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B pesynbprari mpoBeaeHUX IOCTIKEHb Mo mepepoOdii (HochopoBMiCHUX MECTUIMIIB OTpPH-
MaHo MmojBiiHI comi oprodochopHoi kucaotn NH;MPO,, ki MOKHA BUKOPHCTOBYBATH SIK MiK-
ponoOpuBa [UIs TPYHTIB, 30iTHEHIX HAa MIKPOEIIEMEHTH, a30T Ta gocdop. ExcriepumeHTansHo 10-
BEJICHO MO3UTHBHI BIACTHBOCTI CHHTE30BaHMX MIKpOJOOPUB Ha 3€PHOBI Ta 1HII KyJbTYpPH POC-
JIMH. 3arporoHOBaHO HOBHH METOJ MOPIBHSHHS BIUIMBY JOOPHUB Ta IHIIMX PEUYOBHH HA POCIHHU.
Kniouoei crnosa: rinponis, MiKpo1oOpHBa, IECTUIUAN, 0OpOOKa.

JBoitnbie cou NHAMPO4 miesouHoro ruaposn3a HempHroaHbIx (ochopcoaeprxanmx
NMeCTHIMIHBIX MpenapaToB U HX HccIeJ0BaHNe B KadecTBe MHKpoyaodpenuii. P.B. [Terpyxk,
AL.I1. Panckwii, O.0. bo6ko, A.B. Tomuyk. B pesynbrare mpoBeIeHHBIX HCCICIOBAHNHN MO TIepe-
paboTtke docdopconepKaMX MECTUIIMIOB TOTyUeHbI JBOHHBIE COIH OPTOHOCHOPHON KUCIOTHI
NH4MPO,, koTopble MOKHO HCIIONB30BaTh KaK MHKPOYI0OPEHHMS JUIs OYB 00STHEHHBIX MUKPO-
9NIEMEHTaMH, a30TOM U GochopoM. DKCIEPUMEHTAIBHO JJOKa3aHO MOJNOKUTEIILHBIC CBOICTBA CH-
HTE3MPOBAHHBIX MUKPOYA0OpEHHIT Ha 3epHOBbIC, M APYTHe KyJIbTypbl pacTeHuid. [Ipeioxken Ho-
BB METOJ| CPaBHEHHMs BIMSHHS yJI0OpEeHHI U JPYTUX BEIecTB Ha pacTeHus. Kiouegvie crosa:
THIIPOJIN3, MUKPOYI0OPEHNUS, IECTUIIN B, 00paboTKa.

Double salts NH4AMPO4 obtained by alkaline hydrolysis substandard phosphorus-
containing pesticides and researching them as microfertilizers. R.V. Petruk, A.P. Ranskyy,
0.0. Bobko, A.V. Tomchuk. As a result of research on processing of phosphorus-containing
pesticides were received microfertilizers NH;MPO, that can be used for soil depleted of minerals,
nitrogen and phosphorus. Experimentally proved the positive properties of the synthesized
microfertilizers on corn and other crop plants. Proposed a new method of comparing the impact of
fertilizers and other substances in plants. Keywords: hydrolysis, micronutrient fertilizers,
pesticides, processing.

1 3a00poHEHI IO 3aCTOCYBaHHS IECTH-
Beryn uuani npenapata (IT1~20 Tuc. TOHH.).
VY CBITOBIf IpaKTUIl HAHOIIBII MOIIH-
PCHUM € METOA iX TePMIYHOTO 3HEIIKO-
JUKCHHS, KM B TEXHOJOTIYHOMY Bil-
HOIIICHHI € HaWOLIBII MPOCTUM Ta J0C-
nipkennm|[ 1-3]. Ane mepBuHHa mpoC-
TOTa CaMOro TEXHOJOTIYHOTO IPOLECY

B VYkpaiHi KOXXHOTO pOKYy HaKOIH-
YY€ThCSl 3HAYHA KIJIBKICTh BHCOKOTOK-
CUYHUX TPOMHCIIOBUX OpPTaHIYHHMX BiJI-
XOJiB, JO CKJaay SIKUX BiJIHOCATHCS,
30KpeMa, HEeMPUIATHI 10 BUKOPUCTAHHSI
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TepMiuyHOTO 3HerkopkeHHs [T pizko
YCKIIQJHIOETHCSL HA JICKIJIbKa MOPSIKIB
IpY BUPINICHHI MUTaHb OYMIIEHHS BTO-
PUHHUX Ta30BHUX BUKHIIB, IO MIPU IIHO-
My YTBOpIOIOTbCA. BapTicTe wmiei ome-
pauii csrae 10 40% BapTOCTi BCHOTO
TEXHOJIOTIYHOTO TIPOIIECY TEPMIYHOTO
3HEMIKO/KCHHS. Hamu, BpaxoByroun
JnedinuT opraHiyHOi CHPOBHHU B YKpa-
Hi, 3aIIPOIIOHOBAaHA ATbTEPHATHBHA TeE-
PMIYHOMY 3HEIIKOKCHHIO TEXHOJOTis
peareHTHoi repepooKu hocdo-
pomicHux nectununis (POII) i3 30e-
PEKEHHSAM XIMIYHOI CTPYKTYpPH MOIH-
(hikoBaHUX IIIOYMX PEUYOBUH Ta MOCHTi-
JYFOUUM 1X JTOCIIPKEHHSIM B SKOCTI Mi-
KpooOpuB B IpyHTax Ykpainu [4,10].

Tak BigomoO, IO HOABIMHI COMi Me-
TasiB opTodocdopHOi KHUCIOTH BUKO-
PHUCTOBYIOTBCS B SIKOCTI J10OpuB 3 1857
poky 1 Brepiie Oyiu onucani ['oTdpin
¢or CtpyBe. MiHepan, sKHid MICTHTh
mo/BiiiHy ciib Marairo MgNH4PO, Ha-
3BaJIM B HOro 4ecTh - cTpyBiTa[S]. BiH
mictute 17,7% waruito, 10,2% ximi-
YHO-3BA3aHOTO a3oty Ta 22,5% doc-
¢dopy, 1 MHPOKO BHKOPUCTOBYETHCS B
SIKOCTI MiHepanbHUX 100puB. Cxoxi
CITIBBITHOIIIEHHS XIMIYHMX €JIEMEHTIB 1
B IHINIMX MIKPOJOOpHBaxX, MO MICAThH
i 3d-meramu: Mn, Fe, Co, Ni, Cu,
Zn.

17,7% M Mg
10,2% [N
2,93% [ H
22,5% P
46,6% O

Puc 1. - I'paghiune 300padicenms emicmy ximi-
YHUX eleMeHmi8 Y NOOBIUHIl coi opmoghoc-
Gamy maeio

B nmocnimpkennsix [6, 7] Oynu moka-
3aHi TepeBard 3acTOCYBaHHS MiKpOJIO-

OpuB [T TPYHTIB YKpaiHU Ha TPHUKIIA-
JIax TPEYKH, TOMATIB, STAMECHIO, KYKYpY-
JI31, 37IaKOBHX TpaB, BUHOTpaay, 0000-
BHX, PUCY TOIIIO.

3HayHa YacTHHA IPYHTIB YKpaiHu
30igHeHa Gopmamu Oopy[8], maHrany,
MarHiro, KoOaJbTy, MOJIIO/IEHy Ta, 0CO-
O0muBO, nUHKY. s pocty mpomyKTHB-
HOCTI BCiX CLJIbCHKOTOCIIONAPCHKUX KY-
JIBTYP HEOOXiJJHO BUKOPHCTOBYBATH IIi
MIKPOCIIEMEHTH B IIHPOKOMY MAacCII-
Taoi.

IIpu 1bOMY BMICT PyXOMOTO IIHMHKY
B IPYHTax YKpaiHM KOJIMBAETHCA IJIA
pi3HUX THIIB TPyHTiB. Tak, JepHOBO-
MiA30IMUCTI, Cipi OMiI30JICHI TPYyHTH
[omicess xapakTepu3yIOThCS HU3BKUM
BMICTOM pyXoMux QopM MonibaeHy
(0,15-0,20 mr/kr rpyHTY), 60py (0,19—
0,34), mimi (0,39-0,94 wr/kr); manra-
HOM 1 IIMHKOM POCJMHU CEpPEIHBO - 1
BHUCcOKo3a0esmeueni. Ipynaru Jlicocremy
XapaKTEePHU3YIOThCS CEpeJHIM PIBHEM
3abe3nedeHHss pociauH Oopom  (0,56—
1,08 mr/kr rpyHTy), Migmo (1,92-3,80),
MaHraHoMm (68—133), HU3bKUM 1 cepen-
HIM piBHEM 3a0e3IedeHHsT MOJIiOIeHOM
(0,14-0,60 wmr/kr). YopHozemu 3BU-
yaiHi 1 MiBAEHHI, KaIlITAHOBI, TEMHO-
KaIITaHOBI XapaKTePU3YIOTHCSI BUCOKUM
piBHeM 3a0e3MeueHHs] POCIUH OOpoM
(0,88-3,34 wMr/kr TpyHTY), MaHTaHOM
(112-180), cepemnim —20. 3HaYCHHS
MIKpPOEJIEMEHTIB 1 MIKpOJOOpUB MOJIiO-
naernom (0,22-0,40), HU3BKUM — [IMHKOM
(0,08-0,34 mr/kr rpyHTY) [9]. B 3B’s13KY
3 BHIIE3a3HAUYCHUM B YKpaiHi BHPOO-
JSIOTHCS KOMOiHOBaHi1 J100-
puBa(ceniTpu, kapbamia) 3 go0aBKaMu
MikpoeneMeHTiB. [Ipukiagom BUKOpH-
CTaHHs, BUPOOHMIITBA Ta MPOJAXKY MIK-
ponoGpuB B YKpaiHi € HaAyKOBO-BUPOO-
HU4Hi 1IeHTp «Peakom»(Mikom).

MeToro 1aHOT poOOTH € JIOCITIPKEHHS
BIIACTHBOCTEH BTOPHHHUX XIMIYHHX CIIO-
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nyk nepepoOku (HochopoBMICHUX TIECTH-
[IUTHUX TIPErapaTiB B SIKOCTI MiKpoa00-
PUB JIJIsI 3¢PHOBHMX POCIIHH.

EKC]’[epHMeHTaJ’[bHa yacTuHa

OO0’€eKTOM A7 AOCTIAKEHHS JIy’KHOTO
Tiposizy Oyso B3STO HEKOHIMIIHHUIA
®OIT gumeroat, sikuid B YKpaiHi npoja-
etbest i Ha3Bowo bi-58 (0,0-numernn-S-
(N-metunkapOomMoin-meTui)-aitiodoc-
(ar), BHUpoOIECHHH XIMIYHOK (DipMOrO
BASF (TOB «bBAC® T.O.B.», m. Kuis,
VYkpaina), KkiHIeBa JaTa CIOXXUBaHHS
skoro 3akiHumiack y 2008 porri. Oxpim
MECTUIMTY AUMETOAT 3a JTAHOK METOIH-
KOIO peareHTHOI mepepoOKu JOCIiHKyBa-
TMCch Aesiki iHmmm (ochopoBMicHI TeCTH-
muaHl npenapatu[11]: anTio, (ho3aoH,
Mmertadoc, kapbodoc, dpenkantoH, (rano-
(oc, Oencymia, minepdoc, azurboC-Me-
i, amodoc, Tmian, HTpaTioH, augo-
HaT, xJopMedoc, KayHTep, adingaH,
cynparmz, caidoc.

Ompumanna nooeiiinoi coni maez-
niro MgNH4PO,4. B tpuropauii peaktop
3aBadTtaxuwna 52, 5 ma (0,1 wmomb)
40%ro po3uMHy MECTULMIHOTO Hperna-
paty bi-58. Jlani mocTymnoBo npu mepe-
MmilryBaHHi 106aBasmu 180 Ma BogHOTO
20%-ro po3unny NaOH (0,9 moinb) Ta
BUTPUMYBAIU PEaKLiiHy Macy MpoTs-
roM 3,5 roguH npu TemnepaTtypi 98-
103°C. Mani peakuiiina Maca HeHTpali-
30ByBasiack 10 pH=6-7, nonaBanace ex-
BiBaJICHTHA KUIBKICTh COJIi MAarHito
MgCI2 (0,1 mop) Ta piAKOro aMoHiaKy
NH,OH (35 ™mix 10%-ro po3uuny).
YTBOpeHUil ocajn, BHIUICHHH QLIBTPY-
BaHHAM Ha GineTpi Illota Ta mMpomm-
BaHHAM XOJIOAHOK Bomow mpu 5°C.
Buxin mponykry ckmas 24,03 r (98,0 %
Mac).

Jesiki i1 monBiKHI coii opTodoc-
(hopHOT KHMCIIOTH OTPUMYBAJIM aHAJIOTi-
YHUM YHHOM, 1[0 HaBEACHO B TaOII. 1.

Iuppomniz TIIT gumeroaT MpOBOAUIH
B TPUTOPIIOMY PEaKTOpi 0OJaIHAHOMY
MEXaHIYHOI0 MIIIAJIKOI, 3BOPOTHHUM
xonoausHuKoM JIibixa Ta KpanenbHO
BopoHKor. [Ipm 1boMy peakTop MaB
30BHIIIHIA 00IrpiB 3a JOMOMOIo OaHi
3 TEIUIOHOCIEM Ta KOHTAKTHHM TEpPMO-
METPOM JUISI aBTOMATHYHOTO PETYIIIO-
BanHs Temriepatypu[10].

Bwmicr 3aransHOro (ocdopy y cro-
JyKax BU3HAYaJIM METOJOM aMOHiH-MO-
JT0JaTHOTO TUTPYBAHHS, & METAJIiB — Ha
aTOMHO-a0copOLiitHOMY  crieKTpooTO-
metpi C-115 TIKPC Ta C-115 M1 3
npuctaskoro KAC 120.1.

Memoouxka 0ocnioscenns enaugy
MIKp000Opue na nuienuyio. B nponyme-
poBani vamku Ilerpi ckimamamoch JeKi-
npka mapiB(3-4) (QUIBTPYBAILHOrO Ta-
nepy, sSIKUi 3MOYYBaBCSl TUCTHILOBAHOIO
Bosoto. [IoTIM B KOXKHY 4aIliKy BHOCH-
auchk 1o 10 3epHAT MIICHUI TaKUM YH-
HOM, 1100 BOHH 3HAXOAWINCSA Ha TEBHIH
BijicTaHi OnHE Bim oaHOrOo. B KOXHY 3
YamoK IMoJAeHHO BHOcwmch no 10 ka-
ness podovYoro pozurHy Ta 5-20 Mit auc-
THJIbOBaHOI BOmM. Jlocmia MpoaoBKyBa-
BCS1 ITPOTATOM 3-X THIKHIB.

Ilicast 3akiHueHHS [ocmigy 3aikc-
HIOBAJIMCh BUMIPIOBaHHS JIOBKUHH CTe-
0J1a KO’KHOT MPOpOcIioi 3epHuHU. Takox
BH3HAYAJIMCh 3arajibHa OioMaca B KOX-
HIi{ yallli Ta cepeiHs Macy OIHIel 3ep-
HuHU. Jlani 3aHeceHi o tadu. 2. ['padi-
YHI 3QJICXKHOCTI Cepe/iHIX 3HaYCHb JIOB-
JKUHU cTeOa Ta 0ioMacu HaBEIEHO Ha
puCyHKy 1,2.

OxpiM mmeHuni OyJo IMPOBEACHO
JOCTIDKEHHST Ha SYMEHI Ta KyKypyAsi.
[ToOynoBaHi 3a5eKHOCTI cepellHboi Oi-
OMacH BiJl BHECCHUX JIOOPUB Ha pucC. 3
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Ta 5 1 3aJEXKHOCTI cepeiHbol GioMacH B
yarii Bij 100puB.

Ilpuzomyeannsa pooouozo po3uuny
RnO0BIIHOI coni opmoghochamy maznito
ona noaugy. B xonby na 50 wmi, sika
[IIJTBHO ~ 3aKPUBAETHCS,  BHOCHTHCS
2,5 T CHHTE30BaHOTO MIKpOJ0OpHBa
MgNH4PO,, nonaerbest 20-25 M auc-
TUJILOBAHOI BOJH, 300BTYETHCS PO3YUH
y KOJIO1 Ta HArpiBa€ThCS 10 POZUNHCHHS
moiBiiHOT coui. [Ipu HeoOXigHOCTI A0-

JIAETBCS  JIKUIbKA KPAIUIMH KHCJIOTH
JUISL Kpamoro po3urHeHHs. Jlami mponu-
Ba€ThCSA AUCTHJILOBAHOK BOAOI0 10 50
MJ. AHAJIOTIYHO TOTYETHCS peIlTa pPo-
00YUX PO3YMHIB. Ix cxman maBemeno y
Tabm. 3.

Pe3yabTaTu Ta 00roBOpeHH

INnpponi3 maBenenux Buie [T mpo-
XOIWTH 3a 3araJlbHOI0 cxemoro[ 10]:

— H,0, NaOH Ri—O S ,
TN A i N . HOR
R, N RZ—O/ NgNa
Ri—O S H,0, 7NaOH

' N~ = » Na;PO, + 2Nao$S +R,0H,+ R,0H,

P @
R,—0O S—Na * H0
ne R1=R2=CH3, C2H5,C3H7,
O H,
0 0= cl —C —C—N—CH
Hy | H ~C-N Il
Ra: C _C_N_CH3 (51-58), HZ (30HOH), O CH3O
(aHTiO) Ta iH.
H3PO4 (Na3PO4) + NH4OH +MClx —» MNH4PO4 + H20 + XNaCl, (3)

ne M= Mn, Fe, Co, Ni, Cu, Zn, Mg.

HaBeneni B TaOn. 1 moaBiiiHl coiil
saranbHoi  popmymun  NH4MPO,, sk
MIPaBUIIO, CIIOTYKH 3 BUCOKOIO TeMIIepa-
Typo¥o IIaBJieHHs. B rigparosaniit ¢o-

pMi MOJBIMHI COJIi JIY)KHOTO TiAPOJIiZy
[IIT xmacy ®OC oTpumaHni 3 BUCOKHM
BHXOJIOM B iHTepBa 94,1-98,3% mac

Tadauusa 1. @izuko-xXiMiuHi XapaKTepucTUKYU NOABIIHUX coJieil opTodoc-
¢opHoi kuc0TH 3aranabHoi popmyau MNH4PO4

Snai
Ne Cronvia Mo.r. Koui t i, _SHAUACHO ,% Buxin,
n/n Y Maca Pl oc Busnaueno % mac
P N Me
1 | MgNH,PO,6H,0 | 245,40 | Gimmii | poskr %ﬁ %:% %:% 98,0
. 19.44 | 8,80 | 14,93
2 MgNH4PO,H,O | 155,35 | Ginmif | po3ki m m m 94,1
15,95 | 7,03 | 28.05
3 FeNH,PO4H,O 186,88 | zemen. | >200 —’—1 6.57 —’—7,49 _’_29,89 98,3
‘ — 15.14 | 6.76 | 31.93
4 ZnNH,PO,H,O | 196,45 | oumit | >200 1576 | 7.13 | 33.20 96,6
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Sk BUAHO 3 3aJEKHOCTI, IO MpeJ-
CTaBJICHO Ha pUC. 1 Ta 2 pICT JOBXKUHH
ctebi1a Mae OOEpPHEHO NPOMOPLIKHHUX
XapakTep 10 3Ha4eHb OiomMacH. AHao-

I,cM

14
12
10

8

O N B

1 2 3 4 5

6 7 8

Noe gamkn

Puc. 1 - I'paghiuna 3anescuicmo cepednvoi
0062CUHU cebNa 071 NUeHUYT

riyHa 3aJIEXKHICTh € JUIS STYMEHIO 1
MpeJICTaBJIeHa Ha puc. 3 Ta 4 Ta i Ky-
KypyJ3u Ha puc. 5, 6.

m, I’

04 1
0,3 A
0,2 A
0,1 A

1 2 3 45 6 7 8

No varku

Puc. 2 — I'paghiuna 3anesxcuicmo diomacu ons
nuweHuyi

Tadoauus 2. XapakTepUCTHKHU MPOPOCTIOT MIIeHU i

o = JloB:KuHA cTebaa, cM ¢ B, R e A
S SEgacstE
51|23 4|5 6|7 |8 |9 |10/5FK3EES3
O 5 %M 5]
1,1 [85]7,5] 12 8 2 7,4 9 7,6 - - 17,75| 80 | 0,29
1,211 9 |11,5 9,5 6 721 8,7 6,5 - - 18,67 80 | 0,28
2,1 |11 |13 ]10,5] 9 1451 14 | 9,5 10 11,51 - [11,4] 90 0,3
22 (11 |8,5]14,1 11 9,2 9 10 - - - 110,4( 70 | 0,33
3,1 13|14 )14 | 10,5 13 17 13 11,6 8 - 12,67 90 | 0,34
32 [92li21]92 102 11,882 11,a | 11,a] - |- J1043] 80 [0,38
4,1 110,1{ 10 | 8,1 5,9 (12,2 7,8 | 12,4 | 11,2 - - 19,71 80 | 0,31
428701177185 5 | 6 | 95 |102] 86 [8.1]833] 100 039
51| 8 [88[95] 94 |67 [81]122] 7.4 | 96 | - [885] 90 [ 035
52088(96]82]132] 74 [10] 9 [ 74| - |-[92] 80 032
6.1 7 [85]83] 7.8 | 86 |73 87 | 72 | 11.1 [82[8.27] 100 | 0.36
62 18771115 95 | 9 95| 66 | 7.7 | 6.1 | - [8.41] 90 | 031
7,116,213,513,7| 1,9 6,5 | 8,1 4,8 6,7 57 | - [523] 90 | 0,31
7,2 18,118,5]6,1| 5,9 8 73 7.8 6,7 7,7 169 7,3 | 100 | 0,41
8,1181]110]85] 9,1 62 | 7,5 8,4 9,2 10 16,718,37] 100 | 0,47
821 8 17,6125 5,6 7,7 | 5,5 - - - - 16,15 60 | 0,35
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I,cMm m, T
15 -

0,3
10 0,2

0,1

0

1 2 3 4 5 6 7 8 1 2 3 45 6 7 8

No yarku Ne yamku
Puc. 3 - I'paghiuna 3anescnicmo cepeonvoi 0o-  Puc. 4 — I'papiuna 3anescnicmo Giomacu 0ns
BoICUHU cTeONa 015 AUMEHIO AUMEHIO

O N B Oy 0

1 2 3 456 7 8 1 2 3 45 6 7 8

Ne gamkxn Ne yamku
Puc. 5 — I'paghiuna 3anedxncnicmo cepeonvoi do-  Puc. 6 — Ipaghiuna sanesxcnicmo 6iomacu ons
8oCUHU cTeda 05 KYKYpyo3u KVKYpYO3U

Ta6auns 3. Ckiaaa po6ounx po3unHiB AJIsl MOJUBY J0CTIKYBAHUX 3pa3KiB

00’em | Konuentpauis
Po3uun Craan Maca, r |po3umny,| po3uuny, %
MJI Mmac.

FCNH4PO4, ZI'INH4PO4,
Cywim 1 CoNH4PO4, CuNH4PO,, Koxxnoro 50 5
FeNH,PO,, MgNH4PO.,. mo 0,42
(cymim MikpogoOpHB)
kapbamig* + cymirr Mikpo100-

Cymi 2 PiB 1,25+1,25 50 5
. aMmiagHa cemitpa ** 1,25
Cywiur 3 + cymimn MiKp0£O6pI/IB +1,25 50 3
Cywminr 4 KapOamiz 2,5 50 5
Cywmim 5 amiadHa cemiTpa 2,5 50 5
Cywmim 6 MgNH,PO, 2,5 50 5
Cywmim 7 CuNH,PO, 2.5 50 5
Cywmim 8 IUCTHILOBAHA BOJA 0 50 0

* kapOamin - (HoN),CO,** amiauna cenitpa - NH4NO;
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Puc. 7 - 306pasicenns npopoc-

noi nuenuyi (yawxa 2.1), wo

NOAUBANACH CYMIWULIO MIKDO=
000pu6 ma kapbamioy

Ha puc. 7-9 300paxeHi mociiiHi
YalllKK B SIKAX TPOPOILYBAIUChH 3epHA
MIICHUIl Ta ITOJMBAjIaCh, BIAIOBIIHO,
CYMIIIIIIIO MIKPOJAOOpUB Ta KapOamiry
(puc. 7), mikpomoopuBoM CuNH4PO,
(puc. 8) Ta AUCTHILOBAHOI BOJOIO
(puc. 9). B pesynbraTi, BUAHO YiTKY 3a-
JCKHICTh MDK JOBXKHHOIO CTeOel Ta
MMO3UTHBHKMM BIUIMBOM IIOKHBHOIO Ce-
peaoBHUIIa JOCTIHKESHUX MIKpPOAOOpHB,
o Oy TTOMIIICHI B YaIlTKH.

BucnoBxku

1. JlocnmipkeHa MPUHIIAIIOBA MOXK-
JMBICTh PEAreHTHOI MepepOoOKU HEKOH-
JUIIHHAX (HOCPOPOBMICHUX MECTHIIHI-
HUX TIpenapariB MNUIAXOM iX JIy)KHOTO

Jlitepatypa

Puc. 8 - 306pasicenns npo-
pocnoi nuenuyi (vawxa
7.2), wo nonueanace Mikpo-
odobpusom CUNH4APO4

Puc. 9 - 3o6pasicenns npopoc-
a0 nuenuyi (vawxu 8.2), wo
NOIUBANACH OUCTIUTLOBAHOK)

600010

TiIpONTi3y Ta OTpUMaHHS Ha 1X OCHOBI
MOJBIMHUX coJiel opTohochopHOT KHC-
JIOTH.

2. OTpumaHni oJBiiHI coili 0pTOdo-
C(OPHOI KHCIOTH 3araibHOi (pOpMyIH
NH4MPO,, saxi mictath ¢ocdop, a3or
Ta MikpoenemeHntu Zn, Fe, Co, Cu, Mg
JOCIHIIDKEH] K MIKpOJOOpHBa Ha 311a-
KOBHUX KYJIbTypax IIICHHIIi, SYIMEHIO Ta
KYKYPYI3H.

3. ExcnepuMeHTaTbHUM MUISTXOM
BCTAHOBJICHO MO3UTHBHI  BIACTUBOCTI
CHUHTE30BaHUX MIKpOJIOOpHUB I 3€p-
HOBHX KyJIBTYp Ta , 30KpeMa, IIICHHII],
STIMEHIO Ta KyKYPY/I3H.
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BHUBIP METOJOAOTIIl 3BAAAHCOBAHOTI'O
PO3BUTKY: CHHEPT'ETHYHHH IIOXIA

FO.M. Caraakin, A.A. KpemoBa
JlepxaBHa eKOJIOTi4HA aKaJAeMis MICISIIMIUIOMHOI OCBITH Ta YIIpaBIIiHHS,
ByJI. Ypuipkoro, 35, 03035 Kuis, deaecopolicy@gmail.com

30anaHcoBaHui (cTanmmii) po3BUTOK cycmiiabeTBa (3PC) po3risinaeThes sIK CKIaIHUA CHHEpTe-
TUYHUH Tpolec 30anaHCOBAHOI iHTerpauii, B3aeMOJil COIiaIbHUX, €KOHOMIYHUX, €KOJOTIYHUX
cucTeM, cdep KHUTTEISUIBHOCTI CyCHibeTBa. BiqmoBiqHO HaBeleHa KOHIENITyallbHA CTPYKTYpHA
MoJieNb cuHepreTHyHo1 MeTomouorii 3PC, KIF0UOBUM €JIeMEHTOM SIKOi € TeMaTHYHI METOI0JIOT{
COLIIONPUPOTHOTO CHHEPTI3MY: COLIOMPUPOTHOT KOEBOJIOLT, PO3BUTOK HOOC(HEPHOTO CTaHy CyC-
MUIBCTBA 3aC00aMM OCBITH, OpPI€EHTOBAHOI Ha MPHHIMIH 30aJIaAHCOBAHOTO PO3BUTKY; CHCTEMHOL
€KOJIOT13aMii MPOAYKTHBHUX CHII, IHCTUTYIIH CYCIIBCTBA TOMIO. Y SIKOCTI MEXaHI3MiB peamizamii
CHHEPreTH4HOi MeTo0JI0Tii, agekBaTHUX Mojeneil 3PC po3risaaroTbess CHCTEMH IHTETPOBAHOTO
ynpasiinas 3CP: micuesi, perioHanbHi, Tary3eBi, KOPIOPaTHBHI, epxkaBHi. Knwouogi ciosa: cii-
JIBHOCBIT, COIIIONPUPOIHA CHHEPTis, (yHIaMEHTAIbHI OCHOBH PO3BUTKY, 30alaHCOBaHUI PO3BU-
TOK, CHHEPreTHYHa METOI0JIOTis, KOHIENTyallbHa MOJIeIb, OCBITa 11 30aJJaHCOBAHOTO PO3BUTKY.

Bb10op MeTom0/10THH YCTOHYNBOro pasBuTus: cuHeprerndeckuii noaxon. 0.H. Caran-
kuH, A.A. KpemoBa. CoanancupoBanHoe (ycroitanBoe) pazutre obmecta (CPO) paccmatpuBa-
eTcs KaK CJIOKHBIM CHHEpPreTHYecKuii nmporecc cOalaHCHPOBAaHHOW MHTETPALIUK, B3aUMOACHCTBUS
COITMAIBHBIX, KOHOMHUYECKNX, JKOJIOTHYECKUX CHCTeM, cdep KHU3HEAeITeIbHOCTH OOIIecTBa.
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