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OT ABTOPA

IIpepmaraemsrii Tpyx mo Gmomormuaeckoir TePMOJAMHAMAKE HOCHT BO
MHOrOM TOMCKOBBIM XapaKTep, KOTOPLIil, 10 MHEHHIO aBTOPA, XOJIKEH

CTHMYJIHPOBATh AAJbHEMINNe MCCACAOBAHNA (PM3NUCCKIX 3aKOHOB JKM-
BOIl Ipupojasl, B arnx mecaemosanmsx, MO-BUUMOMY, OYAYT yaacTBO-
BaTh Omosorm, puamrm, MaTeMaTHRH Kubepuernkn. B pafore jmesa-
€TCA IIONBITKA HAa COBPEMEHHOM ypOoBHe Hayku cOpMyJmpoBaTh Tep-
MOAHHAMIYECKIe 3aKOHOMEePHOCTH, YIPABJISIONIe CYIeCTBOBAHKEM M
Pa3sBUTHEM JKUBBIX OPraHm3MoB. [l BBIpajKeHHS Ha sI3BIKe TePMOJIH-
HAMUKI MaTepuaJbHBIX, KOHKPETHBIX, DKCTPOCIEKTUBHBIX CBOIICTB
AHUBOT0 HEOOX0ANMMO OBLJIO BBECTH HOBBLIE ITOHSITHSL.

B pabGore aBropy Gblma okazama HeoleHHMasi IOMONIb CO CTOPOHEI
MHOTHX YYeHBIX.

ABTOD CYHTAET CBOMM IPHATHBIM JI0ATOM BHIPA3HTEH rIy00KYIO
GiarojapHOCTh 3a OarosKeaTelbHYI0 KPHTHKY W NeiiCTBeHHYIO II0-
Momb 4iaeny-Koppecnouaenty Axagemnn Hayx CCCP npoc. A. M. KHy-
BUHY, NOKTOPY (pumocodecrux mayk, mpod. MaTeMaTHKH, aKaIeMHKY
Hexocaosankoit Axagemnn Hayxr 9. fl. Roapmany, uneny-koppecmnon-
penry Axagevnn Mepumunckux Hayx CCCP, mpodg. H. A. Bepnmireii-
HYy, flokTopy (minocoderux nayk, upod. A. I'. Ciupkuny, Bcem TOBA-
puiam cexkropa (QuIocoPCKuX BOMPOCOB €CTECTBOZHAMHIA Nucturyra
$uirocopun Aragemun Hayx CCCP, yuactBoBapmmM B 00CYRIeHIN
pyronucu Bo raase ¢ akajgemurom Arajgemun Hayx YCCP M. D. Omenn-
AHOBCKUM m KanjugaroMm gumiaocopernx mayr 0. B. CauroBbim

ABTOpY X0uercsa 0co0eHHO OTMETHTH TY TOBaPUIIECKYIO M HEOIeH M-
MYI0 IIOMOIIB, KOTOpast Oblila eMy OKasaHa cO CTOPOHBI KaHJmAara (hu-
suKro-mareMatmyeckux Hayk B. 10. ¥Ypb6axa u II. I. Kysuemosa, xoro-
PBIM aBTOP BBIpayKaeT CBOW riay0oOKyI0 0JaroflapHOCTh M IPH3HATEb-
HOCTb.

Mocksa, 1964 r. K. C. Tpunuep
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HPEMUCJOBHUE

«..Jm Anfang war die Tal».
Goethe, Faust.

Mbr mepesRuBaeM B HacTOSMIEe BpeMsi OTPOMHBIE CJBUTH BO BCel
HINPOKOH COBOKYIMHOCTH EayR 0 ;ku3HU, C O/(10il CTOPOHBI, DTH C/BUTIH
XapaKkTepua3ylTes TeCHBIM COMNKeHmeM, IMOYTH CIHSHIeM MeHIY CO-
6o, Bcex BerBeil OmosorMM, paccMAaTPUBABIIAXCHA paHee KaK CaMOECTO-
gaTeqbHble AucHUEInHabl, C Apyroil cTOPOHBI, BeCh OHOMOIMYECKHI KOM-
IJIeKe 000ramiaeTcss METOAMUYECKN M MeTO0JOTMYecKN, BINTLIBASA B
ceOs M MCIOJB3YA B HEBUJAHHOI Mepe Bce, JOCTUTHYTOe K HACTOAIIe-
My MOMEHTY HayKaMm 0 HeKmBOil mpupoje. BeipasurenbpHblid mar B
aroMm Hampapiaennn npepcraBiaser kanra K. C. Tpunuepa, BBojsaAIIas B
00CysKAaeMblil KOMIICKC TTOHATHA M TEOPeMbl TePMOANHAMHKH; 9TO —
cMeJioe HauyMHaHme, MOCKOJBKY aBTOpP IOYTH He HMeeT IpeJuiecTBeH-
HUKOB B M30paHHOM MM HalpaBJIeHWH, I KHHUIa IevyaTaercs B IMOPAJKe
o0CyKIeHI,

C Toro BpeMenu, korja [tapHo jax cBoil KJaccHIecKuil aHaln3 Tep-
MOAMHAMIYECKOTO IuKiaa, a Hiaaysnye n boabnman cMorim 1ojBepr-
HYTh €ro MaTeMaTH4ecKoMy 0000IIeHHI0, MPUBJIEKIIN IS 9TOI IeJH
TEOPUI0 BeposATHOCTell, cTajdo OeccIoOpHBIM, YTO DHEPrHA HYHKIAeTCs
(mo. MeHBIIEH Mepe) B JABYX XapaKTepHCTHKAX, (He CBOJUMBIX OJHA K
APYTOi, DTHME XapaKTepucTHKaMu ABAA0TCA: 1) KOXMIECTBO dHEPTUN
1 2) ee KauyecTBO MM IEHHOCTH; 00e XapaKTepHCTHKH Jajn Havamo
060MM TJIaBHBIM MHIPOBBIM 3aKoHaM ydenms o0 oneprum. llepBbrii
yCTAHOBIJ HEM3MEHSEMOCTh KOJIMIeCTBA DHEPIHUM, BTOPOIl — Heu30esK-
HOCTH ee o0ecIleHeHNsA B HM30JHPOBAHHBIX CHCTEMaXx,

Co6cTBeHHO TOBOPS, TOJBKO BTOPOMl 3aKOH TEPMOJMHAMHUKNI ITPOYHO
RBOJMT B XapaKTepPUCTHRY sBJIeHUN (aKkTop BpeMeHH WJIH HAIPaBJIeH-
HOII TocjemoBaTeabHOCTN cOoOBITHII. TOJBKO € ero yCTaHOBJIEHNEM
npuobperaer cTPOrUii CMBICJ H IIOHATHE MPHYHHHOCTHA, OCKOJIBKY IpH-
ypHa o0s3aHa NpeAIIecTBOBATE BO BPeMEHH CJEJCTBHIO M He MOKEeT
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CHY/RHTH IPHYNHON ABJIEHWs, OTAEJIEHHOTO 0T Hee NeHCTBUTeIbHBLIM
dHauYeHueM nHTepBajsa MnHKOBCKOro

V2 22— e

B rakoit (popMynupoBKe NpUHNNIT IPAYMHEHOCTH He 3HAET MCKIIO-
YeHUI 1 ABJIACTCA HEOOXOJMMBIM, OCTaBAJIOCH HCBBISICHEHHBIM, SIBJIS-
OTCH JIM OH TaKKe I0CTATOYHBIM BO BCex caydanx. MoskHO yTBepsxaaTh,
4TO 710JIT0 JIep7KaBIIAsICSA HESCHOCTh B 9TOM BONPOCe OYeHb CHJILHO 3a-
Aiepirajia pasBUTHE TeOPeTNIeCKOl GMOJOTHIL.

Rax s monwitaness obocmoBaTh B ApyroM Mecre, mommas Hay9IHAS
XapaKkTepucTuKa IpomeccoB, COBEPIIAIOIUXCA B IPHPOJIE, OKazanach
AUTA BCeX HayR, JMOCTHIIINX KOJHYECTBEHHOIT 3PeJOCTH, IEeTMKOM yMe-
I[AON[eHCs B OTBETHI Ha J{Ba Boupoca: 1) KaK WpomcXOMuT sIBJICHIE I
2) moyemy omno mpomexomut. [lus Beex HAyK 0 HEKMBOI IpHpoge DTN
AABa Kap/IMHAJBHBIX BOIIPOCA BO BCAKOM CJYyYae OKa3aJNCch M HeoHXo-
JIAMBIMIT, T JJOCTATOYHBIMI,

Tor (arr, a0 eme B Tevenne Bcero XIX Beka, 03HAMEHOBABIIEro-
Cs1 TARNM BEJMKOJIEIHBIM PacHBeTOM HAyK O HEKMBOH mpmpome, Omo-
JOrM IMPOoJIoJIARaNla YIOPHO He IOJaBaThCA TEOPeTH3aluy U MaTeMa-
THYECROMY MOJIeJIMPOBAHMIO, 10 HeJaBHEro BPeMeHH He HAXOMHJ I
ce0s oOpacHennit. CeblIkn Ha 06MINe TPUBXOIALIIX nepeMeHHBIX, Ha
HEIOBTOPAMOCTh 9KCIEePAMEHTOB mpm crpormx ceteris paribus, ma
CJIOKHOCTh NPUYNHHO-CJIECTBeHHBIX OTHOIUEHHIT B cHcTeMax M T. IL.
OBIIN SIBHO HENPHHIMIINAILHBIME, KaK 11 B0OOOIIe BCAKME IONBITKI MO-
TABHPOBATE B KaTeropmsAx KoJWvecTBa TO, YTO TpebyeT NPHU3HAHUSI W
yueTa HOBOTO KavecTBa. Ho 1o o6cTosTenseTBo, 9o mpusHanme 3a K-
BRIMII CHCTEMaMH HOBOTO KayecTEa I110 CPaBHEHUIO ¢ HEeKMBOI IPHpPO-
J0H, Kasanoch, HEM30eIKHO TOJKAI0 TEOPHI0 B OOBATHS BUTAJIN3Ma,
CTOATO Iepej OMOIOraMI-MaTePHaJInCTaMI KaK HeIepeXo/ iMblii 0apn-
ep. (Hame Bpems mokasamo, uro mame B obmacTm SAepHO  (pu3uKH
HeT Hellepexo/uMbIX 6apbepos, B TAaHHOM IIPIMepPe — HHePreTHICCKIX ).

Beio mepsylo momosuny mamero cromeTms cTHXMITHO co3peBaJia,
OZTHAKO, MBICIB O BajKHeIIIeM KadecTBe, HaOJ0TaeMOM Kak Ha BCex
/RIBBIX CHCTEMaxX, TaK M Ha MCKYCCTBEHHBIX YCTpOMCTBAX, CO3JaBaB-
IITHXCA TeJI0BEKOM I yCHIEHHA CBOeif BJACTH HaJ IPHPOAOIl, M B TO
/He BpeMs KaTeropuYecKH OTCYTCTBYIOIN[EM B KaKuX ObI TO HHU OBLIIO
HE/KMBLIX 1 HE IIOCTPOCHHBIX YeJOBEKOM 00BeKTax., ITHM KadeCTBOM
ObLia HeaecooBbpasnoeTs (MHAYE MOMKHO HAZBIBATH €0 IeJeHarnpanieH-
HOCTBIO, IeJieycTpeMIeHHocTsio n 1. 11.). Ilonyanmace Kypbe3Hasi anTH-
HOMUA: eCJaM TpPH3HAHHE IPAaBOMEPHOCTH JUIA OHOJOIMH, IOHSTHS
MEeJIn HWIM BOUpoca «/UIT Yero», Kasajdoch HAIIUM HAyIHBIM InmpeJ-
IeCTBEHHUKRAM Hem30eKHBIM BIaJeHHeM B MICATHCTHYCCKII BITA-
JHU3M, TO HEMEHBIIHM METO0JOIrMYeCKIM TPeXOoM IIPejiCcTaBJIAN0CH UM
HPHIINCEIBAHIE IleJIeHapaBIeHHOCTH HeKUBOIL IPUpPoJie; 9TO Vike I'po-
3o pugensmom, Taxmm obpasom, 0T IPMHIHIAATBEOH KavyecTBeHHOI
'PAHIL MERIY sRUBOIL M HEKNBOII IMPHPOJ0Il BCe PaBHO HHKAK HEJb3S
OLLIO yiiTH. - |
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Mosker ObiTh, IMEeHHO KMOepHETHKE, IOABCPTHYBIIECH YCIENIHOMY
CPaBHHTEIBHOMY aHAJIN3y MCKYCCTBEHHBLIC MeJeHAIpaBJIeHHBIe YCTPOil-
CTBA M JKOBBIE OPTAHU3MBI, KPyr OHOJOrAYeCKNX HAVK B HaWOOJIBIIEI
Mepe o0sA3aH mpeojiojieHmeM «Gapwsepay ImexecoobpasHocTH 06e3 cxoja
C TO3HIINM MaTepuaJm3Ma.

JT0 mpeojoeHne, Kak MoapolHee CKajkeM HUKe, OCHOBEIBAGTCH HA
rIaBHEHIINX MOHATHAX TEOPHH HH(OPMAIAN: TOHATAAX KOJMHPOBAHH O
MOJIeJIN M POrpaMMMPOBAHNIA.

Tar nnm mEave, ceifyac ysKe MOKHO ¢ YBePEHHOCTBHIO CKa3aTh, 4TO
npnbaBieHne K KIACCHYCCKAM BOIPOCAM «KAK» M (II0YEMY» TPETHETO
PaBHOIIPABHOI0 4jeHa — «JJIA 9ero» NnocTaBmJ0, HaKOHeIl, OMOJIOTHIO
Ha TIPOYHBIM HAYIHBEIN QyHIAMEHT. .

Haa Oomomoros XIX Bexa IpemcTaBisLIoCh HEMBICIMMEIM, YTOOBI
JeiicTBIE MM CJIeJ[CTBHE HAIPaBJIAIOCh YeM-T0, UTO JOJIKHO HACTYIHTh
B €ro pesyabraTe, T. €., IO CYTH Jieja, 4TOOBI NMPUUYMHA SABJICHHUSI NN
npomnecca Haxoxmjgack B OyAymeM OTHOCHUTENBbHO 3TOoro sAsieHms. Ho
TOT 7Ke YIOMAHYTHIM BHIIEe CPAaBHATEJBHBIN aHAJIN3 KABBEIX CHCTEM M
mesecoo0pasHBIX aBTOMATOB IIOKA3aJ € IOJHOI SACHOCTBIO, 9TO €CJINU
eJb cama mo cebe emie mHe CyIIeCTBYeT, OTHOCSACHL K OyAyIIeMy m II0-
TOMY He HMed npaBa OBITH NMPHIMHOIL Tero ObI TO HH OBLIO B HACTOS-
II[eM, TO CYH[eCTBYeT M pa3padaThiBaeTcss 3apaHee KOJOBAfg MOJIENb
ATOIl IeaH, KOTOpas IpejIIecTBYeT IeJeHallpaBJIeHHOMY JeilCTBHIO
I HE COJep/KAT HUKAKUX OTBOAOB IIPOTHB IIpaBa CJIY/KHUTh €ro IpH-
YHUHOIL,

JaMeTnM, 4T0 B TPEANIeCTBYION[EM IepHOJe PAa3BHTAA HaYIHOI
¢dmu3mosornn n 6mosornm, B Tedyenne Bcero XIX Bera, Takme YCTaHOB-
JeHHbIe K HamemMy BpeMeHn (DaKThl, KAk KOJAMPOBAaHHELIE OTOOpaKeHMs
nHPOPManUOHHOT0 MaTepmaja, KaKk IepBUYHbIe, TaK W AKTHBHO pe-
KOMOMHIPOBAHHLIE HEPBHOI CHCTEMOI, GBIIN eme COBEPIIeHHO HEN3-
BecTHBI. IloaToMy GOMBIMIMHCTBO TAKMX MOHATHI, KaKk 3agada HJIA IeJb
NPeJICTOALer0 JecTBNA B moTpedHOM IS opraHm3Ma HalpaBJIeHNH,
CYMTAIOCH HOOTHEeMJICMOM IIPHHAAICRKHOCTRIO meuxonorun. Canraiocs,
YTO KOJ IPOrpaMMbl, HAIpaBJIEHHOII K ONTHMH3AINN TeX WIN HHBIX
VCIOBUIT CYIEeCTBOBAHMS OpPraHm3Ma, MBICJUM He MHaYe, KaKk B YCJIO-
BISIX BBICOKOPA3BUTOTO CO3HAHMs, 00JaMal0Nero BCeMI BO3MOKHOCTSI-
MU I (popMyaMpOBaHNA OYepeaHBIX 3ajad M meneir jpeiictema, Ma-
TePHAJNCTHI, TAKIM 00pa3oM, CTOSIN mMepej albTepHATHmBOIl: ambo Jo-
INYCTHTH HAJHMYNE PasBUTOIl NCUXUKHN M CO3HAHMA Y JOKIEBOr0 UYepBH,
MeAy3bl WM JepeBa (9To, pazyMeeTcs, OTBEeprajJoch Kak sBHBEIH a0-
CypR), mubo cuymTaTh, YTO HH OJHO M3 IOHATHII 00CYKIaeMOii 3/Iech
KaTeropum BooOIe He NPMIOKAMO K IOJABIAIOIIEMY OOABIIHHCTBY
JKMBOTHBIX, a TeM Oosiee pacTuTedbHBEIX BHI0B. (CBOOOIHO YYBCTBOBAJI
ceOs B aT0i1 00ACTH TOJBKO BHTAJAM3M, HNYeM He O000CHOBAHHBIE I'H-
II0Te35l KOTOPOTro ITO3BOJIAIN JABATATHCA KaK YIOJHO JajJeKo B Hampas-
JeHNN yucrToro (hmHagnama,

OOnapy:keHHBIe B HAIIN JHX BO3MOKHOCTM OPTaHA3MOB IO JIMHUH
IOCTPOCHHA N KOMOHMHHPOBAHHA MMM pasH0o0OpasHeNmNX MaTepualib-
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HBIX KOJ0B, MPUTOAHBIX s oTOOpakeHus Bcex OecUHCIeHHBIX (popm
AKTHBHOCTU M JKCTPANONANAN OYAyIero, HaUYWHAA € IIPOCTBHIX TPO-
NMU3MOB 1 KOHYAs CJHOKHEHIINMHA BHAAMI HANpaBJIeHHOTIO BO3/eilcTBHs
Ha OKPY/KalOmHil Mmp, IMO3BOJAIOT HaM Telepb TOBOPHUTH O IleJieHa-
IPaBACHHOCTH WJIW I[eJeyCTPeMJIEeHHOCTH B aKTHBHOCTH JII000Oro opra-
HU3Ma, MOKeT ObITh, HAUMHAA YiKe ¢ OJHOKJIEeTOYHBIX, HIMAJI0O He PHC-
KYys COCKONB3HYTH B (pnmHaan3M. HakanamBaeMslit ceitgac pakTHICCKMIT
MaTepmnaj n3 o6JacTH CPaBHATENBHOII (DU3MOTOTHE TOBOPUT O TAKOM He
IpeAmojarapmeMcss HUKOTJa paHblie pas3HooOpasmm MaTepnalibHBIX
cyOCTpaToOB peryJAnMOHHBIX KOMOB M camMux (opM W IPUHINIOB KO-
ANpOBaHMA, B KOTOPOM OCO3HaBaeMble M BepOaJM30BaHHBIC TICHXHYe-
CKHe KOJbl YeJIOBEYEeCKOT0 MO3DNa 3aHMMAIOT JIMIIHL MECTO OHOI M3 Ja-
CTHBIX XO0TfA m Hanbojiee BHICOKOPA3BUTHIX (GopMm.

llorsiTme mporpamMmsel JeiicTBUSA, 3aKJIaJbIBACMON B aBTOMAT WM
BHIpadaTEIBaeMOM FKUBBIM OPTaHU3MOM JIIS MPOKJIAJIKE IYTH K Tpedye-
MOU I1eJiM, BRJIOYaeT B ceba gaske (PUIOIOTMIECKH MpejpenieHne Wim
IpeBUeHIe Yero-To, OTHocAmerocss K Oyaymemy. TepMua mporpam-
ma (llpw + ypappa = npegnadepranme) npsaMo mogdepKUBaeT, UYTO
peuys mjaeT He O CaAMOM IIpeJicToAIeM coOBITHH, a 00 ero onmcauum
YyepraMu COOTBETCTBYIOIIEr0 KOJA.

B Hecroapkmx mpepsigymux paborax A IpoaHaJIN3NpPOBal, B Mepy
CBOET0 yMeHbA, KaK 0QopMIsAETCSA ABOICTBEHHAs MOJEJb BEpPOSATHOTO
1 norpebHOTO OopraHm3My OyAymiero NMpUMEHHTEJIBHO K ero JieilcTBO-
BAaHNIO, KaKOMH CBOMCTBAMH, NO-BHANMOMY, o0xajgaeT TIporpamma
OpeJIpHHIMaeMOro JeHCcTBHA W 4YTO MOKHO BBICKaszaTh ceifgac
0 B3aMMOOTHOIIEHHAX TAKOHl KOAUPOBAHHOII IIPOTPAMMEI ¢ IOJYMHEH-
HBIMU HH30BBIMHM WHCTAHIUAMHA YIIPABJICHWA IBUTaTEJBHBIMU aKTa-
mu !, Kak o manGosee BasKHBIX WepTax MPOrpaMMHpPOBAHHA JeilcTBMIL,
HaoOMHIO 37iech 1) 00 akRTHBHOCTH, MPOHH3LIBAMOIEl c000I0 KaK Ipo-
rpaMMHpOBaHNEe JICHCTBHA, TaK M camo jAeiicTBUe, U 2) 0 HEYKOCHU-
TeJbHO HabMOJAaoNeMcsa BO BceX IporpaMmax aToil rpyInsl CBOMCTBE
0000IeHHOCTH B pe3yJbTaTe AKTUBHOrO Ke BHYTPEHHEro IIporecca,
CBOMCTBe, BeAylLleM K TOMY, 94TO IiporpaMMa CIHYyCKaeTcs K HU30BBIM
OprafaM JeHCTBUS BCerja B MaTPHIHPOBAHHOIT (hopme, 0 IPUHITAILY
«ecam — To», l; «> myj. EcrectBeHEHO m02TOMY, CcTpeMmieHHe MHOTHX
KnOepHeTHCTOB MCIOJb30BATH 3/€Ch JUIs MaTeMaTHUYCCKOro aHajnsa
ABIEHUN TEOPHIO MIP.

B macrosmieii BeTynuTenpHOM craThe s cjesa IMONBITKY aHajan3a
TOU 7Ke KaTeropuu ABJIeHHN aKTMBHOCTH B NPUMEHEHHN K mpodiaemMam
passuTHA, KOTOPHIM mocsAmieHa u sesa mHactosmas kaura K. C. Tpua-
qgepa.

i

'"H. BepanmrTeiin. CM. cratem B jKypHaJax «Bompochkl HCHXOJOTHEY,
1957; «IIpobaemsr kmbepHeTHKRH», Brim. 6, 1961; «Bompocm ¢maocodmmy, Ne 6,
1961 1 Ne 8, 1962. 1. M. T'easdanpn B.C. Typburekeasr m M. JI. Ile 1

amu CO. «Buonornueckne acnexktsr knbepmerurm», AH 1962,
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ABTOp KHUTH CMOT ITOKa3aTh ¢ TMOJHOH yOeANTeIbHOCTHIO, 9YTO TAK
HaseiBaeMasg «teopema Ilpuroskmma» !, rmacsamas, dYro «OTKpHITafd
TepMOJAMHAMAYECKAs cHcTeMa, mpuOamsKalomasca K YCTOMIHBO-CTA-
IMIOHAPHOMY COCTOSHHIO, M3MEHSAeTCA BO BpeMeHH Bcerja B Halpas-
JeHn#, KoTopoe o0ycaoBimBaeTcs ocaableHHeM TepMOJHHAMUYECKOI
crarsl [X;]», GeaycioBHO, He TpHIOKIMa K dBMOpPHMOTeHETHYECKOMY Iie-
PHOAY PasBATHs OpraHmaMa, MOCKOABKY B dToM mnepmoie auddepen-
MUANT ¥ CTPYKTYPUPOBAHHA OpraHmaMa, OT OIJIOJJOTBOPEHHOM silIe-
KICTKH JI0 POMJIEHHsA Ku3HecnmocoOHOoi ocobm, mpomcxoxut Oecrpe-
PHLIBHOE HapacTaHme yAeABHOTO IPOM3BOJCTBA DHTPONHH. Y CKOPEHHOE
BO3pacTaHme AHTPOIMH B HENOCPEeJACTBEHHOM OKDPYKEHHMH OpraHmaMa
B OTOM TIepHoje HeloCpeACTBeHHO CBA3aHO M, IMO-BHAMMOMY, NPAMO
00yCJI0OBJIEHO MHTEHCUBHBIM BO3pacTaHHEM OTPHIATEJIBHOIl 9HTPOIINA
UM HErsHTPONHH B caMOM OpraHuaMme, ABJIAIIEHCA MepuioM
VCJIOMKHEHHA ero CTPYKTYpPHI, ero mporpeccmpylomeii anddepenima-
Uy, HakoHel (4TO CBOJUTCA K TOMY ’Ke CaMOMy) ero JABHIKEHHS B
CTOPOHY BCe YMEHBIIAKII[EICA BEPOSTHOCTH COCTOSHU.

Onupasch Ha TaK HaseiBaeMblil OmoreHeTmuecKkmit 3akon I'ekkens
M oTMedas, 4TO «d>MOpmMOHaJbHOE pa3BUTNe HauboJee BHICOKOPa3BM-
TOr0 OpraHm3Ma — TeIIOKPOBHOTO JKABOTHOTO — ABIAETCA Kak OBl
Ype3BBIYAiiHO YKOPOUYEHHBIM IIOBTOPEHMEM BCEH Ipeaslymieit 9BOJII0-
nun sKUBoTHOro Mumpa» (crp. 36), aBTOp CUHTAET BO3MOKHBIM 3aKII0-
YUTH, YTO HeIpUrojHocTs Teopemsl llpmroskmaa K sMOpmorenesy
TOBOPHUT TAKKe O ee HeIPWIOKUMOCTH K (PIIoreHeTHIeCKOH DBOJIIOIUI
B KayecTBe IIOKasaTeJsdA HampasjJeHns OMOJI0rmueckoro Iiporpecca
(«merassomonuuy ). TepMoanHAMUYECKOMY aHAJIMA3y 3TOro TOCJejHe-
ro mpomecca, Koropomy astop mocpsamiaer Il riaBy cBoeit KHHTH, MBI
He OymaeMm 3jech CJleoBaTh M JIMIIb MONBITAEMCS B HEMHOTHX ab3amax
MOJKPENATH €r0 BHIBOJBI ¢ HECKOJBKO MHOH CTOPOHBEL.

[Tpesxme Bcero HY:KHO OTMETHTS 3J/leCh CYI[eCTBEHHOE CMBICIOBOE
pasimume MEKAY TEeCHO CBA3AHHBIMH IOHATHAMH HEr3HTPONMU U
nagopmanuu. Moskno ckasarh, 4YT0, OTHOCSACH B KOHETHOM CHUeTe
K OJHAM X TeM ke Oo0beKTaM, OHH XapaKTepu3yloT B HUX Mepy
(meraaTpouns) m copep:kanme (mH@opmanusa). [IBa oOmexTa MOryT
OBITH IPMPABHEHBI APYr K JPyry B OTHOIIEHHM KOJMYECTBA BaKIIO-
qalomnieiicss B TOM 1 J{PYroM HErsHTPONNHA, B TO 3Ke BpeMsA dTH 00HeKThI
MOTYT CYIECTBEHHO PasjmdaThCss MeKAy co0010 B OTHOIIeHHH MHEOP-
ManmoHHOTO coxepskanng, Mosuao BeIOpaTh, HampuMep, JBa BHJA
pacTeHuii, paBHBIX MeMKAy co00if B CMBICJIe Mephl HX CTPYKTYPHOI
«IIPOTHBO-BEPOATHOCTH Y, HO U3 OIIOJ0TBOPEHHOM 3aBA3H O[{HOTO HEM3-
OesKHO M ¢ BBICOKOII Mepoil OHOJOrMYecKOH AKTHUBHOCTH Pa30BbeTCSA
¢manka, a U3 JAPYroro — JaHABIOL 3Jech CyN[eCTBEHHO, 4TO HHEPOP-
manua Kak (daxtop pasBHTHSA Heo0X0HMO IloJpasymMeBaeT MaTepHa-
JIM30BAHHYI0 NPOrpaMMy, a 5Ta MocJaefHsAs TpebyeT ompejeeHHoro

! U, Ilpuro:KuH BBejgenue B TePMOAHRHAMHKY HEOOpPaTHMBIX IIPOIECCOB,
HJI, 1960.



ROJ@, KOTOPBIA TOJBKO M ABJIACTCH YCTOMYMBEIM KIIYOM KaK coXpa-
HeHMsT BUJIa, TAK U HAapaBJIeHHOT0 pa3BUTH A, |
SacIy/KIBaeT BHEMAHHUSA, UTO IeJeHAalPaBICHHOCTh, ITPOrpaMMM-
POBaHHAs AKTHBHOCTH JBOJIONUM BUJA OTHIONL HE ABIACTCH Heo0XO0-
AUMBIM 1 H3HAYaJBbHBIM yciaoBmeMm ssoxionun. HaoGopor, srementap-
HBIE MEXaHW3MBI JapBHHOBCKOIO
«survival of the fittesty =na
OCHOBE (PIIOKTYamHOHHELIX HacJe-
JTyeMBIX MyTamuili He TpeOyioT HU
IeJIeHAIPaBICHHOCT, HH AaKTHB-
HOTO IpeanporpaMMupoBaHu.
Rorkypenrnas 6Gopsba MyranTos
r MOMeT OBITH (B ITpOCTEHINMX CIY-
T YagxX, KOHEYHO) MEeJUMKOM CMOJIe-
JAPOBAHA ABTOMATHYECKNIM Mexa-
HI3MOM, JIOBOJBHO HECJOMKHBIM B
npuHOoune. lTarkyio Momeanb I
00Jiee CIOYKHBIX CAVYAEB IILITAJCH
B cBOe BpeMms mocTponth Vito Vol-
lerra; HHUKe s MOKaKy B HEeMHO-

Puc. 1. Kpusas skcnomenta pasmmo- 1HX CJAOBaX, Kak CTPOUTCA o100~

JKeEdsl ¢ B GYHKIMM OT pammoHa r. Hasi MOJeNb A Hambojgee cxe-
MaTH3mpoBaHHLIX yeaosmit, O6-

JacTh BBOJIOIAM  TIOCPEACTBOM
«survival of the [ittesty orasamachr OHEM W3 HEMHOIHX CUACTINBLIX
CTOPOH TeOpHM Pa3BUTHA, JOCTYIHBIX MOJEJNPOBAHNI0 Ge3 mDHUBIeUe-
HHA BOIPOCA «IJIs 9ero», MoKeT OBITh, HMEHHO II0ITOMY OHA IIOJIAa-
jJack, B PpyKax reHmajpHOro [lapBmua, yOeamTensHOIl TeopeTH3AIlUH
y&e cro Jger Hasajx. B pmanpmeiimem mocaemosatenn [lapswHa cosep-
IMVIH OIInOKY, KOIIA OHM IOUBITAJNCH HTY HBOJIONHI0 TepPe3 aBTOMA-
THKY TPaKTOBATh M KaK eJIMHCTBEHHBIT MeXaHM3M HBOJIONNH. A oH He

OBIT HI eIMHCTBEHHBIM, HII JTaJKe BajKHeNTIIIM,
llycts mmeercs Teppmropumsi, obmajaromas emo IHTATEAbHOIL

MaTepun crabmiapHoii emkocti D m obmraeMass HeKOTOPHIM OHOPOJ-
HBIM IITAMMOM TIeDeMEHHOl YuciaeHHOCTH /N W IepeMeHHOTO Ke 3Ha-
YOHIA DKCIIOHEHTA pasMHOKeHHA ¢. Pammon nmuranms, mpuxoasuiuiics

Ha OfHy 0co0b, obosHaumm r =—- Ilpmmem Taxme (pme. 1), urO

JRCIIOCHEHT pasMHOMEHHNA ¢, T. €. IOoKasaTeJhr TeMIa IIPpOIEeHTHOTIO

L]

| r
pocTa IOroJoBhSA, CBSIBAH C PAHOHOM 7' 3aBHCHMOCTBI0O ¢ = kln (r )
0

Rakosa Obt Hum Obima mepsoHavYadbHAs YHCJIECHHOCTH IOTONOBBS, 110

D _
TOTO MOMEHTa ImOKa —~=>M, T. €. MOKa Ha J{0JII0 Kas1o0ii ocobm IIPUX0-

AUTCA KOJMYECTBO NNINE Ooiblllee, HeKeJIH MaKCHMyMm R, Kakoil oma
MOZKET TIOrJIOTHTH, MMEeT MeCTO HKCIHOHEHIHANBHBII POCT IIOT0JOBBS
C MaKCHMAaJbHBIM BO3MOKHBIM JiIA Hero teminom ¢ = (Q, T. e,
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N = Nge? (mam, ecinm 3HAYeHHE DKCIOOHEHTA Kak-a1mbo (PIOKTyHpyer,
t
§g dl

N = N¢&® ).
A D i (8 SN
Horma NN pocrturio 3HauyeHHs =~ AAJIbHEIA ero pocr co-
IPOBOKAETCA COOTBETCTBCHHBIM yOBRIBAHHEM pammoHa r, a clejoBa-

TeJbLHO, M TeMIIA PA3MHOKCHUA ¢ = kln(;{;). B raroii-to momenT Oyjer
JOCTHTHYTO TaKoe 3HAYEHUE I' = Iy, IpH KOoTOpoM mMmeeT mecto ¢ = 0,
T. e. nojoskenme steady state, Korjma umciaeHHOCTHL ImmITamMma Oyjer
crabnananposana. Marepnan or R mo ro (pme. 1) Mul o603HAYMM Kak
KOHKYpPeHTHBII mHTepBajd, oOmxacte 3sHauveHmit O <<r <ry— Kak
MHTEepPBaJ BEIMUPAHNAS.

Ilpepmonoskum Temepb, 94Tn y KaKoil-TO BechMa MaJaoil JApoOHOIL
JacTH & MOroJoBbsa /V BO3BHMK/IA ciaydaiiHas IOJORUTEJbHAS MYTAIs,
BHIpa;KAalONIascsa B BO3MOYKHOCTH JJII MYTaHTOB 3axBaTa B KOHKY-
PEHTHOM II0JIe PAIUuOHOB Iy, Ooapmmx, 4eM cTabmamampoBaHHOE I,
TaK 4T0 I'n = ro + Ar. I'opcroura Ne myTaHTOB 3axXBaTHT TOrjaa JJIs
ceba Ner, mpopaykra, ocrasiss Ha poao N(1—e) ocobeit craporo
runa D — Nerp npopykra. Bemomuns, uro D = Nry, maxommm, uTO

Ha OJHY 0cO0Bb cTaporo THIa Temeph NPHAETCS PAIHOH

N (ro — er,,) __Nro(1 —e)—NeAry 5 eAr
N{A—e N1 —eg 0. 4 —¢g"

T. €. MeHbIIN, ueM ro. B pesyabprare (pme. 2), Kak GBI MaJx Hu OB
B IIePBBIL MOMEHT IIPOIEHT IJIIOC-MYTaHTOB €, oHM 1) yBeamuar cBOid
SKCIIOHEHT Pa3MHOKEHHNs ¢, CMECTUB I'j, BIPaBo OT TpPaHUILl Iy H
2) cMecTAT palHOH CTAporo THIA I JeBee IPaHHUILI cTabMIN3anuu I,
T. €. B HHTepBaJ, rje yObiBaHHe yse He KOMIEHCHDPYETCS poOKaae-
mocThio. He Tpyamo yBHIeTh, YTO IpoOIecc COBepIIaeTcs jajee JaBH-
HOOOpasHo, 3aBepliasch HeM30eKHBIM IIOJHBIM CXOJAOM CO CI[EHBI
«MOpPaJbHO-YCTApPEBINEro» JOMYTAHTHOrO THIIA. B 3aBUCHMOCTH OT
IPUBXOAAMINX ITapaMeTpoB (Ipeskjae BCEro OT CKOPOCTH OTKJIMKAeMO-
CTI DKCIIOHEHTA PasMHOKEHHUs ¢ Ha CMeIIeHHme pamuoHa r) IpoIecc
CMOKeT IPHHATH KoaebaTenpHyl (DOpMYy CHHYCOMJHI cIepBa BO3pa-
cTallleil, a 3aTeM 3aTyxalHieil aMIaTyAbl (caydail, aHaIn3upoBaB-
muiicas Boasreppa). Mecro myranToB Morao OBl TakiKe B3aHATH,
He MEHsMs CYHN[HOCTH IIpoIecca BBITECHEHHS, IPHIIIOe IjeMs, o0ia-
faomiee HOJOMKATENBHBIM 3HaUYeHHeM Ar 10 CpaBHEHHIO ¢ TIPeKHHAM
niieMeHeM — BIajeableM oA, IlpegocraBuM KeJaomuM 3aKOHUNTH
BBIKJIQKI IIOCTPOeHMEM IloJaydaiomnierocsa suech auddepenmmaisHoro
yPaBHEHUSA ¢ ero HEeMHOTOYHCJICHHBIMI BapuaHTaMH.

Has mac ceitdac Baskmo apyroe. M3 mpusepensoro pasbopa acHO
BUJIHO, 9TO «sSurvival», BEUKHBaHme Jydine IIPHCIOCOOJEHHBIX IIIIOC-
MYTaHTOB HH B KaKOIl Mepe M HM Ha KaKOM dTale He ABJIAeTCH 3aja- \/
Yel WM AKTUBHO IIpeciefyeMoil Ueabio, 3jech 0HO — He 0olee, Han\/
aBTOMAaTHYECKH HACTyNAKOIUil pe3yanTaT, HemaOe;KHBIH Besjge, I/e
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steady state mmeer Xxapakrep HeycTOilYMBOro paHOBecHA. MyTHPO-
papmiasi JopMa ecTecTBEHHO OCTaBisgeT 3a €000l MHUTaTeNbHOEe II0Je
M BO3MOJKHOCTH HaJbHEIIero pasMHOKeHHA, B TO BpeMsa KaK IO/ aB-

JeHHAA MPOCTO BHIOBIBaeT 13 WIPHL
OueBugHo, TakmM 00pasoM, UTO 9IBOJIOINOHHBIE CMEIeHH:, OII-
pafoliecs Ha ciaydaiinbie, (QIOKTyalHOHHbIE IJIIOC-MYTaI(Iil (MuHYC-
MYTAHTBI IIPU MaJIOM €, ecTecT-
R BEeHHO, IOJABIAIOTCA ellle PaHb-
e, 4eM € CMOKeT J0CTHYhL KOH-
KYPEHTHO CII0CO0HOH BeJHImHbI)
Ha JI000M @Tame MCTOPUHN Pa3BH-
THS MOTYT IpPeJCTaBIATL 00010
e OoJree, yem cJaydailibie ke dIH-
30/IbI, CBOEro poja JIoTepero, WH-
popMaTHBHOE CcoOjepanme KOTO-
poit mexaixexo ot myias. Ilostomy
g  HeJb3s He yBHAETh B HeoObATHOM
macce (akToB HAIpaBJIeHHOTO,
NPOrpaMMIPOBAHHOTO  Pa3BUTHA,
C mpexnaBiIgeMBIX HaM Omosormeit,
CYI[eCTBEHHON0 CKayKa 110 Kave-
CTBY. I9TO €CTh SABJIeHHEe, He CBO-
ANMOe Ha CYMMYy MyTal(ui, ¢Jy-
JauHO BO3HMKAKIMUX W ITACCUBHO

Puc. 2. CxeMaTn4yeckue KpuBbie H3Me-

HeHWil DAIMOHA r BO BPEMEHH B YC- 3aKpenaAglIIXca HA KU3HEHHOM
JOBHAX TEKCTOBOTO IpHMepa noxe. Her coMHeHmsa, 9ro Mexa-

ry— PAIMON  CTaGuamaamum, r— kpusag npn  HASMbL 3aKpelyieHuA ILII0C-MyTa-
OHOPOJIHOM IITaMMe, r, M 1y, — KpPUBBIC U y4acTBYIOT, BHOCAT CBOIO
panuoHOB CTAPOTHIIHBIX ¢ MJI0C-MYTAHTHBIX ,IIO.T[IO B ABOJIOIIAOHHEIC Hpo.uec..
WHINBUAOB, A — CTAPOTUIIHOE IIJIEMA OTTEC- CBI; HO BayKHO TO, UTO d)aI{TO'pr
HAETCA MYTAHTAMM 3a YpoBeHb crabuiansa- ‘. S :

YHCTOM CJAYYAaHMHOCTH IIPOYHO 3a-

oanu; B — OAHOPOMHBIN IITAMM aCHMITOTHYC=
cku npubawkaerca K crabunmsanumn; C — \)CIGHQHBI B aBOJIIONHE (haKTOpaMn

onHoOponHBI mTamMm mocTur steady state; on AKTHBHOI'O IHIPOrpaMMupoOBaHMA Il

e, CTas CT?DOTHHHHM, oTrecHen a0 nNoJiHoro 60[)5651 3a BblﬂemeIBaHHe BTOﬁ
BeIMUpPAHUA; D ;t-e:zr;nsi:;t?ywaﬁ'ron pocrur IPOrPaMMBL. B artoMm L’paance BO-

JIOIMIOHHOI0  CTPYKTYPHPOBAHHUA

HeocJrabeBalOIMIL IPUPOCT HErvH-
TPOIIAK IEePexoauT M3-10J BJIACTH HepeaJbHOro MaKcBeIIOBCKOrO Jie-
MOHa-COPTHPOBIINKA YacTHI[ B BeJeHHE TeX INIYOOKHX M KadecTBeHHO
0COOBIX MOJIEKVIAPHBIX 3aKOHOB (elme JajJeKo He MO3HAHHBIX), KOTO-
pble YIPaABJIAKT M CO3JaHHeM IIPONPAMMHBIX KOJOB B IEIMOYeYHLIX MO-
JeKyJax, M TpHJaHHEeM OTHM IOCJeJIHIM CIIOCODHOCTH K TOYHOMY
IIPOYTEHHIO DTHX KOJOB.

Henp3sa He yaeanTh caMOro IMpHCTAJBHOIO0 BHUMAHMA TOM JAUAJEK-
THYEeCKOil XapaKkrepuctuke, Kakag mgaerca K. C. Tpunuepom mis mpo-
TeKaHUsA KU3HEHHBIX IPOIECCOB B JKHBOII cmcTeMe (KIeTKe) M BHITe-
Kaer W3 TepMOJAMHAMMYECKOTO aHajm3a oTHX mpomeccoB (cTp. 94).
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Mapneras wHeoOxoauMmyo eit pabouym OHEPrul u3 xnmnqecl«mxf/
npeBpameHuii OCBOEHHBIX IHTATEIBHBIX BEMIeCTB, JKUBAsf CHCTEMA
MMeeT BO3MOMKHOCTH COXpPAHEHHA M BOCCTAHOBIEHUA XaOTHUECKN B03-
HUKAIONMMX TEIVIOBEIX JecTpyKmmii Giarogaps Karanmsy. Rarammsa-
TOPHI — 110 MBICH aBTOPA, 9TO AKTHBHBIe GENTKOBBIC 3AEMEHTBI CTPYK-
TYypHl — 00YCIOBIMBAIOT TPOTEKAHHe KAk JECTPYKTHBHBIX, OHEPro-
cHaOKAONMX, TAK W HANpPaBJIeHHHIX PEKOHCTPYKTHBHBIX IIPOIECCOB
mpm Tex HH3KAX TeMIlepaTypax CyHieCTBOBAHMA, IPH KOTOPBIX ITOJ-
HOCTHIO COXPAHSETCHA TepMOJNaOMIBHEIN XapaKkrep KHBOH CHCTeMBL
M ecan (mpubasiio 3mech o cebs) B MePHOJLI cTaOMIBHOIO “YIIEeCTBO-
BAHUA 3PEJOro OPraHm3Ma BO3MOKHO B KaKOU-TO Mepe paccMaTpuBaTh
VIOMSHYTHIe TPOIECCH KaK JAHHAMIYeCKH cOaJancHpPOBaHHBIC MEHALY
coBoif 10 THNY eAMHCTBA TMPOTUBOIOIOKHOCTEH, TO HAa MPOTAMKEHHH
mepmooB passuThsa ¥ AuddepeHNmAnUI CTPYKTYp OpramusMa 3aBse-
OMO JO/UKHBI IIpeofaajaTh B KOJIMIECTBEHHOM acIeKrTe Mpou3BOACTBEO
HerpHTPOIHK (4TO W APryMEHTHPYeTCs aBTOPOM), & B KaUeCTBEH-
HOM  acllekTe — akTmBHAg Ooppba opranuamMa 3a  peaausainio
MaTPHIHPOBAHHON IPOrpaMMBl €ro pasBUTHA W CTAHOBICHIL.
Marpuunas ¢opma IpPOrpaMMel, KOTOpas YIPOIIEHHO M B IIpAMe-
HeHII K KaKOMY-In00 OJMHOUYHOMY dJIeMeHTy Moriaa Obl OBITH n3obpa-

"KeHa B BHUJE

Zl Z2 ll
yl mll m21 % o e mil s sav
Yo |Mgy Mg . Mmis « «
yj rn]j m‘)J ’n-u .

HeCOMHEHHO, JTOMUHHPYeT B IporpaMmax MopQoreHeTHuecKoro pas-
BUTHSA, Kak f IeITascs 000cHOBaTH yrke pambmie '. OHa TPOABIAETCA
B OTYETIMBOM pAasjeJeHNN IPH3HAKOB M XapaKTepHCTHK HA KaTero-
pUH, KoTophie ObUIH 0603HAUEHBI TaM, KaK CyI[eCTBeHHBIC M HeCyIe-
creenubie. IIporpamma Mopgorenesa a000ro HHAMBAA BCETa CO37IaeT
WIS TIOCTeHero IMMPOKYI0 BO3MOMKHOCTH BapHUpOBAHUA I10 HecyIie-
CTBEHHBIM (NPEAMYIIECTBeHHO KOJTMYECTBEHHBLIM) XapaKTepHCTHRAM,
IpUaBas B 3aBHCIMOCTH OT BO3JAEHCTBYIONUX yCIOBHIL /; TpebyeMoMy

! Cm., manpamep, cGopamr «@mrocofckme BOMpPOCH (PH3MOIOrAH BRICIIIEH
nepsHOii pearenprocTmy. M., Uan-so AH CCCP, 1963,
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CYIeCTBeHHOMY TpPH3HARY ¥; Te WIHM JApyriue HecyleCTBeHHBIe IPH-
3HAKOBBIE YePTHI TIOCPEJICTBOM IPUCIOCOOMTENBHBIX IMOMCKOBBIX MeXa-
HH3MOB m;. Halitm pnsa sBiaenumit aToit 00acTH agsKBaTHBIN MaTeMa-
THYCCKUH, MOJMeIMpPYIOMHI A3BIK — 3ajada caMoro OJH3Koro GyIy-
Iero. |

Opuu n3 MOMX y9YeHBIX Apy3eii, KOrja y Hac 3amies ¢ HHM pas-
TrOBOpP 0 IpHYHHAX TPYAHOCTEeH MM «0ojesHeil pocray, HECOMHEHHO,
IIPOTrpeccupyioniero Hay4yHoro cuMmOmO3a MEXKAYy MaTeMaTHKaMy ™M
Omosioramu, BeIpasmics o6 srom tak: «Buomorm,— ckaszanx oH,— mOHN-
MaloT, HO He yMeIT; MaTeMaTHKH YMEIT, HO He MOHNMATy. Mosker
ObITH, TIPHMEHATEIBHO K NPONIIOMY, OH OBUI I IIpaB; HO, K CYACTHIO,
yiKe MHHOBAJIO TO BpPeM#, KOTjla MaTeMaTUKH yBepeHHO cuuTanm cebs
I0OCTATOYHO BOOPYKEHHBIMH JUUIsL TOrO, 4YTOOBI ¢pasy, ¢ MecTa, BCTYIUTH
B 00il ¢ KopemmbiMm mupobaemamu Omomormm, Ceitvac nemaercs Bce
Oozee sACHBIM, YTO MaTeMaTHYeCKHii ammapaT, paspaGoTaHHBLI I
1M300paskeHNsA U aHAJIN3A (PH3UYECKNX M XMMHOYECKUX SBICHMII I BeJIu-
KOJIGITHO CIIPABJIABIINICA ¢ IPodIeMaTHROIl HAYK 0 HeKABOIL IIpupoje,
Hy/KpaeTcss B riay0okoii gopaboTke m OOHOBJEHHHN JUIS TOTO, 4TOOBI
OBJIAJeTh TakKe U npobsemMamu Kus3nu. EcTh Bce 0cHOBAHUA 0KUIATH,
4TO 9TO COBEPIINTCSH yiKe B HeJaleKOM OyayImem.

[Ipodeccop noxTOp MEAMIUHCKHX HaVK,
qiaeH-KoppecnoueHT AMH CCCP H. A. Bepnwreiin



BBEJIEHHNE

IIpn maTepuperanun GmOMOrudecKNX ABICHUI MBI MCXOIM M3 IIO-

JOKeHNs 0 NPUHININAJHHOM II03HABAeMOCTH MUPA, XapaKTepH3yIolle-
IOCA O/{HOBPEMEHHO €JUHCTBOM, M3MEHUYMBOCTBIO M OECKOHEUYHBIM pas-

. s,
o — g

HOOOpasueM NPOABISHUS GRITI, B TOM UACJIe M OBITHA sKUBBIX CHCTEM.

B nacrosmee BpeMsa y psaga GHOIOrOB CIORHIOCH MHEHHE O TOM,
uTo JI00as (PyHKIIHs KUBOU CHCTEMEI, Kak OBI Cl0jKHA OHAa Hi GbLIA,
UPUHIHIHAAILHO MOKeT OBITH MOJeJHpPOBAHA C HEOrPAHHYECHHON TOu-
1HocTh0. Cnenu@mIHOCTH KUBOM CHCTEMBI, OTIMYAIOMAS €€ 0T HejKin-
BOM MATEPHH, 10 MX HPEJCTaBIEHUSM, COCTONT TOJBKO B cIenum(mamno-
cTm cyOcrpara sKU3HN — 0eJIKOB, HYKIEeMHOBBIX KHCJOT, KOMILIEKCHELX
OPTaHWYeCKAX COeMHEHHIl, T. €. BEllecTB, BOJHMKHOBEHHe KOTOPHIX
CBA3AHO co crnenu@uueckoit apoaonueit marepun. Yro Kacaercs byuk-
Ui OMOTONIAMEPOB B X COBOKYIHOM B3aWMOJEHCTBUH, TO OHU SKOOLI
MOTYT OBITH CBEJIEHBI ¢ HEOIPAHMYCHHON TOYHOCTHIO K (DHBMRO-XIMITe-
CKUM 3aKOHOMEDPHOCTAM T CBOCTBAM HEKMBOM MaTepnm, Croponmnnkn
OTHUX BO33PEHHII IIOJAT&IOT, YTO OTAENbHLIe (DVHRINI 3KIBOTO MOT'YT
OBLITH TONHOCTBIO BOCIPOM3BE/IEHBI JEHCTBYIONIIMI MOTEISIMI 11T
MaTIHHAMI.

B Hacrosmem muceaemoBaHWHN  MOKA3BIBAETCS HeCOCTOATeILITOCTE
STHX B3TIAJIOB KAK 10 OTHOIEHWIO TPHHIUIIAILHO HeOrpaHmy eHHOI
BO3MORHOCTH (DUBUKO-XHMIYECKON WHTePIpeTanun QVHKIUNT 5KIBOLO
¢ ITOMOIIBIO JICHCTBYIONINX MOJIeJeil, Tak I 110 OTHOMIeHIIO TeopeTnye-
CKOTO MOJOEHUSA O CHenuUIHOCTH HBOJIONIN cyGeTpaTa kmporo. He
NCKITIOTeHa. BOSMORHOCTE JIPYTOTO TEOPeTHIeCKOro MOAX0a K M3yde-
HNI0 PUBMIeCKOl CYIHOCTH JRIBEIX CHCTEM.

1. ITpunsaro cumrate, 4T0 Gojiee CHOKHAS B TeOMETPHICCKOM OT-
HOIIEHIN CTPYKTYpa BeIllecTBa TpejicTaBager coboit Gosee BHICOKYIO
CTVIIeHB OBITIf, WeM MeHee CIOKHAs CTPYKTYpa Marepunm. B aTon ac-
IEKTe KYyCOR Jip/la mpejacTaBisai Obl Golee BHICOKYIO CTYIeHL OBITIS
BOJ/IbI, WEeM TaKoe 7Ke KOJMYeCTBO BOJLI B BHIe rasza. AHAJOTHYHO CYM-
TAIOT, 970 00Pa30BABINUECs HA TMEPBAYHON SeMiIe CJI0KHEIe oOpraHmye-
CRIE COCJIMHeHN MPeJICTaBIAIOT co00if 6ojlee BEICOKYIO CTYIEHEL Obi-
TS MaTepun, 1eM HCXO/[HbIe HeopraHmyecKkne MOJeKyJIsl ¢ Goxee mpo-
CTOU CTPYKTYpoil m Gojiee HU3KAM MOJICKYJSAPHEIM BeCcOM.



CoBepmienno scHO, 4T0 00pa3oBaHHsA OpPTraHNMYeCKAX COeJuHeHNH
IpH HAJHYINH BOCCTAHOBHTEIBHOH atMocdepsl m dJEKTPMYECKHX pas-
pAN0B, Kak 270 Obl1o Teopermueckn obocHoBano Omapuueim (1957) n
pKCIepUMeHTanLHo gokazano Mmumepom (1957), mpeacrasasiior coboi
KBa3M-paBHOBECHBIE IIPOIECCHl XHMHYecKoro cuuresa. B obomx ciy-
yasgx, Kak B THNAHTCKOM 3aKPBITOI cHCTeMe, Ha IepBHYHOM BeMmie, Tak
i1 B MUHHATIOPHOM 3aKpHITOI cucTemMe, B JabopaTopHOl yCTaHOBKE, MBI
IIMeeM JIeJI0 ¢ IpoleccaMy, IPOTeKAIONIAMHA IPH CTAIMOHAPHBIX YCIO-
BUAX oOMeHa DHEPruyM 3aKpBITOH CHCTeMbI ¢ BHelIHeil cpemoit- B cra-
INHOHAPHBIX YCJIOBHUAX, KOT/a IIPATOK DHEPruH M OTTOK Telljla PaBHEI
NPy ApYry, B 3aKpBITOIl cHmcTeMe B €JUHHILY BpeMeHH oOpasyeTcs
CTOJBKO 7K€ CIOJKHBIX OpraHM4ecKHX COoeWHeHM!i, ¢cKOJIBKO pacmajaer-
ca. B atux mpomneccax IPOAYKT XAMHIYECKOr0 CHHTe3a ABIACTCHA, TaK
cKa3aTh, WHEPTHLIM OTHOCHTEJIBHO CBOEM JajibHeimieil cyan0bI, KOTO-
pas IOJHOCTBIO OIpeessaeTcs (PU3HKO-XUMHIeCKUMHI YCIOBHAMI Cpe-
IBI, B TOM YHCJe M KOHIEHTPALUAMHI BCEX BeIecTB, YIaCTBYIOIIUX B
XUMUYECKOU PeaKrI[Im,

Ha mepsuunoii 3emiae miam B JabopaTopHOil yCTAaHOBKE IIPOIECCHI
XIMUYECKONO CUHTe3a ABJIAITCA PaBHOBECHBIMH, I MHTepUpeTanus mx
¢ TOUYKN 3peHNA OMOJOTMYeCKON HBOJIOIIN MATEePHH He MOMKET CI0co0-
CTBOBATH MOHIMAaHMIO (PUBMYCCKON CYIIHOCTH FKU3HU.

2. Eiipuar u J[komcom (Eyring a. Johnson, 1957) ma ocHose
TEOpHM adCOMIOTHBIX CKOPOCTEll peaKIuil BBICKA3AIH I'MIIOTe3y O TOM,
UYTO BO3HNKHOBEHHE KPHUTUYECKOr0 KOMILIeKca IpecTaBiser coboil
HA4YaJI0 OMOJOTMYECKONO HANpaBJIeHHs B XUMHYECKOM pasBUTHH Ma-
Tepun Ha 3emJye. B Xoje XuMHYECKOH 9BOJIOIHN MaTepHH HA IepBHY-
HOIT 3emiie, B YCJIOBHAX BOCCTAHOBUTEJIHHOI @TMoc(epsl I Ipm BO3/ieil-
CTBUI 3JEKTPHYEeCKHX paspsajaos, o0pa3oBaliMch CJIO/KHBIE OpraHmye-
CKHIe COeINHeHMs, KOTOPble B CHJIY CIYYalHBIX CTOJKHOBEHUI MOIJIH
CHOKUTHCA B BHIAEe KOMIUIEKCHBIX oOpasoBanmili m3 12 mMCXOTHBIX KOM-
MOHEHTOB., JTH CJydallHbIe COOBITHSA MOTJIM IIPOM3OUTH II0 MCTeYeHUM
rpomajgHoro npomeskyrka spemenn ~ 109 ger. CroskHoe coegnneHme
ABUJIOCH ITPO0Opa3oM MOJEKYJIbI PHOOHYKJIEHMHOBOH KHCIOTHI MW cOXpPa-
Hanoch B Teuenne 10~'3 cex., T. e. B TeueHMe cpoKa JRU3HM AKTHBHOTO
KOMILJIeKCA.

C pTOoro MmoMeHTa BHE3aIlHO M3MEHWIACHL XUMHYecKas cyjanda opna-
HIYeCKIX COeIMHeHNiT Ha 3eMJie: BOSHIKHOBeHIE aKTHBIOTO KOMILJIEKca
n3 12 xKoMmoHeHTOB IlepecTaso OBITH CIYYAWHBIM sSBICHHEM, IOTPedo-
BaBIINM Jijisi ¢Boero BHesannoro mossiaenus 107 jer, a Bupens npomnc-
XOMjIa 3aKOHOMEpHas peayOoamKanmus aKTUBHOTO KOMILJIeKcAa M3 HC-
XO/HBIX KOMIIOHEHTOB eIle B TeYeHHe ero CymecTBoBaHHsA, T. €. B
regeHne 10~ cer. OnHoBpeMeHHO 0Ka3aJ0Ch 110/IaBJIEHHBIM BOBHIKHO-
BeHNE BO3MOKHBIX KOHKYPEHTHBIX COeIMHeHMil m3-3a OBICTPODO mM3pa-
CXOJI0OBAHMS MCXOAHBIX KOMIIOHE@HTOB B PeaKIMAX pegyOamKamum ax-
THBHOTO KOMIIJIEKcA, CAyYailHO BO3HMKIIEro mepsbiM. Haummamucs, Kax
aBTOPBI ITOJATraloT, HANpPaBJeHHBIE XHMUUYECKHE TMPOIeCChl ¢ IIPenMy-
NIeCTBeHHBIM 00pa3oBaHMeM TeX BeIecTB, KOTOphIe XapaKTepPHBI A
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Ouosormdeckoii spomonum Martepuu. [elCcTBUTENBHO, OPraHmYeCKIe
COeJMHEeHNA, BXOAAINEe B KUBBIe CHCTEMBI, OTIHYAIOTCS CBOCH OITHYe-
CKOil aKTHBHOCTBIO OJHOI0 BHJIA: II0YTH BCe KOMIIOHEHTHI JKUBOI MaTe-
PUH ABIAIOTCA JeBOBPAIAIONIMM, a He pareMaTaMu.

Jlast ipoBepkm €BO@il Teopun 0 3HAYCHHN BOBHUKHOBEHMST KPUTHIE-
CKOT0 KOMILTeKca B OmoreHese, aBTOPHI IpeIaraloT IIPOU3BECTH ClIe-
AYIOIUA OIEIT: COXPAHATH B 3aKPBITOM COCY/e CTePIIBHYIO pameMi-
JOeCKYIO cMech M3 TeX ke 12 mcXOHBIX KOMIIOHEHTOB, M3 KOTOPHIX Ha
NepBHYHOE 3eMye o0pasoBalica KPUTHYECKHIT KOMILIEKC, ¢ TOM JIAIIb
Pa3HHIIe, 9YTO KOHI[EHTPANHs KOMIOHEHTOB JOJKHA OBITH HA HECKOIh-
KO mnopsgakos Gonbmme, yeMm Obuta Ha Semie. dTuM yciaosmeM odecie-
THBAETCA Pe3Koe YKOPOYeHUe BpeMeHH, HeoOXOIMMOro IS ITOSBTCHHS
KPUTHYECKOT0 KOMIIJIEKCAa B pe3yibTaTe CIHYYIAWHBIX CTOJNKHOBEHWM
KoMItoEeHToB. Ecim ma nepsmunoit Bemire morpeGopanocs 109 mer, To
B ycaoBusX jabopaTopHOro omsiTa Tpebyercs Bcero 9 mHER IS moss-
JEHIA OJIHOr0 KpuTHYecKoro wommnexca. Ilocae merewenms sroro cpo-
Ka TPOHCXOAUT, IO MHEHHIO AaBTOPOB, NPEITOKABIONX ONMCAHHBIH
OIBIT, CIIOHTAHHOe IIpeBpalljeHHe paleMUYIecKOM CMEeCH B OINTHYECKH
aKTHBHBIE COeIHHeHNA. Bresanno HaunHAIOTCA HAIPABICHHEBIe IIPOIEC-
Chbl 00pa30BaHMA ONTHYCCKN AKTHBHBIX COCJWHEHWIT OHONO BWA, Ha-

*Q npuMep, TeBOBPAMAIONINX, KAK B JKABOM oprammaMe. B pacrsope moi-
3 KHBL TIOABATHCS CIOHTAHHO W JPyrHe (DHM3MKO-XMMITICCKIe CBONCTBA,

. HanmpuMep, peskoe MOBLIIIEHH® BA3KOCTH.
\§ Dmomormueckoe pasBUTHe MaTepHH OTIMYAETCS, COMNTACHO HTOI

TEOPHH, CBOEOOPA3HBIM COYETAHHEM CIYYAMHOCTH ¥ HeoOXOIMMOCTH
B BOBHUKHOBEHHMHM M ITPOTEKAHNH XHUMHYECKHX NpomeccoB. llossienme
KPHUTUYECKOTO KOMIIeKCa, OTJIAYAIIerocs CTOWKOCTHI0O B Tede-
ane 10~13 cex, ects cobwiTme ciyuwaiinoe, 06yCIOBIEHHOE BHE3ATTHBIM
coefimHeEMeM 12 KOMIOHEHTOB, KOTOpHIe BOOOINE B PaBHOBECHON CI-
CTeMe HaXOJAATCA B XaoTHYeCKoM (TemroBoM) mBmmennu. Mamasi Be-
POATHOCTE 9TOTO COOBITHA OOYCIOBHIA TIpOMajgHEIL CpPOK BPEMEHH,
~ 107 ner, morpeGoBaBmmerocs mIa TOTo, YTOOH OHO BCE-TAKM IIPOM30-
o, OOpasoBaBiumiics KPUTHYECKW KOMIUIEKC [aeT HAYaJ0 pesKo
YCKOPEeHHBIM IIpOIeccaM aBTOKATAIM3a, HAYAJ0 BO3HHKHOBEHUS HO-
BBIX KOMILIEKCOB Ha (poHe MaTPHUHBIX MOJIEKYJ, CTOMKOCTH KOTOPHIX
coxpansencs B Tedenne 10~'3 cex. -

BosankHOBeHme yCKOPeHHBIX MPOIECCOB XMMHYECKOTO CHHTe3a
Onmarofiapsi ciydaitHOMY BOSHHKHOBEHHIO CJIOMKHON MOJEKYITH IPoMajl-
HOI'0 pazMepa ¢ KaTaJTNTHIeCKIM CBOICTBOM HE 03HAYAET, OJHAKO, 9TO
9TH IIPOIeCcCHl CyTh Ipomecckl Omosormueckoil spomommn. Cmmpres Be-
I[eCTB, ¢ KaKOil OBl CKOPOCTHIO OH HH IIPOMCXOJIII, €CTh TOMBKO 0Opa-
30BaHMeE BEIeCTB B COOTBETCTBUN ¢ PABHOBECHBIM COCTOSHHEM 3aKpPHI-
Toi1 cucreMbl. OOpasoBaHme CJI0KHOTO COEMMHEHHS aBTOKATAJATIYE-
CKMM IyTéM He €eCTh CO3J[aHHe «HOBOU» CTPYKTYPHI, a TOJBKO
HOBTOPEHHE YiKe MMeloIeiicss CTPYKTYPHI, CaydailHo o0pasoBaBmieiics
IPA pPAaBHOBECHBIX YCIOBHAX 3aKpPHITOM cucrteMbl. MBI mpumxomum,

CIeI0OBATeNbHO, K BEIBOJIY, YTO XHMHWUYECKAe CHHTE3BHl CJOKHBIX
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coelMHEeHNN, KakuMu OBl NYTAMHK OHH HM COBEpINAJNCh, He IIpeacTaB-

JAI0T c000it OMOIOrMYecKOro pPasBHTUA MaTepud, HA OCHOBAHHI KOTO-
poro MO3KHO ObLI0 OBl 00BACHUTE PUBNIECKYIO CcYTh MKHBOM CHCTEMEL.
Tarxmm obOpazon, Mbl He oOHApysKHBaeM HIKAKOI0 Iepexoja, HU B
(bm3nUecKOM, HI B IIO3HABATEJBHOM IIIaHe, OT KaTeropum CJIOSKHOCTH
KaKOTO-JTH00 XHMuYecKoro 00pasoBaHHsA K KaTeropHH RWBOIl CHCTe-
mel. B apyrmx obmactsax ObITHsS MaTepum Takoil Tepexox MOMKeT
cymecrsoBaTth. Hampnwmep, or Kareropmm razoo0pasHOro COCTOSHUSA
BelllecTBA K KaTeropum KUKOTO €T0 COCTOAHHA ecTh OMHO3HAUHBIN I
HeOOXOMMEIl IIepexoj], BEIPaKeHHbI ypaBHEeHIeM COCTOAHMS {Hampi-
Mep, ypaBHeHuem Ban gep Baannca). CoorBercrsylongme mameneHuns
apaMeTpoB cpeasl 00yCIOBIHBAIOT HEOOXOJIMMBIIA IIepexo/] BerecTsa N3
OJTHOTO COCTOAHUA B JAPyroe, XapakTepuayloireecs 00iee CI0MHON KOH-
¢mrypammeii. Yro xacaerca KuBoit CHCTeMBI, TO 0OHA, XOTS T IIPeJICTaB-
JsieT coDoil CIOAHYIO IO CTPYKTYpPe CHCTeMY, He fBIAeTcs B (huande-

|  CKOM OTHOIIEHNH pe3yJbTaToM VCJIOMKHeHns Bemectsa. Her Takoro
| !npenena YCIIOKHEHMA CTPYKTYPBI MaTepmu, KOTOPBIN olipeaessa Obl
OJTHOBHAYHBIN ¥ (PUBNYECKH HEOOXOJUMBII IIepexoj MaTepumm M3 COC- .
. TOAHUA HEMRUBON CHCTEMBI B COCTOAHNE JRUBON CUCTEMBI. :
3. Nar y:Ke yRasslBaloChH BBHINIE, CYIIECTBYET MHEHHE, IT0 Jiobasg
QyHRIOUA JKABOI cHeTeMBI, Kak OBl CIOKHA OHA HU OBIIA, MOKET OBITEH .
MOJIeTNPOBaHA M 9TO ATHM (DAKTOM — BO3MOKHOCTBI0 MATEPHAIBHOTO. .
MO/IeJTHPOBAHMA — NOKA3bIBACTCA IPHHIAINAIBHO HeOrPaHHYeHHAs _
CBOAMMOCTH OHMOJIOTHUECKHX SABJIEHNMN K (PU3MKO-XMMIYECKAM IIPOIEc- .

caM. ITockompry uamro-xmMugecKme nponeces B MOIeIIPYIOIIEM Me-
XaHn3Me NPHHIUINAJIBLHO MOTYT OBITH HMOJHOCTHIO M3VUEHBI, TO, CJe-
JI0BATEJIBHO, I MOACJINPOBaHHAS (DYHKINA AUBOIl CHCTEMBI SKOOBI TaK-
e MOoKeT OBITH IOJHOCTHIO M3y4eHA B (PU3MKO-XUMHIUYCCKOM acIeKTe.
Omubo4HOCTE 9TOTO IMOJOKEHHS MOKeT OBITH JOKazaHa HAa OCHOBA-
HIM BTOPOTO 3aKOHA TePMOINHAMHUKH.
B Qopmynmposky BTOpOro 3aKoHa BXOJAT [Ba (DyHIAMEHTAILHLIX
’HIO"HII'I“HH: sHeprusi u paboume mpomecchl. Ilpespamenue oxmoro Buia
QHCPIHH B JPYTOM Yepes ImMOCpPefcTBO PabOUYMX IPOMEcCOoB IPOTEKAeT B
YCIOBUSIX HEOOPATHMOCTH ¢ HEKOTOPHIM 00ecIeHeHneM SHePIHH B B
remwia. Ipm HEeOTPaHNYEHHOM BO BPeMEHM IPOTEKaHAN paboumx IIpo-
[eCCOB B M30JIMPOBAHHOM CHUCTeMe, MMeBINeil HeKOTOPBIA 3amac CBoO-
- Oojymoir vHEPrUH, MOJKHO IPOMBOUTH NpeBpalleHme Beeil CBOOOIHOIN
| BHEPrHE B TEINIO. JTO COCTOAHNME 03HAYAeT IIPeKpalieHme Bcex pabo-
| 4UX IPOIEcCOB U eCTh JOCTIKeHHe CTA0MIBHOCTH M30JINPOBARHOIN CIIC-
| TeMBI — COCTOSAHNe MAKCHMAIBLHOI DHTPONNH, WIH Hamboliee BepOAT-
- Hoe cocrogmme (mpmHnEn Hmaysmyca). B kiacemueckoit Tpaxroske
' BTOPOTO 3aKOHA MCTOYHIMKOM BO3pacTaloOmieil Y9HTPOINH ABISETCS TONb-
' KO paccemBaomias ®Heprusa. B pmeiictBurensmocTH, OnHAKO, CYIIECT-
BYeT ellle BTOPOil MCTOYHUK BO3PACTAHHSA DHTPOINA — M3HAITHBANIE
MalllnH,
> J{ Mammua — 910 muknmueckn paGoTalONimii MeXaHHSM, KOTODEII B
- XOfte IpeBpalleHnsa OHePIun OIpe/leJeHHOr0 BH/A B 9Hepruio paboumx
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poneccoB, OeCIIPephIBHO TepsieT CTPYKTYpHOCTH. Pafora MaImmmHBI —
9T0 OJHOBpeMeHHO npuymHa ee rubemm. CymecTByer, cieoBaTebHO,
BO3pacTaHne 9HTPOIMM B M30JHPOBAHHOI CHCTEMe HE TOJBKO n3-3a
Hem30eKH0I [UCCUNAIIN DHEPIruH, HO TaKike BBHAY HeH30e KHOM
Jerpajialui. CTpYRTYP . paboraiomux Mexannamos. Cocrosinme MaKci-
MaJIbHOU DHTPOIMHM B M30JAUPOBAHHON CHCTeMe O3HAYaeT He TOJIBKO
npeBpalnjeHne BCe DHePIMNH CHCTeMBI B TeIJI0, HO ¥ Mepexoj BceX Ma- \
[IAH, T. €. BCeX NPOTPAMMHO JBIZRYIIUXCS CTPYKTYpPHPOBAaHHBIX oOpa-
80BaHWH, B XaO0THIECKH JBIKYIHECH HECTPYKTYPHPOBAHHEIC Belect-
Ba. Her Takoit mammusr, Koropas paGorana 0bI, He YBEITIHBAS 1190741
9TOM DHTPOIMIO 3a CUET Gecnpepmmmu norepu csoeit ¢crpykrypsl- Ha
SI3bIKe KUOePHETHKM IOTEPS CTPYKTYPHOCTHM MAIIWHBI 03Hadaer IIOTe-
pio «mamATy. llpmMensas BTOPOH 3aKOH TEPMOAMHAMHKN K PeabHO
JeCcTBYIONeMy MexXaHusmy, T. €. K HeoOpatnuMo u B BHIe Oecipepsis-
HBIX IUKJIOB padoraiomeil MammHe, MBI TPUXOJAUM K BHIBOLY, UTO
gepes OIpejeleHHOe YMCI0 paboumx MUKIOB MaIlliHa IepecTaer Jei-
CTBOBATHL M3-3a JOCTATOYHO OOJBIION MOTEpH CTPYKTYPHI, HIH «Ia-
MATHY . |
Cyapba mMammmsl, paGoTalomeit B Xa0TH4ecKoil cpeje, 00peueHa B
TOM CMBICJIe, YTO caMa MallWHA JOJKHA Yepe3 HeKOTOpoe BpeMs pac-
TBOPUTELCA B Xaotmdeckou cpepe. Her Taxoit mammmsr, KoTopas Morjia
ObI W3BJIeYHL IPOrpaMMHBLIe YKa3aHWsA M3 OKpY:KaloIeil ee XaoTuue-
cKoM epensl. Mammuaa MosKeT M3BIEYHh M3 XAOTHYECKOI CpPeIbl TOJIBKO
HeodXonMMBIe €€ KOMIIOHeHTHI IS CO3JJaHUsA HOBBIX CTPYKTYPHBIX 00-,
pa30oBAHUIl 1 B TOM YMCJIe TeX Ke IMPOrpaMMHBIX ycTpoiicTs, KOTOPEIE:
B Hee BIOyKeHBI. OZHAKO MOCKOJBKY IpPOTpPaMMHBIE YCTpOIlCTBA B Ma-
[IMHe, HaUMHASA y#e ¢ nepBoro pabodero mukia, Berymaior B ¢asy
paspymienus, u IIOCKOJLKY B XQOTHYECKOIl cpejie HeT 3aMeHBI B BHJe
[IepBOHAYAJBHBIX IIPOIPAMMHBIX YCTPOICTB, HETPOHYTHIX JerpajainoH-
HBIM TIPOIeCCOM ', TO M3 DTOr0 CJeyeT, YTO KaKuMMI OBI COBepIIeHHEI-
MHI IIPOrpaMMHBIME YCTpoOiicTBAMI MamlmHa HH ObLia cHaO;KeHa, oHA
lHemsbesKHO [I0JZKHA JlerpajimpoBarh, paforasd B XaOoTHYECKOIl cpejie.
Hak M®I mokasanm BeIlle, MOHATHE padoTaoiiero MexaHumsMa HIH
MaIIMHLI ABIsAeTCa PyHAaMeHTaJdbHBIM moHaTHeMm. [lonsiTtaemMes maiitn
ero sMnupmIeckue Kopum. OueBHaHO, 4T0 JI000Ii GecrnpepsIBHO, HeO0O-
paTnMo, MHKIAYeCKN paboTaiolmmit MeXaHN3M SABJSETCS IIPON3BOMHBIM
MUBOI cuereMbl. B mobumostorndeckoit ape Ha 3eMje IMponCcXOoIimin pas-
HOoOOpasHble MPONMecchl XUMUYECKOTO CHHTEe3a CJAOKHBIX OpraHmYecKuXx
COeJIMHEeHNIT, HO HeT HI ojHOro (peHOMeHa, YKa3hIBaIOIero Ha CyIniecT-
BOBAHME B TY 9IOXY KAKOro-jamdo OeclpepsiBHO M IHKINYECKI pado-
TAIOIIero MexaHm3Ma BHE CBA3M C sKHBBIMH cucremMaMmu. llukianueckme
npomeccsl B acTpouandecKnx, IJIAaHETAPHBIX 1M reodm3amyecKmX Mac-
mrabax npeacTaBIAT co00il HyJIbcAMOHHBIE ABJICHHA B 00IIeM

! Ecanm Obl 1azke B XaOTHUECKOM cpejie M OBLIM «IPOrpaMMHEBIE YCTPOIETBAY,
CJIOZKHBIC HAJIMOJIEKYJIAPHBEIe 00pa3oBaHuA, TO UX CyHlecTBOBaHHEe OBLIO OBI BECH-
Ma JabmiIbHO W OHHM JOJIKHBI OBl MCUE3HYTH KaK HEPABHOBECHBIC CTPYKTYPHL
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IMOTOKE IpeBpalleHns dHepPruu, BeAyIeM K MeJJIeHHOMY, HO HeoOpaTH-
MOMY BO3pacTaHHIO PHTPONHNH JaHHOH CHCTEMBI. JTH He CBA3aHHBIE C
JKUBBIMHM CHCTeMaMHP THKIAYECKNe IIPOIecchl BPAJA JN MOMKHO pac-
CMAaTpHUBATh KaK IPOTOTHOBE IUKJIHYECKHX IIipomeccoB paborapuiax
MalllMH, KOTOpPbIe ABJIAIOTCA HejgecooOpasHbIMU- cHcTeMaMu. «/lpyraMu
CJIOBAMM, MalllMHA, TpejHa3HaYeHHAs [JIA BBINOJHEHUSA HEKOTOPBIX
(bynxumit, npeacrasiasger co0oil He YTO WHOEe, KaK CHCTEMY, Opranmaa-
OUsA KOTOPOi#l ¢ OIpejeseHHON TOYKH 3PeHHs NOJYHHEeHA OCYyIIecTBIe-
HHIO ITOCTaBJICHHBIX TIepej Hell 3agaqd» (bmp, 1963).

Mamnaa Kak IpoOmM3BOJAHAA JKMBOM CHCTEMBI BCerja B KaKOM-JIHO0O
OTHOIIEHNH MOJEJUPYET KUBYIO CHCTEMY.

«C Oomee obmieit, (puaMgecKOil TOUKM 3PEHUS MAIINHA U KUBOIL OP-
raHm3M CXOIHBI, IIOTOMY 4TO OHU TIPEJCTaBIAIOT CcO00H OCTPOBKHM B
OKeaHe BO3pacTAalOIleil DPHTPOIMH BO BCeX MaKpo-Tpomeccax Ha o0u-
TaeMoil HaMu JacTn BcesleHHOIT, 3T OCTPOBKH, IJie SHTponns yObIBaA-
er, n6o HaranumBaercs mHopmamua...» (Hoapmam, 1961). 9Ira xe
meicsib Beickazana A, V. beprom: «llpomeccsr ynpasienus, IpoHcxXoasa-
e B KNOepHeTNUeCKNX cucTeMax !, XxapaKkTepu3yloTca «TOYHOM KOJH-
YecTBeHHOH Mepoii — ymenbmiennem sarpomnn» (Bepr, 1963). C apy-

oM CTOPOHBI, MBI BHJEJN TPH PACCMOTPEHHWH BTOPOr0 3aKOHA Tep-
MOAMHAMHUKH, 4YTO MAaIIWHA SABJAETCA TPHHIUNNAJILHO HECTONKHM
oOpaszoBaHMeM, a ee cyllecTBoBaHme — OecupepsiBHBIe, HeoOpaTMMBbIe,
OUKINYEeCKH ITpoTeKalonme paboume IPOmecchl — CTAHOBATCA ITPHIN-
HOil ee rmbOenm. Mber oOHapy:RuIH, TakuM oOpasoM, cleayiomniee IpoTH-
Bopeunme: 1) MammHa KaK IIPOW3BOJHOE JMKHUBOH CHCTEMBI SBIACTCA
BCerjla B HEKOTOPOM OTHOIIEHHM MOJIeJbI0 KMBOIH CHCTEMBI; 2) MAIIH-
Ha, He OYAYYH JKNBOH cumcTeMOil, Hem30eKHO TepsAeT CTPYKTYPHOCTH B
pe3yIbTaTe CBOEro CyIecTBOBaAHMSI.

B mpormBOIIONI0KHOCTE 3TOMY KUBBIE CHCTEMBL ABJISIOTCSA HE TOABKO
cTOMKNMT 00paszoBaHuAME (IIPH YCJIOBUAX CTAIIMOHAPHOCTH OKPYiKalo-
nieil cpeast), HO 00T AI0T, CBEPX TOrO, CBOMCTBOM HEOrPAHUIEHHO YC-
JIOKHATH CBOIO CTPYKTYPY M YCOBEpPIIEHCTBOBATH cBoH MOpQo-dhusmo-
jgoruvyeckue pyHrmuu. Mer nMeeM B BUAY He MHAUBUAYAJIBHYIO yKHBYIO
cucTeMy, KOTOopas POKIaeTcs, pasMHOMKaeTcss u ImOHET, a COBOKYII-
HOCThH JKUBBIX CHCTEM IIPH CTAIMOHAPHBIX YCIOBUAX 3aKPBITOH CHCTE-
mbel. Hak morasan Boawreppa (Volterra, 1931) ma mpumepe sxromorm-
YeCKH CBS3AHHBIX MesRAy c000i OTPAAOB IIOTOAMHBIX WM TPABOSIHBIX

JKHBOTHEIX M pacTeHHil, Macca KajyKkJ0il M3 DTUX KUBBIX cucTeM OOHa-

py;KuUBaeT peryiaspHbie KojeDaHMS BOKPYr HEKOTOPOH CpegHell Besn-

' YW HBI, TOCTOAHHON BO BpeMeH.

Mg mpuxoauM K cJeyIoneMy BBIBOAY: (PU3MKO-XIMHAYECKUE CBOIi-
CTBA JKMBOM CHCTEMBI MPUHIIHIINAJIBHO HE MOTYT OBITH IOJHOCTHIO Ma-
TePUaJbHO MOJEJNPOBAHBI, TAK KaK MOAEJUPYIONIN MeXaHH3M — Ma-
IIAHA, KOTOpas ABJSAETCA BOOOIEe MPOH3BOJHOM KIUBOI CMCTEMEL M KaK

I O6pexToM EKMOOPHETHIECKOTO MCCJEOBAHUA CIHYKAT Jiobasg cucerema,

npejcTaBIsgoNias co00M «KOMILICKC JUHAMNYOCKH CBA3aHHBIX pjeMenToB» (Bnp,
1963). |
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TaKoBasg BCerjia B HEKOTOPOM OTHOIIEHHWH, ITOPOl I 09eHB OJIM3KOM, MO-
JeiupyeT 8Ty cumeTeMmy, Ho obiaajzaer (yHJaMeHTAJIbHBIM TIPOTHBOIO
JOKHBIM CBOICTBOM, OTIMYAIOIAM €€ OT JKUBOIl CHCTeMEI. JT0 CBOM-
CTBO — HOTEPs CTPYKTYPHOCTU MOJENNPYIOIero MexanusMa B pe3yilb-
TaTe ero CymecTBOBaHMA.

4. Rag MBI BUJleNN, ITOHAMATh B PaMKaX XUMHUYECKON KNHETHKH M
KJIACCHYECKOIT TepMOJAMHAMUKE BO3HMKHOBEHUE, CYILIecTBOBAHUE H 9BO-
JIONUI0 JKUBBIX CHCTEM OKasbiBaeTcsi HeBO3MOKHBIM, Bosnmkaer BoI-
poc: He MO3BOJIAeT JM TepMOJMHAMHKA CTAIMOHAPHBIX HeoOpaTHMMBIX
IPOIEeCCOB, IPOTEKAINNX B OTKPHITHIX cHcTeMaxX, 00BACHUTEL (puanye-
CKYIO CYIIHOCTH KMBBIX CHCTEM?

buocgepa — cOBOKYynHOCTE BCeX OpraHuaMoB H OKpYKalomias
OpraHu3Mel cpeja — odpasyeT 3aKpBITYI0, HO He H30JMPOBAHHYIO MaK-
pocmeTeMy, KOTopasi IMOCTOSHHO OOMEGHHBAETCS AHEPrHeil ¢ BHEIIHE
Cpemoii, T. €. ¢ APYroit MaxkpocumcrTeMoit 6osiee BBICOKOTO TOpPAAKA. Sa-
KpbITasi MakpocmcrTeMa, cojepskamias B KadecTBe TOJACHCTEM JKHBBHIE
OpraHm3MBbl, MEHAeTCsA HACTOALKO MEJJIEHHO, 4T0 ee (PU3MKO-XHMHUIe-
CKHIe ImapaMeTphl MOKHO CYMTATh IOCTOAHHBIMH B TCYEHHE CYIECTBO-
BaHUA JKUBBIX cucTeM. sHAMBOIt opranmam, OOMeHMBAIONIIHIICA ¢ OKPY-
JRAQIONIeil cpejoil M SHeprueil, M BemiecTBOM, IpejacTaBiasgeT coboit Tep-
MOTHHAMUYECKNA OTKPBITYI0O CHCTEMY, YVCJIOBHS CYI[ECTBOBAHUS KOTO-
poit MoryT OBITH M3y9eHBI METOJOM TEpPMOJWHAMNIKH CTAI{OHAPHBIX
HeoOpaTHMBIX IPOIECCOB.

B oramume or KiIacCHYeCKOH TepMOAMHAMUKH (TepMOCTATUKH) B
TepMOMHAMIKe HeoOpaTHMBIX INPONECCOB YYHTHIBAETCS BpeMsA. ITOT
dyHIaMeHTATBHEL (U3NIECKNII TapaMeTp — BpeMsi — HMeeT PasHylo
¢m3mIecKy0 3HAYUMOCTH IIPN ONUCAHHN [eHCTBHTEIbHO IIPOHCXOJA-
OIAX MAKpOIPOIecCOB B M30JMPOBAHHBIX, 3AKPHITHIX M OTKPBITHIX CHC-

/

/

reMax. B mpupoje Bce MaAKpOIPOIECCHI MPOTEKAIOT HEOOPaTHMO BO Bpe- |

merm. HeobpaTumocTh JeiicTBUTENBHO ITPONCXOJATINX COOBITIIT ITPHHSA-
TO BBIpayKaTh dYepe3 TEPMOAMHAMAYECKYI0 (PYHKIOHIO COCTOAHUA
CHCTeMBI, T. €. DHTPOINMIO, TOHATHE, BBIPaykaloliee BePOATHOCTH CO-
CTOAHHA CUCTEMBI.

Ilas M30MPOBAHHON CcHCTEeMBI, He 0OMeHMBalOIIeUcss ¢ BHEIIHEeH
cpejloii HH dHeprueil, HH BEIECTBOM, HEH3MEHHOCTH COCTOAHHA BO
BpeMeHN MoKeT OBbITh JOCTHTHYTA TOJBKO B pe3ylbTaTe IPeBpPAIleHUI
BCEl 3aIIaceHHOM B MB30JUPOBAHHON CHCTEMe d9HEPIuu B TEILIO.

HauGonee BepoATHOE, HeN3MEHAIOIEOCs COCTOsHIe H30JIHPOBAHHON
CHCTEeMBI XapaKTepu3yercsi TeM, 4T0 dHTPOIMSA HTOM CHCTEeMBI JJOCTUIIA
CBOETO MAKCHMAaJbHOr0 3HAYEHUA, JTO IMOJOKEHNe IPHHATO BEIPAKATh
kak npuanun Hiaysmyca, KOTOPBIA CIIPaBe/JIMB TOJBKO JJIsi M30ANPO-
BAHHOI MAaKpOCHCTEMBI, T. €. TAKOM, KoTopas peajibHO, B Te4YeHNe JJIN-
TeJILHOTO BPEeMEHH, He CYIIecTBYeT.

[
HenaMeHHOCTH COCTOSAHMSA BO BpeMeHH MOKHO, OJIHAKO, Haﬁnmnam$

y PpeajbHO CYIECTBYIOIIell BaKpBITOl CHCTeMbl, 00MEHMBAIOIILHCH
pHepPrueil ¢ BHEIIHeH cpejoil. B cranmoHapHBIX YCJIOBHAX, KOrja IpH-
TOK PHEPrAX W3 BHEIIHEeH cpejbl W OTTOK TeIljla BO BHEIIHIOK Cpexy
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'\])ROJILI'IGCTBBIIHD paBHbl JIDYT APYTY, COCTOAHNE 3aKPBITOM cHCTEeMBI B
OQHEPreTMYecKOM OTHONIEHHH OTIMYaeTCA YCTOMYMBOCTBIO, ee HHTPO-
A cOXpaHsAeT MOCTOAHHOe 3HaueHnme. PaccMaTpmBas DHEPreTHYECKYIO
cyAb0y 3eMIm BO BpeMeHH, MOKHO TOJB30BATHCSA MACIITA00M BpeMe-
HIf, IMEIOINM 3HAYNTEJIbHO MEHBIIYIO YCJIOBHYIO €JMHUIY, 4eM Mac-

mrad BpeMeHH, WMCIIOJL3YeMBIil s M3MEPeHHA X0Ja KOCMUIYEeCKIX
COOBITHIT. 3eMJIsi B TeUeHHe MPOME;RYTKA BPEMEHMH, 0YeHb 6O0JIBIIOT0 10
CPAaBHEHIIO CO CPOKOM JKHU3HHU OT/EJbHLIX ITOKOJEHHI sKHBOTHOTO MUpa,
HO HHYTOKHO MaJOro 10 CpaBHEHHI0 ¢ KOCMHYECKHM MacimTaboMm Bpe-
MEeHH, paccMaTpuBaeTcsa KaK 3aKpbeITasg CHCTeMa, HAXOMAIASCAH B CTa-
IIHOHAPHLIX YCIOBUAX CYU[ECTBOBAHHA: JHTPONHA 3eMJIH COXpaHseT
IIOYTH IIOCTOAHHOE 3HAYCHNe,
\ Hanmume B crammonapmoii saxperroii cucreme — Semie — OTRPBI-
[ MBIX CHCTEM JKHBBIX OPraHH3MOB, KOTOpPHIe GeCIpepHIBHO 00MCHIBAIOT-
{ tA ¢ OKpysKalomeil MX Cpejoil M DHeprmeil, M BENIecTBOM, 0O3HAYaer,
UTO MIA 9THX OTKPBITBIX CHCTEM BpeMsa npmobperaer 3HAYeHHE JOMMU-
nupyiomero gusngeckoro gaxropa. Becnpeprisro mporexarommii 06-
MEH BeIecTB Oprami3Ma IpHBOJAUT K OeclpepbIBHOMY BO3PacTAHIIO
QHTPOIIMN BHe opraHm3ma. OXHOBpeMeHHO HPOMCXOJUT KOMIIEHCAIN-
OHHBIM TPOMEcC: B JKUBBIX CHCTEMAX BO3HHKACT HEraHTpPOUHs (0TpH-
narexbHas sHTponns).! CKOpocTs BO3HNKHOBEHIS PHTPOIINN B CBA3M
‘¢ mpomeccaMu 00MeHa BEIIECTB OPraHM3Ma I CKOPOCTD BOZHIKHOBEHISI
/ HETdHTPOUHWM B JKMBOII CHCTEMe DPABHEI JPYT npyryd Bnaronaps neranr-
PONIMITHBIM IIPOI[eCCcaM KIBASA CHCTeMa COXpaHaeT CTa0HIbHOCTE CBOETO
COCTOANMSA, PACXOAYA MAKPOIPTUYECKHE BBICOKOCTPYKTYPHPOBAHHBIE
MuIieBbie BelecTBa, OecnpepLIBHO 06pasylonimecs B 3aKPLITON cHCTe-
me L.

CROpOCTh BOBHIKHOBEHINSA SHTPOIMN B OTKPHITOI CHCTEMe, T. e. IH-
T@HCHBHOCTH JIECTPYKTUBHBEIX IIPONECCOB, WJIM CKOPOCTh PaspyLIeHH
CTPYKTYPHOCTH B XOJie He0OpaTHMBIX IIPOI[ECCOB, ONpEeNIAeTCs depes
TepMOAMHAMIYECKAe T KNHETHYECKNe BEeJMINHBI: TepMOINHAMAICCKIE
CHJIBL ¥ TepMOJMHAMIYCCKHe CRopocTH. B Gmomormueckmx mpomeccax.
KOTOpPEIE BCEI/ia TPOTEKAIOT HA OCHOBe XIMHYeCKHX pearmuii, TepMoJIn-
HaAMHIYeCKIe CHJIBI MPeICTABAAIOT c000il XHMHYECKHe CPOJCTBA Pear-
PYIOIINX BeIecTB, M TePMOJAMHAMAYECKHE CKOPOCTH MIASHTUYHBI CKO-
poctaM Xummuecknx peaknumii (de Donder, 1936). Ecam orkpriTas
cucTeMa HAaXOAUTCA BOIMBHM OT COCTOAHHSA TEPMOJAMHAMHYECKOTO DPaB-
HOBeCHs, TOTJa MMEeT MEeCTO JMHeHHas 3aBHCHMOCTH CKOPOCTH OT
cunbl. OTciofia ciejiyer, 4T0 CKOPOCTH BO3HMKHOBEHNS OHHTPONMH B
AUBOIL cHeTEeMe, eciin ee MOKHO PaccMaTPUBAThL KaK OTKPHITYIO CHCTE-
MY, HaxoJaniyiocs BOJIU3M OT COCTOSTHUSA DPaBHOBECHS, HOJIKHA OBIThH
MOJIOARUTRNBHON BeJINYHHOMN, KOTOpas NPOmOPHUOHATIHRHA XAMIIECKO-

MY CPOJICTBY 2.

' B pacTaTeabHOM MHpe MAKpPOIPIHUECKHe BHICOKOCTPYKTYPHPOBAHHEIE IIV-
eBble BemecTBa o0pasyiorces Gaarofaps HAJIMYMIO CHEIAAJLHOIO (HOPMEHTATHE-
HOTO ammapaTa B CaMOi OTKPHITOIl cmcTeMe ((POTOCHHTETHUCCKHE ITPOIECCHI).

? CocroAnme TepMOJMHAMAYECKOTO PABHOBOCHSA O3HAYAET, UTO XHMIUECKOE
CPOJICTBO M CKROPOCTh XHMMYECKON pPeaKIHH PABHEI HYJIO, T. €. OTKPHITAA CH-
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Cymectsyer oOmas rteopema, cdopmyanposannas lIpuromnusiv
JUIA TePMOJMHAMUYECKH OTKPBITHIX CHCTEM, HaXOJAMMXCA B yCTOHIN-
BOM COCTOSIHIH: CPOJCTBO CHCTeMBI BCETJia MeHAeTCcs TaKuM 00pasoMm,
9T0 CKOPOCTh BOBHMKHOBEHHs SHTpounmm ymenbmaercsa (Prigogine et
Wiame, 1946; IIpurosxum, 1960). W3 aToit Teopemsl cieayer: H3MeHe-
HIe COCTOSHHA 3aKPHITOH CHCTEeMBI, BEI3BIBAIOIIee BO3pacTaHme CKO-
POCTH BO3HNKHOBEHUSA DHTPOIMH B OTKPHITOM CICTEMe, CONPOBOMAALT-
¢S YMEHBIIEHMEeM TepMOJAMHAMAYCCKOM CHJIBI| M BCJIEACTBHE 9HTOTO
YMEHBINAETCS CKOPOCTh BOSHMKHOBEHMS DHTPOTINH B OTKPHITOM CHCTE-
me. VIaMeHeHMe cOCTOAHMS 3aKPBITOM CHCTEMBI, BBI3BIBAIOINEE yMEHBb-
IIeHNe CKOPOCTH BO3HWKHOBEHHA DHTPOINM B OTKPBITOH CHCTEMeE, CO-
MPOBOKIALTCA BO3PACTAHAEM TEPMOJIMHAMHIECKOW CUJIBI I BCAECTBIE
ATOTO YBEJIMYMBACTCH CKOPOCTH BOBHNMKHOBEHUA DHTPOIUN B OTKPBITOM
cHucTeMe,

CiaenoBaTeJbHO, OTKPBITas CHCTEMa BCerja CTPeMHTCA K CcOXpaHe-
HUIO CBOGr0 HEPABHOBECHOTO COCTOSHUA MM K BO3BPAIIEHHUIO K ITPek-
HEeMY COCTOSHMIO MPH HeOOJIBIINX N3MEeHeHNAX TapaMeTpoB cTannoHap-
HOIl 3aRpLITOIl cuCTeMBI M KpoMe Toro, obiaajaer TeHJ@HIEe HBOJIO-
MUOHUPOBATh B HANPABICHAN YMEHBINEHNsd CKOPOCTH BOSHWKHOBEHII
OHTPOIN.

Teopema ITpurosxuna copepuienno anaxornyua npuanuny Jle llla-
Telbe — BpayHa KJIacCHYeCKOH TepMOJAMHAMHKE '. AHAJOIHYHOCTE
TeopeMsl lIpuroxmua cocTonT B CleAyIOmnIeM. N3Mmenenne crammoHap-
HOCTU OTKPBITOI CHCTEMbI MM PABHOBECHOTO COCTOSHUSA 3aKPHITOU CHC-
TeMbl IpH HeOONBITMX M3MEHeHUsX ITapaMeTpoB CpPesl IpPOMCXOUT
Bcerja B TOM HaIpaBJeHHH, KOTOPOe CIOCOOCTBYeT BO3BPAIIEHHIO CUC-
TeMBl K IPEKHeMy COCTOAHHUIO CTAIMOHAPHOCTI HJIM PaBHOBECH.

[T0CKOMBKY KUBBIE CHCTEMBI IPE/CTaBISIOT cOD0M TepMOAMHAMMIYe-
CKH OTKDBITHIE CHCTEMBI, TO IIPHMEHeHHe K HuM TeopeMsl llpurosknHa
6BII0 OLI BIONHE O0OCHOBAHHBIM JJIA XapaKTepPNCTUKN DBOJIONAMN HHH-
BHIX CHCTEM B HaIPaBIEHHH YMEHBLIICHHS CKOPOCTH BO3HHKHOBEHHA
DHTPOINH, ecii OBl JKUBEIE CHCTeMBl HAXOAWINCH B YCTOHIHBO CTAIIO-
HapHOM cocrosHmu. JleiicTBATeNbHO, TeopeMa IIparoskmua MOMeT CIy-
JRITH TUIS XapaKTePUCTHKHA cTabMIBHOCTH FKUBOM CHCTEMBI, KOIJla ypo-
BeHb oOMeHa BEIIecTB He M3MeHsdeTcs BO BpeMeHH. Taxoe cocTosnime
[IOCTOSHCTBA 0OMEHAa BeIecTB ABJsIeTCs, OJJHAK0, CKOpee MCKII0YeHneM,
yeM XapaKTePHBIM COCTOAHHEM JRUBOM CHCTeMBI, I COOTBETCTBYET,

cTeMa B COCTOSHMHE TepPMOAMHAMHYECKOTO paBHOBeCHA BOOOIIe HE CYIIECTBYET.
Ora MBICIL OYEHHL BajKHA Ul IOHUMAHUA JKHBOM CHCTEMBI KaK TepMOJMHA-
MAYCCKH M KHHETHYECKH HEepPaBHOBECHOM CHCTEMBI.

1 PagpACHAM HTOT NPHHIAI HA IpuMepe ABYX(dasHoil CHCTeMBI H3 BOJLI H
abaa, mMelomeit, cormacuo npapmay ¢as I'mG6ca, oguy crenedsb cBoOO/bI. 110BEI-
menne (MOHM/KeHHUEe) AaBJeHHs BBEI3BIBAET ITpeBPAalleHHe JbJa (BOfIBI) B BOZXY,

(;1ej1), 9TO CONPOBOKAETCS yMEHBbIIeHHeM (yBeimdenmeM) o0bema M BCIENCT! |
BHE DTOT0 yMeHbIIeHWeM (yBeJMUYeHHMeM) BHEIIHEero jaaBjieHus, T. €. B cucTeme |

/

IPOMCXOAUT TAKOe M3MeHEeHHe, KOTOPOe IPOTHBOAEHCTBYeT ¢arTopy, BHI3BABIIE-
My 9T0 maMeHenme. Takme sKe MPOTHBOJAEMCTBYIOIIHEe M3MEHEHHA B CHCTEME WMe-
IOT MecTO NMpH M3MEHeHWH TeMIlepaTyphl.
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HanpuMep, COCTOAHUIO OCHOBHOTO 00MeHa Yy TeIJIOKPOBHBIX JKWBOTHHIX.
Jlust JRUBEIX cHCTeM XapaKTePHBI HMEHHO pa3BUTHE W pasMHOKeHHe.

Da3pr pasBUTHA U Pa3MHOKEHHS MOTYT OBITEH IpejfcTaBlIeHEl Kak 0ec-
IpepLIBHEIe AyOIMKANUU HEKOTOPOTO BIEMEHTAPHOTO HEPreTHIeCKOT0
poriecca: CKOPOCTh BOSHUKHOBEHHSA HYHTPOIMHU B JKUBOH CHCTeMe YBe-
AMYHBAETCA B (pasax OMONIOrHYECKOil HBOMIOMMK W Pa3MHOIKEHMI.

Raykpiit HOBEIT dlleMeHTapHEII SHepreTHyecKmii IpoIece, KOTOPHII
COIPOBOK/IATCA BOZHHKHOBEHUEM JHTDONMN, KOMIIEHCHPYETCS COOT-
BETCTBYIOIHM HETrdJHTPONHUMHBIM WIEHOM — CKOPOCTBI0 BO3HUKHOBE-
HUsI HeTOHTPOINM B OTKPBITOI CHCTEME.

JroT heHOMEH — GecupepsiBHAA AYOIMKAIIS DIIeMEHTAPHBIX DHEP-
FeTHYECKUX TPONECCOB — YKA3hIBA€T HA HEIPUMEHHMOCTH TEOpPeMEl
IIpuroknaa ¥ aHAIN3y DBOJIOINN KABEIX cHCTeM. FAUBEIE CHCTOME! He
9BOJIONUOHHPYIOT K COCTOSHMIO ¢ MUHUMAJIBHOI CKOPOCTHI0 BO3HIKHO-
BeHHsA sHTponmnu. Teopema ITpurokuna me momer GuIThH mpMMeHena K
KUBOM cHcTeMe B (paze pasBUTHS M Pa3MHOKEHMUs, ITOCKOJIBKY TIPOIeC-
Cbl Pa3BUTHA M Pa3MHOKeHHS HeNM30€KHO CBA3AHLEI ¢ YBeJINYEHHEM
CKOPOCTH BO3HMKHOBEHMS OHTPOIHMM, ¥ OMOJOTMUECKAs HBOJIOIMUSI
BOOOIIe TONBKO BO3MOKHA Ha OCHOBE DA3MHOJKEHNS KHBBIX CHCTOM.

Mur npuxommm, ciemoBatensno, K 3aRIMIOYEHHI0, 4TO B paMKax Tep-
MOIMHAMUKI HEOOPATUMBIX CTAUOHAPHBIX IIPOIECCOB, KAK 1 B pamMKax
KJIACCHYeCKOM TePMOAMHAMIAKY M XHMIYECKOIl KHHETHKA, HEBO3MOKHO
OOBACHATH TPOTPECCHBHYIO HBOJIONMIO JKUBOII MATePHH: BO3HHKHOBE-
HiIe 1 COXpaHeHyue OpraHu3Ma B XaOTHYECKOW cpefie, pasBUTHE W pas-
MHOZReHIEe Opranus3Ma IIpH CTalUOHAPHBIX YCJIOBHAX OKPYKAIONIC ero
3aKPBITOM CHCTEMBI M, HaKOHEI, HEOTpaHMICHHYIO Mopgpo-pusmosrorn-
TECKYIO 9BOJIONHIO BCeH COBOKYIHOCTH OPraHH3MOB B HX OHTO- M (hu-
JOTeHe3e.

0. JHepreTmyecKkmii oOMeH OpraEm3Ma B COCTOSHUE OCHOBHOLO 00-

MeHa Ipu CTAMOHAPHBIX YCJIOBUAX OKpY Kaomeil cpemsl (II0CTOAHCTBO
PUBHKO-XMMUYECKIX ITapaMeTpOB 3aKPBITOM CHCTeMBI) MOKHO BBIpa-

~SHUTH 4Yepe3 CyMMY BCeX XMMHYECKHX IPOLECCOB, JeKAINX B OCHOBE

BCeX (PyHRIMOHANBLHBIX Paloymx TpOMeccOB OprammaMa. MomuocTs
PYHKOUOHANBHBIX Pabo4nx MpPOIEccoB paBHA TeIIOBOMY IIOTOKY,

'KOTOPBI BBIIEJISIETCA M3 OPraHH3Ma BO BHEIIHION Cpey.

PaGoume mpomeccsr B sKuBOiT cpefie mpexCTaBAMOT cOBOIL HEeT9HTPO-

!nuﬁnme IPOIMECChl  CTPYKTYpooOpasoBaHUsA 3a CYeT XMMHYECKOIl
| 9HEPTHH M HA3KOM DHTPONNH HOCTYNAWIAX B OPraHH3M BEICOKOCTPYK-
 TYPHPOBAHHBIX MAKpOIPru9ecKUX INIIEBHIX BeIlecTB. B xome jKu3He-
 AGATONBHOCTH OPraHM3Ma IPOHCXOAAT (eclpephIBHBIC IeCTDPYKTHBHEIE
ITpOI{eCChl, TMPOMeCcChl paspyIieHMst CTPYKTYPBI, 4T0 00HApy KUBAaeTCH
‘OecnpephIBHBIM BBHIJieJieHHeM W3 OpPraHH3Ma Temja i CTPYKTYPHO-J1e-

TpafiipoOBaHHLIX BemecTs — murakos. Oba mpomecca paBHEI IPYT APYTY
B OHEPreTHYecKOM OTHOIICHWH M TPOMCXOAAT IIPH TeMIIepaType
cymecrsoBaunsa opranmsMa (Schroedinger, 1944; Hysmemos, 1959).

sRuBas cmcTema coOXpaHseT CBOK CTPYKTYPHOCTE Omarogaps pabo-
4uM nponeccaM. IIpexpamenne paGounx NIpONmECCOB Ipu TeMIEpaType
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CYIIeCTBOBAHUA FKUBOM CHCTEMBI BjedeT 3a c000if IOTEpI0 CTPYKTYP-
HOCTH — cMepTh, Eciam, ogHaKo, 0OCTOPOKHO OXJIaKAATh ;KUBYIO CHCTE-
My, m30erasi pa3pymeHnss CTPYKTYPHI BCJIEACTBHE BHIKPHCTAIH3ATAH
BOALI, paboume TIpomecchl NpPeKpamaiTcs, He BHI3LIBAg CMEPTH
(Smith, 1954 n mu. np.). Takas oxnaskneHHas HeMeraboaM3NpyOMIad
cHucTeMa, COXpaHMBIIAA P HUBKOI TeMIepaType CBOIO CTPYKTYPY, IpH
HAUPeBaHUM MOJKET OKHThb, €CIH ee CTPYKTypa, SBJIAOMIAACH TIPH
TeMuepaType 3KHU3HH JaOMIBLHON W HeypaBHOBEIIEHHOI, 3aHOBO Oecmpe-
pBIBHO BOoccTaHaBauBaercsa paboummu mponeccamu. Paboume mpomeccesl
B JKUBOI cHCTeMe — 9T0 OeclpepbIBHO IPOMCXOMANINE CHHTOTHYECKHE
IPOLECCHl IOCTPORHHA CTPYKTYPHI, KoTopass GecupepsIBHO IOJ(Bepraer-
CA TePMHYECKOMY paspylIeHHI0 TpH TeMmMIlepaTrype CyI[ecTBOBAHMS
KUBOU CHCTEMBI.

sRuBas cmcrema — aT10 pabGorawmas cueremMa. dem OTaAHYAeTCH
JRUBas cucteMa OT He;KMBOro paborarpomiero Mexapmama? MosKHO yKa-
3aTh Ha YeThIpe KapAMHAJIbHEIE OTINYATEJbHEIe CBOMCTBA.

1. CTpyKTypa KMBOii CHCTEMBI IIPH TeMIlepaType ee cyniecTBOBaHHS
nabuiabHa, HEYCTOIYNBA, HEYpaBHOBeIIeHa.,

2. CrpyKkrypa KHBOI CHCTEMBI COXPAaHSETCH IPH TeMIepaType ee
cyniectBoBanusa Omarogapsi pabounmM mpomeccaM, KOTopsie OecnpepniB-
HO YCTPAHAIOT XaOTNYECKN BO3HUKAIOIINE CTPYKTYPHEIE Te(eKThI, CB-
3aHHBIE ¢ TEINIOBOI JeCTPYKIHEN KUBOM CHCTEMBI.

3. Bce pabGoume mpomeccsl B JKHBOI CHCTeMe — KaTaJNTHdecKHe,
npu4yeM KaTalm3aTopaMu ABJIAOTCA caMu paboraionime CTDYKTYpPHEIE
o0pa3oBaHus JKMBOM CHCTEMBI — CIOKHBIE OeJIKI.

4. Brnarogapsi KataaUTHYECKOMY XapakTepy padoumx IIpOIeccoB B
JKUBOII cHCTeMe IpeBpaneHne XNMHIeCKOil PHePIUy IHUI[eBEIX BeIIeCTB
B TeILJI0O Yepe3 IOCPeACcTBO pabovumx apoIeccoB TPOUCXOMHT TIPU TeM-
meparype cymecTBOBaHUA KUBOM cucTeMbl. Ilpm aToit Temmeparype nm-
I[eBbIe BEI[eCTBA B OTCYTCTBHE KATAJIM3ATOPOB ABIAIOTCHA CTOMKAMH Be-
IecTBaMM.

OTH YeThipe KapAMHAJbHBIe CBOMCTBA, XapaKTePH3VIOIM[HE RABYIO
CHCTeMY KaK TepMOJAMHAMHUYECKI OTKPBITYIO CHCTEeMYy co cremudpuye-
CKUMU CBOMCTBAMM, MOTYT CIYKUTH MILTIOCTPAIHEN TOro KJIacCHIeCKO-
I'o OmpejeleHnss JKU3HH, Koropoe Obio mano B 1874 r. 9Hremncom
(1957) «#Hn3uap ecth cmocob cymecTBOBaHHUs OEJIKOBBIX TeJ, W TOT
crioc00 CymecTBOBAHUA COCTOUT 10 CBOEMY CYHIECTBY B IIOCTOSHHOM
caMOOOHOBICHUN XUMAYECKIX COCTABHBIX YaCTeil BTUX Tel».

B xuBoil cmcTeMe MpoTeKalT XHMHYeCKHe peaknuu OJarogaps BbI-
COKOMY XHMUYEeCKOMY IOTEeHI[MAJNy IUINeBLIX BEeIecTB M KaTaJluTuye-
CKHM CBoOifcTBaM KmMBOil cmcreMmbl. Ha OCHOBe XHMHYECKUX pearIuu
npoucxoaaT paboume mpomeccs CHHTe3a CTPYKTYPHI, KOTOpPhIe YpPaBHO-
BeIIMBAIOT Xa0THICCKHE IIPOIECCHl TePMUUECKON JeCTPYKIUA CTPYKTY-
pui. CieoBaTelIbHO, JKUBasg cUcTeMa IpejcTaBiseT coboil XUMITIECKYIO
Mammuy, pabora KOTOpoi, ¢ OJHON CTOPOHBI, BO3MOKHA TOJIBKO IpPH
TeMIeparype CyIecTBOBAHNA KUBOI CHCTEMBI W, ¢ JAPYIOil CTOPOHEI,

COCTOUT B IIOCTOAHHOM VCTPaHEHHM CTPYKTYPHEIX aedextoB, Oec-
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IPEepeIBHO M XAa0THYECKM BO3HHKAKINHX TIPH TeMIepaType IKH3HM.
Juanekrmueckmii 3akoH eAWHCTBA W GOPHOBI TPOTHBOMIOTOKHOCTEN —
HajnIne padouYMX TPOIECCOB A YCTPAaHEHWS TemI0Boil AeCTPYRIINN,
Korja caMu paboume mpoOIECCH BO3MOJKHBI TOJIBKO IIPH TeMIIepaType
AU3HE — OTO BHYTPEeHHEe IPOTHBOpPEYMe CYINeCTBOBAHUA MKHUBOI CIC-
TeMBL ABJIACTCA TeM OCHOBHBIM CBOMCTBOM, KOTOPOE OTIMYAET (KHBYIO
MAIIMHY» OT HEeKUBOM.

6. Brrmre Mbi ykasamm Ha TepMopgmHAMUYECKOe DAsIMUMe MEKILY
RUBBIMH CHCT€MaMH M IPOM3BOJHBIMH KUBBIX CHCTOM — MalIMHAMM.
HleiicTBue MammHbl HeHM30eKHO CONPOBOIKIACTCSA ee CTPYKTYDPHOI Jer-
pajganuel, B T0 BpeMsI KaK COBOKYIIHOCTH JKMBLIX cHCTeM obOjamgaer He
TOJBKO CBOMCTBOM COXPaHEHMS CBOEH Macchl B XO0Je 3aMEHBI IIOKOJe-
HUI, HO I CBOICTBOM 0eCIpepLIBHOTO YCIIOKHEHNs I YCOBEPIIeHCTBOBA-
HusA CBOMX Mopgo-pusnmonornueckux Gyurnuii. O6BACHITL BOZHIKHO-
BeHUe, CyliecTBOBaHIe, PasMHOMKEHNE M HBOJIONMMI0 KUBBIX CHCTEM B
paMKax COBpPeMEHHBIX (DM3MYECKNX TEOPHil, Ha HAIl B3I, II0-BH/INA-
MOMY, HEBO3MOKHO, IIOCKOJBKY 00bEKTHI, KOTOPHIE NCCACAYIOTCSA B PaM-
Kax 9THX TEOpWil, paccMaTpUBalOTCA BCerja Kak COBOKYIHOCTH TIPOCT-
PAHCTBEHHO KOHEYHBIX OJ{HOPOJHEIX (has.

Mamuna, Mofemmpyionias Kakyw-in60 (hyHRINIO KUBOIl CHCTEMEI,
COCTONT M3 HEKOTOPOIO YHCJIA ABIKYIIUXCA JleTalleil KOHEUHBIX pasMe-
poB. Raspas nerams mpexncrasisier co6oit romorennyio (asy. Himsas
CHCTEeMA B OTJIMYMe OT MOJEJMPYIONIEro ee MexaHm3Ma ecTh CHCTeMa C
HEOrpaHHYEHHOM MUKPOreTeporeHHOCThIO. [l onmcanms yRUBOI CHC-
TeMBl He0OXOAMMO JIONYCTHTh HAJMYMe JeHCTBYIONAX ¢axTOpOB, KOTO-
phle CBsIBaHBI ¢ OecIpefleJIbHOIl IeTepOreHHOCTHI0 JKMUBOM CHCTEMBI B
MHUKPOCTPYKTYPHBIX 001acTAX HEOTPAaHMYEHHO MAaJjbiX pasMepoB. B o1-
JHYNe OT He)KMBOM MaIIMHBI ¢ JABVWIKYIMAMUCS [ETaJAMHA W3 TOMOTEeH-
HBIX (Da3 ABMKYIIHeCS KOMIIOHEHTHI B JKUBOIl CUCTeMe He IIPeICcTaBIA-
10T coboil romoreHHLIX (has. [l onmcanms RUBOIT cHCTEMBI HeOGX0IH-
MO YYMTBIBATH HaJIN49¥We HOBBIX IIapaMeTpPOB, KOTOpHIE IIPOSIBIIAIOTCS
IpU M3y9eHNN HeOrPAHNIEeHHOH MHKPOreTepOreHHOCTH CTPYKTYPHI JKA-
BOM MaTepuu. JTH HOBBIe TAapaMeTpPsl CyTh clemnpuueckne (HhakTophl
HeOTPAHMIEOHHOH MHKDPOreTepOreHHOCTH CJOKHON AMHAMHYECKONR CH-
cremsl (Tpunruep, 1962a).

Onncanne gusmyecKux cBOiiCTB HTUX IAPAMETPOB HA OCHOBE TEPMO-
ANMHAMIYECKOTO aHaIn3a KUBOM CHCTEMBl M OIpeJeJeHne NX 3HaYeHns
AJIA CYHIeCTBOBAHMA M DBOJIIOINA OPraHn3MOB ABIAIOTCA 3ajiadeil JaH-
HOTO MCCJae0BaHAA,



I'naea nepeasn

O HEIPUMEHNUMOCTHN TEOPEMBI ITPUTOKUHA
B OMBPUOIEHE3E

The comprehension of the laws

. which govern any material system is
greatly facilitated by considering the

energy and entropy of the system in

the various states of which it is ca-

pable.
J. Williard Gibbs, 1875

y 1. B TepmopmmaMmKe OTKpPBITHIX CHCTEM CYIIECTBYeT TeOpeMa,
aHagormyuas nupunnuny Jle Illarease — Bpayma B tepmommmammie
3aKpBITEIX cucTeM. Teopema Ilpuroskmma, kax m npmamun Jle Illa-
Tenbe — bpayna, yKaseipaer Ha HampaBieHHe HBOJIOIHAN TePMOIHA-
MIYECKOI CHCTEMEI.

B BaxpeiToil TepMommHaMmuecKoil cucTeme 2, HaxoIAIIeHCH B CO-
CTOSAAHUM YCTOMYMBOTO PaBHOBECHS M IOJBepraolieiicss BO3IeiicTBIIO
Karoro-jimbo BHemHero axkropa, HapymMAaoIero paBHOBECHOE COCTO-
HIe, MPONCXOJAT TaKne W3MEHEHNS IIapaMeTPOB CICTeMEI, KOTODHIE
NPUBOJAT K JOCTHKEHHI0 HOBOTO PaBHOBECHOTO COCTOSHMS, IPH KOTO-
pOM BO3JleiiCTBHE BHEIODHEro ((HakTopa OKa3bIBAGTCA 0CJIa0IeHHBIM.
AHajiorn4H0 3TOMY npmHnmmy Tteopema Ilpuroskmma (Prigogine et
Wiame, 1946) yxaswsiBaer Ha HampaBienite HBOJONIH OTKPBITOM CH-
CTeMbI, HaXO[ALIEICH B YCTOMYHUBO CTAIMOHAPHOM COCTOSHEM, [[ys
COXpaHEHHA CBOET0 YCTOIYMBO CTAIMOHAPHOIO COCTOSHMUS OTKPLITASI
cucremMa OecupepbiBHO 1OTpe0aser HHEPrHI0. DBOMIOMHUA OTKPHITOI
CHCTeMbI, IPAOAMKAOIIeHcsa K yCTOMYMBOMY CTAIIHOHAPHOMY COCTOS-

! TlosraEme 3aKOHOB, KOTOPEE YHPABIAIT J000if MaTepmaibHON CHCTEMOIL,
3HAYATEJNbHO 00JIer4aercs, ecjim pacCMATPHBAIOTCA DHEPIHA W HHTPOIMS JAHHOMN
CHCTEeMBI B Pas3JIMYHBIX COCTOAHMAX, B KOTOPBIX OHA MOKeT HaxXomurbes, . Bwi-
Isapn I'm66e, 1875. |

# Ilox saxpeITOil CcHCTeMOIl HOApasyMeBaeM TepMOJAMHAMHYCCKYIO CHCTEMY,
cnoco0HyI0 OOMeHHBATHCA DHEPrmeil ¢ BHEIIHei Cpejoil Ipm BO3JICHCTBHM Ha
Hee Karoro-imbo Bremmero axropa. OTKpeiTasg cmcTeMa IpeAcTaBiser coboil
TePMOMHAMAYICCKYIO CHCTOMY, KOTOpas JUIA COXPAHEHMS CBOEro COCTOAHMA OGec-
IPePHIBHO 00OMEHMBAOTCA DHEPTHEIl M BeImecTBOM ¢ BHemmHel cpemoit. O6e »Tn
CHCTeMBI HMEIOT KOHKDOTHBIM (PHu3muyecKmil CMEICA ®H (PaKTHYECKH CymecT-
ByIoT. lloHATHEe HM30JIMPOBAHHON cHCTeMHl siBiasgerca abcrpakmmeir m obo3HagaeT
MBICJIHMYIO CHCTeMY, KOTOpas He OOMEHHBAeTCA DHOPrHEeN ¢ BHEIIHeH cpeyoil

He MOJKET HO/IBepraThCs BO3ACICTBUIO Kakoro-nudo sremmero (gaxropa (IIpmro-
sxuH, 1960).
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HIIO, coriacHo Teopeme Ilpuroskuna, 3aKki0JaeTcsa B TOM, 9T0 mepexon
CHCTEMBI B HOBOE CTalMOHAPHOE COCTOAHHE CBA3AH ¢ YMeHBIIeHHEM
nmorpebaenus sHepruu B pesyldbTarTe ocjaldieHus HEKOTOPOro IapaMer-
pa CHCTEeMEL.

ITOT mapaMerp OTKPBITOIl CHCTeMBI HOCHT Ha3BaHie TePMOJMHAMM-
qyecKON cuabl u oboamavaercs cmMmBoaoM Xi. Teopema [Ipmroxmma
rIACHT: M3MEHeHNe BO BPeMeHH OTKPBITOM CHUCTeMBI, NpubInAKaomen-
¢cA K YCTOWYMBO CTAIMOHAPHOMY COCTOSAHMIO, IPOMCXOJUT BCerjga B
HaIpaBIeHNd, KOTOpOe BHIBBAHO OcIabieHmeM TepMOIMHAMIYEeCKOM
cmibl Xi.

[lerTpanpHas BeJIMYMHA, XapaKkTepH3ylomias HepaBHOBecHoe, HO

cTAIMOHAPHOE COCTOSHNE OTKPBITOM CUCTeMBbI, IIpeJCTaBIsAeT c000it cKO-
| dS
POCTH BOBHUKHOBEHUSA YHTPOUMM —- NI BeJIHIAHY BBRIZEJIAIOIIEroCsl

n @S
n3 cueremsl Temna 1 —- . CmereMa IpoyIEpPYeT TEIUIO B Pe3yirbTa-

Te TPeBPAIeHNsI YHEPIHH depe3 IMOoCcpPe/ICTBO Pabounx IpPOIeccos. Be-

ds
JUYVHA & T onpejaeasiercsa TepMOJAMHAMHUYECCKIMHI U KNHeTH4YeCKNn-

MW TIapaMerpaMi — TepMoJmHaMmIecKuMu cmiaMi... {Xi} — m Tepmo-

dx‘i.
MINHAMHYECKAMHA CKOPOCTAMI. .. {'ET . TepmognumamMudeckas cmiaa X;

nIeHTHYHa (AKTOPY MHTEHCHBHOCTH KaKoro-ambo pabodgero Impomecca
A;, W counpsikeHHAas BeJNYMHA Zi, BXOJAAU[AA B BhIpajKeHmne TEpMO-
MMHAMAYECKOI CKOPOCTH, HAeHTHIHA (PaKTOPY eMKOCTH 3TOTO ke pabo-
yero mporecca, COTJIacHO ypaBHEHHIO

dA-; = Xid::c,-.
Bennunua BBIIEASIONIET0OCs M3 OTKPBITOM CHUCTEMBI TeIlia %% OII-
peeaseTcss ypaBHeHHEM
dQ S - dx
i
dt ol .2'1 X477 (1)
1=

Q- dz;
rjge 21 Alcf- CyMMa BCeX p360‘IHX HPOHB-CCOB, COBepIHaIOII[HXCH B
 ——

OTKPBITOI cHcTeMe M 00YCHOBIMBAIOIIUX CTAIMOHAPHOCTE €e TepMOJu-
HAMUYECKH HEepaBHOBECHOI'0 COCTOSHMS.
dx
’ i
Mexny TepMognHAMHYECKOM CKOPOCTBIO —- M TepMOJMHAMUYe-
CKOM cujoit X; cyniecTByer JuHeilHaA 3aBUCHMOCTD, €CJAN OTKPHITas CH-
cTeMa HaxoauTcsa BOJMBH OT YCTOHYMBO-CTAIIMOHAPHOIO COCTOAHWA:

dz ; 2
dt e Lk‘h (2)

rae L ...cranapubiii koaddumuent ([dendur, 1954).
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PaceMoTpuM TPOCTENNINIL cirydail OTKPBITOH CHCTeMBI, KOT/ia ee Cy-
(1eCTBOBAHEE OIPeeNseTCs BCEro TOMBKO OXHUM PabodmM IMPOIECcCOM.

B TtakoM ciaydae IPOM3BOJCTBO TelJla pPaBHO Ha OCHOBE YypaBHe-
auit (I) n (2)
ds

—d? — LX2_ (3)

Tak Kax TepMOJMHAMAYECKAs CHJIA Beerjga Ooipine HyJIA:

X506 m EX* >N,

TO CKOPOCTH BOBHUKHOBEOHUA DHTPOIHM SBIAETCA BCETAA ITOJIOKATEN b~
HOM BEeJUYNHOM:

ds
S0,

Cornacuao Teopeme IlpmrokmHa TepMOJnHAMUIECKAs CUJIa M3MEHA-
©TCsI TOMBKO B HAIPaBJICHHH OCIA0NeHWs HJIH COBCeM He M3MEeHIeTCH:

dX < 0. | (4)

OTcioa ciaeayer, 94T0 OTKPBITas CHCTeMa HBOJIONMOHHpYyeT B Hall-
paBJIeHAN MOHIKeHNS MPOH3BOACTBA HHTPONHMA MM BOOOIIE HE dBOIIIO-
IMUOHHPYET.

N3 ypasaennsa (4) caegyer, 9To

d dX
2 (LX?) = 2LX -~ <0

M 0TCIOZla Ha OCHOBEe ypaBHeHusA (3)

d (dA
2 (r&)<0 mm (%) <0 (5)

[Tpn npubansKeHHH OTKPHITON CHCTeMBI K YCTOUYNBO CTAIHOHAPHO-
My COCTOSIHMIO OHA MeHsieTcs, corjacHo Teopeme llpmrokmma, TaxkuMm
0o0pa3oM, 4T0 MPOU3BOJCTBO PHTPOINI YMEHBIIAETCS B X0/ DBOMIOIAN
otkpeiToit cnerembl (IIpuromxma, 1959).

§ 2. C penoMeHOJIOrHIECKOM TOYKHE 3PEHHs KABOM OPraHU3M IIPeJ-
craBisier coboil TePMOIMHAMIYECKH OTKPHITYIO cHcTeMYy, KoTopas Oec-
IIpepLIBHO IpeBpamniaer MOTeHOUAIBHY0, XUMHIECKYI0 d9HEPIui0 MU
B pHEpriio pabounx mporeccoB U OecIpepbiBHO BHIIRJISAET TAK0e e KO-
JOTYeCTBO YHEPIUH B BHUJIe TEILIOBOI'O IMOTOKA BO BHEIIHIO Cpexy.

O603HaYAM MOIIHOCTH BCeX pabodYmXx IPOIECCOB B KHBOM CHCTEMe

dA;
Tepes CHMBOT ——

- dx o
2 Xy — =24 (6)

rme A; 06o6mennas sHeprus BeexX paboOUNX IPOIECCOB.
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ds -
Brrpaskaem T —; depe3 TemIOBOH IIOTOK coriacHO 3akony Dypbe
q ~ grad 7T,

T'lé g — BEKTOp TemaoBoro moroxa u grad 7' — rpajgmeHT Temmepa-
Typel. Orcioga moiryumm

Y J—
T = =kF (T'—T), (7)

rae k — cpepuuit KosgpunmenTt TEIJIOMMPOBOHOCTH OPraHE3Ma;

[ — mOBEDXHOCTH pasesa Me;KIy OPraHH3MOM W OKPYKAOIIe
ero cpejomn;
1" — remMmepaTypa opraHmaMa;
I' — TeMmepaTypa OKpPYy Kalomeil ¢pejisL.
U3 ypasmennit (1), (6) u (7) momyqmm

= dA, '
kF (' —T) =—" (8)

B cranmomapEEIX yCJOBHAX CyIecTBOBAHHA OPraEM3M norpeo-
JAET MOCTOAHHOE KOJIMYEeCTBO YHEPIWH NMINEBEIX BEIecTB JIJA 00ec-
OeYeHNsA BCeX CBOMX pabodyHX IPOMEeCCOB:

dA,
77— = const.
Orcioma caemyer, uro
d (dﬁi) d .7 7
X B cHly ypaBHeHus (7)
d ds
_dT(T dt) = aL

4T0 cooTBeTcTByeT Teopeme llpuroxmua.

Mzur nmpuxofuM K 3aKII09EHUIO, YTO JKUBOIL Opranuam, HaXO AL -
CA B YCIOBUAX CTAMOHAPHOIO COCTOAHMSA, mpejcTaBiser coboit Tep-
MOAMHAMIYECKE OTKPLITYIO CHCTeMy, KOTopas ¢ (JeHOMEHOJOTHIeCKOIl
TOYKH 3PEHNA He OTIMYAeTCA OT TePMOJUHAMIIECKA OTKPBITOI HeKM-
Bou cucremnl (Bertalanffy, 1952).

§ 3. Msl paccmorpenm opraHEaM B YCIOBHAX CTAIHOHAPHOTO CY-
MecTBOBaHMsA. TaKkue ycroBHA MMEIOTCS y B3POCIOr0 OpraHm3Ma, He
MEHAIOmero 0oJbIle CBOI Maccy M HAXOMAN[Erocs B OKPY’KAIOMIei
Cpe/ie ¢ ImMOoCTOAHHBIMU Iapamerpamu. Paccmorpum rtemepp maunbGomee
Pa3BUTBIN OPraHmM3M, TEILIOKPOBHOE JKUBOTHOE, He B (hase CTAmumOHAD-
HOCTH B3pOCJOil 0c00HM, a B mIpejmecTByoOu(eil (hase pacTyIiero opra-

Hu3ma. Pasa pocra HauHHAETCA ¢ POIKICHU naddepeHIIPOBAHHOLO
OpraHn3Ma H KOHYAeTCA MOCTHKeHHeM COCTOSHHA B3pOCIOil 0cobm.
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B rtewenme ¢hassr pocra oprammsm OecIpepEIBHO VBEJIMYABAET CBOIO
Maccey:

m = m (i),

rae m(t) — mapacraomas QYHKINS OT BPeMeH.

Cunmras, 9T0 CpegHAs IIOTHOCTE OpraHmaMa P Mal0 MEeHSIeTCH B
TeueHne assl pocTa, mMeeM

m(t)=F (). a(). p, (10)

rjae £(¢) — moBepXHOCTH PaCTYIEro opraEuaMa

H a(t) — HeKOTOPHI BoO3pacTAlONIMil Co BpeMeHeM JHHeHHBIN Ia-
paMeTp pacryiiero opraHuama.

3amensin F' B ypasHenmn (8) ma F(t), cormacuo ypasmenmio (10),
TOJYIAM

- dA,
oSbs L (A S

a (t)-p i
n 0TCIofA
R (T =T) | . dA, (11)
o " a (1) m(t) ~ dt -
[Tockospry, cormacmo ypaBmeHmAM (7) = (8),
a4, ds
-
nMeeM
dA , dS
et L agRL p OO (12)
- m(t) di m(t) ~ Tdt dt *
ds,
TAC —5,~ — YAeIbHOE NIPOM3BOACTBO HHTPONHH, T. e. HPOMBBOICT-

BO SHTPOIINH, PACCUYUTAHHOE HA eMHUIYY MAcCCH OpPraHm3Ma.
Ws ypasuenmit (11) m (12) momyumm

B —=T) .1 7 Py
0 a(t) dt
u oTcopa
d | %@ — 1) t | d 7 Py <0 (13)
dt 0 " oa (t) / dt dt ’

nocKRoJNeKy 1/a (t) ects yGrBaoomas ¢ymkmus or Bpemenu.
[lomygennsiit peaynbrar moparTBepmmaeTcs Ha6IONAeMBIMI pax-

TaMI M COOTBeTCTBYeT Teopeme Ilpuroskmma.
Bripa:xenue

E{r— T 1
P 0
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npejicTaBisger co00l TeIJIOBOM MOTOK M3 eJIMHUIEI MACCEl OPraHM3Ma.
Hax BHOHO, 9Ta BeJMymHA YMEHBIIAeTCsA ¢ POCTOM OpraHmsMa, T. K.
a(t) mapacraomas (GyHKIUA oT BpeMeHH, [leiicTBUTEIBHO, MOIOA0E
. TeIJIOKPOBHOE JKMBOTHOE BHIIesser Goiblne TelJa, pacCINTaHHOTO Ha
eIMHAI]Y MAacCchl II0 CPaBHEHIIO cO B3pOCABIM oprammaMoM. Momomoe
JKUBOTHOe oOiagaer 06ojee BBHICOKMM DHeprooOMeHoM, 4eM B3pOCioOe
JKIUBOTHOE. ITOT Pe3yJabTaT, MOJYYEeHHBIN JIJIA JKUBOTHBIX OTHOIO BHJA,
OTJINYAIOIUXCS 10 CBOEH BeJIWYNHE B COOTBETCTBHH ¢ MX BO3PacTOM,
pacrupocTpaHAeTCS M Ha TOIVIOKPOBHBIX KUBOTHBIX PasHBIX BUJIOB, OT-
IMYAOIAXCA JAPYT OT Apyra o cBoeii Beqmunue. [leiicTBUTEILHO, YeM
MeHBIIIe TeINIOKPOBHOE ;KUBOTHOE, TeM OOJbIne OHO BBIJleJIsfeT TeIla,
pacCcYNTAHHOIO Ha eWHUIY MaCCHI.

. 9JroTr peayabrar MoKeT ObITH chOpMYJIHPOBAH B BHUJE CJIEAYIOIIEro
VpaBHEHUS:

1 dS:m
K- = T TR (14)
riue
KB 0L s ionn (15)
p

SIBJISeTCHA NPUOJIUBUTENHHO TOCTOAHHON BeJIMYMHOHU I BCeX TeIIo-
KPOBHBIX JKHBOTHBIX, I @ — HEKOTOPBIM JWHEMHBIM IapaMerp, Xapak-
TePU3VIOIUN BeJIUYUHY FKUBOTHOTO.

N3 ypasuenusa (14) caexyer, uro 4yem OOJbIIe FKHUBOTHOE, TeM
MEHBIIe OHO BBIJeJseT Telja, pACCYATAHHOIO HA eHHUILY MacChl. JTOT

pe3yJabTaT paclpocTpaHgeTes 0T «MBIIIN 10 CJIOHAY.

" Hampumep 1 2 mevyeHnm MBIIIHM BBIEJNSET IPH OAMHAKOBBEIX CTAI[HO-
HAPHBIX YCIOBHAX CYLIECTBOBAHUS ;KHBOTHBIX OoJsibine Temna, deM 1 2
[IeYeHN CJIOHA.

YpaBaenne (7) IM03BOJIsET TaKKe BBIBECTH 3aBHUCHMOCTH MEKIY
PHEPreTUYeCKNMM IPOoIeccaM TeIIOKPOBHOTO JKHBOTHOIO M €ro II0-

BepxHOCTHIO. VI3 ypasnennii (7) u (15) monyumm

k(1" —T) = & T % = K-p ~ const. (16)

Ypapuenne (16) ozmavaer, 4T0 IPOM3BOACTBO TeIa, PacCINTaH-
HOIO HA MHAILY IOBEPXHOCTH OPraHm3Ma, SBIAETCA MPHOJNSATENIHHO
TOCTOSHHOM BEJIMIWHOM JUIsI BCeX TEIUIOKPOBHEIX JKMBOTHBIX «OT MBI-
mu a0 ciroHa». ypasHeHue (16) m3BeCTHO Kak 3aKOH TIOBEPXHOCTH
Py6repa (Rubner, 1928).

_ § 4. Mut obmapy:xuau, uro Teopema IIpuroxuna cobmogaercsa s
DHEPreTHYeCKNX IPOIEeccOoB, KOTOPbIe IMPOTeKalT B OpraHmaMe TeIIo-
KPOBHOI'0 JKMBOTHOTO, HAXOJAAMErocs B YCIOBHAX CTAlMOHAPHOCTH
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B3pOCIOil ocobm m pactymiero oprauusma. [[is B3pocioro opranmaMa
Mbl nostyumin [em. ypasaenus (9) u (12)]

d [RF(T' —TY] 52 dSm) i
dt [ m ] dt (T dt =y

H JUISL pacTymero opranuaMa [cMm. ypasHenme (13)]
d | k(T' —T) 1 A dSm)
[ Ticam ] - (7 22) <o.

dt 0 a (t) dt

Bosnnkaer Bompoc: cobmiomaercs: am teopema llpuroskmma Takske
mus hasel, npepmecTsyonieit ase pocra, 1. e. aas Gassr oMOpHOre-
He3a, KOrja IpPOMCXOAAT dHepreTHdYecKkne Ipoiecchl, CBA3aHHBIe ¢ OH-
TOreHeTHYeCKNM pas3sutneMm opranusama? B smOpmoremese BhICOKOpa3-
BUTOTO TEINIOKPOBHOI0 OpraHM3Ma, HAYMHASA ¢ OMJIOMOTBOPEHUS silIe-
KJIeTKN N KOHYas POKCHHEeM RUBOTHOIO, HPOMCXOMAT IIPOMECceH -
depenmuanun opranusma, o6pasylTces OTJedbHbIe OpraHsl, 00gagao-
mie crnenuuuecknmu Gpyarmuamn, Hak 0bl1o mMoKazaHo dKCIepUMeH-;
TaJbHO, B (aze sMOpHoreHe3a TEMJIOKPOBHOTO FRMBOTHOTO IPOHCXOMHUT
OecripepbiBHOE HapacTaHWe WHTEHCUBHOCTH TEILIOBOTO ITOTOKA M3 eJIH-
HUOBL Macchl auddepennupyiomerocss oprammama (Romijn et al.,
1960). dro momomenne mMokeT OBITH HAIIALHO IpPeCTABICHO ITPH Tpa-
fmueckom nzobpazkeHuw Bcex Tpex (haz OHTOTeHeda TEILIOKPOBHOIO
KMBOTHOTO B BHJe (DYHRIUU yJeJBHOT0 IPOM3BOACTBA HHTPOIMH OT
BpemeHnu (pmc. 1, a).

AN3EE TeIIOKPOBHOTO JKMBOTHOTO, IPeACTABICHHAS B TePMOIH-
HaAMHYECKOM aclieKkTe, JeJHUTCA Ha TPU IocjaepoBaTejbHble (hasbl: aM-
Opuorenes, poct, cyniectsoBanme Bapocaoii ocobm. Ha pme, 1,2 orpe-
30K [ obo3nagaer pasy sMOPHOHAJIBLHOTO PA3BUTHs OT MOMEHTA OILIO-
NOTBOpeHusA sAlNerJAeTkn g0 AuddepeHIupoBaHHOr0 OpPraHu3Ma;
orpesok [l obosnauaer ¢aszy mocTHATAIBHOIO POCTA OT MOMEHTA
PORACHUA RIBOTHOTO /10 B3pocioii ocodbm; oTpesor /// obo3znauaer cy-
mecTBoBanme B3pocyoit ocodbu. Orpesor (IV) npepcrasisier coboit me-
pexoHOe COCTOAHNE OT KNBOIO K MEpTBOMY, aroHailbHVI0O (hasy aer-

dSyy

di _
majaer m JOXOAMT 0 HYJIsA: MePTBOE TeJ0 He MPOM3BONT HHTPOIHM || -
w w w |
H caMO CTAHOBUTCA CHCTEMOIl ¢ MaKCHMaJbHOIT QHTPOIIIEIT, |
Rar suguo us pue. 1, a, reopema Ilpurosxuna

pajannil opraHmaMa, B TeYeHHe KOTOpPOil BeJnm4YnHa pPesKo

d(dS

73 <O

Habmo1aercss ToAbKO aas (hassl pocta M JaA (Pas3sl cTAIMOHAPHOTO
CYIECTBOBAHUA B3POCJOIl 0co0M; oHA He Habmogaercs s hassl HMO-
puoreresa. B ¢asze smOpuorenesa, Korga NpouCXOAAT MPOIECCH I Q-
(pepeHIuan i AKIBOIl MAaTePUH, HAYMHAS ¢ MOMEHTA OIJIOJOTBOPEHMIS
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ARMERJIETKA M KOHYasA posjaeHHeM AuddepeHnnpoBaHHOr0 Oprannama,
pouecxonT OecrnpepslBHOE HapacTanue yAeJbHOI0 IPOU3BOACTBA 9JH-
Tpounn. Hapacramme yaeJbHOrO0 IIPOM3BOJCTBA HHTPOINN B X0/
pMOpHoreHe3a ABJAETCA YHEPreTHYECKNUM BBIPAZKeHHEM PA3BUTHS KH-
BOit Martepum, oOpasyiomeii Bce 0oJiee CIOKHBIE OpPraHbl, KOTOpPBIE
BEIIOJHAIOT Teaecoobpasusie cunenmumueckue Gynxnun. Kar y:xe 1mo-
razax Cesepros (1922), «Mano-MadbcKu ciaoRHLIX HHAXDOEpeHTHBIX
opraHoB» He cymecTByer, OOpasoBaHme CJIOKHBIX, CIHemI{HIecKHA
NeICTBYIOINAX OPraHoOB COIIPOBOZKAAETCA HapacTaHHeM YAeJbHOTO IIpO-
N3BOJICTBA HHTPOIIHIL.
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Pume. 1. 3aBmcmMoCTh YJAEJALHOTO TEpPMOreHe3a TermIo-
KPOBHEIX KMBOTHLIX OT BpeMEHH B Te4YeHHe OHTOTeHe3a
(¢) m B mema noKogeHuu (6)

Ha ocu abenuce ykasassl assl onTorenesa: I — sMOpmoreses,
II — ¢asa pocra; III — cranuonapuaa ¢asa B3pocaoi ocobu,
(IV) — aronannHaf (pasa, BeyImasd K CMEpPTH TEIJIOKPOBHOTO
HUBOTHOI'O

Jpdexr HapacTaHUA YAEJIBHOr0 IPOM3BOJCTBA HHTPONMI CJEIYeT
TaK/Ke 13 HeIpPepLIBHOCTH }KMBOM MaTepUH, MepexofsAlleil B BuAe He-
CKOHYaeMOU Ienm M3 MaTepPHMHCKOTO B JOYEPHUIl OpPraHm3M, KaKk 3TO
cXeMaTHJecKkn morasano Ha puc. 1, 6. dror sdpderr, odbnapyKeHHBIN B
¢daze amOpmorenesa y manbosiee pazBHTOr0 OpPraHN3Ma TEHNJIOKPOBHOTO
JKHBOTHOTO, HabmiomaeTcsa Takyke B jar-pase y OJHOKJIETOYHBIX Opra-
au3mMoB (Stoward, 1962; Forest a. Walker, 1964). Ilpm pocre momy-
aanun Oaxrepmit Aerobacter aerogenes 0b10 0O0OHApPY/KEeHO, UTO BEIJ(e-
JAeMoe KOJMYecTBO TeTJia Ha OJHY KJIEeTKY B eMHHIY BpeMeHN BO3pa-
CcTaeT ¢ MOMEHTa IloceBa KJIETOK B HNHTATEJBHYIO CpPeAy M JOCTUTAEeT
MaKCHMaJbHON BeJINYHHBI B Hadajde HKCIOHEHIIMAAbHONI (assl pocTa
(5+107® gaa/uac va wuerry). ITocae mocTmiKeHHs MaKCHMyMa V/ieib-
HOE IIPON3BOACTBO SHTPONNH KJIETOYHOU IIOTMYJIAIAN TIajaer.

Ha 3eMHOBOJHBIX KHBOTHEIX OBIIM TIPOM3BEJIeHL OOIMMPHBEIE HC-
claeloBaHus 0 Temnoo0pa3oBaHUM OpPraHM3Ma B TeUYeHHe OHTOIeHe3a,
HAaYMHasg ¢ MOMeHTa omyroaoTBoperns sinexkaerkn (Gayda, 1921; mur.
no Needham, 1931). Ha pmc. 2 moxkasano mpomsBOACTBO V/EILHOM
TEIIOTHl 3a Yac B 3aBHCHMOCTM OT BpPEMEHH IIOCIe OILIOAOTBOPEHHS
AumerygeTkn kabbl. Kak BHHO, DKCIepHMMEeHTalbHAs KpHBas, II0JY-
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yeHHAS HA OCHOBE CPEeJHIX JAHHBIX U3 0OJBIIOr0 KOJIHMYECTBA ONBLITOB,
TOYHO COOTBETCTBYET, IO CBOeMY XapaKkTepy, TeOpeTHYecKoil KpHBOif

ma puc. 1, a. Mbl BHIM, TakuM 00pa3oM, 4TO BO3pacTaHie y/AeJbHOro |

IPOM3BOJICTBA HHTPOIMN B TeueHHe HMOpHOreHesa /10 MOCTIKEHISA He-
KOTOPOT0 MAKCHMAJBHOTO 3HAYCHMA ABJIAETCS ODmIeHl 3aKOHOMEpPHO-
CTBIO, KOTOpAsi HAOIIONAETCS y BCEX BHJIOB FKUBOTHBIX. JTOT (heHOMEH
obHapy/KeH y OJHOKIETOYHBIX, 3eMHOBO/HBIX M TEINIOKPOBHBIX FKII-
BOTHBIX.

Kan.

2-vac
1]
09
0s
7
05
04
0,1
0 y—— ] . ——TrTr
0 10 20 30 40 50 60 70 80 90 w0 no 120 130
Owu

Purc. 2. 3aBUCHMOCTE VJEJIBHOT0 TepMOrene3a 3¢MHOBOJHBIX
JKUBOTHEIX OT BpeMeHH B Teuenue oHtoremesa (Gayda, 1921;
. 1o Needham)

Ha ocu abecomec yKasaHsl JHW M0CJHe OIUIONOTBOpEeHHMA ANMEeKJIeTKH;
CTpEJIKa — MOMEHT BBUIYIJIEHNA KUBOTHOT'O

Bospacranne yieJbHOTO NMPOM3BOACTBA SHTPOIMH B TEYCHHE AaMO-
PHOHAJBHOTO IIEPHOA YCTAHOBIEHO HA OCHOBE TOYHBIX KaJOpUMETPH-
JeCKIX JaHHBIX. 110CKOIBKY B TeueHme sMOpHOTeHe3a B JKUBOH MaTe-

pHH MMeeT MeCTO IpoMajiHoe KOJMYeCTBO CONPAKEHHBIX XHMHYCCKHX |
peakmnuii, Gonbiasg YacTh KOTOPBIX ABJIACTCS JHIO0TEPMUYCCKOM, TO |
GBIIa caedaHa IMOMBITKA, HDKCIePIMEHTAIbHO 00HAPY/KUTD YMEHBIICHNE |
remzoporo spexta oOMeHa BemecTB B TedeHme sMOpmorenesa (Ne-

edham, 1931). ITpegnonaranoch, 4T0 MPEeHMYIIECTBeHHOE MPOTERAHME
nponeccos Auddepennnanni, OpraHu3anii, YIOpAL0TeHIA FRUBOM
MaTepuu J0JKHO 00HApY/RUBAThCs B BHJAE YMEHBIIEHIST TEPMOreHe3a
BO BpeMs dMOPHOHAJBHOTO pas3BUTHA opraHusma. B jeicTBHTENLHO-
CTH, OfHAKO, KaK OBLIO IOKa3aHO, IPOMCXOIMT BO3pACTAHME yAeHbHO-
ro mMpoM3BOJicTBA BHTpoUHH B (hase »smOpmoremesa, m 9TO SBJICHUE
JMeeT YHIBepCaJbHBIH XapakTep: OHO PacupoCTpaHsAeTCs Ha BCE BHJIBI
FKUBOTHBIX., ’
Hapacranue yAeJbHOTO IPOM3BOJCTBA DHTPOIMH B ¢aze smOpmo-
HaJBHOTO PA3BUTHsA OpraHu3Ma NPOTHBOPEYNT Teopeme [Ipuroxuna,
Dra TeopeMa He MOKeT, CIe/l0BaTeJbHO, CIAY/RHTH IIOKasaTeaem Ha-
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[IPABJICHIA PA3BUTHA RUBON MaTepun B (pasze smOpmorenesa. B (ase
oMOpHOreHesa MMeeT MecTo HepaBeHCTBO

d ASyn )
hEt_ (T dt xJ > 01

410 TpoTHBOpequT Teopeme llpuroskmua (Tpumuep, 1961).
| OmOpunonanbHOe PasBuTHe Hamboliee BBICOKO PadBUTOTO OpraHm3-
Ma = TOINIOKPOBHOTO RUBOTHOTO — SIBJSICTCH KaK OBl 4pPe3BBIYAITHO
'YKOPOYEHHBIM ITIOBTOPEHHEM BCeii MPeABIAYIeH dBOJIONHNA KUBOTHOTO
junpa. Ono oTpaskaer 1mocae0BaTeIbHbIE CTAJINN DBOJIONNH W SIBJISIET-
cA Kak Obl 3epKaioM, QOKYyCHPYIOIINM B TeyeHme amOpuorenesa ¢u-
JOTCHETHYECKOe pa3BUTHE HPEABIAYINX BHAOB (OHOreHeTHIeCKIil 3a-
kon l'erkens; cm. IlImamsraysen, 1938). Hempumenumocts teopemsr
Hpnroxnna aas daser oMOpuorenesa ykasbIBaer, CJe0BATEIBHO, W
Ha TO, yT0 Teopema llpnroskmua rakike HempuMeHmMa Kak ITOKa3a-
TEJIL HAPaBICHUS OHONOrMYECKOil HBONIOMUE B dunoreneTnaeckom
acmexTe. JTOT BOLIPOC paccMaTPHBACTCS B caeaynuieil riase.

I'nasea emopasn

TEPMOJINHAMUYECKASI TEOPEMA BHOJIOTHYECKOIL
9BOJIIOII

8 1. Buomornueckas sBomomns mpeacTaBiager coboil reHeTHYECKN
3aKPEINIeHHBII IIPOIlecC Pa3BUTHA OPraHI3MOB, 3aRII0YAIOIINIICA B T10-
ABJIEHNN Bce 0oJiee CIHOMKHBIX BHIOB. Mepa ocuosuenns opranmama
COCTONT B cremeHw ero aupdepeHnmanum B MopdosOrHIECKOM I
(PYHRIIOHAIBIOM OTHOIIEHUAX, BRIIOUAS byarmIn murennexra. Ipo-
meccer «Mmeraspomonuny (Carter, 1951), Begymme K BOZHHKHOBEHIIO
HOBEIX THIIOB JRHBOTHBIX U3 HPEMIeCTBYIONINX THIOB, YKA3bIBAIOT HA
TO, 4TO RaKABII HOBBI THI ;KNBOTHOTO SBJISETCH Goulee muddepen-
[IPOBAHHBIM, YeM IIpeJbl Iy,

Jlapsun cumran, uro mpomece PA3BUTHA OPraHU3MOB IIPOMCXOJINT
TyTeM eCTeCTBeHHOro oThopa MOJe3HBIX «Bapmammiiy. B COBPEMEHHOM
| IOHAMAHIK 9BOJNIONUA HPOUCXOAUT B Pe3yJabTaTe MOSBICHNS IIOITO-

JRUTEIBHBIX JUIS BUJA TeHHBIX MyTamuit. ['enmble myrammi, KOTOPBIE

ABIAIOTCS ONarONpUATHBIMU IS BUIA B Ooprbe 3a cymecTBoBaHiIe,

COXPAHAIOTCA I YHCIAHHOCTh TAKMX BHOB yBeXmuuBaercs. B menn

TOCJIeIOBATEJNBHBIX MOKOJeHHIl BI/ia, BO3HUKIIEr0 HA 0CHOBE OO~

TCJABHBIX TEHHBIX MYyTAanUil, MOTYT CHOBA IOSIBJIATHCH NOM0KHTONEHLIE

' TéHHBIe Myranmu, obpasylomyme, TakmMm oGpaszou, cTrynenn OGuosorn-
qeckoit sBosonun. HebGmarompustasle renmpbie MyTamnnu, HAIpPOTHR,

HPHBOJAT K yMeHBIICHUI0 YHCICHHOCTH MONYJISAMUI 11 qepes pAx 1o-

KOJIeHHIT, Bce Goiiee OCHabIeHHHBIX B Oopnbe 3a cymecrBoBamme, mx
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YICACHHOCTh Bce OOJBINe YMEHBINACTCA W BHUJ HCUE3AET (Aungwn-
cen, 1962).

B dunorenernueckom acnexre ssomonmonmpyor momymmmm, a e [
oTAeabHble 0coOm (Simpson, 1950), xoTs Myrarenmbe (axToper oxka- |\
SbIBAIOT CBOe JEUCTBHE TOJBKO Ha OT/EJNBHBIE 0cOOM M B3aKpeIIsioTces e
TOJBRO B OrpaHmyeHHoii ¢ase outorenesa, B (hpaze DMOPHOHAILHOTO y
passutus., B omGpnorenese, xorna coBepiialoTes nponeccsl auddepen-
HIALIT OTIONOTBOPEHHOM AHIEKIeTKH, IPONCXOAUT 3aKperieHue TeH-
HBIX MyTalllii W repejada mx Jo4epHeil ocobm. Moppodyakmmonans-
A1l BPerT reHHBIX MYTalMi POAATEILCKAX Ocobei nposBasercas B |/
audepeniupoaHnBIX OpraHuzMax JIOYePHHUX TTOKOJIeHUI, e

Homomurensupie remnsie MyTamum mveror, MO-BHHMOMY, Xapak-
Tep CAy4YauHBIX COOBITHI, BO3HMKAOIMX croHTaHHo. HOBbIe BHJIbI
MoryT Bo3HuKaTh BHesanHo (Xoumpm, 1935). Tak maszsiBaeMble «CIIOH-
TaHHBIE» MyTalliy He CBA3AHBI ¢ KaKHMH-Ju00 BMeIIaTeJbCTBAMHE M3
BHemHen cpeast. Tumodeen-Pecosekumii u jgpyrme mokazamm, urto He
Dosree OHOI THICATHOI BCEX CIOHTAHHBIX MyTanuii MoKeT OBITH 00y-
CJIOBIIEHO  BO3JIEMCTBUEM  ITPMPOLHBIX HOHUBNPYIOLINX M3JTYUeHHM.
Orcioma slenaercss BBIBOJ, 4To (uamueckmii MeXaHU3M, JeKaluii B
OCHOBE CIIOHTAHHBIX MyTanuil, COCTOMT B TePMUYECKOH (DIyKTyaIrnm.
«HacTora BOBHMKHOBEHHS CHOHTAHHBIX MyTamuii B 3HAYUTEILHON
CTEIIeHI JIOJKHA 3aBHCETH OT CTATHCTHYECKU TepMOJMHAMATECKOI
HACTOTBI NOABJEHUS DHEPIUM AKTUBALNM.» «..JJeMEeHTAPHBIH MaTe-
PHAJT 9BOJIONIOHHOTO IIpomecca ABIAETCA B OCHOBE CBOCH CJIydYailHBIM»
(Tmyogees-Pecoseruit 1 Pomme, 1959).

Ha zmavenme repmmueckoit ayrryammm (OpOYHOBCKOTO IBHIKE-
HUA) Kak aKTopa, BBLIZBIBAIOIIEr0 CIOHTAHHBIC MyTalnm, yKasaja ere
Dpeiinganx (Freundlich, 1909). |

Rar Oyner moxasamo B rimase V, ocuoBHas (QyHKOms KuBOi cH- |
CTEMbI COCTOMT B paboYuX Hpomeccax CTPOEHHS CTPYKTYPHI IPOTHE |
TeILIOBOT0 pa3pyIleHusa TepMOJa0dMABHOI CTPYKTYPBI KUBON CHCTEMBI. |
Ruerounsiii opranmam BBITIOAHsIET «BHYTpPeHHIOWO paoTyy, KOTOpas
IPOTHBO/ICHCTBYET TEIJIOBOMY paspymIeHHI0 YIOPAAOYEHHOI, TepMo-
Na0MIBHOIT CTPYKTYPBI 3KUBOI CHCTEMBI.

Onuako, uro Kacaercs He paboTalominx, cTabMIBHBIX, dJleMeHTap-
HBIX CTPYKTYp, KOTOpBIE JIOKAIM30BAHBI B XPOMOCOMAX KJIETOUHBIX
ANEP U ABIAIOTCA HOCUTENSIMU TIOCTOAHHOIT BO BpeMEHU I'eHeTHYeCKON
wHpoOpManm, T0 OHE 00JATAI0T BHAYMTEIHHOI TePMUIECKOM YCTOM-
YHBOCTBHIO IIPH TeMIlepaType CYIeCTBOBAHUMA KUBOIH cucTeMbl. Mo;RHO
IoJlaraTh, 4TO B ONpe/eJeHHO (Pa3e MHTOTHYECKOro IHKIA KJIeTKH,
ROorja KieTka Bcrynaer B hasy JesieHNs, IPOMCXOAUT «TepMUYeCKas
JTabnau3anusy CTPYKTYPHBIX HOCHTeJeil reHeTHYecKOil mHpopManum,

I OpranusM HCHOJb3YeT CIIOHTAHHBIE H3MEHeHHSA HTHX CTPYKTYP, BHI-
3BaHHbIE TePpMHYECKON (DuyKTyanmeii, s IeJH IIPOTrpeccupyiomei
9BOJIIOILIIL,

Rak Obiio manoskeHo BbImIe, HMOPHOHANBLHOE Pa3BATHE ARUBOTHOTO|
OTpajkaer, B HEKOTOPDOH cTelneHy, (PUIoreHeTHYECKOe Pa3BUTHE JKUBOT- -~
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noro Mupa. Pasusie (paspl B Tedenme dMOpuOreHesa BHICOKOPA3BUTOTO
TEINIOKPOBHOTO KIBOTHOIO MOBTOPAIOT, KaK OBl B Upe3BbIYaHO YKOPO-
qeHHOM BHJe, pasHbie (asbl Iporpeccupyouieil sBogI0NHE FHIBOTHOTO
Mipa B 1eaoM- B reuenmne 9T0ro Upes3BplYalHO KOPOTKOTO IPOMEKYTKA
BpeMEeHH 110 CpaBHEHMIO ¢ BpeMeHeM (mioreHe3a OTpazKalOTCA dBOJIO-
I[IIOHHBIe IPOIECCHI, MPOTEKIINe B TeUueHIe I'POMAJHONO IIPOMEKYTRA
BPeMeHI.

B ¢asze oMmOpuHorenesa BHICOKOPA3BATOTO TEINIOKPOBHOTO FKHUBOTHO-
ro TPOMCXOJUT BO3pacTaHne CKOPOCTH BO3HUKHOBEHII VeJabHON
JHTPOIIMH, ITO — O0INee sBIeHNe, XapaxkTepusyiollee COCTOAHME FHKA-
BOil MaTepuyu B TOil (pasze pas3BHTHA, KOrja IPOUCXOIHUT ee mopdo-
$yuxmuonanbnas anddepennnannsa. ITo sABjienne ObUIO 00HAPYHEHO
Kak Ha ypoBHE MHOTOKJIETOYHOro, TaKk M Ha ypPOBHE OJ(HORJIETOYHOrO

oprannamoB. B mar-paze OarTepmaibHOH KIETKH, KOTOPasg MOKET
OpiTh yoojpobiaena pasze smOpmoreHesa MHOTOKJICTOYHOTO OpraHusMa,
TAaKKe IPOHCXOAUT BO3pPacTaHie CKOPOCTH BO3HMKHOBEHNA HTPOINH,
paccuMTaHHOI HA OJHY KJIETRY.

[Tockoapko mpomecchl judepennmanun KuBoii MaTepun B (pase
sMOpHoreHesa OTpakaioT (pEiIoreHeTHYeCKne IIPOIECCHl, MOKHO IIpe-
MOJOARNTE, 4T0 nporecchl Mopdo-pyHRIIOHATBHOM nmudppepeHIIaInN
B XO[e IpOorpeccupylomeil 9BOJIONHNA KUBOTHOIO MApPA MPOMCXOAAT
TAK/Ke ¢ BO3pacTaHueM CKOPOCTH BO3HUKHOBEHHA y/eJbHOI dHTPONMM.

Ha pue. 3 ormbatomass kpusas / maobpakaer Bo3pacTaHme CKOpPO-
CTII BO3HMKHOBEHMSA Y/eJABHOII DHTPONHH MKUBOIl MaTepHH CO BpeMeHeM
B Teuenue miorenesa. CTpeaknm Ha puc. 3 IMOKA3bIBAIOT T€ MOMEHTBI
Ha OCH BPeMeHN MerasBOJIOINII, KOTJa IPOMCXOMMIM 110JOKUTeIbHbIC
reHHble MyTAIRH y 0co0eil pasHBIX MOCJHERYIONMX BHJ0B. JBOJIOLHA
JKITBOI CHCTEMbI, BBIDAKEHHAS 4epes TepMOAMHAMHYECKYI0 (PyHKIHIO:
CKOPOCTH BO3HMKHOBEHHS Y/eJbHOIl DHTPONHA — HMeeT IPOTHBOIO-
JOKHBII XapaKkTep [0 CPaBHEHHIO ¢ HBOJIONHEH TepMOJAMHAMHYCCKH
OTKPBITOIT HEKHBOH CHCTeMbI, KOTOpas Iopunnsercsa Teopeme llpuro-
suHa (pue. 3, kpusas 17).

Kpusas I, mamocTpupyionias Bo3pacTaHue CKOPOCTH BO3HHKHOBE-
HUS VAeJBHOI DHTPOINN FKHBOIl MaTepnu MOKeT OBITH IIpejcTaBjieHa
B BUJe HEKOTOPOil Bo3pacralouieil (PyHKIMH OT BpeMEeHMN:

Py _f 1) (1)
dt :

| CkopocTh BO3HUKHOBEHHS OSHTPONHH OeCIHpephiBHO yBeIHYABALT-
¢S O BpeMeHeM, HO, J0JKHO ObITh, CTPEMHUTCA K HEKOTOPOM Ipejesb-
Hoit Besmumue. MOKHO IojilaraTh, Ha OCcHOBe o0muX (pu3auMUeCKUX I0-
JOJKEHMIL, 4T0 AUHAMHYecKas cTpyKTypa BeeaenHOi mocTpoeHa TaKNM
o0pa3oM, 9TO CKOpPOCTH JMI000r0 IpoIecca, CBA3AHHOTO € JBUKEHHNEM
MaTepiH, JUMUTHPYETCA HEKOTOPOil IpejesbHOil BeJlmdnHOiL. Caeny-
.\ er ormernTth, 4To Omoisorm odpaTHiiM BHAMAHME Ha cuenuuaecroe
vV | ¢cBOIICTBO JKUBOTO, 3aKII0UAIOIeECs B TCHACHIUH Bce DobIIe yAamasaTh-
Lcn OT COCTOSAHNA TEpPMOANHAMIIYECKOr0 paBHOBECHA «B IOPAJKEe aK-
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THBHON JKH3HeJeATeABHOCTH W camooprammsammm» (Bepmmreis,
1962). «Ha ocnoBe He (hmamyeckux, a OHONOTHYECKAX 3AKOHOMEPHO-
creii BrIpabaTeIBaeTCA INapajoKcajbHOe, ¢ TOYKH 3peHNSd clmmnm,[
CBOICTBO — JBMJKEHHE 10 JHHAN Hanbosbmieil cyMMBl NmpndaBOYHOM
paborsly (Hpemsmermii, 1958). 91y ke TouRy 3peHHA HAXOTUM Y
Bayapa (1939). g

Orciojla MOZKHO CJeJIaTh BEIBOJl, YTO B (PMIOreHeTHIeCKOM aCIeKTe }

GHOOrMIeCKAST HBOMIOMUS Ipefcrasiser coboil cymMmmapHblil adderr,
CKIAJBIBAIONUICA M3 OTACNBHBIX  gg.;
IPOIeccoB aMOpPHOJIOTHILCKOT0 7
pasBUTHs 1 BeAyL[Uid K IIOBBIIIE-
HNI0 HHEPreTHYecKOro COCTOSHHA
JKUBOIL  CHCTEMBI 10 HEKOTOPOM
nmpeeabHOl BeJMYHHBL
Hanboasniee 3HaueHHe B TPO-
mecce OBOJIONNH MMeeT BO3pa-
cralpliad AKTUBHOCTH OpraHM3-
ma. «Tak Kaxk aJalTHBHOCTH
OpraHmaMa B PasMHOKeHHH, B €ro :
OBICTPOM pPA3BATHH M MHTEHCHB-  plllild l.tial
HOM pOCTe, AKTHBHOCTL B 3aIUTE f ! t — oo

OT BpPar0oB M B KOHKYPEHIHUH C  pue 3 (xemarmueckoe msobpaskenme
APYyTUMH opraHm3amMaMm  €CTe-  yjenpHOrO TepMOreHe3a B TEYCHME
CTBEHHO ONpejessieTcsd HMHTEHCWB-  IPOrpeccHpyiomen BOJIONHE FKUBOT-

HOCTBHIO IIpomeccoB oOMeHa Be- | HOro Mmpa

O[ecTB, TO MOYKHO TOBOPHTH O IIO- Ha ocm abcoucc — BpeMA MerasBOJIIOIMM,
BBINICHIN TEMIIOB "KN3HN Kakr 06| CTpPeJIKN O3Ha4YalT MOMEHTHEI IOJOHTEJb-
ONIbM. 15 BHPAREHEE TPOTPOCHR & s st s e
cuBHoit sBomommmy (LlImanbray-

gen, 1946).

Ha ocHOBe mpuBeJieHHBIX cooOpaenmii yHruus f(f), BEIpaRalo-
masg 3aBHCHMOCTH CKODOCTH BO3HMKHOBOHHA Y/eJIBHOM SHTPOIMHI OT
BpeMeHN OHOJIOTIMECKOil 9BOJIONNN, XapaKTepH3yercsa CiaejlyonuMu
CBOICTBAMMU: -

Bo-mepBEIX, f(t) sABIsercsa Bospacraiomeil QyHKIUER 0T BpeMeHH;

BO-BTOPHIX, f(Z) pacrer TeMm MeJjeHHee, YeM Ooibiie OBLT IpOMe-
JKYTOK BPeMEHH, B TeUeHie KOTOPOro IPOMCXONII0 BO3pACTaHHe DTOM
pyHRI(IH;

B-TpeThuX, f(f) CTPeMHTCS K HEKOTOPOIl MAKCHMAIHLHON BeNTINHE,
KOT/la BpeMsa OHOJIOrMYecKoil 9BOJIONHH CTPeMHTCA K 0eCKOHEYHOCTH:

dsS dsS
ya yA e
( dt )t-—roo o ( dt ) MaKC = const. (2)

- Ha ocnose aTuX Tpex CBOHCTB CKOPOCTH BO3HHKHOBEHMA yAeABHOM
PHTPONNN KaK (PYHKIHs OT BPeMeHH MOjKeT OBITH BBIpajkeHa B BILJIE
CIeyIolero ypaBHeHMA:

dS dS
b ! 4 YA : e v, el N
iR ( dt )M&KG (1 ey (3)

dt
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Ifie T — HeKoTopas OmonormyecKas eWMHATIA BDeMEHH, HaIpuMep, Bpe-
MA OHOTO IMKJIA KIETOYHONO [eJeHUs, HJIN BpeMs JKU3HH OJHOM
KJIIeTKN.
| B oranume or colelrmit B He;RMBOI OpIpoe,. e BpeMs, KaKk He-
UTO HempepeIBHOe, «HUKOTJA He Hecer ¢ coboil cobCTBemIOl Meps»
(Jlays, 1956), B Omomormuecknx mpomeccax BpeMsi umeer coOCTBEH-
HYIO Mepy M 9BOJIONMOHHYIO HAIPaBIEHHOCTH, KOTOPHIe OIIPeJieJisi-
0TCA CaMUMM JKUBBIMU 00heKTaMm,

C TOYKI 8peHHMA TepPMOAMHAMHKH JKUBONH O6HLEKT paceMaTpHBaer-
CA KaR MaKpOCKONMYecKas cCicTeMa, KOTOpas KaKk IeJoe OBOJIOIHO-
HIpyeT BO BpemeHm. ( 9TON MO3HIMM HeXb3s TOAOHTH K aHaxu3y
ONOJIOrMuecKoii HBOJIIONUE HA OCHOBe MOJIEKYJAPHBIX  IIPOIECCOB,
AJA KOTOPBIX BpeMs He HMMeeT HANpPaBJICHHOCTH M He MOKeT OBITh
IBOMIOIMOHHBIM (PaKTOPOM. JTa MBICJIL 0 BpeMeHM Kak (PuamueckoM
daxTope, mMelONEeM HEONOIHOHHOE BHAYCHHE TOILKO IS MaKpo-
cucreM, Oblia 4YeTKo BhIcKaszaHa Peiixembaxom (1962): «Bpems
IIPEICTABISIETCS  BCEIeNI0 MAaKPOCKONMYECKIM SIBJIEHEEM, KOTOPOe
HeJb3s1 IPUINCHIBATH ABICHUI0 MIKPOKOCMOCA).

sRM3HE KiIeTKn mpoTekaer B BHIE IUKIOB KJICTOTHOIO JICICHUS C
NHINBUAYAJBHOH IPOAOJKHUTENIBHOCTHI0 IMKIA T. OnHOBpEMEHHO
/RH3Hb KJIETKH IPOTeKaeT Kak HeoOpaTHMBIN mpomece ¢ OXHO3HAYHOI
HallpaBIeHHOCTHI0 BpeMeHu: {—- oo, [IpomomkurensHocTs MuTOTHYE-
CROTO IIKJIa ABJIACTCA YPE3BBIYAUHO MAJOH BeJIUYMHOI 110 CpaBHEHUIO
C IPOJIOJIKUTEIBHOCTHIO OMOJIOrMYeCKOIl HBOMIOIUN, T. €. BCErjla NMeeT
MeCcTO ¢ => T, Kakue Obl HH OBUIN MHAUBHAYAJbHBIC DA3IMINs B po-
JOJGKATEIBHOCTH KU3HA Pa3INIHBIX KJICTOK.

Cocrosiane He;RMBOI cucTeMbI XapakTepuayercs (yHKIueit HTPO-
iy, KOTOpas, COriacHo 3akoHy DBoabmmana, ompepensercs cienyio-
UM YpaBHeHHEM:

S = kn W,

rae k — nocrosnnas Boasnvana m W — tepMognnaMmueckas BEPOSIT-
HOCTH HEeKHUBOIT cmeTeMbl. TepMogmHaMuueckas BepoaTHOCTs W mMe-
6T, KaK M3BeCTHO, TeHJEHINI0 BO3pacTaTh CO BPeMEHECM {0 HEKOTOpOif
MaKCUMaJbHOH BeJINYNHEI,

XapakTepnayem Telnepb COCTOSHIE KABOI CHCTEMEI (hyHKI IR
HETOHTPOINH, KOTOPAs 110 CBOEMY COJIepsRaHii0 MMeeT MPOTHBOIIONIOMK-
HBIH CMBICT, YeM (DYHKINA DHTPONNH, YKA3LBasg Ha CTEIeHb YIOPSIIO0-
HeHHOCTH ;KNBOIl cucremsl. OnpenensieM (yHKOUIO HErSHTPOINH ypaB-
HeHmeM, Koropoe dopmansno mogobHo ypasHennio Boabnvama, HO 1o
CBOEMY (PUBMYECKOMY COJlep/RaHMI0 YKa3biBaeT HA TPOTHBONOIOKHYIO
TEHJICHINIO Pa3BUTHS JKUBOM CHCTeMBI II0 CPaBHEHHIO ¢ Pa3BUTHEM
HeKUBOI CHCTEMBI. JTa TPOTHBOIOIOKHOCTE 110 OTHOIIEHHIO K YpaB-
HeHnio bosnbnMvana BeIpaskaeTcsa ciaeyommM o6pasom:

|
Wﬁnon ’ (5)

S'yanep —= — k In WGHOH = k In



/i€ Syx, ner — Y/A€JbHAs HETDHTPOIUSA KIBOIT creTeMbl 1 Weyoq — Tep-

MOMHAMHYECKAsT BEPOATHOCTH JKHBOI CHCTEMBI, KOTOpas BXOJAHUT B

1

YpaBHeHNEe B BHUJIe YUCJIOBOI0O MHOMKUTENs In W gy * COMPAEHHOTO ¢
0 _

uocroauuoit boasnmana k.

B To Bpems Kak TepMOgMHaMHUeCKas BEPOATHOCTH HE;KMBOIT CH-
creMsl W Bospacraer co BpeMeneM, ykasbiBag Ha BO3pacTaHHe XaoTHY-

HOCTH CTPYKTYPBI MM HA IOTEPI0 CTPYKTYPHOCTH -HEKMBOU CUCTEMBI,

TepMOJMHAMUYEeCKasA BepoOATHOCTH KUBON cucteMbl Wewons B UHCTO
@e?omeﬂononnqecuom aCIeKTe, YMEHBIIAeTCA CO BPeMeHeM; BeJINYNHA
WGHOJI
YOOPAZOYEHHOCTh CTPYKTYPHI KUBOIl CHCTEMBI B XO/e OHOJOTNYeCKOIl
OBOJIIOTHN; HETOHTPOIMSA KUBOM cucTeMbl yBenmuamBaercs. Oupepede-
Hie (pyHKIUM HErsHTPOIMH, AAHHOEe B YypaBHEHHH (D), 03HAYaer, 4To
9JIEMEHTRI, COCTABJIAIOIINE KABYI0 CHCTEMY, HE CTPEMATCA C TeUeHHEM
BPEMEHN K JOCTH/KEHHIO XaOTHYECKOro, Hambolee BEepOATHOrO pac-
npejienieHusA, a HA00OPOT, OHM CTPEMATCH K TAKOMY pacHpeeIeHumio,
KOTOpoe COOTBETCTBYeT BCe DoJiee ynopAR04eHHOMY COCTOSHHIO CTPYK-
TYPBI JKUBOU CUCTEMBL. -

[TpouaBopcTBO HHTPONME B ORpyskaoIIeii JRKUBYI0 CHCTEMY cpeje
PaBHO B KOJIHYECTBEHHOM OTHOIIEHHHM IIPOM3BOJCTBY HErsHTPOINN
BHYTPH jRUBOM cHcTeMbl. Opranmam cos3gaer BHYTpH ce0s HErsHTPO-

BO3pacTaeT coO BpeMeHeM, WTO yKa3blBaeT Ha BO3PacTaiouIyIio

.’
l

nuio, moTpediisis HHePruio, M cosjaeT BHe ce0GfS DHTPOINIMIO, BBHIIEJSA

rerzio (Schroedinger, 1944).

JT0 IONOKeHHe, KOTJla BCTyNAomas B KHBYI0 CHCTEMY DHEePIrus
MOJHOCTIO TIOTPedIsieTcss TOABKO JUIsA TOJJIepsKaHns HepaBHOBECHOIT
CTPYKTYPHI KUBOU CHCTEMbI M B TOM jKe KOJHYeCTBe GecHpephIBHO BhI-
FeJIACTCA M3 JKUBOM CHCTEMBbI B BHJIe 00eCIeHeHHOil dDHepTul — Tera,
COOTBETCTBYET CJIE/IYIONIEeMY PaABeHCTBY:

ds vit dSym i,
dt

dt

- (6)

Brrpaskaem Termeps mpomsBOACTBO HErsHTPONMI, MCXONS W3 ypaB-
HeHus (5);

dlnW

S8 }L dtﬁllﬂﬂ ' (7)

dSyn. Her
dt

Comocrasnsia ypasmenus (7) u (3):

dS dS
VI VI 1/
= () e = £ ®

dt
IoJIy4YnM Ha ocHoBe paBeHcrBa (6) caegyiomee ypaBHeHue

aE d In Woase N ( dSyn

7l B, ®
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HJIA
!

— I Wegor = K\ (1 — ) dt ~ K (t —1,), (9)

L

(tak Kar Beamumpa Ate YT OGBICTPO CTAHOBUTCHA 3HAYHTEJHHO MeHb-
me, yeM Kt, ms-za 1 << t),
rjie .

R dSm)
R = k ( dt ) wmakc (10)

N3 ypaBHenua (Y) moayumm
WUIIOJI = Woe"'K(f—fu)’ (11)

rie W, — Oumojornueckasg BepoOATHOCTh CHCTEMBl K HAYaJILHOMY
MOMEHTY BpeMeHM OHOJOTHYecKOM sBojuoruu, worjga ¢ = t,. [lnsa
MOMeHTa £, TepMOJMHAMHYECKAas BepOATHOCTH CHCTEMBI, KOTOpafd
eme He BCTYNHJA B mpomecc OMOJMOrHYECKOH OBOJIONMH, HE OTJIH-
yaJiach OT TEPMOAMHAMHUYECKON BEPOATHOCTH HEKHBOH CHCTEMEI.
Orcroma ciemyer, 4YTO TepMOJHHAMAYECKAas BEpPOATHOCTh CHCTEMBI

W, B MOMeHT BpemMeHH f,, T. €. B MOMEHT, Ipe[mecTBYIOmui Omo-
JIOTMYECKON 9BOJIONNN, MOKeT OBITH OIpejesieHa HA OCHOBE B30ROHA
Boapnvana. Me1 moayany, Takum 00pasom, 4TO

W, = W&k, (12)

Berasasaa (12) B (11) n yanteiBas (10), moxydnm

- dsm)
W 6son (t) ~ ek k( dt Maﬂc'u—t") _ (13)

PesyapraT, BoIpaskKeHHBI ypaBHenmeM (13), moxer OwvITh chop-
MYJMPOBAaH KaKk TepMOGMHAMHYECKas Teopema OMOJOTHYECKON JBOJIIO-
mun. CMBICT 2TOIl TeopeMbl CleAyIouuii: Omosormyeckas HBOJIOIHA
CTPEMUTCH K YMEHBIICHIIO S9HTPONHMHU IIePBOHAYAIBHOI0 COCTOAHMA CU-

/ creMbl B J0OMOJIOTHYECKOH dpe, T. €. OMoJorndeckas sBOJIOLUA, IPO-
. TeKaIlas BO BpeMeHH, CTPEMHATCA K COCTOSSHHI0 MUHUMAJLHOU TePMO-
. IMHAMNYECKOIl BEpOSATHOCTH, KOrjla BpeMs CTpeMHTCA K OecKoHey-
. HOCTH.

| Il sxuBOH cucTeMbl IapaMeTp BpPeMeHH HMeeT, CJIe/IoBaTe]IbHO,
. 3HaueHme aBOJIOIMOHHOr0 (hakTopa. slmBas cucrema, Kak TOJBKO OHA
| BO3HHKJIA, HAXOAUTCA B «IOTOKE HYBOJIONUHY M (IIOTOK IBOJIOIHNY) HE
| mmeer kouma ! (Tpunuep, 19626, 1963a).

| YMeCTHO OTMETHTH, 4YTO OocHOBaTeJbh KuOepueTurn H. Burep m muorme japy-
rHe NpPUAepP/KUBAIOTCA NPOTHBOMONOKHBIX B3IIANOB Ha XapakTep 9BOJIOIHOHHO-

ro mpomecca PacTHTEJBHOTO M KHBOTHOrO MHDPA, YeM H3JI0KeHHble B JAHHOU
pabore. Buuep mumer: «OcHOBHas ujies eCTECTBEHHOTO orbopa, NMpHUMeHEHHAas
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» Fanasea mpemdva

AJTATITAIIMOHHBIN ITPOIECC RJIETRH

(OuToreneTnyecKas ajanTalus DPUTPOIUTOB)

§ 1. #HuBas cmeTemMa OKassIBaeTCs BCerjia MPHCIOCOOJEHHOM K yC-
JOBUAM CBOEro CyIL[ecTBOBaHuA B oKpy:Kawomeir ee cpexe. Cmocob-
HOCTH K HIPHCIIOCOOJEHMIO SBJISETCH, BEPOATHO, Hanbogee OTIHINTeNIb-
noit weproit sxma3um (Ceawve, 1960 m mu. ap.). Cumraor, 4T0 TpU

HaMeHeHNAX (PU3NKO-XUMHYECKNX IIapaMeTpoB BHeIHeI cpe/ibl, He BBI-
XOJAIINAX, OHAKO, 3a TPeAeabl ajalTaliOHHBIX BO3MOKHOCTEI JKUBOM

CHCTEeMBI, BO3HUKAIOT IIPOIECCHl IpHCIocodiennsa oprannmaMa, KOTOpsie
He OKAHYMBAIOTCS, IIOKA OPraHN3M HE JIOCTUT CBOCH IeJil, aj[dKBaT-
HoCcTH cBOEl MOP(O-PMBMOJIOTHYECKOI CTPYKTYPBI K M3MEHEHHBIM Y-
JOBHAM cBoero cymectBoBaums. (CoriiacHo 9TOM KOHIENIMH, opra-

HU3M aJalTHPOBAH JUIA JOCTHMKEHHA CBOeil Iend, KOTopast 3aKiio-
gaeTcs B YAEPKABAHOH CYIIECTBEHHBIX TIEPEMEHHBIX COCTOAHHA
opraunama B ¢gusnosormuecknx npegeaax (Cannen, 1932). Ilpu mame-
HeHNAX B OKPY/KaIONIeil OpraHusM cpeje, BBIXOAANAX 3a TIPeJeNIbl
ananTANOHHBIX BO3MOMKHOCTeIl opraHmaMa, IpoImecchl HpHcIocodiie-
HUA He NPeKpam@aioTcsa: HO B CHAY HX HeJA0CTaTOYHOCTH BO3HUKAIOT
nucdyHRIIN Opragn3Ma, KOTopple MOTyT B KOHEYHOM cuere IIPHBO-
JIATH €ro K rmOer.

AanTanMoOHHEBII IPOIECC MABISETCA DHEPreTH4ecKnM IIPOLeccoM,
KOTOpBI BooOIIe He MOKeT OBITh OT/eJeH OT OCTAJbHLIX dHepreTHye-
CKUX IIPOIECCOB OpraHm3Ma, COBOKYIHOCTHL KOTOPBIX IIpeficTaBlsdeT
c000i1 0OMEeH BemecTs.

Boigeaurs TOJBKO OAHY (PYHKIUIO ajanTainum OrpaHmaMa OT BCeX
OCTANBHBLIX DHepreTnyecknx (PyHKOMIl, CBA3AHHBIX C €ro KH3He/es-
TeNBHOCTHI0, HeBO3MO:KHO. OrTciofa ciaeayer, 4TO H3y4eHHe B OITH-
MaJIBHBIX VCJIOBIAX OJHOTO TOJBKO aJAlTAlHOHHOTO Ipolecca KIBOI
CHCTeMbI Oy/eT BO3MOKHBIM, €CJH M3y4YaeMBIil ;KUBOM O0BEKT obJsa-
NaeT MCKIYNTENHHO HA3KAM JHEPreTHYeCKNM ypoBHeM oOMeHa Be-
MIECTB W B CBASK C OTUM MUHHMAJBHBIM KOJMYECTBOM (PH3HOJIOTIYIC-
cknx yarnmii. B TakoMm ciaydae afanTammOHHBIN IIPOIECC IIPOABIIA-
eTcsi Kak ObI B 4MCTOM BUJE, M DHeprus oOMeHa BEIecTB PacXoayeTcsd
IMOYTH IMEJANKOM TOJBKO JUISA IIpoliecca ajanTamnnm.

JIapBUHBIM K TEOPMH JBOJIOIHE, COCTOMT B TOM, 4TO (hiopa m dayna Semian
cocrosaT ua (opM, KOTOpHIe AONLIM JI0 HAC IHPOCTO KaK yCTOABIIMe (POPMEI, a He
BCJENCTBHEe KAKOro-JmO0 IPAMOro Iporecca CTPeMJeHHs K COBepPIICHCTBY
(Bumep, 1958). MpI, KOHEYHO, He CUMTaeM, YTO B ;KHBOH INPHpPOJie CyIIeCTByeT
CO3HATEJILHOe CTPeMJIeHWe K COBEpPIIeHCTBY, OJHAKO MBI BBIpajKaeM MBICJIb O
TOM, YTO B JKHBOil cmcTeMe cyllecTsyeT Quauyeckasg TeHJEHIMA YCJIOKHATH
¢cBOM (DYHKIME M CTPYKTYpPY. 9TO aHTHIHTPOIHIHOE CBOMCTBO JKHBOrO 110 OTHO-
MIeHHIO K YeJOBEKY MOKeT IPOSABIATHECH KaK CO3HATeJIbHOe CTPeMJIOHHE K COBep-
IIeHCTBY.
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B kavectse o0bexra mMCCIeOBAHMA IS MBYYCHNs alanTaIIOHHO-
ro MeXaHu3Ma MBI BBIOpaJdll KICTKY ¢ HCKJIOYUTCIBHO HU3KHM 0OMe-

HOM BelIecTB, KOTOpPasg BBINOJHACT B OCHOBHOM TOJLKO 0JHY (HH3M0II0-
rngeckylo (ynruuio. Takoii BEICOKO cnemmaau3nmpoBanHOl KITKOI
C HH3KHM OYHEPreTHYecKNM OOMEHOM SHBJIACTCA OPUTPOINUT MICKO-
NHTAMUX. besbanepHsiil SpUTPONUT MICKONUTAIONINX BBLILOJIHIET
B OCHOBHOM (DYHKIHIO, KOTOpasg BBICOKO cremuduiHa u (UIOreHeTi-
YeCKH FBJIACTCH BechbMa JipeBHeil. JdTa (YHKNUSA 3aKII0YACTCS B CBS-
SbIBAHHM, IlepeHoce m orjgave Kueaoposa. Beakosbie Moderyssi, Ko-
TOPBIE OCYIECTBIAIOT 3Ty (PYHKOUIO, IPeICTABIAIT 060l XPOMOIIpO-
TEH/Ibl — reMOrJIO0NHbI; OHM 00pa3yioT OCHOBHYI0 MACCY KJIETOYHOIO
perjecrsa. Vlsywennme ajanrammorsHoro mpomecca apurponura 0Oy-
ICT, CJIE/0BATENbHO, TECHO CBA3AHO € HU3YYeHHCM (DYHKIMH HTOrO
FJIaBHOTO KOMIIOHEHTa HPUTPONHTA — OGCIKOBOII  MOTEKYJIBI TeMOIJIo0-
OnHa.

§ 2. Gpoaerso remormo6una (Hb) KHCJOPOAY YBEJINYNBACTCH,
Kar mapecTHo, ¢ mospimennem pH cpeper (Barcroft, 1928; Kysuenos,
1949). Cpasuenne remormofunos geranbuoii KpoBn (KpOBH I1JI0/1A,
KOTOpast (PYHKIMOHUPYET B VCIOBUAX BHYTPUYTPOOHOI KU3HM) U
MAaTEePHHCKOH KPOBH OTHOCHT@JIBHO HX CPOACTBA K KHCIOPOAY TIOKA3A-
10, 4T0 (peranpHbli remoraobun (Hb-F) ob6ramaer npubmmsurensno na
15% 6omee BoicOKUM cponectBoM K Os, yem MaTePNHCKII reMoriao0mn
(Hb-A) (JImxmmnkas, 1950). 910 spaenme — PasHOCTh CPOJICTBA Te-
MOTJIOOMHOB K KHCIOPOAY B KPOBH ILIOJA M B KPOBH B3POCJIOTO FKU-
BOTHOTO — OOBACHACTCA TeM, YTO dPUTPOIITHI, COAEPKAIIe TOT ML
APYTOM OHTOreHeTHYEeCKH Pa3JIMYHBII TeMOTJ06NH, IPUCIIOCOOTeHBI K
PasiImIHBIM (pusnonormyecKnM cpepam. Kpacubie Kpossimbre mapnKn
mioia (PyHKIUOHHPYIOT B YCJIOBHAX BHYTPIYTPOGHOL MKUBHI, OHI
CBASLIBAIOT KHCJIOPOJ{ B KOHTAKTE ¢ INIAEHTAPHOI cpeoil. dpuTpoIn-
Tl MATePUHCKON KPOBH (PYHKIMOHHPYIOT B JAPYIHX (DU3HOIOTHIECKIX
YCJIOBHAX, B YCJOBHAX MOCTHATAIBHOI JKU3HI, OHM CBAZLIBAIOT KICJIO-
POT B KOHTaKTe ¢ PeCHHpaTOPHOIl JerouyHoil TKaHbo. | eMOrIoGmHbI
Hb-F uw Hb-A smasioress ontnmansno aJIAITHPOBAHHBIMI K TeM cCpe-
laM, B KOTOPBIX OHH (pyHEmmonnpyior. Ilnamentapnas cpea mMeer
HeUTPAIBHYI0 WIN €1ab0KNCIHYI0 peakiiio, B TO BPeMs, Kak pecrnupa-
TOpHas JerouHas TKaHb oOiajaer caabolesouHoii pearmnmeir (Tpum-
gep 1955, 1960a, 19606) .

Ecan cpasamsars cpoxerso Hb-F x Oy mpn pH ~ 7,3, uro coor-
BOTCTBYET aRTHBHOM peakIui IIameHTsl, co cpogctsom Hb-A k Oy npn
pH ~ 8,0, aro coorBercTByer akrmBHON peaxmim pecrmpaTopHO Je-
POYHOM TKaHH, To OoOHapysmKmBaercs, 4to 006a remMoriofmHa 00JaNAIOT
OTMHAKOBBIM CPOACTBOM K Kucaopoay. Cymiectyer, ciemoBaTesbHO,
NPUCIIOCODIeHne MOJeKYJbl TeMOTIo0MHA K YCAOBUAM ee yHRITNO-
Huposauusa (Ropmyes, 1948; 1959).

Roppensamua mexny dyurmumeii reMorio6nua — cBA3LIBAHIIOM O; B
€CTECTBEHHBIX (PH3MOJOrMYECKAX YCIOBHAX ILIANEHTAPHON MM JIeroy-
HOM Cpefbl — M (PUBHKO-XUMHYECKHM CBOHCTBOM TeMOIIOGHHA —
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cpoicTBoM K Oz — orpaskaer obummit npuHmun «yHEKIHORAILHOI TL1a-
CTHYHOCTH OeIKOBOIl MOJEKYJIB». BejaroBas MOJIEKYJa Kak (pyHKI{HO-
HAIBHAMA €INHHUIla JKUBOM CHCTeMBI OKa3bIBAETCH ONTHMAJBHO ajar-
THPOBAHHOH K (PHBHOJOrMYECCKEM YCJIOBUAM CYIECTBOBAHMS SKUBOIL
CUCTEMEL,

Bansiane axtnsrOI pearnum cpejibsl Ha oOpasoBaHHe KpPOBH, CO-
Aep:xamein Hb-F nan Hb-A, 65110 nokazano HNPAMBIMH ONBITAME C TIe-
pesrnBaiomeii sMOpuonaneHoil mevensio (Thomas et al., 1960). ITpn
NPONyCRaHNN vepe3 M30JMPOBAHHYIO, IePesRIBAIOIYIO (eranbHyI0
TCYCHL ORCHTeHI3UPOBAaHHOI (caabonies0unoii) KpoBm mevens IPoOaYy-
IHpoBaia bpuTpounTsl, copepsramue Hb-A; npn nponyekannm runox-
CHYCeCKOH (caabORMCI0) KPOBH HeYeHb MpoAyHnMpoBaa dpUTPOMNTEI,
copepmammue Hb-F.

S 3. Hb-F u Hb-A oramuasorcs apyr or apyra u apyruMm (puauko-
XUMIYECKAM CBOMCTBOM, KpoMe pasHoro cpoactsa & Os: oHm 00ycI0B-
JMBAIOT Pa3HYI0 YYBCTBUTEJIBHOCTD IPUTPOLHUTOB K JIeHATYPAHOHHOMY
ACHCTBHIO IIEJIOYH. DPUTPOIITHI, copep:ramue Hb-F, apaaores 3na-
YATEJABHO Dojlee YyBCTBHTEABHBIMH K IICJ0YHOI JeHATypamnmn, qem
apurpountel, cofepskamue Hb-A. Iro pasamume ramske obmscuseres
TOM Ke HPHHIUITOM «(yHKIIMOHAABHON IIACTHYHOCTH OeaROBOI MOTO-
Kyaei», dpurponur, cogepsanguit Hb-F, KROTOPBIIL afganTupoBan K 6o-
JIee RILCI0I NITAMEHTapHOIl cpefe, 6ojee YyBCTBHTENEH K JeHarypa-
HMIOHHOMY JAeHCTBIIO IIEJ0YM, PHUTPOINT, cogep:auinit Hb-A, roro-
PBI afaliTHPOBaH K GoJee LeT09HOil cpeie pecumpaTopHOil JeroIHOII
THRAHIL, MEHee TyBCTBUTEJCH K JeHATYPAIMOHHOMY AeiiCTBHIO I[eJI0YIL.
Cymecrsyer, ciegoBaTennno, Koppeaamus mesray cpoacrsom Hb ® O,
1 TyBCTBHTEJBHOCTBIO KJIETKH, copepsmamieii Hb, ® meiictpimo IeJTOUN
(Tpumgep u I'maubypr, 1963). Taxas ROppensinusa aABaseTca 00m{um
OHOJIOTHYECKUM sBICHHmEM, KOTOPOe oDHApy:KUBaeTcs B muporoM (-
JOTEHETIHYeCKOM JHala3oHe Kak IS JPUTPOIHTOB TEILIOKPOBHBIX I
XOJOAHORPOBHBIX JRHBOTHBIX, TaK M /s CBOGOAHO NIaBalOMINX MOJIC-
RyJl reMorno0uuoB n3 kposn vepseii (Haughton et al., 1957).

§ 4. B xozme mocrHatanbmoii amantamimn KPOBH TCIJIOKPOBHOTO
JRHUBOTHOTO IPOMCXOAUT 3aMeHa, (peTaJbHOro reMorjgo6nHa reMorao6ii-
HOM B3pOCJIOr0 RHBOTHOTO. Tak Kak reMor;io0HH HAXOMUTCH V TEILIO-
KPOBHBIX KHBOTHBIX BHYTPH OPHUTPOIATA, TO 3aMeHa TeMOTrTOGHIOR
B XOJie MOCTHATAXBHOIl afanTamum MOKeT IIPOMBOUTH JABYMS IIPUHI[H-
ITHAJBHO Pa3inYHBIMMI, aJIbTePHATHBHBIMII Ty TSMII:

1) samena gerannpHOro remormoGuna reMoOrIOGHIOM B3POCJIOTO JKH-
BOTHOTO MOZKeT ITPOMCXOJAUTH B BUJEe 3aMEeHBI KJICTOK: NOCTHATAILHELII
OPranu3M 0CBODOKAAETCA OT IPUTPONNTOB, COACPKALITX TONBKO Hb-F,
I TIOCTEIICHHO 3aMEHACT NX OHPUTPOIMUTAMU, COACPRANIIMHI  TOJBKO

Hb-A;

2) 3aMeHa (heTANBHOrO reMOTJIOONHA TeMOTIOGIHOM B3POCJIOr0 3Kil-
BOTHOTO MORET INpPOMCXOAUTH BHYTPH CaMHUX DPHTPOLUTOB: B IHPKY-
JHIPYIOINIX B KPOBAHOM pycJie SpHTPONATAX IOCTHATATIBLHOTO OPTaHU3-
Ma npoucxoauT npespamenne Hb-F 8 Hb-A.
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ITpy HaJAMYEA MepBOro BApHAHTA ajanTalHOHHbIIl IPONECC 3aMeHbl
FeMOTIOGMHOB GBUT OBI OOYCIOBICH TeHETHYECKIM MeXaHM3MOM, Jiel-
CTBYIOIUM B DPUTPOIOITHICCKOM anmapare, i MIPRYJINPYIOLIEe B KPO-
BAHCL Pycle 9PUTPOIHUTHI COCTOSINM Obl B TeueHue ajanTarnnonnoro
Mepruojia M3 JIBYX MONMYJAIHIl: TOMyJIANHE d9PUTPONUTOB, COAEPFRAIINX
ronpko Hb-F, m momyssamun 9pHTPOIUTOB, COLePHRAINX TOIBKO Hb-A.

[Ipi HagWuWpm BTOPOr0 BapMaHTa ajalTAlHOHHBII IPOHecc 3ame-
HEI TeMOIJIOOMHOB cOCTOSI OBI B HEIOCPEACTBEHHOM IIpoIecce ImMpucio-
cOGJMeHHs PUTPOMHUTOB K HOBBIM YCJAOBHAM (DYHKIHOHHPOBAHNA: B
KPOBSAHOM pyClie IUPKYJIMpPyeT B TedeHHe aJalTalMoHHOro IepHoja
TOABKO OMHA TONMYJAIMA HPHUTPOIUTOB, COAEPKAIMX OJAHOBPEMEHHO
Hb-F n Hb-A B Kakaon KIeTKe.

Tak kax spurpomuThi, copepskammme Hb-F, m spaTponutst, copep-
sramme Hb-A, obaagaioT pasinyHOil YyBCTBHTEJIBHOCTBIO K AEHATYPA-
IHOHHOMY AeiiCTBHMIO LIEJ0YM, TO dTO CBOICTBO MOKET CJHYARITH MHIM-
KaTOPOM JIg YCTAHOBJIGHHs COJEPKAaHUs TOTO MM APYroro remorio-
6uma B spuTporurax. s pemieHms MOCTaBICHHOTO albTCPHATHBHOTO
BOIpOCA, KAKMM TyTeM IPOMCXOJHNT 3aMeHa remMorsionHa B KPOBH,
MBI TIPOM3BEJIN DKCIEPHMEHTAJBHBIC HCCHe0BAHMsA, KOTOPHIC II03BO-
AmIH o0HADPY/KUTH H3MeHeHHe IIeJ0YHOil yCTOMYHBOCTH dPUTPONHTOB
MOCTHATAJILHBIX JKMBOTHBIX B TeUYEHME BCero ajanTalioHHOIo IIepHo-
na. AHaJHM3 TAX ONMBITOB JAJ BO3MOKHOCTH OJ{HO3HAYHO OTBETHUTH HA
HOCTABICHHBII BOMpPOC W J0KazaTh, 4TO B TedeHie mepsbix 20 mHeIr
[I0CTHATAIBHOM JKH3HM Y MCCJIEeLOBAHHOTO TCIIOKPOBHOTO KABOTHOTO
(KpBICHI) IPOHCXOAAT afanTAlMOHHbIE M3MEHEHHA CaMHX HPHTPOI-
TOB, KOTOpBIe IpucrocadanBaioTes K HOBBIM (IIOCTHATAJBHBIM) YCJIIO-
BUAM (DYHKIMOHNPOBAHUA.

§ 5, Illemounas yCTOMYHBOCTH DPHUTPOINHUTOB M3ydaach doTomer-
PHYECKAM METOJIOM M3MEpeHHs CKOpPOCTH HAOyXaHUs KIETOK B H30-
roHmIeckom mesounom oydepe (Tpmmuep, 1959; Kysum u Tpunrgep,
1960). CBeskasi KpoBb KPHIC PAsHbIX BO3PACTHBIX TPYII, HOXydeHHAasA
leKkanuTanmeil JKUBOTHOrO, CMeIIABAJNACh B OTHOUICHHNH 1.9 100
¢ (OHBMOJOTMICCKUM PACTBOPOM, B KOTODBIIL OBLT npubaBjeH remapuH
ST TOpeaylpeskAeHnss CBePThIBAeMOCTH KPOBH, K 1 M4 moaydeHHOM
TaKIM 00pPa30M pasBeleHHOil KpoBH MPNOaBIISAIL D MJA N30TOHUIECKOTO
6ydepuoro pactsopa ¢ pH = 9,97'. Momenr npubasiaeHnsa Oydepa
OTMEUANCS KaK HAYAJIO BOZACICTBAA M30TOHHYECKOI HIEJOYHOH CPeJIbl
ga spurpomutel. BozjeitcTie mexoum Ha HPHUTPOMHUTE IPOMCXONIIO
npu 32° = 0,02°, u BpeMsi 0T BpeMeHH PON3BOJIHINCH N3MEPEHI Ol
THUECKON IUIOTHOCTH 9TOiL cmecHm Ha  (POTODIEKTPOKOIOPNMETPE
(GPIK-M) ¢ cuanm uapTpoM. OHBIT CUMTAJICA 3AKOHYCHHBIM, KOTZA
BONMUMHA ONTHIECKON MAOTHOCTH JAOCTHIJA MIHIMAJBHOTQ (IOCTOSIH-
HOr0) 3HAYCHHA.

1 K 1000 Mz 6ydepHOro pacTsopa, NPpArOTOBIEHHOTO U3 04 N NaOH m 01 N
6ypsr, npubasasim 2,63 ¢ NaCl
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Ha puc. 4 mpusepiensr 5 KpHBBHIX, M300paskalolmux KHHETHKY IIO-
necca HaOyXaHUs KJIETOK H TeMOJIiN3a B M30TOHMYECKOM IIeJOUHOM OV-
¢gepe. KpmBasi 1 momyuena or KpoBm HOBOPOKAEHHOTO JKHBOTHOTO:
kpusass Il — 4-gHeBHOrO; .
kpusasg III — 8-puesHOTO,
kpusasg IV — 13-guenoro .00
m KpuBag V — or Kposnm
B3pocaoit  (marepmuckoii) U
kpeicel. Ha ocm opammaTh
OTJOKEHbl 3HAYEHWS ONTH-
YeCKOU IIIOTHOCTH, HA OCH
abcmuec 3HAYEHNS BpeMeHM
B MUHYTAX,

Kax Bugno Ha puc. 4 Bce
OATH KPUBBIX HMMEIOT OJ[H-
HaKOBY0 ¢opmy, HO PesKo
OTJIHYA0OTCA APYr OT JApyra
10 PACIOJIOKEeHUI0 UX Cpejl-
mero yvactka. Cpepnmit yua- .| ,

070

0,50

0,40

= l
CTOK KPHBBIX OKasbIBaeTcsa 100 150 200 250 300 350 mum

CABHHYTBIM BJIEBO TeM 00Jb- )
e, 9eM MOJOMKEe ;KMBOTHOE. Puc. 4. Uamenenne ontuueckoii naoraoctn (D)

_ CYCIIeH3MH 3PHTPOIHTOB KPLICEI NPH BO3JIEil-
Cymectsyer, —caefoBaTedb-  ciuuy wgorommueckoro MEJOYHOr0 pacTBOPa

HO, 3aBUCHMOCTH B pacIlo- B 3aBUCHMOCTH OT BO3pacra jKNUBOTHOIO,

JAO/KREHHHN CPeHEer0o y9YacTKA 110 ocn opmmmar — onTideckas IJIOTHOCTB; IO OCH
KPHBBIX OT BoO3pacTa MXH- abcaucc — BpeMsa (B MuH.); I — SpUTPOUNTH HOBO-
BOTHOI'0O B TeYeHHe IepPBEIX POKIIEHHOT0 MHUBOTHOrO; II — 4-muHeBHOro; III —
20 Il;Heﬁ IIOCTHATAXLHOIT 8-nueBHOrO; IV — 13-mHEDHOrO; V — B3POCIOTO

xu3au. Hpusas, mzobpa- N v

alomas KNHeTHRY nponecca HadyXaHHS W IeMOJAN3a HPHUTPOIHTOB
B M30TOHHYECKOM Ieso9HOM Oydepe, meaurcs Ha TpH ydacTKa, KOTO-
peie mM300paKal0T TPH pAa3IHYHbIe KHHETHUeCKHe (haskbl.

[Tepsas ¢asa mpepcrasiaser co6oii OTHOCHTENHHO MeTTEHHOE Ha-
OyxaHme SpHTPONMTOB JI0 AOCTHKEHHA HEKOTOPOTO IPENEIBHOTO CO-
CTOAHHSA OCMOTHYECKOro paBHOBecHmsa. JdTa (hasza OTIMYAETCS BHICOKHM
3HAYeHNEeM ONTHYECKON INIOTHOCTH, KOTOPAas MaJio M3MEHsEeTCS BO Bpe-
MeHH. [[IHTensHOCTE mpormecca, H306paKeHHOT0 HTHM YYACTKOM Kpi-
BOM, Kak BHJIHO, TeM KOpOYe, YeM MEHBIIe BO3PAcCT JKUBOTHOrO. BhI-
COKOe 3HA9YeHHEe ONTHYECKOH INVIOTHOCTH OOBACHACTCA MYTHOCTHIO pa-
CTBOpA, cojiepKanero Hadyxime spuTpOIUTE.

Bropast asa kmmermyeckoro mpomecca, m306paskeHHOT0 CpeIHIM
y9acTROM KpHBOU, mpejcraBisger coboit ObicTpoe paspylieHune Bcex
OPUTPONHUTOB, YTO OOHAPY/KHBACTCSA PE3KHM IaJeHUEeM ONTHICCKOIT
INIOTHOCTH. JdTa BTOpas (pasa MMeeT NOYTH OXMHAKOBYIO JLIHTEJ]h-
HOCTH Y BCeX KPUBBIX.

Oxonuyanume oToif hassl 03HAUaeT, 4TO BCe HPHTPOMHTH TeMOJI-
8UpPOBAaHBI, M PAaCTBOP M3 ONTHYECKH MYTHOI CpeJBI, COjepsRalieii
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HEereMOoJNH3NPOBAHHBIe HPUTPOIUTEI, TMPEBPATHICA B ONTHICCKU IIPO-
3pavYHbIil pacTBOpP reMorjodmHa.

Tperns, KuHeTnuyecknm HemaMeHHas (pa3za COOTBETCTBYET pPacTBOPY
reMorJo0MHa M OTAMYaeTcs MOCTOSHHBIM BO BPEMEHH M MUHHMATb-
HBIM 3HAYCHHEM ONTHYCCKOU IJIOTHOCTH, OJAMHAKOBBIM VIS BCeX KpH-
BBIX.

§ 6. AnmasornunocTs (OpPMBI BCeX KMHETHYCCKNX KPHBBIX ABIAET-
Cs1 JIOKA3aTejJbCTBOM TOr0, YTO KpPOBB, B3fiTasgd B pasHbIe JHU FKU3HN
AKUBOTHOTO, HAYMHASI ¢ IMEPBOTro JAHA, COCTOUT BCerjga M3 OJHOM, ¢HH-
CTBEHHOI [MOMYJANNNA 9PUTPONHTOB OTHOCUTEIBHO COJEPIKAHNS TeMO-
ramobuHa B HuX. Bee KaeTkm ofHOI MOMYJAIMN OJNHAKOBO OBICTPO Ha-
OyxaloT 1 104YTH B OJTHO W TO jKe BpemsA remosmaupyor. Haxmon Bropo-
r0 y4acTKa KpPHBOM, XOI KOTOPOro TEOpeTMYecKN! J0JKeH ObITH 1mapaJ-
JeNBHBIM K OCH OpAMHAT, O0BACHAETCS TeM, 4TO B MONYJIAMUH HPH-
TPOIUTOB CYIECTBYET rayccoBoe pacupejejeHue KIeTOK OTHOCHTEeb-
HO MX OCMOTHYCCKOI yCTOHYNMBOCTH, 3aBUCAILee IVIaBHBIM 00paszoM OT
PasiMYHOr0 BO3pacTa OT/ACNBHBIX KIETOK. Mosojeie spuTpomuThl Te-
MOJIMBUPYIOT HECKOJBKO paHbIle, 4yeM crapsie (cM. rraBy V).

Pacmnonoskenne cpeHNX y4acTKOB KHHETHYECKNX KPHUBBIX I103BO-
JaeT rpaduueckm m300pasmUTh 3aBUCUMOCTE IIEJOYHONH YCTOHYUBOCTH
IPUTPOLUTOB OT BO3pacTa KUBOTHOro. B KawecTBe mokasatess Imenod-
HOM YCTOMYHMBOCTH KJIETOK OBLIO B3fATO BpeMs HACTYIJICHHA TeMOJIN-
3a, COOTBeTCTBYIOIee 3HaveHme ontumyeckoit riaorHoct 0,60 (mpm6-
JMBUTEJBHO cepejiiHa cpejiHero ydactra kpusoii). Ha pue. 5 cobpannl
BC@ DKCIEepPUMEHTAIbHbIe JaHHBIe, NMoJy4YeHHBIe 0T 40 ;KMBOTHBIX pas-
HOr0 BO3pacTta, HaunHagA ¢ oaHoaHeBHBIX. Ha opamuate orinoskeHsr Mu-
HyTBHl (BpeMs HACTYIIEHUS IeMoJin3a), Ha adcipcce — JIHEA IOCJTe Po-
JKILeHHS.

Rax Bujno Ha stom rpadure, yeToiumBOCTh HPHTPONHUTOB K JieHA-
TYyparHoOHHOMY BO3J(EHCTBUIO INEJOYH YBEJHYHBACTCH € BO3PACTOM
JRABOTHOTO U JIOCTHUTAET CBOETr0 MAKCHMAaJbHOTO 3HaveHus1 Ha 20-ii jeHnb
nmoctTHaTaJ bpHOIl u3uu. Haunmmas c¢ 20-ro pHs, spuTpOmHUTHI  ABIA-
I0TCSI, CJIeJ0BATe/ILHO, TMTOJHOCTHIO aJlalTUPOBAHHBIMU K HOBBIM (DU3HO-
JOrMYCCKHM YCJIOBUAM, K CBA3LIBAHNIO KNCJIOPOJa B KOHTaAKTe ¢ cjaado-
IeJOYHON pecnpaTopHoil Jeroynoit Tkaubio. G 20-ro nus BCce apuTpo-
IUTHI COJepsKAT TOJBKO reMorjaobmu Bapocsioro ;kuBotHoro (Hb-A).
B nmpepsigymem agantangnoHHOM Iepexojie, ¢ MOMEHTAa POMKCHUM, 10
20-ro pmHsA, >puTporUTEl (Kaskaasg KJIETKa B OTHAEIBHOCTH) COAepPyRaIi
opnospemento Hb-F m Hb-A B GecnipepbiBHO mamensioneiics mpomnop-
UM, a DPUTPOINTHI BHYTPHYTPOOHOrO KMBOTHOrO, ajainTUpPOBaHHBIC
K CBA3BIBAHNI0 KHCJIOPO/Jia B KOHTAKTEe C INIANEHTOM, COlepaln TOJIhL-
ko Hb-F.

st yeranoBiiennsa 3aKOHOMEPHOCTH aJanTalMOHHOrO IIporecca,
BBIpasKeHHOI B BUje (PyHRIMOHAJIBHOII 3aBHCHMOCTH CTPYKTYPHI KJIeT-
KII OT BPEeMEeHH, Ha KOOPAMHATHYIO CHCTEMY PHUC. O HaJO;KeHa BTOpas
RoopanHaATHasg cuctema: y m t. OpaumHata y HauymHaeTcs ¢ 4YHcla
HOJIb, COOTBETCTBYIOIIET0 dKCeTpanoganposaHuomy uucay 130 mumn. ake-
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MepuMeHTaIbHOM ocH, a abcmucca ¢ HaymHaercs ¢ gmeaa 1, coorser-
CTBYIOIIEr0 YHCIY HOJb DKCIEePUMEHTAJBHOH ocu. B 9Toil HamoxKenHOI
KOOPJAMHATHOM cUCTeMe LpOBeJleHa KpHWBas, BBIPAsKAOIAs MaTeMaTIl-
YeCKY0 (pYyHKINIO:

y =i

Rax Bujpno, 9Ta YHKIUA HAXOAUTCH B 30HE DKCIEPHMEHTAJILHBIX
TOYEK. 3aBHCHMOCTD LIEA0YHOI YCTOMYMBOCTI SPUTPOINTA OT BO3PacTa

y MUK
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Puc. 5. 3aBUCHMOCTH BpPEeMEHM HACTYIJIEHHA TeM0Ju3a OT
BO3pacTa »KNBOTHOTO

ITo ocu opaumHAT BpemA (B MUH.), 110 jocu abcouce — JOHM HOCHE POHK-

JneHus;, Bap — B3pocyoe KuBoTHoe. Kpome Toro Ha rpajuke HaHece-

Hbl KOOpAMHATHI, N0 KOTOPHIM MNOCTPOCHA KPHUBAA JiorapmpMuyYecKoi
Gyuxuuu (och y — ciiesa, oChb { — BHHU3Y)

ARIBOTHOrO B TeYeHHUe aJanTalmMOHHOTO IIepHoja, 0T MOMEHTa pOK-
neang o 20-ro AHA TOCTHATANBHOH KH3HH, ¢ OOJBIIOH TOYHOCTHIO
HOAMMHACTCS Jorapu@MIIecKOMY 3aK0HY.

narepecHo oTMeTHTH, YTO IPOIECC ajanTamii DPATPOIMTOB IIPO-
TeKaeT upesBeldaitHO ObicTpo. Hak BmjaHo Ha pme. o, yiKe Ha TPeTHIl
IeHs II0CJe PORAeHUsa ;KuBoTHOro pocruraercsa o0Y% amamrammoH-
noro adderra. Ha Tpernii mens mocTHaTANIbHON KU3HI BCE IUPKYJIN-
pyoIie B KPOBAHOM pycJe DPHTPOMUTHI COJEpKaT OJHOBPEMEHHO
Hb-F n Hb-A B paBHBIX KOJIMYECTBaX M OKas3bIBAIOTCA YiKe HAII0JIO-
BHHY IIPUCIOCOOJeHHBIMI K (PYHKIIMOHHPOBAHHIO B KOHTAKTe CO CJa-
Oores0uHOl pecnmpaTopHOil JeroyHoir TKaupo (Tpmauep m I'mun-

Oypr, 1963).
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I'arasea uwemeepmais

3AKOH BUOJIOTHYECKOM AJTATITAIIIN

§ 1. IlpuBegennusie B npeasjymieil riase ONBITHBIC JaHHbIE IOKA-
3aldd, uTo OesapaAjepHas HeAeaAN[asacsa KIeTKa, JPUTPOIUT MIEKOIH-
TAIONINX, MMEIOLNil Ipe3BhUaiino HU3KME 00OMeH BemecTB 1 BBINOJ-
HAOINN B OCHOBHOM TOJBKO OJHY CIICIUAJH3NPOBAHHYI0 (PYHKIHIO —
mepefady Kmeaopofa, obmajgaer crocofHOCTBIO K ajanTanun. B rTede-
ane mepseix 20 jHEI MOCTHATAJIBHOM FKA3HI DPUTPOMNIT npucnocabin-
BaeTCsA K HOBOM (hm3mosiornyeckoil cpeje, n3MeHseT CBOI0 BHYTPEHHIOO
MUTONIA3MATHYECKYI0O CTPYKTYypy. BHYTpm aspurpomura IpOMCXOANT
nepectpoiika geTaapHOro remMoriofuHa B reMOrJI00MH B3POCJIOro opra-
Hunsma; fID-I7, KoTopslil OBLT aganTHpPOBaH K ILIAIEHTE, IIPEeBpaIacTCs
sHyTpu spurporura B Hb-A, Koropsiii agantupoBan K caabomenoTHoil
cpefie pecnmpaTopHOil JIErOIHOI TKaHH. JTOT ajalTalHOHHBIH TIPO-
ece KJIeTOYHOrO0 OpraHmaMa ecTh IPOIecC MOJEeRYIAPHOM IHepecTpoil-
Ki 0eJKOBOTO cOcTaBa BOYTPH KJICTKIL.

Insapnc m np. (Edwards et al., 1961) obmapy:xnam, 910 B MHPKY-
JUPYIOLUINX B KPOBAHOM pyclie 3pHTPONUTAX IPOHCXOJUT IPOHece cra-
PEHNsA, KOTOPOIl COIPOBOJKAAETCs 3MEHEHNEeM TeMOrJIOONHOB BHYTPH
rieTky. UMsBecTHO, YTO IIpomecc CTapeHHs ISPUTPOLATA OTpaKaercs
Ha (PYHKIMOHAJLHBEIX CBOICTBAX KJIETKHM, Ha ee (JepMEeHTATHBHOM akK-
rupnoctn (Prankerd, 1958), sueprermueckoit yHKIEM ¥ MOHHOM
rpagcropre (Bernstein et al., 1959), ocmoTmueckoii pesmcTeHTHOCTI
(Marks et al., 1958) m Mmexammueckux cBoiictBax (Simon et al.,
1957). 9T nasHpie WHTEPHPETHPOBAJIN KaK JlereHepaTnBHBIC H3MCHEe-
HUS HPUTPOIMTOB B IPOIEcce CTapeHmsa, BeAyline K rudein KIeTKIL.
ObnapyskeHHasg HaMH IUTOIIA3MAaTHYECKas IiepecTpomKa JPHTpPOII-
Ta, MOJERyJspHas IepecTpoika reMorjo0MHOB, sABIAETCS, HATIPOTHB,
He IIpoIleccoM CTPYKTYPHOIl jerpajamam, a IIPoIeccoM ajanTtamnnu
KICTKN K HOBBIM YCIOBUAM cymiectBosBanus. lloj peilcTBueM HOBOTO
GU3NOTOTHIECKOTO Ppas3jipaykuTesisi — pecrnupaTopHoil JIeroYHou TKa-
HI — HPUTPONUT mpiobdperaeT HOBYI0 CTPYKTYpPY B3aMeH IpPesKHOI
CTPYKTYPHI, KoTopas ObLIa ajpKBaTHA IpeabiayiieMy QHuamojgornie-
CKOMY pasjipaykKUTeN 0 — IJIamenTe.

Hospiit  ¢puamosornyeckmii pasapakuTelib, BbI3BIBAIOILNI ajanra-
IHOHHBINA TIPONECC KIETKH, CTPYKTYPHYIO IEpecTPOUKY MOJeRyJsp-
HOTO cOCTaBa HPHTPONUTA, mpejcTasiser coboil MeTOYHIK HHEOpPMA-
nuy. PecnmparopHas JieroyHas TRaHb IepejaerT KOHTAKTHPYIOIEMY
¢ Heil apurponuTy WHOOPMAIHI0 O MIEJOYHOCTH cpejbl. HoHTakTI-
pyomas KieTkKa, CTAHOBACHL HOCUTEJEeM DTOM HMHMOpMamum, muaMe-
HseT CBOI0 CTPYKTYPY M caMa IpeBpamaercs B HCTOYHUK HHE OpMA-
IUN JUIS 9PUTPONOITHYCCKOI CHCTEMBI. JPUTPONOITHYECKAS CHCTeMA,
MOJIYyYNB HOBYI0 MWHEOpPMANHIO OT CTPYKTYPHO H3MEHEHHBIX JPUTPO-
[UTOB, LPOAYIUPYET B OTBET Ha IOJYYEHHYIO uH(MOPMAIO HOBLIE
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CTPYKTYPHO H3MEeHEHHBIE YPHTPOMUTHI. JTO MOJOKEHUE MOJKET OBITH
WIJLIOCTPUPOBAHO cje/yioneii cxemoii (puc. 6).

B 510ii cxeme Bech mpomecc ajianTamum dpHTPOMATA MJLTIOCTPUPO-
BaH B BHJe TpexX IMKJIOB: dPUTPOMHTEI, BBRIXOAAI(AE U3 DPHTPOIOITH-
YeCKOM cHeTeMbl (peTasbHOro KHBOTHOrO, coftepskat Toabko Hb-F. Co-
NpHKacasiCh B NOCTHATAJBHOH JKH3HIH € pPECHHPATOPHOIl JIerO4HOIi
TRaAHBIO DPUTPOUUTHI MPUOOPeTaT HOBYH MHDOPMAINI0 W M3MEHIIOT

s ST, BN, g
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Puc. 6. Ilponece amantamun APUTPOIUTOB (cxema)

A — remonoaTHuecKasa cucreMa; b — pecnmparopuas jierounas

TKaHb, I — BPMTPONMTHI, conep:kamue Hb — F; 2 — apuTpo-

OuTHI, conmepsxamme Hb— F u Hb— A: 3 — 9PUTPOINTHI,
cojpepxamme Hb — A

CBOI0 cTpykTypy. OHm comepskar opguoBpemenno kak Hb-F, rag
Hb-A u camm cramoBsarTces merounmkom HHOPMaUK JIA DPUTPOIIOI-
THYECKOM CHCTEMBI. JPUTPOMOITHYCCKAS CHCTEMA HPOAYIHPYET HOBbIE
JPUTPOIUTHL B COOTBETCTBHH C IOJYYeHHOI mH(OpManmueil, m mo ucre-
yeHHH 20 jHeil Bce DPUTPOIUTHI OKA3BIBAIOTCS IIOIHOCTHIO aJlanTHPO-
BAHHBIMA K pPeCHUPATOPHOM JerovyHoil TKAHH M COAEPIKAT TOJBKO
Hb — A. Tlocrapesmime 3a 810 BpeMs opuTponTHL, HMewmmne (Kak 91o
[TOKAa3aHO BBIIIC) N3MEHeHHBIe CBOICTBA, AKTHBHO YIAISIOTCS 13 opra-
HIL3MA I 3AMEHAIOTCA HOBBIMH, MOJOABIME 3PUTPOIHTAMHE, TePeCTPOEH-
HBIMUI B COOTBETCTBMH ¢ HOBOII mH(OpMaueii.

Mur Bagnm, Takum o6pasoMm, YTO B OTAMUME OT HEIKHBOIL Kuoep-
HeTHYCCKOM CHCTEMBI, B KOTOPOil MMEeT MEeCTO HEeBO3MECTHMAS II0Te-
psA MHQOPMALNT B OTAETBLHBIX IpoIeccax ee mepegaun (mymel, Ter-
JIOBOM Xa0C), B KUBOW cHcTeMe HMHOOPMAIUS COXPAHILTCH, Omaromaps
[CJOCTHOCTH OpraHusMa M Koppessinam BcexX ero gynxumii (AmoxmH,
1961). Hocurems mmopMannu, ofHOKIETOUHBI OPraHmaM, H3MEHIET
CBOIO CTPYKTYPY B COOTBETCTBHH ¢ TOJYYeHHOH MHOpMaALmmeil u Ie-
pefaeT ee TOM cucTeMe, KOTOpas NPOH3BOJAUT HOBBIC HOCHTENN WH-
dopmammm.

Ilpusenennaa mogens mumocTpupyer mepemauy nugopmammn or
OJAHOM CcHCTeMBI (DPUTPOUMTHI) K APYIOil cucTeMme (apuTpomodTHYeCKIIT
annapar). JpUTPONUTEI, KOTOPEIe B Pe3yJabTaTe MOJYYCHHON MM HO-
BOIl (XmMmYeckoit) mH@OpPMAIME IPH KOHTAKTE CO caabo1e0uHOI
JIETOYHON TKaHBI0 HPHOOpeTH HOBOE HErsHTPONHITHOE COCTOSHNIE, Ca-
MH CTaHOBATCA MCTOYHUKAMM MHMOPMATUK [T DPHTPOMOITHICCKOTO
anmapara. JpUTPONOITHYCCKHIT almapar, KOTOPHI B peayiabTaTe II0-
Jy4eHHOI MHpopMamun npuobpes HOBOe HErPHTPONHIIHOE COCTOSHILE.
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NPOAYIUPYET OPHTPOIUTHI, COMIACHO IOJYYeHHOI MHEMOpMaIniL.
B npunsepennoit Mojesau OJHOKICTOYHBIM OpPraHH3M — HPHUTPOIUT —
paccMaTpmBaeTcsi Kak KuOepHeTmueckas cHcTeMa WIH KaK MaliimHa
A nepepaborkn nagopmannn. B pabore aToro 0JHOKIETOYHOIO Opra-
Hn3Ma O0HApY;KMBaeTcs CI0COOHOCTH XPaHHThH, Npeodpa3oBLIBATH M
repefaBaTh IMOJYYEHHYI0 HHOpManmio, T. €. CIOCOOHOCTH, KOTOpas
xXapakTepna g kubepaernyeckoii mammasl (Shannon, Weaver, 1949).

Meskny HeraHTponmein nm mH@opmammell CcymiecTByer KOHKpeTHas
(pmsnueckas, MarepnanpHas) cBsAs3b. Ha manamume Taxkoil CBA3W yKa-
zanx Hosur (1962, 1963); mcxops m3 oOngeTeopeTHIecKNX II0JOFKE-
anit, HoBuk moguepkmBaeT coAep:KaTeJbHYI0 NPHPOAY HH(OpMAIHN
Kak aTrpuldyT MaTepn.
~  Bpmmmoon (1960, 1962) mmmoctpupyer npeobpazoBanme HersH-
TPONHAN W WH(POPMAIUI B BUJIE TOCIC/0BATCIBHLIX 3BeHbEB:

HeTDHTPONUA — MHGopManisa — HEerDHTPOIIHA,

[Togo6uyi0 ¢BA3L MOMKHO YCTAHOBHTH Ha IpuMepe upucrnocodie-
HHIs1 0e3bsaepHOro HPATPONUTA K HOBBIM YCJIOBHAM CYIIECTBOBAHMHS
IOCae POMACHNA TEIMJIOKPOBHOTO FKUBOTHOrO, JTOT CcHenuuIecKui
ananTammoOHHBIl IPomece eJAMHNYHOIL 0e3hajepHoil KJIeTKH, COCTOsA-
MU B U3MEHEeHN MaKpOMOJERYJIAPHOrO cocTaBa ee IUTOIIasMaTi-
YeCcKON CTPYKTYPBI, ABIAETCH, 0HAKO, TOABKO OJHUM U3 OecdmcieH-
HBLIX 3BeHbEB ajJalTallMOHHOr0 Ipolecca, KOTOPOMY I0J[BepraeTcs Bech
OpraHi3M B TeYeHIe II0CTHATATbHOTO MepHo/a.

B caemyiomem maparpade MBI paccMaTpmBaeMm sBJIeHHe OMOJOTH-
YeCcKON ajanTaiim Kak o0mebmosorndgeckyio npodieMy ¢ TepMOjAmHa-
MUYECKON TIO3UINHM, He Kacasch B OTACJBHOCTH ajalTamun IeJbHOrO
OpraHH3Ma WM eJINHNYHLIX €r0 3BeHbLeB.

§ 2. Opranmam ofsragaeT yHOPAAOYEHHOI, TUHAMHYECKOIT CTPYKTY-
poif, coXxpaHeHme KOTOPOil cBA3aHo ¢ pacxopoBanmem sHeprum. G Tep-
MOIMHAMUYECCKOH TOYKH 3pPEHHs HepaBHOBECHAsA CTPYKTypa KHUBOTO

onpejensiercss GyHRIUeH HETDHTPONNN Spepr. Hammume ymopamouenno-

CTH CTPYKTYPHI KMBOTO 00YCIOBJIEHO ero MHQOpPMAIHOHHBIM COJep-
swagmem /!, KoTopoe B cranmOHApPHBIX YCJIOBUAX CYLIECTBOBAHUA Op-
raEmaMa ABISeTCs, OYeBHJHO, MOCTOSHHOI BeamuumHoil. B ycaoBmsax
OMOJOTHYCCKON HBOJNIONUHE M ajanTanni MHEQOpMAIUIOHHOE COAepkKa-
nme mpejcTaBiser coboit HapacTaonyo (YHKIHIO OT BpeMCHN:

= I >0 (1)

BosankaeT BOIPOC 0 CBA3M MEMKAY HErsHTpomeil m mudopMarnon-
HLIM COJIepsRKaHmeM OpraHmsMa B IIpOoIecce ajanTarmi:

Suen (2) ~ I (),

rje [ — ppeMs ajanTarnum..
ITo onpeprerennio

SHBI‘ = S: ' (2)

I CMBICJ DTOM BeJNYMHEI OVEeT pashsCHeH HUIKe.
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T. €. HerdHTPOINA UMeeT IPOTHUBOIMOJOMKHBIN (PU3HIECKNIT CMBICH, YeM
soaTponus. Cormacno 3akony boasmvana

S ="kInW, - (3)

DPHTPOIMA M30JMPOBAHHOI 3aMKHYTOIl CHCTEMBI HapacTaeT co BpeMme-
HeM, TaK Kak TepMOJNHaMUYecKas BeposATHOCTH, W yBeamuuBaetcs
CO BpeMeHeM:

LW (t) > 0. (4)

DOyarunn [(t) nm W(t) mMeoT npOTHBOMOJOKHLIN (HU3MIeCKHIT
CMBICJI, TOYHO TaK jKe, Kak (PYHKOUH HersHTpomus u sHTponmsa. /(1)
BhIpazkaeT TEeHJEHIHIO HBOJNIONHN TEPMOAMHAMAYECKU OTKPBITOM HU-
BOIl cHCTEeMBI KO Bce 0ojiee YIOPAJOYEHHOMY COCTOSHHIO, KOTOPOE IIpo-
THBOIIOJIO}KHO TepMUYecKoMy xaocy, m W (f) BeIpakaer TeHJEHINIO
HBOJIIONAN TEPMOJAMHAMUYECKH 3aMKHYTOH (M30JMPOBAHHOII) HE}KMBOIM
CHCTeMBI KO Bce 00jiee XaoTUIeCKOMY COCTOSHUIO.

Ha ocuose ypasaennit (1), (4), (2) n (3),

-—%-I(t)>0, %W(t)>0: Sper = — 8§ m S(t) =kInW (),

MOKHO c(OpMYJMpOBATE 3aKOH, KOTOpPHIi ¢opmaibHo momo0eH, HO
10 cBoemMy (U3MUECKOMY CMBICIY, HETOMKAecTBeH 3akony boiasn-

MaHa:
Sxer (1) = Kla¥ (1), (9)

rjpe K — nocrogHHAs, KOTOPAas HOJJIEAUT OIPe/leseHuIo.

[Tocrosunas K 3anmmaer B ypaBHeHHH (O) Takoe 3Ke MeCTO, Kau
nocTossHHAA £ B ypaBHeHH:m DoJabmMana, m mMeeT Takylo jKe pasmep-
HOCTH: sHeprus « 1!, @DuanuecKuil cMbIca nOCTOAHHON boasnmana
onpejesaeTcsa ypaBHeHHEM |

b (6)

rne R — rasosag nocrosHHas, n N — umeao ABorajpo, T. e. &k sBJSA-
eTcsi MPHBEJIEHHON DHEpPrueil OJHOH MOJEKYJbl. JTa 9HEePrus OT/AeNb-
HOIl MOJIeKYJLI IOABIAETCS IMPH OCYIIeCTBICHNN (DIYyKTyamMOHHBIX
IIPOIECCOB.

N3 nocrosHcTBA AHEPrH MAKpPOCMHCTEMBI BO BpeMeHH: F; 4 o = Fy,
u u3 ypasuenusa F=FE—TS§, rpe F—cBobojnasa sueprus, cjiejyer, uto

S XU s Fy —Fyae e~ 7
o - | Al Sy ;i § ¢ i SEL ( )
rae Ayun — OpejieJbHO Majiasg BHeIHAA padora, KOTOPYI HeoOXOAnMO

IpIl JJaHHOH TeMOepaType BBINOJHATH. HaJ razoM, 4To0Bl IOJYyYHTH

53



obparuMoe maMeHeHme (haykryanunm Ge3 maMmeneuus saTponmm { Kom-

naneern, 1957).
3 onpenenenns nmocrosanoii &, Kak IpUBeICHHON DHEPrHE OTHOI

MOJIEKYJIBI, KOTOpAsi TOSBJIACTCS IIPH BBITOJHEHUN BHeIIHel paboTsl
raza Ha O0CHOBe (DIYKTYaIMOHHBIX ITPOIECCOB, MOKHO ONPEACIHTH I10-
cTosiHHYI0 K, mMenomyo (U3nYecKn IPOTHBOIOJIOMKHBI CMBICT, YeM
k. Ilocrosmmas K npepcrasisier co6oii IpHBEIEHAYI0 DHEPIHI0 (BHYT-
peHHeil» paboTHl eMHWIHOI JKUBOII CHCTEMBI, KOTOpasg ITPOTHBOJIEI-
CTBYeT (DIyKTyaniMOHHOMY paspylIeHnio ee yIopsaa0deHHoil, TepPMOJ1-
HAMITYeCKN HePaBHOBECHOI, TepMOJIaOMIBHON CTPYKTY PBI;

KT = Aygni, (8)

rie Awun i — MUHNMaIbHAsA, BHyTpenuss (anrndiaykryanmonnas) pa-
6ora KmBOii cmcTeMBI, o0ecleYmBAIONAA €€ TePMHYECKYI0 YCTOWUM-
BOCTB IIPH TeMIepaType RU3HeAesITeJbHOCTH OpraHn3mMa.

Berasisis ypasaenne (8) B (5), moayanm:

A ;
Suer (t) = 228110 I(8). (9)

Cormacmo ypasHennio (9), cymecrsyer jgorapmdMmueckas 3aBH-
CIMOCTh MEJK/Iy YIOPAJ0YEeHHOI, TePMOJANHAMAYECKN HEpaBHOBECHOI
CTPYKTYPOM JKMBOM CHCTeMBI, KOTOpas onpejeinsercs (pyHKIMeH
Suer(¢) m MAQOpMANMOHHEEIM cofepskanmem /(t), Koropoe npmobpera-
eTCsI OPraHu3MOM B TedeHHe ajantanmorHoro mepmopa ¢ (Tpmuuep,
196306).

Ypasuenne (9) Boipaskaer 3akon Omosormyecroil agantanun. Ecman
M3BECTeH KaKOU-1nb0 MHAMKATODP CTPYKTYPHI (¥) aganTHpyIOImiero op-
rauuama, To, coraacuHo (Y), cymecTByer ciaeayiomnas 3aBUCUMOCTL Me-
ALY MHAUKATOPOM CTPYKRTYPHI § I BpeMeHeM ajanranum f:

| y AN, (10)

Ypasuenue (10) mozer OBITH DKCIEPUMEHTAJTBLHO ITPOBEPEHO.

- Brpime 6bum0 mokasamo, uTo ajanTtamus HPUTPONMTOB K HOBBIM YC-
JNOBUAM (PYHKIIMOHAPOBAHUA IIOCJE POKICHUS FRABOTHOIO 3aKJII0Ya-
eTcss B 3ameHe (peranbHoro remorsiobunna (Hb-F) remormo6muom Bapoc-
joro jxuBoTHOTO (Hb-A). [laa gemoBeueckoro orpanmsama ajanTamguon-
HBII ITPOIECC 3aMeHBI TeMOTVIOOMHOB JUINTCS OKOJIO TpPeX MeCsAIes
nocye pomaenusa (Fraser et al., 1962), nas Kpeickl, coriacHo HAIIUM
naHueiM, 20 pHeill mocje poskaenns. B mavajge ajanTammoHHOTO Iie-
puoia BPUTPONATEI KpEICHl cofeps:kat Toapko Hb-F, B Teuenme amar-
ranuonnoro nepuogaa — Hb-F m Hb-A, a B KoHIe aganranmm — TOJIbRKO
Hb-A. B Teuenme ajanTammoHHOTO IHpoIecca, HPUTPOMUTH ITpHOOpe-
TAIOT, CJeJl0BaTeJIbHO, HOBOE CTPYKTYPHOE CBOMCTBO, 4TO 00HApPYIKH-
BAeTCs B IMOBBIIICHHN NX YCTOMYMBOCTH K JIEHATYPAIIMOHHOMY JeilCT-
BHIO IIEJOYH., 3aBHCHMOCTh HTOr0 CTPYKTYPHOr0 CBoiicTBa, 0003HAYEH-
HOTO B HAIIMX ONBITAX CUMBOJOM Y, OT BpeMeHHM ajanTamum I oIu-
CHIBAETCS YpaBHEHHEM

y = Init,
o4



KOTOpOe TOYHO cooTBercTByer ypasHenmio (9) (Tpumuep, I'munbypr,

1963).

Husoe Temo, nmpmobperaloniee B XOje CBOeil MHU3HEICATENLHOCTH ) \/
nH@OPMAINI0 N3 BHEIIHEil cpejibl, M3MEHseT CBOI0 CTPYKTYPY B COOT-
BOTCTBHN ¢ mosydennoii muadopmanmeii. llpm sToM coxpansercs cIie
mudnaHOCTh PYHRIMIT JKUBOM CHCTEMBI, 3aKPEINIeHHBIX B Hell Hacjen-\
CTBEHHO, W CTPOMTCA HOBasg CTPYKTypa, Kotopas obecumeunmBaer
BBITTOMHCHNE HTHX jKe (DYHKIMA Ipn M3MEHEHHBIX YCJIOBHAX BHEITHEH
CPEIBI. :

Mpl BHjIN Ha IIPEMepe OJHOKIETOTHOr0 opraHmama — Oesbsjep-
HOrO DPUTPOIATA, YTO HTAa Hamboiaee NMpocTas jKABaA cucrTemMa, T. €. (
HeMeIANAscs KIeTKA ¢ MCKIOUNTENHHO HI3KHM OOMEHOM BeH{ecTB, |
BEITIOJHACT CBOIO Ieeco00pasHyio (PYHKIMI0 — CBA3BIBAHME KHCJIO-
pofla TIPH WBMOHCHHBIX YCXOBIAX BHEIIHEH cpefsl — Hamofodme ro- |/
meocrara (Dm6u, 1962). [Ipm mameneHmn BHeMIHeil cpejibl TOMeocTarT
HaCTPAuBaeTesi B COOTBETCTBUM ¢ M3MEHEHHBIMH YCJIOBHAMIL JPUTPO-

T (PYHKIMOHHPYET, CJIe/0BATeNbHO, Kak dQQEeKTHBHO yrpasisgeMas
cuerema. Ho B oTamume oT romeocrara OmbOM, KOTOPBIM, ITOJBEeprasch
KaROMY-In00 BO3MYNIEHMIO, peIlaeT 3aja4dy OTBICKHBAHWNA HOBOTO
VCTOWYMBOrO COCTOSIHNUA, MPOCTEUINAsA KUBasg CHCTEMa HE pemaeT 3a-
a9y OTHICKHBAHWUs YCTOMYHBOCTH C KOHEUHOIH HeJbI0 TTPUCIIoco0IeHns

K TM3MEHEHHBIM VCJIOBHAM BHeIIHeir cpejsl. shmsas 1-1011931;{1]13;1(;51(
KIOTKA B OTJMYMEe OT TOMeocTara OmOM HaXOAHUTCS B cocToAHMM Oec-
IPEPBIBHOTO IPUCIOCO0NeHNA; afanTAHOHHbLIN Iporecc He KOHYa- 7
OTCSI B TeUCHTe JKM3HH KJICTKH, a sABIsgeTcs OecrpepbIBHBIM, IIporpec-
CHPYIOIMM IIPOIeccOM, KOTOPHIii HHKOTJA He JI0CTHTaeT KarOi-munbo
KOHEYHOM IeJIN B TedeHNe KU3HN KIeTKH. ‘

CoracHoO 3aKOHY OMOJOrMYecKoil ajanTaliy ;KABOe CYIIecTBO He |
obmamaer «cTaOMIBHOCTHIO» CYIIECTBOBAHHA B BHJE HEeM3MEHHOCTH |
CBOGTO TOMEOCTATHYECKOTO COCTOSHMs. XOTSA «IOCTOAHCTBOY JRUBOM &
CHCTEMBI (CBIJIETEJBCTBYET O TOM, YTO B Heil JeilcTBYIOT WJIH TOTOBBI v
jeifcTBOBATH areHThl, HOJJIepPRABAOIIMe 9TO IIOCTOAHCTBOY (Cannon,
1932; Bapxpodr, 1937), s10 He AONAHHO O3HAUATH, UTO TOMEOCTATIH-

GECKOE COCTOSHITE JNUIIEHO CIIOCOOHOCTH K PasBUTHIO. ’

AjanTanmmoHnble MEXaHH3Mbl OpraHiaMa He HCUePHLIBAIOTCA
TOCTIJKeHIeM KOHeYHOIl Iean — coXpaHeHueM roMeocTaTm4ecKoro co-
CTOSTHUSA; a/lanTars JKUBOIL cHCTeMBI ITpejcTaBigeT coboil HelpephiB-
HEIf TIpoIecc, B XOjie KOTOPOTO «yPOBEHL) romMeocTasmca IojBepra-
eTCA IPOTrPECCHBHBIM M3MEHEHHAM B CBS3H C HapacTalOIINIM yCJI0AK-
nermem gynxnmii opramusma (Homroanm, 1951). [Ipyrnmu caosamit.
yeM CJIOJKHEe CTAHOBHTCHA JeATEJLHOCTH JKUBOIL CHUCTEMBI, TeéM MeHb-

e KoJebaHms mapaMeTpoB BHYTPeHHEH CPe/ibl.

3HavyeHme pPas3BATHA ToMeocTasmea 0cO0eHHO APKO O0OHapy KHBa-
8TCSI IIPH HCCJEOBAHUN YCJIOBHIl (PyHRIMOHHpOBaHMA Haubojee pas-
BIUTON KMBOI MaTepmu — Mo3ra. B xoje passurTus JKUBOTHOIO MHpa
MO3r TpuofpeTaa BeAyL[yl0 POJb OpraHa HBOJIOMMN M aJanTannn JKM-
gornoro opranmama (ITammos, 1938). Nmenno mosr pyHKOUOHMpPYET B
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KUBOTHOM OpraHH3Me B YCJIOBUAX Hambojee COBEPIICHHOTO TOMEOCTA-
auca, 4T0 M 00yCIOBIMBAeT CHOCOOHOCTH MO3Ta PEarnpoBaTh Ha BCE

MEeHbIINEe N3MeHEeHHs IMapaMeTpPOB BHYTPEHHEH cpejbl. IBOJIOMNA MO3-
ra, ¢ TOYKN 3peHnA (PUBMKO-XMMHOYECKOI XapaKTepHCTHKII VCIOBMIl
ero (PYHRIMOHMPOBAHNsI, 3aKI0YACTCA B TOM, YTO MOST, pasBUBasCh,
nprnobperaer crocoGHOCTH pearmpoBaTh HA BCE MEHBINHE OTKIOHEHI
9THX TIApaMeTPOB OT HMX CPeIHEeHl TOMeOCTATHYeCKOil BeJMYIHE.

Homebanma mapamerpoB BHYTpeHHeil cpejbl OPraHm3Ma CBSIZAHEI
¢ B3AUMOJIEMCTBHEOM OpPranusMa ¢ OKpPYRalolieil ero cpeoit B xome me-
IPEepPLIBHO MAYIIHX ajanTamuoHHbix mpomeccoB. CrocoOHOCTE Mo3ra
pearmpoBaTh B XOJie DBOJIOINAN W AJalTaliil Ha BCe MEHBIINE KOJe-
OaHMs MapaMeTpoB BHYTPEHHEH CpejL, YHCI0 KOTOPHIX B XOJE pas-
BATHSI JKHBOTHOTO MHpa Bce 0oibine BospacTaer, orpaykaer (hyHKILNO-
HaJIBHOE CBOMCTBO Hambojee Pa3BUTOI JKMBOIT MaTepum. IT0 CBOICT-
BO BaKII0YaeTcss B TEHACHIWH pPasBMBAIONIEr0Cs MO3ra pearmpoBarTh
Ha OecrpesiesbHO Bo3pacTaomuiee 4nciao GakTOPOB BHYTPEHHEH ¢pejil
npu OecupenenbHOM yMeHbHIeHHH uxX KojeGaumii. Vimenno sto (yux-
IIoHa bHOe CBOHCTBO, KaK MBI mojaraeM, umea B Bugy Hiox Bepmap
B cBoeM m3BecTHOM m3pedennu: «llocrosmerBo BHYTpeHHelT cpeasr —
9TO YCJIOBHE CBOOOMHOM KU3HM) .

S3aKoH GMOJOrMYecKoil aganTannn ABIAeTCs (POPMATBLHO TTO0GHBIM,
HO He TOKJECTBEHHBIM 110 CBOeMY (U3NIECKOMY CMBICIY 3aKOHY
Boabnmvana. Ofa 3akoHa onpeesnssior CTPYKTYPY TePMOITHAMAUCCKOIT
CHCTeMBI KaK (DYHKIWIO, 3aBUCSIIYI0 OT BPEMEHN. IBOJIOINA CTPYK-
TYpPhI HEKUBOH CHCTeMBI IPONOPIHOHAIbHAA JorapudMy TepMo/iHa-
MHYECKOM BEPOSATHOCTH, BO3PACTAOIIEl €O BpeMeHEeM. 9BOJIOIII
CTPYRTYPBI KHBOM CHCTEMbI IPONOPIHOHAIBHA Jorapudmy mudopMa-
U, BO3pacTaiomleil co BpeMeHeM B X0Je ajalTaiii opranmsMa.

I'araasea muamasu

R ITPOBJIEME CTAPEHNA OPITAHN3MA

y 1. B sxuBoii mpmpojie, Ha ypoBHE OJHOKIETOYHBIX OPraHM3MOB,
CymecTByeT, Kak m3BecTHO, Oeccmeprme. OHOKIETOUHBIT Opranmam
He cTapeeT m He ymumpaeT. B HeckonvaeMoii BO BpeMeHNM IenHm M3 T10-
CJIeJOBATENBHBIX IOKOJCEHUH KJIeTKA SBIACTCS HENPepPLIBHO M3MEHS-
IOIUMCST 3BBEHOM, HaXOJAIIEMCS B CTa/lHN MaTePHHCKOIT MM JodepHeii
ocobm. CriocoGHOCT OJIHOKIETOYHOTO OPraHU3MA B OIPEeeAeHHOI (haze
CBOCTO CYIIECTBOBAHWUS BOIUIOTUTHCA B JIBE CAMOCTOATEJILHBIE W a-
CTylme ocobm (MexXaHmsM KIETOYHOrO JeJIeHUs) JIeKAT, OYeBIIIHO,
B OCHOBE MOTeHIUAJIHLHOTO GececMepTHs MKUBONH CHCTEMBEI.

CrapeHme m cMepTh MOABJIAIOTCS YV MHOTOKIETOUHOTO OpraHmama,
COCTOAINEr0 M3 MHOKecTBa aAndepeHIUPOBAHHBIX KICTOK. Bee Kier-
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KII MaKpoOpraHmaMa MOsKHO pasjieJliTh Ha JBE PE3K0O pasIuduMble
Ipyniel: mepBas Ipylmna COCTOHT U3 KJIETOK, COXPAHHUBIINX CIOCO0-
HOCTH K JIeJIeHNI0, BTOpasg TpyImna COCTONUT M3 HeIeIANNXCH KICTOW. |
R mepsoii rpynme oTHOCATCA MOMOBBIE KIETKH M KJIETKH TapeHXMMa-
TO3HBIX OPTaHOB, KO BTOPOii rpynne — «cTabMIbHBIE» KIETKH IOmepey-
HO-TIOJIOCATOM MBIIIIBLI M I'OJOBHOTO MO3ra. [[JINTeNBHOCTE KU3HHI ATNX
«cTaOMIBHBIX)» KIETOK JIMMHTHPYETCs KU3HBI0 MaKpoopranmsma. Ho
BTOPOM TIPYIIEe OTHOCATCA TAKKe «KOPOTKO KUBYIIIE» HeJlesuecs
KJIeTKI, HAXOJAIHECS B HEeNPepPLIBHO BO300OHOBIAIOIMNXCH KJIETOUYHBIX
MOMYNANUAX KPOBH, TOJCTON KHIIKN, KoK m japyrux opraxos. (Leb-
lond, Walker, 1956; Bourne, 1957).

[Tomosbre kueTkn, obecrneunsapmiue TP YCIAOBAM KOMYIISANAN Pas-
MHOKeHNe MHOTIOKJIETOYHOr0 OpraHmaMa, SBJISAIOTCHA IO0TeHIHAJLHO
OeccMepTHBIMH, TOYHO TaK JKe, KaK OJHOKJIETOYHBIe oprammsmbl. Or-
CI0JIa MOYKHO CTABHTH CJIEJIYIOI[HIl BOIIPOC 0 IPHYMHE CTAPEHNUS I CMep-
TH MaKpoOpraHmama:

a) aubo crapeHme CBA3aHO B OCHOBHOM C KIETKAMM, KOTOPHIE CIIO-
cOOHBI K JIeIeHNI0, HO B OTJMYME OT IOJOBBIX KJIETOR He 00Ja1aion
CIIOCOOHOCTHI0 K KONYJIAINN; .

6) /mbo crapeHme MAKpOOpPraHM3Ma CBS3aHO C JeTeHePATHBHBIMIT
N3MEHEHUsIMA HeIeJANHXCA KICTOK.

s pemmenus 5Toro aJgbTEepPHATHBHOTO BOIPOCA MCCIACAYEM IKIBHD
HeJIeNANeMCsa KIeTKN B CHCAYIONAX OTHOIIeHMAX: KaKkhe M3MEeHEeHIs
IIpeTepreBaeT HepeaANascsa KIeTKa B TeYeHNe CBOeH KU3HM W BJINA-
0T JIM U3MEHEeHIA HeAeJAIeHCsa KISTKH Ha JUINTeJbHOCTh YRI3HA MaK-
poopranmn3ma?

Kcrecrsennas JauTeNbHOCTD JRUBHA MaKpPOOPraHm3Ma, HANPHME]
qyesioBera, jocrurmero 70 ser, paBHA JUINTEIBHOCTH FKU3HI HeLesI-
IUXCA «CTAOMIBHBIX» KIETOK MBIIIILI H MO3ra, HO IPEeBOCXOIUT NPHO-
jam3nrensno B 200 pas MIATENBHOCTH RU3HI HeeAMEHCS KIeTKT —
APUTPOIHUTA.

Kpacnas Kposp oOpasyer, Kak H3BeCTHO, MOMYJANNIO, B KOTOPOIi
MPOMCXOJUT HEIIPePHIBHOE ITOTIOMHEHHEe KIeTOYHOI0 COCTaBa MOJIOIbI-
MHI DPUTPONUTAMHI I YCTPaHEHMe ¢cTaphIX KICTOK.

K mpobGneme crapeHms KIETOYHOrO OpPraHm3Ma MOAXOMAT, KAaK Ipa-
BIJIO, HA OCHOBE CPaBHEHNs JKUBOM CHCTEMBI ¢ padoTaionieil MaumHoil.
fBnenne manammBanma paboTaomero MexaHu3Ma MepeHocAT Ha (yHK-
NUIOHMPYIONIYI0 KiIeTKy. B kuBoit m HeKuUBOIl mpmpoje JeiicTByer
SIKOOBI OJIMH M TOT K€ 3aKOH BO3PACTAHMUSA HHTPONMH WM TOTEPH YIIO-
PATOYEHHOCTH CTPYKTYPHI. [IBIKYyIIHeCs CTPYKTYpHBIC DJIeMEHTHI Ma-
IIAHLI TO/BEPramTcsi TPEHUI0 N HM3HAINMBAIOTCH, W II0 TOH Ke IIpu-
9MHEe, BO3HHKAIOT AKOOBI CTPYKTYpHBIE Ae(eKTHI Ha MOJEKYISPHOM
yposHe B (pyHrnmonupyomeit xiaerke (Haropmsii, 1940; Hukurnm,
1954; Sinex, 1957). Cunraoor TarKe, 9T0 BHYTPHKIETOUHOE CTPOCHIE
MaKpPOMOJICKYJI TIOJIBEPIKEHO CJAYYAMHBIM OmMOKaM; B cuiay (IyKTya-
OUOHHBIX ITPOIECCOB IPOMCXOAUT caydaitHoe HeoOpaTmMmoe JeHaTypa-
NHoHHOe ToBpexKaeHne makpomoaexkya (Strehler, 1959; Dureasrapir,
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1961; Hospos, 1962; Measenmes, 1962). Ta m gpyrasa npuumHa —
M3HANIABAHME CTPYKTYPH M OIINOKM IPH CTPOCHHH MAKPOMOJEKYJI —
IPUBOAAT K JI€30PraHu3anni KIeTOUYHHIX (DYHKIHII 1, B KOHEYHOM CUe-
T€, K NOJHOH (PYHKIUOHAIBRHON HErogHOCTH M K rudejam KJICTOYHOTO
opranmama, CorjacHo 9Toil KOHIeIIMH, BBITEKAION[EH W3 IepeHeceHns
TepMOJANHAMHUYECKAX 3aKOHOMEpPHOCTElM, VYIPaBIAKIIAX HEKNBEIMA
CHCTeMaMM, Ha yKMBBIe CHCTEMBI, CMEpPTh KJIETKHN YIOZ00aseTcs mopue
M3HOIMIeHHOM MaIIuHEL,

Ilepenecenne sABIEHNA HEAOJTOBEYHOCTH MAaIIMHBI Ha JKHBLIC
00beKTBLI ABJSAETCA, OAHAKO, MPHUHIMIINAJIFHO HempaBoMepHbsiM, Mana-
[ABaHNe JEHCTBYIOIMEro MeXaHmaMa CBs3aHO riiaBHbIM o0pasoMm ¢ Ha-
JNYieM IIOBEPXHOCTEH pasjiesia ero JABMRYIINXCS KOMIOHCHTOB, Kay-
IBIIT M3 KOTOPHIX IpeacTaBiser coboit romorennyioo ¢asy. sHusas
KJIeTKa, XOTA M SABJSAETCA CIOKHOM JAMHAMHUYECKON CHUCTEeMOM, He CO-
CTONT W3 JABWKYIIXCS TOMOTeHHBIX pa3, pasjeJeHHBLIX ITOBEPXHOCTS-
MU pasjiena, a obaaeT HeOrpaHNYEHHOI MUKporeTeporeHHocThi0. Ha-
andie OecrpeesbHOI MAKPOreTepPOreHHOCTH CTPYKTYPHL KUBOTO, WM,
4TO TO jKe caMmMoe, OTCYTCTBHE BHYTPEHHHX TOBEPXHOCTEH pasjeia
MEK/Iy TOMOTeHHBIMI (pazaMy, MCKI0YAaeT BO3MOKHOCTH IPHUMEHEH S
3aKOHA BO3pacTaHUs SHTPONUH A O0BACHEHHs Ipomecca CTapeHus
sruBoit cuerembr (Tpumuep, 1962a).

CrapeHme y cMepTh HeJeJsAmeiics KIeTKNM He MOryT ObITh 00bsic-
HeHBI KaK pe3yJbTaT AeCTPYKTUBHEIX (/JereHepaTHUBHBIX) IIPOI[ECCOB
n Haromiaenmsa ommOok. Hak Oyjmer mokasaHo HHJKe, cTapeHHe Heje-
JNANENCHA KIeTKH — HTO HeIPepBIBHBIN Ipomnece ajanTanmii K BBIIOJI-
HeHUI0 KJIeTOYHBIX (JYHKIOUIA M MMeeT, cje0BaTelbHO, aHTUIHTPOINII-
HeliT xapakrtep. CMeprs Hegexsimieiicss KIETKH ecTh OJHOBPeMedAHO KO-
Hell aJlalTalnoHHOr0 Imporecca.

§ 2. sKuBasg Kierka mnpejacrasisger coboil TepMOAMHAMUICCKU

OTKPBITYIO CHCTEMY, KOTOpas COXpaHAeT HepPaBHOBECHOCTH CBOEM
CTPYKTYPBI HAa OCHOBe 00MeHa DHEPrueil M BEIIeCTBOM C OKpY:Kalouiei
KJICTRKY Cpejlou.

Rark Obl1o mokazaHo BbIIIe, YIOPAJOYEHHAsT TePMOAHHAMNYCCKH
HepaBHOBeCHAsI CTPYKTYpa KUBOM CHUCTEMBI oupejessercs (DyHKIueil

SHEI‘(t):
Saal) == Amf;i In I (t). (1)

3nech  Ayym i — DHEPrusi MUHAMAJLHON  aHTH(IYRTYAIMOHHOT
(BHyTpenHeil) paboThl KIETKH, KOTOPasg HeIPePLIBHO COBEPIIAeTCs [
yCTpaHeHHs CTPYKTYPHBIX Jie)eKTOB, BO3HHKAIOINX B KIETKE B pe-
3yJbTaTe TEILUIOBOrO JABWKeHNs. B HECKOIBKO JpyroM acmekTe IIOHS-
THe AHTH(IYKTYaOmoHHOI (BHYTpeHHeH) paboThl KUBOII CHCTEMBI
OblT10 BRIIBMHYTO Dayspom Kak amTmpaBHOBecHOil pabGorel. Bayep B
1935 r. chopmyanmpoBan «obmmit 3akoH OmoJoTHMY CiaeAyIOMUM 00-
paszom: «..sHmBBIe cuCTeMsl HHKOrja He OBIBAIOT B PAaBHOBCCUH W TC-
ITOJHAIOT 3a CYeT CBOeHl CBODOMHOIT PHEPrHIl MOCTOAHHYI0 paboTy Ipo-
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THB OKAaeMOro, IpH CYMIeCTBYIOLINX BHEIIHHX YCAOBHUAX, PaBHOBE-
cua» (mur. mo Toxnmn, 1963). | |

Ypasuenne (1), Beipakaomiee 3aKoH OHOJOIMYECKON ajanTAaIlN,
MOKeT OBITh HDKCIePUMEHTAJBHO IPOBEPEHO €CIH MMEeTCs HeKOTOPLIl
N3MEPHUMBII IapaMeTp ¥, XapaKTepH3YIOIMi CTPYKTYPY KIETKHA B

g /)

S ———————y
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Pnc, 7. 3aBucMMOCTh BpeMEeHNM HACTYIUIGHHS TeMOJH3a OT BO3pacTa JKHBOTHOTO
(I cexmma) m or Bospacra spmrpornnuToB (II cermmsa, III cexmmsa m 1. 1.)

ITo ocn opamHaT — BpeMA (B MMH.); o ocn abennce — JHM NOCJIe POKIACHUA, 63p — B3POCIIOe
#HuBoTHOE. KpomMe TOoro, Ha rpadmke HaHeCeHB KOOPAMHATHI, N0 KOTOPEIM HOCTPOCHA KpWBaf
Jorapudmmgeckoin pyaxonm (och y — CaeBa, oCh { — BHHU3Y)

3aBHCAMOCTH OT JIMTEJIBHOCTH aJanTamuoHHoro mpomecca. Ilpm mo-
HOTOHHOM BO3pacTaHMH WHHOPMAHOHHOTO COAEPKAHUS KICTKH B
TeYeHHe aJallTallHOHHOT0 IpoIecca nMeeM

I(t)~t

1 0TCI0/Ia, Ha OCHOBe ypaBHeHnsa (1),
y ~ In t. (2)

Hax Obuto mamm mokasano Ha 0esbANEPHBIX HPHUTPOMHUTAX KPBICH,
CTPYKTYpa KIETKH B TeYeHMe aJanTamHoHHOI0 IpoIecca M3MEHAeTCH
B 3aBHCUMOCTH OT BPEMEHH COINIacHO ypaBHeHNO (2).

Ha pmc. 7 (cermmus /) BOCIpOH3BEJEHHI HKCIEPUMEHTAIBHBIE TOY-
KH 1 TeopeTmdyecKas KpuBas y = lgt pas spuTpONUTOB KPBICHI.

Ha opguHaTe 0T/07KeHO BpeMs HACTYIUICHIS TeMOJH3a DPUTPOIU-
TOB B M30TOHHYECKOM IesouHom Oydepe (B mmu.), ma abemucce —
J(HI Toche poxjaeHnsa s;xmBotHOro. Ha sTOM Ke rpadmre morasama
BTOpas 9YHCIOBas KOOpAMHATHAS cHCTeMa ¢ OpJAMHATON y m abcmuc-
coil I, mpuueM ¢ maumHaerca ymceaoM 1 m BeIpaskeH B TaKMX jKe ejH-
HIIAX, KaK 9KCIepHMeHTAJbHAs 0Ch, T. €. B YACJAX JHEH I10cie pojk-
JIeHAA KIBOTHOTO.
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Hax Bupno ma pme. 7, pyurmus y = lgt pacmonoskena B obsacTi
DKCIIePIMEHTAJBHBIX TOYEK, M300pasKalonuX ajfaiTalnoHHbI IpoLece
QPUTPOIUTOB ¢ MOMEHTA POMKIeHHS ;KUBOTHOro 1m0 20-ro muHa 1moct-
HataapHOM KuU3HN (cermua /). Jlampmeitmmit xox QyHROUM (myHK-
THPHAsS JHHHUA) dKcIepuMeHTanbno He Habmopaercs. Ilociae 20-ro pus
MOCTHATAIBHOI KN3HN HAOII0/[aeTCsa HEKOTOPOe TIpe/ieIhbHOe BHAUCHIIE
aJlallTaluyl dPHTPONHUTOB (ropmaonTanbHass amaus a). Ilporusopeune
MeJK/Iy BBITEKAIONMM M3 3aKoHa OMOJOrMYecKoil ajantamum Oecripe-
JIeJIBHBIM BO3pacTaHmeM aJanTanroHHOro mIporecca KIeTKH M JeiicT-
BHTEJHHO HaOMIOIaeMbIM IIPeiesioM ajanTaliy yCTPaHAeTCs TeM, 4TO
KaAIBI DPUTPONNAT NMeeT OrpaHNYCHHBII CPOK FKUSHIL.

AnmanTanusa OTeJBHBIX HPHTPONHUTOB IOKazaHa B cernmax [, 111
I T. . B BHJe OTpe3Kon Jorapudvmnuecknx Kpusbeix. AOcmmeca sTHX
CeKIUII COOTBETCTBYET [IIUTEABHOCTH JKM3HI HPHUTPOIMATA KPBICHI
(~ 90 nmeii; cm. van Putten, 1958). Corsacuno a1oit cxeme, MoJ10/101i
OPUTPONHUT MeHee aJalTHPOBAH K BBHIMOJHEHWIO CBOeH (YHKIHN, YeM
CTapBIN DPUTPOLUT, M IIPOIECC CTAPEHHAA KJICTKHM TPEJCTaBIsSeTCs Kak
IIpomece HeNpPepuIBHON ajalTalii K BBIIOJHEHHI0 (QYHKIINM HPHIT-
ponuTa — CBA3BLIBAHMUA KUCJOPOJIA.

JPUTPOIAT BHIMOJHAET OTHOCHUTEIBLHO KMCIOPOAA JBOAKYI0 (DyHE-
A0 — CBA3BIBAHUA U OT/JAYM. YBeJIHYEHHE CPOJCTBA K KUCIOPOAY B
pesylibraTe ajanTanin dpUTPONATA K CJIA0OMEIOYHON pecrmpaTopHoil
JeroYHOil TKaHH YXyJAmIaeT OJHOBPEMEHHO ITPOTHBONOJOKHYIO (DYHK-
A0 DPUTPONNTA — OT/Aa4y Kucjopoga TkaHsaMm. B mpomecce crapenmns
IPUTPONUTA, COUPOBORAAIONIEMCS IOBBIIeHNEM cpoactBa Hb-A x
O, (Edwards et al., 1961), kaerka B mesoM CTAHOBUTCA HeaadKBaT-
HOIl K BBIIOJHEHUIO (PYHKIHM OTAaYM KUCJIOPOJa THKAHAM W Opra-
HU3M AaKTHBHO YCTpaHAeT CTaphly HeaJddKBATHBIX HPUTPOLUTOB 13
RPOBAHOTO pycCJa, UCHOJAb3YH KIETOYHYI0 CYOCTAHIINIO IS JPYTHX
¢usnonormaecknx Gysromit. CMeprs KIETKH NIpeCTABIACTCH, CJe0-
BaTeJbHO, KaKk Iiejecoo0pasuplii (PU3MOJOTHYECKUI aKT, a He KaK pe-
3yJAbTaT KaKHX NBI TO HH OBLIO JleTeHepaTHBHBIX TIPOIECCOB M HAKO-
IJIeHUs OIInOOK.

Teopmsa HenpepuIBHON ajanTamni HEACJALLCHCA KICTKH MOKET
OBITH IIpOBepeHa HKCIePHMEHTAJLHO HAa opHTpomuTax. llepexomum K
ONMHCAHUIO ONBITHBIX JAHHBIX, YKA3BIBAIOIINX, B IPUMEHEHIH K DPHT-
poImuTaM, Ha HEINPEepPLIBHBLIN aJalTalMOHHBII IIPOIece M «BEJMYNHY
amanTamumy (Ay), RoTOpasg AOCTHTACTCS B TEYEHHE KUZHH IPHUTPO-
nuTa, ¢ MOMEHTA BCTYIUICHHs €ro B KpPOBSHOE PYCI0 0 MOMEHTA
yCTpaHeHNs U3 Kpyra KpoBoobpamnienuns.

§ 3. Cpexas KpoBB 0T JAeKATIMTHPOBAHHON B3POCIOI KPBICHI [CJIH-
Jach Tocie npubaBleHUsa remapuHa Ha JBe mopuum: 0oabimyn 8 —
10 M2 m manyo 1—2 ma. Manyio mopouio passesn GU3HOIOTAILCKITM
pacropom B otHOomeHun 1:100 (cycmemsumsa a). Boasmyio mopiumio
nenTpudyrnposann B Tedenne 10 mmH. mpm 3 THIC. 060POTOB B Y3KOIi
npobupke. Ilomydennsiit mIOTHEIR cTONOMK W3 OTHEHTPHEYTHPOBAH-
HBIX HDPUTPOIHTOB JICJIWJIN HAa TPH PAaBHBIX YACTU: BEPXHIOW, CPEIHION0
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1 HmKED. Bepxnwoo (0) m mmka00 (¢) wactu passomuian (huano-
JOrMYECKHM pPacTBOPOM TaK, UTO IOJYYeHHBIe CycleH3nn b m ¢ mMesn
TaKyl0 jKe KOHIEHTpanmio remoraoOmMHA, Kak m cycmensmsa a. Ilo-
CKOJIbKY IPH CTApeHNH dPUTPONMTOB YACABHBINH BeC KICTKH VBCIHIN-
Baercs (Simon, 1997), To cycnensms b cocrossa B 0OCHOBHOM M3 MO-
JIO/bIX, & CYCI@H3Us ¢ M3 CTaphIX KIETOK, B TO BpeMs KaK CyCIeH3U

/
10 /4

| i
0,9 Y

° MUN
0.8 4

0,7 - a

0,6 —— A\

0,5 \4
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0'3 -l l | I

200 250 300 350 400 MuH.

Puc. 8. Hamemenme ontuueckoii MJIOTHOCTM  CYCIHEHSHN 9PATPOIATOB
KPBICHI ITPH BO3/IEMCTBAM H30TOHHYECKOTO IEeJI0YHOTO PacTBOpA

ITo ocu opamnar — onTnYecKas IJIOTHOCTH, IO OCH AaOCHUCC — BpeMA
(B MMH.); @ — NONYJANUA DPUTPOLMUTOB BCEX BO3PACTOB, 8 — MOIYJIA-
O MOJIOABIX 3DHUTPOOUTOB; ¢ — MNOMYJNANMA CTAPLIX 2PUTPONMUTOB;
CpelHee 3HavYerne BeuYnubl Ay (Mephl anantanumn) B YCJIJOBHEIX
elMHuIax sncneprMenTa (B MUH.)

@ cojepiaja dpUTPOIMUTEL Bcex Bo3pacTos, Bee Tpu cycmenann mecie-
AOBAMN ONMCAHHBLIM BBIIIE (POTOMETPHYECKNM METOJAOM Ha HMX YCTOI-
YMBOCTh K BO3JICMCTBHIO LIEJOUM, OMPEeAeisas M3MEHeHHe OINTHYeCKOI
[IJIOTHOCTH CYCIIEH3WHM BO BPeMeHH C MOMeHTa NpnOaBieHNS M30TOHI-
Jeckoro mexouHoro Oydgepa — pH ~ 9,97 (Tpunmuep, 1959; Kysun,
Tpunuep, 1960).

Ha pumc. 8 nmpuseyiensr skcnepumMenTaapubie JanAbe KHHETHRI TIPO-
mecca reMoJm3a OAHOro M3 OnLITOB (pume. 8, /) u cpejpnee 3mavyenme
«BeaMYHHBL agantanuny Ay, nmoaydennoit uz 20 onmitos (pme. 8, I1)
B YCJIOBHBIX eIUHHAIIAX DKCIePUMEHTA.

Ha ocm oppmmar orioskema onrmueckas miotHocts (1)), ma ocn
abcmuce — BpeMs BO3JEHCTBIA H30TOHMYECKOTO IEJ0YHOI0 PACTBOpA
(B mMmu.). Kak Bupmo ma puc. 8, I, momozsie sputpomutsl (KpuBas
b) reMoMMBMpYIOT paHbIle, 4eM cTapele (KpuBasg c), M IOMYJIAISA
9PUTPOIATOB BCEX BO3PAcTOB (KpHBAasg @) TeMOJM3NPYET B IPOMEKY-
TounoM Bpemenu. Cmenienne kpussix Ha Beicote 1) ~ 0,6, KoTopas co-
OTBeTCTBYeT cepelHHe KpPHBOH TeMOJM3a WJIH MaKCHMaJIbHOMY
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YHCJTY TeMOJHBUPYIOUHX KIETOK, CAYAKHT Mepoil ajanTamum 3pHTPO-
OUTOB K INEJOYHOM cpejie, M pPaBHO «BeJHduHe ajgantamqummy Ay, J0-
CTUTHYTOM B TCUCHHE JKU3HA KICTKH,

[Toryuennbie skcnepuMeHTANBHbIE JAHHBIC IOATBEPKAAIOT IIpa-
BHJIBHOCTH TEOPHHI HENpPepeIBHOIO ajanTalMoOHHOro Ipoiecca Heje-
JAMEeNcst KIeTKH.

IIporece amanrammm nmporekaer B TeueHHe BCOil JKU3HI HEJLeJ -
IEIHCS KIeTKH 1 BO3PACTHBIC M3MEHEHHA KJIeTOYHOr0 OPranmaMa Ipe-
CTaBJAIOT cO00Il ajlanTarUoOHHbIe N3MEHEHHS CTPYKTYPHI KICTKI.

§ 4. OGmapy:xenHoe Ha 0e3BANEPHBIX HDPUTPOIMUTAX ABICHHE He-
MPepPBIBHOM ajanTanium KJICTOYHOTO OpPraHm3Ma B TeUYeHme BCeil ero

ARUBHI MO#eT OBITH pacipocTpaHeHo M HAa APYrue HeJessammecs KIeT-
Ki. Y 9pHTpOIUTA OKOHYAHME aJalTaIllMOHHOTO TIPoIecca 00YCI0BIEHO
ARTHBHBLIM yCTpaHeHNMeM KJIeTKH M3 KPOBAHOTO pycja B CHIAY TOrO, 4TO
Ha OIpeHeNeHHOM cTajHy aJjaiTamui OTjladya KHCJOPOoja apUTPOIHTOM
cTajia HeaJIPKBAaTHON TpeboBaHUAM OopraHuaMa.

Y Apyrux HeAedAmUXcs KIeTOK, Y KOTOPHIX ajanTamis He Ipii-
BOJIUT K IOABJICHUIO HEAJ[DKBATHOCTH HEKOTOPOHl (DYHRIHEI KIeTKII,
KaK y 9puTponuTa, oOHapy:;KuBaeTcs cBoeoOpasHOe 3aBepHIeHNe ajarl-
TaguoHHoro mponecca. Hepensmasics xinerka, hyHKOHA KOTOPOit co-
CTONUT, HAIIpUMEp, B IIPOM3BOJCTBE KaKOro-JimbO BemiecTBa, HeIpephis-
HO yCOBepHICHCTBYeT 9Ty (PYyHKIUI0O H caMa I[pPeBpalaercs B 9TO JKe
BerecTBo. Tak, HanmpuMep, XpANeBble KIeTKH, 00ecrneunBalonme riiajl-
KOCTh ITOBEPXHOCTeil CyCcTaBOB, NPEBPALIAIOTCA B CHMHOBHAJIBHYIO FKIT-
'KOCTh JJisi CMaYuBaHHsA ITOBepXHOCTell cyctaBoB. [Ipyrmm mpummepom
CJAY7KaT KIeTKH, IpoAynupypomne sak3odepmentsl. B 3aBepmenmni mpo-
mecca ajganTamniy, 3aKI0YaIErocs B yBeJnUYeHnn IpousBojcTea gep-
MeHTa, D0JbIIas 4acTh KIETOYHOTO TeJa IpeBpamfaeTcs B 9K30phepMen-
ThI, KOTOpbIe OcBOOOAa0oTcsa npu rubenn wiaerkn. Haxomer ymoms-
HeM O HeJeJALMXCs KIeTKaX, BBIIOJHAIOIINX 3aliUTHYI0 (YyHKINIO
BHEIIIHNX 1 BHYTPEHHHX IOKPOBOB OpraHmaMa. OJTH 3IATEJIUAJbHBIC
KJIETKH, 3aBepuiasg ¢cBOXO (YHKIUIO 3aIUThI, IIPEBPAIIAIOTCA B 3alililT-
Hyl0 cyOCTaHIMIO, OT/CJAINIIYIOCA ¢ OpraHu3Ma BMECTe ¢ BPEAHBIMII
areHTamMm,

Ocoboe BHIMaHme 3aciy;KHBaeT ajlanTaliMOHHBII IIPOMece Tex He-
JeJSAIUXCHA KIETOK, KU3Hb KOTOPBIX JUMHUTHPYETCH JUINTEIBHOCTHIO
FRU3HI BCEro OpPraHM3Ma: KJAETKH MOIePevYHO-II0J0CATOH MBIIIIBI M T0-
JOBHOrO Mo3ra. DyHROmsa >THX «cTaOMIBHBIX» KIETOK COCTOUT, Kak
M3BECTHO, HE B MPOAYIHPOBAHNKM KAKUX-TO cHeru@uuecKnx BeIecTs,
a B HEIPEepPLIBHOM YCOBEPIICHCTBOBAHUM HMX clenumpuuecKoil nesaTelhb-
HOCTH. RJIeTKH IOIepPeYHOo-110JI0CaTOH MBIIIIBI 1 TOJOBHOTO MO3ra 00-
lHapyH{HBaIOT MOTEHIMI0O K OecrnpeiejbHOMY YCOBEePIIeHCTBOBAHIIIO

./ Qyurnumit (Op6em, 1961).

AanTanmuoHHbie IPONecchl HeAeJAINXCS KIeTOK 00yeJ0BaNBAIOT,
CJe/I0OBATEJIBHO, IPOTPEeCCUBHBIC H3MEHEHH FKUBOI CHCTEMBI, I He MO-
ryT ObITH CBsA3AaHBI CO CTApYECKUMHN H3MeHeHusMH opranmama. Orcio-
la MOKHO 3aKIIYHTH, YTO CTapeHue I CMepPTh MaKpoOOpraHmaMa CBs-
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3aHBI ¢ HAINYNEM J(eJAMMXCA KIETOK, KOTOPhIEe IOTEePSIN cIioco0HOCTh
K Komyasanuu. M3 Takmx KIETOK COCTOAT IapeHXHMAaTO3Hbie OpraHbl,
OHIOKPHHHEIC JKelle3bl, T. €. CHCTeMBI, KOTOpPhle IPOAYIIPYIOT TOPMO-
HbI, CTHMYJATOPHI OOMeHa, aKTUBHBIC MeTa0OJMHUTHI, BIAHAKINNE Ha
«KusHeHHblily Tonyc opranuama (Euler, 1951; Cowdry, 1952). Raer-
KI 9THX OPraHoB, cTajio OBITH, JEHCTBUTEJBHO OcjabeBal0T B TCUCHUE
BpEeMEeHH W TI0CJe OIpPeAeJeHHOro 4meja JieJeHHil MX MHTOTHYeCKasd
arTuBHOCTH nagaer (Shock, 1956).

PaccmoTpum lesieHne KICTKH B IIPOMEKYTOYHOMR CTAANN FKUBHIT O]
HOKJIETOYHOT0 OpraHmaMa, Korja He HMeeT MecTa KOIYJISANusa N KIeT-
KII TIPOJIOJIKAIOT JIeAHTBCA IOAPAJ B TeUeHHEe HeCKOJIBKHX IOKOJIeHMIL.
\Macca maTepmHCKOII KJIETKH, KaK H3BECTHO, HEIPEpPHLIBHO YBEJNYI-
JaeTcs, 1OKa He aocTurHer Asoitnoro pasmepa (Moasumsa, 1957). ¥Vse-
NYeHMEe Macchl IPOMCXOJNT KaKk B IUTOILIa3Me, TAK M B KapHOILIa3-
Me U COUPOBOKAAETCH YJ/BOGHNEM TeHeTHYeCKOro Marepmajia KIeTRIL,
JTOT Tponece — jleienne KiIeTKn 0e3 mpejaBapuTeJIbHON KOIYJIAIUI —
MOKeT OBITH IpejICTaBJIeH, CHMBOJINYECKN B CJIeIyIONIeM BUJIe:

A ;
MHH? ‘
Sﬂepﬂ1 " T ln- I’HH (3)
rje Suerm U Ly — HersHTponus u MHOOPMAIMOHHOE COAepsKaHIe
KICeTKH Cpasy e 1ocJae JNeJIeH.

Huerra, yjiBanmBasi €B0Ol0 Maccy, CTaHOBUTCH, MaTEPHHCKOI KJeT-
KOM: :

Al
(’*S,HEI‘?H "'l"' SHe["m) =— M};,Il In 12 . (4)

llocne pocTmskeHHs COCTOSIHMS MATEPHHCKOIN 0cO0OH — ypaBHEHIe
(4) — Knerka jgeJuTCs, M MBI TOJYYHM JBe jouepHue Kietku A n b:

‘ A 4 '
MHH 1Ty '
A " e e Sﬂerm — T lll ‘[?nj

u | (9)
" A : ’
MUH 1
B e .o ¥ SHUI"”Q - T lIlIﬂI'
Ecan npomece BospacTaHusi MacChl i MOCTAEAVIOUIHE JCJIeHNA KIeT-
Ki mponexoaar 6e3 Kakux-aubo moreps, To 9T0 O3HAYALT, YTO

Snerm — Sl{erm — Suerm (Ga)

M, COOTBETCTBEHHO,

[m:[m:]m- (66)
Ho B peiictBATeIBHOCTH HA0 110JAraTh, 4YTO B X0/1€ sKUSHEICATEN -
HOCTH OJ{HOKJIETOYHOIr0 OpraHm3Ma, MMeeT MeCTO HEeKOTopas IoTepsl
BJIOKEHHOIl B HEro reHeTH4ecKoii muopmanum, T. €. B X0je IOCJIe0-
BATEJHHBIX JICJEHHIT KJIETOK HECKOJbKO' YMEHBIIACTCS HEeraHTPOIuUsi
I COOTBETCTBEHHO MH(popManumoHHoe cojep:anue Kiaetknm. IIpomecc

morepu umHGOpManuu OHOJOrHYECKNM IIPOABISAETCA B CHUYKEHUH
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ARIBHEHHOI'0 TOHYca KJIETKH U B IIOTepe ee MUTOTHYECKONM aKTHBHOCTIL.
Mur mmeewm, cirefoBaTesqbHO, B OTIUYME OT COCTOSHNSA, BBHIPAKEHHOTO
ypasaenusamu (6a) m (60), caemyiomiee cocrosnme, yRasbiBaomee Ha
AerpaganmnoHHEBIM IIPOIEect B X0JIe TeJeHni KIeTOK:

Snerm > S;{erm B Sgerm > S;erm (73)

I, COOTBCTCTBEHHO,
Ly > ]m 141 Im > Im- (70)

HeoOxoumeIM yeoBueM coxpaHeHUst sKU3HEHHOT0 TOHYCA OJHO-
RJIGTOYHOTO OpraHu3Ma sBJIAETCS ero crunocoOHOCTH BpeMs OT BPeMEHI
BCTyIIaTh B Iipomecc Kouyuasmuu, Toapko B pesyiabTate IpPOMCXOjis-
X KOIYJIANUI KICTOYHBI OPraHm3M B XOJie HOKOJEHM COXpaHser
cr0cOOHOCTh K MHTOTHYECKON aKTMBHOCTH. B pesyiapraTe CIOmsHILsA
JABYX O[HOKJICTOYHBIX OPTaHM3MOB IPOMCXO/NT yBeJImdeHme MHEOOpMa-
IIHOHHOTO coJlepsRanud JIBYX camsuinxcs ocodeit. Ilpomece romymsiun
CONPOBOJKJIAGTCA yBeJHYeHNeM HEersHTpPONHHM, KOTopas craja 0oJbIe,
YeM CyMMa M3 HerdaHTPOIUH JABYX KONYJINPYIOUINX KICTOK.

IlycTs nBe KieTKH M3 OXHON IOMYJIAIIN XapaKTepu3ylwTCs B MO-
MEHT BpPEeMEHH Ilepej KONyJANHueil CJeAYIONIME BBIPaKeHUAMN X
HETHOHTPOITMIA: -

MHWUH 1

77— In 1y, . ... [0 Komyasanumm. (8)

MIH1

Sﬂerm T Inl, = SHern —

NHgexcsl m u n 03HAYaKT, 9TO KIETKM, XOTH OHI M SIBJSIOTCS
OCODAMN OTHOM TONYJIAIUN, He MOTYT OBITH TOYHO PABHBL MEMKIY CO-
0o0if BO BCeX OTHOMIECHHAX CTPYKRTYphl m (yHrumii. [Ipomece womys-
I JIBYX KJIETOK IPOMCXOAUT ¢ BO3pacTaHHeM HErsHTPOIHH HOBOII
ocobm Ha HeKoTOpyIo BeaudnHy ASyer. MBI mMeeM 3Jiech Kak ObI 3ep-
KaJbHBIM aHAJOT IpoIecca CMEMHBAHAA ABYX Ta30B, KOTOPBIi Ipu-
BOAUT K Boapacranmio dHTponun. Hersnrponms mosoit ocobm, oOpaszo-
BaBIeNCA U3 CIANAHNA ABYX ocobeii, paBHA

SHer KOIl — SHerm "|‘ SHEI" n —|“ ASHB}" (9)

Nugopmanusa Iyon, BOBHNKIIAS B pe3yabTaTe Iponecca KOMYJIAIIIN,
OTIpejlesieTcss ypaBHeHAEM

A

ASuer = —=In Iion ~ (Ton > 1). (10)

N3 ypasuennn (8), (9) um (10) caexyer, uro

A :
SHBI'HOI‘I = B;r?ﬂtln [Im'-rn'[i{on]- (11)
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Ilocie saBepreHnss KONMyJdAannm HoBasg 0co0b JEJIUTCS Ha JBe J10-
qepHbIe 0c00M, KOTOpPBIE, KaK MOKHO TI0JIaraTh, B MOMEHT COBepIINB-
I1ETOCs JIeJCHNSA SBJISIOTCS OJIMHAKOBBIMI BO BCEX OTHOIICHMAX CTPYK-
Typsl U (pyHknuii. Ob0o3navaeM HEraHTpPoONHIO jloYepHeil ocodu uepes
Swer (M X n), yrazsisas uupercoMm (m X n), 4To HoYepHsAA KIeTKa BO3-
HUKJA B pe3yjbTaTe KONYJANUN U NOCAeAYIOIEro JAeJeHus AByX Ma-
TOPHHCKAX KIeTOK m n n. Bemununna Syer(mXn) paBHa

q i Sner Kom
L Her(mXxn) — 9

uan, Ha ocHoBe ypaBHenus (11),

e e
S watison) = ; M;’,H‘ In i Lol wail,s (12)

B pesyabraTe mpomecca KONyJIANMAM M3 JBYX KJICTOK ¢ MEHBIIHM
cojep:mannem nagopmanuun Inl, n In/,, (ypasmenume 8) obOpaso-

BAJIHCh JIBE KICTKM ¢ OJ{]MHAKOBLIM M 00JbmuM cojepsranmeM mHbop=

1
MaIum: —- In[Z,, « I, * Ion). CareroBaTennuo, mponece KOMYJISINN 51B-

JsieTcss HamboJiee BayKHBIM COOBITHEM B KH3HM KJIETKH, CO3JIAON[UM |

nagopmanmo. bes xonymsamum Kiaerka obpedeHa ma cMepTh., Bosum- |
Kamonias B npormecce Ronyiaanunm mHGopMamusa obecredyHBaeT Ipo- |

HOJIZKeHNE JKH3HM B BHJIE HECKOHYAEMOU IeIH IMOKOJIEHNU W3 OJJHO-
KJAETOYHBIX JIOYepPHHUX OPrainsMoOB.

B saxmouenme 9TOHf TaBBI MOKHO 3aMeTHTh, YTO ;KU3HbL Haub0-

Jee PAa3BUTOTO MHOTOKJIETOYHOTO0 OpraHmsMa — JRU3HBb YeJNOBCKA —

Oyaer Hamboaee 1MOJHOIT W J{OINOIeTHEH IPH YCAOBUAX, KOTJa He Orpa- |

HAINBAITCA aJalTalluOHHBIC BO3MOKHOCTH HEACJAINNXCA «CTaOHIbL-
HBIX» KJIETOK TOJOBHOTO MO3ra M IIOIEPEYHO-II0JOCATON MBIIIILI W HE

IPOMCXOANT IIpeJieBpeMeHHoe HCcToleHne (QYHKIMIT Jessiiuxcs, HO

He KOIYJHPYIOIINX KJIETOK IapeHXNMMaTO3HBIX opraHos. B sTom ac-
IIeKTe CTAHOBUTCSA IIOHATHBIM, IT0OYeMY YMEpPEHHOCTH B (I)ynhunonanb-;-
HOiT (9HepreTMYecKoii) Harpyske mapemxHMaTO3HBIX OPraHoB (I1€UeHI,
109 €K, DHIOKPMHHOTO amnmapara) m uadesanme BO3MEMCTBUSA CHMIBHBIX

pasapaskuTenieil Ha 9TH OPraHbl SABJSAIOTCS HAWIYYIIAMH YCJIOBUSIMHA,
st obecreueHnsaA JOATOJNETHs. B 9THX YCIOBHAX MUTOTHYECKAS aK-

THBHOCTH JGNANIMXCSA, HO He KONYJIHPYIOU(HX KIETOK COXPAHIeTcH,
IIO-BUJIIMOMY, BO3MOKHO J{OJIBIIIE.

Y10 wracaercs HeNEIANMXCA «CTAaOHIBHBIXY» KJICTOK TOJOBHOTO
MO3Ta M IOIEePedHO-TI0J0caTOi MBIIIBI, KOTOpbIe CIOCOOHBI K Gec-
npeieTbHOI a/laliTalii, TO BEKOBOIl OIBIT YeJOBEYECTBA IOKa3hIBAeT,
Kag (1aronpHATHO BIHAET A YeJOBEYECKHH OpPraHn3M MHTEIJICKTY-
anbublii 1 usmieckuil Tpya. JlesarespHOCTH, HEEJANNXCA KIETOK IO-
JIOBHOIO MO3Ta M TONEPeYHO-I0J0CATOIl MBIIIIBI, CIIOCOOHBIX K Oec-
MpeAeabHoil ajjauTanun winm K OecrpeieIbHOMY YBEIHYCHUIO CBOETO
nHGOPMANHOHHOTO COJ[epRaHNA, COINPOBOKIACTCS HEOTPAHHYCHHBIM
yCcOBEepIIeHCTBOBaHNeM (QYHKINI HTHX OpPraHos.
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Faaéa wmeemasn

OCHOBHOII OBMEH
I BHEIIHUE PABOYME IPOIIECCHI OPTAHN3MA

Hak Obuto usjoskeHo B NpeAbiiyIUX IJaBax, KHBOM Opranmnsm

npeacrasiasger coboit TePMOAMHAMUYECKHM OTKPBITYI0 CHCTEeMYy, HeraH-

TPOIIMA KOTOPOM Bo3pacTaeT cO BpeMeHEeM B 3aBHCHMOCTH OT BO3pacTa-
HITA WHOOPMAIINH, COIJIACHO 3aKOHY OMOJIOrMYecKoll ajanTalfifin:

¥ |
Sgen (1) == ’";,’m In 7 ().

Hanbomee cymecTBeHHBIM HCTOYHHKOM HOBOII mH@OpManum, He-
00XOMMOI JIIST MPOJOJIKEHNS JKUBHH KJIETKHU, SIBJISETCA IPOIecc KO-
nyasnun, B pesynsraTte aToro mpomecca nHGOPMAIMOHHOE COMepHHa-
HIIe JoYepHeil KIeTKN OKaswsiBaeTcs OOJBINAM 1O CpaBHEHUIO ¢ MHEOP-
MAIMOHHBIM  COJlepsKaHmeM  MaTepHHCKOoil  wierku. Hax  Owuro
IIOKA3aHO B IPeJLIAYIIeil IJ1aBe, Her9HTPOI NN JIBYX MAaTePUHCKUX Kie-
TOK, M W 1, K MOMEHTY KONYJISIINN PaBHBI

AMHH’i

A i
Suerm = T In Iy, B Suern = r.;m In 1,

M HEersHTPOIINs J0YepHell KJIeTKH B MOMEHT I10cJie KONyJsIIHN paBHA

1 4 .
Sner(mxm — 9 b}?ﬂtlu [Im'In'Iﬂoul-

JTOT pPe3yJAbTAT YBEJUYCHHs HErdHTPOIMMAN KJICTKN UJIH BO3HHUKHO-
BeHusi maEGoOpMAIAN B pe3yibTaTe IpoIecca KONYJIANNH JABYX KIETOK
U TOCHeyIOmero mnX pasjielieHnsi, MO3KeT OBITH pacnpocTpaHeH Ha
ai00ble agdKBATHBIE BO3JeMCTBHA HAa KIETKY, T. €. Ha TaKHe BO3JeH-
CTBHA, Ha KOTOpBIe KMBasg CHCTEMa pearupyeT IMOBBHIIIEHNEM CBOHX
DHEPreTHYeCKAX 3aTpaT. ITO IOJOKeHHe MOKeT OBITh BBIPAYKEHO B
BUJIe CJEYVIOIAX ABYX YPaBHEHUN: *

A (TS Hcp) A (AMHH i'ln Iocn)
|: Al ]ocn — Al e Aocn (1)
A (T o) A (A e dn (1 sk )
At H&_I‘_ e MHH 1 ﬁt OCH & e AOCH A;, (2)

ATS,...)
I‘,IIB[ ( Mﬂe")J — MMHUMAaJBHBI pacxoj| 9HEPrHUM OpPraHu3MoOM B Tede-
OCH

HpIe HeKOTOpPOro ImpoMe;KyTka Bpemennm Af, mim OCHOBHOII oOMeH Op-
raHnaMa, BRIpaKeHHBIH CHMBOJIOM Aocu; Joen — HHPOPMAHOHHOE CO-
JepKaHne OpraHMmaMa, COOTBETCTBYIOIee OCHOBHOMY  OOMeHY;
A(TS

At
CBSIZAHHBIM M ¢ OCHOBHBIM OOMeHOM Aocuy M C BBIIOJHEHHEM KaKHX-

o)

— pacxoji PHEPrHH OpraHmsMOM B TedeHne BpemeHm A,
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a0 BHEIMHAX pab0uymx IIPOIECCOB, BEIPAKEHHBIX CHMBOJIOM Ag) [o —

nH(MOPMANNOHHOE COJepsKaHNe OpPraHm3Ma, 00yCJIOBIMBAIOINEe BBIIOJI-
HeHNe BHEIMHAX pab0o9mx IIpoIeccos.

Cessp meskny Ae m I, maeTcsa ypaBHeHHIEM
A 4y A (AHHH i' 111 I!)
i At : (3)

Ecin cpaBHHBATH OCHOBHOM 00MeH opranmaMa Aoca M DHEpreTHye-
CKHii o0OMeH opraHmM3Ma IIPH BBHIIOJHEHHN BHeIIHHMX paboumx mpomec-
coB Aocn + Ae y KHBOTHBEIX C PA3HOI CTENEHBI0 AJANTAIlHA M DBOJIIO-
UM, TO OKA3BIBAETCH, YTO 3aTPaThl DHEPIrHH JJisd OCHOBHOro obOMeHa
Aocn TAIAIOT B X0/ie aJlanTaldd H 9BOJIONAA, B TO BpeMsA KaK 3aTpaThl
QHePIUM IS JOIOJHHTEJbHBIX paboumx mpomeccoB Ae yBeIMIHBAIOT-
cs. 9TO MOJOKeHNe MOKEeT OBITh CXeMaTHYeCKHN IIPeJICTaBJIeHO B BHJE
clIeyIONNX HepPaBeHCTB:

(Aocn)nnanun > (Aocn) BLICOKHUN
(At)ﬂnanﬂﬁ < (Ae);nuconmh

rne MHACKCH «HU3KHANY» M «BBICOKHII» 03HAYAIOT, COOTBETCTBEHHO, HU3-
KUl X BHICOKWII YPOBEHb afiallTAllUN M JBOJIONAN RABOTHOIO OPraHM3-
ma (Apmasckmit, 1961).

Jra 3aMeuaTelibHag CIHOCOOHOCTHE OpPraHM3Ma VYBEJINYHUBATH CBOE
nHpopManUIOHHOE cojiep:KaHue /. B XO[e ajalTalidl W dBOJIONNA W,
T@M CAMBIM, YBEJMYMBATH CBOHM BO3MOJKHOCTH BBINOJHATH Bce Oolee
MHTEHCUBHLIC «BHeIIHHe» paboume mpomecchl A IpH OJHOBPEMEHHOM
CHIJKeHHM 3aTpaThl SHEPrAH I OCHOBHOr0 oOMeHa ABISAETCHA OJHUM
M3 OTJINMYUTEeBbHBIX CBOMCTB JKUBOM MAIIHHBI», KOTOpas, B OTJANYUE OT
HEeKUBOII MamuHBI, crioco0Ha K ajanTamunm 1 H9BOJIOIHU.

I'nasea cedvmasn

3AKOH HAKOILIEHWS WH®OPMAIUIL

B macTosIIeil riIaBe pacCMOTPHM Bo3pacTaHme HHEOpPMAIHN FKEBOK
cucTeMsl B xome Omojormueckoit sposronmmm. Hax ObLIO mMOKasaHO B
rnase 11, CKOPOCTh BOSHMKHOBEHHs YJANbHOM SHTPOIHMA KAK (PYyHRIAA
OT BpeMeHn GHOJOTHYecKOl 9BOJIONUA BRIPAKAGTCA CASAYIOIIM ypaB-

HeHHEeM.

dS dS
{1 N A ) P
__( 3 )mm (1 — etr), (1)

dt
BripaskaeM Temepb CKOPOCTH BO3ZHHKHOBEHIISA yeJBHOM HEeraHTpO-
non Kak (QYHKOHO HHEOPMAIUOHHOTO COJEP/RAHUA FKABOU CHCTEMBI.
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N3 3akona OGHosOTHIECKOIT ajanTanum

A

Suer (1) = == 1In I (t)

clIeayer, 9To
dS o n ner (2) e Ay dind o (2) (2)
dt il dt '

ds

roe _ '-;11 = — CKOpPOCTH BOBHMKHOBEHMS Y/eJIbHOM HET9HTPONHH B
t

MUBON cucreme, u Iyy(t) — ynensnas nHdoOpManus, T. e. nH OpMAann-
OHHOe cofep:KaHMe KUBOIl CHCTEMBI, pacCYNTAHHOE Ha eIMHALY K-
BOM MaTepum.

W3 pasenctsa cropocreir [IPOM3BOJCTBA YJEABHEIX HEraHTPOIINI
1 DHTPOIINH

, dSY . O i seais

dt dt
CICAyeT, Ha ocHOBe ypaBHeHmit (1) m (2), yro

Ayng i @ In IYJI Bt dSYII) : (1 B e—tf-r)
 i§ dt dt maxe :

nimm

t
oIy = K\ (1 — ety dt ~ K (¢ — 1), (3)

to

(rar rar Kte /T Gpictpo cramoBmTCS SHAYUTEJBbHO MeHpIle, yem KAl
n3-3a 1T<<t),
rjae

EANT .(dsm) . (4)

AMﬂHi dt MAKC

W3 ypasnenus (3) moxyumy
Lyg (t) =< I gktt-ta (9)

e /o—ungopmaironnoe COZIePKAHIE CHCTEMEL K HAaYaJIbHOMY MOMEH -
Ty BpeMeHn OHOJOrmueckoii IBOIONUH, Rorja ¢ = fo. Jlna momenta t,
MHGOpPMaNOHHOe CO/lepiRaHue CHCTeMBI, KOTOpas emfe He BCTYIIHJIA
B IIpomece OMOJIOrnaeckroi 9BOIIONIH, OBLIO MHHUMAJBLHBIM ¥ CHCTOMA
He OTmianach 0T HEKUBOI CHCTEMBI, COCTOSMHIE KOTOPOif K MOMEHTY

Ly ompeneasnocs MAaKCHMaJIbHOM TePMOIMHAMNYECKOI BePOATHOCTHIO
W, coranacno zakony Bonpnmana:

Brrpaskaem mmanmmannmoe HHOpMAanIOHHOE cofeprranme 1, yepes
MaRCUMAJIBHYI0 TepPMOAMHAMHYECKYIO BepoaTHOCTE W, xapakrtepusy-
I0ILYI0 COCTOsIHME CHCTEMBI B MOMEHT BpeMeHm 10 Havasia OmOJIOrHYe-
CKOHl aBOMIOMHUM: { = {,. [Tockomsry mngopmammonnoe COJlePIKAHNC
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CHCTeMBI HMeeT (PU3MYECKMIl CMBICI, IIPOTHBOIOJOKHBI TepMOJHHA-
MHAYECKOH BePOATHOCTH, OJYIAM
1

T
= U e T (6)
Berasnas ypasuenne (6) B (5) m yumreiBas (4), momyunm
T (98 yp S
Lii (1) o eAMHHi'( at )Mauc'“ g ; (7)

rjie S — DHTPOIUSA CHCTEMBI JI0 Havaja OHOJOTrMYeCKOil HBOJIOMHN.

Pesyubrar, Beipaskennsiii ypasnennmem (7), momer GuITH chopmy -
JIUPOBAaH KaK 3aKOH HAaKOIJIEHNA MHMOPMAIAH KABOI CHCTEMBI B XOJe
OMOJIOrmIecKOil HBOJIIOIHIL.

Nudopmanmonnoe copep:kaHue KHBOII CHCTEMBI, XapaKTepH3YIO-
[ee yHnopsiio4eHHOCTh CTPYKTYpHI, OecnpejebHO BO3pacTaeT co Bpe-
MeHeM, i, HaIPOTUB, TePMOJANHAMAYECKasI BEPOATHOCTH, XapaKTepnay-
I0I[asi CTEeHeHh XaOTHYHOCTH CHCTeMBI, GecIpefielbHO YMEHBIIAEeTCA
B JKHBOI CHCTeMe B Te4yeHHe OMOJIOrmIecKoil 9BOJNIOMAMN:

§. 1 (dSYn)
Wonon (t) ~ ek k\ dt /maxc

3aKoH HaKomjIeHNs MHQOPMANUM M TEPMOAMHAMUYECKAS TeopeMa
OMOJIOTHYECKOIl DBOJIOIII OIMCHIBAIOT, KAK BUJIHO, B3aHMHO00OpaTHEIE
¢yaKOuN or Bpemenn. O6a BEIpaKeHNsI, XapaKTePH3YIOL[Ae HBOJIIOITIO
MUBOIl cHCTeMbI, MOTyT OBITH MHTEPUPETHPOBAHEI Cleayiomum obpa-
30M: jJKHBas cHCTeMa CTPEMHTCSA B Xoje OMOJOrmIecKoil HBOJIONUHA K
Oecripe/ieIbHOMY HAKOILIEHUIO CBOEro MH(POPMAIMOHHOTO COMepKaHUA,
HJIM K MaKCMMaJbHOMY YMEHBIIEHMIO CBOEHl MepBOHAYAJBHON ([09BO-
JIOTIIOHHOM) TePMOANHAMIYECKON BePOATHOCTH.

*(t—1,)

(em. yp. 13, ra. II).

INaaea eocomasn

HHOOPMAIIMOHHLIE I HEMHO®OPMAIINOHHBIE
ROMIIOHEHTBI JNBOU CHCTEMBL

§ 1. OmeproobMen opraHm3Ma B YCJOBHAX CTAI[MOHAPHOCTH CYIIe-
CTBOBAHUs, B (pasze B3POCJOTC KUBOTHOTO, OMHUCHIBACTCH CJIEIYIONAMMN
ypaBHeHHAMU — cM. IitaBy VI, ypasuennsa (2), (3):

TS
e Eer) - Aocn + Az: (1)
At
rjae
A A (AMHH i ‘In Iocn)
OCH — ﬁt
H
Ag _A (AMHHi'ln It)

At ;
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~ MoOIDTHOCTH JKMBOI CHCTEMBI B YCJIOBHAX CTAMOHAPHOCTH CYIIe-
CTBOBAHMUS COCTOHT, COIJIACHO ypaBHeHNIO (1), m3 nByX BeJWYHH: MOII-
HOCTH OCHOBHOTr0O 00MeHa Aocn M JOMOJIHATEIBHON MOIIHOCTH Ae, KOTO-
pas cBsizaHa € BBINOJHEHHEM BHEIIHAX pab0o4MX IPOIEeccOB OpraHms-
MOM.

Ypasaenue (1) mmeer obmiumit xapakTep, OHO OTpaskaeT dHEpPreTu-
JeCKHH peKMM He TOJBKO (KHBOM MAINMHLIY, HO H 000 MalImHBI

uan peiicTeyiomero mMexanmsma. [lma mammasr ypaBHenme (1) mmeer
CHeAyIOIHUA BA:

dU
dt T Ai + Aei (2)
aU .
e —— — PAacXof MOTCHIMAIBHON HHEPruy 0T KaKoro-mbo MCTOYHHKA

aHeprnu; A; — mMomEOCTs, pabodero mpomecca, IIPOBEJEHHOTO HaJ Ma-
MAHOH ¢ MeJapl0 BOCCTAHOBIEHHS €€ CTPYKTYPHI, KOTOpas M3HOCHUIACH
B xope paboTel MammuHEl; A, — MOIHOCTH BHEIIHMX pabovmx mmpormec-
'¢oB, cnenm@uYecKAX A NAHHOM MaIIHHRI, JHEPrHs, KOTOpasg pacxo-
NyeTcAa NI BOCCTAHOBJIEHASA CTPYKTYPHI MAIIMHEL HJIM BOCCTAHOBJICHHSA
ee MHGOPMAUOHHOTO COAEep;KaHUsA. A;, COOTBETCTBYET MOIIHOCTH OC-
HOBHOro oOMeHa opraHmaMa Agcy B DHEPIUsA, KOTOpPAs PpPacxopyercs
MAIIMHOI AJaA cunenudmuecKnx BHemHHX paboumx mpomeccoB A., co-
OTBETCTBYeT BeamumHe Ag KUBOH CHCTEMBI. JTH COOTHOIIEHUSA MEKIY

OPraHN3MOM W MAIINMHONH MOryT OBITH IIpeCTaBJIeHEl B.BU/E CJeyI0eil
CXEeMEI:

Tep‘ﬂﬁnnnamme- Pacxon sHeprum 3a spemfa At
CKH OTKDHITaA
CHOTOMA VI BHYTPEHHE# paGoThl N7 BHeImHel paGoThH
Oprasnsm A yum 4 -._lnI ocn) A(A g ¢ 1Ind)
At At
Mammuna A; A,

Jlns opraEm3Ma BBIIOJMHEHME KaK BHYTPEHHHX paGoT OCHOBHOTO
obmena (Aocu), Tak M BHemHHX paboumx mpomeccoB (Ag) Bcerma cBs-
3aHO OJHOBPEMEHHO C BBINOJHEHHEM AHTH(IYKTYAIHOHHBIX BHYTpPECH-
HAX paboumx mpomeccoB ;KUBOM cHcTeMbl: Ayym i+ 1n[[oenle]. Husas
CACTeMa BBHIINOJHsET Kak BHYTPeHHWe, TAaK M BHemHHe paboume Ipo-
meccel OpraHM3Ma Ha OCHOBE OJHOBPEMCHHO ITPOTEKAONNX aHTH(IyK-
TYyanoOHHEIX paboT, KOTOphie 00ecHeYMBAIOT COXPAHHOCTH TePMOJIA-
OMIBHOII CTPYKTYPHI KUBOM CHCTeMBL. B oTiamume 0T jKMBOIT CHCTEMBI
BHYTpeHHUe n BHelnHme paborel Mammuuabl A; u A, ABIAIOTCA HE3aBH-
CHUMBIMHI JIPYT OT Jpyra M IpoTeKaiT B pasHoe Bpemsa. Horma mammua

gaﬁo'rae'r, ee He PeMOHTHPYIOT, M KOI/la ee PeMOHTHpPYIOT, OHA He pa-
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B knaccmueckoil TepMOAMHAMHKE NPH PAaCCMOTPEHHH SHEPreTHYe:
CKOIO peKMMa MAaIInmHbI ITpeHeOperaioT wieHoM A ¥ H3yJalT TOJb-
KO IIpOIecCH], CBA3aHHBIE C BHIIIOJHEHHEeM BHemmHeil paboTsr A..

B neiicTBHTEIBHOCTH, OMHAKO, OOMMIl HYHEPreTHYECKAN pPeRuM pe
aJIbHOII MAIIMHBI COCTOMUT BCErjla M3 JIRYX BeJNYWH: M3 JHEPruu, Ko-
Topasi HeoOXofuMa JJIs «PEeMOHTHBIX» IIPOIECCOB, CBA3AHHBIX C BOC-
CTAHOBJICHHEM CTPYKTYPHI M3HOMIEHHON MAINIMHBI MJIX ¢ BOCCTAHOB-
neHneM ee WHHOPMAIMOHHOIO CONlepKaHusg, (UKCHPOBAHHOIO B
cTpyKType MamuHbl (A;), @ W3 dHepPrmm, KoTopas HeoOXoamMa s
cobcTBeHHBIX crnenudmaecknx pabounx mpomeccos Mamuasbl (Ae). laa!
BOCCTAHOBJIEGHHS HH(OPMAIMOHHOTO COJEPsKaHUsA CUCTeMBI Tpedyercs \
9HePTHs, TOYHO TaK K€ KaK M JUIA IOJydeHHsa mHGopManum, Kag a'rol |
nokasasa Commrapya (Scillard, 1929). |

Jl1060if KoEKpe1HEI paboumii mpomecc BKIOYaeT B cebA pacxop
pHeprum A; cBaA3aHHBIL ¢ IpmoOpeTeHHEM WIM BOCCTAHOBIECHHEM
CTPYKTYpHl pabGodero mMexaHmama. TOJBKO Hpm paccMOTpeHHHm aod-
cTpakTHOro pabodero mmpomecca MAeaJIbHOM MAIIMHBI, KOTOpas (PyHK-
nuoHUpyeT Oes M3HAINMBAHHA CBOEH CTPYKTYpHI, 0e3 moTepu CBOErO.
nH(GOPMAMOHHOTO COfiep;KaHms, MOKHO mpeHeOpeub BeamuynHOil A;
(Tpmuuep, 1962a). _ .

§ 2. B oprammame autmgiayKTyanmuOHHBIEe IPOIECCHl COXpPaHEHHUS
CTPYKTYPHI WIN MHGOPMAMHOHHOIO COAEpsKaHMs JKUBOM CHCTEMBI H
BHeIIHUe paboume IPOIECCEI OPraHM3Ma COUPSAKEHBl Me:KAy co00u H
MPOTEKAI0T B OJJHO M TO jKe BPeMs M B OIpeJieIeHHOM (y3KOM) TeMile-
parypaoM maETepBaie. Ilpekpamenne aHTHEQIYKTYaIMOHHOTO IIpomecca
SIBJIIETCS POKOBBIM COOBITHEM JJIsi OpPraHH3Ma, BeJyIIUM K. ero rudein:
K HeoOpaTmMmoil morepe HMHGOPMAIUOHHOIO COJEPKAHUA KUBOU CH-/
CTEeMBI, K pa3pylleHHUIO ee CTPYKTY PHI.

CymiecTByI0T, O{HAKO, J{B€ BO3MOKHOCTH IpeKpamleHus aHTHQIYK-
TYanMOHHBIX IIPOMECCOB B opranmaMe 0e3 HeoOpaTHMOU MOTEPH CTPYK-
Typel, 6e3 morepm MHGOPMAMHOHHOTO COMlEPKAHHA KABOM CHCTEMBI.

1. XomomoBas MMMOOWIH3aNuA BHYTPAKIETOYHOI BOJBI (0Xmask/ie-
Hue OpraHmaMa 0 TeMmeparypsl Imys, KOTOpas 3HAYHTEJBHO HIKE,
yem Temmeparypa. I, mpH KOTOPOil HPOMCXOAMT KU3HEAEATEJIbHOCTD
opraHm3Ma).

2. Ynanenme BOABI M3 KJIETKH (BeImapHmBaHme IIpH TeMuepary-
peT). - S

PacemorpuM B oTjielbHOCTH 00a cmocoba coxpaHeHust HWH(MOPMAIH-
OHHOTO COJlep/KaHMsA JKHBOIl CHCTEMBI IPH IIpeKpalieHuy BHYTPEHHeH
aHTHOIYKTYaIOHHOIT paboTHL

IIpu ocTOPOKHOM OXJIQK/EHNHN FKHBOH CHCTEMBI JI0 TeMIIepaTypk:l,
3HAYATEIBHO HUJKe, YeM TeMIlepaTypa jKU3He[eATeJbHOCTH OPraHM3-
Ma, yJaeTcsi BO MHOTHX CJIy4agX COXPaHHTh CTPYKTYPY LPH OJXHO-
BPeMEeHHOM IpeKpamenny mpomeccos odmena semects (Smith, 1954).
[Ipm mocTaTOYHO HU3KOU TeMIepaType CKOPOCTh XHMHMYECKAX PeaKI(uil
o0MeHa BemlecTB NPAKTHYECKH paBHA HYJI0, H CHCTeMa IpeKpamjaer
cBoI0 MeTabonmuecKyio (PYHKIOUIO, COXPaHAsA, OJJHAKO, CHENH(UTHOCTE
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cBoed CTPyKTypwl. Ilpm HarpeBammm Takoii OXJaKICHHOMH, HO CTPYK-
TYPHO He M3MEHEHHOU CHCTEMEI JI0 TeMIIepaTyphl HOPMAaJIBHOTO 0OMeHa
BEIeCTB CHCTeMa 3aHOBO MOKET OKHUTh.

Taxoit ke sdpderr coxpamenus CTPYKTYPBI 1IPH OJHOBPEMEHHOM
HpeKpamenns oOMeHa BeI[eCTB MOKeT OBITH JOCTHTHYT Y PACTHTEIh-
HBIX O0'BEKTOB M NPMMATHBHBIX JKUBOTHBIX OPraHM3MOB B pe3yJabTaTe
obessoxmBanmA. Ilpm OCTOPOKHOM yHaJeHHNM BOIBI KHBAs CHCTEOMA
[IepeXOuT B cocToAHNe aHaOMO3a, Mpomeccsl 0OMeHa BElieCTB MpeKpa-
mamorcda. llpu ypirakHeHHH TaKOM BHICYIIEHHOMN, HO CTPYKTYPHO He
H3MEHEHHOH CHCTeMbI 3aHOBO BO3HHKAKOT IpOIecch o0MeHa BemecTs
[mpocTeitmne, kuraiickasg nusBKa, Anastatica, Doradilla m gp. (Net-
ter, 1959) 1.

N3 atux oneiToB ciaemyer nsa (hyHaMEHTAJBHBIX, OTJINYNTEIbHbIX
CBOMCTBA JKMBOIl CHCTEMBI:

BO-TICPBBIX, IpPH TeMIepaType oOMeHa BEIIECTB CTPYKTypa KHBOIi
CHCTEeMBbI ABJIACTCA TePMOJIaOMIBLHOIN;

BO-BTOPBIX, BCe HEBOJHEIe BelmiecTBa, 00pa3yomme COBMECTHO ¢
BOJIOM CTPYKTYPY KHBOIl CHCTEeMBI, ABISIOTCH HOCHTEIAMEI HHPOpPMa-
OHA ¥ B OTCYTCTBHE BOJLI 001ajjaloT TepMOCTAGHIBLHOCTBIO IPH TEM-
neparype oOMeHa BeniecTs.

BoiBojt, BEITeKaOIMii W3 yKa3aHHBIX BYX CBOICTB TePMOIHAM H-
YECKH OTKDPBITOM ;KUBOI CHCTEMBI, IBJISAETCS I1apaOKCATBHBIM ¢ TOYKH
3PEHHA TePMOAHHAMAKHA OTKPHITBIX, HEKUBBIX CHCTEM.

[TapamokcanbHOCTE BTOro BEIBOJA 3aKJII0OUAETCH B CJIeIYIONEeM:

TepMopnuaMIIecKn OTKpHITas KEBAsT CHCTEMa IIPeICTABIACT COGOL

' cBOe0Opa3Hyl0 XMMAYECKYH0 MalIMHy, KOTOpPas HA OCHOBE BJIOKEHHO

B ee CTPYKTypy uupopmamum GecnpepsIBHO paloTaer TpOTHB €OG-
CTBEHHOI TePMHYECKOH MeCTPYKIIHL.

B ;xuBoii cMcTeMe NIpOTeKAalOT IBa AHTATOHMCTHYECKIX Ipormecca,
KOTOpBIe JesKaT B OCHOBE 0OMeHA BEIecTB: IOCTPOEHHE TepMOJiabmilh-
HOM CTPYKTYPHL M pacmaj TepMOoIabuiIbHOI CTPYKTYDH IPH TeMIepa-

| Type u3Hn. Du3HomOrmIecKue MOHATHA — ACCHMIIAMAA W THCCHMI-
- aAnusA, aHaboamsM m KaTaboamaM, CHHTe3 W pacmaj BemecTs — IOy~

9al0T, TaKAM 00pa3oM, CIeAylIIyi0 TepMOJAMHAMAYECKYI0 HHTepIIpe-

' TaIAIo.

ACCHMUIANMORHEIe TIPOMEcCH MPeACTABIAIOT Coboit IOCTpOeHHUE
TepMONAOHIBHON CTPYKTYPHI KHUBOI CHCTEMBI, a TUCCHAMMIANMOHHEIE
IpOMEcCch ABAAIOTCA NMPONECCAMA TEPMUIECKOT0 pPa3pymIeHuss CTPYK-
TYPEI IIPA TeMIIepaType KN3HM.

ITox peiicTBHeM Temuia mpm TeMmmepaType ;KU3HM CTPYKTypa KABOMI

| cAcTeMbl OecIpephIBHO paspyIiaeTcs, M OJHOBDEMEHHO IpOTeKaOIAe

B JKHBOH cHcTeMe paboume mpomeccsl GecnpepsIBHO CTPOSAT 3aHOBO
TePMOJTAOUNBHYIO CTPYKTYPY JKABOM CHCTEMEL.
Msr npuxosmM K 3aKIOYEHHMIO, YTO B OCHOBE JKU3HM, B OCHOBE

oOMeHa BeIeCTB JeMKAT MPOMECCH IPe0JOJIeHHA TePMAIECKOTr0 Xaoca,

~ BOBHHKAIOW[Ero B CaMOM JKHBOM cHCTeMe IIPH TeMIepaType JKU3HM.

Taxme npomeccs! ABIAIOTCA AHTHIHTPONI AT HEBIMIL,
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§ 3. CymecrByer TouKa 3peHus, 9T0 yHKINH KUBOTO MOTYT OLITH
IIPUHONOAAIBHO TOHATEI Ha MoaekyasapHoMm yposuHe (Wilkie, 1960;
[Taceackmit, 1963). Ha ocHOBe mpoBeqeHHOro amaimsa MBI CYATAEM
9Ty TOUYKY BpeHHA «MOJNEKYyJAApHOH Omosormm» HempasuiabHOH., Ha
MOJIEKYJIAPHOM ypOBHEe He NPHMEHMMBEI HOHATHA: paboume Ipomecchl
I BEIJICJIEHHE TeIlIa, KOTOpPble OTHOCATCA K HeoOpaTMMO JeiiCcTBYIONm e
MaKpocHcTeMe. |

IIpomeccrr ;KUBOTO ABAAIOTCA 1O CYmEcTBY HeOODATHMBIMA H B
pe3yibTaTe HTHX IPONECCOB IPOMCXOAHT Bce OOJbINEe YIOPANOUYeHHE
CTPYKTYPBI M OcClOKHeHNe (yHKmmit opraamamos. IIpomeccsl mBoro
He MOryT OBITH IOHATHL KaK COBOKYNHOCTH MOJEKYJSPHBIX IIPOIECCOB,
a NPOABIAITCA KaK IPONecChl IEJOCTHOH JHHAMHYECKOH CUCTEeMBI,
obmajaomieil cmocoOHOCTRI0O K ajlalTamii M IIPOTPeCCHPYIOIIeil HBO-
JIIOIAN, '

Cosnlanne MaTepHaJIbHONI MOJENH JKUBOII CHCTEMBI BCTpedYaeT, IMo-
BUJIUMOMY, IPNHIUNINAJBHBIe TPYAHOCTH, TAK KaK OCHOBHAaA (DYHKIUA
MOJIeJI JKUBOIO JIOJIZKHA COCTOATH B IIOCTPOEHHMM CTPYKTYPHI, KOTOpas
IpH TeMmIlepaType IOCTPOEHHsA JTOM ’Ke CTPYKTYPHI SABISAETCH TEPMO-
nabunpHoOil. Buyrpennme antnduaykryanmonusie paboume IIpomecchl
JKHBOM CHCTeMBI, II0-BHMMOMY, He IOJAJAIOTCA MaTephHaJbHOMY MOJe-
aupoBanmio. MopeanmpoBaHHi0 TOAMAIOTCS OMOJOrMYECKHEe IIPOIECCHI,
ABIIAIONMECA IO CYHIecTBY BHEINHUMH paboumMmm mpomeccamu. Taxume
[IPOIECCHl MOTYT OBITH BBIIIOJHEHBI MEXaHHM3MaMM, 00Ja/{aloNAMI Tep-
- MOCTaOMIBHOI CTPYKTYPOIt Ipu TeMIepaType HX JeilCTBHIL.

K 6mosormueckum mpomeccaM, MOAAAIOIAMCA MaTepHalbHOMY MO-
NIeJINPOBAHMAI0, OTHOCATCA «IIPOM3BOJHBIE» ITPOIECCHl 00MeHA BEIecTB:
(pyHKROUN OTJeJBHBIX OPraHOB M OpraHU3Ma B I[EJOM, €CJN TOJBKO DTH
@yHKOHE MOryT OBITH YETKO ONMCAHBI B BHJe BHEITHNX pabouymx Ipo-
LLeCCOB, TaK, HAIIPUMeE]D, B BHE OCMOTHYECKOM, MeXaHN4YeCKOH, DIeKTPH-
gecKOM paboT, XMMUYECKNX CHMHTE30B W T. JI. Bece aTu ABJIeHHA TOIIA-
I0TCA MaTepuajJbHOMY MOJAEJWPOBAHHIO, €CIN «OIMUCAHWEe ABICHUA CO-
CTaBlIeHO, IIpUBeeHO K ¢QopMe aJAropuT™Ma H HTOT AJTOPHTM
ganporpamMmupoBaH u BJIokeH B mammunay» (CobGomeB mn Jlanywos,
1959). Oxnako, mMO-BHAMMOMY, HET BO3MOKHOCTH BJIOKATH B MAIIHHY
IIPOrpaMMy JeMCTBUS MPOTHB COOCTBEHHOM TEIIOBOI IECTPYKIAH, KO-
rja jeiicTBHe MAIIMHBI IPOHCXOAUT IIPpH TeMmiIepaTrype, 00ycCI0OBIIH-
BAaIOIIEll TeINIOBYIO JIECTPYKIHI0 MaiumHbel. Bens mMaTepmalbHBIIL HOCH-
TEJbh NPOTPAMMBI TaKKe IIOJIBepraeTcs TeIIOBOM AecTPYKIINM, e

/uBas cucreMa CONEpP:KUT CTPYKTYPHYI0 MHGOPMAIHIO, YIIPaBJIsI-
IOV X0/0M paf0o4mx ITPOIECCOB IPOTUB TEINIOBOM JECTPYKINH cob-
CTBEHHOH CTPYKTYPHI, KOTOpasg ABIAETCA HOCHUTeJIeM JTOH Ke
napopManun. ITO N €CTh CYTh JKUBOM MaTepHH, ¢ TOYKH 3PEHUHA
TePMOANHAMUKH, O1JIHYAIIas ee oT He:KuBou marepunm (Tpunuep,
1964a).

CeoeoOpasHoe ¢uamaeckoe CBOMCTBO JKUBOT0 — aHTH(IYKTYAI[HOH-
Hele paboume mpomecchl CTPYKTYPHOIO CHHTE3a — IIPeJIcTaBigeT co0oil
GopMy NABIIKEHHs MaTepud, KOTOpas He MOoKeT OBITH CBeJleHA K
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dusmueckny m xuMudecknM oOpMaM NBIKEHIS MaTepH#, M3BECTHHIM
B HO;RHBOW IpHpofe. ITa, ¢ PIIOCOPCKON TOUKM 3peHHs, Gomee BHICO-

Kasg gopma JABWKeHHs MATEPHH 03HAYAET CTYIICHDH B PasBUTHUM MarTe-
PHAJTBHOT0O MHpa M MOMKeT OBITH paccMOTpeHa Kak «OMOJOTHIecKast
dopma» nemenna matepun (Kempos, 1958). '

B moneiTkax MCKyCCTBEHHOTO CO3MaHHUA ;KUBOIL maTepun (Onapns,
1962) n B amanm3ax OCHOBHBIX (PYHKOWII ;KHBOrO HA OCHOBE KubepHe-
Tieckux npexcrasiennit (I'aase-Pamomopr, 1961; Koamoropos, 1962)
HEOOXOMMO yYeCTh HTO OCHOBHOE CBOMCTBO 3KUBOIL MaTepuu, aHTH-
(arykTyanmonnse BHyTpeHANE paGoume npomecesL. -

Y 4. sRuBas cucreMa COCTOMT W3 ABYX BHIOB TePMOMHAMMIYECKII
Pas3InINMBIX BEIeCTB:

a) HeBOJHBIC KOMIOHEHTEl, KOTOPEIC SBIAIOTCH HOCHTENSIMH TIH-
dopmanum u o6smaaOT TEPMOCTAGHIBHOCTHIO B OTCYTCTBHE BOMBI IIPH
TeMIepaType RU3He/IeATeJbHOCTH; |

0) BHYTPHKIETOYHAst BOJIa, KOTOpasg HE HOCHT nHpOpMaAEU T KO-
TOpas COBMECTHO ¢ HEBOJHBIMH KOMIIOHEHTAMM JKUBOI CHCTeMBI 00yC-
JOBITABAET €e TepMOJAaOIIbHOCTh IPH TEMIepaType JKU3HEeXedTel -
HOCTH.

OTclofa MOJKHO cfesaTh BBIBOX, 9TO BHYTPHUKJIETOYHASA BOJA HaXO-
AUTCA B KAaKOM-TO TepPMOJaOHIBHOM, KBABHMKPHCTAIIMICCKOM COCTOSI-
HIH, Hamojo0ue ib/ia, KOTOPoe B MeTabOMM3UPYIOMeil KIeTKe ITOJIBE -
raeTcsi TEIUIOBOM JAeCTPYKNUA M GecnpephlBHO BO3HHKAET 3aHOBO B
pe3yabTaTe mOCTOAHHO HAYI[HX paboymx mpomeccoB oOMeHA BeIIecTs.
BryTpuknerouHas Boma HaXOAWUTCS B COCTOSTHIIM OecnpephIBHEIX (hazo-
BBIX II€PeX0/{0B, BO/Ia IEPEeXOAUT M3 TepMOJAOMIBLHOTO YIIOPAT0TEHHO-
0, KBagMKPHCTA/NIMYECKOTO COCTOAHMA B COCTOSHME TEePMUIECKIH
ycTonunBoii passl (Boga — pacrBopuTens) m ofpartmo. Ilox paspymn-
TEJIbHBIM JIeHCTBHEM TEIIOBOTO JIBMKEHNS BOJA IIEPEXOJNT B COCTOSI-
HHEe MaKCHMAJIbLHOM TePMOJMHAMHYECKOH BEPOSTHOCTH, COOTBETCTBYIO-
nieil CTPYKType JKHAKOW BOALIL, M 107 BIANAHHEEM OPraHH3YIOIIIX
pabounx mpomeccoB 00MeHa BemeCTB BOJA TEPEXOANT B COCTOSHILO
YHOPSA/I09EHHOM HeCTaOMIbHOK (as3bl, HMEMIIell KBABHKPHCTAJIIIY -
CKYI0 CTPYKTYpPY. JTH IyJbCallMOHHBIE (ha30BBIE IIEPEXOJIHI BHYTPH-
KJIeTOYHOU BOJLI ABIAIOTCH, MO-BUIAMOMY, OCHOBHOIL NTUHAMAYECKOIT
dyEKnmeir oOMeHAa BeIIECTB W BCe OCTANBHBIE CHenIaJn3NPOBAHHBIC
(PYHKIOUA KIETKN IPEICTaBIAICT cOGOM MPOM3BOTHBIE HTON OCHOBHOL
¢dysrmoun. [leiictsurensno, quddysmonnoe mocTymienme na OKPYKAaI0-
el Cpefsl B KIETKY BEIIECTB, KOTOPhIe 06eCIeunBaioT KABYIO CHCTe-
My XWMWYECKOM DHEpPrHeil, BOBMOKHO TOJBKO BO BHYTPUKIETOYHYIO
| BOYy — pacTBOPHTENb, M AaKTUBHOEe OTTAJKHBAHNE BEIIECTB — IIJIa-
 KOB — M3 KJIETKA B OKPYKaOIIYI0 CPeJy BO3MOKHO TOJBKO HpH (ha-
80BOM IIepexofie BOJBI B YHOPAJ0YEHHOE, KBA3HKPHCTAIIMIECKOE CO-
crosgaue. Ilyrscanmonnsie mepexosr BOIH M3 KBa3MKPHCTAJIIAIECKOM
B JKAAKYI0 (pady m obpatHO ofecmeumsaior, TakmM 0o0pasoM, oGMeH

pHepPTHEH p BEIIECTBOM MEKAY JKHBOM CHCTEMON M OKpy:Kalomel ee
Cpejoun.
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Ha cBoeo6pasHyi0 PHTMHYHOCTH, CYNIECTBYIOIIYIO B JKHBOH TIPO-
Tg_ll&aame,'ﬁrﬁoﬁﬂﬁpanieﬁo BHEMaHHe JaBHO. BBiIo 00HApPYKEHO, 4TO
GRABOIT MeXaHU3M MOJKET ITORAZATH COBEpPIIEHHBIN PUTM, HECMOTDPA HA
TO, YTO MCTOUYHUK DHEPrum He OOHAPYKHBAET HUKAKOM PHTMHYHOCTH)
(Seifriz, 1942). 9KkcnepEMeHTANIBHO yCTAHOBJEHHBIe PATMHYHBIE H3-
MEeHEHIS CTPYKTYDHI KABOIl CHCTeMBI CBA3AHBI, MO-BAIMOMY, ¢ (aso-
BBIMH ITepexolaMi BHYTPUKJIETOYHOM BOJIBL.

CBoeoOpasHas IyJbCAIAS BOJABI B 7KUBOIl cHCTeMe COIIPOBORIAET
CA PAAOM H3MeHEeHHIT (PU3MKO-XHMITECKHX IapaMeTpoB, CBA3AHHBIX

¢ M3MEHeHmeM CTPYKTYpHI Bojabl. Boja siBisercs, cjiefoBaTesbHO, pa-

GOYMM BEIIeCTBOM JKHUBOIl CHCTeMEI, KOTOpoe cBOMMHN (pasoBBIMHI Iie-

pexofaMm ofecreumBaeT JANHAMAKY JKHBOH cHCTeMBl. BeimomHsas
¢yHKImIm0 paGouero BemecTsa, GeCIPePEIBHO M3MEHSS CBOIO CTPYKTY-
py, BOJa He HOCHT WHEOPMAINHN, B TO BpeMsi, KAK HeBOJIHbIE KOMIIOHEH
THI KIETKU ABJIAIOTCA HOCHUTRJIAMA MHPOPMAIUM.

Ha ymopsagoueHHOCTH CTPYKTYPBI BOJAL B OMOJIOrH9eCKAX CHCTEMAaX
o NeilcTBHeM BHYTPHKJIETOYHBIX O€JKOB yKasbIBaJM M Jpyrue aBTO-
pHl IPH paccMOTpPeHMH OMOdHEPTeTMYEeCKMX IPOIEccoB M MeXaHH3Ma
nagpnoneiictsuss B wirerke (Jacobson, 1953; Szent-Gyorgyi, 1957;
[TpuBamos, 1958).

Faaea deeamais

OTPUIATEJILHAS YHTPOIINS
BHYTPUKJIETOYHON BOJIbI

§ 1. B npenpigymieii riaase OBLIO TOKa3aHO, 9TO OTIHYHUTEILHBIM
CTPYKTYPHBIM CBOMCTBOM KUBOIl MATEPHH SABIAGTCA TEPMOIAOMIBHOCTE
ee CTPYKTYpHl IPM TeMIepaType CyIecCTBOBAHHS KABOIl CHCTEMBI.
CBoificTBO TepMOJAOMIBHOCTH CBS3aHO C 0COOBIM COCTOSTHHEM BOJIBI,
BXOJAINEIT B CTPYKTYPY JKMBOIl MaTepnd Kak INIaBHOM ee wacTd. B Ha-
CTOAIIeN IVIaBe JeMOHCTpPHpPYeTcs 2T0 ocoboe cOoCTOAHHEe CTPYKTYPEHI
BHYTPHKJIETOYHOI BOJLI Ha IpuMepe Hambojee IPOCTOM JKHBOU CH-
CTeMBI — DPATPOMATA MICKOIHTAOIINX.

KpacHelii KpoBAHOH IMapHK MJIEKONHUTAIONUX ABIAETCA Hambomee
IIPOCTOI KUBOI CHCTEMOIT Kak B MOPQOJIOrmYeckoM, Tak u B (PyHK-
MAOHAJIHHOM OTHOIMEHHWAX. JPHTPONUT JUINEeH He TOJBKO fA[apa, HO M
APYTHX XapaKTepHBIX OpraHesu, OTBeTCTBEHHBIX 3a CHeNu(UIecKue
¢yarmun krerkn ('mse, 1959).

B mopdosoraueckomM OTHOIIeHNN 0e3bANePHBIM HPATPOMHUT MOKHO
paccMaTpMBaTh KAaK MeNIOYeK, CTeHKH KOTOPOr0 HMEIOT TOJIIIHY
~200 A u cocrosT m3 mumonpoutennoB (~75%) m meGombmioil gacru
sonsl (~25%) (Waugh, 1947). OcuoBHas Macca apuTpomura, KOTO-
pasg HaXO[JUTCS BHYTPH MeIIOYKA, COCTOMT INIABHEIM 00pasoM M3 BOJIBI
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(~64%) u B ocrampHOM, TOUTH HeJHKOM, M3 0IH000pa3HbIX GeJIKOBBIX
MoMeRyx — remoraobnna (~34%) (Baapeprpen, 1951).

Ha ocnoBe 2IeKTPOHHOMMKDOCKONMYECKHX CHIMKOB INPUHAMAIOT,
9TO MOJIEKYJIHI TeMOINIOONHA PABHOMEPHO pacIpefieJeHsl B HPHTPOIH-
Te. Vlexomsi m3 reomerpHuyeckux cooDpasKeHmil, MOMKHO BBIYUCIUTE
pasMep SJIeMEeHTapHOM AYEHKH CO CTOPOHOH @, KOTOpas COMEPIKAT
onny moxaeryry Hb ¢ obbemom Vay, OKpy:KeHHYI0O MHOKECTBOM MOIIe-
Ky Hy0 ¢ o6mum o6semom Vi,o-

Tark rax
a* = Vap + Va,o

n
Va,0 == 2V,

TO
a® — 3VH1_~,

[Tockomsky momexyma Hb mmeer mpu6mmsnrensno dopmy mapa ¢ pa-
naycom r =~ 25 A (Low, 1953—1954), 1o

g 3
a ~ ]3/3VH1;. ﬂ]/?)- %- .r3 .t ~ 58A.

Orcioa MmHEMaXBHOe paccTosHHE MesKAy Moidekyioir Hb m mo-
BEPXHOCTBIO Kyba paBHO

dMHH - a-' e o 4A,

4TO0 COOTBETCTBYeT PACCTOAHMUIO, B KOTOPOM IPH HEILIOTHON (KpHCeTa-
TMIeCKOM) yIaKOBKe MOKeT HaXOAHTHCHA BCETO OJ{HA MOJEKYa BOJIbI.
MaxcumanbHoe paccrosHme Mexny Mosderyaoit Hb MOBEPXHO-

CTHI0O KyDa paBHO

dmaxc = ; Vg-— > 25A,

9TO COOTBETCTBYeT INECTH HEINIOTHO YIAKOBAHHEIM MOJEKYJIAM BOJIBI
(pme. 9). Taxmm obpasom, momexymrsr Hb BryTpum IPUTPOIUTA TIPH
PAaBHOMEPDHOM pacIpeeIeHNH OKPYIKeHBI CJIOAMH BOJLI OT OJHOHK [0
mecTH MOJeKylX. Bryrpukierounasi Bojga spurtpommra o6pasyer, cie-
AOBATENBHO, CINVIOIIHYI0 IPOCTPAHCTBEHHYIO CeTh, B IeTIAX KOTOPOIl
pacmmonoKensl MosneRyasl remoriobmna (Tpungep, Kysun, 1964).
MoskHO TpPEeAmoMOKATE, YTO MOJEKYJIHI BHYTPHKICTOUHON BOJBI
dpuTponuTa, obpasyomne Takylo a;KypHYIO TPexMepHYI0 NpaBHILHYIO
CeTh, He MOIyT HAXOAUTLECA B COCTOSAHHM XaOTHYECKOTO TEIIOBOTO
ABMKEHNA, & HaXOAATCA B COCTOAHHH KBAa3HMKPHCTAIIIMIECKOM, VIOPH-

JOYeHHON CTPYKTYPHI, HATIOA00MEe CTPYKTYPHI Jb/IA.
§ 2. B yHKIMOHATBEHOM OTHOIEHAW HPUTPOIHAT BEIIOTHIET B 0C-

HOBHOM (DyHKIMH CBA3BIBAHHA W Hepefadl KHCIOPOJA M VIJIEKHCJIOTO
raza. OyHKOusa CBA3LIBAHWUA W Hepefladydm KUCIOPOTA II0JHOCTHIO BhI-
MONIHACTCA MOJIEKYyJaMH reMorI00nHa, He3aBUCHMO OT TOTO, BKJIIOYEHEI
JIM OHM B IPOCTPAHCTBEHHYIO, KBA3MKPUCTAJIHIECCKYI0 CeTh M3 BHYTPH-
KJIeTOYHOM BOJBI HMJIM HAXOJATCA B BHJE PACTBOPEHHOTO BEI[ECTBA B
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Boje — pactBopurene. Ilponeccsl cBA3BIBaHMA H Iepeadd KHCIOPO/A
reMorJI06MHOM, KaK B 9PATPOIATE, TAK M B BOXHOM pacTBope, He Tpedy-
10T bHeprermyecknx sartpar. OmHAKO OSPHUTPONNUT, BHINOJHAIIAI B
ocHOBHOM (PYHKIHIO, CBSA3AaHHYI0 C HaJHYMeM B HEM MOJIEKYJ reMo-
riao0uHa, HempephIBHO pacxopyer sHepruio. OTciofa cieayer, 9T0 dHEp-
rusi Mera0oam3Ma SPUTPONHATA HE PacXOAyeTcs JUIA IIPOIecCOB, CB-e
3aHHBIX ¢ (yHKOmeir remoriobmHA, KOTOpas He TpeOyeT HHEepPruu.
Heo6xoquMo, TODTOMY, 3aKIIOYATh, YTO dHEprua Merabonmama 0esn-
AePHOr0 DPHUTPOIMMATA PACXOAYETCHA IOTHOCTHIO

VI TOJJIePRAaHAA CTPYKTYPhl BHYTPHKIETOIHOM 3

BOJBI APATPONHTA B YIOPAAOYEHHOM, KBA3WKPH-
crasangeckom cocrosunm. [las aToit mean 6esn-
SIMePHOMY OPHTPOIHTY Tpedyercsa TOJNBKO II0-
CTABIIUK CBOOOMHON XWMHYECKOM OSHEPrum —
IJII0KO3a M He TpedyerTcsa HMKAKMX IHIEBBIX Be- f
I[eCTB, COMAEPIKAIAX a30THCTHIE COeJHHEeHNs,
IleiicTBATENBHO, Oe3BANEPHEIH DPATPOIUT HE Pac-

XOJIyeT a30THCTHIe BellecTBa, NIOCKOJBKY B HEM HE 0
ITPOMCXOMAT TMPOIECCHl CHHTe3a OEIKOB. - c
PacxomoBarme cB0OOJHOII XHMHUYIECKOU dHEp-
K 10

LS
~

UM IJIIOKO3BI DPUTPOMUTOM ABISETCA HEIpephiB-
HBIM TIpomeccoM. XUMHUYECKAass OHEPTHA ITIOKO3BI

He IIpeBpallaeTcs, CJAefoBaTelbHO, B IOTEHIH-

QJIbHYI0 DHEPTUIO KaKOro-ind0 BHYTPHKIETOTHO- pp. 9.9 1eMeHTa pHAS
ro Bemectna, obsamaiomiero  TepMoCTaOHIBHON  gueiika  CTPYKTYpH
cTpykTypoil. Tak Kak B spaTpommTe IpOTEKaeT  OPUTPOIHTA, COZEp-
HeIPEePLIBHBIE  TPOTecC  pacXo0BaHMsA CBO- gﬁlﬁaﬂ hocico! 30 i
0O/HOIl DHEPTHH TIJIIOKO3BI 1 N3 HEro Helpepsis- KOTOpasg  OKpYy’KeHa
HBIM TIOTOKOM BBIJIeJIAETCA D9KBUBAJEHTHOE, B DHEP-  MOJEKYJaMH BOJIbI

reTHYeCKOM  OTHOIIEHWH,  KOJMYEeCTBO  Tell- _

Ja, TO clIefyer, 9T0 CBOOOJHAA DHEPrHA IIIOKO3BI PAaCXOIYeTCs DPHUT-
POOUTOM TOJBKO A COXPaHEHHA TepMoJabMIBHOTO COCTOAHHUS €ro
CTPYKTYPBl. BHYTpHKJIETOTHBIM BeliecTBOM, KOTOPOe HAaXOXHTCA B CO-
CTOAHNN TEepMOJAOMIBHON CTPYKTYpbI, MOKeT OBITh TOJBKO BHYTpH-
KJIeTOYHasi BOJa, a He reMOrM0O0MH, SABIAIMAACA TePMOCTAOMIBLHBIM
IpH TeMIepaType KU3HeAeATeIbHOCTH DPUTPOINTA.

Mz nmpuxopuM K ciaegyiomieMy BHIBOJAY: OCHOBHAA NHHAMUIECKAS
yHKOUsA TpocTeiilneil KUBOIl CHCTEMBI — HPATPOIMATA MIIEKOIIMTAIO-
UX — COCTOUT B HENMPEepPHIBHOM CO3JaHAH CTPYKTYPHPOBAHHOM (haskl
BOJIBI, KOTOpas IpH TeMIepaType KU3HEeIeATeIbHOCTH KIETKHA ABJIAET-
ca Tepmosabmipnoit. [lis spuTpommTa medn 9Toil (PYHKIOUM COCTOMT,
04eBHUHO, B CO3/[aHUM KOMIAKTHOM BBICOKOKOHIEHTPHPOBAHHON CH-
CTeMBl M3 MOIeKya remorao6mHoB. [las ocTaabHBIX 060Jiee CIOKHBIX
KJIETOK, YeM DPUTPOMHUT, KOTOPHIe BHIIOJHAIT pasmoobpasnule (PYHK-
nnm, (pasoBele Iepexojbl BHYTPHKJIETOYHON BOABI CO3TAOT TV
BHYTPEHHIOI0 MOOMJIBHOCTH JKWBOM MaTepuUH, KOTOpPAasd, IMO-BALEMOMY,

JIeJKUT B OCHOBe BCeX (PYHKIOMIT JKHBOI MaTepUH,
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970 mosioyKeHHe MOKeT OBITH cPOPMYJIHPOBAHO KaK TePMOJMHAMMU-
YeCKHU NPUHIMII CYN[eCTBOBAHUA JKUBOM MaTepPHU: RHBAag MaTepus
CYIOIECTBYET B BHJe JHHAMIYECKOH CHCTeMBI, BBHIIOJIHAIONIICH pasHo00-
‘pasuble paGodme IpoIeccsl, KOTOPhle HMOANAIOTCA MAaTePHAILHOMY MO-
NeJNPOBAHMIO; B OCHOBe OdTHX paboumx IIpOIeccOoB JIeKHT, OJHAKO,

\ spabora, KoTOpas He MOAAAETCA MaTepPHajJbHOMY MOJEINPOBAHUIO:
910 — paboTra 10 CO3MAHMIO CTPYKTYPHI JKUBOM MaTepuil, sBJIAIOMIEH-
¢l TepMOJaOMIBHON IpH TeMIepaType CYI[eCTBOBAHUA HTOH jKe JiH-
gaMqucHoﬁ CHCTEMBEL.

CosaTey MallmHy, efmHCTBeHHAs (PYHKOUA KOTOPOil cocTosma ObI
| B mocTpoeHWn cOOCTBEHHOH CTPYKTYpPhI H8 MaTepuala, TepMoJabmib-
V' | HOro mpm TeMmmepaType MAeATeNBHOCTH dTOH 7Ke MAIINHLL, SIBISETCSH,

JIO-BHAMMOMY, HEBO3MOKHEIM., [[pyrmMm cioBamm, J00as «HEKHBAS)
‘MammHa, TNOTIMHAINASACA BO BCEX CBOMX YacTAX 3aKOHAM (PHBHKN
¥ XHMUM B TeM CaMBIM BTOPOMY B3aKOHY TePMOAWHAMHUKH, COCTOHUT N3
TEPMOCTOMKOr0 MaTepuaJia. ‘

TepMoguHAMIYECKAN NPAHOUI CYIIECTBOBAHUA JKUBOU MaTepun
IIPOTUBOPEYNAT, CJIE[OBATEILHO, BTOPOMY HAYaJy TePMOJITHAMHUKH, KO-
TOPOMY NOJYMHAITCA JUHAMIYECKNe CHCTEeMBI HEeRMBOI IIPHPOBI;
9TOT NPUHIIHII, ABJIAIOINNIICA 0000ImenneM JaHHBIX TEOPETHYECKOU I
PKCIePNMEHTAJIbHOI OMOIOTHN, MMeeT CaMOCTOATeIbHOe N YHABEPCAIh-
HOe 3HaueHHe s MOHMMAaHWS (PU3UYECKOil CYIIHOCTH M CIemupuKm
JIBUFKEHNA JRUBOM MaTepHH.

[Tepexoanmm Temeph K ONMCAHUIO OILITOB, IIOKA3BLIBAIOIIHX, 9TO He
TOJBKO BHYTPHKJIETOYHAsI BOJla B HOPMAJIbHBIX YCIOBHAX CYIIECTBOBA-
HHASA SIBJSAETCS CTPYKTYPUPOBAHHOM, HO M BOJAA, UPOHMKAIOIIas B 3PH-
TPOIUT B YCJIOBHAX DKCIIEPHMEHTA, IIepexXOoJuT B CTPYKTYpPHpPOBAHHOE,
TepMosabuabHOe, HETAHTPONINMHOE COCTOAHME.

§ 3. I'vn (Good, 1960) mccneaoBan KUHETHKY paspyllieHHA dPHTPO-
OUTOB Yej0oBeKa II0J{ BO3JeiiCTBHEM IMIOTOHMYECKHUX PACTBOPOB MOJIY-
aMHIa MaJIOHOBOII KHUCJOTHI IIPH pasHOil TeMmueparype. B rmmoronn-
YeCKOM pacTBOpPe HPHUTPONUTHI HaOyXxaloT IOKa He JOCTUTHYTO Ipe-
meJbHOe IOJOKeHMe OCMOTHMYecKoro paBHoBecHuda. llpomece mabyxanms
PPUTPONNTA, OKAHYMBAIOIIHIACA IUOENbI0 KIeTRH M BBIXOMKICHHEM I3
Hee reMorjio0mMHa, IPOTEKAaeT TeM MeJJIeHHee, YeM HIKe TeMIieparypa.

Ha pme. 10 nmpuBejieHbl KpUBBIe KHHETHKH IeMOJIH3a, IMOJYy4YeHHBIC
['yioM Ha OCHOBe YKCIEPHMEHTAJNBHBIX JAHHBIX O BO3JICMCTBUM Ha
OPHTPOIATHI THIIOTOHAYECKOTO PacTBOpa, COOTBETCTBYIONIEr0 OCMOTH-
YeCKOMY JIaBIEHMIO B O arm 1pu pasHoil Temmeparype. Ha ocm opnm-
HAT OTJOZKEeHBI IPOIEHTHI IeMOrjao0HHA, YyCTaHOBJIEHHBIE IIO OITHIE-
CKOMY IIOKasaTemjio, a Ha ocm abcmmec — Bpemsa (B muH.). Hpaitass
jieBasi KPUBas COOTBETCTBYET IIPOIECCY paspylIeHHs dPATPOIUTOB IIOJL
BO3IEHCTBIeM TUIOTOHHYecKoro pactrsopa mpm 39°. Ilocaepylomue
KpHBBLIE COOTBETCTBYIOT 00jice HH3KMM TeMIepaTypaM CO C/BUIOM Ha
5°. 7. :0:-30% 20% u 2. I.; mo. 9 C. |

Kunernueckue KpuBeie, MOJyIeHHEIe Ha 0CHOBe ONBITOB 1'yja, mpes-
cTaBiAT coboit rpadmuecKkue m3o0pasKeHHs Ipolecca paspyllieHnsA
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KJIeTKA, KOTOpHIit HaunHaeTcss ¢ MoMenra ¢t = ( (T. e. ¢ MOMEHTa BO3-
neficTBUA THIOTOHHYECKOrO PacTBOpa) M KOHYAETCA AKTOM reMomnsa,
T. e. TOCJHeNHeil CcTajqWeir B Tpomecce paspymenms spurponura. Ila-
paMeTpoM CKOpPOCTHM IIpoIecca PaspylmIeHHsa KICTKN ABIACTCH BeIMIH-

Ha —, I7ie [ — IPOMEKYTOK BPeMeHH, KOTOPBIII HAYMHAETCH ¢ MOMEHTA

t = 0 u xomgaercss momenToM, coorsercrsyiomuym 00% Hb, mim mak-
CAMAJBHOMY. KOJTMIECTBY PHTPOLATOB, KOTOPhIe IeMOTH3HPYIOT B e/(A-
HEIY BpeMenu. S-06pa3HEIl XapakTep KHHETHYECKHX KPHBBIX 00~
SCHSIeTCA TeM, YTO IIPOIecc IeMojn3a IIPOHCXOMUT B MOMYIAINNNA
00 -~ —p op A——0- == =4~ === R
1

e - —T>"1 —
0 W 20 30 4 50 60 70 80 90 100 MuH.

Puc. 10. Biunsane m3MeHeHHA TeMIepaTyphl Ha CKOPOCTH
mpomecca TeMOoJH3a B THIOTOHHYECKOM pacTBope (5 ama)

[mo 'yny (Good, 1960)].

N3 PasIMIHBIX BO3PACTHBIX I'PYII HPHTPONATOB, OOHAPYHKIBAIOMIMX I'a-
yCCOBO pacipejeeHne OTHOCATEIBHO X OCMOTHYECKOM YCTOUIHBOCTH
(Marks et al., 1958).

PacemaTpuBast Ipomece pa3pymeHus dPUTPONHUTOB ¢ TOYKH 3PEHHA
xummrueckoit knaernkn, Good mceaenoBas 3aBHCMMOCTE CKOPOCTH pas-
PYIIeHUA KIETOK OT TeMIepaTyphl HA OCHOBe ypaBHEHMS AppeHuyca:

L 1

gV =1g A — —5m 7 (1)

rae V — CROpOCTH IpoIecca pa3pylieHns SpHTPOIATOB;
F — sHeprusa akTHBAIWH IIPOIEcca;
R — rasoBasi MOCTOsIHHASA;
T — abcomoTHAA TeMmeparypa,
n A — nmocrosgHHAA,

1 1
[TofcTaBnsia B ypaBHeHHe AppeHHMyca BeqWdmHy —— i V 1 o
g A, monyanMm
1 1 E 1
g =8 % I R"T" (2)

[Tonp3ysAch ONBITHREIMA AaHHEBIME #3 puc. 10, MBI BBIYHCANIN IIO-
CTOAHHBIE YpaBHeHHA AppeHHyca:
1 F
lg o = 9,02 15 |
0

2,3R

— B0A4T. (3)
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Ha pme. 11 noxasamo rpadumueckoe mnsoOpaskeHne 3aBHUCHMOCTH

1
lg —~ OT -Ti—- 10° pas ousiTHEIX mammeix m3 pme. 10. Kax Bummo, ara

3aBHCMMOCTb OOHapy;KUBaeT JHMHEITHOCTH COTJIACHO ypaBHeHUI0 Ap-
peHmyca.

PaccMorpum B lanbHeiilieM nporece paspyuieHuss 9pATPOIUTOB Ha
ocHOBe TeopHu abCONIOTHBIX cKopocrteii peakmumit (I'meccrom m np.,

31 32 33 3% 95T sg Lt
1 =l = L——l—’—f—r-ﬁ

Pue. 11. 3aBucnMocTh CKOPOCTH IpoIecca reMoJimsa
OT TeMIlepaTyphl

|
ITo ocn opauuar — lg s ({ — BpemAa BO3NNEeHCTBMA TIUNOTOHH-

1' 3
YeCKOro pacrsopa); mno ocu abemmec — T A0

1948) m orosnmecTsum ypaBHeHHe AppeHmyca ¢ OCHOBHBIM YpAaBHEHI-
eM DTOM TeOPHH:

KT, AS  AH 4
r V23R ~ 2.3RT °

lgkl'= lg

rae k" — ckopocts peakmun (cex™!);
k — nocrosuHas BoabsmMaHa:
I' — abcomoTHas TeMIeparypa;
h — nocrosunan [lmanka;
AS — pHTpONINA aKTHBAIHN;
n AH— remmora akTuBamnum.
N3
1

—

— =k n B~ AH

CJe/lyeT, 4To
I 1
S

kT AS
_—- lg h + 23R (5)

_ = 9,02, noxyumx
0

0

u orciona npu 7 = 298° u lg
AS = — 17 kaa. epad™.moav™. (6)
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YncnenHoe 3HAauYeHmEe JHTPONMNM aKTHBAIHM COBIANaeT Mo abco-

JIOTHOH BEeNMYHHE C BEJIHYHHON DHTPOIHI BOJBI IIPM CTaHJAapPTHBIX
yenosuax — 7' = 298° (Kupees, 1955) :

Scramn = 16,7 raa- 2pad™. moav!. (7)

§ 4. Ilpumenenne ypasmenms Appemmyca TIs aHAIH3a KIHETHKH
nponecca paspymieHdsi dpUTPONNTOB ITOJ BO3/CHCTBHEM T'HIOTOHIITC-
CKOTO pacTBOpa Ipm PasHBIX TeMIlepaTypax OCHOBAHO Ha CIEVIOI[eM
IIPEAIIONIOKEHAN: TPOMece paspylleHuss KIeTKNM IPOUCXOIAT B KajK-

0i KIeTKe He3aBUCHMO OT JPYTHX B BHJIe MOHOMOJIEKYJIAPHOI peak-
1 E

nun. IlocrossHEEIe ypaBHEeHHSA AppeHHyca—t; H —0Tpaskal0T HEKOTO-

PBIe TIPOYHOCTHBIE CBOMCTBA KJIETKM, KOTOPHIE BBIABJIAIOTCA B IIPOLEC-

o |
ce ee paspymeHns. MaTepmperanmums moCTOAHHON— B CMBICIE TEO-

Lo
pun abCOMIOTHBIX CKOPOCTEH peakmun

L3 s
Lo h

O3HAYaeT, YTO paspymialoulascsa KIeTKa B IEJOM IpeacTaBiseT coboii
TUTAaHTCKAH aKTHUBUPOBAHHBIL KoMIieke. MexaHm3M paspymieHns
KJICTKI B TI'UIIOTOHMYECKOM pAacTBOpPe COCTOHMT B NPOHNKHOBEHHH B
RJIETKY BO/IBI M3 MEKKJIETOYHOM cpenbl. Boma, mpormkas B ximeTky ms
MEKKIETOYHOM CPeJbl, IePeX0uT U3 COCTOSHUS BOIBI — pacTBOpPUTENA
B COCTOAHIE KPMCTANIAYECKOM, BHYTPUKJIETOYHOI BOMBL. OTOT dazo-
BBEIII ITepexo;; BOALI M3 MeHee YOOPAXOYEHHOI0 COCTOSHUS BHEKJIETOU-
HOM BOJIBI B D0Jiee YIHOPAMOYCHHOE COCTOSHITE BHYTPURICTOYHON BOJ(BI
XapPaKkTepu3yeTcs OTPHIATEeNbHBIM 3HAYEHHEM HHTPOINM aKTHBAIIAN
B TIpoIecce paspymieHHs KIeTKH HPH CTaHJAPTHOH TeMIlepaType:
AS =~ —17 gax - rpag~! - mosp—".

Ecim Takoit MexaHH3M pa3spymIeHms KIeTKH B THIOTOHIITECKOM
pacTBOpe IpaBHJIeH, TO COBHAJACHHE 1(0 a0COMIOTHOI BeJIMINHE THCIICH-
HBIX 3HAYEHUI CTAHAAPTHONW DHTPOINK BOIBI MOJKET paccMaTpuBaThCSI
KaK yKazaHme Ha TO, YTO BOJIa BHYTPH KJIETKH HAXOAHUTCS B COCTOSHNII

MaKCHMAQJIbHOM YIOPAMOYEHHOCTH — B COCTOAHMM, NOCTHTAeMOM B He-
RUBBIX CHCTEMAaX TOJBKO mpu abcomioTHOM myse Temuepatypst (Tpup-—

uep, 19646, B).

Runernueckmii amamms mpomecéca paspymenns DPUTPONHUTA TIOJI
BO3/ICHCTBAEM THIIOTOHAYECKOTO PACTBOpPA MPHBOJANT, CJIeJ0BATENBHO,
K BBIBOJLY, 4TO BOJIa BHYTPH KJIETKM HaXOJHUTCH B KBA3HKPICTAJIHIe-
CKOM MaKCHMAJBHO ymopApgodeHHOM cocrosamu. Opranmsamms cTpyk-
TYPEL BOJbI, IPOHUKAIOMIEN B KJIETKY, CBf3aHA € (DH3MOJIOTHYCCKIM
COCTOAHNEM BHYTPHKIETOYHBIX Oexaxos. IIpumenumocts Teopmm abeo-
MIOTHBIX CKOPOCTeH PeaRIMil /I ONMCAHNA (PUBHOIOIHICCKIX TTPOTeC-
COB Ha ypOBHE 0eJKOBBIX MOJEKYJ B (hyHKIMOHHPYIOMEM Oprae Obiira
mokasaHa ¥Ypbaxom (1960) mpm mccaepmosannm Gmodmamueckoii Teo-

pHNI MaMATH.
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INOCJIECJIOBUE

VrTepuperanus HEeKOTOPHIX OMOJIOrHMYECKNX sIBJICHHH B HX 9Hepre-
THIeCKOM ¥ OHTPONMITHOM acleKkTax npuseja K (OpMyJInpoBaHMIO
CHeYIOINUX YpaBHEHHII, KOTOPbIe, KAK MBI IIOJIaraeM, BBIPAKAIOT OC-
HOBHBIE 3aKOHOMEPHOCTH OMOJOTHYeCKOM TepMOJAHHAMUKH.

1. TepmogmEaMHYECKasg TeopeMa OMOJIOrAYeCKON 3BOJIIOIUA:

g 1-(‘-1-331‘ * (t—to)

W 6son (t) ~ ek Kk \ dt )Mauc

2. 3aKoH OMOJIOrHIeCcKOM ajlanTaum:
A

Sger () = M;f“i In 1 (t).

3. TepMoMHAMAYECKOE ypaBHeHHe 00MeHa BeIecTs:

A (TS HEI") A (AMHH i'ln IOCH) A (Ammi' In Ie)

At — At At = Aocr +,4e-

4. 3aK0H HaKOILUIeHUA HHMOpMaATNN

LEWY ( dsm) (R
I on(t) =2 pAymni \ 4 /maxc: k

KuBag cmcrema INpejcTaBisger co00i TepMOAMHAMAIECCKI OTKPBI-
TYI0 CHCTEMY, CTPYKTypa KOTOpOil obmajaer HEOTPaHNYEeHHOI MHKPO-
reTeporeHHoCTHIO.

JlunmamMpueckasi CTPyKTypa JKUBOTO ABJIACTCH TepMOJa0MILHOM, H,
coBepIIas BHYTPeHHHE aHTHHIYRTyalHOHHBIE paGoume IIPOIECCHI, OHA
npuoGperaer Bce GOIbIIEe YIOPAAOYEHHOCTH B MpOIeccax ajarTarimt

1 DBOJIOIAN OPraHu3MOB.
Kax OBLIO M3JI03KEHO B HACTOAIIEM HMCCJeJ0BaHNH, OPraHu3M B XO/e

aJallTaAIE ¥ HBONIONAH HAKOIUIAET MHQOPMAIHIO M COXPAHJET Ha-
KOMJeHHYI0 WHEOPMAIAI0 B CBOMX HEBOMHBIX CTPYKTypax. Ha cra-
OmapHOCTH MHEMOpPMAIMKM B OpraHmsMe yKasall dapsaccep (Elsasser,
1958), mojuepKuBasi, YTO 3AKOHBI, KOTOPhIe YIPABJAIOT cTa0MIBHOCTHIO
prd)OpMaNEl B OpraHmaMe, OTPAKAlOT ero BHYTPEHHIO0 AUHAMUEY X
TOJIBKO B HE3HAYUTEJIBHOIl CTEeNeH! 3aBHCAT OT nHdopMau, IOCTY-
MAaIoNeil B OprainaM M3 OKPYIKAIOm[eil Cpe/ibl.

“ JloctossHHAS TeHeTHmUecKasg MWHEMOpMaIus, 3aKpelieHHas B XOAE€
' (pmmoreHes3a M OIpeJeNAON[As CTEPEOTHIHOCTE pPIAA 00OMEHHBIX IIPO-
[[eCCOB OpraHmaMa, COXpaHgeTCs B CTPYKRTypaxX FKUBOIL CHCTEMBI, KO-
Topble 00/1a71al0T OTHOCHTEJIBHO GOJBIIOI TEePMOYCTOMYNBOCTHIO. ITn

——
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CTPYRTYPHI — Je30KCUPNOOHYKICNHOBBIE KHCJIOTHI — (CHOPATAHBIY B
RIIeTOYHOM fAJipe. |

Yro Kacaercs BOBHHKHOBeHNs MHEGOpMADNHA y MeTaboan3ampylonux
“ OpraHm3MOB B X0/l WX ajanTanun i HBOJIONHH, TO HAJO IMOJaraTh, ITO,
; nmporeccs BO3HHKHOBeHHs WH(MOpMaIHH B ;KABOM CHCTEME IIpejCTaB-
. asoT coboii OCHOBHOE CBOMCTBO JKHBOII MaTepHH, OTAMYAlOIiee ee OT |
:"‘: HEe/KNBOI MaTepPHH. |

ot 1

& Mgsr npuxoanM K caeAyiOlieMy HTOTY: OCHOBHOE CBOMCTBO JKHBO-
* 10 — 9710 Hammume MHMOPMAIMOHHOTO COMePIKAHMsA, KOTOPOe BO3HHUKA-

eT M COXpaHseTcsa B HEBOJHBIX CTPYKTYpax KHBOU CHCTEMBI B XOJe
aJlanTalIl 1 H9BOJIOIAN JKUBLIX OPraHu3MOB.

d':‘-'
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HPHIOKERAE

II. I' . Ryaneyoe

K NCTOPMM BOIIPOCA O NIPMMEHEHNN TEPMO/MHAMHRU
B bBNOJIOTHNHA

D macrogmiee BpeMs, B CBA3N ¢ Pa3BUTHCM Teopnm MHQOpMAnuu, 3HAUYATEIb-
HO YBeJNUYMICA HHTEepec K TePMOJAMHAMHYCCKAM MCCJICI0OBAHUAM JKABOTO BeIlecT-
pa. JOOHapysReHa TecHasg cBA3h mEGOPMALMH ¢ OTPHIATEILHOI DHTpOIMEl, a
STAKJKe CBA3H IMOCJE/IHEN ¢ ABICHUAMME KU3HH. B HEKOTOPHIX CJydasx IIPHBeJIeH-
HBEI@ BBIII? CBEJCHUS PACCMATPHBAIOTCA KaK HAyYHbIe Pe3yJabTaThl ITOCJETHHX
JIeT.

Heo0xouMo OTMETHTH, UTO B HAYKe PEAKO «HEORUIAHHO» POKAAIOTCS HO-
BLIC WJIeH — 4Yallle BCero 3TH WJAeH MMeT JUIATENLHYI0 IIPeJLCTOPHIO, HO HE
OblJim NPaBMJILHO IOHATHEI COBPEMEHHHAKAMM.

PosKienne TepMOJiMHAMURE KaK CaMOCTOATEJIbHOM HayRM, BRIIOYAA ITOHATHE
QHEePIuH, KOTOpoe IOSBMIOCH W OQOPMHIOCH B CAMOCTOATEJHHOE MOHATHE JeT
yepesd 10—20 mocie moABJCHHA TePMOJHHAMHKH, TECHO CBA3AHO C AHATH30M omo-
JOTAYCCKUX SBJCHEIT. 9T0 0coOOEHHO 3aMeTHO, ecjm OOpaTHTHCA K aHAJHM3Yy CO-
crosinms Hayku mo 1840 r. TlomaTne sHeprum OTCYTCTBYET. SBIeHHA 00BACHAIOT-
¢s JICIICTBHEM «CHJIY, YHCJO0 KOTOPHIX HpmOJmKaeTca K 4YHCIy HAOIIO{aeMbIX
seiennit. Ilapaay ¢ «2JIeRTpPUWYECKOU», «(MAarHUTHOU» M JPYIHMH CHJIAMH CyIIe-
CTBYOT M (GKH3HEHHAA CHIa», 00bACHAIONIAN sIBJISHHS KU3HM. Ecim o0bsacHeHne
¢ TOMOIBIO0 «CHJIBIY HE MPeACTABJACTCA YAOOHLIM, TO MCIIOJIb3YOTCS HEKNTOPHIX
duony — «remropopy. VMerHO B DTOIl CHTYyanunm # IOABJIAIOTCH padoTsl ppava,

 ¢TOXH HeOOBMHEIe NS ero CorpeMeHHMKOB — (usmkros. PobGepr IOmmyc Maitep

\/cunTaer, 4To CYMmECcTBYeT eQHHCTBO BCeX CHJI IPHPOJABLI M 3aKOH COXpaHeHH A CH-
apt. O y1aepiiaer, 470 eAHHCTBEHHON CHJIOH, oOecHeYHBaIONed CyIecTBOBA-
HEO BCeX JKABMX OpPranmaMoB, ofecreumBalomieir Bce pasnooOpasme JBUIKeHHSA
Ka®k JKUBOTHLIX, TAK M PACTOHHM, fAIBJISETCA CHJIa, IoJy4YaeMas B BH/Ie CBeTa OT
Coanma. BoJiee Toro, ara K0 cmja IIPHBOJUT B JIBUJKeHHEe OPraHu3M YeJIOBEKa,
MO3BOJISS €My IMepeMemaThea U Aase jayMars. 9tu coobpamenua P. JO. Maitepa
OBLIN CTOJH 1EOOLIMHBI JJIA TOTO BPEMEHM, CKOJb TPUBHAJIbHBIMU OHEH KaiKyTCA
HAIMM coBpeMeHnmkaM. IocaefcTBHsA OHTHX BHICKA3BIBAHMU PAZOBOTO Bpava
okasasmcesh Tparmdyeckmmu. P. 0. Maitep, aBTOp Tpex OCHOBONIOJAraloIIuX pabor
no repmommuamuke (P, I0. Maiiep. «3akoH coxpaHeHMsA W TNpeBpalleHHA
oneprumy. M.— JI, 1933), okasmpaeTcsa B cyMmaciiejuem oMe, Ije nouTa JAecATh
IeT ero MBITAIOTCA BBLIEUUTH OT CTOJEL HEOOBIYMHBIX B3IVIAOB HA MHD.

K 1850 r. paGoramu Tomicona m Huaysmyca (B KH. «BTopoe mavajo TepMO-
nepamMukmy. M.— JI., 1934; «Mexanmueckas TeOpHs Telllay) YCTaHABJIHBAIOTCH
OCHOBHBIC B3AKOHOMEPHOCTH TEePMOJMHAMMEM, IOJYYHBIIAE M3BECTHOCTE KaR
IePBHIA M BTOPOW 3aKOHBI TePMOJHMHAMHKH,
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IlepBElil 8aKOH TePMOJMHAMAKHE — 3aKOH COXPAHCHWA DHEPIHM — OTHOCHTCH
K THCJY INWPOKC H3BECTHBIX 3aKCHOB. BTOpOil 3aKOH TOPMOJMHAMUKHE — 3aKOH
BO3PACTAHAA SHTPONMYW OTHOCATCA K YHCJAY MeHee Mm3BecTHHIX. OpHoit 3 gopmy-
JHPOBOK BTOPOro 3aKuHA TepMoameaMmim Owbuia gopmyamposra Tommcona, r7ie
9TOT BaKOH paccMaTpHBAJICA, KaK 3aKOH paccegHHsa Jyumeroir sHepruu. Corjac-
HO BTOil (OPMYJIMPOBKe TOMJOT? HATDCTHIX TEJN PACCEMBAGTCA B MHPOBOM ITpO-
CTPAHCTBe M HE MOKET CYIECTBOBATH [PONECCOB, B Pe3yJbTaTe KOTOPHIX OHA
MOJKET CHOBE COCPeAOTOYHTHCHA M HAYATHh BHOBlL AKTHBHO (PYHKIMOHHPOBATE.

Hpmvepro yepes 25 set nmociae PopMyIUPOBEM BTOPOTO 3aKOHA TEPMOIIHA-
MHUKN KaK 3aKOHA PacCesHMA OHEePruH, HJIM KaK 3aKOHA HEBO3MOKHOCTH BEeYHO-
IO ABUraTels BTOPOro pojia, moasidarcsa paborsr JI. Boasmvmama, K 1878 r. Bro-
POM B3aKOH TEPMOJAMHAMHKH IOJYyYaeT CTATHCTHYCCKYI0 MHTEPIPETAIHIO U B
TAKOM BHJIe CYIIECTBYOT L0 HACTOAUET0 BpeMenw.

Vixke B 1886 r. JI. Boxbsnman cosepmiaeT HMONBITKY MATh TePMOJIMHAMIYCCKA M
aQHAJIN3 sBNCHHH KU3HA. B cpoeit Ousecrtsmieit peum, Npou3HeCeHHOII Ha 3aceya-
HIH AKajemuun Hayk B Beme, oH rosopur:

«Bceodman Gopnba 3a cymiecTBoBanue, 0XBAaTHIBAIOIAA BECh OPraHMYCCKMIL
Mup, He ecth Oopnda 3a BEIECTBO: XHMHYCCKMAO HJIEMEHTHI OPraHMYeCcKOro Berle-
CTBA HAXO[ATCA B M30BITKEe B BO3AyXe, BOJe M 3eMJe; 9TO Taxkke He Oopnhba 3a
9HEepPruio,— OHa, K CoMajenuio, B Hempespatamoit gopme, B ¢dopMe TeIoTH,
oeIpo paccedaHa BO BceX Teaax; ato Oopbba 3a 9HTPONMIO, CTAHOBAIIYVIOCH O-
CTYITHOII IPH Iepexojie PHEePrum OT NBUIAOIIer0 COJHIA K XOJOXHON 3eMJe»
(mmr. o K. A. Tamupsaszesy. Counmenus, 1. I, 1937 r., crp. 442). Yepes 60 et
9TOT Ke BEIBOJ Oymer chenan 9. Illpemmarepom B ero kumure «UTo Taroe KU3HL
¢ Touki apeamsa gusnruy (MJL 1947).

Lntupyemasa peus JI. Boabsnimana moker OBITH M ocTadach OBl me3aMedeH-
HOM, ecam OBl amaJmW3 HTOIl MpobiaeMsl He IpusjieKkan BumManusa K. A. TuMmupssze-
Ba. H. A. TummpsazesB Bujesx crnenmpmuecKkyio TePMOAMHAMAYICCKYIO (DYHRINIIO
XJ0pomiioBoro anmapara pacTeHHMil MMEHHO B TOM, YTO OHA MTpaer poib Io-
CPe/THIKAa MERIAy paccemBalonuMcA B MHUPOBOM IPOCTPAHCTBE M3JIVICHHEM WN
CKPBITOM XHMHYECKOIl dHeprmeil MpoayKToB (DOTOCHHTE3a, ABIAIONIIXCS OCHOBOIL
BCOX 1POABICHHUM JBUKEHUA, KOTOPLIe MBI HaOIOaeM B PacTHTEIBHOM W JKHBOT-
HOM MEDpe. dra rouka spenmsa K. A, Tmmupssesa Hamuia orpaskenme B ero Hpy-
HAAHCKON JieKnuu «0 KoCcMUYecKkoil posm pacTeHMs», npountamHoii mm B 1903 1.
B Jlongone. Ecan ne 3a0pBath 0 (OpMyJHpPOBKE BTOPOr0 3aKOHA TePMOIHHAM-
KH, KoTopasa Oputa pacnpocrpanena Kk Hadamy XX Bexa (T. e. 3aKOH paccestHUA
smeprum), To nosunma . A. Tmvupsascsa ogesmua.

«..Bompoc 0 KoCMMYECKOIT POJII pacTeHHs SIBISETCA KaKOM-TO IMOTPaHMYHOI
00J1aCTBIO M@Ky ABYMS BOJUKAMH 0000IMeHMAMH ITPONIIOT0 BEKA, CBA3AHHBIMIM
¢ mmenamu Jlopga Heanbsmra m Yapanza /lapmna — Mesky y4eHmeM 0 pacces-
HUM 9HePrum u yuyeHueMm o Goepnbe 3a cymecrBoBanmey (K. A. Tumupsase s.
Counmenus, T. I, 1937, erp. 442).

B srom e miaame H. A. TmMmupsases paccMaTpmBaeT TepPMOAHHAMIYECKYIO
0cO0CHNIVCTEh XJ0PO@ILLIOBoro anmapara. O munier:

«...30PHO xnopogm.na TOT OKYC, TAa TOYKA B MHPOBOM IIPOCTPAHCTBE, B KO-
TOPOil JKUBAsl CHIA COJHEYHOTO JIy4ya, MpeBpamasnch B XUMAYECKOe HAIPSKeHue,
cjlaraercsr, HaKOIISAeTCA A TOro, 4ToOBI BITOCJEJICTBAM HMCIIOABOJL 0CBOOOJ:-
HaThCA B TeX pasuHoo0OpasHbiX NIPOABJICHUAX JBHIKEHUA, KOTOPBIe HAM IpejcTan-
JAIOT OPraHMsMEI KaK pacTATeNbHEIC, Tak H ;kuBOTHEIe. Takmm obpasom, 3epHo
xjaopomiiia — MCXOHASA TOYKA BCAKOTO OPraHMYECKOTrO JBMIKEHMs, BCEro TOro,
YTO MLI PasyMeeM 110/, CJOBOM JKH3HDLY.

Obpamasice k padoram 1903 r., MEl HAPYIIHIX XPOHOJIOTHMUECKYIO TOCIEIOBA-
TOJILHOCTh WCIOJL30BAHMA TePMOJAMHAMAYCCKOTO aHaJM3a ABJeHWE ;ruanu. Enge
B 1901 r. cocrosica XI cnean pycckux ecrecTBomcnsiTaTeseit m spadeir. Ha stom
Che3Jie ¢ JoKIagoM Ha TemMy «DH3UMKO-MexaHuyecKasg MOJIENb ;RUBOM MaTepHmy
BeicTynmt . A, ¥mon. Ecam npuuAaTh BO BHIMaHHS, YTO TPETHIl 3aKOH TepMO-
AAHAMHKY. B3BCCTHBLIM Terepb IOl Ho3BaHueM Teopemnl HepHeTa, emfe He cymie-
cTBOBaJ, TO peub H. A. YMoBa copep/RuT npemiosKenne 0 BBeJIeHHNM HOBOI'O 3aKO-
HQ TCPMOJMHAMHKHN JUIA BBIpasKeHUs cuenuduuccKuX (QYHKIUIT KHUBON MaTepHM.
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«Bre axTel Matepum, cmoco0HOM K CTPOWHBIM JIBHKeHHAM W CHaOKeHHOIT
PUBURO-XHMRUCCKUME IpucIocobIcmaME 0T00pa, IPeJICTaBIAIOTCA CTOPOHHeMY
3pUTeI0 cO3HATeNLHEIMM akTaMu. O160p ecth opyaue GopLOBI ¢ HECTPOUHOCTHIO,
¢ pOCTOM PHTpOIMH. dro copTHpywmmit gemon Maxcpesia, HaOIOAABIIHIA M
OTOMpAIOIIHIT MOJEKY/IB! 110 ¢cBoeMy yemoTperEnio. Or00op BRIIOYAETCHA B IMOHATHE
crpouHocTH. MBI RMeeM JiBa sakoHa TepPMOJIMHAMHKH, YUPaBJIAOIMX ITpomecca-
MU TIPHPOJIBI; MBI He HMeeM 3aKOHA WJM IOHATHA, KOTOpoe OBl BKIIOYHIO IPO-
MECCHl JKM3HN B Iporecehl npupojabl. CymiecTBoOBaHme B IIPHPOJe IPHACIOCODJIe-
auit 016opa, BOCCTAHABAMBEIIEX CTPOMHOCTh M BRIIOYAIOIUX B cebs xuBoe,
MOJRHO, ITO-BHJIAMOMY, COCTaBHTH COJepP/KaHMe HTOr0 TPeThero 3aKoHA»
(H. A. ¥ Mo B. «Dusnko-Mexanmyeckasas Mojpens ;kusoit Marepum». CIIO., 1902).

Taxnm oOpasom, eme B 1901 r. BHOCHIOCH HIPEJUIOKEHEE O PACIIMPEHUHA Tep-
MOJIUHAMIKH, KOTOPOe BKJIIOMAeT HAJMYHEe HPOoIeccoB, MPAMO IPOTHBOIMOJIOMHBIX
BTOPOMY 3aKCHY TePMOI@HAMUKH, pecie/ylonee ejab ykasaTh Clenu@uIeckyio
TEPMOJITHAMMYECKYI0 3aKOHOMEPHOCTEL sBJeHMIl j;KH3HM. D HacrosImee npems
NOBOJBLHO TPYAHO yeraHosuTh ¢BaA3b mjeit H. A. Ymosa m K. A. Tummpsasesa.
MOZKHO I10JIaraTh, 9TO JIBA PYCCKUX YYeHBIX OBLIM COIVIACHBI B CBOMX IIO3MIMAX
110 TePMO,(MIIAMEYECKIM O0COOEHHOCTAM JREUBOTO BemiecTsa. B CBOMX IOCIeyio-
wux paborax H. A. Ymos, Tak e Kax n K. A. TaMupsases, HEOMHOKPATHO BO3-
BpamaeTcs K 9TOMY BOIIPOCY.

C 1905 r. masBagHas Tema noasiasgercsa B pamxe pador @. Ayspbaxa. Omuaxo,
kak Owl passuBasg Mmeicab H. A. Ymosa, @. Ayapbax BBOAHUT B TePMOJHHAMHKY
HOBOE@ TOHATHE «IRTPOIMA», T. €. MOHATHE IIPAMO IIPOTHBOIIOJIOKHOO IIOHATHIO
«aarpormsy. He menee xapakrepua pabora 1911 r. «Ixrponmam mwim usnge-
crasg Teopms ;xmanmy (CIIO), manmmcannan @. Ayspbaxom. B macrosiniee Bpems,
KOT/Ia TePMUH «OTPHIATEJbHAA) DHTPOIMA CTAJ BCTPOYATHCA B MHOTOYMCIOHHBIX
CTAThAX, MMOJE31H0 BCIOMHHTEL YCJIOBMA BO3HUKHOBEHHS 9TOr0 IOHATHA. JTO IO-
HATHE BCErja CBA3BIBAJOCH C SBJEHUSAMHN KU3HM M COOTBETCTBOBAJO, KAK TOYHO
gfmeqa.u H. A. YMos, mousaTuio orbopa Wim, B COBpeMeHHOI (POpMyJIMpOBKe, BBI-
opa. ,

XoTs BCe M3JI0KeHHOE BHIIO II0OKA3BIBAET, YTO 00JBIIOE YHCJIO0 VYCHBIX
NBITAJOCH HAUTA B TePMOJHHAMHYECKOM aHAJH3e HEeKOTOphle CyIIecTBeHUble
NpPU3HAKY JKABOr0 BemiecTBa, 9TH pabOTHI 3HAYHMTENBHO ONEPe/HJIH CBO® BpeMs
M NPARTHYECKH OCTAJHCH HEIMOHATHBIMH COBPeMeHHMEKaM asTopoB. MojKHO 3a-
MEeTHTH, UTO KRayJIBI BRIBOA IpumoOpeTaeT 3HAYCHNe JIMIIbL B ONpeJieJieHHOe Bpe-
Ms, KOIJla CaMO eCTeCTBO3HAHME XOJ0M MCTOPHYECKOTO Pas3BHTHA HAYKH OKa3bl-
BAeTCHA MOJATOTOBJICHHBIM K 9TOMY BBIBCAY. TUIIMYHBIM IIPEMEPOM TaKOM «IIPeK-
nespeMerHocTHy ABHaNCh padorer K. 3. I[MOAKOBCKOro, IOCBAIICHHBIE OTOI
sie  npobaeme, IlogpoOueiit amanns stux pabor Obwr Bemonamen M. M. I'saem
B camoe mociaenuee spemsa (M. U. I'vait. «K. 9. IlmoakoBckuit o Kpyrosopore
speprum», AH CCCP, 1957; «O manomasectHOil runoTese I{moakoscroro», Kay-
ra, 1999).

BO3HHKHOBEHHO TeOXHMHH, a 3aTeM M OMOIeOXHMHH, 0Ka3aJ0 CYIINeCTBeHHOe
BO3J[eMCTBHE HA JaJbHeillnee pPasBHTHE BCeil HAYKH O KU3HHM. BecbMa BeJIHK
BRJIAJ B OCHOBBI TEPMOJIMHAMHYECKOTO aHaJm3a ABJEHHH IKA3HM, C/leJaHHblll
B. . Bepuajgckum. Mer mosiaraem, 4to paborsl 1o Omoreoxmmum obecrevmin
CYI[ECTBeHHOe W3MEHEHHe TOYKM 3peHus Ha OmoJjormdeckme ssjaenus. B mepnylo
OUCPEeh HTO OTHOCHUTCA K IOHMMAAMIO CAMOI0 ABJICHHS KN3HM.

DU3N0J0TN, UCCACAYA OTAEJLHBIN, H30JUPOBAHHBIA OT OKPYRAIOMIEH CpPeJIbl
Opranu3M, He BCerjla 3aMeyvyaJH pasjiuuyue M3yYaeMoro MHAUBHIAYyyMa OT CaMOro
nmponecca uspn. CymiecTByeT psj CBOMCTB, NPHCYIIUX IPOIECCY FKU3HE M HE
IMPUCYIEX OTAEJBHOMY WMHAHBHAYYMY. K uMcay Takux CBOMCTB OTHOCHTCH
CMEPTHOCTL MHHBHyyMa B OECKOHEYHOCTH ABJGHUH JKH3HH B IIPOIECCe 9BO-
IOV,

CymiecTByeT pasimaue Me;RJAy COBOKYIHOCTBHIO BCEro JKHBOTO, HaCeIAIIIero
IMOBEPXHOCTL HaNIeH IUIAHETH, M COBOKYIMHOCTBHIO TIpOIEccOB OOMeHa BOIIECTH
BHYTPH OT/JeJbHOIO opraumama. VMaydas OTJAeJbHBIM OpPraHmsM, JHIIL B CaMo0e
ocJeHee BpeMsa crajm o0OpamatTh BHEMaHUe Ha CYINECTBOBAHUE TECHOU CBA3W
OpraHN3Ma M CPejibl, HX B3AHMHOI0 BO3JIeMCTBHA JPYT HA Apyra. JT0 I0JOKeHHE
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SIBNIAETCH HCXOMHHLIM B NOHAMAHHH ABJICHHI JKU3HM C TOUKH 3PeHHs omoreoxu-
MUH.

B. /. Beprajickuii Ha3pIBaeT COBOKYIMHOCTH HAPY/RHBIX obosouer 3emim (10
roryOmusl mopajka 20 kx W BBEpX JI0 norocepsr) OGmochepoit. Tarmm 0Opasom,
Macca HaUIeH IIaHeTsl, samoaEaomas arMoedepy, rugpocdepy n aurocepy a0
ryOUHEBl, YRA3AHHOU BhIIIE, BRIOUAIOIAA BCIO COBOKYIHOCTH 7KUBBIX OpPraHu3-
MOB, KaK PACTATEJABHBIX, TaK M KHBOTHBIX, BRIIOUACTCA B nousiTne Omocdeps.
[lpeskje 4eM ToBOPHTbH O TePMOAMHAMIYECROM apananze Omocdepsnr, ciaeayer
YCTAHOBUTEL: ABJIAETCHA JIN gmochepa B3aMKHYTOH HIH TePMOJMHAMAUECKH HE-
BaAMKHYTOU cHCTeMOil?

Ecsm nmpenedpeds 0OMeHOM BemecTBa ¢ KOCMHTECKHM IIPOCTPAHCTBOM, T. €.
npenebpeub yTeyKoii rasoB U3 BEPXHHX CJI0EB wonocdeps, m mpenebpeds mpH-
POCTOM MACCHI 32 CUET IaJeHuA MeTeOPHTOB, TO MaCCa ouocdepsl ocTaeTcs HeH3-
MOHHOIl HA NPOTAKEHWH 3HAYMTEJIBHBIX ITPOMEIKYTROB BPEMOIIL. Buocdepa
OOMOHIBAGTCSA DHEPrHeil ¢ OKpPYIRaomieil cpeyioil — K IOBePXHOCTH Hame IJa-
HOTHl NPUXOJUT JYyUMCTasE DHEPIrHsd CosaHIa — u, Ha000pOT, NOBEPXHOCTD Jemin
@3, ydaeT JYYMCTYIO dHEeprmio B MHPOBOE nmpocTpaHcTBO. Ecam AOOYyCTHTH, HTO
KOJIMYECTBO JIVINCTOH DHEPIUH, npuXoAAmeil K 3eMje, paBHO ROJIATOCTBY JIydH
CTOIl PHOPTHM, H3JIyJaeMoil Hamei LIAHeTO B MHPOBO@ ITPOCTPAHCTBO, TO MOR-
HO TPHHATH, 9T0 Omocgepa ABIASTCHA 3AMKHYTOM CHCTEMOIl, HAXO[ANIEHCHA B paB-
HOBECHY ¢ ORpYy#Kalomieil cpeoil.

Fenu 651 Ha HAeil IJIageTe OTCYTCTBOBAJM ABICHMUA FRUIHH, TO CYIeCcTBO-
BaJjo GBI paBeHCTBO MEKAY ROJIHYECTBOM NPAXO AN aygaucroit spepruu CosH-
a M KOJTIecTBOM JYYUCTON DHEPTrUH, M3IydaeMoil Hamen MJIAHeTOM B MHPOBOE
mpocTpancTBo. IIp;m OTCYTCTBHH TaROTO paBeHCTBa, HANpHMep, ecJau IIPUXO]
CONHEYNOI pHepruu OKasajcs Ooubrie, 4eM pacxoj (mpE OTCYTCTBHH JKU3HU B
ouocepe), mogHATach OBl TeMIepaTypa [IOBePXHOCTH 3eMIH. JTO IOBBITICHNE
TeMIepaTypsl IpuBeso 0B K yBeJUYeHHIO IOTEPh Ha M3JyYeHHme (B CHIIY 3aKOHA
Credauna — Boapumana), 1 3eMuss mpumuia Obl CHOBa B COCTOSHHC paBHOBECHS?
¢ OKpy:;Rajomeit cpejou, oTAaBas pPOBHO CTONBKO DHEPIUH, CROJIBKO K HeM IpH-
xomuT or CoaHma.

PaccMOTpeHHBI IpHMep HHYEM HO OTIHYaeTCA OT 0OBIJIEHHOTO HMCIOIbL30~
parusa Tepmomerpa. Horjja Mbl nHOMeIacM TePMOMETpP B TepMOCTaT, TO TePMOCTAT
o6yuaer TepMoMeTp OONBIIMM HOTOKOM SHEPTHI, yeM H3Jy4aeT TOPMOMeTp B
cTopoHy TepMocTaTta. B peayiabpTaTte HepaBeHcTBa NPHXOAANIEro M YXOJAIICTO
IOTOKOB pacTeT BHYTPeHHAA dHEPIiid TEPMOMETPA, CTOJAOHK PTYTH IOHIMAETCAH.
C pocToM SHEPrHM TepMOMEeTpa pacTeT ¥ KOJMYECTBO M3JIydaeMOd MM OHEeprum.
B KOHIle KOHIOB YCTaHABIMBAGTCH PAaBHOBECHO MesKAY HPHTOKOM M OTTOKOM
DHEPIMH OT TepMOMeTpa. B npuBeJieHHOM BEIIle IpaMepe poJb TAKOT0 TEepMO-

MeTpa Mrpana BCs TOBePXHOCTH oumocgepsl.
TeMm He MeHEe CYIIECTBYeT H HEKOTOPOe Pasimime ME#Lly TEPMOMOTPOM W

ouocepoii. Ecim B ABICHHAX oOMeHa DHEPTHeil ¢ OKpY:RAIoNeH cpejoit OHH
TOKTOCTBOHHBL JIPYT APYTY, TO HX IOBEJEHHC CYI[ECTBEHHO Pasu4Ho OTHOCH-
TeIbHO CYABOBI ITOIVIOIIAEMOM DHePIHH. Besi morsiomaeMas TepMOMeTpoM 9Hep-
THA (C Yy4eToM ero TEILIOEMKOCTH) IIpeBpamaercd B KHHETHUECKYIO anegm,
T. . B TEILIOTY, 4 IOIJjomaeMast omocthepoil sHEprus 3a cHYeT HPOIECccon TO-
CHETE3a MPeBpAlfaeTcsi B NMOTeHIHAMLHYIO 9SHEPIIIO npopykToB (oTOCHHTE3A,
qTO MCKIIOUACTCST B TEPMOMETPHYRCKOM Teje B YCJOBMAX N3MepPeHusA.

MoskHo OBLI0 BBl AOIMYCTHTH, YTO IOCJE TOTO, Kak HOKOTOpas JacTh JYIHCTOM
HHEPIHHE Hepenuia B IOTeHIMAIbHYIO ¢gopMy SHEPrEE FKHBOTO BelecTBa Ha II0-
BEPXHOCTM HamIeil MIAHETHl, TO IPOIECC TaJdBHENIIero HAKOIJIeHHs STOM dHep-
run OyjeT 0CTaHOBJIOH. OjHAKO MCTOPHYCCKHI aHAJIM3 DBOJIIONNMA FRUBOTO Bele-
cTBa (T. @. COBOKYIHOCTH BCEX JKMBBIX OpraHu3MOoB, BRIIOYaA J1071eit) moKassBa-
oT, YT0 TAKOIl TEHIEHIHH 110 XOjly DBOJIOIAN He 00HAPYKHBATCH. 32 HECKOJBKO
MIULIRAD/OB JIeT HBOIONUA JRHBOTO BEILECTBA Ha HOBePXHOCTH HaIieil IIaHeThl
IIPOIECe FKAZHH HEe TOJIBKO HE oOHAPY/RUBACT TeHICHIMN 3aTyXaHHH, a, Haobopor,
oxBaTHBaET Bece Ooapmyio M 0oabmyio YacTh pempecTsa Omocgepsl. DBHLIO
BpeMsi, KOIJla KOJMYecTBo RMBOTO BeIecTBA HA MOBEPXHOCTH HAIIeil IIaHeThl B
fuocdepe MCIACIIATOCH TPAMMaMH, a TEHEPh MBI mveem 10'* 7. Ilpu cpejpumem Co-
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AGP/RAHNN XUMAYECKON DHEPrHM IOPANKA 4 kkas Ha IPaMM JKHBOTO BEIICCTRA
MBI OOHApy;KHBaeM Bece Tporpeccupyioniee yBeJmueHne XHMHYOCKOH HHeprum
JKIBOTO BeIlecTBa.

IdTa 0COGEHHOCTDH DBOJIOMEN JKABOTO BemecTBa mos3sosmia B. Arpnm ormernts
XapaKTepPHYIO OCOOeHHOCTH ABJIGHWI JRUBHH, COBIATIAIOMYI0O C TOYKOIT 3peHms
panee TpnBejenHelx asropoB. A. E. ®epeman caenmyiommy ofpaszoM wnpuBouT
9TH JIAHHEIC:

«1. B ocHoge IIPOIeCCOB JRU3HII JIGKUT MHTEPecHoe MoJoKenme B. Anpn,
ROTODPBIIl OTMEYAET, YTO «KU3HB €CTh HE UTO HHOE, KaK IOCTOSHHOe 3aJiep:Ranue
M HARONICHIIe XMMHYECKOM M JYYHCTON DHEPrHM, 3aMeuIsIoNee npeBpalesne
IIOJIGBHON HHEPrHH B TEIUIOTY, NPEeIATCTBYIOMee PACCeAHNIO MOCJHCHOH B MM~
poBOM TrpocTpaHcTBe». (A. E. @ e pcM an, «Teoxamusy, T. I1I, 1937, crp. 429).

JdTa ke 0COOGeHHOCTh SABIOHWIT JKUZHE B nanbosiee siproit dopme ITPOABJIAET-
Ci B IIponecce TOXHOTeHe3a, T. €. B TeOXHMUYECKNX M3MOHOHMAX Ha ITOBEPXHO~
CTH HaNleXd IJIAHEeThHl, BEIBBAHHBIX NPOMBIILICHHOIL HOATENHHOCTHIO YeJI0BeYeCT-
Ba. A. E. ®epcman numrer:

«B mponeccax Gmoremesa m 0co6eHHO TexHOreHesa MBI TTONIOIMIN K emnte Go-
700 KDAHIM WIeHAM PAA,— CJHOMKHEIO OPraHuYecKNe COCUHOHUA IKUBOTO
BCIICCTBA OKABAJIMCH ¢ emie OOJLITIMH 3aIIaCaMM SHEPIHH, M 3aKOHE! OHTPOIINH,
OCJIM He HAPYINAIOTCH, TO BO BCAKOM Clryqae 3aMe/JIAIOTCHA NMPOMecCaMy IKN3HN.

IIponomxkasn, yraoy6aas n yemmmpas X, TPOMBINIJIOHHAA JIEATEJHHOCTE YeJI0-
BOKA — MOTAIUIYPruA jKejiesa, MeJ(, CBHHIA, MHOTOYHCICHHEIE CHHTOZE] KapOmia
Kaabnus, KapbopyHja, axyHIa, a30THRIX COeNTMHeHU, IIOJyYeHHe HHJIOTEPMUITe-
CREX KOMIIVIEKCOB B CJIOKHBIX ITPOM3BOJICTBAX — BEJIOT K TAKOMY 3Ke HaKOILIe-
HOIO DHePrum, Takou ke 60opnbe ¢ BAKOHOM DHTPONHH, Kak m B ciyqae Omore-
He3sa...

JHEPreTHYeCKA B 00JACTH TEXHOTeHe3a MEI mMeeM, TakaM o0pas3oM, orpoM-
HEIe aMINTATYZBI B XOJ[e IPOIEeCCOB, HO HECOMHEHHO, YTO HI B OJTHOI cCHCTeMe
KOCMOCa MEI He BCTPEYaeMCSl ¢ TAKHEMH PEeaKIUIMH, KOTOpBIe muim OKL CTOJL
OYEBH[IHO B paspe3 ¢ 3aKOHOM YHTPOIHH. DTO ABJICHHE HANLIO cefe OYeHh MH-
Tepecnoe ocsemenne B kHmre J[xmnaca «The new Background of Sciencey
(1933), KoTOpHIT yKa3BIBAT, UTO NEATEIBHOCTE YEJI0BEYECKOIl MBICJIM HICT B pas-
pe3 C BTOPBIM 3aKOHOM TePMOJIMHAMHKYE ¥ 9TO TOeXHHKA I Opranm3anus BeJyT B
CTOPOHY YMEHLINeHNs DHTpPoONHE Beedaennoity (A. E. ®epcwman. «'eoxmmmsy,
T. 111, 1937, cTp. 432—433).

IlpuBeiennas BEINIe reOXEMIUECKAS TOYKA 3PeHMA Ha ABJICHUSA IKUIHU, KAK
HAa [ponecc 3BOMIONMOHHOIO Pa3BHTHA JKUBOTO BEN[ECTBA, ¢ OTHOIL CTOPOHEI,
CYIIECTBOHHO MEHAET HAaIl IOAXOJ K LpobieMe KUSHE, a ¢ JIpyroii, HaMedaer
IIyTH pEeMeHnns 1ol mpobaemMsl B 1esoM. O ABICHHAX JKHAHA MK MOMKOM TFOBO-
PATE Rak O Iporecce, a KazkJIblil IPONEce XapaKTepU3yeTcs TeHIeHIeil pa3Bu-
THA. Horjga MBI TOBOpHM 0 pasBUTHH SIBJIEHTI MU3HHA, MBI He MOKeM BBICKA3aTh
YTBEpJ[eHne, KOTOpoe I03BoJigeM cebe BBICKAZLIBATE O COBORYNHOCTH (DU3MKO-
XUMHIECKUX M3MEHCHNI B HEKHBOIM ITPHPOJIE — MBI HE MOKEM VTBePEAATH, 4TO
OBOJIIOIAA HTOM CHUCTEMBI (T. €. CHCTeMEl JKHBOTO BEIIeCTBA) HMMeeT TeHJeHIIMIO
R YMeHBLIICHMIO ¢BOOOAHOI SHeprum,

C npyroit croponsbI, ecTecTBeHHO YTBepKIeHne 0 pocte cBOOOXHOI AHEPIHR
RIIBOTO BEINECTBA C TeYeHHEM BPEeMEHH. JTO yTBe:KIeHMe COBEPIIEHHO HenpH-
MEHHMO K OT[@JbHOMY JKHBOMY OPraHH3MY, TaK KAaK OH CMEPTeH M He MOKeT
II0CJIe CMePTH 9BOJIOIMOHHPOBATE B HA3BAHHOM Hanmpasiesnn. OpHAKO 9TO
YTBeDKJIeHNe BIOJHe CIOPaBeJINBO B OTHOIICHNH BUJIa, B OTHOIIGHMU BCETO
JRKHBOTO BeIMecTBa 110 XOAY BpPEMeHH.

Temepr MBI MOsKeM OOpaTHTHCA K 3aMEYATONLHOIN pabore B. 1. Bepnajcko-
I0, B KOTOpOWl HaszBanHas mpobiaema mpuobpesta HeOOXOaUMYyI0 sicHOCTB. i Jio-
e, He 9acTO MMEIOIuX JIeN0 TePMOIMHAMHYICCKAMMI 3aKOHOMEPHOCTSIMA, He
BCOITIA CYIIECTBOHHO YKasaHMe Ha TePMOJMHAMIYECKOE pasinume ;KUBOTO Bermie-
CTBA OT HEKWBOU IPHPOJILI, ONEHABAEMOe IT0 OTHOIICHMIO KO BTOPOMY 3aKOHY
TOPMOTIITAMHUKH. JTOTO HeJb3s CkasaTh o paborax B. J. Bepuagckoro. Ocnosa-
TOJb TEOXHMHUH WCIIOJB30BAJ BTOPOI 3aKOH TePMOHHAMUKHE JIIA O0BACHeHMS
BCEeU KOCMHUYECKOI pBOJIONM, Bropoit 3ak0H TepMOJMHAMAKE CIyIKILI OyKBaJIb-
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HO TyTOBOJHON 3Be3foil, Korja peus mua o0 o6pa3oBaHEM NMPAKTHYECKH JI000IE
rooOXuMmrUecKoil dopManuym, He 3aTPOHYTOU ABJICHUAMH ;KU3HH. PasposHeHHbIe:
CBOJleHHUsA MHUHepaJorum m nerporpadum o0BeMHAINCH B BEJIMICCTBEHHYIO Kap-
THHY PasBATHS HEKUBOII MPEPOJLI MMEHHO OJarofaps HCIOJb30BAHHIO 00IIEero
npaBmia: SBoJIONUA (PHIMKO-XMMHUYECKHX CHCTeM BO BpEMEHH HampaslieHa B.
CTOPOHY YMEHBINeHHs CBOOOHOIT SHEPIHA CHCTEMBI, T. €. B CTOPOHY BO3pacTaHMsI
oHTponuu. Brlla BHeCeHA SCHOCTH B O04eHBL 0OJIBIIOE YMEJIO CaMBIX pasHooOpas-
HBEIX TeOXMMHYECKHX ITPOIECcCOB, B TO BpeMs Kak B aHaJu3e ABJIeHmil Omocgeps
HAYaJH NMOABJIATHCA OTJACIBHEIO HEYBASKH.

B. M. Bepuagckmii B «Oueprax reOXMMHH» BBIIOJHHI JETAJBHBIH aHAIN3
reOXMMAYECKOM WCTOPHH Hamei IJIageTsl. JTOT AaHAJAW3, TOBOPHT YYEHEIH,

«..IPHBOJIAT Hac B Hay4uHyio obmacth, HaxogAamlyiocsa B mporecce obpasosa-
HIS B KACAIOMTYIOCA BeJIMKAX 3a/1a4 KU3HA W DHEPreTHKH. JTa HayKa ecThb 00JacTh
Oyaymero — Oyaymas sHepreTnka mHameit mipagersl. IIpubinsuTeJbH0o IeBAHOCTO
JleT Hazam Hemenkmit Bpau P. Maitep nmepBslit IOHAJ, 9TO 3€JICHBIC PACTEHUSA B CHILY
darkTa cBOero CyIecTBOBAHHS H3MEHIIOT HHEPreTHKY 3eMHOM Kopsl. OHm Irpe-
BpAIaloT JYYHCTYIO DHEPIHUIO COJHIA B HOBYIO (DOPMY M 3axXBaThIBAlOT ee B Oia-
TONPAATHON JUIA XMMMAYECKAX IIPOIECCOB, Pa3BUBAIOIUXCA HA HAMIOM ILTAHETe,
dopme. It mpaen P. Maiiepa ocrajuch HEIMOHATHBLIMH JlasKe JIOJII0 CITYCTsA ITOCIe
IPOHNKHOBEHNA B HAYYHYIO MBICJIL €ro ke gjei o0 eAmHCTBe M COXPaHeHHUN
pHeprun. P. Maitep HeCKOJBKO pas BO3BpaIalcda K dTHM IIPeJCTaBIeHNAM ITOCIe
IIePBOr0 MX ONMYOJMKOBAHNSA; OH M3 HAX BEIBEJ 3aKJ0OYeHHe (¢ TeX Iop caMo co-
600 pasyMmelomieecs), 4To0 KaMeHHBIC YINIM COAepKaT SHEePTHIO0 IMOTEeHIMAJIBLHYIO,
DHEPIHUI0 COJHEYHBIX JIy4el, MPHHAJIOKABIIYIO IPOIIJILIM IeOJOTHYeCKUM HIT0-
XaM, M 9TO YeJOBEeK, yHorpebiss 5TH ropiodyue MCKOIaeMble, BHOBb ITyCKaeT 9Ty
NCKOMAaeMyIo SHEePruio B XOJI.

MHusoe BemecTBo B (DOopMe 3€JOHOr0 PAaCTHTEJIBHOIO MHpa HAKOILIACT COJI-
HOUHYIO DHEPruio; coOpaHHAs HTHM IYyTeM CHJIA MOKeT OBITH COXpaHeHa MMJLIH-
OHBI JIeT B BHJe KaMEHHOrO YIJIfA, BAJ03HOrO [0 HaYaJy TreHesmca MHHepaja
yriepopa.

Mzsr Teneps moiRHEE 0600muThE maeio P. Maitepa. CosiHeunasa sHepruos, yepes
IIOCPEJICTBO KEBOr0 BemecTsBa, IpeObBaeT B IIOTEHIWAJLHOM COCTOSHAM He
TOABKO B KAMEHHOM YIJe, IIPOMCXOMAAIIeM IPAMO H3 3eJEeHBIX pPacTeHHi, HO BO
BCeX BaJ03HBIX MHUHEpajax yriepoja, B YINIEKHCIOM KaJbIMH M B JIPYrHX OMO-
reHHBIX MEHepaliaX, B OOJBIIMHCTBE BAaJl03HBEIX MHHEPAJOB M, yMai, B cylecT-
BEHHOIl Mepe BO BCeX.

HecoMHEHHO, UTO BCe XMMHYECKHE COGIMHEHHs, CBA3AHHBIC C JKUBHLIO, fAB-
IAIOTCA cOOMpaTeJsIMU COJIHEUHOM sHeprum. Ecim mazke 9HePrus IPOABIACTCS B
HUX B BHNE MOJEKYJAAPHON MJIM XMMHYECKOM DHEPrHy, ee CYyIecTBOBaHME CTallo
BO3BMOKHBIM TOJILKO OJrarojiaps JyYHCTOU DHEPrHM COJHIA, 3aXBAYCHHOM JKHBBIM.
OpraHm3MoOM, IPEeBPATMBIIAM €€ B XHUMHYECKYIO 9HEPIruio.

M5t 37iech KacaeMCs SABJICHUM KH3HM CAMBIX IiIyOOKHX M3 BeeX, Karkme ObLIn.
no cux mop maydaemel Haykoil» (B, 1. Bepumagcrmid «0O4epru reoxXmmMumy,
1934, crp. 208).

B. 1. BepHajicKHii BechMa JAETAJBLHO PACCMOTPeN TePMOJMHAMHYCCKHMII ac-
IIOKT ABJIEHHU JKH3HH He TOJLKO B paMKax IepBOro, HO M B paMKax BTOpPOro
saKoHa TepMmopmEaMuk#. CoOTBOTCTBYIOIIHIT pasfes ero paboThl IPAMO CBA3AH.
CO BTOPHIM 3aKOHOM, MHOI/[a Ha3hIBAGMBLIM M IIPHHIHIIOM Kapno. B. U. Bepnaj-
CKMIl HasBaJ HTOT pasjie] Tak:

«JHePrus KUBOro BeulecTsBa M npuuanun HapHo».

¢..McTopusa mjeil, OTHOCAIIMUXCA K dHEPreTHKe 7RU3HH, B3ATOM B paMKax KOC-
MOCA, VKa3bIBAeT HA MOYTH HEIpPepPHIBHBEIM PAJX MEICIHTEJEH, YIeHBIX B (PHI0CO-
doB, npuxomuBmnx OoJiee MJIM MeHEe HE3aBHCHMO K OJIHAM M TeM jKe WNJIeAM,
HO He yrayOJsBRINHX IIOCTABICGHHBIX HMH npobsem. Hamercsa, OyaTo maBHO yike
napuaa OiaronpmsATHAsS COBPeMeHHBIM HjesaAM arMmocgepa. Mer Haxomum Kpar-
KHe, HO COBEPIIEHHO sCHLIe YKa3aHHsd, MBICJM M (PAKTEl Ha YHEPreTHYecKoe Or-
JUYNe JKUBOrO0 M MEpPTBOrO — yike B TPYAaxX OCHOBATEJEH TepMOJMHAMUKH ¥
P Maiiepa 89 B. Tomcona (aoppa Hennsuua) %!, I'. I'easmroasia 2, 9mn yrasa-
HUA HO OBLIN IMOHATHI M OLGHEHBI. Y Ke II037Ke W CaMOCTOATeJIbHO PAaHO yMepInmi
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C. A. Ilopomrackmii 8% moman Bce smavenme »THX Wieir u cTapajicss UX TIpPHJIO-
JKATH K HN3YYCHV IO Y9KOHOMHYCCKEX SABJICHWUIL. :

.Ho mue kamercs, wro aybumuckmit mpodeccop JI. [momn 5 manGosee
TOMHO NEPBBI YCTAHOBWI OCOOBII DHEPreTHUECKHil XapaKkTep KHBOTO BOIIecT-
Ba — COBOKYIHOCTH JKHBLIX OPraHH3MOB,— KaK ITPOTHBOIIOJOMHOIO KOCHOI Ma-
TePUH, M HECKOJBKO pPa3 BHIBOAMJI M3 3JTOr0 HOJOKEHHS BayKHBIC CJeJCTBUSL.
‘C TOi YOPBI K HTOMY He pa3 BO3BPAIaJHCh HE3aBHCHMO OT Hero n B XX BeKe.

JTH ujen Bce 0oJblIe NPOHMKAIOT B HAINY HAYKY, XOTA OHH elle M He npH-
oOpenu HEOOXOAMMOM yCTOHYMBOCTH M He BHOAPWJINCH B HAIIM IpejcTaBieHmsI
0 Mupe.

['eoxmMmveckas merTopms yraepojia, HemsGesKHO TecHEHIIM 06pazoM CBs-
-3aHPasA C JRUBHIM BeIeCTBOM, IIPUBOIUT K Pa3JNYHOMY 9HOPreTHYECKOMY aciiek-
Ty OMOreOXMMHYECKUX SIBICHHII 110 CPABHEHMIO ¢ I'eOXAMIICCKIMI ABJICHUSIMH,
BHE BIMAHUA KA3HHA ITPONCXOIAITAMM.

Ilpuponusie saBiIenus, BHIpasKeHHEIE HHEPreTHYCCKH, OOBIKHOBOHHO CBOIATCH
K npunnuny Kapro. Mel 3HaeM, 4To OHE Bcerjga CBS3aHbl ¢ Jierpajarueil smep-
THH; KOJHYeCTBO CBOOOIOIT dHEprum, CIocoOHOIl IPOM3BOANTE pPaboTy, magaer
'C RajK/IbIM NPHPOMHBIM MABJICHHEM. JHOPIUMA paccemMBaeTCsi B BHJIe TeILIa,— HH-
TPOIMs MUpa, Kak ropopmia Hiaysmyc, yBean4mBaerTcs, M yPOBeHbL TeIlla BLIPAB-
HUBaercsd. Ecam MUp mMeer rpaHuIly, €CiIM COBOKYIIHOCTL NIPHPOMHBIX SBJICHMIl
ROHOYHA — M3 9TOr0 JIOJZKeH BOCIHOCTAeOBAThH KOHEOI[ MUPAa — ypaBHUBAHUE HHEp-
I'M¥, KOTOPOe HEe IO3BOJHUT IPOABHTHCA HHKAKOMY IPHPOJHOMY SBJICHUIO, CBS-
BaHHOMY ¢ sHeprmeil. [lojiroe BpeMsi 5TH BBIBOABI CYHTAJHACH JIOCTOBEPHBIMMU
CJIOICTBHAMM, 3aKOHOM IPHPOJLI; He HAXOJWJIN MCKJIIOYEHHH M3 HTOTO NPaBMIA,
IIPUBEJIIero K BaKHBIM HAYYHBEIM OTKPHITHAM. Duiocoderas uies o KOHIE MHUpa
BMECTe C TeM COOTBETCTBOBAJIA IVIYOOKHM YeJIOBOYCCKHM HACTPOGHHAM, MJeaib-
HBIM aHTPOMOP@HYECKHM IpeJCTaBIeHUsM O Ipupoje. M 0 cHX mOp IeHHOCTH
1 00muceTh npuanuna KapHo 09eHb pasHO OIEHHMBAETCH YUCHBIMHE M (miaocoda-
Mu. K yrouneHnIo 9TOM OLGHKH Bce O0JbIIe IPHBOJUT HAC HBOJIOIAS COBPEMEH-
HOM Hay4Hoil Mmbicid. Ilepes Heit BCKpHIBaeTCs 3JIeCh KajKyImeecs CBOOOTHBIM
HOBOE ITI0JIe MaTeMaTHYIeCKUX I (PUI0CO(CKAX MOCTPOeHMH, n00 IIIy00KO MeHseT-
‘CsL HAIle IIPeJICTaBJIeHHe O COOTHOHIGHMH Me;Kay Marepueil m smeprumeil. He
TOJBKO Pe3K0o, KOPEHHBIM 00pa3oM M3MeHWJIOCH Halle IOHHMAaHWEe MaTepHH.
HdaBHo oromua B mponuroe mMarepus He Toabko C. Kapmo (1824), no m marepus
P. Knaysmyca (1854). Camo npejicraBiennme 00 HSHEPrHM II0]{ BIMAHHEM HMIIMPH-
YOCKUX 0000IeHNIT HAYMHAOT MEHATHCH; XO0)[ M ITOCICJCTBHA HTOI0 M3MEHEHWH
HaMH B HYKHOM Mepe eIle He MOryT OBITh jazie npejacrasiensl. [Ipmamun Kapro
Hen30e/KHO TOJYYHT HOBOe NoHmMaHWe. IIposiBaeHNA KU3HHM ABAAIOTCH OHMITH-
payeckuM (PaKTOM, ¢ TPYAOM BXOAANIMM B PAMKH JPYIMX IPHPOJHBIX ABJICHHIT
B acnexTe npmHENHUIa Hapro. YMeHblieHne SHEPrun, ee paccesHue B BHje TeILIa,
HO UMEET MeCcTa B jKM3HM (TaKOo#, KaK MBI ee IOHMMaeM) 3eJeHBIX XJI0po(uiIb-
HBIX pacTeHH WJIH aBTOTPO(PHBIX MEKPOOOB, B3ATHIX B IIPHPOTHOM acleKkTe, T. e.
HepaspuieHO 0T 6mocdepsl.

HaobGopor, B cminy ¢arra cymecTBOBAHUSA HTUX OPraHM3MOB KOJHYECTBO
¢B0OO/{HOIT DHEPruM, cI0cOOHOI NPOU3BOJANTE padoTy, OYeBHAHKEIM 06pasoM yBe-
JHUYMBAETCA K KOHILY MX JKU3HH B OKPY:KalOIleil IPHPOJe B KOHIE KOHIOB ¢
XOJIoM TeoJiorm4ecKoro BpeMenu. CBOOOJHBIA KHCJIOPOJ, MBrOTOBJIAEMBIH 3eJe-
HBIMH pacTeHHAMM, KaMeHHBIT yroiab, o0pasyloniuiics m3 X OCTATKOB, OpraHu-
YeCKHe COeJIHHEeHMS MX TeJ, INHTAlINue KUBOTHBIX, JABMIKeHMs M japyrue ¢Quan-
YeCKHe W XHMHYeCKHe IIPOABJIEHHA, OYeHb pAa3JMYHBIE M MHOIOYMCJCHHEIE,
TPeACTABIAIOT BHIABJICHHS HOBOU JEATEJbHOM DHEPrHH, HO COINPOBOKIAEMOH HM-
KouMm oOpasoMm Jerpajanueil MCXOMHON JYYMCTOM DHEPrHH COJIHIA, IOCHYAKNB-
e /i Hee MCXOJ(HOM. 9Ta aHeprusa Iepenuia B Takyo gopmy, Koropas cosgaer
copranmnaM, obJagalolmuili TOTeHIHAJLHEIM OececMOPTHEM, He YMEHBLHIAIIIHM, &
YBOJMYHUBAIOIIUM JACHCTBEHHYIO D9HEPIrHI0 MCXOAHOr0 cojHeYnoro Jjgy4a. (Duanoio-
T, M3y4daiomue OT/eJHHO B3ATHIM — BHE CpPeJbl — OPraHuaM jFKHBOTHBIX, 0CO-
‘0eHHO BBICIIUX, He CUHTAIN ceOa 00A3aHHBIMH JICJATH HTH BHEIBOALI. OJHAKO MU
JKUBOTHBIX CYIIECTBYeT JHIIL 3a CYeT 3e€JeHOr0 PaCTHTEJLHOTO JKABOI'O Belect-
Ba ¥ OTJEJBHO CyIIecTBOBaTh He MO:KeT. M ecanm Orl 8esieHble pacTeHHs IMOrmoJim,
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©OH HeMHHYeMO foiukeH Oblr OBl pasgesuth HX cyab0y. 9TO OJHO HepasJeibHOe
SIBJIEHAE IPHPOJIHI. :

Mup KMBOTHBIX caM 1o ce0e He IpeJicTaBjisgeT KusHU. JRUBOTHEI opranuam
paccemBaeT BHYTPHM ¢BOeil (DH3MOJOrMYECKON MAamMHEBI DHEPrui0, HAKOIJICHHYIO
3eJeHBIME  XJopodmiaconep:ramumu opraEmamamMu. Ho Besg COBOKVIIHOCTH JKH-
BOTHBIX, 0COD@HHO NMUBMJIN30BAHHOE YEJOBEYECTBO, IO-BHMMOMY, COOTBETCTBYeT
TeM Ke 9HePreTHYeCKHM IIPOABJIEHMAM, KOTOPHEIE CTOJAbL XapaKTepHBI IS 3ele-
HBIX pacTeHmil. B cBoeil COBOKYIIHOCTH KMBOTHBIC M PACTeHHs, BCHA JKUBag IIpN-
pojia, IMpejcTaBiIAIOT IPUPOJHOEe ABJeHHe, poTHBOpedamee B csoem ddderTe B
Owocepe npunmuny HKapuHo B ero obbumoit (opMmyauposke. OOBIKHOBEHHO B
3eMHOM KOpe B peayJbTare ;KH3HH M BCeX ee IPOABICHMIl IPOMCXOUT yBexude-
HUE JeMCTBeHHOI DHePrH.

Ecan ofparuTh BHEMaHMe HA BClO OmMoreoxmmmdueckyio paboTy, IpoOM3BOJH-
MYIO YKUBBIMU OPraHu3MaMMi, OT HEX HE OT/IeJUMYIO0 M UMK CO3/[aBaeMyio 3a cYeT
3aXBaTBIBAGMOM, MBI BHJIIM, YTO CO3JIaeTCA HTHM IYTEM CJOKHBIH, @HHEIIT KOM-
IJIeKC CaMOJIOBJCIONMUX OPraHM3MOB, AKTHBHAS DHEPrHs KOTOPHIX IPH OJHOM M
TOU 7K€ MCXOAHOM, HEIIPEephIBHOM, HO HE YBEJHYHBAIIENCHS HHEPIAM COJHIEA —
yBeamyuBaercsa. OHa yBeJHYMBAETCH B X0J@ I'€OJOrHYecKOro BpeMeHH. I9TO yBe-
JHYCHNEe AKTHBHOM SHOPIHM CKABKIBAETCA XOTA Obl B YBOAHYEHHU CO3HATEJNbHO-
¢CTM M B pocre BIMAHHA B Omochepe B TreoXMMHYECKHX IIpomeccax eHHOIO
KoMiierca ku3am, OJHO co3jlapme, ME/UICHHO IIeAmniee B TIe0JOIHYeCKOM Bpe-
MEeHH, TAKOIl TeoIOrMYeCKO CHJIBI, KaKoif ABJIAETCA A Halleill ICHXO030HCKOI
Opbl MUBHJIN30BAHHOE YeJOBEYECTBO, SICHO 9TO IIOKA3BIBAET.

...B aprennsax Omocdepsl, B CHIY CVIIECTBOBAHUA FKU3HH, DHTPOIMUA BCEJIEH-
HOM JoJKHEA ObIa OB yMEHBIIATHCH, & He YBEJAHYABATHCH. ITO HMIMPHILCKOE
0000IenHe BHIZBAJO HOBHIe crnexkyiaammn. Hemenkuit ¢msnr @, Ayspbax ysuje.l
B HEM BBIPAyKeHMEe HOBOTO NMPHHIHIIA, IIPOTHBOpedamero sHTponud. OH HaA3BAJ
ero axrponmeii. OH W JApyrue MCCJIEAOBATEJNH CTapajduch BHIBECTH M3 HEro Koc-
MOI'OHEYECKHe CJIeJ/ICTBHA.

Hudro, oHaKo, HO 2acTaBjisdeT HAC JleJaTh HOBBLIe THIOTE3Bl. JHTPOIHSA
Hiaaysmyca He mMeeT peajJbHOr0 CYHecTBOBaHMA; 9T0 He (harT OBITHA, 5TO MaTe-
MaTHYeCKOe BBIpasKeHme, I0Je3HOe M HY#KHOe, KOIjJla OHO JaeT BO3MOKHOCTH
BBRIPA’KATh IIPHPOJIHEIC ABICHHSA Ha MaTeMaTHiYecKoM sA3biKe. OHO BEepHO TOJBKO
B Ipejesaax MochlIoK. OTRIOHEHHE TAKOI'0 OCHOBHOIO ABJICHHA, KAKAM ABJIACTCH
JKMBOE BeIIeCTBO B ero Boajeiictsmm Ha OGmocdepy, B OGmocdhepe or mpHHIHIIA
Hapuo yraseiBaer, 94T0 ;KM3HL HE YRJIAJALIBAETCH B IIOCBUIKH, B KOTODPBIX SHTPO-
JIMs YCTAHOBJIEHA...

Ceifyac MPOMCXOAUT KaK pPas B HTOM HAmpaBieHm:E pabora MpIcam (PH3AKOB,
KOTOpPasg YKA3hIBAGT HA BOBMOKHOCTH MMEHHO Takoro o0bsACHeHHs dHepreTHye-
CKO#l 0CODCHHOCTH SBJCHMI KU3HA B Omocdepe — HeOUNHEeHHs ee 3/ech IPHH-
wuny Hapno.

Mosker cTaBHThCH M OoJsiee TaIyOOKMIT BOIIPOC O CaMOil BO3MOMKHOCTH B HTOM
paspese ee M3YUYCHUA — M3YYCHUE FKUBOrO, a He yMepIIero — HalluM| MeTojiamu
pabore 89, (B, U, Bepn ajgcrmnil. «Oueprun reoxmmuny. 1934, crp. 210—215).

Mo;KHO OTMETHTH, YTO HMCYEPILIBAOINAS CBOJAKA TEPMOJHHAMHYECKOIO aHa-
Ju3a ApjeHni jkm3nu, cnexanpnas B. M. BepHajckuMm, nocTaTo4yHO TOYHO Xapak-
TEPH3YeT COCTOAHIE paccMaTpHBaeMoro saech Bompoca 70 1934 r. 3a mocieuue
TPHANATE JeT MHTepec K TePMOJMHAMHYECKOMY aHAJM3y OMOJOIMYeCKHX sBJIe-
HA HEe TOJLKO HE yracaJ, HO IPOABJAJICH B MHOIOYHMCJIEHHBIX JINCKYCCHAX, IPO-
JOJKAIONIAXCS JI0 HACTOAIEr0 BPeMeHH,

B 1935 r. noasiasercs pabora coserckoro Omosora 9. Bayspa «Teopernuc-
cras O6mosormsay. B ocumoBy oroit paborel 9. bBaysp moJoKWII IPHHINI, Xapak-
TEePUAYIONMMIT HBOJIONMIO FKUBOTO BEIECTBA B TOM CMbICJe, KaK IOHMMAaJ HTOT
amponece B. V. Beprajckuii. Baysp BBIJIBHHYJI IMOOTe3y O CYIeCTBOBAHUM OCHOB-
HOr0 3aKoHa OmOJOrumm, KOTOpHI OoH (OopMyJHpyeT Kak (IPHHIAI YyCTOUYHBOU
HOPAaBHOBECHOCTHY», T. €. KaK NPHHIMII YCTOWYMBOro IOjjiep:Ranus OGmosjormye-
CKOil cMecTeMbl B VCJOBUAX, VAAJCHHBIX OT TEPMOJMHAMHYECKOr0 paBHOBECHA.
[llmpoko m3BecTHO, 4T0 JW0das (PUIHKO-XHMMHYECKasg CHCTEMA IIPH H3MEeHeHHH
VeJ0BHiT B OKpYKalommieil cpejle HAYMHAET M3MEHATH CBOE COCTOAHNE TAK, YTOOHI
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OBl cOBepmIeH mepexoyi B HOBOE COCTOSHIE PaBHOBECHA. ITOT IEpexoy M3 Ha-
JaJILHOTO B KROHEYHOE COCTOAHHE NPH H3MEHeHWH YCJIOBHIL Opocaerca B riaza
KaK B JKHBOIl, TAK M B HE;KUBOII npupozie. PeduekTroproe mnoBemenme jRUBRIX
OPraHU3MOB MBITAIHUCH TOJKOBATH Kak JeicTsme mpasmia Jle-IllaTexne. D. Bayap
3aMeTHJI, uT0 (PUBHKO-XUMUYECKAH CHCTEMA NpH M3MEHEHHHM BHEINHUX YCJIOBHIY
pearupyer TakK, 4TO CTPEMHTCA K HOBOMY COCTOSHHIO C YMCHLINGHHBIM 3HAYe-
HHeM CBOOO/(HOI pHOprEm. ATo 03HAwaeT, UTO mocTe Mepexojia B COCTOAHHE paR-
HOBECHS CHCTeMa 00JajiaeT MAHEMYMOM CBOGOIHOIL 9HEePIHUH M HE MOJKeT ITPOus-
BOuTE paboTy. J{uBEIe OprammaMEI IPX M3MEHEHHM BHEIIHHUX VCJIOBHIT TakKe
HSMCHAIOT CBOE COCTOAHNE, HO HTO M3MEHEHMEe HAINPABICHO B NPAMO IIPOTHBO-
ITOJIOVRHOM RANPABICHAN — B CTOPOAY YBEJIMUYCHHAS CBOOOTHOI DHePIUHA CHCTEeMBbI
n obecreunBaeT BO3MOKHOCTE COBEepIIeHNA PaboTHl HaJl BHEIITHUME VCIOBIMIL
dTa CIMoCcOOHOCTh FKMBEIX OPraHH3MOB B M3MOHUBITHXCS YCJIOBHAX BHEIIHEI ¢pe-
ABL YXO/TATH OT COCTOAHUA TEPMOAMHAMHIECKOTO PABHOBOCHS W COCTABIIO comep-
/RaHIEe TPHHIAIA YCTOMYMBON HepaBHOBeCHOCTH. I10CJe TOr0 Kak Ml 3HAKOM bI
C MCTOPHEH TEePMOJAMHAMHYCCKOTO AHAJN3A 3KHBOTO BEeIIeCTBa, 9TOT BBIBOI ITOJ-
HOCTBIO CoOTBEeTCTBYeT M MEICAAM JI. Bomsmmana, m H. A. Ymona, n K. A. Tumups-
3€Ba M JIIp. aBTOPOB, NPHUBEJEHHLIX BHEIIIC. BOT Kak XapakTepuayer 9T0 OTIUYHE
IPAHIHAIIA YCTOMYUBOM HEPABHOBECHOCTH OT npuanuna Jle-Illareane cam 9. Da-
yop:

«Mexny nBymMs mpummmmamm — npuHIAnmoM Jlemareane m yeTaHOBICHHBIM
HAMH OCHOBHBIM OHOJIOTHYCCKHM IPHHIIAIIOM — HMEETCSH, TAKIM obpasoM, BHem-
Hee CXOMICTBO, BaKJIIOYalONIeecs B TOM, 4T0 o0a OHM cojiepyKaT obImee yHKasanme,
D KakOM HampasineHnu OyjaeT NMPOMCXOAHTH PeaKIUA, T. €. M3MEHCHI® COCTOS
HIA CHCTEMBI IpH KaKOM-IH00 M3MEHEHHH OKpY’Kalomeil cpenel. Kpome Ttoro,
00a IpHANUIA TOBOPAT, YTO M3MEHOHNE COCTOSHIS CHCTeMBbI HalpaBJICHO B He-
ROTOPOM CMBICJIC IIPDOTHB H3MEHEHHA COCTOSHUSI OKPYIKAIONIeit cpensl. Omanyge-
CKHIT CMBICH B 060HX ciayvasx, OJHAKO, COBePIICHHO pa3JIM4YeH I He MMeeT J(pyT
K ZIpyry HHKaKOro ornomenus. HeeMoTps ma 5To, MHOTa CYNTAIOT, UTO MEe TV
OTHUMH JIBYMsI IPHHIUIAMA €CTh 9TO-TO 00IIee, M YTO MOBEACHHe JRUBLIX CHCTEM
IIPH M3MEHeHMN COCTOAHMSA OKPYRAIOU[EH CpeJibl CJIeoBA0 ObI BBIBOJIUTH HEIIO-
CPeICTBCHHO M3 mpuuIuna Jlemaresne.

JTa omuboYHAs AaHAJOTHA TAK 3Ke, KAK AHAJOTHS JTIMHAMAYECKOI0 paBHOBe-
CHs, BIeYeT 3a co0Oil HesKeJATeNBHBIO IOCAOJCTBHS, TAK KAK OHA usnaeckn
HOIIPABIVIPHA M IPHBOAT K OIMHOOYHEIM, He COOTBETCTBYIOIIM (PaKTaM, 3aKJII0-
YeHmAM. YTo0Owl 9TO MOHATH, HAMO WMETH B Bunpy caenyiomiee. Ilpmamun Jlemra-
TOJILG OTHOCHTCH K CHCTEMaM, HAXOANIMMCS B PABHOBECHH, M M3MEHEHIO COCTO-
AHMA, T. ©. DEAKNUs CHCTEMBI, KOTOPYIO TpeOyer NpHHIHI IPH W3MeHeHHN
ORPYalolen Cpesisl, BeJaeT K OKUJIa6MOMY NIPH JaHHOM OKpY;Kalolleil cpeje
PABHOBECHIO, MHAYE TOBOPs, IPHHIUII YKA3BIBACT, MPH KAKOM MMEHHO HampasJe-
HHI PCAKIMH X JIAHHOM HOBOIl OKpPYKalolleil cpejie HACTYIINT paBHOBecCHe.

Hanr npunmun oraocures k cmeremam, me HAXOJAIAMCH B PaBHOBECHH, W
VIMCHCHIe COCTOAHUSA, MHAYE — DEAKIHUA CHCTeM, KOTOPYIO HAII IIPHHIHIT Tpe-
Oyer mpu mamemenmm oKpysmalomeil CPeel, COCTOUT B pabore MPOTHB ORkuIa-
6MOr0 IpH RAHHOM OKPYIKAIOUIEH Cpejile PaBHOBECHA, CJIEOBATENLHO, MMECHHO
IIPOTHE TOIO M3MEHEHHSA, KOTOPOro CJAefioBajg0 GBI OKHAATh 1Mo mpuENIIY Jlema-
TEJLe, ecim OBl cHCTeMa HAXOJHIACh B PABHOBECHI (9. C. Bayoap. «Teopern-
weckas Omonorma». 1935, crp. 51—52). Heckoanko Himxe Bayap omsars momueps
KHBAET TEPMOJAMHAMUYECKOE OTANYHE PEeAKIMHU JRUBOI CHCTEMBI:

«/Tums B TOM ciydae, ecam MBI GyAeM IOCTOSHIO MOMHHTL 00 HTHX OCOGLIX
3aKonax, 006 0co60M COCTOSTHMN M CTPOCHAN CHCTEM, MBI CMOZKOM TIOHSITE porece
obMena BemecTs m sacTpaxyem 08621 OT OmuOOK IPM NPAMEHOHAH 3aKOHOD
TopMoymnamMurmy (J. C. Bayoap. «Teopermueckas Gmosormsy. 1935, cTp. 09).

B nacrosimiee npemst xkuura 9. Bayapa crana 6udmmorpaduueckoii peqrocTnio;
1 HE 0UGHB TACTO BCTPOUAIOTCA OMOJIOTH, OCTATOYHO XOPOMIO 3HAKOMEIE ¢ Pabo-
TaAMH 3TOT0 3aMeYaTeJbHOTO YYeHOoro.

B kadecrBe ciejyiomero srama TePMOMHAMAYCCKOTO aHalam3a OwmoJormye-
CKHX TIPOIIECCOB MOYKHO paccMaTpHBATh IMOABJICHHE KHUTH D. Ipeannarepa «Yro
TaR0® KH3Hb ¢ TOYKH 3penus pusuku?y Hax ykaseiBajgoch BBIIE, B 9TOI pabore
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On10 BBEIeHO MOHATHE «OTPHIATENHHOI SHTPOINIY, ROTOPAS CAVIRHT MUTAHITEM
JUIA BCeX JKUBLIX OprammaMoB. HeroropeiMm OmojoraMm arTa MBICAL pacecMaTpH-
Bajlack jlazke Kak HoBas. [locrarouno obpaturses K peun JI. Boanmmama 1886 r.,
IPUBEJICHHON BBINIe, WJINM IOHATHI0O BJHTponus Ayspdaxa, KaK CTAHOBHTCH OUe-
BHJAHBIM TeCHAsA CBA3bL BCEro XO0Ja PasBHTHA HayKW, Hen30eKHO ITPHBOAILIAA
Pa3JIMYHBIX YYeHBIX K OJAMHAKOBBRIM BEIBOjaM. B oroit pabore 9. lllpejmmrep
UAIIeT:

« Razent mpomece, siBienne, co0sITHEe — HA30BHTE 9TO KaK XOTHTE,— KOPOUYe
TOBODsI, BCE, UTO TMPOMCXOJUT B IPHUPOJE, 03HAYACT YBEJHICHNE DHTPOINUM B TOIH
JacTH MHpa, Ije 5T0 mpoucxoauT. Tar m KUBOI OPraHMaM HeIpepbhIBHO YBeJIH-
YHBAGT CBOIO DHTPONMIO — MJIM, TOBOPA HMHAYe, MPOHBBOJUT ITOJOKATEIHHYIO
DHTPONHIO @ TakuM 00pasoM npmOIMIRAETCS K OIMACHOMY COCTOSHHIO MaKCHMAJb-
HOM DHTPOIHMM, FOTOpPOE npejicTaBiisier coboio cMepth. OH MoKeT m36eruyTs HT0-
I'o COCTOSTHUS, T. 0. OCTATLCA KUBBIM TOJLKO ITYTEM IOCTOAHHOIO M3BJICUCHUS N3
OKpPYIRaloIe ero cpejbl OTPULATeJLHOU HHTPONNM, KOTOpas NpeJCTaBIAET CO-
6010 HEUTO BeckEMa IIOJIOKATENBHOEe, KaK MBI ceiiuac ysuamM. OTpHmaTeanHas
DHTPOIHA — BOT TO, yeM opraumam mnmraerca. Mam, uroOwl BBEIPA3uTh HTO MEHEO
napajoKcalbHO, CYIIeCTBEHHO B MeTaldoJm3aMe TO, YTO OPraHnsaMy yaaeTcs O0CBO-
Oomtars cebst OT Beeil TOI PHTPOIMHE, KOTOPYIO OH BEIHYIKACH IIPOM3BOJUT b,
IOKA OH JKMUB.

w11 pacTeHmit COOCTBEHHBIM MOIIHBIM MCTOYHHKOM «OTPHIATENLHOH 2H-
TPONMUMY CJAYHHT, KOHOYHO, coiHeyHbln cer» (J. Hlpepgmurep. «Yro Taxkoe
JKU3HB ¢ Toukm 3penmsa uamrm?». UJI, 1947, ctp. 102—106).

C paboramm 9. Illpepmurepa MBI BXOJMM B IOCJEJHUIL ITEPHOJ TEPMOHHA~
MHYECKOr0 aHaJm3a ABJIeHM yku3um. B sroT mepmoj, Oaarogapsa cymecTBeHHBIM
M3MEHOHHAM B COCTOSHHM TepPMOJMHAMHKH, MCYE3aeT CBA3L MEIKAY KiIaccmue-
CKHM IIpeJICTABJICHEEM O pPacCemBalOIIeiicT B MHPOBOM IPOCTPAHCTBE JIYYHCTOM
OHEPruM | IpejicraBieHueM o0 pHTpomHH. 3HAYHTEJALHAs (opMaau3anusa TOPMO-
JEHAMHEKH IIpHUBeJa K CO3JaHMI0 BAMKHYTOM M BHYTPeHHe HE IIPOTHBOPEUYMBOIMA
CHCTeMEBI NOHATHIL. HeKoTopyio sSCHOCTH B CTPYKTYPY 9TOIl CHCTEMBI OKa3alioch
BO3MOKHBEIM BHecTH Juimb B 1951 r. yepes BBejienme abCcoJMIOTHBIX OTPUIATEIBHBIX
remneparyp. Takum oOpasoM, HONBITKA TEePMOJMHAMNYECKOTO aHaimsa OmMoJorm-
YeCKHUX fABJEHWII B HACTOAIIEe BpeMs INPUBOJAUT K 3HAYHTEJHHO OOJBIIUM TPy~
HOCTAM, YéM B MOMEHT CTAHOBJCHHA TEPMOIHHAMUKH.

CorslacHO NPHHATHIM OIPOAeNeHHAM, KOTOPBIe CYHTAIOTCA MCXOMHBIMH, 3a-
IACHIBAGTCS BHIpaKeHHe, ompejessionee (DYHRIMOHAJILHYIO CBfA3HL BayKHEMIIHX
TOPMOJIMHAMAYCCKAX BeJHYMH. B CTaTHCTHYECKOH TePMOJMHAMHAKE TeMmepaTypy
M3MEPAIOT He B rpajiycax, a B aprax, npu4eM 9TH BeJHYHHBI CBA3AHBI MEKY CO-
OO0 ciaeayioleil 3aBUCHMOCTLIO:

0 = kT, (1)

rae

0 — remneparypa, mamepenHas (B aprax);

T — TeMueparypa, H3MepeHHAsA B rpajycax rfeJLBUHA;

k — xoappunmeHT NPONOPIMOHAILHOCTH, M3BECTHLIN 110J] HA3BAHHEM II0CTO-

aapoir Boapnmana k& = 1,38 - 10-'° ape/epad.

Ilpm mCIONB30BAHAM TeMIEpaTyphl, H3MEpsAeMOU B rpajycax, IpHBeJeHHbIMA
BhIme Kod(hOUMUEeHT IPONOPIUIOHAJLHOCTH k& BBOJAT B ONIpPE/IeJIeHAMe HHTPOINH,
T. ©. CBA3LIBAIOT 0e3pasMepHYI0 BeJIWYAHY MaTeMATHIECKOM CTATHCTHKA O C
TEePMOJXHAMAYECKOM BeJMYMHON S:

S = ke. (2)

DTy BeJIMYAHY TOKe HA3HIBAIOT SHTPOIIMEM.
Ucnoub3ysa BBeJIeHHBIe NOHATHA, (DYERIUOHAIBHYIO CBA3L BCEX IepeYmClIeH-
HBIX BEJHYUH, OIPEeJsaIoT COOTHOIIeHHEeM

s 1
' de T (3)

re 0603HAYEHMS COBIAAIOT C BBeJICHHGIME BHIIIe MOHATHAMIM.
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[lonygennoe Beipaskenme He ABIACTCH CBA3AHHEIM CO BPEMEHECM, a4 BEIBOILY
I3 BTOPOTO Havaja TepMOAHHAMHKH, BOOOI® TOBOPS, MOMKHEI OTIMIATE HACTOS-
Imee BpeMsa or Oyayliero, Tak Kak OHH IIO3BOJSIOT IpeJicKaspIBaTh HANPaBICHIC
IPOTeRAHMS TPONECCOB BO BPEMOHH. AHAIU3 pPa3MePHOCTE, KOTOPBIM YacTo
HCIIONL3YeTCA B TOYHBIX HAYKAX, MPUBOJMT K BHIBOAY, UTO JIOJUKHA CYIIECTRO-
BATE €I KAKAA-TO CBA3H BAIMMCAHHOIO BHIPAKEHUS CO BPEMOHOM. JTY HeSIBHYIO
cBA3b (popmyasr (3) co. BpeMeHeM YRa3BIBAIOT Jepe3 sHadYeHHme 3HaKoB, Tak, B
TPUBE/ICHHOM BBEIDAZReHHN IPHHATO ObLIO CYMTATh, YTO TeMImepaTypa B rpagycax
Heapsnna — Besmunna cymecTsenno NOJIOJKATEJbHAA, YTO B COCTABIACT OCHOB-
HOG COZIep7RaHme KIACCHYeCKOTO BEIPAsKeHUA BTOPOTO 3aKOHA TePMOJIMHAMMUKL.

JleMCTBATeNBHO, eCJN TeMIepaTypa B rpajgycax KeiqbBIHHA MOMKOT HMOTE He
TOJIBKO IIOJIOZRATJIBHOS, HO H OTPHIATEeJbHOE 3HAYeHHe, T0 KOIPPHIMeHT 1m0JTe3-
HOTO JreMcTBHA Mammuel Kapuo Oyjier nNpHEEMATL 3HAYOHNS GOJILITe eJM HIIHI.
Tar Kar aT0 HEBOBMOJKHO, TO CTOJb JKe HEBOZMOKHO M HAJMYMHO OTPHIATEJLHOT O
dHAKa Yy IPOM3BOIHOM OT DHTPONMHH II0 HHEPIAM B JEBOM 9acTh BbhipazKenus (3).
@opmyna (3) comepRHT IPaBHIO BHAKOB — CIM CHCTEMA OoJIy4aeT HHepPruio,.
TO €€ SHTPOINA MOKET TOJIBKO YBeJIMYHBATBCS, T. €. U3MEHEHHEe DHTPONAU IIPH
IIOJIYYeHUH DHEePIrUH IT0JOFKUTeJIHHO.,

B paccymennn Illpesaarepa Mur ofmapy:RmBaeM mpsaMo IMPOTHBOIOJOKHOE
YTBOP/KICHHE — IIPH  IIOJAYIeHHH JYYHCTON SHePTHH M3BHe B Xaopodmirosom
allliapaTe pacTenns MPOHCXOMUT yMeHBIIeHHEe HYHTPONHMI, T. €. BEJCHOMY JIHCTY
PacTeHNs, B COOTBETCTBHH ¢ (opMymnoii (3), MBI JOM/KHBI NPHMINCATH 3HAYCHUE:
abcoJI0OTHOIT OTpHIIATeIBHOIT TeMmepaTypsl. HasBamublii mapajiokc cratmeTmue-
CKOM TePMOJMHAMUKYN PaspenraeTcsi IpH aHaJIu3e TeopeMsl Hepucra. Iloansysics
Teopemoii HepHueTa, MBI mO3BOMMIM cebe HCKIIOUHTL HEKOTOPYIO MOCTOAHHYIO,
COOTBETCTBYIOIYIO 3HAYCHHIO DHTPOIMH IPH a0CcoMIOTHOM HyJse. Tak, mampmmep,
YIVIGKHCIOTEe M BOJIe B COCTOSHHM abCOMI0OTHOTO HYJIS MBI OyjeM NpHIHCHIBATE TY
KE 9HTPOIIHIO, 9TO M Caxapy, KOTOPBIH IOJXyYeH M3 YIIAeKHCIOTH M BOJAHL B IIPO-
mecce gorocmaresa. J[eiiCTBETENBHO, IO TEOpeMe Hepucra saTponms MCeXomabIX
BEIIeCTB M ROHEYHOTO TPOJYKTA OJIMHAKOBA, HO MBI He MOKeM YTBePIKIATH, 4TO
B 9TOM TpHMepe SHTPOMHA OJ{HOBHAYHO OIpe/ieAeT COCTOSHHe TOil WM JPyroik
CHCTeMbI, X0Ts 00e cucTeMbl GylyT HAXOMUTHCA B PABHOBECHBIX VCIOBHSAX.

XAMHYeCKaA MOTeHIHAIBHAS YHEPIHA IPOYKTOB porocmuTE3a, OTIAMIAOMIAS
CHCTeMy, COCTOANIYI0 M3 caXapa M KHCJIOPOJa, OT CHCTeMEI, COCTOAMeH M3 yrie-
KHCJIOTBI H BOJIBI, MOZKET He MMeTh CYIIeCTBeHHOI0 3HAYEGHHSA B HEKOTOPHIX TEO-
PETHIECKHX IOCTPOeHUAX, OJHAKO Ka/K/blif yYeHBIH MOKeT OOHAPYKHTHL pas-
HUTy ME7KIY TeM I [IPYTHM, eCJH BMECTO caxapa Ha 3aBTpPaK OH OyeT MOIydaTh
rasmpoBannyio Bomy. llpuBefeHHas myrtka mMeer um OGojee IyOORMIT CMBIC] —
npuniun Hepncra, 6e3ycioBHO, MOJe3HbIN 71 06MerYeHus BEYACICHAS PHTPO-
IHH, TaK Kak M30aBigeT Ty BeNWUMHY OT «MEMIAIOI[eil MOCTOAHHON MHTErpH-
POBAHHAY, BBEILICCKABACT € I'PASHOM BOMOIl M pebenka.

ADcoIoTHEI® OTPHIATETBHEIC TEeMIePATyphl, BoOOIIe ToBops, Goxee pacipo-
CTPAHEHEI, YeM 9TO IPHHATO JyMaTh. IIpocToit ABATATENH BHYTPEHHErO CrOpAHMST
HCIIOJBL3YeT BeIeCcTBa, KOTOPBIe HMMEIT TeMIlepaTypy, pPaBHYI0 TeMIlepaType
OKpy:Ralomeil cpejsl. B pesyibTaTe BCHBIIIKA (XHMHYECKAS PEAKIHS — UMEHHO
9TH IIPOIECChl BCETla MCRIAIYAIM BCE OCHOBATENH TEPMOJMHAMAKHE KaK HepaBHO-
BOCHBIC) HE TOJIBKO yBEJIMYHBAETCA TeMIepaTypa CMecH, HO I coBepmaercs: paGo-
Ta. Ecam Taroit spurarens Gymer paGoTath mpm TemmepaTypax, paBHBEIX a6co-
JIOTHOMY HYJIIO, TO ero RKamymmiica roaddunuent momesworo meiicrsus Oyjer
CTPeMUTECA K OecKoHeuHocTH. B JlaHHOM IpuMepe HOT HEKAKON ITPHHIHIIAAIE-
HOM PasHUIBI MEY YCHJICHHEeM MOIIHOCTH B KBAHTOBOM TeHEpPATOpe M yenie-
HHeM MONIIHOCTH, IMOJABOAUMOM K CHCTEMO I MHUIHMHDPOBAHUSA XHMHYCCKOM
peaxnum. HacerennocTh BepXHEr0 »HEPreTHYECKOr0 YpoBHA (¢ HAKOMICHHON
XHMIYECKOIl pHEprueit) TepMOANHAMUYECKH HEBOPOATHA, X CHCTeMa, OCBOOOIK-
flasg 9Heprmio, BoaBpaniaercsa B cBoe mambosee BeposTHOoe cocrosmme. OcraeTcs
OTKPBITEIM BOIIPOC: YTO OTBETCTBEHHO 3a HACEJIEHHOCTH HTOT0 MAaJIOBEPOATHOTO
cocrosirms? Jlaa moGoro Bmja ABHraTeJ s MBI IOKa (MCKIIOYAs A/MEPHBIE peaK-
IUA) MOKeM HA3BaTh OHY HPHYHHY — OPraHMYeCKAf JKA3Hb, CYI[eCTBOBABIIASM
B OJIHY M3 IPEIKHNX HIOX.
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BBejlenme «XHMHYOCKOTO CPOACTBA» B TePMOJHMHAMHKE HeoOpaTUMBIX TIpPO-
IeCCOB MM B XHMAYECKOM TePMOJIMHAMHKE €CTh BBIHYKJ@HHAA Mepa — MBI BhI-
HY/K/IeHsl ObLIM BBOJMTH IPEJCTABIEHME 0 XHMHYCCKAX TOTeHIMAJIAX, BMECTOr
HCII0JIB30BAaHMA ITOCTOAHHOM HMHTErpHpoBaHMsa B ypaBHenmmm Hiaysmyca. Memree
ACHA CBA3L mHTerpasa Hiaysmyca co BpemeneM. JIHTerpasa oTimyaeT HaYaJIbHOE:
COCTOAHHE CHCTEMBI OT KOHEYHOr0, KaKk IOCIeI0BATEIHLHOCTH COCTOSHMI CHCTEMEL
BO BPEMeHH, 4epe3 IOJIOKATeJbHBIN 3HAK M3MeHeHHs sHTponnu. Eciam maMm yaa-
Joch OBl OOHADYATE B HEKOTOPOM IIePEX0jie OTPHIATeIbHOe M3MEHEHHe HHTPO-
A, TO MBI A0JKHEI OBl OBl OGBACHATH 9TO ABICHUE «OTPHIIATEIHLHBIMY XOTOM:
BPeMeHH, Kak 9T0 meitajica jiesars I'. Peitxenbax («Haupasienme spemenm». UJI,
1962). 3maunresbHO Mpome pemarth BTY HPOOJIEMY B COOTBETCTBUM C ITPEIIOZKE-
unem H. A. YMoma, T, e, IPDHHATHEM ONPEJEIHHOr0 HAIPABJIOHHA H3MEHOHHS
DHTPONNN B ORMOJIOTMYECKUX SABJICHHUAX.

Ecrp eme omma 0COGEHHOCTH 9TOrO jKe MOHATHA — HHTPOINUA €CTH HeSBHAM
gyuRunsa BpeMeHH, T. ©. B TOPMOJAMHAMEUKE Yepe3 HHTPOIHMIO MBI BHIPAsKAeM He
OHOPIrHIO, a MONIIHOCTH. ITa MONINOCTHL OOecHeYmBaeT mHoJyiepsKamme cBoGOHOM
OHePrud OTKPBLITOM CHCTEMBI Ha IOCTOAHHOM YpoBHE. TOJBKO cHCTeMa, HaXOs-
ngascs npu abCoJIOTHOM HyJe, IMeeT OOMEeHHBII OTOK ¢ OKpYy#Kalonieil cpesioii,
PaBHBIM HYJIIO, 9TO ¥ COOTBETCTBYET 3HAYGHMIO DHTPOIMH, PABHOM HYJIIO IPH TEM-
steparype abcosoraoro myds. 1lo mepe pocra TeMmepaTypsl OTKPHITON CHCTEMBEI
pacTeT M3IYyYOHHEe HTOM CHCTEeMBI (T. €. MOINIOCTL, M3JlydaeMas B eHHUIY Bpe-
MOHH) M|, CJef0OBaTeJLHO, COXPAHEHNe DHEePIHMH B TAKOM CHCTEMEe MOKeT OBITh.
nbecrneueHo Jums OGOJBINEH MON[HOCTHIO, MOCTYIAIOMIeH H3BHE. Moayas atoro
O00OMEHHOr0 IMOTOKA MOKeT COOTBETCTBOBATH (VMBMYECKOMY CMBICJAY TMOHATHA DH-
TPOIIH.

B mocaenmee Bpemsi, B CBA3M ¢ pasBuTHeM KuOepHeTHEHM W Teopu:m mupOp-
MaIu#, CTapble HACH O TePMOAMHAMHYCCKHX 0COOeHHOCTAX JKMBBEIX OPraHU3MOB
IMOJYYMJIM CBOe BBIDAjKeHMEe Yepe3 MOHATHe MI(MOPMAIMA MJIH HErdHTPONHH, T. e.
yepes MOHATHA, TOKAeCTBeHHBIe dHTpOoHH D, Ayspbaxa M «OTpHIATENALHOU DH-
Tpounm» J. llpemuuarepa. TIpoxoauT BTOpOIl MK OYPHBIX JHCKYCCHIL 110 cTapOit
npobieme, KoTopas IO-TIpe;KHEMY €Ile fajieka OT pemienus. JIyammMm BIpaske-
HHEeM COCTOAHHA HACTOAINEro BOIPOCA MHBIAAETCA NOJOKeHHEe, BBHICKA3aHHOO
A. WI. OnapuasiM B ero Kuure «J{mspb, ee IpHpPoja, IMPOMCXOKIGHAE M Pa3BH-
rue» (M., 1960, crp. 17).

«Cirosxaee 0O6CTOMT JEJI0 CO BTOPBIM BAaKOHOM, BHIPAKAIONAM CTATHCTHYE-
CKYI0 TeHJIEHIMIO IPHPOJABLI K OeCHopAAKYy, TeHJEHIMI0 K BHIPABHNBAHMIO #, Ta-
KM 00pasoM, 00eCIleHeHMI0 YHEPIHH B M30JMPOBAHHEIX CHCTEMAaX, 4TO OOLIYHO
BBIpayRaeTCA KaK BO3PacTaHHe HHTPOIHM.

.3 IPOTHBOMOJOKHOCTL DTOMY B OPramU3MaXx He TOJHBKO HE IPOMCXOAT
HapacTaHus HHTPOIMM, HO Jajke BO3MOKHO ee yMeHbImenme. Tarmm oOpasoMm,
Kak OyATo OBl MOJy9aeTcs, YT0 OCHOBHBIM 3aKOHOM (DHMBMKM ABJIACTCH TeHICHIAHA
K Oecnopajary, yBeJn4eHHe DHTPOIMH, & OCHOBHEIM 8aKOHOM OHOJOIMH, HANIPOTHB,
POCT OPraHM30BAHHOCTH — YMEHBIICHHE DHTPOIIAMY.

ITHME claoBaMu arajemuka A. J. Omapuia M MOKHO BaKOHYHTH HCTOPHYE-
ckuit 0030p Hameii npobiaemsr. Kak Oyjer passmBaThcs 5T0 Halpasiaenne B Gyry-
eM — eue He oupejejneno. OYeBHHO, HACTYIIAT M TAKOe BpPeMs, KOrja B HTOM
Bolpoce Oyfer BBIACHEHO MHOroe M HMKOIJla Bce. Beamxo pasmoobpasme oxpy-
FHAIOIEro HAC MUpa, M CTOJb 7Ke JUIMTeJIeH IIyTh ero nmosnanns. MoJgogoMy moKko-
JIOHNIO COBETCKHX YYCHBIX IIPEJCTaBIAACTCA OOIMIMPHOE IM0JIe HAYVIHON JIeATeNb-
HOCTH.
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