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CpeaHss ckopocTb pocTa rpnbos Mucor B HopMarbHbIX fTabopaTopHbIX YCIOBUSIX COCTaBnAeT
BenuuuHy V=5 HMm/C. QnekTpomarHutHble BOfHbI OT paspsaa [1] ¢ yaenbHOW MOWHOCTb0 p < 1
MKBT/CM2 He oOKa3blBalOT CyLLeCTBEHHOrO BnusHuMA Ha V. Ecnm p > 1 mkB1/cm2, rpmbkn
OCTaHaBIMBalOT CBOE pasBuUTME — crnopaHrnm y Mucor He nosiBnstoTcs. CpeaHss V pocTkoB ropoxa
— 160 Hwm/c. Mpn obnyyeHnn poctkoB ropoxa ¢ p = 0.1 mBT/cmM2, ckopocTb pocta V = 65 HM/C; a
npu p = 2 MkBT/cM2, ckopocTe pocta V = 120 Hm/C.

MexaHnam yrHeTeHMsi pocTa KIEeTOK CBsi3aH C  OCODEHHOCTAMW  B3aMMOOENCTBMS
3MNEKTPOMArHMTHOTO NOJIA BOJTHbI C MONAPHbLIMK rpynnamMyi 6MoMoneKysn, QUNonsMu Bogbl 1 ApYrMMu
3apsHKEHHBIMM YacTMLamMu B XMBOM kneTke. Cuna, OEenCTBYKOLWAsA Ha 3apsbkeHHble YacTuubl U
OUMONu BeLecTBa, OnpefenseTca B OCHOBHOM 3MEeKTPUYECKUM MOfeM, T.e. BekTopom E
3MNEKTPOMarHUTHOrO Mons BOMHbl. B npouecce BbIHY>XOEHHBIX konebaHui MONApHbIX Tpynn C
yacToTon f, MakpomMoneKynbl NOrMoLWaT SHEPIMIO NagarLwen BonHbl. [oTeHumanbHas sHeprua W
OUNors, NOMELLEHHOrO BO BHELLHEE 3NeKTpuyeckoe nore, pasHa no senvunde W = (p E), roae p —
9M1EKTPUYECKUA MOMEHT Aunonsi, E — HanpsbkeHHOCTb anekTpuyeckoro nonsi. B nepemeHHoMm
9M1EeKTPUYECKOM  MONe  MoTeHuManbHas 3HEepPrus MNepexoguT B KMHETUMYECKYD  SHEepruto
konebaTenbHOro WnM BpawaTenbHOIO ABWKEHUS MOMSPHOM rpynnbl € KO3 ULMEHTOM
npeobpasoBaHus K. lMonHas asHeprusi, nornoweHHass ogHMM AOWUMofieM 3a Bpemsi obnyyeHus,
coctaBnset BenuumHy Wp = K(pE)Tf, roe: T — BpeMsa obny4veHus knetkn. [nss Guomakpomosnekyn
cymMmapHas aHepruss Wp MOXeT AocTuraTb [OCTaTOYHO OGOnbLUMX 3HAYEHWUA MO CPaBHEHMIO,
Hanpumep, C SHEPrUsiMM BOAOPOLHbIX CBS3EN.

B npouecce pocTa KINeTOK CUHTE3UPYIOTCS HOBble BELLECTBA, Hanpumep Takue Kak:
cneunduyeckune benkn, dochonunuabl, onurocaxapa, HyKNneMHOBbIE KUCMNOTbI, MUKOMPOTENHbI U
ap., Heobxogumble Onsi MOCTPOEHMS KINETOK MPOPOCTKOB M MX opraHoB. PasBuTue npopocTkoB
MPOUCXOAWT NUWb NpWU ONTMMAarbHbIX TEMMAepaTypHbIX M CBETOBbIX pexumax. B yacTHocTw,
YCKOpEHMe pasBUTUSI Ha HaHodacTuuax yrnepoda [2] cBsi3aHO C BblAENEHMEM CUMbHEMLINX
okucnuTenen — OH* pagukanoB npu pacnage Morekyrn BoAbl Ha MOBEPXHOCTM HaHOKMacTepoB
yrnepoga.

BHellHNe 3HepreTnyeckne BO3OEWCTBUS, KOTOpble co3paloT Haubonee GnaronpusiTHble
YCrNoBWSA ANsi pocTa KIEeTOK, NexaTt B O4eHb Y3KOM AuanasoHe 3HaydeHuin. CBs3aHo 3To € TeEM, YTO
CMHTE3 COEeAMHEHWUI AN MOCTPOEHMSI HOBbLIX KMETOK MPOMCXOAMT Ha (OOHE SHEepreTU4eckmx
TepMOopyKTyaumin, KOTopble SIBMAIOTCA CreAcTBMEM XaOTUYHOCTU TEMSIOBOro ABWXEHMS YacTuu. B
MOMEHT  (pNYKTYaLUMOHHbIX 3HEPreTMYECKUX BCMIIECKOB aTOMbl MPUOOPETAOT  KUHETUYECKYHO
SHEepruto, KoTopasi HaMHoro Gonblue, YeM CpedHsis TensioBasi SHePrus ABMXKeHUst Yactul [3]. 3T1o
NPenAaTCTBYeT COEAMHEHMIO 4YacTUL W CUHTe3y HOBbIx BellecTB. O[HOBPEMEHHO 3SHEeprus
pagMoBOSIH MOXET CNOCOBCTBOBAaTL paspyLLUEHNIO criabblx MEXMONEKYNAPHbIX cBA3eln BaH — aep —
Baanbca, Hanpumep Takux Kak: MOMsipHble, BOAOPOAHLIE, OPWUEHTALMOHHbIE U Ap. OTK
MEXMONEKYNAPHbIE B3aUMOAEWCTBUS  CTAOMNU3MPYIOT KOHOPMALMOHHYIO CTPYKTYpy 6enkoB
KNeTKM,  cOo3[atoT  HaAMOMEKynsipHble  KNeTouHble  arperaumu.  Buabl  onTuManbHbIX
MPOCTPAHCTBEHHLIX CTPYKTYP OMOMakpOMOMeEKyr, M3 KOTOPbIX COCTOSIT KOMMOHEHTbI U OpraHbl
KrneTkn, obecrneudnBaloT ee Xu3HegesaTenbHocTb. Ha ¢hoHe TennoBoW sHepruv pagvioBOSHbI
€034aloT OOMNOSHUTENbHbIE SHEPrETUYECKME BO3MYLLEHUSI B pacTyLUel KreTke u B cpeae, BHOCAT
Ae3opraHn3aunio B OYHKLMKN KNETOYHBLIX CTPYKTYP M B KOHEYHOM UTOre TOPMO3SIT POCT U pasBUTUE
KINeToK.

PagnoBonHbl 0T GapbepHOro paspsiga XOpoLo NPOHMKAT B Guonornyeckme o6bekTbl U TeNo
yenoBeka. JAddeKTUBHOCTL paboTbl  TakMX rasopaspsigHbiX  YCTPOWCTB — onpedensieTcs
n3nyyatenbHbIMU XapakTepucTUkamy Mnasmbl paspsiga M MOLLHOCTBIO Hakayku paspsigHOro
npomexyTtka [1]. CnekTp usnyyYeHuii paspsiaa YyBCTBUTENEH K COCTaBy rasa — paspsii B TshKenbiX
raszax Ar, Kr, Xe — gaet aHepreTu4eckuin cnekrtp B 6oriee KOpOTKOBOMTHOBOM 06actu U3nyyeHus.
Mpnbopbl Ha X OCHOBE HANAYT LUMPOKOE MPUMEHEHNE B MeaMLIMHE, B YaCTHOCTU Afsi TOPMOXKEHUS
WU OCT@HOBKM pasBUTUSA HOBbIX OMyXOnewn, pasnuyHbiX ¢(opM HOBOOOpasoBaHUW, ApYyrvx
naTonoruii B TKaHSIX Unu opraHax.
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The average growth rate of Mucor fungi under normal laboratory conditions amounts tovV=5
nm/s. Electromagnetic waves from the dlscharge[ I with the specific power p <1 mkw/cm? have no
significant effect on V. If p> 1 mkW/cm?, the fungi stop their development and Mucor spores do not
appear. Average V of pea sprouts is 160 nm/s. The |rrad|at|on of pea sprouts with p = 0.1 mW/cm?,
the growth rate V = 65 nm /s; and when p = 2 mkW/cm?, the growth rate of V = 120 nm /s.

The mechanism of inhibition of cell growth is assomated with the peculiarities of the interaction
between electromagnetic wave field and the polar groups of biomolecules, the dipoles of water and
other charged patrticles in living cells. The acting force on charged particles and substance dipoles
is determined mainly by the electric field, i.e. vector E of the electromagnetic wave field. In the
process of forced vibrations of polar groups with a frequency f, the macromolecules absorb the
energy of the incident wave. Potential energy W of the dipole in an external electric field has a
magnitude of W = (p E), where p - is electric dipole moment, and E - is electric field. In an
alternating electric field, potential energy is converted into kinetic energy of the vibrational or
rotational motion of polar groups with a conversion factor K. The total energy absorbed by a dipole
at the time of exposure amounts to Wp = K(pE)Tf,

where: T - is irradiation time cells. For biomacromolecules, the total energy Wp can reach
sufficiently high levels when compared to, for example, energies of hydrogen bonds.

The growth of cells synthesized new compounds such as: specific proteins, phospholipids,
oligosugars, nucleic acids, glycoproteins, etc., needed to build sprouts and their organs. The
development of sprouts occurs only under optlmal temperature and light regimes. In particular, the
accelerated development of carbon nanoparticles®? is related to the release of strong oxidants OH*
radicals in the decay of water molecules on the surface of carbon nanoclusters.

The effects of external energy (the effects that create favorable conditions for cell growth) are
located in a very narrow range of the readings. This happens because the synthesis of compounds
for the construction of new cells occurs against a background of thermo-fluctuating energy, which is
a consequence of the chaotic thermal motion of the particles. During the fluctuating energy bursts
the atoms gam kinetic energy; this energy is much larger than the average thermal energy of the
particles . This prevents the aggregation and synthesis of new substances. Simultaneously, the
energy of radlo waves can contribute to the destruction of the weak intermolecular Van der Waals
forces in bonds such as: polar bonds, hydrogen bonds, orientation bonds, etc. These intermolecular
interactions stabilize the conformational structure of proteins cells and produce supramolecular cell
aggregation. The types of optimal spatial structures of biomacromolecules that form the
components and organs of the cell provide the cell with vital functions. The radio waves create
additional energy perturbations in the growing cell and environment against the background thermal
energy; they contribute to the disruption of the function of cellular structures and ultimately hamper
growth and development of cells.

Radio waves emitted by the_barrier discharge pass into biological objects and human body
well. The effectiveness of such discharge devices is determined b radiative characteristics of the
discharge plasma and the pumping power of the discharge gap ™. The emission spectrum of the
discharge is sensitive to the composition of the gas - discharge in heavy gases Ar, Kr, Xe gives an
energy spectrum in shorter radiation wavelengths. Devices based on this emission can have wide
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