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future physics teachers. The physical foundations of nuclear technology are analyzed.
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INTRODUCTION

Currently, the use of nuclear energy and nuclear technologies is increasingly entering the
life of mankind. If in the early period the nuclear industry was understood only as nuclear power
plants and nuclear weapons, at present it is difficult to imagine human life without nuclear
technologies. Now, when it comes to nuclear technologies, we are faced with scientific research
ranging from the origin of the Universe to trips on nuclear icebreakers to places inaccessible to
humans on the globe, as well as a variety of ways to treat various ailments. The development of
nuclear technologies requires the training of personnel who are proficient in these technologies.
From this point of view, a detailed analysis of physical processes and their patterns used in nuclear
technologies in teaching atomic and nuclear physics in the process of training future physics
teachers contributes to improving the competence of trained specialists and, subsequently, training
the necessary personnel for the nuclear industry.

This article describes the methodology for implementing the integration of education and
production by analyzing the nuclear processes underlying nuclear technologies used in modern
medicine. In the course of atomic and nuclear physics, X-ray radiation emitted at the atomic level,
high-frequency gamma radiation emitted by the atomic nucleus, elementary particles and their
antiparticles are studied as separate topics. The analysis of the main properties and patterns of
these processes in physical education, and the areas of their application leads to an in-depth study
of the topic, a creative and innovative approach to these topics, which, in turn, forms students'
motivation and views on subjects from a scientific point of view.

RESEARCH METHODOLOGY

Nuclear medicine is one of the most innovative and rapidly developing areas of modern
medicine. Nuclear medicine methods help doctors to identify malignant cancer cells at an early
stage of the disease development, which makes it possible to be treated with confidence. Nuclear
medicine is the diagnosis and treatment of diseases using pharmaceuticals containing radioactive
isotopes, called radiopharmaceuticals. Diagnosis at the early stages of any disease is important,
and the uniqueness of nuclear medicine methods allows you to identify abnormalities of vital organ
functions in the early stages of cancer, that is, during the period when a person does not feel the
symptoms of the disease. This is convenient for saving treatment costs, allowing you to quickly
identify and treat various diseases.
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ANALYSIS AND RESULTS

In modern medicine, nuclear technologies mainly pursue two goals: they are used for
diagnostic and therapeutic purposes. Single-photon computed tomography (SPECT), computed
tomography (CT), positron emission tomography (PET) and magnetic resonance imaging (MRI)
are used for diagnostic purposes. Table 1 summarizes the structure, the principle of operation of

nuclear diagnostic devices in medicine and the physical processes underlying the principle of

operation of this device.

Table 1
Nuclear diagnostics devices in medicine
Name of the device Operating principle Application
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Radiotherapy uses X-rays, gamma rays, a stream of electrons, protons and neutrons.
Currently, proton therapy is considered the most effective method of treating oncological diseases
due to the possibility of accurately selecting the irradiation point.

Standard radiation therapy has evolved and improved over the years. It is an effective
remedy for many types of cancer. However, radiation therapy also has a negative impact. The
energy of primary photons and secondary electrons diverges along the entire path of radiation, as
a result of which radiation affects both healthy tissues before the tumor and beyond. This dose of
radiation harms normal cells and can subsequently lead to additional health problems. The
advantage of proton therapy is that protons emit most of their energy at the end of their run. That
is, when moving through the body, protons slow down, interact with electrons and emit maximum
radiation at the end of the path. The point at which protons emit the most energy at the end of their
motion is called Bragg's Peak. With the help of theoretical calculations, the doctor can calculate
the proton energy required for the Bragg peak to coincide with the cancer center in the patient's
body. The action of protons fully corresponds to the shape and depth of the neoplasm, while not
affecting healthy tissues and organs. When teaching the topics “Interaction of nuclear radiation
with substances”, “Biological effect of nuclear radiation”, in order to explain the effectiveness of
various radiations in the treatment of oncological diseases, we use the graphs in Figure 1.
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Figure 1. Application of proton therapy in cancer treatment and comparison with
electron and gamma therapy

CONCLUSION/RECOMMENDATIONS.

The implementation of the integration of science and nuclear technologies in the teaching
of topics in the lessons of atomic and nuclear physics, in-depth study with special attention to the
physical laws underlying nuclear technologies, will contribute to improving the effectiveness of
teaching. This, in turn, will contribute to the development of the state and society by training highly
qualified specialists.

REFERENCES:

1. Ky3pmuna H.b. Uto Takoe sinepnas Mmeauuusa. - M., uzg. HUAY MUOU 2012.

2. Yuldashev B.S., Polvonov S.R., Bozorov E.N. Amaliy yadro fizikasi. -T., Universitet 2019.

3. Xudayberdiev E.N., Samandarov L.Q. Yadro fizikasi va zamonaviy tibbiyot integrasiyasi //
Fan, ta'lim va ishlab chiqarishning integrasiyasi — rivojlanish va taraqqiyot garovi”
mavzusidagi xalgaro ilmiy-amaliy konferensiya. — Navoiy: Navoiy, 2022. — B. 216-219.

4. Samandarov L.Q. Fizika ta'limi jarayonida zamonaviy tibbiyot va yadro fizikasi integrasiyasi
/I Fizikaning rivojida fundamental-innovasion tadqiqotlar va uning istigbollari. Republika
ilmiy-amaliy konfrensiyasi. - Toshkent, 2021. - B. 174-177.




