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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



06 MCNONB30BAHKMK PE3yNLTATOB Hay4HOro npoekta PhD, accouunpoBanHoro
npodeccopa K. Kynaiibeprenora no MPH AP19679937 «Cunres 1 cBOHCTBa
rubpHa-reneil Ha OCHOBE HAHOBOJIOKOH IIE/LTIONO3b! M AllbIHHATA C
HaHoyacTunamu CuO/TeTpauukiue» B y9eOHOM rpouecce

MBI, HEKENOANHCABIIHECH: JHpeKTOp ["OpHO-METALTYPrHYecKOro HHCTHTYTa
Peicbexos K.b., 3aseayrommit kadeapoit «MarepuanoseieHHe, HAHOTEXHONOTHA H
uHkeHepHas Ouinka» Kakumos Y.K. ¥ HayyHeld pyKOBOAMTENb TNPOEKTa
Kyna#iGeprenos K. K., cocraunm HacTosumii AKT 0 TOM, 4TO pe3y/IbTaThl HAYYHOro
npoexkra accouunposansoro npodeccopa KK. KynaiiGeprenosa no WPH
AP19679937 «Cunres u cBoiicTBa rubpuj-reiieil Ha OCHOBE HAHOBOJIOKOH
LIeJUTIONO3bI ¥ aNbriHaTa ¢ HaHodacTHuaMu CuO/TeTpaunkius» ObUIH BHEAPEHBI H
HCTIONB3YIOTCA B yueGHOM Npoliecce YHHBEPCHTETA NPH NOAroToBKe Hakanaspos,
MarucTpos H 1okTopos dunocopun (PhD) no cnemmansrocTd «Marepranoseenne
¥ TEXHOJIOTHS HOBBIX MaTEPHAJIOBY.

1. Ileaw enedpenus

Hcnons3oBaHie Hay4HBIX Pe3ybTaTOB HANPABIEHO HA NOBLILEHHE KayecTsa
NOATOTOBKK CTYACHTOB, YriyGneHue MX 3HaHWH B 061acTH HaHOMATEPHANIOB,
MOJMMEPHBIX  THApOreiel, HAHOKOMIO3WTOB W  COBPEMEHHBIX  MCTO/IOB
AHATHTHYECKON XapaKTepH3alluH.

2. DopMbL UCNONLIOBAHUR HAYYHBIX PEIYALMAMOS

Marepuansl TpoekTa ObUIM HHTErpHpoBaHBl B y4eOHBIH mpouecc B
cnemytoumx popmax:

2. 1. JTexyuonnwie 3anamus

Hayunsle pesyisTaThl MCIONB30BAHEI NpPH OOHOBJICHHH W PaCIMPEHHH
NEKLHOHHOTO MaTepHaa 1o JHCIHITHHAM!

e « DyHKUHOHANbHBIE TPOONEMbI MATEPHATOBEICHHA»
o « OYHKUHOHAIIBHBIE MAaTEPHAIILL)
o« OHINKO-XHMHYECKHE METO/IBI HCCIIeI0BAHIA MATEPHAIOB)

B nexkuuy BKIIOYEHBI:

e (PUIMKO-XHMHYECKHE CBOHCTBA HAHOBONIOKOH LIEJUTIONIO3BI;
e pesyastatel MK-, PamMaH- H peHTreHOBCKOH XapaKTepH3alHH.

2.2. [Ipakmuveckue u nabopamoprvle 3aHAMuA

Pe3ynbTaThl HCCAENOBAHHA WCMONB30BAHL NMPH PpaspaboTke W NPOBEACHHH
naGopaTopHeix paboTt, BK/OYas:



e TMOTYYEHHE M XapaKTePHCTHKA HAHOKOMIIOIUTHLIX IHApOTeei;
o SEM-anamu3 moponoruy raOpHAHBIX resiei;
e oOleHKa COPOLHOHHBIX CBOHCTB MaTepHaos.
2.3. Hayuno-uccredoeamensckas paboma cmyoeHmos
PesynbTaTh! NPOEKTA BHEIPEHBIL:
e B TeMBI IHIIOMHLIX paboT HakanaBpos;
® B JMCCEpPTAlMH MaruCTPAHTOB M JIOKTOPaHTOB;
2.4. Paspabomxa yueb1o-Memooueckux Mamepuanoe
Ha ocHOBE pe3ynbTaToB NPOEKTa MOATOTORIEHS!:
e Mpe3eHTAUMH JUIS NEKIMH U NPAKTHIECKHX 3aHATHH;
e 3a/aHHA JIA CAMOCTOATENBHOM paGoTsi ctyaeHToB (CPC).
3. Jocmuzrymuie pesyromamuol 6HEOPEHUR
BHeipeHHe Hay9HBIX Pe3yIbTaTOB N03BOJIKIO!
e aKTYaTM3MpOBaTh cojepKaHWe Y4YeOHBIX JMCHMILIHH COBPEMEHHLIMH
JNOCTHXKEHHAMH B 00/1aCTH THOPHAHBIX HAHOKOMIIO3HTOB,
[OBBICHTE YPOBEHb HCCIIE0BATEIBCKHX KOMIETEHIHHA CTYACHTOB;
pa3BUTh HABLIKH PabOThl C COBPEMEHHBIMH AHATHTHYCCKUMH METOJAMH,
YCHIAHTh MEAIHCLMIUTHHAPHBIH XapakTep 00pa3oBaTelIbHOTO Mpouecca.
4. 3akmovenue
Pesynstathl HayuHoro npoexta UPH AP19679937 aBisioTcs MOAHOCTBIO
BHEAPEHHBIMH B 00pajoBaTelbHbIA MpOLECC H HCMOAB3YIOTCA B yyebHBIX
JMCUHITHHAX, 7aGOPATOPHBIX 3AHATHAX H Hay4HO-HCC/IEN0BATENbCKOH pabore
CTY/IEHTOB.

HMupexrop 'MH K.B. PuicGexon

3aseaywmunii kagenpo
«MHuHD » -~ - V.K. KakumoB

Hay4npiii pyKOBOAHTE L NPOEKTA ' K.K. Kyaaiibeprenos
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