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ACT 

on the implementation of the results of the scientific project of PhD, Associate Professor K. 

Kudaibergenov under IRN AP19679937 “Synthesis and properties of hybrid gels based on 

cellulose nanofibers and alginate with CuO/tetracycline nanoparticles” in the educational 

process 

We, the undersigned: Director of the Mining and Metallurgical Institute K.B. Rysbekov, Head of 

the Department “Materials Science, Nanotechnology and Engineering Physics” U.K. Kakimov, 

and the scientific supervisor of the project K.K. Kudaibergenov, have drawn up this Act 

confirming that the results of the scientific project of Associate Professor K.K. Kudaibergenov 

under IRN AP19679937 “Synthesis and properties of hybrid gels based on cellulose nanofibers 

and alginate with CuO/tetracycline nanoparticles” have been implemented and are used in the 

educational process of the university in the training of bachelor’s, master’s and Doctor of 

Philosophy (PhD) students in the specialty “Materials Science and Technology of New Materials.” 

1. Purpose of implementation 

The use of the research results is aimed at improving the quality of student training and deepening 

their knowledge in the field of nanomaterials, polymer hydrogels, nanocomposites, and modern 

analytical characterization methods. 

2. Forms of use of research results 

The project materials were integrated into the educational process in the following forms: 

2.1. Lectures 

The scientific results were used to update and expand lecture materials in the following courses: 

 “Functional Problems of Materials Science” 

 “Functional Materials” 

 “Physicochemical Methods of Materials Characterization” 

The lectures include: 

 physicochemical properties of cellulose nanofibers; 

 results of IR, Raman, and X-ray characterization. 

2.2. Practical and laboratory classes 

The research results were used in the development and implementation of laboratory works, 

including: 

 preparation and characterization of nanocomposite hydrogels; 

 SEM analysis of hybrid gel morphology; 

 evaluation of sorption properties of materials. 

2.3. Student research activities 

The project results were implemented in: 

 bachelor’s thesis topics; 

 master’s and doctoral dissertations. 

2.4. Development of teaching and methodological materials 

Based on the project results, the following were prepared: 



 presentations for lectures and practical classes; 

 assignments for students’ independent work. 

 

3. Achieved implementation results 

The implementation of the research results made it possible to: 

 update the content of academic disciplines with modern advances in hybrid 

nanocomposites; 

 improve students’ research competencies; 

 develop skills in working with modern analytical methods; 

 strengthen the interdisciplinary nature of the educational process. 

 

4. Conclusion 

The results of the scientific project IRN AP19679937 are fully implemented in the educational 

process and are used in academic courses, laboratory classes, and students’ research activities. 

 

Director of the Mining and Metallurgical Institute — K.B. Rysbekov 

Head of the Department 

“Materials Science, Nanotechnology and Engineering Physics” — U.K. Kakimov 

Scientific Supervisor of the Project — K.K. Kudaibergenov 

 



 



 

 


	ACT
	1. Purpose of implementation
	2. Forms of use of research results
	2.1. Lectures
	2.2. Practical and laboratory classes
	2.3. Student research activities
	2.4. Development of teaching and methodological materials

	3. Achieved implementation results
	4. Conclusion


