BOCIIPHHHUMAS APYT Ipyra U ceOsl Kak WICHOB pa3HbIX rpy1. Yarue, 6e3yciioBHO, KOTAA pedb HIET O MEXIPYITOBBIX KOH-
(ITMKTaxX, IMEIOTCS B BUY MMEHHO KOH(IMKTBI MEX/y IpyIiamMu jitoseit. OfnH U3 BapuaHTOB 00bSCHEHHS MEXKTPYIIIO-
BBIX KOH()IMKTOB OCHOBAH Ha M3BECTHOW KOHLECIIUH (PYCTPALIMOHHON JIETEPMHUHAIINY arpecChy, KOTopast Jajia TOII0K
COOTBETCTBYIOIIINM HCCIIECOBAHISIM B 00TACTH MEXTPYIIIOBOTO B3aUMOACHCTBHSA. [4]. TpanuimoHHble KitacCH(pUKaIm
KOH(IMKTOB JIAJIEKO HE BCET/Ia BKIIIOYAIOT BHYTPUIPYIITIOBBIC KOH(QIMKTHI. JTO CBSI3aHO C TEM, YTO OOBIYHBIM OCHOBAaHH-
€M JJIs pasTpaHNdEHHS BHOB KOH(IHKTA SIBISIFOTCS €T0 CTOPOHBI (JINYHOCTHBIE 00PAa30BaHMsI OTHOTO CYyOBEKTa, pa3HbIC
CyOBEKTBI WM I'PYIIIbI JIIOJEH), @ B BBIWICHEHUH BHYTPHUIPYIIIOBBIX KOH(MIUKTOB 3TO OCHOBAHHUE SIBHBIM 00Opa3oM Ha-
pymaercs. JIelicTBUTENBHO, KTO SIBISIETCSI CTOPOHAMH BHY TPUIPYIIIOBOTO KOHGHKTA? JINOO OT/ENbHbIE WICHBI TPYTIITH,
100 OT/AENBHBIE TPYIITUPOBKY BHYTPHU Hee, MO0 WiICH IPYIIbI U OCTallbHAsl €e 4acTh (IO3ULMSI KOTOPOH, KaKk MpaBH-
710, IEPCOHUMUIMPYETCSI TUACPOM WIN JIPYTHM aKTUBHBIM WICHOM T'PYIIBI). DTO CTaJ0 OCHOBAaHWEM IJISl IPUHSITOTO
MHEHHUSsI, YTO BHYTPUTPYIIIIOBbIe KOHGIUKTHI (DAKTUYECKH HE UMEIOT CaMOCTOSITEIbHON (DEHOMEHOJIOTMH U TIPUHUMAIOT
(hopMy JINOO MEKITMIHOCTHBIX, THOO MEKIPYIIOBBIX KOH(PIUKTOB.

briarogapst KOH(QIMKTY OKa3bIBACTCSl BO3MOXKHBIM MEPBHYHOE YCTAHOBJICHHUE €AMHCTBA MIIM €0 BOCCTAHOBIICHHE,
ecii oHO ObUTO paHee HapyiieHo. OfHAKO HE KaXIblid THUI KOHQIIMKTA OyJeT CIIOCOOCTBOBATH YKPEIUICHUIO T'PYIIIIHI,
PaBHO KaK M HE BO BCEX IPYIIax KOH(IMKT MOXKET Pean30BbIBaTh MoJ00HbIe (pyHKIMH. Hannune 3TUX MO3UTUBHBIX
MOTEHIMH KOH(IIUKTA ONPE/EISIETCS] ero THUIIOM, PaBHO KaKk MU OCOOCHHOCTSIMM Ipymnibl. HeoOX0IMMbIM MOMEHTOM HC-
CJICIOBAHMS MEXaHI3MOB BO3HUKHOBEHHUS BHYTPUIPYIIIIOBOTO KOH(IMKTA CTAHOBUTCS] H3yUEHHUE CHCTEMBI ITPEAMETHBIX
B3aNMOCBSI3el MH/INBUJIOB, OCHOBOM KOTOPBIX CIIYy)KHT COLMAIILHO 00YCIIOBICHHOE ITPOOJIEMHO-1IETIEBOE COJIEPIKaHHUE CO-
BMECTHOH AeATEIbHOCTHY. [5]. M3 3TOTO CiieyeT BBIBOA, UTO KOH(IIMKT HEJb3sI pACCMATPUBATh C TOUKH 3PEHUS OHOM
Teopuu. M3yueHne qaHHOTO (heHOMEHA JIOJKHO COOITI0NATh HEKYIO IICHXOJI0IHYECKYIO TPaIUIIUIO.

Kondumukr cnemyer paccMarpuBarh ¢ pa3HbIX CTOPOH €TI0 MPOSIBICHHS TAKUX KakK:

1. KOH(UIUKT C TOYKHU 3PEHMs] HHTPAIICUXHUUECKOW HHTEPIIPETAIINH;

2. KOH(UIMKT KaK peaKnus Ha BHEIIHIOIO CUTYAIHIO;

3. KOH(ITUKT KaK KOTHUTUBHBII (heHOMEH.

Kondunukr B X01e CBOETro pa3BUTHS M 3aBEPILICHUsI OCTABISET HA JIMYHOCTH (TpyMIie) KOHCTPYKTUBHBIM WK Jie-
CTPYKTHBHBIH C/IBUT. BO MHOTOM MMEHHO TaKTHKa MOBEACHHS B KOH(IMKTE SIBISICTCS PEIIAIOIINM 3BEHOM B TIO3UTHBHOM
WJIM HETaTHBHOM €ro 3aBeplleHrn. Ha 3TOM OCHOBaHUM MBI MOXKEM BBIICIIUTH CXEMY, KOTOpast UMEET CJISTYIOIINI BUI:
KOHQIIUKT — M3MEHEHHE — a/IalTalus)/ Iu3a[anTalns — BbDKHBaHHE/IATOIOMMYECKOe Pa3BUTHE.

Takum 00pazoM, KOH(IIUKT — 5TO CUTHAJI K U3MEHEHUIO ¥ NCTOYHUK pa3BUTHS. M TOMbKO MHAMBUL (TPyIIIa) onpe-
JIETISIFOT, KAKOM UTOT 3TOTO Pa3BUTHs OyJeT MproOpeTeH.
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The article considers the issue of introduction to human ecology as part of a preparatory department curriculum.
The authors justify the feasibility of incorporating human ecology issues into classes of Chemistry and the English
language and illustrate the possibility of promoting health consciousness and environmental awareness in international
students by relating the course content to real life for stimulating active participation in analyzing and considering the
solutions of urgent ecological problems.

B crarbe paccmarpuBaeTCsi BOSMOXKHOCTD 3HAKOMCTBA CITyIIATesICH ¢ mpoOieMaMH, CBSI3aHHBIMH C DKOJIOTHEH
YeJI0BEKa, B paMKax 00pa30BaTeIbHON MPOTrpaMMBbl OATOTOBUTEIHHOTO OTACICHHUS. ABTOPEI 000CHOBBIBAIOT IIEJIe-
c000pa3HOCTh OOCYKICHHS TaHHBIX MPOOIEeM B Tporecce 00y4eHUsI XHMUHU U aHIITUICKOMY SI3BIKY U JCMOHCTPH-
PYIOT Ha IpUMEpax cocoObl MOTHBALIMH 3/10POBOTO 00pa3a KM3HU U Pa3BUTHS DKOJIOTUUECKOTO CO3HAHMUS y MHO-
CTpaHHBIX CIyIIaTesieil TOCPEICTBOM OOyYeHHsI Ha OCHOBE KOHKPETHBIX CIIydaeB, CBS3BIBas CONEPXKaHHWE Kypca
C peasbHOM KM3HBIO B IIETSIX MOTHBAIMY aKTUBHOTO YYacTHs B aHAJU3E U PACCMOTPEHHH BO3MOKHBIX BaPHAHTOB
peIIeHHS aKTyaJIbHBIX SKOJIOTHYECKUX MPOOIeM.

Keywords: human ecology, health consciousness, environmental awareness, environmental health, international
students, preparatory department, pre-medical curriculum.
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Social-ecological issues in students’ education have been an important part of all curricula in International Sakharov
Environmental Institute. Loss of biodiversity, land and air pollution do not just harm the nature around us, all this threatens
our well-being. In the recent years human ecology has become a major topic of discussion in academic and public circles.
The rapid development of industry and technology has led to deterioration in the chemical composition of the biosphere,
which could not but affect people’s health, leading to an increase of chronic, oncological, autoimmune diseases, and the
emergence of allergic reactions.

In 1989 the World Health Organization (WHO) introduced the term “environmental health” and defined it as “Those
aspects of human health and disease that are determined by factors in the environment and the theory and practice
of accessing and controlling factors in the environment that can potentially affect health” [3]. Environmental health
encompasses all of the external factors that affect human health and wellbeing. This ranges from the air we breathe, the
food we eat and the water we drink, to the wider impact of human-made hazards on the world around us.

Researchers associate the ecological crisis situation to a greater extent with broken values of people, and to a lesser
extent with the crisis of nature itself. Health consciousness and environmental awareness ate indicators of a person’s
moral maturity. Our practice of interaction with international preparatory department students convinces us that this
important component of a person’s moral maturity is not completely formed. Teaching students from different countries
helps us to observe that this problem is global and has been caused mainly by lack of knowledge therefore it is primarily
an education problem.

Researchers prove the importance of ecological education for future doctors.

In 2012 the journal “Science” published an article “Add Ecology to the Pre-Medical Curriculum”, where the authors
expressed their belief that the specific competencies proposed by the Association of American Medical Colleges—Howard
Hughes Medical Institute report in 2011 and the corresponding proposed changes to Medical College Admission Tests
should include biodiversity and ecological interactions that can influence human health. They claim that understanding
the role of species interactions with each other and with the abiotic environment will be crucial to future physicians as they
diagnose disease and prescribe medication, as soon as a wide variety of species are medically important, both as causes
and cures of disease. Approximately 75% of newly emerging infectious diseases in humans are zoonotic, predominantly
from wildlife. Many ill nesses are induced or exacerbated by environmental factors, including climate and pollution. They
proposed an additional core competency for the pre-medical curriculum: “Demonstrate an understanding of taxonomic
diversity and fundamental ecological processes and how they relate to human health” [2].

In his review article “Ecological analysis in general medicine” Jose Luis Turabian stresses that “human ecology
designates a complex and multidimensional system that includes individuals and their reciprocal interactions with their
global environments and the subsequent impact of these interactions on their health. Certain symptoms can be understood
as attempts by the organism to adapt to a new environment or situation. Physical symptoms are signs that the body needs
to change. The suppression of symptoms could lead to situation of imbalance at a deeper level of the organism”. He
suggests the introduction of ecological analysis into general medicine, which will lead to comprehensive understanding
of patients, and therefore having a holistic view of diseases [5].

Pre-medical international students study the English language as well as Chemistry, Biology and Physics in English.
The latter subjects are connected with the study of nature and environment, hence the preparatory course should include
discussions based on a set of questions related to environment protection issues, brainstorming tasks consisting ideas or
giving solutions to a given problem. The process of training should be properly organized. Teachers should use students’
life experience for their further development.
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In chemistry classes, it is important to focus not only on the physical and chemical properties of substances and
compounds as well as on the ways they are produced and used, but also on the ways they affect the environment and
human health. It is important to reveal the relationship between biochemical and physiological processes in the human
body, and the concentration of chemical elements and their compounds in soil, water, air, food, to form ideas about the
cycling of substances in nature, and the influence of anthropogenic factors on the emergence of ecologically disadvantaged
territories.

It is widely known that with the increase in the number of motor vehicles, the concentration of chemical substances
in the air has increased significantly. So in 2022 the average concentration of carbon dioxide was 150 percent of the pre-
industrial level (according to the World Meteorological Organization for Greenhouse Gases). Carbon dioxide is highly
carcinogenic and badly affects the human body. Due to the constant influence of high CO2 concentrations, the hydrogen
pH of the blood changes, namely, an increase in acidity, which leads to acidosis, and as a consequence leads to disruption
of physiological processes in the body, for example, reduced absorption of magnesium, potassium, calcium, sodium ions,
which in its turn can lead to the development of cardiac rhythm disorders, tendency to hypertension, muscle hypertonia.
Acidosis can provoke the development of diabetes mellitus, problems with the musculoskeletal system, cardiovascular
diseases, general weakness. Therefore, it is vitally important to carry out activities to reduce the concentration of carbon
dioxide in the atmosphere. The activities (problem solutions) — planting green areas, ventilation of the premises, the use
of humidifiers and air purifiers in the premises — are suggested by the students after completing a brainstorming task.

Increased concentration of most gaseous chemical compounds in the air course irritation of mucous membranes
and airways and lead to respiratory diseases. Such substances include chlorine and its compounds, ammonia, nitrogen
oxides, sulphur oxides, acetone vapours and others. According to statistics, among the urban population, the highest
incidence of respiratory diseases is found in industrial regions where the air is heavily polluted by sulphur gas. The annual
technological input of this substance exceeds 150 million tons: about 60% of this amount are products of fuel burning
containing sulphur (including diesel). When it enters the body, sulfuric gas causes acute toxic lesions of the respiratory
organs — laryngitis, tracheitis, bronchitis, toxic pneumonia. The compounds of the other chemical elements, nitrogen
oxides (II and IV), are toxic enough to irritate the mucous membranes of the pulmonary edema. In addition to industrial
emissions, NO, NO2 are responsible for the increase in ambient air concentrations due to the combustion of diesel,
cigarettes, keratin heaters, wood-burning boilers.

The human body is a complex self-correcting open system, which needs a variety of microelements for its proper
functioning. For example, iodine is involved in the functioning of the thyroid gland, providing the formation of thyroxine
and triiodothyronine, which are involved in regulating the processes of energy formation in the body and are necessary
for the growth and differentiation of cells in the body tissues as well as for trans-membrane transport regulation. This
micronutrient enters the body solely with food and people living near salty bodies of water are less likely to develop iodine-
deficiency conditions. However, the uneven spreading of the waters of World ocean over the Earth’s surface accounts
for a sufficient number of areas with low concentration of iodine in water and soil that causes iodine deficiency in plants
and animals, and thus in humans. For the prevention of iodine deficiency diseases in many countries of the world certain
activities are carried out, for example, the use of iodized salt as well as iodine enriched food, the distribution of biological
additives to food, etc. However, one of the consequences of iodine deficiency prevention has been an increase in the level
of autoimmune thyroid diseases. It is generally accepted that two factors contribute to the development of autoimmune
thyroid diseases: genetic and environmental. In recent years, excess iodine has been identified as an environmental risk
factor for autoimmune thyreopathy. Experimental and clinical studies have shown the relationship between long-term
excess iodine intake and the induction of autoimmune thyreopathy in humans and animals.

Food industry development has not only led to an increase in the diversity of food products, but also to the active use
of various synthesized food additives. Food additives are widely used in fast food, semi-finished products, for prolonging
shelf life of food products, reducing the calorie content of food. Today about twenty-two food additives are known, they
include: colorants, preservatives, emulsifiers, flavour enhancers, stabilizers, etc. One of the main conditions for the use of food
additives is their toxicological safety. At the same time very little attention is paid to assessing the impact of food additives
on human mutagenesis. Not all modifications of the DNA molecule are dangerous, but spontaneous, non-directed mutations
carry negative effects on the body. Induced mutagenesis can lead to hereditary oncological diseases, congenital malformations.
Food additives can lead to an increase in spontaneous mutations in the human body, they can enhance the effects of mutagens
present in the environment, that is, to manifest commutative activity. The main types of mutations caused by chemicals
are: modifications of nucleotides in DNA structure and chromosomal abbreviations — changes in chromosome structure. For
example cinnamon aldehyde showed mutagenic properties in an experiment on mice. Tin chloride preservative was found to
be genotoxic in microbiological tests, and formaldehyde exhibited mutagenicity by inducing chromosome abbreviations in
human cell culture. Food colorants such as: E142, E125, E150c, E150a caused chromosomal mutations in mammalian cell
culture. So the mutagenic effects of most chemicals used in food industry are not properly studied yet. Consequently, it is not
possible to predict the effects of the accumulation and transmission of possible mutations to the next generation.

Cancer is the second leading cause of death in the developed world. Environmental factors that increase the likelihood
of malignant tumours are called carcinogens. Among these factors, we distinguish chemical carcinogens, which enter our
body mainly with food. The most common are nitric acid salts — nitrates. If accumulated in large amounts in vegetables,
as a result of the excessive use of nitrogen fertilizers, nitrates are restored to nitrite in the stomach and interacting with
gastric juice, are converted into nitrosamines, substances with a wide range of carcinogenic and genotoxic effects. While
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studying the negative effects of nitrosamines on human health, scientists conducted research on animal cell cultures. They
concluded that this group of substances increases the risks of developing malignant neoplasms in the liver. In addition
to vegetables, dangerous nitrogen organic matter can be found in jerky, processed fish, cocoa, alcoholic beverages, dairy
products, fermented and marinated food. The Pharmaceutical Journal also reported that in 2019, an over-the-counter drug
called Zantac was withdrawn from the US and EU markets due to nitrosamines. Pharmaceutical companies producing
certain classes of pressure regulators — sartans — were also forced to revise their production processes in 2019 after
massive drug recall in 2018. Another large group of chemical carcinogens are polycyclic aromatic hydrocarbons. They
are formed by burning household waste, incomplete combustion of oil products, are released into the atmosphere air
together with the exhaust gases, tobacco smoke. Being free, this group of substances enters open water, groundwater.
This is facilitated by precipitation, directly washing polycyclic aromatic hydrocarbons into water, as well as the period
of snow melting. The most dangerous of this group of organic compounds are benzantrazene, oval, benzipen. In addition
to their carcinogenic properties, these compounds have the potential to disrupt foetal development. According to studies
conducted at the Colorado University, polycyclic aromatic hydrocarbons can cause neoplasms in the lungs, as well as
provoke the transformation of existing benign neoplasms into malignant ones. Moreover, such changes in animal cell
culture occurred fairly quickly, within a few hours. So, exposure to this group of substances exceeding the limit doses can
cause toxic effects to the body, and even irreversible processes in case of long-term exposure.

While studying the above mentioned issues pre-medical students develop creative projects, participate in round table
discussions or debates, brainstorming tasks, case studies and role-plays. Creative activities in Chemistry and the English
language classes help learners to visualize alternatives or possibilities from different perspectives, propose innovative
ideas and resolutions. They review the progress of implementing them and adjust the process for improvement. Such
ways of learning make learners curious about the process and the topic and foster learning itself. Emotions associated with
information power long-term memory [4].

Incorporating human ecology issues into classes of Chemistry and the English language and promoting health
consciousness and environmental awareness in international students through debate and negotiation requires complex
modes of communication. According to the principle of interdisciplinary relationships the syllabus of the educational
discipline “The English language” includes the following topics connected with environment protection and healthy way
of life: “Diet, nutrition and the prevention of chronic diseases”, “GMOs — their role in environmental management”,
“Plant Kingdom diversity”, “Life of Animals”, “Challenging Problems of Ecology”.

The reader “English for students of medicine and biology” [1] is specially designed not only for vocabulary learning
but also for promotion of health consciousness and environmental awareness in students. The topics suggested for
discussion are all burning social-ecological and health issues: “Doctors in society”. “Medical professionalism in a changing
world”, “Your body: how it works”, “The immune system”, “Main health problems and challenges”, “The human genome
project”, “Mutations”, “Virology and viruses”, “Genetic engineering and human genetics ethics”, “Cloning”, “Ethical
issues in biotechnology”, “Organ transplants”, “Challenging problems of ecology”. We hope that discussions and creative
activities that we offer in this book will add to students’ motivation to improve environmental health. Enhancing creativity
in the classroom is what we do to support in-depth learning. Telling an engaging story is a technique we use to build
a creative learning experience through emotions. We believe that learners will get deeply engaged with creative tasks.
As the more the students engage with the process, the longer they retain knowledge and get a better understanding of the
problem, acquiring the desire to be environmentally friendly.

In our reader “English for students of medicine and biology” we suggest some creative activities in writing. For
instance: “The human immune system can be thought as of as an army defending a kingdom, keeping it safe and keeping
out invaders. Using this analogy, suppose that you are the leader of the army and that the king has just been killed
in a fierce battle which was the result of an attack by an invading army. The invading army destroyed the castle, the
surrounding village, and the homes of your people. You know it is your responsibility to rebuild the kingdom. To do this,
you must select a new site for the village and must begin building the fortress to defend the castle and its people from
future invaders. Describe what should be done step by step to restore safety and security of your people and to rebuild
a well-protected kingdom (human body).”

Introduction to human ecology through creative activities for communicative practice suggested in the reader is also
provided by brainstorming tasks and round table discussions:

— Do you know which diseases are still incurable? We are fortunate to live in a time when — thanks to scientific
advances that have produced lifesaving vaccines and treatments —we can actually begin to imagine a disease-free world.
This world may one day be possible. How?

— Embryonic stem cells offer hope for new therapies, but their use in research has been hotly debated. Embryonic stem
cell research poses a moral dilemma. It forces us to choose between two moral principles: the duty to prevent or alleviate
suffering and the duty to respect the value of human life. So which moral principle should have the upper hand in this situation?

— Human cloning is forbidden; yet, in some countries, therapeutic cloning is no longer illegal. There was a shocking
276 failed attempts before success with Dolly the sheep. Can you imagine having 276 failed attempts at human cloning?
Do you think cloning is moral? What gives humans the right to dictate the production of new life?

— What can large cities do to improve their air quality? Do you think cars should be banned from city centres?
What do you think the effects of such a ban would be? Should gas for motorists be more expensive? What would be the
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advantages and disadvantages of this? How much more would you be prepared to pay for an environmentally-friendly
car? Would you like to own a hybrid or electric car?

— Do think global warming is real? What is global warming? Do you think this is an effect of pollution?

What’s happening to forests in the world? What happens when we remove forests? What can we do to protect forests?

— Are you concerned about the environment? What do you think is the biggest issue? What little things do you think
you could do to help protect the environment? Look at the following list of things which could help the environment.
Work in a group to establish which are very important, which are good ideas and which are irrelevant. Say which ones
you do or don’t do and explain why.

— Turn off the tap when you brush your teeth.

— Turn off your computer when you are not using it.

— Turn down the thermostat or air conditioning at home.

— Don’t buy bottled water.

— Use public transport whenever you can.

— Recycle everything you can.

— Don’t buy products with excess packaging.

— Turn off the lights when you leave a room.

The topics for creative projects suggested in the reader are designed to promote interest in wildlife and maintain the
values of environment preservation in students:

— What animal best represents you? Why? If you could be any animal in the world what would it be and why? What
natural animal ability or talent would you like to have?

— Create a presentation of an animal that is commonly found in your country. Try to include information on where it
lives, how it viewed in your country and any culture that surrounds it.

People’s environmental awareness today is an integral part of the world in which our great-grandchildren will live. We
can all take actionable steps as individuals to help improve our environmental health. It is quite obvious that it is necessary for
people to form a new vision of the world, a new type of ecological consciousness, characterized by the absence of opposition
between man and nature. In this regard, promoting health consciousness and environmental awareness in students for the sake
of environment preservation on the one hand, and their own health on the other hand, is the main task for school and university
teachers in the framework of environmental education. Human ecology as content for teaching is an effort worth pursuing as
we give students knowledge, competencies, and tools to live in a healthy environment.
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