flexible, fabric-like structures. We are utilizing the amazing power of electronics, integrated
electronics and flexible electronics, to make this very lightweight, flexible, fabric-like structures that
you can roll and pack. And this allows you to have these satellites packed for launch and deployed in
space, where each one of these units would be about several tens of meters on the side. And then you
can pack a whole bunch of them and create a constellation of them that flies in space and forms your
power station to send green energy to Earth. This will be flying in formation around the Earth.
Obviously, this is not the size of the planet because we're talking about a kilometer across for the
whole whole constellation and the planet is a little bit larger than a kilometer.

We've been developing, as a proof of concept, technology demonstrator, and this is called Maple,
which demonstrates the power of flexible structures and electronic circuitry to generate and transmit
power in space. We integrated that with two other technology demonstrators for deployable structures
and photovoltaics that were developed by three teams, led by myself and two of my colleagues. And
we integrated into a satellite that was launched recently. And the purpose of this experiment has been
to demonstrate the power transfer, wireless power transfer in space.

Now that brings me back to the promise of wireless energy transfer and what it could mean for us. |
believe this technology is too compelling to go away. And | believe it's bound to appear in our lives
in one form or another. And that is something to look forward to.
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Recording 15.3

Solar energy is the most abundant, renewable energy source in the world. Solar energy systems refer
to technologies that convert the sun's heat or light to another form of energy for use. The solar energy
that reaches the Earth's surface in one hour is enough to power the entire world for a year.

There are two main types of solar energy systems: solar thermal and photovoltaic (PV). Solar thermal
systems use the sun's heat to generate electricity or heat water or air for use in buildings or industrial
processes. Photovoltaic systems convert sunlight directly into electricity using PV cells made of
semiconductor materials. These systems can be used in a variety of applications, from small devices
like calculators to large-scale power plants.

One of the primary advantages of solar energy is its abundance. The sun provides more energy in a
single hour than the entire world consumes in a year. Solar energy is also a clean source of energy,
meaning it does not produce greenhouse gas emissions or other harmful pollutants during operation.
This makes solar energy an environmentally friendly alternative to fossil fuels like coal, oil, and
natural gas.

Another advantage of solar energy is its versatility. Solar energy can be harnessed and used in various
ways, from heating water for residential use to generating electricity for homes, businesses, and even
entire cities. Solar energy systems can be installed on rooftops, in open fields, or integrated into the
design of buildings. They can also be used in remote locations where it may be difficult or expensive
to extend the existing electrical grid.

Furthermore, solar energy systems require minimal maintenance and have a long lifespan. Once
installed, solar panels can last for 25 years or more with little to no maintenance. This makes solar
energy a cost-effective solution in the long run, especially when compared to the rising costs of fossil
fuels. In addition, solar energy systems can provide a reliable source of electricity in areas prone to
power outages or with limited access to electricity.

Despite these advantages, there are a few challenges associated with solar energy that need to be
addressed. One of the main challenges is the intermittent nature of sunlight. Solar energy systems can
only generate electricity during the day and when the sun is shining, which means they cannot provide
a constant source of power. However, this challenge can be overcome by using energy storage
technologies like batteries or by integrating solar energy with other renewable energy sources like
wind or hydropower.

In conclusion, solar energy is a clean, abundant, and versatile source of energy that has the potential
to meet a significant portion of our energy needs. With advancements in technology and supportive
policies, solar energy can play a major role in reducing greenhouse gas emissions, mitigating climate
change, and ensuring a sustainable future for generations to come.

UNIT 16
Recording 16.1
WHAT TO DO WHEN THERE’S A POLAR BEAR IN YOUR BACKYARD

https://www.ted.com/talks/alysa mccall what to do when there s a polar bear in your backya
rd?utm campaign=tedspread&utm medium=referral&utm source=tedcomshare

When you think of a polar bear, you might think white, cold, cute, fuzzy, huggable. Or maybe you
feel a bit sad, imagining a polar bear floating away on a melting ice floe. Either way, there's a good
chance that for you, polar bears are a distant reality.

But think of those living and working in the Arctic. For them, melting ice doesn't mean polar bears
floating away. It means the bears getting stuck on land and more desperate for food. For them, polar
bears can be a daily reality. And whether this reality feels safe or scary depends on how well prepared
people are to coexist with the world's largest four-legged predator.
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After working and living off and on with polar bears for over 12 years, | know coexisting with them
can be a challenge, and it will only get more challenging as climate change forces our species to
increasingly overlap in the coming decades. With my organization, Polar Bears International, I'm
focused on conserving wild polar bears while respecting and assisting those who share their coastlines
with this carnivore.

To understand how to best coexist with polar bears, we first need to understand them. And | think
one of the best places to start is with one of the most common questions | get asked, which is, "How
are they actually doing?" It's a great question. It's simple, but the answer has some nuance and can
depend on where we're looking in time and space.

If we could pause time and stop all the impacts we're having on the planet, then sure, right now the
species would be okay. We still have about 25,000 polar bears spread across the Arctic, split into 19
different populations in Canada, Russia, Norway, Greenland and Alaska.

But obviously, we can't pause time. The world is warming and the Arctic is warming faster than
anywhere. If we did nothing to change our current path, we could lose most of the world's polar bears
by the end of the century due to habitat loss. Populations are experiencing changes at different rates
depending on where they are, but ultimately all will be impacted unless we collectively switch to
cleaner energies.

So we're racing time to tackle climate change in the long term and in the short term, trying to keep as
many polar bears in the wild as possible. But in the short term, one of the biggest hurdles these
charismatic megafauna face is us.

Polar bears use the frozen ocean for traveling, mating and hunting their main prey: seals. Specifically,
high-calorie seal blubber. Polar bears can't outswim seals, so they use the sea ice to sneak up on
unsuspecting prey. Polar bears need sea ice for sustenance and survival, period.

So what happens when ice bears start losing their ice? They get stuck on land and they get hungry.
Polar bears want and need blubber, but they're still bears, so they will follow their noses to fill their
tummies, whatever that takes. But it takes a lot. Just one polar bear needs a lot of seals, and just one
seal is equal to about 74 snow geese or 216 snow goose eggs -- it's a big omelet -- or three million
crowberries. This amount of food doesn't exist on the tundra in quantities great enough to sustain a
population of blubber-hunting ice bears.

So when polar bears can't find good food to eat, just like people, they'll fill up on junk food. And for
polar bears, junk food is human food. And for a hungry bear, the best late-night fast food takeout can
be their northern neighborhood's trash. But we have a saying in conservation: a fed bear is a dead
bear, and this has major implications for coexistence.

Many people work and live across the north, and some Indigenous cultures have centuries-old, deep
knowledge of polar bears. But as the world is warming and bears are spending more time on land,
more people are moving north and also spending more time on the land and bringing with them more
food and more garbage. And they might not be so bear aware.

This is a rising safety concern for humans who are always the number-one priority. It's also a concern
for the bears because when a polar bear has a negative encounter with a human, it risks being taken
out of the population in a defense kill, which is the legal killing of an animal to defend life or property.
Now here, | should also mention that in parts of the range, polar bears are harvested under a quota
system informed by science and Indigenous knowledge. If | don't mention it, people can think I'm
hiding it, and when | do, they can be surprised that I'm not opposed. It is incredibly important that we
protect the rights of Indigenous peoples to practice their traditions. And right now that practice is not
a significant threat to the species. Where we could see population-level impacts is through climate
change, or if defense kills, which count toward quotas, defense kills start rising above the relatively
low quotas. That's when | worry.

But people can't worry about conservation when their lives are at risk. So we need to help limit
negative polar bear encounters and support people in protecting themselves with whatever tools work
best for them. And to help with that, we can provide tools that are non-lethal.
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Luckily, non-lethal tools are available and more are being developed, particularly in Canada, which
is home to two thirds of the world's polar bears. And one of the best testing grounds for tools is in the
self-proclaimed polar bear capital of the world, Churchill, Manitoba.

Churchill is home to the western Hudson Bay population, some of the best-studied and most-southern
polar bears in the world. In this region, the ice-free season is lengthening, meaning these bears are on
land longer and have less access to calories compared to their grandparents. This does not mean all
the bears are starving to death. It means the females are having a harder time having cubs, the cubs
are having a harder time becoming adults and some bears have just moved elsewhere in search of
better conditions. As a result, this population has declined from about 1,200 bears in the 1980s, to
just over 600 today, almost 50 percent.

Churchill is also home to about 900 people, but grows by thousands during tourist season. And
visitors do sometimes ask me, "Do polar bears really come into town or is this some tourism ploy?"
Oh yeah, they come into town.

So this is from last fall, which is in bear season, October, November in Churchill, and the local woman
had gone out through a living room about 4 am and watched this through her window. And no doubt
she called the Polar Bear Alert hotline right after, which is a real thing. But you can tell how big they
are, curious and pretty rude.

So polar bears are an economic keystone in Churchill, driving tourism and creating jobs. It's important
Churchill protects them and their people, which they do through a wide variety of efforts. But one of
the most interesting and effective is their waste management. Unsurprisingly, Churchill's garbage
dump used to be outdoors, which was fine until it became a popular polar bear buffet. So this is a
problem for the bear's health, but also because when they're on their way to the snack bar, they risk
bumping into people.

Polar bears are no more likely to actively hunt and kill people than black bears, But they are more
likely to attack near towns, especially when food is nearby. So Churchill did the smart thing, and
they've just moved their garbage dump indoors. Now the bears can't even get to it. They also installed
residential bear resistant bins, so no polar bear with late night munchies in this town gets any rotten
food rewards.

Churchill continues to evolve their waste management because it's key in coexistence. But not
everywhere can do what Churchill's done. So we need more options. Polar Bears International is
working on innovative technologies that could help provide longer lead times between when polar
bears and people meet or prevent them from meeting altogether.

Just one example, GPS tracking. It can tell us where, when and why polar bears move. It's critical
data, but we've only successfully collared adult females. Adult males have these like pylon heads with
necks thicker than their skulls, and they just pull collars right off. And then the subadults are still
growing. And this is really too bad because the subadults, or the teenagers, often cause the most
trouble, big surprise.

So we've started working with 3M, the sticky stuff company that makes Post-it notes, and they're
helping us figure out how to stick a tracker to any bear's fur. These "burr on fur” tags could be a
conservation game changer, letting us temporarily tag any bear that comes too close to a community.
And upon relocation, we can track that bear and intercept it before it gets too close. This could help
reduce dumpster diving and reduce negative human-bear encounters, keeping both species safer. We
also hope the tags could be used on other species that maybe need some support staying away from
us humans.

But finally, the number one most important coexistence tool we have is our willingness to cut carbon
emissions and stop trapping so much heat in our atmosphere. But on that note, | have some optimism.
Sea ice. It's very responsive to atmospheric temperatures. We can keep this habitat in the Arctic, but
it will mean drastically reducing our emissions and eventually getting them to zero. Polar bears are
fat, white, hairy canaries in the coal mine, warning us to act now. The faster we switch to cleaner
energies, the better we can protect future generations of polar bears and people.
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I'd be lying if I said | wasn't worried, but action is the best antidote to anxiety. And I'm working to
ensure climate change doesn't separate our species for good. But until then, it's bringing us too close
together. Coexistence is the only option. Let's make it safe for all.

Recording 16.3

The Arctic is one of the world's most rapidly changing regions, both in terms of climate and
geopolitics. The region is warming at twice the rate of the rest of the planet, leading to rapid ice melt
and changing ecosystems. At the same time, the opening up of new shipping routes and access to
natural resources has sparked increasing competition among Arctic nations. This combination of
environmental change and political tension has made the Arctic a focal point for international
cooperation and conflict.

One of the most visible impacts of global warming on the Arctic is the loss of sea ice. Every summer,
the extent of the ice cover decreases, and each year the minimum ice extent is lower than the previous
record. In 2012, the Arctic saw its lowest ever summer ice extent, with only half the amount of ice
recorded in the early 1980s. The consequences of this decline are far-reaching. Sea ice reflects
sunlight back into space, helping to cool the planet. As the ice melts, more of the sun's energy is
absorbed by the ocean, which in turn warms the atmosphere. This feedback loop amplifies global
warming, making the Arctic a key driver of climate change.

The melting of the Arctic ice also threatens the survival of iconic species such as polar bears and
walruses. These animals rely on the ice to hunt, rest and give birth. Without it, they are increasingly
vulnerable to starvation and predation. The changes are not limited to the marine environment; the
Acrctic's frozen landscapes are also thawing. Permafrost - ground that remains frozen all year round -
is starting to melt, releasing large amounts of carbon dioxide and methane, two potent greenhouse
gases. Thawing permafrost also poses risks to infrastructure, such as roads and buildings, which were
built on the assumption that the ground would remain solid.

As the Arctic melts, it is revealing new opportunities for resource extraction and trade. The retreating
ice has opened up new shipping routes, such as the Northern Sea Route and the Northwest Passage,
which could significantly reduce travel times between Europe, Asia and North America. The region
is thought to hold vast reserves of oil, gas and minerals, attracting interest from both Arctic nations
and non-Arctic powers. Russia, in particular, has been investing heavily in its Arctic infrastructure
and military capabilities. In 2007, a Russian submarine planted a flag on the seabed beneath the North
Pole, symbolising the country's territorial ambitions in the region.

The changing Arctic presents both challenges and opportunities for international cooperation. On the
one hand, the melting ice threatens to disrupt ecosystems and displace communities, requiring
coordinated efforts to adapt and mitigate these impacts. On the other hand, the opening up of new
shipping routes and access to resources could stimulate economic growth and trade. How these
competing interests are managed will determine the future of the Arctic and its role in the global
climate system.
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