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2. Flux-driven phase transformations and nanostructuring in open heterogeneous condensed systems.

Pedepar:

1. Y cyuacHiii Haylli OCOGIMBY yBary IpUAiISIOTh JOCTIIKEHHIO BiIKPUTUX HEOJHOPIZHUX CUCTEM, SIKi 1epebyBaloTh
JaJIeKO BiJl CTaHy TEPMOJMHAMIYHOI piBHOBaru. OJHMM i3 KJII0YOBUX HAIIPSIMIB € BUBUYEHHS KEPOBAHUX II0TOKAMU
(a30BUX NIEPETBOPEHb, 110 BU3HAYal0Th (GOPMYBAHHS CTPYKTYPHU MaTepiaiB Ha MiKpo- Ta HaHOpPiBHAX. Taki
[IPOLLECH BifirpaloTh BaXKJIMBY POJIb Y CTBOPEHHI HOBITHIX MaTepiasiB i3 3aJaHMMU BIACTUBOCTAMHU, 1O MAIOTh
IIMPOKE 3aCTOCYBaHHS B €JIEKTPOHili, MaTepiaso3HaBcTBi Ta 6i0disuiii. OCHOBHOIO METOIO AOCIIIPKEeHb Y Lill ramysi
€ PO3KPUTTS MEXaHi3MiB caMOOpraHisaliii, yTBOpPEHHS IPOCTOPOBO-4YAaCOBUX CTPYKTYP Ta 3aKOHOMipPHOCTEN
(a30BUX NIEPEXOJIiB Y BIiIKPUTUX CACTEMAX. JI71s1 IbOTO BUKOPUCTOBYIOTHCS K (PEHOMEHOJIOTIYHI MiAX0AU, TaK i
aToMiCcTHYHE MOJIe/IOBaHHS, 1110 JO3BOJISIE aHATI3YBATH MPOLIeCH Ha pi3HUX MacmuTabax. Ocob6auBui iHTepec

CTaHOBJISITh NIpoLiecH KpucTaniizauii, nudysii Ta popmyBaHHS HAHOCTPYKTYP. 30KpeMa, BCTAHOBJIEHO, 110 30BHIIIIHI



IIOTOKYU MOXXYTb CYTTEBO BIIJIMBATU Ha KiHETUKY (PAa30BUX M€PETBOPEHDb, CIPUYMHSIOUM YTBOPEHHS HOBUX
MOP(]OJIOTiYHUX CTPYKTYP, TAKUX SIK IOPUCTI HAHOKpUCTaIX abo JlaMeJIsSipHi CUCTeMU. BakyiMBUM pe3yJIbTaTOM €
TaKO>X [IPOrHO3yBaHHS HOBUX MEXaHi3MiB KpUCTasli3allii Ta pOCTy 3€p€H, fKi He MOSICHIOIOTbCS KIACUYHUMU
MogensaMmu. [IpakTruyHe 3Ha4eHHs! TaKUX JOCIIiIPKEHb [10JISITa€ Y MOXJIMBOCTI KEPyBaHHSI CTPYKTYPOIO MaTepiaiB
LIJIIXOM 3MiHM 30BHIIIHIX YMOB, 30KpEMa TEMIIEPATYPU, KOHLIEHTPALIMHUX I'Palli€eHTIB i IIOTOKIB pe4oBUHMU. Lle
BiJIKpMBa€ NEPCIEKTUBY [J151 CTBOPEHHS iHHOBALITHMX TEXHOJIOTIN Y MiKpO€JIEKTPOHIlli, HAHOTEXHOJIOTIIX Ta
BMPOOHULTBI QYHKIiOHANBHUX MaTepiaiiB. OTKe, JOCIIiIPKEHHSI KEPOBAaHUX [TOTOKaMU (a30BUX IIEPETBOPEHD €
BXJIMBUM $IK 3 (PYHIAMEHTAJIBHOI, TaK i 3 IPUKJIALHOI TOUKU 30PY, OCKIJIBKY CIIPUSIE PO3BUTKY CY4aCHOI HayKU Ta

TEeXHOJIOTIH.

2. Modern science pays significant attention to the study of open heterogeneous systems that operate far from
thermodynamic equilibrium. One of the key research directions is the investigation of flux-driven phase
transformations, which determine the formation of material structures at micro- and nanoscale levels. These
processes play a crucial role in the development of advanced materials with tailored properties, widely used in
electronics, materials science, and biophysics. The main objective of research in this field is to uncover the
mechanisms of self-organization, the formation of spatiotemporal structures, and the laws governing phase
transitions in open systems. Both phenomenological approaches and atomistic modeling are applied to analyze
these processes across different scales. Particular attention is given to crystallization, diffusion, and nanostructure
formation. It has been shown that external fluxes significantly influence the kinetics of phase transformations,
leading to the emergence of new morphological structures such as porous nanocrystals and lamellar systems. An
important achievement is the prediction of new mechanisms of crystallization and grain growth that go beyond
classical theories. The practical importance of such studies lies in the ability to control material structures by
adjusting external conditions, including temperature, concentration gradients, and matter fluxes. This opens up
new opportunities for innovative technologies in microelectronics, nanotechnology, and advanced material
production. In conclusion, the study of flux-driven phase transformations is essential both fundamentally and
practically, as it contributes to the advancement of modern science and technology.
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