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AHHOTAIIUA

B pabore npesicTaBiieH CHCTEMHBIIN aHaAH3 3JIEKTPOHHON (heHOMeHooruueckoi crekrpockoruu (OMDC) Ha mpumepe
WICCIICNOBAHMS TIOJMITUKIINICCKUX apoMaTtudeckux yriaeBomopoioB ([TAY). Ilokazano, uto DPC, B oTimUme OT
KJIACCUYECKON ONTUYECKON CIIEKTPOCKOIIUH, OIIEPUPYET LIMPOKOIIOJIOCHBIMUA UHTETPAJIBHBIMU CIIEKTPaIbHBIMU
XapaKTECPUCTUKaMHM CJIOKHBIX CHUCTEM U MOJICKYJ KaK HEJIOCTHBIX O0OBLEKTOB U paccMaTpuBac€T CIICKTP Kak
KBaHTOBBII KOHTHHYYM, YTO TIO3BOJIFJIO YCTAHOBUTH A(P(EKTHI THITA «CIIEKTP — CBOMCTBO» U IIBET — CBOMCTBOY 0e3
JIETATEHOTO MOJICITUPOBAHUS SIIEKTPOHHON ¥ MOJISKYISIpHOHM CTpyKTYphl. CHOopMyITHpOBaHbl 1 00OCHOBAHBI TPH
KiroueBbIX mpuHImna IPC: nHTerpanbHOCTH (MCTIONB30BaHHE 0000IIIEHHBIX ITMPOKOMOIOCHBIX CUTHATBHBIX MTapa-
METPOB — HHTETPAIBHBIX CHJI OCLMIDIATOPA, ABTOKOPPESIMOHHBIX (YHKIWMH, I[BETOBBIX XapaKTEPHUCTHK);
(heHOMEHOIOTHIHOCTE (YCTaHOBJICHUE Y(PGHEKTOB MEXKITy CIIEKTPATGHBIMA B (PHU3UKO-XUMUICCKIMH TTapaMeTpaMiu
0e3 IEeTATHbHOTO OIMMCAHUS CTPYKTYpPHI H COCTaBa KOMIIOHEHTOB CHCTEMBI); MacCIITaOUPyeMOCTh (MPUMEHUMOCTh
METOJIOB K OOBEKTaM Pa3IMIHON CII0KHOCTH — OT aTOMOB M MOJIEKYJI IO MHOTOKOMITOHEHTHBIX CMECeil ¢ XaocoM
XUMHIIecKoro coctaBa). Ha mpumepe [TAY npoaeMoHCTprpoBaHa MOATAITHAS CXeMa aHaIHM3a. JKCIIEPUMEHTAIBHO
obocHoBaHa 3 PEKTUBHOCTD pAfa MHTET PATFHBIX TAPaMETPOB: UHTETPAITGHOMN CHITBI OCHMIIIATOPOB — /TSI OLIEHKH
KBaHTOBOTO KOHTHHYYMa pacripe/esieHns CIIEKTPATbHOM IIOTHOCTH; JIOTapU(PMIYECKOTO MOJISIPHOTO HHTET PATEHOTO
MOKa3aTeNs TOTJIOMIEHUST — ISl OKCIPecc-pacuéTa IMOTEHIMAJIOB HOHW3AMUM W CPOJCTBA K JJIEKTPOHY;
WHTETPATGHOTO TapaMeTpa aBTOKOPPEISIIMOHHONM (GYHKIMH — JUIT  XapaKTEPUCTUKH  KOPPEJSIMOHHOTO
B3aUMOJICHCTBUS JIEKTPOHHBIX COCTOSTHIH; IBeTOBBIX KoopauHat (RGB, XYZ) — kak 1eCKpUITOPOB AIIEKTPOHHBIX
cBoiicTB. [IprBeneHbI COOTBETCTBYIOIME 3aBUCHMOCTH ISl pacdéra SHEPreTHUECKUX XapaKTePUCTHUK MOIJIEKYI
Yepe3 creKkTpockonndeckre mapameTpsl. [lokazano, uto DDC a3 PeKkTHBHO BBIBISET CTPYKTYPHBIE OCOOSHHOCTH
[TAY, xoppemupyrome ¢ KaHIEpOTeHHOH aKTHBHOCTBIO. Pe3ymnbrarel moarBepikaaroT, uto DDC smrsercs
3¢ PEeKTUBHBIM WHCTPYMEHTOM IS BBISIBIICHUS CKPBITBIX 3aKOHOMEPHOCTEH B CIIOKHBIX OPTaHUIECKHUX CHCTEMAX;
MIPOTHO3UPOBaHMS (I3UKO-XUMUYECKUX CBOUCTB IIAY; pa3paboTkn METOMOB IKCIpecc-aHall3a B OPraHUIECKO
AIIEKTPOHHKE, MATEPUATIOBEICHIH 1 HEPTEXUMHHU.
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Abstract

The paper presents a systematic analysis of electronic phenomenological spectroscopy (EFS) using polycyclic
aromatic hydrocarbons (PAHSs) as a research subject. It is demonstrated that, unlike classical optical spectroscopy,
EFS operates with broadband integral spectral characteristics of multicomponent systems and treats molecules as
integral objects, considering the spectrum as a quantum continuum. This approach has enabled the identification of
«spectrum—property» and «colour—property» correlations without detailed modelling of electronic and molecular
structures. Three key principles of EFS have been formulated and justified: integrality — the use of generalized
descriptors, including the area under the absorption curve, autocorrelation functions, and colour coordinates;
phenomenological nature — establishing correlations between spectral and physicochemical parameters without
detailed description of the structure and composition of system components; scalability — applicability of methods to
objects of varying complexity, ranging from individual atoms and molecules to multicomponent mixtures with
heterogeneous chemical composition. Using PAHs as an example, the paper demonstrates a step-by-step analysis
procedure. The experimental validation confirms the effectiveness of several integral parameters: the integral
oscillator strength — for evaluating the quantum continuum of spectral density distribution; the logarithmic molar
integral absorption coefficient — for rapid calculation of ionization potentials and electron affinities; the integral
parameter of the autocorrelation function — for characterizing the correlation interactions between electronic states;
colour coordinates (RGB, XYZ) — as descriptors of electronic properties. The study provides corresponding
dependencies for calculating molecular energy characteristics based on spectroscopic parameters. It is shown that
electronic phenomenological spectroscopy (EFS) effectively reveals structural features of PAHs that correlate with
carcinogenic activity. The findings confirm that EFS serves as an efficient tool for identifying hidden patterns in
complex organic systems, predicting physicochemical properties of PAHs, and developing rapid analytical methods
in organic electronics, materials science, and petrochemistry.
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