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41 6naromapro A.M. CMoioBHMYa 3a IIPOSIBJICHHBIIN
WHTepec K Moeli ctatbe [1]. UTo KacaeTcst ero MonbIT-
KW OTIEIUTL «KUBOE» OT «HEXHMBOTO» C ITOMOIIBIO
TaKOTO TIpU3HAKa, KaK <«HAAu4ue 6 31eKMpPOHHOM
CHeKmpe JCUBbIX CUCMEM IHepeemuyecKol ujeau», TO
TakKas TONbITKa He TIpuBeneT K ycrnexy. CHavaia oT-
Beuy Ha Bompoc: «UTo Takoe 3HepreTuyeckas Iiesb
Ha KaXJIOM W3 YPOBHEU uepapxuyeckoil opraHusa-
LIMM OrocucTeM?» 3aTeM OTBeuy Ha BoIpoc: «ABisi-
eTcs JId HaJluuue dHepreTMYeckou 1menu crneuudu-
YEeCKMM CBOMWCTBOM XXWBOUW MaTEpUU U OTCYTCTBYET
JIV 3TOT TIPU3HAK B HEXMBOI MaTepuun?»

1. YTO TAKOE SHEPTETHUYECKAA IIEJIb

B-nepsBbix, npu TeMnepaType, 0JIM3KOI K KOMHAT-
Hoil Temmieparype 293 K, a Tem OoJjiee WISl TEIUIO-
KPOBHBIX JKMBOTHBIX, Y KOTOPBIX BHYTPEHHSISI TEMITE-
patypa 72> 310 K, cBepXnIpoBOIMMOCTH HEBO3MOXKHA.
CBepXIpOBOAUMOCTD TIperojaraeT, YTo B CUCTEME
He IOJDKHO TIPOMCXOIUTh pacCessHUe dHEPTHUU, T.c.
OHa He JOoJDKHA IMpeoOpa3oBaTh MpU padOTe 4YacTh
CBOCH KMHETUYECKOI SHEpTMU B TETJIOBYIO SHEPIHUIO.
CBepXmmpoBOIMMOCTE Bo3MoXHa, korma 7' — 0 K, T.e.
npuOIMKaeTcs K aOCOJIOTHOMY HYJIIO, TOrAda Hep-
T'Usl TETUIOBBIX (DIYKTyalMii TaKXKe CTPEMUTCS K HY-
JII0, TTIOCKOJIbKY COIIPOTHUBIIeHHE (DIIIOKTALIOHHOTO
MepeHoca SHEPTMU B BTOM CJiydae paBHO HYJIIO.
A.M. CM010BUY B 3TOM CMBICJIE ITpaB, OTMedasi, YTO
CBEPXIPOBOISIIEE COCTOSHUE — 3TO JIMIIL OTHO U3

XapaKTEPHBIX COCTOSIHUM, Hapsay C PSAOM IPYTUX.
OH mpepjiaraer, ynomoossl KUBYIO CUCTEMY ITOJIy-
IIPOBOMTHUKY, MCKATh Pa3AeIISTIONINI ITPU3HAK XXIBO-
ro OT HEXKMBOI'O Ha aTOMHOM YPOBHE U 151 9TOT'O UC-
I10JIb30BAaTh MOHSTHE «dHEPreTUYECKOM 1Ie/In» B Ka-
YeCTBE IUIOTHOCTH 3JIEKTPOHHBIX COCTOSTHUM BOJIM3U
ypoBHsA ®DepMH, TIe HET pa3pellleHHBIX YpOBHEM
sHepruu. I1o cyTy 3TO ecTh XapaKTepuCTHUKa YCTOM-
YMBOCTU CHUCTEMBI, IIOJIyYeHHOM B Pe3yJIbTaTe OIS~
puzanuu, T.e. pazaeaeHus aHepruu 3apsaaoB. Ciaeny-
€T 3aMETUTh, YTO 3Heprusd MepMu — OTHO U3 LICH-
TpaJdbHBIX IIOHATUII (U3UKKN meepdoeo mena, a
KHUBBIE CUCTEMBbI COCTOSIT U3 MaTepUaIOB C pa3HOM
IUIOTHOCTBIO C pa3IndalolIMMUCS (PU3NKO-XUMUYE-
CKUMHU CBoMcTBaMU. bomblreil cBoeil 4acThbio OHM
COCTOSIT U3 XXUAKOCTEH (KOJJIOUTHBIX paCTBOPOB) Ha
BOJHOII OCHOBE M, CJIEIOBAaTEIbHO, MOTYT pabOTaTh,
korma 7> 273 K, T.e. Korga >JXMIKOCTb He KPUCTAJIIN -
30BaHa, a MoABUKHA. HamoMHUM, 4TO B XKUBBIX Op-
raHu3Max, OOMTaIOLIUX Ha CYIIE, COAepPKaHUEe BOJbI
YMEHBIIIAETCsI, HO ITO-IpPEeXXHEMY BOJA COCTaBIISICT
OOJIBIIIYIO YacTh JIIOOOro XMBOTO opraHusma. Ha-
IIpUMeDP, BO B3pOCJIOM YeJIoBeKe BecoM 70 KT B HOpMe
conepkuTcs 00 75% BoIBI, a cyxast Macca COCTaBIIsIeT
25%. BHyTpHUKIIETOYHAS XKUIKOCTh HAILIETO OPraHm3-
Ma — 27.2 1 (40%). OHa BKJIIOYaeT TKAHEBYIO KU/~
Kocth U IMMOY (20.4 1, nm 30%), a TakkKe I1a3My
kpoBu (3.4 1, wiu 5%). Bropoe MecTo 1o Becy 3aHU-
MalOT KOCTH M KMpP pa3JIMYHOro COCTaBa, HO €ro Co-
JIepxaHue MeHblIle. YeroBek coaepKuUT B HOPMeE 10~
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Onucanue B TECPMHUHAX
KBAaHTOBOW MCXaHHKHU

Puc. 1. [Tupamuaa nepapxuyeckux CTpyKTyPHBIX YPOBHEI OpraHM3aluy OMOCUCTEM, BKIIIOYAsi COLMATbHBIE CUCTEMBI.

psaaka 10.2 Kr >XKMpOBBIX KOMIIOHEHTOB (BKJIIOYas
MeMOpaHbl KJIETOK), T.e. MpHOIU3NTeNbHO 15% ot
cBoero Beca. Tonbko 10% Beca yeoBeKa MPUXOIUT-
Csl Ha BCe ApYyrue coeauHeHus (0eIKu U HyKJIIEMHO-
BbI€ KHUCJIOTHI), XOTSI MOCJACAHNE U OMPEACIsIOT Crie-
UKy Hallero cyiiectBoBaHus. CBsi3aHHas BoOAa
3aHuMaeT oT 25% no 70% obbeMa OETKOBBIX CTPYK-
Typ [2]. [To3TOMY IIOIIBITKY UHME2PAAbHO20 PACCMOM -
PpeHust XUBBIX CUCTeM, HauuMHas ¢ Havyajga XX Beka,
6 mepmuHax maeepovix men (HallpuMep, B TEPMHUHaX
TBEPABIX DJIEKTPETOB) 0COOOTO ycriexa He MPUHECIH.
DnekTperaMM Ha3bIBalOT BellecTBa, O0Jagamline
BHEIIIHUM DBJIEKTPUUYECKUM T10JIeM MOA0OHO TOMY,
KaK MarHUT o0J1afaeT MarHUTHBIM TojieM. OCHOBOI
2JIEKTPETOB SIBJISIETCSI HEPABHOBECHAsl 2JIEKTpUUe-
cKasl ToJspu3allvs, cosaarollas I0JITOBPEMEHHOe
ayiekTpocTtatuyeckoe nose. Ilpu BosmeilicTBUM Ha
9JIEKTPET JIOOBIM MoJjieM (BKJIIoYasi HarpeB), KOTOpoe
HapyllaeT OpUEHTALIMIO YACTULI-AUTIONEM, BO3HUKA-
eT TOK, M ToJspu3alusl paspyliaercsi. DHeprus
BJIEKTPUUYECKOTO MOJISI IEPEXOIUT B TETIOBYIO BHEP-
ruio kg7, B Kj1eTkax TKaHel )XUBbIX CUCTEM, ITOKPBI-

TBHIX oCcHOTUTTNIHON MeMOpaHoii, KoTopast o0Jiaga-

€T COIIPOTUBIICHUEM 10*-10° Omcm 1 oOpa3syer TKa-
HEBOM MOKPOB BCEX DJIIEKTPUUYESCKUA BO30YIMMBIX
cucteM (CMHLIMTHUM ceplia, HEMPOHHOM CeTH MO3Ta,
CTEHOK KeJydKa W T. A.), TaKoe I0Je CYIIECTBYET U
uzMepeHo. OgHAKO OHO CYIIECTBYET M B HEXKMBBIX
cucTeMax — B AUBJIEKTPUKAX U MOJYNPOBOIHUKAX C

YVIEIbHBIM COIIPOTUBJICHHEM HE MeEHee 107 Om cM.
IIpu TepMonHAMUYECKOM PaBHOBECHUU IJIsI HEXM-
BOI'O BEILIECTBA XapaKTepHOE BpeMs AeNOJIIpU3alii

107 ¢. B XMBBIX CHCTEMAX C KUIKUM HalmOJTHEHHUEM,
MOJOOHBIX BJIEKTPOIUTAM, 3TO BpeMsI YMEHBIIIACTCS
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U MOXET HAaXOIMUTHCS Aaxke B MMMKOCEKYHIHOM IUa-
nazoHe. Takue mapamMeTpbl, KaK AU3JIECKTPUYECKUE
MOTepHU, IJACKTpUYECKasl pejlaKcallus, DIEKTPOIIPO-
BOJIHOCTb U T.II., XOPOIIIO U3BECTHBI BCEM (PU3MKAM.
Hanuuue nameHenus sHepruv @epMu B TepMOIMHA-
MUKE 5KBUBAJIEHTHO POCTY XUMHUYECKOT0O MOTECHIINA~
Jla cucteMbl. JIpyruMu cjaoBaMH, MOJISIpU3ALUAS HE
MOXKET CJIYXKUTh IIPU3HAKOM, OTIMYAIOIIMM XUBYIO
OT HEXXVBOI MaTEepUU.

Bo-BTOpBIX, KaK ObIJIO OTMEUEHO BhIIIE, BCE OUO-
JIOTUYECKUE CUCTEMBI UMEIOT UEPAPXUUECKOE CTPOE-
Hue (puc. 1). IToaToMy HEOOXOAUMO OINPEAETUTHCS,
Ha KaKOM YPOBHE MbI ITbITaeMCsl ONUcaTh AMHAMUKY
paboThl OGMOCUCTEM U UX B3AUMOJEUCTBUS MEXITY CO-
00i1, MOCKOJBKY OT BbBIOOpAa YPOBHSI pACCMOTPEHUS
OyneT 3aBUCETh s3bIK onucaHus. [1pu TemnepaTypax
BhIlIE abCcoMOTHOTO HyJs Mo 1iKaie KenbBuHa Bce
CUCTEMBl HaXoOHSITCS B KoJjiebaTeaIbHOM pexume. B
CBSI3M C OTUM MX B3auMOJIeficTBUSI YIOOHO paccMmar-
puBaTh B TEPMMHAX BOJH C AETEPMUHUPOBAHHOW U
CTOXaCTUYECKOM (IIIyMOBOIi) KOMIOHeHTaMu. M3-3a
HaJuuusl BKJIaja IiiyMa MPOTHO3UPOBATh Pe3yabTat
B3aMMOJEHCTBUS HEJIMHEUHBIX OUOCHUCTEM MOXHO
JIMIIB C ONpeNe/IeHHOM BEpOsITHOCThIO [3—5].

B-Tperbux, €CJI MBITATHCSI TIPOU3BOIUTD OLICHKY
SHEPreTUYSCKOM 1IN B XXUBBIX CUCTEMAX B TEPMU-
HaX KJIaCCUYECKO MEXaHUKH, TO ¢ BeJIMYHA OyneT
KOJ1e0aThCsl B IIMPOKUX MpeAeaax B 3aBUCUMOCTHU OT
MAacCHI BBIJEJICHHBIX U B3aUMOACHCTBYIOIINX APYT C
JIpyroM CTpyKTyp. B paGote [6] HaMu OBLIM HaHBI
CIIOCOOBI 1 OLICHKM KOJIe0aHUM JJ1s1 pa3IuYHbIX O1O-
CUCTEM.

B-ueTBepThIX, HanbOJEEe IPOCTHIM METOAOM BOJI-
HOBBIX B3aVMMOJAECMCTBUI NBYX OMOCHCTEM CITYKUT
Teopust aBTOoBOJIH. B paborte [7] (Ha mpuMepe mocTpo-
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eHMsI 0aKTePUSIMU CBOMX KOJIOHUIT) OBLIIO IT0KAa3aHO
HUCIOJIb30BaHUE 3TOM TEOPUU. DTOT XKe IMOAXOH K
OIMVCAHUIO XKUBBIX CUCTEM PACIPOCTPAHSIETCS U Ha
JIpyTre OMOCUCTEMBI Ha KIIETOYHOM YPOBHE.

B-ngaThIX, CYIIECTBYIOT MO KpaifHell Mepe YeThIpe
MIPUYNHBI, KOTOPbIE TIPUBOIIT K YCKOPEHUIO IIPO-
LIECCOB KaK B XKMBBIX CICTEMAaX, TAK U B TEX CUCTEMaX,
KOTOpBIE HAa3bIBAIOT «HEKUBBIMM»:

YCKOpEeHME TIpoliecca BO BpEeMEHU ITyTeM yBEJH-
YeHUs Imara T (XapaKTepHOTO BHYTPEHHETO BpeMe-
HU) TIO 1IIKAaJIe BHEIITHETO peabHOTrO BpeMEHU £, TaK
KakK Py 5TOM BeJIMYMHA 7/T YMEHbIIIAETCS;

—TIOSIBJICHUE B3CTaeTHOro YCKOPEHUS 3a CYeT
TOJIYKOB aKTUBHOI cpeabl. [IpyMepaMu MOTyT Cly-
XKUTh. BOJIHOBOE pPACHpPOCTPaHEHUE IUIAMEHU IIO
OUKOOPIOBY LIHYPY WU TIOPOXOBOMY CKOTUY, JIeC-
HOI Ioxkap, Nepexo/I OT IeKOTePEHTHOI BOJIHBI K KO-
TEePEHTHOI BOJIHE, ITOSIBJIEHUE COJTUTOHOB MPU CYyKe-
HUM TPaHUYHBLIX YCJIOBUI IIpM paclpoCTpaHEHUU
BOJIHBI U T.JI.;

—TIIOHWKEHUE COMPOTUBIIEHUS BI3KOM MU Ta30-
o0pa3Holi cpel TNpU Mepexoie OT TypOYJIEHTHOTO
JIBVKEHUS K JJAMUHAPHOMY, a B TBEPAOTEIbLHBIX Me-
XaHWYECKUX CUCTeMax — IOSBIIEHHE TPU OIpee-
JIEHHBIX YCJIOBUSIX OTPULIATEIIBHOTO COIIPOTUBJICHUS,
HanpuMmep MasTHUK POpoyma, Korma yCKOPSIIONIUiA
MOMEHT OyIeT B CpeHEeM OOJIbIlle TOpMO3IIero [8];

—HapylleHe YCTOUYMBOCTH U3-3a KOHKYPEHIUN
MPU CTOJIKHOBEHUM IBYX MOTOKOB, HAIlpUMep, Mpu
OMMCAaHUM U3MEHEHMsI TOroabl B pe3yJibTaTe
B3aMOJEMCTBUS «IIUKJIOH <> aHTULIVKIIOH».

B-1mecThIX, €CJIU MCIOJb30BaTh SI3bIK KBAHTOBOI
MEXaHUKU ST OITMCAHUST XUBBIX KJIETOK, TO MOXHO
cliesiaTh OLIEHKHU JJ1s1 OMOXMMUYECKUX ITPOLIECCOB CO-
XpaHEHUs] KBAHTOBOM KOTePEHTHOCTU WJIU TIOJISIpU-
3anuu. [1pu aToM moTpedyeTcs: cpaBHUTEIBHO 0OJIb-
IO BPEMEHHOM MHTEpPBaJ >KW3HU KOT€PEHTHOCTU
~1 ¢ [9]. BT0 mocTuraeTcs 3a CUeT CTPYKTYPHOI opra-
HU3alM1 MaKpPOMOJEKYISIPHBIX KOMIIOHEHTOB, CO-
CTaBJISIIONINX OCHOBY XKHBBIX cUcTeM. B aToM Bpe-
MEHHOM WHTepBaje MoJjieKya (pepMeHTa, YCKOPSIIO-
IIEro peakluio, YacTUYHO 3alllMIIcHa OT SHEpruu
TEIUIOBOTO B3aMMOJIEHCTBUSI CO CTOPOHBI MOJIEKYJI
OCTAJILHON YacTU KJIETKU, HAXONSIIUXCS B TIPO-
CTPaHCTBEHHBIX Ipeeiax OT Hee Ha pacCTOSTHUU 00-
Jiee BaH-JIep-BaajlbCOBBIX B3aMMOACHCTBUI. AHaJO-
TM4YHO, TUCTOH B yrakoBke JIHK MoxeT ciiy>kuTth 3a-
IMUTOM KOTePEeHTHOTO KOAWPOBAaHUS HYKJIEOTUIOB
[10]. KoHkpeTn3anus 3TUX MEXaHU3MOB B IIPUITOXKE-
HMU K TJIOOYJISIpHBIM OenkaM (Harpumep, TeMOorIo-
OMHY WJIM MUOTJIOOMHY) WK K (pUOPMIUISIPHBIM OeJI-
KaM (aKTMHY, MUO3MHY U JIp.) TaKXe MOXKET OBITh
omnucaHa Ha sI3bIKe KBAaHTOBOIM MexaHuku [11—13].
Bui60p s13b1Ka onurcaHus — 3TO AeJIO UCCIIeN0BaTeIs.
I[Ipupoma equHa, a BEIOOP METOIOB €€ OMUCAHUS —
3TO TIpeIMET TOTOBOPEHHOCTH MEXIY UCCIeI0oBaTe-
nsamu. Kputepuit onuH: 4eM Ipolie v IMTOHSITHEE, TEM
qyuire. JIninbs Obl pe3yabTaT MOATBEPKAAICS DKCIIe-

WBAHULIKWUN

PUMCHTAJIbHO M HMMCJI OBl IIPaAKTUYCCKHUEC ITPpUIIO-
KEHUA.

B-ceapMbIX, 001N 3aKOH JIJIST OTIMCAHUS KaK X1 -
BOIi, TaK ¥ HEXXMBOM MPUPOALI OMUH U TOT Xe. POCT
KOT€pPEHTHOCTHU B OJHOI JIOKaJbHOM 00JIaCTU IIPUBO-
IUT K YBEJINYCHUIO IEKOTEPEHTHOCTH (Xaoca) B APY-
roii 00JIaCTH WM B OKpYXKaroIlei cpeae. DTO 3aKOH
appuHHOTO IMpeodpa3oBaHU OTHOIICHMWN 1IeH ek -
CTBMS K pa3dMepaM CHUCTEMBbI, KOTOPbBIII OIpeneisieT
YCTOMYMBOCTh CUCTEMBI IIPY KOHKYPEHIINU C APYTH-
Mu cucteMamu. Ha KBaHTOBOM ypOBHE OH U3BECTEH
Kak npuHIuI 'eitzen6epra:

Et>h, (1)

rae F — sHeprus, 3aTpadycHHas Ha OAUH BPEMEHHOM
miar T, a 4 — nocrostHHas I[lnanka (MUHIMAaIbHAS 11e-
Ha AeMCTBUS).

Ha makpoypoBHe ero MOXHO 3arucaTrh Kak
AEAT > AH vnu ApAx > AH, )

rie AE — TpebyeMoe MmpupalleHe KBaHTa SHEPTUU
MpY yBEJIUYEHUU HA OAWH KBAaHT BPEMEHHOTO Il1ara
AT T10 1IKaJIe BpeMeHU (COKpallleHe BpeMEHU peak-
1), a AH — npupailleHue UeHbl ASUCTBUST WU Tpe-
OyeMoe mpupalleHhe KBaHTa UMITyJbca JBUXKEHUS
Ap = mv TIpu YBeJIMUYEHUU HA OIMH KBaHT MPOCTPaH-
CTBEHHOTO I11ara Ax o IiKaje nmpocTpaHcTBa. Y3 BbI-
paxeHus (2) umeeM

(AEAT/ApAx) > 1. (3)

Kax pacriopsautcst 100601 XKMBOii OpraHU3M 3TH-
MU NapaMeTpaMu IIpU KOHKYPEHIIUU C IPYTUMU Op-
raHu3MaM¥ M BHEIITHEN cpenoit, YTOObl O0SCIICUYNTh
YCTOMYUBOCTh CBOErO CYIECTBOBAHMSI, MOKA3BIBAET
pe3ybTaT KOHKYypeHIUU. [1py KOHKYpEeHIINMU IBYX
nIm 60oJjiee pa3BUBAIOIINXCS CUCTEM BBIMTPBIBAIOT T€,
KOTOpBIE BBDKUBAIOT, T.€. JOCTUTAIOT Pe3yjIbTara Cy-
IIIECTBOBAHUS ITPU HAUMEHBIIICH LIeHE TeCTBUS.

Hwxe mpuBeneM HECKOJIbKO IIPUMEPOB, IIO-
CKOJIbKY TpHMEpHl Bcerma IOHATHee, 4eM 0000-
LIEHUSI.

IlepBolii mpumep. Ha Bcex nmepapxmyeckux ypoB-
HSIX XKTBOTO OpTraHM3Ma BEITIIECTOSIITNI YPOBEHb MO-
IyTAPYET BBICOKOYACTOTHBIC CTOXAaCTUYECKUE ITPO-
1iecChl HUXKHETO ypoBHS. HampuMep, Ha mpocTpaH-
CTBEHHBIX MacINTabax B HeCITKU aHICTPEM MBI
BUIMM, YTO MaKpOMOJIEKyJIa TJIOOYISIpPHOTO Geka
(puc. 2a) B cpenHeM coaepxuT mnopsiaka 2000—
5000 aToMOB, KOTOpPBIE B 3TOM MacIlTadbe MOTyT pac-
CMaTpUBAThCS KaK HEM30XPOHHBIE MUKPOMAasITHUKH,
KOJIeOJTIOIIMECS CIyJYaitHoO.

OHU OTKJIOHSIIOTCSI BOKPYT KOBaJIECHTHBIX CBSI3eit
B IIOJIMIENTUIHOM OCTOBE MOJIEKYJIbI HA YIJIBI I10-
paaka 20—60°. DTy ABMKEHUSI CTOXAaCTUYHBI U HE CO-
IJIaCOBaHBI MEXIYy COOOI, HO IO BIIMSHUEM ITepPUO-
IUIECKNX DHEPTETUIESCKUX ITOTOKOB, CO3/IaBaeMBIX
nepexogamu AT® — AJIP B MUTOXOHIPUSX WIU
GIIyKTyausiMy U3MEHEHUSI KMCJIIOTHOCTH CPEIIbl, MX
KOJIeOaHUSI MOTYT CMHXPOHU3NpoBaThed. DIyKTya-
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Puc. 2. briocrcTeMbl ¢ IEPEeXOIHBIM IIPOIIECCOM «IIOPSIIOK <> Xaoc». (a) — MoseKyia TJIo0yISIpHOro 6ejIKka MUOTJIOOMHA UMEET
TIOABIXHYIO IPOCTPAHCTBEHHYIO YITAKOBKY aToMoB. Ee pasMep nopsinka 50 A. BHyTpu «o61aKka» aTOMOB HAXOMMTCS TPYIIIa
aTOMOB, (DOPMUPYIOLIUX I'eM (CBETJIbIi AYCK), KOTOPBIN IIpucoeanuHseT Kuciaopod. PaznuuHast hopma «obiaka», BOSHUKAIO-
1ast MpY ABVXXKEHUU aTOMOB, OKPYXAIOIINX reM, JIM00 MemraeT (IIpu aCUHXPOHHBIX KOJIE0aHWUSIX), JIM00, HA000pOT, CITOCO0-
CcTByeT (IMPW CUHXPOHHBIX KOJIEOAHUSIX) TPUCOCIMHEHUIO WJIM OTIadyu aToma Kuciopona. (60) — Bekrop-kapamorpamma,
CHSITasl B MOJIIPHBIX KOOpAWHATax (CraluoKapauorpaMma Havaja MHMapKTHOrO COCTOsiHUSI). BrepBhie ObLIa mocTpoeHa

yenickuM yueHbM B. Jlayd6eprepom eme B 60-x rogax XX Beka.

M aTOMOB, PaCIHOJIOXEHHBIX BHYTPH TJIOOYISIPHBIX
OenkoB, He npesbilamT 0.5 A, HO Ha MOBEPXHOCTU
MOTYT JOCTUTaTh 2 A 1 6ojiee ¢ XapaKTepHBIMH Bpe-

menamu 102—1073 ¢. Ecm (baykTyalimm CMHXpOHU-
3yIOTCSI, TO, HampuMmep, B MOJIEKyJie MHUOIIOOMHA
9HepreTuYeckre 6apbephl sl TPOHUKHOBEHUSI MO-
JIEKYJIbl KUCIIOpOJa CHUXalTcs moutu B 20 pas.
DTO MO3BOJISIET MUOIVIOOMHY B TUHAMUYECKOM pe-
>KMMe€ BBITIOJIHSITH CBOIO (DYHKIIMIO CBSI3BIBAHUSI MO-
JIEKyJ KHUCIIOpOJA C 3aTpaToii BSHEePTHU BCETO

8.5 KKaj MOJIb L. ITomoGOHBIE yrpaBasieMble ¢ Ooee
BBICOKOI'O MEPAPXUYECKOTO YPOBHS IIEPEXOIbI, B OC-
HOBE KOTOPBIX JIEXKUT MOIYJISIUSI CIIydaifHOTO JBU-
JKEHUS Ha HIDKHEM YPOBHE, XapaKTePHBI 711 pabOThI
MpakKTUYeCKHN Bcex omocucrem [14].

Jpyroii npumep. Bce opraHbl KUBBIX OPraHU3MOB
paboTaloT B IMKJIMIECKOM ITEPHOINIECKOM PEXKIME.
Cepale, XemymoK, KUIIEYHUK U JIPYTrue OpraHbl
MMEIOT KaK COOCTBEHHBIM, TaK U HaBSI3aHHbBI U3BHE
pHUTM paboTHL. JpyruMH CJIOBaMM, BEpXHHIT YPOBEHD
(M03r), B3aUMOJIEMACTBYSI C BHEIIIHEUW Cpenoit, Moay-
JIUpyeT COOCTBEHHYIO YaCTOTy HUXKHETO YPOBHSI (Op-
TaHOB Tejla) TaK, YTOOBI 0GECHeYNTh YCTONIMBOCTD
opraHusma B IieJioM. Hampumep, cpenHssi yactora
COKpallleHUIl cepilia YesioBeKa MPUOIU3UTETbHO
60—70 ymapoB/MuH, y cobaku — 90-—100 yna-
poB/MUH, y KpbIchl — 350 ymapoB/MUH, XeJTyI0K Je-
JIOBeKa COKpalllaeTcsl ¢ 4acTOTou 3 1MKia/MUH, CO-
6aku — 4—5 HUKIOB/MWH, Y KOIIKA — 6—7 LIMK-
JIOB/MUH " T.1. M3BecTHo, dYTO TUNWYHAS
3JIEKTpOKapArOorpaMMa 3J0pOBOTO YeJIOBeKa He sSIB-
JISIeTCS TIOJTHOCTBIO PETYIISIPHBIM ITPOIIECCOM U UMEET
CYIIECTBEHHYIO XaOTMYECKYI0 KOMITOHEHTY. Mccie-

BUODU3NUKA TOomM 66 Ne5 2021

JIOBAaHUE XaOTUYECKON TUHAMWKU CEPACYHOTO PUT-
Ma, ITyTEeM OIIpelieICHUSI MepPhbl PETYASIPHOCTH 3TOTO
Mpoliecca, ITO3BOJISIET TaXKe IIPOTHO3MPOBATh 3a00J1e-
BaHUs 4YeJoBeKa Ha paHHEM STalle WX pPa3BUTUS
(puc. 20).

IIpu cnekTpajdbHOM aHANKM3e LIMKJIOB cepilia Ha
doHe cIydalHBIX KOJICOaAHUI TIPOSIBISICTCS PSIJI CIIe-
HUGUUECKUX TAPMOHUK, OTPAXKAIOIIUX COCTOSTHUE
MOJKOPKOBBIX HEPBHBIX 1IEHTPOB AbixaHus (1.2—
1.5 xonebaHwuii B MUHYTY) U1 aKTUBHOCTb aBTOHOMHO-
ro KOHTypa PETyISIIUU CEePASUYHOr0 PUTMAa MO3IOM
(2 xonebaHus B MUHYTY). 3a 13 4 10 0CTAaHOBKU CepI-
11a B IMHAMUWKE [IUKJIa HAYMHAIOT UCYe3aTh Xa0TU4e-
CKue KOMMNOHeHThI. CepJeuHbIi LIMKJ 3aMeIsIeTCs],
a BEKTOpHas KapAuorpamMMa CTAaHOBUTCS IIOYTHU
OKPYKHOCTBIO. DTO XOPOIIIO 3aMETHO MPU HAJIOXKe-
HUU B MOJISIPHBIX KOOPJAWHATAaX LIMKJIOB IPYT Ha JIpy-
ra. BHe3arHasg cepaedHast CMePTb NPEACTABISIET CO-
00Ii pe3ysIbTaT BbIXOAa CUCTEMbBI U3 PEXMMA MePeX0-
JIOB  «JIE€TEePMUHUPOBAHHOCTh <> XaOTUYHOCTb».
VYopasieHue cepmaiia MO3rOM MCUYE3aeT, ITOCJIE Yero
U3MEHEHUsI ObICTPO UIYT K MCYS3HOBEHUIO PUTMA,
T.e. K OCTAaHOBKE cep/illa U K TMbesin XUBOro opra-
HU3Ma [14].

Eciu akueHTHpOBaTh BHUMaHME Ha COLUATbHBIX
MPOLIECCAX, TO PACCMOTPEHHBIE BBIIIE TOJOXKEHUS
OKAa3BIBAIOTC IIOJIE3HBIMU I OIMMCAHUS pabOTHl B
CUCTEMAX «XMIIHUK <> XEPTBa», B JeMorpaduu 31o
«POXKIAEMOCTD ¢ CMEPTHOCTEL», WJIM B 3KOHOMUKE,
HaIpUMep, TIPY ONTUMMU3ALIMY YIIPABIIEHUS OUpKei
WJIM PBIHKOM Ha OCHOBE MEPUOINYECKON CMEHBI 3a-
KOHOB YIIpaBJIeHUs II0 pe3yJibTaTaM MOHHWTOPWHTA
BO3HUKAIOIINX CUTyaluit [15—19].
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MexaHU3MBI TTEPEXOI0B «IeTEPMUHUPYEMOCTD <
CTOXaCTUYHOCTb» HCITOJIB3YIOTCSI HA BCEX CTPYKTYp-
HBIX YPOBHSX yIpaBjieHUs 6uocucreMamu. B cuHep-
TeTUKE B TIPUJIOKEHUM K XUBBIM CUCTEMaM U3BECTHO
MIPaBUIIO: OuocUcmemMbl pabomarom Ha epanuye nopso-
Ka u xaoca. DHepreTuyeckas 1ejb, 0 KOTOPOUl TOBO-
put A.M. CMOJIOBMY B CBOEH CTaThe, — BTO ITOPOT
SHEPreTMYECKOro nepexoaa Mexay nNopsaKoM 1 Xao-
coMm. MaMeHeHne mopora Bo30yKIeHUsI NPUBOAUT K
W3MEHEHUIO CUMMETPUH cUcTeMbl. KoppekTrupoBKa
OTKJIOHCHUSI «CUMMETPUSI <> aCUMMETPUSI» €eCTb
crioco® ympaBjieHUusl OmocucteMaMu. A CyllIeCTBEH-
HOE OTKJIOHEHHUE OT MOJOXEHHUSI pABHOBECUSI MOKET
MPUBECTH K pa3pylIieHNIo OMocucTeMsl [ 15].

2. MOXXHO JIM HAJIMYNE
OHEPTETUYECKOW IIEJIW IMPUHATD
3A ABCOJIIOTHBIW MPU3HAK OTJIUUYUA
XKHNBOI'O OT HEXXMBOTI'O

B Mmoeii ctatbe «XXI BeK: umo makoe s#cu3us ¢ no-
3uyuu gusuku» [1], KoTopas IOCIyXWJIa IOBOAOM
i 3amMeTku A.M. CmojioBu4ya, mMenach TabauIa.
ITpuBeny ee 31eck.

[To-cytn, B cBoeii cratbe A.M. CMOJI0BUY Ipe-
JIaraeT OOIIOJIHUTbL KOJIOHKY «[Ipusnaku xcueoli ma-
mepuu» 3TOW TaOMAMILBl JOTMOJHUTENBHBIM OJWH-
HaAUAaTbIM TpuU3HaKoM: <«Haauuue 6 anexmponHom
cneKmpe JCUBbIX cucmem IHepeemuueckoll weauw». Of-
HaKO U3 M3JI0XEHHOTO BbIllIe (B MSITOM MYyHKTE pa3-
nena 1) ciemyer, 4TO KOJOHKA «[Ipuznaxku Hexcusoii
Mamepuu» TakKe OymeT 3arrojiHeHa (MasgTHHUK Ppo-
yaa, JIECHOM 1moxap 1 T.1.).

BbIBO/1bI

1. TlonbITKa HAWiTU KakKo¥-JIMOO OJMH abCOJIOT-
HBII, XapaKTEPHBI MPU3HAK XKUBOI'O — 3aHSITHE Ma-
JIoTIepCeKTUBHOE. B XXUBBIX cucTeMax He oOHapy-
JKMBAeTCsl HUKAKMX CBOMCTB, KOTOPLIMU He oOJiama-
JI1 OBI HEXXBBIE OOBEKTHI.

2. 3anmaya ornpenesieHUs XU3HU U MeXaHU3Ma ee
BO3HUKHOBEHMUSI C TOUKU 3peHUST (HDUBUKU SBIISIETCS
HeKoppeKmHoll obpamuoil 3adaueil, TIO3TOMY OHA He-
paspemirma. Hayka TpeOyeT (pakToB U OCHOBaHa Ha
ornepalMoHHOM MeTtozae. Haiile xenmaHue naTb TO4-
HOE OTNpeNeSICHUE HCUZHU U HCUB020 — BTO He Ooee
YeM «UIpa yMa» C CUJIbHBIM aHTPOIMOLEHTPUIYECKUM
akiieHToM. OTcioga UM BO3HUKAET MHOXECTBO
OTIpeNeNICHUN HcU3HU N JHCUB020 I UX OMAUMUL OM He-
HCUBOD2O.

3. EctecTBEeHHO, YTO KaXXOBIif aBTOP CUNTAET, UYTO
JIaHHOE UM OIIpeeJieHUEe SIBJISIETCSI BEpHBIM U MCYEep-
nbeiBaroIM. Tak ObLIO U TaK OyOeT, II0Ka YeJoBede-
CTBO HE CTOJIKHETCH C IPYTMMU BapuaHTaMU «Pa3BHU-
TOU XXU3HW» Ha ApPYroii ¢pu3nyeckoil OCHOBE, €CJIU
STU BapMaHThI JEHCTBUTEILHO CYIIECTBYIOT HE TOJIb-
KO B yMax (paHTacTOB, a B peaJIbHOCTHU.

WBAHULIKWUN

P.S. Patora [1], Ha KOTOpYIO OOpaTWJI BHUMAHNE
A.M. CMmonoBny, OblJIa HarmMcaHa 0oJiee JeCITH JIeT
Hazag. Ha HeKkoTopble BOIPOCHI, MOCTaBJ€HHbIE B
Hel, OTBeTUTh ymanoch [15—22]. Ho mo-mpexHemy
HET OTBeTa Ha Bompoc: «YeM oTiimyaeTcst JKMBO€ OT
HexxuBoro?» [IpuunHa rpocTasi. Bece XkKmuBoe 1 HeX1-
BO€, OKpYXKalolllee Hac, BCTPOEHO B Hally BceyieH-
Hy1o. @u3nyeckue 3aKoHbI Hallei BeceaeHHOit ocHO-
BaHbI Ha ee (pyHIaMEeHTaJIbHbBIX (DU3UYECKUX MOCTO-
SIHHBIX (TpaBUTAlIMOHHAsI MOCTOSTHHAS, TOCTOSIHHAS
IInaHka, cKOpOCTh CBeTa B BaKyyMe, Macca MOKOS
3JIEKTPOHA, MOCTOsSHHAas1 bosibliMaHa, MOCTOSIHHAs
Asoragpo u T1.1.). Ux 6onee tpumuatu. ITocKonabKy
BCE XKMBOE BO3HUKJIO, BOJIOLIMOHUPOBAJIO U CyllIe-
CTBYET B OOHOM M TOM Xe BcemeHHOIT ¢ HEXMBOIA
MPUPOJOIA, TO OHO HE MOXKET HE TTOTYUHSITHCS ONHUM
U TEM Xe ee 3aKoHaM. ZK1uBoe coOOpaHoO U3 TEX XKe dJie-
MEHTOB Iepuoandeckoit Tabauuel .M. MeHnaenee-
Ba, YTO 1 HexxuBoe. OTIUYMe XKUBOTO OT HEXXUBOTO
COCTOUT TOJIBKO B TOM, UTO >KMBO€ C(HOPMUPOBAIOCH
U3 02PAHUYEHHO20 PA3HO00PA3US 21eMeHmMO08 mabaulbl
Menodeneega, Ho 00MeHSA0 IMO 02PAHUYEHUE HA PACUIU-
peHue KUHemu4ecKko20 UCHOAb308AHUS PA3HO00pA3Us
guzuueckux 3aKoH08 npupoodsvi. DTO TTO3BOJIMIIO XKXKUBO-
MY CYILIECTBEHHO ITOBBICUTH ITPOCTPAHCTBEHHO-Bpe-
MEHHYIO CKOpocmb adanmayuy K U3MEHEHUSIM BHEILI-
Hell cpelibl, TOBBICUTh CKOPOCTU KOMOMHATOPHBIX
OOMEHHBIX OIepaluii, IPU CPAaBHUTEIbHO BBICOKMX
TeMIIepaTypax, MexXAy pa3HOOOpa3ueM XUMUYECKUX
2JIEMEHTOB U, TEM CaMbIM, MPOIUTh BPEMSI CBOETO
cymectBoBaHus [20]. CiemoBaTeibHO, B XKUBOM HE
MOXET CYyIIECTBOBAaTh KaKOTO-J1100 OJJHOTrO MpU3Ha-
Ka, KOTOPbIii HEe MPpOsIBUI Obl ce0s1 B KaKoii- JIMbo u3
HEXUBBIX cucteM. HexXuBoe IJIaBHO MEPEXOIUT B
xkuBoe. [TpoBeneHre TMHUM pas3aesa XKMBOTO OT He-
JKMBOTO — 3TO CeMaHTHU4YecKasli mpodieMa makcoHo-
Muu, OCHOBaHHasl Ha 0TOOpe MPU3HAKOB KJlaccuu-
Kalliu MyTeM JOTOBOPEHHOCTU MEXIy UCceaoBaTe-
nsmu [23]. bonee 40 neT ToMy Hasang Mbl Hamycaau
KHUTY «MartemaTtuyeckasi ouopusrka KieTku» [24],
B KOTOPOW U3JI0XXWUJIU MOAXO/ K OIMCAHUIO KU3HEIe-
SITEJIbHOCTU KJIETKM Ha TPEX pa3HbIX MaTeMaThye-
CKMX SI3bIKaX: OMOXMMUYECKOM, BOJIHOBOM U Ha SI3bl-
K€ 3aI10JIHEHUSI BHYTPEHHETO 00beMa KMBBIX CUCTEM
Ha OCHOBE 3aKOHOB KJIacCMYecKOoi MexaHuku. I1pu
9TOM HaMISIAHO MPOJEMOHCTPUPOBAIU, UTO KaXKIbIi
U3 3TUX SI3bIKOB BBICBEUMBAET JIUIb OINPENEICHHYIO
CTOPOHY XU3HEJESITeIbHOCTU KJIETKW, HO CMOTJIN UX
O0BEAVHUTDH B €UHOE 11eJ10€ JIMIIb YacTUYHO. Bo3-
MOXHO, JajibHelillee pa3BUTHE TEOpUM CTPYH [25]
MO3BOJIUT OCYILIECTBUTD MOJTHOE BEJIMKOE O0bEANHEe-
Hue. OnHaKo 00 3TOM MOXHO HE TOJIbKO MeUYTaTh, HO
paboTath B 3TOM HarmpasjieHuu. Kaszanock Obl, pa3-
BUTHE TAKOTO 0O0OIIIEHHOTO, CUCTEMHOTO TTOIX0Aa —
9TO YuCTO (puyiocodckas MeTauznueckas 3aaaya,
Jajiekast OT MPaKTUYECKOTo MIPUIOXKEHUS, U HE CTOUT
Ha 3TO TPaTUTb BpeMsl uccienonareneii. OmHako 3To
He Tak. Ha puc.3 mokazaHbl HAOOPbI YaCTHBIX OMO-
dusnueckux 3agay, Ha KOTOpble B Ciyyae ycriexa

BUO®U3NKA TomM 66 Ne5 2021
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Ne IIpusHaku XUBOIT MaTepun ITpu3HaKy HEXXMBOU MaTepUU

1 2KuBble OpraHu3Mbl Bce 06beKThI HEXKMBO IMTPUPOIA OTBEYAIOT 3TOMY K€ YCJIOBUIO U YCTPOCHBI
XapaKTEePU3YIOTCSI YHOPAOOUEHHOI 10 UepapXUueCKOMY IIPUHIUIY: SJIEMEHTApHbIE YaCTULILI — aTOMbI —>
UepapxuvecKoi cmpyKmypoii — MOJIEKYJIbl — MaKpPOMOJIEKYJIbI U T..

2 2KuBble OpraHu3MBbl SIBJISTIOTCSI Cwmepuu, TalidyHbl, BETep, MOJHUU yepIrialoT sHepruio CoJiHIIa; ByJIKaHBbI,
OMKPbIMbIMU CUCHEeMAMU Y TIOJTyYalOT [3eMJICTPSICEHUSI, TIOJIBMKKA MaTEPUKOB YepHAIOT SHEPTUIO U3 HeAp 3eMJIU.
SHEPrUIO U3 OKPYXKaIOIIEeH cpelibl, Takum 06pa3oM, OTKPHITOCTb XXUBBIX CUCTEM HE SIBJISIETCS
WCITIOJIb3YSI €€ IS TTOAACPKAHUS crnennpUIecKUM IMPU3HAKOM XKUBOTO
CBOEI BBICOKOI YITOPSIIOUYEHHOCTH

3 CnocoOHOCTD peacuposams HA HamarnunuuBaHue, 3JIeKTpU3aliisl, CBeYCHUE, TTOasIpu3anus,
8HewHee o30eiicmeue (pelieniuys) — |medopMalius, MHepLUs, epeMelleHue, pa3pylieHue U T.1. — 3TO TAKXKe
YHHMBEpCaJIbHOE CBOMCTBO BCEX OTBEThbl HEXKUBBIX 00BEKTOB Ha BHEIIIHUE BO3ICMCTBUS
JKUBBIX CUCTEM

4 Cnoco6GHOCTb 3anomMuHams OtBeTHas1 peakisi 00 bEKTOB HEKUBOU MPUPOIBI OOBIYHO TAKXKE
uUHopmayuro 0 MPeabIIYIINX HarpaBJieHa Ha «HEeUTpalu3alio» BHELITHErO BO3aeicTBusI. OTBETHAS
COCTOSTHUSIX M aIalITUPOBAThCST K peaxIIus HEXKMBOTO 0OBEKTa — 3TO CTPEMJIEHUE COXPAaHUTh CBOE MCXOTHOE
M3MEHEHUWIO BHEITHUX YCIOBUM cocrosiHue (mpuHuun Jle-Ilatense, mpuHUMIT JIeHIIa, THEPLIMS

HrlotoHa). CyliecTBYIOT MPOSIBJIEHUSI B HEXXUBBIX 00bEKTaX 1 DJIEMEHTOB
naMsITH, HallpuMep, MAarHUTHBIN TUCTEPE3UC

5 2KuBbie opranu3Mel uzmernsromes u  |OO0BEKTHI B acTpodusnke (0Opa3oBaHMe ra30-MEUIEBEIX 00JIaKOB —
yeaoxucHaomes — TYMaHHOCTE — TaJIaKTUK), B Teodusrke (00pa3oBaHue TOPSYETO Sapa

IIaHET — CPAaBHUTEBHO XOJIOIHON MAaHTUM ITIOBEPXHOCTH TLIAHET —
— TEKTOHUYECKUX IUIUT — MAaTEPUKOB U OKEAHOB), B XUMUU
(rpeobpa3oBaHue CyOCTPATOB B IIPOAYKThI) TAKKE JEMOHCTPUPYIOT
SBOIOLIMOHHOE U3MEHEHUE U YCIOXKHEHUE

6 Bce xuBoe pasmHoxcaemes KoanepBaTHbIe KaIljid OpraHMYECKUX BEIIECTB MOTYT PACTU U IEIUTHCS.
M3 pacTBOpOB coJieit pacTyT KpucTauibl. Kycouek, OTJIOMUBILUICS OT
pAacTyILIEero KpucTajjia, CTAaHOBUTBCS 3apOAbIIIEM 11 pOCTa MOI0GHOTO
Kpuctajia. YepHble KypUJIbIIMKY U OeJible CTOJIObI Ha JHE OKeaHa TaKXKe
Pa3MHOXAIOTCS

7 KuBoe cnocoOHO K camopeeyasayuu u |YCTORUMBBIE BUXPU, TOPHANO, T4yekiku Penes—benapa —

\pecenepayuu nospescoeH il caMoperyaupyolmecs cucteMbl. JleasiHast cocyJibKa Nmocjie pa3pylieHust
BOCCTaHAaBJIMBaeTCs CHOBA. KpucTaibl CIIOCOOHBI K pereHepauu
nedekToB (nuciaokanuii). CiaemoBaTesbHO, caM GaKT caMOperyJIsinuy U
pereHepaluy He MOXET CIIY>KUTh OTJIMYMEM XUBOTO OT HEXXMBOTO

8 2K1Bble OOBEKTHI OCYILIECTBIISIOT Bce peakiiuu okuclieHUs1 0061a1al0T 3TUM CBOMCTBOM, HaripuMep TOpeHue.
00MeH eewjecme C OKpyKalolei [MpeoGpazoBaHKE S3HEPTUU — ITO CBOMCTBO BCEil IPUPOIBI, a HE
CpeIoii C IebI0 pa3MHOXEHUST 1 crnelndUIecKkoe CBOMCTBO XXUBBIX CUCTEM
9KCITAaHCUU

9 2K1Bble 00BEKTHI 00J1a1at0T OTHUM CBOICTBOM 00J1aatoT (peppOMarHUTHbBIE YACTULIBI B MATHUTHOM
HANpasneHHol NOOBUNCHOCBIO 1oJie, UOHBI B 3JIEKTPUYECKOM I10JIe, OPOYHOBCKHE YACTHUIIBI B TETIJIOBOM

oJie, YaCTUIIbl, UMEIOIIIME MACCy, B TPaBUTALIMOHHOM T10JIe U T.J.

10  |2KuBBIM OOBEKTAM CBOICTBEHA Jloxau, cCHeEromnaibl, JJaBUHbI, BOAOIIAAbI U T.II. — 3TO BCE TAKXKeE

HEpaAGHOBECHOCMb COCMOSHUS HEpaBHOBECHBIE COCTOSIHUS
BUODU3UKA  ToMm 66 Ne 5 2021
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— MEXaHUYCCKUC,
— KOCMHUYCCKHUC,
— I'COMarouTHBIC,

— METCOPOJIOTHYCCKUE;

BHemrnue Bo3eiicTBHs, BIUSIIONINE HA YCTOWYMBOCTD:

— paMaIMOHHBIC;
— XUMHYECKHUE;
— UH(POPMAILIMOHHBIE;
— colMaJbHEIe

BeIcTpHIii OTBET ITonsmxHOCTH OTBeT ¢ 3aaepKKon

MexaHnka epeHoca MexaHuka nepeHoca
SHEPruu Macc

o ITepexoa OoT KBaHTOBO#
HrgopMaioHHELH NOACK K KJIACCHYCCKOM MEXaHUKE

— poOOTOTEXHUKA;
— OMOMEMIIMHA;

IIpakTHyecknii BLIXOI:

— papmaxonorus;
— JKOJIOTHS

Puc. 3. Cxema BHEILIHUX BO3ICUCTBUI, BAUSIONIMMU Ha HApYIIEHUE YCTOMYMBOCTU OMOCUCTEM U MPAKTUYECKUIA BBIXO, B CITy-

yae ycriexa co3iaHus oouIeit TEOPUU YCTONUMBOCTHU XKUBBIX CUCTEM.

00BEIMHEHMSI MOXHO OBLIO OBl B3IJIIHYTH C HOBOI
HEOXUJaHHOI cTopoHbl. Bce OHM MMeEIOT MpakTruye-
CKUi1 BBIXOJ B pa3HOOOpa3HBIC COBpEMEHHbBIC OMO-
duzmIecKre TeXHOJIOTUMN.

KOH®JIMKT MHTEPECOB

ABTOp 3asBIISIET 00 OTCYTCTBUM KOH(MDIMKTA MHTE-
pecoB.

COBJIIIOAEHUE STUYECKHNX CTAHIAPTOB

Hacrosmas paboTta He cOIepKUT OITMCAHMS UCCle-
JIOBAaHWII C MCITOJIb30BAaHMEM JIIOJEH 1 JKUBOTHBIX B
KadyecTBe OOBEKTOB.
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Why the Topic “What Is Life from the Point of View of Physics”
Is still under Discussion (a Response to the Article by A.M. Smolovich
“A Hypothesis about the Physical Phenomenon of Life”)

G.R. Ivanitskii

Institute of Theoretical and Experimental Biophysics, Russian Academy of Sciences,
142290, Pushchino, Moscow Region, Institutskaya ul. 3

The mechanism of energy gap formation during the interaction of open nonlinear systems at different hierar-
chical levels of their organization is considered. It is shown that the presence of an energy gap is not a specific
feature of living systems, since this feature also takes place in systems that are commonly called inanimate.

Keywords: energy gap, definition of life from the point of view of physics
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