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Po3BeneHHsT NITUIL CIPUYWHSE HE JIUINE OTPUMAHHS NPHOYTKY, ane u
MIEBHI TPY/IHOIIII Ta BUTPATH. 30KpeMa, Tpeda sIKoCh T030aBIATUCS Bl OCTIAY,
1 6a)kaHO 3 KOPUCTIO a00 BUTO0I0 JUISI TOCIIOAAPCTB.

[ITammHui nocniz € cepio3HOI0 MPOOJIEMOIO ISl YCiX, XTO MOB'I3aHUI 3
MITaXIBHUIITBOM, aJ[’KE BIH:

- Ma€ HEIPUEMHHM 3amax;

- po3'inae OUIBIIICTD JTaKo(hapOHUX MaTepiatiB;
- OTPYIOE IPYHT;

- MICTUTbh 30yJTHUKIB P13HUX XBOPOO;

- MICTUTh HACiHHS Oyp'siHIB.

[Ipotre mpu mnpaBUILHOMY BUKOPHUCTaHHI BIH MOKE IMPUHECTH Oarato
KOPHUCTI CaJiBHMKaM 1 TOPOJIHMKAM, aJK€ BIH MICTHTh OaraTo OpraHikH, sKa
micysl MepepoOKU 4YepB'skaMu Ta OaKTEepIIMHU TEPETBOPIOETHCS Ha TEperHId
(rymyc). Kpim Toro, nocimueHuil cagiBHUK a00 TOPOAHUK BUKOPHCTOBYE
CBDKMM MNTAlIMHUN TOCHIA, ajpKe I ACSKUX CIOCOO0IB yIoOproBaHHS BiH
NPUAHATHIIIWHN 3a ieperHii [1].

[Ilo6 edexTUBHO 3aCTOCOBYBATH MOCIIJ B SIKOCTI JOOpHUBaA IPYHTY a0
POCJIMH, HEOOXITHO PO3YMITH, SIKI BJIACTUBOCTI BIH Ma€, a TaKOX YUM
BIJIPI3HSIETHCS Bl €KCKPEMEHTIB 1HIIIMX TBAPUH, IPUMIPOM CBUHEN a00 KOHEH.

BupineHa cucreMa NTHIL CUIBHO BIJIPI3HAETHCS BiJ BUILIBHOI CUCTEMHU
CCaBIIIB, aJDKE ceYa 1 KaJd BUBOJSATHCS 4Yepe3 OJWH OTBIP - KJIOAKy, TOMY
NTAlINHI €KCKPEMEHTH € CYMIIIIII0 cedl 1 Kally, 4epe3 M0 iX BOJIOTICTh
Habararo BUIIA 32 BOJIOTICTh THOK) CCABIIiB.

ExckpeMeHTH 310pOBUX NTHUIb € CTPOKATOI0 PEYOBHHOIO KOPHUUYHEBOTO
a00 3eJIeHOTO KOJIbOPY 13 BKPAIUICHHSIMH IHIIUX KOJIbOPIB 1 KOHCHCTEHIIIEIO
PIIKOT CMETaHU, a TAKOXK Ma€ Pi3KUil HEMPUEMHUI 3arax.

[Tocnig XIMIYHO arpecUBHUMN, TOMY:

- po3'inae OUIBIIICTh METAIB;

- VIIKODKYE IEPEBUHY;

- CIIAJIIO€ KOPEH1 POCIINH;

- CUJIHO O0MaIoe KOpy 1 CTOBOYp OyAb-sKOi POCINHU;

- IOTPANUBIIIK Ha aBTOMOO1JTb, IIBUIKO 1 CUJIBHO YIIKOIXKYE JakodapOHe
MTOKPUTTSI.

[TprumHOO TaKO1 XIMIYHOT arPECUBHOCTI € KUIITKOBI ()EPMEHTH 1 KUCIIOTH,
IO BUIUIIOTBCSA OakTepisiMH, sIKI >KMBYTh B mocnial. IIpore BoHHM X



NPUTATAIOTh YEPB'AKIB, SKI pa3oM 3 TyMyCOYTBOPIOIOUMMH OakKTepisiMH
MePETBOPIOIOTh OPTaHiKy, TOOTO 3aJIMIIKY %K1, B eperHii. [Ipuuomy depB'saxu
BUPOOJISIFOTH JIEIIO 1HITUI BH]I TYMYCY, TOMY IIEPETHUBAHHS 3 YYaCTIO HE JIUIIE
OakTepiii, aje 1 YepB'sKiB Ja€ AKICHIIINUM IepEerHii, 10 MICTUTh Pi3HI TyMYCOBI1
KHUCIIOTH.

OCHOBHUMHU CKJIaJJOBUMU MOCIIIY € Ti
K PEYOBHHH, 11O 1 B THO1, TOOTO:

- OpraHika;

- KHILIKOB1 (hepMeHTH;

- a30T y (popMi pI3HUX CIOJIYK;
- pocdop y bopmi okcuay;
- KaubLiil y (hopmi OKCUAY;
- Kt y opmi oKcumy;

- p13H1 MeTaJId Y POPMi OKCH/IIB 1 COJICH.
BiacoTkoBuii BMICT KOKHOTO KOMIIOHEHTA 3aJI€KUTh BIJI:

- palioHy Xap4yBaHHS,

- YMOB yTPUMaHHS;

- (pi3uyHOTO CTaHy 1 MOPOIU MTHIL.

ToMmy HaBITh y NTUIIb OAHIET TOPOJIH, aJie MO KUBYTh B PI3HUX yMOBaXx,
B1JICOTKOBU BMICT OCHOBHMX CKJIQJJOBUX MOKE€ BIJIPIZHATUCSA JOCUTH CUJIBHO.
Hanpuknan, y nOTuib, B pAalliOHl SIKHX TNEpPEeBa)Xa€ 3€pHO, MOCHIA MICTUTh
nomiTHO Ounbiie ¢docdopy. SAKIIO X OCHOBHUM KOPMOM € TpaBa, TO
30UTBLIY€ETHCS BMICT a30TYy.

OCHOBHOIO BIAMIHHICTIO € Habarato OLIBII BHCOKAa TOKCHYHICTD,
BUKJIMKAaHA TUM, 1110 c€Ya 1 KaJ BUXOJATh y BUTJISI CYMIIIli, Yepe3 110 MOCTi
MICTUTb 3HAYHO OUIbIIIE aMiaKy Ta 1HITUX arpPECUBHUX PEUYOBUH.

Tomy nrTammvHuANA MOCTIA Kparie MiAXOAUTh ISl BUTOTOBJICHHS PIIKHUX
MIJTOMIBEb, aJKe 3aBISKA OUIBII BHCOKOMY BMICTY MIKPOEJIEMEHTIB BiH
e(eKTUBHIIIE KOMIIEHCYE X AE(IIUT y POCIUHHU.

KpiMm TOTO, TIiCHS CYNIKM MUTOMUN BMICT MIKPOEIEMEHTIB BUSBIISETHCSA
MIOMITHO BHIIIE, HI’K Y THOIO, & OCh BMICT OPTraHIYHOTO KOMIIOHEHTa TPUOIN3HO
OJIHAKOBUH.

[Tonpm Te, 10 AT ACSIKUX arpOTEXHIYHUX 3aX0/1iB MOXKHA KOPUCTYBATHUCS
CBIKMM a00 3ajieaHuM (3 MOMEHTY Horo 300py MpoMIuIo Oulblle MIcsLs)
MOCJIIJIOM, OLJIbIIIe 3aTpe0yBaHUMU Ta YHIBEPCATbHUMU POYKTAMU 3 HBOTO €:

- IeperHii;

- YaCTKOBO MIEPETHWINN TIOCTi I,

- piJIKa M1roTiBIIS;

- cyxuit 00 TpaHyIbOBaHUM MOCII/I.




Iepernii

Haiibinpm mpoctuii, ajge oJHOYACHO 1 HAWJOBIIUN CHOCIO OTpHUMaHHS
\\“““ e TICDCTHOIO NOJIATa€ B TOMY, IO nocni{[
/ BUCHUINAIOTh  HA  PIBHUM  3eMJISTHUHN
MailaHuuK, QopMmyroun OypT, TMOTIM
HAKpUBAIOTh MOJIIETUIICHOBOIO TIJIIBKOIO a00
Ope3eHTOM, 3aJIMIIAIOYU 3HU3Y HEBEIMKUN

POCTip JuTst BeHTHIAII [1,2].

3 mepioguuHicTIO 2-3 Micsali Oypt
BOpYyIIaTh Bpy4YyHy abo0 3a JOMOMOTOIO
HABICHOTO TeEpeTpylIyBadya, a TaKOX IOJIMBAIOTh BOJOIO ISl MiATPUMKH
BOJIOTOCTI.

B cepenHbOMYy €KCKpPEMEHTH IEPETHHUBAIOTH 3a 1,5-3 poKH, mpUUOMY
TEPMiH 3aJIEKUTH BiJl 0araTbOX YNHHUKIB, y TOMY YHCIII TEMIIEPATypH MOBITPS
1 COHSIYHOI aKTUBHOCTI.

[Tpubnu3HO yepe3 7-12 MicsIiB €KCKPEMEHTH y OypTi MIHSIOTh KOJIp, a
XapaKTepHUI 3amax MOCIily cTae€ jeaBe MmoMiTHUM. Lle roBopuTh mpo te, 1o
MOCJIIJT TIEPETBOPUBCSA HA YACTKOBO MEPETHWIMH TymycC, TOMY HOTO MOXKHA
BUKOPHUCTATH JJIs JICIKHX arpoTEXHIYHUX 3aX01iB.[2]

k110 % nMOTpiOHUMN MEperHii, TO PO HOro TOTOBHICTh TOBOPATH HACTYIIHI
O3HAKH:

- CTIMKMI 3eMIISTHHM 3aI1ax;

- puxJja CTpyKTypa 3a ycim o0csiroM OypTy;

- KOJIIp YChOT'0 MaTepiaiy MIHSETHCA HA OJHOPIAHUN TEMHO-KOPUYHEBUI
ab0 4opHUH.

IIpuroryBanHs piaKoi migrogisii

3 NOTalllMHOTO TMOCHiAy MOXHa MPUrOTYBaTH HACTIM, SKUM MOXKHA
BUKOPUCTATH JIJISl MIATOJIBII POCIMH Ha ropoxi. [IpuroryBaHHS SIKICHOTO
NEPETHOI0 3aliMae Garato yacy, TOMy BHUSBHUBIIM O3HAKM HECTaudl MOXUBHUX
peYOBHH a00 MiHEpAITIB, MOTPIOHE JOOPHBO, SKE MOYKHA 3pOOUTH 3a 2-3 THIKHI.
Came TakuM JOOpUBOM € pifka miaromisis. [2,3]

[IpuroTyBaHHs HACTOIO 3 MTANIMHOTO TOCIITY BiIOYBAETHCS y JACKLIIbKA
eTaIiB:

1. CBixkuii a00 Cyxuil MOCIi/ 3aMOYYIOTh 1 pO3BOJAATH Y BOJ1. Jlo3yBaHHS
Mae OyTH TakuM, o0 cymimn Oyia 3a KOHCUCTEHIIEIO K Kedip.

2. PerenbHO NOJPIOHIOIOTH yCi TBEpAl (hparMeHTH, JOMaralouuch MOBHOI
OJTHOP1THOCTI CyMIIIIi.

3. BucraBnsiore cymim Ha coHie, mo0 MiIHIMATA ii TeMmmeparypy 1
PUCKOPIOBATU POOOTY OaKTepiud.

4. YekaroTh MOBHOTO (CyMill BTpadyae HEMPUEMHHI 3amax i MmepecTae
BUJUIITH Myxupi) abo YacTKOBOro (CyMill MiHs€ 3amax Ha OOJOTSHUM)
NeperHUBaHHS.



5. [loBHicTIO a00 YaCTKOBO MEPErHUIY CYMIII PO3BOISTH BOJIOIO, MO0
3a0€3MeYUTH ONTUMAJIBHY JIJIsl TOTO a00 1HIIIOTO 3aCTOCYBAaHHS KOHIIEHTPAIIIIO.

6. YV neskux BUIAIKaX CyMIII 10 a00 MICs PO3BEACHHS MPOIIKYIOTh,
100 OYUCTHUTH B1J CMITTS.

[TigromiBis HE MOXKE 3aMIHUTH MOBHOIIIHHOTO JO0OpHBa, 3aT¢ e€(PEKTUBHO
JIOTIOBHIOE MOT0, @ TAaKOX JI03BOJISIE POCIUHAM 3/710J1aTH AShIUUT MOKUBHUX 1
MIHEpaJIbHUX PEYOBHH, BUKJIUKAHUNA OYPXJIMBUM PO3BUTKOM.

Kpim Toro, 3acTocyBaHHs NTAIIMHOTO THOIO Y BUIJISAL P1AKOL MiATOIBI
JI03BOJISIE OAraTOPIYHUM POCTUHAM 0€3 YIIKOKEHb MOTATHYTH JI0 JTUCTOIA 1
1 TPUHECTH HOPMAJBHUM ypoxXkai, micias Joro ix Tpeba Oyne MOBHOIIHHO
yaoOproBatu [3].

Cyuika i rpanyasiuis

Cymika i TpaHyJIFOBaHHS TOTYIOTh NMTAMIMHAN TIOCTI ] O JOBTOTPHUBAIIOTO
30epiranHsi a00 BUKOPUCTAHHS SIK TTAJTUBO.

[lepeBaroro Takoi 0OpoOKH € MakcUMalbHE 30€pEeKEHHS MOJIicaxapu/iiB
(menroyioza, KpoxXmalib) 1 TPOJYKTIB iX
NEepPeBapIOBaHHS B IUIYHKOBO-KHIIIKOBOMY
TPaKTi NTHUIIb.

Kpim Toro, mia gac TepMigHOI 00pOoOKHU
npu TpaHyidmii abo uepe3 2-3  wicsll
30epiraHHs Micis CYyUIKHA B MOCHiAl THHYTh
yci 30yJTHUKU XBOPOO, a TaKOXX OUIBIIICTh
S€1lb TeJIbMIHTIB.

IIpu nosiBi 03HaK HecTAa4i MOKMBHUX PEYOBUH 200 MiKpPOeJIeMEHTIB

3azBuuail MEpIIMMH O3HAKaMu JAePIUUTy MOXKUBHUX PEYOBUH abo
MIKPOEJIEMEHTIB CTa€ MJIISIBICTh POCIHMHM, @ TAKOX JHUCTS, IO MEPEAYaCHO
MiHS€ CBi Komip. EKCTpeHMX 3axojiB, K MiJ 4ac OOpOTbOM 3 pI3HUMU
XBopoOamu ab0 WIKITHUKAMH HE BHMArae€rbCs, MPOTe [JIi OTPUMAHHSA
HOPMAJILHOTO BPOXKAI0 POCIMHY HEOOX1THO MiATOAYBATH.

SIKII0 € TrOoTOBUHM NEperHii, TO POCIMHY MYJIbYYIOTh HUM 1 PSCHO
NOJIMBAIOTh, 3aBISKM YOMY TyMYCOBI KHCJIOTH 1 PI3HI MIKpOEJIEMEHTH
MIPOHUKAIOTH JIO TPYHTY, 3BIIKH 1X BUTITAIOTh KOPEHI pOCIUH. SKIIO € CHIIBHO
3aJieKaHuM TIOCII, SIKOMY B)KE€ HE MEHIIE POKY, TO MOKHAa HOTO BUCHIIATH
KUJIbLIEM HABKOJIO CTOBOypa pOCIMHM, BIACTYNUBIIM Ha 50 cM, MOTIM 37€erka
TIOJIATH.

Taka miAroaiBIs i€ TOBUIBHIIIE, a TaKOX MOXE IMOUIKOJUTA KOPEHI
POCIIHH, SIKIIIO BOHU BUSIBIIATHCS 3aHAATO OJIM3BKO JI0 100pUBa.

k10 A0CTYNHUM TUTBKH CBIKUNA a00 CyXHi MOCHI, TO 3 HbOIO pOOJISThH
M1JITOI1BJIIO, SIKOTO TICJIS TOBHOTO NIEPErHUBAHHS MOJIMBAIOTh POCIHHY.




Oc00,1MBOCTI EKCKPEMEHTIB 32 BUJIAMH NTHLb

[Tormpu Te, 1m0 yCl NTHIN CXOXI MK CO000, TOCHTIA KOXHOTO BHUIY
BIJIDI3HSAETBCS HE JIMINE BiJ EKCKPEMEHTIB CCaBIliB, ab00 NTHUIb I1HIIHUX
PI3HOBU/IIB, aJIeé HABITh BiJ MOCIIAY NTHUIlb TIET XK MOPOJH, aje 10 XUBYTh B
IHITUX YMOBaXxX. AJKe MOCIIT YTBOPIOETHCS 3 Ti€T 1K1, 10 iCTh NTHUIISI, TOOTO
pallioH CWJIBHO BIUIMBAE HA XIMIYHHUM CKJIa] €KCKPEMEHTIB.

Ille omuH YMHHMK, BiJ SIKOTO 3ajJeXaTh BJIACTUBOCTI €KCKPEMEHTIB, - 1€
YMOBH YTPUMaHHS NTHUIb. ADKE piBeHb (DI3MUHOI aKTUBHOCTI Ty>K€ CHUIBHO
BIUTMBAE Ha METa00I13M >KMBOI ICTOTH 1 POOOTY MOTO KIIIKUBHHKA.
Hepeneaunui

HaiiGinpm 3aTpeOyBaHUM MPOAYKTOM
IIPU PO3BEJICHHI NIEPETENIIB € iX UL, TOMY
OTUISAM  3a0€3MeYyl0Th  Takl  YMOBHU
YTpUMaHHs, TPH SKUX 30UIBIIYETHCA 1X
STHIIEHOCKICTb.

Maetbcss Ha  yBa3li HE  JIMIIE
30ajlaHCcOBaHE  Xap4yBaHHS, alle H
: MOJKJIMBICTH JIITaTHM, HEXal HaBITh B
00MEXXEHOMY TIPOCTOP1 BOJIbEPA, 3aB/ISIKA YOMY X TOCIII]T TAKOXK BHUSABIISIETHCS
MaKCHUMaJIbHO 30aJIaHCOBAHUM.

Tomy BMICT OpraHiku 1 MiHEpaIiB B iX MOCII/II MAKCUMaJIbHO HAOJIM>KEHU N
0 YCEpEeNHEHHWX 3Ha4YeHb A yCiX MTHIb, 3aBISKA IbOMY J00puBa 3
MIEPETICITMHOTO MOCITITY TAaKOX BUXOATh MaKCUMATbHO 30aJTaHCOBAHUMU.

IHmMX nTHIb

[Tocmin Oynb-KUX OTHIb, HE3aJEKHO BiA MOPOAM 1 YMOB YTPUMAaHHS,
MIJXOAUTh JIJIE BUTOTOBJICHHSI MIATOJIBJI, OTPUMaHHS TMEPErHOI0 Ta IHIIHUX
croco0iB 3aCTOCYBaHHS Yy CUIBCHKOMY T'OCIOJAPCTBI, a/pKe TpaBHA CHCTEMa
OyIb-SIKMX TITUIIb BJIAIITOBAHA 1 IIPAITIOE 3a OJTHUM IPUHITATIOM[3].

ToMy OCHOBHUM HapameTpoM, 3a SKUM BapTO OIIIHIOBATH IMOCIIJI, € HOTO
JIOCTYIIHICTh SIK 3a BapTICTIO, Tak 1 3a JOOOBHUM OOCSATOM. AJKE XBUIISICTA
namykka abo KoJiiOpi HaBiTh 3a PIK HE 3MOXYTh 3POOUTH TOCHIAY, SIKOTO
BUCTAuYMIIO O JIsi TOOpYBA HABITh HEBEJIMKOI JUISTHKUA. A OCh CTpaycrHa depma
abo mnraxodabpuka, Ha SAKIA BHUPOIIYIOTh M'SCHY TMTHUIIO, HaBITh 3a 100y
3pOOUTH CTIIBKHM TMOCHITY, 0 MOro BUCTAuWjao O aiisg J00puBa JIEKIIBKOX
CUILCHKHUX MOJIIB.

[Tpu 1bOMY BIICOTKOBUN BMICT OPTaHIKH 1 MIKPOEJIEMEHTIB OCOOJIUBOTO
3HAYCHHS HE Mae, aJKe JUIs TOTo, 00 3eMJIs JaBajla MaKCUMAaIBHUHN BpOJKaid,
HEOOX1THO HE JIMIIIE YA0OpIOBATH 11 MTAIMHUM TOCIIAOM, ajie¢ 1 BUKOHYBATH
0e3:114 1HILKUX arpOTEeXHIYHUX 3aXO/I1B.

V 4uucii mux 3aX0/iB :

- BUPOIIIYBAaTH CHJICPATH,




- BU3HAYaTH HEeCTayy THX ab0 1HIIMX €EMEHTIB 32 CTAHOM POCIUH a0
aHaji3y IpyHTY;

- npu HEOOXITHOCTI BHOCHUTH JOJATKOBI MiHEpajabHI a00 oOpraHiuHi
00pUBa;

- J0alIMBO BIIHOCUTHCS 10 MEIIKaHIIB IPyHTY (y TMepIly 4epry
YepB'AKIB) 1 KOMaX, SIK1 3aIAJIIOI0Th POCIHHHU.

BucHoBok

[Mtamwmuuit mocmixg - ue Ao0pe HaTypalibHe MJO0OpUBO, SKE TMpHU
MPaBUILHOMY BHUKOPHUCTAaHHI HAMOBHIOE TPYHT TOXXUBHUMH PEYOBHUHAMU 1
MIKpOEJIEeMEHTaMH, HEOOXIMIHUMH pOCIWHAM g pPO3BUTKY. [Ipote 'y
MIOYAaTKOBOMY CTaHl L€l Marepian 1yXe TOKCHMYHUU 1 BOMBae ab0 CHIIBHO
oOnaintoe OyAb-sKI POCIUHU, TOMY IPH POOOTI 3 HUM HEOOX1THO HACIITyBaTH
HaJlaH1 PEeKOMEHIAII].

Takuil miaXig HE JMIIe TPUHECE KOPUCTh 3€MJll, IO TMpPUBEAE 0
30UIBIICHHS BPOJXKAiB, ajie 1 JOMOMOJXKE IITaxIBHUKAM TI030aBUTHUCS BIJ
EKCKPEMEHTIB, 1110 IPEJICTABIIAIOTH CEPUO3HY 3arpo3y.
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