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ITornu6neHo BUBYCHO HEraTHBHI HACHTIZAKU B3a€EMOBIUIMBY CHCTEM YHOOPEHHS 1 3aXHCTYy POCIMH Ha €KOTOKCHUKOJOTTYHUH CTaH
IpyHTY. BUCBITIIEHO pe3ynbTraTs mpeciB aKyMyJIsMii i Mirparii Mifii B TeHETUYHUX TOPH30HTAX IPYHTY MiJ Yac BIUIMBY PI3HHUX €IEMCH-
TiB TEXHOJIOTi/ BHPOILYBAaHHs MIIeHUII 03uMol. [Toka3aHO HAaKONMYEHHS Mifli y BETeTaTHBHUX 1 F€HEPATHBHHUX OpraHax IPyHTY Ta
TpPaHCIIOKAIIO 1X Tepexoxy B 3epHO IIIEeHNUII. bylo nmpoBeeHo eKoJIOTiYHy eKCIIepTH3y TEXHOJIOTiH BHPOILYBaHHS 03UMO] MIISHHIT
3a BIUTMBOM Ha MPOIIECH Mirpamii BaKKUX METaJIiB Y TCHETHYHNUX TOPU3OHTaX IPYHTY. JIOCIiPKEHHS BMICTY MiJli 1aJii 3MOT'Y BHSIBUTH,
10 BHECEHHS MiHEpaIbHUX T0OPUB Ta IHTCHCUBHE BUKOPUCTAHHS 3ac00iB 3aXUCTy MOXYTh OyTH HPUYMHOIO HATPOMAKEHHS ITOTCH-
LiifHO HeOe3MeyHNX MIKIIJIMBUX PEUYOBUH y BEPXHIX TOPU30HTAX IPYHTY, a TAKOXK CIIPUATH IXHiM Mirpauii BHH3 3a IPYHTOBUM Mpodi-
JIeM 1 CTBOPIOBATH IOTEHILIIHY 3arpo3y 3a0pyaHEHHs IPyHTOBHX BoA. Byio Bu3HaueHo koedilieHT KOHIIEHTPALIil, SIKHH XapaKTepu3ye
CTYIiHb HaKOIIMYCHHS €JICMEHTIB (Ba)KKMX METANTIB) y IPYHTI IIOJ0 KOHTPOIIO, TOOTO HAKOIMYEHHS KOHIICHTpaLill Mifi y BEepXHIX
TOPU30HTAX IPYHTY, IIIO0 CBIYUTH MPO aKTHBHICThH MPOIIECIiB BIIYTOBYBaHHS 1 HAKONMYCHHS KaTiOHIB MiJli Y TEHETHYHUX FOPU30HTAX
IpyHTy. BecTaHoBneHo, 1o i BIUIMBOM MiHEpalbHUX JOOpUB Ha (OHI IHTEHCHBHOTO 3aXUCTY BifOyBanocs OibII aKTHBHE HAKOIIH-
YeHHs TOTEHLI{HO HeOe3NeYHUX PEYOBHH BEreTaTUBHUMHM (CTEONO, JIMCTS) OpraHaMM IIIeHHI. 3aCTOCYBaHHS MOOIYHOI MPOIYKIIiT
CIPHSIIO 3HIKEHHIO aKTHBHOCTI X TporieciB. CHCTeMH ynoOpeHHs Ta, 0COOIMBO, 3aXHUCTy POCIMH MajIH iCTOTHHII BIUIMB Ha Hepe-
PO3IIOILT WIKIUIMBUX PEYOBHH MiK BETETaTHBHUMH Ta TeHEPATHBHUMHE OpraHaMHy MIneHUI. KiTbKicTh iX y 3epHi 03UMO1 MIISHHUII 3a
IHTEHCHBHOTO 3aXHCTy POCIHMH 3HA4HO 3pocTaina. Kniouosi crosa: SKiCTh, OE3MEUHICTh, €KOJIOTIYHA OI[IHKA, MIIEHHUI 03UMa, IPYHT,
TEMHO-CIpHii OTTiA30JICHHI TPYHT, Mifb.

Processes of accumulation and migration of copper in the dark-gray controlled soil. Tohachynska O., Semenova O.,
Kotynskyi A., Nychyk O., Kravchenko I. The accumulation and migration of copper in the genetic horizons of dark gray
podzolized soil was conducted and studied, with further study of the content of winter wheat’s vegetative and generative organs.
The negative effects of the mutual influence of fertilizer and plant protection systems on the ecotoxicological state of the soil have
been thoroughly studied. The results of the presses of the accumulation and migration of copper in the genetic horizons of the soil
under the influence of different elements of winter wheat growing technologies are highlighted. Studies of copper content have
revealed that the introduction of mineral fertilizers and the intensive use of remedies can cause the accumulation of potentially
dangerous harmful substances in the upper horizons of the soil, as well as facilitate their migration downstream of the soil profile
and create a potential threat of pollution. A concentration coefficient was determined to characterize the degree of accumulation
of elements (heavy metals) in the soil relative to the control, the accumulation of copper concentrations in the upper soil horizons,
indicating the activity of leaching and accumulation of copper cations in the genetic horizons. It was established that under the
influence of mineral fertilizers on the background of intensive protection there was a more active accumulation of potentially dan-
gerous substances by vegetative (stem, leaves) organs of wheat. The use of by-products contributed to the decrease of the activity
of these processes. Fertilization systems and, in particular, plant protection have had a significant impact on the redistribution of
harmful substances between the vegetative and generative organs of wheat. Key words: quality, safety, environmental assessment,
winter wheat, sanitary and hygienic indicators, dark gray podzolized soil, copper.

IMocTanoBka npodjemMu. 3a0pyaHEHHS! HABKOJIMII-
HBOT'O CEpEJIOBUINA BiJOYBAETHCS HE TIBKU BiJ] IPOMUC-
JIOBUX BHMKHIIB 1 CKHU[IB, BiJi BUKOPUCTaHHS TMECTUIH-
IiB, aje i BiI HaAMIPHOTO 3aCTOCYBaHHS MiHEpPaJIbHUX
JOOPHUB, JI0 CKIIAy SIKUX MOXKYTb BXOAUTH BaXKKi METaJIH
(mami — BM), siki moTeHUiHO 3maTHI 3a0pyaHIOBaTH
IPYHT, POCIMHU Ta IPYHTOBI BOJIHU, & TaKOXX MOXYTb
3MIHIOBaTH arpoxiMiuHi i MiKpoOiOJOTiuHi BIAaCTHBO-
CTi IPYHTY Ta BIUIMBaTH Ha MIrpalfiro Ba)KKHX MeETalliB
Yy HbOMY 3 MOJAJIBIIMM 1X HAJAXOMKEHHSM Yy T€HepaTHB-
HUX OpraHax pociuH [6].

AKTYaJIbHICTh A0CTiKeHHs1. Y 3B 53Ky 3 IIUM OyI10
IIPOBEJICHO Ta BUBYEHO AaKyMYJIIIO 1 Mirpamiro miai
B TCHETHYHHUX T'OPU30HTaX TEMHO-CIPOTO OIIiJI30JICHOTO
TPYHTY 3 TIOAATBIINM JOCHTIKCHHSM BMICTY Yy Berera-
TUBHUX 1 TeHEPaTUBHUX OPraHaX IIICHHUI 03UMOI.

3B’5130K aBTOPCHLKOI0 I0POOKY 3 Ba:KJIMBUMM HAy-
KOBMMH Ta NMPAKTHYHUMH 3aBIAHHAMU. [loCIiKeHHS
MIPOBOAMIIMCH Ha 0a3i [HCTUTYTY arpoeKkosorii i mpupoIo-
kopuctyBanHsi HAAH ta HHII «IHcTuTyT 3eMitepoOcTBa
VAAH». Copr muennni osumoi — Jlaga ogecwka. IpyHT
JIOCTITHOTO TTOJISl — TEMHO-CIPHI OTT1130JICHHIA JIETKOCYT-
JWHKOBHH Ha JIECOBHAHOMY CYIIIMHKY 3 HACTYIHOIO
XapaKTEPUCTHKOIO OCHOBHUX arpOXiMIYHUX TTOKa3HHKIB:
pH ,— 5,2, TizpomiTHyHa KUCIOTHICTE — 39 Mr-eKB KT
IpyHTY, BMicT Tymycy — 2,0% (3a Tropianm), pyxomoro
¢docopy — 160 mr/xr rpynTy (32 YnpukoBnm), 0OMiH-
HoTro Kajiro — 140 mr/kr rpyHTY (32 MaciioBoro).

Y gocriimi BEBYANM 2 CHCTEMH 3aXHCTY POCIHH:
IHTCHCHBHY — 3 BUKOPHCTaHHIM IECTUIUIIB AMicTap,
Kapare-3eon, Anpro-Cynep, JIiHTYyp; MiHIMajabHy —
3 BUKOPUCTAHHSM NPOTpyroBada HaciHHsg MakciM-Crap.
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Cxema gociimy mepembavaiia BUBUCHHsS BapiaHTIB
yaoOpeHHs Ha (OHI MiHIMaIbHOI Ta IHTEHCHBHOI CHC-
TEMH 3aXHUCTy POCIHH: KOHTpoIb (6e3 1oopus), Ny N, ,
P 35K 35t Ngy+ N5, mobiuna mpomykiist, PooKoe Nt Ny,

BuicT Baxkkux MeTasiiB BU3HAYAIN B IPYHTI Ta POCIIHH-
HUX 3pa3kax. [pyHT BizGupamu 3 opHoro mapy 0-20 cm
OJTHOYACHO 3 POCIMHHUMH 3pa3kamu. Pyxomi ¢popmu Baxk-
KHX METAIB i3 TPYHTY BUITy4aJIH 32 JIOTIOMOTO0 EKCTPaK-
uii 1 1 HNO,, a ixHe kinbKicHe BU3HaYeHHS [IPOBOMIIH HA
aTOMHO-2JICOpOIIiitHOMY crieKTpodoTtomerpi [3].

Craructuuny 0OpOOKy pe3yabTaTiB MPOBOAWIM 32
JIOTIOMOTOFO JTUCTIEPCIIHOTO 1 perpeciifHOro aHai3iB.

AHani3 ocTta”HHIX gocailzkeHb i myOmikamii.
[MuTaHHsIM TIpoNeCciB aKyMyJsmii i Mirpamii BaXXKuX
METaJIiB Y TCHETHYHHUX TOPU30HTAX IPYHTY IIiJ] Yac BHe-
CEHHsI Pi3HUX JI03 JOOPHB 3aliMaMCs TPOBIJAHI BYCHI
B Tamy3i ekosorii: H.A. Makapenko, [.B. [lapamenko,
B.I. Bornaps, T.JI. Xeraproa, P.M. AnekcaxiH Ta iHIi
[1; 5-7].

Tomy 1i JocTiKeHHS OyJIU CIIPSIMOBaH1 Ha BUBUCHHS
Mirparii Mifii B TeHETUYHHX TOPHU30HTAX TEMHO-CIpOTO
OITiJI30JICHOTO TPYHTY IiJl Yac BHKOPUCTAHHS PI3HUX
HOPM MiHEpaJIbHUX JO0OpUB 13 BUKOPHCTAHHSIM I1HTEH-
CHUBHOTO 3aXUCTy Ta HAaKOIWYCHHS KOHIICHTPAIid MiJi
B TEHEPATUBHHUX OpraHax 03MMOI IIICHHUIII.

BupisienHss He BupilIeHHX paHilmle 4YacTHH
3arajbHoi MNpodjeMH, KOTPHUM MNPHUCBIYYETHCS
o3HayeHa cTaTTA. Pi3Hi ¢popmMu noOpuB i criocobu ix
BHECCHHS iCTOTHO BIUTHBAIOTH HA HATXOKSHHS PyXJIH-
BocTi BM, cuHepri3m i aHTaroHisMm ioHiB. Pesynpraru
JIOCIIPKEHb TIOKa3yIOTh, [0 B YMOBaX TEXHOTEHHOTO
3a0pyaHEHHST MiHepaJibHI 0OpHMBa 4acTo HE NAKTh
CTIOJIIBAHOI HAJ0aBKH YpOXKAr0 Ta MIABUIICHHS HOTO
SIKOCT1, TOOTO TXHSA €(EeKTUBHICTh 3HIKYEThCA. OnHA

3 MPUYUH IOTr0 — (i310JIOTIYHE IMiIKUCICHHS TPYH-
TOBOTO PO3YWHY, IO 3yMOBIIOE€ 30UIBIICHHS PyXJIH-
BOCTI Ba)XKKMX MeETalliB 1 IXHBOI TOKCHYHOI mii [5-7].
3 mi€r0 METOI Halli JOCTiIKeHHS OyJd CIpSIMOBaHi
Ha BUBYCHHS IPOIECIB aKyMyJslii i Mirparmii Bax-
KAX METANiB Y T'€HEeTHYHHUX TOPH30HTAX IPYHTY IMif
Yac BHECCHHS KOMIUICKCHUX MiHEpaJIbHUX IOOpUB
Ta IHTCHCUBHOTO BUKOPHUCTAHHS 3aC001B 3aXUCTY pOC-
JIUH B XBOPOO, MIKITHUKIB, Oyp SHIB, HAKOTIMYCHHS
KOHIICHTPAII MiJi i TpaHCIOKaIlii mepexoay KaTioHiB
MiJli B POCJIMHHY MIIESHHUI 03HMO].

HoBusna. [TornubneHo BUBYEHO HEMAaTUBHI HACTI KU
B3a€MOBIUIMBY CHCTEM YIOOPEHHS 1 3aXKCTy POCIUH HA
EKOTOKCHUKOJIOTIYHUM CTaH IPYHTY Ta CaHITapHO-Tirie-

HIYHI TOKa3HUKH SKOCT1 3epHa MIICHHUIII.
MeTtopnoJioriune ado 3araJilbHOHAYKOBe 3HAYEHHS.
PesynbraT HayKoBOi pOOOTH B KOMILIEKCI 3 IHIIMMHU
JOCTIKEHHSIMU TaAyTh 3MOTY BHSBUTH, 11O MiHE-
panpHa cEcTeMa yIOOpeHHS Ta IHTCHCUBHUHN 3aXUCT
POCITUH MOXXYTh OyTH IPUYMHOIO HATPOMAJIKSHHS
MOTEHIIITHO HeOe3MMeUHNX LIKiATUBUX PEUOBHH Y
BEPXHiX TOPU30HTAX IPYHTY, & TAKOXK CIIPHSITH IXHIH
Mirparii BHU3 3a IPYHTOBUM TPOodisieM 1 CTBOPIOBATH
MIOTEHIiIHY 3arpo3y 3a0pyAHEHHS IPYHTOBUX BOJI.

Buxnang ocHoBHoOro marepiaay. byino mpoeneHo
€KOJIOT1UHY eKCIIEPTU3y TEXHOJIOTIH BUPOIYBaHHS O3H-
MO] MIIIEHMIII 32 BINIMBOM Ha MPOIECH MIrpailii BaXKKHUX
METAJIB y TCHETHYHHUX TOPU3OHTAX IPYHTY.

ExonoriuyHy excrepTH3y TEXHOJIOTiI BHPOIIYBaHHS
03UMOI IMIICHHMIII MPOBOIWIHA BiAMOBIIHO 10 METOANY-
HUX pEeKoMeHjamii «EKoJoriyHa eKkcrepTh3a TEeXHO-
JIOTii BUPOIIYBaHHA CUTLCHKOTOCIOAAPCHKUX  KYJIb-
Typ» [4]. TexHOMOTI{ OIiHIOBaIM 3a BIUIMBOM Ha CTaH
arpOeKOCUCTEMH:

Exosnoriunwmii ctan Bigxunenns Bix onTumymy B 0iK noripieHHst ban
HE3a40BIILHUN niepeBurye 25% 0
3aJJ0BUTbHUM noHay 10%, ane He nepesuirye 25% 1
HOpPMaJIbHUH He nepesuinye 10% 2
ONITHMAJIbHUH HE CIIOCTEePIraeThes 3

Posmontin BaXKKNX MeTajiB 32 TeHETUYHUMH TOPU30H-
TaMU 3aJISKUTH BiJ] TPOLIECY TPYHTOYTBOPEHHS, MiHEpa-
JIOTIYHOTO CKJIAJly MAaTePUHCHKHX MOPIJ], TPaHyJIOMETPHY-
HOTO CKJIaJTy 1 BMIiCTY OpraHiYHOT pEYOBHHH B IPYHTI [5; 7].

Exonoriuyny ekcnepTu3y MpoOBOIMIN 32 KoedilieH-
TOM KOHIEHTpPALii y PI3HUX TEHSTHYHUX TOPH30HTAX
IPYHTY, KUl XapaKTepu3ye CTYIiHb HAKOIMYEHHS ele-
MEHTIB (BaXXKHX METAJIB) y IPYHTI 1010 KOHTPOIIO [4]:

Ke = k,/ Ki, (1)

k.— BMicT, 1 — XIMI4HOTO €JI€MEHTAa Y N — KOMIIOHEHTI,
Ki — BMiCT 1 — XiMI4HOTO €JIEeMEHTa B €TaJIOH1 (KOHTPOJTi).

BenuunHa koedimieHTa KOHIIEHTPAIIT CBIIYUTE PO
aKTUBHICTH TpolneciB BuiyroByBaHHs (Kc<1) i Hako-
nuueHHs1 (Kc>1) kaTioHIB y TeHEeTHMYHHMX TOPH3OHTaX
IPyHTY. 3a BEIMYMHOIO Koe(illieHTa KOHILEHTpamii
€ HacTyIHa rpajauis (tabm. 1).

Tabmums 1
Ouinka TexHoJsorii 3a koediniecHraMn KoHeHTpanii [1]
Exosoriunuii cran [lepeBunienHs koedilieHTa KOHIEHTpALii Ominka, 0anu
He3aJ0BIILHUI >5,0 0
3aJI0BITbHUIN 3,0-5,0 1
HOpMaJlbHUN 1,0-2,9 2
ONTUMAJILHHAM <1,0 3
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ExoJioriuni Hayku N@ 4(27)

HAYKOBO-TTPAKTUYHUH XKYPHAA

Hamu Oymo mpoBemeHO eKoJIOTiuHE OIliHIOBaHHS
TEMHO-CIpPOTO OIIiI30JICHOTO IPYHTY 3a KoedilieHTOM
KOHIICHTpAIIii i/ Yac 3aCTOCYBaHHS Pi3HUX TEXHOJO-
TiYHUX omeparlii (Tabm. 2).

ExosioriuyHe OIIHIOBaHHS TEMHO-CIpOTO OIIi30JIe-
HOTO IPYHTY 3a Koe(illieHTOM KOHIICHTpaIlii Mii moka-
3ano0, mo NN, P K ;N +Ns; Ha doni inTeHCHB-
Horo 3axucty i P ;K ;N +N,, Ha doni miHiManasHOTO
3aXMCTY BiANOBITaM HOPMAIGHOMY Ta ONTHMAIEHOMY
EKOJIOTIYHUM cTaHaM (Koe(Ili€eHTH KOHIICHTPAIlii KOJIH-

Bajmcsa B Mexax 1,1-1,5). Lle cBiguuTh npo HEe3HAYHE
HAKOIMNUYCHHS Mi}li B I'CHETUYHHUX TOPU30HTAX TEMHO-
ciporo omij30eHoro rpyHry (Tabm. 2).

JocmipkeHHsT BIUTMBY MiHEpAJIbHUX 1 OpPTaHIYHHX
JIOOpHB 32 MIHIMAJILHOTO 1 IHTEHCHBHOTO 3aXHCTy POC-
JIVH TIOKa3aJIy, 110 BHECEHHS JOOPHB IPOTITOM TPHBa-
JIOTO Yacy He MPUBOAUIIO JI0 3HAYHOTO 3POCTAHHSAM MijIi
y IpyHTi (puc. 1 —2).

[Tix gac BUpoOIITYyBaHHS 03WMOI TIIICHHIII BMICT BaXK-
KHX METaliB y IIapax IPyHTy OyB HEpIBHOMIpHHUM.

Ta6muig 2
KoedinienTn konnenTpanii Migi mix 4ac 3actocyBaHHs Pi3HHX TeXHOJIOTii BUPOLLYBAHHSA NIICHUL]
Bapiantu gociiny I'eHeTHYHMI TOPU3OHT Exonoriunwmii OrmiHka,
He | Hi | IHgi | Pigl | Pkgl cTaH Ganu
Koe(DilliEHT KOHIIEHTpAIli Mifi
NgN;, S| 12009 | 12/1,0 | 1,3/1,0 | 1,2/1,0 | Hopmanbmuii/ 2/3
OIITHMAaJIbHUH
P, K, N N 1,2/1,1 1410 | 13/1,1 | 1,211 | 1,210 | HopmanbHuii/ 2/3
HOPMaJIbHUH
P, Ko, N, N, 1,1/1,1 LULO | 1,0/1,0 | 1,010 | 1,0/1,0 | OWramansuii/ 3/3
OLITHMAaJIbHUH
10Gi49HA IPOIYKLLis 1,1/0,9 1,0/1,0 | 0,909 | 1,0/1,0 | 09/0,0 | OnruMALbHHii/ 2/3
OIITHMAaJIbHUH
*IHTEHCHUBHHUH 3aXHUCT; **MiHIMaIbHUN 3aXUCT
4
35
3 4
OEOHTRONE
25 1 — — — BMNE0N30
BF 135K 135+ NE0+MN35
2 — — — BPI0KI0+NE0+N30
BnofivHa npoaykuif
15 H - - -
1 4] ] | |
05 H - - -
O T T T T T
0-20 20-40 40-60 60-80 80-100

Puc. 1. Po3nooin mioi 3a npoginem memHo-cipo2o onio301eH020 IPYHNY 3a IHMEHCUBHO20 3aXUCITY
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N N i |INE N | N i
TN N RN N EEHIN
\ N N N N
\ N |INE [N N\
0.5 HIN N i I\ E NN
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Puc. 2. Po3nodin mioi 3a npoghinem memHo-cipo2o onio301eH020 IPYHMY 3a MIHIMAIbHO2O 3aXUCHLY
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Puc. 3. Bnaus mexnonoziti 6upowyeansi Ha emicm Mioi 6 3epHi nuieHuyi 03umoi (y — emicm mioi, me/ke; X — eapianmu 00cioy)

VY HWKHIX [Iapax IPYHTY KUIBKICTH iX 3MEHIIyBajach,
MOPiBHSAHO 3 BepxHiMu mapamu. [1ig gac 3acrocyBaHHA
P K 35t NggtNgs. NNy, BinOynocss 30inbIueHHs  Mifi
B mapax 20-40, 40—60 cm Ha (HOHI IHTEHCHBHOTO 3aXU-
cty. Ha iHmmx BapianTax Ha ()OHi IHTEHCHBHOTO 1 MiHi-
MAaJIbHOTO 3aXKCTY 110 BCbOMY MPOQLII0 IPYHTY 3HAYHOTO
301IbILLIEHHS HE TOMITHO.

Byno BcTaHOBNEHO, LIO0 MaKCUMaJlbHE HAKOIH-
YeHHS MiJli B 3¢pHi BiOyBanocs 3a iIHTEHCUBHOTO 3aXH-
CTy y BapiaHTaxX i3 BHECEHHSIM MiHepaJbHUX I0OpUB
(P 135K 55Ny N5 PogKgoNgt Ny, NysPysKo), 1i Bmict
ctanoBuB 3,62, 3,87, 3,00 mr/kr BiamoBigaHo. 30Kpema,
Ha IHIIMX BapiaHTaX BMICT MiJli HOPIBHSIHO 3 KOHTPOJIEM
3HU3UBCS 1 CTAHOBUB y 3epHi mmenuni < 2,39 mr/kr. 3a
MIHIMaJIBHOTO 3aXHMCTy POCIMH BMICT MiAi B 3€pHI He
nepeBuIryBas 3,12 mr/kr (puc. 3).

Haii6inpim koedilieHTH 610J0TIYHOTO MOTTMHAHHS
MiJll TeHEPAaTUBHUMHU OpraHaMM CIIOCTepiraiucs 3a iHTeH-
CHUBHOI'O 3aXMCTYy POCIHMH, BOHM cTaHOBMIH 1,67—1,90.
KoeimieHTn 06100TIYHOTO MOTIIMHAHHS MiJli TeHepa-
TUBHUMH OpraHaMU KonuBaymcs B Mexax 0,82—1,13.

T'onoBHi BucHOBKM. Byjgo BCTaHOBJIEHO, LIO MiA
BIUIUBOM MiHepalbHUX H00pHB (P 3K 55+ Ng +N,,
Py KN tN5,, N, P, K,,) Ha poni iHTeHCHBHOTO 3aXH-
cTy BigOyBanocs OiJbII aKTUBHE HAKOIMYEHHS MTOTEH-
[iHO HeOe3MEeYHUX PEUYOBHH BEereTaTHBHIMH (cTe0I10,
JIMCTS) OpraHaMH MIICHHUI. 3aCTOCYBaHHS MOOIYHOT
MPOAYKUii MPU3BOANIO 10 3HM)KEHHS aKTUBHOCTI IIUX
nporneciB. CuctemMu ynoOpeHHs Ta, 0COOIUBO, 3aXH-
CTy POCJIMH MajH ICTOTHUH BIUIMB Ha MEPEPO3MOALN
LIKIJJIMBUX PEYOBUH MIXK BEr€TaTUBHUMU Ta reHepa-
TUBHUMH opraHamu mnueHuni. KiibkicTe iX y 3epHi
03MMOi NIICHHII 32 IHTEHCUBHOIO 3aXUCTy POCIHH
3HaYHO 3pocTala.

IlepcnekTHBY BUKOPHCTAHHS Pe3yJIbTATIB 10CTi-
aaeHHst. [lepcnexTrBy Haloi HayKoBO1 poOOTH Hajami
OyayTh CIIpsIMOBaHi Ha BUBYEHHS BILTUBY TPaHCIOKALlii
Nepexoy HiKeJo, IIMHKY, CBUHIIIO 3 IPYHTY y BereTa-
THUBHI 1 T€HEPAaTUBHI OpPraHU ClIbCHKOTOCIOAAPCHKUX
KyJBTYp Ta MPOBEIEHHs €KOJIOTIYHOI OLIIHKH TEXHOJIO-
rifl BUPOLIYBaHHS CLIbCHKOTOCIIONAPCHKUX KYJBTYp 3a
TOKCHUKOJIOTIYHUMH MOKA3HUKAMHU.
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