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[Tpesuduym Axademuu Hayx CCCP

NOCTAHO6UA HPOBO0UTL HAY4HbIE YTERUSA, NOCBAULEHHbIE NAMATY
soi0aroujecoca pycckoeo Guorcea K. A. Tumupasesa,

exce200HO 3 uioHs, 6 OeHb poxoeHus y4erozo

MnkpoaieMeHTH H Guojornueckaa (ukcauus armocdeproro asora. IleiBe Jl. B.
1971. M, «<Hayxka», ctp. 1—52.

B mactosamem 31 THMHpS3EBCKOM YTEHHH paccMaTpuBaercsa PoOJib MHKPOSJAEMEHTOB — MO-
anbneHa, Mend, KoGanbra, Oopa, XKejae3a H JAPYrHX B Giodoruueckoll duxcanue atmochep-
HOFO a30Ta. BHOMOTHUECKH CBS3aHHEIN a30T SBJASETCS BaXKHLIM (AaKTOPOM INOBLINEHHA YPO-
K aflHOCTH CelbCKOX035ilicTBeHHBIX KYJAbTYD H cojeprkaHus Oeaxa B ypomxae. K. A. Tumupsser
GEl7l ONHHM W3 NHOHEDPOB H3ydYendas 3Toil mnpobiembl. [lpogecc OQHKcalHH OCYIIECTBAACTCSA
a30TOHKCHPYIOUHMH MHKPOOPraHuaMaMm#, XHBYIHMH B NOYBE H B KnyGeHbKax G000BLIX KYJb-
Typ. CBsAsbiBaHHe aTMOC(EPHOIo a30Ta KaTalH3HPYercH depMenTaMH, B COCTAB KOTODBIX BXO-

AAT MEeTaldNbl — MHEpPO3JeMEHTHI.
B pa6ore OMHCHIBAIOTCH MEXaHH3Mbl a30TQUKCAUHH H IPHBEACHBI AAHHBIE O NIOBLILIEHHH

yposkafifocTH 606OBBIX Ky.JbTYD MOA BAHSHHEM MHKDPO3JEMEHTOB.
Manague paccyYHuTaHO Ha (H3IHONOrOB ¥ OGHOXHMHKOB pacTeHHil, MHKpOOHOJOrOB, cOelHa-

IHCTOB CEJAbCKOr0 Xoa#licTBa, a TaKKe Npenojasareliel, acOHpPaHToB H CTYACHTOB GHONIOTH-
yecKHX H CelbCKOX03AHCTBeHHBIX (DaKyJbTeToB.
Ta6a. 5 Wan. 16. buba. 5 c1p.

2-10-Z

BBEJLEHHE

[Ipo6GneMa 6HOJOTHUECKOH (PHKCANHHU aTMocepHOro a3ora HMeer
BAJKHOE OOfIeTeopeTHueckoe H HapOAHOXO3SHCTBEHHOE 3HAUCHHE,
BuoJiorHyecKui a3or, HapsAAy C a30TOM MHHEpaJbHBIX H Opranide-
CKAX VIOOpeHHi, siBJSETCS ONHHM M3 OCHOBHBIX CPEICTB MOBAILIE-
HHSL YPOMKAHHOCTH CeNbCKOXO3sHCTBEHHbIX KyJ/bTyp H coepKaHus
Geska B ypokae, DTO HEOJLHOKPATHO MOAYEpPKHUBA B CBOUX paborax
OCHOBOMOMOKENK cOBeTCKON arpoxumum akagemux . H. llpanamn-
HHUKOB.

ArmocdepHblil a30T QukcHpyercs CBOOOAHOKHBYIIHMH B IOUBE
MUKPOOpPraHu3MaMi H KJyOEHbKOBbIMH Oak1epusaIMH Ha KIPHAX ¥
6060BBIX KyapTyp. [Ipouecc dukcamun Ny OCYIIECTBIACTCS NpH yua-
CTUH (epMEeHTOB, B COCTaB KOTOPBIX BXOAAT MeETaJ/JIbl-MHKPO3J/EMEH-
T, K TagUM MeTanajaaM Mbl IPHYHCHASIEM H 2KeJjes0, XOTH HOCIEAHE:
M0 CyILecTBYIOUIeH KaaccHpHKalHW He OTHOCHTCA K MHUKPO3JICMEH-
rad. Ho aTo MeTas, KaTaJuTHYeckue (PYHKIHH KOTOPOro OJH3KH
K (DyHKIHSM HEKOTOPBIX MEeTa/JIOB-MHKPO3J/IEMEHTOB.

3HaMeHaTe JbHO, UTO Y HCTOKOB HaydyHOHM pPa3palboTKH H npoodJie-
Mbl MHKPO3JIEMEHTOB ¥ MpPOOGJeMbl GUOJOTHYECKON (PUKCAIHK MOJe-
KyJAsapHOro asora crosa Kaument ApkaipeBHd lUMHpPSISEB, MaMATH
KOTOPOrO M TOCBSLIAETCsl HacTosllee dTEHHE.

B tperbem ToMme TpyAoB Cankr-IleTepOyprckoro o0miecTBa ecre-
cipoucnbiTaTeneii 3a 1872 rom onyGJHKOBAH IPOTOKOJ 3alelaHHs
60TAHHYECCKOTO OTAeJeHHsa 3TOoro obuiecrBa, Ha KOTODOM MOJIOL0H
vuenslil Kanvent ApkaabeBnu THMHDs3eB (eMy OBLIO TOTAa BCETO
aumb 29 Jer) cpenan coobuierHe «O BepOATHOM 3HAYECHHH LUTHKA
B SKOHOMHH pPacCTeHHHY.

B stom coobmenun K. A. TumupsaseB NpHBeJ JaHHBIE CBOHX OTBI-
TOB'c KYKYpy30#, KOTOpasi BblpalliBasach Ha CMECH Kaoma: B 01HOM
BapHaHTe ¢ JKele30M, B JpyroM Oe3 xeJsesa. Bes Keseza y pacredu
pasBuBajcs xiaopo3. Ho aTor x10p0s yCTpaHs/ICs, eCTi JHCThI CMa-
YHBAJMCh COJSIMH ¥KeJe3a HJH IHHKA. Takum o0pa3oM, yxkKe B Te€
ronel, T. e. okoao 100 sger Tomy masag, K. A. TuMypsseB NPOBEI Tiep-
BEle B Hallled cTpaHe (DM3HOJOTHYECKHE ONBITHI MO BBIACHCHHIO POJH
TAKHX 3JIeMEHTOB MHHEpaJbHOTO MNHTAaHHMA, KaK 2Kele30 H HHHK. Oxn
COBEpIIEHHO NMPAaBUIBHO CBASBIBAN JEHCTBHE ITHX 3JCMENTOB C LPO-
meccaMu (pOTOCHHTE3a I NpeBpaleHusaIMH xJgopodunia.
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Knumentr Apkaarepuu Tumupsises

Ho, koreuHo, ypOBEHb HAYKH B TO BPEMS He MO3BOJAA NPHCTYIHTD
K pacuin@poBke (PU3UOJOTHYECKHX U OHOXHMHYECKHX MeXaHH3MOB
3Toro aAsjenuda. Celdyac MBI 3HaeM, UTO H XKeJe30, H IUHK BXOLST B
cocraB psita pepMeHTOB M (DEDMEHTHBIX CHCTEM, KaTaJH3HPYIONIUX
pasJinuHble OGUOXHMHUUECKHE PeaKIUH B KJAETKAX YXHBHIX OpPTaHU3MOB,
B TOM YHCJ€ M peaklluH, CBsidanHble ¢ poTocuHTe3oM (Zu, Fi), u npo-
Iecchl OuOXUMHYecKol (uxcauuu MosekyaspHoro asora (Fe, Mo).
Ente mpu sapoxienun yueHust o depmenrtax K. A. TumupsseB npu-
AaBaj UM OoJblioe 3HauyeHue. Tak, B CBOell 3aMeyaTeJbHOH KHHUTE
«KH3Hb pacTeHHs», MepBOe M3JaHHe KOTOPOH Bhuao B 1878 rony,
oH mucaln: «ITox depmenToM 0OBIUHO Pa3yMelOT TaKoOe BellecTBO, KO-
TOpOe, OyAYyYH ynoTpeOsieH0 06HKHOBEHHO B HUUTOIKHOM KOJHYECTBE,
B COCTOSITHHHM BbI3BaTh XHMHYECKOe MpeBpalleHue APYTHX BeIeCTB.
Taxux (epMeHTOB cyllecTBYeT ouenb Muoros (K. A. Tumupsises.
«KusHp pacrenus». M3GpanHble couMHeHHMS B UYeTHIpEX TOMax,
ToM III, M., Cenbxosrus, 1948, ctp. 93). K. A. TuMupsi3eB noguepx-
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Puc. 1. Jleiictere a30THBIX VIoOpeHu#t (ceauTpbl — S) Ha OBeC H ropox
(no K. A. TumupsseBy)



Puc. 2. 3apakeHre MOYBH MHKPOOPraHH3MaMH H POCT TOpoOXd
(mo K. A. Tumupssesny)

[Tpu 3apaxkenuH KiyGeHbKOBHIMHM GaKTepHAMH POCT TropoXa HAET HopMaaniio. Bes szapawme-
HISE — Pe3Koe YrHeTCHHe pocTa

BaJ BaXKHYIO poJb (EepMEHTOB B YyIJE€BOAHOM H a30THOM cOMene pé-

CTEHHH.
B cBoeil jekuun «VICTOYHUKH a30Ta pPacTeHUi», onyOJ/IKCBaHHOH

B 1893 roay, K. A. TuMupsa3es y»Ke HEIOCPeACTBEHHO KacaeTcs yCcBOe:-
HHUS MOJIEKYJAsPHOrO a30Ta 000OBBIMH PACTEHHAMH. M3naras pesyJb-
TaThl ONBITOB Dyccenro u [eabpuressi, OH NOLYEPKHBAET OCOOHHO
BAXKHYIO POJIb 6060BEIX KYJAbTyp B seMaefenun (puc. 1,2). B pesy.ip-
TaTe 3apakeHust 0cCOObIMH MUKPOOPraHH3MaMH Ha KOPIIIX 00060BHIX
KyJbTyp 00pa3syiorcsi KJAyOCHbKH, HJIK KeJIBAYKH, KaK HX NpeAsarad
nasBatb K. A. Tumupssen. B aTux KiayOeHbKax H OCYHUIECTBJISIIOTCS
poLeccH ycBoeHHs asora Bosayxa (puc. 3). Ilpu stom K. A. Thmu-
psi3eB cchlnaercss Ha paGorel M. C. BoponnHa, KOTOPLIH elle B 1886 T.
II0Ka3aJ, YTo B KJayOeHbKax coaepxkarca oOpasoBaHHUsi, BO BCEM CXO-
xue ¢ 6akrepusamu (puc. 4, 5). OH TakxKe BHICOKO OIEHHBAeT PaOOTHI
A. TlpaxMOBCKOro, [€TajbHO HCCJAENOBAaBIIEro KIyOeHbKOBble Oax-
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Puc. 3. Kay6edbkH Ha KOpHAX
cou (a), KkopmoBex Gobos (0) n
moniiHa (8)

PdoTocHHMKR JaabopaTopHH OHOXHMHH
MuKpo3aementos MOP

TepHU H BHeJpeHHe HX B KOpeHb 606oBBIx pacrenui. OnHAKO B Onbl-
tax camoro K. A. TuMupsaseBa, nposeaennsix B 1892 rony ¢ ki1yGenb-
KaMH, OT/[IeJEHHLIMH H He OTAeJeHHBIMHM OT KOpHeH, eMYy i€ yAaJaoch
MoKa3aTh MOTJOIIEHHsT a30Ta U3 aTMOcdephl.

OuennBasi pesyabTarel 3Tux omnbiToB, K. A. Tumupsseg ucaln:
«Mp! He 3HaeM, re H KaK MPOUCXOMUT 3TOT ellle 3arafoyHbid ¢ XHMH-
yeCKOH TOUKH 3peHHsS Ipollecc yCBOEHHS CBOGOJHOrO a3oTa» (LHMT.
o KHUre «3eMJjenenrie H GU3HOJOTHS pacTeHHH», Msbpantbie couH-
Heaus K. A. Tumupsasesa B uerhipex ToMax, Tom I, M., Cenbxo3rus,

1948, crp. 198).



Puc. 4. Anatomnueckoe crpoenue kayGeHbka KopMoBbIX GoGos (ITefise H np., 1968)

I — kopa; 2 —3oHa pocra; 3 — y4acTOK OGaKTepouAHON TKaHH, TpHJerarwuleit K 3oHe pocra,
Knerku stoiffi TKaHm 3anoJHEHDI KNyOCHbKOBLIMH OGaKTEepHAMH, akTHBHO (DHKCHPYIOLLHMH
atTMoctepHBIE asor

BepoATHO, MeTOAHYECKAs] CJAOKHOCTb NPOBELCHHS OMNLITOB (10ME-
wana THMHPA3eBY NPsIMBIMH MEeTOAAMH ONpPEIENHTb YCBOEGHHE CBO-
O00ZHOrO a30Ta B KAyOeHbKax 6060BbIX KyJabTyp. Ho cam dhakr pikca-
LHH MOJIEKYJSPHOTO a30Ta KJaybeHbKaMH 6060BbIx KyabTyp K. A. Tu-
MHPsI3€B HHKOrJZa He MOABEpraj COMHEHHIO.

B xonue npourtoro croxerust (1893 r.) anaMeHHTBIH pycckHil yue-
el C. H., Bunorpagckuil BmepBble BBImesm CBOOOJHOXKHUBYIIHE B
moyBe aHa’poOHuie 6akrepuu Clostridium pasteurianum, crioco6uple
(pHKCHPOBATL MOMEKY/NSPHBI a30T BO3AyXa. DTH OakTepUH B Ipolec-
cax QHKCalHH cBOGOAHOrO a30Ta cOpaKHUBaIH TJIFOKO3Y A0 YKCYCHOH
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Puc. 5. D/eKTpOHHOMHKDPOCKOMMYECKIH cpe3 GakrepouaHofi Tkain KjayGeHbKa JIONHHA (l'eneposora, Aroaun, 1969)

Buanel Gasrepoujbl oBajbHOR (GOpPMBI ¢ MakcHMAaJbHEIMH pasMepamu 3X1—0,5 mkx. Kawpan OakTepnanbHasi keTKa NOKPLITA KamncyJoil,
orp AHH4YeHHOH cua) yKu memOparpoil






