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Dbypuie necusie Kucivie nousst 61ajicHO-cyomponuyeckoli 3onvt Poccuu, na ro-
MOpeIX NPeUMYUjeCmeeHno 6030e1b16AemMcs Yail, 6 3HAYUMEIbHOl cmenent noosepea-
I0MCsL A2POSEHHOMY BO30€UCMEUI0, CHUNCAIOWeMy Ux Ouonpooykmuenocms. Pannss
QUARHOCIIUKA SMUX NPOYECCOE BOZMOICHA NYMEM OYeHKU OUON0UYECKOll AKMUGHOCHIU
1ou6, 8 YACMHOCHIU NO NAPAMEMPAM NOYEEHHBIX (DEPMEHMO8, pecyiupylouux OCHOG-
Hble YUKIbI OUOCEHHBIX 9TeMeHmOos. Ha ocrnose ycmanoenenno2o (pakmuyecko2o yposHsi
sapvuposanus akmuenocmu kamanazer (0,4-13,2 mn Oy/1 2 noyest 3a 1 mun), ypeasvi
(0,1-21,8 me NH3y/10 2 3a 24 u), uneepmasvi(21-190 me enokossi/le nouger 3a 24 u) u
Gochamaszer (0,01-1,7 me P,05/100 2 nousst 3a 1 1) noo enuanuem pasiuynsix U008 u
003 MUHEPATbHBIX YOOOPEeHUil OMHOCUMENbHO NOY8 (POHA NPOBeOeHa ux 2paoayus u
paspabomana WKana HOPMUPOBANUSL ACPOLEHHON HACPY3KU.

Buioeneno vemuipe ypoeus 6ozoeticmeusi — oonycmumbsiil, HpeoeabHO OONYCHIU-
Mblil, Kpumuyeckuil, Heoonycmumvlil. B xauecmee kpumepuaivbHO 3HAYUMOI Ge/UYUHbI
HOPMUPOBAHUA ACPOLEHHON HACPY3KU OJisl OYPLIX NECHbIX KUCTBIX NOYS, ONpeoesiowerl
nedonycmumblil ypoeens, npunsiu 20 % omuocumensno noye (poHoeol meppumopuu Oisi
8cex U3YUEHHLIX NOYGEHHBIX (hepmenmos. IlpedenvHo OonmycmumsiM U OONYCHIUMbBIM
YVPOBHAMU PACCMAMPUBAIIOCH CHUDICeHUe nokazameeil 0o 30-70 % om epmenmamus-
HOIl AKMUSHOCIU NOYG (YOHOBOT Meppumopull (8 3a6UCUMOCTU OM UOA (peprmeHma).

Knioueswie ciosa: Oypvie necnvie Kucivie nougul, udil, acpoceHHvle HAPY3KU,
MuHepanvHvle YOOOpeHus, necmuyuost, hepmMeHmamuenasi aKkmusHOCmy, ypeasd, Kd-
manasa, OUOMOHUMOPUHS, WIKANA HOpMUuposanis, Yepromopckoe nodepesicve Poccu.
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Brown forest acidic soils of the humid subtropical zone of Russia, on which tea is
mainly cultivated, are largely exposed to agrogenic effects, which reduce their bio-
productivity. An early diagnosis of these processes is possible by evaluating the biological
activity of soils, in particular by the parameters of soil enzymes that regulate the main
cycles of biogenic elements. Under the influence of various types and doses of mineral
fertilizers relative to the background soils, they have been graduated and a scale for
rating the agrogenic load has been developed on the basis of the established actual level
of variation in the catalase activity (0.4-13.2 ml of Oy/1 g of soil in 1 min), urease (0.1-
21.8 mg of NHy/10 g in 24 hours), invertase (21-190 mg of glucose/l g of soil in
24 hours) and phosphatase (0.01-1.7 mg of P>Os/ 100 g of soil in 1 hour).

Four levels of exposure have been distinguished — permissible, maximum permissi-
ble, critical, unacceptable levels. 20 % relative to the soils of the background territory for
all studied soil enzymes have been taken for a critically significant value for normalizing
agrogenic load for brown forest acidic soils, which determines an unacceptable level. De-
crease to 30-70 % of the enzymatic activity of soils in the background territory (depending
on the type of enzyme) have been considered maximum permissible and permissible levels.

Keywords: brown forest acidic soils, tea, agrogenic loads, mineral fertilizers,
pesticides, enzymatic activity, urease, catalase, biomonitoring, rating scale, the Black
Sea coast of Russia.
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JUtnTenbHOe WHTEHCHBHOE BO3/EBbIBAHUE Uasi Ha OypBIX JIGCHBIX KHUCIBIX MOY-
Bax UepHOMOpcKkoro nodepexnsi Poccuy NpUBOIUT, KaK MPAaBHIIO, K X CYLIECTBEHHON
arporeHHo TpaHcHOpMaLK, KOTOpasl MPOSIBIIETCS Ha YPOBHE KOMILIEKca (pu3nde-
CKUX, (PUBUKO-XUMUYECKUX U Onojiorndeckux cBOUCTB [1-7]. Ilpu sTom Guonorudeckue
CBOWCTB I0YB, ONpEAENAoIe e¢ (yHKIMOHAIBHYIO CIIOCOOHOCTh, B YaCTHOCTH O0ec-
NeueHNe IUKJIMPOBAHUS OMOT€HHBIX 3JIEMEHTOB M NpPeoOpa3oBaHUE KCEHOOHMOTHKOB,
paccMaTpuBarOTCS Kak HanOojee MHOOPMATHUBHBIN KPUTEPH, IMO3BOJISIOIINNA HA paH-
HUX 3Tanax AUarHOCTUPOBAaTh HETUIIMYHbIE OTKJIOHEHMs. XapakTepHOe IS KaxA0ro
THINA TIOYB COOOIIECTBO MUKPOOPTAHM3MOB B YCJIOBHSIX arpoOHOLIEHO3a MOJIBEPraeTcs
BO3/ICHCTBUIO arpoOreHHbIX (DAaKTOPOB, MPUBOIAIMNX K (IYKTyalUUsM YHCICHHOCTH U
OnoMacchl, a TaKkKe U3MEHEHHIO XapaKkTepa U HHTEHCUBHOCTH OMOXUMHUYECKUX MPOLEC-
coB [8, 9]. Merons! onpeneneHust GEepMEHTATUBHON aKTHBHOCTH IMOYB OOECMEUNBAIOT
noJjiy4eHrue MH(POpPMAaLUN O €€ MOTeHIUAIBHOM IyJle — KOJINYeCTBE (PepPMEHTOB, KOTO-
poe co3/aeTcs B MOYBE B MPOLIECCE JKU3HENESTENIbHOCTH PACTeHUM, KUBOTHBIX U MHK-
pPOOPraHMU3MOB, a TAaKXKE COXpaHsercs, Onaromapsi KOMIUIEKCY (PU3MKO-XHUMHUYECKHUX
CBOHMCTB TOYBEHHON MATPHIIbl. JTa BEJIUYHHA SIBJISICTCS TUIIOBOM XapaKTEPUCTHUKOMN
MOYB, KOTOpasl B T€UEHHE BereTaluy HEOJHOKPAaTHO MEHSETCsl BCJIEACTBUE CYKLIECCUU
MHKpPOOPTaHU3MOB, a Takxke ¢eHodas pocrta u pa3BuTHs pacTeHuil. CyliecTBEHHBIN
BKJIAJl BO BPEMEHHYIO M MPOCTPAHCTBEHHYIO (piykryanmu epMeHTaTUBHONH aKTHBHO-
CTH arpOreHHO-IPeoOpa30BaHHBIX MMOYB BHOCAT CHUCTEMa COAEPIKAHUS TMOYBbI, MUHE-
panbHble YOOOpeHHUs, MeCTHUUABI, crennduka KpyroBopoTa BELeCTB U Apyrue [3, 4,
7-13]. Kak npasuio, Ooniee BBICOKOH aKTUBHOCTBIO ITOUBEHHBIX (PEPMEHTOB XapaKTepH-
3YIOTCSl arpOCUCTEMbI, OCHOBAHHBIE HA MPUHLIMIIAX HKOJIOTHYECKOrO 3€MJIeTIOIb30BaHuUs
B CPAaBHEHHMH C TPAIULIHOHHBIM CIIOCOOOM BO3/IEIIBIBAHHS 36MEJTb.

UsydeHne cTeneHu NOMyCTHMOCTH arpoOreéHHOro BO3ACHUCTBUS Ha (PyHKIHO-
HAJIbHOE COCTOSIHHE TIOYB OCYIIECTBJISIETCS ITyTEM COIMOCTABJICHUS] M3MEHEHUsS €€ Ono-
TUYECKOTO KOMITIOHEHTA MOJ JNEeHCTBHEM AHTPOIIOT€HHBIX (PaKTOPOB C HM3MEHEHMSIMH,
BBI3BAHHBIMH NPUPONHBIMU (pakTopamu. OTCrOfa BhITEKaET HEOOXOIUMOCTD MPOBEAE-
HUSI COTIPSKEHHOTO 3KOJIOr0-OMOIOTHYEeCKOr0 NCCIEAOBAHMS B HEHAPYLIEHHBIX 3KOCH-
CTeMax, U3yueHHe OTBETHBIX PEaKLUN Ha arpOreHHbIe BO3ACHCTBHUS M BBIOOP WHAMKA-
LIMOHHBIX [TOKa3aTesel, MPUTrOIHbIX AJI OLIEHKH COCTOSIHUSI HAPYLIEHHbBIX SKOCHUCTEM.

Hccnenosanus mpoBefeHbl HA OCHOBHOM 30HAJBHOM IOJATHUIIE TOYB BIIAXKHO-
cybTponmyeckoii 30HbI Poccnu — OyphIX JIECHBIX KUCHBIX MOYBAX (YaiHas MIIaHTaLUs U
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€CTeCTBEHHBIN 11eH03). [lepen 3aknankoil mojeBbIx onbITOB ¢ ynodpeHusimu (1986 r.) Ha
YaHOU MUIAHTALUH [JIAHTAKUPOBAHHBIN FOPU30HT XapaKTEPU30BAJICS HU3KUM COIEpKa-
HueM rymyca (2,5-3,2 % — no TropuHy), culbHOKHCIION peakuuei cpenbl (pHycr okono
4,0), cpenHeil U BBICOKOH 00€CIEYeHHOCTBI0 OCHOBHBIMH 3JIEMEHTAMH: JIETKOTUAPOIIH3Y-
eMbIM a30ToM (90-110 mr/kr — no Tropuny), monsukHbIME (pocopom u kamreMm (320-
380 mr/kr u 225-280 MI/KT, COOTBETCTBEHHO), COACPKaHNE MOABIKHOTO aTFOMUHHUS (110
CoxkonoBy) cocraensiio 31-42 wmr/100 1, CTemeHb HACBHIIIEHHOCTH OCHOBAaHHUSIMH —
48-51 %. Ilpn nnuTenbHOM NPUMEHEHUH PA3JIMYHBIX BUJOB U 103 MaKpO- U MHKPOYI00-
peHuil B paMKax MPOBOIUMBIX IMOJIEBBIX OMBITOB (1986-2016 rT.) arpooH CymecTBeHHO
usmeHmics. Ha stom ¢one B pasubie roast (2008, 2010, 2015, 2016) B ce30HHOH 1 MHO-
royieTHell TuHaMuKe ObUTa OLIEHEHA aKTMBHOCTD TIOYBEHHBIX (PEPMEHTOB B BEPXHEM IMOY-
BeHHOM cJioe (3-15 cm), Haubonee MOABEPKEHHOM arporeHHON Harpyske. B kadectse
OCHOBHBIX JIMarHOCTHYECKUX TIOKa3arenedl Obula BhIOpaHa rpynmna THAPOIUTHYECKUX
(bepMeHTOB: MHBEPTa3a — OTPAKAMOIIAS MOTEHIUAILHO BO3MOXKHYKO CKOPOCTH TpPaHC-
dopmarum yrieBoAOB OPraHMYECKOro BeIecTBa (B YaCTHOCTH TUCAXapHIOB), ypeasa
(kapbamua-amMuaorHapoIasa) — pepMeHT a30THOro MeTaboIN3Ma, KaTaTu3uPYIOIIHN pe-
AKX TUAPOJMTHYECKOTO PACIIETICHNs] MOUYEBHUHBI M KOPPEIHMPYIOINAs ¢ aKTUBHOCTBIO
BCEX Jpyrux pepMEeHTOB a30THOro Merabonmma; pocdarasa — KaTaIH3UPYOIas THIPO-
3 psina GpocdopopraHndecKkux coenuHeHni ¢ obpasoBannem oprodocdara. B kauectse
KPUTEPHUS] OLIEHKH COCTOSIHHS TIOYBbI B OTHOLICHUH €€ CAMOOYMINANOLIEH CIIOCOOHOCTH
paccMaTpuBaiach aKTUBHOCTb KaTaiasbl, HHTHOUPYIOLIEH crpeccoodpasyroine coenu-
HEeHMs, B YaCTHOCTH Nepekuch Bomopona. OnpeneneHne akTHBHOCTH (PEpMEHTOB Ipo-
BOJIHMJTH B CBEXKUX oOpasuax rnous merogamu moaudukannu A I Tancrsana [14]: xara-
Ja3bl — ra30METPUYECKH (10 KOJMUECTBY BBIIEIUBLIETOCS MOJIEKYJIIPHOTO KUCIOPOA);
ypeassl (KOJIOPUMETPUIECKUI MEeTO ydeTa aMMOHUS ¢ peaktiBoM Hecnepa), ¢pocdarassl
(KONOpUMETPUYECKUH yUeT OTIIEIUIEHHOro NMpH (pepMeHTaTuBHON peakunu dochopop-
TaHMYECKOTO COENUHEHHS), WHBEPTa3bl (KOJIOPUMETPUIECKOE ONpENeIeHHe penyLupy-
IOIIUX TeKCO3 — TJIFOKO3bI U (PPyKTO3bI, 00pa3yIOIMUXCs PU TUAPOJIN3E Caxapo3bl) — HA
npudope YCD-01 (@I'YII BHUMO®U, Poccus).

JUtnTenpHOE IPUMEHEHHE PAa3IMYHBIX BUAOB U 103 MAaKpPO- U MUKPOYHOOpEeHUH
B paMKaxX MPOBOIUMBIX IOJIEBBIX OMBITOB C(HOPMHUPOBAIO MHUKPOYUYACTKH, Pa3INYa0-
mHecs MO KOMIUIEKCY arpOXMMHYeCKuX mokasareneit (tabn. 1). Ilousa ¢oHOBOTO
yyacTKa Y 4aiiHOH miaHTauuu 0e3 NpuMeHeHHs yAOOpEeHHH, COracCHO OOIEeNPUHSITHIX
rpamanuii, XapakTepu3oBajach Kak CuibHOKHcHas. Ha ¢oHe mpumeHeHUs Makpo- U
MHUKpPOYAOOpEHUI KUCIOTHOCTh NOYB yBeIHuuBaitach Ha 0,5-1 equHULIBI 1 Iepexoana

B pa3psa O4€Hb cusibHOKUCIIOH. O0€ecneueHHOCTD MOYB MUKPOYHYACTKOB MOJICBOI'O OIlbI-
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Ta MO COAEPKAHUIO JIETKOTHIPOIU3YyEeMOro a30Ta, MOABKHBIX Goc]aroB u kamus Ba-

ppUpOBaNIa OT CpPEeAHEN N0 BBICOKOM.

Tabmuna 1 - Jlnana3oHel BAPpHPOBAHUS arpOXUMHYECKUX CBOMCTB IIOYB MUKPOYYaCTKOB,

C(I)OpMI/IpOBaHHbIX B JJIMTCJIBHBIX ITOJICBBIX OIIBITaX C y,[[06peHI/I$[MI/I

Llenos, BapuaHThI I'ymyc, Nur P>05 K,0
pHxkai o
3EMJIETIOJIb30BAHUS %o MT/KT
BbykoBo-rpadossrit nec (pon) | 3,58-3,81 | 4,7-6,0 | 109-111 | 153-172 | 348-368
be3 arpoxumMuueckux
3,86-429 | 3,7-4.8 94-96 151-217 | 347-447
CpencTB
Yaii | MakpoynoOpeHust 3,07-3,31 | 3,7-4,4 | 97-197 |428-1014 | 250-430
Makpo- u
2,54-3,50 | 3,6-5,2 | 99-345 | 149-931 | 204-573
MUKpPOYIOOpeHust

Ha >tux KOHTPACTHBIX IO KHUCJIIOTHOCTU U COACPKAHUIO MAKPO3JIECMCHTOB MUK~

poydacTkax ObUI OMpeeNieH AUana3oH BapbUPOBAaHUS (CE30HHAS U MHOTOJICTHSISI TUHA-

MHKa) aKTUBHOCTH TPYIIBI IOYBEHHBIX (pepMeHTOB (Tad. 2).

Tabnuua 2 - Jlnana3oHel BApbUpOBaHUs (pePMEHTATUBHON aKTHBHOCTH OYpPBIX
JIECHBIX KUCJIBIX TTOYB B PA3JIMYHBIX [IEHO3aX

Karanaza, | HuBeprasa, v ®docdarasa,
easa
Llenos, BapuaHThI M Oy/1 T | MI DIFOKO3BY P > |ImMrP,Os/100 r
mr NH;3/10 ¢
3eMJIENIOJIb30BAHUS [IOYBBI 1 r mOYBBI [IOYBBI
32244
3a 1 MuH. 32244 3alu
BykoBo-rpaboBbiii iec 42-11.4 123-190 5.1-21.1 0.1-0.7
(domn) 7,1 157 12,9 0,32
bes arpoxummyecknx 3.0-13.2 29-74 8.5-21.8 0.06-1.7
CpencCTB 4.8 52 12,5 0,47
Yait | MaxpoynoGpenus 0.4-7.9 21-36 0,2-6.1 0.01-0.08
2,7 29 33 0,06
Makpo- u 0.4-11.0 He on 0.1-10.4 0,01-0.09
MHKpPOYIOOpeHust 4,2 p 2,7 0,07

HpuMeanue: B UHUCIUTCIIC CC30HHBIM U MHOTOJICTHHI AUarna3oH BapbUpPOBAHUA ITOKa-
SaTCJ'ICI\/'I, B 3HAMCHATCJIC — CPCAHCC 3HAYCHUC TTOKA3aTCIA.

OtH AAHHBIC NJEMOHCTPUPOBAIN 3HAUUTCIIbHBIC (I)J'IYKTyaL[I/II/I HU3YUCHHBIX IIOKa-

3areneli, oOyCIIOBIEHHBIE TUHAMUKON BOIHO-BO3AYIIHOTO PEKUMA MOYB U arpOreHHbI-
M (akTopamu. B paspese pasnudHBIX LEHO30B W NMPUMEHSEMBIX BHIOB yIOOpEeHHH

MPOCICXKUBAINCE BBIABJIICHHBIE PAHCC TCHACHLUMWU BJIMAHUA PA3JIMYHBIX BUAOB U 103
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MHHEPAJIBbHBIX YAOOpEHN Ha OMOJOTMYECKYI0 aKTUBHOCTDH IMOYB, HA KOTOPBIX MbI 0O-
Jee oAPOOHO OCTAHABIMBAIKCH B PEABIAYINNX MyOnmukanusx [15, 16, 3].

ITo ypoBHIO CHWXEHHUs (IPOLIEHT CHUXXKEHUs) (EPMEHTATHBHON aKTHBHOCTH
MOYB OTHOCUTENIBHO 3TaJIoOHA (MOUBbI (HOHOBOW TEPPUTOPHUH) ObLIa pacCUUTaHA CTETICHb
BO3/IEHCTBHSI KOMILJIEKCAa arporeHHbIx (paxtopoB. Hanbonpinas gadunbHOCTh OBLIA 3a-
¢dukcupoBaHa Ayl HHBEPTA3bl, ypeasbl U pocdaraspl, aKTUBHOCTb KOTOPBIX UHIHOHPO-
Basack a0 67-92, 61-93 u 66-90 % oT (HOHOBOI, COOTBETCTBEHHO. MaKCHMaJbHON
YCTOMUYMBOCTBIO XapaKTEPH30BAJIACh aKTHBHOCTh KaTtanasbl (35-78 %), mposiBisis npu
3TOM OOJBIIYI0 YYBCTBUTENBHOCTD U JIAOWJIBHOCTh B CPAaBHEHHH C ypea3oil K BO3JEi-
CTBHIO Pa3JIMYHBIX AO3UPOBOK MHUHEPAIbHBIX ynoOpeHuid. To ecTp, B LENOM AJs pas-
JUYHBIX (PEPMEHTOB ObLTa YCTAaHOBJIEHA OINpeneseHHass H30upaTeNbHOCTh (yCTOMYH-
BOCTb WJIH JJAOUJIBHOCTB) K XapaKTePy U CTETIEHU arpOreHHOro BO3AEHCTBUA. JTO 3aK0-
HOMEPHO, MOCKOJIbKY XapakTep MMMOOWIM3ALMN U CTETeHb CTAOWIN3aLUU ONpenessi-
I0TCSl XUMHEH (PepMeHTa, a Tak’Ke MUHEPAIOTHIECKUM, MPaHYJIOMETPUIECKUM H XUMH-
YECKMM COCTaBOM IIOYBBI, BJIMSIOIINM Ha €€ OCHOBHBIE ancopOMpPYIOLINE CBOWCTBA,
CpeaH KOTOPBIX yAENbHasl MOBEPXHOCTb, EMKOCTb U KATHOHHBIH COCTAB KOMIUIEKCA, Xa-
paKTep MONMUANCIIEPCHOCTU U COCTaB (DYHKIIMOHAIBHBIX TPYII I'YMYCOBBIX KUCIOT [17].
ITosTomy omHU (hepMEHTHI MPAKTUUECKH MTHOBEHHO PEArupyroT Ha AEHCTBUE BBHICOKUX
703 arpOXUMHKATOB, B TO BPEMS KaK JPYrHe OCTArOTCs 0e3 M3MEHEHUH WM UX aKTHB-
HOCTh Jake Bo3pacrtaeT. Mcxons M3 JaHHBIX MO CTETIEHH YyBCTBUTEIBHOCTH K arpoxu-
MHKATaM B YCJIOBHUSIX OYPBIX JIECHBIX KHUCJBIX MOYB, U3yUeHHBbIE (DEPMEHTHI (MX aKTHB-
HOCTb) MOKHO PAaCIOJIOKHUTh B CIEAYIOIIEH MOCIenoBaTeIbHOCTH (OT 00jiee YyBCTBU-
TEJIHOTO K MeHee): hochamasazypeasa>unsepmasa>kamanasd.

Ha ocHOBe mosTy4eHHOTO SKCIIEPUMEHTAIBHOTO Marepralia ObUTH paccuuTaHbl (Pak-
THUYECKU BBIIBJICHHBIE YCPEAHEHHbBIE HHTEPBAJIbI CHIKEHHS (DEPMEHTATUBHON aKTHUBHOCTH
NOYB arpoueHo3a oTHOCHTENbHO (hoHa. CorocTasisist (PaKTUIECKYIO arpOT€HHYIO Harpys-
KY B IOJIEBBIX OIMbITAX CO CTETMIEHBIO M3MEHEHHUS MoKasaresel (epMeHTaTHBHON aKTHBHO-
CTH TIOYB, ObLTa pa3padoTaHa MKajia HOPMHUPOBAHUS arpOreHHON Harpy3ku (Tadm. 3).

Tabmuua 3 - [llkana HOpPMUPOBAHHS ATrPOTEHHOMN HATPY3KH sl OYPBIX JIECHBIX KHUCIIBIX

TIOYB TI0 YPOBHIO aKTHBHOCTU (DEPMEHTOB OTHOCHUTEIIBHO 1TOUB (POHOBOI TeppuTopuy, %o

YpoBeHb [Tousennble PepPMEHTHI
BO3/IEHCTBUS Karanasa VYpeasa HuBepraza | PDocdarasa
JlonycTumslii >60 >50 >40 >70
IIpenenbHO HOMYyCTUMBII 40-60 30-50 30-40 30-70
Kputnueckuit 20-40 20-30 20-30 20-30
Henonyctumpiii <20 <20 <20 <20
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Jlnama3oH W3MEHEHHs IOKa3aTesiell OTHOCHTENBHO MOYB (POHOBOH TEPPUTOPUH
ObUT MPUBsA3aH K (PAKTUYECKUM AAHHBIM, MOJYYEHHBIM B MHOTOJIETHEH BbIOOpKE. Bhine-
JIEHO YeThIPe YPOBHS arpOre€HHOr0 BO3IEHCTBUS (JOMYCTHUMBIH, IPENETbHO JOMYCTHMBIH,
KPUTUYECKHH, HEOIYCTHUMBIi), TIO3BOJISIFOIINE OLEHUTh IIHPOKUH THANa30H BapbUPOBa-
HUSI TIOKasaTtesiell (epMEHTAaTHMBHOW AaKTHMBHOCTH OYpPBIX JIECHBIX KHCIBIX IOYB JUIS
HanOoJee NHPOPMATUBHOHN IPYIIIBI OKUCITUTEIBHBIX M THAPOIUTHYECKIX (DEPMEHTOB.

PazpaboranHas mkajsa HOPMHPOBAHHUS YPOBHS BO3AEHCTBHUS IO IMOKA3aTEISIM
(bepMEHTATUBHOW AKTMBHOCTU IIOYB SIBJIIETCS OCHOBOW IJIA TMATHOCTUKHU (PYHKLIHO-
HAJIbHOTO COCTOSIHUSI arpOreéHHO-U3MEHEHHBIX IOYB, OTPAKAIOLIEro aKTUBHOCTb OHMO-
TUYECKHUX MPOLECCOB (CHHTE3a U TMAPOJIN3A), UX YCTOWYUBOCTh K HAPYIIAKOIINM BO3-
nercTBusiM (OMOTUYECKUM M aOMOTHYECKUM CTPECccopam), 3aMKHYTOCTh LIUKJIOB OWO-

(I)I/I.]'IbeIX SJIEMCHTOB U MUKPOOPTaHU3MOB.
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