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Pazanosa  A.M. IHTEHCHBHICTh  HAKONHMYEHHS  BAXKKUX  METaliB
postoporeio wismuctoro (Silybum marianum L.) 3anexHo Bia yaoOpeHHs B
ymoBax Jlicocteny IlpaBoGepexnoro. — KaamigikaiiiiHa HaykoBa mpais Ha
paBax pyKOTHCY.

Hucepraiiiss Ha 3700yTTS HAyKOBOTO CTyIeHsS JokTopa diutocodii 3a
cnemianpHicTIO 101 — Ekomoris. JIpBIBChKMH HalllOHAJbHHN  YHIBEPCUTET
pupoIoKoprcTyBaHHs, JIbBiB, 2023.

Huceprainiitna poOoTa MNpUCBSYEHA  JOCHIIKEHHAM 13  BHUBYECHHS
HAaKOTIMYCHHS CBUHINIO, KaJMIIO, IIMHKY, MiJil BET€TaTUBHOIO MacOl0 1 HACIHHSAM
postopornmi mwsimuctoi (Silybum marianum L.) ta edekTuBHOCTI diTopememiartii
3a il BHUpOIILYBaHHS y MOJbOBUX CIBO3MIHAX NpPH 3aCTOCYBaHHI PI3HHX BHUIB
no0puB B yMmoBax IHTEHCHBHOro 3emuiepodctBa I[IpaBoOepexHoro Jlicoctemy
VYkpainu.

[Iporpamoro nociiKeHb nepeadadyanoch BUBUEHHS YPOXKAITHOCTI, SIKOCTI Ta
Oe3MeKky BEereTaTUBHOI MacH 1 HACIHHS PO3TOPOIIII MJISIMUCTOT 32 BUKOPUCTAHHS
pi3HUX BHUIIB yaoOpeHHS. MiHepanbHoro (amiauna cemitpa, cymnepdocdar
NpOCTHUH, KaJlih XJOPHCTUH); opradiuHoro (medekar, cuaepat, TMeperHii);
no3akopeneBoro (Pochop-xenar, Kamiii-xenar, PocT-KOHIIEHTpAT); BHU3HAYCHHS
IHTEHCUBHOCTI 3a0py/IHEHHS, KOE(ILIEHTY HAKONUYEHHS 1 HEOE3MEeKU CBHHIIIO,
KaJIMif0, IIMHKY 1 MiJl y BEreTaTMBHIM Maci Ta HACiHHI PO3TOPOIII TJISMHUCTOT;
MIPOBENICHHSI €KOJIOT0-€KOHOMIYHOI OLIHKH OJIEPKaHUX PE3yJIbTaTIB.

HaykoBa HOBHM3HA oOJep)KaHMX pE3yJNbTATIB TONATajda Yy BHUBYCHHI
IHTGHCUBHOCTI HAKOIMHMYCHHS Ba)XKMX METalliB (CBUHEIb, KaJaMiH, IIMHK, MIiJb)
PO3TOPONIICIO TUISIMUCTOIO, il SIKICTh Ta YPOXKAMHICTB 3a PI3HOTO MIHEPAJIBHOTO i
OpPraHIYHOTO YAOOpPEHHS CIpUX JICOBUX IPYHTIB B yMOBax MOJHOBUX CIBO3MIH
iHTeHCUBHOTO 3emiiepoocTBa I[IpaBobepexxknoro Jlicoctenmy. Y I0CKOHAJIEHO
3HUKEHHS 1HTEHCUBHOCTI HAKOMWYEHHS CBUHI[IO, KaJAMilO, IIMHKY Ta Mial y

BETETATUBHIM Maci Ta HACIHHI PO3TOPOIIII IISIMUCTOT 3a ii MiHEpaJTbHOTO,
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OpPraHIYHOIro Ta MO3aKOPEHEBOro MiJI)KUBJICHHS B YMOBAaX ClLIbCHKOTOCIOAAPCHKUX
yT1/1b IHTEHCUBHOTO 3eMJIEpPOOCTBA.

3a pesynpTaTaMu BIIPOBADKCHHS OCHTIKEHb MIATBEPIKCHO BHPOOHMUI
BUMNPOOOBYBAaHHS 11010 €(hEeKTUBHOCTI TT03aKOPEHEBOTO MiXKUBICHHS PO3TOPOIIIIII
IUISIMUCTOI. 30KpeMa, 3a MO3aKOPEHEBOTO MiHKUBIICHHS PO3TOPOIII IJISIMUCTOL
Poct-xonmnentpar, ®Pocdop-xemar, Kamiii-xemar Ccroocrepiraaoch 3HUKCHHS
KOHLIEHTpAIlli BaXKWX METaJiB, IOKpAIIEHHs SKOCTI BEreTaTMBHOI Macu Ta
HACiHHS TPOTH BUKOPHCTAHHS MiHEpanbHUX N0O0pHuB. Pe3ynmpTatu nOCTiIKEHb
OpOWIIIM  BUPOOHWUYY TMEPEBIPKY Ta  BIPOBAHKEHI B TOCMOAApCTBAX
TOB «®ITOCBIT JITH» (c. SAxymuuui Binaunpbkoro paiony); @I «I3smiB»
(c. Kam’ssHoripka  JKmepuHcbkoro  pailony). HaykoBo oOrpyHtoBaHo Ta
PEKOMEH/I0BaHO BUPOOHULTBY YAOOPEHHS IPYHTIB Ta M03aKOPEHEBE MiI>KUBIICHHS
PO3TOPOIIII TJIIMUCTOI 3 MIHIMAJIBHUM HAKOIMUYEHHSIM BEre€TaTUBHOIO MACOI0 Ta
HACIHHSAM BaXKUX METaJliB 32 IHTEHCHUBHOIO 3e€MJIEpOOCTBA, L0 Ma€ BaKJIUBE
3HAYEHHsI MPU KOMIUIEKCHOMY MiAXOJ1 /0 BHUPIIIEHHS Ba)KJIMBOTO COLIAIBHOTO
3aBJaHHS — 3a0€3MEeYEHHs HACEJICHHS SKICHOI 1 O€3MeYHOI0 JIKApChKOIO
POCIMHHOIO CUPOBHHOIO.

JlociKeHHs 32 TEMOIO JIMcepTallii mpoBoAmiIncs Brpoaosxk 2017-2020 pp.
Ha CIpUX JICOBUX IpyHTax B ymoBax Jlicocteny IIpaBoOepexHOro Ha TepuUTOpii
Binauipkoi o6macTi.

JlocmipkeHo, 1O 3a BHUPOIILYBAHHS PO3TOPOIIIl IJIIMUCTOI B yMOBax
IHTEHCUBHOTO 3emJiepoOcTBa crnoctepiranock mnepesuinenns [JIK cBuHIIMO,
KaJMil0, IMHKY Ta Mifl y i1 BereraTWBHIM Maci Ta HaClHHI, a 1HTCHCHUBHICTb
HAKOMWYEHHSI JaHUX METAJIB y BEreTaTUBHIM Maci Ta HAaCIHHI PO3TOPOIIIL
TUTIIMUCTO] 3aj1e)Kalia BiJl piBHS 3a0pyIHEHHS IPYHTIB JaHUMH €JIEMEHTAMH.

BcTranoBneHo, 110 3a ya00OpeHHS IPYHTIB Ta M03aKOPEHEBOTO MMiIKUBJICHHS
Opyd  BUPOUIYBaHHI PO3TOPOINIII IUIIMUCTOI  CIIOCTEPIrajioch  MIABUIICHHS
YpOXKAWHOCTI BEreTaTUBHOI MacH Ta KUIBKOCTI HACIHHS Yy 3pOCTarouii
MOCJIJOBHOCTI: MiHEpaJdbHl J0OpUBa, OpraHiyHi JI00pvBa Ta T03aKOPECHEBE

M1HKUBJICHHS. A yTOOpEHHS IPYHTIB MiHEpAIBbHUMU JOOpHBaMU (amiadHa CeliTpa,
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cynepdocdar npoctuii, kamii xmopuctuid, cymim NPK 1o6puB) cripusiio BUIoMy
BUHECEHHIO 13 BEre€TaTUBHOI0O MAacOI0 Ta HACIHHSAM pPO3TOPONII IUIAMHUCTOI
CBUHIIIO — BiT 52,2% 1o 2,14 paza, kagmito — Big 41,9% no 3,5 pasa, muHKY — BiX
20,1% no 2,6 pa3za Ta miai — Big 10,2% o 2,3 pa3a mopiBHSHO 3 BapiaHTOM 0e€3
yAOOpEHHS.

BusBiieHo, 1o HaliBHIE BHHECEHHS BaXKKHUX METalliB (CBHHEIB, KaJaMiM,
IIMHK Ta Mijb) CIOCTEPIrajoch 3a yJAOOpEHHS TPYHTIB a30THUMH J0OpHUBaMH, a
yIOOpPEHHS TPYHTIB OpraHiYHUMHU AoOpuBaMu (TIEperHid, Aedekar Ta CUaepar)
CIpPUSUIO 301IBIIEHHIO BUHECEHHS PO3TOPOINIIONI0 MIAMHUCTOIO 3 TPYHTY CBHUHIIIO —
Bi1 3,9% 1o 42%, xaamiro — Bix 3,2% no 58%, uuaKy — Big 13,6% mo 2,03 pa3u ta
Mmiai — Bia 24,5% no 60,7% nopiBHSHO 3 BapiaHTOM 0€3 yJ00peHHS.

JlocmipkeHo, 10 TO3aKOPEHEBE IMIHKUBJICHHS PO3TOPOIII TUISIMUCTOI
(Poct-koHuentpar, Kamiii-xenar 1 @ocdop-xenar) migBUUIYBAJIO BUHECEHHS 3
IpyHTiB cBUHIIO — Big 11,7% 1o 69,7, kaamiro — Bix 0,6% 10 2,1 pas3u, IUHKY — Bij
6,3% nmo 45,5% ta mimi — Bim 10% mo 38,3% mnopiBHAHO 3 BapiaHTOM 0€3
T1JKUBJIICHHSA.

BcranoBiieHo BHCOKHIT KOe(DilliEHT HAKOMUYEHHS y BEreTaTHBHIA Maci Ta
HACIHH1 PO3TOPOIIII TUISIMUCTOI CBUHIIO, KaaAMit0, IMHKY Ta Mial. Tak, koedimiHt
HAKOIMWYEHHS1 Yy BEreTaTUBHIA Maci pO3TOPOIUIl IUIIMUCTOI CKJIaB B CEPEAHBOMY
o cBuHINO 16,5, kagmiro — 7,0, miai — 0,48 ta muaky — 3,9, a y Haciuui — 2,4; 27,
15,4 Ta 7,2 BIiATIOBIAHO.

Busineno, o 3 ypoxaem BereratuBHoi Macu 40 1/ra ta Hacinusg — 0,45 1/ra
pPO3TOPOMIII TUIAMHCTOI 3 KOXXHOTO TeKTapy IUIONII BHUHOCHUTBCS A0 5183 T
CBUHLIO, 25,3 — kaamito, 17259 r — uunky 1 31,8 r — mizi. 3a yai00peHHs IPYHTIB
minepanbHUMU  (NgoPeoKgo), opraniunumu (meperHiii, paedekar, Tipuulls)
no0prBaMu Ta no3akopereBoro mimkuBieHHs (Pochop-xenar, Kamiii-xenar, Poct-
KOHIICHTpAT) HaWBWINA  ypOXKAWHICTh  HACIHHSA  PO3TOPOIIIl  TUISIMUCTOI
crocTepiraiach 3a BUKOpUCTaHHS MiHepanbHHX H00pHB (NgoPeoKeo). 30kpema, 3a
3pOCTalOYUM BIUTUBOM YJIOOPEHHS I'PYHTIB Ta MO3aKOPEHEBOIO IiJI)KUBJICHHS Ha

YpOXAWHICTh HACIHHS  PO3TOPOIII IUIIMUCTOI  CIOCTEpirajach HACTYITHA
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nociigoBHicTh: Kamiii-xenar — ®ocdop-xenatr — PocT-koHIIeHTpaT — nedekar
— cugepar (ripuunist) — neperdii — NgoPgoKeo.

JlocimkeHo, o HaWHWKYIANA KOe(DIili€EHT HAKOMMYEHHSI BAXKKUX METAIIB Y
HACIHHI1 PO3TOPOMIII IJIIMHUCTOI 3a YA0OpEHHs IPYHTIB MiHEpaJIbHUMH JOOpUBAMU
croctepiraBcs 3a BUKoOpucTaHHS cyMimi J00puB NgoPgoKey (aMiauna cemitpa,
cynepdocdar mpocTuit, Kaiiid XJIOPUCTUT).

BcranoBneno  3pocrtarody  MOCHIAOBHICTh  BIUIMBY Ha  KOE(QiIlI€HT
HAKOMMYEHHS 0 CBUHIIO Y HACIHHI PO3TOPOIIIII MISSMUCTOL: CyMill MiHEpaIbHUX
noopuB — cynepdocdar npoctuii — Kajgiid XJOPUCTUH — amiayHa cejiTpa; Io
KaJIMiIO: CyMIIll MiHEpaJbHUX JTOOpWMB — Kaliil xjopuctuit — cymnepdocdar
OpOCTUA — amiayHa CeNiTpa; MO LHUHKY: CYMIII MIHEpaJbHUX A00pUB —>
cynepdocdar npocTuii — Kajliid XJOPUCTHH — aMiadyHa CeiTpa; Mo Mifi: CyMIII
MIHEpaIbHUX J0OpUB — cynepdpocdaT NpocTUil — Kallid XJIOPUCTHI — aMmiadyHa
cerpa.

BusnaueHo, 1o ymoOpeHHS TPYHTIB MpPU BUPOIIYBAHHI PO3TOPOIIII
IJISIMUCTOL OpraHIYHUMM (TIEpeTHIN, nedekar) Ta 3eJeHuM (cuaepar) 100puBaMH,
MIJBUINYE KOe(IlIEHT HAKONMWYEHHS CBHUHIIO, KaJaMil0, IMHKY Ta Miml y ii
BEre€TaTUBHIM Macl Ta HaCiHHI. 3a 3pOCTal0YyuMM BIJIMBOM Ha I1HTEHCHBHICTH
HAKONMYEHHSI Ba)XXKMX METaJliB BET€TAaTUBHOIO MAacCOI0 Ta HACIHHSAM pPOCIHHU
BU3HAYCHA HACTYNMHA TOCHIIOBHICTh: cuaepar — Jnedexar — TEperHii.
Halinmxumnii moka3Huk KoeQilieHTa HAKOMUYEHHS] BaXKKUX METaIIB CIOCTEpIraBcs
3a BUPOIIYBAHHS PO3TOPOIIIII IJIIMUCTOT MICHs cuaepaty (Tipuulis).

BusiBiieHo, 1m0 3a 1M03aKOPEHEBOTO MiIKUBJICHHS HAWMHMKYMA KOEQillieHT
HAaKOMWYEHHS BAXXKUX METaliB y HACIHHI pO3TOpOMNUIl IUISIMUCTOI OyB 3a
Bukopucrannsa Kamiii-xenar, nuuaky — ®ocdop-xenar.

Bu3HaueHO MOCHIIOBHICTH  3pOCTAIOUOTO  BIUIMBY Ha  KOE(DIIIEHT
HAKOMWYEHHS BaXXKUX METaJiB y HACIHHI PO3TOPOMNIIl IUISIMHUCTOI 32
M03aKOPEHEBOTO Ti/PKUBJICHHS 1o cBuHIO: Kamiii-xemar — ®ocdop-xenar —
Poct-konnientpar; mo kaamiro: Kamiii-xenar —  ®ocdop-xenmar —  Pocrt-

KOHIIEHTpaT; 1o muHKY: Pocdop-xenar — Kaniii-xenat — PocT-koH1IEHTpaT; MO



miai: Kamiii-xenat — ®@ocdop-xenar — PocT-KoHIIEHTpAT.

Po3paxoBano, mo 3a yZOOpPEeHHS pPO3TOPONIN IUIIMHCTOI MiHEpPaJIbHUM
no0puBoM  (NgoPsoKeo) piBeHb penTabenpHOCTI mimBumusces y 1,31 pasa,
opraniunumu (meperuin) — y 1,31 paza, cuzgepary (ripuuns) — y 1,05 paza,
nedexatom — y 1,05 pasa, oprano-minepabHUM H00prBOM PocT — KOHIIEHTpAT — y
1,07 pa3za, xemataumu nobpuBamu (Pochop-xenar, Kamii-xenar) — y 1,1 pasa ta
1,06 pasa BiZMOBIIHO, TTIOPIBHIOIOYH 3 BapiaHTOM 0€3 yI00pEHHS.

BcranoBiieHo, mo HaiiBUIAa 1HTCHCHUBHICTh BHHECEHHS 3 TPYHTY Ba)KKHX
MeTalliB (CBUHIIIO, KaJMIil0, IIMHKY Ta MijJi) OpH BHUPOIINYBaHHI PO3TOPOIIIIII
IUISIMUCTOI CHIOCTEpIrajiach 3a BAKOPUCTAHHS MEPETHOIO.

Kiro4oBi cioBa: po3roporiia IJISMUCTa, BUPOIIYBaHHS, IPYHT, H0OpHBa,
BaXXKI METaJIU, CBUHEIlb, KaJAMIH, IIUHK, MiJb, HACIHHS, KOC(]IIIEHT HAKOIIWYCHHSI,

Koe(dilieHT HeOe3NeKr, KOHUEHTpaLlisl, ypPOXKaHICTh, (piTopeMeTiaiisl.

ANNOTATION

Razanova A.M. Intensity of accumulation of heavy metals by milk thistle
(Silybum marianum L.) depending on fertilisation in the conditions of the Right-
Bank Forest-Steppe. — Qualification scientific work in the form of a manuscript.

Dissertation for the degree of Doctor of Philosophy in the speciality 101 —
Ecology. Lviv National University of Environmental Management, Lviv, 2023.

The dissertation is devoted to research on the accumulation of lead,
cadmium, zinc, copper by the vegetative mass and seeds of milk thistle (Silybum
marianum L.) and the effectiveness of phytoremediation for its cultivation in field
crop rotations with the use of various types of fertilizers under conditions of
intensive agriculture in the Right-Bank Forest-Steppe of Ukraine.

The research programme included studying the yield, quality and safety of
milk thistle vegetative mass and seeds under different types of fertiliser: mineral
(ammonium nitrate, simple superphosphate, potassium chloride); organic (faeces,

green manure, humus); foliar (phosphorus chelate, potassium chelate, Growth
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concentrate); determination of the intensity of contamination, the coefficient of
accumulation and the danger of lead, cadmium, zinc and copper in the vegetative
mass and seeds of milk thistle; and ecological and economic assessment of the
results.

The scientific novelty of the results obtained was to study the intensity of
accumulation of heavy metals (lead, cadmium, zinc, copper) by milk thistle, its
quality and yield under different mineral and organic fertilisation of grey forest
soils in field crop rotations of intensive agriculture of the Right-Bank Forest-
Steppe. The intensity of accumulation of lead, cadmium, zinc and copper in the
vegetative mass and seeds of milk thistle under its mineral, organic and foliar
fertilisation in the conditions of intensive farming was improved.

According to the results of the research implementation, production tests on
the effectiveness of foliar nutrition of milk thistle were confirmed. In particular,
foliar feeding of milk thistle with Growth Concentrate, Phosphorus Chelate,
Potassium Chelate resulted in a decrease in the concentration of heavy metals,
improvement of the quality of vegetative mass and seeds compared to the use of
mineral fertilisers. The results of the research have been tested in production and
implemented on the farms of FITOSVIT LTD (Yakushyntsi village, Vinnytsia
district) and Dzyaliv Farm (Kamianohirka village, Zhmerynka district). Soil
fertilisation and foliar feeding of milk thistle with minimal accumulation of heavy
metals by vegetative mass and seeds under intensive farming was scientifically
substantiated and recommended, which is important in an integrated approach to
solving an important social problem - providing the population with high-quality
and safe medicinal plant materials.

The research on the topic of the dissertation was carried out during 2017-
2020 on grey forest soils in the conditions of the Right-Bank Forest-Steppe in
Vinnytsia region.

It was found that when growing milk thistle under intensive farming
conditions, the MPC of lead, cadmium, zinc and copper in its vegetative mass and

seeds was exceeded, and the intensity of accumulation of these metals in the



8

vegetative mass and seeds of milk thistle depended on the level of soil
contamination with these elements.

It was found that fertilisation of soils and foliar feeding in the cultivation of
milk thistle increased the yield of vegetative mass and the number of seeds in an
increasing sequence: mineral fertilisers, organic fertilisers and foliar feeding. Soil
fertilisation with mineral fertilisers (ammonium nitrate, simple superphosphate,
potassium chloride, NPK fertiliser mixture) contributed to higher removal of lead
with the vegetative mass and seeds of milk thistle — from 52,2% to 2,14 times,
cadmium — from 41,9% to 3,5 times, zinc — from 20,1% to 2,6 times and copper —
from 10,2% to 2,3 times compared to the variant without fertilisation.

It was found that the highest removal of heavy metals (lead, cadmium, zinc
and copper) was observed when fertilizing soils with nitrogen fertilizers, and
fertilizing soils with organic fertilizers (humus green manure and green manure)
increased the removal of lead from the soil by milk thistle — from 3,9% to 42%,
cadmium — from 3,2% to 58%, zinc — from 13,6% to 2,03 times and copper — from
24,5% to 60,7% compared to the variant without fertilisation.

It was found that foliar fertilisation of milk thistle (Growth concentrate,
Potassium chelate and Phosphorus chelate) increased the removal of lead from the
soil by 11,7% to 69,7 times, cadmium by 0,6% to 2,1 times, zinc by 6,3% to 45,5%
and copper by 10% to 38,3% compared to the variant without fertilisation.

It was found that at the content of 0,7 mg/kg lead, 0,09 mg/kg cadmium,
1,2 mg/kg copper and 3,9 mg/kg zinc in grey forest soils, the MPC of these
toxicants in milk thistle seeds (vegetative mass) was exceeded.

A high coefficient of accumulation of lead, cadmium, zinc and copper in the
vegetative mass and seeds of milk thistle was found. Thus, the coefficient of
accumulation in the vegetative mass of milk thistle was on average 16,5 for lead,
7,0 for cadmium, 0,48 for copper and 3,9 for zinc, and 2,4, 27, 15,4 and 7,2 for
seeds, respectively.

It was found that with a yield of 40 t/ha of vegetative mass and 0,45 t/ha of
seeds of milk thistle, each hectare of land is removed up to 518,3 g of lead, 25,3 g
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of cadmium, 1725,9 g of zinc and 31,8 g of copper. When fertilising soils with
mineral (NgoPeoKeo), organic (humus, defecate, mustard) fertilisers and foliar
feeding (Phosphorus-chelate, Potassium-chelate, Growth-concentrate), the highest
yield of milk thistle seeds was observed when using mineral fertilisers (NgoPgsoKeo).
In particular, the following sequence was observed in terms of the increasing
influence of soil fertilisation and foliar feeding on the yield of milk thistle seeds:
Potassium chelate — Phosphorus chelate — Growth concentrate — defecate —
green manure (mustard) — humus — NgoPgoKeo.

It was found that the lowest coefficient of accumulation of heavy metals in
milk thistle seeds under fertilisation of soils with mineral fertilisers was observed
when using a mixture of fertilisers NgoPeoKso (ammonium nitrate, simple
superphosphate, potassium chloride).

An increasing sequence of influence on the coefficient of accumulation of
lead in milk thistle seeds was established: mixture of mineral fertilisers — simple
superphosphate — potassium chloride — ammonium nitrate; for cadmium: a
mixture of mineral fertilizers — potassium chloride — simple superphosphate —
ammonium nitrate; for zinc: a mixture of mineral fertilizers — simple
superphosphate — potassium chloride — ammonium nitrate; for copper: a mixture
of mineral fertilizers — simple superphosphate — potassium chloride —
ammonium nitrate.

It has been determined that fertilisation of soils in milk thistle cultivation
with organic (humus, defecate) and green (green manure) fertilisers increases the
coefficient of accumulation of lead, cadmium, zinc and copper in its vegetative
mass and seeds. The following sequence of fertilisers was determined in terms of
their increasing influence on the intensity of heavy metal accumulation by the
plant's vegetative mass and seeds: green manure — defecate — humus. The lowest
rate of heavy metal accumulation coefficient was observed when growing milk
thistle after green manure (mustard).

It was found that the lowest coefficient of accumulation of heavy metals in

milk thistle seeds was observed when using Potassium chelate and zinc —



10

Phosphorus chelate.

The sequence of increasing influence on the coefficient of accumulation of
heavy metals in milk thistle seeds under foliar feeding with lead was determined:
Potassium chelate — Phosphorus chelate — Growth concentrate; for cadmium:
Potassium chelate — Phosphorus chelate — Growth concentrate; for zinc:
Phosphorus-chelate — Potassium-chelate — Growth concentrate; for copper:
Potassium chelate — Phosphorus chelate — Growth concentrate.

It was calculated that fertilisation of milk thistle with mineral fertiliser
(NeoPsoKeo) increased the level of profitability by 1,31 times, organic fertiliser
(humus) by 1,31 times, and green manure (mustard) by 1,05 times, defecate — by
1,05 times, organic-mineral fertiliser Growth - concentrate — by 1,07 times,
chelated fertilisers (Phosphorus-chelate, Potassium-chelate) — by 1,1 times and
1,06 times, respectively, compared to the variant without fertilisation.

It was found that the highest intensity of heavy metals (lead, cadmium, zinc
and copper) removal from the soil during milk thistle cultivation was observed
when using humus.

Key words: milk thistle, cultivation, soil, fertilizers, heavy metals, lead,
cadmium, zinc, copper, seeds, accumulation factor, hazard factor, concentration,

yield, phytoremediation.
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CIIMCOK ONYBJIKOBAHUX MPAIb 3A TEMOIO JIUCEPTAIIII

CrarTs B HayKoBOMY (paxoBOMY BHAAHHI, 10 IHAEKCYETHCS B MiKHAPOAHI
HaykoMmeTpuuHiil 6a3i Web of Science

1. Razanov S.F., Tkachuk O.P., Razanova A.M., Bakhmat M.I.,
Bakhmat O.M. Intensity of heavy metal accumulation in plants of Silybum
marianum L. in conditions of field rotation. Ukrainian Journal of Ecology. 2020.
Vol. 10 (2). P. 131-136. Doi: 10.15421/2020_75. (0,8 opyx. apk., ocobucmuii
BHECOK: GIOIOPAHO 3DPA3KU B8€2eMAMUBHOI MACU MA HACIHHA 015 1aO0OpaAmopHO20
ananizy, 300UCHEHO aHANI3 HAKONUYEHHSI BAJICKUX Memaiié po3moponuiero

nasmucmoro — 0,2 opyk. apx.).

Crarri y HaykoBHX (paxoBUX BHAAHHAX Y KpPaiHU KaTeropii «b», BKIO4YeHUX

10 MizKHApoaHOI HaykoMeTpu4HOI 0a3u JaHuX (Index Copernicus)

2. Pazanop C.®., Hacrosma A.M. EdexkTuBHICTb BHpOIIYBaHHS Ta
BUKOPUCTAHHS JIIKAPCHKUX POCIMH B CYYaCHHX CKOJIOTIYHMX YMOBax TOBKLIJIS.
Cinvcoke cocnooapemeso ma aicienuymeso. 2017. Ne 6 (T. 2). C. 141-149. (0,7 opyx.
apk., 0cooucmuil 6HecoK. NPOBeOeHO aHaNi3 6NAUBY JIKAPCbKUX POCIUH HA
OpP2aHI3M JIIOOUHU 3 BUBHAUEHHAM iX poJli y ni08UWeHHI be3neKu ClibCbKo20Cny2iob
— 0,4 opyx. apx.).

3. Tkauyx O.I1., PazanoBa A.M. IlopiBHsIbHA OIIHKA HAKOMUYEHHS Zn
po3topomniiero wisiMucToro (Silybum Marianum) 3anexHo BiJl BUy MiHEpaJIbHHUX
n00puB. Aepoexonocivnui xcypuan. 2020. Ne 1. C. 98-103. DOI: 10.33730/2077-
4893.1.2020.201278. (0,7 opyx. apk., ocobucmutl 6necok: 30iICHEHO NOPIGHSIbHY
OYIHKY HAKONUYEHHS YUHK)Y PO3MOPONULEI0 NISAMUCHOIO 30 PI3HO20 MIHEPATbHO2O
yoobpenns — 0,35 opyk. apk.).

4. Txauyk O.I1.,, PazanoBa A.M. IHTeHCHUBHICTH, HakonuyeHHs Pb y
BEreTaTUBHIM Maci Ta HaciHHi postopommri tmisMuctoi (Silybum Marianum).

Bicnux Ymancokoeco nayionanvhnoco yuisepcumemy caoisHuymesa. 2020. No 1.

C.109-112. DOI: 10.31395/2310-0478-2020-1-109-112. (0,8 opyx. apx.,


https://doi.org/10.33730/2077-4893.1.2020.201278
https://doi.org/10.33730/2077-4893.1.2020.201278
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ocobucmuii  6HECOK: BU3HAYEHO IHMEHCUBHICMb HAKONUYEHHS COUHUIO Y
BecemamuBHil. Maci po3moponuti WIAMUCMOL 3ANeHCHO 8I0 YMO8 MIHEepaIbHO20
arcusnennsi — 0,4 opyk. apk.).

5. Pazanop C.®., Txkauyk O.[l., Pa3zanoBa A.M. IHTECHCHUBHICTb
HAKOMMYEHHS BAXKKUX METAJIB JIUCTKOBOIO MAcOI0 PO3TOPOIII MIAMUCTOI 3a il
yIOOpeHHS HOBITHIMU nmoOpuBamu. Aepoobionoecis. 2020. Ne 2. C.152-159.
DOI: 10.33245/2310-9270-2020-161-2-160-167. (1,0 opyx. apk., ocobucmuii
BHECOK: 3aNnpONOHOBAHO GUKOPUCNAHHS OKDEMUX XeAamHux 000pue OJisl 3HUNCEHHS
3a0pYOHeHHs. TUCMKOB0I MACU pPO3MOPONULL NAAMUCMOL BANCKUMU Memaniamu,
8i0IOPAHO 3paszKu 6e2emamueHoi Macu ma HACIHHA 011 1aO0pPamopHO20 aHANi3) —
0,4 opyk. apx.).

6. Pazanmop C.D., PazanoBa A.M. I[HTCHCUBHICTL HAKOIIMYCHHS
PO3TOPOINIICIO IJIAMUCTOK0 MiJi B yMOBaX MOJOBUX CiBO3MIH. Cinbcbke
eocnooapcmeo  ma  aicishuymeo.  2020. N 2 (17). C. 177-187.
DOI: 10.37128/2707-5826-2020-2-16. (0,7 opyk. apk., ocobucmuii 6HecoK:
BU3HAYEHO KOoeqiyieHm HaKONnuuyeHHs ma Hebe3neku Miol y eecemamuéHitl Maci
posmoponui nismucmoi — 0,4 opyk. apk.).

/. PazanoB C.D., PazanoBa A.M., Ilignyona A.M., Tycak O.b.
[HTEHCUBHICTh HAKOMWYEHHS BaXKKMX METaliB Yy BEreTaTMBHIM Maci Ta HaClHHI
pO3TOpOMII  IJISMUCTOI 3a PI3HOTO OpraHiuHoro ynoopenHs. Cinbcbke
eocnodapcmseo  ma  nicisnuymeo. 2021. Ne 1 (20). C. 211-223.
DOI: 10.37128/2707-5826-2021-1-16. (0,8 opyk. apk., ocobucmuii 6HecOK:
301liICHEHO NOPIBHANbHY OYIHKY HAKONUYEHHS BANCKUX MemAlié po3moponuiero
RISAMUCMOI0 3a y0obpenns it oepexamom — 0,3 Opyk. apk.).

8. CuitmHchkuii B.B., Tkauyk O.I1, PazanoBa A.M., Kopynsk O.Il.
EdextuBHicth (ditopemenianii 3a0pyJHEHOTO BaXKUMH METallaMU IPYHTY 3a
BUPOIIYBaHHs po3Toporili missMucToi. Citbcoke 2ocnodapcmeo ma JiCi@HUYMEO.
2023. Ne 1 (28). C. 164-171. DOI: 10.37128/2707-5826- 2023-1-11. (0,5 opy«.

apx., ocooucmuil 6Hecok: 30ilICHEeHO aHani3 epekmusrnocmi gimopemediayii cipux
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JIICOBUX TPYHMIB NPU SUPOUYBAHHI POZMOPONUUL NIAMUCIOL 3d MIHEPAlIbHO20 mda

opeaniunoeo it yooopenns — 0,2 opyk. apk.).

CrarTd B iHO3eMHOMY HAYKOBOMY MEPiOAUIHOMY BHAAHHI,
siKe IHAeKCYEThCSl Y MIXKHAPOHi HAyKOMeTpU4Hii 0a3i
9. Razanov S.F., Razanova A.M., Amons S.E., Gutsol G.V. Yield, chemical
composition and the level of accumulation of heavy metals in the vegetative mass
and seeds of milk thistle (Silybum marianum L.) in different types of organic
fertilizer. Ecology, environment and conservation (Eco. Env. & Cons.). 2021.
Vol. 27 (4). P. 1609-1617. (0,9 opyk. apk., ocobucmuii 6Hecok: 30ilICHEHO OYIHKY
BNJIUBY  OP2AHIUHO20 VOOOPEHHs HA  YPOdCAUHICMb, XIMIYHULL CKIA0 ma
IHMEeHCUBHICMb HAKONUYEHHS CE8UHYI0, KAOMIl0, YUHKY ma MIOi )y 8e2emamugHill

maci ma Haciuui posmoponuii nasimucmoi — 0,3 Opyk. apx.).

HaykoBa npaus, sika 3acBiguye anpo0auniro MarepiajiB qucepramii

10. Razanov S., Razanova A., Kutsenko M. Assessment of the intensity of
accumulation of lead and cadmium in leaves and seeds when using different types
of fertilizers. German International Journal of Modern Science. 2021. Ne 10. P. 4-
7. DOI: 10.24412/2701-8369-2021-10-2-4-7. (0,5 opyx. apk., ocobucmuii énecox:
30IUCHEHO OYIHKY 8NAUBY 000PUB HA HAKONUYEHHS. CBUHYIO V 8e2eMAMUBHIU MACI

ma Haciuui posmoponui nasimucmoi — 0,2 opyk. apk.).

Ini BugiHHS (Te3M qJ0moBiaeit)

11. PazanoBa A.M. Hakommuennss PD y BereratmBHiii Maci Ta HaciHHI
PO3TOPOMIII IUIIMUCTOI BUPOIIEHOT B yMOBaX CyYaCHHUX CIBO3MIH. PecioHanvHi
2€0eK0N02IYHI npobiemMu 8 yMo8ax Cmanio2o po36UMKY:. 30IDHUK HAYKOBUX NpAYb
Yemeepmoi  MidcHapoOHOi  Haykoso-npakmuuHoi Kougepenyii (PiBue, 22-
24 Bepecus 2020 p.). I'onoa peaxosn. npod. JI.B. Jluko [Ta in.]. PiBHe: BunmaBenp
O. 3eHb, 2020. C. 153-156. URL: https://kegt.rshu.edu.ua/
images/dustan/2020/zb_20.pdf (0,1 opyx. apx.).


https://doi.org/10.24412/2701-8369-2021-10-2-4-7
https://kegt.rshu.edu.ua/%20images/dustan/2020/zb_20.pdf
https://kegt.rshu.edu.ua/%20images/dustan/2020/zb_20.pdf
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12. PazanoBa A.M. SIKicTh BereTaTMBHOI MacH PO3TOPOIII TISIMHCTOL
BHPOIIIEHOI B YMOBax JIOKAJIBHOTO 3a0pyIHEHHS TEPUTOPiN BAXKKHUMH METaTaMHU.
The 6th International scientific and practical conference «Scientific achievements
of modern society». (February 5-7, 2020). Cognum Publishing House, Liverpool,
United Kingdom. 2020. P. 1088-1094. (0,5 opy«x. apk.).

13. PazanoBa A.M. BmimB pi3HOTO OpraHiyHOro yjaoOpeHHS Ha
HAKOIMYEHHS Ba)XKMX METaJIiB y HacCiHHI po3Topormmn mismuctoi (Silybum
marianum L.). «VinSmartEco».: 36ipuux mamepianie |l Mixchapoonoi naykoso-
npakmuunoi xoughepenyii (Binaung, 20-21 tpaBus 2021 p.). Binnung: K3BO
«BinHuIpKa akageMis 6e3nepepsHoi ocBitiy. 2021. C. 90-92. (0,2 opyx. apk.).

14. PazanoBa A.M. InteHcuBHicTh HakonudeHHs Cd po3ropormiiero
IUISIMUCTOIO 32 MIHEPAJbHOTO YAOOpEHHS IPYHTIB. Teopia i npakmuka po3eumky
A2PONPOMUCIOB020  KOMNJIEKCY  ma  CLIbCbKUX — mepumopiti:  Marepiand
XXIII mixkHap. Hayk.-mipakT. popymy, 4—6 >xoBT. 2022 p. JIbBiB, C. 258-261.
(0,2 opyx. apk.).

15. Cuituaceknii B., PazanoB C., PazanoBa A., Jlotoupkuii P.,
[Mpuiimak FO. HakonuueHHs BaXXKKUX METAJIIB PO3TOPOMIIOK uissMucToro (Silybum
marianum |.) 3a opraHiuHOrOo ymOOpEHHS CipUX JIICOBUX TIPYHTIB. Teopis i
APAKMUKA PO38UMKY ACPONPOMUCIOB020 KOMNIEKCY MA CilbCbKUX MepUmopiu :
matepianu XXIV mixHap. HayK.-TipakT. popymy, 4—6 xxoBT. 2023 p. JIbBiB, 2023.
C. 189-191. (0,2 opyk. apk. ocobucmuil 6HecOK: 30IUCHEHO OUIHKY GNIUBY
Op2aHIYHO20 YOOOPEHHS HA [HMEHCUBHICMb HAKONUYEHHS BANCKUX Memanie y

ucmKositl maci ma nacinui posmoponwi nasmucmoi — 0,1 opyk. apk.).
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BCTYII

BaxxnuBuM coliabHUM 3aBJIaHHSIM ChOTOJICHHS € 3a0€3MeUeHHsI HACeICHHS
BHCOKOSIKICHOIO ~ POCIIMHHOIO ~ CHPOBHHOIO TPOAOBOJBUOTO 1  JIKYBaJbHO-
poh1IIaKTUIHOTO CIPSIMYyBaHHS.

BigomMo, 1o Ha SKICTh POCIMHHOI CHPOBUHU T[I€BHUU BIUIUB MAae€
cepefoBHIe 1i BUPOOHUIITBA, OCOOJMBO CTaH TIPYHTIB, fAKI € JKEpeIoM
HAJXO/DKCHHS JKUTTEBO-HEOOXITHUX PEUYOBUH Y JAHIIOTY «IPYHT — pPOCIMHA —
Oprasi3Mm JOJuHN». BHacminok iHTeHcu@ikalii ramysi CiIbChKOTO TOCIOAApCTBA
Ta TEXHOTEHHOI [IsUIbHOCTI HaceJIeHHs Cy4YacHUW CTaH TIPYyHTIB 3a3Ha€
HEraTUBHOT'O BIUIMBY, IIO CYHNPOBOJKYETHCS 3POCTAIOUUM PIBHEM 3HIDKEHHS iX
pPOAIOYOCTI Ta 3a0pyAHEHHSM pPI3HUMU TOKCHKAaHTaMH. 30KpeMa, 1HTEHCHUBHUM
cUCTEMaM 3eMJIepOOCTBa NMPUTaMaHHE OOMEXEHHS KIJTLKOCTI KYJIBTYpP y CIBO3MiHI,
BHUCOKHM pIBeHb XiMi3allli (BUKOPHUCTAHHS MIHEpaJIbHUX JTI00pUB, 3ac001B OOPOTHOU
3 Oyp’ssHaMM, XBOpoOaMU Ta IIKIJHUKAaMH POCIMH) TOHIO. 3a TaKUX YMOB
CIOCTEPIraeThCsl 3aKUCIEHHS IPYHTIB, 3HM)KEHHS TyMYCy, PO3BHUTOK €pO31IHHX
MPOIIECIB, 3a0pyAHEHHSI PI3HUMH TOKCUKAHTAMH, 30KpEeMa, BOXKKHMH MeETaJlaMH,
10 3HIKYE SKICTh Ta 0€3MEeKy POCIMHHOI CHPOBUHHU.

Bucokuii iHTEepec i1 HayKd 1 NPAKTUKHU MPEACTaBISIOTh POCIMHHU, 32
JOTIOMOTOI0  SIKMX MOKJIMBO TOJIIMIIUTUA CTaH 3a0pyJHEHUX IPYHTIB ILISIXOM
BUHECEHHS 3 HUX TOKCHKAaHTIB, 30KpeMa, BaXKKUX MeTaniB. Cepea Takux pOCIHMH
HEOOXITHO BHJUIMTH PO3TOPOIIIY IUISIMUCTY, SIKa XapaKTEPU3YEThCS BUCOKUM
pIBHEM HAKOIMWYEHHS BaXXKHUX METANIIB Y CBOil BereTaTUBHIN Maci. ToMy BUHUKae
noTpeda y MOCTIHHOMY KOHTpPOJI 32 BMICTOM TOKCHKAHTIB Ta OCOOJMBOCTSIMH iX
HAKOIWYEHHS Y POCIMHHIN CUPOBUHI, y TOMY YHCI1 W PO3TOPOMILI IJISIMUCTOT.

AKTyaJbHICTh TeMH. 3pOCTaHHS MOMHUTY Ha POCIWHHUIBKY JIKapChKy
CHUPOBUHY BHKJIMKAJIO OTPeOy y 30UIbIIeHH] 00CATIB 11 BUpoOHHLTBa. Buxoasuu 3
1[bOTO, BUPOIIYBAaHHS JIIKAPCHKUX POCIMH IHTETPYEThCA Y Cy4aCHUX CiBO3MIiHaX
CUTBCHKOTOCTIOAPCHKOTO BUPOOHHUIITBA.

OnHiero 3 JIKAPChKUX POCIWH, SIKA aKTUBHO BIIPOBAKYETHCS y MPOIEC



19

BUPOIIYBaHHS B YMOBax CUIbCBKOIOCIOJIApPChKUX CiBO3MiH IIpaBoOepexHoro
Jlicoctenny € posroporma rmismucta (Silypum marianum L.). OcHoBHUMHU
(dhapMakoJIOTIYHUMHU BIACTUBOCTSAMU il HACIHHS € (hJIaBOJITHAHU, TakKi SK CHIIOIH,
CWIiIi1aHiH, CcUiiXpucTuH. OKpIM 1OTO, B HACIHHI PO3TOPOMII IJISIMUCTOT
NpUCYTHI (GJIaBOHOIMM (KBEPIETHUH, TAaKCH(OJIH Ta 1H.), aJIKaJIOinH, CAIOHIHH,
CJIN3, CMOJIM, OpTaHiYH1 KUCIIOTH, BiTaMiH K, TipkoTH, KupHA 0isl, O17IKOBI Ta 1HIIT
pedoBuHHU. JlaHi CKIaJ0BlI HACIHHS POCIMHH BOJIOAIIOTH MPOTHU3ANAIBHUMH,
renaTonpOTEeKTOPHUMH, IMyHOCTUMYJTIOIOUHUMH, MPOTUBIPYCHUMH,
MPOTUITYXJIMHHUMH, >KOBYOTIHHUMH Ta IHIIMMH BJIACTUBOCTAMH, 110 3YMOBHUJIO
HOT0 BUKOPUCTAHHS y MEIUIIMHI.

Bonnouwac  BizjoMo, 1m0  po3Topoliia  IUISIMHCTa €  e(DEKTUBHUM
diTopeMeniaHTOM Yepe3 BHUCOKE HAKONWYEHHS PI3HUX TOKCHKAHTIB, 30KpeEMa,
BAKKMX METaliB, KOHIIEHTpallsl SAKUX B CHPOBUHI JIaHOI POCIMHH MOXKE
NEepeBUIyBaTH y JACKUIbKa pa3iB BMICT iX y IpyHTax. BukopucrtaHHs Takoi
CUPOBUHM JIJII BHUTOTOBJICHHSI JIIKAPCHKUX TMpENapariB 3HIKYE KOPHUCTh 1X
3aCTOCYBaHHA Ta MOXKE, HaBMaKH, 3aBJATH OLIBIIOL IIKOJIHU JJI OpraHi3my.

BuByeHHI0O 0COOIMBOCTEN BUPOIIYBaHHS PO3TOPOIIII IUIIMUCTOT  Ta
Oe3MeKH JIKapChbKOI CHUPOBUHU TMPUCBATUIM HAyKOBl Mpall BYEHI, 30KpeMa,
FO.A. Binssewrkuii (2010), B.4. Xowmina (2011-2015), M.3. Kopusk (2013-2020),
T.B. Mip3oesa (2013-2020), B.B. I'amaronosa (2015-2020), B.A. Tapactok (2015-
2022), 10.A. Huxutiok (2016), O.C. Jlem’staiok (2022) Ta iH.

BpaxoByroun cydacHuUW CTaH CUIbCHKOTOCIIOJAPCHKUX YTigh B YyMOBaXx
IHTEHCUBHOTO 3eMJIEpOOCTBa, SKHUM TpUTAMaHHA 3pOCTal04a 1HTCHCHUBHICTH
3a0pyaHEHHS iX BaXXKMMM METajaM{ BHACJIJ0OK BHUCOKOI XiMi3allii, 10 CTBOPIOE
MIEBHI 3arpo3U OJCPKAHHS €KOJIOTIYHO O€3MeYHOi JIIKapChbKO1 CUPOBUHM, BUHUKAE
HEOOXIJTHICTh Y BUBYEHHI SKOCTI Ta O€3MEKH PO3TOPOIII IUIAMHUCTOI, OJep KaHOi
3a TaKMX YMOB, 1110 1 BU3HAYA€ aKTYaJIbHICTh TEMHU.

3B’A30K Ppo0OTH 3 HAYKOBUMH MNpOrpaMaMu, IUIAHAMHM, TeMaMH.
Huceprariitna poO60oTa BHKOHAaHa BIAMOBIAHO A0 TUIAaHY HAyKOBHUX JOCIIJIKEHb

JIBBIBCHKOTO HAITIOHAJIILHOTO YHIBEPCUTETY MPUPOJIOKOPUCTYBAHHS 1 € CKJIaI0BOIO
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3aBJaHHS HAayKOBO-JIOCTITHUX poOIT JIbBIBCHKOrO HAIllOHAJIBLHOTO YHIBEPCUTETY
NPUPOAOKOPUCTYBaHHA: «P03poOUTH CcHUCTEMY TOKa3HHUKIB €KOOE3MEeUHOro
¢GyHKI[IOHYBaHHSl arpojaHamadTiB Ta 3aXOAM ONTHUMI3AIll SIKOCTI JOBKULIA B
yMOBaxX aHTPOINOTE€HE3y Ta 3MiH KIIMary 3axiJHOTO PErioHy YKpaiHu»
(Ne nepxaBHOi peectparii 0116U003174) Ta BiHHWUIBKOTO HaIiOHAJILHOTO
arpapHoro yHiBepcutery: «OnTumiszailis croco0iB MiABUIICHHS SKOCTI 1 Oe3MeKu
MPOJYKIlIi POCIMHHHUIITBA B YMOBaX 3a0pyIHEHHS CUIbCHKOTOCIOAAPCHKUX YTib
BiHHMYYMHHA PI3HUMH TOKCHKAHTaMH 3YMOBIIEHOTO IHTEHCU(IKAIIEIO Taly3i»
(Ne nepxaBHoi peectpamii 0121U109037), B Mexkax SKAX aBTOPOM BHBYCHO
HAKOIMWYEHHSI BAKKUX METAJIB POCIMHAMHU PO3TOPOMIII IJISIMUCTOI 32 yA0OpEHHS
IPYHTIB MIHEpPAJIbHUMH, OpPTraHIYHUMHU Ta JUCTOBUMHU JOOpUBaMH B yMOBax
IHTEHCUBHOTO  3emJiepoOCTBa,  3MIMCHEHO  €KOJOro-€KOHOMIUYHHN  aHaii3
BUKOPUCTAaHHS MIHEpPAJIbHUX, OPraHIYHUX Ta JIMCTOBUX JOOPUB MPHU BUPOLTYBAHHI
PO3TOPOIIIII MIIMUCTOX.

Mera # 3aBAaHHAA JOCJiIKeHb. Memorw nucepTariiiHoi pPoOOTH €
BUBYCHHS IHTEHCUBHOCTI HAKOMUYEHHS BaXXKUX METAIIB  PO3TOPOINIICIO
IUIIMUCTOI0 Ta e(EeKTUBHOCTI (iTopemeniallii Cipux JICOBUX TIPYHTIB 3a iX
MIHEpaJIbHOT0, OPraHivHOTo yoopeHHs B yMoBax Jlicocremy IIpaBobepexHoro.

JIist TocsATHEHHSI MeTH OYJ10 BU3HAYEHO HACTYIHI 3d80AHHS:

- TPOBECTH OI[IHKY 1HTEHCHUBHOCTI HAKONMHYEHHS BaXXKUX METaIIB
BETrE€TaTUBHOIO MAacCOI0 Ta HACIHHAM PO3TOPOIIII IUIIMHUCTOI BUPOIIEHOI 3a PI3HOI
IHTEHCUBHOCTI 3a0py/IHEHHS IPYHTIB;

- IOCTITUTH €PEKTUBHICTH (piTOpeMemialli CliIbChKOTOCTIOaPChKUX TPYHTIB
IIPU BUPOLILYBaHHI PO3TOPOMILI IIIMHUCTOT;

- BCTAHOBUTH 1HTCHCHBHICTh HAKOITMYEHHS CBHHITIO, KaJMit0, IIMHKY, MiJll Y
BEreTaTUBHIA Maci Ta HACIHHI PO3TOPOIII TJIIMUCTOI, PIBEHb YPOXKAMHOCTI Ta
AKICTh TI TPOAYKINI 3a MiHEpaJIbHOIO yIOOpeHHs TIPYHTIB (aMiadHa CeliTpa,
cynepdocdar mpocTHid, Kamii XJIopucTuid, KoMiuiekcHi 100puBa NgoPeoKeo);

- JOCJIIIUTH 1HTEHCUBHICTh HAKOMWYEHHSI BAXKKHUX METalIB Y BereTaTUuBHIN

Maci Ta HaCiHHI PO3TOPOIIIII TJIIMUCTOT 3a i1 OpraHigHOro yAoOpeHHs (TeperHii,
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cujaepartu, aedekar,

- BU3HAUUTHU IHTEHCUBHICTh HAKOMHUYEHHS BAXXKUX METANIB y BEreTaTUBHIN
Maci Ta HaCiHHI PO3TOPOIIIi IIAMHUCTOI 332 IT03aKOPEHEBOro I KUBJICHHS (PocT-
koHIieHTpat, Pochop-xenar, Kamiii-xenar);

- TPOBECTH €KOJIOTO-€KOHOMIYHY OIlIHKY BHPOIILYBaHHS PO3TOPOIIII
IUIMHCTOI B YMOBaX CUIbCBKOTOCIIOAAPCHKUX  YTiAh 3a 1HTEHCHBHOTO
3emMiIepoOCTBa.

06 ’exm 0ocniodcen s — TIPOIIECH TPAHCIIOKAIlll BAXKKUX METaJIiB B CUCTEMI
IPYHT — pOCJIMHA (PO3TOPOIMINA TUISIMUCTA), 11 YpOKAHHICTh 3a MIHEPAJIbHOIO Ta
OpraHiYHOro YAOOpPEHHS IPYHTIB Ta MO3aKOPEHEBOTO Mi/HKUBJICHHS B yMOBax
IHTEHCUBHOTO 3eMJIEPOOCTBA.

Ilpeomem Oocniodxcennss — IHTEHCUBHICTh HAKONMUYEHHS, KOEQIIIEHT
HAaKOMMYEHHS 1 HeOe3MEeKU CBUHIIIO, KaJIMII0, [IMHKY Ta MiJll Y BereTaTUBHINA Maci,
HACIHHI PO3TOPOMIII TIIMHUCTOI.

Memoou  oocnioowcenns. Jnd BHKOHAHHS  3aBIAaHHSA  JOCHIIKCHHS
BUKOPUCTOBYBAJIMCS HACTYNHI METOJM: aHANITUYHUN (OmJIsiA  JITepaTypH,
y3arajJibHeHHsl BIOMOi MpoOsiieMaThku); 1HAYKIIT ((popmMyBaHHS BHCHOBKIB 1
peKoMeHAaIlli BUPOOHMIITBY); TMOJbOBI (BUSIBJIECHHS HACTIJKOBUX 3B SI3KIB
BUPOIIYBaHHSI PO3TOPOIIIII IUIIMUCTOT 32 PI3HUX BUJIB YIOOpPEHHS); J1a00paTOpHi
(BU3HAUCHHS KOHIIEHTpAIlil TOKCUKaHTIB-3a0pyAHIOBAaUiB y BEreTaTWBHIN Maci Ta
HAClHHI); cTaTUCTH4YHI (OloMeTpuuyHa 0OpoOKa OAep>KaHUX Pe3yNbTaTiB);
BUpPOOHMYA arrpoOarris.

HaykoBa HOBHM3HA oJiep:KaHUX pPe3yJabTaTiB. Y pe3yibTaTi TEOPETUYHOTO
aHaii3y Ta NPOBEICHHUX TOJbOBUX 1 JaOOPATOPHUX JIOCHIIKEHb BHBYEHO
IHTCHCUBHICTh HAKONMWYEHHSI Ba)XKUX MeETajliB (CBUHEIb, KaJaMil, ITMHK, MIiJb)
PO3TOPONIICIO TUISIMUCTOIO, 11 SIKICTh Ta YPOXKANUHICTH 32 PI3HOIO MIHEPAJIBHOTO i
OpPraHIYHOTO YJOOPEHHS CIpUX JICOBUX IPYHTIB B YMOBaxX MOJIbOBUX CIBO3MIiH
1HTeHCUBHOTO 3emiiepoocTBa [IpaBobepexnoro Jlicocrery.

Bnepuwe:

- MPOBEJCHO OIIHKY €KOJIOTIYHOiI OE€3MEeKH BEreTaTMBHOI MAacH 1 HACIHHSA
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po3TOpomI TUJIIMUCTOI BHUPOIIEHOI 3a PI3HOrO piBHS 3a0pyJHEHHS TIPYHTIB
BOKKHUMU METAJIaAMH;

- BUBYCHO HAKOTIMYCHHS BAXKKUX METATIB BET€TATHBHOIO MAaCO0 1 HACIHHAM
PO3TOPOMII TUIIMUCTOI, X YPOXKaMHICTh Ta SKICTh 3a MIHEPAJIbLHOIO yJA0OpPEHHS
(amiauna cemitpa, cynepdocdat npoctuid, kKamii ximopuctuid, NgoPeoKeo);

- JOCHI/DKEHO BIUIMB OpraHiyHOro yaoOpeHHs (meperHid, cuaeparu,
nedekar) Ha IHTEHCHBHICTh HAKOMTMYEHHS BAKKUX METaJIiB Y BEreTaTUBHIN Maci Ta
HACIHH1 PO3TOPOIIII TUISIMUCTOT, IX YPOXKalHICTh Ta SIKICTh;

- BHUBYEHO BIUIMB T03aKOPEHEBOr0 IMIPKUBICHHA Ha I1HTEHCUBHICTD
HAKOIMWYEHHSI BAXKKUX METAIIB y BEreTaTuBHIA Maci Ta HACiHHI PO3TOPOIIIIII
IUISIMUCTOI, 1X ypOKaiHICTh Ta SIKICTh;

- BU3HAUEHO MIHIMAJIbHE HAJXO/KEHHS BAXXKUX METAJiB Yy BEr€TaTUBHY
Macy 1 HaClHHS PO3TOPOMIII TUIIMUCTOIL 3aJI€KHO BiJ] MIHEPAJILHOTO, OPraHIYHOTO
yIOOPEHHS Ta MO3aKOPEHEBOTO IMiI>)KUBIICHHS.

Yoockonaneno 3HMKEeHHS 1HTEHCHUBHOCTI HAKOIMYEHHS CBUHIIO, KaaMIIo,
LIMHKY Ta MiJl Y BEreTaTWBHI Macl Ta HACIHHI PO3TOPOIIIl IUIIMHUCTOI 3a il
MIHEpPAJIbHOTO, OPTraHiYHOTO Ta TI03aKOPEHEBOTO MIIKUBICHHS B YMOBax
CUIBCHKOTOCTIOAAPCHKUX YT1b IHTEHCUBHOIO 3eMJIepOOCTBa.

Habyno nooanvuwioco possumky TPOTHO30BAHE HAKOMWYEHHS CBHUHIIIO,
Ka/IMit0, IIMHKY Ta MiJll BEr€TaTUBHOIO MAacOI0 1 HACIHHAM PO3TOPOIIII TISMHUCTOT
3a yaoOpeHHs MiHEpaIbHUMH, OPTAaHIYHUMHU Ta MO3aKOPEHEBOTO IMiKUBJICHHS B
YMOBAaX CUIbCHKOTOCIIOIAPCHKUX YT1/Ib IHTEHCUBHOTO 3€MJIEpOOCTRBA.

IIpakTHYHe 3HAYEHHS OJeP:KAHUX Pe3yJabTATIiB A0CHiAKeHb. Pe3ynbraTu
JOCIIIJIKEHb MPOUIIIIM BUPOOHUYY MMEPEBIPKY Ta BIPOBAIHKEHI B TOCMOAAPCTBAX
TOB «®ITOCBIT JIT» (c. fAxymenmi Binaunpekoro paiiony); ®I' «/[3saiB»
(c. Kam’stHoripka JKMepHUHCBHKOTO paiionHy).

Ha BupoOnuntBi B Mexax TOB «®ITOCBIT JITH» (c. Sxymeni
Binaumpkoro paifony) Oyiau BOpPOBAKEH! pe3yJabTaTH JOCHTIIKEHb 3 BUBUEHHS
BITMBY MO3aKopeHeBoro nipkuBieHHs (Poct-koHuenTpar, @ocdop-xenar, Kamiii-

XeJaT) Ha BPOXKAWHICTh, AKICTh Ta O€3MeKy JUCTKOBOT MAacH 1 HACIHHSI PO3TOPOIIIII
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IJISIMUCTOL.

3a pesynbTaTaMu BIIPOBAKEHHS JIOCHIKEHb MIATBEPHPKEHO BHPOOHMUI
BUIIPOOOBYBaHHS 110/10 €()EKTUBHOCTI MO3aKOPEHEBOTO MMiKUBJICHHS PO3TOPOIII
IUISIMUCTOI. 30KpeMa, 3a JIMCTKOBOIO IMiIKUBIICHHS PO3TOPOIII MisiMUucToi Poct-
KoHieHTpar, @Docdop-xemar, Kamif-xenar  cmocTepiraioch  3HWKEHHS
KOHIIEHTpAIlli Ba)KKUX METaJIIB, IOKPAILIECHHS SKOCTI BEreTaTUBHOI MacH 1 HaCIHHSA
MPOTHU BUKOPUCTAHHS MIHEPATbHUX TI0OPUB.

VY mexax O «/[3smiB» (c. Kam’snoripka XXmepuHncbkoro paiony) Oymu
BIIPOBAKECHI PE3yIbTaTH JIOCIIIP)KEHb 3 BUBYEHHS BIUIMBY PI3HOIO MIHEPAJIbHOTO
M1JPKUBJICHHS PO3TOPOIII TUIIMUCTOI HAa BpPOXKAMHICTB, SIKICTb Ta O€3MeKy
JIMCTKOBOI MacH 1 HACIHHS JAHOI POCJIMHH.

3a pesynbTaTaMu BIIPOBAKEHHS JIOCHIKEHb MIATBEPIKEHO BUPOOHMUI
BUNIPOOOBYBaHHS, 30KpeMa, 3a YIOOpPEHHS KOMIUIGKCHUMH MiHEpaJTbHUMU
noopuBaMu  (NgoPeoKep)  Tpm  BupoIlyBaHHI  PO3TOPONII  IUIIMHUCTOI
CIIOCTEPIraioch IMiJIBUILIEHHS YPOKalHOCTI ii BEreTaTUBHOI MAacH 1 HACIHHS, BMICTY
BaXKHUX METAJIIB (CBUHINIO, KaJIMIif0, IIMHKY, MiJi).

HaykoBo 0OrpyHTOBaHO Ta pPEKOMEHJIOBAHO BHUPOOHUIITBY YIOOPEHHS
IPYHTIB Ta MO3aKOPEHEBE MIJXKMUBJIEHHS PO3TOPOIIII IJISMUCTOI 3 MIHIMaJIbHUM
HAaKOIMYEHHSM BETETAaTUBHOI MAacOI0 Ta HACIHHSAM BaXKHX MeETaliB 3a
IHTEHCHUBHOTO 3eMJIEPOOCTBA, 0 MAa€ BAXKIWBE 3HAYEHHS TMPU KOMIUIEKCHOMY
MIIXOA1 70 BUPIMICHHS BaXKJIMBOTO COLIAJIBHOTO 3aBlIaHHS — 3a0€3MeyYeHHs
HACEJICHHsI IKICHOIO 1 0€3TMEeYHOI0 JTIKAPCHhKOI POCITMHHOIO CHPOBUHOIO.

BupornyBanas po3Topomnii TUISMHCTOI 3a KOMIUIEKCHOTO MIHEPaIbHOTO
yAOOpEHHSI IPYHTIB CHPUSIO OTPUMAHHIO HAMHUKYOTO KoedilieHTa HAaKOTTUYEHHS
CBUHIIIO, KaJIMit0, IIMHKY, M1l y HaciHHl — 1,4; 4,8; 9,2; 63,4, BiATIOBIIHO.

3a OpraHiuHoro yjaoOpeHHs TIPYHTIB TMpPU BHUPOIILYBAaHHI PO3TOPOIMII
IUIIMUCTOT HAWMHMKYMK Koe(IIIEHT HAKOMWYEHHS Y HaciHHI CcBUHIO — 1,2;
KanMmiro — 3,7; muHKy — 7,5; Miai — 6,6 criocTepiraBcs micist cuaepary (Tipauiis).

3a TO03aKOPEHEBOTO IMIJKUBIECHHS PO3TOPOIII TUIAMHUCTOI HAMHUKYMUMA

koedimienT HakonuveHHs cBuHIiO — 1,03; kammiro — 3,2; miai — 1,7 y HaciHHI
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PO3TOPOIIIII TUISIMUCTOL CrIOCTEpiraBcs 3a BUkopucranusa Kamiii-xenary.

Marepianu aucepraniiHoi poOOTH BIPOBAKEHO Y HAYKOBY Ta HaBUAJIbHY
po6oty JIbBIBCHKOTO HAI[IOHAJBHOTO YHIBEPCUTETY MNPUPOAOKOPHUCTYBAHHS MPH
BUKJIAJaHHI JUCHUIUIIH «Arpoekoiioris», «Ekomoriuna O6e3mneka», «ArpapHi
eKOCHCTEMUY, 1110 MIATBEPKEHO TOBIAKOIO BIIPOBAKEHHS pe3yIbTaTiB HAYKOBHX
JOCTIKEeHb Y HaBYAJIbHUINA TIPOIIEC.

OcoOuctuii BHecok 3100yBaua. JlucepraiiiiHa poOoTa € pe3yiabTaToM
HAyKOBUX  JOCHIKCHb  JTUCEPTAHTKUA. ABTOPKOIO  PO3POOJICHO  HAYKOBY
KOHIICTI[I}0, SKY TIIOKJIQJICHO B OCHOBY JUCEpTalllifHOI pOoOOTH, OCOOHCTO
MIPOBEJICHO aHaJli3 HAyKOBOI BITUYM3HSIHOI Ta 3aKOPJOHHOI JIITEpaTypH, 3aKIajeHO
MMOJILOBI  JOCHIAM  3TIAHO  BU3HAYEHOI CXEMH  JOCIIUKEHb, BHUKOHAHO
EKCIIEpUMEHTAJIbHY YaCTUHY Ta i1 aHami3, cOpMOBAHO BUCHOBKH Ta PEKOMEHIAITIT
BUPOOHHMIITBY, a TAKOXK PEaJi30BAHO ampoOallio 1 BOPOBAKEHHSI Y BUPOOHHUILITBO.
ABTOPCTBO Y CIJIBHO OIyOJIIKOBAaHUX Mpansix ckiagae 50-65%.

Anpobaunia pe3yJbTaTiB H0c/iakeHHs. JucepTaiiiiHi MaTepiaau HOPOKY
3aCIyXOBYBAJIHMCS Ha 3acCiTaHHAX KadeIpu eKOJorii Ta 0XOpPOHH HABKOJHIIHBOTO
cepenoBuiia BHAY (2017-2021 pp.), kadbenpu exosnorii JIHVII (2022-2023 pp.).
OCHOBHI HAayKOBI NOJIOKEHHSI JUCEPTaLiiiHOT pOOOTH Ta MPAKTU4YHI pPE3yJIbTaTH
JOCIIJKEHHs1 Oynu amnpoOoBaHI Ha KOH(EpeHIisx, 30Kkpema: MIiKHapoaHIH
HAyKOBO-TIPAKTUYHIN 1HTEPHET-KOH(GEPEHIli MOJOJUX BUYEHHUX Ta CTYICHTIB
«MaiOyTHE arpapHOro CeKTopy YKpaiHu: OIS MOJIOAUX BueHUX» (M. BiHHHIIA,
15-16 TtpaBus 2018 p.), BceykpalHChbKiii HayKOBO-NIPaKTHUHINA KOH(pEpEHIT
MOJIOJIUX BUEHHUX Ta CTYACHTIB «BIpOBa/)KEHHsS TMEpPEJOBUX TEXHOJOTIH Yy
BUPOOHMIITBO MPOAYKLII O KUIbHUITBA» (M. Binauns, 21-22 6epe3ns 2019 p.),
Bceykpaincbkiii HaykoBi KOH(EpEHIi achipaHTiB, MaricTpiB Ta CTY/EHTIB
«Hanpsmu nociikeHb B arpapHiil Hayli: cTaH Ta nepcuekTuBw» (M. Binuis, 23-
24 xgitas 2019 p.), MikHapoaHili HayKOBO-TIPAKTUYHINA IHTEpHET-KOH(EpeHIIii
MOJIOUX BYeHUX Ta CTyAeHTiB «lIpobmeMu 1 mepCreKTHUBU 1HHOBAIIHOTO
PO3BUTKY arpapHoOro CEKTopa €KOHOMIKM B yMOBax IHTETrPAIifHUX MPOIECIBY

(M. Binauns, 15-16 tpaBas 2019 p.), MikHapoaHili HayKOBO-TPaKTHYHIN
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koH(pepeHli «IHHOBamii cydacHoi arponomii» (M. Binaung, 30-31 TpaBHA
2019 p.), | MixknapoaHiii HaykoBO-TpakTHuHIN KoHpepeHmii «Vin Smart Eco»
(M. Bigaunsg, 16-18 TpaBas 2019 p.), MikHaponHii HayKOBO-TIPAKTHYHIN
KoH(pepeHli «BUKOpUCTaHHA  I1HHOBAIIMHKUX  TEXHOJOTIM B  arpoHOMIi»
(M. Binawms, 3-4 gepsast 2020 p.), XXIII MixkHapogHOMY HayKOBO-TIPAKTUIHOMY
dopymi «Teopist 1 mpakTHKa pPO3BUTKY arpornpoMHCIOBOIO KOMIUIEKCY Ta
CLIBCHKUX TepuTopii» (M. Ayonsuu, 4-6 sxoBTHsA 2022 p.); XXIV MixkHapogHoMy
HAyKOBO-TIpakTHUYHOMY Popymi «Teopis 1 mpakTUKa po3BUTKY arporpoOMHUCIOBOTO
KOMILIEKCY Ta ClIbChKHX TepuTopik (M. yOmnstau, 4-6 sxoBTHsA 2023 p.).

Ilyoaikanii. Marepianu nucepTailiiiHoi poOOTH BUCBITIEHO Y 15 HayKoBUX
mpamgx 3arajbHUM 00cAroM 8,5 yMOBH. ApPYK. apk. (BJIacHHU OpoOOK aBTOpa
4,25 yMOBH. JpyK. apk.): 1 crarts B MIKHApOAHOMY HayKOBOMY (haXxOBOMY
BU/JIaHHI, 1110 1HJEKCYEThCA B MIXKHAPOAHIN HaykoMeTpuuHiid 6a31 Web of Science,
7 cratedl y HayKOBUX (paXxOBHX BHUJIAHHAX YKpaiHu kareropii «b», BKIIOYEHUX 10
MDKHapoJIHOT HaykoMmeTpuyHoi Oa3zu pganux Index Copernicus, 1 crarrs B
1HO3€MHOMY HAyKOBOMY TNEpIOJWYHOMY BHJAaHHI, $KE€ 1HIEKCYETbCA ¥y
MDKHApOJIHIA HayKOMETpH4HiM 0a3i, 1 ctaTTs y BugaHHi, 1110 3aCBiAUy€e anpooariito
MarepiaiiB AMcepramii Ta O Te3 JOMNOBAEH Ha HAayKOBO-TPAKTUYHHX
KOH(epeH1sX.

CTpykrypa Ta 06caAr aucepramii. /[uceprariiiiny poOOTy BUKIIaJEHO Ha
176 ctopinkax, 3 skux 148 — OCHOBHOTO TEKCTy, IO CKJIAJAETHCS 31 BCTYILY,
YOTUPHOX  PO3MTIB, BHUCHOBKIB, pPEKOMEHAAIId  BUPOOHUIITBY, CIUCKY
BUKOPUCTAHUX JIKEpPEeN, MOAATKIB, BKItoUae 35 Tadnuis, 18 pucynkis. Crucok

BUKOPHUCTAHUX JDKEPET HapaxoBye 223 HallMEHYBaHb.
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PO3/1LI 1

BJIACTUBOCTI JIKAPCBKOI POCJIMHHOI CUPOBUHH TA 1i
SIKICTbh B YMOBAX TEXHOI'EHHOTI'O BIIVIUBY HA JOBKIJLJISA

1.1. CyyacHuii cTaH BUPOOHMUTBA JIIKAPCHKOI POCIAMHHOI CHPOBUHH

B YKpaiHi

Cepenl BEIMKOTO PI3HOMAHITTA POCIMHHOCTI Ha IJIaHETI MEeBHA iX KIJIbKICTh
Mae€ yHiKaJdbH1 BIACTUBOCTI JIIKYBaJIbHO-MPO(ITAKTUYHOTO CIPSIMYBAHHS.

JlikapchKi POCIHMHU CYNPOBOKYIOTH JIOJACTBO MPOTATOM BCHOTO HOTO
EBOJIIOIIIHHOTO PO3BUTKY. Jl0 JTIKapChKIX POCIWH, BIAMOBIAHO 10 3aKOHY YKpaiHu
«IIpo HaciHHS 1 CaJuMBHHMIA MaTepial» BIAHOCATHCS IUKOPOCIL Ta KYyJIbTYpHI
pociuHM abo iXHI YacTUHM (HaciHHS, OpYHBKH, KBITH, IUIOJAW, CTeOIIa,
KOPEHEBUINA), SKI MOXYTb BUKOPHUCTOBYBATHUCS B MEIUIIMHI JJII BUTOTOBJICHHS
JiKapchKUX mpenapartis [1-4].

3a manumu BcecBiTHBOT opraHizaiiii OXOpoHH 310poB’s, Omu3zbko 80%
YKUTENIB HAlIOi TUIAHETH BUKOPUCTOBYIOTH JIIKAPCHKI POCIMHM, SIK 3aC10 J1KyBaHHSA
Ta TpoPiIaKTUKK Pi3HUX XBOpoO. Bimomo, mo mnoHax 52 TuC. BUIIB POCIHH
BUKOPUCTOBYIOTBCS B JyBaibHIM  mpaktumi. [ns  Menuunux  motped
BUKOpUCTOBYIOTh Bif 20 THc. no 50 THC. pi3HUMX BHIIB pociauH. BomHouac
HEOOXITHO BIIMITUTH, IO ] 3arpo3010 3HUKHEHHSI Ha JJaHUW 4yac mnepedyBaroTh
15 Trc. BUIIB TIKApChKUX POCIHH [5].

JIikapchKl POCIIMHU Ta MPOJAYKTH iX NEPEpOOKU MICTATh BUCOKUU PIBEHb
010JI0TIYHO aKTUBHUX PEUYOBUH, Y 3B S3KY 3 IIUM IIUPOKO BUKOPUCTOBYIOTHCS JIJIS
BUTOTOBJICHHS (PITOTEPANIEBTUYHUX IPEMAPATIB, SIKI BAKOPUCTOBYIOTh B MEAUIMHI,
BETEPHHAPIi, KOCMETOJIOT11, i€TOJI0TrIT TOIIO [6, 7].

bionoriyHo akTHBHI pEYOBUHU MEPBUHHOTO CHHTE3Y Y JIIKAPCHhKI CUPOBUHI
BKJIIOYAIOTh: OUIKH, BYIJIEBOJIM, BITAMIHM, JIIIIU, PEepMEHTH; O10JOTTHHO aKTUBHI

PEUYOBMHU BTOPUHHOIO OIOCHMHTE3y BKIIIOUAIOTH: KyMapuHH, (QypOKyMapuHH,
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XpPOMOHH, KCAHTOHHM, AaHTpPAICHNOXiAHI, (IaBOHOIAM, JIrHaHU, JYOWJIbHI
peuoBuHH, edipHI OJii, I1PUAOIINA, KapAIOCTEPOilud, CaroOreHiHH, CTEpOiaH,
aykastoim toio) [8-11].

Jlikapchki pociMHU 3a0€3MeuyroTh (papMalleBTUYHY Taly3b CUPOBUHHUMHU
MPOIYKTaMH, SIKI MPUPOTHO UM MTYYHO BUAUISIOTHCS 3 POCIWH, 30KpeMa, OITii,
KaydyK, COKH, BOCKH, T'ymiapalik, Tparakant, edipHi oJii, cMoiu Ta Oalb3aMu.
[IpoaykTu iX mEepBUHHOI NEPEPOOKH BKIIOYAIOTH MEHTOJ 1 aHETOJI, KMPHI Ol U
TBEPAI POCIAWHHI KUPH. TIIKO3WUIW, I[IAHOTCHHI TJIIKO3UIA 1 TIOTIIKO3HUIH,
CalloHIHM, KyMapuHU 1 (QypoxkyMapuHu, G(JIABOHOIIM, aJKaJIOiAu, BITaMiHU,
raJICHOBI Ta HOBOTaJIEHOBI mpenaparu [12, 13].

[IpakTrKa Mokasye, IO JIKAPChKl POCIMHH 3aCTOCOBYIOTH SIK y CBIKOMY
BUTJISIAL JIJIST OTPUMAHHS COKIB, TaK 1 y BUCYIIEHOMY (BCi€l POCIMHU YH ii MEBHUX
YaCTHH, SKiI MICTATh MAaKCHMaJIbHY KUIBKICT JiF0UunX pevyoBuH) [14, 15].

JlikapchKi pOCIMHM KIACU(PIKYIOTh SK:

- IUKOPOCTYYl POCIWHU (TOPUIBIT BECHSIHUM, KOHBaJIs 3BUYaiiHA, MyUYHULIS,
OpycHulilsi, OOOIBHUK, TJICUMKH >KOBTI, KMHMH TIIIAHUM, ACPEBId 3BUYANHUM,
3BIpO0i IPOIIpsBICHUH, YeOpelh MOB3yUHid TOIIO);

- JIIKAPChKI POCIMHH, 110 MaJO MOUIMPEH] y TPUPOAl, TOMY BUPOILILYIOTHCS
HITYYHO JJIs 33J10BOJIEHHS TOTpeO (hapMmalii (BajiepiaHa JIKapchbKa, OMaH BUCOKHUH,
OemajioHa 3BHYaiiHa, BOBUYT TOJIbOBHH, JKCHBIIICHB, OOJINMMXa KPYIIMHOMOAIOHA,
ajnTes JiKapchKa TOIIO);

- JKapChKI POCIMHHU 3aKOPJOHHOTO IOXOJKEHHS, IO aKJIiMaTH30BaHI Ta
IHTPOJIyKOBaHI B YKpaiHi 3 METOI0 IITYYHOTO BUPOLILYyBaHHS (ILIaBIis JIKapChKa,
yeOpelb 3BUYaiiHui, HalepCTIHKa MypIypoBa TOMIO);

- JIIKapChK1 POCIWHHU, IO BIJICYTHI B MPUPO/Il Ta B1IOMI JIUIIIE B KYJIBTYpI, B
yMOBaX HITYYHOTO BHPOIIYBaHHS (M’sTa TepiieBa, OpTOCU(OH THUYNHKOBHM, MaK
CHOJIMHMI (COPT OMiHUI);

- CUTBCBKOTOCTIONIAPCHKI JIIKAPChKI POCITWHU, SKI 3HAWIUIA TOIIMPEHHS B
YMOBax MOJbOBUX CIBO3MIH (JIbOH, Tap0y3, MUTIajlb, TIPYMIIS Ta 1H.);

- IITYYHO BHPOIIYBaHI TMOJHOBI JIKAPChKI POCIUHU (3MIETOJIOBHUK
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MOJIIaBCbKUM, MeJica JiKapchbka, JieB3es cadioporoaioHa, JoGaHT aHICOBUU
TOIIO); TEIJIMYHO-TIOJNBbOBI (KaTapaHTyC pOXKEBUW, €pBa IIEPCTUCTA TOIMIO);
TEITNYHI (aJI0e IepeBOMOII0HE, KAIAaHX0€ TIEPHUCTE), a TAKOK COPTOBI CEIEKITIiTHI;
IITAMOBI MIKpOKJIOHOBaHi [16-19].

KrnacugikyioTh Jikapchbki pOCIUHHM TKOXK Ha: JIEPEBHI, 30KpeMa, JepeBa,
KyIlll, JIaHW, HAMiBAEPEBHI, TaKl SK KYIIUKH, HAMIBKYUIMKHA Ta TPaB’SHHUCTI, JO
SAKUX BIJIHOCATH OJIHO- 1 OaratopiuHi TpaBu, JiaHu. I3 1075 BumiB BHUIIUX
JIKapChKUX POCIWH B YKpaiHi B yMOBaX JICOBHUX yTiZb 3pocTae Oinst 386 BHIiB, 3
akux 312 € mpeAcTaBHUKAMH Jy4YHO-OOJOTHHUX, JIyYHO-CTEHOBHUX, JYYHUX,
npuOepeKHO-BOJHUX  yrpynoBaHb; 377  BUAIB  NPEACTABIAIOTH  IPYIY
CUHAHTPOIIHUX BHU[IB, Oyp’sHIB, [0 aKTUBHO OCBOIOIOTH MOPYIICHI JUISHKU
BigkpuTuX (iromnenosis [20, 12].

JlikapchKl pOCIHMHM PO3NOAUIAIOTh TAKOXK B 3AJIEKHOCTI Bl JTOMIHYHOYOTO
BMICTY B HUX THX YU IHIIUX CHENU(PIYHUX XIMIYHHUX PEUYOBHUH, BOJOJOIFOYUMU
NEeBHUMH (PapMaKOJIOTTYHUMH BJIACTHUBOCTSIMH, 30KpeMa, BYTJEBOAM, JIIIIJIH,
TIIIKO3UH, (PEHOJIBbHI CIOJIYKHU, €pIpHI OJIii, KapA10CTEePOiin, aJKaIoiin, BITAMIHH
ta iH. [20, 21].

3a cywacHOl (papMakoJOriuHOW Kiacu(iKalierd B 3aleKHOCTI  BiJ
JIKYBaJIbHOTO MPU3HAYEHHS JIKAPChKlI POCIMHU PO3NOAUISAIOTH Ha CEpILEBO-
CYJIMHHI, TUTYHKOBO-KHIIIKOB1, €HIOKPUHHI, TPOTHU3anaibHi Ta 1H. [leBHa yacTuHa
JTKApChKUX POCIMH BXOJIUTh OJTHOYACHO JI0 KIIBKOX TepaneBTuaHuX rpym [20].

B Vkpaini 13 pocIuHHOT JTiKapChKOi CHPOBUHU BUPOOJIsitoTh Big 50% g0 70%
Jikapcbkux mpenapariB. [loTeHIidHI MOXIJIMBOCTI (iTOTEpamii € BHUCOKHMH,
OCKUIbKM Maibke KOXHIM pociauHl 13 1,5 THc. BiIOMHUX BHJIB MpUTaMaHHI
JiKyBanbHI BracTuBocTi [20, 22].

CyvacHi npo0ieMy BUKOPHUCTAHHS JIIKAPCHKUX POCIHMH XapaKTepPU3YIOThCS
iX OOMEXEHHM pPECYpCHUM MOTEHIIaloM, OCOOJMBO LIHHUX BHJIB POCIUH 3
BUCOKHMH (DApMaKOJIOTIYHUMH BJIACTUBOCTAMH. TOMY, OJHHUM 13 MPIOPUTETHHUX
3aB/IaHb CYYaCHOCTI € BUPIIIEHHS Npo0sieMu 1eiluTy HIHHUX JIKAPChKUX POCIUH

[UIIXOM OIHKM €KOJOTIYHMX YMOB JJsi IITYYHOTO iX BHPOIIYBaHHS Y
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CHELIaI30BaHUX Ta 3BUYAHMX  CUIbCBKOTOCIOAAPCHKUX  MIANPUEMCTBAX,
PO3pOOKHM TEXHOJIOTIH iX BUPOIYBAaHHS 3 aHAII30M JIKYyBaJIbHUX BJIACTUBOCTEN Ta
€KOJIOT1YHOIO 0€3MEeKO0I0 TaKOi CHPOBUHHU, PO3POOKH HAYKOBOTO OOTPYHTOBAHOTO iX
BHPOIIyBaHHs Ta BUKOpHCTaHHs [23-25].

OcTanHiMH poKamMH B YKpaiHi CIOCTEPIraeThCsl CTPIMKE 3POCTAHHS MOMHUTY
iANPUEMCTB  (papMalleBTUYHOI Taily3l Ha JIKapChKy pOCIMHHY CHPOBHUHY.
TenneHwli Cy4yaCHOro BITYM3HSHOIO PHUHKY JIKAapChbKOI POCIMHHOI CUPOBHUHU
CBiTYaTh PO MEPCIEKTHBHICTh JAHOTO HANIPSIMKY €KOHOMIKH [26].

[IpuponHo-KIIMaTUYHI YMOBU YKpaiHU € CHPUATIMBUMHU JUISI PO3BUTKY
JIKapChbKOTO POCIMHHULTBA, 10 HAJIa€ MOXKJIMBOCTEW 110/10 301IbIIEHHS OOCSTIB
BUPOOHHUIITBA Ta PO3IIMPEHHS aCOPTUMEHTY JIIKapChKHX mpenapatis [27, 28].

CydacHe BUPOOHHUIITBO JIKAPCHKOi CHPOBUHU IPYHTYETHCS Ha PO3poOiIIi
TEOPETUYHUX, METOAUYHHUX Ta OPraHi3alliHO-€KOHOMIYHHMX 3aXO/1B B KOHTEKCTI
CTaJIOr0 PO3BUTKY €KOHOMIKH Kpainu [29].

AHani3 yMOB BHUPOOHMIITBA JIKApPChKOI POCIMHHOI CUPOBUHM IOKAa3ye, IO
VYkpaina Moxe y TOBHOMY 00Cs131 3aJI0BOJIBHUTH B HIi CBOT MOTPEOU, 30UTBIIYIOUN
oOcaru BUpoOHHUIITBA. OJHUM 13 OCHOBHUX HAINpPSMKIB 3UIBIIEHHS OOCSTIB
BUPOOHMIITBA JIKAPCHKOI CUPOBUHU € PO3LIMPEHHS MOCIBHUX IUIONI Mif] MOCIBU
JaHUX  KyJAbTYp 3  YpaxyBaHHSIM  €KOJIOTIYHMX BHUMOT B  arpapHux
nianpuemctax [30-32].

B Vkpaini cupoBuHHa 6a3a JiKapChbKOi POCIMHHOT CUPOBHHH (POPMYETHCS 3a
paxyHOK: 3aroTiBJli JTUKOPOCIUX JIKAPCHKUX POCIWH; BUPOIIYBAHHS JIIKAPCHKUX
POCIMH Y  CLIBCBKOTOCIOJAPCHKUX — MIAMPUEMCTBAX; IMIIOPTY  JIIKAPCHKOI
POCIMHHOI CHPOBHUHHU 3-3a KOpAOHY. CHiBBITHONIEHHS YaCTKH KOXXHOTO 3 IMX
JOKEpeNl  OJIEpXKaHHS  JIKApChbKOI  CHUPOBUHM  3aJ€KHO B O10JOTIYHUX
0COOJIMBOCTEM MEBHUX BU[IB JIKAPCHKUX POCIUH, NPUPOJHO-KIIMATUYHUX YMOB
Ta 0COOJIMBOCTEH arpapHoro BUpoOHHUIITBA [27].

[lepcieKTUBHUM HAOpsIMKOM BHUPOOHMIITBA JIIKAPCHKOI CHPOBUHH B
JIOCTATHIN KUIBKOCTI € TIEPEBEACHHS iX BUPOILYBAaHHSA HA MPOMUCIOBY OCHOBY B

arponpoMHcIoBoMy BUpoOHHIITBI [33, 34].
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BuponiyBanHs JIKapChbKUX POCIHH BIAHOCUTHCS TMEPEBAXKHO 0 Traiysi
CUIBCBKOTO TOCIOJApPCTBA, SIKE Tependadae HACTYHHI TMPOIECH: BUPOLILYBaHHS,
30ip, mepepoOka, 30epiraHHs Ta peamizallii POCIMHHOI CHUpOBHHHOI O0a3u. Ha
ChOTOAHI Yy CHEIlaJ]i30BaHUX CLIbCHKOIOCIOJAPChKUX TOCMOAAPCTBAX Y KpaiHU
BUPOIIY€ETHCS JIHIIE OTU3bKO 25 BUIIB JTIKAPCHKUX POCITHH.

BupomryBanHss ~ JiKapChKMX ~ POCAMH Yy  CUIBCBKOTOCTOIAPCHKHX
MIMNPUEMCTBAX JIa€ MOXKJIUBICTH OUIBII €(EeKTUBHO CIPOTHO3YBaTH SKICTh 1
0e3nexky cupoBuHU. BogHOUYAC mepeBaror CiTbChKOrOCMOIapChKOT0 BUPOOHHUIITBA
JIKapChKOi POCIAMHHOI CHPOBUHHM € 30€peKEHHs IUX BHAIB JIKAPCHKHUX
pociun [35, 36].

Opnak, mNpakTUKa TOKa3zye, IO BITYM3HSIHE BUPOOHULTBO JIKAPCHKOL
POCIMHHOI CHUPOBMHM HE 33J0BUIBHSE 3pOCTal0yli MOTPeOU ChOTOJIEHHS.
[Ipy4urHOIO LBOTO € HEIOCTAaTHIA PO3BUTOK BIACHOI MPOMHUCIOBOI CHPOBHUHHOI
0a3u 3 BUPOIIYBaHHS JIiIKapchbkux pociuH [37-39].

Tax, aHani3 craHy NpOMHCIIOBOi 0a3u 3 BUPOIIYBaHHS JIIKAPCHKUX POCIUH
mokasaB, 10 13 14 paarocmiB-3aBOAIB, IO BXOIWIH B JCpXKaBHY CTPYKTYpPY 3
BUPOOHHUIITBA JIIKAPCHKUX TpaB «YKpdiToTepamis», 3aJIUIIUIOCS BChOTO YOTHUPH,
30kpema, y IlonraBcekiii, Cymcekiil, JIbBiBCbKIE Ta  TepHOMUIbCHKIN
obnactax [27].

Ha#iGinpmmm BUpOOHUKOM JIIKapChkoi pociuHHOI cupoBuHU 10 2014 p. B
VYkpaini Oyno TOB «®itopaarocn «Becenka» (AP Kpum), e mopiuHo
3aroTOBIISIA OJMM3BKO 1 THUC. T JIKAPCHKOI CUPOBUHU — KBITKHU JIUMH, Oy3WHH,
TpaBu (piaJKyd TPUKOJIIPHOI, PO3TOPOIIIII, MailopaHy Cag0BOr0, KaJlaHX0€, KMUHY
3BUYAMHOrO, MWXMa, MOJOPOXKHHKA, JypMaHy 3BUYAMHOrO, aHICy 3BUYANHOIO
Ta iH. [5].

ChorogHi 3acliyroBye Ha yBary OJWH 13 HaWOUIBIIUX BUPOOHUKIB
npenapariB 3 pocauHHO1 Jikapchkoi cupoBuHU [IpAT «JlikrpaBuw» (Kutomup), mo
3aiiMaeThCcsl BUPOOHUIITBOM (iTompemnapartiB, ¢itodaiB Tomo. [IpAT «JlikTpaBu»
3apeecTpoBaHo Onu3bko 70 Jikapchbkux 3aco0iB. [laHe MiANPUEMCTBO BU3HAHO

OJIHAM 13 CBITOBHX JIJIEPIB B Tally3l MEPEPOOKH JIIKAPCHKOT CUPOBUHU. Y TaHUN
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yac miAnpueMCTBO Tiepepodssie O6im3bko 1500 TOHH JIKAPChKOI CHPOBHHH, sIKa
BKiovae moHan 100 HailmMeHyBaHb JiKapChKUX pociuH. OKpiM BUPOOHHUIITBA
dapMalleBTUYHUX JTIKAPCHKUX POCIMHHUX TMpEenapariB, MIANPHUEMCTBO 3IIHCHIOE
JOCTIPKEHHS Ta eKCIICpUMEHTAIbHI PO3POOKH B raiy3i 6ioTexHosorii [40].

JIbBiBChKE akilioHepHEe ToBapucTBO «[ anuudapm» € OCHOBHUM BHPOOHHUKOM
dbapmareBTHYHOT TPOAYKIli B 3aXiIHOMYy PETiOHI HAIIOi KpaiHW Ta 3arajoMm €
no0pe BIIOMUM SIK B YKpaiHi, Tak 1 B KpaiHaX OJMKHBOTO 3apyOiioKs.
[TigmpuemcTBO Bumyckae moHaa 90 pi3HUX JIKAPCHKUX MPENapatiB 1 € JACPOM Y
chepi BUpOOHMIITBA TOTOBUX JIIKAPCHKHUX 3aC001B HA OCHOBI €KCTPAKIIii POCITMHHOT
JiKapcbkoi cupoBUHU. OCHOBHMMH HampsiMKamMu JisuibHOCTI «[anmmudapm» €
MPOMUCIIOBE BUTOTOBJIEHHS JIIKAPCHKUX PO3UYMHIB JJIsI 1H €KIIIM, TaOJIETOK, Ma3ei,
JIHIMEHTIB, TpaHyJl, €eKCTPaKTiB, CUPOMiB Ta 1H. Ha mimpueMcTBI Ji€ €KOJIOTIYHO
YUCTAa TEXHOJIOTISI BHPOOHMIITBA (apMalleBTUYHOI NPOAYKUIi 3 HATypaJbHOI
JIKApChKOI POCIWHHOT CHUPOBUHHU, OJIEPKAHOI 3 KapIaTChbKOTO pErioHy Ta
[Mpukapmarrs [41].

JlinepoMm 3 BHUpPOOHHMLTBA POCIMHHOI  JIKAPCBKOi CHUPOBHHHM IS
dbapmaneBTUYHOT Ta XapyoBOi MPOMHUCIOBOCTI € yKpaiHChKa KOMIaHis
TOB «Cymuditodpapmarris», sika crewmiali3yeTbcs Ha BUPOILYBaHHI, 30HMpaHHI,
nepepoOIi Ta peanmizauii gaHoi npoxykuii. IliampueMcTBO Mae MOTYXHY
BUpOOHMUY 0a3a, sika 3a0e3neuye MUPOKI MOMXKIUBOCTI 3 MEPEPOOKH POCITHMHHOI
CUPOBUHHU, 30KpeMa, MOAPIOHEHHS, TPaHYIIOBaHHS, OYMIICHHS BiJ JOMIIIOK,
BUPOOHUIITBO TOPOIIKIB JIKAPCHKOI POCIMHHOT CHpOBUHU. ToBapooOir KkommaHii
ckiagae 5000 TOH JNKapChKOI CHPOBUHU, HATYPAJIbHUX 1HTPEIIEHTIB JIJIS 4Yaro Ta
cnenii. TOB «Cymuditodapmariis» — earHa KOMIIaHisl HA TEpUTOPii €BpoIy, sKa
npencrasisge noHan 400 nHaiimeHyBaHb mnpoaykiii, 70% sikoi BUPOOISETHCA 3
JKapChKHUX POCIIHH, SIKi 3pOCTa0OTh B YKpaiHi [42].

TOB «®ITOCBIT JITA», mo 6yno crBopene y 2007 pori, € NOTY>KHUM
BUPOOHHMKOM JIIKAPCHhKOi CHPOBUHU B YKpaiHi, SIKE 3aiiMa€ThCS KyJIbTUBYBaHHSIM
TaKUX POCIHH fK: KaJeHayla JiKapchbKa, PO3TOPOINIIA IJIIMUCTA, POMAIIKa

anTevHa, ex1Hales MypIypoBa, M siTa, IaBiis JiKapchbKa, JIbOH, TJIiJI, ITUIIITNHA Ta
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iH. IlignmpuemcTBO ni€e Ha TeputTopii TuBpIBChKOro Ta BIiHHUIIBKOTO pailoHIB.
['ol0BHOIO  JISUTHHICTIO KOMIIaHII € BHUTOTOBJICGHHS TPOJYKII  Xap4yoBOi
IPOMHUCIOBOCTI — (iTOYaiB HA OCHOBI BJIACHOTO BHUPOOHMIITBA JIIKAPCHKOT
POCIIMHHOI CUpPOBUMHU 0€3 BUKOPUCTAaHHS apOMaTU3aTOPIB, IITYYHUX XapyOBHUX
nob6aBok Ta 6e3 I'MO. Takox MIANPHEMCTBO 3AIHCHIOE ONTOBHM MPOJAX
BUPOIIECHUX JIKApChKUX TpaB, POCIMH Ta HACiHHS, MPOJAa€ Ha 3aMOBJICHHS
CHUPOBUHY JUKOPOCIIHX JIIKApChKUX pociuH [43].

[lopsan 3 uuM HEOOXITHO BIAMITUTH MIANPUEMCTBA YKpaiHH, sIKI BHOCSTH
NEBHUM BKJIAJ Y BUPOOHHUILTBO JIIKAPCHKOI POCIMHHOI CHUPOBHHH, 30KpEMa,
TOB «IliBaenp arponepepodka» (Omecbka 0011.), «Jlikapchki TpaBu 3amOPiIKsI»
(3anopizpka 0011.), TOB «IlonrtaBa-cam» (ITontaBceka 0011.), TOB «/lHinpo-
Binorip’s» (Xepconcwrka), TOB «Ilomicekuit ctanmapt» (PiBHeHCBKa 0011.),
TOB «IIporpec» (YepniriBebka 00i1.), ®I' «Bocxom» (Uepkacbka 061.) [5].

Pemity BUpOOHUKIB JKApChbKOi CHUPOBUHM B YKpaiHi Npe/CTaBISIOTh
HEBENUKI (epMepCchKi TOCMOAAPCTBA, SKI BUPOIIYIOTH POMAIIKY, BajepiaHy,
pPO3TOPOIIIY TUISIMUCTY Ta IHIN JKapchbki pociauHu. OaHaK, 1HTEHCUBHOIO
PO3BUTKY IIUX IJIMPUEMCTB HE CIIOCTEPITa€eThCs, OCKUIBKM BaJOBHH JOXIJ Bij
BUPOIIYBAaHHS OLIBIIOCTI JIKAPChKUX TpaB 3a0€3MeUyeThCs JIMILE Yepe3 JIBa-TpU
POKHU MiCIIA iX MOCIBY, 110 CTPUMYE PO3IIMPEHHS 00CATIB BUPOOHUIITBA POCIMHHOI
Jikapchkoi cupoBunu [44, 45].

Tomy, akTyaJbHUM 3aBJaHHSIM CHOTOJCHHS WIOJI0 301IBIIECHHS OOCSTIB
BUPOOHMIITBA POCIMHHOI JIIKAPCHKOT CHUPOBMHU € TIEPEBENEHHs MOro Ha
POMHMCIIOBY OCHOBY [46, 47].

BaxxnmuBUM acrieKTOM BHPOIIYBaHHS JIIKAPCHKOI POCIMHHOI CHUPOBHHH Y
dbepMepCbKUX Ta  OPEHIHUX  CUIBCBKOTOCIOAAPCHKHX  IMIANPUEMCTBAX €
oprasizaiiifHe 3a0e3MeueHHs €KOJIOTIYHO OpPIEHTOBAHOTO 1i  BUPOOHUIITBA.
OcTaHHIM YacoM BHUCOKOIO TIOMYJISIPHICTIO CEpeJl CIOXKMBAYiB XapaKTePU3YEThCS
EKOJIOTIYHO Oe3reyHa JIiKapchbka POCIMHHA CHPOBHHA, KA HE MICTUTH 3aJIUIIKIB
MECTULIUIB, PaIOHYKIIIIIB, BAXKKUX METaJiB, HITPaTIB, KUCJIOT, COJIEH Ta 1HIIMX

TOKCHYHHUX KOMITOHEHTIB [48, 49].
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Bracniiok 1boro HeoOX1JHOIO YMOBOIO PO3BUTKY CYYacCHOTO JIIKapChKOIO
POCIIMHHUIITBA Y CUTHCHKOTOCIIOAAPCHKUX MIANPUEMCTBAX € BpaXyBaHHS YHHHUKIB
BIUIMBY Ha OpPraHi3alil0 €KOJIOT1YHO OPIEHTOBAHOTO BHUPOIIYBAHHS JIIKapCHKHX
pociauH, a came:  aJAMIHICTPATUBHO-TIPABOBI,  TOCIOJAPChKO-BUPOOHUYI,
CKOHOMIYHI, COIliaJIbHI Ta eKoJIoTiuHi [48].

i daxTopm copuaATUMyTh €(QEKTUBHIA  OpraHizamii  eKOJOTIYHO
OpPIEHTOBAHOTO BHUPOOHMIITBA JIKAPCHKOI POCIMHHOI CHUPOBHHH, IO JacTh
MOJKJTUBICTD TIBUIIATH CKOHOMIYHY CKJIaJIOBY J1aHOTO BUpoOHHMIITBA [48, 50].

Jlo exosoriyHUX (aKTOpiB, SAKI TMOMITHO BIUIMBAIOTh Ha BHPOIIYBaHHS
JKApChKOI POCIMHHOI CHPOBUHU HaJIEkKaTh arpoOEKOJIOT1UHI BJIACTUBOCTI IPYHTY,
r€0JIOT14HI, MPOCTOPOBI, TAPOJOriYHi, TigporpadiyHi, reo00TaHIYHI, MPUPOIHO-
KJIIMAaTUYH1 YMOBH, & TAKOXK PeJIbed.

OCHOBHUMH X TPUPOTHO-KIIMATUIHAMH YHHHUKAMH, 110 BIIUBAIOTH HA
¢(EeKTUBHICTh BHUPOIIYBAHHS JIKAPCHKUX POCIHH, €: POAIOYICTh IPYHTIB, iX
€KOJIOr1YHa O€3MeYHICTh, CyMa aKTUBHHUX TEMIIepaTyp, CyMapHa COHSYHA pajiallis,
TPUBAJICTh BErETALIIMHOrO MEploay, PIBEHb 3BOJIOKEHHS, KUIBKICTh OIAJIB Ta

oco0mMBOCTI penbedy [35, 51].

1.2. Exos0ro-0i0o10riuni 0co0JMBOCTI Ta TEXHOJIOTiS BHPOLLYBAHHS

PO3TOPOIIII IVIIMHUCTOL

Po3zropomima msmucta (Silybum marianum L.) — Bug TpaB’SHHCTUX POCITHH
3 pojy PO3TOpOIIIa POAUHK aicTposi. Silybum — nar. Ha3Ba pocinuHu (MIEH3JIHK);
nat. Marianum — Bix iMeni boromarepi, JliBu Mapii [52]. {anuit pin Bkiaodae qsa
Buau. S. marianum (L.) Gaertn 3i crpokarum suctsam ta S. eburneum Coss Et
Durieux 3 mOBHICTIO 3€JIEHMM JINCTSM, OJHAK € JOCHIIKEHHS IMX BUIIB, AKI Ha
TCHETUYHOMY PiBHI YKa3ylOTh Ha Te, IO 11e BapiaHTH OjHi€l pocauHu [53].

Postoponma misiMucta — OJHO- abo0 JBOpiYHA TpaB'SHUCTA POCIHHA
Bucotoro Bim 60 mo 150 cm. Crebno ii mpsMocTosiue, MPOCTE YU TILIACTE,

Oopo3eHyacTe, rojse abo ci1abo MaByTMHUCTO onyuieHe. JIMCTs mpuKopeHeBol
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po3eTku ayxke Benuke — 10 80 cM y aoBxuHY, 30 CM y HIUPHUHY, 3MOPIIKYBaTe
[54]. KBitTi pociauHu TpyOdacTi, ABOCTATEBi, MypIypOBOro, PiAIIe POKEBOIO,
¢ioneroBoro abo Oimoro konapopy. KBiTu 310pani y BeauKi KyJIemoAiOHI KOIIUKH.
[Imoau po3Toporil IIAMUCTOT — OOCpPHEHO SHUIEBUIAHI CIM'SHKH 3 4yOMKOM Ha
BEPXIBIli, CTUCHYTI 3 OOKiB; 5-8 MM y NOBXHHY, 2-4 MM Yy IIMPHHY; BEpXiBKa
IUIOAY KOCO yCiu€Ha, OCHOBA 3aKpyIJIeHa, MOBEPXHs OJHMCKyYa, piAlle — MaToBa,
IJIaJICHbKA, 1HKOJIM IIOB3JIOBXXKHBO 3MOpIlIKyBaTa. Komip 1ioaiB — Bia CBITJIO-
KOPUYHEBOTO JI0 YOPHOTO; YacTO IUIOAM TUISIMHUCTI, 1HOA1I 3 Oy3KOBHUM BIATIHKOM.
3amaxy He MalTh, CMaK TipkyBatuid. L{BiTe maibxke yce stito [54, 55]. OnuH KoMk
Moske natu 6sm3bko 100-190 HaciHuH.

Y miogax poCAMHU PO3TOPOMII IUISIMUCTOT MICTATHCS (PIaBOHOIAM 1
dbnaBoHOTrTiHAHU (CHITIOIH, CHJTIXPUCTHH, CWIIIAHIH Ta 1H.), @ TaKOX aJIKaJIOiIH,
CarloOHIHHW, CJIU3, OpraHiyHi KHcioTH, BiTamiH K, ripkotu, »kupHa omis (16-28%),
Ou1koBl Ta 1HII pedyoBUHU. OCHOBHMMH [IIOUUMH PEUYOBUHAMH PO3TOPOIIII
IUISIMUCTOI, 110 BU3HAYAIOTh ii (papMaKoJIOT14HI BIACTUBOCTI — € (DJIABOHOTIIIHAHU
[52], saxi Oynwm BHIICHI HIMEIBKUMH BYCHHMH B SIKOCTI OIOJIOTIYHO aKTHBHUX
croliyk B 60-X pokax MHUHYJIOTO CTOJITTS, YUM BHECIM 3HAYHUN IMOIITOBX Y
BHUBYEHHSI pO3TOPOINIII TUISIMUCTOIL Ta ii MOMYJISPHOCTI.

HakonnueHHsa (hnaBOHOJIITHAHY B HACIHHI 3QJIEKUTh BIJ CTalli PO3BUTKY
KBITKH 1 € MAaKCUMAaJIbHUM Y Mi3HIH Yac nBiTiHHA [56]. BakmuBuMu moKa3HUKaAMH
IJI0/IB PO3TOPOINIIII MIIMUCTOI TaKOK BOJIOJIE KMUPHA OJIisl, BMICT SIKOi Y pOCIMHAX
nocsirae 20-30%. Ckinaj >KUpHOI OJii pO3TOPOMIII TJISIMUCTOT XapaKTepU3YEThCS
HasIBHICTIO: JIIHOJIEBOI — 56,57%, oneinoBoi — 20,73%, nmanemiTuHOBOI — 8,01%,
cteapuHoBoi — 4,79%, apaxinoBoi — 2,70%, 6erenoBoi — 2,09%, HOHaAEL1IOBOT —
1,11%, niraonepunoBoi — 0,69%, mipuctuaoBOi — 0,09% KUPHUX KUCIIOT. Y JUCTI
po3TOpONuIl IJISSMUCTOT TaKOX MICTAThCA (PIaBOHOIAM (AmireHiH, JIOTEOJIH,
kemrdepoa Ta iX TIIIKO3UAM), P-CHTOCTEpOS Ta HOro mMKO3uaAu. B mucTi
PO3TOPOIIIII MIAMUCTOT CHTIiIMapuH BiacyTHIH [57].

CknaznoBi 010J0T1YHO AKTHBHI PEYOBHMHM HACIHHS PO3TOPOIIII TUIIMHUCTO]

BOJIOAIIOTh YHIKAJIbHUMHU JIKYBaJbHUMH BIIACTUBOCTSIMH. 30KpeMa, CHIIMapHH,
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JIiI0Ya PEYOBHHA, Ky BHJAOOYBAIOTh 13 HACIHHS PO3TOPOIII IUIIMUCTOL, 1€ SIK
AHTUOKCUJAHT Ta TeNaTonpoTeKTOp; €(GEeKTUBHUN TpH JIIKYBaHHI OTPYEHD
TOKCUHAMH (KCEHOO10THKAaMM), TEMaTUTIB, IUPO3y Ta (i0pO3y MEUIHKH; CTUMYITIOE
pereHepartiro rnevinky. JlocaiKeHHs 010 HOro TOKCUYHOCTI TTOKa3ajiu, 0 BiH €
Oe3meyHuM Il BUKOPHUCTaHHS JoauHOo0 [58]. BogHouac HEOOXiAHO BIAMITHTH,
o OlOJIOTIYHO AaKTUBHI PEYOBHHM HACIHHA PO3TOPOMINI TUIIMUCTOI MAaloTh
npoTHU3anaibHy, IMyHOMOJIYJIOOYY, MPOTUBIPYCHY, MNPOTUIYXJIHHHY, JIMiIHY,
’KOBUOTIHHY JIif0 Ta 1HIIII KOPUCHI JUIS 37I0POB’sl BiacTUBOCTI [59].

ITonan 2000 pokiB HACiHHS PO3TOPOIIII IISMUCTOI BUKOPUCTOBYETHCS SIK
JEBMIA 3aci0 B Py 3aXBOPIOBaHb, OCOOJIUBO MPH 3aXBOPIOBAHHAX mediHkH [60].
[Ipenapatu 3 po3Topomill IUIAMHCTOI Oe3neyHi, JoOpe MEepeHOCIThCS 1 He
BUKJIMKAIOTh CEPHO3HUX MOOIYHUX €(QEKTiB, KPIM PiJIKO BUHHKAIOUUX JIETKUX
IUTYHKOBO-KHUIIIKOBUX Ta aJEepriYHUX peakiii, TOMy HACiHHS pPO3TOPOMIIl €
NEPCIICKTUBHUM MTPUPOTHUM IMTPEIapaToM I CydacHoi meauiuau [59].

Posropomnma mismuicta Brepuie Oyiia BUSBICHA Ha TepuTopii A3ii Ta
[TiBgennoi €Bponu. Ha manuit yac BoHa po3MOBCIOKeHA y 3axigHik 1 CxigHid
€pori, Llentpanphiii 1 [liBnennii Adpui, [liBgenniit 1 [liBHiuniil Amepurli, Ha
bpurancekux Ta A30pchKHX ocTpoBax [61, 62].

Postoponma misiMucta 3a CBOIMH  O10JIOTIYHMMHU OCOOJMBOCTSIMH HE
BUOArMBa J0 IPYHTIB 1 KIIMAaTUYHUX YMOB. Y JHKOPOCJIOMY BHIJISIZI BiJioMa SIK
Oyp'sH; 3yCTpIUA€ThCsl HA MyCTUPSIX, Y3J0BXK JOPIT 1 Ha 3aII3HUYHUX HACHUIIaX.
YacTo posroporiia IJIIMUACTA BHUPONIYETbCS B YKpaiHi Ha 1HAWBIAYyaTbHUX
npucaanOHKX JIJISHKaX K JeKOpaTHBHA Ta JiKapchka pocinHa [63, 64].

[Ipore, cupoBuHHaA 0a3a i€l KyJIbTYpU 1 TEXHOJOTIS ii BUPOLIYBaHHS B
VYkpaiuni norpedye BrockoHaieHHs [65, 66].

B Vkpaini KynpTypa po3TOpoOMINl IUISMUCTOI HalOUIble MOLIMpeHa B
niBleHHux oOnacTsax (XepcoHchka, MukomaiBebka, Opechka). I[lociBHI Mol
po3Toponim MmiIAMUCTOI B YkpaiHi ckimagatotb 5000 ra. Ilupokoro
PO3MOBCIOIKEHHS HAO0yJ0 BHUPOIIYBAaHHS PO3TOPOMINI IJIIMUCTOI Yy KpaiHax

OMMKHBOTO 3apyOiXoKs, 30kpema, Momnosi, Kazaxcrani [67, 68].
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[TliBgenp YkpaiHu NEepCHEeKTUBHUM PETiOH I BUPOIIYBaHHS PO3TOPOIIII
IUISIMUCTOI Y TPOMHUCIOBUX MacilTabaX, OCKUIbKM JOCHIPKEHHS KaHaJChbKUX
BUCHUX TIOKA3ajd, IO BHCOKI TEMIEpPAaTypH HABKOJHUIIHHOTO IPUPOTHOTO
CEpellOBUIIA CHPUSIOTh HAKOMMYEHHIO OCHOBHOIO JIIKAPCHKOTO KOMIIOHEHTA
PO3TOPOIII MIAMUCTOI — cuiIiMapuHy B ii HaciHHi. [lopsn 3 mum pociuHa
PO3TOpOIIIIIA ITIIMUCTA € CTIHKOIO J0 TIOCYXH Ta He BUMarae 3porieHHs [69, 70].

Busisneno, mo posroponmia MISMHCTa J00pe aganTyeTbes [0 PI3HUX
IPYHTIB 1 JIETKO PO3MHOXKYETHCS CAMOCIBOM.

[lepeBaroto po3ToporiI MMISMHUCTOI, MOPIBHSIHO 3 1HIIMMHU POCIMHAMH, €
TaKoX 11 CTIHKICTH 0 XBOpOoO Ta mKigHuKiB [71, 72].

OCKUTbKM HACIHHSI PO3TOPOMII TUISIMUCTOI JOOpE PO3CIIOETHCS BITPOM, TO
MO>K€ CTaTU MPUYMHOIO 3a0yp’ STHEHOCT1 Ha CYCIIHIX MOJISX.

JUist BUpoOLIyBaHHS OUIBIIOCTI JIKAPCBKUX POCIHWH, y TOMY YHCIl 1
pO3TOpOMII THIIMHUCTOI, HEOOXIIHUM € JOTPUMAHHS CIIeIiadi30BaHUX CIBO3MIH.
Vi nmikapebki pOCTUHU BUPOIIYIOTH Y TOJIbOBUX YMOBAX SIK MPOCAmHi KyJlIbTYpH,
no noTpedyroTh OaraTo py4yHOi TMpail [Js iXHbOrOo JOJISIAY 1 30upaHHs
Bpoxaro [73, 74].

Postopora misMucTa — KyJIbTypa paHHBOTO CTPOKY MOCiBY. ONITHMaTbHHMA
TEpPMIH 11 CiBOU CIIBIAIa€ 13 CTPOKOM TOCIBY MI3HIX SPUX KYJIBTYP 1 i€ 3a0e3neuye
npyxHi cxonu Ha 8-10-i1 geHp 3a cepeaHbo1000Boi Temmepatypu +10 °C. s
BUPOIIYBaHHS pO3TOPOIILII IUISIMUCTOI HAMMpUIATHILII yXKi, ciadbokucai (pH 5,5-
6,0) cymimtani rpyartu [ 75, 76].

Y 1pyHT mepen ciBOOIO HEOOXIAHO BHECTH TepOIIMIM, OCKUIBKH
PO3TOPOIIIY TUISIMUACTY HEJOIIJIbHO BUCIBATH Ha 3aCMIUYCHMX JiISTHKaX, 0COOJIHUBO
Oararopiunumu Oyp’siHamu. BoHa He BuOarimBa J0 POJIOYOCTI IPYHTIB, ajieé Ha
MiDKUBJICHHS T00pMBaMHM pearye TOTY)KHHUM pocToM. Po3Topomma rmisMucta
MIOCYXOCTiliKa, 0COOJIMBO B IPYTii MOJIOBHHI BereTaliiHoro nepiony [67, 77].

Kpamumu momnepegHrukaMu pO3TOPOIII TUIIMHUCTOI € YOPHUHM Tap, 03uMi
3€pHOBI, TIPOCANHI KyJIbTypHU, OJHOPIYHI 1 Oararopiuni TpaBu. € 1aHi, WO

PO3TOPONITY TUISIMHUCTY MOXHAa BHUPOIIYBaTH HAa OJHOMY MICIIl JBAa-TPU POKH
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nocmiis [75, 78].

Opanky mig po3TOPOMINY IUIIMUCTY MNPOBOASATh HA THOUHY 25-27 cM.
[lepeamociBHa MIATOTOBKA TPYHTY BKIIOYAE€ PAHHBOBECHSHE OOpPOHYBaHHS
6oponamu b3CC-1 Ta xynpruBanito KyiabruBatopamu KIIC-4 Ha rmmbuny 6-8 cm
[67, 79].

BpaxoBytoun, 1m0 po3ropomniia misMUACTa Ha TMEepUINX €Tarnax CBOro PocTy i
PO3BUTKY PO3BUBAETHCS JyKE MOBLIBHO Ta MPUTHIUYETHCS Oyp’siHaMH, BHECEHHS
repOiuaiB € 000B’I3KOBUM MPUIIOMOM, OCOOIMBO MIPH 11 IIMPOKOPSIAHIN CiBOI.

Posropornia miasMucTa HaleXUTh A0 POCIHMH 13 PO3TATHYTUM MEPiOOoM
CIIO’)KUBAHHS €JIEMEHTIB MiHEpaJIbHOTO >KuBJeHHsS. Jlns Hei He Oaxane
HAJUTUIIIKOBE a30THE JKUBJICHHS, OCKUIBKM BOHO TMPHU3BOJIUTH 10 3aTPUMKH
JO3pIBaHHA IUIOJIB, @ TAKOX 3HWXKYE 1X OiiHIcTh. Hailbinbin oOGrpyHTOBaHOIO
HOpPMOIO MiHepanbHUX J00puB cmiif BBaxaTh NgoPgoKeo, sSka 3a0e3meuye
HaOLIpIIUI BUXi oJii 3 rekTapa [80, 81].

VY 3acynuiuBi Ta TEIJIl POKHU MPOLIEC MPOPOCTAHHS PO3TOPOMII TISIMUCTOL
IPOXOJUTh JPYXKHO 1 MaiKe yJBiYl IIBUIIIE, HIXX Y XOJOJHI 1 BOJIOIl MEPIOJIu.
JpyxH1 cX0au pociuH 3’ aBisAi0ThCs 3a Temrneparypu 10 °C Bxe Ha 8-10-it neHb.
Tomy po3Toporiiia IIIMHCTa HAJICKUTh 10 KyJIbTyp paHHboi ciBou [80, 82].

Kpamuii cnioci6d ciBOM — CyIIIbHUHN pSIAKOBUH 3 HOPMOIO BUCIBY 25-30 Kr/ra,
rMOrHa 3aropTaHHs HACIHHS CTaHOBUTH 3-4 cM. Takuii criocib ciBOu 3abe3neuye
OlbII piBHOMIpHE no3piBaHHs HaciHHs [80, 83].

Hopwma BuciBy po3Toporniii TUIsIMUCTOL TIPH ITUPOKOPSIIHIN CiBO1 ckitanae 8-
10 xr/ra. OpHi€r0 3 HECOPUSTIMBHUX OI10JIOTTYHUX OCOOJMBOCTEN PO3TOPOIIIII
IUIIMUCTOL € HEPIBHOMIPHICTh CXOJIB, 1 II€ BHUMAara€ 3acTOCOBYBAaTH [0- 1
MICTSMOCIBHOTO KOTKYBaHHS IpyHTY. Lle 3a0e3neuye npyskHi 1 pIBHOMIPHI CXOJIH.
BUPOIIYIOTh 13 po3caau. BuciBatu HaciHHS ISl OJIEpKAHHS PO3Caad HEOOX1THO Y
aroTomy-6epesHi [80, 84].

UYepe3 Te, 10 poCAMHA PO3TOPOMINI IUIIMUCTOI cama € Oyp’sHOM, BOHa

no00pe KOHKYpY€ 3 1HIIMMH pOoCiIrHaMH 1 60poThba 3 Oyp’sHaMHu Ha TOCIBaxX HE €
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HEOOX1THOIO yMOBOMO. JIuiie y mo4yaTkoBl (a3d CBOrO pO3BUTKY AaHa POCIMHA
Moxe mpurHiayBaTtucs Oyp’ssHamu. [licias 40-50-meHHOr0 po3BUTKY PO3TOPOIIIIA
wisMucTa, gocsraroun Bucotm 40-60 cM, 3a CHOPUSTIMBUX YMOB J00pe
pO3pocTaeThes Ta 3ariyiiye Oyp’sHu. st 60poTbOU 3 OJHOPIYHUMU Oyp’ THAMH
IpU BUPOIIYBAaHHI POCIUHH BHKOPUCTOBYIOTH TepOIMAM Ta arpoTeXHIYH1
npuiiomu (TIepennociBHa KyJIbTUBAILIS, 10- Ta MiCIICcX0a0Be 0opoHyBaHH:) [ 70].

KonTpoar Oyp’sHIB y arporieHo3i po3TOpOIIl IUIIMUCTOI 3a0e3reduye He
TITBKA TIABUINCHHS i1 YpPOXKaWHOCTI, aje 1 TMOJIMIICHHS SKOCTI CHPOBHUHH.
['epOinuaun Ha TOCiBaX PO3TOPOIII IUIIMUCTOI MOKHA BHOCUTH Y JBa €TaIlu:
IPYHTOBI — /IO CiBOM 1 MICJSICXOJIOBI — MO BETETYIOYMX POCIUHAX PO3TOPOIIIIII 1
Oyp’sitHiB. OCHOBHHMM TIPYHTOBUM TepOILMAOM [Jisi PO3TOPOIIIl IUIIMUCTOL €
Tpednad. Bin edexktuBHO 3HUIINYE 10001y OLTYy, IMIMPUIIIO MOJTHOBY, PEABKY THUKY,
NacialH YOpPHUM Ta 1HII JBOAOJBHI Oyp’sHu. EdexkTuBHICTh repOiuuay Tpediian
36epiracTbcsi y IPYHTI ONH3BKO OZHOrO Micsii. Moro 3acTocyBaHHS Ha
PO3TOPOMNIII IUIAMUCTIN O(ILIiHHO H03BoJIeHe B YKpaiHi y Burisai 24%-ro 1 48%-
ro KOHUEHTpary emyibcii. Hopma BHeceHHs repOiuuay cTaHOBUTH 4 1 2 Kr/ra,
Bi/IMOBIIHO. [lomymieHuit 10 3acTOCyBaHHS Ha PO3TOPOIII IUIAMHUCTIM TaKOXK
IpyHTOBUl TepOiuua Tpudiaypekc 48%-ii KOHLEHTpAT eMyJbCli y HOpMi 2 Kr/ra
a00 24%-1i KoHIIEHTpaT eMyJibCii y HopMmi 4 kr/ra [85, 86].

[TapanensHO 13 BHECEHHSM TepOiuAiB a00 Ha YUCTUX MOJISX, JA¢ repOiluau
HE 3aCTOCOBYIOTh, /JIs 3HUILIECHHS CXOMAIB OAHOPIYHUX OYp’sHIB MNPOBOASTH
J0cX070Be OOpoHYyBaHHsS TOCIBIB jerkumu Ooponamu 3BII-0,6, paitbopinkamu
30P-0,7 uepe3 4-5 nHiB michs CiBOM, 00 PO3MYIIUTH BEPXHIA IIap IPYHTY 1
3HUIIUTU cxoau Oyp’siHiB y a3l O1noi HuTouku. IliciscxomoBe OOpOHYBaHHS
MPOBOJATH Y (Da3l JBOX CHPABXKHIX JUCTKIB PO3TOPOMIII TUISIMUCTOI y TMOIEpEK
PAOKIB. Y IIMPOKOPSIHUX MOCIBAX PO3TOPOIILI TUISIMUCTOI MPOBOJATH MIXKPSAHI
KyJIbTUBAIIIT 10 3IMKHEHHS psinkiB [85, 87].

Cepen nmiKapChbKUX POCITUH POAWHU AWCTPOBI B TOPIBHSHHI 3 1HIIUMH
NpeJCTaBHUKAMHM JaHO1 pPOAMHU (poMmalllka JIKapChka, HarigKu JIKapChKi,

exiHames MypIypoBa), HaWMeEHIa IIKOJOYMHHICTh /IO BIUIMBY IIIKIiJHUKIB
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MpUTaMaHHa PO3TOPOII TUIIMUACTIN. Biimiku, mimanuil MiIsiK, MOMENULIs, Clpui
JIOBFOHOCHK, ITUTOHOCKA — € HAUMOIIUPEHIIIMMHU IIKITHUKAMU JAHOT POCINHHU, SIKI
IPOSBISIOTH CBOIO IIKOJOYMHHICTH JIMIIE B MEPIOJ CXOJIB, YTBOPEHH1 PO3ETKU
JUCTKIB. BoJlHOYAC MOPIT MIKOJAOYMHHOCTI Ta iX MOIIMPEHOCTI € JOCUTh HU3BKUM,
0 3arajoM MOXeE 1 He MOTpeOyBaTH 3aXWUCTy POCIHMHH. 3a HEOOXIMHOCTI IS
OopoThOM 31 MIKITHUKaMH MOKe€ OyTH BHKOPHUCTAHMM I1HCEKTHIHMI AKTEIUIIK,
OOMPUCKYBAaHHS SKHAM TIOCIBIB PO3TOPOIII IUIIMUCTOI PEKOMEHJI0OBaHO Y (ha3i
JIBOX CIIPABXKHIX JIUCTKIB.

JlikapchbKy CHUPOBHMHY — IUIOAM PO3TOPOIIII IUIIMUCTOI, 30MpalOTh Y TPETIH
JIeKaJll CepIHsl MpH JIOCTUTAHHI HACIHHA, KOJU CYLBITTS POCIAMH — KOIIUKH —
BHUCHXaI0Th, HA0YBaIOTh KOBTOT'O KOJIBOPY 1 MOYMHAIOTH po3mylryBaTuch. HaciHHs
PO3TOPONII TUIIMUCTOI JOCTUTAE TIO MIpl 3aCUXaHHS KOIIUKIB 1 MOE IIBHJIKO
BHUCHUIIATUCh, TOMY HOro 30ip MpPOBOAATH Yy KiuibKa mnpuiiomiB. Ilpu npsamomy
KOMOalHyBaHHI TUIOIB PO3TOPOIIII IUIIMUCTOI 3€pHO30MpAIbHUMU KOMOaitHaMH,
3pi13al0Th KOPOOOYKH 1 0OMOJIOUYIOTH iX MPH 301IBIICHOMY 3a30p1 1 3MEHIICHOMY
yucial  oOOpOTIB  MOJIOTUJIBHOTO  OapabaHa koMOaiiHa Ha  CTalllOHAPHIM
wiomami [85, 88].

Yepes BUCOKY BIACTUBICTh IJIOJIB PO3TOPOINIII IUIIMHUCTOIL 10 OCHUIIAHHS, iX
30MpaHHsl HEOOXITHO MPOBOAUTH BpaHill. IIpu moTpumaHHI yCiX TEXHOJOTTYHUX
omepailii Tpu BUPOIILYBaHHI Ta 30UpaHHI HACIHHS PO3TOPONII TJISSMHUCTOT,
ypO’KaiHICTh HACIHHS CTaHOBUTH J1o 1 T/ra [85, 89].

[Ticnst mepBUHHOTO OYMIICHHS, HACIHHS PO3TOPOIIIII TJIIMUCTOT BUCYIIYIOTh
n0 BojorocTi 12% akTUBHUM BEHTWIIOBAHHSIM a00 pO3CTUJIAIOTH IIapoOM
TOBIIUHOIO 8-10 cM 1 IEepiOANYHO MEPEBEPTAIOTh.

[Mepmmit Ha Tepenax CHJI copt postopommi misimuctoi FOrocmaBa OyB
BUBeIeHUI B YKpaiHi — y KpuMcbkoMy MI>KHApOAHOMY 1HCTUTYT1 HETPAIULIIMHOTO
POCIIMHHMIITBA, €KoJIOTii 1 370poB’s (M. CiMdepononb) y 90-X pokax ABaALSTOTO
cTopiudusi. YpOoKalHICTh HOTO TUIOAIB CTaHOBUTH 7,7-9,2 1/ra. Jlo Peectpy coptis
pPOCIUH, IPUAATHUX JJIs MOIIMPEHHS B YKpaiHi, 3aHeceHo copTu boiikiBuaHka Ta

31aTOyCTIBChKa IBaHO-®paHKIBCHKOTO THCTUTYTY arponpOMHUCIIOBOrO
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BupoOuuinTBa HAAH Vkpaiau [85, 90]. V 2018 pomui mo JlepskaBHOro peectpy
COPTIB POCIIMH, JO3BOJICHUX JI0O BUKOPUCTAHHS B YKpaiHl, 3aHECEHO TaKOX COpPTHU
postoporni mismuctoi Cipiyc, skuit BuBeaeno Ha [Ipukapnarcekiit JCIUAC ICT
Kapnarcekoro periony HAAH, copt IlonraBka, skuii BuBefaeHO Ha JlocmigHii
CTaHIii JIKApChKUX POCIWH [HCTUTYTY arpoexojorii i MPUPOJTOKOPUCTYBAHHS
HAAH VYkpainu.

Coptu posropomni misMucToi boiikiBuanka, Cipiyc Ta IlontaBka MaroTh
JiKapchKo-xapuoBuil HampsiM, boiikiBuanka Ta Ciplyc € CepelIHbOCTHIIIMMH, a
[TontaBka — MI3HBOCTUTIIUM, € CTIMKMMH 10 BWJISTAHHS W MOCYXH, OJIHAK, COPTHU
boiikiBuanka Ta [lontaBka O1ybI MpUATHI JIJIsT BUPOITYBaHHS B 30Hax JlicocTemy
ta Cremny, a copt CiplyC peKOMEHIOBAHUW ISl BUPOIIYBAHHS Yy BCIX I'PYHTOBO-
KJIIMAaTUYHUX 30HaX YKpaiHu.

Copt boiikiBuanka Mae Bereramniianii mepiof Bix 120 mo 135 aui. Pocnuam
Bucororo 150-190 cm, Bpokail HaciHHsS craHoBuTh 1,0-1,5 T/ra. Maca 1000
HACIHUH ckiajae 27-32 r, yMICT CUiIIMapuHy B 000JIOHII 10 7%, B HACIHHI — J0
1% [91].

Bereramiiitnuii nepion copty Cipiyc cranoButh 115-120 gniB. Bucota
pocauH csrae 170-185 cm. Maca 1000 nvaciaun — 27-28 T, Bpo>KallHICTh CTAHOBHUTH
1,8-2,0 1/ra, ymicr onii B HaciHHi 27-28%, a cunimapuny — 4,0-4,3% [92].

Bucora pociuam postopomin TuIMHCTOI copTy IlonrtaBka CTaHOBUTH
130 cM 3 BMicTOM eKCTpakTHBHUX pedoBuH 3,0%, Ma€e JOCUTh BUCOKY CTIMKICTh 70
MOCYXH Ta OCWUIIAHHS, PEKOMEHJOBaHa 30Ha /s BupolryBaHHsa — Jlicocrer.
YposkaliHiCTh HaCiHHs qaHoro copty — 1,2 1/ra [93].

Cepen 3apyOiKHUX COPTIB 3HAWIUIM MOIIMPEHHST B YKpaiHi coptu [eoroT,
[Tonemtomika, CamapsiHKa.

Y MukonaiBcbkiid 06acTi komnanisa «bio Pozropomnia» (M. Bo3neceHChk) €
OJIHIEIO 3 TIPOBITHUX OpraHi3alliid, 110 3aiiMa€ThCsI CEIEKIIEID HACIHHS PO3TOPOMIII
IAMUCTOT B YKpaiHi mopsig 3 TakKUMH BIJOMHMH ycTaHoBamu sk JlocmigHa
CTaHI[isl JIIKAPChbKUX POCIUH [HCTUTYTY arpoekoJiorii 1 MPUPOJOKOPUCTYBAHHS Ta

[IpukapnaTchka Aep)kaBHA CUIbCHKOTOCTIONapChKa cTaHmis HamonanpHOT akagemil
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arpapHux Hayk Ykpainu. 3okpema, 3 2010-ro poky, moHan 420 ra mociBiB y
MuxkonaiBebkit, KipoBorpancekiit 1 3amopi3pkiii o0iactax Oynu 3ailHATI Mij
BUPOOHUIITBO HACIHHS po3TOpomI MmIAMUCTOi. CXOXICTh HACIHHS PO3TOPOIIIII
IIMHUCTOL ckaanae 95-97%. Ypoxaitnicte — 10-16 1/ra. Ha ra neo6xigno 10-20
KT 11 HaciaHs [94, 95].

bmxonu oxode BiBIIYIOTh PO3TOPOINIIY IUISIMUCTY. MeaonpoayKTUBHICTD
ctaHoBUTh 50-70 kr/ra. PuHKOBa 3aKkymiBelbHa BapTICTh HACIHHSA PO3TOPOIIIIII

IUISIMECTOT cTaHOBUTH 15-30 rpa/kr [85, 96].

1.3. Oco0auMBOCTI HAKONUYEHHS BAKKUX MeTAJNIB Yy JiKapcbkiii

POCJIMHHI CMPOBHUHI Ta 3aX0QU 1010 3a0e3neYeHHs Il AKOCTI

[IpoBongaun 30ip JIKAPCHKUX POCIUH, HEOOXIAHO BpPAaXOBYBaTH HE JIUIIE
CTPOKH X 30UpaHHs, aje i eKOJIOTTYHHUM CTaH TePUTOPIi Ha SKiM BOHH POCTYTh a00
BUPOIIYIOTHCS, aJKe€ KIUTbKICHO-IKICHUN CKJIaJ] JII0YMX PEUYOBHUH Y JIKAPCHKHUX
pPOCITMHAX 3aJICKHUTh Bl YMOB, y SKUX BOHH PO3BHUBAIOTHCSA. BHCOKWIT BIUIMB Ha
KUIBKICHUM 1 SIKICHUM CKJIaJl JIIKAPChbKOT CHUPOBUHU MAlOTh THUIl IPYHTIB, PiBEHb
3BOJIOKCHHSI Ta CTYIiHb aHTPOIOTEHHOTO BIUTMBY Ha HABKOJIMIITHE cepefoBuIie. B
yCiX KOMITOHEHTaX HAaBKOJMIIHHOTO MPHUPOJHOTO CEPEAOBHINA IHTCHCHBHO
HAKOIMUYYIOTHCS P13HI TOKCUKAHTH, SIKI MOXYTh Mepe0yBaTH y BUTIISAI K OKPEMUX
CJIEMCHTIB, Tak 1 cronyk. [I[ppdoMy faHi TOKCUKAaHTH MOXYTh HAKOTIMIYBAaTHUCH B
00’€KTax HABKOJUIIHHOTO CEPEOBHUINA CYTTEBO IMEPEBUINYIOUN iX MPUPOIHIN
BMmicT [97, 98].

Cepenl BENUMKOrO pI3HOMAHITTS TEXHOTC€HHUX TMOJIOTAHTIB JIKAPCHKUX
POCIIMH, TaKWUX SK PaTIOHYKIIAWA, TECTULMIMW, HITPATH, COJi, KHCJIOTH,
XBOpPOOOTBOPHI MIKpOOpPTaHi3MH, BaroMuUM JDKEpPEIOM 3a0pydHEHHS € BaXKl
MeTaau. BcTaHOBIIGHO, 0 BayKKI METaIM CIIPOMOYKHI 0 HAKOMUYCHHS Y 3HAYHHUX
KUIBKOCTSIX Y TPYHTaX, IO MOXKE MPU3BECTU JI0 3HMKEHHS SKOCTI BUPOIIECHOT Ha
HUX POCIMHHOCTI Ta ii MpoayKiii. BUKOpUCTaHHS TaKOi CUPOBUHU 3 JIIKYBAJIbHO-

MpOoPUIAKTUYHOID METOK MOXKe, HAaBIIaKW, IMOCUJIIOBATH 3axBoproBaHHA. Lla
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npobsiema BigoOpakeHa B HarionaneHiit gomoBiai «IIpo craH HaBKOJIUIITHBOTO
IPUPOIHOTO cepenoBuina B Ykpaini 1996 poky» [3, 4].

Baxkki mMeTanu BKIIIOYAIOTH XIMIYHI €JIEMEHTH 3 aTOMHOIO Macoio Oijblie
40 Ta TYCTUHOIO TOHAJ 5 F/CM3, SIK1 MalOTh BJIACTUBOCTI MeTalliB. Cepesl BaXKKUX
METajiB BUAUIAIOTH YMOBHI METajM, 30KpeMa, Mijlb, IIMHK Ta 1HII €JIEMEHTH, SIKI
MalOTh TMO3WUTHUBHUI BIUIMB HAa OOMIHHI MPOLIECH B POCIMHAX, iX IIE€ TaKOX
Ha3MBaIOTh MikpoeleMeHTaMu. OJIHaK, MPU HArpOMAJKEHH1 BHILE JOMYCTUMOI
MEX1 BOHH MOXKYTh BHUSBIISITH TOKCHYHICTh, AKTUBI3yIOUH UM, HABITAKH, OJIOKYIOUN
OloxiMiuHI ITpolecH B kuBHX opranizmax [99, 100].

BuByenHs aganTarii NEBHUX BHJIB JIKAPCHBKUX POCIMH B YMOBax
NOTEHIIMHUX JDKepen 3a0pyAHEHHS BaKKMMHU MeETalaMu JOBKULIS  JaJio
MOKJIMBICTh 3'SICYBaTH pPIBEHb TPAHCIIOKAIll JaHUX TOKCHUKAHTIB Yy JIKApChKI
POCJIMHU 1 PiBEHb 1X O10JIOTIYHOI CTIMKOCTI. 3aBASKA I[bOMY, MOXXHa BCTAaHOBUTH
JOIUIBHICTh ~ BUKOPUCTAHHS TaKUX JIKAPCBKUX POCIUH B  JIIKyBajJbHO-
npoPUIAKTUYHIN  OpakTUIl. AJKEe BUKOPUCTAaHHS JIKAPChKOI  CHPOBUHU,
3a0pyIHEHOT BaXKUMH MeETajaMHU MIJABUINYE PHU3UK HETaTHBHOTO BIUIMBY Ha
OpraHi3aM Ta MOK€ CHPUYMHATH 3aXBOPIOBaHHS HaceneHHs. OCKUIbKH JlaHl
TOKCUKAHTH TOTPAIUISIIOTh Yy JIKAapChbKl Ipemapatd, $KI BUTOTOBISIOTH 13
JKapChKOi POCTUHHOT CHPOBWHHU, SIKI TTOTIM HAJIXOIATh B opraHi3M mroauau [101,
102].

Baxkki Meranmu, 30KpeMa IIMHK 1 Milb, BIAITPalOTh BAXKIUBY POJb Y
dbopMyBaHHI BETETATUBHOT MAaCH Ta YPOKAI0 JIKAPCHKUX POCIHH AK€ BXOJAThH J10
010JIOTIYHO AKTUBHUX CHOJYK (OLIKIB, epMEHTIB, FTOPMOHIB TOII[0). BcTaHoBmeHo,
o0 i METaliB Ha JIKAapChbKI POCIMHU 3aJ€KUTh BiJ arpoXiMIYHOTO CKJIaIy
IPYHTY, IPUPOJIA XIMIYHOTO €JIEMEHTA, PiBHS 3a0pyAHEHHS IPYHTIB, OOTaHIYHOTO
NOXOJpKeHHs pociuH Ta iH. [103, 104].

TokcuyHy fAit0 MeTadiB TMOB’SI3yIOTh 3  MOPYUIEHHSM  PIBHOBAru
HAJXO/DKCHHS y POCIMHHN MaKpoO- 1 MIKpOEIEMEHTIB. AHTaroHi3M MOXe 1CHyBaTH
K MDK OKpEMHMH B)XKKMMHU MeETajaMH, TaK 1 MK MakpoeleMeHTaMu (KaJbLiiid,

MarHii, kamiil). BcraHoBimeHo, 1o 3a MakCHMaJabHOTO 3a0pyAHEHHS TPYHTIB
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MIJITIO Y JIIKAPCHKUX POCIMHAX 3HAYHO 3HIKYETHCS BMICT KaJibllito 1 MarHito. Toi
K BHUCOKMHM BMICT y TPYHTI KaJMIIO MPHU3BOJUTH O 3HMKEHHS Y JIKApCHhKUX
pociuHax KimbKocTi  (dochopy, Kambllifo, MarHioo, 3amsa. [lpum BHCOKHX
MOKAa3HUKAX y IPYHTI IMHKY CIIOCTEPIraeThCs 3MEHIIEHHS (ocdopy, KalbIliio,
MarHiro, 3aiiza. BijoMo Takox MeBHUI BIUIMB CBUHIIIO HAa 3aCBOEHHS POCIUHHICTIO
MakKpo- 1 MIKpOeJIeMEeHTIB. 30KpeMa, 32 BUCOKOI KOHIIEHTpAIlli CBUHIIIO Y TpyHTax
BUSBJICHO 3HWKEHHS 3aCBOEHHS pOCIMHAMM IIMHKY, Mifl, 3aiiza, docdopy,
kanbiro [105, 106].

BcTaHoBiieHO TakoX MEBHY OCOOJIMBICTh HAKOMUYEHHS TOTO YM 1HIIOTO
MeTajy JIKapCbKUMU pocinHaMu. Tak, CBUHEIb HABITh MPU BUCOKIN KOHIIEHTpAIlil
B IPYHTI 3HAaXOJHUThCS B CIA0OPO3YMHHHUX 3’€JHAHHAX 1 TOMY pIBEHb HOTO
nepexoay B POCIUHHICTh € HU3bKUM. L{UHK, SIKHU HaJIeX HUTh O MIKPOEJIEMEHTIB,
MO’K€ 1HTEHCHBHO HAaKOMUYYBAaTUCS JIKAPCHKUMHU POCIMHAMHU Ta YTPUMYBATHUCS B
HUX; Mib 1 KaaMiii HaKOMUYYIOThCS CJIa00, aje MIIHO YTPUMYIOThCS, TOJI SIK
CBHHEIIb CJIA00 HAKOITMYYEThCS 1 €J1ab0 yTpuMyeThes B pociudax [107, 108].

3a0pyqHEeHHS] BaXXKUMHU MeETallaMd IPYHTY € BTOPUHHUM JDKEPEIOM
3a0py/IHEHHS JIIKAPCHKUX POCIUH, YacTO Il TOKCUKAHTH TMOTPAIUISIOTH 3
atMochepu. BMicT BaXXKKHUX METaliB y JIKapChKild POCIMHHINA CUPOBUHI MOXE y 2-
4 pa3u NepeBHIyBaTH BMICT JJaHUX TOKCUKaHTIB y rpyHTi [109, 110].

3a0pyHEHHS BaXXKUMU MeTajaMd TIPYHTIB Ta HAKONUYEHHS  iX
POCJIMHHICTIO, 30KpeMa, JIIKapChKUMU POCIUHAMU BiI0YBAETHCS T1]T BIUIMBOM JBOX
OCHOBHHX (DaKTOPIB — IPUPOAHOTO 1 AHTPOTIOTEHHOTO.

HacnizgkoM aHTpOIOTeHHO1 3MiHM HaBKOJIMLIHBOTO CEpPEIOBMILNA € 3HAYHE
3pOCTaHHSl PIBHIB BMICTY Ba)XKKHMX METaliB y MOro KOMIIOHEHTaX, 30KpeMa, B
I'PYHTaX 1 pOCIMHAX, Cepell IKUX CBUHEIb, KaJIMii, MiJIb Ta IIMHK BU3HAHI OJTHUMHU
3 HalOuIbm HeOe3neuHux nomtorantiB [111, 112]. 3a0pynHeHHs IPYHTY LUMU
TOKCUKAaHTAMU Ma€ HE3BOPOTHHH XapakTep, TOMY iX HAJXO/KEHHS HaBIiTh Y
HE3HAYHUX KUIBKOCTSIX [0 JIKAPChKUX POCIWH TMPOTITOM TPHUBAJIOTO Yacy
NPU3BOJUTh 1O HAKOMMYEHHS iX B IPYHTI Ta Mirpauii B CHUCTEMI «IPYHT —

JiKapchKa pOCiIMHA — JIIKapChKa CHPOBHHA — OpraHi3m Jroanuuy [113, 114].
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JkepenaMu TOTpAIUISHHA BaXXKUX METANIB Y E€KOCHUCTEMHU JIKAPChKUX
POCIIMH € BUKUIU ITPOMHUCIIOBUX MiANPUEMCTB, aBTOMOOUIbHUI TPAHCIIOPT, XIMIYHI
3aco0M 3aXUCTY POCIIMH 1 MiHepabHi noopuBa [115, 116].

Cepen BaXKHX METaliB, JI0 SKUX YacTO NPUKyTa yBara HayKOBIIB 1
NPAKTHUKIB, € KAJMIi Ta CBUHEIb.

KanMmiii He HaneXuTh 0 yucia (Pi3i0N0oriuyHo HEOOX1THUX MIKPOEJIEMEHTIB
JUISL POCIWH, 30KpeMa, JIKApChKUX, OJHAK BIiH JOCHUTh AaKTUBHO HHUMH
norfuHaeThes. Kaamiil € po3cissHUM eJIeMEHTOM 3€MHOI KOPH 1 Maiike He yTBOPIOE
BIacHUX MiHepaniB. CamM MeTaql HE € TOKCHYHHUM, OJHAK HaJ3BUYAITHO
HEOE3NEUHNMHU € MOro PO3YMHHI CHOIYKH, IO 32 TOKCUYHICTIO HE MOCTYNAIOThCA
pryTi i mumr’ sy [117, 118].

KanMmiii, sxkuil 3HaXOAWUTbCA Y PO3YMHEHOMY CTaHl B TIPYHTI, AKTHUBHO
HAKOIUYY€EThCSI POCIMHHICTIO. Pyxoma ¢dopma Kaamito 3yMOBIIOE MOPIBHSIHO
BUCOKY MITPalLliiHy 3/1aTHICTh LIbOT'O €JIEMEHTY B CUCTEMI IPYHT — POCIHMHH, 11O €
HeOe3neyHuM (GakTopoM IS OJepKaHHS SKICHOI 1 O€3MedHOi JIIKapChKOi
cuposunm [119, 120].

CBuHenp TakoX He € (Di310JIOTIYHO HEOOXIIHUM MIKPOEIEMEHTOM LIS
nikapcbkux pocnuH. 3rigHo 3 'OCT 17.4.1.02-83, 3a crymeHeMm HeOE3MEYHOCTI
JUISL )KUBUX OPTaHiI3MiB MOT0 BIAHECEHO M0 MEpIIoro (BUIIOTO) Kiacy HeOe3meKku
[121, 122].

3a JOCHIPKEHHSAMHM HAYKOBI[IB, MIJBUIIEHI KOHUEHTpAaIlli MOJIIOTAHTIB Yy
JeSKUX BHJIAX JIKAPChbKUX POCIMH MOB’s3aHl 3 TUM, II0 BOHHM POCTYTh B MEXKax
CeMTEeOHUX TEPUTOPIN, NIe PIBEHb 3a0pyIHEHHSI TPYHTOBOTO IMMOKPUBY BUIIHHN Y
MOPIBHSHHI 3 MPUPOJHUMH Ta arpapHUMH €KocucTeMaMu. BcraHoBeHa 1 ce30HHA
3aJIEKHICTh BMICTY BQXKKUX METANIB Yy JIKAPCHKUX POCIMHAX. 30Kpema, Yy
BECHSHUI TepioJy Ta Ha TOYaTKy JITa CIOCTEPIraeTbCsd HIKYUN PIBEHb
3a0pyIHEHHS JIIKapChKoi (piToMacHu y MOPIBHSHHI 3 OCIHHIM MEP10I0M.

AHami3 Ce30HHOI JNWHAMIKA BMICTY CBUHIIIO Ta KaaMII0 CBIAYUTH, IO iX
MaKCUMyM, HE3aJeKHO BIJl BHIY JIKAPCHKUX POCIWH, KOHIEHTPYEThCA Yy iX

BETETATUBHUX OpraHax Ha MOYaTKy OCIHHHOTO MEPIOy Ta MEPEBUIILYE iX BMICT BiJl
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2,3 1o 6,2 pa3u ang cBUHINO 1 Bix 2,3 10 5,9 pa3u mig Kaamito y MOPIBHSIHHI 3
BECHSHUM IIepiofioM (TpaBenb) [123, 124].

ABTOpamMU BCTaHOBJICHO, IO CE€pex TEBHUX BHIIB JIKAPCHKUX POCITHH
Kynbpbaba mikapcebka (Taraxacum officinale L.) cobaua kpommBa 1’siTHIONaTeBa
(Leonurus quinquelobatus Gilib) € akTuBHUMEU HakOTUYIyBaYaMul CBUHITIO. ToTi SIK
HAWBUIIIMM HAKOIMYyBaueM KaJIMIiIO € MOoI0poXHHK Benukui (Plantago major L.),
ta rpuiuku 3Buyaitni (Capsella bursa-pastoris (L.) Medik) [125, 126].

HakonuuenHs kaaMmit0o y JIKapChKUX pOCIMHAX OUIBII 1HTEHCHUBHO
B11I0yBaJioCs B IMOYATKOB1 CTajii BereTallii, OCKUJIbKH JIIKapChKi POCIWHU 37aTHI
3aCBOIOBATU €M €JIIEMEHT Yepe3 JIMCTKOBY IMOBEPXHIO, TOJI SIK CBHUHEIb, KU
MOCTYIIA€ Y POCIMHH 3a MMOCEPETHUIITBA KOPEHEBOI CUCTEMH, TOCATAE MAKCUMYMY
y Iepiojl 3aBepIieHHs (GopMyBaHHS KOpeHeBoOi cuctemu [127, 128].

HaykoBLsIMM BHSIBJIEHO Pi3HY 1HTEHCHUBHICTh HAKOIUYEHHSI BaXKKHX METAJIIB
y KOPEHEBIil, BEreTaTUBHINA 1 PENPOAYKTUBHIA YACTHHI POCIHHH, IO TaKOX
3aJICKUTh BiJl PIBHSA HAJAXOKEHHS 1 XIMIYHOI ()OPMHU ITUX €JIEMEHTIB Ta HASBHOCTI
ix y rpynTi. [129, 130].

B yMoBax TEXHOr€HHOTO HABAHTAKEHHS Ha JOBKULIS BMICT OUIBIIOCTI
BAKKMX METalIB Yy JIKAPChKUX POCIMHAX 3pOCTa€, ajleé IHTEHCHBHICTh iX
MOTJIMHAHHS OpraHaMW pOCIHMH 3HIKYEThCSA, IO, 3a MPUIYIICHHSIM, TakKa
OCOOJIMBICTB € PE3yJIbTATOM aJamTaIllifHOl peakilii, HampaBIeHO1 Ha CTaOLII3aIlIo
MiHepanpHOTO 00MiHy [131, 132].

He6e3neka 3a0pyaHeHHS IPYHTIB BAXKKMUMU METAJIaMH Ta 1X TPAHCIIOKAILlis y
POCIIMHU € HaJ3BUYAHO BHCOKOIO, OCKUIBKHU TIEPi0]] HAMIBBUBEACHHS iX 3 IPYHTY
y pe3yJbTaTi MpUPOIHOI MIrpailii XIMIYHUX EJIEMEHTIB Ta iX CIHOJYK € JIOCUTh
TpuBanuii. 3a aHAepOOHUX YMOB CEPEIOBHUINA 3HAYHA KUIBKICTh CHOJYK BaKKHX
METajJiB CTa€ JOCTYIHINIOW IS POCAWH, TOMY Ha BOJOTHX TIPYHTax
CIIOCTEPITaeThCs BUIIME mepexia y pociaunau [133, 134].

31aTHICTh JIIKAPCHKUX POCITMH HAKOMWYYBATH BaXKKI METAJIH 13 30BHINIHHOTO
CEpeOBUIIA JOCHIKYETbCS B OCTAHHE JECATUPIYYSl JOCHTH IIMHPOKO 1 HE

BUKIJIMKA€ CYMHIBIB, IO OOYMOBJIOE AaKTyaJbHICTh JOCHIKEHb Y I[bOMY
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Hanpsmy [135, 136].

VY 3B’A3Ky 3 BHCOKOIO TOKCHYHICTIO BaKKMX METaJiB BCS POCIMHHA
OPOAYKIisl, 30KpeMa, 1 JIKapchki TpaBU MiJISITalOTh CYBOPOMY KOHTPOJIIO.
BianosigHo g0 kimacudikaiii moa0 ii Ha opraHi3M JIOJUHA MIKPOCJIEMEHTIB, J10
SKUX BXOJSTH BAXKKI METaJH, X MOAUIAIOTh Ha TPYNH: MIKPOEIEMEHTH, 1110 MalOTh
neBHe 3HaveHHs y xapuyBanHi moauau (Co, Cr, Ce, F, Fe, I, Mo, Mn, Ni, Se, Si,
V, Cu, Zn) ta MiKpOeJIEeMEHTH, SIKi MOXYTh CIIPHUMHATH TOKCHYHY Aito (AS, Be,
Cd, Co, Cr, F, Hg, Mn, Mo, Ni, Pb, Pd, Se, Sn, Ti, V, Cu, Zn). [Ipu mpomy
HEOOX1THO 3a3HauuTH, 1Mo 10 13 mepepaxoBaHUX EJIEMEHTIB, JI0 SIKUX BXOJSATb
IIUHK 1 MiJlb, € CIIUIBHUMH JIJIs1 000X Tpym. BeTaHoBIEHO, IO BC1 METAIM MOXYTh
MNPOSIBIIATU TOKCUYHICTh, SKIIO BOHU HAKOMUYYIOTHCSA B Opra”i3mi MOHAaj
nomnyctumi Hopmu [137, 138].

Taki Meramu SIK pTyTh, KaJMid, CBUHElLb, MUII'SK B)XE MPU HAWHUKUHMA
KOHIIEHTpalli MOXXYTh BUKJIMKATH OTPYEHHS 1 HE NMPUHOCATH OpPraHi3My >KOJHOI
KopucTi. Y 3B’s3Ky 3 1uM, o0'enHana komicis FAO 1 BOO3 BigmoBigHO 10
xap4oBoro kojekcy (Codex Alimentarius Europaeus) Bxiarodmiia 3a3HadeHi BaXKKi
MeTaJIu JI0 EPENiKy CKIaJ0BUX 1010 MPOBEAECHHS 000B’I3KOBOI0 KOHTPOJIIO 32 iX
BMICTOM YNOBHOBAKEHHMH CTPYKTYypaMu IpPH 3A1MCHEHHI MDKHApOAHOI TOPTIBII
OpOAYKTaMH  XapyoBOTO TMPHU3HAYEHHsS. BMICT 1MX MeTamiB TOBHHEH
peryiroBaTucs 1 B JIKAPCBKUX POCIWMHAX IS OIIHKKA  (apMaKoJIOTTYHHX
BJIACTUBOCTEH IMpenapariB Ha iX OCHOBI, TakK 1 JUIsl CTaHAApTU3allli, PO3pOOKU
aHATITUHYHO-HOPMATHUBHOI JIOKYMEHTAIlIi Ha JIIKAPChKY POCIUHHY CHPOBHHY, 3 SIKOT
OJICPXKYIOTh TIPOIYKIIIIO JIIKYBaIbHO-TIpodisakTHuHOTO cripsimyBanus [139, 140].

[loTpamifoun y IPpyHT, YaCTHMHA Ba)XXKUX METANIB MIAJA€THCA TIAPOMI3Y,
1HIIIA YaCTHMHA MOK€ YTBOPIOBATH BAKKOPO3UMHHI CIIOJYKH Ta 3aKPIIUTIOBATUCS Y
IPYHTOBOMY cepenoBuilll. ToOTO, BaXKKI METald MOXYTh 3HAXOJUTUCA SK Y
OOMIHHOMY, Tak 1 HeOOMiHHOMY cTaHi. [Ipruuomy akymyssiis Ta TpaHchopmaris
METaJIiB 3aJIC)KUTh BiJl COPOIIIHHMX BIaCTHBOCTEH IpyHTy [141, 142].

BusBneHo TakoX HEraTMBHMM BIUIMB BAaXKKMX METalIB Ha JIKapChKi

pPOCIIMHHU, 30KpeMa, MPUTHIYEHHS iX pOCTy, a Yy pa3l BHUCOKUX 03 — JO
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NPU3YIUHEHHS X ICHYBaHHS. 3HU3UTH 3a0pyJHEHHS IPYHTIB BaXXKUMU METajJaMu
MOXJIMBO 34 JIOCSTHEHHS OOMEXKEHHSI 3aCTOCYBaHHS MIHEpAIbHUX JOOpUB,
NeCTHIHIIB Ta TepoinuiB [143, 144].

[HTEHCHUBHICTD MEPEMIIICHHS BaXKKUX METAIIB y IPYHTI 3aJIe)KUTh BiJ I[1JIOTO
psiay ¢akTopiB, 30KpeMa, HasBHOCTI Y HbOMY OKCHJIIB 1 T1IPOKCH/IIB, KapOOHATIB,
peaxiii IPyHTOBOTO CEpEIOBHINA, OPraHiYHOI CHPOBHHHM TIPYHTOBOI 010TH,
ocoOnMBOCTEe MeTaly, (OpMU HAIXOJKEHHS METajdy B IPYHT, 3aCTOCYBaHHS
MiHepanbHUX 100puB [145-156].

1. TI'panynomerpuynuii ckian rpyHry. Crocrepiraerbcs NpsIMUR 3B’SI30K
MK CTYHEHEM JUCHEPCHOCTI IPYHTOBHX YACTUHOK 1 IXHBOIO aJCcOpOYIOUOr0
3natHicTio. [ligBUINEHA IHCHEPCHICTh CyOCTpaTy rajibMy€ BHUHECEHHS aTOMIB
BaXXKHUX METAJIIB 33 MEXI1 IPYHTOBOTO MPOQUII0, CIIPUs€ IXHbOMY HAaKONUYEHHIO Y
IPYHTI.

2. Okcunu 1 rigpokcuan. HalOuibpmmii BIUIMB Ha MOOUIBHICTH METAJiB Y
IPYHTI 31HCHIOIOTH OKCHIH 1 Timpokcuau Fe, Al i Mn.

3. Peakuis cepenoBumia. Baxki Meranu, 1m0 HOTpanuid y IPYHTOBHMA
PO3YMH KHUCIIHUX IPYHTIB, YTBOPIOIOTH B OCHOBHOMY PO3YMHHI OpPraHO-MiHEpasbHi
KOMILIEKCH.

4. Kapbonatu. lle cnomyku, SKi CHJIBHO 3HHXKYIOTh PYXOMICTb
MIKPOEJIEMEHTIB 1, y TOMY YHCJi, BAKKHX METAIIB y IpyHTax. MexaHi3m 1€l aii
OOyMOBJIEHHI $IK COPOLIITHUMHU BJIACTUBOCTSAMU BHUCOKOJMCIEPCHUX (paKiiii
KapOOHATIB, TaK 1 IXHIM OMOCEPEIKOBAHUM BILUIMBOM, Yepe3 PETYJIAIII0 peakilii
CepeIOBHILIA.

5. 3acrocyBaHHsi 100puB. CucTeMaTWyHE 3aCTOCYBaHHA JOOpHUB NEBHUM
YMHOM BIUIMBA€ HA BMICT MIKPOEJIEMEHTIB Yy TPYHTI 1 iXHE HAKONHUYEHHS Y
pociuHax. BmimB 1eil pi3HOOIUHMN 1 ckiaaHui: ao0puBa 3MiHIOWOTH pH
IPYHTOBOT'O PO3YMHY 1 TAKMM YMHOM BIUTUBAIOTH Ha CTYIMiHb PO3UYMHHOCTI CTIOIYK
MIKpOEJIEMEHTIB; BOHM TIEBHUM YHHOM BIUIMBAIOTH Ha I1HTEHCUBHICTH 1
HaIpaBJeHICTh OOMIHHHUX peakIlii, Ha TMpOLECH aKyMyJslii; MIJBULIYIOYH

BPOXKaNHICTh CLIbCHKOTOCIIOAAPCHKUX KYJBTYp, CHPHUSAIOTH IXHBOMY pOCTY Ta
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BUHOCY MIKPOEJIEMEHTIB 3 IPYHTY; HOPYIIYIOTh OajaHC MIKPOEJIEMEHTIB y IPYHTI,
4yacTo B HeraTuBHui Oik [147, 148].

6. OpraniuHa pedyoBrHa IPpyHTY. BoHa € 1HaKTUBAaTOPOM BaXXKUX METAJIB y
IPYHTIi: 301Ibl1y€E HOro OyhepHICTh, CIpUsIE 3HUIKEHHIO TOKCUYHOI Jii METaliB 1
MIEPEIIKOKAE IXHhOMY HAJIXODKEHHIO Y pocinHH. [Iporiecu B3aemo/Iii opraHigHol
pPEUOBMHU TPYHTY 3 I10HAMH METaliB 1ACHTU(]IKYIOTHCS SIK 10HOYTBOPEHHS,
azicopOl11isi Ha TOBEPXHi, XeJaTyBaHHS, PeaKIlii KoaryJssiii 1 menTu3artii.

7. IpynroBa Giota. baratbma aBropamu 0yJ10 MOKa3aHO, [0 BMIiCT y TPYHTI
pyxomoi (opMH BaXKHUX MeTalalB JWHaMIYHUN y dYacl. IIpuduuHU 3MiH MOXYTh
OyTH pi3HI, OJHAK Yy OUIBIIIOCTI BUITQJIKIB KOJMBAHHS IOSICHIOIOTHCS HiSIIbHICTIO
IPYHTOBHX MIKPOOPTaHi3MiB 1 BIKOBUMM 3MIHAMH POCJIWH, IO BIUIMBAIOTh Ha
IHTEHCUBHICTh MOTJIMHAHHS XIMIYHUX eJieMeHTiB. Ha MikpoO610JIoTiuHy AisUTBHICTh
BEJIMKMM BIUIMB 3/A1MCHIOE BOJIOra IPYHTY, fKa TICHO MOB'S3aHa 3 MOTOJHUMU
yYMOBaMH 1 TOMY HE MOKe MaTu nieBHoro putmy [149, 150].

8. Tum rpyHTy. 3a 3AaTHICTIO MIITHO (DIKCYBaTH BakKKi METaIM 1 MIBUIKICTIO
nporecy TpaHcopmarlii, IPYHTH PO3TAIIOBYIOTHCA y TaKHM pPSA: YOPHO3EM
TUTIOBUA — JIEPHOBO-TIJI30JUCTUI  OKYJIBTYPEHUH — JIEPHOBO-TII30JIMUCTHIA
HEOKYJIbTYPEHUM.

9. Mirpamis 3a mpodinmem 1pyHTy. OIMH 13 OCHOBHUX TMIPOIIECIB, IIIO
BIUTMBAIOTh HA MITPAII0 BAKKUX METANIB Yy IPYHTI € iX 3aKpIMUICHHS TYMYCOM.
MirpariiiHi MOXIJIMBOCTI TIPU IIbOMY B OCHOBHOMY 3HIKYIOThCs [149]. Came 1um
MOSICHIOETBCS 1XHIM TMIJBUIEHUN BMICT y BEPXHHOMY HANOUIBII T'yMyCOBAaHOMY
mapi rpyHTy. ['mnOuHa MPOHUKHEHHSI BaXXKUX METAIB y 3a0pyIHEHHX IPYHTaX
3BMYAHO He mepeBuilye 20 cM, MPOTe NpHU CHIBHOMY 3a0py/IHEHHI BOHM 3JaTH1
NpOoHMKATH 1 Ha rmouny 10 160 cm [151, 152].

10. Ocob6nuBocTi Metaily. BecTaHoBieHO, 1110 METalu-3a0pyIHIOBaYl MalOTh
HEOJHAKOBY 3/IaTHICTh J0 aJCcOpOIlii, BIJl YOT0 IXHS TOKCUYHICTDH JJIsl POCIUH MIPU
OJIHAaKOBOMY 3a0pyaHEHHI MOxe OyTH pi3HOI0. Tak, mpu OJHAKOBUX yMOBaX 10H
KyIpyMy ajacopOyeTbesl y OUIbIIIN KUIBKOCTI, HIXK 10H KaaMmito. [{luHK yTpumyeTbes

IPYHTaMU OLITBII MIITHO, HIXK KaaMii, TOMY 110 HAlHOUIbIIa HOTO KUTBKICTh 3B'sA3aHa
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3 okcujaamu 3aiiza. Kagmiii, B OCHOBHOMY, 3HAXOJUThCS B OOMiHHINA (opMi, a 3
OKCHJIaMH 3aj1i3a 3B's13aHa JIMIIC HeBeJIMKa HOro KiUIbKicTh [153, 154].

11. ®opmu 3HAXOKEHHS BAXKKHX METaliB y TpyHTI. Baxki meranu B
I'PYHTaX MPHUCYTHI B pi3HUX (hopMax: B IPYHTOBOMY PO34uHI — y (HOopMi BUIBHHUX
KaTiOHIB 1 acolliaTiB 3 KOMIIOHEHTAMH PO3YMHY; Y TBEP/Iil YaCTUHI IPYHTOBOI Macu
— y ¢dopmi OOMIHHMX KaTiOHIB 1 iXHIX 3apsHKCHUX KOMIUIEKCHHX CITOJIYK,
a7copOOBaHMX Ha IIOBEPXHI TPYHTOBUX YACTOUOK, Yy BHUIJISAAI 130MOPGHUX
JOMIIIOK Y CTPYKTypax TJIMHACTHX MIHEpAJiB;, TeJiB 3aii3a, aIlOMIHIIO 1
Maprasifro, a TakoXx y ¢Gopmi BIaCHUX MiHEpaTiB 1 CTIMKUX OCaiB MaJOPO3UYNHHHUX
coJeii [155, 156].

JI71s1 3MEHILIEHHS MIKIJIUBOI 11 BaKKUX METaJIIB BBOASATH BIJMOBIAHI HOPMU
ixaporo BmicTy: ['JIK BasioBOro BMICTy BaXXKUX METaJliB B OPHOMY IIIapl IPYHTY Ta
pociunHid Maci; I'JIK pyxomux GopM BaXKMX METaliB y IpyHTI, MI/kr; Kmapk
BOKKUX METaliB y IPyHTI, MI/KI. BanoBuii BMICT Ba)XKHX METaJiB JOIIBHO
BUKOPUCTOBYBATH JUIsl 3arajbHOI XapaKTEpPUCTUKU CTaHy IPYHTIB 1 iXHBOT
NOTEHIIMHOT HeOe3neuyHocTi. Jlume BMICT pyxomux ¢opMm Oyae 3yMOBIIOBATH
pIBeHb iXHBOI TOKCHYHOCTI. MeTanu came y pyXOMHUX CIOJyKaX HEraTuBHO
BIUTMBAIOTh HA IPYHTOBHI OioneHo3 [157, 158].

BpaxoByrour 0cOOJMBICTh MEPEMIIICHHS Ba)XXKKUX METANIB Y IPYHTOBOMY
cepenoBuIll chopMOBaHI OCHOBHI 3aX0/IU 1010 3HIKEHHS X MITpaIlii y pOCIUHHU.
Jlo Takmx 3aX0/1iB HaJICKATh:

- Bannysanns rpyntiB. Tak, 3umwkenns pH rpyHty no 6,5 3a BHECEHHS
KaJIBLIIIO CIPUSIE CYTTEBOMY 3MEHIICHHIO PO3UUHHOCTI BaKKHX METANIB;

- 3acTocyBaHHs OpraHiYHUX A0OpUB (THIH, TOpd). YTBOPEHI BHACTIAOK
BHECCHHSI OpraHiKM METAJOOpraHiyHl KOMIUIEKCH 3HIDKYIOTh TEepeMIlleHHS
BaXKKMX METAJIB JI0 POCIIUH;

- Buxopucranns nns yno0peHHs 1pyHTiB ¢ocdopHi 1o0puB. Docdatu
CBUHIIIO, ITUHKY Ta IHIIAX METajiB YTBOPIOIOTh BAXKKOPO3ZUMHHI CITOJYKH, IO

SHUKYE€ HAAXOMKCHHS BAKKHUX METAJIIB A0 pOCIIHH;
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- BukopucTaHHS TPOTHUJICIKHO HAMpaBICHUX B3aEMOIN (HasBHICTH
OJTHOTO €JIeMEHTa — aHTAaroHICTa CHpHsE 3HWKCHHIO 1HIIOTO). BcTaHOBIIEHO, IO
IIMHK MOYKE BITMBATH HA OOMEKEHHS IMEePEMIIIEHHS PTYTI IO JIAHITIOTY YKUBJICHHS,

- Bukopucranns 610J0T1YHUX 3aX0/IB (BUPOIIYBaHHS Ha 3a0pyaHEHUX
BOKKMMH METAIAMH IPYHTAX TEXHIYHUX KYJIBTYP, JTICOBUX KYJIBTYp TOIIO);

- Peanimariisi TpyHTIB (3aXOpPOHEHHSI BEPXHBOTO MPOIIAPKY TPYHTY Ha
rmuouHy 40—50 cM 3 mepeMillleHHSIM Ha TOBEPXHIO MiJIOPHOTO He3a0pyTHEHOTO
ITPYHTY 3a IUIQaHT@XHOI OpAaHKW; BHJAJCHHS TOKCHYHOTO Iapy TIPYHTY 1

PO3MIIIIEHHS Ha fioro Mictii yucroro) [159-171].



o1

BucnoBku 10 po3ainy 1

VY pe3ynbTaTi IpOBEICHOTO aHaIi3y HayKOBOI JITEpaTypH BCTAHOBIICHO, IO
B YKpaiHi CHOCTEepIraeTbCs MIABUINCHUN TOMUT MiANPUEMCTB (apMarieBTUIHOI
rajiy3l Ha JIKapCbKy POCIUHHY CHPOBHHY BITUM3HSHOTO BUPOOHMIITBA, SIKa Mae
BEJIMKY TMEPCIEKTUBHICTh — CIPHUSTIMBI E€KOJOr0-€KOHOMIYHI YMOBH, CYTTEBI
pe3epBu s 301IBIIICHHS 00CATIB BUPOOHUIITBA JIIKAPCHKOT POCIIMHHOI CHPOBUHHU 1
PO3IIMPEHHS] ACOPTUMEHTY POCIIMH, HEOOXITHWUX I BHPOOHHIITBA JIIKAPCHKHUX
npernaparis.

Postopomra  tursmucta  (Silybum  marianum) e 1{iHHOIO JIIKApCHKOKO
pociuHo. HaciHHS po3TOponili IUISIMUCTOI BUKOPUCTOBYEThCS SIK JII€BUI 3aci0
BIJl psAY 3aXBOPIOBaHb, OCOOJMBO IMpH 3aXBOPIOBaHHAX MediHKU. CuiliMapuH,
Ji0o4a pedyoBHHA, SKYy BHJI00YBAalOTh 13 HACIHHS PO3TOPOIII, KOMEPUIMHO
JOCTYIHHUM SIK CTaHAAPTHU30BaHUM E€KCTPaKT (Yepe3 MoraHy pPO3YMHHICTH y BOJI
Horo OI10JOCTYIHICTh IMIJIBUIIYETHCS BBEJEHHSAM CUJIMapuHy y  dopwmi
npenapariB), U0 Ji€ SIK aHTUOKCHUJAHT Ta IeNaTonpoTEeKTOp; €(PEeKTUBHUN Npu
JIKyBaHHI OTPY€Hb TOKCHUHAMH (KCEHOOIOTMKAaMMU), TeMATUTIB, IIUPO3Y Ta PiOpo3y
NEYIHKHU;, CTHUMYJIOE€ pEereHepaiiro NedyiHKU. TakoK HACIHHA PO3TOPOIIl Mae
NpoTHU3anaibHy, IMyHOMOIYJIOOYY, NPOTUBIPYCHY, MNPOTHUIYXJHHHY, JIMiAHY,
JKOBYOTIHHY JII0 Ta 1HIN KOPHUCHI JUisi 310poB’s BiacTuBOCTi. JliKapchki
npenapaTtyd, BHUIOTOBJIEHI 3 CHPOBUHU PO3TOPOMINI IUIAMHCTOI € 3arajom
0€3MeYHNMU AJI1 BUKOPUCTAHHS JFOAUHOIO.

OcraHHIM YacoM BHCOKOKO TOMYJISIPHICTIO XapaKTEePU3YEThCS cepel
CIIO’KHMBAYIB €KOJOTTYHO Oe3MeyHa JIIKapchKa pOCIMHHA CUPOBHHA, sIKa HE MICTUTh
3JIMIIKIB MECTULIUIIB, PAIIOHYKIII/IIB, BAXKKUX METaJiB, HITPATIB, KUCIOT, COJEH
Ta IHIIUX TOKCUYHUX KOMIIOHEHTIB.

Bracigok 1160ro HEOOX1THOIO YMOBOKO PO3BUTKY CYYaCHOTO JIIKAPCHKOTO
POCIMHHUIITBA Y CUIBCHKOTOCIIOAAPCHKUX MIAMPUEMCTBAX € BpaXyBaHHS YNHHUKIB
BIUIMBY Ha OpraHi3allilo BUPOIIYBaHHS JIKapChKUX POCITUH. BpaxyBaHHs BKa3aHUX

bakTopiB AACTh MOXJIHMBICTH 3a0e3meunTd e(HEeKTUBHY OpTaHi3aIlil0 €KOJOTI4HO
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OpIEHTOBAHOTO BUPOOHMIITBA JIIKAPCHKOI POCIMHHOI CHPOBHHH, IO CHPHUIATHME
30UIBIICHHIO OOCATIB BUPOIIYBaHHS JIKAPChKUX POCIMH Ta PO3IMIMPEHHS iX
BUJIOBOTO PI3HOMAHITTS.

Bumie Bkazane 1 00yMOBHIIO BUOIp TEMH JIUCEPTALIITHOTO JOCIIIIKCHHS.
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PO3/1T 2
YMOBH, MPOT'PAMA TA METOJIUKA JOCJIUTKEHD

2.1. IlpupoaHo-KJIIMATHYHI YMOBU BHPOILIYBAHHA JiKAPCHLKUX POCJIUH B

JlicocTeny npaBodepexxHoMy

dopMyBaHHS BUCOKOSKICHOI JIIKAPCHKOI CHPOBUHH, 30KpEMa, PO3TOPOIIIIi
IUBSIMUCTOT ~ 3QJIEKUTh, OKPIM  TEXHOJOTIi BHUPOIIYBaHHA, BiJ TIPYHTOBO-
KJIIMAaTUYHUX YMOB.

VY Mmexax YkpaiHu rpyHTOBO-KJIiMatuuHa JlicocTernoBa 30Ha MPOCTIATa€ThCs
CYLIUTFHOIO cMyToOr0 BiJ mepearip's Kapnat Ha 3axoni g0 kopaoHiB 3 Pocieto Ha
500 kM 1 € mepexigHOI BiJ JICO-TYyYHOI JO YOPHO3EMHO-CTEMOBOI 3 IIUPUHOIO
30HU 3 MBHOYI Ha MIBICHB, IO KOJUBAEThCA B Mexkax 150-330 k.

JlicocTten BUTATHYTHM 3 IMIBHIYHOTO CXOJYy Ha MIBASHHHMM 3aXid KpaiHu
IOCTYIIOBO PO3LIUPIOETHCA B LIbOMY HAINPSAMKY Yy 3B'SI3KY 31 3BOJIOKEHHSIM KJIiMarTy.
JlicocTenoBa I'pyHTOBO-KJIIMaTUYHA 30HAa BUPA3HO MOAUIAETHCS HA TPU MPUPOJIHI
db13uko-reorpadiuni nposinuii: I[lpukapmarceky, IIpaBoGepexHo-/[HITTPOBCHKY
(ITpaBoGepexuuii Jlicocten) i JliBoGepexno-/{HinmpoBchKy [1].

3arasnpHa mioma Jlicocteny Ykpainu ckianae 20699,3 tuc.ra, abo 34,4%
teputopli kpainu. Jlicocren 3aiimMae TpeTuHy YKpaiHM 1 Ma€ 3HAYHUN BIJICOTOK
OpHOT 3eMJIl, Ha SIKIM BUPOILYETHCS ITUPOKUI Alana3oH CLIbCbKOTOCHOJAPChKUX, Y
TOMY YHUCJ1 1 JTIKAPCHKUX KYJIBTYD.

VY ckmani i 3emenbHOoro QouHmy 80% CTaHOBIATH CLILCHKOTOCTIOAAPCHKI
yrigasa, B ToMmy uucni 66% pimia. IpynroBuil mokpus JlicocTeny CKIaaHWI,
MicIsIMU ayXe cTpokatuid. IlpeacraBnenuii monan 160 rpyHTOBUMHU BiaMiHAMU
Jy’K€ IIMPOKOTO T€HETUYHOIO 1 arpOHOMIYHOTO J1ala3oHIB, sIKI 3yCTPIYAIOThCS B
pi3HOMaHITHUX KoMIUIeKcax [1].

VY po3pizi obnacteii YkpaiHu 3a3HauMMO, IO Bcs BiHHMIIbKA 007aCTh,
niBreHHa yactuHa JKutomupcbkoi Ta KuiBchkoi oOnactel, Oiibplia yYacTHHA

XMenpHuIbkoi, Yepkacwbkoi, miBHIYHI paiioHu Opecbkoi Ta KipoBorpaacekoi
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obnacreit Hasexxath 10 [IpaBoGepexnoro Jlicocreny.

Jlicoctenny VYkpaiHu TOpuUTaMaHHUN  pPI3HOMAHITHUN  penbed, AKUU
NPEJICTaBICHUNA TMIABUIICHOI0 PIBHUHOIO 3 PO3BHMHEHHM BOJHOEPO3IMHUM
penbeom. banku 3aramom rIMOOKI Ta MIMPOKI, 3 BEIMKOI MPOTSHKHICTIO, aje
MOPIBHSHO Majo po3raidyKeHi. bamouyHa wepexa Mae 3HadyHy TYCTOTY.
Mix0anouyHi BOIOALTH IMHUPOKI Ta BUCOKI, 3 T0Ope BUPAKEHUM ILJIATO, TUIOIIA SIKHX
JOPIBHIOE TPUOIU3HO TUIOMII cXiB. CXHIIM € pIBHUMH, ITepeBaXkHO nojorumu. Ha
BOJIOAUTBHUX TIIATO PO3BMHEHUN Mikpopenbed y (opmi ynoroBuH i 3amaavH. B
npaBoOepexxkHoMy JlicocTeny 3yCTpidaloThcsl MaJIONPOIYKTHBHI SIPY»KHO-0aI04H1
3emill, AK1 HahOuIbmn momupeHi B [IpaBobepexxHo-IIpuaHINpOBCHKOMY pPETiOHI,
pPO3MIIIEHOMY B3J0BX MpaBoro Oepera p. [uinpo Big M. KueBa po wm. JlHimpa.
ChopmyBanucy BoHM mia BruuBoM rmbokoro (100-160 M) wmicueBoro 6asucy
eposii. [Ipu nboMy ropu3oHTaIbHE PO3WICHYBaHHS CTaHOBUTH 1,3-1,5 KM/KM, @ B
paifoni KameBa csrae 4,2 km/km°. 3araibHa epOJOBAHICTb TEPUTOPii perioHy
ctaHoBuTh 34,9%. Pins eponoBana Ha 31,4%, a mpupoiHI KOPMOBI YTiaAs — Ha
65,4% [1].

VY 30Hi JlicocTeny nepeBakalOUUMH IPYHTOTBOPHUMHU TMOPOJAMHU € JIECH 1
JIECOBUJIHI CYTJIMHKH, TOJIOBHOK OCOOJUBICTIO SKUX € KapOOHATHICTh Ta
copusTIUBl (I13UYHI 1 (PI3MKO-XIMIYHI BJIACTUBOCTI, IO 3arajioM BH3HAYalOTh
arpOHOMIYHO I[iHHI BJACTUBOCTI IPYHTIB JIaHOT 30HHU.

CryniHp pOAIOYOCTI I'PYHTY B 3HAYHIA Mipl 3aJ€XKUTh BIJ MEXaHIYHOTO
ckmany [2]. 3onanbHuMH TpyHTamMu 30HH JlicocTemy € cipi JIiCOBI IPyHTH Ta
YOpPHO3E€MHU THIIOBI, OMIiA30JICHI, BWJIyroBaHi, perpagoBani. [lo monmHax pidok
MOIIUPEHI Jy4HI 1 JIy4HO-OOJIOTHI TIPYHTH, 3yCTpidaroThcss OosoTHi [1].
[lepeBaxkaroTh Ha JMaHI TEPUTOPIi CYTIMHKOBI IPYHTH, 30KpeMa, HA MIBHOYI —
JIErKO- 1 CepelHbo-, a Ha IiBIAHI — BaKKOCYIJIMHKOBI. IpyHTOBHUil TOKpHMB €
MOPIBHSHO OJTHOPITHUM.

Cipi omi30JeH1 IPYHTH € MAJIOPOAIOYUMH. BMICT r'yMycy B HUX HEBHUCOKUIA
(2,0-2,5%), 30cepemkeHnii MEPEeBaAXXHO B T'YMYCOBO-CIIOBIAIbHOMY TOPHU30HTI,

ToMy 3amnacu ioro HeBucoki (150-200 1/ra). Peakiiisi IpyHTOBOrO PO3YMHY KHCJIa
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(pHcox 4,5-5,5), rimposiTuuHa KUCIOTHICTH Bucoka (2,5-4,0 mr-exs./100 r rpyHTy),
CTYIHb HAacU4YEHOCTI ocHoBaMu cTaHOBUTH [0-80%. Cyma OOMIHHHUX OCHOB
ckimangae 12-14 mr-exs./100 r rpynTy [3].

Cipit JicoBl TIpyHTH y 3B'SI3Ky 3 HHU3BKHM BMICTOM Tymycy OifHI Ha
3araJlbHUNA a30T, TOMY 3alacyd HOro B LMX I'PYHTAaX HE3HAUHI Ta B TYMYCOBaHil
TOBIII HE TMepeBHINYIOTh 4-5 T/ra. UYepe3 BHUCOKY KHCIOTHICTh Ta
MaJIOCIIPUSTINBHUIN BOJIHO-TIOBITPSIHUIN PEXUM, CIpl JIICOBI IPYHTH MalOTh HU3BKY
HiTpUdIKaIiiiHy 3M1aTHICTH 1 c1abo 3a0e3rnedeHi MiHepadTbHUMU (GOpMaMH a30Ty.
Tomy cinbChKOTOCIIOAAPCHKI KYJNbTYpU 3a3HAIOTh JePilUTy a3zory 1 g00pe
pearyroTh Ha BHECEHHS a30THHUX J00puB [4].

VY cipux JICOBHX IPYHTax BaJIOBUW BMICT (pochopy TaKOXK € HEBEIUKHUM,
SKAW 3aJIGKUTHh BiJ MeXaHidyHoro ckiany 1 He mnepeBumye 0,10-0,13%. 3
rMONHOI0 BMICT Horo pizko magae g0 0,02-0,03% B iMroBiaibHUX TOPU30OHTAX 1
IPYHTOTBOpHIM mopoji. lle miaTBepxkye O010JI0TIUHE TMOXOHKEHHS OCHOBHHX
3amaciB 1 JIOCTaTHIO PyXoMicTh (ocdaTiB CIpUX JICOBHX IPYHTIB, TOMY BOHU
notpeOyroTh hochopHUX T0OpUB, SIK i a30THUX [3].

3Ha4HO Kparie Cipi JIICOBI IPYHTH 3a0e3IeUeH] KaJlieM, BAJIOBUN BMICT SIKOTO
3aJIEKUTh B1JI MEXAaHIYHOTO CKIJIaay. 3a BMICTOM pyxXomMux ¢ocdaTiB i 0OMIHHOTO
KaJIIIO SICHO-CIpi 1 CIpi JIICOBI IPYHTH € CepeliHb03a0e3neueHuMu. Pocauuu Ha mux
IPYHTax MO3UTHBHO pearyroTh K Ha (ocopHi, Tak 1 KamiiHi foopuBa [1, 5-7].

Hecnipustiausi ¢i13U4HI BIACTUBOCTI, IO MPUTAMaHHI SICHO-CIPUM JIICOBUM
IPYHTaM € TPUYUHOI I1X HHU3bKOI BOJOMPOHUKHOCTI. [licis MexaHiuHOTO
OoOpoOITKy SICHO-CIpUX 1 CIpUX JICOBUX IPYHTIB, OpHUW IIap HIBUIKO
VIIUIBHIOETBCS, CTPYKTYypa PO3NWIKOETHCS, BMICT BOJAOTPUBKHUX arperariB
3MEHIIYEThCS. B cyXoMy cTaHi Ha JaHUX IPYHTax YTBOPIOETHCS IPYHTOBA Kipka, a
B 3BOJIOXKCHOMY — IPYHT 3aruiiBac. Tomy ¢akTuyHi 3amacu IpOAYKTUBHOI BOJIOTH
€ 3Ha4yHO MeHmumH [1, 8].

VY cipux JiCOBUX IPYHTAX MEPEBaKA€E MEPIOUIHO MPOMUBHHUM TUIT BOJTHOTO
pexxumy. BecHsH1 omaau 3BOJIOKYIOTH BepxHik 50 cMm map rpyHTy. ['nuboke

MpOAyBaHHSA  BiMOYBA€ThCS  HABECHI Mg dYac  cHirotaHeHHs. [nmOuHa
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MPOMOYYBAaHHS 3aJ€KUTh BiJl TOBIIMHM CHIFTOBOTO IOKPUBY Ta IOBEPXHEBOTO
CTOKY TajuX BoJ. BpaxoByrouu, 1110 Cipi JIICOBI IPYHTH MPUYPOUYECHI TIEPEBAXKHO JI0
palioHIB 3 MepeciueHuM penbeoM, BUTPATH BOJIOTH MOXKYTh cTaHOBUTH 20-30%.
[HTEeHCUBHUIN BOJIOTOOOOPOT OXOIUIIOE TOBIIY IPYHTY 10 1-1,5 M. 3a Takux ymoB
BOKJIMBOTO 3HAYCHHS HAOYBAIOTh JIITHI OMAJH, SIKI 3BOJIOKYIOTh TOJIOBHUM YHHOM
opuuii map. B Jlicoctenosiit 30H1 JiTHI Ol 9aCTO MalOTh 3JIMBOBUN XapakTep i
TOMY 3Ha4Ha KIJIbKICTh BOJIOTH OCOOJIMBO HA CXMJIOBUX 3€MJIIX BTpadaeThbes. OTke
Ha CIpUX JICOBHUX IPYHTax HE 3aBXIH 1 HE CKpI3b CTBOPIOETHCA CHPUATIUBUIN
BOAHUHN pexuM. ToMy picT 1 PO3BUTOK POCIUH 3HAYHOIO MIPOIO 3aJICKUTH BIJ
KUIBKOCTI OIafiB, YaCTOTH Ta IHTEHCUBHOCTI poimiB [1].

YopHOo3eMHU MOPIBHSAHO 3 CIPUMU OMIA30JIEHUMH IPYHTaMU JaHOI TEPUTOPII €
BHUCOKOPOJIIOUUMH. BMICT rymycy B HUX CTaHOBUTH 3-6%, peakiiisi IPYHTOBOTO
pO3UMHY € HEWTpaJbHOI Ta OJM3BKOK N0 HEUTpaIbHOI, TIAPOJITUYHA
KUCIOTHICTh HU3bKa (1-3 Mr-exB./100 r IpyHTY), CTyHiHb HACHYCHHS OCHOBAMHU
BHUCOKa. YopHO3eMU MarOTh BHUIIUN, HIXK B CIPUX OIIJ30JEHUX TIPYHTaX BMICT
JIETKOT1POJI30BaHOTO a30Ty, pyxoMoro (ocdopy Tta oOMiHHOrO Kamuio. BogHo-
G13UYHI  BJIACTUBOCTI OUIBII CHPHUSTIMBI, TOMY 3a0€3MEYyl0Th JOCTATHIO
BOJIONTPOHUKITUBICTB 1 BOJIOTOEMKICTH [7, 8].

Kiimar JlicocTeny € moMipHO-KOHTUHEHTAJIbHUM, TEIUIMM; JIITO — TPUBAJIE U
Terie, 3uMa — KOpPOTKa ¥ momipHo-xonoaHa. s 3ouu JlicocTeny mputamaHHe
JIOCTATHE 3BOJIOKEHHSI HA 3aXO0J1, HECTIHKE — Ha CXOJl, MEPIOIUYHO MPOMUBHUM
BOJIHUU PEKUM.

3a ymoBamu 3BojiokeHHs Jlicoctenm mnpaBOoOEpeXHUN IITUTHCS Ha TpU
MIJI30HU: JOCTATHBOI'O, HECTIMKOTO Ta HEJAOCTATHHOTO 3BOJIOKEHHS. 30Kpema,
MIBHIYHO-3aX1JHA YaCTHHA BIJIHOCUTHCS JO TIJA30HM 13 JIOCTaTHIM pPiBHEM
3BOJIOKEHHS (piYHA KUTBKIiCTh omnaiiB — moHay 600 MM; BOJHUN PEXUM TIPYHTY —
CIIPUSTIIMBU ); IICHTPaJbHA YaCTHHA HAJIC)KUTH J0 HECTIMKOTO 3BOJIOKEHHS (piyHa
KIJTBKICTh onaaiB 1o 600 MM); miBACHHA YaCTHHA BiTHOCHUTHCS 10 HEAOCTATHHOTO
(piuna kitbKicTh onafaiB a0 400 mm). Ha teputopii [IpaBoGepexHoro Jlicocremy

4acTo CIOCTEpiraroThes 6e3aomosi nepioan [9].



75

VY 1uioMy moMipHO-TEIIMH 1 IOCTaTHhO BoJioruil kiiMat [IpaBoGepexHoro
JlicocTeny € CHPHUATIWBUAM JJisi BUPOIIYBaHHS 0araThbOX CITbCHKOTOCTIONAPCHKUX

KYJBTYp, 30KpeMa, pO3TOPOIIIII TUIIMUCTO].

2.2. YMOBH NPOBeIeHHS 10C/IiIKeHb

[TonpoB1 gociipKeHHsT npoBoAwian BopogoBxk 2017-2020 pp. B ymoBax
JOCTIAHUX JUISHOK BiHHUIIPKOTO HAaIIOHAJIBHOTO arpapHOro YHIBEPCUTETY Ta
depmepcbkoro  rocmogapctBa  «3ops  BacwmiBkm»  (TuBpiBCbka — cenMIHA
TepuTOplajgbHa Tpomaja, ¢. Bacuiska). JlabopaTtopHi TOCTIIKEHHS MPOBOIUIN Y
Kuromupcerkiid Gimi Y «lepKIrpyHTOXOpOHA.

depmepcbke rocnofapcTBo «3ops BacuimiBkuy, e MPOBOAMIUCS TOJIHOBI
JOCTIDKEHHS, 3HaXOAUThCS B IICHTpaJIbHIN YacTHI BiHHMIbKOT 00macTi [10].

VY 3emileKOpHCTYBaHHI rocrnofapcTBa 3HaxoauTbesa 753 ra 3emuii. OcHOBHA
JUSTBHICTh — BelleHHa pociuHHunTBa (puc.2.1). Cnemiamizamiero ®PI' «3ops
BacwiniBkn» € BUpOIIYBaHHA MIICHHII (03UMI Ta fApl COPTH), pINaKy, coi,
KYKYPY/I31, COHSIIHUKY, SIMECHIO, TOPOXy Ta iH. [11].

KypHukin

MaihgaH Bacunieka

0-02-03-05

Pucynox 2.1. — Mamna po3ramryBaras O «3opst Bacumikuy» [11].

binpury wacTMHY y  CTPYKTYypi  3€MJIEKOPUCTYBAHHS TOCHOJApCTBA

CTAHOBJISATH OpHI 3emii (puc.2.2).
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Crpykrypa 3eminexkopuctyBanus OI" "3ops BacumiBku"

B opHi 3emni
M ciHOKOCH

M nacosuLia
W nicocmyrum

M iHwWi yrigan

Pucynok 2.2. — CtpykTypa 3eMJIEKOPUCTYBAaHHS rocroaapcTsa [11].

VY cknaal rpyHTOBO-PECYPCHOIO MOTEHIaNy (epMepChbKOTO rocrnoaapcTBa
3HAXOMATHCS IIEPEBAKHO Cipi JicoBi omigzoneni rpyHtd. IpyHTOBI Boau Ha
TEPUTOPii TOCMOAAPCTBA MPUAATHI I TOCTIOJAPCHKO-MTUTHOTO BOJOMOCTAYaHHS,
30Kpema, 3polryBaHHsi, Tomro [12].

3a arpoKJIIMAaTHYHUM PAOHYBAaHHAM TEPUTOPIS AOCIITHOTO rOCHOJapCTBa
BiJTHECCHA JI0 MEPIIIOTo, IIOMIPHO TEILIOT0 BOJIOroro paiony [13, 14].

3a nepion pocnimxens 2017-2020 pp. Oyno mpoBeaeHO CIOCTEPEIKEHHS Ta
aHaJi3 MOrOJJHUX YMOB, 110 CKJIAJIUCS 1]l YaC BEreTalliHoOro nepiogy po3TOPOIIII
wIssMucTOi (Tadu. 2.1).

Tabnuys 2.1

[ToroaHi yMOBH B POKH IIPOBEACHHS JTOCIiKeHb [15].

IToxa3Hukn bararopiunuii Poxu nocnikeHb

MOKA3HUK 2017 | 2018 | 2019 | 2020

Cepennbopiuna Temneparypa, °C 7,0 91 | 88 | 90 | 101

Cepennst Temiieparypa BOpOJAOBK 12,4 16,7 | 218 | 209 | 20,4
BEreTaliiHoro nepioay(KBIiTeHb-
ceprens), 'C

Cywma omaniB 3a pik, MM 634 503 | 577 | 564 | 551

Cyma onaiB 3a BeretauiiHum 451 175 | 281 | 316 | 293
nepio1 (KBITEHb-CEPIICHb), MM
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Tak, 3a otpumanumu KimiMatuuaumMu gaaumu (Joxa. 1 ) 3a3Haummo, 1o y
2017 poui cepennbopiuna Temmeparypa cranomia 9,1 °C, mo Oyno nHa 2,1°C
suie Hopmu (7,0°C); cyma omazi 3a pik ckimaiga 503 mm, mo Bigmosimae 79%
OaraTopiunoi Hopmu (634 mm); I'TK cranoBuB 0,86 (HecnmpusATIMBI YMOBHU
Bererailii) [16]. CiocTepexeHHs 3a TeMIIepaTyporo /il BUZHAYCHHS ONTUMAITbHUX
CTPOKIB TIOCIBY pPO3TOpOMI TUIAMHUCTOI Ta i1 po3BuTKy 2017 p. mokasano, 1o
HAMHWKYOIO TEMIIEPATYPOIO MOBITPS il BEreTaliitHoro nepioay
XapakTepusyBajacs apyra jaekaga kBitHa — winyc 2,3°C (3a cepemHboro
nokasuuka 1ioc 6,6°C). Tomy Oyiao BH3HA4YE€HO MPOBOIMTH MaWOYTHIH IMOCIB
posroponni mismuctoi y II-III nmekami kBiTHA (3a yMOBH cepeaHBOI000BOI
temreparypu 10°C, sika € onTuMajbpHOIO A ii mociBy). HaiiBuima temmeparypa
HOBITPS MPOTATOM BeretamniiiHoro nepiogay — mioc 34,2°C Oyna 3adikcoBaHa y
nepiiii gexazi ceprus (3a cepennboro nokasuuka — 23,8°C) (puc. 2.3). Brpoaosxk
BereTaiiiHoro mnepioay (kBiTeHb-cepreHb) 2017 poky cepelnHs TemiiepaTypa

noBiTps ckiana 16,7°C.

25
=== KBiTEHb
20 -
== TpaBeHb
15
.__./ YyepBeEHb
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Pucynok 2.3. — TemmiepaTypHi IOKa3HUKH Bererariinoro nepiogy (2017 p.), °C

3ayBaXUMO, IO MPOTATOM BECHSHOTO MEpioay CIOCTEPIraBcsi HE3HAUHMIMA

nedimur omamie — 43 MM mpu HopMi 59 mwm. KinmbKicTh oOmajiB MmpOTATOM
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Bereraiiitnoro nepiony 2017 poky craHoBwia 175 mMM. AHamizyroud TOTOJHI
ymoBu 2017 poky HEOOXigHO BIIMITUTH MPUCYTHI aHOMaJli y po3moaim
TEMIIEPATypH TOBITPs Ta onaiis [16].

Xapaktepusytoun 1orogni ymoBu 2018 poky 3azHaummo, 1O 3a
CTaTHCTUYHUMHM JAHUMH, CEPEIHBOPIUHA Temieparypa ckiana 8,8°C, mo Ha 1,8°C
oyio Bumie Hopmu (7,0°C); cyma onazis 3a pik ckinana 577 mm (90% Gararopignoi
HOpMH — 634 MMm). [IpoTSroM BChOTO BECHSHOTO MEPiOy CIOCTEPIragoch IBHIIKE
i IBUIIICHHS TEMIIEPATyPH 13 YaCTHMH iX KOJMBaHHAMU [17].

Halinmkua TemmepaTypa TOBITpPST MPOTSATOM BETETAI[ifHOTO TEPioy
PO3TOpOIII IIAMUCTOI Oyia 3adikcoBaHa y mepiiiii aexani kitas — minyc 0,6°C
3a CEpelHBOro MokasHumka maHoro mepiogy 10,3°C, Tomy mociB po3Toporiri
TUIIMUCTOT JIJIsE TIPOBEACHHS JOCTIIPKEHb MU PO3MOYAIN Y JAPYTid AeKajl IbOTO
MICSIISL.

HaiiBuiy temmeparypy mositps — miroc 30,8°C Gyio 3adikcoBaHo y TpeTiit
JeKaIi CepIIHs 3a CEPENHBOro MOKa3HMKa AaHoro nepioxy — 19,8°C, mo crpusio
CKOpIIIOMY J03piBaHHIO HACiHHS po3Topormri IsMucToi (puc. 2.4). 3aramom,
CepellHd TeMmIleparypa TOBITPsl BIPOJOBXK BETETallIHOIO MEpPIoAy PO3TOPOIIIII

IUIIMHUCTOI 3 KBiTHs 110 ceprieds 2018 poky cknana 18,2°C.
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Pucynok 2.4 — TemrepaTypHi IOKa3HUKHU Bereraiiiinoro nepioxy (2018 p.), °C
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[lomo 3abe3nedeHHs] BOJIOTOK PO3TOPOIIIII TUISIMUCTOI OYyJIO BIIMIYEHO, 1110
3a BECHSHMIA MepioJl B cepeIHbOMY BHIaio 85 MM (HIKYe cepeHbOi OaraTopidaHoi
Hopmu Ha 31 mm). 3aranom 2018 pik OyB TeruimM, 3a JIiTHI MicsIi BATIANIO 253 MM
OMaJiiB, HaWOLIbIIA KIUIBKICTh — y YEPBHI-JUIHI, 10 OyJ0 BHILE HOpMH. 3a
BEreTallMHNN TIepio] (KBITCHb-CEpPIIeHb) cyMa onaiB cTaHoBmiIa 281 mwm [17].

Bucoka temnepaTypa nmoBiTpa npu HU3bKiN KUIBKOCTI onafiB y cepnHi 2018
POKY BIUIMHYJIA HA MPUIIBUIIICHHS TO3piBaHHS HACIHHSA PO3TOPOIII TUIIMUCTOI
Ta 301p BpOKalo.

AHaJli3 MOroAHUX YMOB, SKI ckianucs mnpotsrom 2019 p. mokasas, 110
cepelHs piuHa Temmeparypa MOBiTps Oyna Buiior Ha 2,7°C 3a GararopidHuii
nokaszuuk (7,0 °C) [15]. V meprmiii mexami KBiTHS po3modaiach KajJeHJIapHa BecHa
2019 poky, a criiikiii mepexix cepeaHbOA000BOI Temmeparypu depe3 10°C

BiZIOYBCS B KiHIIl KBiTHA (puc. 2.5).
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Pucynok 2.5. — TeMmnepaTypHi oOKa3sHUKH Bereraiiinoro nepiogy (2019 p.), °C

TemnepaTypHuil pexuM MepuIoi JeKaau KBITHS CIPUSB PAHHbOMY IOCIBY
po3Topomii wissMucToi. CepeqHst TeMrepaTypa MOBITPs BIIPOIOBK BETETaIlIIHOTO
nepioay 3 kBiTHs 110 ceprieHb 2019 poky ckiana 17,2°C.

Kinpkicte omamiB mpoTsiroMm BereTariitHoro mepiomy 2019 p. cranoBuia
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316 MM, MpU LPOMY HAWOUIBIIOW iX KUIBKICTIO XapaKTEepU3YBAJIMCS Ieplia Ta
JIpyra nekaau TpaBHS — 126,6 MM (rapHuUd TMOKAa3HUK JUIi POCTY M PO3BUTKY
PO3TOPOIIIII IUIIMICTOT); HAMEHIITY K KUTBbKICTh OMaJiB 3a()iKCOBAHO y CEPITHI —
OMM, MO pa3oM 13 MO3UTHUBHUM TEMIEPATYpPHUM PEKUMOM BIUIMHYJIO Ha
NPUILIBUIICHHS JO3PIBaHHS HACIHHS PO3TOPOIIII IITMUCTON.

Cepennbopiuna Temmeparypa mositps 3a 2019 pik ckmana 9,0°C, mo Oyimo
Ha 1,4°C Bumie 3a cepeqHBbO OaraTopiuHMil IOKa3HHWK, CyMa OIajiB MPH LEOMY
cranoBuna 564,0 MM, mo Oyno Ha 21 MM MeHIIE 3a CepelHbO OaraTOpiuHUN
noka3Huk [18].

Ananizytoun temneparypauil pexxum 2020 p. He0OX1AHO 3a3HAYUTH, 110 BiH
CYTT€BO BIAPI3HABCS BiJl CEpe/IHIX OaraTOpIYHUX AAHUX: y KBITHI BIAMIYEHO JEIIO0
BHIIMI cepeanboMicsunmii Temmeparypuuii pexum (9,2°C), oHaK 3HAYHO HIDKUY
TeMIlepaTypy BigMmideHO B ymoBax TpaBHi — 11,6°C (HIKYe MOpPIBHAHO i3
OaraTopiyHUMH TOKa3HUKamMu Ha 2,4°C), 1m0 BigoOpaswaocs Ha IOTipIIeHHI

IPOIIECIB POCTY ¥ PO3BUTKY PO3TOpOIIIIi TIAMUCTOI (puc. 2.6).
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CepenHs TemriepaTypa TOBITPS BIPOJOBX BETETAIlifHOTO MEpioxy
2020 poky ckmama 18,4°C. Tigporepmiuni ymoBu 2020 poKy Bifpi3HsUIHCS BiJ
cepeqHiX OaraTopiuHUX MOKAa3HHUKIB. 30KpeMa, Y KBITHI BUMAaJla MEHIIA KIIbKICTh
omangiB (32,7 MM) IOpIBHAHO i3 CepeIHbOOAraTOPIYHMMH JaHUMHU. TpaBeHb
XapaKTepU3yBaBCs HAJIMIIKOM BOJIOTH, KUIBKICTh omaiiB ckiana 135 mwm, mio
OUIBIIIe TTOPIBHSHO 13 CEPEeNHIMH O0araTOpiYHUMH MOKa3HUKaMU, HUKYA KIJTBKICTh
OIajiB crocTepiranacs y uyepBHi (67,9 mwm), nmumnni (29,4 mm) ta ceprsi (28,0 mm).
3araioM TPOTATOM BEreTaliiHOTO Tepioay (KBITEHb-CEPIIEHb) PO3TOPOIMIII
wissMucTol Bunano 293,3 mm [16].

OTxe, XapakTepuU3ylOUu TEMIIEPaTypHUH PEXUM BEreTallliiHOro mnepioay
pO3TOpOMIII IJIAMUCTOI HEOOXITHO BIAMITUTH, IO HAWKpaIIUM MEPioIOM s
BUCIBAaHHSI HACIHHS Y TPYHT XapakTepu3yBaBcs KBITeHb Micslb 2018 poky, skuii
oyB HanTermimmm — 14°C, toxi sk y 2017, 2019 ta 2020 pokax gaHHil MOKa3HUK

oys Ha piBai 9°C (puc. 2.7).
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Pucynox 2.7. — TemrniepaTypHuUii peXKUM BETE€TAIIITHOTO TIEPi0Ty

PO3TOPOIIIII TUIIMHUCTOT 3a poku gociimkers (2017 — 2020 pp.)
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3a TIIPOTEPMIYHUM PEKUMOM OUIBIN  CHPUSTIMBUMH 32 YMOBaMU
BOJIOro3abesrneyueHHs Ta Temneparypamu BusiBuiucs 2018 pik ta 2019 pik. YmoBu
2020 poky BUSBHJIHCS OUTBII KOHTPACTHUMH SIK 32 BOJIOT03a0€3MEUYCHHSAM, TaK 1 3a

TEMIIEPATYPHUM PEeKUMOM (puc. 2.8).
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Pucynok 2.8. — Cyma omajiB BereTamiifHoro nepioay po3Toporii

IUISIMHUCTOI 3a poKH gociimkens (2017 — 2020 pp.)

3aranom, 3a AOCHIpKyBaHI poku HautermimuMm OyB 2020 pik, Koiu
cepenHbo000Ba Temmeparypa craHopwia 10,1°C. Haiikpame 3a0e3nedyeHuit
BoJioroto 0yB 2018 pik, koau Bunano 577 MM omnajiB, 10 Ha 8§ MM MEHIIIE HOPMHU.
Y 2017 pomi cyma omamiB Oyna HaillMEHIIAa HIXK 3a CepeaHhOOAraTOpiYHUMU

JTAaHUMH.

2.3. Ilporpama, cxema Ta MeTOAMKA J0CTiKEHb

JIisi BUKOHAHHS BU3HAYEHUX 3aBaHb I0J0 OIIHKKA HAKOTTMYCHHS Ba)KKUX
MeTajiB (CBUHEIb, KaAMi, IIMHK, Milb) PO3TOPOIIICIO TUIIMUCTOIO 32 YI0OpEHHS
MIHEpAJIBHUMU Ta OpraHiyHuUMU Jo0puBamMu OyJI0 PpO3pOOJIEHO Mporpamy

JToCITiKeHb (puc. 2.9).
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OniHka HAKONMMYEHHS BAKKMX METAJIB PO3TOPONIICI) IJIAMUCTOI0 32 YA00PEeHHS

MiHepaJbHUMHU TA OPraHiYHUMHU JOOPUBAMU

B MiHepajibHOT0

yAOOpEHHS IPYHTIB Ha:

- KOHIICHTpaIlit0, KOeIIleHT
HaKOTMYCHHS, KOS(IIIEHT
HEOE3MeKH BaXKKUX METaJIB y
BEreTaTUBHIN Macl Ta HaClHHI,

- YPOXKaMHICTh Ta XIMIYHUM
CKJIaJ BereTaTMBHOI MacHu Ta
HACIHHS,

- edexTuBHICTH piTOpEeMeialii

BB opraniynoro yaoOpeHHs

I'PYHTIB Ha:

- KOHIEHTpaIlil0, Koe(iIieHT
HaKOIMWYEHHs, KOe(DILIeHT
HEOE3MEeKN BaXXKKUX METAJIB y
BEreTaTUBHIA Macl Ta HACIHHI,

- ypOXKaWHICTh Ta XIMIYHHM
CKJIaJl BEreTaTUBHOI Macu Ta
HACIHHS,

- edexTuBHICTH iTopemeiaii

Brumis mo3akopeHeBoro
Mi’KUBJICHHS Ha:

- KOHIIEHTpaIl0, KOe(IIEHT

HAKOIUWYEHHS, KOe(DILIEHT
HEOE3MEeKN BaXKKUX METANIB y
BEreTaTUBHIA Macl Ta HACIHHI,

- ypOXKaWHICTh Ta XIMIYHHM

CKJIaJ BEreTaTMBHOI MacH Ta
HACIHHS;
- edeKTUBHICTh (iTopeMemiarii

Pucynox 2.9. — Ilporpama gociiixeHb
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MIKpPOJIOOpUB  Ha

MPOJYKTUBHI MOKA3HUKHU, OE3IMEKy MPOAYKIII CUPOBHHHU PO3TOPOIII MIISSMUCTOT

IPOBOJWIIN 332 CXEMOIO, IKa BKJII0OYaia TPU HAYKOBO-TOCIOJAPChKI JOCIIAH 3T1IHO

BH3HAYEHOI CXEMH JIOCIIIKeHB (Ta0i. 2.2).

Tabnuys 2.2
Cxema gociKeHb
Hopma | OcoGauBocTi ynoOpeHHs
Hocmin BapianT gocniny BHECCHHS | TPYHTIB Ta IMiPKUBJICHHS
00pUB PO3TOPOMIII TUIIMHCTOT
be3 ynoOpeHb — _
Awmiauna cemitpa (N) 60 xr/ra Buecenns amiaunoi
Cynepdocdar npoctuii (P) | 60 kr/ra Ce_mTpH TICpeL OCIBOM
| — _ HaciHHS (BECHA); BHECECHHS
Kaniii xnopuctwii (K) 60 xr/ra cynepdocdary mpocToro i
, KaJI}0 XJIOPUCTOTO BOCEHU
Cymim NPK 60 kr/ra P .
nepea 00poOITKOM IPYHTY
be3 ynoOpenns — _
[leperniit 20 1/ra BneceHHs neperHoro Ta
Cunepar (ripunis) — J:Le(beKaT'y BOCEHHU Iepel
I 00pOOITKOM IPYHTY.
BarnusikoBe 106pHBO - BuciBanns ripuuil micis
T/Ta
(redexar) 300py BpO)Ka.IO
MOTICPETHUKIB
be3 ynoOpenns — _
Poct-koH1ieHTpaT 0,5 n/ra | Ilo3akopeHeBe (JINCTKOBE)
Dochop-xenar 0.9 n/ra | MUKHBICHHS PO3TOpOTILI
1T IJIAMUCTOI IPOBOAWIIN
IIIXOM OOMPUCKYBaHHS
Kauniii-xenar 0,9 /ra | panuesuM ob6IpUCKyBaueM
y (a3l riIKyBaHHs

[Tepmmii HayKOBO-TOCTIOAAPCHKUI TOCHI BKIIOYaB BUBUCHHS yPOKANWHOCTI

Ta IHTEHCHUBHOCTI HAKONWYEHHS Y BEreTaTWBHIA Maci, HACIHHI PO3TOPOIIII]

TUIIMUCTOT CBUHIIIO, KaaMil0, ITUHKY, Mil Ta Koe(iIlieHTIB iX HAKOMHYEHHS 1
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HeOe3MNeKkH, a TaKoXK ePEeKTUBHICTh (iTopeMemialiii rpyHTIB 3a 1X MiHEpPaJbHOIO
ya00peHHs.

Jlpyruii ~ HAyKOBO-TOCHOJAPCHKHI  JOCHIA  OXOIUTIOBAaB  BHBYEHHSA
YpOXKaWHOCT1, IHTEHCUBHOCTI HAaKOIMYEHHS BETE€TaTUBHOI0O MAacOI0 Ta HACIHHSIM
PO3TOPOIII TUIAMHUCTOI CBUHIIO, KaaMilo, IUHKY, MiAl Ta Koe(]imieHTiB ix
HaKONMYEHHs 1 HeOe3MeKku, a TakoK e(PeKTHUBHICTH ¢iTopeMeniamii IPYHTIB 3a
yA0OpEeHHsI OpraHIYHUMHU JI0OPUBaAMH.

Tpetiii HayKOBO-TOCIIOAAPCHKUI TOCHI BKJIIOYaB BUBUCHHS ypPOXKANWHOCTI,
IHTEHCUBHOCTI HAKOIMYEHHS Yy BereTaTWBHIA Maci, HaCIHHI PO3TOPOIIIIi
IUIIMUCTOI CBHHITIO, KaJaMIiIO, IMHKY, MiJii Ta KOE(QIlI€HTIB iX HAKOIMYCHHS 1
HeOe3MeKn, a TakoX e(eKTUBHICTH (iTOopemerdianli IPYHTIB 3a IMO3aKOPEHEBOIO
(JIMCTKOBOTO) T1KUBICHHS.

Kosxxuuil mociig BKIIIOYaB KOHTPOJBHUI BapiaHT Ta JOCHIAHUN BapiaHT. B
KOXXHOMY BapiaHTl JOCHIKEHb OyJI0 BKJIIOYEHO YOTHPH IMOBTOPHOCTI. YMOBHU
BUPOIIYBaHHS PO3TOPOMIIN IUIIMUCTOI BKJIIOYaIU: OOpPOOITOK TIPYHTIB, IMOCIB,
JIOTJISA]T 32 IOCIBaMH, 301p yposKaro.

Hocmig Ne 1. BrnmB MiHepaJibHUX JOOpPUB Ha €KOJIOTIYHY Oe3IeKy
HACIHHS.

Merta — BCTaHOBJIEHHS €KOJOTIYHOI SIKOCTI JIIKApChKOi CHUPOBUHU
po3TOpoNuIl IJISMUCTOI 332 BUKOPUCTaHHS TPAAUIIAHUX MIHEpAIbHUX JOOPUB:
amiayHoi cemiTpu, cymnepdocdary MPOCTOro 1 Kaliio XJIOPUCTOTO Ta ix
KOMITJIEKCHOT'O BHECCHHS.

Cxema nocmigy Ne 1

Cucrema yaoOpeHHs pO3TOPOIIIII IIIMUACTOT MiHEPAIBHUMH T00pUBaMU
1. be3 ynoOpeHHs — KOHTPOJIb
2. Amiauna cemitpa (Ngo);

3. Cynepdocdar npoctuii (Pg);
4. Kaniit xsopuctuii (Keo);

5. Amiauna cemitpa (Ngo) + Cynepdocdar mpoctuii (Pgo) + Kauiit xmopuctuii (Kgo).
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VYci no6puBa BHOCWIM BPYYHY PO3KHUJIHMM CIIOCOOOM: aMiayHy CeiTpy —
BECHOIO Tepea CIBOOK PO3TOpOMII IUIAMHUCTOI, cynepdocdar mpoctuid 1 Kamii

XJIOPUCTUHN — BOCEHH, TIEpel OPAHKOIO JUISHKH.

Jocmig Ne 2. BruiuB opraniyHuX JOOpPHB Ha €KOJIOT1UHY 0€3MeKy JiKapchKol
CUPOBHHH PO3TOPOIIII TUIIMUCTOI, 11 ypOKaliHICTh Ta XIMIYHUN CKJIAJ HACIHHI.
MeTta — BCTaHOBJIEHHS €KOJIOTIYHOI SIKOCTI JIIKApChKOI CHPOBUHU PO3TOPOIIIIL
IUSIMUCTOT 32 BUKOPHCTAHHS OpPTaHIYHOTO YAOOpPEHHsS: TMEperHiid, Cuaeparu,
nedekar sk BalmHAKOBUN MaTepiall.

Cxema gocnigy Ne 2
Cucrema yaoOpeHHs! pO3TOPOIIII [JIIMUCTOI OpraHIYHUMU J00pUBaMU
1. be3 ynoOpeHHs — KOHTPOJIb
2. Ileperniit — 20 T/ra;
3. Cuzepar — ripuuils 61ia;
4. BamusakoBuil matepian — nedexar, 6 1/ra;

[leperniii Ta nedekar BHOCHJIM BOCEHH IEPE]l OPAHKOIO AOCIIIHOI AUISTHKH.

CunepanibHy KyJIbTYpy BHUCIBIM B KIHII JIiTa Michsi 300py MOMEpeaHUKA Ta

NEPEOPIOBANIH MI3HBOT OCEHI.

Hocnig Ne 3. BriiuB mo3akopeHeBOro MiJKUBICHHS Ha €KOJIOTIYHY Oe3MeKy
HaciHHA. Mera — BCTaHOBJICHHSI €KOJIOT1YHOI SIKOCTI JIKapChKOi CHUPOBUHU
PO3TOPOMIII TUIIMUCTOI 32 BUKOPUCTAHHS JTUCTKOBOTO yaoopenus: dochop-xenar,
Kamiii-xenar, PocT-koHUEHTpaT.

Cxema gocmiay Ne 3
Cucrema 1Mo3aKkopeHeBoro MiIKUBICHHS PO3TOPOIIII TUISIMUCTOI
be3 ynoOpeHHs — KOHTPOJIb.
Poct-konnenTpar — 0,5 1/ra;

docdop-xenat — 0,9 n/ra;

H e

Kamii-xenat — 0,9 n/ra;
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HocnimkyBaHi a00pyuBa BHOCHUJIM IUIAXOM JIMCTKOBOTO ITiJIKUBJICHHS,
criocoOOM OONMPHUCKYBaHHS paHIEBUM OOMpHCKyBaueM Yy ¢a3y TIIKyBaHHS
PO3TOPOMIII TUIIMHUCTO.

PocT-koHIIEHTpaT — opraHo-MiHepajgbHE JOOpPHUBO 31 CTUMYJIIOYUM
ehekToM 1 (YHTIOUIHOI aKTUBHICTIO (TIPU3HAYEHE MJIT KOPEHEBOTO Ta
M03aKOPEHEBOTO IMDKUBIICHHS OUIBIIOCTI CLIHCHKOTOCIIOAAPCHKUX KYJIBTYpP, a
TAKOK JUISI 3aMOYyBaHHS HACIHHS, BKOPIHGHHS CajDKaHIB) € MPOAYKTOM
BHCOKOTEXHOJIOTIYHOI MepepoOKH HaTypajIbHOTO TOp(y, 3 IKOTO BUITYUYECHI aKTHUBHI
peyoBuHH: a3oT, docdop, Kamgiid, MIKpOEIEMEHTH, a TyMIHOBI KHCJOTH 3
HEPO3YMHHUX IMEepPeBe/icHI B po3unHHI oxHOBajieHTHI couti [19]. ChiBBiIHONICHHS
OCHOBHHX €JIEMEHTIB JKUBJIEHHA: a30T — 5%, dochop — 5%, xaniit — 5%; noxuBH1
pPEYOBMHM Yy JOOpHUBI MpeAcTaBieHl y rymatHiii gopmi. Bupoonuk — «Kuccony,
Yxpaina [19].

dochop-xenar — yHiBepcadbHE BOJIOpo3uMHHE (ochopHe mM00pUBO 3
BMicToM (dochopy y nmoctymHii xematHii ¢opmi 40%. Kamii-xenmat —
BOJOPO3YMHHE KOHIICHTPOBAHE KaliiiHe JOOPUBO 13 YMICTOM Kallil0 y JOCTYIHIN
xenatHin ¢opmi  77%. Bupobnuk o6ox poopuB — TOB «KAPABAH»,
VYkpaina [20].

[TonepeHUKOM pO3TOPONIII IIAMHUCTOL OyJia MIIEHULS 03UMa.

OcHoOBHUI OOpOOITOK TPYHTY BKJIIOYAB JUCKYBaHHS 1 TI3HBOBECHSHY
OpaHKy Ha TJIMOUHY 25 CM TICJsl BHECEHHS TOOPUB, 110 BUBYAIKUCS Y TOCIIIaX.

PannboBecHsIHMIT ~ 00pOOITOK  IPYHTY  BKJIIOYaB  OOpPOHYBaHHS  Ta
MIEePEANOCIBHY KYJIbTUBAIIIIO TICIS BHECEHHSI aMiayHOi CETTPHU Ha TIUOWHY 5 CcM.
BuciBanu po3ropornuny missMUCTY B APYTiil OJOBUHI KBITHS.

Hopwma BuciBy cknana 25 kr/ra, rmubuna 3apoOku HaciHHsi — 3 cMm. CiBOy
MPOBOAMIIM 3€pHO-TpaB’siHOO ciBasikoto C3T-3,6. Ilicns ciBOM nOCHiAHY AUISHKY
TIPUKOYYBAJIH.

Hornsa 3a mociBamMu OyB 3arajibHONpUMHATAN it yMoB Jlicocremy
[IpaBoOepexkHOTO Ta BKJIIOYAB py4YHE MPOIOJIOBAaHHA Oyp’sHiB. 30ip ypokaro

JIMCTOBOI MacH Ta HACIHHSI MPOBOIWIN BPYUHY.
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BukopuctoByBanu Juisi MOCIBY BITUM3HSHUN COPT PO3TOPOIIII MIIIMHCTOL
boiikiBuanka (Ha3Ba Ha aHrmicebkid MoBi — Boikivchanka). Makcumansao
amantoBaHuil copT boiikiBuanka 10 ymoB Jlicoctemy Ta Cremy cTBOpeHO Ha 0asi
[IpukapnaTcbkoi  Jep)KaBHOI  CUIBCHKOTOCIOAAPCHKOI  JOCHITHOI  CTaHINi
HamionansHoi akageMii arpapHuX HayK YKpaiHu.

3asiBHUK COPTY HaJa€ HACTYNHY 1H(POpMAIIO: POCIMHA BUCOKA; KOPiHb
CEpelIHbOI TOBILIMHHU; CTEOJIO MPSAMOCTOSIYE, BKPUTE OOPOUTHUCTUM HAIBOTOM
(omymieHHS Ta aHTOIllaHOBE 3a0apBJICHHS BIJIICYTHE), CIM SIOJBbHI JUCTKA
CEPEIHbOT0 PO3MIPY 3E€JIEHOT0 KOJIbOPY; JUCTOK CHIIBHO PO3CIYEHUI, Ma€ TEMHO-
3e5ieHe 3a0apBJICHHS; Ha Kparo JIMCTKOBOI IJIACTUHKU € KOBTI IIWMHU; HA KIHIISIX
cTebel y KyJSICTUX KOIIMKaxX 310paHi NeIIOCTKH (MatoTh MypPIypOBUI KOJIIP); M
— CIM’SIHKa eNNTUYHOI (hopMH 3 UyOUUKOM O€3 OMyIIeHHs], MPUILTIOCHYTa 3 OOKIB,
KOPHYHEBOTO KOJIbOpY (OyHcKyda un MaToBa) [21].

XapakTepucTuka copTy IpuBeeHa y Tadnuii 2.3.

Tabnuys 2.3
XapakTepucTUKa COPTY pO3TOPOIIII MIAMUCTOI bolikiBuaHka [21, 22]
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KYJIbTypa

[TociBHa moma koxkHOro mociiny cradoBmwia 0,05 ra. OO6mikoBa mIoma
mustHKA — 10 M-, [ToBTOpHICTH IOCHIIB UOTHPUPA30BA.

[TpoBoIMIM HACTYIIHI CIIOCTEPEIKEHHSI, O0JIIKK Ta BUMIPIOBAHHS:

- BHU3HAUEHHS BMICTY Ba)KKMX METaJliB y HACIHHI Ta BEreTaTUBHIN Maci

po3ToponuIl IJISMUCTOI MPOBOAWIA y CEpPTU(PIKOBAHIM Ta aKpeaUuTOBaHIM
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naboparopii (OKuromupcebka dimist 1Y «JlepKrpyHTOXOpOHAY):

- npoOu 1pyHTY BigOupanu 3 mapy 0-20 cm BignosigHo go ACTY ISO
10381-1:2004 [23-26];

- BU3HAaUCHHs BMICTy BajioBUx (opm (micis BuwirydenHs 1,0 # HCl) ta
pyxoMmux (opm (Tmicisi BUITydeHHs aleTaTHO-aMOHIHNM OydepHuM po3unHoMm pH
4,8) BOXKMX METAJIIB y TPYHTI: CBUHITIO, KaIMif0, Mifi 1 IHHKY — METOJ0M aTOMHO-
abcopO1iitHoi ciektpodorometpii BianorigHo 10 ACTY 4362:2004, ICTY 4770
(2, 3,9):2007 [27-31];

- BU3HAUYCHHsI peakilii IpyHTy pH coiaboBe — I0HOMETPUYHO BIIIOBIIHO
no JCTY ISO 10390-2001 [32-33];

- (EHOJIOTIYHI CIIOCTEPEKEHHSI — OKOMIPHO Ha OCHOBI BI3yaJbHUX
CIIOCTEPEKEHb 3a HACTAaHHIM (pa3 po3BUTKY pociiuH [34];

- BU3HAUEHHS BUCOTU POCIHH — Y TPHOX IOBTOPEHHAX 3a (azamu
PO3BHUTKY pociuH [34];

- 0671iK I'YCTOTH POCIMH — HA BU3HAYCHMX ILIOMIAAKAX po3MipoM 1 M°
BIIPOJIOBXK YCiX CTPOKIB 1 pOKIB criocTepexeHs [34];

- OOJIIK YypO’Kal0 BEreTaTMBHOI Macd pPO3TOPOMII IUIIMUCTOI —
CYLJIBHUM CIIOCOOOM IUISXOM CKOIIYBaHHS 1 3BaXKyBaHHSI BCI€i 3€JI€HOI Macu 3
00:mikoBol aitsHKY [34];

- OOJK ypoKar0 HACIHHS — pPYYHUM 30MpPAHHSIM Ta TOCIITYIOUUM
3Ba)KyBaHHSIM HaciHHEBOI Macu [35];

BusnayeHHss O010XIMIYHMX TIOKa3HUKIB SIKOCTI HACIHHS  PO3TOPOIIIII
TUISIMUCTOT — Ha OCHOBI 3arajIbHONPHUIHATOI METOJMKH 3araJIbHOTO 300TEXHIYHOTO
aHaii3y KOpMIB y cepTU(]PIKOBaHIM Ta akpeAuTOBaHIM Jsaboparopii [HCTHUTYTY
KOpMIB Ta ciIbChKoro rocrnogapctsa [lonimist HAAH:

- npobu HACIHHA Bi1OUpanu BIJIITOBIIHO bife) BUMOT
JACTY 4117:2007 [36];

- BU3HAUEHHS BMICTY Ba)KKMX METaJliB y HACIHHI Ta BEreTaTUBHIN Maci
PO3TOpONIIl MIAMHUCTOI: CBUHIIIO, KaAMIIO, M1/l 1 IUHKY — aTOMHO-a0COpOLIHHUM

meToaoMm [37];
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- JTUCIIEPCIMHUN Ta KOPENAIIHHO-pEerpeciiHuil aHalli3 — Ha OCHOBI
MaTeMaTH4HOI  OOpOOKM  OJIEp’)KaHMX  pe3yJbTaTiB  Ha  KOMIT'HOTEpl 3
BUKOPUCTAHHSM Cy4acHHX rakeTiB nporpam Excel, Sigma, Statistika [38-40];

- BU3HAYECHHS €KOHOMIYHOI €()EKTUBHOCTI 3aIIPOIIOHOBAHUX TEXHOJIOTIH
BUPOIIYBaHHS PO3TOPOINII TUIAMHCTOI — HA OCHOBI TEXHOJIOTIYHUX KapT
BUPOIIYBaHH KYJIBTYp, IX YPOXKAIHOCTI Ta BAPTOCTI 3aTpaT i mpoaykiii [41-42].

BianoBigHo [0 CTaHAApTH30BAaHUX METOJUK PO3PAXOBYBAIM KOCQIIIEHT
KOHIIEHTpAIlli BaXXKUX METaJiB Yy IPYHTI, KOe(ilieHT HAKOMHYEHHS y POCIHHAX,
BU3HAYAJIA  €KOJIOTO-€KOHOMIYHY  €(EKTHUBHICTh  TEXHOJIOTid, MPOBOJUIHU
MaTeMaTUYHy 00pOOKY pe3yJbTaTiB TOCIHII>KEHb.

OulHKY SIKOCTI CHpPOBHMHU PO3TOPOIIIl IUIIMHCTOI 332 BMICTOM BaKKHX
METajiB 3AIMCHIOBAIM MUISXOM TOPIBHSHHS (PAKTUYHOTO BMICTY OKPEMOTO
3a0pyaHIOBa4a 3 TaKUM IOKA3HUKOM, SIK TPAHUYHO JOMYCTHMa KOHICHTpAIlis
(I'IK), i po3paxyHKy KoedilieHTa HeOe3MeuHOCTI eeMeHTa-3a0pyaHoBada(K,.s),
KWW BUKOHYBaJH 3a hopmyroro 1:

Kies= Cp/ TIKN (1)

ne: Cp — KoOHIIEHTpallis 3a0pyAHIOI0Y0l peUyOBMHU y (piTOMAci pOCIHHH,
MT/KT;

I'’IKN — rpaHuyHO AOMycTUMa KOHUEHTpalis 3a0pyIHIOYOi PEYOBUHU Y
¢biTo-Maci pOCIMHU, MI/KT.

JUIst KUTBKICHOT OLIIHKY HAJXO/KEHHSI BAXKKUX METAJIB 3 IPYHTY B POCIUHU
BUKOpUCTOBYBaIM KoedimieHT HakonuueHHs(K ), Skuil po3paxoByBamum 3a
dbopmyroro 2:

K =Cp/Cn (2),

ne: Cp — KoOHIIEHTpalis 3a0pyAHIOI0UY0l peuyoBHMHU y (piTOMaci pOCIUHH,
MT/KT;

Cn — KoHIIeHTpallisl 3a0pyAHIOI0UO0T PEUOBUHHU B IPYHTI, MI/KT.

MareMaTuyHO-CTaTUCTUYHA OOpOOKa EeKCIEPUMEHTAIIbHUX JaHuX Oyra

NPOBEJ/ICHA 3 BAKOPUCTAHHSAM MaKeTy npukiagaux nporpam Microsoft Excel.
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BucHoBkHM 10 po3ainy 2

1. Bona JlicocTenmy 3aiimMae TpeTWHY YaCTUHU YKpaiHW 3a IUIOHICIO 3
NepeBaXaHHSIM Yy CTPYKTYPHOMY CKJIaJll CUTbCHKOTOCIONAPChKUX yrijb. JlicocTen
npaBoOEpeKHUI 3aliMae LEHTpalbHy uacTuHy JlicocTemy 1 BKJIIOYAaE BCIO
Biaaumneky ob6macte. Penwed Jlicoctemy IIpaBoOepeXHOTO B OCHOBHOMY
PIBHUHHUM, ajie TPAIUISIOTHCS XBUJIACTI TEPUTOPII.

2. IpyHTOBHIi TIOKPHB € TIOPiBHAHO OJHOPiAHUM. HaliGinbun mommpeHumu €
cipi omiA30JIeHl IPyHTH Ta YopHO3eMu. Cipi OMi/130JIeHI IPYHTH € MaJIOPOIIOYUMHU.
Bwmict rymycy B Hux HeBucokuit — 2,0-2,5% 1 30cepemkeHuil TEpEeBaXKHO B
TYMYCOBO-EIIIOBIaIbHOMY TOPU30HTI.

3. Kmimar Jlicocteny MmOMIpHO-KOHTHHEHTAJIILHUIM 3 TPUBAIUM 1 TEIUIUM
JITOM Ta KOPOTKOIO MOMIPHO-XOJIOAHOIO 3uMO0. CepeaHbOpiuHa TeMIieparypa
noBiTpss cranoButh 7,0°C. CepennbopiuHa cyma omanie — 580-630 mm, 3a
BereTaliiHui 1epioi B cepeHhOMY BUIaiae 432 MM OMa/iiB.

4. B uinomy Jlicocren npaBoOepeXHUIM XapaKTEPU3y€eThCS MOMIPHO TEIUIUM
1 BOJIOTUM KJIIMAaTOM, BIJIHOCHO POJIIOYMMH IPYHTaMHU, 110 € CIPUSTIUBUM JIJIs
POCTY 1 PO3BUTKY PO3TOPOIIIII TUISIMHUCTOT.

5. IMonwoBi gocniau nposoauau y ®I' «3o0ps BacuniBku» Brpomosxk 201 7—
2020 pokiB. [pyHTH 30HH HOCIIIKEHb — Cipi JIICOBi, 32 MEXaHIYHUM CKJIaIOM —
CepeIHbO-CYTIIMHKOBI, 3 CEPEeIHbO-3BAXKEHUM yMmicToM Trymycy 1,89 %. Peakuis
IpyHTOBOTrO po3unHy kucna (pH 5,4).

6. Y poku mpoBeneHHS IOCHIKEHb IMOTOJHI YMOBH XapaKTepU3yBAIUCS
3aJJOBUTBHUMH TMOKA3HUKAMH [IJIsl POCTY Ta PO3BUTKY PO3TOPOMIII IJIIMHUCTOI 3a
MOKa3HUKaMU TEMIIEPATypPHOTO PEKUMY 1 CYMH OMAJiB y TOPIBHIHHI 13 CEPEAHBO
OaraTopiyHUMHM MOKa3HUKAMH.

/. Jlns  posropomnun IUIAMHCTOI  arpoTeXHIKa BHUpOIILyBaHHS Oyia
3arajgpHOMpuUiiHATa s 30HU Jlicoctemy. JlocmimKeHHsT MPOBOAWIN 32 TUIIOBUMU

MCETOJUKaMHM.
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PO3/11 3

OLIHKA PU3UKIB HAKOIIMYEHHS BA’KKUX METAJIIB
PO3TOPOIIIIOIO IVIAMUCTOIO 3A CUCTEMU MIHEPAJIBHOI'O
TA OPTTAHIYHOI'O YAOBPEHHSA

3.1. BniauB MiHepaJbHOIO YJI00peHHs1 IPYHTIB Ha iHTEHCHUBHICTH
HAKONMUYEHHS BAKKNX METAJIB PO3TOPONIIOI0 MJISIMUCTOI0 Ta e()eKTUBHICTH

diTtopemeniamii

OcrtanHiM YacoM depe3 AeQIUUT JIKAPCHKOI POCIUHHOI CHUPOBHHHU
MPAKTUKYETHCA BIPOBAKEHHS BHUPOIIYBaHHS JIKAPCHKUX POCIUH B YMOBax
CLITbCHKOTOCIOAPCHKUX CIBO3MIH 3 BUKOPUCTAHHSAM PI3HUX CHOCOOIB I1BUIICHHS
il BpOXalHOCTI, 30KpeMa, 3a paxyHOK ynoopeHHs. Hapasi Bijomo, 110 3 KOKHUM
KutorpamMoM cynepdocdaTry MOABIMHOrO B IPYHTH moTparisie 3,7 Mr KaaMmiio,
3,9 Mr cBuHIIO, 4,8 Mr nMuHKY Ta 14 Mr mimi; 3 Kajgiem XJopuctuMm — 3,9 mr
kaamito, 14 mr cBunmio, 11 mr nuaky Ta 6,3 mMr migi. I3 BamHAKOBUM OOpOIITHOM
notparuisge 0,18 mr kaamiro; 28 Mr cBuHIO; 22 Mr IMHKY Ta 6,3 Mr migi [1]. 3a
TaKMX yYMOB BUHUKA€ HEOOXITHICTh y MPOBEACHHI MOHITOPUHIY 1HTEHCHUBHOCTI
HAKOMWYEHHSI BAXKKUX METAJIIB Yy JIKApPChKIM CHPOBHUHI, BUPOIIEHOI B YMOBax
CUIbCBKOTOCTIOAAPCHKUX  YIiAb 32 PI3HOTO MIHEPAIbHOIO Ta OPTraHIYHOTO
yn0OpeHHs.

KynpTuByBaHHs po3TOpOMI TUIIMUCTOI B Cy4YacHIM TOJIOBIM CIBO3MiHI
Ja€  MOXJIMBICTh MIJBHUIIUMTU i1 BPOXKaWHICTb 3a PaxXyHOK YJIOOpEHHS.
CuTbChKOTOCTIONNAPCHKI YT MPU BUPOIIYBAaHHI PI3HUX KYJIBTYpP, OCOOJIMBO B
yMOBax I1HTEHCHUBHOTO 3eMJIEpOOCTBA, 3HAXOIATHCS IMiJ TMOCTIHHO 3pPOCTAIOUYUM
pI1BHEM 3a0pyAHEHHS pi3HUMHU TOKCUKAHTaMH, 30KpeMa, BaXXKUMH METAJIAMHU.

BuportyBanHs po3Toporiii MIssMHUCTO1 32 TAKUX YMOB MOTPeOye MOCTIMHOTO
KOHTPOJTIO 32 HAJIXO/PKCHHSIM JIaHUX TOKCUKAHTIB y BEI€TaTUBHY Macy Ta HaC1HHSI.

Jlo TOro * IHTEHCHBHICTh HAJIXO/KEHHS B ITPYHTH BOXKKUX METAIB MiABUITYETHCS
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13 BHECEHHSIM MiHEpaTbHUX IOOPHB, IO CTABUTh BHMOTH MO0 KOHTPOJIO 3a
SKICTIO BUPOIICHOT POCIIMHHOT CHPOBUHH.

VY pe3ynbTaTi NpOBEACHUX TOCIIHKEHb BCTAHOBIICHO HAKOMMYEHHS CBUHIIIO
BETeTaTUBHOIO MAaCOI0 PO3TOPOIIIII IUIIMUCTOI MPH BHECEHHI MiHEPATLHUX TOOPUB
y BEJIMYMHAX, MI0 ICTOTHO MEPEBUINYIOTh T'PAaHUYHO JIOMYCTUMY KOHIICHTPAIIIIO
(I'’IK) manoro enmemeHTa y BEreTaTHBHIM Maci POCIHH, sIKa CTaHOBUTH 5,0 Mr/Kr
cyxoi peuoBuHu (Ta0.3.1).

Tabnuys 3.1
KonrenTpariis BaxKKUX METaJIIB Y BEre€TaTUBHIN Maci pO3TOPOIIIII IUISIMUCTOT,

(MI/KT) B cepeIHbOMY 3a JOCHIKyBaHuit epioa (N=4, M=m)

Baxxki metanu
CBuHeb Kanmii [Munak Mins
B B B =
Y noOpenHs E g o E g o ;m? g o ;m? g o
c8 |2 28 |B| £ |E|fg|H
s = s = s o s o
S g S 3 S 3 S 3
< Z Z Z
bes nobpur | 8,4+ 1,0+ 28,8+ 13,2+
0,09 >0 0,89 10 1,3 10.0 0,43 >0
AwmiauHa
) 12,05+ 2,4+ 156,1+ 16,6+
cemrpa, 0.05%* 5,0 0.75%%% 1,0 5 Grrk 10,0 0.51%+* 5,0
60 kr/ra ’ ’ ’ ’
Kamit
. | 12,70+ 1,7+ 33,7+ 15,4+
XJIOPUCTHUH, 0.07%%* 5,0 0.083%** 1,0 1 aek 10,0 0.47%% 5,0
60 kr/ra ' ’ ’ ’
Cymnep-
dochar 12,40+ 1,36+ 34,2+ 15,1+
1 1
npoctui, |0,06*** 50 0,62*** 0 1,5%** 0.0 0,34*** 50
60 xr/ra
10,4+ 1,5+ 20,3+
NeoPeoKso 0,077 5,0 0,071%%* 1,0 | 50,3+1,3*** | 10,0 0,6%** 5,0

Ipumimka: * - P<0,05; ** - P<0,01; *** - P<0,001 (mO0CTOBIpHICTh PI3HMII MIX

CepeIHIMU BEIMYMHAMH, PIBEHb 3HAYYIIOCT1)
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Y BapianTi 06e€3 3acTocyBaHHS J00pWUB (KOHTPOJIb) BMICT CBHHIIO Y
BEreTaTUBHHIN Maci po3Topomnii misMucToi ckiaB 1,7 I'JIK, mpu BukopucTanHi
cymimn JmoOpuB amiadHoi cemiTpu, cymnepdocdary mTpocToro i Kamiro
xyopucroro — 2,1 T'JIK, amiaunoi cemitpu — 2,4 I'IK, cynepdocdary npoctoro i
kamiro xjopuctoro — mo 2,5 T'JIK, mo He J03BoisiE BETreTaTUBHY Macy
PO3TOPOIII TUISIMUCTOI, BUPOILIEHOI 3a yZOOpeHHS Ta 0e3 HbOTO 3a BKa3aHUX
IPYHTOBUX YMOB BHKOPHUCTOBYBAaTH 0€3 CIEUIaIbHOI MIATOTOBKH  JIJISt
JIKyBaJIbHUX TOTPeO HACEICHHS.

PesynbTaTti JOCHIIKEHb TAKOX MOKA3aJld MOMITHUN BIUIMB MIHEPATbHUX
n00OpUB Ha IHTEHCHBHICTh HAKONMMYEHHS Y BETe€TAaTHUBHIM Maci pPO3TOPOMIIi
IUIIMUCTOT KajaMmito. Tak, y BereTaTMBHIA Macl pO3TOPONII IUIAMHUCTOIL, SIKY
BUPOIIYBaJU Ha CIPUX JIICOBUX IpyHTax 0e3 yJ0OpeHHs, KOHIEHTpAIlis KaaMiio
Oyna Ha onHoMmy piBHi 3 ['IK, mo cranoBumio 1,0 mr/kr. Toni ik y BereTaTuBHIN
Maci po3TOPOIIII TUIIMUCTOI 3a yaoOpeHHs IrpyHTY NgoPeoKgo (aMiauna cemitpa,
cynepdocdar mpocTuit 1 Kajaii XJIOPUCTUI) KOHIIEHTpallisa KaaMio Oyia BHUIIA 3a
I'’IK y 1,5 paza, cynepdocharom npoctum — y 1,36 pasza, kajieM XJIOPUCTUM — y
1,7 paza, amiauHOIO ceniTporo —y 2,4 pasa.

HaiiBumuii piBenr nepeunieHHs [JIK mo kaaMmiio crooctepiraBcsi 3a
yIOOpeHHs TIPYHTY TP BHUPOLIYBaHHI PO3TOPOMNIIl IUISIMUCTOI aMiadyHOIO

CEITPOIO.

Y pe3ynabpTari AOCHI)KEHb BHSBICHO TAaKOXX HAKOMHWYEHHS LHMHKY
BETETATUBHOIO MACOIO PO3TOPOIIIII TJIIMUCTOT 32 BHECEHHS MIHEpAJIbHUX JTI00PUB,
0COOJIMBO aMiauyHOl CEJITPH, Y BEJIMYMHAX, 110 1CTOTHO mnepeBuinyoTs ['JIK
JTAaHOTO eJIeMeHTa y BereTaTuBHii mMaci pocnuH — 10,0 Mr/kr y cyxiif pe4oBuUHI.

Pe3synpratu mociimKeHb 3aCBiAUMIIN, 0 POCIHHHA PO3TOPOIIII MISMHUCTOT
MO’KYTh IHTEHCUBHO TMOTJIMHATH 3 IPYHTY IMHK HaBITh 32 YMOBHU MOr0 HU3BKOTO
BMICTY B I'pYHTIi. 3a BHECEHHS B [PYHT MIHEpaJIbHUX JOOPUB, III0 MOXKYTh MICTUTH
IIUHK K 0anacT pedoBUH a00 CIIPUSATH IEPETBOPEHHIO HEPYXOMHX (HOPM IIHMHKY B
IPYHTI B PyXOMI, CIIOCTEPIra€ThCs 3pOCTAaHHS KOHIIEHTPAITli €JIEeMEHTa B POCIIMHAX

po3roponuli IIAMUCTOI. BMICT IMHKY B amiayHii CeNmTpl 3TiJHO 3 HAIKMMU
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MoTepeIHIMU JOCHIKEeHHsIMUA cTaHOBUB 0,6 MI/Kr pi3uuHoi Bary, y cynepdocdari
npoctomy — 36,0, kanito xjaopuctomy — 8,0 MI/KT.

3okpema, y BapiaHTi 0e€3 3acTOCyBaHHA JOOpUB YMICT IIMHKY Y
BEreTaTUBHIA Maci po3roporniii misMucToi craHoBuB 2,9 I'JIK, 3a BUkopucTaHHs
KaJIII0 XJIOPHUCTOTO 1 cynepdocdary nmpocrtoro — 3,4, cyMillli MiHepabHUX JOOPHUB
amiagHoi cemitTpH, cynepdocdary mpoctoro i kamiro xjopuctoro — 5,0 I'IK.
HaificToTHime miABUIIMIACH KOHIIGHTpAIlld IIMHKY Y BEreTaTUBHIN Maci
PO3TOPOMIII IUIIMHUCTOI 32 BHECEHHS amiagHoi cemitpu — 15,6 I'JIK.

PesynpTaTti mociiKeHb MOKa3aay MEBHUN BIUIMB MiHEpAJIbHUX JOOPUB Ha
IHTEHCUBHICTh HAKONMWYEHHS y BEreTaTUBHIM Macl pO3TOPOIIII IJISIMUCTOT MI/II.
Tak, y BereTaTMBHIM Maci pO3TOPONIII IUIIMUCTOI, SIKY BUPOLIYBAJIA Ha CIpHX
JICOBUX IpyHTax Oe3 yJAoOpeHHs, KOHIIeHTpallis Mial Oyna Buma y 2,64 pasa 3a
I'’IK (5,0 mr/kr). Tomi sx 3a ymoOpeHHs NgoPsoKey y BereratuBHil Mmaci
pOo3TOpoIII TUIIMUCTOI KOHIeHTparlis mial Oyna Buma 3a ['ZIK y 4,06 pasa,
cynepdocharom mpoctum — y 3,02 paza, kamiem xyopuctum — y 3,08 pasa,
aMiadHoIo cemiTporo — y 3,32 pasza. HaitBuiuii pisens nepesuiienss ['JIK mo mimi
CIIOCTEpIraBcs 3a yJIOOpEHHS IPYHTY MPU BHUPOIILYBAHHI PO3TOPOIIII IJISSMUCTOT
MiHepaJIbHUM 100pHUBOM NgoPgsoKeo.

Pe3ynbpTaTu AochipkeHb MOKa3aiu, O MIHEpajJbHE yIOOPEHHS IPYHTY IpH
BUPOIIYBaHHI PO3TOPONII TIUIAMHUCTOI CHPHUSIO TMIJIBUIIEHHIO KOHIICHTpAIli
CBUHIIIO, Ka/IMit0, IIMHKY Ta M1/l y BereTaTUBHINA Maci.

3okpema, 3a YIOOpEHHS amiayHOI0 CEJITPOI0, KaJleM XJIOPUCTHUM,
cynepdocharoM MpOCTUM Ta CyMIIIIT0 MiHepalbHUX 100pHuB y HOpMI NgoPgoKeo
KOHIICHTpAIlisl y BET€TaTUBHIN Maci CBUHIIIO miaBuimiack y 1,43 pasza; 1,51 pa3za;
1,47 pazai 1,23 paza; kagmiro — y 2,4 pa3a; 1,7 pasa; 1,36 paza i 1,5 paza; uuHKy —
y 5,4 paza; 1,17 pa3za, 1,18 paza i 1,74 paza Ta migi —y 1,25 pa3sa, 1,16 paza, 1,14
pazai 1,53 pa3za BiAMOBIIHO MOPIBHAHO 3 BaAp1aHTOM 0€3 yJ1I00peHHs.

KoedimieHT HakomMueHHS CBUHIIO BEreTATHBHOI MAacOK PO3TOPOTII
IUISIMUCTOI Y BapiaHTi 0€3 BUKOPHUCTAHHS JOOpPUB (KOHTPOJIb) OYB HAMMEHIIHUM 1

cknaB 3,2. [Ipu 3actocyBaHH1 CyMmilni amiaqHoOi cemiTpH, cynepdocdaTry mpocToro i
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KaJIIF0 XJIOPUCTOTO KOe(IIli€EHT HAKOMUYEHHS CBUHITIO CTaHOBUB 4,0, TpU BHECEHHI
amiauHoi cemitpu — 4,63, cynepdocdary npoctoro — 4,76, Kaji0 XJIOPUCTOTO —
4,88.

Taki BHCOKI MOKa3HUKU Koe]illieHTa HAKOMWYEHHS CBHUHIIO BKa3ylOTh Ha
IHTEHCUBHE TOTJIMHAHHS BET€TaTUBHOIO MACOI0 PO3TOPOTIIIN TIIMUCTOI CBUHITIO 3
IPYHTY y 3HAQUHO BHUIIMX KOHIIEHTPAIISX, HK BMICT PyXOMHUX (OPM CBHHIIO Y
IpyHTi (TadmI. 3.2).

Tabnuys 3.2
KoedimieHT HakOTTMUEHHS BaKKMX METaIIB y BEreTaTUBHINA Maci

PO3TOPOMIII TUISIMUACTOT

Baxki meTanu
Y nobpenta CBunens | Kagmii [k Mins
be3 nobpus 3,2 10 29 412
Awmiagna cenitpa, 60 Kr/ra 4,63 24,0 15,5 51,8
Kamiit xsmopuctuit, 60 kr/ra 4.88 17,0 3,4 48,1
Cynepdocdat npoctuit, 60 kr/ra 4,76 13,6 3,4 47.1
NsoPsoKso 4,0 15,0 50 63,4

XapakTepusyroun Koe(ilieHT HaKOMUYEHHS KaJMil0 y BEreTaTUBHIA Macl
PO3TOPOMNIII MIAMHCTOI HEOOXITHO BIAMITUTH, 110 AAaHUI MOKa3HUK OyB y Mexax
Bix 10 no 24. HaiiBumuii koedimieHT HAaKOMMMYEHHS KaJMIiI0 Y BereTaTUBHIN Maci
OyB 3a yInoOpeHHs amiayHOIO CeJITpOl, a HaWHWKYMU — Yy BaplaHTi 0e3
ynoopenns. KoedimieHT HakomWYeHHsT KaJAMil0 Yy BEreTaTUBHINA Maci pO3TOPOIIIIIi
mwissMucToi OyB BuIMM 3a yaoOpeHHs NgoPsoKeo y 1,5 paza, cymepdochatom
npoctuM — y 1,36 pasa, kajgieM XJIOpUCTUM — y 1,7 pa3a, aMiauHOIO CEJIITPOIO — Y
2,4 pa3za OpiBHSIHO 3 aHAJIOT1YHOIO CUPOBUHOIO, OJIEPIKAHOI0 0€3 YI00peHHH.

KoedimieHT HakonmuyeHHs IUHKY BEreTaTUBHOI MAacol KYJIbTYpU Y
BapiaHTi 0e3 BUKOpuUCTaHHS n00puB OyB HWwkuuM — 2,9. 3a 3acTocyBaHHS
cyniepdocdary mpocToro 1 Kajilo XJIOPUCTOTO KOe(iIieHT HAKONMUYCHHS ITMHKY
cTtaHOBUB 3,4, 3a BHECEHHSI aMia4yHOi ceJiTpH, cynepdocdaTy mpocToro i Kajito

xjopuctoro — 5,0, 32 BUKOpHUCTaHHS amiauHoi cemiTpu—15,5.
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Taki BHCOKI TOKa3HUKH Koe(illieHTa HAKOMWYEHHS IMHKY BKa3ylOTh Ha
IHTEHCUBHE TOTJIMHAHHS BET€TaTUBHOIO MACOI0 PO3TOPOIIIII IUIIMUCTOI LUHKY 3
IPYHTY SIK MIKpOEJIEMEHTA Y 3HAUHO BHUIIUX KOHIICHTPAISAX, HI)K YMICT PYXOMHUX
(GbopM IIMHKY Y IPYHTI.

Xapaktepusytoun Koe(imieHT HeOe3MeKn BaKKUX METaJiB y BEreTaTUBHIN
Mmaci (tabs. 3.3) HEOOXiTHO BIAMITHTH, IO 3a YAOOPEHHS IPYHTY aMiadHOIO
CeNITPOr0, KamieM XjopucTtuM, cyrnepdocdarom mpoctuM Ta NgoPgoKso manmii
MTOKa3HUK ITiIBUIIUBCS 10 cBUHIO Yy 1,43 pasa, 1,42, 1,47 1 1,23 pa3za; kaamito — y
2,4 paza, 1,7, 1,36 1 1,5 paza; uunky — y 1,37, 1,31, 1,25 1 1,18 pa3za ta miai — y
1,38 paza, 1,27, 1,27 i 1,11 pa3a BiAmoBigHO TOPIBHSAHO 3 BapiaHTOM 0Oe3
ynoOpennsi. HaiiBuiuii koediiieHT HEOE3MEeKU CBUHIKO y BEreTaTUBHIN Macl
po3ToponiI IJISMUCTOT OyB BCTAHOBJIEHHMW Yy BapiaHTI 3a 3acTOCYBaHHS
cynepdocdary mpocroro — 2,48. Ilpu BHECEHHI aMiayHOi CENITPU KOEPIIIEHT
HEOE3MeKN CBUHITIO 3MEHIUBCS A0 2,41, mpu BHECEHHI KaJlil0 XJIOPUCTOrO — JI0
2,40, a cymimi go0puB amiayHOi CENITpH, cymepdocdaTy MPOCTOro 1 Kajito
xjopuctoro — 110 2,08.

Tabnuys 3.3
KoepitieHT HeOe3nekn BaKKUX METaJIB y BEreTaTUBHINA Macl

PO3TOPOMIII TUISIMUCTOT

Y xoGpers Ba>1.<1<i METaJIN |
CBunens | Kaamin [Munak Mine
be3 nobpus 1,68 1,0 1,6 1,8
AwmiayHa ceniTpa, 60 kr/ra 2,41 2,4 2,2 2,5
Kamiit xmopuctuit, 60 kr/ra 2,40 1,7 2,1 2,3
Cymniepdocdar mpoctuii, 60 kr/ra 2,48 1,36 2,0 2,3
NeoPeoKso 2,08 1,5 1,9 2,0

KoedimienTr HebOesnmekun kaamiro KoimBaBcs B Mexkax Big 1,0 mo 2.4.
HaiiBumuii xoedillieHT HeOe3MeKH BETreTaTHBHOI Mach PO3TOPOIII TUIIMHUCTOI
BIJIMIYEHO 32 YJOOPEHHS IPYHTY MpH ii BUPOIIYBAHHI MiHEPATILHUMH JOOPUBAMU,

TOMl SIK HAWHWKYUK — 0€3 MiIHepaJbHOTO yIOOpeHHs. 30Kpema, Yy BEreTaTUBHIM
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Maci PO3TOPOIII TUISIMUCTOI, BUPOIIEHOI 0e3 ya00peHHs, Koe]illieHT HeOe3neKu
KaJMil0 OyB HWXYMM, MOPIBHSHO 3 QHAJIOTIYHOIO CHUPOBHHOIO, OJEPKAHOI0 3a
ymnooperas NgoPgoKeo ¥ 1,5 paza, cynepdocdary mpoctoro — y 1,36 pasa, xamito
xjiopucroro —y 1,7 pasza, amiadHoi cenitpu — y 2,4 pasa.

HaiiBumumii koedirieHT HeOe3MeK IMHKY Y BeTeTaTUBHIN Maci po3TOPOIIIi
IJIIMKUCTOT Oys10 3ahiKCOBAaHO y BapiaHTi 13 3aCTOCYBaHHSM aMiadyHOi CEJITPU —
15,6. 3a BHeceHHs cymillll JOOPUB aMiadHOi ceniTpu, cynepdocdary mpocToro i
KaJIIF0 XJIOPUCTOTO KOe(IMiEHT HeOE3NMeKN MUHKY 3HU3MBCA 10 5,0, 3a BHECCHHS
KaJTiro Xj1opuctoro i cynepdocdary npocroro — 10 3,4.

XapakTepusyroun Koe(dilieHT HeOe3nmeku Mifl y BereTaTuBHIA Maci
PO3TOPOMII TUIIMHUCTOI HEOOX1HO BIAMITHTH, IO BiH KojuBaBcs Bix 2,0 1o 2,5.
HaiiBumuii koedirieHT HeOe3meku MiJii y BEreTaTUBHIA Maci PO3TOPOMII
IUISIMUCTOI OYB 32 BUKOPUCTaHHS a30THUX JTOOpUB.

VY nopiBHSHHI 3 BapiaHTOM 0€3 yA00peHHS y BereTaTUBHIN Maci pO3TOPOIIIIIi
IUISIMUCTOI Koe(ilieHT HeOe3neku Mifl OyB BUINMK 3a BUKOPUCTAHHS aMiayHOI
cemtpu y 1,38 pasa, kanito xjgopuctoro —y 1,27 paza, cynepdocdary npoctoro —
y 1,27 pa3a ta NggPgoKgo — y 1,11 pa3a.

JlocmimKEeHHSIMA BCTAHOBJICHO TaKOXX 3HAYHE HAKOIMMYCHHS CBHHITIO Y
HACIHHI po3Toporiii isMucToi (Tabin. 3.4). ['pannyHO AOMyCTUMa KOHIIEHTpAITis
CBUHLIIO y HACIHHI POCJIMH € 3HAaYHO HUKYOI0, HI’)K Y BEr€TaTUBHIN Macl Ta CKJIaiae
0,5 mr/kr cyxoi peuoBuHH. Y BapiaHTi 6e3 3aCTOCyBaHHS JOOPHB BMICT CBUHIIIO Y
HACiHHI po3Topomnin IsIMHCTOI ctaHoBuB 6,6 I'JIK, mpu ymoOpeHH1 CyMIIIIIIO
amiagHoi cemiTpu, cymnepdocdary mpocroro i kamro xmopuctoro — 7,3 T'JIK,
cynepdocharom npoctum — 7,9 I'JIK, kamiem xmopuctum — 8,0 I'’/IK, amiaunoro
cemitporo — 8,6 I'JIK.

AHai3 oJep)KaHMX Pe3yJbTaTiB JOCHIIPKEHh 3 BHUBUYEHHSI BIUIUBY
MIHEpPaJIBHOTO YAOOPEHHS PO3TOPOIII IUISMHUCTOI Ha KOHIIGHTPAII0 KaJMIIO Y
HACIHHI TTOKa3aB TAKOK NMEBHUN BIUIMB KaJlHHUX, a30THUX Ta (HOCHOpHUX T0OpUB
Ha PIBEHb HAKOMIMYEHHS JAHOTO €JIEMEHTAa y POCIIHHI.

30kpemMa, KOHIICHTpaIlisl KaJMil0 y HaCiHHI POCJIHMHH, SIKy BHPOIIyBaiu 0e3
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yn00peHHsI MiHepaJIbHUMU 1o0puBamu, Oyia Bumia 3a ['JIK y 4 paza, Tomi sik 3a
BukopucTanHsa NgoPgsoKeo 100puBa — y 4,8 pasza, cynepdocdara mpocroro —y 5,3
pas3a, KaJliio XJOPUCTOTO — Y 5,2 pasza, amiaqHoi cemiTpu — y 6 pas.
Tabnuysa 3.4
KonnenTpallis BaKKUX METaJiB y HACIHHI PO3TOPOIIIII IISIMUCTOT 3a

JOCTIKyBaHUH mepioa, Mr/kr, (N=4, M+m)

CBuHELD Kaamii Huak Miab
3 " = =
0OpEeHHs
Tl EE R EE 21 EE R EE R
= = = =
e Z e Z e Z S 3
< < < <
be3 nobpus 3,30+ 0,40+ 82+ 18,3+
0,04 0.5 0,017 0.1 3,7 200 0,39 100
Amiaia 4,30+ 0,6+ 112+ 25,6+
ccmtpa, 60 0.06*** 0,5 0.037*** 0,1 5 g*** 50,0 0.32*** 10,0
Kr/Ta ’ ’ ’ ’
Kamii
. 4,0+ 0,52+ 107+ 23+
XHOPHCTI/II/I’ O 09*** 0’5 0 032*** 0’1 5 4*** 5070 O 41*** 10’0
60 kr/ra ’ ’ ’ ’
Cynepdoch |4 g5, 0,53+ 99+ 23+
aT npocTuH, 0.05*** 0,5 0.041*** 0,1 4 5*** 50,0 0.37*** 10,0
60 kr/ra ’ ’ ’ ’
NeoPsoKeo 3,65+ 0,48+ 93+ 20,3+
0,06*** 0.5 0,032*** 0.1 4 6*** 50,0 0,54*** 10,0

Ipumimka: * - P<0,05; ** - P<0,01; *** - P<0,001 (mocTOBIpHICTb PI3HUII MIiXK

CepeIHIMU BEJINYMHAMHU, PiBEHb 3HAYYIIOCTI)

Haiipummii piBenp mnepeBunieHHss ['JIK Oyno BHSIBIEHO Yy HacCiHHI
pPO3TOPOMNIII TUIAMHUCTOI 3a YAOOpEHHsS TPYHTY TpH il BUPOIILYBaHHI a30THUM
JTOOpHUBOM.

Byno BUSBIEHO TakoXX 3HAYHE HAKOMWYEHHS! IUHKY Yy HACIHHI pO3TOPOIIIII
mIAMUACTO1. ['paHnYHa KOHIIEHTpAIlisl IIMHKY y HACIHHI POCIMHU € 3HAYHO BUIIOIO,
HIX y BereratuBHid maci — 50,0 Mr/kr y cyxiii pedoBuHi. Y BapiaHTi 0e3

3aCTOCYBaHHS JOOPUB YMICT IIMHKY Y HAaClHHI PO3TOPOIIIII IUISIMUCTOT CTAHOBUTH
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1,6 I'IK, 3a ynoOpeHHs CyMIIIIII0 aMiaqHoi celiTpH, cynepdocdary mpocToro i
Kautiro xjopucroro — 1,9, cynepdocdarom npoctum — 2,0, KaaieM XJIOPUCTUM —
2,1, amiagnoro cemitporo—2,3'JIK.

AHaJ3yl0ud 1HTEHCHUBHICTh HAKOMWYEHHsS MiJll Y HACiHHI PO3TOPOIIIIi
TUIIMUCTOT HEOOXITHO BIIMITHTH TICBHY 3aJICXKHICTh 11 KOHIIGHTpAIli BiJ BHUIY
MiHepanbHUX 100puB. Tak, KOHIIEHTpAIlis Mil y HACIHHI PO3TOPOMIII TUIIMUCTOI
0e3 ynoopenHs ckinanana 18,3 Mr/kr, Toai sk 3a yanoopeHHs NgoPgoKsg 100prBOM
BoHa Oyma Buma y 1,1 pasza, cymepdocdarom mpoctum — y 1,2 pasa, xamiem
xJjiopuctuM — y 1,2 pa3a, amiaudoro ceitporo —y 1,4 paza.

3a pe3yabTaTaMu JOCIIKEHb BCTAHOBJIIEHO, 10 YJITOOPEHHS PO3TOPOIIIII
IUISIMUCTOI MIHEpaJIbHUMHU JTOOpMBAMHM Maj0 NEBHUW BIUIMB 1 Ha KOEQILIEHT
HAKOIMYEHHS CBUHIIO, KaaMIil0, IIMHKY Ta Mifi y 1i HaciHHi (Tadi. 3.5).

Tabnuys 3.5

KoeditieHT HaKOMMYEHHS BAXKKUX METAIIB y HACIHHI PO3TOPOIIIII TUISIMUCTOT

Baxki metanu
VY nobpenns

CBunens | Kammii [Munk Mins
be3 mobpus 1,36 4.0 8,1 57,1
Awmiagna cemitpa, 60 Kr/ra 1,6 6,0 11,1 80
Kamiit xsmopuctuit, 60 kr/ra 1,5 5,2 10,6 72
Cynepdocdat npoctuii, 60 kr/ra 1,5 53 9,8 71,8
NeoPsoKso 1,4 4,8 9,2 63,4

Tak, 3a ymoOpeHHS amiayHOI CENITPOI0, KallEM  XJIOPUCTUM,
cynepdocdarom mpoctum Ta NgoPeoKgo 106prBOM criocTepiranocs migBUILICHHS
KOHIIGHTpAIlli BaXKUX METAIB Yy HACIHHI PO3TOPOIII TUISMHUCTOI BiJIIMOBIIHO:
ceuio — y 1,3; 1,2; 1,2; ta 1,1 pa3a, kanmito — y 1,5; 1,3; 1,32 Ta 1,2 pa3a,
muaky — y 1,36; 1,3,1,2 Ta 1,13 paza ta mim — y 1,39; 1,25; 1,25 ta 1,11 pa3za,
MOPIBHSHO 3 BapiaHTOM 0e3 yJ100peHHH.

HaiiBumumii koedili€eHT HAKOMWYEHHS CBUHLIO y HACIHHI PO3TOPOIILIi
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IJIIMUCTOI HaMU OyB BCTAHOBJICHUH y BapiaHTI 3a BHECEHHsI aMiayHOI CENTpU —
1,6. Ilpum BuKoOpuCTaHHI Kamito XJjopuctoro 1 cymnepdocdary MNpocToro
criocTepirain 3MeHIIeHHs1 KoedilieHTa HakomuueHHs 10 1,5. BigmideHO Takox
3HIKEHHS KoedillieHTa HAaKOMMYEeHHS TpHU 3acTocyBaHHI J100puBa NgoPeoKeo 10
piBus 1,4. YV Bapianti 6e3 3acTocyBaHHS JOOpPHB KOE(ILI€EHT HAKOMUYCHHS
CBHUHIIIO Y HACIHHI PO3TOPOIIII IJIIMUCTOI OYB HAWHMKYKM 1 CTAaHOBUB 1,3.

BusiBiieHO Takox miaBUILICHHS KOe]illleHTa HAKOTTMYEHHSI KaJIMil0 Y HaCc1HH1
PO3TOPOINII MIAMHCTOI 32 MIHEPAJIbHOTO Ii/KUBIICHHS, SKUI KOJIMBABCS BIJ
4,8 no 6,0. Tak, Koe}ilieHT HAKONMUYEHHS KaaMIl0 y HACiHHI pPO3TOPOIIIi
mwissMucTol 3a mimKUBICHHS NgoPeoKgg OyB BuluM y 1,2 pasa, cymepdocharom
npoctuM — y 1,3 paza, kaniem xjopuctuMm — y 1,3 paza aMiauHOIO CEIITPOIO — Y
1,5 paza MOpIBHSHO 3 AHAJIOTIYHOIO CHUPOBHUHOIO OJIEPKaHOI0 0€3 3aCTOCYBAHHS
MIHEpaJIbHUX JTOOPUB.

HaliBummii koe(ilieHT HAKONWYEHHS UWHKY Y HAaCiHHI PO3TOPOIII
IUISIMUCTOI OyJI0 BCTAHOBJIEHO Y BapiaHTI 3a BHECEHHS amiayHoi cemitpu — 11,1. 3a
BUKOPUCTAHHS KaJi0 XJIOPUCTOTO KOEMIIIEHT HAKOMWYEHHS JIENI0 3MEHIIUBCS —
1o 10,6, a cynepdocdary npoctoro — 10 9,8. 3a BHECEHHSI MiHEPaIBLHOTO JOOpUBa
y HopMi NgoPeoKso BiaMIueHO 3HMKEHHS KOedilieHTy HaKOmuueHHs — 10 9,2. ¥V
BapiaHTl 0e3 3acToCyBaHHS JOOpWB KOEQILIEHT HAKOMMYEHHS LUHKY Yy HACiHHI
PO3TOPOMIII IUIAMHUCTOI OyB HalHMkIUM — 8,1.

KoedimieHT HakomuueHHs Mial y HACiHHI PO3TOPOIII TUIAMUCTOI OyB
HalBUILMM 32 MIJKUBICHHSA amiadHowo cenitporo y 1,4 paza, cynepdocdarom
npoctuM — y 1,25 paza, kamem xyopuctuM — y 1,26 pasza, cymimmro NgoPeoKeo
n00puB —y 1,1 paza mopiBHSHO 3 HACIHHAM, OJepP>KaHUM O€3 ITiIPKUBJICHHS.

AHani3 koedilieHTa HeOE3MEKH BaXKKMX METAJIB Yy HACIHHI PO3TOpPOINIII
TUIIMUCTOT TaKOXK OyB pI3HUM 3a yIOOpEHHS IPYHTIB MiHEpaJbHUMHU JTOOpUBAMHU
(Tabm. 3.6).

Halimenmuii  koedilieHT HEOE3MeKH CBHUHII0 Yy HACIHHI PO3TOPOIIILI
TUIIMUCTOT OyJIO BUSIBJICHO y BapiaHTi 0e3 BUKOPHUCTaHHS MiHEpaJIbHUX TO0OPUB,

KWW cKJaB 6,6. 3a BHECEHHS CyMIIll aMiaqHO1 ceiTpH, cynepdocdary mpocToro i
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KT XJOPUCTOrO Koe(ilieHT HeOe3MeKu CTaHOBUB 7,3, 3a BUKOPUCTAHHS
cynepdocdary mpoctoro — 7,9, kainiro xyiopucroro — 8,0, amiauHoi cenitpu — 8,6
BIJIITOBITHO.

Tabnuys 3.6

KoedoimienT HeGe3nekn BaXKKUX METAIB Y HACIHHI PO3TOPOIIIII MIIMUCTOT

Baxki metanu
Y nobpenns
CBunenps | Kamgmii uuk Miab
be3 nobpur 6,6 0,40 1,6 1,8
AwmiadgHa cemitpa, 60 kr/Tra 8,6 6,0 2,2 2,5
Kamiit xnmopuctuit, 60 kr/ra 8,0 5,2 2,1 2.3
Cyniepdocdar mpoctuii, 60 kr/ra 7,9 5,3 2,0 2,3
NeoPsoKeo 7,3 0,48 1,9 2,0

KoedimienT Hebe3nekn KaaMil0 y HACiHHI PO3TOPONII  TUISIMHUCTOL
konuBaBca Big 0,48 mo 0,6. 3a ynoOpenHs rpyHTY NgoPeoKgo pu BupoIyBaHHi
PO3TOPOMIII TUISIMUCTOL KOe(IIIEHT HEOE3MEeKH Y HACIHHI KaJMito OyB BUIIMM y 1,2
paza, cynepdocdarom npoctuM — y 1,3 pasa, kamiem xjaopuctuM — y 1,3 paza Ta
aMiayHolo cenTporo —y 1,5 pa3sa.

Hatinmxuuit koedimieHT HeOe3MeKr IUHKY Yy HaCIHHI PO3TOPOIIII MIIMHUCTOT
OyJ10 BUSIBJICHO y BapiaHTI 0e3 BUKOpUCTaHHs J00puB — 1,6. 3a BHECEHHS CyMilli
amiayHoi cenitpu, cymnepdocdary MpOCTOro 1 Kallilo XJOPUCTOTO KOoeDIilieHT
HeOe3neku ctaHoBuB 1,9, 3a Bukopuctanss cynepdocdary npocrtoro — 2,0, Kasiro
xJjiopuctoro — 2,1, amiauHoi cemitpu — 2,2.

Koedimient Hebe3neku mial koJmBaBcs B Mexax Big 1,8 mo 2,5. HaitBumum
Koe(DilieHTOM HeOEe3MeKH XapaKTepU3yBajJoCh HACIHHS PO3TOPOIII IUISIMUCTOT,
BUPOIIEHO1 3a yA0OpEHHSI MIHEpAJIbHUMU JI0OpUBAMHU, TOJII SIK HAWHIDKYUM — 0e3
yIOOpEeHHS.

3o0kpema, y HacCiHHI PO3TOPOII IIIMUCTOI, BUPOIICHOI 0e3 ya00peHHS,

koedilieHT HeOe3nmeku MiAl OyB HWXKYMM, TMOPIBHAHO 3 aHAJOTIYHOIO
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CHUPOBHHOIO, ojepkaHoro 3a ynoopeHHs NgoPgoKso v 1,1 paza, cynmepdochary
npocroro — y 1,27 paza, kanito xyuopuctoro —y 1,27 pasza, aMiauHO1 CEeJIITPU — Y
1,38 pasza.

AHani3 ypo>KalHOCTI BEre€TaTUBHOI Macu 1 HACIHHSI PO3TOPOIIII TUISIMUCTOL
CBITUUTH TPO TEBHUI BIUIUB YJOOpPEHHsS IPYHTIB MiIHEpPAJIbHUMHU JOOPUBAMHU.
30kpemMa, HaMH BIAMIYEHO TIABUIICHHA YPOXXAHOCTI BETeTaTHBHOI Macu
pO3TOpONII MIAMHUCTOI 32 YAOOpPEHHS IPYHTIB amMiayHOwO ceniTporo Ha 49,4%,
cynepdocharom npoctum — Ha 4,6%, kamiem xaopuctuM — Ha 0,9% Ta NgoPeoKeo —

Ha 51,6%, mopiBHSAHO 3 BapiaHTOM 0Oe3 ynoopenns (puc. 3.1).
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HaiiBuma yposkailHICTh BereTaTMBHOI MacH PO3TOPOII  TUISIMUCTO1
criocrepiraiacs 3a yaoopeHHs IpyHTIB cyMmiminto NgoPeoKg m100puB. 30kpema,
ypO’KaifHICTh BEr€TaTUBHOI MAcH PO3TOPOMIII IUIIMHUCTOI 3a YAOOPEHHS IPYHTIB
cymimmo NPK noOpuB Oyrna BHILOIO y TOPIBHSHHI 3 aMiadyHOIO CENITPOI0 Ha
1,5%, cynepdocdarom npoctum — Ha 44,8%, kamiem xmopuctuM — Ha 50,2%.

Takoxx BiIMIYEHO TMIABUIICHHS YPOXXAaHHOCTI HACIHHS  PO3TOPOIIII
IJIIMUCTOT 32 YJIOOpPEHHS IPYHTIB aMiadyHoo cefiTporo Ha 37,3%, cynepdocdarom
npoctuMm — Ha 7,1%, kamiem xmopuctum — Ha 2,0% Ta NgoPeoKgo — Ha 35,5%,

MOPIBHSHO 3 BapiaHToM 0e3 yaoOpeHHs (puc.3.2).
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VYposkaliHiCTh HAaCIHHS PO3TOPOINIII TUISIMUCTOI Oyia BUIIOKO 3a YJOOpEHHS
I'PYHTIB CYMIIIIIIO MiHEPaJIbHUX JOOPUB MOPIBHIHO 3 aMiayHo0 cenitporo y 1,3%,
cynepdocharom mpoctum — Ha 28,2% Ta KamieMm xjaopuctuM — Ha 34,6%.

Amnanizyroun Macy HaciHHA 3 onHiel pociuHu (puc. 3.3) HEOOXiIHO
BI3HAYUTH, IO 3a YyAOOpEHHS TIPYHTIB amiadyHOIO CeJiTpolo, MOro maca
30umeImmtacs Ha 7,9%, cynepdocharom mpoctum — Ha 12,8%, KaigieM XJIOpUCTUM

—Hal 1,6% Ta N60P60K60 — Ha 17,8%.
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Pucynox 3.3. — Maca HaciHHS pO3TOPOIIIII TUISIMUCTOT

Jlocmipkyroun Macy HaciHHS 3 OJIHIET POCIMHU PO3TOPOIII IJISIMUCTOI,
BUPOIIEHOT 3a yAOOpPEHHS TIPYHTIB CYMIIIIIIO MiHEpaIbHUX JOOPUB, MH
BU3HAYMJIM, 110 BOHa Oyna BuIIa Ha 9% MOpPIBHSIHO 13 yIOOPEHHSIM aMiauyHOIO
cenitpoto, Ha 4,3% — cynepdocdarom nmpoctuMm Ta 5,4% — KamieM XJITOPUCTUM.

AHaJli3 1HTEHCUBHOCTI BHHECEHHS BaXXKHUX METAIB 3 TIPYHTYy 3a

BUPOIIYBaHHs po3Topomnim TissMucToi (Ttabmn.3.7, Tabn.3.8) mokaszas, 1Mo JaHu
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MOKA3HUK IO CBUHINO OyB y Mexax Bim 262 r/ra go 560,7 r/ra, kaamio — Bij
31,2 r/ra no 11,5 r/ra, muuky — Bix 892,8 r/ra 1o 2598 r/ra Ta miai — Big 417,4 r/ra
1o 783,8 r/ra, mo B cepeanpoMy ckiano 423,3 r/ra, 62,2 t/ra, 1641,5 r/ra Ta 622
r/Ta BIAMOBIIHO.
Tabnuyys 3.7
BuHeceHHs CBUHITIO 1 KaMIiIO 3 BET€TATHBHOIO MACOIO Ta HACIHHSAM PO3TOPOTIIII

IUISIMKUCTOI 33 YI0OPCHHS IPYHTIB MiHEpaJIbHUMH J0OpHBaMH, r/ra

Baxki meTaiu

CBuHELD Kaamii
s s
VY nobpenns 2 = o 2 = o
E O an o) = O s o
= T aa 5 s o
M M
be3 nobpus 260.,4 15 2619 31,0 0,18 31,2

AMiauHa celtpa | poaq | 965 | 5607 | 1111 | 037 | 1115
(60kr/ra)

Cyniepdocdar
POCTUH 402,5 1,9 404,2 44,1 0,23 44,3

(60 xr/ra)

Kauiii xtopucrnit 397 1,79 398,7 53,2 0,25 53,4
(60kr/ra)

Cymim
MiHEepaIbHUX 489 2,2 491,2 70,5 0,29 70,8

):[06pI/IB N60 P60 K60

Hamu BigmiueHo, 1o 3a yJIOOpeHHS TIPYHTIB aMmiadyHOK CEJIITPOIO,
cynepdocharom mpoctum, kKamiem xiopuctuM Ta cymimmiro NPK  goGpus
BUHECEHHS CBUHIIO MiaBuilyBanocs y 2,14 paza, 54,3%, 52,2% ta 87,5%,
kanmiro — y 3,5 pasa, 41,9%, 71,1% Ta 2,2 paza, nuaky — y 2,8 paza, 22,7%, 20,1%
Ta 2,6%, miai — Ha 87%, 10,2%,15,5% Ta 2,3 pa3a BiAIOBIIHO.

CHiBBIOHOIIEHHS  IHTEHCUBHOCTI BHHECEHHS  BaXXKHUX  METAlIIB 3

BEreTATUBHOIO MACOK0 Ta HACIHHAM CKiaja mo cBUHLIO 99,5% / 0,5%; xagMmiro —

99,58% / 0,42%; uuuky — 96,9% / 3,1% ta miai — 98,16% /1,84% BiamoBiaHO.
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Tabnuyys 3.8
BuneceHHs IUHKY 1 MiJI1 3 BET€TaTUBHOIO MAaCcOI0 Ta HACIHHIM PO3TOPOIIIII

IUSIMHUCTOT 32 yI0OOpEHHS IPYHTIB MiHEpaIbHUMH JOOpPUBaMHU, I/Ta

Baxxki meranu
Huak Minb
= =
VYV no0openHs =) = m w
P =5 | £ s | Eg | E =
% s * 5 as aa)
m M
Be3 106puB 892.8 36,9 9297 409,2 8,2 4174
AMiadHa CeMTPa | 9398 | gg2 | 2508 768 158 | 7838
(60xr/ra)
Cyniepdocdar
poCTHii 1093 48,0 1141 499 11,0 460
(60 xr/ra)
Kamiit xmopuctuii | 1070 477 1117 472 10,3 4823
(60 kr/ra)
Cymim
N — 2365 56,7 | 24217 954 12,3 966,3
100puB NgoPsoKeo

HaiiBuia iHTEHCUBHICTh BUHECEHHS BaXXKKUX METANIB IMPU BHUPOIIYBAHHI
pO3TOpONII IUIAMHCTOI 3 IPYHTY CHOCTepirajiach TMpu yAOOpeHHI iX
MIHEpaJIbHUMU JOOpPUBAaMU, B CKJIAJl SKUX OyJia amiayHa CeliTpa.

Otxe, ynoOpeHHs IPYHTIB NpPU BUPOILYBAaHHI PO3TOPOMIII TUISIMUCTOI
MIHEpaJIbHUMHU JOOpPUBAMU MIJBUILYBAIO HAKOIMWYEHHS BAXKKUX METAJIB fAK Y ii
BEreTaTUBHIA Maci, TaK 1 y HACiHHI, 110 CHPUSJIO 3HUKEHHIO O€3MeKH J1aHoi
CUPOBHUHH. |HTEHCUBHICTh HAKOMHMYEHHS BAXKKUX METAB 3a YJOOpEHHS TIPYHTIB
MIHEpaJIbHUMHU JOOpPUBaMU Yy BEreTaTUBHIM Maci Ta HACiHHI PO3TOPOIIIII
mwissMucTol miaBummnacs Big 1,23 no 1,53 pasa no cunIo, Biag 1,36 10 2,4 paza
o kaamito, Bix 1,17 no 5,4 paza mo Ky Ta Big 1,14 mo 1,1,53 pasa mo miai. Toxmi
SK Y HACIHHI JlaHi Moka3Huku ckianu Big 1,1 mo 1,3 pasa, Big 1,2 1o 1,5 pasa, Bix

1,13 no 1,36 paza ra Bix 1,11 o 1,39 paza BianmoBigHO.
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3.2 BmiuB OpraHiyHoro yjaoOpeHHsi TIPYHTIiB Ha iHTEHCHBHICTh
HAKONMYEHHS] Ba)KKUX METAJIB PO3TOPONIIOI0 IVISIMUCTOIO Ta e(eKTHUBHICTH

diTopemeniamii

BuxopucTtansst opraniyHux J0OpUB Y POCIUHHUIITBI € BAXKJIUBUM 3aX0JIOM Y
301IbIIEHH] OOCSTIB BUPOOHUIITBA MPOMYKIli Ta MiABHINEHHI 11 sikocTi. OnHAaK,
BUKOPHUCTAHHS OPraHIYHUX JOOPHUB TaKOXK CIPHsi€ 3a0pyAHEHHIO IPYHTIB BaXKKUMU
MeTaJlaMH, sIKI MOXYTh HaKOMHYYBaTHCh B POCIHMHAX Y JIEKUIbKA JECITKIB pa3iB
BUIIIC MOPIBHSAHO 3 IPyHTOM. BioMO, 1110 3 TAKUMU OpPTaHIYHUMHU JOOpUBAMHU, SK
neperHii Ta gedekar 3 KOXXHUM KUIOTPaMOM Yy TIPYHT MOTpAIUIs€ BiAMOBIIHO
3,3 mr Ta 28 Mr — cBuHIO; 0,2 Mr ta 0,18 mr — kagmiro; 12,1 mr ta 22 Mr — ITUHKY
119,8 Mr ta 6,3 Mr — Migi.

BpaxoByroun Te, 1m0 po3TOpOMINA TUISIMHCTa BITHOCHUTHCA JO POCIHH 3
BHCOKOIO 1HTCHCHBHICTIO HAKOMMYCHHS Ba)XXKUX METaJliB HAMU OYyJI0 BHUBYECHO
BIUIUB PI3HOTO OPraHIYHOTO YJIOOPEHHS Ha IHTCHCHUBHICTh HAKOIMYCHHS Ba)KKHX
MeTaTiB (CBUHITIO, KaJMIIO, IIMHKY Ta MiJli) Y BEreTaTUBHIA Maci Ta HaCiHHI JaHOi
KYJIbTYPH.

AHani3 pe3ynbTaTiB JOCIIIKEHb MIOJ0 KOHIIEHTpAlli BaXKKUX METANIIB Y
BETeTATUBHIM Maci po3Toporiri istMUcTol (Ta6:m.3.9) mokasye, mo 3a yaoOpeHHs
MEPErHOEM KOHIIEHTpAIlisl CBHUHIIO, KaJMil0, IIMHKY Ta MiJl IIJBHINHIACS Y
BEreTaTUBHIA Maci po3TOpOIII MISsMUCTOL BianoBiaHo y 1,19 paza; 1,18; 1,53 ta
1,2 paza.

3a ynoOpeHHs nedexaToM KOHIICHTpAIlis CBHUHINIO, KaJIMil0, IIUHKY Ta Mifl
MIJBUIIMIACS Y BEreTaTUBHIA Maci pO3TOPONII IUISIMUCTOI BiamoBiaHo y 1,25;
1,16; 1,1 Ta 1,1 pa3za.

[Ipu BupolIyBaHHI PO3TOPONIIl IUIAMUCTOI Michs cuaepary (Tipuuis)
KOHIICHTpAIlil Ba)XKUX METaJIB CBHUHIIO Ta KaJMIIO 3HU3UJIACh BIAMOBITHO Y
1,09 paza Ta 1,1 pa3za. KoHueHrtpailiss MuHKY MOpU I[bOMY 3aJUIIWIACK Ha (OHI
KOHTPOJILHOTO BapiaHTy 3a BUKOPHUCTaHHS CHAEpATy, a Mil MiABUIIUIACH Y

0,5 paza.
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Tabauys 3.9

KonrenTpariis BaxXKUX METaIIB y BETr€TaTUBHIN Maci pO3TOPOMIII TUISIMUCTOT,

MT/KT B aOCOJTFOTHO CYXiH pEUYOBHHI, B CEPEIHHLOMY 3a JIOCITIKYBaHHH ITEePIO/,

(n=4, M£m)
Baxki metanu
CBuHeLb Kaamiit Huak Minb
3 3 = =
vroperin | & 8 | EE |, TR, |EE,
s 2| E5 |E|Es|E|E 5B
s X s X s = s =
S g e g e 5 e g
< < Z <
8,1+ 1,1+ 49+ 14,2+
be3 nobpus 5,0 1,0 10 5,0
0,014 0,013 0,33 0,8
[leperniii, 9,7+ 1,3+ 75+ 17,1+
5,0 1,0 10 5,0
20 1t/ra 0,021* 0,017*** 0,63*** 0,63*
Hedexar, 10,2+ 1,28+ 54+ 15,7+
5,0 1,0 10 5,0
6 T/ta 0,01*** 0,021*** 0,42** 0,72
Cunepar 7,4+ 1,0+ 49+ 15,0+
5,0 1,0 10 5,0
(ripumirs) 0,031* 0,024 0,33 0,79

Ipumimka: * - P<0,05; ** - P<0,01; *** - P<0,001 (mocTOBipHICTb PI3HUII MIXK

CepeIHIMU BEJINYMHAMHU, PiBEHb 3HAYYIIOCTI)

PesynbTaT AOCHIKEHb TaKOX TMOKa3aJid, [0 KOHIEHTpAIlsl BaXKHUX

METaJiB y BEreTaTUBHIN Maci po3toporil misMucToi Oymna Oueinoro 3a ['JIK y

BCIX BapiaHTax. 30KpeMa, y KOHTPOJIHHOMY BapiaHTI KOHIIEHTpAIlisi CBHUHIIIO,

Kaamito, UHKY Ta mimal Oyna Buma 3a ['JIK BignoBigHo y 1,62 pasa, 1,1 pasa,

4,9 paza Ta 2,8 pasa.

3a ynoOpeHHsI MeperHoeEM KOHIICHTpAIlisl CBUHIIIO, KaIMII0, IIMHKY Ta Mijl y

BEreTaTUBHIN Maci po3Topornii misMucToi 0yna Buma 3a I'JIK BianosigHo y 1,94;

1,3; 7,5 Ta 3,42 pa3za.

3a ynoOpeHHsi nedekaToM KOHIIEHTpAllisl y BEreTaTMBHIN Maci CBUHLIO,
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KaaMmito, MMHKY Ta Mial Oyma Bumia 3a ['JIK BiamosigHo y 2,04 pasa, 1,28 pasa,
5,4 paza ta 3,14 paza.

[Ipu BHUpoOIIyBaHHI PO3TOPOMII IISMHUCTOI MICHS CHUAEpATy KOHIEHTpAIlis
cBuHIIO Oyna Buior nopiBHsHO 3 ['JIK y 1,48 paza, nunky —y 4,9 pasza ta mijai —
y 3,0 pa3za.

Amnani3z koedimieHTa HaKOMUYEHHS, BioOpakenuit y Tabnwui 3.10, mokasas,
110 MIPU BUPOIILYBaHHI PO3TOPOIIII TUISIMUCTOI 32 YAOOPEHHS IPYHTY MEPETHOEM 1
nedekaToM, CIOCTEpITaiocs MiABUINCHHS IIHOTO TOKa3HWKA Yy BET€TaTUBHIN Maci
no ceuHlo y 1,16 pa3a ta 1,25 pasza, a 3a cuuepary, HaBIAKW, 3HUKCHHS Yy
1,1 pa3a nmopiBHAHO 3 BapiaHTOM 0€3 yJI00pEHHS.

Tabnuys 3.10
KoedirieHT HaKOMMYEeHHS BaXKKUX METANIB Yy BET€TaTUBHIN Maci

PO3TOPOMIII TUISIMUCTOT

Baxxki metanu
VY noOpenns : :
CBunenn | Kagmii [k Mine
be3 nobpus 3,1 11 48 5,9
[Tepernii, 20 1/ra 3,6 10,8 5,3 6,1
Hedexar,6 T/ra 3,9 11,6 49 6,2
Cunepar (Tipumiis) 2,8 10 49 6,2

[Ipu BupoIIyBaHHI PO3TOPOIII IUIIMHUCTOI 32 YAOOPEHHS TEPETHOEM,
nedexaroM Ta micas cujepary KoedilleHT HAKOMUYEHHS KaJIMil0 Y BEreTaTHUBHIN
Maci pociuHM OyB HUx4Mi BignoBigHo y 1,02 paza; 1,05; 1,1 pa3a mopiBHSAHO 3
BapiaHTOM 0e3 y100peHHS.

KoedimieHT HaKONMMYEeHHsS] LIMHKY 1 MiJil Y BEreTaTUBHIA Maci po3TOPOIMII
IUIIMUCTOT 32 ymoOpeHHs mnieperHoem OyB BumuM y 1,1 paza, 1,03 pa3sa,
nedexarom — y 1,02 paza i 1,05 paza ta cuneparom — y 1,02 paza 1 1,05 paza
BIJIIOBIIHO Y IOPIBHSAHHI 3 BapiaHTOM 0e3 y100peHHS!.

AHaniz koedimieHTa HEOE3NMEeKM BAXKKUX METalIiB Yy BEreTaTHBHIA Maci
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postoporii mwisMucToi (tads. 3.11 ) mokasas, 110 JaHWN MOKAa3HUK KOJIMBABCS Bij
0,68 1o 2,04 no ceuHtO, Bix 0,42 no 1,3 — no kaaMmiro, Bia 0,54 1o 5,4 — mo HUHKY
ta Big 0,46 10 3,42 — 110 Mii.
Tabnuysa 3.11
KoedoimienT HeGe3nekn BaKKUX METAJIIB y BEreTaTUBHINA Maci

PO3TOPOMIII TUIIMHUCTOT

Baxxki metanu
VY no6penns
CBuHeELb Kanmii Huuk Minb
be3 nobpus 1,62 1,1 49 2,84
[Mepernii, 20 t/ra 1,94 1,3 7,5 3,42
Hedexkar,6 T/ra 2,04 1,28 5,4 3,14
Cunepar (Tipumiis) 1,48 1,0 49 3,0

HaiiBumuii  koedimieHT HeOE3MeKu CBUHIIO Yy BEreTaTHBHIM Maci
po3Topornii TIsIMUCTO OyB 3a ynoOpeHHs nedekaToM; KaaMmito, IUHKY Ta MiJi —
32 BHECEHHS TIEPETHOIO.

XapakTepusyloun KOHIEHTPAIlII0 BaXXKUX METANlIB y HACIHHI PO3TOPOIIII
WIIMUCTOI (Tabi. 3.12) HeoOXiTHO BIAMITUTH, IO JAHUN MMOKA3HUK KOJUBABCS IO
cBuHIO Bix 3,1 mr/kr 1o 4,1 mr/kr, kaamito — Bix 0,37 mr/kr qo 0,68 Mr/kr, IUHKY
— Big 75 mr/xr no 98 mr/xr ta mini — Bix 16,0 mr/kr mo 19,2 mr/kr.

HaiiBuiia KOHLIEHTpalis CBHHIIO 1 KaJMil0 CIOCTEpirajach y HaCIHHI
PO3TOPOIII TUIIMUCTOT 3a yHoOpeHHs jaedekaToM, a MUHKY 1 Mial — 3a
BUKOPHUCTaHHS TIeperHor. KoHIeHTpallis CBUHINIO, KaaMilo, [UHKY Ta Ml y
HACIHHI pO3TOPOIUII IJIIMUCTOT 32 YIOOpEHHS MeperHoeM Oyra BUIIA MOPIBHSIHO 3
aHAJIOTIYHOIO CHUPOBHHOIO OJIepKaHOI0 Oe3 IMiKMBIICHb BifnoBigHO y 1,1 pa3sa,
1,08 pa3a, 1,25 paza ta 1,03 pa3za.

3a ynoOpeHHsT TPYHTYy TIpM BUPOIIYBaHHI PO3TOPOMII  TUISIMUCTOI
nedexkaToM KOHLIEHTpALlisl CBUHIIIO, KaJIMil0, IUHKY Ta MiJll y HAaciHHI Oyna BUIIa

MOPIBHSIHO 3 KOHTPOJIeM BiAMOBIIHO ¥ 1,3 pa3a, 1,83 pasa, 1,04 paza ta 1,03 pa3za.
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Tabnuysa 3.12

BMmicT BayKKHMX METalliB y HACIHHI PO3TOPOIIIIII MIIMUACTOT, MI/KI B a0COJIFOTHO

CyXiif pEUOBHHI B CEPEAHBOMY 3a JOCHTIDKyBaHU niepiox, (N=4, M+m)

Baxki metanu

CBuHENb Kangmii uuk Miae

= = B B
VY nobpenns g g 5 g g y cg::: g y ;%s g 5
s B Es E|Es|BE|f s |

c g s = s g s

S E S Z S S

Z < Z Z

3,1+ 0,37+ 78+ 17,5+
be3 nobpus 0,5 0,1 50 10

0,014 0,014 0,34 0,21

[leperHiii, 3,4+ 0,4+ 98+ 19,2+
0,5 0,1 50 10

20 1/ra 0,012 0,012 0,38*** 0,33

Hedexar, 4,1+ 0,68+ 81+ 18,1+
0,5 0,1 50 10

6 T/ta 0,031*** 0,013*** 0,42%** 0,14*

Cunepart 3,1+ 0,37+ 75+ 16,0+
0,5 0,1 50 10

(ripumIrs) 0,011 0,011 0,32 0,21

Ipumimka: * - P<0,05; ** - P<0,01; *** - P<0,001 (mOoCTOBIpHICTh PI3HMII MIX

CepeHIMU BEIMYMHAMH, PIBEHb 3HAYYIIOCT1)

[Ipu BupoIyBaHHI PO3TOPOIII TUISIMUCTOI MICHS CHAEPATy KOHIICHTPAILIis

CBUHIIIO 1 KaiMit0 OyJia Ha piBHI 3 KOHTpoJsieM, 30kpema, 3,1 mr/kr 1 0,37 Mr/kr, a

[MHKY Ta Mifi Ao HK4a, BianoBigHo y 1,04 pa3a ta 1,09 pasa.

[TopiBHIOIOYM BIAMOBIAHICT, KOHIIEHTpAIlll BaXKUX METajJiB y HACIHHI

posropori mwisMuctoi Ao I'JIK HeoOXimHO BIAMITUTH, IO 32 BUKOPUCTAHHS Yy

SKOCT1 y10OpEHHS MeperHolo, AedeKaTy Ta CUAepaTy AaHUN MOKa3HUK OYB BUIIMN

3a BCTAHOBJICHY HOpMY. Tak, KOHIIEHTpaIlis CBUHIIIO, KaJMil0, IMHKY Ta MiJl Y

HAClHHI po3Topormni TuisiMuctoi Oyna Buma 3a ['JIK 3a ynoOpeHHs meperHoeM
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BiAMOBIAHO y 6,8 pa3a, 4,0 paza, 1,96 paza ta 1,92 paza, nedekatom — y 8,2 pasa,
6,8 pasza, 1,62 paza ta 1,81 paza, cunepatom — y 6,2 paza, 0 pasis, 1,5 paza Ta
1,6 paza.

AHai3 koedilieHTa HAKOMWYEHHS BAKKUX METAIIB Y HACIHHI PO3TOPOIIIIII
mwssmucToi (Tabim. 3.13 ) mokasaB, Mo JaHW MOKa3HUK OyB y mMexax Bim 1,2 1o
1,4 mo cuHITKO; Bix 3,7 1o 6,8 mo kaamito; Bix 7,5 mo 9,8 mo nmHKY Ta Big 6,6 10
7,3 110 Mifl.

Tabnuys 3.13

KoedirieHT HAaKOMWYEHHS BaXXKKUX METAIIB y HACIHHI PO3TOPOIIII TIIMUCTO1

Baxxki metanu
VY nobpenns
CBuHeb Kamgmii [k Mins
be3 nobpus 1,2 3,7 7,8 7,3
[Tepernii, 20 1/ra 1,3 4.0 9.8 6,8
Hedexar, 6 T/ra 1,4 6,8 8,1 7,2
Cunepar (Tipumiis) 1,2 3,7 7,5 6,6

HeoOxigHo BiAMITUTH, 10 KOS(]IIIEHT HAKOMWYEHHSI CBHHITIO, KaaMIKO Ta
IIMHKY OyB BHIIUM BiIMOBITHO 3a yaoOpeHHs reperaoeM y 1,08 pa3za, 1,08 paza ta
1,25 paza, medpexatrom — y 1,16 paza, 1,83 paza ta 1,03 paza mopiBHSHO 3
aHaAJIOT1YHOI0 CUPOBUHOIO OJICP’KaHOI0 0€3 ya00peHHs.

[Ipu BupoIlIyBaHI PO3TOPOMNIIl TUIIMUCTOI MICHS CHAEpATy KOe(IilieHT
HAKOIWYEHHSI Y HACIHHI CBUHITIO 1 KajMit0 OyB Ha piBHI 3 KOHTPOJEM, a IUHKY 1
MiJl HUK4Ye, BiamoBinHo y 1,04 pazai 1,1 paza.

AHanizytoun koedilieHT HeOe3NeKH BaXXKUX METaIIB Y HACIHHI PO3TOPOMILII
wisMUCTOI (Tadi. 3.14) HeoOXiIHO BIAMITUTH, IO AAHUN MOKA3HUK KOJHBABCS IO
CBUHIIIO Bif 6,2 110 8,2, kaamito — Bia 3,7 1o 6,8, nuHKy — Big 1,5 g0 1,56 Ta mial —
Bix 1,6 mo 1,75.
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Tabnuysa 3.14

KoedimieHT HeOe3mekn BaKKUX METaJIiB Y HACIHHI pO3TOPOIIIII TIIMHUCTOL

Baxki metanu
VY noOpenns
CBuHELD Kaamiit Huak Minb
bes nobpus 6,2 3,7 1,56 1,75
ITeperniit, 20 1/ra 6,8 4.0 1,96 1,92
Hedexkar, 6 T/ra 8,2 6,8 1,62 1,81
Cunepart (Tipamris) 6,2 3,7 1,5 1,60

BonHouac HEoOXiTHO BIAMITUTH, IO KOe(IlEHT HEOE3NEeKHU CBUHIIIO,
KaJMIlO, LMHKY Ta MIJl y HACIHHI pO3TOpOINUIl IUIAMHUCTOI OyB BHUIIMM 3a
ynoopenHs ii nepernoem BifanoBiaHo y 1,09 paza,1,08 pasa, 1,25 pa3za ta 1,09 pa3a,
a medpexarom — y 1,32 paza, 1,83 paza, 1,05 paza Ta 1,04 pa3za mopiBHSHO 3
KoHTpoJieM. Ha BapiaHTi BHUpOIIyBaHHS MiCIs CUAEpPATy KoedilleHT HeOe3nmeKu
CBUHIIIO 1 KaiMit0 OyB Ha PiBHI 3 KOHTPOJIEM, a IMHKY 1 MiJll HiK4uui — y 1,04 paza
1 1,09 pa3za.

AHani3 ypo>KaiHOCTI BEr€TaTUBHOI MacH 1 HACIHHSI PO3TOPOIIIII TISIMUCTOL
(puc. 3.4) noka3aB NEBHHIA BIUTUB yIOOPCHHS IPYHTIB OPraHIYHUMHU TOOPHUBAMHU.
3okpeMa,  ypOKaWHICTh  BET€TaTHMBHOI ~ Mach  PO3TOPONII  TUISIMHUCTOT
MJBUIIYBaTach 3a yAOOpeHHs IPyHTIB meperHoem Ha 33,8%, nedekatom — Ha
12,7% Tta cunepary Ha 13,6%, OpiBHIHO 3 BapiaHTOM 0e3 yA0OpeHHS.

HaiiBuma yposkaliHiCTh BEreTaTHBHOI MacHh PO3TOPONIIN  TUISIMHUCTOL
criocTepirajgach 3a  yAOOpeHHs

neperHoeM. Tak, ypoxailHICTb

IPYHTIB
BEreTaTUBHOI Macu PO3TOPOMIN IUIIMHUCTOI 3a yAOOpPEHHS IPYHTIB MEPETHOEM
Oyna Buma Ha 18,8%, mopiBHsiHO 3 nedekatom Ta Ha 17,7%, mopiBHAHO 13

CHJICPATOM.
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Pucynox 3.4. — YpokaifHICTh BEreTaTUBHOI MacH pO3TOPOIIIII TUISIMUCTO1

Hamu Oynmo BiAMIYEHO TakKoX MiJBUIIEHHS YpPOXKAWMHOCTI HACIHHSA
PO3TOPOMIII TUISIMUCTOL 3a yIOOpEHHS IPYHTIB, 30KpemMa, rneperaoeM — Ha 20,8%,
nedexatom — Ha 14,0% Ta cuaeparom — Ha 16,3% y mopiBHSHHI 3 BapiaHTOM 0e3
ynoopenss (puc.3.5).

HaiiBuma yposkaifHICTh BET€TaTMBHOI MacH 1 HACIHHS PO3TOPOIIIII
IJIIMUCTOI CIIOCTEpirajiach 3a yJA0OpEHHS IPYHTIB MeperHoeM. Tak, yposkalHICTh
BEreTaTUBHOI MacH 1 HACIHHS PO3TOPOMIII IUIAMUCTOI 3a YAOOpEHHS IPYHTIB
nepernoem Oynu Bumil Ha 18,8% 1 5,8% mnopiBHsiHO 3 Aedekarom Ta Ha 17,7% 1

3,8% MOPIBHSHO 3 CHUACPATOM.
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AHamizyroun Macy HaciHHS 3 opHiei pocimHH (puc. 3.6) HEOOXiTHO
BIJIMITUTH, 1110 32 YAOOpPEHHS IPYHTIB MEPETrHOEM, WOTO Maca MIJBUIIMIACH HA

14,1%, nedexarom — Ha 5,5% Ta cumepaTtom — Ha 4,3% MOPIBHAHO 3 BapiaHTOM 0e3

yA0OpeHHS.
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Maca HaciHHS PO3TOPOMII TUISIMUCTOI 3 OJIHIET POCIMHU IiJIBUINWIACH 3a
ynoOpeHHs: IpyHTiB mneperHoeM Ha 3,4% 1 4,7% mnopiBHsHO 3 nedexaTtom 1
CHUIECPATOM BIMOBITHO.

AHaJ3yl0ud 1HTEHCHUBHICTh BHHECEHHS 3 IPYHTY BaXKHX METaliB MpH
BUPOIIyBaHHI po3Topommil IissMucToi (Tabn. 3.15, Tabn. 3.16) Hamm Oymo
BIIMIYEHO, IO HAWBHINA IHTEHCUBHICTH Oylia Ha BapiaHTi YJOOpPEHHS TPYHTY
MIEPETHOEM.

30Kkpema, IHTEHCHUBHICTh BUHECEHHS PO3TOPOINIIOI IIIMUCTOI0 CBHUHIIIO 1
KaJIMiI0 3 TPYHTY 3a yJI0OpEeHHs HOro MeperHoemM Oysa BUILIOK HIK 3a yI00peHHs
IpyHTy nedexarom: mo cBuHIO Ha 12,8%, mo kaamito — Ha 20,3%, a Takox i3
cujiepaToMm: 1o cBUHIO Ha 54,1%, no kaamiro Ha 53,1%.

Tabnuys 3.15
BuHeceHHs CBUHIIIO 1 KaJMiI0 3 BET€TaTUBHOIO MACOI0 Ta HACIHHSIM PO3TOPOIIIII

IUIIMUCTOI 33 YIOOpEHHS IPYHTIB OpraHiYHUMHU J00pUBamMH, r/ra

Baxxki metanu
CBuHeELb Kaamii

s s
Y nobpenns = = o ZI = o

=H O an (@) =H O an o

5 = & 5 = &

[an) M
bes nobpus 2499 1,4 251,3 33,9 0,16 34,1
[Teperniii 400,7 1.8 402,5 53,7 0,21 53,9
Hedekar 354,7 2,1 356,8 44 5 0,34 44 8
Cunepar 259,6 1,6 261,2 35,0 0,19 35,2

Taka x TeHneHiis Oyyia BHUSBJICHA MO0 IHTEHCUBHOCTI BHUHECCHHS
PO3TOPOIIICIO IUIAMUCTOI0 IIMHKY Ta MiJl 3 IPYHTY 3a YyAOOpeHHs Horo
MEPETHOEM: Y TIOPIBHSIHHI 13 Je(eKaTOM 1HTEHCHUBHICTh BHHECEHHS OyJia BHIIIOIO

Ha 64,2% 1 29,1%, 13 cugepatom — Ha 79,3% 1 25,1% BiANOBIIHO.
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Tabnuys 3.16
BuneceHHs IUHKY 1 MiJI1 3 BET€TaTUBHOIO MAaCcOI0 Ta HACIHHIM PO3TOPOIIIII

IUISIMHUCTOT 32 yTOOPEHHSI IPYHTIB OpraHIYHUMH JOOpHUBaMH, I/Ta

Baxxki metanu
Huak Mins

s s
Y no6penns m = o m = o

5 S 2 3 & S g 3

5 T = 5 T 8

[an) aa)
bes no6pus 1512 34,8 1546,8 438,2 7,8 446
ITepernii 3098 52,9 3150,9 706,5 10,3 716.,8
Hedexar 1878 43,7 1918,7 546 9,2 555,2
Cunepar 1719 38,2 1757,2 550 8,3 558,3

3a pe3yiapTaTaMH JIOCIHIKEHb BCTAHOBJEHO, 110 YJOOPEHHS PO3TOPOIIII]
IUISIMUCTOI ~ OpraHiYHUMHU JOOpUBAMH MIABUILYE KOE(PIUIEHT HAKOIMUYEHHS
CBUHIIIO, KaJMIiI0, IIMHKY Ta MiJi y ii BereraTuBHIA Macl Ta HaCiHHI, OCOOJHMBO 3a
BUKOPHUCTAHHS NEPErHol0 Ta Jedekary, MOpIBHIHO MEHIIE — 33 BUKOPHCTAHHS
cujiepaTiB. Y3arajabHIOIYU PEe3YyJIbTAaTU JOCTIIKEHHS HEOOXITHO BiAMITUTH, IIO
BHUPOILYBaHHSI po3ToporIi IUISIMUCTOL B yMOBax CYy4YacCHHUX
CUIBCBKOTOCTIOAAPChKUX  YTifb 30epira€ BHUCOKUH pPIBEHb HAKOMHUYEHHSA ¥
BEreTaTUBHIM Macl Ta HACIHHI CBHUHLIO, KaJMIilO, HIUHKY Ta MiJl, 110 NOTpedye

MOCTITHOTO KOHTPOJTIO 32 BMICTOM JJAHUX TOKCHKAHTIB Y 1[I CUPOBHHI.

3.3 BmiuB mNo03aKkopeHEeBOr0 MiXKUBJIEHHS HA IHTEHCUBHICTH
HAKONMUYEHHS BAKKUX METAJIB PO3TOPONIIOI IJISIMHCTOK Ta e(PeKTHUBHICTH

diTtopemeniamii

BigoMo, 1o cyyacHUM HampsAMOM YJIOOpEHHS CUIbChbKOTOCIOAAPCHKUX

KyJbTyp TaKOX € 3aCTOCYBaHHS iX HOBITHIX BH[IB: KOMIUIEKCHUX OpraHo-
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MIHEpAJIbHUX JOOPHUB, MIKpOJAOOpPHUB, MiHEpaIbHUX JOOpPHUB Ha Xe€JaTHIA OCHOBI,
CTUMYJIATOPIB POCTY POCIIMH 3 MO3aKOPEHEBUM BHECEHHSIM. 3aCTOCYBAaHHS TaKUX
n00puB Ha TIOCIBaX PO3TOPOIII ITUBIMHUCTOI MOXE ICTOTHO OOMEKHTH
HAKOIMWYEHHS 1i pOCIMHAMU TOKCMYHMX PEUYOBHMH Ta CTHUMYJIIOBATH 1HTEHCUBHUMN
picCT.

CrocTepekeHHSI 3a KOHIIEHTPAIIEI0 CBHWHIIIO Y BETeTaTHBHIA Maci
PO3TOPOMNII IUIIMUCTOI 32 11 T03aKOPEHEBOTO IMiIKUBIICHHS OpraHO-MiHEpAIbHUM
no0puBoM PocT-KoHIIEHTpaT BUSBWIIO Horo BMICT Ha piBHi 13,38+2,08 Mr/kr cyxoi
pedyoBuHHU, 1O Ha 36,8 % Ounbple, HDK YMICT CBHUHIIO Yy BEreTaTHBHINA Maci
pO3TOpONIII IUISIMUCTOI HAa KOHTPOJI, 1€ >KOJHUX JOOpPUB HE BUKOPHCTOBYBAIU
(tabm. 3.17).

Tabnuysa 3.17

BMmiCT Ba)XKHUX MeTaliB y BEr€TaTUBHIN Macl po3TOPOIIII IUISIMUCTO] 32
[103aKOPEHEBOT0 MIKUBJICHHS OPTaHO-MiHEpalbHUM J0OpUBOM PocT-KOHILIEHTpaT,

MTI/KT Cyxo0i pedoBunH, (N=4, M+m)

CBuHeEnb Kanmii Mins
= = =
= = . z .
V100
- ~  x — € = ~
< < <
S S S
8,46+ 1,05+ 13,23+
be3 nobpus 157 5,0 0,04 1,0 197 5,0
Jlobpuzo 13,38+ 1,97+ 17,06+
Pocr- 5 Qg 5,0 0.06%+* 1,0 L g5k 5,0
KOHIICHTpAT ’ ’ ’

Ipumimka: * - P<0,05; ** - P<0,01; *** - P<0,001 (m0CTOBIpHICTh PI3HMII MIX

CepeIHIMU BEJIMYMHAMHU, PiBEHb 3HAYYIIOCTI)

KoHnenTpariis kaamito y BEereTaTUBHIM Macl pO3TOPOIII IISSMUACTOT 3a i

NIJUKUBJIEHHS OpraHo-MiHEpPaJIbHUM J0OpPUBOM POCT-KOHIEHTpAaT CTaHOBHIIA



124

1,97£0,06 mr/kr B abcomoTHO cyxii pedoBuHi. Illo Oyno Ha 46,7 % Oinblie, HIXK
KOHIICHTpAIisl KaJMil0 y BEreTaTUBHIN Maci poO3TOPOMIII TUISIMUCTOI IMOPSBHSIHO 3
KOHTPOJIEM.

dakTUYHA KOHIIEHTpAIllsl MiJll y BEre€TaTUBHIN Maci pO3TOPOIII IUIIMUCTOT
3a 11 MiPKUBICHHS OpraHoO-MiHEpajIbHUM J00pMBOM POCT-KOHIIEHTpAT CTaHOBHMIIA
17,06+1,85 mr/kr cyxoi pedoBuHH, 110 Ha 22,5 % OlibIle, HIXK KOHIICHTpAIlis Miji
B POCJIMHAX, BUPOIIEHUX Ha KOHTPOJIL.

Oprano-miHepasibHe  100puBO  PocT-KOHIIEHTpaT HaWOIbIIE  CHpHUSE
MOTJIMHAHHIO 3 TPYHTY KaaMmito — y 1,9 pa3a Oiibliie, Hi’K Ha KOHTPOJTI.

VYcraHoBI€HO, IO 3aCTOCYBaHHS OpraHo-MiHepalbHOTO go0puBa Pocrt-
KOHIIGHTpAT Ha TOCIBaX PO3TOPOMII IJIIMUCTOI CIIPUSE BUIOMY MOTJIMHAHHIO 3
I'PYHTY CBHHIIIO, KaJIMIFO Ta MiJIi.

3a BukopucTaHHs PocCT-KOHIIEHTpaTy KOHIICHTpAIlisl CBUHINIO, KaaMIil0 Ta
MiJIl y BET€TaTUBHIN Maci po3toporiii msiMucToi Oyna Buma 3a ['IK y 2,67 paza,
1,97 paza, 2,97 paza.

AHani3 koe@ilieHTa HAKONMWYEHHS BaXXKUX METANIB y BEreTaTHBHINA Macl
po3ropornii miaMucToi (Tabn. 3.18) mokasas, 1m0 3a MHKUBJICHHS 1 100pUBOM
PocT-KOHIIEHTpAT CHOCTepiranoch MiABUIIECHHS JaHOTO MOKAa3HWKA 10 CBUHIKO Y
1,59 paza, kagmito — y 1,87 paza, uuaky — y 5,18 paza ta migi — y 1,28 pasza
BI/IMOBIHO, TOPIBHSHO 3 BapiaHTOM J¢ HE 3aCTOCOBYBaIM ymoOpeHHs Poct-
KOHIICHTPATOM.

Tabnuys 3.18
KoedimieHT HakoOMMYeHHS BAXKKHUX METAIIB Yy BET€TaTUBHIN Maci pO3TOPOIIIII

IJIIMUCTOT 3a TT03aKOPEHEBOTO MMiKuBIeHHS (PocT-KoHIIEHTpaT)

Baxki metanu
Y106
HODPEHIA CBuHENb Kanamii Miab
KonTpoib
3,2 10,5 1,32
(0e3 mobpuB)
Hlocain 5,1 19,7 17
(PocT-KoHLIEHTpAT)
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Exomoriuna ©Oe3rneka JIKapChbKOi CHPOBUHHM  PO3TOPONII  TUISIMUCTOI
BU3HAYAETHCS 32 TMOPIBHAHHSAM (DAKTUYHOI KOHIIEHTpAllli BAXKKUX METANIB Y
pociuHax A0 TpaHwdHO pomyctumoi koumeHtparii (['JIK) mmx pedoBuH, 110
CTAHOBUTH CyTh KoedilieHTa HeOe3NMeKH BaXKUX MeTaliB. be3reuHi ymoBu
CKIAJAIOThCA 11 BUKOPUCTAHHS TaKOi CHPOBHHU 0O€3 OOMEXKEHHS 3a yMOBH
Koe(imieaTa HeOe3MeKH, IKH CTAHOBUTHh MEHIIIC OJIMHHIII.

[IpoBeneni po3paxyHku koedirieHTa HeOE3MeKn 000X JIOCTIAIB MOKa3aiH,
0 OJepKaHI KOe(IIIEHTH CTAHOBJIATH IOHAA OJMHMIIO B YCIX BapiaHTax
(ta6:.3.19).

Tabnuysa 3.19
KoedimienT HeOe3neKkn Ba)KKUX METAJIIB y BEr€TaTUBHIA Macl po3TOPOIIIII
TUIIMUCTOT 32 MT03aKOPEHEBOTO MHKUBJICHHS OpraHO-MiHEpaTbHUM

n00puBoM PocT-KoHIEHTpaT

Baxxki metanu
VY nobpenns
CBuHELb Kaamiit Miab
Kortpors 1,69 1,05 2,65
(6e3 1oOpuB)
Hobpuso 2,68 1,97 3,41
Pocrt-koHUEHTpaT

HeoOxigHo BiAMITUTH, IO KOS(]IIIEHT HAKOMWYEHHS CBUHIIIO Ta KaJaMIIO Y
BEre€TaTUBHIM Macl pO3TOPOIII TUIAMHUCTOI OyB BHUIIMM 3a MIJKUBIEHHS Poct-
KoHIleHTpaTtoM y 1,58 pasza, 1,87 paza, a Miai — Hmwkuuid y 5,1 pa3a, HDK Ha
BapiaHTi 6e3 yJ100peHHs.

[TopiBHSHO 3 BEreTaTMBHOIO MAacOI0 KOHIIEHTpALisl y HACiHHI PO3TOPOIMIIi
IUIIMUACTOI BaXKUX METaiB (CBHHIIO, KaJMilo, IIMHKY Ta Mifi) Ha BapiaHTi 0Oe3
ynoopenns (tabn. 3.20) O6yma Buma 3a ['JIK BignmosigHo y 6,0 paza, 3,5 pasa,
1,54 paza ta 1,82 paza BiANOBIAHO. A 3a yIOOpEHHS PO3TOPOMINI IUISIMUCTOL
nobpuBoM Poct-konrenTpar Biamosinno Bumia 3a ['JIK y 7,6 pasa, 4,1 paza, 1,78

pasza ta 1,97 pa3za.
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Tabnuysa 3.20

BMmicT BayKKHMX METalliB y HACIHHI PO3TOPOIIIII IIAMUCTOL (MI/KT) B aOCOIFOTHO

cyxii pedoBuHi, (=4, M+m) 3a BuKkopucTaHds PocT-KoHIIEHTpAT

Baxki metanu

CBuHELD Kaamiit Huuk Mins
y 6 >§ >§ >§ )§
0OpEeHHS

E 2 | - EE || EE || E& |~

< < < <

S S S S
KO?;::“B 295 | g | 032 | | TR || 170s |

0,085 ’ 0,010 ’ 1,29 0,51
J00pUB)
Jlo6puBo
Pocr- 3,0+ 0,5 0,35+0,0 0,1 7 50 18,0+ 10

0,110 ’ 15 ’ 1,47 0,75
KOHIICHTpAT

KoedimieHT Hakomu4eHHs Ba)XKMX METaJiB y HAaCiHHI PO3TOPOIII
IJIIMHUCTOT 3a TT03aKOPEHEBOT0 MiKUBJIeHHS PocT-KoHIIeHTpaToM (Tad:m. 3.21) OyB
BUIIMM 110 CBUHINIO y 1,27 pa3a, kagmito —y 1,17, muuky —y 1,15 paza ta miai —y
1,08 paza, Hi>K Ha BapiaHTi 63 y/I0OpEHHS.

Tabnuysa 3.21
KoedilieHT HAaKOMMYEHHS BAXKKUX METAIIB Y HACIHHI PO3TOPOIIII MIIAMHUCTOI 3a

M03aKOPEHEBOTO MiPKUBJICHHS OPraHO-MiHEpaIbHUM JO0OpPUBOM PocT-KOHIIEHTpaT

Baxxki meTanu
VY nobpenns = -
CBuHELD Kammiit Mins
KonTpoJib
1,15 3,5 1,82
(6e3 1oOpuB)
Jlobpuso 1,46 41 1,97
Pocr-koHLeHTpaT

3a  103aKOpPEHEBOTO  MIIKUMBIEHHA  A0OpuBOoM  PocT-koHueHTpaT
CTHOCTEPIrajoch MiIBUIIEHHS Koe(ilieHTa HeOe3MeKu BaKKUX METalllB y HACIHHI

PO3TOpOIIIII TIAMHUCTOT (Tadi. 3.22).
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Tabnuys 3.22
KoedirmieHT HeOe3MeKH BaXKKUX METaJIiB Y HACIHHI PO3TOPOIIIII TIIMHUCTOL
3a M03aKOPEHEBOT0 MKUBICHHS OPraHO-MiHEpaIbHUM

n00puBOoM PocT-KOHIIEHTpAT

Vo6 Baxxki meTanu
AODPCHHA CBuHENb Kangmii uuk Miae
Kontporte 6,0 35 1,5 1,8
(6e3 mobpuB)
Jlobpuzo 7.6 4.1 1,78 1,97
Pocr-koHUIEHTpAaT

Tak, 3a M0O3aKOPEHEBOIrO IMiJKUBICHHS PO3TOPOINII TUIAMHUCTOI OpraHo-
MIHEpaJIbHUM A0OPUBOM POCT-KOHIEHTpAT KOE(ILIEHT HEOE3MEeKH MO CBHUHIIO,
KaJMil0, IIMHKY Ta Miai miaBummBes y 1,26 paza, 1,17, 1,18 Ta 1,1 paza
BIJIMOBITHO, HIK Ha BaplaHTi 0e3 yJ1I00peHHS.

Tabnuys 3.23
BuneceHHs CBUHINO 1 KaJMIIO 3 BET€TaTUBHOIO MacOI0 Ta HACIHHSIM PO3TOPOIIIII

IUISIMUCTOT 3 TTO3aKOPEHEBOTO MMiIKUBJICHHS, T/Ta

Baxki metanu
CBuHeLb Kaamiit
s s
Y no6penns 2 = o g 3 o
E O an o H O an o
=g | 5 | 2 | 28| § | 3
5 T e 2 = e
aa) M
be3 nobpus 266,0 1,23 267,2 33,0 0,13 31,3
PocT-xonH1enTpar 4520 1,53 4535 66,5 0,17 66,6
uak Mins
be3 nobpus 1707 30,1 1737,1 416,0 7,2 423,2
Poct-xoH1enTpar 2357 39,2 2396,2 576,3 9,2 585,5

PGSYJIBTaTI/I IIPpOBCACHOTO I[OCJ'IiI[)I(eHHH IMOKa3aJii, 110 3a IIO3aKOPCHCBOI'O

NIJDKUBJIEHHST  po3Toponini  ruisiMuctoi  PocT-koHuentpatom  (tabn.  3.23)
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IHTEHCUBHICTb BUHECEHHSI 3 BEre€TaTUBHOK MACOI0 CBMHIIIO, KaJMilO, LIMHKY Ta
MiJil TiaBUIyBaiack Ha 69,7% 1 2,1 paza, 37,9% Ta 38,3% BiANOBIIHO MOPIBHSIHO
3 BapiaHTOM 0e3 y100peHHs.

Otpumani pe3ynbTaTH JOCHIKEHb IOKa3ajdd, M0 3a I03aKOPEHEBOrO
MHKUBJICHHS TTOCIBIB PO3TOPOMIII TUIIMUCTOI XenatHuMu noopuBamu docdop-
xenar 1 Kamiii-xenat (tabn. 3.24) cnocrtepiraeTscsi iHIIA 1HTEHCHUBHICTD
HAKOMMYCHHS Ba)XKMX METAIB Yy 11 BereTaTUBHIA Maci, TOpPIBHAHO 13
BUKOPHCTAaHHSM OPTaHO-MIHEpaIbHOTO 100puBa PocT-KOHIIEHTpAT.

Tabnuys 3.24
BMmicT BaxKKHX MeTaliB y BET€TaTUBHIN Maci pO3TOPOIIIII TUISIMUCTO] 3a 11
MI03aKOPEHEBOTO MiKUBJICHHS XEIaTHUMU TOOpUBaAMU

dochop-xenar i Kaniii-xenar, Mr/kr cyxoi pedoBunw, (=4, M+m)

Baxxki meranu

CBuHENb Kagmii Minas Huak
y 6 >§ >§ )E >§
TOOpEeHHS
E& |~| £ || E& || E&|CE
< < < <
S S o S,
Kontpons 11,04+ 1,85+ 17,13+ 56,02+
’ 5,0 ’ 1,0 ’ 5,0 ’ 10,0
(6e3 1o6puB) 1,64 0,06 1,86 0,87
Jlo6puBoO
11,82+ 1,68+ 15,30+ 58,06+
docdop- 183 5,0 0,05 1,0 1 345 5,0 0,03 10,0
Xenar
Jlobpugo 14,96+ 1,82+ 18,47+ 80,58+
Kaumiii-xenar 2,00 5.0 0,06 10 1,98* 50 0,90*** 10.0

Ipumimka: * - P<0,05; ** - P<0,01; *** - P<0,001 (mocTOBIpHICTH PI3HUII MiXK

CepeIHIMU BEJINYMHAMHU, PiBEHb 3HAYYIIOCTI)

30kpeMa, HaWMEHIy KOHIEHTPAIl0 CBHUHIIO Yy BEreTaTMBHIN Maci
PO3TOPOMNIII TUIAMHUCTOI OYyJI0 BHUSBICHO 3a IIIJDKUBIECHHS POCIWH XEJIATHUM

noopuBom dochop-xemat — 11,82+1,83 mr/kr cyxoi pedoBunu, mo Ha 6,6%
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OinbIne, HXK Ha KOHTposi Ta Ha 21,0% MeHIe, HIX 3a MiHPKUBICHHS POCIUH
PO3TOPOMNIII TUISIMUCTOL XenaTHUM 100puBoM Kamiii-xenar.

HaliHmkuy KOHIIEHTpalil0 KaJMil0 Yy BEreTaTMBHIA Maci pO3TOPOIIIIi
IJIIMUCTOI OYyJI0 BHSBJICGHO 3a 11 MIJDKUBICHHS XedaTHUM ao0puBoM dDocdop-
xematr — 1,6840,05 wmr/kr cyxoi peudoBuHH, 1o Ha 7,7 % MeHIe, HIX 3a
M1PKUBIICHHST POCIMH PO3TOPOIIII IUIIMUCTOI XenaTHUM noo0puBoM Kamiii-xenar
Ta Ha 9,2% MeHIIIe, HDK Ha KOHTPOJII.

3acrocyBaHHs xenaTHoOro qo0puBa Pocdop-xenar Ha MOCiBaxX PO3TOPOIIIIL
IUISIMUCTOI 3a0e3neuye OTpUMaHHs BEreTaTUBHOI Macu 3 HaWHMKYUM BMICTOM
Mmiai — 15,3041,34 mr/kr abcomroTHO cyxoi pedoBuHH, 1m0 Ha 10,7% MeHIne, HIXK
Ha KOHTpoui Ta Ha 17,2% MeHIe, HiXK 3a BHECEHHSI XeJlaTHoro noOpuBa Kariii-
Xenar.

HaliMeHIlly KOHIIEHTpalil0 LHMHKY Yy BEreTaTWBHIM Maci po3TOpOINIIi
IIIMUCTOT OyJi0 BHSIBJIEHO Ha KOHTpoi — 56,02+3,87 MI/Kr CyXOi pPEuOBHHHU.
[TozakopeHeBe MiKUBICHHS 11 TOCIBIB XelaTHUM Jo0puBoM Docdop-xenar
CIpHSIE 3pOCTaHHIO Yy ii BEreTaTUBHIA Macl BMICTY UMHKY Ha 3,5%, a n1oOpuBOM
Kamii-xenat — Ha 30,5%.

OTxe, BUKOPUCTaHHS JUIsl YJOOpPEHHS TMOCIBIB PO3TOPONII TIAMHUCTOIL
xenatHoro noopuBa dDocdop-xenar 3yMOBIIOE 3HWKEHHS 3a0pyAHEHHS i
BETeTATUBHOI MacH KaaMieM Ta Migawo y 1,1 pasa mopiBHSHO 3 BapiaHTOM 0e3
ynoOpeHHs 1 TOCIBIB, a 3pOCTaHHS KOHLEHTpalli CBHUHILIO 1 IUHKY HPOTH
KOHTPOJIIO € HE3HAYHUM 1 TTepedyBae y Mexxax MOXuOKH JTOCTiy.

3actocyBaHHA [JIs YAOOPEHHS TOCIBIB PO3TOPOIIII IUIIMUCTOI XEIaTHOTO
nobOpua Kaniii-xenar crpusie 3MEHIIEHHIO 3a0pyIHEHHS ii BEreTaTuBHOI MacH
KaJIMiEM TOPIBHAHO 3 KOHTPOJEM, a 3MiHa ii 3a0pyJaHEHHS MIJII0 mepedyBac B
Mexax moxubku. BomHouac 3amina noopuBa Poct-koHrenTpat Ha Docdop-xenar
abo Kamiii-xenat mig yac ynoOpeHHsI MOCIBIB PO3TOPONII IUIIMHCTOI 3yMOBHTD
3HIDKCHHSI 3a0py/THEHHS 11 BEreTaTMBHOI Macu CBUHIIEM, KaJMIEM Ta MIJJIIO, ajie

30UTBIINTH 3a0PYIHEHHS IUHKOM MOPIBHSHO 3 KOHTPOJIEM.
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3a m03aKOpeHEeBOro yao0peHHs po3roporir IusMuctoi docdop-xenar 1
Kamit-xenar (Ta6:1. 3.25) koedilieHT HAKONMWYEHHS Y BEreTaTHUBHIM Maci CBHHITIO
OyB Bumuii BimnmosigHo y 1,07 pasa i 1,35 pasza, muaky —y 1,43 pasza i 1,03 pa3a,
TIOPIBHSHO 3 KOHTPOJIEM.

Tabnuys 3.25
KoeoiiieHT HaKOMMYEHHS BAXKKHX METAIIIB Y BETr€TaTUBHINA Maci pO3TOPOMIIIi

IUIIMHUCTOI 3a TI03aKopeHeBoro mipkuBicHHs (Dochop-xenar, Kamiii-xenar)

V06penns Baxki MeTanu
CBuHelb Kammiii Huak Minb
(61221;2%2;) 4.2 18,5 1,7 17
(d)ocill)(())iinenaﬂ 4.5 16,8 2,5 1,5
(Kai[i(l);feim) 57 18,2 1,8 1,8

Tak, koedilieHT HAKOMMYEHHS KaaMII0 Ta Mill y BereTaTUBHIM Maci
po3roponuil MIAMHCTOI OyB Hrpkumid BiamoBigHo y 1,1 pasa 1 1,13 paza 3a
M03aKOPEHEBOTO M KUBICHHS Dochop-xenart, MTOPIBHIHO 3 KOHTPOJIEM.

KoedimieHT Hakonu4yeHHs MiJll y BEr€TaTUBHIM Maci po3TOPOMILI MIAMHCTOI
3a no3akopeHeBoro mijkuieHHa i Dodop-xenat OyB Huxuum y 1,13 pasa, a 3a
Kaumiii-xemar —y 1,06 pa3za, mOpiBHSIHO 3 KOHTPOJIEM.

3a BukopucTaHHs A00puB (Tabm. 3.26) HaliMEHIIUI KOSQIIEHT HEOC3MEeKH
CBUHIIO OyJI0O BCTAaHOBJCHO Yy BapiaHTI 3a I[103aKOPEHEBOIO IMiJKUBICHHS
pO3TOpOIII IAMHUCTOT XenaTHuM ao0puBoM Dochop-xenar — 2,36, a HaWBUIIIHIA
— 3a MiKUBICHHS 1o0puBoM Kamiii-xemart — 2,99.

Halinmkuuit  koedimieHT HeOGe3nmekn KaaMmilo Yy BereTaTUBHIA Maci
PO3TOPOIII TUISIMUCTOI OyJI0 BCTAHOBIEHO 3a IM03aKOPEHEBOTO T HKUBJICHHS
pociuH xenmatHUM noOpuBoMm Docdop-xemar — 1,68, a HaWBumuA — 3a

I1JDKUBIICHHS. OpraHo-MiHepallbHUM 100puBoM PocT-koHnienTpar — 1,97.
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Tabnuys 3.26
KoedimieHT HeOe3MeKn BaXKKUX METaJIIB y BereTaTUBHINA Maci pO3TOPOIIIITi
TUIIMUCTO] 3@ TT03aKOPEHEBOTO THKUBJICHHS XeJIaTHUMH JOOPHUBaMH

dochop-xenar 1 Kaniii-xemar

Baxxki metanu
Y noOpenns
CBuHENb Kangmii Minas Huak
Kontpos 221 1,85 3,43 5,60
(6e3 1oOpuUB)
Hobpuso 2,36 1,68 3,06 5,81
®docdop-xenar
Hobpuso 2,99 1,82 3,69 8,06
Kamii-xenart

3a 103aKOPEHEBOro MIUKUBJIEHHS MOCIBIB  PO3TOPOIIIl  IUISIMUCTOL
noopuBomM Dochop-xenaaT CrocTepiraBcs HAMHKINK KOShIIEHT HEOS3MEeKH Miii
y ii BereratuBHii Maci — 3,06. HaiiBummii koedimieHT HeOE3MEKH BaXKKUX METAJIIB
MaB BaplaHT 3a MO3aKOPEHEBOTO MIJKUBIEHHS pOociuH ao0puBoM Kamiii-xemar —
3,69.

Halimenmnii  koeQilleHT HeOe3NeKu UMHKY Yy BEereTaTUBHIA — Macl
PO3TOPOMIII IUIIMUCTOI MaB BapiaHT 3a BHECEHHS OPraHO-MiHEPaJIbHOTO J00pHBa
Poct-koHnenTpar — 2,98, a HaWBUIMH — 3a IT03aKOPEHEBOIO ITKUBJICHHS
xematauM noopuom Kamiit-xenat — 8,06.

[TopiBHSHHS OJIep>)KaHUX MOKA3HUKIB (PAKTUYHOTO BMICTY BaKKMX METANIB y
HAClHHI PO3TOpONII IIAMHCTOI B alOcomoTHO cyxid peuoBuHi 3 [JIK
MIPEICTABIICHO Y BUTIISAAI Tabmui 3.27.

3a pe3yabTaTaMH MPOBEACHUX JOCIIKEHb BCTAHOBJICHO, 110 3a y10OpEeHHS
po3roponuii  MWIAMHCTOI  J10OpuBOoM @Docdop-xenar KOHUEHTpallisi CBUHIIIO,
KaJMif0, IMHKY Ta Mijai Oysia BUIIAa 3a HOpMY y 6 pasis, 3,6, 1,52 ta 1,8 paza
BIJIMOBIHO, TO/I1 SIK 32 BUKOpUCTaHHS qo0puBa Kamiii-xenar —y 5,6 pa3sa, 3,2, 1,26

ta 1,7 paza.
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Tabnuys 3.27

BMicT BayKKHMX METaJliB y HACIHHI PO3TOPOIIIII IIAMUCTOT, (MI/KT) B aDCOIFOTHO

cyxiit peuoBuHi, (N=4, M+m)

Baxki meranu

CBuHENb Kaamiit [uuk Mias
y 6 >§ >§ >§ >§
TOOpeHHS
S |~ | 2R | 2& || & |~
< < < <
S, S, & S
Kontpoib 3,8+ 0,41+ 89+ 19,7+
0,5 0,1 50,0 10,0
(6e3 1oOpuB) 0,11 0,009 1,29 0,24
JlobpuBo
3,0+ 0,36+ 76+ 18,0+
docdop- 0.12 0,5 0,011 0,1 0.91 50,0 0,82 10,0
Xenar
JloOpuBo 2,8+ 0,32+ 63+ 17,5+
0,5 0,1 50,0 10,0
Kamiit-xenar 0,06 0,011 1,08 0,89

3a TM03aKOPEHEBOT0 MIIXKUBJICHHS PO3TOPOIIIII

IUIIMUCTOL  TOOPUBOM

dochop-xenat koedIlieHT HAKOITMYEHHsI CBUHIIIO Y HACiHHI OyB BUIIIUM Ha 2,6%,

KaJIMIIO Ta MiJl HWKIUM — Ha 8,3% Ta 3,8%, Hixk Ha BapiaHTi 0e3 ynoOpeHHs. 3a

BUKopucTaHHsa Kaniii-xenaty Koe(ili€eHT HaKONMMYEHHS Yy HAaciHHI pPO3TOPOIIII

IUIIMUCTOI CBUHITIO, KaaMiro Ta mial 0yB HmwkuuM Ha 10,4%, 11,1% Ta 6,5%, Hix

Ha BapiaHTi 0e3 ynoopenHs (tadi. 3.28).

Tabnuys 3.28

KoedirmieHT HakomMYeHHS BAXKKUX METAIIIB Y HACIHHI PO3TOPOIIII TUIIMHUCTOI 32

M03aKOPEHEBOTO MiPKUBJICHHS XEJIaTHUMHU I0OpUBaAMHU

Baxki meTaiau

Y106
HODPEHIA CBuHELb Kangmiit Miae
KonTpoib
1,1 1,82
(6e3 moOpuB) 15 36 8
Ho6puso ®ochop-xenat 1,18 3,3 1,75
Jlo6puro Kamiii-xenat 1,03 3,2 1,70
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3a MO3aKOPEHEBOro MiIKUBJICHHS PO3TOPOIIII IUIIMUCTOI XEJIATHUMHU

nobpuBamu Docdop-xenar 1 Kamiii-xenar (tada. 3.29) koedimieHT HeOe3neku y ii

HAClHHI 3HU3UBCA BiamosigHo Ha 6,6% 1 3,3% mo cBuniro, Ha 8,3% 1 11,1% no

kaamito, Ha 17,0% 1 3,9% mo nuuky Ta Ha 2,7% 1 5,5% 10 Miai TOPiBHAHO 3

BapiaHTOM 0€3 y100peHHH.

Tabnuys 3.29

KoediienT HeOe3nekn BaKKMX METaJiB y HACIHHI PO3TOPOIIIIII IIIIMUACTOT

3a IMO3aKOPEHEBOTO MM PKUBIICHHS XEIAaTHUMH JT0OpUBaAMU

Baxki metanu

¥ Rodpenns CBuHELb Kamgmii [k Miab
KonTtpoms (6e3 1o6puB) 6,0 3,6 1,52 1,8
Ho6puso Pochop-xenar 5,6 3,3 1,26 1,75
Jlobpuro Kamiii-xenar 5,8 3,2 1,42 1,7

Pe3ynprat ypoKallHOCTI BEre€TaTUBHOI MAcH PO3TOPOIIIl IUISIMUCTOI 3a

M03aKOPEHEBOT0 Mi/PKUBJICHHS] OpraHO-MiHEpaJlbHUMH jJoO0puBamu (puc. 3.7)

MOKa3yI0Th, 10 JAaHWI MOKa3HWK ITIBUIUBCSA y BereTaTWBHIN Maci Ha 2,8% 3a

BUKOpHUCTaHHA 100puBa Docdop-xenat, Toal sK 3a BUkopuctanus Kamiii-xenarty,

JaHUi moka3Huk OyB y Mexax 7,1%, mopiBHIOIOUHN 3 BapiaHTOM 0e3 y100peHHs.

36000
35000
34000
33000
32000
31000
30000
29000
28000

VYpoxkaitHicTb, Kr/Ta
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Poct-

B cepenabomy 3a poku AOCTIHKEHD

Pucynok 3.7. — YporxaliHiCTh BEr€TaTUBHOT MAacH PO3TOPOMIII TUISIMUCTOT
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AHaI3yloud  YpOKaWHICTh  HACIHHS  PO3TOPOMIN  IUIAMHCTOI 34
MI03aKOPCHEBOTO MM DKMBIICHHS (puc. 3.8) BH3HAYCHO, MO 33 BUKOPHCTAHHS
nobpuBa dochop-xenar ypokalHicTh miaBuImiIacsa Ha 2,3%, 3a BUKOPHUCTAHHS
Kamiit-xenar — Ha 4,9%, nopiBHIOIOYH 3 BapiaHTOM 0€3 y100peHHS.

3a MO3aKOPEHEBOro  MiDKUBJICHHS  po3Topomin IusimMuctoi  Poct-

KOHIICHTPAaTOM YypOXKaiHICTh HaciHHsA 3pocna Ha 8,9%, HiX Ha BapianTi 0e3

ya00peHHSs.
540
=
520 8
Lo
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s
£ 480 <
7 <
2 460
.2
s
S 440
%
o
S 420
400
380
= 8 = g
e 3 S £
S . : =
- & = 5
= an
: s 3 :
=] 5
£
YnoOpeHHs

mm2019 mm?2020 ——B cepenHbOMy 3a POKH JOCIHTIHKEHb

Pucynox 3.8. — YporkaifHiCTh HACIHHS PO3TOPOIIIII TIIMUCTOT

Maca HaciHHS 3 OJHI€T POCIMHU po3ToporiI TsMucToi (puc. 3.9) Oyna
Bulla 3a BuKopuctanHs dochop-xenaty na 1,8%, a 3a Buxkopucranus Kamiii-

xenary — Ha 2,5%, MOpiBHIOIOYH 3 BapiaHTOM 0e3 y00peHHH.
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Puc. 3.9. Maca HaciHHS pO3TOPOMIII IJIIMUCTOT

3a 1M03aKOPEHEBOT0 MIIKUBJICHHS po3Toponin rmisMuctoi (tabdn. 3.30)
docdop-xemaToM  BHHECCHHS 3  BETETaTHBHOI MAacow Ta  HACIHHIM
MiBUIYBaIOCh MO cBuHIO Ha 11,7%, mmaky — Ha 6,3%, a kaamio 1 Mijl,
HaBIIaKH, 3HIKYyBajgack Ha 5,5% Tta 8,0% BIANOBIAHO, MOPIBHIOIOYU 3 BapiaHTOM
0e3 y1oOpeHHsl.

Tabnuysa 3.30
BuneceHHsT BOKKHX METaJIiB 3 BETeTaTUBHOIO MacOI0 Ta HACIHHSIM PO3TOPOIIIITi

TUIIMUCTOT 3@ TT03aKOPEHEBOTO TTiHKUBJICHHS, T/Ta

Baxki metanu
CBuHELb Kaamiii

as)] as)]
Y nobpenns = g = o = g = o
8 < T 3 8 < o 3
5 = 5y 0 5 = 5 0
5 8 = A 5 8 = @

M aa)
1 2 3 4 5 6 7
be3 mimxusnenus | 344,6 1,70 346,3 57,7 0,18 57,8
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IIpooosocenus mabauyi 3.30

1 2 3 4 5 6 7
docdop-xenar 379,5 1,44 386,9 53,9 0,17 54.6
Kamiii-xenar 477,5 1,32 478,9 58,1 0,15 58,2

Huak Miae
be3 nimxusnenus 1748 39,8 1787 534,7 8,8 543,5
docdop-xenar 1864 36,5 1900 491,2 8,6 499.8
Kamiii-xenar 2572 29,6 2601 589,7 8,2 598
[lo3akopeHeBe NIHKUBIEHHS po3roponuil miusMucroi  Kamiii-xenatom

CIpPUSUIO TIABUIICHHIO BUHECEHHS 3 IPYHTIB CBUHIIO Ha 38,2%, xaamiio — Ha

0,6%, muuky — Ha 45,5% Tta migl — Ha 10%, TopiBHIOIOYM 3 BapiaHTOM 0€3

yn00peHHs.
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BucHoBku 10 po3ainay 3

VY pe3ynbpTaTi MPOBEAECHUX IOCIIIKEHb BCTAHOBIICHO, 110 TIPU BUPOIIYBaHH1
PO3TOpOMNIII TUISIMUCTOI B yMOBaxX 1HTEHCHUBHOTO 3emiiepoOcTBa I[IpaBobepexHoro
Jlicocremy Ha JOCHIJKYBaHUX TEpUTOPIAX BiHHMYYMHM cHocTepiraioch
nepesutieHHs ['JIK y ii BeretaTuBHIi Maci Ta HACiHHI CBUHITIO, KaJMil0, IIMHKY Ta
Miai. [lopsia 3 uM HEOOX1THO BIIMITUTH, 110 1HTCHCUBHICTh HAKOMTMYEHHSI TAHUX
MeTaniB (CBUHEIb, KajMid, IHMHK, MiJb) y BETeTaTWBHI Maci Ta HaCiHHI
po3TOpoMI IUIAMHUCTOI 3ajexkana Bif piBHSA 3a0pyIHECHHS TIPYHTIB JaHUMH
€JIEMEHTaMHU.

YnoOpeHHss TIpyHTIB MiHEpaJlbHUMH J0OpuBaMH (amiayHa cemiTpa,
cynepdochar mpoctui, Kamiil XJIOpUCTHI) 13 po3paxyHKy 60 Kr/ra y irodiid
PEYOBHHI CHPUSIO NIABUIIEHHIO KOHUEHTpAIll CBUHIIO, KaAMII0, IUHKY Ta MIJ1 Y
BEreTaTUBHIN Maci Ta HaCIHHI PO3TOPOIIIII TISIMUCTO].

3a ynoOpenHsi rpyHTiB mneperHoem (20 t1/ra) 1 gedekarom (6 T1/ra)
CIOCTEPIrajoch MIJBUIIEHHS CBUHIIIO, KaJMIIO, IIUHKY Ta MiJll y BEreTaTUBHIN
Maci pO3TOPOMIII IUIAMHCTOI, TOJl SIK TMPU BUPOIIYBAaHHI JAaHOT KYJbTYypH MICIs
cujaeparty (Tipuullsd), HaBMmaku, O0yJio BIAMIYEHO 3HIKCHHS JaHUX METalliB.

KoHueHTpanis CBUHIIO, KaaMIilO, IIUHKY Ta MiJl y HACIHHI PO3TOPOIILI
TUISIMUCTOT TAKOX T1BUIYBANIACh 32 YOOPEHHS IPYHTIB MEPETHOEM 1 IeeKaTom,
TOJI1 SIK IIPY BUPOIILYBAHHI ii MICJIS CUAEPATY 3MIH MO CBUHLIO 1 KaAMIIO BUSBIECHO
He O0yJ10, a 0 UHKY 1 Mial Oyio 3adikCOBaHO HE3HAYHE 3HMKEHHS.

Buxopucranns oprano-miHepaibHoro go6puBa Pocr-koHueHTpar s
M03aKOPEHEBOI0 MMIJKMUBJICHHS PO3TOPOIIII IUIAMUCTOI CIPUSIO TABULIEHHIO
CBUHIIIO, Ka/IMit0, IIMHKY Ta M1/l y BereTaTUBHINA Maci.

3a Bukopuctanus Docdop-xenaTy A MO3aKOPEHEBOTO MiHKUBICHHS OyII0
BUSIBJICHO IT1JIBUILIEHHS Y BET€TaTUBHINA Maci pO3TOPOIIIi MISAMUCTOT KOHIEHTpAIIii
CBUHIIIO 1 IIMHKY, TOA1 SIK KaJIMIf0 1 MiJ[i, HABMIAKW, 3HIKCHHS.

[TimxuBnenns Kamiii-xenaToM  po3TOPOIIT  IUISIMHUCTOT  IiJIBUIIYBaJIO

KOHIIGHTpPAIlI0O CBUHIIO, MiJl Ta IWHKY, BOJIHOYAC 3HIKYBAJIO BMICT KaJMIIO Y
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BEreTaTUBHIN Maci.

3a T03aKOpPEHEBOTO  MIIKUBIEHHS  po3Toponii  1isMuctoi  Poct-
KoHIleHTpaToM, Kamiii-xematom 1 ®Docdop-xenaToM CIOCTEPIranoch 3HMKEHHS
KOHIICHTpAIIii CBUHITIO, KaJMIIO, IIMHKY Ta MiJil Y ii HaCiHHI.

3a ynoOpeHHs TPYHTIB Ta MM03aKOPEHEBOTO MiIKUBIICHHS MPU BUPOIIYBaHHI
PO3TOPOMIII TIIMUACTOT CIIOCTEPITaiOCh MiJIBUINCHHS ypPOKAHHOCTI BET€TaTUBHOI
MacH Ta KIJILKOCT1 HACIHHSI TI0 3pOCTar04ii MOCIJOBHOCTI: MiHEpaIbH1 J0OprBa —
opraHivHi 100puBa — MO3aKOPEHEBE M1 HKUBICHHS.

YnoOpeHHss TIpyHTIB MiHEpaJIbHUMH J0OpuMBaMH (amiayHa CemiTpa,
cynepdocdar npoctuit, kamiit xjaopuctuid, cymim NPK 100puB) cripusijio BUIIIOMY
BUHECEHHIO 13 BEr€TaTUBHOIO MACOI0 Ta HACIHHAM PO3TOPOIIII IJIIMUCTOI CBUHITIO
— Big 52,2% no 2,14 paza, kaagmiro — Big 41,9% no 3,5 pasa, nuaky — Big 20,1% 10
2,6 paza ta miai — Big 10,2% 1o 2,3 pa3a nmopiBHSAHO 3 BapiaHTOM 0€3 y10OpEHHS.

HaiiBumie BUHECEHHS Ba)KKHMX MeETaliB (CBHUHEIb, KaaMiH, ITMHK Ta MiJib)
CIIOCTEPIraioch 3a yA0OPEHHS TPYHTIB a30THUMU JJOOPUBAMHU.

YnoOpeHHst TIpyHTIB OpraHiyHMMH J0OpuBaMH (TeperHii, naedexar Ta
CUepar) COpHUsIIO 30UIBIIEHHIO BUHECEHHS! PO3TOPOIIIION IUIIMHUCTOIO 3 IPYHTY
cBuHIO — Bi7 3,9% 1o 42%, xaamiro — Big 3,2% no 58%, uunky — Big 13,6% no
2,03 pa3u ta miai — Big 24,5% 10 60,7% mopiBHSIHO 3 BapiaHTOM 0€3 yJ00peHHS.

[TozakopeHneBe MiHKUBJICHHS po3Topomnim TMissMUcToi (PocT-KoHIeHTpaT,
Kamiii-xenar 1 ®ocdop-xenaTt) migBUILYBaJIO BUHECEHHS 3 TPYHTIB CBHHIIIO — BiJl
11,7% no 69,7, xaamiro — Big 0,6% mo 2,1 pas3u, nmuHKy — Big 6,3% 10 45,5% Ta

Mmiai — Big 10% 1o 38,3% mopiBHSIHO 3 BapiaHTOM 0€3 i KUBJICHHS.
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PO3/JILT 4
EKOJIOIO-EKOHOMIYHA OIIHKA CIIOCOBIB
3ABE3IEYEHHSA SIKOCTI JIIKAPCBKOI CHPOBUHHU PO3TOPOIIIII
IJIAMUCTOI

AHani3 BHUBYEHHS EKOHOMIYHOI €(EeKTHBHOCTI YAOOpEHHS IpPYHTIB NpHU
BUPOIIYBaHHI PO3TOPOIIII IUIAMHCTOI [OKa3aB MiABUIICHHS MNPUOYTKY 3a
BUKOpHucTaHHA MiHepainbHOoro ao0puBa (NgoPeoKeo) y 1,54 paza, opraniuyamx
noopuB (neperHiit) —y 1,34 paza, nedekary — y 1,16 paza, cugepary —y 1,17 pa3a,
®ochop-xenatry — y 1,11 paza, Kamii-xemary — y 1,07 paza ta opraso-
MiHepanbpHOTO no0pHBa PocT-koHTeHTpar — y 1,12 pa3za Ta cuaepaty (ripuuniis) — y
1,17 pa3a nopiBHsIHO 3 BapiaHTOM 0e3 yyoOopeHHs (Tad. 4.1.).

Tabnuys 4.1
ExonomivHa edeKTHBHICTH BUPOOHMITBA HACIHHA PO3TOPOINIII IJIIMHCTOI 32

1l y100peHHs

g 2 o 2
= N T o B S
« = b
= S 3 2 B E = 2
R = = = o £ T
3 = T Eom X Z - =
S mE = Eal o.FE & 5
e — = = R B SEs < O
VY nobpenns A 5z s = o = S = <
B S & | E B = == 2 &
= = =B m i =~ =
= 8 5 2 R 2 2.
g | & |Eg | 88| F 2
2 | 2 |52 | T3 2
> £ = e, &~
be3 nobpus 0,45 5942 30,0 13500 7558 127,2
NeoPsoKeo 0,61 6887 30,0 18300 11643 165,7
be3 nobpus 0,447 5942 30,0 13500 7558 127,2
Opramiuni 106pusa | 54 | goa7 | 300 | 16200 | 10153 | 167,9
(meperHiit), 20 1/ra
Hedexar, 6 T/ra 0,51 6604 30,0 15300 8796 133,2
Cunepar (Tipuniis) 0,52 6625 30,0 15600 8875 133,9
be3 nobpus 0,448 5942 30,0 13440 7498 126,2
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docdop — xenar 0,48 6020 30,0 14400 8380 139,2
Kauniii — xenat 0,47 6020 30,0 14100 8080 134,2
be3 nobpuB 0,468 5942 30,0 14040 8098 136,2
Poct — koHIIEHTpaT 0,51 6270 30,0 15300 9130 145,6

XapakTepu3yloun piBEHb PEHTA0ETBHOCTI, HEOOXITHO TaKO0X BIAMITHTH
MO3UTHBHI TEHEHIIIT III0I0 MiIBUIIIEHHS JaHOTO MOKa3HUKA 32 YJOOPEHHS IPYHTIB
Ipy  BUPOILIYBaHHI poO3TOpomii IsMHUCTOI. Tak, 3a yAOOpeHHS pPOCIUHU
minepabHUM  100puBOM  (NgoPeoKeo) piBeHb peHTaOenbHOCTI TMiJABHINUBCS Y
1,31 pa3a, opraniuaumu (meperHiit) — y 1,31 paza, cunmepaty (ripuuis) — y
1,05 paza, nedexkarom — y 1,05 paza, oprano-miHepasbHuMm n00puBoM Poct —
koHneHTpat — y 1,07 pasa, xenmataumu noopuBamu (Pochop-xenar, Kamit-xenar)
—vy 1,1 pa3a ta 1,06 pa3a BiANOBIAHO, TOPIBHIOIOYH 3 BapiaHTOM 0e3 y100peHHS.

AHamni3 €eKOJIOTIYHOI OLIHKM YJOOpEHHS TIPYHTIB MIHEPAJIbHUMH Ta
OpraHIYHUMH J0O0pHUBaMU MPHU BHPOIILYBAHHI PO3TOPONUIl IUIAMHUCTOL (Tadi. 4.2)
MOKa3aB IMEBHY 3aJIeKHICTh HAKOMMYEHHSI y BETeTaTHMBHIN Maci Ta HACIHHI M€l
KyJIbTYpU BaXXKHX METAJB, III0 PO3KPHUBAE BILTUB yI0OpEHHS HA TpaHCcOpMaIliio
JTAHUX TOKCHKAHTIB B CUCTEMI IPYHT — POCIIMHA Ta piBeHb (hiTOpeMemiarii.

3a BUPOLIYBaHHS PO3TOPOIII IJISIMHUCTOI Ha TPyHTaX 0e3 BUKOPUCTAHHS
MIHEpaJIbHUX JOOPUB BUHECEHHS! CBUHLIIO, KaAMII0, HIUHKY Ta MIJl 13 pO3paxyHKY
Ha 1 ra cximano 261,9r, 31,2; 929,7 ta 417,4 r BiANOBIIHO.

Tak, 3a yaoOpeHHS TPYHTIB MIHEpPAJIbHUMHU JOOpUBAMU CIOCTEPIranoch
MIJBUIICHHS BHHECCHHS 3 TPYHTIB BaXKHUX METaNiB: CBUHIIO Big 52,2% no
2,14 paza, kaamiro — Big 41,9% 1o 3,5 paza, uuaky — Big 20,1% mo 2,6 pasa Ta miai
— Big 10,2% no 2,6 pa3a. HailBUIllE BUHECEHHSI 3 IPYHTY Ba)XKKHUX METaJiB 3a
yIOOPEHHS TPYHTIB MiHEPAIBHUMH JTOOPUBAMU CIIOCTEPITraioch 3a BUKOPUCTAHHS

amiayHoi CeJITpH.
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Tabnuys 4.2

ExoJsioriuna ouinka ¢giropemeaianii rpyHTiB

BuneceHHs1 BaXKUX METaJIB 3 IPYHTY IIPH BUPOIIYBaHH1

PO3TOPOIIII TIIMHUCTOT

JloGpuBo 3a ynoOpeHHs be3 nobpus
= = = =
e | € | & 2 |8 | § | E | &
- 5 2|2 : 5 & 2
S | & 5 | =
AwmiauHa
. 560,7 | 111,5 | 2598 | 783,8 | 261,9 | 31,2 | 929,7 | 4174
cemiTpa
Kamit 398,8 | 534 | 1119 | 4825 | 2619 | 31,2 | 929,7 | 4174
XJIOPUCTHIA

Cynepbochar | yoa2 | 44,36 | 1141 | 460,0 | 261,9 | 31,2 | 929,7 | 417,4
MPOCTHUI

NsoPsoKeo 4912 | 70,8 | 2422 | 966,5 | 261,9 | 31,2 | 929,7 | 4174
[epernii 402,5 | 53,9 |3150,9 | 716,8 | 251,3 | 34,1 | 1546,8 | 446
Hedekar 356,8 | 44,8 |1918,7| 555,2 | 251,3 | 34,1 |1546,8 | 446
Cupnepar 261,2 | 35,2 |1757,2| 555,8 | 251,3 | 34,1 |1546,8 | 446

®docdop-xenar | 386,9 | 53,9 | 1900 | 449,8 | 346,3 | 57,8 | 1787 |543,5

Kaniii-xenar 478,9 | 58,2 | 2601 | 598 | 346,3 | 57,8 | 1787 | 5435

Pocr- 4535 | 66,6 |2396,2 | 5855 | 267,2 | 31,3 |1737,1 4232
KOHIIEHTpAT

Y 100peHHs IPyHTIB OpraHIYHUMH JOOPUBAMU TAKOX CIPHUSIIO 1IBUIIICHHIO
BUHECCHHSI 13 TPYHTY BaXXKUX METalliB, 30KpeMa, CBUHIIO — Bil 3,9% mo 42%,
kaamito — Bia 3,2% no 58%, uunky — Big 13,6% no 2,03 pasza ta miai — Big 24,5%
no 60,7%. HaiiBuiia iHTEHCHMBHICTh BHUHECEHHSI 3 IPYHTY Ba)XXKUX METaJiB IpH
BUPOIIYBaHHI ~ PO3TOPONII TUIAMHCTOI  CIIOCTEpirajach 3a BUKOPUCTaHHS
nepernoto. [lpu BupollyBaHHI pPO3TOPOIIIT TUISIMUCTOL MICHsA CcUAepary y ii
BETETATUBHIM Macl CIOCTEPITaNoch 3HMKEHHSI KOHIIEHTpAIlli CBUHINIO 1 KaJMilo, a

MiJll — HE3HAaYHe MiABHUINEeHHs. Toli SK y HACIHHI KOHIIEHTPAIIisl CBUHITIO 1 KaJAMIIO
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HEe 30UIBIIMIACH — 3AIMINIIACH HA OJHOMY PiBHI 3 KOHTPOJIEM, a IIUHKY 1 Ml —
3HU3HWJIACH.

3a M03aKOpPEeHEeBOro (JIMCTKOBOTO) Mi/KUBJICHHS PO3TOPOIII IUISIMUCTOT
docdop-xemaroM CIOCTEepIrajJoch HE3HAYHE IMJABUINEHHS y BETeTaTHBHIA Maci
JWIEe CBHHIIO, a KaAMIlO, HUHKY Ta Mil — 3HWXKCHHS. 3a MiJKUBJICHHA
po3Toponir MmIAMHCTOI Kamiif-xeaaToM CIocTepirajoch MiABUINCHHS CBUHIIIO,
IIMHKY Ta MiJl y BereTaTMBHIA Maci, a KaJMil0 — 3HW)XEHHS, TOJl SK y HACiHHI
CIIOCTEpITANOCh ~ 3HWKEHHS  JaHWX  TokcukaHTtiB.  [limxuBnenns  Poct-
KOHIICHTPATOM pO3TOPOIII IUBSIMHCTOI TiABUIIYBAJIO HAKOMUYCHHS BaKKHX

MeTaJliB SIK Y BEreTaTUBHIM Maci, Tak 1 HACIHHI.
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BUCHOBKHA

Ha ocHOBI mpoBeneHWX KOMIUIEKCHUX JIOCHI/DKEHb 3 SCOBAHO BILUIWB
yA0OpEHHsI CIpUX JICOBUX IPYHTIB MiHEpaJIbHUMHM, OPTraHIYHUMHU TOOpUBAMHU Ta
M03aKOPEHEBOTO IMIHKUBJICHHSA IPU BHUPOIIYBaHHI PO3TOPOMNII IUIIMHCTOI Ha
HAaKOMMYEHHS B ii BEreTaTWBHIA Maci W HACiHHI BaXXKUX METaJIiB B YMOBax
IHTEHCUBHOTO 3eMJIepoOCTBa Ta 3p00JIeHI TaKl BUCHOBKH:

1. TloegnanHs ynoOpeHHS TIPYHTIB amiadyHOIO0 CEJITPOI0, KalieM
XJIOPUCTUM, cyrepdocdaTomM MPOCTUM, CYMIIIIII0 MiHEpaIbHUX JOOPUB CHPUSIO
MIJBUIIEHHIO BMICTY y BEreTaTHBHIA Maci Ta HACIHHI PO3TOPOIII IJISMUCTOT
ceuHio y 1,43 pazai 1,3 paza; 1,51 pazai 1,2 paza; 1,47 pazai 1,2 paza; 1,23 paza
1 1,1 pa3za; xkanmito — y 2,4 pa3a i 1,5 paza; 1,7 paza i 1,3 paza; 1,36 paza i 1,32
pasa; 1,5 pazai 1,2 paza; uuaky —y 5,4 paza1 1,36 paza; 1,17 pazai 1,3 paza; 1,18
pazai 1,2 pasza; 1,74 paza i 1,13 paza; migi —y 1,25 paza i1 1,39 pa3za; 1,16 paza i
1,25 paza; 1,14 paza i 1,25 paza; 1,53 paza i 1,11 pasa BianmoBigHO, TOPIBHIOIOUH 3
BapiaHTOM 0€3 y/100peHHS.

2. 3a MiHEpaJIbHOTO YAOOPEHHS IPYHTIB NMPU BUPOIIYBAaHHI PO3TOPOIIIIIL
IUISIMUCTOI HaiBUIIIA BPOKaWHICTh OyJia 32 BUKOPUCTAHHS IOBHOI'O MIHEPAJIbHOTO
ynoopennss N60P60K60 (amiauna cemitpa, cynepdocdar mnpoctuid, Kaiid
XJIOPUCTHH), TIOpiBHAHO HWK4a, Ha 1,5% 1 1,3% — 3a BUKOpHUCTaHHS TIIBKH
amiaunoi cemtpu (60 xr/ra), Ha 31,0% 1 22,0% — 3a BHUKOPHUCTaHHS JIUIIIEC
cynepdocdary npocroro (60 kr/ra), Ha 33,4% 1 27,7% — 3a BUKOPUCTAHHS JIUIIIE
KaJI}0 XJIOPUCTOTO.

3. YnoOpeHHsi IpyHTYy MOBHMM MiHepadbHUM A00puBoM N60P60K60
(amiauHOIO ceniTpoto, cynepdocdaroM MpocTuM, KadieEM XIJIOPUCTUM) ITiJIBUIILYE
piBeHb BUHECEHHS CBUHIIO Y 2,14 pa3a, 54,3%, 52,2% ta 87,5%; xaamito —y 3,5
paza, 41,9%, 71,1% Tta 2 pa3u; nuuHky — y 2,8 pasza, 22,7%,20,1% ta 2,6%; Miai —
Ha 87,7%, 10,2%, 15,5% Tta 2,3 pa3a BiIIOBIIHO.

4, Y noOpeHHsi TPYHTIB MeperHoeM, AedeKaToM CHPHSUIO MiJABUILIEHHIO

BMICTY y BETe€TaTHMBHIN Maci Ta HAaCiHHI PO3TOPOIII TUIIMHUCTOI cBUHIIO y 1,19
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pazai 1,1 pa3a; 1,251 1,3 paza; kagmiro —y 1,18 paza i 1,08 paza; 1,16 pazai 1,83
pasa BIJIMOBIIHO MOPIBHSIHO 3 BapiaHTOM 03 YJI00pEeHHS.

S. Yno0peHHsT TPYHTYy OpraHiYHUMH J0OpHUBaMHM TPU BHUPOIIYBaHHI
PO3TOPOMIII TUIIMUCTOI MiIBUIIYBAJIO 1HTEHCHBHICTh BUHECEHHSI CBUHITIO, KaJAMIIO,
IIUHKY Ta Mifi, 30KpeMa, 3a BUKOPUCTaHHS mepernoto — Ha 60%, 58%, 2,03 pa3za,
60,7%, nedexara — Ha 42%, 31,3%, 24%, 24,5%, cunepara — Ha 3,9%, 3,2%,
13,6%, 25,1%.

6. HaiiBuma yposkaiiHicTe po3Ttopomin rmissMuctoi (41319 kr/ra —
BereraruBHa Maca, 530 Kr/ra — HaCiHHS) CIOCTepirajgach 3a yJI0OpeHHsS IPYHTIB
nepersoem (20 T1/ra), mopiBHsAHO HWxk4a — Ha 15,8% 1 5,5% 3a BUKOpHCTaHHS
nedekarty (6 T/ra) TaHa 9,1% 1 3,7% — 3a BUKOPUCTaHHS CUAEPATY.

7. [To3zakopeneBe MiKUBIICHHS po3Topomii TuisiMucToi Kamiii-xenarom
ta Dochop-xeaaTomM CIPUSIIO MiABUIIEHHIO Y BEreTaTUBHIM Maci KOHIIEHTparlii
cBuHIIO Ha 7% Ta 35%, xaamiro — 3HKeHHIO Ha 9,1% Ta 1,62% Ta miaBUILICHHIO
nuHKy Ha 3,6% 1 43,8% BiANOBIIHO MOPIBHSIHO 3 BapiaHTOM O€3 M KUBJICHHSI.
BMICT BaXKMX METaJIB y HACiHHI PO3TOPOMNII IUISIMUCTOI 3a MIJKUBIICHHS Il
dochop-xemarom Ta Kamiii-xeaaToM BUSBUBCS HIDKYMM 1O CBHHIIO Ha 21% 1
26,3%, xangmito — Ha 12,2% 1 21,9%, uusaky — Ha 14,6% 1 17,1%, miai — Ha 8,6% 1
11,1% BiamoBiIHO MOPIBHSHO 3 BapiaHTOM 0e3 ynoOpeHHs. 3a M03aKOpPEHEBOIro
M1JDKUBIICHHS PO3TOPOIII TIIMUCTOI POCT-KOHIICHTPATOM BHSIBJCHO IT1IBUIIICHHS
BMICTY y BETe€TaTHBHIM Maci Ta HaciHHI cBUHIIO Ha 58,8% 1 3,4%, kaamito — Ha
87,6% 1 9,3%, mimi — 28,9% 1 7,0% BIANOBIZHO TOPIBHSAHO 3 BapiaHTOM 0e3
yn0OpeHHs.

8. [lo3akopeHeBe MIIKUBJICHHS  PO3TOPOMIN  MAMHUCTOI  CHPHUSIO
MIJBUIICHHIO BUHECEHHS 3 IPYHTY CBHUHIIIO, KaJaMil0, IIMHKY, Midi, 30Kpema, 3a
BUKOpUCTaHHsA PocT-koHueHTpaty — Ha 69,7%, 2,1 paza, 37,9%, 38,3%, Kauiii-
xenaty — Ha 38,2%, 0,6%, 45,5%, 10%; 3a Bukopuctands Dochop-xenaty
CIOCTEparajoch MiJBULICHHS BUHECEHHS 3 IPYHTY CBUHIO Ha 38,2%, IIMHKY — Ha

6,3%, a KaaMII0 Ta M1JI1, HAaBIaKH, 3HWKEHHA — Ha 5,5% 1 8,0% B1amoBigHO.
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9. 3a  MO3aKOPEHEBOTO  Mi/KUBIECHHS  PO3TOPOMINI  IUISIMHCTOT
CIIOCTEPITaIM TIJIBMINCHHS YPOXKAMHOCTI BEreTaTMBHOI MacH 1 HaCiHHA 3a
Bukopuctanusa Pocdop-xemnary Ha 2,8% 1 2,3%, Kamii-xenaty — Ha 7,1% 1 4,9%,

Pocr-konnenTpary — Ha 6,1% Ta 8,9% BiAIOBIIHO.
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MPOMNO3UILI BAPOGHUIITBY

3a BUpPOLIYBaHHA Ha CIpUX JICOBUX TpPyHTaX PO3TOPOMINI IUIAMHCTOI B
YMOBax MOJbOBHUX CiBO3MIH Jlicoctenmy IIpaBoOepexHOro 3 METOI0 BUKOPUCTAHHSA
HaCiHHA Yy (apmarlii peKOMEHIYEMO:

- CUCTEMAaTU4HO MPOBOAUTH MOHITOPUHT 3a0py/IHEHHS BETETATHMBHOI Macu
Ta HACIHHSI PO3TOPOIIII IUIIMUCTOI CBUHIIEM, KaJIMIEM Ta LIMHKOM;

- BUpOIIEHY BEreTaTMBHY Macy IMicisi OOMOJIOTY Ta BIOOOpY HACiHHS
BUJAJIATH 3 MOJIB 3 MOJAJBIIUM Ii 3aXOPOHEHHSM, IO CHPUATHME OYMILEHHIO
TPYHTY BiJl B&XKKUX METAJIB;

- OOMEXUTH YIOOpEHHS TPYHTIB MIHEpPAIbHUMHU J0OpPUBaMH, BIIJAI0YU
nepeBary — BUKOPUCTaHHIO  3eJieHOro  Jgo0puBa  (cuaepaT  ripuMilsi) Ta
MO3aKOPEHEBOMY T1JXKUBIICHHIO PO3TOPOIIIII MISIMUCTO1 0OpruBOoM Docdop-xenart

(0,9 n/ra) ta Kamniii-xenar (0,9 n/ra).
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Jlomatoxk b

AITPOBALIIA PE3YVJIBTATIB JUCEPTALII HA
HAYKOBO-IIPAKTUYHNX KOH®EPEHIIIAX
3a cneniaiipbHicTIO 101 Exonoris

PazanoBoi Ajin MuxaJiBHA

No
/1

Tema gomoBini

HasBa xondepeHiii, 1ara, Micie
TIPOBC/ICHHSI

Anpo0artist pe3yJbTaTiB qucepTaliii Ha HayKOBO-TIPaKTHYHUX KOH(MEPEHIIIsIX
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1 : ;
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BceykpaiHcbka HayKOBO-TIpaKTHYHA
: KOH(EepeH11isl MOJIOANX BUCHUX Ta
Bupomysanss po3roporiii .
- . CTyAeHTIB « BipoBajykeHHs nepe1oBUX
2 IUISIMUCTOT Y SIKOCTI "
. TEXHOJIOT1H y BUPOOHUIITBO MPOAYKIII]
MEJOHOCHOI KYJIbTYpH . :
O pxuTbHUIITBAY (M. Binauns, 21-22
oepesns 2019 p.)
SKiCTh BEreTaTUBHOI MacH Bceykpaincbka HaykoBa KOH(epeHLis
PO3TOpONII MIAMHCTOI acripaHTIB, MariCTpiB Ta CTYACHTIB
3 BHUPOLIEHO] Ha «Hanpsimu nociikeHb B arpapHiii
CLITBCHKOTOCTIOAAPCHKUX HAyIli: CTaH Ta MEePCTIEKTUBUY
YT1ISIX (m. Biaung, 23-24 xBitHs 2019 p.)
MixHapo/Ha HayKOBO-IIPAKTHYHA
: . IHTEpHET-KOH(PEPEHLIIsI MOJIOANX
Ekosoriuna ominka P bep M e
. BUEHMX Ta cTyAeHTIB «[Ipobiemu 1
€(hEeKTUBHOCTI BUPOLLyBaHHS ) i
4 . . NEePCIEKTUBH 1HHOBALIHHOTO PO3BUTKY
PO3TOPOIIIII TUIIMUCTO] B .
AV - arpapHOro CEKTOpa €eKOHOMIKHU B
MOJIbOBIH CiBO3MIiHI . - )
YMOBaX 1HTETpaliiHUX IpoLECiBY (M.
Binung, 15-16 tpasns 2019 p.)
BnuuB piBHS 3a0pyaHEHHS
IPYHTIB B&XKUMH METaJIlaMU MixHapoaHa HAyKOBO-TIPAKTHYHA
5 Ha IHTEHCUBHICTb koH(pepeHuist «[HHOBAIIT cydyacHOi
HAKOIUYEHHS iX Y JIUCTI arpoHomii» (M. Binnawuis, 30-31 tpaBHs
PO3TOPONII MIAMHCTOI 2019 p.)
(silybum maridnum)
BruuB pizHOTO OpraniyHOTO | MixxHapoaHa HayKOBO-TIPAaKTUYHA
6 yIOOpEeHHS HA HAKOTTUYCHHS koHdpepentis «Vin Smart ECo» (M.

BaXXKHX METAJIB y HACIHHI

Binnuis, 16-18 tpaBas 2019 p.)
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PO3TOPOMIII TUIIMHUCTOT
(Silybum marianum L.)

JlocaiKeHHST IHTCHCHBHOCTI
HAKONMYEHHS y JTUCTOBIM Maci
Ta HACIHHI PO3TOPOIIIIIi
IUIIMUCTOL Mifll B yMOBax
MTOJIbOBUX CIBO3MIH

MixHapo/Ha HAyKOBO-TIPAKTHYHA
KoH(pepeHIis « Bukoprucranas
IHHOBAIIMHUX TEXHOJIOTIH B arpOHOMI»
(M. Binauts, 3-4 gepsast 2020 p.)

[HTEHCHUBHICTD HAKOTTMYCHHS
Cd po3Topomnmiero mIssMACTOO
3a MIHEPAJILHOTO YIO0OPEHHS

XXIIT Mi>xxHapoiHU HaAYKOBO-
npaktuaHuil hopym «Teopis 1 mpakTuka
PO3BUTKY arporpoOMHCIOBOTO
KOMIUIEKCY Ta CUTbCHKHX TEPUTOPIN»
(M. QyOnsiaum, 4-6 xoBTHsS 2022 p.)

HakonnueHHs BaKKHX
METaJiB PO3TOPOIMILIOIO
TJITMUACTOTO
(Silybum marianum [.) 3a
OpraHigyHOTr0 YJ0OpEHHS CIpUX
JICOBUX IPYHTIB

XXIV MixHapoaHuit HayKOBO-
npaktuaHuit hopym «Teopis 1 mpakTruka
PO3BUTKY arpOrpOMHCIOBOTO
KOMILIEKCY Ta CUTbCHKHMX TepUTOPIid (M.
Hyonsan, 4-6 sxoBTHS 2023 p.)
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JonaTox B 1

JTHLBIBCHKHI
HATIOHAJILIII
YHIBEPCHTET
HPHPOTOKOPHCTY BAHHS

wy . Bosoawsipa Beankoro 1, . JlyGasmm,
Mwincixnit pafion, Jlunincukn 0610CTh, 80381,

Yxpaina
ven (032)22-42-335, axe:(032)22-42-919,
c-mail: rectorat@Inup.edu.va

Cus o200l
Ha Mo 6i0 ‘
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Jonarok B 2
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IMpoaoB:kenHst 101aToKy B 3
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JonaTok B 4
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IponoB:xkenns nogarky B 4
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Homatox I' 1
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HMonarok I' 2
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Homparox I 1

— TEMNEPATYPA MIN — TEMMNEPATYPA MAX

A,

Ciy 2018 Nt 2018 Bep 2018 Kei 2018 Tpa2018 Yep 2018 Nun 2018 Cep2018  Bep2018 KoB2018  Iuc2018  TIpy 2018

e 1 VY
| IW I | | iy

]

Onagie 3a ooby, MM

% — THeK MM.PT.CT. — ONAZIE 3A JOBY, MM

70

60|

50(

401

30

200

|- L Jids Mn - l ot LI |... ‘} |i].| L L1 J L

Cu2018  Tr2018 Bep2018  Kei2018  Tpa2018  HYep2018 Jmn2018  Cep2018  Bep2018  Hoe2018  mc2018  Tpy2018

756

752

748

740

736

132

728

724

720

=

6

0 LA LA )|, A

Puc. I.1. Temneparypa # onaau nomo6oso 2018 poky
(https://meteopost.com/weather/archive/).
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Honarok /1 2
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Puc. JI.2. Temneparypa # onaau nogo6oso 2019 poky
(https://meteopost.com/weather/archive/).
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Honarok /1 3
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Puc. JI.3. Temneparypa # onaan mogo6oso 2020 poky
(https://meteopost.com/weather/archive/).
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JonaToxk E 1




167

Honarok E 2
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JomaTtok K 1
Tabmuii go po3auny 3
Tabn. 2K.1 — YporkaiiHicTh BEr€TaTUBHOI MacH Ta HACIHHS PO3TOPOIIIIi

IUISIMKCTOI 33 yI0OpEHHS IPYHTIB MiHepalbHUMHU g00puBaMu (N=4, M+m)

YpoxkaiiHiCTh, KI/Ta

BereratusHa

B Haciunsg B
Mmaca
VY noGpeHHst CepEaHBOMY CepeIHbOMY
2019 | 2020 | CAPOMM o019 | 2020 | HPOH
JTOCITI JIDKEHD TTOCITIKEHD

be3 nobpus 31280 | 30720 | 31000 +47 | 455 | 445 | 450+ 0,82

AmiayHa
ceniTpa 47280 | 45360 | 46320 + 87 633 | 587 610 + 0,45

(60kr/ra)

Cyniepdocdar
npoctuii (60 | 33848 | 31052 | 32450+ 72 | 484 | 480 | 482 +0,32

Kr/ra)

Kamii
XJIOPUCTHH 31830 | 30750 | 31290 + 63 468 | 450 | 459+ 041
(60kr/ra)

Cymimr
MIHEpaIbHUX

47848 | 46192 | 47020+43 | 616 | 620 | 618+0,82
T00pUB

N60 PGO KGO
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JlopaTok K 2

Tabn. 2K.2 — Maca HaciHHS pO3TOPOMIII IJIIMUCTOI 32 YAI0OPEHHS TPYHTIB

MiHepaabHuMHu 1o0puBamu (N=4, M+m)

Maca HaciHHS OIHI€l B cepenaromy
Y noOpenns POCIIMHA 3a pOKH

2019 2020 JOCIIIKEHb
bes nobpus 1,75 1,51 1,63+ 0,42
Awmiadna cemitpa (60kr/ra) 1,78 1,74 1,76 + 0,3
Cyniepdocdar mpoctuii (60 kr/ra) 1,83 1,85 1,84 +0,17
Kamiit xmopuctuii (60xr/ra) 1,84 1,80 1,82 + 0,40
ﬁlzf(?l/{:’i;JKA:OiHepaanHX n00puB 185 1.99 1,92 +0.30

Tabn. )K.3 — YpokaifHiCTh HACIHHS pO3TOPOMIII IIAMHUCTOI (N=4, M+m)

YpoxkaitHicTh, Kr/Ta
BereratnsHua B Hacins B
Maca
VY noOpenHs CEPEIHBOMY CEPEIHBOMY
2019 | 2020 | PO 1on19 | 2020 | PO
TOCIIIKEHD JIOCHIKEHD
be3 nodpus 32688 | 29032 30860 +12 441 | 453 447 +0,82
[leperniit
40559 | 42079 41319 +34 550 | 530 540 +0,17
(20 1/ra)
Hedexar
36495 | 33071 34783 £27 522 | 498 510 +0,21
(6 T/ra)
Cunepar 35096 | 35070 35083 +71 513 | 527 520 +0,22
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JlopaTtok K 3

Tabn. X)K.4 — Maca HaciHHS PO3TOPOIIII IJIIMUCTOI 32 YA0OPEHHS TPYHTIB

opraniuaumu goopusamu (N=4, M+m)

Maca HaciHHA OJHIE]

B cepennbomy

Y noOpenns POCIIMHA 3a pOKH
2019 2020 JOCIIIKEHb
bes nobpus 1,7 1,56 1,63 +0,42
[Teperniit (20 1/ra) 1,86 1,7 1,78 +0,34
Hedexar (6 1/ra) 1,7 1,74 1,72 +0,12
Cunepart 1,75 1,65 1,7+0,17

Tabmn. XK.5 — YpoxaitHicTh BereTaTUBHOT Macu Ta HACIHHSI PO3TOPOIIIII

IUIIMHUCTOI 3a TI03aKOPEHEBOTO MipkuBiIcHHS (N=4, M+m)

YpoxaitHicTb, Kr/Ta

Bereratusna B Hacimms B
Maca
Y n06peHHs CePeITHBLOMY CePEIHBOMY
2019 | 2020 | PO 1op19 | 2020 | RPOM
JIOCITIJKEHD JIOCIIIKEHD
be3 no6pus 31640 | 30790 31215 466 | 430 448 + 0,27
dochop-xemar | 32174 | 32040 32107 495 | 465 | 480+0,31
Kamniii-xenar 33123 | 30737 31930 466 | 474 470 + 0,31
Poct-
35227 | 32341 33784 515 | 505 510+ 0,17
KOHIICHTpAT
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JonaTok XK 4

Tabm. XK.6 — Maca HaciHHS pO3TOPOIIIII TIIMUCTOT 32 TT03aKOPEHEBOTO

nimpkuBiaeHas (=4, M+m)

Maca HaciHHS OIHI€l B cepenabomy
Y nobpenns POCIIMHA 3a pOKH
2019 2020 JOCITIJIKEHB
be3 no6pus 1,53 1,67 1,60 + 0,27
dochop-xenat 1,66 1,60 1,63 +0,12
Kamii-xemnar 1,72 1,54 1,64 + 0,21
PocTt-koH1IEHTpaT 1,69 1,65 1,67 +0,17
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Joparok K 5
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JlomaTok 7K 6
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Jonartok K 7
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