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No mepe pasBMTUSA ecTeCTBO3HAHMUSA pe3y/bTaTbl PyHAAMEHTaJIbHbIX UCC/Ief0BaHUMA reHepauum
3/1eKTpOTOKA MOJIEeKYASPHbIMU CTPYKTypaMu Mem6paH MUTOXOHAPUM KNeTOK MpeacTaBAsiioT Bce
60N1bWIMIA MHTEpEC A1 NMOUCKA HOBbIX HAHOTEXHO/IOFMYECKMX NyTen pasBUTUS N1eKTPOSHEPreTUKMU.
Nopo6Hble HAHOTEXHOJIOTMU U peanusylowme X aBTOHOMHbIe, 0co60 3dpdekTUBHbIE U 6e3onacHbie
NOpPTaTUBHbIE 3HEpreTuYeckne YCTPOMCTBA, BO3MOXHO, BbITECHAT TPaAULMOHHbIE XUMUYECKUue
6aTapeinkn U akKKyMynsTopbl.

With the development of science reveals a deeper relationship between the results of
fundamental studies on the mechanism of generation of electric current molecular structures
of mitochondrial membranes of cells and search for new and nanotechnology for power. Such
nanotechnologies and their Autonomous implement, particularly an effective and safe (like
the cell), portable energy devices built into mobile phones, laptops - all of the elements of
the Internet and the robots will probably let them do without traditional chemical batteries.

JIeTKa >KUBOTHBIX 1 YeJIOBeKa — OTKPhITas K OKPY-

SKalolller cpefie CUCTeMa, KOTopas reHepHUpyeT

37IeKTPO3HEePrHIo He 3a CYeT ITOTeHIIHMAJIOB BbICO-
KHX TeMIIepPaTyp, KaK Ha TeIIOBBIX M ATOMHBIX 3JIeK-
TPOCTAHLIUSX, A HA HU3KOM, 6H0/I0r1yeckoM YpOBHe,
O HAKO, C OUeHb BICOKKUM KIIJ, 6mu3kuM K 100%.
To, uTo mpHUpoOLa COTBOPHUJIA, CKOIIMPOBATh HEJIb34,
OHAKO MO>XHO BIAOXHOBUTHCS €0 U IOIBITATHCS
CO3[1aTh MOJEJb IIPOLeCCOB OHOIHEPreTUKH SKUBOH
KJIeTKH.

BUOSHEPTETUKA: HOBbIE MOAXOAbI

TpaaMIIMOHHO MPOILecchl OMoreHepaliku 3/1eKTPO3-
Hepruu B MeM6paHaX MUTOXOH/PUI KJI€TOK KHUBOT-
HBIX U YeJI0BeKa 0OBSICHSAIOTCS OOIBIIMHCTBOM HCCIIe-
JoBaTesel B paMKaXx 3J1eKTPOXHUMHUYECKON TEOPUH
Murtuyena Kak coueTaHHe "TeMHOBOIO" IIpoliecca
"IbpIXaHUS" U [lepeHOoCa 31eKTPOHOB B 3JIeKTPOHHO-
TpaHcmopTHOH Lenu (ITL) c obpa3oBaHUeM aje-
Ho3uHTpUdochaTa (ATD) [1]. B xome IOKMCKa HOBOM
MOJieNIN 3TOM OHoreHepalMu aBTOPOM OBIIH BIIEp-
Bble Pa3paboTaHBl U UCII0NB30BAHBI MEXKIHUCLIUIIIH-
HapHBble (Ha CThIKe 6MOU3UKU, 6HOdIHEPreTUKHU
Y HaHOTeXHOJOTHH) MOAXOAbl K TeOPeTHUUYeCKUM

Y IIPUK/IAJAHBIM HCCIeOBAHUSIM MexaHH3Ma reHe-
palluu 371eKTPOSHEPruyd HaHOCTPYKTypaMU BHY-
TPEeHHHUX MeMOpaH MUTOXOH/APHE KIeTOK SKUBOTHBIX
U JejioBeKa [2].

HccnenoBaHU S IIOKA3bIBAIOT, YTO KJIETKH PaCTeHU N
aKKYMY/IHPYIOT He TOJIbKO CBETOBYIO, HO U TEILIOBYIO
3HEprui0. ITo siBjleHHe Ob1710 0OHAPYysKeHO B 1abopato-
puH $oTo6HOHUKH MHCTUTYTa XUMHYeCKON PU3HUKHU
vM. H.H.CemenoBa PAH nipu u3y4eHHMH MexXaHH3Ma
reHepalllH JIeKTPOTOKA B IJIEHKaX GOTOCHHTETH e~
CKHX IIMTMEHTOB K UX aHa/Ioros. Korga ceseta MHOTIO,
3eJIeHBIH JIUCT OTHAeT TeIlJIOBYIO S3HEPTHUI0 OKpYKa-
IoIllell cpefie, a KOIrJa CBeTa MaJjlo, oH paboTaeT mpu
doTocHHTe3e KaK TeIJIOBOM HACOC: IlepeKauyrBaeT 1
HCIIONB3YeT AJISI HYKJ, CBOeH 6H03HepreTHUKH B0306-
HOBJISIEMYIO COJIHIIEM, PACCESTHHYIO B OKPYsKaoLek
CpeZie HU3KOIIOTeHIIMa/IbHYIO TeIlJIOBYIO SHEPIuio [3].

M3BecTHas yHUBEPCAJIBHOCTD IIpoLiecca 6roreHepa-
LIMU 3/1eKTPO3HEPrUH Oe/IKOBBIMU GepMeHTaMU KJIETOK
BCETro >KUBOI'0 ~ OT pacTeHMH /10 YesioBeKa [4] - mo3BossieT
IIPeIIoNIOKUTE, YTO M KJIeTKa SKMBOTHOIO U YeJIoBeKa B
xozie "TeMHOBOro" (Korzma cBeTa HeT M/IK MaJio) IpoLecca
broreHepaliH IeKTPOIHEPTUU TaKKe AKKYMYIHPYeT
TeILIOBYI0 SHEPrHIo OKPY>KaIoIer cpeasl [5].

Poccunckas akagemusa ecTecTBeHHbIX Hayk, EBponenckas akagemms ecTecTBEHHbIX HayK, MexayHapoaHasi TOMAMBHO-3HepreTuyeckas accouuaums /
Russian academy of natural sciences, European academy of natural sciences, International fuel and energy association.
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THERE IS AN IDEA!

[ToCKOJIBKY HAHOCTPYKTYPbI — 3TO eCTeCTBEHHbIH
YPOBeHb OPraHU3aLlUK KUBOTO U HEXKHUBOTO, MBI
MOKeM BHIEeTb TOUKYy KOHBePreHIIUH, B KOTOPOH
MoJIeKyIsipHasi 6HMOIOrUs MpemoCTaBIseT CBOU
HOeU U KOMIIOHEHTHI, a HaHOTeXHoJorusa obecre-
YMBaeT HOBble MHCTPYMEHTBI U METOJbI LISl KCClle-
NOBAHUS U MOAeIUPOBaAHUS QYHAAMEHTATIbHBIX
IIpPOLIeCCOB KJIeTOUHOU buonmoruu. TakoM CHHTe3
3HAHUH U MeTOJ0B HeoOX0MHM B TOM YHCJIE /IS CO3-
OAaHHUS HOBOM MOJEIH MexaHH3Ma bruoreHepanuu
371eKTPO3HEPTHUH, XapaKTepPHU3YIOLeHCcs BEICOKOHU
KBAaHTOBOM U 3HepreTuyeckor 3¢ PpeKTUBHOCTEIO [6].
ITomobHas Momelab TaKsKe Morja 66l 6BITh UCIIOIb30-
BaHA B HOBBIX YHepreTH4YeCKHUX HAHOTeXHOJIOTHUSIX.

PacKkpslTHe MeXaHH3Ma TaKol HaHobuoreHepa-
LMK, ero MOJeIUPOBAaHHe, BO3MOKHO, II03BOJIHUT
HAy4YHUThCS Y AeHCTBYOLIEN B MacmTabax HAaHOMe-
TPOB >KHMBOM MPUPOLABI, KaK cilenyeT 6bICTpo, He3-
oracHo, 3¢$eKTHUBHO K aBTOHOMHO I10/1y4aTh 3/1eK-
TPO3HEPruIo.

HAHOBMODU3UYECKAS MOAEND
Bce yuacTByoImue B OHMoreHepalluu 31eKTPO3Hep-
ruu 6eKoBble KOMIIJIEKCEl BHYTPeHHUX MeMOpaH

MHTOXOHAPHUHN MMeIOT pa3Mep oT 10 1o 100 HM.
9TO 03HA4aeT, YTO UCC/IeJ0OBAHU S CBOUCTB TaKOTO
MOJIeKY/ISIPHOTO0 KOoMIIJekca (HAaHOCTPYKTYPBHI)
ApixaTenbHOM 9TI], 3aMKHYTOr0 Ha COMPSI>KeHHYIO
MembpaHy (Tak>ke HAHOCTPYKTYPY), U peanusye-
MOTO UMU MeXaHH3Ma OHoreHepaluH 3JIeKTPO3-
HepPruu JOJIKHBI OIMPAThCAd Ha 3HAHUSA U METOJ bl
HaHOHAayKH, IPpeXJe BCero, HaHOOMOPU3UKU
M HAHOOHOSHepreTHUKHU.

JaHHBIEe HCCIeNOBAHUMN OTe4YeCTBeHHBIX U
3apybeskHbIX 6HOXKMMHUKOB IIOKa3bIBAIOT, 4T0 ITL]
BKJII0OYaeT TPH IJTaBHBIX HAaHOPa3MepHBHIX bei-
KOBBIX KOMIIJIeKca [4], KoTopble OTAeleHbl APYT
OT Apyra aCHMMeTPHUUYHBIMHU (C pa3felleHHbBIMU
3apsiflaMM) IOTeHIIHa/IbHBIMH SHepPreTHYeCKUMHU
HaHOpa3MepHbIMHU bapbepaMu. B HAHOCTPYKTY-
pPax 3TUX KOMIIJIEKCOB UMEIOTCS U Apyrue HaHoba-
Ppbepbl c MeHblllel pa3sHUIeH IIOTeHI[MA/I0B MeXY
pasgeneHHBIMU 3apagamu. Ilo cytu ITIL - 3TO
nepuoAHUYeCcKHI HaHOOapbep, BCTPOEHHBIM B IIPO-
BOJIsIII e 3/IeKTPOHEI 6e/IKOBOK HAHOCTPYKTYPHL.

B HaHOIIPOBOAHMKE 3JIEKTPOHBI [IPOBOAUMOCTH
0OBIYHO HAXOJSTCS B COCTOSSHUM HellPepPhIBHOIO
Xa0THYeCKOTO ABUKeHHU s, o6/1asas BOMHOBBIMU

nimals and humans cells

is an open environmental

system that generates elec-
tricity due to the potential high
temperatures, as in thermal and
nuclear power plants, and on the
lower, biological level, however,
with very high efficiency, close to
100%. What nature has created,
to copy it, but you can be inspired
by it, and try to create the process
model of bioenergetics of the liv-
ing cell.

BIOENERGY: NEW APPROACHES

Traditionally, the processes of
bio generation of electricity in
the membranes of mitochondria
of cells of animals and humans
are explained by most research-
ers in the electrochemical the-
ory of Mitchell as a combination
of "dark" process of "breathing"
and electron transfer in the elec-
tron transport chain (etc) to form

adenosine triphosphate (ATP) [1].
During the search for a new model
that the author bio generation
were first developed and used an
interdisciplinary (at the intersec-
tion of Biophysics, bioenergy and
nanotechnology) approaches to
theoretical and applied studies on
the mechanism of electricity gen-
eration by nanostructures inner
membranes of mitochondria of
cells of animals and humans [2].
Studies show that plant cells
accumulate not only light, but
also heat energy. This phenom-
enon was discovered in the lab-
oratory of photobiont Institute
of chemical physics them. N. N.
Semenov Russian Academy of
Sciences in the study of the mech-
anism of generation of electric
current in films of photosynthetic
pigments and their analogues.
When a lot of light, the green leaf
gives off heat to the environment,

and when light is low, it operates
at photosynthesis as a heat pump:
pumps and uses for the needs of
its bioenergy renewable the sun,
dispersed in the environment low-
grade thermal energy [3].

Known for the versatility of
the process bio generation of elec-
tricity and protein enzymes cells
of all living things - from plants
to human [4] - suggests that the
cage of the animal and of man in
the "dark” (when there is no light
or little) of the process bio gener-
ation of electricity also accumu-
lates the thermal energy of the
environment(5].

Because the nanostructure is
a natural level of organization of
living and non-living, we can see
a convergence in which molecu-
lar biology provides his ideas and
components, and nanotechnol-
ogy provides new tools and meth-
ods for exploring and modeling
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CBOMCTBAMHU U ONpefe/leHHBIMHU CKOPOCTAMH
(3HeprusiMu), XapaKTepHBIMHU /151 XUMHUUeCKOH
IPUPOOBl ATOMOB AAHHOIO MaTepuana. B mpo-
Iecce rmepeHoca 3JeKTPOHOB B HAHOCTPYKTypax
BHYTPEHHUX MeMOpaH MUTOXOHJPHUH, B pe3yb-
TaTe pasfeleHHs 3ap4A0B BO3HHKaeT pasHHIA
3JIeKTPHUYECKHX [MOTeHIMA/IOB Ha aCHUMMeTpPpHY-
HBIX HaHOOapbepax. JIeKTpUUYeCKUH TOK B DTI]
crioco6CTByeT pa3feeHUIO 3apsSI0B TaKXe U Ha
OTIIeJIBHOM, CONPsI>KeHHOM MeMbpaHe (elle ofHOM
aCMMMeTPHUYHOM HaHobapsepe), mpeobpasyromer
KOHIEHTPUPYIOIIYIOCS 3/IeKTPUYECKYIO SHEePIUIO0
B XMMHUYECKYI0, KOTOpas 3alacaercs B MOJIeKyJie
AT®, uTo obecrmeunBaeT CHHTe3 He0b6X0OqUMBIX
KneTke 6enkoB. TakuM o6pa3omM, B 3aMKHYTOH
Ha CONpskKeHHYI0 MeM6paHy (HaHOKOHJeHCa-
TOp 3JIeKTpo3Hepruu) ITL] c IOMOLIbIO IIPOBOAS-
IIUX HAHOCTPYKTYPHBIX OeJIKOBBIX KOMIIJIEKCOB U
BCTPOEHHBIX B HUX aCUMMeTPHUUYHBIX HaHOOapbe-
poB UZeT npeobpasoBaHHe XaOTUUECKOI0 JBHKe-
HUS 37IeKTPOHOB IIPOBOOMMOCTH B OJHOHAIIPaB-
JIleHHOe ~ 3JIeKTPUYeCKHU M TOK.

MartemaTuuecKas MoJelb HAHO6HOPHU3HUUeCKOTO
MeXaHH3Ma reHepal iy 3JIeKTPO3SHEPIrUH B pe3yiib-
TaTe pasfe/jieHUs 3apsAA0B Ha aCCHMETPHYHBIX
HaHob6aprepax ITL] co3maHa Ha OCHOBE pelleHU s
ypaBHeHus lllpenuHrepa, JaHHOTO BeHTueneM,

KpaMmepcom u BpunnysHoM [7]. PacueTrl Ha OCHOBe
3TOM MaTeMaTH4YeCKOM MoOJeaH IoKa3alH, YTO
Ha BCTPOEHHOM B 3aMKHYTBIH HaHONPOBOLHUK
ACHMMeTPHUYHOM HaHObOapbepe COOTBETCTBYIOIIEH
GOpMBEI MOKHO IIOYYUTh Pa3HOCTD 37eKTpUUe-
CKHX IIOTEHIIHAJO0B, 06yC/IOBIeHHBIX CAMOIIPOU3-
BOJIBHO CO3/laBaeMbIM Ha HaHobapbepe [OIOTHU-
TeJIbHBIM 37IeKTPUUeCKUM I0JIeM.

TakuM o6pa3oM, MpeUMYyLeCTBEHHO OJHO-
HallpaBJeHHOe CaMOIIPOM3BOJbHOE JBHUKeHHeE
3/1eKTPOHOB IIPOBOAUMOCTH, 06afal0MIUX BCeraa
BIIOJIHE OIlpefleleHHBIMU 3HAaUYeHUSMM 3Hep-
TUM, NPOUCXOAUT TOABKO TOrAa, Korga K HaHO-
Oaprepy HpuJIOKeHA NOMOTHUTENbHAS PA3HOCTH
norteHuyanos. OHa, C OAHOLM CTOPOHEI, IIOBBIIIAET
CKOPOCTb JBUKeHU S 3JIeKTPOHOB M, TeM CaMBbIM,
yBeJIHYHBaeT AJHUHY UX cBobomHOrO nmpobera B
HaHOIIPOBOJHUKE, C JPyrOot CTOPOHBI, YMeHbIIAeT
BBICOTY IIOTeHI[MaIbHOrO0 HaHobaphepa, fesnas ero
bosiee MpO3pauHBbIM /ISl 3/IeKTPOHOB.

Tak KaK 371eKTPOHBl NPOBOLUMOCTH B HaHO-
NPOBOJHHKE BCerjJa HaXoAsATCS B COCTOSIHUU
HeIIpePhIBHOTO ABHUKeHHU S, 06/1aasi BOTHOBBIMH
CBONCTBAMU U OIpefeleHHBIMHU CKOPOCTIMHU
(3HeprusiMu), To BHEIIHero BO3/IeMCTBUS 11 BO3-
Oy>KoeHUs aCUMMeTpPpUUYHOro HaHobaprepa He
TpebyeTcsi. B 3aMKHYTOM HaHONPOBOAHHKe TaKHe

fundamental processes of cell
biology. This synthesis of knowl-
edge and methods necessary,
including, to create a new model
of the mechanism of bio gener-
ation of electricity, character-
ized by high quantum and power
efficiencies [6]. Such a model
could also be used in new energy
nanotechnology.

Disclosure of the mechanism of
such nanobiomedicine, its mod-
elling may allow us to learn from
acting at the scale of nanometers
of nature, as quickly, safely, effec-
tively and autonomously to pro-
duce electricity.

NANOBIOPHYSICAL MODEL

Everyone involved in bio genera-
tion of electricity protein com-
plexes of the inner membrane of
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mitochondria have a size of from
10 to 100 nm. This means that
the study of the properties of this
molecular complex (nanostruc-
tures) of the respiratory etc, closed
on paired membrane (also to the
nanostructure), and they imple-
ment the mechanism of bio gener-
ation of electricity should be based
on knowledge and techniques of
nanoscience, primarily nanobio-
physics and nanobiomedicine.
The data of researches of
domestic and foreign biochem-
ists show that etc includes three
main nanoscale protein complex
(4], which are separated from
each other in an asymmetric
(with separated charges) poten-
tial energy of the nanoscale bar-
riers. In the nanostructures of
these complexes there are other

nanosurgery with a smaller
potential difference between the
separated charges. In fact etc is
periodic nanomortar embedded
in the conductive electrons of the
protein nanostructures.

In nanoproduce the conduction
electrons are usually in a state of
continuous random motion, with
the wave characteristics and spe-
cific speeds (energies) charac-
teristic of the chemical nature
of the atoms of the material. In
the process of electron transport
in nanostructures inner mem-
branes of mitochondria, result-
ing in a charge separation occurs,
the electrical potential difference
on asymmetric nanobacteria. The
electrical current in the etc pro-
motes the charge separation and
also to separate the conjugate
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HaHoOapbepsl 6yAyT Bcerja HaXOAUTBCS B COCTOS-
HUU CIIOHTAaHHOTO BO3Oy>XKAeHHU S, U BCSI CUCTeMa
OyZeT CTpPeMHUTBCSI K CBOEMY HAaHBePOSITHEHIIIEMY
COCTOSHHIO ~ OJJHOHAIIPABIeHHOMY JBHKEHHIO
3JIeKTPOHOB. OJHAKO, eC/IM IHUPHUHA HaHOoOapbepa
OyneT HeCOM3MepHUMO BeJIHKAa II0 OTHOLIEHUIO
K I71MHe cBobomHOro npobera 31eKTPOHOB, TO AaH-
HBIN 3 deKT He mposiBUTCA [7].
HaHobOHnO3HepreTuyeckas MoAeab MexaHH3Ma
reHepaliu 371eKTPO3HEePTUH 06 BSICHSIET UCII0NbB30-
BaHHe CUCTeMOH TeIlJIa OKPY KAIOIeHr Cpefbl TeM,
YTO 3/IeKTPOH, BCTPETHUB Ha CBOEM IIYTH aCHMMe-
TPUYHBIN, MIOTeHIMAaJbHBIN HaHObOapbep, TepsieT
YacTh CBOEH 9Hepruu (CKOPOCTH) Ha Ipeofo/ieHue
ero BepxHero ypoBHsi. IIpu aToM, 06pa3Ho roBops,
CKaTBIBasICh Cc HoJlee HU3KOTO YyPOBHS, OH NPHO6-
peTaeT ee 3HAUYUTEIBHO MeHbIIe. OJHAKO, OKa-
3aBIIKCh 32 HAaHOOapbepoM B TOM Ke HAaHOIPO-
BOJHHKe, 3/IeKTPOH HeMHHYyeMO, B CHJIy CBOeH
XMMHUYeCKON IPUPOABI, JO/IKeH OyaeT yBeTUUUTh
CBOIO 3HEPrHuIo (CKOPOCTH) [0 IPe>KHero 3Ha4eHHU,
YTO MOKET IIPOM30MTH TOJIBKO 3a CUeT IIOIJIome-
HHUS Heob6XO0JHMMOT0 KOJIUYeCTBA Y3HePTUHU IIyTeM
MHOTOKPAaTHOIO B3aMMOJEHNCTBUS C APYTUMHU aTO-
MaMH U 37eKTPOHAMU HAHOIPOBOLHHUKA, KOTO-
phle, B CBOIO ouepefb, IIOMOIHSIT €e, BUAKUMO, 3a
C4YeT TeI/IOBOU SHePTrHUHU OKPYKalolleHn cpensl [7].

HuKkakoro HapyuleHHs 3aKOHA COXPaHEHHUS SHep-
TUU 3/1eCh HeT: CKOJIbKO OBI/IO B3SITO TeI/OBOM
3HePTruU U3 OKPY’KaIoUleHN cpefbl, POBHO CTOJbKO
Ke ee BBIIEIUTCS B aKTUBHBIX IIOTPebUTeNIsIX TeHe-
PHPYeMOM 37IeKTPO3HEPIHH.

TakuM obpa3om, Ha OCHOBe IPUHIIKUIIA "aCHM-
MeTpUYHOro HaHobapbepa" 1 HOBOIM HaHO6HODU-
3MYeCKOH MoOJe/IM MexaHH3Ma TeHepallUU 3JIeK-
TPO3HEPruHu KJeTKaMH KHUBOTHBIX M del0BekKa
pa3paboTaHa Teopus ympaBJIeHUS ABHKEHHEM
3apsfoB B 3aMKHYTOM HAaHONPOBOAAIIEH LIeNH C
COBepIIeHHON MOHOKPHUCTATIHUYECKON CTPYKTY-
pott (6osbIIoM AIKMHON pobera 3IeKTPOHOB) U CO
BCTPOEHHBIMHU B Hee aCHMMETPHUYHBIMHU, IIOTEH-
LHUaJIbHBIMHU SHepreTU4YeCKMMHU HaHobapbepaMHu.
9Ta TeopHsi MOXKeT OBITh HCIIONb30BaAHA IIPU Pa3pa-
60TKe HOBBIX, 6e30macHBIX K 0000 30 PeKTUBHBIX
HAHOTEXHOJIOTHH )1 TeHePaTOPOB 371eKTPOJHep-
THU.

PacyeTsl Ha OCHOBe 3TOHM MaTeMaTH4YeCKOH
MoJe/lH MOoKa3alaH, YTO A/l OJHOM M3 IPOCTEeU-
mux dopm HaHobapbepa IMpH KHUHETHYeCKOH
SHePrUHU 371eKTPoHa 4 3B u BeIcOTe HaHOOapbrepa
2 3B co3maBaeMoe Ha HEM HaMps>keHHe COCTaBHUT
okoso 0,1 B [7]. Ecinu >ke B 3aMKHYTOM HaHOIIPO-
BOLHMKE CO3[aTh N1 HAaHOOAapbepoB, TO HAIIPsSIKe-
HHe Ha Kak[oM IocneayomeM 6ymeT Bo3pacTaTh.

membrane (one asymmetric
nanobreeze), which converts con-
centrated electrical energy into
chemical that is stored in the mol-
ecule ATP, which provides the syn-
thesis of the cell proteins. Thus, in
a closed conjugated to the mem-
brane (nanoconductor electricity)
etc using conductive nanostruc-
tured protein complexes and built-
in asymmetric nanobacteria is
the conversion of random motion
of conduction electrons in a unidi-
rectional electric current.
Nanobiophysics mathematical
model of the mechanism of gener-
ation of electricity resulting from
charge separation in asymmet-
ric nanobacteria etc based on the
solution of the schrédinger equa-
tion given by Wentzell, Kramers
and Brilliana [7]. Calculations

based on this mathematical
model showed that the built-in
closed nanorobotic asymmetric
nanobreeze the appropriate form
can be obtained the electrical
potential difference due to spon-
taneously created on nanobreeze
additional electric field.

Thus, the predominantly uni-
directional spontaneous move-
ment of conduction electrons,
always with well-defined ener-
gies, occurs only when nanosur-
gery additional applied poten-
tial difference. She, on the one
hand, increases the velocity of the
electrons and thereby increases
the length of their free path in
nanoproduce, on the other hand,
reduces the height of potential
nanosurgery, making it more
transparent for electrons.

Since the conduction electrons
in nanoproduce are always in a
state of continuous motion, with
the wave characteristics and spe-
cific speeds (energies), the exter-
nal influence to excite asymmet-
ric nanosurgery not required.
In the closed nanoproduce such
nanosurgery will always be in
a state of spontaneous excita-
tion, and the system will tend to
your MPP as - a unidirectional
motion of electrons. However, if
the width of nanobacteria will be
disproportionately high relative
to the mean free path of electrons,
this effect will not occur [7].

Nanobiomagnetics model of
the mechanism of generation
of electricity explains the using
system of environmental heat so
that the electron, having met on
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Pe3y/IbTaT MOXKeT OBITH YBeJIMUEH B HECKOJIBKO Pas,
eCJIM OTPAaHUYHBATh YHCJIO CTelleHeN CBOOOIBI
OBUSKYIIMXCS 37IeKTPOHOB. [JIaBHBIE YCIOBU S [J15
3TOro - MaKCHMaJIbHOe YMeHbIIeHHe IIHPHUHEI
HaHobappepoB MU MHHHMAaJbHAS, 4O Pa3MepoB
aToma, TOJIIMHA HAHOIIPOBOLHUKOB, YTO Habr0-
naeTcsl, HAlIpUMep, Y ABYMEPHBIX KPHUCTAJIJIOB.
Bo3MoskHOe 06bsiCHEHMe OITMCAHHBIX SIBJIEHUH Ha
OCHOBe TeOpHH JJlupaka, IpejIonaramilen 3j1ekK-
TPOHBI C OTPUIIATEJBHBIM COCTOSIHHEM 3HEepPruH,
He MeHSeT OCHOBHBIX BEIBOJOB, HO MOKET IIOBJIU-
STh Ha UX MaTeMaTH4deckoe opopmieHue [7].

TakuMm obpa3om, packpbiTHe HaHOOHOGU3HUe-
CKOM IPUPOABI MeXaHH3Ma reHepaluH 3JIeKTPo-
SHePrUHU KJIeTKaMH KUBOTHBIX U YeJIOBeKa, ero
MOJeTHUPOBaHUE HAa OCHOBe HAHOCTPYKTYp, B
TOM YHCIe 06/1afaoIuX MOHOKPHUCTAINYeCKON
CTPYKTYpPOM IBYMEPHBIX KPUCTAJIOB, BO3MOXHO,
I03BOJIUT HAay4YHUThCs 6e3omacHO U 3o PeKTUBHO
[I0JIy4aTh 3JIeKTPO3HEPIHUIO.

HAHOTEXHOJIOTUA ANA SNIEKTPOSHEPTETUKU

Peanu3anus HAHOTeXHOJIOTHH B 3JIeKTPO3Hepre-
THKe TpebyeT co3laHUS HAHOMIPOBOJHHKA C MaK-
CUMaJIbHBIM yMeHbIIeHHEM ero MOIepeuHOro
ceyeHMSI, BIJIOTb 10 Pa3MepoB aToMa, U C MOHO-
KPHUCTAJUINYECKON CTPYKTYpPOH, obecriednBaIOIIel

Haubonpmywo ANHHY cBobomHoro mpobera
3JIeKTPOHOB, a TaKXe pa3paboTKU CoBpeMeH-
HBIX MeTOHOB IIOJIyYeHHUS aCHMMETPUYHBIX,
IOTEeHILIMAJbHBIX HEePreTHYeCKUX HaHobapbe-
POB - HAHOTeTePOCTPYKTYP.

B KadecTBe TOKOHECYIIero 3jJeMeHTa - HaHO-
IIPOBOLHUKA — BO3MOKHO HMCIIOJIb30BaHUE HAHO-
TPYybOK MM ABYMepHOro KpHcTaana rpadpeHa.
HccnemoBaTenu TeXHOJOTHYECKOT0 MHCTUTYTA
(mrat Jkopasxkusi, CIIA) u komnanuu DuPont co3-
Jau moJiockl rpadeHa B BUe "CKIAL0K" MU PUHOIO
10 20 HM C IOJIYIIPOBOAHHUKOBBIMH CBOMCTBAMH.
DIeKTPOHHbIE CBOMCTBA II0JIyUeHHOTO MaTepHaa
HU3Mepsiiu, obaydas ero Ha CHHXPOTPOHHOM yCTa-
HOBKe. BBISICHHIIOCH, UTO CKJIaBIBaHUeE rpadeHa
Ha IOJJIOKKEe CO3/[aeT B HEM XapaKTepHYIo AJs
IOJyIIPOBOAHUKOB 3allpelieHHY0 30HYy, IIpeBpa-
Imas ero B IOJIYIPOBOAHHUK. B Tex Ke obnacTsax,
rZe IOBEePXHOCTD Obla MIOCKOM, rpadeH coxpa-
HsSIJI CBOMCTBA XOpPOLIero MPOBOJHHKA. TaKUM
obpa3om, ynpaBisis GOpMOM IOBEPXHOCTH, MOKHO
II0JIy4aTh Ha OAHOM JIHCTe rpadeHa Kak MeTasJIH-
YeCKHe, TaK U IIOJYIIPOBOJHUKOBEIE 30HBI, YTO,
BO3MOSKHO, IT03BOJIMT CO3JaTh IIOJITHOCTBIO yIJIePOJI-
Hble MUKPOYHIIbL.

B nByxCcin0oMiHOM rpadeHe 6apbepsl MOTHOCTHIO
HeIpo3pauHBl JJIsl HOCHUTeJeH 3apsiioB, IpUYeM,

its way asymmetric, the poten-
tial nanoseries, loses part of its
energy (speed) to overcome his top
level. In this case, rolling, figu-
ratively speaking, from a lower
level, it takes her significantly
less. However, being behind
nanobeam in the same nanopro-
duce, the electron inevitably, due
to its chemical nature, will need
to increase their energy (speed) to
its previous value, which can only
happen by absorbing the neces-
sary amount of energy through
multiple interactions with other
atoms and electrons of nanoro-
botics, which, in turn, will add
her, apparently, due to the ther-
mal energy of the environment [7].
No violation of the law of conser-
vation of energy is not here, how
much was taken thermal energy
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from the environment, exactly
the same are highlighted in the
active consumers of the generated
electricity.

Thus, based on the principle of
"asymmetric nanosurgery" and
nanobiophysics new model of the
mechanism of generation of elec-
tric power cells in animals and
humans designed the theory of
control of motion of chargesin a
closed circuit nonprofiteasy with
perfect single-crystal structure
(the length of run of electrons),
and with built-in asymmetric
potential energy nanobattery.
This theory can be used to develop
new, safe and highly effec-
tive nanotechnology for energy
generators.

Calculations based on this
mathematical model showed that

for one of the simplest forms of
nanobacteria when kinetic elec-
tron energy of 4 eV and the height
of nanosurgery 2 eV created by the
voltage will be about 0.1 In [7]. If
in a confined nanoproduce cre-
ate n nanobacteria, the voltage
at each subsequent will increase.
The result can be increased several
times, if you limit the number of
degrees of freedom of the mov-
ing electrons. The main condition
for this is the maximum reduc-
tion of the width of nanobacteria,
and minimum, to the size of the
atom, the thickness of nanoro-
botics that there is, for example,
two-dimensional crystals. A pos-
sible explanation of the described
phenomena on the basis of Dirac’s
theory involving electrons with
negative energy, does not change
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ec/ii MeXXAY ABYMs CJIOSMH rpadeHa co3naTh
Pa3HOCTh IIOTEHIIHAJIOB, TO B 3HEPreTHYeCKOM
CIeKTpe TaKKe IOSBIsIeTCS "Ieab’, pa3MepaMu
KOTOPOHM MOXHO JIeFKO yIPaBIATh, B TOM YHCJIe
JIOKAJIBHO [8].

O6Im KM NIPUHILIUII CO3JaHUS ACUMMeTPUUYHBIX
HaHOOappepoB - coueTaHHe XMMHUUYECKH Pa3HO-
POLHBIX aTOMOB HJ/IH JBYMEPHBIX MOHOKPHCTAJI-
JI0B, SHepreTH4YeCKHUe YPOBHU BHEIIHUX 3I€KTPO-
HOB KOTOPBIX OT/JIHYAIOTCS Ha 3HAYHUTEJbHYIO
BeJIMYHUHY. M, KOHeYHO, YeM MeHbIIe byneT abco-
JIIOTHOE YMCJIO 3JIEKTPOHOB B JAHHOM HaHOIIPO-
BOOHHKe, TeM Oonbile 6yIeT acCHMMeTpPHS B HUX
IOBUXKeHHUHU [7]. B mpezesne oHa 6ymeT CTONPOLIEHT-
HOM, eC/IM B IPOBOJAHHKe OYmeT IBUTATHCS TOJIBKO
OJIMH 3/1eKTPOH (0OJlHO3/IeKTPOHHBIM I'PadeHOBBI N
TpaH3ucTop). Ocoboe 3HaAUEeHHE ACHMMETPHUUYHOTO
HaHob6apbepa COCTOUT B TOM, UTO OH obecmeuu-
BaeT IpPeHMMYIlleCTBeHHOe JBHUKeHHEe 3JIeKTPo-
HOB B 3aMKHYTOH 3/IeKTpHUUeCcKoH Lenu. lIupuHa
TaKHUX HaHObGapbepoB JOJIKHA O6BITH COM3MepHUMa
C IJIMHOM IyTH cBOb6OmgHOrO mpobera 371eKTPOHOB,
nopsaka 107 cMm (B MOHOKPHCTA/IIaX OHA MOKET
6bITh OKOJIO 107# cM), a X BBICOTA ~ COOTBETCTBO-
BaTh MaJ/ION BeJIMYHHe 3aII0PHOI0 HaIlPSKeHH .

I'pynmna A.Terima M3 MaH4YeCcTepCcKOro yHHBep-
CUTeTa, co3gaBiuas rpadpeH U ero MogUPUKALIMH,

paspaboTana HOBble METO bl M3TOTOBIEHUSI HAHO-
reTepoCTPYKTYp. [/ IMOAyUYeHUS TPeXMepHBIX
KPHCTAJIJIOB —~ HAHOTE@TEPOCTPYKTYP C CAMBIMHU
pa3HOOOpa3sHBIMU CBOMCTBAMHM - IpeAsaraercs
KUCII0/Ib30BaTh XMMHUUYECKKMEe MOAUPUKALUU I'pa-
beHa: IU3NTeKTPUKU I'padaH u pawporpades,
OByMepHBle KPHUCTa/Jbl HUTPUAA 6opa, moay-
npoBoAHHKOBOro dpochopa [9] U Apyrux xumuye-
CKHUX 3JIeMeHTOB, pacIliojiaras uX MOHOC/JIOH OJUH
HaJ Apyrum. [eTepocTpyKTypa Oblja monydeHa,
HaImpuMep, B pe3yJibTaTe HHKAICYIAL KU rpadeHa
Me>XAy OABYMS KPHUCTA/UIMTaMU HUTpuIa bopa,
YTO TaK>Ke 3alllHIaeT ero OT BO3LeHCTBHUS OKPy>Ka-
fomen cpensl [10]. 3 mogo6HBIX TeTePOCTPYKTYP
MO>XHO 6y/leT co3gaBaTh IPOTOTUIIBI ACHMMETPHU Y-
HBIX dHEepreTUYeCKHUX HaHO6apbhepoB.

B nabopatopuu A.lefima mojn PyKOBOLCTBOM
P.TopbaueBa B cpefile HHEPTHOIO ra3a IMOJy4YeHBl
cTabunbHBIe B BO3JyXe, paclonaraouiuecs Cjao-
AMH, 2D-MaTepHabl. BlIoKK H3 NOmOOHBIX CTa-
6UIBHBIX 2D-KPUCTANIOB 6YAYT CIY>KUTH, I10 MHe-
HHIO HCC/IeloBaTe/ler, CTAHLAPTHEIMHU reTepo-
CTPYKTypaMH [O/15 Pa3/IMYHBIX YCTPOUCTB, B TOM
YuCie, BO3MOXKHO, U JIETKUX 6aTaper A1 MOOUIIb-
HOTO aKKYMY/JHpOBaHUS 3Hepruu [11]. B gomos-
HeHHe K 3THM 3jIeMeHTaM Bo OpaHIIMU U3TOTOB-
JIeHBl ACHMMeTPUYHBIN HaHobapbep (MoeKyna) u

the main conclusions, but may
affect their mathematical formal-
ization [7].

Thus, the disclosure nanobio-
physics nature of the mechanism
of generation of electric power
cells in animals and humans,
its based modeling of nanostruc-
tures, including having a sin-
gle crystalline structure of two-
dimensional crystals may allow
you to learn safely and to effi-
ciently produce electricity.

NANOTECHNOLOGY FOR ELECTRIC
POWER

The implementation of nanotech-
nology in the energy industry
requires the creation of nanoro-
botic with a maximum reduc-
tion of its cross section, up to
the size of an atom, and the

single-crystal structure, provid-
ing the greatest length of the free
path of electrons, as well as the
development of modern meth-
ods of obtaining an asymmet-
ric potential energy nanobacte-
ria - nanoheterostructures.

As the current-carrying ele-
ment of nanorobotic - perhaps
the use of nanotubes or two-
dimensional crystal of graphene.
Researchers of Institute of
Technology (Georgia, USA) and
DuPont have created a strip of gra-
phene in the form of "folds" width
up to 20 nm with semiconduc-
tor properties. Electronic prop-
erties of the material obtained
was measured by irradiating it
on a synchrotron installation. It
was found that the folding of gra-
phene on the substrate creates

a characteristic of the semicon-
ductor band gap, transforming it
into a semiconductor. In the same
areas where the surface was flat,
graphene retains the properties
of a good conductor. Thus, by con-
trolling the surface shape, can be
obtained on a single sheet of gra-
phene as a metallic and a semi-
conducting zone that will make
it possible to create a fully carbon
microchips.

In two-layer graphene barriers
completely opaque to charge car-
riers, and if between two layers of
graphene to create a potential dif-
ference, the energy spectrum also
appears a "gap", the size can eas-
ily be controlled, including locally
(10].

The General principle of creat-
ing asymmetric nanobacteria - a
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HaHoaMIlepmeTp [12]. MccinenoBaHHUS IO CO3LaHUIO
HaHOAaKKyMYJISITOPOB (CYIIepPKOH/LeHCAaTOPOB) UAYT
B HECKOJIBKMX Pa3BUTHIX CTPAaHAX MHPA.

TakuM 06pa3oM, HAMH PacCMOTPeHBl HAHOOKO-
du3uyeckas MoJlelb MexaHH3Ma 6HoreHepanuu
371eKTPOSHEPIrUuu, TeOpus yIpaBlIeHUS ABHUXKe-
HHeM 3aps/ioB (371eKTPOHOB) B 3aMKHYTOM HaHO-
IIPOBOASIIIEN LlelH, a Ha UX OCHOBe - HAHOTEeXHO-
JIOTH S 17151 HOBOM 3/IeKTPOIHePTreTUKHU. YKe pas-
paboTaHBI MK CO3/IAIOTCS ABYMEPHBIe KPHUCTAJIBI
U Ipyrue HAaHOCTPYKTYpPhl, KOTOpPble MOI'YT CTaTh
OCHOBOH [I/1 pea/il3yIollell 3Ty HAaHOTEeXHOJIOTHIO
3KCIIepPUMEHTA/bHON CXeMBbl IPUHLUIIHATBHO
HOBOTO, IPy>KeCTBEHHOI0 IIpUpofe 1 0cobo sdpdexk-
THBHOTO aBTOHOMHOI'O SHEPreTH4eCcKoro yCTpo-
CTBa —~ HaHO3/IeKTporeHeparopa iEnergyNano.

Mopenu MCKYCCTBEHHBIX aHaJOroB 6Ho03Hep-
reTHKH KUBBIX KJIETOK IIBITAIOTCSI CO3AaTh U 3a
pybeskom. IIBerIapckui yueHBIH, Ipodeccop
M.TpeTLeNnb IPeIOKUI HAHOYCTPOHUCTBO — "3Jle-
MeHT ['peTiiensi”, KOTOPBIH TaK Ke C IIOMOIIBIO Pa3-
HelleHUs 3aps/loB HAa HAHOCTPYKType (momobHo
MeTOoJy aCHMMEeTPHYHOI0 SJHePreTU4eCKoro HaHo-
bapbepa) mMomenupyeT npeobpasoBaHHUe pacTU-
Te/JbHOM KJIETKOM COJTHEUHOTIO CBeTa B 3/1eKTPHU-
vecTBo [13]. B HallMoHa/JIbHOM MHCTHUTYTe CTaH-
naptoB u TexHonoruu NIST (CIIA) pa3paboraHa

MoJle/Ib HUCKYCCTBEHHOIO aHaJ/iora 31eKTpUYecKon
KJeTKHU yrps [14]. OTo moATBepXKAaeT MepCleK-
THUBHOCTb OCYIIEeCTBIsSeMON HaMH pa3paborTku
3KCIePUMEeHTA/JIbHOU CXeMbl HaHO3/IeKTpOreHe-
patopa iEnergyNano, Momenupyoomel HaHOOK103-
HepreTHKY KHBOM KJIeTKH. Takasg cxeMa COCTOMT
13 HaHOIIPOBOJHHMKA, IepUOAHUYeCKOT0 HaHOba-
phepa, HaHOaMIIepMeTpa M 3aMKHYTa Ha HaHO-
aKKyMYyJISTOP (CyIIepKOHEeHCATOp), KOTOPBIM MpHU
OTCYTCTBHMHM AaKTHUBHOM Harpy3KkHU OymeT akKKyMyJIH-
POBaTh U COXPaHATh TeHEPUPYEMYIO 3JIeKTPO3HEeP-
THIO.

NEPCNEKTUBDI
Ha 6a3e HaHO3/1eKTporeHepatopoB iEnergyNano
MOTYT CO3JaBaThCsA YHIIBI, IIPU IIapajjIe]IbHOM
CoeIUHeHUU KOTOPHIX OymeT GopMHUPOBATHCS
cxeMa IOPTAaTUBHOM 3yekTpobaTapen iEnergy.
IIpu CyMMHUPOBAHUHU BeTHUUYHH PabouuX TOKOB ee
MOIIHOCTH 6yJeT JOCTAaTOYHO AJIsl UCIIOAb30Ba-
HHUS BMeCTO XUMHUYeCKHX 6aTapeek U aKKyMYJIs-
TOPOB B COTOBBIX TelepOHAX, HOYTOyKax U APYTHUX
MYIbTHMEJUNHBIX YCTPOMCTBAX, a B byaymem,
BO3MOKHO, U B 3/IeKTPOMOOUISAX U JOMAIIHUX
3JIeKTPOCTAHIIUAX.

TakuM obpa3oM, IpefCTaBIsIeTCs BIIOJHE BO3-
MOXXHBIM CO3JaHHEe NPUHUMIKAIBHO HOBOTO,

combination of chemically dissim-
ilar atoms or two-dimensional
single crystals, the energy levels
of the outer electrons which dif-
fer by a significant amount. And,
of course, the smaller the absolute
number of electrons in this nano-
produce, the greater the asymme-
try in their motion [7]. In the limit
it will be one hundred percent, if
the conductor will move only one
electron (one-electron graphene
transistor). Of particular impor-
tance asymmetric nanosurgery is
that it provides preferential move-
ment of electrons in a closed elec-
trical circuit. The width of these
nanobacteria should be commen-
surate with the length of the free
path of electrons, of order 10 cm
(in single crystals it may be about
107* cm), a height to match the
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small magnitude of the locking
voltage.

The group of A.Geim of
Manchester University, created the
graphene and its modifications,
has developed new fabrication tech-
niques of nanoheterostructures.
To obtain three-dimensional crys-
tals - nanoheterostructures with a
variety of properties - it is proposed
to use chemical modifications of
graphene: graphane and dielectrics
of flytographer, two-dimensional
crystals of boron nitride, a semi-
conductor phosphor [9] and other
chemical elements, placing them
the monolayers one above the other.
The heterostructure was obtained,
for example, encapsulation of gra-
phene between two crystallites of
boron nitride, which also protects
it from environmental influences

[10]. Such heterostructures can be
used to create prototypes of asym-
metric energy nanobacteria.

In the laboratory A. Games under
the guidance of R. Gorbacheva
inert gas obtained is stable in the
air, layers upon layers of 2D mate-
rials. Blocks of these stable 2D crys-
tals will serve, according to the
researchers, the standard heter-
ostructures for various devices,
including, perhaps, light batter-
ies for mobile energy storage [11].
In addition to these items made
in France asymmetric nanoseries
(molecule) and nanoampere [12].
Researches on creation of nanoac-
cumulator (supercapacitors) are in
several developed countries of the
world.

Thus, we have considered nano-
biophysics model of the mechanism
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nofo6HO KUBOM KJIeTKe HCIIOJIb3YIONIero TeIo
OKPpY>KaIoIlel Cpebl, JOJIT0 U HellpepbsBHO pabo-

"H>KeBCKUH TOCYyHApCTBEHHBIM TeXHUYeCKUH
yHuBepcuTeT", 2014. C. 260-266.
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of bio generation of electricity,
theory of control movement of
charges (electrons) in a closed non-
profiteasy chain, and on their
basis - nanotechnology for new
industry. Already designed or cre-
ated two-dimensional crystals and
other nanostructures, which can
be the basis for implementing the
nanotechnology pilot scheme of a
fundamentally new, environmen-
tally friendly and highly efficient
self - contained power device nano-
electrospray iEnergyNano.

Models of artificial analogues
of the bio-energy of living cells are
trying to create and overseas. Swiss
scientist, Professor M. Cratzel sug-
gested nanostructure - "the ele-
ment of Graetzel", which also via
charge separation on the nano-
structure (similar to the way

asymmetric energy nanobacteria)
models the transformation of the
plant cell sunlight into electric-
ity[13]. At the National Institute
of standards and technology NIST
(USA), developed a model of an arti-
ficial analogue of electric eel cells
(14]. This confirms the prospects
of our ongoing development of the
pilot scheme of nanoelectrospray
iEnergyNano modeling nanobio-
magnetics living cell. This scheme
consists of nanorobotics, periodic
nanosurgery, nanoamperes, and
closed on nanoaccumulator (super-
capacitor), which in the absence
of active load will accumulate and
store the generated electricity.

PROSPECTS
On the basis of nanoelectromagnet-
ics iEnergyNano can create chips

in parallel connection which will
form diagram of the portable elec-
tric batteries eperdu. In the sum-
mation of the magnitudes of oper-
ating currents of its power will be
enough to use instead of chemical
batteries in cell phones, laptops and
other multimedia devices, and pos-
sibly in the future, and in electric
vehicles and home power plants.
Thus, it is possible to create fun-
damentally new, like a living cell
using environmental heat, for a
long time and continuously oper-
ating, particularly efficient and
environmentally friendly genera-
tion devices nanoenergetic - self-
contained, portable, relatively light
and cheap battery supplied eperdu,
which could form part of alterna-
tive systems of Autonomous, dis-
tributed energy. [
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