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Also, it should be noted that within the framework of decarbonization of modern energy (Paris Forum 2022 and 
decisions of the European Commission on February 2, 2019) NPPs are recognized as a "green" source of electricity, which 
determines good prospects for their development.  

Given the above, the question arises - are there currently any nuclear power plant projects that meet these requirements, 
and at what stage is their practical implementation? Analysis of scientific and Internet publications shows that the 
undoubted leader in this area is Rosatom State Corporation, which is implementing the "Breakthrough" project, in which a 
fourth-generation lead-cooled reactor BREST is being created. The main features and design solutions of the BREST 
reactor include [2]: 

 The reactor is a pool-type unit; lead is poured into a shaft of insulating concrete into which the core is lowered;   
 in a plutonium-reproducing reactor, fuel elements of various diameters (9.1 mm, 9.6 mm, 10.4 mm) are used; 

and a mononitride composition of uranium-plutonium and junior actinoids is used as fuel;   
 the concept of "Natural Security", which includes:  
> use of radiation-resistant and weakly activated lead coolant;  

> use of mononitride fuel;  

> use of fuel assemblies with a wide lattice of fuel elements in a moderately energized core;  

> use of passive defense mechanisms;  

> use of a passive external air emergency cooling system for the reactor.  

These solutions make it possible to realize a closed NFC and in the future to use MOX fuel and tolerant fuel, which is 
a guarantee of protection against unauthorized proliferation.  

Thus, the approaches implemented in the "Breakthrough" project for the creation of the IV generation nuclear reactor 
"BREST" allow in the foreseeable future to ensure the expanded development of nuclear energy, which will undoubtedly 
take place in the Republic of Belarus, which gives an opportunity to the specialists of our republic to take an active part in 
the implementation of this project.  
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This research presents the results of studying the possibility of using photodestruction for the chemical 
neutralization of the pharmaceutical substance amoxicillin trihydrate. It has been shown that under the influence of direct 
sunlight, a change in the optical density of solutions of the test substance occurs, both with the addition of hydrogen 
peroxide and without the addition of reagents. 
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Today, there is an important issue about the disposal of medical waste, which, among others, includes 

pharmaceutical waste due to its adverse impact on the environment. The first reports on the presence of drugs in 
wastewater and natural water reservoirs were published back in 1977, and since that moment this topic has not lost its 
relevance [1]. 

The purpose of the research is to develop approaches to the chemical destruction of antibacterial drugs of the beta-
lactam antibiotic group using amoxicillin trihydrate as an example. 

The process of degradation of the substance in solution was carried out by photodestruction without adding 
reagents, as well as by adding 30% hydrogen peroxide to a 1% aqueous suspension of amoxicillin trihydrate (test sample 1) 
and a 0.15% aqueous solution of amoxicillin trihydrate (test sample 2) solution in ratio of 1 part reagent to 10 parts test 
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solution. The solutions were kept under the influence of direct sunlight with periodic recording of the completeness of 
chemical destruction using a spectrophotometric method. The study period was 148 days. 

The change in the structure of amoxicillin trihydrate during photodestruction was analyzed from the absorption 
spectra of the test solutions using absorption spectrophotometry in the UV and visible regions at wavelengths from 200 to 
800 nm. To obtain the absorption spectrum of the analyzed samples, 0,025 ml of initial solutions were taken and brought to 
5,00 ml with distilled water (1:200). The solvent used as a compensation solution was distilled water. The results were 
recorded using a Solar spectrophotometer PB2201 series. 

During the photodestruction of amoxicillin trihydrate without adding additional reagents, a change in the 
absorption spectrum is observed for both samples under study. For test sample 2, a decrease in optical density in the region 
of the absorption maximum (228 nm) by 24,59% and the appearance of a new absorption maximum at 354 nm are 
observed. In test sample 1, a new absorption maximum appears at 354 nm and an increase in optical density at 228 nm, 
which may be due to the transition of the destruction products of amoxicillin trihydrate to a dissolved state. 

During the analyzing the absorption spectra of the test samples after adding 30% hydrogen peroxide to them, a 
sharp increase in optical density is observed, which makes it impossible to analyze the absorption maxima for test sample 
2. At a wavelength of 200 nm, a decrease in optical density by 88,87% was observed. For test sample 1, a new absorption 
maximum appeared at 354 nm and the absorbance fluctuated at 228 nm with a final decrease of 27,95%. 

In addition to changes in the absorption spectra, a change in the color of the tested samples was observed. Both 
during photodestruction with and without the addition of hydrogen peroxide, the supernatant acquired a yellow-orange 
color. A change in the color of test solution 1 was also observed upon photodestruction without the addition of hydrogen 
peroxide (the solution acquired a light yellow color). 

The results obtained indicate the destruction of amoxicillin trihydrate in solution during photodestruction, both 
with and without the addition of 30% hydrogen peroxide. Further studies using Raman spectra, high-performance liquid 
chromatography and mass spectrometry will allow us to evaluate the structure of the resulting destruction products and the 
degree of decomposition of the starting substance. 
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The article presents the results of the introduction into the system of advanced training of persons with higher 
pharmaceutical education of the training course “Modern problems of neutralization and disposal of pharmaceutical 
waste”, which addresses issues related to environmental problems and legal regulation in the field of environmental 
protection, circulation of pharmaceuticals waste, methods of their neutralization, recycling, ecotoxicity of drugs. 
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The dynamically developing pharmaceutical market is characterized by a constant increase in production volumes 

of drugs, an increase in the share of generic drugs on the market, which in turn increases the availability of drug therapy for 
the patient. At the same time, along with increasing public awareness of information about drugs, their availability, and the 
development of the concept of responsible self-medication, according to the European Federation of Pharmaceutical 
Industries and Associations (EFPIA), from 3 to 8% of sold drugs remain unused, according to some According to data, this 
figure can reach 50%, which makes the problem of regulating the circulation of pharmaceutical waste relevant [1]. 

Disposal and neutralization of drugs are an integral part of the drug circulation process. The environmental 
situation in the country and the environmental well-being of the population depends on the correct organization of these 
processes. To improve the knowledge of pharmacists in the field of handling pharmaceutical waste, the Department of 
Pharmaceutical Chemistry of the Belarusian State Medical University developed a training course “Modern problems of 
neutralization and disposal of pharmaceutical waste” for pharmacists with higher pharmaceutical education and teachers of 
educational institutions of the healthcare system. During the development of this course, advanced training students 
consider environmental problems of the environment, legal regulation in the field of environmental protection, treatment of 
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