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Abstract: Currently, the problem of teaching genetics through the independent interests of
students is one of the most important areas of higher education. In this article, we propose
several ways to organize students' independent work on genetics in a multilingual education
environment. The course of methodological improvement of biological science is
comprehensively studied from year to year, and research results are published. In this regard, the
university conducted an analysis of the teaching of biological science and the organization of
independent work, which in subsequent years was reflected in the works of foreign and domestic
authors. The article presents the experience of teaching genetics at Bukhara State University
based on the organization of independent work of students of the future field of biology in a
multilingual education. The results of experimental studies aimed at verifying the effectiveness
of independent work are presented. Our analysis allowed us to conclude that the methodological
training of biology students as an object of pedagogical research should include various aspects
of the vocational training system. The process of teaching genetics in English through freelance
work encourages students to study the subject and language more deeply.
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AHHoTaunus: B Hacrosiee Bpems nmpobiema npenojaBaHus TeHETUKH Yepe3 CaMOCTOSITEIbHbIE
MHTEPECHl YYalINXCs SIBISCTCS OAHUM M3 BRKHEHIIMX HAIIPaBJICHHWH BhICIIET0 oOpa3oBaHus. B
JTAHHOM CcTaThe MBI MpeAaraéM HECKOJIbKO CIIOCOOOB OpraHU3allMd CaMOCTOSITEIbHON PaboThI
CTYZICHTOB TI0 TEHETHKE B YCJOBUSAX MHOTOS3BIYHOTO OO0pa3oBaHHs. XOA METOAWYECKOTO
COBEPILEHCTBOBAHUS OWOJIOTUUECKOM HayKHM BCECTOPOHHE U3y4yaeTrcs M3 rojga B TOJ,
nyOJIMKYIOTCSl pe3ysibTaThl HccieloBaHUM. B cBsi3u ¢ 3TUM B yHUBEpCUTETE ObLI MPOBENEH
aHaJu3 MpenojaBaHus OMOJOTUUYECKON HAyKHU M OPraHU3aluU CaMOCTOATENbHOM paboThl, 4TO B
MOCJIEIYIOINE TObI HAIILIO OTPaKEHHE B paboTax 3apyOeKHBIX M OTEUYECTBEHHBIX aBTOPOB. B
CTaTbe IIPEACTABIEH ONBIT MPENOJaBaHUs TEHETUKH B byxapckoM rocynapCTBEHHOM
YHHBEPCHTETE Ha OCHOBE OpPraHHM3alld CaMOCTOATENBHON pabOThl CTYJEHTOB OYAyIIEero
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HalpaBJCHUsI OWOJIOTMU B YCIOBUSX MHOTOS3BIYHOTO 00pa3oBaHMs. M3II0KEHBI PE3yNbTaThl
IKCIIEPUMEHTAILHBIX ~ HMCCIICJAOBAaHMUN, HANpPaBICHHBIX HAa  TPOBEPKY  3(D(PEKTHBHOCTU
CaMOCTOATENILHON paboThl. [IpoBeneHHBINI HAMU aHATM3 MO3BOJIMI CJENaTh BBIBOA O TOM, YTO
METOJIUYECKasl MOJrOTOBKA CTYJCHTOB-OMOJIOTOB KaK 00BEKTa MEAarorndecKoro MCCIeI0BaHMsI
JIOJDKHA BKIIIOYATh B ceOsl pa3sIMuHbIC aCMEKThl CHUCTEMBI MPOQPECCHOHAIBHON MOATOTOBKH.
[Mpouecc mpenonaBaHusi TEHETUKHM HA aAHIIMHACKOM S3bIKE 4Yepe3 BHEUITATHYH padoTy
NoOYXJaeT CTYJCHTOB TIIy0Ke M3ydaTh MPEAMET U SI3BIK.

KiawueBble cj10Ba: reHETHYECKOe OOpa3oBaHHME, MHTETPUPOBAHHAS JUCIUILINHA, TEHO(OHI,
YHUCIIEHHas TeHeTHYecKass mpoliemMa, AWBEepCU(HKALUs, WHTErpauusi, HacJeJCTBEHHOCTb,
BOCIIPOM3BOJICTBO, MEHO3, MaTeMaTH4YecKO€ MOJCIUPOBAHUE, TCHETHYCCKUH  Jpeid,
OMHOMHANTBHOE paclpeieIeHue.

Introduction. The variety of approaches to the organization of higher education and modeling of
its results has led to the need to search for didactically sound and proven methods of educating
young people, in particular the field of biology, and preparing them for future professional
activities. Despite all efforts, the current situation in the system of general and vocational
education (early career guidance and professionalization, the opening of specialized classes, the
creation of specialized vocational education programs at the level of secondary schools,
specialized boarding schools, etc.) does not give the desired effect. Metropolitan and regional
universities continue to accept motivated, insufficiently prepared or unsure of their choice of
applicants for a specific professional activity. Given the contradictory nature of the presented
article, we have set ourselves the goal to fully present not only our positions on the organization
of genetic education, but also the views of other authors on the problems of the development of
genetics, genetic education and ways to solve them based on traditional and modern
achievements in this field. In this regard, the article examines the issues of the history of genetic
education in Uzbekistan, the main problems of genetic education and ways to solve them in the
existing conditions of the educational environment, the importance and specificity of genetics as
a branch of knowledge and science.

Historical aspects of the development of genetic education in Uzbekistan

The problems of teaching genetics as an academic discipline have remained in the focus of
attention of scientists since genetics as a science "returned" from the category of forbidden fields
of knowledge, and especially in connection with the updating of trends in scientific and
technological initiatives of the country's development in the modern world. Without studying
genetics and its foundations, biological science is like "a huge building whose base is made of
clay." It loses important foundations for explaining basic biological laws and their application in
practice. M. V. Lomonosov argues that genetics is an integrated discipline that permeates all
areas of modern biology. However, it is not enough to know the genetic foundations of biology
and even systematically assimilate information.

The founder of the doctrine of the gene pool, the world-famous geneticist, scientist A. S.
Serebrovsky drew attention to this. The scientist insisted on the introduction of genetic thinking
among biologists of different specialties, and this area has proven its importance and relevance,
it corresponds to the trends in the development of genetics and is one of the aspects of our
methodological position.

Geneticists believe that in addition to scientific and teaching activities in leading universities of
the country, in the field of teaching this discipline there are a number of problems and tasks

424


http://www.internationaljournal.co.in/index.php/jasass
http://www.internationaljournal.co.in/index.php/jasass

JOURNAL OF APPLIED
SCIENCE AND SOCIAL
>, SCIENCE

:" -I. elSSN 2229-3113 pISSHN 2229-3205

Volume 15 Issue 02, February 2025
Impact factor: 2019: 4.679 2020: 5.015 2021: 5.436, 2022: 5.242, 2023:
6.995, 2024 7.75

related to ensuring the visibility of genetic processes in living systems, the role of genetic terms,
concepts and definitions:

-formation and development of the conceptual apparatus of science and students' thinking;

- the logic of studying genetic material;

- requirements for the content of in-depth, basic and Optional material;

- areas and scope of genetic tasks;

- effective methods of conducting practical and laboratory classes are very important.

Genetics remains one of the most difficult subjects for teachers and biology students all over the
world, it is recognized that many students and even biology teachers do not fully understand the
basic rules of genetics, facing difficulties in solving numerical genetic problems.

The main part. The principles and methods, laws and patterns of teaching genetics as a separate
academic discipline were improved, on the one hand, in accordance with the development of
didactics, including the didactics of higher education, on the other hand, they were studied and
formed simultaneously with the development of genetic research.

So, he wrote that one of the basic principles that make up education is a combination of in-depth
study of the general scientific foundations (biological) disciplines of study in the initial courses
(from 1 to 2) followed by professional specialization in 4-5 courses. This approach is
implemented on the condition that the experimental base of research institutions is used, where
students undergo pre-graduate and diploma practice.

In our opinion, the most generally accepted system of genetic education today is based on the use
of a traditional approach to obtaining a university diploma. S. G. Inge-Vechtomov and I. S.
Buzovskina argued that teaching genetics led biology to the exact sciences at the beginning of
the XX century, and argued that it, that is, genetics, is forever "doomed" to become a borderline
discipline. The authors write that the general biological significance of genetic science
determines the specificity of the education system and some principles that must be taken into
account when training future specialists. It can be said that the main role in genetic education is
played by the course "General Genetics". It should initially have all subsequent special courses
for students. The scientific, practical and theoretical significance of university education and
genetic education in particular is the unity of scientific and pedagogical work in which students
participate in research groups, work in laboratories and thematic groups. S. G. Inge-Vechtomov
and I. S. Buzovsky writes that the choice of such a common problem is a tradition of the
scientific school, which serves as a kind of compass in the conditions of diversification and
integration of sciences.

Drawing attention to the importance of biological and genetic knowledge, we consider important
the idea of the need to develop and implement national, regional and international projects and
programs in the field of genetics, deepen and develop cooperation, promote the integration of
specialists and scientists of Uzbekistan into world science.

A common understanding of the role of genetics in the development of the fundamentals of
biology and applied research has led to changes in the teaching of genetics at the undergraduate
level in recent years in many ways, with broader content and teaching using new teaching
methods based on educational research and based on the principles of active learning and reverse
engineering.

Analysis and results. The problems of education related to the abstract and complex nature of
genetics as a branch of science are studied in detail. In particular, in the curriculum, the
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separation of heredity, reproduction and meiosis explains the abstract nature of genetics, while
different levels of biological organization contribute to its complex nature.

The s%u%/ealed
four Mmain factors
in the

devel%? ofa
learning Httategy:

- the relationship
between the levels

of the body, cells
and molecules has
been determijned;

- thle connection
between meiosis
and heredity is

- fe@the

development of
somatic and germ
cells in the context

interrelationships
between the levels
of organization of

biological objects,
it is proposed to
use interactjve

emphasized; OfWIe;

In the modern world, interactive teaching methods are widely used in the study of genetic
sciences [11]. Practical exercises are successfully applied and the range of biological objects is
expanding [12], new approaches are constantly being studied and the methodology of teaching
genetics is being improved, as well as the quality of methodological material [13; 14]; research is
being conducted on the use of mathematical modeling, including on the features of binomial
distribution to study genetic drift, [15]. The American Genetic Society (GSA) has developed
"online resources for teaching genetics," including mendelweb and Geneed. The organization of
regular short-term training courses is recommended to review the established content of genetics
courses, develop new teaching methods and prepare educational materials to improve the
knowledge base of teachers [7]. Teachers are given the opportunity to improve their practical
skills in using molecular genetic methods [16].

In the modern world, genetics is important in almost all aspects of human life, including various
scientific and practical fields. The achievements of genetics and genetic technologies are
successfully applied in medicine, veterinary medicine, criminology, microbiology, virology,
agriculture and forestry, etc. This gives it the status of a trans-scientific discipline, promising and
attractive from an investment point of view. According to world experts, by 2027, the volume of
investments in genome editing aimed exclusively at the CRISPR-Cas9 technology market will
reach $ 10 billion, which means jobs and decent wages for those who work in this direction.
Children who are now in high school are entering adulthood in a new genetic era — with new
services, professions and jobs. Future professions, which are expected to emerge by 2030, will

teaching students.
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be related to genetic technologies and will include a genetic consultant, a canine geneticist, a
molecular nutritionist and a specialist in personalized medicine.

Against the background of the tasks set, genetic and biological education at the present stage is
recognized as one of the strategic vectors for the formation of an innovative model of education
in the work "the role of genetic education as the main link in the training of biologists" (S. K.
Imankulova et al.), attention was drawn to the fact that in the modern world it is especially
important to introduce into practice higher professional education completely new forms of
education. They should be aimed not only at the formation of fundamental knowledge, but also
at achieving a high level of professionalism, competence, mobility, the ability to independently
make the necessary decisions and implement them in certain conditions. Along with
multidisciplinary universities, pedagogical universities of the country play a major role in the
training of specialists, since they train specialists who subsequently develop and implement
scientific and educational programs.

Conclusion: Genetics, one of the most developing biological sciences, refers primarily to
sciences that form a natural scientific worldview and provide an educational basis for mastering
a number of important and innovative professions not only of the present, but also of the future.
To these problems, we can add a number of equally noticeable ones - this is the low scientific
and educational motivation of schoolchildren, applicants and the bulk of students. This is due to
a social and personal underestimation of the importance of genetic and biological education in
general for the realization of personal cognitive needs and motives. This is due to the fact that
most of the general and vocational education programs are overloaded with outdated content,
imperfect methodological and evaluation materials, insufficient scientific and practical
orientation of genetic education, lack of conditions for familiarizing students with modern
methods of genetic research of various aspects of human life, as well as the lack of virtual
laboratories with high professional quality and maximum information content.. Touching upon
the problems of a substantive nature, it should be noted that the content of genetic education is
constantly becoming outdated due to the rapid development of science, and for the training of
future specialists it becomes formal and detached from the realities of life. In many cases, the
educational needs of future geneticists are not sufficiently taken into account.
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