
ИНОСТРАННЫЙ ЯЗЫК 
В ПРОФЕССИОНАЛЬНОЙ 
КОММУНИКАЦИИ-15
Материалы 
ХV Всероссийской научно-практической конференции 
студентов, магистрантов, аспирантов
(г. Уфа, 7–18 апреля 2025 г.)



Министерство науки и высшего образования РФ 

Федеральное государственное бюджетное образовательное учреждение 

высшего образования  

«Уфимский университет науки и технологий» 

ИНОСТРАННЫЙ ЯЗЫК  

В ПРОФЕССИОНАЛЬНОЙ КОММУНИКАЦИИ-15 

Материалы  

ХV Всероссийской научно-практической конференции 

студентов, магистрантов, аспирантов 

(г. Уфа, 7–18 апреля 2025 г.) 

Научное электронное издание сетевого доступа 

Уфа  

Уфимский университет 

2025 



2 

УДК 001 

 ББК 72 

 И68 

Публикуется по решению кафедры иностранных языков 

естественных факультетов ВШ ЗФЛиП УУНиТ.  

Протокол № 9 от 21.04.2025 г. 

Редакционная коллегия: 

д-р филол. наук, профессор Н.П. Пешкова (отв. редактор); 

канд. филол. наук, доцент Д.Г. Акубекова; 

канд. филол. наук, доцент А.А. Бен Шушан; 

канд. филол. наук, доцент И.Х. Мигранова; 

канд. филол. наук, доцент А.В. Моисеева; 

канд. филол. наук, доцент В.А. Саблукова; 

канд. филол. наук, доцент А.С. Титлова; 

старший преподаватель В.Н. Попова; 

ведущий инженер А.Р. Ахметзянова (отв. секретарь) 

 Иностранный язык в профессиональной коммуникации-15: материалы 
И68  ХV Всероссийской научно-практической конференции студентов, магистран- 

тов, аспирантов (г. Уфа, 7–18 апреля 2025 г.) / отв. ред. Н.П. Пешкова 

[Электронный ресурс] / Уфимск. ун-т науки и технологий. – Уфа: Уфимский 

университет, 2025. – 122 с. – URL: https://uust.ru/media/documents/digital-

publications/2025/061.pdf – Загл. с титула экрана.
ISBN 978-5-7477-6087-5 

   В сборнике представлены материалы 15-й Всероссийской научно-практической 

конференции студентов, магистрантов и аспирантов. Одной из основных задач 

конференции молодых ученых, помимо обмена информацией, является эффективное 

использование иностранных языков – английского, немецкого и французского – для 

осуществления профессиональной и научной коммуникации. В тезисах докладов 

обсуждается самый широкий круг проблем естественных, технических и 

гуманитарных наук. 

   Предназначено для молодых ученых, аспирантов, магистрантов и студентов, 

заинтересованных в совершенствовании навыков осуществления иноязычной 

профессионально-научной коммуникации. 

 УДК 001 

 ББК 72 

ISBN 978-5-7477-6087-5   © Уфимский университет, 2025 

https://uust.ru/digital-publications
https://uust.ru/digital-publications


3 

Секция 1 

НАУЧНО-ТЕОРЕТИЧЕСКИЕ  

И ПРИКЛАДНЫЕ ПРОБЛЕМЫ ИССЛЕДОВАНИЙ 

(на материале кандидатских и магистерских диссертаций,  

выпускных квалификационных и научных работ студентов) 

ГУМАНИТАРНЫЕ НАУКИ  
(КУЛЬТУРОЛОГИЯ, СОЦИОЛОГИЯ) 

УДК 394.9 

Badretdinova Gusel 

UGNTU, Ufa 

English Language Advisor: 

Doctor of Philology, Associate Professor Ben Shushan A.A. 

Peoples' Friendship House: A Bridge between Cultures and traditions 

In the context of globalization and cultural diversity, it is becoming 

important to create a space for dialogue and mutual understanding between 

different ethnic and cultural groups. One of these main institutions is the House 

of Friendship of the Peoples of the Republic of Bashkortostan.  

The State budgetary institution House of Friendship of Peoples of the 

Republic of Bashkortostan was established in 1994 in accordance with the 

Decree of the President of the Republic of Bashkortostan to implement the state 

national policy aimed at preserving and developing the culture and native 

language of people living in Bashkortostan. The institution began its activity in 

1995 with the aim of preserving and developing the cultural traditions, language 

and ethnic identity of the inhabitants of the Republic of Bashkortostan. It 

promotes the formation of national cultural associations and socio-economic 

complexes aimed at preserving historical, national, educational, scientific and 

aesthetic values, as well as the implementation of socio-economic activities.  

The House of Friendship of Peoples plays an important role in the 

formation and strengthening of relations between peoples. In addition, it 

coordinates the work of 36 branches of the historical and cultural center and 

more than 26 national cultural centers of the Republic of Bashkortostan. 

In recent years, the House of Peoples' Friendship has intensified its efforts 

to sign cooperation agreements. This allows us to expand the scope of 

cooperation, but also attracts new resources and ideas. For example, agreements 

with various cultural and educational institutions may include joint projects, 

research, and other forms of cultural diversity improvement.  

Special attention is paid to interacting with a young audience. Student and 

youth organizations have initiated not only cultural programs, but also projects 

aimed at strengthening cultural dialogue. In the world where extremism and 
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terrorism are becoming more widespread, the Peoples' Friendship House 

organizes meetings with students to prevent these social ills. It is important to 

help young people understand the values of other cultures, which are especially 

important in the context of globalization.  

Cultural events, which are an important part of communication, play a 

role in the work of the Peoples' Friendship House. For example, the most 

popular holiday is the celebration of spring and renewal. The Peoples' 

Friendship House supports students and allows them to reflect their traditions 

and customs. Firstly, it enhances the sense of unity. Secondly, it allows each 

participant to better understand their cultural environment.  

Joint projects aimed at strengthening cooperation between different 

nations are being implemented on the basis of the Peoples' Friendship House. 

One of such bright and popular projects is shooting short videos with the 

participation of international students and much more.  

Thus, the Peoples' Friendship House is a unique platform that unites 

people of different cultures and traditions and promotes their interaction through 

dialogue. These communities not only strengthen social ties, but also contribute 

to cultural enrichment and help us all become part of a multifaceted and diverse 

world. In the face of modern challenges such as ethnic conflicts and cultural 

misunderstandings, the importance of the Friendship between Peoples Center is 

becoming even more evident, emphasizing the need to create conditions for 

peace and mutual understanding. 
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УДК 528.94 

Telyagisov Salavat 

UUST, Ufa 

Scientific adviser: 

Doctor of Geographical Sciences, Associate Professor Nigmatullin A.F. 

English Language Advisor: 

Doctor of Philology, Associate Professor Davletova Y.A. 

Data collection methods for device usage mapping 

Purpose of the study: to study and summarize all experience in data 

collection. 

The most efficient and fastest way to get anonymized generalized data is 

from the provider. However, the technical supports of MTS, Ufanet refers to the 

personal data protection law and do not provide summary statistics. Some data is 

available from RPORC, but the survey sample of ages 18 to 64 and older is not 

target audience for the devices.  

Since 2021, the survey has been conducted using questionnaires. Main 

group of interest is school and university students. The survey is conducted in 

two formats: offline and online. Fundamental differences between them were 

identified during 5-year study.  

Firstly, the offline method allows for a more realistic picture, whereas the 

online method gives biased picture due to certain distortions in internet 

environment. Consequently, data quality differs, primarily noticeable by the first 

social network respondents list in the questionnaire. For example, in early 2023, 

218 high school students were surveyed online and 218 online. The result is that 

in all cases VKontakte comes to respondents' minds first; however, if we 

consider the offline survey, more respondents use Telegram overall, while in the 

online survey, VKontakte is used more on computers, with similar numbers on 

mobile phones.  

Secondly, the number of respondents is much higher if the survey is 

conducted offline. Four examples:  

1) During the survey from late 2022 to early 2023, 2174 people were

surveyed. 1494 were surveyed offline in 9 schools, while 680 students were 

surveyed online in 9 other schools. In online format, the highest number of 

respondents was in school 110 - 220 people. For offline format, 332 people in 

school 78. For online format, a large number of respondents is nonsense; 

2) The last geography lesson was cancelled at school 78, so at teacher’s

request, 27 students completed survey in Google Form (the author worked at the 

school); 
3) Advertisement in a VKontakte community group resulted in 35 responses

after 506 views on the first day, and later total 65 responses after 1700 views; 

3.1) Brochures; can be highly effective, but with high costs. Were posted in 4 

locations; however, in the location where faculty was surveyed, no one completed the 

survey, and only 1 person completed it in another location. 
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Thirdly, it depends a lot on who conduct the survey in person. If it is an 

unfamiliar person, respondents may avoid answering basic questions, and this 

leads to people who do not answer questions about gender, age, and area of 

residence. Additionally, it is important to understand the subject, as this subject 

is usually interesting to the younger generation, and they ask specific questions. 

The setting of the survey is also important, as it affects how the survey 

progresses. For example, if the survey is conducted at the end of each school 

term during academic year, quality of the survey tends to decline with each term. 

The required number of respondents. One of the most important aspects of 

the research, as it is foundation of the study. If we start with minimum number, it 

is 50 respondents, as 60% of 10000 different responses will be correct. The 

reference is 600 students. The ideal number of respondents is 200 people.  

During the writing of the thesis in 2022-2023 and 2023-2025 many 

mistakes were made due to the approach to the survey method. The most 

important thing is to conduct survey in both formats and coordinate survey with 

other institutes and faculties. It is crucial not to confuse questionnaires for 

school and university students during survey distribution, as the age difference 

at school may be at most 2 years, while in institutes it can be significantly larger. 

Organization of survey should take place at the beginning of academic year, as 

stream lectures take place during this period. 

Special attention should be given to surveys conducted through online 

roulette platforms, such as Nekto.me. If the number of questions is appropriately 

selected, and the survey is discussed with the respondent in advance, the survey 

takes between 2 to 10 minutes. For example, from 29.03.25-30.03.25 101 people 

were surveyed; from 01.03.25-02.03.25 100 respondents; from 02.01-25-

07.01.25 74 respondents, and from 30.08.24-14.10.24 106 respondents. 

© Telyagisov Salavat, 2025 
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ЕСТЕСТВЕННЫЕ НАУКИ 
УДК 3179 

Akchurin Niyaz 

UUST, Ufa 

English Language Advisor: 

Doctor of Philology, Associate Professor Gilyazova D.R. 

Transition zones of geomagnetic inversions  

in the Katav formation 

Paleomagnetism arose at the junction of geology and geophysics, which 

studies the magnetism of past geological eras. The object of study is the natural 

residual magnetization of rocks. The data from these studies help to understand 

the mechanism of changes in the Earth's magnetic field in the past, the 

conditions of rock formation, tectonics and other geological processes. Studies 

of the Upper Riphean rocks of the Southern Urals formed the basis of this work. 

A high frequency of inversions is observed in the Upper Riphean deposits of the 

suite. 

The first records of geomagnetic reversals were published in the 1960s. 

Since then, many studies have been conducted in many different rock types with 

different physical and chemical processes of formation and magnetization and in 

many places on Earth.  

The research is aimed at detailed study of the forms and structure of 

transition zones of magnetic polarity in the Katav Formation, which has a record 

number of inversions. The formation may become a unique paleomagnetic 

landmark in the Neoproterozoic history of the planet, as well as show important 

changes in the magnetic field. The section analyzed near the town of Yuryuzan is 

an exceptionally rich research material. 

Within the Bashkir Meganticlinorium, Precambrian deposits are exposed 

on the surface. The base of the BMA is the Archean-Proterozoic basement, the 

core is composed of Riphean and Vendian strata, and the wings are composed of 

Paleozoic strata. 

The study reveals a significant number of geomagnetic field inversions in 

the upper part of the section, exceeding the average frequency. Analysis of 80 

samples from three intervals of inversions showed the presence of regularities in 

their morphology, suggesting stationary over time. The change of polarity in the 

transitions is dynamic, sometimes with sharp jumps in one parameter and 

smooth changes. 

The interpretation of the obtained paleomagnetic data revealed a variety 

of inversion configurations in the Katav Formation: from regular to non-regular. 

The occurring anomalies can be caused by a decrease in the non-dipolar 

component of the geomagnetic field and manifest themselves in high-velocity 

transitions. Systematic changes in the parameters are observed during the 

successive course of inversions, but each inversion has its own unique 

characteristics. 

© Akchurin Niyaz, 2025 
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Переходные зоны инверсий в Катавской свите 

Акчурин Нияз 
УУНиТ, Институт природы и человека, 

магистрант 1 г. об. 

Консультант по английскому языку: 

канд. филол. наук, доцент Гилязова Д.Р. 

УДК 57 

Alexandrova Svetlana 

UUST, Ufa 

Scientific adviser: 

Doctor of Biology Prokofyeva D.S. 

German language adviser: 

senior lecturer Popova V.N. 

Der Einfluss des Polymorphismus rs16944 im IL1B-Gen auf die Entstehung 

von Eierstockkrebs 

Eierstockkrebs ist eine bösartige Neubildung, die eine Zellproliferation im 

Eierstockgewebe beinhaltet. Die Erkrankung verläuft oft asymptomatisch, 

Symptome treten erst in späten Stadien auf. Jährlich werden über 11.000 Fälle 

registriert [3] Etwa 9.000 Frauen sterben an dieser Krankheit. Genetische 

Mutationen können zur Entstehung von Eierstockkrebs führen. In 75% der Fälle 

wird die Erkrankung erst in einem fortgeschrittenen Stadium diagnostiziert.  

Karzinogene können die Funktionalität des menschlichen Hormonsystems 

verändern. Umweltfaktoren können sich negativ auf die menschliche Gesundheit 

auswirken. Ungesunde Ernährung, Rauchen, Alkoholkonsum und 

Luftverschmutzung sind Faktoren der Karzinogenese und wirken sich negativ 

auf den Körper aus. Eierstockkrebs bleibt ein schwerwiegendes globales 

Problem mit erheblichen sozioökonomischen Folgen [5]. Das Altern erhöht das 

Risiko für Krebs, insbesondere Eierstockkrebs, deutlich. Mit zunehmendem 

Alter kommt es bei Frauen zu zahlreichen Störungen physiologischer 

Funktionen, was zu diesem erhöhten Risiko beiträgt. 

Die epitheliale Form des Eierstockkrebses ist die aggressivste unter den 

gynäkologischen malignen Tumoren. Sie macht 90% der Fälle aus. Die Letalität 

im ersten Jahr beträgt 35%. 

Statistischen Daten zufolge hat die Häufigkeit von Eierstockkrebs zwischen 

2012-2022 zugenommen. Bei Frauen, die an Eierstock- oder Brustkrebs erkrankt 

waren, ist die Wahrscheinlichkeit einer erneuten Tumorbildung viermal höher als 

in der Gesamtbevölkerung [1]. 

Zytokine sind Mediatoren peptidischer Herkunft, die an der 

Interzellularkommunikation beteiligt sind. 
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IL-1 ist ein Zytokin, das an der Interaktion zwischen Tumorzellen und 

stromaalen Fibroblasten beteiligt ist und die Entstehung von Eierstockkrebs 

begünstigt. Es kann mit anderen Zytokinen interagieren und deren Wirkung auf 

die Tumorbildung und Metastasierung verstärken. IL-1 ist ein 

proinflammatorisches Zytokin, das an Immunreaktionen beteiligt ist, die 

Aktivierung von Lymphozyten fördert und deren Differenzierung beeinflusst. Es 

wird von Makrophagen, Monozyten und Neutrophilen produziert [2]. 

Die Studie von Hefler L.A. et al. zeigte keinen Zusammenhang zwischen 

dem Polymorphismus des IL-1β-Promotors und Eierstockkrebs bei 134 

Patientinnen mit invasivem Krebs, 27 mit Borderline-Krebs und 134 gesunden 

Frauen, was auf eine geringe Rolle der Allelvarianten der IL-1-Gene in der 

Pathogenese dieser Erkrankung hindeutet [6]. 

Der polymorphe Locus rs16944 (-511C/T) des IL1B-Gens spielt eine 

wichtige Rolle in der Immunantwort im Gewebe. Der Austausch von Cytosin 

durch Thymin (C>T) an Position -511 des IL1B-Gens führt zu einer erhöhten 

Expression dieses Gens. 

Die Studie verwendete DNA-Proben aus peripherem Blut von Frauen mit 

diagnostiziertem Eierstockkrebs (n=171) und von gesunden Frauen (n=134). Die 

Genotypisierung der Proben erfolgte mittels PCR-RFLP-Analyse. Die 

Häufigkeit des C-Allels des IL1B-Gens und der Genotypen CC und CT war bei 

den an Eierstockkrebs erkrankten Frauen statistisch signifikant höher als in der 

Kontrollgruppe. Eine Stratifizierung nach ethnischer Zugehörigkeit, 

menopausalem Status und Stadium des Eierstockkrebses zeigte keinen 

Zusammenhang des polymorphen Varianten rs16944 mit dem Erkrankungsrisiko 

(p>0,05). 

Die Ergebnisse zeigen, dass die polymorphe Variante rs16944 im IL1B-

Gen keinen Einfluss auf die Entstehung von Eierstockkrebs bei Frauen in der 

Republik Baschkortostan hat. Der Polymorphismus rs16944 des IL1B-Gens ist 

nicht mit dem Risiko für Eierstockkrebs in Baschkortostan assoziiert. 
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Eine Studie über die Auswirkungen von Speisesalz und Koffein auf die 

Wahrnehmung anderer Geschmacksrichtungen 

Ziel dieser Studie ist es, eine theoretische Erklärung für die Auswirkungen 

von Salz und Koffein auf die Wahrnehmung anderer Geschmacksrichtungen zu 

entwickeln und experimentelle Daten zu analysieren. 

In dieser Arbeit versuchen wir die theoretischen Möglichkeiten des 

Einflusses salziger und bitterer Geschmacksrichtungen auf die Wahrnehmung 

des restlichen Geschmacksspektrums zu untersuchen und anschließend ein 

Experiment zur Bestätigung der theoretischen Daten durchzuführen. 

Geschmackszellen verfügen über eine große Bandbreite an Rezeptoren, 

jede Zelle hat jedoch eine Spezifikation für die Wahrnehmung einer bestimmten 

Geschmacksempfindung.  

Beim Verzehr von Kochsalz (NaCl) entsteht in der Geschmackspore vor 

der Zelle eine besonders hohe Konzentration an Natriumionen. Dies führt zu 

einer Vereinfachung des Depolarisationsprozesses und erhöht dementsprechend 

die Erregbarkeit der Geschmacksrezeptorzellen.  

Koffein ist eine Substanz mit sehr bitterem Geschmack. Evolutionär 

gesehen wird bitterer Geschmack mit einem gefährlichen Produkt assoziiert, das 

eine toxische, schädliche Wirkung auf den Körper hat. Daher versucht der 

Körper beim Konsum von Koffein, andere Geschmacksempfindungen zu 
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minimieren und konzentriert sich auf die Ablehnung des bitteren Geschmacks. 

Dies wird durch drei Hauptmechanismen erreicht: hohe Empfindlichkeit 

gegenüber Bitterstoffen, neuronale Signalverarbeitung, psychologischer Faktor. 

Um den Einfluss von salzigen und bitteren Geschmacksrichtungen 

aufeinander sowie auf saure und süße Geschmacksrichtungen zu untersuchen, 

wurde ein Experiment durchgeführt, das aus einem Vergleich und einer 

Bewertung von 8 Proben mit einer Referenzprobe nach dem Mehr-Weniger-

Prinzip bestand. Beim Vergleich vergab der Experte 4 Bewertungen von 1 bis 5, 

basierend auf der Stärke der Aromen, die in der Probe enthalten waren. Alle 

experimentellen Daten waren in den Tabellen für die Wahrnehmung der 

einzelnen Geschmacksrichtungen dargestellt. An dem Experiment nahmen 19 

Probanden teil. 

Nach Durchführung des Experiments und Analyse der Daten wurden zwei 

Diagramme zur Abhängigkeit der Geschmacksempfindungen erstellt – vom 

Salzgehalt (Diagramm 1) und vom Koffeingehalt (Diagramm 2). 

In einer 1%igen Salzlösung erhöht sich die Zuckerwahrnehmung um 8 % 

und die Säurewahrnehmung um 6 %. Die allgemeine Geschmackswahrnehmung 

verbesserte sich um 6 %. Bei einer 4%igen Salzlösung sank die 

Zuckerwahrnehmung im Vergleich zu einer 1%igen Salzlösung um 16 %. Die 

allgemeine Geschmackswahrnehmung nahm mit zunehmendem Bitterkeitsgrad 

der Lösung um 4 % zu. Dies kann daran liegen, dass manche Personen den 

bitteren Geschmack nur schwach wahrnehmen. Mit zunehmender 

Salzkonzentration verringerte sich die Bitterkeitswahrnehmung um 10 %. 
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Als Ergebnis des Experiments zeigten sich in der Praxis schwache (nicht 

mehr als 10 %) Abhängigkeiten der Geschmacksempfindungen von den 

Konzentrationsunterschieden zwischen Bitter- und Salzgeschmack. 
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Kochsalz und Koffein im Leben des Menschen 

Viele von uns stellen das alltägliche Leben ohne Kochsalz und Koffein 

nicht vor. Das Essen ist ohne Salz nicht so schmackhaft. 

Der Geschmack ist eine der fünf wichtigsten Möglichkeiten, mit denen 

der Mensch Informationen aus der äußeren Umgebung aufnimmt. In der 

modernen Welt legen die Menschen immer mehr Wert auf das richtige 

Geschmackserlebnis. Durch die richtige Kombination der Aromen entstehen 

optimale Geschmackserlebnisse. Allerdings gibt es relativ wenige Forschungen 

zum Thema gegenseitiger Beeinflussung. 
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In der menschlichen Mundhöhle befinden sich auf den 

Geschmacksknospen Ansammlungen von Geschmackszellen, die als 

Geschmacksknospen bezeichnet werden. Geschmackszellen verfügen über eine 

große Bandbreite an Rezeptoren, jede Zelle hat jedoch eine Spezifikation für die 

Wahrnehmung einer bestimmten Geschmacksempfindung. Dabei werden beim 

Kontakt des Rezeptors mit Zielmolekülen Kalium-Natrium-Kanäle aktiviert, 

was zur Depolarisation der Zelle und zur Freisetzung von Neurotransmittern 

führt. Somit kann betont werden, dass Geschmackszellen in der Lage sind, den 

Polarisationsgrad zu ändern, wenn eine große Anzahl von Natriumionen in die 

Zelle eindringt. 

Daher versucht der Körper beim Konsum von Koffein, andere 

Geschmacksempfindungen zu minimieren und konzentriert sich auf die 

Ablehnung des bitteren Geschmacks. Dies wird durch drei Hauptmechanismen 

erreicht: 

1) Hohe Empfindlichkeit gegenüber Bitterstoffen – 

Bittergeschmacksrezeptoren (wie T2R- Rezeptoren) haben eine sehr niedrige 

Aktivierungsschwelle. Das bedeutet, dass bereits eine geringe Menge eines 

Bitterstoffes ein starkes Signal hervorrufen kann. Wenn der bittere Geschmack 

aktiviert wird, dominiert er die Wahrnehmung, da das Signal der 

Bitterrezeptoren die Signale anderer Rezeptoren überschreibt. 

2) Neuronale Signalverarbeitung – Signale von den Geschmacksknospen

werden über Hirnnerven (z. B. den Gesichts- und Zungenrachennerv) an das 

Gehirn übertragen. Das Gehirn (insbesondere der Geschmackskortex und der 

Thalamus) verarbeitet und integriert Geschmackssignale. Ein starkes Signal von 

Bitterrezeptoren kann schwächere Signale von anderen Rezeptoren (süß, salzig 

usw.) auf der Ebene neuronaler Schaltkreise unterdrücken oder maskieren. 

3) Psychologischer Faktor – das Gehirn kann den bitteren Geschmack als

potenziell gefährlich „priorisieren“, was seine Wahrnehmung verstärkt und 

andere Geschmäcker unterdrückt. 

Salz verstärkt tatsächlich andere Geschmacksrichtungen, da es das 

Schwellenpotential der Geschmacksrezeptorzellen senkt. 

Der Bittergeschmack unterdrückt tatsächlich andere 

Geschmacksrichtungen, da das Schwellenpotential bitterempfindlicher Zellen 

deutlich niedriger ist und es im Nervensystem Mechanismen zur vorrangigen 

Erkennung des Bittergeschmacks gibt. 
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The problem of pollution in the Republic of Bashkortostan 

The Republic of Bashkortostan is a sovereign republic within the Russian 

Federation. It is located along the South Urals and the adjacent plains. 

Bashkortostan is a very important industrial center in Russia. Ishimbai district, 

located in the center of the Republic of Bashkortostan, is one of the most 

effective and promising industrial centers in the region. However, active 

industrial activity, including oil refining and the chemical industry, leads to 

significant emissions of pollutants into the atmosphere. 

The problem of air basin pollution is a many-sided problem for Ishimbai 

district. According to the latest data of the Federal Service for Supervision of 

Consumer Rights Protection and Human Welfare in the Republic of 

Bashkortostan, the environmental situation in the cities of Salavat, Ishimbai and 

Ishimbai district was characterized as stable, with a slight tendency to reduce 

man-made impacts on the environment [1]. The release of gases by industrial 

enterprises leads to the formation of dispersed systems in the atmospheric air. 

These systems, influenced by turbulent flows and other atmospheric processes, 

are able to persist in the atmosphere for significant time periods [2]. In particular, 

the lifetime of carbon dioxide in the atmosphere varies from one to five years. 

Sulfur dioxide, on the contrary, has a shorter residence period of several days. 

Solid particles can remain in the air for several seconds to several months or 

years, and the duration of their stay in the atmosphere correlates with the particle 

size and height of the emission source [3]. The following key pollutants are also 

released in the atmosphere of the studied area: nitrogen dioxide (NO₂), hydrogen 

sulfide (H₂S), aerosol dust, nitrogen oxide (NO), carbon monoxide (CO), 

ammonia (NH₃) and sulfur dioxide (SO₂). The ratio of emissions from stationary 

and mobile sources is 1:9. Carbon monoxide acts as the predominant pollutant, 

accounting for 70% of total emissions. Toxic emissions caused by fuel 

combustion processes reach up to 95% of the total amount of pollutants entering 

the atmosphere. During 2020, employees of the laboratory of the testing center 

of the branch of the Federal State Institution "Center of Hygiene and 

Epidemiology for the Republic of Bashkortostan" carried out 448 analyses of 

atmospheric samples collected within the residential area of the cities of 

Ishimbai and Salavat, as well as Ishimbai district. In one of the conducted analyses, 

excess of the maximum permissible concentrations of carbon dioxide (CO₂) was 

recorded. During the specified period, no incidents related to accidental or massive 

emissions of pollutants into the atmosphere were registered at industrial enterprises. 
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The territory of Ishimbai district is characterized by unfavorable 

meteorological conditions related to the fourth climatic zone. During 50% of the 

days of the year, calm phenomena are observed, and in 75% of cases 

temperature inversions are recorded in the surface layer of the atmosphere. 

These factors contribute to the accumulation of pollutants in the atmospheric air 

of the area. In addition, during certain meteorological periods, the quality of 

atmospheric air is affected by man-made emissions from industrial enterprises in 

neighboring cities such as Salavat and Sterlitamak. In conditions conducive to 

the accumulation of pollutants, organizational measures aimed at regulating 

emissions into the atmosphere in adverse weather conditions are of particular 

importance. It also includes the necessary coordination of actions of regulatory 

authorities, industrial enterprises and other interested organizations for effective 

management of atmospheric air quality. 

To solve the problem of air basin pollution in Ishimbai district, it is 

necessary to take such comprehensive measures as: air quality monitoring, 

which will identify sources of pollution and assess the level of danger to public 

health; the introduction of modern technologies for cleaning emissions at 

industrial enterprises; the involvement of local residents in environmental 

projects such as landscaping and cleaning of territories, this can contribute to 

environmental improvement. 
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The effect of soil pollution by oil and copper on the biochemical 

parameters of plants 

Contemporary environmental challenges, specifically those posed by 

pollution from oil and heavy metals, significantly endanger ecosystems and 

disrupt the physiological mechanisms in plant life. Two key agricultural species, 

lupine and oats, are valuable indicators of soil health. Analyzing parameters 

such as chlorophyll content, flavonoid levels, the nitrogen balance index (NBI), 

and malondialdehyde (MDA) in these crops provides insights into their stress 

responses and adaptability to adverse conditions. 

A vegetation study was conducted to examine how pollutants affect plant 

growth. Three-day-old seedlings of lupine (Lupinus albus L.) and oats (Avena 

sativa L.) were grown in soil laced with oil (20 g/kg) or copper (II) ions (660 

mg/kg). On the 14th day of the experiment, biochemical assessments were 

carried out with triple repetitions, and plants in uncontaminated soil served as a 

control group. The experiment lasted 21 days. Malondialdehyde levels in the 

leaves were measured using a spectrophotometric technique, while chlorophyll, 

flavonoids, and the nitrogen balance index were evaluated with DUALEX 

SCIENTIFIC+, following the manufacturer's guidelines. 

Chlorophyll is a crucial green pigment that plays a pivotal role in 

photosynthesis. Its concentration showed a significant decline in lupine leaves 

under the influence of oil (41,4% lower than the control) (table). No notable 

changes were detected in other experimental groups. 

Flavonoids contribute antioxidant properties and influence plant 

coloration. In the presence of copper ions, oats exhibited a 16,7% increase in 

flavonoid production relative to the control. Conversely, oil exposure reduced 

flavonoid levels in oats by 11,4%. 

The nitrogen balance index, which represents the ratio of chlorophyll to 

flavonoids, revealed a stark decline for lupine in oil-contaminated soil (64,7% 

lower than control values). A similar trend was observed for oats under copper 

ion exposure (table). 
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Table. The level of chlorophyll, flavonoids and NBI in the leaves of oat and lupine plants. 

Plant Variants of 

Treatments 

Chlorophyll Flavonoids NBI 

Lupin Control 49,21±0,3 0,35±0,04 140,83±0,3 

Oil 28,9±0,7 0,38±0,02 85,06±0,5 

Copper 48,10±0,9 0,34±0,06 140,43±0,7 

Oats Control 20,92±0,4 0,78±0,01 26,84±0,9 

Oil 19,17±0,8 0,70±0,02 27,74±1,0 

Copper 20,14±0,6 0,91±0,01 22,09±0,7 

Malondialdehyde (MDA) serves as a marker for oxidative stress and 

cellular membrane damage in plant leaves. The highest concentrations of MDA 

were recorded in both species under oil-contaminated conditions, with increases 

of 22,43 and 28,5 mmol/g of fresh weight (FW) compared to the control for 

lupine and oats, respectively (fig.). Copper showed lower toxicity; the MDA 

levels were elevated by 12,52 and 13,17 mmol/g FW above control values for 

lupine and oats, respectively. 

Fig. The content of malonic dialdehyde in the leaves of lupine and oat plants. 

In conclusion, the introduction of oil or copper into the soil adversely 

affects the biochemical status of both oat and lupine plants. The findings 

underscore the critical need for proactive measures to prevent soil pollution, 

which is essential for maintaining ecosystem vitality and promoting sustainable 

agricultural practices. 
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Recycling of tea waste using a consortium of microorganisms derived from 

the intestine of Pycnoscelus nigra 

In the modern world, the problem of recycling organic waste and using its 

practical potential as an environmentally friendly and safe fertilizer in crop 

production is acute. The processing of plant waste occurs, among other things, 

under the influence of a consortium of cellulolytic microorganisms. Such 

communities live in soils, leaf litter, and the intestines of insects that feed on 

plant debris [3]. For example, the black cockroach Pycnoscelus nigra is able to 

process organic waste during digestion and turn it into vermicompost [2]. The 

purpose of this work was to study the effectiveness of a microbial biopreparation 

based on symbiotic microorganisms from the intestine of Pycnoscelus nigra for 

processing tea waste. 

Tea waste is a type of waste worldwide. They contain large amounts of 

organic substances such as polyphenols and tannin, as well as minerals 

necessary for plant growth such as potassium, magnesium and phosphorus [4]. 

Tea waste can also be used as a soil structurizer to improve the water-air regime, 

reduce erosion and increase its resistance to compaction [5]. To accelerate the 

decomposition of tea waste, it is possible to use a community of cellulolytic 

microorganisms. Microscopic fungi such as Trichoderma, Aspergillus, and 

Phanerochaete play a key role in the destruction of cellulose. Among bacteria, 

representatives of the genera Clostridium, Cellulomonas, Bacillus, and 

Thermobifida have cellulolytic properties [1]. The most efficient processing of 

organic substances and plant residues occurs due to the synergistic effect of the 

community of microorganisms. 

The excrement of the black cockroach (Pycnoscelus nigra), previously 

kept for 90 days on wet tea waste, was used as the source of the microbial 

consortium. To isolate cellulolytically active microorganisms, the excrements 

were inoculated into a Hetchenson liquid medium containing strips of filter 

paper as the only carbon source, and cultured on a shaker (120 rpm, 28°C). After 

10 days, complete degradation of the cellulose substrate was observed, which 

indicated a high enzymatic activity of the microbial community. Next, an 

aqueous suspension of excrement (1:10) was used to moisten dry spilled tea in 

Petri dishes (experimental version). The control variant contained a similar 

substrate moistened with tap water. Both variants were incubated at room 

temperature (22-25 °C) for 30 days, morphological changes were recorded daily. 

After 7 days, the development of mucor fungi (genus Mucor) was observed in 
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both variants, which indicates a natural microbiological contamination of the 

substrate. By day 14, the control variant showed the dominance of the toxigenic 

fungus Aspergillus fumigatus, whereas in the experimental variant, the mycelial 

biomass was significantly reduced, which may indicate the antagonistic activity 

of the microbial consortium. After 30 days, visual assessment showed a 

significant decrease in the mass of the tea substrate in the experimental version 

compared to the control, where decomposition was slower and was accompanied 

by active growth of micromycetes. 

The data obtained demonstrate that the intestinal microbial consortium 

Pycnoscelus nigra has high cellulolytic activity and is able to suppress the 

development of phytopathogenic fungi during the destruction of tea waste. This 

opens up prospects for the development of biologics based on symbiotic 

cockroach microorganisms for processing plant waste with simultaneous 

biocontrol function.  
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Mapping Africa from ancient knowledge to modern geoinformatics 

Before the arrival of European colonizers, African societies possessed 

sophisticated spatial understandings and methods for representing their 

environments. These methods, often rooted in oral traditions, practical 

knowledge, and symbolic representations, served vital functions in navigation, 

resource management, and social organization. Recognizing these pre-colonial 

cartographic practices is essential to decolonizing the history of African 

mapping and acknowledging the continent's contributions to the broader field of 

cartography. 

Indigious cartographic traditions 

Indigenous African cartography (fig. 1) manifested in various forms, often 

diverging from the formal, paper-based maps of European traditions. Knowledge 

of routes, landmarks, and environmental features was frequently transmitted 

orally, through songs, stories, and proverbs. This "oral cartography" played a 

crucial role in navigation and resource management, particularly in nomadic 

societies. Place names (toponyms) held significant cartographic information, 

encoding historical, ecological, and social knowledge [5].  

African societies also developed intricate understandings of their 

environments, utilizing celestial observations, natural landmarks, and ecological 

indicators for navigation. For example, desert nomads possessed exceptional 

skills in navigating vast, featureless landscapes  

Fig. 1. Indigenous African Mapping Traditions [5] 
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Spatial information was also conveyed through symbolic representations, 

such as rock art, sand drawings, and body markings. These representations often 

reflected cultural beliefs and social structures [4]. These methods are also seen 

in the use of way finding methods in the pacific islands, showing that many 

cultures have similar developments. Spatial knowledge was essential for 

resource management, including agriculture, hunting, and water management. 

Communities developed systems for delineating territories, managing resources, 

and resolving conflicts related to land ownership [7]. 

The impact of external influences 

The arrival of Arab and European explorers and colonizers significantly 

impacted African cartography. 

Arab scholars, drawing on classical Greek and Roman knowledge, contributed 

to the development of more formal cartographic techniques. Notable figures like 

Al-Idrisi (fig. 1) produced detailed maps of Africa, incorporating information 

from various sources. The trade routes that arabs used, required accurate 

mapping, and navigation [5].  

European colonial powers prioritized mapping for resource extraction, 

territorial control, and administrative purposes. Colonial mapping often 

disregarded indigenous spatial knowledge and perspectives, leading to the 

distortion and erasure of local place names and land ownership patterns [2]. 

Fig. 2. Al-Idrisi Mediterranean Map [3] 

The focus was on creating maps that served the interests of the colonizers, 

rather than the needs of African communities. The use of maps became a tool of 

power, to control and divide African territories. 

Post-colonial cartography and modern geoinformatics 

Following independence, African nations sought to reclaim their 

cartographic heritage and develop mapping practices that reflected their own 

needs and priorities [1]. 
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Many African countries established national mapping agencies to produce 

accurate and up-to-date maps for development planning, resource management, 

and infrastructure development. Meanwhile the adoption of GIS and remote 

sensing technologies has revolutionized cartography in Africa, enabling the 

analysis of spatial data for various applications, including environmental 

monitoring (fig. 2), disaster management, and urban planning. These 

technologies allow for the creation of very accurate maps, and data collection. 

Increasingly, community-based mapping initiatives are empowering local 

communities to map their own territories and resources, promoting participatory 

approaches to spatial data collection and analysis. This is helping to return the 

power of map creation back to the African people [1]. 

Fig. 3. Africa Climate Range Based on Koppen-Geiger Climate Classification dataset (1991-

2020) [6] 

There is a growing movement to decolonize cartography, by returning to 

indigenous place names, and to use mapping for the benefit of local populations. 
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The future of African cartography 

The future of cartography in Africa lies in the integration of indigenous 

knowledge, modern technologies, and participatory approaches. By embracing 

these diverse perspectives, African nations can develop mapping practices that 

promote sustainable development, social justice, and cultural preservation. 

Continued growth in GIS and other geospatial technologies, combined with the 

inclusion of local knowledge will improve African cartography greatly. 
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Design of effective guide RNAs for the knockout of tomato HAT gene using 

CRISPR/Cas9 technology 

Increasing crop yields through genetic resistance to biotic and abiotic 

stresses is one of the key goals of modern science. Achieving it will help ensure 

food security and reduce the impact of global climate change [1]. 
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In recent years, severe drought has begun to have a significant impact on 

Solanaceae crops [3]. Drought resistance can be improved by modifying the 

activity of transcription factor genes, as they respond to stress and regulate the 

activity of other protective genes during the stress response [2]. Multiple studies 

demonstrate that the gene of the HAT1 transctiption factor in Arabidopsis 

negatively regulates the accumulation of anthocyanins, which exhibit 

antioxidant activity by removing excess reactive oxygen species (ROS) released 

during abiotic stress. It also negatively regulates ABA-mediated drought 

responses by inhibiting its biosynthesis. The aforementioned functions of the 

transcription factor are due to the presence of two EAR domains (LxLxL) in it. 

Mutations in this region can lead to increased drought resistance in plants. To 

obtain drought-resistant tomato plants, a search was conducted for homologs of 

the Arabidopsis HAT1 gene. It was revealed that the most promising candidate 

is the SlHAT4 gene (LOC101262232), which fully preserves the first EAR 

domain, but lacks the second one. During the research, a genetic engineering 

construct was created to introduce mutations into the EAR domain region using 

CRISPR/Cas technology. The construct includes a polycistronic expression 

cassette for guide RNAs and the Cas9 gene, which is controlled by the 

CmYLCV promoter. The construct also includes a gene for resistance to 

kanamycin and phosphinothricin. Using electroporation, into A4 and 15834 

strains of Agrobacterium rhizogenes.The construct was then used to transform 

cotyledon explants of tomato variety Gruntovy Grovisky. DNA from seven 

samples of hairy roots that passed the selection was extracted using the STAB 

method. Then, PCR was used to check the integration of the elements of genetic 

construct (the Cas gene) into the genome. All seven samples tested positive for 

the Cas gene, indicating high transformation efficiency. 

It was expected that during the study of the presence of mutations induced 

by the CRISPR/Cas system in the HAT4 gene of tomato, a deletion between two 

guide RNAs would occur in each sample. However, after PCR analysis of the 

target HAT gene, no deletion between the two guide RNAs was detected in any 

of the samples, indicating the inefficiency of at least one of them. Sanger 

sequencing was performed to check for the presence of mutations in the guide 

RNA region. It was found that only one line of tomatoes was edited, resulting in 

a deletion of 8 base pairs in the EAR domain region, which was targeted by one 

of the guide RNAs. A mutation in the ATG codon in the first exon can lead to a 

failure in the translation process and, as a result, to a complete loss of protein 

functionality. In other lines of tomatoes, the efficiency of this guide RNA could 

not be determined due to sequencing interruption by the single nucleotide repeat. 

No mutations were observed in the region of the second guide RNA. 

Studying the functions of the HAT gene in agricultural crops is a 

promising area of scientific research, as there is there is a high probability that 

that it plays a role in providing drought resistance. Using CRISPR/Cas9 

technology to edit the HAT gene will allow for a better understanding of the role 

of the second EAR domain in its protein. The study successfully edited the HAT 

gene in tomato hairy roots and identified an effective guide RNA. The use of 
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genetic engineering in agriculture could be the key to implementation of stress- 

resistant and productive crops. 
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Monitoring of the biogeochemical profile of Trifolium pratense L. in the 

zone of influence of industrial exploitation of the Tukan quarry  

(Beloretsky district, Republic of Bashkortostan) 

The study is aimed at studying the content of heavy metals in various 

parts of the Trifolium pratense L. plant to assess its suitability as a vegetable raw 

material. 
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As part of the study, a comprehensive analysis of the aboveground and 

underground components of Trifolium pratense L., as well as the soil cover 

selected in the area of localization of the Tukan mine in Beloretsky district of the 

Republic of Bashkortostan, was carried out. Field studies of the vegetation area 

were carried out in the summer of 2023 on an accounting area of 7,190m2. To 

carry out biochemical analysis, a random selection of plant samples in the 

amount of 50 specimens in the flowering phase was performed. Subsequently, 

the plant material was dried in a well-ventilated room with no direct sunlight. 

The raw materials have been carefully sorted and divided into component parts: 

flowers, leaves, stems and root systems. Each component was crushed in order 

to obtain 0.1 mm particles in accordance with established pharmacopoeial 

standards [1]. The finished raw materials were packed in paper envelopes for 

further storage.  

Simultaneously, soil sampling was conducted with the use of the envelope 

method at three different sites. The sampling points were located at a distance of 

20 meters from the country road, under pine trees on the territory of the mine, 

and on a garden plot 100 meters away from a dirt road. To obtain reliable results, 

each combined soil sample was formed from 15 point samples, which made it 

possible to have representative material for further analysis.  

The quantitative determination of concentrations of gross and mobile 

forms of heavy metals (Cu, Zn, Fe, Ni, Mn, Cd, Co, Pb) in soil substrate and 

plant tissues was carried out by atomic absorption spectrometry in the central 

laboratory of the Sibai branch of JSC UMPP. 

The soil contamination by mobile forms of TM was estimated by the 

multiplicity of exceeding the maximum permissible concentration (MPC), the 

concentration coefficient of heavy metals (Ks) and the total indicator of 

chemical pollution (Zc) [2]. 

Heavy metals Cu Zn Fe Ni Mn Cd Co Pb 

Actual 

concentration, 

mg/kg 

0,02 17 5,7 5,1 29 0,22 2,6 0,02 

MPC, mg/kg 3 23 3800* 4 140 0,3* 5 6 

Кс 

0,0067 0,7391 0,0015 1,2750 0,2071 0,7333 0,5200 0,0033 

Zc 1,275 

Table 1.  The content of mobile forms of HM in the soils of the studied area 

Note: * - Background content 
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The obtained results of the chemical analysis showed that the level of the 

total indicator of soil contamination was 1.275, which corresponds to the 

permissible category of soil contamination (Zc<16). The environmental situation 

is relatively satisfactory (8 <Zc <16), and the pollution level is low. 

In the study of Trifolium pratense L., the main characteristics were 

determined: the biogeochemical activity of the species (BHA), the acropetal 

coefficient (AС) and the accumulation index (Ia) [3,4]. All the calculations were 

performed in the Excel program. 

Fig. 1.  Heavy metal content in Trifolium pratense L. plants 

In plant samples of Trifolium pratense L., the content of Cu, Zn, and Pb 

was within the maximum allowable limits (MAL) [5]. A significant excess was 

observed for: Fe and Ni in the aboveground and underground parts by 2.01-

12.86 times, and by 16-23 times, respectively. Co - in generative and vegetative 

organs by 5.1-11 times (excluding the root system). The Cd and Mn content in 

the leaves is exceeded by 1.84 times and 2.34 times. 
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Specimen 

Results of the analysis, mg/kg 

Cu Zn Fe Ni Mn Cd Co Pb 

Flowers 11 26 201 18 55 0,16 9,4 0,02 

Leaves 13 35 1286 16 234 0,55 5,1 0,02 

Stems 12 25 1754 19 56 0,02 11 0,02 

Roots 6,2 16 417 23 37 0,02 0,02 0,02 

MAL, mg/kg 30 50 100 1 100 0,3 1 5 

Toxic concentra

tion, mg/kg 

100 400 750 100 1000 30 50 300 

Table 2.  Accumulation of heavy metals in plants of Trifolium pratense L. in urban 

Ecosystems 

Based on the presented data, the following conclusions can be drawn 

about the accumulation of trace elements: Cu, Zn, Fe, Mn, Cd and Co are 

distributed according to the basic type, Ni and Pb are distributed according to 

the acropetal type. According to the accumulation index: Cu and Fe are elements 

of energetic accumulation (Ia>10), Zn, Ni, Mn, Co and Pb are elements of 

strong accumulation (Ia 1-10). Cd is a medium capture element (Ia 0.1-1). The 

species are characterized by high biogeochemical activity - 2803.05. 

Biogeochemical 

parameters 

Cu Zn Fe Ni Mn Cd Co Pb BHA 

Ia in flowers 
550,00 1,53 35,26 3,53 1,90 0,73 3,62 1,00 597,56 

Ia in leaves 
650,00 2,06 225,61 3,14 8,07 2,50 1,96 1,00 894,34 

Ia in stems 
600,00 1,47 307,72 3,73 1,93 0,09 4,23 1,00 920,17 

Ia in roots 
310,00 0,94 73,16 4,51 1,28 0,09 0,01 1,00 390,98 

АC 

0,52 0,56 0,39 1,30 0,32 0,08 0,00 1,00 2803,05 

Table 3.  Biogeochemical parameters in Trifolium pratense L. plants 

The research data indicate that under conditions of anthropogenic 

environmental impact, Trifolium pratense L. plants are contaminated with Fe, Ni, 

Co. Due to the established high content of these elements, the use of herbal raw 

materials (Herba et Flores Trifolium), which grew on the territory of the Tukan 

quarry, as a phytotherapeutic material cannot be recommended for use. 
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Analysis of publication activity on the dangers of using pesticides 

Agriculture is among the leaders in terms of anthropogenic impact on the 

environment. Pesticides enter the environment during use and disposal. For 

example, the use of pesticides can cause pollution of aquatic ecosystems. Any 

changes in the hydrosphere negatively affect aquatic organisms, especially fish, 

which are sensitive to environmental changes. Studies show that pesticides can 

accumulate in fish and cause various negative effects. Fish are the last link in the 

trophic chain of aquatic ecosystems. Therefore, fish can serve as objective 

indicators of the level of pollution in the aquatic environment. The study and 

monitoring the fish conditions in these ecosystems play an important role in 

assessing the environmental impact of pollution.  

The standard process of literature analysis includes several key steps that 

help researchers systematically collect and analyze data for subsequent 

interpretation. To extract information about the content of pesticides in fish a 

systematic search of scientific publications was conducted in the Web of Science 

database.  

Network analysis and keyword-based thematic mapping play an important 

role in understanding changes and emerging research topics. To determine the 

thematic structure of the field, the authors' keyword matches were analyzed 

using VOSviewer software. Three clusters related to pesticide research in fish 

were identified (fig. 1). 

Fig. 1. Analysis of the authors' keyword match 
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The red cluster is the main one. It includes 22 keywords that define the 

main purpose of the research. This is an assessment of fish pollution. The key 

term in the general topic is «fish», followed by «pesticides», «heavy metals», 

and «organic pollutants». All of these terms refer to environmental pollution. 

Their presence in fish has a detrimental effect on its condition. The content of 

these pollutants in water and sediments also has a significant impact on fish. The 

work also correlates the accumulation of pollutants with concepts such as 

«oxidative stress», and «toxicity».  

The green cluster contains 14 keywords. This cluster includes two 

important concepts such as «bioaccumulation» and «biomagnification». The first 

refers to the process of accumulation of chemicals by the body from the 

environment. The concentration of these substances in the body exceeds their 

concentration in the environment. Biomagnification is an increase in the 

concentration of certain chemicals during the transition from one trophic level to 

another. Both processes play an important role in the accumulation of pollutants 

in fish and other aquatic organisms, especially pesticides. 

The blue cluster is a group of 7 keywords that combine the main types of 

pollutants that can harm fish. This cluster includes such concepts as 

«organochlorine pesticide», «polychlorinated biphenyl», and «printed circuit 

board». One of the most well-known organochlorine pesticides is DDT, which 

was widely used in the past to control insect pests, but is currently banned due to 

its toxicity.  

The literature analysis shows that the number of studies on this topic is 

growing every year. Research shows that agrochemicals affect the behavior of 

fish in their natural environment. For example, an excess of chemicals in the 

water can lead to a decrease in the ability to swim or digestive disorders. So, this 

work proves the need for further research in the field of pesticide use. This will 

help to protect the health of fish and preserve the integrity of aquatic ecosystems. 
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Technologie zur komplexen Verarbeitung von Vogelkot 

Die Technologie ist für den Einsatz in der Landwirtschaft, insbesondere in 

der Geflügelzucht, vorgesehen. Mit der vorgeschlagenen Technologie können 

Geflügelfarmen die Kosten für die Produktion von Geflügelprodukten senken 

(die Kosten für Mastfleisch werden um 5% reduziert), die Produktpalette 

erweitern und die Anzahl der für Verstöße gegen Umweltgesetze gezahlten 

Bußgelder reduzieren.  

Die vorgeschlagene Technologie ermöglicht die ständige Verarbeitung von 

frischem Mastmist. Die freigesetzte Proteinkomponente kann nach der 

erforderlichen Verarbeitung in das Masthähnchenfutter zurückgeführt und auch 

als Zusatzstoff für andere Nutztiere verwendet werden. Die Technologie ist auch 

in der Lage, das Problem der Abwürfe von Hühnermist auf Felder zu lösen und 

das Problem von Beschwerden in der Nähe von Siedlungen zu lösen.  

Der Recyclingprozess umfasst drei Schritte. 

In der ersten Phase wird die wässrige Extraktion des Wurfs mit einer 

speziellen Lösung durchgeführt, dann werden die ungelösten Substanzen als 

Grundlage für die Herstellung von festen Düngemitteln gefiltert und getrennt. 

Dieser Niederschlag enthält viele organische Bestandteile, hauptsächlich 

Zellulose, die zur Verbesserung der Bodenstruktur und zur Verbesserung der 

Fruchtbarkeit verwendet werden kann. 

In der zweiten Phase finden Prozesse statt: Elektrokoagulation der Lösung, 

Abscheidung, Filtration, Waschen, Trocknen und Granulieren von Proteinen. 

In der dritten Stufe wird ein Filtrat verarbeitet, das Harnstoff und 

Phosphor, Kaliumionen und andere Mineralstoffe enthält, dies ist die Grundlage 

für die Herstellung eines flüssigen organischen Düngers. 

Mit Hilfe der Elektroflotokoagulation können bis zu 90% des im Wurf 

enthaltenen Proteins isoliert werden, das nach dem Trocknen und Granulieren 

als Futterzusatz für Tiere und andere Zwecke verwendet werden kann. Basierend 

auf dem wässrigen Extrakt wird ein flüssiger organischer Dünger erhalten, der 

Makro- und Spurenelemente enthält. Aus unlöslichen Komponenten mit 

mikrobiologischen Präparaten mit beschleunigter Technologie werden feste 

organische Dünger hergestellt, die für die Strukturierung schwerer Böden 

empfohlen werden und als verlängerter organischer Dünger fungieren. 

Bei der Verarbeitung von Masthähnchen ermöglicht die vorgeschlagene 

Technologie das Erhalten: 
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1. Proteinpellets, die 60-70 % leicht verdauliches Protein enthalten,

das Tierfutter als Ersatz für Proteinkomponenten zugesetzt wird. 

2. Flüssiger organischer Dünger enthält - 5% Stickstoff, 5% Phosphor,

2% Kaliumsalze, 1% Kalziumsalze und eine große Anzahl von 

Spurenelementen. Erfordert eine Verdünnung vor der Anwendung von 1:10.  

3. Ein fester organischer Dünger wird für die Strukturierung schwerer

Böden empfohlen und fungiert als langwieriger Dünger. 

Bei der Verarbeitung werden keine pathogenen Bakterien in Düngemitteln 

nachgewiesen. Die Verarbeitung von frischem Vogelkot führt im Gegensatz zu 

herkömmlichen Kompostierungsmethoden, die mit einer starken Freisetzung 

von Gasen (Ammoniak, Schwefelwasserstoff usw.) einhergehen, nicht zu einem 

scharfen Geruch. Bei der verwendeten Methode zur Verarbeitung von 

Geflügelmist von Masthähnchen gibt es praktisch keinen Produktionsabfall. Das 

resultierende Produkt ändert seine Eigenschaften bei längerer Lagerung nicht. 

Das resultierende Protein kann die Kosten für Rohprotein um 38,85% - 55,65% 

senken, abhängig vom Gehalt an Proteinkomponenten in Futtermitteln. 

© Chervo Alexei, 2025 
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Mineralogische und petrographische Merkmale des Süd-Kraka-

Massivs (Südural) 

Erkenntnisse über den inneren Aufbau der Erde wurden durch 

Tiefbohrungen auf dem Kontinent (das Kola-Supertiefbohrloch (12 261 m)), 

Ausbaggern des Bodens und Tiefseebohrungen im Ozean, seismische Methoden 

sowie die Untersuchung von Ophiolithen und Xenolithen in Basalten und 

Kimberliten gewonnen. Ophiolithe sind ein Mantel-Krusten-Abschnitt, der 

durch eine Verbindung von ultramafischen und mafischen Gesteinen dargestellt 

wird, die in der Trennungszone der Lithosphärenplatten (Ausbreitung) gebildet 

werden. Ophiolithe sind im Uralfaltengürtel weit verbreitet. Und die Kraka-

Massive gehören zu den Ophiolithen.  

Süd-Kraka ist eines der vier Massive der „Kraka-Gruppe“ und liegt im 

nördlichen, abschließenden Teil des Zilair-Synklinorums am Westhang des 

Südurals. Es ist im Norden durch isometrische Grundrisse gekennzeichnet und 

verzweigt sich nach Süden. Fast das gesamte Massiv mit einer Fläche von 450 

km2 liegt zwischen den Flüssen Belaya, Kaga und Yuzhny Uzyan. Die 

Geschichte der Erforschung des Krakinsky-Massivs ist seit dem 19. Jahrhundert 

bekannt.  

Die ersten Erwähnungen der Ultramafite des Kraka-Massivs finden sich in 

den Werken von N.F. Chernysheva, R.I. Murchison, A. Stuckenberg in der 

zweiten Hälfte des 19. Jahrhunderts. In den 20er und 30er Jahren des 20. 

Jahrhunderts begannen die Gruppen von  S.F.Tikhovidov, P.G. Farafontev, V.P. 

Loginov, R.E.Kwjatkowski im Zusammenhang mit der Suche nach Chromiten 

und Chrysotilasbest mit einer systematischen Untersuchung dieser Massive. 

Anschließend wurden diese Gebirgsmassive von Forschern wie A.V. 

Klotschikhin, V.V. Radchenko, A.V. Burjatschenko, G.N. Savelyeva und E.I. 

Denisova untersucht. 

Seit den 1990er Jahren hat das Interesse an der Erforschung des Kraka-

Massivs wieder zugenommen. Trotz der langen Forschungsgeschichte gibt es 

Uneinheitlichkeiten bei der Untersuchung von Massengebirge. Der westliche 

Teil der Südlichen Kraka wurde eingehend untersucht, da sich hier die größten 

Chromitvorkommen konzentrieren [5, S. 24-25; 3, S. 19–20; 2, S. 11-13].  

Der östliche Teil des Massivs war lange Zeit für die Forschung 

unzugänglich, da er Teil des staatlichen Naturschutzgebiets Baschkirien ist. In 

der Literatur gibt es keine mineralogische Beschreibung der Ultramafite dieses 

Gebiets. Ziel dieser Arbeit ist die Beschreibung der mineralogischen und 
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petrographischen Merkmale ultramafischer Gesteine und Chromitite im 

östlichen Teil des südlichen Kraka-Massivs. Insgesamt wurden bei den 

Geländearbeiten im Jahr 2023 90 Proben für Dünn- und Polierschliffe 

gesammelt. Die Ultramafite des östlichen Teils des südlichen Krak-Massivs 

werden durch Lherzolithe, Harzburgite und Dunite repräsentiert. Hier liegen 

plagioklashaltige Lherzolithe vor, die als äußerst seltene Formationen für das 

Süd-Kraka-Massiv gelten [4, S. 24; 5, S. 29] 

Bei der Untersuchung dünner Schliffe wurde festgestellt, dass alle Proben 

einer Serpentinisierung unterliegen, diese jedoch auf die Entwicklung von 

Niedertemperatur-Schleifenserpentin oder α-Lizardit beschränkt ist. Der 

Serpentinanteil in Lherzolithen und Harzburgiten beträgt 30–60 Vol.-%; seltener 

ist eine Erhöhung der Konzentration in Harzburgiten und Duniten auf bis zu 80 

Vol.-% festzustellen. Die gesteinsbildenden Minerale sind Olivin, rhombisches 

und monoklines Pyroxen. Olivin ist in allen untersuchten Gesteinen durch einen 

hohen Gehalt an Forsterit-Endelementen gekennzeichnet, mit für Dunite 

charakteristischen Maximalwerten (Fo94) und Minimalwerten für Lherzolithe 

(Fo87). Klinopyroxen bildet in Lherzoliten und Harzburgiten kleine Körner mit 

einer Größe von 0,1–0,6 mm. Orthopyroxen wird durch deformierte große 

Körner von bis zu 3 mm oder durch entlang dieser Körner entwickelte Bastit-

Pseudomorphosen repräsentiert.  

In Bezug auf die Zusammensetzung wird rhombisches Pyroxen durch 

magnesiumreichen Enstatit repräsentiert, monoklines Pyroxen durch Diopsid 

und seltener durch eisenarmen Augit. Akzessorischer Chromspinell in 

Harzburgiten und Lherzoliten ist oft xenomorph und in dünnen Abschnitten 

durchscheinend und weist eine hellgelbe, manchmal sogar orange Farbe auf. In 

Duniten ist Chromspinell hypidiomorph oder idiomorph und in dünnen 

Abschnitten durchscheinend und weist eine rotbraune Farbe auf. Die 

Zusammensetzung des akzessorischen Chromospinells variiert von 

hochaluminiumoxidhaltigen Lherzolithen (#Cr=0,16–0,3) bis 

hochchromhaltigen Duniten (#Cr=0,6–0,85). Nach der Klassifikation von N.V. 

Pavlova sind Chromospinelide hauptsächlich durch Minerale der Picotit-

Chromit-Reihe vertreten [1, S. 10-35]. In Chromititen wurden Einschlüsse 

seltener akzessorischer Mineralien in Größen von 1 bis 15 µm gefunden, 

darunter gediegene Phasen (Kupfer), Fe, Ni-Sulfide (Pentlandit), Awaruit 

(Ni3Fe) und Mineralien der Platingruppe. Letztere werden durch Disulfide der 

Laurit- (RuS2) – Erlichmanit- (OsS2) Reihe, Irarsit ((Ir,Ru,Rh,Pt)AsS), 

Cuproiridsit ((Cu,Fe)Ir2S4) und Legierungen aus hochschmelzenden 

Platingruppenmetallen repräsentiert. 

Die erhaltenen Daten zur Petrographie und Mineralogie von Ultramafiten 

sowie die durchgeführte Bewertung der PT-Bedingungen der Gesteinsbildung 

mit Geothermometern, Geo- und Oxybarometern lassen den Schluss zu, dass es 

sich bei den Ultramafiten im östlichen Teil des südlichen Krak-Massivs um 

mäßig verarmte Restite des Diapirs von oberem Mantel handelt, die 

höchstwahrscheinlich unter der riftogenen Struktur im peripheren westlichen 

Teil des Paläo-Ural-Beckens existierten. Der Abschnitt der Mantel-Ultramafite 
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des Sargan-Rückens hat seine Hochtemperaturentwicklung bis zum Niveau der 

Plagioklas-Peridotit-Fazies abgeschlossen, teilweise in der Übergangszone von 

der Spinell- zur Plagioklas-Fazies. 

Die Forschung wurde mit Unterstützung des Zuschusses Nr. 22–17–00019 

der Russischen Wissenschaftsstiftung durchgeführt. 
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Application of the Monte Carlo Statistical Testing Method in the 

Development of Queuing Systems (QS) 

The method of statistical testing is used to assess the reliability of systems. 

Its essence lies in generating a certain number of network realizations randomly, 

averaging the parameter of interest over the obtained sample, and deriving an 

estimate of the reliability indicator. In the work, this method can be represented 

in four main stages:  

1. Simulation on a computer of a pseudorandom sequence with a

given probability distribution law, imitating the arrival time of a new request; 

2. Simulation of a pseudorandom sequence imitating the processing

time of each request; 

3. Use of the obtained numerical sequences in a program written to

construct a diagram of the QS operation; 

4. Statistical processing of the simulation results (calculation of the

queuing system parameters). 

Input Data: 

N = 20 - number of aircraft 

n = 1 - number of channels 

µ = 30/60 min= 0.5 hour - average waiting time for refueling 

 = 40  - number of requests per day 

Procedure: 

1) Generation of the request flow and refueling time:
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function F_exp(x, sample) { 

 let lyambda = 1 / average(sample); 

 //return 1 - math.exp(-lyambda * x); 

 return jStat.exponential.cdf(x, lyambda); 

} 

function F_weibull(x, sample) { 

 let k = Math.pow(sigma(sample) / average(sample), -1.086); 

 let lambda = average(sample) / jStat.gammafn(1 + 1 / k); 

 return jStat.weibull.cdf(x, lambda, k); 

} 

2) Calculation of the average time for the specified parameters according to

the problem conditions:

Total waiting time for aircraft arrival: 0.24246554931112638 

Average refueling time for an aircraft:  0.49894673229179387 

Total flight time for an aircraft:  6.007620006158018 

Total waiting time for refueling:   3.5566301963932188 

Average queue length: 8.125 

3) Calculation of sample characteristics and hypothesis testing for the input

request flow based on the Weibull distribution:

Sample size: 1000 

Mean value: 6.0076200061580245 

Dispersion: 19.069634803475854 

Corrected dispersion: 19.088348870996473 

Standard error: 4.366879298020024 

Confidence interval for the mean: 5.739629633154118-6.275610379161931 

Confidence interval for the dispersion: 17.499910791546302-20.818806298344

015 

4) Writing the code

5) For clarity, the resulting diagram is presented below.
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In the course of this work, the fundamentals of queuing theory were 

studied. A single-channel model of a queuing system was developed. As a result 

of the conducted research, statistical parameters of the system were empirically 

obtained. 

© Akhmetzyanov Amir, 2025 
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Implementation of main project elements in Unity: 

player, enemies, and bosses 

Within this project, a 2D roguelike game with a top-down view is being 

created on the Unity platform. The player must navigate through procedurally 

generated levels. Along the way, they will encounter enemies and bosses, which 

they must fight using magical abilities and maintaining the rhythm. This requires 

implementing core elements and mechanics such as the player, enemies, and 

bosses. This will create a basic game structure upon which new levels, 

characters, and features can be added. 

Player: 

A player class will be created to control the player. It will contain 

functions for movement, shooting, and interaction with the environment. The 

player will be able to move at a given speed using Unity input methods such as 

Input.GetAxisRaw() and Input.GetKeyDown(). A dash mechanic will also be 

implemented for quick position changes. The shooting system will allow the use 

of various weapons, switching between them using the Tab key. By pressing the 

mouse button, the player will be able to shoot with the selected weapon. 

Enemies: 

A system of enemies with unique behavior mechanics is planned. A class 

will be developed to manage enemies. Enemies will have different behaviors 

depending on their type: The first type will chase the player when they get close. 

The second type will run away if the player gets too close. The third type will be 

able to wander around the room. The fourth type will patrol specified points. 

Some enemies will be able to shoot projectiles. Each enemy will have health, 

and when it reaches zero, the enemy will be destroyed. 

Bosses: 

A boss control system will be created for the game. The boss will have a 

set of actions defined by an array. Main characteristics include actions, 

sequences, and parameters such as duration and movement speed. The boss will 

move towards the player or a specified point and shoot at the player using a 

timer and shooting points. The boss's health will be managed by a variable and 

will decrease when taking damage. When the health reaches zero, the boss is 

destroyed, and the level exit is moved if the player is close to it. The boss's 

health will be displayed on the UI. 
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Common Components: 

Animation will be controlled through the Animator component, which 

responds to the state of the player, enemies, and boss. Methods for processing 

their actions and updating animations will be provided. Movement will be 

controlled through physics with Rigidbody2D. Transform is responsible for the 

object's position, rotation, and scale. Box Collider 2D defines the collision area, 

for example, between a projectile and the player. 

© Evdokimov Pavel, 2025 
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Developing a game application in the Unity environment 

The project we’re working on aims to deliver a fresh gaming experience, 

so the solutions reviewed below are not representatives of one particular genre 

or example that is being targeted. The goal is to blend several game mechanics 

from completely different games, each of which is a fundamental element of the 

gameplay, but only within its own specific game. However, bringing these 

mechanics together in one project could create something truly unique. 

At its foundation, the game will feature a 2D top-down world where 

players can pick a character, move around, use weapons, interact with the 

environment, and fight enemies.  

The main design we are going for is a “roguelike” genre. As in typical 

genre representatives (such as “The Binding of Isaac”), we will have 

randomized, procedurally generated levels and items to keep things replayable. 
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Thus, the player, appearing in the starting “room” will be able to choose the 

direction, move to other rooms, find new weapons, objects, enemies, bosses – all 

of which might show up, skip out, or shift around with every run. 

Another core mechanic will be the combination of different magical 

abilities. The player will have access to various weapons, when combining 

which the player will be able to make a different impact. The main reference 

here is “Magicka 2”, where you mess around with natural forces like water, fire, 

electricity and so on. In that game, players can create a water shield, fire mines, 

enchant a sword with electricity, and perform dozens of other combinations. The 

mechanics is not just being given a sword in a chest, but being given some kind 

of additional tool, which can then be combined with another tool and get 

something third, can be something interesting and fun. This approach will also 

add diversity to the game, especially considering that the player will receive 

elements for combinations in accordance with the procedural generation 

mentioned earlier. 

And the third core mechanics is planned to be rhythm mechanics. In such 

games, background music sets the pace, and the player’s key actions (unique to 

each game) must be performed to the beat of the music. Key references include 

“Crypt of the NecroDancer” and “Metal: Hellsinger”. Thus, the player’s actions 

such as shooting, dodging, etc., will need to follow the rhythm. Furthermore, the 

player’s gameplay style might influence the music — intensifying and speeding 

up if the player performs perfectly, or slowing down if not. Upon completing a 

level, the player will see a score summary reflecting how well they matched the 

rhythm, further boosting replayability. 

The final stage of the project should result in a fully functional roguelike 

video game application, developed in the Unity game engine, with logic written 

in C#, and featuring custom 2D artwork and audio design. The Aseprite software 

will be used for graphic design, while Audacity and Ableton Live 12 will be 

used for sound/music production. 

© Mishchiryakov Roman, 2025 

Разработка игрового приложения в среде Unity 

Мищиряков Роман 
ИАТЭ НИЯУ МИФИ, ОИКС, 4 курс 

Пляскин А.В.  

ИАТЭ НИЯУ МИФИ, ОИКС, канд. техн. наук, доцент 

Консультант по английскому языку: 

канд. филол. наук, доцент Титлова А.С. 



43 

УДК 519.63 

Farrakhetdinova Azaliya 

UUST, Ufa 

Scientific Advisor: Doctor of Physical and Mathematical Sciences, 

Associate Professor Musin A.A. 

English Language Advisor: 

Doctor of Philology, Associate Professor Moiseeva A.V. 

Numerical modeling of heat and mass transfer 

To date, mathematical modeling of physical processes is of practical 

interest in the oil and gas industry. There are numerous software packages 

available that allow modeling physical phenomena such as turbulent and laminar 

flows, heat transfer, combustion, chemical reactions, and others. This work takes 

into consideration the numerical modeling of heat transfer (1) and diffusive 

transport (2), described by parabolic-type differential equations: 

  (1) 

    (2) 

where  is temperature,   is density,  is specific capacity,  is coefficient of 

thermal conductivity,  is concentration,  is the diffusion coefficient.  

The discretization of the mathematical model equations (1)-(2) is 

performed using the finite volume method (FVM). The obtained algebraic 

equations are solved using the tridiagonal matrix algorithm (Thomas algorithm), 

which has a complexity of O(n). The finite volume method involves dividing the 

domain into multiple control volumes with nodal points, for each of which a 

discrete analogue of the differential equation is derived. The differential 

equations (1) and (2) are closed with boundary conditions of the first, second, 

and third types, allowing the description of various physical processes. 

The outcome of this work is a software code capable of modeling heat and 

mass transfer processes with the option to select parameters and boundary 

conditions. The implemented tridiagonal matrix algorithm was tested on a well-

known system of linear algebraic equations. The results demonstrated that the 

proposed tool provides unambiguous solutions to such classes of problems with 

high accuracy. 
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Potential applications of algae as a source of protein 

A sustainable diet is essential for the growth and development of the 

global population and for maintaining physical, psychological, and social well-

being of individuals. A sustainable diet must be accessible to all members of 

society and should support the biodiversity of our planet’s ecosystems. The diet 

includes the consumption of macronutrients, such as proteins, fats, and 

carbohydrates, as well as micronutrients like vitamins and minerals. 

Deficiencies in any of these components can lead to malnutrition, weight gain, 

and obesity [1]. 

The growing global population, urbanization, and climate change have 

made it more difficult to obtain nutrients essential for human survival, 

particularly dietary protein. This has led to a need to find alternative sources of 

food that are rich in macro- and micronutrients. 

Food protein sources must be able to provide essential amino acids that 

are necessary for a living organism, such as valine, leucine, isoleucine, lysine, 

methionine, threonine, tryptophan, and phenylalanine (and for children, arginine 

and histidine). To assess the quality of dietary protein, several methods are used, 

including the protein digestibility corrected amino acid score (PDCAAS). This 

method evaluates protein based on the content of essential amino acids and 

protein digestibility, as well as the availability of essential amino acids. Another 

method, the digestible indispensable amino acid score (DIAAS), evaluates the 

digestibility of each essential amino acid individually [2]. 

The unique feature of algae is their ability to accumulate biologically 

active compounds in their cells, such as structurally important polysaccharides 

(alginate, agar, and carrageenan), which have gelling properties, polyunsaturated 

fatty acids (linolenic acid, arachidonic acid, and eicosapentaenoic acid), and 

vitamins B, C, A, and E. Algae also contain photosynthetic pigments such as 

chlorophyll, carotenoids, and phycobilin. Commercially, algae are used in 

various industries as gelling agents, thickening agents, emulsifying agents, 

pigments, and as biologically active ingredients in products such as cosmetics, 

food, and pharmaceuticals. 
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The protein content in commercial algae is not stable and depends on 

various factors such as age, season, and the part of the algae being harvested. 

The lower, more massive part of the algal stratum contains around 2.5 times 

more protein than the upper part. Commercial algae typically contain between 

4.4% and 47.5% protein, including 15 to 23 different amino acids, 8 of which 

are essential [3]. 

Algal protein has a lower nitrogen content compared to animal proteins, 

due to its predominance of glutamic and aspartic acids. Unlike animal protein 

production, which requires chemical fertilizers and can pollute the environment, 

algae cultivation is more environmentally friendly. However, due to intensive 

harvesting of certain species of algae, their overall production has been 

decreasing each year [4]. 

It is possible to increase vegetable protein intake and fully exploit the 

potential of algae by using microalgae. Microalgae are photosynthetic 

microorganisms that play a crucial role in the Earth’s oxygen cycle, producing 

half of the atmospheric oxygen through their vital activity. They can grow in 

various environments, including marine and freshwater, soils, rocks, and even in 

conditions that are unfavorable for terrestrial crop cultivation. There are 

approximately 25,000 known species of microalgae, with some, such as 

chlorella and spirulina, being commercially important. 

The production of microalgae currently stands at around 35,000 tons of 

dry biomass annually, with the USA, Germany, China, and Japan leading the 

way [5]. The processed biomass is used as a standalone product or as an 

ingredient in food, pharmaceuticals, and cosmetic products. Due to their ability 

to absorb man-made pollutants from wastewater, microalgae are also used in 

phycoremediation, a process that helps clean up polluted water. 

Summing up, the functional value of microalgae is due to its high protein 

content, which can reach up to 70%, as well as its ability to grow biomass 30 

times faster than terrestrial crops. Algae are already used in various food 

products and can be grown in large quantities. They have the potential to 

contribute to the reduction of dependence on animal protein and help ensure a 

more sustainable food system. 
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The role of balanced nutrition in the effectiveness 

of sports supplements 

In recent decades, sports supplements have become an integral part of 

diets for athletes aimed at improving physical fitness and athletic performance. 

Sports supplements include a wide range of concentrated sources of nutrients 

such as proteins, creatine, amino acids, vitamins, and minerals which play a key 

role in anabolic and catabolic processes, promoting recovery, enhancing muscle 

growth, and maintaining overall energy metabolism. Regular consumption of 

these supplements is believed to contribute to increased muscle mass, they 

reduce recovery time, and enhance overall performance. However, despite their 

popularity and widespread use, the effectiveness of sports supplements 

significantly depends on the basic diet and the physiological state. 

Sports supplements are specialized nutrient concentrations used to boost 

athletic performance, sustain physical activity, and optimize recovery after 

intense training. These supplements were developed to meet the needs of 

athletes whose diet, for various reasons, did not provide sufficient nutrient intake. 

Sports supplements can be divided into several categories, each serving specific 

functions in the body.  
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Protein supplements are based on proteins composed of amino acids, 

which play an important role in the synthesis and repair of muscle tissue. Protein 

supplements often include whey and casein proteins, which are highly 

bioavailable. Whey protein is rapidly absorbed and promotes immediate muscle 

recovery after exercise, while casein is a slower source of amino acids, 

providing prolonged muscle nourishment [1]. 

Amino acid supplements BCAA (Branched-Chain Amino Acids) 

including leucine, isoleucine, and valine play an essential role in preventing 

muscle catabolism (breakdown) due to their special ability to be absorbed 

directly by muscles. Leucine, in particular, activates a signaling pathway that 

regulates protein synthesis in muscle cells, thereby stimulating muscle growth 

and accelerating recovery [5]. Amino acid supplements also often include 

glutamine, which helps restore glycogen levels and supports immune function, 

especially during prolonged and intense training. 

Creatine is important for energy metabolism, as it is involved in the 

synthesis of adenosine triphosphate (ATP), the energy carrying compound used 

during short-term, high-intensity physical training [3]. 

Creatine phosphate molecules serve as a "reserve" energy source in 

muscle cells, enabling sustained power output during repeated high-intensity 

exercises. Creatine also supports cell volumization by retaining water in muscle 

fibers, promoting additional anabolism and improving muscle recovery [2]. 

However, the effectiveness of supplements without a balanced diet is 

limited. Deficiency of macro- and micronutrients in the diet weakens their 

effects, as the synergy between a balanced diet and supplements is a key 

condition for achieving athletic goals. Balanced nutrition involves macronutrient 

distribution (proteins, fats, carbohydrates) and micronutrients (vitamins and 

essential minerals) depending on the level of physical activity, age, gender, and 

individual needs [4]. Proper nutrient balance of subcomponents is required for 

optimal metabolism, energy balance, and the body's adaptation to physical 

activity, which, in turn, improves the effect of sports supplements. 

In conclusion, balanced nutrition is a key factor in optimizing the 

effectiveness of sports supplements. A well-designed combination of 

carbohydrates, proteins, fats, vitamins, and minerals in the diet creates a 

foundation for more efficient supplement absorption, enhancing their beneficial 

effects and supporting energy metabolism. A deficiency of macro- and 

micronutrients reduces the bioavailability of sports supplements, limiting their 

functionality and making it harder to achieve athletic goals. Therefore, a 

balanced diet, in synergy with sports supplements contributes to improved 

physical fitness and enhanced athletic performance. 
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Experimental studying of fluid flow in the PDMS chips with different 

inner structures 

Nowadays microfluidic platforms with distributed pin arrays across the 

flow are an essential part of scientific research in the fields of oil and gas 

industry, medicine and biochemistry. Moreover, they can be used as the basis for 

micro heat exchangers, which gradually become highly relevant problem due to 

the recent developments of microelectronics, its miniaturization and design 

complexity. The inner structure and fluid distribution in it cause significant 

impact on the heat flow dissipating and the heat sink effectiveness. 

Thus, the present work is devoted to extrapolating the influence of the 

spatial arrangement of the micro pins in the channels. In the course of work, a 

series of the laboratory experiments on a number of polydimethylsiloxane 

(PDMS) chips with different geometries was provided using the tracer imaging 

and optical microscopy methods. More details about providing the experiment 

and imaging technique features are available elsewhere [1] and [2]. 

Each chip has the height about 32 µm and pin diameters 100 µm. An 

experimental setup consists of pressure controller, fluid tank, flow sensor, 

microfluidic chip, drain, optical microscope with video camera and computer 

(the scheme is represented in fig.1). 

Fig. 1. Scheme of the experimental setup: 1 – Pressure controller (Parker Hannifin); 2 – Fluid 

tank; 3 – Flow sensor (Sensirion); 4 – Microfluidic chip; 5 – Drain; 6 – Optical microscope 

with video camera (Olympus IX-71, Lumenera Infinity 2); 7 – PC 
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The dependences of flow rate from the pressure drop (fig.2) and two-

dimensional velocity fields were obtained for each chip configuration. 

Fig. 2. Flow rate dependence 

In conclusion, different micro pin arrangement influence the flow 

distribution significantly. The flow rate dependence is practically linear, which 

makes the experiment consistent with the Darcy law. 

The investigation was financially supported by Russian Science Foundation № 

24-19-00697, https://rscf.ru/project/24-19-00697/. 
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Research of multifunctional additives for diesel fuel 

Intensive developments in the field of fuel economy and improvement of 

their quality have prompted scientists to develop completely different energy 

promoters capable of reducing the number of various disadvantages. Due to the 

large number of urgent problems, Russian scientists have presented a nationwide 

doctrine for the use of diesel fuel for diesel engines. As a strong proof, they 

claim that the efficiency of modern diesel engines reaches fifty percent, while 

gasoline engines barely reach the thirty percent mark. As the priority qualities of 

diesel engines, Russian scientists put forward a more increased engine resource, 

in the context of operating costs, diesel engines should be economical, with the 

least amount of exhaust gases. 

Based on the scientific work of the dissertation of Baulin O.A. "Lubricity 

of low-sulfur diesel fuels and methods of its improvement", in which he also 

consistently updates the research topic.  

GENERAL CHARACTERISTICS OF THE WORK 

The relevance of the problem. The country's increasing needs for oil and 

refined products as a result of increased electricity consumption and an increase 

in the car fleet make it very important to save motor fuels, in particular, by 

equipping cars with diesel engines that consume up to 30% less fuel compared 

to gasoline counterparts. In addition, the production of diesel fuel (diesel fuel) 

requires approximately 2.5 times less energy than the production of gasoline. 

Additional advantages of diesel engines over gasoline engines are: higher engine 

efficiency; greater fire and explosion safety of fuel; fewer harmful emissions. 

The disadvantage of diesel engines is considered to be their relatively high metal 

consumption, which hinders the introduction of these engines into passenger 

cars." [2]. 

It follows from the above that in the most progressive sectors of the 

country's economy - the oil refining industry - the most powerful, budget- and 

city-forming sectors of the formation of the financial and economic system of 

the Russian state are being formed, paving the way for the development of other 

sectors of industrial development in modern Russia. Paradoxical as it may sound, 

indeed, today the priority area for the development of production facilities in the 

field of petrochemistry and oil refining is the fuel and energy complex (fuel and 

energy complex), more precisely, the further development of low-sulfur fuels . 

Fuel and energy legislation, based on the Technical Regulations TR CU 
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2011/13 [11], GOST R 52368-2005 "EURO diesel fuel" [3], GOST 32511-2013 

"EURO diesel fuel" [4], strictly regulate achieving the highest quality of diesel 

fuel by introducing various special liquids called "Additives" in order to the 

output turned out to be a high-quality DT. Until recently, the Russian market of 

special fluids for diesel engines was largely represented by foreign additives 

such as BASF, Clariant, Infiinium, Lubrizol, SHELL . 

Rather strict requirements related to modern internal combustion engines 

(ICE), which adhere to international operating rules, are also imposed on 

manufactured diesel additives, among the most important components of this 

category is the cetane number (CCH).The latter should be characterized by the 

following chemical and technological properties: to achieve the highest possible 

degree of fuel combustion, the corrosive component should be significantly 

reduced, the fuel equipment in use should be prolonged, vibration and noise 

levels of the internal combustion engine should be significantly reduced, fuel 

consumption should also be minimized, while not forgetting that to reduce, but, 

on the contrary, by increasing the level of efficiency of operated internal 

combustion engines. According to Russian and foreign scientists, modern 

internal combustion engines should operate within a certain range, the optimal 

variant of which ranges from 51 to 55 units. CCH [5, p. 10; 8]. 

Not so long ago, the Russian fuel additives market was financially in the 

range of nine to ten billion rubles, as the main reason for this state of affairs was 

to replenish the Russian fuel additives market, thanks specifically to foreign 

supplies of imported additives. Unfortunately, additives created in Russia and 

meeting the requirements of the Russian and international standards have not yet 

been created. Unfortunately, additives created in Russia and meeting the 

requirements of the Russian and international standards have not yet been 

created. Of course, as long as imports are made from other countries that do not 

exhibit sanctions relations, the number of additives to diesel fuel will not stand 

still, but may increase at times and reach certain sizes. Today, the Russian 

industrial production of additives ranges from twenty percent of the total need 

for them. In 2022, 84,728 thousand tons of diesel fuel were produced in our 

country, 51,922 thousand tons were already put into use in the first half of 2023, 

thereby increasing the amount of diesel fuel by 6.8 percent over the previous 

year [1].  

In order to consistently and purposefully create a federal budget, the 

Government of the Russian Federation has adopted an import substitution 

program to increase the production of Russian diesel fuel additives . 

The middle of the second decade of the third millennium was further 

developed as part of the import substitution program, thanks to the development 

of a range of domestic diesel fuel additives. In addition, as part of the program 

of import substitution of foreign additives, cetane-enhancing additives have 

gained popularity in Russia among diesel fuel additives. Nitrates are the basis of 

their fundamental component of cetane-enhancing additives. 

In addition, it should be noted that in the territory of the Republic of 

Bashkortostan, more precisely, in the Ishimbaysky and Sterlitamak municipal 
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districts of our republic, according to the order of the Prime Minister of the 

Russian Federation Mikhail Vladimirovich Mishustin No. 764 dated May 20, 

2020, a decree was issued on the start of construction on the above-mentioned 

territories of the Alga open economic zone (SEZ), we focus on the cetane-

enhancing modification of additives. This weighty legally confirmed fact was 

directly reflected in the publication of Kabirov's undergraduate student Rafit 

Faritovich on the margins of the VAKOV Economic Journal Economics and 

Entrepreneurship, published in the second issue of 2024 . 

Modern scientists, trying to improve the quality of DT, are on the way to 

developing a synthesized single type of additive consisting of a number of 

additive components. By combining the various components of additives into a 

"single whole", completely different, low-quality characteristics of a new type of 

additive suddenly appear, reducing the efficiency and quality of the new 

development. To remedy the situation for the better, it is necessary to 

compensate and increase the working concentrations of the active components 

of the additive, as a result of which the cost of additive manufacturing is 

gradually increasing. As a result, it is necessary to pay maximum attention to the 

creation of multifunctional compositions, the proportionality of which does not 

lead to an irreconcilable contradiction, but, on the contrary, can lead to a 

cumulative positive effect of synergy, giving it an increasing effect, rather than 

when creating individual additives. 

References 
1. Agroan Analytical Agency. Overview of the Russian diesel fuel market. July

2023. Development forecast until 2027. September 4, 2023  

https://dzen.ru/a/ZPX1xJ7CLki-Myc5. (accessed 05/10/2024). 

2. Baulin, O.A. Lubricity of low-sulfur diesel fuels and methods of its

improvement: specialty 05.17.07 "Chemical technology of fuels and high-energy 

substances": abstract of the dissertation for the degree of Candidate of Technical 

Sciences / Baulin Oleg Alexandrovich; Ufa State Petroleum Technical University. 

Ufa, 2006. 26c. - Bibliography: pp. 22-24. Place of protection: Ufa State Petroleum 

Technical University. - Text: direct. 

https://www.dissercat.com/content/smazyvayushchaya-sposobnost-malosernistykh-

dizelnykh-topliv-i-metody-ee-povysheniya (accessed 02.02.2025). 

3. GOST R 52368-2005 "EURO diesel fuel. Technical specifications". Codex

Distribution Center: official website. – Access mode: 

https://internet-law.ru/gosts/gost/4719/. (accessed 05/31/2024). 

4. GOST 32511-2013 "EURO diesel fuel. Technical specifications". Codex

Distribution Center: official website. – Access mode: https://internet-

law.ru/gosts/gost/57041/. (accessed 05/31/2024). 

5. Elshin, A.I. Organization of the production of diesel fuels that meet the

requirements of technical regulations /A.I. Elshin, V.P. Tomin, E.A. Rybakov, V.N. 

Lukyansky, V.A. Mikishev, K.K. Simonov // Oil refining and petrochemistry. – 

2010. No. 6. – pp. 10-14. 

© Kabirov Rafit, 2025 

https://dzen.ru/a/ZPX1xJ7CLki-Myc5
https://www.dissercat.com/content/smazyvayushchaya-sposobnost-malosernistykh-dizelnykh-topliv-i-metody-ee-povysheniya
https://www.dissercat.com/content/smazyvayushchaya-sposobnost-malosernistykh-dizelnykh-topliv-i-metody-ee-povysheniya
https://internet-law.ru/gosts/gost/4719/
https://internet-law.ru/gosts/gost/57041/
https://internet-law.ru/gosts/gost/57041/


54 

Исследование многофункциональных присадок к дизельному топливу 

Кабиров Рафит 

УУНиТ, Институт технологий и материалов, магистрант 2 г. об. 

Научный руководитель: 

д-р техн. наук, профессор Гильмутдинов А.Т. 

Консультант по английскому языку: 

канд. филол. наук, доцент Гилязова Д.Р. 

УДК 622.276 

Kotyashov Mikhail 
UUST, Ufa 

English Language Advisor: 

Doctor of Philology, Professor Peshkova N.P. 

Ways to improve the efficiency of multilateral wells completion 

Currently, at some fields, MLW are used as tools that prevent disrupting 

the development system and help to maintain production in complicated zones at 

levels comparable or even better than horizontal wells. Sidetracking does not 

always guarantee an increase in productivity relative to surrounding wells. This 

happens due to non-optimal placement of AICD and, as a consequence, an 

increased degree of choking [1]. 

The purpose of the work is to determine the most effective in terms of 

NPV and cumulative oil production design of a MLW equipped with AICD. To 

achieve this goal, it is necessary to determine the effect of AICD placement 

along the main trunk of a multilateral well on production rates and cumulative 

indicators. 

In specialized software, analytical models were built by setting such 

parameters as relative phase permeabilities, PVT properties, water cut, gas factor, 

formation and bottomhole pressure. For the actual well, 3 calculation options 

were made without AICD, with the actual design and an optimized version 

based on the pressure distribution by segments with the same number of inflow 

control devices. It is important to note that here there was a non-optimal 

arrangement due to the increased degree of choking in the upper segments and 

insufficient in the lower ones. Thus, after competent distribution, optimization 

was performed, which reduces losses from starting flow rates by almost 2 times. 

A calculation was also made for the second drilled well without AICD, 

with the actual design and an optimized version. Here the arrangement is 

optimal. But we optimized even more and received a decrease in losses from 

starting flow rates by 9%. And this well will be considered in the hydrodynamic 

model. Since its use will allow more accurately determining the starting 

indicators of wells, taking into account the dynamics of oil production and more 

accurately calculating economic indicators. 
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According to the results of the hydrodynamic model calculation for well 

No. 3 with the AICD arrangement proposed during the optimization calculation 

in specialized software, a high level of convergence of the analytical and 

hydrodynamic models is observed. Further, several more variants of the AICD 

arrangement were considered along the permeability profile along the wellbore, 

as a result of which it was possible to achieve an increase in the accumulated 

and economic indicators. 

The work considered 1 project MLW, which was calculated step by step 

on an analytical model, and then on a hydrodynamic one. Using the results of 

interpretation of geophysical studies data for an adjacent well, the optimal 

location of the AICD was determined, providing an acceptable percentage of 

losses from the starting oil flow rate. At a certain depth, identified using a 

special algorithm, additional optimization of the AICD arrangement was carried 

out using the hydrodynamic model, as a result of which it was possible to 

increase the NPV by another 20 million rubles. 

Therefore, the annual profit for layer X of field X is 4 thousand m3 / year 

and 70 million m3 / year for gas. A total of 160 million rubles for 5 years for 

only 1 well. 

Thus, MLW with autonomous inflow control devices are used as methods 

for developing marginal zones. An analysis of the launch parameters and 

optimal location of the AICD in actual wells was conducted. The algorithm was 

improved on actual wells, after which its feasibility was confirmed and then 

used for a new design well. An economic analysis of the efficiency of using this 

algorithm showed a profit of 160 million rubles per well over 5 years for field 

"X". 
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Dynamics of multilayer heterostructures 

In modern materials science and condensed matter physics, hybrid 

systems that combine magnetic and ferroelectric properties are of particular 

interest. Such multilayer heterostructures demonstrate the relationship between 

the electric and magnetic subsystems, which opens up ways to design materials 

with predetermined properties [1]. This area, which has been actively 

developing in recent years, promises revolutionary applications in spintronics, 

energy-efficient electronics and sensor technologies. 

A key tool for studying the dynamics of these systems are two-time 

Green's functions. Being part of the apparatus of quantum field theory, they 

provide a deep analysis of correlations and relaxation processes under external 

influences.  

In the course of the study, the dependences of energy on the wave vector 

and magnetization on temperature were analyzed at different values of the 

external magnetic field.  

An increase in magnetoelectric interaction leads to a change in the energy 

spectrum: energy states move, the number of places where the energy reaches a 

minimum decrease, and the maximum value increases. This indicates that a 

change in the interlayer interaction affects the shape of the energy spectrum and 

the position of the energy states, reflecting changes in the interaction between 

the layers in the system. The effect of the magnetic field on the system, in turn, 

reduces the total energy of the system. 

It was also found that magnetoelectric interaction leads to an increase in 

the critical temperature at which the magnetization becomes zero, which makes 

the system more resistant to temperature fluctuations. The wave period and 

oscillation amplitude increase with an increase in the external magnetic field h. 

In this case, the shape of the dependence of energy on the wave vector changes 

dramatically: from simple parabolas to more complex forms with local minima 

and maxima. The study shows that hybrid systems have unique properties that 

can be used to create new materials with specified characteristics.  

The work was carried out within the framework of the state assignment 

agreement No. 075-03-2024-123/1 dated 02/15/2024 topic No. 324-21. 
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Spin waves in a magnetic/ferroelectric bilayer under external field 

Spin waves are collective excitations in magnetic systems that arise due to 

the interaction of spins in ferromagnets and antiferromagnets. These waves play 

an important role in the field of magnetism and are important for the 

development of new technologies. Studying the behavior of spin waves under 

the influence of an external magnetic field is a topical issue, since a change in 

the magnetic field can significantly affect the characteristics of these waves.  

One of the methods that allows us to study the dispersion properties of 

spin waves is the Green's function method. This approach allows us to obtain the 

dispersion law of spin waves, which describes the dependence of their frequency 

on the wave vector [1]. 

In this paper, the effect of an external magnetic field on spin waves is 

considered, and the dispersion law is derived using the two-time Green's 

function method. There are two thin films, one magnetic and the other 

ferroelectric. 
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In the model with a helical structure, taking into account the interaction 

only with the nearest neighbors , the dispersion of spin waves is described by a 

quadratic dependence of the energy on the wave vector . An increase in the 

magnetic field leads to a reorientation of the spins and a change in the energy 

levels. The enhancement of magnetic interactions inside the layer caused by this 

process manifests itself in various effects, such as the formation of domain 

structures of a certain configuration and the emergence of new, more complex 

magnetic states. 

Magnetic characteristics such as magnetization, susceptibility, heat 

capacity and energy as a function of temperature were also studied. 

The work was carried out within the framework of the state assignment 

agreement No. 075-03-2024-123/1 dated 02/15/2024 topic No. 324-21. 
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Stability of heteroligand complexes of manganese (II) with pectin modified 

with imidazole-containing amino acids 

Over the last decade, the research in the field of creating and studying 

metal complexes of pectin and its modified derivatives has been a 

priority [1, p. 1270]. The stability of metal complexes is primarily determined by 

the structure of polysaccharide-modifying agents, including imidazole-

containing amino acids and their analogues, which are part of many 

pharmaceutical preparations [2, p. 1155; 3, p. 52]. For understanding the 

mechanism of interaction of pectin with imidazole-containing modifiers (IM) is 

important to assess the effect of the imidazole fragment of amino acids on the 

nature of complexation and the thermodynamics of this process. 

Table 1. Stability constants and thermodynamic characteristics of metal complexes. 

Complex k·10-3, L/

mol 

∆ H°298, k

J/mol 

∆S°298, J/

mol·K 

∆G°298, 

kJ/mol 

PC-Mn2+ 0.4±0.1 -12.9±0.1 6.2±a0.2 
-14.8±0.

1 

Im-Mn2+ 0.9±0.1 -11.8±0.1 15.7±0.1 
-16.4±0.

1 

PC-Im- 

Mn2+ 
3.0±0.1 -9.4±0.1 36.1±0.1 

-20.0±0.

1 

NisOMe-

Mn2+ 1.1±0.1 -6.0±0.1 37.8±0.1 
-17.1±0.

1 

PC-HisO

Me-Mn2+ 1.8±0.1 -4.3±0.1 47.7±0.1 
-18.4±0.

1 

His-Mn2+ 
0.8±0.1 -14.0±0.1 8.6±0.1 

-16.5

±0.1 

PC-His- 

Mn2+ 1.5±0.1 -12.5±0.1 18.66±0.1 
-17.77

±0.1 
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Taking into account the relevance of this study, the purpose of this work 

was to study the complexing properties of apple pectin (PC) modified with 

structural analogues of L-histidine (His): histidine methyl ester (HisOMe) and 

imidazole (Im) with manganese (II) cations. 

The interaction of pectin modified by IM with manganese (II) cations was 

studied by UV-spectrophotometric analysis methods. It is established that the 

processes of complex formation in all systems are accompanied by a 

hypsochromic shift and a hyperchromic effect. By spectral methods we have 

determined the composition of metal complexes of poly-ligands: Mn2+=2:1. 

The stability constants of complexes are determined by the molar ratio method 

(Table 1). Histidine-containing systems in both homo-and heterocomplexes are 

less stable than complexes containing imidazole molecules, probably due to both 

lower basicity and the presence of bulk substituents. In terms of stability, 

heteroligand metal complexes are arranged in the following row: PC-Im>PC-

HisOMe>PC-His. Considering the stability of metal complexes based on 

compounds containing the Im-molecule, we can note a decrease in this 

parameter when a bulk substituent is introduced into the polymer ligand, which 

is due to the inductiveionic and spatial effects of the substituents in the azole 

molecule. 

Thus, modification of pectin with imidazole-containing compounds leads 

to a significant increase in the stability of metal complexes, which may allow 

using these polymers as promising sorbents that are effective against manganese 

(II) ions.  
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Influence of polymer mixture composition on the sorption properties of 

porous polymer matrixes based on the sodium salt of N-succinylchitosan 

Nowadays, researchers have proposed various polymeric wound healing 

materials as a viable alternative to traditional textile dressings. However, all 

currently proposed polymeric wound-healing materials have significant 

problems that need to be addressed before wide-spread clinical application of 

such materials can take place. One of such problems is the necessity of 

controlling the sorption properties of the materials as it affects the swelling of 

the material in the exudate of the wound and the speed of drug release from the 

material. The common approach to modifying the properties of polymer material 

is the use of polymer mixtures, which allow to control the properties of material 

by varying the composition of the mixture. The aim of this study was to 

investigate the possibility of controlling the sorption properties of the porous 

polymer matrixes based on mixtures of sodium salt of N-succinylchitosan (SC) 

with sodium salt of carboxymethylcellulose (CMC) and glycerol as a modifying 

additive. 

The matrixes were obtained by freeze-drying of polymer solutions of 

various compositions. The samples were frozen at the temperature of -85°C for 

3.5 hours and then freeze-dried under the pressure of 0.1 Pa for 40 hours. The 

matrixes were then dried in drying cabinet at the temperature of 80°C for 1.5 

hours. The sorption of bidistilled water was studied in batch mode in desiccator 

under 100% humidity. The degree of sorption was calculated as 

 [1], where m0 is the initial mass of polymer matrix and Δmt is 

the difference between mass of polymer matrix at a given time and initial mass 

of polymer matrix. We evaluated the influence of polymer composition of SC 

and CMC mixtures with the presence of glycerol, on the sorption properties of 

the obtained porous matrixes (see figure).  
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Degree of sorption of polymer matrixes of various composition as a 

function of sorption time. Composition of polymer mixtures (% wt.) – SC : 

CMC = 70 : 30 with 1 % wt. glycerol (1), 100 : 0 (2), 90 : 10 (3), 70 : 30 with 

0.25 % wt. glycerol (4), 80 : 20 (5), 70 : 30 (6), 0 : 100 (7). 

The analysis of influence of polymer mixture composition on sorption 

properties of the material indicates that increasing the CMC content in the 

mixture decreases equilibrium degree of sorption, due to lower equilibrium 

degree of sorption of individual CMC. At the same time adding glycerol to the 

mixture greatly increases the equilibrium degree of sorption, probably due to 

cryoprotective properties of glycerol and it’s inherent hydrophilicity. 

In conclusion, we showed the possibility of controlling the sorption 

properties of materials based on polymer mixtures of sodium salt of succinyl-

chitosan by introducing glycerol into the system and by varying the ratios of 

components in the mixture. 
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Composite materials based on a polyelectrolyte chitosan complex combined 

with allotropic forms of carbon for organic electronics and the “electronic 

tongue” formation 

Composite materials based on conductive polymers and various allotropic 

forms of carbon as a conducting phase play a leading role in analytical 

electrochemistry and flexible organic electronics. Such composites provide 

effective mass transfer of electroactive particles, electrical conductivity, high 

stability and ease of modification, as a result of which they are successfully used 

in the electroanalysis of substances of various natures, the creation of flexible 

electronic devices and multisensor systems such as the "electronic tongue" [1-3] 

for determining the manufacturer and expiration date of pharmaceuticals. 

Composite materials based on the polyelectrolyte complex of chitosan N-

succinyl chitosan (PEC) in combination with allotropic forms of carbon: single-

walled carbon nanotubes (SWCNTs), graphene oxide (GO), carbon-containing 

sorbents with different specific surface areas CarboblackC (CB) and Carbopack 

(CP) have been developed and electrochemically studied. The electrochemical 

study was carried out using differential pulse, cyclic voltammetry and 

electrochemical impedance spectroscopy. 5 mM [Fe(CN)6]
4–/3– was used as a 

standard redox probe. The obtained results indicate increased electrical 

conductivity of the composites, effective surface area and electron transfer rate. 

Based on these composites, samples of flexible field-effect transistors were 

created. 

A multisensory system of the “electronic tongue” type, registered 

sequentially on four composite sensors, has been developed for the identification 

of pharmaceuticals with the active substance naproxen from three 

manufacturers: Nalgesin, Teraliv, and Nexemezin. 

The values of instantaneous currents and the shape of the entire volt-

ampere curve depend differently on the nature of the modifier due to changes in 

not only the Faraday but also the capacitive components of the current. To 

establish similarities and differences between drugs from different 

manufacturers, chemometric processing of the recorded differential-pulse 

voltammograms was used by means of the principal component method and 

independent modeling by class analogy. For all the studied samples, fewer than 

four sensors do not provide reliable recognition of drugs, but the four-sensor 

system is able to identify all naproxen drugs with a probability of 100%. The 

sensitivity and selectivity of the sensors of the multi-sensor system to the active 
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substance, the qualitative and quantitative composition of excipients allow using 

the developed system not only to identify manufacturers of naproxen drugs, but 

also to detect counterfeits and expired drugs. 
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Synthesis and study of the structure of Cu(II) chelated bis-L-

tryptophanates 

Divalent positively charged 3d metal ions are involved in the vital 

processes of the human body, for example, in the functioning of enzymes, 

proteins, and other biomacromolecules [1]. Cu(II) ions are very important for 
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the human body, since copper is a part of many enzymes [2-3]. L-tryptophan (L-

Trp) is an aromatic amino acid that performs an important function in the 

development of infants, as well as in maintaining the nitrogen balance in adults 

[1], and participates in the biosynthesis of serotonin and niacin as the starting 

molecule [4]. 

Our scientific team has obtained a chelated complex of copper(II) with L-

tryptophan for further study. 

In order to establish the isomeric composition of the synthesized complex, 

we performed quantum chemical modeling (method M06, basic set 6-311+G(d)) 

of the structure of various isomers of the complex. During the simulation, six 

isomers were considered: cis-[Cu(SA-Trp)2], cis-[Cu(SA-Trp)(SE-Trp)], cis-

[Cu(SE-Trp)2]; trans-[Cu(SA-Trp)2], trans-[Cu(SA-Trp)(SE-Trp)], trans-

[Cu(SE-Trp)2]. According to the results of quantum chemical modeling, the cis 

isomer with the formula [Cu(SA-Trp)(SE-Trp)] has the lowest energy (Figure 1). 

According to the data of X-ray phase analysis and infrared spectroscopy, it has 

been established that a cis isomer is realized during the formation of a complex 

between Cu(II) and L-tryptophan. 

Fig. 1. The structure of the cis-[Cu(SA-Trp)(SE-Trp)] complex 

The possibility of implementing a cis isomer in the synthesis of the 

[Cu(L-Trp) complex2] may be an exception, since for similar complexes 

between copper(II) and L-phenylalanine (for bis-phenylalaninates Cu(II)) trans 

isomers are more energetically advantageous [5]. 

Most likely, the tendency to form a cis isomer for copper(II) bis-

tryptophanate may be due to the nature of the selected ligand, as well as the fact 

that the pyrrole fragments of the indole ring of tryptophan molecules are close to 

each other, which may cause their interaction. The formation of the cis isomer 

may also be due to the smaller size of the pyrrole rings compared to the phenyl 

rings of phenylalanine for bis-phenylalanine complexes of Cu(II) (Figure 2). 

Further research aims to clarify the details of the greater stability of cis 

isomers of Cu(II) complexes with L-tryptophan. 
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Fig. 2. The structure of the cis-[Cu(SA-Trp)(SE-Trp)] and cis-[Cu(SA-Phe)(SE-Phe)] 

complexes 
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The possibility of using two-phase extraction of flavonoids from birch 

leaves 

To solve the problems of intensification and optimization of the extraction 

of biologically active substances from plant raw materials, it turned out to be 

possible to use the two–phase extraction method in the alcohol-oil system, with 

simultaneous extraction of both hydrophilic and lipophilic substances. The high 

efficiency of the extraction method by a two-phase extraction system compared 

to oil-only extraction is determined by the role of the alcohol phase as a swelling 

factor for dry vegetable raw materials, as well as an intermediate solvent and a 

carrier of lipophilic substances from the cells of the raw materials into the oil 

phase. 

To solve these problems we use the two–phase extraction method in the 

alcohol-oil system, with simultaneous extraction of both hydrophilic and 

lipophilic substances. The high efficiency of the extraction method by a two-

phase extraction system compared to oil-only extraction is determined by the 

role of the alcohol phase as a swelling factor for dry vegetable raw materials, as 

well as an intermediate solvent and a carrier of lipophilic substances from the 

cells of the raw materials into the oil phase. 

The purpose of this work was to study the possibility of using flavonoid 

extraction by a two-phase extraction system from birch leaves (Betula Pendula) 

growing in the forests of the Chishminsky district of the Republic of 

Bashkortostan. 

We have found that alcohol extraction (70% aqueous ethanol and 20% 

aqueous glycerin) does not allow significant amounts of flavonoids to be 

isolated from birch leaves. Although it is known from literary sources that birch 

leaves contain terpenophenoflavonoids that have an insecticidal effect on the 

unpaired silkworm. 

In this regard, the effect of using a two-phase extraction agent system on 

the yield of the flavonoid fraction from birch leaves was investigated. The 

extraction process was carried out by varying the type of alcohol and the type of 

vegetable oil. The raw materials were first pre-soaked in alcohol, and then the 

oil phase was added. Extraction was carried out at room temperature and stirring 

for 60 minutes (Table 1). 
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Table 1. The yield of the flavonoid fraction in various extraction options 

Fraction output, % Alcohols 

70% ethanol 20% glycerin 

Without oil Single-phase extraction 0.1 0.6 

Oils Sunflower oil 1.4 1.1 

Olive oil 1.2 2.2 

The presence of flavonoids was determined photometrically by the 

reaction of complexation with aluminum chloride at λmax = 450 nm.The results 

for determining the yield of the flavonoid fraction are shown in Table 1. 

Thus, it was shown that the use of a system of multipolar, immiscible 

extractants – alcohol and vegetable oil – can significantly increase the yield of 

alcoholic flavonoid extract, with a 20% aqueous solution of glycerin being more 

preferable. 
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Investigation of the influence of operational and physico-chemical factors 

on the effectiveness of the developed flame-retardant paint 

Effective provision of the required fire resistance of load-bearing 

structures, which are important for the overall stability of buildings, plays a key 

role in the design and operation of various types of structures [1]. 

The objective of the study is to experimentally establish the influence of 

operational and physico-chemical factors on the flame-retardant effectiveness of 

the coatings developed for metal structures. Experimental studies were 

conducted in the laboratory of the Department of Industrial Safety and Industrial 

Ecology of the Federal State Budgetary Educational Institution of Higher 

Education "UUST" on the following samples: steel grade St08kp (according to 

GOST 16523) plates measuring 70×150×2 mm, steel grade St08ps profiles 

measuring 20×25×2 mm long, 30 mm. 
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The preparation of the flame retardant was carried out in accordance with 

GOST 9980.2-2014. A sample of flame-retardant paint must be checked for the 

presence of a surface film, consistency, separation into layers, visible impurities, 

transparency and color, and sediment.  

The paint and varnish material is thoroughly mixed and applied with a 

brush before being applied to the surface to be painted. The laboratory must be 

ventilated, the air temperature is (20±2) ℃, the relative humidity is (65±5)%. 

The samples were dried according to GOST 19007-73. Plates with a layer 

of natural drying paint and varnish material are kept in a horizontal position in a 

room protected from dust, drafts and direct sunlight, at an air temperature of 

(20 ± 2) °C and relative humidity of (65±5) %, for some period of time. 

The thickness of the paint layer was measured according to GOST 31993-

2013. Given the usual range of readings, it is necessary to perform several 

measurements on each test area in order to obtain the thickness as the arithmetic 

mean of a number of measurements. 

The assessment of the adhesive properties of coatings before/after 

physico-chemical tests was carried out in accordance with GOST 32702.2-2014. 

X-shaped incisions are made to the painted surface with a single-blade cutting 

tool. The angle of intersection of the incisions should be between 30° and 45°. 

The center of the cut tape is placed on the center of the X-shaped incision, 

smoothed along the sharp corners, and removed after 5 minutes, holding the free 

end and gently tearing it off in 0.5-1.0 seconds. 

The experimental part of the work was carried out in stages, according to 

the scheme shown in (fig. 1): 

Fig. 1. The stages of the experimental part 

Thus, an algorithm has been developed to assess the impact of operational 

(extreme physical and climatic) factors on the resistance of flame-retardant 
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coatings. It is planned to complete the testing of the methodology for evaluating 

the flame-retardant effectiveness of the coating for various types of application.  
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The effect of filler on the softening temperature of thermoplastics-based 

composites 

Currently, the field of application of polymers is constantly expanding due 

to the creation of polymer materials with specified properties. When creating a 

polymer composite material (PCM) by filling with dispersed particles, it is 

necessary to know the patterns of the effect of fillers on the properties of 

polymers. A certain difficulty lies not only in the fact that a large number of 

factors affect the properties of the composite material, but also in the fact that 

the polymer filled with dispersed particles is a two-phase system consisting of a 
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polymer dispersion medium and particles of a rigid dispersed phase, the affinity 

between which is often absent. 

Among the polymer binders that can be used to create materials with 

increased heat resistance, polypropylene (PP) and polyvinylidene fluoride 

(PVDF) thermoplastics are promising. To regulate the thermophysical and 

physico-mechanical properties of PP and PVDF-based materials, aluminosilicate 

microspheres (ASM) and glass fiber (GF) were used as fillers in this work, 

improving the technological properties and processability of filled polymers. 

The Wick method was used to determine the softening temperature. The 

essence of the softening temperature determination method was to determine the 

temperature at which a standard indenter with a flat bottom surface penetrates 

into the test sample, heated at a constant rate, to a depth of 1 mm. 

Table 1. – Values of the softening temperature of the experimental samples. 

From the data presented in the table, it can be seen that with an increase in 

the ASM content in the polypropylene matrix due to an increase in the rigidity of 

the polymer chains, the softening temperature and bending temperature under 

load increases by about 3-4%. Similar patterns are observed when filling PP 

with fiberglass. 

When filling PVDF with aluminosilicate microspheres or fiberglass, there 

is also a slight increase in the softening temperature. These patterns can be 

explained by the fact that the addition of fiberglass leads to the creation of a 

composite material with higher rigidity, which makes it more difficult to deform 

under load during the Wick test and, consequently, leads to a higher softening 

temperature. On the other hand, fiberglass itself has a high melting point and 

heat resistance. Therefore, its presence in the composite increases the overall 

heat resistance and increases the temperature at which a noticeable softening of 

the material occurs. 

Thus, in the course of the conducted studies, it was shown that the 

introduction of fillers, such as aluminosilicate microspheres and glass fiber, 

leads to a slight (by 3-4%) change in the softening temperature and bending 

temperature under load. 
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Образец Filler content , % Softening point , °С 

PP+GF 0 145,1 

5 146,3 

10 149,8 

PP+ASM 5 149,3 

10 149,4 

PVDF+GF 0 140,0 

3 141,2 

5 143,4 

PVDF+АSМ 3 142,1 

5 142,4 



72 

Влияние наполнителя на температуру размягчения композитов 

на основе термпластов 

Набутова Ксения 

УУНиТ, Институт химии и защиты 

в чрезвычайных ситуациях, магистрант 1 г. об. 

Научный руководитель: канд. хим. наук, доцент Базунова М.В. 

Консультант по английскому языку: 

канд. филол. наук, доцент Титлова А.С. 

УДК 504.054 

Skuratova Polina 

UUST, Ufa 

Scientific advider: 

Senior lecturer Musina S.A. 

English Language Advisor: 

Doctor of Philology, Associate Professor Migranova I.Kh. 

Ecotoxicological assessment of the impact of chronic 

pesticide risk on macroinvertebrate communities 

Pesticides pose a threat to aquatic organisms, as they can negatively affect

 these non-target organisms. One of the key aspects of the danger of pesticides is

 their toxicity to aquatic life. 

The risk of a pesticide lies in the likelihood of its dangerous properties, es

pecially toxicity, being realized under certain environmental conditions. The risk

s of pesticides for aquatic organisms can be quantified by comparing the toxicity

 of the pesticide with its estimated concentration in water [1]. 

In this work, the method of calculating the chronic risk of exposure to pest

icides for macroinvertebrates was applied with the use of data on the chronic tox

icity of active substances to aquatic invertebrates based on the PPDB (Pesticide 

Property Data Base) database.  

The deterministic method of environmental risk assessment is universal, a

s it uses fixed values of toxicity and concentration of pesticides in natural object

s. Thus, the indicator of chronic risk to aquatic organisms is expressed by the fol

lowing equation: 

where "ineffective observed concentration of the pesticide taken 

from the PDB database; 

weighted average concentration of the pesticide. 



73 

In accordance with international regulations, the risk of chronic toxicity is

 considered low if NOEC/Cpest >10, and vice versa, high if NOEC/Cpest <10 [2]. 

Figure 1 shows the results of calculating the chronic risk for pesticides ide

ntified as a result of the analysis of maps during the study. Thus, according to cal

culations, it can be seen that a low risk is inherent only for metalaxyl, and all oth

er pesticides are characterized by a high risk of exposure.  

Fig 1. Results of calculation of chronic risk. The red zone characterizes pesticides with a high 

level of risk, the green zone characterizes pesticides with a low level of risk 

The following pesticides pose the greatest risk: diazinone, carbofuran, pro

poxur, azoxystrobin, ciproconazole, carbendazim. The risk values for these pesti

cides are close to zero, therefore, they pose a high risk to aquatic invertebrates. I

n places with the presence of these pesticides, macroinvertebrates were either no

t monitored, or their presence was noted, which indicates the development of res

istance of aquatic organisms to these pollutants. The remaining pesticides, which

 include acetamiprid, carbaryl, cyhalothrin, butachlor, tebutyuron, dactal, and for

chlorfenuron-706, did not cause resistance in invertebrates. 
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Anwendung synthetischer Polyester zur Herstellung von Nanofasern durch 

Elektrospinnen 

Nanofasern finden breite Anwendung in Bereichen wie der Medizin, 

Elektrotechnik, Textil- und Verpackungsindustrie sowie bei der Herstellung von 

Filtern für die Wasser- und Luftaufbereitung. Elektrospinnen ist eine Methode, 

bei der Polymerlösungen oder -schmelzen durch die Einwirkung 

elektrostatischer Kräfte in kontinuierliche dünne Fasern umgewandelt werden. 

Bei diesem Verfahren wird zwischen der Nadelspitze, die über eine Spritze mit 

der Polymerlösung verbunden ist, und einem Kollektor ein elektrisches Feld 

erzeugt. Dadurch wird der Tropfen in eine konische Form verlängert, wodurch 

feine Fasern entstehen, die sich auf dem entgegengesetzt geladenen Kollektor 

verfestigen und ein Netzmaterial bilden. 

Polycaprolacton (PCL) ist ein biokompatibles, biologisch abbaubares 

Polymer, das in der Gewebezüchtung und Arzneimittelproduktion als 
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Verpackungsmaterial verwendet wird. Aufgrund seiner mechanischen 

Eigenschaften wird dieses Polymer erfolgreich zur Herstellung von Gerüsten in 

Bereichen des Tissue Engineering wie Knochen, Herz-Kreislauf, Nerven und 

Haut eingesetzt [1, s. 10-16]. Polylactid (PL) ist ein aliphatischer Polyester, der 

aus vollständig nachwachsenden Rohstoffen wie Zuckerrüben, Weizen und 

Süßkartoffeln durch Fermentierung und Polymerisation von Kohlenhydraten 

hergestellt werden kann. PL wird in medizinischen Bereichen wie 

Arzneimittelabgabesystemen, Gerüsten und Verbänden für die Gewebezüchtung 

verwendet. Die erhaltenen Materialien zeichnen sich durch hohe Porosität, 

Biokompatibilität und biologische Abbaubarkeit aus [2, s. 549-554]. 

Die Ergebnisse von Studien zu Nanomaterialien, die durch Elektrospinnen 

auf Basis von PCL und PL gewonnen wurden, zeigen die erfolgreiche 

Anwendung dieser synthetischen Polymere bei der Herstellung von Nanofasern. 

Beispielsweise bietet die Variation der Prozessparameter bei der Herstellung 

PCL-basierter Scaffolds die Möglichkeit, die Zellproliferation, Angiogenese und 

Wundheilung zu steuern. Durch das Füllen der Fasern mit verschiedenen 

synthetischen Verbindungen, ätherischen Ölen und deren Derivaten wird eine 

antibakterielle Wirkung gegen gramnegative und grampositive Bakterien sowie 

eine langfristige antioxidative Wirkung erzielt. Durch die Verbesserung der 

Elektrospinnen können wir immer neue und hinsichtlich ihrer Eigenschaften 

fortschrittlichere Materialien erhalten. 

Literaturverzeichnis 

1. Bakirova E.R., Lazdin R.Yu., Kotyashov M.S., Sunargulov A.B., Kulish E.I.

Einfluss der Verarbeitungsbedingungen auf die physikalischen und 

mechanischen Eigenschaften von Polycaprolacton, Polylactid und deren 

Mischungen. Butlerov-Nachrichten.  2023. Band 76. Nr. 12. S. 10–16. ROI: jbc-

01/23-76-12-10 

2. Bakirova E.R., Lazdin R.Y., Shurshina A.S. [et al.]. Einfluss der Bedingungen

zur Gewinnung von Materialien auf Polylactidbasis auf ihre physikalisch-

mechanischen und rheologischen Eigenschaften. Russian Journal of Physical 

Chemistry B. – 2024. – Vol. 18, Nr. 2. – S. 549–554. – DOI 

10.1134/S1990793124020040. – EDN TAGJNM. 

© Sunargulov Arthur, 2025 

Применение синтетических полиэфиров для создания 

нановолокон методом электроформования 

Сунаргулов Артур 

УУНиТ, Институт химии и защиты в ЧС, 3 курс 

Научный руководитель: ассистент Бакирова Э.Р. 

Консультант по немецкому языку: 

старший преподаватель Попова В.Н. 



76 

Секция 2 

ПРОБЛЕМЫ 

ПРОФЕССИОНАЛЬНОЙ КОММУНИКАЦИИ 

ГУМАНИТАРНЫЕ НАУКИ 

УДК 378 

Dorozhkin Michael 

SUM, Moscow 

English Language Advisor: 

Doctor of Philology, Associate Professor Salynskaya T.V. 

The impact of deviant behavior on intercultural communication 

Deviant behavior of youth is immoral behavior that is formed under the 

influence of the socio-cultural environment, aimed at destroying traditional 

norms and rules, harming oneself and others [2]. Deviant behavior can be a 

problem for cross-cultural and interpersonal communication. 

The fight against destructive activities and incitement of national discord 

in a dynamically developing world is one of the main priorities of educational 

institutions [5]. 

Gilinsky Ya.A. interprets deviant behavior as “a social phenomenon 

expressed in relatively massive, statistically stable forms of human activity that 

do not meet officially established norms and expectations" [3]. In the theory of 

psychoanalysis, Freud and K. Jung interpreted deviant behavior primarily as a 

result of self-dislike and the desire for self-destruction [4]. 

There are such reasons for deviant behavior as the negative influence of 

society, personal biological and psychological factors. The purpose of 

countering deviant behavior is to influence these causes, redistribute energy to 

socially useful activities and individual work with each student, which reveals 

certain psychological characteristics that lead to insufficient personality 

development, which prevents communication, reduces motivation for interaction 

and interest in cultural exchange, self-development as a person, the study of 

sciences and foreign languages. 

According to VTsIOM, 39% of respondents note the importance of the 

problem of aggression from peers, which is a rather frightening factor, along 

with computer addiction (57% of respondents) and drug addiction (43%). 

According to Russians, the main directions aimed at countering the above-

mentioned manifestations of deviant behavior may be the promotion of sports 

and a healthy lifestyle (50% of respondents), the development of patriotic 

programs aimed at forming a certain system of life values (33%), as well as 

protecting young people from harmful information (27%) [7].  
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E. Ostasheva emphasizes that the main factors of deviant behavior are the 

variability of social norms, difficulties with self-esteem, minimization of social 

contacts, impaired ability to set goals and impulsivity. From this, it can be 

concluded that deviant behavior has a certain correlation with the personality 

type of each individual student [5]. 

The process of intercultural communication seems impossible due to the 

lack of desire to learn new things and adapt to a new environment, to study the 

culture and language of any country. 

Measures to counteract various kinds of deviations include comprehensive 

assistance from specialists of various profiles, the creation of an educational 

environment and information and educational work, the search for interests and 

the organization of student associations aimed, among other things, at academic 

exchange. 

To counteract destructive behavior, it is necessary to promote a healthy 

lifestyle and sports among students, to explain what opportunities young people 

can get if they can properly put energy and effort into learning foreign languages. 

Another important aspect is the comprehensive involvement of students in 

educational activities through the use of innovative and interactive educational 

technologies. 

In order to avoid the increased impact of information and destructive 

actions on young people in higher education institutions, it is necessary to direct 

students' energy towards the educational process and the realization of their 

scientific potential. In addition, various student associations, such as 

parliamentary clubs and international friendship clubs, are able to involve 

students in socially useful activities, as well as in self-realization both in politics 

and in other fields. International volunteering can be considered another tool for 

preventing and countering deviant behavior, which helps not only channel the 

energy of youth and students in the right direction, but also benefits the state and 

the people around them. It is this type of activity that allows students to acquire 

new, useful connections, see the world and establish a process of intercultural 

communication in order to exchange opinions and life paradigms. 

The work aspect is also important, as students completing internships in 

specialized organizations of interest to them helps students realize that they are 

in their place and are able to benefit society, which is much more useful and 

effective than performing actions of a diametrically opposite nature. 

It is important that the student successfully goes through the process of 

adaptation in a foreign higher or secondary specialized educational institution, 

as his interest in a particular chosen specialty will depend on this, which directly 

affects the degree of his involvement in studies and the activities of the 

educational institution. Otherwise, the student has a motivational, associative 

and emotional deficit, which can lead to deviant tendencies. 

According to A. B. Belyaeva, the student body is a special social system 

within which its own values, norms and group processes are established [1]. 

Thus, students are a social group with specific forms of interaction in the form 

of seminars and various kinds of discussions, as well as their own development 
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trajectory based on certain values and sanctions that affect each individual. 

Higher education institutions are institutions of socialization, one of the 

goals of which is to carry out preventive measures aimed at countering 

destructive behavior by developing citizenship, a sense of patriotism, love for 

family and homeland, and a sense of pride in their country. 

It is important to understand that students are at risk of deviant behavior 

due to reduced parental care and authority of elders, as well as conformity. 

In order to control students in the new environment, they need to 

cooperate with higher education institutions and the student's family in order to 

prevent deviant attitudes, channel students' energy in the right direction and help 

establish intercultural communication by organizing student forums and 

conferences, platforms for exchanging opinions. 
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Die deutsch-sowjetische Zusammenarbeit in der „Drushba“- Pipeline 

Die „Drushba“-Pipeline („Freundschaft“) war eines der größten 

Infrastrukturprojekte des 20. Jahrhunderts und ein bedeutendes Beispiel für 

internationale Zusammenarbeit zwischen der Deutschen Demokratischen 

Republik und der Sowjetunion. Während des Kalten Krieges stellte dieses 

Projekt eine seltene Brücke zwischen Ost und West dar. Doch trotz des 

gemeinsamen wirtschaftlichen Interesses gab es erhebliche kulturelle, politische 

und kommunikative Herausforderungen. Die Pipeline wurde in den 1960er 

Jahren gebaut, um sowjetisches Erdöl nach Osteuropa und in die DDR zu 

transportieren. Dieses Projekt war nicht nur wirtschaftlich, sondern auch 

politisch bedeutsam: Es symbolisierte eine Phase der Entspannungspolitik 

(„Ostpolitik“) unter Bundeskanzler Willy Brandt. An der Verlegung dieser 

Erdölleitung arbeiteten 5 Staaten: die UdSSR, die DDR, Ungarn, die 

Tschechoslowakei, Polen. Damals funktionierte eine komplizierte Kooperation. 

Ungarn produzierte Automatik, die Tschechoslowakei stellte die 

Absperrvorrichtungen her, die DDR – Pumpenerdöl-Anlagen. 

Die Zusammenarbeit war jedoch nicht frei von Spannungen. Auf 

politischer Ebene gab es auf beiden Seiten Misstrauen. Die DDR fürchtete eine 

zu große Abhängigkeit von sowjetischem Öl, während die UdSSR westliche 

Technologie nutzen wollte, ohne politische Zugeständnisse zu machen. In 

technischer Hinsicht bevorzugten deutsche Ingenieure präzise, standardisierte 

Verfahren, während sowjetische Planer oft pragmatische, improvisierte 

Lösungen wählten. Sprachliche Barrieren erschwerten die Kommunikation 

zusätzlich, da unterschiedliche Fachterminologien zu Missverständnissen 

führten. 

Ein zentrales Problem war die unterschiedliche Arbeitskultur. Deutsche 

Ingenieure legten Wert auf detaillierte Vorabplanung, Qualitätskontrollen und 

langfristige Wartungskonzepte. Die sowjetische Seite priorisierte dagegen 

schnelle Umsetzung und flexible Anpassungen, selbst wenn dies Abstriche bei 

der Präzision bedeutete. Auch die Kommunikationsstile unterschieden sich 

deutlich: Während deutsche Fachleute Probleme offen ansprachen, neigten 

sowjetische Vertreter dazu, Konflikte indirekt zu lösen, um das Gesicht zu 

wahren. Entscheidungsprozesse gestalteten sich ebenfalls schwierig, da in der 

UdSSR Entscheidungen stark zentralisiert waren, während deutsche Firmen 

dezentraler agierten. 

Technologische und logistische Unterschiede stellten weitere 

Herausforderungen dar. Deutsche Unternehmen bestanden auf hochwertigen 

Stahllegierungen für die Pipelines, während die sowjetische Industrie oft mit 
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günstigeren Alternativen arbeitete. Auch bei den Sicherheitsvorschriften gab es 

Differenzen: Die DDR setzte strenge Umwelt- und Sicherheitsregeln durch, was 

in der UdSSR nicht immer Priorität hatte. 

Trotz aller Herausforderungen war die „Drushba“-Pipeline letztlich ein 

Erfolg – sowohl wirtschaftlich als auch als Beispiel für überwindbare kulturelle 

Barrieren. Die wichtigsten Erkenntnisse aus diesem Projekt sind die 

Notwendigkeit von Kompromissbereitschaft, klarer Kommunikation und die 

Überwindung ideologischer Differenzen durch gemeinsame wirtschaftliche 

Interessen. Die Erfahrungen aus dieser Zusammenarbeit bleiben relevant für 

heutige internationale Großprojekte, insbesondere in der Energiebranche, und 

zeigen, dass selbst im Kalten Krieg eine produktive Kooperation möglich war, 

wenn beide Seiten bereit waren, aufeinander zuzugehen. 
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L’amarrage d’Atlantis à la Station Mir 

La communication interculturelle joue un rôle essentiel dans les projets 

internationaux, en particulier dans des missions complexes comme les 

opérations spatiales. Un exemple marquant de coopération, accompagné de défis 
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communicationnels, est l’arrimage de la navette américaine Atlantis à la station 

russe Mir en 1997. Cette mission ne fut pas seulement une prouesse 

technologique, mais aussi un cas d’étude des barrières politiques, culturelles et 

organisationnelles entre les nations. 

Le 25 septembre 1997, Atlantis décolle de Cap Canaveral pour mission de 

livrer un nouvel ordinateur, du matériel scientifique et des provisions à la station 

Mir. Cependant, la mission faillit être annulée en raison de l’opposition d’une 

partie du Sénat américain, jugeant trop risqué d’envoyer des astronautes – dont 

le Français Jean-Loup Chrétien et l’Américaine Wendy Lawrence – pour 

prolonger artificiellement la vie d’une station spatiale vieillissante. 

Cet épisode illustre les différences d’approches entre les programmes 

spatiaux: tandis que les États-Unis privilégiaient l’innovation, la Russie, 

confrontée à des difficultés financières, cherchait à maintenir en activité une 

station obsolète. De plus, le scepticisme des experts quant à l’efficacité du 

matériel livré révélait des divergences dans l’évaluation des capacités techniques 

des partenaires. Bien que l’anglais soit la langue principale utilisée dans 

l’espace, les différences de terminologie technique et de styles de gestion ont pu 

causer des incompréhensions. Par exemple, les cosmonautes russes 

privilégiaient le pilotage manuel, tandis que les astronautes américains 

s’appuyaient davantage sur des systèmes automatisés. 

La décision de l’arrimage était sous pression politique. Certains 

législateurs américains s’opposaient à la coopération avec la Russie, ce qui a pu 

affecter la confiance entre les équipes. Les ingénieurs russes, connaissant 

intimement les systèmes de Mir après plus de dix ans d’exploitation, avaient une 

approche différente de celle des astronautes américains, formés pour des 

missions plus courtes. Cette divergence exigeait une coordination renforcée. 

La mission Atlantis-Mir a marqué une étape cruciale dans la coopération 

spatiale internationale, tout en mettant en lumière les défis de la communication 

interculturelle. Le dépassement des barrières linguistiques, organisationnelles et 

techniques a nécessité compromis et respect mutuel. Ces enseignements ont 

ensuite servi de base à des projets comme l’ISS, où l’interculturalité est devenue 

un pilier de la réussite. 
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Historiography of the American Revolution 

The historiography of the American Revolution began with heroic 

biographies inspired by Plutarch’s style, portraying founding fathers as ideal 

moral examples. Early writers like Mason Weems and William Wirt prioritized 

patriotic storytelling over historical accuracy. These works established a 

pompous view of the Revolution dominant in American education and culture 

until the second half of the 20th century. 

Loyalist historians, including Thomas Hutchinson and Joseph Galloway, 

offered opposing interpretations, emphasizing imperial mismanagement and 

criticizing the rebellion as irrational. Their balanced, though critical, views laid 

the groundwork for future imperial historiography [4]. 

In the 19th century, the Whig interpretation dominated. Historians such as 

George Bancroft and John Fiske viewed the Revolution as a natural progression 

toward liberty and democracy, echoing European Romantic nationalism. This 

view persisted until the early 20th century. 

Progressive historians like Charles Beard and Arthur Schlesinger Sr. 

challenged Whig optimism, focusing on class conflict and economic motivations 

behind the Revolution and Constitution [1]. Meanwhile, British imperial 

historians, such as Lewis Namier, saw the Revolution as a failure of governance 

rather than ideological struggle [3]. 

Post-WWII, the “consensus” school, represented mainly by Louis Hartz 

and Daniel Boorstin, returned to unity-focused interpretations, stressing shared 

Enlightenment values [2]. In contrast, neo-Whigs like Bernard Bailyn and 

Gordon Wood re-emphasized ideological origins, but with more academic rigor. 

Since the 1960s, leftist and social historians—such as Howard Zinn and 

Sylvia Frey—have highlighted marginalized voices, including women, African 

Americans, and Native Americans. Their work reframed the Revolution not just 

as a political event, but as a site of contested power and identity [5]. 

Some conservative scholars have viewed the American Revolution not as 

a radical upheaval, but as a fundamentally conservative movement aimed at 

preserving traditional English liberties originally laid out in Magna Carta. 

Writers like Russell Kirk emphasized the Revolution’s continuity with the 

Anglo-American political tradition, arguing that the colonists sought to defend 

inherited rights rather than to create a radically new order. This interpretation 

highlights the Revolution’s legalistic tone and its appeal to natural law, drawing 

a contrast with later, more transformative revolutions like the French. 
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At the same time Jack P. Greene played a key role in reframing the causes 

of the American Revolution by focusing on the evolution of colonial political 

identity. Rather than viewing the colonies as passive recipients of British policy, 

Greene emphasized their growing institutional maturity and sense of autonomy. 

Modern historiography embraces diverse approaches, reflecting broader 

academic shifts toward inclusivity and interdisciplinary research. The evolution 

of Revolutionary studies demonstrates a move from heroic myth to complex 

analysis, incorporating political, economic, and social dimensions. 
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Microbial fuel cells: energy from wastewater 

Clean water is essential for human life, but today this vital resource is 

seriously endangered worldwide due to pollution, especially in the industrial and 

commercial sectors. Under these conditions, the company is in transition to a 

closed economy, where water recycling is of key importance, replacing the 

traditional "extract, produce, consume, dispose" growth model. At the moment, 

the annual population growth of the world is increasing by about 80 million 

people per year, which leads to an increase in the demand for fresh water by 64 

billion cubic meters per year. Consequently, the reuse of water resources 

becomes not just an important task, but a vital necessity. The threat of global 

water scarcity is driving the development of modern purification systems 

designed to meet the growing needs of humanity [2, p. 16-21]. 

In wastewater treatment, aeration is an energy-intensive process necessary 

to remove pollutants. During this process, air is supplied to the liquid in the form 

of small bubbles, saturating the water with oxygen. This creates optimal 

conditions for the vital activity of microorganisms in the aeration tank. By 

absorbing oxygen, bacteria oxidize organic compounds, converting them into 

carbon dioxide and water, thereby purifying wastewater [5, p. 91-92]. 

This study provides an opportunity to reduce the need for energy-intensive 

wastewater treatment processes. Most of the energy in such systems is spent on 

active precipitation and impurity removal processes. The energy used for water 

purification accounts for about 4-5% of anthropogenic carbon dioxide emissions 

on earth. In addition, reducing emissions and optimizing energy consumption in 

this area can bring multibillion-dollar savings in European currency 

annually [1, p. 5-8]. 

Microbial fuel cells are a unique technology in which microorganisms 

convert the chemical energy of organic compounds into electrical energy by a 

mechanism resembling a chemical current source. In the context of wastewater 

treatment, these devices perform the dual function of ventilation and absorbing 

electrons from wastewater. These electrons are also considered a secondary 

result of bacterial metabolism. All living organisms are predisposed to return 

unnecessary electrons. This process is called respiration or fermentation. 

Bioelectric energy produced by microorganisms finds practical application 

directly in the operation of wastewater treatment plants. This technology solves 

two tasks simultaneously. In one case, it makes it possible to reduce energy 

consumption during wastewater treatment. In another case, it creates an 

additional source of renewable electricity [3, p. 167]. 
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Wastewater with an increased concentration of biogenic elements and 

organic compounds, when released into natural reservoirs, can cause 

eutrophication processes and oxygen deficiency in the aquatic environment. 

Because of this, energy-intensive technologies for the removal or transformation 

of nutrient components such as phosphate ions (PO₄³⁻) and ammonium nitrogen 

(NH₄⁺) are used in wastewater treatment plants. Phosphorus is an indispensable 

biogenic element that plays a key role in agricultural production, for which there 

are no analogues. The phosphorus cycle is characterized by continuity: all 

phosphorous compounds originate from phosphate deposits and accumulate in 

marine sediments as a result. Taking into account the projected depletion of 

industrial reserves of phosphorus-containing ores in the next 100 years, 

phosphorus recovery from wastewater is an acute problem. Wastewater 

treatment plants represent a significant reserve of phosphate compounds with a 

global recovery potential of about 3 million tons per year. [4, p. 291]. 
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Biologisch abbare Stoffe: Alternative zu Kunstsoff 

Das am häufigsten verwendete Verpackungsmaterial ist Kunststoff. 

Kunststoff ist einfach herzustellen, hat aber eine Reihe von Umwelteinflüssen, 

wie z. B. eine lange Zersetzungsrate und Schäden am natürlichen Ökosystem. 

Mehr als 67 Millionen Tonnen Verpackungsmüll werden jedes Jahr produziert, 

was etwa einem Drittel des gesamten Hausmülls entspricht. Kunststoff macht 

18% der 10,4 Millionen Tonnen Verpackungsabfälle pro Jahr aus. 

Weggeworfene Abfälle sind eine Abfallquelle, die ein ernstes Problem für den 

Umgang mit Abfällen darstellt. Das Recycling von Verpackungsmaterialien hat 

in den letzten Jahren zugenommen, aber die Recyclingraten der meisten 

[3, s. 36]. 

Verpackungsmaterialien bleiben niedrig. Für die Verpackung werden viele 

verschiedene Arten von Polymeren verwendet, die jeweils unterschiedliche 

Prozessadditive wie Füllstoffe, Farbstoffe und Weichmacher enthalten können. 

Die Komplexität der Zusammensetzung und die Verschmutzung während der 

Verwendung machen das Recycling im Vergleich zu Deponien oft 

unwirtschaftlich. In den letzten Jahren ist der Anteil der Abfälle auf Deponien 

zurückgegangen, und etwa 60% des kommunalen Abfalls werden immer noch 

auf Deponien exportiert. Dies ist auf Umweltprobleme zurückzuführen, was zu 

einem strengeren Umgang mit Abfällen führt [4, s. 28-35]. 

Metallbehälter aus Zinn und Aluminium sind eine ausgezeichnete 

Alternative zu Kunststoffbehältern. Diese Behälter lösen viele Probleme im 

Zusammenhang mit Plastikverpackungen. Bei der Verwendung von 

Metallbehältern für Lebensmittel und andere verderbliche Produkte ist jedoch 

häufig eine Plastikfolie, Dichtstoffe oder eine spezielle Beschichtung 

erforderlich, um den Inhalt vollständig vor Luftkontakt zu schützen. In den 

letzten Jahren haben biologisch abbaubare Verpackungen und Folien als 

Alternative zu herkömmlichen Kunststoffverpackungen zunehmend an 

Bedeutung gewonnen. Die biologisch abbaubare Verpackung besteht aus 

Biopolymeren. Dies sind Moleküle, die normalerweise in lebenden Organismen 

wie Zellulose und Protein vorkommen. Dies bedeutet, dass sie sicher zu essen 

sind, schnell abgebaut werden und oft aus pflanzlichen Abfällen gewonnen 

werden können [1, s. 11]. 

Biopolymere werden zur Herstellung verschiedener biologisch abbaubarer 

Verpackungen verwendet, von Containern mit Deckel bis hin zu Folien. In 
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Bezug auf Metallverpackungen sind Folien, Beschichtungen und Beutel die 

wichtigsten Arten biologisch abbaubarer Verpackungen. Anstelle von 

Plastikfolie wird eine biologisch abbaubare Folie verwendet. Eine der häufigsten 

Anwendungen für diese Folien ist das Verpacken verderblicher Lebensmittel und 

das Versiegeln von Behältern. Dies macht es zu einer der am häufigsten 

verwendeten Formen von Biopolymeren, die in Verbindung mit Metallbehältern 

für Lebensmittel und Kosmetika verwendet werden. Ein biologisch abbaubarer 

Film hat normalerweise die gleichen Eigenschaften wie seine 

Plastikgegenstücke, wie Wasserbeständigkeit und Atmungsaktivität [2, s. 526]. 
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Monoklonale Antikörper in der Therapie 

Therapeutische monoklonale Antikörper stellen die wichtigsten 

pharmakologischen und therapeutischen Fortschritte der letzten 20 Jahre dar. 

Dieser Prozess ist nicht nur durch eine erhöhte Anzahl dieser zum Verkauf 

verfügbaren Antikörper gekennzeichnet, sondern auch durch eine erhöhte 

Anzahl von Antigenzielen, die diese Antikörper erkennen. Therapeutische 
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Antikörper sind monoklonale Immunglobuline (Ig), die von kultivierten Zellen 

produziert werden und spezifisch für das therapeutische Ziel sind. Somit haben 

sie zwei Eigenschaften, die für ihre pharmakologische Wirkung wichtig sind. 

Durch hochspezifische Bindung an das Zielantigen über den Fab-Bereich (das 

"Antigen-bindende" Fragment) und die Interaktion mit dem Immunsystem über 

den Fc-Bereich (das Kristallisationsfragment) [2, s. 375]. 

Der Fc-Bereich verleiht ihnen auch eine weitere Eigenschaft, die für ihre 

Pharmakokinetik sehr wichtig ist: die Bindung an den fcrn-Rezeptor (iG-

Rezeptor des Fc-Bereichs eines Neugeborenen). Diese Kombination ist in 

hohem Maße für die Verteilung des therapeutischen Zwecks sowie für die 

Verteilung des endogenen Gastrointestinaltraktes und Albumins verantwortlich. 

Dies ermöglicht eine sehr lange Halbwertszeit von 4 bis 31 Tagen 

(durchschnittlich 16,5 Tage), wodurch sie in Intervallen von 1, 2, 4 oder 8 

Wochen oder sogar länger verabreicht werden können. 

Das menschliche Immunsystem ist tatsächlich gut für den Kampf gegen 

Eindringlinge geeignet. Gegen pathogene Mikroorganismen wie Viren, 

Bakterien oder Gifte produziert unser natürliches Abwehrsystem Antikörper. Sie 

erkennen sogenannte Antigene - normalerweise Proteine, die auf der Oberfläche 

von Fremdkörpern vorhanden sind - an den Eindringlingen, befestigen sie und 

markieren sie sie. Infolgedessen kann das Immunsystem eindringende 

Strukturen erkennen und zerstören [4, s. 46-48]. 

Inzwischen sind schwere Krankheiten wie Krebs oft ein zu starker Gegner 

für unsere natürliche Abwehr. Krebszellen maskieren sich, indem sie sich 

beispielsweise als jemand anderen ausgeben oder sich unsichtbar machen. Kurz 

gesagt, die Antigene auf der Oberfläche des Tumors werden für die 

körpereigenen Antikörper kaum erkennbar. 

Die durch die Krankheit verursachten Entzündungsprozesse werden 

"Crónicas" genannt, der Sohn von Realitäten, die durch Autoimmunsystem oder 

Infektionen verursacht werden. Im Wesentlichen ist das System, auf abnormale 

Phänomene und Angriffe in Selulas del Cuerpo zu reagieren und keine 

gesundheitlichen Probleme zu haben [3, s. 439-440]. 

Konvexes Schienbein: gelenkfalten, Bänder und Sehnen, rheumatoide 

Arthritis und Espondylitis; Celulas de la Piel, Como en la Psoriasis oder Lupus; 

multiple fibröse Nervenfasern bei Sklerose; multiple Darmbeinfasern bei 

Morbus Crohn, Kolitis gehören zur nicht vollständigen Liste dieser Prozesse. 

Antiklerikale monoklonale Parasitenschutzmittel sind Schutzmittel, die 

zur Involution von Proteinen im anormalen Zustand des Organismus führen. Der 

neutralisierende Faktor ist Proteinas, ein Aspekt des Autoengineerings, der dazu 

beiträgt, das Risiko zu reduzieren und unter anderem das Risiko zu reduzieren. 

Zum Beispiel können verschiedene Methoden der Biotherapie zur Bekämpfung 

monoklonaler Erkrankungen durch die Exposition gegenüber dem Alpha-Faktor 

der Tumornekrose (TNF alpha) objektiv neutralisiert werden. Es ist notwendig, 

der Neutralisierung von Alpha-TNF und anderen Proteinen der Zellmembran 

sowie des "Membranrezeptors" (un "Membranrezeptor") entgegenzuwirken [1, s. 

15-18]. 
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Revising Human Evolutionary History: New Insights from DNA Analysis 

Recent advancements in DNA analysis have revolutionized our 

understanding of human evolution, migration, and interactions with other 

hominin species. Genomic studies of ancient and modern human populations 

reveal complex patterns of interbreeding between Homo sapiens and archaic 

humans such as Neanderthals and Denisovans. These findings challenge 

traditional linear models of human evolution, presenting instead a dynamic 

narrative of dispersal, adaptation, and hybridization. 

For decades, the study of human evolution relied primarily on fossil 

evidence, which provided a fragmented and often ambiguous record of our 

ancestors. However, breakthroughs in DNA sequencing technologies have 

enabled scientists to extract and analyze genetic material from ancient hominin 

remains, offering unprecedented insights into human prehistory. These 

discoveries reveal that Homo sapiens were not the only humans inhabiting 

Eurasia during the Late Pleistocene. Instead, they coexisted and interbred with 

other hominin species, including Neanderthals (Homo neanderthalensis) and 

Denisovans. 

The traditional "Out of Africa" model posits that Homo sapiens originated 

in Africa and began dispersing into Eurasia around 60,000-70,000 years ago. 

However, recent genetic and archaeological evidence suggests earlier waves of 

migration, possibly as far back as 120,000 years ago. These early explorers 

encountered diverse environments and other hominin groups that had left Africa 

in previous migrations, such as Homo erectus and later Neanderthals. 

Paleogenomic studies indicate that some of these early Homo sapiens 

groups did not contribute significantly to modern human gene pools, likely due 

to local extinctions or limited reproductive success. Instead, the major genetic 

legacy of non-African populations stems from later migrations that occurred 

around 50,000–60,000 years ago. 

One of the most groundbreaking discoveries in human evolutionary 

genetics is the evidence of hybridization between Homo sapiens and other 

hominins. 

The presence of archaic DNA in modern humans demonstrates that 

hybridization was a common feature of our evolutionary past, contributing to 

genetic diversity and possibly even adaptive advantages. Neanderthal and 

Denisovan genes linked to immunity, skin pigmentation, and high-altitude 

adaptation suggest that interbreeding provided selective benefits, helping early 

humans survive in new environments. Genetic evidence supports multiple waves 

of human dispersal out of Africa, with some early groups leaving no surviving 

descendants, while others successfully integrated into Eurasian populations. The 
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detection of "ghost archaic" ancestry in African genomes hints at further 

undiscovered hominin interactions, emphasizing the need for broader genomic 

sampling, particularly in understudied regions. 
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Biotechnological Principles of the Use of Chlorella vulgaris 

Due to its rapid growth rate and adaptability to various cultivation 

conditions, algae are widely used in many areas of human life, from nutrition to 

space exploration. In this article, we will explore the primary applications of the 

single-celled alga Chlorella vulgaris [2]. Among the many species of algae 

cultivated for various purposes, members of the genus Chlorella hold a leading 
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position. The most effective representative of this genus is Chlorella vulgaris, 

which stands out due to its simple cultivation technology, high concentration of 

active substances, and ability to produce large amounts of biomass in a short 

period. These qualities make Chlorella vulgaris an excellent subject for 

research [4]. 

Chlorella vulgaris is an excellent dietary supplement for humans. It is rich 

in protein and other essential nutrients, with its dry form containing 

approximately 45% protein, 20% fat, 20% carbohydrates, 5% fiber, and 10% 

minerals and vitamins. Additionally, chlorophyll in Chlorella has antiseptic and 

regenerative properties. This microscopic alga also contains beta-carotene, 

vitamin E, B vitamins, vitamin C, and various minerals, including zinc, calcium, 

copper, iron, magnesium, and germanium. Other important trace elements found 

in Chlorella vulgaris include cobalt, manganese, molybdenum, iodine, and more. 

Applications of Chlorella vulgaris: 

1. Agriculture – Used as a plant growth stimulator.

2. Food industry – Used as a beneficial food additive and as an

improver for yeast in bakery production. 

3. Environmental protection – Applied in wastewater treatment, water

body rehabilitation, and oxygen and biofuel production. 

4. Medicine – Used as an immune-boosting supplement.

5. Biotechnology – Used for the extraction of proteins and

vitamins [3]. 

Chlorella is available in various forms, including extracts, powders, and 

tablets. Its significance is expected to increase in the future due to its vast range 

of beneficial properties [1]. Chlorella-based dietary supplements are already 

widely available in stores. To enhance absorption, some preparations contain 

Chlorella with broken cell walls. These supplements help detoxify the blood, 

liver, and lymphatic system, thereby promoting cellular health, boosting 

immunity, and preventing the onset of serious diseases. 
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Flax shive evaluation as an affordable source of raw material 

for further recycling processes 

Flax shive is a waste product of flax fiber processing, which is the 

lignified part of the flax stem, containing high volumes of cellulose and lignin, 

which makes it interesting in the prospect of further recycling and conversion 

into various products. 

Flax shive contains cellulose – up to 50%, hemicellulose – up to 20%, 

lignin – up to 25%, pentosans and water-soluble compounds – up to 15%, ashes 

– up to 3%.

Main advantages of using flax shives as a raw material source would be: 

1) Cost-effective, near zero initial cost – as flax producing regions

annually produce hundreds of thousands of tons of flax shive, often without 

proper management; 

2) Enviroment friendly – discovering the use for flax wastes will reduce

overall amount of waste products generated by flax industry 

Its waste is already being used in various fields, such as: 

- Bioethanol production via enzymatic hydrolysis, with production of 

polysaccharide residues suitable for alcohol fermentation. 

- Nitric acid processing method – used for obtaining high purity cellulose 

(a-cellulose with 85% purity) and minimum lignin content (less than 2%). 

Produced materials are used in the pulp and paper industry, and can serve as 

components of biodegradable polymers, which also opens space for its 

application in medicine and food industry. 

- Compressed briquettes production as fuel source. 

- Composites production. 

Despite the fact that researchers already provided different solutions to 

flax waste management, its overall recycling is not being solved on a large scale; 
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flax waste, shives usually are incinerated or disposed of directly into land. 

Presented solutions are often one-timers as part of research and experiments or 

too local, hence unheard in the rest of the world.  

With provided information we can confirm the necessity and prospect of 

the topic, and determine further objectives: to look for and enzymatic ways to 

process flax shive (waste), to compare with corresponded results, to evaluate 

obtained products and its potential on the market.
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Sarkopenie als klinisches Problem: Ursachen, Folgen und 

Behandlungsansätze 

Sarkopenie ist ein pathologischer Zustand, der durch den altersbedingten 

Abbau von Muskelmasse, -kraft und -funktionalität gekennzeichnet ist. Seit 

2016 wird sie in der Internationalen Klassifikation der Krankheiten unter dem 

Code M62.84 als eigenständige Krankheit anerkannt [1]. Laut dem 
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amerikanischen Zentrum für Krankheitskontrolle und Prävention (CDC) gehört 

Sarkopenie zu den fünf Hauptursachen für Morbidität und Mortalität bei 

Menschen über 65 Jahren [2]. 

Das Risiko einer Sarkopenie kann mit dem weit verbreiteten Sarc-f-

Fragebogen bewertet werden. Zur Diagnose von Sarkopenie werden die 

Muskelmasse und -kraft des Patienten gemessen. Die Diagnose wird bestätigt, 

wenn eine geringe Muskelkraft mit einer reduzierten physischen 

Leistungsfähigkeit und/oder Muskelmasse kombiniert ist. 

Sarkopenie wird in primäre (altersbedingte) und sekundäre (durch 

Krankheiten oder äußere Faktoren verursachte) Formen unterteilt. Zu den 

Hauptursachen gehören:   

1. Abnahme anaboler Hormone wie Testosteron und IGF-1

2. Geringe körperliche Aktivität

3. Protein- und Vitamin-D-Mangel in der Ernährung

4. Chronische Krankheiten wie Diabetes, Herzinsuffizienz oder Krebs

5. Genetik (Vorhandensein bestimmter Gene)

Zu den Symptomen der Sarkopenie zählen zudem Appetitlosigkeit, ein 

unzureichender Proteingehalt in der Ernährung, Ungleichgewichte im 

Stoffwechsel sowie Osteoporose und andere Begleiterscheinungen. 

Im Alltag wird oft angenommen, dass der Funktionsverlust der Muskeln 

eine unvermeidbare Folge des Alterns sei – ein Teil des natürlichen Prozesses 

namens „Phenoptose“ [4]. Tatsächlich können jedoch die Folgen der Sarkopenie 

durch geeignete Behandlungsmaßnahmen gemildert oder sogar beseitigt werden. 

Behandlungsansätze: 

1. Körperliche Aktivität:

   - Regelmäßiges Krafttraining fördert das Muskelwachstum. Auch ältere 

Menschen können durch fünf Trainingseinheiten pro Woche deutliche 

Verbesserungen erzielen [2].   

   - Widerstandsübungen und funktionelles Training haben ebenfalls 

positive Effekte[4].   

2. Ernährung:

   - Eine Erhöhung der Proteinzufuhr auf 1–1,5 g/kg/Tag unterstützt die 

Synthese von Muskelproteinen[4].   

   - Die Ernährung sollte Vitamine, Spurenelemente und Omega-3-

Fettsäuren enthalten.   

3. Medikamentöse Behandlung:

   - Der Einsatz von anabolen Steroiden oder Hormontherapien ist 

aufgrund möglicher Nebenwirkungen umstritten. Forschungen in diesem 

Bereich laufen noch[1].   

4. Elektromyostimulation:

   - Diese Methode wird bei Patienten mit eingeschränkter Mobilität 

eingesetzt, um die Muskelkraft zu verbessern und das Muskelwachstum zu 

fördern.   

Sarkopenie kann durch einen aktiven Lebensstil mit regelmäßiger 

körperlicher Betätigung, eine ausgewogene Ernährung mit ausreichend Protein 
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und Vitaminen sowie durch die Kontrolle chronischer Krankheiten und 

regelmäßige medizinische Untersuchungen verhindert werden. 

Zusammenfassend lässt sich sagen, dass Sarkopenie kein unvermeidliches 

Resultat des Alterns ist. Mit einem gezielten Ansatz in Bezug auf Ernährung, 

Bewegung und Behandlung können Muskelmasse und Lebensqualität auch im 

hohen Alter erhalten bleiben. 
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Effects of maternal former smoking on child epigenome 

Cigarette smoking affects the epigenetic regulation of gene transcription. 

Certain regions of DNA retain a "nicotine" label even years after smoking 

cessation. Moreover, changes in the epigenetic state can be transmitted to 

subsequent generations. 

A growing body of research is shedding light on how prenatal exposures 

can lead to epigenetic changes in children [1]. These changes, which involve 

mechanisms like CpG methylation and chromatin remodeling, are tightly 
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regulated during embryonic development to ensure healthy growth and 

function [2]. However, when these regulatory systems are disrupted, they can 

have significant consequences for fetal and placental development, genomic 

imprinting, and cell differentiation. While epigenetic modifications have some 

flexibility during development, they can also be long-lasting, potentially 

carrying the effects of early-life exposures across generations [3]. 

One of the most well-studied environmental risk factors for asthma is 

tobacco smoke. Numerous studies have explored how cigarette smoke exposure 

can increase asthma risk, not just in children but even in their descendants. For 

example, research from the Children’s Health Study in Southern California 

found that children were twice as likely to develop asthma if their grandmother 

had smoked during pregnancy. 

Smoking in adulthood can also impact reproductive health, particularly in 

women. It can interfere with oocyte development, leading to infertility and 

increasing the risk of adverse birth outcomes. Some of these effects may be 

observable at the molecular level, as seen in the altered epigenomic profiles of 

granulosa cells (GCs) found in human follicular fluid [4,5]. 

Smoking exposure in adulthood can also disrupt oocyte development in 

women, contributing to infertility and potentially adverse birth outcomes. Some 

of these effects may be reflected in epigenomic profiles of granulosa cells (GCs) 

in human follicular fluid. 

Overall, these epigenetic changes have been implicated in the disruption of 

biological processes, including inflammatory responses, reproductive outcomes, 

cancer development, neurodevelopmental disorders, and cardiometabolic 

health [6]. 
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Is technology a great engine of change or a threat? 

In recent years, indeed, technology has made a huge leap in many areas, 

from information technology and communications to developments in chemistry, 

biotechnology, medicine and the most advanced research at the intersection of 

sciences.  

But then a question arises to which we do not have a definite answer, as it 

happens when many players enter the field of this question. Admittedly, 

technology provides the key to the future, but whose? They provide 

unimaginable opportunities! Now there is no need to spend time studying folios 

in different libraries around the world – everything is digitized. Our messages 

reach the recipient in a split second.… Today, mining and processing plants use 

special eyeglass-like devices for staff training that take you underwater, to the 

peaks of the mountains, to the very heart of the Earth in the blink of an eye. 

With the help of VR and multimedia technologies, students are better able to 

master boring topics. 

Everything that used to be faceless and gray is turning into a "smart 

home", a "smart city", the latest materials with memory effect are being invented. 

But, in our opinion, this is a double-edged sword, because the introduction of 

new technologies, the admission of AI to diagnose a patient, and increasing 

automation will inevitably lead to staff reductions. Is there a threat in this trend? 

Yes, if people start using new technologies unwisely.  

At the same time, we must not forget about limits, otherwise technology 

will turn to his detriment. It is important to remember that the resources of our 

planet are not infinite. 
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Encephalitis: the causes of the disease 

Encephalitis is a disease of brain structures caused by infectious factors 

such as viruses, bacteria, and parasites. Non-specific symptoms are headache, 

subfebrile fever, weakness and pain in muscles and joints, and in the state of 

disease progression the most pronounced are: confusion, lack of sensitivity in 

certain parts of the body, impaired motor function of limbs and coordination of 

movement. 

Most often, the disease develops after an ixodic tick bite. The incubation 

period before the onset of obvious symptoms lasts about 2 weeks. 

A transmissible infection multiplies in the skin and then enters the bloodstream, 

where it causes secondary viremia.  

According to the definition of Evsikova N.G., the pathogenesis of 

encephalitis is a description of the mechanisms ranging from the primary effect 

of the pathogen to subsequent immune reactions and pathological changes in the 

nervous system. This process includes several key steps, which may vary 

depending on the cause of the disease [1]. 

It should be noted that with viral encephalitis, the infection enters the 

body through the respiratory tract, digestive tract, or bites. After initial 

reproduction, the virus enters the lymph nodes and spreads through the 

bloodstream throughout the body. 

Penetrating into the central nervous system, the encephalitis virus directly 

infects the cells of the cerebral vessels and causes systemic inflammation. The 

inflammatory process in the brain leads to damage or death of neurons and other 

cells of the central nervous system, which causes neurological symptoms. 

In conclusion, it should be emphasized that early diagnosis is critically 

important for successful treatment and prevention of possible complications. 
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Gluten in bread: its role and impact on baking 

Gluten is one of the most important components in baking, which plays a 

key role in shaping the structure and texture of bakery products. Gluten has 

become a topic of debate in recent years due to the growing popularity of gluten-

free diets and concerns about its health effects. However, despite the controversy, 

gluten is still essential for traditional bread production. 

Gluten is a protein complex that is found primarily in wheat and related 

cereals such as rye and barley [3]. It consists of two key proteins, gliadin and 

glutenin, which, when hydrated and processed, form a viscoelastic structure in 

the dough. This unique protein matrix is responsible for the stretchability and 

elasticity of the dough, which are crucial factors determining the final texture 

and structure of baked goods. In addition, gluten plays a key role in the gas 

retention capacity of the dough. When yeast ferments, carbon dioxide is formed, 

which is trapped in the gluten network, which leads to swelling of the dough and, 

ultimately, to a light and airy crumb structure. Without gluten base, the dough 

would lack the necessary adhesion, resulting in a pastry that would be dense and 

crumbly. 

The presence and quality of gluten directly affects the taste and texture of 

bread.  Flour with a high gluten content, such as baking flour, allows you to get 

a firm but elastic crumb with a significant degree of chewability, which makes it 

ideal for yeast products [4]. In contrast, low-gluten flour or soft flour, commonly 

used in the manufacture of confectionery and cakes, gives a delicate texture due 

to its reduced protein content. 

Furthermore, gluten is involved in the Maillard reaction, a key chemical 

process responsible for the golden brown crust and complex taste of baked 

goods. The interaction of proteins and reducing sugars at high temperatures 

improves both the appearance and taste of the final product. 

The absence of gluten in baked goods creates serious technological problems. 
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Gluten-free flour such as rice, almond, and coconut flour does not have the 

viscoelastic properties necessary for gas retention and dough stability. Therefore, 

alternative binders are commonly used to imitate the structural functions of 

gluten, including xanthan gum, guar gum, and psyllium husk [1]. 

Gluten is a major component in baking bread and plays a crucial role in 

dough formation, gas retention, and overall product quality. Its unique 

viscoelastic properties allow it to form a stable structure that supports the texture 

and volume of baked goods. While gluten-free alternatives continue to gain 

popularity, reproducing the functional properties of gluten remains a challenging 

task, often requiring additional stabilizers and modified processing technologies 

[2]. 

Understanding the role of gluten in baking is important not only for 

professional bakers, but also for consumers to make informed food choices. 

Despite the controversy surrounding gluten, its importance in traditional bread 

production remains undeniable. Thanks to current advances in food science, 

further research is likely to enhance gluten-free formulations, providing 

improved alternatives for those with dietary restrictions while preserving the 

essential qualities that gluten contributes to baked goods. 
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Cultured meat production 

The world population is 7.3 billion and is estimated to reach 10 billion by 

2050 [3]. Techniques for meat products analogs based on plant sources such as 

soy, wheat or fungi abundant in protein, minerals and vitamins have been 

developed and these products are one of the innovative meat substitutes in mass 

production of meat. Today researchers have tried to use cultured muscle cells 

technique as alternatives to traditional meat production. From nutritional point 

of view, cultured meat is high in protein, vitamins, minerals and lower in fat and 

cholesterol [1]. Healthy food is known to provide us with nutrient and energy to 

stimulate growth, to provide physical and mental health [2]. 

Cultured meat production is a promising field of biotechnology that 

allows it to minimize the use of animal raw materials in the food industry and 

solve potential problems as food supply shortage, environmental protection, 

expansion of production scales and ethical concerns in the meat industry 

Dr. Willem van Eelen was the first to dream of turning stem cells into 

meat in the late 1970s. Cultured meat, also known as in-tube or artificial meat, is 

produced by using animal cells placed in bioreactors and fed with nutrients that 

causes the cells to grow and reproduce. The meat culturing process involves the 

creation of the optimal environment in which the animal stem cells can 

reproduce as well as transform into muscle cells and fat cells. Fetal bovine 

serum, a serum obtained from adult animal or calf blood is the nutrient medium 

required for growing and multiplying for a large number of muscle cells. The 

appropriate growth medium should be nourished with certain nutrients, 

hormones for cells to grow. In addition, the artificially maintained environment 

factors like temperature, osmotic pressure and other parameters influence the 

performance and yields of animal cells. 

Artificial meat production is an encouraging direction for meat industry 

that encounters substantial cost barriers, which are currently determined by the 

price of media constituents. Challenges related to the artificial meat culturing 

involve nutrient media, the serum based on blood of animals used for growth of 

cells, and the search for alternatives based on plant sources and equal in 

efficiency to fetal bovine serum. In-tube or cultured meat is suggested to be 

developed from an animal cell, the main and functional unit of a living animal 

being, the blood of slaughtered calves must not be used as a growth medium. 

Moreover, there is not enough blood serum to grow a large number of cells for 

mass production of meat, it will result in increase of the cost of cultured meat 
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and meat products. As soon as these problems are solved, synthetic meat will be 

competitive with meat obtained naturally. 

Growing complex muscle tissue technique theoretically makes it possible 

to use not so many animals for manufacturing meat and meat products and there 

is no need to slaughter farm animals.  

Cultured meat production technology is still a long way from creating real 

animal muscle which is made up of muscle fibers, epithelial tissue, blood vessels, 

nervous tissue, connective tissue and adipose tissue. Growth factors determine 

the cost of serum-free environment for muscle satellite cells. Accordingly, a 

culture deprived of growth factors can quickly stop dividing or die. Synthesizing 

or collecting hormones and other growth factors from living organisms is a very 

expensive process, which does not benefit artificially grown meat. 

Cultured meat technology is currently relatively new and evolving 

technology. Faced with many challenges, scientists and various start-ups are 

trying to solve food problems. The production process is constantly evolving 

under the guidance of many companies and research institutes. 
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Using latent energy: how to get electricity from the environment 

The idea of harnessing dissipated energy through graphene-based devices 

challenges traditional physics. In 2021, scientists from the University of 

Manchester discovered a weak electric current (10 watts) in graphene samples, 

explaining this by atomic fluctuations (Levy statistics).  

The Neutrino Energy Group develops this concept, claiming that cosmic 

particles (neutrinos, photons) cause resonant vibrations in layers of graphene 

and silicon, which can be converted into direct current. 

However, there is considerable skepticism about this technology. It is 

associated with the extremely weak interaction of neutrinos with matter, the lack 

of independent peer-reviewed verification, and the discrepancy between the 

stated capabilities and known physical limitations. 

Conclusion: Although the technology remains hypothetical, its potential 

for the Internet of Things and decentralized energy solutions justifies further 

research. 
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Nanoelectronic Architectures for Artificial Intelligence Hardware 

As artificial intelligence systems become more complex and 

computationally demanding, the need for new hardware solutions beyond 

conventional CMOS technology is becoming more urgent [2]. More specifically, 
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here we are going to explore how nanoelectronic architectures, as hardware 

platforms, have the potential to significantly revolutionize hardware solutions 

for artificial intelligence, with diverse and undeniable advantages. This work 

shows how these limits can be reached by integrating new nanoelectronic 

devices, including memristors, spintronic and quantum cells, as well as 

advanced two-dimensional materials, demonstrating that nanoelectronic 

architectures can achieve levels of energy efficiency, computational density and 

processing speed that are 10-100 times higher than the limits achievable with 

traditional architectures. 

One of the main advantages of nanoelectronic architectures is their ability 

to overcome the physical and thermal limitations inherent in conventional 

silicon circuits. Nanoscale components provide ultra-dense integration, 

contributing to massive parallelism and data throughput. This inherent 

parallelism is especially useful when executing complex neural network 

algorithms in real time, which significantly reduces latency with minimal energy 

consumption. In addition, many nanoelectronic devices have non-volatile 

characteristics, which provides better memory retention and energy management, 

a critical factor for continuous real-time artificial intelligence operations in 

mobile and peripheral computing environments. 

The superior scalability and miniaturization capabilities of nanoelectronic 

architectures not only increase data processing efficiency, but also open the door 

to innovative design paradigms. For example, using the effects of quantum 

mechanics and the unique properties of materials, these architectures can be 

adapted to perform specialized calculations that are currently difficult for 

conventional systems. This flexibility is crucial for applications that require 

rapid decision-making and real-time data processing, such as autonomous 

vehicles, robotics, and advanced sensor networks [3]. 

The fields of application of nanoelectronic equipment with artificial 

intelligence are wide and transformative. In the automotive industry, 

nanoelectronic processors can improve the real-time interaction of sensors and 

the decision-making capabilities of autonomous vehicles, thereby contributing to 

safer and more efficient transportation systems. In healthcare, these architectures 

enable rapid analysis of complex biomedical signals, facilitating early detection 

of diseases and supporting customized treatment strategies. In addition, the 

integration of nanoelectronic devices into the Internet of Things (IoT) 

infrastructure promises to revolutionize intelligent environments, providing 

high-speed and energy-efficient data processing on the periphery, reducing 

dependence on centralized cloud infrastructures [4]. 

This research also aims to solve problems related to the production and 

scalability of nanoelectronic components. It examines innovative manufacturing 

technologies that ensure the reliability and consistency of nanoscale devices 

while taking into account environmental and economic considerations that are 

crucial for large-scale manufacturing. The interdisciplinary approach outlined in 

this dissertation, combining materials science, electrical engineering, and 

computer science, highlights the need for collaborative efforts to advance 
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nanoelectronic architectures from research labs to commercial artificial 

intelligence hardware applications. 

In conclusion, nanoelectronic architectures represent a promising frontier 

in the development of artificial intelligence hardware. Their potential to 

revolutionize computing paradigms through energy efficiency, scalability, and 

increased data processing performance makes them important catalysts for the 

next generation of technological innovation. By eliminating existing limitations 

and taking advantage of the unique properties of nanoscale devices, this thesis 

contributes to the continuous development of advanced artificial intelligence 

systems, paving the way for transformative applications in various industries.  
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Phenomenon of silver cloud 

Silver clouds are a rare atmospheric phenomenon that scientists and fans 

of unusual shots are interested in. 

How do they appear? 
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Silver clouds form where no other cloud can appear. They appear at an 

altitude of 75-90 kilometers in the upper boundary of the mesosphere - the 

coldest part of the Earth's atmosphere. The temperature here can reach -120° C, 

which is the reason for the appearance of clouds, which are also called 

mesospheric. At such heights there is almost no water vapor, but it can appear 

here due to powerful upward flows, chemical reactions involving methane or 

exhaust from rockets blasting off into space. This vapor rapidly cools in the 

rising air currents, settles on solid meteor particles and turns into microscopic 

ice crystals that begin to glow brightly in the sunlight. 

Silver clouds move very quickly - their speed can reach 300 kilometers 

per hour. In daylight or during white nights, when the Sun illuminates the silver 

clouds from above, it is impossible to see them. They are so thin and transparent 

that the stars can be seen through them. 

But when it gets dark and the Sun goes below the horizon, its rays 

continue to illuminate the upper layer of the atmosphere where the silvery 

clouds form. The sunlight reflects off their undersides. They continue to shine 

against the darkening sky, which is why they are also called “night glow clouds”. 

Possible origins. 

Silver clouds were first noticed only at the end of the 19th century. Late in 

the evening of 1885, the artist Charles Robert Leslie noticed the appearance of 

unusual luminous clouds. He was not their only witness: soon he was joined by 

many scientists and astronomers who diligently engaged in the study of this 

phenomenon. Why people have not noticed the silver clouds before - remains a 

mystery to this day. 

According to one version, the reason lies in a sharp change in atmospheric 

conditions caused by a global cataclysm. Such an event could be a powerful 

eruption of the volcano Krakatau in 1883. After it, millions of tons of volcanic 

dust and water vapor entered the atmosphere (including the uppermost layers), 

which caused various optical anomalies. These lasted for about two years, by the 

end of which silver clouds appeared before human eyes. 

When the consequences of the eruption of Krakatoa began to disappear, 

the amazing clouds appeared more and more often. Scientists tend to believe this 

is the result of the increasing effects of global warming. 

Greenhouse gases trap heat, increasing temperatures at the Earth's surface 

and in the lower atmosphere. As a result, the mesosphere receives less heat from 

the earth, but still radiates it into space. As it receives less heat than it gives out, 

it cools. 

What do silver clouds look like? 

Silver clouds are usually colorless or pale blue, although other colors 

including red and green are sometimes observed. The characteristic blue color is 

due to the absorption of ozone in the path of sunlight illuminating the silver 

cloud. They may appear as inexpressive streaks, but often exhibit patterns - 

stripes, wavy waves and whirlpools. 

How and where to observe silver clouds? 
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Clouds can only be observed during the summer in the Northern 

Hemisphere - usually seen in June and July at geographic latitudes between 45 

and 70 degrees. That said, the phenomenon is most often observed from mid-

June to mid-July at latitudes between 55 and 65 degrees. In the most suitable 

latitude are many large Russian cities: Moscow, Yekaterinburg, Kazan and 

others. 

According to astronomers, you can notice silver clouds every year, but 

they do not always reach high brightness. It is best to observe rare clouds around 

midnight above the northwestern horizon. 
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Gas condensate 

Gas condensate makes up a complicated mixture of hydrocarbons that 

usually forms under certain pressure and temperature conditions deep 

underground. One of its most typical characteristics is its ability to 

transformation from a gaseous state to a liquid when pressure decreases. This 

process known as retrograde condensation. This effect contrasts with traditional 

condensation, which generally happens under growing pressure. Retrograde 

condensation occurs only when the pressure and temperature are close to the 

thermodynamic critical point of the hydrocarbon mixture. The composition of 

gas condensate mainly consists of medium and heavy hydrocarbons that make 

the condensate fraction, along with lighter components dissolved in the liquid 

phase. 

The original properties of gas condensate make it a substantial resource 

for both the energy sector and the chemical industry. Its complicated 

composition and the ability to transfer between different physical states demand 

special extraction methods. An important problem in working with gas 

condensate fields is the risk of complete gas flow blockage caused by 

superfluous condensate accumulation. To minimize this release, it is important 

to account for the physicochemical features of the gas and employ specialized 

technologies during extraction and processing. 

Major properties of gas condensate include: 

- Density: This characteristic varies based on the specific composition of 

the mixture. Generally, gas condensate has a lower density than crude oil but is 

denser than methane. 

- Viscosity: Gas condensate displays low viscosity, especially at raised 

temperatures, which promotes its transportation through pipelines. 

- Color and Odor: Depending on the presence of impurities, condensate 

can range from colorless to slightly yellowish, often followed by a characteristic 

hydrocarbon smell. 

The largest gas condensate deposits in Russia are primarily concentrated 

in the Yamalo-Nenets Autonomous District. These fields play a significant role 

in the nation’s oil and gas industry. For instance, the Urengoyskoye field is 

recognized as one of the largest natural gas reservoirs worldwide. The Astrakhan 

gas condensate field also ranks among the most significant natural gas fields 

globally. These resources contribute substantially to Russia’s production of 

natural gas and gas condensate, making their development and operation vital 

for the country’s economic stability. 
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In summary, gas condensate is a significant raw material for the chemical 

industry. After processing, it is used to produce gasoline, solvents, plastics, and 

other products. In terms of increasing demand, research and optimization of the 

process of obtaining and using gas condensate are necessary. 
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A promising metal is being tested 

Some things seem impossible simply on the basis of everyday experience. 

However, experimenters who ignore this sometimes achieve remarkable results. 

This was the case, for example, when Andrei Geim and Konstantin Novoselov 

learned to produce atomic layers of carbon, graphene, literally on their knees, 

using ordinary scotch tape. A similar head-on approach to a long-standing 

problem has just been realized by Beijing physicists who have managed to cover 

sheet materials with liquid fusible metals. Scientists from Tsinghua University, 

led by researcher Yuan Bo, applied fusible compounds of gallium, indium, 

bismuth and tin first on plastic, and from it - on paper. Previously, scientists 

could not overcome the high surface tension of liquid metals, which does not 

allow them to cover most common materials for people. Therefore, they had to 

use different additives and transient bonding layers. However, this complicates 

the process and badly affects the electrical, thermal and mechanical properties of 

the final product. The recipe turned out to be simple. Physicists first applied 

metals to silicone sheets, and then conducted these sheets on the surface of the 

paper with different speeds and pressing forces. In this way, they were able to 

select modes that allowed a continuous layer to cover the paper sheet. Yuan Bo 
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says that to adhere liquid metal to various non-wetting surfaces, it is only 

necessary to select the optimal pressure at which the metal droplets adhere 

effectively. In the future, physicists hope to try a variety of surfaces, such as 

metals and ceramics, to apply layers. These materials could serve as cheap raw 

materials for various multifunctional structures, product wrappings and soft 

origami robots. Electrically conductive paper retains mechanical properties and 

can be easily folded into various three-dimensional shapes. It has shape memory, 

so it can be used to make various electronic devices, such as receiving and 

transmitting antennas. Wrapping material made of such paper requires an 

additional coating, otherwise the metal layer will be easily erased when in 

contact with it. Now engineers are working on developing equipment for mass 

production. 
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Invertierte voltamperometrische Bestimmung von Kupfer 

Die Inversionsvltamperometrie basiert sich auf einem zweistufigen 

Analyseprozess. In der ersten Phase wird die Vorkonzentration durch 

Elektrolyse des Depolarisators auf der Oberfläche der festen Elektrode bei 

einem Potential durchgeführt, das dem Erreichen des Grenzstroms entspricht, 

und das verläuft unter Rühren. Der Prozess, der dabei abläuft, kann als 

Halbreaktion geschrieben werden: Cu2++ 2 = Cu0. In der zweiten Analysestufe 

wird die an der Elektrode erhaltene Verbindung (Cu0 – 2 → Cu2+) 

elektrochemisch aufgelöst und gleichzeitig eine Voltampere Kurve registriert, 

die eine Abhängigkeit der Stromstärke von der Spannung darstellt. Das 

Voltamperogramm hat die Form eines charakteristischen Gipfels, dessen Höhe 

(Ip) proportional zur Konzentration des zu bestimmenden Ions ist. 

Die Bewegung des Stoffes während der Analyse von der Lösung zur 

Elektrode (Wiederherstellung) und wieder in die Lösung (Oxidation) wurde in 

der Benennung des Verfahrens (lat. inversio - Umdrehen, Umstellen) 

Inversionsvltamperometrie widerspiegelt. 

Eine elektrochemische Zelle ist ein Becher mit der zu analysierenden 

Lösung, wobei drei Elektroden hineingelassen sind: eine Arbeits-, eine 

Hilfselektrode und eine Vergleichselektrode. Die Arbeitselektrode besteht aus 

Glaskohlenstoff, einem Kohlenstoffmaterial, das eine hohe mechanische 

Festigkeit aufweist, chemisch beständig, extrem porenarm ist und relativ gut 

elektrischen Strom leitet. Die Hilfselektrode ist ein Glaskarbon- oder Titanstab, 

und die Vergleichselektrode ist eine Silberchloridelektrode. 

Vor dem Beginn dieser Arbeit muss man den Computer einschalten und 

alle notwendigen Geräte anschließen. In einem speziellen Programm wird der 

Code eingegeben, während der Arbeit wird der Code geändert, abhängig von 

den Lösungen. Man bereitet die Arbeitselektrode vor: Aluminiumoxidpulver und 

ein paar Tropfen Wasser auf das Flanellgewebe aufzutragen, bis eine pasteartige 

Mischung entsteht, und die Elektrode 30 Sekunden lang mit 

Rotationsbewegungen zu polieren. 

Danach wird die Registrierung von Voltamperogrammen durchgeführt. 

Die Lösung von Salzsäure wird in die Zelle gegossen und die Elektroden werden 

eingetaucht, die Lösung von Cu2+wird auch hinzugefügt. Alle Messungen 

werden durchgeführt und ein Diagramm erscheint auf dem Voltamperogramm. 
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Man führt Messungen für unterschiedliche Kupferkonzentrationen durch und 

erhält Grafiken, in denen eine Spitze beobachtet wird, wobei eine Lösung, die 

nur Salzsäure enthält, auf dem Voltamperogramm keine Spitze aufweisen sollte. 

Während der Arbeit gibt es schon die Salzsäure in einer Zelle, die eine vol

umenunbekannte Kupferlösung enthält, und die Studierende müssen die Konzent

ration der hinzugefügten Lösung mithilfe eines Graduierungsplans herausfinden.
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