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MOJTABCbKUI JEP)KABHUI ATPAPHUI YHIBEPCUTET
HaBua/ibHO-HAYKOBUI IHCTUTYT arpoTeXHOJIOTIIl, ceJieKIii Ta eKoJIorii
Kadeapa exosorii, 30a;1aHCOBAHOT0 MPHUPOAOKOPUCTYBAHHS Ta 3aXHCTy
AOBKIJLISA
OcaiTHs mporpaMa ATpoeKoJIoTIs
Crnemanpricts 101 Exomoris
PiBenb BHIOi OCBITH MaricTepChKuit

3ATBEP/IXVYIO
3asigyBau kadeapu
IHasjo IMCAPEHKO
WM« » 2023 poky

3ABJAHHA
HA KBAJII®OIKALIMHY POBOTY 3/IOBYBAUILII BUIIOI OCBITH

JlaBpcbkomy €Breny OuiekcaHApOBUYY
1. Tema poboTu
Yoockonanenns _cucmemu  GIOHOSICHHSL _MEXHOCCHHO _3a0PYOHCHUX __ d2POUCHO3I8
BHACTIOOK 8OCHHUX Ol

KEpPIBHUK POOOTH:
OOKMOop ekxoHoMiuHux Hayk, npogecop Camouinix Mapuna Cepeiietna

3aTBCPMKCHO HAKA30M BUIIOI'O0 HABYAJIBHOI'O 3aKIaay

BIT K  » 20 poky Ne
2. CTpok nogaHHa 3100yBaueM poOOTH
« » 20 p.

3. Buxigni gaH1 10 poOoTH

Jlani w000 npogeodenss 0ociiodcetv ciibcbko2ocnooapcwvkux veioe [ICIT «Husay
([loamascexa o6a., luwaysruii (Mupeopoocwxuii) p-u, ¢. bapanisxa).

4. 3MICT PO3pPaxyHKOBO-TIOSCHIOBAIBHOI 3amMUCKKA (TEPEIiK TMHTaHb, SKI MOTPIOHO
PO3pOONTH) BiOHOGNCHHS A OYUUEeHHS 2PYHINY acPOyeH03i8 8 YMO8AX BOEHHUX Oill,
OYUCMKA ___MEXHO2CHHO _ 3d0pYOHEHUX _ a2pOoyeHO318  SHACIIOOK  8OCHHUX _ Oil,
Q0CNIOJCCHHSL _BNIIUBY _MEXHO2CHHO20 3d0pYOHEHHS.  8HACTIOOK _BOCHHUX Ol __HA
NOKAZHUKU_TDVHINY a2poyeno3ié _(himomokcuynda oyinkd SUKopucmanisl_0ionocivHux
Memo0i6 _OYUCMKU__TPYHMIB _CLIbCbKO2OCNOOADCbKO20 NPUSHAYECHHS, 3a0pYOHeHUX
BHACNIOOK GOCHHUX Olli _ eK0JI020-CKOHOMIYHA OYIHKA BUKOPUCIANHSA NPOOIOMUYHUX
npenapamie_mda_Cynymmuv0-nidcmosoi 600U npu_o4uuLeHii_ azpoyenosis, 3a0pyoHenux
BHACNIOOK 8OCHHUX Ol YKpAiti

5. Ilepenik rpadiunoro marepiany (3 TOYHAM 3a3HAYCHHSM 000B’I3KOBHUX KPECIICHD )




6. KoncynpranTtu po3aunis poOoTH

. o ITigmuc, nara
: [Ip13Bue, 1HIAMA Ta mocaaa
Pozmn 3aBJIAHH 3aBJIAHHS
KOHCYJIbTaHTa .
BHJIAaB PUIHSB
Exonomiuna 3a norpebu
¢(DEeKTUBHICTH
7. lata Buadi 3aBJaHHA  « » 20 p.
KAJIEHJIAPHHUM IUIAH
No Crpok BUKOHaH-
3/m Hassa eramB kBamidikariinoi pobotn HA €TaIlB
poboTu
L | Ornan JITEPATYPHUX JUKEPEIT 19.09.2023-
1.11.2023
2. | BuBueHHS METOOMK HOCIIUKEHHS 1.11.2023-
1.02.2024
3. | BuBueHHS 00’ €KTY JOCIIKEHHS 1.02.2024-
1.03.2024
4. | JocoipkeHAsT — BIUTABY — TEXHOTEHHOTO  3a0pyaHenHHs | 1.02.2024-
BHACJTIIOK BOEHHHX Ji}i Ha MOKA3HHUKHM IPYHTY arpolenosip | 1:00.2024
5. | ®iToTOKCHYHA OINIHKA BUKOPHCTAHHSA OlojioriyHux metomis | 1.06.2024-
OUNCTKH TPYHTIB CiIBCHKOTOCIIONAPCHKOTO mpu3HadenHs, | 1:07.2024
3a0pyTHEHUX BHACIIIIOK BOEHHUX it
6. | Ouncrka TeXHOTE€HHO 3a0pyTHEHHUX arporieHo31B BHacm ok | 1.07.2024-
BOEHHHMX i 1.09.2024
8. | XapakTepucTrka yMOB MPOBEACHHS JOCIIHKCHHS 1.10.2023-
1.11.2023
9. | Exonoro-ekoHOMIYHA OIlIHKA BUKOpPUCTaHHA mpobioTuyHmx | 1.10.2024-
IpenapariB Ta CyIyTHbO-IUIACTOBOI BOAM MHpH ouwmiienHi | -12.2024
arpoIeHo31B, 3a0pyJHEHWX BHACIIJIOK BOEHHUX il Ha
yKpaiHi
10. | [TiaroTroBka kBamdiKaIiiHOi poOOTH 1.12.2024-
15.12.2024
3100yBau BULIIOT OCBITH €sren JIABPCBKUI
TILITIHAC
KepiBHuk po6otu Mapuaa CAMOMJIIK

( e )




3MICT

3AT'AJIBHA XAPAKTEPUCTUKA POBOTH ..o 5
PO3JJUUI 1. BIJHOBJIEHHA TA OYHMIIIEHHA TPYHTY AI'POILIEHO3IB B
YMOBAX BOEHHUX T ..o T
PO3/1UI 2. EKCITEPUMEHTAJIbBHA HACTHUHA
OYUCTKA TEXHOT'EHHO 3ABPYIHEHUX AT'POILITEHO3IB BHACJIIJTOK
BOCHHUX T oo e e 1T
2.1 JlocnimkeHHAS BIUTMBY TEXHOTEHHOTO 3a0py/IHEHHS BHACIIIOK BOEHHUX 1A
HA TOKA3HUKHU TPYHTY QTPOLICHOBIB ... ... oov it ein ti e et eeeienieneenennannee e 17
2.2 ®DITOTOKCHMYHA OIlIHKA BHUKOPHCTAHHSA OlOJOTIYHUX METOIB OYHUCTKH
IPYHTIB CLIbCHKOTOCIIOIAPCHKOTO TPU3HAUCHHS, 3a0pYyJHEHWX BHACIITOK BOEHHUX
Pozain 3. EKOJIOTO-EKOHOMIYHA OIIHKA BUKOPUCTAHHA
[TPOBIOTUYHMX TIPEIIAPATIB TA CYIIVTHLO-IJIACTOBOI BOJMU I1PU
OUMIIEHHI ATPOIIEHO3IB, 3ABPYJIHEHMX BHACJIJIOK BOEHHUX AIA



3AT'AJIBHA XAPAKTEPUCTUKA POBOTH

Axmyanvnicms. BHaCIIIOK BOEHHHUX M1 HA TepHUTOPli YKpaiHM MOCIBHI ILIOIII
CKOPOUYIOThCA. Y TOH k€ bac, HeaoOip MPOJOBOIBUOTO 3€PHA MOXKE BUKIIHAKATH
CBITOBY MPOJOBOJIbUY Kpm3y. BuHrkae morpeda B MaKCHMATBHOMY 3QJTyUCHHI 3€MEITh
B CUTbCHKOTOCHONAPChKHMA 00IT Ha TepuTopli YKpaiHW 3 METOI 3a0e3neueHHS
€KOJIOTTYHOI Ta MPOIOBOJIBYUOT O€3MEKH, CTATOTO (DYHKINIOHYBAHHSA arpOSKOCHCTEM.

[luTaHHAM OYMINEHHA Ta BIJHOBJCHHA  arporeHO31B, SAKI  3a3HAIOThH
TEXHOTEHHOTO 3a0pyAHEHHS, MPUCBSIUCHI TIPalll BIIOMUX BITUM3HIHUX Ta 3apyOiKHHUX
nocmaaukiB. Amoca P., bacopa 1O., bypkuncekoro b., Barina B., Biep3bicki A,
Tepainra M., Kaniniuenko A.B., Knumenka M., Kpusumpkoi 1., Makapenko H.,
Menbauka JI., Munmka O., Ilatuku M., Ilucapenka I1., Ciarx Y., Ilanmiaoi T.,
IOwpm3sa 1O, Ta 1H. Ane mnHTaHHSA BIJIHOBICHHS 3a0pyJHCHHX 3EMEIb
CLIIbCHKOTOCIIOAPCHKOTO TPU3HAUCHHS BHACHIAOK BOEHHHMX [ Ha VYKpaiHl €
0COOJIMBO aKTyaJIbHAM HAChOTOJTHI JIJIs1 HAYKOBOI CITUTBHOTH.

Mera gochipKeHHS TojiATajga B TEOPETUYHOMY OOTPYHTYBaHHI 1 Ppo3poOii
HAyKOBO-METOJMYHUX 3aCaj] BUKOPUCTAHHS MPOOIOTHYHUX TPEMapariB Ta CyMyTHHO-
MIaCTOBOi BOAM Yy CUIBCHKOTOCTIONAPCHKOMY BHUPOOHHUIITBI SK OCHOBH CTaJIOTO
(yHKIIOHYBAHHA arpoeKocucTeM. JlOCATHEHHS METH JOCHIKCHHS 3yMOBHIIO
HEOOX1JHICTh BUBUCHHS 1 PO3B’ I3aHHS TaKUX OCHOBHHX 3aBJIaHb:

- pO3pOOWTH TEXHOJIOTIIO BIJHOBIICHHS TEXHOTCHHO 3a0pyJAHEHUX 3EMelTh
CLIIbCHKOTOCIIOAPCHKOTO TIPH3HAYCHHS BHACIIIOK BOEHHUX JIIH HAa YKpaiHl Ha OCHOBI
IHHOBAIIIMHAX €KOJIOTOOPIEHTOBAHUX METO/IIB;

- OIIHATHA €KOHOMIYHY Ta 010€HEPreTHUHY €(hEKTHUBHICTh BUKOPHUCTAHHS CYMIIIT
npobioTukie Ta CIIB B CUTBCHKOTOCTIOMAPCHKOMY BHPOOHHIITBI B KOHTEKCTI CTAjIOTO
(hyHKITIOHYBAHHS arpOCKOCHCTEM;

IIpeomemom Oocnioxncenns € MEXaH13M Jii CyMir MpoOIOTHYHUX MpernapaTiB Ta
CYMyTHBO-TUTACTOBOI BOJIW Ha MIKPOOHWI I1I€HO3 Ta XIMIKO-(PI3WYHI BIIACTUBOCTI
TPYHTY.

006’exmom  docnioxcennss € CyNMyTHBO-IJIACTOBA BOJAa Ta TPOOIOTHYHI

Mpenapary.



HaykoBa HOBHU3HA OTPUMAHUX pe3yJbTAaTiB - oOIPYHTOBAaHO Ta
EKCTICPUMEHTAJIBHO JOBEJICHO €(DEKTHUBHICTh BHKOPHUCTAHHS CYMIll TPOOIOTHYHUAX
MpenapariB Ta CYMYTHBO-ILUIACTOBOI BOJHM SK 1HHOBAIIHHUX €KOJIOTOOPIEHTOBAHHUX
METOMIB BIJTHOBJICHHS TEXHOTCHHO TMOPYIICHUX 3€MEIb CLIhChKOTOCTIONAPCHKOTO
MPU3HAUYCHHS BHACIIJIOK BOEHHMX Jid Ha VYKpaiHi 3 MeTor 3a0e3reucHHS
€KOJIOTTYHOT, TTPOIOBOJIHUOT OE3MEKH Ta CTBOPEHHS CTAIMX arPOSKOCUCTEM

Memoou oocnioncenns. I1in yac MPOBEAESHHS JTOCIKEHD 3aCTOCOBYBAIMCH SIK
3araJbHOHAYKOBI METOMW (IAICKTHKH, €KCIIEPUMEHTY, aHATII3y 1 CHHTE3Y, TIMOTE3),
TaK 1 CHeIiajabHl: TOJFOBUN - BUBUCHHS BIUTMBY MPoO1oTHKIB Ta ix cymimi 3 CIIB Ha
arpoximMiuai Ta arpodi3WyHi BJIACTHBOCTI TPYHTOBOI CHCTEMH, BHUMIPIOBAIHHO-
BAroBUi — BWU3HAUCHHS OlOMETPUYHUX TMOKA3HWKIB POCIWH; Ja00OpaTOpHUN METON -
BH3HAUCHHS (DI3MKO-XIMIUHAMH, XIMIYHHMH, OIOXIMIYHHMH, MIKpOOIOJIOTTYHUMH
METOAMH KUTbKICHHX 1 SKICHUX XapaKTEPUCTHK 00'€KTIB JOCHIKEHb, CTAaTHCTHUYHUAN
METO/ - BCTAHOBJICHHS HA OCHOBI PErPeCiHHOrO, AUCTIEPCIHHOTO, KOPENSIMIHHOTO
METO/IB JOCTOBIPHOCTI OTPUMAHUX PE3YNbTaTIB, (PYHKIIOHATBHUX 3aJICKHOCTEH MIXK
pi3HIMH (haKTOPAMH 1 POTIECAMH; PO3PAXYHKOBO-TIOPIBHSUTBHHMN — OTIIHKA

OcoOucTHii BHeCOK 3100yBaua - Yy IIOCTAHOBIN 1 IMPOBEACHHI JOCTIHKCHB,
BHKOHAHHI €KCIICPUMCHTANIBHOT YaCTHHH JOCIIIKCHD, Y3araJlbHeHH] Pe3yIbTaTIB.

Crpykrypa Ta o0car po6oru. Kmamidikamiiina pobora Bukonana Ha 49
CTOPIHKAX MAIMMHOMUCHOTO TEKCTY 1 CKJIANA€ThCA 13 3arajibHOI XapaKTePHUCTHKH, 3

PO3UTH, BUCHOBKIB. CITMCOK BUKOPUCTAHOI JIITepaTypH Hamuye 38 HalilMEeHYBaHb.



PO3JALJI 1 OTJIAA JIITEPATYPU.
BI/IHOBJIEHHS TA OUUIIIEHHS I'PYHTY AT'POIIEHO3IB B
YMOBAX BO€HHUX 11

[pYyHTOBHI  IOKPMB €  CAMOPETYJIIOKOUMM  OIOJIOTIYHOI  CHCTEMOIO,
HaWBaXIMBIIIOK YaCTHHOIO Olocdepy B IiIoMy. BIIMB TOAMHE HA TPYHT - CKJIAJ0Ba
Ha mpupoay B mutomy. Cepen 6e3midi TEXHOTEHHUX (PaKTOpIB, AKI BIUITMBAIOTH Ha
TPYHTOBUH TIOKPWUB, OCOOJMWBE MICIe 3aiiMae 3a0pyJHEHHS TPYHTIB BaKKUMH
MeTaJlaMM, TAKAMH SIK IIMHK, CBUHEITh, KaJMil, a Takok HadTonpoaykramu. OcoOmBo
JlaHE MMTAaHHS aKTyalli3ye€ThCsl B CYdaCHUX YMOBAX BEJICHHS BOCHHUX JiH B YKpaiHi.

3a manumu OBCE [1] mixg wac aeroHarli pakeTr Ta apTHIESPIACHKUX CHaPSIIB
YTBOPIOETHCSA HU3KA XIMIUHUX crnoiyk: daaaui ra3 (CO), syrnekucnuit ra3 (CO,),
BoasHa mapa (H,0), Oypmii raz (NO), zakuc azory (N,O), miokcua azory (NO,),
dbopmanseria (CH,0), mapu manucroi kucmotu (HCN), azor (N,), a Takok Benmuka
KUIBKICTh TOKCHUYHOI OpraHIKM, OKHCIIOIOTHCS HABKOJMINHI TPYHTH, JACPEBUHA,
JCpHUHA, KOHCTPYKIMii. 3a0pyAHEHHS, AKI MOTPAIUIIOTh y aTMOCEepHE TOBITPS Ta
BOJTHE CEPEIOBHUINE, BTOPUHHO 3a0pyNHIOE TPYHTOBHH TOKpPWB. MeTajeBl ynamKu
CHApsAIB, IO MOTPAIUISIIOTh y JOBKIUIA, TaKOXK HE € OC3MECYHUMHU Ta IIJIKOBHTO
iHepTHUMHU. YaByH 13 JAOMIIMIKAMH CTali € HAWOUIBIN TOMMAPEHUM MaTEplajioM IS
BUPOOHMIITBA OOOJIOHKH OO€MPHUIIAciB Ta MICTHTh y CBOEMY CKJIaJl HE TUIbKH
CTaHAApPTHI 3ai30 Ta BYIJICNb, a ¥ CIpKy Ta Miab. L[i pedyoBWHU MOTPAIAIOTH 10
IPYHTY 1 MOXYTh MITPYBAaTH 10 TPYHTOBHUX BOJ 1 B PE3yibTaTl MOTPAIUIATH 0
XapUYOBWX JIAHITIOTIB, BIUTMBAIOYH 1 HA TBAPHH, 1 Ha JOAeH [2]. Y MeHmmx macmTabax
(asre 3 OLIBIIOI0 PI3HOMAHITHICTIO BIUIMBIB) JKEPETIOM 3a0pYyAHEHHS € TaKOXK 3ropiil
TaHKH, TPAHCTIOPTHI 3aCO0M, 30MTI1 JIITAKHM Ta 1HIII 3AJTHINKA OOWOBUX JTIH.

3a0pyAaHEHHS TIPYHTIB MAJIMBHO-MACTHJIBHUMH MartepiajlaMH  Ta 1HIIUMHA
HadTompoyKTaMy BIAOYBAETHCS YHACHIAOK PYXy Ta TOIMKO/KEHb CYXOIyTHOT
BIMCHKOBOT TEXHIKH. Y TPYHTax, MPOCOUYCHUX MAJMBHO-MACTHJIBHAMH MaTeplajlaMu,
3HIDKYETHCS BOJOTPOHUKHICTH, BUTICHSAETHCS KHUCEHB, MOPYIIYIOTHCA O10XIMIUHI Ta

MIKpOOI0JIOTIUHI TPOIECH. BHACHIIOK IOTO MOTIPITYETHCS BOAHHM, MOBITPIHHMA



PEXUMH Ta KOJIOOOIT TTOXXKUBHUX PEUOBHH, MOPYIIYETHCSI KOPEHEBE YK UBJICHHS POCIIHH,
TaJIbMYETHCSA iX PICT 1 PO3BUTOK, IO CIIPUUHHSE 3aTHOCTH.

3a pe3yapTaraMH OIIHKH EKOJIOTTYHOI IMKOJM BiJl BOEHHHX 1M Ha YKpaiHi,
nposeaeHoi daxipigiMu OBCE [1] BcTaHOBIIEHO, IO CHCTEMATHYHE MIEPEBUIIICHHS HAJT
(hoHOBMUMU KOHIICHTpAIIH 3a0pyMHIOIOUNX PEUOBWH B IPYHTAX B MICIAX OOHOBHUX it
B 1,1 — 1,3 pasm Oynao BiA3HAYEHO I PTYTI, BaHAMIIO, KaaMil0. XapaKTepHE
MakcumasbHe nepesuiieHHs | J[K 3a cBHHIEM Ta IUHKOM CTAHOBWJIO B CEPEAHBOMY Y
2 pa3u Ta B OKpeMHX BUMaakax mocsranio 7 — 17 pa3. [lpm mpoMy y TPyHT Baxki
METaJi HAIXOMATh B PI3HUX (opmax: OKCHIM 1 PI3HI COJI, SIK PO3UMHHI, TaK 1
MPAKTUIHO HEPO3UWHHI B BOAL (Ccymnbdimu, cymbdaru, apcenitn). [loTpamisoun Ha
MOBEPXHIO TPYHTIB, METAIA MOXYTh ab0 HakomuuyBaTHCs, ad0 pO3CIIOBATHUCA B
3JICKHOCTI Bl XapakTepy TeoXIMIYHUAX Oap'e€piB, BJACTUBUX Ti UM THIIIH TEpUTOPIT
[2]. Ycepenmneni maHi IMOJ0 KPaTHOCTI TEPEBHINCHHS TOKA3HUKIB 3a0pyaHCHHS
rpyHTIB Haa (JOHOBHMH B 30HI BIUIMBY OOWOBHX Miii BiAMOBIIHO AociimkeHs ObBCE
[1] npuseneno Ha puc. 1.1.

Takox BpaxoBYIOUM HACIIIKA BOEHHUX I, HE TOTPIOHO BIAKUIAATH MTOTIEPEIHI
3HAUHI IUIOMIl YTBOPEHHWX TEXHOTCHHO 3a0pyMHEHWX 3€Meb  BHACTIAOK
HEPAIIOHAIbHOTO TOBO/DKEHHS 3 BIAXOJaMH Ta HAABHOCTI 3HAYHUX  TUIOI]
CaHKIIIOHOBAHWX Ta HECAHKIIIOHOBAHWX 3BAJHII, SIK1 (DYHKIIOHYIOTH 0€3 JT0JAep:KaHHS
HOpM ekojioriuHoi Oe3neku. Tak, 3a monepeanimu aocaimkerasmu Cepean M.C. [3],
BCTAHOBJICHO, IO ILIONN 3a0pyJHEHMX arpoIleHO31B BHACHIJAOK BINIMBY MICIh
BUajeHHA BiaxomiB niepesuiye 910 ra tuteku B [lonaTaseekiit obmacti. [1pu nmpomy
BMICT Ba)XKHX METajliB B arporieHo3ax Ha BiActani o 200 m Big 3Bamum TIIB

KoJimBaBcs B mianasoHi Big 1,1 o 6 I'JIK [4].
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Puc.1.1 — KpaTHicTs IEpeBUIIICHHS TOKA3HUKIB 3a0pyAHCHHS TPYHTIB HA

(hoHOBMM 3HAUEHHSM Yy 30H1 BIUIMBY O0iOBUX M1 B Ykpaini [1].

3a pesynbTaTaMH JOCHIDKCHBb [5] BCTAHOBJICHO, IO HA MEXI 13 TEXHOTEHHO
nopymeHumu 3emiiamu T 3Banmiamu TT1B y [Tonrascekiit o6macTi, mepeBUIIICHHS
'K pryTi y 1,1-5,7 pa3u xapakrepne mis 25% 3sanuni TIIB, npuuomy nepeBuimneHHs
sHaueHb ['JIK y 4,7-5,7 xapakrepHe mma 2 3ammm. Ha Mexi 13 TEXHOTCHHO
nopymeraumu 3emisimu iepesuimenss [JIK miai y 1,1-4,3 pa3u xapakreprae mis 37%,
1HKY - 1t 17% 3samumy TIIB. [1epepumenns 'JIK muaky Ha BiacTan S0 m -y 1,1-
1,8 pasn, na Biacrani 100 m -y 1,1 — 1,3 pazu xapaxrepue s 7% 3samumg TIIB. Ha
mexi 13 3BaymmeM TIIB mepesmmenns I'JIK mo madrompoaykram y 1,1-6,6 pasm
xapaktepae s 30% 3sammm TIIB, wa Biactani 50 m mepesmmenns ['JIK ckmanae
1,1-3,1 pazu (23% 3panmum TIIB), na siactani 100 m — y 1,1 - 1,2 pasu xapaktepre
st 7% 3samuny TIB (puc. 1.2).

VY 3B'a3ky 3 mEM OCOOJMBO aKTyaJbHHM HACHOTOJHI € IHTAHHS OYHIICHHS
IPYHTIB TEXHOTEHHO 3a0PYyTHEHUX 3€MENb Bl BAXXKUX METaIB Ta HAPTOTPOIYKTIB.

VYHIBepcaTbHOTO METOAY OUMINCHHS TPYHTIB, IO 3a3HAIOTH 3a0pyAHEHHS BiJ
MICIIb BHJAJICHHS BIAXOMIB, HE I1CHye. EQEKTHBHICTD METOAY 3aJCKHUTh BIJ
BJIACTUBOCTEH TPYHTY, CTYNEHS ajamnTaili POCIHWH, IO POCTYyTh Ha JAHHUX
3a0pyTHCHUX TEPUTOPIAX, 1 MUIOTO psAxy 1HmmMX ¢akropiB. Bubip KOHKpeTHOI
TEXHOJIOTi Il OUUIIEHHS 3a0pyIHEHOT TEPUTOPIi 3aJCKHATH B XIMIYHOI CTPYKTYpH

3a0py THIOIOYMX PEYOBHH Ta IHIIAX XapaKTEPUCTHK [29].
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llepesuwgenns I'J[K na mexci
seanuwy T1IB, % 3eanuwy T11B

llepesuwgennsn I'J[K na siocmani
50 m, % 3eanuwy T11B

llepesuwgennsn I'J[K na siocmani
= 100 m, % 3eamuny TTIB

llepesuwyennsn I'J[K na siocmani
200 m, % 36anuwy TIIB

e [1EpeGUNEHHA [][K HO 8i0Cmani
3 0 500 m, % 36anuwy TIIB

n
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Puc. 1.2 - Bwmict Bakkux MeTajIiB y TPYHTI Ha Pi3HIN BiacTaHi B 38amumy TIIB

[Tonrascwkoi obmacti, % 3paymm TTIB [29]

3rigHo mrepatypuux manux [10-15], icHytod1l METOIM BITHOBJICHHS TEXHOTCHHO
MOPYIICHUX 3€MENTh MOKHA PO3ALIATH HA TPU TPYIIH:

1. PagukanpHi: MOBHE BUAAICHHS 3a0pyIHCHOTO IIapy TPYHTY 1 3aMiHa HOTO Ha
«UUCTUNY, SKWA TPONIIOB cremanbHy 00poOKy. [IpuitoM BHKOPHUCTOBYETHCS TPH
JOKaJIbHOMY 3a0pyaHEHHI B 0OMexkeHOMY 00cs31. Takok B JaHOMY BHITAIKy MOKITABE
BUKOPUCTAHHA TaK 3BAHUX TCOKOHTEHHEPIB JIsA joKami3amli 3a0pyaHeHb, MeXaHIuyHa
130711119 (KOHCEPBYBAHHSI) UM TepMeTH3allisl 00 €KTiB BIMBY Ha moBkuwia [20]. ¥V
peanbHUX yMoOBax, koim 3Banmma 1I[IB saBasiorh co0or0 TepuUTOPii 3 XAOTHUHO
HAaCHUIIaHUMU BIJXOJAMH, $KI JOCHTh YacTO HE YIIUIBHIOIOTHCS, JaHI METOIN
BUKOPUCTATH JOCUTH CKITATHO.

2. biomoriuHi:

a) BukopucranHas amanTamiiHAX MOKJIMBOCTEH POCIHH, SKI HE HAKOMHUYYIOThH
BA)XKKI METajJld B iCTIBHUX YAaCTHHAX, a00 TaKUX, SKI JOCTaTHHO CTIMKI O HUX. 3a

JaHUMH CCPCAHBbO3BAKCHUX 3HAYCHDb BMiCTy Ba)KKUX METAJIB B POC/IIMHAX aBTOpaMH



[30] ckmageHi pamKuUpyBaNbHI PO KyJIbTYp 3a CTYNEHEM HAKOTMUYCHHS B HHX
CBHHITIO. STIMIHb > COHSIIIHUK > IPEUKa™> ropoX > TIPUHILA > PI3HOTPAB A > JIOIEPHA™>
OBEC> COs~> MIICHULIA> KYKYpPYyA3a.

6) BukoprcTtaHHS POCITHUH - KOHIICHTPATIB BAXKHUX METANIB JUIA PETYISIPHOTO
BHIAJICHHS iX HAA3EMHOI 1 MJI3¢MHOI MacH, a TaKOX CICIiaIbHUX MIKPOOPTraHI3MIB,
Kl TIOTJWHAIOTh BAXKlI METaaM Ta HAPTONPOAYKTH 1 THM CaMHUM POOJSITH iX
HEJOCTYITHAMH JTSI POCIIHH.

[ToTpamistoun 3 TPYHTY B POCIMHHU YepPe3 KOPEHEBY CHCTEMY, BaXKKI METAJIA
MOXYTh TIEPEMINTYBATUCSA AKTUBHO (METaOOIIYHUM MIIAXOM) abo TMacuBHO. Y
MEPIIOMY BUTIAJKy TOTJIMHAHHS 1 TIEPEMINICHHS 10HIB METAB 3/1HCHIOETHCS 3a
CHCTEMOIO, 110 CKJIAJAETHCS 3 TPOTOILIACTY KIMTHH. [[pr macuBHOMY TPaHCIOPTI 10HH,
JOCSITHYBIITH TIOBEPXHI KOPEHA, MOTPAIUISIIOTh Y BUIBHUH MPOCTIP KOPEHA 1 aajl 3
TpPaHCHIPAIIHHAM PyXOM TEPECYBAIOTHCS MO POCIUHI. 3 aKTHBHUM TPAHCIIOPTOM TI0
POCITHHI TIEPECYBAETHCS YAaCTHHA METAJIB, AKI BUKOHYIOTH JEAKl O1070T1uH1 (PyHKIIIT
(Miab, IMHK, KOOAJBT 1 1H.), @ TAKOX METaJH, SKI XIMIYHO TMOMIOHI 10 HEOOX1THHUX
eIeMEHTIB (KaaMii € XIMIYHAM aHaJioroM IWHKY). [lpoTte OumbmicTe MeTanmis,
0COONHMBO Ti, SIKI HE € HEOOXITHUMH IS POCHHH (CBUHEIS), TIEPEMINIYIOTHCS 3a
nomomoroto audy3ii. KOHTakTyioun 3 KIITHHHAMH CTIHKAMHU Ta PAIOM MIHEPAIbHHX 1
OpPraHIYHUX CIIOJYK, IO MICTATHCA Yy KIITHHAX, METalW OCIAI0Th 1 BTPAYalOTh
010J10TIYHY aKTHBHICTh. Y TOW camMHil 4ac, KOJM BiAOYBA€EThCA 3a0pyTHEHHS TPYHTY
BEJIMKOIO KUIBKICTIO METAJIB, JAeAKa iX YacTHHA 3/71aTHA OOMHHATH 3aXHCHI CHCTEMM
POCITAH 1 TOKCUYHO BIUTMBAaTH HA HUX [10].

Ak 3a3rauace y cBoix gaociimkenasx Cronpoepr @.B. [3] ogaum 13 epexTHBHAX
croco01B OUHINEHHS TPYHTIB Bl BAXKHAX METaB € (iTopemeniamis. Ditopememianis
3aCHOBAHA HA 3/IaTHOCTI POCIHMH-TINEPAKyMYJIATOPIB HAKOMUIYBATH B CBOEMY JIUCTI 1
KOPEHAX BaXKl MeTaiv. [0 pOCIMH-TIEPaKyMyJIATOPIB CBUHITIO BIAHOCATHCS: 100012
TypKMEHChKa, j000oaa Oura; JOX BY3BKOJIMCTHH, capca3aH NIMIIKYBATHH, CITOPHIII
3BUYANHUM.

B) MikpoOionoriuni. Bee Guibln mmMpoKOTo HANMPAMKY HaOyBae BUKOPHUCTAHHS
mpoOIOTHYHKUX Ta OaKTEpiaIbHUX TPEnaparTiB Il 1HTeHCH(IKaIlli MPOTECIB OYUCTKA

TPpyHTY. 30KpeMa JaHWMH JOCIIKCHHIMH 3aiimManncs 3aiManmuca:. Ban XepselineHa



P., bonmapenko YOI, lemonn I'., Mapkia B.B., Ilucapenko I1.B., Camoiinik M.C,
Zhang Y., Ta iamm. Jledki HAyKOBINl 3a3HAYAIOTh, IO PEKYJbTHBAIS 3a0py HEHHX
TEPUTOPIH Ta 3eMeNb, Kl 3a3HAJIM TEXHOI'CHHHMX HABAHTAXXCHB, 1 3aJIy4eHHS iX JI0
CUTBCHKOTOCTIONAPCHKOTO  BUKOPHUCTAHHS MOMJIMBI  HAa OCHOBlI BUKOPHWCTAHHS
MIKpOO10JIOTIUHMX TpernapaTiB. Ha choroani icHye mpuHaWMHI Ba TIAXOIH IMOM0
MIKpOOHOI PeKyIbTHBAITT 3a0pyHEHUX TEPUTOPIi: BHECEHHS B TPYHT OaKTeplaTbHUX
KYJbTYpP, aKTHBHHX Yy TPo(hIYHOMY BIJHOIICHHI IMOAO0 3a0pyaHIOBaYa, 1 MPOBEACHHS
Ha 3a0pyJaHEHIM TEPUTOPIli KOMIIOCTYBAHHS OPraHIYHOI MacH BIPOJOBXK IIEBHOTO
nepioay (K MPaBUIIO, ACKUTBKOX MicAIiB). [1{og0 MOXIHMBOCTI 3M1HCHEHHS TEPITIOTO
croco0y € cepito3H1 3aCTEPEKEHHS, K1 TPYHTYIOTHCA Ha 3aKOHOMIPHOCTSAX PO3BUTKY
MOMYJIAIINA Y TPYHTI 1 HEMOMJIHBOCTI JJOMIHYBAHHS 1HTPOYKOBAaHUX MIKPOOPTaHI3MIB
y TaKii TETEPOTECHHIN CUCTEMI, K TPYHT. J{pyTHii crioci® BUAAETHCS OUTBINT HAIWHAM,
MPOTE I WOTO 3MIACHEHHS HE BUCTAUa€e TaKoi OPraHigyHOi PEUOBWHH, K THIH. Y TOH
K€ dYac, TMOTPIOHO KOHCTAaryBaTHW, IO HAChOTOJHI THTAHHA PEKYJIbTHBAIl]
BHPIIIYIOTHCSA MPAKTHIHO 0€3 BpaxyBaHHS MIKPOOIONOTTYHUX ACTEKTIB (HopMyBaHHS
POJIIOYOCTI TPYHTIB.

Sk 3a3HauaroTh mocmiaHUKH [HCTHTYTY Mikpo6iosorii Ta Bipycosorii M. JI. K.
3a00JI0THOTO, OJHHUM 13 TEPECTEKTHBHUX METOJIB OUYHIICHHS PI3HUX KOMITIOHEHIB
JOBKIJUISL € BUKOPHCTAHHSA MPOOIOTHYHMX TpemapariB. JlocmimkeHo edeKTUBHICT
BHUKOPHCTAaHHA NPOOIOTHKIB Il OYMCTKH CTIUHHX BoA [30], HasBHI MOCIIIKESHHS
III0/I0 BUKOPHUCTAHHS MPOOIOTHKIB Y 00poTHO1 3 eBTpodiKaIielo BoAOMMHIN. AJe HA
JaHWH Yac MATAHHS 11010 BUKOPUCTAHHS MPOOIOTHKIB Y TIPOIIECax OUWINEHHS IPYHTIB
e wmajgomocmipkennM. [llupokoMy 3acTtocyBaHHIO TPOOIOTHYHUX  MpEnaparin
MEPENIKO/PKAE  HEMOCTATHS BHWBYCHICTh JAHOTO HAMPSAMKY. BIJCYTHS HayKoBa 1
HAyKOBO-TIPaKTHUYHA 0a3a, MOPIBHSIBHI AOCTIHKCHHS PI3HUX MPOOIOTHKIB, METOINKH
pPO3paxyHKy HEOOXIJHWX 103 BUKOPUCTAHHS, MPUOYTKIB JUIsl OTPUMAHHS 3aJaHOTO
eekTy oummieHHS TOmO. TakuM YHHOM TIOCTaE HEOOXITHICTh Yy IMOJATBITNAX
JOCITIKEHHSX METO/IB BITHOBJICHHS 3a0pyIHEHUX TPYHTIB MIKPOOIOJOTIHHUMHA
nmpenaparaMu, 30KpeMa mpoO10THUKAMHU.

Ak yxe 3a3Havanocsa, OUTBIINCT TPOOIOTHUKIB MICTATH B CBOEMY CKJIaidl

(dakynpTaTHBHO aHacpoOH1 OakTepii Ta CIOPOYTBOPIOKOYI aepoOHI OakTepli pomy



Bacillus. OmaiMu 13 TIEPCTICKTUBHAX HA CHOTOAHI € TMPOOIOTHKH Tpymu Sviteko
(Sviteko-I111B, Sviteko-OILJI, Sviteko-Aepobiomux-01 - supodunk TOB «HBII Exo-
Kpaina», ¢. Tepemku, [lontaBchka 06m., Ykpaina), OCHOBHUMH MIKPOOPTaHI3MaMHu
akux € Bacillus subtilis. MOXITUBOCTI BUKOPHCTAaHHS JaHWUX TPOOIOTHKIB s
3HIDKCHHSI  (DITOTOKCHYHOCTI  TPYHTY, 3a0pyJIHEHOTO  BAXXKUMH  METaJlaMH,
nocmmkyBancs Ha mpukiam 3samumg TIIB [10]. Ane mane murtanHs motpedye
MOAJTHINOTO TOCTIHKSHHS 711 3¢MEJTh C1JThbChKOTOCTIONAPCHKOTO MPU3HAYCHHS.

3. ®i3uKko-XIMIYHI: BIUIMBAIOTh HA PYXJIUBICTh BAXKUX METANIB B TPYHTI 1
BHKJTFOYAIOTh 1X 3 O10JIOTIYHOTO KPyrooOiry abo MepeBOASTh B JICTKOPO3YWHHI 1
pyxnuBi popmu. Jlo ix unciaa BIAHOCITHCS:

a) [IpomuBanHsa 3a0pyTHEHOTO TPYHTY, HANMpPHKIAA, KaJbII€BOI CEMTPOIO abo
BHECCHHS PO3UYMHHUX COJICH 3a1i3a (XJIOpHE 3aJ1130).

0) 3MiHA KHCIIOTHOCTI TPYHTY (JI0 ONTHMAJTBHOI [T KOXKHOI KYJIBTYPH ) MIITXOM
BAIMHYBaHHS 1 TIABUINEHHS BMICTY TYMYCY JUISi 3MEHIICHHS TOKCHYHOCTI Ba)KKHX
METaTiB BHACTIOK 3B A3YBaHHSA iX B HEMOCTYIMHI JJIA POCIAH METajI00PTaHiuHI
KOMITJIEKCH.

B) 3acToCyBaHHS MIHEPAbHUX A00pPWB (B HAYKOBO-OOTPYHTOBAHMX J/03aX).
Buecenns a3oTHuX 10OpPWB, CMUTBHO 3 OPTraHIYHUMU TOOPHUBAMH 3HIKYE TOKCHUHICTD
CBHHIITIO, M1/Tl 1 MHIII SIKY; KaIWHUX AOOPHB (y TIBUIIEHUX 03aX) - PAIIONE3It0.

r) Jlerokcumkaris TpPyHTY, 3a0pyJAHEHOTO BaXXKUMH  METaJlaMH  Ta
HadTOmpOIyKTaMK, 3a JOMOMOTOI0 TPHUPOJHWX 1 IMTYy4YHHX copOeHTiB. Jlo HuX
BIXHOCSTBCS LEOTiTOBI Tydbu (5% Bix Mach rpyHTY), BarHo (1 kr/M?), Topd (20 xr/v’),
AK1 TIOBHICTIO YCYBAIOTh (PITOTOKCHYHOCTH 1 TIOTIPIICHHAS STKOCT1 TIPOIYKITIi.

n) Ximiko-pizuuna «In situ» oOpoOka TpyHTy, A0 SKOi BIJIHOCHUTHCS:
CICKTPOKIHETHYHA 00pOo0Ka, AKa TOJIATAE B BUIAJICHHI BAKKUX METAJIIB 13 TPYHTY 3a
paxyHOK elieKTpodope3y 1 eNeKTpoocMocy (HETOMKH: BHUCOKA BapTICTh, MOXKE
YCHIITHO 3aCTOCOBYBATUCA TUIBKA YISl TIIMHUCTUX TPYHTIB, HACHUEHUX YACTKOBO a0o
MOBHICTIO BOJIOTOIO, YTBOPEHHS HeOaXaHWX MPOAYKTIB), €JIEKTpoxiMiuHa 00poOka
(BUIAJICHHS BAXXKWX METAJIIB 32 PaxXyHOK EJIEKTPONI3Y BOAM, E€ICKTPOKOATYJIAMI],
peakiiii  eNeKTPOXIMIYHOTO OKHCJIICHHS Ta enekTtpoduioraiii), BiTpudikams

(ockiryBaHHs 3a0pyIHIOBAYiB TPHU BHUCOKIH Temreparypi). JlaHi MeTomu € JOCHTh



e(hEeKTUBHUMH 3 TOUKH 30Py BHIIYUSHHS BOXKKHUX METAJIIB, aJle BAYKKO PEAI30BAHUMU B
peaNbHUX yMOBAaX TEXHOTCHHO 3a0pPYIHEHWUX TPYHTIB, a/PKE€ € TEXHOJIOTIUHO JTOCHUThH
ckmagaumu 1a goporumu (100-350 $ Ha ouwmmenns 1 M TPYHTY), a TaKOX MOXYTh
MPUBOJNUTH /IO BTOPUHHOTO 3a0pPYIHEHHS TPYHTIB.

e) Ximiko-¢iznuna «Ex situ» oOpoOka TpyHTY BKIIOYAE: XIMIYHY €KCTPAKIIIIO
(BuaiIeHHS HeOe3meuHrx 3a0pyIHIOBAYIB, Y TOMY YHCI BAXXKHX METAJIIB 3 TPYHTY 3a
paxXyHOK BHKOPHMCTAHHA XIMIUHWX TPEMApaTiB, M0 MOXKE MPUBECTH 0 BTOPHUHHOTO
XIMIYHOTO 3a0pyaHeHHs); ¢i3uuHy cenapario (30ip 3a0pyIHIOIYNX PEUOBHH
3MIACHIOETHCS B OUTHIT APiIOHI KOHIEHTPOBAHI OOCATH, ajie MPH MbOMY HEOOX1TH1
cneriaabHO O0NaIHaHI MalAaHdWKH ), cTabum3arisa (IHKancyadmis abo iMMoO1Ti3amis
METaIiB, aje B pPEaJbHUX YMOBaxX JOCHTh CKIIQJHO 3MIHCHUTH  JOBTOTPUBAIY
IMMOOLTI3aITI0 3a0pYyTHIOIOYMX PEUOBHH); MpPOMETaTypriiiHoro oopodka (s JaHOTO
MeTOAy 3a0pyJHCHHMHM TPYHT HEOOXIJHO BHBO3MTH Ha CHCMIANIBHO 0O0JIaHaHI
maiinarurkn). JlaHi MeTOIM Takox € ZO0CHTh noporum (100-350 $ Ha ounmenss 1 M
TPYHTY) Ta T€X MOXYTh MPUBOIUTH A0 BTOPUHHOTO 3a0pyAHEHHS TPYHTIB.

CrabuIbHICTh 1 MPOAYKTHBHICTh TEXHOTEHHO 3a0pY/MHEHUX TPYHTIB 3aJIC)KHTh,
OKpIM i1 aHTPOTIOTEHHOTO (paKTOpa 1 HASBHOCTI B HAX JAOCTATHIX KIJTBKOCTEH KUTTEBO
HEOOXITHUX POCIIMHI PyXOMHUX (OpM MaKpo- 1 MIKPOCIEMEHTIB, TaKOX BIJ
IHTEHCUBHOCTI  OIOJIOTIYHMX TMPOIIECIB, BIMOOPAKEHHAM AaKTUBHOCTI SIKHX €
1HTeHCHUBHICTH BUAUICHHS CO,, AKICHUH 1 KITBKICHUH CKJIa] MIKPOOHOTO yTPyTMOBaHHS
Ta aKTUBHICTh IPYHTOBUX (pepMeHTIB. [lOCHTh TMHAMIYHWMH 1 TIBUIKO PEaryrOuuMu
HAa TOKCHYHY [0 BaXKHX MeETaliB Ta HA(TOMPOAYKTIB KOMIIOHCHTAMH €
MIKpOOpPTaHi3MH. 3a0pyJHEHHS BaXXKUMH MeTajJlaMu Ta  HadTOmpomyKTaMu
MPU3BOANTL JO0 3MCHIICHHS 3arajlbHOi YHCEIBHOCTI Ta BHAOBOTO PI3HOMAHITTS
MIKpOOPTaHi3MiB. XapakTep TOKCHUYHOI i BaXKWX METalB Ta HA(TOMPOAYKTIB Ha
AKTUBHICTh TPYHTOBHX (DEPMEHTIB 3aJICKWTH, HACAMIIEPE/, B BUAY METaly, HOTO
BAJICHTHOCTI, ()OPMH BHECEHUX CIOJIYK (OKCHAM, COJI), iX PO3UMHHOCTI 1 TPUBAJIOCTI
BIUTMBY, a TaKOX BHU3HAUAETHCA THUIIOM TPYHTY, BMICTOM TyMyCy H MEXaHIYHHM
CKJIaJIOM.

CremmdiuHo0 0COOIMBICTIO 3a0PY/THEHHS TPYHTIB BAXKKHUMH METAJIaMU € JTyXKe

HU3bKA IMBHJKICTH CAaMOOYHITCHHS TPyHTy. [I[0 CTOCYy€ThCSA CBUHITO, TO HOTO



HaJMIPHUI BMICT y IPYHTI MPU3BOJANATDH J0 3MEHINCHHS KUTBKOCTI Ta PI3HOMAaHITHOCTI
I'PYHTOBHX MIKPOOIOIICHO3IB.

Takum ymHOM, y3arajbHIOIOUW JITEPATypHI JaHl MOTPIOHO BIA3HAYWTH, IO B
yMOBaX BOEHHUX fiii B YKpaiHl, Ha TPYHTaX 13 CEPEIHBOIO Ta BUCOKOIO TOKCHUYHICTIO,
MOCIB CUTBCHKOTOCTIOIAPCHKUAX KYJIBTYP MOKJIUBE JIUIIIE TIC/ISA TPOBEICHHS OUNIICHHS
teputopli. [lonepenHbo mepea MOCIBOM CLITbCHKOTOCTIONAPCHKAX KYJIBTYP y TPYHT
HEOOX1JHO 3HEMIKOJWTH TOKCHUYHHM BINIMB MIKPOOIOJIOTIYHHMH TpEIapaTaMHu, IO
JO3BOJIATh TAKOX 3HU3UTH TOKCHYHICTH TPyHTY. KpiM TOro, B TpyHT HEOOXITHO
BHECTH MIHEPAJIbHI Ta OPTiHIYHI M00pwBa (sIKI HEOOXiAHI JUIsl AQHWX TPYHTIB),
MPOBECTH TIIyOOKYy OpaHKy. AJe JaHl THTaHHA NOTPeOyIOTh  ITOJAIbIINX
EKCTIEPUMEHTATLHUX JTIOCITIKEHb .

3aragom geski HaykoBil [10-18] BkazyloTh, 1O TPUCKOPUTH TIPOIEC
3MEHIIICHHS (PITOTOKCHYHOCTI TPYHTY MOXIIABO TIJITXOM THOKYJIAIT MIKPOOPTaHI3MIB
pi3HUX TPO(MIYHUX PIBHIB, BUKOPUCTAHHA OaKTEplaJibHUX MPEMapariB Ta TEXHOJOTIH
KOMITOCTHUX CHCTEM, BHECEHHSA MIHEPAIbHUX J00AaBOK a00 CTBOPEHHIO ONMTHMAJIbLHUX
YMOB JUIS PO3BHTKY MIKpOodUiopr 1 MIABUINEHHS ii OIONOTIYHOI aKTUBHOCTI
arpoTEeXHIYHUMH 3axoJaMu. Bce OUThIT MUPOKOTO HAMPAMKY HaOyBae BUKOPHCTAHHS
OakTepiaIbHAX TpenapaTiB  id  1HTeHCH(IKamis TPOIECiB OYHCTKH TPYHTY.
Bukopucranas GionpenapaTiB € HalHOLIbII €KOJOTIYHO 0€3MEYHUM METOIOM OUYHCTKH,
ajie Majio AOCHIIKEHUM HAChOTO/THI.

Oco0nuBO  aKkTyaJIlbHUM THTAHHAM € BUKOPUCTAaHHSA TPOOIOTHKIB IS
BIIHOBJICHHS TEXHOTEHHO 3a0pymaHeHHMX 3eMenb. [loTpiOHO BiAZHAYWTH, IO TPH
BCHOMY KOMITJIEKCI METOJIB BIAHOBJICHHA TEXHOTCHHO TMOPYIIEHUX 3E€MEJb, IO
HAaBOJMTHCSA Yy HAyKOBIH JITEpATypl, MATAHHS BUKOPUCTAHHA O10JOTIYHUX METOJIB,
30KpeMa MPOOIOTHYHHUX TPEMapariB, /UTSl OYUIICHHS TPYHTIB BIJ] BAaXXKUX METAIIB,
HaGTONPOAYKTIB, MIKpOOIOJOTIYHOTO 3a0pyAHEHHS, € Ha ChOTOJHI HEAOCTAaTHBHO
BUBUCHUMH.

Takum umHOM, TIOCTa€ HEOOXIHICTD Y MOJAIBIIHAX AOCTIKCHHIX 010JI0TTUHUX
METOMIB, 30KpeMa MPOOIOTHYHUX TMpEenapariB, Ui BIJHOBJICHHS TEXHOTEHHO
3a0pyTHCHUX 3€MeJIb BHACHIJOK BOEHHHMX [iii Ha YKpaiHl Ta TOBEPHEHHS iX Y

rocriogapcbkuii  o0ir. Ile moTpeOye oOTpyHTYBaHHS Ta EKCIEPUMEHTAIBHOTO



JTOCTIKEHHST  €()eKTHUBHOCTI ~ BHKOPWUCTAHHS  MPOOIOTHYHMX  TIPEmapariB K
1HHOBAITIMHUX €KOJIOTOOPIEHTOBAHUX METO/IIB OUMINEHHS Ta BIAHOBJICHHS TEXHOT'CHHO
3a0pyTHCHUX TPYHTIB. BHBUEHHS [aHOTO THUTAHHS JO3BOJIUTH YAOCKOHAIATH
KOHIIENTYaJIbHI TIJIXOAHM IMOJ0 peami3amii eKojioro 0e3meyHoi MOACHl OUHMCTKH Ta

BITHOBJICHHSI TEXHOTEHHO MOPYIIEHUX 3€MeJTh B yMOBAX BOEHHUX i Ha YKpaiHi.



PO3/I1J1 2. OUUCTKA TEXHOT'EHHO 3ABPYJHEHUX
ATPOIIEHO3IB BHACJIIJIOK BOEHHUX I

Bracmaok BoeHHUMX A1l HA TEPUTOPIi YKPAiHK TOCIBHI TUIONT CKOPOYYIOTHCA, 10
MOYKE BWKJIMKAaTH CBITOBY TPOMOBONIBYY Kpu3y. BuHWKae moTpedba B MaKCHMAITLHOMY
3aJIydeHHI 3eMeNlb B CIIbCHKOTOCTIOAAPChKHAN 00T Ha TepuTopli YKpaiHu 3 METOIo
3a0€3MEUEHHST  €KOJIOTIUHOI Ta TPOMOBONBYOI  OE3MEKH, CTanoro (hyHKIIOHYBAHHS
arpoeKocucTeM. Y TOW e 4Yac, 3HaYHa YaCTHHA AapOIICHO3IB, TPHAATHUX IS
BUPOIIYBAHHS CUTHCHKOTOCTIONAPCHKOI MPOAYKITi, 3a3Hana TEXHOTEHHOTO 3a0pyTHEHHS
BHACIIIJIOK BOEHHMX i HAa Ykpaifi. [Ipu mpoMy, K 3a3HauarOTh BITYM3HSHI JIOCIIHAKH
[1], ocHOBHUME 3a0pyNTHIOIOUAMH PEUOBMHAMHM, SIKI HAJXOMATh B TPYHT BHACIIIOK
BOEHHUX JIIF Ta BIUTMBAIOTH HA TPOIOBONIBIY OS3IEKy € HaTOMPOIYKTH Ta BayKKI METAJIH.
Kpim TOTO HaBKONO JIOKATEHUX MICITh 3a0pyAHEHHS TPYHTY 1CHY€ HeOe3neka 3a0pyaHeHHS
HABKOJIMIITHROTO CEPEIOBHIIA 32 PAaXyHOK MITpailli 3a0pyJHIOIOUNX PEUOBHH, 30KpEMa

BKKHX METAITIB Ta HA(TOIIPOAYKTIB.

2.1 JocaixzkeHHs] BILUIUBY T€XHOT€HHOT0 3a0py/IHEHHsI BHACJIII0K BOECHHUX
Al HA MOKA3HUKHU I'PYHTY arpoLeHo3iB

Tpeba BiA3HAUMTH, IO SIKIIO 30BHINIHI YMOBH JO3BOJIIIOTH TEPEHTH BAKKAM
MeTajlaM B TPYHTOBHM PO3UMH, 3 SABIAETHCA TpsiMa HeOe3meka 3a0pymHEHHS TPYHTIB,
BUHUKAE HMOBIPHICTh MPOHUKHEHHS iX B POC/IMHU, a TAKOXK B OPTaHI3M JIIOJAWHH 1 TBApHH,
AKI CHIOKHABAIOTH 111 pociuHn. Hebesneka 3a0pyiHEHAS TPYHTIB 1 POCHMH 3aJICKUTh. Bl
BUAY POCIHH, ()OPM XIMIYHHMX CIIOJIYK B TPYHTI, MPHCYTHOCTI €JIEMEHTIB MPOTHIOYNX
BIUTMBY BA)XKMX METAJIB 1 PEUOBHH, ITI0 YTBOPIOIOTh 3 HUMH KOMITJICKCHI 3’ €THAHHS, BIJ
nporieciB agcopOmi 1 aecopOIi; KUTBKOCTI AOCTYMHMX (PopM MWX METaB B TPYHTI,
IPYHTOBO-KJTIMAaTHUHUX yMOB. OTKe, HETAaTUBHUAN BIUIMB BAKKAX METAJIB 3AJICKHTH, TIO
CYTI, BIJT iX PYXJTMBOCTI, TOOTO pO3UMHHOCTI [2].

Baxkki MeTajm B OCHOBHOMY XapaKTEPHU3YIOTHCS 3MIHHOIO BAJICHTHICTIO, HA3HKOIO
POZUYHMHHICTD iX TUAPOOKCHIIB, BUCOKOIO 3IaTHICTIO YTBOPIOBATH KOMILICKCHI CIONYKH 1,
MPUPOIHO, KaTioHHOI (BOMpHOi) 3marHocTi [2]. Jlo (akTopis, MO CHpHUSIOTh YTPUMAHHS
BAKKHX METAJNIB TPYHTOM BITHOCATHCA. OOMIHHA aacopOIlis MOBEPXHI IIMH 1 TyMYCY,

(hopMyBaHHSI KOMIUICKCHHUX CIIOJIYK 3 TYMYCOM, aJICOpOIs IMOBEPXHEBA 1 OKIIHO3YBAaHHS



(pozumHsIOUl 200 TOTIMHAIOY1 3IaTHOCTI Ta3lB PO3UYMHEHUMH a00 TBEPAWMH METAJIAMHM )
T1JIPaTOBAaHUMH OKCHIAMH AIOMIHIIO, 3aj113a, MApraHiffo TOIO, a TakokK (opMyBaHHS
HEPO3UMHHUX CTIOYK, OCOOIMBO TPH BIHOBIICHHI [3].

[lig "ac excriepuMEeHTy 3 OIUHKH Jli BOXKWAX METANIB HAa TPYHT B SKOCTI TECT-
POCIIMHA BHKOPHUCTOBYBAJM MILCHUIRO 03uMmy (7riticum aestivum). Baxki meTanu B
IPYHT BHOCHJIM y BUDIIAM ametaris muHky 1 ceuHImo: (CH;COO),Zn 1 (CH;COO),Pb B
kounenTpartisx 2,0 I'JIK, To6to simnosiano Hakazy MO3 sig 14.07.2020 Ne 1595 «IIpo
3arBep/uKCHHS [ ITIEHIYHMX PENIAMEHTIB JIOMyCTUMOTO BMICTY XIMIYHHUX PEUOBHH Y
pynTi» [288] mpu nepepaxynky Ha cBuHenb (1) — 64 mr/kr (Banosuit BmicT), 3 HuX 12,0
Mmr/kr (pyximBa (opma), mpu mepepaxyHky Ha muHK (II) — 200 mr/kr (BaymoBmid BMICT), 3
aux 46,0 mr/kr (pyximmBa (opma, pyxnmBy (opMmy eleMeHTa BWIYYalOTh 3 IPYHTY
arerarHo-aMOoHIHHNM OydheprumM pozuntoM 3 pH 4.8). Jlaxi KoHIIEHTpaIlli B&XKKHX METaIIB
BIJIITOBIIAIOTh CEPEHHOMY PIBHIO 3a0pyaHeHHA TepuTopiii 3a manmvu OBCE Ha TepuTopii
Cxony Ykpaiau BHACTITOK BOEHHUX mii [1].

Jlocrmi g mpoOBOMMBCS 32 HACTYIMHOIO CXEMOKO: KOHTpOIbHI 3pasku (K); 3paskw, 1o
micTaTh HadronpoaykTu y po3mipi 2 [JIK (2000 mr/kr); 3pasku, 110 MICTATh UUHK (Zn);
3pasKH, Mo MICTATH cBUHEIH (Pb); 3paskm, 1110 mMicTsaTh cBuHES 1 MHK (Pb + Zn); 3pasku,
MICTATH CBUHEID, ITMHK 1 HadTonpoayktu (HIT + Me). Ocranne 00yMOBICHO THM, IO HA
TEPUTOPIi BOEHHUX i (hIKCYIOTh BUCOKI 3HAUEHHSI KOHIIeHTparii HadrompoaykTis (1500-
5000 mr/kT). B okpemi mocyauHu BUCAKeHO HAciHHA [ riticum aestivum (o 100 mir.).
3aKIaeHo YOTHPH AOCTIAHI AUISHKH 3 TPUKPATHUAM TTOBTOPEHHSM,

VY mporieci MPOBEACHHS €KCIEPUMEHTY OIIHIOBAIM MPOPOCTAHHS HACIHHS POCIIHH,
BUMIPIOBAJIM BHCOTY 1 MacCy HA3e€MHOI YaCTWHH, a TaK caMO JIOBKHHY 1 Macy KOPEHIB
pocIMH. Y Pe3ynbTari MPOBEICHHS SKCIEPUMEHTY OyJI0 BCTAHOBJICHO, IO KIJIBKICTh
HaCIHHS, TPOpoCMX Ha 7 n00y HaWMEHIA IPH KOMIDICKCHOMY 3a0py[THEHHI BaXKKHX
metamB Ta Hadrompoaykrie, ®E cranoBute 43% A  1pyHTY, 3a0pyIHEHOTO

Ha(TOMPOAYKTAMH 1 BAXXKUMHU MeTaiamu (puc. 2.1-2.2).

[MpopocTaHHs HaciHHA Ha 7 aoby, %

Niiia:



%

Puc. 2.1 - B HadTOMPOAYKTIB 1 BAXKKUX METAJIIB HA MPOPOCTAHHS HACIHHS

Triticum aestivum, % TIPOPOCIIOTO HACIHHS

rm

%
Puc. 2.2 - ®rtotokenuHoi epekT o mpopocTaHHs HACIHHAS POCIAH 1 Fiticum

aestivum, % OE

Iuak B AocmiKyBaHIH KOHIIGHTpAIll HAaWMEHINE IPHUTHIYYE PO3BUTOK POCIHAH
Triticum aestivum, Ha MO BKa3ye BIACYTHIN (itoedekt, skuii Menire 20% (HopMarnBHa
Bexka (itorokcnunoro edekry (OE) = 20% [4]). Tobro, Haitbuibe BIUIMBAE HA PICT
POCIIHH CTITHHA MPUCY THICTh BAKKAX METAJTIB 1 HATOTIPOIYKTIB.

Ha Bucoty nazemnoi wactuau pocive 1 riticum aestivum (Ha 14 no6y, puc. 2.3-2.4)
HAMOILIPIIMN HETaTUBHHUM BIUIMB TEX 3MIMCHIOIOTH HA(PTONPOMYKTH Yy KOMIDICKCI 3
BAKKMMH METAJIAMH, IO BUPAKAETHCS MakcuMaibHuM 3HadeHHsM OF = 40,0% (Buma 3a
CEPEHIO TOKCWYHICTH). [[MHK TIpM OKpeMOMy BIUIMBI HE 3MIHCHIOE (DITOTOKCHYHOTO
BIUTMBY HA BUCOTY pociuH [riticum aestivum, OE cknamae mpu OKpeMOMY BILUTHBOBI
muHKY 17% (BiACYTHSI TOKCHYHICTH). DiToTOKCHUHMN €(eKT MPH OKPEMOMY BILTABOBI
cBUHITIO ckimamae 22% (cepeaHs TOKCHUYHICTH), Hadrompomykris — 28% (cepemns

TOKCHYHICTB).

| POCIIUH, CM
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Puc. 2.3 - BB HaTOMPOAYKTIB 1 BAXKKHAX METAJIB HAa BUCOTY HA3€MHOI YaCTHHHU

pociuH Triticum aestivum - NOBXKUHA POCIIMH, CM
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Puc. 2.4 - By HaTOMPOAYKTIB 1 BAXKKUX METAIIB Ha JOBKAHY KOPEHIB
pociun 1riticum aestivum - GpiTOTOKCHIHOT ehekT, %o
Ha nosxwuny xopeHiB pociavn 7riticum aestivum Bcl 3a0pyqHIOBAYl BIUTMBAIOTH

nmo pisHOMY (puc. 2.5-2.6). Halimenie Ha KOpEHEBY CHCTEMY BIUTHBAE IMHK, OE =



21,0%. 3HagHO10 (DITOTOKCHYHICTIO BOJIOAIE TPYHT, 3a0pyAHEHUI BAXKKUMH METAJIAMH 1
Hadronpoaykramu (OE = 42,1%).

Ha wmacy Triticum aestivum pocimn 1riticum aestivum HETaTUBHUW BILUTUB
3MUCHIOITh HadTonpoaykTh 1 mwHK (puc. 2.7-2.8). Biamosimai 3nauenns ©OF
CTaHOBJIATH 27%, MO BKa3ye HA CepemHiO (hITOTOKCUYHICTH TPYHTIB 3 JTaHUMH BUAAMH
3a0pyaHeHb. DITOTOKCHYHICTh IO Macl HA3eMHOI YAaCTHHHU IO CBUHITO JICIIO HHXKYA 1
cknagae 23%.

Maca pocmun Triticum aestivum B 3pa3kax IPyHTY, 3a0pyJHEHHX CYMIIIIIIIO
meTame  (Zn+Pb) Ta cymimmmo wmetamiB 1 HAQTOMPOAYKTIB € HAWMEHIIOH,

(hiToToKCHUHICTH BIOBLAHO ckiaja 28% ta 34% (cepenHst TOKCHYHICTD).
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Puc. 2.5 - BB HaTOIMPOAYKTIB 1 BAXKKHX METAITIB Ha JIOBKUHY KOPEHIB POC/IMH

Triticum aestivum - TOBKAHA KOPEHIB

%
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Puc. 2.6 - BB HaTOMPOAYKTIB 1 BAXKKUX METAIB HA JOBKAHY KOPEHIB

pocnmH Triticum aestivum - (ITOTOKCHIHOT €heKT
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Maca nazemnoi vacmunu, 2

Puc. 2.7 - BrmuB HahTOIIPOAYKTIB 1 BAXKKHX METAITIB HA Macy HA3¢MHOI YaCTHHH

pocnuH 1riticum aestivum — wmaca, T
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Puc. 2.8 - BB HaTOMPOAYKTIB 1 BAXKKUX METaIIB HA MAcy Ha3eMHOI YaCTHHH
pociun riticum aestivum - pirotokcnaHoi edekt,%
ITo maci kopeneBoi cuctemu 3HaUHWHA (hiTOTOKCHUHOI edekT (26%, 23%, 27% 1
34%) wmatoth 1pyHTH, 3a0pynHeHi Hadronpoaykramu (HII), mmakom (Zn), Zn+Pb 1
cymimmno 3a0pymHioBadis Ta Hadronpoayktis (Met+HIT), puc. 2.9-2.10. Hmxuwit
(itorokcnunnii eexr (13%) Mo Maci KOpPEeHIB MPH BIUTMBOBI JaHWUX KOHIICHTPAITIi
ceurairo B 1pyHTI (2 [JIK) Moxke OyTH TMOB’sA3aHMI 3 aAKTHBAINEI0 METaOOII3MY,
KTITAHHOTO JIJICHHS 1 30UIBIIEHASM PO3MIPIB KINITHH Y BIMOBIIH HA IO CITAOKOTO 32

BEJIMUUHOIO cTpecy [9].
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Puc. 2.9 Brus HahTOMPORYKTIB | BAXKKUAX METaJIiB Ha Macy KOpPeHiB pociuH 1 riticum

aestivum - Maca KOpEHiB, MT
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Puc. 2.10 - Brums madTonpoayKTiB 1 BOKKHX METAJTIB HA Macy KOPEHIB POCTHH
Triticum aestivum - prroTokcmuoi edekt, %o
Haii0unpiy 9acTKy CyXoi pedOBHHH BHSBICHO B POCIIMHAX, SKI BHUPOCIH Ha
3pa3kax IPyHTY, 10 MICTATh HATONPOAYKTH, HAMEHIIIA B POCIMHAX, SKI BUPOCITH Ha
IPYHTI, 110 MICTATh CBHUHEIb. TakuM 4MHOM, HAPTOMPOAYKTH HE NAIOTh MOMITHBOCTI
poCIMHAM TIOTIMHATH JOCTAaTHIO KUTBKICTH BoJIOTM 3 IpyHTY. lle BiaOyBaeTbes
BHACJTIIOK YTBOPEHHS TUTIBOK HA(TOTPOIYKTIB HA TIOBEPXHI IPYHTY 1 POCITHH.
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BwmicT cyxoi peuoBuHH y pocauHax, %

B HajemHa YacTHHa POCAWH | H(][)FHPHd cUcTema poCAnH

Puc. 2.11 -. Buicm cyxoi pewosunu 6 pociunax Triticum aestivum npu

BUPOWYBAHHI Y TPYHMI I3 PI3HUMU 3A0pPYOHEHHAMU



Pesynmprary omiHkK (HITOTOKCHYHOCTI AUIAHOK 13 PI3HUMH BUJAAMH 3a0pyHEHb
pUBeIcHO Ha puc. 2.12. BeraHOBIEHO, M0 BUINA 33 CEPEIHIO TOKCHYHICTD 10 YaCTIT
MPOPOIIECHOTO HACIHHS Ta JOBXHHI KOPEHIB XapaKTepHA TUIBKW U JJISHKHA 13
CYMIIIIIIIO BAXXKAX METAIIB Ta HAPTOMPOIYKTIB, YC1 1HIIN 3Pa3KA XapaKTEPU3YIOThCA
CEPEMHBOI0 TOKCHUHICTIO, OKPIM JAUIAHOK 13 3a0pyJAHCHHSAM IUMHKY (TI0 dYacTill
OPOPOLICHOTO HACIHHA Ta JOBXHWHI KOPEHIB) Ta CBUHIO (IO Bark KOPEHEBOI

CUCTEMH ) 1A AKUX (PITOTOKCHUHICTD ckiana meHie 20%.

QF, %
45 Buma 3a cepeanio
TOKCHYHIGED
40
35
30 epeaHsl TOKCHYHICTE
25
20 :H
15 ‘ H ;
10 i H
5 ;
0
YacTka JI0BMKMHA CXOA]B, CepeaHs Bara HasemHoi  Bara kopeHesoi
NPOPOLLEHOTO m JIOB}KMHa YaCTWH, T CUCTEMM, T.
HaciHHA, % KOPEHIB, CM.

EHMN mZn mPb mZn+Pb mWZn+Pb+HMN

Puc. 2.12 - Omiaka (hiTOTOKCHIHOCTI TPYHTY TIPH PI3HKAX 3a0pYTHEHHAX HA

OCHOBI BUPOIIyBaHHS 1Fiticum aestivum

Takum uwHOM, TOCTAaE HEOOXIAHICTH Y PO3POOICHI KOMITIEKCHHUX METOIB
OYHMCTKH 3€MEJTh, IO 3a3HAIOTh TEXHOTEHHOTO BIUIMBY BOEHHHWX i, 3 METOIO
BIJTHOBJICHHS JTAHUX TEPUTOPIHA Ta TOBEPHEHHS 1X Yy TOCTONAPCHKUX OOIr y KOHTEKCTI
3a0€3MeUeHAs €KOJIOTTYHOI, TIPOMOBONIBYOT O€3MEKW PETIOHY Ta CTBOPEHHS CTaAX

AI'POCKOCHUCTCM.



2.2 DiTOTOKCHYHA OL[IHKA BUKOPHUCTAHHS OIOJIOTIYHHX METOAIB OYHCTKH
IPYHTIB  CiJIbCBKOTOCMOJAPCHKOI0 TMPU3HAYEHHS], 3a0pyJHEHUX BHACJIII0K
BOCHHHX i

JIns BW3HAUCHHS MOXKJIMBAX TUIAXIB peMemiarii TpyHTy, 3a0pyaHEHOTO
BHACIIIOK BOEHHUX J1H BOXKKUMHU METaJlaMy Ta HAQTOMPOAYKTaMH, TIPOBEICHO HUZKY
nocmmie. Jlns excmpec-TecTiB (DITOTOKCHYHOCTI BUKOPHUCTAHO 1Fiticum aestivum.
Croci0 3acHOBaHMI Ha peakilii JOCTIIHOT KyJbTypH Ha BHECEHHS B IPYHT PI3HUX
3a0pynHtoBadiB. lle mM03BOJIsE BHUSBUTH TOKCHYHY a00 CTUMYNIOIOUY MIF0 THX YH
iHmmX pedouH [500]. Ounimenns 3a0pyAHEHOTO TPYHTY TPOBOIUIOCS O10JI0TTYHUMH
METO/aMH, BUKOPUCTOBYIOUH TpobioTuk Sviteko-Agrobiotic-01 (posseaennst 1:10,
HOpMa BHeceHHs pobouoro po3puHy 100 j/ra BIAMOBIAHO MOMEPEAHIX TOCIIIKEHB
[290]). TTopiBHSIHHSA GiOMETPUYHUX TIOKA3HUKIB 1 Fiticum aestivum Ha 3pa3kax IPyHTY
710 1 TICS OYMCTKHA TPoOIoTUKOM Sviteko-Aepobiomux-01 (nani dikcyBamucs Ha 7
100y micisl OYUIICHHS ) PUBEACHO Y Tadm. 2.1,

Tabmuis 2.1
biomeTpruHi MOKa3HUKHK 3pa3KiB IPYHTY, 3a0pyAHECHUX BAKKUMH METATAMH
HaGTONPOYKTAMH, JIO 1 T¢I 010JIOTTYHOT OUMCTKH 3a JOTIOMOTOIO MPOOIOTHKY

Sviteko-Aepobiomux-01

Yacmxka HHosocuna Cepeons Baea Baea
Bapianmu npopouerno2o cxo0is, 006IHCUHA Hazemnoi Kopenesor
Hacinua, %o cM KOpenie, cM. yacmun, 2 cucmemi, 2.
/o bionociunoi ouucmku 3a 00noMoz010 POdGIOMUKY
K 89 15,1 11,2 2,98 1,1
HIT 69 10,9 7,6 2,18 0,81
Zn 74 12,5 8,9 2,17 0,84
Pb 70 11,8 8,6 2,29 0,95
Zn+Pb 60 10,3 1,9 2,15 0,8
Zn+Pb+HII 51 9,2 6,5 1,98 0,72

Iicaa bionoziunoi ouucmru 3a 00nOMozo10 npodiomuUKy

K 95 16,8 11,8 3,12 13
HIT 90 15,5 10,8 3,02 1,08
Zn 84 14,5 10,1 2,71 1,02

Pb 80 14,1 10 2,64 0,98




Zn+Pb 77 13,1 9,6 2,5 0,93

2 2

Zn+Pb+HIT 82 13,8 10,1 2,54 0,97

Bcranosneno, mo y pe3yabTaTi BUKPUCTAHHSA MPOOIOTHYHOTO TIpemapary
Sviteko-Aepobiomux-01 wa HakOlLem  3a0pyaHeHomy  rpyHTI  (Zn+Pb+HII)
MOKPAIeHAS OlOMETPUUYHWUX TMOKA3HWUKIB y TIOPIBHAHHI 3 HEOUYHINICHUM TPYHTOM
ckimajgo: Ha 61% mo mpopociomy HaciHHIO, Ha 50-55% 10 J0OBXKHHI CXOMIB Ta
TOBXWHI KopeHiB, Ha 28-30% mo maci Ha3eMHOI YaCTHHU Ta KOPEHEBOI CHCTEMH.
Takox Ha HaWOUTIRIT 3a0pyIHEHOMY TPYHTI TOKPAIICHHS OlOMETPHUYHWUX MOKA3HUKIB
cknano 86-92% Big urcToro KOHTPOHO. ToOTO, AKIMO MOTIPIICHHS JaHUX TTOKA3HUKIB
Ha 3a0pyaHEeHOMY TPYHTI ckjiano 33-43% y mOpiBHSAHHI 3 YACTHM KOHTPOJIEM, TO Ha
OUYHUIIEHOMY TPYHTI JaH1 MOKa3HUKH MOT1piiIvcs Tiibku Ha 7-10%.

Pesymprati  OmHKKA  (PITOTOKCHUHOCTI JO 1 TICHS peMemiarii TpyHTy
npoOloTHUHUM TipenapaToM Sviteko-Agrobiotic-01 (1:100 po3BeneHHs) pUBEACHI Y
Tabmmi 2.2.

Takum dYwHOM, Yy pE3yNbTaTi TPOBEACHOI OI10JOTIYHOI OYHMCTKHA IPYHTY
npoOloTHYHUM TIpemnaparom Sviteko-Agrobiotic-01 (po3senenus 1: 10) 13 pizaumMu
3a0pyTHCHHAMH (BOXXKUMH MeTajgamMu Ta HadTompoaykramu) (hITOTOKCHUHICTD YCIX
3paskiB cknaynia MeHmie 20% 3a GlOMETpUYHUMH TIOKa3HUKaMu 1riticum aestivum,
T00TO (P1TOTOKCHUHICTH BiACYTHS (puc. 2.13).

Kpim Toro, y pesynapTaTi OYHWCTKM KOHTPOJBHOTO 3pa3ka Ta 3pas3ka,
3a0pymHEHOTO  HATOMPOMYyKTaMW  CIOCTEPITAETHCA  3HAUHE  TMOKPAIICHHS
O10METPUYHMX TOKA3HWKIB 1riticum aestivum. 1le MOXHA TMOSACHUTH TOKPAIICHHAM
MIKpOO10JIOTIYHOTO TIEHO3Y IPYHTY Y Pe3yibTaTli BHECCHHS mMpoOioTuky (po3aur 4), a
TaKOXK TWUM, M0 HAPTOMPOAYKTH BHUCTYMAIOTh CEPEAOBUINECM O KUBJICHHS IS
MPOOIOTHYHUX MIKPOOPTaHI3MIB, TOMY MPH iX HASABHOCTI 30UTBITY€THCS €(PEKTUBHICTD

Jii IPOOIOTHKIB.

Tabnuuga 2.2



®diTorokcwuHni ePEKT 3pasKiB IPYHTY, 3a0PyTHECHUX BAXKKUMH METATIAMH

HaGTOMPOYKTAMH, JIO 1 T¢I O10JIOTTYHOT OYMCTKH 32 JOTIOMOTOIO MPOOIOTHKY

Sviteko-Aepobiomux-01

Yacmxka HHosorcuna Cepeons Baea Baea
Bapianmu npopouerno2o cxoois, % 008IHCUHA Hnaszemmnor Kkopenesor
nacinus, % Kopenie, % | wacmun, % cucmemu, %o.
/o bionociunoi ouucmku 3a 00nomMozorw npodiomuUKy
HII 22,47 27,81% 32,14 26,85 26,36>
Zn 16,85 17,22" 20,54% 27,18% 23,64”"
Pb 21,35 21,85% 23,21% 23,15 13,64"
Zn+Pb 32,58% 31,79% 29,46 27,85%" 27,27
Zn+Pb+HIT 42,70 39,07% 41,96 33,56°" 34,55%"
Iicaa 6ionociunoi ouucmKu 3a 00NOMO2010 RPOBIOMUKY
K -6,74% -11,26 -5,36 -4,70 -18,18
HIT -1,12 -2,65 3,57 -1,34 1,82
Zn 5,62 3,97 9,82 9,06 7,27
Pb 10,11 6,62 10,71 11,41 10,91
Zn+Pb 13,48 13,25 14,29 16,11 15,45
Zn+Pb+HII 7,87 8,61 9,82 14,77 11,82

T+ p P T ki T T Kk T .
- (PITOTOKCHYHICTD BIACYTHS; © - cepenHs (pITOTOKCHYHICTD, ~ - (PITOTOKCUYHICTD BHUINA 32
4% o . o o .
CepenHIO; = - HEraTUBHUH (ITOTOKCHUHUH e(eKT, sSIKUH BKa3y€e Ha MOKPAILIEHHS OlOMETPHYHHX
MOKA3HHKIB.
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Puc. 2.13 — Ominka ditotokcrmaHocTi TPYHTY (%) TpH pi3HAX 3a0pyTHEHHASX HA
OCHOBI BUPOIIyBaHHS 1 Fiticum aestivim TIcIist HOTo O10JI0TTYHOI OYHUCTKH 3a TIOTIOMOTOIO

npobioTuky Sviteko-Aepobiomur-01

JIns po3yMiHHA MExaHI3My n1i MpoOIOTHYHWX TPEnapaTiB Ha 3a0pyAaHIO0Ul
PEUYOBMHHM y TPYHTI, MPOBEACHO BH3HAYCHHS BMICTY BAXKKHX METajiB (BaJlOBOTO
BMICTY Ta pyxomux (opm) Ta HaADTOMPOAYKTIB MO 1 TICAA OlOJIOTIYHOI OYUCTKA
npobioTukoM  Sviteko-Aepodiomuk-01 'y TpPbOXKpPATHIA MOBTOPIOBAHOCTI 3a
meToaukamu JICTY 7832:2015, ICTY 4770.2:2007, ISO 11504:2017 y akremuToBaHiit
naboparopii  arpoekosoriuHoro  MoHiTopuary  ITJIAY. Pesynprarm  mocmmpkeHb
npeACTaBIieHo y Tadmui 2.3.

Tabnmwa 7.3
Pesynbrary KUTbKICHOTO XIMIYHOTO aHAI3Y BMICTY 3a0pYIHIOIOUNX PEUOBHH
710 1 THCTIst O10JIOTTYHOT OYMCTKY TPYHTY 32 JOTIOMOTOIO MPOOIOTHKY Sviteko-

Aepobiomux-01

Minsmka Konyenmpayis 3a6pyontorouix Konyenmpayis 3a6pyoutoouux pevosiin
PEYOBUH 00 OYUCHIKU, M2/K2 RICTIsL OYUCIIKU, M2/K2
HIT Pb Zn HIT Pb Zn
HIT - 2000+8,7 - - 850+2,8 - -
Banosuit | - - 220,0+4,5 | - - 218,8+2,8
BMICT
Zn Pyxoma | - - 46,2+1,8 - - 17,8+0,6




dopma

Basosuii | - 64,044,2 ; 63,513 ]

BMICT

Pyxoma | - 12,10,7 - 42+0,1 -
Pb dopma

Basiosuii | - 629+3.8 | 2181458 |- 62.8£3.5 216,863

BMICT

Pyxoma | - 132405 | 449+1,1 |- 51407 16,4+0.8
Zn+Pb dopma

Banosuit | 1950£10,7 | 64,8425 | 222.1£3.6 | 680457 | 64.1£3.1 220.8+42

BMICT

Pyxoma 12,5£0,8 | 47,2+1,0 5.3+0 4 18,10,7
Zn+Pb+HIT | dopma

[IpumiTka: * — CTATUCTUYHO JOCTOBIPHA PI3HUL BITHOCHO YOPHO3EMy 3BHUalHOTO, p < 0,05.

3a pesynabpTaTaMu XIMIYHOTO aHAJI3Y TPYHTY 3 PI3HUMH 3a0pYTHEHHAMHA BAKKUX
MeTaIiB 1 HaTOMPOAYKTIB O 1 TICHSA OUYACTKH MPOOIOTHYHUM TIpenaparom Sviteko-
Agrobiotic-01 (1:10 po3BeaeHHs) BCTAHOBJICHO:

- mpoOIOTHYHI TIpenapaTtd y pe3yabTaTi OUMCTKH TICHS 7 AHIB 3MEHIIYIOThH
BMICT HaQTONMPOAYKTIB y 2-3 pa3u, MpH IIbOMY BMICT Ha(TOMPOAYKTIB CTAE MEHIITUM
'K Ta mounHae CTUMYJTIOBATH PICT Ta PO3BUTOK POCIIHH;

- Y Pe3yIbTaTl OYUCTKH BAIOBHM BMICT BAXKKHX METAJIB HE 3MEHIITYEThCS, Y TOM
xe vac ix pyxoma ¢opma 3MeHmyeTbes y 2-3 pasu ta crae menmoro ['JIK. Ile
MOSICHIOE 3MEHITICHHS (PITOTOKCHYHOCTI TPYHTY TICIS OYHUCTKH MPOOIOTHKOM, aiKe
POCITMHHA MOXKYTh BOWpATH 3 MPOIYKTAMHU >KUBJICHHS TUTBKHA PyXoMil (hOPMH BaKKHX
MeTaiB. TakuM 9MHOM MOYKHA KOHCTATyBaTH, IO MPOOIOTHYHI TIPpEenapaT MPOBOISThH
IMMOOLTI3AII0 BOKKUX METANIB, TEPEBOMATH iX y HEAOCTYIHI I POCTHH (HOpMH,
TAM CaMHUM 3HWKYIOYH (PITOTOKCHUYHICTH TPYHTY Ta 3a0e3Meuyroud MPOJ0BObUY
0e3neKy MPOIYKTIB XapuyBaHHS.

Ha mactymHOMYy €Tar mpoBEISHO OMIHKY OlIOMETPHUYHMX ITOKA3HHKIB [riticum
aestivum a0 1 TCasA peMemianii ITPyHTY 3a JTOTIOMOTOI0 TEXHOJIOT11, 3aIPOITIOHOBAHOT Y
po3aum 3: mpoOioTmuHMM TpemaparoMm Sviteko-Agrobiotic-01 (1:10 po3BeneHHS

no3ot0 100 n/ra) ta CIIB xornentpamieto 900 n/ra (tadn. 2.4).

Tabnuua 2.4




biomeTpruHi MOKa3HUKK 3pa3KiB IPYHTY, 3a0PyAHECHUX BOKKUMH METAJIAMH
HaTOMPOYKTAMH, JIO 1 ¢TI O10JIOTTYHOT OUMCTKH 3a JOIIOMOT'0I0 TTPOOIOTHKY

Sviteko-Agrobiotic-01 Ta CI1B

Yacmxka HHosocuna Cepeons Baea Baea
Bapianmu npopouerno2o cxo0is, 006IHCUHA Hazemnoi Kkopenesor
HacinuA, %o cM KOpenie, cM. yacmun, 2 cucmemi, 2.
Mo bionoziunoi ouucmku 3a oonomozoro npodiomuxy ma CIIB
K 89 15,10 11,20 2,98 1,10
HII 69 10,90 7,60 2,18 0,81
Zn 74 12,50 8,90 2,17 0,84
Pb 70 11,80 8,60 2,29 0,95
Zn+Pb 60 10,30 7,90 2,15 0,8
Zn+Pb+HII 51 9,20 6,50 1,98 0,72

Ilicna éionoziunoi ouucmru 3a 0onomozoro npobiomuxy ma CIIB

K 97 17,2 12,1 3,41 1,40
HII 92 16,8 11,5 3,20 1,20
Zn 91 15,2 11,3 3,05 1,15
Pb 90 15,3 11,2 3,00 1,16
Zn+Pb 90 15,1 11,1 3,00 1,12
Zn+Pb+HII 89 15,3 11,3 3,02 1,15

2

VY pesynbTaTi BUKPUCTAHHS MPOOIOTHYHOTO Tpemapary Sviteko-Agrobiotic-01
ta CIIB BCTaHOBJIEHO HACTYIIHE:

1.  Ha xonTpomi (3 He3a0pyTHEHUM TPYHTOM) YaCTKa MPOPOCTOTO HACIHHS
30uTpIITacs Ha 9% (TIpW BHKOPUCTaHHI camMoro mpobioTuky — Ha 6%); MOBKWHA
CXOMIB Ta KOpeHiB 30umbmmiaacs Ha 8-13%; mMaca Ha3eMHOI YaCTHHW Ta KOPCHIB
30umpIIIacs Ha 14-27% y mOpiBHAHHI 3 UACTAM KOHTPOJIEM.

2. Ha 3pasky 3abpyaHeHoMy HadTOMpPOAyKTaMHU: dYacTKa MPOPOCTIOTo
HaciHHS 30uThImiacs Ha 3% y MOpIBHSHHI 3 uyucTAM KOoHTponem (Ha 37% vy
MOPIBHSAHHI 13 3a0pyJIHCHHM 3pa3koM HadTOMPOIYKTAMH), TOBXKHHA CXOMIB Ta
KopeHiB 30uTbImIacs Ha 3-11% y mopiBHAHHI 3 YUCTHUM KOHTposneMm (Ha 54-55% y
MOPIBHAHHI 13 3a0pyAHECHUM 3pa3koM HA(TOMPOyKTaMH ), Maca Ha3eMHOI YaCTHHH Ta
KOpeH1B 30unbimmiaacsa Ha 7-9% y mOpiBHSAHHI 3 YUCTUM KoHTpoJjiem (Ha 43-60% y

MOPIBHAHHI 13 3a0pyAHECHUM 3pa3KoM HAPTOMIPOYKTAMH).




3. Ha s3pasky 3abpyaHeHOMy IIMHKOM: 4YacTKa IPOPOCIIOr0 HACIHHS
30uTpIIIacs Ha 2-5% y TOpIBHSAHHI 3 YACTHM KOHTposieM (Ha 28% y TOpiBHSIHHI 13
3a0pyTHCHUM 3pa3KOM ITMHKOM ); JOBJKWHA CXOJIIB Ta KOpeHiB 30umpmmiacs Ha 0,6-1%
y TIOPIBHSAHHI 3 4YWUCTUM KOHTpojeMm (Ha 32-35% y mopiBHSAHHI 13 3a0pyIHEHUM
3pa3KoM IIMHKOM);, Maca HA3eMHOI YaCTHHW Ta KOpeHIB 30umbmmiacsd Ha 2-4% y
MOPIBHSAHHI 3 YUCTUM KOHTposeM (Ha 43-54% y mopiBHSAHHI 13 3a0pyTHCHAM 3pa3KOM
IIAHKOM).

4. Ha 3pasky 3a0pyaHeHOMY CBHHIIEM: UYacTKa IPOPOCIOr0 HACIHHS
30upIIITacs Ha 1% y MOpiBHSIHHI 3 YMCTHM KOHTposieM (Ha 35% y TOpIBHSAHHI 13
3a0pyTHCHUM 3pa3KOM CBUHIIEM ), JIOBXKHWHA CXOJIB Ta KopeHiB 30uibmmiaca va 0,1-
1% y mopiBHsAHHI 3 YUCTHM KOHTposieM (Ha 37-42% y TMOpIBHSIHHI 13 3a0pyIHEHUM
3pa3KoOM CBHHIIEM ), Maca Ha3eMHOI YaCTWHH Ta KopeHiB 30umbmmmiacs Ha 0,6-5,0% y
MOPIBHSAHHI 3 YACTUM KOHTpoJjieM (Ha 36% y mopiBHSAHHI 13 3a0pyAHEHHM 3pa3KoM
CBHHIICM).

5. Ha 3pa3ky 3a0pyaHeHOMY CBHHIIEM 1 ITHHKOM: YacTKa MPOPOCIIOTO
HaciHHS 30uThImiacs Ha 1% y mopiBHSHHI 3 YHCTHUM KoHTposieM (Ha 58% y
MOPIBHAHHI 13 3a0pyHEHUM 3pa3KOM CBHUHIIEM 1 I[IMHKOM), JOBXKHHA CXOJIB Ta
KOPEHIB 3HAXOJWJIacd Ha PIBHI YKUCTOTO KOHTPOJtO (30uismmmmacst Ha 49-63% vy
MOPIBHSAHHI 13 3a0pyAHEHUM 3pa3KOM CBHHIIEM 1 IIMHKOM ), Maca Ha3eMHOI YaCTHHH Ta
KOPEHIB 3HAXOJWJIacd HAa PIBHI YKUCTOTO KOHTPOJtO (30uibmmwtacst Ha 45-62% y
MOPIBHSHHI 13 3a0pYAHECHUM 3Pa3KOM CBUHIIEM 1 ITTHKOM ).

6. Ha maiiGinem 3abpyaaeromy TtpyHTI (Zn+Pb+HII) mokpamenns
O10METPUYHMX TIOKA3HWKIB CKJIAj0. YacTKa MPOPOCITIOTO0 HACIHHA 3HAXOMWJIAcid Ha
piBHI uHCTOrOo KOHTpomo (Ha 86% y TOpiBHSAHHI 13 3a0pyIHEHHM 3pPa3KOM
Zn+Pb+HII); nosxwuHa cXxo1B Ta KOPEHIB 3HAXOAMIACS HA PIBHI YHCTOTO KOHTPOJIIO
(301mpmmacsa Ha 81-82% y mopiBHSAHHI 13 3a0pyaHeHnM 3paskoMm Zn+Pb+HII); maca
HAa3eMHOi YACTHMHHM Ta KOpeHIB 30umblmyiaci Ha 1-4% y TIOPIBHSHHI 3 YHUCTHUM
koHTpoJsieM (30uthmmiacs Ha 57-80% y moOpiBHAHHI 13 3a0pyJHEHUM 3pa3KOM
Zn+Pb+HII).

TakuM 4YWHOM BCTAHOBJICHO, IO BCl 3a0pyAHEH! AUISHKA TPYHTY TICIIA

peMemianii XxapakTepu3yBaucs O10METPHYHHUMH IOKa3HUKAMHM 1Friticum aestivium, siKl



Oy Ha piBHI a00 KpaluMH 3a YHCTHH 3pa3ok. BceranomneHo, mo nHassHicTh CIIB
JOJATKOBO 30arauye TPYHT MIKPO- 1 MaKpOSJIEMEHTaMH, € JKEPEIOM KUBJICHHS I
MPOOIOTHUHKMX MIKPOOPTaHI3MIB Ta CTHMYJIIOE 301IBIICHHS IHTCHCUBHOCTI OUHINECHHS
TPYHTY, TIO3UTABHO BILTUBAE HA O10METPUYHI TTOKA3HUKH POCITHH.

PesynpTaTi omiHKH (DITOTOKCHYHOCTI IO 17iticum aestivum 10 1 MCIISA peMeaiarii
IPyHTy TipoOloTHuHMM mpenapaToM Sviteko-Agrobiotic-01 (1:10 po3BeneHHs 103010
100 n/ra) Ta CI1B xoumnenTpartiero 900 ni/ra mpuseaeni y tadm. 2.5.

Tabmums 2.5
diTorokcnuHnid ePEKT 3pasKiB IPYHTY, 3a0pyTHECHUX BAXKKUMH METAJIAMH
HaGTOMPOYKTAMH, JIO 1 TICIIsI O10JIOTTYHOT OUMCTKH 3a JOIIOMOT'0I0 TIPOOIOTHKY

Sviteko-Agrobiotic-01

Yacmxka HHosorcuna Cepeons Baea Baea
Bapianmu npopouerno2o cxoois, % 008IHCUHA Hnaszemmnor Kopenesor
nacinus, % Kopenie, % | wacmun, % cucmemu, %o.
o bionoziunoi ouucmku 3a donomozoio npodiomuxy i CIIB

HIT 22,47% 27,81% 32,14% 26,85 26,36
Zn 16,85" 17,22" 20,54%" 27,18% 23,64%"
Pb 21,35%" 21,85% 23,21% 23,15 13,64"
Zn+Pb 32,58" 31,79 29,46™ 27,85% 27,27
Zn+Pb+HIT 42,70*" 39,07* 41,96”" 33,56 34,55%

Iicia 6ionoziunoi ouucmKu 34 00NOMO2010 HPOBIOMUKY
K -8,98" -13,91* -8,04" -14,43% 27.27"
HIT 337" -11,26* 2.68" -7,38" -9,09%
Zn 225" -0,66" -0,89" 235" 4,54
Pb -1,12* -1,32% 0" -0,67" -5.45%
Zn+Pb -1,12* 0" 0,89 -0,67" -1,82"
Zn+Pb+HII 0" -1,32% -0,89* -1,34" 4,55

T . . . ki . . Kk . .
- (PITOTOKCHUYHICTD BIACYTHS; © - cepenHs PITOTOKCHYHICTD, ~ - (pITOTOKCHYHICTH BHIIA 32
4% o . o o .
CepenHIO; = - HEraTUBHUH (ITOTOKCUUHUH e(peKT, STKUH BKa3ye Ha MOKpaIeHHs OlOMEeTPHUYHHX
MOKA3HHKIB, ~ - HA PiBHI KOHTPOJIO.

Takum dYwHOM, y pE3yNbTaTi TPOBEACHOI OI10JOTIYHOI OYHMCTKHA IPYHTY
npoO1oTHUHUM Tipernaparom Sviteko-Agrobiotic-01 (1:10 possenenns aozoto 100 n/ra)
ta CIIB konnenTtpartiero 900 ni/ra 13 pi3HUME 3a0py THEHHAMY (BaXKKUMHU METajlaMH Ta

HadrompoaykTamMu) (PITOTOKCHYHICTH yCIX 3pa3kiB  cknama Menme 20% 3a

O10METPUYHUMU TIOKa3HUKaMu 17iticum aestivum, TOOTO (PITOTOKCHUHICTD BIJICYTHS.

Kpim Toro, y pe3yapTari OYHCTKA CHOCTEPITAEThCS 3HAUHE TOKPAIECHHS



O10METPUYHHMX TOKA3HWUKIB TFiticum aestivum. TakuM YMHOM BHUKOPWUCTAHHS CYMIIII
CIIB Ta mpo0ioTHKY B PEKOMEHIOBAHHMX J03aX HE TUIBKH OYMINAE TPYHT BIiJ
3a0pyTHEHHS BHACJIJOK BOEHHHMX 1M, ajie 1 BiAOYBA€ThCSA JOJATKOBE 30araucHHS
T'PYHTY HEOOXITHUMH MaKpO- 1 MIKpOeIIEMEHTaMH, TOOTO BIIOYBAETHCS MiKHUBICHHS
TPYHTY HEOOXITHUMHU pPEYOBUHAMH, KPIM TOTO BIACYTHI PHU3WKH MOTAAaHHS
3a0pyJHIOIOUHX PEUOBHH Y CLIIBCHKOTOCIIONAPCHKY MPOAYKIIIIO, TOOTO 3a0€3Meuy€eThCs
MPOIOBOJIbYA Ta CEKOJIOTIYHA Oe3leKka Ta CTaIWid PO3BUTOK arpOEKOCHUCTEM,
320y THEHUX BHACIIITIOK BOEHHUX 1 HA YKpaiHi.

Jlaawii BHCHOBOK € OCOOJIMBO BXKJIMBHAM Y TOMY CEHCI, III0 BHACIIOK BOEHHUX
T JTOCHTh BA)KKO BH3HAYUTH HACHIJKH Ta TEPUTOPIi, SAKI MOCTPakAaId BHACIIIOK
BOEHHUX mii. ToMy BHKOPWCTaHHA 3ampOMOHOBAHOI TEXHOJIOT  JO3BOJISE
MIHIMI3yBaTH MOKJIMB1 PU3UKH HACEJICHHIO B/ 3a0py AHEHHS arpoIleHO31B HABITh TIPH
HEBM3HAUCHUX J03aX Ta MICIIX 3a0pyIHECHHS TPYHTY, a TaKOX IDKABATH TPYHT
HEOOX1THUMHU AOOPUBAMU, Y TOHW Yac sK (DJIHAHCOBI MOXJIMBOCTI arpapiiB B yMOBax
BOEHHUX [} € HEBEINKI, a TOMY JOIUIBHHM 1 aKTyaJIbHAM € TaKOX MIHIMI3aIlli BUTpAT
Ha yI10OpEHHS TPYHTY.

Jlns po3ymiHHA MexaHi3mMy mii mpoOiotmunmx mpenaparie Tta CIIB Ha
3a0pyHIOIOYl PESYOBHMHH y TPYHTI, Ha HACTYITHOMY €Talll MPOBEICHO BH3HAYCHHS
BMICTY BaXXKHAX METAJIIB (BAJIOBOT'O BMICTY Ta pyXoMux (opm) Ta HATONMPOAYKTIB 10
1 Tricst O10JI0T1YHOI OUMCTKH Y TPHOXKPaTHIHM MOBTOPrOBAHOCTI 3a Metoankamu JICTY
7832:2015 [430], ACTY 4770.2:2007 [433], ISO 11504:2017 [429] y akremuTOBaHIA
nabopaTopii arpoekoIoriaHOro MOHITOpHHTY [T/IAY.

Pesynwraru nociimkeHp npeacTaBieHo y Tadi. 2.6.

Tabmura 2.6
Pesynsrary KiIbKICHOTO XIMIYHOTO aHAI3Y BMICTY 3a0pYTHIOIOUMX PEUOBHH
70 1 THCTIst O10JTOTIYHOT OYMCTKH IPYHTY 3 IOTIOMOTOIO TIPOOIOTHKY Sviteko-

Agrobiotic-01 Ta CI1B

Jinsamka

Konyenmpayis 3a0pyontorouix
PeYOBUH 00 OYUCIIKHU, M/K2

Konyenmpayis 3a6pyoutoouux pevosin

RICTsL OYUCIIKU, M2/KS

HII

Pb

/n

HII

Pb

Zn

HII

2000+8.7

81143,5




Baiosuii | - ; 220,0+4.5 |- ; 2193%2.1
BMICT

Pyxoma | - - 462+18 |- - 15,2409
Zn dopma

Bayiosuii | - 64,042 ; 62,811 ;
BMICT

Pyxoma | - 12,120,7 - 3,903 -
Pb dopma

Baiosuii | - 62,9438 | 2181458 | - 62,153 .2 217142
BMICT

Pyxoma | - 132405 | 449411 |- 4,6+0.8 13,1205
Zn+Pb dopma

Banosuii | 1950£10,7 | 64.842.5 | 222.1£3.6 | 68057 | 63,8+2.4 211435
BMICT

Pyxoma 12,5£0,8 | 47,2410 4.8+0,6 14,9407
Zn+Pb+HIT | dopma

IIpumiTka: * — CTATUCTUYHO JOCTOBIPHA PI3HUL BIIHOCHO YOPHO3EMy 3BHUANHOTO, p < 0,05.

TakuM umHOM BCTAHOBJICHO, MO BUKOpHWCTaHHS TpodioTnky Ta CIIB y
PEKOMEHIOBAHUX J03aX  JUIS OYWUCTKA 3a0pyJHEHOTO TPYHTY TICiAsS 7 JHIB
3MEHIIYIOTh BMICT HAQTOMPOAYKTIB y 2-4 pasm, npu mpomy CIIB He 30U1BIIyE iX
BMICT, a HAaBIAK¥W 3MEHIYE Y TIOPIBHSHHI 3 BUKOPUCTAHHAM camMoTo mpobioTuky . 1le
MOSICHIOETHCS  1HTCHCUBHUM BUKOPHWCTAHHIM TPOOIOTHYHUMH MIKPOOPTaHI3MaMH
HapTONMPOAYKTIB y CBOiK >kuATTEAIsUIBHOCTI. Kpim Toro CIIB, BkiIouae BakiuBi
MIKPO- 1 MAaKpOEJIEMEHTH, K1 HEOOX1H1 /I JKABJICHHS TPYHTOBOTO MIKPOIICHO3Y Ta
caMUX MIKPOOPraHi3MiB TPOOIOTHKY, a TOMY BHCTYIA€ KaTajll3aTOPOM OUYHCTKH.
Bwmict pyxoBux ¢GopM BaXKAX MeETaliB TMPH BHKOPUCTAHHI 3aPONOHOBAHOI
TEXHOJIOTH] OYMCTKH TAKOX 3HAYHO 3MEHINYETHCS Yy TOPIBHSIHHI 3 BUKOPUCTAHHAM
OJTHOTO MPOOIOTHKY, IO TEXK TMOSICHIOETHCS TMOCHICHHSAM aKTHBAIli MIKpOOHOTO
IIEHO3Y Yy TPYHTI Ta iMMoOUTI3aIii pyxoMux (HOpM BaXKKUM MeTamiB. TakuM YUHOM
MOXHA KOHCTATyBaTH, IO 3aMpPONOHOBAHA Yy PO3ALII 4 TEXHOJOTIS BUKOPHCTAHHS
CIIB y mo31 900 5/ ra Ta nmpo6iotnunmx npenapatiB y x031 100 i/ra (10% possenenns)
AK OCHOBHOTO J00pWBA JO3BOJIAE HE TUIBKH TMIKABHTH TPYHT HEOOX1THUMH
PEUYOBMHAMH, aji¢ 1 OYHUCTUTH TPYHT BHACTIJOK BOEHHUX i, TaKUM YHHOM
320€3MEUNTH CKOJIOTIUHY Ta TIPOIOBOJIbYY O€3MEKY, CTAINi PO3BUTOK arpOCKOCUCTEM,
K1 TIOCTPAYKIAJTA BHACIITIOK BOEHHUX 1 HA YKpaiHi.

Takum uymHOM BCTAHOBJICHO €(EKTHBHICTh BUKOPUCTAHHS MPOOIOTHUHUX

npenapariB Ta CIIB y pexkoMeHJOBaHMX J03aX I 3HWKECHHS (PITOTOKCHUHOCTI




arporieHo31B, K1 3a0pyTHECHI BaXXKAUMH METajlaMHA Ta HA(PTOMPOIyKTaMH BHACIIIOK

BOEHHUX [ HA YKpaiHi.



PO3JILI 3
EKOJIOT'O-EKOHOMIYHA OIIHKA BUKOPUCTAHHSA
MMPOBIOTHUYHHUX MPEMAPATIB TA CYITYTHBO-IIJIACTOBOI BOIH ITPU
OUUILIEHHI AI'POIIEHO3IB, 3ABPY/IHEHUX BHACJIIJIOK BOEHHUX
JIT1 HA YKPAIHI

3a pesyabTaTaMH IIPOBEACHOT OIIHKH 11010 BUKOPHUCTAHHS TEXHOJIOTTi OUHUCTKH
IPYHTIB CLICHKOTOCIIOAAPCHKOT0 TPHU3HAYCHHS, 3a0pYJIHCHHX BHACIIJIOK BOEHHHX
i 3a AOMOMOTrOr0 cyMmimm mpobioTuky Sviteko-Agrobiotic-01 (1:10 po3seneHHs
no3or0 100 n/ra) ta CIIB xonmentparmiero 900 m/ra 3a XIMIYHAMH TOKa3HUKAMHU
IPYHTY Ta (PITOTOKCHYHHUM €()EKTOM BCTAHOBJICHO il €(EKTHBHICTh 32 CKOJIOTTUHUMH
kputepismu (Hopmatusu [ JIK, pitoTokcnunicTs). Y TO# ke ac B ymoBax (hiHAHCOBOT
KpH3W arpapiiB mpud BOEHHOMY CTaHI B YKpaiHI IOCTa€ HEOOXIAHICTh BUBUCHHS
€KOHOMIYHOI €(EKTUBHOCTI 3ampPONMOHOBAHHMX METO/IB, a TaKOX OITHMI3aIisa
€KOJIOTIYHUX Ta EKOHOMIYHWX KPHUTEPIiB MJI BU3HAUEHHA HAWOUTHIT €(EKTHBHHUX
pillieHs Juia 3a0€3MEeUeHHs MPOJOBOJIBUOI Ta EKOJOTTYHOI O€3MeKW Ta CTajioro
(yHKITIOHYBAHHA arpO€KOCHUCTEM 3 ypaxXyBaHHSM BHUMOT 3akoHy Ykpaiau «lIpo
30epeKeHHST TPYHTIB Ta OXOPOHY iX POMIOUYOCTI», MbKHapomHoi kouBeHmli OOH
«bopoTrba 3 omycTenOBaHHS Ta MOCyXaMMW» TOIIIO.

JIOMIIBHICTh  KOXHOTO  arpoOTEXHIYHOTO TMPUHOMY  TOSACHAIOTHCA — WOTO
€KOHOMIYHOIO OINHKOI0. [IpoBeneHo ananiz eKOHOMIYHOI €()eKTUBHOCTI BUPOIIYBAHHS
03UMOI TIIICHUITI B YMOBAaX BOEHHUX M1i Ha YKpaini (Tabn. 3.1) Ha 0CHOBI MOAEITEHOTO
EKCIICPUMEHTY (32 pe3yjpTaTtamMu JlabopaTropHOro jgocmiay y Jaboparopii
arpoekonoriugoro Mouitopuary [IJIAY). Ilpu 1mpoMy, BpaxoByIOUHM pe3yJbTaTH
7a00paTOPHUX TOCHIIKEHb MO OlOMETPHYHMM TOKa3HWUKaMU Ha [riticum aestivum,
€KOHOMIYHA OIIHKA TPYHTYBAIACS HA PA/Il TIPATYIICHb:

- BPaxOBYIOUH pPE3YJbTAaTH OIIIHKH Ha HAWOUTbII 3a0pyaHEHOMY JIOCIHII
(Zn+Pb+HII, 3abpynunenns na pisai 2 ['JIK), 30kpema 111010 3HWKEHHA 010METPHIHAX
noka3HukiB Ha 33-42% (y ToMy dMCIl MO YacTiil mpopocioro HaciHHA — 42%),
ypOXaWHICTh HA 3a0pyAHEHIN AUISHIN TpuiiMaeThess HKYo0 Ha 30% (HadTiprimit
BApIaHT) y MOPIBHAHHI 31 3BUUaHUM TPyHTOM ((hoHOBE 3a0pyAHHHS, 0€3 TOJATKOBUX

arpoOTEXHIUYHUX 3aX0/IIB);



- BPAaXOBYIOUH pe3yJbTAaTH peMemialli 3a JOmOMOTOK MpoOIoTHKY Sviteko-
Agrobiotic-01 (po3senenns 1: 10), ypoxaifHICTh Ha OUHIIEHOMY TPYHTI TIPOOIOTHKOM
npuitmMaeThes HUxKI0I0 Ha 10% y mopiBHsAHHI 31 3BHYaiiHUM ((POHOBUM) TPYHTOM (HE
3a0pynHeHUM, 0€3 TOAATKOBUX arpOTEXHIYHUX 3aXOiB);

- Ha OCHOBI MPOBEACHOTO JOCTIAY OINHKH OIOMETPHUHHMX TOKAa3HHKIB Ha
Triticum aestivum micns ouucTku Sviteko-Agrobiotic-01 (1:10 po3senenus mo3or0 100
a/ra) ta CIIB konnentpariero 900 n/ra 3pobieHe MPUITYTICHHAS, MO0 YPOXKAWHICTB
MiCIAs OYMCTKH JIAHOIO CYMINIIIO CKJafge B cepennbomy Buine Ha 10% (Ha HeE
3a0pyTHEHOMY TPYHTY 0€3 TOAATKOBUX arpOTEXHIYHUX 3aXO/IB).

Tabmums 3.1
ExoHomiuHa Ta eHepreTHUHA e(PeKTUBHICTh BUPOIIYBaHHS [ Fiticum aestivum Ha

3a0pyMHCHHUX 3eMJIIX TIPH PI3HUX METOAAX iX peMemiamii*

ITokaznuku Ha 1 ra Bapiantu
KonTponb IIpobioTuk, CIIB nosoro 900
(3abpynuenuii) | 100 n/ra (10% | n/ratmpobioTuk
PO3BEICHHS) (100 n/ra, 10%
PO3BENCHHS)
YpoxkaltHiCTb, 1T 27,9% 35,8* 43 8%
BapricTts yposxkaro, TpH. 27900 35800 43800
Bupobuuui BuTpaTH, rpH 14854,4 17320,9 184449
Uucruii mpudyToK, TpH 13045,7 18479,1 25355,1
PenTabenbHicTh, % 87,8 106,7 137.5
Enepreruuni 3atpatu, MJx 17989,91 19913,5 20405.4
Eneproemkicts npoaykuii, MJIx 45900,5 58897.4 72058,9
Koedimient €HEepreTU4HOL
e(peKTUBHOCTI 2,6 3,0 3,5

* - MOJEJIBbHI JaHL

AHaJ3 €KOHOMIYHOI €(EeKTHBHOCTI BHUPOIIYBAaHHS O3WMOI TMIIIECHUIN HA
3a0pyTHEHUX TPYHTax IIOKAa3aB, IO HAWOLIBII BHCOKI ii MOKAa3HWKH OTPHMaHI Ha
BapiaHTi, A¢ 3actocoByBam cymim CIIB Hopmoro BHecenHs 900 ji/ra Ta mpobioTHK
Sviteko-Agrobiotic-01 (100 n/ra, 10% posseaenns). Yuctuii mpubyToK y AaHOMY

BapiaHTi ckiamae 25355,1 rpu, penrabenpricTh 137,5%, Tom sk Ha 3a0pyaHEHOMY



KOHTPOJIl  BI/IMTOBITHO 130457 tpu., 87,8%; mpu oO0poOIll TPYHTY CcaMuM

npobiotukom  Sviteko-Agrobiotic-01 (1:10 possenenns) — 18479,1 rpu., 106,7%.

TakuM  dYHHOM  €KOHOMIYHUMH  pPO3paXyHKaMH  BCTAHOBJICHA  JONUIGHICTD
Bukopuctanaa cymimi CIIB 900 n/ra ta mpoGiotmky y mo3t 100 n/ra (10%
PO3BE/ICHHA) Ha 3a0pyTHEHUX 3e€MJISIX BHACIIITOK BOEHHUX JIIH.

EdexTnuBHICTE BHUKOPUCTAHHS 3alMpOMOHOBAHOI CyMIITl Ha 3a0pyAHEHHX
arporieHO3ax TaKOK BU3HAYAJacsd HAa OCHOBI €HEPTETHUHOI OMIHKHU (ToaaTok B, Talu.
8.8). 3okpema, KEE naitBummii Ha mocmimai, ae Bukopuctano CIIB HOpMoiO BHECEHHS
900 ni/ra Ta mpobGiotuk Sviteko-Agrobiotic-01 y no31 100 n/ra (10% po3senenns), axuit
ckiaB 3,5, y To# yac Sk Ha KOHTPOJHOMY 3a0pyTHEHOMY TPYHTI BIH CKJiaB 2,6, mpu
OYHUCTINl TPYHTY camMuM mpoOioTukoMm Sviteko-Agrobiotic-01 — 3,0. Takum dmHOM,
X04ua EHEPreTHYHI 3aTpaTd B A0CHial 3 BukopuctanHsam cyminn CIIB wopmoro
BHeceHHs 900 m/ra Ta mpobiotuky y m031 100 si/ra (10% po3BeneHHs) € HAUBUTIUMHA
(trabnm. 3.2), y TOH e Wac camMe y JaHOMY BaplaHTl CIOCTEPITaeThCA HAWOIBIIA
BPOXKAMHICTh Ta HAWBHUINWN KOCSPIMIEHT eHepreTHuHoi edekruBHOCTI — 3,5 110 Ha 0,9
OlIpIIIe, HIXK Ha KOHTPOJI 1 Ha 0,5, HI’K MPpH 3aCTOCYBaHHI caMoro mpod1OTHKY.

Tabmuis 3.2
bioenepreTnuna orinka supontysaHHs 1 ra Triticum aestivum Ha 3a0pyTHEHUX

3eMJISIX TIPH PI3HUX METOAaX iX pememamii*

CxnanoBa Kontposnb CIIB 900 n/ra CIIB 900 n/ra+mpobioTuk

CYKYITHOI (100 n/ra, 10%
eHeprii PO3BENCHHS)

Of 15686.7 174384 17885.5

Of 265,89 28825 32422

0/ 2037.32 2186,81 2195.7

Bevozo 17989.91 1991346 2040542

* - MOJEJIBbHI JaHL

VY Toit xe vac, moTpiOHO BpPaxOBYBATH, IO B CyYaCHMX YMOBAaX, 30KpeMa IMpH
301BIIIEHH] 320pY THEHHSA TepUTOPli YKpaiH! BHACTIAOK BOEHHHX MiH [ 1], OCHOBHUM €
HE MakcuMmizaris mpuOyTKiB B arpocdepi, a ¢GopMyBaHHS CTaOUTPHUX arpoOCHCTEM,

320€3MeUCHHS €KOJIOTIYHOI Ta TTPOIOBOIBYUOT Oe3mekn TepruTopii. OHIEIO 13 BAXKITUBUAX



HAyKOBWX 3a/a4, fAKI BHPIMIYIOThCA Yy JaHOMY JAHCEPTALIMHOMY JTOCIIHKEHHI, €
3MCHIIICHHA TEXHOTCHHOTO 3a0pyJaHEHHS Ha  CUIbCHKOTOCIOMAPCHKl  YT1JIs,
BITHOBJICHHS TPYHTY B1J 3a0pyJHEHHS, CIPUYMHEHOTO BOEHHUMHU MIISIMA HA TEPUTOPI]
VYkpaiau. Tomy e(eKTHBHICTH 3alPOIIOHOBAHOI TEXHOJIOTI BITHOBJICHHS TEXHOTCHHO
3a0pyTHEHHUX arpoIicHO3IB Ma€ TaKOX OINHIOBATHCS 3 €KOJIOTIYHOI Ta COMiaabHOI
TOYOK 30Dy, aJiKe 30€PEKECHHS AKOCTI ITPYHTY € OCHOBOIO SIK MTPOIOBOJIBUOT OE3MEeKH —
AKOCT1 CITBCHKOTOCTIONAPChKOI MPOAYKINI Ta il KUIBKOCTI, TaK 1 EKOJIOTIUHOT —
3710pOB’ sl HACEJICHHS 3arajoM.

Takum uMHOM B YMOBAxX PO3MOBCIOIKEHHS TMTPUHITUIIIB 1 17€0JI0T1i 1IHHOBAIIHHO1
€KOJIOTOOPIEHTOBAHOI MapaJWTrMA Ha BCIX PIBHAX YMPABIIHHS, 00’ €KTUBHOK YMOBOIO
peami3aiii TEXHOJOTIi BIIHOBJICHHS TEXHOTCHHO MOPYIIEHUX arpoIieHO31B BHACTIIOK
BOEHHUX JIH B YKpaiHl € BpaxyBaHHS {1 EKOHOMIYHOI Ta €KOJIOTIUHOI €(DEKTUBHOCTI Ta
BUOIp HAWOUTBII ONMTUMAJBHOTO IUIAHY 3aXOJIB  BIJIHOBJCHHA Ha OCHOBI
MYJIbTH(YHKITIOHAJIEHOI ONTHMI3aIlli €KOJOTIYHUX Ta ESKOHOMIYHHX KPUTEPIiB [9].

MeTtoa KOMITIEKCHOTO BHOOPY €(EKTUBHUX PIMICHb MOA0 BITHOBJICHHS
TEXHOTEHHO TOPYIICHUX TEXHOTCHHO TOPYIICHWX arpolleHO31B BHACIIIOK BOEHHUX
niii B YKpaiHi, Ma€e BKITIOYATH CYKYTHICTh HACTYITHUX TT1XO/TIB:

— po3po0Kka MOKITUBUX CIICHApPIiB BIJHOBJICHHS TEXHOTEHHO TOPYIICHUX
arporeHO31B BHACIIIOK BOEHHUX MK B YKpaiHi I BUALICHOI TEPUTOPI;

— po3po0Ka MoeTamHoOro TIaHy iX peai3aii;

- BU3HAUCHHS HEOOXITHUX BHUTPAT Ta PECYPCIB I MOXIMBUX CXEM
BIIHOBJICHHS TEXHOTCHHO TMOPYIICHUX arpoleHO31B BHACTIAOK BOEHHHX I B
VYkpaiHni;

— BU3HAUYCHHS €KOHOMIYHHX Ta €KOJIOTTYHUX KPHUTEPIiB, iX ONMTHMIZAIIA,

— BHOIp ONTHUMAIBHOTO BapiaHTy CXEMH IS BIJHOBJCHHS TEXHOTEHHO
MOPYIICHUX arpoIeHO31B BHACHIIOK BOEHHUX AiH B YKpaiHi.

[Ipu 1mpomy, BUOIp ONTHMAJBHWX PIMICHDb IMIOAO BIAHOBJICHHA TEXHOTCHHO
MOPYIIEHUX arpoIleHO31B BHACIIIOK BOEHHUX MM B YKpaiHl MOXJIMBO 3/1HCHIOBAaTH
Ha OCHOBI ONTHUMI3AIl]l Y3araJilbHIOIOYHUX KPHUTEPIiB OIMIHKH €(EKTHBHOCTI JAHO1
CUCTEMH. Y3arajbHeHHMM EKOHOMIYHMM KpuTepieM (}) € MiHIMIZais 3arajibHuX

BUTPAT Ha TMPOBEACHHS poOOIT MO PeKyJbTHUBAIlli Ta peMemiamnii TEXHOTEHHO



MOPYIICHUX 3€MeNbh Ta MakKCHUMI3allidl OTPUMaHHS mTpuUOYTKy Bl peajizamii
CLIIbCHKOTOCIIOIAPCHKOI  MPOAYKIN 3 TEPHTOPIi, IO OYHIIMAETHCA. EKOIOrTdHHM
KpuTepieM e(PEKTUBHOCTI TPUUHSATTSA PIMIEHb TIOA0 BIHOBJICHHA TEXHOTEHHO
MOPYIICHUX 3€MEINTb CIThCHKOTOCTIONAPCHKOTO MPU3HAYEHHS BHACIIIOK BOEHHHX Mii
Ha YKpaiHi € MIHIMI3AIlA €KOJIOTO-€KOHOMIYHOTO 30WTKY 3a 3a0pyIHEHHS MTOBKLLIA,
AKUH BlAOOpakae dYacTKy 3MEHIIECHUX EKOJOTIYHMUX BTpaT 4Yepe3 3MCEHIICHHS
3a0pyMHEHHS JOBKILIS, y TpotroBii dopmi. [Ipw mboMy BHpOITYBaHHS Ta peaizaiis
€KOJIOTIYHO  0e3MmeyHoi  CUThCHKOTOCTIOMAPCHKOI  MPOMYKINI HAa  BITHOBJCHUX
TEPUTOPIAX JTO3BOJISE OTPUMYBATH JOMATKOBHUM MPHOYTOK BiJ MOBEPHEHHS 3€MENb Y
rOCTOIapChKU 00IT.

Takum uynHOM, peamzarisa Oyab-IKUX 3aXO/IB IOAO BiAHOBICHHA TEXHOTCHHO
MOPYIICHUX arpoIleHO31B BHACIIIOK BOEHHUX AN B YKpaiHi moTpedye omrmmizaiii
€KOJIOTTYHUX Ta EKOHOMIUHHUX KPUTEPIiB €(PeKTUBHOCTI iX peanizalili, mo Ha IepIomy
eTari motTpedye YiTKOTO OOTPpyHTYBAHHS POOIT Ta pO3paxyHOK BHTpPAT.

Biamosimao no Iloctanosu KMV «llpo 3arBepmxennsa [lopsaky Bu3HAuCHHS
MKOAW Ta 30WTKIB, 3aBAaHMX YKpaiHi BHACHIOK 30poiHoi arpecii Pociiichkoi
®enepamii» (Big 20 6epesns 2022 poky Ne326) ta « MeTonuky BU3HAYCHHS KO Ta
30WTKIB, 3aBAaHWX 3eMeabHOMY (GOHAY YKpaiHM BHACIIAOK 30poiHOI arpecii
Pociiicekoi ®eneparii» (Hakaz MinarpomnomiTHKA Ta MPOAOBOILCTBA YKpAiHA BIJ
18.05.2022 p., Ne295), a Ttakoxk Hakazy MiHicTepcTBa 3aXWCTy JTOBKULIA Ta
npupoaHUX pecypeiB Ykpainm Big 4.04.2022 poxky Nel67 «Metoawka BU3HAYCHHS
PO3MIpY HIKOJW 3aBJAHOI 3€MJIl, IPYHTaM BHACIIIOK HAA3BHYAMHUX CHUTYyaIli Ta/adbo
30poitHOi arpecii Ta Oo#oBMX mAifi mia dYac Ali BOEHHOTO CTaHy» MPOBEACHO
pO3paxyHOK 30MTKY 3a 3a0pyaHeHHs 1 ra TpyHTY BaXKMMH MeETalaMH Ta
HadrompoaykTamMu (mpu BMICTI 3a0pyaHrotounx pedosuH Ha pisHl 2 ['JIK) Ta
HaBeJeHo y Tabm. 3.3.

Tabmuis 3.3
Po3paxyHOK €KoJIOTO-€KOHOMIYHOTO 30UTKY 3a 3a0py/IHEHHS IPYHTIB BHACIIIOK
OOMOBHX JIHI0 Ta MICIA MICIIS iX OYMCTKHA 3aIPOTIOHOBAHOIO TEXHOJIOTIEI0



2EE|ls . . | ; B g
o 'EE-‘E(O%O WEEE‘Q =X ESISI,E’ISI:%
: B | Z55|zSE |Egsbs |83, FEETSE:
g = |EE2|8824082F. |T585ESE8ES
- > | 28Z|5E8255 ks |§2E2E5Egz e
= > ~HS|2ESEEsERS |SSBELIEHSES
o 5 Exs|EccR5E228Fe |Eazod8dEsecE
g o |E2SS g 5HECZEES |58s82E|%=zf35¢%
= = S % |8 g E 8EE£§ 82%85@%?5?8
= S |SZ2E|EE£8 |329Er |8 F3lf58Es
S ~ | EEEB|Eg5 [6T°EQ 5 &°8gpg
o) E5E|58 & E 2 © = 25 2
ZER T - 5
Pospaxynox 3a6pyonenoi oinsnku (koumpons), na 1 ea
Hadgmonpooyxmu,
P 664200 1,5 3,39 | 10000 4 3 54000
Csuneys, P> 664200 1,5 3,39 | 10000 4 3 54000
Lunk, P 664200 1,5 3,39 | 10000 4 3 54000
Cymapnuii po3mip
Pui.zae. = 0,5 % 996300
(Pm1+Pm2+Pm3)
Pospaxynox ouuwgenoi oinsnxu npobiomuxom, na 1 2a
Hadgmonpooyxmu, STI5 3FRs
P 1176433 | 1,1** 3,39 10 000 I* 3
1,1 5773,333
Csuneys, P> 1176433 3,39 10 000 1 3
1,1 5773,333
Lunx, P,; 117643,3 3,39 10 000 1 3
Cymapnuii po3mip
Purzae. = 0,5 % 176465
(Pm1+Pm2+Pm3)
Pospaxynox oumnyenoi oinsiku npodiomuxom ma CIIB, na 1 ea
Hagpmonpooyxkmu, sk
P 1631832 0,1 3,39 10 000 1 3 61483
Ceuneyw, P> 16318,32 0,1 3,39 10 000 1 3 61483
Lunx, P,; 1631832 0,1 3,39 10 000 1 3 61483
Cymapnuii po3mip
Pui.zae. = 0,5 % 24477 48
(Pm1+Pm2+Pm3)

* — 3MEHOICHO 10 1, BPaxOBYIOUM PE3YJIbTATH AHANI3Y BMICTY BAKKHX METANIB Ta HA()TONMPOIYKTIB MICII OUMCTKH,
ycepenreni mani 2 I'JIK no oumctrm, 0,50 JIK micis oumctku ** - 3MeHmeHo 10 1,1 BpaxoByroUM pe3yibTaTH OLIHKH
(piTOTOKCHIHOCTI, BIUMB 3a0pyIHCHHS 3MEHIIHBCA 10 70% y TOPIBHAHHI 3 KOHTponem; *** - smenmeno mo 0,1
BPaXOBYIOUM PE3YJILTATH OIIHKH (DITOTOKCHYHOCTI, BIUIMB 3a0PYJHCHHS BIACYTHIH Y MOPIBHSIHHI 3 KOHTPOJEM; **** -
JIaHi BIATIOBITHO PO3PAXYHKIB BUTPAT HA OUHUIICHHS, MOMIICHUX HA KiJBKICTh 3a0py HCHS.

[lpakTiune BHpOBa/KEHHA OyIb-AKWX 3ax0/IB MOTpeldye omrmmizaiii

[3].

[TpoBenena onTumizaris €KOJIOTIYHMX Ta C€KOHOMIYHHMX KpuTepiiB (puc. 3.1) misa

arpoeKOJIOTIYHAX Ta CKOHOMIYHUX KpUTEpIiB edeKTUBHOCTI iX peami3aiii
3aMPOMOHOBAHMX TEXHOJIOTIH BIJHOBJICHHA TEXHOTCHHO 3a0pyJTHEHHX 3EMEIb
CUThCHKOTOCTIONAPCHKOTO TPU3HAYCHHS BHACHTIOK BOEHHHUX i Ha YKpaidi y

MOPIBHSHHI 13 1ICHYIOUOIO CHTYAI€l0  (KOHTPOJb, BITHOBIIOBAIbHI 3aXOH BIJICYTHI).



3a eKOJIOTIUHHWH KPUTEPId BU3HAUYCHO PO3MIP 30WTKY 3a 3a0pyaHEHHSA TPYHTIB Ha
miomy 1 ra, TpH, 32 CKOHOMIYHHMM — 4YHCTHH JOXIT B peamizarii

CLIIbCHKOTOCIIONAPCHKOI MpoayKinii Ha miomm 1 ra, rpH.

V OO 1200000

V—min
E—min

400000

00 200000

_________________________________________ o

el e—— e ————p U 0

Puc. 3.1 - OnTumizamis €KOJOTTYHUX Ta EKOHOMIYHUX KPHUTEP1iB €(h)eKTUBHOCTI
3aMPOTIOHOBAHMX 3aXO01B PEKYJIFTHBAIII] Ta peMeialili TEeXHOTEHHO 3a0pyHEHOT
TEPUTOPIi CLIIBCHKOTOCIIONAPCHKOr0 NPU3HAUYCHHS BHACIIIOK BOEHHHUX JIIH

(#a o — 1 ra)

Sk BumHO 3 puc. 8.6, Touka () - MaKCUMaJbHUM ONTHMYM €KOJOTIYHOTO 1
€KOHOMIYHOTO KpHTEpIt0 ePeKTUBHOCTI peam3arii 3axomiB. Biacranp a (Biamosimae
0a30BOMY CIICHApII0 — KOHTPOJIb, 0€3 OUMIICHHS) € HAWIAIbIIOI BlJ ONTHMYMY Y
MOPIBHSAHHI 3 BIACTAaHAMW b (BIATIOBIZAE CIEHAPIIO OYMCTKHA MPOOIOTHKOM) Ta €
(BIAMOBIAAE CIIEHAPIIO BIMHOBJICHHS cymimimo npobdiotuky ta CIIB). Bpaxoytouw,
mo BiacTadb ¢—0 MOXHA 3pOoOWTH BHCHOBOK, IO CIICHApi BIAHOBJICHHS 3a
nomomoroto cymimi CIIB Ta mpo6ioTuky € OuIbII ONTUMAJIBHUM Yy TOPIBHSHHI 3
KOHTpOJIbHUM. KpiM TOTO, BpaxoBYIOUM TOJIOBHI TPHWHIMIKA CTAJOTO PO3BUTKY, a
TaKOXX TOJIOKEHHs, BigoOpaxeH1 y pesomorni ['enepamsaoi Acam6iei OOH Ne70/1
Bix 25 uepBHsa 2015 poky «IleperBopeHHsT HAMIOTO CBITY: MOPSAOK ACHHWHA B Tay3l
cTayioro po3BuTKy Ha miepion 10 2030 poxy», Ykasi [IpesuaenTta Ykpainu Ne722/2019
poky «lIpo Ilum cranmoro po3sutky Ykpaiam Ha mepioa mo 2030 poky», y cucrtemi

BIJIHOCHH JIFOJICTBA Ta TMPHUPOAN BHU3HAYCHO TMPIOPUTETHICTH EKOJOTIYHUX Ta



COITIAJIbHUX KPHUTEPIiB HAJ €KOHOMIYHHUMHU. BHUXOASYM 3 I[Or0, OCHOBHOKO ITIHHICTIO
CyCHUIbCTBA € 3JI0POB’S JmoAecl Ta 30epekeHHS AOBKULIA. ToMmy peamisaris
3aIJTAaHOBAHMX 3aXOIB BIAMOBIAA€ TMPHUHIMIIAM CTAJIOT0 PO3BUTKY Ta € iX YaCTHHOIO

Ha JIOKAJIbHOMY PIBHI.



BUCHOBKU

1. BcTanosneHo, 10 TpW  KOMITIEKCHOMY 3a0pYyIHEHHI TPYHTY BaXKKUMH
Metajamu  Ta Hadronmpomykramm Ha piBHl 2 [JIK, ditorokcnunmii  edexr 3a
OIOMETPUUHUMH TTOKa3HUKaMH [ riticum aestivum cTaHoBUTh 34-43%, mpu okpeMomy
3a0pymaenH1 Hadronpoayktamu (2 TJIK) — 22-40%, muakom (2 TJIK) — 17-27% Ta
ceuaiieM (2 I'JIK) — 13-23% BianmosigHo. BcraHOBiEHO, 10 BUINA 32 CEPEAHIO
TOKCHUYHICTh II0 YacTI[l IPOPOIISHOTO HACIHHSA Ta JOBXHHI KOPCHIB XapaKTepHA
TITBKHA JUIS JUISHKA 13 CYMIIIIIIO BAXKKUX METAJIiB Ta HA(TOMPOMYKTIB, yCl 1HTI
3pa3KH XapaKTEPHU3YIOThCSA CEPEIHBbOIO TOKCHUHICTIO, OKPIM JIJISHOK 13 3a0pyTHCHHSIM
IIUHKY (TI0 9acTIll MPOPOIIEHOTO HACIHHSA Ta JOBXHWHI KOPEHIB) Ta CBUHITO (IO Bard
KOPEHEBOT CUCTeMH) I sSKkux (pitoTokcuuHicTs ckiana Merme 20%. [lpu mpomy
HAMOUTBIITy YaCTKy CyXOi PEUOBHMHHM BHSBJIICHO B POCIMHAX, SKI BHUPOCTH HA 3pa3Kax
IPYHTY, 0 MICTATh HadrompoaykTr. OOTrpyHTOBAHO, MO HADTOMPOMYKTH HE JAIOTh
MOYJTUBOCTI POCITMHAM TIOTJIMHATH JTOCTATHIO KUTBKICTh BOJIOTH 3 IPYHTY. e BimOyBaeThes
BHACJIIIOK YTBOPEHHS TUTIBOK HATOMPOAYKTIB HA TIOBEPXHI IPYHTY 1 POCITHH.

2. BwusHadeHo, MmO y pe3yabTaTi BUKOPUCTAHHS MPOOIOTUYHOTO TIpeTnapary
Sviteko-Aepobiomux-01 wa HaWbOum  3a0pyaHeHomy  rpyHTI  (Zn+Pb+HII)
MOKpaIeHAs OlOMETPUYHMX TMOKA3HWKIB Y TIOPIBHSHHI 3 HEOUYHUINICHHM TPYHTOM
ckimajno: Ha 61% mo mpopociaomy HaciHHIO, HA 50-55 % mo JOBXHHI CXOJIB Ta
noBxkuHI KopeHiB, Ha 28-30 % mo Maci Ha3eMHOI YaCTHHH Ta KOPEHEBOi CHCTEMHU.
Takox Ha HaWOUTIRIT 3a0pyIHEHOMY TPYHTI TIOKPAIICHAS O10METPUYHUX TOKA3HUKIB
ckiaino 86-92% Big YMCTOTO KOHTPOIO. TakuM YWHOM, Y Pe3yjIbTaTl MPOBEACHOI
010710T1YHOI OYUCTKMA TPYHTY TPOOIOTHUHMM mpenapatoMm Sviteko-Agrobiotic-01
(posBemennss 1: 10) 13 pi3HUME 3a0pyIHCHHAMH (BaXKAMH METaJlaMH  Ta
HadrompoaykTamMr) (ITOTOKCHUHICTH YCIX 3paskiB ckinama wmenme 20 % 3a
O10METPUIHUMH TIOKa3HUKAMU 1 riticum aestivum, TO0TO (ITOTOKCHUYHICTD BIICYTHSI.

3. 3a pe3yapTaTaMy XIMIYHOTO aHAI3y TPYHTY 3 PI3HUMH 3a0pyTHEHHIMH
BOKKMX METaNIB 1 HAQTOMPOIYKTIB A0 1 MICAA OYUCTKHA MPOOIOTHYHUM MPETapaToM
Sviteko-Agrobiotic-01 (1:10 po3BeneHHs) BCTAaHOBJIECHO, 110 TPOOIOTHYHI TIPETapaTy y
PE3yNbTaTI OUUCTKH MICHs 7 THIB 3MEHITYIOTh BMICT HA)TOMPOAYKTIB y 2-3 pa3u, mpr

150My BMICT HadTonmpoaykTiB ctae MmeHmmM [ JIK Ta mounmHae cTuMyroBaTH pIicT Ta



PO3BHUTOK POCAWH. BuszHaueHo, Mo y pe3yiabTaTi OUMCTKH BAJIOBUM BMICT Ba)KKHX
METaIiB HEe 3MEHIIYETHCA, y TOH K€ Jac X pyxoma (popma 3MeHIyeThes y 2-3 pasu Ta
ctae mermmoro ['JIK. Ile mosicaroe 3MeHImenHs GiTOTOKCHIHOCTI TPYHTY TICIS OUUCTKH
MPOOIOTHKOM, a/DKE POCIWHW MOXYTh BOMpaTH 3 MPOAYKTAMH KUBJICHHS TUTHKH
pyxomi (opmMu BaxXKMX MeTaJiB. TakuM YHHOM MOXKHA KOHCTaTyBaTH, IO
poOIOTHYHI IpenapaTy IPOBOAITh IMMOOLTIZAINI0 BAXKKHX METAIB, TEPEBOIATH iX Y
HEJOCTYITHI ISl POCIUH (DOPMH, THM CaMHUM 3HIDKYIOYH (DITOTOKCHYHICTH TPYHTY Ta
3a0e3neuyour MPoIOBONIbYY O€3MEKY POIYKTIB XapUyBaHHS.

4. Y pesyabTaTl KOMIUIEKCHOTO BHKPHUCTAHHS CyMIII MPOOIOTHYHOTO
npenapary Sviteko-Agrobiotic-01 ta CIIB BcTaHoBieHO, IO BCl 3a0pyAHEHI AUISTHKH
TPYHTY MICIIA peMeialii XapakTepru3yBaiucsa OlOMETPHUHUMH TTOKa3HUKaMu [riticum
aestivum, ski Oynm Ha piBHI ab0 KpanmwMy 3a YuUCTHH 3pa3ok. OOTrpyHTOBAHO, IO
HasBHICTH CIIB momarkoBo 30aradye rpyHT MIKPO- 1 MAKpOECJIEMEHTAMH, € JDKEPEIIOM
KUBJICHHSA JUI TPOOIOTHYHMX MIKPOOPTAHI3MIB Ta CTUMYITIOE  30UTHIIICHHS
IHTEHCHBHOCTI OUYMINCHHS TPYHTY, TTO3UTUBHO BIUTUBAE HAa OlOMETPHWUHI MOKA3HUKA
pocnuH. Takum YWHOM, y PpeE3yJbTaTi MPOBENCHOT O10JOTIYHOI OUYMCTKH TPYHTY
npoO1OTHYHUM TipenapaTtoMm Sviteko-Agrobiotic-01 (1:10 po3senennst no3zoto 100 n/ra)
ta CIIB konnenTtpartiero 900 ni/ra 13 pi3HUME 3a0py THEHHAMY (BOXKKUMHU METajaMH Ta
HadrompoaykTamMu) (PITOTOKCHUHICTE YCIX 3pa3kiB  ckiama wedme 20% 3a
O10METPUYHUMH TIOKa3HUKaMu 7iticum aestivum, TOOTO (PITOTOKCHUHICTD BIJICYTHS.
Kpim Toro, y pe3yapTaTi OYHCTKHA CIIOCTEPITAETHCS 3HAYHE TMOKPAICHHS
O10METPUYHUX TOKA3HWKIB [riticum aestivum. TakuM 4HHOM MOKHA KOHCTATyBaTH,
0 3aMponoHOBaHa y po3aun 4 Texnojoris Bukopuctanus CIIB y mozi 900 1/ ra ta
npobioTnuHmnX npemnapaTiB y 1031 100 a/ra (10% po3BeneHHs) sk OCHOBHOTO T00pHBa
JO3BOJISIE HE TUTBKH TIHKWUBUTH TPYHT HEOOXITHUMHU PEUOBHHAMHM, AJIe 1 OUUCTHTH
TPYHT BHACIIJIOK BO€HHHUX [, TaKUM YWUHOM 3a0€3MEUWUTH EKOJIOTIYHY Ta
MPOIOBOJIbUY  O€3MEKy, CTaJMiA PO3BUTOK arpoCKOCHUCTEM, SKI TMOCTPaKIaan

BHACIIIJTIOK BOEHHUX I HA YKpaiHi.
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