Lena 4 py6. AKAAEMWU S HAVK CCCP

7 U3 HHUr

BN CTporonosa
TVIMVIPA3EBCKVIE
YTEHVSA
VIII

C.AA ABBROB

OCHOBHBIE HATIPABAEHUA
B UICTOPUYECKOM PA3BUTUU
VUEHVSA O ABIXAHUU
PACTEHVU

e

UBAATEABCTBEBD
AKAAEMWU HAVK CCCP




AKAAEMVA HAYK CCCP

VHCTUTYT PU3VOAOTVIM PACTEHUM
M. K.A.TMVMWPAIEDBA

CAABEOE

OCHOBHbBIE HAITPABAEHVA
B MCTOPUYECKOM PA3BUTHUU
YYEHW O ABIXAHUU
PACTEHUM

OOJOXKEHO HA BOCbMOM EXXETOOIHOM THMHPA3EBCKOM YTEHHHM
3 miona 1947 r.

U3IATEJIBCTBO AKALEMMHUHU HAYK CCCP
MOCKBA . 1950 . JIEHWHIPAZL



OTBeTcTBenHM b penaxTop
akanemux H. A. Markcumos

ITpesuduym Arxademuu Hayx CCCP
nocranosus 8 osnamerosarue 20-ac1uy
co Ona cmepru K. A. Tumupaseca
eace200Ho nposodury urenue,
ROC8ALeHHOe e20 NnamaTu

BCTYIIAEHHE

M3 nByx BaxcHeHIIHX npoueccoB — QOTOCHHTE3a H JAbIXaHHs,
CBOMCTBEHHBIX 3eJeHbiM pactennsiM, K. A, Tumupsses usbpana s
cBoell paGoTLl mpobiemy (POTOCHHTE3a M He H3MeHs1 eff 10 KOH-

na csoefl nayunol gesirenbnocTd. Ho, BRIMONHSST cBOH KJacCHue-
CKHe HeCJeoBanust B 9TOl 00J1acTH, BLIIBHHYBIIHE €r0, a BMecTe
C TeM 1 DpYCCKyI0 HAYKy Ha OJHO H3 NEPBHIX MECT B MHupe,

TumupsizeB Hukorsa me 3aCbiBal H MHOTOKPAaTHO NOQYePKUBAI,
YTO (POTOCHHTE3Y B PACTEHHH NPOTHBOCTOHT APYro# akT — gblxa-
HHE, NpPEACTAB/AIONIEe COO0H «HEOOXOAHMOE YCJIOBHE CyIIECTBO-
BaHHA OPraHM3MOB, KaK MXMBOTHBIX, TAK H pacTeHH#» («)Ku3ub
pacTenuii», 1914 r., ctp. 277).

Ibixanne  yHHBEpPCANBHO N0  CBOEMY PacnpocTpaHeH IO,
Her >kusum Ges npixaHHs, KaK He MOMKET ObITh OpraHHYecKoii
KH3HH Ha semsie Ge3 ycBoewus yraekuciorsl. O6a mpomecca,
HMes IO OTHOLUGHHIO APYT K APYTY NPOTHBONOJOMKHOE HampasJie-
HHE, ONHHAKOBO HEOOXOAMMBI MJs TIOAJEPIKaHHA XKu3HH. Hayu-
Hasi atMocdepa, uapusmasi B JlaGopatopun TummpsiseBa, Morja
BIOXHOBHTb YUCHHKOB eTo Ha pafoTy M B TOM H B APYroM Ha-
npasiesun. M He cayuaiiHo, MHe KaKeTcs, NBA GIHMKAHIINX yue-
uuka Tumupssesa, . H. Kpawenunnukos u B. U, [Tannamus,
TIOLIH B CBOEH Hay4YHOH [esITeJBbHOCTH 1O 3THM JBYM MPOTHBO-
MOOKHEIM HanpasiaeHuaM. @. H. KpameHunHuKoB, Grumaiimuii
npeeMHHK Tumupsisera mo xadeape, npomoskan pasoTy Tumups-
3eBa nmo ¢orocuHTedy, a B. M. Ilannaaus, orowemmuii ot
Mockopckoro ynusepcHTeTa, TOCBATHA GOMBIIYIO Y4acTh CBOeH Ha-
YUHOH NEATENBHOCTH H3YYeHHIO AbixaHusi. Ho XOTSL smech emy
NPHIIIOCH paboTaTh B COBEPIIEHHO HOBOH 06JAaCTH, BHE NpsIMOit
CBH3H C OBIBIIHM YYHTENeM, HO TOT TBOpPYECKHH VX, KOTOPBIM
MPOHUKHYTHI BCe €0 PadoTH, BPSAX JIH MOI TaK SIPKO NPOSIBHTH-
Ci B HeM, eCJqu OBl OH B CTYHEHYECKHE TOJBI HE TPOLISN yepes
TOpHHJIO TBOpUYecKo# JlaGopatopun Tumupssesa. EcrectBesdo mo-
STOMY, UTO B 3TOM OuepkKe, nocpsulennom namsata K. A. Tumups-
3€Ba, OCHOBOTIONOXHHUKY COBDEMEHHOH TeopuH Abixanus B. M. [Tan-
NMaIuHy OymeT YmemeHO pmoctoliHoe MecTo. OnHaxo cpasy xe
CHIefyeT OTMETHTb, YTO B OOILUEM pAa3BUTHH VUYEHHS O IbIXAHHH
pacTenuil poJb PYCCKHX YYeHBIX, H IoMuMo Ilannaawsa, upessbis
YallHO BeJMKa M GeccriopHO siBJsleTcd pyKoBomsimed. Hu oxun
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KPYIHBIH BOTIPOC, CBA3AHHBIA C Mpodiemoi ABbIX2HHUSA, HE NpOIIe)
MHMO BHHMAaHHS HAIUHX YYEHLIX. BCe OCHOBHBIE CTOPOHBI IIPO-
[ecca NbIXaHHWs, KakK, HalpPHUMep, XHUMH3M JBIXaTeJbHOTO aKTa,
23pOCHBIH H aHA3POGHBLLH THITHI ABIXaHHH, YJacTHe B HHUX pas-
JHYHBIX (DeDMEHTaTHBHBIX CHCTEM, npodyeMa akTHBALHH BOLO-
polla M KHCIOPOJa, I€HETHYECKAs] CBA3b MBIXAHHS C OpozKeHHeM,
cnenuHKa ALIXaTeNbHOr0 MaTepHaa H . A., ObIH TIpeaMeToM
BHHMATEJILHOTO M TJNYGOKOTO W3YYeHHS M 1O KaxKJIOMY H3 HHX
PycCkue y4eHble BHECIH B HayKy PYKOBOASILHE HIEH. g
- B xpaTkom ouepke memoamoxmo, KOHEUHO, CCTaHaBdHBATHCH
Ha BCEX OTHEJLHBIX BONPOCAX, HMEIOIHX OTHOIIEHHe K npobJeme
ABIXaHHS, TaK OHH CJIOKHLI H pasHooGpasuel 5 umelo B BHILY
OTPAHHYHMTLCA JHIIL TEMH 1pOGIEMaMid HIHPOKOro TMPHHUHTHAb-
HOro 3HaveHHs, KOTOpPhle 3aJIOZKHJIH OCHOBLI COBPEMEHHOTO HOHH-
MaHHsT Ipolecca NLIXanus i paspaboTKa KOTOPHIX B NEPBYIO ode-
Pelb cBfsaHa ¢ Gnu3koil MHe likosoi ITamnamura u KooToruena.
ITosToMy MBI OrpaHHUHMCH B 9TOM O49epKEe H3JIOKECHHEM H
AHAH30M HEKOTOPHIX OCHOBHLIX TPOGJIECM, pasBHTHE KOTOPBIX
HEPA3pLIBHO CBs3ano ¢ umenamu Ilamnaanua, Kocrouesa u Baxa,
BeiSop Tex HaH MHBIX NPOGJEM JHKTOBALCS cule M TeM, d4TO C
HEMH B TOH HJIH HHO (JOpPME H CTeneHd GhbUIn CBI3aHLI H MOR
JHYHBIE PAGOTEL. DTO, NPEKIE BCEro, NPodaeMa AKTHBAIHM BOZO-
pona u xuciopona no patoram Ilannagusa u Baxa, B ocoGen-
HOCTH yueHue Ilanmaguia o avixaTenbHBIX XpPOMOTeHaX U BOJLO-
DOMHBIX axuenrTopax. 3arteM npofieMa TeHeTHYECKOH CBSSH
ABIXAHAS € OPOXKEHHEGM, MHPOKO paspaGoTaHHas KoCTHYEBDIM,
Tecuefimmy  o6pasom, xak ysumum HHXeE, ¢ HE <CBf3aHa Tpo-
GJeMa remesuca OpPraHHYCCKMX KHCIOT 1 PAX IPYTrHX BONIPOCOB
O CynbGe W YTHIH3AUHH NPOTYKTOB a"aspoGHoro pacnaga (u
aspororo Gpoxenns). He menee KPYIIHOE 3HAuYyeHHe HMEeeT RO-
Ipoc 06 HCOONB3YEMbIX B aKTe NBIXAHMS OpPraHHYecKHX MaTepHa-
nax. B sax/mounTenbHOll riase s cupTaio HYXKHBIM OCTAHOBHTLCS
Ha BOHpOCe O (VH3HOJOTHYECKOH poun Caxaposel,— BONPOCE, KO-
TOPBIH OB MHOIO MOmHSAT eme Gojee 10 Jier Ha3af.
®ocoarnyio mpobremy s 3aTparuBaTth He OYLY, TOCKOIBKY
LUt ee aHaju3a oTpeboBasiach Gbl BechbMma OOILIHDHAS CTaThy,
AANCKO BBIXOJAINAS 32 DPAMKH MOEro OuYepKa, a KpOMe TOro,
(ocatHbe peakumn, nmpu Beem mX SHAYEHHH, Y BBICIIHX pacTe-
HHil 06CIeI0BaHbl TOKa BeCbMa HeJOCTATOYHO,

TEOPHS IBbIXAHMS B. W. NAJIJIALMHA
B CBSI3HM C ITPOBJIEMOM AKTHMBALIMKM BOOJOPOIA

I mpaBHABLHOTO TIOHHMAaHHA Tpoliecca JbiXaHUS, KaK OCHO-
BaHHOTO HAa PEAKLHFX OKHCJEHHS! H BOCCTAHOBJIEHHS, 0CO00 BaxkK-
Hoe 3HaYeHHe HMEIOT BOIPOChI 00 aKTHBALHH KHCJOPONA H aKTH-
BanHH Bojopoja. HecmoTpa Ha HX CONPAMKEHHOCTD, xpono.nom‘-
YeCKH NepBblll 3HAYHTENLHO palbllle BTOPOro BOWEN B cepy
HayyHBEIX H3BICKAHHH M TIpUBJEK K ce(e BHHMaHHe MHOTHX HCCJie-
AoBaTeJsell, B TOM 4YHCJe H Takoro kpymHoro, kak A. H. Bax.
Onnako OH OKa3ajcd YPEe3BHYAHHO CJIOXKHBIM H JI0 CHX 1Op elle
He IOTePsJI CBOEr0 AHCKYCCHOHHOTO XapakTepd, a IOTOMY erc
yaoOHee pacCMOTPETb HECKONbKO ITO34HEEe B CBSI3H C HOBLIMH
YCTaHOBOUHLIMH BO33DeHHAMH GoJjiee MO3IHEro mepHona.

[TosTomy npexncraensercs Gojee IesecooOpasHBIM HayaTh pac-
CMOTPEHHE IbIXaHHs €O BTOPOro BONPOCAa — aKTHBALHH BOXOPO-
Ia, 3HayeHHd B [bIXaHHH JaOHJbHOrO Boaopoja. PaspaGoTka
3TOr0 BOTIpOCA NpHBEJNAa K MOJHOMY NEepPeBOPOTY INPeXHHX BO33pe-
HUH Ha CYMIHOCTb JBIXaTeJbHONO Mpolecca, K NPUHIHIKAJIBHO
HOBOMY ero MOHMMaHHIO. DTa HOBaf TOYKa 3peHHS, KaK YBHIHM
HHXKe, OKOHYATEeJbHO BOCTOPIKECTBOBasJa B HACTOsIlee BPeMS H
HUKaKHX JHCKYCCHH (OJiblile HE Bhbi3bIBaer.

ITepeBopor sror GeccnopHO CBfI32H C HMEHEM B. H. Ilanna-
IMHa, XOTS IPH MOCTDOEHHH ero HOBOH TEOPHH NblXaHHus KPYIHYIO
poJib foMKHO OblIO ChHITpaTh yuenne baxa O THJDONHTHIECKHX
OKHCJIeHHSX. Mcxoms ®3 «crToab NpPUBBEIYHOH Tenepb MJis Hac
(2 oasg TOro BpeMEeHHM COBepLUEHHO HOBOH) HAEH O TOM, YTO BCH-
KOe OKHCJIeHHe I0JKHO HeHdbexkHo W 00si3aTeNbHO CONPOBOXK-
Jathbcsl BoccTaHOBNeHHeM, Bax BBRICTYHmHI € yTBepKIeHHEM, YTO
9TH COMpPSAMKEHHBIE PeaKIHH OCYIIECTBIHIOTCH TIPH MOMOIIH BOMIHI,
KoTOpas NOJ BJAHSHHEeM crelH(HUeCKHX aKTHBATOPOB THIPOJHTH-
yeckd pacmenasercs Ha H u OH uoHB, NpHYeM THAPOKCHI CJY-
XHT LeIAM OKHCIEHHS, a BOAOPOJ — BOCCTaHOBJIEHHS. B%x co-
31aJl BeChbMa CTPOHHYIO KOHLEMUHIO O HAJHYHH y pacTeHuil ABYX
OCHOBHBIX ()ePMEHTOB — TIePOKCHIA3bl W IEPTHIAPHIA3HI, MeXy
KOTOPBIMH HMEEeTCs TI0JHasi aHaJorHs, XOTs 10 Xapakrepy mef-
CTBHA OHH NPOTHBOIOJOMXKHLL. Bax cudtam, 9T0 MPH AHCCOTMATIHHA
BOIbI 00pasyrOTCsl aKTHBHLIE TPOMEKYTOUHBIE COeIHHEHHS:
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Ilepoxcunasa melicTByer Ha HepekHCh BOIOpPOHA (HJH BO3HH-
KaWILyl0 32 CYET Hee OPTaHHYECKYIO [IePEeKHCb), BLI3LIBas peak-
IHH OKHCJICHHS 3a CYeT H3OLITOYHOTO KHCJIOPOJAA TIepeKHCH; Iep-
THApHIA3a [E€HCTBYET Ha OKCHNEPTHADHZ, BbI3LIBAS peaKIHH
BOCCTAHOBJIEHHS 3a CYeT COAEpIKALIErocsi B HeM H3GBITOUHOTO
BOJIOpOTIA.

Hpea Baxa o ponu Bogpl KaK AeHCTBEHHOIO (paKTOpa B OKHC-
JIHTEJIbHO-BOCCTAHOBHTENILHLIX ~ DeakUHAX  OKasajach  BecbMa

IUIONOTBOPHOH M MO3[AHee Oblia IIHPOKO MCNoJb3osana Ilannamu-
HBIM IIPH IIOCTPOEHHH €r0 HOBOH TEOPHH JibIXalHs, 4TO, B WHacT-
HOCTH, HalJIC HAIVIAJHOE BHIpa)ieHHe B 3arjaBuH OJHOH M3 py-
kosouamux craredl Ilannmaamma «3mavuenie Boabl B npolecce
CIUPTOBOrO OpoeHus M AblXaHHs pacrenuii» (1916).

K yuenmio Baxa o nepoxcmzmase H e¢e poaH B JLIXAHHH Mbl
ele BepHEMCHA HHXKe, OLHAKO YMKE 3JIeCh CJIeAYeT OTMETHTS,
yro npobJeMa aKTHBAMH BOAOPOJA B CBOeM JalibHefllieM pas-
BHTHH IIOLLIA 10 GoJiee CAOKHOMY NYTH, IIPEIyKa3aHHOMY pabo-
tamMu IlannanuHa, NOCBALIGHHLIMH TEOPHH JbIXaHHS.

B Teuenne 15 ner cpoeil paGorsl B [TeTepGyprckoM yHHBEPCH-
TeTe, T. €. B CaMblfi MPOLYKTHBHLIH, Haubosiee GOTaTH TBOpUe-
CKHMH JOCTHXKEHHAMH TICPHOJ CBOeH HayuYHOH JesTeJbHOCTH,
[Tannasun MOYTH MCKAIOUHTENLHO 3aHHMaJICs M3yYeHHEM IpoGie-
Mbl [BIXaHHST H OPOMKEHHsS H, He OrPAHHUHBASIChH HAKONJCHHEM
MeJKUX (DaKTOB, NOCTENEHHO INEPeXOAH] OT OJHOTO IUHPOKOTO
06Oo0IIeHHs K APYroMy, Bce TuyGike IPOHHKAsZ B COKPOBCHHYIO
CYLIHOCTh H3y4aeMblX SBJICHHI.

Mbl MOXKEM OTMETHTh TPH TOCIELOBATCILHLIX 3Tama B STHX
paborax IlannaguEa TO JBIXaHHIO.

IlepBulit, MOArOTOBHTENLHLIH, OTHOCSUINICS K TEPBLIM TIOJAM
nerep0yprcKOro mepHofa, Obll  TIOCBSIIEH IJIABHBEIM  06pPa3oM
BEIACHEHHIO (DepMEHTaTHBHOH IPHPOJB! IbIXaTEJNBHOTO MpoUecca.
Hesanonro mepex tem 6biI0 MOKa3aHO, uTo GPOXKEHHE, IPOH3BO-
JUMOe HNPOKKAMH, MOMKET TPOHCXOAMTH B GeCKIETOUHOH cpeje,
B OTCYTCTBHE KaKHX-JTHOO XH3HEHHBIX CTPYKTYp, HO TDPH HaJHIHH
HeOOXOMHMEIX (DeDMEHTOB, H3BNEYEHHBLIX TeM MJH HHBIM CIIOCO-
foM H3 JIpOXKIKeBbIX KiaeTok. Ho npixaHHe Bce elme 0CTaRaaoch
TAHHCTBEHHBIM 4KTOM, He TOIIAMHMCS HCCIETOBAHUIO JH AAI0-
IIHM TOBOJ K BHTAJHCTHUECKHM TOJKOBaHusAM. Ilanmamuny yaa-
JIOCb COPBaTh 3TOT TAHHCTBEHHBIH TOKPOB C aKkTa ALIXaHHS H
nokasaTth, 4TO Ha O0GeWx CBOHX (a3ax, Kak aHa’pobHOM, Tax I
aspoGHol, OHO oOmHpaercss Ha paGoTy crnenA(HuecKHX Qepmen-
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TOB, CMOCOOHBIX NPOSBJASITH CBOE UEHCTBHE B OTCYTCTBHE KHBHIX
knerok. Ilorsomator Oy u Beizessior CO, COKH, OTXKAThle U3 pa-
cTeHWd (OCOGEHHO TMOKa3aTeJLHA B 9TOM OTHOWEHHH pabora
H. A. Maxcumosa, B GHTHOCTh ero yueHHkoM Ilajnagusa, C
cokoM u3 rpuGka Aspergilius niger, 1904). nmar (KOHeuHO
BPEMEHHO) CMO4eHHbe BOJOH IOPOLIKH, NOJMYYeHHEIE NyTeM pa-
CTHPAHHS 3apOABIUed MINEHHIE. Heckombko TO3AHee MHe mHpH-
ILTOCL  WIPOBECTH HeGombirylo pabory (1911) mo wu3ywenHio
aspOGHOTO H aHa3POBHOTO AbIXaHHS B STHOJHPOBAHHBIX NPOPOCT-
KaX KOHCKHX G0060B, MpeABapHTEJLHO (B TEYeHHe HOYH) TIPOMO-
POXEHHBIX TpH Temneparype —20°. B Takmx, yXe YOHTBIX pa-
CTeHHsIX pabGora (epMeHTOB, a BMecTe € TeM M ALIXAHHS, XOTS
H C OTKJIOHEHHSIMH OT HOPMBI, NPOJOJIKAETCH.

Hrorn pabor sroro mepuoga Oblid H3n0KeHH [lanjazuHeiM
B €ro H3BeCTHOH MoHorpaduu «Jlpixanue pacreHuil kKak cymma
(pepMeHTATHBHHIX npoueccos» (1907).

Koneuno, Ilamnajun mpekpacHo NOHHMaJ, uTO (EpMEHTH
caMH no cefe He HCUEPMBIBAIOT BCEHl CYLIHOCTH ALIXaHUS, B JKH-
BOM OpraHH3Me, IOJ BJHSHHEM PeryJsiTEBHEIX BO3XEHCTBHH C ero
CTOPOHE], HX paboTa MPOTEKaeT KOODIHHHPOBAHHO, HO KaK TOJb-
KO OHH, Oyayun H3BJeEUeHH M3 OpPraHH3Ma, TEPSIOT C HHM CBS3b,
OHU OBICTPO NMPHXOAAT B PAaCCTPOHCTBO, HAYHHAIOT paBoTaTbh, Kak
mobuy Beipaxkarses IlannaamH, «Bpacceiniyios. [loatomy, no ta-
KOMY «BHEKJIETOUHOMY JAbIXaHHIO» MBI MOXKEM JIHIIb C H3BECTHOMH
OCTODOXKHOCTBIO H B TeYeHHe HeNIPOLOJIKHTEJIBHOTO BpPEMEHH
CIe[HTL 32 OT/ACJbHBIMH 3BEHbAMH JBIXATeJbHOrO IIpoilecca, H
TEM He MeHee TakOH NPHEM HCCJCIOBAHHS JNaeT B psifie cayuaeB
Ype3BBIYAHHO MHOTO [JIs H3y4YeHHS KpaliHe CJIOXKHOTO IIpolecca
neixankd. Kpynnas sacayra IMannagwHa B TOM, uTO OH, IOBH-
JHMOMY, IepBLIH 3aI0XHJI OCHOBBI TAKOTO METOAMYECKOro TIOLXO-
Aa X H3YUYCHHIO AbIXaHUsI; B HacCTOAIEe BPeMsl 3T0T NYTh IIHPOKO
HCTIOJIb3YeTCsl B HayKe.

YcranoBuE (epMEHTAaTHBHYIO NPHPOAY AbIXaHus, Illamianul,
eCTECTBEHHO, Mepeles K BONPOCY O XapakTepe NeHCTBHUSA OKHCJIH-
TeNbHBIX (epMmeHToB. K sTOMy BpemeHH YyiKe ObIH H3BECTHHI
pasaHYHLIC OKCHJAA3bl M TEePOKCHIA3bi, M IIPENNoJarajoch, uTO,
IPHXOASL B CONMPHKOCHOBEHHE € JbIXaTeJbHBIM MaTepuajoM (ca-
XapoM), OHH Da3phIBAIOT MEXKYIVIEPOIHBIC CBSI3H B MOJEKYJe ca-
Xapa H IIPH NOMOILLH AKTHBHPOBAHHOTO HMH KHCJOPOJA BO3[yXa
OKHCJAIT yraepoassie arombl 10 CO,; a BOAOPOX OKHCISETCS B
BOMY, T. €. BOCIHPOH3BOAHTCHA KapTHHA MENJICHHOIO <«TOPEHHT»,
COTJIaCHO KJaccHueckKodl dopMmyauposke JlaByasse. OpgHako X
3TOMY BpPEMEHH YxKe HaKOIHJIO0Ch HeMaJjo HOBBIX (aKTOB, KOTO-
pole 3acrasuaM llannaguHa 3agymarbCcsi Han TPaBHJABHOCTHIO Ta-
KOro YIPOLIEHHOIO TONKOBaHWs. MI3BecTHhle yKe K 3TOMY BpeMe-
HH pas3NHYHble OKCHAA3bl, BbIAEJEHHbIE H3 DaCTeHHH, OKa3aJHCh
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COBEpPILEHHC He CNOCOOHBIMH OKHCJATh OCHOBHOH JAblXaTeJbHbIH
MaTepHasa (yraeBoAbl H T. I1.); OH OCTaeTcs COBEPIUEHHO HHAHG-
(depeHTHBIM H He MNOAAaeTcs HX BoazelictBuio. CaMoe HajJHuHe
OKCHIa3 OObIYHO YCTaHABJHBAeTCs NPH NOMOILH OCOOBIX HHIAH-
KaTopOB, MAWOIIHX HPH OKHCIEHHH TY HJIH HHYIO XapaKTepHYyIo
OKpacKy H MNpHHAAJeXKallHX [0 CBOEH XHMHYECKOH CTPYKType K
coellHHeHusAM apomartuyeckoro psma. M por Ilanmmaaus, Aa ocHo-
BaHHH TaKHX DaspOSHEHHBLIX (DaKTOB, NMPHBOAHBIIHX B CMYLISHHE
HceaefosaTedeil, cCyMes BO3BBICHTECS 0 3aMeyare/ibHOro no TJay-
OnHe H cMesocTH 0600mennss. OH BEICTYHHJI C YTBEPKACHHEM,
4TO OKHCJeHHe (AbIXaHHe) MOMKeT B DPAaCTeHHH OCYLIECTBIATHCH
JHIIb [PH TOMONIH OCOOBIX MOCPENHHKOB, MEPEHOCANIMX AKTHBH-
pyeMblii OKCHAa3aMH KHCJODOH Ha AbIXaTeJbHBIH cybcrpar. ITH
MOCPeHHKH 110 CBOEH XHMHYECKOH NpHpPOJe TIPHHAJJEXkaT K apo-
MAaTHYECKHM COeJMHEHHAM (THNA nOJH(QEHOJOB); 3axBaThiBast
MOJ BO3ACHCTBHEM OKCHAA3 KHCJIOPOJ, OHH TIPHOOPETAIOT TY HJIH
HHYIO OKpacky, T. e. mpespailaiorcs B nurMedTsl (AO), a orna-
Basl 3TOT KHCJIOPOJA ObIXaTeJbHOMY cyOcTpaTy, CHOBa BOCCTaHaB-
JauBaloTcs B OeclBeTHble «XpoMorenbi» (A), cnocobHble 3aHOBO
MOBTOPHTh TY e peakuuio. PassuBas cBoe yuenue 0 «JIbixa-
TeJIbHbIX XpoMoreHax», ITasuanud obcaenoBasl OKOJIO COTHH Bee-
BO3MOXKHBIX pacTeHHH H yOeluJycsd, UTO JCHCTBHTEJLHO BCE OHH
COZepP2KAT TAaKHE <«XPOMOTEHLI», B YCJOBHSIX OKHCJEHHS JIerKo
nepexofslliie B NHTMEHTHl, T. €. AAIOUHE OKPACKY.

Omnupasice Ha Takoiff wupoknil dakruueckuit Gpyngamenr, ITan-
JaJuH H BBICTYIHJ B 3TOH BTOPO#H (pase CBOHX HCCIeTOBaHH MO
ABIXQHHIO CO CBOHM 3HAaMEHHTBIM YYCHHEM O JblXaTeJBHBIX XpO-
MOreHax, JOCTaBJSIOIIUX TKAaHAM aKTHBHPOBAHHLIT KHcjopoa, Ges
Yero JAbixaHHe BooOIle ObIO OB HeBO3MOXKHO. OH mBITajCS MpO-
Bectd emle Oosee mupokoe obobuienne, ynopoGJsis STH XpoMmo-
reHbl reMOIJIOOHHY KPOBH, 4TO OTPa3njoch H Ha CaMOM Ha3BaHHUM
€ro 3HaMeHHTOH craTtbiH — «KpoBb pacrenuii» (1908), rpe o B
NOJHOM 00beMe Pas3BHJ CBOIO TEOPHIO.

BCe YueHHe Han.namma O JLIXaTeNbHLIX XpOMOTreHax — OT
HavajJga [0 KOHLA COBepIIeHHO OpHrHHaJbHOE, TIPEICTaBJseT
pe3yJbTaT €ro HCKJIKUHTENLHBIX CnocofHocTel K IHPOKHUM 06006-

mennsaM. HHKakux NnpenmecTBeHHHKOB OH (DaKTHUECKH He HMel
B 3TOH oO0JacTd, 3mech OH QOPLI B NOJHOM CMBICJIE 3TOr0 CJOBA
HOBaTOPOM.

ECJIH OCTaBHTb B CTOpPOHE, MOXKET ﬁbITb, HE€ COBCEM ynauHoe
COTIOCTaBJIEHHe C I'eMONJIOOHHOM, Mbl MOXKEM, KaK 3T0 MHe JaBHO
NpHIIJAOCE CAeNarbhb B CTAThe, HOC.BSIIJJ,EHHO-FI NMaMsATH l'IaJmanHHa,
NPEeACTABUTh aKT JAbIXaHHS B BHIE TAKOH CXeMBI:

O, — okcugassl — 2A = 2A0 — rmokosa — CO, + H,0.

MoekynsipHblii  KHCJAOPOA 3aXBaTHIBAETCT M AKTHBHDYeTCH
OKCHAa3aMH, OT HHX NEPeXOJHT Ha AbiXaTelbHble (GECLBETHBIE)
XpOMOTeHbl A; OHH JAlOT OKpAlIeHHble NPOAYKTE (TIHI'MEHTHI)
AO, B KOTODHIX OKHCJHTEJbHBEI MOTEHIHA KHCJIOpOAA MOIHAT
Ha BBHICIIYIO CTYIICHb, 6Jiarogaps 4eMy CTaHOBHTCS BO3MOMKHBIM
OKHCJIeHHe cyGctpata (raoxossi). ITurmeHT, Tepss cBOH Kucjio-
pod, mpeBpamiaercst onATh B GeCUBETHHIN XPOMOTEH,— H Tpomecc
0e30CTaHOBOUHO H HENpPepLIBHO TOBTOPSETCS.

31ech BaxKHO OTMETHTb XapaKTepPHYIO OCOGEHHOCTH, APKO NPEL-
CTABJIEHHYIO B 3TOH CXEMe: uepes BCe [IPOMEKYTOUHble SBEHbS
ABIXaTe/NbHOTO ammaparta TpPH OCYIIEeCTBJEHHH IbIXaTeJbHOTO aKTa |
HAET HNEeHTPOCTPEMHTEJBHBH TOK BCce 6GoJjee
AKTHBHPYEMOro KHCJAOPOAA BNJAOTL X0 ¢yGeTpa-
T2 OKHCJAACMOIO N0 KONEYHLX NPOAYKTOB I H-
XaHHS, MPpHYEM HCTNOJAbBOBAHHB I KHCIOPOI BbI-
nensgercaB BHLge CO,.

Ilpu Beeii cpoeit opuruHambHOCTH 5T0 yuenme [lamnamuma He
BHECJIO KaKHX-JIH0O NMPHHUHIHAIBHO HOBBLIX H3MEeHEHHH B ero mo-
HAMaHHe BHYTPEHHETO MeXaHH3Ma [bIXaTeJbHOTO TIpollecca.
IMosiBianch HOBble 3TaNbl MOCTENEHHOR AKTHBAIMH KHCJa0pona,
YATHHHJICS TIYTh €r0 NPOJBHMKEHHS K OKHCISEMOMY Cy6eTparty,
HO, KaK M B CTapOM NMOHHMAaHHH, 3TO TPOABHIKEHHE HIET B UEHTPO-
CTPEMHTE/NbHOM HampaBleHHH, H aTakyeMmas KHCJIOPOLOM IJIOK03a
MENJIEHHO «Cropaers», KakK e IoJarajioch «Cropatb» [0 KIacCH-
4ecKoMy yudeHuio JlaByashe.

Onnako merruBas Mbicib [laniaguHa Ha STOM He OCTAHOBH-
Jack. Pa6ota HeycTaHHO pasBHBaJach JaNbllie, H B XOme ee OG-
HAPYXHJIHCh HOBBIE (DaKThl, He YKJIaIHBAIOIIHECS B TOJBKO YTO
MocTpoeHHylo cxeMy. He oTkasbiBasicb oT mpHHIMMHANBEON OCHO-
Bbl, CXeMy NpPHILIOCE KOpPeHHbIM o6pa3oMm mnepepadoTath, mocra-
BHTb €€, TaK CKasaTb, C roJoBel Ha Hord. Hamerumcst xopewwoii
NepeBOpPOT B NOHHMaHUH JLIXaTeJbHOTO Mpoliecca, B pesyiabTare
Yero H OLLTH 3a/M0XKeHbl HOBBIE OCHOBBI COBDEMEHHOH TeopuH
AbIXaHHA, COBEPIIEHHO TIOPLIBAIOLIHE CO CTAPBLIMH NPEACTABJICHHUS-
MH B 3TOH 00.JacTH.

MHe B KauectBe Gaumaiiero cotpynuuka Ilaamagnsa mpu-
LIJIOCh MPHHATH HEMOCPEACTBEHHOE yyacTHe B TOH pafore, KOTO-
past mociyxuia TepBbIM TOJNYKOM, TPHBEJIIHM K TOJNHOH mepe-
CTPOfiKe CTaphiX BO33PEHHI, H 5 MO3BOJIO HECKOJIbKO noapobHee
OCTaHOBHTBCSL HAa TOM KPACOUHOM 3MH307ie, ¢ KOTOPOTG Hayaach
3Ta mepecTpoiika.

Hcxonst ewe u3 cBoero TonbKo uyTo OGOPMUBIIErocs yue-
HHA O AbIXaTeNbHbIX XpoMmoreHax, [lannagud npennoxuI MHe mo-
NBITATBCS 3aCTABHTL JPOXKIKH OTKA3aThCS OT THIHYHOLO JJS HHX
CHHPTOBOro OpOXKeHHS W NEepPeHTH B OCHOBE Ha OOBMHOE [bIXa-
Hue. OHO V HHX TpencTaBieHo ciabo, paccyxman Ilamnanm,
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