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IMPEANCJIOBHUE

[Ipennaraemast KHUra uMeeT 16-JIETHIOIO C JIMILKOM HUCTOPHUIO pa3BUTUA. [lepBriii 3Tam 3TOM UcTOpUU
— Bemmenmas B 1920 r. kamkka «Grundprinzipien d. rein, naturwiss. Biologie», BTopo#i 3Tam — KHUTA
«Du3uvecKkue OCHOBHI B Omosorumy», Beimenmas B 1930 r. Temepb, yepe3 MATH JIET, HACTOSIIAs KHUTA
JOJDKHA COCTaBUTh TPETUH JTarl.

XOoTsI MEXAy TEPBBIMH JIBYMS KHUTAMHU JISKUT MPOMEKYTOK B JECATH JIET, a MEKAY MOCIETHUMHU
IBYMsI — TONBKO B TISTH JIET, pa3INure B CONIEP’KaHHUH BO BTOPOM CIllydae 3HAYUTEIHHO OOJbIIE, 9eM B
MIEPBOM.

W Bce xe pa3BUTHE HANEKO €IIe HENb3sl CYMTATh 3aKOHUYSHHBIM. DKCIEPUMEHTAJIbHBIH MaTepHan
OBICTPO BO3PACTAET, ¥ MOJIHOCTHIO YK€ HE MOT OBITh IPEICTABIEH U B 3TON KHUTE.

Yro kacaeTcsi M3JIOKCHHUS, TO KHUTa MPEJCTaBIsIeT cO00 JTorniyeckoe 1esoe, U HA OJJHO TOJIOKEHHE
HE MOXKeT OBIThb NMPaBHJIBHO MOHATO O€3 CBA3M C OCTANbHBIM. [103TOMY HeNb3s MONYyYUTH MPaBHILHOTO
MIPECTABIIEHUS O TPAKTOBKE TOTO WM WHOTO BOIMPOCA IMPH MPOUYTEHHH TONBKO OTAEITHHON OmpereneHHON
rmaBel. C JApyrodl CTOpOHBI, JOKa3aTelIbCTBA PA3NIMUHBIX IOJIOKECHUH, KacaloUIMXCs, HarpuMmep,
pa3apakeHHs, 3aKOHOMEPHOCTEH SBOJIIOLUH, OOMEHa, CTPYKTYpbl >KUBOW MaTepuH H T.O., BOBCE HE
WCYEPIBIBAIOTCS OKCIEpUMEHTaMH | (aKTamu, TPHUBEACHHBIMA B COOTBETCTBYIOIIMX TJaBaX. OTH
TIOJIOKEHHS B PABHOW Mepe MOIKPETUIIOTCS (hakTaMu, B JPYTOi CBSI3U MPUBEACHHBIMH B JPYTUX MECTaX.

Yro kacaercst 000CHOBaHHS (aKTaMH, TO HAI0O UMETh B BHIY, YTO OOIIUE M OCHOBHBIC MPHUHIIMIIBL,
KOTOpBIE MBI 3[IECh H3JIaraéM, OCHOBBIBAIOTCS HE TOJBKO, HA NPUBOJAUMBIX B KHUTE (pakTax, HO M Ha
0O0JIBIIIOM KOJHYECTBE M3BECTHBIX (DaKTOB, KOTOPBIEC HENB3SI BEJIb BCE MPUBECTH.

UYro coxpaHeHHE HEpPaBHOBECHS B TEPMOAMHAMHYECKOM OTHOIICHUHW SIBISIETCS XapaKTEePHU3YIOLIMM
CBOWCTBOM KHMBBIX CHUCTEM — K 3TOMY, HalpuMep, BHIBOAY MpPHUIUIM BCE HCCIEIOBaTeNH, OMKe
3aHMMAaBIINeCs] 3HAaYeHHEeM IOKOWHOro oOMeHa BemiecTB. (DakTWYecKWid MaTepual, 3acTaBHBIIUN 3TUX
uccienoBareneil MpuaTH K NOJ0OHOMY BBIBOJY, €CTECTBEHHO, HE MOT 37IeCh OBITh U3JI0KEH.

Tak, Hanpumep, A. Xumn nuieT: «XuBasi KJeTKa MpecTaBiIieT cO00H CIOXKHYIO OPraHH30BaHHYIO
CUCTEMY ..., KOTOpas B TEPMOJIWHAMHYECKOM OTHOIICHHH OECKOHEYHO HEBEPOSTHA U MOXKET HAXOIWTHCS B
3TOM COCTOSTHUH JIUIIH JI0 TeX IO, MTOKa MOXET ObITh MCII0JIb30BaHa CBOOOIHAS SHEPTHS IS MOIIePKAHUS
9TOH opraﬂnsaunu»l.

Tak, u U. llTpayd mpUXOgUT K BBHIBOAY, YTO «AHAJOTHs BO B3aMMOOTHOIICHWH JKEITKAa W Oejka,
KPOBSIHBIX KJIETOK M CBIBOPOTKH, JPOMOKEBBIX KIETOK M IUTATENLHOI'O pPAacTBOpa, BOAOPOCICH WU
OKpy’Karolei cpeapl AenaeT HEOOXOIUMBIM CHCTEMAaTH4YeCKH PacCMOTPETh OTKJIOHEHHE B OTHOLICHUHU
paBHOBECHSI B KadeCTBE IIEPBHYHOTO CBOWCTBA CAMOCTOSTENBHBIX JKHBBIX CYIJ_ICCTB>>2. [TomoOHbIE
BBICKa3bIBaHMSI MOKHO HalTH y MHOTHX JIPYTHX HcclienoBarencil. TeM yAuBUTENbHEE, YTO, MPU3HABAs 3TO
MOJIOKEHUE, U3 HErO HE JAENalOT BCEX BBHIBOJOB M TBEPIAO NPUACPKUBAIOTCS MPEACTABICHHUS O NOCTOSHHOM
HapyIICHWH paBHOBECHs H3BHE. 3ajada IMO3TOMY 3aKII04Yallach HE TOJBKO B OOOCHOBAaHWH INPUHIIUIIOB
(hakTamMu, HO ¥ B TEOPETUIECKOM OOOCHOBAHUHU CaMUX (aKTOB.

Het comHeHwUst, 4TO B OOJIBIIMHCTBE IJIaB UMEIOTCS HEMOCTATKH M OIIMOKH. 33 KKAYI0 (PaKTHYECKYIO
MOTPaBKy H 33 yKa3aHWEe KaxJaoro (akra, KOTOPBIH MOT OBl TPOTHBOPEYUTH COOTBETCTBYIOIIUM
TEOPETHUECKUM TIOJIOKEHHUSAM HIIM TOATBEPANTH WX, 51 OB OBl UpE3BBIYAWHO ONaromapeH CIerHalncTaMm,
paboTaromyM B COOTBETCTBYIOIIMX 00JIACTSIX.

[Tpy uyTeHUU KOPPEKTYp M PEOaKUHUU TEKCTa MHE TIOMOTJIM MHOTHE COTPYIHHKH, B OCOOCHHOCTH MOK
corpynauk B.C. bpanarenmiep, KOTOPBIM s 37€Ch BhIpaXkaio CBOIO OnaromapHocTh. OcoOeHHO s 00s3aH
moeit xkene C.C. baysp, koTopas mporiia BeCh IyTh 3TOH pabOTHI OT €ro Havaia, IoMorasi MHE OCOOCHHO B
(u3nuecKoil 1 MaTeMaTHUECKON CTOPOHE JieNa, MPOBEPSsl BEIYUCIICHUS, U3TOTOBUB PUCYHKH H T.JI.

B ocHOBHOM e s 00s3aH HamWcaHWEM »JTOW KHUTH pa3BOPOTY CTPOWTENhCTBA Hamiei
COLMAIMCTUIECKON POIMHEI, IIOCTABUBIIEMY TI€pEe/ HAYKOW 3a/lady yTiIyOJIeHHOTO HAyYHOTO 0OOCHOBaHUS
NPaKTHYECKUX MEPOIPHATHI B CEILCKOM XO3SHCTBE W MEIWIMHE W O00ECleuMBaIONIeMy HACHHYIO W
MaTepUabHYI0 TIOJICPKKY ITOH TPy IHOMH padorTe.

D.bayap
27/IV 1935 .

"A.V.Hell, Supplement to Nature, Ne 3106, Mag, 1929.
2I.Straub. Iur. no Berichte iiber die gesammte Physiologie. Abt. B, Bd. 77, H. 719 Mai 1934.



YacTte | OBLLAA TEOPUA XXKUBOU MATEPUU

BBEJIEHUE _
NPEIAMET U METOl TEOPETUYECKOHU BUOJIOT' A

buonorus ectb Hayka 0 )KM3HH, UJIM IPaBUIIbHEE O JKUBBIX cyliecTBax. OHa sSBIsSETCS HAyKOH
0 3aKOHaX JBMXKEHMS (B CaMOM IIMPOKOM CMBICIIE CJI0BA) OpraHU30BaHHOMN XUBOW MaTtepuu. Buay
HEOOBSITHOTO MHOTr000pa3usi ¢GopM M (PyHKIUI >KUBOW OPraHM30BAaHHOW MaTepUH, KOTOPOE MBI
HaXOJUM Y JKUBBIX CYIIECTB, CTAHOBHUTCS IMOHSTHBIM, YTO, MPEXKIE BCEro, OBUIO HEOOXOIUMO
omucaTh W TPUBECTH B TMOPSAOK 3TO MHOrooOpaswe ¢hopM W (yHKIMI, a TakKe YCTaHOBHTH
HEKOTOpBIE 3aKOHOMEPHOCTH ero. [Ipu 3ToM cHavana oOpaiaiy BHUMAaHHUE TJIABHBIM 00pa3oM Ha Te
MIPOSIBJICHUS KHU3HU, KOTOPbIE MOTYT ObITh HAOIIOAAEMBI U ONUCHIBAEMbI B €CTECTBEHHBIX YCIOBUSIX
(kaK pa3MHOXXEHHE, pocT, Meramopdo3, obpa3 xu3HH). Ha OCHOBaHMM CXOJCTBa B CTPOCHHH U
(GYHKIUSAX HEKOTOPBIX OPraHOB, HAIIPUMEP IOJIOBBIX, U B CIIOCOOE pa3MHOKEHHSI )KUBBIE CYIIECTBA
COCIUHSUTHCHh B TPYIIBI U, TaKUM 00pa3oM, C JAITbHEWIIUM YrIyOJIeHHEM 3HAHUW O CTPOCHHH
OpPraHM3MOB BO3HHUKIIM TOHSATHE U pa3rpaHUueHue BUAOB. HayuHylo ke, TEOPETHUUYECKYIO OCHOBY
3TO COCIUHEHHE W pas3rpaHHuCHHE PaA3IMYHBIX OPTaHU3MOB IO HUX CTPOCHHUIO U 00pa3y >KU3HU
MOJTYYHJIM JIMIIh B OOOCHOBAaHHOW M pa3paboTaHHON JlapBHHOM TEOpHH HBOJIIOIMH, COTJIACHO
KOTOpOl Bce MHOTrooOpasHbie (DOpPMBI, pa3IUYHbIE BUIBI, BO3HUKIN JPYr H3 Apyra. Toibko
MI0O3HAHUE TOTO, YTO BCE CYUIECTBYIOLIME pa3WYHbIE BUIbl 00JalalOT Pa3IMYHON CTENEHbIO
«KPOBHOTO POJICTBa» APYT C APYroM, CAeNanio BO3MOXKHBIM MOCTPOCHHE POJIOCIOBHOTO JepeBa
BUJOB, HAa OCHOBAaHMM KOTOPOTO CTaJl0 BO3MOXHBIM Kak OOBSCHEHHE YK€ HalJCHHbIX
3aKOHOMEPHOCTEH, TaKk W HaXOXKJIEHUE HOBBIX. Takoe e pemiaroliee 3HaUYeHUE HMMeNa TEOPHs
SBOJIIONMKM W Uil YriIyOJeHWsT TO3HAHWUM OTHOCHUTEIHHO 3aKOHOMEPHOCTEH pas3iuyHBIX (popm
BBIIICYTIOMSHYTHIX JKU3HEHHBIX SIBICHUN, KaK pasMHOXKeHHE, MeTaMopdo3 U Op., a TaKkKe U A
Pa3BUBIIETOCS 32 3TO BPEMs YUCHHS O BOSHHKHOBEHHH M COXPAHEHUH HOBBIX (OpM, T.€. JJIS TOTO
TECHO CBSI3aHHOTO C DJBOJIONHUEH yYeHHsS O HAclIeIOBAaHHUU CBOWCTB, KOTOPOE MOJIYYHUIIO CBOE
Hay4yHOe 00OCHOBaHME B HallIeHHbIX MeHzenem 3akoHaX HAacleJCTBEHHOCTH. Tak, B KadyecTBE
OCHOBHBIX BETBEW OHMOJOTHH pa3BIWIUCh MOP(]OIOTHsS Kak Hayka o (GopmMax U CTPOCHHH >KUBBIX
CyIIecTB, SMOPHOJIOTHS KaK HayKa 00 MHAMBHYyaJIbHOM Pa3BUTHUHU M 00pa3oBaHUU (OPM M OpPraHOB
y oco0u, ydyeHHe O HACIEICTBEHHOCTH M O MPOUCXOXKIECHUU BUAOB, WIH y4E€HHE OO0 HUCTOPHH
MIPOUCXOXKACHUS KUBBIX CYHIECTB. UTO KacaeTcs TaKWX >KU3HEHHBIX MPOSBICHUM (PYHKIUN, KaK
pa3MHOXKEHHE, OIUIOA0TBOPEHUE, 00pa3 )KU3HH (CMOco0 MUTaHMS, OOIIHNE YCIOBHS CYIIECTBOBAHUS
U T.J.), TO 1OJ OHOJOrMell elle B HACTOALIEE BpeMs MOHUMAETCS HU3YYEHHME ATHX >KU3HEHHBIX
GyHKIUH, TONTAIONIMXCS HAOMIOACHUIO W OMUCAHWIO B E€CTECTBEHHBIX YCIOBHSX. Paznuunbie,
Ype3BbIUafHO MHOTOOOpa3Hble (OpPMBI OTUX IKU3HEHHBIX TMPOSBICHUN TONYYHIH CBOE
TEOPETUYECKOE ECTECTBEHHO UCTOPHUECKOE OOBSICHEHHE Ha OCHOBE YBOJIIOIIMOHHOM TEOPUH B CBS3H
C OOBSICHEHHEM MHOIroo0pa3us CTPOCHHS U C ONHCATEIbHOW HCTOPHEM pPAa3BUTHUS Pa3IUYHBIX
KUBBIX CYIIECTB.

Takum 00pa3oM, SBOJIIOIIMOHHAS TEOpHUs SBISETCS TOW TEOpUEH, K KOTOPOW MpHUBEN
HAKOIUICHHBIM OMucaTeNbHON Ouosorueid Marepuan OTHOCHTENBbHO MHOroobpasus ¢opm u
Ha0JII0/IaeMBIX B €CTECTBEHHBIX YCJIOBUAX JKU3HEHHBIX IPOSBICHUI OpraHM3MOB, U KOTOpas crajia
PYKOBOZSIIUM MPUHIIMIIOM 3TUX HCCIIEAOBAHUM.

[TocTenenHo, ogHaKo, CTAHOBUIIOCH BCE 0oJiee SICHBIM, YTO ONMUCAHHE CTPOEHUS, Pa3BUTHS U
KU3HEHHBIX TPOSBICHU, B KOHIIE KOHIIOB, BBISIBIISIET JIMIIb 3aKOHOMEPHOCTH MPOSIBICHUS KUBOU
MaTepUH, JHILIb PE3YJIbTAT €€ 3aKOHOB JIBM)KEHUS, a HE CaMH 3TH 3aKOHBI; U3 3TOTO CIEAYET, UTO
HBOJIIOIIMOHHAS TEOPHs SIBISETCA TEOPUEH MPOSBICHUS KUBOM MaTepUH B XO0Jie¢ UCTOPHH, YTO OHA
MIPUHUMAET BO BHUMAHHUE TOJIBKO YacCTh KM3HEHHBIX SBJICHUM M HE MPECTaBIISIET TEOPUU 3aKOHA
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JIBYDKEHUS JKUBOW MATEpHH, TPUBOJSIICTO K 3TUM SIBICHHUSM. DBOJIIOLIMOHHAS TEOPUS SIBIISETCS,
TakuM 00pa3oM, TEOPETUYECKUM 3aBEpILIECHUEM, BEIWYAMIINM HayYHbIM JOCTH)KEHHEM IMEPBOIO
onucaTtenbHoro mepuoga Ouonoruu. Korma Mbl 0003HauaeM 3BONIOLMOHHYIO TEOPHUIO Kak
TEOPETUYECKOE 3aBEpILEHUE MEPBOT0, OMHCATEIHLHOrO MEpHUoAa OHOJIOTHH, TO 3TOMY HU B KaKou
Mepe HE MPOTUBOPEYHUT TO, YTO JUIsi OOOCHOBAHMS ATOH TEOPHH MOCTYXHJ TakKe U OoraThli
SKCTICPUMEHTAIbHBIA MaTepuan (0COOCHHO >KMBOTHO- M pacTeHHEBONOB). [l comepxaHus u
3HAYCHUs TEOPUHU DELIAIOIIUM SBISIOTCS HE METOABl OOOCHOBAHMS, a SBJICHUS, MOJUICKAIINE
00BSCHEHHUIO.

CoOOTBETCTBEHHO ATOMY Bce 0oJiee pa3BUBAJIKCH TE HAMIPABICHUS U BETBH OMOJIOTHH, KOTOpPHIE
U3yYalid 3aKOHbI JIBIKEHHUS >KMBOI OpraHM30BaHHOW MaTepuu, HAXOISIIIME CBOE BhIPAXKEHHE B
pa3MYHBIX HAOJIOJAEMbIX JKM3HEHHBIX NPOSIBIECHUSIX W ¢GopMmMax. DTO NPUBEIO K Pa3BUTHIO
duznonornu, MeXaHUKWH pa3BUTUS, TEHETUKH, T.e. OKCIEPUMEHTAJbHBIX HAyK, BCJEICTBUE
CTpEMJICHUS] aHAJIM3HPOBATh TE OTAEIbHBIC JIEHCTBYIOUIME CHJIBI MM JIBHXKCHHUS W U3MEHEHUS
BHYTpU OpraHu3Ma, KOTOpbI€ MPUBOAAT K JAHHBIM >KU3HEHHBIM MpPOsBIEHUSAM. Tak, puznonorus
U3y4daeT PYHKUMU U MEXaHU3M OTACIbHBIX OPraHOB, COCTABJIAIONIINX OPTraHU3M B IIEJIOM, UX OOMEH
BEUIECTB M SHEPruH, 3aKOHBI, MO KOTOPHIM OHU pEarupyroT Ha BHEIIHUE BO3JEHCTBUS, T.€. UX
pa3apaXuMOCTh; MEXaHHWKA PAa3BUTHUS UCCIEAYET T€ (GaKTOPbI, W YCIOBHS, KOTOPBIE ONPEACISIIOT
obpazoBanue (GopMm U (QYHKIHI BO BpeMs SMOPHOHAIBHOTO PAa3BUTHSA, MPUUYEM, TAKXKE MOIB3YSCH
HKCIIEPUMEHTAIbHBIMA METOJIaMH, OHa IJIAHOMEPHO BO3ACHCTBYET HA XOJ OSTOrO PA3BUTHUS U
M3MEHSET WU UCKIII0YAeT OINpe/iesieHHbIE YCIOBUA. Tak, COBpeMEHHasi TeHETHKA CTPEMUTCS Iy TeM
CUCTEMATUUYECKUX CKPEIIMBAHUM U OJHOBPEMEHHOI'O IIMTOJIOIMYECKOIO MCCIEA0BAaHUS XPOMOCOM
BBIBECTH HAOJI0/Ia€Mbl€ 3aKOHBI HACJEJICTBEHHOCTH W3 TEX 3aKOHOB, MO KOTOPHIM MPOHCXOMAT
peaKIMy U U3MEHEHHUs HAClIeICTBEHHOM MacChl, HaXOAIIeHcs B MOJIOBBIX KileTKax. [lapannensho ¢
pa3BUTHEM 3TUX HayK M c Oojee TIyOOKMM MPOHUKHOBEHHEM B OTAENbHBIE MPOIECCHl U HX
MEXaHU3M, T.€. C BBISICHEHHEM JICHCTBYIOIUX IPU 3TOM 3aKOHOMEPHOCTEH M CHJI, 00paIanoch Bce
0oJbllle BHUMaHUA Ha (pU3MUYECKUE U XMMHUYECKUE SBJICHUS, YYaCTBYIOIIKME B 3TUX Ipolieccax, Ha
U3yueHHE JTHX SBJICHUH, NpUYeM, AETATUCh Ja)Ke MOIMBITKU CBECTH OTJCNIbHBIC >KU3HEHHBIC
MPOLIECCHI B OPTraHU3ME HUCKIIIOUUTEIHHO K HUM.

3neck Mbl JOJDKHBI yKa3aTb Ha crieayromiee. CylIeCTBEHHOE OTJIMYME HAyK, BpoOIe
duznonoruu, MEXaHWKH pa3BUTHS, TEHETUKH U BOOOIIE TeX, KOTOpbIE Mbl OOBEAHWHSEM O]
Ha3BaHUEM SKCIIEPUMEHTAIBHONH OHMOJIOTHH, 3aKJII0YaeTCsl BOBCE HE B HX 3KCIEPHUMEHTAILHOM
xapakTepe (Kak 3TO 4acTO W300pakaroT) B NMPOTHBOBEC OOJiee paHHUM BETBSIM OHMOJIOTHH, KaK
cpaBHUTeNbHast Mopdosorus U omnucarenbHas Ouonorus. CyIIeCTBEHHOE OTIMYME ITUX BHOBb
Pa3BUBIIKXCS OTAENOB OWOJIOTUU JIEKUT B HOBOM M yriayOJEHHOH MOCTaHOBKE BOIPOCa U B TEX
HOBBIX 3aJlauyax, KOTOpbIE MOCTAaBWIIM Mepes] coO00i 3TH Hayku. [Ipum 3TOM 3KcCrepHMEHTaTbHBINR
METOJI SIBJSIETCSI €CTECTBEHHBIM, HO OTHIO/Jb HE €JIMHCTBEHHBIM M PEIIAIOLIUM CPEICTBOM IJIs
paspemienus 3tux 3aaad. CyIIecTBEHHOE K€ OTIMYMEe M HOBHM3HA 3ajay, MOCTABJICHHBIX MEpes
co00il ATUMM HayKaMmH, 3aKIHOYaJIUCh HUMEHHO B CTPEMJICHWU HAWTH 3aKOHBI JBUKEHMS KMBOU
MaTepUH M TMPU UX MOMOILIM OOBSICHUTH 3aKOHOMEPHOCTH PA3IMYHBIX (OPM HMX MPOSBICHUHN NpU
Pa3IUYHBIX YCJIOBHUAX. DTH HAyKu CTaBWIM ceOe 3a1ady M3Y4YuTh T€ 3aKOHBI JBIMIKEHUS >KUBOM
MaTepuH, KOTOpbIE CBOMCTBEHHBI €W caMOi M C HEOOXOAMMOCTBIO MPOSBISIOTCS BO BCEX
JKU3HECHHBIX SIBIICHUSAX. Kak paspelnieHne mnepBoil 3aladyd — HaXOXKJICHUE 3aKOHOMEPHOCTEH B
dbopMax TMPOSIBICHUS >KUBOM MaTepuu — HEU30€KHO JODKHO OBUIO HAYaThCA C OIMUCAHUS
OTHENbHBIX (OPM M JKU3HEHHBIX SBJICHMH, MX KIacCU(PUKALUKW M CHCTEMaTU3allih, TaK >Ke
€CTECTBEHHO pa3pelieHHe BTOPOH 3agaud JOJHKHO OBUIO HA4yaThCs C OMUCAHMUA M HaXOXKICHHUS
€MHUYHBIX 3aKOHOB JBIKEHHUS XUBOM MaTepHH, JEKAIIUX B OCHOBE Pa3IMYHBIX €IUHUYHBIX
NPOSIBJICHUH KU3HU U TIPOIIECCOB (POPMOOOPA3OBAHHIA.

Tak pa3BwINCh pa3WYHbIE CIELMATIbHBbIE OTHENbI (PU3UOJIOTUU Kak ydeHue o0 oOMeHe
BEIIECTB M DHEPIUH, paclaBlIeecss Ha OTACIbHbIE BETBM COOTBETCTBEHHO PAa3JIUYHBIM,
MOCTaBIISIONIUM DJHEPTUI0 MpoleccaM, Kak Y4YeHHE O JbIXaHHHM, O OpOKeHUH, 00 a30THOM,
XKHPOBOM, MEKYTOUHOM OOMEHE, O CHHTE3aX B OpraHMU3Me; Jajiee yUYCeHHE O PeaKLUsAX OpraHusma u
€ro pa3ApaXMMOCTH, paclaBlIeecsi Ha YYEHHS O MBIIIEYHOM COKpAIleHUH, O MPOBEACHUU
pa3apakeHUs BMECTE C XUMUYECKUMHU U (U3UYECKUMHU SIBICHUSMHU, COMYTCTBYIOIIUMH JTHUM
nporeccam; ydeHue o pedruexcax u T1.1. IlomoGHoe MBI HabmromaeM W B SMOPHOJIOTHH, T
ocHoBaHHasi B.Py mexanuka pasButus (Wi, KaKk €€ Temepb YacTO Ha3bIBalOT, (U3HUOJIOTUS
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pa3BUTHS) MOJBEPIJIa AHAINU3Y OTAEIbHBIE, OCOOCHHO CaMbl€ paHHUE CTaJWU Pa3BUTHUS, UCCIELYS
pa3nuuHyto cyAbOy OTAEIbHBIX KJIETOK, U ONpeAesIolue 3Ty cyAbO0y (akTopbl, B TOM 4HCIE U
XMUMHAYECKHE U (U3MUecKue siBieHUs. To e camoe Mbl BUAUM M B I'€HETHKE, KOTOpas B CBOEH
COBPEMEHHOM (opMe mpeBpaTuiach INIaBHBIM 00pa3oM B SKCIEPUMEHTAIbHOE HCCIEI0BaHUE
CTPOEHUSI XPOMOCOM, €r0 U3MEHEHHUH U T.J., YTOOBI TAKUM 00Pa30M BHIBECTH BHEILIHEE MPOSBICHHUE
IIPU3HAKOB M 3aKOHOMEPHOCTH HMX HACJIEIOBAHMSA U3 3aKOHOB IBW)KCHHS U JEHCTBYIOIIMX CHI,
CBOMCTBEHHBIX HOCUTEISIM ITUX HACJIEACTBEHHBIX IPU3HAKOB.

Wrak, teopus [lapBuHa nana oOumui NPUHIUI 11 OOBSICHEHHS MHOTO00pazusi Gopm u
(GyHKIMHA OpraHM3MOB, Kak OHM TMOSBWJIMCh Ha 3€MHOM KOpe, TEOpHUIO, OXBaTHIBAIOLIYIO
3aKOHOMEPHOCTH ()OPM JKUBBIX CYIIECTB, UX NMPOUCXOXKICHHUA U MX 3aKOHA IBMIKEHHS U BCEX
YKUBBIX OPraHU3MOB; TENIEPh BOZHUKAET BOIPOC, BO3MOYKHA JIM TaKas )K€ TEOPHUS U 1151 BCSIKO U
KUBOM OPraHM30BAaHHON MAaTEpUU HE3aBUCHUMO OT HUCTOPHUYECKHUX
yCIOBUN ee pa3BUTHSI. VHBIMH CIOBaMH, BO3MOXKHO JIM HAWTH TaKUE BCEOOINE 3aKOHBI
JIBYDKEHUS JKUBOW MaTepHM, KOTOpPbIE NEHCTBUTENBHBI BO BCeX €€ (opMax MpOsIBICHMs, Kak Obl
MHOT000pa3Hbl HU ObUTM 3TH (POPMBI, T.€. JIEKAT JIM B OCHOBE BCEX PA3IMYHBIX 3aKOHOB JBMKEHUS,
KOTOpBIE YK€ HalJIeHbl WK elle OyayT OTKPBITH OTACIbHBIMUA OMOJIOIrMYECKUMH JTUCIUIITIMHAMU B
00JIaCTH TEHETHKH, (U3NOJOTHH, MEXaHHKH Pa3BUTHUS M T.I., — JIeXKAT JIM B UX OCHOBE TaKHe
BCeoOIIMe 3aKOHbI JBM)KEHUS JKUBOW MaTE€pHUH, pa3iIMyHble MPOSBICHHUA KOTOPBIX MPEACTaBISIOT
cOo0OH 5TH OTAETbHBIE 3aKOHBI HA3BAHHBIX CICIHAJIBHBIX OTICIOB OMOJOTHM, TaK > Kak
CIeLlMalIbHbIE, OT/EIbHbIE 3aKOHbBI ONUCATEIbHBIX HAYK — MOP(OJIOTUH U ONUCATEIbHON OMOIOrUn
— MPEJCTABISAIOT COOOW paszIMyHbIE MPOSBICHUS BCEOOIINX 3aKOHOMEpHOCTEH »Boronu. Ho 3ToT
BOIPOC PAaBHO3HAYEH BONPOCY, UMEET JIM JKUBAsi MaTepHsi CBOM OCOOCHHBIE 3aKOHBI JBM)KEHUS. A
TaK KaK MBI OINpPEICIWIN OUONOTHIO KaK HAyKy O 3aKOHaX JIBUKCHUS OPraHM30BAaHHOW >KUBOU
MaTepHUH, TO 3TOT BONPOC aHAJIOTUYEH BONPOCY, CYLIECTBYET JIM HayKa O XKHU3HH, OMOJIOTHs, U Ke
OHa SBISETCA JUIIb OTIEJIOM TNpUKIagHOW (U3MKKM M XuMUH. Benp ecinu Mbl KUBOM,
OpPraHU30BaHHOM MaTepUU NMPUIKUCHIBAEM COOCTBEHHBIE 3aKOHbI ABHKEHHSI, CBOUCTBEHHbIE UIMEHHO
KHBOM MaTepuu M TOJBKO €M, sBIIOIIMEcs ee aTpuOyToMm, (hOpMOii ee CyIIecTBOBaHUS, TO 3TH
3aKOHBI JOJDKHBI BBIABUTBCSI BO BCSKOHM (hopMe MpOsIBIEHUS KHMBOM Marepuu. Torma Bce
CTeLMANbHbIE 3aKOHbBI JBMKEHUS, KOTOpble ObUTM W OYyIyT OTKPBITHI OTIACIBHBIMU BETBSIMU
OMOJIOTUH, KAaK 3aKOHOMEPHOCTH (DM3UOJOTHHM, MEXAHUKU Pa3BUTHs, T€HETHKH U T.H., AOJDKHBI
OKa3aTbCsi CIEUUAIBHBIMU CIy4asMH, CIHEIHAJbHBIMH MPOSBICHUSMH BCEOOIIMX 3aKOHOB
JIBYDKEHUS, CBOWCTBEHHBIX JKUBOM MaTepuM, XOTs Obl 3TU MNpPOSBICHHS, M NPOUCXOIWIN IPH
UCTOpPUYECKH OOYCIIOBJICHHBIX M CYIIECTBEHHO M3MEHEHHBIX YCJIOBUSX, a IIO3TOMY M B
CYIIECTBEHHO HW3MEHEHHOU ¢opme. MmeroTcs nuib JBE BO3MOXKHOCTH OOOWTH HEM30EKHOCTH
9TOrO BHIBOJIA.

1. MBI MOXeM yTBEpXk/aTh, UTO KUBask MaTepHs HE UMEET COOCTBEHHBIX 3aKOHOB JIBUKCHHUS,
YTO 3aKOHBI JIBWKCHHUS KMBOH MAaTE€pUU MO CYLIECTBY T€ e, YTO M HeXHBOH. Toraa Mel, Oyaydn
HocJe10BaTeIbHBIMY, HE UMEEM IpaBa BOOOIE TOBOPUTH O KMBOW MaTepuu. Ho toraa 6uonorus
€CTb HE 4TO MHOE, KaK MpUKIagHas GU3UKa U XUMUS, T.€. IPUMEHEHHE 3aKOHOB (PU3UKU U XUMHUH K
TEM CJIO’KHBIM CHCTEMaM, KaKMMH SBJIIOTCS KUBBIE CYILIECTBA.

2. Unmn >xe Mbl yTBEpXKIaeM, UYTO IKHBBIC CYyIIECTBA HMEIOT CBOM COOCTBEHHBIC
3aKOHOMEPHOCTH, CBOM COOCTBEHHBIE 3aKOHBI JBM)KEHHUS, HO YTO 3THU 3aKOHBI OOYCIIOBJIEHBI HE
COCTOSIHUEM, OpraHH3alMed, CTPYKTYpPOH MaTepHH JKUBBIX CYIIECTB, T.€. HE SIBISAIOTCS (HOpMOi
NPOSIBIIEHUS. M CYILIECTBOBaHMA, aTpUOyTOM >HBOM MaTepuUH, a pe3yJbTaToM (M 3TOT BBIBOJ
SBIISICTCS TOTJA HEM30EKHBIM) CBEPXMATEPUATbHBIX, OOXECTBEHHBIX CHJI, HE W3MEHSIOMINX
3aKOHOB (DU3MKH U XUMHUH, HO IOCTOSIHHO HAIPABJISAIOIINX HX.

[lepByto U3 3TUX TOYEK 3pEHUS 3AILUIIACT HANPABJICHUE, KOTOPOE U3BECTHO B OMOJIOTHH O/
MMEHEM MEXaHMLU3Ma, BTOPYI0 — BUTaIU3M. O0a HampaBIeHUsI OCTAHABIMBAIOTCS 10 JOCTHKEHHUS
peIIAIONIero IMyHKTa M CTapaloTCsl MPUKPBITH 3Ty OCTAHOBKY JIOXKHOHW (unocodueit. Ho HayuHoe
HCCIIEIOBAaHME HE CTOMT HAa MECTe W, HEB3Mpas Ha 3aJCpXKUBAIOLICC BIMAHHE OJTHUX [BYX
HampaBJICHUH, NMPOHHMKAET BCE TIyOke M TIIIyO’ke B CIEUUAIbHBIE M OOIIME 3aKOHOMEPHOCTHU
IBWDKEHUS KUBOW Marepuu. CylecTBYyeT, KOHEYHO, TOJbKO OJWH IpPAaBWIBHBIA IyTb, YTOOBI
JI0Ka3aTh HEJOMYCTUMOCTh O0CHX yKa3aHHBIX TOUEK 3PEHUs, OTPULIAIOLINX CYIECTBOBAaHHE OOIUX
3aKOHOB JIBWKCHHUS, CBOWCTBEHHBIX BCSKOH JKMBOM Marepud W TOJNBKO €H, Kak (HOpMBI
CYILLIECTBOBAHMsI ATOM OpraHU30BaHHOM, JKUBOM MAaTEpUU: ITOT IyTh 3aKIH0YAETCA B HAXO0XKICHUU U
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UCCIICIOBAaHUM OOIIMX 3aKOHOB JKMBOW MAaTe€pHH, B BBISBICHUH TOTO, KAK OHU TPOSBISIOTCS B
paznmuuHOil opMe y pasHbIX (POpPM KHUBBIX CYIIECTB, C APYrod *Ke€ CTOPOHBI — B TOM, UTOOBI
II0Ka3aTh, YTO BO BCEX PA3IUYHBIX YACTHBIX 3aKOHOMEPHOCTSX MPOSBIIAIOTCS OJAHU U T€ XK€ 0o0IIHe
3aKOHOMEPHOCTH HBOM MaTEpUH, YTO B MHOTOOOpPAa3HBIX, M3MEHSIOIIMUXCS B XOJE€ Pa3BUTHUA
JKUBBIX CYILECTB Ha 3€MJIE 3aKOHOMEPHOCTAX KU3HEHHBIX SIBJICHUH HaXOJAT CBOE BBIPAXKEHHUE OJHU
Y TE 7K€ 3aKOHBI IBM)KECHM I, CBOMCTBEHHBIE JKUBOW MATEPUU U TOJIBKO €H.

Wrak, MBI IPUXOAUM K BBIBOLY, 4YTO €CJIM Mbl JXHUBOM OPraHU30BaHHOM MaTepuu
MIPUITUCHIBAEM OCOOBIC, CBOMCTBEHHBIE TOJBKO €l 3aKOHBI JBIKCHHUS, T.€. TOBOPUM 00 0CO00it
HayKe — OMOJIOTHH — ¥ B TO )K€ BpeMs XOTHM OCTaBaThCs HA MMOYBE MAaTEpUAIN3Ma, TO MbI JOJDKHBI
HE TOJBbKO JaTh yTBEPAUTENbHBIM OTBET Ha HAll BONPOC, BO3MOXKHO JIM HAWTH Takue oOIue
3aKOHBI, KOTOPBIE JIS)KAT B OCHOBE BCEX 3aKOHOB JIBMKEHUS B OTAEIBHBIX, CIICIUATBHBIX 001aCTIX
OMOJOTMM, WM YacTHHIM KOHKPETHBIM TNIPOSIBJICHHEM KOTOPBIX CIyXaT OTH CHelHUaJbHbIe
3aKOHOMEPHOCTH (DU3HMOJIOTUH, MEXaHUKH Pa3BUTHs, T€HETUKU U T.I., HO MBI TaKXe JOJDKHBI
CKa3aTh, YTO HAWTH ATH 3aKOHBI, MPOU3BECTU 3TU 000OIIEHHS M MPUMEHUTh HX pEe3yJIbTaThl B
KAauecTBe BeAylled TEOpUM B HCCICAOBAHMM SBIACTCA HACYLIHOM O4YepeqHOM 3ajadeu
TEOPETHYECKOU OMOJIOTHH.

Ha ocHOBaHMM BCero BBIIIECKa3aHHOTO MBI MOXEM COCTaBUTH cebe cliedyromiee
CXEMAaTUYEeCKOE IPEACTaBICHHE O Pa3BUTHM OHOJIOTHH, €€ CHEIUAIbHOM, SKCIIePUMEHTAIBHO-
OTKCATENbHOM, U O0IIETEOPETUIECKON YaCTH:

CnenuajbHasi WM oNHUcATEIbLHAsS OHOJIOTHS Oomast Win TeopeTudecKas 0HOJIOTUsI
3oo0Jtorusi, 60TaHUKa, MOP(OIIOTHS, OIIHUCATEIbHASL DBOJIIOIIMOHHASI TEOPHUST WIIK YUSHHE O MPOHCXOXKICHUH
IMOPHUOJIOTHS, ONTUCATEIbHAS OUOJIOTHS, SKOJOTHS U T.1I. BUJIOB.
®u3noIorysi, MEXaHUKa Pa3BUTHS], T€HETHKA, OO611ast TEOpHS KUBOW MATECPHU.

HCCIICIOBAaHKUE TPOTOILIA3MBI.

KoHeuHO kaxAblii MyHKT 3TOM CXeMbl HYK/1a€TCA B MOSCHEHUSIX.

Bo-nepBbIX, Mbl IPUPABHUBAEM CIIELIUATBHOE K ONUCATEIbHO-IKCIIEPUMEHTAILHOMY, C OJHON
CTOPOHBI, U TeopeTudyeckoe K obmeMmy — ¢ apyroi. Ham kaxercs, 4TO 3TO MpHpaBHUBAHUE
ONpaBJaHO U B OCHOBHOM HpaBWIbHO. Benp Teopermueckas oOpaboTka Kakoro-iubo sIBIECHUS
3aKJII0YAeTCs UMEHHO B TOM, YTO MBI M3 OOJBIION0 MHOr000pa3us CHENHaIbHBIX, KOHKPETHBIX
ABJIEHUN abOcTparupyeM ooOliee, 3aKOHOMEPHOE M HCCIEAYyeM JTy YacTHYIO OTBJICUYEHHYIO
3aKOHOMEPHOCTh, aHAJIM3UPYEM U BBISBISIEM €€ pa3IudHble BO3MOXKHbIE (hopmbl. MBI nomyckaem
OIpesieNIEHHbIE YCIOBHSI M ONPEEIIAeM, KaK MPOIEeCcC AOJDKEH NMPOTEKAaTh IPU JTaHHBIX YCIOBUAX, B
Kakoi ¢opMe MPOSIBUTCS 3aKOHOMEPHOCTh MPHU JAaHHBIX KOHKPETHBIX YCIOBUSAX. 3aT€M MBI
CpPaBHMBAEM MOJIYUYEHHBI TaKUM 00pa30M pe3yJbTaT C JaHHBIMU OIBITA, UCCIIEAYS, KaK IPOTEKAIOT
STU SIBJIEHUS B MPUPOAE TaM, € OCYIIECTBIICHBI MPUHATHIE HaMH YCIOBHUA, WIHA K€ Mbl CaMu
CO3/1a€M 3T YCJIOBHS B IKCIEPUMEHTE U UCCIIEAYEM, JEMCTBUTEIBHO JIM MPOTEKAET MPOIECC TakK,
KaKk Mbl 3TO BBIBENM M3 a0CTParupoBaHHOTO HAMH OOIIEro 3akoHa MpU JOMYIIEHHBIX HAMHU
ycioBusax. Eciii monmydeHHBId TaKuM 00pa3oM abCTparupoBaHHBIM OOMIUI 3aKOH JNEHCTBUTEIHHO
ONpPAaBAAETCS, T.€. €CJIM Ha ONbITE WJIM B SKCHEPUMEHTE IMOATBEPKAAOTCS CAEIIaHHbIE U3 HEro MpHu
JIOTIYIIEHUH PA3JIUYHbIX YCJIOBUH BBIBOJBI, €CIIM HAall 3aKOH JEHCTBUTENIBHO SIBJISETCS OOIIeH
3aKOHOMEPHOCTBIO, TO Mbl MOKEM IPU €ro MOMOIIM U HAa OCHOBAHMM aHAJIW3a JAHHBIX B OIBITE
KOHKPETHBIX YCJIOBUHM MpeAcKa3aTh XOJ IpPOLECCOB WM K€ MpPU TOMOIIM COOTBETCTBEHHOI'O
W3MEHEHHUsl YCIIOBUI HANpaBUTh WX B JKETAEMOM HAIPaBJICHHUU, T.€. TOTJA ITOT aOCTpPaKTHBIN
o0l 3aKOH clienaercs JOCTOSIHUEM TEOPETUYECKOW HayKu. B 3TOM cmbiciae Mbl M TOBOPUM O
TEOPETHUECKOW HayKe B IPOTHUBOIOJIOXKHOCTh JKCIEPUMEHTAILHOM WM onucareiabHoil. O
TEOPETUYECKON HayKe Mbl TOBOPUM TOTJa, KOTJa Mbl UICXOAUM U3 MOITYYEHHON HAa OCHOBaHUH BCETO
OTbITa JTaHHOM HAyKH COBOKYITHOCTH YHCTO aOCTpaKTHBIX, OOIIMX 3aKOHOB JaHHOW oO0xacTu
SIBJICHUW M TIPEJCTaBIsieM HAOIIOAaeMble Ha OIBITE SBJICHUS B KaUECTBE YACTHBIX CIIy4aeB J3THUX
3aKOHOB TIPH OMpEeJelIeHHbIX ycnoBuax. OO0 omucaTteabHOW WM 3KCIIEPUMEHTAIBHON HayKe MBI,
HANpOTUB, TOBOPHM TOT/Ia, KOT/Ia MCXOHs M3 HAONIONEHWH W OTAETBHBIX SKCIEPUMEHTATBHBIX
pe3yJIbTaTOB, MBI cOOMpaeM (haKTUYECKUN MaTepuan sl TEOPETUYECKON HayKu, WK, 000011as ero,
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MPUXOJMM K OOIIMM 3aKOHOMEPHOCTSIM.

Ha mepBelif B3I MOXET IOKa3aThCs, YTO 3IECh PA3IMUME CBOAUTCS TOJIBKO K METOIY
n3noxkeHus. Ho 93To mpencraBieHne COBEPIIEHHO HENMPaBWIBHO, TaK Kak, BO-IIEPBBIX,
JKCIEPUMEHTAIIbHASL, ONUCATENIbHAs HAyKa OTJIMYAETCS OT TEOPETUYECKOM HE TOJBKO TEM, KaK OHa
npeacTaBnser (GakThl U OOLIMEe 3aKOHOMEPHOCTH: MOMHUMO TOTO 3aKOHBI IKCIEPUMEHTAJIHHOM,
OINHCcaTeIbHON HAyKU BBIBOJSATCS B TEOPETUYECKOW HAyKe COBEPIIEHHO MHBIM CIOCOOOM, TakK 4TO
paznuure Mexay o0eMMH HayKaMM 3aKJII0YaeTCsl HE TOJIBKO B METOJIE M3JIOKEHHsI, HO U B METO/JIe
HCCIE0OBaHUs, a BO-BTOPBIX, 3AaKOHBI, IMOJYYEHHBIE TEOPETHYECKOW HAyKOH, U IO CBOEMY
COJICP/KaHUIO HEPABHO3HAYHBI C 3aKOHAMM, IIOJYYEHHBIMH JKCIEPUMEHTAIbHO-ONMCATEIbHON
HayKoOH IyTeM 0000IIeHUH.

Uro kacaercs NIEPBOrO pasiuyus, TO ONMCATEIbHO-3KCIIEPUMEHTAJIbHAS HayKa IOJIydacT
3aKOHBI MyTeM 00001eH!sT HAOMIOEHUI U SKCIIEPUMEHTANIBHBIX JAHHBIX, HO BBIBEICHHBIM TaKUM
00pa3oM 3aKOH elle OTHIO/Ib HE SBJISIETCS TeOpUE JaHHOW IPYyMIIbI SIBICHUH U MO3TOMY OTHIOAb HE
COCTABJISIET COJAEpPX AHUS TEOPETUYECKOM HayKh. OTOT 3aKOH JIMIIb TOTJa CTAHOBHUTCS
COJIepKAaHUEM TEOPETHUECKOM HAyKH, KOTJa €ro MOKHO BBIBECTH M3 OIPEICIICHHBIX OOLIMX
3aKOHOB M TEOPETUYECKHUX IMPEACTABICHUI B Kaue€CTBE YACTHOIO Clydasl JJIs TE€X YCIIOBHUMW, NMPHU
KOTOPBIX 3aKOH ObUT HaiifieH. Torga u TONBKO TOTZa MBI TOBOPUM O TEOPHH JIAHHBIX SBICHHIA.
Takum 00pa3oM, 3KCIepUMEHTaNIbHASL HayKa MOJy4yaeT CBOM 3aKOHBI M3 ONbITA IyTeM 0000IIeHNUS,
B TO BpeMs KaK TEOpeTHuYecKas HayKa IOJIy4aeT Te € caMble 3aKOHBI Ha OCHOBE OOIIUX
aOCTpakTHBIX  MOJIOKEHMH M JONYLIEHUH, @OpuYeM  MPUHUMAIOTCS  OINpejesieHHbIe
KOHKpeTusupyomue ycinous. KoHeuHo, 3TH aOCTpakTHbIE 3aKOHBI M JIOMYIICHUS TaKXe
abcTparupyroTcss M3 ONbITa M JOMYCKAalOTCSd HAa OCHOBAaHMM €ro, HO OHU BBIXOJAT 3a TPaHUIIbI
HENOCPEACTBEHHBIX JaHHBIX OIIBITA.

[TosicHuM 3Ty pa3HUIly HECKOJIBKUMU IPUMEPAMH.

B kauectBe mepBOro BO3bMEM 3aKOH TMAJCHUS Tel M3 MEXaHuKH. B yueOHuKax
9KCIIEPUMEHTAJIbHONU (PM3UKH 3TOT 3aKOH MPEACTABIIAETCS KaK pe3yJbTaT 00001IeHuUs MIIaHOMEPHO
MPOBE/ICHHBIX HAOIIOJACHUN W OMBITOB M M3MEPEHUH IMyTH, MPONUICHHOTO MaJalOIMMH TElaMHu B
pa3IM4HbIE TPOMEKYTKA BpeMeHH. JleficTBUTENbHO ["anuiel moay4yuia 3TOT 3aKOH UMEHHO TaKHUM
IyTeEM, U €O BpeMeH ['amuies MmyTh IUIAHOMEPHOTO Kay3albHO-aHAJIUTUYECKOIO SKCIIEPUMEHTA
CUMTAETCS 00pa3IOM IKCIIEPUMEHTAILHOTO MCClIeNoBaHus U B Onosioruu. O0 3ToM 00pasiie aymai
B. Py, ocHOBbIBas MexaHUKy pa3BuTHi. Ha Hero yxkaseiBaer u ['aptman B cBoeil «OOmiei
OHMOJIOTU», KaK Ha MyTh, KOTOPBIN MOBEAET BIiepel OMOJIOTHIO:

«Benukas 3aciyra ['anuies 3akir04aeTcss B TOM, YTO OH BBEJl INIAHOMEPHBIM HKCIIEPUMEHT U
OTKpBUI Gi1arosiapsi 3ToMy HOBBIM BUJ UHIYKIMH, KOTOpasi, IPUBEAs ¢ HEN30€KHOCTHIO JJOTHYECKON
HEOOXOMMOCTH K NPUYMHHOMY IIO3HAHHUIO, B TO K€ BpeMsl OKasajach B BBICIICH CTENEeHH
TBOPYECKH [UTOI0TBOPHA TS ABIKCHHS HAYKH Briepedy . [0y deHHBIi 9THM ITyTeM 3aKOH TIIACHT,
KaK M3BECTHO, YTO BCSKOE CBOOOJHO Majaroliee Teao (ecay MOKHO IMpeHeOpedb CONMPOTHBICHHEM
BO3/lyXa) MaJaeT ¢ MOCTOSIHHBIM YCKOPEHUEM U YTO MPONACHHBIN MyTh paBEH MOIYIPOU3BEACHUIO
9TOr0 YCKOPEHUs Ha KBAaJpaT BPEMEHH, T.€.

s = % gt2 ,
IZI€ S — IPOUICHHBIN IIyTh, g — YCKOPEHUE U f — BpEMs.

Ho »ToT ke camblii 3aKOH B TEOPETUYECKON MEXaHUKE MOJy4aeTCsl MHBIM MyTeM: HE Ha
OCHOBaHUU 0000IIeHUsT HAOMIOACHMI, a B KAueCTBE YACTHOTO Cllydas ropaszio Oolee 0Omux
MOJIOKEHUH. DTUMHU BCEOOIIMMU MOJIOXKEHUSAMHU SBIISIOTCS HHIOTOHOBCKHE 3aKOHBI JBUKEHUS U €T0
KE 3aKOH MpUTSDKEHHs Macc. Kak W3BECTHO, MOCIEOHUI TIJIAcUT, 4YTO CHUja, C KOTOpOM
MPUTSTUBAIOTCA JBE MAcChl, MPOMOPLHMOHANIbHA 3TUM MaccaM M O0OpaTHO MPOMOPIHOHATbHA
KBaJIpaTy paccTosiHus, T.€.

m, -m
— 1 2
K=f—+*,
r
rae K — cunia npuTsDKeHUs, m; U mp — 00€ Macchl, ¥ — UX PacCTOsSHUE IpyT OT Apyra, f — (akrop

IIPONOPLUHOHAIIBHOCTH MJIM CaMa CHJIA B CIy4ae eIUHULBI MAcC IPU €AVHHLIC PACCTOSHUS.
Bropoil 3akoH nBwkeHus HproToHa IiacuT, 4TO CWiIa paBHA NPOU3BEACHUI0 MacChl Ha

'"M.Ta pT™MaHu, O6mias ouonorus, 1,7
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YCKOPCHHE JBHXKYIIETOCS TEIa, T.C.
d’s
K=m—s.
dt
W3 3THX 0OMmMX 3aKOHOB B TEOPCTHYCCKONW MEXAHHWKE WM BBIBOJUTCS TaIMJICCBCKHHA 3aKOH
HaJCHUsl B KAYECTBE YAaCTHOTO Ciydas. A MMEHHO, €CJIM Mbl 0003HAYMM MAacCy MaJarollero Teja

yepes m, Maccy 3eMiId M, TO MbI IOJTy4aeM

M d’s
"o —
/ P dt?
AN
M d*s
===
r dt

aTaK Kak M0 CPaBHEHHIO C PAJAMYCOM 3e€MJIM MOXKHO NpeHeOpeub M3MEHEHHEM PACCTOSHUSA, T.€. 7
MOET pacCMaTPUBATHCS KAK MOCTOSTHHOE, TO Mbl UMEEM:
2

d—f =Const.= g,

dt
T.€. IPU MAJCHUN YCKOPEHHE TIOCTOSIHHO, M TIPOUICHHBIN 32 BpPEMs f IMyTh MBI MOJIy4aeM U3 3TOH
dbopMyIIbI IPU MOMOIIK ABOWHOTO MHTETPUPOBAHUS 1O df, UTO HEMOCPEICTBEHHO MPUBOIUT HAC K
3aKOHY MaJCHUS

1
S=—gt’
58

HackonbKko MBI 37€Ch YK€ MOKEM TOBOPHUTH O TEOPUHM 3aKOHA NAJACHUS U OTKyJa, KaKUM
nyTeM OBbUTH TOJIyd4eHbl 3TH OOLIME 3aKOHBI ABIMKEHHs, 00 3TOM MBI CKa)keM Jajblle, Korjaa
HCCIIElyeM HECKOJIBKO NMPHUMEPOB M3 PA3IUYHBIX oOnacTeil. Bo BcskoM cimydae, Mbl BUAWUM, UYTO
HOJYYEHHBIH BTOPBIM IyTEM 3aKOH MaJIeHUs U 110 CBOEMY COJEP)KaHHUIO JaeT OOJbllIe, YeM 3aKOH,
MIOJTYYCHHBINH ITyTeM 00OOIICHUSI aHATMTHYECKUX AKCIIEPUMEHTOB M HaOmoaeHnid. Tak, Hanpumep
OH TOKa3bIBAET, YTO 3TO MPHUOIMKEHHBIN 3aKOH, YTO OH JAECHCTBHUTEJEH JIUILb, IOCKOJIBKY MOKHO
npeHedpeyub AIMHOW MPONAEHHOTO MpHU MaJeHUU IMyTH [0 CPaBHEHHUIO C paauycoM 3emid. U3
HOJYYEHHBIX IIyT€M OO0OOIIEHHs] SKCIEePUMEHTAJIbHBIX JAHHBIX 3aKOHA BCETr0 3TOrO BHIBECTH
HEJb34.

Bo3bMeM B KadecTBe BTOPOroO NMpUMEpPa M3BECTHBIM 3akoH boiins — Mapuorra. OH riacur,
YTO MPU [TOCTOSHHOM TeMIiepaType AaBJICHHE raza MpornopLHOHaIbHO €ro IIIOTHOCTH WM 00paTHO
HPONOPLHUOHATIBLHO 00bEMY €MHHUIIBI MACCBhI, T.€.:

pV =Const,
ecliu p — JaBieHue, a V — o0beM eQMHHMIBI Macchl. DTOT 3aKOH Takke H300pa)xkaeTcs B
OKCTIEPUMEHTAIBHOW (pHu3MKe Kak OOOOIIeHHE TIUIAHOMEPHO TMPOBEJACHHBIX aHATUTHYECKHX
9KCHEPUMEHTOB U HAOMIONEHUM HaJ pa3IMYHbIMU Ta3aMU MpPU Pa3lIUYHbIX JaBIECHUSAX U T.J., U
NEHCTBUTENBHO OH ObUI MTOJIy4YE€H TaKUM 00pa3oM.

B Teoperuueckoil ke (usnMke 3TOT 3aKOH BBIBOAMUTCS KaK YACTHBIM Ciydaidl M3 HEKOTOPBIX
0OLINX MpeICTaBICHUM U 3aKOHOB JIBUKEHUS Ta30BbIX MOJIEKYJ. [IpruHHMaeTcs, 4To ra3 CoCTOUT U3
OTJIENBbHBIX MOJIEKYJI, ABYKYLIUXCS C PA3IMUHON CKOPOCTBIO, IPUYEM JOIyCKAETCs, YTO CKOPOCTH
pacmpenensiroTes o TpeM KOOpIuHaTaM COTJIaCHO KpHUBOi ommoOok ["aycca, 1 94To cpeiHnit KBaapaT
CKOPOCTEM IPONOPLUOHAJIEH TEMIIEpaType U, CIEJ0BATEIbHO, IIOCTOSHEH IIPU IIOCTOSTHHOU
temneparype. Kpome Toro, mpuHuMaercsi, 4To OoOLIME 3aKOHbBI JBUKEHUS JEUCTBUTENbHBI U JUIS
MonekyJ. [Ipu nomymeHnn 3TUX o0IuX MPEeACTaBICHUNA U 3aKOHOB MOYKHO BBIBECTH 3aKOH boilns —
MapuoTTa B Ka4eCTBE YaCTHOTO CIydasl.

JeiicTBuTensHO 0003HAYUM BEC OTHENBHBIX MOJIEKYJl JAHHOTO Ta3a PaBHBIM 71, YHUCIIO
MOJIEKYJI, JBUXKYIIUXCSI CO CKOPOCTBIO MEXAY V U v+ dv B €IMHHULE Macchl, paBHbIM N, TOrna
YHUCJIO MOJIEKYJ, IPOXOIAIIMX B E€IMHHUIYy BPEMEHH C JTOM CKOPOCTBIO E€IUHUIY IOBEPXHOCTH,
Oyner paBHO Nv, a KONHMYECTBO MX ABIKCHHS — mNV’; eI MBI BO3BMEM CPEIHHII KBagpar
CKOpPOCTH COOTBETCTBEHHOH HOPMajJbHON KOMIIOHEHTHI, TO JJaBJIEHHME HA CTEHKY OYIeT paBHITHCA
OJHOU TPETHU 3TOU BEIUYUHBI, T.€.
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€CJIn p — HAaBJICHUEC, a Vv — CPCAHHUU KBaJApaT CKOPOCTHU. Ho Ttak xak mN — He 4TO HHOC, KaK BC€C
CAUHUIBI MACChI, T.C. IIJIIOTHOCTH P, TO MBI UMCCM
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a 3TO ABIIAETCA 3aKOHOM boitnst — Mapuorra

pV =Const
€CIIM MBI BCIIOMHHM OOIIee OIMyIIeHHe, YTO CPEIHHH KBaApaT CKOPOCTH MOJIEKYJI 3aBHCHUT OT
TEMIEPATyPhI U CIEI0BATEIBHO TOCTOSIHEH MPH MIOCTOSIHHOM TeMIiepaType.

B »TOM ciiydae MBI OmsTh BbIBENIM OOOOLICHHBIM M3 JAHHBIX OMNBITa 3aKOH KaK 4YaCTHBIN
ciydaii 6oree oOIMIMX 3aKOHOB M MONOKEeHUH. ONATh MBI BUAUM, YTO BO BTOPOM CIy4ae TOT Ke
caMblii 3aKOH 10 CBOEMY COJEPKAHHIO BbICKa3bIBA€T OOJIbIIE: OH COJIEPKUT BbICKa3bIBaHUS €IE U O
MOJIEKYyJlaX M MX JBHUKCHHHM, O KOTOPBIX HHYEr0 HE TOBOPHUT 3aKOH, MOJNYYEHHBIM Kay3allbHO-
AQHAIUTUYECKUM ITyTEM IPU MOMOILU 0000IIEHNS, U KOTOPbIE HE 1aHbl HEMOCPEACTBEHHO B OIIBITE.
OnsTh BO3HUKAET BOMPOC, OTKYJa MBI OepeM 3Tu o0II1e MPeCTaBICHUS U MOJIOKEHUS, KOTOPHIE, C
OJTHOM CTOPOHBI, a0CTPAKTHBI M OOINH, a ¢ APYTroil — UMEIOT OoJiee Ooraroe conepxkanue. M3 atux
00X, abCTPaKTHBIX MPEACTABICHUN M TOJOXKEHHH MOXXHO Belb, KaK H3BECTHO, BHIBECTH HE
TOJIKO 3aKOoH boiins — MapuoTTa, HO, IPUHSB COOTBETCTBYIOIIME YCJIOBUS, TAKXKE U OCTAJIbHBIE
ra3oBble 3aKOHBI, MOJyYEHHBIE MyTeM 0000meHuss u3 omneita. [lo3TOMy MBI TOBOPUM O
KMHETUYECKOM TEOpHUM ra3oB KaK O YaCTU TEOpeTHUeCKOM (pu3uKu. DTH oOlLIue NpeacTaBICHUs U
3aKOHBI KHHETHUYECKOI TEOpUU Ta30B COJEPKaT YAaCTHBIC 3aKOHBI ABM)KEHHUS BCAKOW ra3000pa3Hoii
MaTepUH, MPH KaKUX OBl YCIOBHSAX OHU HH TPOSBISUIACH, TIOKA HE TOJBEPrarOTCsS W3MEHEHHSIM
COCTaBISIOLINE ATy MATEPUIO0 YaCTH, T.€. CaMU MOJIEKYIlbl, — MHBIMU CJIOBaMH, MOKa B HEW He
BO3HUKAIOT XMMUYECKHME MU3MEHEHHUS. JTO NMPUBOAUT HAC TAaKXKE K OTBETY Ha BONPOC, OTKyAa U
KakuM 00pa3oM TMOJy4aroTcsi 3TU OOIMre aOCTpaKTHBIE TOJOXKEHUS M TPEACTAaBICHUs, Kak
HalpyMep HBIOTOHOBCKME 3aKOHbBI JBW)KEHHS B MEXAaHUKE, HBIOTOHOBCKUN OOIIMN 3aKOH
MIPUTSDKEHUST MaccC, MOJIOKEHUS U MPEACTAaBICHUS! KHHETHYECKON Teopuu ra3oB. OHU SBISIOTCS HE
pe3ynbTaToM JanbHENIEro o0oOIIEHHsI KaKOro-Iu00 3MIMPUYECKOTO 3aKOHA, HAIpHUMEp 3aKoHa
najeHusi, Wik 3akoHa boins — Mapuotra, a pe3ynbTaToM CBEIEHUS BOCAWHO Pa3IUYHBIX
SMIUPUYECKUX 3aKOHOB M OTHAEIbHBIX JAHHBIX OIBITA, CTYLIEHUS BCEX 3TUX JaHHBIX ONbITA U
SMIUPUUYECKUX 3aKOHOB B ONPECICHHBbIE OOIIME MOJOXKEHHS M MPEICTaBICHUS, KOTOpPhIE CaMH
y>K€ BBIXOJAT 3a MpeAesbl HEMOCPEICTBEHHOTO OIbITa U 10 HEOOXOIUMOCTH OTBJIEUEHBI, TaK Kak
OHM alcTparupyroT oOllee, CyIIeCTBEHHOE, a NUMEHHO CBONCTBEHHBIC NAHHOMY MaTepHAIbHOMY
COCTOSIHUIO OOIIME 3aKOHBI IBUKECHUS. TOJIBKO NPU YCIIOBHH, YTO MBI MOKEM a0CTparupoBaTh ITH
oOmIre 3aKOHBI JIBI)KEHUS, CBOMCTBEHHBIE JAHHOMY MaTepUaTbHOMY COCTOSIHHIO, U HU300pa3uTh
pa3IuyYHbIE OTJENbHbIE SMIMPUUECKHUE 3aKOHBI KaK MPOSBICHHE 3TUX OOLIMX 3aKOHOB JBUKCHHS
MIPH OTPENEJICHHBIX YCIOBHSX, — TOJBKO TOTJIa MBI TOBOPUM O TEOPETUUYECKOM MM 00IIel Hayke
naHHOW obnactu. CoOMpaHHWe W HM3JI0KEHHE OTHIENBbHBIX 3aKOHOB JaHHOW 00JIacTH, MOTYyYEHHBIX
myTeM 0000IIeHMSI, SIBISIETCS 3a/1aueii OMMCATeIbHON U AKCIIEPUMEHTAIILHON HAYKH.

Cka3zaHHOE MpPaBUJIBHO HE TOJNBKO JJISI MEXaHUKU M Ui APYrux obnactedd ¢usuku. To xe
caMo€ Mbl HaXOJUM B XUMUH, TJIe¢ Mbl HA OCHOBAaHUU TOTO K€ KPUTEPHUS pazinyaeM OOILIyI0 WU
TEOPETUYECKYI0 U CIEIHAIbHYI0, OpPraHWYEeCKYl0 M HEOpraHudeckyio xumuioo. OOmas wuim
TEeOopeTHUYecKasi XUMUS 3aHHUMAaeTcs TOJbKO TeMU IpOIEeccaMH W 3aKOHaMH, KOTOpble OOLIM BCEM
XUMHYECKHUM TPOIIeccCaM M JEHCTBUTENBHBI IS BCEX HUX, MPU KAKUX ObI CHICIUAIBHBIX YCIOBHUIX
3TH Tpolecchl HU Mporekanu. OHa u3jaraeT T€ 3aKOHBI JABM)KEHHS, KOTOPBIE COMPOBOXKAAIOTCS
W3MEHEHHEM B CTPOEHUHM MOJIEKYJl, KaKuM OBl CHEIMalIbHBIM CTPOCHHEM 3TH MOJEKYJbl HH
obnanamu. OHa GopMyIUpPYET ATH 3aKOHBI KaK YaCTHbBIE CIIydau MpU JaHHBIX YCIOBHUIX HEKOTOPBIX
Oosiee oOIMIMX MPEICTABICHUNA W TOJI0XKEHUH O CTPOCHUHU MOJIEKYJ U MX JABM)KEHHH, OHA BBIBOJUT
WX U3 3THX nojoxkeHuid. Tak, HaiineHHbsie dapageeM myTeM 000OIIEHUST PE3yIbTATOB Kay3aJIbHO-
AHAINTUYECKUX IKCIEPUMEHTOB 3aKOHBI JIEKTPOJIN3a, KaK U3BECTHO, BBIBOJSATCS B TEOPETUUECKON
XUMHM M3 OOIIUX TMpeACTaBICHUN U TOJOKEHUH O CTPOEHHMM MOJeKyl ©U 00  ux
NEKTPOJIUTUYECKON aucconuanuu. Tak, B TEOPETHMYECKOW XWUMHUHM BBIBOIATCA U3  OOIIUX

10



NpPEACTAaBICHUNA O JBWKEHUH, M CTPOCHUH T€ 3aKOHOMEPHOCTH, MO KOTOPBIM IPOUCXOMSAT
pa3M4YHbIe PEaKIUU B OTHOIICHUH YCTaHABIUBAIOIICTOCS PABHOBECHSI, CKOPDOCTH H IMIPOTEKAHUS BO
BPEMEHH, a TMOJIyYCHHBIE TaKHUM O0pa30M 3aKOHBI XMMHUYECKOW NWHAMUKH COCTABIISIOT MPEAMET
TEOPETUICCKON XMMHHU. V3NOKEHHE pa3iIMyHBIX 3aKOHOB 3JICKTPOJN3a, XMMHUYECKOH CTaTUKH H
JTUHAMHUKY Ha OCHOBAaHUM O0OOIIEHUSI COOTBETCTBEHHBIX HAOIIOJCHHUI U OMBITOB €IIe HE SIBISLIOCH
Obl TeopeTHuecKOW XUMHUeH. TONBKO KOrja Mbl MOXKEM TPEACTAaBUTh ITH 3aKOHBI HA OCHOBaHHU
MPEJICTABICHUI U OOIIUX TOJIOKEHUH, TOTyUYEHHBIX MyTeM a0CTPaKIIUH, T.€. CTYIICHHUS Pa3TuIHBIX
SMIMPUYECKUX TIOJOKECHUN O JBKEHUH XMMUYCCKHX COCTUHECHUH, KOTJIa Mbl MOXEM BBIBECTH WX
B KQUeCTBE YACTHBIX CIy4aeB, TOJLKO TOTJA U TOJIHKO MOCTOJIBKY MBI TOBOPHM O TEOPETUYECKOU
i obmieit xumun. [IpuBeicHHBIE BHIIIE TPUMEPHI JOCTATOYHO MOSCHSIOT 3TO.

3neck, cienoBaTeNbHO, MPABWIIHHO HAIlle MPUPABHUBAHKIE OOIIETO ¢ TEOPETUIECKUM, C OTHON
CTOPOHBI, YACTHOTO C OMUCATEIHLHO-OKCIIEPUMEHTAIEHBIM — C IPYTOH.

Kak e oOctout neno ¢ Oumosnorueit? Ha mepBbIil B3risig KakeTcsl, 4TO MeXay (GpU3MKoi u
XUMUEH, C OJTHON CTOPOHBI, U OMOJIOTHEH — C APYTrol, UMEETCs CyIIeCTBEHHOE pazinune. Pusnka
3aHMMAETCS 3aKOHAMHU JBMKCHUS HEKMBOM MaTEpUH, MOCKOJIbKY B HEH HE MPOUCXOJSAT U3MECHEHHUS
XUMHYECKOTO CTPOCHHS W HE3aBHCHMO OT TOTO, B Kakoi (opme CyIecTByIOT 3TH Tela,
BCTPEUAIOTCS JIM JaHHBIC JBIDKEHUS JCHCTBUTENHLHO B NPUPOJE U KaKUM 3aKOHOMEPHOCTSM
OTHOIIICHHH CYIICCTBOBAHUS, pACIpENCIICHUs] W W3MEHEHHA BO BPEMEHH TOJYUHEHBI
MHOTr00Opa3Hble KOHKpETHbIe (u3uueckue (GOpMbl IBMKEHHUS. Takke W XUMHS 3aHUMAeTCs
3aKOHAMH XHMHYECKOTO CTPOCHHUS M €ro M3MEHEHHWH HE3aBHCHMO OT TOrO, TJle M B KaKOM
KOJIMYECTBE BCTPEUAIOTCS ITH Pa3INIHbIC XUMHUECKHUE TeIa B IPUPOJIE U KAKHM 3aKOHOMEPHOCTSM
B OTHOIIICHHUH CYIIIECTBOBAHHMS, PACIIPOCTPAHCHUSI U I3MEHEHUS BO BPEMEHHU TIOJYNHEHBI B TIPUPOJIC
MHOT000pa3Hble KOHKPETHhIE XMUMHUYecKHe Tena. Tak, Hampumep (u3uKa Ta30B HE 3aHHUMACTCS
3aKOHOMEPHOCTSIMH W3MEHEHHWH JaBJeHHs, OOpa3oBaHWUS W T.A., CYNIECTBYIONIMX B TIPUPOJE
CKOIUICHHUH Ta30B M MX WU3MEHEHUH BO BpeMeHU. YaCTHYHO 3TUM 3aHMMAETCS U3 MPAKTUYCCKUX
o0y KIeHUI TpuKiIaaHas (GU3NKa ra30B: METEOPOJIOTHS, U3ydalonias 3aKOHOMEPHOCTH BETPOB, U
T.4. [uapoanHaMuka He 3aHUMAETCsl 3aKOHOMEPHOCTSMHU, KOTOPHIM TOTYMHEHBI BCTPEYAIOIINECS B
NPUPOAC KUIKOCTH C WX JBIKCHHSIMH, BO3HUKHOBCHHEM M W3MEHCHHSMH BO BpPEMEHH; TaK
HaIpUMeEp OHA HE 3aHUMAEeTCsl 3aKOHOMEPHOCTSMHU ABM)KCHUS BCTPEUAIOLIUXCS HA 3€MJIE PEK U UX
U3MEHEHHH BO BpeMeHH. TO ke OTHOCHUTCS W K AJIEKTPOJMHAMHUKE M Tp. Takke W XUMHUS HE
3aHMMAETCS  3aKOHOMEPHOCTSMHU, KOTOPBIM  TOJYUHEHBl  CYIIECTBOBAaHWE,  KOJHYECTBO,
o0Opa3oBaHWe, pACIpOCTpAaHEHHE W M3MEHEHHS BO BPEMEHH pa3HOOOpa3HBIX XUMHUYECKUX
COCIMHEHUH B MPUPOJC. DTUM YaCTHYHO 3aHUMAETCS OT/IEJ MPUKIATHON XUMUU B T€OJIOTHH.

burosnorus, HaNMpOTUB, UMEET JENI0 C CYNIECTBYIOIIUMH B MPHPOJIE YKUBBIMH CYIIECTBAMH, C
€CTECTBCHHBIMU TEJIAMH, KaK OHH JAaHBI B MPUPOJE, U TIEPBOH ee 3amayeii ObLI0, KaK MbI BUIHM,
UCCIIC/IOBAaHHE UMECHHO CYIIECTBOBAHMS (DOPMBI ATHX KUBBIX CYIIECTB, a TAKXKE 3aKOHOMEPHOCTEH
uX 00pa3oBaHusl, paCIPOCTPAHCHHUS HA 3eMJIC U UX U3MEHEHHI BO BPEMEHHU.

OpHaKo 3TO pas3Iuuue SBISIETCS JIWIIh Pa3IMYUeM B HCTOPUYECKOM PA3BUTHH HAIPABIICHHS
UCCJICTIOBAHMI B TUX HAayKaxX U HE 00YCIIOBJICHO CAMHUM CYIIIECTBOM MPEIMETA.

MBI nymMaem, 4TO pasivude B Pa3BUTHH HAIPABICHHS HCCIEIOBAaHHN OBLJIO OOYCIIOBIIEHO
pa3IUYHBIM 3HAUYEHHWEM, KOTOpPOE HWMEIOT Ui 4YelOBEYeCTBA, [Js YIOBIETBOPEHUS €Tr0
NPaKTUYECKUX IMOTPEOHOCTEH HEOpraHWvecKas W OpraHWdecKas, >KHBas TPUPOJAa M WX 3aKOHBI
JIBUKCHHSL.

Heopranmnueckas mpupoja u ee 3aKOHBI IBUKCHUS BCETIa UMEITH JJIsl YeJIOBEeKa TO 3HAYCHUE,
YTO OH MOT TPHU JAHHBIX YCJIOBUSAX CYIIECTBOBAHMS HCIIOJIB30BATh W HAIMPABIATH UX, MOT TPU UX
MIOMOIIIM W3TOTOBHUTH CBOM TIEpPBBIC pabounMe WHCTPYMEHTHI, a BIIOCJIEICTBHU IOCTPOUTH CBOU
MamHbL. [lepBhIMU, TPUMHUTUBHBIMU PabOYMMHU HWHCTPYMEHTAMHU OBLTU MPOCTHIC MAIIWHBI, KaK
pegar u T.0. MexaHWKa pa3BWIaCh M3 MPAKTHYECKOW IMOTPEOHOCTH YCOBEPIICHCTBOBATH 3TH
MaIIMHBL: U3 TeX e MOTpeOHOCTeH pa3BWIIACh JUHAMHKA, YTOOBI CTPOUTH JIYUINHUE OPYIUS WIH
YTOOBI JIy4Ille UCTIONB30BaTh UX TPHU MOMOIIN 3aKOHOB OAJUTMCTHKH. [ MAPOIMHAMUKA BO3HHKIIA U3
MPAKTHYECKONH MOTPEOHOCTH MOCTPOUTH THUAPABINYECKUE HACOCHI M MAaIIMHBl Ha OCHOBAHHH
3aKOHOB JKHJKOCTEH, HO HE W3 IMOTPEOHOCTH WCIIOJIF30BaTh IMPHPOTHBIE BOJSHBIC CHJIBI Kak
TaKOBBIC, TaK KakK JJIs JIy4YIIEro KCIOJb30BaHMs MOCICIHUX HEOOXOIUMBI COOTBETCTBYIOIIHEC
MAaIIHHBI ¢ COOTBETCTBYIOIIMMH 3HAHUSMHU 3aKOHOB THAPOJWHAMUKH U MEXaHUKH. A3pOJUHAMUKA
pa3BWIach OCOOCHHO B CBSI3M C a’POHAaBTUKOW. TepMoIWHAMMKA TakXKe pa3BHUIacCh B CBS3H C
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pa3BUTHEM AapOJIeH MALIMHBL, @ HE B CBSA3H C BOIIPOCOM O TOM, IJI€ U B KaKO popMe MPOUCXOAAT B
MIPUPOJIe TOJIE3HbIE ISl HAaC MPEBpAIleHUs SHEPruu U T.A. To ke caMoe OTHOCUTCS B OOJIBIION
CTENEHHU U K XMMHHU, KOTOpasi BO3HUKIIA U3 MPAKTHUECKONW MOTPEOHOCTH CO3/1aTh U3 €CTECTBEHHBIX
MIPOJYKTOB IOJIE3HBIE JJIs YeJIOBEKa COeIMHEHUS U BEIIECTBA, YTOOBI HE 3aBUCETh OT UMEIOLIUXCS B
IIPUPOJIE NMPOLYKTOB, BCTPEYAIOIIMXCS JIMIIL B OrpaHUYEHHOM KoiudecTBe. [IpenmecTBeHHUIIEH
COBPEMEHHOM Hay4yHOM XUMHHM OblJa ajJXuMus, coOpaBliasi MHOTO IEHHBIX XUMHYECKHX
HAOJIOACHUI U 3HAHUH B CTPEMJICHUU CO3/1aTh U3 HE UMEIOIIUX [IEHHOCTH BEIIECTB JAParolneHHOoe
30J10TO.

Ho opranusoBaHHas xuBas MaTepHsi, JKUBBIE CYILIECTBA BCEIZla WUIPajM AJs YeJIOBEYECTBA
Ipyryto ponb. PacTeHusi U >KMBOTHBIE BCerja ObLIM JUIsl YeJOBEKa YCIOBHUSIMHM CYIECTBOBAHMS
MEPBOCTENIEHHON Ba)KHOCTH; OHU OBUIN €ro MUIICH U PUTOM B TOH (opMe, Kak OHM BCTPEUAIOTCS B
MpUPOJE; YEJIOBEK MOI HMX HCHOJb30BaTh JIMIIb IIOCTOJBKY, IIOCKOJIBKY OH 3HaJI HX
pacrpocTpaHeHHe, YCIOBUS CYIIECTBOBAHUS B MPUPOJAE, pPa3MHOXKEHHE U 00pa3 xu3HH. [lepBbiMu
croco0aMu, TP TTOMOIIM KOTOPBIX 4YeJIOBEK AOOBIBaN ceGe muIlry, ObUTH PHIOOTIOBCTBO, 0OXOTa H
cOop ompeaeseHHbIX IUIOI0B, BCTpEUArOIuUXcs B npupoje. Jlaxke U B HacTosllee BpeMs elle He
MOXET OBbITh peyd 00 H3rOTOBJIEHHWU MPOAYKTOB MUTAHMUS HE3aBUCHMO OT BCTPEYAIONIMXCS B
MPUPOJIE JKUBBIX CYIIECTB, PACTEHUH M >KMBOTHBIX. JTHUM OOYCJIOBJIMBAJIOCH TO, YTO YEJIOBEK B
MepBYIO ouepeib OblT 3aMHTEPECOBAH B MO3HAHUU PA3JIMYHBIX JKUBBIX CYIIECTB, BCTPEUAIOIINXCS B
NPUPOJIe, UX PACHPOCTPAHEHUS W Pa3MHOXKEHHUS, UX 0o0pa3a *KHM3HM M TeX 3aKOHOMEpPHOCTEH,
KOTOpPBIM MOJYMHEHB! YCJIOBHSI UX MOSIBICHUS B mpupoje. B cuiny 3toro B OMOJOrMM cHavana u
CHJIBHEE BCETO Pa3BUJICSI €CTECTBEHHOMCTOPUYECKUI MOMEHT, B TO BPEMsI KaK SKCIIEPUMEHTAIbHOE
HampaBlIeHUWE, HCCIeayollee OoOIIrue 3aKOHbl JBUKEHHSI >KMBOW MAaTepUH HE3aBUCHMO OT
CIIy4aHbIX YCIJIOBUH €€ IOSIBJICHMS, BO3HUKJIO JMILIb 03KE. B HeopraHMueckux ke HayKaxX Mbl
HaOmo1aeM 0o0paTHYIO0 KapTuHY. bbulo Obl OJHAKO HEMpaBWIBHO IyMaTh, YTO 3TO pa3lindue
00yCJIOBJICHO CaMHM OOBEKTOM, MOAJICKAIIUM HCCIIEJOBAHUIO, PA3INYUEM B COCTOSHUM M 3aKOHAX
JIBOKEHUS MEXK]y KMBOM M HE)KMBOM MaTepueil. HexuBas mpupojia Tak xe UMEET CBOIO UCTOPHIO,
KaK M HEXHBas, U KOHEYHas LeJb BCAKOM HAyKH 3aKJIOYaeTcs B TOM, UYTOOBI HCCIENOBATh
3aKOHOMEPHOCTH 3TOM UCTOPUH MPUPOJBI U HA OCHOBAHWU MX NPEIBUJECThH SBJICHUS U YIPABIATh
HMH.

Ho mmst Toro, 4ro0bl HAaWTH 3aKOHOMEPHOCTH HMCTOPHH XKUBOW WM HEKWBOW TMPUPOJIHI,
OTHIO/Ib HE JOCTaTOYHO 3HATh YCIJIOBUS CYILECTBOBAHMS, PACHpPOCTPAHEHUS M HM3MEHEHHS BO
BPEMEHH JIaHHBIX Pa3HOOOpa3HbIX (POPM SIBICHUS U ABMKEHUSA. TOJIBKO B TOM CIy4ae MOXKEM MBI
TOBOPUTh 00 HCTOPHUYECKOW 3aKOHOMEPHOCTH, €CIM Mbl M3 CBOMCTBEHHBIX JaHHOW MaTepHH
3aKOHOB JIB)KEHUS MOXXEM BBIBECTH HEOOXOAMMOCTH, 3aKOHOMEPHOCTh AITHX H3MEHEHHH BO
BpPEMEHHU, BO3HUKHOBEHHE U MCUYE3HOBEHHE OJHUX (POPM IBMXKEHUS M TOSBICHUS JPYTUX, — €CIH
MbI Ha OCHOBAaHUU ATHX OOILMX, XapaKTEPHBbIX JJIsl JaHHOW MaTepUHM M CBOMCTBEHHBIX TOJIBKO €M
BHYTPEHHUX 3aKOHOB JIBM)KEHHUS MOXKEM I0Ka3aTh, YTO 3THU 3aKOHOMEPHOCTH U UX MU3MEHEHMS BO
BpEMEHH C BHYTPEHHEH HEOOXOJUMOCTBIO OCYLIECTBIAIOTCS Yepe3 YacTHOE U CllydaiHoe.
CymiecTByeT JHIIb 0/HA 00JacTh 3HAHMA, OJHA HayKa, I/l 9Ta 3ajaya peleHa, IJe Ha OCHOBaHUU
o0IIMX BHYTPEHHUX 3aKOHOB IBM)KCHHMS, MOJTYYEHHBIX IMyTEM JaJIeKO HAylled abcTpakuuu, T.e.
CTYIIEHHUs] CaMbIX pa3sHOOOpa3HBIX SMIUPUYECKUX TMOJOXKEHUH, IIOKa3aHa HeOoOXOAMMOCTb
HCTOPUYECKONW 3aKOHOMEPHOCTH B BBIIIEYKAa3aHHOM CMBICTIE. DTO — MapKCUCTCKOE YYEeHHE 00
obmectBe. Haiinenusie Mapkcom oOIre 3aKOHBI JBUKEHHS Y€II0OBEUYECKOT0 00IIECTBa JaId METOT
JUIsL McclieZloBaHus J1000i (Gopmbl 001eCTBa, U UMEHHO MO3TOMY Ha OCHOBAaHUHM UX MOKHO IpPH
MOMOIIM aHajh3a Kakoro-1u0o OOIIECTBEHHOTO CTPOsS C HEU30EKHOCTHIO 3aKOHA IPHPOJIBI
npescKa3aTh U3MEHEHHs (M UX HampaBJieHHE) 3TOrO CTPOs, a TaKKe MJIaHOMEPHO BO3JEHCTBOBATH
Ha XOJI TUX U3MEHEHUH.

CormocTaBisisi BCE CKa3aHHOE, Mbl BUJIUM, YTO PA3JIMYNAE MEXKTy HEOPraHUYECKUMH HAyKaMu U
6uosiorueil 00yCcIOBICHO TOJIBKO MCTOPUYECKUM Pa3BUTHEM STHX HAyK, a HE MPUHIMIHAIBHBIMU
pa3IUYUAMHU 1IeNId, KOTOPYIO OHU ce0e CTaBAT, WM Pa3IMYusiIMU B METOJIE, IPH MOMOIIN KOTOPOTO
3Ta LeNb JOCTUTAeTCs WK MOXET ObITh JOCTUTHYTA.

Wtak, Hamm BBIBOJBI OTHOCHUTEIIBHO TEOPETUYECKHX HAYK IOJTHOCTBIO NPHUMEHHMBI U K
Ouonoruu. bombmie TOro, Mbl BHIMM M B HEOPTraHMYECKHUX HAyKaX, YTO HCTOPHYECKUE
3aKOHOMEPHOCTH HEXHWBOM Marepuu, HEW30€KHOCTh BO3HUKHOBEHHS, CTapeHUs, THUOETH H
W3MEHEHUN HEOECHBIX TeJ, a TaKKe€ HANpaBlIEHHWE ITHX U3MEHEHUH, MOCKOIBbKY MX IO CHUX TOp
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MCCIIEIOBAIIN C YCIIEXOM, MOTJIH OBITh UCCIIETyeMbl UIMEHHO TOJBKO HAa OCHOBAaHHMU M TIPU MTOMOIIN
MOJIYYECHHBIX TEOPETUUECKON (PH3UKON M XUMHUEH OOIIMX MPEICTaBICHUN U 3aKOHOB ABMXKEHUS. be3
Oo0IIMX 3aKOHOB [IBIDKEHUS MEXAHWKHU, CHJIBI TPUTSHKEHUS, 3aKOHOB Ta30B, TEPMOJWHAMUKH,
3aKOHOB pPaJMOAaKTUBHOCTH M T.A. €CTECTBEHHbIE HAyKM HE NPULIUIM Obl K COBPEMEHHBIM
NPEJCTAaBICHUSAM O BO3HUKHOBEHMHM W HCTOpUU HeOeCHBIX Ten. To ke camoe OTHOCHTCS U K
VCTOPUH HAILEH 3€MIJIH, €€ CIOEB U T.1.

MpbI IpUXOJIUM TETeph KO BTOPOMY IYHKTY HAIllEH CXEMBI, HYKIAIOIIEMyCsl B O0BICHEHUSX,
— 3TO BOMPOC O COJEP>KaHUU Y 3HAUEHUH HBOJIIOLIMOHHON TEOPUH U €€ OTHOIIEHUH K 00ILel Teopun
KHBOW MaTepuM B paMKaX TEOPETHYECKOM uiau obmieil Omonoruu. YTo Kacaercs conep aHus
3BOJIIOLMOHHON TEOPUH, TO, HECCOMHEHHO, IIPABWIBHO MPEACTABIIATH MTOCIEAHIOI KAaK JOCTUKEHUE
TEOPETUYECKON OMOJIOTHH B yKa3aHHOM BBIIIE CMBICIIE. DBOJIOIHMOHHAS TEOPHUsl €CTh HE TOJIBKO
0000111eHEe HEMOCPEACTBEHHBIX ASMIUPUUYECKUX JAHHBIX WM SMIKMpHYEcKoro 3akoHa. OHa
SIBJISIETCS. CTYCTKOM OOJBIIIONO YHCIIA Pa3iMYHBIX SMIUPUYECKUX JAHHBIX U 3aKOHOMEPHOCTEH
CpPaBHHUTEIbHOM Mopdonoruu, omnucareabHOW OHOJIOTMM U T.A. M BBIXOJUT 3a MPEAEIb
HETOCPEJCTBEHHOTO OIbITAa; OHA BBICKA3BIBAET OOIIYI0 3aKOHOMEPHOCTb, MOJYYCHHYIO ITyTeM
abCTpakUMM M HAa OCHOBAHMM HEKOTOPBIX OOIIMX TPEACTABIECHUH O MKHUBBIX CYIIECTBAX,
3aKOHOMEPHOCTb, IVIACALIY0, YTO >KUBBIE CYLIECTBA HA 3€MJIE, )KMBOTHBIE U PACTEHHUS BO3HMKIH
OJIHO U3 JIPYroro B T€YEHHUE, UICTOPUU 3€MJIM, YTO OHHM 00JIadatoT OOIIKMM POJOCIOBHBIM JIEPEBOM,
T.e. HAXOJATCs B Oojiee WM MeHee OJIM3KOM «KPOBHOM» POJICTBE APYT C ApyroMm. Bce oTnenbHbIe
SMIIUPUYECKUE  JaHHBbIC, T[OJYYCHHBIE CpPaBHUTEIBbHON  Mopdosiorueii, 3o0oreorpaduei,
NaJICOHTOJIOTHEH U T.JI., MOTYT OBITh MPEACTABICHBI KaK HEKOTOPBIE YaCTHBIE CIIyYal 3TOro OOIIEeTo
MPUHIUIIA, WKW 3TOW oOmeld 3akoHOMEpHOCTH. Jlaxke OoJibIlie TOTrO: JBOJIIOIMOHHAS TEOPHS
o0ajaeT ¥ UCTOPHUUYECKH BPEMEHHBIM MOMEHTOM, IOCKOJBKY COJIEPKHUT B ceOe HE0OXOAMMOCTb
MOSIBJICHHS HOBBIX (QopM u rubenu npyrux. Ho oHa He BbICKa3bIBa€T HHUKAKOW HCTOPUYECKOM
3aKOHOMEPHOCTH. M3 3BONIOIMOHHON TEOPHM B €€ COBPEMEHHOH (opMe M C €€ COBPEMEHHBIM
000CHOBAaHHEM HEJIb3s HUYETO BHIBECTH OTHOCUTEIBHO TOT0, Kakue (POPMBI )KUBBIX CYIIECTB MOTJIH
WIH JOJDKHBI OBLITU TOSIBUTHCS TPU OMPENEICHHBIX YCIOBHUSIX U B ONMPEACICHHBI UCTOPUUCCKHIA
Nepuos, Kakue 3aKOHOMEPHOCTH C HEOOXOAMMOCTBIO OCYLIECTBIISIOTCS B XOJ€ HCTOPHM >KHUBBIX
CYLIECTB 4Yepe3 4YacTHOe M ciydaiiHoe. Huuero Henmb3s cka3arb O TOM, B 4EM M B KaKOM
HarpaBjeHUU OoJiee MO3MHUE (GOPMBI KU3HU JIOJDKHBI OBUTM OTJIMYATBCS OT 0o0Jiee paHHUX.
[TpyHIHITBI YBOJIIOIIMH U 3BOJIOIMOHHON TEOPUU B MX COBPEMEHHOH (hopMe copepkKaT MOoJOKEHHE,
YTO pa3uyHble (POPMBI )KUBBIX CYIIECTB, YTO )KMBasi MATEPHUsI UMEIOT CBOIO UCTOPHUIO, O 3aKOHAX XKe
OTOM MCTOPUM OHU HUYEr0 HE TOBOPAT MU HE JOIMYCKAalOT HUKAKUX BbICKa3blBaHUU. YTO
9BOJIIOIIMOHHAS Teopusi, Kak ee o0OocHOBan W pazpabotan [lapBuH, HE BBIIUIA 32 ATH MPEIEIbI,
KOHEYHO, HE SBJISIETCS CIy4allHOCTBIO. JTO CTOUT B CBA3M C TEM, UTO OHA SIBJISETCS TEOPETUUECKUM
JTOCTIDKCHHEM MMEHHO TIEPBOM, omucaTebHOU (ha3wl Onosorun. [1o Tormamuel cTeneHu pa3BUTHUS
HAayKd OHA M HE MOIVIa NOWTH panblue. Ha Hell oTpa3uiauch HENOCTAaTKHU €€ 3I0oXU. VcTuHHBIE
UCTOPUYECKHE 3aKOHOMEPHOCTH B H3JI0)KEHHOM BBIIIE CMBICIIE MOTYT OBITh Y3HAaHBI TOJBKO Ha
OCHOBAHMHU OOIIMX CBOMCTBEHHBIX JKMBOW MaTEpUU 3aKOHOB JIBWKEHHUA. TOJBKO 3Hast 3TU oOIIMe
3aKOHBI JBUKEHUSI, Mbl MOKEM IOKa3aTh, KaK OHU MEHSIOT CBOIO ()OpMY MPU WU3MEHEHUU YCIIOBHIA
U B KaKOM HalpaBJICHUH BO3MOXKHO M JOJDKHO HACTYNUTh Takoe M3MeHeHue. Ha kakue sxe obuiue,
XapaKTepHbIe JJIs )KUBBIX CYIIECTB 3aKOHBI MOT onupathkcs JlapBun? Ha Te, koTopble MOTiu OBITH
HOJTYYEHBI ITyTeM O0O0OIEHHS U3 SMIIMPUYECKUX JaHHBIX MEPBOi, onucaTeabHON (a3sl OMOIOTHH,
T.€. Ha 3aKOHBl PAa3MHOXKEHMsS, U3MEHUYMBOCTU M HacieAcTBeHHOCTU. [Ipu oOocHOBaHMM CBOETO
yueHus JlapBHH MMOJHOCTBIO UCTOIB30Ba] MX. HO OH MOT OnmupaThCs TOJNBKO Ha 3TH OOIIHE 3aKOHBI
MPOSIBJICHUI KWBOW MaTE€pUH, a HE HAa BHYTPEHHUE 3aKOHBI JBMIKCHHS CaMOW 3TOM MaTepuH.
OO0mmelt Teopun KUBOW MaTepUU TOTJA €Ille He CyIIecTBOBaio. He ObUIO Takke M CIEIUATbHBIX
3aKOHOB [IBWKEHHUSI OTJAETbHBIX sBJIeHUH. He ObUIO Teopuu HACIEICTBEHHOCTH B CMBICIE
COBPEMEHHOM TI'€HETHKH, IBITAIOIIEHCS BBIBECTH SIBJICHUS HACJIEJCTBEHHOCTU M3 CBOMCTBEHHBIX
HACJIEICTBEHHOU cyOcTaHIMK 3aKOHOB ABMKeHUs. [logo6Has Teopust U3MEHUNBOCTH, PA3MHOKEHUS
U T.JI. OTCYTCTBYeT W MO ced JeHb. [lo3ToMy MOHATHO, YTO B COBPEMEHHOH OHOIOTHUH
HaAOJIOJAIOTCS TOMBITKA CO CTOPOHBI T€HETUKH YIIIyOUTh SBOJIIOLIMOHHYIO TEOPHIO, CBECTU €€ K
TEOPUHU HACJIEICTBEHHOCTH. UTO 3TH MOMBITKU OCTAIOTCS HEYAOBIETBOPUTEILHBIMU, OOBICHICTCS
MMEHHO TE€M, YTO CaMa I€HETHKa MOXET OIEpUPOBATh TOJBKO TEMH CIELUAIbHBIMH 3aKOHAMHU
JBWKEHUS >KMBOM MaTepuu, Ha KOTOPBIX OCHOBAHbI 3aKOHBI HACIEJCTBEHHOCTH, a HE TEMU
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BCEOOLIMMU 3aKOHAMH UBOW MaTepUHU, KOTOPHIE MOJIYYAIOTCS MyTEM CTYIIEHHUS, T.€. a0CTPaKIHH,
HE TONBKO W3 SBICHUM HACICACTBEHHOCTH, HO M H3 ABJIECHUH pOCTA, Pa3MHOXCHMUS,
MPUCTIOCOOICHHUS, Pa3BUTHUS U T.[., T.€. U3 IMIIMPUUYECKHX JAHHBIX TaKXKe U (PU3MOIIOTUH, MEXAHUKU
pa3BuTHs U T.A. TOJBKO HAa OCHOBE U MPHU MOMOIIM TAaKUX OOIIMX 3aKOHOB KMBOH MaTepUU MOKET
OBITh JOCTHTHYTO YCIICIIHOE JajibHellnee yriryOaeHne 3BOMIONUOHHON TEOpHH, TOJIBKO Ha OCHOBE
U IIpY IOMOIIY TAKUX 3aKOHOB, T.€. 00IIel TEOPUH KUBOM MATEPHH, IBOJIOLMOHHASI TEOPUS MOXKET
ObITh pa3paboTaHa M yriayOJieHa B HMCTUHHYIO HCTOPUYECKYIO TEOPHIO, KOTOpash OXBaTbIBaeT
UCTOPUUYECKHE 3aKOHOMEPHOCTH U MX HEOOXOAMMOCTh U JIOIyCKAEeT BBICKA3bIBAHUS OTHOCUTEIBHO
HUX.

B cBoeli coBpeMeHHON (opMe IBOJIIOIMOHHAS TEOPHsS HE TOJBKO HE JOMYCKaeT HUKAKUX
BBICKA3bIBAHUN  OTHOCUTEJIIBHO MCTOPUYECKUX 3aKOHOMEPHOCTEH, T.€. 3aKOHOMEpPHOCTEH,
KACAIOIIMXCSl Pa3HBIX BUIOB JKMBOTHBIX M PACTEHUH IO CPABHEHUIO C MX IMPOLUIBIM; OHA JIAXe
NPUHLUIIAAIBHO  OTPUL@ET  BCAKYI0  3aKOHOMEPDHOCTb B CMBICIE  3aKOHOMEPHOCTH,
OCYILECTBIIAIOLIECHCA BO BpPEMEHH ¢ HEOOXOJUMOCTBIO Uepe3 YacTHOE U CllydaiiHOe, T.€. B CMBICIIE
HaIpaBJICHHOCTU BO BpeMeHH. TakuM 00pa3oM, Mbl UMEEM B COBPEMEHHOMN HBOJIOIMOHHON TEOPHH
HEKOTOPhIM 00pa3oM MapaJoKcaJbHOE IOJI0XKEHUE, a UMEHHO TEOPHI0, KOTOpas MOCTYJIUPYET U
O00OCHOBBIBAET HCTOPUIO JKUBBIX CYIIECTB, HO TNPUHIMIHAAIGHO OTPHIAET CYIIECTBOBAaHHE
3aKOHOMEPHOCTEW ATOM HUCTOpUU. B HEH rocrmoiCTBYyeT MOMEHT CIIyYaHOrO, MPUKPBIBAIOIINMA
MOMEHT UCTOPHYECKH HEOOXOIMMOTr0, 3aKOHOMEPHOTO.

OTO mapajoKCalbHOE SBJIEHHE HMMEET [BE INPUYMHBI: BO-NIEPBBIX, JI00as Hayka JOJDKHA
KaTeTOPUYECKU OTKJIOHATH BCAKYK) TEOPHUIO, KOTOpas [JOIyCKaeT, 4YTO HCTOPUYECKHUE
3aKOHOMEPHOCTH, B CMBICJIIE HAIPABIECHHOCTH, OPTOr€HE3a BbI3BIBAIOTCA HMMMAHEHTHBIMY,
HEMaTepHaJIbHBIMH, HANpaBISAIOIUMH CHJIAMH, WIH TBITACTCSd OOBSICHUTH 3TH 3aKOHOMEPHOCTH
TakuM oO0pa3oM, T.e. B BHUTAJIMCTUYECKOM HampaBieHud. IloaTomy crienyer NpUHLUIHAIBHO
OTKJIOHATh B KaueCTBE HEHAYYHBIX BCSKUE OOBSICHEHUS W TEOPHUM, HUCXOMAALIME M3 TaKHX
JONMYIIEHUHA ¥ NMPUBOISAIIME UM Jake TOJBKO MOTYIIME NPUBECTH K HUM. B 60pb0e nmpotus 3TuX
TEHJICHIIMI pa3BUBAJIaCh OJJHAKO Hay4yHast OMOJIOTHs, KOTOPast, NPUACPKUBAACH MOCTYJIaTa HCTOPUU
AKMBBIX CYILECTB, Bce 00Jiee JOKa3bIBala HAIMYME B 3TOM HCTOPUU HJIEMEHTA CIIy4aiHOro.

Bo-BTOpBIX, MOMEHT HMCTOPHUYECKH HEOOXOIMMOrO, 3aKOHOMEPHOTO, OCYIIECTBIISIOIIETOCS
4yepe3 4acTHOe M CiIydaiHoe, HE MOT U HEe MOKeT ObITh y3HaH, CXBa4€H U MaTE€pUaIMCTUYECKU
00BsICHEH, €CJIM OH HE OIMPAETCs Ha 00IUe, CBOMCTBEHHBIEC )KUBOW MAaTEPHH 3aKOHBI ABHKEHHS.

OTH J1B€ NPUYMHBI COEIAMHAIOTCA B COBPEMEHHOW OMOJIOTMM TakuM 00pa3oM, 4TO BBHIY
OTCYTCTBUSl MAaTEPUATUCTHUYECKOTO OOBSCHEHUS A MCTOPUYECKUX 3aKOHOMEPHOCTEH, T.e. UIs
TaKuX, KOTOPbIE C HEOOXOAUMOCTBIO OCYLIECTBIISIFOTCS BO BPEMEHH B OIIPEICIIEHHOM HalpaBJIeHUH,
OMO0JIOTY MPUHIMITHAIBHO OTPHUIAIOT 3TH 3aKOHOMEPHOCTH U MX CYIIECTBOBAHHUE, MPEACTABIASA MX
KaK IMpOTUBOpEYAIINe MaTepUaTUCTHUECKH-TUAICKTUYECKOMY, HAy4HOMY OOpa3y MBIIUICHUS U
MHPOBO33PEHHUIO.

Ho 4ro Takas Todka 3peHMs HENpPAaBWIbHA, ITOKA3bIBA€T HAM TO, YTO IPU ONPEAEICHHON
CTETIEHU PA3BUTHUS TPOU3BOJUTEIBHBIX CHJI HANpaBJICHHUE DPAa3BUTUS OOIIECTBEHHOTO CTPOS C
HEOOXOUMOCTBIO INPEONPENETICHO U «KOJIECO MCTOPUU HE MOXKET OBbITh MOBEPHYTO OOpPaTHO».
JlocTarouHo, HampuMep, 3HaTh OCHOBAaHHYI0O Ha OOLIMX 3aKOHAaX [JBW)KEHUS OOIIeCcTBa
apryMeHTanuio JIeHMHa NPOTUB HAPOJHHUKOB, YTOOBI YBUIETh, YTO JOIYIIEHHE HCTOPHUUYECKOH
3aKOHOMEPHOCTH B CMBICJIE TAKOH, KOTOpasi ¢ HEOOXOAUMOCTBIO OCYIIIECTBIISETCS B ONPEIETICHHOM
HalpaBJICHNH, HU B KaKOW Mepe He IMPOTUBOPEUUT JUAIIEKTUYECKOMY MaTepUalu3My, a, HA000poT,
MPEJCTABISAET COOON CYIIECTBEHHBIH 3JeMeHT nocienHero. C apyroil CTOpoHbI, Ha MpUMepe Kak
MapKCHU3Ma, TaK U HEKOTOPBIX BBIIIEIPUBEIECHHBIX 00JacTell HEOPraHNYECKUX €CTECTBEHHBIX HAayK
MBI BUJHMM, YTO MAaTEPUAINUCTHUECKH, T.€. HAYYHO, MOCTUTHYTh M OOBSCHUTH 3TU UCTOPUYECKHE
3aKOHOMEPHOCTH MOKHO JIMIIb Ha OCHOBE M IPU MOMOIIM OOLIMX 3aKOHOB ABMKEHMs JaHHOU
MaTepuHu.

OTUM MBI JaI¥ OTBET M Ha BOIPOC O B3aUMOOTHOIIEHUSAX MEXIY TEOpHUEH JBOJIIOLMM U
oOmieli Teopuel >KMBOW MaTepud B paMKax TEOPETUYECKOH OMOJIOTMH COIJIACHO HaIlen
BBIILIENIPUBEACHHON cxeme. Teopus 3BOIOIUM HyXJaeTcs B yIiayOJeHHM AJs TOro, YTOOBI CTaTh
HUCTUHHOW HCTOPUYECKOW TEOpUEH JKMBOM MaTepUU. IJTOr0 JAJIbHEUINEro pPa3BUTHUS MOYKHO
JIOCTUTHYTb TOJIBKO Ha OCHOBE OOIIMX 3aKOHOB JBMKEHHS *UBOW MaTepuu. [losTomy Onmkaiiiieit
3aJauell TeopeTH4ecKoil OMOoJIOrMU SBJSETCA pa3pabdoTKa OOLIMX 3aKOHOB JIBUXKEHUS >KUBOU
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MaTepuu, T.e. Teopuu mnocieaHe. Crosmias mepen TEOpeTHUecKod Ouosorued 3ajgada, K
pa3pelIeHuI0 KOTOPO OHAa MOJXOAUT, 3aKIIF0YAETCs, CIEA0BATENbHO, B TOM, YTOOBI IIPEACTaBUTh U
BBIBECTH AMITMPHUECKUE 3aKOHBI U JJAHHBIE OMHUCATENBbHOM M 3KCIIEPUMEHTAILHONW OMOJIOTHHU C ee
pa3genamMM B KauecTBE YAaCTHBIX MOMEHTOB pa3BUTUS OoJyiee OOILMX, BBIXOIAIIMX 3a IPEebl
HETOCPEJCTBEHHOI'O OIbITa 3aKOHOB M IPEJCTABICHUH O >KUBOW MaTepuu. DTH OOIIME 3aKOHBI
JIOJKHBI OBITh 3aKOHAMU JABMKEHMS, IPUCYILIUMH )KUBOW MaTepHUH, T.€. CBOMCTBEHHBIMH TOJIBKO €.
Ho oHM 10/mKHBI IpeicTaBUTh cO00i CBOMCTBEHHBIE €i1 BCIOY M BCETIa 3aKOHBI ABIKEHHS, (hOpMY
€€ CyIIECTBOBAHHUS, B KaKMX Obl CHEIMAIbHBIX BUJIAX OHU HU MPOSABISUIACE. [109TOMY OHU AOIKHBI
OBITH ICHCTBUTENBHBI [T BCAKOM JKMBOM MaTepuu M TOJIBKO A7 Hee. OHM JJOJKHBI MTO3BOJISATH HAM
BBIBECTM W3 aHajM3a KOHKPETHBIX YCJIOBHUH IMOSIBIEHHE CIELUAIBHBIX (OPM JBHXKEHUS U
HalpaBJIeHUE MX W3MEHEHHMA. DTO — JOArui myTh. llepBelid M camblii OOJBIION HIar B 3TOM
HampaBJeHUU ObUT CJENaH OCHOBaHHOW JlapBMHOM SBOJIONMOHHON Teopuei. JlanmpHeinnyto
3HAYUTEIBHYIO  IPEIBApPUTEIbHYI0  PadOTy  COBEPIIWJIM  pa3BUBAIOIIMECS  CICIHATIbHBIE,
JKCIIEPUMEHTAJIbHBIE HAYKH, IOAOLICANIME K MCCICNOBAHUIO TEX 3aKOHOB [BIDKCHHS KUBOU
MaTEpUH, U3 KOTOPBIX MO>KHO BBIBECTH OT/EIbHBIE 3aKOHOMEPHOCTH INPOSIBIIEHUI 3TOM MaTepuu, B
IIEPBYIO OYEpeNb YYECHHE O HACJIECICTBEHHOCTH, WIN I'€HETHKA, KOTOpas CTPEMUTCS NPEACTaBUTH
CBOM 3aKOHOMEPHOCTH B KaueCTBE YaCTHBIX cly4aeB Ooyiee oOImux npencrtaBieHui. Cremyrommii
mar J0JDKEH OBITh TMpoJeNiaH B HaIpaBJICHUU OOIIEH TEOpUM XWUBOW MaTEpHH, YTOOBI C ee
MIOMOLIBIO MOJOWTH K Pa3pelICHUI0 YKa3aHHBIX BBIIIE 3a/lady. BBISICHUTH, HACKOJBKO 3TO Celdac
y’K€ BO3MOKHO, IIOKa3aTh, YTO 3TOT ITyTh U1 HAC OTKPBIT, U COBEPIUUTh JAJIBHEUIIHNI 1Iar B 3TOM
HaIpPaBJIEHUH, — 3TO U SBJIAETCS LENbIO HACTOSIIEH KHUTH.
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Mnasa 1 NPHUHIAI YCTOMYMUBOI'O HEPABHOBECHSI

HekoTtopsie MaTepuallbHbIE CHCTEMBI 0003HAYAIOTCSI HAMH HAa OCHOBAHHMH OMPEIEICHHBIX
SBJIICHUM KaK >KMBBIE CYIIECTBA, JKUBbIE CUCTEMBbl. COBOKYIHOCTh TE€X SIBICHMH, HA OCHOBaHUHU
KOTOPBIX MbI 0003Ha4YaeM CHUCTEMY KaK KUBYIO, MM BHYTPEHHUE yCIOBUS, HEOOXOAUMBIE JJIsT dTOU
COBOKYITHOCTH SIBJICHM, Mbl Ha3blBaeM >XH3HbIO. Ha OOBIYHOM pPAa3roBOPHOM S3BIKE TOBODST,
HarpuMep: «B KMBOTHOM UMEIOTCS elle MPU3HAKU JKU3HU», U MOJA 3THUM MOAPa3yMEBaIOT, UYTO
YCJIOBHS ISl IPOSIBIICHUSI YIOMSIHYTBIX SIBICHUM B )KMBOTHOM €Ille coxpaHwinch. Ho ecin XoTaT
MOJOMTU K OMNPENEICHUI0 OTHUX SBJICHUM WM YCIOBHUM, C KOTOPBIMH OHHM CBSI3aHBI, TO
HATaJKMUBAIOTCAd Ha TMOPA3UTENIbHOE M Kaxylleecs IPOTHUBOPEUYUBBIM 3aTpyaHeHue. C onHou
CTOPOHBI, MBI EJaeM XapaKTepHU30BaTh W3BECTHbIE MaTEPHUAJIbHBIE CHUCTEMbI, KOTOpPbIE MbI Ha
OCHOBAaHUU H3BECTHBIX CBOMCTB 0003HayaeM Kak >KUBbIE, U STHUM BBIJEISAEM HX OT OCTaJbHBIX
CUCTEM; C APYTOi CTOPOHBI, — MBI 3aTPYIHSAEMCS YKa3aTh XOTS ObI OJTHO CBOHCTBO, KOTOPOE OBLIO
OBl XapaKTepHBIM JJI 3TUX CUCTEM U OTJIMYaio Obl UX OT OCTalbHBIX. KOHTpacT Mexay SICHOCTBIO
U YBEPEHHOCTHIO, C KOTOPHIMH KaK Ha OOBIZICHHOM, TaK U Ha HAYYHOM SI3BIKE YIMOTpeOsieTcs
0003HaUYCHHE «OKUBOI», U TPYIHOCTHIO U HEOMPEIEICHHOCThIO, PABHO KaK U JOCTOBEPHOCTHIO, C
KOTOPBIMH HayKa IbITACTCS JaTh OMPEICICHHBIN U SICHBIA CMBICT 3TOMY 0003HAUYEHUIO, — IIOUCTHHE
nopasuresneH. Jlerde Bcero OBITh MOXET YSICHUTH cebe 3TO MPOTUBOpPEUHE, B3sIB YUEOHUKH IO
OHMOJIOTHH M YCTAaHOBHB, YTO B MX BCTYMHUTEIBHBIX M OOIIUX YACTSAX TOBOPUTCS O TPYIHOCTHU U JaKe
HEBO3MOXXHOCTH TMOJOOHOTO pasrpaHUyYeHHs, TOrJa KaK MpU OMHCAHWU KUBOTO CYHIECTBA U
TOJIKOBAaHUU >KU3HEHHBIX SIBIICHUNW B TEKCTE HHMKOTJIAa HE BCTPEYACTCS COMHEHHMM OTHOCHUTEIHHO
TOT0, YTO PAacCMAaTPUBAEMbIH OOBEKT WM pPAacCMaTpUBaeMOE SIBICHHUE CIEAyeT MPUYUCIUTH K
YKUBBIM CYLIECTBAM WJIA >KMU3HEHHBIM SIBJICHUSIM U 4TO, CJIEIOBATEIbHO, OHM IO MpPaBy 3aHUMAIOT
MECTO B y4eOHHUKaX OMOJIOTHH.

DTO MONOXKEHHE BeIled MPUBENO MPH KOHKPETHOM H3II0KEHWU OHOJOTHH K MOTYATHBOMY
COTJIAILIEHUIO, YTO MPHU U3JI0KEHUU OUOJIOTUM M OTTPAaHHYEHUU €€ KaK TaKOBOHM OT Jpyrux Hayk
CJeyeT Jyulle BCEro MOJOXKHUTHCS HA 3TO HMHCTUHKTUBHO-3MITUPUYECKOE Pa3rpaHUUuCHUE; TIOITOMY
OMMCAaHWE M aHANIM3bl >KU3HEHHBIX SIBJICHUI HE NPOM3BOAATCS HU C TOYKU 3PEHHS] OOLIUX
XapaKTEpPHBIX CBOMCTB M 3aKOHOMEPHOCTEH, TOCIOJCTBYIOLIMX HAJ BCEMHU >KU3HEHHBIMHU
SBJICHUSIMU (>KUBBIMU CUCTEMaMHM), HU C TOUKHU 3PEHUS TE€X YCIOBUN, KOTOPbIE HEOOXOIUMBI JIJIS1 UX
BBISIBJICHUSI.

Ho mblI He Oyaem 371ech NMpUAEpKUBATHCS 3TOT0 OOBIKHOBEHHMSI, @ MOMPOOYyeM BBIACIUTH TE
CBOMCTBA M 3aKOHBI, KOTOPHIC XaPAKTEPHBI JJISl KUBBIX CHUCTEM, H IOCMOTPUM, KaKUM 00pa3oM
MPOSIBJISIIOTCS 3TU CBOMCTBA U 3aKOHBI Y Pa3JIMYHBIX )KMBBIX CYIIIECTB.

bb110 KOHEYHO HEMAJIO MOMBITOK BBIACIUTH 3TU CBOMCTBA U JATh ONPEEICHUE )KU3HU, HO 3TU
MOTBITKA HMMeEIH OOoNbllel 4acThi0 TOT HENOCTATOK, YTO WX HMHHUIMATOPHI OTHOCHIMCH K HHUM
HEJIOCTATOYHO CEpPbE3HO, MPUYEM HE MbITAINCh MPOBEPUTH NPABUIBHOCTh MX ONPEIEICHUN Ha
YKU3HEHHBIX SIBICHUAX, MO0 3TO NIE€NANOCh B CIWIIKOM oOmiel (opme, Tak 4TO HENb3sl OBLIO HUX
MOATBEPAUTh WM OINPOBEPTHYTH IOCPEICTBOM KOHKPETHBIX HAONIOJEHUN WU ONBITOB, T.C.
BOOOIIIE TPOBEPUTb.

MBI noneITaeMcsl B CBOIO OY€pe/lb 1aTh TAKOE ONPEACIICHUE KU3HU, MPABMIBHOCTh KOTOPOIO
MorJia Ol OBITH POBEPEHA, U TTOCTAPAEMCS IIPOU3BECTH 3Ty IIPOBEPKY.

Hama 3amaua cocroutr B TOM, YTOOB OOBEAMHHUTH W BBHIPAa3UTh B (opMe OAHOTO WIH
HECKOJIbKMM 3aKOHOB TO, UTO CBOMCTBEHHO BCEM CHCTEMaM, KOTOpPbhIE Mbl 0003HAYaeM KakK YKUBHIE,
U YTO XapaKTEPHO TOJIBKO JJIsl HUX.
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M3meHeHne COCTOAHUSA XUBbIX CUCTEM npn NOCTOAHHbLIX BHELWHUX YCITOBUAX.

Bcem KuBBIM cCylecTBaM CBOMCTBEHHO, MPEXAE BCEro, CaMONPOU3BOJIBHOE H3MEHEHHE
CBOECTO COCTOSIHUS, T.€. W3MEHEHHE COCTOSIHHS, KOTOPO€ BBI3BAHO BHEIIHUMHU NPUIHHAMH,
JeKalMMU BHE JKHMBOTO CyllecTBa. HUKTO He ompeAenuT Telno WM MaTepUabHYI0 CUCTEMY Kak
KUBYIO, €CITH OH HE MOXKET OOHApYKUTh B HEH HUKAKMX U3MEHEHUH WM K€ MOXKET OOHAPYKHUTh
TOJIbKO TaKW€ W3MEHEHHs, KOTOpble HOCAT YHCTO «IIACCHUBHBII» XapakTep, T.€. KOTOpbIE
HECOMHEHHO SIBJISIFOTCS PE3YyJbTAaTOM M3MEHEHUN Cpelbl WM BIUSHUS BHEIIHUX CHJI, 0€3 KaKoro-
anb0 «aKTHBHOTO» yd4acTus caMoil cucrteMbl. TakuM oOpa3oMm, eciau MaTephalibHas CUCTeMa
HAXOAWTCS B MOJHOM IOKO€ W JIBHTAETCs, HAIpHUMEp, TOJIBKO TOTJAa U TyJa, KOTJa U Kynaa ee
JBUTAIOT WKW OpOCaroT, U TOJILKO COOTBETCTBEHHO CBOEH Macce, MHEPIUH U COMPOTHBICHUIO
TPEHHSI, €CIIM OHAa HMMEET TEeMIIepaTypy OKpYXalolel cpeiapl W TOJIBKO TOTJa M HACTOIBKO
HarpeBaeTCs WM OXJIAXkKIaeTcsl, KOTa U HACKOJIbKO M3MEHSIETCS TEMIIEpaTypa OKpY Kalole cpe/ibl
U TIPUTOM COOTBETCTBEHHO CBOEH TETIOEMKOCTH; €CITU B MaTEPHAIbHOW CHCTEME HE TIPOUCXOIMT
HUKAaKMX XHUMHUYECKUX pEaKIHMi WM OHU MPOUCXOJAT TOJBKO TOrjaa, Korja K HeH U3BHE
MPUCOEIUHAT BEIECTBA, CIIOCOOHBIE HA PEAKIUIO, — U TOJILKO B TAKOW CTETICHU U C TOM CKOPOCTHIO,
KOTOpbIE COOTBETCTBYIOT 3aKOHY JAEWCTBUS MacC M XUMHUYECKOW KHHETUKH TpU JaHHBIX
NEPBOHAYANILHBIX YCIOBUSX B MaTePUAILHON cucTeMe, Oyb 3T PEaKIUH J1aXe OYCHb CHIbHBIMH
WK 00YyCJIOBIEHHBIMU MPUCYTCTBUEM PA3IMYHBIX ()EPMEHTOB U T.JA. — TOI/Ia HUKTO HE MOJyMaeT
OTIPEACIUTh ATy MATEPUAIBHYIO CHCTEMY KaK KHBYIO, T.€. HUKTO He OyJeT BHIETh B HEHl KHBOE
cymectBo. CremoBaTeabHO, OJHO M3 TpeOOBaHMI, KOTOPOE MBI CTaBUM MAaTE€pUAIBHOU CHCTEME,
JUTSL TOTO 4TOOBI 0003HAUUTH €€ KaK KHBOE CYIIECTBO, B IPUBEACHHBIX ITPUMEPaX HE BHITIOTHEHO.

B geMm cocTout 310 TpeboBaHME, U KaKUM 00pa30oM MOXKHO €ro TouHee (GOpMyTUPOBAThH?

Eciu mpu cymiecTByrOmuX yCIOBUSX 0€3 H3MEHEHHS OKPYXKAIoIIeH cpenbl CUCTeMa He
JOJKHA HAXOAWTbCS B TIOJHOM TIOKO€, €CIM B HEHl MOryT MPOUCXOIUTh W3MEHEHUS
«CaMOMPOU3BOJIBHO», TO ATO O3HAYAET, YTO B CHUCTEME JOJIKHBI HAXOJIUTHCS TAKHE CKOIUICHUS
SHEpPrui, KOTOpbIe MPHU TOCIOACTBYIOIIUX B CHUCTEME YCIOBUSAX M MPH HEU3MEHHBIX YCIOBUSIX
OKpPYXAaroIIel Cpelbl MOTYT pa3psikaThcs. B cucTeMe MODKHBI CyIIECTBOBATh TaKHE Pa3HOCTH
MOTEHLMaNna, KOTOpble TOMHMMO BHEIIHErO0 COJEHCTBUS, CIleAOBaTelbHO, 0€3 H3MEHEHHUS
OKpYXKAaroIIel Cpelibl, ih, 4TO TO ke, 0e3 BHEITHETO BO3ICHCTBHUS HA CHCTEMY MOTYT pa3psiKaThes,
T.€. BBIPAaBHUBATHCS, IPUUYEM OCBOOOKIAOIIASCS [TPH ATOM BBIPABHUBAHUH, IIPU 3TOM Pa3psKECHUU
DHEPTUsi MOXET NPOSBUTHCA PA3TUYHBIM CcHocoOoM, Oyab TO MexaHW4yeckas paboTa win
oOpa3oBaHMe TeIUla, OJEKTPUYECKOM OHSHepruu U T.J. B dYem JomkHAa TposBUTH celd
OCBOOOKIAIOMIASICSI TIPU 3TOM JHEPTHsl, B KaKOi paboTe, — B ’TOM OTHOIIEHUU MBI HE CTaBUM IOKa
HUKAKUX TPeOOBaHUM.

Ortoro mepBoro TpeOOBaHUSA, KOTOPOE MbI, O€3yCIIOBHO, MPEIbSBILEM MaTepUATbHOM
cucteme, 4ToObl 0003HAUYUTh €€ KaK >KUBYIO, pa3yMeeTcs, HEIOCTaTOYHO, TaK KaK OHO MOKET OBITh
BBITIOJIHEHO BCSIKOW «3aBEJEHHOI», MYIEHHON B XOJ| MAIMHON. 3aBEJECHHbIC Yachl C MAITHUKOM
MOKA3bIBAIOT CAaMOCTOSITENIbHO U3MEHEHUS; OHM XOJAT 0e3 BHEIIHEro COAecTBUs, 0e3 N3MEHEHUS
OKpYXaroliel Cpelbl, B TO BpeMs KaK MOTCHIMaIbHAs SHEPrusl 3aBEJCHHBIX T'HPh IMOCTEHNEHHO
BBIPAaBHUBAETCSA, T.€. TUPS OIyCKAaeTCs M MpPH STOM 4YacThbiO MpEBpallaeTcsi B KUHETHYECKYIO
DHEPTrHUI0 JIBIKCHUS MAasTHUKA, IBIKEHUS CTPEIKH U T.J., 3aBEJCHHbIC KapMaHHBIC Yachl UMEIOT
MOTEHUUAIbHYIO DHEPIUI0 B H30THYTOM INpyXMHE YacoB, B BHUIE TaK Ha3bIBA€MOW 3HEpPruu
nedopMaluu, KOTOpash IOCTEIICHHO BBIPABHHUBACTCS W MOXKET BBIPABHHUTHCS 0€3 BHEITHETO
COJICHCTBUS, MpUYEM 3Ta 3Heprusi nedopMallid YMEHbBIIAETCS] U BBISBISET ce0s B BuAE pabOTHI
KOJICCHOUM Tiepenadyn W ABWXKCHUS CTpenku. Harperas mapoBas MamidHa WMEET MOTCHIUATHHYIO
SHEPrUI0 B BHJE DPA3HOCTU TEMIIEpPATypbl, KOTOpas CYIIECTBYET MEXIy HarpeTbiM KOTJIOM H
XOJIOMMIBHUKOM; 3Ta Pa3HOCTh TEMIEpaTyphl BHIPABHHUBACTCS M MOXXET BBIPABHUBATHCSA 0€3
BHEIIHET0 COACHCTBUSI U MPOSBIIAETCS TOTAAa OTYACTU B BUJE PA3IMYHBIX MEXaHUUECKHUX paldoT, s
KOTOPBIX MallliHAa yCTPOCHA. 3apsiKEHHBIM aKKyMYJISITOP TTOKa3bIBaeT HA CBOMX MOJIOCAX Pa3HOCTh
JMIEKTPUYECKOT0 TMOTEHILMajda, KOTopas B TOM ciyyae, Korga o0a TOoJioca COEIMHEHBI
MPOBOJHUKOM, BBIPABHHMBACTCS U MOXKET BBIPABHHBATHCS 0O€3 BHEIIHETO BO3JCHCTBUS, MPUYEM
JEKTPUYECKON SHEPTUH B 3aBUCHUMOCTH OT YCTPOICTBa COEIUHSIONIET0 CHCTEMY IPOBOJHHKA
MOJKHO MPUAATh (HOpMY pa3IUYHBIX SHEPTUN U T.1I.

MpbI BUIMM, 9TO TpeOOBAaHME, YTOOBI CHCTEMa CaMOIIPOU3BOJIBHO, 0€3 BHEITHETO COACHCTBHS,
cilenoBaTeNbHO, 0€3 W3MEHEHHs OKpYXKaIoIIeH cpeabl IMOKas3blBajda W3MEHEHUS M HCIONHsIA
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paznuuHbie paOOThl, WIW, YTO PAaBHOCWIBHO, YTOOBI OHa oO0jajajia MOTEHIMAIbHOM JIHEprueH,
KOTOpasi paspsbkaeTcs, objagana pa3HOCTSAMH TOTEHIIMANIa, KOTOPhIE MOTYT BBIPABHHUBATHCS TPHU
JTAHHBIX YCJOBHSIX 0€3 BHEIIHETrO COJEHCTBUS, — YTO 3TO TPEOOBAHHE MOXKET OBITH BBITOIHEHO
BCSIKOM «3aBEJICHHOI», ITYIIEHHOU B X0/, «3aPSKEHHOW MAIIMHOM.

OpnHako ATH MyIIEHHBIC B XOJI MAIIMHBI Mbl HUKOT/J]a HE Ha30BEM KHBBIMU» A 3TO O3HAYaeT,
YTO K TEM MaTepUaIbHBIM CHCTEMaM, KOTOPhIE MBI 0003HAaYaeM KaK >KMBBIC, MBI TIPEIBSBIISIEM €IIIe
U Jpyrue u3BeCTHbIE TpeOoBaHus. OJHAKO, MHOTHE €CTECTBOMCIIBITATETM W OHWOJOTH HMEIOT
TEHJIEHIIMIO JTH Jpyrue TpeOOBaHUS, KOTOPHIE MBI CBS3BIBAEM C OOO3HAYCHHEM <(GKUBOWY,
paccMaTpuBaTh KaK HEOCHOBATENbHBIC WM, 10 MEHbIIEH Mepe, Kak TpeOOBaHHS
HETIPUHIIUIIAAIIEHOTO CBOMCTBA, MPUYEM OHH TOBOPST, UYTO >KHBBIC CHCTEMBI, CJIEAOBATEIIbHO, TE
CUCTEMBI, JJIi KOTOPHIX MBI Ha OOBIJICHHOM S3bIKE COXpaHsIeM O0O3HAUYCHHUE <COKUBON», «KHUBBIC
OPTaHU3MbD» WA <OKUBBIC CYIIECTBAa», OOJBINEH YaCThIO MPEACTABIAIOT HE UYTO HMHOE, Kak
MyIIEHHBIC B XOJ] MAIIUHBI, ICUCTBUS KOTOPBIX MPOTEKAIOT, KaK M JIEHCTBUS BCEX APYTUX MAIIUH,
COTJIAaCHO 3aKOHAM (DM3UKH, XMUMHH M TOCIOJICTBYIOIIMM B CHCTEME M B OKpY)Kalolleh cpene
ycioBusiM. HuU MUHYTBI HE COMHEBAsICh OTHOCHUTEIBHO TOTO, YTO (U3MYECKHE U XUMHUYECKHE
MPOIIECCHI, MPOTEKAIOIINE B 0003HAYECHHBIX KaK JKUBBIC CUCTEMAX, MOJYHHSIIOTCS 3aKOHAM (DU3HKH
Y XUMHH U SICHO OIPEAETICHbl UMH, KaK U YCIOBUSMU CUCTEMBI 1 OKPY KAIOIIEH CPEIbI, MBI OJJHAKO
CYMTaeM, UYTO Hallla 3aja4a €CTECTBEHHO COCTOUT HE B TOM, YTOOBI TPOCTO HA 3TOM yCHOKOHUTHCH,
HO B TOM, YTOOBI IOCMOTPETh, HE MOTYT JIU 3TU APYyTHUE TPeOOBaHMS, C KOTOPBIMU MBI CBSI3bIBACM
0003HaUYCHHE «CKUBOW», OBITh (PAKTUYECKH YCTAHOBIICHHBIM M B Ye€M COOCTBEHHO OHH COCTOST, T.C.
HE BBIKA3BIBAIOT JIU 3T MaTE€PHAIIbHBIE CUCTEMBI CPEIU JPYTUX BCE-TaKU OCOOBIC CBOWCTBA WIIH
3aKOHOMEPHOCTH, KOTOPbIE UM CBOWCTBEHHBI M OTIMYAIOT WX OT OCTAJIBHBIX CHUCTEM U KOTOPHIE
BHUJIOM3MEHSIOT 3aKOHBI (PU3UKU U XUMUHU.

MN3meHeHMe cocToAHMA npu n3AMeHeHnn BHEeLWHNX yCl'IOBVIﬁ

Belmie MBI cka3any, 9TO HUKTO He 0003HAYHT TENO WM MATePHAIIbHYIO CUCTEMY KakK JKHUBYIO,
KOT'JIa OH HE MOXXET OOHAapy>XUTh B HEHl HUKAKMX M3MEHEHHUH WM TOJIbKO TaKHe, KOTOpPble HOCST
YHCTO «MACCHUBHBIN» XapakTep, T.e. KOTOpbIe, HECOMHEHHO, SIBIISIOTCS PE3yJIbTaTOM H3MEHCHHS
COCTOSIHUS WJIM BIIMSIHUSL BHEITHUX CHJI, 0€3 KaKOTro-In00 0co00ro «aKTHUBHOT0» COACHCTBHS caMon
CHCTEMBI.

Ecnu name nepBoe TpeOoBaHUE CBOJWIOCH K TOMY, YTO JKHMBas cUcTeMa M 0e3 BHEIIHETO
CONCUCTBUSA, CIENOBATCIIBHO, IPU HEU3MEHHOW OKpYJXAKWMEN Cpeae, BbIKA3BIBACT
W3MEHEHne, paboTOCroCo0Ha, CIeA0BaTeIbHO, 00JIalaeT MOTEHIIMATBLHON SHEPTUEH M MOXKET ee
IIpEBpALaTh, TO BEIPAKEHUE «UJIU TOJIBKO TaKUE, KOTOPBIE HOCAT YUCTO “IACCUBHBIN XapaKTep» U
T.J. 3aKi04aeT B cebe W Jpyroe TpeOOBaHUE, KOTOPOE OTHOCHTCS K IOBEIEHHIO, MHAUe — K
mporeccaM B CUCTEME P M3MEHEHHUAX B YCIOBHUSAX OKpPYJXKAIOIMEW Cpesl.

Kak MbI celiuyac yBUIHUM, 3TO BTOpOoe TpeOOBaHHE MpENoiaraeT B KauecTBe HEOOXOAUMOTO
YCIIOBHS BBITIOJIHEHHUE NIEPBOTO TPEOOBAHMUS.

UtoObl ysSICHUTH cebe 3HaueHWe BTOPOro TpeOOBaHUS, MBI OISITh BEPHEMCS K paHee
MPUBEJACHHBIM TpuMepaM. Ecnu MBI Ha MaTepHallbHYyI0 CHUCTEMY C Maccoil (m) 3acTaBUM
nercTBoBaTh cwity (P), TO TeIo TOJYYUT YCKOpeHHe (a), BEeIUYMHA KOTOPOTO YCTaHOBJICHA
OTHOIIICHUEM:

Cuna = Macca X yCKOpEHHE.

Korna x sTromy npubasisiercs emie TpeHHe, TO MOHATHO, Cujla JOJDKHA MPEOJOoJIeTh U €ro, U

notpedyercst 60bIlas Cuila, YTOObI IPOU3BECTU TO KE YCKOPEHUE, T.€. MOTYyUUTCS OTHOIICHUE:!
Cuna — Macca X yCKOpeHue + TpeHue.

Jlanee Te10 MOXXHO MPH MOMOIIM U3BECTHBIX MPUCIIOCOOTICHUI 10 ONPEIEIIEHHOMY Iy TH WIH
10 ONpEJeICHHONH MOBEPXHOCTH, HANpPUMEp MO KPYyTy, KOT/Ia OHO IMPHBS3aHO K OJHOMY KOHILY
HUTKH, JPYrOd KOHEI[ KOTOPOH 3aKpEIUIeH B OJHOW TOYKE: €CJIM TEJO BpAIIAETCS BOKPYT ITOM
TOYKU C M3BECTHOM CKOPOCTBIO, OHO OYZET BCerjaa MpHUHYXIEHO Onarojapsi HUTKE JBUTATHCS MO
KpyTy; WIH, HampuMep KOrja Telo JIeKHUT Ha HAKJIOHHOW IUIOCKOCTH W T.h. JlelcTBue Takux
YCIIOBUH, KOTOPBIE 3aCTaBISIOT TEIO OCTABATHCS HA OIMPENCICHHOM IYTH WU TMOBEPXHOCTH, MBI
MOXXEM 3aMEHHUTh CHJIAMHU, KOTOpbIE MPOU3BOIAT TO K€ JCiCTBHE, U 00O3HAYMM 3TH CHJIbI Kak
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IPUHYIATENBHBIC CHUJIBDY B OTJIMYME OT JICHCTBYIOIIUX HA TEJO «IBMXKYIIUX CHID». TEI0 MacChl
(m) WCHBITBIBA€T MOJ ACWCTBUEM JTHX NPUHYAUTEIbHBIX U JABMXKYIIMX CHJ JEHCTBUTEIbHOE
yckopenue (a). B mexaHuke cymiecTByeT OOIIMI 3aKOH JBIDKEHUS, HA3BIBAEMBIA MPUHITUTIOM
JanamGepa, coriacHO KOTOPOMY CyMMa MPUHYIUTENIbHBIX U ABIXKYIIMX CHJI U OTPULATENHHO
B3STOE MPOU3BEACHUE BEIUYHMHBI m X @ (Macca, IOMHOXXCHHAsT Ha JEWCTBUTEIBHOE yCKOpPEHUE),
KOTOpO€ Takke 00O3HauaeTcsi Kak cuja WHEpLUH, paBHA HYJIO, T.e. NPUHYIAUTEIbHBIE CHIIBL,
JBUTATEIbHBIC CUJIBI M CUJIBI MHEPIIMU BCET/Ia HAXOSITCSI B PABHOBECHH:
Z+P—-ma=0,

r7e Z 03Ha4aeT NPUHYAUTEIbHBIC CUIIBI, P — IBIKYIIINE CHUIIBI.

[Tocne »THMX KpaTKUX OOBSCHEHHM mMoOmpoOyeM Temepb pacCMOTPETh, YTO CIIEAYET
noJpa3ymMeBaTh IOJ TEeM, YTO TENO MpU JCHCTBUHM JBIDKYIIEH CHIIBI JBUTAETCS TOJIBKO
COOTBETCTBEHHO CBOEW CHUJIE MHEPLIHUU, CBOEH Macce WM CBOEMY CONPOTHBIICHHIO TPEHUS, U YTO
MBI TPeOyEM OT JKHUBBIX CUCTEM, YTOOBI OHU JIBUTAIHCH HE TOJBKO COOTBETCTBEHHO 3TOMY.

Haunem ¢ camoro mpoctoro mpumMepa: Ha Jekaliee Ha TOpU30HTAIbHON MOBEPXHOCTU TEJO
NEHCTBYeT OBUTATENbHAS CHJIA 1O HAIMPABICHUIO TMOBEPXHOCTH, T.€. CHJIA MEPEABHUTaeT TEJIO IO
MOBEPXHOCTH.

B osrom ciydae ABWKYyIIME CHIIBI TMPEACTABISIOT: JOeWCTByromas cwia Taru (K), cuia
TATOTEHUS, KOTOPYIO MPOU3BOJIUT 3eMJIsl, mg (g — YCKOPEHUE CHWIIbI TSDKECTH); MPUHYIUTENbHAS
CWJIa B JJAaHHOM CITyyae paBHA M0 BEIMYMHE CHJIE TSDKECTH W HAmpaBlieHa B MPOTHBOIIOIONKHOM
HaNpaBJIEHUH, TaK KaK UMEHHO OHA HE JaeT MpPOSBIATHCS, CIEI0BATENbHO, paBHA Mg, U €CIIU TEJIO
UCTIBITHIBACT YCKOPEHUHN @, TOTJA BBIIICYIIOMSIHYThIM 3aKOH TBUKCHHS TOBOPUT:

CuJia "HEpUHHn
K+mg—-—mg —ma=0
—_— =

P Z
T.C.
K=ma.

J11st Toro 4TOOBI BBIBECTH TEJIO U3 COCTOSHUS MOKOSI U COOOUIUTH €My IPU 3TOM YCKOpPEHUE a,
CuJia JOJIKHA PABHATHCA IO BEJIMYHUHC COMMPOTHUBIICHUIO MHCPIHUU TCJIA U 6LITI> IMPOTHUBOIIOJIOKHA el
10 HalpaBieHu0. Eciy NpuHATH NpHU 3TOM ellle BO BHUMaHKHe TPEHHE, TO CHUjla I0JKHA IPE0I0NIETh
U €ro, T.€.

K =m a + tpenue,
U KOoraa TCJIO YKC INPUBCACHO B JABHKCHHC W IPpU HIOMOIIXA CHJIBI JOJIKHO C paBHOMepHOﬁ
CKOPOCTBIO NPOJIBUraThCs Aaliee, TOTAa, TaK KaK yCKOpEHHe, a, CIIeOBATEIbHO, U CUJIa WHEPLHH
OyIyT paBHSATbCS HYJIIO, IBUTAIOIIAsl CHJIA JOJDKHA OYAET TONBKO MPEOAOJEeTh TPEHHE, T.€. OBITh
paBHOM €
K = tpenuto.

Ho cuna, xotopas HyXHa JUisl NEpeIBUXKEHUS >KUBOTO >KMBOTHOTO, MOYTHM HHUKOTAA HE
COOTBCTCTBYCT CUJIC MHCPLUHU U TPCHHUIO, pa3BC TOJIBKO KOrJa JXUBOTHOC MCPTBO WJIM BCACT CG6$I
COBEpUICHHO «IAaCCUBHO» B OTHOIIEHUHU NEHCTBYIOIIMX HA HErO CHUJIBI TSI WM CHJIbl TOJIYKA;
KHBOTHOE «pearupyer» Ha TATY WIM TONYOK, yOeras Wi MPOU3BOJS CONPOTUBIICHHUE, T.€. OHO
BBIKA3bIBAET COMPOTUBIIEHUE, KOTOpPOe OyneT OOJbIlle WM MEHBIIE, YeM 3TO COOTBETCTBYET CHIIE
HWHCPIOUHU W TPCHUIO. I[GJIO, IMOHATHO, 3aKJIK4YacTCd HC B TOM, UYTO MNPUHOUII MCXaHUKHU
JanambGepa HeIEMCTBUTENECH, HO TIPOCTO B TOM, YTO KPOME JEHCTBYIOIIUX HAa CHUCTEMY BHEIIHUX
MNPUHYAUTCIIBHBIX WU JIBMKYIIUX CHUJI CUCTCMaA PAa3BHUBACT BO BPCMA TATM WJIM TOJYKA H3BCCTHBIC
BHYTpPEHHUE CHUJIbI, KOTOPBIE MbI 3/1€Ch HE IPUHSIIU B PacyeT, T.€. IBUKEHHE MPOUCXOIUT HE TOJIBKO
COOTBCTCTBCHHO CHUJIC MHCPUHUU U TPCHUIO, HO U HC 663 «AKTHUBHOI'O» COHGP’ICTBHH CaMOM CHUCTEMBIL.

CoBepIleHHO TaK K€ MOXHO MO0Ka3aTh, YTO Y JKUBYIIMX B BOJE KUBOTHBIX d()(eKT Tomuka
OoJbIIeH 4acThi0 00YCIIOBIIEH HE TOJIBKO TPEHHUEM O BOJIY, CUJION TSKECTH, MOMEHTOM MHEPLUHU U
INPUJIOKEHHOM CHUJIOM COOTBETCTBEHHO TOJBKO 3aKOHAM JBM)KCHHS MEXaHUKH, HO Ccroja
MMPUCOCOUHAIOTC CHIC CUJIbI, KOTOPBIC )KUBASA CUCTCMA PA3BHUBACT BO BPCMs BOSHGIZCTBHH BHEIIHEHN
CWJIBI M 3TUM H3MEHSIET JBUTaTeNbHbIN 3 (dekT. B kakom HampaBieHUH cucTeMa JA0KHA pa3BUBATh
9Ty CUJIY U KaKUM 06p2130M OHa OJOJIXKHAa U3MCHUTH ABUXCHUC — 06 9TOM C€IIC HUYCTO HC T'OBOPUT U
3TO BTOpPOE TpeOOBaHUE.

PaCCManI/IBaH aajiee HCﬁCTBHC MECXAaHUYCCKUX CHJI, Mbl HAXOAUM, YTO CKAa3aHHOC OCTAaCTCA
JNEHCTBUTENBHBIM HE TOJBKO ISl IBUKEHHSI CUCTEMBI MO ACMCTBUEM CHWIIBI, HO U, HampuMep, s
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M3MEHEHHH (OPMBI, KOTOPHIE HCIBITBIBAET CHCTEMa IO/ JCHCTBUEM TATH WM NABJICHUS; ITH
M3MEHEHHUs (POPMBI ONPEAEIAIOTCA Y KUBBIX CHUCTEM HE TOJBKO IMOCPEICTBOM JIaBJICHUS WU TATH
WIN TIOCPEACTBOM MOJYJSl YIIPYTOCTH TKaHM, KOTOPBIM OHM O0JIaJajiy 0 AAHHOTO BO3JEHCTBHSA:
MPOTOIJIa3Ma TaKXe BIUSET Ha 3TO JedcTBUE NedopMaliu, NMPUYEM OHA PAa3BUBAET BO BpPEMs
JABJICHUS WIN TSTH U3BECTHBIC CHUJIBI, KOTOPHIE MPUBOSAT K U3MEHEHUIO MOJYJISl YIPYTOCTH, U T.1.
D10 BTOpOEe TpebOoBaHUE, CBOJISALIEECS] K TOMY, YTO KHUBBIE CHCTEMbI JOJKHBI OOHApYKHUBaTh HE
TOJILKO T€ M3MEHEHUS, KOTOpPbIE SBIAIOTCS OYEBHUIHBIM PE3yJbTaTOM BHELIHMX W3MEHEHHH 0e3
BCAKOTO «aKTHBHOTO» YYacTHsl CO CTOPOHBI CaMOMl CHCTEMBI, JOJDKHO OBbITh MPHUMEHEHO
COBEPILEHHO TaKUM € 00pa3oM U K APYTrUM, HE MEXaHMYECKHUM BO3JCHCTBUSAM: HU3BECTHO, YTO
TEJIO TpU HArpeBaHUHM OKPY’KAIOUIeH cpeabl caMO HarpeBaeTcs, MpPUYEM STO MOBBILICHHE
TEMIIEpaTypbl ONpEIeNseTCss KOJIMYECTBOM COOOIIEHHOTO TEIUIa M TEMJIOEMKOCTBIO Pa3IMYHbIX
yacTell MaTepHallbHOM CHCTEMBI; Y KUBBIX K€ CHCTEM, KaK Mbl 3Ha€M, MOBBIIIEHUE TeMIIEpaTyphl
9TUM OJIHUM HE€ OIpeaeNseTcs, TaK KaK JKUBas CHCTEMa «pearupyeT» Ha TNPUTOK Teruia
MOCPEJCTBOM HM3MEHEHHsS] TEIUI000pa3oBaHMsl U TEIUIOOTHauH. Takke HEJOCTaTOYHO TOYHOTO
3HAHUS KOHIICHTPAIIMU HAXOJSAIINXCS B KJIETKE WM TKAHW U BCTYMAIONIMX B PEAKIMIO BEIIECTB,
KOHCTaHTBI PEAKIUH U T.J., YTOOBI COTJIACHO 3aKOHAM XUMHUYECKON KUHETHKH OINPENETUTh B )KUBBIX
cucTeMax CKOPOCTh MPOILIECCOB M KOHEYHOE COCTOSIHHE, K KOTOPOMY OHHU MPUBOJAT, TaK KaK 3TH
CUCTEMBbl Pa3BHBAIOT BO BpPEMs pPEaKIMM CHJIbI, U3MEHSIONINE YCJIOBUS M TEUYEHHE XUMHUYECKOU
peaKIyu.

OTO «aKTHBHOE» TMPOTHUBOACHCTBHE Ha BO3JCHCTBYIOIIME BHEIIHHE CHUJIbI U H3MEHEHUs
COCTOSIHUSI OKpY>Kalolle Cpesbl, KOTOPOro MbI TpeOyeM OT MaTepUalbHOM CHUCTEMBI Ui TOTO,
yTOOBl 0003HAYUTH €€ KaK >KUBYIO, HMMEET, KaK Mbl BHJEIM Ha MpHUMepax, HEeoOXOIUMOi
MPEANOCHIIKOW TO, YTO B CAMOM CHCTEME BO BpEMs BHEIIHMX M3MEHEHHUH COCTOSHUS MPOHCXOIAT
TaKhe H3MEHEHHS, KOTOpble HE SIBISIOTCS OJHUM TOJIBKO CIIEJICTBUEM H3MEHEHUH COCTOSIHUS
OKPY’KaIOILEH CpPelbl U CYIIECTBYIOIIMX MPU ACUCTBUU CHUJI IIEPBOHAYAIbHBIX yCiI0BUM. [ aroro,
OJIHAKO, JIOJDKHO OBITh BBIMIOJHEHO MEpBoe TpeOoBaHHE, MMEHHO TO, YTOOBI CHUCTEMa MOrJia
OOHAPYXUTh M3MEHEHHE COCTOSIHHS «CaMOIIPOM3BOJILHO», YTOOBI OHA O0Jiajasia MOTCHIUATBHON
SHEprueil, KOTOPYI OHa MOXKET MPUMEHUTH ISl HEOOXOIUMOTO 3/1eCh Pa3BUTHUS CHIIBI BO BPEMs
BHEIIIHEro Bo3zaencTBus. Ho BTOpoe TpebGoBaHME COAEPKUT KOHEUHO OOJjblle, YeM IepBoe, — a
HMMEHHO, 4YTOOBI CYIIIECTBYIOIINE PA3HOCTH MOTEHIMANIa BHIPABHUBAINCH B U3BECTHOM 3aBUCHMOCTH
OT BHEIIHUX BO3JCHCTBHIA WJIM YTOOBI OCBOOOXHAIOIIMECS MPU WX BBIPABHUBAHWU DJHEPTUU
MPUMEHSUTUCh K HCIOJIHEHUIO TaKUX paboT, KOTOpbIe HAXOISATCS B M3BECTHOM 3aBUCHMOCTH OT
M3MEHEHHMI COCTOSIHUSI OKPY KaIOIIeH Cpe/ibl, MPUYEM OHHU BIMAIOT Ha 3()(EKT ITUX MOCIEIHUX, T.€.
BO BpeMsl BHEIIHEro BO3ACUCTBUSA TaK U3MEHSIOT CYIIECTBYIOIIME B CHCTEME YCJIOBHUS, YTO 3TUM
00yCJIOBIMBAETCS M3MEHEHHUE NeiicTBUsA. B KakoM HarpaBieHHM JOJDKHA MPOUCXOIUTH 3Ta padora
U KaKoe M3MEHEHHUE JOJKHO HACTYIHUTh, — 00 3TOM HHYEro HE TOBOPUT U BTOPOE TpeOOBAHUE: OHO
TOJILKO TpeOyeT, 4TOOBbl y KMBBIX CHCTEM BO BpEMs BHEIIHUX BO3ACHCTBHI NMPOMCXOIWIIA TaKas
paboTta, KoTOpas HW3MEHSET MepBOHAYaJbHbIE YCIOBHUS CHCTEMBI, a CleAOBaTelbHO U 3(PexT
JEUCTBUS OKPYKAIOLIEN CPELBI.

Ecnu Mbl Tenepb cupocuM cedsi: TOCTaTOYHO JIM 3TOr0 BTOPOro TpeOOBaHMUS, B3ITOTO BMECTE
C TEpBbIM, ISl TOrO YTOOBI CKa3aTh, YTO T€ CHUCTEMbI, Y KOTOPBIX OHHU BBINOJHEHBI, OyIyT
0003HaYaThCs KaK «OKUBBIE», TO MbI JIOJKHBI OTBETUTH, YTO 3TOTO HEIOCTATOUYHO U, MPEXKE BCETO,
[0 TOHM MpUYMHE, YTO OHO HE IMpPEJCTaBIIseT Oe3yCclIoBHOrO TpeOoBaHusA. Mbl He TpebyeM, 4TOOBI
KUBBIE CUCTEMBbl O€3YyCJIOBHO, T.€. B Ka>X/IOM cllyyae M Ha Ka>JOe€ BHEIIHEee BO3JCiiCTBHE
pearupoBanii paboOTOM, KOTOpast u3MeHseT dH(PEeKT BO3ACHCTBYSI, HO YTOOBI OHM TOKAa3bIBAIU H €
TOJIbKO «IacCCUBHbBIE» U3MEHEHHUSI, KOTOPbIE MOTYT OBITh OIpeIeeHbl OJTHO3HAYHO HAa OCHOBaHHUH
BHEIIIHEr0 BO3JCHCTBUS HAa CHCTEMY M W3 NEpBOHAYAIBHBIX €€ ycloBHid. Eciam 310 onHako u He
MpeACTaBIsieT O€3yCIIOBHOTO TpeOOBaHMUSA, TO BCE-TAaKM MOXKHO TIPEICTaBUTh ceOe Takue
KOHCTPYKIIMH, KOTOPbIE OTBEYAIOT Ha M3BECTHbIC BHELIHHE NCHCTBUS Pa3sBUTHEM CHJI, BIHMSIOIIUX
Ha 3TO Bo3JedcTBUE. {7 ATOro 3TH CUCTEMBbI JOJDKHBI 00Ja/laTh M3BECTHBIMH MEXaHHU3MaMH
paspelieHus, KOTOpbIe TpPU OINPEACICHHBIX BHEIIHUX BIUSHUSAX BCTYNAlOT B JEHUCTBUE U
MPOU3BOJAT B CHCTEME H3BECTHBIE MPOLECCHI, MAIOUIME SHEPIrHi0, MPUYEM OCBOOOKIAIOIIASICS
SHEpPTrusl MpUMEHSETCS Ui BIUSHHUS Ha 3(QeKT BHEIIHEro BO3JAEHCTBUA. B kauecTBe mpumepa
MOJKET CIIYKUTh TMPUBEACHHAS aKKyMYJIITOPOM B JIBUKCHHE TEJIEKKA C MEXaHU3MOM, KOTOPBIA Ha
TOJTYOK BKIFOUAET O0Jiee BHICOKOE HAMPSHKEHHE M 3TUM BO BpeMs TOIYKa COOOIIaeT TeNexKe Ooee
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BBICOKYIO KHHETHYECKYIO SHEPTHIO, TAKMM 00pa3oM BiMss Ha APQEKT TOIYKa, KOTOPHIH Oyaer
JpYyTOM, YeM BBIYMCICHHBIN U3 CHIIBI TOJTYKA B CAMBIM MOMEHT €ro, U3 CKOPOCTH U MacChl TEIEKKH
u T.1. Bropoil npumep: ynpyras npyXMHa ¢ UCTOYHUKOM 3JIEKTPUUECKOTO TOKA M MEXAHU3MOM,
KOTOPBIM MpU HATSATMBAaHUM MPY>KUHBI BKIIOYAET TOK M IPOBOJUT €ro uepe3 MPYXKUHY, OTUETO
MOCJICTHSS HarpeBaeTcss U U3MEHSET CBOW MOJIYJb ynpyroctd. WMnu, Hanmpumep, cMech CIIOCOOHBIX
K pEakLUU BELIECTB, COEAMHEHHas C TEPMONIEKTPUUYECKUM 3JIEMEHTOM, IOCBUIAIOUIMM IIpU
HarpeBaHUM TOK 4YEPE3 CMECh U BBI3BIBAIOIIMM SK30TEPMHUUYECKYIO pEaKLUIO, KOTOpas He
MoJTydmiiach Obl 06€3 TOKa TpH ATOM TeMIepaType; BCIEICTBHE ATOTO HarpeBaHue OyAeT OOoJblIle,
YeM BBIUMCIIEHHOE M3 NMPUMEHEHHOIO JJI COTPEBaHMs DJIEMEHTAa KOJIMYECTBA TEIJIa, KOHCTAHTHI
peaKkIyu U T.1.

Bce 3T KOHCTpYKLUHM SIBISIOTCS NPUMEPOM CHUCTEM, KOTOPBIE YJOBIETBOPSIIOT BTOPOMY
TpeOOBaHUIO, MOCKOJbKY OOJIafar0T YCTpPOHCTBAMHU, NpPHU IOMOIIM KOTOPBIX OHM Ha BHEIIHEE
BO3/ICUCTBHE (TOIYOK, TATY, TOCTABKY TEIUIA) MOCPEICTBOM MPOLIECCOB, JAIOIIUX YHEPTHUIO 32 CUET
CYLIECTBYIOIIMX B CHCTEME DAa3HMULBl IOTEHIMAAa, HM3MEHSIOT BIMSHUE OTOrO BHELIHETO
BO3JICHCTBUSL.

Ha »Tux mnpumepax Mbl BUAMM, 4YTO Halle BTOpPOE TPEeOOBAHUE COJEPKHUT BCE-TAKH
3HAYUTENbHO OOJbIIe, YeM IepBoe. B ToO Bpems Kak NpuBeAEHHas B JBI)KEHHE IOCPEICTBOM
aKKyMyJsITOpa TeleXKa OJHa M 0e3 YHNOMSHYTOrO MEXaHHW3Ma YJOBJIETBOPSIET IIEPBOMY
TpeOOBaHUIO TMOTOMY, YTO B HEH MHPOMCXOIAT MPOLECCHl «CaMONPOHM3BOJIBHO», 0€3 BHEUIHETO
COJICHCTBUS, OHA HE YJIOBIETBOPSET BTOPOMY TpPeOOBaHUIO 0€3 yNMOMSHYTOIO MEXaHH3Ma, TaK Kak
XOTs Ha JEMCTBHE TOJIYKA HA ABWXKYLIYIOCS TEIEXKKY BIUSAET U JABMKEHUE ATOW NOCIEAHEH, HO
3¢(PeKT MOKHO BBIYMCIUTH M3 CKOPOCTH, MAacChl TEJNEXKKH W W3 CHJIBl TOJNYKA, TOrJa Kak
YIOMSHYTBI MEXaHHU3M BEAET K HUCIIOJIHEHHIO CHUCTEMOM paboOThl, KOTOpask M3MEHSET BIMSHUE,
BBIUUCIIEHHOE U3 3TUX BeIMUUH. CMeCh CIIOCOOHBIX K PEAKIMU BEILECTB, B KOTOPBIX pEaKIMsl eIl
IPOTEKAET, TAKXKE YJOBIETBOPSET MEPBOMY TPeOOBAHUIO, TOTOMY UTO B HEH MPOUCXOIAT MPOLIECCH
0e3 BHEIIHEro BO3JEHCTBUSA, CIEJOBATEIbHO, M 0€3 NMpUIaud TEeIUla; HO Pe3yibTaT HU3BECTHOIO
MOBBILIEHUS] TEMIIEPATYPhl MOXKHO BBIYMCIUTH U3 KOJMYECTBA MPUBEACHHOIO TEIUIA U KOHCTAHTHI
peakiuy, B cilyyae, €ClIM YHNOMSHYThI MEXaHHM3M HE CYILECTBYET: MOCIEIHUI HeoOXoauM i
BBITIOJIHEHHUSI BTOPOrO TpeOOBaHMs, TaK KaK TOJBKO TpU TIOMOIIM €ro mpujada Teruia
0o0yCIIOBIMBAE€T HE TOJBKO «YHUCTO IIACCUBHOE» W3MEHEHHE XHMHUYECKOIO PpaBHOBECHUS
COOTBETCTBEHHO IIOBBILICHHONW TEMIIEPATYPbl, HO M JNAJIbHEWINWN, NAIOLIUNA DHEPrUI0 IPOLECC,
MEHSIIOIIMI HaIlpaBJICHUE WM CTENEHb M3MEHEHUs paBHOBecus. Bo m3bexaHue HepopazyMeHHH
3Iech cleayeT emle 00aBUTh, YTO NPU CYLIECTBOBAHMM JaHHBIX MEXaHU3MOB BBI3BAHHOE
U3MEHEHHE COCTOSHMSI €CTECTBEHHO OJHO3HAYHO OIPENENeTCsl NePBOHAYaIbHBIMU YCIOBUSMH B
CUCTEME W BHEIIHUMU BO3ICHCTBUSMM, TaK KaK yIOMSHYTbI€ BHEIIHME BO3ICHCTBUS C
HEOOXOIMMOCTBIO BBI3BIBAIOT JAEATEIBHOCTD JAHHBIX MEXaHU3MOB; IPUHNUMAsl BO BHUMaHHE BCE 3TU
yCIoBHs, U3MEHEHHE 3(PPeKTa MOKET OBITH ONPEIEIEHO 0JTHO3HAYHO.

Ecnu takum o6pazom BTOpoe TpeOOBaHHME BBINTOJIHACTCA TOJNBKO MPU MOMOIIM CIIOKHBIX,
CHA0KCHHBIX HM3BECTHBIMHM MPHUCIOCOOICHUAMU KOHCTPYKUHUSMH, MAIIWH, TO U 3TH CIOXKHBIC
KOHCTPYKLIMU HUKTO He 0003HAYaEeT €I11e KaK «GKUBBIE».

W3 3TOrO0 SICHO BBITEKAET, YTO MbI K 0003HAUYEHUIO «KHBOI» KPOME BBIIOJHEHHS MEPBOTO U
BTOpPOro TpeOOBaHMs MPHCOEAUHSAEM €IIe BBINOJIHEHUE Apyrux ycnoBuil. Crenyer Bce-Taku
OTMETHUTh, YTO B TO BpeMsl KaK KOHCTPYKLUH, KOTOPbIE Mbl IIPUBEIN KaK IPUMEPHI, BBHITOJIHSIOT
BTOpOE€ TPeOOBAaHUE TOJIBKO JIi COBEPILIEHHO ONPENEICHHOr0 U TOJbKO OJHOKPATHOIO BHELIHETO
BO3/ICUCTBUS, — 3TO BTOpPOE TpeOOBaHME y CHCTEM, OOO3HAYCHHBIX HAaMHU KaK >KHUBbIE, OYCHb
pacnpoCTpaHEHO U BBINOJHAETCA IOYTH IHPHU BCAKOM BHELIHEM BO3JCHCTBUM M IPHU BCAKHX
MOBTOPHBIX BO3JEHCTBHAX. [ TOro k€, 4TOOBI MOCTPOUTH CUCTEMBI, KOTOPhIE COOTBETCTBOBAIIN
Obl BTOPOMY TpEOOBAaHHMIO NpPH IOYTH JIOOBIX M NPUTOM MOBTOPHBIX BHEIIHUX BO3IECHCTBUSX,
NPUILIOCH OBl MPUIYyMAaTh KpaiHe CIIOKHBIE MEXaHU3MBI.

[TosTOMY, BBINIOJHEHHE BTOPOTO TPEeOOBAaHUS YAacTO PACCMATPUBAETCSA KaK CYIECTBEHHBIN
NPU3HAK KUBOM CUCTEMBI M 0003HAYACTCS KAK «Pa3IPaKUMOCTB) WU «BO30YIMMOCTDY.
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PasgpaxnmMmocTb, BO36yAUMOCTb.

[Tox «pa3mpakMMOCThIO» WM «BO30YIMMOCTBIO» B 00IIEM O00O3HA4YaeTCs TO CBOMCTBO
JKUBBIX OPraHU3MOB, B CHJIy KOTOPbBIX OHU HAa U3MCHCHUSA COCTOSIHHA Opr)K&IOH.[CfI Cpcanbl, T.C. HA
BHELIHUE BO3ACUCTBUSA, OTBEYAIOT M3MEHEHHSIMH COCTOSIHMS, T.€. MPOIECCAMU, KOTOPBIE TPYIHO
BBIBECTHU U3 BHCIIHETO BOBHCﬁCTBHH TAaK HA3bIBACMOI'0 pasAapa’XKCHUA, HeﬁCTBHe HC COOTBCTCTBYCT
CWJIE BHEIIHEro BO3JCHCTBUS — HE3HAUUTEIbHBIE BO3JCHCTBHUS pPAa3pelIalOTCs WHTEHCHUBHBIMU
MPOLIECCaMU: OYEHB YaCTO OTCYTCTBYET TaK:K€ U COOTHOIICHHUE B MECTE: «pa3/IpakeHUE» JIEHCTBYET
Ha OJHOM MeECTE, a MpPOLECC, OOYCIOBIECHHBIH UM, MPOUCXOJUT B COBEPILIEHHO IPYrOM MECTE
opraam3ma. CrefoBaTenbHO, MOHATHUS: «PA3qPAXKUMOCTb» H «BO3OYAMMOCTBY» OTHOCSTCS K TEM
MOHATHSIM, KOTOpbIE OBUIM CO3JaHbl AJS TOro, 4TOObI BBIACIUTh M XapaKTepu3oBaTh 0co0oe
IIOBCACHUC KUBbIX CUCTEM 11O OTHOIICHUIO K BHCITHUM BO3,Z[€I>'ICTBI/IHM.

Tenepp mMocMOTpUM, B 4eM COOCTBEHHO COCTOMT 3TO 0CO0O€ MOBEACHHE, YTO MO 3TUM
noapasyMeBacTCd M B KAKOM OTHOIICHHWW OHO HAXOAUTCAd C HAIIMMU TCPBBIM W BTOPBIM
TpeOOBAHUSIMU.

Ecmu ACJIO 3aKJIYacTCd TOJIBKO B KOJIWMYCCTBCHHOM HCCOOTBCTCTBUH MCKAY BHCIIHUM
BO3JICHICTBUEM M BBI3BAHHBIM MM H3MEHEHHEM COCTOSHHUS, MEXIY «pa3fpaKeHHEeM» U OTBETHOM
peaKHHeﬁ, TO 3TO 3HAYUT, YTO 34CChb ACIO MACT O TaK HA3bIBACMLIX SABJICHUAX Pa3psiKCHUSA. B
CUCTEME CYUIECTBYET MTOTCHLIMAIbHAs YHEPTHs B BUJIE PA3IMUHBIX Pa3HUI] MOTEHLIMANA, KOTOpas He
MOKET 663 BHCIHIHET O COIICP’ICTBHH HU PaspaauTbCsa, HWU BBIPABHUTLCA, HJOCTATOYHO, OAHAKO,
HE3HAYUTEJIbHOTO BO3JICHCTBUS M3BHE, YTOOBI MPOM3BECTH STO BbIPAaBHHBAHME, NMPUYEM TOI/A
COBEpIIICHHO HE3aBUCHMO OT pa3pshKAlONIer0 BO3JEHCTBUS  OCBOOOXKIAIOTCS TPOMaTHBIC
KOJMYECTBA YHEPTHUH U MOKET ObITh JOCTUTHYTO OYEHb CHIIBHOE JIEHCTBUE.

[TonoOHBIe ABNEHUS pa3psLKEHUS] U3BECTHBI MOHATHO M Y HEXXMBBIX CHUCTEM, HallpUMeEp MpHU
CWJIbHBIX B3pbIBaX, KOTOpBIE BBI3BIBAIOTCS MPU IMOMOIIM JIETKOIO HaXaTWs Ha KHOIMKY, OTYEro
MIPOUCXOUT DIIEKTPUYECKOE COCIUHEHUE, Tepearoliee 3JIEKTPUUECKYI0 HCKPYy WIM TOK dYepes
B3pPBIBYATYIO CMECh; MPU ATOM M MECTO JEUCTBUS BHEIIHETO M3MEHEHMs U OTBETHOI'O Mpoliecca
pasnu4aHbl. Eciu mpu 3TOM CBOMCTBE JKUBBIX CHCTEM, KOTOPOE MbI 0003HAUaeM KaK pa3IpakuMOCTh
Wi BO30OYAMMOCTh, JI€J0 Kacajoch Obl NEHCTBUTENHHO TOJBKO TOTO CBOMCTBA, YTO Yy JKUBBIX
CUCTEM HOIIOGHBIQ SABJICHUS pa3psiKCHUA OYCHL YaCTO BCTPCHANOTCHA, TO GBIHO 651 MaJO0O CMBICIIa
0COOEHHO BBIJIENIATH 3TO CBOMCTBO U TPYJIHO OBLIO ObI MOHATH, IOYEMY, TEM HE MEHEe, 3TO Bcernaa
JIeNaloT.

MHorue OMOJIOTH NPUXOJAT K TOMY 3aKIIOYEHHIO, YTO BBIACNATH SBICHUS pazapakeHus B
0CcO0YI0 TPYIIMy SIBJICHUN, KOTOpas Obuta Obl B M3BECTHOM OTHOIICHUHM XapaKTepHA JUIS JKUBBIX
CYILIECTB, IPAaBUJIBHBIM JIUIIb MOCTOJIBKY, MOCKOJIbKY Hallle HECOBEPIICHHOE 3HAHHE HE JAeT ellle
BO3MOXHOCTH UX aHAJIM3UPOBATh.

['aptman, Hanpumep, numeT: «Ecnu 6b1 ObUIO BO3MOXXHO COBPEMEHHBIMHU CpPEIICTBAMU
HCCIICAOBAHNA BIIOJIHC MO3HATHL W aHAJIU3UPOBATHL MPOUCXOAAINNC B TAK HA3BIBACMBIX SABJICHUAX
pazIpaxeHus: XHUMHKO-DHEPreTHYECKHe TPOIeCChl, TOorjaa He ObUi0 Obl HYXHO 0c000T0
OTPaHUYEHUS TOHATUI ATOH TPYMIIBI >KU3HEHHBIX SIBICHUH, KOTOpPblEe OOBEIUHSIOTCS MOHSITHEM
«SIBJICHUS pa3ApaxeHHi».

«Ho Tak kak MBI B HAcTOsIee BpeMs €Ile OYeHb OTAANEHBI OT JTOM IENH, TO TaKoe
OTTpaHUYEHHE U OTAENBbHOE pacCMaTpUBAHUE SBJICHUHN pa3pakeHHUs HEOOXOAUMBI MPU U3YUEHHUU
opranmyeckoro mpoiecca. OcoOEHHO ATO HEOOXOIUMO TOT/A, KOTJa CIy’Kallee pa3apakeHHeM
(hu3HONIOrMuecKoe M3MEHEHHE CTAallMOHAPHBIX MPOLECCOB B CUCTEME KaK B LIEJIOM paspeliaercs
NEHCTBHEM, KOTOPOE, TIPEXKIE BCETO, HE MOXKET OBITh IPUBEICHO HU K KAKOMY 3aMETHOMY XUMHUKO-
SHEPreTUYECKOMY COOTHOLICHHIO C  pa3gpakeHueM W OoJiblIel  4YacThi0  TOKa3bIBaeT
[IOPA3UTEIbHYI0 HENPONOPLUUOHAIBHOCTE MEXKIY BEIWYMHOW pa3fpaXe€HUus U €ro ACUCTBUEM.
Bcenenctue sToro siBieHus pasApaxeHusi OOJIbIIEH 4YacThl0 HOCAT XapaKTep TaK Ha3bIBAEMBbIX
pa3peleHui. .»

«...I3BecTHO, OJTHAKO, YTO MOAOOHBIE MPOILIECCHl Pa3pelieHUil HEe OrpaHUYMUBAIOTCS OJHUMU
JKU3HCHHBIMHA SBJICHUSAMHU, HO BCTPCHAKOTCAd W B HCOPTAaHUYCCKUX CHUCTCMAX, MPUUYCM pPa3IAIUC
COCTOHT TOJIbKO B TOM, YTO y MOCJIEIHUX SHEPreTHUYECKOE COOTHOUICHHE OOJBIICH YacTbI0 MOXKET
OBITh SICHO YKa3aHO, TOTJla KaK y TMEpBbIX MPHUYMHA M OTBETHOE NEHCTBHE MO OOMNBIIECH YacTu
pacxomgdaTrcsa, W HOpOoUCXOoAdIHre MCXKIAY HHMU q)HSI/IKO-XI/IMI/ILIeCKI/Ie MpoLeCChl  OCTANOTCA
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HEHM3BECTHBIMID .

W B npyroM MecTe OH IUUIIET: «..TaK Ha3blBaeMas pa3JPakKMUMOCTb IPEIACTABIACT,
OJTHAKO, SIBJICHHUE, KOTOPOE, CTPOTO TOBOPS, MOXKET OBITh XapaKTEPU30BAHO M ONPEAEICHO TOJIBKO
OTPHUIATEJbHO, UMEHHO KaK (PU3HOIOIMYECKOE AEHCTBHE, OTACIbHBIC PEaKIMOHHBIC LIENU
KOTOPOTO B CaMOM OpraHu3Me OO0JIbIIeH 4acThIO HEH3BECTHBI) .

MBI Bce-Taku JyMaeM, 4TO MOHATHUS «Pa3IpaKUMOCTb» U «BO30YIUMOCTb» ObLIN BBEJECHBI C
0c000i1 11eNbI0, TaK KaK C SBJICHUSMH pa3fpakeHUs CBSI3aJIM U3BECTHBIC MPECTABICHUS, KOTOPHIC
colepXkaT HE TOJIBKO 3TOT MPOCTOM (AKT HECOpasMEpHOCTH M HE3HAHMs IMPOMEXYTOYHBIX
npoueccoB. M ecnu mpu sBICHUAX pas3ipaXeHUs Mbl U HE 3HAEM BCEM PEAKLIUMOHHOW LENU, TO
JIOCTAaTOYHO YK€ 3HAHHMs KOHEUYHBIX 3(P(eKTOB, 4TOOBI YCTAaHOBUTb, UTO MPH PaA3IPAKUMOCTH
OpraHuU3MOB JIEJIO KacaeTcs HE TOJIbKO OTPULIATEIBLHOIO IIPU3HAKAa, HO U IPOLIECCOB U YCIOBUH,
KOTOPBIE ABJISIOTCS HEOOXOAUMBIMHU ISl TOTO, YTOOBI 0003HAYUTh CUCTEMY KaK JKUBYIO.

IIpexne Bcero, clelyeT yKa3aTb, YTO YIIOMSHYTBIE SIBIICHUS PA3PEILICHUs Y HEXKUBBIX CUCTEM
MOTYT OBITh BBI3BaHbI [TOCPEICTBOM COOTBETCTBYIOLIETO JEHCTBHUAM TOH K€ CHUIION BCEro TOJIBKO
onMH pa3. [leno 3akirodaercs BCEraa B TOM, YTO U3BECTHBIC PA3HOCTH IOTEHLMANIA, OIIPEIEICHHBIC
HaIpsOKEHUS HE MOTYT BBIPDABHUBAThCS IPU JAHHBIX YCIOBMSX; KOTJa M€ BBIPABHUBAHHE
HAUYMHAETCs BCIIEICTBUE BHEIIHETO BO3ACUCTBHS, TO OHO MPOTEKAET /10 KOHLA, U BTOPOE M0100H0e
BO3/IelicTBME He Oyaer nedcTBUTENbHO. HaTsHyTas npu NOMOIIM HUTKM MPYXHHA CHIIBHO
YKOPOTHUTCS IIPU PA3PE3bIBAHUM HUTKA U IPUMET CBOE IIPEKHEE HEMOJBUKHOE IIOJIOKEHUE, HO
BTOPUYHOE IE€pepe3blBaHUE WM OcClaliieHue HU4Yero OoJbllle HE Npou3BeAeT. BiapbiBuaras
PEaKIMOHHAsA CMECh B30PBETCS C OOJBIIEH CHIIONW OT JIETKOTO JAaBICHHUS HAa KOHTAKT U JOCTHTHET
COOTBETCTBYIOIIETO PAaBHOBECUS pEaKUUW; BTOPUYHOE Ha)XaTWE€ Ha KHONKY M  4epes
IIPOJIOJKUTEIILHOE BpeMsl HE IPOU3BEACT HUKAKOrO ACHCTBUA... Ilox «pa3npaxumMocTbro» WU
«BO30YIMMOCTBIO» IOPa3yMEBAETCSI UMEHHO TO CBOICTBO MBBIX CHCTEM, YTO OHHU BOOOIIE
BCErJa OTBEYAIOT M3BECTHBIM 00pa3oM Ha pa3fpakeHue, UYTO OHU He TEpslT CBOeH
«pa3IpakKIMOCTH» B PE3yJIbTaTe OJHOKPATHOM OTBETHOM peakuuu. Korma Myckyn npHBOIUTCS B
paszapakeHUe IIOCPEACTBOM JIIEKTPUYECKOIO TOKA, OH COKpallaeTcs, €CIM OH BTOPUYHO
IIPUBOJUTCS B Pa3[pa)K€HUE — OH BHOBb COKPAIAETCA M KOTJa MYCKYJ IIOCIE CIMIIKOM Y4acTOrO
pazzipakeHusi OOJbllle HE OTBEYaeT Ha HEro, Mbl HE TOBOPHM, YTO OH OKOHYATEIbHO MOTEpsI
CHOCOOHOCTh K pa3fpak€HUIO, HO YTO MYCKYJ «yCTal»; CJIEI0BAaTEIbHO Mbl 3HAEM, YTO IOCIE
U3BECTHOIO IMPOMEXYTKA TO K€ pa3lpa)XCHUE BBI3OBET TO K€ COKpAIIEHUE, U Pa3IpakKUMOCTb
TaKuM 00pa3oM BHOBb IOSBUTCS. OJTa OCOOCHHOCTh JHMBBIX CHUCTEM E€CTECTBEHHO CBSi3aHa C
MOHATUEM PA3APAKUMOCTU KakK IIOCTOSIHHOIO HX CBOWCTBA. Eciu ciienoBaTelnbHO MEXaHU3M
€IMHUYHBIX OTBETHBIX Pa3JpaKCHUH B NMPUHLMIE (PAKTUYECKH COCTOMT M3 pa3psijia SHEPrHH, Tak
e Kak HarpuMmep MpU OCIalJIeHUH HATSAHYTOH NpPY)KUHBI WM B3pPhIBE CMECH, TO C MOHSATHEM
pa3apakuMOCTU CBsI3aH €Ille M TOT (DaKT, 4TO KPOME ITHX Pa3psiOB y *KMBBIX CHCTEM OOJbILEH
4acTbIO CJIEAYET U HOBBIA 3apsA], U UMEHHO 3Ta IOCIEIHAS 3aKOHOMEPHOCTD SIBIICHUU Yy KUBBIX
CHUCTEM, a BOBCE HE HE3HAHME DPEAKIUMOHHOM LENMU, W IpPHUBEIA K YCTAHOBIICHUIO IIOHATHSA
pa3IpakxuMOCTH.

Ecnu MBI Tenepb NOCMOTPUM, KOTOPOE U3 YCTAHOBJIEHHBIX HaMH TPeOOBAHUHN TOJIKHO OBITH
BBITIOJIHEHO Ui (DOPMYITUPOBAaHHOM TakMM 00pa3oM pa3fpakMMOCTH, TO BBIICHAETCS, YTO
CYILIECTBOBAHME €IMHUYHBIX OTBETHBIX PEAKLUI B CMBICIIE IIPOLIECCOB PA3PEIIECHUSI HE CONEPIKATCS
HU B OJIHOM M3 HaIIMX TpeOOBaHMH, — BeAb NEpBOE TPeOOBaHHWE COCTOUT B TOM, YTO B JKHUBBIX
CUCTEMAaX JOJDKHBI CYIECTBOBATh CKOIUICHHBIEC 3alachbl YHEPIUH, Pa3HOCTH IOTEHIMANA, KOTOPhIE
«CaMOTIPOU3BOJIBHO», CJIEJIOBATENIbHO, O€3 BHEIIHEro COJNEHCTBHA, T.€. TNpPH HEU3MEHHOU
OKpYXalolled cpele, MOrYT BBIPAaBHHUBATHCA W JICHCTBUTENBHO BBIPABHUBAIOTCA. MBI, ToBOpA
JOPYyTUMH CIIOBaMH, TpeOyeM, dYTOoObl >KHMBas CHUCTEMa INPH HEM3MEHHBIX BHEIIHUX YCIOBHUSIX
IIOKa3bIBala M3MEHEHUs, CIEeNOBAaTEIbHO 4TOObI OHAa HE HAXOAWIACh B IIOKOE, B PABHOBECHH.
Hargnyras HUTKOM IIpPYy’KMHAa WJIHM B3pbIBYaTas CMECh B IIPUBEJACHHBIX HAMH BBIIIE IPUMEpPAX
OCTalOTCA NPU HEU3MEHEHHBIX BHEIIHUX YCJIOBHAX B IIOKOE; NPYKMHA M CMECh HAaxOIATCS B
PaBHOBECHM B JJAHHBIX YCIOBUSAX 1O TE€X IO, IIOKA HE U3MEHATCS BHELIHUE YCIIOBUS — IIPYKUHA HE
OyzeT pa3pe3aHa WM B3pblBUaTas CMECh HarpeTa MpoBeJeHHBIM TOKOM. OOCTOATENBCTBO, KOTOPOE
4acTO paccMaTpUBAETCs KaK OYEHb XAapaKTEpHOE Ul SIBJICHUN pa3fpaXXeHHs, a HMMEHHO, 4TO

"Hartmann, M., Allgemeine Biologie, Jena, ctp. 16, 1925.
2 Ibid., ctp. 629.
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HE3HAYNTENIbHBIC H3MECHEHUS BHEIIHUX YCJIOBHUH BEIyT K MHTEHCHBHBIM IPOIIECCaM, — TIOKa3bIBACT
TOJILKO TO, YTO CHCT€Ma HaXOAMUTCA B TaK Ha3bIBAEMOM HEYyCTOWYMBOM DPAaBHOBECUH, HO 3TO IJIf
KUBBIX CHCTEM He TpeOyercs; HaoOOpOT, MepBoe TpeOOBaHHE COJCPKHUT OOpaTHOE YCIIOBHE, a
MMEHHO, 4TOObI CUCTEMA HE HaXOJMIach B paBHOBECUH (KaK yCTOMYMBOM, TaK U HEYCTOWYHBOM) U
YTOOBI CYHIECTBYIOIME PA3HOCTH MOTEHLIMAJIA BHIPABHUBAINCH «CaMOIPOU3BOJIBHO», KaK pa3 0e3
BCSIKOTO BHEILIHETO COJCHCTBUS.

Ecnu Mbl, OfHAKO, MOJ pa3apa)kKMMOCTBIO IO/pPa3yMeBaeM TO HMMEHHO CBOWCTBO MKHBBIX
CUCTEM, 4YTO IOCJI€ OJHOKPATHOTO OTBETHOIO pPa3Apa)KeHHs pa3ApaKMMOCThb HE IpOMajaeT, HO
MPOJOJDKAET OCTAaBAaThCs, KaK XapaKTEpPHOE CBOMCTBO, YTO CJIEOBATENBHO IOCIE pPa3psHKEHUH,
MOoCJi€ BBIPABHUBAHMN PA3HOCTE MOTEHUIHMATA MPOUCXOAUT PETYJAPHO HOBBIA  3apsf,
BOCCTAQHOBJICHHE Pa3HOCTEH IMOTEHIMala, — TO 3TO CBOWCTBO COJAEPKUT B ceOe Hale MepBoe
TpeOoBaHMe, TaK Kak Ui TOTO 4YTOOBI MPOU3BECTU ATY HOBYIO 3apsiIKy, 3TO BOCCTaHOBJICHHE
pasHoCTel moTeHIMana, HeodXxoauMa paboTa, HE0OX0oAUMa SHEPTHsl, KOTOpas MOXET OBbITh JlaHa
CUCTEMON TOJBKO B TOM Cllyyae, KOTJa B HEH «CaMONpPOM3BOJIbHO», 0€3 BHEIIHEro COAEWUCTBUS
MPOUCXOJAT TPOIECCHl, JAlOIME PHEPTUI0, T.€. KOrJa BBIMOJHEHO Halle IepBoe TpeOOoBaHUE.
UToOBI BHOBb HATSAHYTH OCJIAOJEHHYIO MPYXKUHY, JOJDKHA OBITH MPOU3BEACHA padoTa; 3Ty padboTy
MBI MIPOU3BOJIUM, HATATHBAST BHOBH MPYXKUHY J0 €€ MEPBOHAYAIBHOTO IMOJOXEHHS, KOTOPOE OHA
HMMeJia 0 CBOETO OCIabiieHus; 3/IeCh, CIIE0BATEIbHO, JOJKHA OBITh MpOM3BeAcHa paboTa n3BHE. Y
MycKyJda 3Ta paboTa NpPOM3BOIUTCA IIOCIE €ro COKpAIleHUs BCIEACTBHE pa3pakeHUs,
MOCPEACTBOM MPOIIECCOB, NAIOLIUX 3HEPIHI0, IPUYEM 3TH MPOLECCHl MPOUCXOAIT B MycKyse 0e3
BHEIIIHEro cojeiicTBusA. IMEHHO 3THM M3MEHEHHEM, MPOTEKAIOUIMM OOBIYHO 3aKOHOMEPHO TOCIe
KaKIOT0 pa3ApakKeHHsl, JOCTABISIOIIMM OJHEPrHMI0 W BHOBb BOCCTAHABIMBAIOIIUM Pa3HOCTH
MOTEHIIMAaNa, U OTIMYAETCS MYCKYJ OT MPOCTOW MPYXKUHBL. JTO W €CTh MPHYMHA TOTO, YTO K
HATSHYTOH NpYy>KMHE MBI HE TPUMEHSIEM TOTO MOHATHUS «Pa3IPAKUMOCTH», KOTOPOE MBI IPUMEHSIEM
K Myckyiy. CienoBarenbHO, BBHIIIOJTHEHUE HAIETO MEPBOro TPeOOBaHUS — HEOOXOAUMOE yCIIOBHE
JUISL TIPOSIBJICHUS «pa3IipaXxuMocTi». BTopoe TpeboBaHue B Hell HE COAEPKUTCS. DTO IMOCIETHEe
03HayaJlo, YTO BBI3BAaHHOE Pa3pelIeHUeM BhIPABHUBAHUE PAa3HOCTEN MOTEHIIMAJa MPOTEKAeT HE TaK,
KaK 3TOro clieA0BajIo Obl OKUAATH OT MEPBOHAYAIBHBIX YCIOBUMA, CKOPOCTH PEAKIUH U T.J., HO YTO
OHO OyJIeT U3MEHEHO B CBOEM TEUEHHH IMOCPEACTBOM KaKOro-Iu00 mpoliecca, Jaloiero SHEPruio B
opranmsme. JTO BTOPOE TPeGOBaHHE, COOCTBEHHO TOBOPS, BHICTABIET HAmpuMep MaHromp' i
MOHATUSL «BO30YXXICHHE», KOTOPOE OH IPOTUBOIOJIATAET MOHITUIO «Pa3ApakeHUs», TOBOPS:
«Bo30yx/1eHne ecTh BCIKOE aKTUBHOE M3MEHEHHE MPOTEKAIOIIUX B )KHBOM OpPTaHU3ME MPOLIECCOBY,
a pa3lpakeHHE OH OINpeAesieT KaK «BCSIKOE BHEUIHEe M3MEHEHHE, KOTOpOe CIIOCOOHO Tak
BO3JICHICTBOBATh Ha XMBOE CYILIECTBO, YTO OHO B TEUEHHUE CBOUX KU3HEHHBIX IMPOLIECCOB CaMO
pearupyer wu3MeHeHHem». COOTBETCTBEHHO 3TOMY MaHroiaba MNPOBOAUT pPA3IUYHE MEXKIY
MpPOBEJIECHUEM pa3JApaxXeHHus U mnpoBeaeHueM Bo30yxnaeHusa. Kak npoBoauMocTb
pa3apakeHus: OH 0003HaYaeT TaKHE MPOLECCHI, Y KOTOPBIX «Iepeaaya BHEIIHET0 (GU3NUECKOro Ml
XMMHYECKOTO M3MEHEHUS! MPOMCXOAUT Yepe3 YacTH >KMBOIO OpraHu3Ma, 0e3 aKTHBHOTO Y4acTHs
camoro opranusma». Kak nposezienne Bo30y:kJeHHsI, HA000pPOT, OH 0003HAYaeT TaKue MPOIIECCH, B
KOTOPBIX «(PU3UKO-XUMUYECKOE M3MEHEHHUE HEH3BECTHOTO POJa MPOBOJIUTCS Jajiee MPU aKTUBHOM
YYacCTHH >KHUBOTO cymiectBa». COriaacHO 3TOMy, JaHHOMY MaHIOJbIOM OINpPENEICHUIO TOHSITHE
«BO30YAMMOCTBY», TAKUM 00pa3oM, TOUHO COOTBETCTBYET HallleMy BTOpoMy TpebGoBanuio. FiMeHHO,
BO30YIMMOCTb COTJIACHO 3THM ONpEeNeHHsIM 0003Ha4aeT TO CBOWCTBO JKMBBIX CHUCTEM, YTO OHHU
MOTYT BJIUATH HA T€UEHUE BBI3BAHHOTO MPHU IOMOIIH BHEITHETO (PU3UKO-XUMHUYECKOTO BO3ACHCTBUS
mporiecca MocpeCTBOM aKTHBHOTO YYacTHsI, CIIEI0BATEIbHO IMOCPEACTBOM KaKOro-aubo mpoiecca,
JAIOIIET0 YHEPruo, TPeOYIOIIero 3arpaThl pabOThl CO CTOPOHBI OpraHM3Ma. JTO 3HAYUT, UTO
TEUEHHUE BHI3BAHHOTO MPH IMOMOIIX BHEIIHEr0 BO30YKICHHS MPOIECCa HE MOXKET OBITh OIPEAEIICHO
Y3 BEJTMYMHBI 3TOTO BO3ACHCTBUS U U3 IEPBOHAYAIBHBIX YCIOBUM T€X YacTel CUCTEMbI, HA KOTOpbIE
MIPOUCXOIUT BO3JCHCTBUE, TaK KaK MMEHHO 3TH YCJOBUS MEHSAIOTCS TPHU IMOMOIIM MPOIECCOB,
COTIPOBOXKAAIOIINXCS 3aTPaToil paboThHI B opranu3Me. B kakoM HampaBlieHUU AOKHO MPOUCXOAUTD
3TO U3MEHEHHE MpoIiecca, 00 3TOM 3/IeCh TaK)Ke HMUYETO HE TOBOPUTCS; 3TO aKTUBHOE M3MEHEHHE
MOXKET 3aKJII0YaTbCid Kak B YCKOPEHUHM, TaKk W B TopMoxkeHUH. llpu mogoGHOM ormpeneiaeHun
BO30YXKICHHUSI W pa3IpakeHUs BBINOJHEHHWE HAIIEro BTOPOTO TpeOOBaHHUS HE SBISIETCA

"Man gold, Ergebnisse d. Physiol, T. 21, 1923 nur. no Broemser B Handb. norm, pathol. Physiol. T. I, ctp. 278
cie,.
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HEOOXOJMMBIM Kak 00Iiee HEMMPEeMEHHOE YCIIOBUE JIJIS JKUBBIX cucTeM. CIeIoBaTeNIbHO, KaK U TIPH
HalleM BTOPOM TpeOOBaHWHU, HE 005A3aTENIbHO, YTOOBI BCAKOE BHEIIHEE BO3JICUCTBHE 0€3YCIOBHO
COTPOBOKAAIOCH AKTUBHBIM, TPEOYIOIINUM 3aTpaThl padOTH U3MEHEHHUEM TEUCHHsI, OKUAAEMOT0 Ha
OCHOBAHHHW TIEPBOHAYAILHBIX YCIOBHH, T.€. OTBeYasI0 ObI BO30YXkIeHHEeM. TpedyeTcs JuiIb OHO:
JOJKHBI MPOUCXOJUTh HE TOJNHKO MACCUBHBIEC U3MEHEHHUS, KOTOPHIC OINPEACICHBI JIUIIb
BO3/ICHCTBHEM M TIE€pPBOHAYaIbHBIMH YCIOBHsMH. COTJJacHO 3TOMY HE BCSKOE BHEIIHEE
BO3JIeiicTBIE OyeT 0003HAYATHCS KaK pa3/ipakeHue, HO TOJIBKO TaKue, KOTOPBIE COMPOBOKAAIOTCS
B030ykneHreM. OIHO M TO K€ BHEIIHEE BO3JCHCTBHE OYyIET MPEICTABIATh Pa3IpaKCHHE WIH HE
OyIeT B 3aBHUCHMOCTH OT TOTO, BBI3BIBACT JIM OHO BO30YXJICHHE WU HET, CMOTPS IO TOMY,
POSIBUTCS T d(DPEKT BHENTHETO BO3ACUCTBHS TEM WJIM MHBIM CIIOCOOOM, Kak OH OyJeT omnpeencH
U3 3TOTO MOCJIETHETO W U3 TIEPBOHAYATBHBIX YCIOBUN YaCTe CUCTEMBI, Ha KOTOPBIE MPOUCXOAUIIO
Bo3zelicTBHe. [Ipu 3TOM OorpaHMuYeHHH 00O3HAYCHHS «pa3ApakeHUE» TOJBKO TaKUMH BHEUTHHUMHU
U3MEHEHUSMHU, KOTOPBIC BBHI3BIBAIOT BO30YXKACHHE, SICHO, YTO TMOHITHS pa3IpaKUMOCTH H
BO30YAMMOCTH HE Pa3beAMHUMBI IpYT ¢ npyrom. C Ipyrodl CTOPOHBI, TIOHSATHE Pa3apaKMMOCTH,
KaK MBI €T0 BBIIIE YCTAHOBHIIM, & IMEHHO KaK CBOMCTBO JKMBBIX CUCTEM Ha BBI3BaHHBIC BHEITHHMH
BO3/ICUCTBUSIMH TIPOIIECCHI BBIPABHUBAHUS OTBEUaTh IAPYTUMH MPOIECCaMH, JOCTABISIONIMMU
DHEPrUI0 M BEAYUIMMH K HOBOMY IOBBIIICHUIO BBIPABHUBIICHCS PAa3HUIIBI IMOTEHIIMAIOB, — 3TO
NOHATHE (€CIM MBI OTHeceM W OoJjiee MM MEHee OTHAJCHHBIC APYT OT JApyra, HO PEryJIpHO
MPOUCXOSIINE TPOIECCHl K TEM, KOTOPHIC BbI3BAHBI BHEIIHHUMH BO3JCHCTBHUSIMH) TOJIHOCTBHIO
COBIAJACT C MOHATHEM BO30YIMMOCTH M COACPKUT B ceOe TakKe Halle BTOpoe TpeOoBaHWE, TaK
Kak Mbl HE TolydaeM Kak d3(QQeKT BO3ICHCTBHUS, OXHIAEMOTO WCYE3HOBEHUS Pa3HOCTEH
noTeHIMaga. TakuM o0pa3oM, XOTS pa3IpaKeHHe W BO30YXKIEHHE pa3iudyHbl, HO OHHU
MPEBPAIAOTCS MPU U3BECTHBIX YCIOBUSX APYT B ApyTa.

OnpeneneHHass TakuM 00pa3oM BO30YIMMOCTh HMJIM Pa3IpaKMMOCTh, KAKOBBIC BBIPAKCHHS
MBI TETIePh YIOTPEOIIsIeM B MX PEAIbHOM CBSI3U B BBILICYTIOMSHYTOM CMBICIIE, KAK pPABHO3HAYHEIE, —
COJICPXKHT CJIeOBaTeIbHO B cebe W Hamle BTOpoe TpeOOBaHME, BBHIMOJHEHHE KOTOPOTO MBI
CBsI3bIBaEM C OOO3HAYCHHUEM CHCTEMBbl KaK >KMBOH, M TaKUM 00pa3oM SBISIETCS XapaKTEPHBIM,
HEOOXOJIMMBIM YCIIOBUEM JUTSI JKHUBBIX CUCTEM.

Wtak, Mbl cumrtaeM ceOsi BOpaBe NPUMEHATH OTH MOHATHS, YTOOBI MPH HX TOMOIIU
0003HauaTh HW3BECTHOE COOTHOIICHHE, HWMEIOIIEECs Y JKUBBIX CHCTEM, MEXIy BHEUTHHM
BO3JICHICTBHEM, T.€. M3MCHEHHEM COCTOSHUS OKPY)KAIOIIEH Cpeabl, U H3MEHEHHEM COCTOSHUS
CHCTEMBI, TIPUYEM ITO COOTHOIICHHE NUMEET TOYHOE (PU3MUYECKOe 3HAUCHHE.

Her ocHoBanus 000COOMATH MOHATHE «PA3APAXKUMOCTH» B TOM BHJE, KaK OHO OOBIYHO
MIOHUMAETCs, KaK CBOMCTBO KHMBBIX OPTraHM3MOB, Y KOTOPBIX BHEIIHEE JCHCTBHE M IOCIEAYIOIICe
W3MEHEHHE COCTOSIHHS TOKa3bIBAIOT HM3BECTHYIO HECOPa3MEPHOCTh, a OTIENIbHBIC pPEaKIIMOHHBIC
e HEW3BECTHBI, IMPHYEM, OJHAKO, MPEIOaraeTcs, 4YTO OSTO KacaeTcs JHIb EIMHUYHBIX
paspsaoB,  OTACNBHBIX  BBIPABHUBAHWM  TMOTEHIIMANOB, KOTOpPHIE  OMPEACNEHBI  TOJBKO
NePBOHAYAILHBIMHU YCIOBHSIMH. TeM 0oJjiee U4TO 3TO CBOWCTBO, KaK MBI BBIIIE TOKA3alld, HE TOJIBKO
HE XapakTepHO /I JKUBBIX CHCTEM, HO COBEpPIICHHO HE COOTBETCTBYET TEM OCHOBHBIM
TpeOOBaHUSIM, KOTOPBIE MBI MPEIBSIBIIIA K 0003HAYCHHIO <K U B O 1 ».

3nmech ciemyer ykazaTb Ha OJHO OOCTOSITENIbCTBO, OYEHHh YACTO BCTpEUaloIeecs TNpu
00pa30BaHUM TOHATUS W OOBSICHEHHH >XKM3HEHHBIX IPOIECCOB, KOTOPOE BENIET, KaK MBI OyaeM
UMETh €Ie YacTO CIlydall TOoKa3aTh Ha JAaTbHEHININX CIEUUATBHBIX MpUMepax, K MPUMEHEHHUIO
BBOJISIIUX B 320 Ty KJICHUE TTOHATHI M K OIIUOOYHBIM OOBSICHCHHUSIM.

DT0 O0O0CTOATENHCTBO COCTOMT B TOM, 4YTO XOA Opocarommxcs B TIJa3a SBJICHUH,
NPEJCTABISIIOMINXCS  XapaKTEPHBIMUA ISl JKM3HEHHBIX CHCTEM, OHOJIOTM HE aHAIM3HPYIOT
TIIATETTFHO, a HEOOJYMAaHHO COMOCTABISIOT C XOJIOM YHUCTO (U3UKO-XMMHUYECKUX SIBICHUU H
MOATOMY, CTPEMSICh IIOJIBECTH SIBIICHHEC B JKHBBIX CHUCTEMax II0J 3aKOHBl (U3UKA U XUMHH,
NPUIYMBIBAIOT YCIIOBHSI, KOTOPBIE SIKOOBI JOJDKHBI CYIIECTBOBAaTh B OpraHU3Me, UYTOOBI XOJ
SIBJICHUI B HEM COOTBETCTBOBAJI 3TUM YK€ U3BECTHBIM M3 (QU3UKU M XHMHUHU 3aKOHAM.

JIst  ATUX XapaKTepHBIX SIBJICHUHW HE OTBICKHBAIOT HEOOXOAMMBIX CHEIU(PUISCKUX
3aKOHOMEPHOCTEH M OTHOCHTEIBHO TOCICTHHX HE JeNacTCs MPEINOI0KEHUH, KOTOPhIE MOTYT
OBITh AKCIICPUMEHTAIBHO MPOBEPEHBI, HO 3apaHee MPEaIojaratT, YTO 3aKOH paccMaTpPUBAaeMOro
SIBIICHUS MJICHTUYCH I10 CYIIECTBY C YK€ M3BECTHBIMU 3aKOHAMU (PU3HKO-XMMHUECKUX SBICHHIA.

[IpenmonoxkeHuss  JENAlOTCS  HE  OTHOCUTENBHO  (PM3MKO-XMMHUYECKHUX  YCJIOBUH,
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OTIPENIETISAIONINX CBOeoOpa3ue 3aKOHOB JKM3HEHHBIX siBleHUU. Haobopor, 3TH 3aKOHBI
MPEANOIAraloTCs HM3BECTHBIMU €I 10 HW3YYEHUs JKU3HEHHBIX SBJICHUH, W MPEANOI0KECHUS
ACIATCA TOJIBKO OTHOCHUTCIILHO yCJIOBPIf/'I, KOTOPBLIC OMPCACIIAOT X0 3TUX HBHGHHﬁ, CCJIM 3apaHeC
CUMTAaTh, YTO 3aKOHBI ATHX SBJICHUN yke n3BeCTHbl. Ho Tak Kak HaykKa JIUIIb MOCTOJIBKY OOBSICHSIET
HU3yd4acMbIC CHO SBJICHHUA, IIOCKOJIbKY OHAa YCTAaHAaBJIMBACT HX 3aKOHBI, TO TaKoM CHOCO6
«OOBSICHEHUSA» JKU3HEHHBIX SIBICHUN MO CYLIECTBY HHUYEro He oObsicHsieT. B pesynbpTare 3TOrO
criocoba TpeOyromme OOBSICHEHHs JXU3HEHHBIC SBICHUS IOJYYarOT OOJNBINEH YacTbI0 OYEHBb
YIPOILEHHOE, HE COOTBETCTBYMOIIEe (akTamM OOBsSCHEHHE, U OMOJOTHYECKHE MOHATHS, KOTOpbIE
GBIHI/I YCTAHOBJICHBI JJISI 3TUX XAPaKTCPHBIX HBHGHHﬁ, OTOXIACCTBIIAIOTCA C MPUMCHCHHBIM JIA UX
OoOBsICHEHUSI (U3UKO-XUMUYECKUM TIOHATHEM. BcrencTtBue 3TOro €CTECTBEHHO, YTO O3TH
GI/IOJIOFI/I‘ICCKI/IG IMOHATHA KAXYTCAd HU3JIUIIHUMU U HeO6OCHOBaHHBIMI/I, HO HC IIOTOMY, 4YTO 3TO
JNEHUCTBUTENBHO TaK, a MOTOMY, YTO OHHM TaKUM CHOCOOOM OBLIM JIMIIEHBI CBOEr0 HCTUHHOTO
CMBICJIA.

[Tpu oOcCyxaeHNHN Pa3IUYHBIX CIIEHUANbHBIX )KMU3HEHHBIX SBJICHUI U UX TEOpUM MbI Oylem
9YaCTO HUMCTb BO3MOXHOCTb HNPHUBOAWUTL MNPUMCPBI 3TOr'0 OH_II/IGO‘-IHOI‘O (1)I/I3I/IKO-XI/IMI/I‘-IGCKOI‘ (0]
croco6a oObsICHEHHS. 3JIECh Ke CIEeAYeT TOIbKO yYKa3aTh Ha TO, YTO MOHITHE Pa3IpakUMOCTH, KaK
MBI BHJIEJH, MOJBEPIIIOCH TOH ke ydacTH. OHO OBUIO YCTAaHOBJIEHO KaK OMOJIOTHUECKOE MOHSITHE
Uit O0OBEIMHEHUsI HEKOTOPHIX XapaKTepHbIX SBICHHI. BMecTo TOro 4roObl MOABEPrHYTH €ro
HO,Z[pOGHOMy AHAJIM3Y W HCCICOO0BATH (1)I/I3I/IKO-XI/IMI/I‘-IGCKI/IC YCJI0BUsS, KOTOPBIC HOOJIKHBI GBITB
BBITIOJTHEHBI TPU 3THUX JKU3HEHHBIX SBJICHUSIX, X HEOOJAyMaHHO COMOCTABIISUIN C YK€ U3BECTHBIMU
SABICHUSIMUA pa3psisia, OTYErO OMOJOTMYECKOE IMOHATHE DPA3APAKUMOCTH HE IONY4MIO (DU3HUKO-
XUMHYECKOTO CMBICTIA, TUIIUBIINCH OJJHAKO CBOETO OMOJIOTHYECKOTO CMBICIIA.

Poa v HanpaBneHne n3ameHeHU COCTOAHUSA XXKUBOM CUCTEMbI B 3aBUCUMOCTU OT
COCTOSIHUS1 U U3MEHEHUW OKpyXKaroLen cpeabl

Jlo cux mop MBI OOCY>KJalld J1Ba CBOMCTBA, XapaKTEPHBIC IJII BCEX CHUCTEM, KOTOPHIE MBI
0003HaUaeM >KMBBIMH, HAJTMYHE KOTOPHIX 0€3yCIIOBHO HEOOXOIUMO JJISl TOTO, YTOOBI 0003HAYHTH
CUCTEMY Kak >KHBYIO. JTH CBOWCTBA, KaK Mbl BUJCTHU, UMEIOT SICHBIA (PU3NYECCKUN CMBICI, H MBI
CUYNTAaEM HUX I[OITOMY HEOOXOIMMBIMH YCIOBHSIMH, KOTOpPBIC HOJDKHBI OBITh BBITIOJHEHBI W
BBITIONTHSIOTCS Y KaXKJIOTO JKUBOTO CyIiecTBa. MBI, OTHAKO, TAK)KE BHUJEIH, YTO OJHOTO HATUYHS
9THX JIByX CBOWCTB e€IlIe HEIOCTATOYHO JUIsi 0003HAUeHHsI CHUCTEM >KMBBIMH. HeBHIUMOMY K
0003HAYCHHIO <OK M B O I » MPEIBSIBISAIOTCS €lle U JIpyrue TpeOoBaHUs, K 0OCYKICHUIO KOTOPBIX
MBI TETIEPh MEPEHIEM.

Hame mnepBoe TpeOoOBaHHME COCTOSIIO B TOM, YTO JKUBBIE CHCTEMBI TNPU HEU3MEHHOM
OKpY’Kaloliel cpefie He MOJDKHBI HAXOAWUTHCS B PAaBHOBECHH, HO JOJDKHBI 00JIaaTh Pa3sHOCTSIMHU
MOTEHIIMAaNa, KOTOPbIE BBIPABHUBAIOTCS O€3 BHEIIHETO COJCHCTBHUS, T.€. OHU JIOJDKHBI OBITH
CIIOCOOHBIMU TIPOM3BOAMTH paboty. Bropoe ycnoBue TpeboBano, 4To OB MPU KaKOM-JTHOO
BO3JICHCTBUY U3BHE, CIEIOBATEIBHO, IPU KAKOM-THOO0 U3MEHEHUU COCTOSIHUSI OKPYIKAIOIIEH Cpe/Ibl
crcTeMa JIOJDKHA MPOU3BECTH paboTy, KOTOopas BiHsiIa Obl HA M3MEHEHHUS! COCTOSIHUS, BHI3BAHHBIC
9TUM BHEIIHWM BO3ACHCTBHEM, W M3MeHsu1a Obl mX. HO M TyT W TaM MBI OCTaBWJIA OTKPBITHIM
BOIIPOC O TOM, B KaKO# paboTe JOKHA BRIPA3UTHCS pabOTOCIIOCOOHOCTh U B Y€M JIOJKHO COCTOSITh
BO3JICHCTBUE CHUCTEMBbl HAa BBI3BAaHHBIC W3BHE W3MECHECHHS €€ COCTOSHHUS. MBI TOKa eme He
YCTaHOBHMJIM HHUKAaKHX TPEOOBaHWIA B OTHOIIECHUH POJA, HANPABICHHUS W BEIWYHHBI TOH pabOTHI,
KOTOPYIO MBI TPeOOBAIIM OT KHMBBIX CHCTEM KaK MPU HEM3MEHHOW OKpYKAIOIIEeH cpelie, TaK U MpH
M3MEHEHHSX €€ COCTOSIHHSA. MBI HAMEPEHBI TeTepb U B OTHOIIECHHH 3TOTO MYHKTA TOXE MPEIbSIBUTH
OJTHO TpeOoBaHUE.

Mpl yTBepKIaeM, 4TO MaTepUaTbHbIE CUCTEMbI, 0003HAUYCHHbIE HAMH KaK JKUBBIC, U B 3TOM
OTHOIICHUHU 00JIa/1al0T XapaKTePHBIM CBOMCTBOM, U MBI HA3bIBAEM JKUBBIMU TOJIHKO TAKHE CUCTEMBI,
KOTOPBIE 3TUM CBOWCTBOM 00JIaJIal0T. ITO CBOMCTBO MBI CPOPMYIHpPYEM CICAYIOIHUM OOpa3oMm:
9TOObl 0003HAUUTH CUCTEMY >XHBOH, MBI TpeOyeM OT Hee, 4TOObl OHA 3aTpayMBaja CBOIO
paboTOCIOCOOHOCTH, T.€. CBOIO CBOOOJHYIO DHEPTHI0, KOTOPOW OHA 00JaJaeT MpU HEM3MEHEHHOU
OKpYXKarollel cpene, BCerja Ha Takylo paboTy, KOTopas MPUBOAUT MPU NAHHOW OKPYNKArOMICH
cpele K U3MEHECHHUSIM B YCIIOBHSIX CUCTEMBI, MTOBBIMIAIONINM €€ paboToCiocoOHOCTh. MIHa4e roBops,
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B CHCTEME JIOJDKHBI CYHIECTBOBATH IPHCIIOCOOJCHHS, CIHOCOOCTBYIOUIME TOMY, YTOOBI
paboToCTIOCOOHOCTh CUCTEMBI U MPU HEM3MEHHOM OKpY’Kalollei cpele Bcerja 3aTpayuBajiach Ha
Takue paboOThl, KOTOpbIE TMOBBIMAIOT PabOTOCIIOCOOHOCTH caMoil  cuctembl. Kopoue,
paboToCocoOHOCTh JOMIKHA OBITh UCIIOIH30BaHA B HHTEPECaX COOCTBEHHON pabOTOCTIOCOOHOCTH.

Tak kak cucremMa TOJBKO TOrha ObIBaeT pabOTOCIIOCOOHOM, KOrja OHAa HE HAaXOJUTCSA B
pPaBHOBECHH, TaK Kak MpPU PaBHOBECHM B HEHl HE MOXKET MPOUCXOAUTH 0€3 BHEIIHErO COACHCTBUS
IpY HEU3MEHEHHBIX BHEIIHUX YCJIOBUSAX HUKAKUX HU3MEHEHHUH, TO MBI MOXeM (HOpMyIHpOBAThH
Hamie TpeOOBaHWE €Ie M TaKuM o00pa3oM: B JKHMBBIX CHCTEMax JOJ/DKHBI BcCerja ObITh
OpUCHOCOOICHUs, KOTOpBIE MPEBPAIAIOT PabOTOCHOCOOHOCTh CHUCTEMBI IPH HEM3MEHEHHOU
OKpyXarolie cpeie B paboTy NPOTHB pPaBHOBECHS, KOTOPOE HACTYyHHJIO Obl NHpU JaHHOU
OKpY’KaloIIel cpefie U IPU TaHHOM COCTOSIHUHM CUCTEMBI.

OTUM MBI MOCTAaBUJIM YCIIOBME W B OTHOILIEHUH pPOJa M HampaBieHUs paboThl, KOTopas
JOJDKHA OBITH  MCIIONB30BaHA MPU HEM3MEHEHHOM OKpyxkaromed cpene. [lpu BHemHux
BO3/JICHCTBUSX, T.€. IPU U3MEHEHHSIX COCTOSHUS OKPY’KaloIIEe Cpelibl, Mbl HAXO UM 00s3aTeIbHBIM
B HAIleM BTOPOM TpeOOBaHWH, YTOOBI CHUCTEMa Mpom3Bena padboTy, H3MEHSINYI 3(QdeKT
BHEIIHEro Bo3zeicTBus. s JaHHOrO ciyyas B OTHOIIGHHWH pOJia U HAIpaBICHUS PabOThl MBI
CTaBHM TaKoO€ k€ TpeOoBaHME. 3/1eCh MBI JOJDKHBI BCIOMHUTB, YTO 3TO TPeOOBAaHNE MbI CTaBUJIM HE
0OC3yCIIOBHO TIPH BCSKOM BHEIIHEM BO3JICUCTBUH, a TpPeOOBalW JIMIIb, YTOOBI TaKhe padOTHI,
u3MeHstomue 3p(eKkT BHEIIHero BO3ACUCTBUS, BOOOIIE MPOM3BOAMINCH. Torga Hame Tperbe
TpeOoBaHUE JI 3TOTO Ciy4asl BBIPA3UTCS CIEAYIOIIUM 00pa3oM: €cCiM MPOUCXOIUT BHELIHEe
BO3/ICHCTBHE HA KUBYIO CUCTEMY U IOCIEAHSAS UCIOJNHACT padoTy, BIMSIONIYIO HA 0KUIAEMBbIH OT
9TOTO BO3JICUCTBHS W OT TMEPBOHAYAIBLHOTO COCTOSIHHSI CHUCTEMBI 3(¢deKT, To paboTa CHCTEMBI
3aKJII0YaeTCss B TAaKOM H3MEHeHHH 3¢¢eKTa, B pe3yibTaTe KOTOPOro NpH JAHHOM BHELIHEM
BO3JICUCTBUH, MPU U3MEHEHHOW OKpYKarolieh cpene paboToCrocOOHOCTh CHCTEMBI MOBBICHIIACK,
WIH, IPYTUMHU CJIIOBaMH, B CIIy4ae, €CJIM CHCTeMa IPHU BHEIIHEM BO3ACHCTBHM HCHOJHSIET padoTy,
TO 3Ta paboTa HampaBieHa NPOTHB PABHOBECHS, KOTOPOE HACTYNHJIO Obl MPH H3MEHEHHOMU
OKpY’KalolIel cpefie ¥ IepBOHAYAIbHOM COCTOSIHUHM CUCTEMBI.

BroipakeHHOE BKparTiie Haiie TpeThe TpeOoBaHHWe, CleAoBaTelbHO, TOBOPHUT: paboTa
KHUBBIX CHCTEM INpPH BCAKOM OKpyXalolmeW cpene HampaBiIeHa NPOTHUB
paBHOBecCHUS, KOTOpOoe€ JONXKHO OBIJTO OB HACTYNUTh MNPHU JaHHOMH
OKpyJXalomei cpege NpUIAaHHOM NMEPBOHAYAIbHOM COCTOSHHUH CUCTEMBI.

Crnenyer emie pa3 OTMETUTb, YTO 3TO TpeOOBaHWE, KaK M BTOpPOE, HUKOMM 00pazoM He
NPOTUBOPEYHUT 3aKOHAM (U3UKH, B OCOOCHHOCTHM TEPMOJMHAMUKH, TaK KaK BEIb COCTOSHHEM
CUCTEMBI, CJIeIOBATeNbHO, 1aBIEHUEM, 00bEMOM, TEMIEPATypOil, 3a11aCOM SHEPTUH, SHTPONHUEH U
np. €e pa3auyHbIX (a3, ¢ OJHOW CTOPOHBI, M BHEIIHUMH YCIOBHSMH — C APYTOH, HACTyIAloIIee
COCTOSTHUE paBHOBECHsS MOHATHO OBIBA€T OJHO3HAYHO OINPEENIEHO TOJbKO TOTJa, KOrjJa He
IpEeNoiaracTcsl HUKaKuX MPUCIOCOOICHUI BHYTPH CHUCTEMBI, CBS3aHHBIX KaKUM-THO0 00pazoM ¢
U3MEHEHUEM COCTOSIHUS CHUCTeMbl WM €€ OTHENbHbIX (ha3, WIM KOrja OTHOCUTENIbHO STHUX
MPUCTIOCOOICHHI, CBSI3€H, OTHOCHUTEIHHO CBOWCTB TPAHMIIBI MOBEPXHOCTEH M T.HI. CYLIECTBYIOT
TOYHBIE YKa3aHHUS.

Ho cymectBylor 1nu TOMOOHBIE TIPUCIIOCOOJIGHMS Y B KAaKOM OHH  HaxOJISATCS
B3aMMOOTHOIICHUH, U3 TIEPEUUCICHHBIX CBOICTB cHUCTEMbI He ycMmarpuBaercs. Hamm tpeboBanus,
KOTOpbIE MBI MPEABSIBISIEM KHUBBIM CHCTEMaM B CMbICIIE pabOTOCIOCOOHOCTH M €€ MPUMEHEHHUS B
OTIpe/IeIECHHOM HalpaBJeHHUH, IPEACTABISAIOT, TAKUM 00pa3oM, COOCTBEHHO YCIIOBHUS, OTHOCSIIHECS
K MPHUCTIOCOOJIEHUSM, B3aUMOOTHOIIEHUSAM U T.J., KOTOPBIE JOJDKHBI ObITh BBIOJHEHBI B JKHUBBIX
CUCTEMaXx.

3aKOHBI TEPMOJAMHAMHUKH B OOIIEM TOJIKO TOBOPST, UTO paBHOBECHE HACTYIAET TOT/1a, KOTaa
C JaHHBIMU YCJIOBUSMM CHCTEMbBI HECOBMECTHMMO HHUKAKO€ M3MEHEHHUE, KOTOPOE COIMPOBOXKIAIOCH
Obl yBEJIIMUCHUEM WJIM YMEHBIICHHEM M3BECTHOM BEIMYMHBI COCTOSIHUSA, SHTPOIMU MU CBOOOIHON
sHepruu. HacTynut nu paBHOBecue MpH ONpeAeIEHHOM COCTOSIHUU WM HET, ClIeI0BaTeIbHO, OyIeT
a1 pabOTOCIIOCOOHA CHUCTEMa NPHU ONPEICICHHOM COCTOSHHM WJIM HET — 3aBHCUT OT YCIIOBHM
cuctembl. Eciiu TakuM 006pazom mponecchl, IPOUCXOASIINE B CUCTEME U CIIyKalllue €€ UICTOYHUKOM
SHEPruu, B TO K€ CaMO€ BpeMsl M3MEHSIOT YCIOBUS CHUCTEMBI, €CIH B CHUCTEME CYLIECTBYIOT
pUCTIOCOOICHUS, KOTOpBIE CHOCOOCTBYIOT TIPEBPALICHUIO CBOOOJHON »JHEprud B padoTy,
U3MEHSIOMYI YCIOBHS B CaMOUW CHUCTEME, TO OHA BCIEICTBUE ITON pabOThI MPHU TEX
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K€ BHEIIHUX YCJIOBHUSAX M BO3JEHUCTBUSAX M NPU TOM K€ MEPBOHAYATIBHOM COCTOSHUM OCTaHETCS
paboTocrmocoOHOM, TorIa Kak 0e3 ATUX MPHUCTIOCOOJICHHI U MPHU TeX K€ BEITMYMHAX COCTOSTHHS OHA
npumuia Obl y)ke B paBHOBecue. MTak, Haie TpeTbe TpeOOBaHHE O3HAYAET, YTO B JKUBBIX CHCTEMax
paboTa Bcerja 10JKHa COCTOATh B U3MEHEHUH CTPYKTYPhl CAMHMX YacTEeH CHCTEMBI.

Msl 3T0 00BSCHMM Ha mpHuMepe: MmycTh OyneT maH cocyxa (puc. 1) c
HEMPOHULAEMBIM Ul BO3/lyXa MEPEeIBUKHBIM IOPIIHEM; COCYJ YacThbIO
HaIlOJIHEH PacTBOPOM roprouero Bemectsa R npu 20°; nopuieHb HaXOAUTCS MO
OIIpEJICIEHHBIM JIaBJICHUEM p, HAIIpUMEp JaBieHueM, atMocdepsl. Bemectso R
BCTYNIUT B PEAKIHMIO C KHUCIOPOAOM BO3JIyXa INPUYEM MOTYT 00pa3zoBaThbcs
P77 7P7774 W3BECTHBIC MPOAYKTHI peakuuu R;, R, u 1.1. Torna peakuus MmosxyyuTcs B BHJIE
ypaBHeHusi: O, + R = Ry + Ry + ... ¥ COTJIaCHO 3aKOHY JEMCTBUS MacC HACTYIUT
paBHOBeCHE, €ClIn

C,, Cq.. _
Cp, - Ch, ...
rae Co,, Cp ¥ T.I. O3HAYAae€T MOJISIPHYIO KOHILIEHTPALUIO COOTBETCTBYIOIIUX
BellecTB, a K — TMOCTOSHHYIO MJi1 JaHHOM TeMIepaTypbl BEIUYMHY, TaK
HA3bIBAEMYI0 TIOCTOSIHHYIO paBHOBecusi. Eciu mnpu 3TOM mnponykTel peakuuud R;, R, He
razoo0pasHble, TO B ra30BOM IPOCTPAHCTBE HaJ KUIAKOCTbIO Oy YMEHBIIUTCS, U CIIEI0BATEIbHO
JaBjieHHe raza OyJeT MeHbIIe, TaKMM OOpa3oM MOpIIeHb OyJIeT MPOABUIaThCS aTMOC(EPHBIM
JIaBIIEHUEM BHH3 JIO TE€X IOp, IOKa BHYTPH TaK)Ke HE YCTaHOBUTCA arMochepHoe maBnenue. [Ipu
3TOM YMEHBIIUTCS MaplHalbHOE HAaBJICHUE KUCIOPOJa, a TaK KaK KOHIEHTpalus KUCIOpoJa B
pacTBope oOmpelensieTcs ero MapuudalbHbIM JaBJI€HHEM, TO, cieaoBarenbHo, U Co, Oyner
YMEHBIIIATHCS 10 T€X MOp MOKa HEe YCTAHOBUTCS PAaBHOBECHE COIIACHO MPUBEIEHHOMY YPaBHEHUIO.
B cnyuae, eciiv oiuH U3 MPOIYKTOB PEaKLUH MPU CrOPaHUM IpeBpalaeTcs B ra3, Hapumep CO,,
TO OH BXOJUT B Ta30BO€ MPOCTPAHCTBO, NapuuaibHoe maaBienue O, Oyxaer emie ObicTpee
YMEHbBILIAThCS, W PaBHOBECHE HACTYNMUT elle pasHblue. [Ipy 3ToM peakuuum ocBoOOXKIaeTcs
U3BECTHOE KOJIMYECTBO TEIUIa, KOTOPOE, OJHAKO, MPU ATOM YCTPOMCTBE HE MpEBpAIlaeTCs HU B
Kakylo pa0oTy, Tak Kak CTE€HKa MOpIIHA [pPOHMIIAeMa JUIsl TeIUla, U IPOLECC IPOTEKAeT
HU30TEPMUYECKHU.

[IpencraBum cebe Temepp, YTO MOPIIEHb CBA3aH C JIPYTUM
- @ MOI0OHBIM K€ MOPIIHEM, HAXOASIIUMCS B COCYJie, KOTOPBIN HaIoHEH
L ra3oM WM BOJSHBIM IApOM, U YTO 3TOT IMOPIIEHb HATPYKEH TUPEH.
7l Brigenennas mpu peakldy TEIUIOTa COTPeBaeT ra3 Wid BOASHOM map,
OTYEro €ro JaBj€HHE YBEIMYMBAETCS, I'Mps MOAHMMAETCS U Oyner
A SIS SIS, nepeBUHYTa Ha MEPBBI MOPIIEHb MOCPEACTBOM HAIPUMED MPY>KUHBL,
6030yx KOTOpasi JEpXKHUTCS MpU IOMOUIM IUIACTUHKA U OTKpPBIBAETCS
LAY nonHuMarommmcs:  nopiHeMm  (Kj,) (puc.2). OTUM  ycUIUBaeTcs
JaBJICHME Ha TMEpBbIl MOpIIEHb, CJIENAOBATEIbHO IOBBIIIAETCS
napuuanbHoe  gaBieHue O, HaA  pPEaKIMOHHOM CMechbio, a
CJIe/10BaTeNIbHO U KOHLIEHTpauus Oy, U peaKiysi MOXKET MPOTEKaTh e1le
Janpliie 70 JOCTIKEHHS paBHOBECHS IO 3aKOHY JCHCTBHS Macc
COIJIaCHO BBIIIE€ TPUBEACHHOMY YPaBHEHHUIO. OJTO O3HA4aeT, 4TO
paBHOBECHE HACTYMUT TENEpb HE MpH TOM ke cocTosiHuH. Cuctemoi Obula mpou3BeneHa paboTa
POTUB PABHOBECHS, KOTOPOE HACTYNWIO Obl O0€3 3TOW paboThl, WK, HHAYE TOBOPS, CUCTEMa IPH
U3BECTHOM KOJIMYECTBE KHCIOpOAa B BO3IyXe ele paboTocrnocoOHa, yero Obl He ObLIO0 6€3 AToM
paboThI IpH TEX K€ ycloBUsAX. [IpeBpaTuTCs 11 BBIACIEHHOE IIPH PEAaKLUU TEIUIO B pabOTy WK HET
— 9TOT0 HEJb3s BBIBECTH 3apaHee U3 BBIIICYTOMSHYTHIX BETUYUH COCTOSIHHS OTAEIbHBIX (a3, Kak-
TO: U3 NapLUaIbHBIX JaBJIECHUN I'a30B, TEMIIEPATYpPbl, KOHIIEHTPAIIMU PEAKIIMOHHONW CMECH, SJHEPIUU
CUCTeMBl M T.JI.; 3TO 3aBUCUT HUCKJIIOYUTEIHLHO OT TOro, MpOHHUIIAeMa JH JJid Telia CTaHKa,
otnensitomas oba nopmHs. byaer nu paGora HampaBiieHa MMEHHO NMPOTUB PaBHOBECHSI, KOTOPOE
HacTynuiao Obl 6€3 3T0il paboThl, — TOKE HE 3aBUCUT OTAAHHBIX BEJIMYHUH COCTOSHHUS CHCTEMBI, HO
OTTOr0, 4TO IJJAaCTMHKA OTKPBIBAETCS IOJHMMAIOIIEHCS KpBIMIKOW; eciu Obl IUIacTUHKa Oblia
MOMEIIIeHa BBIIIE MPYXKUHBI, TO XOTSI CHCTEMO M MpOM3BOAMIACH Obl paboTa M rups Obuia ObI

MOJIHATA, HO 3Ta paboTa HE U3MEHMJIA Obl HACTYTAIOIIETO PAaBHOBECHS.
U3 sToro mpumepa sICHO, 4TO COCTOSIHHE, B KOTOPOM CHUCTEMa MPHU U U3BECTHOM OKpY KaroIen
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cpelle MPUXOJNUT B paBHOBecHe, U paboTa, coBepIiacMasi IPOTHB PABHOBECHS, 3aBUCAT (DAaKTHUECKU
HE TOJBKO OT TEPMOJMHAMUYECKHX BEJIMYMH COCTOSIHHSI OTAENbHBIX (a3, HO U OT YCJIOBHM
CHUCTCMBI.

Hamu HapoyHO BBIOpaH TakOWl HAIVISIIHBIA M OCHOBAHHBIA HA MPUMHUTHUBHBIX MEXaHH3Max
npuMep, YTOOBl IyTeM CpaBHEHMS C TNPOLEcCaMH JAbIXaHUS YSICHUTh Takxke Ouosoram u
¢duznonoraM BO3MOXKHO HArJIsiIHEE 3HAUEHUE BCEX ITUX paccyxaAeHud st ouonoruu. Cremnyer
YOOMSHYTb, YTO BOIIPOC 06 OTKJIOHCHUAX OT 3aKOHa IlGﬁCTBHSI MacCc HJiIn 06 YCTAaHOBJICHHU HC
OTBEUAIOLIET0 ATOMY 3aKOHY TaK Ha3bIBAEMOTO «JIOKHOTO PAaBHOBECHUS» BHOBb CTall BeChbMa
AKTYaJIbHBIM B (1)I/IBI/II-ICCKOI71 XUMHUHA. DTH OTKJIIOHEHHUSA OT PaBHOBCCHUSA, OKUAACMOTI'O HAa OCHOBAHUU
3aKOHA JIEHCTBUS MacC U 3aKOHOB TEPMOJAMHAMUKH, HACTYIAIOT B TOMOTE€HHOW CHCTEME; HAlpUMeEp
B cMmecu P, ¢ BomsHeiMu mapamu. [Ipu 3ToM mapel ¢ocdopa U KUCIOpOJa pearupyroT APYT ¢
JIPYyroM ¢ OOJIBIION CKOpOCThIO. HO JuIIb TONBKO B pe3yiibTaTe 3TOW PEAKIMH KOHIEHTpAIUs
KHCJIOpOoJa yraacTt a0 OHpGZ[GJIQHHOfI BCJIMYMHBI, KaAK CKOPOCTh PCAKINU BHEC3AITHO MaAaCT A0 HYJIA.
Peakiusi OCTAHABITMBACTCS 3a/[0JIT0 710 HACTYILICHHUS PABHOBECHS .

B »THx ClIydyasaX Mbl HUMECM [CJII0O HC C MAKPOCKOIMNMYCCKU prGBIMI/I 4aCTaMHU CUCTCMBI,
JNEHCTBYIOIIMMU B KadyecTBe TpaHCPOPMATOPOB, KaK B HANIMX MPEAbIIYIIUX IpUMEpax, HO
MNpUHOUII U 3€Chb OCTACTCA TOT IKC. Ot cilydan O6’b$ICH}IIOTC$I IIpyu NOMOIINN TAaK HA3bIBACMbIX
LEMHBIX peaklnii, B KOTOPBIX CBOOOIHAS SHEPTUsl aKTUBUPOBAHHBIX MOJIEKYJI €Ille /IO BCTYIUICHUS B
PCaKMO WM JO BO3BpALCHUA B UCXOAHOC COCTOAHUC AKTUBUPYCT APYIUC MOJICKYJIBI. I/ITaK, MBI
3/1eCh B IPUHLIUIIE UMEEM JIEJIO C TEM K€ SIBJICHUEM, a IMEHHO 3/1eCh CBOOOIHASI SHEPTHUSI CUCTEMBI
U3MEHSET CTPYKTYPY CaMHUX YacTei CUCTEMBbI, a HE MPOU3BOAUT HETIOCPEACTBEHHO pabOTy MPOTUB
OKpYy aroliel cpelibl WIM HENOCPEACTBEHHO BBIJENIAETCS B BUAE TEIIOTHl. [IOHATHO mO3TOMY, UTO
CeM€eHOB UMEHHO B CBSA3U C YTUMU CJIydasiMH YKa3bIBaCT HA HCAOCTATOUYHOCTb TCPMOAUHAMUKHU IJIA
ornpezeneHusl MojoxkeHus paBHoBecusi. On numer: «Cucrema, HaxoJsdmiasicss B HCTUHHOM
paBHOBECUH, HE MOKET MO/ ACUCTBHEM BHYTPEHHHMX CHJI pearupoBaTh U HApyIIaTh TAKUM 00pazomM
paBHOBecHe. TepMoAMHAMMKa 3alpeniaeT MaKpPOCKONWYECKHE HapyIIEHUs YCTaHOBUBIIETOCS
paBHOBecusi. [lanmee: TepMoauHamMuKa TpeOyeT, 4TOObI BCEe MPOMCXOAIIME MPOLECCHl MU B
CTOpPOHY MpHOIMKEeHUs K paBHOBecHto. OnHaKo ObUIO Obl HENPaBWIIBHBIM yTBEPKAATb, YTO
TEPMOJMHAMHUKA TPpeOyeT, YTOOBI B CHCTEME, HE HAaXOSIICHCs B pABHOBECUH, HETIPEMEHHOW BCeTAa
MPOUCXOAMIIM TPOLECChl MPUONMKEHUs K paBHOBecHiO». «MOXHO Tak copMyIupoBaTh
yKa3aHHbIE BBIIIE COOOPaXXEHMS: BCE H3MEHEHMs, 3alpellieHHble TEPMOAMHAMUKOW, B
JNEHCTBUTENBHOCTU HE MPOUCXOJIAT, HO €CIIM TePMOJMHAMUKA pa3peliaeT Kakoe-1100 U3MeHEHue,
OHO TaKKX€ MOKECT HE HpOH3OI>’ITPI))2. Kak Mb1 BUACIIA, IJIF KUBBIX CUCTCM XAPAKTCPHO MMCHHO TO,
YTO OHU 3a CUET CBOEH CBOOOJIHON 3HEPIUU MPOU3BOASIT pabOTy MPOTUB OXKHUIAEMOT0 PaBHOBECHS,
U TaKMM 00pa3oM MbI UMEEM JIeJI0 HE ¢ MPOTHBOPEYHEM 3aKOHAM TEPMOJMHAMUKH, a C JIPYTHMMHU
3aKOHaMH, COCTOSIILIUMU, MEKY IIPOYUM, B TOM, UTO pa3peliaeMoe TePMOIMHAMHUKON 3aKOHOMEPHO
He HactymnaeT. Jlanbuie B riaaBe 00 oOIIel Teopuu XUBOW MaTepUH Mbl YBHIIUM, UYTO U Y YKHUBBIX
CUCTEM Mbl, B KOHEYHOM CcCYeTe, MMEeM JeJI0 HEe C TaKUMU TIpyObIMH, MaKpOCKOMHYECKUMHU
MEXaHU3MaMHU U CTPYKTYpaMU, KaK IIPUBEACHHBIE B IPEABIAYINNX IIPUMEPAX, a ¢ HEPABHOBECHBIMU
CTPYKTYypaMHU CaMHX MOJIEKYJ U ¢ pabOTOH, MOAIEPKUBAIOIIEH 3Ty CTPYKTYpYy Moiiekyid. Tawm, riae
HAJIUIIO [[EMHBIC PEaKIUH, TJIe CIeI0BATEIIbHO CBOOOIHAS DHEPTHsI CUCTEMbl YACTHYHO MPOU3BOJIUT
paboTy, U3MEHSIOUIYIO CTPYKTYPY CaMHX YacTe CHCTEMbI, aKTUBUPYIOLLYIO MOJIEKYJIbl, TaM TaKkKe
HEOOCTAaTOYHO SaKOHOMepHOCTCﬁ U IIOHSITUU (I)I/ISI/IKI/I U XUMHHU, B HACTHOCTH TCPMOANHAMUKHU, IJIA
HCCIICIOBAHUSI 3aKOHOMEPHOCTEW XWMHMYECKOM JWHAMHMKHA JTHUX THporeccoB. «Bompoc 3aech
ynupacTca B OTBICKAHHWC HOBBIX AWUHAMHWYCCKUX XAPAKTCPUCTUK HCXOJHBIX BCHICCTB, T.C. TCX
CBOICTB, KOTOpbIE MPOSBIISET BELIECTBO BO BPEMsI T€X WJIM HHBIX CBOMX IpeBpaiieHui». «Msl
AOJDKHBI TOJIBKO ITOMHHTBL, YTO NOCTPOCHUC TCOPHUU XHUMHYECKOHU AAHAMHUKU CBA3aHO C PAIOM
IyOOKHX TEPECTPOEK B CaMOM CHUCTEME HallluX HayK, MPUCIOCOOJIEHHBIX MOKAa B OCHOBHOM IS
PeICHHA CTATUYCCKUX UJIU B JIYHUIICM CJIy4aC PaBHOBCCHBIX CI/ICTGM»3.

Eciu Takum o0pa3oMm yxe B XMMUYECKOW TUHAMHKE, B CBSI3U C OOpa3oBaHMEM LIEMHBIX
peaKuHﬁ, HCAOCTATOYHO TCPMOIANHAMMKH, HpHCHOCO6HeHHOI>'I K pPaBHOBCCHBIM COCTOAHHUAM TO
SCHO, YTO TaM, I7ie paboTa MPOTUB paBHOBECHS, 4, CJIEOBATEIBHO, IPOTUB CAMUX YaCTEil CHCTEMBI,

'H.H.Cemenos, Hemnnslie peaknuw, ctp. 37, ['ocxumrexuzaar, JI-m, 1934.
2 CemeHOB, TaM xe, CTp. 33.
3 CemeHOB, TaM xe, cTp. 12 — 13
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SBIISICTCS B KAQUEeCTBE OCHOBHOTO CBOWCTBA M OOIIEH 3aKOHOMEPHOCTH, KaK 3TO MMEET MECTO y
YKUBBIX CUCTEM, TaM Mbl CTOMM Tepe] IPYTUMHU, HOBBIMU 3aKOHOMEPHOCTSMHU, KOTOPBIE YKE HEIIb35
MPEICTaBUTh MPHU TIOMOIIIH MOMPABOK, BHOCUMBIX B CTapble MOHSATHUS, TaK KaK 3/16Cb UMEHHO ITH-TO
OTKJIOHEHHSI U CTAHOBSITCS 3aKOHOMEPHOCTSIMHU.

B nHamem nocnenneM TpeOOBaHUHM MBI TOBOPHIIH, YTO pabOTa )KUBBIX CHCTEM HAIpaBlieHA MIPH
BCAKOW OKpY’Kalolllell cpele NPOTHUB PAaBHOBECHS, KOTOPOE JOJDKHO ObUIO Obl HACTYINHUThH IPH
JTAaHHOW OKPY KAIOIICH Cpeie U MPU JAHHOM MEPBOHAYAalIbHOM COCTOSHUU CHUCTEMEI.

Takum oOpa3om, B HallleM IOCJTEIHEM IIPUMEPE Mbl MPUBEIN CUCTEMY, KOTOpasi MpeBpaTuiia
CBOIO CBOOOJIHYIO DHEPTHIO B pabOTY, MOBBICHBIIYIO PA0OTOCIIOCOOHOCTH CHCTEMBI.

WTak, COOTBETCTBYET JIM 3Ta CUCTEMa HallleMy TPeOOBAaHMIO, KOTOPOE MbI MOCTABHIIN JKUBBIM
cucremam? Her, naneko He coorBercTBYyeT! BO-IIepBBIX, cucTEMa yCTpOEHA TOJIBKO TaK, YTO MOXKET
MpeBpalaTh 0CBOOOUBIIIEECS TEIJIO B pabOTy IpU JaHHOM aTMOC(HEPHOM JaBJIEHUHU, HO HE MOXET
MPOU3BOJUTH MMONO0OHYI0 padoTy MpU M3MEHEHHOM OKpy’Kaloulel cpeae, HampuMmep Mpu
MOHMKEHHOM aTMOC(HEPHOM JIaBJIEHUU: TIOPIIEHb K HE CMOKET TOT/Ia OIYCKaThCsl, TaK KaK peaklus
COOTBETCTBEHHO 3aKOHY JACWCTBUS MAacC MPEKpPaTHTCS paHblle, MPOM3BEACHHOrO Temia Oyaer
HEJ0CTaTOYHO, YTOOBI MOJHATH MOpHIeHb K 10 TUIACTUHKHU, U BCE YCTPOHCTBO OyneT Oecroyes3Ho;
HUKAKOi paboThl MPOTUB OXHJIAEMOTO PAaBHOBECHS MPHU HTOM OKpyxkawmeil cpene He Oyaer
MIPOU3BENICHO. DTO OBLJIO OBl BOBMOXKHO TOJIBKO B TOM CIIy4yae, €CJii 3a CUET TEIUIOThl peakluu Oblia
Obl mpou3BeieHa paboTa, KOoTopas M3MeHHUNa OBl ycnoBus cucteMbl. Cucrema,
TaK CKa3aTh, YK€ HE MOXKET NMPHUCHOCOOUTHCS K YMEHBIIEHHOMY BHEIIHEMY JaBieHuto. Wmu —
COIJIACHO HAIlIEMY BBIIICIIPUBEICHHOMY OIPEICICHUIO Pa3/IpakeHUs] KaK M3MEHEHUS COCTOSIHUS
OKPY’KaIOIIEeH Cpe/bl, KOTOPOE BBHI3BIBAET BO30YXKIeHUE, T.e. 3PdeKT, MpOTEeKAIoNUii He TaK, Kak
cienoBaio Obl OXHUAAaTh HA OCHOBAaHUM H3MEHEHHUS OKPYXKAIOIIEH cpeibl U MEePBOHAYATHHOTO
COCTOSIHUSI CUCTEMBI, — JJIsl JaHHOW CHUCTEMbl YMEHbILICHHE BHEIHEro JaBJICHUS HE IPEICTaBIISIET
HUKAKOTO pa3apaKeHUsI.

Hame tperbe TpeboBaHHE TOBOPHUT, YTO paboTa MNPOTHB PAaBHOBECUS BO3MOXKHA IPU
BCAKOM okpyxaromeil cpeae. Ho 310 Tosbko omHa ctopoHa aena. Mbl TpebGoBaiu paboOThl HE
TOJILKO IIPOTUB PABHOBECHUS, KOTOPOE HACTYMUJIIO OBl IIPH BCSIKOM OKpY’Karollel cpe/ie, HO U MPOTUB
TOT'0, KOTOPOE ONPEIEICHO 3TON Cpelod M MTEPBOHAYAJIbHBM COCTOSIHUEM CHCTEMBI.

B npuBeneHHoil HamMu B IpUMEpP KOHCTPYKLIMU JaHbl HE TOJBKO BEIMYHMHBI COCTOSHUS
OTIENbHBIX (a3 CHUCTEMbl ¥  BEIMYUHBI COCTOSIHMS ~ OKpYXKalIeld cpeapl, HO W
NepBOHAYAJIbHBIE YCIOBUS CHCTEMbBl CO BCEMH COOTHOIICHUSMU U YCJIOBUAMHU
TrpaHUYAIlIX  TOBEPXHOCTeW (MOrpaHWuHbIE ycioBus). llpu TakoM HCXOJTHOM
COCTOSSHUHU U NpPU HEU3MEHHOM OKpYyXalolled cpeAe MO0JDKHO HACTyHNUThb MMEHHO TO
paBHOBeCHE, KOTOPOE HACTYIAET MOCie MepeHoca Tupu Ha nopueHb K. B aToMm cnyuae Hame
TpeboBaHue OBUTIO OBl MCIOJIHEHO TOJBKO B TOM Cliydae, €clid Obl TEIUI0 ObLIO MPEBpAIICHO B
paboTy, HallPaBICHHYIO IPOTHUB 3TOT'O MOCJIEIHET0 PABHOBECHUS. DTO OISATH-TAKH BO3MOKHO TOJIBKO
TOrJa, Korjaa paboTa MpUMEHSIETCS B X0JI€ CaMOro Mpoliecca AJIsi U3MEHEHUS YCIOBUM CHUCTEMBI.

Mb1 BUIUM, YTO HEOOXOAMMBIM YCIOBHEM JJIsi BBIIIOJIHEHHUSI HAIIETO TPEThErO TPeOOBaHUs
ABJISIETCS TO, uTOObI paboTa cHUCTEMbl NpPUMEHSTIAch JMJI H3MEHEHHUS YCJIOBHHM CHCTEMBI,
CJIEIOBATENLHO, JIISl U3BMEHEHUS CTPYKTYPBI, JUIS CO3/IaHUsl Pa3HUIIBI TTOTEHIIUAIIOB B CHCTEME, a He
TOJILKO JUISl MCIIOJIHEHUs BHelIHed paloThl. IlomHsThe rupu mpu MOMOIIM MOPUIHS B HaIIeM
MIpUMepe TaKXKe CO3/IaeT pa3HUIIBI MOTEHIMAIA, HO HE 3a CYET U3MEHEHHUS CTPYKTYPBI CUCTEMEI, a 3a
CYET MCIOJHEHUS padOThl MPOTUB OKPY KAIOLIEH cpebl, T.€. B BUe BHelIHEeH paboTel. O6a nopiiHs
CBSI3aHBI 3/1€Ch YHCTO BHEIIHUM 00pa3zoM. [locMOTpuM Temnepsp, 4To JTO0JKHO OBbLIO OBl IPOU30MTH B
HalleM MOCJeAHEM MpHUMepe, YTOObl KOHCTPYKIMS COOTBETCTBOBAlIA TeM TPeOOBaHUSIM, KOTOpHIE
MBI IPEABSBIISIEM K )KUBOU CUCTEME.

Bo-nepBbIX, npyu HEM3MEHHON OKpY>KaloIlel cpefie YCIOBUSI CUCTEMbI JOKHBI ObLTH OblI Tak
W3MEHUTBCS, 4YTOOBl HACTYNWIO HE TO paBHOBECHE, KOTOPOE MBI OXHUAAIW TPU JAHHBIX
MIePBOHAYAJIbHBIX YCJIOBUAX, ONMHUCAHHBIX HAMU BBIIIE; T.€. JJI TOTO, YTOObI B HaIleM MpUMEpe
mocje TMajeHuss TUPH Ha TNopiieHb K. paBHOBECME HE HACTYNMJIO, CIEAyeT YHOTpPeOUTh
OCBOOOKIAIONIYIOCS MPU 3TOM TEIJIOTY XMMHUYECKON peakuuu Ha padoTy, KOTopas W3MEeHHJa Obl
YCIIOBUSI CUCTEMBI TaK, 4TOOBI CHCTEMa OCTanach emie paboTocmocoOHOIA.

DTO MOXHO ce0e MPeACTaBUTh, KOHEYHO, CAMbIM DPa3JIM4YHBIM 00pa30M, a UMEHHO 3a CUeT
9TOW TEIUIOTHl PEAKIMH JOJKHBl H3MEHUTHCS YCIOBHS CHCTEMbI, KOTOPBIE WM IOBBICST
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napIuyaibHOE JaBJIEHUE KHCIOpPOJa WM JK€ YMEHBIIAT KOHIIEHTPALHUIO MPOAYKTOB PEAKIIHH.
[lepBoe MOXeET OBITH JOCTHUTHYTO TOJIBKO B TOM CJIy4yae, €CJIM 3a CUeT TEeIUIOThl OKHCIICHHUS
NPOM30UIET JalibHEHIIee CokaTHe ra3a IMyTeM U3MEHEHUS YCIOBUM CHCTEMbI, HApUMep U3MEHEHUS
YOPYTOCTH CTEHOK B TOM cllyyae, €cid OHU yIpyru. Bropoe moriio Obl MpOM3OHTH TOJIBKO MpPH
YCIIOBHH, YTO TEIUIOTA OKUCIICHUS BCIIECACTBUE U3MEHEHHUS YCIOBUN CUCTEMBI BBI3bIBaeT AP Py3uto
WIM TOK TPOJYKTOB PEAKIMHU, UISI Yero TaKke MoTpedoBanach Obl paboTa, MMEHHO CO3/IaHHE
pa3HOCTEH MOTEHIMAIOB, PA3HOCTHU JIABJICHUS! KOHLIEHTPAMK WU THAPOCTATUYECKOTO JIaBJICHUS B
CUCTEME.

Ecnu Mpl Temeph paccMOTPUM JKMBOW OpraHWU3M YEJIOBEKa WM >KMBOTHOTO, JBIIIAIIETO
JIETKUMH, KOTOPBIM, KaK M3BECTHO, MMEET TIJIABHbIM HCTOYHHUKOM BSHEPIrUd TaKkKe 3SHEPTHUio
OKHCIICHHS KHCJIOPOJAa BO3/yXa, U TJE 3TH IMPOLECCHl OKUCICHUS MPOTEKAIOT INIaBHBIM 00pa3oM
TaKKe B JKUAKOM cpele, B KOJUIOMAAJIBHBIX BOJHBIX PAcTBOpPaX, TO Mbl yBUAMM, 4YTO BBILIE
NpeabsABICHHbIE TPeOOBAaHUS BBIIOJHEHBI 3]1eCh HMMEHHO TaKUM O0pa3oM, Kak OIHCAaHO.
BozaymiHoMy mpOCTpaHCTBY HaJ MOPUIHEM COOTBETCTBYET 3/€Ch BO3IYIIHOE IMPOCTPAHCTBO
JIETKOT'0, CTEHKE LIWJIMHIpA — IpyJHas KJIETKa, )KUIAKOW PEeaKLMOHHOW CMeCH — TKaHW Tena. M Mbl
3HAaeM, 4TO YacThb HHEPIHMM OKUCJICHHs MpeBpallaercs B padoTy, MEHSIOIIYI0 31aCTUYHOCTh WIIH
HANPSOKEHUE CTEHOK IMIIMHIPA, T.€. MBI TPYAHON KJIETKH, — 3TO ecTh paboTa apixanus. [pyras
4acTh PHEPTUH OKUCIICHUS UCIOIb3YeTCs AJIS TOr0, YTOOBI MPOU3BECTH TOK MPOJIYKTOB PEAKIUU, —
3TO ecCThb paboTa cepjla, 4YacTb SHEPrUM NPUMEHSETCS Ul YAAJCHHUS TNPOJYKTOB PEaKIUU
MOCPEACTBOM CO3JIaHUSl PA3HOCTEW KOHIIEHTpallMM B CUCTeMe, — 3TO0 paborta mouek. Bce atu
NpUCHOCOOICHHUS CITyKaT, CIIEA0BAaTEIbHO, B )KUBOTHOM OpPIaHU3ME, JBIIIAIIEM JETKUMH, IS TOTO,
yTOOBI BBIMOJHUTH TPeOOBAaHWS, BHICTABJICHHBIE HAMH: MPOU3BECTH pabOTy 3a CUET CBOOOIHOMN
SHEPTUU CHCTEMBbI, KOTOpas TaK HW3MEHWIa Obl YCIOBHS CHCTEMbI, 4TOObI OHa OcCTajach
paboTocrnocoOHOM, clieA0BaTeNbHO, YTOOBI MPU CYIIECTBYIONIMX BHEIIHUX YCIOBHSIX HE HACTyMaJo
paBHOBecue. Y HH3IIUX >KUBOTHBIX OPTaHU3MOB — Y OJHOKJIETOYHBIX — M y PacTeHUHl TO xKe
TpeOOBaHUE BBIMOJHACTCS IMOCPEICTBOM COBEPIIEHHO APYTUX MEXaHU3MOB M COBCEM JPYIUM
nyreM. Ho »Tu opranuszMel o0najgaroT Takke MPUCIOCOOJICHUSMHU JUIsI TOTO, YTOOBI OBITH B
COCTOSSHUM TMPOM3BOAUTH ATy pabOTy NPOTUB OXUAAEMOIO paBHOBECHUS IMPU HU3MEHEHHH
OKpYy’Karolien cpeapl. Mbl 3HaeM, Oepsi MPEXKHUI pUMep, YTO KUBOTHBIE AbIIIAT HHTEHCUBHEE NIPU
YMEHBIIIEHHOM JIaBJIEHUH KHUCIOpOAa, T.€. paboTa A CO3AaHUS PA3HOCTEH YyHIpPYroCTH TpyIHOM
KJICTKH CTAHOBHUTCS MHTEHCHBHEE; TO K€ JCHCTBUTEIBHO W JUISI CO3JAHHMsS pPa3sHOCTEH
TUPOCTATUYECKOTO JaBJICHHUs, T.e. pabOThl cepila U T.I., TaAK YTO MHTEHCUBHOCTb OKHCIICHUS B
3HAYUTEIBbHOW CTENEHM HE3aBUCMMA OT JaBJIICHUS KHUCIOpOJa B OKpyxXarowen cpexne. Uro u
OJIHOKJIETOYHbIE 00Jalal0T TaKUMM IPUCIOCOOJICHUSIMH, KOTOPHIE JAal0T MM BO3MOYKHOCTb
POM3BOJUTH PabOTy MPOTHUB PaBHOBECHUS NMPU M3MEHEHUHM OKPY’KAIOIIEW cpenbl, — CIEeayeT U3
TOT0, YTO U Yy HUX CYLIECTBYET MOJOOHAs IIUPOKas HE3aBUCUMOCTh HHTEHCUBHOCTH OKHUCIICHUS OT
JaByieHust Kuciopoaa. OHAKO Mbl BUAMM TaKXKe, UYTO BCE 3TU IMPHUCIIOCOOJICHHS COCTOSAT HE B
HEINOCPEJICTBEHHOM IPEBPALLIEHUH BO BHELIHIOI padoOTy, a UMEIOT HEOOXOAUMOM MpPeanoChUIKOM
paboTy, HAyUIyl0 Ha H3MEHEHHE CTPYKTYpbl COCTaBISIOIIMX CHUCTEMY 4YacTeld, B CMBbICIE
COXpaHeHHUs pabOTOCIIOCOOHOCTH ATOU CTPYKTYPHI.

W3 BhIIETIPUBEICHHBIX OOBSICHEHUH W NPUMEPOB CIIEAYET, YTO B TO BpEeMs, Kak IEpBOEC
TpeOOBaHUE COOTBETCTBYET NPHUMEPHO TPEOOBAHMIO CBOMCTB 3aBEJIEHHOM MaAIIHUHBI, BTOPOE
TpeOOBaHUE — PA3APAKUMOCTH M BO30YIUMOCTH, TpeThe TpeOOBaHHE COOTBETCTBYET TEM
CBOMCTBaM HUBBIX CYIIECTB, KOTOpbIE 0003HA4YalOTCA OOBIYHO KakK MPHUCIOCOOIIEMOCTD,
11eJ1ecO00pa3HOCTh, PETYJIUPOBAHME, LEJIOCTHOCTh M PACCMATPUBAIOTCS KaK XapaKTEpHbIC IS
YKUBBIX CYILECTB.

C npyroil CTOpOHBI, Mbl BHJENH, YTO BTOpPOE TpeOOBAaHHE IPEAIoaraeT BBHITOJHEHHUE
MIEPBOI0, a TPETbE — BBIMOJIHEHHE BTOPOr0, MOTOMY YTO TOJBKO HE HAXOMAIIASCS B PAaBHOBECHH
cCHUCTEMa, CIIeJIOBAaTENbHO CUCTeMa, CBOOOJHAs JHEPrusi KOTOPOM MOXKET yMeHbIIaThes 0e3
M3MEHEHHUsl BHEIIHUX YCIIOBHUI, MOXKET HUCIOJIHATh padoTy, U3MEHSIONLYI0 TOT 3((HEKT BHEIIHEro
BO3JICHCTBUS, KOTOPBINA CIIEIOBAIO ObI OKUIATh B PE3yJbTaTe MEPBOHAYAIBHBIX YCIOBHUM, U TAKHUM
obpazoMm ObITh BO30yauMoi. M TOIBKO B TakoM CMbICIE BO30yauMasi CHUCTEMa MOJKET BCeraa
coBepuiaTh pabOTy MPOTHUB PaBHOBECHS, CIEAOBATEIbHO, BBIMOJIHATH TpeThe TpeOoBaHHE. ITO
OJTHAKO O3HAYaeT, YTO TPEThe TpeOOBaHHE, €CIM MPUHATH BO BHUMAHHE BCE €TI0 CIEICTBUS U
BIIOJIHE YSICHUTD €r0 3HaYeHHE, COIEPKUT B cebe Bce TpH TpeOOBaHUSI.
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Teneps MBI JOJDKHBI OTSITH 33/1aTh BOMPOC: 0003HAYMM JIM MBI (PaKTHUECKH MaTepPHAITBHYIO
CUCTEMY, KOTOpasi COOTBETCTBYET HAIIeMy TpeTheMy TpeOOBaHHIO, KaK >KUBYIO CUCTEMY, WU €CTh
TaKU€ CHCTEMBI, KOTOpBIC YJIOBICTBOPSIOT TPETheMy TpPEeOOBAaHHMIO, HO MBI HX BCE-TaKd HE
0003HaUYaeM Kak >KUBBIE.

[ToHATHO, YTO TEOPETHUYECKHU BIOJIHE BO3MOYKHO CYIIIECTBOBAaHHE MOJOOHBIX CUCTEM, KOTOpPbIE
COOTBETCTBYIOT 3TOMY TPEOOBaHHIO M KOTOPbIE MBI BCE k€ HE 0003HAUuUM Kak kuBble. C Jpyroii
CTOPOHBI, Mbl HE MOXEM MPOBEPUTH, COOTBETCTBYIOT JIM BCE HMMEIOLIMECS >KUBBIE CYIIECTBA
HalleMy TpeTbeMy TpeOoBaHuIO. MBI MOXKEM, OJHAKO, B OCHOBY HAallUX OHOJOTHYECKUX
WCCIEOBAaHUM MOJIOKUTh JOIMYILIEHUE, YTO BCE JKUBBIE CYILIECTBA OTBEYAIOT 3TOMY TPEThEMY
TpeOOBaHUIO U YTO TEOPETHYECKasi BO3MOKHOCTb CYLIECTBOBAHHUS HE YKUBOM CHCTEMBI, KOTOpPas
BCE-TaKH COOTBETCTBYET HAIIEMy TPEeOOBAHHIO, MPUHIIUIHAILHO HCKIIOUYEeHA. MBI IOTy4uM TOTAA
BCEOOLIMI 3aKOH OHOJIOTMH, KOTOPBIM TIJIACUT: «BCE€ U TOJIBKO JXHBBIE CHUCTEMBI
HUKOTJAa He OBBAaWwT B PAaBHOBECHHM M HUCHOINHSIT 3a CYET CBOCH
CBOOOMHOM SHEPTHUH MOCTOSHHO paboTy NpOTHUB paBHOBeECHS,
TpebyeMoro 3akoHaMu (QU3UKU M XUMHUHU NPH CYMECTBYIIUX BHEUHUX
YCHOBUAX».

[IpuHSAB 3TOT 3aKOH, KaK JIEWCTBUTEIIbHBIM, MBI MOKEM MPHUMEHATH €r0 TOrJAa BO BCSIKOM
OTZIEJIHOM ClIy4ae, T.. IPU BCSIKOM XM3HEHHOM SIBJICHHMM BCSIKOI'O JKMBOTO CYILECTBA, MPUYEM,
HCXOJSl U3 €ro MpPaBWIBHOCTHU, MOKEM YKa3bIBaTh, YTO paccMaTpPUBAEMOE >KM3HEHHOE SIBJICHUE
npenacraBisieT (AKTUYECKU CIELUUalbHBIA Clay4yail 3TOro 3akoHa M HE MPOTUBOPEUUT EMY.
[TonoOHBIN OOImMK 3aKOH TMOCKOJBKY OH TMpaBWJIEH M BEACT BO BCSKOM OTIEIBHOM Cilydae K
BEpPHBIM 3aKJIIOYEHHSIM, HE MPOTHBOpeYaluM (aKTam, U CTaBUTCA MOITOMY BCEr/la BO IJaBy
BCSIKOTO HCCIJICIOBAaHUs, HAa3bIBaeTCs NMpPpUHU MO OM. Tak, Hampumep, TOBOPAT «IPUHIUI
Hanamb6epay», «mpuHUMI [‘aMUIbTOHA», «IPUHUUI HHEPUUU» MU TMp. B MEXaHHUKE, «IIPUHIIMII
COXpaHEHHUS SHEPTUN» — B TEPMOJUHAMUKE U T.]I.

Mpl 0003HAUUM ITOT MPUHIMI, KaK «<IPUHIUIN YCTOMUYHUBOTO HEPAaBHOBECHUSA»
KUBBIX CHCTEM. DTO 00O3HAYEHHE SICHO BBIPAKAET CMBICI MPHUHIIUIA M XapaKTepHbIE C TOUYKH
3pEHHs] TEPMOJMHAMMKHA IPU3HAKM JKMBBIX CHCTEM. Tak e Kak YCTOWYMBOE pPaBHOBECHE
XapaKTepu3yeTcsl TeM, 4To, Oyydd HapyIICHO, BCEr/la HACTYMAeT BHOBb, TAK U y KHUBBIX CHCTEM
HEPaBHOBECHOE COCTOSIHUE COXPaHsETCs MOCTOSHHO U 00J1a1aeT BCEMU IPU3HAKAMU YCTOMYHUBOCTH.
Ham npuHIuMn BeIpaskaeT TakkKe B KpaTKol (popme XapaKTepHOE CBOMCTBO JKUBBIX CHCTEM, TaK Kak
MBI HE 3HaeM HU OJHOW HEXHBOH CHUCTEMBI, Y KOTOPOW HEPABHOBECHOE COCTOSIHHE 00J1aano Obl
MIPU3HAKAMU YCTOWYUBOCTH.

CdopmynnpoBaHHBIA HAMU IPUHLIKIT TOBOPUT TOJIBKO 00 OOIIEM MMOBEACHUH KUBBIX CYILIECTB
U O HampaBJICHUM NPOTEKAIONIMX B HHUX IMPOIECCOB; OH, OJHAKO, HE COAEPNKUT HUKAKHUX
KOJMYECTBEHHBIX XapakKTepHUCTHUK. [I03TOMy MBI JOJKHBI JONOJHUTH €ro €uie TakK,
9TOOBI OH TONYYMJI KOJMYECTBEHHOE BhIpaKeHUE. MBI yTBEp)KIAaeM, 4TO >KMBas CUCTEMa BCET/a
MPEBPAIIACT BCIO CBOI CBOOOJHYIO SHEPTUI0 B pabOTy NPOTHB 0XKHIAEMOT0 paBHOBECHS. ITO
BBIPKEHUE KOJMYECTBEHHOE, W €ro MPaBUJIHBHOCTh MOXET OBITh SKCIEPUMEHTAIHLHO MPOBEPEHA
MOCPEJICTBOM U3MEPEHUH.

KonuuecTBeHHBIN MPUHINIT JOKEH, KOHEYHO, OBITh BhIpakeH dopmyioil. [Ipexae yem 31o
clenaTh, Mbl XOTETU Obl HECKOJBKO PA3bSICHUTh CMBICI 3TOT0 KOJIMYECTBEHHOTO BBIPAKEHMS.
[Ipexe Bcero, U3 3TOTO BBIPAXKEHHUSI CIEAYET, YTO KUBAsK CUCTEMA BOOOIIIEC HE MCIIOHACT HUKAKOM
Ipyroi paboTel KpoMe padoTHI MPOTUB paBHOBEcHUs. B camoM Jene, eciii oHa MPUMEHSIET BCIO CBOIO
CBOOOTHYIO SHEPTHUIO 115l 3TOM pabOoThI, TO OHA HE MOXKET YK€ UCTIOIHATh HUKAKOW APYroi paboTHI.
Ecnu Mb1 paboty, KoTOpasi HampaBjeHa MPOTUB 0KHMJIAEMOT0 PAaBHOBECHS WJIM, KaK Mbl BHJEJH,
BEJIET K BOCIPOU3BEJIEHUIO Pa3HOCTEN MOTEHLIMAIA B CUCTEME, CIIEI0BATENIbHO, K COXPAHEHUIO €€
paboToCrocOOHOCTH, 0003HAYMM KaK PETYIUPYIOIIYI0 AEATEIHHOCTh, TO W3 KOJWYECTBEHHOTO
MPUHIUIIA CJIEIYET, YTO CYHIECTBYIOT TOJIBKO PETYJIHUPYIOUIUE KU3HEHHBIE E€ATEIbHOCTH, U YTO
BCSIKasl JKU3HEHHAs I€ATEIbHOCTb SIBIISICTCS PEryJUpYIONIeil. 3aTeM U3 KOJIMYECTBEHHOrO IPUHIMIIA
ClelyeT, 4YTO €CJIM Mbl JKMBYI) CHCTEMY IIPU H3BECTHBIX IOCTOSIHHBIX YCJIOBUSAX OTIEIUM,
CJIEI0BATENIbHO, HE JOIYCTUM HUKAKOTO BHEUIHErO BO3JEHUCTBHS, T.€. HUKAKOIO IIPUTOKA SHEPIUH,
— TO XOTS UBasg CUCTEMa TAKXE MNPUAET B PAaBHOBECHE, HO BBIPABHMBAHME BCEX pa3HOCTEH
noTeHuuana OyAeT MpoTeKaTh HE TaK, KaK y 3aBEJACHHON MalllMHbl C HEU3MEHHBIMH YCJIOBUSIMHU
CUCTEMBI, 2 UHA4Y€ — UMEHHO BCSI CBOOO/IHAsI SHEPrUsl CUCTEMbI OyAeT HampaBlieHa Ha 3aMeJJICHHe
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BBIPABHUBAHUSA. JTO BTOPOE CIIEACTBHE HAIIETO- KOJWYECTBEHHOTO BBIPAKEHHS MOXXET OBITH
BBIPa)KEHO (POPMYJION U IOCTYIHO HEMOCPEICTBEHHOMY KCIIEPUMEHTAIILHOMY HCIIBITAHUIO.

Msbl cnemaeM Tenepb MOMBITKY JaTh 3Ty (HOPMYJIUPOBKY 3JIEMEHTAPHBIM CIIOCOOOM.
[IpencraBuM cebe, 4YTO MBI MME€EM H30TEPMHUYECKU 3aMKHYTYHO CHUCTEMY, T.€. CTEHKa KOTOpPOU
OpOHMIIaeMa JUI TEIUla, MPHYEM MPOLECC MPOTEKAeT HACTOJBKO MEIJICHHO, YTO TEMIEpaTypy
MOYKHO paccMaTpuBaTh IPUOIM3UTENBHO Kak IOCTOSHHYI. BTopoe Hauano TepMOIMHAMUKU
TOBOPUT, YTO B 3TOM cCiy4ae, BO-TIEPBHIX, 00S3aTENbHO HACTYIHUT PABHOBECHE; TO 3HAYMT, UTO
nmoj00Hasi CUCTeMa HE MOXKET OECKOHEYHO HCIOJHATHh padoTy, TaK KaK 3TO MPOTHBOPEUUIIO ObI
BTOPOMY Hauyajly, COIJIACHO KOTOPOMY HEBO3MOXXHO IOCTPOUTH CHUCTEMY, HCIIOJIHSIOUIYIO
MOCTOSTHHO BHEITHIOK paloTy 3a cyeT Temia. MakcuMmanbHas paboTra, KOTopas MOXKET OBITh
U3BJICUCHA MPH TaKUX 0OCTOSTEIBCTBAX U3 CUCTEMBI, €CTh Mepa CBOOOHOM SHEPTUH CUCTEMBI, U U3
BTOPOI'O Hayaja CJIEAyeT, YTO PAaBHOBECUE HACTYNHT IIPU TAKOM COCTOSIHUU, B KOTOPOM CBOOOAHAs
SHEPTUs MPH JAHHBIX YCJIOBHUSIX CUCTEMbI HE MOXKET 0ojiee YMEHBIIAThCS, CIE0BATEIbHO, B TOM
COCTOSIHUM, B KOTOPOM CBOOOJHAsi SHEpPrus €CcTh MUHMMyM. Haml npuHIMN MoKa3bIBaeT TaKUM
o0pa3oM, 4YTO MpPU HM30TEPMHUYECKH 3aMKHYTOW »KHBOW CHUCTeMe oOmas cBOOOIHAs JHEPTUs
cUCTeMBI Npeodpasyercs B paboTy, KOTOpasi IPOU3BOJUT TAKHE U3MEHEHUS YCIOBUH CUCTEMBI, UTO
3TOT MHUHUMYM HE TOJIbKO OTHOCHUTEIBHO, HO M aOCOJIOTHO NMPUHHMAET BO3MOXKHO MEHBIIYIO
BEJIMYMHY .

W3 storo cremyet, 4To cBOOOIHAsI SHEPIUs Y M30TEPMUUYECKHU 3aMKHYTOM >KMBOI CHUCTEMBI
IpU HACTYIJIEHUH paBHOBecUs OyJIeT MEHbILE, YeM Yy HEeXHBOM CHUCTEMBI, XOTd y o00eux
BHadajJle cyMMa pa3HOCTEH MOTEHIMAaJOB, BbhIpaXeHHas B a0COJTIOTHBIX
BeJIUUYMHAX, Oblma OBl OomHa W Ta Xe. [Ipu 3TUX YCIOBUAX Pa3HOCTh B CBOOOTHOM
DHEPIUHM MEXIy JKMBOM M HEKUBOM CHCTEMOM IIPU HACTYNMBLIEM pPAaBHOBECHMM B TOYHOCTH
paBHs€TCA BEIMYMHE, HAa KOTOPYIO paboTa JKMBOW CHCTEMBl B TEUEHHE BCEro Ipolecca
BbIpaBHUBAHUS NIPEBbICHUIIA paOOTy HEKUBOW CHCTEMBI.

Wtak, ecim Mbl CBOOOJHYIO SHEPrHIO KMBOH CHUCTEMBI IPU HACTYIMBIIEM PaBHOBECHM
o0o03HauuM uepe3 F, cyMMy pa3HOCTEH MOTeHLuala, uHade (PaKTopoB pabOThl, — KaK pa3HOCTb
JIABJICHUS], Pa3HOCTh KOHLIEHTPALMH, 3JIEKTPUYECKYI0 Pa3HOCTh MOTEHLUANIA U T.J., — 0003HAYUM
yepe3 X, BbI3BaHHBIC 3TUMH (haKTOpaMH M3MEHEHHs — uepe3 Ax U BpeMsi, B TeUeHHE KOTOPOTo 3TO
U3MEHEHHE NPOU30IIIO, Yepe3 Af, a 3TU K€ BEJIMYMHBI, HO y HEe)KUBOM CUCTEMBI, 0003HAaYUM TEMHU
xe OyKBaMHM, HO C 10OaBJICHUEM 3HAUYKa ', — TO MOIY4YHUM CIICAYIOUIYIO (OpMyITy:

n n !
F’—F=ZX,,%A1 —ZXi'%Az
i At o At

[Tpu 5TOM CyMMHpOBaHHUE B MIPABOI YaCTH CIIEAYET MOHUMAThH TaK, YTO MBI BBIPABHUBAIOIIHIA
npolecc paszieisieM Ha MPOMEXYTKH BpeMeHU Af M MOCJIEJOBATENBHO A KaXI0ro MpOMEXyTKa
BpeMeHU Af COOTBETCTBYIOMMK (pakTop paboThl X W CKOPOCTh BBI3BAHHOTO (DaKTOpPOM padOTHI

Ax
W3MEHEHUSA A_ MMOMHOXXaeM JpYT Ha Jpyra ¥ Ha BpeMs Af U MOCJIEIOBATEILHO CYMMHUPYEM ITH
t

npousBeneHus. TakuM 00pa3oM, MBI TMOJydaeM KakK JJIsi HEXKHBOW CHCTEMBI, TaK W IS KUBOM
CUCTEMBI 00IIyI0 paboTy, CIIOJHEHHYI0 UMH BO BpeMsl MPOIIECCa BbIPABHUBAHUS; Pa3HOCTh JacT
Torga paboTy JKUBOW CHCTEMBI TPOTHB BBIPABHHBAHHS. JTa PAa3HOCTh JOJDKHA OBITh paBHA
Pa3HOCTH CBOOOJHBIX IHEPrUil, YTO KaK pa3 M IMOKAa3bIBACT HAIl KOJMYCCTBEHHBIH MPHUHIUI, a
UMEHHO, 4TO O0IIass CBOOOJHAs SHEPTUs IMpeBpamiactcs B paboOTy MPOTHUB paBHOBecHs. Tak Kak
(dakTopbl pabOThl MOHATHO B KAXJIBI MOMEHT MEHSIOTCS, TO, NPUHSIB KOHEUHBIC MPOMEKYTKH
BpeMEHH Af, MBI TOJYYHM JUIsl BBIPOKEHUS pPabOTHl TOJHKO NPUOIHM3UTEIBHYIO BEIHUYUHY.
[TpomexxyTKH BpeMeHH ClIeAyeT OpaTh BCE MEHBIIMMH M MEHBIIMMH, U MPEIEIBHOE YUCIO CYMMBI,
KOTOPYIO MBI TIOJYyYWM, €Clid OyJeM MpoJoJDKaTh YMEHBIIATH IMPOMEXKYTKH BpEeMEHHU, Oyjaer
JNEHUCTBUTENBHON BEIMYMHONW pabOThl. DTO MpeAeNbHOE YUCIO 00O03HAYaeTCs B MaTeMaTHKE Tak
HA3bIBAEMBIM MHTETPaJbHBIM 3HAKOM, W TOYHOEC (OPMYJIMPOBAHWE MPHHIIMIIA HA SI3BIKE
BBICIIICH MAaTEeMaTUKHU OyJIET TOTa CIIeIyoIIee:

dx

ty ty dx'
F'—F=J’X dz—jX'—dt
Y Ta YT ar
0 0
Oto MaTemaTudeckas (POpMYIIMPOBKA HAIIETO KOJIMYECTBEHHOTO IPUHIIUIIA OUOJIOTHH.
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Eciim mpl BcMoTpuMcst B dopMyiry OoJiee moapoOHO, TO YBHJWM, YTO Pa3HOCTh OOCHX
WHTETPAJIbHBIX BEJIMYHMH, MHAUE BEJIMYMH CyMM, OCHOBBIBAC€TCS HA TOM, YTO YCJIOBHS CUCTEMBI, UJIH,
BBIPQXXasiCh Ha SI3bIKE MEXAHWKH, CAMU NPUHYIUTENbHbIE WA CUCTEMHBIE CHIIbI, MPEACTABIISIIOT
coboit y xuBbix CucreMm npyrue (yHKIMH BPEMEHH, YeM TAaKOBBIE Y HEKHMBBIX CUCTEM, U UMEHHO
BCJIEJICTBUE TOTO, UYTO OHU SBISIIOTCS CWJIAMH, MPENSATCTBYIOIIMMH  BbIPAaBHHUBAHMUIO.
[IpunyauTenbHple CHWIIBI, TNpEACTaBiIAomure co0ol (QYHKIMHM BpPEMEHH, HCIOJHSAIOT padoTy,
KOTOpasi HallpaBJIeHA MPOTUB MPOIIECCa BHIPABHUBAHUS, MPUYEM HUCTOYHHK ATON PabOThI JIEKHUT B
caMoi KMBOW CHCTEME, — ITO3TOMY K KOHITY OHa JIOJDKHA 00J1a71aTh MEHBIIIEH CBOOOIHON SHEPTrHeH
M MMEHHO HACTOJIbKO MEHbINEH, HACKOIBKO OOJBIIYI0 pabOTy CHUJIbI CHCTEMBI HCIIOIHWIH TMPH
BBIpaBHUBAaHUHU. B KOHIIE KOHIIOB, J1e710 (haKTHMUECKH CBOJMTCS, KaK M CIEIOBAJIO OXHAATh, K
paboTe, KOTOpast Hy>KHa I COXPAHEHHSI YCIIOBUN CTPYKTYPHI.

JBa HeOompiue mpuMepa OOBACHAT HaM ATO: PA3HOCTh B HMHTETPAIbHBIX BBIPAKCHHSIX,
KOTOpasi BRIPAXKAET, TAKUM 00pa3oM, paboTy CHJI CHCTEMBI, CIIE0BATEIbHO, YCIOBUI CUCTEMBI, T.€.
Ty paboTy, KOTopas Hy>XHa JUIsl TOr0, YTOObI M3MEHUTh YCIIOBUS CTPYKTYPHI B COOTBETCTBHH CO

o o X
BpeMeHeM, TpeOyeT, YTOObI y JKMBBIX CHCTEM X ObUIO Jpyroil (yHKIHMEH OT I Ecnmu wmpl,
t

HampuMmep, BoO3bMeM Ipouecc AUPpy3un, TO Mbl TOJKHBI B3ATh JJI X PA3HOCTh KOHLIEHTPALUU C| —

X o
€2, T.€. Pa3HOCTh KOHIICHTPALIMU TI0 00€ CTOPOHBI MEPETOHKH, a JJIsI — CKOPOCTh, C KOTOPOii

paccMaTpuBaeMoe BEIIECTBO MPOXOJIUT Yepe3 €IMHUIYy MOBEPXHOCTH NEPENOHKH, CIEI0BATEIBHO

m
npomeqmee B €AUHHUIY BPEMEHU KOJIMYCCTBO ——,; MBI 3HAEM OJHAKO, 4YTO JIA 3TOI0O Cliy4das

SABJIACTCSA HGﬁCTBHTGJ’IBHHM CIIEAyoIeC YpaBHCHHUC:

dm
—=(¢—¢)D;
dt
CJIEOBATEIBHO:
dx dm

x  (¢q-¢)
rae D o3HavaeT KOHCTaHTy auddys3uu, T.e. MaTepHAIbHYI0 KOHCTaHTY, CTPYKTYPHOE CBOHCTBO
CTEHKM, KOTOpas BXOJMT B 3Ty (OpMyJly KaK HE3aBHCHMas OT BPEMEHM KOHCTAaHTa. Y JKHBBIX

di__dt __p

dm .
CHUCTEM OJHAKO OTHOIIEHUE CKOpocTH nuddy3un Y K UMEIOIIEHCS Pa3HOCTH KOHIIEHTpaIuu (c; —
t

¢;) HE IMOCTOSHHO, T.€. MaTepHalbHAas KOHCTAaHTA HaXOJUTCS B 3aBUCHMOCTH TakKXke OT CaMoro
BPEeMEHH, M HMMEHHO TaKMM 00pa3oM, 4YTO OHa MeHseTcs Oiaromapss paloTe 3alep>KUBaHHA
BbIpaBHUBaHMA. Ty paboTy, KOTOpas HyXHA JIi W3MEHEHHs 3THX CBOWCTB CTPYKTYpBI, JacT
MMEHHO Pa3HOCTh 000UX MHTErpajioB. [Ipu BeIpaBHUBAHUU AJIEKTPUUYECKUX Pa3HOCTEH MOTEHIIMAIA

X .

OTHOILIEHHE Z K X TaKXe XapaKTepu3yeT MaTepUalIbHYI0 KOHCTAHTY, CIEJ0BaTEIbHO CBOMCTBO
t

CTPYKTYpBI. Tak Kak 371€Ch X PaBHO 3JIEKTPOMOTOPHOM CUJIe V U dX PaBHO de, €CIH e O3HAa4YaeT 3apsi

x e e
u j, clIeJ0BaTEIIbHO ?, TOrAa, OJHAKO, ? =.J , T.e. MHTCHCUBHOCTH TOKa, U €CJIIH R O3HayaeT
t t t

COIIPOTUBJICHUEC, TO MOJIyYacM:

dx
da _J_1
X v R’

rae R 03HaYaeT COMPOTUBIICHHE; T.€. OTHOILIIEHUE XapaKTepU3yeT MPOBOIMMOCTh MaTepHara.

B o0meM MOXHO cKa3aTh, 4TO TOTJa Kak MPOIECCHl BBIPABHMBAHUS Y HEKHBBIX CHCTEM
OMpeaCICHbI HCIOCPCACTBCHHBIMU CBOMiCTBaMU CTPYKTYPBbI, Y ) KUBBIX CUCTCM JICJIO O6CTOI/IT HHa4yc,
MOTOMY YTO CBOWCTBAa CTPYKTYpPBI CAMH MEHSIOTCSI BO BpeMs IpoIiecca BhIPABHUBAHUS; C JPYTOH
CTOPOHBI, KaKk Mbl YBHJIHUM Ha I[aHLHGI\/'II_HI/IX npuMepax, U ABWXYIIUC CHWJIbI CaMHUX HNPOLCCCOB
BBIpaBHUBaHMS, T.. (aKTOphl PaOOTHI (X), TMOKa3bIBAIOT HWHYK 3aBHCHMOCTh OT CKOPOCTH
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X
BbIpaBHHUBAHUA 7, IMMOCKOJIBKY IHCPBBIC MOT'YT OBITE BOBPCEMA BbIpaBHUBAHUS BHOBb O6pa3OBaHLI
t

WIN YMEHBIIECHbI, C JIPyroil CTOPOHBI, CKOPOCTb BBIPABHMBAHHUS MHaue CBsi3aHa C (aKkTOpamu
paboThl, yeM 3TO ObIBa€T y HEKUBBIX CHCTEM, YTO IOHSATHO 3aBUCUT OT OIpPEAEICHHBIX
0coOeHHOCTEH CTPYKTypbl. ['1aBHOE pa3nuuue 3aKiIo4aercsi, BO-IEPBbIX, B TOM, YTO 3Ta HHas
3aBUCHMOCTb XapaKTEpHa JJIsl )KUBBIX CUCTEM, ITOCKOJIbKY OHA BCerja ObIBaeT HalpaBiieHA MPOTUB
BbIPaBHUBAHHUS, a BO-BTOPBIX, B TOM, YTO JUIsl pabOThl, KOTOpasi HEOOX0AUMa JJIi U3MEHEHUS 3TOH
3aBHCUMOCTH, 3aTpauuBaeTcs (PaKTUUECKU BCs CBOOOHAS SHEPT U

O6 OTHOLWEHUAX K AWHaMU4yeCKOMy paBHOBeCUIO, K npuHUuUny JNlewaTenbe n o
3HaA4YeHUUN CTPYKTYPbIl XUBbIX CUCTEM

B mpeapiaymieit riaBe Mbl MOAPOOHO pa3o0palid cojaepikaHWE HaIero KadyeCTBEHHOTO W
KOJIMYCCTBCHHOI'O HpI/IHI_[I/IHa, KOTOpLIﬁ MBI CTaBUM B OCHOBy BCE€T0 HAIICTO OIIMCAaHU:. 3T0
noJApoOHOE pa3bsCHEHHE ObLIO, OE3yCIIOBHO, HEOOXOAMMO JUIsi TOrO, YTOOBI TOHSTH TOYHBIN
¢u3uUecKkuii CMBIC TPUHIMIA U C HUM CBBIKHYThCS. JlanpHeilmme noka3aTenbcTBa ITOTO
MPUHIUIIA U €r0 MPUMEHEHHE €Ille siCHee OOPUCYIOT ero OMOJIOTHYECKUHN, a TakKKe W (PU3MUCCKHI
cmbic. [Ipexxae yem mepeiTu K JA0Ka3aTeNbCTBAaM M MPUMEHEHUSIM, BaXKHO €Ille YSICHUTH cebe, B
KaKOM OTHOIIICHWW OXapaKTepU30BaHHAs HaMH CHCTEMa HAXOAWTCSI K TaK Ha3bIBAEMOMY
((I[HHaMquCKOMy paBHOBCCI/IIO», N KAKHUC OTHOIIICHHUA CYH_ICCTByIOT Mexc,uy Hallimm HpI/IHI_[I/IHOM n
TaK Ha3bpIBAEMbIM NPHUHIUIIOM Jlemarenbe, TaKk Kak B 3THX JABYX IYHKTaX 9acTO IPOUCXOMIST
Oonblre HeopasyMeHus. B TecHON CBS3M € 3TUM CTOUT BOIPOC O 3HAYCHHUU CTPYKTYPHI )KHUBBIX
CHCTEM.

OuHamnyeckoe paBHoBecue

OdyeHb YacTO YTBEPKJAIOT, YTO KHUBAsl CUCTEMAa HAXOJIUTCS B JIMHAMUYECKOM PaBHOBECHH.
Uro mox stum moapasymeBaercs? CrepBa Mbl JIOJDKHBI ceOe YSCHUTH, YTO TMOHHMAETCS TOJ
JTUHAMHYECKUM paBHOBECHEM B (pU3MKe WK B (PU3HMUECKON XUMUU.

[TocmoTpuM, 9TO 00 ITOM TOBOPUT HepHCTli

«ToT B3MISIN, YTO B PAaBHOBECMU HE CYIIECTBYET aOCOJIIOTHOTO O€37eiCTBUS MEXIy
pearupyromuMy BEIIeCTBAMU, HO YTO CKOpEe, CTPOr0 TOBOPS, PEarupyrollne COCTaBHBIC YaCTH
HEU3MEHHO TMOJAJIeXKaT JallbHEHIIeMy B3aUMHOMY BO3JEHCTBUIO M UTO 3/1eCh Kak pa3
YPaBHOBEIIMBACTCSI TOJBKO B3aUMHBIH OOMEH, HMMEET OCHOBHOC 3HAYCHHE [UIS YSICHCHUS
M3MEHEHUH BeulecTBa BooOIIe. OOBIYHO TOBOPHUTCS, YTO PAaBHOBECHE B 3TOM U B aHAJOTHYHBIX
CIIyYasiX «HE CTaTM4YecKoe, HO JuHamu4deckoe». «TakuMm oOpa3oM, paBHOBECHE MEXKAY BOJOW H
BOJSIHBIM IapoM coryiacHo Kiaysuycy ciefyer nmoHUMarh NPUMEPHO HE TakK Kak OyATo 3/1ech He
MPOUCXOAUT HU WCHAPEHUs JKUIKON BOABI, HU CTYIIEHUS ra3o00pa3HoOi, ckopee oba mporiiecca
HENPEPHIBHO MMEIOT MECTO M IpPU PAaBHOBECUH, T.€. INPU COMNPUKOCHOBEHHWU HACBHILIEHHOI'O
BOJISIHOTO TIapa C BOJOH; TOJBKO B 000 MOMEHT MPOXOIUT PABHOE KOJIWYECTBO BOJISHBIX
MOJIEKYJI 4Yepe3 €AMHHUILY MOBEPXHOCTU >KMJIKOM BOJBI KaK B OJTHOM, TaK M B MPOTHUBOIIOJIONKHOM
HATIPaBICHUM.

CnenoBaTenbHO, TUHAMUYECKHM paBHOBECHEM, B 0OIIeM, 0003HAa4YaeTcs TaKOe COCTOSHUE
CUCTEMBI, KOTOpPOE B OTCYTCTBHUHM BHEIIHETO BO3JCUCTBUS OCTAETCS HEU3MEHHBIM; 3Ta CHCTEMa
MO3TOMY HEpabOTOCIIOCOOHA, T.€. €€ CBOOOIHAS YPHEPTHUS MPHU CYIIECTBYIONMINX YCIOBHIX HE MOXKET
YMEHBIIIUTLCSA, HO TAKOE COCTOSIHME PAaBHOBECHUS IOJIy4aeTCs BCIEACTBHE TOTO, YTO BHYTPH
CUCTEMBI BCIKOE U3MEHEHHE YHUUTOXKAECTCS OJHOBPEMEHHBIM U PABHBIM MO BETMYMHE U3MEHEHHEM
B MIPOTHUBOMOJIOKHOM HampaBieHUH. TakuMm o0pa3oM, HampUMep paBHOBECHE, KOTOPOE HACTYyMaeT
nmpu oOpaTUMON XMMHUYECKON peaklud B NPOOUpPKE, MPEACTABISIET MOJ00HOE JTMHAMHYECKOE
paBHOBECHE; KOTJa HAmpuUMEp OAWH MOJIb CIHUPTa U OJAMH MOJIb YKCYCHOW KHCIOTHI B3aWMHO
JNEHCTBYIOT OpYT Ha ApYyTa, TO PEaKIHsl MPOTEKAEeT COTJIaCHO yPaBHEHUIO:

CszOH + CH3COOH <> CszCOOCH3 + HZO

'Nernst, Theoretische Chemie, Stuttgart, 11 — 15 Aufl., ctp. 523, 1926.
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Y TIOJTYYar0TCsl TAKUM 00pa30oM YKCYCHO-3THIIOBBIH CIO0XKHBIN 3(hup 1 Boja. ITa peaKius MpoTeKaeT
JI0 TeX TOp, IMOKa HE HACTYIUT XUMHUYECKOE paBHOBECHE, T.€. IMOKA HE IMOJyYUM OKOHYATEILHOTO
HEM3MEHHOTO COCJMHEHHS, KOTOPOEe OYJAeT HUKECHEAYIOUIHM: /3 MO crmpra, + /3 Mous
YKCYCHOH KHCIOTBL, +%/3 Momsi sbupa, +%/3 MO BOABL JTa HE MEHSIOMASNCS CMECh, T.C.
MOCTOSIHHAS! KOHIIGHTPALUs KaXX/10i OTAEIbHOM M3 4 COCTaBHBIX YacTel, MOJIydaeTcsi BCIEICTBHE
TOTO, YTO B KaXKIbIH MOMEHT OOpa3yercsi Takoe e KOJWYSCTBO MOJICKYJI CIHPTa U MOJICKYI
YKCYCHOW KHCJIOTHI, KaK U MOJIEKYJ BOJBI M 3(upa, M03TOMY 3TO PaBHOBECHE HA3bIBACTCS TAKXKe
«CTAaTHCTUYECKAM pPaBHOBECHEM». B TepMOJWHAMHYECKOM OTHOIICHHWH, CIICJOBATEIIHO, B
OTHOIIEHUH PabOTOCHOCOOHOCTH, 3TO PABHOBECHE COBEPIIEHHO HJIEHTHYHO CTAaTHYECKOMY
paBHOBecHIO. PacTBop coyiM omnpeAeneHHOW HEU3MEHHOM KOHLEHTPAIMU MPEACTaBIsAeT 10
CYLIECTBY UMEHHO 1M01I00HOE AMHAMHUYECKOE WM CTaTHCTUYECKOe paBHOBecHe. Eciau Mbl BO3bMeM
CTaKaH BOJBI U OPOCHM B HETO W3BECTHOE KOJMYECTBO COJIH, TO B TIEPBBII MOMEHT HE TOJYYHTCS
HUKAKOTO PaBHOBECHS, TaK KaK KOHLEHTpAIHs COJIM He OyJeT OAMHAKOBOW B KaX/10H 4acTu BOJBI,
U JI0 T€X MOp W3MEHEHHs KOHIICHTPAWU MyTeM TUGPY3uH MOJIEKYJ COJMH OYIyT MPOHCXOIUTH
CaMONPOM3BOJIBLHO 0€3 BHELIHEr0 BO3JCHCTBUS WM MOHOB, MOKAa KOHIEHTpAlWs COJM HE Oyaer
BCIOJy oauHakoBod. Torma B cucreme He Oyner OoOJbllie MPOUCXOIUTh HHUKAKOTO W3MEHEHHS
COCTOSIHUSL — CUCTeMa OyJleT HaXOAUThCsSI B paBHOBECUH U OyJlieT HepaboTocnocoOHa, Tora Kak J0
3TOTO, TIOKa HE HACTYNHJIO PABHOMEPHOTO PACIIpeIelIeHNs], OHa HE ObLIa elle B paBHOBECUH H ObLIa
paboTocnocoOHOM, Tak Kak AuQQy3us MOJIIEKYT U3 MecT 0oJiee BHICOKOW KOHIICHTpAIMH B MECTa
Ooyiee HHM3KOW KOHIIEHTPAIMM MOKET OBITh IpeBpalieHa B padoTy MpH MOMOIIM HaJJICKAITIX
MEXaHU3MOB M MpHcrocoOseHnid. OKOHUaTeNTbHOE PABHOBECHE PAaBHOMEPHOM KOHIEHTpalUd B
CYIIHOCTH TPEACTaBISIET COOOH TOXKE «IMHAMHYECKOE» HIIM «CTATHCTUYECKOE» PaBHOBECHE, TaK
KaK MOJIEKYJbl WJIM HOHBI COJM HE HAxOATCAd B IOKOE, HO B IOCTOSIHHOM, HEPaBHOMEPHOM
JBYOKEHUHM BpoyHa, ¥ eClii MBI MBICJICHHO BBIPEXKEM YacTh MPOCTPAHCTBA BOJBI, TO U3 HETO OYyAyT
MOCTOSIHHO BBIXOJUTh M B HEro BXOJUTh MOJEKYJbl, HO B KQXKIbIH HE CIUIIKOM MAaJlbIi
MIPOMEKYTOK BPEMEHHU BBIXOIHWTH OYyIET BCeria TaKoe K€ KOJIMYECTBO, KaK M BXOIUTh. TeM He
MeHee, cucTeMa 3Ta He Oyner paborocmocoOHa, W ABWKEHUS bpoyHa, mpencraBisioniue coOoii
TETUIOBBIE JIBM)KEHUS, 03 BHEIIHErO CONCHCTBHSI HUKOUM 00pa3oM HE MOTYT OBITh MPEBPAIICHEI B
paboty. Takum 00Opa3oM SICHO, YTO JKMBBIE CHCTEMbl HUKOTJA HE HAXOIATCS B TOM COCTOSIHUM,
KOoTOpoe B (pu3uke MHOrIa 0003HAUaeTCs «IMHAMHUYECKOE» paBHOBecHe. [leno B TOM, YTO KHUBas
cUCcTeMa, KaK Mbl BBIACHHJIM BBIIIE, OCTA€TCS M 0€3 BHEIIHEro BO3JEHCTBHSA, T.€. KOI/Ia MBI €€
M30JIUPYEM OT BHEIIHMX BO3ICHCTBUN, paOOTOCIOCOOHOH, W B 3TOM Cllydyae B HEW MPOUCXOIAT
M3MEHEHHMS, TIPU KOTOPBIX CBOOOIHAs PHEPIusi YMEHBIIACTCA — TAaKUM 00pa3oM, OCBOOOKIaeTcs
SHEPIus, KOTOPYI0 MOXHO TIPEeBpPAaTUTh B paboTy. MOXKHO TPUBECTH APYyrol MpUMEp Tak
Ha3bIBAEMOr'0 JMHAMHUYECKOTO HJIM CTAaTUCTHUYECKOTO PAaBHOBECHS, KOTJa CUCTEMa HE 3aMKHYTa W
Korga oHa paborocriocoOHa. Takoit cimydaii mpeacTaBisier codoi, Hanpumep, Boaonasa. CpaBHEHHE
KHBOTO OpraHu3Ma ¢ BOZOMNAJ0M OY€Hb YacTO U MpuMeHsercs. HackoabKko OHO HENmpaBUIIbHO, MBI
ceryac MoKaxeM.

Boponan coxpanser mpuOIM3UTENBHO CBOIO (POPMY, MOXKET IMOCTOSIHHO HCIOJHATH padoTy,
HampuMep, JIBUTATh MEIBHUILY, 32 CYET PA3HOCTH MOTEHIMAla, KOTOpas CYIIECTBYET MEXIY
BEPXHUM M HW)XHHM YPOBHEM BOJBI U KOTOpPas MOCTOSHHO BBIPABHUBAETCS U MPEBpAIACTCS B
KHHETHYECKYI0 JHEPrUi0, NMPUYEM BCE HOBBIC KOJHYECTBA BOJABI TANAIOT CBEPXy BHHU3. IJTO
COCTOSTHME MOXHO Ha3BaTh TUHAMHYECKHUM, UM CTATUCTHYECKUM, PABHOBECHEM, TaK KaK B KaXKIbIi
MOMEHT BPEMEHH MPOTEKAET TAKOE K€ KOJIMIECTBO BOBI, KAKOE OTTEKAET.

[Ipexxne Bcero, sICHO, YTO CYLIECTBOBAaHME 3TOTO JUHAMUYECKOI'O PABHOBECHUS CBSI3aHO C
CYIIECTBOBAaHHEM HE3aBHCHUMOI'O OT CHCTEMBI, CJIEIOBATEIbHO, OT BOJAOMA/A, BHEIIHETO yCIOBHS,
MMEHHO C CYLIECTBOBAaHMEM HCTOYHHUKA, JOCTABIAIONIETO BOAy. M paboToCIIOCOOHOCTh CHUCTEMBI
TaKKe CBs3aHA C ATUM BHEIIHUM yclioBHeM. Ecim MBI M30JMpyeM CHCTEMY NPH HEW3MEHEHHBIX
BHEIIHUX YCJIOBHSX, YTO HACTYMAET C BHIKIIOUEHHUEM HCTOYHHKA, JOCTABISIOIIETO BOJY, TO MBI
MOJIyYMM B BOJIOTIAJIE CHCTEMY, KOTOpas He HaXOMUTCS B PAaBHOBECHH KaK JMHAMUYECKOM, TaK H
CTaTUYECKOM, TOJO00HO 3aBEJCHHOH MalluHe, KOTopas O4YeHb OBICTPO OCTAHABJIMBAETCS: BOJA
yOBbIBaeT, M HACTYIAET paBHOBECHE. 3a CUET MOSBUBIICHCS MTPH STOM KHHETHYECKOW SHEPTHH BOJIBI,
OJTHAKO, HE WCIOJHSIETCS HUKAKOW paboThl MPOTHB PABHOBECHS, ISl  COXPAHCHHUS
paboTOCTIOCOOHOCTH CHCTEMBI, CJIEIOBATEIbHO, BOJIONAa — HE CO3JAeTCs PAa3HOCTH MOTEHIMANa,
HE CO3/1aeTCsl MCTOYHHMKA, CJICJIOBATEIILHO, HE HAIOJHSICTCS BBINICICKAIINNA pe3epByap BOJBI.
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Takum 00pa3oM «IMHAMHYECKOE PaBHOBECHE» BOJONANIAa CYIIECTBYET TOJBKO JO TEX IOp, TMOKa
HE3aBUCHMO OT HCIOJHEHUS PabOThl €aMOro BOAONANA CYLIECTBYET MCTOYHMK HHEPIUU —
NOTEHIMAIbHAS SHEPTHsI BBILIEIESKAIIETO pe3epByapa BoIbl WM UcTouHuKa. Haob6opoT, coctosiHue
paboTOCIIOCOOHOCTH KUBBIX CUCTEM IOJIYYaeTCsl COINIaCHO NMPHUBEIEHHOMY HaMH BbIIIE MPUHIMITY
3a cyer pabOThl caMoil cucTeMbl. PaGoTOCIIOCOOHOCTh JKUBBIX CHCTEM IOJIy4aeTcsl He
HEMOCPEACTBEHHO Oyarojapsi MPUTOKY SHEPrMHM U3 CYIIECTBYIOLIETO HE3aBHUCUMO OT CHCTEMBI
UCTOYHUKA 3Hepruu. JKuBas cucreMa co3JaeT UCTOYHUK SHEPrHH, Pa3HOCTH MOTEHIMAja, 32 CUET
CYHIIECTBYIOIIE B CHCTEeME CBOOOAHOW SHEpPruM. ITO O3HAYAET, YTO OHA paboTaeT MPOTHUB
pPaBHOBECHS CUCTEMBI IIPU CYILECTBYIOIIEH OKpyxkarouen cpene. Jlego B TOM, 4YTO MCTOYHUKOM
SHEpPrUU [UI JKUBOTHBIX OPTaHU3MOB SIBJIETCS, KaK Mbl 3HAE€M, XMMUYECKas SHEPrHsl MUTaHMS,
KOTOpasi 0CBOOOXKIAeTCsl ITyTEM paCILEIUICHHS MUIIIH.

Ecnu naxxe Mbl He OyJieM cuuTaThes ¢ pabOTOM AOOBIBaHMS U 3aXBaThIBAHMs MUILHU, KOTOPAs
NPOM3BOJUTCS 32 CUET CBOOOJHOW HSHEPrMHM OPraHU3MOB, TO MBI JIOJDKHBI YUYHUTHIBaTh paboTy
NUILIEBApEHUs], MOCTYIUIEHUE PACTBOPEHHOM MHUIIM, CONPOBOXKJAKOIIEECss OOBIYHO OCMOTHYECKON
paboToii, a TaKkKe U MpoLecc KpoBOOOpaIleHHs, T.€. Ty KOJIOCCAIbHYIO paboTy cepaua, 0e3 KoTopoi
HEBO3MOXKHO CHa0)keHHUe KJIeToK nuieid. HeoOXxoaumblil 1151 opraHu3aiyuy KUCIopol He MOCTynaeT
no 3akoHy auddys3um K KUBOMY oOpraHuzMy Oe3 paboThl IMOCIETHET0, HO BCACHIBACTCS, Kak,
HalpuMep, y 4esIoBeKa, NPU yYaCTMHM CaMON CHUCTEMBbI, Ul 4ero HyXHa Ta Oojbluas paboTa,
KOTOPYIO MTPOU3BOJIAT JBIXATEIbHBIE MBIIIIBI. DTH OTHOLICHUS UMEIOT MECTO HE TOJBKO Y BBICIIMX
KUBOTHBIX M MHOTOKJIETOYHBIX OPraHM3MOB, HO U BO BCSKOH JKUBOW CHCTEME, JI0 CaMbIX
NPUMUTHBHBIX OJHOKJIETOUHBIX BKIIOUMTENbHO. OHU BCE MMEIOT COOTBETCTBYIOIINE MEXAHU3MBI,
KOTOpbIE 3a CYET CBOOOJHOM 3HEPrUM CHUCTEMbI HCIOJBb3YIOT MCTOYHHMKHM SHEPIHU OKpY’Karollen
cpelbl Il COXpaHeHHs paboTOCHOCOOHOCTH, T.€. TPOTUB HACTYIUICHHsS paBHOBECUS NpHU
UMEIOIIUXCA BHEHIHUX YCloBusAX. IIpu «iMHamMuueckoM», WM CTaTUCTHYECKOM, PaBHOBECHU
BOJIONIaJ]a U AHAJOTMYHBIX HEKUBBIX CUCTEM (TUIaMs U JIp.) UCTOUHUK SHEPTUM Ui COXpaHECHUs
paboTOCIOCOOHOCTH, @ MMEHHO HEPAaBHOBECHS CHCTEMbl, HAXOAMUTCS BHE CHCTEMBI; Y JKUBBIX
cucTeM, Ha000poT, — BHYTpH Hee. Kak BIpodeM, BBITEKAET U3 BBIIICIIPUBEICHHBIX COOOpakeHUH,
BOJIONAJ] OTIMYAIICS Obl MPUHIUIHNAIBHO OT KHUBBIX, CUCTEM JIa)Ke€ B TOM Cllydae, eciu Obl MMEIHCh
npUcnoco0IeHNs, TO3BOJISIONINE TPAHC(OPMHUPOBATH €r0 KMHETHUECKYIO SHEPTHIO B (DU3UYECKYIO
paboty, Onarogapsi KOTOPOl HEKOTOPOE KOJUYECTBO BOJIbI BHOBb IIOJJHUMAJIOCh ObI BBEPX: BEJIb 3TO
He ObUIO OB PaboOTON MPUHYAUTENBHBIX CHII. UTOOBI MCUE3TI0 3TO MPUHIMIMATIBLHOE pa3ndue,
Pa3HOCTh YPOBHEH, Os1aroiapst KOTOpPOH TOJILKO M BO3MOXEH BOJONAJ, JOKHA Obula OBl CO3/1aThCS
WIA TOAJEPKUBATbCA CaMHM  BOJOMAJOM. OTOr0 JIOCTaTOYHO, YTOOBl TOKa3aTh, YTO
COOTBETCTBEHHO HAIllEMy pa3rpaHUUYCHHMIO >KHUBBIX CHUCTEM OT HEXHUBBIX M HALIEMy HPHUHLUILY
KHUBBIE CHCTEMBbl HE HMEIOT HMKAKOIO OTHOIIEHHS K TaK Ha3blBAEMOMY «JIUHAMUYECKOMY
paBHOBecuto». IlpencrtaBieHue, UYTO IKHUBasg CUCTEMa HAaxXOJUTCAd B
JUHAMUYECKOM paBHOBECHHU, (GU3UYECKHM B OCHOBE HENPaBHUIBHO H
BeJA€T, NOATOMY OHOJNOrMYEeCKHM K OIMUOOYHBIM 3aKIHUYEHHUIM, HE
COOTBETCTBYHIMUM PaKkTaM.

MpuHuun Jlewartensbe

3I[eCB CJICAYCT CUIC YIIOMAHYTbH, UTO Halll NMPHUHIMII, COITIACHO KOTOPOMY KHBBIC CHCTCMBI
NpU W3MEHEHHH COCTOSIHHS OKPYXKArOIIeH Cpeapl BCETJa HCIONHSIOT TaKylo paboTy, KoTopas
HamnpaBlieHa IPOTUB PABHOBECHUs, 0KUAEMOTO MPHU JAHHON OKpYKAroIIeH cpele, HUIero oO0Iero
HE UMEET C TaK Ha3bIBaeMbIM npuHIuoM Jlemarense. [Ipuanmn Jlemarenbe riacur:

«Bcsikoe u3MeHeHHE OJHOTO W3 (aKTOPOB PABHOBECHUS BHIOM3MEHSET CUCTEMY B TOM
HalpaBJICHUH, B KOTOPOM paccMaTpUBaeMbIii (PaKTOp MCIBITHIBACT U3MEHEHUE, TPOTHBOITOJIOKHOE
TIePBOHAYAIIEHOMY» .

DTOT MPUHIUIT BKJIFOYAET MPHUHIIUI T0IBH>KHOTO paBHOBecHs (Principe de I’équilibre mobile)
BaHT [o¢dda, cormacHo KOTOPOMY TOBBIICHHE TEMIEPATypbl XUMHUYECKOM CHUCTEMBbl NpHU
MIOCTOSTHHOM 00BEME MepeIBUTaeT paBHOBECHE B TOM HAIPaBJICHUH, B KOTOPOM MPOTEKAET PEeaKIus
IIpu MorjiouicHuu TCIuIa. On COACPKUT TAKKC CICAYIOIICC MPaBHUJIO: IMOBBIICHUC HAaBJICHUA IIPU

"Cm.Hepucr, 1. c., ctp. 759.
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IIOCTOSIHHOM TeMIepaType CABUIAE€T paBHOBECUE B TOM HAIPaBJICHUU, B KOTOPOM PEAKIIMs CBA3aHA
C YMEHBIIIEHHEM 00BbeMa.

g mepBoro NnpuHIMIA MPUMEPOM CIYKUT TO, YTO HAIPsSHDKEHHE Iapa IMPU HarpeBaHUU
MOBBIIIAETCS, TaK KaK HCIApPEHHE CONPOBOXKAAETCA moriounieHueM Teruia. Kak Ha mpumep i
BTOPOTO MOJIOKEHHUS MBI YKQKEM Ha TO, YTO C)KUMAaHHUE JibJja 0OYCIIOBIMBACT MPEBPAIICHUE €TO B
BOJly BCJEJCTBHE TOTO, YTO YAEIbHBII 00BEM BOJbI MEHBIIE, YEM OOBEM JIb/a; TAKMM 00pa3zoM,
IIPEBPALLIEHUE B BOJY COIPOBOKIAETCS CKATHEM.

[Tpunmun Jlemarenbe coaepKuT B cebe Takke o0IIee ykazaHue, B KaKOM HallpaBJIeHUU OyieT
U3MEHATHCS CUCTEMA IIPU U3MEHEHUH OKPYIKAIOLEN CPEbl; OH TOBOPUT, YTO U3MEHEHUE B CUCTEME
OyZeT NpOMCXOAUTh B HANpaBIECHUH, IMPOTHBOIOJOKHOM H3MEHEHUIO OKpYXKAIOUIEH Cpemsl;
CJIEIOBATENIbHO, IPUTOK TEIUIA BEAET K PEaKLMHU, OHMWKAIOIIEH TEIUIO, ITOBBIILIEHUE 1aBJIEHUS — K
peaKIu, MOHKAIOIIEH JaBieHue (CKUMaHue), U T.1.

Ham npuHIMN mokaspiBaeT, 4TO JKMBasi CUCTEMA ITPU U3MEHEHUH OKpY Karollel cpeasl OyieT
IIPOU3BOJIUTH TAKyl0 pabOTy, KOTOpasi HallpaBjieHa [IPOTHB PaBHOBECHS, 0’KUIAEMOr0 IPHU JAHHOU
U3MEHEHHOU cpefie ¥ IPU HEM3MEHEHHBIX YCIOBHUSIX CUCTEMBI.

Mexny nByMs NpUHLMIIAMHA — NPUHUUIIOM Jlemarenbe U yCTaHOBJIECHHBIM HAMH OCHOBHBIM
OMOJIOTMYECKUM MPUHLUIIOM — UMEETCs, TAKMM 00pa3oM, BHEIIHEE CXOJCTBO, 3aKJIIOYaloIIeecs B
TOM, 4TO 00a OHM COZEpKaT O0lee yKa3aHue, B KAKOM HaIPaBJICHUN OyIeT IPOUCXOIUTh peaKiysl,
T.€. I3MEHEHHE COCTOSHHSI CUCTEMBI IIPU KAKOM-JINOO U3MEHEHUN COCTOSIHUSL OKPY KAIOLIEH Cpeibl.
Kpome Ttoro, oba mnpuHIMIIA TOBOPAT, YTO HM3MEHEHHUE COCTOSHMSI CUCTEMbl HAlpaBICHO B
HEKOTOPOM CMBICJIE IIPOTUB HM3MEHEHHUs COCTOSIHUSA OKpYysKarouieu cpeibl. OU3HYECKUN CMBICT B
000HUX cllyyasix, OJTHaKO, COBEPIIEHHO pa3IMYHbII U HE UMEET YT K APYTY HUKAKOIO OTHOLICHHUS.
HecmoTps Ha 3TO MHOTAA CYUTAIOT, YTO MEXIY STUMH JABYMS NPUHIUIIAMU UMEETCS YTO-TO ol1iee
WM YTO IOBEJCHMUE JKUBBIX CHCTEM IIPH M3MEHEHHAX COCTOSHUS OKPYXKAIOIIEH CPEnNbl CIENOBAIIO
ObI BBIBOJIUTH HETIOCPEICTBEHHO M3 MPUHIHMIIA JlemaTenbe.

Ota omnOOYHas aHAJOTHs TaK )K€, KaK M aHAJIOIMs TUHAMHUYECKOIO PaBHOBECHS, BJIEYET 3a
coOOH HeXenaTeNbHbIe IOCIEACTBUS, TaK Kak OHAa ()M3WYECKH HENpaBWIbHA W MNPUBOAUT K
OLIMOOYHBIM, HE COOTBETCTBYIOIIUM (haKTaM 3akiIro4eHUsM. UToObI 3TO NOHATH, HAJ0 MMETh B
Buny caenyrouee. Ilpunnun Jlemarenbe OTHOCUTCS K CUCTEMaM, HaXOASIIMMCS B PaBHOBECUM, U
U3MEHEHHME COCTOSIHMA, T.. PEaKUUsl CHCTEMbl, KOTOPYIO TpeOyeT HpPUHLMI IPU HU3MEHEHHH
OKPY’KaIOIlEW cpepl, BEIEeT HMMEHHO K OXMIAaeMOMY IIPU [JAHHOM OKpPYJKaILIEH Cpeae
PaBHOBECHIO, HHA4YE TOBOPSI, IPUHIIMII YKa3bIBACT, IIPU KAKOM MMECHHO HANPABICHUM PEAKLUH IIPU
JJAHHOM HOBOM OKpY KaroLIeH cpefie HaCTylUT paBHOBecHe. Ham NpuHIUII OTHOCUTCS K CUCTEMAM,
HE HaxOIAUIMMCS B PaBHOBECUH, U MU3MCHEHHME COCTOSIHMS, MHAYE — PEaKLUs CUCTEMBI, KOTOPYIO
Halll OpUHOUN TpeOyeT NpU H3MEHEHMHM OKpY’XKaIoLled cpelbl, COCTOUT B paboTe NpOTUB
OKHJAEMOr0 IIPU TaHHOM OKPY’KAIOLIEH Cpelle PaBHOBECHS, CJIEJOBATEIbHO UMEHHO IPOTHB TOIO
M3MEHEHHs, KOTOpOro cjenoBajio Obl OXHIaThb NO NpuHUMIy Jlemarense, ecnu Obl CHUCTEMBI
HaXOJWINCh B PABHOBECHHU.

[punnun Jlemaresnbe sSBIseTCs COOCTBEHHO CJIEICTBHEM BTOPOTrO Hadaja TEPMOJMHAMHUKH U
MOJKET ObITh U3 Hero BbIBeJEH. OH MOKET ObITh NMPUMEHEH U Ui KUBBIX CHCTEM, KaK U BTOPOE
Hayajlo, U HE IMPOTHBOPEUUT HAIIEMy IPHUHLUITY >KUBBIX cHCTeM. Haml nmpuHIun ucXoauT u3
JEHUCTBUTEIBPHOCTH BTOPOTO Hadala M NpuHOMNa Jlemarenbe, ¥ HMMEHHO IPU HMX IIOMOIIH
BO3MOKHO 3apaHee CKa3aTh, KaKM€ U3MEHEHHs COCTOSHUS JOJDKHBI ObUTH Obl MPOU3OWTH M IpH
KaKOM COCTOSIHMU JJOJDKHO ObUIO Obl HACTYNHUTH paBHOBECHE, CIIEI0BATEIbHO KaKas paboTa MpOTUB
HETO JI0JDKHA OBITh UCTIOJIHEHA JKUBOM CHUCTEMOH U 3a CUET KaKUX MPHUCIIOCOOICHUI 1 MEXaHU3MOB,
cymecTtByromux B Hed. Ko Bropomy Havany u K npuHnuny Jlemarenbe Haml IDPUHLIMIL
HEINOCPEACTBEHHOI'O OTHOILLIEHUSI HE UMEET: OH HE MACHTUYEH UM, HO U HE HaXOAUTCA C HUMU B
IIPOTUBOPEYUH; OH YK€ INPEANOIaraeT X IEHCTBUTECIBHOCTb M B CYIIHOCTH JAcT HEKOTOPBIC
yKa3aHHUsI OTHOCUTEIBHO YCIOBUH CTPYKTYPBI M IPUCIIOCOOICHUN )KUBBIX CUCTEM.
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nasa 2 CBOBOJAHASA CTPYKTYPHAS DOHEPI'UA ’KUBBIX CUCTEM
N ITPUHIUII PABOTBI CUCTEMHBIX CHJI

Ha ocHOBaHMM XapaKTEpHBIX Il BCEX JKUBBIX CUCTEM BHYTPEHHHUX YCIIOBHUM, IIPU KOTOPBIX
MPOUCXOIAT U3MEHEHHSI UX COCTOSIHMSI, U HA OCHOBaHUH (POPMBI U HANpaBICHUS 3TUX U3MEHEHH
MBI B IPEAbLIYIIEM OTJeNe MPHUIUIA K O0IIeMy 3aKOHY IBM)KEHHUS KHBOW MaTepUH, Ha3BAaHHOMY
HaMU TNPUHIMUIIOM YCTOMYMBOro HepaBHOBecHs. [Ipu 3TOM MBI BUENH, YTO AEHCTBUTEIHLHOCTH
9TOI'0 3aKOHA 3aBUCHUT OT HAJIM4YHA OIIPCACIICHHBIX yCJIOBI/Iﬁ CHUCTEMBI U UX U3MEHEHUN 1 YTO TaKUM
00pa3oM Halll 3aKOH YK€ /10 U3BECTHOM CTENEeHH MpeArnosaraeT Wil COIEPKUT B ceOe HEKOTOphIe
o0Iye BBICKA3bIBAaHUS OTHOCHTEIBHO CTPYKTYPHBIX OCOOCHHOCTEH JKMBOW MaTepuu U HX
n3MeHeHuid. K Ttomy e o0mieMy 3aKOHY JBHXKEHUS MOXKHO TNPUNTH M C TOUYKH 3PEHUS ITUX
CTPYKTYPHBIX OCOOCHHOCTEH HMBOH MaTEpUH, OCHOBBIBAsCb HAa HEKOTOPBIX JPYIHX OIBITHBIX
JTAHHBIX OTHOCHUTEIHLHO M3MEHEHMsI COCTOSIHMM >KUBbIX cucteM. [loctapaemcst HaiiTu 3TH oO1uiue
3aKOHBI CTPYKTYPHBIX OCO6€HHOCT€I>1, ClIy’Kalmue npCAloOCbUIKAMU Jid HAIICTOo IIPpUHIMIIA
YCTOWYMBOrO HepaBHOBecHs. Mbl OTIpaBUMCS IPU 3TOM OT PE3YyJIbTATOB KIIACCUYECKUX OIBITOB
PyOHepa, B KOTOpBIX OH JOKa3ad JACWCTBUTEIHHOCTh MEPBOTO 3aKOHA TEPMOAMHAMHUKHU W JUIS
KuBBIX cymiecTB. Kak wm3BecTtHO, PyOHep mokaszan MmocpeiacTBOM MPsSMOM KaJOPUMETPUH, YTO
BBIJICJICHHOC JKUBOTHBIM KOJIMYCCTBO TCIUIOTBI PABHACTCA TCIJIOTC CrOpaHusA BOCHpI/IHSITOI‘/’I
OpraHU3MOM IHIIU BHE A3TOr0 OpraHu3Ma (B KaJIOPUMETPUUECKOM COCyAe). DTOT pe3yibTar
O3HAYaeT, OJHAKO, 3HAYUTENBHO OOJbIe, YeM MPOCTO MOATBEPKICHHUE TIEPBOrO 3aKOHA
TEPMOJMHAMMKH IS )KUBBIX CYIIECTB, OH MOJATBEP)KIAET ATOT 3aKOH B COBEPUICHHO CBOEOOpa3HOM
dopme.

Hackomnbko e u B Kakoil popMe MOATBEPIKIAETCS 3/1€Ch MEPBBIN 3aKOH TEPMOIUHAMUKH ?

DTOT 3aKOH TJACcHT, KaK HM3BECTHO, YTO MPHU MEepexojie KaKOH-INOO CHUCTEMBI U3 OMHOTO
COCTOSIHUS B Ipyro€ CyMMa IPOU3BEIEHHOW paOOThl M TEIUIOThI 3aBUCUT TOJIBKO OT HAYAJIbHOTO U
KOHCYHOI'0O COCTOAHUA U HC 3aBUCUT OT HpOfI,Z[CHHOFO IIprU 3TOM NEPCXOAC ITYTH. Maremartudecku
9TO BBIpaXKaeTcs (HopMyJIoi:

U-Uy=4+0,
rae U; u U, 03HaYarOT BCIO PHEPTrUI0 CUCTEMbI B HAYaJbHOM reSp. B KOHEUHOM COCTOSIHMM, 4 —
MPOU3BEICHHYI0 MEXaHWYEeCKyl0 pabory, a () — KOJIMYECTBO OTJAaHHOW TeruioThl. Kak xe

IMPUMEHUTH 3TOT 3aKOH K omnbiTaM PyOHepa? Mbl nMeeM NUTaTeIbHbIE BEIIECTBA U MOJIBEPraeM MX
HN3BCCTHBIM XUMHUUYCCKHUM HU3MCHCHUAM, CKHUIdsdl HX B KAJIOPUMCTPUYCCKOM COCYAC, IMPUUCM OHH
MEPEXOAAT B HOBOE COCTOSIHUE, & UMEHHO B KOHEUHbIEe NpOoayKThl cropanus: H>O + CO,. IIpu s3Tom
MMpEeBpalliICHUN B KAJIOPUMCTPUUICCKOM COCYAC Halla CUCTEMaA, T.C. NMUTATCIIBHLIC BCIICCTBA, HC
MPOU3BOJUT HUKAKOM pabOThl, ClIeI0BaTeNIbHO A = HYJIIO, U IO3TOMY:
U-0,=0,
KOIJla OTAAeTCs KOJIMYECTBO TEIUIOThl, paBHoe (). MHbIMH clloBaMH, KOJIMYECTBO OTIAHHOM
TCIJIOTHI ABJISACTCA Mepoﬁ Pa3sHULIbI KOJIMYCCTB SHCPIru B HA4YaJIbHOM U KOHCYHOM COCTOSAHUH, T.C.
no u mocne cropanusi. OmnbiTel PyOHepa Haj >KMBOTHBIMU MOKAa3bIBalOT, YTO €CIH TE€ JKe
MMUTATCIIBHBIC BCUICCTBA Cropar0OT OO TCX K€ KOHCYHBIX IMPOAYKTOB HC B KAJIOpUMETPE, a B
OpraHu3Me, TO OTHIAeTCsi TO K€ CaMO€ KOJUYECTBO TEIJIOThI, €CJIIM OpPraHu3M HE COBEpIIAET
HUKAaKOW paboOThl TPOTHUB CPEeAbl. DTO KOHEYHO MOATBEPKAAECT 3aKOH O HE3aBHCHUMOCTH OT
MPOMJIGHHOTO IyTH TPH HM3MEHEHHSIX COCTOSHUSA cuctembl. Ho kakoit cuctembr? CucreMbl
IUTATCIIbHBIX BGH.[GCTB! W »T0 TONMBKO npu ycCJIOBHUH, YTO IIpU UX MNPCBPALICHUH B OpPraHU3MC A
TOKE€ PaBHO HYJIIO, T.€. YTO 3a CYUET PHEPIUU MUIIM U B OpPraHU3ME HE IPOU3BOIAUTCS HUKAKOU
pabotel. Ho 3T0 yke COBEpIIEHHO APYToe, YeM MOATBEPKACHHUE MEPBOTO 3aKOHA TEPMOAMHAMHUKHI
JUIsL OpraHu3MOB WM JKMBBIX cucteM. OmnbiTel PyOHepa mnoATBep AaOT TMEPBBIA 3aKOH
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TEPMOJIMHAMHUKH HE JUIS JKUBBIX CHUCTEM, a ISl MUTATENbHBIX BEUIECTB MPH MX MPeoOpa3oBaHUsIX
BHYTPH KHMBOI'O OpPraHW3Ma, U 3TO JIMLIb IPU YCIOBHH, YTO B KHBOM OpraHM3MeE HE IPOU3BOIUTCA
HUKAKOM paboThl 3a cyeT sHepruu cpeAcTtB nuraHus. HaoGopor, ecnu Mbl OyJeM HCXOAMTH U3
JEUCTBUTEILHOCTH 3aKOHA COXPAaHEHMs PHEPIUU U JUIsSl KUBBIX OPraHU3MOB, TO Ha OCHOBaHWHU
onbIToB PyOHepa MbI TOMKHBI MPUATH K BBIBOAY, YTO OPraHU3M HE MPOU3BOAMUT pabOTHI 3a CUET
SHEpPrUM NMUTATENbHBIX BemlecTB. CoBMageHHE MEXIy KOJMUYECTBOM TEIUIOTHI B KaJIOPUMETpE, C
OIHOM CTOPOHBI, M B OpraHu3sMe — C JpPYrod, KOHEYHO HE€ CIIy4yalHO M JIOKa3bIBacT
JEUCTBUTENBHOCTh MIEPBOrO 3aKOHA TepMOAUHAMUKU. HO MBI Bellb 3HaeM, YTO OCHOBHBIM M JIaXe
MOYTH HUCKJIIOYUTEIBHBIM HMCTOYHUKOM SHEPrHM JUIsl OpraHu3Ma SIBISETCS XUMHUECKash SHEeprus
[UIIY, BOCIPUHUMAEMON UM U3 OKpyXkaromero mupa. [103ToMy Mbl BBIHYXJIEHBI 3aKIHOUYUTh, YTO
OpraHu3M BoOOIIIe HE IPOU3BOIUT PaOOThI, YTO OYEBUIHO NPOTUBOPEUHT (haKTaM.

Haxe He cuurtas paboTy, MPOU3BOAUMYIO OPIaHM3MOM OTHOCUTENIBHO OKpY’Karolled HX
cpelbl, U paccMaTpuBas TOJBKO OPraHM3M B IOJHOM IOKOE, Mbl HaOJIO/aéM y J>KUBOTHBIX, C
KoTopeiMu paboTtan PyOGuep, OGosblryio paboTy, IpOM3BOJAUMYIO BHYTPH OpraHu3Mma. JloctaTodHo
BCIIOMHUTh O paboTe cepaua s MNOJAEpPKaHUS KpPOBOOOpAIIEHUs, O paboTe IbIXaTeIbHBIX
MYCKYJOB, HEOOXOAMMOM s  JbpIXaHud, O paboTe, MNPOU3BOAMMON IOYKAMHU IIpH
KOHIICHTPUPOBAHUM BELIECTB, MOJJICKALINX BbIACICHUIO U T.1. M3 onbita PyOHepa BbITekaeT, uTo
BbI3BaHHbIE Pa0OTOIl BHYTPU OpraHM3Ma Pa3HOCTU IOTEHLUAIOB HE COXPAaHSIOTCA, HO CHOBA
BBIPAaBHUBAIOTCS, T.€. YTO IPOM3BEACHHAs 3a CYET XMMHUECKOW 3HEpruM paboTa HHUKOI/A HE
COXpaHseTCs BHYTPH KUBOIO OPraHW3Ma B BUJE NOTEHIMAIBHON 3Hepruu. lHaue oHa, KOHEUHO, He
Moria Obl HEMEIJICHHO TOSBUTHCS BHOBb B BHJIE TEIUIOTH. Ho coxpaHsercs Jin co3gaHHas B
CHCTEME PAa3HOCTh MOTEHLUANIOB, T.€. YMEHBIIIAETCS JIM IOTEHIUAJIbHAS YHEPTUsl CUCTEMBbI WU HET,
— 9TO 3aBHUCUT HCKJIIOYUTEIILHO OT CHUCTEMHBIX YCIIOBHM JAHHOW CHUCTEMBI, T.€. OT €€ CTPOEHUS,
CTPYKTYpbl cucTeMbl. Eciu, Hampumep, NOTEHIMAJIbHAs DSHEPrusl MNPYKUHBl YyBEIMYUBACTCS
Onarogaps paboTe W3BHE (HATSATHBAHMIO), TO COXPAHEHHUE ITOM DHEPTUU B BUJC MOTCHIIMATLHOMN
SHEPIUM HANPSIKEHHUs WM HEMEUIEHHOE €€ BbIpaBHUBaHME OyJeT 3aBUCETh TOJIBKO OT TOTO,
OCTaHeTCs JIM KOHell MPYXHHbI B CHUJIY OINpPENEICHHBIX CTPYKTYPHBIX YCJIOBUH (Hampumep
IIPUKPEIUICHUS K HEMOJBM)KHOMY KpIOYKY) B CBOEM HOBOM IIOJIOKEHUU WJIM HET. B mepBoM ciydae
HaTsSIHyTast Ipy>KuHa OyAeT MPeCTaBIATh COOO0 COCTOSIHUE ¢ OOJIbIEH NOTEHIIMAIBHON YHEpPrueH,
T.€. ¢ OoJbIIIel PabOTOCIIOCOOHOCTHIO, HO HAXO/ISIIECECs] B PaBHOBECHH; BO BTOPOM K€ CITydae MbI
OyaeM HMMEThb TO € COCTOSHHE C TOH K€ MOTeHUUATbHOW SHEeprue, A MOJy4YeHUs KOTOpOU
HY’KHO 3aTPaTUTh TaKOE ke KOJUYECTBO pabOThl, HO OHO HE OyJeT HaXOAUThCS B PABHOBECHH, T.€.
HE MOXET COXPaHAThCS MPH JAHHBIX YCIOBHSX cHcTeMbl. IlpuBereM Ui SCHOCTH elle OJHMH
npumep. Cocya A oTAeleH OT cocyla B MOJyNpOHUIIAEMON MEpPEeropoJKoi, mpuuem cocyn A
cHaOxeH TpyOkoi. B o0omx cocynmax HaXOAWTCS BOAHBIN pacTBOp Kakoro-aubo BemiecTBa. Eciu
Ternephb MPH MOMOILIM KaKOW-JIMOO paboThl MOJyYUTh PA3HOCTh KOHLIEHTpaLui B 00OMX cocynax,
JIpUYEeM HarpuMep B cocyle A KOHIEHTpauusi OyAeT BhIIE, TO, KaK M3BECTHO, BOJa B TPyOKe
CTaHET IOAHMUMATbCs, IIOKA THMJIPOCTATUYECKOE JaBJIEHUE CTOJ0a BOABI HE CpPaBHAETCS C
OCMOTHYECKHM JIaBJICHHEM, T.e. IIOKa HE HACTYNUT paBHOBecue. B sToM ciywyae paboTa,
HeoOXxoauMas Ui HOIHATUS BOJbI, IPOU3BOAUTCS HEIOCPEACTBEHHO OCMOTHMYECKHMMM CHJIAMH, a
paboTa, BbI3BaBIIAs pa3HOCTh KOHIIEHTPAIMi, MpeBpaIlaeTcsi B MOTEHIHAIbHYIO SHEPTHIO
TMJIPOCTATUYECKOTO JaBieHus. OIAThb-TaKu, COXPAHUTCS JIM CO3JAAaHHAs d3TOW paboToi
MOTEHIMAJIbHASL SHEPTUsl WM HET, 3TO 3aBHCUT UCKIIOUUTENIHLHO OT YCJIOBUI CHCTEMBI, T.€. OT €e
CTPYKTYpBI, B JAHHOM ClIy4ae OT CTPYKTypbl IOJyNpOHUIaeMoil neperopoaku. Eciu crpykrypa
9TOM TEPEeropogKu cama SBISAETCS PaBHOBECHOW, T.€. HE M3MEHsETCS 0e3 M3MEHEHHUs YCIIOBHM
W3BHE, TOIZa IOTEHLMAJIbHAs SHEPrUsl COXpAaHSETCs; €CIM K€ CTPYKTypa HEpPaBHOBECHA, TO
MOTEHIMAJIbHAs SHEPT sl HE COXPAHSETCs], a CHOBA BRIPABHUBAETCSI.

WTak, Mbl BUIUM, YTO BbIBOJ, K KOTOPOMY HAC BBIHY>KJAIOT NE€PBbII 3aKOH TEPMOJAUHAMUKH U
pe3ynbTaThl onbITOB PyOHEpa M corjacHO KOTopoMy paboTa, mpOM3BOIUMAsi BHYTPH OpraHH3Ma
XMMHUYECKON HEprueil MuiiM, He COXPAHAETCS B BHUJE MOTEHLUAIBHOW SHEPrHH, HO MOCTOSHHO
Cpa3zy BBIPAaBHHMBAETCS W BBIJIECNIACTCS B BUAE TEIUIOTBHl, — YTO 3TOT BBIBOJA COJAEPKUT B cebde
BBICKAa3bIBAHUE OTHOCHUTEIBHO CTPYKTYpbl JKUBBIX cucTeM. OH YTBEpKAAET, YTO CTPYKTYphbl
KHUBBIX CUCTEM He SABISIOTCS PaAaBHOBECHBIMHU, YTO JAJsI COXPAaHEHUS HUX,
T.€. YCIOBHUH CHUCTEMBI, HEOOXOIMMO HUX MNOCTOASHHO BO3OOHOBISATH,
T.€. HOCTOAHHO 3aTpauyuBarth pabory. Takum obO6pa3zom, XUMHUUEecCKas
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PHEPTHUS NUIIU ynorpeOasieTrcs B OopraHu3Me AN CO3JaHHUSA CBOOOIHOW
SHEPruU CTPYKTYyphl, JOJsI NOCTPOEHHUS, BO30OHOBJIEHHUSA, COXPAaHECHHUS
3TOH CTPYKTYpBl, a HE HENOCPEICTBEHHO mpeBpamaercs B paboTy.
Pesynbrar onbita PyGHepa cam no cebe omyckaer, KOHEYHO, U IPyroe TOJIKOBaHHE, UMEHHO, UTO
BCsiKasi paboTa opraHu3Ma BHOBb MOSIBIISIETCS B KQUECTBE TEIUIOTHI TPEHHSI M YTO CIIEAOBATEILHO
OpraHu3M IMPEACTaBIseT COOOM MAallMHY Ha XOJOCTOM Xony. OAHAKO 3TO NMPOTUBOPEUUT TOMY
dakTy, YTO JUII COXpaHEHHsS OpraHu3Ma «COCTABHBIX YACTeW HSTOM MAaIIUHBD) U  €ro
paboTocrocoOHOCTH HEOOXOMMBI XMMHUYECKasl YHEPTUS NMUTATEIBHBIX BEIIECTB U UX 00MeH. B 1O
BpeMs KaK XMMHUECKasi SHEpIrus TOIUIMBA BOBCE HE TPeOyeTcs I COXpAaHEHUsI COCTABHBIX yacTen
a000W MallMHbI, Y JKUBBIX OpPraHM3MOB OHA SIBISETCS HEOOXOAMMOW Ui COXpaHEHMs
paboTococOOHOCTH  CTPYKTYpbl — cucTeMHbIX cuia. Cama ke paboTra  MPOU3BOAUTCS
HENOCPEACTBEHHO 3a CYeT CTPYKTypHOM »HHepruu. [loTeHnuanbHasi »HEpPrusi CTPYKTYpPHI
OPOM3BOIUT IPU CBOEM BBIpaBHMBaHMM pabory. B X HMBBIX cHcTeMaXx TOJBKO
CUCTEMHBIE CHJIBl SBIAIOTCA HWCTOYHUKOM BHemHeW paboThl. Korma mMyckyn mpou3BOAMT
paboTy, TO 3TO MPOUCXOAUT HE HEMOCPEICTBEHHO 33 CUET KaKUX-JIMOO XMMHUYECKUX IMPOLECCOB,
MOCTAaBJISIOIIUX PHEPTUIO, a 3a CUET MOTEHIMAIBbHON HEPIUH CBOEU CTPYKTYpPbl; XUMHUYECKasl Ke
BHEPTUsl CHYXKHUT JUIS TOAJEPXKAHUA M BOCCTAHOBJICHUS CTPYKTypHO#l »Hepruu. IloctosiHHOE
HEINOCPEJICTBEHHOE IPEBpAIICHHEe XUMHUYECKOW SHEPrud B CBOOOJHYIO DHEPIUI0 CTPYKTYpPHI
SBJISICTCS TI03TOMY HEOOXOIMMBIM YCIIOBHEM JIsi COXPAaHEHHs pabOTOCIIOCOOHOCTH KHBBIX CUCTEM;
OHO SBJIIETCS HEU30EXKHBIM CIIEJCTBHEM PE3YJIbTaTOB ONBITOB PyOHEpa u conepkut B cede BHIBOJ,
YTO KMBBIE CTPYKTYpPBbI HE HAXOJSATCSI B PAaBHOBECHUH, T.€. YTO IPU JAHHBIX YCIOBHUIX CUCTEMbI OHU
BBIPABHSJIUCH OBl 0€3 ATOr0 TIOCTOSHHOTO HOBOOOpa3oBaHWsA W TojajepkaHus. Takoe
HEMOCPEJCTBEHHOE MPEBPALICHUE XUMHUYECKON SHEPTUU MUIIH B CBOOOJHYIO DHEPTUIO CTPYKTYP
KOHEYHO HE€ SIBIIACTCS pabOTOM B (DU3MYECKOM CMBICIE; B (DU3HOJOTUM ASTOT MPOIECC YacTo
Ha3bIBAlOT CTAaTHUYECKOW paboToi. Ecau Mbl, Hampumep, AEPKUM BBITAHYTYIO PYKY B
TOPU30HTAJILHOM IOJIOXKEHHUH, TO HAIIE TEJIO B 3TOM IMOJIOXKEHUH HE MTPOU3BOIUT HUKAKOM paboThI B
CMBICIIE TEPMOAMHAMHUKHU; TPOCTHIM COXPAHEHHUEM JTOTO IMOJIOKEHHUsS HeNb3s HHM HATSHYTb
NPYXUHY, HU TMOAHATH TSDKECTh, HU CXaTh Ta3. Ho 11 mojjepaHusi 3TOro MOJOXKEHHUS PYKH
HEOOXO/IMMBI TOCTOSHHBIE HHEPTeTHUECKUE IMPOLECChI, MOAJIEPKUBAIOIINE CBOOOIHYIO IHEPTHUIO
CTPYKTYpbI B JIaHHOM TIOJIO)K€HUH, TaK KakK IMOCJEIHEee HE SIBJSETCS PABHOBECHBIM NPHU JAHHBIX
YCIOBHAX CHCTEMBbl COWICHEHUH U T.J.: MPH BBIKIIOYEHUH WM YMEHBIICHUU TOTO MPEBPALICHUS
XUMHYECKOH PHEPruu B CBOOOJHYIO SHEPrUI0 CTPYKTYpbl pyKa HeMeMJIeHHO omyckaercs. [lns
HOJ/ICP)KAaHUsT KE TOPU3OHTAIBHOIO IOJIOKEHUS TMEPEeKIaAUH KpecTa, BOMTOrO B 3€MIIIO, HET
HaJI00HOCTH B TaKOM MOCTOSIHHOM MPEBpAIleHUHd XUMUYECKON WM WHOM SHEPruu B CBOOOIHYIO
SHEPTUI0 CTPYKTYpHl, T.€. CTaTHUeckas pabora He HyxkHa. IIpoMCXOOUT 3TO HE MOTOMY, YTO
CUCTeMa KpecTa He o0yiajaeT CBOOOIHOW 3HEpPruel, HO MOTOMY, YTO MHPU JAHHBIX CHUCTEMHBIX
YCIIOBHSX, NP JAHHOM CTPYKTYpE JepeBa U CKPEIUICHUI 3Ta CUCTEMa HaXOJUTCS B PABHOBECHHU.

C Takoit e cTaTuuecKoi paboToi Mbl UMEEM JIeJI0, KOT/1a KOHIIEHTpAIUsl KaKuX-I1100 coseit
BHYTPH KJETKM BBIIIE, 4YE€M B OKpyXKaloulel cpeae. OTO COCTOSHME TOJEP>KUBACTCS
MOJYIPOHUIIAEMOM CTPYKTYpOH 000JIOUKH, KOTOpasi HE paBHOBECHA U, CJIEIOBATENIbHO, AJII CBOETO
COXpaHEHMS HY’>KIAETCS B IOCTOSTHHOM MPEBPALICHUN XUMUYECKOM SHEPIHU B CBOOOTHYIO SHEPTUIO
CTPYKTYpbl 000J104KH. [{71s1 moaaepxkaHusi TaKOM pa3HOCTH KOHIIEHTpAIUil B KJIETKaX, 3aMKHYThIX B
000JIOYKY W3 KOJUIOAMS WM TepraMeHTa, Wiu B KieTkax TpayGe, HeT HajmoOHOCTH B 3THX
MPEBPALICHUSIX XUMUYECKON IHEPTHUH B CBOOOIHYIO SHEPTHIO CTPYKTYPBI, TaK KaK XOTS cHUCTEMa U
oOnagaer CBOOOJHOW HSHEPrueil, HO NPU JAHHBIX YCIOBHAX, MPHU JAHHOM CTPYKTYpe CTEHOK
HAXOJUTCS B PABHOBECHH.

Kak sxe 00CTOUT 71e/10 B TaKOH OCMOTHYECKOM KJIETKe ¢ BHELIHEW paboToH, T.e. ¢ paboTol B
CMBICIE TEPMOAMHAMUKH? J[eHCTBUTENBHO JHM U 3[€Ch Hallle MOJIOKEHHE, YTO BHEUIHsSS padoTta
IPOU3BOJIUTCS TOJBKO CUCTEMHBIMH CHJIaMU?

OTHOCUTENBHO MYCKYJIBHOM pabOThI 3TO OBUIO camMo COOOM OYEBHIHO HA OCHOBAHWUHU BCETO
BBIIIIE CKa3aHHOTO. OTHOCUTENBHO k€ paboThl OCMOTHYECKOW KJIETKM JIel0 Ha TEpBBIH B3I
oOcroutr mHave. Mbl Belb 3HaeM, YTO OCMOTHYECKasl KJIETKa MOKET MPOM3BOAUTH paboTy u 0e3
U3MEHEHHUsl CTPYKTYpHOM SHEpruu 000JO0YKH, 0e3 TOro 4YTOOBl CHUCTEMHBIE CHIIBI MPOU3BOIUIH
paboty. IlpencraBum cebe, Hanmpumep, IUIOTHO NPUIIETAIOLIYI0 K CTEHKaM IWJIMHAPUYECKOTO
cocyza, HO MOJBMXHYIO reperopoky. [loa Hell B cocyie HAXOAUTCS KOHIICHTPUPOBAHHBIN BOTHBIN
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pacTBOp KakoH-TMOO0 CoNH, a HaJ Hel — AMCTHITMPOBAHHAS BOJIA HITH TOT YK€ PAaCTBOP, HO MEHbBIIIEH
KOHIEeHTpauuu. Eciau Harpy3uTh NHeperopojky rpy30M MEHbBIIMM, YeM JACHUCTBYIOLIee Ha Hee
OCMOTHYECKOE JaBJICHHE, TO 3Ta cucTemMa OyJeT MPOU3BOAUTH padoTy: rpy3 OyneT MOAHUMATHCS,
MOKa €ro TSKECTh HE CpPaBHSETCS C JEUCTBYIONIMM Ha MEPEropoAKy OCMOTHYECKHUM JaBICHHEM U
MoKa TakuM 00pa3oM HE HACTYNUT paBHOBecHe. B 3ToM ciydyae Mbl MMeeM BHauajie CHUCTEMY B
HEPaBHOBECHOM COCTOSIHMM, IIPOU3BOJAIIYIO0 pabOTy 3a CUET CBOEH CBOOOJHON SHEPrUM Pa3HOCTH
KoHUeHTpauui. CTpyKTypa CHCTEMbI, BHYTPEHHEE COCTOSIHUE CTE€HOK, B  YaCTHOCTH
MOJYIPOHUIIAEMOM, MOJABUKHOW IMEPErOPOJIKU, OCTAETCA MPU ATOM HEU3MEHHOW. BO3MOXKHOCTH
TaKko paboTHI, OJTHAKO, 3aBUCUT OT HAJIWYMS HEPAaBHOBECHOW CHUCTEMbI, KOTOpas CIiepBa JOJDKHA
OBITH CO3/7]aHa BHEIIHEW pabouel, HalpaBJIEHHON MPOTHUB CHCTEMBI, KaK y 3aBeJeHHON MamuHbl. C
JPYrof JK€ CTOPOHBI, IOCKOJBbKY CTPYKTypa CUCTEMBI, BHYTPEHHEE COCTOSIHME €€ CTEHOK HE
M3MEHSIOTCS (CM. TakKe MpUMEP Ha CTp. 25), MOCTOJBKY 3Ta paboTa MPUBOIUT K O0Opa30BaHUIO
MIOTEHLIMAJIbHONW SHEPTUM MOAHITOIO I'py3a, KOTOpas yKe coxpaHseTcs. Mbl yKe BblIIE 110Ka3aiy,
YTO UMEHHO 3TO COXpPaHEHHE NMOTEeHUMAIbHON SHEPrUy Ha OCHOBAHUU ONBITOB PyOHepa u nepBoro
3aKOHa TEPMOJMHAMMKHM HCKIIIOYEHO JUI >KMBOHM cucTteMbl. ClieoBaTeNbHO, B TaKyl0 padoTy
XUMHYECKasi JHEPIHsl UL HE MOXKET OBITh MpeBpallleHa. JTa SHEPrusi MOXKET JIUIIb CIYXKUTh IS
MOAJEPKAHUS U CO3/1aHUS BHYTPEHHUX CTPYKTYpP JKUBOM CHCTEMBI, KOTOPbIE CAMHU HE HAXOJSITCS B
PaBHOBECHH.

Msbl mpuxoguMm K 0OIIeMy TOJO0XKEHHUIO, 4YTO CTPYKTYpbl JKMBOM Marepud oO01agaroT
CBOOOJIHOM »HEPrUel, KOTOpash MOXKET YMEHBIIATHCS TPHU CYHIECTBYIOIIUX B KaXKIbIH JaHHBIA
MOMEHT YCJIOBHUSX, T.€. YTO — 3TO CTPYKTYpbl HEPAaBHOBECHBIE U UTO B JXMBBIX CHUCTEMaX
Bcsikass paboTa BHYTPHU HUX HUJIM HaNpaBIeHHAs NPOTUB HUX HU3MEHEHHUS
MOXET NPOU3BOAUTHLCSA TOJIBKO 3a CUYE€T DTOU CTPYKTYPHOH DHEpPruu,
T.€. CHUCTEMHBIMHU CHJaMHU. OTO MOJOXKEHHE Mbl B JajbHEilleM OyJeM Ha3bIBaTh
ONPUHUUTOM paboOThl CUCTEMHBIX cuJI.Kak MBI BUIenu, OH COIEPKHUT B ce0e MPUHIIHIT
YCTOMYMBOTO HEPAaBHOBECHsI KUBBIX cucTeM. C Ipyroi ke CTOPOHBI, MOCIETHUN COJMEPKHUT B cede
NPUHIUN paboThl cUCTEMHBIX cuil. O0a IPUHIMIIA 03HAYAIOT OJHO M TO K€, HO B pa3IMyHOi opme
U C pa3nuyHbIX cTOpoH. [lo3HaHue ke 3HaYeHUs TUX MPUHIUIOB B 00eux (opMax ype3BbIUANHO
CYILLIECTBEHHO I MIOHUMAaHMsI LIEJIOT0 PsiAa MPOLIECCOB.

OpHo u3 HauboJiee HATISIIHBIX M CYIIECTBEHHBIX Pa3IU4YMi MEXIy >KUBBIMH CUCTEMaMH U
MAallMHAMH CTAHOBHUTCS SICHBIM MMEHHO IpPHU TOMOIIM BTOPOW (OPMYIHMPOBKHM HAmero oOIIero
3aKOHA JBUKEHMsI )KUBOM MaTtepuu. B pabounx mammHax jqr000ro Bujga pabota mpou3BOJUTCS HE 3a
CYET H3MEHEHHUS COCTOSHUM, CTPYKTYpbhl COCTAaBHBIX 4YacT€d MallWHBI, U CHCTEMHBIE CHJIbI
MPOU3BOJAT PabOTy JHIIb IOCTOJBKY, MOCKOJbKY YacTH MAalIMHbI MPHUBOJATCS B JBUKCHHUE
BHEIIHUM [0 OTHOIIEHHIO K HHUM HCTOYHUKOM D3HEpruu. Bo BCSAKOM MalluHE BHYTpPEHHEE
COCTOSIHME €€ uacTell ocTaeTcsi NpPaKTHYeCKH HEHW3MEHHBIM (eclii OTBJIEYbCS OT TPEHMUS,
W3HAIIMBAHUS U T.I.); COCTaBHbIC YAaCTH MAIIMHBI CIIy’KaT TOJBKO JUId TpaHchopManuu B paboTy
KaKoro-iubo BUJA DHEPTUH, HANPUMEP XUMHUYECKOH, TEIUIOBOHM, SJEKTPUUYECKON. B KUBBIX ke
cucreMax TpaHCHOPMHUpYETCs B pabOTy HSHEpPrus BHYTPEHHEIO CTPOCHUS, CTPYKTYpPhI >KHUBOU
Matepuu. BocnpuHsaTas WM3BHE 3HEPrus MUTATENIbHBIX BELIECTB MPU MOMOIIM CTPYKTYPhl XKUBOM
MaTepuH U ee YacTeil He TpaHchopmupyeTcs B paboTy, a UAET HAa BO30OHOBJICHUE, MOJIEPKAHHUE
BHYTPEHHEI0 CTPOEHUS 3TOM CTPYKTYphI U €€ COCTaBHbIX yacTeil. ClieJoBaTeIbHO, dKUBbIE CUCTEMBI
HE SIBJIIIOTCS pab0YMMHU MallMHAMU B OOBIYHOM CMBICIIE 3TOTO CJIOBA.

Bocnpunumaemas uMHM  XMMHMYECKas dSHEprusi NHINM HE TMpeBpallaercsi B HUX
HETNOCPECTBEHHO B paboTy. DTO U €CTh TOT BBIBOJ, K KOTOPOMY MBI IIPUXOJUM, IPUMEHSS TIEPBbIN
3aKOH TEPMOJMHAMMKH K pPe3yJIbTaTaM OIBITOB, IOJYYEHHBIM Ha KUBBIX CYIECTBaX.

Ho xuBble cyniecTBa He SIBISAIOTCA U TEIUIOBBIMU MalllMHAMM, T.€. XUMHUYECKAasl SHEPrUs MUILH
HE MpeBpallaeTcss B HUX HEMOCPEACTBEHHO B TEIUIOTY. DTO MOKa3bIBa€T HAM MPUMEHEHHE BTOPOTO
3aKOHA TEPMOJMHAMUKH K >KMBBIM CyIlleCTBaM. BBy TOro, 4To 3TOT BOIPOC U3J1aracTcsi HOYTH BO
BcexX yueOHHKax (PM3HOJIOIHH, MBI 3/1€Ch JIMILb BKPATIE KOCHEMCS €TO.

W3 BTOpOro 3aKkOHAa TEPMOJIMHAMUKH CIEIYET, YTO KOJMYECTBO TEIUIOTHI MPHU aOCOIIOTHOM
temneparype 77 MOXET JIUIIb YaCTUYHO MPEBPATUTHCS B padOTY, 4aCTh TEIUIOTHI IPU 3TOM JOJHKHA
Hen30eXXHO TMepedTH B TEIUIoTy Oonee Hu3kod TtemmepaTrypsl 7,. IlomesHoe neiictBue, T.e.
OTHOIIIEHHWE KOJIMYECTBA TEIUIOThI, OOpalleHHON B paboTy, KO BCEMY KOJMYECTBY TEIUIOTHI
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paBHSAETCS TPU STOM B HICATHHOM ciiydae (MpU OOpaTUMBIX TMPOIECCax) %, Ho ommir
1

MOKA3bIBAaCT HaM, YTO MOJIE3HOE NIEHCTBUE pabOTaloNIero MycKysia paBHO mpuOmusutensHo 30%.

Ecnu 61 cieoBaTeNibHO B MYCKYJIe XMUMHUYECKasi SHEpPrusl mpeBpaiiaiach B padoTy TOJIBKO MOCIe

IpeBapUTENFHOIO MPEBPALCHUs B TEIUIOTY, TO 7> paBHsUIOCH ObI Temrmeparype Tena, T.e. 310°, u,

CJIEIOBATENIbHO, MYCKYJI HarpeBajicss Obl pHOIU3UTENbHO 10 170°, 9TO SIBASETCS HEBO3MOMXHBIM

BBUJIY HACTYMAIOILIECH KOAryIsauuu OeKOB.

W3 sToro nenanu 3akirO4eHUE, YTO JKMBOM OpraHu3M paboTaeT He 3a CYET TeIUIOThHl, T.e. B
3TOM CMBICH? SIBIISIETCA HE TEPMOJAMHAMUYECKOM, a XEMOAMHAMHUYECKOM MAIIMHOW. DTO OJIKHO
03HA4aTh, YTO XMMHYECKas SHEPrusi B OpraHU3Me HEMOCPEICTBEHHO IMpeBpallaercs B padoTy.
Takoe oTHOIIEHHE MPHUOIU3UTEIBHO UMEET MECTO, HallpUMeEp, B CIIy4yae MalllWHbI, IPUBOJUMON B
JBUKEHHE aKKymyssTopamu. Ho Mbl Bblllle MOKa3aiM, YTO 3TOT BBIBOJ TaK)K€ HEMPAaBHUJIEH, YTO
XMMHYECKasi DHEPIrUsi B OpPraHU3ME€ TaKK€ HE IPEBpAlIlaeTCs HENOCPEIACTBEHHO, MPU IOMOIIU
Kakux-mubo  TpancpopmaropoB, B  pabory. JKuWBBIE CHCTEMBI HE  SIBISIOTCS  HH
TEPMOJUHAMHYECKUMU, HH XEeMOJAMHAMHYeCKUMU MammHaMd. OHHM BOOOIIE HE SBISAIOTCS
MalllMHAMH B OOBIYHOM CMBICIIE ATOTO CJIOBA; OHU TMOAYMHEHBI 0COOBIM, CBOCOOpA3HBIM 3aKOHAM,
KOTOPBIMU OTJIMYAIOTCS OT MAIIMH U HEXHUBBIX CHUCTEM. 3aKOHBI TEPMOJAMHAMUKH COXPAHSIOT MPH
3TOM CBOE 3HA4YCHHUE, HO NMPOSBIIAIOTCS B COBEPIICHHO MHOW (popMe M HE MOTYT OBITh TPUMEHEHBI K
JKUBBIM CHCTEMaM HEMOCPEACTBEHHO, 0e3 ydeTa 3TUX OCOOBIX 3aKOHOB M 0COOOTrO COCTOSHUS JI
CTpOEHMS XUBOM Marepuu. JIuiip B TOM cilydae, €ciii Mbl OyZeM IMOCTOSHHO IMOMHHUTb 00 3THX
0COOBIX 3aKOHAX, 00 0COOOM COCTOSIHMM M CTPOCHHH >KMBBIX CUCTEM, Mbl CMOKEM TOHATH MPOIIECC
oOMeHa BelIecTB U 3acTpaxyeM celst OT OmMOOK MPH MPUMEHEHHH 3aKOHOB TEPMOIMHAMHKH.
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masa 3 MPOTHUBOPEYUE MEXKY «BHEIIHEW» U «BHYTPEHHE»
PABOTOMH B )KUBBIX CUCTEMAX. IPUHLIUII
YBEJINYUBAIOIIEVCS BHEITHEN PABOTHI KAK
UCTOPUUYECKAS 3BAKOHOMEPHOCTbD

BrickazaHHBIN B MPEABIAYIINX OTICNIAX B IBOSKON (pOpMe 3aKOH JIBMKCHHS KUBOW MaTEPUU
O3HA4aeT, KaK Mbl BHJIUM, YTO paboTa B (PU3NUECKOM MOHHMAHUU 3TOTO CJIOBA, WU, KaK MBI €€
KpaTKo 0003HAYUM, «BHELIHSA pad0Ta», MOXET OBITh MPOU3BEAEHA TOJBKO 3a CUYET CBOOOIHOM
SHEPTUM CTPYKTYPbI )KUBOM Marepuu. OJHAKO B TO K€ BPEMs M3 3TOTO 3aKOHA BBITEKAET, YTO BCS
BOCIPUHSATAs W3BHE, OCBOOOXAAIOIIAsACS B OpraHU3Me BCIEACTBHE MPOLIECCOB BbIPAaBHUBAHUS U
npeBpaiaemMasi B pabOTy HHEprusi MJET Ha NOJJepKaHHE HEPABHOBECHOTO COCTOSIHHS, T.C.
paboToCrocCOOHOCTH OpraHU3Ma, Ha TIOCTPOEHUE U MOAJEPKAHUE CTPYKTYP; UHBIMU CIIOBaMH, OHa
TpaHcHopMHUpyeTCsl B CBOOOJIHYIO IHEPIHIO CTPYKTYPHI, €CJIM B MPOTHUBOINOIOKHOCTh «BHEIIHEH
pabore» ™Mbl 0003HaUYUM STO TIOCTOSHHOE TpaHCcPOpMUpOBaHHE CBOOOMHONW JHEPTUU B
CTPYKTYpHYIO (Ha3BaHHYIO BBIIIE «CTATHUYECKOW paboTOi») KaKk «BHYTPEHHIOI paboTy», TO Hall
3aKOH MO cyllecTBy OyneT O3HadaTb, YTO >KMBask MaTepus MNPOU3BOAUT TOJIBKO BHYTPEHHIOIO
paboty. Buemnssi paGota B cmbiciae (U3MKH, B CMbICIE PabOThl MalIMHBI HAXOIUTCS, TAKHUM
o0pa3oM, B MPOTUBOPEYUHU C OOIIMMHU 3aKOHAMU JIBM)KEHHUS KUBOW MaTepuu. Tak Kak BHELIHSA
paboTa MOXET MPOUCXOJUThH JHIIb 32 CYET CTPYKTYPHOH SHEPruM KUBOM MaTepuu, TO BCAKAs
BHEINHSST paboTa JOJDKHA COMPOBOXKIATHCS YACTUYHBIM WJIM TOJHBIM YHHUYTO)KEHHUEM OSTOU
cTpyKTyphl. HO Tak Kak 1o 3aKOHy ABUKEHUS KUBON MaTEPUU BCS CTPYKTYPHAs U BCSI BOCIIPUHATAS
U3BHE DOHEPrus CIOYXXUT JJi1 T[OAJEpPKaHHWS U BOCCTAHOBJIEHUS JTOW CTPYKTYpbl, T.€.
TpaHcopMHUpyeTCsl BO BHYTPEHHIOI paboTy, TO pe3yJabTaT OJATOW BHYTPEHHEH
paboThl YHHUTOXaeTcss BHemHeW paboToi. B cumy Hamero oOmero 3akoHa
JIBUKCHHSI U M3JI0KEHHBIX B MPEABIAYLIEM OTHAEJEe COOOpa)KeHUIl MpeBpalleHHas BO BHEIIHIOKO
paboTy CTPYKTYypHasi SHEPTHs YKe HE MOKET ObITh yroTpeOieHa 1l BHyTpEHHEH padoThI, T.€. JUIs
NOJZICpXKAHUSI M COXPAaHEHUS HEPABHOBECHBIX CTPYKTYp, a 3HA4UT MU paboTOCoCOOHOCTU
opranusma. Takas SHEprus y»Ke OKOHYATEJIbHO MOTEpsSHA JJIsl BHYTPEHHEH pabOThl U MOXKET OBbITh
BOCCTAaHOBJIEHA TOJIBKO 3a CUET 3HEPruH, BOCIPHUHATON M3 OKpYKAroLIeW cpeabl. DTO Bcerna u
OyJeT MPOUCXOJUTh [0 HALIEMy 3aKOHY IBUKEHHS, €CJIM TOJbKO 3TO BO3MOXHO IPU JAHHBIX
ycnoBusix. CienoBaTeNnbHO, €Clid JEHCTBUTENIEH Halll 3aKOH JBUKEHHS, TO BHEIMHAA palboTa
MOXET NPOMU3BOAUTHCSH XHUBBIMM CHCTEMaMH JHIIb TOTrJxa, KOrjga 3TH
CUCTEMBI KakKuM-Iubo obpa3om HapylmawTcs BHEIMIHUMHU
BO3JACUHCTBUIMHU. OTH HaApyIIEHUs IOJHKHBI TPEMSITCTBOBATH IMPEBPAIICHUIO CBOOOIHON
SHEPTrUU BO BHYTPEHHIOIO PaboTy, T.e. MOAJEPKAHUIO CTPYKTYphI 32 CUET CBOOOJHOW IHEpPrUu
KHUBOM MaTepuu, TEM CaMbIM OCBOOOXKAAs ATy SHEPrHIO Ui BHEIIHed paborel. Takue BHEUIHHE
BO3JICHCTBUS,  HapylLIalOIIUe >KUBYIO CTPYKTYpy M €€ ¢GopMy JBUKEHHS WIM BPEMEHHO
BBIKJIIOYAIOIINE €€ W TeM CaMbIM JEJIAolIe BO3MOXHOM «BHEIIHIOW PabOTy», Mbl Ha3bIBaeM
paszapaxeHusamMmu. [anpiie B riaaBe o pa3ApakeHUd U BO30YXKIEHUU YBUIUM, YTO UMEHHO B
9TOM U COCTOUT POJIb pa3ApakeHuil. 37ech e HaM Ba)KHO JIMIIb YCTaHOBUTH, YTO BHEUIHSS paboTa
BO3MO)XHA TOJIbKO BCJIEJICTBUE BPEMEHHOTO HApYUICHHsI XUBOW CTPYKTYypbl WM €€ (OpMBI
JIBMDKEHUS] U UTO BHEIIHAS M BHYTPEHHsIsI paboTa HaXOAATCsS B MPOTUBOPEUYHH APYT C APYTOM, TaK
KaK 1epBas COMPOBOXKIACTCS] YHUUTO)KEHUEM TOT0, YTO ObLIO CO3/1aHO MPHU OMOIIHM MOCIIETHEMH.

Ho »T0 mporuBopedyue MexXAy BHEIIHEN U BHYTPEHHEH paboToi
c HEOOXOIUMOCTHIO JaHO B caMoM BO3HUKHOBEHUH u
CymecTBOBaHUM XKHUBOM ™Martepuu. OHO HeoTAEIUMO OT CyllecTBa
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KUBOU MaTepHUU U €€ 3aKOHOB JABUXEHUS.Ecnu rae-n100 BO3HUKAET WIM BO3HUKIA
JKMBasi MaTEpHsi, TO OHA HE MOJKET IOCTOSIHHO CYILIECTBOBATH B Ka4€CTBE TaKOBOM, HE IMPOU3BOIS
BHeIIHe paboTel. [1oaToMy U pa3gpaxuMocTh, XOTS Obl M B caMOW CIa0Oi CTENEHU, SIBISICTCS
00IIMM CBOMCTBOM >KMBOM MaTepuu. ITO — pe3yJIbTaT 3aKOHOB JBWIKCHUS XUBOW MaTepwu. Mbl
BUJMM, UYTO, C OJHOM CTOPOHBI, JUIsI COXPAHEHHs HEPaBHOBECHS PaOOTOCIIOCOOHOHN CTPYKTYpHI
JKUBBIX CHCTEM IOCJEAHHE IOJKHBI MOCTOSIHHO HPOM3BOAUTH BHYTPEHHIOIO padoty, g dvero
HEOOXOIMMBI BOCHPUATHE HHEPrHMUM M3 OKpPY)KAIOLIEH cpeiasl U ee TpaHCPOPMHUPOBAHUE B
CTPYKTYpPHYIO 3HEPTHI0. JTO TpaHCHOPMHUPOBAHUE SHEPTUU BOCIPHUHITON MHUILU B CTPYKTYPHYIO
POMCXOUT, MPaB/a, 3a CUET CBOOOJIHON YHEPIrUH, JAHHOW YXKEe B CAaMOM )KMBOH CTPYKTYpe; HO ee
BOCIIPUSITUE W3BHE U MOABOJ K OTAEIbHBIM YacTHI[AM BHYTPH OpraHUM3Ma HE MOTYT IPOHUCXOJIHTH
0e3 3arpaTbl BHeIIHeW palOoThl. Benp, kak Mbl BHAWM, MCTOYHHK PabOTOCIOCOOHOCTH >KHMBBIX
CHUCTEM JaH CaMHM CTPOCHUEM JKHMBBIX CHUCTEM, CAMOM CTPYKTYpOW HMX YacCTei, a HE JICKUT BHE
CUCTEMBI, KaK B Clly4yae IMHAMUYECKOr0 paBHOBECHUs, HAI[PUMEDP B Cilydae BOJONAAA WIN IJIAMEHMU.
XuMHUYECKass WIM COJHEYHass DJHEpPrus, BOCHPUHUMAEMas MKUBOTHBIMM M PpACTEHUAMH W3
OKpY’Kalollel cpejbl, He MOXET ObITh BOCIPHUHATA U MPEBpAIIECHA B YHEPTUI0 pabOTOCHOCOOHOM
CTPYKTYpbI KHBOM CHCTEMbI 0€3 TOro, YTOObl 3Ta CHCTEMa HE MPOU3BENIa BHEIIHEH paboThl. ITO
HEBO3MOXKHO JIaK€ B TOM CJIy4ae, €CJIM Mbl 1103a00THMCS O TOM, YTOOBI 3TH UCTOUYHUKU SHEPIUU
IIOCTOSIHHO M B JOCTATOYHOM KOJIMYECTBE MOJBOAWINCH K OpraHu3my. [10SICHUM 3TO HECKOIBKUMHU
puMepamu.

Korga MBI paccmaTpuBaeM caMbIX IPUMUTUBHBIX MPEICTaBUTEIEH >KMUBOTHOIO MHPA,
HanpuMmep ameOy, TO HaM CTAHOBUTCS SICHBIM, YTO JJI BOCIPUSTHUS MHIIUA BHYTPh OpraHu3Ma
HeoOXoarMa W3BECTHAs CTETNCHb BHEIIHEW paOOThl M3MEHEHHs (HOpMBI. ITa paboTa M3MEHEHHS
dopmMbl HEOOXOOMMAa W B TOM ClIydae, €CIM Mbl KYyJbTHBHPYEM JKMBOTHOE B YCIOBHSX
9KCIIEPUMEHTA U MOCTOSTHHO 3a00THMCSI O TOM, YTOOBI COOTBETCTBYIOLME MUTATEIbHBIE BEIIECTBA
HaxXOAWINCh B KyJbTYpHOU cpene. IIpu ecTecTBEHHBIX yCIIOBUSX IOCJIEIHEE HE UMEET MECTa U
M03TOMY MpHUOABIIAETCS HOBOE HEOOXOAMMOE YCIOBUE JUIsl BOCIIPUSATHS MUIIM U3 OKpYXKarouleu
Cpelbl: IepeMelleHue, COOCTBEHHOE [JBM)KEHHE KJIETKM, KOTOpOE€ B JIaHHOM  Ciydae
OCYUIECTBIISIETCS, KAK M3BECTHO, NMPU MOMOIIH MMOCTOSHHOTO U3MEHEHUs] (JOPMBI, TPUKPEILICHUS U
HNOATSATUBAHUS TeJa, T.C. ONSATh-TAaKU CONPOBOXKIACTCS BHEIIHEH paboTOM, coeprKalascs B HaIIeM
o0uiemM 3aKoHE ABM)KEHHS padoTa MPOTUB OXKUAAEMOIO MpPU MU3MEHEHHH Cpelibl paBHOBecHs (T.€.
npucnocoOeHne) TakuM 00pa3oM B JaHHOM cCllyyae MpeArnosiaraeT padoTy HepeABIKEHHS Kak
HeoOxoaumoe ycioBue. [IpeBpallieHne XUMHYECKOW SHEPrUM BOCHPHUHSTHIX YaCTUI[ IMULIM B
CTPYKTYPHYIO SHEPrUI0 pa3jIMuYHBIX YacTeid OpraHu3sMa B CBOIO OdYepellb C HE0O0XOAUMOCTBHIO
IIPEANOJAracT HaJu4ue HEKOTOPBIX HAIpPABICHHBIX TEUEHUW BHYTPH OpraHu3Ma, T.€. OIATh-TaKh
paboThl B cMbIcie GU3UKU. MBI BUAUM, YTO HEKOTOPAsi, XOTsI Obl 1 MUHUMAaJIbHAsl BHEUIHAS paboTa
HeoOXxouma JIJ1sl IOJIep KaHUSI U CYIIECTBOBAHUI )KMBOM MaTepuu U €€ JBUKCHHUS.

Kak oueBuaHO cienyer u3 Hallero npuMepa, Halu4due BHEIIHEH paboThl HEOOX0IUMO BO BCEX
TeX Ciyd4asx, Korga HeoOxoaumasi JUlsl MOAJEp>KaHUSl CTPYKTYPhI >KMBOM MaTepuUM XUMHYECKas
DHEpPrusi BOCHPUHHUMAETCS M3 OKpPYXaloLIeW Cpelapl HEMOCPEICTBEHHO B BHJIE OPraHUYECKUX
NUTaTeNbHBIX BewiecTB. Ho 3TO He Bcerma mMmeer MeCTO: HalpuMep 3€JIeHbIE PACTeHHS, UL
KOTOPBIX BHEIIHMM MCTOYHHMKOM SHEPTUU CIIyXKHUT COJIHEUHBIH CBET, IPEBPALIAIOT 3Ty SHEPIHUIO B
XMMHUYECKYI0O BHY TP U OpraHu3Ma Ipu NOMOIIU Xjopodusuia. 31ech 0TnagaeT He00X0AUMOCTh BO
BHEIIIHEH paboTe B BUJe U3MEHEHUH (POPMBI U MepeaBIKEHU s BocnpusaTs nunm. [Ipexne yem
UATH JAJbLIE, Mbl OJHAKO YK€ 3/€Ch JOJDKHBI OTMETHTh, YTO B IPOTHBOIOJIOKHOCTH BEChbMa
pacnpoCTpaHEHHOMY MHEHMIO HU pPACTUTENIbHAs KJIETKa, HU AK€ TOJBKO XJIOPOIJIACT HUKOUM
00pazoM He SIBJISIOTCS MPOCTHIM TPpaHC(HOPMATOPOM C ONPEAETICHHON CTPYKTYpOr, HAXOISIICHCS B
PaBHOBECHM M M3MEHSIOLIEHCS JIMIIb IOCTOJIBKY, IIOCKOJIBKY Ha Hee JEHUCTBYET CBET. B
JEHCTBUTENBHOCTA MBI 3[IeCh UMEEM Kak pa3 oOpaTHOE: XJIOPOIIACT CIYKUT (HOTOXMMHUYECKUM
TpaHc(hOpMaTOpOM JIMIIL IOKAa €ro CTPYKTypa HEpaBHOBECHA M TOJJICPKUBACTCA WM BHOBb
oOpa3yercs MyTeM IOCTOSHHOTO MPEBpalleHUs XUMUYECKOW SHEPruu OpraHMYeCKHX BEILIECTB B
KJIETKE, CHHTE3UPOBaHHbIX MPHU MMOMOIIK CAMOT'0 XJIOPOILIACTA, B CBOOOHYIO SHEPTHIO CTPYKTYPHI
XJIOPOIIIacTa, T.€. MPH IMMOMOIIM HEMPEPHIBHON BHYTpEeHHEH paboThl. be3 mocTaBisronero SHePruro
mpolecca JIbIXaHUsl XJIOPOIUIACT MOTHUOAeT; W30JIMPOBAHHBIA U3 KIETKU XJIOPOIUIACT HECTIOCOOEH
TpaHC(OPMHUPOBATH COJHEUHYIO SHEPrHI0 B XMMHYECKyo. Hackonbko ()OTOCHHTE3 3aBUCUT OT
CTPYKTYpbl OCTaJIbHOM MPOTOIIa3Mbl M HACKOJIBKO OH MOJJEPKUBAETCS 3a CUET CTPYKTYpPHOM
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SHEPrMHM TMPOTOIUIA3MBI, — [IOKA3HIBAIOT HOBEHINME HHTEPECHBIC OINBITHL  JIIOOMMEHKO .
CrnenoBarenbHO M B 3TOM CIIy4yae MCIIOJIb30BAHMSI COJIHEYHOW HHEPrUM HAIIM 3aKOHbBI JBMKEHUS
KMBOM MaTepuu HU B KAaKOM CTENEHM HE 3aTparuBaioTcsi. B 3aBUCMMOCTH OT Takoro crocoba
MUTaHUS OTMAJaeT JHIIb HEOOXOAUMOCTh BOCHPHUATUS OPraHWYEeCKUX BEIIECTB MHUTAHUA
HETNOCPEICTBEHHO M3 OKpY’KaIoUIeW cpenbl, a CJIel0BaTelIbHO M HEOOXOIUMOCTh TOW paloThI,
KOTOpasi 3aTpayMBaceTCsl Ha 3TO, T.e. U3MEHEHUs (GOpMbI U mepenBHKeHUs. JleiCTBUTETHLHO MBI
BHUJIUM, YTO ITH JBa BUJA BHEIIHEW paOOThI, BCTPEUAIOIINUECS Y BCEX KUBOTHBIX, OTCYTCTBYIOT Y
pactenuii. CrieroBaTeIbHO, MOMEHT BHEIIHEH paOOThl y pacTeHUH OTCTYIAaeT Ha 3aJHHUM IUIaH 1O
CPaBHCHHMIO C BHYTpPEHHeW paboToi. 3HA4UMT 1M 3TO, YTO BHEIIHssI padoTa 3aech BOOOIIE
OTCYTCTBYET WJIHM XOTS OBl TOJIBKO MOXET OTCyTcTBOBaTh? Hukoum oOpazom. Ocraercs emie
HEO0OXOUMOCTh MPOTOIUIA3MATHYECKUX TOKOB BHYTPH KJICTKH ISl pacIpe/lelICHUs] OPraHuIeCKUX
BEILIECTB B HEW, HEOOXOAMMOCTh pabOThl MPH HW3MEHEHUAX BHEIIHUX YCJIOBUM, HalpuUMep Hpu
n3MeHeHun ocsemieHus. [locnennss popma paboTel HEe 003aTENBHO TOJDKHA BHIPAKATHCS B BUC
MepeMEeHbl MECTa, OHa MOJKET BBIPA3UTHCS MyTEM HU3MEHEHUS IOJIOKEHMSI JIMCTA WU TOJIOKESHHUS
XJIOPOGUIBHBIX 3€pEH, UX paclpeiesieHus] WM CKOPOCTU MX TEepeABUKECHHS BHYTpU KieTku. Ho
Kakaas u3 3TUX (GopM MpUCIOCOOTICHUS, T.€. padOThI, BHITEKAIOIICH M3 HAIIMX OOIIMX 3aKOHOB
JIBUKCHHSI TPOTHUB OKUIAEMOTO TMpPH H3MEHEHHOW Cpele paBHOBECHs, SIBISETCS paboToil B
(hU3MYECKOM CMBICIIE CI0BA U CJIEOBATEIBLHO MPOU3BOIUTCS 32 CUET SIHEPTHH KUBOM CTPYKTYPBHI.
Wtak, Mbl BUIUM, YTO MPOTHBOPEYHE MEXKAY BHEIIHEH M BHYTpPEHHEH pabOoTOW MOsBIIAETCS
y>K€ C BO3HMKHOBEHHEM (OpPMBbI JBIKEHHUS KUBOM MaTepuu, T.€. C BOSHUKHOBEHHEM CaMOW 3TOM
Matepun. OHO OOYyCIIOBIMBAETCA, C OIHOW CTOPOHBI, TEM, YTO JKHBBIE CHUCTEMBI JIOJKHBI
BOCIPUHHMMATh W3BHE JHEPTUI0, HYXHYIO ISl MOAJAEPKaHUA HUX PAOOTOCHOCOOHOCTH, JIOJIKHBI
MPUCTIOCOOATHCSI K BHEITHUM YCJIOBHSIM, C JIPYTOW K€ CTOPOHBI — TEM, YTO BHEIIHSS dHEPTHUS
BHYTPH KHBOUM CHCTEMBI HE TPaHC(HOPMHUPYETCSI HEITOCPEICTBEHHO B (PU3NUYECKYIO padoTy.
CoBepilieHHO OYEBUAHO, YTO POJIb U 3HAYCHHUE BHEIIHEW pabOThI M0 OTHOIICHUIO K OCHOBHOM
(opMe IBMKEHUS JKMBOM MaTepuH — BHYTpEHHEH paboTe — MOTYT OBITh M y PAa3IMYHBIX KUBBIX
CYIIECTB JIEHCTBUTEIHLHO OBIBAIOT BEChbMa PA3IUYHBIMH, 3aBUCAT, C OJTHOM CTOPOHBI, OT CTPYKTYPBI
KUBOTO CYIIECTBA, C APYrOdM — OT OKpY’Karolledl cpenbl, T.e. OT €€ UCTOYHUKOB SHEPruu U OT
W3MEHEHUN mocleAHnX. M3 oOmmX 3aKOHOB JABMKCHHUS KUBOW MaTEepPHH €CTECTBEHHO BBITEKAET,
YTO BCAKOE KUBOE CYLIECTBO JOJKHO 00J1aaTh U3BECTHBIMU PabOTOCIIOCOOHBIMU CTPYKTYPAaMH, 3a
CYEeT BBIPDABHUBAHUS KOTOPBHIX, T.€. YAaCTUYHOTO M BPEMEHHOTO YHHUYTOXKEHHUS, MOXKET
MIPOU3BOJUTHLCS BHEUIHS padoTa 1l BOCIPUSATHUS SHEPTUU U3BHE, IPUCIIOCOOIEHUS K KOJIeOaHUSIM
nocienHeil. B 3ToM cMbIciie Kaxkoe JKMBOE CYIIECTBO 0Oosiee MM MEHee NpPUCHOCOOJICHO K
okpyxarorieii cpene. Kakue jxe HCTOUHMKU SHEPTUH MOTYT OBITh UCIIOJIB30BaHbI IPU TOMOIIIH STUX
CTPYKTYyp WJIM TPU MOMOINM BHEIIHEH padOThl 3a CUET DHEPTHU ITUX CTPYKTYpP, U MPH KAKUX
W3MEHEHUAX HCTOYHUMKOB DSHEPIUM €Ille MOXKET NPOU3BOAUTHCS BHEHIHsS paboTa s
MPUCTIOCOOTCHHUsI — OTO 3aBUCHT, KOHEYHO, OT CaMUX CTPYKTyp. Mbl yKe BHIEIH B
BBIIICTIPUBEACHHBIX CIy4asX, 4TO HalpUMep 3eJeHble BOJOPOCIHM MOTYT UCIOJIb30BaTh 3HEPTHUIO
COJTHEYHOTO CBETa JJisi CO3JaHUs XUMHYECKOW SHEpPruud BHYTPH OpraHM3Ma, B TO BpeMs Kak
OJIHOKJIETOYHBIE JKUBOTHBIE OPraHU3Mbl B Te€X K€ YCJOBMSIX HECIIOCOOHBI HCIOJIb30BaTh 3TOT
WCTOYHUK SHEPTUU. MBI BUJEIH TAK)Ke, YTO 3Ta CIIOCOOHOCTh MPOU3BOUTH XUMHUYECKYIO SHEPTUIO
BHYTpPU OpPTaHMW3Ma UMEET CYILIECTBEHHOE 3HauU€HUe JUIsl ONpeAesieHUs] poju BHEUIHEH paboTbl. Mbl
3HaeM OakTepuil, KOTOpPbIE B COCTOSHUHU HCIOJB30BaTh SHEPTUI0 OKHCICHUS JKejle3a WIM a30Ta
HEOPraHUYECKUX COJIEH JJIsi CHHTE3a OPraHMYeCKUX BEIEeCTB BHYTPU opraHuszMa. Takum oOpazom,
y 3THX OPraHU3MOB OTIMAJACT BHENIHSS padoTa, He00X0auMas JJis MPUCTIOCOOIEHUS K KOJICOaHUSIM
CBETOBOW DHEPIMM U BOCIHPHATHS OpPraHMYECKHX BEIIECTB, T.e. Ta paboTa, KOTOPYIO B TEX K€
YCIIOBUSIX JAPYTHUE OPTraHU3MBbI JOKHBI IPOU3BOJIUTH. BEpOSTHO 37€Ch TaKKe MEHBIICH BHEIIHSS
paboTta, HEOOXoAMMAsl JUIsl BOCIIPUSITUS HEOPraHUYECKUX BEIIECTB U UX PACIpelieleHHs] BHYTPHU
KJIETKH, TaK KaK BO3MOXKHO, YTO B OOJIBINON CTENEHU HCIONB3YIOTCS paboTa OCMOTHYECKUX CHUIT H
muddy3uss BEIMIECTB B IOYBE, KOTOpbIE HE TPEOYIOT HHUKAKOW BHEIIHEH padoThl 3a CcUeT
CTPYKTYpPHOU »Hepruu opranu3ma. Kpome TOro Ham U3BECTHBI )KHBOTHBIE OPTaHU3MbI — ITAPA3UTHI,
KOTOpBIE, MpaB/Aa, BOCOPUHUMAIOT U3BHE OPraHUYECKUE BEIIECTBA, HO Y KOTOPBIX MAYyLIas Ha 3TO
BHEIIHsS paboTa CBeAeHa K MHHUMYMY, TaK KaK OHH XHBYT BHYTPU APYTHX >KUBOTHBIX WIIU
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PaCTUTEIHHBIX OPTraHU3MOB, TPOU3BOIAIIMX ISl HUX 3Ty padory. MTak, MBI BUIUM, 9TO CTCTICHb U
3Ha4YeHHe BHEIIHEH paboThl MOTYT OBITh OYEHb PA3JIMYHBI B 3aBUCUMOCTH OT CTPYKTYpbl OpraHu3Ma
U OT OKpYyXXarollei cpenbl. TeopeTHdeckH 3/1eCh MOXKHO JOMYCTUTh JIOOYI0 BO3MOXHOCTb, U
IIpUpoOJIa MPOSBISET 37€Ch TAKOE pa3HOOOpa3re, UTO OCTABIISIET 033U ce0sl BCAKYIO (haHTa3MIo.

Henp3s nu, olHAKO, yCTAHOBUTH KAKYIO-IMOO 3aKOHOMEPHOCTh B 3TOM pazHooOpasuu? Tak
KaK MBI 37IeChb UMEEM Tiepesl coOoil Bce (OpMBI CO BCEMHU HMX Pa3HOOOpPa3HBIMU CTPYKTypamMH H
CTETIEHSIMU BHEIIHEW pabOThl, TO OYEBUHO, YTO €CIIHU 3/1€Ch BOOOIIE U MMEETCS] 3aKOHOMEPHOCTbD,
TO €€ HY)XHO HCKAaTb B HUCTOPUU Pa3BUTUA 3TUX (POpPM: OHA JOKHA ObITh UCTOPHUUYECKOH
3aKOHOMEPHOCTbHI0. WTak, Mbl JOJDKHBI 3/1€Ch HMCXOJUTh U3 Y4YeHHs 00 HBOJIOIMHU U ee
3aKOHaxX, B HACTOsIEe BpeMsl YK€ OKOHYATEIbHO MOJITBEP)KIEHHOTO ONBITHBIM IyTEM H
CIIy>Kallero He3bIONeMbIM (PyHJAaMEHTOM Ui TEOpEeTHYeCKOr Ouosioruu, — (yHIAaMEHTOM, Ha
KOTOPOM MO>KHO 00OCHOBATh AaJIbHEHIINE TEOPETUUECKHE TOCTPOCHHUSI.

Msl yxe B epBOil I71aBe, Ij1e TOBOPUIIOCH O MPEaMETe U METOJe TeOPETUYECKONH OHMOIOTHH,
BBISICHWIM, YTO SBOJIIOIMOHHAS TEOPHUS YTBEPXKIAeT CIEeAyIollee, >KUBbIE CyIIeCTBa B HX
COBPEMEHHOM Pa3HOOOpa3HM BO3ZHUKIM HE OJHOBPEMEHHO M HE HE3aBHCHUMO JpPYyTr OT Jpyra, HO
UMEIOT CBOIO UCTOpHI0. OHU MPOU3OILIN APYT OT Apyra, 00JagatoT OOIIUM POJIOCIOBHBIM J€PEBOM
U TI0TOMY HaxoisTcs B Oojiee MM MeHee OJU3KOM «KPOBHOM PpOJCTBE» JPYyr C JpPYTrOM.
[Ipoucxoxaenue pa3aMuHbIX BHUJIOB IyTeM OTOOpa OCHOBAHO Ha CIIEAYIOIIMX CBOWMCTBAaxX BCEX
JKUBBIX CYIIECTB: HA Pa3MHOXCHHH, U3MEHUMBOCTH U HACJIEJCTBEHHOCTH. Ha OCHOBE 3THUX CBOWCTB
MIPOUCXOXK/ICHUE BUJIOB HAXOAUT CBOE IOJHOE €CTECTBEHHO-HAayuyHOe oObsicHeHue. Bo m3bexanue
BCSAKHX HEIOPa3yMEHUH W TaBTOJIOTH MBI HE OyJeM OTIEeNSITh APYr OT Apyra MOCIEeIHUE [1Ba
cBoiicTBa U OyZeM IOBOPUTH TOJIBKO O HACJIEICTBEHHOM M3MEHYMBOCTHU, T.€. O MyTal[UsX COIJIacHA
00BbI4HOM TepMuHONOTHU. Toraa Mbl UMEEM JIeTI0 TOJIBKO C JABYMS CBOHCTBAMU: Pa3MHOXKCHHEM U
MYyTaOMJIBHOCTBIO. DBOJIIOIIMOHHAS TEOPHS JIaeT clieayroliee 000CHOBaHNWE BO3HUKHOBEHUS! HOBBIX
dbopM: pa3MHOKEHHE KUBBIX CYIIECTB MPUBOIUT C HEM3OSIKHOCTHIO K BBIMUPAHHUIO OOJBIIMHCTBA
oco0el, Mpexae YeM OHM CMOTYT CHOBa pa3MHOXaThcs. Ecnu Obl OopraHu3Mbl HE 00J1amanu
CBOMCTBOM MyTaOWJIBHOCTH, TO HOBBIC BUIbI HE MOTJIM Obl BO3HHKATh, U TO, KaKHE 0COOH
BBDKHBAIOT U JAJIbLIIE Pa3MHOKAIOTCS, ObLIO ObI BCELIENO MPEAOCTaBICHO CIy4alo, TaK KaKk BCE OHU
OJIMHAKOBBI, C OJIMHAKOBOM BEPOSTHOCTHIO MOMAIAIOT B O0JIee WM MEHee OJaronpusTHBIC YCIOBUS
W, o0namas OJHOM M TOH K€ CTPYKTYpOH, MOTYT HCIOJb30BaTh TOJHKO OJHUHAKOBBIE
MCTOYHUKHU SHEPTUU B OJIMHAKOBBLIX Tpejenax ux koneOanuil. Ho Tak kak opraHu3Mbl 00JaiaroT
MYyTaOMJIBHOCTBIO, TO UX BHYTPEHHSSI CTPYKTypa IOJABEpPKEHA Y OTAEIbHBIX 0COOEH M3MEHEHUSM,
TaKk YTO BEPOSTHOCTb BBDKHMBAHHS HE OJMHAKOBA s BCeX ocoOeil. Bo-mepBwix, pa3iudHbIC
OpraHu3Mbl MOTYT Oyiarojiapst XoTsi Obl MUHUMAJIbHBIM Pa3IMUYUsiM B CBOEH CTPYKTYpE B PA3IMYHON
CTETICHH MPHUCIIOCOOATHCS K KOJIeOaHUsIM BHEIIHUX YCIOBUM, a BO-BTOPBIX, BEPOATHOCTH MOMACTh
B Oosiee WiIuM MeHee OarompusiTHble YCJIOBHUS CTaHOBUTCS He oauHakoBoW. Eciu, Hampumep,
JAHHOE >KMBOTHOE CTAHOBUTCSI 0OOJIee MOJBMKHBIM, I CEMEHA KaKoro-1u00 pacTeHus Oiarogaps
CBOEMY CTPOCHHIO JIETYE€ PA3HOCATCS BETPOM, TO JUJII HUX ECTECTBEHHO YBEJIMYMBAETCSA
BEPOATHOCTH TOMACTh B OoJiee (HO Takke W B MeHee) OnaronpusaTHble ycioBusa. CienoBaTensHo,
BBDKUBYT C OOJbllIeH BEPOSITHOCTBIO T€ 0COOU, KOTOpPHIE BCIEACTBHE HACJIEACTBEHHBIX BapHallMii
CBOCH CTPYKTYPBI WM MOTYT MIPUCIIOCOOISTHCS K OOIBIINUM KOJIEOaHUSIM CPEJIbl HITH K€ ¢ OOJbIIIeiH
BEPOATHOCTbHIO MOMAJAI0T B Oosiee OnaronpusaTHelie yciaoBus. [loa cpenoit Mbl, KOHEYHO, TOHUMAEM
HE TOJIbKO HEOPraHWYEeCKYI0 MPUPOIY, HO M TYCTOTY U COCTaB HACEJIEHHUs, 00pa3yeMoro JApyruMu
’KUBBIMU CyIIeCTBaMHU. J[eJ10 B TOM, YTO, C OJJHOM CTOPOHBI, MEXKy HUMH HACTYIAeT KOHKYpPEHILIUS
3a OrpaHUYCHHBIC MCTOYHHUKH SHEPTUM HEOPTaHMYECKOH MPUPOJbI, KaK HAMPUMEpP BOIY, CBET,
MIOYBY, 3a MUTATEJIbHbIE BEIIECTBA U T.H., C APYroil )K€ CTOPOHBI, OHU CaMH CIIyKaT MUIIEH APYyT
Ipyry ¥ B3auMHO UCTpeOnsiroTcs. Kakue HOBbIE CTPYKTYypbl BO3HHKAIOT, KaKW€ CTPYKTYPBI
YBEJIMYUBAIOT BEPOSITHOCTh BBIKHBAHUS B 3TOM «0ophOe 3a CylIecTBOBaHUE», KOTJa HMeeTcs
0oJIbIIIas BEPOSTHOCTh UX TOSIBICHUS U HAXOJIUTCS JIM MX BO3SHHUKHOBEHHE B KaKOW-IHOO CBSI3U C
BHEIIHUMH YCIIOBUSIMU CYLIECTBOBAaHHS, a TAaKK€ C BbDKMBAHMEM U Pa3MHOXKEHHEM, — 000 BCeM
ATOM SBOJIIOIMOHHAS TEOPUS HUYETr0 HE TOBOPUT. Masio TOr0 BO3HHUKHOBEHHE HACIEICTBEHHBIX
BapHalMii paccMaTpUBaETCs MPOCTO KAK CBOMCTBO JKUBBIX OpPraHU3MOB, M B COBPEMEHHOU
OHMOJIOTUM OTpPHIIAETCS BCSAKAs 3aKOHOMEPHOCTh, Kacaromiasicss OopM M 4acTOThl Bapualuii, a
CIICIOBATCIIbHO M BCSAKAs 3aKOHOMEpPHAs 3aBHCHUMOCTh OT BBDKHBAHHUS WU BBIMUPDAHHS WU OT
pa3MHOXKEHHUs1 opraHu3MoB. Kakue Bapualyy MOSBISIOTCS W KOTJla OHM BO3HHKAIOT, SIBISIETCS
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CJIEZIOBATEINILHO JIEJIOM citydasi. B riiaBe 00 9BOJIIOLUHU MBI YBUIUM, YTO 3TOT B3IJISA COBPEMEHHOTO
ydeHus 00 3BOJIIOLUK OOYCIIOBIEH HEJOCTATOYHBIM 3HAHMEM OOILIMX 3aKOHOB JABMXKEHHUS KUBOMU
MaTepUH U YTO MPUMEHEHHUE 3TUX 3aKOHOB U B 3TOH 00J1aCTH MO3BOJISIET HAM IIy0Ke POHUKHYTH B
CYIIHOCTb SIBJICHHH U YCTAaHOBUTH HEKOTOPbIE 3aKOHOMEPHOCTH. 3]I€Ch K€ Mbl TOJIBKO MOKaXKEM,
YTO HA OCHOBAaHMM COBPEMEHHOTO 3BOJIIOIMOHHOTO YYEHHsS M HAIIUX OOIIMX 3aKOHOB JIBHXKCHHS
KUBOM MaTepud Mbl NPUXOJUM K 3aKOHOMEPHOCTHU B MCTOPHUHM Pa3BUTHUS
OpPraHU3MOB, Kacawuencs NPOTUBOPEUYUN MEXAY BHEIIHE U u
BHYTpeHHe# paboToii.

X0Ts MOSIBIEHUE HACIIEIACTBEHHBIX BapUalMid CTPYKTYPBI U SIBJISIETCS YUCTO CIy4ailHBIM, HO
BBDKMBAHHME TOW WJIM MHOM OCOOM TMPOMCXOIUT YK€ HE C OJWHAKOBOW BEPOATHOCTHIO. Kak MbI
BUJIeNH, OOJbIICH BEPOATHOCTHIO BBDKUTH O0JIQAal0OT T€ O0COOM, KOTOpbIE MIM MOTYT
MIPUCTIOCOOIIATHCSA K OOJBIIUM KOJIEOAHHUSIM OKPYKAIOUIEH Cpellbl Uiu C OOJIbIIeH BEPOSITHOCTHIO
MOTAJIal0T B OyaronpusiTHeIe ycioBus. Ho MbI BUaenu, 4To Kak Npucnoco0IsieMoCTh K N3MEHEHHSIM
HMCTOYHUKOB SHEPIrUU B OKpYXKalollel cpeie, BOCIPUHUMAEMbIX IPU JaHHOM CTPYKType, Tak U
BEPOSATHOCTH MOMACTh B O0siee OaronpusaTHbie YCIOBHS (T.€. MOABMKHOCTh OPraHU3MOB) B 00IIEM
TeM OoJibllle, YeM OOJIbIlle BHENIHEH pabOThl MOXKET OBITh MPOU3BEACHO IMPHU IMPOUYUX PABHBIX
ycnoBuax. KoHewyHo, 3TO mpaBWiiO JIEHCTBUTENBHO JIMIIb B CaMbIX OOLIMX 4YepTax, 3Ta CBS3b
HUKOMM 00pa3oM He SBISETCS HENOCPEACTBEHHON: HHU BEpOSITHOCTh IOmacTb B Oolee
OJIaroNpUITHBIE YCIIOBUSL HU MPUCTIOCOOISIEMOCTh K OONBIINM KOJIEOAaHUSIM UCTOYHUKOB YHEPTUH B
OKpyXarollled cpele He MOBBIIIAIOTCS M HE MOTYT IOBBIIIATHCS TOJIBKO IyTEM YBEIUYEHUS
BHeIIHeH paboTsl. Tak, HanpuMep, 0oJbIIasi MOABHKHOCTD, T.€. 0OJbIIAs BEPOSITHOCTH MONACTh B
OJIaronpusITHbIE YCIOBHS MPU HEU3MEHHBIX CTPYKTYpax, CIYy>KallUX AJisi BOCIPUSATUS DHEPIUH,
MOJKET ObITh 00yCIIOBJIEHA HE TOJBKO YBEIMYCHHEM BHEIIHEH paboTOCIOCOOHOCTH, T.€. OObLIeH
COOCTBEHHOM MOJIB)KHOCTBIO OpPraHM3Ma, HO M TaKOH CTPYKTYPOW, KOTOpasl MCIOJB3YET CHJIBI
OKpY’Kalollel cpeapl, Ipu KOTOpOH paboTa, HEOOXoaumas Uil TMEPEeIBMXKEHUS, MPOU3BOIUTCS
STUMM BHEIIHMMHU CWiIaMd. Mbl HaboaeM 3TO, HAapuUMeEp, HAa CTPOCHHHM HEKOTOPBIX CEMSH,
KOTOpBIE JIErye Pa3HOCATCS BETPOM, M Takas CTPYKTypa CO3aeT Uil HUX OOJIBIIYI0 BEPOSTHOCTD
rornacTb B OJIarONpPUATHBIE YCIOBUS 0€3 BCSKOro ycuieHHsl BHeImHeW paborel. C apyroil xe
CTOPOHBI, IPUCTIOCOOIIEMOCTh K KOJICOaHUSM UCTOUHUKOB YHEPTUU MOXKET OBITh MOBBIIICHA U NIPU
HEUM3MEHHOI cpe/le He TOJBKO IyTEeM YBEJIMUYEHHUS BHEIIHEW padoThl: HaNpUMEp Yy pacTeHH
WCIOJIb30BAHUE SHEPTHUHM COJHEYHOTO CBETa MOXKET OBITh MOBBIIMIEHO HE TOJBKO MPH IMOMOIIH
CTPYKTYp, MO3BOJISIIOIIUX MPOU3BOJUTH BHEIIHIOW paboTy, Kak-TO: IMOBOpayMBaHUE JIHCTHEB,
nepeMeleHne XJI0pOIUIaCTOB BHYTPHU KJIETOK U T.II., HO TaKXkKe U 0e3 yBEeJIMUEeHUs BHEIIHEH paboThI
IIpY MTOMOLIM TaKUX CTPYKTYp, KaK Hampumep OoJbllias NOBEPXHOCTh JIMCTHEB U T.I. To ke camoe
OTHOCUTCSL M K >KMBOTHBIM OpraHu3MaMm, IMpHYeM M 3/eCh NPUCHOCOOISIEMOCTh K OOJBIIUM
KoJ1e0aHusM cpeibl MOXKET OBbITh JIOCTUTHYTA MPU MOMOIIU CTPYKTYP, IMO3BOJISIIOIIMX, HAIIPUMED,
IpU BOCHPUATUH MUINM JyYllle HCIOIb30BaTh OCMOTHYECKHE CHJIBI OKpYyXaromeil cpensl 0e3
yBEJIMYEHHUS BHELIHEH paboThl opranu3Ma. HakoHel BOSHUKAIOT HOBbIE CTPYKTYPHI, TO3BOJISIOIINE
UCIOJIb30BAaTh HOBBIE UCTOYHHMKH SHEPTHH OKPY)KAIOLIEH cpelbl, KaKk Mbl 3TO BUJEIU HA MPHUMEpE
JKEJIe3HbIX M a30THBIX OakTepuil. Bocnpusitue 3TMX HOBBIX MCTOYHUKOB SHEPTrUU HE 00s3aTENBHO
COIIPOBOJKIAETCS YBEJIIMYEHUEM BHEIIHEH paboThl; HA000POT, MBI BUIEIH, YTO B IMPUBEICHHBIX
npuMepax uMeer Mecto obpaTHoe. Tak, 3e/eHble pacTeHHs JIOJDKHBI MMPOU3BOJIUTH 3HAYUTEIBHO
MeHbIlIe BHEMIHEH palboThl Oiaromapst cBOed CIOCOOHOCTH HCHOJB30BATH SHEPTHIO COJHEYHOIO
cBeTa i1 00pa30BaHUs XUMUYECKOW SHEPruu BHYTpU opranuima. /lanee mMbl 3HaeM, YTO Mapa3uThl
U CUMOUOHTBHI, MOTYIIME HCIOJB30BaTh pPabOTy JpPYrMx OpPraHU3MOB MM O0OPa30BaHHYIO
MOCIEAHUMH XUMHUYECKYIO0 DHEPIHi0, AOKHBI MMPOU3BOJIUTE ISl 3TOro He Ooiiblie, a, Ha000poT,
MeHbIlle BHEMHEH palOoTbl. [Ipym moMoImM 3THUX HOBBIX CTPYKTYp, MO3BOJISIOLIMX HCIOJIB30BAThH
HOBBIE€ BHEIIHWE UCTOYHUKH YHEPTUH JJi1 BHYTPEHHEH paOoThl, T.€. AJIs MOAJIEPKaHUs U CO3AaHUS
HEPaBHOBECHBIX CTPYKTYp JKMBOH MaTepuu, TAaKXKe YBEJIWYMBAETCS BEPOSITHOCTh BBDKHUBAHHS B
O0opb0e 3a CyIIecTBOBAaHHE.

Wrax, Mbl BUIUM, YTO OOJIBIIIAs BEPOSTHOCTh BEDKUBAHUS B 00pHOE 32 CYIIECTBOBAaHHE MOXKET
ObITh oOOecrieyeHa HE TOJBKO IyTEM YBEJIMYEHHs] BHEUIHeW padoThl M MOITOMY HE Bcerjaa
COMPOBOXKAAETCA TaKUM YyBeludeHueM. Ho mapamiensHO C  YBEIWYMBAIONICHCS TyCTOTOM
HACeJICHHsI, SBIISIONICHCS HEU30EKHBIM IOCIEACTBUEM pPAa3MHOKEHHsSI OpPraHu3MOB, H C
YBEJIMYUBAIOLIUMCSI PACHpPOCTPAHEHUEM HOBBIX (OPM Ha HOBBIX TEPPUTOPUAX B pe3yJbTaTe
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BO3HHKHOBEHUSI HOBBIX CTPYKTYp, MO3BOJISIONIMX HCIIOJIB30BaTh HOBBIE HMCTOYHHKH SHEPIHH, —
napajuleIbHO € 3THUM HEW30€XHO HUAET MOBBILICHHE POJM M 3HAU€HUs BHEIIHEH padoThl IO
CpPaBHEHMIO C BHyTpeHHeW. C OJIHOI CTOpPOHBI, IpPU YBEIUYMUBAIOIIEHCA TyCTOTE HACEJIECHHUS
OJIMHAKOBBIX OpPraHU3MOB, T.€. HCIIOJIb3YIOIIUX OJMHAKOBBIE HCTOYHMKHU SHEPIUHU, BEPOSTHOCTH
BbDKMBAHHMS TeM OOJbIlle, 4eM OOJbIIyI0 BHEIIHIOK padoTy MOryT MpPOU3BOAUThH JAaHHBIC
opraHu3Mbl Onarogapss cBouM cTpykTypam. C Apyroil CTOpPOHBI, Jake NPU BO3HUKHOBEHHUU
CTPYKTYp, MO3BOJISIOMIMX HCIIOIB30BaTh HOBBIE MCTOYHHUKU SHEPIMU U CIIEIOBATENILHO 3aCEIHUTh
HOBBIE, JIO TOro cinabo WM Jake COBCEM HE 3acelieHHble o0yacTu, OOJblias BEpOSTHOCTH
BBDKHMBAHUS 00ECTIEUNBACTCSI STUMHU HOBBIMU CTPYKTYpPaMU JIMIIb IO T€X MOp, TIOKa ¥ B ATOH HOBOM
cpelle TycTOTa HacelIeHUsl B Pe3yJIbTaTe Pa3MHOKEHUSI HE YBEJIMYUTCS HACTOJIBKO, YTO BHDKUBAHHE
BHOBb CTaHET BO3MOXXHBIM TOJIbKO MPHU MOMOIIU CTPYKTYp, TMO3BOJISIIONIMX OMNSTh-TAKU WM
YBEJIMUYUTH BHEIIHIOK padOTy WM UCMOIb30BaTh HOBbIE HICTOYHUKH SHEPTUU U T.1.

MBI BUIUM, YTO UCTOPUYECKOE Pa3BUTHE pa3zHO0Opa3us POpM >KHUBBIX CUCTEM JOJKHO OBLIO
MIPOUCXOAUTH B JBYX HaIlpaBJICHUAX: 1) B HAIpaBJIE€HUU yBEJIUYEHHS pPa3HOOOpa3us OJHOBPEMEHHO
CYLIECTBYIOIIUX (OpPM B OTHOIIEHHUH HCIOJIB30BAHUS PA3IMYHBIX HCTOYHUKOB DJHEPIrUU U
pPa3IMYHBIX BHEUIHMX YCJIOBHUH, 2) B HalpaBICHUU YBEIUYEHHUS BHEIIHEH paldOThl B Mpejenax
OJTHOM M TOM xe rpynmnsl popm. OHAKO OTHION HE CIIEAYET AyMaTh, YTO PA3JIMUHbIE IPYyMIbl HopM
CYIIECTBYIOT HE3aBHCHMO JIPYr OT Jpyra, Jaxe €CiId OHH HCHOJb3YIOT pPa3U4HbIe HCTOUHUKU
sHepruu. OHHM COCYLIECTBYIOT BO BPEMEHM M B HPOCTPAHCTBE U IO 3STOMY COCTABIISIOT
OKPYXaIOIIYI0 Cpelly U HUCTOYHMK SHEpruu JApyr Juist apyra. OOpazoBaHHasi pacTEHUSIMH BHYTpPH
OpraHu3Ma Ipu MOMOIIY COJTHEYHOI'O CBETa XMMHUYECKasl SHEPrHsl UCIOJIb3yeTCs KUBOTHBIMU Kak
UCTOYHUK sHepruu. OOpa3oBaHHAsi OPraHU3MOM-XO3IMHOM XHMHUYECKasi SHEpPrusl HCIOIb3yeTcs
[apa3uToOM, YeM HAaHOCUTCS Bpen X03suHy. OJUH BUJ KUBOTHBIX KHBET 3a CUET APyroro u 1.1. B
9TOI 60pKOE 3a CyIIECTBOBAHNE BHEIIHSA pab0Ta, OUEBHIHO, TOJIy4aeT BCe OOJIbIIee 3HAUCHHUE JIJIS
BEPOSATHOCTH BbDKMBAaHUSA. BEpOSTHOCTh BRDKMBAHUS TOBBIIIACTCS HE TOJBKO TE€M, YTO B Mpeaenax
OJIMHAKOBBIX (hopM Wi GOpM, HAXOIAMIMXCS B OJIU3KOM POJCTBE, NMPHU MPOUYUX PABHBIX YCIOBUSIX
CTPYKTYPBI Aal0OT BO3MOXKHOCTb ITPOU3BOIUTH OOJBIIYI0 BHELIHIO padoTy, HO U TEM, YTO CTEIECHb
BHEIIIHEW pabOThI Y OAHOU (DOPMBI BBIIIE, YEM Y JPYTOM.

Wtak, Mbl TPUXOAUM K CIEOYIOIIEMY BBIBOJY: B XOJ€ BO3HUKHOBEHHA
pa3HooOpa3uss ¢GoOopM IKHUBBIX CYIMECTB poOJdb BHEemHEeW paboOTH
CTAaHOBUTCA Bce Oolee BaXHOH, BCIENCTBHE YE€ro HMOCHEAHSAS JTOJXKHA

YyBEJIHMUYHUBATHCA. OJDTa 3aKOHOMEPHOCTHb SABJISIETCSI HE TNpAMOHUH, a
UCTOPUYECKOM, OCyUI€CTBISOIIENCS c HEOOXOAUMOCTHIO gyepes
ONIMHOYHOE M caydyalHoe. B dYacTHOCTHM M3 BBHIIENPHUBEAECHHBIX
coobpaxeHUH  BBITEKAaeT CclHeAyloIlee: cCpelM OJUHAKOBBIX MU
POACTBEHHBIX GOpPM, NOJNB3YWIIUXCs OJd BHYTpeHHeH paboThl, T.e. AT
nNoAgEp)KAHUA " CO31aHUA CBOMX HEpPaBHOBECHBIX CTPYKTYD,

ONMHAaKOBBIMU HCTOYHHUKAMHU HHEPruu B OJHOW U TOH K€ MECTHOCTH,
6onee npeBHHuEe GOpMB 00NagalT MEHEE Pa3BUTBIMU CTPYKTypaMu As
BHemHEeN paboTh, yeM Oonee mno3aHue. Mnum, d9Tro O3HavaeT TO XKe
caMoe: BHOBb BO3HHUKawmue (GOpMBl, MOTYIIHE HUCHOJb30BAaTh HOBBIE
HCTOYHUKHU DHEPrUHU U HOBYIO OKpYXXAIIMYyI cCpeny, BHayajle obnanarT
MEHbIEN CHOCOOHOCTHIO K BHEIMHEH paboTe; mociaeqHssl y HUX majgaeT
10 MUHMMYMa C T€M, YTOOB MOTOM BHOBbH HOBBICUTHCSH B MpeJesiax TOMH
ke camMoW rpynnb ¢opwm. [IpuMepoM MOTyT CIyXKUTh pacTE€HHs, HCIOJIb3YIOLIHNE
CBETOBYIO DHEprHI0, Mapa3uThl, a30THbIE U TepModuibHble OakTepuu u T.A4. Hakoneu, cpenu
BCEX OJHOBPEMEHHO CYImEecTBYHMmMUX ¢(GopM MaKCHMyM BHEUHEH
paboThl cO BpeMeHEM BO3pacTaerT.

3/1ech YMECTHO CKa3aTh HECKOJBKO CJIOB O XapaKTepe 3TOH 3aKOHOMEPHOCTH, TEM 0oJjiee uTo
TaKhe MCTOPUYECKUE 3aKOHOMEPHOCTH, TOBOPAIIUE O HAMPaBICHHOCTU B Pa3BUTHH BUIOB, OYECHb
YaCTO BBI3BIBAIOT XOTS M MOHSTHBINA, HO HE BCeria 000OCHOBaHHBIM UCIYT Y OMOJIOTOB U JJAIOT MOBOJ
U1 UEJoTo psga HemopazyMeHuil. [IpudmHOM 3TOro, Kak Mbl y»K€ TOBOPHWIIM B MEPBOMl TJiaBe,
ABIISIETCS TO, YTO TAKUE «TEH/ICHLMW» B HAMPABICHUU PAa3BUTHSI OUYEHb YACTO MOTYT MPHUBECTH K
BUTAJTMCTUYECKIM KOHIICTIIMSIM U €IIe Yallle UCXOAIT U3 HUX. Tak Ha3pIBaeMas «JIECTHUIIA JKUBBIX
cymectB» Jlamapka, pa3iauuHble TEOpUM OPTOreHe3a, — BCE OHM HUMEIOT TOoJ  CcoO0oi
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BUTAIHCTUYCCKYI0 OCHOBY. JTO OOYCIIOBJIMBACTCS TEM, YTO M CAaMH BUTAIHMCTHI HE MOTYT cebe
MPEACTaBUTh JIPYTOM 3aKOHOMEPHOCTH KpPOME HEMOCPEACTBEHHOM M MO CYIIECTBY BHEUIHE
kay3anpHOW. Korma oHM HaOMONAIOT WIM JIyMalT, 4YTO HAOMIOJAIOT, KaKyl-HUOYIb
3aKOHOMEPHOCTh B Pa3BUTUH, TO OHHM CUYUTAIOT HEOOXOAMMBIM MPHUHATH U I Hee
HEMOCPEACTBEHHYIO, JISXKAIyI0 BOBHE JICHCTBYIONIYIO MPUYHHY, KaKyHO-HHOYAb I€IeCO00pa3HyIo
SHTenexur. Torga NPUYMHHOW 3aKOHOMEPHOCTH IMPOTHMBOIIOCTABISETCS TaK Ha3bIBaeMas
(duHaNbHAS, LEJIeCTPEMUTENbHAS 3aKOHOMEPHOCTh. JTO MPOTUBONOCTABICHHE B KOPHE HEBEPHO,
TaK KaK U3 TOTO, YTO 3aKOHOMEPHOCTh HE MOXKET OBITh CBeJieHa O€3 OcTaTKa K BHEIIIHE Kay3aJbHbIM
OTHOIICHHUSAM, HUKOMM OOpa3oM HE BBITEKaeT HEOOXOAMMOCTb (UHATIBHOM 3aKOHOMEPHOCTH,
1enecoo0pa3HoCTH, T.€. TEIEOJIOrHueckoro MoMenTa. Mrak, Takoe NpoTHBONOCTABIEHUE B CMbICIIE
tertium non datur HempaBwibHO. CyIIECTBYIOT HCTOPHYECKHME 3aKOHOMEPHOCTH, HE
ucyeprpiBaroniyecs 0e3 ocraTka BHEIIHE Kay3aJbHbIMU OTHOIICHHUSMU U, TEM HE MEHee, He
MMEIOIME HHUYero OoOmero ¢ IeNecoo0pa3sHOCThI0, JHTENexXuell wiu Teneonorueir. Ho
MIPOTHBOIIOCTaBIICHHE ()UHATLHON M Kay3aJIbHOW 3aKOHOMEPHOCTEH B TOM CMBICJIE, YTO TIEpBas
SKOOBI SIBJIICTCS JPYTMM OOBSCHEHHWEM, HE OCHOBAHHBIM Ha TMPUYUHHON CBS3U, TaKXKe
HEMpPaBWIbHO, TAK KaK KOTJa BUTAJIMCThI CYUTAIOT ce0s BHIHYKICHHBIMU MPUOETHYTh K (PUHAIBHOM
3aKOHOMEPHOCTH, TO OHHU MPHU STOM BCE K€ HE MOTYT OCBOOOIUTHCS OT MPEACTABICHUS O YHUCTO
MIPUYMHHOM CBA3U KaK €IMHCTBEHHO BO3MOYKHOM HCUYEPHBIBAIOLIEH 3aKOHOMEPHOCTH, IOYEMY U
CUMTAIOT HEOOXOTUMBIM MPUOETHYTh K BHE JICKaIIeH NMpuinHe B (hOpME IHTEIEXHUH, CBOAS TaKUM
0o0pa3oM JaHHYI0 3aKOHOMEPHOCTb B KOHIIE KOHIIOB OIISITb-TaKM K YHCTO BHEIIHE Kay3aJbHOM.
Hcropuueckux 3aKOHOMEPHOCTEHM, OCHOBAHHBIX HAa CAMMX 3aKOHAX JBUKEHUS KUBOU MaTEpUH C €€
HEU30EKHBIM B3aMMOJICHCTBHEM C OKpYXalolleld cpenoi, oHM He 3HawT. K cokaneHuto, c
HEKOTOPBIMH MAaTEPHATUCTAMH JIeJI0 4acTO OOCTOUT HEMHOTHM JIy4Ile: XOTS OHHU U TOBOPSAT 00
HACTOPUYECKUX 3aKOHOMEPHOCTSX, HO OTBEPrarOT UX B KAYECTBE HUJICATUCTUYECKUX, U TIOITOMY HE
BUJISIT MX, BBIIUIECKUBAs, TAKUM 00pa3oM, pebeHKa BMECTE C BOJIOMH.

[ToaTroMy ymecTeH BONpOC, KOrja Mbl HMEEM TMpaBO TOBOPUTH OO0 HUCTOPHUYECKOMN
3aKOHOMEPHOCTH M B YE€M OHa COCTOMUT. B ueM ee paznuuue ot yucto KayzanbHou? [Ipexnae Bcero
SCHO, 4YTO 3aKOHOMEPHOE€ HW3MEHEHUE BO BPEMEHHM HE SBISETCA CYLIECTBEHHBIM IPU3HAKOM
HCTOPUYECKOM 3aKOHOMEPHOCTU. [IBM)KEHHME 3eMJIM BOKPYI COJIHIIA M €€ TOJOXKEHHE B
MIPOCTPAHCTBE CTPOTO 3aBUCIT OT BPEMEHHU, U Mbl MOXKEM IPEJCKa3aTh €€ MOJ0KEHUE C OO0JIbLION
TOYHOCTBIO Ha JHU, TOJbl, IECATKH JIET BIepea. TeM He MeHee, Mbl 3/1eCh OYEBUHO HE UMEEM Jiesia
C UCTOPUYECKON 3aKOHOMEPHOCTBI). JTa 3aKOHOMEPHOCTh BO BPEMEHHU OJIHO3HAYHO OIPEAEIISIETCS
JNEHCTBYIOMMMHU MPUYMHAMU MPUTSDKEHUS MAcC U TMOJIOKEHHUS HEOECHBIX TEJI OTHOCUTENBHO JIPYT
npyra. To e caMmoe UMeeT MecTo U IpH MaJCHUU Tella B ITyCTOTE, MOCKOJIbKY MOXKHO IMpeHeOpedb
CONPOTUBIIEHUEM BO3/lyXa. 3JE€Ch Mbl TAaKK€ MMEEM BBIPRXKCHHYIO 3aKOHAMH MaJI€HUS TOYHYIO
3aBUCHMOCTh TMOJOXEHHUSI U CKOPOCTH MAJarollero Tela OT BPEMEHH, — 3aBUCHUMOCTh, Takxke 0e3
OCTaTKa BBIBOJAMMYIO M3 B3aUMHOTO MPUTSIKEHUS W MPOCTPAHCTBEHHBIX OTHOIIeHW. Ho kak
00CTOUT /€10, HAlIPUMEP CO CIIEAYIOUIEH 3aKOHOMEPHOCTBIO: BCSIKOE TEJO0, YIEIbHbIN BEC KOTOPOIO
0oJbIle, UeM BO3/yXa, PAaHO WUJIM MO3JHO YIAJeT, HEB3Upask Ha BETEP U COMPOTUBIICHHE BO3AyXa U
HE3aBHUCHMO OT CIIy4allHbIX HANpPABJICHUN W CWJIBI BETpa U OT IIOJIOKEHUS TEJIa OTHOCHUTEIBHO
3emnn? 31ech mepe]] HaMU 3aKOHOMEPHOCTh, C HEOOXOIMMOCTHIO OCYIIECTBIISFOIIASACS BO BPEMEHH
Yyepe3 4yacTHOE W cliydaiiHoe. JIeTAmuid JucT MOKeT OBITh MOAHAT BBEPX, B CICAYIOIIMA MOMEHT
BHOBb yNacTh BHU3 M T.JA.; BCSAKHUM MOCIEIYIOLIMA MOMEHT JABM)XEHHUS B 3HAUUTEIBLHOU Mepe
HE3aBHCUM OT MpPEAbIAYLIEro, HE MOXET ObITh OIpejAeseH 3apaHee, M, TEM HE MEHEe, MOKHO
npeAcKa3aTb, YTO CO BPEMEHEM JIUCT yHaJeT Ha 3€MII0. BBITh MOXET 3Ta 3aKOHOMEPHOCTh
sBisieTcst uctopuueckor? Hu B koeMm ciydae. [{eno B ToM, 4TO ¥ 3Ta 3aKOHOMEPHOCTH 00YyCIIOBIIEHA
JEUCTBYIOLEH IIPUYMHOM, OCTAIOLIENC] HEU3MEHHOU BO BPEMEHH, @ UMEHHO IIPUTSKEHUEM 3EMIIU.
MBI uMeeM HEU3MEHHOE II0JIE MPUTSIKEHUS 3€MJIM, IOCTOSHHO JACHCTBYHOLIEE B OJHOM
HalpaBJieHUW — K IEHTPY 3€MJIM, U TO03TOMY €ro CIEeAyeT pacCMaTpuBaTh Kak JACHCTBYolIee
HE3aBHCHMO OT JABI)KEHHUH BO3JyXa, KaKk BHE Jiexallyro npuuuHy. s Toro >xe 4toObl ObuLia
HCTOpUYECKas 3aKOHOMEPHOCTh HE JJOCTATOYHO, YTOOBI JCHCTBYIOMIAs PUYHMHA, B JAHHOM CIy4ae,
HaIrpuMep, NoJie MPUTSHKEHUs, caMa M3MEHsUIach BO BPEMEHH, TaK KaK 3TO HE MEHSET Jela Mo
CYLIECTBY, a JHIIb YCIOXHSAET Kay3albHble OTHOWIEHHUS. Jligs TOro dYToOBl MOXHO OBLIO
paccMaTpuBath I0J€ NPUTHKEHUS] HE B KAYECTBE BHE JICXKAIICH MPUUYMHBI, I0JDKHA CYIIECTBOBATH
3aBUCUMOCTh. MexXy ABMKEHUSMU BO3IyXa M U3MEHEHMSIMHU 3TOTO mnojis Bo Bpemenu. Ho Torma
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BO3HMKAET BOIIPOC: KAK K€ BO3MOKHO, YTO 3aKOHOMEPHOCTD MaJICHMS HA 36MIIK0 OCYILECTBIIAETCA C
HEOOXOIMMOCTBIO, €CIIU JBMKEHHS BO3/lyXa CaMU HE MOAYMHEHbI ONPEIeIEHHONW 3aKOHOMEPHOCTH,
a SBIAIOTCA ciydaiiHbiMu? Benp ecim  CyliecTBYeT 3aKOHOMEpHash 3aBUCHMOCTb MEXKIY
W3MCHEHUSIMU JBWKCHHUU BO3JyXa M W3MCHCHUSAMH IIOJSA NPUTSHKEHUS, TO IOCIEIHUE TAKKE
JIOJDKHBI HOCUTh CITyYalHbIM XapakTep, U MaJeHUE JIUCTAa HE OCYLIECTBUTCS ¢ HEOOXOIMMOCTBIO.

C 4McTO BHEIIHE Kay3aJbHOM TOYKHU 3pEHHUs 3TO HENOHATHO. Beab eciaun ofHa nepeMeHHas,
HalnpuMep HaNpaBjCHUE [BW)KCHUS BO3/yXa, SBISETCS KaKOH-1M00 OJHO3HAYHOH (yHKIMEH
BPEMCHHM, a JIpyras IepeMeHHas, B JaHHOM CJIy4ae HaIpPaBICHUE IOJIS TSKECTH, TOXKE SIBISECTCA
dyHKUIMEH BpeMEHH, TO IpU HAJMYMU 3aKOHOMEPHOW CBSI3U MEXIY O0CMMH XapaKTep U3MEHEHUH
OJIHOW TIEPEMEHHON C HEOOXOIMMOCTHIO JIaH XapaKTepoM H3MEHEHHH aApyroi. Beap m3aMeHeHHs
OJHOM IIEPEMEHHOM BO BPEMEHUM MOIyT JIMIIb TOrAA IPOUMCXOAUTH IO OIPEIEICHHOU
3aKOHOMEPHOCTHU (HalpuMep, MOHOTOHHO BO3pacTasl MM MEPUOAMYECKH ), HEB3UPAsl HA CITy4alHbIN
XapakTep U3MEHEHHUI BO BPEMEHHU JIPYroil IepeMEeHHOM, eciii 06€ OHM HE3aBHCHUMBI JIpYT OT Apyra.
Takast Touka 3peHUs IIPABWIbHA, OJHAKO, JHIUb B TOM CIIydae, €CIM Mbl CUMTACM, YTO B3aMMHAs
3aBHCUMOCTh IE€PEMEHHBIX OCYILECTBIISICTCS TOJBKO MPH CIEAYIOUMX YCIOBHAX: 1) Koraa
3aKOHOMEpHAs 3aBUCHUMOCTb O0OEHMX NEPEMEHHbIX B3aUMHA U OJHO3HAYHA, T.€. U3MEHEHMs OJIHOU
OTIpeNIeNIAI0T U3MEHEHHs IPYToi U Ha0O0OpOT, 2) KOI/la 3Ta 3aBUCUMOCTb caMa He M3MEHSETCS BO
BpeMeHHU, 3) Korja BpeMsi B KaueCTBE HE3aBHCHMOM MEPEMEHHOW HE UTpPaeT CIEeIUATBbHON POJIH
BCJIEJICTBHE Kakoro-nubo (akropa HHEpLUUH, T.e. KOIJAa WIM BO3HUKHOBEHHME KaKOI0-JIHOO
U3MEHEHUs TaK e BEPOSTHO BO BPEMEHH, KaK U €ro MCUE3HOBEHHUE, WIIM K€ MOYKHO IIpeHeOpeyb
3TUM (akTopoM HHepiMH. Ho Bce 3TH Tpu yciaoBus OyAyT HE BBIIIOJHEHBI, €CIM HEKOTOphIE
CYILECTBEHHBIC 3aKOHBI JBWKECHUS CHCTEMbI IEPEKPBIBAIOT 3Ty 3aKOHOMEDHYI 3aBUCHUMOCTH
MEXIy 00eMMHU MEepEeMEHHbIMM U TE€M HEe MEHee Takas 3aBUCHUMOCTb OyjaeT cyuiectBoBarb. Jliis
IIyHKTa IIE€PBOrO IIPUBEIEM CICAYIOIIUE MPHUMEPBI: BCAKOE M3MEHEHHE TEMIEpaTypbl B
OKPY’KAIOIIEW Cpelle €CTECTBEHHO BIMAET HAa TEMIIEpATypy Tela, U BCE K€ TeMIlepaTypa Teja
TEIUIOKPOBHBIX >KMBOTHBIX OOHapyKMBAET 3aKOHOMEPHBIE, MEPUOJUUECKUE KOJICOAHUS B TEUCHHE
CYTOK, HECMOTps Ha CIIy4alHbIe U3MECHEHMS BHEIIHEH TEMIIEPATYPbI; IIOBBILIEHUE TEMIIEPATYPbI 10
OIPENICTIEHHON TI'paHUIlbl BEJET K YCKOPEHHUIO JENIeHHUs KJIETOK, HO He HAao0OpOT; MOBPEXKICHHE
KJIETKH TPUBOJIUT K JEIEHUIO W pereHepalyy, HO He HaobopoT. BooOumie Tam, rae Mbl uMeeM
creuu(puyeckue, COOCTBEHHBIE 3aKOHBI JBM)KEHHUS CHCTEMBbl, OTIAJaeT OJHO3HAa4yHas B3aMMHas
3aBUCUMOCTb. J[JI1 IIyHKTa BTOPOrO0 YKa)KE€M, YTO 3aKOHOMEpPHAas 3aBUCUMOCTb MEXAY ABYyMS
IIEPEMEHHBIMM MOJKET H3MEHATHCA BO BPEMEHH, €CIIM M3MEHSAIOTCS CaMH BHYTPEHHHE 3aKOHBI
JBIKECHUS BCIICICTBHE W3MEHEHUs BHYTPEHHUX CTPYKTyp, HO HE BCICACTBUE HOBBIX
BO3/ICHCTBYIOIMX W3BHE NPUYMH; MOCIEIHEE NMPUBEIO Obl JHIIb K HOBOM (popMe Tex e caMbIX
3aKOHOB JBIDKEHHs. Takue M3MEHEHHsT CKauKooOpa3Hbl W CBS3aHbl C CYIIECTBEHHBIMH
Ka4eCTBEHHBbIMU H3MEHEHMsMU. M3 OMOIIOrMM MOXXHO B KauecTBEe IpHUMepa JUlsl HUX NPUBECTU
myTaiuu. [ MyHKTa TPEThEro yKakeM Ha XOpOIIO M3BECTHOE MOHATHE, HeOOpPaTUMOCTH WU
rucrepesnca. Bce 5TH sABIICHUS TOCIENEHCTBUS OCHOBAHBI Ha BHYTPEHHEH CTPYKType M Ha
COOCTBEHHBIX 3aKOHaX JIBM)KEHUS CUCTEMBI, a HE Ha JeHCTBYIoLIeH u3BHe npuunHe. Ho B To Bpems
Kak IpH TUCTepe3uce 3TOT (PakTop MHEpUuH, (AKTOp MOCIEACHCTBUS, UIrPAET HE3HAUUTEIbHYIO
pOJb MO0 CPAaBHEHHUIO C OCHOBHBIMHU (OpMaMM JBHKEHMS, HE IEPEKphIBAeT MX M, TaK CKa3arh,
ABIISICTCA JIMIIb IONPAaBKOM K OCHOBHBIM 3aKOHAM JIBUXKEHMsA, B OMOJIOTMH, M CIELHAIBHO B
MHTEPECYIOIIEM Hac BOIPOCE, A0 OOCTOUT MPUHIUIHMAIBHO MHAYE: 37IeCh ATOT (JaKTOp MHEPLUU
ABJIACTCSL CYILECTBEHHBIM, OCHOBHBIM CBOWCTBOM CaMOW JKMBOM MAaT€pUM — MBI T'OBOPHUM O
HACJIEICTBEHHOCTH.

Htak, MBI BUOMM, YTO HUCTOPHUYECKYIO 3aKOHOMEPHOCTb MBI MMEEM TOTAd, KOrJa CHUCTEMa
JBHKETCA BO BPEMEHU HAa OCHOBAHMM CBOMCTBEHHBIX €M BHYTPCHHHUX 3aKOHOB JIBJKCHMs, a HE
TOJIBKO B CHIIy JCHCTBYIOIIMX HA HEEC U3BHE NPUYMH, U KOTJa BCICACTBAE dTUX 3aKOHOB JBH)KCHHUS
CHUCTEMBI C HEHM30€KHOCTHbIO HACTYIAET 3aKOHOMEPHOE HM3MEHEHHE BO BPEMEHH HEKOTOPBIX €€
CBOMCTB, HEKOTOPBIX INEPEMECHHBIX, XOTS M3MEHECHMs IPYIMX CBOWCTB, Kay3aJbHO CBS3aHHBIX C
JIAHHOM IIEPEMEHHOU, IPOUCXOAAT CIIy4aiHO.

W3 ckazaHHOrO CleqyeT, YTO UCTOPUUYECKasi 3aKOHOMEPHOCTh MOXET OBITh MOHATA JIHILIb Ha
OCHOBAHMHU OOIIMX 3aKOHOB JBM)KEHUsI, CBOMCTBEHHBIX JAHHOMY COCTOSHUIO U JAHHOM CTPYKTYpe
MaTepuH, U YTO TOJIBKO U3 HHUX 3TA 3aKOHOMEPHOCTb U BBITEKAeT. XPOHOJIOIMYECKask 3aBUCUMOCTb
BO BPEMEHH, JJa)KE€ €CIM OHAa 3aKOHOMEpHaA, elle Jajieka OT TOro, 4ToObl ObITh HCTOPUUYECKON
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3aKOHOMEpHOCThIO. CTporasi BpeMEHHas 3aBHUCHMOCTb XapaKTE€pHa Kak pa3 JUulsl HPUYUHHBIX,
JUHAMHAYECKHX 3aKOHOB, JUISI UCTOPUYECKHMX K€ 3aKOHOMEPHOCTEH XapaKTepHO MMEHHO TO, YTO
MOXKET OBITh yKa3aHO JIMIIb HEM30EKHOE HAIPaBJICHWE W3MEHEHHWW BO BPEMEHHU, HO HE CTporas
BpeMEHHasl 3aBUCUMOCTh. VIMEHHO MO3TOMY HCTOpUYECKas 3aKOHOMEPHOCTb U HE MOXET ObITh
HaiiieHa IyTeM YHUCTOro OO0OOILICHMS SMIMPUYECKUX 3aKOHOMEpPHOCTEH 0e3 Jajeko HIyLIero
TEOPETUUECKOI0 aHAIN3a U 3HAHUS OOLUX 3aKOHOB JBMKCHUS TAaHHOW MaTEPUU.

Ilocne »TMX  KpaTkuxX  COOOpaX€HUHl  OTHOCHUTENIBHO  XapakTepa  HCTOPUYECKOM
3aKOHOMEPHOCTH, KOTOpPbIE MBI CUHUTAIM HEOOXOJUMBIMU BO H30€KaHUE HeIOpasyMEHuH, a
0c00eHHO BO M30€XaHUE BCAKOTO MOBOJAA K CMEIICHHIO C BUTAIMCTHYECKUMH TECHICHLUSMH, MbI
MOXEM BEpPHYTBHCS K BBICTABJICHHOM HAaMH 3aKOHOMEPHOCTHM — K IPUHUMILY BO3pacTarollen
BHelIHe paboTel. CoriacHO 3TOMY MPHHIUIYY 00€ MPOTHBOPEYMBBIE TCHICHIIMU BHYTPEHHEH U
BHEIIIHEW pabOoTHl JaHBI y>K€ B CAaMOM BO3HMKHOBEHHH JKMBOW MAaTEpUU B CHIIy CBOWCTBEHHBIX €
3aKOHOB JBW)KCHHUS, U BHEIIHSAS paboTa ¢ TEYCHHEM BPEMEHHU, T.€. B HCTOPHUU KUBBIX CYIIECTB HA
3emiie, ¢ HEOOXOAMMOCThIO BO3pacTaeT. Mbl MOKa3alid, YTO JTO SBJSETCS HEOOXOIUMBIM
CJIEJICTBUEM OOINMX 3aKOHOB JIBIDKEHUS JKMBOW MaTE€pHH W YTO BO3pACTaHUE 3HAYCHUS BHEIIHEH
PpaboThI MPOUCXOIUT C HEU30EKHOCTBIO, JJAKE €CIH IpyrUe MepeMeHHbIe, KOTOpble 00YCIOBINBAIOT
9TO BO3PACTAHUE U OT KOTOPHIX OHO, IO3TOMY, HEIIOCPEACTBEHHO 3aBUCUT, & UIMEHHO IOSIBIIEHUE U
(hopMa HacleICTBEHHBIX Bapualluii, U3MEHSIIOTCS YUCTO CIy4YalHO.

B rnaBe o0 »BomonMM MBI 3aiiMeMCSl CHEIHAIBLHO BOMPOCOM O B3aWMHOW 3aBUCHUMOCTHU
BHELIHEH paloThl, (PU3HOIOTHUECKON MPHUCIOCOOIIEMOCTH U BO3HMKHOBEHMSI HACJIEICTBEHHBIX
BApUALIUM, U BBICKAKEM TaM TEOPHIO, 10 KOTOPOU IOSIBICHUE TaKUX BapHalMi HE HE3aBUCUMO OT
3TUX nepeMeHHbIX. Ho yBennueHue 3HayeHHs] BHEHIHEH paboThl M CIIE0BATEIbHO MPOTHBOPEUUS
MEXIy BHEIIHEH M BHYTPEHHEW pabOTON BCE K€ COXpaHSETCS HE3aBUCHUMO OT TOTO, KakoBa 3Ta
HEIIOCPEJACTBEHHAs 3aBUCUMOCTh U MIO{YMHEHA JIM OHA CIIyYalHOCTH WIH HET.

[TocMoTpuM Tenepb, HACKOJIBKO HAIl MPUHLMUI MOATBEPKIAETCA ONBITOM. MBI, ipaBaa, HE
pacmojaraeM JOCTaTOYHO CHUCTEMAaTHYECKUMU H3MEPEHHUSIMU CTENEeHU BHEIIHEeW paboThl U ee
OTHOIICHUS K BHYTPEHHEH, YTOOBI HEMOCPEACTBEHHO UCIIOIb30BaTh UX B KQUeCTBE JJOKA3aTEIIbCTBA,
HO BCE K€ MBI MOKEM IIPUBECTH JBA KPAaHHUX CIIy4as: OJUH Yy OAHOKJIETOYHBIX, IPYTON y JIHOJEH.
OTtHomenue BHEIIHEH paOOThl M BHYTPEHHEW Yy MPOTUCTOB MOAPOOHO H3ydeHo JlroaBUroMm
(Ludwig) na napamenusax. OH u3Mepsi1 mOTpedIeHHE KUCIOPO/Ia U BBICUUTHIBAJ, CKOJIBKO PabOThI
MIPOU3BOUT OPTAHU3M JIJIsi CBOETO TepeABMKeHHs. Pa3nuyHbie criocoObl U3MEPEHUS U BEIUMCIICHHUS
MIPUBEJIA K JOCTaTOYHO COBIAJAIOIIUM Pe3yJibTaTaM, 10 KOTOPbIM Ha paboTy IBUKEHHS TPATHUTCS
Menblie 1% Bceil aHepruu, nojaydyaeMon rnpu nomolinu Asixanus. boabie 99% uner cienoBarenbHo
Ha BHYTPEHHIOIO pabOTy W Ha BHEIIHIOIO pabOTy BHYTPH OpraHu3Ma. Y delioBeKa ke OOMEH B
COCTOSTHUM TIOKOSI COCTaBJISIET, KaK U3BECTHO, B 001ieM meHee 2000 60ibIInX Kalopuil B A€Hb, B TO
BpeMs KaK IMpH TsHKeJIoM (pu3udeckom Tpyae oH noguumaercs 10 4000 — 5000 kanopuid. 31ech Mbl
CJIEZIOBATEIIbHO MOYKEM CUUTaTh, 4TO B cpeaHeM 50% Bcell sHEpruu WIEeT Ha BHELIHIOK paboTy B
CMBICTIE pabOThI, HAIIPaBJICHHON MPOTUB OKPY>KAIOILEH Cpelibl, B TO BpeMs Kak ToJibko 50% uaer Ha
BHYTPEHHIOIO pabOTy M BHEIIHIOI pabOTy BHYTPH OpraHuM3Ma, Kak paboTa cepiia, OCMOTHYECKast
pabora nmouek u T.1. [Ipu 3TOM Becbma BEpOSATHO, UTO YacThb, MPUXOAIIAACS HA BHEUIHIOIO paboTy
BHYTPU OpPraHM3Ma Yy 4YeJIOBE€KA W Y MIICKOMHUTAIOUIUX, TAKKE€ OTHOCUTEIbHO 3HAUYUTEIBHO BBILIE,
yeM y uH(QY30puil. XOTs y Hac U HET JIOCTATOYHBIX KOJIMYECTBEHHBIX JAaHHBIX OTHOCHUTEIBHO
MPOMEXKYTOUYHBIX CTYIEHEH, BCE K€ Mbl PacIoJiaraéM BeCbMa Ba)KHBIMU YKa3aHHUSIMH, SBCTBEHHO
TOBOPSIIIMMU B TOJIB3Y pPOCTa 3HAU€HHUs BHEHIHEW palOoTbl. BHemHsisi pabora, HampaBieHHas
MPOTUB OKPY>KAIOUIEH Cpeiibl, MPOU3BOJUTCA >KUBOTHBIMU IPHU MOMOILIU COKPATHUMBIX 3JIEMEHTOB.
Tkanplo, cienuanbHO JUddepeHIMPOBAHHON /JIsl BHEIIHEN paboThl, SBISETCS MYCKYyJbHasl TKaHb,
OCOOCHHO TMOMEPEYHOIONIOCAThIe MBIMIIBL. [J1agkas MycKyJatypa SBISIETCS MPOMEKYTOYHOM
CTYIIEHbIO; YACTMYHO OHA TAKXKE€ YXK€ CIY>KUT JJisi BHEIIHEW paboThbl, HO IVIaBHBIM OOpa3oM IJis
MOJJIEPKaHUST OTPEJICIICHHBIX HAMPSDKEHUH 3a cueT BHyTpeHHel padoTbl. COOTBETCTBEHHO 3TOMY
MbI BUJMM, YTO y Haubosiee IpeBHUX (HOPM OAHOKIETOYHBIX MBI UJIM COBCEM HE BCTPEYAEM STHX
9JIEMEHTOB, WJIH K€ Y 00JIee CII0KHBIX, MO3AHEHIINX (POPM MOSBIISIOTCS B JIyUIIeM CIIydae MpOCThIe
COKpaTHUMBIE JIEMEHTBI, KaK COKpaTHMasi BaKyoJIb psJia OJHOKJIETOYHBIX, COKPATUMbIE 3JIEMEHTHI y
Vorticella u T.m. YV KUIIEYHONONOCTHBIX TAKXKE €III€ PEJIKO BCTPEUYaeTCsl HACTOSIIAs MYyCKyJaTypa.
Onu 0051a1al0T TaK HA3bIBAEMBIM MYCKYJBHBIM SIHUTEIHEM, COKPAaTHMBIE 3JIEMEHTHI KOTOPOTO
HampuMep y THUIPbl YK€ TPYNIUPYIOTCS B TOHKUM CJIOH; MO HamKMM HAOMIOJCHHUSIM B
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MOJIAPU30BAaHHOM ~ CBET€  OTOT  CJIOW  OOHAapy)KMBaeT B  PACTIHYTOM  COCTOSIHHH
JIBOSIKOITPEJIOMIISIEMOCTD, MCYE3AIONIYI0 MPU COKPAILIECHUHU; Y YEpBEU MOSABISETCA MU CTAaHOBUTCS
TOCIIO/ICTBYIONICH TlajKas MYCKyJaTrypa, B TO BpeMsl Kak MpeobiajaHue MOIMepedHONOoI0CaTOM
MYCKYJaTyphl BIIEpBbIE MOsBIIsieTCs TObKO y Arthropoda. Hakonen y ¢unoreneTudyecku Hanbosee
MonoabIX (opm, y MIEKomuTarommx u Yy uyenoBeka, 50% Beca Tena MNPUXOAWTCS Ha
MOTIEPEYHOIIOJIOCATYI0 MYCKYJaTypy, T.€. Ha TKaHb, CHEIHUAIbHO IU(PGEpEeHIIMPOBAHHYIO IS
BHEITHEW paboThl. DT MOP(}OIOrHUECKUe NaHHBIC, MOKA3BIBAIOIINE 3aKOHOMEPHOE YBEINYCHHE
ONPEACIICHHBIX CTPYKTYPHBIX JJIEMEHTOB W HCTOPUYECKH 3aKOHOMEPHOE HU3MEHEHHE J3TOU
CTPYKTYpPbl CO BpPEMEHEM, IOJATBEPKAAIOT, KOHEYHO, JIOCTATOYHO SICHO HAalle IOJO0KEHUE O
CYyIIECTBOBAaHUU UCTOPUUYECKON 3aKOHOMEPHOCTH.

MBI MOXKEM, OJHAKO, HAWUTH MOATBEPKACHUE 3TOW 3aKOHOMEPHOCTH WU C JPYrOd TOYKH
3peHus. Belie, ToBopss O TPHUHIMIE padOThl CHUCTEMHBIX CHJI, Mbl yKa3blBJIU, YTO OJHO W3
CYLIECTBEHHEUILNX Pa3JIMYUi MEXIy MAIIMHOM M >KMBOM CUCTEMOM 3aKJIKOYaeTCsi B TOM, 4YTO
MalIuHbI TPOU3BOAAT PaObOTy HE 3a CUET CBOOOIHOM PHEPTUU CTPYKTYPhI CBOMX YaCTEH, ITH YacCTH
OCTalOTCS HEM3MEHHBIMHU B CBOCU CTPYKTYpE U CIIyXKaT JUIIb B KaueCTBE TpaHC(HOPMATOPOB, B TO
BpeMs KaK y KUBBIX CHUCTEM JIeJ0 0OCTOMT Kak pa3 HaoOopoT. Ho eciim B xoze uctopuu pa3BUTH
3HaUEHUE BHEIIHEH paboThl ¢ HEOOXOJUMOCTHIO BO3pACTAae€T, TO B CTPOCHHHM OpraHW3Ma 3TO
JIOJDKHO OTPa3UThCA €€ W APYTUM MYTEeM: JOJDKHBI YBEIWYUTHCS HE TOJIBKO TE€ 3JIEMEHTHI,
KOTOpBbIE MOTYT MPOU3BOAWTH BHEIIHIOIO pa0OTy 3a CYET CBOCH CTPYKTYpBI, T.€. MYCKYJBI, HO
JIOJDKHBI  YBEIIMYUTHCA W TE€ DJIEMEHTHI, KOTOPBIE JeJal0T BO3MOXHBIM TpaHCc(hOpMUpOBaHHE
BHYTpEHHEH paboThl BO BHEIIHIOID B CMBICIE CHUJIOBOM MaliuHbBL. JIOMKHBI ClieZJ0BaTeIbHO
pPa3BUBATHCS TAKHE YaCTH CUCTEMBI, BHYTPEHHSSI CTPYKTypa KOTOPBIX BO BpeMs paOOThI TIOUTH WITH
COBCEM HE H3MEHSIETCS, HO KOTOpPbIE MPUTOIHBI sl mepeaadd paboTel. Takue 3IeMEHTHl MBI
HaxoJIMM B YaCTSIX CKeJIeTa W HMX CTPYKTYpe y BBICHIMX >XHBOTHBIX (PYK B BHJIC PBIUAros,
COWICHEHHS U T.1.). B To Bpems kak y Oomnee ApeBHUX (HOPM TBEpP/bIiA CKEJIET BBITOJHSACT JTHUIIb
3alUTHBIE (DYHKIIMU 1O OTHOIICHHIO K MATKHM YacTsAM M IMO3TOMY ITOMEIIAETCS CHApPYX H, MBI
BUJUM, YTO, MO Mepe TOro KaK BO3pacTaeT 3HA4YeHHE BHENIHEH paboThl M €€ UCTOYHHKA —
CTPYKTYPHOH DJHEPruu MOMEPEUYHOIOJIOCATON MYCKYJATypbl, — 3TH YacTH CKejleTa Bce Oosee
MEPEeMEIIAIOTCSl BHYTPb, YTOOBI OpPraHM3M MOT HMX HMCIOJB30BaTh B KauecTBE TpaHChopmaropa
BHYTpeHHEH pPabOThl BO BHEIIHIOW, W, B KOHIIE KOHIIOB, 3alllUTHas (DYHKIHS OTPAHHYMBACTCS
TOJIBKO LICHTPAJILHON HEPBHOU CUCTEMOM.

Hakoner kocHeMcs elie 0JJHOM CTOPOHBI Borpoca. MBI yKe TOBOPWJIM, YTO BHEIIHAS paboTa
MOJKET OBITH BBI3BaHA TOJBKO IyTeM HApPYIICHUS BHYTPEHHEH, CYIIECTBEHHOH (DOPMBI ABMKCHUS
KUBOM MaTE€pud W YTO HOTU HAPYIICHUS BbI3BIBAIOTCS BHEIIHUMH BO3JCUCTBUAMHU —
pazapaxenusimu. Ho ecnu 3HadeHre BHemIHEH pabOThI B X0/1e Pa3BUTHSI HEM30€KHO BO3PACTAET, TO
9TO €©CTEeCTBEHHO JIOJHDKHO COMPOBOXKAATHCS 0o0Jiee JIETKOW HapyUIUMOCTBIO, OOJIETYeHHBIM
JOCTYIIOM BHEUIHUX HApYILICHWH, T.€. pa3apakeHui, (QU3UOIOTUYECKH 3TO TOATBEPKIACTCS
MOBBIIIEHHOW Pa3pa)KUMOCThIO TMOMEPEYHOIOI0CATON MYCKYJIaTyphbl 10 CPAaBHEHUIO C TJIAJIKOM.
OTU JaHHBIC JOJKHBI CIY>KUTh TOJIBKO MPUMEPOM TOTO, YTO MBI pacrojaraeM OOJBIINM YHCIOM
($akToB, TMOATBEPKAAOIIMX HMCTOPUYECKH HEOOXOAMMOE YBEJIMYEHHWE BHEIIHEH palboThl B
MPOTUBOBEC BHYTPEHHEW, M KPOME TOTO YTO ATOT MPHUHIUI TO3BOJSET HaM OOBSICHHUTH P
3aKOHOMEPHOCTEH CTpoeHUs W (YHKIMA B XOJ€ AIBOJIONMU, HE mpuberas K BUTATUCTUYCCKUM
MPEJICTABICHUSM, 4 HCKJIIOYUTEIHHO Ha OCHOBE TEOPHHM M OOIIMX 3aKOHOB JIBHXKCHHS KUBOM
Marepuu. BeIie Mbl yke yKa3blBAIM Ha HECOCTOSITEILHOCTh YHCTO Kay3aJbHOI0, HE OCHOBAaHHOIO
Ha JITHX OONIMX 3aKOHAX MABW)KCHUS >KUBOM MaTepuu, HEUCTOPHUYECKOTO o0Opa3a MBINUICHHUS,
SIBJIAIOILIETOCS TVIAaBHOM OIIMOKOM MeXaHUIIM3Ma B OMOJIOTHH.

Mpbl BUAMM TakuM 00pa3oM, 4TO BCIEACTBHE YBEIHYCHHUS POJIM BHEMIHEH paboThl, KOTOpas
HaxOJIUTCA, KaK CKa3aHO, B TMPOTHBOPEUMU C JIBIDKCHHEM J>KUBOW MaTE€pUHM M MOXKET OBITh
MPOU3BEICHA TOJBKO MyTEM YHUUYTOXEHHS PE3yJbTaTOB BHYTPEHHEH padoThI, T.€. 32 CUET €€, B
JKUBBIX OpraHM3Max BO3HHMKAET BCE OOJIbIIIE MOMEHTOB, XapaKTEPHBIX ISl CUJIOBBIX MAIIMH. JTO
SIBJISICTCS. OJTHOM W3 TJIaBHEHINIMX MPHUYMH, [MOYEeMYy OHOJIOTHSI C TAaKUM TPYJIOM OCBOOOXKIanach U
cefiyac e€Ime HE [OOJHOCTHRI0 OCBOOOIMIACH OT AaHAJOrMii C CHJIOBOM MAIIMHOW M OT
MEXaHUCTUYECKUX MPEACTAaBICHUHN, TeM 0O0Jiee YTO Yy YelIOBE€KAa M BBICHIMX YKUBOTHBIX BHEIIHSAS
paboTa yXe UurpaeT JOBOJBHO 3HAYUTEIBHYIO pOJIb, a JEHCTBHE ee Hamboyiee JOCTYITHO
HaOMIOIeHUIO U uccienoBanuio. OgHako ObUIo Obl TIYOOKMM 3a0yKIEeHHEM UACHTU(UIUPOBATH
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9T XapaKTEepHbIE JUI CWIOBBIX MAIIMH JJIEMEHTBl OpPraHuM3Ma C HACTOSIIMMH CHJIOBBIMHU
MamMHaMu. OHM OCYHIECTBIIIIOTCA B JKUBOM OPIaHM3ME TOXKE TOJIBKO 4Y€pe3 3aKOHBI JBHIKCHMS
KHUBOM MaTepuud M Ha UX OCHOBE, TaK YTO M Yy 4YEJIOBEKa MYCKYyJ paboToCcrnocoOeH B CMbICIE
BHEIIHEH paboThl JMIIb IOCTOJIbKY, IOCKOJIIBKY €ro HEpaBHOBECHas CTPYKTypa IIOCTOSHHO
MOJIICP>)KUBACTCS] M BOCCTAHABJIMBAETCS 3a CUET SHEPrul OOMEHa BEIIECTB, T.€. 3a CYET BHYTPEHHEH
pabotbl. IToaTOMY $ICHO, YTO NHapayIeNIbHO C YBEJIMYEHUEM BHEHIHEH paboThl JTODKHO HUATH U
YBEJIMYEHUE CTPYKTYpPHOU SHEPTUH KUBOM MaTepUH, yCUIICHUE BHYTPEHHEH padoThI.

B 3akmrodyeHne ykaxeM ellle, 4yTO y BCEX PAacTEHUM M >KMBOTHBIX BHEIIHSS paboTa Bce Ke
CIIy>)KUT OoJiee WM MEHEe HEMOCPEACTBEHHO ISl MOJJIEpXKaHUs BHYTpPEHHEH paboThl, Hampumep
Ui AOOBIBAHMS MULIM WIM JPYTUX MUCTOYHMKOB SHEPIHH, AJs paOOThl IPOTUB PAaBHOBECHUS W VIS
MOJACP>KaHUSI M BOCCTAHOBIIEHHSI pa00TOCIIOCOOHBIX, HEPAaBHOBECHBIX CTPYKTYP.

Uto e KacaeTcs 4YelOBEeKa, TO MbI YK€ BHUACIH, YTO OH IIOJIB3YyETCS BHENIHEH paboToi
CO3HATEJIbHO, a HE MCKIIOYUTEIbHO HA OCHOBAaHMM OMOJOTHUECKUX 3aKOHOB [BM)KCHUS U HE
HCKJIFOUUTENILHO JJI1 BOCCTAHOBJIEHUS] COOCTBEHHOH paborocnocooHocTH. TaM, rae nporuBopedne
MEX]y BHEIIHEH W BHYTpeHHEH paboToil MCHoib3yeTcsi CO3HAaTedbHO, I7Ie YEIOBEK CO3JaeT
ceOe pabouuil HHCTPYMEHT, T.€. XOTs Obl CaMyl0 IPUMUTUBHYIO MallIMHY, HAl[pUMEp phlyar, I7ie OH
CJIEZIOBAaTENIbHO HAuMHAET TI0JIb30BaThCsl MalllMHAMH, He TpeOyrommMu Oonee paboThl s
NOJICP>)KaHUsl CTPYKTYpPHOW SHEPrMM CBOMX 4YacTed, TaM, HO TOJBKO TaM, OHMOJIOrMYecKHe
3aKOHOMEPHOCTH OTCTYNalOT Ha 33JHUN IUIAaH W TepeKphIBAIOTCS emle Oojiee BBICOKUMHU
3aKOHOMEPHOCTSIMU BbICLIEH €AMHUIIBI — OOIIECTBA.
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nasa 4 ITPOBJIEMA «KHNBOI'O BEJIKA»

W3n0xeHHble HaMU B IIPEABLIYIINX IJ1aBaxX OOIIME 3aKOHbI )KUBBIX CUCTEM COJEpKAT, KaK MBI
BUJICTIM, OIPE/IEICHHbIE BbICKAa3bIBAHUS OTHOCUTEIBHO COCTOSHUS M CTPYKTYypbl MaTepuH, U3
KOTOPOIl MOCTPOEHBI KHUBBIE CHUCTEMBbl. MBI BHJENH, YTO B THX OOIIMX 3aKOHAX COJEPIKUTCS B
Ka4yecTBEe HEOOXOAMMOM NMPEeNNOChUIKU MPEJICTABICHUE O TaKOW CTPYKType, KOTOpas IMpU JaHHBIX
YCIOBHAX HE HAXOAWUTCS B PABHOBECUH, IPHUYEM MCKIIOYAETCS BO3MOXHOCTh HE TOJIBKO
yCTOMUMBOrOo, HO M HEYCTOMYMBOTrO paBHOBecHs. Ecimu Obl Mbl NPHUHSIM CYLIECTBOBAaHHE
HEYCTOWYHMBOTO PaBHOBECHS, TO 3TO MPOTUBOPEUMIIO Obl MPUHIUITY PabOTHl CTPYKTYPHBIX CHI U
TEM CaMblM BCEM (DaKTUYECKMM JaHHbIM, W3 KOTOpBIX OBUI BBIBEJEH 3TOT IMPHHLUIL.
JlelicTBUTENPHO HEYCTOWYMBOE pABHOBECHME O3HA4Yano Obl, YTO U3MEHEHHS B CHCTEME MOTYT
BbI3bIBAThCSI JIUILb IIPU TIOMOIIY JIETKUX HApyLIEHUH, T.€. N3MEHEHHUH B OKpY Kalollel cpefie, Aajee,
YTO KaXJI0€ TaKoe HEe3HAUMTEIbHOE HM3MEHEHHE B OKpY’KaloIIed cpele BbI3BIBACT M3MEHEHUE B
COCTOSIHUM CTPYKTYpbl CUCTEMBI M HAKOHEIl, 4TO JK00e Majeilllee U3MEHEHUE BHELIHEH cpelbl
HEMEIJIEHHO BEJET K COCTOSHUIO YCTOMYMBOI'O PaBHOBECHS, T.€. UYTO CHCTEMA TEPSET CBOIO
paborocriocobHocTh. Bce 3T0 oueBmmHO mpoTHBOpedyUT dakram. Mbl yKe BHACIH, YTO MPH
IIOMOILIM TAaKOTO MPEIMOJI0KEHUS Mbl MOXEM OOBSICHUThH, HANpUMEP, OJAWHOYHYIO PEaKLHUI0 Ha
pa3apakeHue, HO HE MOXeM OOBSICHUTh HHU [IOBTOPHBIX SIBICHUI pa3ipa)keHus HU
npucnocoOnenus. Eciam ke NpeanojoXuTh, YTO IMOCTOSHHO BOCCTAHABIMBAETCS HMEHHO 3TO
HEYCTOWYMBOE PaBHOBECHE, TO BO3HUKAET BOIIPOC, 33 CUET KAaKOW pabOThI 3TO MPOUCXOAUT, TaK KaK
BeJlb HEYCTOWYMBOE PABHOBECHE OTJIMYAETCS MAaKCUMYMOM CBOOOJHOW 3HEPIrUU MpPH JaHHBIX
YCIOBHSAX CHUCTEMBI. MBI JTOJMKHBI OBLIM OBl NEPEHECTH HCTOYHUK SHEPIUU BCAKOM paboThl 3a
npezieNbl CUCTEMBl TaK K€, KaK 3TO MMEJIO MECTO OTHOCUTEIBHO YCTOWYMBOIO M TOABHIKHOTO
paBHOBeCHS.

Ecnu 3akOHBI KUBBIX CHUCTEM HMMEIOT CBOCH HEOOXOIMMOW MPEANOCHIIKON HEpaBHOBECHBIE
COCTOSIHUE U CTPYKTYpy MaTe€pHuH, U3 KOTOPOHM, 3TU CHUCTEMBI IIOCTPOEHBI, TO CIPALIMBAETCS, YEM
00yCIIOBIIMBAETCS 3TO COCTOSIHUE. [0 CHX MOpP MBI ellle OCTaBIIsiEM 3TOT BOIPOC OTKPHITHIM, HO OT
OTBETa Ha HEro 3aBHCUT BCS TEOPUs >KMBOM MaTepuu, T.€. IPEJCTAaBICHHE, KOTOpbIE MbI cede
COCTaBJIsIeEM 00 €€ CTPOEHHH M COCTOSIHUM. TeM caMbIM OnpezensieTcs Kak Bce HalpaBieHue, Tak U
UCTOJIKOBAaHUE U 3HAYCHHE XMMUYECKUX, (PU3NYECKUX UCCIIEOBAHUI U NOOBITHIX MPU UX MOMOILU
pe3ynpTaToB. YSCHMM ce0e cHadajga camblii BONpPOC: 4YeM MOXET OBITh OO0YCJIOBJIECHO
HEpPaBHOBECHOE COCTOSIHME W 3HAYUT PabOTOCIOCOOHOCTh KaKOW-HUOYIIb CHCTEMBI, €CIU 3TO
COCTOSIHUE JIOJIKHO MOJICPKUBATHCS 33 CUET CAMOM CUCTEMBbI 03 IPUTOKa paboThl n3BHE? MBI yxe
BUJIETIM, YTO B IPOTHUBOINOJIOKHOCTh M3BECTHBIM HaM paOOYMM MallMHAM TaKO€ HEpaBHOBECHE
MOXET OBbITb OOYCIIOBJIEHO TOJIBKO CTPYKTYPOM COCTaBHBIX YacTei, W3 KOTOPBIX IOCTPOCHA
cucrema. HepaBHOBECHOE COCTOSIHME MOKHO OOBSICHUTH TE€M, YTO CUCTEMA COCTOUT U3 HECKOIBKHX
da3 ¢ pa3sIUUHBIM TEPMOAMHAMHYECKUM IOTEHIMAJIOM, MPUYEM CyMMa TEPMOJIMHAMHYECKHX
MOTEHIIMAJIOB OTICIBHBIX (a3 MOXKET YMEHBIIAThCS MPH JAaHHBIX YCIOBUSAX cucTeMbl. Ecim atn
YCIOBHSI OCTAlOTCS HEU3MEHHBIMH, TO CyMMa IOTEHLHUANOB OyAeT YMEHbIIAThCs, IOKa He
JIOCTUTHET MMHMMYyMa U HE HAacTynuT paBHOBecue. CienoBaTenbHO, padoTa NPOTHUB HACTYIUICHUS
3TOr0 paBHOBECHUS, MPOUCXOSAIIAs, KAK 3TOr0 TpeOyeT Hall MPUHLUI, 32 CUET YCJIOBUI CUCTEMBI,
BO3MO)XHa TOJIbKO BCJIEJICTBME WM3MEHEHH COCTOSIHMSI 4acTed CHUCTEMbl, TI'paHUYalUX C
pasin4HbIMU ee dazamu. Mbl MoXeM ceOe MpesICTaBUTh, YTO 3TH COCTaBHBIE YaCTU CUCTEMbI CaMH
paboTococOoOHBI, TOTOMY, YTO OHH COCTOAT W3 HECKOJNBKMX (a3 ¢  pa3IuyHbIM
TEPMOJIMHAMUYECKUM MOTEHIIMAJIOM, HO TOIJla HAll BBIBOJA JOJDKEH OBbITh NMPUMEHEH U K 3THM
COCTaBHbIM 4acTsAM. MTak, Mbl BUIUM, YTO HEPAaBHOBECHOE COCTOSIHHME (T.€. pabOTOCIIOCOOHOCTH
cucTeMbl 0e3 MpUTOKa pabOoThl U3BHE), OTBEYAIOIIEE HALIMM OOIUM 3aKOHAM JIBUKEHUS, HE MOXKET
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ObITh OOYCJIOBJIEHO HAJIWYUEM HECKONbKUX (a3 C pa3iauMuHbIMM TEPMOIMHAMHYECKUMU
MOTEHIIMaJIaMH, MOTYIIIUMHU BbIPaBHUBATHCA MPU JAHHBIX YCIOBHUSX cucTeMbl. Ho 310 3acTtaBiser
Hac NPUUTH K BBIBOLY, YTO B )KMBOMW CHUCTEME€ HM3MEHEHHUS COCTOSHUSA MOTYT
NMPOUCXOIUTHh M3 OJHON TOMOTeHHOUW (pa3ze 03 M3MEHEHHUS YCIOBHUH Ha
ee rpaHunax, t.e. 0e3 Bo3geicTBUU uH3BHE. OQHAKO, 3TO BO3MOXKHO JIHUIIb MPU
yCIIOBUH, YTO CaMHU MOJIEKYJbl, 00pa3ylollie TOMOTreHHYI0 (a3y, HaXxoAiTcsi B COCTOSHUM,
CIIOCOOHOM HM3MEHSAThCA M 0€3 M3MEHEHMH yCIOBHUH Ha rpaHulax ¢asbl; a 3T0 B CBOI OYepenb
03HAYaeT, YTO CaMH MOJIEKYJbl He 00JalaloT CTPYKTYpOil, KOTOpasi COOTBETCTBYET COCTOSHUIO
paBHOBECHS], T.€. MUHUMYMY CBOOOJIHOM HEpPIUH MpH JAAHHBIX yclIoBUAX. KOHEYHO MBI U 371€Ch HE
nMeeM Iepes co0ol HM HEyCTOWYMBOTO PaBHOBECHS, KaK HallpUMEp y B3PbIBYATHIX BEIIECTB, HU
METacTaOUIIBHOTO COCTOSIHUSI paBHOBecHs, KOTopoe mnpuHuMaeT Harpumep Ilapuac (Parnas) mns
TUTIOTETHYECKOM MAaTEPUHCKON CYyOCTaHIIMU TMPU TPAaBMATHUECKOM OOpa3OBaHMM aMMHaKa (CM.
Hwke). [IpoTuB MOmMymIeHUsT TaKUX COCTOSHUHM AJIi MOJIEKYJ TOMOTCHHOHM (ha3bl TOBOPAT TE Ke
CO00paKeHUsl, KOTOPbIE MbI BBIILE PA3BUIM OTHOCUTEILHO MHOTO(A3HBIX CUCTEM, TIe, KaK Mbl
BUJICNTH, OHU HE COOTBETCTBYIOT HALIMM OOIIMM 3aKOHAM.

Ha ocHoBanuu 0OIIMX 3aKOHOB JBUKEHHS KMBBIX CHUCTEM Mbl MPUXOJUM K BBIBOAY, YTO
TEOpUsl >KMBOW MaTEpUU JOJDKHA HCXOAMTH U3 CIEAYIOLIETO IOJIOKEHHMS: HEPABHOBECHOE

COCTOSIHHE JKMBOH MaTepuum H, CIEJOBATEIbHO, €€ TOCTOSHHO
coxpaHsomascs paboTocnocoOHOCTH B KOHEYHOM cueTe
obycnoBauBawTCAd, Kak Torpa TpeOyeT Ham TMNEepBHH NPUHLOUI

MOJNEKYISAPHON CTPYKTYpOH XUBOW MaTepuH, a UCTOYHUKOM paboOTHI,
NPOU3BOAUMOMN IKHUBBIMU CHUCTEMaMHU, CIYXHUT B KOHEYHOM CHYETE
cBoOOgHAas DJHeprusi, CBOWUCTBEHHAs HITOW MOIEKYISIPHOHU CTpPyKTypeE,
3TOMY COCTOSHHUIO MOJIEKY . Ninn COOTBETCTBEHHO BTOPOM
bopMynTHupOBKEe HameEero MNpHHOHUNA: BHEHmHSAS padoTa MOXeEeT OBITH
npous3BeJeHa JUIIb 34 CUET CTPYKTYPHOU DHEPruUm.

[Ipexxae yem mokaszarb, HACKOJIBKO 3TO OCHOBHOE IMOJIOKEHHE COOTBETCTBYET (haKTHUECKUM
JAHHBIM M HACKOJIBKO M3 3TUX JAHHBIX MOKHO Pa3BUTh KOHKPETHYIO TEOPHUIO )KMBOW MAaTepUH, MBI
KOPOTKO OCTAHOBHMMCSI Ha UCTOPHUH 3TOI'0 BOMPOCA U HA €ro MPUHLMIHAIBHOM 3HaUeHuH. Bomnpoc o
TOM, OCHOBAHBI JIM CBOMCTBA >KMBBIX CYIIECTB Ha CHEHU(PUYECKOM COCTOSIHUU, CIeUU(UUECKOM
CTPYKTYpPE KaKOro-JIMOO ONPE/IEICHHOTO COSAMHEHHS, T.€. KAaKOro-I100 BUa MOJIEKYJ, UJIH YK€ MBI
3leCh HMMeeM JeJi0 ¢ KOMOWHAanuell M COBMECTHBIM JIEWCTBHEM pa3IMYHBIX pPearupyroumx
COEIMHEHU, 4T0 00YyCIIOBIEHO COOTBETCTBYIOUIEH CTPYKTYpO#, — 3TOT BONPOC YXKE JOBOJIBHO
ctap. OTBeT, KOTOPBIM J1aBajo0 Ha HEro OOJIBIIMHCTBO OHOJIOrOB B Pa3jIMYHbIE BPEMEHA, 3aBUCEI
TJIaBHBIM 00pa3oM OT cOoCTOsiHHMS (M3MYECKOW XMMHUU B JaHHYIO 3moxy. Jlo mepuoja paciBera
(bu3mvIecKoil XMMUHU, 0COOEHHO 710 YITyOJIeHHUS yIeHHsI 00 OCMOTHYECKUX SIBICHUAX, AICKTPOIUTAX
U MeMOpaHHBIX TMOTEHIMANAX, C OJHOW CTOPOHBI, O SIBJICHUSX B IMOTPAHUYHBIX MOBEPXHOCTSX,
0COOCHHO O MOTPAaHMYHBIX KaTalh3axX M O XMUMHUYECKOM TUHAMHKE — C JPYroi, cpeau OHUOJIOoroB
npeobyiagano MpeACTaBICHUe, YTO XapaKTepHbIC KU3HEHHBIC SIBIICHUS OCHOBAaHBI Ha OCOOBIX
CBOMCTBax OeJika, HAaXOJMSIIErocs B TMPOTOIUIa3Me >XKUBOW KieTku. Tak, Ildmrorep roBoput o
«oKUBOM Oenike», y PyOHepa mpenctaBieHne 00 0coOOM CTpPOCHHHU KUBOTO Oellka TakKe Urpaer
BaXHYI poib. YmomsHem eme Ockapa JIea (O. Loew), a Takke BBIABHHYBIIETO THUIIOTE3Y
OonoreHHbix MoJekyn ®epBopHa u ero mnocnemoBarens Mencena (Jensen). OOmmM i HUX
SBJISIETCS TO, YTO OHM OCHOBHBIE >KM3HEHHBIE SBJIEHUS — KaK OOMEH, POCT, pa3fpaKMMOCTb —
MIPUITUCHIBAIM  0COOOMY XHMHYECKOMY CTPOCHHUIO MOJEKYJ, M3 KOTOPHIX IIOCTPOCHO >KHUBOE
BELIECTBO, IpoTomiazMa. OHU NpUHUMAIH 0COOYIO0 JTAOMIBHOCTh M XUMUYECKYI0 aKTUBHOCTH 3TOTO
COCZMHEHUS U CTapAINCh OOBSICHUTH 3TH CrielM(UIECKUE CBOMCTBA TUIIOTETUYECKOTO COCTUHEHHUS
WY TUTIOTETHYECKOM >KMBOM OCIIKOBOM MOJICKYJIBI TIPH MOMOIIU €€ XMMHUYECKON CTPYKTYpPBI, 4TO
BEJIO K JIONMYIICHUIO CYIIECTBOBAHHUS OCOOOT0 CHEHU(PHUUECKOr0 XUMHUYECKOTO COEIAUHEHHUS,
MIPUCYTCTBYIOIIETO B JKMBBIX KJIETKaX, HO OTCYTCTBYIOILEIO B MEpPTBBIX, TaK KaK B CHIIy CBOEH
7aOUTBHOCTH 3TO COEIUWHEHHUE JIETKO IMOABEPracTcsl XMUMUYECKUM H3MEHEHUSM M TEepPEXOIUT B
Apyroe coelMHEHHUE. 30eCh HET HEOOXOUMOCTHU TIIy0Ke BIAABaThCsl B 3TU IPEICTABICHUS;
BCE OHHU CTPAJIajii TEM, YTO HE MOTJIU 1aTh KOHKPETHON TEOPUH 3TOTO BEIIECTBA, €ro (U3NUYECKOMN U
XUMHUYECKON XapakTepUCTUKU. [103TOMy OHM Take HEe MOIJIM yBA3aTh MOAJIEKALIUE OOBSICHEHUIO
KU3HEHHBIC  SBJICHHUS C KOHKPETHbIMU  (PU3MYECKMMH ¥  XUMHUYECKUMH  CBOMCTBaMH
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TUIOTETUYECKOI0 COEUHEHUSI (XOTSI OBl TOJIBKO TEOPETUUECKH BBIBEJAECHHBIMH), CJIEAO0BATEILHO HE
MOTJIM Pa3BUThb TEOPUM ITHX JKU3HECHHBIX SIBJICHMM Ha OCHOBE CBOMX IIPEICTaBICHHHA M TaKUM
0o0pa3oM HE MOIJM BBIMTH 3a MpeJesibl YUCTOW creKyasauud. OCHOBHYIO MPUYHHY 3TOrO HAJI0
HCKAaTh B COCTOSIHMM (M3MYECKUX M (U3UKO-XUMHUYECKHX HayK. Torma BooOIe emie Helb3si ObLIo
JaTh (PU3MKO-XMMHUYECKOM TEOpUH WM XapaKTePUCTUKU TEX OCOOBIX COCTOSHHM M CBOMCTB
MOJIEKYJl WJIM MaTepuH, KoTopas Morja Obl OOBSICHUTh HalJeHHble (U3UOJIOTHEH U
¢du3noIornuecKoi XuMuel cnenuduyeckre peakuuu, uX TeueHne, KNHETUKY U HarpaBlieHHe. JTO
OOBSICHAETCS, C OAHOM CTOPOHBI, TEM, YTO SIBJIEHUS OOMEHA, aCCUMUJISILIU, POCTA, OpPOKEHUS U T. 1.
ObUIM M3BECTHBI YK€ TOTJA, KOT/1a OCHOBBI 00IIeH 1 (PU3NUECKON XUMHUH, TECOPHH KaTaJU3aTOPOB U
T.IL. ele He Obutn pa3paboTtanbl. C Jpyroil ke CTOPOHBI, B TO BPEMsI HEBO3MOKHO ObLIO COCTaBUTh
ce0e KOHKpPETHOE IIPEJCTABICHHE O COCTOSHUM J>KMBOW MaTepuH, TaK KaK BOOOIIE Teopus
CTPYKTYpPbI MaTepuu OblIa pa3BUTa COBPEMEHHON (PU3UKOM JIMIIbL B CaMO€ MOCIIEIHEE BPEMSL.

BricTpoe pa3Butue ob1eit 1 ¢puznueckoil xumun, Hayasieecst B 90-X rogax Mmpouuioro Beka,
IPUBEJO K CTPEMJICHHUIO OOBSACHUTD PA3JIMYHbIE ABJICHUA 0OMEHA, Pa3IpaKeHUH U T.I1. IPH TOMOILIHU
3TUX HayK. B mpenucnoBun k TpetbeMmy u3faHuio cBoux «OcHoB obmielt xumun» B. OctBanba B
1899 r. muIIeT OTHOCUTENHHO 3HAYEHHUS DPA3BUTHUS OOIIEH XMMHH Uil Ipyrux Hayk: «Haydnoe
3HaYCHHUE HOBBIX UJCH yKe€ HE MOXET ObITh MPEIMETOM CEPbE3HOTO CIIOpa, €ro MOXKHO y3HATh IO
ux miogaMm. Ho, mocne Toro kak 3TOT mporpecc ckasajics B OOLIeH XMMHUM, BO3HHUKAET HOBas,
Ype3BbIYAiHO Pa3HOCTOPOHHSIS 3a/aya — MPUMEHUTH IIOJIyYEHHBIE BCIIOMOTaTENIbHBIE METOABI BO
BCEX TeX 00JACTAX, Pa3BUTUE KOTOPHIX HAXOAUTCA MO BiAMsSHUEM XUMHUU. Ha ocHOBe HOBBIX uaen
HE TOJNBKO MpeoOpasyloTcs WM OXHUIAIOT MNpeoOpa3oBaHUS XUMHUECKash TEXHHUKA WIH
aHAJIUTHYECKasl XUMMs, HO M Iiepes; 0ojiee OTJAJICHHBIMU 00JacTAMU HAayKHd, B IIEPBYIO O4epenb
nepea (U3MOIOTHEH, CTOSAT YpeBaThle IMOCICACTBUAMM 33/1a4d PA3BUTHS M TNPEoOpazoBaHMA,
BbI3BaHHbIE IIPUMEHEHHEM K HHMM YCIEXOB OOIIeH WIM palMOHAIBHOM XuMHW». I[Ipornos
OctBanbia onpaBaajcs: NpUMEHEHUEe (PU3NUECKON XUMHUH K (PU3UOJIOTHU U OMOJIOTUU IPUBEIO K
«4YpEeBaTOMY IOCIIEACTBUSMHU PA3BUTHUIO M NIPe0Opa30BaHUIO» 3TUX HaykK. [l MHTEpecyrolen Hac
3/eCh MpOOJIeMbl TEOPUM >KMBOW MaTepUH S5TO pa3BUTHE HMMENO pellarollee 3HaueHHe: ero
pe3yJIbTaToM OBLIO OKOHYATENIBbHOE MOrpedeHue *KUBOro Oenka, KUBOH Marepuu. OTBET, KOTOPBIi
COBpeMeHHasi (pU3MYecKas XUMHUS MPOTOIUIa3Mbl WM >KUBOH OpraHM30BaHHOW MaTepUM JIAeT Ha
BOIIPOC, TIOCTABJICHHBI B Hauaje dTOH IJIaBbl, TJIACUT: )KMBOTO Oejka He cymiecTByeT. CBOMCTBa
KUBOW MaTepuu OCHOBaHbI HE Ha 0COOOM XMMHUYECKOM COEIMHEHMH HIM HAa OCOOOM COCTOSHHH
MOJIEKYJl, HO OOBSCHAIOTCS MHOTO(a3HOCThIO MPOTOIJIA3Mbl M IOTPAaHUYHBIMHU  CHJIAMH,
JICMCTBYIOIMMH Ha TpaHHLaxX 3TUX (a3, Wik CTPyKTYpol MeMOpaH, OTACISAIOMINUX OCIETHIE IPYT
ot apyra. OcoOEHHO pe3KO 3TO MHEHHE BhIpaKEHO B cienytomei ¢pase ['edbepa (Hober): «benkwu,
YTJIEBOJIBI, KUPbI, — KAKUMU BEILIECTBAMU Mbl UX BUIUM IIPHU MOCTYIJIEHUHM B OPraHU3M, — TAKUMHU
K€ OHM MCIOJB3YIOTCS M BHYTPU €ro; HeT Apyroro Oeyika, 4eM TOT, KOTOPbI Mbl BUAMM B
npoOHpKe; TaK K€ HE CYIIECTBYeT MEPTBOTO, CTAOMIBLHOTO OeNKa Hapsay C KUBBIM, JTaOUIBHBIM,
KaK HET MEpPTBOIO U )KMBOI'O caxapa WJIM MEpTBOrO M KUBOro xupa. OcHOBaHUA Ul OOJBIIONW U
MOCTOSIHHOW CIIOCOOHOCTH KHMBOM MPOTOIJIa3Mbl K pearnpoBaHUIO coBceM, aApyrue. OHHU Jiexar BO
B3aMMOJCHCTBUM BCEX OTICIIBHBIX BEILECTB B UX ONPEACICHHBIX KOJIMYECTBEHHBIX COOTHOIICHUSX.
B 3TOM B3aumoeiicTBUN — CYHITHOCTD MTPOOJIEMBI OOMEHaY.

Takum 00pa3oM, Mbl BUAMM, UYTO PE3yJIbTAaT «UPEBATOrO MOCIEACTBUSIMU» IPUMEHEHHS
¢u3nueckoil XuMUM K OMOJIOTHUH, OCOOCHHO K M3YUYCHHIO IPOTOIUIA3MBbI, KaK pa3 MPOTHUBOIMOJIOXKEH
TOMY, K KOTOPOMY Mbl IPUIUIM Ha OCHOBE HAIlMX OOIIMX 3aKOHOB JIBUKEHUS >KUBOM MaTepuH.
[TosToMy MOHATHO, YTO UEHTPAJBLHOW NPOOIEMO COBPEMEHHOro  (PU3UKO-XUMHUYECKOTO
HalpaBJICHUs B OMOJIOTUU SABJISIETCS MPOOJIeMa MPOHUIIAEMOCTH U BOOOIIE OrpaHUYHbIX cui. Ecin
MBI UILEM MUCTOYHHK pabOTOCIIOCOOHOCTH KUBOW MaTE€pHH, MPOTOIJIa3Mbl, HE B CAMOM COCTOSIHUU
MOJIEKYJISIDHOM CTPYKTYpBl OINPEACIEHHBIX MOJEKYJ, a B pPa3IM4HOM TEPMOJANHAMUYECKOM
NOTEHIMAJe Pa3WYHbIX (a3, TO KOHEYHO MpoliieMa 3aKII0YaeTcsi B CBOMCTBAX IMOTPAHUYHBIX
IIOBEPXHOCTEH M B M3MEHEHUM IOTPAHUYHBIX CHJI BO BPEMEHH, 3aBUCSIIHUX HCKIIOYUTEIBHO OT
cocTosHusl (a3, CTATKUBAIOUIMXCS y MOTPAHUYHOM MOBEPXHOCTH U H3MEHSIOIIUXCS JIUIIb
IIOCTOJIBKY, IOCKOJIbKY U3MEHstoTCs caMu (as3bl. Ho oTaenbHas da3za He MOKeT M3MEHAThes 0e3
W3MEHEHUs IMOIPAaHUYHBIX YCJIOBMM, T.€. CBOMCTB IIOIPAaHUYHBIX IIOBEPXHOCTEH, TaK KakK BeElb
HEpaBHOBECHOE COCTOSIHWE 37€Ch MOTJIO OBl CYIIECTBOBATH TOJBKO B TOM CIllydae, €Cid Obl OHO
ObLIO0 OOYCIIOBICHO MOJEKYJSIPHOM CTPYKTYpPOW OJHOM M3 KOMIOHEHT 3Toil (a3bl. [loaTomy
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COBPEMEHHOE (PU3UKO-XMMUYECKOE HAIpaBiIeHWE B OWOJOTMHM WIIET pa3pelieHus BOMpoca B
U3MEHEHMSX COCTaBa OTIENBHBIX (a3, KOHLUEHTPALMU OTIEJbHBIX PEarupyroIluX KOMIIOHEHT,
1MOHOB U T.A. Ho TeMm cambIM B KauecTBE MOMEHTA, HapyLIAIOIIEr0 WIHM CABUTAOLIETO PAaBHOBECHE,
BBOJIUTCS] KaK HEOOXOAUMOE YCIIOBHE ITPUTOK PA3JIUYHBIX BEILECTB, T.€. IPOUCXOAUT IOIHBIN OTKa3
OT IPU3HAHHOI'O HaMHM BHAyajle IPHUHLNIIA COXPAHEHUS HEPABHOBECHOI'O COCTOSHUA. MBI MMeeM
nepes; co0oi MOCTOSIHHOE HAPYLIEHHE CYLIECTBYIOLIEr0 PaBHOBECHUS BCIIEJCTBHE NPUTOKA BELIECTB
u sHeprun. [lopiexamumii 00bICHEHNUI0 OOMEH BEIIECTB KUBOU KJICTKH JIOJDKEH CaM BCE OOBSICHUTH
BMECTO TOIO, YTOOBI CaMOMY OBbITb OOBSICHEHHBIM IPU IIOMOILIM CBOMCTB »KMBOW MaTepuH, €e
COCTOSIHUS U CTPYKTYPBI.

Wrtak, eciu 10 pa3BuTHs (PU3MYECKON XMMMHU HEJb3s1 ObLIO CO3AAaTh TEOPUU KUBOM MaTepuu,
TO TNPHUMEHEHHE 3TOW HAayKM B KOHIIE KOHIIOB JI0Ka3ajo, 4YTO 0e3 yriyOJeHHOro IO3HaHMSA
0COOEHHOCTEHM COCTOSHUS KUBOW MATEPUU HEMOCPEICTBEHHOIO MPUMEHEHHs (PU3NKO-XUMHUYECKUX
3aKOHOB TaK)K€ HEJOCTAaTOYHO Uil OOBSCHEHMS >KU3HEHHBIX SIBJICHUH, T.€. MPOSBICHUN >KUBOU
Matepuu. Tak, BHauaje NpUMEHEHHE (U3NYECKOM XMMHUHU K >KU3HEHHBIM SBICHHUSM IIPUBEIO K
OTPHULIAHUIO CYIIECTBOBAHUS OCOOOTO MOJEKYJSIPHOTO COCTOSIHUSL Y MOJEKYJ, COCTaBJISIOLIMX
JKUBYIO MaTEPHIO, YTO OOBACHSIOCH HAACKIOHW OOOWTHUCH 37€Ch TOJBKO IOMOIIBIO (DU3UKO-
XMUMHUYECKHX 3aKOHOB MHOTO(a3HBIX, BBICOKOJHUCIIEPCHBIX cucTeM. Ho B HacTosiIiee BpeMs Mbl I10-
BHJUMOMY II€PEXHMBACM HOBBIM IOBOPOT M CTOMM CHOBAa II€pPEe] YPEBaTbIM IOCIEACTBHAMMU
npeoOpa3oBaHUEM HAIIMX NPEICTABICHUN O CTPYKTYpE KHBOM MaTepuu. JTO BBI3BAHO, C OJHOM
CTOPOHBI, Pa3BUTHEM IKCHEPUMEHTAIbHON OMOJIOrMH, OTKPBIBAIOLIEH BCE HOBbIE 3aKOHOMEPHOCTH
1 OOHapy>KUBaIoOIIEH BCe sICHEE HEJOCTAaTOYHOCTh MPUMEHEHHs (PU3MKO-XUMHUYECKUX 3aKOHOB 0e3
ydeTa 0co00ro COCTOSIHUSI MOJIEKYJI, U3 KOTOPBIX IOCTpoeHa kuBasi marepus. C 1pyroil CTOpOHBI,
MPUYMHON 3TOrO CyXaT HOBEHIIME IOCTHKEHUs (U3MKM, NAlOIIMe HaM MEeTOJbl s Oosee
Ii1yOOKOro NPOHUKHOBEHHS B UHTUMHYI0 CTPYKTYpPY MaTepuu 1 MoJieKyJ1, Eciau nocnennuil nepuon
NpUMEHEeHHUs (U3NYECKON M KOJUIOMTHOW XUMHM MPOTEKal, TaK CKa3aTbh, MOJ 3HAKOM >KHUIKOU
¢da3pl, a TBephas (aza — OEJKOBbIE MHIEUIBl KOJUIOMAOB — YYMUTBIBAJAach JIMIIb IIOCTOJBKY,
IIOCKOJIBKY BCJIEJICTBUE JIMCCOLMALIMN €€ KpalHUX KHMCIOTHBIX M OCHOBHBIX I'DYIII OHA HECET Ha
CBOEH IOBEPXHOCTH 3aps[l, 3aBUCSIIUI MCKIIOYUTEIBHO OT COCTAaBa XHUJAKOH (a3bl, TO BPs JIH
MO>KHO COMHEBATbHCS, YTO IIPU IIOMOILM HOBEMILINX MPEACTABIEHUN U METOJOB CIEAYIOLUI IEPUOJL
MOJOWUIET K YyIIyOJIGHHOMY HCCJIEIOBAaHUI0 MMEHHO TBEpAOW (a3bl W JEHUCTBYIOIIMX B HEH
MOJICKYJISIPHBIX CHJI C T€M, YTOOBI, B KOHIIE KOHIIOB, HAUTH OOBSICHEHHE KU3HCHHBIM SBJICHUSM B
0CcO00OM COCTOSIHUM MOJIEKYJISIPHOM CTPYKTYpBbl, XapaKTEepHOM JUlsl )KUBOM Marepuu. M3noxeHHble
HaMH 001IMe 3aKOHBI IBM)KEHUS )KUBOM MaTepun TpeOyIOT, KaK Mbl IOKa3alu B HayaJjie 3TOH IJ1aBbl,
MMEHHO TaKOI'O Pa3BUTHSL.

[TocMoTpum Teneppb, KakuMH (pakTaMu MBI YK€ pacrojiaraéM M Kakoe IpeJCTaBICHHE O
CTPYKTYpE >KUBOW MaTepuH, OTBEYAIOLIEEe HALIMM OOLIMM 3aKOHAM M I03BOJIAIOLIEE OOBSCHUTH
KU3HEHHBIC SIBJICHUS, MBI YK€ MOKEM ce0e COCTaBUTh.

Msbl  yXe TOBOPWIM, 4YTO HEPAaBHOBECHOE COCTOSHHUE JOJDKHO OBITh JaHO caMoi
MOJIEKYJISIpHOM  CTpykTypoil. Kakumu (¢akrtamu, TroBOpSIIUMH B IOJB3y JTOr0, MBI YXKe
pacnojiaraem?

CaMpIM TpSMBIM METOJIOM, KOTOPBI JaeT HaM COBpeMEHHas (U3MKa I H3yYeHHS
CTPYKTYpbl MaTE€puH, SBISIIOTCS, KaK M3BECTHO, PEHITEHOTPAMMBI, a TAKXKE MCCICIOBAHUE B
MOJIIPU30BAHHOM CBETE U U3YUYEHME CIIEKTPOB IOIVIOIIEHUS U UCIyCKaHus. PaccMoTpuM noka emie
HEMHOI'OYHCJIEHHBIE PE3yJbTaThl, JOOBITbIE 3TUMU METOJAMH B IIPUMEHEHMU K >KMBOM MaTepuH.
Metoa peHTreHOrpaMM, Kak M3BECTHO, IPUMEHSUIICA K M3yueHHIo *uBbIX TkaHell K. Manepom (K.
Meyer), KOTOPBI MMOKa3ajl, 9To 00pa3yoIIre MYCKYJIbHYIO (GUOPUILITY MHUIICIUIBI MU UX Oa3ajibHbIC
TeJsbla 00a1al0T MPOAOITOBaTOM (POPMON M CBOPAYUBAIOTCS IPU COKPAILCHUH MBIIILBEL. MBI ere
MOJpOOHEE pPACCMOTPUM O3TH HCCIEAOBaHMS M MX 3HAa4eHHE JUII MEXaHHU3Ma MYCKYJIbHBIX
COKpAILIEHUH B IJIaBe O pa3pa)kuMOCTH. 3/1€Ch )K€ HaM BaxkHO, uro Maiiep u Mapk (H. Mark) nator
CJIEAYIOIMA BBIBOJ B CBOEH kuure': «Ha ocHOBaHHH COBPEMEHHOTO YPOBHSI HAIIUX 3HAHUW MBI
MOXKEM CKa3zaTh MPUOJIM3UTENIBHO CIIEAYIONIee: KPUCTAJUIMYECKHe, T.€. TOCTPOCHHBIE B BHUJIE
PEILIETKH, MULIECIJIBI BCTPEYAKOTCS HE B JIEUCTBUTEIIBHO KUBBIX, 4 TOIBKO B MEPTBBIX KJIETKaX U UX
4acTsAX; OHU NPUOOPETAIOT BIOJHE KPUCTAUIMYECKYIO CTPYKTYPY, KOTAa KIETKH YMHUPAIOT».

"K.Meyer u. H. Mark, Der Aufbau der hochpolymeren organischen Naturstoffe, Leipzig, Akad. Verlag, S. 234,
1930.
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W3BecTHO, uTO pemieryarasi CTpyKTypa COOTBETCTBYET PaBHOBECHOMY COCTOSIHMIO, T.€. MUHUMYMY
cBoOoaHOM sHepruu. Takum 0Opa3oM BBIBOJ YKa3aHHBIX aBTOPOB O3HAuYaeT JUIIb TO, YTO, IOKa
KJIETKH JKUBYT, CTPYKTypa *XUBOM MaTEpUH JCUCTBUTEIIBLHO HE SBIISIETCS PABHOBECHOM M UYTO €€
COCTOSIHHE 00YCJIOBJICHO CaMOW MOJIEKYJISIPHOU CTPYKTYypoid. TOT (hakT, 4TO mpu yMHUpPAHUU KIETOK
BO3HHUKAET peIleTdaTas CTPyKTypa U MHIICIUTB TPUOOPETAIOT MONHYI0 KPUCTAIIMYHOCTD, TOBOPHT
B 0JIb3y TOTO, YTO HE BIIOJIHE KPHUCTAJUIMYECKAsi CTPYKTypa COOTBETCTBYET HE JIAOMJIBHOMY WIIH
MeTacTabUIbHOMY PAaBHOBECHIO, & MMEHHO HEPaBHOBECHOMY COCTOSIHHUIO, T.€. TaKOMY, KOTOpOE
HEXM3HECTIOCOOHO 0€3 IMOCTOSHHBIX MPOLECCOB, MOCTABISIOUIMX SHEPruio, U 0€3 MOCTOSHHOIO
MOJIICPXKAHUS WIIM BO30OHOBJICHHSI, KAK 3TO UMEET MECTO U OTHOCUTEIILHO BO30YKIEHHBIX aTOMOB
U MOJIEKYJ. DTOT pe3yJIbTaT MOJIHOCTbIO MOJTBEP)KIACTCS HCCIECIOBAHUSIMH S>KUBBIX TKaHEH B
MOJIIPU30BAaHHOM CBETE. AHU3OTPOMHIO, JTBOSKOMPEIOMIISIEMOCTh OOHAPYKUBAIOT MHOTHE TKaHU U
yacTH KJeTok. Ho Ta nBosikonpenoMisieMocTb, KOTOPYIO Mbl HAaOJFOJJa€M B YacTSIX JKUBBIX KIIETOK,
BCEr/la  SBIICTCA  JBOSIKOTIPEIOMIISIEMOCTBIO  (JOPMBI, KAk, HampuMep, B  BOJOKHAaX
MONEPEYHOINOI0CATOM MBIl WIA B JPYIHMX BOJIOKHUCTBIX M IPOJOJITOBATHIX CTPYKTYPHBIX
anemeHTax. OHa 00ycloBJIeHA HE aHM30TPOITHOM, PEIIeTYaTOW CTPYKTYPOM OTAENBHBIX MHIICIUI
WJIM MOJIEKYJI, COCTABJIAIOIIMX JaHHOE TEJO, a BbI3BaHA MX MPOJIOJIroBaTol (OpMO U OAHOPOIHOM
OpUEHTUPOBKOH B gaHHOM Tene. CoOCTBEHHas JBOSKONPEIOMIIIEMOCTh, 0OYCIOBICHHAs
perieTyaTon CTPyKTypoi MHULEI, 00pa3yrolMX TKaHb, BCTPEYAETCs TOJBKO Y OTMHUPAIOUINX WUIIU
yKE€ MEPTBBIX YacTel OpraHu3Ma, Kak HapuUMep y LEJUTIOJIO03HBIX CTEHOK PACTUTENbHBIX KJIETOK,
JIMTOUIHBIX 3€pHBIIEK 000J0YeK HepBa U T.H. ['0JOBKHM crepMaTro30H10B, OOHAPYKUBAIOILIUE 10
[IMUATY CUTBHYIO IBOSAKOIPEIOMIISIEMOCTD, TAKXKE HE SIBJISIOTCS UCKIIOUYEHHUEM U3 3TOTO MpaBUa.
OT0 BUIHO U3 TOTO, YTO YMEPILBIECHUE, KUTITYCHHE, (PUKCAIMS HE U3MEHSIOT CTEIIEHU U XapakTepa
JIBOSIKOTIPEJIOMJIIEMOCTH  rojioBOK.  LIIMuAT  mpunuchiBaeTr 3Ty  ABOSIKOIPEIOMIISIEMOCTh
Hykieonporensam. Ho uccnenoBanus Illunke u Illurenara’ MOKa3aid, 9TO MO MEHbIIEHT Mepe
XPOMOCOMBI PACTUTENIbHBIX KJIETOK COAEPKAT HYKJICOMPOTEHU bl TOIBKO B CIIMPAILHON YacTH, B TO
BpeMsl KaK OCHOBHAsi Macca COJECPXKUT HE HYKJIEONMPOTEUIbl, a IIaBHBIM 00pa3oM JIpyrue Ok u
aunounibl. Ype3BblYaliHO MHTEPECHO Crelyrolee Hab0JeHue, CeIaHHOe B HaIIel JIabopaTopuH.
Spirostomum ambiguum 00bBIYHO HE OOHAPYKUBAET JIBOSKOMPEIOMIIIEMOCTH B TOJIIPU3AIMIOHHOM
MHUKpockorne. Eciau oTpe3aTs OT Hero HeOONbLIONW KyCOYeK, TO Oe3bsIepPHbI KYyCOK YMHUpAaET, a
CoJIepKaluil sIpo MPOAOJDKAET KUTh W JABUrathcs. MHorna ynaercs HaOnoAaTh, Kak BHE3AITHO
BECb YMHPAIOIIUNA OTPE30K CTAHOBUTCS PE3KO JABOSIKONPEIOMIISIOINM, BBIKUBAIOIIMMA K€ KYCOK
OCTaeTCsi ONTHYECKH H30TPONHBIM. MBI BUAMM, UYTO M 3/IeCh INPU YMHPAHUU MOSBISETCS
YHOpSIOYEHHasi CTPYKTypa, COOTBETCTBYIOLIAsi PABHOBECHOMY COCTOSIHUIO M BbI3bIBAarOLIas
anuzoTponuo. Cienyer OTMETHTb, YTO JBOSKONPEIOMIISIEMOCTh NPU YMHUPAHUU Yepe3 HEKOTOpOoe
BpeMs BHOBb HCUE€3a€T; BEPOSTHO, ATO OOBACHSICTCS HAYMHAIOIIMMCS aBTONM30M. Ecmu 3To
MPEOJIOKEHNE ONPABAACTCs, TO Mbl IOJYYUM TOHKHM ONTHYECKHM METOJA JUIsl ONpelleleHUs
MOMEHTa HACTYIUICHHMs] aBTOJIM3a, — METOJ, 3HAYUTEIbHO TMPEBOCXOMAIIMNA IO TOHKOCTH
XUMHUYECKHE METO/IbI.

Ho ecnau Monekynbl ¥ MHLEIUIBI KMBOW MaTepUH HE 00JaNalOT PELIeTyaToll CTPYKTYpOil,
HOSIBJISIIOIIENCS JIUIIb MPU YMUPAHUU, TO U3 3TOrO CIEAYeT, YTO MULEIIA KUBOM TKaHU JOJKHA
00J1a/1aTh ANEKTPUYECKUM 3apsIOM [0 OTHOLICHUIO K MUIIEIIE HEKUBOW TKaHU. ITO HEOOXOIUMO
[IOTOMY, YTO B PEUIETYATOW CTPYKTYpPE AJIEKTPOCTATUYECKUE CHUIIBI MAKCUMAJIbHO HACBIIIAIOT APYT
apyra. ['pynmnbl aTOMOB WM UOHBI PEIIETKH HAXOSTCS COOTBETCTBEHHO Pa3HOBECHOMY COCTOSIHHIO
Ha MUHUMQJIbHOM pAacCCTOSHUM Jpyr OT JApyra. Bcsikoe HUCKpHBJIEHHE TaKOW pelieT4yaTon
CTPYKTYpbl, COIPOBOXAAIOIIEECS YBEJIMYEHHEM O3TOIO  pAcCTOSHUSA M, CIIEJOBATEIbHO,
yBEJIMYEHUEM CBOOOJIHOM SHEPruu, JOJDKHO COMNPOBOXKIATHCS TAKXKE YBEJIMYEHHUEM CHIIBI
ANEKTPUYECKOTO MOJIs, WIH, WHAYe TOBOPS, MOCIHEAHSs JOJKHA YMEHbBIIATHCS MPU HACTYIUICHUHU
paBHOBECHS, T.€. NPU BO3HUKHOBEHHM pEIIETYATON CTPYKTYpbl, KaK 3TO HMEET MECTO IpHU
YMUpaHUHU.

M3BecTHO BecbMa pacHpOCTpaHEHHOE O0llee SIBICHHE, COIIaCHO KOTOPOMY BCSIKasi »KUBas
TKaHb TPH yMHUPAHWW, BBI3BAHHOM KaKUM-THOO MECTHBIM TIOBPEXKJCHUEM, MOIydaeT
OTpULATENbHBIM 3apsii OTHOCUTEIBHO HEMOBPEKICHHOM, HE yMHpAIOLIEH TKaHU: WHA4Ye TOBOpPA,
NOTEHIMA NAJaeT OT KMBOM TKAaHU K yMepuleil. DTO MpPaBWIO JEUCTBUTENIBHO JJIsi BCEX YKUBBIX
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TKaHEH KaK PacTUTENIbHBIX, TaK U >KUBOTHBIX. [loiydaemble TakuM 0Opa3oM TOKH M3BECTHBI MO/
MMEHEM «TOKOB ITOKOS» WJIH «TOKOB IOBPEXKICHUSD.

DTO sBIEHUE HEMOCPEACTBEHHO MOXET OBITh OOBSCHEHO TpU TOMOINM HAIIETO
MIpPE/ICTAaBJICHHUs] O HEPABHOBECHOM COCTOSIHMM >KMBOM MaTepuu, 00YyCJIOBIEHHOM HEPaBHOBECHEM
caMOM  MOJIEKYJSIpHOM  CTPYKTYpbI, «UCKPUBIICHHEM)»  pEIIETYaATOr0 CTPOEHUSI €€ W
MOATBEPK/IaEMOM, KAaK Mbl BHAUM, (U3NYECKUMHU METOAAMM HCCIEIOBaHUS. OJIEKTpUYecKas
Pa3HOCTh MOTEHIIMATIOB MEKIY KMBOW U MEPTBOU TKAHBIO SIBISIETCS, TAKHM 00Pa3oM, pe3yIbTaToOM
Pa3HUIIBI CAMUX MOJIEKYJIIPHBIX CTPYKTYD.

N3BecTHO, 4TO B HAcCTOsIIEe BpeMs (PU3UOJIOTHS aeT APyroe OObSICHEHHE IS ITUX TOKOB
nokosi. B Havasne 3Toil raBbl Mbl YKa3bIBaJId, YTO COBPEMEHHOE (PU3UKO-XUMUYECKOE OOBSICHEHHE
CBOWCTB KMBOW TKaHHW HE MPHU3HAET 0COOOT0 COCTOSIHMS >KMBOW MaTE€pPUH U MO3TOMY CBOJUT BCE
SBJICHUSI Pa3HECTH MOTEHIHUAIOB K CBOMcTBaM TpaHull ¢a3 uim MeMOpaH, T.e. K MOTPaHUYHBIM
YCIIOBUSIM; COOTBETCTBEHHO 3TON CXeMe OOBACHSACTCS TaKkKe U OO0Ilee CBOWCTBO BCEX JKUBBIX
TKaHell naBaTh TOKHM MOkos. OIHa TEopus MCXOAHWT W3 CYIIECTBOBaHMsS MeMOpaH [bepHiiTeitH
(Bernstein)] ¢ pa3nuyHON MPOHUIIAEMOCTHIO /71l KATHOHOB M aHUOHOB, Npyras [beiitaep (Beutner)]
— W3 CBOMCTB MMEIOIICHCS Ha KaKJIOM KJICTOYHOUN IpaHu JIMITIOUTHOW 00O0JIOUKH Kak 0co00H (hasbl.
Ho ans o0bsicHeHus TOrO, oYeMy BCerjia MOpaHeHHasl TKaHb 3apsDKeHa OTPUIIATENhHO, HAZO0 OBLIO
Obl KOHEYHO IMPEANOJIOKHUTh, YTO BCE KIETKH BCEerjaa MpPOHHUIAEMbl MPEUMYIIECTBEHHO IUIs
KaTUOHOB, a Takoe€ NPEIOJIOXKEHHUE KaXKEeTCS HaM BCE K€ BeCbMa COMHHTENIbHBIM. MBI 3HaeMm
KJIETKM, KaK HallpuMep KpacHbI€ KPOBSHBIE TEIbLA, OTHOCUTEIBHO KOTOPBIX MPAaBWIBHO KAK pa3
obparHoe. Uto ke kacaercst Teopun beiiTHepa, TO e, ONATh-TAKU C TOYKU 3PEHUSI COBPEMEHHBIX
TEOpUH MPOHUIIAEMOCTH, IPOTUBOPEUUT TOT (PAKT, UTO JIMIIOUJIBI HA TPAHSIX KIETOK HE 00pa3yloT
HENpEepbIBHOM, CIUIOMHON (a3bl. UTO «UCKPHUBIECHHE»,, PEIIETYATOW CTPYKTYPHl JEHCTBUTEIHHO
BEIeT K BOSHMKHOBEHHIO IOJIOKUTEIBHOTO' 3apsiia [0 OTHOIMICHHIO K HE MCKPHBICHHON YaCTH, B
3TOM MBI CMOTJIM YOEIUTHCS Ha PsiJie OMBITOB, IPOBEICHHBIX B HAlllel J1abopaTOpuu COBMECTHO ¢ B.
A. MyxeeBbIM.

Eciu B3sATh MEIHYIO WIM IIMHKOBYIO NPOBOJOKY W MPUJIIOKUTh K JIBYM €€ TOYKam
HEMOJISIPU3YIOIIMECS  AJIEKTPOAbl, Kak 3TO JAeNaloT B (QU3MONOTMM Uil OTBEACHHUSA
OMOAJIEKTPUYECKUX TOKOB, TO BKJIFOYCHHBIH MEXIy OOCHMH TOYKAMHU 3€PKAIbHBIN TalbBAHOMETP
(ayBcrBuTensHOCTEI0 B 107'%) 06BIMHO He 1aeT HHKAKOro oTKIOHeHHs. Eciu xe nedopMHpoBaTh
Kakoe-1100 MECTO MPOBOJIOKH, HAMPUMEP CKPYYHBAHUEM WM CIUTIONIMBAHHEM, U MPHIOXKUTH K
HEMY OJMH U3 JJIEKTPOJIOB, OCTaBUB JAPYroil y HeneOpMUPOBAHHON TOYKH, TO TaJbBaHOMETP
Oo0Hapy»XKUBAET CHIILHOE OTKIOHCHHE. BenmnumHa 3TOr0 OTKIOHEHHS IS MEAHOW MPOBOJIOKH BO
MHOTO pa3 MPEBOCXOAUT TOK IMOKOS y m. gastrocnaemius JISTYIIKH, MpU4eM J1ehopMHUpOBaHHAS
TOYKA MOJIOKHUTETbHA TI0 OTHOIICHUIO K HenedhopmupoBaHHOU. Takum oOpazom, 1eopMUPOBAHHOE
MECTO COOTBETCTBYET HEMOBPEXKJIEHHOM, >KMBOW TKaHH, a HeAeOPMUPOBAHHOE, T.€. MECTO C
peuIeT4aTon CTPYKTYpOM, — MOBPEKACHHOW, MEPTBOM TKaHU. DTO MOJHOCTHIO OTBEYAET HAIIEMY
MPENINOJIOKEHUIO, YTO JKMBBIE MOJIEKYJbl, WM MULEIUIBL, O00JagaloT JaedOopMUPOBAHHOM,
HEPaBHOBECHOM pelIeTyaToil CTPyKTYpod, 4eM U OOBSICHSETCS WX MOJOXKHUTEIbHBIN 3apsij
OTHOCHUTEILHO MEPTBOM TKaHU. YUTO TMONOKUTEIbHBIN 3apsa  JAehOpPMHPOBAHHOTO MeECTa
JCHCTBUTENHHO BBI3BAH HEPABHOBECHBIM COCTOSIHUEM CTPYKTYPBI, 00YCIOBIEHHBIM JedopMaIueii,
a HE COOTBETCTBYET HOBOMY PaBHOBECHIO, BUJIHO M3 TOr0, YTO Pa3HOCTh NOTEHIMAJIOB JIOBOJIBHO
OBICTPO BBIPABHUBAETCS M TAJIBBAaHOMETP BO3BpaIlaeTCs K HYJIEBOW Touyke. XOJ 3TOro mporecca
BBIPDABHMBAHMUS IMPEACTABIISIETCS HaM BeCbMa MOYYMTENIbHBIM. Eciam Mbl uMeeM Jeno ¢
OOBIKHOBEHHOW METHOW MPOBOJIOKOM, COCTOAIIEH M3 OTAENbHBIX KPHUCTAIIOB, TO B OOJBIIMHCTBE
CIIy4aeB YK€ 4yepe3 5 MHUHYT rajibBaHOMETP BO3BpAILACTCS K HYJIEBOM TOUYKE, IMPUYEM MaJICHHE
MPOTEKAET HE TJIAJKO, @ COMPOBOXKAAECTCS CKAYKaMH B PA3JIMUHbBIX HampaBiieHUsX. OUeBUIHO, YTO
MBI 3/1€Ch PETUCTPUPYEM BOCCTAHOBJIEHUE MTPABUIILHOTO PACIIOIOKEHUS OTAEIBbHBIX KPUCTAILIOB 10
OTHOLLUEHUIO APYT K APYry. DTO JI0Ka3bIBAETCS OMBITOM, IMPOBEAECHHBIM HAMU C MOHOKPHUCTAJLJIOM
kaamus. 3aech nedopmMupoBaHHOE (CIUTIOIIIEHHOE) MECTO TaKKe OBLIO 3apsHKEHO MOJIOKHUTEIBHO,
HO Pa3HOCTh MOTEHIIMAJIOB COXPaHsIach ¢ HEOOIBIIMMHU KOIeOaHUSIMU B TEUCHUE TIOTyJaca.

Ho wHe Tombko pgedopmanusi MPOCTHIX METAUIMYECKUX KPUCTAIUIOB HPUBOJUT K
MOJIOKUTEIILHOMY 3apsy OTHOCUTEIbHO HeAePOpMUPOBaHHOTO MecTa. To ke camoe HaM yAaloch
HaOJI0/1aTh W Ha OCNKOBBIX reisix. JlJis Toi menu Mbl Opayin pacTBOP KEIATUHBI B JKUIKOCTH
Punrepa, nanuBanu ee B uvameuky [letpu, m korja oHa JOCTaTOYHO 3aTBEpJEBaja M IMOdyyasa
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HY’)KHYIO JJI ONbITA 3JIACTUYHOCTH, BBIPE3AIM U3 HEe MOJOCKU. Eciy MpuiiokuUTh K IBYM TOUKAM
TaKOW KEJaTMHOBOMN IOJOCKU 3JIEKTPOJIbl, TO TaJbBAaHOMETP HEe OOHAPYKUBAECT OTKJIIOHEHUH; €CIIH
e OJIHa M3 TOYEK MOJBeprajach pacTsHKEHUIO, TO HAOII0JAIOCh HE3HAUUTEIBHOE, HO SIBCTBEHHOE
OTKJIOHEHHE, IpUYEeM pacTaHyTas TOYKa OIATh  OKa3blBAJaCh  IOJOXKHUTEIBHOM, T.€.
COOTBETCTBOBAJIa JKMBOW, HEMOBPEXKICHHON TKaHHM, B TO BpeMs KaK HEpacTIHyTas TOYKa
COOTBETCTBOBAJIa YMUPAIOIIEH, TOBPEKICHHONU TKAHH.

Msbl BHIUM, 4YTO BbI3BAaHHBIC BHEIIHMMH BO3JCHCTBUSAMHU HCKPHUBIICHUS, Aedopmariu
peleTyaTod CTPYKTyphl Kak y METAUIOB, TaKk W y OEJIKOBBIX TeJl BEAYT K IOSBICHHIO
HOJIOKHUTEIBHOTO 3apsiia Ha Je(QOpMHUPOBAHHOM MecTe. ITO Je(pOpPMHUPOBAHHOE COCTOSHHE
MOJIEKYJIIPHOM MJIM pEIeT4YaTOH CTPYKTYpbl €CTh COCTOSIHME HEPABHOBECHOE, BBIPABHUBAIOIIEECS
1ocje MpeKpalleHus: ACUCTBUS BHEUIHMX, JedopMHUpYOIMX cwil. B XK uUBOW Xe TKaHH,
Hao0oOpoT, 3TO HEpPaBHOBECHOE COCTOsSHHME, 3Ta JnedpopMHUpPOBaHHAA
MOJEKYyJIsipHAass CTPYyKTypa sABIAsieTcs CTaOMIbHOW B CMBICJIE HAaUIEro
o0mero 3aKkoHa JABHUXEHHUA XUBOW MaTepuu, T.€. OHAa NMOAJNEpKHUBAETCH
MW TNOCTOSHHO BOCCTAaHAaBJIMBAaETCs 3a CUYET ODHEPrHUM HENPEPBIBHBIX
NIpOLEcCCOB BBIPABHUBAHUSA, NPOTEKAWIMUX B XKHUBOW TKkaHu. [loaromy B
KUBOW TKaHU, B KOTOpPOW MpoLecchl oOMeHa, T.e. BOCCTAHOBICHHMS WM MOJIJCPKAHUS STOTO
1e(OPMHUPOBAHHOIO COCTOSIHUSI MOJIEKYJISIPHOW CTPYKTYpbl JKMBOM MAaTepHUH, HapyIIEHbl WU
COBCEM He MPOUCXOJISAT, BOSHUKAET PAaBHOBECHAS CTPYKTYpa PELIETKU. YKaKeM 37IeCh KpaTKo Ha To,
YTO W3 HALIEro OIpPECNICHUs pPa3IpaKeHHs, MMEHHO KaK BbI3bIBAIOLIETO HapyLIEHHE 3TOro
NOJIEPKAaHUSI HEPAaBHOBECHOM CTPYKTYpPBI, HEOCPEACTBEHHO CIIELYET, YTO B pa3apakaeMOM MECTE
negopmanus 10JDKHa YMEHBIIAThCSI U CTPYKTypa NPHOIMKAThCd K PAaBHOBECHOMY COCTOSTHHMIO.
Paznpaxxaemoe MeCTO JOJDKHO, CIEAOBaTeNbHO, O0JIaAaTh OTPHULATENBHBIM  3apsiioM IO
OTHOIIEHUIO K HE pazapaxkaeMoMy. UTO 3TO AEHCTBUTEIBHO TaK WM €CTh, B JOCTATOYHOM Mepe
U3BECTHO U3 (PU3MOJIOTHH pazapaxkeHUi. UTo ke KacaeTcsi CBA3M MEXIY MHTEHCUBHOCTBIO OOMEHa
BEIIIECTB M CUJION TOKA IIOKOS, TO OHA, KAK BUJIHO U3 BCET0O BBILIECKA3aHHOI0, HECOMHEHHO, JI0JDKHA
CYIIECTBOBATb, U MbI K HEll BepHEMCsI ITOJIpOOHEE B IJ1aBe O MPHUCIIOCOOICHUH U Pa3paKMMOCTH.

CornacHo cKa3aHHOMY IEKTPUYECKas Pa3HOCTb MOTEHUUAJIOB, WM 3apsl, Ha Pa3IMYHbIX
YacTAX JKUBOW TKAHHM JIOJDKHA 3aBHUCETh OT TOTO, B KaKOW CTeNeHu Ae()OpMUPOBAHBI MOJEKYJIIbI
’KMBOM CyOCTaHIMM, T.€. HACKOJBKO OOJIbIlIe B pe3yjbTaTe MX BO30YKIEHHOI'O HEPaBHOBECHOIO
COCTOSIHUSL MX CBOOOJHAs SHEPrusl MO CPAaBHEHHUIO C HEBO30YXKAEHHBIM COCTOsSHHMEM. Ty yacTb
CBOOOJIHON HHEPIUU EIMHUIIBI MacChl, KOTOPOM OO0JIafaeT >KMBOE BEIIECTBO B PE3yJbTaTe €ro
ne(pOpMHUPOBAHHOTO, HEPABHOBECHOT'O COCTOSIHHSI, MBI 110 aHAJOTMHU ¢ XMMUYECKHM MOTEHIIUAIOM
HA3bIBAEM MOTEHITNAJIOM JKUBOH CyOCTaHIIMM U 0003HAYAaEM depes LL.

DJNEeKTpUUYeCKUil MOTEHUMal JOJDKeH ObIThb TeM Oosblie, 4yeM OoJibllle PpacCTOSHHE OT
pemeTdaTol CTPyKTYpHl, T.e. 4eM cuibHee nedopmanuu. OmHako B TiaBe 00 oOMmeHe Oyner
IIOKA3aHO, YTO, C OJHOH CTOPOHBI, Ll JOJKHO YMEHBIIAThCS C POCTOM, a C JIPyrod — 4TO poCT
IOPOMCXOIUT TaM, TJe |l BEJUKO. TaM BBIBOAMTCS, YTO [L YMEHBILAETCS B XOJI€ MHJIUBUAYaILHOTO
Pa3BUTHA U YTO €r0 MAaKCHUMYyM JIEKUT B Hauyaje 3TOro pa3BUTHUs, Oiarojapsi 4eMy U CTaHOBHUTCS
BO3MOXHBIM POCT BHOBb BO3HUKIIIEH 0COOM, MOJIOBBIX U SMOPHOHANIBHBIX Ki1eTok. Ho Torna B cuiy
BCETO CKAa3aHHOTO 37eCh JO0DKHA OBITh CHIIBHEE BCErO CTENeHb jAe(opManuu pemeTdaTon
CTPYKTYpPbI MOJIEKYJI )KUBOM TKaHH, a, CJIEI0BATEIbHO, U JIEKTPUUYECKUN 3apsa. UTo 3TO MMEHHO
TaK ¥ €CTh, MOKA3bIBAIOT W3MepeHus, mpousseneHubie Jlynaom (Lund) na Obelia. Ero m3mepenns
IIOKA3bIBAIOT, YTO NpPU OOpa30BaHMU IOYEK 3TOT OPraHu3M OOHApPY)KHMBAET SICHYIO IMOJISAPHYIO
TeHAeHINIO. «OIHOBPEMEHHO B O3TOM OpraHu3Me HaOIIOAAETCs JJIEKTPUYECKAsl MOJIIPHOCTD:
pacTyias BepXylIika 3apspkeHa MOJOKUTENBHO OTHOCUTEIBHO APYTux yacteil tena». Jlynna (1930)
NPUBOJUT TakXKe TpPUMEp, KOrja BereTalMoOHHbIE MyHKTH Pseudotsuga mucronata Bcernaa
HOJIOKHUTEIbHbI, OTHOCUTEIBHO JIPYTUX YaCTel Tela, CIIM MPUII0KHUTh AJIEKTPOAbI K Kope. «BHyTpu
K€ JIepeBa T'OCIHOJICTBYET IaJIeHHE MOTEHIMalla B 0OpaTHOM HalpaBJIC€HUH: OCHOBAHUE 3apsKEHO
MOJIO’KUTEIBHO IO OTHOIICHUIO K BepiuHe» (1ut. mo Went, Jahrb. f, wiss. Botanik, Bd. 76, 1932).

WTak, Mbl BUAUM, YTO pa3BUTasl 3[I€Chb TEOPHS KMBOH MaTEpUH IMOJHOCTHIO COOTBETCTBYET
BBIBOJIAM, BBITEKAIOIIUM U3 HAIIUX OOLIMX 3aKOHOB JABMKEHHS, U B TO K€ BpPeMs HEMOCPEACTBEHHO
OOBSICHACT 3aKOHOMEPHOCTH OMOIJIEKTPHUYECKUX SBICHHMHA: KOTJa TEepeBEmIHBACT
ACCUMUNSALUSA HAaJ AUCCUMUISANHUENH B cuiny Oojiee BBICOKOIO MOTEHIHUA
a )XMBOH MaTepHu, KakK 3TO HMMEET MECTO B SMOpPHOHAaIBbHBIX TKaHAX,
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MOYKaX, BETeTAMOHHBIX TNYHKTaX, TO MB HUMeeM Tmepea CcoOoW
Oonpmyt aedpopManuio pemeTdyaTod CTPYKTYyphl, OoJbliee pacCTOSHHUEC
OT PAaBHOBECHOIO COCTOSHHUSA, U B CHUJY 3TOr0 TaKO€ MECTO INOJydaeT
MOJNOXUTENbHBIN 3apsan. Ecum ke npomeccs acCUMUIASUHUH, T.e€.
noaAepXaHUue HIM MOCTOSHHOE BO300OHOBJIEHHUE OTOW HEPAaBHOBECHOHM
CTPYKTYypBl, HapylWIawTCsA pa3gpaXeHUEM M €CJIHU YMEHbIIAEeTCH
CTPYKTypHas D2HEpTrus, NpUONHUKAACh MPU d3TOM K PAaBHOBECHIO, TO MBI
HME€EM B TAaKOM MECTE OTpHIATENbHYKH BOJHY. HakoHenm eciaum TKaHb
OTMUpaeT, BO3HHUKAET peumeTryaTas paBHOBECHAass CTPYyKTypa, TO 3TO
MECTO 3apsiKEHO OTPHULATEIbHO OTHOCHUTEIHbHO XUBBIX YaCTEW TKaHHU.

Me1 y>ke TOBOPHIIM, UTO PelIeTyaTas CTPyKTypa MOJIEKYJI HE COXPAHSIETCs MOCIe CMEPTH, TaK
KakK MPOSIBISIOIASACS MPU YMHUPAHUU JBOSKOIPEIOMIISIEMOCTh IMOCTENIEHHO BHOBb Hcue3aeT. Mbl
TOTJIa Y€ BBICKAa3bIBAJIM MHEHHUE, YTO O3TO SBISAETCA PE3YyJbTaTOM XUMHUYECKUX H3MEHEHUH,
HACTYMAIOIIUX BCJIEACTBUE AaBTOJMU3a. OJTOMY IIOJIHOCTBIO COOTBETCTBYET TOT (aKT, UTO
MAaKCUMAaJIbHBbI OTPHULIATEIIBHBIN 3aps/i YMEpPIUMX TKAHEM HE COXPAHAETCS, HO IIOCTEIEHHO
CTAHOBHTCSI GONICE MONOKUTEIBHBIM , BEPOSTHO TIIABHBIM OOPA3OM 3a CUET KHCIBIX MPOIYKTOB
aBTonu3a. [losiBieHHe COOCTBEHHOU MBOSKOIPEIOMIIIEMOCTH M OTPHIATEIBHOTO 3apsga CYTh
SBJICHUSI, CONPOBOXIAIOIIME TMEPEX0J] HEPABHOBECHOM CTPYKTYPbl MOJIEKYJI, XapaKTEpHOM s
JKUBOI'O COCTOSIHUS, B PAaBHOBECHYIO pELIETHATyIO CTpyKTypy. Cienyromiee 3areM YMEHBLIEHHE
JBOSIKOTIPETIOMIIIEMOCTH M OTPHULATENIBHOIO 3apsA]ia SIBISAETCS BBIPAKEHHEM ITOCMEPTHBIX, HO
3aKOHOMEPHO HACTYMAIOIIMX MPOIECCOB aBTOIN3a, O KOTOPHIX MBI OYJeM rOBOPHUTH Janbiie. Eciu
TOKHU TOKOsI OOBSCHSIIOTCS HE JIMMOMAHOM (a30if, B KOTOPOM pa3iNMuyHO PAaCTBOPUMBI pa3INyHbIE
WOHBI, ¥ HE 000J0YKaMH, JCUCTBYIONIMMH, KaK pEIIETO, JJii MOHOB, a OCHOBAaHbI Ha 0OCOOOM
COCTOSTHUM MOJIEKYJ KMBOW TKaHU, TO Mbl JOJDKHBI ObITh B COCTOSIHUM JJOKa3aTh HAJIMYHE STUX
TOKOB M TIOCIIC HApPYyIICHUs MEMOpaH WM HEMPEPBHIBHOCTH JTUTIOUTHOW MOBEPXHOCTH, a TAKXKE U B
TeX Cilyd4asX, Korja HU O KakuxX MeMOpaHaxX He MOXKET ObITh peud. UTo 3TO JeHCTBUTEIHHO UMEET
MECTO, HaM yJaJI0Ch TI0Ka3aTh B Halllel J1abopatopuu coBMecTHO ¢ B. A. My>keeBbIM. MbI cTaBuiIn
Hallli ONBITHI HAJ KallWIEW W3 MBIIIBl W HaJa KPOBSHOM CBIBOPOTKOW. Y JIATYIIKH
OTIIpenapupoBaInch 00a mm. gastrocnaemii, MOCJIE YEro OJWH U3 HUX HEMEAJICHHO YMEPIUBIISIICS
OBICTPBIM TMOTPY>KEHUEM B ropsuuil pactBop Punrepa. 3areM o0e MBIl pacTHPAINCh B CTYIIE,
MOKa TIOJHOCTHIO HE MPEBpAllajiCh B KAIWIly. DTON KallWield HANOTHSUIMCH JBE HEOOIBIIHNE
CTeKJIsIHHbIE dYamiedku. OO0e Kaluibl COCIUHSIMCh CTEKJISIHHOM TpyOOUYKOW, HAaIOITHEHHOM
pPacTBOPEHHBIM B PUHIEPE U 3aCTHIBIIMM arapomM, 4yToObl 3aMKHYTH II€Ib. 3aTeM B KaXIyHO U3
Kalllulla [OIrpyXaJoCh IO HE NOJSPU3YEMOMY  DJIEKTPOAY, KOTOpPBIE COEOUHSIUCH C
qyscrBurensubiMa (10') raneBanomerpamu. IIpH 9TOM OKAa3a10Ch, YTO KALIMIA H3 IKHBOTO
MyCKyJia Bcerja o0saasna nojoKUTEIbHBIM 3apsaIoM OTHOCUTENILHO KalIUIlbl U3 MEPTBOro. Takum
e 00pa3oM yJanoch MOKa3aTh, YTO KAIIUIA U3 MBIIIIBI, YTOMJICHHOHN JJINTEIHHBIM TUTAHHYECKUM
pasipax€HueM, BCErjJa OTPULATENIbHA 110 OTHOIICHMI0 K Kalmule U3 HEyTOMJIEHHOI'O
CUMMETPUYHOTO MYCKyna. BBuay TOro, 4to axkTHBHas peakius, OCOOCHHO TpU yTOMJICHHH,
CIABUTACTCS B CTOPOHY KHCJIIOTHOCTH, Y€M JIOJDKEH Obul Obl OBITh BBI3BAaH TOK B OOpaTHOM
HampaBJICHWHW, Jajee, 4TO Mbl 3/eCb HE UMEeM HHUKAaKhMX MeMOpaH WIM TpaHHIl KJIETOK, a
HaIlpaBJICHUE TOKA BCETJa TO K€ CAMOE, YTO U Y TOKOB ITIOKOSI, HAIlIM ONBITHI JOKA3bIBAIOT, YTO TOKH
MOKOSI OCHOBAaHbI HE HAa HEPABHOMEPHOM paCHpEeeICHUH MOHOB IMPHU MOMOIIM MEMOpaH U HE Ha
JIEHCTBUM HETIPEPBIBHOM JIMITOUTHOM (ha3bl, a Ha MOJIEKYJSIPHON CTPYKTYpPE CaMO KUBOW MaTEpPHHU.
CoBepIlieHHO TIOHATHO, YTO CWJIA MOJTYYSHHOTO TaKMM OOpa3oM TOKA JOJDKHA OBITh HUKE, YEM Y
HEIMOBPEXKACHHOIO MYyCKyJa. Bo-nepBbIX, 371€Chb BBHAY pa3pyLICHUs KIETOYHOM CTPYKTYpbI
HapylIeHbl TAaKXX€ W T€ HHEPreTUYECKHUE MPOLECChl, KOTOPbIE MOJJEPKUBAIOT HEPABHOBECHYIO
CTPYKTYPY MOJIEKYJI, TAK YTO Mbl UMEEM JIEJIO C YK€ OTMHUPAIOIIECH TKAHBIO; BO-BTOPBIX, 3apsi WIH
JNEKTpUYECKasi TOJSPHOCTh YCWIHMBAETCS Onaromaps TOMY, YTO MOJIEKYJIbl WJIA MUIEIUIBI
pacmojyio’)keHbl B MBIIIEYHOM  BOJIOKHE B  BHJIE Lenu (4eM  OOBSICHSETCA  TaKxke
JBOSIKOTIPEIIOMJISIEMOCTh BOJIOKHA), B CHJIy YE€ro HEHApyIIEHHAs CTPYKTypa HEMOCPEICTBEHHO
BEJIET K YCUJICHUIO TOKA ITOKOSI.

HHTepecHO OTMETUTh, YTO ITOT «TOK IOKOs» HAOMIOJaeTCsl TOJBKO HA KalIWIe MBIIIIT

! Cp. Bose, Electrophisiologie comparee, Oauthier-Viilars et C-ie, ctp. 151, Paris, 1927.
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3UMHHUX JIATYIIEK, Y JIETHUX K€ €ro He yAalloch 0OHApYKUTh. DTO MOJIHOCTHIO COOTBETCTBYET TEM
00LIEeN3BECTHBIM TITyOOKUM H3MEHEHHSIM (DPU3MOJOTHYECKMX CBOWMCTB MBIIII] JISTYIIEK, KOTOpHIE
IIPOUCXOZAT B CBSI3M CO BPEMEHEM IOJla U 3aTPYAHSIOT UCCIIEI0BAaHUE MIPOLIECCOB pa3paKEHUs Ha
JIETHUX JIATYIIKAX.

Taxkum jxe 00pa3oM MbI CTaBUJIM OIBITHI HaJl KPOBSHOW CHIBOPOTKOM; KakJIash ChIBOPOTKA
JIeIWIIach HA JIB€ MOPLUH, U3 KOTOPBIX OJIHA MHAKTUBHUPOBAJIACH HATPEBAHHUEM NpU 56° B TeueHuUe
nosydaca. AKTUBHAsI CBIBOPOTKA HAJIMBANIACh B OJIHY YallleYKy, HEAKTHBHAS — B IPYTYIO; 3aTeM 00€
Yalleykd COEAMHSUIMCh HAIlOJIHEHHOM arapoM CTEKJISIHHOM TpyOOUYKOH, M TOKM OTBOJWJINCH K
raJlbBaHOMETPY. B OONBIIMHCTBE ClTydaeB OMATh OKA3BIBATIOCH, YTO AKTUBHAS CHIBOPOTKA 3apsiKeHa
MIOJIOKUTENBHO 110 OTHOLICHHUIO K HEAKTUBHOM. B OTIENBHBIX Claydasx pa3HOCTH MOTEHLUAIOB HE
HAOMI0IAIOCh; OOpaTHasi JKe 3apsaKka He Halirofanach HUKoraa. Kak u criegoBalio OXKUIATh,
OTKJIOHEHHS TajlbBaHOMETpa 3Jiech emle ciadbee. UTo Mbl M 37eCh HE MMeeM Jefia ¢ AelcTBHEeM
AJIEKTPOJIUTOB M OCOOEHHO C JEHCTBHEM M3MEHMBILEHCS KOHLIEHTPALMH BOJOPOIHBIX MOHOB, 3TO
JIOKa3bIBalOT, BO-NEPBBIX, MMEHHO JTH cJladbleé OTKJIOHEHHUS, a BO-BTOPHIX, TOT (AaKT, YTO
MOSIBJISIFOIIASACS ~ Pa3HOCTh IMOTEHIMAJIOB OOHAPYXKUBAeT MJaliek0 UAYIIUN Mapajuienu3Me
YMEHbBIIIEHUEM TOBEPXHOCTHOTO HATSKEHUSI CHIBOPOTKH MPU €€ MHAKTUBU3ALUU (CM. HUXKE).

N3 cka3aHHOro BBITEKAET, YTO HAllle MPEACTaBICHUE, MO KOTOPOMY caMma MOJIEKYJsipHas
CTPYKTypa KMBOW  MAaTepUu  SIBJIISIETCS  HEPABHOBECHOW  «HUCKPUBICHHOW»  PEHIETKOM,
HETOCPEJCTBEHHO OOBSCHSET AJIEKTPUYECKHE CBOMCTBA XHMBOM TKaHM, OCOOEHHO IMOSBICHHE WU
HaIlpaBJIEHUE TOKOB MOKOSI.

W3 3TOro Hamero mnpencTaBIeHUs] O COCTOSHUU MOJIEKYJ, 0Opa3yIoLIMX >KUBYIO MaTepHIo,
BBITEKAET €lIe LEJIbIA psAJl CIEICTBHM, KOTOPbIE Mbl TAaKK€ MOXKEM MPOBEPUTH Ha OMbITE. Tak
HaIpUMep OYEBHUJHO, YTO €CJIM PelIeTKa KHUBBIX MOJICKYJ JeGOpMHUpOBaHA U CIEAOBATEIHHO
3apsAJibl OTAEJIBHBIX ATOMOB WJIM aTOMHBIX TPYII HE HAXOJATCA HA TOM MUHUMAJIbHOM PacCCTOSIHUHU
Jpyr OT Apyra, KOTOPOE COOTBETCTBYET PABHOBECHUIO, TO B TAKOM CIIydae JOJDKEH YBEJINYHMBATHCS
JTUTOJbHBIA MOMEHT MOJIEKYJI, €CJId OHM UM O00JaJaloT, WM OHU IPUOOpPETalOT TaKOW MOMEHT,
€CJIM OH OTCYTCTBYET B PAaBHOBECHOM cocTOsiHMU. ClaegoBaTE€IbHO, NMPU YMHUpPAHUH,
T.e. OPU INepexoae XHUBOM MaTepuu B MEPTBYKW, HHade TroBOps, B
PaBHOBECHOM COCTOSSHUU JUNOJIbBHBIH MOMEHT MOJEKYJI JOJXKEH
YyMEeHbIATHCA. (DTOT BBIBOA ObLI ObI HEMPABUJICH JIMIIbL B TOM CIIy4ae, €CIM Obl Mbl UMEIH
JIeJI0 C MOJIEKyJlaMH, y KOTOpPbIX AaTOMHbIE TPYIIbl C OAMHAKOBBIMU IOJOKUTEIBHBIMU U
OTPULIATEIILHBIMHU 3aps/laMd TOOYEPEIHO CIEAYIOT JAPYT 3a APYIOM M KOTOpPBIE B CHIIy 3TOTO
BOOOIIEe HE O0NaJar0T JUMOJBHBIM MOMEHTOM, WJIM K€ B TOM cliy4yae, eciiu Obl Jedopmanus
3aKJioyanach B paBHOMEPHOM pacTsSHKEHHH Bceil Monekyibl. Ho o6a 3Ty cityyasi mpeacTaBisioTcs
UCKIIOYeHHbIMU.) Takum oOpa3om, JKUBas MaTepus 3IEKTPUUYECKH
nojJspu3zoBaHa, Jaxe 0e3 NPUITOXKEHUS K HEeHl H3BHE DBIEKTPHUUECKOTO
nojsi, U CTENEHb BTOW MNONAPU3AaUUU YMEHBIIAETCS NPU YMHUPAHUH,
T.€. INPU HACTYNJEHUHU PaAaBHOBECHOU CTPYKTYpbl. COOTBETCTBEHHO 3TOMY
JIOJKHA YMEHbILATHCS IPU YMUPAHUM U TU3JeKTpUuueckass noctosHHas. K coxanenuro,
enle OTCYTCTBYKOT CHUCTEMAaTHYECKHE HW3MEPEHMS JHUAJIEKTPUUYECKONM IIOCTOSHHOM Yy JKUBOM M
MEpTBOM TKaHU. TOIbKO y dbfopTa1 Mbl HAXOIHUM HEKOTOpBIE CpPaBHUTEIbHBIE HU3MEPEHUA Y
AKTUBHOM W HEAKTUBHOW CBIBOPOTKU. B MOIB3y TOro, 4ro Mbl MMEEM IPAaBO pPacCMATPUBATH
KPOBSIHYIO CBHIBOPOTKY, €CJIM M HE KakK JKMBYIO, TO BCE€ )K€ KaK IMEpPEKUBAIOIIYI0 TKaHb, TOBOPUT
HEJIBIA PSAJT CEPbE3HBIX COOOpaKEHWH, KOTOPHIX MBI €Ile KOCHEeMCs B nanbpHeiieM. Bo Bcskom
Cly4yae, Mbl 3HA€M, YTO COCTOSIHUE, B KOTOPOM HAXOJSTCS MOJIEKYJIbl aKTUBHOW CHIBOPOTKH, HE
ABJISIETCS PAaBHOBECHBIM, TaK KaK W3BECTHO, YTO HMHAKTUBALMS HACTYNAeT U NPHU CIIOKOWHOM
CTOSSHUM B KOMHATHOW TeMIleparype O0e3 BCSIKOTO COTPSCEHHUs WM HAarpeBaHus. TOIBKO B 3TOM
Cilydae 3TOT MPOIECC BBIPABHUBAHUS JIJTUTCS HECKOJbKO mouibiie (2 — 3 nus). U3mepenus dropra
JIEUCTBUTEIIBHO IIOKA3bIBAIOT MAJEHUE JHUDJIEKTPUUYECKOW IOCTOSIHHOM CBIBOPOTKHA IIpU €€
WHaKTUBAIMU. VUTFOCTpUpyeM 3TO IByMs ONIBITAMH U3 ITuTUpYyeMon pabotel dropra (ctp. 55):

OneiT Ne40. MHakTHBHpOBaHHBIE CHIBOPOTKHM (uenoBeK). YacTb CHIBOPOTKM OCTaBajach
HEeM3MEHHOW (a@), Apyras HarpeBaiach moidaca g0 50° (b), TpeTbs moaBeprajach B TEUCHHE
noJiydaca BCTPSIXMBaHUIO (C):

"Fiirth, Annalen der Physik, IV Folge, Bd, 70, 1923.
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a..E=855+1,0
b..E=833+1,0
c...E=819+1,0

WNHakTuBHpOBaHHBIE CHIBOPOTKU MOPCKOM cBUHKH. ChIBOpOTKa 00padarhiBaniach Tak ke, Kak
B onbiTe Ne 40.

a..E=852+0,5
b..E=828+0,5
c...E=822+0,5

OTU ONBITHI TOKa3bIBAIOT, YTO MAMIOIb-MOMEHT MOJIEKYJ, HaXOMSIIUXCS B CBIBOPOTKE,
JNEUCTBUTENLHO TIOHMXKAETCSI MPU WHAKTUBUPOBAHUU. YUYTO 3TO NOHMKEHHE AMUIOJIb-MOMEHTa
00yCIJIOBJIEHO U3MEHEHHEM MOJIEKYJIIPHOW CTPYKTYpbl, OCOOEHHO SIBCTBEHHO BHJIHO U3 TOTO, YTO
«CTETEHb JTUCIIEPCHOCTH B MEPBOM MPHOIMKEHUH HEBHIMMOMY HE BIMSET Ha AUAICKTPHUECKYIO
OCTOSIHHYIO» . UTO MBI 37€Ch MMEEM [0 C NEPEX0OM B PABHOBECHOE COCTOSHHE, BHIHO H3
TOT0, YTO TOT MPOLIECC MPOTEKAET CIOHTAHHO 0€3 BCAKOTO BO3JCHCTBUS U3BHE.

MpbI BUAMM, YTO, MOCKOJIBKY YK€ UMEIOTCSI U3MEPEHHUsI, OHU MOATBEPKIAal0T BHIBOJ M3 HaIIeH
TEOPUH HEPABHOBECHOW CTPYKTYPbI MOJIEKYJ] KUBOM MATEPUH OTHOCUTEIBHO MOHUKEHUS AUMOIb-
MOMEHTa WJIH JIEKTPUUYECKON MOJSpU3alMy 3TUX MOJEKyJ. [[anbHEeNIuil BBIBOJ MOXHO CIIENaTh
OTHOCUTENHbHO (GOPMBI MOJNEKYJ XHUBOW MaTepuu. Tak Kak paBHOBECHE, BOOOIIE
rOBOPSI, UMEETCSl HAJIMIIO IPU MUHUMAIbHOM PACCTOSTHUHU MPOTHUBOIIONIOKHO 3apSKEHHBIX aTOMOB U
aTOMHBIX Tpynm JApyr OT Jpyra, T.6. Npud Haubolee TEeCHOM pACHOJIOKEHUU UX, KOorja
JNEKTPUYECKUE CHUJIbI MAaKCHUMAaJbHO HACBILIEHBI, a JIUIOJb-MOMEHT OJIHUX U TeX K€ aTOMHBIX
Tpynn MpH OJMHAKOBOM 3apsifie B OONBIION CTENEHH 3aBHCUT OT PACCTOSHUS «ILEHTPA TSHKECTH
OTPHULATENLHBIX U MOJIOKUTENbHBIX 3apsiIOB, TO OYEBHUJIHO, YTO B OOIIEM MbI TeM Jajbllie OyaeM
HaXOJUTHCSI OT PaBHOBECHS, UeM OOJIbIIe ATO paccTOsiHUE. MBI JOKHBI CJIEOBATEIBLHO MPUHSITH,
YTO LIEMOYKH, 00pa3ylolue KUBYIO MOJIEKYNy, PACTAHYTbl B JUIMHY U YTO NPU yMHUPAHUU OHHU
CBEpPTHIBAIOTCS W  yKOpauMBaroTci. MOoOJIeKyJibl JXHUBOMU MaTepuu  JOJKHBI,
ciegoBaTelbHO, oOmamarh mnNpoxgoaroBatro d¢GopmMoi, mnNpmUeM ITa
npongonrosarass Gopma oOycinoBlieHa HEpPaBHOBECHUEM HUX CTPYKTYPH H
npu yMUpaHUHU, T.€. NpPU NEepexoJe K pPaBHOBECHIO, HU3MEHSIETCS B
CMBICJIE YKOPOUYEHUSA.

HmeeTcss HeMaao JaHHBIX, TOBOPSIIMX 32 TO, YTO MOJIEKYJISIPHBIE KUPIUYUKHU, U3 KOTOPBIX
TIOCTPOGHA KMBAsi MATEPHsi, 00/Ia[AI0T IPOIONTOBaTOM hopMoii. YikakeM Ha pabory 3efidpuua’, B
KOTOPOM OH MPHUXOAUT K 3TOMY BBIBOAY Ha OCHOBAHUU Psiia PU3NUECKUX CBOMCTB KUBOW MAaTEPHH.
3eiidpun mumet: «KadecTBO COKpaTUMOCTH TaKHX >KEJIeH, Kak IeJIII0I03a, KaydyK, JKelaThHa U
MpPOTOIJIa3Ma, HMMEET MECTO Be3Je, I/Ie HMEIOTCS YAJMHEHHbIE M PACTSAHYTble CTPYKTYpPHI
aneMeHThl». Ho s Hac 37ech BayKHO, YTO dTa MPOJ0JroBaras (opMa MOJIEKYJI )KMBOTO BEIIECTBA
COOTBETCTBYET MMEHHO HEPaBHOBECHOW CTPYKType UX M JOJDKHA IMOJAJIEPKUBATHCS IMPOLIECCaMu
oOMeHa, MOCTaBISIONUMHU YHEPTUI0, BCICACTBUE YEro W JOJDKHA MPU YMUPAHUU H3MEHSTHCS B
cMbIcie yKopoueHus. Jljii 3TOro Mbl TakKe pacrojaraéM HEKOTOPbIMU HaOII0ACHUIMU,
HEINOCPEACTBEHHO JI0KA3bIBAIOLIMMU Hallly TOUKY 3peHus. [IpuBenem 3aech, mpexae BCEro, OnsiTh-
Taku peHTreHorpammbl K. Meiiepa mokosieicss U cokpaiieHHo Mbimnel. [Ipu pazapaxenun u
YMHPaHUHA MYCKYJ COKpAIAeTCsi, U 3TOT MPOLEcC O0YCJIOBICH MMEHHO COKpAIlCHHMEM MHULEII,
0o0pa3yromMX MbIIIEYHOE BOJIOKHO. MpllleyHasi TKaHb KakK Obl HCHOJB3yeT STO CBOMCTBO
MOJICKYJISIPHOM CTPYKTYphI JKMUBOW MaTEpUU ISl TOTO, YTOOBI MPH HAPYIICHUU €€ MPOU3BOIHTH
BHELIHIOIO paboTy B CMbICJE HAIIEro MpUHLUIA paboThl CTPYKTYpHBIX cwi. Ho u uccienoBanus
Dpcamna u MypanbTa® pacTBOPOB MHO3MHA MOATBEPYKIAIOT HAILIY TOYKY 3PEHHS. DTH aBTOPHI
HallIM, YTO TPU OCTOPOKHOM U OEpeKHOM H3TOTOBJIEHHMM PAcTBOPOB MHO3MHA IOCIIETHHE
O00HAPYKUBAIOT <«JIBOSKOIPEIOMIIIEMOCTh TPH HCTCUEHHUM», a 3TO JIOKA3bIBAET, YTO MPU ITUX
yCIIOBUSIX ~coXpaHsieTcss mpojoirosaras ¢opma wmunemi. Jlamee okasajioch, 4YTO 3Ta
JIBOSIKOIIPEIOMJIIEMOCTh TNPHU TEUYEHHHM HCYE3aeT YK€ MPU MaJICUIIMX W3MEHEHUSX pEeaklUuu u
pa3IMYHBIX MHBIX Bo3AecTBUsX. [lig Hac OCOOEHHO WHTEPECHBIM U Ba)KHBIM SIBJISIETCS

"E.A.Hafner, Ergebnisse der Physiologic, Bd. 24, S. 585, 1925.

2Seifriz , The American Naturalist, v. 63, Ne 688, 1929.

3Edsall andMuralt , The Journal of biological Chemistry, Vol. 89, 1930.
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HAOJIOJIEeHNe, 4YTO Ja’Ke€ €cJUu IMpPOoCTO OCTaBUTh CTOSTh pacTBOp, TO
JBOSKONPEIOMISIEMOCTh UCUYE3a€T, NPUUYEM HE MOSABIAETCS KAaKUX-ITHOO
MHBIX MPU3HAKOB JAC€HATYypalLUu.

Oro eme JUIIHUE pa3 [OKa3bplBaeT, 4YTO Mpoaosiroraras (opMa COOTBETCTBYET
HEPAaBHOBECHOMY COCTOSIHHIO M UTO NEPBOE U3MEHEHHWE, HACTyIAlOLlee CIIOHTAaHHO B TOM Ciydae,
€CJIM OTCYTCTBYIOT IIOCTOSIHHBIE IPOLIECCHI, MOCTABISAIOIIME SHEPTUI0 s MOAJNCPNKAHUA WIN
BOCCTAHOBJIEHMSI 3TOTO COCTOSIHMS, COIPOBOXKIAETCS YKOPOYEHMEM MHULEII. JTa MPOJN0JIroBaras
(dopma MOJIEKYJI WIIM MULIEIUT )KUBOM MaTepuH UMEET OOJIbIIOE 3HAYEHHE, €CIIU YUECTh, YTO AUIIONIN
MOTYT aCCOLIMUPOBATHCS B BHJIE LIENIOYEK, BCIEACTBUE YEro BO3ZHUKAIOT 00pa3oBaHus ¢ OOJIBIIMMU
JIUIIOJIb-MOMEHTAMH, C CHJIBHOM 3JIEKTPUYECKOM NOJSPHOCTBIO. MHKpOCKONMYeckas CTpyKTypa
MHOTHX KJIETOYHBIX OOpa30oBaHUU B pOJ€ MUTOXOHJPUN M COKPATHUMBIX SJIEMEHTOB, MBIIICYHBIX
BOJIOKOH, BECbMa BEPOSATHO SIBJISICTCSI PE3yJIbTATOM TaKOW acCOLMALMU MOJIEKYJ KUBOH MaTEpHH.
BBuny Toro, uro 3Tu acconmanuu 00yCIOBICHBI OONBIIUM JMIIOIE-MOMEHTOM U MPOAOJITOBATOM
(opMOi, KOTOpBIE B CBOIO OYE€pE[b OCHOBAaHbl HAa HEPABHOBECHOM COCTOSHMM MOJIEKYJI, TO HaM
TaKUM — M1 TOJBKO TaKUM — 00pa3oM CTAaHOBUTCS SICHBIM, NOYEMY NPH YMHPAHHM KIIETKH
MCUE3aI0T U 3TU MeJIbYalIlie 3J€MEHThl MUKPOCKOIIMYECKON CTPYKTYpPBbI: UCUE3al0T MUTOXOHIPHH,
(GUOPHILIIBI MYCKYJIBHBIX U HEPBHBIX BOJOKOH YCTYNalOT MECTO 3epHHUCTOH CTpykType u T.1. (Bo
n30ekaHne Helopa3yMEHUH MOJAYEPKHEM €lIe pa3, YTO MbI 3[1€Cb TOBOPUM 00 YMUPAHU U, a HE
o0 yMepmBIEeHUHU nyreM ¢uKcanuu. B mnepBoM ciaydae NPOMCXOTUT IMpoIece
BBIPAaBHUBAHUS C [IEPEXOJIOM B PAaBHOBECHOE COCTOSHHE, BO BTOPOM K€ — M B 3TOM COCTOUT ISt
THCTOJIOTa HCKYCCTBO BbIOOpa MOAXOAAIINX (PUKCATOPOB — BECh BOIPOC 3aKIIOYACTCS B TOM, YTOOBI
JNOOUTHCS TAKUX U3MEHEHHUH yCIIOBHUM, IIPU KOTOPBIX 3TU HEPABHOBECHBIE CTPYKTYPbl (GQUKCUPYIOTCS
B PaBHOBECHOM MosiokeHUH. 1o HameMy MHEHHIO Teopusi (PMKCATOPOB TaKKe JOJDKHA Oblia Obl
ObITb OCHOBAaHAa Ha W3JI0KEHHBIX 37I€Ch MpPEJICTaBIECHUSAX M (akTax WIM pa3BUTa B 3TOM
HaIpaBJICHUU.)

B xuzakocTsx Tena, rae He UMEETCs CTPYKTYpbl B TMCTOJOIMUECKOM CMBICIE, HO TA€ MBI
JOJDKHBI IIPUHATH HAJIMYUE MOJIEKYJI KHUBOI'O BEILECTBA €II€ B HEPABHOBECHOM COCTOSIHMM, KaK,
HalpuMep, B KPOBSIHOM CBIBOPOTKE, Mbl MOXKEM OXHJaTh YIOPSJIOYEHHOTO paclpeieIeHus
MOJIEKYJI TOJIBKO B IOIPaHUYHOM cjioe. B HeM pacrpenenenue win accouuanus MOJIeKya OyaeT 1o
CIIEYIOIEH CXeMeE:

CnenoBaTenbHO,  JIEKTPOCTATUYECKOE  NPUTSIKEHHE, WIM  IIJIOTHOCTb
pacnpesieneHuss MOJIEKyJl B IIOIPaHUYHOM cJl0e, OyAeT TeM OOoJblie, YeM CHIIbHEe
JUIOJIb-MOMEHT MOJIEKYJI; €CJIM IOCIEAHMH YMEHbBIIAETCs, TO YMEHBIIAETCS
CTpPEMJICHHE K AacCOLMMPOBAHUIO, a, CJIEJOBAaTEJbHO, U HNOBEPXHOCTHOE
HaTsiKeHHue. J[eHCTBUTEIIBHO Mbl 3HAa€M, YTO IPU WHAKTUBALUU CHIBOPOTKHU
OJTHOBPEMEHHO C YNOMSHYTBIM IOHMXEHHUEM JUAJIEKTPUYECKOH IOCTOSHHOM
YMEHBILAETCSI TAK)XKE U NOBEPXHOCTHOE HATSHKEHUE, IMPUYEM 3TO MPOUCXOIUT U IPU KOMHATHOU
Temreparype 0e3 BCSIKOro BHEHIHEro Bo3aeucTBUs. ClienoBaTeNbHO, TAKOE AABHO M3BECTHOE
ABJICHUE, KAaK [OHMKEHUE IOBEPXHOCTHOI'O HATSKEHUS NPU MHAKTHUBALIUK KPOBSHOM CHIBOPOTKH,
TaKXke [0Jy4aeT HEMOCPEICTBEHHOE O0OBSCHEHUE MPH TOMOIIM HAIUX IPEJCTABICHUN O CTPYKTYpe
KHUBOW MaTepuu. DTO TEM MHTEPECHEE, YTO JIPYroro OOBsSCHEHUS 3TOMY SIBIICHHIO HE CYILECTBYET,
XOTsI OHO M TMOJBEPTaJIOCh MOIPoOHOMY H3ydeHHI0, ocooeHHo aro-Hyu (Du Nouy). B camom nene
CTOSIHUE WJIM COTPEBAHUE, BEAyIME K WHAKTHUBALIMU, BBI3BIBAIOT B TO K€ BPEMS YMEHBLICHHE
CTENEHU JUCHEPCHOCTH OCJIKOBBIX TEJI CHIBOPOTKH, a 3TO JOJDKHO ObUIO OBl NPHUBECTH K
NOBBIIIEHUIO MOBEPXHOCTHOTO HATSDKEHUS. 3/1€Ch, MPaBJa, MOKHO ObUIO OBl MPEAINOIOKHUTD,
YTO [IPU MHAKTUBAL[MM OCBOOOKIAIOTCS MOBEPXHOCTHO aKTHUBHBIE BELECTBA, aJICOPOMPOBAHHBIE HA
6enxoBoit mutiesuie. Ho mpoTuB 3Toro roBoput psia Gpaxktos. M3BecTHO, UTO MyTeM 3aMOpaKMBAHUS
C MOCJEIYIOIUM OTTauBaHUEM MO>KHO OCBOOOJUTH BEIECTBA, aICOPOUPOBAHHBIEC HA TOBEPXHOCTU
kenounoB. I. I'punbepr B Hameil naGopatopum 1o mnpemioxenuto M. Belixrepua mnposen
COOTBETCTBYIOIME OIBITHI HAJl KPOBSIHOM CHIBOPOTKOM. IlomydeHHbIe UM pe3yiIbTaThl OKA3bIBAIOT,
YTO YMEHBILICHHE MOBEPXHOCTHOT'O HATSKCHHS CHIBOPOTKM NPH HMHAKTUBAIMM HE MOXKET OBITh
00BSICHEHO 00pa30BaHUEM ITOBEPXHOCTHO AKTHBHBIX BEILECTB.

B pabote I'punbepra npuBoasTCs ele HeKOTOpble IpyTrue sBICHUS, TaKkKe NPOTUBOpEYalie
TOMY HPEIINOJIOKEHNI0. YKaKeM 37eCh €Illle Ha OJHY 3aKOHOMEPHOCTb, KOTOpasi, C OJHOM
CTOPOHBI, JIeNIaeT 3TO MPEIIOJ0KEHUE OYEHb Majlo BEPOSATHBIM, a C JIPYroil — MOXeT ObITh
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YAOBJIETBOPUTEIHHO OOBSICHEHA JIMIIb MPU MTOMOIIM Pa3BUTHIX HAMU 3]1eCh MpecTaBienuid. Ha sty
3aKOHOMEPHOCTH MBI YK€ YKA3bIBAIM B OJHON M3 HANIMX MPEKHHX PaboT'. DTa 3aKOHOMEPHOCTH
COCTOUT B TOM, YTO Pa3jIvuMsi B IOBEPXHOCTHOM HATSHKEHUM Y Pa3IUYHBIX aKTUBHBIX CHIBOPOTOK,
OCHOBaHHBIE Ha Pa3IMYMIX B BO3pacTe, KOHCTUTYLIMU M T.H., UICUE3AIOT NOCIE WHAKTUBALUH, T.C.
pPaBHOBECHOE COCTOSIHHUE, K KOTOpOMY CTpeMATCs pa3JiuuYHBIE
CBIBOPOTKH, OJMHAKOBO JIJ51 BCEX HUX.

[To nHamemy MHEHHMIO 3Ta 3aKOHOMEPHOCTb TOBOPUT PEIIUTENIHHO B MOJIb3Y M3JI0XKEHHBIX
37€Ch TMPEJCTABICHUNA O HEPABHOBECHOM CTPYKType MOJEKYJ JKMBOM MATepHUM W TPOTHUB
BO3HUKHOBEHHUSI WM OCBOOOXICHUS KAKUX-TUOO MOBEPXHOCTHO AKTHBHBIX BemiecTB. Eciu Obl
HMEJI0 MECTO TIOCIEHEE, TO KOHEYHO BEJIWYMHBI JIOJDKHBI ObUIM Obl OOHAPYKHUBATh OOJIBIITHE
kosnebOanus. Ecnu ke MBI MMeeM Jel0 ¢ OTKJIOHSIOIIUMCS OT PaBHOBECHSI COCTOSIHUEM OJHOTO U
TOTO e Poja MOJIEKYJ, TO B 3aBUCUMOCTH OT BEJIMYUHBI OTKJIOHEHUS OT PAaBHOBECHOI'O COCTOSIHUS
JOJDKHBI HAOMIOAaThest OOMNbIHMe KOeOaHUs, MCYE3aIoNIUe IOCJIe HACTYIUICHHS PaBHOBECHS.
Hpyroe, BecbMa BaxkHOE HAOJIOJCHHME CHAENadu HeJaBHO Bidc u FeKez, KOTOPOE TaKXe€ MOKHO
paccMarpuBaTh Kak MOPSIMOE JOKa3aTeIbCTBO TOrO, YTO HEPAaBHOBECHUE JKUBOM Marepuu
00yCIJIOBJIEHO caMOl MOJIEKYJISIPHOIN CTPYKTYPOW M YTO MOCTEAHSSI U3MEHSETCS IPU HACTYIUICHUU
paBHOBECHS], T.€. IPU YMUPAHUHU. ITU aBTOPBI UCCIEAOBAIIN CIEKTP MOTJIOMIEHHUS] HOPMAJIbHBIX SIULL
MOpPCKOI'O €Xa M HallUIM, YTO y HHUX OTCYTCTBYIOT XapaKTe€pHble Jii MPOTEHHOB IOJIOCHI
nornomenus B ynstpaduonere, ocodenno mexay 2600 u 2400 A. IIpu HACTYILIEHUH e IUTOJIN3a,
T.€. IPU YMHUPAHUU, MOSIBISUICS TUIIUYHBINA JJIs1 MPOTEUHOB CIEKTp noruomenus. [Ipeanomnoxenue,
YTO CHEKTP TMOIVIONICHUS MPOTEMHOB OBLI KAKUM-TO O0pa3oM 3aMacKUpOBaH B >KMBOM SHIIE,
Ka)KeTCS HaM COBEPUICHHO HEONpaBIaHHbBIM M HEOOOCHOBAHHBIM, TeM 0oJiee YTO aHAJIOTUH IUIs
TaKOTO SIBIICHUSI MBI IPUBECTH HE MOKEM, a, HA00OPOT, 3HaEM, YTO HH OJTHO BEIIECTBO HUKOT/Ia HE
HapyllaeT CHeKTpa JAPYroro M 4YTO BECh CHEKTPAJbHBIM aHalu3 MMEHHO M OCHOBaH Ha JSTOM
BO3MOKHOCTH OJHOBPEMEHHOT'O IOJIyYEHHUS! CIIEKTPOB BCEX KOMIIOHEHT JIaHHOTO BELIECTBA.
Pesynprar, momydyenneii Biscom u I'ekcoM, SBIMETCS MPSMBIM JI0KA3aTE€IbCTBOM TOTO, YTO
MOJIEKYJIbI, U3 KOTOPBIX MOCTPOCHBI OEJOK WM XKUBask MaTepus, 00JNaJaroT IPYroi CTPYyKTYpOid,
YeM B HE)XMBOM COCTOSIHUH, U YTO MIPU YMUPAHHUU 3Ta CTPYKTypa MPEBPALIAETCS B Ty, KOTOPYIO MBI
3HaeM Yy OCNIKOBBIX MOJEKYJl BHE opraHu3Ma. Mpbl 3HaeM, YTO TMOJOCHI TOTJIONICHUS B
MIPOTUBOIMOJIOKHOCTh JIMHUAM OOYyCIIOBJIEHbI MousiekyjJamu. C Apyroil CTOPOHBI, SICHO, YTO €CJH
MOJIEKYJIa B JKUBOM COCTOSHUHM HE TOTJIOIIAET, a B MEPTBOM, HA00OPOT, MOTJIOIIAET KAKy0-THO0
JUIMHY BOJIH, TO MPHU NEPEeXo/ie U3 INEePBOro COCTOSHUS BO BTOPOE OHA JOJKHA UCIYCKaThb UMEHHO
3Ty JUIMHY BOJIHBI. DTO JAa€T HaM BO3MO>XHOCTb BBIYHMCIIUTH IPHU MOMOIIA OCHOBHOI'O ypaBHEHUS
bopa Ty »Hepruw, KOTOPYKH OTHIaeT MOJEKYyJa XHUBOW MaTepuu IpHU
mepexojge B PaBHOBECHOE COCTOSSHHE, T.€. MPU YMUPAHUH.

Ha ocHoBaHus cka3aHHOTO MBI MUIIEM:

E] - Et = hv,
rae £; o603HavaeT SHEPruio0 MOJIEKYJl B )KUBOM COCTOSIHUM, a E; B MEpTBOM, T.€. B PaBHOBECUU, /1 —
KBaHT AeicTBus [lnanka u v — yactoTy KosebaHuil ucmyckaembIx Jyueil. Ha ocHoBaHMM OMBITOB
Biaca u I'ekca Mbl 17151 v TOACTABIISIEM BEJIMYUHY, COOTBETCTBYIOIIYIO JUJIMHE BOJIHBI B 2500 A, te.

c 3-10" i
v="=—-r-
A 2500-10°°
a Tak Kak & = 6,55 - 107 ape./ceK., TO BBIUNCIISIEM U3 3TOTO:

27 3'1010 ~12
hv=6.55-10"""x ————==8-10 ape.
2500-10
JUISE OJHOW MOJIEKYJIbl TpPH TMepexofe M3 KHUBOTO COCTOSHUA B MepTBoe. l[IpuHSB Temepb
MoJeKyJsipHbIi  Bec paBHbIM 20000 (MomexkymsipHbli Bec remorjoOuna okoso 16000), Mbr
MOJTy4aeM I MACChl OTHOM MOJIEKYJIbI:
20000 - 1,65 - 107 2.,
a 4yucio MoJiekyn Ha 1 e. Gernka:

"E.S.Bauer, Biochem. Zeitschrift, Bd. 138, 4/6, 1923.

2V 1eés et Gex, Archives de Physique biologique, vol. 6, p. 255, 1930 (uut. no N e e d h am, Chemical Embryology,
vol. I, 335, 1931).
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1 _10%
20000 - 0.65 - 107 3.3

OTCIOJIa SHEeprus Npu nepexoze 1 e. 6emaKa 13 )KUBOro COCTOSIHUS B MEPTBOE PABHAETCS:

8-10'7-0,3-10°=2,4-10% ope. = 5 2/kan.

Ecnu Ob1 MBI ipuHsIIM MOJeKyIspHbINA Bec paBHbIM He 20 000, a 10000, TO MBI TOJTy4YHITH OB
He 5 2/kan, a 10, mpu monekynspHoMm Bece B 15 000 mbr momyunnu Obl 7 o/kan. Eciin Ob1 MBI
NpUHAIY JIMHY BoiHBI B 2400 A Bmecto 2500, TO MOPAJOK BEIMUMH TOXKE HE M3MEHMICS ObL.
Wrak, 370 BbIYMCIEHHE NPUBOJUT HAC K BBIBOJY, YTO IPH Iepexojae | I JKMBOrO BEIIECTBA B
COCTOSIHUE PABHOBECHUS, T.€. NP YMHUPAHUHM €ro, JOJDKHO OCBOOOAMUTHCS KOJUYECTBO SHEPIUU
nopsinka 10 e/kan. UYto Kacaercss SKCHEPUMEHTAIBHBIX JAHHBIX O BBIICJICHWU TEIUIOTHI TpHU
YMHUPAHHH, TO IO 3TOMY BOIIPOCY €IlI€ HE UMEETCS UCCIIEI0OBaHUM, HA OCHOBAHUU KOTOPBIX MOYKHO
ObUTO OBI MPOBEPHUTH MPABHILHOCTH HAILIIETO BHIYHUCICHUS. BechMa HEMHOTOUYHNCIICHHBIE H3MEPEHHUS,
npousBesieHHble Meilieprogom, JlenemkuHeIM M Ap., JAajdM  HPOTUBOPEUYMBBIE PE3YJIbTATHI.
Meiieprod He Halllea BBIJAECIECHUS TEIUIOTHI Y XOPOIIO JABIIIANIMX KPACHBIX KPOBSHBIX TEJEL I10Cie
YMEpILUBJICHUS UX aKpoJieMHOM. JlenenkuH, youBas ApoxKeBble KIETKU CyJIeMOi U XJI0popopMoM,
HallleJl BBIIEJICHUE TEIUIOThl, KOTOPOE B CPEIHEM IMPEBBIIIATIO BbIACIEHUE, IOIy4aeMoe IpU
OCaX/IEHUM TPOTEHHA JPOXOKEH TeMHU ke cpeicTBaMu, Ha 2 2/kan, Ha 1e. Oenka. JlenmemkuH
YTBEP)KIAET, YTO HAIIENl TaKoH e TemioBod S(p¢dekT u y KpacHbIX Tenen. Ho 3TH OmBITHI
HENPUTOJIHBI JJIs pa3peLIeHHs BOIPOca O CYIECTBOBAHUM U BEJIMYMHE PAa3HULIBI B YHEPIUH KUBOU
u ymepiueit Matepuu. ONbIThl C YMEPIIBIECHUEM KJIETOK WM TKaHEW HENpPaBUIIbHBI 110 CYIIECTBY U
BOOOIlE HE MOTYT JaTh OTBETa Ha Hall BOHpoc. Ml yXe B CBA3M C BOIPOCOM 00 HM3MEHEHHUHU
MHUKPOCKOIIUYECKON CTPYKTYpbl TKaHEH YNOMMHAIW, YTO U B TEPMOAMHAMHUYECKOM OTHOLIEHUU
MMEETCsl CYIECTBEHHAsl pa3HULA MEXKIY YMHUpPaHHMEM W yMEpIUBICHHEM. B mepBoMm ciydae Mbl
MMeEEM IPOLECC BBIPAaBHUBAHUS, TP KOTOPOM CUCTEMA, HAXOAIIASCS B HEPAaBHOBECHHU, I1EPEXOAUT
B COCTOSIHUE PaBHOBECHs, OIPENEISIEMOE JAaHHBIMU YCIOBUSIMU CHUCTEMBL. BO BTOpPOM e MBI
CYIIECTBEHHO M TPHTOM JOBOJIGHO HEOIPENEICHHBIM 00pa3oM H3MEHSEM YCIIOBHSI CHUCTEMBI U
yCTaHaBJIMBAaEM Kakoe-TM00 PaBHOBECHOE COCTOSHHME. SICHO, 4TO CKOJIBKO-HMOYJIb OJHO3HAYHBIH
OTBET Ha Halll BOIIPOC MBI MOJIyYUM, TOJIBKO MU3MEpsis BbIIEICHUE TeIula Ipu ymupanuu. Eciu xe
MBI CTAaHEM YMEPIUIBIIATh TKaHb, TO Mbl MOIJIM Obl 0XKUATh MOJIOKUTENBLHOIO 3¢ (eKTa JIUIb B TOM
ciiy4ae, eciau Obl Mbl MCXOAMJIM U3 paHee U3JI0KEHHOIO0 CTaporo NpeJCTaBJICHHUS, 110 KOTOPOMY B
KUBOM TKaHM HMEETCs Kakasf-To JlabuibHas cyOcTaHLuUs, KOTOpas pacrnajgaercs Hpu BCSIKOM
crocobe cMEepTU U BCerja MepexouT B OJHHU U T€ K€, MEHee Oorarble sHeprueil coequHeHusi. Ml
y>K€ TOBOPHWJIM, YTO 3TO IPEIACTABICHNE HENIPABWIBHO U B HACTOsILEE BpeMsl oTBepraercs. Ecim xe
CUMTATh, YTO YCJIOBUS CHUCTEMbl WM CTPYKTYpPHBIE CHJIbI HE MPOU3BOJAT pabOThI, TAK KaK CAMH
COCTAaBHBIE YaCTU CHUCTEMBI, HAxXOHSACh B PABHOBECHMHM M HCIOJHASA, IO3TOMY TOJIBKO pOJIb
TpaHc(OpPMATOPOB, HE MOJBEPrarOTCS HM3MEHEHHSIM CBOETO COCTOSHHS, TO KOHEYHO OXKHIAaTh
BBIJICJICHUS TEIUIOTHI BCJIEICTBUE YMEPIUBICHUS TaK K€ TPYJHO, KaK U BCIEICTBHE OCTAHOBKH
MalIMHbI, U Mbl JOJDKHBI MPUNTH K OTPULAHUIO CTPYKTYpPHOH HHEpPrHUM, KaKk 3TO M JieJaeT
Meiteprod. Ho 3nech He00X0AMMO NOMHUTH TOJIBKO O TOM, YTO OIBITHI C YMEPIIBIECHHEM HH B
KAaKOM Mepe He TOBOPSAT 3a WM NPOTUB CYIIECTBOBAHUA CTPYKTYPHOM sHepruu. I1onokurenpHblil
pe3yJbpTaT NpU YMHUPAHUU MOXKHO OBUIO ObI C ATOH TOYKM 3pEHMsI OOBSACHUTH KaK BPEMEHHBII
«XOJIOCTOM XOI» 3a CYET MpOLECCOB, IOCTABJIAIOIIMX HHEpruto. MHaue roBoOps, BbIIEICHHE
TEIJIOTHl MOKHO OBLJIO OBl MUCTOJIKOBATh TAKUM 00pPa3oM, YTO OHO OOYCJIOBIICHO (PepMEHTATUBHBIM
pacuieryieHHeM, HampuMep TJIOKO3bl, OKHCICHHEM U T.[., MPOUCXOAALIMMHU, OJHAKO, Oe3
MaJICHIINX U3MEHEHUI CTPYKTyphl IIPU JaHHBIX ycioBusx. [Iponecc ymupanus Obln Obl TOrga He
4eM MHBIM, KaK OKOHYaHMEM XHMMHYECKHUX IIPOLECCOB B CHUCTEME, I[I€ PAaBHOBECUE €EIIE HE
HACTYINJIO, HO 1€ YCJIOBUS CUCTEMBI, T.€. CTPYKTYpPBI, HE MOABEPralOTCs U3MEHEHUI0. MbI yxe B
JIOCTAaTOYHOM Mepe MoKa3alld, YTO 3TO HEMpaBWIIBHO M NPOTUBOpEYHT BceM (akrtaMm. Ecin Mbl
XOTHUM U3MEPUTh 3HEPrUI0, OCBOOOXKIAIOUIYIOCS BCIEACTBUE U3MEHEHUS COCTOSIHUSI CTPYKTYp IIpH
UX MEpeXoe K PaBHOBECHIO, TO, BO-IIEPBBIX, Mbl JOJDKHBI U3MEPATH €€ IPU YMUPAHUHU, & HE IIPU
YMEPIIBICHUHA M, BO-BTOPBIX, METOJ KaJOpPUMETpa U1 3TOr0 HE INPUTOACH, TaK KaK MBI 37ECh
uMeeM JIeI0 HE C OBICTpOM XMMHYECKOH peakiuei, MoJoOHON B3pBIBY, a C MPOILECCOM
BBIDABHHUBAHMSA, KOTOPBIM MOJKET IJIMTBCS YacaMd BBHUAY TOrO, 4YTO BElIb, KaK Mbl 3HAEM,
IIPOTEKAOIME B UBOW TKaHW NPOLECCHI, MOCTABISAIONINE 3HEPIUI0, 3aJ€PKUBAIOT UMEHHO 3TO
BblpaBHMBaHME. HakoHeln, HyXHO elle I0Ka3aTh, 4YTO OTAAHHOE TeIIo OoJblle, YeM
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COOTBETCTBOBAJIO OBbI MpolleccaM paCIICTICHUs, IPOTEKABIINM B TKAHU U TaK)KE€ MOCTABIISIFOIIUM
SHEPrui0. DTOT U30BITOK SBUTCS TOT/Ia MEPOIl CBOOOAHON dHEPIUU, KOTOpas MPUXOIUTCS Ha JIOJIIO
MaTepUH B JKUBOM COCTOSIHUM U MOXKET YMEHbLIAThCs 0e3 M3MEHEHHUs YCIIOBHM, T.€. BCIEICTBHE
HEPaBHOBECHOU MPUPO/IbI ITOTO COCTOSHUSI.

Takue yIOBIETBOPSAIONIINE YKa3aHHBIM TPeOOBaHHMSIM H3MEpPEHHs TEIJIOThl, oOpasyromeics
IpH yMHpaHHH, ObUIH IelcTBHTeNbHO mpomssenensl I'mwiom (Hill)'. B cBssu ¢ u3ydeHnem
TEM1000pa30BaHusl B MOKOE M €ro 3aBUCHUMOCTH OT MOTpeOsieHus Kuciaopona. ['min Hamen, 4To
KOJIMUYECTBO TEIJIOTHI, OTAAaBAEMON MOKOSIIUMCA MYCKYJIOM B OTCYTCTBUHM Kuciopoja 3a 24 yaca,
HACTOJIBKO BEJIMKO, YTO HUKOMM O0pa3oM HE MOKET ObITh OOBSCHEHO MPU MOMOIIM HOPMAJIbHBIX
MIPOLIECCOB, MOCTABIISIIOIIUX YHEPTHI0, KaK INIMKOJIU3, pacnaj KpeaTuH(POochHOpHOH KUCIOTHI U T.A.
IIpu sTomM 0Opa3oBaHUE TEIUIOTHI MPOAOIDKACTCS HECKOJBKO YacoB IIOCIE TOro, Kak MYCKYI
MOTEPsI CBOIO Pa3/Ipa)kUMOCTh, M Jla)Ke HECKOJbKO MOBbIIIaeTcs K KOHIy. CleaoBarenbHO, MBI
3/1eCh JIEHCTBUTEIBHO MMEEM JEJ0 C TermIoo0pa3oBaHUEM B JKMBOM TKAHU NPU €€ YMUPAHUH H
HaXOJMM, YTO BbIJIECJICHHOE NMPU YMHUPAHUU KOJIMYECTBO TEIUIOTHI BO MHOI'O pa3 MPEBOCXOJHUT TO,
KOTOpO€ /1al0T U3BECTHBIE HAM SHEPreTUUYECKUE IIPOLECCHI, IPOTEKAOLIME BO BpeMsl ymupanus. 1o
'y 3a 8 wacoB oOpa3zyercs 5 o/kan, Ha 1 2. Myckyna. KakoBa npupoaa TeX mpoieccoB, KOTOPbIE
JAI0T TaKhe KOJIMYECTBAa HHEPrUM IpPU YMHPAHUU, — OCTAETCS HEBBISICHEHHbIM. ['Win naer
cienyoliee OObsICHEHHE CBOMM JAHHBIM: OKHUCJICHHE HEOOXOIUMO JJIsi COXPAaHEHUS HOPMaJbHOM
KJIIETOYHOW CTPYKTypbl. Ilpu omnpeneneHHOM CTENEHM HEAOCTaTKa KUCIOpOAA HACTylaeT
HapylUIeHHE CTPYKTYpHhI, MPUBOJALIEE K TOMY, YTO BEIIECTBA HE MOTYLIME pearupoBaTh APYT C
IpyroM TIpU HOPMajbHOW CTPYKType, Temepb HAYMHAIOT CBOOOJHO pearupoBath, «H
OPraHM30BaHHAs CHCTEMa OBICTPO MPEBPAIIAETCS B XA0C OMOXMMHYECKHX MPOIECCOBY .
CrpykTypamu, KOTOpbIe TPEAOTBPAIIAIOT 3TH Xa0TUYECKUE OMOXUMHUYECKUE MPOLECChl U KOTOphIE
JOJKHBI OBITh COXpPAHEHBI, SBJSIOTCS MeMOpaHbl U MOrpaHuyHble ciiou. «Takum oOpa3oM Mbl
JOJDKHBI CTPEMUTBCS MCKaTh TOPMO3SILNE areHThl, OAJEP/KUBAIOIINE JUHAMUYECKOE PAaBHOBECHUE
KU3HU U HE JTAIOLI1e BO3MOXHOCTH OCYILIECTBUTHCS HEXKENATEIbHBIM PEaKIMsIM, HE B KaKOM-THO0
TAaUHCTBEHHOM XMMMYECKOM KOHTpPOJE, MMEIOLIEM MECTO B TOMOIE€HHOH Cpele, a B PEAbHO
CYIICCTBYIOIMX, MATEPHATBHBIX MEMOPAHaX M MOTPAHMYHBIX CIOSX» . KOHEYHO He CiydailHOCTb,
YTO 3/1€Ch BO3HUKAET CHOBA TOT JK€ BOIPOC: MOTPAHHWYHBIE CIOM U MEMOpaHbl, pa3elsiolye
paznuusble  ¢daszbl  Apyr OT Jpyra, WM TPOLECChl BHYTPU OJHOW, TOMOI€HHOH (hasbl.
COOTBETCTBEHHO TOCHOJCTBYIOIIEMY B HAcTOSIIEE BpeMs NpPEJICTaBICHHUIO [win oTpuuaer
MOCJICIHIOI0 BO3MOXHOCTh. MBI yKe MOKa3alid, 4TO €CJIM Mbl IIPUMEM HEPaBHOBECHOE COCTOSTHHUE
CHUCTEMBl W TIEpEHECEM HEMOCPEACTBEHHBIH HCTOUYHUK pPAOOTHI [UIs COXPAaHEHHs 3TOTrO
HEpaBHOBECHUS B CaMO€ CHUCTEMY, — a 3TO M SIBISIETCA XapaKTePHBIM Ui KU3HU, — TO MBI
BBIHY’K/JICHBI IIPUIIMCATh HEPABHOBECHOE COCTOSHUE CaMOM MOJIEKYJISIPHOM CTpPYKType. MBI 31€ech
HE uMMeeM Jefla ¢ AMHAMMYECKUM paBHOBECHEM, HaJU4Me KOTOporo mpenmnonaraer ['wii, u ato
JydIlle BCETO MOKa3bIBAIOT €ro e COOCTBEHHBIE ONBITHL. B caMoMm Jiene, AMHaMHUYECKOe paBHOBECHE
WM COBCEM HE TpeOyeT HUKAKHUX IMPOLIECCOB, MOCTABJIAIOIIMX SHEPTUIO JIJISI CBOEr0 COXpaHEHMUs,
WM UCTOYHUK MX JIEKUT BHE cuctembl. Ho cam T'mii BbIHYXJEH MNPUHATH CYIIECTBOBaHUE
HEPaBHOBECHOIN CTPYKTYpbI, HMOJACPKUBAEMON OKHCIUTEIbHBIMU MPOLECCAMH, MOCTaBIISIIOIIMMHU
JHEPTUI0; OH CaM TOBOPUT O «HOPMAIBHONH MHUKPOPHU3NYECKONW AapXUTEKType KIeTKW». [lpu
YyMHUpPaHUU d3Ta CTPyKTypa HCUe3aeT, CJIeJJOBATEeIbHO, JOKHO OCBOOOIUTHCS HEKOTOpOE
KOJIMYECTBO TEIUIOTHI 3a CYET CBOOOAHOM »SHEPrHMHM 3TOTO0 COCTOSHUS MHKPO(PHU3NUECKOM
apxuTekTypbl. KoHeUHO, HE HUCKIIOYEHO U Jake BEpPOSITHO, YTO TaKO€ H3MEHEHHE CTPYKTYpPHI
OJIHOBPEMEHHO BBI30BET M CIBUI' XMMHMUYECKOIO PABHOBECHS, TAK KaK IIOCIETHEE BEAb 3aBUCUT OT
YCIIOBUH CHCTEMbI. DTUM BOIPOCOM Mbl 3aliMEMCS Jajbllie B CBSI3U C aBTOJIM3OM. 3]I€Ch )K€ MBI
YCTAaHOBUM TOJIBKO CIIENIyIOllee: ONbIThl ['Willa JOKa3bIBalOT, YTO MPU YMHPAHUU MPOUCXOIUT
BBIICJIEHUE TEIUIOThI, YTO KOJMYECTBO ITOW TEIUIOTHl 3HAYUTENILHO IMPEBOCXOAUT TY, KOTOPYIO
MIPOU3BOJIAT MPOLIECCHl PACUICTIIICHUS, TPOTEKAIOIINE MIPH YMUPAHUH, U YTO YaCTh 3TOTr0 U30BITKA
WIN BECh 3TOT M30BITOK JOJKEH ObITh OTHECEH 3a CYET M3MEHEHUH COCTOSHHUS >KUBOM MaTepuH,
NPOUCXOASAIIMX TMPU  BBIPABHUBAHMU. 3aTPYyJHEHHE TNPU KOJHUUYECTBEHHOM
HU3MEPEHUU CTPYKTYPHOM HHEPTrHUHM, OCBOOOXmarmuiehcs NMpU Mepexoae

"A.V.Hill, Proc. of the Royal Society, B. vol. 103, 1928.
? Loc. cit.

* Ibid.
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M3 JXHUBOTO COCTOSSHUSA B MEPTBOE, 3aKJl0UYaeTcs, CJIEIOBAaTEIbHO, HE B
TOM, YTO HEJNb3S JOKa3zaTh 3TO BBIJEJIEHHE TENIOTH, a, HaoOOpoOT, B
TOM, YTO BBHJY OONBIMOr0o KOJMUYECTBA BHIACIACMON TEMIOTH MBI HE B
COCTOSSHUHU pPEWUTh — HMMEEM JU MBI IIPAaBO BCK €€ OTHECTHU 3a CYET
PTOW DHEPrUM COCTOSHHUS HUIMU XK€ JOJXKHB NPUOHUCATh XOTA OBl 4acCTh
€eue HEM3BECTHBIM HaM INpoueccaMm pacumenjgeHHus. Ecau Mbl IPUMEHUM JaHHBIE
['mnna B CBA3M C HALIMMU BbIIIE NMPUBEICHHBIMU BBIYMCICHUSIMU JIJIsl Pa3pellieHUs] 3TOr0 BOIpPOca,
TO MBI IPUXOJAUM K CJIEAYIOIIEMY BBIBOJY. Y MUPAIOIIMI MYCKYJ Ha 1 2. oTAaeT 5 kaz. 3a 8 4acos;
npUOIN3UTENLHO Yepe3 16 4acoB OH TEpSeT CBOKO Pa3apaKUMOCTh. Tak Kak KpUBas BBIJICICHUS
TEIJIOTHI TIOYTH NPSIMOJIMHEWHA, TO MBI MOKEM IPUHATH, YTO K 3TOMY BpeMeHH BblaeneHo 10 kai.
3a cueT 00Opa3oBaHUs MOJIOYHON KHCIOTHI MOKHO OTHECTH camoe Oosbiiee 2 Kai., Tak Kak 1 e.
MOJIOYHOW KUCHOTHl jaetr 385 kan., a mnpu 0,5% conmepkaHMM MOJIOYHOW  KHCIIOTHI,
cooTBeTcTBYIOMEM 1,9 kan. Ha 1 2. MycKyJIbHOW CyOCTaHIIUH, YK€ HACTYNaeT OKOYCHEHUE MBIIIILIBI.
Ecnu Mbl oTHEceM erme 2 Kail. 3a cueT pacnaaa kpearuHpocPopHOil KUCIOTHI U T.I., TO y HAC BCE
emie ocrtaHytes 6 kan. Ha 1 2. MyckynpHOU cyOctanuuu. Ho manHbie ['mia OTHOCATCS KO BCEMy
BEUIECTBY MBIIIIBI, 4, KaK M3BECTHO, MYCKYJ COJEPKUT TOJIbKO OKoso 17% cyxoro BeriecTsa,
CJIeIOBATENILHO, MBI JIOJDKHBI JUISl )KUBOTO BEIIECTBA MPHUHITH caMmoe Oousbinee 15%, 4ToObI HMETh
BO3MOKHOCTb CPaBHUTb 3TH U3MEPEHUS C HAIIMMU BbIYUCIECHUAMU. JTO cocTaBiseT 40 kazn. Ha 1 2.
JKUBOTO BEIIECTBA, T.€. B BOCEMb pa3 OOJIbIIe BEIUMCICHHOIO HAMH KOJIMYeCcTBa dHEeprun. 13 storo
CleayeT, 4TO WM B YMHPAIOIIEM MYCKYJ€ KpOME HM3BECTHBIX HAaM ITPOLIECCOB, MOCTABIISIOIINX
SHEPTHUI0, IPOTEKAIOT €Ile U APYTHE, 10 CUX MOP HEU3BECTHBIC MPOLECCHl PACIICIUICHUS, 3 CUET
KOTOPBIX Mbl JOJUKHBI OTHECTH 3TO YPE3BbIYAMHO OO0JbIIOE KOJUYECTBO PHEPTUH, paBHOE 35 Kail.,
WM K€ BCIO TEIUIOTY MPUXOAMUTCS MPUIKICATH TOW SHEPTUU, KOTOpasi 0OCBOOOXKAACTCS MIPH MEPEXOC
MOJIEKYJI M3 YXUBOTO COCTOSIHMSI B MepTBoe. UTO Kacaercs NHepBOW BO3MOXXHOCTH, TO HaM HE
M3BECTHO HH OJHOW MOJ00HOM peakmuu. Wi, ogHako, MPUHUMAET UX CYHIECTBOBAHUE, OH JAXe
JIOJDKEH €ro IpUHATh W JOJDKEH NPHU NOMOIIM 3TUX HEU3BECTHBIX, T'MIIOTETHYECKHX PpPEaKUUN
OOBSICHUTH BECh M3OBITOK SHEPTUH, TaK KaK ITO SBJSIETCS HEU30EKHBIM CIIECICTBUEM OTPHUIIAHUS
0Cc000ro0 HEPaBHOBECHOT'O COCTOSIHUS Y MOJIEKYJISIPHOM CTPYKTYPBI AKUBOM MaTepI/II/Il. [ToaTOMYy OH M
3aKaHYMBAET CBOIO PabOTy MPENJIOKEHUEM HCKaTh STH peakiuu. UYTo ke Kacaercs BTOPOM
BO3MOKHOCTH, @& MMEHHO, 4YTO BCE€ KOJIMYECTBO TEIUIOTHI CIEAYEeT OTHECTH 3a CYET SHEpIuH,
OCBOOOKIAIONICHCS TTPH TIEPEX0/Ie B MEPTBOE COCTOSIHHE, TO 37€Ch HAJI0 cKa3aTh cleaytromee. Mbl
BBICUMTAIIA BEJIIMYUHY B 5 KA., ACXOMs U3 MPEANOJIOKEHHS, YTO MOJIEKYJIIPHBIM BEC MOJIEKYJI, U3
KOTOPBIX COCTOMT kuBasg marepus, paBeH 20000. DTo mnpenanonoxkeHue, OAHAKO, B HU3BECTHOM
CTENEeHH MpOou3BOJIbHO. OHO OCHOBAHO B CBOIO OYe€pe/lb Ha MPEANONONKEHHH, 4TO OEIKOBBIE
MOJIEKYJIbl 00Ja/Ial0T MOJICKYJISIPHBIM BECOM JTOTO MOpSJKa BEIWYWHBL. HO MBI 3Haem, 4TO
orpezieNieHUs] MOJIEKYJIIPHOTO Beca OEJNKOBBIX TEN AAlOT pa3IMYHbIe PE3yJIbTaThl PU MPUMEHEHUU
pa3uyHbIX MeTOAOB. Tak, ompeneseHus, OCHOBAaHHbIE HA PEHTTEHOIpaMMax, JAOT 3HAYUTEIHHO
MEHBIIIME BEJIUYUHBI MOJIEKYJSPHOIO Beca. Mbl MMEeM OCHOBaHHUE IIoJlaraTb, 4YTO OOJBIION
MOJICKYJISIDHBI BEC TMONy4aeTcss BCIEICTBUE PA3IUYHBIX aJCOPOMPOBAHHBIX M CBS3aHHBIX
MOOOYHBIMM BAJICHTHOCTSMU aTOMHBIX TPYII, a TaKXe IMyTeM arperanuu; UCXOols U3 ATOro, MbI
JIOJKHBI OBLTU OBl MPU HAIIMX BBIYMCICHUSX MPUHATH 3HAUUTEITHPHO MEHBIITHI MOJIEKYJISIPHBIN BEC,
YyTO JaeT Oouiblliee BbACICHUE TEIUIa NpU YMUPAHUM, T.€. IMPU TEPEXOAE MOJEKYJbl U3
HEPAaBHOBECHOTO, Ae(OPMUPOBAHHOTO COCTOSIHUS B paBHOBeCHOE. Eciu ObI MBI XOTENH OOBSICHUTH
HaleHHoe [ UiIoM BeIZIeTIeHUE TEIIOTHI TPUOIN3UTENBHO B 40 Kai. UCKITIOUUTEIBHO MPU TTOMOIIN
Pa3HOCTH CBOOOIHOM SHEPTUU MOJIEKYH B «J1e(hOPMUPOBAHHOMY M PABHOBECHOM COCTOSIHUH, TO MBI
JOJDKHBI  ObUTM OB  TPUHSATH MOJIEKYJSIPHBIM BeC paBHBIM  mNpuOim3utTenbHo 2500,
NPEANOJIOKEHHE, KOTOPOE TaKKe HE MOXKET CUMUTAThCS HUCKIIOUYEHHbIM. (CHCTeMaTHUYecKue
UCCJIEIOBaHMSI Pa3IMUHBIX TKaHEH B pa3iUYHbIX (PU3HOJIOTHUECKUX COCTOSHUAX U Oosee Tiy0okoe
MIPOHUKHOBEHHUE B CTPYKTYPY MOJIEKYJI B ’KUBOM COCTOSIHUH JIOJKHBI Pa3pelInTh 3TOT BOIPOC.
BaxxupiM siBiileTCS BONPOC O HAJUMYMM U BEJIUYMHE TOTO H30BITKA SHEPruu, KOTOPHIM
OTJINYAETCSL KUBOE COCTOSHUE MOJIEKYJI MO CPAaBHEHHMIO C PABHOBECHBIM, T.€. MEPTBBIM, — MHAYe

' Tlosxe T'HL, MO-BUIMMOMY, CKJIOHEH ObUT O0BSICHHTH 3TO TEMI000PAa30BAHHE BHIPABHIBAHIEM JABJICHHS T1aPOB BOJIBI
B kamepe. [IpoTuB 3T0r0, 00BSICHEHNS TOBOPHUT X0 KPUBOM, KOTOpast MOYTH JIMHEIHA Ha MPOTSDKEHNH 24 9acoB, a B
KOHIIE JaKe eIle MOoJHUMAaeTcs. Bripouem, 3To npennonoxenne [ uit 1enaer JIMIb B OTHOIIEHHH MBbIIIIIbI,
YTOMJICHHOH ITyTeM pa3/paKeHHsL.
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rOBOpPsl, BOIPOC O BEJIMYMHE «CTPYKTYPHOM B3HEPrUM». ODTOT BOIPOC HUMEET CYIIECTBEHHOE
3HAYEHUE B CBS3HM C HAIIUM IPUHLHUIIOM, [0 KOTOPOMY BCSIKas BHEIIHsA paboTa MpPOM3BOAMUTCA
MMEHHO 3a CUeT ATOH CTPYKTYPHOH SHEpPruu, T.€. CUCTEMHBIMH CHJIAaMH. DTOT BOIPOC OCOOEHHO
BaXKEH €IlIe U IMOTOMY, YTO MPOTHUB MPEAINOJIONKEHUS O CYLIECTBOBAHUU OCOOOr0 JIAOMIIBHOTO,
60raroro sHepruei BEIeCTBa MOCTOSHHO BBIBUTAIOT BO3PAKEHUE, YTO B TAKOM CIIydae BbIJCIICHHE
TEIUIOTHI IPU YMUPAHHUH JOHKHO ObLIO Obl ObITh OUEHBb 3HAUUTEIBHO. MBI YK€ TOBOPUIIH, YTO 3TO
MPEJCTaBICHUE HUYETO HE OOBACHSET, M B YACTHOCTU HE MOXKET OOBSICHUTH Ipoliecca oOMeHa B
coctosiHMM T1OKOsi. COBEpIIEHHO HESICHO, Kakuhe Mpolecchl MPOTeKalT M Kakas pabota
MIPOU3BOJIUTCS 3@ CUET SHEPTHH, OCBOOOKIAIOIICHCS TIPU «B3PBIBE» 3TOTO JIAOMIBLHOIO BEILECTBA.
[ToaTomMy ocTaeTcsi TakXKe HESCHBIM, KaKOTO KOJIMYECTBA SHEPrUU Mbl COOCTBEHHO JIOJKHBI
OKUJIaTh MPU TaKOM «B3pbiBe». Ho ecnu Mbl OyneM HCXOAWTH W3 HAIIETo MPEACTaBICHUS, IO
KOTOpOMY BOCIpPHMHSTas MHINA, KaK-TO: YIJIEBOAbI, OEJIKH, >XUpPbI, CHayaja JOJDKHA MPHUHSITH
COCTOSIHUE MOJIEKYJISIPHON CTPYKTYPbI )KUBOM MOJIEKYJIB, T.€. ObITh aCCUMUIIMPOBAHA, U JIUILb 3TUM
OKOJIBHBIM ITyTEM MOXET OCBOOOJIUTH CBOIO SHEPTHIO, T.€. YTO CYUIECTBYET TOJBKO IJIACTHUECKUN
0OMEH BEIIECTB M BCSI OCBOOOXKIAIOIASCS IPU ITOM SHEPIus UIET Ha MOJCPKAHUE U COXPAaHCHHE
9TOW CTPYKTYpbl, B TO BpeMsl KakK BCsl BHEIIHAS paboTa OpraHu3ma MpPOU3BOAUTCA 3a CYET
CTPYKTYPHOI 3HEPIUH, — €CIU MbI OyZeM HCXOIUTh M3 ITOrO MPEANOJIOKEHHUS, TO MBI MOIYYUM
COBEpIICHHO MHYIO KapTuUHYy. Torma BO3HMKAET BOIPOC: XBATUT Ju 5 wiu naxe 40 kar. Ha 1 e
KHBOTO BEILECTBA JJISi MOKPHITHS BHEIIHEH paboThl, MPOU3BOAMMON >XuBbIMH cuctemamu? Ilo
CpPaBHEHHUIO C PHEpruer, ocBoOoXkmaromecs npu cxuranuu 1 e. 6enka (coime 4000 xaz.), 3TOM
SHeprueil MOXHO KOHEYHO mpeHeOpeub. Ho ecnmu Mbl BO3bMEM KaKylO-IHOO KHMBYIO TKaHb,
HampuMmep gastrocnaemius JSTYHIKH, BecoM B 1 2. u ¢ cogepxanuem Oenka Bcero B 10%, a s
CTPYKTYpPHOU 2HEpPruu MpuMeM Bcero 5 Kail. Ha | 2. 6enka, To 3To Oy/IeT COOTBETCTBOBATH paboTe B
0,2 xumorpammometrpa (Tak kak 1 xan. coorBetcTByeT 0,427 KujaorpamMmMomeTpa. 3a CUeT ITOM
CTPYKTYPHOH 3HEpruM, CJel0oBaTelbHO, MYCKyJl MOr Obl MOAHATH TskecTh B 20 ke. Ha 1 cm. K
TaKUM >K€ pe3yJibTaTaM Mbl NPUXOAUM, Hccieays paboTy cepAlia MpU €ro COKpalleHUuH; Ui
YeJI0BEYECKOr0 cepiia Mbl HoJydaeM paboTy B HECKOJBKO COT KHJIOTPAMMOMETPOB, KOTOpas
MOXXET OBbITh MPOM3BEJCHA 33 CUET ATOM CTPYKTYPHOM SHEpruu. Mbl BUAUM TakUM 0o0pa3oMm, uTO
HE€ TOJNBKO BCE€M BBIYUCIEHHONW HaMHU CTPYKTYypPHOH DHEpruu,
CBOMCTBEHHOMW «HUCKPHUBIEHHOW» HEPABHOBECHOMN CTPYKTYype€ IKHUBBIX
MOJNEKYyJ, XBaTaeT, UYTOOB COOTBETCTBEHHO HalmeMy TMNPUHLHUINY
NOKPBITh BCH BHEMHIW0IH paboTy opraHum3iMa, HO dYTO JAJIg O3TOTrO
JOCTAaTOYHO Ja)X€ HE3HAaYUTEJIbHON €€ 4YacTu. JTO NOHATHO, TaK KaK MBI YK€
TOBOpWJIM (U eIie MOAPOOHO MOKaKEM B TJIaBE O pa3JIpa)K€HWH), YTO BHENIHsS paboTa JenaeTcs
BO3MO>KHOW BCJIEJICTBHE MJYIIEr0 M3BHE HAPYLICHMS, pa3ApakeHUs, MPUUYEM CTPYKTypa MOJIEKYI
MpUOIMKAaeTCs K PaBHOBECHIO, HO TKaHb OTHIOJb HE JOJKHA MOJHOCTBIO YMHUpPaTh, TaK Kak Belb
Toraa ObuI0 ObI HEBO3MOXHO OBICTPO BOCCTAaHOBUTH paboTocnocoOHocTh. KommuecTBo sHeprum,
ocBOOOKIatoIIeecs MNPy OKUCIUTEIFHOM pacmajie, NPy INIMKOJIN3€ U MPH APYTUX MOCTABISIOLIUX
SHEPIUI0 IpoLeccax, 'POMAJHOE II0 CPABHEHUIO CO CTPYKTYpPHOW DHEpPrUedl U INPOU3BOIUMOM
KUBBIMM TKaHSIMU BHELIHEW paboToil, HEoOXOoAMMO [UIsl MOJAEpXaHHs, BOCCTAHOBJICHUSA M
HOBOOOpPa30BaHUs pabOTOCIIOCOOHON CTPYKTYpHI, T.€. ®KHUBOU TKaHU. OJJHAKO MBI JAJIbLIEC YBHIIUM,
YTO TaKHe IOCTaBJISIOUIME HHEPrHI0 IPOLECChl BO3MOXKHBI JIMIIb HA OCHOBAaHUM JTOU
MOJIEKYJISIPHOM CTPYKTYPBI B )KHBOM COCTOSTHHH.

Ho, mpexxne ueM mnoka3aTh, Kak pa3BUTasl 3/1€Cb TEOPHUS COCTOSIHMS JKUBOM MaTepuu
MO3BOJISIET HAM OOBACHUTD SBJICHHUS OOMEHa BEILIECTB, Mbl XOTEJIM Obl KOCHYTHCSI OJJTHOTO BBIBOJA U3
W3JIOKEHHBIX 37eChb NpeACTaBiIeHUA. Mbl yXKe YyKa3plBaJid, YTO Ha OCHOBAaHUU HAIIUX
NPEJCTaBICHUN M BBIIICYKAa3aHHBIX ONBITOB Binca u ['ekca Hy)XHO MPHUHATH, YTO MPH NEPEXoje
MOJIEKYJI )KUBOM MaTepuu U3 1e(OpMHUPOBAHHOIO HEPABHOBECHOTO B PABHOBECHOE COCTOSHUE, T.€.
IpU YMHUPAHHUH, JOJDKHO MPOUCXOIUTh U3JTyuyeHHE UIMHHOW BOJIHBI, pubau3utensHo ot 2400 no
2600 A. JleficTBUTENBHO CYLIECTBOBAHME TAKUX YILTPAa(UONETOBBIX JTydel HECKONbKO MEHbIIEi
JUIMHBI BOJIHBI TMOATBEpkaaercs ['ypBHUEM M €ro IIKOJOH MOJ Ha3BaHUEM «MHUTOICHETHUYECKUX
ayudei». OO0 3THUX Jydax yxKe CymiecTByer Ooratas jnureparypa. OueHb MHOTHE HCCIIECIOBATEIH
OTHOCSITCS, OJIHAKO, KpailHe CKENTUYECKH K CYLIECTBOBAHUIO «MHUTOTCHETHMUYECKUX ITyuei.
DKcrnepuMeHTallbHbIE JaHHble camoro ['ypBuya cojepkaT B cebe HeMallo Hepas3pelIeHHbIX
npotuBopeunii. OOBEKTUBHAS PETUCTpALUs U3TyueHUs GU3NYECKUMU METOJaMH JI0 CHX IOp He
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yIamach, ¥ XOTS B IIOCICIHUX OmbITax 3eiibepra (Seyfert) Tak xe, kax E. JlopeHTia', MOXHO GBLIO
pErucTpupoBaTh HMHTEHCUBHOCTH B 10 KBaHT B | cexkyHay Ha 1 cm®, HO Bce ONBITH IAiIH
OTpHILIATENIbHBIE pe3yIbTaThl. MBI HE OyJieM 37iech 00CyXIaTh BCIO JUTEPATypy U BCE JaHHBIC 32 U
IIPOTUB CYIIECTBOBAHUS MHUTOT€HETUYECKHX JIydyeld, HO Mbl XOTeJU Obl NOJYEPKHYTh, YTO Ha
OCHOBAHMU PAa3BUTHIX 3/1€Ch MPEICTABICHUNH TEOPETUYECKH MOXKHO OXHJIATh CYIIECTBOBAHUS
MOI00HOTO M3JIYyYEHHUsI HIMEHHO B 3TOW 00JacTH criekTpa. Eie BaxHee To, 4TO psii IPOTUBOPEUHHA,
UMEIOIMXCA B JIAHHBIX O «MHTOTEHETHMYECKHX Jy4ax», MOKET ObITh pa3pellieH, €ClId Mbl U3
Pa3BUTBIX B HACTOALICH TIJ1aBe MpEACTaBICHUM CcJielaéM HEKOTOPble BBIBOJbI OTHOCHUTEIHHO
OPUPOABI 3TOTO M3MyueHHs. Bplie Mbl TOBOPWIIM, YTO MOJIEKYJIBI >KUBOW MaTepuH 00JaJaroT
BCJIEICTBUE CBOeM nedopManuu OONBIIMM JAMUIIOIb-MOMEHTOM, YE€M 3TO COOTBETCTBOBAJIO OBl
PaBHOBECHOMY COCTOSIHUIO, Y€M U OOBSCHSETCS, HalpuMep, BbICOKas JAUAIEKTpUYECKast
MIOCTOSTHHAS! CHIBOPOTKH U €€ MOHMKEHUE MPU MHAKTUBAIMKU. MBI TakKe yKa3bIBalH, YTO B KHUBOM
COCTOSIHUM 3TH JUIOIU OOBIYHO aCCOLMUPOBAHBI APYT C ApyroM. Takum oOpa3om, )KUBas MaTepus
JMEKTPUYECKU TMOJSPU30BaHA, KAk €clid Obl OHAa Haxo[Wiach IMOJ BIMSHUEM BHEILIHErO
AIIEKTPOCTATUYECKOTO ToJst. M3 3TOro ciemyer, 4To Takoe HEPAaBHOBECHOE COCTOSIHUE CTPYKTYpPHI
KUBOM MaTepuu OOYCIIOBIMBAECT HaJM4YME AJIEKTPOCTATUUYECKOro Mo B nocieanei. Ecnu ke nmpu
NpUOIMKEHUH K PABHOBECUIO MOJIEKYJIbl JEHCTBHTEIBHO MCIYCKAIOT Jy4H, TO 3TO H3Iy4YCHHE
MPOUCXOAUT B 3JIEKTPOCTATUYECKOM IOJIE U MOATOMY JIOJDKHO OBITH MOJISpU30BaHO. Bo3MOXKHOCTH
O6uosiornyeckoro 3pQexra mpu CTojab HE3HAYUTEIHHOH MHTEHCHUBHOCTH W3JyYCHHS MOXKET OBbITh
00BsICHEHA TaKUM CIIOCOOOM TaK K€, KaK M HEHaJEeKHOCTb MJIM HEBO3MOXKHOCTh PETUCTPALUU IIPU
noMomy  ¢oroanekrpuueckoro spdexra. Tor ¢dakr, uyro pazmpakeHue, T.e. HapylICHHE
MOJIEKYJISIPHOM CTPYKTYpbl >KMBOW TKaHHU, JOCTUTAeTCs IMPH IOMOIIU CTOJb HE3HAYUTENbHBIX
MHTEHCUBHOCTEH, MOXXHO OOBSICHUTH TEM, 4YTO TMOJIIPU30BAHHBIA CBET BBHI3bIBAECT HapyLICHHE
CTPYKTYpBbI NIPU 3HAYUTEIHHO MEHBIIUX MHTEHCUBHOCTSX, YeM HEMOJSPU30BAHHBIN, TaK KaK 37€Ch
KOJICOAHUSI TIPOUCXOAAT B OJHOM IUIOCKOCTH U, CJIEJOBATENIbHO, JOJDKHBI CHJIbBHEE COTpscaTthb
MOJIEKYJISIPHYIO CTPYKTYypy. [Ipeanonoxenue, 4To noaspu30BaHHbIA CBET MOKET CHJIBHO BIMSTH Ha
HEKOTOpbIe OMOJIOTMYECKHE IMPOLECChl YXKe MPH MUHUMAIbHOW MHTEHCUBHOCTH, BBICKA3bIBAJIOChH
yke He pa3. Hekoropbie aBTOpBHI NBITAINCh pPa3IMYHbIE OMOJOTHMYECKUE SIBJICHUS, MEPUOIUKA
KOTOPBIX OOHApY’>KUBAET COBIAJACHUE C MEPUOJUKON JIyHBI (Hampumep, pa3MHOXKEHUE IUATOMEH,
TUAPOSIU3 KpaxMmala B pacTEeHUsX, MPOUCXOIALIMI MO HOYaM M T.I.), CBSI3aTh C MaKCHUMAaJIbHOM
noJisipu3alMedl JTyHHOrO CBETa B TEUEHUE 3TUX MepuoaoB. Tak, O’ (Philip) namen, 4ro
IUaToOMel, OCBELaeMble JHEM M HaxoJsIIMecss B TEMHOTE HOYbIO; Pa3MHOXKAIOTCS 3HAYUTEIHHO
ME/IJICHHEEe, YeM Te, KOTOpbIe MOJBEPrajiuiCh HOYBIO JIEHCTBHMIO JIYHHOTO CBETa; OH CUUTAET
BO3MOKHBIM OOBSICHUTH ATO SIBJICHUE CHUJILHOM TMOJIIpU3aIlieit JyHHoro cBeta. Jlanee Cemmenc’ (E.
Sidney Semmens) mokasajn, 4TO eciid OJHY NOJOBHUHY JHCTbEB tropacolum u Ipyrux pacTeHuit
3aKpbITh CTAaHHMOJEM, a JPYTyl MOJBEPrHYTh ICHCTBHIO JYHHOTO CBE€Ta, TO B OCBELLEHHOMN
MOJIOBUHE KpaxMall MCUe3aeT CKopee, YeM B HEOCBEIEHHOM, €CIM ONBIT MPOU3BOIWICSA B MEPUOJ
HauOOJIbIIEH TOJISIpU3AIMU JIYHHOTO cBeTa. HaoOopoT, pasHHIBI HE HaOII0aN0Ch, €CIH OIBIT
POMCXOIWII B NIEPUOJT TIOJIHOMYHHUS, T.€. IPU MUHUMAJILHOHN TMOJIIpU3aluy JTyHHOro cBeta. Ho Bce
9TH ONbBITHl JAIOT B JIy4llleM CJIy4yae JIHIIb KOCBEHHbIE JIaHHBIE OTHOCHTEIBHO 3HAYECHMS
NOJSIPU30BAaHHOTO ~ CBETa  JJIsI  HEKOTOpPBIX  OMOJIOTMYECKHX  mpoleccoB.  TouHOro
9KCIIEPUMEHTAJILHOTO HCCJIEOBaHMUsI 3TOrO BOMpOCAa €Ile HeT, OHO OyJIeT MPOU3BEACHO B
Omwkaiiniee BpeMs B Hameil mabopatopuu. Ho HyXHO OTMETHUTh, YTO OoJsiee CHIIbHOE JIEHCTBHE
MOJIIPU30BAHHOIO CBETa Ha CTPYKTYPHI )KMBOW TKaHHW MO CPaBHEHHUIO C HEMOJSPHU30BAHHBIM, IO-
BUAMMOMY, HabOmofaercs u ans jgydedl Pentrena. B momb3y 3TOro siCHO roBOpPHUT IO Halemy
MHEHHIO cleayrolmiee HaOmoaeHue, caemanHoe Shimoda (HIHMozLa)4 KOTOPBIA HAIIeN, 4YTO
«KYJBTYpPbI TKAaHU CEeplla KPYIHOTO 3apo/bllia CyIIECTBEHHO IMMOBPEXKIAIOTCS, a P ONPEAETUMbIX
YCIIOBUSIX JlaK€ YMEPILUBISIOTCS BTOPUYHBIMU PEHTTEHOBCKUMH JiydaMu. llepBuuHbIe ke J1ydu
Ja)ke B MAaKCUMAaJIbHBIX /033X HE MPOU3BOAAT HUKAKOTO ACWCTBUS Ha pacTeHus. Ilpu s3TtoM oH
CHEIHaJIbHO YCTaHOBWJI, UTO MOBPEXKAAIOIIee NeUCTBUE MPUHAIEKUT HE BTOPUYHOMY H3ITyUEHHUIO
3JIEKTPOHOB, @ BTOPUYHOMY XapPaKTEPHUCTUUECKOMY U3TYUYECHHUIO.

"E.Lorenz, The Journal of General Physiologie, vol. 17, Ne 6, 1934.
*Philip, Nature, 130, 665, October 29, 1932.
SE.Sidne y Senimens, Nature, 130, 243, August 13, 1932.
lur.noBenn poBckuii, Arch. f. exp. Zellforchung, Bd. XIV, 1933.
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Ho ™Mbl 3HaeMm, 4TO BTOpUYHOE XapaKTEPUCTUUYECKOE U3JIyUEHUE MOJHOCTBIO MOJIIPU30BAHO.
bonwmas paznuna B aeiicTBuu, HanneHHas [lluMona, Bpsa i MOKeT ObITh OOBSICHEHA 4eM-JIH0O
WHBIM KPOME 3TOT0 0OCTOSATENILCTBA.

Eciu moarBepauTcs, YTO MOJIAPU30BAHHBIA CBET OKa3blBaeT 0CO0O€ BIMSHUE Ha KHUBBIC
TKaHU, TO OBUIO OBl OOBSICHUMO H OHOJOTHYECKOE JACWCTBHE MPOUCXOMSIIUX W3 TKAHEH
yJIbTPa(pUOIETOBBIX JIy4el, HECMOTPSL Ha UX KpallHE HE3HAYUTEIbHYI0 MHTEHCHUBHOCTh. UTO ke
KacaeTcss HEHAJC)KHOCTH WJIM HEBO3MOXHOCTH PETUCTPALMU MPU MOMOIIH (OTOAIEKTPUIECKOTO
s dexra, To ¥ 3TO OBITTIO OBl MOHATHBIM, TaK KaK U3BECTHO, YTO U3MEPEHHUE TOJIIPU30BAHHOTO CBETA
MOMOILBIO (DOTORIEKTPUYECKOTO AP PeKTa TaeT pe3yabTar, 3aBUCSAIINN B 3HAUUTEIBHON CTENIEHU OT
CIIy4aifHOro HampaBlieHUs Jy4ya. BeposTHOCTh, UTO MONYy4YHUTCS TaKO€ HalpaBlieHUE JIyda, MpU
KOTOPOM TUIOCKOCTh 3JIEKTPHUYECKOTO BEKTOpa OyAeT CTOSATh Kak pa3 MEepHeHANKYJISIPHO B
IUIOCKOCTH MeTaijia, T.e. 4To OyAeT perucTpupoBaHa BCS HHTEHCHBHOCTb, OYEBUIHO OYEHb
HEBEJIUKa.

MpbI BUIUM TakuM 00pa3oM, UYTO pa3BUThIE B HACTOSILEH TJIaBe MPEICTABICHUS O CTPYKTYpe
WM COCTOSIHUU XUBOW MaTepHH, MO-BUAUMOMY, MOTYT CIIOCOOCTBOBATh Pa3pelICHUI0 HEKOTOPHIX
MIPOTUBOPEYMil, BOBHUKIINX B 00JaCTH U3yUEHUSI «MUTOT€HETHUYECKUX JTydeil». TeopeTnuecku, Kak
Mbl TOKa3ajd, HaJ0 HAa OCHOBAHMM W3JIO)KEHHOM TEOpUU >KUBOM MaTEepUU OXKUJATh TAKOTO
MOJIAPU30BAHHOTO  W3JyYE€HUST MMEHHO JTOM JJIMHBI BOJIHBI JaXe U HE3aBUCUMO OT
JKCIIEPUMEHTAIIBHOIO MaTepualla OTHOCUTEIIBHO «MUTOTCHETHUYECKUX Jyuyen». [1o Hamen reopuun
M3Jy4yeHue JOJHKHO HACTYNaTh B TOM Cy4yae, KOTJa MOJIEKYJbl KUBOM MaTepuu MEPEexXolsT U3
CBOEro J1e(hOPMUPOBAHHOTO, HEPABHOBECHOI'O, COCTOSIHUS B COCTOSIHUE PaBHOBECHS WM JKe
npubmmkaTess kK Hemy. OAHAKO 3TOT MPOLECC AOKEH MPOTEKaTh MOCTOSHHO, TaK KakK Belb
TUCCUMWJISALMS HAYMHACTCS C HEro; OH, TakK CKa3aTh, SBIETCS caMmMoil mepBoil (a3oi
JUCCUMIIIALMU. HekoTopple MOJEKyJbl CBS3bIBAIOT CBOMMH OCHOBHBIMU WM TOOOYHBIMH
BAJICHTHOCTSIMU MOJJIEXKAINE aCCUMWISIIIUU U3 MUY COSAUHEHUS; IPU 3TOM OHU COOTBETCTBEHHO
MepecTpanuBalOTCs U MPUOIMKAIOTCS K PABHOBECHOMY COCTOSIHHIO, B TO BpeMs Kak Jpyrue
MpHUBOJATCS B neopMupoBaHHOe cocTtosiHue. CaenoBaTeNbHO, U3TYUYEHHUS HYKHO OXHUAATh JIUIIb
TOrJa, KOrja HauWHAIOT JOMUHHUPOBATH MPOLIECCH] BRIPABHUBAHUSA, JUCCUMUIISLIMY, T.€. IEPEX0/Ia B
PaBHOBECHOE COCTOSIHME, W AaCCUMUJISIIUS XOTs Obl BPEMEHHO BBIKIIFOYAETCS, T.€. KOTrJa
CTPYKTypHasi SHEpPIusi, CBOMCTBEHHas Ae(QOPMUPOBAHHOMY HEPAaBHOBECHOMY COCTOSIHUIO MOJIEKYI,
0CBOOOXKIaeTCcs BO BCEMl TKaHU. DTO OyJeT MMETh MECTO MPH YMUPAHWH WU MPH HAPYIICHUU
pasapakeHUsIMU, 3aJePKUBAIOLUIMMH MPOIECChl, BEAYIIHE K COXPAHEHUIO HEPABHOBECHSI, U TaKUM
00pa3oM 0CBOOOXKIAIONIMMU CTPYKTYPHYIO DHEPTHIO ISl BHEIIHEH pa0oThI; TaKk HAMpUMEp, MPH
COKpAILIEHUH MBIl 3TU HAPYIIEHUS BEAYT K NPUOIMKEHUIO K PABHOBECHON CTPYKTYpE MOJIEKYJI
U BBIPAXKAIOTCS, KaK Mbl BUJAEIH, B OTPULATEIBHOM 3JIEKTPUUYECKOM 3apsi/ieé COOTBETCTBYIOIIUX
yacTell TKaHH, HapuMep HepBa. DTOMY MO-BUIUMOMY IOJIHOCTbIO COOTBETCTBYET TOT (DaKT, UTO
TaK HAa3bIBAEMBIE «MUTOTCHETUYECKUE Ty4n» HAOIIOJAIOTCS MMEHHO B TakKMX ciydasx. M3mywaer
KpOBB, KOTOpasi, KaKk MbI [10Ka3aJli, MHAKTUBUPYETCS CIIOHTAHHO, MPUYEM IPOUCXOAUT MOHUKEHHE
MOBEPXHOCTHOIO HATSXKEHUSI M JAMAJIEKTPUYECKOM IOCTOSIHHOM, YKa3bIBalOllee Ha TO, YTO
neOpMUPOBAHHbIE MOJEKYJIbI ¢ UX OOJIbLIMM JIUIOJIb-MOMEHTOM HEPEeXOJsT B PABHOBECHOE
coctosHue. J[lamee H3JIydalOT 4YacTH TKaHEH, B KOTOPBIX T'OCHOJCTBYIOT HEKpOOMOTHYECKHE
MIPOLIECCHI, COKpAIIaloIIUecs MYCKYJbl M HEPBbl B MECTE «BOJIHbI BO30yxaeHus». Hampotus,
MYCKyJIbl M HEpBHas TKaHb B IMOKOE HE H3IMydYaroT. 37eCh YMECTHO OyJeT yka3aTh elle Ha
cienyromee o0OCTosATENhCTBO. Kak MBI TMOKa3anm, Hama Teopusi TpeOyeT, 4YToObl H3ITyYCHHE
MIPOUCXOJWIIO TIPH TEPEXOJie KUBBIX JeOPMUPOBAHHBIX MOJIEKYJ B PaBHOBECHOE COCTOSHHE,
JeKaI0 B 00macTH ynabTpadHOJIETOBOM YacTH CHEKTpa MU ObUIO TOJISIPU30BAHO BCJICIACTBHE
JJIEKTPUYECKON IOJISIPHOCTU JKUBBIX CTPYKTYp. B KMBOM TKaHM 3TOT IPOLECC BCEraa CBS3aH C
MIPOLIECCOM aCCUMMIISILIUY, T.€. ¢ 00pa30BaHHEM HOBBIX Je(OPMUPOBAHHBIX MOJEKYJ. Mbl 3HaeMm,
YTO OJTHUM M3 HamboJyiee HEMOHSTHBIX MPOILIECCOB OOMEHA BEIIECTB B )KMBOM OPTaHHU3ME SIBISICTCS
BO3HHUKHOBEHHE ONTHYECKH AKTHUBHBIX MOAM(DUKAIMI pa3iuyHbIX coenuHeHuil. M3BecTtHO, uTO
CUHTETUYECKA MOYKHO TOJYYUTh TOJBKO pALEMUYECKHE COCIMHEHHUsS; JIs TMOJYyUYEeHHsS IKe
ONTUYECKU aKTHBHBIX MOAUDUKAIMI HYKHO MpUOEraTh K MOMOIIM WIH YK€ ONTHYECKH aKTUBHBIX
COETMHEHMI WUJIM KUBBIX cymiecTB U ux gepmentoB. Ho B HenaBuee Bpems Kyny (Kuhn) ynanocek
MOJIYYUTh U3 PAllEMUYECKHX COCAUHEHUN ONTHUYECKHM AKTUBHBIC IMPU TMOMOIIU SJUTMITHYECKH
MOJIApU30BaHHOTO cBeTa. [loaTOMy He SBISETCS MCKIIOUYEHHBIM, 4YTO TPU BO3HUKHOBEHHUH
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ONITUYECKU aKTUBHBIX MOJM(UKAIMI B 0OMEHE BEIIECTB UTPAET POJIb UMEHHO HAIlle U3JTy4YeHHE.

o cux mop Mbl paccMaTpUBaid TOJBKO (PU3MUECKHE SIBICHUS, XapaKTePU3YIOUIHE COCTOSIHUE
MOJICKYJ >KHBOM TKaHM B CPAaBHEHMM C PAaBHOBECHBIM COCTOSIHMEM IIOCJE CMEpTH (Hampumep,
PEHTIeHOTpaMMbl, CBOMCTBA B MOJISIPU30BAHHOM CBETE, JIEKTPUUECKUN 3apsijl, TUAIEKTPUUYECKYIO
IIOCTOSIHHY10, TIOBEPXHOCTHOE HATSKEHUE) WIM CONPOBOXKJIAIOLIUE ITPOLECC BBHIPABHUBAHMS IIPU
IIEpPEeXoJie B PABHOBECHOE COCTOSHHE, Kak TeriooOpa3oBaHUE, H3IyYeHHME U H3MEHEHHE
BBIIIICHA3BAHHBIX BeMWYMH. CHpammBaercsi, MOKHO JM TENepb Ha OCHOBAHWU PA3BUTHIX 37€Ch
NPEJICTaBICHUN clieNaTh Kakue-JIMOO BBIBOABI U OTHOCHUTEIBHO XUMHYECKMX W3MEHEHUH, WIIH,
UHBIMH CJIOBAMM, KaK MOXHO OOBSICHUTH MpPU IMOMOIIM 3THX MPEICTABICHUNA T€ XHUMHUYECKHE
MPOLECChl, KOTOpPbhle BO3HUKAIOT B XOJ€ OOMEHa BELIECTB >KMBBIX TKaHSIX, U KaK Mbl BOOOIIE
JOJIKHBI cebe MpeICTaBUTh OOMEH BEIIECTB Ha UX OCHOBE.

Monekyna, koTopass «aeMopdupOBaHa», T.e. TJ€ 3JIEKTPOCTATUYECKHE CUJIbl, KOTOPBHIMU
00J1aJat0T OTJENIbHBIE aTOMBI WJIM TPYMIIBI aTOMOB (paJMKalibl), HECYIIHME 3aps]l, PACIIONOKEHBI HE
COOTBETCTBEHHO PAaBHOBECHIO, JOJDKHA [0 COBPEMEHHBIM MpEACTaBIEHUSIM 00JaJaTh TaKUMHU
HEHACBIILICHHBIMH, CBOOOTHBIMU HJIU MMOOOYHBIMU «OCTATOUYHBIMUY» BaJCHTHOCTSMH, KOTOPHIMHU HE
o0nasaer MoOJeKyJa B CBOEM pPaBHOBECHOM COCTOSHUHU. bosbiias cBoOOAHAs SHEPrusi ITUX
MOJIEKYJI, IPOUCXOAAIIAst BCIEACTBUE UX Ae(POPMUPOBAHHON HEPAaBHOBECHOW CTPYKTYpPBI, O3HaYaeT
CJIEIOBATEeIbHO B XMMHYECKOM OTHOIICHHWU OOJBIIYI0 aKTUBHOCTb, OOJBIIYI0 CIOCOOHOCTH 3THX
MoOJIEKyJ pearupoBarb. Ha si3bIke TEOpETUUECKON XMMHUM 3TO O3HAYAET, YTO 1) 3T MOJEKYJIBI €lle
JI0 CTOJIKHOBEHHMSI C BCTyTAIOIIEH B PEAKIMIO MOJICKYJIONW 00JIafaloT PHEeprued aKTUBAIUU U
2) UX KOHCTaHTa JAeWcTBUSA OOJbIIe, YeM B COCTOSHUU paBHOBecus. [log 3Heprueit
aKTUBALlMM TMOHUMAETCS «TO KOJUYECTBO HSHEPrUH, Ha KOTOpoe oOpa3oBaHMs, HAXOMASIIUECS B
peakuuu, T.e. B COCTOSSHUM MAaKCHUMAaJbHOM IOTEHLMAIbHOW 3HEPIUH, MPEBOCXOASIT CPEIHIONO
SHEPIUIO NCXOAHBIX BemecTs»' . KoHCTaHTa ke IeiCTBHS «yKa3biBAET, CKONBKO CTONKHOBEHHI H3
Yyuciaa TeX, Ha KOTOPbIE XBaTaeT BHOCUMOW MOJIEKYJIaMH JHEPIrUU AaKTHUBALMH, OKa3bIBAIOTCS
yaagsivi. OHa HAXOZUTCS B CBSI3H CO CTPOCHHEM MOJIEKYITb»”. COBEPIIEHHO OYEBHIHO, YTO €CITH
B PEaKLUU OJHA W3 yYaCTBYIOUIMX MOJEKYJ] CHaOKeHa OOJBIINM KOJMYECTBOM HEHACBHIIEHHBIX
OCTaTOYHBIX BaJICHTHOCTEH, TO KOHCTaHTa JEHCTBUS OyJeT OoJiblie, 4YeM eClIM B TOW ke peaklHu
3Ta MoJIeKyJia OyieT 06J1a1aTh MEHBIIMM YHCIIOM HEHACBIIICHHBIX BAJIGHTHOCTEH. BO3MOXHO naxe,
YTO B MOCJIEHEM CIIy4ae peakiiusi BOOOIIe HE MOXKET MPOUCXO/IUTh, B TO BPEMs Kak B IIEPBOM OHa
OyZeT mpoTeKaTh C 3aMETHOW CKOPOCTBIO. DTO Bcerja OyJeT MMETh MECTO B TOM Cllyyae, ecild
COOTBETCTBEHHBIM MOJIEKYJIaM B MX PaBHOBECHOM COCTOSHMM (KaK OHHM CYIIECTBYIOT BHE KHBOM
MaTepuH) He0OX0IMMO MPUOABUTh SHEPTUHU JJIsl TOTO, YTOOBI OHU MOTJIM BCTYIIUTH B PEAKIIHIO, B TO
BpeMs KaK DHEPIruH, MPOUCXOASIIEH OT CTOJIKHOBEHHS MOJIEKYJbI, JUIsl 3TOro HeaocraTtouHo. Ho
€CJIM TIPU TeX K€ YCIOBHAX MOJIEKyJa Ae(pOpMUPOBaHA, TO «UyBCTBUTEIIBHBIC K TOJTUKAM YUACTKU»
3HAYUTENIbHO OOJIbllIe BCIEICTBUE CBOOOAHBIX BAJIEHTHOCTEH, U PEaKIMsl CMOXET HACTYyNHTh. Tak
e OOCTOMT JIeJI0 U C SHEeprueil akTuBanuu. Tak Kak 1e()opMUPOBAHHBIE MOJIEKYJIBI yKe 00J1aatoT
BCJICJICTBHE CBOCH HEPABHOBECHOM CTPYKTYPHI OOJBIIICH MOTEHIIMATLHON SHEPTUEH, TO 3TO UMEHHO
U 03HAYaET, YTO OHHU, COOCTBEHHO T'OBOpS, 00IaJal0T YHEPTUEH aKTUBAIMH €Ile O CTOJIKHOBEHHS,
UHBIMU CJIOBAaMM, 4YTO OOpa3ylouuiics NpU CTOJIKHOBEHHHM PpEaKIHUOHHBIA KIyOOK oOnamaer
OonblIe >HEpPrueil, ueM CpeaHssl HPHEpPIrus MCXOAHBIX M KOHEYHBIX BEIIECTB B PaBHOBECHOM
COCTOSIHUM, JIa’K€ W HE3aBUCHMO OT TOW SHEPruu, KOTOpas MPUBHOCUTCS CTOJIKHOBEHHEM. Takum
0o0pa3oM, B 3TOM ciydae peakius OyJeT MPOUCXOAUTH M TOTJa, Korjaa npu HenehopMHUpPOBaHHBIX
MOJIEKYJIaX OHa JI0OJDKHA Obli1a ObI OTCYTCTBOBATD.

Takum ob6pa3om, Hama TeOpUS COCTOSHHUSA MOJEKYT IKUBOWH
MaTepHUHU JaeT HaM HeHmocpeACTBeHHOe oObBsicHeHue nans Toro ¢akra,
YTO MOYTH BCE pEaKUUHU, NPOUCXOASAIMHUE B XoJe oOMeHa BEUECTB B
KUBBIX TKaHSIX, HE NPOUCXOJSAT BHE OpraHu3Ma IHOpPHU TEeX XK€ CaMBbIX
YyCIOBHUAX TEeMIOEpaTyphl, AaBIECHHUA, KUCIOTHOCTH U T.A. BUOXUMHKH,
cTpeMsimuecs OObSICHUTDH SBJIEHUS, NPOTEKAIIHUE B )XUBOM OpPraHuiMe,
6e3 ngonymeHHss 0CcoOOTo COCTOSHHMA MOJEKYN JKHBOW MaTepHH,
cTapamwTcs u 31€ech BBIUTH us3 3aTpylHEHUS npu OMO U1

"W.Hiickel, Theoretische Qrundlagen der organischen Chemie, Bd. I, S. 227 u nansure, Leipzig, Acad.
Verlagsges., 1931.
? Ibid.

73



MOBCPXHOCTHBIX KAaTAaJMU30B HUJIHU AONYMCHUA, UTO CYMECCTBYCT CTOJNBKO
bepMEeHTOB, CKOJbKO OHH HaxoAAT peaknuu. I[lpm sToM oOHHU emie

BBIHY X JICHBI NPpCAMONOXHUTDH CymceCTBOBAHHUC gyyacecCcHoOro,
TAapMOHHYECCKOTO COBMECTHOTIO HeﬁCTBHﬂ CaMBIX pPa3idIHuYHBIX
(I)epMeHTOB, Kak 9TO, Hanpumcep, NMECCT MECCTO OTHOCHUTCIBbHO

COIMPTOBOT0 OpoXeHUs 3uMa3bl. Bce 3T pAonyumeHUsSs CTaAaHOBIATCHA
M3TUIMHUMHU, €CIU MBl OyJeM MCXOJUTh U3 HAIIEHd TEOpHUH.

OTmeruMm elle, 4TO U3 Halled TEOPHM BBITEKAET, YTO 1e()OPMHUPOBAHHBIE MOJIEKYJIbI KUBOU
TKaHU 00Ja1al0T OOJBIIMM JUIOJIBHBIM MOMEHTOM, Y€M 3TO COOTBETCTBOBAJIO Obl PaBHOBECHOM
cTpyktype. Ho «yBenunueHune OUNONb-MOMEHTAa MOXET caMO IO cede yBEJIHUUYUTH
CKOpPOCTh pE€aKIUU 0e3 AUCCOLUMUPOBAHMS YUACTBYIOIIMX B PEAaKUUH BEIIECTB Ha MOHBL. B
IIPUHLMIIE HY)KHO JAOIYCTHTH Ty JK€ BO3MOXKHOCTb PEAaKIMH AWIIOIBHOIO MOMEHTa C JIpYrou
MOJIEKYJION U JUIS TAJIOTEHUI0B ¥ A(HUPOB IPYTHX CHIIBHBIX KUCIIOT, U TAKUM 00pa30M MOXKHO cebe
IIPEICTAaBUTh, 4YTO HE BCE PEAKLUUHM, B KOTOPBIX B IPUCYTCTBUU KaTalu3aTOPOB BEILECTBA
pearupyroT B BHIE HOHOB, OYIyT B OTCYTCTBHH HX TOXE IPOTEKATh, KAK HOHHBIC PEAKIIUNY .

MBI aMIIb KPaTKO YKa3blBa€M Ha 3TOT BBIBOJ, YTOOBI IIOKA3aTh, YTO HE TOJBKO JOIYIIEHUE
0coboro 1ehOpMUPOBAHHOTO HEPABHOBECHOTO COCTOSIHHMSI MOJIEKYJ JKUBOW MaTEpUU MOXKET ObITh
JI0Ka3aHO pAAOM (PU3UYECKUX METOJOB, O KOTOPBIX Mbl TOBOPWJIM PAHBIIE, HO YTO U XUMUYECKHE
peakiu ¥ uX TeYeHHe B X0 OOMEHa BELIECTB BEPOSITHO HAMIyT CBOE OOBSACHEHHE Ha OCHOBE
HAIlIEW TEOpHH.

WznoxeHHble 3/1eCh COOOpaKEHUsI O KUHETHKE PEAKIMU Jal0T HaM BO3MOXKHOCTh €Il U C
9TOW CTOPOHBI IIPOBEPUTH HAIIM BBIYMCIICHHUS YHEPIMM XKMBOW MATEpUU 110 CPABHEHHUIO C MEPTBOM,
T.. TOM DHEPruM, KOTOPYIO Mbl HA3BaJM «CTPYKTYPHOH». DHEprusi aKkTUBAIMHM KaKOW-IH00
peakuuu SBIAETCS BEb HE YEM HMHBIM, KaK TOM BEJIMYMHOM, Ha KOTOPYIO DHEPrUs pearupyromux
MOJIEKYJT IPEBOCXOUT SHEPTHIO MOJEKYJ B HEAKTUBHOM cocTOsiHMU. CrenoBaTenbHO, CIIOCOOHas
pearupoBaTh aKTUBHAs MOJIEKYJa KMBOM MAaTE€pPUU AOJKHA 00JalaTh B CBOEM J1€(OPMHUPOBAHHOM
COCTOSIHUM  NPHOIM3UTEIBHO TAaKUM  KOJUYECTBOM  «CTPYKTYPHOH  3HEpPrum», KOTOpoe
COOTBETCTBYET DSHEPrMM aKTHUBALMM OOBIYHO H3y4YaeMbIX pEaKUMd. OHeprus akTUBALUU
BBIYHCTISIETCS 10 (hOpMYyJIe:

rae K; u K, 03Ha4aroT KOHCTAaHThl CKOPOCTEW peakuuu npu temmeparype 17 u 71>, a R — ra3oByo
nocrosiuHyo. [[ns temmneparypHoro kosddunuenta Qg = 4 u mis temreparypsl B 300° MbI
nostyyaeM g = 28000 xazn. Ha Mousib. Eciin MBI CHOBa ITPUMEM MOJIEKYJISIPHBIN BEC KUBOW MaTepuu

paBubiM 20 000, TO MBI TIOTY4YUM ¢ =% =1.4 xan. ; npu MOJIEKYJIApHOM Bece, paBHOM 2500,
28000 .
MBI [IOJIy4aeM = 5500 =11.2 kan.. Mbl nony4daeMm ciaeayrOMMi pe3ybTar:

CTpyKTYypHasi JHeprusi, BbIYUCIeHHAsI
no gopmyie Bopa (B kan.)

20000 4 1,4
2500 40 11,2

MoJiekyJIsIpHbIH Bec JHeprusi akTUBaIUM (B KaJ.)

Wrak, MBI BUIMM, YTO BEJIMYMHA «CTPYKTYPHOM DSHEpPrUM» MOJEKYJ] >KMBOW MaTepuu
JEHCTBUTEIBHO TOrO K€ MOPsSAKA, YTO U BEJIMYMHA DHEpruM aktuBauuu. KoHedHO, 371ech Henb3d
OKU/IaTh TOYHOTO KOJMYECTBEHHOTO COBIIAJICHHS, TaK KaK BeJlb CAMHU TH Ul OBUIN TOIyYEHBI
B KayecTBE CPEJHMX BEIMYMH HE3aBHCUMO OT KakKOM-HUOyAb ONpEeIeNCHHON peakuuu Hu ee
0COOEHHOCTEM, a TaKKe HE3aBUCHMO M OT COCTOSIHUS JKMBOM TKaHH, T.€. OT TOTO MEHSIOILErocs
paccTosiHUsA, B KOTOPOM HAaxOJATCS €€ MOJIEKYJIbI OT PaBHOBECHOIO MosoxkeHus. M3 Toro, 4rto
BBIYMCIICHHAs U B ONBITAaxX [ Miuia u3MepeHHas CTPyKTypHasi SHEPIUsl )KUBBIX MOJIEKYJI, XOTS U TOTO

"Hiickel, 1.c., cTp. 268, a Takxe riasa 18, § 4, JIUMob-MOMEHT U CKOPOCTh peakinu, cTp. 264 (Tam xe,
JTUTEpaTypa).
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JKe TIOpsIKA BEJIMYUHBI, YTO M SHEPTUs aKTUBALUN XUMHUYSCKHUX PEaKIMid, TPOTEKAOIIUX in Vitro,
HO BCE K€ MPEBOCXOJUT MOCJICIHIO B 3 — 4 pa3za, MOXKHO 3aKJIIOYUTh, YTO CTENEHb AehopMariiu
JKUBBIX MOJIEKYJI BBINIE, YeM Ta, KOTOpas, B OOIIEM, BBI3BIBACTCS MPU OONBIIMHCTBE PEaAKIIHA
CTOJIKHOBEHUSIMU PEArupYIONIUX MOJICKYJI, — BBIBOJ, KOTOPBIN MPEACTABIISIICS BEPOSTHBIM YXKE C
caMoro Hayasa.

Bo u36exxanue HeopasyMeHH MBI 3/1€Ch JIODKHBI MOYEPKHYThH €IIIe CICIYIoNIee: KOTIa Mbl
UMEEM [0 C PEAKIMSAMH in Vitro, MpU KOTOPHIX BCTYMAMOIIME B PEAKIUI0 MOJEKYJHI (T.€.
PEaKIMOHHBIN KIYyOOK) MOTydYaroT CBOIO YHEPTHI0 aKTHBAIIUH TOJIBKO BO BPEMS CTOJKHOBEHHS WU
4yepe3 Hero, Torja OoJbllias SHEPrys aKTUBAIIMKM O3HAYaeT MEHBIIYI0 CKOPOCTh PEAKIIHH, MPUIEM
yKE€ OYCHb HE3HAUMUTEIbHOE YBEIWYCHUE SHEPIHHM AKTHBAIIMU BBI3BIBACT OYCHH 3HAUYUTEIHLHOE
YMEHBIIIEHUE CKOPOCTH peakiuu. Eciau Ob1 MBI MONMPOCTY MEePEHECTN Ty 3aBUCIMOCTh Ha PEAKIUH,
MPOTEKAIONIME B )KUBOW TKaHU, TO YCUJICHHWE SHEPTUM aKTUBAalMM B 3 — 4 pa3a o3Hayajo Obl, 4TO
TaM 3TU PEaKlUU MPOTEKAIOT OECKOHEYHO MeIeHHO. OJHAKO Takoe IMepeHeceHHue ObUIO Ol
HEMpaBUJIbHBIM, TaK KaK 9Ta 3aBUCUMOCTb MMEHHO T€M M OOYCJIOBJIEHAa, YTO BCTYMAIOIIUE B
PEaKIUI0 MOJIEKYJIbI JOJDKHBI OBITh aKTUBUPOBAHBI MPU IMOMOIIM CTOJIKHOBEHHMA. Tak Kak sHeprus
aKTHBAIlMU, KOTOPYI0 MM HY)KHO TpPHIaTh, BEJIWKA, a BCTYIAIOIIME B PEAKIIUIO MOJIEKYJIBI, TaK
CKa3aTh, TPYOHO nehOpMUPYEMBI, TO peaklus MpPOoTeKaeT MeieHHO. Eciam ke Molekyna yxe
HaxOJIUTCSA B HEPABHOBECHOM COCTOSHMHM M CHJIBHO Je()OpMHUpOBaHA, KaK B JKMBOM TKaHU, TO
KOHEYHO TaKas 3aBUCUMOCTb HE MOXKET HUMETh MECTA.

Takum 00pa3oM MBI MOTYYHIIH TENIEPh MPEJCTABIECHUE O XO€E MpoIecca 0OMeHa BEIIECTB Ha
OCHOBAHMU TOH TEOPHHM KMBOM MaTepuH, K KOTOPO MBI MPUIILIM B 3TOH IJIaBe, UCXOMs U3 OOLINX
3aKOHOB JBWXEHUs. [IpeacTraBieHne 3TO CBOAUTCA B OOMIMX 4YepTax K CIACAYIOIIEMY: MOJIEKyJa
JKUBOW MaTepUM HAXOAWTCS B HEPABHOBECHOM COCTOSHUHU M 00JIaJaeT, MOATOMY HEHACHIIIEHHBIMU
BaJICHTHOCTSIMU. Meromue MecTo B OpraHu3Me MPOIIECChl PACIHICTUICHUS U CTOPAHUS MTPOUCXOISIT
MMEHHO BCJICJICTBHE ITOTO COCTOSIHUS MOJEKYJ XKUBOW Marepuu. MOJEeKyJbl BEHIECTB MUTAHUS
CBSI3BIBAIOTCS  CBOOOJHBIMH ~ BAJIGHTHOCTSIMA ~ MOJICKYJI KHBOW  MaTepuu, Oyaydud camu
nehopMUpyEeMbl TIOJIEM TIOCJEIHUX TMPH CTOJIKHOBEHWHM ¢ HuMHU. [lpm sTtom oOpa3syercs
PEaKIMOHHBIA KIyOOK, B KOTOPOM MPOMCXOAUT IMEPECTpOrKa, MPUYEM IOTEHIIMAIbHAs YHEPrHUs
MOJIEKYJI MUTATENIBHBIX BEIIESCTB UAET HEMOCPEACTBEHHO Ha TO, YTOOBI MPEMATCTBOBATH MEPEXOIY
MOJICKYJIBI JKUBOW MaTE€pUU B PABHOBECHOE COCTOSHHME WJIM K€ HACT Ha BOCCTAHOBJICHHE STOM
MOJIEKYJIBI MOCIE TiepecTpoiiku. Ho BBUAY TOrO, 4TO B OTCYTCTBUHU POCTa MPOAYKTHI PACIICIUICHUS
MOJICKYJI THTATEIbHBIX BEIIECTB W COOTBETCTBYIOIIAS STOMY IPOIIECCY pACIICIUICHUS TEIUioTa
OCBOOOKIAIOTCS W BBIICTSIOTCSA, — BBUAY OSTOTO BO3HUKINAS MOJEKyJlIa [OJKHA Obuta OBl
HEMEJIJICHHO BHOBBH IIEPEHTH B PABHOBECHOE COCTOSIHHE, €CJIM Obl HE MPOMCXOAMIO OOMeHa
BEIIECTB, T.€. €CIM OBl OHA €lIe J0 HACTYIUICHUS TOr0 PaBHOBECHUS HE CTAJKWBAIach C HOBBIMU
MOJIEKYJIaMH TIMTATEIbHBIX BEIIECTB W T.H. Tak, MOCTaBISIOIMIME SHEPTHUIO IMPOIECCH OOMEHa
BEIIIECTB IMOCTOSTHHO TOJICPKUBAIOT MOJIEKYITy )KUBOM MaTepUH B €€ HEPABHOBECHOM COCTOSIHHH.

N3o0pakass 3TH TpoleCChl CXEMAaTHYECKH, MBI IOJydaeM CICAYIOIIYI0 CXeMy B Ciydae
oOMeHa, He COMPOBOKIAEMOTO POCTOM:

" tnit ot 4o
£ N
\@\ID—> U T.1.

B s710if cxeme E 0603HauyaeT MOJIEKYNy KMBOM MaTepuu, N — MOAJEKAIIYI0 aCCUMUIISIIH
MOJIEKYJIy BEHIECTBA IUTAHUS, 1|, N, .. — BO3HUKAIOIIUE IPOAYKTHI paculeIuieHus:, a () — BbIIEICHHUE
TEIUIOThI, COOTBETCTBYIOLIEE ATOMY Ipoleccy paciieruieHus. O003HaueHus, 3aKII0YEHHbIC B KPYT,
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O3HAYAIOT KIyOKM pEaKmuid, MOCTOSHHO BO3HHUKAIOIIME IIPH TOBTOPHBIX CTOJIKHOBEHHSX C
MOJICKYJIOW BelecTBa TuTaHusA. Yeprouku mnpu E o03Ha4arOT JaeGopMUpPOBAHHOE AaKTHBHOE
COCTOSIHUE MOJIEKYJI; YMEHBIIEHHE UX 4YMCia JODKHO O3HAayaTh, YTO PACCTOSHUE, HA KOTOPOM
HaXOJUTCSI MOJIEKYJla KUBOW MaTepuu OT PAaBHOBECHOI'O COCTOSIHUS, HE OCTAETCS HEU3MEHHbBIM, HO
C HEOOXOJMMOCTBIO YMEHbIIAeTCsA. DTO CIEAYyeT U3 BBHIBOJUMOMN Jajiee HE3aBUCHUMO OT TEOpUHU
KUBOM MaTtepuu (HOpMyIIbl, IO KOTOPOH JOKHO MPOUCXOAUTh YMEHbUIEHHE CBOOOIHOIN 3HEPrUH
IIpU HEM3MEHHOM Macce, T.e. B OTCYTCTBUU pocTa (yBEJIUYCHUS MACCHI KMBOM MaTepum).
CrnenoBarenbHO, 3Ta (popMmysa JOHKHA COXPAHUTh CBOE 3HAUEHHME M Ui JAHHOTO CIIEHUATbHOIO
MexanusMma. OHa, BIpoUeM, SIBJSIETCS HEMOCPEICTBEHHBIM PE3YIbTaTOM pabOThl CTPYKTYPHBIX CHII
U paBHO3HAYHA C BBIBOJOM, K KOTOpOMY HpuXoauT PyOHep Ha OCHOBaHHMU CBOEro 3aKOHa
3aBHCUMOCTH MEXIY JUIMTEIbHOCTBIO KU3HU U UHTEHCUBHOCTHIO OOMEHa BellecTB. BrIBO/ 3TOT OH
dbopmynupyer cueayoomuMm obpazom: «PaciienieHue OpraHMYecKuX NpPOAYKTOB IHUTaHUSA HU
CBSI3aHHOE C 3TUM IPEBPAIIECHUE UX SHEPTHH CONPOBOXKIAIOTCS TAKXKe MOCTOSIHHBIMU W3MEHEHUSAMU
B TPYNIHUPOBKE aTOMOB NPOTOIIa3Mbl, T.e. TaK CKa3aTb C pabOTONM BHYTPU M Ha MOBEPXHOCTU
KHBOTO BelecTBay» . PaGoTa BHYTPH M HA MOBEPXHOCTH KHBOI CyOCTAaHI[MH, COIPOBOXIAcMas
W3MEHEHUSMU B TPYIIUPOBKE aTOMOB, MOXET, KOHEYHO, MPOUCXOAUTH JHIIb TOrJAa, KOraa
CTPYKTYpa MOJIEKYJI )KUBOW MaTepUH SIBJISIETCS HEPAaBHOBECHOM, U3 YEro Jajee CleayeT, YTO 4eM
OoJiplie OyJIET MPOMCXOAUTH PACIICIITIEHHE, TEM MEHbIIEeH padoTOCIIOCOOHOCTRIO OyAeT 001aaaTh
CTPYKTYpa, T.€. MOJIEKYJIbI OyayT MPUOIMKATHCS K PABHOBECHIO, KaK 3TO M300pakeHO Ha Hallen
CXE€M€ YMEHbILIEHUEM YHCTIa YEPTOUEK; K TOMY K€ BBIBOJLY JIOJIKEH ObuI puiiTu u PyOHep.

Eciu 61 B x0zme oOMeHa BEHIECTB HE MPOMCXOAUIIO YKA3aHHOTO YMEHbBIIEHUS CBOOOIHOMN
SHEPrUu MOJIEKYJbl KMBOW MaTepuH, TO JAHHYI0 HaMU KapTHHY OOMEHa MOXXHO ObLIO Obl
UCTOJIKOBATh IOMNPOCTY TaKUM 00pa3oM, YTO MOJIEKyJa y Hac HIpaeT pojb OOBIKHOBEHHOIO
Karajau3aTopa M IOCTOSHHO BBIXOAMT U3 pPEaKIUH B HEU3MEHHOM BHJIE. OTO YMEHbLICHHE
CBOOOJHOW SHEPruM KOHEUHO SBJICHHE HE CIy4yailHOE W HE MAaJIOBa)KHOE: OHO SIBISETCS
HEOOXOJUMBIM CJIECTBUEM TOr0, YTO Mbl MMEHHO 3/I€Chb HE HMEEeM Jejla C KaTaluTHYEeCKUM
neiicTBueM Wi (GepMEHTOM, B OOILENPUHSATOM CMBICIE cI0Ba. B mocienHeM cirydae XoJl peakiiu
1 OCBOOOKIEHUE YHEPTHH B TEUECHHUE €€ HE SBJSUIMCH Obl HEOOXOAMMBIM YCIOBUEM CYILECTBOBAHMUS
camoro (epmMeHTa; B TMEPBOM K€ 3aBUCHUMOCTh ObLTa ObI OJHOCTOPOHHEH: pEaKIus HE MOXKET
MPOUCXOAUTH 0€3 KaTanu3aTopa (MU MPOUCXOAUT OECKOHEYHO MEJICHHO), HO KaTaJIM3aTOp MOYKET
CYLIECTBOBATh U 0€3 peakluy, KOTOPYIO OH YCKOpsieT. B HaiieM ke ciydae Jeso 0OCTOUT TaK, YTo
Karanu3atop (T.e. AeQOpMHUPOBAHHOE, HEPABHOBECHOE COCTOSIHME MOJIEKYJIbl, JEHCTBYIOLIEH Kak
«KaTajaus3aTtop»), ¢ OJHOM CTOPOHBI, CaM YYacTBYET B PEAKIMH, a HE TOJIbKO NEPEHOCHT ee, C
JPYroM K€ — MOXKET CYIIECTBOBATH JIUIIb MOCTOJIbKY U TaK JIOJITO, TOKA OH MOKET COXPAHUTh TaKOe
HEPaBHOBECHOE COCTOSIHUE B CHIIy PEAKIMHA, KOTOPBIE CTAHOBSATCS BO3MOXHBIMH BCJIEJICTBUE 3TOTO
cocrosiHus. Uto neno JeMCTBUTENBbHO TakK M OOCTOUT, 3TO ONSTh-TAKM HEMOCPEICTBEHHO
noKas3biBaeTcs (aktamu. Tak, Hampumep, Mbl 3HAaeM, 4YTO €CJIM IPOCTO OCTABUTh CTOSTH
JPOACKEBYIO 3MMa3y, TO OHa «MHAKTUBUPYETCS», HO 3Ta MHAKTUBALMS HE HACTYIAeT UM HACTylaeT
3HAYUTENIBHO M03XKe, €CJIM NPUOAaBUTh K 3MMa3e BUHOTPAJHBIN caxap ¥ TaKUM 00pa3oM MOAJIepKaTh
npouecc OpokeHusi. Mbl NOJDKHBI Kak o0llee MNpaBWIO OXHJAaTh, YTO €CIM HET MOJIEKYJ
MUTATEIbHBIX BEIIECTB, KOTOPhIE MOTYT OBITh pacIICIUICHbl U EPECTPOEHBI YKa3aHHBIM CIIOCOOOM
IpU CTOJIKHOBEHHWU C MOJEKYyJaMu >KMBOW MaTepuu, TO TMOCJIEIHUE JMAOJKHBI TepelTH B
PaBHOBECHOE COCTOSIHME U MOTEPSTh CBOIO «(pEpMEHTATUBHYIO» CrOCOOHOCTh. Takoi ciydail Ml
JEHCTBUTENBLHO UMEEM Tiepe]] co00i B BUJE Tak Ha3. aBTO U 3a. Eciu Mbl HMeeM JKUBYIO TKaHb,
MIPEJOCTaBICHHYIO caMOil cebe U K KOTOPOH He MOJBOAUTCS MUTATEIbHBIX BEIIECTB (T.€. MOJEKYJ,
C KOTOPBIMU OHA MOXKET PearupoBaTh Tak, YTOObI 00ECIIEUUTD MOJIEPKaHNE CBOETO COCTOSIHUS ), TO
MOJIEKYJIBI 3TOM ’KMBOI TKaHU pacrafaroTcs. DTU SIBICHUS aBTOJM3a OOBIYHO OOBSCHSIOTCS TaK:
BCsKas JKMBas TKaHb, BCSAKAsl JKMBas KIETKA COAEPKHUT Takxke nporeosutudeckuil ¢pepment. Ho
TOT/Ia OCTA€TCS HEMOHATHBIM, [MOYEMY aBTOJIM3 MPOUCXOIUT JIMIIbL B YMHUpAIOLIEH TKaHW, a HE B
xuBoil. TyT omnare crapaiorcs nOpUOErHYTh K TOMOIINM THUIOTETHYECKUX IOrPAaHUYHBIX
MOBEPXHOCTEH W MeMOpaH BHYTPH KJIETOK, SKOObI MeEIIAIoUIMX (pepMeHTaM COMpHKacaThCs ¢
OesIKOM, WK e MPUHUMAIOT, YTO YCJIOBUS CpeJibl, KaK HalpUMep KUCIOTHOCTh U T.II., B KHUJIKOU
(haze NpensATCTBYIOT AeHCTBHIO (DEPMEHTOB B KUBOU KJIETKe. Tak Ha3bIBa€MbIil TATEHTHBIN MEPUO.

M. Rubner, Das Problem der Lebenschuer und seine Beziehungen, usw, Miinchen u. Berlin, S. 205, 1908.
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aBTOJIM3a OOBACHAIOT TOTJA TEM, YTO TpeOyeTcs U3BECTHOE BpEMs, MOKA BCIEACTBHE YMUPAHUSA
YCIIOBUSL CpEeIbl HE M3MEHSTCSI HACTOJBKO, YTO (DEPMEHT aKTUBHUPYETCS, WJIHM IOKa MOTpaHUYHbIE
MOBEPXHOCTH HE HCYE3HYT HACTOJBKO, YTOOBI CTajl BO3MOXKEH KOHTAaKT MEXIy (pepMeHTOM u
6enkoM. OgHAKO Mbl 3Ha€M M3 OIbITA, YTO, €CIM MPUOABUTH >KEJIATHHY, TO OHA paclleIUIsieTcs
HEMEJUIEHHO, 0e3 BCSKOro JIATEHTHOI'O MEPUO0JIa; CIIEAOBATENIbHO, (DEPMEHT ObUI aKTUBEH YXKe C
camoro Havana. Mrak, Kak pa3 mnpu SBJICHHMSIX AaBTOJIM3a OKAa3bIBAKOTCS HENOCTATOYHBIMHU
npeicTaBieHus 00 ocoOoM (epMeHTe, CyIIeCTBYIONIEM HE3aBHUCHUMO OT MOJICKYJ, U3 KOTOPBIX
MIOCTPOEHA KUBasi MaTepus, U 0OYCIOBIMBAIOLIEM pacIaj 3TOH MaTepuu — OJHAKO TOJBKO MOCIe
cmepTH ee. Ecnu Ob1 MBI 1aXke XOTEIH COXPaHUTh ATO MPEACTABICHUE WK, TOYHEE, TEPMHUHOJIOTUIO
(Tak KaK KOHKPETHOI'O Ipe/ICTaBIeHMs 37€Ch Bellb HE CYLIECTBYET), TO M TOTJa Bce 3TH (DaKThI
Oo3Hayayd Obl, YTO HU3MEHSIOTCS HE YCJIOBUS JACUCTBUS U CpeJabl CaMoOro
bepMeHnTa, a cybcTpaTr, MOoAJE KAMUKN pPa3T0XKEHHUIO, T.€. YTO OCJNOK mMpH
YMUPAaHUU HU3MEHAETCHA U CTAHOBUTCSH IMOABEPKEHHBIM JEHCTBHUIO
bepmMeHTa, BCIEACTBUE Yero M HacTymaeT aBToJu3. CienoBarenbHO, MbI, JaXKe
NpUICPKUBAACH OOBIYHONW TEPMUHOJIOTHH, BEIHYKJICHBI IPUHATH, YTO MOJIEKYJIbI O€JKa MpH >KU3HU
HaxoJATCs B APYIOM COCTOSIHUHM, 4eM Iocie cMepTu. C apyroil xe CTOPOHBI, Mbl BUIUM, YTO €CIU
Mbl OyZeM HCXOAuUTh M3 ¢akTa JeOPMHUPOBAHHOTO, HEPABHOBECHOTO COCTOSHHS MOJICKYJIBI,
HEINOCPEJICTBEHHO OOBSCHSIONIETO, KaK Mbl BUJCIH, U HX «(PEepMEHTATHBHBIN» XapakTep, HX
XMMHUYECKH aKTUBHOE COCTOSHHE, TO OKAXETCs HM3JIUIIHUM INPEAINONIOKEHHE O HAJIMYUU 0CO0O0Tro
IIPOTEOTUTHYECKOTO (EepPMEHTa, MUMEIOIIErocs B KaXKJI0M KIJIETKE, HO CTAHOBSALIETOCS AKTHUBHBIM
JMIIb Tocie cMepTH. Torga HeMeUIeHHOE HACTYIUICHHWE IPOTEeOoIM3a >KeJIaTUHBl OOBACHSICTCA
HaJIMYMEM €I1l€ AKTUBHOI'O COCTOSIHUSL Y MOJIEKYJI IIEPEKUBAOIIEH TKaHU, paciaj Mocjae OKOHYAHUS
JATEHTHOTO IIEpUOJa SBISAETCS  pPE3yJbTaTOM  OTCYTCTBMSI  PEaKLUMH, IOIIEPKUBAIOLINX
HEPABHOBECHOE COCTOSIHHE MOJIEKYJ U OOYCIIOBJICHHBIX MMEHHO 3THUM COCTOSIHHEM, CaMbli e
JaTEHTHBII TEepUOJ eCTh CIEACTBUE NEepexoAa U3 aKTHBHOTO, Je()OPMUPOBAHHOTO COCTOSHUS B
PaBHOBECHOE, — IEPEXOA, €I1I€ HE COMPOBOXK/IAIOIIETOCS 3aMETHBIMM XUMUYECKUMU MIPOLIECCAMU U
IPEILIECTBYIOLIETO U3MEPUMOMY XUMUYECKUMHU METOAAMMU pacrany.

Ham ocraercs emie uccienoBatb BOIPOC O TOM, KaKME€ XMMHYECKUE U3MEHEHHUS IPHU 3TOM
IIEPEXO0JIE MOJIEKYJI B PaBHOBECHOE COCTOSIHME, T.€. IIPM YMHUPAHHMM, Mbl JOJDKHBI OKUAATh Ha
OCHOBAaHHUM Pa3BUTOM 3/1€Ch TEOPUH )KMBOH MATEPHH.

W3 TOro, 4ro MOJIEKYJIbl JKMBOW MAaTEpHUU BCIIEICTBHE CBOCH HEPABHOBECHOW CTPYKTYpbI
00J1a/1at0T BaJICHTHOCTSIMH, UCUE3AIOIIUMHU TPU MEPEX0Jie B paBHOBECHOE COCTOSIHUE, CIEIYET, YTO
IpyIIbl aTOMOB, WIH MOJIEKYJIbI, CBA3aHHBIE ATUMHM OCTaTOUYHBIMM BaJEHTHOCTSIMH, JOJKHBI IIPU
YMUPAHUU OCBOOOXKJIATHCS €lIe 0 TOr0, KaK HACTYIUT XUMUYECKU PETUCTPUPYEMbIN JalbHEHIIHIMA
pacnaja MOJIEKYJI.

Mpbl nymMaeM, 4TO MMEHHO 3TUM OOBSCHSETCS «TpaBMAaTUYECKOE O0Opa30BaHUE AMMMAKay,
nonpoOHo wuccnenoBanHoe I[lapracom (Parnas). HapHac1 IOKa3aj, 4YTO NPU MEXaHUYECKOM
pa3pylLIeHUuN TKaHU MPOUCXOAUT ObICTpoe 0Opa3zoBaHMEe aMMHUaKa, MPOTEKAloIlee B TeYEHUE OJHOM
MUHYTHL. [lapHac moguepkuBaer, 4To yCUIEHHOE TpaBMaTHUYEeCKOe 00pa3oBaHHE aMMHUaKa sIBISETCS
0COOBIM CBOMCTBOM MOIEPEUHONOI0CATON CKEIETHOW MYCKYJIAaTyphbl, U MPUBOJUT TAOJIUILy TaKOrO
TPaBMaTHYECKOr0 O0O0pa3oBaHMs aMMHUaKa i JPYyTruX TKaHEH, U3 KOTOPOMl BHIHO, YTO BCE TKaHU
00JanaoT 3TOM CIOCOOHOCTHIO, XOTS U B MEHbIIMX pa3mepax. [lapHac mokazan Takxke, 4To U
KpOBsIHas Tu1a3Ma 0e3 KpOBSHBIX Tejel o0pa3yeT aMMMaK, IpUYeM 3TO 00pa30oBaHUE MPOUCXOIMT
OBICTPO JIMIIIb B TIEPBBIC YaChl, HO TIPOJIOJDKACTCS, XOTS U B OCIa0JICHHON cTenenu, 24 yaca. Eciu B
IUIa3M€ UMEIOTCS KpacHble KPOBSHBIC IIAPUKH, TO MPOMCXOJUT YCUJICHHOE 00pa3oBaHUE aMMUaKa
IIPU X FEMOJIN3E.

Oxkazanoce, 4TO «BEJIMYMHA HAKOIUICHHS TPaBMATHYECKOTO aMMHaKa MpEACTaBiIsIeT co0oii
BEPXHIOI0 TpaHUlly (U3MOJOTHYECKUX KOJIeOaHUM CoJlep)KaHus aMMHakKay, M Jaliee, 4YTO
«OKOYEHEHHE T0J] BIIUSHUEM TEIIa MPUBOANUT K HAKOIUIEHUIO aMMMAaKa, JOCTUTAIOIIEMY TaKOW ke
BBICOTBI, YTO W TpaBMaTH4yeckoe». Eciau Mbl Tenepb NpUMEM BO BHHUMAHME, YTO IO HaleMy
NOPUHIMITY MYCKYJI IPOU3BOJUT BHEIIHIOI paboTy MpH COKPALLICHUH 33 CUET CTPYKTYPHBIX CUJI, T.C.
YTO €ro CTPYKTypa Toria HpUOIMKAeTCs K PaBHOBECHOMY COCTOSIHHUIO, Jlajee, YTO KPOBSIHAS
CBIBOPOTKA CIIOHTAHHO WHAKTHUBUPYETCA MPU CTOSHUHU, MPUYEM AUDIIEKTPUUYECKAs] TOCTOSHHAS U

"Parnas u.uMozolowski, Bioch. Zschr, Bd. 184, 1927.
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MMOBEPXHOCTHOE HATSHKEHHE YMEHBINAIOTCS BCIEACTBUE IEpPeXoja MOJIEKYJ B PaBHOBECHOE
COCTOsIHME, TO BCe 3TU (haKThl MOKA3bIBAIOT, YTO TpaBMaTHUECKOe OOpa3oBaHHWE aMMHaKa €cThb
SIBJIIGHUE, COITPOBOXK/IA0IIIEE TIEPEX0]1 AePOPMUPOBAHHBIX MOJIEKYJT )KUBOM MaTepUH B PABHOBECHOE
COCTOSIHME M OO0YCJIOBJIIMBA€MOE JTUM IE€PEXOJ0M, TIOCKOJIbKY HekoTtopble NH,-rpymnms
CBSI3BIBAIOTCS B JKMBOW MOJIEKYJIE TEMH OCTATOUYHBIMH BAJICHTHOCTSIMH, KOTOpPBIE HCYE3AIOT MpPH
nepexosie B paBHOBecHOe cocTosiHue. OcOOEHHO TOBOPUT B IOJB3Yy 3TOTO HAOMIOAEHHE, YTO
oOpa3oBaHHe aMuaka TpU aBTOJM3E HE MOMUYUHIETCS 3aKOHy JIeicTBUs Macc. EcTecTBEeHHO
SBJISIETCS. MBICI/Ib, YTO ACCUMMIMPYEMbIE UBOM MaTepuell aMMHOKUCIIOTHI OEJIKOB MHILU €lle 10
CBOETO TpeoOpa3oBaHUsl B PEAKIMOHHOM KIyOKe CBSI3BIBAIOTCS CBOMMHU NH,-rpyrnmamMu uMEHHO
IIPY MIOMOUIM TaKUX OCTATOYHBIX BAJIEHTHOCTEW, KOTOPbIE U OTAAIOT TPAaBMATUYECKUN aMMHAK IPU
CBOEM HCUYE3HOBEHUH BCIICJICTBHE YMHUpaHHs. MbI JOMKHBI TaKXKe OXHAATh, YTO M MOJEKYJIBI
JPYTUX aCCUMWJIMPYEMBbIX MUTATEJIbHBIX BEIECTB, HAIpUMEP MOJIEKYJIbl KMPOB U YIJIEBOJOB, B
MEPBBIE MOMEHT CBSI3BIBAIOTCS HEKOTOPBIMH OCTATOYHBIMH BAJIEHTHOCTSMU MOJIEKYJ IKUBOU
MaTepuu eme J0 MuX [peodpa3oBaHusT M IO3TOMY OCBOOOXKIAIOTCS TMpPU YMHUPaHHH.
Jloka3aTenbCTBOM 3/1eCh MOTJM OBl CIYKUTh SIBIICHHS TaK HA3bIBAEMOTO OTMEIIMBAHUS
MPOTOIJIa3Mbl MIPU aBTOJU3€ M MPHU MATOJOTUYECKUX, JIETCHEPATHUBHBIX WM HEKPOOMOTHYECKUX
mporeccax, mpoTeKarmux in vivo. Kak HM3BECTHO, MBI B ATHX CIIy4asx HAOIIOJaeM B KIIETKE
OCBOOOKICHHE >KUPOBBIX WJIU JIMIIOUIHBIX 3€pPHBIIIEK, KOTOPbIE O TE€X MOpP ObUIM CBSA3aHBI B TOM
WM MHOM BUJIE U HE MO OBITh OOHAPYKEHBI METOJIAMU OKpalmuBaHUs. Tak ke OOBSICHSIETCS U
Ha0moaenue aro-Hyu (Du Nouy), KOTOpBI Hamien, 4To nprOaBICHHE OJICMHOKHCIIONO HATPHS K
KPOBSTHOM CHIBOPOTKE B TMEPBBI MOMEHT, MpaBla, 3HAYUTEIHHO TMOHMKAET MOBEPXHOCTHOE
HaTSOKEHHE, HO YK€ 4epe3 HECKOJbKO MHUHYT IOCIIEJHEe BO3BpAIllaeTCsi K HOpPME. DTO SIBJICHHE
MOJKET OBITh OOBSICHEHO, KOHEUHO, TOJIBKO TaKUM 00pazoM, YTO MOJIEKYJIbl IPUOABICHHOTO KHUpa
CBSI3bIBAIOTCS OEJIKOBBIMU MOJIEKYJIaMU aKTUBHOW CBHIBOPOTKHU. B mosb3y e Toro, 4To ocTaTOYHbIE
BaJICHTHOCTH, [IEJAIONIME BO3MOXKHBIM JTO CBS3bIBAHHE, CYIIECTBYIOT HWMEHHO Olarojaps
AKTUBHOMY COCTOSIHHIO 3THUX MOJIEKYJ, TOBOPAT HEKOTOpbIE JaHHbBIE, 10 KOTOPHIM B HEAKTHUBHOMN
CBHIBOPOTKE BO3BPAIIICHHE K HOPME POMCXO/IUT HE HOMHOCTHIO HIIH JaXe COBCEM HE IPOHCXO/INT .

WUtak, wu3N0XKEHHbIE B MPEAbIAYLIIMX TIJlaBax oOOIIKMe 3aKOHbl KHUBBIX CHCTEM C
HE0OXOUMOCTBIO TIPUBOJISAT HAC K BBIBOJY, YTO HEPABHOBECHE >KMBOW MATEPUU OOBSCHSIETCS HE
MHOT0()a3HOCTBIO M CTpOEHHEM rpaHull (a3, a caMol MOJIEKYJSIPHOH CTPYKTypod. Mel cmoriu
MOKa3aTh, YTO ATOT BHIBOJ MOKHO MPOBEPHUTH MPU MOMOIIH (PHU3UIECKUX U XUMHUYECKUX METOJIOB
HCCIeI0OBaHus U 4TO (haKThl (IIOCKOJIbKY OHU UMEIOTCS) MOJIHOCTHIO TOATBEPKAAIOT ero. Janee Ml
MOKa3aJii, YTO OCHOBAHHAS HA THX JOIMYIICHUAX U (PaKTaX TeOpHs KUBOW MATEPUH IMO3BOJISET HAM
OOBACHUTH OOMEH BEIIECTB M €ro OOINMe 3aKOHOMEPHOCTH M COCTaBUTh ce0e KOHKPETHOE
MIPEJICTABJICHHE O MEXaHW3ME ITHX IMPOIECcCOB. BBIBOABI, CIelIaHHbIE HAMHU W3 OOIIMX 3aKOHOB
JBUKEHHUSI OTHOCHUTEJIBHO 3aKOHOMEpHOCTEeH OOMEHa BEIIECTB, CBSA3M MEXKAY CTPYKTypoll Hu
MOCTABIISAIONIMMU JHEPTHIO MPOILIECCAMU — 3TH BBIBOJBI BBITEKAIOT TAKXKE U U3 HAICH TEOPHH
KUBOM Martepuu. Mpbl NONy4YWsId psi BEIUYMH, HPOMOPLUUOHAIBHO KOTOPBIM H3MEHSETCS
MOTEHIIMAT Y >KMBOTO BEIIECTBA M IPH IMOMOIIM KOTOPBIX OH, CJIEOBATEIHLHO, MOXET OBITH
n3MepeH. TakuMu MepaMu MOTEHIMAala OKa3aJIuCh: KOJMYECTBO TEIJIOTHI, OCBOOOKIAIOIICHCS TpH
YMHUpPAHUH, AJIMHA BOJH HMCITyCKa€MbIX WJIU K€ NPU JKU3HHU HE TMOTJIOIMIAEMBIX, a IMOCIe CMEPTH
MOTJIOLIAEMBIX JIydel, 3JeKTpUUYecKas pa3HOCTh MOTEHIUAIOB MEXAY KUBOM M MEPTBOM TKaHBIO,
TUDJIEKTPUYECKasl TIOCTOSIHHAS, MOBEPXHOCTHOE HATSKEHHE M T.[.; BCE OTH BEIMYMUHBI MOXKHO
MPUMEHMTD IS U3MEPEHUS TIOTEHI[MANIa B 3aBUCUMOCTH OT YCJIOBHM OIBITA.

OcTtaetcst OTBETHTH €IIle TOJILKO Ha OJUH BOIIPOC: MOKHO JIM M B KAKOM OTHOIICHHH MOXXHO
XUMHYECKH OIPENeINTh MOJIEKYJy XHBOW Marepuu B ee J1edOpPMHUPOBAHHOM, HEPAaBHOBECHOM
cocrosiHuM? MMeeM Jii MBI 371eCh JeNI0 ¢ OETKOBBIME MOJIEKYyJIaMH B 0OBIYHOM cMEbIcie cioBa? Ha
3TOT BOIIPOC HY>KHO OTBETHUTb, YTO XUMHUUECKOE ONpPEIEICHNE MOJIEKYJI TBEpAbIX (a3 camo 1o cede
MIPEJICTABIISAET 3aTPyAHEHUS. DTH 3aTPYTHEHUS €Ie YBEIMUMBAIOTCS JJIs CIIOXKHBIX, MUICIIIIPHBIX
opranndeckux coeaunenuil. Tak, nanpumep, K. Maiiep numier: « MHULEUISIpHBIE COCTUHEHUSI HE
MOTYT pacCMaTpUBAaThCA KaK XMMHUYECKH TOMOTCHHBIE Ja)K€ W TOT/a, KOTrJa OHHM MOCTPOEHBI U3
MPOCTHIX COCTABHBIX YaCTEH, HAIIPUMEP U3 TIIOKO3bI. B emie Gosbieii cTernenn 3To JeHCTBUTEILHO
Uit 0enKoBBIX Tesl. OTHOCUTENBHO IIEIKOBUYHOTO (hpuOpomHa, OOBIYHO HA3bIBAEMOIO IMOMPOCTY

"Isar, Zschr. f. exp. Therapie und Immunolog. Forsch., Bd. 21;Blumenthal, Ibid; L. Farmer-Loeb, Biochr.
Zschr., Bd. 136, 1923.
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OETKOBBIM TEJIOM, MOYKHO CKa3aTh C JOCTOBEPHOCTBIO CiEyromiee: 3TOT (PUOPOMH COCTOMT W3
pacloJIOKEHHBIX B BHJE PEIICTKM MULEIUI, IOCTPOCHHBIX W3 IPOCTBIX MOJIEKYJ, HO BCE XK€
MOTYIIHUX TaK K€ MaJ0 CUMTAThCSl TOMOT€HHBIMM, KaK LIEJUII0J103a. BBUy 3TOr0 HE HMEET CMBbICIIA
UCKaTh «(pOPMYIy» «ILEJIKOBUYHOTO (PUOPOMHA» M ONpENeNsITh BEIMYMHY MOJIEKYJ] Hampumep
TakuM 00pa3oM, 4YTO BBIUMCIISETCS KOJMYECTBO MPOAYKTa pacmlajia, BCTPEUAIOUIErocs B
HaUMEHBILIEM KOJHMYECTBA, & 3aT€M INPUHUMACTCSA, YTO KaXK[Ias «MOJIEKYJa» JOJDKHA CONEP)KATh
ATOT NPOAYKT pacmnaza no KpahHEe mepe B BUAE OJHOW COCTaBHOM yacTu. Hamuume takoro xe
CJIO’KHOT'O II0JIOKEHHSI HYKHO INPEAINOJNOXKUTh U Ul Jpyrux OENKOBBIX Teld. Mbl cuutaeM ceOs
BIIPABE YTBEPI/IATh, YTO IPAKTHUECKH BOOOLIIE HE CYIIECTBYET «EIMHOr0» GeIKOBOro Tena» . Eciu
TaKUM 00pa3oM XHUMHUYECKOE ONpPEAEICHUE ITUX COECIMHEHHUH NPEICTaBIsEeT TaKue 3aTpyIHEHHS
Jla)ke B PABHOBECHOM COCTOSIHUM BHE OpraHu3Ma, TO TeM 0ojee 3TO HMMEEeT MECTO B KHBOM
coctosHuu. Ilpu paccMoTpeHHH BBILIENIPUBEIEHHON CXeMbl OOMEHA BEIECTB BO3HUKAECT BOIPOC:
KaKoll k€ MOMEHT Mbl, COOCTBEHHO roBOps, paccmarpuBaeM? MomeHT E, WM MOMEHT 8'N'? 1
MOXHO JIM BOOOIIE CXBATHTH MOMEHT &', T.e. MOJNEKyly He B OOMEHE M He B IIPOLECCE
nepecTpoiiku? B MOMeHT ke oOMeHa MOJIeKyJia, KaK Mbl BUAEIH, TaK TECHO CBsi3aHa C YIJIEBOJaMH,
JUINONUJAMH, aMUHOKHUCIIOTAaMH U T.J., YTO Mbl HE UIMEEM IIpaBa pacCMaTpUBATh €€ OTJAEJIBHO OT HUX,

Ecnu y npoxosiux U3 )KUBbIX TKaHEH OENKOBBIX TE€JI Mbl HUKOI'JIA HE MOIy4aeM XMMUYECKH
€IMHOTO TeJa, ¥ IPUTOM BCErJa UMEIOTCS HAJHMIIO MULEIUIBI, TO 3TH (PaKThl OOBICHAIOTCS UMEHHO
9TUM OOCTOSITEIBCTBOM M NPEAJIOKEHHBIM HAMHU IIpeJCTaBiIeHHEM 00 oOMeHe BemiecTB. [loaTomy
HOHSATHO, YTO MHOTHE (PU3UOJIOTH U OMOXUMHUKHU OTKA3bIBAIOTCSI TOBOPUTH O OEJIKE KaK O «HOCHUTEIIE
KU3HM» U IPHUJAIOT TaKOe K€ 3HAYCHHE JINIIOUAAM, coJsIM M T.1. Ho, Kak MBI yke ITOKa3aiu, Takoe
NpeJCTaBICHUE BJI€YET 32 COOON MPUHLMITUAIBHO JOXKHYIO KapTHHY, €CIH HE JIOMYyCTUTh 0CO0O0T0
HEPaBHOBECHOI'O COCTOSIHMSI B MOJIEKYJISIpHOW CTpyKType. Eciin ke nomyctute 0co0oe cocTosiHHUE
MOJICKYJISIPHOM CTPYKTYpPBI, @ 3TO HaM JUKTYIOT 3aKOHOMEPHOCTH OMOJOrMYECKOro MOpsiiKa, TO B
9TOM COCTOSIHHU CYILIECTBYIOT HE BCE BUBI MOJIEKYJI; @ €CJIM OHM B HEM BPEMEHHO CYLIECTBYIOT, TO
BCJIE/ICTBUE 3TOTO0 COCTOSIHMSI OCHOBHBIX CTPOMUTENIBHBIX MaTe€pHalloB — JKUBOM MaTEpUU, KOTOpHIE
XOTSI U HE TOXKAECTBEHHBI ¢ OCJIIKOBBIMU TEIAMU, XMMUYECKH J100ObIBAEMBIMY HAMU U3 OPTaHU3MOB,
OJTHAKO NPU OTMHPAHHM PACHAJAIOTCS HAa CTPOUTENbHBbIE MaTepuanbl 3Toro Oenka. IloaTomy mbl
BIIPaBE U JAK€ JOJDKHBI B CMBICIIE M3JI0KCHHBIX B HACTOAILIECH IVIABE MIECH TOBOPUTH O «KMBOM
Oenke.

"K.Meyer, Bioch. Zschr., Bd. 208, 1921.
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YacTe || TEOPUA XXU3HEHHbIX ABJIEHUA

BBEJIEHUE

B 570l yacTu MBI HOMBITaEMCsl 1aTh, MOCKOJIBKY 3TO BO3MOXKHO, TEOPHUIO TEX >KU3HEHHBIX
SBJICHUH, KOTOPbIE, KaK OOMEH BELIECTB, POCT, PA3APaXUMOCTh, pa3MHO)KEHHE, HACIEICTBEHHOCTD
U HBOJIOIMS, OOLIM BCEM JKUBBIM CYIIECTBaM, MpHYeM OyJeM CTPOHUTH 3Ty TEOPUIO Ha OCHOBE
M3JI0)KEHHBIX B TIEPBON YacTH OOIIMX 3aKOHOB JABIKCHUS M TEOPHHU JKMBOW MaTepHu. Y Ka3aHHbBIC
KU3HEHHBIE SIBJICHUS OOBIYHO 0003HAYAIOTCS KaK HEOOXOAMMbIE MPHU3HAKH, KaK KPUTEPHHU
KHU3HU, WIK XUBBIX cucTeM. lIpexxae dyem wmccienoBaTh, BO3MOXHA JIM BOOOIIE pa3paboTka
TEOPHM ATHX SIBICHUI Ha OCHOBE OOIIMX 3aKOHOB JBMXXCHHUS U TEOPUHU KUBOW MaTEpUH, MBI
JIOJDKHBI YSCHHUTH ce0e, KaKOBBI B3aMMOOTHOIICHUSI MEX/y STHM SBICHUAMH U OOIIMMH 3aKOHAMH
JBIDKEHUS kKMBOM Marepuu. Ecnum 3T sBNEHMS — JEWCTBUTENHHO HEOOXOAMMBIE INPHU3HAKH,
HEOOXOZMMBIE TPOSBICHUS BCAKOM KXHMBOM CHCTEMBI, TO 3TO O3HAYAET, YTO CHUCTEMA, JIMIICHHAS
OJTHOTO WJIM HECKOJBKUX M3 3TUX IPHU3HAKOB, HE MOXET CYMTAThCs KMBOM. Ho Tak kak Mbl
0003HaUaeM Kak JKHMBBIE BCE MAaTEPUAJIbHBIC CHCTEMBbI, YIOBICTBOPSIOIINE H3JIO0KECHHBIM 3aKOHAM
JIBMDKEHUSI, TO 3TO O3HAYAET, YTO BCE ITH MPU3HAKH JOJDKHBI YK€ COAEPKAThCS B OOIIMX 3aKOHAX
JBWKCHUH KMBOW MaTepuH, T.€. OHU JOJDKHBI C HEOOXOAMMOCTBIO BBITEKATh M3 HOCICAHUX HIIH
OBbITH BBIBOJAMMBI U3 HUX. MlHaue TOBOPS, €CIIM MBI pacCMaTpUBaEM yKazaHHbIE 00IIUe KU3HEHHBIC
SBJICHHUSI KaK HEOOXOJMMBIC KPUTEPHH KH3HH, TO MBI MOXEM JIMIIb B TOM CIIlydyae TOBOPUTH 00
o0IIMX 3aKOHAaX >KMBOM MaTepuu, €Clii B HUX YK€ cojaepkarcs 3T Kputepuu. COOTBETCTBEHHO
STOMY MBI JIOJDKHBI TOT/Ia BHAETh OJHO U3 YCIOBUI NMPaBUIBHOCTH KAKUX-THOO OOIIMX 3aKOHOB
JIBMDKEHUSI B BO3MOYKHOCTH BBIBECTH M3 HUX 3THU OOIIME KU3HEHHbIE sBJIeHUs. CleJ0BaTeIbHO MBI
JOJDKHBI ObUTM OBl M B Cily4ae HAIIMX 3aKOHOB MABIDKEHHS 3/1€Ch JIOKa3aTh, YTO M3 HHUX C
HEOOXOAMMOCTBIO BBITEKAIOT ITH sIBICHHUS. J[0Ka3aTeNnbCTBO ITOM HEOOXOANMOCTH M SIBUJIOCH OBI
TEOpHEW NaHHBIX SBJICHH, MOCKOJIBKY HaM yAaJoCh OBl MOKa3aTh, YTO IMOCIEIHUE HAXOIAT CBOE
00BSCHEHNE Ha OCHOBE BHIPAKCHHOW HAIIUMH 3aKOHAMHU (POPMBI IBMKEHHS, CBOHCTBEHHOH TOJIBKO
XKUBOM Marepun. Eciu ObI 3TO 0Ka3a0ch HEBO3MOKHBIM, TO MBI TOJDKHBI ObLITH OBl 3aKIIFOYHUTH, YTO
HAaIM OOIIMe 3aKOHBI HE BBIPAXKAIOT TOH (OPMBI JBIKEHHUS, KOTOPasi CBOWCTBEHHA KUBOM MaTEpUH
U Toibko ed. OpHaKo, HaM C caMOro Hadaia sSCHO, 4TO, M0 KpaifHeil Mepe, HEKOTOphIe M3 ITHX
KM3HEHHBIX SBJICHUH, KaK HapuUMep pa3MHOKEHHE, He HEOOXOAMMBI JJIsl TOrO, YTOOBI Ha3BaTh
JAHHYIO CHUCTEMY >KMBOW: HANpPUMEpP MBI MOKEM HE JOMYCKaTh OIUIOJOTBOPEHHUS Y KaKOTO-THOO
’KMBOTHOTO C TTOJIOBBIM Pa3MHOXXEHHEM; TOTJIa OHO HE Oy/IeT pa3MHOXAThCsl, HO, TEM HE MEHEe, OHO
eme OyAeT *XHUTh HEKOTOpOE BpeMs, MBI ero Oy/eM Ha3blBaTh >KMBBIM, W HAIld OOIIHME 3aKOHBI
JBYDKEHUSI JKMBOM MaTepuu COXpaHAT A Hero cBoe 3HaueHue. CliokHee €0 OOCTOUT ¢
pasapaxumocTthio. Ho, BO BCAKOM ciydae, Mbl U 3/1€Ch, XOTS ObI TEOPETHYECKH, MOXEM cebe
NPEACTaBHUTh, YTO JKUBOE CYIIECTBO COJCPIKUTCS B TAKHX YCIOBHSX, KOT/Ia Ha HErO HE JCHUCTBYET
HUKAKOe pa3ApakeHue, T.e. HUKaKoe BPEIHOE BO3JEHCTBUE, TIOCTATOYHOE JIJIsl TOTO, YTOOBI BBI3BATH
MOBPEXKICHHUS CTPYKTYPBI, MPOU3BOSIIIE BHEIIHIOW paboTy. Mbl yxe ropopuwiu (cM. riasy Il),
9TO Ui BOCTIPHUATHSA NMUIIM HEOOXOAMMa BHEHIHAA paboTa, T.e. pazapaxkenus. [lostomy xuBoe
CYIIECTBO B TaKuX yCJOBHUSX OyJeT rojoaaTh M MOCTENIEHHO yMHpaTb. Ho OHO Bce e MpoKUBET
HEKOTOpPOE BpPEeMs M ISl HEro COXPAHAT CBOE 3HAYCHUE HAIIM 3aKOHBI JBM)KCHUS, XOTS U HE OyJeT
NPOSIBIISITECS. OJUH W3 KPUTEPUEB JKU3HU — PA3IPaXUMOCTh, T.C. SBJICHUS pasipakeHus. MBI
MO>KEM TIOMTH €lIe JTAJIbIIE U MPEICTaBUTh ce0e )KUBYIO CUCTEMY, COBEPIIEHHO N30JIMPOBAHHYIO OT
TEX BEIIECTB, KOTOPHIE MOTYT CIYXXHTh €i IMHIIEH, T.€. MBI IIPEJICTABIsIEM cede KIIETKY, B KOTOPOii
HET HHKAKUX PE3EPBHBIX BEIIECTB, MOTYIIMX CIY>KUTh HCTOYHHUKOM DHEPruuM aisi ee oOMeHa
BelecTB. Takas cucTeMa MoruOHeT o4eHb OBICTPO, TAK KaK OHAa HE MOYKET MCIOJIb30BaTh SHEPTHIO
MUIIEBBIX MOJIEKYJI ISl TOJ/ICP’KaHUsl HEPAaBHOBECHOTO COCTOSIHUSI MOJIEKYJI JKUBOW MaTepHu
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cornacHo cxeme B ri1. [V. CnegoBatenibHO, B TaKOM cucTeMe OyJeT OTCYTCTBOBATh OOMEH BEIICCTB.
CnpamBaercsi, He IOTEPSIOT JIM B 3TOM CJlTydae CBOE 3HaUEHWE HAIIA OOIIME 3aKOHBI JIBIXKCHUS, 1
MO3KEM JIM MBI €llE€ NPU TaKUX YCJIOBUSAX Ha3BaTh 3Ty CUCTEMY >KMBOH? Eciin MBI Ha 3TOT BOIIpOC
OTBETUM YTBEPIAUTEIIHHO, TO TOT/Ia OKAKETCs, YTO U OOMEH BEIIECTB HE SIBJISETCS HEOOXOIUMBIM
JUTSL TOTO, YTOOBI Ha3BaTh CUCTEMY KHUBOM. OJJHAKO B JAHHOM CIIydae dTOT OTBET JAETCS HAaM HE TaK
JIETKO, KaK TMPH HMCCJICIOBAHUU POJIM Pa3MHOKEHHUS U Pa3ApaKMMOCTH, ¥ OTHOCHUTEJIBHO OOMEHa
BEIIIECTB BOMPOC HYXAaeTcs B Oosiee moapoOHOM aHanu3e. B cynHoCTH TOBOPSI, 1710 UAET 37eCh O
CJICIYIONIEM: €CJIM MBI UMEEM CHUCTEMY, COCTOSIIIYIO TOJIBKO W3 KHUBBIX MOJIEKYN E’, KOTOpbIe HE
HUMCIHOT BO3MOXXHOCTHU CBA3BIBATH U aKTI/IBI/IPOBaTL MO.HeKyHLI 05000051 HpI/I IIOMOIIIN CBO60,Z[HI>IX
BaJICHTHOCTEH, MOTyYaeMbIX 3TUMH KUBBIMH MOJIEKYJIaMu 0Jiaroiapsi HEpaBHOBECHOM CTPYKTYpeE, U
YHOTpe6J1$ITL ux 3Hepr 15010 JJISL 3aﬂep>1<1<1/1 BLIpaBHI/IBaHI/IH Nniin JJIA BOCCTAHOBJICHHUA
HEpPaBHOBECHOTO COCTOSIHHSI, TO Kak B TakOM cjiydae OyayT NPOUCXOAHWTHh TPOIECCHI
BbIpaBHUBAHUSA: OYJ€T JIM MPOUCXOAUTH MPU 3TOM paboTa MPOTHUB OXKHJIAEMOTI'0 PABHOBECHS 3a CUET
OCBOOOXIAIOIIEHCS TIPU TaKOM BBIPAaBHUBAHUM DYHEPTUU WM ke HeT? MlHaue roBopsi, HACTYIUT JIU
B 5TOM cnyqae paBHOBCCI/Ie TaKUM XKC 06pa30M, KaK 3TO UMEECT MECTO HpI/I JAHHBIX yCHOBI/IHX 10
3aKoHaM (DM3UKH M XMMHH, T.€. 0€3 BHyTpeHHEH pabOThl CUCTEMHBIX CHJI, HAIPABJIEHHON MPOTUB
paBHOBECHS. DTOT BONPOC PAaBHO3HAYEH BOIIPOCY, CYLIECTBYET JIM U B JAHHOM Cllydae pa3HuLa

MeXy OOOMMM HHTErpajaMu _[ X %dt HJX'C;—);dt (em. . I, crp. 33) wim Her. Benp
0 0

COBEPIICHHO SICHO, YTO €CJIM Mbl YOMBAaeM KaK0e-TuOO YKMBOTHOE MU KJIETKY, TO HAXOJSIIUECs B
HUX pPe3epBHBIC BEIIECTBA (YTICBObI, OCTIKH, )KUPHI U T.J1.) HE UCTIONB3YIOTCS, B TO BpeMs KaK IpH
CaMOTIPOU3BOJILHOM YMHUPAHUU JKUBOTHOTO OHHM XOTSA OBl YaCTHYHO HCHOJB3YIOTCS, MPUYEM
cBOOOIHAS PHEPrHs B TOCIETHEM Ciydae OyIeT MEHbIe, 4eM B MEPBOM, TaK YTO 3a CUET ITOU
pPa3HHUIIBI MOTYT OKa3aThCs Pa3MYHBIMU M 00a Hamm mHTerpana. Kak jke oOCTOUT Aeno, eciu He
MUMEETCsl TAaKUX BEIIECTB, PACHICIUIIEMBIX M aCCUMITUPYEMbBIX MOJICKYJIaMHU KHBOH MaTepHH, T.C.
€CIM HEBO3MOXXEH OOMEH BEIIECTB B CMBICIEC HCIIOJNB30BAHUS XUMHYECKOW DJHEPIHHM WIH
ACCHMMWJISIIIAM MOJICKYJI, He TIPUHAICKAIINX KUBOH MaTepuu? SICHO, 9TO €CITU MBI UMEEM TOJIBKO
OJIHY MOJICKYITy )KUBOW MaTepHUH, T.€. TOJIHKO OJHY KHUBYIO OCIKOBYIO MOJIEKYIy B BBIIICYKa3aHHOM
cMmbiciie (cM. T, 1V), To 3Ta MOJeKyina He CMOXKET MPOW3BOAUTH pabOTy MPOTHUB PABHOBECHS 3a
CYeT TOHM JHepruu, KOTOpPOil OHa oOnamaeT Omarogaps cBoemy Je(hOpPMUPOBAHHOMY COCTOSIHUIO.
OHa He MOXeT MoIAepKaTh cama ceOs B ITOM COCTOSHUM WJIM 3aJiep)KaTh BBIPAaBHUBAHHE.
CrnenoBarenbHO, OIMHOYHAS MOJIEKYJa, U30JMPOBAHHAS OT APYTHX MOJEKYJ, KOTOPhIE OHA MOTJIa
OBl aCCUMIIIMPOBATh, HE B COCTOSHHM >KUTh. HO MBI MOKeM ce0e MpelICTaBUTh, YTO €CIIH UMEETCs
OO0JIBIIIOE YKCIIO, HECKOJIBKO THICSY MOJICKYJI )KMBOM MaTEepHH, TO JaKe U 0€3 aCCUMWISALIUU APYTHX
MOJICKYJI DJHEprusi, CBOWCTBEHHAs OJHOW YAacCTH OTHX JKUBBIX MOJICKYJI BCIICJICTBHE WX
HEPAaBHOBECHOT'O COCTOSIHUSI, MOXKET TMOCIHYKUTh WM JUIS TOAJCPXKAaHUS HEPAaBHOBECHOTO
COCTOSTHUS JIPYTUX WJIM JUIs 33JCPXKKU B TOCJICTHUX IMPOIECCOB BBHIPABHUBAHMS. MBI 3HAEM, 4TO
a0COJIIOTHO TOJIOAAIONIUE OPraHW3Mbl HE YMHUPAIOT Cpa3y IOCIEe TOrO, KaK HCIOJIb30Bald BCE
HAXOJSIIHUECSs B HHUX aCCUMIUIMPYEMBIC pE3CpBHBIC BEIIECTBA, a WCIIOJIB3YIOT YacTh CBOCH
COOCTBCHHOW J>KMBOW TMpOTOIUIa3Mbl. Tak, Hampumep, IUIAHAPHH TMPH TOJIOJIE B COCTOSIHUU
UCTIOJIB30BaTh OOJIBIIYIO YaCTh CBOETO TeJla M YMEHBIIUTHCS BO MHOTO pa3. CienoBaTenbHO, B 3TOM
cilydae ToJIOJarollee JKUBOTHOE JKMBET 0e3 OOMEHa BEIIECTB, T.e. 0€3 aCCUMMIISIUM HEXKUBBIX
MoJieKysl. MoxHO Obu1o OBbI, IpaBaa, CKa3aTh, YTO U B 3TOM CIIydyae UMEET MECTO OOMEH BEIIECTB,
MIOCKOJIBKY 3JI€Ch JKHMBBIC MOJICKYJIbI, MPHHAUICKANIUEC K CHCTEME, aCCUMHIIMPYIOTCS JPYTHMHU
JKUBBIMH MOJICKYJIaMH, TPHHAUICKAIIMMA K TOW JKE€ CHCTeMe. 3]1eChb HE MPOUCXOIUT
AKTUBUPOBAHMS HE TPUHAIUICKAIIEH K CHCTEME MOJICKYJbI M €€ TEePECTPOMKH M BKJIFOUYCHUS B
YHUCJI0 MOJIEKYJl CHCTEMBI, TaK K€ KaK 3/IeChb HE HCIIOJIB3YeTCS DHEPIHsl TaKOH MOJCKYJIbI IS
HIOJJICP’KaHUsI HEPABHOBECHOTO COCTOSIHHS, HO 3/IECh MbI UMEEM JIEJIO0 C B3aMMOJICHCTBHEM MEKIY
MOJICKYJIAMH KHBOW CHCTEMBI, IIPHYEM BHYTPEHHSS paboTa MPOHM3BOJAUTCS 3a CUET JHEPTUU YKE
AKTHUBHBIX MOJICKYJ, T.C. 32 CUET Y€ MMEIOUICHCS BCJICICTBHEC HEPABHOBECHOTO COCTOSIHUS
CTPYKTYpHOH 3Hepruu. Tak Kak B 3TOM Cllydae HE Hy)KHa paboTa JJisi NMPHUBEACHUS MOJCKYJ B
HEPAaBHOBECHOE COCTOSTHHE, U SHEPTHS TUX MOJICKYJI HEMOCPEICTBEHHO UCIIOJIB3YETCS JUIsl paOOThI
MPOTUB HACTYIUICHUS PABHOBECHS Y JPYTHX MOJCKYJ, TO M3 JTOr0 CIEAyeT, 4YTO IIpH
«aCCUMWIISIIIUM» TAaKUX JKUBBIX OCIKOBBIX MOJICKYJI JPYTHMH JKUBBIMU OCITKOBBIMH MOJICKYJIaMHU
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TOM € CHUCTEMbl MOTEHUMAN XWBOW MAaTEpPUH, T.€. CPEIAHEE PACCTOSHUE OT PABHOBECHOIO
COCTOSIHMSI MOJIEKYJI, HE€ JOJDKEH YMEHbINAThCs, a, HaoOOpOT, MOXET B JaHHOM cllydae
YBEJIMUUBATHCS 32 CYET YaCTH JKUBOM Macchl. MBI 3[ech HMMeeM mepea co0oil mporiecc,
CYLIECTBEHHO OTJIMYAIOUIMIics OT OOMEHa BELIECTB. OJTOT IMPOLECC WIrPaeT BbLAAIOIIYIOCS
OHMOJIOTMYECKYIO POJIb, 0COOCHHO MPU pa3MHOKeHHH (cM. riaBy II).

MpI BUIUM TakuM 00pa3oM, YTO U HE OOHAPY’KUBAIOIIYI0 OOMEHA BEIIECTB CUCTEMY MOXKHO
HEKOTOpPOE BpEeMsl Ha3bIBaTh XKUBOW, a MOCKOJBKY 3Ta CHCTEMa MOXKET 00JiajaTh BBIPAKAEMOM
HalIMMH 3aKOHaMU (popMOI TBHKEHHS, IOCTOJIbKY OHA JIOJKHA ObITh Ha3BaHa >kuBoi. KoHeuHo, B
ciy4ae aOCOJIOTHOTO TOJlOJa 3Ta CHCTeMa HEW30eKHO JOJDKHA YMEPETh uepe3 OmpeAesieHHOe
BpeMsi, TaK K€ KaK 3TO UMEET MECTO IIPU OTCYTCTBUH pa3/Ipa’keHUN U Pa3MHOKECHHUS.

TakuMm 00pa3oM, Mbl PUXOJUM K BBIBOIY, YTO YKa3aHHbBIC OOIIME )KU3HCHHBIC SIBICHUS, KaK
0o0OMEH BEIIECTB, POCT, Pa3apaKUMOCTb, PA3MHOKEHHE, HE SABISAIOTCA HEOOXOAUMBIMHU
NpU3HAaKaMH XU3HHU, T.€. HE CIyXaT ee Kputepusamu. CieaoBarenbHO, OHU HE
cozepkarcss B (GopMe ABMKEHHUS KUBOM MaTepuM U HE MOTYT ObITh BBIBEIEHBI U3 €€ OOLIUX
3aKOHOB JIBH)KCHUS.

OpHako Bce 3TU SIBICHUS 00JaJar0T CIEAYIOIIMM OOIIMM IMPU3HAKOM: OHHM BCE SIBISIOTCS
HEOOXOTUMBIMH YCIIOBHSIMH JJII TIOCTOSITHHOM JKU3HECIIOCOOHOCTH JKMBOM MaTepuu, T.e. IJIA
noajepkaHusi ku3HU. B xumun u ¢uzMke Mbl NPUBBIKIM IMOHUMATh MOJ HEOOXOIUMBIMU
YCIIOBUSIMU JUIsI CYIIECTBOBAHUS KAKOTO-JIMOO BEIIECTBA WU COCTOSHHUS JIMIIb HEKOTOpHIC
MOTPaHUYHbIE YCIIOBUS, JIEKAIlMEe BHE CHUCTEMbl M BOCIPOM3BOIMMBIC HE3aBUCUMO OT HEE, Kak
TEMIEpaTypa, JaBICHHUE, CBET WM KaKOW-IM00 HHON MPHUTOK SHEPTUU WM MaTepUU. ITO TOHSATHO,
TaK KaKk Mbl TYT UMEEM JIEJIO C CYIIECTBOBAaHHUEM PaBHOBECHBIX COCTOSIHHM, KOTOPOE OIpeiesieTcs
COOTHOIIIEHUEM MEXKIy BXOISAIIMMH B 3THU COCTOSHUSA (a3aMU M TOTPAHUYHBIMU YCIOBUSMH, 2
MIOCKOJIBKY 3TH COCTOSIHMSI PaBHOBECHBI, TO OHM U OyIyT CYLIECTBOBATh IIOCTOSIHHO, IMOKa
COXPAHSIOTCSI MOTPAaHUYHBIE YCIOBUA. Ecmu MBI MMeEeM ONpEeeICHHOE KOJIMYECTBO rasza MpH
OIpe/ieNIeHHOW TemrepaType M OINpeAesIeHHOM JaBJIEHHWH, TO BOOOIIE HE BO3HUKAET BOIIpoOca
OTHOCHUTEIILHO CIOCOOHOCTH CYIIECTBOBAaHHUSI 3TOTO ra3a: OH OyJeT CYIIeCTBOBAaTh KaK ra3 H
oOHapyXUBaTh 3aKOHbI JIBUYKEHUS, CBONCTBEHHbIE Tra3000pa3HOMY COCTOSIHMIO, IOKa MBI HE
W3MEHHM YCJIOBHSI TeMIepaTypbl W AaBieHus. [Ipu 3TOM HET HEOOXOAMMOCTH B KaKOM-JIHOO
0CcO0O0M TPOSIBJICHUH T'a30BbIX 3aKOHOB JJIS MOJACPKAHUS STOTO COCTOSHUS; OHO IMOJJIEP’KUBAETCS
CaMUMH YCIIOBUSIMHU, TIOCKOJBKY MBI BEIb 37€Ch MMEeM Jelo C paBHOBecueM. HeoOxoaumbie
YCIIOBUS JUIsSl IOCTOSIHHOTO CYIIECTBOBAHUS WJIM MOJAEpHKAHUS KaKOro-11M00 COCTOSIHUS B HEXKUBOU
MIPUPOJIC SBJISIOTCS, CIEIOBATENBHO, BCETAA YCIOBUSIMU OKpYsKaromieh ceprl, KOTOpbIE NI 3TOTO
HY>)KHO ¥ MOXHO CO3/1aTh, @ HE NPOSBICHUSIMH caMOW CUCTeMbl. MBI MOXKEM TaKXe YKa3aTb
ONpe/eNieHHbIE TPAaHUIBI OSTUX BHEIIHUX YCIOBUH, HANpUMEp, MBI MOXEM [UIsl Ta30B
W30JIMPOBaHHBIX, a IOATOMY HE MOTYIIMX BCTyNaTb B XHMHUYECKHE pEaKUUd C JPyrUMHU
BEIIIECTBAMH, B TOYHOCTU YKa3aTh Ty KPUTHYECKYIO TEMIIEpPaTypy, BBIIIE KOTOPOH OHHM Bceraa
OCTal0TCs B Ira3000pa3HOM COCTOSIHMHM, T.€. CJIEAYIOT ra30BbIM 3aKOHAM; HallpUMep, OTHOCUTEIHHO
CO, MBI MOXeEM CKa3aTh, 4TO OH Bcerma OyJeT CYIIEeCTBOBATh TOJNBKO B BHUAE Ta3za, IOKa
temnepatypa Boie 32° C.

Bompoc 00 ycnoBusiX, HEOOXOIWMBIX MJisl JIJIUTEILHOW KU3HECHOCOOHOCTH, T.€. JUIA
COXpPaHEHHUs )KMBOW MaTepuu, — COBEPIIEHHO MHOM, TaK KaK 37/eCb Mbl UMEEM JIeJI0 C JUIUTEIbHBIM
CYILIECTBOBAaHHEM HEPAaBHOBECHOTO COCTOsSHUS. [103TOMY 37€Ch MBI UMEEM N0 HE C YCIOBHUSMHU
Cpelibl, HE3aBUCUMBIMU OT 3aKOHOB JBM)KCHUS TaHHOM CHUCTEMbI WM JIAaHHOTO COCTOSTHUSI MaTEpUH,
a ¢ TaKUMH, KOTOPBIC SBJISIOTCS M3BECTHBIM BBIPAKCHHEM CaMHX 3TUX (DOpPM IBMKEHHS, CAMOTO
cocTosiHUS KuBOil Marepuu. IlosTomy Bo m30exaHue MyTaHUIbl NOHATUN HE CJEIyeT TOBOPUTh,
YTO YNOMSHYTHIE J>KU3HEHHBIC SIBIICHUS TPEIACTABISAIOT COO0H HEOOXOAMMBIE YCIOBHUS JUIS
JUIUTEIbHON JKU3HECTIOCOOHOCTH WJIM COXPAHEHUs )KMBOW MaTepuH, a CIEAyeT CUUTaTh UX TaKUMHU
YACTHBIMU MPOSBICHUSIMEI (POPMBI TBUKECHHSI )KUBOK MaTepUH, KOTOPHIE IPUBEIN K €€ COXPAHCHUIO
Ha 3emuie. Eciu Takue mposBieHus: GopMbl IBHKEHUS KUBOM MaTepuu, KOTOpPbIE MPUBOISAT K €€
COXpPaHEHHUI0, 0003HAYATh KaK MPUCTIOCOOICHHSI, TO BCEe YIIOMSHYTHIE OOIIME KU3HCHHBIC SBICHUS
JOJKHBI PacCMaTpPUBATHCS HE KaK KPUTEPUM WM HEOOXOJIMMbIE MPU3HAKU KHU3HHU, T.€. (POPMBI
JBUKEHUSI )KMBOW MaTepuu, a Kak mpucrnocoOnenus. Ho Tak kak 3TH HpUCTIOCOOJICHUS SBIISIOTCS
YACTHBIMU TIPOSIBIICHUSIMH (DOPMBI JBYDKCHUS KUBOW MaTepud, a opMma JBIKECHUS BBIPAKACTCS
HalIMMH OOIIMMHU 3aKOHAMH JIBHKEHUS, TO OTCIOJIa BBITEKAET, UTO BO3MOXKHOCTD 3TUX MPOSBICHHIMA
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(mpucrocobneHnii) TOoHKHA OBITh BBIBOAMMA M3 HAIIMX OOIMIMX 3aKOHOB JBMDKEHUS IKHUBOU
Marepuu. CrepoBatenbHO, (opma JIBWKCHHS >KHBOM MaTepUM COACPKUT B cebe ATH oO0Ime
KU3HEHHBIC SIBJIGHUS B KayecTBe BO3MOXKHOCTEH. HeoOXonmmMocTh ke OCYIIECTBICHHMS 3TUX
BO3MOXKHOCTEH HE BBITEKAeT U3 3aKOHOB JBMKEHMs KMBOI Martepuu. X ocyliecTBiIeHHE 3aBUCHUT
KOHEYHO U OT yCJIOBHiA cpelbl. OCylIecTBICHHE BO3MOKHOCTH OOMEHA BEIIECTB, 3aKIIOUEHHON B
dbopMe NBUKEHUS KMBOM MaTepuu, y OIpPENEICHHON >KUBOM CHUCTEMbl, KOHEYHO, CYLIECTBEHHO
3aBHCUT OT YCJIOBUH OKpY’Karolled cpeibl, a UMEHHO OTTOr0, MMEIOTCS JIM B OKpY’Kalollel cpeze
acCUMMWIMpYEMble JaHHON CUCTEMOW MOJIEKYJIbl, a, HAalpUMep, JJIsl 3eJIEHbIX PACTEHUI ellle U CBET.
OTa 3aBUCUMOCTb OCYIIECTBICHUS! BO3SMOXHOCTEH, JaHHBIX (POPMOI IBHKEHHUS KUBOK MATEpPHU, OT
BHEIIHEW Ccpelbl OYeBHUIHA U JJIsl JHOOOro APYroro >KU3HEHHOTO SIBJICHUS, JUIsl JII0OOM TaHHOMU
KHUBOU cucTeMbl. [103TOMy MBI MOXeM AJIsi K&KIOr0 OTAEIBHOTO KHBOTO CYIIECTBA yKa3aTh, XOTS
OBl TEOPETUYECKH, T€ KPUTHUECKHE 3HAUECHUS BHEIIHEHN Cpe/ibl, BHE KOTOPBHIX OHO YK€ HE CITIOCOOHO
K JUIMTEIbHOMY CYIIECTBOBAHHIO M JOJDKHO YMEpEeTh 4epe3 OIpe/elIeHHOE BpeMs, T.e. >KHBas
MaTepusi JaHHOW CHCTEMBbI JOJKHA TEPEHTH B COCTOSHUE HEXKHUBOW, OO0NaNaromier ApyruMu
3aKOHAMH JIBIKEHHMA. TakuMm e oOpa3oM Mbl MOXEM YKa3aTh, HalpuMep, KPUTHUYECKYIO
TeMIeparypy Jo00i KHUIKOCTH, T.€. TEMIEpPaTypy, BbIIIE KOTOPOW >KUIKOCTh aOCOJIOTHO
HECIOCOOHA MPOJOJKATh CYLIECTBOBATh KaK TakoBas M JIOJDKHA MEPEUTH B JPYroe COCTOSHHE,
razoo0pasHoe, obiajgaioniee JIpyrMMH 3aKOHAMM JBWKEHHS. Mbl Ha30BEM OJTH TpaHUIBI
«rpaHuamMu (PU3HOJIOTUYECKOTo mpucrnocodyeHus». Ho yke 371ech Mbl BCTpedaeM CyIIECTBEHHOE
pa3iuyue Mo CPaBHEHHUIO C HEKMBOM MaTepueld. A MMEHHO B TO BpeMs Kak HEKHMBas CHUCTEMa B
npezenax TUX KPUTHUECKUX IPaHUIl CIOCOOHA K TIOCTOSHHOMY CYIIIECTBOBAHUIO, )KUBAsl CUCTEMA U
B IIpefieiax 3TUX TPaHMIll, T.e. TPaHUI] (PU3UOJOTUYECKOTO MPHUCIOCOOTICHUS, TAKKE HE MOXKET
CYILIECTBOBaTh IOCTOSIHHO, T.€. HEOTPAaHMYEHHO BO BpemeHu. JKuBas cuctema mOJIy4aer
CIIOCOOHOCTh K TIOCTOSHHOMY CYIIECTBOBAHHIO TOJBKO uepe3 pa3MHOkeHue. Teopernuecku
pa3MHOXeHHE MOrJIo Obl 00ECHeYUTh IMOCTOSHHYIO >KM3HECIIOCOOHOCTh JKMBOM Marepuu, T.e.
JTAHHOTO POJIA JKUBBIX CHUCTEM, MPHU YCIOBHM, YTO UCTOYHHMKHU PHEPTUU B OKPYXKAIOIIEH cpene WiH
IPOCTPAHCTBO, B KOTOPOM OHH CYILECTBYIOT M B KOTOPOM BHEIIHHE YCIOBHS HE BBIXOAAT 32
npenenbl KpUTHYECKUX JUISl 3TUX CUCTEM TpaHMIl, MOTYT cuuTaThcs OeckoHeuHbiMH. Ho Ha camom
Jene, Kak Mbl 3HAaeM, 3TO HHUKOTJa HE HMMEET MeCTa, U JKMBBIE CHCTEMbl MOTYT COXpaHSTb
MOCTOSTHHYIO JKM3HECIIOCOOHOCTh W 3a mpenenamMu (U3HOJOTHUUECKONW MPHUCIIOCOOIIEMOCTH TIPHU
MOMOIIIM HACJIEICTBEHHON M3MEHYMBOCTH, MIPUBOAIIEH K BOSHUKHOBEHHUIO TAKMX CUCTEM, KOTOpBIE
CTaHOBSITCS MOCTOSHHO KM3HECTIOCOOHBIMU U 32 MPEJeIaMy BHEIIHUX YCIOBUM, KPUTUYECKUX IS
uX npeakoB. TakuM o0pa3oM HaclelCTBEHHAs M3MEHYMBOCTH TAKXKE OTHOCUTCS K TEM BCEOOIIMM
YKU3HEHHBIM SIBJICHUSIM, KOTOPbIE IPUBEIN K COKPALEHUIO KUBOW MaTEpUU Ha 3eMJI€ U SBIISIOTCS
HEOOXOIMMBIM YCIIOBHEM JIJIsl €€ IOCTOSIHHOTO COXPaHEHHUs; I03TOMY U €€ MOKHO 0003HayaTh Kak
npucnocoOnenue. CrenoBaTelnbHO, €€ BO3MOXHOCTh TakKXKe JOJDKHA coJep:kaThCsi B (dopme
JIBYDKEHUS )KMBOM MaTepuy B KaU€CTBE YACTHOT'O MPOSIBICHHS €€ OOIINX 3aKOHOB JIBMKeHus. MTak,
JKUBasi MaTepus Onarojapsi CBOMCTBEHHOM el (opMe IBUKEHHSI MOXKET pa3[BUHYTh T'PAHHULIBI,
MIOCTaBJICHHBIE €€ MMOCTOSIHHOM ’KM3HECIOCOOHOCTH BHEIIHUMU ycloBUAMU. [103TOMY MBI MOXKEM B
MPUHLINIE YKa3aTh IPAHULIbI TOCTOSIHHON KU3HECIIOCOOHOCTH /ISl KXKIOW CyIIEeCTBYIOUIEH (pOpMBI
JKUBOM MaTepuu, HO, 110 KpaliHEW Mepe, B JaHHBIA MOMEHT, HE MOXEM HUX YKa3aTb I KUBOU
MaTepuu BooO1ie. Mbl 3HaeM TOJIBKO, UTO B HACTOSIIEE BpeMs )KHUBasi MaTepusi )KM3HECI0cOOHa IpH
BCEX BHEILIHMX yCIIOBHAX, CYLIECTBYIOIIUX HA 3€MJIE: B BOJE, B 3eMJI€, B BO3/1yXe, C KUCIOPOAOM U
0e3 Hero, Mpu TPOMATHBIX THUIPOCTATHUECKUX JABJICHUSX, Ha MOPCKOM JHE U MpH ciaabbIx
aTMOC(EpHBIX ABICHUSAX B BEPXHHUX CIIOAX BO3[yXa; MpH Temneparypax Bbime 80°C, rae Beskuit
(dbepMeHT 1 BCSIKOE OSJIKOBOE TEJIO BHE KUBOW MAaTEpUU HE KU3HECIIOCOOHO M KoaryJaupyer. Tak ke
TPYAHO HaM yKa3aTh HU3ILIYI0O TEMIIEPATypHYIO TPAaHHUIly, TaK KaK HaM M3BECTHBI OpPTaHU3MBI,
BBIHOCSIIME TEMIIEpaTypy >KUIKOTO Treius, He Tepsis CBOeW ku3HecrnocoOHocTH. [loaTomy MbI,
Harnpumep, He MOKEM yKa3aTh, A0 KaKOW TeMIepaTyphbl JOJHKHA OCTHITh 3eMJIsI, YTOOBI HCKIIIOUUTh
BO3MOXXHOCTh CYILECTBOBaHMsI >KMBOM MaTepuu. Bce 3TH HacieICTBEHHBbIE Bapualliu KUBOU
MaTEepUH SIBJISIIOTCS OCYILECTBIEHHEM HEKOTOPBIX CIELHUAIbHBIX MPOSBICHUNA (POPMBI IBHKECHHUS
KUBOUM MaTepuu, BO3MOKHOCTSIMH, 3aKJIIOYCHHBIMU B 3TOH (hopMe IBUKEHUS U OCYLIECTBICHHBIMU
B XOJIe SBOJIIOIMH, TaK K€ KaK M OCTaJbHbIe OOIIUE >KU3HEHHBIC SBIICHUS, KOTOPbIE, KaK MBI
BUJIETH, HENPaBWJILHO HA3bIBAIOTCA KPUTEPUSMU WM HEOOXOAWMBIMU TPU3HAKAMHU IKUBOU
MaTepuu, Kak-TO: OOMEH BEIeCTB, pPa3MHOXKEHHE, pa3apaXxumMocTb U T.a. llosTomy wux
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HEOOXOMMOCTh HE MOXKET OBITh BBbIBEJCHa W3 (DOpPMBI IBMKECHUS KHBOM MaTrepud, T.C. U3
BBIpAXKAIOLMX 3Ty (QOpMy OOIIMX 3aKOHOB JBM)KeHUs. HO MbI JOKHBI OBITH B COCTOSHHM
MoKa3aTh, YTO OHM SIBJISIIOTCS BO3MOXKHOCTSIMH, 3aKJIIOYEHHBIMU B 3TOH (hopMe ABMXKEHHS, U UTO
OHHU JIEHCTBUTENIBHO IPEICTABISAIOT CO0O0Il ee crelnuaabHble MPOSBICHUS, T.€. YaCTHBIE CIy4au
HaluX OOIIMX 3aKOHOB JBM)KEHUS. BbIBECTH HEOOXOIUMOCTH 3THX SIBICHUI W3 HAIlUX 3aKOHOB
MO’KHO OBLIO OBl JIMILB B TOM CIlIy4yae, €CJIM Mbl IPUHSIIM, YTO BCE YACTHBIC MPOSBIECHUS (HOPMBI
JBIDKEHUS] JKUBOM MaTepuu, T.e. BCE 3aKJIIOYEHHBIE B HEW BO3MOXKHOCTH, ¢ HEOOXOAUMOCTBHIO
OCYILECTBIIAIOTCS B XoJ€ 3Botonuu. Ho u Torna Obl OHM HE SBISUINCH KPUTEPUSAMM >KU3HHU, WIN
xuBoM MaTtepuu. CyllecTByeT JIHIIb OJAWH KPUTEPHH KMBOW Marepuu: ee (opma IBHIKEHUS,
Haxo/d11asi CBOE BBIPAXKEHNE B HEKOTOPBIX 0 O I M X 3aKOHaX JBU)KEHUS )KUBOI MaTepuu.
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nasa 1 OBMEH BEHIECTB U 'PAHUIA ACCUMMJIALINHN

W3noxeHHble B NpeAblAylIeld IyaBe oOIIMe 3aKOHbI J>KMBOM MaTrepuu MNPHUBOIAT Hac
HEINOCPEJICTBEHHO K OINpEAEIEHHBIM MIPE/ICTaBICHUSIM OTHOCUTEIHLHO 0OMEHa BEUIECTB B OPTaHU3Me
U TIO3BOJISIIOT BBIBECTH YK€ CeHvac HEKOTOphbIe OOIIHe 3aKOHOMEPHOCTH, YIPABISIOUIUE WM.
[Ipexae Bcero, SICHO, YTO M3JI0’KEHHBIE BBINIEC OOIIHME 3aKOHBI COJIepKaT B cebe 0OMEH BEIeCTB B
KauecTBe OOILEro CBOMCTBA BCSAKOH JKMBOM CHUCTEMBbI. JICHCTBUTECILHO, €CIU JKMBas CHUCTEMa He
HAXOJUTCS B PAaBHOBECHU U €CJIM 3TO HEPABHOBECHOE COCTOSIHUE SIBIISIETCS YCTOMUMBBIM OJiarojaps
TOMY, YTO €r0 MOJJIEPKUBAET CBOOOIHAS YHEPTHsI CAMON CUCTEMBI 32 CUET MOCTOSHHBIX MPOIECCOB
BBIPABHUBAHMS, IPOTEKAOIINX B IIOCIIETHEN, — €CJIM BCE TO TAK, TO 3TO MOXKET UMETh MECTO JIUIIb
B TOM cClly4yae, €Cld BHYTPEHHHE YCJOBHUS CUCTEMBI (T.€. CTPYKTypa >KHMBOW MaTE€pUHU) CaMH
U3MEHAIOTCS U Onarofaps JTOMY IOCTOSIHHO BO30OHOBIISIIOTCSI U BOCCTAHABIIMBAIOTCA.
CrnenoBarenpbHO, CHCTEMa HUKOMM 0O0pa3oM HE MOXET OBITh MaTepHallbHO 3aMKHYTa. Hemb3s
BEPHYTh OJTHOM M TOH K€ MaTEepPUU €€ MpEexHee HEPABHOBECHOE COCTOSHUE C MPEXKHEH CBOOOTHOM
SHEpPrueil mocie TOro, KaK MPOU3OIIO BHIPABHUBAHHE, T.C. MOCJIE YMEHBIICHHUS €€ CBOOOIHOM
SHEPTrHH. ITO MPOTHUBOPEUMIIO OBl BTOPOMY MPUHIIMITY TEPMOIMHAMUKH, €CJIM OBl CHCTeMa BOOOIIe
ObLJ1a M30JUPOBAHA, M TAKXKE MMPOTUBOPEUMIIO OBl €My, €CJTH ObI CHCTEMA TTOCTOSIHHO MTPUBOIUIIACH B
HOBOE PabOTOCTIOCOOHOE COCTOSIHHE TOJIBKO 3a CUET TEIUIOBOM DHEPTvH, MOABOJAMMON M3BHE. Tak
K€ MaJIO 3TO MOXET MPOUCXOIUTH 3a CUET PabOThI, MPOU3BOANMON U3BHE MPOTUB CUCTEMBI, TAK KaK
3TO O3HayaJlo Obl, YTO UCTOYHHUK PabOTHI JEKUT BHE CHUCTEMBI, T.€. IPEANOJArajoch Obl HAIUYHUE
paboToCcocOOHON CHCTEMBI, CBSI3aHHOM C JKMBOW cucteMoil. MTak, HepaBHOBECHOE COCTOSHUE
MOJKET MOJIEPKUBATHCS 38 CYET CBOOOJHON DHEPIUU CUCTEMBbI JIMIIb MPH YCIOBUSAX, YTO CHCTEMA
HE 3aMKHyTa M YTO BOCHPHUHSTHIC BEIECTBA HEMOCPEIACTBEHHO NEPEBOJAATCS B HEPABHOBECHOE
COCTOSIHUE, CBOMCTBEHHOE CTpyKType. Heobxonumas miis 3Toro pabora MpOU3BOAMTCS 3a CUET
SHEPruU MPOLECCOB BHIPABHUBAHUSL CHUCTEMBI, T.€. 3@ CUET CTPYKTYPHOH SHEpruu. XuUMHUYECKas
SHEPIHsl BOCIPUHATHIX MUIIEBBIX BEIIECTB MCIOJIbB3YETCs, CIEN0BATEIBHO, JUIIb KPYKHBIM IIyTEM,
MocJie TOr0 Kak OHU ObUIM MPUBEIACHBI B HEPABHOBECHOE COCTOSIHME CTPYKTYPHI )KUBOW CHUCTEMBI
IIpM UX BBIPAaBHMBAHUM, T.€. paspylieHuH. llocTpoeHue XHMBOW CTPYKTYpbl, T.€. NPHUBEICHHE
BOCIIPUHSATBHIX BELIECTB COCTOSIHUE, CBOMCTBEHHOE MAaTEpUM KUBOM CHCTEMbl, Mbl Ha3bIBaeM
accuMuasnuen. ConpoBOXIAIMA pa3pylIeHHE 3TOW CTPYKTYpPhI MPOIECC BhIpaBHUBAHMS,
pu KOTOPOM OCBOOOXKAAETCS dHEPrusi, HEOOXOAUMasl ISl MPUBEICHUSI BOCIIPUHSTHIX BEIIECTB B
HEPaBHOBECHOE COCTOSIHUE CTPYKTYpbl JKMBOW CHCTEMBI, Mbl Ha3blBa€M AU CCUMHUIALUEN .
SIcHO, 4TO KOTJa acCCUMWIISIIIHS MPEBAIMPYET HAJl TUCCUMUIIALNCH, T.€. Korjaa OoJblle BelecTBa
NIEPEXOJUT B HEPABHOBECHOE COCTOSIHUE JKMBOW MAaTE€pUH, YEM YHUUTOXKAETCS MOCIEIHEH, TOoraa
MBI UIMEEM JI€JIO C YBEIMUYEHUEM KOJIMYECTBA )KUBOW MACCHI, )KMBOM MaTepUH, T.€. Mbl UMEEM JIEJIO C
pOCTOM.

Tenepb Mbl 3aiiMeMCsi BOIPOCOM O TOM, IMO3BOJISIFOT JIM HAIlM OOIIME 3aKOHBI JBIKEHUS
JKUBBIX CHCTEM cJieJiaTh 00Jiee TOYHBIC BBHIBOBI 00 OTHOIICHMSIX, B KOTOPBIX JOJDKHBI HAXOAUTHCS
JIpyT K APYTYy aCCUMIIIALUSA U TUCCUMWIALNSA, U 00 YCIOBUAX, IPU KOTOPBIX OyneT mpeobnaaath
OJIHA WX JpyTasi.

Ho cHavana ykaxkem Ha cieayromnue o0CTOSITeTbCTBA.

OOMEH BeIeCTB, T.€. BOCIPHSTHE BEIIECTB W3 OKPYKAIOIMIEH Cpellbl, BOCCTAHOBICHUE U
pacmaj *KUBOW CyOCTaHIIMU, SBJISIETCS OOIIMM CBOMCTBOM BCEX JKHMBBIX CHUCTEM. B M3I10)KEHHBIX
HAMU 3aKOHAX JIBIDKEHUS, YCTOWYMBOTO HEPABHOBECHUS W PabOTBI CHUCTEMHBIX YCIOBHH 3TO
CBOICTBO 3aKIJIFOUYEHO B KayeCTBE BO3MOXKHOCTU. OHO SBISIETCS, KaK MbI BHJEIH, HEOOXOIUMBIM
CJICJICTBUEM M3 3TUX 3aKOHOB, HO HE HA00OPOT, OHO SIBJISICTCS BBIPAKCHUEM WX, TTOCKOJIBKY JKUBas
CUCTEeMa JJIUTENIbHO coxpaHsercs. Takum oOpa3om, HAIU OOIIUE 3aKOHBI ABM)KEHUS COJEpPXKAT B
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cebe 0oJIbIIe, YeM HEOOXOAUMOCTh OOMEHA BEIIECTB C JUCCUMIUIAIMEN 1 accuMmsinuein. 3 Hux
MOXXHO CBEpPX TOrO €IIe BBIBECTH KOE-4TO M O HYTSIX U B3aUMHON OOYCIOBJIIEHHOCTH 3THX
MPOLIECCOB, U Jaliee, KaK MbI ceiuac yBUANM, U 00 WX COOTHOIICHHSX JpyT ¢ apyrom. [loatomy
ObL10 OBl OMMOKOW CYMTaTh, YTO OOMEH BEIIECTB, ACCUMWIALMS M JUCCUMWIIHUS CaMU YXKe
COJIepKaT 3aKOHBI JIBIDKCHUS WM TeM OoJiee XapakKTepHyr (OopMy IBIDKEHUS KUBOU MaTEPHH.
[Toapo6HOe nccnenoBanue GopM M TEUEHUS ITHX MPOILIECCOB OOMEHA, KOHEYHO, TOXKE TIPUBEIIO OBl
Hac K oOmUM 3akoHaM JBWXeHHs. Ho TO ke caMoe OTHOCUTCS TOTJa M K KaxaoMy oOIemMy
CBOMCTBY, KaK pa3JlpakuMOCTb, pa3MHOXEHHE, pOCT U T.1. bosee riy6okoe NpOHUKHOBEHHE B XOJ1
3TUX TPOIECCOB AaBasio Obl HaM Bce Oojiee TOYHOE MPEJCTABICHHWE OTHOCHTEIBHO COCTOSHWS,
CTPYKTYpbI )KMBOT'O BEIIECTBA, U Ha OCHOBAaHHM 3TOTO IMPEACTABICHUS Mbl MPULUIA Obl K 0OIIKUM
3akoHaM. Ho Hamm o01mue 3akoHbI COIepKaT U HedTo OOoJblliee, IMEHHO B TOM CMBICJE, YTO OHH
y’K€ JOIMYyCKalOT HEKOTOPbIE BBIBOJIBI U OTHOCUTEIBHO CTPYKTYPbI U COCTOSIHUS KHBOTO BEIIECTBA.
A 3TH BBIBOJBI MOJYYCHBI HE TOJILKO MyTeM 000O0IeHUsT Ha OCHOBAHUU SIBICHUI OOMEHa, 1a U He
MOTJIM OBITh MOJIyYEHbI TaKUM IyTeM. Mbl MOJy4YMSIM MX, KaK yKa3aHo B IiaBe I, mpu momoru
CBEIICHHSI BOCOUHO W aOCTpakiMu M3 3aKOHOMEPHOCTEW CaMbIX pa3nudHbIX CBOWMCTB JKUBBIX
cyuectB. [IoaToMy OHM W J0OIMyCKarOT HEKOTOpble 0oJiee TOUHbIE OOILIME BBIBOABI OTHOCHTEIHHO
oOMeHa U ero 3aKOHOMEPHOCTEH.

Hakoneny Hazmo emie yka3aTh, YTO W3 HAlIMX 3aKOHOB JABW)KCHUS BBITEKAET HE TOJIBKO
Heo0XoauMOCTh (B YKa3aHHOM CMBbICIIe) OOMEHa, aCCHMIJISAIMU W JUCCHUMIIISALWU, HO M3 HUX
MOXXKHO cJeJaThb TaKKe BbIBOJ W OTHOCUTENBHO (OpPMBI ATHX IPOLECCOB, — BBIBOJ,
MPOTUBOpEUAIINK  OOIIePaCIPOCTPAHEHHBIM  TPEJCTABICHUSAM, OCOOEHHA HW3JIaraéMbIM B
y4eOHHKaX.

MpbI uMeeM B BUIY pa3lci€HUE HA TaK HA3bIBAEMbIH IUIACTUYECKUM U JUHAMUYECKHM, WIH
JHEepreTuYeckuii, ooMeH. Boobie roBops, 6uosorn u (U3HOJIOTH BCE €IIe NMPEICTaBIIOT cede
JeN0 TaK, 4YTO HEKOTOphle MUTATeNbHbIE BEHIECTBA WM WX XUMHYECKas DHEprus,
O0CBOOOKIAIOMIAsiCsl MpPU CropaHuM WM (EPMEHTATUBHOM DACLICIUIEHUHM JTHX BEIIECTB B
OpraHu3Me, CIIy)KaT HEMOCPEICTBEHHBIM UCTOYHHKOM PAa0OTHI, B TO BPeMs KaK IPyrHe BEIIeCcTBa
(WM TIPU HEKOTOPBIX YCIIOBUSIX TE K€ Camble) HCIOJB3YIOTCA MJsi MOCTPOCHUS WM 3aMEHbI
CTPYKTYp KUBOH CUCTeMbI. B mepBoM ciydae TOBOPAT 00 IHEPreTUYECKOM WIIH TUHAMUYECKOM, BO
BTOPOM — O IUIaCTUUYeCKOM oOmeHe. W3 Hamlero npuHIUNa paboThl CTPYKTYPHBIX CHII,
COBMAJIAIOIIETO TIO CYIIECTBY, KaK Mbl BUJIENIU, C IPUHITUIIOM yCTOHYHBOTO HEPABHOBECHUS, CIECIYET,
OJIHAKO, YTO JTO pa3/lelieHHE HENPaBWJIbHO M 4YTO, B CYILIHOCTH, CYIIECTBYET JIUIIb OJHMH
IIacTUYeCKuid oOMeH. Beap Hall MpUHIMI YTBEPXKAAET, YTO XUMUYECKasi SHEPTUs BOCIPUHSATON
MUY NpeBpalaeTcs B paboTy He HEMOCPEACTBEHHO, a JIMIIb KPYKHBIM ITyTEM, Yepe3 Mepexo]] ee B
COCTOSIHUE U CTPYKTYpPY >KMBOW CUCTEMBI M €€ COCTaBHBIX 4dacTel. Jlajsiee OH yTBEpKIAET, 4YTO
BHEIIHssT pabora, T.e. paboTa B CMbICIe (PU3UKH, MOXKET OBITH MPOM3BEICHA TOJBKO 3a CYET
SHEPTUU ITON CTPYKTYPHI IMyTEM €€ pa3pyllIeHUs, B pe3yibTaTe MPOLECCOB BHIPABHUBAHUS, B TOM
cllydae, eclid BCJEACTBHE KaKOro-au0o HapyLIeHHs 3Ta SHEPrusl TUCCUMUISALUU HE MOXET ObITh
ynotpebieHa Ha acCUMWISAINHIO. HeT MOCTaBISIOMIUX SHEPrUi0 TPOIECCOB, KaK HampuMmep
[JIMKOJIN3, OKUCIIEHUE KUPOB U T.J., KOTOPbIE IPOTEKaIH Obl HE3aBUCUMO OT CTPOEHUSI U COCTOSIHUS
MaTEepUH JKUBBIX CUCTEM. DHEpPrus 3THUX TPOIECCOB OCBOOOXKIAETCS IHUIIL TOCIE TOro, Kak
BEILIECTBA NEpPEeUUId B COCTOSIHUE U CTPYKTYpPY >KMBOM MaTepuu, KOTOpble U ONPEIessioT
HEPaBHOBECHOE COCTOSIHUE, T.€. paboTOCIOCOOHOCTh. JIerko yBUAETh, YTO MPEACTaBICHUE 00
SHEPreTUYecKOM OOMEHe, HE3aBUCUMOM OT IUIaCTUYECKOr0, KOPEHUTCS, BO-IIEPBBIX, B OLIMOOYHOM
MIPEJICTABJICHHH O COCTOSIHUU KHMBBIX CTPYKTYpP, KaK O PaBHOBECHOM, a BO-BTOPBIX, B PaCTyIIEM
3HAYEHUM BHEIIHEW paboThl, KaK 3TO H3JIOKEHO B mpenbiayimiem otaene. IlpencraBienue 31o
JEPXKUTCS OYEHb KPEMKO, HECMOTPs Ha BBHIBOJ, K KOTOPOMY TPUIUIA YyXKe BCE OHOJIOTH,
3aHMMAIOIKECS TEPMOJUHAMUKON JKU3HEHHBIX SIBJICHUN, YTO MOCTABIISAIOIINE YHEPTHUIO MPOLIECCHI
HY>KHBI JUIsI COXPAHEHHUsI N3BECTHBIX HEPABHOBECHBIX COCTOsIHUM (Hampumep, BapOypr, JIunmuTir).
JlepuTCsT OHO M, HECMOTPS Ha MHEHHE, BbICKA3aHHOE M OOOCHOBaHHOE YK€ MHOTIMMH
¢u3nonoraMm, 4TO AMCCUMUIMPYETCS caMa TKaHb, a HE BEIIECTBA, BOCIPHUHSITHIE B KPOBb HIIU
nonajaronue B kierky. K stomy BbIBoAy mpuiien yxe Puille Ha OCHOBaHUU CBOUX OIIBITOB Hajl
XOJIOM TeMIlepaTypHOW KpuBOH mocie cMmepTdu. Kpome yka3aHHBIX HMEIOTCS €llle CJeayIolle
MIPUYXHBI, TIOYEMY 3TO HEMPABUIHLHOE MIPEICTABICHHUE BCE SIIC COXPAHSIETCS: TI0]] HEPAaBHOBECHBIMH
COCTOSTHUSIMU BCErja MOApa3yMeBajll TOJBKO TaKue, KOTOpPbIE OOYCJIOBIEHBI ONpeelIeHHBIMU
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CBOWCTBAMH CHCTEMBI, HAI[PUMEP Pa3HOCTH KOHIEHTPAIMH, 00YCIOBJICHHBIEC MOIYTPOHUIIAEMBIMU
CBOICTBAaMM CTEHOK; B Jy4YllleM Cclyyae IyMajd, YTO 3TH CBOWCTBA CHUCTEMBbI COXPaHSIOTCA
MOCTOSIHHBIMHU OJ1arojiapsi OJIBO3Y SHEPrUM M3BHE, KaK MPU TUHAMUYECKOM PAaBHOBECHH, U TaKUM
00pa3oM Mmoiy4alid BO3MOKHOCTh HEMOCPEJICTBEHHO MpHJIaraTh MPUHLMIIBI TepMoanHaMuku. Ho
HUKTO HE AyMaJl, YTO CAMU yCIIOBHS CUCTEMbI U3MEHSIOTCS U YTO HEMOCPEICTBEHHBIM HCTOYHUKOM
SHEPruu JJIsi COXPaHEHMsI HEPABHOBECHS SIBJISIIOTCS MMEHHO TH M3MEHEHUs, a He BbIpaBHUBAHUE,
HampuMmep, pasHOCTeH KOHIIEHTPALUH, T.€. BBI3BAHHBIX YCIOBHSMH CHCTEMBI pPa3HOCTEH
TEPMOJMHAMHYECKOI0 IOTEHIIMANA Pa3INyUHbIX (a3.

Hpyroii mpuunHOil ObIT M oOcTaeTcs TOT (PAaKT, YTO Mbl MOXEM H30JIMPOBATh M3 KIIETOK
depMeHThl WM coepxkaiiie (EepMEHThl BEIECTBA, BBI3BIBAIOIIUE JIAaHHBIE [OCTABIISAIOLINE
HHEPTHUIO TMPOLECCHl TaKXke in Vvitro, T.e. HE3aBUCHUMO OT KakouW-mubo cTpykTypel. Kak mbl yxe
KpPaTKO YKa3bIBaJIM B IJIaBE O TEOPUU KUBOM MaTepuu, pepMEHTATUBHOE JEHCTBUE TAK)KE CBSI3aHO C
BO30YKJICHHBIM, J€(OPMHUPOBAHHBIM COCTOSHUEM MOJIEKYJN. 37€Ch MbI TOJBKO YKa)EM, 4TO BCE
U3BECTHbIE HaM (DaKThl OTHOCUTENILHO (DEPMEHTOB M YCIOBHM MX JIEHCTBUS TOXKE CKOpee TOBOPST B
HOJIb3y TOrO, 4TO JUOO caMu (epMEeHTHl 00JIaAal0T HEPAaBHOBECHBIMU CTPYKTYpamu, JIMOO HX
JEICTBUE CBA3aHO C TaKUMHU CTPYKTypamu. UTO MX BO3HHMKHOBEHHE CBS3aHO C JACSTEIbHOCTBHIO
KHUBBIX CTPYKTYp, SIBJIsieTCsl OOlen3BecTHbIM. Jlamee MbI 3HaeM, 4YTO BCE W3BECTHBIC HaM
(dbepMeHTbI, Urparollie PoJib B OPraHu4eckoM 0OMeHe, Kak MPOTEOIMTUYECKUE, MTUKOIUTHYECKHUE U
JIMIIOJINTHYECKUE (PEPMEHTHI, CIIOHTAHHO MHAKTHBHUPYIOTCS MOCIE M3O0JALMM in vitro. Mbl 3HaeM
TaKXKe, YTO (PEPMEHTHI TEPSAIOT CBOI AKTUBHOCTh, €CJIM IPEB30iJIeHAa W3BECTHAsl CTENEHb HUX
yucToThl. Bce 3T0 — u3BecTHBIe (PAaKTHI, TOBOPSIIME 33 TO, YTO BO3HUKHOBEHHME M JICHCTBHE
(dbepMeHTOB 00YCIOBIEHO U3BECTHBIMU CTPYKTypaMu O0pa3yIOIIMX WM HECYLIUX MX MOJIEKYJ WU
IpyNI aTOMOB, HPUYEM ATU CTPYKTYpPbl HE COXPAHSIOTCS B HEM3MEHHBIX YCJIOBHUSX, T.e. HE
HaXOJSTCSl B PAaBHOBECHHU. 31€Ch TOKE HETPYJIHO 3aMETUTh, YTO OOBSICHEHHE IMPOLIECCOB OOMEHa
npu nomMou (EepMEHTOB, JEHCTBYIOIIMX AHAJIOTMYHO KaTalu3aropaM W IO CYIIECTBY
HE3aBUCHUMBIX OT MOJIEKYJ, U3 KOTOPBIX MOCTPOEHO >KMUBOE BEIIECTBO, — YTO 3TO OOBSICHEHHE
UCXOJUT U3 TEH/ICHIH OOBIACHATH SBJICHUS OOMEHA MPU MOMOIIM HEU3MEHHOW CTPYKTYphl YACTHUIL
JKUBBIX CHUCTEM M TaKK€ KOPEHUTCS B HENPABWJIBHOM IPEJCTABIEHUU O COCTOSIHUM >KHUBBIX
CTPYKTYD.

Jns wimoctpanuu Toro, 4tro Oosee riay0OOKoe NPOHUKHOBEHHWE B MPOIECChl OOMEHa W
SH3UMHBIX peaKIUil Takke NPUBOAUT HAC K TMPEIACTaBICHUAM O Xoae oOMeHa H O
ne(OpPMUPOBAHHOM COCTOSTHUM MOJIEKYJISIPHBIX CTPYKTYD, MOJAOOHBIM TE€M, KOTOpbIE ObLITN Pa3BUTHI
HaMH B IJIaBE O TEOPHH KUBOW MaTepUH, MbI IIPUBEJIEM 37€Ch HEKOTOPBIE paccysxaeHus Belixrepua
v Hopna' U3 nx wccie[oBaHmMil Hax MEXaHIH3MOM JACHCTBHS SH3MMOB, B YACTHOCTH Hal MPOLECCOM
Opoxxenust: «Jlo cuX MOp MOXHO ObUIO MPHUHATH, YTO SH3UMHAs pEaKUs SBISCTCS peaxiuen
reTepOreHHO-KaTaIuTHUYECKOM, T.€. TIOBEPXHOCTHOM, NMPUYEM Mbl HE CTaHEM KacaThCsl BOINpPOCA O
TOM, CaMH JIM SH3UMBI 00JIaJJal0T MOBEPXHOCTHIO, MJIM OHU TOJBKO HAXOJSATCS HA MOBEPXHOCTU B
a7cOpOMPOBAHHOM COCTOSIHMM, TaK KakK 3TOT BONPOC HE UMEET 3HAUEHUS JJIS HAIIUX JaJIbHEUIINX
paccyxaenuii. Ho BecbMa BeposATHO, 4TO MOJJEKAIIMN KaTaau3y cyOcTpaT, T.e. caxap, JOJDKEH
azcopOUpoBaTbCs MOBEPXHOCTHO Ojarojapsi HaXOASIIMMCS Ha HEW aKTUBHBIM IIEHTpaM, NMPUYEM
yIJAepOaHbIE LENU BCJEJICTBHE aJCOPOLMOHHBIX CHI Je(OPMHUPYIOTCS, T.€. OTHOCHUTEIIBHOE
MOJIO’)KEHHWE aTOMOB WJIM UX TPYMI B aJCOPOMPOBAHHOM COCTOSIHUM JAPYTO€, YeM B CBOOOJHOM
MOJIEKyJie pacTBopa. TeM cambIM CO3JaeTcs Takash MOJEKYJSIpHas KOHCTPYKIHS, KOTOPYIO MOKHO
ObUT0 OBl 0003HAYATh KaK «CIIOCOOHYIO K OpokeHHo» (popmy caxapa, MpUYeM, OJHAKO, Mbl HE
uMenu Obl IpaBa TOBOPUTH O MIPOCTPAHCTBEHHO M30MEPHOM IMPEBPAILEHUH B CMBICIIE KJIACCHYECKON
CTpyKTypHOHl xumuu. BcenenctBue pegopmanuu MoOJEKyJdbl W SHEPreTUYEeCKOW aKTHBAlUH
BAJICHTHOCTEH AKTUBHBIMU IIEHTPAMU HApYLIAIOTCSd BHYTPEHHUE DSHEPreTHMYECKHE YCIOBHS B
MOJIEKyJIe caxapa, IPUYeM B HEKOTOPBIX MECTaX aKTHUBMpPOBaHHAs KWHETHYECKasl SHEPIus aTOMOB
IPEBOCXOJUT CYIIECTBYIOLIYIO MEXIy HUMHU HEPTUIO CBSA3BIBAHMS, BCICJICTBHE YErO MOJIEKYJa B
9TOM MecTe pacmagaercs. Takum oOpa3omM 00pa3yroTcsi OOJOMKH, HE SIBJISIONIMECS, OHAKO,
MOJICKYJIaMH B KJIACCHYECKOM CMBICIIE, TaK KaK OHM HE 00s3aTeIbHO JOJDKHBI OBITh 3aMKHYTHI
Hapy’Ky BIUIOTh JIO0 CTAaOMIBHOCTH. Ty a3y MOXKHO 0003HAYUTh, KaK pasjokeHue Mojekyibl Ceo
Ha JBe JabwibHble MoJekysbsl Cs, U Teopus mnocienoBatenbHocTd ¢da3 Bons — Heiibayepa —

"J.Weichherz u. F. Nord, Kinetische und Molekuldynamische Betrachtungen zum Oarungsproblem,
Protoplasma, Bd. X, 1930.
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Heiibepra — KepOa npuHIMaeT B 3TOM MecTe 00pa30BaHKe ABYX MOJICKYJ METHITIHOKcas. Ho Tak
Kak MpuOaBieHHBIH HE(PU3MOJOTHUECKUIT METWITIIMOKCAIb HE PACLICIUIIETCS APOXKAMH, TO U3
9TOTO 3aTPYAHEHUS CTAPAIUCH BBIMTH, YTBEPKIasi, UTO MPUHUMAETCS 00pa30BaHUE HE HACTOSIIETO
METWITIHOKCANS, a Kakoh-mubO TuApUpOBaHHON (OpMBI €ro WIM H30MEpPHOTO COEIUHEHUS,
KOTOpBIE 3aTEM MOT'YT IPEBPATUTHCS B IMPOBUHOIPATHYIO KUCIIOTY.

OT0 paccykleHue, OCHOBaHHOE TOJbKO Ha (hopMysax, MOTJIO OOMaHbIBaTh OTHOCHUTEIBHO
CBOUX CJIa0BIX CTOPOH JIMIIB J0 T€X HOp, MOKa MCCIEN0BATEIN ONEPUPOBATU XUMHUYECKH TOYHO
ONPEJEICHHBIMU COCIUHEHUSAMH WM MOJIEKYJAMH KJIACCHYECKOW CTPYKTYPHOM XHWMHH, JIHIIb
NPUOJIM3UTENBHO OTPAXKAIOIIMMHU UCTUHHYIO TPYNIHUPOBKY aTroMoB. Ho kak TONbKO MblI OoJiee He
MPEANOaraéM BO3HUKHOBEHHSI ITHUX DSHEPreTUYECKHM 3aMKHYTBIX MOJIEKYJ, a BBIBOJUM BCE
JanbHEeHIe MPOLecCchl U3 CYIIECTBOBAHUS JIAOMIBHBIX, B OTHOIIEHUH XMMHUYECKOH BaJICHTHOCTH
elle He CTaOMIM30BaHHBIX 00JIOMKOB, MbI JTOJKHBI pacCMaTpUBaTh MOCIIEI0BaTeNIbHOCTH (a3 Bous
— Heiibayepa — Heiibepra — KepOa numbe Kak mnepeBoj JEHCTBUTENBHO CYLIECTBYIOIIUX
COOTHOIIEHUH Ha SA3bIK CTPYKTYPHOM XMMHUH, HEIOCTATOUHBIN /711 N300pakeHUsl ITHUX MPOLECCOB.
Hrak, BMECTO NPEACTABICHUNM CTPYKTYPHOM XUMHHM MbI IpEHJIaraeM 31eChb «MOJEKYJISPHO-
JUHAMHAYECKHUI» TMOAXOJ, SBJSIOIIMNCS IOKa 4YTO TOJIBKO KadyeCTBEHHbIM. HO TOJNIBKO 3TOT
MOJIEKYJISIPHO-TUHAMUYECKHUIA MOJIX0 JAeT HaM BO3MOXXHOCTb OOBSICHUTD X0 OpOKEeHUSs!, CTaBIIMNA
HaM 0oJiee MOHSATHBIM 32 MOCJICIHUE ToIbl Oy1aroaps paboTaM MHOTHX aBTOPOBY.

MBI OTHOCTBIO MPUBEIH ATO MECTO, YTOOBI MOKa3aTh, YTO OoJiee MOAPOOHOE HCCIICOBaHUE
(epMEHTAaTUBHBIX MPOIIECCOB OOMEHa MpPHUHYXkJAaeT Hac Bce Oosee NMPUHATH CYLIECTBOBAaHUE HE
3aMKHYTBIX B OTHOIIEHUM XHMHUYECKOM BaJICHTHOCTH, a BO30YXXAECHHBIX, Ae()HOpMUPOBAHHBIX
MOJIEKYJI, TTOCTEIIEHHO MpuOJIMXKasi Hac, TakKUM 00pa3oM, K TOMY IPEACTAaBICHUIO OTHOCHUTEIHHO
oOMeHa BelIecTB, KOTOPOE MbI Pa3BHJIM HA OCHOBAaHMM HAIIMX OOIIMX 3aKOHOB JIBUKEHUS B IJIaBE O
TEOpHUH >KMBOW MaTepuu. M B 3TOH 00JacTH MBI CMOXKEM JOOUTHCS OOJNBIICH SICHOCTH, M3yYHB
0oJiee rITy0OKO 3TO COCTOSIHIE Ha OCHOBE HAIIUX OOIIMX 3aKOHOB.

[Tocne aTUX 3amMeyaHuil MbI 3aiMEMCS PAaCCMOTPEHHEM BOMPOCA O TOM, KaKH€ BBIBOIbI U3
HamuX OOIIMX 3aKOHOB MBI MOXEM CJElIaTh O COOTHOLICHHUAX MEXKIy aCCUMWIILUEH U
JUCCUMUJISILAEH B )KUBBIX CUCTEMAX.

PaccmoTpuM cHawana mporecc pocTa SKMBOM Macchl. JTa Macca SBISIETCSI CHUCTEMOM,
cBOOOAHAST 3HEPTUs KOTOPOH MOXKET YMEHbIIAThCS NPU CYIIECTBYIOUIMX YCIOBHUSX, TaK Kak
CUCTEMA HE HAXOAUTCS B PABHOBECHH.

Kak BpITeKkaer M3 Hamed Teopuu XuUBOM martepuu (cMm. rinaBy IV), 3To HepaBHOBecHE B
KOHEYHOM cueTe OOYyCJIOBJICHO MOJIEKYJIAPHBIM COCTOSIHUEM caMoil >kuBoil Matepuu. Korma
HaCTylIMJIO PaBHOBECHE, T.€. KOIZla MOJIEKYJbl MEPEXOAIT B YCTOMYMBOE COCTOSHHE C CaMbIM
HU3KHUM TIPU JAHHBIX YCIOBUSAX YPOBHEM 3HEPTHH, TOT/Ia MBI )K€ HE MOXKEM 0003HauaTh 3Ty MacCy
KakK XKHUBYIO.

N36biTOK  CBOOOAHOM  »HEpruu, O0OpasymroImuiics B JKUBOM CHCTEME  BCIIEICTBHUE
BO30Y’KJIEHHOT'O, HEPaBHOBECHOI'O COCTOSIHUSI €€ MOJIEKYJ IO CPaBHEHHUIO C HEBO30Y:>KIEHHBIM
PaBHOBECHBIM COCTOSIHMEM, Mbl B JajibHeiIIeM OyneM KpaTKO HasbIBaTh CBOOOJIHOW »Heprueit
KHUBOW cHCTEMBbI, 0003Ha4ast ee uepe3 F. Eciam m o3Hauaer maccy, a [L — CBOOOJHYIO DHEPTHUIO
€MHULbl KUBOW MACCHI, T.€. TEPMOJAMHAMHYECKUN MOTEHIMA] B BBIIICYKa3aHHOM CMBICIIE, TO
KOHEYHO:

F=m-p (1)

Ho coBepienHo sicHo, uTo ecnu Obl cucreMa Obla 3aMKHYTa, W YCJIOBHUS (Kak JaBJCHUE,
TEeMIepaTypa) OCTaBaIMCh HEU3MEHHBIMH, TO JOJDKHO ObLIO Obl HACTYNUTh yMEHbIIeHHE F. DTo
YMEHBIICHUE TPOUCXOAMT, BO-IEPBBIX, BCIECACTBUEC IOHIKEHHS  CBOOOJHON  SHEpruu
BO30Y)KJIEHHBIX MOJIEKYJ, T.€. MPUOIMKEHHsI IOCIETHUX K PABHOBECHOMY COCTOSIHUIO, a BO-
BTOPBIX, BCJIEACTBUE YMEHBLIECHHS CAMOW KUBOI MaccChl 71, TaK KaK Mbl BEJlb TOBOPHJIY, YTO Macca,
MOJIEKYJIbl KOTOPOI MEepeluIy B pABHOBECHOE COCTOSIHUE, YK€ HE MOXKET 0003HAYaThCs KaK >KUBasl.
[loaToMy mnpensaTcCTBUEM Il TAKOTO IPOLIECCAa BBIPABHUBAHUSA MOXKET CIYXKUTh JIMIIb TO, YTO
CUCTeMa HE 3aMKHyTa, M Macca, JOCTHruiass MHHMMyMa CBOOOJHOHN 3Hepruu, T.e. ymepuias u
cTaBIIasi HEPaOOTOCIIOCOOHOM, 3aMEHSETCS «KMBOM Maccoil» B BBILICYKa3aHHOM TOYHOM CMBICIIE.
Takoe 1 TOJIBKO TaKO€ YBEJIIMYEHUE )KMBOW MAaCChI, T.€. MacChl MPOTOIIACTA B TOM HEPAaBHOBECHOM
COCTOSIHMM, B KOTOpPOM OH HaXxOAMTCS, Mbl HaszblBaeM accuMuisinueil. CHUHTE3 M OTJIOKEHHE
Kpaxmajla B paCTUTEJbHBIX KJIETKaX WM KMpa U3 MUILU B )KUBOTHBIX TKAHAX M KJIETKAaX HE MOTYT
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CJICZIOBATEIIbHO CUYMTAThCSI ACCUMHJISIMEH B Y3KOM CMBICIE, T.e. YBEIHMUYCHHEM MAacChl >KUBOTO
BeulecTBa. TONBKO acCCUMUIIMPOBAaHHAS B CTPOTOM CMBICJIE CJIOBA Macca, T.e. TOJBKO BXOJAIIAs B
(a3bl MPOTOMIIACTA C TEMHU K€ BEIMUYMHAMH COCTOSHUSI U TEMH K€ MOJICKYJISIPHBIMHU CTPYKTYpaMU,
Kak ¥ OOyCJIOBIMBAIOIIME HEPAaBHOBECHOE COCTOSIHME IIOCJIEIHEro, — TOJbKO Takas macca
paboTocmocoOHa W JaeT MPU BBHIPABHUBAHHUH DHEPTHIO, CIYKAIIYIO JJIsl BBHIOTHEHUS KU3HEHHBIX
GyHKIMA. DT TMPOIECCHl BHIPAaBHUBAHWSA MbI Ha3blBaeM JAHCCUMWIAIMEH. Jluccumumupyercs
CJIEZIOBATENIbHO KMBOE BEIIECTBO, CaM MPOTOIIACT. XMMHUYECKas SHEPrus BOCIPHUHATON MUIIN
CTAaHOBUTCS TNPUTOAHON JUIS JKU3HEHHBIX IMPOSIBICHUHN JIMIIb MMOCJE WIu Oliarogaps cBoel
ACCUMWJIALIUM. DTO BBITEKAET U3 HAIIETO MPHUHIIMIA, 10 KOTOPOMY HEMOCPEACTBEHHBIN MCTOYHUK
BCSAKOW pabOThI JKUBBIX CHCTEM JIaH B Mpolieccax BbIpaBHUBaHUSA, poucxoaamux' B HuX. C npyroii
CTOPOHBI 3TOT UCTOYHHMK SHEPTHH, 00pa3yeMblil TUCCUMUIISILIUEH, TOJKEH ObITh MCIOJIB30BAH IS
paboThl, KOTOpasi BEAET K YCTAHOBJIEHHIO HEPABHOBECHOI'O COCTOSIHMS, K OOpa30BaHHUIO HOBOI
paboTocnocoOHON KHMBOM Macchl, T.6. K aCCUMWIALMU. ITO TpeOOBaHUE OTBEYAaeT U TOH
CXeMaTHYEeCKON KapThUHE 0OMeHa, KOTOpyr MbI ganu B riaBe IV (ctp. 75). Tak kak cuctema He
3aMKHYTa, U TaK KaKk Mbl HMYETO HE YTBEPXKIAeM HU OTHOCUTEIHLHO XMMHUYECKOTO MOTEHIIMAaa
BOCIIPUHATON Macchl HM OTHOCUTENIBHO CTENEHU pachajga Mpu AUCCUMUIISIMOHHBIX MpoLeccax
BBIDABHUBAHHUS U YPOBHS OCBOOOXMAMOIICHCS TpPHU ITOM HHEPrUM, MBI KOHEYHO, HE BBOJISA
JAIbHEHUIINX OrpaHWYeHHM, HUYEro HE MOXEM CKa3aThb O TOM, JIOJDKHBI JIM IE€pPEBEIIMBAThH
MPOLIECCHI YBEIMUCHUS KUBOW MACCHI, T.€. ACCUMUJISIIIHSI, FITU TIPOIIECCHI BHIPABHUBAHUS B HEH, T.C.
JUCCUMWIJIALMSA, WM TE€ W JIpyrue JOJDKHbI HaXOAWThcs B paBHOBecuH. OTHOLIEHHE
OCBOOOXKJAIOIIEHCS TpU JUCCUMWJISILIMM SHEpruM K paboTe, KoTopas HeoOXonuma Juist
aCCUMWIALIMM BOCIPUHSATOW MAacchl, T.e. JIJs IMepexoja IOocleJHel B JaHHOE HEpaBHOBECHOE
COCTOSIHUE MPOTOIUIACTA, 3aBUCHUT, OJIHAKO, HE CTOJBKO OT TEIUIOTHI CrOpaHMs WM PACLICTIIICHUS
BOCIIPUHATBIX BEIIECTB, CKOJIBKO OT COCTOSHUSI M CTPYKTYPHBIX YCIOBUH, B KOTOpBIE OHH
MOMAJAI0T MPU ACCUMUJISINY, TaK KaK BEAb XMMHUECKAst YHEPTUsl BOCIPUHATOMN MUY CTAHOBUTCS
INPUTOHON Ui YNOTpeOJIeHWsT HMMEHHO TOJIbKO B pe3yJibTaTe acCCUMWIALMU, a DSHEpPrus
JUCCUMIIISALIMU JOJDKHA OBITh YMOTpeOJieHa UMEHHO i MPHUBEACHUS MUIIH B COOTBETCTBEHHOE
HEPAaBHOBECHOE COCTOSIHUE, T.€. JJISl CO3/1aHus *kHUBoro BemecTBa. O0a mporecca SBISIOTCS TaKUM
00pa3oM CyIIECTBEHHO CBSI3aHHBIMH JBYMSI CTOPOHAMH OJHOTO U TOro ke mpouecca. O Tom xe,
KaKhe KOJIMYECTBEHHbIE OTHOLIEHMSI CYILIECTBYIOT MEXIy HHUMH, M YeM OSTH OTHOIICHUS
pPETYIUPYIOTCS, MBI MOXEM CKa3aTh YTO-THOO TOJBKO HA OCHOBE OOMIMX OWOJIOTHYECKUX
3aKOHOMEepHOCTeH. M3 Hammx oOImMX 3aKOHOB JBIKEHUS M U3 pa3BUTOM B riaBe [V Teopun xuBoit
MaTepUU CIEAYET, UYTO JIJISl ACCUMIUISALIUN M3BECTHOM MAcChl, T.C. JUIS YBEIWYCHHSI KUBOH MACCHI,
TpeOyeTcst u3BecTHas paboTa yKe MMEIOIErocs >KMBOTO BELIECTBA, T.€. HEKOTOPOE IMOHMKEHHE
MOTEHILIMaNa |; MOATOMY MEPBBIM BOMPOC, KOTOPBIM MBI JIOJDKHBI ceOe 3a/aTh, 3aKI0YaeTcs B
CJICZYIOUIeM: KaK BEJIMKO MOHM)KEHUE CBOOOJHOM PHEPIrUU €IMHUIIBI )KUBOH MacChl, T.e. |, KOT/a
ACCUMWINPYETCS €MHMIIA MAacChl. DTO MOHMKEHUE OYET 3aBUCETh OT COCTOSIHUS YK€ UMEIoIIecs
JKUBOW MacChl, TaK KaK BEIb MOJICKYJbl MUIIH JOJKHBI OBITh MPUBEICHBI B TO COCTOSHUE, B
KOTOPOM KakK pa3 M HAXOIATCS MOJIEKYJIbl KMBOI Macchl. Eciyu moTeHnuan mnocieaHei BbICOK, TO
noHagoourcss U Oonblie paboOTHl, YTOOBI BO3BECTHM MOJEKYJIbl Ha 3TOT YPOBEHb 3HEPTHH,
CJIeIOBATENIbHO, MPU AaCCUMUISILIMKM €IMHHULIBI Macchl MPOU30UIET OoJbllee MajJeHre MOTEeHIHala.
Wrak, mageHue NOTEHIMANa NPU ACCUMWISIIMM EIWHHUIBI MacChl OyJeT MpPOMOPIHOHAILHO
MOTEHIMATY UMEIOIIECUCS aCCUMWIMPYIOIIEH dKUBOM MaccChl, T.€.
_dun =cu. (2)
dm
Ecnmu Mpl 0003HaYMM HadalbHYIO MacCy 4epe3 mo, a HadaJbHBIA MOTEHIHMAT 4epe3 L, TO
MOJyYHM MyTEeM UHTETPUPOBAHUS:

_ c(my—m)
H=Hoe 3)
[ToacraBmnsist 5T0 BeIpakeHue B Gopmyiry (1), Mbl mogydaeM CBOOOIHYIO SHEPTHIO F KUBOU
CUCTEMBI B KauecTBe (PYHKIIMH KUBOW MACCHI:

F= ”0 em- ec(mofm) (4)
Ora QyHKUIUS UMEET MPOU3BOIHYIO:
e’ ™ (1—-cm)
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c(mg—m)

Tak kak Qakrop p,e BCET/a TIOJIOKUTEIbHBIN, TO, TIOKa ¢ m < 1, OyJeT MpOUCXOIUTh

YBCIIUYCHUC CBO6OI[HOI>'I OHEPIrunu CUCTEMBI B LCJIOM C YBCIMYCHHEM €€ MACChl 10 MaKCHMMyMa,

1
JICKAIETo Mpu m = —. CBO60,I[HaH OHEPTIUA CUCTEMEI C YBCJIMYCHUEM MACChI BBIIIC 5TOI'0 3HAYCHHUA
C

OyzeTr maaaTh.
Ha puc. 3 u3o0paxkeH xof 3TOi QyHKUUH
. I JUIS Pa3JIMYHbIX 3HAYCHUH ¢, MPHYEM [ U Mg
g I N N | g  npunATH paBHBIMH 1.
R Ae” SR T R [ ] 3HaueHHE ¢ ONpeaesieTcss U3 (HOPMYIIbI
| :
i

a0

(2). O10 Ta npobHas BENMYMHA, HA KOTOPYIO
YMEHBIIAETCS | TNpPU ACCUMHJISIUM €IUHUIIBI
MacCHl.

Bennuuna ¢, kak BuaHO U3 dhopmyn (2) u

| M |

ol | I Moy o - I /

: I3 —irnant
CL M=t

1
(4), umeer pasmepHocTb ———. Ecimu wmbl
Mmacca

o0o3HauuM uepe3 M BeNUYMHY MAacchl, NpH
KOTOPOW JIOCTHTaeTCs MaKCHUMYM CBOOOIHOM

1
3HEPTUH, TO, TaK KaKk M = —, MBI TTOJTy4YaeM:
C

my—M

F =p,-Me ™

max

Wrak, 1o sToro 3HaueHuss M poct Xord u
OyJIeT BECTH K YMEHBIIECHHIO MOTEHIMala [L, HO
Puc. 3. OyIeT COMpOBOXKAAThCS YBEIUYCHHEM BCEil

CBOOOJIHOM SHEpPruM >XUBOM cucTtembl. Pabota,

KOTOPYIO TaKMM 00pa3oM MPOU3BOJISAT CTPYKTYpPHbIE CHIIBI PU ACCUMUIISILIMU, COMTPOBOXKIAETCS J10
3TOro Ipejeia yBEeIMUYEHUEM padOTOCIIOCOOHOCTH CHUCTEMBI COOTBETCTBEHHO HAIlIEMy MPUHIUILY
yCToH4YHBOro HepaBHOBecus. Eciu Ob1 pocT mpooinKaics U mocie JOCTHKEHHUS 3TOW TPaHHIIb, TO
9TO MPHUBEJIO OBl K TOHM)KEHUIO CBOOOIHOM SHEPTHH CHCTEMBI, HO 3TO MPOTUBOPEUMIIO OBl HAIIEMY

. 1
MPUHLIMITY YCTOMUMBOro HepaBHOBecus. (CienoBaTelbHO, MOCHE JOCTHKEHUS 3HadeHus M =—

c
POCT KUBOW MaTepUM JOJDKEH MPEKPATUThCA. 3HAYUT Ta 4acTb B KpuBoil F, m (puc. 3, kpunas 1),
KOTOpasi 3aXOJUT BBILIE 3TOTO 3HAUeHUs M, OHojorudecku He peanbHa. [I0ATOMy MBI Ha pUCYHKE
M300pa3uii 3Ty HUCXOJSUIYIO BETBb KPUBOM IMYHKTHPOM. MbI Ha3biBaeM M IpaHulEeil pocTa, Win
TPAHULIEH aCCUMUISILIUY.

Tenepr cHopammBaeTcsi YTO K€ MPOUCXOAMUT TIOCJIE JIOCTHIKEHHUS JTOW TPaHUIIBI
accummisanuu? Kak BugHO U3 Hamedl cxembl oOMeHa BELIECTB Ha CTp. 75, aKTHUBHOE,
neOpPMUPOBAHHOE COCTOSTHUE MOJICKYJ )KMBOW MaTEepHH HE MOXKET COXpaHHUThCs O0e3 oOMeHa. 3a
CYET NPOLIECCOB BBIPABHUBAHUSl AKTUBUPYIOTCS MOJEKYJbl MUIIKA, U UX SHEPIUs MOCIYXKHUT IS
NOJICpXKAHUS  ATOr0  cocTosiHusA.  ClIeIoBaTebHO, ACCUMWIIIMS W JAUCCHUMHIISIUS  OyIyT
npojgoikarbes. Ho ecnm Obl mocne AOCTHXKEHUS TPaHMIBI, ACCUMWIISALUU  POJOIHKAIOCH
YBEJTUYCHUE KMBOW MACChl, TO, KaK BUJAHO U3 BBIIICYKa3aHHOTO U M3 pHUC. 3, 3TO MPUBEJIO ObI K
YMEHBIIEHUI0 cBOOOIHOM 3Heprun. COBEPIICHHO TaKke MPUBENO Obl K YMEHBIICHHUIO CBOOOIHOM
SHEPTUH U YMEHBIIICHUE MACCHI, T.€. IepeBeC AUCCUMUISAIMN HaJl acCuMuisinuen. Mrak, u3 Hammx
OoOIIMX 3aKOHOB JIBIJKEHHUS BBITEKAeT, YTO TOCHE JOCTIKEHUS TPAHUIBl ACCUMIIALNUA B
OTHOIIIEHUU >KUBOM MACChl JOJDKHO HACTYyIUTh CTAllMOHAPHOE COCTOSHHE. JHMCCUMWISIUS |
aCCUMWJISILMA JIOJDKHBI ypaBHOBEIIMBATh APYr Jpyra. B TepMoAMHAMUYECKOM OTHOLUEHUU 3TO
COCTOSIHME TaK)K€ OTJIMYAETCS OT OCTAJIbHBIX. JIeHCTBUTENHHO, TAaK KaK CBOOOIHASI DHEPTHUS KUBOM
CUCTeMbl B KadyecTBe (QYHKIMH OT Macchl o00JaJaeT CBOMM MaKCUMyMOM TIpU TpaHHIIe
dF

ACCUMUISILIUN, T.€.
dm

j =0, To cBOOOJHAs SHEPrusi MpU MPOJOJIKAIOIIEMCS CTallMOHAPHOM
M

oOMeHe 0CTaeTcsl HEM3MEHHOM HIIH 06Hapy>1<HBaeT JINIIE He3aMETHRIE KOJaeOaHus 110 CpaBHCHHIO C
TEMHU, KOTOPLIC HMCIIN OBl MeECTO B cjIydyac CTaMOHApHOIr'o obOMeHa A0 OOCTHKCHHA TI'PaHUIbL
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aCCUMUIIAIUHA, T.C. IIPHU I'paHULC aCCUMUIIAIHUU COCTOAHHUE MOXKET OBITH COXPAHCHO IIpH IMOMOIIH
CTaIlMOHAPHOTO0 OOMEHAa ¢ HAUMEHBIIIEH 3aTpaToil pabOTHI.

I/ITaK, MbI NPUXOAWM K BBIBOAY, YTO Kak HepBOHaanLHBIﬁ NEepeBCC aCCUMUIIAINKU HaJl
JTVCCUMWIALIMEH, TaK W CYIIECTBOBAHWE TPAHMIIBI ACCUMIJISINH, HACTYIUICHHE CTAI[HOHAPHOTO
COCTOAHHUA B OTHOLICHUHN-AUCCUMMWIIAINN — ACCHUMHAIIAIINU JKUBOH Marepuu 'y 3TOU r'paHUIIbI,
HETIOCPEJICTBEHHO BHITEKAIOT U3 HAIIUX OOMIMX 3aKOHOB JIBUKCHHUS M M3 TEOPUH JKUBOW MATEPHH.
HOI[‘IepKHeM ClIC pa3, 4YTO CTaUOHAPHOC COCTOAHHMC B OTHOLICHUHW MACChl Y TpPaHHUIIbI
ACCHMWJISIIIAM HE MMEET HUYEro OOIIero ¢ AMHAMUYECKUM PAaBHOBECHEM, TaK KakK BeIb 37ECh ATO
COCTOSTHUE CO3JIaeTCsl WM COXpaHseTCs Onarofaps MOCTOSHHOW paboTe caMOil CHUCTEMBI, a HE
KaKOT0-JTM00 JISKAIIEeTo BHE 3TOW CHCTEMbI HCTOYHUKA YHEPTUH.

HOqueHHaﬂ HaMH 3aBHUCHUMOCTDb CBO6OIIHOﬁ OHCPIrUur OT MACChlI HC 3aBUCUT OT HNPOTCKAHUSA
BO BpPEMEHHU, T.€. OT CKOPOCTH POCTa, TaK Kak mo Hamed (opmyne (1) mameHue moTeHIuaza
COOTBCTCTBCHHO YBCIMYCHHUIO MACChl 3aBUCUT TOJIBKO OT MIOTCHOHAJIA, T.C. OT COCTOSAHUA
ACCHMMJIMPYIOIIEH MACChl, U HE 3aBHCUT OT TOTO, KaK OBICTPO IOCTUTAETCS 3TO COCTOSIHUE.

Ha060p0T, NOCJIC NJOCTUIKCHUA I'paHUIBI ACCUMWIISIINU, I'I€ B OTHOIICHUNW MACChbl HACTYIIACT

dm o
CTAallMOHAPHOE COCTOSHUE, T.C. TJIe 7:0, CcBOOOJIHAST SHEPTHUSl JKUBOM CHUCTEMBI CTAHOBHTCS
t

UCKITIOUYUTENBHO (PYHKIKEH BPEMEHH.

Tenepsb MBI 3aiiMeMcsl HCCIIEIOBAHUEM 3aBUCUMOCTH CBOOOTHOM YHEPTUHU KUBOU CHUCTEMBI OT
BpeMeHI/I IIOCJIC IOOCTHXCHUS FpaHI/IL[BI ACCUMUJISILINNA. MO)KGT JIMU 3TO COCTOSIHUC COXpaHSITI:CSI
MMOCTOSTHHO WJIM CO BPEMEHEM HEOOXOJUMO JOJKHO MTPOU30UTH YMEHBIIICHHE CBOOOIHON SHEPTHH?
Ha 06LI‘1HOM SA3BIKE 6I/IOJIOF U1 3TOT BOHpOC 0O3HA4YacCT. SABJIACTCA JIN CTapeHI/Ie HGO6XOZ[I/IMOCTBIO
WM K€ CYIIECTBYET NPHHIIMIHAIBHO BO3MOXKHOCTh MHAMBHAyadbHOTO Oeccmeptus? [loapoGHoe
HUCCICIOBAHUC BOHpOC@. O TakK Ha3bIBAEMOM ((I/IH,[[I/IBI/IllyaHbHOM 66CCMepTI/II/I» MBI HaﬁHeM B IJ1aB€ O
Pa3MHOXKEHHH.

B rnaBe o Teopuu KUBOW MaTEpUU MbI AaJH CXeMy OOMEHa UMEHHO JJIsl TOTO Cliyyasi, Koraa
HE MPOUCXOOUT POCTA. YK€ M3 OATOM CXEMbl BBITEKAET, YTO MOTEHUHMAT >KUBOM MAacChl C
HEOOXOJMMOCTBI0O YMEHBIIAETCSI M B 3TOM ClIy4ae, HO TaKk Kak B ATOM Cllydae Macca OCTaeTcs
MOCTOSTHHOM U TaK Kak I10 HaIIeMy OIPEACIICHUIO CBOOOIHASI SHEPTHSI )KUBOM CHCTEMBI BRIPAXKACTCSI
MPOU3BEICHUEM W, TO U3 ITOTO CIEAYeT, YTO U CBOOOIHAS] PHEPIHsl CUCTEMbI B IIEJIOM JOJKHA
YMGHI)IHaTBCSI. Tenepb MbI I/ICCJICI[yeM, KaKnM 06pa30M MOXHO BI)IpaSI/ITI) 9TO YMGHI)IHGHI/IG (610)
BpPEMEHEM, U OT KaKuX ()aKTOPOB OHO 3aBHUCHUT.

Ecimu Obl MBI MIMENU JI€7I0 C HEKUBOW CHUCTEMOW B HEPaBHOBECHOM COCTOSIHHUH, TO €€
CcBOOOIHASI PHEPIHsl yMEHbIIANach Obl CO BPEMEHEM, MPUYEM 3TO YMEHbBIIEHUE MPOUCXOIUIO OBl
HpI/I6JII/ISI/IT€JII)HO, KaK MBI 3TO BUIUM y 6OJII)IHI/IHCTBa HpOHGCCOB BI)IpaBHI/IBaHI/ISI, 110 (bOpMy.HeI

F=Fy-e"

HO COTJIaCHO HpI/IHHI/IHy yCTOﬁqHBOFO HepaBHOBeCI/ISI XHBasi CHUCTEMA 3a CUET CBOUX
CTPYKTYPHBIX CHJI TMPOU3BOAUT PabOTy MPOTHB STOTO BHIPABHHUBAHHS; MOATOMY 3/1€Ch, KaK MBI
YKa?;I)IBaHI/I, Ha4YaJIbHBIC yCJIOBI/ISI CaMHu HE€ OCTaloTCA IIOCTOAHHBIMHU, a 6YII}’T 3aBUCCTH OT pa6OTI)I
CTPYKTYPHBIX CHJI B KaXXIbli MOMEHT, IpUYEM CBOOOJHAs PHEPrusi B KaXJblii MOMEHT Oyjaer
IPONOPLIHOHATIBFHA paboTe, IPOU3BOIUMON CHCTEMOH, T.€. €€ CTPYKTYPHBIMHU CHIIaMH. MBI JOIDKHBI

dF
CJIEI0BATENILHO IPUHATH ) pAaBHBIM —h7 , Te 7 — (akTop MpoONOpLUNOHATBHOCTH. 3HAK MHUHYCA
t

03Ha4yaeT, 4yTo paboTa MPOUCXOIUT 3a CYET CBOOOJHOW PHEPrUU CaMOW CHUCTEMBI U UYTO TaKUM
00pa3om 3Ta cBOOOIHAS SHEPTHS IOJDKHA YMEHBIIATHCS.

Wtak, mis cBOOOTHOW SHEPTHM KUBOW CUCTEMBl B KaueCTBE (YHKIIMH BPEMEHH IOCIIS
JOCTH>KEHHS TPAHULIBI ACCUMUISIIUU MbI [IOJTy4aeM:

FepfE on )
dt
Pemenne 5Toro gudhepeHnansHOro ypaBHeH)s JaeT:
Lot
F=F,-e"* . (6)
OT0 — MOHOTOHHO YOBIBAaIOIIAs KpMBAas, KOTOpas C YBEJIMYEHHEM { ACHMITOTHYECKH

npubnmkaercs K Hymo. Ha puc. 4 u300pakeH X0/ 3TOH KpUBOM ISl pa3iIHMYHBIX 3HAYCHHUN A TIpu
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HeusMeHHOM K (ipu K =2) u nns Fo= 1.

Wtak, Mbl BUIUM, YTO MPUMEHEHUE HAIIUX
} t 3aKOHOB JBWXKCHHSI TOXE NPUBOJUT K TOMY
F F-e K= pe3ynbrary, 4To CBOOOAHAs SHEPrusi >KUBOU
CHUCTEMBI, T.€. pPAacCTOSIHHE MOJEKYJl 3TOH
CUCTEMBl OT PABHOBECHOTO IOJOXEHHS, JT0JKHA
YMEHBINATHCA  MOCNIe  JOCTHIKCHHSI  TPAHHIIBI
accummwiAnud.  TakuMm  oOpa3oM,  cTapeHue
OpPTaHU3MOB SIBJISIETCS HEOOXOJUMOCTHIO.

Mpl BUAMM Takxke, 4YTO TO, Kak 3TO
CTapeHHe  TNpOTEKaeT BO  BpEMEHH,  T.C.
NPOJODKUTEIBHOCTh  JKU3HM ~ CHUCTEMbBI  IIPHU

g OIMHAKOBOM  HAyallbHOM 3HaueHun Fy (=
Puc. 4. CBOOOJIHOM DOHEPTUM JKUBOM CHCTEMBI TOCTIE
JOCTHKEHUS TPAHUIIBI ACCUMIJISAIIMN) 3aBUCUT OT
JIBYX KOHCTAHT: & ¥ k. A ©IMEHHO, IPY YBEIUYCHUH k KpUBas MajaeT cKopee, MPH YBEIIMUCHUHU Ke /1
— MeJyUIeHHee. DTO COOTBETCTBYET 3HAYCHHMIO 00X KOHCTAHT. JleficTBUTENbHO, B TO BpeMs Kak k
OTpesieiieT CKOPOCTh MPOLECCOB BbIPAaBHUBAHMS, HE 3aBUCSIIUX OT >KU3HEHHBIX MPOIECCOB, /1
BBIPQ)KAET OTHOIIICHHE CBOOOTHON SHEPTUU CUCTEMBI B KXK/IbI TaHHBI MOMEHT K HHTEHCUBHOCTH
paboThl CTPYKTYpHBIX CHJ (T.e. K MHTCHCHBHOCTH OOMEHa), HEOOXOAMMOW I COXpaHEHUSs
JTAHHOTO YPOBHS CBOOOIHOM sHepruu. CienoBaTeNbHO, YeM /1 BhIIIE, TEM MEHBIIIasi HHTEHCUBHOCTD
oOMeHa OKa)KeTCs HEOoOXOIUMOMW I TOJJIEP)KaHMs W3BECTHOM CTENEHH CBOOOJHON SHEPrUH B
naHHbId MOMEHT. COOTBETCTBEHHO STOMY MeEJICHHEH OYyJeT MOHMKAThCS U MOTEHIUAT CHCTEMBI,
T.€. CTapeHue OyJeT MPOUCXOJIUTh HE TaK CKOPO; MPOJOJIKUTENBbHOCTh XU3HU yBenudyutcs. C
JPYTrOi CTOPOHBI, SICHO, YTO €CJIA kK YBEIIMYUBACTCS, T.€. €CJIH MPOIIECCHl BRIPABHUBAHUS MTPOTEKAIOT
CKOpee, TO NpH HEU3MEHHOM /4 HeoOXoauMmbl Oojiee MHTEHCHMBHAs paboTa, 0ojiee MHTCHCHBHBIN
o0MeH, 4TOOBI HX 3aJepXkKaTh; OITOMY CTapeHue OyJIeT MPOUCXOIUT CKOpee, MPOIOIKUTEIBHOCTD
KU3HU COKPATUTCS.

Ha ocHOBaHMM Hallel TEOpUM KUBOM MATEPUU MBI YXKE PAHbBIIC IPUIILIMA K BBIBOLY, 4TO
MOHIKEHUE TMOTEHIIMala SIBIsieTCs HEu30eXHbIM pe3ylibraToM oOMmeHa. K Tomy ke BbIBOAY
MPUBOJIAT HAC, KaK Mbl BUAUM, W Hamu (opmynbl. [lo3TOMy CTaHOBHTCS TakKe SCHBIM, UTO
MIPOJOJIKUTENLHOCTD KU3HU OYyJEeT 3aBUCETh OT MHTEHCUBHOCTH OOMEHa, TaK KaK 4eM IOCIJICIHUM
WHTEHCUBHEH, TeM CKOpEe MCTOINAeTCs CBOOOMHAS SHEPTus, KOTOPOW 00NagaeT KuBas MaTepus
BcreicTBHE 1e(OPMUPOBAHHOM, HEPABHOBECHOM CTPYKTYPbl CBOMX MOJIEKYJI.

Ha ocHoBaHuu Halieil TeopuH >KMBOTO BEHIECTBA Mbl MPHUILIM K 3aKIIOYCHHIO, YTO
Hen30eXHbIM pe3yJIbTaToM 0OMEeHa BEILECTB SBJIETCS MaJieHUe MOTEeHLIMala U, KaKk Mbl BUAEIH, TO
KE caMoe TIOKa3bIBACT U PACCMOTPEHHUE TPUBEICHHBIX YPaBHEHUIA.

W3 Hamieit Teopuu )KUBOTO BellecTBa 1 0OMEHa BEIIECTB CIEAYEeT, C OAHOU CTOPOHBI, YTO MPHU
ACCUMWJISALIUM  OTPEJCIIEHHOTO KOJIWYEeCTBa MHIINEBOTO BEIIECTBA JOJHKHA OBITH pa3BHUTa
onpezeneHHas padoTa 3a cYeT CBOOOJHON B3HEPIrUM >KUBOTO BEIIECTBA; C JAPYrol CTOPOHBI,
OCBOOOIMBIIIASCS TIPH 3TOM DHEPrUs MUIIM, MOCKOJIBKY OHAa HE HWAET Ha MOCTPOSHHE HOBOTO
KUBOTO BELIECTBA, T.€. MOCKOJIbKY HET pOCTa, JOJKHA BHOBBH IMOSIBUTHCS B (OpME TEIJIOTHI.
CrnenoBarenbHO, CBOOOAHAS] PHEPIHsi )KMBOW CHUCTEMBI MalaeT Ha OMPECIICHHYI0 BEJIHYHUHY B
OTHOIIIEHWHU KOJMYECTBA TEIUIa, 00pa3yeMoro JIeHCTBYIOIIEH MacCOl KUBOTO BEIIECTBA.

Hrak, MbI UMeeM:

2 g

_dmp) _
dQ
rae ) o3HaJyaeT MpeBpalleHue KoJIM4ecTBa Temia, a K — nocrostuaas. O01iee KOJIu4ecTBO KaJopHii,
KOTOPO€ MOXKET OBITh NPEBPAIICHO B TEUCHHE BCEH XKU3HHM 3a CUET CBOOOJHOW CTPYKTYpHOMH
OHCPIrun JKUBOH CUCTCMBI, OIIPCACIIACTCA BBIPAKCHHUCM

0 Q
- [ dmw=K[do.

Mo to 0

3

T.C.
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Msbl npuxoauM, TakuM oOOpa3oM, K TMOJIOKEHUIO, 4YTO oO0Iiee KOJUYECTBO
KaJopuUH, KOTOpPOE MOXET OBITh HNPEBpPAL[EHO OPraHU3MOM B TEUYEHHUE
BCell ero XHU3HU, 3aBUCUT HUCKIIUYUTEIbBHO OT CBOOOJHOH »HHEpruu
AN EBON KIETKHM M NPONOPLHHUOHAJNBHO mHoclexHeW. [[na pacuera kommdecrtsa
KaJOpUH, KOTOPOE OPraHU3M MOJKET MPEBPATUTh 3a CUET CBOEH CBOOOIHOW 3HEPrMHM OT MOMEHTa
JOCTHKEHMSI TPAHULIBI ACCUMMIISLIMY 10 KOHIIA XKU3HU, Mbl OTCIO/1a TIOJyYaeM:

Tak xak Fmax = MWy, TO€ Wy 0O3HAYAET MOTEHIMAN, UMEIOIIUICS MPU JOCTUKEHUH TPAHULIbI
pocra, To

- j‘ Mdp:KQfdQ

My, 0
rae (4 O3HA4aeT KOJUYECTBO MPEBPALICHHBIX KaJOPUM MOCIE JOCTHKEHUS TPaHUIbl pocTa. A Tak
N 1 1
Kak Macca M ocrtaetcsi 3/1eCh MOCTOAHHOW, To O, =—M , u &:—u . OTO 0O3HA4aeT, 4To
A K Ky M K M

KOJINYECTBO KaJIOPHUl, KOTOPOE MOXKET MPEeBPaTUTh €AMHUIBI MACChl MOCHE JOCTHKEHHS TPAHULIbI
pocTa, 3aBUCUT UCKIIIOYUTENBHO OT NOTEHIMala Py IpaHuIle pocTa U MpOoNnopuroHanbHo eMmy. Ho

my—m

W, =U,e ™ , ¥ crenuanbHO A7 MO3BOHOYHBIX, HAIIPUMEP BEIMYUHOM 719 MOKHO IIpeHeOpedb 110

CpaBHEHMIO ¢ M (BeaMuYMHA IOJIOBOM KJIETKH HUYTOKHA IO CPABHEHUIO C BEJIMYMHOHN B3POCIIOrO

-M
OpraHu3Ma) U MOATOMY moT ~—1 (cM. puc. 5, 6); MBI IOJTy4aeMm:

OTO oO3Hayaer, 4ro B cliyyae, KOorjga Maccod SHUEBOM KIETKH 1O
CPaBHEHHMIO C MaccoW B3pOCJIOro OopraHm3dMa MOXHO mnpeHeOpeuyb, B
3TOM CJyyae KOJHUYECTBO KAJIOPHUH, KOTOPOE MOXKET OBITh MPEBPANMEHO
eIUHHIIeH Macchl JKXHBOIO BeEIIeCTBAa B TCUYCHHUE IJKH3HH TMOCIE
JOCTHUXEHUS TPAaHHUIBl pocTa, 3aBUCUT TOJBKO OT MOTEHIMala sSHIeBOMH
KJIETKU U MPONOPUUOHAIBHO €MY.

M. Py6Hep1 MOKa3aj, YTO Yy Pa3MUYHbIX MIIEKOMUTAIONIMX CaMOM pa3NIWYHONW BETUYHMHBI

9,

3HAa4YCHUA 3TOI'O OTHOLICHMA ﬁ HpI/I6J'II/I3I/ITCJ'ILHO paBHBI, B TO BpEMs KaK Yy YCJIIOBCKAa OHO JICXKUT

BBIIIC.

F T
R S I ]
N =
. I
a,a‘ \\‘b\“““h—;
“"-__‘___
\ . T
B—E* % - t t -‘—_“"' - -- !
T— ; i
04 N —
PoMss ;T(ma-mJ 5 0
a2 I M=o} p=¢
I M=135
! ¥ M=10ng -

0 1] fat] 30 a0 50 G} Hi &0 9 0 1o 120 130 4o B

Puc. 5.

'"M.Rubner, Das Problem der Lebensdauer und seine Beziehungen zu Wachstum und Ernéhrung, Verlag von R.
Oldenburg, Miinchen und Berlin, 1908.
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Puc. 6.

A W3 Hamero, TOJBKO 4YTO BBIBEACHHOIO IIOJIOKEHUS, NPHUHMMAas BO BHUMAaHHUE, YTO
BEJIMYMHOM m( M0 CPaBHEHUIO C M B JaHHOM CiIydae MOKHO NpeHeOpeyb, CIelyeT, 4YTo HaleHHas
PyOHepoM 3aKOHOMEPHOCTh HAXOAUT CBOE OOBSCHEHNE B TOM, YTO MCXOJHBINA NMOTEHIIUAI [TOJIOBBIX
KJIETOK UCCIIeIOBaHHbIX PyOHEpOM MJIEKOMUTAIOIIUX OTUHAKOB.

B OIHOM M3 MOMX MPEKHHX HCCICIOBAHMI' MHE MPUXOAMIOCH YKa3blBaTh HA TO, UTO

O,

BEJIMYMHA v B TE€YEHHME 3BOJIOIUHU BO3PACTAE€T U OCTAECTCA NMPUMEPHO TOW K€ caMO BHYTPHU

Kaxaoi rpynmnbl. Tam ke Obula cienaHa MOMbITKa O0OOLIUTH ATO MOJIOKEHHWE U Ui JIPYroi
BEITUYHMHBI C TEM, YTOOBI PACIPOCTPAHUTh €r0 U Ha TMEPHOJ Pa3BUTHS U POCTA, — UMEHHO IS
BEJIMYMHBI «OTHOUIEHHE MMPOU3BEACHHON B TeUeHUE BCEH KM3HU pabdOThl OpraHu3Ma K CBOOOHOM
SHEPIrUU MOJOBOU KITETKI» .

CornacHO TOJBKO YTO Pa3BUTBIM COOOPAKEHUSIM 3Ta BEIMYMHA €CTh HE 4YTO HHOE, Kak

Q

1 .
—=E,K0Topa${ HaMHu ObllIa TaM Ha3BaHAa KOHCTaHTOMW PyOHepa.
H-m

[TpuBenennslii Tam 1MQPOBON MaTepuan, KOTOpbIM JOKeH ObT B OOIIMX ueprax
WUIIOCTPUPOBATh BO3PACTAHUWE ASTOW KOHCTaHTBI y TPYMI, MOSBISIIOIIMXCA B OoJjiee MO3AHHE

NepruoAbLl 3BOJJIOIMH, KacCajiCd, OJHAKO, BCIMYHHBI VA’ npuiyeM IMNpuHUMAJIaCb BO BHUMAHUC

MPOJIOJKUTENIBHOCTh KU3HM, BKJIIOYas W repuona pocta. Ho eciam Mbl XOTUM pacnpOCTpaHUTh
HalizeHHylo PyOHepoM 3aKOHOMEPHOCTh Ha BECh IMEPHOJ >KU3HH, TO MBI HE MOXXEM TOBOPHTH
pocTo 00 00IIEeM KOJMYECTBE TeIlia, IPEeBpalaeMoM eIMHNALICH MacChl, TaK KaK B TEYEHUE POCTa
Macca Belb MEHSETCS.

ed
MLI JOJIDKHBI B 3TOM cnyqae BBIYUCIIUTH BeJ'II/I‘{I/IHy I—Q .
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N3 namero ypaBHeHUs

_dmp) _
dQ
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"E.Bauer, Lebensdauer, Assimilationsgrenze, Rubner'sche Konstante ur.d Evolution, Biol. Zbl., Bd. 51, 1931.
2E. Bauer, loc. cit.
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TO AJId BCETO MNCproa )XM3HU, BKIIrO4Yasd U repruoa pocra, Mbl UMECM

0 M
Id_Q:l o — [ Edm
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HUrak, B TO BpeMsi Kak NOCJI€ JOCTH)KEHMSI TpaHULbl pOCTa 3Ta BEJIWYMHA 3aBUCUT OT
MOTEHLIMANA [y 1 TPONOPLHMOHAIIBHA €MY, — JUISI BCErO MEPHUOJIA KU3HU OHA MPOIOPLUUOHAIIBHA HE
TOJBKO HCXOAHOMY MOTEHIMANY [y, & 3aBUCUT €UI€ U OT BEJIWYHUHBI, ONPEIEIIEMON TpaHULICH
pocra.

CMBICIT BCeX MPHUBEICHHBIX TOJOKEHUH CBOIAUTCS K ClienyroneMmy. Bemmunna k, cOOCTBEHHO
rOBOps, XapaKTEPU3yEeT MO CBOEMY OIPEIACICHUIO SHEPTUI0 aKTHUBALMU MOJIEKYJ MHILH, SHEPTHIO,
HEOOXOAUMYIO I UX aCCUMWISAIMU. Tak Kak MO BCEM JaHHBIM 3Ta SHEPTUsl aKTUBALUU IS
pa3HBIX MUIIEBBIX BEIIECTB, KaK caxap, *HUp, OCNOK, pa3iuyHa, TO BETUYMHA Kk TOJKHA 3aBUCETh OT
MUILIEBOT0 PEKUMA U SIBISETCS OCTOSIHHOM JIMIIb ITPU OJHOM U TOM K€ MHUIIIE.

Ecnu npeneOpeub 3TOl 3aBUCHMOCTBIO OT KadecTBa MOJIEKYJ MHUIIEBBIX BEIIECTB WU
UCKITIOYNTHh €€ IyTeM CO3JaHUsl OJIHOOOpPA3HOro IMHUIICBOTO0 PEXHMMa, TO BEIMYMHA Kk MOXKET
U3MEHATHCA B TEYEHHME ODBOJIOLMHU JHUIIb TMOCTOJIbKY, MOCKOJIbKY MEHSeTCsl HeoOXoaumas Jyis
ACCUMWISILUM DHEPrusl akTUBauuu. HenmocpeACTBEHHOMY HW3MEPEHUIO 3Ta BEJIMYMHA IOKA HE
moaAaeTCs.

Eciu MBI ipriMeM, 94T0 HEOOXOAMMAsl JIUIsT ACCHMUIISIIIAKA SHEPTHS AaKTUBAIIUU OJTHUX U TEX JKe

Ko 11,
o0o3HaYeHHas HaMU Kak KoHcTaHTa PyOHepa, TomkHa ocTaThbes nocTossHHOM. U Torna Benuuuna Q,

T.. KOJIMYECTBO KaJIOPHUIl, MPEBPALIEHHBIX OPraHU3MOM B TEUYEHHE BCEH €ro MU3HH, MOXKET
BO3pacTarh TOJILKO B pe3yJbTaTe YBEJIMYEHHs CBOOOJHONM SHEPTUU IOJIOBOM KJIETKH. A B 3TOM

0

MOJICKYJI IMUIIW Yy pa3HbIX BUAOB OJHA U Ta KC€, TO B TAKOM CJIyda€ BCIIMYMHA , paHce

ciyvae u3MepumMasi PyOHepoM BelMuMHA —2

OpraHU3MOB, Y KOTOPBIX Macca IMOJIOBOM KJIETKH MO
OTHOIICHHIO K Macce B3pOCIIOro opraHnu3Ma Mcyes3arolle Maia, MOKEeT BO3pacTaTh TOJIbKO C POCTOM
BEJIMYMHBI [y, T.€. MOTEHIIMAJa MOJOBOM KJIETKU. M Tak kak »Ta BelIWYMHA % JIEHCTBUTENBEHO

0OHapyXMBaeT TEHACHIIMIO BO3pacTaTb B XOJAC OSBOJIONHMH, TO Mbl COXPaHHM Ha3BaHHE
pyOHEpOBCKOW KOHCTAHTHI JIJIsl 3TON BEITMYUHBI.

Me1 emie BepHEMCsI K HEW B TIOCJIEIHEH TJIaBe 00 BOJIIOIMH U B TJIaBE O MPUCIIOCOOJICHUN U
pa3apaxKuMOCTH.
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Nhasa 2 PASMHOXEHMUE

B npeapiaymeii riaBe Mbl U3JI0XKHIN OOIIME 3aKOHOMEPHOCTH OOMEHa BEIIEeCTB U pocTa y
KUBBIX CHCTEM U IIOKa3ajld, 4YTO STHU 3aKOHOMEPHOCTH SBJISIOTCS CIeHUalIbHBIMU (hopmMamu
NpPOSIBJICHUST OOLIMX 3aKOHOB JIBWKEHHs JKUBOW Martepuu. OHM TpencTaBisilOT — coOOM
OCYUIECTBJIEHUE BO3MOXHOCTEH, 3aKIIOYAIOIIMUXCS B 3TOM (hopMe ABMKEHHUS, OCYIIECTBICHHE,
KOTOpOE MPHUBOAUT K Oosiee WM MEHEe JUINTENIbHOW JKU3HECTIOCOOHOCTH KMBBIX cucteM. Ho MBI
BUJIEIM, YTO OJHUM OOMEHOM BEIECTB elle He o0ecrneuyuBaeTcs MOCTOSIHHOE CYILECTBOBaHHE
KHBBIX CUCTeM. PaboTOCIIOCOOHOCTH CUCTEM C HEOOXOIUMOCTBIO YMEHBINACTCS MOCIIE JOCTHKCHHUS
IPaHUIBl ACCUMWISILIMM, KUBas MaTepuss NpUOIMKAaeTCs K PABHOBECHOMY COCTOSIHUIO, U C
HE0O0XOIMMOCTBIO JIOJDKHA HACTYIIUTh CMEpPTh. B HacTosIIel riaBe Mbl HAMEPEHBI TIOKa3aTh, YTO B
(dhopMe ABMKEHHUS KUBOW MaTEpUU, KaK OHA BBIPa)KEHA HAIIMMU 3aKOHAMH JIBHKEHUS, 3aKII0UYEeHA
BO3MOKHOCTh COXPaHEHHsI IOCTOSIHHOW JKU3HECTIOCOOHOCTH KMBOM MaTepUH U MOCJE JOCTHKECHHUS
IPaHUIbl ACCUMWISILIMU. 3]1eCh Mbl CTOUM Iepe]] MPOTHUBOPEUYUEM: C OJHOW CTOPOHBI, U3 HAIIUX
3aKOHOB JIBWKCHMS BBITEKAeT, YTO JKUBBIE CHUCTEMbl HE MOryT o00JajgaTh MOCTOSHHOU
KU3HECIIOCOOHOCTBIO, a C APYTOM — Mbl YTBEPKAAEM, YTO B 3TUX K€ CAMBIX 3aKOHAX JABH)KCHUS BCE
e 3aKJII04YeHa BO3MOXKHOCTh COXPaHEHHsI TakoW IMOCTOSIHHOH ku3HecrocoOHocTu. Paspemenue
3TOro0 MPOTHBOPEYMS 3aKIIOYAETCSl B TOM, YTO, C OJHOM CTOPOHBI, OOMEH BEILIECTB MpPH CBOEM
OCYILIECTBIICHUH, MPaBJAA, YAIUHSIET )KU3Hb CUCTEMBI, HO B TO K€ BpeMs ¢ HEOOXOAMMOCTBIO BEIET
K CMEpTH, a C Jpyrod — OOMEH BEIIeCTB HE SBJISETCS €JIMHCTBEHHON BO3MOXKHOCTHIO,
NpeacTaBiasieMol (GOpPMOM JBMKEHHS >KMBOM MaTepuu JUIsl MPOMJICHHUS KU3HECTIOCOOHOCTU
nociennei. B BBemeHun k 3Toi yactu (ctp. 81) MBI yKe yKazajau, 4TO KUBas MaTepUs MOXKET
HEJIOJITO CYILECTBOBATh KaK TAKOBas Jakeé B OTCYTCTBMM OOMEHA BEIIECTB, T.€. CTPYKTYPHBIE CHIIBI
OyIyT IPOU3BOJIUTH B HEM pabOTy MPOTUB BbIPaBHUBAHMS, JAXKE U HE UCIIONb3Ys SHEPTUU MOJIEKYII,
HE TpUHAAIekKAUX K cucreMe. KOHeYHO, 3T0 MOXKET MPOUCXOIUTh TOJIBKO TaKUM 00pa3oM, uTO
4acTh HAXOMALIMXCA B HEPABHOBECHM J1€(OPMHUPOBAHHBIX MOJIEKYJ KUBOM MAaTEPUH YBEJIUUYHMBACT
CBOOOJHYIO SHEPIUIO0 WM PACCTOSHUE OT PAaBHOBECHOI'O MOJIOXKEHUS OCTAIBHBIX MOJIEKY] 3a CUET
SHEPIrUM BBIPABHMBAHUSA, T.€. KOTJa IPOUCXOJUT YMEHBIIEHUE CaMOM K UBOW MacC Cbl, IPUIEM
OJIHOBPEMEHHO MOKET IPOUCXOUTH MOBBIILIEHUE MTOTEHIIMAA ocTarolelcs Maccbl. KoneuHo ecnu
MIPOUCXOAUT TOJIBKO 3TOT IPOLECC, TO TOXKE Yepe3 ONPEIEICHHOE BpEeMs JOHKHA HACTYyIUTh
CMEPTh, TaK KaK OH COIPOBOXIAETCS yYMEHbILIEHUEM XUBOW Macchl. HO OH BHOBB Jenaer
BO3MOXHBIM 0OMe€H, CBI3aHHBIN, KaK MbI BUJIEJIH, C ONPEJIEICHHON BHICOTON MOTEHIMAlA, a
MOTEHIIMAJ MaJaeT B pe3yjbTare 0OMeHa BEIIeCTB. DTOT MPOLECC MOBHIIIEHHUS MOTEHIMANA OJHOM
YaCTH KUBOM MAacChl 3a CUET JIPYroi €€ 4acCTH 3aKJIK0YACTCs B HAIMX 3aKOHAX JABMKEHUS KaK HX
yacTHBIU citydaid. OH mpejacTaBiseT coOOl HE YTO MHOE, KaK PabOTy CTPYKTYpPHBIX CHJI CHCTEMBI
IIPOTHUB HACTYIUICHHS B HEW paBHOBECHSI.

Wtak, Mbl HaxoquM CIEAYIOIIyI0 CBS3b MEXKIY OSTUMH TMpolleccaMu: OOMEH BEIIECTB
00yCJIOBIMBAET MPOJUICHUE XKU3HECTIOCOOHOCTH XKMBOH MaTepWH, HO OJHOBPEMEHHO NPUBOJUT C
HEO0OXOUMOCTBIO K CMEpPTH BCIIEJICTBHE BBI3BAHHOI'O UM TaJIeHUs MOTEHIMANa XUBOM MAacChl.
[ToBbllIeHWE TMOTEHIMATAa OJHOM 4YacTH KWUBOW MacChl 3a CUET JPYroM €€ 4YacTh TOKe
00yCIIOBIMBAET MPOJUICHUE )KU3HECTIOCOOHOCTH KUBOM MaTepHUu, HO OJTHOBPEMEHHO TOXE BEIET C
HEOOXOJMMOCTBIO K CMEPTH BCJIEJCTBHE BBI3BAHHOTO MM YMEHBIIECHHs caMoOi *HBOW Macchl. Ho
TaK Kak B Pe3yJIbTaTe MOCIEIHEro Mpolecca CTAHOBITCS BHOBb BOBMOKHBIMU POCT M OOMEH, U TaK
Kak o0a mnpoiiecca (0OMEH U BOCCTAHOBJICHUE MOTEHIIMAJIA) COAECPKATCS B KAU€CTBE BO3ZMOXKHOCTEH
B (QopMe IBUKEHHS KUBOW MATepUU U CIIEJOBATEIBHO SBJISIOTCS YACTHBIMU CIy4YasMU HaIIUX
OOIMX 3aKOHOB, TO B TIOCJIEJHHX JaHAa BO3MOXXHOCTh COXPAHEHHUS >KMBOM Marepuel CBoer
KU3HECIIOCOOHOCTH MOCTOSIHHO, T.€. ¥ TIOCJE JOCTHKEHUS TpaHuIlbl pocTa. [l 3Toro Heobxoaumo,
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YTOOBI MOCJIC JOCTHMKCHHSI TPAHUIIBI POCTA, KOTJa CBOOOHAS YHEPTHUS KUBOW CHCTEMbI HAYMHACT
najgaTb, HO [JO HACTYIUIEHHS CMEpPTH, PETYJSPHO BCTylajl B JEHCTBHE BTOPOM IpoLEcCC,
3aKJTFOYAIONINICS B I3MEHEHHUH OJTHOW YaCTH KMBOW MAacChl M B TIOBBIIICHUH CBOOOIHOM YHEPTHH H
noTeHUuana Apyroi ee yactu. Torga BHOBb MOTYT NMPOUCXOJUTH OOMEH M pOCT, MoKa He Oyjaer
OIISITh TOCTUTHYT MaKCUMyM CBOOOAHOM dHEepruu (IpaHuila POCTa), MOCIE Yero MOTSHIINAI OISTh
HAaYMHAET YMEHBIIATHCS, OIATh HACTYIIAeT BTOPOU MPOLIECC U T. 1.

HTak, BO3MOXHOCTh TMOCTOSHHOTO CYIIECTBOBAHUS JKUBBIX CHUCTEM HEU30€XKHO CBs3aHA C
HUKJINYECKUMHU U3MEHEHUSIMHU.

Ota JaHHas B caMOM KMBOW MaTepUH BO3MOXKHOCTH COXPAHUTH JKU3HECIOCOOHOCThH YKUBBIX
CHUCTEM U IOCJIE TOCTHXKEHHS TPAaHUIIBI POCTA JEHCTBUTEIBHO OCYILIECTBISETCS Yy BCEX M3BECTHBIX
HaM KUBBIX cymecTB. Ho opma 3Toro ocyiecTBieHus: B IpUpoe HE Ta, KOTOpask IPeCTaBIsIeTCS
HanboJiee MPOCTOM C TEOPETUYECKON TOUKHM 3peHUs. CMEHSIOMMUNUCS ITUKIUYECKA C POCTOM H
CTapEHHUEM IIPOLECC IMOBBILICHUS MOTEHIMANa OJHOW YaCTH XUBOW MAaTEpPUU 3a CYET APYroM ee
4acTH B MpUPOJE OOBIYHO CBSI3aH C YBEIMYEHHEM YHCIA KUBBIX CHUCTEM U OCYILECTBISETCS Yy
pa3IMyHBIX JKUBBIX CYIIECTB B caMbIX pa3HooOpasHbix (opmax. Ho kakx Obl
pa3HoOOpa3HbBl HU OBIJM NPOLECCH PA3MHOXEHHS Yy pPa3JdUMUYHBIX XHUBBIX
CymecTB, OHHU B KAaxXJAOM cJydyae OCHOBaHBb Ha OJHOM HU TOM Xe€
ABJIE€HUN, & MMEHHO HAa NOBBIIIEHUU NOTEHUHMANAa OJHOMN YAaCTU XHUBOH
Maccbl 3a C4Y€T DJHEPruu JAPYroMm YAaCTU MACCHl KUBOU CHUCTEMBI.

[Ipexxae yem meperTd K OMUCAHHWIO Pa3IMyYHBIX (OPM Pa3MHOKEHHUSI KaK YaCTHBIX CIy4yacB
TOr0 OCHOBHOI'O MpOIlecca, Mbl JOJKHBI BHUMATEIbHEE PacCMOTpPETh caMblii mpouecc. Kak Mbl
y’€ TOBOPWJIM B BBOJIHOM YaCTH, B HEM JICCTBUTEIIBHO CIEAYET BUIETh OCHOBHOW MPOIIECC KUBOM
MaTEepUU: BeJlb UMEHHO OH MO3BOJISIET HAM PAaCCMAaTPUBATh CUCTEMBI, JIMIIICHHBIE 0OMEHa BEIECTB U
COBEPILEHHO M30JMPOBAHHBIE OT HE)KMBOW MATEPUHU, B KAYECTBE JKUBBIX, [IOCKOJIBKY B pE3yJIbTaTe
ATOTO Mpoliecca He AO0MyCKaeTCsl BRIpaBHUBaHUE 03 U3MEHEHUSI CUCTEMHBIX YCIIOBHIA, a, HAO0OPOT,
MPOU3BOIUTCS paboTa MPOTHUB HACTYIUJICHHS PaBHOBECHSI 3a CYET HHEPrHUH CTPYKTYPHBIX CHII
cuctembl. Clie0BaTeNnsHO, ATOT Mpolecc OyAeT BCeraa MpONCXOAUTh B T€X CIydasx, Korja 0OMeH
HEBO3MOKEH. MBI mMMeeM Torjaa mepen coOOW CHUCTeMy, HEPaBHOBECHOE COCTOSIHHE KOTOPOM
o0yciioBieHO ae(GOopMUpPOBAHHBIM HEPABHOBECHBIM COCTOSIHUEM COCTAaBIISIONIUX €€ MOJICKY,
CHUCTEMY, KOTOpasi U30JIMPOBAaHA OT APYTUX MOJIEKYJ, XMMHUYECKYI SHEPIHMI0 KOTOPBIX OHA MOrJja
OBl UCIIOJIL30BATh IMMyTEM aCCUMIUISAIIUU IS pa00Thl. MBI y’ke TOBOPHIIM, YTO B 3TOM CIIy4ae >KUBas
MOJIEKYyJIa cTajga Obl TpUOIMKATHCS K PABHOBECHOMY COCTOSHHIO, KOTOpOe, O€3yCIIOBHO, H
HACTYIUJIO ObI 6€3 BCAKOTO M3MEHEHUS MOTPAHUYHBIX YCIOBUM, TOCKOIBKY KPOME ATOW MOJIEKYJIBI
HE UMEETCS IPYTUX pabOTOCMOCOOHBIX CTPYKTYP, T.€. IPYTUX PaOOTOCIIOCOOHBIX YacTeH CHCTEMBI.
Coxpanenue XKe win BOCCTAaHOBJICHHE HEPABHOBECHOTO COCTOSIHUSI MYTEM MOCTYIUICHUS SHEPTUU
M3BHE O3HAyano Obl JMHAMUYECKOE PAaBHOBECHE C MCTOYHUKOM PalbOThI, JEKALUIUM BHE CHUCTEMBI,
T.€. MBI ONSTh-TAKM HE MUMENU Obl KMBOM cucTeMbl. To ke camoe MMeJo Obl MECTO W B CiIydae
0O0JIBIIOrO YHclia TAaKUX MOJIEKYJ >KMBOM MaTepuu, eciau Obl HEe CYLIECTBOBAJIO BO3MOKHOCTU
B3aMMOJEUCTBUS MEXAY HUMH U ITH MOJCKYJIbl ObUTH OBl HE3aBUCHUMBI IPYT OT JpyTa.
Ho ecnn Takoe B3auMozaeiicTBUE BO3MOKHO, U MOJIEKYJIBI HE HE3aBUCUMBI APYT OT Apyra, TO TOraa
SHEPrusi, OCBOOOKIAIOIIASCS MTPH MPOIIECCE BHIPABHUBAHUS B OJITHOM TPYIINE MOJIEKYJ, MOXKET OBITh
MCIIOJIb30BaHa JJis YBEIMUYEHUSI CBOOOJHON SHEPTUM, T.€. CPEIHEr0 PacCTOSHUS OT PAaBHOBECHOIO
MOJIO’KEHUS, WU MOTCHIMANA IPYTHX MOJEKYJ, U Mbl HIMEEM Mepesl cOO0i KUBYIO cHCTeMy 0e3
oOMeHa BemlecTB. Mpl He CTaHEM 3/I€Chb BJABaThCS B PACCMOTPEHUE TOr0, KaKUe CTPYKTYpHbIE
YCIIOBUSL HEOOXOIUMBI HJIsi ATOrO B3aUMOJCHCTBUS. BO BCAKOM ciydae, MbI JIOJDKHBI 3/€Ch
JIOIYCTUTh HaJW4YU€ BECbMa TECHOM CBSI3M MOJEKYJ] JIPYr C JIPYroM. Y HBIHE CYIIECTBYIOIIHUX
JKUBBIX CHCTEM JTH YCJIOBUS HECOMHEHHO OBLIM BBITIOJIHEHBI, TAK KaK BEllb TOJIBKO TaKUE CUCTEMBI
Y MOTJIM COXPAHUTHCS; B MPOTUBHOM CJIydae OHHU JIOJKHBI ObUIH Obl yMEpEeTh Yepe3 ONpeesieHHOEe
BpeMs Jake Mpu Hanuuuu oOMeHa. Ha ocHOBaHWU, BBIIECKa3aHHOTO MBI MOXKEM 3TOT OCHOBHOM
IpoLecC, CIOyKalmuii 06a3ucom [ BCeX SBJIECHUN pPa3MHOXKEHHsSI, IMPEACTABUTH CIIEIYIOIINM
obpazom.

Ecau MBI mpuMeM, 4TO BCE MOJIEKYJIBI B Ka)K/IbIi JTaHHBI MOMEHT HAaXOJSTCS B OJMHAKOBOM
COCTOSTHUM U, CJIEIOBATEeNbHO, B OJMHAKOBOM PACCTOSHUU OT Hele(OPMHUPOBAHHOTO COCTOSHUS
paBHOBECHS U 0003HAYMM YHUCIIO MOJEKYJ B MOJOXKEHUH | (10 coBepllIeHUsI OCHOBHOTO IPOLIECCa)
yepe3 Nja B nonoxkenuu Il (mocne coBepiiieHUs: OCHOBHOTO Ipoliecca) uepe3 Ny, MOJIEKYJISIPHBIHA
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BEC JKMBBIX MOJIEKyJ] uepe3 M, Tormga, eciam cBoOomHas
SHEPrusi IpU OCHOBHOM MIPOLECCE HE YMEHBIIAECTCS, MBI
nMeeM:

F=mup=MNpn=Const. wu Ny = Ny,
WK B rpaduueckom uzobpaxenuu (puc. 7).

[Inomaau nByx yerbipexyroabHUKoB 0N A u ON>BL,
JOJKHBI OBITH paBHbL. HO B 1€HCTBUTENBHOCTH 3TO HE UMEET
MecTa, U N| MOJIEKYJI B COCTOSIHUM | TOKa3bIBaIOT pa3jinuHbIE
paccTosiHUs OT TOJOXKeHUs paBHoBecus. WM mpu maHHOM
OTIpEICJICHHOM paclpe/ie]ICeHUH MOJIEKYJl KOJIMYECTBO UX B
cocTosiHUM |, mazaroiiiee Ha UHTEpBaJIax, PaBHO: Puc].

daN, G

dp
Uepes N; = Nj(1) Mbl 0003Ha4YaeM YMCII0 MOJIEKYJ B COCTOSIHUU | Kak GyHKIIHIO OT L.
Takum oOpa3om, 00IIIee KOTUIECTBO MOHeKyJI Oyner:

N, = .[ dN]

a BCs CBOOO/IHASI DHEPT S )KMBOM CHUCTEMBI B cOCTOsTHUU | OyaeT

M A
N, B

Y

+OOdN
F1=M-Id—uludu
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+OOdN
—ud
. _ﬂ_iduu [
"om Tled
du H

B cocrossanum 1I, T.e. mocie coBepiieHUsT OCHOBHOTO IIpoliecca, CBOOOJHAsT DHEPrus
BBIPA3UTCA Yepe3

dN

A Tak Kak OoT BO30Y>KJIEHUS WIN /:[e(bopMaum/I MOJIEKYJI HX MOJIEKYJIIPHBIN BEC HE MEHSETCS U
CBOOOHAS SHEPTHUS IPU OCHOBHOM TIPOIlecCe He MGHSICTCH, TO F'| — F,, 1 MBI UMeeM:

+oodi

B nmanbHeliniemM Mbl onepnpyeM Cpe,I[HI/IMI/I 3HAYCHUSIMU HWMEIOIIUXCS BEIUYHMH, TaK YTO
HampuMep | Ui JIF0OOTO COCTOSHHSI O3HAuYaeT BEIMYHMHY, KOTOPYKO MbI ISl COCTOSIHHS |
0003HAYMIIN Yepe3 ;.

MBI yKe TOBOPHIIM, YTO B €CTECTBEHHBIX YCJIOBHUSAX 3TOT MPOIECC y HBIHE CYIIECTBYIOMINX
JKUBBIX CYIIECTB BCTPEUYACTCS] HE B CBOEH TEOpETHUYECKHU Hambojee MpocToil ¢opme, a Bceraa B
COCJIMHEHUH C TIPOIIECCOM Pa3MHOMKEHHs. JTO CTAHOBHUTCS TOHSTHBIM, €CJIIM MBI BCIIOMHHM, YTO
MOCTOSIHHASL JKU3HECIIOCOOHOCTh HE BIIOJIHE OOECIedeHa Jaxe JUisi TOW CHCTEMBI, y KOTOPOM
OCHOBHOHM TIPOIIECC TPOTEKAET TMEPHOIMYECKH M TEM CaMbIM OOYCIIOBJIHMBAET 3Ty IOCTOSHHYIO
KU3HECIIOCOOHOCTh: BEIb JIOCTATOYHO OJHOTO CIy4YyalHOro KoJjeOaHWs BHEIIHUX YCIOBH,
BBIXOJISIIETO 32 TPEAeTbl KPUTHUECKUX TPaHUI] (PU3NOJIOTHYECKOW MPHUCTIOCOOIIIEMOCTH, YTOOBI
Hallla CUCTEMa HOFI/I6JI3. " HC OCTaBUJIa HUKAKHUX CJICIOB CBOCTO CYHICCTBOBAHUS. HOSTOMy MbI HE
MOKEM KaTerOPHUYECKH YTBEPXKIaTh, YTO HE BO3HUKAIM W HE CYIIECTBOBAIM TAaKHE CHUCTEMBI,
KOTOpBIE yke 00Jamamy oOMEHOM U MEPUOIUYESCKU COBEPIIATHN MOBBIIMICHHUE MOTEHIAIA OJIHOU
9acTH CHCTEMBI 32 CUET OCTAIBHBIX YaCTEH, HO eIle He Pa3MHOKAITUCH.

Y HCKOTOPBIX OPraHu3MoOB, OJHAKO, U B HACTOSAIICC BPCMA MbI BCTPEHACM I3TOT OCHOBHOM
MpoIlecC BHE CBS3HM C pa3MHOKeHHeM. OOBIKHOBEHHO 3TO MMEET MECTO IpU HeOJIarompusiTHBIX
BHCIIHUX  YCJIOBHUSAX, T.C. Korga O9TU  YCJIOBHA BBIXOIAT 3a IMPCACIIbI, AO0ITYyCKAacMbIC
(hU3MOJIOTHYECKON MPUCITOCOOIIEMOCThIO, U KOTIa YK€ HE MOXKET OCYIIECTBIATHCS OOMEH. DTO —
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MPOIECC IHIIUCTHPOBAHUS, HAOMIOJAaeMBbIi HAMH Y MHOTHX OJHOKJICTOYHBIX M HE CBS3aHHBIH C
pasMHOKeHHeM. Ho eciii y CyIecTBYIOMUX B MPUPOJEC OPraHU3MOB OCHOBHOW MpOIIECC U HE
BCTpEUaeTCs B CBOCH TeOpeTHUYeCKH Hambojee mpocToit ¢hopMme, T.e. MePUOJUIECKH MOBTOPSSCH U
obecrieurBasi TEM CaMbIM TIOCTOSIHHYIO KHU3HECIIOCOOHOCTh OpraHu3Ma 0e3 BCSIKOTO pa3MHOXKECHHS,
TO 3Ty €ro HauOoliee MPOCTy0 (HOPMY MOKHO OCYIIECTBUTH Y MHOTHUX OPTaHHU3MOB ITyTEM
JKcTiepuMeHTa. J[Jis 3TOro Mbl y Takoro opraHu3Ma JOJKHBI JIOMYyCTUTh OOMEH BEIIECTB JI0 TOTO
MOMEHTA, KOT/Ia Y HEeTO JOJDKEeH ObUT OBl HACTYNUTh OCHOBHOU mporiecc. HacTyruieHuto ke camoro
mpoiecca B €ro eCTeCTBEHHOW (opMe MBI JOJKHBI MOMEIIaTh, TaK KaK OH BEIb CBSI3aH C
pasMHOkeHreM. Clie10BaTeIbHO, MBI JIOJKHBI BBI3BATh OCHOBHOM MPOIECC HCKYCCTBEHHO 1O €T 0
€CTEeCTBEHHOTO HacTynjJaeHus. Jag 3Toro CymecTBylOT JBa IyTH: MBI MOXEM,
npekpaias oOMEH, BBI3BAaTh BBIPAaBHUBAHUE JePOPMUPOBAHHBIX MOJIEKYJ >XHBOTO BEIIECTBA,
MpUYEM BCJICACTBUE BBIIICYKA3aHHOTO B3aMMOJICUCTBHS HDHEPTUs, OCBOOOXKIAIOIMIASCS MPH
BBIPABHUBAHUU OJTHOM YacTU MOJIEKYJI, TIOWET Ha IMOBBINICHUE MOTCHIIMANA OCTAIBHBIX; WU K
Py TOMOIIM MECTHOTO BO3JICHCTBUS, Pa3pyIICHUs CTPYKTYPhl B OMNPEIEICHHOM MECTE€ MBI
BBI3bIBACM BBIPABHUBAHUE Y HE3HAYUTEIIHHON YacTU MOJIEKYJI;, TOTJa, €CIU TOJIBKO 3Ta CTPYKTypa
HE TpHUCIOCcO0IeHa CHEIUaIbHO JJIs KaKOWM-HUOYb BHEIIHEW paOdOThI, HACTYMHUT TOT K€ CaMBbIi
MIPOIIECC, MTOCKOJIbKY OCBOOOKIAIOIIASICSI SHEPTUS ATHX MOJIEKYJI MOBBICUT MOTEHIIMAT OCTAIbHBIX.
OpmHako 3TH JIBa Cydas B OJHOM OTHOIIEHWH PE3KO OTJIMYAIOTCS APYT OT Apyra. B To Bpems
KaK TpH HUCKIIOYCHHH BO3MOXKHOCTH OOMEHa, HampuMep MpH TOMOIIM TOJOAAHHS, OCHOBHOM
MpOIIECC TIOBBIINICHHs TOTEHIMaja OJHOM 4YacTH 3a cYeT JAPYyrod JOHKEH HACTYyIUTh C
HEOOXOMMOCTBIO, TOCKOIBKY MBI MMEEM JENO0 C XUBOW CHUCTEMOH, BO BTOPOM CIy4yae 3TO HE
SABJISICTCSL  00s3aTeNbHBIM. A HMMEHHO, €CJIM MBI IyTEeM MECTHOTO pa3pylICHHs CTPYKTYpPbI
OCBOOOKJ]aeM DHEPrHI0 YacTH MOJIEKYyJl, HO HE HUCKIIYaeM BO3MOXKHOCTH OOMEHa, OCHOBHOM
MIPOIIECC MOXKET M HE HacTynaTh. HepaBHOBECHAass CTPYKTypa OCTaIbHBIX MOXKET IMOIICPKUBATHCS
npu oMoIu oOMeHa, CUCTeMa MOXKET JaKe eIlle PAacTH 3a CYET MOCIEAHEro, HalpuMep, €CJIM OHa
elie He JOCTHUTJIa CBOCH IpaHUIbl aCCUMIUIAIINK. DTa Pa3HHUIA CTAHOBHUTCS SICHOM, KaK TOJBKO MBI
BCIIOMUHAEeM Hally cxemy oOmeHa BemiecTB (ctp. 75). Korma oOMeH HCKIIOYEH B pe3ylibTare
aOCOJIIOTHOTO TOJIOJIaHUS, TO MBI HMeeM JaepopMUpOBaHHBIC, aKTHUBHBIC, T.C. OO0JAIAOIINE
OCTATOYHBIMHM BaJICHTHOCTSIMU MOJIEKYJbl (£'), KOTOpble MHOKHBI TEPEeHTH B PaBHOBECHOE
COCTOSIHHE, €CITH HE CTAJIKUBAIOTCS C MUIIEBBIMH MoJiekyjamu N. Ho Tak kak 3Ta BO3MOXHOCThH B
HAIlleM CIy4yae HCKIIYEHA, TO JODKEH HACTYNMHUTh OCHOBHOM TPOIIECC, BO BpeMs KOTOPOTO
MOJIEKYJIBI BCTYTAIOT BO B3aMMOJICUCTBHE JIPYT C APYTOM IMPUMEPHO IO CICAYIOMICH CXeMe.

E' E” Thitng +Q \

N ~ :

E!

Bo BTOpOM ke citydae, KOrja Mbl IyTEM HapyLIEHUs] CTPYKTYpPbI 3aCTaBIIIEM YaCTh MOJIEKYJI
[epeXOoJUTh B PAaBHOBECHOE COCTOSHHE, HO HE BBIKJIIIOYaeM OOMEHa y OCTajJbHbIX, OCHOBHOM
IpOIeCC MOXET W He HACTYMUTh. 3/1€Ch TNHIIEBBIE MOJEKyJdsl N 1O MeHbIIeH mepe OynyT
KOHKYPHpPOBAaTh C MEpPEeXOJAllMMU K pPaBHOBECHUIO, JIMUIEHHBIMU (BCIEACTBUE HApYLICHUs
CTPYKTYpBbI) 0OMEHa MOJIEKYJIaMH JKUBOTO BEIIECTBA, 3a CPOJACTBO C OCTAIBHBIMU MOJEKyJIaMu E'.
Ho Benp cymecTtByrolye HbIHE B NPUPOJE OPraHU3Mbl  COXPAaHWIM  IOCTOSHHYIO
KU3HECIIOCOOHOCTh UMEHHO OJ1aroiapsi TOMy, 4YTO OHU OCYILECTBWIIM JJAHHYIO 3aKOHAMU JBU)KCHUS
KHUBON MaTepUH BO3MO>KHOCTb OOMEHa BEIeCTB, He0OXoaumoro Jliist ux CyIliecTBOBaHUS; OITOMY
MBI JTOJIKHBI 0’KUJaTh, YTO Yy HBIHE CYIIECTBYIOIIMX >KUBBIX CUCTEM OCHOBHOM MpOIIECC HACTYMUT
JMIIb HOCTOJBKY, MOCKOJbKY Y>K€ HEBO3MOXHO COXpaHEHHME IpH momouu odomeHa. Ilostomy B
TaKOW KOHKYpEHIIMH OOMEH, T.e. CBS3bIBaHHE CBOOOIHBIX BAJIEHTHOCTEH MOJEKYJ E' MoJeKylamu
N, Oynet nobexaaTh OCHOBHOM IpoOIiece, T.€. CBA3bIBAHUE TAaKUX BAJICHTHOCTEH MoJeKyjJamu E', 10
TEX TOp, MOKa ATOT MPOIECC MPUBOANT K YBEITUUYECHUIO CBOOOIHOW SHEPTHUH CHCTEMBI B IIETIOM, T.€.
IoKa He Oy/eT JOCTUrHyTa rpaHuna pocrta. [IpenBocxuinas nanbHeiInee, Mbl yXkKe 37€Ch MOXEM
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CKa3aTb, 4YTO MMCHHO TaK OOBSICHSIIOTCST T€ q)aKTBI, Ha OCHOBAHHMHU KOTOPBIX FapTMaH u I/IOJIJIOCl
MPUHUMAJIM, YTO KJIETKa BCErja CIOCOOHA JIEIUTHCS, HO YAEPKUBAECTCS OT JIEJeHUsS pOCTOM. Tak
KaK BCSKHUH MPOIECC Pa3MHOXKEHHUS, a, CIEAOBATENIbHO, W JCJICHMS, KaK YKa3aHO, IOKOUTCA Ha
OMMCAaHHOM HaMHM OCHOBHOM Iipoliecce, To 3Ta Teopus Momnoca u ['aprmMana He o3HayaeT HUYErO
Apyroro, Kak 1o, 4To OCHOBHOM nponecc MOKCT HACTYIIUTH TOJIBKO IOCJIC NOCTHUIKCHUSA I'PAHUIIBL
pocta. Ho eciu uckiitoueHa BO3MOXKHOCTh OOMEHa U CJIeI0BaTeIbHO aCCUMMWIIALINS, TO OCHOBHOM
MpoLecc ¢ He0OXOUMOCThIO HACTYIUT U HE3aBUCUMO OT JOCTHIKEHHS TPAHMIIBI POCTA B KaYECTBE
IpolLecca, XapaKTepu3yIoUlero KMByI0 MaTeprio B OTCYTCTBUM OOMEHA, HA OCHOBAHMU YEro MbI U
0003HAYMIIN €T0 KaK «OCHOBHOM MPOIIECC).

Kak ckazaHo, OCHOBHOI mpoliecc HU B TOM, HU B JPYroM Ciy4yae HE CBSI3aH 00s3aTEJIbHO C
IponeCCOM PA3SMHOXCHUA WM IACJICHUA. 9t0 COCIUHCHUC O6OI/IX MponecCcoB ABJIACTCA, KaK MBI
MOKa3aji, BO3MOXKHOCTBIO, KOTOpasi COJEP>KUTCS B (hopMe ABMKEHUS >KMBOW MaTrepuu U Obuia
OCYHICCTBJICHA B XOJA€ UCTOPUH, IPUYCM 3TO OCYHICCTBJIICHUC 6BIJIO HGO6XOI{I/IMLIM YCJIIOBUCM JIA
MOCTOSIHHOM KM3HECIIOCOOHOCTH >KMBOW MAaTE€pUM U IO3TOMY OCYILIECTBUJIOCH Y BCEX HBIHE
CYHICCTBYIOIIUX OpPraHUu3MOB. B CUlly O9TOro MJId JSKCICPUMCHTAJIBHOIO, IMICPHUOIUYCCKOIO
BBI3bIBAHUSI OCHOBHOIO TMpolecca 0e3 pa3MHOKEHHUs, T.e. JJsI 3KCHEPUMEHTaJIbHOTO
NOCTOSIHHOTO COXpPaHEHUS CYUeCTBOBaHUA IKHUBOW MaTepuum 0Oe3
Pa3zMHOXEHHU s, HEOOXOAUMON NPEINOCHUIKONW SBIISETCS BO3MOXHOCTh BBI3BaTh OCHOBHOI
IIPOLIECC 10 €r0 €CTECTBEHHOI'0 HACTYIUICHMs. BTOpON IPEANOChUIKON SABISETCA, KaK Mbl BUJIEIIH,
BBI3bIBAHME JTOrO IIpollecca MPU IOJHOM MCKJIIOYEHWH OOMEHa, T.e. IyTeM aOCOJIOTHOrO
ToJIOJaHus; €CJIU K€ MbI €T0 BbI3bIBAJIM ITYTEM HCIIOCPCACTBCHHOI'O Pa3pyHICHUA CTPYKTYPhBL O,Z[HOﬁ
4acTH, TO K ATOMY NPUCOEIUHSETCS HOBOE YCJIOBHE, @ UMEHHO MBI JIOJKHBI BbI3BaTh OCHOBHOM
IIPOLIECC TIOCTIE TOCTHKEHUS TPaHULIbI POCTA.

Msbl 3HaeM, 4TO HaM JEHCTBUTENBHO YJIAeTCsl COXPAHUTh Y HEKOTOPbIX OPraHu3MOB
MOCTOSIHHYIO KM3HECIIOCOOHOCTh 0€3 Ppa3MHOXKEHHs IyTeM MEepUOJUYECKOr0 TOJOAAHUS WIH
IEPHOIMYECKIX MECTHBIX HapyLieHuil crpykTypbl. Tak, ['91a (Goetsch)? cMor, Kak H3BECTHO, IpH
IIoOMOIIH MMCPUOAUYCCKOTO TOJI0AaHUA MOCTOAHHO IOAACPKHUBATDL XKU3Hb Yy TU/P, a FapTMaHy3 9TO
yAaJoCh JOCTUYBL C Stenostomum IMyTeM MOBTOPHBIX aMITyTallMid, MPUYEM 3TH OPraHU3Mbl HE
pasMHOXanuck. Toro ke camoro noOwics ['apTmMan M ¢ OIHOKJIETOYHBIMU Stentor m Amoeba
proteus TaKKe MpHM TOMOIM ammyTarmii. Ombitsl Xeiiera® roBopaT B moms3y BO3MOXKHOCTH
AOCTHXKCHUSA TaKUX KC PE3YJIbTATOB Y OJHOKJICTOUHBIX H IIYTEM TOJIOJAaHUSA, IOCKOJIBKY CMY
yAaJI0Ch 3aCTaBUTh KUTh KYJbTypy 0€3 pa3MHOXKEHHUS MPH MOMOILM COOTBETCTBEHHOU JO3UPOBKU
IINTaHusd.

HenocpenctBeHHOE 3KCNEPUMEHTAIBHOE J0KA3aTeIbCTBO HAIIEHd TEOpUH, Kacaroulencs
MCXaHHM3Ma JOTOI0 sABJICHHA, AAKOT OIIBIThI, IIOCTAaBJICHHBLIC B MoOen na60paT0pHH n 1o MOouM
pykoBozcTBoM A. M. I'panoBckoii’. O6bekTOM cIyxm1 KiIoH nHdysopun Oxytricha, koTopsiid
coJiepkalcs B CeHHOM Hactoe. [Ipexxze Bcero, Ham yAajaoch IMOKa3aTh, YTO Ha JIIOOYIO ONEpalmio,
OyIb TO OTpe3aHMe YacTU WJIM TOJIBKO HaJApe3, T.e. Ha JIt000e MECTHOE HApYLIEHUE CTPYKTYPHI,
Oxytricha oTBe4aeT peKOHCTPYKIIMEH SAEPHOTO anmnapara, KoTopas aHaJIOTHYHa (PU3HOTOTHUYECKUM
IpoLeccaM «OMOJIOKEHUS» MPU IHAOMUKCHCE, WK napTeHoreHnese. CieaoBarenbHO, 3TH MPOLIECCHI
MOTYT CIY>XUTh MOP(OJIOTHMYECKHM BBIPAKEHWEM HACTYNHUBIIETO OCHOBHOIO Tmporecca. Ecmu
MPaBWJIbHBI BBIIICIIPUBEACHHbIE NPEJICTABICHUS O POJM AITOrO Ipollecca U €ro OTHOLIEHUS K
0o0MEeHy, TO TaKOW MPOLECC PEKOHCTPYKLMH, KaK PEaKIMs Ha MECTHOE MOBPEKICHUE, HE JTOJIKEH
HACTYTaTh Ha JIF000M CTaJuu *KU3HU KIeTKU. OH He T0JKEH HACTYIaTh Y MOJIOJBIX KJIETOK, elle He
JOCTUTIIIUX cBOEH rpaHvllbl ACCUMWIIANNHN, U JOJIKCH BCCr/la HACTYIATD Y CTAPLIX KJIICTOK, KOTOPLIC
y>K€ JOCTUIJIA 3TOW I'PaHUIbl UM MEPECTYNUIN Yepe3 Hee, HO €llle He MEePeluId K HOPMaJIbHOMY
pasMHOXkeHuto. Ham oObeKT nennics npu JaHHBIX YCIOBHUSAX B KOMHATHOW TeMIieparype 2 pasa B
JIeHb, T.€. 00J1a/1aj epruoioM neieHus, paBHbIM 10 — 12 gacam. [loaTromy MBI ipon3Benu 00JIbIIOE
KOJIMYECTBO omepanuii (Hagpe3 WM cpe3aHue KyCcouka) HajJ ocoOsMu depe3 6 — 7 yacoB mocie

'"Hartmann , A. Hgemeine Biologic, S. 370, Jena, 1927.

2Goetsch W., Biolog. Zbl., Bd. 41 u 42, 1921 u 1922.

*Hartmann, Biol. Zbl., Bd. 42, 1922; Naturwissensch., H. 19, 1926; Zool. Zbl., Abt. f. Zool. und Physiologie der
Tiere, Bd. 45, 1928.

*Cheifec, Arch. f. Protistenkunde, Bd. 70, H. 1, 1930.

59, C. bBayspuA.M.I'panoBckas, buomn. x., T. I, Ne 3 m 4, 1934.
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JIeJICHUs, TpeJroJiaras, 4To MPU YKa3aHHOM TEpUOJE JEJICHUS K 3TOMY BPEMEHH TpaHHIla
ACCUMWJISILIMMA y>K€ JNOCTUrHyTa. M3 NByX CECTPMHCKHMX KJIETOK OJIHAa OlepHUpoBaiach, a Apyras
CIIyKHJIa KOHTPOJIEM; Yepe3 OMpPENEICHHOE BpeMs Mociie omepanuu o0e KIETKU OJHOBPEMEHHO
(UKCHPOBAIUCh U OKPAIIMBAINUCH. Takue K€ OIbITHI MPOU3BOJIMINCH 3aT€M C JAPYTUMHU OCOOSMU
cpa3dy WM 4epe3 Iojvaca Mocjie TOro, KaKk OHHU JEJUJIUCh, UCXOAS M3 MPEANON0KEHUs, YTO ITH
KJIETKM HAaBEpHO €lle He JOCTUIVIM CBOEW rpaHuupl accumwisimud. Bo  Bcex
MHOTOUYHMCIEHHBIX ONBITAX KJIETKH B Bo3pacte 6 — 7 wyacoB Bcerjga
pearupoBalu pPEKOHCTPYKIHUEHW SAAEpPHOro amnmaparta, OCTaBaBIIelcs B
OCHOBHOM TIIOBCIOJAY OJAMHAKOBOM. Mounoabl exe KIETKH, €le He
JOCTUTIIME CBOEW TpaHUNBl ACCUMHUISALUHMHU, HUKOIJAa HE pearupoBaiu
PEKOHCTPYKIMEW Aapa; AlepHbIA anmapaT OCTaBajiCs B TAKOM K€ IMOJIHOM IOKOE, KaK U Y
CECTPUHCKOM KJIETKH, CITYKUBILIECH KOHTPOJIEM.

BeImie MbI yka3zaniu, 4TO MpU HAPYIICHUH CTPYKTYpPbl OOMEH MPOJOJIKASTCS 10 TOCTHKEHUS
TPAHMIIBI POCTA, © OCHOBHOM IIPOLIECC HE HACTYIAET, BCIEACTBUE YEro JOMUHHUPYET aCCUMUIIALIMS;
Moclie K€ JOCTHXKEHHsI ATOW TrpaHuilbl OOMEH HE TNPOUCXOAWT, U HACTYyNaeT IOBBIIICHHUE
MOTEHI[MAJIa MOJIEKYJI 3a CYET JUCCUMUIISILIUYA HAPYLIECHHBIX, BBIPBAHHBIX U3 CBOEH CBSI3U MOJIEKYJI.
[TosToMy cinegoBano OXHUAATh TaKXe M pa3duyuil B peakuuum oOMeHa
Ha OomepaTHBHOE BO3JnelcTBUE. Ha ocHOBaHNN 3TUX COOOPa)KEHUI MBI IIOCTABUIIN TAKHE
K€ OIBITBI, HO C ONpeJelIeHueM JbIXaHus (TMOTpeOJIeHHsI KUCIOpOAa) Y OMEPUPOBAHHBIX U HE
OTICPUPOBAHHBIX (KOHTPOJIBHBIX CECTPUHCKUX) 00BEKTOB. OmpeesieHue IbIXaHus MPOU3BOIUIOCH
no merony Kambmyca. DT ONBITHI TMOKa3aliM, YTO JACHUCTBUTEIBHO y OMEPHUPOBAHHBIX
B3POCJIIBIX OPraHU3MOB JBIXaHHE Cpa3y MNOCJE ONEpamHUMU M Yepe3 4ac
nocie Hee OBINO BBHINMIE, YEM Y KOHTPONBHBIX 0COo0eii, B TO BpeMs Kak y
MOJOJIBIX OpPraHM3MOB ON€epanuss Bcerjga BbI3bIBajga IMOHHUXKEHHUE
MHTEHCUBHOCTHU AblxaHus. [Ipu onpeneneHun ke IbIXaHUS B3POCIBIX ONEPUPOBAHHBIX
ocobeil yepe3 3 yaca mocie onepanuy Mbl HAXOAWJIN MOHUKEHHE MHTEHCUBHOCTH JbIXaHUS, T.C.
oOMeH y 3TuUX 0co0eil ObUT yKe€ TaKUM JKe, KaK y MOJIOJABIX OpPraHU3MOB, Y KOTOPHIX BHOBb
HayaBLIAsICA aCCHMWIALMS IOMUHUAPYET HAJl JUCCUMUIISILIUEH.

TakuM 00pa3oM, 3TH ONBITHI JAIOT MNPSIMOE IKCIEPUMEHTATBHOE JOKA3aTEIbCTBO HAIIMX
TEOPETUYECKHUX TOJOKEHUI O COOTHOIICHUAX MEXKIY OOMEHOM BELIECTB U OCHOBHBIM IIPOLIECCOM.
W3 HUX HEMOCPeACTBEHHO BBITEKAET, YTO TaK HA3bIBAEMOE SKCIEPUMEHTAIbHOE MHAMBUAYAJIBbHOE
OeccMepTHe MOKHO OCYIIECTBUTH JIMIIbL B TOM Cllydae, €CJIM COOTBETCTBEHHOE MOpPaXEHHE —
omnepalusi — HAHOCUTCS MOCIEe JTOCTHKEHUS] TpaHUIbl acCUMUIISIIMU. Ecnu ke Mbl onepupyem 10
JOCTH>KEHMS 3TOW TPAHMIIBL, TO MBI JIOJKHBI 0KMJIAaTh IMPOTHUBOIOJIOKHOTO pe3yJIbTaTa, & UMEHHO
Oornee OBICTPOrO CTapeHHs, T.. COKPAIICHHs >KU3HEHHOTO IMKJIAa, TaK KaK B TaKOM Clyd4ae
orepanusi BbI30BET YCWJIIEHHE AaCCUMMJISILIMHU, a, CJelI0oBaTesibHO, W Oosiee ObICTpoe NaJeHHe
OTEHIIMANA, B OSITKOBBIX MOJIEKYIaxX. UTO 3TO AeHCTBUTENBHO TAK, TOKA3AIIM HAIIN OIIBITH .

MBI BUIUM, YTO Y HE BBIPOCIIMX 0COOEH MOBTOPHBIE ONEPALIMU TOCTOSTHHO NMPUBOJAT K OoJiee
OBICTPOMY JIETICHHI0O M K CMEpPTH, B TO BpeMs KaK y B3pPOCIBIX OHH MEMIAIOT JEJICHUI0 H
3HAYUTENIbHO YUIMHAIOT COXPaHEHHE KUBOU MaTepuu 0e3 pa3MHOKEHHUSI.

Ho MBI 37€ch HE MMEeM HHKAKOro MpaBa TOBOPUTH O OECCMEPTUU OIHOTO M TOTO JKE
UHAMBUAYYMA. DTO BUAHO U3 TOTO, YTO OECCMEpTHE 3/1€Ch O CYLIECTBY OOYCIIOBIIMBAETCS TEM K€
CaMBbIM TMPOIIECCOM, TEM KE MEXaHU3MOM, YTO ¥ Pa3MHOKECHHE, T.€. BOSHUKHOBEHHE HOBBIX 0COOCH,
U 4TO BBI3BaTh TaKoe OECCMEpPTHE MOXKHO JIUIIb MOCTOJIBKY, OCKOJIbKY BBI3BIBAIOT 3TOT MpOIIECC.
Mb1 uMeeM 37€Ch A€N0 C LUKIMYECKUM BbI3BIBAHHUEM MOJIHOM PEKOHCTPYKUUU U TOBBIIICHUS
MOTEHLIMaNa 332 cYyeT COOCTBEHHOM CTPYKTYpPHOM 3HEpPruM MpU BPEMEHHOM BBIKIIOYEHUU OOMEHa,
T.. ¢ 0oOpa3oBaHHWEM OJIHOH, a HE JByX WU HECKOJIBKHX OCO0€H, KaK 3TO HMeJIO Obl MECTO
HOPMAJIBHO IPY OTCYTCTBUH SKCHEPUMEHTAIIBHOIO BMEIIATENBCTBA. PEKOHCTPYKIMSA HHINBHIYyMa
Ipy MOMOIIM OCHOBHOI'O Ipoliecca, Ha KOTOPOM IOKOUTCS BCSKOE Pa3MHOKEHUE, BBI3BIBACTCS
SKCHEPUMEHTAIBHO, IPHUYEM TOJIbKO HAPYLIAKOTCS CBSA3aHHBIE C OJTUM IPOLECCOM  SIBICHUS
Pa3MHOKEHHUS.

WTak, Mbl BbIBEJIM COOTHOIICHHSI MEXTYy OOMEHOM BEIIECTB M OCHOBHBIM IIPOLIECCOM B €ro
CBSA3M C DPa3MHOXKEHHEM W3 HalIMX OOIIMX 3aKOHOB JIBIDKEHHS, He Mpuleras K KaKuM-JIHOO

'Loc. cit.
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CIeIMaJIbHBIM, OTPAaHUYUBAIOIIMM JOMyIIEHUAM. [lo3TOMy MBI JODKHBI MPUHSTH, YTO ITH
COOTHOIIEHUS, XOTS U B Pa3IU4YHON (popme, BCTPEUAIOTCS y BCEX JKUBBIX CYLIECTB, T.€. KaK Y
MHOT'OKJIETOYHBIX, TaK U Y OJJHOKJIETOUYHBIX. MBI YK€ TOBOPUJIU, YTO MPU MOMOIIH MEPUOANIECKOTO
TOJIOAHUS WJIM TEPUOANYECKUX ONEpPALMM yNaeTcs BbI3BATh TAaK HA3bIBAEMOE WHAMBUIYAJIBHOE
OeccMepTHe U Yy MHOTOKJIETOYHBIX. HO 3TO COBEpIIeHHO Te e BO3JCHCTBHS, KaK U T€, KOTOPHIC
npuBeny (M HA OCHOBAHHWM HAIIMX TEOPETHUYECKHX COOOpaKEHWW W JOJDKHBI OBUIM TPUBECTH) K
MOMOOHBIM pe3ylibTaTaM y OJHOKJIETOYHBIX. JlomylieHrne MpUHIMIHAIBLHO WHBIX MEXaHHU3MOB H
COOTHOIIICHUH JIsl ATOTO Ciydast ObLJI0 OBl MOATOMY, IO KpaitHel mepe, 0oubiioi HaTsbkko. Ho
KOHEYHO (OPMBI, B KOTOPBIX ITOT MPOLECC MPOSIBISICTCS y OJHOKIETOYHBIX U MHOTOKJIETOYHBIX
WIK y PacTeHUM W >KUBOTHBIX, HACTOJIbKO PA3JIMYHBI, YTO TPYAHO OBIBAET MOJMETHUTH B 3TOM
MHOT000pa3uu HCTOPUUYECKUA H3MEHSIOIIECECS W PA3BUBAIOIIEECS TPOSBICHHE OJHOW U TOW Ke
3aKOHOMEPHOCTH.

[TonsTHO MO3TOMY, uTO BelicmMaH, MCXOAMBIIMK W3 HAOMIOACHWIA M YPOBHS HAYKH TOTO
BPEMEHH, CUHTAN, YTO MEXAYy OJHOKJIETOYHBIMU W  MHOTOKJIETOYHBIMU  CYLIECTBYIOT
MIPUHIMITHATIBHBIC PA3JIMYUsS B OTHOIIEHUHM PAa3MHOXKEHUS U OeccMepTusi. BBuay Toro, 4to OH MOr
3aMETUTh TOJBKO Pa3IMYHbIE MPOSBICHUS IMPOLIECCOB PA3MHOXKEHUS, KO HE MOTr 3HaTh OOIIHe
3aKOHOMEPHOCTH, Ha KOTOPbIX OHU OCHOBaHbI, OH MOT MPUHTH K Pa3[eieHUI0 KUBOM MaTEepUu Ha
JIBE€ 4aCTM — HA COMY M 3apOJbIIIEBYIO IUIa3My, W3 KOTOPBIX IMepBas CMEPTHA, a BTOpas —
oeccmeptHa. Eciii MBI OTOpOCHMM HAlllM TPEJCTABICHUS O COOTHOIICHUSX MEXAY OCHOBHBIM
MPOLIECCOM U OOMEHOM BEILECTB, a TaKkkKe 00 OCHOBHOM IIpoliecce, KaKk O CaMOM CYIIECTBEHHOM
MPOSIBJICHUU 3aKOHOB JBWKEHUS >KMBOM MAaTepuu, TO HA OCHOBAaHHUU HEMOCPEICTBEHHBIX
HaONO/IeHUN Mbl C HEOOXOIUMOCTBIO MPHUAEM K TaKOMY pa3/ejeHUIO >KMBOM MaTepuH Ha JIBE
yacTu. Beap HEMOCPEACTBEHHO MBI BCETAa HAOIIOaeM, YTO BCE, MHOTOKJIETOUYHBIE Pa3MHOKAIOTCS
IIPY TMOMOULIM 3apOJBIIIEBBIX KJIETOK, IPUYEM KIETKM HMX Tela YMHPAKT, U TOJIBKO ¥y
OJIHOKJIETOYHBIX, Y KOTOPBIX COMaTH4YecKas KJIeTKa TaK CKa3aTh COBIAJAET C 3apOJAbILIECBOMH,
HACTYTaeT He CMEPTh, & Pa3MHOKEHUE (JIeJIeHHE KJIETOK). Bhlllie Mbl IpUBEIH 3KCIIEpUMEHTANIbHBIE
JI0Ka3aTeNIbCTBA TOTO, YTO TaK Ha3bIBaeMOE «OECCMEpPTHE» CBSA3aHO C OCHOBHBIM IMPOLIECCOM, T.€. C
OTMHPAHHUEM OJHOM YaCTH KUBOW MACChl U C PEKOHCTPYKIMEW APYrol €e 4acTu, MPUBOIALIEH K
MOBBIICHUIO NoTeHIMana. OnbiTel ['apTMana u ['3Tya HaJl MHOTOKJIETOYHBIMU TOKa3bIBAIOT, YTO
MBI U 37IeCb UMEEM JIEJI0 C TEM K€ caMbIM MpoieccoM. CienoBaTenbHO, pa3MHOXKEHHE Oa3upyercs
KaK Yy MHOTOKJIETOYHbBIX, TAaK U Y OJHOKJIETOUYHBIX HAa OJHOM U TOM € OCHOBHOM Ipoiiecce. Ho
TOrJa OTnajaeT HeOOXOIMMOCTh pa3ZesieHus )KUBOM MaTepUH HA CMEPTHYIO COMY M OECCMEpPTHYIO
3apojbllieByl0 IuiasMy. HempepsiBHOEe HOBooOOpaszoBaHUE 3apoOBIMIEBHIX
KJIE€TOK M3 INMOKOJEHHS B MOKOJEHHE Y MHOTOKJIETOYHBIX HPOUCXOIUT
BCJIEACTBUE MpoOIEecca OTMUPAHUSA KJIETOK TeJla 3a CUYET CTPYKTYpHOH
SHEpPruu TMNOCJIEIHHUX TaKkKe, KaK Ppa3MHOXEHHE OJHOKJIETOYHBIX
NPOUCXOIAUT 3a CUYET CTPYKTYpPHOHM DHEPrUM Te€X YacTeH KIETKH,
KOTOpble NMPHU ABTOM HEH30E€XHO YMHUPAIOT. OTa CBI3b MEKIY 3apOJBIILIEBHIMU U
COMATUYECKUMHU KJIETKAaMH HEMOCPEICTBEHHO BBITEKAET W3 HAUIErO IOJIOKEHUS, M0 KOTOPOMY
BCSIKAW ITPOLIECC PA3MHOKEHHUsS ITOKOUTCS Ha OCHOBHOM ITPOLIECCE; MOJI0KEHHUE KE 3TO MBI B CBOKO
ouepe/ib MOJYYHSIU MyTeM NMPUMEHEHHs HAIIUX OOIIMX 3aKOHOB ABMXKCHUS XKUBOH Matepuu. [lpu
UX MOMOIIY Mbl MOXEM HE TOJBKO OOBSICHUTh Pa3MHOXKEHHE OAHOKIETOYHBIX U MHOTOKJIETOUYHBIX
He mpuberasi K pa3felieHUIO KUBOW MAaTepUH HA JIBE YaCTH, HO MOXKEM TaKXKE MOHATH LEJBIA P
npyrux (akToB, HE OOBSICHUMBIX C TOYKM 3peHus mo3uiuii Beiicmana. Croma OTHOCSTCS, BO-
MIEPBBIX, BBIIICTIPUBECHHBIC OMBITHI HAJ TAaK HA3bIBAEMBIM HHAWBHIyaIbHBIM OECCMEpTHEM, Y
OJITHOKJIETOUYHBIX 1 MHOTOKJIETOYHBIX, @ BO-BTOPBIX, LIEJbINA psl (PaKTOB, MOKA3bIBAIOUINX, YTO KAK B
JKUBOTHOM, TaK U B PACTUTEIbHOM I[apCTBE CYLIECTBYET TECHAsl 3aBUCUMOCTb MEXIY
MIPOJIOJKUTENIBHOCTRIO KM3HU W YMHPAHUEM TeJa, ¢ OJAHOW CTOPOHBI, U Pa3MHOXXEHUEM, WIIU
00pa30BaHUEM 3pEIIbIX 3apOJBIIIEBBIX KIETOK, — ¢ Apyroi. Tak Hampumep y yepBeil oOpazoBaHHe
3apOJIBIIIEBBIX KIETOK CBSI3aHO CO CMEPTHIO, Y phI0 HAOIIOJAeTCsl UCYE3HOBEHHE OOJBIIMX Macc
TeJa MpU METaHUHU UKpPbI U T.4. V3 pacTeHull yromMsiHeM HEKOTOpbIE BUbI MaJIbM, KOTOPbIE PacTyT
MHOTO JIET, HE MPUHOCS IBETOB, a 3aTEM, PACLBETIIH, YMHUPAIOT. DKCIEPUMEHTAIBHBIM IyTEM
MOXKHO TOXKE€ MOKa3aTh HAIUYUE «BSI3U MEXKIY 00pa30BaHHEM 3apOBIIIEBBIX KIETOK U YMUPAHHEM
y pacrenuii. Tak HampuMep yaaaoch 3KCICPUMEHTAIBHO MPOUINTh KU3Hb Y BHIOB Pelargonium,
Draba, Veronica, Reseda, Lobelia, Conium maculatum, uckycCTBEHHO 3aJep>KuBas I[BETCHHE
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IyTeM OTpe3aHus BeTBEH, 00pazyronmx OyToHbL. Bce 3TH (akThl HAXOAAT CBOE HETIOCPEACTBEHHOE
OOBSCHEHWE Ha OCHOBAaHMM Hamled TEOpUH, MO KOTOPOW 3apOoJbIIIEBbIE KIETKH C HX
MaKCHUMaJIbHBIM UCXOAHBIM MOTEHIIMAJIOM 00pa3yloTCs 3a CUET CTPYKTYPHOH 3HEpruu, T.e. 3a CUeT
YMUpPaHUsI WM, WHBIMH CJIOBaMHM, IUCCUMWIALMK TKaHed Tema. C TOYKHM K€ 3pPEHUS TEOPUH
Beiicmana 311 (hakThl HE MOTYT OBITH OOBSICHEHBI.

Ho ecnm pazMHOXKeHHE y OJHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX M OCHOBAHO HA OJJHOM M TOM
K€ OCHOBHOM IIpOLIECCE, TO MPOSIBIAETCS OHO Y PA3IMUYHBIX BHJIOB, KAK MBI YXe CKa3allid, CaMbIM
pPa3IMUHBIM 00pa3oM. DTO 3aBUCHT OT TOTO, KAKMM 00pa3oM OCYIIECTBIISIETCSl ONMCAHHAs BBIIIE
CBSI3b MEXIY OCHOBHBIM IPOLIECCOM M OOMEHOM B 3aBUCHMOCTH OT OCOOCHHOCTEH CTPYKTYpHI Y
pa3nuuHBIX BHUIOB. [lo3TOMy MBI, HMCXOAS W3 HAamMX OOIIMX 3aKOHOB MABIKCHUS, CHadaja
UCCIIEyeM HMEIOIIMECS TEOPETHUYECKHE BO3MOXKHOCTH, a 3aTeM IOCMOTPHUM, B KaKHX CIydasx
KaKue W3 HHUX OCYIIECTBIAIOTCS. MBI MOXKEM 3TO CHENaTh YK€ JOBOJIBHO JIETKO M HArJISIHO.
Hapucyem mis stoit nenu |, m-nquarpammy (puc. 8), n300pa)aroyto 3aBUCUMOCTh ITOTEHIAANIA |4
OoT Maccel m Juii OoOMEHa BEIIeCTB M Ul OCHOBHOro mporecca. CeMeicTBO KpUBBIX,

c(my—m)

N300pakaromux OOMEeH, KaK M3BECTHO, MPEACTaBICHO TUIIOM L, -e ¢ napameTrpoMm L. OHu

MOKa3bIBAIOT TMAJICHUE TOTCHIMANa TMpH yBeJIWYeHHH Macchl. CeMelcTBO ke KPHBBIX,
n300pakaroIuX OCHOBHOM MpOLECC, OTHOCUTCS K TUIy PaBHOCTOPOHHHMX TMIlepOoJl, TaK Kak Mpu
OCHOBHOM TIpOIlECCE BCS CTPYKTYpHAasi SHEpPIus OJHOW 4YacTH CHUCTEMBI HCIOJB3YeTCs ISt
HOBBIILIEHUs MOTEHUIMaNa apyroil ee yactu. Uto KpuBble 0OOMEHa MEHEe KpPYyTbl, BHITEKAET yXKe U3
TOTO, YTO TPU ACCUMWJIALIMU UCTIONB3YEeTCsI CTPYKTYypHAsl SHEPTUsi CaMOi CHCTEMBI, HEOOXO0IuMast
JUIl TIepEeCTPOMKM HEKUBOW, T.. HE MNpHHAUIeKAICH CUCTeMe Macchl B TO BpeMsl Kak IpH
OCHOBHOM TIpOIIECCE 3a CYET ATOH CTPYKTYpPHOW SHEPrHHM IEpPEeCcTPauBaeTCS OCTaJbHAs, YyKe
NpUHAAJIeKaIlas CUCTeMe Macca.

Cy1iecTByeT M3BECTHAsl aHAJIOTUS MEXKIY ITOM [, m-AAarpaMMON U pv-AUarpaMMOi ra3os.
KpuBbIM 00MEHA COOTBETCTBYIOT IPU 3TOM HM30TEPMBbI (KOTOPBIE, OAHAKO, Y Ia30B MPEICTABICHBI
runepOoiiaMi), a KPUBBIM OCHOBHOIO Tpoliecca — TaKKe HECKOJIbKO Ooiyiee KpyTble aanadathl;
JIABJICHUIO COOTBETCTBYET NOTEHIMAN, a 00beMy — Macca. Kak Tam 1o u3oTepme HMpPOUCXOIUT
oOMEH Teruta Mpu U3MEHEHNH 00beMa, TaK 3/1eCh 10 KPUBOW 0OMEHa MPOTEKAIOT U3MEHEHUS MaCChl
P XUMHUYECKOM OOMeHe 3Hepruu U BemecTB. COOTBETCTBEHHO )K€ OTCYTCTBUIO OOMEHa Tera U
BOOOIIIE BCEH SHEPTUU MPU U3MEHEHUSX 00beMa 1Mo aanadaTe MbI 3716Ch HIMEEM OTCYTCTBHUE OOMEHa
MIPU MU3MEHEHUSIX MAacChl 10 KPUBOM OCHOBHOIO mpoiiecca. Ho 3TuM aHasiorus orpaHnyuBaercs. B
caMOM Jiesie, UCXOJAsS U3 IOJIOKEHUs, 0 KOTOPOMY BCE HM3MEHEHHUS IMPOUCXOMAAT TOJIBKO yepes
PABHOBECHBIE COCTOSIHUS, Mbl JIEJIa€M JJISl Ta30B BBIBOJ, YTO BCE MPOLECCHl OOPATUMBI U YTO MBI
MOYKEM JIBUTaThCsl B 00OMX HAIPABICHHUAX — KaK BJOJb M0 U30TepMaM, Tak U BJIOJIb MO aguadaTam.
JUis KMBBIX K€ CHCTEM Ha OCHOBAaHMM HAIIErO IOJIOKEHHSI, YTO MBI 3/1€Ch UMEEM JEJIO TOJBKO C
HEPaBHOBECHBIMU COCTOSIHUSIMHU, BO3MOXKHO JIBUXKEHHE TOJBKO B OJHOM HAIPABICHUH, a UMEHHO,
KaK IOKa3bIBAIOT CTPEJIbl HA PUCYHKE, Mbl COITIACHO HAIIUM 3aKOHAM JABMKEHMsI MOXKEM JIBUIAThCs
0 KpPUBBIM OOMEHa TOJBKO BIIPaBO, a IO KPHUBBIM OCHOBHOTO IpolecCa — TOJBKO BIIEBO.
KpyroBo#l mpomecc BAOJAb O 3THUM KPUBBIM, T.€. NyTeM KOMOUMHaALHUU
oOMeHa BemeEecCTB M OCHOBHOIO Tmpomecca, SBISAETCSI, TMOITOMY
HEBO3MOXHBIM.

Jlpyroe orpaHn4eHue 3aKiIHOYaeTCcsi B TOM, YTO COIVIACHO COOOpa)KEHUsIM, BbICKa3aHHBIM B

. 1
riase o0 O6M€He, AuarpaMma OCTaCTCA PCAJIbHOU TOJIBKO OO I'PaHHUIIBI M =E, T.C. BAOJIb IIO

KPUBBIM OOMEHa MBI MOXXEM JIOMTH TOJNBKO A0 TrpaHuilbl pocta. COOTBETCTBEHHO YpPaBHEHUSIM,
BBIBE/ICHHBIM B IjiaBe 00 0OMeHe, 0 KOTOPBIM POCT 3a IpPeJeibl IPaHULbl pOCTa IPUBEN OBl YXKe K

. 1
YMCHBIICHUIO CBO6OI[HOI/I OHCPIuur, JIUHUSA M =— otTanyaercs TEM, YTO OO0 HEC BCAKasA KpHBasd

oOMeHa TiepeceKaeT BCE HOBBIC KpPHBBIE OCHOBHOTO TIIpOIeCCa, JHEPrUsi KOTOPBIX Bce Oolee
BO3pacTaeT, a Mocjie Hee KpuBasi OOMeHa e1lle pa3 MepeceKaeT KPUBbIe OCHOBHOTO MPOIlecca, HO YKe
¢ Oonee HU3KOW 3Heprueit. CiaenoBarenbHO, K KaKIOH KPpUBOH OOMEHA OTHOCHTCS TOJIBKO OJHA

. 1
runepboa (KpuBasi OCHOBHOTO IMPOIIECCca), ¢ KOTOPOW OHa colpuKkacaeTcs npu M = ek BCE HIDKE

JICKAIME OHa MEPECCKACT CIIC pa3 IMoCJIC JTOM JIMHUH. ITO BBITCKAECT U3 CJICOYIOIICTO BEIYHUCICHU.
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YpaBHeHHUE KpUBOWi 0OMeHa uMeeT hopmy:

y=le*.
YpaBHEHHE KPUBOH OCHOBHOTO Ipoiiecca uMeeT Gpopmy:
A
Yy ="
X
VYpaBHeHue o0uMx 17151 00enX KPUBBIX TOUEK UMEET BUJL:
e A o A
le™==; xe®™=Z=Const.;
X [

log x — kx = Const.
log x = kx + Const.

Bompoc, TakuM 00pa3oM, CBOJHUTCS K CIEAYIOIIEMY: B CKOJBKHX TOYKaX KpUBas (QYHKIUH
log x mepecekaercst mpsimoit kx + Const.? Vnu HM B OQHOW, WM B JBYX, WM TpsiMas Oyzaer
KacaTbCsl KpUBOU B O/IHOW TouKe. B Touke kacaHus

b=y, b _d,
1= J2» - .
dx dx
Otcroga cneayeT ans HamuX QyHKIUn
1 1
—(my—m) —(my—my) A
— M . M —
Vi =€ 5 Hoe =
m,
A 1 ﬁ(’"o*ml) A
yz = , ““0 —_—e —_—
m M ml2
r7ie M| O3HaYaeT adCIIUCCY TOYKU KacaHUsl.
Onpenenum 4 u m.
W3 npuBeAeHHBIX ypaBHEHUH CIIEIyET:
m_
— M
A=M -p.e
m =M.
CrnenoBaTenbHO, K KpUBOM 0OMEHa
1
—(my—m)
— M
Ky =Hee
MIPUHAUJIEKUT Kacarowiasics runepoosia
Moy
M-pn,-eM
_ 0
p=—""——.
m

Cocrosuus BIIpaBO OT HOI‘paHI/I‘-IHOI\/JI JIMHNUH 6I/IOJIOFI/I‘-ICCKI/I HC pCaJIbHbI, HO COCTOSAHUSA BAOJIb
ATON MOTPAaHUYHOM JIMHUM PEalTbHBI; 3TO T€ COCTOSHUS, Yepe3 KOTOPhIE MPOXOJUT CUCTEMa TOCIIe
JOCTIDKEHUSI TPAHUIIBI ACCUMUJIISIIIM TIPH TIOCTOSTHHOM Macce, T.€. TIpU CTallmoHapHoM oOmene. Kak
MBI TIOKa3aH, MOJIACP)KAHUE ITOTO COCTOSHUS TAK)Ke HEU30CKHO COMPOBOXKIACTCS TaJCHHEM
MOTEHIIMajga ¢ TeueHueM BpeMeHU. CleloBaTelbHO, W MOTPAaHUYHYIO JMHHUIO MOXXHO MPONTH
TOJILKO B OJTHOM HATPaBJICHUH, a8 UMEHHO, KaK 3TO TIOKa3bIBACT CTPEJIKA Ha PUCYHKE, CBEPXY BHU3.

Ho ecmu Takum o00pa3oMm KpyroBOd NpOIECC HEBO3MOXEH BJOJIbh IO KPUBBIM OOMEHA H
OCHOBHOT'O TpOIlecca, TO €ro BCE JKE€ MOXKHO OCYIIECTBHTBH BIIOJIb KPUBOW OOMEHA, OTPaHUYHON
JMHAU W KPUBOW OCHOBHOTO IpoOIecca, HAlpuMep TakK, Kak 3TO M300pa)keHoO Ha puc. 8, T.e. B
HanpaBiiennn A > B — C —» A.

DTOT MPOCTON «KPYTOBOI» MpoIlecc 0e3 pa3MHOKEHHUSI IKCIIEPUMEHTATBHO OCYIIECTBIISETCS
B BBIIICTIPUBEIICHHBIX OMNBITaX HAJ TaK HAa3bIBAEMBIM HWHAWBHIYaJIbHBIM OECCMEPTHEM.
HeoOXxomuMbIM yCIIOBHEM JUIsS 3TOTO SIBJSIETCS, KaK Cpa3y BHIHO W3 HaIIeW |, m-IdarpamMel,
BKJIIOUEHHUE TpoIlecca MaJeHus MOTeHIMala 0e3 pocTa MeXIy YBEITHMUYEHHEM MAacChl U OCHOBHBIM
nporieccoMm. [TocnenHuit 0OBIYHO HACTYIIACT TOJBKO MOCIIE TOCTHKCHUS TPAHHIIBI ACCUMIIISIINH, HO
OKCIICPUMCHTAJIbHO, HAIPUMCED IMPU IMMOMOIIH I'OJIOJaHUs, €TI0 MOKHO BbI3BATh U paHBIIC.
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Puc. 8. Puc. 9.

TeopeTruecku Mbl MOXKeM ceOe MPEACTaBUTh CIEAYIONINE clydyan KOMOWHAIMIT OCHOBHOTO
npouecca U oOMeHa 0e3 pa3sMHOMKEHUS: a) MOBBIIEHHE NOTEHLMada IPU HEU3MEHHOW Mmacce
MPUMEPHO COOTBETCTBEHHO CIEAYyIOIed KOMOMHAlMM OOMEHa C OCHOBHBIM IPOIECCOM:
A - B —> C > D — E. Ho »ToT nponiecc Hen30eKHO MPUBOANT K BCE MEHBIIIUM KOJICOAHHSIM, KaK
3TO MpPEACTaBJICHO Ha puc. 9, W, cleloBaTElbHO, HE MOXKET IPOUCXOAUTHh HEOTPaHUUEHHO; b)
YBEIMUEHUE MACChl TPU HEU3MEHHOM IMOTCHIIMAJe, COOTBETCTBEHHO CIEAYIOMIEH KOMOMHAIIMU
o6oux nporeccoB 1 -2 -3 -4 — 5 — 6 (puc. 10).

OTOT 1mpollecc TakXKe OrpaHUYeH Kak
BCJIC/ICTBHC YMEHBIIAIOIINUXCS KOJIeOaHUH, TaK U
BCJIE/ICTBUE JIOCTH)KEHUN TMOTPaHUYHOW JIMHUHU
TPaHUIBI  POCTa, €CIH TOJBKO BO BpeMs
OCHOBHOTO TIpoIlecca HE MPOUCXOTUT Takas
rmyOokast — mepecTpoiika, YTO  BCIIEACTBHUE
n3MmeHeHus: C u3MeHsieTcs U cama rpaHHIia pocTa.

Bcee 3TU TpU ciydas, HE
COTPOBOXKIAIOIINECS Pa3MHOKEHUEM, HE UMEIOT
3HAUEHUS I OBOJIONMH W TNPUTOM HE
BCTpeuaroTcs B npupojae. Ho teopernyuecku oHu
BO3MOXKHBI, U TTIO3TOMY HAJIO MPEAINOoaraTh, 4To
UX MOXXHO OCYIIECTBUTH SKCIEPUMEHTAIbHBIM
nyTeM Ha TOAXOASAIUX OOBEKTaX U TpH
MNOIXOAMINX YcToBHsIX. YTO KacaeTcsi mepBOro

@ CiIydasi KpyroBOro Impoiiecca, To, Kak Mbl BUICIH,

Puc. 10. TaKHUe OMBITHI YK€ UMEIOTCS, MPUYEM B HAIIUX C

I'panoBCcKOl  ombpITax  KPYyroBOM  MIPOILECC

HACTYIIaJ UMEHHO MPH TeX YCIOBUAX, KOTOPBIX TpeOyeT Teopus. UTo kacaeTcsi Ipyrux ciydaen, TO
OTHOCHUTEIILHO HHUX TIOKA €I HET SKCIIEPUMCHTAIBHBIX JaHHBIX, HO YaCTHYHO W B KOMOWHAIINH C
pPa3MHOXKEHHEM BCE CIIy4aHl OCYIIECTBISIOTCS B mpupoae. [lepBrlil Mbl BcTpeuaeM B 00pa3oBaHUSIX
ITUCT, CIy’>KalTUX JJIsi OMOJIOKEHUS MPH HEOJaroNmpHUSTHBIX YCIOBHSX; OCTAIBHBIC K€, CMBICI
KOTOPBIX MO CYIIIECTBY CBOJUTCS K TOMY K€ CAaMOMY, @ IMEHHO K BKIIFOUEHHIO OCHOBHOTO TpoIiecca
0 Pa3MHOKCHUS W JIO JOCTIDKEHHUS TPaHUIBI POCTa, MBI HAXOAUM B TPHUPOJIE TOJ BUIOM
memamopgo3za. Pons Mmeramopdo3a B 3BONIOLKMK OYeHb pazHooOpa3Ha. [Ipexe Bcero BKIOUEHHE
OCHOBHOTO TIpoIlecca JaeT OpraHu3My BeChbMa BBITOJHYIO B OKOJOTHYECKOM OTHOILICHUU
BO3MOXXHOCTh MIEPECTPOUKH OPraHU3Ma; BO-BTOPBIX, 3Ta MEPECTPOIlKa MOKET OTOJIBUHYThH T'PAHUILY
pocTa myTeM u3MeHeHHs KO3 PHIeHTa ¢, T.e. padoThl, HEOOXOTUMOM JIJISI ACCHMUJISIIUN €IMHUIIBI
MaccChl, YTO MOXXET O3Ha4yaTh MNPOJAJICHHUE WHAWBHUIYATbHOM >KU3HH WM yBEIMYEHUE BHEIIHEH
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paboTOCIOCOOHOCTH; HAKOHEIl BKJIFOUEHHE OCHOBHOTO IPOIIECCa MOKET BCJIEJCTBHE MOBBIIICHUS
MOTEHIMajIa IPUBECTH K 00pa30BaHUIO OOJBILEro KOJIMYECTBA 3apOABIIIEBBIX KIETOK, T.e. Ooiee
MHOT'OYHCIIEHHOI'O TOTOMCTBA.

B mone3y toro, uro mpu Meramopdo3e M NPOUCXOASAIIEM BO BPEMS HErO T'MCTOJIN3E MBI
JCUCTBUTENIFHO MMEEM JIeJIO C OCHOBHBIM IPOLIECCOM, TOBOPUT M TOT (PaKT, 4TO HAIpUMEP
cormacHo Kpory' 9ToT rHcTonm3 COMpOBOKIACTCS TOBBIMICHAEM IbIXAHHUS, TAK XKe KaK 9T HMEIO
MECTO B HalIMX omnblTax Haja Oxytricha mocine onepanuy peKOHCTPYHPYIOLIUXCS, B3POCIBIX 0cO0€H.

IlogbeM MHTEHCHBHOCTHM IbIXaHWs B IOCIEAHHUE JHH IEPEl BBIXOIAOM M3 KYKOJKH CIIELYET
OTHECTH 3a CYET YCWICHHS IBUKEHMs, HO AJI NEPBOrO MEPUOJA ATy NPUUMHY MOXKHO CUMTATh
UCKJIIOUYeHHOH. HekoTopble aBTOPHI OOBACHAIOT 3Ty IMOBBILIEHHYK) HHTEHCHBHOCTH [bIXaHUS B
NIEpPBBIA TEPUOJ MPOLECCAMH, COINPOBOXKAAIOIIMMU TUCTONW3. Kpor, HampoTUB, CUUTAET
BO3MOXXHBIM, YTO 3/€Ch IIPOUCXOIUT YMEHBIICHNE MACChI, YTO U BBI3BIBACT IIOHM)KCHHE IBIXAHMS.
Ho npotuB storo Bozpakenust Kpora ropopst Hamm omnslTel HaJ Oxytricha, rae y onepupoBaHHBIX
oco0el, COCTaBIISAIONIMX MoaYac He 00Jiee TPETH BCETO OpraHu3Ma, AbIXaHUE TeM HEe MEeHee OBLIO
MOBBIIIEHO B HECKOJIBKO pa3. [loaToMy MbI cuutaeM npeanosioxenue Kpora HerpaB1onogo06HbIM 1
B OTHOIIEHUH Meramop¢o3a. Takum obOpazom B Hamed U, m-auarpamme meramop¢o3 Oyaer
npeactasieH cxemod A - B — C — D (puc. 11).

Paznuuneiii xon kpuBbiX AB u CD A0KeH yKa3blBaTh Ha TO, YTO BCIEACTBUE TIyOOKOM
NEePECTPONKH NPH MeTaMop(o3e MOKET IPOU3OUTH U U3MEHEHHE ITapaMeTpa ¢, T.€. TPaHULbl POCTa.
Tem cambIM ceTka KpUBBIX Kak Obl 1ehopMupyercs.

Puc. 11.

Puc. 12.

Wrak, MBI BUAMM, 9TO BCE TEOPETUUYCCKHEC BO3MOKHOCTH KOMOHWHAIMI OOMEHa ¢ OCHOBHBIM
nporeccoM 0e3 pa3sMHOXKEHHsI, KaK OHU IMIPE/ICTaBICHbl Ha HaIleH |, m-auarpaMMe, JeiCTBUTENBHO
OBUIH OCYIIECTBJICHBI B MPHUPOAEC B XOJE SBOIOIHUH, MOCKOJIbKY OHU HUMENIH HBOJIOIHUOHHOE
3HaueHue. YTo ke KacaeTcs MpoILEeCcCOB Pa3MHOXKEHUS, TO Mbl UX TaKXK€ PaCCMOTPUM Ha OCHOBE
Hamed auarpaMmbl. T€OpeTHMUecKH caMbIM IMPOCTBIM CIydaeM SBJISIETCS, KOHEYHO, TOT, Korja
OCHOBHOM Tpollecc HacTyMmaeT cpa3y MOCie TOCTHKEHUS TPaHUIbl aCCUMWISILIMM U MPUBOJIUT K
YABOGHUIO MAacChl C HUCXOAHBIM TOTEHIIMAIIOM. OTO SBISETCS MHHHUMAIBLHO HEOOXOTUMBIM
YCJIOBHUEM Il BCSIKOTO HEOIPAHUYEHHOTO Pa3MHOXEHUS, TaK Kak eciau Obl OCHOBHOMW IpoLecc He
MIPUBOJIMIT TI0 MEHBIIIEH Mepe K BOCCTAHOBJICHUIO HCXOIHOTO TOTEHIMAIIA, TO MbI MOTYYHIN OBl PsijI
MOKOJICHUH C BCE YMEHBIIAIOIIKUMCS MOTEHIIUAJIOM, YTO HEM30EKHO MPUBEIO Obl K BHIMUPAHHUIO
JaHHOTO BUJA. A ecnu Obl HE TOCTHTajaoCh MO MEHBIIEH Mepe YIBOSHHE MCXOTHOW MacChl, TO 3TO
MpUBeJO OBl K TOCTOSSHHOMY YMEHBIIEHUIO BEJIIMYMHBI OT TIOKOJEHHUS K TIOKOJIEHHIO, a
CJIEIOBATENIbHO K YMEHBIIICHUIO BCEW CBOOOJTHOW PHEPrHUM U B PE3yJbTaTe TOXKE K BBIMHUPAHHUIO.
DJNeMEHTapHBIM, HE OCJIOXXHEHHBIN MPOIECC Pa3MHOKEHHUS TPECTaBICH, IMO3TOMY, B HaIleH

"Krogh, Respiratory exchange in man and animals, 1916.
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nuarpamme (puc. 12).

W3 Hammx ypaBHEHH BBITEKAET, YTO MOTEHIMAJ C POCTOM MAaJaeT; BCIEICTBUE 3TOT0 Macca
JOJ’KHA YBEITMYUBATHCS OOJIBIIIE, YeM B JIBa pas3a, YTOOBI CBOOOIHAS DHEPTHS YABOMIACh. A TaK Kak
JUISL TOCTHKEHUSI TBOMHOW MaccChl ¢ TEM K€ CaMbIM IMOTEHIIMAIOM CBOOOJHAs SHEPrusi JOJKHA
YABOUTHCS, TO SICHO, YTO MPOLIECC PA3MHOXKEHUS BO3MOKEH JMIIb B TOM Cilydyae, €CJIM TpaHulla
pocta M MpeBOCXOIUT MCXOAHYIO Maccy Oojbpllle YyeM B JBa pasza. JTO cpa3y BUAHO U3 Halleu
JIUarpaMMbl: 4TOOBI, U OT MCXOIHOM TOUKH loHo 1O KPUBBIM OOMEHa W OCHOBHOIO Mpollecca,
JOCTUTHYTh TOYKHU o2/, MBI BBIHYXKICHBI TOXOIy KpHUBOM oOMeHa mepeiitu Ha abcuuccy 2my.
OTOT DJIEMEHTapHbIM TMpoLeCC Pa3MHOXKEHHS OCYLIECTBIEH Yy BCEX  OJIHOKJIETOYHBIX
Pa3MHOXKAIOIIUXCS TMyTEM MPOCTOro JeNeHus. Mbl IPUXOAUM, TaKUM 00pa3oM, K BechbMa 00IIeMy
MOJIO’KEHHUIO, 10 KOTOPOMY Y KaXKJIOTO OJHOKJIETOYHOIO, Pa3MHOXKAIOIIETrocs IyTeM JeJeHMUS,
TakKe JOJDKHO OBITh OCYIIECTBICHO ycioBue M > 2my, 6e3 4ero KynapTypa morudaer. B Tom, uro
3TO YCJIOBHE BBINIOJHEHO } MHOTOKJIETOYHBIX M Yy OOJBIIMHCTBA OAHOKIETOYHBIX, Mbl MOXXEM
HEBUINMOMY YOEIUThCS IMyTeM HEMOCPEACTBEHHOTO HAONIOJCHUS M, HE MPOU3BOIS TOYHBIX
W3MEpPEeHHUI. Y NPYTUX e MPOCTEUITNX, HApUMEp y OaKkTepHii, 3TOT BONPOC HYXKIAeTcsi B Ooee
MOJPOOHOM HCCIIEIOBAaHUM, TeM O0Jiee YTO OTHOCHTEIHHO HHUX TOCIOACTBYET YOCKIEHHUE, UYTO
MAJIOYKU BBIPACTAIOT A0 JBOMHOM JIMHBI, HE YBEIMYUBASACH B TONIIUHY, U 3aT€M JIEJSTCS HA JIBE
paBHBIE MMAJI0YKH, O0IAAI0NINE UCXOIHON BETUIHHOM.

Boruncnsist npubankeHHO MUHUMAIbHOE MPEBBIILIEHNE BEIUUNUHBI M 110 CPaBHEHHUIO C 11, MbI
MIOJIy4aeM CIIEIYIOIIEe:

K KpHBOM 0OMeHa

L(mo —nm)

I p=p,-e”
MIPUHAJICKUT THIIEpOoIa
A
.
I n=—,
m
YOBJIETBOPSIOLIAS YCIOBHSIM:
1) rumepOoia nepecekaeT KpuByto npu m; < M,
2) p (2my) = Ho
CienoBaTenbHO
L(mo—ml)
»_ Ml
l"l’ =
m
DTO yCJIOBHE O3HAYAET
—(mg=m;)
m,-m,-e
_ 2 0
T
ny,
Otkyna cienyer:
—(my—my)
2my, =m,
mo lﬂl I'HO
m, m, T 1
L—_L.gM M LM
M M

m M .
A Tak Kak HISI U — =X O3Ha4yaeT OTHOIIEHHWE MAaKCHMaJbHO BO3POCIICH MacChl K
m
0

HCXOTHOM Macce, TO

4TO JacT HpI/I6J'II/DKeHHOC 3HA4YCHHC

T.C.
M >431m,

Ha mnepBbiii B3rJIsi MOXKET IMOKA3aThCSA, YTO 3TO YCIOBHE HE BBIIOJHEHO, HANpUMeEp, Y
Oaktepuii. Ecu 3TO IEHCTBUTENBHO TakK, TO MO HAIIEH TECOPHUU C KaKIBIM TOKOJICHHEM JTOJKHO
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MIPOUCXOJIUTH TIOCTEIIEHHOE YMEHBIICHHE CBOOOAHON »HEpPruum ocobed, W, B KOHIIC KOHIIOB,
KyJIbTYpa J0JDKKA MOTHOHYTh. MBI 3HaeM, 9TO KyJIbTYpbl OaKTepHid AEHCTBUTEIFHO OOHAPYKUBAIOT
SBJICHUSI CTAPEHUs], UX BUPYJIECHTHOCTh yMEHbIIaeTcs. [I0CKOIbKY UMEIOTCS] TOUHBIE UCCIIEOBAHUS,
OHHU TIOKa3bIBAIOT, YTO TOHIKCHHE CBOOOIHON SHEPIHMM MHPOSBISAETCS TAKXKE M B IOHWKEHHH
cnocoOHocTH accumuianpoBath. Tak, Kyncrmann (Kunstmann) na Aspergillus niger, Hoak (Noak)
na Thermoascus aurantiacus u Tayccon na Aspergillus flavus' mokasamm, uro u3 Toro e
KOJIMYEeCTBA MUTATEIbHBIX BEIIECTB cTapas KyJbTypa oOpa3yeT MEHbIIE KIETOYHOH CyOCTaHIuH,
4eM MoJIofasi, T.€. €CJIM p O3Ha4aeT Bec 00pa30BAHHOIO CYXOTO BEHIECTBA OPraHW3Ma, ¢ — BEC

MOTPEOJIEHHBIX MUTATENbHBIX BELIECTB, TO OTHOIICHHE £ YMEHBIIIAEeTCs MO0 Mepe CTapeHus
C

KyJabTyp. Ho ecnu KynpTypel U CTaperoT, TO 3TO UMEET MECTO TOJBKO B JJAOOPATOPHBIX YCIIOBUSX,
WM — €CJIM CTapeHUe MPOUCXOAWT TAKKE U B MPUPOJE — OHU JOJDKHBI KaKMM-TO 00pa3oM BHOBb
OMOJIaKHUBATHCS, T.€. TOJKHBI 00pa30BBIBATh MOCIIE ONPEAEIECHHOrO YKcia JIeJIeHU BHOBb 0COOH,
oOnanaromiue CBOOOJHOHN JHeprue, T.e. MacCod W TOTEHIMAIIOM HCXOMHOH (opmbl, 6e3 uero
JTaHHBIA BUJA JOJKEeH MoruOHyTh. Ho 3TO 03Haudaet, uyTo Bce ke JOJKHBI BO3HHMKATh 0COOU, Macca
KOTOpBIX MO MeEHbIIeH mepe B 4,5 pa3a Ooibllle WCXOTHOW, T.€. BEIHMYMHA B3POCHBIX KIETOK B
MOJIOJION WJIM OMOJIOKEHHOW KyJbType NOJDKHA OBITh 1O MeHbIed Mepe B 4,5 pasza Oomblie
BEITMYMHBI KJIETOK B HECTIOCOOHOU Oojiee pacTH M pa3MHOXKAThCs CTapoil KylnbType. Bayne-Jones,
Stanhope and Edward F. Adolph’ Haumm HMEHHO 5Ty BEIMYMHY, HCCIEAYS NPH [OMOLIH
MuKpokuHemaTorpada Megabacterium. OHM HanuIM, YTO 0OBEM B3POCIBIX KIETOK MPOTPECCUBHO
MajaeT OT HadYaga KyJIbTHBHPOBAHWS M K KOHILY IEPHOJA PA3MHOMKEHHS JOCTHTaeT TOIBKO /s
BEITUYHMHBI HCXOTHOTO MAKCUMYMa.

OOBIYHO COCTApUBIIHECS KYJIbTYPhl OaKTEpHit
BHOBb TNPHUOOPETAIOT CBOKO CIIOCOOHOCTH PacTH U
CBOIO BHUPYJEHTHOCTh npu mnepeceBe. IllosTomy
clenyer  AyMaTh, YTO  CHIDKCHHE  TPaHUIIBI
aCCUMWIALIMM  BBI3BAHO  HMMEHHO  YCIIOBUSIMHU
KYJIbTYPBI, IOCKOJIbKY YK€ HE BCE KJICTKH U3 YhCiIa
KUBYIIUX B OJHOW KYyJbType MOTYT JIOCTUTHYTH
CBOCH ©CTECTBEHHOW TpAHUIBl ACCUMIIALIUU.

A MHorve W3 HHMX OKa3bIBAIOTCS MOBPEXKICHHBIMU

: "". L™~

t" r “‘“J' BCJICJICTBUE HEIOCTaTKa TMHUTAHMS, HAKOIUICHUS
SO o H R IPOIYKTOB 0OMEHA M Tp. €Ile 10 TOCTUKEHHUS dTOH
; T J_";-._'_‘_’ el rpa”HuIbl, U TEM CaMbIM Y HHUX BBI3BIBACTCS
: i - ”‘Hf OCHOBHOW IIpolecC, NPUBOIAIIMN K JeneHuro. B
i L ; KyJIbType MBI, CII€J0BAaTEIbHO, UMEEM Iepe]] COO0MH
- ;ﬂ:’:” ¥ HE MPOCTOM MPOIIECC IETICHUS B €r0 YucTol (hopme,

Kak OH u300pakeH Ha puc. 12, mpuUBOASAIIUNA K

Puc. 13. o0pa3oBaHWIO  JBYX  KJIETOK, PaBHOIICHHBIX

WUCXOJHOW, C OJWHAKOBBIMHM TMOTCHIIMAIOM H

Maccoi, a UMeeM HapsAy C HUM TOSBICHHE MPHUBOJIIETO K JICJICHUIO OCHOBHOTO TIpoIiecca 0
JOCTUKEHHSI TPAaHUIBI aCCUMIIIALMU. DTO MPEACTAaBICHO B Halled nuarpamme Ha puc. 13, T.e.
KpoMe HOpMaJbHOTO Tmporecca neneHust ABC B KyJIbType TPOHCXOIAT «IPEXKICBPEMEHHBIC
nenenuss ADE. V3 muarpamMmbl cpa3y BHJIHO, YTO Takue JACNEHHUS JIUIIhL B TOM Cllydae MOTYT
MPHUBECTH K HMCXOJHOMY ITOTCHIHANy, €CIIM JOYEepHHE KJICTKH MEHbBIE MATePHHCKOHM, TaKk Kak
abcuucca £ 1Mo HEOOXOIMMOCTH MEHbINE, YeM 2mi; €CIIU K€ JIeJICHUe MPUBOAUT K 00pa30BaHUIO
JOYEPHUX KIIETOK OJMHAKOBON MacChl ¢ MAaTEPUHCKOW, TO TOT/Ia WX MOTEHITHAN U CIIEAOBATEIHLHO
TpaHuIla pOCTa HIWXKE, TaK KaKk opAuHaTa F MeHblie, ueM L. ClenoBaTenbHO, KIETKU, ACISIIHecs
«IPEXKIEBPEMEHHO», JO/DKHBI TPOU3BOJUTL BCE MEHBINEEC WJIM BCE XYXKE ACCUMUIHPYIOIICE
MMOTOMCTBO. DTHM M TOJIbKO 3TUM MOKET ObITh OOBSICHEHO CTapeHue KyibTyp. Benp ecnu Obl Bce
KJIETKH B KYJIbTYpe TaKkKe JENWINCh N0 HOpManbHOU cxeme ABC, TO He MOrJIO ObI UMETh MecTa
MOHMKCHUE TPAHUIIBI ACCUMWISAIIUN U YMEHbBIIICHHE BEJIMYMHBI KIETKH. B nuTepaTtype, npasaa, He

! Hut. mo Tay ccon, Mukpobuomnorus, 1. II, 1933.
? Journal of comparative and cellular Physiologie, Ne 2, 1932.
108



BCTpEYACTCS TOYHBIX, CHCTEMAaTHUYECKUX HCCICAOBAHUN HHIMBHUIYaIbHOM HW3MEHUYMBOCTH
BEJIMUMHBI KJIETOK B KyJIbTypaX OJHOKJIETOYHBIX M UX U3MEHEHUH B CBS3U CO CTAPEHUEM KYJIbTYpPHI.
Ho B coOCTBEHHBIX, €Ille He 3aKOHYCHHBIX HCCIEAOBAHUAX HAJ MOJIOYHOKUCITBIMU OAKTEPHUSIMH MBI
KOHCTaTUPOBAJIM 3HAUUTENbHYIO U3MEHUNBOCTh BEIMUMHBI KIETOK B OJJTHOU U TOH ke KyJbType. To
’Ke caMoe BBITEKAeT M U3 YIOMSHYThIX pabot Bayne-Jones u ap.'

OTH aBTOPHI MIPUBOJAT, HAIIPUMED, JIB€ UHAUBHIyalIbHbIE KPUBBIE pOCTa U3 OJHOU U TOH Xe
KYJBTYpPbl OT MOMEHTa OJAHOTO JIEJICHUS 10 MOMEHTa CleAyromero. M3 3Tux KpuBbIX BUJIHO, YTO B
TO BpeMsl Kak oJiHa OaKkTepHs BbIpacTaeT NPUOIU3UTENLHO 10 IBOMHOTO pa3Mepa U 3aTeM AeNUTCH,
Ipyrasi, MPEeKIe YeM pa3AeuThCs, TOCTUTaeT 0oJiee YeM TPOWHON BETUYHHEI.

Ho ecim, ¢ ogHON CTOpPOHBI, CTape€HUE KYJIbTyp U SBIAECTCS BEChbMa PaclpOCTPaHEHHOU
3aKOHOMEPHOCTBIO, TO, C JPYroll CTOPOHBI, Mbl 3HA€M, YTO MPHU MOMOIIM COOTBETCTBEHHBIX
METOJIOB KyJIbTYPbl MOXKHO COXPaHSTh KUBBIMH HEOTPAHUYEHHO JIOJITO€ BPEMsSI U YTO, KPOME TOTO,
B TPUPOJE pa3iNyYHble BUIBI OJHOKJIETOYHBIX OPraHU3MOB OOBIYHO MOTYT HE BBIMUPATh.
Hanuuyue xJIeTOoKk, HJOCTUTAaKIIUX CBOEW HOPMAJbHOW TpaHUIBl poCcTa H
NO3TOMY MOTYIMHX CO3J1aTh B pe3yJibTaTe NPHUBOASIMIET0 K JEJIECHHUIO
OCHOBHOTO MpoIlecca ABE HOBBIE KJIETKH C UCXOAHBIM MNOTEHIHUAIOM H
HUCXOJAHOM Maccoi, ABASIETCH, CIeAO0BaTENbHO, HEOOXOTUMBIM
yCIOBUEM HEOTpaHUUYEHHON KHU3HECNOCOOHOCTH KYJAbTYP
ONHOKJIETOUYHBIX, TaK KaK O3TH KYJIbBTYypPbl JKHBYT HEOTPAHUUYEHHO
MMEHHO 3a CYeT TakKuX KieTok.Ho Torga BozHHKaeT BOIpOC: 4yeM ke o0ecreurnBaeTcs
MOCTOSTHHOE HAJIMYME TAKUX KJIETOK C UCXOAHBIM MOTeHIHanoM? Tak Kak y CBOOOIAHO JKUBYIIMX U
Pa3MHOMKAIOIIUXCSl MyTeM JAENIEHUS OAHOKIJIETOYHBIX MBI pacCMaTpUBaeM KaXIyl KIETKY Kak
CaMOCTOSITEJIbHYIO JKUBYIO CHUCTEMY M IO3TOMY MOXEM JOMYCTUTh CYIIECTBOBAHHUE OCHOBHOTO
npouecca TOJAbKO BHYTPH OAHOW KJIETKH, TO COBEPIIEHHO OYEBUIHO, YTO KJIETKH C MCXOJIHBIMH
MOTCHIIMAJIOM M MAacCOM, T.e. ¢ HOPMAJbHON TpaHUIEd pOCTa, MOTYT BO3HHKHYTH JIHOO MyTeM
JIEJIEHNsl U3 TaKUX e KIETOK, 00pa3ys OJWHAKOBBIE MPOMYKTHI JAENEHHS, JUOO Mbl JOJKHBI
NPUHATH CYIIECTBOBAHUE JETCHUS, MPUBOMAAIICTO K OOpa30BaHUIO HEOJWHAKOBBIX MPOAYKTOB
neneHus. B mocneaHeM ciayyae U3 KJIETKH C MPEKIECBPEMEHHBIM JI€JICHHUEM WU U3 BO3HUKIIEH U3
Hee KJIETKU C MOHM)KECHHOW TPaHULIed aCCUMUIISIIUU MOKET MPOU30MTH OJJHA KJIETKA C UCXOJHBIMHU
noTeHIHasioM M Maccod. [lo Hamell cxeme 3TO BO3MOXKHO B TOM CJydae, KOTJa KJIETKa,
HaxoAsmasca B cTaAiuu D, NpU pPa3BUTUU COOTBETCTBEHHO KPUBOM OCHOBHOTO obmeHa D — E
nenutes o popmyse:

(2m,) — my+(m, —a)

HepaBHOoMepHOe neneHne B cMbIciie 00pa30BaHUs JOYEPHUX KIETOK C OJMHAKOBON MacCOW,
HO C Pa3HBIM TOTEHIIMAJIOM O3HAa4aslo OBbI, YTO BO BPEMs JCICHUS MPOU30IUIA TePErpynIupOBKa
MaTepuasa B KIETKE WM K€ YTO B MOCJEIHEH ¢ caMOoro Hayajaa MMEIUCh Pa3uyusi B CTPYKType
OTJIeNBHBIX o0acTell. HakoHell cyIiecTBYeT eIle TPeThsl TeOpeTHIeCKasi BO3MOXKHOCTh: B KIIETKE C
MOHIDKEHHOW TpaHulled accuMwisiiuu (HO o00sg3aTeNbHO Jelxaljeil Bblime 2mo)
HACTYMAET IMOCJE JOCTUKEHUS 3TOW T'PaHUIbI OCHOBHOM
MpoLecc, OJHAKO 0 €3 JEeNEeHHU s, T.e. C TOBBIIICHHUEM
MOTEHI[MAaa BBIIIE HUCXOJHOTO YPOBHSA JUIsl JIAHHOM
KJIETKA. OJTOT Ciy4all aHaJOrM4eH IEepecTpoMKe,
BBI3BIBAEMOM B HAIIIUX OMBITaX MyTeM TpaBMaTU3AINH, U
BCTpEUaeTcss B TMPHUPOJE Yy CTApPCIOMIMX KYJIbTYp
nHQY30pHii B BUAE YHTOMHUKCHCA .

WUrtak, ™Mbl MOXEM TMpPEACTaBUTH BCE TPHU
BO3MOXXHOCTH  HEOTPAHMYEHHOTO  Pa3MHOXEHUS U
MIPOJICHUS KU3HU B KyJabTypax
OMHOKJIETOYHBIX CICIYIOIINUM 00pa3oMm:

1. IIpu nmomyuieHUH paBHOMEPHOTO JAenieHus (T.e.

o0Opa3oBaHUs OJIMHAKOBBIX  IMPOJIYKTOB
Puc. 14. NIEJICHNUS ).
2. llpy pomymieHUH HEPABHOMEPHOTO JICJICHUS

'Loc. cit.
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(T.e. 00pa30BaHUs HEOAUHAKOBBIX MTPOIYKTOB JCIICHUS).

3. B caydae sHI0MHKCHCA.

B »Tux pucyHkax uepHble KpPYKKH 0003HAYAIOT KJIETKH C HMCXOJHBIMH TOTEHIIMATIOM H
MacCcoM, 3alITPUXOBAHHbBIE — KJIETKH C TMMOHM)KCHHBIM MMOTEHITMAJIOM, WM MEHBIIICH Maccoi, Oelbie
— KIETKU ¢ eme Oosee MOHMKEHHOW TpaHUIlel pocTa, HAKOHEI, KPYXKH C KPECTOM — KIIETKH,
TpaHMIIA POCTa KOTOPBIX JICKHUT HIKE 271, 1 KOTOPBIE IIOATOMY JTOJDKHBI TOTHOHY Th.

Puc. 15. Puc. 16.

Kakue kieTku B KOJIOHMHM CBOOOJHO KHBYIIUX OJIHOKJIETOYHBIX IENATCS HOPMAIBHO H
0o0pa3yoT NpPOAYKTHI JEJIEHUS C HMCXOJHBIMM MOTEHIHAJIOM M MAaccoll W Kakue BCJEICTBUE
HEeJI0CTaTKa MUTAHUS WU JPYTUX MOBPEKICHUNA ACTATCS MPEKIESBPEMEHHO U 00pa3yIOT MPOTyKThI
JIEJIEHUsl ¢ MEHbIIe cBOOOIHON 3HEpruen, — 3TO 3aBUCUT OT Ciydyas, TaK KaK Be/b BCE KJIETKH C
HCXOJIHOM PHEpruer paBHOLEHHBI. UKCIIO MOBPEKIECHHBIX KJIETOK U UX MPOLEHTHOE OTHOIICHUE K
KJIETKaM C HWCXOJHOW »sHeprued OyIeT, MOITOMY, TaKKe ONpPENeNSIThbCs CTaTUCTHYECKHUMHU
3aKoHOMepHOCTsMU. Camo €000l OYEBHAHO, YTO C YBEIWYCHHEM TYCTOTHI KYyJIbTYypbl HIU C
YMEHBIIIEHUEM KOJIMYECTBA KUBBIX M HEXKMBBIX IUTATENIbHBIX BEIIECTB, HAXOMSIIUXCS B
pactopsHKeHHH OpPTaHU3MOB, OBITh MOXKET TaK)Ke B CBSI3M C YBEIMYCHHEM MPOAYKTOB OOMEHa,
MOTYIIMX OKa3aTh BPEJAHOE BO3/EUCTBUE, NMPOLICHT MOJHOLEHHBIX KJIETOK OyaeT ymeHblaThes. U3
3TOTO CJEAYET, C OJHOM CTOPOHBI, YTO B HEOIATOMPHUSATHBIX YCIOBHUSIX HEPAaBHOMEPHOE JCIICHUE,
WIM SHIOMHUKCHC, HACTYNHUT paHblIe, a ¢ JAPYroll — 4TO MOKa I'yCTOTa KyJbTypbl HEBEJHKa, T.C.
Cpasy Ioclie ee T0CceBa, MepBbIe JEICHHUs M0 BCE BEPOSTHOCTU OYIyT HOPMATBHBIMU U MIPUBEAYT K
00pa3oBaHMIO JOUYEPHUX KJIETOK C UCXOJTHON IHEPTUCH.

DOTa caydYaMHOCTb, OCHOBAaHHAas HAa PaBHOUEHHOCTHU KIETOK C
ONMHAKOBOMW CBOOOIXHOW OHSHEepruem B KYyJIbTypax OJHOKJIETOUYHBHIX,
NepexoaAuT B B3aKOHOMEPHOCTh y KOINOHHMH u eme Oonpme Yy
MHOTOKJIETOYHBIX. Y MHOTOKJIETOUHBIX 3Ta 3aKOHOMEPHOCTh COCTOUT MO CYIIECTBY B TOM,
YTO pa3jiuyvHble KIETKU B MOCIJIEIOBATEIbHBIX KJIETOUHBIX IMOKOJICHUSX YKE «HEPAaBHOIPABHBDY.
MHOTrOKIETOUHbIE OpPraHU3Mbl YK€ HE MPEJCTaBISIIOT COOOI0 KYyJbTypbl HE3aBUCHUMBIX WIIH
BIIMAIOMIMX APYT HA Apyra KUBBIX CYIIECTB — KJIETOK, a ABJISIIOTCS CaMU >KMBBIMH CHCTEMaMHu, IS
KOTOPBIX MO3TOMY COXPaHSIOT CBOE 3HAUEHHE BCE 3aKOHBI JKUBBIX cHCTeM. FIMEHHO B CHJy 3TOro
€MHCTBA BCEH CHUCTEMbl W HEPABHOLICHHBI KIIETKH, COCTABJISIOLIME MHOTOKJIETOYHBIM OpraHu3M
WIN TIOCJIeI0BaTENbHbIE KIETOYHbIE MOKOJIEHHUS B PAa3BUTHUU MOCIEAHEr0. OJTH KIETKU HMEIOT
KaKJasi CBOIO CyIbOy: OHM, TaK CKa3aTh, MPUOOPETAIOT CBOK MHIUBUAYATbHOCTH IICHON MOTEpH
He3aBHUCUMOCTH. WTak, B peeIbHOM Cllydae 3Ta 3aKOHOMEPHOCTh COCTOUT B TOM, UYTO B KaXKJOM
KJIETOYHOM TOKOJICHUU, Ha4YWHAs CO CTaauM JIBYX OjacToMmep, KaKias KJIeTKa MOXET MOTY4YHUTh
WHANBUAyalIbHOE OOO3HAUEHHWE WJIM HOMEpP, MPUYEM Ha OCHOBAaHHM S3TOr0 O0OO3HAYEHUS WIU
HOMEpa MOTYT OBITh YKa3aHbl YHCIO M POJ KJIETOK, OOpa3yIIIUXCS W3 Hee B JAIbHEUIINX
KJIETOYHBIX TOKOJIEHUAX. B Kakoil Mepe 3Ta 3aKOHOMEPHOCTb OCYIIECTBIIEHA Y Pa3IUYHbIX
OpPTaHU3MOB M YeM 00YCIIOBIIEHO TaKOe OMpeesieHUue KIETOK — 3TUM 3aHUMaeTCsl OCHOBaHHas B. Py
MEXaHHUKa Pa3BUTHS.

Hac 3neck unTepecyer 3TOT BONPOC JIUIIb MOCTOJBKY, MOCKOIBKY MbI JIOJKHBI HCCIIEIOBATD,
B KaKoWl Mepe OCYUIECTBISIOTCS y MHOTOKJIETOYHBIX M3JI0KEHHbIE HAMH 3aKOHOMEPHOCTH
pa3smHoxkeHus. Ho mnpexae dvem mnepedTH K MHOTOKJIETOYHBIM, Mbl JIOJDKHBI PaccMOTPETh
HEKOTOphIE MPOMEXYTOUHBIE ciiydan. OCTaHOBUMCS CHayajla Ha TEOPETUUECKH Haubosee MpoCcToOM
ciiy4ae, Korja B pe3yJbTaTe [EeJCHHUS BO3HUKAIOT HE JBE CHUCTEMBl C HMCXOIHON CBOOOTHOM
JHEprueil, a HEeCKOJbKO Takux cucteM. [lns 3Toro HeoOXOOuM JIMIIbL HACTOJIBKO BBICOKHIA
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MOTEHIIMAJ CHCTEMBbI, YTOOBl OHA JOCTHTrajlia TPaHHIBI POCTa, KOT/Ia €€ CBOOOAHAs JHEpPrus B
HECKOJIBKO pa3 MPEeBOCXOIUT CBOOOJHYIO SHEPTHI0 MCXOAHOHN (opmbl. B Hamieit |, m-nuarpamme
3TOT Ciy4ail mpeacTaBiseTcs CIeayIOIUM criocoboM (cM. puc. 17).

DTOT ciryyail OCYLIECTBIIEH B IPUPOE NpU
| TaK Ha3blBAEMOM MHOXXECTBEHHOM JICJICHUH,
) BcTpevaromemcst 'y Foraminifera, Radiolaria,
Sporozoa u MHOTMX Bojopociiel. Tak Kak B 3THX
Cly4asiXx ~ yMEHBIIEHHE MAacChl CTAHOBHUTCS
3aMeTHBIM  MOP(OJIOTHYECKH JIMIIb  [OCTe
JeJIeHNs  siipa, TO CJeNyeT MojaraTb, 4To
OCHOBHOM  IIpOLECC  311€Ch  JEHCTBUTEIBHO
HA4YMHAETCS IOCJIE€ TOCTHKEHUS! TPaHUIbl pOCTa
MHOTOSIJIEpHOIO 00pa3oBaHMsA, U UYTO B CHIY
TOr0  KAXIblH U3  MPOIYKTOB  JIEJCHMS
npruoOpeTaeT CBOW MCXOIHBIN MOTEHIMA JIMIIb
BIIOCJIEJICTBUH, YK€ Tocie pacrnaga [pyrum
IIPOMEKYTOYHBIM clly4aem ABJIAETCSA
o0pa3oBaHUe KOJIOHUH, TJ€ OMpPEesIEeHO TOJIBKO
4HCIIO JCJICHUH, B TO BpeMs KaK CaMH JIEICHUS
IIPOTEKalOT II0 OCHOBHOM cXxeMe U 00pa3yroT
PaBHOLICHHBIE ~ NPOAYKTBI  C  HMCXOJHBIMH
MOTECHIIMAIOM M Maccoi. HakoHelr MBI 3HaeMm
ClIy4ad, KOIZla He TOJBbKO OINPENEIEHO BCE YHMCIIO IEICHHUM, HO MOCIE ONPECIICHHOIO Yncia UX Y
OINPEEIEHHOI0 KOJMYECTBAa IPOAYKTOB JIEJICHUS HACTYNAalOT MPEXKIECBPEMEHHbBIE JIE€JICHMUS,
NPUBOJALINE K 00pa30BaHMIO KJIETOK C MOHMKEHHBIM MOTEHLIMAIOM, T. € IOHW)KEHHOW I'paHHULeH
pocta. D10 UMeeT MecTo, Hampumep, y Pleodorina, roe w3 32 wierok 28 MONHOIEHHBI, a 4
001ajaloT NOHM)KEHHOW TpaHUIEH aCCHMWIIALIMU U YK€ MOTEPsUId CIIOCOOHOCTh K JalbHeHiemMy
JIEJIEHNI0. 371eCh MBI JOJDKHBI JOIYCTUTh OJHO M3 JIByX: WM JEJIEHUS IMPOUCXOIAT Mo cxeme 1,
npudeM 00pa3yloTCsl PaBHOLIGHHBIE NMPOJYKTHI AENCHHs, HO Ha CTaJuu § KIETOK OJHAa M3 HUX
JEJIUTCS MPEXKIEBPEMEHHO, A0 JOCTUKEHUS TPAHUIIBI POCTA; MPH JTOMYIIEHUH 00pa30BaHUs TOIBKO
PaBHOLICHHBIX TPOAYKTOB JEJICHMS 3TO NPEKICBPEMEHHOE [IEJIECHHE HE MOIJI0O HACTYNUTh HHU
paHbIlIe HU M03XKE, TaK KaK HU B OJJHOM U3 JPYIHX CIIy4aeB HE MOXET MOSBUTHCSA OTHOLIEHHE 28 : 4
Jlpyras BO3MOXXHOCTb 3aKJIIOYAaeTCsi B JIONMYyIIEHUH HEPABHOMEPHOIro jejeHus (00pazoBaHM
HEPaBHOIICHHBIX NPOIYKTOB JEJIEHHs) PUMEPHO 110 Hamel cxeme 2(m, —a) —> m, +(m, —a), 4em

TaK)Ke MOXKET OBITh OOBSICHEHO pa3Nure B BEIMYMHE KJICTOK. B TakoM citydae 3T0 HepaBHOMEPHOE
JIEJICHHEe JIOJDKHO HACTYINHUTh YK€ B CTaAuu 4 KIETOK, OJHAa U3 KOTOPBIX IMPH CBOEM JIEJICHUU
o0pa3yeT HEOJWHAKOBBIC KJICTKH. TakuM 0O0pa3oM, BO3HUKAET 7 IOJHOICHHBIX KIIETOK M OJIHA C
MOHIKEHHOW TpaHULed acCUMIIIALMU. 3aTeM MyTeM JBYX PaBHOMEPHBIX JEJICHUM M3 MepBbIX
oOpa3yrorcsi 28 TOJHOIEHHBIX, a W3 MOCHenHed — 4 COMaTHUYECKHX KIIETKH, HE CIIOCOOHBIC
JENUTHCA. 3/1eCh BOSHUKAET BOMPOC, YeM 00YCIOBIEHO, YTO B TIEPBOM CIIyyae OJHA U3 8 KJIETOK He
JIOCTUTAET CBOCH ©CTECTBEHHOW TPAHUIIBI POCTA U JICTUTCS MPESKIESBPEMEHHO, 2 BO BTOPOM, UTO
onHa u3 4 KJIETOK AeNnuTcs HepaBHOMepHO? W manee, mpemompeneneHo M 3apaHee, Kakas u3 8,
resp. U3 4 KIETOK JCIUTCS MPEeKICBPEMEHHO, resp HepaBHOMepHO? M3 Hamiell Teopuu BBITEKAET,
YTO B MEPBOM cllyuyae BCE 8 KJIETOK JOJDKHBI OBITH PAaBHOIEHHBI, MO3ITOMY MPEKICBPEMEHHOE
JICJICHUE OJHON M3 HUX MOXET OBITh BBI3BAHO TOJIBKO TE€M, YTO TPH JIAaHHBIX YCIOBUSX HE BCE
KJIETKM B OJIMHAKOBOM CTeNeHU oOecrieyeHbl muTaHueM Takum oOpa3oM Ta u3 § KJIETOK, KOTOPOi
MIPEJICTOUT JICIIUTHCS HEPABHO MEPHO, MOXKET OBITh IETEPMHHHPOBAHA TOJIHKO CBOUM ITOJIOKCHHUEM,
a He KakuM-JIMOO HacleJACTBEHHBIM CBONCTBOM. Bo BTOpoM cilydae Haiia Teopusi JIOMyCKaeT JIBe
BO3MOXKHOCTH: WJIM BCE 4 KJICTKH €III¢ PaBHOIICHHBI M OJTHA M3 HUX JCIUTCS HEPAaBHOMEPHO B CHITY
TeX K€ MPUYNH, KOTOPBIE BBI3BIBAIOT U MPEKICBPEMEHHOE JeNIEHUE OJHOM U3 8, Uiu ke ojnHa u3 4
KJICTOK YK€ HEPABHOIICHHA OCTAJILHBIM TPEM M O0JIaJacT MOHW)KCHHON TpaHHICH pocTa, T €.
crocoOHa JaTh Jake MPU YCIOBHU JOCTMXKEHHS AITOM TPaHMIIBI TOJBKO OJUH TOJTHOLEHHBIN
NPOAYKT JEJICHUs, B TO BpEMs KaK BTOPOH 10 HEOOXOIUMOCTH OyJIeT 00JIaaTh MEHBIIICH MacCou,
WIM TIOHWKEHHBIM ToTeHIuanoM. Ho u3 »Toro ciemyet, 4To y»e mepBoe JelieHHne JOHKHO OBLIOo
OBITH HEPAaBHOMEPHBIM, KaK 3TO UMEET MECTO, HalpUMep, Y MHOTOKIIETOUHOTO OpraHuzMa Ascaris
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megalocephala.

Kaxkas u3 nmpuBeIeHHBIX TpeX BO3MOKHOCTEM, JOIMYCKAaeMbIX HAIlIell TEOpUEH, NEUCTBUTEIBLHO
ocymectBieHa y Pleodorina, Moxer OBITH pa3pelieH0, KOHEYHO, TOJBKO TMpPH IMOMOIIU
CHeIHaIbHBIX AKCIIEPUMEHTOB. J{J1s1 3TOH 11enu ciie1oBasio Obl BOCIONB30BAThCSI TEMHU Ke METOAAMHU
MEXaHHWKHU Pa3BUTHS, KOTOpBIC MPUMEHSIOTCS B pabdoTax ¢ MHOTOKJICTOYHBIMHU OpPraHU3MaMH.
[IpuMeHeHne 3TUX METOJOB K KOJOHHMAIBHBIM (hopmam ObLIO ObI TeM OoJjiee KelaTelbHBIM U
WHTEPECHBIM C TEOPETHUYECKOM TOYKU 3pPEHHUs, YTO 3J€Ch Mbl HMMEEM IE€PEXOJIHbIE CTaJUM K
SBJICHUSIM JIETEPMHUHALIMA Y MHOTOKJIETOUHBIX.

[Ipu oOcyxaeHNN BceX MPUBEICHHBIX CIIy4aeB Pa3MHOXKEHHUS B KYJIbTypaX M KOJOHHSX
OJTHOKJIETOYHBIX MBI MCXOAMJIU U3 MPEIIOJIOKEHUS, YTO KIETKH, O0pa3yrollue KyJIbTypbl WIH
KOJIOHMM W BO3HUKAWOIIWE IMyTEM [EICHUS, MPEJCTABIAIOT CO00H CaMOCTOSTENbHBIC JKUBBIC
CUCTEMBI, 3aBHUCSIIHE OJHA OT IPYrod JIUIIb MOCTOJIbKY, MOCKOJIbKY OHU B3aMMHO BIIMSIOT APYT Ha
apyra. OTO B3aWMOJCHCTBHE MEXIY KJIETKAMH MOXET OBITh BIOJHE 3aKOHOMEPHBIM H OYCHD
CJIOKHBIM, HO TIOKa MBI €T0 pacCMaTPUBAEM TOJIBKO KaK pe3yjbTaT TAKOr0 B3aUMOJEUCTBUS MEKIY
CUCTEMaMHM, 1O CYIIECTBY HE3aBUCUMBIMH JpYr OT Jpyra, Mbl, KOHEYHO, HE HMEEM IIpaBa
paccMmaTpuBaTh caMoO€ KyJIbTypy WM KOJOHHIO OJHOKJIETOYHBIX B LIEJIOM B KAauecTBE >KUBOU
CUCTEMBI, T.€. MBI HE WMEEM IIpaBa PaCHpPOCTPAHATh HAIIM OOIIUE 3aKOHBI JBUKCHHS >KHUBBIX
CUCTEM Ha KYJbTYpY WJIH KOJIOHHIO B LeloM. CTaTHCTUYECKHE 3aKOHOMEPHOCTH, KOTOPHIE MBI Y
HUX HaOIto/1aeM, 00YCIOBIEHBI 3aKOHAMU JIBIXKEHUS OTACIBHBIX JKUBBIX CUCTEM, U3 KOTOPHIX OHH
o0pa3oBaHbl, U TEMHU YHUCTO BHEIIHE Kay3aJlbHbIMU OTHOLICHUSIMH, KOTOPbIE CYIIECTBYIOT MEXKIY
3TUMHU cucteMamu. [loaTomMy B 3THX ciydasx Kay3aJlbHO-aHATUTHUYECKUH METOJ MOXKET OKa3aThCs
JOCTaTOYHBIM (TIO KpailHel Mepe MPUHIMIIUAILHO) JJsl BBIACHEHUS SBJICHMM, HaOJIIOJaeMbIX B
KyJbTypax U TMOXKaTyl HEKOTOPHIX KOJOHMSIX MPH YCIOBHH, YTO OyAyT MPUHATHI BO BHUMAaHHE
3aKOHBI JBM)KEHUS OTAENBHBIX KIJIETOK, COCTaBJsAtomMX cuctemMy. Ho korma Mel paccmMaTpuBaeM
MHOTOKJICTOYHBI OpTaHU3M KakK >KUBYIO CUCTEMY U CTPEMUMCS OOBSICHUTH HaOIIOJaeMble y HETO
SIBJICHHSI B KaU€CTBE MPOSIBIICHUI OOIINX 3aKOHOB JIBMKCHHS, TEHCTBUTEIBHBIX JJISI BCIKOUW KUBOH
CHUCTEMBI, TOT/Ia OYEBUIHO YK€ HEJOCTATOYHO aHaJIM3a B3aUMOJCUCTBUS MEXIY OTACIbHBIMU €r0
yacTsIMH (KJIETKaMu), T.e. Kay3aJlbHO-aHAIUTUYECKOro MeTona. Toraa Mbl JOJKHBI UCCIENOBATh,
HACKOJIBKO U KaKUM 00pa3oM HabIogaeMble SBICHUS MPEICTABISIOT COOON MPOSBICHMUS, YaCTHBIC
Clly4al 3TUX OOIIMX 3aKOHOB JBIKEHHA. Torga B3auMOJEWCTBHE MEXKAY OTIEIbHBIMU YacTSIMU
(K1eTkamMm) camMo JOJDKHO BBITEKaTh U3 ATHX OOIIMX 3aKOHOB, T.€. MPEACTABIATh COO0N (POPMBI UX
OCYIIECTBIIEHUs (YKaKeM 3/IeCh Tak)Ke Ha cka3zaHHoe B TiaBe Il wactm 1 OTHOCHTENBHO
HCTOPUYECKUX 3aKOHOMEPHOCTEH). MBI JOIKHBI, OBITh B COCTOSHUHM IOKa3aTh, YTO U 37ECh
MIPOSBIISIIOTCA TE K€ 3aKOHBI 0OMEHA, TPaHUIlbl POCTa, OCHOBHOI'O MpOIecca U UX COOTHOLIEHUH U
YTO CaMO B3aUMOJCHCTBUE MEXAY OTACIbHBIMU YACTSAMU CIEAYET 3TUM 3akoHaM. To ke camoe
OTHOCHTCSI U K SIBJICHUSIM Pa3MHOKEHUS Y MHOTOKJIETOUYHBIX.

Besikuii MHOTOKJIETOUHBI OpPraHM3M BO3HUKAET, KaK M3BECTHO, MyTEM MHOTOYHUCIEHHBIX
JETICHU U3 OJHOM KJIETKH. Y OJIHOKJIIETOYHBIX Mbl UMEIU TEOPETUYECKH CaMbIi MPOCTOM CITydai:
CHUCTEMa — KJIETKa JIOCTUTAET CBOEHW I'paHMIIbl POCTA, MOCIE YEro HACTYNMAaeT OCHOBHOM MpoIecc,
NpUBOJAIIMM K AeneHuto. Eciu Mbl cuuTaem, 4yTO HamiM OOIIME 3aKOHbBI JACHCTBUTEIbHBI U IS
MHOTOKJIETOYHBIX, TO Mbl TMPUXOJUM K CIEAYIOIIEMY KaXyLIEMyCsi MpPOTUBOPEUHIO:
MHOTOKJIETOYHBIN OpraHu3M 00JaaeT rpaHuleil pocTa, BO MHOTO ThICSY WIH JaKe MUJUTMOHOB pa3
MIPEBOCXOIAIICH BEIMYMHY UCXOTHOM MACCHI (T.€. HCXOMHOM KJIETKH), C APYTOH K€ CTOPOHBI, MBI
yTBEPKAAeM, 4TO KJIETKa JAEIUTCS MOCie TOro, Kak JAOCTUIJIa cBoel rpanuibl accumMmisinuu. Camo
e JIeJIEHUEe MPUBOJIUT K BOCCTAHOBJICHUIO UCXOAHOTO MOTEHIMAa, B TO BpeMs KaK Ha OCHOBaHUU
Hamux OOHIMX 3aKOHOB Mbl JOJDKHBI CUWTaTh, YTO IMOTEHLMAN IOCTOSIHHO YMEHBIIAEeTCs
BCJIEICTBHE POCTA.

Ha xynbTypax oHOKJIETOUYHBIX MBI YK€ MOKa3alli, YTO BCIECJACTBUE B3aUMOJCHCTBUS, T.€. IO
CyIIECTBY BHEIIHMX BO3ACHCTBUN, HEKOTOpbIE KIETKM C HW3BECTHOM CTaTHCTHYECKOU
3aKOHOMEPHOCTBIO HE JIOCTUTalOT CBOEH €CTECTBEHHOM TIpaHHUIbI POCTa U MO3TOMY MPOU3BOMAST
JIOYEpHUE KIETKM C TOHMKEHHBIM [OTEHIMAJIOM WM MeHblled Mmaccod. Ho ToO, yTO Yy
OJTHOKJIETOYHBIX HACTyMaeT KaK CiIy4ailHO€ OCYIIECTBJIEHHE BO3MOKHOCTEH, 3aJI0)KEHHBIX B
CUCTEME, Y MHOTOKJIETOUHBIX MPOUCXOAUT KaK 3aKOHOMEPHOE IMPOSBIEHUE CHUCTEMBI B 1eoM. B
TaKOM CJIy4ae yKa3aHHOE MPOTHUBOPEUHE pa3pellaeTcs CAEAYIOMUM 00pa3oM: reHepaTiBHas KIIeTKa
MHOTOKJIETOYHOT'O OpraHu3Ma Takke 00NafaeT CBOEH TIpaHUIlell acCUMWIALIMM, JeXKallel He

112



HaMHOTO BBIIIE, YEM Y OJHOKJIETOUYHBIX; CJEIOBATEJIIbHO, U Yy 3TOM KJIETKM OCHOBHOM Ipoliecc
JIOJKEH HACTyIUTh HE MO3HEE JOCTHKEHUS TPAHULBI POCTA, HO 3/1€Ch OCHOBHOM MPOLIECC BEJIET HE
K 00pa3oBaHUIO JIBYX JKUBBIX CHUCTEM, a K YBEIIMYCHHIO TOW XK€ CAaMOW CHUCTEMBI, B pe3yjbTare
ITOBTOPHOT'O BKJIFOYEHHUS] OCHOBHOTO Ipolecca
IIPOUCXOUT MOBBIILICHHUE TPaHUIIBI
ACCUMWJISIIMM ~ CUCTEMBL. MeXaHu3M  3THX
MIOBTOPHBIX OCHOBHBIX IIPOLIECCOB OCTaeTCs
TEM XK€, YTO U Yy OJHOKIIETOYHBIX: 3TO JICJICHNE
KJIETOK. DTO MOJKHO HArJIIIHO I[OKa3aTh Ha
Hamed |, m-guarpamme (puc. 18): rpanuna
pocta AWLEKIETKH Jexana Obl, eclid Obl
mocjaeauss Oblia OJHOKJICTOYHOM CHCTEMOM,
npu M;; 100 ee JOCTH)KEHHS HACTyIaer
OCHOBHOM poiiecc (nenenue) 2,3,
MPUBOIAIINI K 00pa30BaHUIO OOJNBIIECH Macchl
C TOHIKEHHBIM MOTEHUHAIOM; JaJIbHEHIINN
pOCT  MPOUCXOAUT MO  KpuBoM 3,4,
XapaKTEpU3yeMO JApyruM napameTpoM Mo,
kak npu Mmeramopdose (cm. puc. 11), moka
CHOBa HE HAaCTYyNHUT OCHOBHOMI mpouecc 4, 5 u
T.J. OTa  JaMarpaMmMa  HEMOCPEJICTBEHHO
paspemaer BbINICYKa3aHHOE MPOTHBOpeure. Bonb 1Mo KpuBBIM OOMEHa POCT 3a Mpeaensl M
HeBO3MOKeEH (y M| kaxxaas kpuBasi oOMeHa 00J1a/iaeT TOYKOM KacaHUsl C COOTBETCTBYIOIIEH KPUBOA
OCHOBHOTO OOMEHA U MEPECEKaeT B JAIbHEHIIIEM TOIBKO KPUBBIE C MEHBIIEH CBOOOIHON SHEPTHEH;
CM. BbllIe). BenencTBue MOBTOPHOTO BKIIIOUEHHS OCHOBHOTO mporecca (2 — 3, 4 — 5 u 1.1.)
MOJy4YaeTcsi, OJHAKO, 3HAUMTENbHO Oojee IUIoCKash KpuBas, TOYKAa KacaHUsS KOTOpOH ¢
COOTBETCTBEHHOW THIEPOOJION JIEKUT, CIEAOBATEIbHO, 3HAUUTEIBHO AAlbIle, T.€. BO3HUKAIOIIAS
TakuM 00pa3oM cucTeMa 00J1a1aeT 3HAYUTENbHO Ooiee BRICOKOH rpaHmieii pocta. Ha pucynke sta
KpuBasi oOMeHa 0003HaueHa MyHKTUpoM. VTak, Mbl BUAMM, YTO UMEHHO MyTEM HE HCIIOJIb30BAHUS
TPaHULBl POCTa KJIETKH CO3JAeTCsl BO3MOXKHOCTh IOYTH HEOTPAHWYEHHOI'O MOBBIIICHUS T'PaHUIIBI
ACCUMIIALINY BCe cucTeMbl. Mbl BUJIUM TaKXke, YTO B OTHOILIEHWU OOMEHa Halld OO0IKEe 3aKOHBI
COXPaHSIOT CBOIO CHJIY W JJISi MHOTOKJICTOYHOW CHCTEMBI: Mbl HAOJIOAaeM MOCTENEHHOE IaJICHHUE
MOTEHIMaNa, COMPOBOXKAAKOUIEECS YBEJIMYEHUEM MAacChl, U BCJIEACTBUE 3TOr0 TPAaHHUIy pPOCTa,
TOYHO OTPEACIICHHYIO XOJIOM BO3HHUKAIOIICH HOBOW KpHBOW OOMEHA. DTa pa3HHIA OyAeT JiexkKaTh
TaM, e HOBas KpuBasg OOMEHa COMPUKACAETCS C COOTBETCTBEHHOM rurnepoonon. CiaenoBaTelbHO,
3/1€Ch B MPHUHIIUIE COXPAHSIOT CBOE 3HAYEHHE BCE YPABHEHMsI, BHIBEJICHHBIE U3 HAIIMX OCHOBHBIX
3aKOHOB.

WTak, n3 BBIIECKA3aHHOTO BBITEKAET, UTO MEXK/Y KJIETOUYHBIM JEJIEHUEM Y OJHOKJIETOUHBIX U
Yy MHOIOKIIETOYHBIX OpPraHu3MOB HMEETCS CYIIECTBEHHOE paszinuue. B To Bpems Kak y
OJTHOKJICTOYHBIX OCHOBHOH TPOIIeCC, Ha KOTOPOM 0a3UpyeTCsl MPOLIECC JIEIECHUSs, IPUBOJUT OOBIYHO
K 00pa30BaHUIO KJIETOK C MCXOJHBIM MOTEHIHATIOM, Y MHOTOKJIETOUYHBIX 3TOT OCHOBHOMW MpoIiecc
NPUBOJUT K OOpa30BaHUIO KIETOK C IMOCTENEHHO MOHMKAIOIIUMCS IMOTEHIMAJIoM, T.e. ¢ Oojee
HU3KOM rpaHuuei pocra. K coxkaneHuto, Mbl e1ie He IMEEM JOCTATOYHO YyBCTBUTEIBHBIX METOJIOB,
YTOOBI HEMTOCPEACTBEHHO U3MEPATh NOTEHIIMAN KJIETOK U TKaHel. Hu kanopuMeTpuueckue MEeTo/Ibl,
HU DJJIEKTPOMETPUYECKHE, YIOMSHYTbIE B TIJaBe O TEOPUU KUBOM MaTEpPUH, MO-BHIUMOMY,
HETIPUTOJHBI U ATOH IeNH; OOJNBIIEro MOXHO OXHJIATh MOXKaTyHd OT NMPUBEACHHBIX TaM JKe
ONTHYECKUX MeToAoB. Ho ecam Mbl B Hacrosimiee BpeMsl €Hle U HE MOXKEM IpU MOMOIIN
HENOCPEACTBEHHBIX HM3MEPEHUN INPOBEPUTHh HAIll BBIBOJ OTHOCHUTEIBHO IMOCTENEHHOTO MaJeHUs
MOTEHIMada KIETOK Y MHOTOKJIETOYHBIX OpraHM3MOB, TO BCE K€ MMEIOTCS (PaKThl,
MOJTBEPIKIAIONIME STOT BBIBOJ M TOAJAIONIMECS OOBSCHEHHIO C €ro NMOMOIIbI0. B oTHOmeHun
3TOr0 BONpOca cileAayeT Yyka3arb Ha wuccienoBanus E.M. Bepmens u ero coTpynHHKOB,
TOCBSIIIICHHBIE H3yUCHHIO PA3MEPOB KIETOK .

B 3Tux wuccienoBaHuAX BEIMYMHBI M POCTAa KJIETOK Bepmenbs mpuXOAWT K BBIBOLY, YTO

Puc. 18.

' 7. f. Zellforsch. u. mikrosk. Anatomie, Bd. 20, 1933.
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«KJIETKaM KaK CaMOCTOATENbHBIM CHCTEMaM CBOMCTBEHHA OoJbIlas BETWYMHA, YEM Ta, KOTOpas
MIPOSABIISIETCS. B OpraHU3Me, WM, MHaye TOBOpPS, OPraHU3M OKa3bIBaeT KOOpJAUHHpYIOIIee JeiicTBre
Ha BEIMYUHY siyiep (KJIETOK) B CMBICIIC YCTAHOBJICHHS OMPEICICHHOTO TpeJeia yBEIMUECHUIO UX
pa3MepoBy». PAnoM cpaBHUTENBHBIX HMCCIEIOBAHMN Ha AKCIUIAHTUPOBAHHBIX TKAaHIX, Ha KIETKax
3JI0KAYE€CTBEHHBIX OIYXOJEeH M MpU NPUMEHEHUHU Pa3IMUHBIX A710B BepMens mokasal, uTo 37ech
JIeJI0 UAET HE O BIMSHHUM Pa3IMYHbIX BO3JCUCTBUN Ha yBEIMYEHUE CIOCOOHOCTH K POCTY KJIETOK
TKaHEeil MHOTOKJIETOYHOTO OpraHu3Ma, a O TOM, YTO 3TH KJIETKH B TKAHEBOW CBSI3M HE JOCTUTAIU
TOM TpaHULBI pOCTa, KOTOPOW OHM MOIJM JOCTHYb BHE OpraHu3Ma WM NpU HapyUICHUU
KOPPEJIATUBHBIX OTHOIIEHUH. HeTpynHO yCTaHOBUTH, YTO 3TH PeE3yJbTaTbl HEMOCPEACTBEHHO
MOATBEPK/IAI0T HAIIE 3aKJIFOUEHUE O TOM, YTO KJIETKH MHOTOKJIETOYHOTO OpraHU3Ma He JOCTUTaloT
CBOEH I'paHULIbl aCCUMUJISIIUU U ACIIATCS 10 3TOTO.

Hpyroii BbIBOA, KOTOPBIM MBI MOXEM CHAEJIATh W3 CKA3aHHOTO, 3aKJIOYAeTCS B TOM, YTO
MHOT'OKJIETOYHBIE OPTraHU3Mbl HE COCTOST U3 KJIIETOK, [0 CYHIECTBY PaBHOLEHHBIX JAPYT C IPYTrOM U
C SAWIEKICTKONM W O00JIANaloIMMX Pa3IndHON Cynp0ON W pasIWYHBIMH TOTCHIIMATAMH TOJIBKO
BCIIEICTBHE B3aMMHOTO BIIUSHUA APYT HA Apyra. Hao60poT, U3 HAMIMX pacCyKIACHHM CIEIyeT, 4To
MIOCTPOCHHE MHOTOKJIETOYHOTO OpraHu3Ma W3 KIETOK, T.€. U3 CHUCTEM, MOTYIIUX CYIIECTBOBATbH
Takke U 0oJiee MU MEHEe HE3aBHCHMO U O0JIAJaroNINX 3HAYUTEIHHO MEHBIIEH BETUYMHOHN, YeM
OOJIBIIMHCTBO MHOTOKJIETOYHBIX, — YTO 3TO MOCTPOCHHE OCHOBAHO HA TOM, YTO 0€3 OCHOBHOI'O
mpolecca, T.e. BAOJb OJHOW TOJBKO KPUBOM 0OMEHa, UBas MaTepusi 001aaeT OrpaHUYCHHBIMH
npenenamu pocta. [Ipeaen pocta MOKeT OBITH CYIIECTBEHHO MOBBIIIEH JIMIIb IIyTEM MOBTOPHOTO
BKJIFOUEHHUSI OCHOBHBIX MPOIECCOB. BKIIOYeHHE A3TO NPOUCXOAMT B TOH ke ¢opMe, Kak y
OJTHOKJIETOYHBIX MPU HX Pa3MHOXKEHHHM, KOTOpOe, KakK Mbl IOKa3ajH, Takxke Oazupyercs Ha
OCHOBHOM 1poriecce. CBOWCTBEHHBIH BCE€M JKHUBBIM CHCTEMaM MNPUHLOUI
MNOCTPOEHUS U3 KIETOK, OTOT MO CcylecTBY Mophomorumueckuil,
obueOMoNTOruUYeCKU 3aKO0H npeacTaBliseTCs TaKUM obpa3om
CIEeICTBUEM M3 HAalIUX OOMMUX 3aKOHOB JABHUXEHHUSA XKUBOU MaTepuu.

Wrak, BO3HMKIIEE B XOJE€ OSBOJIOUUMA 3HAYUTEIBHOE TOBBILICHHWE TPaHUIBI POCTa MO
CPaBHEHHIO C €€ YPOBHEM Yy OJHOKJIETOYHBIX MOTJIO MPOU30HTH TOJBKO MPHU MOMOIIU BKIIOYEHUS
OCHOBHBIX IpOLECCOB, B MPOLECCHl pocTa M pasBuTHi. Kak m3BecTHO, CeBepueB' OOBACHSIET
MOSIBJICHHE HOBBIX (OPM B XOJ€ HBOJIOLUU MEXKAYy MPOYUM TEeM, YTO B MPOLECC Pa3BUTUA
BKJIIOUAIOTCS HEKOTOphIe HOBBIE MOpdoreHeTHYeckne mpoiecchl. [loaToMy paeneHue KIeTOK
JOJKHO paccMaTpHUBaThCsl Kak EPBOE U3 ATUX BKIIIOUEHHUH B cMbiciie CeBeplieBa.

Takum oOpa3oM, HamM oOLIMEe 3aKOHBI OOMEHa
COXPAHSIOT CBO€ 3HAYEHUE, KaK Mbl BUACTH, U IS
MHOTOKJIETOYHBIX BCJIEJICTBHE BO3HUKHOBEHHUSI HOBOM
KpUBOIl 00MEHa; OJJTHAKO HaM OCTaeTCs €Ile MCCIIeI0BaTh,
KaKk O0OCTOMT JeN0 C OCHOBHBIM IIPOLIECCOM U C
Pa3MHOXKEHHEM Y BO3HHUKIIETO TakuM 00pa3oM HOBOIO
opranusma. IIpexnae Bcero siCHO, 4TO y HEro OCHOBHOM
mpouecc yke He OyAeT OrpaHMYMBaTBCA  OTAEIbHBIMU
KJIETKaMH, Kak »JTO HUMEJIO0 MEeCTO B KyJbTypax
OJIHOKJIETOYHBIX, @ OXBaTUT BCIO CHUCTEMY; 4YTO 3TO
JNEUCTBUTENBHO TaK M  MPOUCXOJIUT, JOKAa3bIBAIOT
BBIICYNIOMSIHYThIe OmNbITHI [2Tya w TapTmMana Han
WHMBU]Ty aJIbHBIM OeccMepTHEM  MHOTOKJIETOYHBIX
OpPraHM3MOB, a TaK)X€ BBIIICTIPUBEICHHBIE HAOIIOJCHUS
Hajg MeTamopdo30M, KOTOPhIE  IMOKAa3bIBAIOT, 4YTO

Puc. 19. OMOJIOXKEHHE, WIH MOBBILICHUE MTOTEHIIMala OAHON YacTu

OopraHu3ma, WM CBSI3aHHAs C 3TUM IEPECTpPOMKa €ro

MPOUCXOJAT 3a CYET AMCCUMWISIMM JAPYroil yactu opraHusma. To e camoe IMOKa3bIBalOT U
yHOMSIHYThIe (haKThl MPOJUICHUS KU3HU IyTEM MPEAOTBpAIllEHUs IIBETCHHs y pacTeHuii. MTak, B
MIPUHIIMIIE PAa3MHOXKEHHE Y MHOTOKJIETOYHBIX MMPOUCXOIUT TaK e, KaK B CIydae MHOKECTBEHHOTO
nenenus (puc. 19), munib ¢ TeM pa3inuyueM, YTO Y MHOTOKJIETOYHBIX KpUBasi 0OOMeHa He MpocTasi, a
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! Morphologische Oesetzmassigkeiten der Evolution, Berlin, Verlag J. Springer, 1931.
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CIOKHas, KaKk II0OKa3aHO Ha puCyHKe. Ho 3T0 ymmpb caMblii IPOCTOM B IPUHLUIIMAIBHOM
OTHOIIIEHUHU ciTydyail. BeposATHO, OH OCYIIECTBIEH y HEKOTOPBIX YE€pPBEH M PACTEHHU, Y KOTOPBIX
00pa3oBaHue 3peIbIX MOJIOBBIX KIETOK (MM I[BETOB) HEMOCPEICTBEHHO MPUBOAUT K CMEPTU BCETO
opraHusma.

3HaYUTENbHOE OCJIOKHEHHE BO3HUKAET B CHIIY CJIEIYIOLIET0 OOCTOSTEIbCTBA: 3apOIbIIIEeBas
KJIETKa CO CBOOOIHOM »HEpruen omy odnagaer cBoeil rpanunei pocra y M;, a BO3HUKIINN ITyTeM
BKJIFOYEHHUS] OCHOBHBIX NPOLECCOB OPraHM3M — y M, JeXallero 3Ha4YWTEIbHO BHIIIE, IPUYEM M
MOPSAAOK BENUUUHBI M| MeHblIe nopsaka M, 1.e. M > M;. Ho 3To0 03Ha4aeT, 4T0 OCHOBHOM MPOLIECC
MOJKET MPHUBOJUTH K 00pa30BaHUIO MPOJYKTOB CO CBOOOJHOM 3HEpPrHen [, T.€. MOJHOLIEHHBIX
3apOJBIIIEBBIX KIETOK, 33700 10 JOCTIKEHUs M. MBI moiyyaeMm Torja IMOHMKEHHE CBOOOIHOM
SHEPruM OpraHu3Ma B Pe3yJIbTaTe BKIIIOUEHUS! OCHOBHBIX MPOLIECCOB, MPUBOIAIINX K 00Opa30BaHUIO
3apOJIBIIIEBBIX KJIETOK, XOTSI TPAHUIIA ACCUMWIALIMU €I1€ JAJIEKO HE JOCTUTHYTAa. DTO MOHMKEHHE
JOCTUTaeTCs OTYACTH IMYTEM YMEHBIIEHUS MAacChl, OTYACTH IIyTEM IOHWKEHHs IOTEHIraa
opranusMa. B Harel quarpamme Takoi ciydail MOXeT ObITh M300pakeH, KaK yKa3aHo Ha puc. 19.

To ectb BO BpeMs pOCTa MHOTIOKJIETOYHOIO OpPraHM3Ma BMECTE C BKJIKOYEHHBIMH B HETO
OCHOBHBIMH MPOLECCAMU — JIECJIEHUAMH KJIETOK — OCHOBHOM IPOLIECC HACTYNAET y L7 U BEAET B
o0Opa3oBaHMIO N 3apOJbILIEBBIX KJIETOK 33 CUET MOHMKEHUS! BCel CBOOOHON 3HEPTUU OpraHu3Ma ¢
Wimy J0 Mamy. DTOT MPOLIECC MOXKET HACTyNaTh, KaK Mbl BHJIUM, Ha CaMBIX Pa3JIMYHBIX CTAAMUSIX U
IIPUTOM ITOBTOPHO MU nepuoanydeckd. Ho B MpOTHBOIOI0KHOCTD KyJIbTYPaM OJHOKJIETOUHBIX €r0
HACTYIUICHHE Yy MHOTOKJIETOYHBIX B KaXXJIOM OTAEJIBHOM clilydyae O00ecredyeHoO OIpeaeseHHbIM
oOpazoMm. Hrak, MBI MoOjlyyaeM y MHOTOKJIETOYHBIX CIIEAYIOUIYI0 KapTHUHY: BCE€ KIETKH [0
HACTYIUICHHs] OCHOBHOI'O IIpOIlecCa PaBHOLICHHBI, T.€. 00JaJal0T MOTEHIIMAJIOM, MOHMKEHHBIM
COOTBETCTBEHHO 4YHCIly TMpOJEIAHHBIX [JEJIECHHUN, a TIIOJHOLEHHBIE 3apOJBIILEBbIE KIIETKH
00pa3yroTcs 3a CUeT MOTEHIIMAaJa WM MacChl OCTAJIbHBIX KJIeTOK. ClieJoBaTeIbHO, B TO BPEMs KaK B
KyJbType OJIHOKJIETOYHBIX HEKOTOPOE YHCIO KJIETOK BCJIEACTBUE B3aUMHBIX M BHEIIHHUX
BO3/ICICTBUI MOrudaeT COOTBETCTBEHHO 3aKOHAM CIy4alHOCTH, Y MHOTOKJIETOYHBIX 0Opa3oBaHHE
MOJTHOLICHHBIX 3apOBIIIEBbIX KJIETOK OOECHeyMBaeTcss MMEHHO THOENnbl0 Wi 0Oojiee CKOpPBIM
OTMHUPAHUEM APYIUX KJIETOK. MBI yK€ TOBOPWIIM, YTO 3TOT OCHOBHOM IPOLECC MOXET HACTYNaTh
Ha CaMbIX pa3IU4YHBbIX cTaausX. Eciim OH MMeeT MecTO BO BpeMs INEPBBIX JAEIEHUI KJIETOK, TO MBI
UMeeM Tiepe]l COOO0M TaK Ha3bIBAEMBIM 3aPOIbIIICBBINA HyTBl. DTO — ciy4ai, aHaJJOTUYHBIA TIEPBOMY
Cllydar0 B KyJbTypax OJHOKIETOYHBIX. TaM «3apoAbllieBbIA MyTh» (pUC. 14) BO3HHMKal TakKUM
o0pa3om, 4TO, MO KpailHeil Mepe, O/HAa M3 TOJHOLIEHHBIX KJIETOK BCEr/Ja MMEET BO3MOYKHOCTb
JIEJINTHCS CBOEBPEMEHHO, T.€. NOCIE JOCTUKEHMSI TPAHULBl POCTA. 31ECh XK€ NEPBBIE JBE KIETKH
Hen30€KHO 00J1a1al0T MEHBIITUM MTOTEHIIMAIOM, YeM TiepBast. [loaTomy oOpazoBaHHE TIOTHOIIEHHOMN
KJIETKU 37€Ch BO3MOXKHO JIMIIb NIPU YCJIOBUHU, YTO OJHA M3 HHUX OTAAET YacThb CBOEH IHEPIUH
JpyroM, BCIEICTBUE YErO MOHMKAETCS €€ rpaHuiia pocta. Torna Mel ojly4aeM Ty ke KapTHHY, 'UTo
Ha puc. 15. Ho tam 3TO — pe3ynbTar ciayyailHbIX B3aMMHBIX M BHEIIHUX BO3JECHCTBHI, a 37€Ch —
3aKkOoHOMepHas (opMa pa3BUTUS M OCHOBHOIO Ipoliecca OpraHum3Ma B LeiaoM. Eciu ocHOBHOM
IIPOLIECC MIPOUCXOAUT MO3KE, TO MBI MOJIy4aeM Ty XK€ KapTHHY, YTO B CIIlydyae BTOPOM Yy KYJbTYp
OJIHOKJIETOYHBIX: ITOCJIE OINPEAEIICHHOIO Yucia JCJICHUA BO3HUKAIOT MOJHOLEHHBIE 3apPO/IbIIIEBBIC
KJIETKA M KIETKH C IOHM)KEHHBIM INOTeHIHaaoM. Ho B TO BpeMsl Kak TaM OTIENBHBIE KIIETKH
00pa30BbIBAJIM  IOJIHOLICHHBIE IyTEM HEPaBHOMEPHOIO [IEIEHHS, a OCTalbHble MOTrudanu
BCJIEJICTBME BHEIIHUX YCIIOBHM, 37€Ch BCE KIETKH O0pa3yloT CcHUCTeMy U 00pa3oBaHHE
MTOJIHOLIEHHBIX 3aPOJBIIIEBBIX KJIETOK SBIISECTCSA PE3yIbTaTOM MAJCHHS OTEHINANIA y OCTAJIbHBIX.

HezaBucHMOCTh cHCTEM B OTHOLIEHMM OCHOBHOI'O IpOIECCa y OJHOKJIETOYHBIX, C OIHOMN
CTOPOHBI, U UX 00bEIUHEHNE Y MHOTOKJIETOYHBIX — C IPYTOil — MOKHO HEMOCPEICTBEHHO MMOKA3aTh
AKCIEPUMEHTAIbHBIM MyTeM. [IeHCTBUTENBHO B TO BpeMs KaK y MHOTOKJIETOYHBIX PACTEHUH H
JKUBOTHBIX NOBPEXKJICHHUE ONPECICHHBIX KIETOK 3aKOHOMEPHO NPHUBOJAUT K MEPECTPOMKE sAApa U
JICNICHUIO COCEIHMX KIIETOK, KaK 3TO HM3BECTHO W3 pabor [aGepianiara Haj Tak Ha3bIBAEMBIMU
paHeBbIMU FTOPMOHAMH, HAJ U3MEHEHUSIMH si/ipa TOCTIe paHEBOT0 pa3IpakeHUs, a TAKKe BOOOIE U3
SBJICHUI pEreHepalyy, y OJHOKJIETOYHBIX ATOrO JEHCTBUS NOPAHEHMsI OJHOM KIIETKH Ha Jpyrue
JOOUTHCS HEJIb3sl: Y HUX OHO MPOUCXOJUT TOJIBKO BHYTPH OJJHOW CUCTEMbI, OTHOM KJIETKU. DHEPTUA

' Tlox 3THM OTHIOZIb HE CIIEIyeT MOHMMATh MOIHOE OTIECHNE PA3BUTHS 3aPOIBIILIEBbIX KIETOK OT PA3BUTHs OPraHH3Ma
B IIEJIOM (CM. HUXKE).
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BBIPABHUBAHMSI OJTHOM YaCTH KUBOM MaTepHH, T.€. CTPYKTypHAasl YHEPTHUsl, IPUBOJUT K MOBBILLIECHUIO
ee B JPYrol 4acTH TOJBKO B Mpefesiax OJHOW cucTeMbl. Mbl BUIUM TakuM oOpa3oM, YTO B
OTHOIICHUM KaK OOMEHAa, TaK M OCHOBHOTO MPOIIECCa MHOTOKJIETOYHBIC MOMYMHSIOTCS HAIIUM
OCHOBHBIM 3akoHaM. Ho Tak e, Kak OCHOBHBIE 3aKOHbI OOMEHa M POCTa OCYIIECTBISIOTCS MpU
MOMOIIY OOJIBIIIOTO YUCIIa BKIIFOUEHHBIX OCHOBHBIX MPOIIECCOB MPH KIETOUHBIX JCIEHUSIX, TaK XKe
caMbIM pa3JIMYHbIM O00pa30M OCYUIECTBIIIETCS OCHOBHOM Mpolecc U TMpH Pa3MHOKEHHUU
MHOTOKJICTOYHOTO OpraHusmMa. Tak, MOHMKEHHWE CBOOOTHOW SHEPTUU MOXKET MPOUCXOIUTH MyTeM
YaCTUYHOTO WJIM TOJIHOTO LIMTOJIM3a M3BECTHBIX KJIETOK WM TPYII KIETOK, MYyTeM IMOHMKEHUS
MOTEHIIMAaIa HEKOTOPhIX WU MyTeM PaBHOMEPHOTO MOHWKEHHS €ro y BcexX KieTok. Jlamee mpu
OCHOBHOM IIpoliecce MpUOOpEeTaroT BHOBb MCXOAHBIM MOTEHIMAT HE BCE, a TOJBKO HEKOTOphIE
KJIETKU WM TPYIIBI KieTokK. [locnennue, cTaHOBAIIMECS BIOCIEACTBUN 3apPOIbIIIEBEIMU KIETKAMH,
MOTYT OBITh B OTHOILIEHWHU MOTEHIMAa PABHOLEHHBIMU OCTaJbHBIM KJIETKaM M MPHOOpETaTh CBOM
TIOBBIIICHHBIA TIOTEHIIMAT 3a CYET APYTUX YacTell opraHU3Ma BCIEJICTBHUE CBOETO MOJOKEHUS,
CTPYKTYpbl U T.JI. WIK K€ OHM MOTYT YK€ CHadajia BCJIEJICTBHE MEHBIIEr0 4YMcia MPOJETaHHbIX
JICICHU WM MEHBIIET0 TaJCeHUs TMOTEHIMAla BO BpeMs JeJeHHM o0ianaTh 0ojiee BBICOKHM
MOTEHLIMAJIOM, Y€M OCTajbHbIe KJIETKH, B pPE3yJbTaT€ YEro OHHU JIer4e JOCTHTal0T HCXOJHOTO
MOTEHIIUaja MPU OCHOBHOM IPOILIECCe.

JleficTBUTENEHO MBI 3Ha€M, YTO OyAyIIME 3apOAbIIIEBbIE KJIETKH B CBOEM JIEJICHHHU OYEHb
4acTO OTCTAIOT OT OCTAIbHBIX KJIeTOK. C Apyroil CTOpOHBI, MBI 3HAaE€M, YTO Yy psla *KUBOTHBIX
(TyOKHM, KUIIICYHOIIOJIOCTHBIC) M PACTEHUHN OyayIIue 3apObIIeBhIe KICTKHU JIeKAT N30JTUPOBAHHO U
paccestHbl B TKaHsaX. Hy»KHO monarath, 4To Takoe WX pacrpeleleHue SBISETCS MOP(POIOTHICCKIM
BBIPAKEHUEM TOTO, YTO 3TH KJIETKH, AEJSAChH, JOCTUTAIOT CBOETO0 MCXOJHOTO MOTEHIMaNa, T.€. YTo
OHM, KaK U KJIETKH OJHOKJICTOYHBIX, HE NIEJSTCS «IPEXKIECBPEMEHHO»; ITH CHUCTEMBI SIBISIOTCS,
TakuM oOpa3zoM, Oojiee WM MeHee He3aBUCUMBIMU. Ho ObuTO OBI OMIMOKOW CcUMTaTh, YTO TaKUE
KJIETKHA MOTYT MPEBPATUTHCS B MOJHOIICHHBIE 3apOJIbIINIEBbIE O€3 OCHOBHOTO Mporiecca. 3Aech JeIo
TOJILKO B TOM, YTO B Clly4ae MEHBIIETO YUCIA JeJIEHUH WIK PaHO HACTYHAIOUINX M30JIMPOBAHHBIX
«TIOTHOIEHHBIX» JIeJICHU (T.€. TOCe JOCTIKEHUSI TPAHUIBI POCTA TaHHOW KJIETKH) HeoOXoauma
MeEHbIIasi SHEPTUS JIIsl BOCCTAHOBJICHHUS HCXOJHOTO MOTEHIMaNa IpU OCHOBHOM Iiporiecce. Jaxe B
MpeneIbHOM Clydyae, KOrja YK€ TMepBOe [eNCHHUE 3apOJbIIIeBON KIETKM HEpPaBHOMEPHO H
CJIEIOBATENIbHO TOJBKO OJMH W3 NPOAYKTOB [EJIECHUS TMOJHOLEHEH M B JajbHeHIIeM JenuTcs
MIOJIHOIICHHO, — JIa)e 3/1eCh MbI BBIHYKJICHBI MPUHATH, YTO 3TO HEPABHOMEPHOE JICJICHUE SIBISICTCS
pe3yJIbTaTOM OCHOBHOTO Mpoliecca Bceil cucteMsbl. Llenblit psaa akToB roBOPUT B MOJIB3Y TOTO, UTO
U B ITHX CIly4asX OCHOBHOW MpOIECC, T.€. MOHWKCHHE MOTCHIMATa WM YMEHBIICHHE MAacCChI
OpraHM3Ma U MOBBIIICHHE MOTEHIMAIa 3apPOABIIIEBBIX KJIETOK 3@ CYET ATOM CTPYKTYPHOU SHEPIUH,
HEOoOXOMUM ¥ JEHUCTBUTEIBHO TNPOUCXOAMT. Tak, MBI 3HaeM, YTO OOpa3OBaHUE 3PENbIX
3apOJIbIILIEBBIX KJIETOK, HAaIpUMEp, IPU METAaHUU UKPBI y PHIO, CONMPOBOXKIAETCS 3HAYUTEIbHBIM
[UTONM30M KJIETOK B TKAaHSIX W TOHIKEHHEM CKOPOCTH pOCTa. JTO SIBICHHE PABHOLIEHHO
BKJIFOUEHHUIO OCHOBHOTO Tpoliecca B MeTaMop(do3s.

Eme Oonpmmii uHTEpeC B 3TOM OTHOIICHHM NPECTABISICT MOBEICHUE BBIIICYMTOMSHYTHIX
paccestHHbIX MEPHCTEMaTHYECKUX KJIETOK, CIIOCOOHBIX Pa3MHOXKAThCsl U 0Opa30BbIBATh OpraHbl U
1enble opranu3Mbl. OHU MONIYYal0T 3Ty CIIOCOOHOCTh, OJHAKO, TOJIBKO MPH YCIOBUH MOBPEKIACHUS
coceTHUX (WK PYTUX) KJIETOK Teja, T.. Yepe3 OCHOBHOM mpoliecc. TakuMm o0pa3oM, CTAHOBHUTCS
HaKOHEI[ OHATHBIM M TOT (haKT, YTO OTAETbHAs KJIETKa TKaHU BCET/a TepsieT CBOIO CIIOCOOHOCTH
pacTH, EeIUTbCS U 00pa30BbIBATH MOJHOLICHHBIN opranu3M. UToObI Takas KJIeTKa MOIJIa COXPaHUTh
3Ty CIOCOOHOCTh, OHA WM JOJDKHA OBITh MOJTHOLEHHOW, 3pENIOf 3apOoibIIIeBONM KIETKOH, yxke
MOJYyYMBIIEH CBOM HMCXOIHBIA MOTEHIHAT 3a CUET SHEPIUU OCTAJbHBIX KJIETOK, WM XK€ C Heu
BMECTE JIOJDKHBI HAXOIAUTHCS JPYTHE KIETKH, CMEPTh KOTOPHIX BIOCIEACTBHH JEJIaeT BO3MOXKHBIM
OCHOBHOI Ipo1IecC U CJIEJOBATEIHHO MOBBIILIEHUE €€ MOTeHIINAA.
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nasa 3 IMIPUCIHHOCOBJIEHME, PA3JIPAYKUMOCTD

HccnenoBaHHble HAMU 10 CHUX TMOp OOIIME KU3HEHHBIE SBIICHUS — OOMEH BEIIECTB, POCT U
Pa3sMHOKEHHE C UX 3aKOHOMEPHOCTSIMU — MOTJIH OBITh TIPECTABJICHBI B KAYECTBE YaCTHBIX CITyJYacB
pa3BUTHS OOLIUX 3aKOHOB XMBOW MaTepuu. Ho mpu 3TOM MBI Bce BpeMsi JeNaiu JOMYyIIeHHe, YTO
9TH 3aKOHBI JBIKEHHSI MOTYT TIPOSIBIIATHCS OSCTPETSITCTBEHHO, T.€. YTO B OKPYIKAIOIIeH cpene He
BO3HUKAET TaKWX M3MEHEHMI, KOTOpbIC HApPYIIAIOT 3aKOHBI JABMKCHHUS KHUBOW Marepuu. UTo
HapylIeHHe ATHX 3aKOHOB MOXKET HACTYNHTh TOJBKO B pE3yJbTaTe W3MEHEHHH COCTOSHUS
OKpPYXKAaroIIel Cpelpl, T.e. TOJBKO B PE3yJIbTaTe BHEIIHUX BO3JCHCTBHI, — 3TO HEMOCPEICTBEHHO
BBITEKAET W3 HAIIETO YTBEP)KICHUS, YTO ITH 3aKOHBI JBIDKEHHS CBOWCTBEHHBI MMEHHO CaMOU
JKUBOW MaTepuu, mpucyiu eil. [losroMmy mpuunHa, BBI3BIBAIONIAS WX HAPYIICHHE, MOXKET JIekKATh
TOJILKO BHE MaTepHH, 00pa3yIoIIel )KUBYIO CHCTEMY.

CornacHo HamieMy TMPHUHIMIYY YCTOWYMBOTO HEPABHOBECHS TMPH BCAKOM H3MEHEHUU
COCTOSIHUSI OKpY’KalolIe cpenbl JKWBasi CUCTEMa MPOU3BOIUT padOTy, HANpaBICHHYIO IPOTHB
HACTYIUJICHHSI PaBHOBECHUSI TIPH 3TUX H3MEHEHHBIX YCIOBHSIX, T.C. CIYXKAIIyIO ISl MO KaHUS
pabotocrocoOHOCTH cucTeMbl. Ho Tak kak pabOTOCIIOCOOHOCTh WM HEPABHOBECHE CHUCTEMBI
00yCIIOBJICHO COCTOSTHUEM >KMBOW MaTEpUHU, €€ MOJEKYJISIPHOU CTPYKTYPOH, TO 3TO O3HAYAET, YTO
P BCSIKOM W3MEHEHHW COCTOSHHS OKpPY)KAIOMIEH Cpelapl 3a CYeT CTPYKTYPHOH SHEpruu
MPOU3BOIUTCS paboTa, HAMpaBlICHHAs K COXPAaHEHUI0 WM 00pa30BaHUIO JKUBOW MaTtepuu. MbI
BHUJIUM, YTO 3Ta paboTa OCYIIECTBISETCS B (OpME OCHOBHOTO Iporiecca W OOMEHa BEIIECTB,
CIIeIoBaTeNIbHO, 3TO — HE paboTa B (U3NYECKOM CMBICIIC, TPU KOTOPOM CHUCTEMA MPOM3BOIUT
paboTy MPOTHB OKPY’KAIOMIEH CpPE/bl, COOTBETCTBEHHO MOHMXAasi CBOIO CBOOOHYI0 3Hepruro. Ho
Tak Kak pabora, HeoOXoAumasl I COXpPAaHEHHs >KMBOW MAaTEpHH, 3aBUCUT OT COCTOSHUSA
OKPY’KaIOIIEH Cpeipl, T.e. B Pa3IMYHBIX YCIOBUSX OBIBACT PA3IUYHON, pabOTOCIIOCOOHOCTH Ke
JAHHOW CHCTEMBI, T.€. €€ CTPYKTypHas JHEprus, orpaHHuYeHa, TO paboTa MPOTUB HACTYIUICHUS
PaBHOBECHSI MOXET OBITh JTOCTaTOYHOHN JUII COXPAHEHWS XMBOW MaTepUH TOJIBKO B M3BECTHBIX
TpaHUIaX U3MEHEHUs BHEIIHEW Cpelbl, a UMEHHO: €CIIM MPU M3MEHEHHBIX BHEIIHHX YCJIOBHSX B
€IMHUILY BPEMEHH JIOJDKHO pPAacXOHOBaThCs OOJbIIE SHEPTHH, YeM MOXXET 00pa3oBaThCs
CTPYKTYpHOH 2HEpPruH B BUC JKUBOW MaTepHUH, TO MPHU ITHX YCIOBUAX Macca, UIU MOTEHIHA
KUBOW MaTepud, OyJeT yMEHBIIAThCs, U cHcTeMa OyneT OTMHpaTh, TaK KaK Belb cama padboTa
MPOU3BOJIUTCS 3a CUYET CTPYKTYPHOH IHEprum >kuBod maTtepuu. CilemnoBaTelbHO, B 3TOM CiIydae
4acTh CBOOOJHOW OJHEPTrUM JKUBOM MaTepUHM YK€ HE CTaHET MPOU3BOIUTH paboOTy NpPOTHUB
paBHOBECHS, W 3aKOHBI JABI)KCHUS XKUBOW Marepuu OyAyT HapylleHbl. BriTekaromiee U3 HaIlero
NPUHIAITIA CBOMCTBO, YTO B W3BECTHBIX TMpeNeiNax 3aKOHBI JBIDKCHHS JKHBOW MaTepUH HE
MOJIBEPTralOTCsl HAPYIICHUSIM TIPU PA3IWYHBIX COCTOSHUSX BHEIIHEW Cpeabl, Mbl Ha3bIBaeM
NpUCTOCOOTEHNEM KUBBIX CHCTEM. TakKe HEMOCPEICTBEHHO BBITCKAIOIINN, KaK MBI BUICIIH,
U3 HAIlero 3aKOHa BBIBOJ, YTO pPa0OThI MPOTHB PABHOBECHUS XBaTaeT Ui COXPAaHCHHS JXHUBOU
CHUCTCMBI JIMIIb B HU3BCCTHBIX IpCacaax N3MEHEHUN OKPY)KaIOHIGf/i Cp€abl, O3HA4YacT, YTO BCAKad
JKHMBasi CUCTeMa 00J1aJJacT CBOUMMU TPAHUIAMHM MPHUCIOCOOIAEMOCTH.

Ham TCIICPb MPCACTOUT HUCCICAOBATH, Y €M OnpeaAcCIATCHA 9TH TpaHHUIOBI
NPUCTOCOONSIEMOCTH U YTO MPOUCXOIUT, KOTJa MBI MEPEXOOUM 3a HUX?
Kak MOTYT GI)ITI) onpeaceiacHbl 3TH TpaHHUIObI, U OT KaKHUX CBOHUCTB H
COCTOSHUMN XUBBIX CHCTEM OHH 3aBHUCST?

qTOGbI AaTb OTBCT HA 3THW BOIPOCHI, Mbl JOJIKHBI IMPEABAPUTCIIbBHO BBIICHUTH HCKOTOPLIC
NMYHKTBI, TIPEXJE BCEro Kacarolluecss CaMOro TOHSATHS  IPHCIOCcOONeHus.  SIBieHue
MIPHUCIIOCOOJICHHS 3aKTFOYCHO, KaK MBI YK€ CKa3aJld, B HAIIUX 3aKOHAX JBWKCHHS KUBOW MATCPUH U
MOATOMY TIPEJCTABJISICT COOOW CBOWCTBO BCEX IKHBBIX cHUCTeM. I[IpumcmocoOneHHEe
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ABIACTCHA Bblpa)KeHHOﬁ B 3aKOHax ABUXCHMUAA 3aBUCHUMOCTDH IO
U3MEHEHUU COCTOSHHUSA XHBOW MAaTEPUHU OT HU3MEHEHHHN OKpyXawuieu
cpeasl. B oTHOmEHUM HampaBlIeHHs W CTENEHH 3Ta 3aBUCUMOCTH OMpEJEeieHAa 3aKOHAMH
NBUKEHMSI JKMBOM MaTepuu: HampaBieHHe ompenensercs TpeOboBaHHEM, UYTOObI H3MEHEHHE
COCTOSIHMSI IPUBOJUIJIO CHOBA K HEPAaBHOBECHOMY COCTOSIHMIO WJIM K COXPAHEHUIO €ro, a CTENEHb —
TEM, 4TO HyXHasl JJi1 3TOro pabota MOKET ObITh MPOU3BE/IEHA TOJBKO HEMOCPEACTBEHHO 3a CYET
CBOOOJHON SHEPTrUU KUBOM MaTepuu, T.€. 32 CUET €€ CTPYKTypHOU sHepruu. MTak Mbl mMeeM
3aBUCHUMOCTbh U3MEHEHUI COCTOSIHUSI )KUBOM MaTepUH OT BHEIIHEW CpeJibl, IPHUYEeM 3aKOHOMEPHOCTD
3TOM 3aBUCUMOCTH COCTOUT B TOM, YTO 3aKOHBI JBM)KCHHS OCYIIECTBIISIOTCS MPU Pa3IUUHBIX
COCTOSTHUSIX OKpYKarolled cpeapl B 3aBUCUMOCTH OT JTOM TMOCIEIHEW, BCIEIACTBHE YETO
COXPAHSETCS COCTOSIHUE, XapaKTepHOe ISl KMBOW MaTepuu. 3aKOHOMEPHOE B MPUCIIOCOOICHUU
COCTOMT TakuM oOpa3oM HE B TOM, UYTO Ka)XJIOMy H3MEHEHHUIO COCTOSHHUSI OKPY’Kalolel Cpesbl
COOTBETCTBYET OMPEJICICHHOE M3MEHEHUE COCTOSHUS >KMBBIX CHUCTEM, & B TOM, UYTO B M3BECTHBIM
npenenaax BCE 3TU M3MEHEHHUS COCTOSIHUS CHUCTEMbl IMPUBOISAT K COXPAHEHHIO TOTO K€ CamMoro
xapakTepHoro coctosHus. CyIIeCTBEHHBIM sl TPUCTIOCOOICHUS SBISIOTCS HE Pa3IndHbIe (OPMBI
MIPOSIBJICHUS] 3aKOHOB JIBMKEHUS KUBOM MaTepHUH MPH Pa3IMYHbIX YCIOBHIX, a COXpaHEHHE CaMUX
9TUX 3aKOHOB. [loATOMYy ecnu mpu MOHMKEHHOM AaBieHud O KIETKH MBIIAT MEHee WU TpU
MOBBIIEHHOW TemmepaType ©Oojiee HHTEHCHBHO, TO 93Ta 3aBHUCHUMOCTh €I€ HE O3Hayaer
npucnocobieHus. B kauecTBe mpucnocoOnenus Mbpl 0003Ha4aeM 3Ty 3aBHCUMOCTb JIUIIL TOTAA H
JIMILb MOCTOJNBKY, KOTJAa U MOCKOJIBKY CHCTEMa MPOU3BOIAUT padoTy, KOTOpas B MEPBOM CiIydae U
NPy TIOHMXKEHHOM, a BO BTOPOM U TMIPH TIOBBIIIEHHOM TMOTPEONEHUN KHUCIOpPOJa BEIeT K
COXPAHEHHUIO HEPABHOBECHOTO COCTOSIHUS, T.€. IOCKOJbKY IPHU 3TOM COXPAHSIOTCS 3aKOHBI
JBUKCHUSI )KUBOM MaTepHH, a, ClIeJI0OBaTeIbHO, U cama dTa MaTepusl.

OTH, Ka3ajnoch OBI, CTOJb TIPOCTHIE WM TPHUBUAIBHBIE COOOpPaXEHUS OYEHb YacTO HE
MIPUHUMAIOTCSI BO BHUMaHHE, B Pe3yJIbTaTe 4ero mpobdiemMa MpUCIIOCOOICHUS U CBSI3aHHBIE C ATUMHU
SBJICHUSIMU 3aKOHOMEPHOCTH UCKIIIOYAIOTCs U3 Ouosoruu. B camom jene eciu He IOMHUTH O TOM,
YTO OCYUIECTBJICHHE 3aKOHOB JABUKEHUS >KUBOW MAaTepUU 3aBUCHUT OT U3MEHEHUU OKpy Karouei
Cpelbl M 4YTO CTEMEeHb ATOM 3aBUCHUMOCTH OTPAaHUYMBAETCS CaMHUMU 3TUMHU 3aKOHAMH, TO MBI
Hen30€KHO MPUXOJUM K BBIBOMY, YTO 3aKOHBI JIBHXKEHUS JOJDKHBI OCYIIECTBIATHCS TMPH JFO00M
OKPY’KaIOIIEeH cpejie 1 Bceraa 0e3 n3MeHeHu. TakuM 00pa3oM MBI MMPUXOIUM K TIPEICTABICHHSIM,
paszBuBaembiM Harmpumep Mkckrwonem (Uexkiill), mo koTopsiM OopraHu3mbl U HEOpraHUYECKas
OKpy arolllasg cpeia MPHUCIOCOONEeHbl APYr K ApPYry, T.€. HEUYTO BpOJE «IPeayCTaHOBICHHON
JIeOHUIIeBCKON rapMoHuW». JKuBas MaTepuss UMEeT CBOM COOCTBEHHBIC 3aKOHBI, HE)KUBAsl TOXKE,
HO 00€ OHU HAXOJATCS B COOTBETCTBUU M HE MENIAIOT JIPYT JIPYTY.

Ho ecnu 3a0bITh O TOM, YTO CYIIHOCTh MPHUCIIOCOOJICHHS COCTaBIIIET HE 3aBUCUMOCTH
W3MEHEHUN COCTOSHMSI JKUBOM MAaTE€pUU OT H3MEHEHUW OKPYKAIIIeH Ccpeisl, a, HaoO0OopoT,
COXpaHEHUE €€ 3aKOHOB [IBIXKCHHMS, T.€. CaMOM >KMBOM MaTEepUH C XapaKTEpPHBIMU Jis HeEe
CTPYKTYpO# U COCTOSIHUEM, HECM O TP S Ha 3Ty 3aBUCUMOCTb, €CJIA 3a0bITh 00 3TOM, TO OTHAAAET
TaKKe W mpoOdiieMa MPUCIIOCOONICHHS, TaK KaK BEe/Ib TaKas 3aBUCHMOCTH CYIIECTBYET U Y HEKUBBIX
cucteM. Ho BMecTte ¢ Tem Torma ¢ HEOOXOIMMOCTBIO HMCU€3a€T U JKUBas MaTepus C ee
COOCTBEHHBIMH 3aKOHAMHU JBIDKCHHS, M MbI MPUXOAUM K TMPEACTABICHUSAM TOIBUKHOTO
paBHOBecHs], puHIMNa Jlemartense u T.1.

B 00oux 3THX ciay4asx oTmajaet, Kak Mbl BUAENH, MpodiieMa mpucrnocodieHus. B mepsom
cllydae OHa 3aMEHSeTCsl JaHHOW H3Hauyaja MPUCIOCOOJEHHOCTHIO, BO BTOPOM OHa IOMPOCTY
OTPHUIIACTCSI BMECTE C OCTaJbHBIMU OCOOBIMH 3aKOHAMH KHMBOW marepuu. Ho B o0omx ciydasx
0CTaeTcsl HEOObSICHEHHBIM U HETIOHSATHBIM CYILECTBOBaHME I'paHUI] npucnocobnaeHus. Ecnu sxe Mbl
OyJeM MOMHUTH O HAIIUX 3aKOHAaX ABW)KCHUS XUBOW MaTepHH, TO MbI OyJeM 3acTpaxOBaHbI OT
nmoaoOHbIX omuOok. Torma HaM $CHO, YTO TPUCIOCOOJCHHE O3HA4YaeT HE KaKyr-JIr00
CHenuanbHy0 (QYHKIMIO, 2 COXpAaHEHHE B M3BECTHBIX MpeleiaX U B HEU3MEHEHHOM BUJE 3aKOHOB
JIB)KEHUS JKUBOW MaTepuu, T.€. CamMOd HSTOM MaTepuu, W CYIIECTBOBAHHE TI'PAHMI]
MPUCTIOCOOIAEMOCTH HETIOCPECTBEHHO M C HEOOXOJUMOCTHIO BBITEKAeT M3 TOTO (hakTa, uTo, C
OJTHOM CTOPOHBI, sl TOJAEPKAHUSI )KUBOM MaTepUn HEOOXOIMMO 3aTPAaTUTh PadoTy, 3aBUCSIIYIO B
KaueCTBEHHOM M KOJMYECTBEHHOM OTHOIIEHUH OT OKpY’Kalolleld cpenpl, a C Apyroid —
paboTOCIOCOOHOCTh B KOJIMYECTBEHHOM OTHOIICHWH OTPaHMUYEHA, TaK Kak 3Ta paboTa MOXKET OBITh
MPOU3BE/ICHA TOJIBKO 32 CUET CTPYKTYPHOM SHEPTrUuu KMBOW MaTEPHUU.
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Wtak, HaM TIPEACTOUT HCCIEOBAaTh YCIOBHSA, IMPH KOTOPHIX MOTYT OecHpensiTCTBEHHO
OCYUIECTBIISATHCS 3aKOHBI ABM)KEHHUS, M, UCXOMAS U3 3THUX 3aKOHOB, BBISICHUTH T€ OOIIME YCIOBHS,
IPU KOTOPBIX OHU OyayT HApyIIEHBI.

[lepBoe 3aTpyaHeHHE, HA KOTOPOE MbI MPU 3TOM HATaJIKUBAEMCS, 3aKJIIOYAETCs B BOIPOCE:
KOTJ]a UIMEETCS] HAJIMIO HAapYLICHHE 3aKOHOB JIBWKEHHUs KUBoW Matepuu. Camoe npoctoe 0110 Obl
KOHEYHO, CKa3aTb, YTO 3TO HMMEET MEeCTO, KOrJa >UuBas Marepusi Ooibllle HE MOXET ObITh
COXpaHeHa, T.e. KOrjla opranu3M ymupaeT. Ho u3 cka3aHHOTo B MpPEIbIAYLIMX IJIaBaX MbI 3HAEM,
YTO YMHUpPAaHHE OTAENBHBIX OpPraHM3MOB HEU30€KHO HACTyMaeT WU MpU OecHpensiTCTBEHHOM
OCYILIECTBIICHUH 3aKOHOB JBIKEHHH KUBOW MaTepuH (HO NP IMPaBUIBHOM X0JI€ IPOIIECCOB JKHUBast
MaTepus, KaKk Mbl BHJEIH, COXPAHAETCS MOCPEICTBOM OCHOBHOTO IPOILIECCAa U CBSI3aHHOTO C HUM
pasmHOXkeHus ). OJHAKO MBI 37€Ch HE CTAHEM pPaccCMaTpPHUBAaTh BOMPOC O MPUCIOCOOIEHUH U €ro
rpaHULaX y KUBOW MaTepuu BoOOIE, T.€. BKJIIOYas CIOAA PAa3MHOKEHHE M BO3HHUKAIOIIUE B
pe3yJibTaTe ero HOBbIE MOKOJIEHUS. DTOT BOMPOC OYyJEeT pacCMOTPEH Aajibllie, B IJ1aBe 00 3BOJOLIUU.
31ech Mbl OrpaHUYUMCs POOIEeMON MPUCTIOCOOTIECHUS U €ro TPaHMIl Y OTAEIbHBIX OpraHu3MoB. 13
ATOTO BUJIHO, YTO NMPUBEJCHHBIN BhIIIE OTBET Ha BOIIPOC O TOM, KOTJa MIMEETCs] HAJUIIO HapyIIeHHE
3aKOHOB JIBI)KEHUS KUBOM MaTepHUH, HEMPABUJICH.

Msl Moriu Obl onpoOoBaTh MPUAATH STOMY OTBETY Oojiee TOUHYIO (popMy M CKazaTh, 4TO
HapylIeHHe 3aKOHOB [BW)KCHUS >KMBOM MAaTepUM HMeEEeTCsl TOrja, KOrjJa OpraHu3M YMHpaeT
«TIPEKIECBPEMEHHO», T.€. YTO OpPraHU3M HE B COCTOSHUHU IPHUCIIOCOOMTHCS K OIpeleeHHBIM
BHEIIHUM YCJIOBUSIM, €CJIM OH B 3TUX YCJIOBHSIX YMHPAET paHbIIIe, YEM 3TO COOTBETCTBOBAJIO ObI €r0
«cpenHeil, HOpMabHO» MPOJOIKUTEIBHOCTH KU3HU. [10-BUIMMOMY, UIMEHHO 3TO MPEICTABICHHE
Y TOCIIOJICTBYET OOBIUHO Cpey OMOJIOroB, KOT/Ia OHU FOBOPST O MPUCIOCOOJIEHUH U €r0 IPaHuLaX.
B mpenenpHBIX ciay4asx OHO JEMCTBUTENBHO HE BBI3BIBACT OCOOBIX 3aTpynHeHMH. Eciau Mbl
MEPEHOCUM OpraHM3M, >KMBYIIUN HECKOJIBKO JIET B CBOMX E€CTECTBEHHBIX YCIOBHSX, B Cpemy,
JMIICHHYIO KHUCIIOpOJa WM ¢ Temieparypoil 60°, U mpH 3TOM OpraHM3M yMHpaeT B TECUCHHE
HECKOJIbKMX MHUHYT HJIM 4YacoB, TO KOHEYHO HE MOJJICKUT COMHEHHUIO, YTO OH YK€ He MOT
OpUCHOCOOUTBhCS K ATOM cpele uiau  Temmeparype. Ho HeynOBIETBOPHUTENIBHOCTH 3TOTO
MPEJICTaBICHUS CTAHOBUTCSI HEMEJIEHHO SICHOM, €CJIM Mbl IPUMEM BO BHUMAaHHE, YTO JJISl KaXKIO0Tro
BUJIa OPTraHU3MOB CYIIECTBYIOT BEChbMa Pa3IMUHbIE «CPEIHUE, HOPMAIbHbIE» JIUTEIBHOCTH KU3HU
COOTBETCTBEHHO YCJIOBHUSIM BHEIIHEH Cpelbl, B KOTOPOM OHHU KMBYT WJIH KyJIbTUBHpYIOTCS. Tak,
HalpuMep U3 NMpHUBEICHHBIX B TaBe 00 oOMeHe BelecTB paboT Mak Aptypa u baitneu BuaHO, 4TO
HOpPMaJIbHAsI TIPOJIOJDKUTEILHOCTE KU3HU Daphnia magna pasasiercst mpu 8° 108.4, a mpu 28° 29.2
nust, a no ganHeiM LlepOakoBa apo3zoduna xuser npu 18° B cpennem 78.7 aug u mnpu 24° B
cpenneMm 50.4 nHa. Kakyto k€ W3 3TUX BEIMYMH CJEAYET NMPU3HATh «HOPMAJIbHOW, CPEIHEI»
IPOJIOJKUTEIBHOCTBIO )KU3HU M B3STh B KaUeCTBE KPUTEPHUs TpaHUIlbl pucnocodsenus? Eciu Ob1
MBI COWIHM BBICOKYIO TEMIEpaTypy YK€ BpPEIHOW, MOCKOJIbKY MpU HEH COKpallaeTcsi CpenHss
IPOIOJKUTEIBHOCTD JKU3HU, TO MBI JJOJDKHBI Obl OBIITM CYUTATh BPEIHBIMU U T€ TEMIIEPATYphl, IPU
KOTOPBIX 3TH OPraHU3MBI KUBYT B MPHUPOJE, TaK KaK UMEIOTCS Oojee HU3KUE, IIPU KOTOPBIX OHU
KHUBYT 3HAUUTEIBHO JoNbIne. Mpbl mOpuIIM Obl TOTAa K BBIBOLY, YTO OpraHU3MBI HE
MIPUCTIOCOOJIEHBI K CBOEH ecTecTBeHHOM cpese. CleoBaTebHO Mbl HE MOXKEM TOMPOCTY TOBOPUTH
0 HOPMAJIbHOM, CpeaHell NPOJOKUTENBHOCTH >KU3HHA. MBI TOJBKO HMEEM IpaBO TOBOPUTH O
CpellHel MPOJOJKUTENIHOCTH KU3HU MPH HM3BECTHBIX YCIOBHSIX OKpyxaromen cpenasl. Ho torma
IPOIOJDKUTEIBHOCTD JKU3HU HE MOXKET CIYXHUTbh KPUTEPHUEM TIpaHUIIbl MMPHUCIIOCOOICHHS, TaK Kak
Be/lb CaMO MOHSATHE MPUCIIOCOOJICHUS U €r0 TPaHUI] CBSI3aHO C U3MEHEHUSIMU OKPYXKalolle cpebl.

Ho u nousiTHe cpenHeil mpoaoKUTENIbHOCTH KU3HU TPU ONPEeNICHHBIX JaHHBIX YCIOBHUSIX
Cpellbl HE BIIOJIHE SICHO, XK€ €CIIU JIepP>KaTh ATH YCIOBUS MO BO3MOXKHOCTH MOCTOSHHBIMH. JTO —
CTaTUCTHYECKasl BEIMYMHA WM OJHA U3 MHOTUX CTaTHUCTUYECKUX BEJIMYWH, BBHIPAOOTAaHHBIX IS
XapaKTePUCTHKHU MPOJOJKUTEIBHOCTH KU3HU Y ONPENEICHHBIX BUJOB, HO OMOJIOTUYECKUN CMBICI
KOTOPBIX HESICEH M Jjake OBITh MOXET BOBCE OTCYTCTBYET. BBOOUTH CTATUCTHUYECKYIO BEIHMUYUHY
BpO/JIE CpelHEN MPOAOIKUTEIBHOCTH KU3HU, KOHEUHO, UIMEET CMBICI JIMILb B TOM ClIydae, eCiu 3Ta
BEJIMYMHA, BO-TIEPBBIX, XapaKTepPH3yeT MU3BECTHOE CBOMCTBO JAHHOTO KOJUJIEKTHBA, T.€. B HaIlIeM
clly4ae JIaHHOTO BHJAa OPTaHHW3MOB, @ BO-BTOPBIX, €CJIM 3TO CBOMCTBO JAECWCTBUTEIBHO 00JaAaeT
OMOJIOTUYECKHM CMBICIIOM, OWOJIOTUYECKMM 3HadeHueM. Ho Mbl BUAENH, UYTO CpeaHsAs
IPOJIOJDKUTEIBHOCT KM3HH BHE €€ 3aBHCMMOCTH OT BHEIIHHMX YCIIOBHM BOOOIE HE SIBISETCS
XapaKkTepHOW BenMuuHOW. Ecnm e Mbl BO3bMEM CTPOrO MOCTOSHHBIE YCJIOBUS CpEIbl, BEpHEE,
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YCJIOBHSI, KOJEOaHUSI KOTOPHIX HE TMEpeXONAT U3BECTHBIX TMPENEIOB, TO HWHIWBUIyaTbHAs
W3MEHYUBOCTh MPOJOJKUTEIBHOCTH >KM3HM OKa)KeTCs, BO BCAKOM ciyyae, OOYyCJIOBIIEHHOW He
SIBIICHUSIMUA TIPUCIIOCOOJICHHS, a pa3IMdieM B HACJIEICTBEHHBIX CBOWcTBax. Ho Torma cpemnss
MPOJOJIKUTENLHOCTD KU3HU HAM HUYETro HE CMOXKET cKa3aTh 00 3TOIl N3MEHUHUBOCTH.

C teM (pakTOM, YTO MBI HE 3HA€M B TOYHOCTH, KAaKyl0 COOCTBEHHO OMOJOTHYECKYIO BETUUHHY
JOJKHA U3MEPATh CPEIHSs MPOAODKUTEIBHOCTh KM3HU WM KaKUM OHOJIOTHYECKUM 3HAYEHHEM
OHa 00JIaJlaeT, CBSA3aHO U TO, YTO CYIIECTBYIOT CaMble Pa3IMYHBIC MOHATHS MPOIOIKUTEILHOCTU
KU3HU. Tak, TOBOPST O CPeAHEN, O BEPOSITHOM, O HOPMAIBHON MM TUIUYECKOU U O MAKCUMAJIBHOM
JUIMTEIIbHOCTU JKU3HU. Bce 3TH BeNWYUHBI CUIBHO pa3HATCA Apyr oT apyra. Hampumep, nns
YyeJloBeKa CPeHsS MPOJIOJDKUTENIBHOCTD KU3HU (T.€. CyMMapHasi MpOI0JKUTEIBHOCTD KU3HU BCEX
ocobeil, AeneHHas Ha yhcio ocobeil) paBHa 50 — 55 roznam, a BeposiTHasE MPOJOIDKUTEIBHOCTS (T.€.
Ta, JO JOCTH)KEHHS KOTOpPOM yMHUpaeT IIOJIOBHHA BCeX o0Oco0eil, HHaue TroBops, KpuBasd
MIEePEKUBAOIINX TaIaeT J0 MOJIOBUHBI CBOSH MCXOHOW BEIMYHMHBI) JIGKUT MeKTy 60 U 65 rogamu.
HopmanbHas AMTENbHOCTD )KU3HHU, T.€. Ta, KOTAa TOAWYHBIA KOA(G(UIMEHT CMEPTHOCTU TOCTUTAeT
CBOEH MaKCHMaJIbHOW BEJIMYMHBI, paBHa y uenoBeka 70 — 75 rogam (eciiv UCKIIOUUTH JETCKYIO
CMEPTHOCTb, T.€. HAYaJbHYI0 BEJIMYMHY), a MaKCHUMallbHas [UIMTEIbHOCTh — COBEPIIECHHO
HEONpe/eNicHHas BEJIMYMHA, Y YeJOBEKa BO BCAKOM ciyyae mnpeBocxomsmas 100 mer. Xots,
HACKOJIbKO MBI 3HA€M, U HE UMEETCS CHEIUAIbHBIX HCCIECJOBAaHUM 0 3TOMY BOIIPOCY, BCE XkKe
MOXHO Ha OCHOBAaHMHM HUMEIOILEroCsl MaTepualia C YBEPEHHOCTBIO YTBEpP)KIaTh, YTO BCE ATH
BEJINYMHBI HE MU3MEHSIOTCS MPONOPLUUOHAIBHO MPU PA3INYHBIX BHEIIHUX YCIOBHUAX, TaK YTO HX
COOTHOIIEHUS! MOTYT TOJIBEpraThCsi CYILIECTBEHHBIM M3MEHEHHUSM JaXe B TOM Cllydae, €ClH
OTCYTCTBYET BCSIKasi N3MEHYMBOCTb HACJIE/ICTBEHHBIX CBOWCTB y 0COOEH TaHHOTO KOJUIEKTHBA, T.€.
€CJIM Mbl UIMEEM JIEJI0 C TEHETUYECKU OJTHOPOIHBIM MaTEPHAIIOM.

Wrak, MBI BUAUM, YTO OJIHA TOJIBKO MPOAOKUTEIBHOCTh KU3HU HUKOMM 00pa3oM HE MOXKET
CIIyHUTh MacIITaboM MpH OINpeAeTICHUH TPaHHI] MPUCIOCOOIIEMOCTH, T.€. Mbl Ha OCHOBAHHUHU
MPOJIOJKUTENIBHOCTH KM3HHW JAHHOTO OpraHu3Ma HE MOXEM pEIINTh, HWMEJIOCh JIM HAIULO
HapylIeHWE 3aKOHOB JBUKECHUS >KMBOW MaTepUM MPU JAHHBIX BHEIIHUX YCIOBHUSX WM HeT. Ecnu
KpUTEpUEM MJisi OINpeAeNeHUs] TOTO, MPEBOCXOIUT JIM KaKoe-TuOO BO3ACHCTBUE WM COCTOSTHHE
OKpYKarollel cpebl TPaHuUIly IPUCIIOCOOICHUS TaHHOTO OpTaHU3Ma, HaM CIIY)KHUT TO, IPOUCXOAUT
JY B TAKOM CJIy4yae HapylIeHHE 3aKOHOB JIBM)KCHMS KUBOM MaTe€puu, TO Mbl KOHEYHO JIOJKHBI
HaWTH ATOT KPUTEPHd, MCXONl M3 CaMUX 3aKOHOB JABI)KCHHUS, a HE M3 KAKOTO-THOO B3SATOTO
MIPOM3BOJILHO KU3HEHHOTO SIBJeHMs. Tak Kak MbI 3/1ECh pacCMaTpUBaeM BOIPOC O MPHUCIIOCOOTICHUH
Y ero TpaHullaX He Y KUBOW MaTepUH BOOOIIE, a y OTACIbHBIX, JAHHBIX OPTaHU3MOB (CM. BBEJCHHE
KO BTOPOW YacTH), T.€. BOMPOC O TaK HA3BIBAEMOM (PU3MOJIOTHYECKOM IPHUCITOCOOICHUH, TO MBI
JOJKHBI UCKaTh KPUTEPUN TPaHUI] MPUCIOCOONCHHUS B HAPYIICHWU TEX 3aKOHOB JBUKCHHS,
KOTOpBIE BBITEKAIOT M3 HAIIMX OOIIMX 3aKOHOB I MHAMBHAYAIbHOTIO IIMKJIA YKUBBIX CHCTEM;
3aKOHOB K€, OTHOCSIIIUXCS K Pa3MHOKEHHUIO, MbI 3/1€Ch HE JOJKHBI IPUHUMATh BO BHUMaHue. Eciaun
OBl MBI BKJIFOUMIJIM M 3aKOHOMEPHOCTH PAa3MHOXKEHUS C MX HApYLIEHUSIMH, TO MbI BOOOIIE HE MOTJIH
Obl TOBOpPHUTH O (usMonoruveckor rpanuie mnpucnocodnenus. OOHAKO 3HAYEHUE HTOTO
pasrpanudeHus 0osiee TIIyOOKO; OHO OCOOCHHO SICHO OOHAPYKHUTCS Jajblle, B TJaBe 00 SBOJIOLNH,
XOTsI M 3IEeCh YK€ ONpaBIaHO BCEM BBIINIECKA3aHHBIM. 3aKOHbI, MO KOTOPBIM MPOTEKAET
WHAVBUAYATbHBIN LIUKII, TaHbl, KAK Mbl BUJEIN paHbIIe, CAMUMH 3aKOHaMU OOMEHa BEIIEeCTB, .KakK
OHM BBITEKAIOT M3 HAIIMX OOIIMX 3aKOHOB JABIKEHHUs. [Ipoliecchl ke pa3MHOXKEHHS, HANPOTUB,
0a3upyloTcs Ha 3aKOHaX OCHOBHOTo mporecca. CrneaoBarenbHO, Mbl HMEEM IIOJHOE MPaBO
WCCIIEeIOBaTh TPAHUIBI M pPe3yJbTaThl HAPYIIEHUS 3aKOHOB OOMEHa OTAEThHO OT 3aKOHOB
OCHOBHOTO IIpollecca, XOTA B IJIaB€ O Pa3MHOKEHMM Mbl U YCTaHOBHJIM 3aKOHOMEPHY IO
CBSA3b MEXJy HapyIMEeHUEM MPOLEeCcCCOB OOMEeHa U OCHOBHBIM MPOMECCOM:
MOCNIEIHUI Bcerjga HacTymaeT B TOM Cilydae, KOrja Ipolecc OOMEeHa HapyIIeH WM HE MOXKET
0O0JIbIIIe OCYIIECTBISATHCS BCICACTBUE MOHWKAIOIIETOCS MO MEpe CTapeHUs MOTEHIMana KUBOU
MACCBL.

Hrtak, Mbl B 3TOIl 3aKOHOMEPHOCTH HMMEEM, MO-BUJIUMOMY, UCKOMBIM KPUTEPUM TpaHUIIbI
MPUCTIOCOOJICHUSI. ITOT KpUTepui (OpMYTUPYETCS CISAYIOMNUM 00pa30oM: HApyIICHHE 3aKOHOB
JBUKEHHUS BCJEICTBUE M3MEHEHUN COCTOSHMS BHEIIHEW Cpelbl MMEETCS HaJulo B TOM Ciyyae,
KOTJa TMOCJEAHUE BBI3BIBAIOT OCHOBHOW TMpoliecc. Mbl 3aiiMeMcs Terneph HCCIIEIOBAaHUEM TOTO,
HACKOJIBKO 3TOT KPUTEpUW MPUTOJIeH M KAKOB €ro CMBICH, T.€. YTO OH COOCTBEHHO O3HAyaerT.
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[Ipexne Bcero, npuBeAEM HECKOJIBKO IPUMEPOB. BO3bMEM OHOKIIETOYHBIA OpraHU3M, Y KOTOPOTO
HEOJaronpusiITHbIC BHEIIHWE YCIOBHUS (TemIepaTypa, NUTaHWE) BBI3BAIM O0Opa3OBaHHUE ITUCT,
Oazupyromieecss Ha OCHOBHOM Ipoliecce. B 3TOM MNOJOXKEHHWU 3aKIIOUEHO CIleAyloliee: 3a CYeT
YacTH CBOEH CTPYKTYpPHOI 3HEPrHH, KOTOPYIO MPH IPYTUX YCIOBUAX KJIeTKa Moria Obl yIIOTpeOUTh
Ha TPOJNOJDKeHHE OOMEHa BEIeCTB, OHa OOpa3zoBajia LUCTY C 0ojiee BBHICOKUM IOTEHIIHAJIOM.
3akoHbl OOMEHA OBLIH, CIEA0BATEIbHO, HAPYIICHBI, IOCICAHUN OBLT MPEXKACBPEMEHHO MTPEKpaIeH
B pe3yJibTaTe BHEMIHUX ycloBUi. COOTBETCTBEHHO HAIIEeMy KPUTEPHUIO MBI, CIIEIOBATENLHO, YKE HE
MOXEM paccMaTpuBaTh 00pa3oBaHHWE MHUCTHI Kak (DU3MOJIOTHYEcKoe MpucrocodieHue. [pyroit
OpUMep: y TPUTOHA OTPE3aeTCs KOHEYHOCTb, KOTOpasi BIOCJIEICTBUM pereHepupyer. CoriacHo
U3JI0)KEHHOMY B TMpeAbIAyIIed TIJaBe, pereHepanusi TakKe YacTHYHO CBSi3aHa C OCHOBHBIM
nporeccoM. bpima ToBpexAeHa Tpylia KIETOK, MOCIEAHHE HE MOIIH YIOTPEONATh CBOIO
CTPYKTYPHYIO DHEPTHI0 Ha MPOJOJDKEHHE OOMEHa, OOMEH OBLI MPEeXICBPEMEHHO MpEpBaH, W ITa
DHEpPrus TMOIlIa YacTHYHO Ha TIOBBIIICHHE TIOTEHIMala U 00pa3oBaHUE CTPYKTYp B
pereHepupyrommx KieTkax wMepucreMbl. Ha ocHOBaHMM Halero KpuTepus pereHepanus,
CJIeIOBATENIbHO, TAK)KE HE MOXKET CUMUTATHhCS (DU3UOJIOTHMUECKUM MPUCTIOCOOIECHUEM, T.€. BHEIITHEE
BO3/ICIICTBHE B BHJIE pa3pe3a HOKOM MPEBOCXOAUT I'paHUIy (PU3HOJIOTHUYECKOTO MPUCTIOCOOTICHHUS.
Tpetuii mpuMep: 0OHOKIETOYHBIN OPraHU3M IIEPEHOCUTCS B Cpey ¢ OoJiee BBICOKOM TeMIiepaTypoi
U HAuMHAeT CKopee JAeNuThcs. B 3TOM ciydae BHEINIHHME YCIIOBUSI BBI3BIBAIOT MPEXKIEBPEMEHHOE
JiefieHue, T.e. COOCTBEHHO IMPEKAEBPEMEHHOE HACTYIUIEHHME OCHOBHOT'O IpOlLecca, TaK Kak Belb Ha
HeM Oasupyercs neieHue. [loaToMy Mbl Ha MepBbIi B3I AOKHBI ObLIIM OBl CKa3aTh, YTO BCSAKas
TEMIIEpaTypa, BBI3BIBAIONIAS YCKOPEHHOE [IeJICHHE KIETOK, YK€ JIeXKHT 3a MpeleinaMu
¢duznonornyeckoro npucrnocodnenus. Ho Toraa Bce temmepaTypsl, HUKE KOTOPBIX €Ille UMEIOTCS
Takue, KOTOpbIe YIUIMHSIOT MEePUOJ ACNeHUs, He yOuBasi )KUBOTHOTO, JIeXKad OBl 3a MpelelaMu
(bU3HOIOrMYECKOT0 MPUCIIOCOONIEHUS, M Mbl IPULIUIA OBl K TOMY € BBIBOAY, YTO M C KpUTEPUEM,
OCHOBaHHBIM Ha MPOJOJKUTEILHOCTH JKU3HU, TaK KaK MOCIEIHUN COBMaAan Obl C HAIIUM HOBBIM
kputepreM. CienoBaTeIbHO B 3TOM CIIy4ae MbI YK€ HE MOXKeM 0e3 OrOBOPOK BKJIAIbIBATh B ATOT
KPUTEPUI TOT 7K€ CMBICII, YTO paHbIIe, M TOBOPUTH: KJIETKa 00pa3oBajia JBE HOBBIC KJIETKH C Oosee
BBICOKMM IIOTEHIIMAJIOM 3a CYeT YacTH CBOEH CTPYKTYpHOH SHEpruu, KOTOPYI0 OHa NMpH JIPYTUX
YCIIOBUSX MOTJIa ObI yIIOTPEOUTh Ha MPOOJIKEHUE CBOCTO OOMEHA BEIIECTB; 3aKOHBI OOMEHa ObUTH
HapyUIeHbI, MOCIEIHUN ObLI MPEXACBPEMEHHO MpEpBaH B pe3yJbTaTe BHEIIHUX YCIOBHA. MbI He
MOJKEM 3TOTO yTBEpPXkAaTh, TaK KaK BeAb HAM H3BECTHO, YTO OOMEH YCKOpPSIETCS TMPU BBICOKOM
TEMIEpaType, TaK YTO MOTEHUHUaNl OBbITh MOXET YK€ paHbllle yhajl IO TaKOd BEIMYUHBI, MpPU
KOTOpOii 0OOMEH He MOT MPOJIOJIKATHCSI, U OCHOBHOM MPOIIECC, CBSI3aHHBIN C JIEIEHUEM, HACTYIIWII,
XOTS U paHbllle B OTHOIIEHUU BPEMEHH, HO HE MPEKIEBPEMEHHO B OTHOIIEHHH 3aKOHOB OOMEHa.
WNubiMu cioBamu, 0OMeH He ObUT MpepBaH, a IOCTUT CBOETO HOPMAIBHOTO KOHIa. COBEPIIEHHO TaK
K€ MOYKHO HMCKYCCTBEHHO JOCTHYb PaHHEro KOHIa oOMEHa MpH MOMOIIU JPYrHX BO3JEHCTBHIA,
BBI3BIBAIOIINX OOJiee WHTECHCHUBHBIA OOMEH MyTEeM YCKOPEHHUsS MPOILECCOB IUCCHUMIISAIMN WIIH,
HanpuMep, IMyTeM MPUHYKICHHS K OOpa30BaHHIO HEKOTOPBIX HOBBIX CTpyKTyp. Ilocnemnnee
HACTYIIAeT, HApPUMEpP, B TOM Cllydae, €CJIM Mbl BMECTO TOTO, YTOOBI, KaK BO BTOPOM IMpPHUMEDPE,
BbI3BaTh pEreHepalnio, BIuseM (Kak 3TO 4YacTO JeNlaloT B MEXaHHKE Pa3BUTHS) Ha HOpMaJbHOE
o0Opa3oBaHHE HEKOTOPBIX CTPYKTYp, HAIpUMEp, IMyTEeM MaBJICHHS, BCICIACTBHE YETO O0pa3yroTcs
CTPYKTYpbl, KOTOphle Obl HMHaue He BO3HUKIM. CnenoBarenbHO, TMOCIEIHUE [(Ba Cllydas
XapaKTepU3yITCs TEM, YTO CaMO BHEIIIHEE BO3/ICHCTBUE BHI3BAIIO HE OCHOBHOMW MPOLIECC, a TOIBKO
MOBBILICHHE HWHTEHCUBHOCTH OOMEHa, B pe3yJibTaTe 4Yero HacTymuwi1 Oojee paHHUNW KOHeEIl
nocnearero. Ho 3TOT KoHel| HacTynmaeT B TaKOM Cllydae MPHU TOM K€ COCTOSIHUM KUBOW MaTEpHH,
T.€. TIpU TOH XK€ BEJIMYMHE NMOTEHLHUaNa; Kak u B HopMe. CrefoBareiabHO, 3/1€Ch HE UMEN0 MecTa
HapyIIeHHe 3aKOHOB OOMeHa. B Takux ciyyasx Mbl TOBOPUM, YTO BHEITHEE BO3CHCTBHE JIEKAIIO B
npenenax (U3NOJIOTMYECKOro MpucrnocodseHus. Mpl Tymaem, 4TO 3TH HpUMEpbl JOCTATOYHO
BBISICHSIFOT OMOJIOTMYECKUN CMBICT BBIBEIEHHOTO W3 HAIIMX OOIIMX 3aKOHOB KPHUTEPHUS TPAHMII
(U3MOIOrMYECKOT0  MPUCIIOCOOJIEHUS. IJTOT KPUTEpPUM TIJIACUT: BbI3BaHHbIE BHEIIHUMU
BO3JICHICTBUSIMU OCHOBHBIE TPOIECCHl U OOYCIIOBICHHBIC TMOCICTHUMH OOpa30BaHUsI HOBBIX
CTPYKTYp (IHMCTBI, pereHepamnus 1 T.J.) HE OTHOCATCA K (PU3UOJIOTHUECKOMY MPHUCTIOCOOICHUIO U
MPEJICTaBISIIOT COOO0M MPOSIBICHUS KUBOM MaTepuu, KOTOpbIE XapaKTepHbl UMEHHO JIs Mepexoja
3a TpeAensl PU3NO0IOTHYECKON MpUCTIoco0sieMocT. M3 3Toro e KpuTepHs BhITEKaeT, HAa000pOT,
YTO MOKa HE HapyIIEHbl 3aKOHBI OOMEHa, T.e. TOKa BCSA CTPYKTYpHasl DHEPrusl pacxolyercs Ha
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MpoBeAicHue 0OMEeHa, Ha MOJep>KaHie HEPAaBHOBECUS KMBOW MaTEpPHUU 3a CUET aCCUMMJISIIMOHHOMN
paboThl WM MPUBOAUT K OOpPA30BAHUIO 3apOABIIIEBBIX KIETOK HACJIEICTBEHHO YCTAHOBJIEHHBIM
myTeM, — JO0 TeX TOp Mbl HaxoIuMCs eme B Tpeaenax (U3HOIOTHYECKOH TPaHUIIBI
MPUCTIOCOOIIEMOCTH HE3aBUCUMO OT MPOTEKAHUS MPOLIECCOB BO BPEMEHH U OT 00pa3yIoIIUXCs IpU
3TOM CHEIUAIbHBIX CTPYKTYP.

Tak kaK Mbl UICXOMJIU U3 HAIIUX 3aKOHOB JIBWKEHUS U CTIELUATbHO U3 3aKOHOB, BBIBEIEHHBIX
JUisi OOMEHa BEIIeCTB, HAM CTAHOBUTCS Cpa3y SICHBIM, YTO MPOTEKaHHWE MPOIECCOB OOMEHa BO
BpEMEHH U, CJIEeI0BATENIbHO, MPOIOJKUTEIBHOCTD KU3HH HE MOTYT J1aTh HY>KHOTO HaM KpUTEpHs,
TaK KaK 3TH 3aKOHbl HMYErO HE TOBOPSAT O MPOTEKaHWU BO BpPEMEHH, T.e. 00 HMHTEHCHBHOCTH
obmena. [locnennuii 3aBUCUT B OOJBIION CTENEHHW OT BHENTHUX ycCJIOBUU. HO KOHEYHO CKOpOCTH
WIM WHTCHCUBHOCTh OOMEHa BIIMSAIOT pEIIAOIIMM O0pa3oM Ha MOMEHT JOCTHXKEHHS TOTO
MOTEHIIHaja, IPU KOTOPOM OOMEH HE MOKET MPOJIOJIKATHCS, WM B HACJIEICTBEHHO OINpEAeICHHOM
MOPSAZIKEe HACTYMaeT OCHOBHOM MPOIECC, BEAYIIMA K Pa3MHOKEHUIO, 00pa30BaHUIO 3apPOIbIIMIEBHIX
KJIeToK. Takke He uMeeT 3HaYeHUs! U TO, KaKue CHelHalbHbIe CTPYKTYpPHI MPU 3TOM 00pa3yroTcs,
moka ux oOpa3oBaHHE HJET 3a CUET HE OCHOBHOTO TpOIlecca, a ACCUMMIISIIIUU M TOKa 3TH
CTPYKTYPbI «IOJIHOIICHHBD, T.€. COXPAHSIOTCS 3a CYET CBOEH COOCTBEHHOW CTPYKTYPHOH 3HEpPruu
MyTEM aCCUMUJISLIUU.

[TomyueHHBI TakUM 00pa3oM KPHUTEPUM, BHIBOJAUMBIA HEMOCPEJICTBEHHO M3 OMHMCAHHOW B
MpEebIAYIIel TIaBe CBA3M MEXIy OOMEHaMH M OCHOBHBIM TIPOIIECCOM, SIBIISIETCSI, HECOMHEHHO,
MIPUTOJIHBIM U 1OCTAaTOYHBIM KpuTepueM. OH SICHO MOKa3bIBaeT HaM OHOJIOTMYECKUN CMBICI
TOTO, YTO MBI JOJKHBI TOHUMATh TOJT (PU3HOJIOTHUECKUM MPHUCIIOCOOJICHUEM U €ro TpaHuiiamu. B
TO K€ BpEeMsI B HEM COJIEPXKUTCS YTBEPXKJIEHUE, YTO U3MEHEHHE COCTOSIHHSI OKPYXKAroIlel Cpe.ibl
JUIIb TOTAA TMPEBOCXOAUT TPAHUIBI  (PU3HMOIOTHYECKOTO  MPHUCTOCOONIEHHS, €CITH  OHO
HEMOCPEACTBEHHO BEIET K pa3pylICHUIO0 XUBOM MaTepuH, Tak KaK OCHOBHOM MpOIIECC MOXKET
HaCTyIUTh TOJIBKO 3a CUET YMEHBIIEHUS >KMBOM Macchl U €€ CTPyKTypHoul sHepruu. Ho 310 *e
SBJISIETCS IPUYUHON U TOTO, YTO 3TOT KPUTEPHIl, XOTS OH MPABUJIEH U JOCTATO Y€ H, HE SABJISETCA
HeoOxonuMbiM. Benp eciu OCHOBHOW TpPOIECC U MOXKET OBITh BBI3BAH TOJBKO MyTEM
paspylleHusl KUBOM MaTepuu, TO HE BCSIKOE pPa3pylIeHHUE >KUBOM MaTepuu HEHU30eXKHO BEAET K
OCHOBHOMY TIporieccy. Mbl MOKeM, HallpuMep, KIeTKU, 00pa30BaBIIve B IEPBOM M3 MPUBEACHHBIX
MIPUMEPOB LUCTHI MOJ BIMSHUEM TEeMIIepaTyphl, MUTAaHUS, MOJIBEPTHYTh ACHCTBHIO M3MEHEHHOU
TEMIEPaTypbl HACTOIBKO OBICTPO, UYTO OHM pa3pylIaTcs, a HE oOpa3yroT HMUCTY. Mmu MBI MOXXeM
pa3pylIuTh KOHEYHOCTh WJIM TKaHb OpPraHu3Ma, He CIOCOOHOTO pereHepupoBaTh, M TOrJa HE
HACTYTST HA OCHOBHOM Ipoliecc, HU pereneparus. TyT KOHEYHO COBEPIIEHHO SCHO, YTO OOMEH IpH
3TOM HapyIlaeTcs, T.e. B pe3yJibTaTe BHEIIHETO BO3ACHCTBUS MPEPHIBACTCS MPEKIECBPEMEHHO, 10
TOTO KaK IMOTEHIMAd HACTOJBKO TMOHHU3UTCS, YTOOBI OOYCIOBHTH CMEPTh OpraHu3Ma WIH
HACTYTIJIEHME OCHOBHOI'O MIPOLIECCca U JICICHUS B HACJIEICTBEHHO ONPEIEICHHbBII MOMEHT.

Eciu takum 00pa3oM BBIMICTIPUBEACHHBINA KPUTEPHA U SBISETCS NTOCTATOYHBIM, TO
HEO0OXOIUMBIM KpUTEpUEM IpaHUILbI GU3UOTOTUUECKOTO
NpUCHOoCOONeHuss CIHNYyXHUT HapylieHUE 3aKOHOB OOMEHa, BBIBEJACHHBIX
3 o0OMmMUX 3aKOHOB JABHXEHUSA XHUBOW MmaTepuu. CienoBareabHO, Mbl JTOJKHBI
HaWTU KpPUTEpUM HApYLIEHUS STUX 3aKOHOB. Takoll KpUTEpUM BBITEKAET HEMOCPEJICTBEHHO W3
Haleld TEeOpHH >KMBOM MaTepUu W 3aKOHOB, BBIBEJICHHBIX W3 Hee B riaBe 00 obmene. M3 stux
3aKOHOB CIIEYET, YTO UCXOAHBIM MOTEHIIMATIOM Ly U UCXOJTHOU Maccoll my, a TaKkKe 3aBUCSIIEH OT

dp

JaHHOM YaCTHOU CTPYKTYPBI BEJIMYMHOMN C——d OAHO3HAYHO OIPCACJICHO YHUCJIO MOJICKYII,

1)
KOTOpBIE MOTYT OBITh aCCUMHJIMPOBAHBI KaK BO BPEMS POCTa, TaK M TOCJE JOCTHKEHHS TPAHUIIBI
accUMWIISILMU. Tak Kak BeIMYMHA ¢ camMa 3aBUCUT OT poAa aCCUMWIMPOBAHHBIX MOJIEKYJI, TO
KOJIMYECTBO TOCIIETHUX OYJET 3aBHCETh OT POJia MUTAHKs, HO TIPU ONPEIEICHHON MUIIe OHO OyeT
ONPENIETIEHO OJHO3HAYHO.

Bce 310 npaBmibHO TpU yCIIOBUH, 4TO 1) mporiecchl oOMeHa MpoTeKarT 0e3 HapymeHui u 2)
MOTEHIMAN MaJaeT A0 BEIUYHUHBI, ONPEACICHHOW JUIsl KaXKJI0ro OpraHuM3Ma, MOCJe 4Yero najeHue
npekpamaercs. Ecny npuHATH 3Ty BENWYMHY paBHOM WM ONM3KOH K HYJIIO, TO BTOPOE YCIIOBHE
ornaznaer. ObpazyemMoe B TEUEHHME BCEM >KM3HM HA €IMHUIYY MAacChl KOJMYECTBO TEIJIOTHl IpHU
NaJICHUH MOTEHLIMANIa C €0 YPOBHSA L, 10 HYJA B pe3yibTaTe paboThl, HEOOXOAUMOM s oOMeHa

122



BEIIECTB, T.C. Ui ACCHMWISALMHU TMHUIIEBBIX MOJEKYJ, — 3TO KOJUYECTBO TEIUIOTHI MBI Ha3bIBaeM
PYOHEpPOBCKOW KOHCTAHTOM.

Wtak, oAHO3HAYHBIM KpUTEpUEM (PU3MOTOTUYECKONW TPAHMIBI MPUCTIOCOOICHUS SIBIISETCS
pyOHepoBckas KoHcTaHTa. [loka BenmnumHa (QakThyecku OOpa30BaHHOW TEIUIOTHI paBHA
PyOHEpOBCKON KOHCTAHTE, Mbl HAXOAUMCS B Mpeaeiax (hu3noioruueckoro npucnocodnenus. Ecnu
OHAa MEHbIIIe, TO MEepe]l HaMH HapylLIeHHE 3aKOHOB JBIDKEHHUS B pe3yJIbTaTe Pa3pyLICHUs KUBOU
MaTepu BHEIIHUMHU BO3JCHCTBUSAMH, KOTOpOE BeleT 00 K OCHOBHOMY IIpoleccy, JH0o K
OTMHUPAHUIO YaCTHU WM BCEH )KMBOM MaTepuu. ITOT KPUTEPHUI OJHO3HAYCH U TaK K€, KaK MEPBHIH,
BKJIIOYAaeT HE TOJBKO CIIy4ad HW3MEHEHHMs TIpoleccoB oOMeHa BO BpPEMEHHM, HO U CiIydau
00pa30oBaHMs HOBBIX CTPYKTYp BO BpeMs pa3BUTHUS B pe3ysibTaTe BHEIIHUX BO3JEUCTBUM, €CIU 3TO
oOpa3oBaHHE HE BBI3BAHO YMHUpPAHHEM >XHUBOW Marepuu. Benp ecinu Takue CTPYKTYphl Jaxe U
TPEOYIOT JIsi CBOEro 00pa3oBaHus 0OJIbIe PaOOTHI, YeM BO3HHUKAIOIINE MPHU APYTHX YCIOBHIX, TO B
JAbHEUITIIEM 3TOT U30BITOK CTPYKTYPHOU PHEPTHH NMPU HEHAPYIIEHHOM 0OMeHe Oy/IeT BHOBb OTAaH
nociie AOCTH)KEHUS TPAHULIbI ACCUMUJISIIIUM, KOTJa OpraHu3M OyJleT yMHpaTh WIHA 3TH CTPYKTYpPHI
OyayT cTapeTh B pe3yJIbTaTe CBOEro OOMEHa.

B o0miem, uist 1106010 3HaYEHHs] BHEIIHUX YCIIOBUH (TeMIEpaTypbl, JaBICHUS, COJEPKaHUS
KHUCTIOPO/1a, KOHIICHTPAIIMN U3BECTHBIX MOHOB M T.J.) U JUISI KQXKJIOTO OPraHW3Ma C OJUHAKOBBIMH
UCXOIHBIMU BeIMYUHAMU (Lo, Mo, C), T.€. C OJAWHAKOBBIMH HACJIECICTBEHHBIMH CBOHCTBAMH, MBI
MOJTyYMM B M3BECTHBIX XapaKTEPHBIX IJIS JaHHBIX YCIOBHH U JUIs JAHHOTO OpraHU3Ma Mpejaenax
OJIMHAKOBYIO BEJIMYMHY PYOHEPOBCKOW KOHCTAHTHI, B TO BpeMs KaK 3a STUMH Ipe/ielaMi BETMYHHA
Oyner wMeHblne. J[as HEKOTOpBIX YyCIOBUM 00BeM OTHUX KoNIeOaHH MOXET OBITh OYEHb
HE3HAUUTENbHBIM, Ul JPYTHX — OueHb OoibImuM. [IpenensHbIM ciiydaeMm 3TOH 3aKOHOMEPHOCTH
MOKHO CUMTATh aHAOMO3, KOTOPBII JOCTUTAETCS Y HEKOTOPBIX OPraHU3MOB MPU MOMOIIM HU3ZKHX
TEMIIepaTyp WU MOCTENEHHOro BbIChIXaHHs. O0a 3TH (akTopa BIHUAIOT B CMBICIIE MOHMKEHHS
WHTCHCUBHOCTH OOMEHAa; eclii MpU OSTOM HE HACTyMaeT OTMHpAHUS >KUBOM MaTepuu H
CJIEZIOBATENIbHO HApYyIIEHUS OOMEHa, TO M MPOAODKUTEIBLHOCTh JKU3HHU JIOJDKHA COOTBETCTBEHHO
YBEJIMYUTHCS, @ €CJIM UHTEHCUBHOCTh OOMEHA MPHU ITOM CTPEMHUTCS K HYIIO, 8 MPOIOJIKUTEILHOCTD
KHU3HH — K OECKOHEYHOCTH, TO W TPOU3BEICHHE OOEHX BEIMYMH OyAeT NpHOIIKaThCcS K
OTIpe/IeIEHHOM, KOHEUHOW BeIMYMHEe. Y JAPYTUX OpPraHUu3MOB T€ K€ YCJIOBHSI MPH JOCTHUKECHHUU
OTIpENIeIICHHOW TPAHUIIBI Y’KE BBI3BIBAIOT MOBPEKACHUE KUBOW MAaTEPUH U TEM CaMbIM HapyIICHHE
MpoIeccoB 0OMEHa, YTO MPUBOJUT K OCHOBHOMY MpOIECCY M 0Opa30BaHUIO IIHUCT, T.. 3HAUCHUE
pPyOHEpOBCKON KOHCTAHTHI 37I€Ch HE COXpaHsETCs HeorpaHHueHHO. HakoHel M3MeHEHHs TeX e
BHEIIHUX YCJIOBUN (MOHIKEHUE TEMMEpaTypbl U BIAKHOCTH), OCOOEHHO €CIU OHH MPOUCXOMST
O4YeHb OBICTPO, MOTYT TPUBECTH K IOBPEKICHHIO >KUBOW MaTepUH, HE BBI3bIBasi OCHOBHOTO
MpoIecca, U Mbl OMSITh-TAKU MOJIy4aeM BEIMYHHY, MEHBIIIYI0, YeM pyOHepoBcKas KOHCTaHTa. OMbIT
MOKa3bIBaET HaM, YTO TpaHHIA (PU3UOJOTHUECKOTO MPHUCIOCOOICHHS MO OTHOUIEHHIO K KaKOMY-
160 ¢dakTopy 3aBUCUT HE TOJIBKO OT BEJIMYMHBI U3MEHEHHH 3TOro (pakTopa, HO U OT CKOPOCTH, C
KOTOPO# OHU TPOHCXOIAT. MTak, B 3TOM Cilydae TOBPEKICHHUE KUBOW MATEpUH OOYCIIOBJICHO HE
CaMUMHU HOBBIMHM BHEUTHUMH YCIOBUSIMHU, a OBICTPHIM M3MEHEHHEeM MocleqHuX. [loaToMy Mbl HE
UMeeM IpaBa TOBOPUTH, UYTO JaHHAs TEMIIEpaTypa, JaHHOE TaBJIEHUE, CTENCHb BIAXKHOCTH WIIU
CoJlep’KaHHEe KHCIIOpOJAa JIekaT 3a mpenenaMud (PU3MOIOTUYEcKoro mpucrnocodnenus. Ho nermo
OOCTOUT €CTECTBEHHO TaK, YTO €CJIM MOBPEXKICHHE BBI3BAHO OBICTPHIMU M3MEHEHUSIMHU KaKOTO-THO0
YCIIOBUSI, OHO CaMO TOXE IMPOUCXOJIUT OYEHb OBICTPO, T.€. OHO YK€ HACTYNHJIO TMPH HOBOM
OKpY’Kalollel cpeje, a He BbI3BaHO e€10. Hampumep, eciu Mbl IPECHOBOAHBIN OpraHU3M BHE3AITHO
MEPEHOCUM B BBICOKYIO KOHIICHTPAIMIO COJieH, TO TMOBpEXKJIEHHWE HACTYMUT HE BCIEACTBHE
npeObIBaHUsI B 3TOM KOHIIGHTPALMH, TaK KaK IMpH CIlydyae TOT K€ CaMblii OpPraHU3M, €CIId €ro
MEPEBOUTH MOCTENEHHO, OCTajICs Obl HEBPEAMMBIM B TOM K€ CaMOM KOHILIEHTpPAIIUH, T.€. 00pa3oBal
OBl HOBBIE CTPYKTYpHI WJIM Tepemen Obl K Ooiiee WHTEHCHBHOMY OOMEHY, WIM M TO U APYroe
BMeCTe, HO 0e3 HapylleHUs MpoIeccoB oOMeHa, T.e. 0€3 YMEHBIUICHHS BETUYMHBI pyOHEpPOBCKOU
KoHCTaHTBl. C JApyrod CTOPOHBI, M TOTO K€ OpraHu3Ma CYIIECTBYeT BEpPXHHUH mpeen
KOHIICHTpPAIlUU COJIei, MpPH KOTOPOM HE3aBUCUMO OT CKOpPOCTHU, C KOTOPOH OH JOCTUTAeTcs,
NPOMCXOIUT TIOBPESKACHUE W, CIEJOBATEIbHO, YMEHBIICHHE KOHCTAHTHL. [103TOMY MBI JOJDKHBI
JieNaTh pa3iuyue, Mo KpaiHel mepe, MEXAy MPUCIIOCOOJIEHHEM M €ro TpaHHULlaMd B OTHOIICHHUH
HEKOTOPBIX TIOCTOSIHHBIX BHEIIHUX YCJIOBUM W B OTHOIICHHMM W3MEHEHHMN STHUX YCIOBUH U HX
CKOpoCTH. BbI3BaHO 1M MOBpPEXKIEHHE CKOPOCTHIO M3MEHEHUN JAHHOTO YCJIOBHS WU Ooyiee WM
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MEHee JUTMTEIhHBIM NPEeObIBAHUEM B HOBOHM OKPYIKAIOIICH Cpelie, 3TO MOXKHO PEIIUTh B KaKIOM
OTJIEIbHOM ClTydae IpU MOMOIIM HEMEJIEHHOTO BO3BpALICHHS YCJIOBUN B HCXOJHOE COCTOSHUE:
€CJIM TOBPEKCHUE TOSBIISETCS U B 3TOM Cllydae, TO OHO ObLIO BBI3BAHO CKOPOCTHIO M3MEHEHUS;
€CJIN K€ TOBPEXACHUS B 3TOM ClIydae HET, HO OHO HAcTylaeT Mnpu OoJjiee ATUTebHOM NpeObIBaHUN
B HEM3MEHEHHOUN HOBOW Cpejie, TO BbI3Baja €ro cama 3Ta cpefa, a He CKOPOCTh hu3MeHeHus. OnbIT
MOKAa3bIBAET, YTO MOBPEKICHHE BCIEACTBHE CKOPOCTH HM3MEHEHHS] M TMOBPEKICHHS BCIEIACTBHE
npeObIBaHUS B OINpPENCICHHBIX, HE HM3MEHSIONIMXCS BHEIIHUX YCIOBUSX B OOJNBINOW CTEMEHU
HE3aBHCHMbBI JApYyr OT Jipyra, T.. JJUTEIbHOE BO3JCUCTBUE OMNPEJCICHHBIM J1aBJICHUEM,
TEMIIEpaTypOH, SIEKTPOABUKYILIECH CUIOW U T.I. MOKET BbI3BaTh MOBPEKIEHUE, B TO BpeMs Kak
OueHb OBICTPOE M3MEHEHHE ATHX BO3JECUCTBUN 10 TEX K€ BEJIMYMH caMoO Mo cebe, T.e. eCIM OHU
HEMEJIEHHO YCTPaHSIOTCS, HE OKAa3bIBAE€T BPEIHOTO BIHSHHUS, U HA00OPOT.

Orta Jajeko WAylias HEe3aBHUCHUMOCTb B CMBbICJIE BPEAHOIO OHOJOTHYECKOrO JIEHCTBUS
CKOPOCTH M3MEHEHHUS BHEIIHUX YCJIOBH, C OJJHON CTOPOHBI, U JUIMTEIILHOI'O BO3JCHCTBUS TEX K€
YCJIOBUH BBIIIIE UM HUKE U3BECTHBIX TPAHUIL — C APYTOH, 00yCIOBIIEHA TEM, UTO B OTHOILIEHUHU KaK
BO3JICUCTBUS, TaK U PEAKIIMH KMBOM MaT€pUU Mbl IMEEM JEJIO C IByMsI pa3IM4HbIMU Bemamu. Yto
KacaeTcsl pa3inyuil BO3ACMCTBUS, TO 3/1€Ch MbI JIOJKHBI OBITH B COCTOSTHUH, IIOCKOJIBKY UMEEM JEJI0
C BO3JICHCTBUSMU HEXHUBOW MPUPOJIbI, YCTAHOBUTH ITO pazinyue GU3NUECKUMU METOJAMHU, T.€. MBI
JOJKHBI MMETh BO3MOXKHOCTH pa3iinyaTh o00a BUAa BO3ACUCTBUI NpPU NOMOIIM (PUINYECKUX
nmoHsATHL. UTO Ke KacaeTcsl pa3iuyusl B PEaKlUu KUBOM MaTepUU Ha JTH J(Ba pa3IHYHBIC
BO3JICHCTBUS, TO OHO OIpENEsIeTCs 3aKOHAMHM IBUKEHHSI 3TOM MaTEepHH.

[TosichuMm cHauana pasnuuyue B BO3ACHCTBUMU Ha mpumepe aasieHus. Korga mbl uccieayem
MPUCTIOCOOIEHUE K JUIUTEIbHBIM BO3ACHCTBUSM Pa3IMUHBIMU JaBICHUSIMH, TO Mbl KaXKI0€ U3 HUX
OCTaBIIsieM TOCTOSHHBIM OoOJiee WJIM MEHee MPOJOoDKHTeNIbHOoe BpeMms. Ecnu kakas-mubo cuina,
HampuMep JaBjeHHe, JEUCTBYeT Ha CIOCOOHOE K IEpPEeMEILEHUI0 TeIO0 C Maccoll m, To, Kak
W3BECTHO, TO TEJIO MOIY4YaeT YCKOpPEHUe, ponopuuoHaibHoe cuiie. Ho eciu gaBnenue neicTByeT
B ¢opMe TONIUKA, T.e. OYEHb OBICTPO U3MEHSETCS OT HyJS 0 ONpeAesIeHHOW BEIMYMHBI U 3aTeM
OMSATh CKOPO MAaJaeT 10 HyJs, TO, KaK W3BECTHO, Mbl UMEEM JEJI0 C UMITYJIbCOM, OINpPEAEIISIEMbIM
MHTETPUPOBAHUEM CHJIBI MO BPEMEHH, U TEJO MOJIyd4aeT CKOPOCTb IMPOMOPLUUOHAIBEHO HUMITYIIBCY.
DTO0 MOKa3bIBAET, UTO B Clydae ACHCTBUS MOCTOSHHOTO JABICHUS U OYEHBb OBICTPO MEHSIOIIETOCS
(ToNuKa) pelarlUMU SBJSIOTCS ABE pa3JIMYHbIe BEJIMUYMHBI: B IIEPBOM CiIydae cuja, T.e. camo
JaBJIEHUE, a BO BTOPOM — HMMITYJIbC; TaKXK€ pa3jiMuHa M Mepa JEHUCTBUS: B NEPBOM CIy4yae €10
CIlyKHUT TpUJAHHOE TEIy YCKOpPEHHE, BO BTOPOM — CKOpocThb. M3 aroro crnemyer, uto B 00omx
CIIy4asiX pELIAIONIMMH SBISIOTCS JBE pa3inyHble (uU3NYecKue BenuuuHbl. Ho HaM BaxkHee
paccMoTpeTh TOT ciyyail, Korja cuia, T.e. JaBJICHHE WIN TAra, BHI3bIBAET U3MEHEHHE COCTOSHHS
CHUCTEMBbI, Ha KOTOPYIO OHa JeicTByeT. Eciiu, HanpuMep M3BECTHOE IABJICHUE WM TATa EUCTBYIOT
Ha OJacTUYHYIO0 TMPYXKUHY, TO TIOCJIEIHSAsS TOJBEpPraeTcsi H3MEHEHHIO CBOEl JUIMHBI,
NPONOPUUMOHAIIBHOMY  BeJIMUMHE  cuiibl. [IpyxuHa  moilydaeT  COOTBETCTBEHHYIO — CHJIE
MOTEHLIMAJIBHYIO SHEPruio BeiencTsue Aegopmanuu. Eciiu BbI3BaTh ObICTpOE U CKOPOIpPEXOIsliee
W3MEHEHUE JIaBJICHUSI WIM TATH, T.€. €CJIHM MPY’KUWHA MOJYy4aeT UMIYJIbC, TO MOCIEAHUN HAPYIIUT
PaBHOBECHOE COCTOSIHUE, U MPY>KWHA HAYHET KOJIeOAThCsl BOKPYT ATOrO COCTOSIHUS C T€M, YTOOBI
3aTeéM BHOBb YCTaHOBUTH ero. CreoBaTelbHO, MOCTOSHHOE JACHCTBUE CHIIBI BBI3BIBAET 37ECh
CMEIIIEHHE PAaBHOBECHOI'O TIOJOXKEHUS, a OBICTpOEe M CKOpPONpEeXojsiiee — HU3MEHEHHE ee, T.C.
HMITYJIbC, BBI3BIBACT HE CMEIIIEHNE PABHOBECHOTO MOJIOXKEHHsI, a KoeOaHusi BOKPYT Hero. B mepBom
cllydae MEpOoM CHJIbI MOKET CIY>KUTh CMEILEHHE PAaBHOBECHOTO MOJIOKEHHUS WM MOTEHIHaIbHAs
SHEPTUsl NPYKUHBI, BO BTOPOM — MEPOU MMITYJIbCa MOKET CIYKHTh aMIUTUTyJa Konebanuii. Ho u
TO U JIpyroe JeHCTBUTENbHBI JIMIIb B U3BECTHBIX IpaHulax. Eciu Tdra npeB3oiieT 3Ty rpaHully, TO
OHa MPUBEJIET K HE AJIACTUYECKON MedopMallii, U TOT/Ia CMEIIEHINE PABHOBECHOTO TIOJIOKEHUS WU
MOTEHIIMAJIbHAs SHEPT Ul IPYKUHBI YK€ HE MOTYT CITY>KUTh MEpOM CHIIbL. Takke U UMITYJIbC MOXKET,
€CJIM OH TNPEB30MIET U3BECTHYIO BEIIMUMHY, IPUBECTH K pa3pbiBy NpyxuHbl. [Ipu 3TOM BenuunHa
TOTO JaBJIEHUS, NpPU KOTOPOM OKa3bIBaeTCs MPEB30MIEHHON anactudeckas nedopmanus, He
HaXOJUTCSI HU B KaKOW CBS3M C BEJIMYMHONW HM3MEHEHHMsS NaBICHUS TPHU HUMITYJIbCE, TaK KaK MPH
MOCJICIHEM PEIIAIOIINM SIBIISETCS HMEHHO UHTETpaJl IO BpEMEHH.

CkazaHHO€ O TpPYXHHE OTHOCHUTCS TakKe W K rasy, HaXOAAIeMycs TMOJ Ppa3lIudHbIMU
naBineHusMHu. Kaxxnomy naBieHuio OyJleT COOTBETCTBOBATH B Ka4€CTBE PABHOBECHOTO COCTOSIHHS
onpezaeneHHbId 00beM. VMITybe e BBI30BET BUXPEBOE JBMKEHHE ra3a, IMocjie KOTOPOTrOo OYEHb
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CKOPO BHOBBH BOCCTaHABJIMBACTCS MPEKHEE PABHOBECHE.

[IOHSTHIO MMITyJIbca B MEXaHHUKE aHAJOTHYHO TIOHSTHE UMITyJIbca ToKa (Jidf) min ummybca
nanpsokernst ([vdf) B ydenmnm 06 siextpuuecTBe. Korma TOK OINPEACICHHOM HHTEHCHBHOCTH
MPOXOIUT Oojiee IUTENHbHOE BpeMs IO IMOJYIPOBOJHUKY, TO BCKOPE HACTYMAeT CTAallMOHAPHOE
COCTOSTHHE, paBHOBECHE IIO0TOKA, MPUYEM B EIUHHIYy BPEMEHH Yepe3 TMOIMEPeYyHOE CEUYCHHE
MIPOBOJHMKA MPOXOAUT OJHO M TO K€ KOJIMYECTBO 3JEKTPUUYECTBA, TAK UYTO HE MPOUCXOIUT €ro
ckoruieHus. Ho ecnu BeI3BaTh OYE€Hb OBICTPOE, JUISIIEECs JIUIIh KOPOTKOE BPeMsI M3MEHEHUE CHIIBI
TOKa, T.€. €CIIM Ha MPOBOJHHUK JEUCTBYET MMITYyJIbC TOKA, TO HOBOE PAaBHOBECHE HE HACTYIIUT, a
MIPOU30IAET HApYIICHUE PAaBHOBECHOTO paclpeaeNeHHs 3apsI0B B IPOBOJIHUKE, TIOCTIE YETO CKOPO
BOCCTAHOBUTCSI M TIpekHee paBHOBecHe. To K€ OTHOCUTCS W K JUIMTEIbHOMY JIEHCTBHUIO
OTIpeICIEHHOM TeMIIEPaTyPhl HIIM CKOPOTPEXOISIIETO TEMIIEPaTyPHOTO U3MEHEHUSI.

NTak, M HaxoIuUM Kak oOujee mpaBUJIO, YTO OUYEHb OBICTpPOE U
CKoOpompexoAsimee H3MEHEHUE KaKoOW-IMOO BEIUYHHBI COCTOSHUSA
OKpYJKaIIe cCpenbl u JIIUTENbHOE BO3J€MCTBUE bakTopamu,
BHIPAaXXAaMUMUCS OJTHUMHU BEeJIMYMUHAMU TNPHU PAa3JIHUUYHBIX 3HAYCHHUAX,
KOTOpbl€e OHHU MOTYT HUMETh, OTJIHYAKTCS JApPpyr OT JApyra u B
bu3MUYEecCKOM CMBICIE U JOJXKHB 00nagaTh pa3dIUYHBIM (QH3UYECKUM
neictsuemM. B mepBOoM clydae MB HUMeEEeM J€JNO C HMOyJIbcaMu,
BHI3BIBAIONMMHU O M3BECTHBIX TPAaHUIl HAPYIMEHUSA, HO HE CABUTAKIIUM
paBHOBECHS; BO BTOPOM € cClyyae 10 M3BECTHOHN rpaHUIBl CABUTAETCH
paBHOBecHUE, HO He BBI3bIBaeTCcs HapymeHus. Ecinu mpeB3oiigeHa sTa
rpaHuuma, TO B HepBOM ciayudyae (MMOYJbCH) K HapyUIEHHUIO
NpUCOEJUHSETCS CABUT paBHOBECHUS, a BO BTOpPOM (AJIUTEIbHBIC
BO3JEUCTBUSA) K CABUTY PAaBHOBECHS — HaAapyLUI€EHHE €TO.

VscHuB cebe pa3HHUIly B (U3NYECKOM BIUSHUU JJIUTEILHOTO BO3IEHCTBUS (haKTOpaMu,
BBIPQKAEMbIMU PA3JIMYHBIMU 3HAYCHUSMH BEJIMYMH COCTOSIHMSI Cpelbl, C OJHOH CTOPOHBI, U
CKOPOCTH M3MEHEHUS 3TUX BEJIMYUH — C JPYTOM, MBI JJOJDKHBI HA OCHOBE 3aKOHOB JIBHKEHUS KUBOM
MaTepUU BBIICHUTh HM3MEHEHHS] COCTOSHUS M YCIOBHS JUIsl HMOBPEXKACHUS 3TOM MaTepuH MpH
pa3nuyHbIX (hopMax BO3ACUCTBUIA.

[Ipu muTenbHOM BO3AEHCTBHM KAakKoro-iubo ¢akTopa cpeibl Ha KUBYIO CHCTEMY Mbl, Kak
CKa3aHO, UMEEM JIeJI0O He C HACTYIUIEHHEM HOBOTO PaBHOBECHS, COOTBETCTBYIOIIETO M3MEHEHHOM
cpere, a € COXpaHEHHMEM XapaKTepHOro Jias KHUBOM MaTepuu
paboTOCIOCOOHOTO HEPAaBHOBECHOTO COCTOSHUSA 3a CUeT pabOThI, MPOU3BOIUMOI
CBOOOJTHOM PHEpruer caMoi cucteMsbl. /[ 3Toro HeoOXoauMa B 3aBUCHMOCTH OT YCJIOBHH Oosee
WM MeHee MHTeHCHBHas paboTa. B TakoM cirydae Mbl TOBOPUM O IPHUCTOCOOTEHU U K HOBOM
cpene. Ecnu pabota, TpeOyemasi sl TpUCIIOCOOJICHUS K JaHHBIM YCJIOBHSIM, JOJKHA OBITH B
eANHUIY BpPEMEHHU OONblIe TOro, YTO MOTYT JaTh CTPYKTYpPHBIE CHJIBI CHCTEMBI, TO
paboTOCIOCOOHOCTh CHUCTEMBI YK€ HE MOXKET OBbITh MOJHOCTHIO HCIIOJIb30BaHA, W MOCTENEHHO
HACTYIIUT HapyIleHHe 3aKOHOB OOMEHa, a TaK Kak paboTa CIIyKUT UMEHHO ISl TTOAJEPIKAHUS dTHUX
CTPYKTYPHBIX CHJI, TO OyZIeT MOBpeXJAeHa U cama >KuBas Matepus. B 3Tom citydae Mbl TOBOpUM O
TpaHUIIe TPUCTIOCOOISIEMOCTH.

Ecnu nepen HamMu ObICTpOE€ M3MEHEHUE BEJIMYMHBI COCTOSIHUS, T.€. IEUCTBYIOIIMM Ha KUBYIO
MaTEPUI0 UMITYJIbC, TO UM BPEMEHHO HapylmaeTcs MOJJIeXalee COXPaHEHUIO
HEPAaBHOBECHOE COCTOSHHUE IyTeM HEMOCPEICTBEHHOTO0 HAPYIICHUS MOJICPKUBAIOLINX
3TO COCTOsIHUE TpolieccoB oOMeHa. CoCcTOsSTHUE )KMBOW MaTepUu MPUOINKACTCS K PABHOBECHOMY,
T.€. YMEHbIIAeTCA €€ CTPYKTypHas 3Heprusa. Ho Tak kak HapyuieHue ObUI0 BBI3BAHO UMITYJILCOM, TO
nporecc oOMeHa HEMEMJIEHHO BOCCTAaHABIMBACTCS M BHOBb HACTYIMAeT MpEXHEe HEPABHOBECHOE
cocTtosiHe. B 3TOM ciyyae MbI TOBOpMM O pa3JApaX€HHU OKpyxkKawuehd cpenoi. Ecin
UMITYJIEC MPEBOCXOAUT U3BECTHYIO BETUYHMHY, TO MOKET HACTYIUTh U PAaBHOBECHE, U TOTJa OOMEH
y>Ke He MOXKeT 0oJiee BoccTaHOBUTHCS. K HapyIleHnI0 HepaBHOBECHOTO COCTOSTHUS KUBOW MaTepUU
MPUCOEANHSIETCS U OKOHYATEIIbHOE HAapyIlIeHue OOMEeHa.

NTtak, mpu mpucmocoOIeHUU MBI HMeeM mnepea cob0oil, B MEepBYIO
oduepeab, M3MEHEHHUE HMHTEHCHUBHOCTH oOMesNla M HHOTJIa oOpa3oBaHHE
HOBBIX CTPYKTYD, a €eciau MNpEeB30MEHBI HU3BECTHBIE TrpaHUI bl
U3MEHEHHBIX BEIUYHUH, TO B pe3ylbTaTe NJIUTEIbHOTO BO3JEHCTBUSA K
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3TOMY HNpPHUCOEIUHSETCS BTOPHUYHO U HApPYMEHHUE COCTOSAHUSA XKHUBOWU
MaTEpHUH.
[Ipu pasznapaxeHuH MBI B TEPBYH OdYepeAb HUMEEM JA€IO0 C

HapymeHUEM COCTOSHUS IKHUBOM MaTepuu, K KOTOpPOMY, €CIH
NpeB30UJEHB HU3BECTHBIE TPAHUINB BCJIEIACTBUE CIHIMKOM CHIBHOTO
HapylmeHus COCTOSIHUA, BTOPHUYHO NpUCOEeIUHSAETCS emie u

OKOHUYUAaTEeNbhHOE HapylmieHHe oOMeHa, a CJIeIO0OBaTElIbHO yMHUpPaHUE
TKaHHU.

[Ipexnae yem 3aHATHCS MEXAHM3MOM BBI3BAHHOTO Pa3Apa)kalollldM HUMITYJIbCOM HapyILEHUS
COCTOSIHUSI KUBOM MaTepuu, Mbl HCCIEAyeM Ha IONEPEYHOIOJIOCATOW MBIIIIE KaK TUIIHYHOM
MpuMepe pa3apakUMONU TKAHU 3TU Pa3Myusl B U3MEHEHHSIX, BbI3BAHHBIX BO3JIEHCTBHEM, C OJHOM
CTOPOHBI, TOCTOSIHHBIX BEJIMYUH, a C JPYrOi — UMITYJIbCOB.

Ecnu neiictBoBaTh Ha, MOMEPEYHOIONOCATHIN MYCKYJ, HampuMmep gastrocnaemius WId
sartorius, MPU TMOMOILIM TOCTOSIHHOTO PACTSKEHHs, TO Ha OCHOBAaHMHM CKa3aHHOTO MbI JOJIKHBI
OXUJATh M3MEHEHHs MHTEHCUBHOCTH OOMEHa IPH OCTAIomIeMCsl pabOTOCTIOCOOHBIM COCTOSIHUU
TKaHu. Ecnu pacTsikeHHe CIMIIKOM CHJIBHO WM BO3JEHCTBHE JJIUTCS CIUIIKOM JIOJITO, TO 4epes
HEKOTOpPOE BpeMsi K JTOW HM3MEHEHHOW WHTEHCHBHOCTH OOMEHA JIOJDKHO TMPHUCOSTUHHUTHCS
HapylUIeHHE CaMOro HEPaBHOBECHOI'O COCTOSHUS. UTO 3TO AEWCTBUTEIBHO HMMEET MECTO, OBLIO
nokazaHo MEHroM' MHpH MOMOIIM HENOCPEICTBEHHBIX HM3MEPEHHH MOTPeOIeHns KHCIOpoaa M
o0paszoBaHMs TerUIa.

[HelicTBue pasnpaxeHuss B BHUJAE COKPAILIECHUS MBIIIIbI, T.€. U3MEHEHUE COCTOSHHS, MBI
M0JTy4aeM, HalpOTHUB, MPU MOMOIIN UMITYJIbCa, T.€. OBICTPOTO U3MEHEHMsI CUJIbI pacTsbKeHus. YTo
HapylIEeHUE COCTOSHMS JIOCTUTAaeTCsl MpPU O3TOM HMMEHHO HMIIYJIbCOM, a HE BEJIMYUHOUN
BO3JICHCTBYIOIIENH CHUJIbI, BUJHO JIy4Yllle BCErO0 M3 TOrO, YTO peaklus Ha paslpakeHue, T.e.
COKpallleHHe, HACTYIAET BCErJa IMOCjie XOTSA U OYeHb KOPOTKOT0, HO U3MEPUMOr0 BPEMEHU IOCIIE
uMmIynbca. s kaxxaoro pasgpaxxeHusl XapaKTepeH TaK Has3bIBa€Mblil JIATEHTHBIM mepuoa. ITo
MMEHHO U JIOKa3bIBAET, YTO U3MEHEHHUE COCTOSIHUS SIBJISIETCS CJIEACTBHUEM BBI3BAHHOTO MUMITYJHCOM
HAapyUIEHUsI, a HE BO3JEHUCTBUS OKpYyX aromieh cpeabl. To ke camoe, Kak U3BECTHO, UMEET MECTO U
[IPU 3JEKTPUUYECKOM PA3APAKEHUU. 3/1€Ch TAKXKE ACHCTBYET UMITYJIbC TOKA, & HE MOCTOSIHHBIM TOK.
Mpl nosiy4aeM COKpallleHHE MBIl TOJIbKO MPU 3aMbIKAHUU WM Pa3MbIKAaHUM TOKa, a HE IpHU
JUIUTETFHOM TPOXOXKAeHHH ero. HaoOopoT, B mocieaHeM cioydyae HCXOAHOE COCTOSHHE BHOBD
BOCCTAHABIIMBAETCS HECMOTpSI Ha JalbHEWIee MPOXOXKICHHE TOKa, B TO BpeMs KaK COKpalleHHe
HACTyNaeT JIMILb YePe3 U3BECTHOE BPEMsI TIOCIIE UMITYJIbCa.

Tenepb Mbl HcceAyeM BBIBOJBI, KOTOPbIE BBITEKAIOT M3 HAIIETO MPHUHIMIIA YCTOHYMBOTO
HepaBHOBeCHs, pabOThl CTPYKTYPHBIX CHJI M M3 Hallell Teopur OoOMEHa W XUBOW MaTepuu IS
Clly4asl HapyUIeHHMs UMIYJbCOM COCTOSHUSI JKMBOM MaTepuM M BBI3BAHHBIX MM IPOLIECCOB, T.€.
SIBJICHUH pa3paKeHUs.

[Ipy 5TOM MBI HayHEM C pe3yibTATOB, MOJYUYEHHBIX HKCIEPUMEHTAIbHBIM ITyTEM Ha
MONEPEYHOII0IOCATON MBIIILIE, U 3aTEM HCCIEIYyEM, HACKOJIbKO OHM MMEIOT 3HAYCHHE Ha TIaJKUX
MBIIILAX U JPYTUX pa3IpakUMbIX TKaHIX.

UroObl TMONYyYHUTh TMPABWIBHOE TMPEJICTaBICHHE O (PU3MOIOTUYECKOM, TMOBEACHUU
MOMEPEYHOIOIOCATON MBILIIIBI, Mbl JOJKHBI MUCXOAUTh U3 aHaIM3a COCTOSIHUSI U OOMEHa B MOKOE.
[Ipu 3TOM MBI UCXOAMM W3 OOIIEOMONIOrHUYECKOTO MPHUHIIUIA, MO KOTOPOMY KHBas CUCTeMa He
HaXOJUTCSI TEPMOJUHAMHYECKH B PABHOBECHUU M BCSI SHEPTUs, OCBOOOXKIAIOMIASCA IPU CIIOHTAHHO
MPOTEKAIOIIUX MPOIeccax, MOCTABISIONINX YHEPTHIO0, TIPEBpaIaeTCs B pabOTy MPOTUB pPaBHOBECHSI,
KOTOpO€ cleqyeT OXHAaTh TMpU JaHHBIX yciuoBHsX. [IlpumeHsis 3TOT mNOpUHIMO K
MONEPEYHOIIOIOCATON MBIIIIE, Mbl, CJIEI0BAaTEIbHO, AOKHBI TMPUHATH, YTO MPOTEKAIOIIUE B
MBIIIIIE, HAXOIAMICHCS MO BO3/IEHCTBHEM COOCTBEHHON WMJIM TIOJIBEIICHHOW TSDKECTH, MPOIIECCHI,
MOCTABIISAIONINE SHEPruto (T.e. OOMEH OTOM MBIIIBl B COCTOSHUHM TIOKOS), CIYyXKaT JJis
MojJep>KaHusl HEPAaBHOBECHOI'O COCTOSIHUS MPHU JaHHOW Harpyske. HexxuBoe, anacTudyHoe Teno —
NpYy>KMHA WIA PE3UHOBAsl JEHTa — PACTAHETCS MOJ BJIMSHUEM HArpy3Kd HACTOJIBKO, MOKa CHUJIA,
TAHyIlass KHHU3Y, HE CpaBHSETCA C CWIOM HamnpsoKeHus, T.e. Noka o0e JAeWCTBYIOUINE B
MIPOTUBOMOJIOKHBIX HAMpPaBIEHUSX CUJIbI HE YpaBHOBECHT Ipyr Apyra. [[is moamepikaHus STOTO
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COCTOSTHUSI HET HAaJOOHOCTH B TPOIIECCaX, IMOCTABJISIOMIUX JHEPTHIO. Y JKUBOW CHUCTEMBI, KaK Y
MOTEPEYHONONI0CATOM MBIIIIIBI, 3TO pPAaBHOBECHE HE HACTYIMAET, HANpPSKEHHE U TSDKECTh HE
YPaBHOBEIIMBAIOT JIPYT APYra, MepBasi Bceraa OOJbIIe TOW BEIWYMHBI, KOTOpas COOTBETCTBOBAIA
Obl TaHHOM TsKecTH. Cle0BaTeNbHO, 3Ta CUCTEMA COOTBETCTBYET, HAIIPUMED, MIPYKHUHE, KOTOPYIO
MBI PacTATUBaeM (M 3HAUUT — HaIpsraeM) OOJIbIIe, YeM 3TO COOTBETCTBOBAIO Obl MPUBEIICHHOM
TSKECTH, CKaKeM, IIyTE€M 3aKpelUyieHHs ee B ATOM MojoKeHuH. PaboTra, KOTOpYI0 Mbl B TakoM
ciIy4ae JOJDKHBI MPOU3BECTH M3BHE, YTOOBI COXPAHUTh CUCTEMY B OTOM COCTOSIHHH, TIPOU3BOIAUTCS
B KMBOM MYCKYJIE€ IOCTaBIISIOIIMMU HHEPrHI0 TMPOIECCAMH BbIPDABHUBAHHS, T.€. MOKOWHBIM
oOMeHoM. Hampsiraemblii TSKECTBIO MYCKYJ SIBIISIETCS, CJIE€IOBATEILHO, HE TMPOCTO CHCTEMOH ¢
OoJTbIIIel TIOTCHIIMAILHON DHEpPruei, Kak pacTsHyTas OOJbIICH WM MEHBIICH TSHXKECTBIO MPYKUHA
B PaBHOBECHUHU, HO OH oOjamaeT Oosbliell CBOOOMHON SHEpruei, KoTopas yMEHbIIUIACh Obl MPH
JaHHOW Harpyske, ecilii Obl 3TO COCTOSHHE HE MOJAJEP>KUBAJIOCh IOCTOSIHHO IPOLIecCaMu,
MOCTAaBIISIONIMMU dHEPrut0. M3 3TOro ciieayer, 4YTo eCH 3TH MOCTABISIONINE YHEPTUIO MPOLIECCHI
BBIKJTFOYEHBI WM OOJIbIlIE HE MOTYT MPOMCXOAUTh, TO MYCKYJ JOJKEH CTaTh KOpOode, U BHEIIHSA
paboTa yKe MOXKET MPOU3BOIUTELCS JTUIIH 32 CUET YMEHBIICHUS CBOOOIHON YHEPTUU CUCTEMBI, T.€.
3a CUET CIIOHTAHHO IMPOTEKAIOIIEro Mpoliecca BhlpaBHUBaHUA. TakuM oOpa3oM, 0e3 3aTpyJHEHHI
OOBSICHSIETCS TO, YTO MYCKYJ COKpalfaercs, KOrja OH YMHpaeT, U 4YTO, HAMpUMep, MYCKYI,
OTPaBJEHHbIA MOHOMOJIYKCYCHOM KHCIJIOTOM, BCErJla BHAJAae€T B COCTOSIHUE JJIUTEIBLHOIO
COKpAIIEHHS, KOT/Ia UCYepIiaH HeTOCPEICTBEHHBIM NCTOYHUK YHEPTUH — (hocdareH.

Ho stuM ke caMbIM OOBSCHSIETCS €IIe W JIPYyroi (paxT, XOpOoIIo M3BECTHBHIA B (PU3UOIOTHUH
MOTIEPEYHOIONIOCATON MBIIIIIBL: 3TO — HAOIIOEHHUE, YTO pa0OTOCTIOCOOHOCTh MBIIIIIBI, H3MEpIeMast
paboTOol MpU MaKCUMAaJIbHOM pa3pa)KeHUH, 10 U3BECTHON T'PaHUIIbl OBBIIIAETCSA C YBEINYEHHEM
rpy3a. U3 Toro, 4To Myckyn oOnagaeT OONBIIMM HAMPsHKEHHEM, YeM 3TO COOTBETCTBOBAIO OBI
Ipy3y, U YTO MOCTAaBJISIONINE SHEPTUI0 Mpolecchl oOMEHa B MOKOE BCErja IMPOU3BOIAT padoTy,
CITyalllyI0 JUISI COXpaHEHUS ATOr0 U30bITKA HANpsDKEHUs (padoTa MPOTUB PAaBHOBECUS MIPH TaHHOM
Harpyske), — U3 3TUX ABYX OOCTOSATENbCTB CJIEAYET, YTO MHTEHCHBHOCTh OOMEHa MOKOS JOJKHA
MOBBICUTHCS TIPU YBEJIMUEHUU HATPY3KHU U YTO BHIKIIOYCHHE MOCTABJISIONIUX YHEPTHIO MPOIECCOB
00ycOoBUT OoJbIIyt0 PaboOTy, Tak KakK TMPOIECC BBIPAaBHUBAHUSA HAYHETCS C 0oJiee BBICOKOTO
ypoBHs. KOHEUHO, 3TO MOXKET MPOUCXOIUTH TOIBKO O M3BECTHOMN TPaHUIIBI, & UMEHHO TOJBKO 10
TE€X TMOp, MOKa HCTOYHMK D3HEPTUM WJIM HHTEHCHUBHOCTh OOMEHa IOKOS €HIe B COCTOSIHUU
obOecrieunTh M30BITOK HampshkeHus. Eciiu Harpys3ka yBeJIMYMBAeTCs €Ille MAajbllie, TO OJKHO
HACTYyNUTh TIOHIDKEHHE PabOTOCIOCOOHOCTH, TeM O0o0Jiee YTO TOT/a YK€ CaMO MEXaHHYEeCKOe
JEHCTBUE TSHKECTH HAYMHACT HETIOCPECTBEHHO HAPYIIATh WU MOBPEXKIATh CHCTEMY .

Wtak, nepBblii BBIBOJ, KOTOPHI MBI JEaéM W3 HAIIUX BBILIECHPUBEIECHHBIX MPEINOCHUIOK,
CIEYIOIINIA: WHTCHCHUBHOCTh MOKOWHOTO OOMEHA WM TMOCTABJISIFOIIMX JHEPTUI0 MPOIECCOB B
COCTOSTHUM TOKOSI JTOJIKHA JI0 M3BECTHBIX MPEJEIOB MOBBIIIATHCS C YBEIUYEHUEM Harpys3Kku, a Ipu
JAIbHEUIIIEM YBEIMYCHUH TOCIETHEN JOKHA MMOHIKATHCS; HArpy3Ka, MPU KOTOPOU JOCTUTACTCS
MakCUMyM pPaOOTOCIOCOOHOCTH MYCKyJa, JOJKHAa COOTBETCTBOBAaTh TOM, MpPH KOTOPOM
WHTCHCHUBHOCTH OOMEHA MOKOS JOCTUTAET CBOCH HAWBBICIICH TOUKH.

UroObl MPOBEPUTH ATOT MEPBBIA BHIBOJA, MBI B3sUIM B KauyeCTBE MEpPhl MHTEHCHUBHOCTU
MOKOWHOTO 00MEHa TOK TOKOs, KOTOPBIH JIETKO PETUCTPUPOBATH M KOTOPHIHN SBISETCS BBIPAKCHUEM
MHTEHCUBHOCTH BCEH COBOKYMHOCTH MPOLECCOB OOMEHa B IMOKOSIIEMCS >KUBOM MYCKyJe, B
MEpPTBOM K€ HCUe3aeT .

[IpuBeneHHble B TJaBe O TEOPUU JKUBOM MaTepUU OIBITHI IMOKA3ald, YTO TOK IOKOS
00yCIIOBJICH HE CBOMCTBAMU MEMOpaH WM MOTPAHUYHBIX MMOBEPXHOCTEH, a AePOPMUPOBAHHBIM,
HEPAaBHOBECHBIM COCTOSIHUEM MOJIEKYJI; COIJIACHO 3THUM OIbITAM TOK IIOKOSI SIBJSIETCSI MEpoi
OTKJIOHEHHSI OT pABHOBECHOTO COCTOSIHMS, a, CJIEJIOBaTelIbHO, W WHTECHCHUBHOCTH OOMEHa,
MOCKOJIbKY 3TO OTKJIOHEHHE O00YcCOoBIIeHO mocienHed. YTo MblI 37ech HE UMEeM Jesia MPOCTO C
perucTpaiuei pacrnpeneicHusi HOHOB Ha TIOTPAaHUYHBIX TOBEPXHOCTSAX BCIEACTBUE H30MPATEIbHOMN
MPOXOJUMOCTH MOCHEIHUX, BUTHO U3 TOrO, YTO TOK MOKOS CYLIECTBYET M y INIaJKON MBIIIIIbI, I/1e
JI0Ka3aHO OTCYTCTBHE U30MpATEIHbHON MPOXOJUMOCTH JJIsi KATHOHOB U aHMOHOB.

OOBEKTOM OIBITOB HaM CIYXKWJI gastrocnaemius JIATYIIKH, TUCTAIbHBIN KOHEI KOTOPOrO Mbl
MOBPEXKAANU TOTPYKEHHEM B TOPSYYI0 BOAY, IOCJIE Yero MYCKYJ IOJABEIIMBAJICS BO BIAXKHOM

' DTH OMBITH GBUTH TIPOBENEHBI COBMECTHO C MOMM COTPYIHHKOM B. A. MykeeBbIM.
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Kamepe. 3aTeM MbI OOBIYHBIM CIIOCOOOM, MPH IOMOIIY HETOJSIPU3YIONTUXCS DJIEKTPOJIOB H
3epKaJIbHOTO TaJTbBaHOMETPA, OTBOJIWIM OT HEro TOK IMOKOS MpH pa3imuuHoi Harpyske. [llkana, Ha
KOTOPYIO Majiain OTPaXCHHBIN JTyd, HAXOAUIACh Ha pacCTOSIHUM | 72 m OT 3epkajia raibBaHOMETpA.
Toxk mokost HaOMoAAJICS B TEUCHHE HECKOIBKUX YacoB. C KaKI0i Harpy3Kou MPOU3BOIUIACH CEPHSI
MHOTOYHCIICHHBIX OIBITOB, PE3yJbTaThl KOTOPHIX XOPOIIO COBMaganmu Apyr ¢ apyrom. Ha puc. 20
JIaHBI PE3yJITAThl 3TUX OMBITOB, IPHUYEM Ha a0CIIMCCY HAHECEHO BPEMS, a Ha OPJAMHATY — BEJIMYUHBI
TOKa TOKOS B TMPOIEHTaX UCXOAHOW BeMMUYWHBI. KpUBBIC IS KaKIOW OTHEIHHOW HATPYy3KU WIH
TOYKH, OTHOCSIIUECS K TIOCICAHHUM, SIBISIOTCA CPEIHUMH BEIUYMHAMH, BBIBEACHHBIMH W3
OOJIBIIIOTO YHCIIa OMBITOB C OAHOW Harpyskoi. ['py3 moaBemmBancs, KOraa TOK MOKOS OCTaBaJCs
0e3 n3MeHeHui B TedeHue 5 MUHYT. CTpenka MmoKa3pIBaeT MOMEHT Harpy3KH.
W3 pucyHKa BHIIHO, YTO OTBITHI TaH
CICAYIOMUA  pe3yibTaT: TOK  TIOKOS
; HEHArpy>KeHHOro  gastrocnaemius  co
“t=1 BpEMEHEM IIOCTCTICHHO ITOHWKAETCS U B
TEYCHHE 5 YacoB MaJaeT MPUOIUZUTEITHHO
JIO TIOJIOBHHEI CBOCHM HMCXOJHOM BEIIMUHHLI.
[Ipu narpyske xe B 20, 40, 80 u 160 2. Tok
ITOKOS 0OHapyKUBaeT HEMEJICHHOE
. ¢ v MOBBIIIICHHE B MOMEHT Harpy3Kd, 3aTeM
nl N T N s i [ | nanpHeliee moBbllieHUE B TeueHue 10 —
20 MuUHYT, TIOCJIE Yero HacTyHaeT
“ MeIJIEHHOE IIOHM)KEHHME, OJHAKO MeEHee
N ey KpYyTO€, 4eM MOIBEM, U, BO BCIKOM CIIydae,

o

10

= T ~dgomw TOK TIOKOSI y Harpy>kK€HHOM MBIIIIBI B
e o P PR N R T T LR T g,  TCUCHHE HECKOIKHX 4YacoB OCTaeTcs
3HAYHUTEIIHHO BBIIIIE, 4eM y

Puc. 20. HEHarpyKeHHOH. B To Bpems Kak TOK

MOKOSI HEHArpy>KeHHOW MbIbl yepe3 130
MHUHYT COCTaBJISIET JIMIIb 65% HCXOAHOW BeNUYMHBI, Mbl s Harpy3ku B 20, 40 u 80 2. umeem
yepe3 TO ke BpeMs B cpeaneM eime 85%. bonee kpyroe magenue oOHapyKMBaeT Ha BTOPOM yac
MYCKYJ ¢ Harpy3koi B 160 c.. DTo Takxke rOBOPUT B MOJb3Y TOTO, YTO TOK MOKOS PETUCTPUPYET
MOCTABIIAIONINE DSHEPTUI0 TMPOIECChl B COCTOSHUM IOKOSl, M IOCKOJBbKY Mbl HMEEM JIEJ0 C
MEePEKUBAIOIINM, U30JIUPOBAHHBIM MYCKYJIOM, JUIIEHHBIM JOCTaBKH MUTAHUS, UICTOUYHUK SHEPTUU
€CTECTBEHHO OTpaHHUYEH TaK, YTO YeM MHTEHCHBHEE ObLIa B MEpBbIe Yachl padoTa, ciyxaluas Jis
MOAJICPXKAHUSL COCTOSIHUSI, TEM CKOpPEE MCTOIIAETCS 3TOT MCTOYHHMK, M B JAJIbHEUILIEM OJKHO
HaCTynuTh 0oJiee OBICTPOE IMaJICHUE.

UYTo 3TOT XOJa KPUBOH NEUCTBUTENHHO OOYCIIOBJIECH IMpolieccaMu OOMEHa HETOBPEXKIECHHOM
YacTH MBIIIIBI, a HE, KaK 3TO YacTO JAyMaroT, U3MEHEHUSMHU B MOTPAHUYHOI 30HE, MBI CMOIJIU
MOKa3aTh, 3alllEeMJIsAsE MYCKYJ HaJ 3TOM MOTPAaHUYHON 30HOM M Harpyas TOJbKO BEPXHIOIO
TTOJIOBHHY TPH TTOMOIIM HUTKH, IEPEKUHYTOM Yepe3 HETMOABIKHBIN 0JIOK. XO0J1 KpUBOM OCTaBajCs U
B 3TUX YCIIOBUSIX TEM K€ CAMBIM.

Taxkum oOpazoM, MBI BHIMM, YTO TOK IOKOs YBeIW4YWBaeTcs a0 Harpy3ku B 160 2. Ho ecnu
MBI OepeM Harpy3ky B 4002, TO MBI BUIMM, YTO TOJBKO B MOMEHT HAarpy3ku HaOmomaetcs
HE3HAYUTENIbHOE TIOBBIIIEHHE, I0C/Ieé KOTOPOTO HAUYMHAETCS PE3KOe IMOHIKEHUE TOKa IMOKOS.
Ilocnennuii yxxe uepe3 30 MHUHYT JIEKUT HW)KE HOPMaJbHOM KpuBOM, a uepe3 100 MuHyT
cocTaBisieT MeHbIle 30% UCXOIHON BETUYNHEL.

Hrak, nepBasi yacTh HaIIero BBIBOJA MOJHOCTHIO moATBepxkaaerca. o 160 e. Tok mokos
yBenmuuuBaercsa, a npu 400e. oH yxke mnoHmwkaercs. Ha oOCHOBaHMM BBIIIENPUBEACHHBIX
cooOpaXeHNI MakcHMallbHasi paboTa gastrocnaemius THpU MaKCUMaldbHOM pa3ApakeHuu O e 3
MOoaAECPIKKHU JIOJDKHA B cpefHeM JiexaTh Mexay 160 u 400 2. OGbIuHO, OJHAKO, MAKCUMATBHYTO
paboTOCTIOCOOHOCTh 3TOTO MYCKYJia HAXOAT MpHU Harpy3ke npudnuszurensHo B 50 2. Ho ata nudpa
OTHOCHUTCSI K COKpAIllEHHUSIM C MOJAEPKKOM, B TO BpeMs Kak B HAIUX OMNBITaX MYCKYJI
Harpykancsi 0e3 moanepku. [losToMy MBI OINpenenii MakCUMalbHYIO MOIBEMHYIO paboTy
gastrocnaemius 0e3 MOIEPKKHM M HAIILIU, YTO OHA BCETJa JICKUT MIPH HArpy3Ke MPUOIU3UTEIBHO B
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200 2'. MBI BHAMM TaKEM 06PA30M, 4TO HOATBEPHKIACTCS M BTOPAs YaCTh HAIIErO BBIBOJA: KAK TOK
MOKOsI, TaK U pabOTOCIIOCOOHOCTh UMEIOT CBOM MakKCUMyM NMPUOJIM3UTEIHHO MPH OJHOW Harpys3ke
(Oonee TouHOE OmpezieNIeHHE ATOM I'paHUIIbI, KOHEUHO, HE UMEET CMbICIIA BBUY WHAMBUIYaTbHBIX
KoJie0aHUM OTHENbHBIX MYCKYJIOB). Cleayromuil BOpoC 3aKI0Yajcs B TOM, JEUCTBUTENBHO JIH
TOK ITOKOS 3aBUCUT OT MHTEHCHUBHOCTH MOKOMHOTr0 OOMEHa M KaKOM MMEHHO M3 MOCTaBJISIOIIUX
SHEPTUI0 MPOILIECCOB OTBETCTBEHEH 3a HEr0 B NEpPBYIO odepelb. UTOOBI MONMHOCTHIO MCKIIOYHUTH
X0Ts1 ObI U BechMa C1a0ble OKUCIUTENbHBIE MPOIIeCChl, Mbl 0TpaBisuiy Mblny KCN u Hanum, 4To
TOK MOKOSI HE U3MEHSIETCS 3aMETHO B Pe3yJIbTaTe TAKOTO OTPABIIEHUS, TaK KaK B CPEHEM CHJIAa TOKa
ObUIa OTMHAKOBOM y OTPaBICHHOTO U HE OTPABJICHHOIO0 MYCKYyJa, 8 K3MEHEHUS ero BO BPEMEHH 0T
BJIMSTHUEM PA3IMYHbIX HArpy30K OOHAPYKUBAIU Ty K€ KapTUHY .

CoBeplIeHHO MHOM, XapaKTEepHbIN XOJ TOKAa MOKOSI Mbl HaXOIUM y MYCKYJa, OTPaBICHHOIO
MOHOMOYKCYCHOM KucioTol. [Ipexkme Bcero, Opocasock B Tiia3a, YTO MCXOAHAS BEIIMYHWHA CHIIBI
TOKa MOKOS y OTPaBJIEHHOTO 3TOM KHUCIOTON MYCKYyJia Jie)kajga OObIYHO 3HAUYUTENIBHO BBILIE, YEM Y
HE OTpPaBJIEHHOrO. bBOJIbIIEN YacThblO y MBIIIIbI, OTPABIECHHOW MOHOHMOAYKCYCHOM KHCJIOTOM
rajJbBaHOMETpP OOHapyKMBaJl Ha4YaJIbHOE OTKJIOHEHHE, MPEBOCXOAIIEe OYTH BABOE OTKIOHEHUE Y
HE OTpAaBJICHHOW MBIIIIBI. 3HAUMUTENBHO BbIIIE OBUIO TaKKE Y OTPABJIEHHOTO MYCKyla H
NPOIICHTHOE MOBBIIIeHNe pu Harpy3ke. Ha puc. 20 n3o0paxkeH X0 BO BpeMEHH MPOLIEHTYaIbHbIX
M3MEHEHHUH TOKA MOKOS y OTPABIEHHON MOHOMOAYKCYCHOW KHUCIOTOM MBIIIIBI pH Harpy3ke B 40 2.
Ms1 BUIMM, YTO B pe3ysbTaTe 3TOM HArpy3Kd TOK IOKOs IMOBbImIaeTcs modytu Ha 50% cBoeit
UCXOAHOW BEJIUYMHBI, B TO BpeMsi KaK y HE OTPABJIICHHON MBIl MOBBIIEHUE TPU TOU Ke
Harpyske coctapiisiio MeHble 10%. Haobopot, Mbl BUAMM, YTO MajieHWE TOKAa MOKOS B TOCIIETHHE
JIBa yaca MPOUCXOIUT OBICTPEE BCETO Y OTPABJICHHOMN MBIIIIIBI U, TIEpeceKkas Bce Kpubie 10 160 e.
BKJIIOUMTENIBHO, B KOHIIE TPETHETO Yaca najgaet 10 45% MCXOIHON BETUYHHBI.

bonee cunbHBI TOK MOKOSA, a Takke OoJiblliee €ro yBEeIWYeHHE NMpHU Harpy3ke M KpyToe
NaJicHUE B JAJIbHEHUILEM Y OTPABJIEHHOTO MOHOMOIYKCYCHOM KUCIIOTOH MYCKyJja MOKa3bIBalOT, YTO
OpU  OTPaBJIEHUU OTOH KHUCJIOTOM TMOCTABISIIOIIME SHEPTUI0 MPOLECCHl, CIyXKallue JUis
noJiepskaHus U30bITKAa HANPSDKEHUS TPU Harpy3Ke, MPOTEKAIOT 3/1€Ch 3HAUYUTENIbHO MHTCHCUBHEE,
U OTrpaHMYEHHBIM HUCTOYHHK SHEPruu HcueprbiBaeTcsi ckopee. Ho Tak kKak Mbl 3HaeM, 4TO
MOHOMOMYKCYCHasi KHCJIOTa BBI3BIBACT 3aJIEpKKy OOpa30oBaHMsS MOJIOYHOM KHUCIOTHI U Oolee
OBICTPBIN, OecrpensaTCTBEHHBIN pacnaa Gocdarena, To Mbl JOJKHBI PUHATH, YTO UHTCHCUBHOCTH
TOKa IOKOS 3aBHCUT OT MHTEHCUBHOCTH pacmnaja (ocdareHa u mponopiroHaibHa eMmy. Tak xke, Kak
paboTaromnuii, OTpaBJICHHBIM MOHOMOIYKCYCHOM KHCJIOTOH MYCKYJ CKOpee TepsieT CBOIO
paboTtocniocoOHOCTh BcleAcTBUE Oosiee ObicTporo pacmaga (ocdareHa U OTCYTCTBUSL €roO
BOCCTAHOBJICHMSI, TAK)K€ U HarpyKEHHbBIN OTpaBJICHHBIN MYCKyJl OOHapy»uBaeT 0ojiee CHUIIbHBIN
TOK ITOKOS U 6oJiee ObICTpOE MaeHUE €ro.

OpnHako CYLIECTBYIOT, KaK MbI y)K€ YINOMHHAJIM, TaKK€ M HEMOCPEACTBEHHbBIE H3MEpPEHUs
oOMeHa WM 00pa3oBaHMs TeIJa MPH HArpys3ke Oe€3 COKpallleHHs; TaKue H3MEpPEHHs IpOH3BeEll
@eHr, U ero pe3yjbTaTbl MOJIHOCTHIO COOTBETCTBYIOT MPHUBEACHHBIM 37ECh COOOpaKEHUSIM H
ombiTaM. B cBoelt paboTe 0 TepMOAIACTHUYECKUX CBOMCTBAaX Myckyia  @eHr Hamien, yTo Ipu
Harpy3ke m. sartorius Jarymku Ao 20e. B cpeaHeM HAOMIOJAeTCsl  MOJIOKHUTEIbHOE
TerooOpa3zoBanue, Bbille ke 20 e. HacTymaeT MOHMXKEHUEe TermaooOpasoBanusi. deHr B cBoeit
pabote crapaeTcsi OOBSICHUTH JTOT I EKT HE3aBUCHMO OT TMPOIECCOB OOMEHa Kak
TepModacTuueckuit 3¢ ¢pext. [loaToMy OH MpUHUMAET, YTO ATOT MOBOPOT TEILIOBOro 3ddekra mpu
OonbIIel Harpy3ke 0OyCJIOBJIEH OTPHUIATEIbHBIM TEIUI000pa30BaHUEM B COCAMHHUTEIBHOW TKaHU
OpU HampsHKEHUH, KOTOPBIM — TEpEeKphIBaeTCs Npu  OosblIed Harpy3ke —IOJIOKUTENbHOE
Ter1000pa3oBaHNe MBIIIEUHBIX BOJIOKOH. UTO 3TO 00BsICHEHHE HECOCTOATEIBHO, TOKA3bIBACT YXKe
TOT (aKkT, YTO TMOBBILIEHHOE TEIJI000pa3oBaHUE NpPU HArpyske, TaKk e Kak M OoJblias
MHTEHCUBHOCTh TOKa MOKOS, MOXET JJINThCS OOJIbIIE yaca, B TO BpeMsl Kak TepMODJIACTHUECKUA
3pQeKT HampuMep Ha MEPTBOM MBIIIIE HE TOJIBKO 3HAYMTEIBHO MEHbIIE M MpPU JUINTEIbHOU
Harpys3ke, HO CBEpX TOrO €Ile HEMEIJIEHHO MCuUe3aeT, KaK 3TO yCTaHOBWJI MOM coTpynHuk B. A.
My>xeeB B JeHMHIpajackod jabopartopun mnpod. Kynamosa. HaoOopor, Hnaiinenubiii PdeHrom
MOBOPOT TEIUIOBOTO 3(deKTa BHIIIE OMPEACIeHHON Harpy3ku OOBACHsSETCS 0e3 Tpynaa HaIlluMH

! Onpenenenne MaKCUMabHO#M MOIBEMHOM PAGOTHI IPOM3BOANTCS, KAK H3BECTHO, TyTEM H3MEPEHHs BBICOTHI MIOIbEMA
TPH MaKCUMAITBHOM Pa3IpaXeHAH ¥ YMHOKCHHUsI ATOW BEMYUHBI Ha TTOJHATHINA TPY3.
’Fen g, The thermoelastic properties of Muscles*, J. of Physiol., vol. 74, Ne 1, 1932.
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BBIIICTIPUBEICHHBIMY TIPEICTABJICHUSMH, IO KOTOPBIM BHIIIIC ONPEICIICHHON HArpy3Ku MYCKYJT yKe
HE MOJKET CO3/1aTh HY>KHbII M30BITOK HANpsOKEHUS, a caMa HarpysKa yXe HapyllaeT CTPYKTYpy H
3aJlepKUBaeT  mpormecckl  oOMeHa, dYeM U OOBSACHSET  yMEHbBIIEHHE  MaKCHUMAalbHOU
paboTOCITOCOOHOCTH MYCKYJIa M TIOHMYKEHNE TOKa TTOKOSI.

K npuzHanuio HENmpaBWILHOCTH CBOETO OOBsiCHeHHS DeHr MoikeH ObLT MPUNUTH caM Ha
OCHOBaHHWU JAPYTOi CBOEH pabOTHI, OMMyOIMKOBAHHON B TOM K€ HOMEpE TOTO )K€ JKypHasa. 37eCh OH
HEMOCPEACTBEHHO UCCIIeIoBall 00pa3oBaHKe TEIJIOTHI U MOTPeOJICHHe KUCIOpOoia PHU HArpy3Ke U
HaIen JJIMTEIbHOE YCHICHHEe 0OMEHa I0J] IEHCTBHEM TsbKkecTH. B 3Toi pabore DeHT MPUXOIuT K
TOMY € BBIBOAY, K KOTOPOMY MPHIIUTH U Mbl Ha OCHOBAHUU BBIMICIIPUBEICHHBIX COOOPAXEHUHN U
HaONIO/IeHUN HaJ TOKOM IOKOS, a UMEHHO, YTO, OBITh MOXET, HeOOXOJUM H3BECTHBII YpPOBEHb
conepkanus pocdarena, yToObl HACTYIUIIO 3aMETHOE YCUIICHHE OOMEHA MOKOSI TIPU Harpys3ke. ITo
BeposiTHOE 3akitoueHne @OeHr mo-BUIMMOMY OCHOBBIBA€T Ha HaONIOJEHHWH, IO KOTOPOMY
OTpPaBJICHHBI ~ MOHOMOIYKCYCHOM  KHCIOTOM  MYCKyl  OOHAapyXHMBaeT  IOBBIIICHHOE
TeriooOpa3oBaHue, HO MOCIIeHEE, pa3 MOHU3UBILIUCH, YK€ HE MOXKET ObITh BOCCTAHOBIJICHO JaKe B
kucnopone. Ho ®deHr mwmimieT, 4TO peakinus Ha HArpy3Ky OCTaeTCs HE YMEHbBIICHHOW MpH
OTpaBIICHUM MOHOMOAYKCYCHOU Kuciotou («the stretchresponse exists undiminished in muscles
poisoned with iodoacetic acid»); MBI ke, HampoOTHUB, HAXOAUM Yy OTPABIECHHOIO MYCKYyJa
COOTBETCTBEHHO OecTpenaTcTBeHHOMY, Ooisiee OwbicTpomy pacmany ¢ocdareHa 3HAYUTEIBHO
OoJblliee yCUIIEHUE TOKA MOKOsI pu Harpy3ke. Ho eciu Mbl cpaBHUM puc. 7 u 8 B pabote dDeHra, TO
MBIl YBHJIUM, 4YTO HE OTpaBJICHHBIA sartorius mpu rpy3e B 30 e 0OHapyKUBajd yBEITUUCHUE
OTKJIOHEHUsI rajibBaHoMeTpa npubiusutensHo oT 40 go 120 mm, B To BpeMsl Kak OTpPaBJICHHBIN
MYCKYJl TIpH TOW XK€ Harpy3ke — mnpuOmusutenbHo oT 50 go 240, T.e. mouTd BIBOe OoJIbIIe.
CnenoBaTenbHO, M B OSTOM OTHOUICHHHM CYIIECTBYET, MO-BHAUMOMY, COOTBETCTBHE MEXKIY
o0pa3zoBaHHEeM TeIlia, WM HHTCHCUBHOCTHIO TTOKOMHOTO OOMEHa, M CHJIOW ToKa mokos. Ecim xe
TOK TIOKOSi OOYCJOBIIEH WMHTEHCHUBHOCTBIO TIOKOMHOrO OOMEHa, WM WHTEHCUBHOCTHIO
MOCTABJISAIONINX HEPIHIO MPOLECCOB, KOTOPHIE MOJIEPKUBAIOT MYCKYJ B €r0 COCTOSIHUU, U €CIIH
PO pa3IpakeHHUss COCTOMT MMEHHO B YMEHBIIICHHHM WM BBIKIIOYCHUH WU HAPYIICHUU 3TUX
MIPOLIECCOB U CIIE0BATEIBHO 3TOTO COCTOSHUS, TO KOHEYHO U TOK MOKOS JIOJKEH YMEHBIIATHCS BO
BpeMsl  pa3pakeHHUs;, TaKOoe SBIICHUE JCUCTBUTEIHHO  OOIIEM3BECTHO TIOJ HMEHEM
«OTpULIATENbHOrO KoJjeOaHus». MTak, cokpaiieHue sBISETCS Pe3yJbTaTOM HE IOCTaBIISIONIETO
SHEPTHUI0 Mpollecca, a, HA0OOPOT, BBIKIIOUEHUS, WIH OCJIA0JICHUsS TAaKOrO MPOLeCcca, M BHEIIHSS
paboTa MPOUCXOIUT 3a CYET CBOOOJHON HSHEPrUM CUCTEMbl, MU3MEHEHHUS CHCTEMHBIX YCIIOBUH,
CIeIOBaTEeNbHO, 3a CYeT CBOOOJHOW SHEPruu CTPYKTypbl. [lOBBINIEHHE WHTEHCUBHOCTU
MOCTABIIAIOIINX SHEPTUI0 IPOLECCOB CIY>)KUT Ui BOCCTAaHOBJICHHS CHCTEMHBIX YCIIOBHIA,
HEPaBHOBECHOTO COCTOSIHUS U TaKUM 00pa3oM Uit BOCCTAHOBJICHHS PAOOTOCIIOCOOHOCTU CUCTEMBI
€€ CTPYKTYPHBIX YCIIOBHIA.

Uro cama Harpy3ska, 0€3 BCAKHX COKPAIEHUH U pa3apakeHuil, BeIeT K yCKOPEHHOMY pacray
KpeaTHH(POCHOPHOH KHUCIOTHL, S CMOI MOKa3aTh B HEKOTOPHIX HEOMyOJMKOBAaHHBIX OIBITAaX,
MPOBEACHHBIX COBMECTHO ¢ Moei coTpyauuuei C. /. bop3asiko.

Ho ecnu pazapakenue AeiCTBUTEIBHO MPUBOANUT K COKPALICHUIO TAKUM 00pa3oM, 4TO MyTeM
HapylIeHUs] WIM BBIKIIOUEHUS TMOAJEPKUBAIOIINX CTPYKTYpy DHEPreTHUECKUX MPOIECCOB
Hapyliaer 3Ty CTPYKTypy, TO U3 3TOr0 HEMOCPEJCTBEHHO CIEAyeT, YTO 4YeM HWHTCHCHBHEE
MPOTEKAIOT 3TU MOCTABJISIONINE SHEPTUIO MPOIIECCHI, 00YCIOBIUBAIONTNE U30BITOK HAMPSHKEHUS, a
3HAYUT U HEPABHOBECHOE COCTOSIHHME, TEM CHJIbHEE, CIIe0BATEIbHO, TOJKHO OBITh pa3paxaroiiee
BO3JICHCTBUE, YTOOBI 3aTOPMO3HTH MMOCTABIISIONINE YHEPTHIO MPOIIECCHI, T.€. HAPYIIUTh CTPYKTYpPY H
TEM CaMbIM BBI3BaTh IMPOLIECC BBHIPABHUBAHMS CUCTEMbl — COKpaileHue. MTak, Mbl mpuxogum K
BBIBOJY, YTO Y€M HHTCHCHUBHEE MOKOWHBIN 0OMEH, TEM BBIIIE JOJKEH JIeXkKATh TIOPOT Pa3APAKCHHUS.
Kak OpuT0 TIOKA3aHO BBINIE, TOKOWHBIA OOMEH 3aBHCHT BIIOJIHE OIPEACIICHHBIM 00pa3oM OT
Harpy3Kd, YBEJIMYMBASsCH JIO OMPEICICHHOW TpaHUIlbl, MPHUOIU3UTEIBHO COOTBETCTBYIOIICH
MaKCUMaJIbHOM paboTOCIIOCOOHOCTH MaHHOW MBIl ClenoBaTeabHO, U TOPOT pasIpakeHUs
JOJKeH 0OHAPYKUBATh MOJAOOHYIO K€ 3aBHCUMOCTh OT Harpy3ku. [[Jist mpoBepKH 3TOTO BHIBOJA MBI
OIISITh B3sUIM gastrocnaemius JSArymku. MycKyn paszapaxkancssi HEOCPEICTBEHHO MHAYKIIMOHHBIM
TOKOM pa3MbIKaHUSI MPU MOMOIIM JIBYX CEPEeOpPSHBIX AIEKTPOAOB, BOTKHYTHIX B BEPXHIOIO TPETh
MbIIeL. [loporom pazapakeHHss CUHMTAIOCh, KaK MPUHATO, MAaKCHMaJbHOE PACCTOSHHE OT
KaTyIIKH, TIPU KOTOPOM TMOSBISIETCS NIEPBOE, €1Ba 3aMeTHOE CoKpaieHue. YToObl mpeaoTBpaTUTh
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BO3MOXXKHOE BO3pa)XCHHE, YTO IMIOBBIICHUE IIOpOTa TPU HArpy3Ke TOJNBKO KAXKYIIEecs H
00BsICHSETCS OOJBINCH 3aTPYAHCHHOCTHIO HAOJIOJCHUS IIEPBOTO COKpAICHUSA, TaK KaK Belb
Harpy3ka OoJbllle ¥ BO3MOXKHOE HM30METPHUECKOE COKpAIllEHHE HACTyMaeT YK€ paHbllle, HO He
MOJKET OBITh 3aMEUYCHO, — YTOOBI MPEAOTBPATHTH 3TO BO3PAKCHHE, MBI OISTh-TAKH, KaK B JIBOHHOM
Muorpade, 3alIeMIISLITd MYCKyJl B cepenuHe. TakuM o0pa3oM, HHXKHSS TMOJIOBUHA MEXaHUYECKU
pacTIruBajgach TSHKECTBIO, 3JICKTPOJIBI JKe MPHUKIAIBIBAINCH K BEpXHEH, HEPACTSIHYTON ITOJIOBUHE,
HA KOTOPOM M OMNpENessuiCs TOpOT pa3IpakeHUs. OTUM OJHOBPEMEHHO HCKIIIOYanach H
BO3MOXXKHOCTh TOTO, 4YTO H3MCHCHHE IIOpora OmpelnesieTcs KaKuM-TH00 00pa3oM TeMH
W3MEHEHUSMU MEXaHWYECKUX, OJJIACTUYECKHX CBOMCTB MYCKYJa, KOTOpPBIE HEMOCPEICTBEHHO
BBI3BIBAIOTCS MEXAaHWYCCKOW CHIION TATH OT Harpy3ku. MICXoJIs e U3 HaIIero MPeAIoI0XKeHHS, 9TO
npu Oonbliel HAarpy3ke MYCKYJ HMPOU3BOAMUT OOJNBIIYI0 PabOTy U TaKMM OOpa3oM MOJACPKUBACT
HEPAaBEHCTBO HAIPSDKCHUS MBIl U TATH TPy3a, MBI KOHEYHO JOJDKHBI OBLIM TPHHATH, YTO
BBI3BAHHOE OTHM YCUJICHHE OOMEHa HE OrpPaHWYMUTCS HIDKHEH dYacThl0 MYCKyla M UTO,
CIIeTIOBATEIIbHO, H3MEHEHHE ITOPOTa pa3IpaKeHUsT CKAKETCS W B BEPXHEH YacTH, HE HaNpSTracMoOM
HETMOCPEJICTBEHHO TSKECTHIO.

B cnenyromeit Tabmauiie MBI MPUBOJWAM JBAa THIHYHBIC OIBITA MPU HArpy3Ke HE CIIMIIKOM
OosbmuMH TspKecTsIMH (10 50 2.).

Tabdsuua 1 M3Menennss mopora pa3pa:kMMoCTH NpU Harpy3ke y Gastrocnaemius JArymKkH.

OnsbiT 8/1-1932 1. OneiT 9/1-1932 1.

Bpems Bpems

Harpy3ka nopor Harpy3ka nopor

1 yac He 3arpyx. 295 5 gac He 3arpyx. 350
1 9. 01 muH. 40T 260 5 9. 05 muH. 335
I» 03 » I'py3 cuaT 290 5» 06 » 330
I» 05 » BroBr 40 T 265 5» 08 » S0e 320
I» 07 » I'py3 cuaT 275 5» 09 » 315
5» 10 » ] 325
S» 12 » | 330
5» 14 » T Ipys crar 335
5» 16 » ] 340

Hudpsl, ykaseBaroIie MOpor, 03HAYAI0T B MIJLTIMETPAX PACCTOSIHHE MEKAY IIEPBUYHON U BTOPUIHOM KAaTYIIIKOH B
annapare ato-bya PaiiMona.

[lepBblif OMBIT MOKA3BIBAET MPOCTO MOBBIIICHUE MTOPOTa MPU HArPy3Ke U MOHIKEHUE ero Mpu
yaajeHuu rpy3a. Bropoii e nomkeH moka3aTh X0 U3MEHEHUH TOr0 COCTOSIHUS, KOTOPOE JIEKHUT B
OCHOBE M3MEHEHUU IMOpOra M BBI3BIBACTCS HArpy3KoW WM ee ynaneHueM. M3 3Toro ombiTa MBI
BUJIUM, YTO BBI3BAaHHOE HArpy3KOoH U3MEHEHUE COCTOSIHUS B BEPXHEH, HEPACTAHYTON YaCTU MBILIIBI
pa3BUBAETCAd M YCUJIIMBAETCA TMOCTEIIEHHO B TeueHHEe 4 — 6 MUHYT. OTO SBJISETCA JUIIHUM
JI0Ka3aTeIbCTBOM B IIOJIb3Y TOTO, YTO MBI 3/1€Chb HMEEM JEJ0 HE C BbI3BAaHHBIM HAarpy3Kou
MexaHu4eckuM 3(PQexToM, a C pa3BUBAIOIIMMCS MPOIECCOM MPHUCIOCOOTICHUSI B CMBICIE
BO30YKIIeHHs, T.e. yCWiIeHuss oOmeHa mokos. Ecnmm mnpeacraBuTh rpaduyecksn XoJ 3TOTO
MOBBIIICHHS ¥ TIOHMKEHUS TIOPOTOB OCJIe HATPY3KHU WU YJAICHUS IPy3a U CPABHUTDH MOTYUCHHYIO
KPHUBYIO C XO/IOM HEMOCPEJCTBEHHO M3MEPEHHON WHTEHCUBHOCTH TEIUIO00pa30BaHMs (HAIIpUMEp Y
@enra Ha sartorius JSTYHIKU MOCJE HATPY3KH Pa3IMYHBIMU TSKECTSIMH U TIOCTE YAAECHUS UX, CM.
pUC. 2 IUTHUPOBAHHOW PAOOTHI), TO MBI HAWIEM OOJBIIIOE CXOJCTBO MEXKAY OOCHUMH KPHUBBIMHU:
TeriooOpa3oBaHUe TaKKe€ CUIBHO YBEIMUMBAETCS Cpa3y MOCIE HAarpy3KH M 3aTeM YBEITUYHMBACTCA
BCE JAJIbIIE B T€UEHUE 4 — 6 MUHYT.

OpnHako MBI MOKa3ald, YTO CHJIA TOKA MOKOS, a COOTBETCTBEHHO M OOMEHa TMOKOS MOXKET
YBEIIMYMBATHCS C HArpy3KOW JIMIIb [0 W3BECTHOW TpaHUIIBI, NMPH OOJBINUX K€ THKECTAX,
MPEBBIIAIOIINX 3Ty TPAHUILY, BHOBb JOJDKHA yMeHbIIaThes. [loaTomMy ecnu mopor pasapakeHus
3aBUCUT OT MHTEHCHMBHOCTH OOMEHa TIOKOSi — TakK, 4YTO JUIS HapylmIeHHs CTPYKTYpBI,
MOJICP)KUBAEMOM TIOCTaBJISIONIMMH JHEPrHI0 MpolLeccaMi, HeoOXOoAuMo TeM Ooliee CUIIbHOE
pa3apa’keHue, YeM HMHTEHCHBHEE MPOTEKAIT 3THU IMPOLIECChl, YEM BBIILIE MHTEHCUBHOCTh OOMEHa
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IIOKOSI — TO MU DOTOT HOpOF JOJIDKEH BHOBb YMGHI)HIaTI)CSI, Koraa HpeB30fIHeHa OHpeIleJIeHHaSI
TSHKECTh. JTO JEHCTBUTEIHLHO U MMEET MECTO. [ 'paHuIia, 10 KOTOPOW MOPOT €Ile MOBBIMIACTCS, a
1ocjie KOTOPOM yXke MOHUKAETCS, KOHEUHO, TaK K€ MHAMBUAYaJIbHA, KaK JJI1 TOKa MOKOS WU
TEIJI000pa30BaHus, ¥ HECKOJIBKO KOJICOIETCS] B 3aBUCHMOCTH OT COCTOSTHUSI M MOIIIHOCTH MYCKYJIa.
B cnenyromeit Tabnuiie MpuBeICH TUITMYHBIN OMBIT, B KOTOPOM 3Ta IpaHUIla ObLIa JOCTUTHYTA TIPH
150 .

Tabauna 2 U3meHenus mopora pasapaxenus y Gistrocnaemius JfryiKky npu Harpy3Ke pasjiM4HbIMH TSKECTSIMHE.

OnpiT 9/1-1932 1.

BpeMs HArpy3Ka nopor (B .mm)
7 4ac. He 3arpyxenHblit 250

7 » 02 mMuH. 50

7 » 07 » 235

7» 14 » 230

7» 15 » 150 240

7» 17 » 245

7 » 25 » 250

7» 23 » Bech rpy3 cHAT 245

Wtak, MBI BHIMM, 9YTO HAIle 3aKIIOUEHHE, BBIBEJCHHOE W3 MPEANOJIOKEHUS, YTO POJb
pa3IpakeHus 3aKJII0YaeTCs B HAPYIICHWH CTPYKTYPBI, MM SHEPTeTHYECKHX IIPOIECCOB OOMEHa
MIOKOS, TIOAJCPKHUBAIOIINX HEPAaBHOBECHE CHCTEMBI, — YTO JTO 3aKJIIOYEHHE TIIOJHOCTHIO
NOATBEPXKAACTCS B HKCIepuMeHTe. Hama Teopus MO3BONSET HaM IpeACKa3blBaTh H3MEHEHHS
1opora pas3/ipakeHusl HA OCHOBAaHWY M3MEHEHHUSI HHTEHCHBHOCTH 0OMEHA MJIM TOKA MOKOSI.

VYnomsiHeM elle, YTo, IPUMEHss Halll 001eOn0IOTHYeCKUI IPUHIIUIT U BBITEKAOLINE U3 HETO
BBIBOZBI K (DPM3UOJIOTMH MBI U K WCCIEIOBAHHUIO POJH Pa3ApakeHUs, MbI MOJydyaeM XOpollee
OOBSICHEHHUE UIS LENIOT0 psAa SBICHUH M3 00JIACTH HE TOJBKO (PM3HOJIOTHH MBIIII, HO M BOOOIIE
(bu3NONIOTHH pa3ApakeHUM.

OTHOCHUTENBHO MYCKYJIOB NMPUBEEM, HAIpUMEp, TOT (PAKT, YTO UCTOLIEHHBIN pa3ipakeHHeM
MYCKyJl HE BOCCTaHABIHMBAET CBOCH COKPAaTHUMOCTH, €CIIM pa3[pakeHHus IPOAODKAIOTCS, a,
HA000pOT, BMECTO TOTO BIIA/Ia€T B COCTOSIHUE JUTUTEIILHOTO COKPAIICHHUS .

31ech SICHO BHJIHA POJb pa3fApakeHUs KaK TOPMO3a, WM HapYUICHHS HHEPTreTHUYECKUX
MPOIIECCOB, BEAYIINX K COCTOSHHIO TIOKOSI U TIOJICP’KUBAIOIINX €TO.

VY HCTOIIEHHON MBIl pa3fpakeHue Oojiee HE BBI3BIBACT COKPALICHHUN, HO 3aJ€P)KUBACT
BOCCTAHOBJICHHE, KOTOPOE HACTYNHJIO OBl B Clydae BBIKIIOYEHHS pa3lpakKeHus, W BEIeT K
OKOYEHEHHIO, T.€. K PABHOBECHOMY COCTOSIHUIO, HACTYTIAIOIIEMY IIPH CMEPTH.

Yto posb pazgpakeHHs COCTOMT B HApyIICHUHM OWOJOTMYECKOW CHUCTEMBI B CMEICTE
HapyIIEeHUsI €€ HEPAaBHOBECHOTO COCTOSHUS, T.€. TOIJEPKUBAIOIINX CTPYKTYpPY SHEPreTHYECKHX
IPOLIECCOB, WJIM HEMOCPEACTBEHHOTO TMOBPEXICHHUS CaMOW CTPYKTYpBl, YeM HapylIaeTcs
MpeBpaleHrue CBOOOTHONW SHEPTHH 3THUX MPOIECCOB B pabOTy NMPOTHUB PABHOBECHUS; YTO TAKUM
00pa3oM peaknusi Ha pa3apakeHHE SIBISETCS MPOIECCOM BHIPABHUBAHHA, KAK OH MMEET MECTO H
IpU CMEPTH, C TOW TOJBKO Pa3HHUIIEH, YTO B MEPBOM clydae OH 00OpaTUM, a BO BTOPOM HET, — YTO
BCE ATO TaK, MO’KHO TTOKa3aTh Ha BCEX SIBIICHHUAX Pa3IpaKCHUSI.

HanoMHuM HEKOTOpBIE SBIEHHS, KOTOpble B OOJBIIMHCTBE PYKOBOACTB W YYCOHUKOB
MPUBOATCS KaK TUIMYHBIE TPUMEPHI Pa3paskeHHS.

CuibHbIE MEXaHWYECKHE WIM XMMHUYECKHE pa3JpakeHUsl BBI3BIBAIOT IIOJIHOE OKPYTJICHHE
ame6”, a, KaKk W3BECTHO, KOTJa aMeObl yMHpAIOT, OHM TOXKE OKPYIJAIOTCA, MPHHAMAIOT
MUHHMAaJIbHYIO TOBEPXHOCTh, COOTBETCTBYIOIIYIO PaBHOBECHIO, — (hopMy mIapa.

Zoothamnium alternans, Vorticella, kak H3BECTHO, COKpaIIalOTCS TPHU Pa3IpPaKeHUU;
KonboB® e SICHO HAaBIIONAN, YTo NPH YMHPAHHH y 3TOH (OPMBI HACTYIAET MPEICMEPTHOE
CokpamieHue W npu Qukcauu Zoothamnium Qukcupyercss B 3TOM cocTossHUH. KonbIoB cam
CYMTACT HECOMHEHHBIM, YTO MPUYHHA MPEICMEPTHOTO COKPAICHHUS M COKpAIEHHUs B pe3yJbTare

"Embden S., Klin. Wschr., Ne 29, 1930.

2 Hamp. M. Hartmann, Allgemeine Biologie, S. 131, Jena, 1925.
3 Biol. Zschr., Bd. I11, H. 1 und 2, Moskau (russisch), 1911.
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pa3apakeHust — OJfHa U Ta XKe.

Taxke W3BECTHO, 4YTO SIBIICHHUS pa3IpaXCHUs y MHMO3bI OOYCIIOBICHBI MOBBIIICHUEM
MPOHUIIAEMOCTH U BBIPABHHMBAHWEM KOHIIGHTPAIIMHM B OMOPHBIX KIIETKAaX, KaK 3TO UMEET MECTO U
TIPUA CMEPTH.

MO>KHO MPUBECTH €11le MHOTO TaKUX MPUMEPOB.

Takyro ke 3aBUCUMOCTh MEKIY Pa3ApakKUMOCTBIO, T.€. MUHIMAIbHON BEIMYMHON MMITYJIbCA,
HEOOXOIMMO, YTOOBI BBI3BATh HAPYIIICHHE COCTOSIHHSI CTPYKTYPhI ¥ IPHOJIMKEHNE K PABHOBECHUIO,
C OJIHOW CTOPOHBI, U MHTEHCHBHOCTBHIO OCHOBHOTO OOMEHAa, WHBIMHU CIIOBAMH, PACCTOSHUEM OT
PaBHOBECHOTO TIOJIOKEHUSI — C JAPYroi, cMor moka3atb B. A. MyxeeB U Ha TJIAJAKOW MBIIIIE m.
retractor pharyngis ymutku (Helix pomatia). Ha cocrossHue Myckymna, Wi HHTCHCUBHOCTH
MOJIICPXKUBAIOIIETO 3TO COCTOSIHME OOMEHA, OH BIMSUI, C OAHOW CTOPOHBI, PA3IMYHBIMH, IO
BO3MOXKHOCTH TIOCTOSTHHBIMH TEMIIEpaTypaMH, ¢ JAPYTrod — TakK e, KaK y IMOMepeyHOIT0NI0CaTOn
MBIIIIBI — Pa3NTUYHBIMU Harpys3kamu. [loBbIlIeHHE TeMrepaTypbl MPUBOAMUT, BOOOIIE TOBOPS, Y
KaXIOW TKaHW K YCHJICHHIO OOMEHa JI0 M3BEeCTHOW rpaHUIbl. COOTBETCTBEHHO 3TOMY CJIEIOBAJIO
OXUJaTh, YTO C TOBBLIIICGHHEM TEMIIEPaTypbl 0 HW3BECTHOM TPAHUIBI YBEIUYUTCS U MOPOT
paszpakeHusi ¢ TeM, YTOOBI 3aTeM, KOrja emie Oojiee BBICOKAas TeMIlepaTypa HapyIIUT OOMEH
(rpaHHIIa IPUCTIOCOOICHHS TKAHH ), BHOBH YMEHBIITUTHCS.

13 970t paGOTBI' MBI MPHBOANM OJHY TaOJIHILy, KOTOPAs MOKA3BIBAET 3aBHCHMOCTD MEXITY
TEMIIEPATyPOH U MOPOrOM pa3ApakeHUs MPH HArpy3Ke B 2 2.

TeMrlepoaTypa HopOF pagﬂpaﬂ(eﬂlflﬂz

(€9

20 5

30 10

pox 12

35 9

38 7

40 CokparieHue

25 6

MpbI BUAMM, YTO 10 U3BECTHOM T'PaHULIbI, B JAaHHOM ciiy4ae 10 32°, mopor yBeJIUYUBAETCS, a
3aTeM BHOBb ymeHbinaetrcs. [Ipu 40° macTymaeT croHTaHHOE coKparieHue. MyskeeB HaOoan
Takue CIOHTAaHHBIC COKpaIlleHHWss B OOJBIIMHCTBE CIydaeB, KOTJa TeMIleparypa Mepexoania
TpaHUIly MPHUCIOCOOIEHMSI; ATO JIOKa3blBaeT, YTO KOrJa TeMIeparypa JOCTHTaeT BEJIUYMHBI,
MOBPEXKIAIOIIEH MBILIIY, Pa3IpaKUMOCTh I€UCTBUTEIBHO YBEINYUBACTCSI.

Yro TemnepaTypa U BbI3BAHHOE €10 U3MEHEHHE HHTEHCUBHOCTH OOMEHA BIUSET Ha COCTOSIHUE
MBIIIEYHON TKAaHH, TTOKA3bIBAET TOT (PAKT, UTO MPHU MOBBIIICHUH TEMIIEPATYPhl MYCKYJ YUTHHSIICS B
2 — 3 paza, a 3aTeM IpH OXJAXKICHUW YKOPAUMBAJICA OO HAYaJbHOW BEJIMYMHBI, XOTA BEC €r0 HE
U3MEHsJICS. Bri3BaHHOE OoJiee BBICOKOW TeMIIEpaTypoi YCHUJICHHE MPOILeCCOB OOMEHa MPUBOAUT K
PaCTSDKEHHUIO, YeM JIOKa3bIBa€TCs, YTO MOCTABJISIOIIME DHEPIUI0 MPOIECChl OOMEHa CIyKaT JUis
MOJIICPXKAHUS PACTSAHYTOTO COCTOSTHUS, a HE I COKPAIlEHUsI ¥ MPOU3BOJICTBA BHEIHEH pabOTHI.
Haobopot, ykopodyeHue HacTymnaer, KOrja HHTEHCUBHOCTh OOMEHa MaJaeT BCIICACTBUE OXJIAXACHUS
WJIM KOTJ1a BBI3BIBAETCS HAPYIICHUE MPU MOMOIIH pa3IpaKeHUsI.

AHanoruyHbIe pe3ynbTaThl OBUIH MOTy4YeHbl B. A. MyXeeBbIM U TIPH pa3IudYHBIX HArpy3Kax.
Ho npu BbicOKO# TemmepaType CieIoBajo OKUJaTh, YTO T'PAHUILIA, BBIIIE KOTOPOW cama TAKECTh
OyJeT BpeAHO BIMATH U BBI3bIBATH YMEHBLICHHE MOPOTa, — YTO 3Ta IPAHULIA JIEKHUT HUXKE, TaK Kak
Belb CaMa TeMIlepaTypa YXKe TIOBBIIIAET HMHTEHCUBHOCTH OOMEHA; MBI JOJDKHBI  OBLIH,
CJIeIOBATENIbHO, OKUAATh CYMMHUPOBaHHsI 000MX (aKTOPOB, JEHCTBYIOIIUX B OJHOM HAlpaBiICHHUH.
MyxeeB cMOTr IOATBEPIUTH U 3TOT BbBIBOJ. M3 €ro OombITOB BUIHO, YTO MYCKYJI C HArpy3Koil B 2 2.
00HapyXKMBaeT CIIOHTaHHbBIE cokpamenus mpu 40 — 41°, a ¢ Harpy3koi B 5 2. — yxe npu 32 — 33°;
IpU HArpy3ke *e B &8 2. MOpOr YMEHBIIAETCs, KaK TOJbKO TEMIIepaTypa CTAHOBHUTCS BBIIIE
KoMHaTHOH (17°), ¥ cHIOHTaHHBIC COKpAIICHUSI HACTYTAIOT yKe mpu 22°.

! Buonor, xypuan, I, II, Beir. 11111, 1933.
2 Paccrosinue koHTaKTa IMMOTCHIIMOMETPA OT 3a’KMMa IMOJIOKUTCIIBbHOT'O ITOJIF0Ca B CAHTUMETPax. HaHpﬂ)KeHI/Ie y
3KUMOB aKKyMyJsiTopa 1,5 BOJIBT.
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Nrak BCce mpuBEICHHBIC OIBITH MMOKA3bIBAIOT, YTO Pa3IpaKEHUE BBI3BIBACT OOYCIOBICHHOE
HMMITYyJIbCOM HapylIeHHEe HEPaBHOBECHOI'O COCTOSHUS >KMBOM MaTepUU M UTO IOCTaBJISIOLINE
SHEPTHUIO MPOLIECCHl OOMEHa HYXHBI HE JUIS peakilud, a, Ha00OopoT, /Ui MOAAEPKaHUS COCTOSHUS
HEpaBHOBECHS WJIM JJIi BOCCTAHOBJIEHUSI €T0, MPOUCXOASIIEro 0e3 BHEIIHMX BO3JEHUCTBUH IMOCIHE
KKJIOT0 OTBETa Ha pazApakeHwe. TakuM o0pa3oM, MOcie KaXAO0Tro, BBI3BAHHOTO HMITYJILCOM
HapylUIeHUs] BHOBb BCTYMHAlOT B CBOU IpaBa 3aKOHBI JIBMKEHMsSI kMBOW Marepuu. CrenoBaTelbHO,
BHEIIHSS paboTa B PU3NYECKOM CMBICIEC MOXKET OBITh MPOM3BEACHA HETMOCPEICTBEHHO TOJBKO 3a
CYET CaMUX CTPYKTYPHBIX CHJI BO BpeMsI U BCIIEACTBHE HAPYLICHUS CTPYKTYPBHI.

B nocneanue roapl HakorseTcst Bce Ooubiie (PakToB, MOATBEPKIAIONINX 3Ty TOUKY 3PCHUS,
U yBEJIMYUBAETCS YUCIO OWOJIOTOB, CUMTAIONINX, YTO MOCTABIISIIOIINE SHEPTUIO MPOLECCHl HYKHBI
MMEHHO JUIsl BOCCTAaHOBJICHMS, a HE JJIsi COKpalleHUsi MbIIIbL. To K€ CTpEeMUTCA J10Ka3aTh
Hanpumep u Puan'. Ho 31€ch BaXKHO MOTYEPKHYTH, 9TO AENO HIET HE TOIBKO O HEOOXOIMMOCTH
MOCTABJSIIOIIUX HSHEPTUI0 TPOLIECCOB I BOCCTAHOBJICHUSI COCTOSIHUSL TIOKOSI, ITOCKOJBKY
rocienanee o0amaetr OONbIIeH MOTEHIIUATBLHON YHEPTHUEd, HO U O TOM, YTO 3TO COCTOSIHHE TTOKOS
SIBJISIETCS HEPABHOBECHBIM, T.€. UTO MOCTABJISIONINE YHEPTUIO MPOLIECCH] HYKHBI HE TOJIBKO ISl €r0
BOCCTAHOBJICHHS, HO M JJIi €r0 COXpPaHEHHUs, TaK KaK TOJbKO TaKUM 00pa3oM HaM CTaHOBHUTCS
SICHOW pOJib pa3ApaK€HUs KaK HapyUICHUs 3aKOHOB JBWKEHUsS >KUBOW MATepUU B pe3yJibTare
BHEIIHEro wummyibca. Crenyer 3aMeTuTh, YTO CHEIUAJIbHO B OTHONIEHMH MYCKyJia 3TO
MPENNoyiokeHne ObUIO  BBICKA3aHO prBI/I‘-IeMz, KOTOpBIA, aHamu3upys (yHKIMOHAIbHBIC
W3MEHEHHUS CTPYKTYpbI MONEPEYHOII0IOCATON MBILIIbI, MPUIIEN K BBIBOIY, YTO «CJEIyeT MPHUHSIThH
BO BHHMaHHE BO3MOXXHOCTh TOTO, YTO TOJHOCTHIO HCTOIICHHBIM (UM HAPKOTU3UPOBAHHBIN)
MYCKYJl HaXxOJUTCS B COCTOSIHUU CBOETr0 YIPYTroro paBHOBECHS, a HOPMAaJIbHBIM, MOKOSIIMICS
TOHHYECKUNW MYCKYJ, HA0OOpOT, AMHAMUYECKU PACTATUBACTCS 3a MpEAesibl CBOETO PaBHOBECHS.
HcTuHHbIe KOHTPAKTYpPBl SBISUIMCH OBl TOTJa KOPPEISTOM IMOJHON WM MOYTH MOJHOW OCTaHOBKU
W3BECTHBIX JUHAMUYECKUX MPOLIECCOB B MYCKYJE, BCS K€ IIKaja AKTUBHBIX COCTOSHUN MBIIIIIBI
(BKITIOUAs pacciabieHue), Hao0o0poT, OblIa OBl BUAMMBIM BBIPAKEHHEM OTMpEEICHHBIX (opM ero
JeSATETbHOCTI.

Ham ocraercs emie mokaszatb, 4TO pa3ipa)keHHE NEHCTBUTENBHO BBI3BIBAET HapyIICHHE
HEPAaBHOBECHOM CTPYKTYpbl KUBOM MAaT€pUU H YTO TOCTABIISIIOLUIME HHEPTUI0 MPOLECCHI
NEHCTBUTENBHO HY KHBI 111 BOCCTAHOBJIEHUS STOU CTPYKTYPBI.

Kak Mbl yXe TOBOpWIM B TIJaBe€ O CTPYKType >KHBOW MaTepuu, €€ MOJIEKYJbl WIH
o0Opa3oBaHHbIE M3 HUX MULEIIBI HaXOASATCS B PAcCTIHYTOM, Ne(hOPMUPOBAHHOM COCTOSHUU H
00JaaloT BCIIEICTBUE ITOTO MPOAOITOBATONW (OPMOIM M MOBBIIICHHBIM UIMOIL-MOMEHTOM, a B
CHJIy ATOTO W TIOBBIIICHHOW TEHJEHIIMEH K acColraIuu. TaM e MbI TOBOPHIHN yxke 00 ombiTax K.
Meﬁepa3 , KOTOpBI yCTaHOBWJI TPH TOMOIIM PEHTI€HOTpaMM YKOPOUEHHUE MHUIEIUT MpHU
COKpAallleHUH MBI Ero BbIUMCIEHHS, CIETaHHBIE HAa OCHOBAHMM J3THUX PEHTTEHOTPAMM,
MOKAa3aJM, YTO MAaKCUMAJIbHOE COKpAILEHUE MOXKET cOCTaBIATh 80%, YTO XOpOIIO COriacyercs C
JaHHBIMHU, TIOJIYYCHHBIMH HEMOCpPeACTBEHHO Ha Mbimne. CokpalleHue | CleI0BaTelbHO
MEXaHHuYeckas paboTa MpU MOABEME Tpy3a MPOUCXOIAT 3a CUET HM3MEHEHHs] MOJEKYJSIPHOU
CTPYKTYPBbI, KaKk TOro TpeOyeT Halll MPUHLUI pabOThl CTPYKTYPHBIX CHIL. JIpyruM J10Ka3aTeabCTBOM
B MOJIb3Y MPOU3BOJIMMOIO Pa3IpaXCHUEM HAPYIICHUS] COCTOSIHUS KUBOW MaTE€pUU SABIISIIOTCS YXKeE
yIOMSIHyTasi OTpulIaTelbHas BOJHA W TOT (akT, YTO B MOMEHT COKpAIl€HHS YMEHbIIaeTcs
ONTHYECKasi aHU30TPOMNUSI MYCKYJIbHON TKaHH. Y MOMEPEYHONOI0CATON MBILIIBI 3TO BBIPAKAECTCS B
MEHbUIEH SICHOCTH MONEPEYHO NCUepPUEHHOCTH, B 00Jiee WIIM MEHEE BhIPAKEHHOM TOMOT€HHU3AIIH.
Takyro oOpaTuMyr0 TOMOT€HM3AIHIO B *KHUBBIX Myckymnax Hydrophilus onuceiBan eme I’ Hane4 B
1909 r. B nmocnegnee Bpems b. l“om)u5 YCTaHOBWJI TIPH MTOMOIIH 00JI€€ TOYHBIX METO/IOB Ha KUBOM
m. cutaneus pat. JATYIIKH, YTO OTHOILIEHHWE YMCIA AHU30TPOIHBIX MOJIOC K YHUCIY MPOCTO
MPEIOMIISIOIIMX TIPU COKPAIICHUH M3MEHSETCS B IMOJIb3Y MOcieIHuX. Myckyi, B3sAThIA [onbom,
OueHb yI00€H I TaKUX HAOIIOACHMIA, TaK KaK OH COCTOMT MOYTH UCKIIOYUTEIHLHO U3 OJJHOTO CIIOS
napajiyiesIbHbIX BOJIOKOH. ['0JIbIl YIIOMUHAET, YTO NMPHU HEMOCPEICTBEHHOM DPa3ApPa)KEHUHU MBIIIIIBI

"Ritchie, Theories of muscular contraction, The Journal of Physiology, vol. 78, 1933.
>Gurwitsch, Die histologischen Grundlagen der Biologie, Verl. Fischer, Iena, S. 224, 1930.
* Biol. Zschr., Bd. 214, 1929.

“Hiirthle, Pfliig Arch. ges. Physiol., Bd 126, 1909.

>B.Ho 1z, Pfliig Arch., Bd. 230, 1932.
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HACTYIIaeT TOMOTCHHU3AINS, a IMOCJIe MPEKPAIlCHUs pa3paKeHUSI BHOBH BBICTYIIACT MOMEpPEUHAS
HCUYEPUYCHHOCTh, TOIYac elie pe3ue, 4yeM panbiie. Ho Tak Kak aHM30TpoOmMs OCHOBaHa Ha
MPOJOATOBaTOM (popMe M MapaysieIbHOM PACIIONIOKEHUH MHUIIEIUI, 00pa3yroluX BOJIOKHA, T.€. TaK
KaK OHa SBJSETCS JIBOSKUM IIPEJIOMJICHHEM Ha OCHOBE (OPMBI, TO YMEHbBIICHHE IBOSIKOM
MPETOMIIIEMOCTH CIY>KUT BBIPXXEHHEM TOTO, YTO MHUIEIUIB YKOPOTHJIMCH U TMPUOIUZUIUCH K
pPaBHOBECHIO, WJIH, TI0O MEHbILIEH Mepe, YTO HApYIIEHO UX MapajuiebHOoe pacnoyioxenue. OHAKO B
IJIaBe O CTPYKType JKUBOW MaTepUH MBI BHUJENH, 4TO 00a 3T ¢aKkTopa HE HE3aBUCHUMBI JPYT OT
npyra. llapamienbHoe pacroyio)keHHEe B BOJOKHAX BBI3BIBAETCS HMMEHHO AaCCOIMAlMOHHOM
TEHACHIIMEH IUMOJEH; MOATOMY KOTJa MHIICIUTHl YKOPAUYMBAKOTCS M YMEHBIIACTCS UX TUTOIb-
MOMEHT, TO TMOHWXAeTCs W TeHJEHIMS K acCOLMMPOBAHHIO, YTO, B KOHIIE KOHIIOB, NMPUBOJUT K
MCYE3HOBEHUIO BOJIOKHUCTON CTPYKTYPHI.

[Ipu ymupanuu, Korja NpeKpallaroTCsl SHEPreTUYECKUEe MPOLECChl, O00YCIOBIHMBAIOIINE
pPacTSHYTOE COCTOSIHUE MOJIEKYJI, JOJDKHBI CIIEOBATEIHbHO UCUE3HYTh MOMEpeUHas UCUEPUCHHOCTh
U BOJIOKHHUCTas CTpyKTypa. YToObl [0Ka3aTh, YTO TOCTaBJISIOUIME SHEPrUI0 IPOLECCHI
JNEHUCTBUTENHHO UAYT Ha MOJAJEPKaHUE 3TON CTPYKTYpBI MOJEKYJ KHUBOW MAaTePUU, MBI JTOJKHBI
M0Ka3aTh, YTO JUIUTEIBHOCTh M CTENEHb JBOSKOIO MPETOMJICHUS, UM BOJOKHUCTOM CTPYKTYpBHI,
HAXOATCSI B MPSMOM 3aBUCMMOCTH HMMEHHO OT Te€X DJHEPreTUYEeCKHX MPOIECCOB, KOTOPBIMH
00yCIJIOBJIEHO COXpaHEHHE U PACTSIHYTOTO COCTOSHUSI B IOKO€ M Toka mokos. MccrnenoBanus Han
STHMH COOTHOIICHHSIMU MbI [IPOBEJTH COBMECTHO ¢ B. A. MysKkeeBbIM .

OO0BEKTOM HaM CIIYXHJI m. cutaneus pectoris, KOTOPBIM HACTOJIBKO TOHOK, YTO €r0 MOXKHO
uccienoBath U GororpadupoBaTh MOJ MUKPOCKOIIOM MPH KU3HU. MyCKyJ MTOMeNaics B pacTBOD,
Punrepa, u Bpemsi OT BpeMeHU MBI ero HaOmomanu win (ororpadupoBanu. s wimocTpanuu
pPEe3yNbTaTOB OMBITA MBI MPUBOAMM HECKOJIBKO pUCYHKOB. Ha puc. 1 MbI BUANM MOCTENIEHHOE
HCYE3HOBEHUE MONEPEYHON UCUEPUEHHOCTH U HAaKOHEI] paca/i BOJIOKOH Ha 3€PHBIIIKH.

Pasznuyusi B M3MEHEHUH CTPYKTYP Y HATPY>KEHHOTO ¥ HEHATPYKEHHOT'O MYCKYJIa MTOKA3bIBAIOT
pucyHku 2 U 3. MyCKyJbl 3aKpeIuisiiiuch MOJ MHUKPOCKOIIOM, OJWH B PaCTSHYTOM, APYroil B
HEPACTSHYTOM COCTOSTHUH,, U BpeMs OT BpeMeHH (poTorpadupoBanocs Bcerna B TOUHOCTU OJIHO U
Toke MecTo. Tak e, Kak MoJ BIUSHUEM pacTsDKEHUs paHblle pacnagaercs kpeaTuHdochopHas
KHUCJIOTa U COOTBETCTBEHHO STOMY IOCJIe MEPBOHAYATBHOTO MOJbEMA TOK TMOKOs B KOHIIE MajaeT
CKOpee, Mbl U 37eChb Yy pacTSAHYTOM MBIIIIBI HaOJll0aeM BHauyaje SCHYIO I[ONEPEUYHYIO
MCYEPUYCHHOCTH, KOTOpasi OJTHAKO MCYE3aeT 3HAYUTEIHLHO CKopee. B To BpeMs Kak y HEpacTSIHYTOrO
MYCKYJIa 3aMETHOE MCUE3HOBEHHUE MOMEPEUHON NCUEpUSHHOCTH HauyMHaeTcs JMIIb yepe3 4 yaca, y
pPACTSHYTOM MBIl OHO HACTYMAaeT Y)Ke uepe3 2 dvaca, a yepe3 4 mcuesna ykKe U BOJIOKHHUCTAs
CTPYKTYpa, U Mbl BUJIUM IIOYTH CIUIOIIb 3€PHUCTYIO TKaHb. DTOT PE3yJIbTAT BIIOJIHE MOHATEH BBUAY
MaJIol BEIMYMHBI MyCKYJla U HE3HAUUTEIBHBIX B CBSI3U C 3TUM 3aI1aCOB YHEPTUU B HEM.

Puc. 4 u 5 nmoka3pIBalOT U3MEHEHHUS NOCIIE JUTUTEIBLHOTO pa3IpakeHusl, T.€. IPU YTOMIICHUU U
Moclie OTAbIXa y HOPMAaJIbHOTO MYCKyJa U Y OTPABICHHOTO MOHOMOAYKCYCHOM KHUCIOTOH. MBI
BUJUM, YTO M3BECTHAs TOMOTEHU3AlMs, WM YMEHBIICHHE SICHOCTU MONEPEeYHOW MCUEPUEHHOCTH,
HACTYIAeT Y HOPMAaJbHOTO MYCKyJia HEMEMJIEHHO IMOCle JUIUTEIhHOTO pa3Apa)xKeHus, HO 3Ta
MCYEPUYCHHOCTh BHOBB BbICTYIAET nocie 20 MUHYTHOTO OTJbIXa. Y OTPaBJIEHHOTO K€ MYCKyJa, Te
pecunTte3 (ocdareHa HEBO3MOXKEH U 3amac OBICTPO MCUEPIIBIBACTCS, MOMEpPEYHast UCUEPUCHHOCTh
UcYe3aeT OKOHYATEIbHO.

Ecnu, HakoHen, MBI BO3bMEM OTPABJICHHBI MYCKYJI M TOJOXHM €ro B PacTIHYTOM
COCTOSTHUM TOJi MUKPOCKOIl B PHUHTE€POBCKHI pacTBOp, TO MONEpeyHas MCUEPUEHHOCTh, BHayaje
OueHb siCHas, ucyesaeT yxe uepe3 70 — 80 MHUHYT, KaK 3TO BUAHO Ha pUC. 6, TaK KaK PaCTSIKCHHE
BbI3bIBAaCT YCKOPEHHBIN pacmnaj KpeaTMH(POCHOPHON KHUCIOTHI, a TaK KaK MOCJIEIHssS BCIEACTBHE
OTpaBJICHHSI HE MOXXET BHOBH CHHTE3UPOBATKLCS, TO 3amac €€ ObICTPO MCUEPIBIBACTCS, U UCUE3aeT
VCTOYHUK PHEPTHUH [Tl TOAIEPKaHUs [TONIEPEYHON MCUEPUEHHOCTH U BOJIOKHUCTOTO CTPOEHHUSI.

WTak STH OMBITHI HAMVISAIHO TOKA3bIBAIOT, UTO pa3pakeHUE IEHCTBUTENHHO BBI3BIBACT
HapylIeHUEe HEPABHOBECHOTO COCTOSIHUS JKUBOM MaTepuM © 4YTO TIOCTaBJISIONINE SHEPTHUI0
MPOIECChl JACHCTBUTENHLHO HY)XHBI JJISl TOJACPKAHHS WU BOCCTAHOBJICHUS STOTO COCTOSHUS

CTPYKTYPBI.

! Buon xypa , T. I, Bem. 11 — 111, 1933.
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11 gac. 30 muH. 2 . 30 muH.

7 yac. 30 MuH. 4 9 yac. 30 MmuH.

Puc. 1. CioHTaHHOE H3MeHeHHe NMoNepeYHoii HCUepUeHHOCTH HOPM MBIIIIbI TPH YMHPAHUH:

1 — HOpMaJTBHO-TIOTIEpEYHAs! HCUEPUYEHHOCTh; 2 — uepe3 5 yac.; 3 —uepes 8 wac.; 4 — uepe3 10 vac.

15 yac. 4 16 uac.

Puc. 2. U3MeHeHHe BO BpeMeHH MONepeYHON HCYepYeHHOCTH HOPMAJIbHOM HePACTAHYTOI MBIIIIIbI:

1 — ToTyac nmocne u3onMpoBaHus; 2 — depes 2 vac.; 3 —yepes 4 gac.; 4 — gepes 5 gac.
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11 ygac. 13 gac.

16 uac.

Puc. 3. U3MeHeHue BO BpeMeHH MONepeYHoli MCUePUYeHHOCTH PACTAHYTOH MbIIIIbI:

1 — B MOMEHT pacTSTUBaHHS; 2 — yepes3 2 9ac. OT Havajla pacTshKeHus; 3 — depes 4 vac.; 4 — gepes 5 gac.

Puc. 4. U3menenne nonepeqﬂoifl HCYECPUYCHHOCTH HOpMaJ’lbl—IOﬁ MbIIIIBI IPU pa3/ipakeHU U BOCCTAHOBJICHUM:

1 — mo pa3mpaxkenus; 2 — nocie 15-MuHyTHOTO paszapaxenuns; 3 — depe3 20 muH. [1o nmpexparieHun pa3apaxeHus.
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Puc. 5. U3meHeHHe nMonepeyHoil HCYEPYEHHOCTH MbIIILbI, 0TPABJICHHOH MOHOMOAYKCYCHOM KUCJIOTOM:

1 — o pazmpaxkeHus; 2 — mociie 15-MUHYTHOTO pazapaxenus; 3 — gepe3 20 MUH. 10 MPEeKpaIleHIH Pa3IpaKeHHS.

12 vac. 30 Mmun. 2 1 gac. 40 MuH.

Puc. 6. [Tonepeynas HC4epPYEeHHOCTH PACTAHYTOMH MBILIIBI, 0TPABJICHHOI MOHOHOIYKCYCHOI KHCIOTOM:

1 — B MOMeHT pacTsiruBanus; 2 — yepe3 1 yac 40 MUH. 1ocjie Hayajia pacTsIruBaHusL.

138



Haxonerr MbI mocTapaemcsi TpeACTaBUTH cebe Oojiee SICHO, B YeM COOCTBEHHO COCTOUT
Hapylul€Hue, BbI3bIBAEMOE pasapaxeHueMm. [lo Hamel Teopur XKUBOW MaTEPUU MOJICKYJIbI
nocleAHeH HaXoAaTcs NehOpPMUPOBAHHOM, BO30YKIEHHOM cOCTOSIHUU. OHM TOAJEPKUBAIOTCS B
9TOM COCTOSIHMH TIPH MOMOIINM oOMeHa. J[7s 9Toro, Kak y»e ObUIO CKa3zaHO, HE0OXOJAMMO, YTOOBI
MOJICKYJIBI )KHBOW MaTEPUH CTATKUBAIKNCH C MOJICKYJIaMH JIO TOTO, KaK OHU MIPUIIUTH B PABHOBECHOE
COCTOSIHUE, T.€. JOJKEH OBbITh 00ecledyeH MOCTOSIHHBIN MpOIecC acCCUMUIISIUH. s OTIaeNbHbIX
MOJIEKYJI Ta3a B Pa3peKEeHHBIX raszax, Ile MOXKHO IMpeHeOpedb BaH-IeP-BaalbCOBCKUMHU CHIIAMHU
NPUTSIKEHHS, «IIPOIOIKATEIBHOCTD KHU3HI» BO30YKICHHOIN MOJIEKy/Ibl PaBHA, KaK H3BecTHO, 107
— 107 cexynn. Ecam e MONeKy/ibl acCOLHHPOBAHBI HIIM TEM OOJiee BKIIOUCHBI B PEIICTKY
KpUCTaJlZIa, TaK 4YTO YK€ Helb3s TOBOPUTH OO0 OTHENbHBIX MOJEKYyJiaX, TO BbIpaBHHUBAHUE
BO30YKJICHHOTO Je(QOPMHUPOBAHHOTO COCTOSIHUSL OyJeT JUINThCS 3HAYUTENBHO JoJbine. B
3aBUCUMOCTH OT CpeaHEH NPOAOIKUTEIBHOCTH KU3HU JAeOPMHPOBAHHON, BO30YKICHHOM
MOJIEKYJbl JKUBOH MAaTepuH W OT CPEAHEH IIUTEIBHOCTH PEAKIUU C MOJEKYJION MHIIH, T.C.
npotiecca E"+N—>EN+n +n+...+ Q—E', nna OecnpensiTCTBEHHOTO IO KAHUS
HEPABHOBECHOTO COCTOSHUSI CTPYKTypa JdOJDKHA OOECIeYUTh HM3BECTHYIO CPEIHIOI YacTOTy
CTOJIKHOBEHUH C MOJIEKyJaMH MHIM. VHBIMU cloBaMH, JTOJDKHA OBITh OOECIieueHa H3BECTHAS
WHTEHCUBHOCTh OOMEHA MM acCUMWIIIIK. Korja e UMIyIbC BBI3BIBAET HAPYUICHHE CTPYKTYPHI,
B CHJTy Y€T0 YMEHBIIIACTCSI BEPOSATHOCTh CTOJIKHOBEHUS, TO HAPyIIaeTCs HEPABHOBECHOE COCTOSIHHE,
U MOJIEKYJIbl CTaHyT MNPUONMKATbCI K paBHOBecHI0. Takoe HapylleHHE MOXET COCTOSTh B
MOHIDKEHUHU aCCOIMATUBHBIX CHJI OJIarojapsi COTPSCEHUIO WM 3JeKTpudeckuM cwiaMm. C npyroii
CTOPOHBI, TOHM)XEHHE WHTEHCUBHOCTH OOMEHa BCIEACTBHE MPHUOMMKEHHUS K PaBHOBECHIO H
YMEHBIICHUIO JHIONb-MOMEHTa BEAET K OciabieHuio accouuarnuu. llocie mpekpameHus
HApYyIIAIOMIEro JIEHCTBUS pa3Apa)XeHHUsi BHOBb HACTymaeT OeCHpemsiTCTBEHHAas aCCUMUWISIMS, U
CTPYKTypa BOCCTAHABIIMBACTCS. DTUM 03 3aTpyIHEHUN MOXHO OOBSCHUTH SIBJICHHE, OIMHMCAHHOE
MypanbTOM MpU HUCCIECIOBAHUM W3MEHEHUN JBOSKOrO MPENOMIIEHUS B MYCKYJIbHOW TKaHU BO
BpeMs COKpamieHus. MypaiabT HUCCICIOBA HE HW3MEHEHHE IONEPEYHONH HCUYCPUYCHHOCTH, T.C.
OTHOIICHHWE IIUPHUHBI AHU3OTPOMHBIX TOJOC K IIMPUHE H30TPOMHBIX, a CTENEHb JBOSKOIO
NPEOMJICHUST BCEW  MBINMICYHOW TKaHW, (QoTorpadUuecku pPErucTpUpys CIOBUT  TIOJIOC
uHTep(depeHINK ABYX MPOXOSIIIMX CKBO3b TKaHb Jyuyeill. OKazanoch, 4TO BO BpeMs COKpAIICHUS
JEHCTBUTEILHO MPOUCXOTUT YMEHBIIICHHUE JBOSKOTO TpeiomieHus. Kpome Toro, oka3aiaock, 4To
MEXIy VYMEHBIICHHEM JBOSKOTO TPEJIOMJICHHS BO BpeMs COKpalleHHs W IOCIEIyIOIINM
YCWICHHWEM €ro Tpu pacciabiieHuu HabrojaeTcs emie HeOoJblas BOJHA, TAK YTO MOXHO SICHO
pa3INuuTh 4eTbipe (has3bl: BBHIPAKEHHOE YMEHbBILIEHUE ABOSIKOTO TMPEIOMIICHHUS, JETKOE YCHUJICHHE
€ro, TOCJenyIolee YMEHBIICHUE U, HAKOHCI, YCHWJICHHE 10 HAa4YaJbHOW BeNMMYMHBL Bcemu
UCCJIEIOBATENSIMU IPUHUMAETCS, U 3TO CTOUT B COOTBETCTBHMHU C Halllei TEOpHEH KUBOM MaTepuu,
YTO JBOSIKOE TPEIIOMIICHUE SIBJSICTCS IMPEIOMIICHHEM, OCHOBAHHBIM Ha IMPOJIOJITOBATON (Gopme H
napajuiebHOM PACIIONIOKEHUH MHUIIEIITT B BOJIOKHAX. YMEHbBIIEHHE [BOSKOTO MPEIOMIICHUS
00yCIIOBJICHO CIJIEZIOBATENILHO B TMEPBYIO OYEpENb TEM, UYTO pa3fpa)kKCHUE BBI3BIBACT HAPYIICHHE B
HANpaBJICHUU YKOPOYEHHs] MHIEIUT W ociabieHus acconuatuBHbIX cui. [lpum sTom omHako
MUTIEIUTBI TIPUOIMKAIOTCS K PABHOBECHOMY COCTOSIHHIO, T.€. K HeJIe(OpPMHUPOBAHHOM peIIeTUaToM
CTPYKType, YTO C CBOEW CTOPOHBI OOYCIOBIIMBAaET YCWJICHHWE TaK Ha3bIBAEMOI'O0 COOCTBEHHOIO
JBOSIKOTO TipesiomiieHust (cM. 1i1. IV). Dtum oObscHseTcs BTopas ¢da3a. Ho Ternepb BHOBh HACTyIaeT
OecrpensTCTBEHHAs] aCCUMUIIALIMS, BOCCTAaHOBIEHHE. MOJEKyIbl BCTYMAIOT B PEAKIMI0 U BHOBb
pacTaruBaroTcs, Ae(GOpPMUPYIOTCS 3a CYET SHEPTHH, OCBOOOXKIAIOIICHCS NMPH pacraie MOJEKYI
MUIIHM, HE3HAYUTEIbHOE COOCTBEHHOE ABOSKOE MpenomiieHue ncuesaeT (Tpetbs (asza). Tem cambiM
BHOBb YCHJIMBAIOTCS JUIOJIB-MOMEHTBI M CJICJIOBATEIIBHO aCCOIMATUBHBIC CHJIBI, MUIICILIBI
pacmojaraioTcs NapaieIbHO, M BOCCTAHABIMBAETCS IEPBOHAUYAIBHOE JBOSKOE MPEIOMIICHHE
dopmsr” (deTBepras (aza). 3amedeHHble MypaabTOM HPH YTOMICHHH CIBHTH COOTHOLICHHI ITHX
¢da3 B UX MOCJIENOBATEILHOCTH BO BPEMEHU B HANPABIEHUU OTHOCUTEIHHOTO YIJIMHEHUS TpeThen
¢da3bl  (T.e. BOCCTAaHOBIICHUS HEPABHOBECHOW CTPYKTYpbl M CTENEHU JedopMannu) TakKe
MOJTHOCTBIO OOBSICHSIOTCS] TAKUM 00pa3oM.

Tak Kak Mbl MPUHSUIH, YTO TIOBBIIICHHE TOTEHI[MAIA MOJICKYJ HE MOXET MPOUCXOIUTH B

"Muralt, Pfliig. Arch., Bd. 230, 1932.
? Formdoppelbrechung HeMenkux aBTopoB.
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pe3ysbTare HACTYIUICHHS OOMEHA IIOCJIe €ro HapyIIeHHs, HO 4YTO, HA00OpOT, ATOT MOTEHIIUAT
JIOJDKEH ObUT OBl ere OOoJIbIe YIacTh, TO PACTSKEHUE MOJICKYJ HENb3s OOBSCHUTH TEM, YTO OHHU
caMHU aCCUMUJIUPYIOT MOJIEKYIbl THUIIA. HeoOXoaumyro IUIsl pacTsSHKeHHUsSI SHEPTHUI0 OHHU JIOJDKHBI
MTOJTYYHTh 33 CUST SHEPTHH JPYTHX KUBBIX MOJICKYJI TKaHH, a 3TH MTOCIICHUE JIOJDKHBI B CHITY 3TOTO
oOHapy»XUBaTh HETPEPHIBHOE MaJIeHUE MOTEHIINANA, IOCKOJIbKY HE HACTyMaeT OCHOBHOM MpoIlecc.
Takoe HempepbsIBHOE IMaJicHUE ITOTCHIMANA BBIpakaeTcss B yTomyieHHH. CTENeHb pacTSHKCHHS,
HACTYTAOIIEr0 MOCie KaXAOTO COKpAIleHUs, CTAHOBUTCS BCe MeHbIne. Eciu mocie yToMIeHHS
BKJIFOUNTH JUTUTEIBHBIA OTABIX, TO HACTYIAeT BOCCTAHOBJICHHUE. BCIIE/ICTBIE CHITBHOTO IMTOHMKCHHUS
MOTEHIIMAajda TKaHU 3a BpPEMsS 3TOTO OTIbIXa HACTYIMaeT OCHOBHOW MpoIlecc, MOTEHIMAT BHOBb
MTOBBIIIACTCS, MOJICKYJIBI paboUueii CTPYKTYPBl BHOBb MOTYT OBITh PACTSIHYTHI JIO TIPE)KHEH CTCTICHH.
B npenwinyieii riaaBe Mbl BUIENH, YTO OCHOBHOM TIPOIECC COMPOBOKIACTCS YCUICHUEM JbIXAHMS.
CoBepIIIeHHO TaK e MBI HaXOJIUM U y MYCKYJIa, YTO BOCCTAHOBJICHHE MOXKET IPOMCXOINUTH TOJIBKO
B TPUCYTCTBHM KHUCJIOPOJa. DTUM MOXKHO ObLTO OBl OOBSICHUTH M BBI3BAHHYIO YMpPaKHECHHEM
MBIIIIEI THIEPTPOGHUIO €€, T.C. YBEIWMICHHE MAcChl MYCKYyJja, TaK KaK IOBBIIICHHEM IOTCHIIHATA
JlaHa BO3MOXXHOCTh ACCUMUIIALIUU C YBETUICHUEM MACCHI.
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Nnasa 4 D9BOJIOLUSA

B npenpiaymieil rinaBe mMbl IPUIUIA K BBIBOAY, YTO €CJIM HEKOTOPBIE BEIUYUHBI COCTOSIHUS
OTIpeIeIEHHOM Cpe/bl MPEBOCXOASAT U3BECTHYIO TPAHHUILY, TO BO3ACHCTBHUE 3TOM Cpelibl MPUBOIUT K
HaApYIICHUIO TIpoIlecca OOMEHa U B Pe3yJIbTaTe K MOBPEKICHUIO KUBOW MaTepuu. B Takux ciaydasx
MBI TOBOPHJIM, YTO MPEB30MAeHA rpaHnLia (pusnoaoruueckoro npucnocodnenus. Ho, kak Mbl Takxke
yKa3bIBaJM, BO3HHKIIEE TaKUM OOpa3oM TOBPEKACHHUE >XUBOW MaTepUH MOXKET TOBECTH K
OCHOBHOMY TIporieccy. B TakoM ciiydyae OCHOBHOW MPOIIECC BBI3BIBACTCS BO3JICHCTBUEM BHEIIHEU
Cpelnbl M. 3HAYMT, HACTYMaeT paHbIlIe, YeM OH HACTYMWI Obl B TpaHHIAX (HU3HOIOTHIECKOTO
npuUcrocoOIeHns. 3/1eCh BBIPAKEHUE «paHbIIE» MOHUMAETCS HE B CMBICIE BPEMEHHU, a B TOM
CMBICTIE, UTO OCHOBHOM MPOIIECC HACTYMAeT U HE MPU TOW CTENEHH MaJieHUusi CBOOOIHON PHEPIuu,
pyU KOTOPOM OH HACTyIaeT, eciu oOMeH He HapymeH. Camblii K€ OCHOBHOM MPOIECC MBI
UCKJTIOYMIIA U3 YKCIa SIBICHUN (PU3MOIOTUYECKOTO MPUCTIOCOOIEHUS, TaK KaK, XOTsI OH U BBI3BaH
BHEIIHUM BO3/CHCTBHEM U 00€CleYMBaeT COXpPaHEHHE >KMBOW MAaTE€pUHM MpPHU 3THX H3MEHEHHBIX
YCIOBHSIX, OH BCE K€ SBIAECTCS HMEHHO YyKa3aHHUEM Ha TO, YTO MPEB30IJACHBI TPaHUIIBI
¢duznonornyeckoro mnpucrnocodyeHus. Mol Tem Oosiee UMENM MPaBO TaK IMOCTYMUThb, YTO BEIb
YKU3HEHHBIN IMKJI )KHBOM CUCTEMBI, OpraHu3Ma, ONPeAeIseTCs, KaK Mbl BHJICH, 3aKOHAMH O0OMeHa,
B TO BpeMsi Kak Ha OCHOBHOM IIpoliecce Oa3upyeTrcsi pasMHOXKEHHE, T.e. oOpa3oBaHHE HOBBIX
ocoOeil, WIM HOBOro TOKOJeHUs. To Ke OTHOCUTCA W K pereHepamuu: 37ech Takke
MPUCTIOCOOISIFOTCS. K M3MEHEHHOUM cpelie YK€ He MpeXHHe KIETKH WM TKaHH O0coOH, a HOBOE
KJIETOYHOE MOKOJICHUE, BOZHUKIIIEE U3 IMOPHOHATBHBIX KJIETOK (CM. r1aBy «Pa3MHOXeHHe»). 31ech
CJIEIOBATEIbHO Mbl HE MOXKEM OOJIbllIe TOBOPUTH O (PU3HOJIOTMYECKOM MPUCIOCOOIEHUU KaKOro-
anbo opraHu3Ma, a JUIIb O MPUCIIOCOOJIEHUHU KXKUBOM MaTepuu BooOme. Ho u Ha 3T0 MBI nMeeM
IPaBO KOHEYHO JIMIIb B TOM Cly4ae, €CIM OCHOBHOM MHpollecC NEHCTBUTENIbHO MPUBOAMUT K
00pa30oBaHUIO TaKUX HOBBIX OPTaHW3MOB, MJsi KOTOPHIX 5Ta W3MEHEHHAas Cpe/la, BBI3BABIIAS
NPEKICBPEMEHHBIM  OCHOBHOW  Ipoliecc, elle JIeKUT B  Mpenenax  (pU3HOIOrHYECKOro
npucrnocoOneHus. B sTom ciiydae B pe3ylnbTaTeé OCHOBHOTO IIpoliecca JOJKHBI BO3HHKHYTH
3apOJIBIIIEBBIE KIETKH C IPYTUMHU CBOMCTBAMU, C IPYyTroM CTPYKTypoul. Benb, Kak Mbl TTOKa3aau B
npepiaylieid TiaBe, TpaHuma (U3HOJOTHYECKONW MPUCIIOCOOTICHHOCTH, KPUTEpUEM KOTOPO
CIIy)HWJIO COXpaHEHHWE KOHCTaHThl PyOHepa, 3aBUCUT UCKIIOYUTEIBHO OT CHEIUAIbHBIX
HACJIEJICTBEHHBIX CTPYKTYP 3apOJBIIIEBHIX KIETOK U OT XapaKTePU3YIOIIMX WX BEIUYUH L U ¢. Ho,
KAK WM3BECTHO, CIELUAJIbHBIC HACJIEICTBEHHBIE CTPYKTYPbI OIPENEISAIOTCS TOHKOW CTPYKTYpOM
XpOMOCOM, U 3THM 3K€ BEPOSTHO CYIIECTBEHHO OIpeAeNsieTcsl BENUYMHA ¢, B TO BpeMs Kak
pyOHEpoBcKasi KOHCTaHTa, MO-BUJUMOMY, 3aBUCUT B OCHOBHOM OT [lp. DTO O3HAYaeT CJeaylomiee:
€CJIM MbI UIMEEM J[Ba OPTaHU3Ma, IPUCIIOCOOTIEHHbBIE K OJIMHAKOBOM cpejie, T.€. Y KOTOPhIX B CHITY UX
HACJICJICTBEHHBIX CTPYKTYp (KOTOpbIE HE JO/DKHBI OBITh HWACHTUYHBI) B JAaHHOW Ccpele He
HaOJI0JaeTCsl HApyUIeHWH 3aKOHOB OOMEHa, TaK YTO KOJMYECTBO BBIIEJICHHOW MMHU 32 BCIO HX
YKU3Hb SHEPTUU Ha €IMHUILY MAacChl COOTBETCTBYET BEIMUMHE UX PYOHEPOBCKON KOHCTAHTHI, — €CIIH
MBI UMEEM JIBa TaKUX OpraHM3Ma, TO 3HAUYECHHE PYOHEPOBCKON KOHCTAHTHI OCHOBHBIM 00pa3oM
oTpefeNseTcss BeJIUYUHAMH |, Mo, T.e. CBOOOJHOW »HEprueil 3apojbliieBbIX KieTok. [loaromy
OpTaHW3Mbl C OYEHb PA3UYHON HACJIECICTBEHHOW CTPYKTypOoH MOTYT 00JajaTh OJUHAKOBOM
pPyOHEpOBCKOW KOHCTAaHTOW W, HAO0OOPOT, OPraHU3MbI C OYEHb PA3TMUYHON KOHCTAHTOU MOTYT
o0nanaTte OJMHAKOBOM CTPYKTYpOH, T.e. OBITh MPUCIOCOONIEHHBIMH K OJUHAKOBOW cpeme. Tak
HanpuMep Ha3eMHbIE M BOJSHBIC >KMBOTHBIE MOTYT 00JaJaTh SHIAMU C OJMHAKOBOM CBOOOIHOM
SHEPrUeil M B CHITy 3TOTO OJIMHAKOBOI KOHCTaHTOM PyOHepa, X0Ts TOHKasi CTPYKTypa UX XPOMOCOM
BEChbMa pa3jIMyHa, BCJIEJICTBUE YETO OJHO U3 )KUBOTHBIX UMEET OpPTraHbl U MPU3HAKH, JIEIAIOIINE €ro
MPUTOIHBIM JUIS JKM3HM Ha CyIle, a APyroe — s >KU3HH B Boje. HaoOopoT, 1Ba JKUBOTHBIX,

141



CHaO)KEHHBIX XKaOpaMu, MOTYT OOpa30BBIBATh SIlA C BEChbMa Pa3jIMYHON CBOOOIHON SHEprued u
BCIIEJICTBUE JTOTO 001anaTh W pa3IUYHBIMA KOHCTaHTamu PyOHepa. Wrtak, oOpa3oBaHme
3apOJIBIIMIEBBIX KJIETOK C HOBOH CTPYKTypOil SBISieTCS HEOOXOAUMON MPEANOChUTKON IS
MIPUCIIOCOOJICHUST KUBOKH MaTEepUH BHE TpaHMI] (PU3HOJOTHYECKON mpucnocodmsiemoct. Ho, kak
W3BECTHO, KaXKIbIA OpPraHM3M Bceraa o0Opa3yeT 3apoJblllieBble KIETKA C OJWHAKOBON TOHKOM
CTPYKTYpO#, 4ueM M 0OecneuHuBaeTCs COXpaHEHUE BUJOBBIX CBOICTB OT OJHOTO MOKOJEHHS K
IpyroMy. ITO COXpaHEHHE TOHKON CTPYKTYpPhl XpPOMOCOM M TaKUM 00pa3oM BUAOBHIX CBOWCTB, T.C.
SBJICHUSI HACJIEJICTBEHHOCTH, U MX OTKpbIThle MeHaenemM 3akoHbl 00eCreyrBalOTCs MEXaHU3MOM
KJIETOYHOTO JICJICHHS, OTUIOJJOTBOPEHUS U JICIICHUN CO3pEeBaHus B MOJIOBBIX KieTkax. OOpa3oBaHue
3apOJIBIILIEBBIX KJIETOK C HOBOHM CTPYKTYpOH, T.e. Ha SI3bIKE N€HETHKU — MYTallusi, UMEET CBOEH
MPEANOCHUIKON HAapyIIeHHWE ATOT0 MEXaHWU3Ma, CIIYXKAalllero ISl COXPAaHEHUS TOHKOW CTPYKTYPHI
mpu 00pa3oBaHUU 3apoAbIIIEBBIX KiIeTOK. Ho Tak kak oOpa3oBaHHE MOJHOLIEHHBIX 3pENbIX
3apOJIBIIIEBBIX KJIETOK Oa3upyeTcss Ha OCHOBHOM Iporecce (cMm. rmaBy «Pa3MHOXEHHE»), TO
€CTECTBEHHO MPHUHATH, YTO MPHUCIOCOOJIEHHE >KUBOM MaTepHH 3a mpeaesaMu (pU3HMoJIoru4ecKon
MpUCTOCOOIIEMOCTH, T.6. MyTaluM, Oa3upyeTrcsi Ha HapyUWIEeHUHM OCHOBHOTO
npouecca. Hapymenus ke 3Toro mporuecca cieayeT 0XHIaTh, MPeXIe BCEro, B TOM ciyyae,
KOTJIa OH HACTymaeT HE B TO BpeMs, KOTOPOE COOTBETCTBOBAJIO Obl HEHAPYIIIEHHOMY OOMEHy, a
«TIpEeXIEBPEMEHHO» BCJIEACTBUE HapyIleHus nocieqHero. Ho 3To mmeeTr MecTo MMEHHO TOTAa,
KOTJla MBI TIEPEXOJMM 3a TpaHUIlbl (U3HOJOTHYECKOTO TMPHUCIOCcOONeHuss. Ecnu Mbl, Takum
o0pazoM, (PU3MOIOTHIECKOMY TMPHUCIOCOOJICHUI0O B CMBICIE HapyIICHUS 3aKOHOB OOMeEHa
MIPOTUBOIIOCTABIISIEM MPHUCIIOCOONICHUE JKMBOM MaTepud B CMBICIE OOpa30BaHHUS HOBBIX
HACJIEJICTBEHHBIX CTPYKTYp, Ha3bIBasl €ro Uil KPaTKOCTU «T€HETUYECKUM IMPHUCIOCOOICHHEM), TO
MBI MOkKeM (OpMYyIHMPOBaTh HAIll BBIBOJ CJIEAYIONIMM 00pa3oM: KOT/a M3BECTHBIC BEITHMYUHBI
COCTOSIHMSI BHEIIHEW cpebl MepexoAsT TpaHulbl (U3MOIOTHMYECKOro MPHUCIOCOOIeHHs, TO B
pe3ynbTare MOBPEKACHHS KUBOM MATEpUU U BBI3BAHHOTO ATHM HApYIIEHUsS OCHOBHOTO Mpollecca
HaCTyNaeT TEHEeTHYEeCKoe MpHCIOocOoOleHne, WIM KOpode: TaM, TJieé IpeKpauaercs
(du3nonoruueckoe MpHUCIOCOOJICHHE, BCTYMaeT B CHUJIY TIEHETHYECKOe MPHUCTIOCOOICHHE.
BolpaxkeHue «reHeTHueckoe MPUCIIOCOOJIEHHE» HE JIOJKHO BbI3BATh HEJOpPAa3yMEHHil: OHO 37ech
03HaYaeT HE YTO MHOE, KaK MOsBICHUE HACIICICTBEHHBIX U3MEHEHUH, T.€. MyTalllii, © HUYEro He
TOBOPUT O POJIE WJIM HAIPaBICHUU STHUX HU3MEHEHMH. Tak Kak Mbl MMEEM JIeJ0 C HapylLIeHHEeM
HOPMAJBHOTO XOJa IMPOLECCOB, CIyXallUX JUIsl COXPAHEHHUS TOHKOW CTPYKTYpPhI XPOMOCOM,
MPOLIECCOB, 00ECTIeYMBAIONINX HACJIEICTBEHHOCTh, TO HE MOXET OBbITh pedYd O BO3HHUKHOBEHHHU
MyTanuii, OOYCIOBIUBAIOIINX TaKHe CBOWCTBA, Omaromaps KOTOPBIM OpraHu3M JieJaeTcs
MPUCIIOCOOJIEHHBIM K HOBOW CpeJlie; peub HAET 3[eCh TOJIBKO O TOM, YTO BOOOIIE BO3HUKAIOT
MyTAaIllH, ¥ YTO TAKHM 00pa3oM JaHa BOZMOKHOCTh MOSIBIICHUS ¥ PUCTIOCOOIEHHBIX MYTaHTOB.

[Ipexxne yem 3aHATHCS MOCIEACTBUSIMH, KOTOPbIE MMEET JJIsl ABOJIIOLMOHHOTO YYEHMs 3Ta
CBSI3b MEX]y TPaHUIIEH (PU3NOIOTUYECKOTO MPUCTIOCOOICHUS U BOSHUKHOBEHHEM HACIIEICTBEHHBIX
W3MEHEHUMN, MBI HCCIIEyeM, HaCKOJIbKO MOATBEPIKIAETCSl SKCIEPUMEHTAIbHBIM MaTepHalioM Hallle
MPENINONIOKeHHEe, CACTaHHOC Ha OCHOBE HaIIMX OOIUX 3aKOHOB U  BBIIICH3JIOKECHHBIX
cooOpaxeHuil. Eciiyu n3MeHeHus cTpyKTypbl HaclIeZCTBEHHON Macchl, 00yCIOBIUBAIOIINE My TallUH,
0a3upyloTCs Ha HapyUICHWSX O0Opa3oBaHUs TMOJHOICHHBIX 3apOJBIIIEBBIX KIETOK, T.e. Ha
HapyUICHUSIX OCHOBHOTO MPOIECcca, TO €CTECTBEHHO 0XKHIaTh, UTO 1) MyTalluu MPOUCXOASIT UMEHHO
BO BpeMs OCHOBHOTO TpoIiecca, T.€. BO BpeMs 00pa30BaHMsI 3PENbIX 3apPOJIBINIEBLIX KIETOK, 2) UTO
MyTallid BBI3bIBAIOTCS TOBPEXKICHUEM >KMBOW MaTepud U OOYCIOBIIEHHBIM KM MOBBIIICHHEM
3apsiga 3apOMABIIIEBBIX KIETOK M HAaKOHEI[ 3) YTO MOBPEXKICHHE JKUBOW MaTepHH, MPHUBOJIICE K
OCHOBHOMY MpOILIECCY, ACUCTBUTEIBHO BBI3bIBAET HAPYLIEHHE IPOLIECCOB OOpa30BaHUS HUMEHHO
HACJIEICTBEHHOM MAaCCHI, T.€. EPHOTO anmnapaTa XpOMOCOM U UX CTPYKTYPBHIL.

Yto KacaeTcs MepBoro MyHKTa, T0 MEmTep' B CBOMX MCCIEIOBAHMAX JCHCTBHS TEMIIEPATy Bl
Ha KOJMYECTBO MYTAllMii YCTAaHOBHWJ, YTO B OTHOIICHHHM YCKOPEHHs] MYTAllMOHHOTO TMpoIiecca
YYBCTBUTEJIbHBIM K TEMIIEpaType SBISIETCA TIJIaBHBIM OOpa3oM TMEpHOJ CO3PEBaHHUA, T.€.
o0pa3oBaHMs MMOJHOIICHHBIX MOJIOBBIX KJIETOK. MEmiep caMm Takxke 00CykIaeT BO3MOXKHOCTh TOTO,
YTO BO3JIEHUCTBUE, BBI3bIBAIOLIEE MYTalllH, B IAaHHOM ClIy4ae TeMmIepaTypa, BIUsSET HE Ha FOTOBYIO,
MPEJCYIIECTBYIONIYI0O TOHKYIO CTPYKTYpY, a HapyllaeT Mpollecc 0O0pa3oBaHUs HOBOIO T'€HHOTO

"Muller, Genetics, July, p. 279, 1928.
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MaTepuanga, T.e. YTO «MyTaIUs» 3aKI04YacTcss B TOM, YTO IO KAaKOW-TMOO MPUYMHE BHOBB
00pa3oBaHHBIN 3a BpeMs BO3JCHCTBUS TCHHBIM MaTepuai HE OJMHAKOB ¢ mpexHuM. [lo Mémrepy
DJIGKTUBHOE ACWCTBHE TEMIEPATypbl Ha CKOPOCTh MYTAIIMOHHOTO MpPOIlecCa MMEHHO B TEPUO]
CO3peBaHMs OOBACHAIOCH OBl TEM, YTO TEMIEpaTypa caMa YCKOPSET MPOLEecC POCcTa KIETOK U TeM
caMbIM 00pa30BaHUsl HOBOTO T€HHOT'O MaTepHana, T.e. YT0 UMEHHO BO BPeMsl BO3/ICHCTBUS BHICOKOM
TEeMITepaTypbl, OOyCIIOBIMBAIOIICH HapylIeHHE HOBOOOpa3oBaHHUsA, 00pazyercs OOJbIlle TEHHOTO
Mmatepuana. CieroBaTebHO IO 3TOMY MPEACTABICHUIO BHICOKAs TEMIIEpaTypa He JOHKHA Oblia ObI
BBI3bIBaTh MYyTallii, IEHCTBYSI Ha YK€ CO3PEBILIUE TOJIOBbIE KIETKH.

Uro KacaeTcsi BTOPOTo MyHKTa, TO BCE JaHHBIC IKCIIEPUMEHTATBHON T€HETUKH TOBOPAT 32 TO,
YTO MyTallH BBI3BIBAIOTCS MOBPEXKICHUEM KUBOW MaTepuu, T.€. TAKUMHU BO3/IEUCTBUSMHU, KOTOPHIE
Jexar 3a mpeaenaMud (U3MOJIOTHUYECKOTO MpUcnocodmeHus. Tak, Mbl 3HAaeM, YTO BO3JCHCTBUS,
YCKOpAIOIIME MYyTallMOHHBIA Mpolecc, Kak Jy4d PeHTreHa, BbICOKas TeMIlepaTypa, BBI3BIBAIOT
3aMeTHBIN A (DEKT UMb B TOM clydae, eClIM UX MPUMEHSIOT BO Bpesiiei go3e. COBEpIIEHHO Tak
xke mo Dancon u Ieiic' neiicTue Jy4ed paaus, MO-BUAMMOMY, IMOBBIIIAETCS, €CIM OPraHUu3M
HApKOTHU3HUPYETCS, T.€. TOBPEKIACTCS.

Uro mnoBpexaeHWe He [OJDKHO 00s3aTeNIbHO 3aTPOHYTh JKUBYIO MAaTEpUI0 CaMUX
3apOJIBIIIEBHIX KJIETOK (TIOCKONBbKY, KaK OBLIO IMOKa3aHO B TJIAB€ O Pa3MHOXKEHHH, OCHOBHOM
IPOLECC y MHOTOKJIETOYHBIX HE OrpaHUYUBAETCS OIHOW KJIETKOW), JOKa3ajdl OIBITHI
['onb0eHKsIHA®, TPEANPUHATHIE OTYACTH 10 MOCH HHHIHATHBE. [IONBOCHKSH BO3ACHCTBOBAI
OJIMHAKOBBIMH J103aMH Jydel PeHtrena Ha Bce Teno Myxu Drosophila melanogaster u otmensHO
TOJILKO Ha 3aJHIOI0 YacTh, COJIEPIKAIIYI0 TMOJIOBBIC KJIETKH, a 3aT€M TOJILKO Ha TEPeTHIOI, HE
COJIEpIKalyI0 HMX; MOJY4YEHHbIE TaKUM OOpa30oM pe3yibTaThl B OTHOLIEHUHM YacCTOThl MYTallMi
CPaBHHUBAJIUCH C JIBYMSI KOHTPOJIBHBIMH CEPHSIMH, U3 KOTOPBIX OJHA CIY>KWJIa JUIsl POBEPKU TOTO,
HE MOTJIO JIA 37IeCh UMETh MECTO JIEWCTBHE BTOPUYHBIX HJIM pacCEesTHHBIX JTydeil. Pe3ynbrarel Obun
MOJIyYEHBI CIAEAYIOMIHE:

Yuciao %
Karteropum myx Yucio JIeTAJbHbBIX JIeTAJbHbBIX
MYyTalnuii MyTanMi
OO6my4yeHo Bce Teno 642 28 4,36 +0,8
» 3aIHUH KOHEI 925 18 1,94 + 0,41
»  TIepeTHUH KOHEeIl 1140 16 1,39 +£0,35
KoHTtpons BHYTpHU KaMepbI 971 1 0,10+ 0,15
»  OOBIKHOBEHHBII 514 -

CraTucTHuUeCKd JOCTOBEpHAs pa3HUIA HAOMIOJaeTCs, TakKUM o00pa3oM, BCIOQY Kpome
Pa3HHUIIBEI MEXTy 00CHMH KOHTPOJIBHBIMU CcepHsiMH. PasHHIIA jke MEXIy MyXaMH, Y KOTOPBIX ObLIO
00Jy4eHO BCE TEJIO, U TEMH, Y KOTOPBIX 00IyYalics TOIBKO 3aJHUI KOHEIl, TPEBOCXOAUT CPEIHIOIO
omuoKy B 2.63, T.e. mo4TH B 3 pasa.

OTH ONBITHl SCHO IOKA3bIBAIOT, YTO MJIsi YCKOPEHUS TEMIIAa MYTUPOBAaHUS HET HYXIbl B
HENOCPEJACTBEHHOM BO3JICHCTBUH JIy4aMH Ha 3apOJIbIILIEBbIE KJIETKU: IOCTATOYHO 00Jy4aTh TOJIBKO
Teno 0e3 ATUX KIETOK. J[pyroro oObsSCHEHHUs 3T OMBITHI HE A0MycKatoT. Eciiu Obl MBI cTai CTpOro
MPHUICPKUBATHECS (PP, TO MBI JODKHBI OBLTM OBI €Ile NMPUHTH K BBIBOAY, YTO PEIIAFOIIHM
ABJISIETCS] BEJIMUMHA TOBPEKICHHOTO y4acTKa Tela, a HE TO, COAEPKATCS JU B HEM 3apOIbIILIEBHIC
KJICTKH WM HET, TaK KaK MEXIY BTOPOW M TpeThel cepueil (00JydeHHEe MepelHero W 3aJHEro
KOHI[a) peaJIbHOM pa3HUILIbI HET: ocheAHsIs TObKo B 0.36 paza mpeBOCXOIUT CPEAHIOIO OLINOKY.

Hakonen, 4To Kacaercs TpPeTbEro IyHKTA, II0 KOTOPOMY IIOBPEKICHUE JKUBOW MAaTEpHH,
MPUBOJAIIEE K OCHOBHOMY IPOIIECCY, BBI3bIBAET HApPYIICHHWE MPOIECCOB 0Opa30BaHUS UMEHHO
HACJIEACTBEHHOM MAacChl, T.€. spa U XPOMOCOMAJIBHOIO aIlapara, TO Ui J0Ka3aTeabCTBA 3TOrO
YTBEP>KACHHSI MBI JOJKHBI OTKJIOHUTHCS HECKOJIBKO Aanblie. J[emo B ToM, 4TO 37ech HabmoaaeTcs
HE YacTHAs 3aBUCHMOCTb MEXAY OTHUMHU JBYMs IPOLECCAMHU, WUIPAOIIas pPOJb TOJBKO IIPU
nosiBiieHnn Mytanuid. Hao0opoT, MbI 37ech UMeeM Jesio ¢ 001iel 3aBUCUMOCTbIO, JIUIIb YaCTHBIM

"Hanson F.B. and Heus F., American Naturalist, vol. 67, 1933.
Tionb6eHKH , buon. xypn., T. 111, B 2, 1934.
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CJIy4aeM KOTOPOU U SIBIIAETCS MOSBICHUE MYyTallHM.

st Toro 4ToOBI JOKa3aTh HaJWYHE TaKOW OOIIEH 3aBHCUMOCTH MEXIY MOBPEKICHUEM
KUBOW MaTepul M HapyUICHHEM CTPYKTYpBl siApa, Mbl OyJeM HCXOAUTh U3 MPEACTaBICHUA U
OTIBITOB, M3JIOKEHHBIX B TJIaB€ O Pa3MHOKEHUHU. TamM Mbl MOKa3alId, YTO MEXKIY OOMEHOM H
OCHOBHBIM TIPOIIECCOM CYIIIECTBYET OOpaTHasi 3aBHCHUMOCTh M YTO Pa3MHOXEHHE, T.€. OCHOBHOM
MpoLecc, Ha KOTOPOM OHO Oa3upyercsi, HacTymaeT HMEHHO TOTAa, KOrJa yXKe HE MOXKeT
MPOUCXOUTH OOMEH B CMBICIC ACCUMWISIIMM HEXHUBBIX MoJeKkyld. Ho camo pa3smMHOXeHHe
CYLIECTBEHHbIM OOpa3oM CBSI3aHO C pacHpeleIeHHEeM HaclIeJJICTBEHHOW Macchl Ha BHOBb
oOpa3oBaBirecss ocoOu, T.e. C OOpa30BaHMEM WM W3MEHEHHEM CTPYKTYpHI SACPHOTO arrmapara.
Hcxoast u3 3TUX COOOpaKeHM, MBI CMOTJIM IOKa3aTh, YTO IMEPECTpOrKa SAESPHOTO arrmapara y
Oxytricha mpoucxXoauT JUIIL TOTJA, KOT/Ia HAHECEHHOE MOBPEKACHHUE ACUCTBUTEIHHO MPUBOANT K
OCHOBHOMY IIpOLIECCY, T.€. y CTaperolmx oco0ed, M 4YTO 3Ta MepecTpoiika (akTHYecKu
3aKOHOMEPHO HACTYIAET, €CJIU MOBPEXKACHHE NPUBOJAUT K OCHOBHOMY IIpoliecCcy, Ja U MpHU
HOpPMaJbHOM JIEJIEHUH, KOTOPOE BeIb TOKE OOYCIIOBJIICHO NMOCTENEHHBIM OCiia0ieHneM oOMeHa U
HACTYTAOIIUM BCIEACTBHE 3TOTO OCHOBHBIM IIPOLIECCOM, MBI TakKe HMeeM IMepea CcoOoid
MOOMJTM3aLMIO, T.€. PEaKLHUI0 SAEpHOro ammapara. Takyro e MOOWIM3alHUIo SAEpHOro armapara
MyTeM HCKYCCTBEHHOTO TMOBPEXKICHUS KJICTKHM MBI HAOMIOJaeM M Ha 3apOJBIIIEBBIX KIETKaX B
M3BECTHBIX OIBITaX C UCKYCCTBEHHBIM MapTEHOI'€HE30M. 3JIeCh MOKHO 3aCTaBUTh SIAPO ACIUTHCS U
BBI3BAaTh PAa3BUTHUE MPHU TOMOIIM JIOOOT0 HECHeNMH(PUUHOTO MOBpEXIeHUs KieTku. Ho 3Ta cBs3b
CYILLIECTBYET HE TOJIBKO Y OJHOKJIETOYHBIX U SUL, HO U y BBICOKO AU(PGEpPEHINPOBAHHBIX KIETOK
MHOTOKJICTOYHBIX OpraHu3MOB. Tak, Hampumep, MPU TaK Ha3bIBaeMOW aTpoduu BCIEACTBHE
0e37esITeNbHOCTH Y MOMNEPEYHONONIOCATON MBbIIIIBl HAOMI0AaeTcs yYTOHYEHHE U paccachlBaHUE
MBIIIEYHBIX BOJIOKOH, COMTPOBOXKJAEMOE 3HAUUTEIbHBIM YBEIUYCHUEM YHCHa siaep. To ke camoe
HaONolaeTcsl M B HEPBHBIX KJIETKaX IPHU IMepepe3ke HEPBHBIX OTPOCTKOB M HaYyMHAIOMIEHCS
BCIIEICTBHE 3TOTO AereHepanuu. YTto 3Ta MOOMIHM3AIHs SASPHOTO anmnapara y MHOTOKJIETOYHBIX HE
OrpaHHYeHa SIPOM CaMOll MOBPEKICHHOM KIIETKH, IMOKa3bIBalOT ()aKThl, IPUBEIECHHbIC B IJIaBE O
pasMHOXKeHUU. TakuM 00pa3oM, CTAaHOBUTCS, MO MEHbBIIECH Mepe, BEChbMa BEPOATHBIM, UYTO 3TOT
MIpoLIeCC MEPECTPONKH s/ipa U 00pa30BaHHs HOBOTO SIIEPHOrO MaTepuana MOKET ObITh HapylleH
Jierye, €CIIU OH MPOUCXOIUT «IPEXKICBPEMEHHOY, T.€. HE TOT/Ia, KOT/Ia OH BbI3BaH (DU3HOJOTHYECKH
B pe3yJibTaTe yracanus oOMeHa. DTO BEpPOATHO IO JIBYM IpUYMHAM: BO-IIEPBBIX, AP0 O0IagaeT U
CBOMM COOCTBEHHHIM OOMEHOM ¥ CBOUMH COOCTBEHHBIMH W3MEHEHHMSIMH  COCTOSHUSA,
MIPOTEKAIINMH B PaMKaxX LHKJIA KJIETKA WIN opranusMa. [103ToMy eciu BHEIIHEE MOBPEXKICHUE
BBI3BIBAET OCHOBHOW TpOIECC paHbIE, TO M SAPO MOOWIM3YETCS paHbIIe, CIeI0BaTelbHO,
HACTyIaKT BBIHYXJACHHAS, CIEIIHAs MEPECTPOMKA U paclpeie]IeHue HAClIeICTBEHHOM Macchl. Bo-
BTOpPBIX, B ITOM Clly4ae 0OJiee MHTEHCUBHBI TUCCHUMUIATOPHBIC TMPOIECCH], OOYCIOBIMBAIOIIIE
OCHOBHOM mpouecc. CambiM TpyObIM BBIpaKEHHEM HACTYMHAIOIIETO HApyLICHHs MEPECTPOUKH U
pacmpe/eneHus HaclIeICTBEHHOW MAcChl SIBIISIETCS TO, YTO B TO BpeMs Kak MpHU (PU3NOIOTUIECKOM
HAaCTyIUIECHUM OCHOBHOIO IIpOLlECCa OH TMPUBOAUT K Ppa3sMHOXKEHMIO W B pE3yJbTare K
pPaBHOMEpPHOMY paCHpECICHUI0 HACIEACTBEHHOH MacChl, B TaKUX CIydasX 4acTo BooOIIe He
MIPOUCXOAUT PABHOMEPHOTO pAaCIpENeNICHUs] HACIECACTBEHHOM MAacChl, a B pe3yJibTare He
MPOUCXOIUT W JIeNeHHs, Kak HampuMmep B Hammux ombiTax ¢ Oxytricha. To xe camoe, T.e.
nepecTpoiika SAEpHOro ammapara 0e3 HOPMajbHOIO JEJEHHS, MPOUCXOIUT Yy OJIHOKJIETOYHBIX
BCIIE/ICTBHE HEONArONMpHUITHBIX YCIOBUH WM Tpu OOpa3oBaHWHM LUCT WU TMPU IHIOMHKCHCE.
JUKCHHHHIC C  COTPYJHHKAMH  JCHCTBHTENIBHO CMOIIM  JOKA3aTh IOSBICHHE HOBBIX
HaCJIEICTBEHHBIX (hopM mocie sHaomukcuca. [IpaBaa, HeNmb3sl T0Ka3aTh, YTO 3/1€Ch (PAKTUUECKH
MIPOUCXOAUT UCTUHHAS MyTalusl OJHOTO WJIM HECKOJIBKUX T€HOB, TaK KaK OIBITHI CO CKPEIINBAHUEM
31eCb HEBO3MOXHBI. J[OMyCTUMO MpPEANOJ0KEHHE, YTO Mbl B JITHX CIy4asX HMEEM Jelo C
pacLICIUIEHUEM M MPOSIBICHUEM PELIECCUBHBIX NPHU3HAKOB. HO 3TO He MMeeT 3HadeHus ISl TOrO
(akTta, 4TO 37ECh paclpeieNcHHe WX MepecTporKa HACIEICTBEHHON Macchl BO BCSKOM CIIydae
MIPOUCXOUT MHAYE, YeM IpU OOBIYHOM JENIEHUH, T.€. YTO 3TOT Ipoliecc HapylieH. B camom nene
BeJlb BOBCE HE 00513aTEbHO, YTOOBI BCAKOE HAPYIICHWE OCHOBHOTO MPOIecca WU CBA3aHHON C HUM
MEePECTPOMKHU SAJIEPHOTO ammnapara COCTOSJIO B F'€HHOW MyTanuu. Pedb MAeT aumib 0 TOM, 4TO U
TEHHash MYTAalMs SBISIETCS TOJBKO CHEIHAIbHBIM BHUJIOM 3TOro Hapymenus. [locmennee moxer

1Jennings US.,Ruffel D,Lynch R.S.and Sonneborn T. M., J. of exp. Zool., vol. 62, p. 363 — 408,
1932; Coldwell L., Ib., vol. 66, Ne 3, 1933.
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MMPOABUTLECA B BbIIAJACHUMU [ACJICHUSA, B IOJUIVIOWIWH, B HCIPABHUIBHOM pPAaCIICINICHUU WA
XPOMOCOMHBIX a0epparusx, HaKOHeIl, ¥ B HApyIIEHHH TOJHKO TOHYANIIINX CTPYKTYP, T.€. B TEHHBIX
MyTanusx. [Ipy 3TOM ONATh-TaKW BEPOSATHO, UYTO HEKOTOPHIE W3 JTUX BHJOB HAPYIICHUS
BCTPEYAIOTCS KOMOMHUPOBAHHO JIPYT C IPYTOM.

OgauM W3 JIy4IIUX JOKAa3aTeNbCTB TOTO, 4YTO HE(U3MOJIOTHYECKOE TOBBIIICHUE
JMICCUMUIIATOPHBIX TTPOIIECCOB, M TOBPEXKICHUE BCIEACTBUE CIHUIIKOM CHJIBHOTO pacmana 0e3
accuMWIAUA (B CTPOTOM CMBICJIE CIIOBA) MPUBOAUT K HAPYIICHUIO  paclpeeieHUs
HACJIC/ICTBEHHONH MAacChl M €€ CTPYKTYpHI, SBISIOTCS HEIABHO OIyOiuKoBaHHBIE OmbITEI M. C.
Haparmmna'. Pe3yasTaToM STHX OIBITOB SIBISIETCS, YTO «B MOKOSIIMXCS M CTAPCIOIIMX CEMEHAX
NPOMCXOIAT TIPOILECCH, BEAyIIME K 3HAYUTEIHHOMY YBEIMYCHUIO YacTOTHI XPOMOCOMHBIX
MyTalui, TOJOOHO TOMY, Kak 3TO HaOMIOJaeTcs MOJA BIUSHUEM OOJBIINX J03 PEHTTEHOBCKUX
Jaydeit». 31ech, TMO-BHAUMOMY, HE TMOMJICKUT COMHEHHIO, YTO MBI HMEEM [Ie0 C
HE(U3UOJIOTHYECKUM TOBBIIICHHEM TUCCHMIJIITOPHBIX MPOIECCOB, T.€. C MOBpexIeHUEM. «B
camMoM Jene, — numeT HaBammH, — JWmb B pyKax JIOACH ceMeHa MOTYT JIe)KaTh TOJaMH, HE
mpopactas; B MPUPOJE 3TO MPOUCXOAWT 3HAUUTEIBHO pPEXKe, U TOJABISIONIee OONBITMHCTBO
pacTeHui prucrocoOen» kK 0ojiee KOPOTKOMY TEPUOy TIOKOST y ceMsiH». VTak, B COOTBETCTBHH C
HAIIMMH TIPEJCTABJICHUSIMU MBI 37€Ch UMEEM JeJI0 C MOBPEXKICHUEM BCIEACTBHE IPEBBIIICHUS
TpaHUIB! (PU3UOJIOTHYECKOTO MpHUCIIOCcoOIeHHs. Takke COOTBETCTBYET HAIIUM TIPE/ICTABICHUSIM H
BbIBOJI HaBammua o TOM, 4TO MyTalMiu BOOOIIE OCHOBAHBI HAa TMOBPEKICHUH >XUBOW MaTepHH
BCJICJICTBHE HAPYIICHUS MporieccoB oOMeHa. OH mumiet: « Mbl JOJDKHBI, 3HAYUT, KOHIIEHTPHUPOBATH
Hallle BHUMAaHUE Ha COBOKYIMHOCTH Pa3HOOOPA3HBIX IMPOIIECCOB, MPOUCXOISAIIMX BHYTPH KUBOM
KJIETKH, BMECTO TOT'O YTOOBI 0e3pe3yJbTaTHO MCKATh «CIEeIU(PUIECKUX» BHEITHUX BO30YyIUTENICH
mpolecca MyTallMd B Tpupoje. Takue BHEIIHHE BO30YIUTENH, MPUMEHSIEMble HaMH B IEJSIX
HCKYCCTBEHHOTO TOJYUSHHS MYyTAIMi, HAIIPUMeEp IMPH TIOMOIIH JIyYeH, s/10B, HAPKOTHKOB H T.II.,
OBITH MOXET TOJBKO M3MEHSIOT XOJ >KM3HEHHBIX IMPOIIECCOB, CO3/1aBasl yCIOBUS, MOJAOOHBIE TEM,
KOTOpbIE JOJDKHBI OBUTM CO3MAaThCS B KMBOM KIETKE, HAXOAWBIICHCS JIONTOE BpeMs B
aHAOMOTHYECKOM COCTOSHUU». UTO 3TU MOBPEKIACHHS, B KOHIIE KOHIIOB, MPUBOJAAT K HAPYIICHUIO
CTPOCHUS SIICPHOTO armapaTa, HECOMHEHHO, SBCTByeT W3 paborel HaBammua. OH omnmchIBaeT
pa3IUYHbBIE HEMPABUJILHOCTH CTPOCHUS sIpa, BO3HUKIINE B PE3yJbTaTe HAPYIICHHUS MPOIECCOB
JIeTIeHHsI 1 HOBOOOPA30BaHUS sI/Ipa, HAIPUMEP MHOTOUYHUCIICHHBIE SIepHBIE ()ParMEHTHI, JISKAIINE B
MPOTOIIa3Me, CIIy4au CKICUBAHUS IIEJIBIX XPOMOCOM H T.J.

Wtak, naHHBIE YKCTIEPUMEHTAIBHOW T€HETHKH, KaK MBI BHIHUM, JOCTaTOYHO SICHO TOBODSIT B
MOJIb3Y TOTO, YTO TMOSIBICHUE MYyTaluii 0a3upyeTcs Ha HapyIIEHHH OCHOBHOTO MpOIEcca, MPUIeM
9TO HApYIICHHWE BBI3BIBACTCS TEPEXOJOM BEIMYUH COCTOSHHS Cpelbl (WIH JTUTEITBHOCTH HUX
BO3JICHCTBUS) 32 TPaHUILy (PU3UOIOTUYECKOTO MPUCTIOCOOTIEHUS, YTO MPHUBOIUT K TMOBPEXKICHUIO
KUBOW MaTepud M K HACTYIUICHHIO OCHOBHOTO TIpOIlecCa B COMPOBOXKICHHM HAapyIICHHS
MEPEeCTPOUKH HACIIEACTBEHHOW MacChl. MBI BUIIUM TakkKe, — U 3TO OOCTOSATENHCTBO HAM Ka)eTCs
0COOEHHO Ba)XHBIM, — YTO 3Ta 3aBUCUMOCTh HE TOJILKO B COCTOSTHIH OOBSICHATH HETIOCPEICTBEHHBIN
dakTUYeCKuil Marepuan TeHETUKH, HO M caMa HaXOJUT CBOE OOOCHOBaHHE B Ooiiee OOMIMX
OHMOJIOTHYECKUX 3aKOHOMEPHOCTSIX, ITO3BOJISISI TEM CaMbIM TIPEICTABUTH 3aKOHOMEPHOCTH MYTaIui
B KaUECTBE YACTHBIX CITy4aeB dTUX OOIIEOMONIOTHUECKUX 3aKOHOB.

PaccmarpuBasi BEIBOJIBI, BRITCKAIOIINE W3 ATOW CBSI3U MEXIy TpaHUIAMU (U3UOJIOTHIECKOTO
MIPUCTIOCOOICHHUS U HACJIEICTBEHHOW M3MEHYHBOCTHU JUJIsl ABOJIONMHU (T.€. JJI MPUCIIOCOOJICHUS U
pa3BUTHS KUBOW MaTepuU 3a MpelesiaMd WHIWBUAYAIBHOTO CYIIECTBOBAHUS), MBI MPUXOAUM K
BeChbMa IMPOCTOMY TIPEJCTABICHUIO OTHOCUTEIHHO 3HAYCHHS OKPYKAIOMIEH Cpeabl, TPaHUIbI
(U3HOIOTUYECKOTO TPUCTIOCOOTICHUS W €€ KpUTepuss — pPyOHEPOBCKOW KOHCTAHTBHI, a TaKXKe
MyTalluid ¥ CaMOM HACJIEICTBEHHOCTH HJisi 0O0pa3oBaHUs BUAOB. M3 Cka3aHHOTO BBITEKAET, UYTO
(U3NOTIOTHUECKOE TPHUCIIOCOOJICHHE OPraHW3MOB K OKpY’)KaIolIeH cpelle M €€ M3MEHEHHSIM He
UMEeT 3HAueHHUs MJi1 TPUCIIOCOONCHUS >KUBOM MaTepuM 3a TMpeaeiaMu WHIUBUAYaIbHOTO
CYIIIECTBOBAHMSA, T.€. IS SBOJIIOLUHU ¥ 00pa30BaHMS BHIOB, YTO PE3KO MPOTUBOPEUHT JTAMAPKU3MY.
Lenr UMEHHO TIOKa OpTraHU3MbI MOTYT TIPUCIIOCOOUTHCS K CPEle BO BpeMsI CBOCH KHM3HH, T.€. TIOKa
KOJICOaHUsI BHEIIHUX YCIIOBHH HE MPEBOCXOAAT TPAaHUIl (PH3HOIOTHYECKOTO MPUCIOCOOTICHUS, —
UMEHHO JI0 TeX TOp Mpoliecchl 0OMEHa He HapyIIaloTCs, pyOHEPOBCKasi KOHCTAHTA COXPAHSAETCS U

"Nawaschin, Altern derSamen als Ursache der Chromosomenmutationen, Planta, Arch. f. Wissenschaftliche
Botanik, Bd. 20, H. 2, 1933.
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HE MPOUCXOTUT TIOBPEXKICHUN, MOTYIIUX MPHUBECTH K HAPYIICHUIO OCHOBHOTO IMPOIIECCA U TAKHM
obpazom Kk wmyTtanusMm. HaoGopoT, ecnmu B OKpyKawoIIeH cpene MpOU30UIyT HW3MECHEHHS,
BBIXOJSIIKE 32 TPAHUIBI (U3HOJOTHUECKOTO MPHUCIIOCOOTICHHS, TOTJa BCIEICTBUE MOBPEKICHHUS
BO3HUKHYT MyTaruu. CieloBaTeIbHO, B HOBOH cpejie, K KOTOPOH JaHHBIE OPraHU3MbI yKe HE
MPUCTIOCOOJICHBI, Y HUX OyIyT HaOMIOAaThCsl YUallleHHbIE MYTalliu ¢ 00pa30BaHUEM 3aPO/IbIIIEBHIX
KJIETOK, OTJIMYAFOIIUXCS JPYT OT JPyra CBOCH TOHKOW CTPYKTYpPOH W MCXOJTHBIM MOTEHITHAIOM, a B
pe3ynbTare YBEIUIUTCS BEPOSITHOCTh TOTO, YTO CPEH MOSBUBIIUXCS HOBBIX BAPHAHTOB HAMIYTCS U
Takue, KOTOpbIe MPHUCIIOCOOICHBI K HOBOM cpeze. Ecnu TakuM 00pa3oM OKpy»Karomias cpefa ¥ He
OKa3bIBaeT HEMOCPEACTBEHHOTO BIUSHUS Ha OBOJNIOIHMIO, TO 3TO €€ BIHUSHUE CKa3bIBaeTCS
KOCBEHHBIM IIyTE€M, KOIJIa BHEIIHUE YCIOBUS BBIXOMAT 3a TMPeaeiabl (PU3HOIOTHICCKOTO
npucnocobieHus. KOCBEHHBIM 3TO BIMSIHHE SBISETCS MOCTOJIBKY, MOCKOJIBKY MBI 3/16Ch MMEEeM
JICJI0 He C BO3HUKHOBCHHEM MYyTAIlMi OJraromaps HEIOCPEICTBCHHOMY BIIMSHHUIO OKPYIKAIOIICH
Cpelbl Ha CTPYKTYpPY HACIEICTBEHHOW MAacChl, a C TPOSBICHHEM 3aKOHOB JBIIKCHUS >KHBOU
MaTepHH TPH 3TUX H3MEHEHHBIX BHEIIHHUX YCJIOBHSX. DTy MBICIh MOXHO BBIPA3WTh M TaKHM
o0pa3oM: BBI)KMBAaHHE TMNPUCHNOCOOINEHHBIX OpPraHu3mMoB B ©Ooprbe 3a

CyImecTBOBaHUE SABIAETCA KOHCEPBATHUBHBIM, COXPAaHSIOIMHUM BHUIH
¢baxtopom. HaoOGoporT, HeBbXHBaHUE B Oopbrbe 3a cylmecTBOBaHHE
ABIAETCA  JABUXYIHUM, BHAOoOOpaszymmuM (¢GaKTOpOM DSBOJNIOIHU.

MaTtepuan aas PBOJNKIHH NOCTaBIsAWT He nobeagutenu B Ooprbe 3a
cymecTBOBaHHE, a mobOexaeHHBIe. Bce coxpaHuBImMecss OpraHU3Mbl OBUTA TIPU CBOEM
BO3HHUKHOBEHUHU TPUCIIOCOOJICHBI K OKPYXAloMIel cpele, Tak KaK Belb MHAUY€ OHU HE MOTJIH ObI
COXpaHUThCs. Benmkast mpicib J[apBrHA M COCTOsUIa IMEHHO B TOM, YTO M3 TOT'O COBEPIICHHO HE
CJIETyeT, YTO BO3HUKAIOT TOJBHKO MPUCIIOCOOJICHHBIE OpraHu3Mbl. Bcerjja BO3ZHUKAIOT B OOJBIIOM
KOJIMYECTBE W MEHEE NPHUCIOCOOJICHHbIE (MM COBCEM HE MPHUCIOCOOJEHHBIE) OPraHW3MBI, a
COXpaHEHHE TMPUCTIOCOOICHHBIX SIBISETCS pe3yJabTaToM oTOOpa. Ho Mexay BO3HMKHOBEHHEM
pa3IMYHBIX BapUAHTOB W MPOIlECCOM OTOOpa HHU JlapBWH HU COBpEMEHHasi OMOJOTHS HE BHIST
HUKAaKOW CBs3U. BO3HMKHOBEHHME HACJIEICTBEHHBIX W3MEHEHUH SBISIETCS, MO WX MHEHHIO,
MPOIIECCOM, pa3 HaBCET/a JaHHBIM M HE3aBUCHMBIM OT TIporiecca oTOopa W BeDKMBaHMA. Hamm ke
cooOpakeHWsI TPUBOAST HAC K BHIBOIY, YTO 37eCh HMEETCS MPUYNHHAS 3aBUCHUMOCTD,
MIPECTABIISIONIAS CICICTBIE U3 OOIIUX 3aKOHOB JIBHKCHUS KUBOW MaTepuu. IMEHHO MOCTONIBKY H
MOTOMY TMOSBISIOTCS HOBBIC HACIICJCTBEHHBIC BapHAHTHI, MOCKOJBKY W TIOYEMY BO3HHMKAIOT HE
TOJILKO TTPHUCIIOCOOICHHBIE OPTaHU3MEI.

B nomymenun HE3aBUCMMOCTH  BO3HHUKHOBEHHUS  HACIEACTBEHHBIX BapHaHTOB  OT
(U3NOIOTHYECKON CyIbOBI OPraHU3MOB HETPYJHO 3aMETHTH Ty JK€ MBICIH O Pa3JICIICHUN COMBI U
3apOJIBIIIEBON TINIa3Mbl, KOTOPYIO TMOCTYJIHpoBall BelicMaH B CBOEM YYEHHH O MOTECHIMATHLHOM
Oeccmeprun. Kak Tam mpuUHHMAETCS, 9TO 3apOJIbIIIeBas IIa3mMa 00Ia1aeT CBOMMH COOCTBEHHBIMU
3aKOHAaMH U HE CTapeeT, TaK e W 37eCh MPUHUMACTCS, YTO W3MEHEHHUS 3apOBIIICBON II1a3MbI
MPOTEKAIOT HE3aBUCHUMO OT TPOUCXOSIIET0» B OCTAILHOM Telle. DTOM HE3aBUCHUMOCTH 00enX
TpyIO MPOIECCOB MPUIEPKUBAIOTCS TaK CTPOTO, YTO COBPEMEHHBbIC T€HETHKHU CKIOHHBI CKOpee
MIPUHATH HETIOCPEJCTBEHHOE [IEHCTBHE Cpensl Ha HACIEACTBEHHYIO MacCy, 4YeM JIOMYCTHTb
BO3JICHCTBUE CaMOTO Tella. DTO MOKa3bIBAaET, KaK HAM Ka)KETCs, YTO €CJIM HE CUUTATHCS C OOIIMMHU
CBOWICTBEHHBIMH >KMBOW MaTepUHU 3aKOHAMH JBIDKCHHS, KaK OHHM IIPEJICTABICHBI B HACTOSIICH
KHUTe, TO OT Ooyiee yriyOJeHHOTO aHamu3a YCKOJNB3alOT CYIIECTBEHHEHIass OHOJIorHYecKast
3aBHCUMOCTH ¥ 3aKOHOMEPHOCTb SIBIICHH.

I[Ipu omeHke TOro 3HAa4YeHHWs, KOTOPOE OTa 3aBUCUMOCTh MEXKAYy TpaHHUIIAMU
(U3NOJIOTHYECKOTO TPHUCIIOCOONICHUS W MyTaIlield UMeeT I DBOJIOIMH W O00pa3OBaHHS BHIIOB,
ClelyeT MPHUHSTh BO BHUMAaHHUE, YTO MBI 3]IeCh HEOOS3aTelnbHO JOKHBI UMETh JENI0 C PE3KUMHU
W3MEHEHHUSIMU OKPYJKaroIIeH Cpebl, JICTAIBHBIMU JIJISI BCEX 0COOEW OIHOTO BHIA WM JaXKe IS
OOJIBIIMHCTBA BUAOB OOJBINION CHUCTEMAaTHUECKON TPYIIIEI, T.€. TAKUMHU, K KOTOPBIM 3TH BHUJIBI yiKe
HE MOTYT IPUCTIOCOOUTHCSI, MOTYT UMETh MECTO M HE3HAYHTEIbHBIC MM Y3KO MECTHBIE KOJIeOaHus,
MIPEBOCXOIAIINE TPaHUIY (PU3MOTOTUYECKOTO MPUCTOCOOIEHUS JIMIIG IS OTACIBHBIX OCOOCH.
Torma uMeHHO 3TH 0COOM W JaayT HOBBIE BapHaHTHL. C TEPBBIM CIy4aeM MBI, BEPOSTHO, IMEEM
JIeNI0, KOTJla BBIMHPAIOT OJMH WJIM HECKOJBKO BHJIOB, CMEHSIOIIMECS OOJBIIUM pa3HOOOpa3reM
apyrux (Gopm, Kak 3TO M3BECTHO, HANPHMEP, OTHOCHTEIHHO BBIMHUPAHUS KPYMHBIX PENTWIAN B
KOHIIC M€303051 U 3aMCHBI HX MJICKOIUTAIOIINMH B KAHO30€.
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Bce »TH cooOpakeHHsi BMECT€ C KpPaTKO M3JIOKEHHOH Teopuid BO3HMKHOBEHUS MYTaIlHid
KacaloTcid  HCKIIOYUTENIIbHO  HEKOTOPBIX  3aKOHOMEpPHOCTEH  BUI000pa3oBaHUs,  YCJIOBHM
BO3HHKHOBEHUS HOBBIX (DOpPM, HO HE JAIOT HUKAKOW TEOPUH HBOJIOIMU B CMBICIIE UCTOPHUYECKON
3aKOHOMEPHOCTH, KaK MbI ee onpenenwin B Il rmaBe oOmieit yactu. Bo3HukaeT Bompoc: MOXKHO U
HAa OCHOBAHHMM HAIIMX OOIIMX 3aKOHOB IBMKCHHS U JAHHOTO HAMH HCTOPUYECKOTO MPHUHIIUIIA
yBEJIMUYEHUSI BHEIIHEH paboThl BbIpabOTaTh OoJiee CIEUUAIbHYIO TEOPHUIO 3BOJIOLUUU WIIH, IO
KpaiiHell Mepe, HalWTH HEKOTOPbIE OAXObI K HEN?

Ucxons w3 paHHOM B OSTOM TJlaBe TEOPUU BHI000pa30BaHMS, MBI JIOJDKHBI HCKaTh
3aKOHOMEPHOCTH B CBOMCTBAaX HOBBIX 3apOJBIIIEBBIX KIETOK, MOSBISAIOLIMXCA IPU HapYyLICHUU
OCHOBHOTO Tpoliecca. Takas 3aKOHOMEPHOCTb MOXKET COCTOSITh B 3aKOHOMEPHOM HM3MEHEHUU JINOO
CHELMANbHBIX  HACJIEICTBEHHBIX CTPYKTYp OOJQJalolmMX OOIMM  3HAYEHHEM  BEJIMYMH
3apOJBIILIEBBIX KIETOK, T.€. BEIUYUH Lo 1 .

Ho 3akoHOMEpHOCTP HM3MEHEHHUS CTPYKTYpPBhl 3apOJBIIMIEBBIX KIETOK HE MOXET OBbITh
000CHOBaHa 3aKOHOMEPHOCTSMHU MPOILIECCOB O00pa3oBaHMs CcaMHMX JTHUX KieTok. IIpomecc
00pa3oBaHUs COAEPKHUT JIHIIb BO3MOXKHOCTh W3MEHEHHS BCIEICTBUE MOBPEXKICHHUS OpPTraHH3Ma,
HCTOPUYECKH K€ 3aKOHOMEPHOE B ATUX M3MEHEHHSIX MOXKET OBITh JaHO JIMIIb B TOM CIIydae, ecliu
00yCIIOBIHMBAIONINE BpPEIHbIE (AaKTOPHI CAMU HE JIe)KaT BHE CUCTEMbI U HE HE3aBUCUMBI OT 3aKOHOB
JBUKEHHMSI paccMaTpUBA€MOM CHUCTEMBL. OJTO — CYLIECTBEHHOE CBOICTBO HCTOPUYECKOU
3aKOHOMEPHOCTH, Kak Obu10 moka3ano B riiase III. B nmpumenenun k Hamemy ciydato o0pa3oBaHUs
3apOJBIILIEBBIX KIETOK C U3MEHEHHOM CTPYKTYpPOH 3TO O3HA4aeT CIEAYIOLIee: TaK KaK U3MEHEHUS
CTPYKTYpPbl 3apOJIbIIIEBbIX KJIETOK COIJIACHO Halled Teopuu MyTaluid M BHUI000pa30BaHUs
00yCIJIOBJIEHBl BPEJHBIMU BO3JCHCTBUSMHM OKpY)KAIOIIEH Cpeabl, TO MPUYMHA HCTOPUYECKOU
3aKOHOMEPHOCTU U3MEHEHUS! 3THX CTPYKTYpP MOXKET JI€XKAaTh TOJBKO B 3aKOHAX ABMKEHUS TaKOH
CHUCTEMBI, KOTOpasi CONEPKHUT M JEHCTBYIOILYIO Ha OpPraHU3M OKpyXKarouyrw cpeay. Illpu stom
U3MEHEHHUsl Cpelbl, OOYCIOBIMBAIOIINE TaKyl0 HCTOPUYECKYIO 3aKOHOMEPHOCTh, JIOJKHBI
CYLIECTBEHHO 3aBHUCETh OT 3aKOHOB JIBM)KEHUSA XKUBOW Marepud. Ho M3MEHEHUs BHELIHEW Cpenpl,
JICHCTBYIOIIME HA OPraHW3MBbI, Mbl MOYKEM pa3JeiIuTh Ha JBa Kjacca: U3MEHEHHUS HEXUBOU U
W3MEHEHMS KUBOM mpupobl. [IepBrIil Kiacc, T.e. U3BMEHEHHSI HEKUBOM MPUPOJIbI, KaK HAaIPUMED
M3MEHEHUS TEMIIEpaTypbl, COCTaBa BO3AYyXa, COIHEYHOIO CBETA, T€0JIOTMYECKUE U3MEHEHUS 3€MHOM
KOpbl B XOJ€ Pa3BUTHS 3€MJM U T.J., HE 3aBUCAT CYLIECTBEHHO OT 3aKOHOB JBMKECHMS KUBOU
maTepud. Ecnmu Obl MBI cUMTanu, 4TO ISl BBIBEIEHHOW HaMU HCTOPUYECKOW 3aKOHOMEPHOCTH
HBOJIIOLIMY UTPAIOT POJIb U 3TU U3MEHEHUs, 00J1a/1asi B OTHOILIEHUHU HEe CIIy4alHbIM XapaKTepoM, TO
MBI JIOJDKHBI ObUTA OBl paccMaTpUBaTh 3€MJIIO B IIEJIOM KaK CHCTEMY CO CBOMMH COOCTBEHHBIMU
3aKOHAMHU JIBW)KEHUS U JIMOO OTPHULIATh HAIy UCTOPHUYECKYIO 3aKOHOMEPHOCTH 3BOJIOLUH KUBOU
MaTepuud JUOO BBIBOJAUTH €€ M3 TaKUX OOLIMX 3aKOHOB JBIKEHHS 3eMJIM B IienoM. Hame
YTBEPKACHUE, YTO M3MEHEHUS HEKHMBOM NPUPOJBl HE3aBHUCHUMBI OT 3aKOHOB JBM)KEHUS KUBOU
MaTepuu, O3HAYaeT CJIeI0BATEIbHO, YTO KMBas Marepusi Ha 3eMJe CYLIECTBEHHO HE H3MEHsIa
TEO0JIOTUYECKYI0 U METEOPOJIOTUYECKYIO UCTOPHUIO TIOCIEAHEN U — UTO JUIsl HAac 0oJiee BaXKHO, — UTO
reoJIOrMuecKasl MCTOPUS 3€MJIM HE BIIMsJIa CYHIECTBEHHO Ha YKa3aHHYIO HaMU HCTOPUYECKYIO
3aKOHOMEPHOCTh OMOJIOTHUYECKOW HMCTOPHM; HAINpPaBICHHUE T'€OJIOTMYECKOH HCTOPUU OCTAIOCH OBI
HEU3MEHHBIM, €clii Obl Ha 3eMJie CIy4YailHO M He BO3HUKJIIA KUBas MaTepHs, a C IPYroil CTOPOHBI —
3aKOHOMEPHOCTh HMCTOPUH JKMBBIX CYIIECTB, YKa3aHHOE HaMH oOOIlee HarpaBICHUE HBOJIOIIH
0CTaJoch ObI TEM XKe, eciii Obl CITy4aifHO 3eMIl UMella U IPYTYI0 TeoJornueckyto ucropuro. Haie
YTBEP’KACHUE KOHEYHO OTHIOJb HE O3HAYAeT, YTO U3MEHEHMsI HEXUBOU MPHUPObI HE MOBIUSIN HA
XOJl U ITyTH 3TOM HBOJIFOLUH, T.€. HA IyTH OCYIIECTBICHUS 3TOTO HANPABIICHUS PA3BUTHUS WM YTO
1OJ1 BJIUSTHUEM HEKUBOM MPUPOBI HE BO3HUKIM JPYrHe HCTOPUYECKUE 3aKOHOMEPHOCTH.

Urto xe KacaeTrcs U3MEHEHUN OKpYXarolel Cpelbl, OTHOCAIIUXCS KO BTOPOMY Kiaccy, T.€.
W3MEHEHUHN WUBOW MPUPOJIBI, TO OHU YK€ CYIIECTBEHHO 3aBUCSAT OT 3aKOHOB JIBMKCHHS KUBOU
Marepuu. B KadecTBe BpEIHOTO HM3MEHEHHMsI XKMBOM OKpYXAlOLIEH Cpelbl B NEPBYIO OYEpEb
KOHEYHO HaJl0 MPUBECTU T'yCTOTY HACEJIEHHUS, 3aBHUCSIIYI0 OT Pa3MHOXEHHUS CAMHMX OpPIaHHU3MOB.
3aKkoHbl JBWKEHUS JKMBOW MAaTE€pUU COJEpKaT, CJIEAOBATENIbHO, YCIOBHUS, KOTOpBIE C
HEOOXOJIMMOCTBIO TIPUBOIAT K €€ MOBPEXKICHUIO U TaKUM 00pa3oM K 00pa3oBaHHIO HOBBIX (POPM.
Wrak, cormacHo cka3aHHOMY paHbIe A UCTOPHUUECKH 3aKOHOMEPHOTO B DBOJIOLUHU (€CITU OHO
€CTh) MOTYT UMETh 3HAUYEHUE TOJIBKO TE MOBPEKIEHUS, KOTOPHIE BBI3BAHbI KUBOM OKpYyXKarolleu
CpeIoi, WK TOJIBKO T€ HOBBIE (JOPMBI, KOTOPHIE 00CCIICYNBAIOT BRDKUBAHUE, T.€. T0OeIy B O0prOE
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3a CyIIeCTBOBaHME NPU M3MEHEHHOMW KHMBOHM OKpyxaromei cpene. Te ske HOBbIe (hOPMBI, KOTOpHIE
o0OecrieunBarOT BBDKMBAHUE NPU WM3MEHEHHWU HEXHMBOW CpEllbl, HE CYIIECTBEHHBbl B OTHOIICHHUH
3aKOHOMEPHOTO B 73BoJoLMU. KpoMe TOro, u3 CKa3aHHOIO BBITEKAET, YTO HCTOPHYECKAs
3aKOHOMEPHOCTh HBOJIIOLIMU SIBISIETCS 3aKOHOMEPHOCTHIO HE OTJENbHBIX OPraHU3MOB MM JIaXKe
BUJIOB W WX B3aMMOJCHCTBMIA JAPYr C JPyroM, a 3aKOHOMEPHOCTHIO BCEH JKHBOW MaTepuH,
CYIIECTBYIOIICH Ha 3emIIe.

OT0 paszzencHue B OTHOUICHWU 3HAYEHUS, KOTOpPOE MMEIOT BO3JCHCTBUS KUBOH U HEKUBOM
MpUPOABI s 00pa3oBaHMsI HOBBIX (DOPM, COOTBETCTBYET TOMY pa3AeleHHIO, K KOTOPOMY MBI
MIPUIILTH B TJ1aBE O MPOTUBOPEUYHH MEXAY BHEITHEH U BHyTpeHHEH paboToil. TaM MbI TOBOPHIIH, UTO
MOTYT BO3HUKHYTh HOBBIE€ CTPYKTYPbI, KOTOPBIE MO3BOJISIOT MO0 UCIOIB30BaTh HOBbIE HCTOUHUKH
SHEPTUU TUO0 MPOU3BOAUTH OOJBIIE PAOOTHI, UCTIOIB3YS T€ K€ CaMble HCTOYHUKH SHEPTUU, U UTO
IpU OJMHAKOBBIX CTPYKTYypax WM TMPU HUCIHOJIB30BAaHUU OJMHAKOBBIX HCTOYHUKOB HHEPIHU
BCIIE/ICTBHE PA3MHOKEHHUS U TIEPEHACENICHUs MPEUMYIIeCTBOM OyayT o0janaTh T€ OpPraHU3MBEI,
KOTOpPBIE TPOU3BOMAAT OOJIbINIE BHEIIHEH padoOThI, T.€. HOBBIE (POPMBI MOTYT COXPAHUTHCA JIHOO
MOTOMY, YTO HCIIOJIb3YIOT HOBBIE ICTOYHHKHU SHEPTUH, TUOO0, UCTIONB3YSl OJHU U T€ KE UCTOUHUKU
SHEPruM, MOTOMY, YTO MOTYT MPOM3BOAMUTH OoJblle BHEImHeW pabotel. Ho mpucnocoOienue k
BpEAHOMY JEHCTBUIO HM3MEHEHHUS OKpYyKalIleld cpeapl MyTeM oO0pa3oBaHHUS HOBBIX (opM,
MPUCTIOCOOJIEHHBIX K HOBOM cpenie, MOXET MPU U3MEHEHHSIX HEKHUBOW MPUPOIBI MPOUCXOIUTH B
o0oux HampaBieHUsX. Hampumep, Mpu HM3MEHEHHUU TEMIIEPATypPhI, CKaXeM MpPU TMOXOJOJAHHH,
MOTYT 00pa30BaThCS HOBBIE CTPYKTYpHI, 3alUINAIONIAE OT OTJayu Tera (MeX W T.0I.) WU
MO3BOJISIOIINE NTPOU3BOANUTE 00Jiee MHTEHCUBHYIO BHELIHIOK padoTy U T.J., IPUCHOCOOISS, TAKUM
o0Opa3oMm, HOBble GOpPMbI K 3TOMY HM3MEHEHHUIO CpeJbl; NPU HU3MEHEHUAX XKe >KUBOU
MIPUPOJBI BCJIEACTBUE TMEpPEHACENICHUS, BbI3BAHHBIC TAKUM MOBPEKIACHUEM HOBBIE ()OPMBI MOTYT
OBITh TPUCTIOCOOJTEHBI K 3TOMY MOBPEXKICHHUIO JIUIIL MOCTOJBKY, MOCKOJbKY OHH MPOU3BOMAST
0osiee MHTEHCUBHYIO BHELIHIOIO paboTy. KoHeuHo, OHM MOTYT BBDKUTH U 6€3 0ojiee MHTEHCUBHON
BHEIIHEH paboThl, €ClIM OHU JIy4llle MPUCTOCOOIEHBI K HEXXUBOU MPUPOE, HATIPUMED, UCIIONIB3YIOT
JIpyrHe€ WCTOYHUKUA OJHEPTHH HEXHBOM MpHpOAbl W T.Ja. Ho 5To He o3HadaeT, 4TO OHH
MPUCTIOCOOIEHBl UMEHHO K TOMY M3MEHEHHIO XHBOM OKpY)KaloIled cpenbl, KOTOPOE BbI3BAJIO
MOBpeXKIAeHHUE. Takoe pa3/ieleHre MOTJI0 Obl TOKa3aThCsl HCKYCCTBEHHBIM, €CITH OBl Mbl HE UMENH
Jiella MMEHHO C HCTOPUYECKOM 3aKOHOMEpHOCThI0. Ho OHO 00OCHOBaHO TeM, YTO MBI MOXKEM
MPUMKCATh 3aKOHOMEPHOCTh TOJBKO TeM H3MEHEHUSM (DOPMBI, YCIOBUS KOTOPHIX 3aJI0KCHBI B
3aKOHAaX JIBMKEHUSI caMOM KUBOW MaTepuu. B 3TOM OTHOIIEHUH, ClIeI0BATENbHO, IPUCIIOCOOICHHUS,
OCHOBaHHBIC HAa WCIOJIH30BAHUM HOBBIX HCTOYHUKOB SHEPTUHM U T.J., OCTAIOTCSA IO CBOEMY
XapakTepy U B CMBICIE 3aKOHOMEPHOCTH HBOJIIOIIMM BCErja CilydyallHbIMH, KaK OOYyCIIOBIIEHHBIE
COCTOSTHUSIMU HEKUBOU MPUPOABI U UX W3MEHEHUsMHU. HampoTus, Te mpucnocoOIeHus, KOTOPhIC
MIPEICTaBISAIOT cO00i HEMOCPEACTBEHHbIE MPUCIIOCOONICHUS K )KUBOU MPUPOAE U €€ U3MEHEHUSIM,
HOCAT XapaKTep UCTOPHUUECKU HEOOXOTMMOr0 M COTIPOBOXKIAIOTCS YBEIIMUCHUEM BHEITHEH PaOOTHI.

Mexny mpouuM, 3TO JeJIeHHE COOTBETCTBYET TOMY, KOTOpoe mpoBoauT CeBeplieB B CBOEH
KHAT€ O MOP(}OJIOTHUECKUX 3aKOHOMEPHOCTSIX OSBOJIOIMH, TOBOps 00 apomopdosax u
UAMOaJaNTalugX, IPUYEM HCTOPUUECKH 3aKOHOMEPHOE OH BUJIUT B HalpaBJeHHH, B apoMopdo3ax,
MPUBOJIANINX K MOCTOSHHOW MHTEHCHU(DUKAIMHM BCEX >KU3HEHHBIX (QYHKIMH. OTHOIICHUS MEXKTY
3TUMH JIByMS BUAAMH MOP(OIOrHUEeCKUX U3MEHEHUI U 3aKOHOMEPHOCTh HAIIPaBJICHUS IBOJIIOLUU
Cesepues ¢opmynupyet ciemyroumm odpasom: «Ilepuon apomopdosa xapakTepusyercss TeM, U4To
B TEUEHHE €ro pa3BHBAIOTCS MOPQOIOTHUECKU-PUZNOIOTUYECKUE H3MEHEHUs], MOBBILIAIOIINE
WHTEHCUBHOCTh AKTUBHBIX (PYHKIMA U UIUOATANTAIINH, HE IPEMSITCTBYIONINE STOMY MOBBIIICHUIO;
Nepuoj] HUAMOAJANTALUK XapaKTepu3yeTcss TeM, 4YTO B TEUEHHE €ro o0pa3yroTcs TOJIbKO
WINOATaNTallud, W3MEHSIONINEe CTPOSHHE KHUBOTHBIX, HO HE TOBBIMIAIIINE HHTEHCUBHOCTH
KU3HEHHOW HSHEPruM: YPOBEHb >KM3HEHHOW ZHEPIMH U CIOKHOCTh CTPYKTYpbl B 3THUX CIydasx
OCTAIOTCA Y IIOTOMKOB HA TOM € YPOBHE, UTO H y MPEIKOBY .

Bo3sBpamiasce k HaIei Teopur MyTalldid ¥ K 001Iel TEOPUH KUBOM MaTEpPUH, Mbl BUIUM, UTO
HCTOPUYECKH 3aKOHOMEPHOE B SBOIIONUM U OyJeT 3aKiIouaThCs B HM3MEHEHHH, a MMEHHO B
YBEJIMYEHUH |y, T.€. MOTEHIMAJIa SUIEKIETKH, a HE B U3BMEHEHUU TOHKOH CTPYKTYpbl XpOMOCOM.
Benp oT mocneaHero 3aBHCST CHEIUAbHBIE HACIEICTBEHHBIE CTPYKTYpBI, OOYCIOBIMBAIOIIHNE

"A.N.Sewertzoff, Morphologische gesetzméssigkeiten der Evolution, S. 156, Jena, 1931.
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UANOAJANTAINIO, a OT [l 3aBUCUT PYOHEPOBCKasi KOHCTAHTA, T.€. BCS DHEPrus, TpaHchopMupyemas
eMHUIIEH KUBOM MacChl B T€UEHHWE XKU3HM OpraHn3Ma. Ho Tak Kak CTPYKTYphI, CIy>Kallue it
BHEIIHEW paboThl, TakKe MPEICTaBISIIOT cOOOW HEpaBHOBECHBIE CTPYKTYpPHI >KHMBOM MaTepHH,
KOTOpBIC TIOJJICPKMBAIOTCS 32 CYET OOMEHA BEHISCTB M JIOJDKHBI OBITH BO30OHOBJICHBI ITOCIEC
Ka)XI0W paboThl, TO SCHO, YTO YBEIMUEHUE BHEUIHEH paboThl TpeOyeT ycuineHus: 0OMeHa, a 3HAaUUT
Y TIOBBINICHUS PYOHEPOBCKON KOHCTAHTBI. JTa CBS3b JIMIIG TOT/IA CTAHOBHUTCS HEIACHCTBHUTEIHHOM,
KOT'Jla CIIy Kalllie JJisi BHEIIHEeH paboThl CTPYKTYPHI HE SBIISIOTCS KUBBIMH CTPYKTYPaMH U MOITOMY
JUIST UX TOJAJEpKaHusl He TpeOyercs BHYTPEHHEW paboThl CO CTOPOHBI OpraHu3Ma, T.. Korja
OpraHu3M ymoTpeOsseT MaIIMHBI, XOTS Obl M B caMOil MPUMHUTHUBHON (opme, Kak Hampumep
pblY4ard, HO T€M CaMbIM HAYMHAETCS YK€ OUEOBEYCHHE M BCTYIMAIOT B CHJIy 3aKOHBI JBUKCHUS
oOmiecTBa, OTOBUTAIOIINE OMOJIOTHYECKIE 3aKOHOMEPHOCTH Ha BTOPOH TIaH.

WUrtak, MBI mpuUXoAMM K BBIBOJAY, UYTO B XOJ€ DBOJIOIHMH TPOUCXOJIUT YBEIUUYCHUE
pyOHEPOBCKON KOHCTAHTBI M YTO ATO YBEIWYEHHE OOYCIOBICHO HE YKUCTO BHEIIHE-TPUYMHHO, a
SABJISICTCSL PE3YyJIbTATOM HCTOPUYECKOW 3aKOHOMEPHOCTH, B CBOIO oOdYepenb OOYCIOBICHHOM
3aKOHaMU JBUKEHUS BCEH JKMBOW MaTepuu Ha 3emiie.

®dakT yBenu4eHUs PyOHEPOBCKON KOHCTAHTHI HIUTFOCTPUPYET TaOIuIIa.

i — morpebyieHne ixt
t— NMPOAOIKUTECJIBbHOCTD k —
g—Bec B Ke | Kucjaopoaa 3a 24 S
KU3HHU B THAX g
Jaca B KaJ1opusix
Coclenterata
Carmanina hastata 80 0,014 0,007 4x10 5.8%10
Rhizostoma pulmo 80 0,077 0,083 7,7%10 ’
Echinodermata
Cucumaria 5%365 0,01 0,022 4x10°  4x10°
Vermes
Hirudo 20365 0,010 0,008 5,8x10° L5x10°
Lumbricus 10x365 0,003 0,023 2,7x10* ’
Mollusca
Limnaeus 4x365 0,0023 0,022 1,4x10* 1x10*
Ostrea virginica 10x365 0,05 0,086 6,3x10°
Arthropoda
Astacus 25%365 0,031 0,137 4x10* )
Palinurus 25%365 0,25 1,27 4,6x10" } 59x10*
Homarus 25%365 0,31 2,47 7,2x10*
Vertebrata

Jlomazp 40%365 450 13260 43x10° 1
OBua 12x365 70 2856 1,8x10° L 32x10°
Cobaxka 11x365 15 1462 3,9x10° | ™
Koruka 9,5x365 2,5 204 2,8x10°
YeoBex 70%365 70 2550 9.3x10°  9,3x10°

B oToii Tabnmuiie KOHEYHO eIle MHOTO TPOOENoB, M OHA OYeHb HETOYHA, HO BCE K& HaM
KaKETCs, YTO OHAa TMPaBWIBHO TepefaeT NeHCTBUTENBHYIO TEHIEHINIO. bbitio Obl BechMa
KEeTaTeJIbHO TIPOM3BECTH CHCTEMATHYECKHE HCCIICOBAHUS 3TOW BEIMYUHBI M €€ WU3MEHCHUH Y
PA3TUYHBIX BUJIOB PA3IUYHBIX TPYI OPTaHU3MOB.

Crnenyet 0co00 yka3aTh Ha TO, YTO YBEJIIMUEHHE PYOHEPOBCKOW KOHCTAHTHI HUKOMM 00pa3omM
HE O3HA4yaeT pACIIMPeHHs] TPaHUIl (UIUOJIOTHUECKOTO MpucrnocodmeHus. OpraHusm MOXKeT
obnamaTh O4YeHb HEOOIBIIONW PYOHEPOBCKON KOHCTAHTOW, a TMPH OYECHb CHIIBHBIX KOJEOAHUSIX
KaKoW-THOO BEIMYMHBI COCTOSIHUSI OKpY)KamImend cpeapl (aKTUYeCKOe YHCIO KaJIOpHid,
00pa3yeMbIX OJTHUM TPaMMOM JKHBOTO BEIIECTBA, MOXKET B MPEJIeIax 3TUX T'PaHHIl COOTBETCTBOBATH
BeJIMYMHE pyOHEpPOBCKOW KOHCTaHThL. HaoOopoT, mpu OONbIION BenUYMHE PyOHEPOBCKOM
KOHCTaHTBI KOJIMYECTBO (DaKTUYECKH OOpa3yeMbIX KaJIOPUS MOMKET YIAacTh HIDKE STOW BEITHMUWHBI
yK€ TIpU HE3HAUMUTEIBHBIX KOJeOaHUSX OKpYyXkaroiied cpensl. MHBIMU croBamu, mMaTepuan is
ABOJTIOIUH TTOCTABJISIFOT OPTaHW3MbI C Y3KHMHU TPAHUIAMH TIPHCIIOCOOJICHHS, a HE C HEOOJBIIOH

pY6HepOBCKOI>'I KOHCTaHTOM. PGSYJIBTaTOM KC 60pL6LI 3a CYHICCTBOBAHUC ABJIACTCA INCPCKUBAHUC
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OpraHu3MoB ¢ 0Oojiee IMPOKMMHU TPAHUIAMH MPUCIIOCOOJICHHUS WK C OoJblnell pyOHEpOBCKON
KoHCTaHTOH. HO Tak Kak OpraHM3Mbl C IMUPOKUMH T'PaHUIAMH IPHCIIOCOOJICHHS TAr0T MEHBIIE
Marepuaia, T. €, MCHBIIIE BAPHAHTOB, TO (POpMBI ¢ OoJiee IMUPOKHUMHU IPAaHULIAMH TTPUCTIOCOOICHHS
OTCTAIOT B BOJIIOIMH U IBOJIIOIUOHUPYIOT (HOPMBI ¢ O0bIIe pyOHEPOBCKONH KOHCTAaHTOW. Takum
00pa3oM MCTOPHYECKH 3aKOHOMEPHBIM OyIIeT HE yBEIHMUYCHUE MPHUCIOCOOISIEMOCTH, 8 YBEINYCHHE
pPyOHEpOBCKOW KOHCTaHTBI, B TO BpeMsI KaK MPHUCIOCOOIIEMOCTh K KOJICOAHUSM OIpEIeIeHHBIX
BEJIMYMH COCTOSIHUS OKPYIKaIOIIEH cpe/ibl He OOHAPYKUT 3aKOHOMEPHOCTH B CBOMX M3MEHEHUSIX.

Ecmu MBI TakuM 00pa3oM MPHUXOJUM K 3aKIIOYCHHIO, YTO 3aKOHOMEPHBIM B OBOJIOIHH
SIBJSICTCSl  YBENMUCHHWE BHEIIHEH paOOThl M BCIEACTBHE JTOTO YBEIMYCHUE PYOHEPOBCKOI
KOHCTaHTBI; Jlajiee, €CIM MBI M3 Hallleld TeOpWH >KUBOW MaTepud M OOMEHa CIeNalld BBIBOJ, YTO
yBEIMYCHUE PYyOHEPOBCKOW KOHCTAHTBI OOYCIIOBJICHO IMOBBIIICHHEM ITOTEHIIHANA )KUBOW MaTepuH,
TO C TOYKH 3PEHHS TOHKOH CTPYKTYpHI )KHBOW MaTepWH, JJIsl KOTOPOW BEIh XapaKTEPHO, YTO OHA
nocTpoeHa U3 Je(GOpMUpPOBAHHBIX, AKTHUBHBIX, HE COOTBETCTBYIOLIMX PAaBHOBECHOH CTPYKType
YacTHUI] ¥ TOAYMHECHA 3aKOHAM JIBUKCHUS, TIOICPKUBAIOIIMM UMEHHO 3TO COCTOSHUE, — C TOYKH
3pEHUS ATOH CTPYKTYpPbI, TOBOPHM MBI, MBI MOKEM YTBEpP)KIaTh B oOmIel (hopMe, YTO IBOIOIHS
3aKITI0YAETCs B MOBBIIICHUN W YCHJICHHH OCHOBHBIX CBOMCTB )KHBOI MaTepUH.
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