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BCTYII

1. MeTta aucuuniainu — popMyBaHHS y acripaHTa CHCTEMH 3HaHb Ta BMiHb III0JI0 CYYaCHUX
TEOPETUYHHX 3acajl, 3aKOHOMIPHOCTEH Ta MPAaKTUYHUMH ACIEKTAaMH CTBOPEHHS Ta BHUKOPHUCTAHHS
HaHOMAaTEepialiB y PI3HUX Taly3sAX HAYKH Ta XIMIYHUX TEXHOJIOTIAX; 3a0C€3MEUYNTH 3HAHHS OCHOB Ta
3aKOHIB HAHOXIMIii, Cy4acHOi TepMiHOJIOTIi y Iiii Tamy3i, METOAIB CHHTE3Y HAHOCTPYKTYPOBaHHX
MaTepiajiB, 0COOIMBOCTAMH iX JOCIHPKEHHS, BUPOOHHIITBA Ta BAKOPUCTAHHS, TIOKA3aTH POJIb Ta MiClIe
HaHOMaTepialliB Ta HAHOTEXHOJIOT1H y CydacHiil cucTeMi XiMIYHUX 3HaHb Ta IHIIMX IPUPOJHUYUX HAYK,
30KpeMa B 00JIacTI HAHOCJCKTPOHIKM, HAHOIHXEHepil, (YHKIIOHATBPHUX 1 KOHCTPYKIIHHHUX
HaHOMaTepialiB, HaHOKaTali3y, HAHOTEXHOJOTIH /A EHEpreTWKH, OTPUMATH HOBI 3HAHHS IIOJA0
0co0IMBOCTEH (HI3UYHUX, XIMIYHHMX, O10JOTTYHUX 1 OUTBII CKJIQJHUX MPOIECIB CHHTE3y HAHOCHUCTEM,
($i13UKO-XIMIYHUX TPUHLIMIIB 10 BCTAHOBJICHHIO B3a€MO3B’SI3KIB MIDK CKJIagoM, OYIOBOIO Ta
BJIACTUBOCTSIM HAHOMATEPiaJIiB Ta KOMIIO3UTIB Ta iX OCHOBI.

2. [onepenHi BUMOTH 10 ONAHYBAHHS HABYAJIbHOI AUCHMILTIHM:
3namu: HeopraHiuyHy Xximito, OGI3WYHY XIMIlO, OpraHiyHy XiMil0, AaHAJIITHUYHY XIMiIO, OHOBH
MaTepialo3HaBCTBA Ha PiBHI BUITYCKHUKA MATriCTPaTypH 3a CHENiaJbHICTIO «XiMis».
- 3HaTH iHO3eMHY MOBY Ha piBHI B2 3aralbHOEBpONICHCHKUX PEKOMEH 1ALl 3 MOBHOI OCBITH.

- - Bwmitu ananizyBatu HayKoBY JiTepaTypy i iHdopMariro 3 XiMii Ta CyMDKHHX raily3eil 3HaHb,
110 HAJAIOThCS HOPMAaTUBHIUMH KypCaMH JJIS IMiAroTOBKH (axiBiiB 3i cnenianbHOCTi E3 Ximis™.
- Bononitn nasuukamu momyky indopmanii, i KpuTHuHOi OOpPOOKM Ta NpEACTaBICHHS,
3aCTOCOBYBATH OTPUMaHi 3HAHHS JUIs BUPILICHHS MPHUKIAIHUX Ta TEOPETHYHHX 33/1a4 Y Tary3i
Ximii.

Bmimu: BUKOPHUCTOBYBaTH Ha NPAKTUI METOAM HEOPraHIYHOTO Ta OPraHIYHOIO CHUHTE3Y, 3arajibHi
TEOPETUYHI TOJOKEHHS (PI3MYHUX METOAIB JOCHIPKeHb XIMIYHHUX CIHOJYK Ha pIBHI Marictpa 3a
CHEUIaTIbHICTIO «XIMisD».

Bonooimu nasuukamu momyky iHpopMmallii B HAYKOMETPUYHUX Ta TMAaTEHTHUX Oazax, 11 KPUTHIHOL
00poOKM Ta NpEeICTaBIECHHS, 3aCTOCOBYBAaTH OTpUMAaHl 3HAHHA I BUPILICHHS MPUKIAAHUX Ta
TEOPETUYHHUX 3ajjay y rajysi Ximii.

3. AHoTanisgs HaBYaJbHOI AucHMIUIiHM. [lucummiuiHa «@PyHKIIOHATBHI HaHOMaTepialn»
HAJIKUTh 10 HepeniKy AMCUUIUIIH BiIbHOTO BHOOpY acmipaHTa. Bona 3a0e3nedye ocoOHCTiCHUI i
npodeciiHUil PO3BUTOK acmipaHTa Ta cHpsiMOBaHa Ha (OPMyBaHHS €(PEKTUBHOIO JOCHIJHUKA 1
BUKJIa/la4ya BUILOI IIKOJH, 3JaTHOTO J0 aHali3y Ta BUPIIIEHHS KOMIUIEKCHUX 3aBJlaHb LI0JI0 CUHTE3Y,
aHali3y Ta 3acTOCyBaHHIO (yHKIIOHaNbHMX MatepianiB. Kypc 3ocepemxyeTbcss Ha  Ximii
GyHKI[IOHATPHUX HAaHOMAaTepialiB, Ja€ IIMPOKE PO3YMIHHS MIAXOAIB MO0 OJEpXKaHHS Ta
dbyHKIIOHATI3aMil BIJOMHX HAHOCHCTEM, MOAUQIKaIii iX IMMOBEpXHi, OCOOJUBOCTSAM CaMO30ipKH,
00poOKH Ta iHTerpaii y GyHKIIOHAIbHI IPUCTPOI.

4. 3apnanHs: € (opMyBaHHS LUTICHOI CUCTEMH 3HAaHb CTOCOBHO PO3POOKM Ta 3aCTOCYBaHHS
HaHOMaTepialliB Ta HAHOKOMITO3HTIB; PO3LUIMPEHHS TPAAULIIHHUX YSIBJIEHB PO (Pi3UKO-XIMIUHY KapTUHY
CBITY Ha NMPUKJIAAl HAHOOO €KTIB; 03HAWOMIIEHHS 3 OCHOBHUMH 3aKOHOMIPHOCTSMH Ta MPaKTUYHUMU
acleKTaMu CHHTEe3Y, JOCHIPKEHHs Ta BHUKOPHCTaHHS HaHOMAaTepialiB y XIMIYHUX TEXHOJIOTIfIX;
PO3KPUTH OCHOBHI AacCleKTH 3acTOCYBaHHS HAHOCHUCTEM B HOBITHIM TEXHOJOTIYHHX pO3poOKax
¢dyHKIIaHAII30BaHUX MaTepiaiB.



5. Pe3yabTaTi HaBYaHHS 32 JMCHMILIIHOIO:

IHTepIpPETyBaHHS PE3yNbTaTiB €KCIIEPUMEHTY

poboma

Biocomox
Pesynomam naguanus Dopmu L :
i e . . Memoou NIOCYMKOGI
Koo | (1.3uamu; 2. emimu; 3. komynikayis,; 4. asmonomuicme ma | BUKIAOAHHA 1 . LT
. . ; OYIHIOBAHHA | U OYIHYI 3
8i0N0BIdaNbLHICD) HABYAHHA .
OuCyuniin
u
1. 3nanmus
3HaHHSA OCHOBHUX TEPMIHIB, IPEIMETY Ta Aexyl,
1.1 X TP » 1P Y anamimu4Ha 20
3aBJIaHHS HAaHOXIMIi Ta HAHOTEXHOJIOTI,
poboma
nexyil,
.. . . nabopamop
19 3HaHHS HOBITHIX KOHIICTIIIH Ta MPUHITUIIIB i 10
' IU3aiiHy HeOpraHIYHUX HAaHOMAaTepiasiB "o
aHanimu4Ha
poboma
NeKyii,
. . ) . nabopamop
13 3HaHHSA XIMIYHUX, PI3UYHUX Ta PI3UKO-XIMIYHUX i npesenmayii, | o0
' METO/IIB JOCTIPKEHHST HaHOMAaTepialliB T IIcK
aHanimu4Ha
poboma
2. Bwminas
BMiHHS 1aHyBaTH CUHTE3 HYJIb-, OIHO-/IBO Ta NeKyii,
2.1 | TpUMipHUX HaHOMATEpPiaiB KOMIIO3UTHHX nabopamop )
HAHOCHUCTEM Hi
. . " neKyii
BwminHS mpoBOIMTH BiAOIp Ta TU3aMH CIOYK, IO )
2.2 . : . ananimu4Ha 5
MOJKYTh MPOSIBIISITA B1JIOM1 pO3MipHi €PeKTH
poboma
HalyrTs yHiBepcaibHUX HAaBUYOK YCHOI 1 nabopamop
MUCHMOBOI MPE3eHTAIlil pe3yIbTaTiB BIACHOTO HI,
2.3 | HAYKOBOTO JOCIIDKEHHS; 30ip 1 KpUTHIHHIMA 00nosiow, 20
aHaJIi3 HayKOBOI JIiTepaTypu, y TOMY YHCIi auanmuyHa
1HO3EMHO1, 32 3aJ]aHOI0 TEMOIO poboma
3. Komynixkaris
3acTOCyBaHHSI Cy4aCHUX 1HPOpMAILiTHO-KOMY- nexuil
HiKalifHUX TEXHOJIOT1H As 300Dy, aHai3y, npatlin’auqu
3.1 | oOpoOkHM Ta iHTEpIpEeTalii iHhopMaIlii y ramysi . ’
P . piiperaril (i) pMatl y raity aHanimu4Ha
HOBITHHOI HEOPTaHIYHOT XiMii Ta
. poboma
MaTepiao3HaBCTBA
3.2 BinbHe BONIOAIHHS HAYKOBOIO TEPMIHOJIOTIEIO 3 NpaKmuuHi, 5
METOIO BUIBHOTO MPOGECIHHOTO CIUIKYBAHHS 3 aHanimu4Ha
KOJIeTaMU 100 MTUTaHb y Tainy3i iHHOBallil B poboma
HEOpPraHiuHINA X1Mii, a8 TAKOXK THX, IO CTOCYIOTHCS
chepr HayKOBUX Ta €KCMIEPTHUX 3HAHBb
4. ABTOHOMHICTb
. .y NpaKmuyni,
AHani3 npo6sieMu, caMOCTIHE MJIaHyBaHHS Ta .
4.1 aHanimu4Ha 5




JloTpuMaHHS MpaBUJI HAYKOBOT €THKH Ta .
IOOPOYECHOCTI B IPOLEC] KPUTHYHOT 0O0POOKH MPAKIMUIRL,
4.2 P . P . p ) p . | anamimuuna 5
HAsBHOI Ta CTBOPEHHI HOBOI iH(opMalIii y ramysi oboma
AHAIITUYHOI Ta MEIUYHOI XIMil P

* miacymkoBuit KOHTpoJb [IcK

6. B pe3yabTaTri BHBYEHHSI JAUCHHUILUIIHM acHipaHT OTPHMAaE HOBI Cy4YacHI TEpeIoBi
KOHIIETITyalbHI Ta METOJOJIOTiIUHI 3HAaHHS B Taldy3l CTBOpEHHS Ta MoAudikamii (yHKIIOHATIBHUX
MarepiaiiB, 3aCTOCOBYBaTH METOJM HAHOXIMIi Ta HAHOTEXHOJIOTIH TPH BHKOHAHHI HAYKOBUX
JOCIIJIKEeHb, pO3pO0IATH (Hi3UKO-XIMIYHI MIAXOIU 10 CHHTE3Y BIIOMHX OJHO-, IBO- Ta TPUBUMIPHUX
HAHOCHCTEM, aHaJlI3yBaTH Pe3yJabTaTH JOCIHIKEHHS] CTPYKTYPOBAHUX HAHOCHUCTEM; TIOPIBHIOBATH JIaH1
(i13UKO-XIMIYHHUX METO/IIB IOCIIPKEHHSI MOBEPXHI HAHOCTPYKTYp Ta HAHOMATEPiaiB.

Bce e momomorke 1WOMy HAaBUMTHCH 1HINIFOBATH, OPTaHI30BYBaTH Ta MPOBOIAUTH KOMILUICKCHI
TOCTIPKeHHST B Tally3l HAyKOBO-JOCTIIHUIIBKOI Ta 1HHOBAIIMHOI MiSUIBHOCTI, SIKI TPUBOISATH [0
OTpUMAaHHS HOBUX 3HaHb Ta BiAULTIQYBaTH BMIHHA KBaJli(hiKOBAaHO BiMOOpaXKaTH pe3ybTaTh HAyKOBHX
JOCTIPKeHb y HAyKOBHX CTAaTTSX B (PaXOBHX BHJIAHHSAX, BHKOPHUCTOBYIOUM TPU I[HOMY CYYacHi
IHHOBAI[iIiHI TEXHOJOril MpH IJIaHYBaHHI EKCIEPHUMEHTY, a TakKoxk 300pi, aHami3i, 00poOui Ta
iHTepIpeTalii eKCIepUMEHTATbHIX NaHUX CKJIAIHHUX OCTI/DKEHb B Taly3l HEOpraHi4HOl Ximii Ta
MaTepiaJo3HaBCTBA.

Cxema popMmyBaHHS OLIHKH

7.1. Pe3ynpTaTl HABYAJIBHOI AiSUTBHOCTI aclipaHTIB OLIHIOITHCS 32 100-0aIbHOIO MIKAOKO.
MoynpHH KOHTPOJIh BKJIIOYAE 1 3MICTOBHUI MOTYJTh 1 KOMIUIEKCHUH MiICYMKOBUI MOIYIIb (iCTIHT).
BripoioB:x HaBuaHHS niepefi0ayaeTbcsi BAKOHAHHSA J1a00paTOpHUX POOIT.

- ceMeCcTpOBe OI[iHIOBAHHS

npe3eHTarlis pedepeHcy OcTaHHIX TOCIIKEeHb 13 CHHTE3Y Ta JOCTiKeHHs HaHOMAaTepialiB
0c00JIMBOTO MPU3HAYEHHS, BUKOHAHHS Ta 0(OPMIICHHS 3BIiTY 10 1a00paTOPHOI pOOOTH.
[IpesenTarris keic - 3aBAaHHA,
- MiJICyMKOBe OLiHIOBAHHS — ICTIHT.
MaxkcuManbHa oIiHKa 3a cemecTp: 60 daJiB.
MakcumanbHa oiriHka Ha icriuti: 40 6aJiB.
MaxkcuManbHa 3arajibHa orinka 3a kypc: 100 6aJis.

7.2. Opranizauisi OWiHIOBaAHHS (3a (hopMamu KOHMPOTIO 32I0HO 3 ZPAPIKOM HAGUATLHOSO NPOYeECY):

3micToBuii Moaynbl (3M1)

Buou pobim Min. — 36 6azie | Max. — 60 Gauie
[Ipesenrairist pedepeHcy ocTaHHIX
,Z[OCJ'IiI[)KeHI? i3. CHHTE3Y Ta JIOCI1IPKEHHS 12 20
HaHOMaTepiaiiB 0COOIMBOTO MPU3HAYCHHS
IIpe3enTaris keic - 3aBaHHs 12 20
[Tporoxon nabopaTopHUX poOIT 12 20
3araibHa cyma 36 60

Ouyinka 3a npesenmauito pepepency ma Keic-3a60anHs (3a pezyibmamamu HOUWLYKy) 6KIHOUAC 6
cefe: TeOpeTHMYHE HANOBHEHHS Matepiany — maxkcumym 20 06amiB / minimym 12 0Gani, 3axucm
nPoBOOUMbCA HA OCMAHHLOMY MUICHI 3AHAMDb.

Ha mnepenoctaHHbOMY THIKHI 3aHATH TNPOBOAMUTHCS TEMAaTHYHA KOHCYNbTAIlis, Ha AKiH
OTOBOPIOIOTHCS MPOOJIEMHI MOMEHTH, 1110 MOKYTh BUHUKHYTH y aclipaHTa Mpu MiAroToBll pedepaHcy
Ta KEHC - 3aBAAHHS.



Temu A1 caMOCTIHHOTO ONPALIOBAHHS TAK0K BUHOCSTHCS HA iCIINT.

Jnis1 3100yBauiB, siki HAOpaM CyMapHO MEHITTY KUTbKICTB OalliB HIK KPUMUUHO-PO3PAXYHKOBUU MIHIMYM
— 36 banie 11 OJIEpIKAHHS JOITYCKY JI0 ICIIUTY 000B’SI3KOBO CJTiT BIIPAIFOBATH BCi 3a00prOBaHOCTI.

VY Bumaaky BIJCYTHOCTI 3700yBaya 3 TOBRXKHUX NPUYMH BUINpaIoBaHHsS Ta mepesgadi MKP
3MHACHIOIOTECS Yy BigmoBigHocTi a0 [loNokeHHS TMpO  OpraHizamilf0c  HAaBYATBHOIO  MPOIIECY
http://nmc.univ.kiev.ua/docs/Polozhennia-pro-organizatsiyu-osvitniogo-procesu-11_04 2022.pdf
IIkana BiAMOBIAHOCTI OLIHOK

Orinka (3a HaioHaIBHOO IKano) / National grade PiBens nocsaruens, % / Marks, %
Bigminno / Excellent 90-100%
Hoope / Good 75-89%
3anoBianHo / Satisfactory 60-74%
He3agosinbno / Fail 0-59%




8. CTPYKTYPA HABYAJILHOI JUCIHUTIJITHA
HABYAJIbHO-TEMATUYHHUN TIJIAH JIEKIIN TA JABOPATOPHUX 3AHSTH

Ne
Temu

HaszBa Temnu

Kinekicts roguna

Jlexuit

JIabop.
3HATTA
+KOHC.

Camocr.
pobora

Topic 1. Nanoscience and Functional Nanomaterials

Lecture 1. Introduction to Nanoscience and Functional
Nanomaterials.

Overview of nanoscience and nanotechnology. Size-dependent
properties of matter at the nanoscale. Classification of
nanomaterials and their functional applications in catalysis,
energy, optics, and biomedicine.

Lecture 2. Classification and Structural Types of
Nanomaterials

Zero-, one-, two-, and three-dimensional nanostructures.
Organic, inorganic, and hybrid nanomaterials. Core—shell and
composite nanostructures. Relationship between composition,
morphology, and functionality.

Lecture 3. Top-down and Bottom-up Methods of
Nanomaterial Synthesis

Fundamental approaches to the preparation of nanomaterials.
Mechanical milling, lithography, and sputtering (top-down).
Chemical vapor deposition, sol-gel, hydrothermal and colloidal
synthesis (bottom-up). Control of particle size, shape, and
surface properties

Lecture 4. Characterization Techniques for Functional
Nanomaterials

Overview of microscopic (SEM, TEM, AFM), structural (XRD,
BET), and spectroscopic (UV-Vis, Raman, FTIR, XPS)
methods. Determination of particle size, morphology, surface
area, and chemical composition. Correlation between
nanostructure and properties.

Lecture 5. Plasmonic Nanoparticles: Fundamentals and
Applications

Origin of localized surface plasmon resonance (LSPR).
Optical properties of metal nanoparticles (Au, Ag, Cu).
Influence of particle size and environment on plasmonic
response. Applications in sensing, photothermal therapy, and
photocatalysis

12

Topic 2. Characterization of nanomaterials using modern analytical

techniques

Lecture 6. Excitonic Nanomaterials and Quantum Dots

Quantum confinement effects and energy-level structure of
semiconductor nanocrystals. Optical and electronic
properties of quantum dots and perovskite nanostructures.
Applications in light-emitting devices, solar cells, and
bioimaging.

Lecture 7. Nanocatalysis and Functional Nanomaterials for
Catalytic Applications




Principles of heterogeneous nanocatalysis. Active sites, size and
support effects, and reaction mechanisms at the nanoscale.
Metal, metal oxide, and bimetallic nanocatalysts. Photocatalysis
and electrocatalysis.

Lecture 8. Hybrid and Multifunctional Nanomaterials
Design and synthesis of hybrid systems combining plasmonic,
excitonic, and catalytic  functionalities. = Core—shell,
heterostructured, and composite nanomaterials. Synergistic
effects and performance enhancement.

Lecture 9. Emerging Trends and Applications of Functional
Nanomaterials

Advanced applications in energy storage and conversion,
environmental remediation, and nanomedicine. Challenges of
large-scale synthesis, stability, and sustainability. Perspectives
of green and data-driven nanomaterial design.

Historical milestones in the development of nanoscience and
nanotechnology.

Analysis of key discoveries that shaped the modern
understanding of nanoscale materials and phenomena.

Classification of nanomaterials according to dimensionality
and composition

Comparative review of 0D, 1D, 2D, and 3D nanostructures and
their specific properties.

Surface  modification  and  functionalization  of
nanomaterials.

Techniques for controlling surface chemistry to tailor reactivity,
stability, and biocompatibility

Characterization of nanomaterials using modern analytical
techniques.

Comparative study of electron microscopy, XRD, and
spectroscopic methods in nanoscale analysis

Nanocatalysis  mechanisms and  structure-activity
relationships.

Case studies of catalytic reactions involving metallic or metal
oxide nanoparticles

Environmental and health aspects of nanomaterials.
Assessment of risks, toxicity, and strategies for safe design and
sustainable application.

Applications of functional nanomaterials in renewable
energy technologies.

Review of nanomaterials used in photocatalytic water splitting,
fuel cells, and batteries

BCbHOI'O

Zaranpauit 06csr 120 200., B TOMyY 9HCIIi:
Jlekwii — 24 200.

JlaboparopHi 3aHITTSI — 8 200.
Koncynpramii — 2 200.

CamocriitHa po6oTa — 86 200.



9. PexomenoBaHa JiTeparypa:

OcHoBHA

1.

Darwish, M. A., Abd-Elaziem, W., Elsheikh, A., & Zayed, A. A. (2024). Advancements in
nanomaterials for nanosensors: a comprehensive review. Nanoscale Advances, 6(16), 4015-
4046.

Boyko, V., Chornii, V., Nedilko, S., & Terebilenko, K. (2023). Luminescent converters
based on nanocellulose + K3Th(POa4)2:Eu composite films. Machinery & Energetics,
14(2), 80-89. https://doi.org/10.31548/machinery/2.2023.80

Hizhnyi, Y., Borysiuk, V., Chornii, V., Suchocki, A., Terebilenko, K., Zhydachevskyy,
Y., & Nedilko, S. (2025). Luminescent P205-M003-Bi203-K20 Glasses and Glass-
Ceramics on Their Basis: Insights from Experimental and Computational
Studies. Journal of Composites Science, 9(3), 113.

. Vaidyanathan, A., Mondal, B., Rout, C. S., & Chakraborty, B. (2024). Plasmonic gas

sensors based on nanomaterials: mechanisms and recent developments. Journal of
Physics D: Applied Physics, 57(26), 263002.

Michatowska, A., & Kudelski, A. (2024). Plasmonic substrates for biochemical
applications of surface-enhanced Raman spectroscopy. Spectrochimica Acta Part A:
Molecular and Biomolecular Spectroscopy, 308, 123786.

Poonia, K., Nguyen, T. T. H., Singh, P., Ahamad, T., Thakur, S., Nguyen, V. H., ... &
Raizada, P. (2024). Ni-based plasmonic photocatalysts for solar to energy conversion:
a review. Molecular Catalysis, 561, 114166.

Ahmad, I., Kedhim, M., Jadeja, Y., Sangwan, G., Kashyap, A., Shomurotova, S., ... &
Javahershenas, R. (2025). A comprehensive review on carbonylation reactions:
catalysis by magnetic nanoparticle-supported transition metals. Nanoscale
Advances, 7(11), 3189-3209.

Saini, P., Jampaiah, D., Periasamy, S., Kulkarni, A. P., & Bhargava, S. K. (2025).
Advances in ammonia decomposition catalysis: a comprehensive analysis of
nanoparticle, single-atom, and metal cluster catalysts. Chemical
Communications, 61(33), 6027-6054.

Tang, Y., Hou, M., He, Q., & Luo, G. (2025). Designing Bimetallic Nanoparticle
Catalysts via Tailored Surface Segregation. Nano Letters, 25(6), 2459-2465.

10.OMER, R. A., Sdiq, A., Qader, A. F., Salih, M., Abdulkareem, E., Ismail, H., ... &

Raheja, U. (2025). Organometallic nanoparticles: Catalysts for sustainable chemistry
and advanced nanotechnology. Chemical Review and Letters, 8(3), 612-627.

11.Lee, Bowon, Yunjung Lee, Nohyun Lee, Dokyoon Kim, and Taeghwan Hyeon. "Design

of oxide nanoparticles for biomedical applications.” Nature Reviews Materials 10, no.
4 (2025): 252-267.

JonarkoBa:

1.

Baig N., Kammakakam I., Falath W. Nanomaterials: A review of synthesis methods, properties,
recent progress, and challenges //Materials Advances. — 2021. — T. 2. — Ne. 6. — C. 1821-1871.
Wang X. et al. Inorganic nanomaterials with rapid clearance for biomedical applications
/IChemical Society Reviews. —2021. — T. 50. — Ne. 15. — C. 8669-8742.
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10.

11.

12.

13.

14.

15.

Gang Chen, Yong Wang, Li Huey Tan, J. AM. CHEM. SOC. 2009, 131, 4218-4219

Liu P., Williams J. R., Cha J. J. Topological nanomaterials //Nature Reviews Materials. — 2019.
—T.4.—Ne. 7. — C. 479-496.

Mamidi, N., Delgadillo, R. M., Sustaita, A. O., Lozano, K., & Yallapu, M. M. (2025). Current
nanocomposite advances for biomedical and environmental application diversity. Medicinal Research
Reviews, 45(2), 576-628.

Roy, A., Afshari, R., Jain, S., Zheng, Y., Lin, M. H., Zenkar, S., ... & Annabi, N. (2025). Advances in
conducting nanocomposite hydrogels for wearable biomonitoring. Chemical Society Reviews.

Chen, G., Zhu, H., Liu, G., Liu, G., & Jin, W. (2025). Confinement effects and manipulation strategies of
nanocomposite membranes towards molecular separation. Angewandte Chemie International
Edition, 64(4), e202418649.

Vinodhini, S. P., Xavier, J. R., & Priyadharshini, A. (2025). A review on flame retardant, anticorrosion,
and mechanical properties of multifunctional polymer nanocomposite coatings for industrial
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