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BCTYIl1

Metoro BHBYEHHS HaBYAbHOI JUCHUILUIIHK € (OPMYBaHHS Y CTYACHTIB TJIHOOKUX
TEOPETUYHHUX 3HAHb Ta MPAKTHYHUX HABHYOK IIOJO IPYHTY SIK OJHOTO 3 OCHOBHHUX KOMIIOHCHTIB
MIPUPOJHOTO CEPENOBHINA, PO3KPUTH HOro (QYyHKIIOHAIBHY poJib Yy Oiocdepi, ekocucTemax,
CITBCBKOMY 1 JIICOBOMY TOCHOAApCTBi. 3a0e3MeYMTH PO3YMIHHS TPOIECIB TPYHTOYTBOPEHHS,
kinacudikamii IpyHTIB, iX (i3HMKO-XIMIYHHMX, OI10JOTIYHUX BJIACTHUBOCTEH, OIIIHKH POJIOYOCTI Ta
€KOJIOTIYHOTO CTaHy, a TaKOXK Cy4aCHHUX METOJIIB OXOPOHHU ¥ BIJIHOBJICHHS JIETPaJIOBAaHUX 3EMEIb.
Oco0nuBa yBara mpuAUIAETbCS (HOPMYBAHHIO Yy 3700yBadiB €KOJIOTIYHOT'O MUCJICHHS, 3AaTHOCTI
aHaJi3yBaTW CTaH TIPYHTIB y KOHKPETHUX MPHPOJHO-TeorpadiuHuX yMOBax, IMPOTHO3YBATH
HACIIIJIKM aHTPOIIOTCHHOTO BIUTUBY Ha 3eMEJIbHI PECYpCH Ta pO3POOISATH MPAKTHYHI 3aXO0JH II0JI0
iX OXOpOHH, CTAJIOTO0 BUKOPUCTAHHS W BiJIHOBJICHHSI.

3aBIaHHAMU HABYAIbHOT IUCLUILIIHY €:

— HaJaTH YSBICHHS MPO IPYHT SK HPUPOIHE TLIO, KOMIOHEHT E€KOCHCTEMH Ta 00 €KT
MIPUPOIO0XOPOHHOT AiSITBHOCTI;

— O3HAaOMHUTH 3 OCHOBHHMMH IIPOIECAMU IPYHTOYTBOPCHHS, (PAKTOpaMu Ta yMOBaMHU
dbopMyBaHHSI pI3HUX THIIB IPYHTIB;

— BUBYMTH (Pi3uyHi, XiMiuHi, (i3UKO-XIMIYHI Ta OIOJNOriuHI BJIACTUBOCTI IPYHTIB, iX
B3a€EMO3B 30K 3 POJIIOYICTIO, )KHTTEISUIBHICTIO OpraHi3MiB Ta CTa01IbHICTIO €KOCUCTEM;

—  PO3KpUTH KJacu]iKallilo IPYHTIB YKpaiHH, OCOOIUBOCTI IPYHTOBOTO MOKPHUBY JICOBHX,
arpapHux 1 ypOaHi30BaHUX TEPUTOPIHt;

— O3HaOMHUTH 3 METOJAaMH OIIIHIOBAaHHS POJIOYOCTI IPYHTIB, MPOBEICHHS IOJIBOBUX 1
71a00paTOPHUX JTOCIIKEHb, & TAKOXK IHTEPIIPETallii OTPUMaHUX JaHHX;

— HAaBYUTHM AaHAJI3yBaTH OCHOBHI TMpOSBU Jlerpajamii TIPyHTIB: €po3il0, 3aCOJICHHS,
3a00J10YeHHS, YIIIJIbHEHHS, TEXHOTCHHE 3a0py/JHEHHS TOLIO;

—  PO3IJISTHYTH €KOJIOTi4HI, TPaBOBI, EKOHOMIYHI Ta OpraHi3aliiiHi 3acaju 0XOpOHU 3eMeIb,
MOHITOPHHTY I'PYHTIB Ta pEKyJIbTUBALlI] TOPYIIEHUX 3EMEb;

— chopMyBaTH NpaKTUYHI HABUYKH 31 300py, aHali3y Ta KapTorpadyBaHHS IPYHTOBHX
JAHUX JUIs TOJAJbIIOrO 3aCTOCYBaHHS Yy mpodeciiiHill NisabHOCTI B cdepi eKousorii, J1icOBOro
rOCHOJapCTBa, YIPABIiHHS 3eMEIbHUMHU PECYpPCaMU;

—  CTUMYJIOBaTH YCBIJOMJIEHHS pOJI TIPYHTIB Yy JOCATHEHHI LiJE€H CTaJoro po3BHUTKY,
30epexeHH1 610pI3HOMaHITTS Ta aJlanTalii 0 3MiH KIiMary;

— 3a0e3MeyuTH TOTOBHICTH JI0 BIIPOBAKEHHS IPHPOJOOXOPOHHUX TEXHOJOTIH Yy
3eMJIEKOPHUCTYBaHHI Ta JICOBOMY TOCIIOIapPCTBI.
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JlabGopaTopHa podora Nel

O3HaiioMJIEeHHSI 3 TPYHTOM SIK 00’ €KTOM J0CJIi/I?KEeHHS: 1Or0 OCHOBHI BJIACTUBOCTI Ta
METOH BUBYCHHS

Merta: 03HallOMUTHCS 3 MPEIMETOM 1 CTPYKTYpPOIO IPYHTO3HABCTBA, €TallaMyd HOr0 PO3BUTKY
SK HayKH, a TAKOX 3 OCHOBHUMHU METOAAMH JTOCIIPKEHHS IPYHTIB.

OO6nanHaHHA Ta MaTepiayid: MiAPYYHHKH, HAYKOBI JDKEpesia, 1HTEPHET-PECYpCH, KOHCIICKT
JeKIii; Tabmuus kimacudikamii TpyHTIB; KapTa 30HAJIBLHUX IPYHTIB YKpaiHM; 3pa3Ku IPYHTIB;
OmaHK-3BiT (MOske Oyt B 30muTi, Word, Google Docs).

3apaanns 1. ChopmynroliTe BU3HAYCHHS IPYHTO3HABCTBA SIK HAYKH.

1. CdopmymroiiTe BIacHe BU3HAUYEHHS IPYHTO3HABCTBA (HE KOMIIOKOYH JIOCTIBHO 3 JLKEPE).

2. TloscHITH BiIMIHHOCTI MK I'PYHTOM, MaT€pUHCHKOIO T1PCHKOIO MOPOAOIO0 Ta 0CAJOBUMHU
BikIagaMu. SIke miciie 3aiiMae IpyHT cepeji Fe0JIOrYHUX YTBOPEHb?

3apnanng 2. [ToOyayiiTe cxeMy CTpYKTypU I'PYHTO3HABCTBa K Hayku. Pesynbratu odpopMuTtu
3a HACTYITHOIO ()OPMOIO.

Po3ainu rpyHTO3HABCTBA Kosu po3noyanocs BUBYCHHS [Ilo BuUBYaOTH B JaHOMY
po3ii?

3aranpHuil

I'eneTnunui

[Tpuxnaguuii

Arpoximist

I pynToBa reorpadis

Exonoriune I'PYHTO3HABCTBO

3apnanss 3. JlochifiTh OCHOBHI METOAM JOCHIJKEHHs IPYHTIB Ta HaBEIITh HNPUKIAAU iX
3actocyBaHHsA. KOpoTko oxapakTepu3yiTe 3a3Hau€HI METOAM Ta HABEIITh NPHUKIAJ, KOIU ILeh
METOJ1 3aCTOCOBYEThCS Ha MpakTHLli. Pe3ynpTaT 0opOopMHUTH 32 HACTYITHOIO (HOPMOIO.

Merton nociigxeHHs CyTtb meTony 3acTocyBaHHs HA PAKTHILI

I[TonpoBUN MeTO

JlaGopatopHuii aHami3

Mexaniuanii aHai3

XiIMIYHUN aHai3

Kaprorpadiunmii

MonenroBanus

3apnanas 4. CkiafgiTh XpPOHOJIOTIYHY TaOJMII0 PO3BUTKY IPYHTO3HaBCTBAa. PesympTartu
0(OpPMHUTH 32 HACTYITHOIO (HOPMOIO.

Pik Honist/locsirnenns Buennii/Kpaina

3apnanss S. [IpoananizyiiTe KapTy 30HaJIBHUX IPYHTIB YKpainu (nonatok 1). Busnaure, siki
OCHOBHI TUIIM IPYHTIB MOIIMpPEHI y Bamomy perioHi. IloscHITh, K MpUPOIHI YUHHHUKH (KJIiMaT,
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penbed, POCIMHHICTH) BIUIMBAIOTH Ha (OPMYBaHHS ITMX IPYHTIB. 3poO0iTh BHCHOBKH IIOJIO
JIOIITBHOCTI X BUKOPUCTaHHS a00 OXOPOHH.

3aBaanus 6. [TiaroTyiTe KOPOTKY MPE3CHTAIIII0 00 MTOCTEP HA TEMY:

- IpyHT K MpUpOAHMIA pecypc: BIACTUBOCTI, PYHKIIIi Ta 3HAYEHHS JUI1 EKOCHCTEM.

- Poab rpyHTOBOTO OKPUBY Yy MiATPUMAHHI O10pI3HOMAHITTS Ta €KOJIOTTYHOTO OajaHCy.

- IpyHTO3HABCTBO SK OCHOBA CTAJIOrO 3€MJIEKOPHCTYBAHHS B YMOBax 3MiH KJIiMary.

- 30epexeHHs pOAIYOCTI IPYHTIB Y KOHTEKCT1 €KOJIOTTYHOT O€31eKH.

- BmpoBamxkeHHs NpUPOJOOPIEHTOBAHUX TEXHOJOTIH y 3eMJIEKOPUCTYBaHHI Ha OCHOBI
IPYHTOBHX JOCHIIKEHb.

- Pounb rpyHTO3HaBCTBA B 320€3M€UEHHI CTAIIOTO MPUPOTOKOPUCTYBAHHS.

JlaGopaTopHa podoTa Ne2
Bu3zHauyeHHs1 TUNIB ripCbKUX MOPiJ Ta aHAJII3 eHIOTeHHUX Ta eK30reHHUX MPoLeciB y

¢popmyBaHHi peabedy

Merta: HaBunTHCS KJIacu(iKyBaTH ripchbKi MOPOJIU, pO3Mi3HABATH X 32 30BHILIHIMU O3HAKaMH,
a TaKOX aHaJi3yBaTH BIUIMB BHYTPIIIHIX (€HJOT€HHMX) Ta 30BHIMIHIX (€K30T'€HHUX) T'€0JIOTTUHUX
npoleciB Ha popMyBaHHA penbedy YKpainu.

OOGnagHanHs Ta MaTepianu: 3pa3k TipcbKuX mopin (TpaHiT, 6a3anbT, MICKOBHK, BAIHSIK,
THeHC Tolo0); KOHTypHA KapTa YKpainu; (i3udHa KapTa; Jymna; HiXK abo cKpeOOoK (s mepeBipKH
TBEPAOCTI); TUISAIIKA 3 BOAOIO (IJIs1 BUSBIIEHHS MOPHCTOCTI); BOJIOT1 CEPBETKH, PYKABUUKU (IS
ririeau mpu poboTi 3 3pa3kaMu).

3apaannd 1. O3HaOMUTHCH 13 KJIacu(DIKaIEO TIPCHKUX MOPiA Ta MPOBECTH MIKPOCKOIIIYHUIN
aHai3 ripcbkux mopia (O0epemo mo ABa pi3HUX 3pasku). Pe3ynmpTaTu oQOpPMHUTH 32 HACTYMHOIO
dbopmoro.

Tun nopoau Hpuxiaagu OcCHOBHE IOXOXKECHHSA

Marmarnysi

Ocanosi

MeramopdiuHi

3pa3ok Kouaip CrtpykTypa bauck BouoricTs Honepenniii Tun

3apnanss 2. [To3HaunTH Ha KOHTYpHIN KapTi YKpaiHM 30HM NMPOSBY €HIOTEHHHUX IPOLECIB
(nanpukinan, Kapnaru, KpuMceki ropr) 1 30HM IHTEHCUBHHMX €K30T€HHHMX MpOIIECiB (epo3is, 3CyBU
touo). Ha kouTypHiii kapti Ykpainu (nomarok 2). mosHadaemo Kapmatu, Kpumceki ropum —
€HJIOTEeHH] TpolecH (TEKTOHIKa, 3eMJIETPYCH) Ta 30HH €po3ii, 3CyBiB, BHBITPIOBaHHS, KapCT —
Juinposebkuii cxun, [lomices, Cxin Ykpainu Ta iHIue.

3apnanna 3. Ha mpuknaai omHoro o0’ekra (peanbHOro abo TIMOTETUYHOTO) OIMUCATH, K
dopmyBaBcs ioro penbed mif €0 BHYTPILIHIX 1 30BHIMIHIX T€0JOTIYHUX mpoueciB. [Ipukian:
00’€KT - BHYTpIIIHI (€HIOTeHHi) mpoiecu (TOpOYTBOpEHHS (OpOreHe3), TEKTOHIYHI MiTHATTS;
CeMCMIYHICTh) - 30BHILIHI (€K30reHHi) Mmporecu ( BUBITPIOBaHHA, €po3is; 3CYBH Ta OCHIIMLIA,
JHOJIOBUKOBI (hopMH (Y MHUHYJIOMY)) - Cy4acHHH penbed.

3apnanss 4. [ligroryiite KOpOTKY Mpe3eHTalio abo MocTep Ha TEMY:
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- @®opmyBaHHA 3eMHOI KOPH IiJl BILIMBOM €HJOTEHHUX 1 €K30I'€HHHUX IMPOLIECIB: MPUKIAIU
3 YKpainu.

- Bzaemogis BHyTpilIHIX 1 30BHIIIHIX MPOIECIB Y POPMYBaHHI TPCHKUX CUCTEM.

- 3Mmian penbedy VYKpaiHM: POJb TEOJOTIYHHMX TMPOIECiB y (OPMYBaHHI Cy4aCHOTO
naHamadTy.

- EHnorenHi Ta eK30r¢HHI IPOLIECH K PYIIiil opMyBaHHS penbedy 3emi.

- BB reosoriyHux mponeciB Ha JIFOJAWHY 1 JOBKIJUIS.

JlabGoparopHa pooora Ne3
Bin0ip 3pa3kiB IpyHTY, HiATOTOBKA IPYHTY J0 aHAJI3Y

Merta: o3HailomuTH 37100yBadiB BHIOi OCBITH 3 METOJMKAMH BiIOOpY 3pa3KiB TPYHTY Ta
MirOTOBKA IX JI0 aHATi3Yy.

OO6nagHanHs Ta MaTepiaiu: IPyHTOBUH Oyp, IINaTeb, €TUKETKH, TaKEeTH.

i MpOBEAICHHS TPYHTOBHX JOCIIDKEHb Jy)KE€ BKIUBUM € IOYATKOBUH €Tam BiOoopy
3pa3kiB IpyHTy. SIKImI0O 3pa3ku BigiOpaHO HENpaBUJIIBHO, TO pe3ylbTaTH aHali3iB He
BiZIOOpaXXaTUMyTh MPHUPOJHUX BIIACTHBOCTCH IPYHTY 1 OyIyTh HENpPaBHILHUMH. BU3HadaIbHUM
dakTopom y mpolieci B3ATTS Npod IpyHTy € penbed Micusa BinOopy. Hampukinan, Ha AUt i3
PIBHUHHUM penbedoM 3pa3Ku IPYHTY BIOOMpAIOTh MO JiaroHanui. SIKIO X JUISHKA Mae He
BUPIBHSAHUHN penbed, TOA1 — MO JlaroHali, aje 3 KOKHOTo efeMeHTa penbedy (puc. 1)
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Puc. 1. Bin6ip 36ipHuX Mpob IpyHT 3aJI€KHO BiJ] pesibedy Ta CTPOKATOCTI IPYHTOBOTO MOKPUBY

VY 3anexHOCTi BiA KOHQIrypamii mojis BH3HAYalOTh HANpPsM BiIOMpaHHS i1HAMBITyalbHUX
npo6. SAxmmo popma moss «IpAMOKYTHHK» IPpoOU HEOOX1HO BiOMpaTH MO cepeHiil JiHii B3JOBXK
ninsaaku. [Ipu ¢dopmi monst Gnu3bKoi 10 «KBajaparay IHAUBIAYaldbHI NMpoOu OepyTh B TOYKax
po3MilieHHs 1o aAiaroHansx. OOOB’S3KOBO HEOOXIJTHO YHUKAaTH 3amaJuH, ropOiB Ta IHIIMX
HEepIBHOCTEH, sKi HeXapaKTepHi A Micus B3ATTsA Npol. TexHika B3ATTS 1HAUBIAyaabHOI IpoOu
nepeadavae TMoONEepeAHE BUAAJICHHSA 3aJHIIKIB POCIMH 13 TOBEPXHEBOTO IIapy IPYyHTY Ta
BUKOPUCTaHHA OypiB pi3HOI KOHCTPYKLII (puc. 2).

B3ary inauBinyanpHy mpoOy HoMilaroTh B 4HUCTHH Mmimedok. Ilicns Toro, sik Bci mpoOu
BiZliOpaHi, iX mepeMilryroTh 1 (GopMyIOTh cepenHio npoly Baroio He MeHme 0,5 kr. OTpumanuii
3pa3oK IPYHTY MEPECUIAIOTh B YUCTUH MPOHYMEPOBAHUN MIIIEYOK, Ha IKOMY (IKCYIOTh €THKETKY 3
iH(popMalli€o MPO Ha3By rOCHOJAPCTBA, HOMEP MOJIs, MIMOMHY BiIOOPY 3pas3Ka, TUI IPYHTY, JaTy
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B3STTS MPOOHM, HOMEp 3pa3Ka, MPI3BUIIEC BUKOHABI. Takwii K€ 3amUC OJHOYACHO POOJIATH B
MOJIbOBOMY JKypHaJTi. OJTHOYaCHO Ha KapTi 0OCIIiIyBaHOI TEPUTOPIi CTaBIATH HOMEP 3MIITYBAaHOTO
3pa3ka i 00BOJIATH OJIIBIIEM ILIOIIY, 3 SIKOi BiH B3SITHI.

TTT7T

1 2 3 4

Puc. 2. Bypu nmns B34TT Ipo0 IPyHTY
YMmoBHi no3HaueHHs: 1 — 6yp Kaunncwkoro; 2 — Oyp [3mainscekoro; 3 — 6yp Hekpacosa;
4 — 0yp BH 25-15

3pa3ok IPyHTYy, B3ATHH y MOJdi, Ha3uBalOTh cUpuUM 3pa3zkoM. I1[o0 Bu3HauuTH Oyab-sAKi
MOKa3HHUKH, 3pa3KH JIOBOJATH 0 MOBITPSHO-CYXOro cTany. J{is 1boro ix HeoOXiJHO MEpEeHEeCTH B
OKpeMy KIMHaTy, pO3CTEJIMTH TOHKHMM IIapOM Ha mamepi abo B KapTOHHHUX KOpPOOKax 1 CYIIMTH
npotsirom 10—14 nHiB. 3pa3ok IPyHTY, BUCYIIEHHH Ha MOBITPi, HAa3MBAIOTh MOBITPSHO-CYXHM.
BosoricTe MOBITPSHO-CYXOT0 3pa3ka 3BEThCS TIrPOCKOMIUHON0. I3 3pa3ka IPyHTY, JOBEJIEHOTO 0
HOBITPSIHO-CYXOT'0 CTaHy, MOTPIOHO BiniOpaT cepeanto npody macoro 300—400 r i BUIydyuTH 3 Hel
MEXaHI4HI BKJIIOYEHHS (KaMiHL, KOPIHHSA Ta iH.), IPYHT PO3TEPTH J€PeB’STHUM TOBKAUYUKOM Y
daphopoBiil cTymii 1 MPOCIATH KpPi3b CUTO, 3HOBY PO3TEPTH 1 MpociATH. Tak MOBTOPIOBATH JOTH,
MOKH Ha CUTI HE 3aJIUIINTHCS KPYNHUH Micok abo IpiOH1 KaMiHIll, Ki BUPaXOBYIOTh OKPEMO.

JlpibHO3eM — 1€ IpyHTOBa Maca MpPOCisiHA Yepe3 CUTO JAlaMeTp OTBOPIB SKOTO CTaHOBUTH
1 mM. TpyHTOBHI CKEET — 1€ YaCTOUKU po3MipoM moHaa 1 MM. CKelleT rpyHTy XiMi4HOMY aHai3y
HE IT1JISTaE.

JpibHO3eM ciifi mepeHecTH y OaHKy 3 NMPUTEPTOI0 MpoOkoro abo KapToHHI Mimieuku. B
TAaKOMY CTaHI BiH MOk€ OyTH BUKOPUCTAHUHN IS BCIX aHaNi3iB, KpIM CTPYKTYpHOTo. [[1s KOKHOTO
BUJY aHaji3y HEOOXiTHO OpaTH OKpeMo cepenHio mpoOy. [ BUIUIEHHS cepeHbOl MpoOU IPYHT
HEOOXITHO BUCHIATH 3 OaHKM Ha Mamip, PO3CTENUTH TOHKUM IApOM, PO3AUIUTH HA KBaJpaTH 1 3
KOXKHOTO KBajpaTa B3siTa MINaTesieM MalleHbKi mpoOu, siki motiM 3Mmimaru. Lle 1 Oyne cepenniit
3pa3oK IPYHTY JJIs aHAMTI3Y.

3apnanas 1. BiniOpaTu Ta miAroTyBaTH 3pa3oK IPYHTY Ajis aHaiizy. Meroauka poOOTH:
Bin6ip 3pa3kiB I'pyHTY B HOJIBOBUX YMOBAX MPOBOJATH Y 4-5-1 TOUKax AUISHKU. 3pa3KH MiJIIUCaTH
Ta BIANPABUTH B JIAOOPATOPIIO /IS MOJANBIION0 BUBYEHHS. 3/100yBayi OCBITH OTPUMYIOTh KOPOOKHU
3 IPYHTOM. 3aluCyloTh y 30IIUT BiAOMOCTI, sIKi € Ha eTukeTui. [lounHalOTh rOTYyBaTH IPYHT 10
anamizy. KmamyTe IpyHT Ha uyucTuil OUMi mamip 1 po3MHUHAIOTh 3aiexaHi rpyaku. I[liHnerom
BiIOMPAIOTh YCi KOPIHII, YJTaMKHM TipCbKHX MOpPiA TOIIO. 3pa30K IMEpPeMIlIylOTh 1 pPIBHOMIPHO
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PO3MOAUISIIOTh TOHKUM IIIAPOM Ha Iarepi, Ta AUIATH JiHIMKO0 Ha 6-8 kBaapaTHUX YacTuH. Jlam 3
KO)KHOT YacTUHH Yy CTYNKY BiIOMpAarOTh MOJOBHHY, PO3THPAIOTh 1 TMPOCIKOIOTH 4Yepe3 CHUTO.
[ToMicTuTH 3pa3ku TIPYHTY JJIsi TPUBAJIOTO 30epiraHHs, MiANMUCATH PO3TALIYBaHHS IUISHKH, JaTy
B3STTS MPO0 Ta BiJIMOBIIATBLHOTO.

JlabGopaTopHa podora Ned
Bynosa rpynToBux npogiiiB, cxemu npogijiiB 0CHOBHUX THIIIB TPYHTIB

Mera: mpoaHadizyBaTH Ta OCBOITHM NPHHIMIK OyIOBU TIPYHTOBHX HPOQLTIB, 3aKiIaJaCHHS
PO3pi3iB, HAMIBPO3Pi3iB Ta MPUKOTIOK, X OIMHUCY, BiAOOPY I'PYHTOBUX MOHOJITIB Ta 3pa3KiB.

OO0namHaHHS Ta MaTepiaid: JIONATH, IPYHTOBUM Oyp, IIMaTesb, HiX, JIiHIMKa (pyJIeTKa), BOJa,
CTUKETKH, MTAKEeTH.

Mopdosnoriunmii aHaniz IpyHTIB MPOBOJUTHUCH 3 METOI0 BCTAaHOBJICHHS HOTO TE€HE3UCY Ta
BUBYEHHS MOP(OJIOTIYHUX O3HAK IPYHTYy. Takuii aHali3 MMOBHHEH IPYHTYBATUCS Ha 3aCTOCYBaHHI
BCIX METOJIB, $IKI BHUKOPUCTOBYIOTHCS Y Cy4acHii rpyHTO3HaBuiii Hayui. [Ipu monaboBomMy
JOCTIPKeHHI TPYHTIB HaiyacTillle BUKOPHCTOBYIOTHCS MPOQiIbHUI Ta MOPGOIOTiYHUN METOAU
BuBueHHS. Sk Bimmiuae LI. Hazapenko, C.M. Ilonpunna Ta M.I'. Kit: “npodinbHuii METO JEKUTH
B OCHOBI BCiX IPYHTOBHX JIOCII)KeHb. BiH moTpeOye BUBUEHHS IPYHTY 3 IMOBEPXHI HAa BCIO TNIMOMHY
HOro TOBII, ITOCIIIOBHO, IO TeHETHYHUX TOPH30HTAX 0 MAaTEPHHCHKOI mopoau. Mopdoioriyanit
MeTol, — e(eKTHBHHI cmoci0 mMi3HAHHS BJIACTUBOCTEM TIPYHTY 3a 30BHINIHIMU O3HAKaMHU:
3a0apBIICHHSM, CTPYKTYPOIO, CKJIQ/ICHHSIM, HOBOYTBOPEHHSIMH, TITHOMHOIO i
MOCJTIIOBHICTIO3AJIATAHHS TOPH30HTIB TOHO. BiH € 0a3uCHUM IIpU IIPOBEACHHI IOJIBOBHX
IPYHTOBHX JOCIII>KEHbB 1 CKJIa/la€ OCHOBY MOJIBLOBOI IIarHOCTUKU IPYHTIB”.

VY mpoueci TIpyHTOYTBOPEHHS MAaTepUHCBbKAa MOpoAa AM(EpeHIIoETECS Ha TEeHETHYHI
ropu3oHTH. [1ocif0BHO 3MIHIOIOUUCH 110 BEPTHKANII BOHH (DOPMYIOTh I'PYHTOBHH MPO(Dib.

[ pyHTOBHIi IPOQIIb — BEPTUKAIBHUI PO3pi3 IPYHTY Bijl MOBEPXHi 0 MATEPUHCHKOI MOPOIH,
KM CKJIQAA€THCS 3 YTBOPEHHUX IiJI Yac MPOILECy I'PYHTOTBOPEHHsS T'€HETHMYHO B3a€MOIOB’SI3aHUX
TOPHU30HTIB Y MEBHIN MOCi10BHOCTI. BiH sABIs€e cO00I0 CyMy Fr€HETUUHUX TOPU3OHTIB IPYHTY.

['eHeTHYHI TOPU30HTU — TOPU3OHTAJIbHI IIAPHU, SKI YTBOPWIMCSA NPHU IMOJAIIEHHI BEPXHBOI
TOBIL[I MAaTE€PUHCHKOI MOPOJIM Y MpPOLECI I'PYHTOTBOPEHHS, KM MOB’SA3aHUM 13 MepeMillleHHIM
pPEYOBMH 1 €Heprii, IX aKyMyJslii, a TakoX 3 IOIIAPOBUM PpO3MOJIOM KOPEHIB POCIHH Ta
MIKpPOOpraHi3MiB. ¥Y pe3ysbTaTi pyxy HPOAYKTiB IPYHTOTBOPEHHS (POPMYIOThCS J1Ba OCHOBHUX THIIA
IPYHTOBOTO IPOQLITIO:

- TYMYCO-aKyMYJISATUBHUIN

- eJIOBIAJIbHO-UTIOBIAIbHUIM

s TyMyco-akyMyJIITUBHOTO THITY NMPO(DIII0 XapakTepHa MiHIMalbHA PyXOMICTh HPOJIYKTIB
IPYHTOTBOPEHHS, HANpHUKIaJ, TIPYHTH TyMYCO-aKyMyJSTHBHOIO 1 OOJIOTHOrO MpOILECIB
IPYHTOTBOPEHHS, COJIOHYAKH, OypO3eMHu.

EnmtoBianbHO-UTIOBIaIbHUM TUIT (OPMYETBCS y pe3yibTaTi JoOpe BHUPaK€HOI pPyXOMOCTI
PEUYOBMH, HANPHUKIIAM, MiA30JMCTI, OMiA30J€HI IPYHTH, COJIOHIII, COJNOAL. ICHYIOTH TakOoX iHIII Ta
OB JieTaIbHI TUIH OYJ0BU IPYHTOBOTO mpodiso (puc. 3).

B VkpaiHi HUHI BUKOPUCTOBYEThCS CUMBOJIIKa TEHETUYHUX TOPU30HTIB, BBE/ICHA aKaIEMIKOM
O. H. CoxonoBcbkuM. 3a IIi€l0 I1HJEGKCAli€l0 KOXKEH T'€HETHYHUH TOPU30HT Yy Mpodisli IPyHTY
MO3HAYAETHCS NMOYATKOBUMH JIATHHCHKUMH JIITEPaMHU CIIiB, SIKi BKa3yIOTh Ha T€HE3UC 1 BIACTUBOCTI
ropu3oHTy. Jlo CMCTeMHU CHMBOJIB Hajle)kKaTh CUMBOJIM OCHOBHUX T'€HETHMYHHMX TOPHU3OHTIB, TOOTO
TaKuX, SKI BKa3ylOThb Ha I€BHI, J00pe BUpaxeHI (YHKIIOHAJIbHI O3HAKH, IMOB’A3aHI 3 TEBHUM
IPOIIECOM I'PYHTOYTBOPEHHS, a TAKOXK CUMBOJIM JI0/IaTKOBUX O3HAK, SIKI HAKJIa/Ial0ThCSl HA OCHOBHI
npolecu TIPYHTOYTBOPEHHS 4YM € 11032 TOPU3OHTHUMH YTBOPEHHAMHU. Y TIpyHTax YKpaiHu
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BHUJIUISIOTH TaKi OCHOBHI T€HETHYHI TOPU30HTH (Tabi. 1).

A
-x'!\" o 15,78

Puc. 3. 'onoBHi reHeTnyHi TUNH Oy10BU rpyHTOBOrO npodinto (3a b. I'. PozanoBum), 2004)
YMoBHI no3HaueHHs: 1 — rymycoBuil HequdepeHuiiioBanuii; 2 — 6e3rymycoBuii; 3 — rymycoBo-
riieeBuit; 4 — TyMycoBO-KapOOHATHHIA; 5 — Oypo3eMHHUii; 6 — MiA30JIUCTUH; 7 — COJTOHLIEBUN

Tabmuus 1
['eHeTHYHI1 TOPU3OHTHU IPYHTIB
CumBon | Ha3Ba ropuzoHTy XapaktepHi MOPGhOJIOTiYHI 03HAKH
T TopoBuit ckinaseHuid Oimpmie HiX Ha 70% pPOCIMHHUMHU —3alUIIKAMU
(TpaB’IHUMH, JEPEeBHUMH, MOXOBHUMH, JHMIIAHHMKOBUMH TOILO)
PI3HOTO CTYNEHsI PO3KJIALIY.
TH Topdoso- 3yCTpIUa€eTbcsl HA  OCYLIEHMX  OKYJIbTYpPEHHX  TOpQoBHUILIAX,
NEeperHiiHui | CKIAJa€eThCs 13 CWIBHO-PO3KIIAZICHUX TyMi(iKOBaHMX POCIHMHHUX
3aNMUIIKiB 0€3 BUAUMOI aHaTOMil, YOpHUN, MaKeThCs, HEMIIHO-
3€pHHUCTOI UM IPYJIKYBATOI CTPYKTYPH.
T3 Topdoso- 3yCTpiUaeTbcs Ha MEPeocyleHUX TopdoBHUILAX, SKI CKIAJCHI
MiHEepali30BaHUH | MiHEpali30BaHUMHU Ta OOBYIVIEHUMHM POCIMHHUMH 3QJIMIIKaAMH,
MONENUCTUH, I'Ipod)OOHUH, JIETKO PO3BIIOETHCSL.
Hn JicoBa MaJIonoTyXHUH (10 10 cM) pi3HOrO CTYNEeHs PO3KIajy JIiICOBUNA omajy
HiCTUIIKA (T1IKM, KOPEHI, JIUCTSI, TpaBa) HA MIOBEPXHI IPYHTY.
He CTETOoBa MOBCTh | MAIONOTYXHUK (10 10 cM) map Ha THOBEpXHI IPYHTY pi3HOTO
CTYNEHS pPO3KJIaay 3alHuIIKIB TpaB’sHOI POCIMHHOCTI, TYyCTO
NeperUIeTeHUH KUBUMHU KOPEHSIMH.
Hd JepHUHA MiHepaTbHUN T'YMYCOBO-aKyMYJISTUBHUI TOPU30HT, SKUN
(bopmyeTbes MiJ TpPaB’SHOIO POCIMHHICTIO, OCOOJIMBO JYYHOIO,
CKJasieHui Maike Ha 50% XMBUMHU KOPEHSIMU
H I'yMYCOBUH MiHEpaJIbHUN T'yMYCOBO-aKyMYJISTUBHUI TOPU30HT 37€011bIIOTO Y

BEepXHil wyacTuHi mpodigo, piBHOMIPHO 3abapBiieHH B cipuii,
TEMHO-CIpHIl M cipyBaTo-OypHil Koiip, opraHika B HbOMY TiCHO
MOB’s13aHa 3 MIHEPAJIbHOIO YAaCTHHOIO IPYHTY, IIyXKHUH, 3€PHUCTHM
YH TUJITYBATOTPYAKYBATHH.
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ITponosxenns Tabmuii 1

eJIIOBlAJIbHI

sSKi (OPMYIOTBCS y BEpXHIH 4YM cepeiHidl 4YacThHi NpodiIo 1
MEXYIOTh 3  T'YMYCOBO-CIIOBIAJIBHUMH  Ta  LIIOBIAJIbHUMHU
TOPU30HTaMH; OIISACTOr0, CHBOTO YH IAJIEBOro 3a0apBIICHHS,
MJIACTUHYACTI, 301HEHI TyMycOM 1 TJHMHOIO, CKJaJCHI T'OJIOBHO
3JIMIIIKOBUM KBapIIOM 1 JCSTKMMH CTIHKMMH MiHEpaJIaMH.

UTIOBlaJIBHI

OypyBaTo-4epBOHOTO, OypyBaTO-KOPUYHEBOTO YU Oyporo
3a0apBiieHHs, 30aradeHi TJIMHOK, MIBTOPAOKCUIAMHU W OpraHIYHOIO
PEUOBHHOIO, IIUIbHI, TPU3MATUYHOI, TOPIXyBAaTOI UM MPU3MATHYHO-

rOpiXyBaToi CTPYKTYpH.

Pf

niceB1ohiOpoBuit

CKJIQJIA€ThCSA 13 TOHKUX 3BHBHCTHX BOJIOKHHCTHUX IPOIIApKiB
(nceBnodi6piB) MOTYXHICTIO 1-3 cM, SIKI pO3MEKOBaH1 MPOIIAPKaAMU
ToBIIMHOIO 5—-10 cM maneBoro um Oumsicroro micky. IlceBmodidopu
TEMHO-YEpBOHYBATOT0 3a0apBJCHHS, MIUIbHI 3aBASKH ILI€MEHTAIli
MICKY OKCHJIaMU 3aJi3a.

OpT3aH/1I0BUI

e nocuth noTyxHi (10-15 cM 1 Oinplne) mapu pi3HOrO CTYIEHS
3IIEMEHTOBAHOTO  OKCHJAaMH  3aji3a  MICKy  YEepBOHYBATOT'O
3a0apBIICHHS.

Rt

OpPTIITEHHOBUI

TBEPUI OPYACHIIMI IIap KOPUYHEBO-YEPBOHYBATOTO 3a0apBIICHHS,
30araueHuil TIMHAMU 1 TIBTOpaokcuAamu Ta cimimiymom (Si) y
BUTJISAI TEIIO.

Sl

COJIOHIIEBUU

pPO3MIlIEHUI Y MPUNOBEPXHEBiN yacTHHI TPO(iI0, e IPYHTOBA
Maca IHTCHCHBHO JUCIIEProBaHa i MENTH30BaHa, CIPOTO YK YOPHOTO
3a0apBlIeHHs, CTOBOYAcTOI YW MNPU3MATUYHOI CTPYKTYpH 3
TJISSHIIEBUMH TPaHSIMH, Iy>K€ HIUIBHUIA B CyXOMY CTaHi, B SI3KUH 1
OE3CTPYKTYPHHI Y BOJIOTOMY.

Gl

TJIEHOBI1

MiHEepalbHI YU OpraHo-MiHepallbHi TOPU30HTH T0JyOOro, CHU30ro,
OJIMBKOBOI'O UM MapMypONoAiOHOro 3a0apBieHHs, LIUIbHI B CyXOMY
CTaHi, 0€3CTPYKTYPHI 1 B’SI3Ki — B MOKpPOMY

MEpreaucTun

1€ JIy4HUI Mepreib TiIpOreHHOro MoXoKeHHs, Bmimae Big 20 %
n0o 50 % kapbonariB Ca 1 Mg, Ou1oro uu cipyBaTOOUIOrO
3a0apBJIeHHs, YacTo 3 OypUMH MJIsIMAMU

IPYHTOTBipHa
nopoja

MacHBHA, PI3HOTO CKJIAAy Ta CTPYKTYpH

MigCTHIar0ua
nopojaa

MacHBHA, PI3HOTO CKJIQAy Ta CTPYKTYpPH.

[lepexinHi TOPU30OHTH MO3HAYAIOTHCS 3MIIIAHUM CHMBOJIOM, SIKHM CKJIAJA€ThCS 13 CHMBOJIB
BiJIMOBIAHIX OCHOBHUX TOPU30HTIB!

- Pf —niceBnogi6poBuii ropu3oHT;

- R — opT3an0BUii TOPU3OHT;

- Rt — opriiTeiiHOBUIA TOPU30HT;

- El — emoBiasibHO-1TIOBIQIBHUN — TepeXiTHUI TOPU30HT, Y SAKOMY MPOSIBISIOTHCS O3HAKH
JIBOX CYMD)KHUX TOPHU30HTIB (€TI0BIaJIbHOTO Ta 1TIOBIAJIBHOTO);

- Hp — BepxHs yacTHHA MepexiJHOr0 TOPU30HTY — CIIOCTEPIraeThes B IPYHTAX 3 MOCTYIIOBUM
Nepexo70M 03HaK I'yMyCOBOI'O FTOPH30HTY /10 MAaTEPUHCHKOT MTOPOIN;

- Ph — HIXKHS yacTHHA MEepeXiJHOr0 TOPU3OHTY, [0 MEXKYE 3 MATEPUHCHKOIO TTOPOOIO;
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- HE — rymycoBo-eintoBiagbHUM FOPU30HT — XapaKTEpU3YeThCS THUM, 110 B HbOMY pa3oM 3
HAaKOIMMYCHHSM TyMYCy BiIOYBa€ThCS TiAPOJI3 MiHEpPATiB 1 YAaCTKOBUW BHUHOC IPOJYKTIB
pyliHyBaHHS (KOJIOIIiB, COJIEH TOIIIO);

- HI — rymycoBo-UTtOBiaIbHUNA — TOPU30HT, Y SIKOMY aKyMYJIIOIOTBCS OpraHiuHi 1 MiHepaIbHI
KOJIOT/IH, COJTi, 110 BUMHUTI 3 BEPXHIX €TIOBIAJIbHUX TOPU3OHTIB;

- P — MaTepuHCchKa noposa — ripcbka nopoja, 3 sikoi yTBOpuBCs IPyHT.

JUis 10oJaTKOBUX O3HAaK OCHOBHMX T'OPM30HTIB OepyThCs Ti K CHMBOJIM, ajle MallUMH
JiTepaMu, sIKi MPOCTaBJICHI 3 mpaBoro 00Ky Bijg ocHoBHOro cumBody: He, Ih, Ei, Ph tomo. s
0COOJIMBHX BIACTUBOCTEH UM 03HAK I'PYHTOBHX I'OPU30HTIB BBE/IEHI /101aTKOBI CUMBOJIU!

- k- nasBuicts kapOOHaTIB;

- kS — HasBHICTH JIETKOPO3UMHHUX COJICH ;

- §— HasBHICTS TiICY;

- C— HasBHICTb COMN;

- 0K - ynamK# IiipHEX KapOOHATHHX MOPIJT;

- Z — KOIIPOJITH, YePBOPOTHH, KPOTOBHHH;

- N — OpHMI{ FOPU30HT;

- ag — HacuIHi (peKyIbTUBOBAHI) TOPHU3OHTH;

- M — O3HaKH MOB’sI3aHi 3 OCYIIECHHM;

- MO — 03HAKH MOB’SA3aHi 31 3POIICHHSM;

[ToxoBaHi I'pyHTH BUAUIAIOTHCS KBaAPAaTHUMU Ty*KaMu [h], IpyHTOBe (T1ApOTreHHE) OTrNIeeHHS
nigkpecmoerses 3au3y (G1), a moBepxuese 3Bepxy (GL ).

Haiibinpm momupeHuM METOJIOM BHBYEHHS OYyIOBH TIPYHTIB € TpOoQIIbHUI METO..
BaxnuBoro yMOBOIO MpaBWIIBHOTO 3aKJIaJlaHHS IPYHTOBOTO pO3pi3y € PO3MIIIEHHS IepeaHbOi
CTIHKHM HaBIIPOTH COHIIS, IPU IIbOMY MOXJIMBO OUTBII TOYHO J1arHOCTYBATU IT'€HETUYHI TOPU30HTU

CyTh JaHOrO METOAY MOJArae B HEOOXITHOCTI y MOJIbOBUX YMOBaX NMPOBECTH BUKOIYBAHHS
IPYHTOBHUX pO3pi3iB (mIyp¢iB) A0 MaTEPUHCHKOI MOPOJM 3 METOK MOJAJIBUIOr0 BUBYEHHS
IFeHeTUYHUX TOPH30HTIB, iX OMUCY Ta ineHTHdikalii (TOOTO BCTAHOBJICHHS THILY, MIATHILY...)
IpyHTy. [Ipy BUBYEHHI I'PYHTOBOIO IMOKPHUBY Ha MEBHIH IUISHLI CylIi, HEOOXiAHO BpaxoBYBaTH
penbed, OCKIIBKM IPYHT € J3epKajoM JaHamadTy, a oTxe 3MiHa penbedy sSK MpaBUIO €
3aKOHOMIPHOIO 3MIHOIO TPYHTOBOTO TOKPUBY.

['muOuHa po3piy BHU3HAYAETHCS MOTYXKHICTIO JIOCIHIKYBAaHOTO IPYHTY, OCOOJIMBOCTSIMU
IPYHTOYTBOPIOIOUMX 1 MIJCTHJIAIOYMX TOPiJ, HASBHICTIO I'PYHTOBUX BOJ, METOI JOCIIIKEHHS,
GI3MYHUMU  MOXKJIMBOCTSMU 1, TEXHIYHOIO OCHAIEHICTIO TPYHTO3HaBLsS. [ 'pyHTOBHII po3pi3
3aKJIaIal0Th TAKUM YMHOM, 11100 nepeaHs cTiHka Oyna HaBnpoTu coHl. Lle gae 3Mory 611bI1 TOUHO
BUJUIMTH TEHETUYHI TOPU30HTHU, MIAarHOCTYBAaTH iX 3a KOJBOPOM 1 BIAMOBIIHO AAaTU MPaBUIBHY
Ha3By IPYHTY. [IpH CyliIbHUX TPYHTOBUX JIOCTIPKEHHSIX 3aKJIa/1al0Th TIOBHI PO3pi3H, HAIIBPO3PI3H,
IIPUKONKH (puc. 4).

[ToBHI po3pi3u 3akIaAal0Th KOJM NOTPIOHO BCEOIYHO BUBYHMTU IPYHT 32 T'€HETHUHUMH
ropusoHTamu. s nporo HeoOXiHO, BUSABUTU HE TIIBKH IPYHTOBHM Mpodiib, a i MaTepUHCHKY
HOPOJY /10 TIUOMHM, O1TBIIOT 32 MPOHUKHEHHS TPYHTOYTBOPIOBAJILHUX MPOIIECIB.

[Ipu cyuinpHOMY JOCHI/KEHHI ¥ KaprorpadyBaHHI TIPYHTOBOIO TOKPHMBY KONArOTh
HaMiBpO3pi3u MIUOMHOIO 10 MaTepPUHCHKOT MMOPOH, SIKi AOCArarTh TauouHu 130 oM.

[Tpuxonkamu rimm6uHOI0 50-60 CM KOPHCTYIOTHCS JUIsSl IEPEBIPKU Ta BCTAHOBJICHHS MEX MIX
TUIIAMU TPYHTIB.

Po3Mmipu Micis MOBUHHI 3a0€3M€YUTH 3pYUHY POOOTY AJIS B3ATTS P00, @ TAKOXK JOCIIKEHHS
TOPU30HTIB Ta MAaTEpUHCHKOI MOpoad. IlOTyXHICTh TE€HEeTHYHUX TOPHU30HTIB TO3HAYAIOTh B
CaHTHMETpaxX BiJl BEPXHbOI MEXI, sIKAa KOHTAKTye 3 aTMoc(eporo 10 MaTepUHCHKOI MOPOAH.
BuxopucTtoBytoTs 3HaueHHS Bif ,,0” 1o 100, 150, 200 cM i Oinbliie, B 3aJI€KHOCTI BiJ MOTYXHOCTI
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IPYHTOBOTO TIPOdiTHo.
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Puc. 4. I'pynToBuii po3pi3

Konu po3pi3 BUKOMHUHM, TO MOYMHAIOTH aHANI3yBaTu OyJOBY I'PYHTOBOTO Mpodiiio Ta HOro
3arajibHy XapakKTepUCTUKY. YBaKHO OOCTEKYIOUM CTIHKU pPO3pi3y, BUIUISIOTH HOXKEM IPYHTOBI
TOPU30HTH, 10 3MIHIOIOTh OJIMH OJHOTO B TOPU3OHTAIBHOMY HampsMmi. Kpurepiem [uis BUIIEHHS
TOPU30HTY CIyTye 3MiHAa OJHOTO 4YM JEKUIbKOX MOp(OJIOriuHUX O3HAK: 3abapBJeHHS,
IPaHyJIOMETPHYHOTO CKJIaLy, CTPYKTYPH, YIIUIBHEHHS, XapaKTepy HOBOYTBOPEHB TOIILIO.

Jlns mpaBUIBHOTO BUAUIEHHS TOPU30HTIB Ta aHamidy ixHbOi Mopdoiorii, ocobmuBo ais
BCTAHOBJICHHSI MEX 1 XapakTepy epexo 1y Mi>k TOpU30HTaMH, JOIIFHO YaCTHHY NepeIHbOI CTIHKA
pO3pi3y BianpenapyBaTé Ha BCIO INIMOWHY HOXKEM JJIsl BUSIBIICHHS IPUPOTHOI MOBEPXHI IPYHTOBUX
arperatiB. J[pyry yacTuHy CTIHKH HEOOX1JIHO I'JIaJIKO 3pi3aTH TOCTPUM HOXeM (0e3 3riaKyBaHH:),
110 Ja€ 4iTKUHA Npodisib TPIIKUH, KOPEHiB, HOBOYTBOPEHb, BHYTPIIIIHIX YAaCTUH arperaris, Kipo4oK,
rpaHuilb Mk ropusoHTamu. Il yac ananizy Mopdosnorii IpyHTiB Tpeba BUKOPUCTOBYBAaTH 00UIABA
crocoOM MpenapyBaHHA CTIHKM po3pidy. ['0JOBHE — 1€ YiTKO BHM3HAYUTH MOTYXXHOCTI BCIX
TOPHU30HTIB, HE MPOIYCTUBIINA OJHOIO TOPU30HTY YM MiArOPU30HTY, Y TIM YHCI HepexiTHUX.
ToMy [0LUIBHO MMOCTAaBUTH y3arajibHEHUH, nonepenHiil iHaeKkc, Hanpukiaaa E, a He Ou1bll TOUHUH
Eh, Ei un in. KinneBa ingexcanis mMoxe OyTu 3poOneHa mi3Hime. He morpiOHO mocmimatu 3
1HIEKCalll€l0 TOPU30HTIB JI0 KIHIIEBOT'O JETAJIbHOTO aHaMi3Yy.

B HaByanbHMX WLUIAX B MPAKTULI TPYHTO3HABCTBA BUKOPUCTOBYIOTH T'PYHTOBI MOHOJITH.
MoOHOMIT — 11e BepTUKAIBbHUN 3pa30K IPYHTY, B3ATUH 3 TPYHTOBOIO po3pizy 03 MOpyIIeHHs Horo
HOPUPOIHOTrO cKiaay (puc. 5).

Puc. 5. Bigbip rpyHTOBOTO MOHOJITY
3apnanHd 1. O3HallOMUTHUCS 3 1HAEKCAIIEI0 TEHETUYHUX TOPU3OHTIB (IUB. Ta0Md. 1).
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3apganHsa 2. Ilimnmucatu TEHETHUYHI TOPU3OHTH TPYHTOBHX NPO(DUIB MpEACTaBICHUX Y

tabsui. BusHaunTH 10 SIKOrO TUITY IPYHTIB BOHU HaJIeKaTh. POTO F€HETUYHHUX TOPU30HTIB [3].
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3apnanss 3. B moinp0BUX yMOBaX BHKOIATH PO3pPi3 IPYHTY. 3a JOMTOMOTOIO JIOTIATH BUPIBHSITH
3pi3 Ta 3MOYUTH BOJIOIO JUIsl HOKPALEHHS SIKOCTI Bi3yalbHOI A1arHOCTUKU F€HETUYHUX TOPU30HTIB,
YaCTUHY CTIHKM BIJAIpENnapyBaTH HOXEM. BIIINTH reHeTH4YHI FOPU30HTH B IPYHTOBOMY Ipodiii,
BHU3HAUUTH X, BUKOPUCTOBYIOUHM JIIHINKY (PYIETKY) BUMIPSATHU MOTYXKHICTh TOPU30HTIB. BusHauntu

TUI IpyHTY. Pe3ynbTat 0popMUTH 32 HACTYITHOIO (POPMOIO.

Ha3sa ropusonry

[ToTyXHICTb TOPU30HTY

XapakTepuCTUKa TOPU3OHTY

3apnanHda 4. BifibpaTH 3 KOXXHOTO TOPU30HTY 3pa3Ku TPYHTY JUIsl TOJANBIIOIO BHBUYEHHS
MOp(}OJIOTIYHHUX OCOONMBOCTEH B KaMepaJbHUX yMOBaxX. 3alakyBaTH B OKpeMi MakeTu Ta

MAITHCATH.
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BusHaueHHs 3a0apBJIeHHS] IPYHTY

Mera: BU3HAYMTH 3a0apBJICHHS Ta XapakTep HOTro IUIAMHUCTOCTI KOXHOTO TE€HETHYHOTO
TOPU3O0HTY (MATOPU30HTY) 3pa3Ka IPYHTY.

OOnamHaHHS Ta Marepiaid: 3pa3Kd TPYHTY, JomaTa, IINaTelb, MEH3JIMK, MIHIET, MEH3ypKa
abo konba 3 BOJOIO, MOPLEISHOBA CTYMKa Ta TOBKAYMK, KOJIOpUMETPUYHA cucTeMa MaHcena,
BOJIOT CEPBETKH IS PYK.

3a0apBiieHHS € BaXJIMBOI MOP(OJOTIYHOIO O03HAKOI, 3a SKOK BHAUISIOTH TCHETHYHI
TOPU30HTH B MPOd1Ii, OCKUIBKKA BOHO TOB’sI3aHE 31 CKJIaJIOM IPYHTY, a BC1 3MiHU 3a0apBIICHHS — 11€
B1JIOOpaKE€HHS 3MIH BJIACTUBOCTEH IPYHTY. 3a 3a0apBJICHHSAM 3HAYHA KUIBKICTh T€HETUYHUX THIIIB
TPYHTIB OTpUMaJia CBOIO Ha3BY: Cipi, YOPHO3EMH, IiA30J1, 3KOBTO3EMH, KAIITAHOBI TOLIO.

3abapBiieHHs TPYHTY BH3HAYA€THCS 3a0apBJICHHSM 1 KOHIIGHTPAIIEI0 PEYOBHUH, 3 SIKUX BiH
ckianaeTees (Tabn. 2), a Takok (PI3UYHUM CTaHOM IPYHTY. 3a0apBlIEHHS CUJIBHO 3MIHIOETHCS Bijl
CTYIICHS BOJIOTOCTI 1 XapakTepy OCBITJCHHS, TOMY OCTaTOYHE WOTO BHU3HAYCHHS MPUHHATO
NPOBOJUTH TIPU PO3CITHOMY JIEHHOMY CBITJII IO 3pa3Kax, IO MepeOyBaroTh B MOBITPSIHO-CYXOMY
cTaHi (TPyHTOBI MOHOJITH, 3pa3Ku IPYHTIB Y AILIUKAX TOIIO), a00 MO Ma3kax y OJIaHKY OMHCY 3pa3Ka
IpyHTY (y MOJILOBUX YMOBaX BUBUEHH:). 3a0apBiIeHHS HI)KHIX TOPU30HTIB IPYHTOBOTO MPOdisito B
OCHOBHOMY BH3HAUYAEThCs 3a0apBIICHHSM I'PYHTOYTBOPIOIOYHX TOPiJ, IXHIM CKIIQJIOM i CTYIICHEM
BHUBITPIOBAHHS.

Tabmuus 2
3abapBieHHs IPYHTY Y 3B'A3KY 3 XIMIYHUM 1 MiHEpaJIOTIYHUM CKJIaJJOM
3a0apBJieHHS IPYHTY XimMiuHuii | MiHepaJoriYHuid CKJIaj
IHTEHCUBHO-YOpPHE, TEMHO-Cipe, Cipe, CBITJIO- | TyMYyCOBi PEYOBHHH (IHTEHCUBHICTh

cipe, TeMHO-0ype, OypyBaTodopHe, Oypo-4opHe | 3a0apBieHHS 1 BIATIHKM  3aleXkaThb  BiJ
KOHIIEHTpAIlli Ta CKJIaly TYMYCY)

YOpHI IUIAMU (BKPAIUIEHHs) 1 MNpPOIIAPKH Ha | TIPOKCHUIM MapraHIio
4EepPBOHSACTO-OypoMy TJIi

KOBTO-XKOBTOTapsye, >KOBTO-Oype, OypyBaro- | OKCMAM Ta TiAPOKCHIM 3ajli3a, AIIOMIiHIIO 1
KOBTE, 4epBOHO-0ype, (ioneToBo-0ype, CBITIO- | (hocdopy, 1110 YTBOPIOIOTH CAMOCTIiHI MiHepaiu
Oype abo mepeOyBaloTh y COpOOBAaHOMY CTaHI Ha
NOBEPXHI TOHKUX IIIMHUCTUX MiHEepaJiB

OnakuTHyBaTe, OnakuTHyBato-cipe  (cuze), | okcup 3ainiza (1)
3elIeHyBaTO-0JaKUTHYBATe

ouLsCTE TOHKI 3epHa KBapIy (KpeMHe3eM); KaoJiHIT

Oise, )KOBTyBaT0-01J1€, MajaeBo-Oie XJIOPUAM HATPII0, MAarHilo, Kajblilo; Cynb(aru
HaTpiI0 Ta MarHito, Tirnc; KapOoHaTH KaJbLio Ta
MarHiro

Busnauenns 3a0apBieHHS IPYHTIB € JOCHTH Cy0’€KTUBHUM 1 3aJIC)KUTh 3HAYHOIO MIPOIO BiJ
JIOCBiy TpyHTO3HaBLA. ToMy Bif 3apo/UKEHHS HayKd I'PYHTO3HABCTBO 1 JOTENep TPHUBA€ MOIIYK
BU3HAYEHHs 3a0apBJ€HHS IPYHTIB 1 MOTro KUIBKICHOI OIIHKH. 3apa3 BiIOMO YOTHpPU CcHOcoOiB
BU3HAYEHHS 1 OL[IHKU IPYHTOBOT'O 3a0apBIIeHHS, OCHOBHUMH 3 AKHX €:

1. BizyanbHe BU3HaYeHHS 3a0apBIICHHS.

2. Meron ouiHKH 3a0apBieHHs 3 Jornomorot TpukyrHuka C. 3axapoBa (puc. 6) 1 TeTpaeapa
C. CoxkonoBa. 3a TtpukyrHukom C. 3axapoBa (1927 p.), MK OCHOBHUMH TphOMa KOJbOPaMHU
(uepBOHMIA, YOpHUH, OiMMI) pO3MilIeHI KOPUYHEBI, KalTaHOBI, >OBTi, cipi 1 Oypi TOHH
3a0apBJIeHHA 1 HaBITh iXHI BIATIHKY (CBITJIO-KAIITaHOBHM, TEMHO-Cipuii, oparkeBuil). [Ipore B mii
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rami KOJbOpIB HEMa€ CUHBOTO, CH30T0, 3ejeHKyBaToro 3adapeieHHs. Tomy C. CokonoB 1 I
['onyOeB mi3HilIe 3ampoNOHYBalM TeTpaeap 1 KBaapaT y SKUX € Ouibllle TOHIB 1 BIATIHKIB
3a0apBIIECHHS.

Yop i

Mosapan- BT CBimio- bt
YERHIT HOBTHI

Puc.6. Tunu 3a0apsnenss rpyHTiB (TpukyTtHuk C.O. 3axapoBa)

3. CrangapTHa 1IKaja BU3HAYCHHS 1 OIIHKK 3a0bapBiieHHsI, BiqoMa mia Ha3oro «Munsell Soil
Color Charts» (mkamna Mancenna) (puc. 7). Koxxne 3a6apBnenss (color) y 1miif mkosmi OIiHIOIOTH 3a
TaKUMH TPbOMa XapaKTepUCTUKaMH: TOH 4u BiATiHOK (hue), Hacu4yeHicTh TOHYy abo dYacToTa
CHEKTPAIbHOI0 KOJbOpY (chroma) Ta IiHTEHCUBHICTH 3a0apBiieHHS a00 CTYIiHb OCBITJIIEHOCTI
(value). ¥V mikan oCHOBHUMH TOHaMHU € 11’ sITh: uepBoHUii (R), xoBtuii (Y), 3enenwnii (G), cuniii (B),
dionerosuii (P). JomarkoBum B3sTO 1Ie 1’ ITh TOHIB: YR, GY, BG, PB 1 RB. KoxeHn ocHoBHUY 1
JOJaTKOBUH TOH mojuiseTsest Ha 10 rpagamii, Hanpuknaa: 1YR, 2YR...... 9YR, 10YR. Ctyninub
OCBITJIEHHS OIIHIOEThCS B Oanax Bix 10 (6ine) mo 2 (ayxe TeMHe), YUCTOTa TOHY — Bif 1 (3 IEBHOIO
JTOMIIIIKOIO YOPHOTO YH O1710r0), A0 8 (YUCTUi TOH O€3 JOMIILIKU O110T0 4 YOPHOTO 3a0apBICHHS).

HUE 78YR MUNSELL® SOIL COLOR NAME DIAGRAM MUNSELL® SOIL COLOR CHART
| |
&l e . . e e
@ R I v R &
white | PInki
L white pink | ® ®
light i 1 B
gray
.2 Y . . e | o .
b ' , .
pinkish ’ ‘

w1 | 000 @

fight b e 5 0 Rl B il =

o o . . . . -0 1
L =

gray +

3

28] o . . . . .

< " i RS . P > 4

brown strong brown

1 dark 2

gray

e . . . . x

vel

.183'( dark brown

| gray . . .

° v " v .

¥

black vaory dark brown

25 . . .

i 2in e

2 ] /A ‘e 8

— CHROMA e 3 2 s P %

—__en

"
TOMA ——b

Puc. 7. lllkana Mancesmra (q)paneHT)

4. CrnextpooToMeTpHUYHHI CIOCIO, CYyTh SKOTO TOJIATAE y 3HATTI KPUBUX CIEKTPATBLHOTO
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BIJIOUTTS y pO3TEPTOMY JIO ITOPOIIKY IPYHTI.

Tunu 3a0apBiaeHHS IPYHTIB.

OnHopinHe 3a0apBICHHS, K€ TOIUIIETHCS HA 1B BUIH:

- pIBHOMIpHE OJHOPITHE — TOH Ta IHTEHCHUBHICTh HE 3MIHIOETHCS B MEKaX TOPU30HTY;

- HEpiBHOMIpPHE OJHOPIAHE — TOH Ta IHTEHCHBHICTH IOCTYIOBO 3MIHIOETHCS BijJ BEPXHBOI
YaCTUHH TOPU3OHTY J0 HIKHBOI.

HeonnopinHe 3a0apBieHHs, SKe MOIUISETHCSA HA TaKi BUIH:

- IUIAMKCTE 3a0apBIICHHS — Ha (DOHI OJTHOTO KOJIbOPY HEPETYISAPHO PO3KUIAHI IJIIMHU 1HIIOTO;

- ToukoBe 3abapsieHHs (mopdipononiOHe) — Ha omHOpiAHOMY (OHI OTHOTO 3a0apBIICHHS
HEPETYJISIPHO PO3KUIaH1 APiOHI TUISIMH 1HIIIOTO KOJIBOPY JI0 5 MM;

- cMyTacTe 3a0apBIIeHHS — YepTyBaHHS CMYT Pi3HOTO KOJIBOPY 1 MOTY>KHOCTI;

- MapMyponoaiOHe 3a0apBlieHHSI — CTpOKaTe 3a0apBlEHHS 13 CKIAAHHM BI3€PYHKOM IUIIM 1
MIPOKUIIOK PI3HOTO 3a0apBIICHHS.

KpiM sikicHOT oa€eThCs 1 KUIbKICHA XapaKTEPUCTUKH HEOAHOPIAHOCTI 3a0apBieHHs. CTymiHb
IUIIMHCTOCTI 3a0apBJICHHS BU3HAYAETHCS 32 JOMOMOIOI0 CIeialbHOi HOMorpamu (puc. 8), sika Tex
HIMPOKO BUKOPUCTOBYETHCS Y MIXKHAPOIHIH MPAKTHII].
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3% 0%

Puc. 8. Homorpama 111 BU3HaU€HHS CTYTEHS IUIIMUCTOCTI 3a0apBIeHHS IPYHTY

3apnands 1. BusHauumTu 3a0apBieHHS 1 CTYNiHb IUIAMHUCTOCTI KOXHOTO TE€HETHYHOIO
TOPU30HTY, 3pa3Ka IPYHTY Ta 3A1MCHUTH ONKC 3pa3Ka IPYHTY.

Hesenuka KijgbKiCTh IPYHTOBOTO Matepiaily B3STOTO 3 OKPEMOI'0 T€HETHYHOTO TOPU3OHTY UM
3pa3ka I'PYHTY, OYHMILAETHCS BiJl CTOPOHHIX IMpeIMeTiB (TUI0YKH, cTeOna 1 KOPIHHSA TpaB, YJIaMKH
KaMiHHS, BYTJIMHKH 1 T.J1.), aKypaTHO PO3THUPAETbCA B CTYII JI0 OJHOPIIHOI PO3CUITYACTOI MacH 1
3MOYYETHCS BOJIOIO 3 MEH3YPKH a00 KOJOW 10 3JIeTKa TeKy4oi KOHCUCTEHIIl. Bka3iBHUM manblieM
PYKHU YacTHHY 1li€1 KOHCUCTEHIII{ aKypaTHO HAHOCUTbHCS Ha OJaHK OMKCY 3pa3ka I'PyHTY (Y CTOBIUHUK
“Ma3ok”) uIs OTpUMaHHS PIBHOMIPHOTO 1O T'YCTOTI 3a0apBieHHs IuiAMu niametpom 2—2,5 cMm. He
PEKOMEH/IYE€ThCSI HAHOCUTU Ha OJIAaHKOBHUI JTUCT HAJAMIPHY KUIBKICTH IPYHTOBOTO MaTepiaiy, 00,
4yuM O1JIbIIIEe TOBIIMHA HAHECEHOTO MIapy, TUM OlIbllla HMOBIPHICTh HOr0 OCHIIaHHS ITPU BUCUXAHHI.

3a BHCOXJMM Ma3KOM BH3Ha4aeThCsl 3a0apBieHHS 3pa3ka TIpyHTOBoi Macu. Ha3sa
3a0apBieHHA, fKa SBJIsS€ COOOI CyMIII PI3HMX KOJBOPIB Ta iX BIATIHKIB, Ma€ BKJIIOYATH SK
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OCHOBHHUH (IOMIHYIHOUM) KOMip (BIATIHOK), Tak 1 qomaTkoBui kojip. Hampukman, 3abapBieHHS
KOPUYHEBO-TEMHO-CIpe (OCHOBHUN BIITIHOK — TEMHOCIpHUM, JOJATKOBHH KOJIIp — KOPUYHEBHUH).
Jominyrounii Komip (BIATIHOK) CTaBUTHCS Y Ha3Bl HA OCTAHHE MicCIe. 3a pe3yJibTaTaMi BU3HAYCHHS
3a0apBJIEHHS BCTAHOBJIFOIOTHCS OCOOIMBOCTI X XIMIYHOTO 1 MIHEPAJIOTIYHOTO CKJIaAy (OIMMPaOYHCh
Ha Tabymiro 1 nanoi po6otn). Pesynprat 0oopMHUTH 332 HACTYITHOIO (POPMOIO.

Ne

Masox BuznaueHHs KOJIbOpY
3paska

3apnanHs 2. BusHauutu 3a0apBiieHHS 3pa3KiB IPYHTY BI3yaJlbHUM CHOCOOOM Ta 3a
JIONIOMOT 00 IIKaiau MaHcena, BCTAaHOBUTH T'€HETHMUHUI 3B’A30K 3a0apBieHHsA IPYHTY 3 HOro
CKJIaJIOM Ta IPOLIECAMHU IPYHTOYTBOpEHHs. Pe3ynbraTi 0popMHUTH 32 HACTYITHOIO (OPMOIO.

Howmep Innexc Bizyanbhe 3abapBiieHHS 3a PeuoBunu, EnemenTapni
3pa3Ka | FEHETUYHOT'O | BU3HAYEHHS LIKaJIO0 AK1 IpoLecH
TOPU30HTY | 3a0apBiICHHS Mancemna BIUIMBAIOTh | IPYHTOYTBOPEHHS,
Ha3pa Ha SIK1 BIUTMHYJIM Ha
Innexc
3abapBiieHHs | 3a0apBICHHS 3a0apBIICHHS
JlabopaTopHa poGora Ne6

BusHaveHHsi MeXaHIYHOIO (IPaHyJIOMETPHYECKOI0) CKJIALY IPYHTY

Merta: Bu3HAUUTH MeXaHIYHUN (TpaHYJIOMETPUYHUN) CKJIQJ KOXHOTO TE€HEeTHYHOTO
TOPHU30HTY (MIATOPU30HTY) 3pa3Ka IPYHTY METOAOM PO3KOUyBaHHS.

OOnanHaHHs Ta MaTepiaiu: 3pa3kKu IPYHTY, HOPILEISTHOBA CTYIKA Ta TOBKAYMK, MEH3YypKa a0o
Ko0J10a 3 BOJIOIO, ILITATeNb, JIOMATKa, BOJIOT1 CEPBETKU AJIS PYK.

TBepaa ¢daza TIpyHTIB CKJIQIA€Tbcs 3 YACTHHOK PI3HOTO pPO3MIpY, $KI Ha3MBaIOThCA
eJleMeHTapHUMHU IpyHTOBUMH dacTuHKamu (EI'Y). EnemeHTapHi IpyHTOBI YaCTUHKU — 1€ YIaMKH
nopija 1 MiHepasiB, aMOpgHi OpraHiyHi 1 OpraHo-MiHepaJibH1 CIIOJIYKH, BCl MOJIEKYJIM 1 aTOMHU SKHX
3HaXOJATbCS Yy TICHOMY XIMIYHOMY 3B’A3Ky 1 SIKI HE MOYKHA pPO3JUINTH OyAb-IKHUMHU
3araJlbHOTIPUMHATUMHU MeTojaMu ne3arperanii. BimHocuuit Bmict EI'Y y IpyHTI Ha3uBaeTbcs
IPaHYJIOMETPHUYHUM CKJIA/IOM.

['panynomerpuuHuil ckiaj rpyHTY — Li€ BIJHOCHHM BMICT €JIEMEHTAPHUX IPYHTOBHUX YaCTOK
pi3HOTO PO3MIpY y IpyHTI. I'paHynoMeTpuyHi eleMeHTH, OJM3bKi 3a PO3MIpOM, 00’ €IHYIOThCA Y
rpymu, abo ¢pakuii. Koskna ¢paxiiis XxapakTepu3yeTbcs CyKyMHICTIO (Pi3MYHUX BIACTUBOCTEH, 10
BiJpi3Hse€ 11 BiA iHIIUKX ¢pakuiid. Bei rpanynoMeTpuyHi enemMeHTH, aiaMerp sikux meHmui Big 0,01
MM, 00’eqHaHl y ¢pakuio (izuuHoi rauHH, a yacTku Outbme 0,01 MM — y dpakuio (izuyHOrO
micky. TepMiH «}i3udHui» XapakTepusye TUIbKU (Pi3UUHI BIACTUBOCTI, 0€3 ypaxyBaHHS XIMI4HOTO
ckiany paxuiii. Bei yacTuHkyM, MeHII 1 MM, Ha3UBalOThCS APIOHO3EMOM IPYHTY, a Ouibmii 1 MM —
cKkeneroM IpyHTy. Ha3By rpyHTY 3a rpaHyJIOMETPHYHHUM CKJIAJIOM MOJAIOTh BIJIOBITHO /IO BMICTY Yy
HbOMY «(Di3MUHOI» IMIMHU a00 «(Di3MUHOro» MICKy. Y Ha3Bl IPYHTY BiOOpa’karOTh TaKOX BMICT
nepeBaxarouoi ¢pakuii. ['paHyTOMETpUYHUI CKIal € BaKIMBOIO T€HETUYHOIO 1 arpOHOMIYHOIO
XapaKTEePUCTHKOIO IPYHTY. Y TEHeTHuHil Kkiacudikaiii IpyHTIB TpaHyJIOMETPUYHUN CKIa]a
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BUKOPUCTOBYIOTH JIJISl PO3IOALUTY IPYHTIB Ha Pi3HOBHUIM. POJI0vicTh IPYHTIB 3HAYHO IOB’s3aHa 3
iXHIM TpaHYJIOMETPUYHUM CKJIaZ0M. Bimomo, 1o mimaHi 1 CymimaHi IpyHTH 3011HEH] eJIeMEeHTaMu
JKUBJIGHHSI POCJIMH, CYTJIMHKOBI 1 TJIMHUCTI TPYHTH MICTATH iX B JIOCTATHIX KUIBKOCTSAX. B Ykpaini
KOPUCTYIOTHCSI KJIACH(IKAIIEI0 TPaHYJIOMETPUYHOTO CKiaay, po3poOienoro H. A. KaumHchkum
(tabm. 3).

Tabmuws 3
Knacudikamis mexaniuaux enemeHTiB rpyHTy 3a H. A. KaunHchkum
®dpaki1iii MEXaHIYHUX €JIEMEHTIB Po3mipu yacTuHOK, MM
Kawinms Kam’siHucTa yacTiHa rpyHTY 3
I'pasiit 3-1
ITicok kpynHuUit 1-0,5
ITicok cepenniit Di3UuYyHUH ITICOK 0,5-0,25
ITicok npiOHUI 0,25-0,05
[Tun kpynHMit 0,05-0,01
ITun cepenniii 0,01-0,005
ITun npiOHUM DayHa FHa 0,005-0,001
My kpynHHi 0,001-0,0005
My ToHKUH 0,0005-0,0001
My konoinHui 0,0001

['paHyIOMETpUYHUM CKJIAJIOM IPYHTY Ha3MBA€THCS NPOLEHTHE CIIiBBIJHOIICHHS OKPEMHX
MexaHiuHuX (pakmiii (micky, muiay, wyny). KinbkicHe BU3HaYeHHS BMICTYy B TIPYHTI
TPaHyJOMETPHYHHUX (pakKiliii Ha3UBAIOTh T'PAHYJIOMETPUYHHMM aHaNli3oM. ICHye JeKilibka METOMIB
BU3HAYEHHS TPaHYJOMETPUYHOIO CKJIaay, B X OCHOBY MOKJAJEHI Pi3HI NPUHIUNHU. Y HOJIBOBUX
yMOBax HOro BHU3HAYalOTh BI3yaJbHO Ta Ha JOTHUK. Jlo 11aGOpaTOpPHUX METOMAIB BIJAHOCSATH
NPOCIIOBaHHS HAa CUTaX, BIAMYJIIOBAHHS B IPOTOYHIA Ta CTOSYiM BOJI, apeOMETPUYHHUN METO.]
(3MiHa MITBHOCTI CycIleH3li 3a paXyHOK OCiaHHS B3MYJIEHHUX YacTHHOK), LEHTpU(YTryBaHHS,
PO3JIIEHHS] YaCTHHOK CYXOI'o IPYHTY B CTPYMEHI MOBITPS TOILO.

Mertonrka BH3HAU€HHsS TPaHYJIOMETPUYHOIO CKJIaxy IPYHTIB y CyXxoMmy cTaHi. ['pynouky
IPYHTY PO3JaBIIIOIOTH Ha JOJOHI 1 BTUPAIOTh MajbleM Yy LIKIpY. 32 OMOPOM 1 CITIBBITHOLIEHHAM
HIIIMHOK Ta TJIMHMCTUX YAaCTMHOK pOOJIATH BHCHOBOK NP0 TpaHyJOMETpUYHMHA ckiaa. Yum
MilHiIe, TBEpHille TIpydodyKa, YUM OUIbIIE YaCTUHOK BTHUPAETHCS Y MLIKIPY, THM «BaXue»
IPaHyJIOMETPUYHUIN CKJIaJ IPYHTY. 32 JOIOMOTOI0 CYyXOro pOo3THpaHHs A00pe BiJIPI3HAETHCA MICOK
BiJl TJIMHUCTOTO MICKYy Ta CYMICKY (YUCTUH MICOK HE BTUPAETHCS Y JOJOHIO, 1 BOHA 3aJIMIIAE€THCS
YHCTOI0; CYMICOK Ta TJIMHUCTUH IMICOK 3a0pyIHIOIOTH JOJOHIO JPIOHUMHU YaCTUHKAMH). 3 KOKHOTO
IPYHTOBOI'O 3pa3Ka (F€HETHYHOI0 FOPU30HTY) OepyTh HEBEIMKY NMPOOY Macu IPYHTY 1 PO3TUPAIOTH
il Ha JOJIOHI 1 MO BIJYYTTIO BIJHOCATH O Ti€i YW 1HIIOI IPYNHU MO TPaAHYJIOMETPHUYHOMY CKIIAAY,
KOPHUCTAIOYMCh HACTYITHUM TPYITyBaHHSM (TaOI. 4).
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Tabmuus 4
Bu3HadeHHs rpaHyJIOMETPUYHOIO CKJIAY IPYHTY METOJIOM CYXOI'0 pO3THPaHHS
Hasga rpynty 3a
IpaHyJIOMETPUYHUM Cran rpyHTy Metoa cyxoro po3TupaHHs
CKJIaJIOM
[Timanuit I'pynku Tyxe nerko | [lpu  po3tupanHi 3'ABISETbCA  BIOUYTTS
PO31aBIIOIOTHCA, IIOPCTKOCTI (TIepeBaKarOTh IMMiIaHI YacTKH,
MEPETBOPIOIOYKCH B CUIYYy | YITKO TIOMITHI HEO30pOEHMM OKOM, JIyXe
Macy 0araTo MicKy, TOJIOHI HEe 3a0pyTHIOETHCS ).
[Tponosxenns Tabnuiti 4
Cymninanmii I'pynku nerko | [lpu  po3TupaHHi  mepeBaxae  BITUyTTS
PO3IaBIIOIOTHCSA mopctkocti  (mimani  gactku).  J{omoni
3a0pYAHIOETHCS c1a00
JlerkocyrnuakoBuidi | I'pynkm 1 crpykTypHi | [Ipu po3rtupanHi 3paska Ha J0JIOHI J00pe
OKPEMOCTI PO3JABIIOIOTHCA | MOMITHI MIIaHI YacTKW (IMIOPCTKYBaTi) 1
MIPHU HEBEIIMKOMY 3yCHILII. IITYBaTi (GopomrHHCTI). Hononi
3a0pyTHIOETHCS] CUIIBHO.
Cepennbocyrnmuuako | I'pynku 1 crpykrypHi | [Ipu po3tupanHi BimdyBaroThCsl HIOPCTKICThH
BUH OKpPEMOCTI PO3JAaBIIOOThCA | (TiIaHi YacTKH) 1 MOMITHa OOPOIIHUCTICTH
MiXK DaabLAMU 3 3yCHIAM | (IVIMHMCTI 1 mmtyBati 4acTkm). [pyHT moGpe
MaXeThCs, TPOTE BiMUYBa€ThCSA  OaraTo
HiIIaHUX YaCTOYOK.
BaxxocyrimuakoBuii | I'pynku 1 cTpykTypHi | IIpy po3THpaHHi Ha [0JIOHI 3'SBISETHCS
OKPEMOCT1 MIIHI, 13 CHJIOIO | BIAYYTTA OOPOLIHUCTOCTI (IMJIMHHUCTI 4YH
PO31aBIIIOIOTHCS MIX | TOHKOIIHUJTYBaTI YaCTKH) 1 ciabkoi
MAJIBISIMH. mopctkoceTi  (mimani  wactku). IpyHT 1ae
BIIUYTTS Kpeuau, 3a0pyaHeHoi JapiOHUM
MICKOM
I'muancTuin I'pynxn 1 cTpykTypHi | IIpu po3TupaHHi BiAYyBa€THCA OJHOPIJIHA,
OKPEMOCT1 JyK€ TBEpJll, HE | TOHKO MojApiOHeHa  OopoIlHKMCTAa  Maca
PO31aBIIIOIOTHCS Mixk | (mopomrok). [pyHT jae BiqayTTst Muia, micok
MATBLSIMHU HE BiIYYBA€THCS.

Metonuka BU3HAUYEHHS I'PaHYJOMETPUYHOIO CKJIaay I'PYHTIB y BOJOroMmy crasi. HeBenuky
KUIBKICTh IPYHTY 3BOJIOKYIOTH JO TICTONOJAIOHOTO CTaHy 1 PO3TUPAIOTh IO JOJIOHI MalbIEM.
CtyniHb MIACTUYHOCTI IPYHTY 1 KUIBKICTh MIIIMHOK, SIKI BITUYBAlOThCA HA JOTHK, € MOKa3HUKAMU
TpaHyJIOMETPUYHOTO cKkiamy. [{o po3repToro 3paska rpyHTy (MiIK0O3eMy) Tpeba 101aTh HEOOX1THY
KUIBKICTh BOJM, MO0 YTBOpWIACS IUTACTMYHA Maca, 3 SKOi PO3KOUYIOTh IIHYp JdlaMeTpoM
npubim3Ho 2—3 mM. [loTiM HOTO 3ropTaroTh y KUTbIE AiaMETPOM MPHOIH3HO 2 ¢M Ta POOISAThH
BHCHOBOK MO IPaHyJIOMETPUYHHI CKIIaJ] IPYHTY 3a MOKa3HUKaMHU, sIKi HaBe/IeH1 B Ta0IuIIi 5.
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Tabmuus 5

BusHaueHHs rpaHyJIOMETPUYHOTO CKJIAly IPYHTY METOJOM CKadyBaHHS

(3a A. B. I'ycapoBum)

['panartis rpyHTIB 32
MEXaHIYHUM CKJIaJIOM

Mopdosioriuai 0co0JIMBOCTI 3pa3Ka NMPU CKadyyBaHH1

Onuc

300pakeHHS

ITicok

[Tin gac ckadyBaHHS IIHYp HE
YTBOPIOETHCS;  KyJIbKa,  SIK
MIPABWJIO, HE CKAYYETHCS

Cymicok Jlerkuit

Jy’ke BaXKO CKOYYETBCS Y
KYJIBbKY, JIETKO PO3IaJacThcs Ha
MEXaHI4YH1 eJIeMEHTH

Baxxxuit

[Tin gac ckadyBaHHS IIHYp HE
YTBOPIOETHCH, KyJIbKa
CKa4y€eThCsI MOPIBHAHO 00pe

CyrauHok Jlerkuit

Iig yac CKavyBaHHs
YTBOPIOETHCS IIHYP, ane
Bi[pa3y JK pO3MAJA€ThCs Ha
KOPOTKI HETHYYKI IIWTIHIPUKU

Cepenniii

[lin dwac ckadyBaHHS IIHYP
dbopMyeThes 100Ope, ane mij yac
3TUHAHHS B ISISIE
po3IaMyeThes

Baxxkuit

Ilin dwac ckadyBaHHS IIHYP
dbopMmyeTbess  10Ope,  JIETKO
3TUHAETBCS B KiJIbIle, aje
3BEpXY Ja€ HIMapyHH

I'nmnua Jlerka

CkauyeTbes y KyJIbKYy Ta IIHYD,
SIKMH MPH 3TMHAHHI Y KUIbLIe HE
PO3BAIOETHCS, MpOTe nae 2-3
HEBEJIMKI 1 HerTMOOKI IIapyHu

Baxka

[lin yac ckauyyBaHHA IIHYp
dbopmyeThcst  g00pe,  JIETKO
3TUHAETHCS B KIIBIIE, MIMAPYHH
BIJICYTHI

3apnanHd 1. BuszHauuTu rpaHyJOMETPUYHUNA CKJIaJd 3pa3KiB IPYHTY 3a JOMOMOIOI0 CyXOro
PO3THpPAHHS Ta METOJOM MOKPOT'O CKadyBaHHS.
HeBenuka KiIbKICTh IPYHTOBOTO Martepiany (oOcsar oaHiel 4YailHOi JIOXKKH), B3ATOTO 3
OKpPEMOI0 T€HETHYHOI'O TOPU30HTY YW 3pa3Ka IPYHTY, OUMILNAETHCS BIJ CTOPOHHIX MpeIMETiB
(rimouku, cre0ia 1 KOpiHHS TpaB, YJIaMKU KaMiHHS, BYTJIMHKY 1 T.[.), aKypaTHO 3MOYYETHCS BOJIOIO 3
MEH3ypKH a00 KOJIOM /10 TYCTOI TICTOMOAIOHOT KOHCUCTEHIIT. OTprMaHa Maca CKOUY€eThCS B KYJIbKY
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niamerpoMm Onm3bko 1,5-2 cm. Kynbka po3KOYyeThCsS Ha OUIBII-MEHII PiBHINA MOBEPXHI B IIHYP
JIOBKUHOIO OJIM3BKO 5 CM 1 pIBHOMIPHOIO TOBIIMHOK OJTU3BKO 4—5 MM.

OTpuMaHUl IIHYp aKypaTHO 3TMHAETHCS B KUIbIE TAKOX Ha OLIBII-MEHII PiBHIA IMOBEPXHI.
He noryckaeThCsi 3rWHAHHS B KUIbIE MEPECOXJIOT0 ad0 MEePEe3BOJIOKEHOTO IIHYPKA: SIKIIO LIHYP
BUCOX, TO HEOOX1THO TOJIaTH TPOXH BOJHM 1 PO3KAUaTH MaTepial 3HOBY , SIKIIIO BiH MEPE3BOJIOKCHUN
— 3JIeTKa 00JIyTH HOTO0 JIJIsl BUIIAPOBYBAHHS BOJIU 3 TIOBEPXHi.

3a XapakTepoM pO3KOUyBaHHS MaTepiaay B IIHYPOK, HOro MOPQOJIOTii, HASBHOCTI 1 TyCTOTI
TPIIIUH HAa HHOMY BH3HAYAETHCS HAJEKHICTH JOCTIIHKYBAHOTO 3pa3Ka JIO TI€l YW 1HIIOI Tpymu
(miarpynu) rpaHyJIOMETPUYHOrO CKIany (3a maHumu Tabnuii 5). Pesymprate odopmistoThes 3a
HACTYITHOIO (OPMOIO.

Bu3Ha4YeHHS TpaHyJIOMETPHYHOTO CKJIATy IPYHTY

Hassa CraH cyxoro Cran BoJsIOTOTO MantoHok ['panynomerpuyHunii
ropu30HTY, No IPYHTY IPYHTY (Mopdomnoris CKJIa]
3paska 3paska)
JlaGopaTopHa podora Ne7

Bu3HavyeHHs] CTPYKTYPH IPYHTY

Mera:3aKpinuTH TEOPETHYHI 3HAHHS BU3HAYCHHS CTPYKTYpPH I'PYHTY Ta HABYMTHCH BU3HAYATH
CTPYKTYPY IPYHTY.

OO6nagHaHHs Ta MaTepiaiu: 3pa3ku IpyHTy, HeBenukui (20 cm X 20 cm) parmeHT apkyiia
MUTIMETPOBOTO TaIepy, BOJIOT1 CEPBETKH ISl PYK.

Jlo ¢i3MyHMX BIACTUBOCTEH TIPYHTY HajeXaTb CTPYKTypa, 3arajibHi (i3uuHi, (¢i3HKoO-
MeXaHI4Hi, BOJIHI, NOBITPsHI ¥ TeroBi BIacTUBOCTI. PI3WYHI BIACTUBOCTI IPYHTY BU3HAYaIOThCA
CHIBBIJHOIIEHHSIM, B3a€EMOJI€I0 1 AMHAMIKOIO TBEpPJOi, PiAKoi, ra30mo1i0HOI 1 )KUBOi (a3 IPYyHTY.
Bin HUX 3aJ1€KUTh PO3BUTOK IPYHTOBUX MPOLECIB, POJIOYICTh IPYHTY 1 PO3BUTOK POCIIUH.

CTpyKkTypa IpyHTY — B3a€EMHE PO3MIIIEHHS B I'PYHTOBOMY TiJli CTPYKTYPHHMX BiIOKPEMJIEHb
(arperariB) Bu3HaueHOi (opMu Ta po3MipiB. CTPYKTYpHICTH IPYHTy — Ii€ HOro BIAcTUBICTh
YTBOPIOBATHU arperaru mneBHoi (opMu 1 po3MipiB 1 po3najaTHCh i BIUIMBOM HE3HAYHOT'O 3YCHUILIS
Ha 111 OKpeMocTi. Taki arperatu Ha3uBarOTh CTPYKTYPHUMH.

CTpyKTypHI arperatu MOXyThb OyTH pI3HUMH 3a po3MmipaMu, (GOpMOI0 1 MilHICTIO. 3a
PO3MIPOM TPYJIOYOK PO3PI3HAIOTE: MIKPOCTPYKTYpPY IPYHTY — arperatu aiamerpom 0 0,25 mwm,
MaKpoCTpYKTypy (rpynkyBaro-zepHucty) — 0,25-10 mMm 1 meractpyktypy — moHang 10 mm. 3a
dopMoro arperaTiB CTpyKTypa MoOXe OYyTH I'pyJKyBaTolO, FOpiXyBaTor0, 3€pHUCTOI0, MMUIYyBaToOIlo,
CTOBIYATOIO, MPU3MATUYHOIO, TIACTUYHOO (pHc. 9, Tabm. 6).
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Puc. 9. CtpykTypHi arperatu rpyHTy
YMoBHI mo3HadeHHs: | Tun kyOomonmiOHAa: KOMKyBaTa, ropixyBara, 3epHucra 1 — 3 — KpyIHO-,
cepeiHbO-, NpIOHOKOMKYBaTa; 4 — muiIyBara; 5 — 7 — KpyIHO-, C€peaHbO-, NpiOHOrOpixyBara; 8 —
KpyInHO3epHHCTa, 9 — 3epHucTa; 10 — mopommcra; 11 — “Oycu’ 3epeH rpyHTy
II Tun mpu3MomnoxiOHa: mpu3MoBHIHA, cToBIMYacTa 12 — 13 — croBmuacra, 14 — 17 — mpu3matuyHi;
Il Tun murononioua: mactuHyara (18 — 19), mucrysara (20 — 22).

ArpoHOMIYHA LIHHICTh CTPYKTYPU 3aJIEKUTh BiJ MOPHUCTOCTI arperaris, 110, B CBOIO Yepry,
MOB’S3aHO 3 IIUIBHICTIO PO3MIIIEHHS MIKpOarperariB y Makpoarperarax. 3HayHa IOPHUCTICThb
IPYyOYOK pPa30M 3 BOJIOTOCTIMKICTIO 3YMOBIIOE MO3UTUBHI (Di3MUYHI BJIACTUBOCTI TPYHTIB, €
MOKa3HUKOM CTPYKTYPHOCTI 1 BHMCOKOTO CTYIIE€HS OKYJIbTYpeHHsI IpyHTy. CTpyKTypHI arperaru
MOXYTb OyTH HEOJHAKOBO IIUIBHO pO3MIIIEHMMH B 00’€Mi IpyHTY. Big 1poro 3anexuThb
MOPUCTICTH IPYHTY 1 HOTO HIUTHHICTH Oym0BU. CHiBBIAHOIICHHS TBEPAOi (pa3u rpyHTY 1 00’ €My mop,
a TaKOXX KamuIsIpHOI 1 HEeKamUISIpHOI MOpUCTOCTI (OyI0Ba OPHOTO IIApy IPYHTY) 3HAYHOIO MIPOIO
3aJIeXKUTh B/l CTPYKTYPH I'PYHTY 1 CIOCOOIB Ta IHTEHCUBHOCTI HOTO 0OpOOITKY.

Tabmuis 6
Kitacudikaltist CTpyKTYpHHX arperariB IpyHTY
Tumm Pomm Buan Posmipu
Sprysata BEJIMKOOpUITYBaTa peg)(a)l S;Ta

npiOHOOpHMITYBaTa 5-10 cm

Oxkpyrioky0omno/1i6Ha BEJIMKOTPYJKYyBaTa 3-5cm
(piBHOMIpHO TpyAKyBaTa rpyAKyBaTa 13 cMm
PO3BUBAETHCS IO JIpiOHOTpYyIKYBaTa 0,5-1 cm
TPHOX OCSAX) MAJTyBaTa MTAJTyBaTa <0,5 cm
BEJIMKOrOpixyBara >10 mm
ropixyBara ropixyBaTa 7—10 mm

npiOHOropixyBarta 5—7 MM
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rpy003epHHCTA 3-5 mmc
3EpHHCTA 1-3 mm
3epHHUCTA Brose
IpiOHO3EpHUCTA
p P 0,5-1 mm
(mopoxyBara)
3a BEpPTUKAJIbLHUM
BEJIMKOCTOBITYACTA pebpom
CTOBITUACTA >5 cMm
CcTOBIIYacTa 3-5cm
. IpiOHO cTOBITUACTA <3 cMm
[TpusmononioHa
BEJIMKOINPU3MATHYHA >5 cMm
(pO3BUTOK 11O
e . pU3MaTHYHA 3-5cm
BEPTHKAIBHIN OCi) pU3MaTHIHA -
JIpiOHONPU3MaTHYHA 1-3 cm
OJIIBIIEBA <1l cMm
BEJIMKOIPU3MOTIO II0HA >5 cMm
MIPU3MOIIOiIOHA IPU3MOIIOAI0HA 3-5cm
JIpiOHOMPU3MOIIOIIOHA 1 3cm
3a TOBIUHOIO
CIIaHIIEBA
>5cm
IUIACTUHYACTA KPYIHOIJIACTUHYACTA 3-5cMm
ITmacTuHyacra .
JIpiOHOIIACTHHYACTA 1 3cm
(pPO3BUTOK TIO IBOX
JUCTYyBaTa <l cMm
0CsIX)
rpy0oirycKyBaTa >3 cMm
JTyCKyBaTa JyCKyBaTa 1-3cMm
JpiGHOTyCKyBaTa <l cm

3apnanss 1. BUsHaUUTH CTPYKTYpY IPYHTY T€HETUUHUX TOPU30HTIB.

3 KOKHOTO T€HETUYHOI'0 TOPU30HTY UM 3pa3Ka OepeThCsi IPYHTOBUIA MaTepian 00caroM, sKUi
BMIIIaeThCsl Ha A0soHI. Ilpu 1pomy BuOMparoTbcs He mepiui-minii ado HaiOLIbIIl CTPYKTYpHI
OKpEMOCTi, a TOW OOCAT IPYHTOBOTO Marepiaiy, SKHi TUMOBUHN (MpeICTaBHULIBKUIA) JUIsI JTAaHOTO
ropu3oHTy. BiniOpanuit Marepian po3kiagaeTbecsl Ha apKylll nanepy (6a’kaHo MiTIMETPOBOTO).

Ha apkymi nanepy BigiOpanuii matepian coptyioThb (puc. 9, Tadm. 6), mpHuOMy COpPTyBaHHS
OpOBOJATH BiApa3y Ha pIBHI BHUIIB CTPYKTYpHUX eneMeHTiB. Ilicis copTyBaHHsS arperariB
BU3HAYalOTh JIOMIHYIOUY 3a KUIBKICTIO 1 Macol TIPYHTOBY CTPYKTypy 1 JOAATKOBUH BHUAU
CTPYKTYpHMX €JIEeMEHTIB, OCKUIbKM IPYHTOBa CTpPYKTypa Haiuactime OyBae 3MilIaHowo. 3a
CHIBBIAHOIIEHHSM BUMIB JA€ThCS TIONEPEIHs Ha3Ba CTPYKTYpH TOPU30HTY, J€ OCHOBHUH
(mepeBaXkarouni) BHJ] CTaBUTbCS Ha OCTAHHE MICIE: HANpUKIaA, NPU3MaTHYHO-TOpiXyBara
CTPYKTypa (TYyT ropixyBaTra — OCHOBHHM BU]).

BincopToBani mo BHAax CTPYKTYpHI BIAMIHHOCTI JlaJli aHAMI3YIOThCS MO iXHIX CepenHix
po3mipax. [TonepenHst Ha3Ba CTPYKTYpH YTOUHIOETHCS 3 YpaxyBaHHAM po3Mipy BigMmiHHOCTEH. [lyis
Jeraiizalii po3MipiB BiIMIHHOCTEH YBOJATHCS B Ha3By ApoOOBi rpafamnii. Po3mipHi Jiana3oHu BULY
CTPYKTYpHHUX €JIEMEHTIB pOo30MBaIOTHCS Ha HACTYIHI MiAgiana3oHu: APIOHUN, CepeaHil, BEIUKUM.
Hanpukian:

- cTpykTypa ApiOHO-Opumucta (50-70 MMm), cepemanbo-Opumnmctra (70-100 mm), KpymHO-
Opumucra (6inbmie 100 mm);

- CTpyKTypa ApiOHO-TpyakyBata (5-10 Mm), cepennbo-rpyakyBata (10-30 mm), KpymHo-
rpyzakysata (30-50 mm);

- CTpyKTypa JnpibHO-TopixyBata (5-7 MM), cepemHbo-ropixyBara (7-10 MM), KpymHO-
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ropixyBata (10-30 mm i Oube);

- CTpyKTypa mnopoxysaro-3epHucta (0,5-1 mm), apiOHo-3epHucta (1-2 MM), cepeaHbo-
3epHHUCTA (2-3 MM), KPYITHO-3epHUCTA (3-5 MM);

- ToHKO-mpu3MonoAiona (Mexm 10 mm), apibHo- (abo kopoTko-)mpusmonomiona (10-30
MM), cepeabo-tipu3Monoaiona (30-50 mm), kpymHo-nipusmornoaioHa (50-100 mm 1 Ginb1e);

- CTpyKTypa ApibHO- (a00 kKopoTko-)cToBmyacta (MeHm 30 MMm), cepennbocToBmyacTa ( 30-
50 mMm), kpynHO-cToBI4acTa ( 50-100 MM 1 Oinbie).

Jns BU3HA4YEHHS PO3MIPIB BIAMIHHOCTEH PEKOMEHIYEThCS KOPUCTYBATHCS MIIIMETPOBUM
narepoM. Hagam 1r0 mpoueaypy MOKHA TpOBOIUTH Bke "Ha oko". JlaeTbcs MOBHa HasBa
CTPYKTYpH TOPH3O0HTY (IIATOPU30HTY) 3 BpaxyBaHHSIM MopdoJorii 1 po3mipiB i1 BiAMIHHOCTEH.
[Tpuxian TOBHOI Ha3BU CTPYKTYPH: CTPYKTypa KpPYMHO-TOPiXyBaTO-CepeaHbO-IIPU3MOIOIIOHA,
CepeqHbO-KPYMHO-TpyAKyBaTta 1 T.1. [Ipm MopdororiyHoMy ommci CTPYKTYpPHHX BiIMIHHOCTEH
Oa’kaHO BKa3yBaTH MEPEBAXHUI BHUJI IXHbOT TOBEPXHI:

- [JIaJIKa,

- HIOPCTKYBATa,

- KyTacTta (TocTpopeOepHi BUCTYIIN),

- By3J1yBaTa (OKpYTJii BUCTYIIN),

- Hi3/IproBata (OKpYIJIi 3amajiuHu).

Pesynbratu opopmMuTH 32 HACTYIHOIO (HOPMOIO.

Bu3HayeHHs CTPYKTYpH IPYHTY
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BuzHayeHHs 3arajibHOI NOPUCTOCTi IPYHTY

Merta: 3aKkpinUTH TEOPETHUYHI 3HAHHS Ta HABUYUTHUCS METOIMIIl BU3HAYEHHS MOPHUCTOCTI
TPYHTY.

Jo 3aranpHux (13MYHUX BIACTUBOCTEH I'PYHTY HaleXaTh: UIUIbHICTH TBEpHOl (ha3u IPYyHTY,
HIUIbHICTh OymoBU 1 mopucTticTh (mmapyBaTictb). UlimpHICTE TBepaoi ¢a3u IpyHTY — 1€
BIJTHOILIEHHSI Bard TBEpPJOi YAaCTHMHHM I'PYHTY B CyXOMY CTaHl JI0 Baru piBHOro 00’eMy BOAM IpHU
temriepatypi 4°C, ToOTO — 1€ Bara B rpamMax OJIHOTO KyOIYHOTO CaHTHUMETpa IPyHTy Oe3 mop.
BusHauaeThes B T/cM°. BoHa 3aeXuTh Bif MIIMEHOCTI MiHEpaIiB, IO BXOAATH 10 CKIALy IPYHTY, i
CIIBBIIHOIIIEHHS HOro MiHEpaJbHOI Ta OPraHIYHOI YaCTHUHH. 3HAYHY LIIJIBHICTh MAIOTh MiHEpaJbHI
TPYHTH 13 3HaYHHM BMIiCTOM KBapiy — 2,6-2,8. LLimpHICTE TYMyCOBHX TOPH3OHTIB 1 TOopdy
CTaHOBUTH 1,6, TOMy IPYHTH, SIKI MAlOTh 3HAYHUN BMICT T'YMYCY, XapaKTepU3YIOThCS MOPIBHSIHO
HU3BKOIO MIUIBHICTIO — 2,4-2.5. lleil MOKa3HWK y TIPYHTaxX KOJHMBAETHCS y BY3bKHX MeEXax 1
HalMEHIIIe MiAMaeThCsl quHaMimi B 4aci. Ll ocoOmmBICTh 1a€ 3MOTY BIIHECTH TTOKAa3HUK IIUIHBHOCTI
TBepAOi ¢Ga3u 10 OCHOBHUX (PI3UYHMX “KOHCTAHT IpPYHTY, XO4a, 3BHYalHO 1 II1 B MpoIleci
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BUBITPIOBAHHS MTOCTYITOBO 3MIHIOETHCS.

linpHicTh OyJOBU IPYHTY — 1I€ BiTHOLICHHS Baru CyXoro I'PYHTY HEHNOPYIIEHOTO CKIJIaICHHS
(3 mopamu) 10 oMHUI Horo 06’eMy. BusHauaethest r/cme. 1I[inbHICTE GYIOBH IPYHTY 3aJI€KHTH
B1JI MiHEPAJIOTTYHOT0, TPAHYJIOMETPUYHOTO Ta CTPYKTYPHOTO CKJIALy IPYHTY 1 KUIBKOCTI B HbOMY
OpraHivYHOT PEUOBHMHHU. 3aBXKIM MEHIIIA BiJl MUTOMOI MacH 1 KOJIMBAa€eThCs B Mexax 1-1,8 r/cm®. Bona
3MIHIOETBCS B IIPOCTOPI 1 9aci, 0COOJIMBO B BEPXHIX TOPU3OHTAX IPYHTY, K1 3a3HAIOTh IHTEHCUBHOL
Jii JiareHeTHYHUX YMHHHKIB cepenoBuia. OpraHoreHHi TOPU30HTH MarTh IIUIBHICTH OYyZOBH
menmy — 1 rt/cM®; TrymycoBi 1,0-1,3 r/cM®. MakcuMallbHi BENMYMHM B HIDKHIX 1TIOBiaJbHUX
ropuszonTax — 1,5-1,8 r/ems.

Jlns BU3HAYEHHS MIIJILHOCTI OyTOBH IPYHTY 3pa3Kd 3 HEMOPYIICHOI OyI0BOK HEOOXITHO
Opatu Oe3mocepe/lHbO B MOJBLOBUX yMOBaX OypaMu pi3HUX KOHCTPYKIIIH, aje Halkpaiie Oypom
Kaunucekoro (puc. 10). Ilepesara 1iporo 0ypa B TOMY, [0 TIPH BUCOTI MWTiHApaA 5 cM i miametpi 4,8
CM He croctepiraerses nedopMallii CTUCHEHHS, 10 Ma€ MicCIe IPU BUKOPUCTaHHI OYpiB 3 BUCOTOIO
nuaiagpa 10 cm.

Puc. 10. Byp Kaunncekoro
YMOBHI TTO3HA4YCHHS: 1 — BTYJIKH, 32 JOTIOMOTOFO SIKOi IFJIIHJP BJIABIIOIOTH B IPYHT; 2 — ITiJICTAaBKH
3 OTBOPOM ITOCEpPENHI; BUCOTA 1 JliaMeTp OTBOPY S cM; 3 — BTYJKH, 32 JIOIOMOTOIO SKOi IPYHT
BUJIABJIIOETHCS 13 IIIIIIHPA; 4 — HWIIHAPA 3 ABOMA KPHUIIKaMU BUCOTOIO 5 ¢M 1 aiameTpoM 4,8 cMm;

[HnapyBaTicTh — 1€ CyMapHHM 00’€M YCIX IIMap MIX YacTHHKaMHM TBEpJoi a3y IPYHTY.
Benuunna mmapyBaTocTi 3HAXOAWUTHCA Y (PYHKLIOHAIbHIM 3alIeKHOCTI BiA IIUIBHOCTI OyJ0BH
IPYHTY Ta WIUIBHOCTI TBepAoi ¢azu. OnTuManbHI MOKAa3HUKU CTAHOBIATH 55-65 % st opHUX
TOPU30HTIB.

[napyBaTicTiO (MOPUCTICTIO) IPYHTY HA3UBAETHCS CyMapHUU 00’€M BCIX HOp 1 MPOMIXKKIB
MDK MEXaHIYHHMHU €JIEeMEHTaMH, CTPYKTYPHUMHM arperaraMu Ta B CEpPEelMHI iX B OAMHHII 00’ emy
IPYHTY HemnopyieHoi OynoBHu. BuMiproeThesl mmapyBaricTh y BIACOTKax Bin 00’emy rpyHTty. s
TPYHTIB, SIKI MamOTh NPHUOJM3HO OAHAKOBY IMIUIbHICTH TBepnoi ¢azum (d2), 3aragbHa MOPHUCTICTH
IPYHTY 3HaXOMTHCS B OOCPHEHIN KOPEJSIiiHIi 3a7eKHOCTI Bij ioro miibHOoCTI (d1).

3a BEJIMYMHOIO IMOp 3arajbHy MOPHUCTICTh MOAUISIOTh Ha KanmuigpHy (miametp mop <l mm) i
HeKanuIsipHy (miametrp mop >1 mm). KanunsipHa mimapyBaTicTe HOAUISIETbCS HAa: MaKpOKAMUIIPHY
(1,0-0,1 mm), me3okamispay (0,1-0,001 mm), mikpokamisipay (<0,001 MMm). 32 BOZOYTPHUMYIOYOI0
3IaTHICTIO TPYHTY IITMAPYBATICTh MOJIISETHCA HA aKTUBHY 1 TacuBHY. /[0 akTMBHOI BIAHOCSTHCS
MopH, MO SKUX pPYXaeTbCs BUIbBHA BOJA MiJA J1€I0 MEHICKOBUX CWi 1 cuiM rpasitauii. lLle
HEeKalJspHa, Makpo- 1 Me30oKamuigpHa mmnapyBaTicTb. [lacuBHI mopu TOHKI (MiKpOKamuIspHa
nopucTicTh). [Ipu 3BOJIOKEHHI TPYHTY BOHHM TOBHICTIO 3allOBHIOIOTHCS 3B’SI3aHOI0 BOJIOIO, SIKa
YTPUMYETHCS MOJIEKYJISIPHUMHU CHJIAMU 1 € HEJOCTYIHOIO AJisl pociuH. [lacuBHI MOpU arpoOHOMIYHO
HeniHHl. KpynHi nmopu B IpyHTI OUIbIy YacTUHY 4yacy 3aiHATI MOBITpsM. Taki MOpU Ha3UBalOTh
HIMapyBaTICTh aeparii.
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HaiiGiap1y arpoHOMIYHY IIHHICTh MArOTh aKTHBHI MOPH, 3aWHATI KamUISIPHOIO BOJOIO, Ta
nopu aeparii, SKuX MOBUHHO Oytu He wMeHme 20-25% Bix 3arajqpHOl IINAPYyBaTOCTI, a
CITIBBITHOIIICHHS MK HEKAIUJIIPHOIO 1 KAIMUIIPHOIO MOPHUCTICTIO MPpUOm3HO 1:1.

BennunHa mmapyBaToCTi 3aJ€KHUTh BiJ TPaHYJIOMETPUYHOIO CKIIATy, CTPYKTYPHOCTI Ta
MIKpOAarperaTHoOCTi, BMICTY OpPraHiYHOI PEYOBHHH, >KUTTE3IATHOCTI JXUBHX OpPraHi3MiB, a B
KyJIbTYPHUX TPYHTax — BiJl OOpOOITKY 1 MeNOpaTHBHUX 3axO0JiB. Y CEpEeIHbOMY IMOPHUCTICTh Y
MIHEpaJIbHUX TIPYyHTax KojuBaeTbcss B Mexax 30-60, a y topdoBumax 80-85 Biacorkis. B
OC3CTPYKTYpPHHUX, CHUIYYMX, JETKUX 3a TpPaHyJOMETPUYHUM CKJIAJOM TIPYHTaX IOPUCTICTh
KOUBaeTbcd B Mexax 24-48%. B ocTpyKTypeHUX CYIJIMHKOBHUX 1 INIMHUCTUX PI3HOBUIHOCTSAX
MOPUCTICTh OyBae BHINA, HIXK MOPUCTICTH IMiCKiB. B mpodin rpyHTIB criocTepiraeTbCsi OIHA 1 Ta
cama 3aKOHOMIPHICTh — 3MEHIIIEHHS MOPUCTOCTI 3 TIMOKHO0. L{e 1MoB’A3aH0 13 3SMEHIICHHSIM BMICTY
rymycy, ci1a0KOI OCTPYKTYPEHICTIO TIMOMHHUX TOpPWU3OHTIB. TyT Hakiagae CBii BiAOWUTOK 1
UTIOBIaJIbHUIM TIpOLIEC Ta YIIUIBHIOYA Jli BIKOBOTO THCKY BEpPXHIX TOPU30OHTIB Ha HUXHI. B
HIOKHIX TOPH30HTAaX TIPYHTY MOPHUCTICTh KoiuBaeThcsi B Mexax 30—40%. B moBepxHeBHX
TOPU30HTAaX MOPHUCTICTh 3MIHIOETHCA B JOCUTh HIMPOKHUX MeEXKaX B 3aJ€KHOCTI BiJ POCIMHHOTO
MOKPUBY 1 cUCTEMH 00pOOITKY IpyHTY. Tak, Ha OAHOMY 1 TOMY K JEPHOBO-III30JIMCTOMY IPYHTI B
3MILIAHOMY JIiCl TOpHCTICTh Oyna 67%, Ha CBLXOMY paHHbOMY mnapy — 65%, mia LyKpoBHUMHU
Oypsikamu 58%, Ha nepeno3i — 49%, i MOHOKYJIbTYPOIO BiBca—45 BIJICOTKIB.

Bucoka mopucTicTh BEpXHIX TOPH3OHTIB JICOBHX TIPYHTIB — BaXIUBUU (akTop ix
OpOAYKTUBHOCTI. HaamipHa po3pipKeHICTh JepeBOCTO 1 OOyMOBJIEHE HEW 3aJepHIHHA,
HEpEeryJIbOBaHMUI BHIAC XyIOOM, a TaKOX HAAMIPHO IHTEHCHBHE peKpealliiiHe HaBaHTaXCHHS
OPU3BOAATH /O VIIIJIBHEHHS TIPYHTY, K€ HETaTUBHO BIUIMBAE HA PICT 1 CTIAKICTH JIICOBUX
(biTOIEHO31B.

3apnannd 1. Busnuntu 3araibHy HOPUCTICTD IPYHTY.

3arayibHa MOPHCTICTh IPYHTY OOUYKMCITIOETHCS HA OCHOBI HIUTBHOCTI IpYHTY — (d1) 1 mIibHOCTI
TBepoi paszu rpyHTy — (d2) 3a popmymnoro:

V = (1-di/d2) - 100 %

Po3paxyBaTu 3arajibHy MOPHUCTICTh IPYHTY SKIIO HIUIBHOCTI TBepAOi a3y Ta HIUIBHOCTI

IPYHTY CTaHOBJISITh!

Ne [linbHiCTS IPyHTY, I/eM® [linbHicTs TBepOT hasu, r/ecm
1 1,15 2,64
2 1,35 2,61
3 1,34 2,63
4 1,23 2,55
5 1,37 2,69
6 1,03 2,59
7 1,56 2,6
8 1,47 2,68
9 1,13 2,62
10 1,48 2,63

3aBnaHHd 2. YCHO JaTH BIJMNOBiAb Ha 3amUTaHHS. SIKUMH O3HAKaMU XapaKTEPU3YETHCS
nopucTicTh IpyHTY? 2. [Ilo Take mopucticTh IpyHTy? SIKi IpyHTH MalOTh OUIBILIY MOPUCTICTH: JIETKI
3a TpaHyJOMETPUYHUM CKJIQJIOM YU BaxKi? 3 UMM TMOB’s3aHE 3HIDKEHHS TOPUCTOCTI BHU3 TIO
npodino? Sk BIUIMBaE MOPUCTICTH HA BIACTUBOCTI IPYHTY?
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Bu3HayeHHS HOBOYTBOPEHbD i BKJIIOYEHb Y IPYHTI

Mera: BU3HAYUTH HOBOYTBOPCHHS 1 BKIIOYCHHS B KOXXHOMY T'€HETHYHOMY TOPH3OHTI
(miaropu3oHTi) 3pa3ka IpyHTY.

OOnamHaHHS Ta MaTepiaid: 3pa30K IPYHTY B IPYHTOBOMY SIIHMKY, 30UIBIIYBaJIbHE CKJIO
(;ryma), 10%-BHii po34MH COJIIHOT KUCIIOTH, MIMEeTKa, BOJIOT1 CEPBETKH ISl PYK.

[Ipu hopmyBaHHI IPYHTY Y HbOMY YTBOPIOIOTHCS PI3HOMAaHITHI XiMI4HI CIIOIYyKH. JIesKi 3 HUX
PO3MOAUISIIOTECS IO TPYHTOBOMY TPO(MUI0 TMOPIBHAHO PIBHOMIPHO, 1HII — Yy BHUIJIAII PI3HUX
CKYITYCHb 200 OCa/KCHb.

HoBoyrBopeHHss — 1e mopdosoriuno modpe chopmoBaHi Ta BHPA3HO BIIOKpEMJICHI Bif
IPYHTOBOi MacH HAaKOIWYEHHS MiHEpaliB, MiHEPAJIbHOOPraHIYHUX 1 OpPraHiuHUX 3 €IHAHb, SKi
bopMyIOThCs y TIpolieci Tineprenesy (BUBITPIOBaHHS) Ta IPYHTOYTBOPEHHS. PO3pI3HIIOTH IPYHTOBI
HOBOYTBOPEHHSI XIMIYHOTO 1 610J10T14HOTO (O10T€HHOT0) TOXOIKEHHSI.

XiMiuHI HOBOYTBOPEHHSI YTBOPIOIOTHCS Y I'PYHTI BHACHIJOK iX BUMAJAaHHS B OcCaJl Ha MICII
CBOTO BHUHHUKHEHHS, a00 B IHIIMX MICISIX MpPH MEPEMIlIeHHI 3 TIPYHTOBUM pPO3YMHOM B
TOPU30HTAIILHOMY a00 BEPTHKAILHOMY HalpsMKax. XIMi4HI HOBOYTBOPEHHS IIPEICTaBIICHI
CaMOpPOJIHUMH €JIEMEHTaMH, Cyibdinamu, kKapOOHaTamu, Cyiab(paraMu, XJIOPHIAMH, OKCHUIAMHU
3aji3a, alfOMiHII0 1 MapraHIlio, 3aKUCHUMU CIIOJIYKaMU 3alli3a, KPEMHIEBOIO KUCIOTOI, HITpaTaMu,
TYMyCOBUMHU Ta IHIIMMH pEYOBHHAMHU. 3a (POpPMOIO XiMIYHI HOBOYTBOPEHHS MOIUISIIOTHCS Ha
BUILIBITH 1 HATBOTHU; PUMA3KHU 1 TAThOKU; KIPKU; IPOKUIIKHU 1 TPYOOUKH; KOHKpELIii.

biorenHi HOBOYTBOpEeHHsI (TBApUHHOTO 1 POCIMHHOIO MOXOJKEHHSI) 3yCTPIYalOThCs B TaKiil
dopmi:

— YEPBOTOYMHHU — 3BUBHCTI XOH-KaHAIbBIIS YePB’ SKIiB;

— KOTIPOJIITH — €KCKPEMEHTH JOIOBUX YEPB’SKIB Y BUTIISAI HEBEIUKUX KIyOOUKiB;

— KPOTOBHHU — IIOPOXkHI a00 3alI0OBHEH1 X011 I'pU3yHIB (0abakiB, KPOTiB, XOBpaxiB iH);

— KOPHEBHHHU — 3THUJII BEJIMKI KOPIHHS POCIIMH;

— JIEHAPUTH — Bi3€pyHKH JPIOHUX KOPIHIIB Ha MOBEPXHI CTPYKTYPHUX arperaris.

Jlo HOBOYTBOpPEHb BIAHOCSATH 1 TaK 3BaHy KpPEMHE3eMHY IMPHUCHIKY, SKa YTBOPIOETHCA
EHEepriiHOMY BUMHUBAHHI 3 BEpXHIX TOPU30HTIB IpYHTY. Ll mpucunka, oco0IMBO XapakTepHa A
€JIIOBIAJIBHOIO TOPU30HTY KHUCIMX JIICOBUX (JIE€pHOBO-MIJI30JIUCTHX, CIPUX JIICOBHX 1 1H.) IPYHTIB.
Bona sBisie co0010 TOHKMM OUISCTUH HAMT Ha CTPYKTYPHUX arperatax i ckjajeHa ApiOHMMHU
3epHaMU yIaMKOBHX MiHEpalliB, TOJJOBHUM YMHOM KBapIly.

Tabmuus 7
MopdororiuHa cucTeMaTuka HOBOYTBOPEHb
I'pyniu HOBOYTBOPEHB 32 XIMIYHUM Mopdomnoriuti 0coOaMBOCTI
CKJIaJIOM
BUJIUJICHHS JISTKOPO3YMHHUX coyiel | bisli HaTboKu, BUIIBITH HA MOBEPXHI CTPYKTYPHHX arperaris;
(xnopuau (NaCl, MgCl, KCl); Ol yIIiIbHEH] KipOYKHM Ha MOBEPXHI IPYHTOBOI Macu; Oii
cynedaru (NazSO4 , MgSOy4 )) KparuIMHKY 1 TPOKUIIKHM; TOHKI TOJTYacTi KpUCTalu (4acTo y
BUTIJISIII TYCTHX IIITOYOK 200 “iHii0”)

BupineHHs rincy (CaSO4 -2H2 SO) | 6imi KparouKH, TOYKH, JKUJIKH, HAaIIOBHEHI

NpiOHOKPUCTATIUHUM  IOPOIIKOM; HaTiuHl  “Oopiaku’;
OKpeMi KpYIHI KpHCTalM 1 KpUCTaJi4HI JPy3H; CYIUIbHI
poIapky abo Kipku

BuAieHHs kapooHaris (CaCOs , cnabKi HaJIbOTH Ha CTPYKTYpHUX arperarax — ‘“CHBHHA”,
MgCOs) “LBUIB”; KWIKH, IO MEPEIUIiTaIOThCs; PO3PI3HEHI OKPYTJIi,
OinyBarti misMu giametpom 1-2 cm (“Oimornasku’); HIUIBHI
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CTATHEHHSI XUMEpPHUX 0OpHUCIB (‘“KypaBUHMKHU), “TyTHKH —
BCEpeIMHI TTOPOXKHI KOHKpellii; HaTiuHi Gopmu (“Oopinku’)
Ha HIDKHIX MOBEPXHAX IIEe0CHI0; 3arajpHe IUIAMUCTE a0o
CYIIJIbHE MIPOCOYYBaHHS IPYHTOBOT MacH.

Buginens okcuai (Fe2O3 , Al2Os, | uepBoHi, 5KOBTO-OpaHkeBi, Oypo-KOBTi, (hioaeToBOOYpi 1 iH.

MnO2, P20Os) HaTIKH, TUIIBKM HAa CTPYKTYpHHUX arperarax, 1o TpIIlUHAX 1
KaHaJIaX KOpEHIB; TOHKI 3aJII3UCTI NMPOIIAPKH B MIMAHUX
rpyHTax (OpT3aH/aM); 3epHa 1 ApiOHI KOHKpeIii (OPTIITCHHM)
abo TpyOwacTi  KOHKpemii (pOpEHIUTEHHH);  piflie
3YCTPIYAOThCS MapraHIeBl KOHKPEIil Y BUIIISAAI JIPIOHUX
YOPHUX “TUISIM”

BUaUIeHHS 3aKkucHOro 3aniza (FeO) | ['omy6i, romyOyBaTo-cipi uM cH31 IUIIBKM, NPUMAa3KU YU
O3B0/, SIK1 HAa OBITPi HA0YBalOTH OYPOro KOJIHOPY.

BUJIIJICHHS KpeMHEe3yMy (Si02) TOHKHUH CBITIO-CIpUIl 4K OUTMH HaJIT KBapLOBUX 3€PEH Ha
CTPYKTYpHHX arperarax — KPEMHE3eMHUCTa IPUCHIIKA,
OlryBaTi TMJISAMU 1 TAaThOKW; TOHKI TMPOXKUIKU, SIKI
MIPOHU3YIOTh BENIMKI CTPYKTYpHI arperatu; “Oopinku’” Ha
KaMEHSIX.

BxutouenHs: — e MOp¢oJIoriyHO BUPA3HO BHUJLIEHI B IPYHTOBIN Maci HAKOMMYEHHS PI3HUX
IpPEIMETIB OPraHOT€HHOI'0 YW MIHEPAJIBHOIO IOXOJKEHHS, YTBOPEHHs SKHMX HE IIOB’s3aHE 3
poliecaMy IPYHTOYTBOPEHHS.

Lle 31e011b1I0T0 MPEeIMETH IOCIIOAAPCHKOI JISUIBHOCTI JIIOAWHH, 1110 BUIIAJKOBO MOTPAIIMIN Y
IPYHT, HE PO3KJIaJIEH] PELITKU POCIHH 1 TBAPHH, YIAMKHU TFPCHKUX MOPII.

J1o BKJIIOUEHB HAJIEKATh:

1) niToreHHi (kam’sIHUCT1) BKJIFOYEHHS — YJIAMKH TPChKUX MOPiJ;

2) 610reHH1 — 3aJIMIIKK TBAPHH 1 POCIHMH Y BUIJIAI PAKOBHH, KICTOK, KOPEHIB, YPUBKIB JIUCTS,
XBOI;

3) aHTPONOTreHHI — yJIaMKH LIETJIM, YePENKU MOCYyAY 1 1H, 3yMOBIIEH] AiSJIbHICTIO JIOAUHU.

VY mpomep3arouMx IPyHTaX MOXJIMBE BUAUICHHS KPIOT€HHMX (KpPYIMHI KPUCTAIH JIbOJIY)
BKJTIOYEHb.

3apnanHs 1. BUsHauMTH HOBOYTBOPEHHS y 3pa3Kax IPYHTY UM F'€HETUYHHUX TOPU30HTAX.

3 KOKHOTO T€HETUYHOTO TOPU30HTY YM 3pa3ka OepeTbCs YacTMHA IPYHTOBOTO MaTepiany i
BHCHIIAETHCA HA JIMCTOK. [PYHTOBHMH Marepiag pPEeTeNbHO OCHIKYEThCS, B TOMY YUCHi i 3
BUKOPUCTaHHAM 30UIbIIYBAIBHOTO CKJIA, HA HAsBHICTH HOBOYTBOPEHb, IO MAalOTh K €K30I'€HHE
(moBepxHEBE), TaK 1 €HJAOreHHE (BHYTPILIHE) PO3TALIYBaHHS MO BIJHOIIEHHIO /10 CTPYKTYPHHUX
arperaTiB. B ocTaHHbOMY BHIAJIKy, SIKIIO € IMiJ03pa Ha HASBHICTh €HIOI€HHUX HOBOYTBOPEHB, TO
HEOOXITHO pO3KpUTU (pO3JamMaTd Ha YAaCTUHHM) CTPYKTYpPHI1 arperaTd 1 ONWCAaTH BUSBIEHI
HOBOYTBOPEHHSI.

VYci HOBOYTBOPEHHS XapaKTepU3yIOTh 3 TOUKU 30py IX CKIaay (BiH BU3HAYAETHCS, TOJJIOBHUM
YUHOM, 3a 3a0apBlieHHsIM), Mop(osorii, po3MipiB 1 YacTOTH MOSBU (OAMHUYHI, JTyXe DPIJIKICHI,
PiZKICHI, 4acTi, TyXe 4acTi, 1oMiHytoui). [IpaBUIIbHICTh Bi3yanbHOTO (32 3a0apBICHHSM) BUIUICHHS
BapTO TMEPEBIPUTH JOJAATKOBUMH  CIIOCOOAMHM, HANpUKIaaA: KapOOHAaTHI HOBOYTBOPEHHS
BCTAHOBJIIOIOTbCS HE TUIBKM CBOIM OUTyBaTHM 3a0apBiieHHSM, a ¥ ckumaHHaM Bix 10%-Horo
po3uuny cousisiHoi kucinotu (HCI); rirmcoBi HOBOYTBOpEHHS MalOTh TakoXk OuryBare 3abapBiieHHS,
aJie He pearyloTh Ha COJISTHY KHUCIIOTY, OJJHAK MalOTh COJIOHYBATO-TipKyBaTuil mpucMak. Pesynbratu
0(OpMHUTH 32 HACTYITHOIO CXEMOIO
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No 3pazka 3abapBiieHHS dopma Po3mip XiMiuHU#T Yacrora
(Mmopdororis) CKJIQJDK MTOSIBH

3apnannas 2. Bu3HAuuTH BKJIIOYEHHS Y 3pa3Kax IPYHTY YW TEHETHYHUX TOPH30HTAX.
[pyHTOBHI Marepian pPeTenabHO JOCHIIKYEThCS HA HAsABHICTH BKIIOYEHH (iX KiIBbKIiCTh, PO3MipH i
MopdosoriuHi 0cobaruBOCTI). PesynbTaTit 0pOpMUTH 32 HACTYITHOIO CXEMOIO

No 3pazka KinpkicTh Posmipu 3abapBieHHS IToxomxeHHs

JladbopaTopHa podora Nel0
BusnauyeHHs1 BOJIOrOCTi Ta KOe(ilieHTa rirpoCKOMiYHOCTI IPYHTY

Merta 03HalOMUTHCS 3 MPOIIECOM BH3HAYEHHS BOJIOTOCTI Ta Koe(dillieHTa TirpOCKOMYHOCTI
IPYHTY.

OO6nagHanHs Ta MaTepiainy: CylIuiabHa mada, Baru, aTfoMiHIEB] OIOKCH.

VY IpyHTI 3aBXIU MICTUTBCS BOJIOTa, KUIBKICTh SIKOI HOCTIHHO 3MiHIO€ThCsS Yy vaci. Ll 3miHM
3aJIeKaTh BiJ CIIBBITHOLICHHS MPOIECIB HAXOKEHHS BOJAM Y IPYHT 3 aTMOC(HEPHUMH OIaJIaMH,
NOJMBHUMHM Ta IPYHTOBMMH BOJAaMH 1 BHTpauaHHs il 3 TIpPYHTY BHACHiOK (Hi3HYHOTO
BUIIAPOBYBaHHS, TpaHCIHipailii, cToky (puc. 11).

[HTEeHCUBHICTh TPOTIKAHHS TPOIECIB 3aNEKUTh BiA penbedy MICHEBOCTI, KIIMaTy, a TaKoX
CTaHy PO3BHUTKY Ta POCTY pociuH. Ha BMICT BOJOTH BIUIMBA€E CTPYKTYPHICTh, TPaHyJIOMETPUYHUN
CKJIaJl, IIUIbHICTh Ta BMICT OpraHiYHUX PEYOBUH IPYHTY.

[pyHTOBa BOJIOTA € OCHOBHHUM [KEPEIIOM [IjIsl 3a0€3MEUEeHHs] HA3EMHUX POCIHH Bojor. Came
TOMY, BUBYEHHS PEXKHUMY BOJOIOCTI PI3HUX THIIIB IPYHTIB € BaKJIMBOIO CKJIAaJOBOIO I'PYHTOBO-
TeHETUYHUX JJOCIIJKEHb.

Puc. 11. Cxema 6anancy Boau B IpyHTI1
YMoBHI mo3HaueHHs: 1 — onaan; 2 — BUIApOBYBaHHS 3 MIOBEPXHI POCIHH; 3 — BUITAPOBYBAaHHS
3 MOBEPXHI IPYHTY; 4 — MOBEPXHEBUH CTIK; O — JECYKIIisl pocaIuHamMu; 6 — BHYTPIIIHBO IPYHTOBUI
CTIK; 7 — IPYHTOBUH CTIK
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Bu3HaueHHsl MOJIBOBOIO BOJIOTOCTI, sika (hOPMY€EThCS MijJ BIUIMBOM OIAJiB, CHITOTAaHEHHS Ta
3pOIICHHS, Ta KoedilieHTa TIrpOCKOMIYHOCTI € METOK JabopaTopHOi pPOOOTH, a TaKOX
BUKOPUCTOBY€ETHCS JUIsl KOMIUIEKCHOI OLIIHKHM CTaHY IPYHTY.

1. BuzHaueHHs M0Ib0BOI BOJIOTOCTI TEPMOCTATHO-BAarOBUM METOOM.

3pa3oK IPYHTY, BIAIOpAaHOrO B MPUPOJHUX YMOBaX, Ha3UBAIOTh 3pa3KOM IPYHTY 3 I1OJIbOBOIO
BOJIOTICTIO. JIJI1 BU3HAUEHHS I0JIbOBOi BOJIOTOCTI B IMPOHYMEPOBAHUN Ta IMONEPEIHBO 3BAKECHUN
OIOKC, B MOJHOBUX YMOBax, HAOWPAETHCS TPYHT MpUOIM3HO Ha 1/3 emMHOCTI OrOKCca, AKUH HIIIBHO
3aKPUBAETHCS 3 METOIO MiHIMAaJIi3allii BTpaTH BOJIOTH.

JUi1 BU3HA4YEHHs BOJIOTOCTI IPYHTY BUKOPHUCTOBYIOTH TE€PMOCTAaTHO-BaroBuil meron. Eramu
BUKOHAHHS aHaJli3y:

1. CrioyaTky 3BaXXyeEMO QJIFOMIHIEBHI OIOKC 3 KPHUIIEYKOIO B jabopaTopii, OTpUMYEMO Macy
(©).

2. BiniOpanuii 3pa3ok rpyHTy HacHmaeMo y Orokc, 3aiimaroun 1/3 06’emy.

3. 3BakyeMO 3aKpUTHI1 OIOKC 3 TPYHTOM, OTPUMYEMO Macy (a).

4. INomimaemMo OIO0KC B CyIIMIBHY I1ady, B SKii IPYHT CYHIUTHCS MPOTATOM 6 TOJIMH MpH t =
105 °C.

5. IloBTOpIOEMO IpOILEypH 3BaXKYBAHHS Ta CYILIiHHS JEKiJIbKa pa3iB, IOKK Maca MEepecTaHe
3MIHIOBATHUCh.

6. YV pe3ynbraTi oTpUMy€eEMO aOCOIIOTHO-CYXUH IPYHT 3 OI0KCOM, Maca (B).

7. Bonoricts IrpyHTY BU3Ha4aeMO 32 (GOpMYIIOL0:

W= ((a-8)/(B—c)) - 100 %

BusHauenHss koeillieHTa TirpoCKOMIYHOCTI. 3pa30K IPYHTY 3 TIOJBOBOIO BOJIOTICTIO
pPO3CTENUTH B KiMHATI abo nabopatopii i JaTu HoMy JEKijbKa JHIB MPOCOXHYTH (TPU BOJOTOCTI
KIMHATHOTO TMOBITps). Y pe3ynbTaTi IPyHT (MOBITPSHOCYXUI) BTPATUTh MEpPEBaXKHY OUIBIIICTH
HOJILOBOT BOJIOTOCTI, Ta OyJie MICTUTH BoJIOT'y abcopOoBaHy 3 OBITps (rirpockoniuny). [ToBiTpsiHo-
CyXMH TPYHT BHKOPHCTOBYETbCSA JUIsI BH3HAu€HHs a3oTy, (ocdopy, kanito, kucioTHocTi (pH),
rymycy tomo. Bci pesynpraTH aHani3ziB 00OB’S3KOBO BUpPaXaroThb 3 po3paxyHKy Ha 100 r
abCOJIIOTHO-CYXOI'0 IPYHTY (BapTo MaMm’sITaTH, 0 IPyHT BUcymeHuH npu t = 105 °C Ha3uBaeTbCs
abCOIIOTHO CyXHM). Y HOJAJIBIIOMY JUIsl IEpEBOJly pe3yJbTaTiB Oyab-sIKOTo aHadi3y (HampuKian
ryMycy), SKHM BUKOHAaHHUH 13 TMOBITPSHO-CYXOrO 3pa3ka Ha abCONIOTHO CyXHH 3pa3ok
BUKOPUCTOBYIOTh IONPaBOYHUIN KoedimieHT rirpockomiyHocTi (Kr), Ha skuil NepeMHOXYIOTh
OTpUMaHUM pe3ynbTar. [l Horo BU3HAUEHHS HaM HEOOX1JHO BU3HAUUTH BMICT TirPOCKOIMIYHOI
BOJIOTH B MOBITPSHO-CYXOMY IPYHTI Ta Ha i OCHOBI po3paxyBaTH KOe(IIiEHT TirpOCKOMIYHOCTI.

Jlisi BUKOHAHHS aHai3y MOBITPSHO-CYXMH IPYHT HEPeTHPAETbCA B KEpaMidyHiM CTymmi Ta
HEPECIIOEThCA Uepe3 CUTO 3 JiaMeTpoM OTBOpiB 1 MM. ['irpockoriyHy BOJIOTY B TIPYHTI TeX
BU3HAYal0Th TEPMOCTATHO-BAarOBUM METOIOM.

1. Ha Barax 3Baxxyemo aqroMiHi€BUN OFOKC (CyxwHid, mycTuii)(c).

2.V Grokc Hacumnaemo npubau3Ho 1/3 fioro 00’eMy NOBITPSIHO-CYXOTO IPYHTY.

3. 3HOBY 3BaXXyeMO OIOKC 3 IOBITPSIHO-CYXUM I'PYHTOM (a).

4. TomimmaeMo OIOKC B CyIIUIbHY ady.

5. B cymmnibHii magi npu t = 105°C rpyHT CyMIUTHCS NPOTATOM 6 TOI.

6. IToTimM GIOKC OMIIIIAEMO B €KCUKATOP 3 3aKPUTOIO KPUIIKOIO 1 3BAXKYEMO.

7. Ilpouenypa (CymriHHs i 3BaKyBaHHs) TIOBTOPIOEThCS KiJbKa pa3iB (MOKM Maca MepecTaHe
3MIHIOBATHUCH ).

8. B pe3yibTaTi OCTAaHHBOTO 3BAXKYBAHHS OTPUMYEMO 3HAUCHHS (B).

9. BiJIcOTOK TIrpOCKOMiYHOI BOJIOTH PO3pPax0oBYeEMO 3a (OPMYIIOH0:

W=(a-8)/(B-c)) 100 %

10. Po3paxoByeMo koe(illi€HT TrpoCKOMIYHOCTI 32 (OPMYIIOLO:
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ne Kr — BenmnunHa 6e3po3MipHa.
3apmannsa 1. IlpoBecTH poO3paxyHKH IIOJIBOBOI BOJIOIOCTI, TiFPOCKOMIIYHOI BOJIOIOCTI Ta
Koe(dirieHTa rirpoCKONIYHOCTI 3T1IHO HACTYITHUX BUX1IHUX JTAHUX

Kr=100+ W /100,

) ITonroBa BOJNOTICTE, T I'irpockoriyHa BOJIOTICTh, T
Bapiantu a 5 . . 5 .

1 35,11 32,95 20,34 25,29 20,12 20,34
2 35,21 32,93 20,30 25,16 20,10 20,34
3 35,08 32,83 20,35 25,21 20,11 20,35
4 35,02 31,56 20,34 25,29 20,13 20,34
5 34,65 32,19 20,29 25,16 20,12 20,34
6 35,01 33,11 20,35 25,15 20,09 20,34
7 35,00 32,96 20,34 25,18 20,12 20,33
8 33,98 32,11 20,29 25,21 20,09 20,34
9 33,90 32,11 20,35 25,29 20,08 20,34
10 34,25 32,11 20,34 25,21 20,12 20,35

PGSYJ'IBT&TI/I 0(1)OpMI/ITI/I 34 HACTYITHOKO CXCMOKO

Bapiastn Maca, mojiboBa BOJIOTICTb, T Maca}g’(ﬁéﬁ;‘;ﬁi)?lqm W% Kr
a-B B-C a-B B-c
1
2

3apnanHs 2. Jlatu ycHy BIANOBiAb Ha 3anuTaHHs. .

Ilix BIUIMBOM SKHX YMHHHUKIB

(bopMyeTbCsl MPUPOIHA BOJIOTICTh IPYHTY? 2. SIKa BOJIOTICTh IPYHTY HA3UBAETHCS MIPOCKOMIYHOIO?
3. SIxa Boza € OCTYIHOIO AJs JiCOBUX pociuH? 4. SIKi mpoliecu XapakTepHi Ajs 3a0e3neueHHs
O6amancy Boau B IpyHTI? 5. Illo HeoOXimHO 3poOMTH 31 3pa3koM IPYHTY IMepe] MOoYaTKoM
71a00paTOPHUX JTOCIIIKEHB?

JlabopaTopna po6ora Nell
BusHaueHHs1 KMCJIOTHOCTI IPYHTY
Merta: BHM3HAYUTH aKTyaJbHY KHUCJIOTHICTh B TOPHU30HTI
(MiAropu30HTI) 3pa3Ka IPyHTY.

Marepianu Ta oOnagHaHHSA: 3pa3Kd IPYHTY, MOPLENSHOBA CTYNKAa Ta TOBKAYMK, KOHIYHA
kon6a emuictio 250 cM®, nucTuiboBaHa Bojga, pH-MeTp, yHiBepcanbHHMit iHIMKAaTOp, MiMeTKa,
6e33011pH1 ManepoBi GIbTPH, CKISIHA JiiiKa, TpoOipKa, BOJIOT1 CEPBETKH IS PYK.

KucnoTHicTh IpyHTY HE € HOro MOpQOJIOTriuHOI (30BHILIIHBOI) 03HAKOIO, TOMY IO BOHA -
¢i13uKO-XIMIYHA BIACTHBICTb, SIKY IPYHT 3700yBa€ B MPOILIECi CBOTO PO3BUTKY ITiJl BILTABOM Pi3HHUX
(bakTopiB IpyHTOYTBOpeHHs. KHCIOTHICTP — HaJI3BMYaHO Ba)KJIMBAa BIIACTHBICTH, 1[0 BU3HAYAE
OCHOBHI T€HETHYHI Ta BUPOOHWYI (Y T.4. POAIOUICTb) IPyHTOBI sikocTi. Lle Takox 1 omHa 3
JIarHOCTUYHUX O3HAK IPYHTY. BCIM IMM MOSICHIOETHCS BaXKIIUBICTh BUBUEHHSI KUCJIOTHOCTI IPYHTY.

KucnoTHicTh IpyHTY — 11€ 37aTHICTh IPYHTY MIJKUCIATH IPYHTOBHI pO3YMH COJIEH BHACIHIIOK
HasIBHOCTI B CKJIQJl I'PYHTY KHCJIOT, @ TaKO’K OOMIHHHMX 10HIB BOJIHIO Ta KaTiOHIB, 110 YTBOPIOIOThH
TIpM iXHBOMY BUTHCHEHHI TiJIpONiTHYHO KHCTi coii (mepeBaxkno AlPY) (Kaypuues i in., 1989).

Po3pi3HAIOTH KUCIOTHICTh aKTyallbHY 1 MOTEHLIHHY (OOMiHHY 1 TiaponiTu4Hy). Po3risHemo,

KOKHOMY TCHCTUYHOMY
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SK MPUKJIIA, EPIy 3 HUX.

AKTyallbHa KHUCJIOTHICTh BH3HAYa€ThCS 3HaueHHsSM pH rpyHTOBOro po3umHy abo BOAHOI
BUTSDKKH 1 3aJ1€KUTH Big KOHUEHTpauii ionis Boguio (H) B rpyHTOBOMY pO3uMHi.

Sk BimoMo, Bojia - ci1abKui eIeKTPOJIIT, IO JUCOIIIOE IO HACTYITHOMY PIBHSIHHIO:

H.0 < H'+ OH"

Ile piBHSHHS XapakTepH3ye TaK 3BaHa i0HHA piBHOBara Boau. KonreHtpamis ioniB H+ Tta

OHB rpyHTOBOMY pO3UMHI Ma€ Mi3€pPHO Mally BEJIHUUHY:
[H*]x[OH] = 101

B abGcomoTHO uwMcTi BoAi (0 HEi HAMOUIBIIO MipOrO HaOIM)KeHa TUCTUILOBAaHA BOJIA)

BiJI3HAYAE€THCS 3a3HAYCHA 10HHA pIBHOBAra:
[H']=[OH]=10"

3aBASKH OCOOIMBOCTSAM MOJIEKYISPHOI Oy/I0OBH BOJa BOJIOAIE BIACTUBICTIO JOOPE PO3UUHATH
pi3H1 XiMI4HI cIIoJyKH. ToMy IpyHTOBa BOZA sIBJIss€ OO0 CIAOKUI pO34UMH. 3aJIeXkKHO BiJ] CKIALy 1
KOHIIEHTpALlli PO3UMHEHUX Yy IPYHTOBOMY PO3UMHI PEYOBHH 10HHA PIBHOBAra 3MillIa€ThCs B Ty a00
iHIIy CcTOpoHy. Tak, MPHUCYTHI B IPYHTOBOMY pPO3YMHI KHCIOTH IiJIBUIIYIOTh KOHIIEHTPAIIiIO
H*([H*] > 107), cTBoprorounm KHCIy peaklilo cepeioBuma. IIpUCyTHiCTH JyriB IigBuIIye
koHIuenTpauio OH', mo cTBOpIOE MyskHy peakiito cepenosuma ([H*] < 107 i [OH] > 107).

BonueBunii mokasHuk KuciaoTHocTi (pH) sBiIse co00r0 NeCATHHHMMA JIorapudM KOHIEHTpAIlii
BOJIHEBHX 10HiB (MOJIB/IM°), B3ATHIA 3i 3BOPOTHUM 3HAKOM:

pH =-1g [H']
B mentpansHux pozunHax pH =7, y kucnux - pH <7, y nyxxnux - pH > 7.
3 BEJIMYMHOIO KUCIOTHOCTI TEHETHYHO 3B'sI3aHUI COJLOBUI CKJIa[l IPYHTOBOI Macu (Tabu. 8).

Tabmauus 8
KucnoTHicTh IpyHTOBOI MacH i COJIbOBUMN CKJIaJ y Hil
I'pagarii KucnoTHOCTI ConboBuH CKJIaJ IPYHTOBOI MacH
IPYHTOBOI Macu
Kucna BIZICYTHI KapOOHAaTH, cyab(haTH, XJOPUAH
HentpansHa IPUCYTHI KapOOHATH 1 CIIIJIU Cylb(haTiB
JlyxHa IPUCYTHI KapOOHaTH, Cynb(aTu, XJIOpUIH

3apnanss 1. BUsHaunTH peakiito (pyHTOBOTO PO3YMHY 3pa3KiB IPYHTY.

Xin a"anizy. 10 r HOBITPSIHO CYXOro IPYHTY, PO3TEPTOro 1 MPOCISHOrO Kpi3b CUTO 3 OTBOPAMU
o 1 MM, IepeHOCATh y TIOCKOJOHHY K00y MicTkicTio 100 mi. [TpunuBaroTs MipHOIO K0s16010 200
TiHAPOoM 50 MIT TUCTUIIBOBAaHOI BOJM 3a CHIBBIAHOIIEHHS IPYHT : Boja 1:5, peTesbHO 300BTYIOTh
5 xBunuH. [loTiM OUIBTPYIOTH Kpi3b ManepoBi (UIBTPH, Y BHUTKKY 3aHYpIOIOTH Ha 1 cM
IHAMKATOpPHUN TMamip Ta 3a JOMOMOIOI0 TMOPIBHAHHSA 3 €TAJIOHHOK KOJbOPOBOKO MIKAJIOHO
BU3HA4a0Th pH po3unHy Ta BUMIPIOIOTH 33 JOMOMOTOIO MOPTaTUBHOTO MPUIIATY.

JlabopaTopna po6ora Nel2
SIkicHe BU3HAYCHHS Pi3HUX IPyN OPraHIiYHHUX CHOJIYK F'yMyCy

Merta: 3aKpimUTH TEOPETUYHI 3HAHHS BU3HAYEHHS BJIACTUBOCTEH r'yMycCy Ta 03HAHOMHUTHCH 3
OCHOBHHMMH T'pyIIaMH OPTaHIYHHUX CIOJIYK TYMYCy Ta iX BIACTUBOCTSIMH.

Marepianu Ta 061alHaHHS: TPYHTOBI 3pa3KH, TEXHIYHI Bark, XiMiuHi KOJIOH, (GiIbTpyBaTbHUN
narmip, 10%-Huit pozunH rigpokcuy Harpito (NaOH) ta 10%-nuit po3zunn consHoi kucinotu (HC1),
JMKHY, BUMIPIOBAIHUHN LIMIIIHJIP, €IEKTPOIUIUTKA.

OpraniyHa 4acTHHA HEBIJ’ €MHa CKJIag0Ba OyIb-KOTO I'PYHTY € LIJIMM KOMIUIEKCOM DPi3HHX
XIMIYHUX CHOJYK.
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CkIaIHAH KOMIUIEKC OPTaHIYHUX CIIOJIYK TPYHTY 3yMOBJICHUH PI3HUM CKJIaJIOM OpTaHIdYHHX
PEIITOK, SIKi HAAXOATh Y IPYHT. J{0 HUX Halexartb:

a) HepO3KJIaJIeH1 (CBIXK1) OpraHiuHi PEIITKY;

0) HU3bKO- Ta BHCOKOMOJICKYJISIPHI OpraHi4Hl PEYOBHHU — MPOJYKTH PO3MaIy OpraHIYHUX
PEIITOK;

B) HANiBpPO3KJIaJICHI OpraHiyHI PEITKH, IO BTpaTwiM (HOopMy Ta aHATOMIUHy OymoOBYy —
NETPUT;

r) cnenudivHi TPYHTOBI MPOIYKTH CUHTE3y HOBHX OPTaHIYHHMX CIIOJYK — F'YMYCOB1 pEUYOBHHHU,
SIK1 TIPE/ICTABIJICHI TYMYCOM.

['ymyc — 1e rereporeHHa NOJIAUCIEPCHA CUCTEMa BHCOKO-MOJIEKYISPHUX a30THUCTHX
ApPOMATUYHHX CIIOJIYK KHCIOTHOI TPUPOIH.

['yMycOBi pe4OBUHH MOUISIFOTh HA TPYIIH:

- TYMIHOBI KHCIIOTH — TE€MHO-KOPHYHEBOTO ab0 YOpHOro 3a0apBlieHHS, PO3YMHHI B JIyTax,
MPUCADKYIOTHCS KUCIIOTAMHU;

- (pynBBOKHCIOTH — CBITJIO-)KOBTOTO a00 CBITIO-Oyporo 3a0apBieHHs, PO3UMHHI y Jyrax i
KHCJIOTaX;

- riMeTaMeNaHOB1 KUCJIOTH — PO3UMHHI y CIUPTaX;

- TyMiH (1HEpTHUU TYMYC) — PELITKHU, K1 HE TIAPOIII3YIOThCS, HE PO3YMHSIOTHCSA B ) KOJHOMY
PO3YUHHHKY.

SkicTh TyMyCy, MOrO TpyHOBHH CKIIaJ 3aJIe)KUTh BiJl CHIBBIJHOLIEHHS Y FyMyci TYMIHOBHX
(Crk) 1 pynbBokucnot (Chx):

- sxuo criBigHomeHHd Crk:Cpk menme 0,6 — ¢ynbBaTHUH TUI T'yMycO-YTBOPEHHS
(pynbBaTHHIA TyMyC);

- skuio cniBBiHOmeHHS Crk:Cdx — 0,6-0,8 — pynpBaTHO-TyMaTHHI THI I'yMyCO-YTBOPEHHS
(pynpBaTHO-TYMaTHH rymMyc);

- axmo cmiBBiHOmeHH Crk:Cox — 0,8-1,2 — rymaTHO-(Qy/nbBaTHUI THII TYMYCOYTBOPEHHS

(rymaTHO-(pyIBBaTHHUM ryMYyC);

- sixmto cniBBigHomeHHs Crk:Coxk Outbme 1,2 — ryMaTHHM THUIT TyMYCOYTBOPEHHS (TyMaTHUN
TyMyc);

VY ckiazii ryMycy YOpHO3€MIB [I€PEeBaXaroTh I'yMaTH, y MiJ30JIUCTUX IPyHTaX — (QyapBaTH.

JlxepenoM TyMmycy CIYTylOThb OpraHidyHi PEUITKH BHIIMX POCIUH 1 HM)KYMX OPraHi3MiB 1
TBapuH, sKi NpHUCYTHI y IpyHTi. [loTpamuBIIM B IPYHT OpraHiuyHi pPEIITKH 3a3HAIOTh pAIY
nepeTBopeHb. IlepmM eTanmoM NepeTBOPEHb € PO3KIAJ PEIITKIB 3a JOMOMOIOI IPYHTOBHX
MIKpPOOPraHi3MiB, 10 TpaHC(HOPMYBaHHS iX y MpoCTii 1 611k pyxoMi crionyku. [licast ¢pizugnoro
pyiiHyBaHHs HacTae (paza Tiipoii3y OpraHIYHMX PELITOK: OUIKM, HalpHUKiIaJ, pO3IIEIUIIOITHCS Ha
NEeNTUIM, a MOTIM Ha aMIHOKHUCIIOTH; BYTJIEBOAM — HAa MOHOIIYKPH, YPOHOBI KHUCJIOTH; )KUPH — Ha
IJILEepUH 1 kupHI kucinotu. HactymHoro (a3oro po3kiany € OKHMCHO-BIIHOBHI MPOLECH, KOJH 32
JOTIOMOT010 (DePMEHTY OKCUIOPEAYKTO3HU BiI0OYBAETHCS TTOBHA MiHEpali3allisi OPraHiYHUX PEUOBUH:
Jie3aMiHyBaHHS aMiHOKHCIIOT, JeKapOOKCUITYBaHHS OpraHIYHUX KUCIIOT.

BinpiiicTe 3 OpraHiyHMX 3aJIMIIKIB OKUCIIOETHCS JI0 BYIJIEKHCIOIO Ta3y 1 BOAM, a MEHIIA
YacTHHA MIPOXOANUTH APYTHid eTar NepeTBOPEHb — ryMi(ikallito, yTBOPEHHsI TyMYCOBUX PEUOBHH.

I'ymyc Binirpae BakiMBe 3HA4Y€HHS y IPYHTOYTBOPEHHI, ()OpPMYBaHHI POJIOYOCTI IPYHTY,
XKHUBJIEHH] pociuH. ['yMyc — HalBa)KIMBIIIMI YMHHMK YTBOPEHHS B IPYHTI arpOHOMIYHO I[IHHO1
CTPYKTYpH, MOJIMIIEHHS arpo¢i3nYHUX BJIACTUBOCTEH Ta € JDKepesloM a3oTy, ¢ochopy, Cipku At
YKUBJIEHHS POCIIMH 1 MIKPOOPIaHi3MiB.

BwMmict rymycy B rpyHTax YkpaiHi koiuBaeTbcsi B Mexax 0,5-6%, BH3HA4YaeThCs BIUIMBOM
6araTbOX YMHHHUKIB: TPUBAJIICTIO MEPIOAY ONTUMAIBHUX YMOB I'yMYCOYTBOPEHHS; MiHEPAJIOTTUHUI
CKJIaJl TPYHTOTBOPHUX MOPi/; HASBHICTIO B IPYHTI BUCOKOBAJIEHTHUX OOMIHHO-YBIOpaHUX KaTiOHiB.
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B ymoBax iHTeHcHikarii 3eMaepo0CcTBa BMICT T'yMyCY HOCTYIIOBO 3HMKYEThCA. OCHOBHUMH
3aX0JaMH HAKOMHMYCHHsS OPraHIYHUX PEYOBHH Yy IPYHTI €. BHECEHHS OpraHIYHUX T0OpWB (THIH,
NTAIMHUANA TIOCTI]l, KOMIIOCTH, Carpornenb, (epMEeHTOBaHI JT0OpHBa Ta iH.); TOCIB CHUIEpaTiB Ha
3ejieHe JOOPHUBO; PO3LIUPEHHS IUION] OOO0OBHX KyJIbTYp; JOTPUMAaHHS HAayKOBO-OOIPYHTOBAHOI
CIBO3MIHHU.

3aBaanus 1. Buginutu 3 rymycy IpyHTOBHX 3pa3KiB T'YMiHOBI Ta ()yJIbBOKHCIIOTH.

1. Ha TtexHiunmx Barax 3BaxyloThb 20 T TOBITPSHO-CYXOro TIPYHTY 1 BHCHMAIOTh Y
KOHIUHY K0JIOY 00’ eMoM 250 mut.

2. 1o naBaxkku pogaroth 50 ma 10%-noro pozunny NaOH. KonOy nekinpka pa3iB 300BTYIOTh
1 BIACTOIOKOTE 15 XBHIINH.

3. KonOy craBnsaTh Ha EJNEKTPUYHY IUIMTKY 1 AOBOJATH a0 KumiHHg. 1106 yHuUKHYTH
BUIIAPOBYBaHHS BEIHMKOI KITBKOCTI PiIMHU, KOJOYy HaKpHUBArOTh JilKo0. Cycrnensito QpiibTpyroTh,
IpU L[OMY B IPYHTI 3 TYMyCOBUX PEUYOBUH 3AIMILIAIOTHCA TIMETaMEelIaHOBI KHUCIOTH 1 TyMiH, a B
PO3YMHHIN YaCTHHI — TYMIHOBI 1 (DyIbBOKUCIIOTH.

4. ®inpTpar HEUTpaNi3yloTh HeBeauKuMU nopuismMu 10%-noro po3unny HCl. Konu po3unn
MOYHE MYTHITH, IOJIUTU ACKUIbKa Kpareib PO3UNHY KHUCIOTH 1 3aJIUIIUTH BiJICTOIOBATUCH 5 XB.

5. [IpodinbTpyBaTu cycneH3iro — Ha GUIBTP1 3aIMIIATHCS TYMIHOBI KUCJIOTH, & B PO3YUHI —
(byIBBOKUCIOTH.

6. Os3HalloOMHTHCH 13 30BHINIHIMH O3HAaKaMH BUIUIEHUX TpPyH TyMYCOBHUX pPEUYOBHH,
BCTAHOBHUTH MPUOIU3HE iX MPOIEHTHE CITIBBIIHOIICHHS Ta 3pOOUTH BUCHOBKH.

JladbopaTopHa podora Nel3
Busnauennsi rymycy B IpyHTi MmeToaoM i. B. Tropina

Mera: 03HallOMHUTHCS 3 TPOLIECOM I'YMYCOYTBOPEHHSI Ta BU3HAUUTH BMICT I'YMYCY B IDYHTI.

OOnanHaHHA Ta MaTepianu: 3pa3Ku IPYHTY, aHATITUYHI Baru, OopeTku, kosuou Ha 100 mi 3
POOKOIO-XO0JIOAUIBHUKOM, €NeKTpUYHA IUIMTKA, TOAMHHUK, peakTuBH: 0,4 H po3unH KoCr207 y
posseneniit HoSOa; 0,2 H po3uuH cosi Mopa; po3uut ¢eninanTpaninoBoi kucaotu Ci13H110z.

['yMyc € TOJOBHOIO OpPraHiuHOIO O3HAKOK TIPYHTY, SK MPHUPOJHOIO Tijla, YTBOPEHOTO
HPOTSTOM TUCSYOJIITh BHACIIOK B3a€MOIIi IpChKOT OPOAM, KIIiMATy, )KUBUX OPraHi3MiB 1 peIIToK
iXHBOI JKUTTENIATIBHOCTI B TOHKOMY IOBEpPXHEBOMY mIapi 3eMHOi Kyii. OpraHidHi peyoBHHHU
BIJIITPalOTh BAXJIMBY POJIb Y KHUTTEAISIBHOCTI IPYHTY 1 Horo pojrodocTi. Bonu € BaxknuBum
JDKEPEJIOM TOXKUBHUX PEYOBHH JUIS POCIMH, TOMY IO BiIHOCHO JIETKO PO3KJIaJalOThCsl B IPYHTI.
EnemeHTH XuBJEHHS, SKI BOHH MICTATH (a30T, Gocdop, cipka Ta iH.), HEPeXOoAiITh Y AOCTYIHY AJIsA
pociuH MiHepaibHy (opMmy. Jleska yacTHHA iX, PO3KJIAJAlOUHUCh Yy IPYHTI, NEPETBOPIOETHCS HA
CKJIaJ{HI OpraHiuHi CIOIYKH crienu(piqHOT IPUPOIH 1 € JKEPETOM T'yMyCOYTBOPEHHS.

[Torpebnsx II. C. BUAIIMB TpH TPyNu JAEPEBHUX IOPiJ 3a BUOArIMBICTIO J0 POIIOYOCTI
IpyHTYy. Jl0 HepiIoi rpynu BiIHOCATHCS OJITOTpOopH — MaJIOBHOATTIUBI I€PEBHI TOPOIU, HATPHUKIIA],
akaris Oima, Oepe3a MoOBHCIA, COCHAa TipChbKa, 3BHYaliHA Ta YOpHA, sliBenb. Jpyry rpymy
NPEJCTaBISIOTh Me30TPOhHU — cepelTHbO BUOArIMBi: Oepes3a myxHacTa, BepOa Ko3s4a, BijlbXa YOpHa,
ny0 MiBHIYHMH, Ty0 CKeIbHMM, 1y0 3BHuaiiHuii (mi3Hs (opma), ay0 3BuuaiiHuil (panHs (opma),
MoJpuHa cuOipchKa, KamTaH iCTIBHUH, TopoOMHA, oOcHuKa, cocHa BeiimyroBa. Ilopoau 3
HiABUILEHOI0 BUOAMIIMBICTIO (Meratpodu), HampuKial, KIeH TOCTPOIUCTUH, KiIeH-sBip, rpad, OykK,
O6apxar amypcbKkuii, BepOa Oina, BepOa jlamka, TOpiX BOJOCBKHUH, KJIEH MOJbOBUH, 171bM, SICEH,
OCOKIp, SUTMILIA HAJIEXKATh J0 TPETHhOI TPYIH

["0JI0BHUM JDKEepesioM OpraHiuHUX PeIITOK € pocauHH. Hampukiaa, Ha CKelsIX JHKepeloM
OpTraHiyHO1 PEUOBHHU € JTUIIAWHUKU Ta MOXH, Y JICi — JICOBHM OMaj, KU y BUTISAIAI YACTUHOK
KOpHU, CYyYKiB, JIUCTS Ta XBOI ILIOPIYHO BIJKJIAJAETbCS HAa MOBEPXHI IPYHTY. Y pe3yibTarti
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HAKOMUYEHHS LUX JIICOBUX PEIITOK YTBOPIOETHCS JIICOBA IM1ICTUIIKA.

Po3pi3HAIOTH TP THUIIU JIICOBOI MiJCTHIIKH: MYJb, MOJEP 1 MOp. Myib YTBOPIOETHCS 3 OMady
IIUPOKOJIMCTSHUX JIEPEB 1 KYIIB, HApHUKIad, ayOa, Oyka, siceHa, Tpaba, JUMH, KieHa, Oy3WHH,
mmuHA. Sk M’sKa Ta MmyXKa MIACTHIKA, MYJb XapaKTepU3yeThCs ILIBUIKICTIO PO3KIALy Ta
aKTHBHOIO [ISUIBHICTIO Makpo- 1 Mikpoopranizmu. [Ipomecn wmiHepamizamii Ta Tymidikarii
CIIPUYMHEHI iHTEHCHBHICTIO NEPEMIIyBaHHAM Ta MOAPIOHEHHAM omaay. [pyHTH 3 TaKMM TUIIOM
HIJCTUIIKH XapaKTepU3ylThCs APiOHOTPYAKYBATOIO CTPYKTYPOIO Ta HEHTpPalIbHOIO pPEakKIi€ro,
MicTATh 5-10% rymycy y BepXHbOMY ropu30HTI. [10Ty>KHICTh MIJCTUIIKY LILOTO TUITY CKJIAJa€ JTUIIIE
1-2 cMm, 110 MOSICHIOETHCS MIBUIKICTIO OTaay, HOTO MOAPIOHEHHSM 1 ITepeMIITyBaHHSIM.

Y auctsaHuX abo MIIaHUX XBOWHO-JIHMCTSHUX JEPEBOCTaHAX IMOMIMPEHUN Mojep, y OUIbII
KOHTHHEHTAJIbHOMY KJiMaTi. Y 3B’A3Ky 3 TPUBATIIIMM pPO3KJIAJOM OMNaay y ILHX YMOBax
dbopMyeThcsi OlbIN CTikiKa JicoBa mijcTuika. BoHa 37erka meperuieTeHa KOpPEHSMHU 1 MillellieM
rpu0iB, HemlinbHA. Bara BiamoBimae 2-5-piuHill KUIBKOCTI OMajay, MOTYXKHICTh CKiIagae 3-5 cM.
['py6a minctunka abo Mop (opMyeTbcs B yMOBaxX XOJOJHOTO 1 BOJIOTOTO KIIMAaTy y XBOMHHX
HAca/KEHHSX Ha O1HUX IPYHTAaX B YMOBaxX aHAepOOHOTo PO3KJaay, IMiJl BILIUBOM (EepMEHTATUBHOI
IisIbHOCTI TpuOiB Ta aHaepoOHUX OakTepiit. [IoTyKHICTh MIACTUIKA TaKOTO TUITY CTAHOBUTH 110 20
cM. Mae Burisin HamiBTopd’siHOro mapy. Llel map mpoHM3aHH KOPEHSMH JICOBHX POCIUH
(uopHu1ll, OpycHUIl, Bepecy Ta iH.) i ridbamu rpubiB, i3 TOCTPUM 3amaxoMm miicHsaBU. CKiIagaeTbes i3
TPHOX MIApiB, OJHAK, HA BIIMIHY BiJ MoJepy BepxHid map moxe 3aiimaTtu a0 80%. HaliHnxk4doro
HIBUJKICTIO PO3KJIay Big3HadaeTbcs Tpyda miacTuika. lle oOyMOBIIEHO HH3KOK UYWHHUKIB:
nedinuTOM 30JbHUX €JIEMEHTIB 1 @30Ty B OMaji Ta KHUCIIOK PEAKII€l, 10 CIPHUsi€e MOUIUPEHHIO
MoXiB-Top(oyTBOproBauiB. Takox BIUIMBAE BiICYTHICTh Me30(ayHu (30KpeMa JOIOBUX YePB’SIKIB).
Piskuii mepexia O MiI30JUCTOTO TOPU3OHTY IPYHTY € XapaKTEpHOIO PHUCOI0 rpy0oi MiACTHIIKH.
Cnabo BHUpakeHMI MeperHiiHOaKyMynaTUBHMM map. HukHi mapu micoBOi MIiACTUIIKUA TYCTO
3aCeNAI0Th KOPEeH1 XBOMHUX MOPiJI.

3a aHaji30M PI3HMX THUIIB IPYHTIB y YOPHO3EMax 3HAYHO OiNblIe T'yMycy, HIX y JEpHOBO-
HiA30JMCTUX TPYHTAX 1 CIpUX JICOBUX, BHU3 3a NpodileM I'PYHTY MOro KiJbKICTh 3MEHIIYETbCS
noBisbHiIIe (Tab. 9).

Tabnuus 9
Knacudikauist pyHTIB 32 BMICTOM T'yMycy, %
besrymycHi <1
Jy’K€ MaJIOTYMYCHI 1-2
MaJIOTYMYCHI 2-4
CepeTHbOTYMYCHI 4-6
BHCOKOT'YMYCHI 6-10
Jy>K€ BUCOKOT'YMYCHI (Ty4H1) 10-15
NeperHinHi 15-30
Topd'sHi >30

Jlnis BU3HAUEHHS BMICTY TYMYCY KOPHUCTYIOThCS MeTosioM Tropina I.B., sxuil 3acHoBaHuii Ha
OKHCIIEHHI opraHiuHoi pe4oBuHH IpyHTY 0,4 H. po3unHoM K2Cr07 (1ByXpOMOBOKHCIIOTO Kalilo)
JI0 YTBOPEHHSI BYTJIEKUCIOTH. Peakilisi OKHCIeHHS BiI0YBA€ThCS 3a PIBHAHHAM:

3C + 2K2Cr207 + 8H2S04 = 2K2S04 + 2Cr2(SO4)3+ 8H20 + 3COo.

HeBuTpauenuii Ha OKHCIIEHHS 3aJIMIIOK XPOMOBOI CyMillli TUTPYIOTh ciLTi0 Mopa (mojBiitHa
ClTb CIpYaHOKHCIIOrO aMoOHi0 Ta cipuyaHokucioro 3akucy 3amiza) — (NHs)2SO4FeSO46H-0. Ilo
KUJIbKOCTI BUTpaueHoi coi Mopa J1i3Hal0ThCs PO 3AIUIIOK XPOMOBOI CyMillli, a MO PI3HUII MiX 1T
CIIOYATKY Y35TOI KITBKICTIO Ta TI€F0, IO 3aJUIINUIACh, BA3HAYAIOTH KIIBKICTh XPOMOBOI CyMIllTi, sIKa
MilllJIa Ha OKUCIICHHS TYMYCY.
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1. Ha aHamiTHYHUX Barax BiJIBAXKYIOTh HaBaXKy IpyHTY 0,1 T Ta KIaayTh y CyxXy KOHIYHY
koJ10y Ha 100 mu1.

2. 3 oropetkn HaymBaroTh 10 Ma 0,4 H po3unHy KoCroO7 po3unmHeHOro y CipyaHiii KHCIOTI
(XpomoBa CyMiIIn), BMICT 00EpPEXHO MEPEMIIITYIOTh KPYTOBUM PYXOM.

3. KonOy 3akpuBaioTh MNPOOKOIO-XOJIOJMWIBHUKOM 1 CTaBJIATh HA EJIEKTPUYHY IUIUTKY 3
a30eCcTOBOIO CITKOI0. Y Mipy TOTO SIK iJIe HarpiBaHHS, 3 PIAUHHA BUALIAIOTHCS Oynboamku CO2 micst
IIbOT0 PO34MH 3akunae. KumiHHs MOBUHHO OyTH CIIA0KUM 1 IPOJIOBKYBATHUCS PIBHO 5 XB.

4. Tlicns KUIiHHA KOJO1 1al0Th OXOJIOHYTH. 3 €MHOCTI 3 JUCTHJIBOBAHOIO BOJIOK0 OOJIMBAIOThH
npoOKy Ta moBepxHIO Koiou. O6’em moouarh o 30-40 mu. IloTiM m0marOTh YOTHUPH Kparun
(dheHUTaHTPaH1JI0BOI KUCIOTH, sIKa € IHIUKATOPOM, Ta TUTPYIOTh 0,2 H po3unHom coiii Mopa. Ilpu
IbOMY BiZIOYBa€ThCs 3MiHA 3a0apBJICHHS 13 YEPBOHO-Oyporo /10 (ioJeTOBOro Ta CHHLOTO, y KiHIII
JI0 TEMHO-3€JICHOr0. BaKITMBUM € TUTpPYBaHHsS 13 JOJaBaHHSAM pPO34YMHY cojii Mopa 1o ojHii
KpaIuli, CTapaHHO PO3MIIIYIOUM TUTpOBaHy piauHy. Lleil mpoiec HeoOXiAHO BUKOHATHU MICHS TOTO
SIK PO3YUH OTPUMAB CUHE 3a0apBIICHHS.

5. YcTaHOBNIOIOTH, cKinbku coii Mopa ine nHa tutpyBanns 10 mn KoCroO7 — xomocre
BU3HauUEHHS (pOOISATH BCE Y Tiif e MOCTIIOBHOCTI TIIbKU 0€3 HaBAXKKU TPYIIY).

6. BMicT rymycy o04HCITIOIOTH 32 (OPMYIIOI0:

A =((a-B) - 100 - 0,0020362) /¢

ne A — BMICT Tymycy, %; a — KUIbKICTh colli Mopa, BUTpaueHOi Ha X0JIOCTe TUTPYBaHHS; B -
KUIBKICTh coii Mopa, BUTpaueHoi Ha TUTPYBAHHI 3aJIMIIKY XPOMOBOI CyMillli; C — HaBa)KKa IPYHTY,
r; 0,0010362 — koedilieHT AN MepepaxyHKy Ha rymyc, ockinbku 1 mia 0,2 H po3unHy coni Mopa
BIJIMOBia€ BKa3zaHii KUIBKOCTI Trymycy. Ilpu BU3Ha4YeHHI SIKICHOTO CKJIaay TyMycy HEOOXiJIHO
00YMCIIUTH TaKoXK MpoueHT Byriewto (C) y BUXiTHOMY I'PYHTI 32 (OpMYJIOL0:

C (%) =((a-B) - 100 - 0,00006) / ¢

3apnanHd 1. BusHaunTH BMICT TYMYCY Ta BYTJICIIO Y 3pa3Kax IPYyHTY. 3pOOUTH BUCHOBKH PO

3aJIeKHICTh MI>K BMICTOM BYTJIEI[IO Ta TYMYCY Y 3pa3Kax IPYHTY.

JlabopaTopna poGora Ne 14
3akoHOMipHOCTI reorpaivHOro NOMMPEHHs IPYHTIB Ta IX KJIacu@ikanis

Merta: po3risiHyTH Ta MpoaHati3yBaTH OCOOIMBOCTI NOUIMPEHHS IPYHTIB y CBITI

OO6nanHeHHs Ta MaTepiain: KapTH IPYHTIB, PI3HOKOJIBOPOBI OMIBIII.

['eorpadiss TpyHTIB — OAMH 3 BaXJIMBUX pO3AUIIB IPyHTO3HaBCTBa. BoHa BHBuUae
3aKOHOMIPHOCTI TPOCTOPOBOIO MOUIMPEHHS IPYHTIB 1 € OCHOBOIO iX OOJIIKY 1 OLIHKH SK
OPUPOJHOrO pecypcy. 3HaHHS 3aKkoHIB reorpadii TIpYyHTIB, 30HAIBHUX 1 pEriOHAJbHUX
0COOJMBOCTEM TIPYHTOBOIO IMOKPHUBY MOTPiIOHE Ul pPalliOHAJBHOTO BHMKOPHCTAaHHS 3€MEIbHHX
pecypciB, 0XOpoHH Ta Memiopanii rpyHTiB. ['eorpadist rpyHTIB 0JHOYACHO BUBYAE 3aKOHOMIPHOCTI
IPOCTOPOBUX 3MIH I'PYHTIB 1 iX npuuuHu. [IppunHamMu nux 3MiH €1a(OTOMIB € MPOCTOPOBI 3MiHU
(bakTOpiB IPYHTOYTBOpEHHs (KJiMary, I'PYHTOYTBOPIOIOUHMX IOpif, penbedy, OI0TH, AiSITBHOCTI
JIFOIMHU, TPUBAIOCTI IPYHTOYTBOPEHHS Tol0). OTKe, 3aKOHOMIPHOCTI reorpadiuHoro MmomyupeHHs
IPYHTIB € pe3yJabTaTOM CKJIaJHOI B3a€EMOIii BCiX (PAKTOPIB IPYHTOYTBOPEHHS.

OcHOBHUMM 3aKOHaMH reorpadii IpyHTIB €:

1) 3aKOH rOPU30HTAIBHOI 30HAJIBHOCTI;

2) 3aKOH BEPTUKAJIBbHOI 30HAJILHOCTI;

3) 3aK0H (hariaJIbHOCTI IPYHTIB;

4) 3aKOH aHAJOTIYHUX TOMOrpadiYHUX PAIIB (30HATBHUX THITIB IPYHTOBH)

Buenns npo ¢gaxkTopu rpyHTOYTBOPEHHS 3B’S13aHO 3 MOHATTSAM PO IPYHTOBI 30HM SIK OCHOBHI
dopmu oprasizaiii rpyHTOBOro mnokpuBy miaaHetd. Ha ocHoBi mporo B.B. JlokydaeB BUCYHYB
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MIOJIOXKCHHS, IO TPYHTH HAa 3€MHIH TIOBEPXHI MiAKOPSIOTHCS 3aralbHOMY 3aKOHOBI HPUPOIHOT
IIMPOTHOI 30HAIBHOCTI: KOXKHIM MPUPOJHIN 30HI BIJMOBiA€ CBil 30HAIBHUN THUI IPYHTY. 3aKOH
TOPH30HTAIBHOT 30HAIILHOCTI BiH chopMysroBaB y mpaii «J1o BueHHs mpo 30HU mpupoan» (1899).
3riIHO 3 UM 3aKOHOM, OCHOBHI THITH I'PYHTIB IOIIMPEHI HA MOBEPXHI KOHTUHEHTIB 3e6MHOI Ky
IIUPOKUMHU CMyramMu (30HaMH), sIKi TIOCIIJOBHO 3MIHIOIOTH OJHA OJHY BIJAIMOBIIHO N0 3MIHH
KJIIMaTy, POCAMHHOCTI Ta 1HImMX (aKTOPiB TIPYHTOYTBOpeHHs. lleli 3aKkoH MpOSIBISETHCA B
HAasBHOCTI Ha 3€MHIN MOBEPXHI IPYHTOBO-010KJIIMAaTUYHUX TOSCIB, SIKI MEPETUHAIOTh KOHTUHCHTH.
B miBHIYHINA MiBKYJI BHAUISIOTH II'SITh IMIMPOTHUX TPYHTOBO-O010KJIIMATHYHUX TOSCIB: MOJSPHUH,
OopeanbHUi, Cy0OOpeanbHui, CyOTPOITIYHUN 1 TPOTTIYHHIA.

VY micnsaoKky4aeBChbKUM Tiepiosr Oysio JOBEACHO, IO Ha KOXHOMY KOHTHHEHTI i1CHYIOTh CBOI
0COOJIMBOCTI, 3aKOHOMIPHOCTI Y PO3MIIICHHI IPYHTOBMX 30H. BOHM 3anexxarb He TUIBKH BiJ
010KJIIMATUYHUX YMOB reorpadiqHoOro Mmosicy, ajie i Bil BiKy, T'€0JOri4HOi OyIO0BH, TEKTOHIKH,
OJIM3BKOCTI Y BIAJIATICHOCTI BiJl MOPCHKUX a00 okeaHiyHMX OaceiiHiB. LIi rpyHTOBI 30HU 4acTo He
CYLIJIbHI, a IEKOJIU OCTPIBHI Cepe]l 1HIIMX IPYHTOBUX 30H.

3aKOH BEpPTUKAIBHOI 30HANBHOCTI TakoXk BiAKpuB B.B. JlokyuaeB, BHBUYalOYM TIPYHTOBUI
nokpuB KaBka3y. B ripcbkux cucTemax, 3TiHO i3 3aKOHOM, MPOCTEKYEThCS IOCIIJOBHA 3MiHA
TUIIIB IPYHTIB Y Mipy HapOCTaHHs a0COJIFOTHOT BUCOTH BiJl MITHIAOKA Tip A0 iX BEPLIUH Yy 3B’SI3KY 31
3MIHOIO KJIiMaTy, POCIMHHOCTI Ta 1HIIUX (hakTOpiB IpyHTOyTBOpeHHsS. CKIiIaJq IPYHTOBHX 30H Y
ripcbKUX KpaiHax B OCHOBHOMY aHAJIOTIYHUI CKJIaxy 30H Ha piBHMHI. [li3Hime Oyna BCTaHOBJIEHA
Jiesika HEBIMOBIIHICTh MK CXEMOIO BEPTUKAIBHOI 30HABHOCTI IPYHTIB 1 PO3MIIIIEHHIM OKPEMHUX
TUMIB TPYHTIB y pidHuX ripcbkux perionax. C.C. HeycrpyeB 3a3HayaB, IO HEBIINOBIIHICTH
IPYHTOBHUX THIIIB BEPTHKAILHUM 30HAM TIOB’SI3aHO 3:

a) EKCIO3HIIIEI0 CXUITY;

0) iHTepdepeHIIiero (BUNaJaHHsAM) 30H;

B) 1HBEPCI€IO 30H;

I') Mirparii€to 30H.

3a C.O. 3axapoBuM IiJ iHTepQEpeHIli€l0 pO3yMilOTh MOBHE BUIAJAHHS IPYHTOBHX 30H.
Hanpuknan, y ropax miBIeHHOro 3akaBKa33s HEMae TipChKOMICOBUX 1 TPCBKUX YOPHO3EMIB MiXk
30HaMM KalITaHOBMX 1 TIPCBKO-TYYHUX IPYHTIB. I[HBepcCis TIPYHTOBUX 30H BHUPAXKAETHCI Y
3BOPOTHOMY PO3MOJUII TPYHTOBUX 30H. Ilia mirpaii€ro rpyHTOBHUX 30H PO3YMIIOTh MPOHMKHEHHS
OJIHI€T 30HU B 1HIY (HAIIPUKJIAM, IO TIPCHKUX UM PIYKOBUX JIOJUHAX).

3akoH (QauianabHOCTI IpyHTIB 00rpyHTYBanu JI.I. IIpaconos ta LII. 'epacumoB. Cytb ioro
HOJIsiTa€e B TOMY, L0 MICIEBl MPOBiHIHHI ((awianbHi) 0COOIUBOCTI KIIIMATy 3yMOBIIOIOTH MOSIBY
cneuriyHUX MICIIEBUX O3HAK I'PYHTIB 1 HaBiTh (pOpMyBaHHs 1HIIUX TUMIB. Taka pi3HOMaHITHICTh
3yMOBJIEHa HEOJHAKOBOK KOHTHHEHTAJBHICTIO KJIIMaTy, HEOJHAKOBHUM CE30HHMM pPO3IMOAITIOM
OTIaJIiB TOIIIO.

3aKOH aHAJOTIYHUX TOHOrpadiyHUX PSJIIiB OCTaTOYHO C(HOPMYITIOBAIM NpPU IPOBEICHHI
BEJIMKOMACIITAOHUX TIPYHTOBO-KapTOrpadiyHUX AOCHIPKEHb I MOTped 3eMIICBIOPSIKYBaHHS.
OcHoBu #oro 3akmaneHo B mpargsix. B.B. Jlokyuaea, M.M. CubipueBa, C.O. 3axaposa, C.C.
HeyctpyeBa Ta iH. CyTh 3aKOHY B TOMY, I1I0 MOIIMPEHHS IPYHTIB Ha BEJTMKUX TEPUTOPIAX (B MexKax
30H) 3YMOBJIEHE IEPEBaKHO BIUIMBOM pelibedy, I'PYHTOYTBOPIOIOYMMM MOPOJAMM Ta IHIIMMHU
MICIIEBUMH yMOBAaMHM IPYHTOYTBOPEHHS. Y BCIX 30HaX L 3aKOHOMIPHICTh Ma€ aHAJIOTIYHHUN
XapakTep: Ha MiJBUIIEHUX EJIEMEHTaxX 3ajraioTh aBTOMOp(HI, '€HETUYHO CAMOCTiHHI TPYHTH,
SKMM BJACTUBA AaKyMYJSllis MaJOPyXOMHUX PpEUYOBMH, Ha TOHM)KEHUX e€JeMEHTax penbedy
(GOpMYIOTBCSI T€HETHYHO MiANOPSAKOBaHI IPYHTH (TigpoMOpdHi), sKi aKyMyNlIOIOTh B CBOiX
TOPU30HTaX PyXOMi MPOAYKTH I'PYHTOYTBOPEHHS; Ha CXMJIaX 3aJArarloTh MepexiaHi IpyHTH. B Ham
4yac BHUBYEHHs TONOrpaidHUX 3aKOHOMIPHOCTEH MOIIMPEHHS IPYHTIB BHUIUIMIOCH B OKpPEeMHH
HampsM reorpadii TIPYHTIB MiJ HA3BOIO «BYEHHS TMPO CTPYKTYpPY TIPYHTOBOTO TIOKPUBY»
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(B.M. ®pinnang, 1972).

[pynroBo-reorpadiune pailoHyBaHHS — L€ MOiJI TepUTOpil Ha IpyHTOBOreorpadiuni periony,
OJIHOPIZHI 3a CTPYKTYpOIO TIPYHTOBOTO TIOKPHBY, IOEIHAHHAM (AKTOPIB IPYHTOYTBOPCHHS 1
MOJJIMBOCTSIMU  CLIIBCBKOTOCIIOZIAPCHKOTO BHKOpPUCTaHHS IpyHTiB. Cy4dacHa cxema IPYHTOBO-
reorpaiyHOTO pallOHYBaHHs PO3pO0JIeHa TPYHTOBUM iHCTUTYTOM iM. B.B.J/lokydaeBa cminbpHO 3
iHmUMU yctanoBamu (1962), y miid po3poOlii NPUHHATO TaKy CHCTEMY TaKCOHOMIYHHMX OJUHUIIb
(puc. 12).

[pyHTOBO-010KJIIMATUYHMI TI0SIC — L€ CYKYIHICTh IPYHTOBUX 30H i TNiPCHKHX IPYHTOBHMX
MIPOBIHIIINA, 00’€THAHUX TOMIOHICTIO pamiamifHUX 1 TEPMIYHMX KIIMATHYHUX YMOB (IIOJISPHHH,
OopeanbHUl, CyOOOpeanpbHUl, CyOTpONiYHUHN, TponiuyHui). /{15 KOKHOTO TOSICY XapaKTepHUM CBii
BEJIMKUI PsJl TUIIIB IPYHTIB, SIKI HE 3YCTPIYAOThCA B IHIMUX moscax. i rpyHTH MaroTh momiOHi
TEPMIiUHI PEKUMHU IPYHTOYTBOPEHHS.

[pyHTOBO-GiOKIiMaTHYHA 00JACTh — II€ CYKYIHICTh IPYHTOBUX 30H i TipCBKMX HPOBIHIIMH,
o0’enHanux (KpiM pagialifHuX 1 TEepMIYHUX YMOB) MOAIOHMMH YyMOBaMHU 3BOJIOKEHHS 1
KOHTHHEHTAJILHOCTI, SIKi 3yMOBJIIOIOTH OCOOJIUBOCTI IPYHTOYTBOPEHHS, BUBITPIOBAHHS 1 PO3BUTKY
POCIMHHOCTI Ha JAaHii Tepuropii. 3a CTymeHeM KOHTHMHEHTAJIbHOCTI O00JacTi MOJUISIIOTh Ha
OKE€aHI4Hi, KOHTUHEHTaJIbHI 1 eKCTpa-KOHTUHEHTANIbHI, 332 XapaKTepOM 3BOJIOKEHHS — Ha TyMiHI (3
JICOBHUM, TaUTOBUM a00 TYHAPOBUM POCIMHHHUM MOKPUBOM), epexiaHi (cyOrymiaHi, cybapuani — 3
CTEMOBUM, KCEepO(ITHO-IIICOBHUM 1 CABaHHUM POCIMHHUM IOKPHBOM); apUAHI Ta eKcTpaapuaHi (3
HAIiBIYCTENBHUM Ta IYCTEILHHM POCIMHHHAM MOKPUBOM). [pYHTOBMIA IOKpHB 00JacTeil Oiibli
OJIHOPITHUH, YHMM TOACIB, aje BCE X BIH CKJIQJA€ThCS 3 JEKUIBKOX 30HAIBHUX 1 CYIyTHIX
IHTPAa30HATBLHUX TPYHTOBUX THUMIB. ToMy B KOXHIH 001acTi BUAUIAIOTH 3BHYAWHO 2-3 TPYHTOBI
30HH.

Ipynroso-biokaimarnuuuii nosc

v
IpyHTOBO-GlokniMaTHYHA 061acTh
__‘-_,_,_.-l-'_ -"h.._*
Jlna pIBHHHHHX TepHTOPIi Jlns ripcekHX TepUTOpI

IpyHTOBa 30Ha I'ipcbka rpyHTOBa NPOBIHLIA
[pyHTOBa NpOBIHIIA BeprukaikHa rpyHTOBa 30Ha
IpyHTOBHIT OKpYT [ipcbknii rpyHTOBHH OKpYT
IpynToBHii paiion [ipebkuii rpyaToBUi palion

Puc. 12. Cxema rpyHTOBO-KapTOrpadiyHOro pailonyBaHHs

IpyHTOBa 30Ha — apea; OAHOTO ab0 JBOX 30HAILHUX THIB IPYHTIB 1 CYNyTHIX HoMy
IHTpa3oHAJIBHUX IPYHTIB. BeepenuHi IpyHTOBUX 30H Ha Mepexojli A0 CYCIIHIX 30H BUIUIAIOTHCS
IPYHTOBI TiJ30HM — YaCTUHU 30HU, BUTATHYTI B TOMY K HampsSMKy, Ha TEPUTOPIi SKHX
PO3TMOBCIOIKEH] ME€BHI 30HAJIbHI MiITUIIH IPYHTIB.

[pyHTOBa NpPOBiHIA — YAacTUHA IPYHTOBOI 30HHW, sKa BIAPI3HAECTHCS cHeMpIYHUMEA
0COOJMBOCTSIMH IPYHTIB 1 YMOBAMHU IPYHTOYTBOPEHHS (3BOJIOKEHHS, KOHTUHEHTAJIBHICTh KJIIMaTy,
TEMIIEPATYpA).

[pyHTOBHUIT OKPYr — YacTHHA IPYHTOBOI MPOBIHIII 3 MEBHUM TUIIOM CTPYKTYp IPYHTOBOIO
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MIOKPUBY, SIKUH 3yMOBIICHHI XapaKTePOM Pelbe]y i IPYHTOYTBOPIOIOYHX HOPII.

[pyHTOBMI palloH — 4YacTHHA IPYHTOBOIO OKPYIY, sSKa XapaKT€PU3YEThCSA OJHOTUITHOIO
CTPYKTYpPOIO TPYHTOBOTO TOKPHUBY (3aKOHOMIpHMM 4YEpryBaHHSM B MEXaX paloOHy THX CaMHX
IPYHTOBUX KOMIUIEKCIB). PailoHM BiZIPi3HAIOTHCS JIMIIE KUTbKICHUM CITIBBIIHOIIICHHSIM POJIiB, BUJIIB
Ta PI3HOBH/IIB TPYHTIB.

[ipchka IpyHTOBA MPOBIHINSA — apeajy MOIIUPEHHS YiTKO BU3HAYCHOTO Psy BEPTHKAIBLHUX
IPYHTOBUX 30H, SKHH 3YMOBJICHHUU TIIOJIOKEHHSIM TipChKOI KpaiHM B CHCTEMi IPYHTOBO-
OlokmiMaTHYHUX oOJjacTed. 3HAYCHHS I1HIIMX TAKCOHOMIYHHMX OJWHHUIb palilOHyBaHHS IPYHTIB
OJIHAKOBI JUIsl PIBHUHHUX 1 TIPCHKUX TEPUTOPIi.

TpuBanuii yac ydeHi 6aratbox KpaiH IMpaIfoBaId HAJI MPOOJIEMOI0 IPYHTOBO-TeorpadiyHOTO
paiioHyBaHHsI CBITy. JleTanbHy XapaKTEpHCTHKY IPYHTOBOT'O TOKPHUBY 3€MHOI KyJi HABEICHO B
cnerianbHUX MoHorpadiax 1 migpyunukax M.A. ['mazoBcekoi (1972-1973), B.I'. Pozanosa (1977),
M.M. PozoBa i M.M. CrporanoBoi (1979). 3ycumisiMu IpyHTO3HABIIIB 1 arpOHOMIB Pi3HUX KpaiH
CKJIaJICHO 3arajibHy CXeMy IPYHTOBO-O1OKIIMaTWUYHHMX oOnacteil cBity. Take pallOHyBaHHS aa€e
3MOTY OLIIHUTHU B y3arajbHeHii (opMi NOUIMPEHHS TOJIOBHUX TUIIIB IPYHTIB 3eMHOI KyJi B TICHOMY
3B’SI3KY 3 KJIIMATUYHUMHU YMOBaMH.

3apnannd 1. Ha koHTypHIN KapTi NO3HAYUTH (JOJATOK 3) OCHOBHI TUIIM IPYHTIB CBITY. Tunu
IPYHTIB HAHECTH, KOPUCTYIOUUCH KOJIBLOPAMH JJIsl TIO3HAYCHHS 30HAILHUX I'PYHTIB 1 3HAYKAMH — IS
IHTpa30HAJIbHHUX.

3aBmanna 2. OOpaTu OOWH 13 THUIIIB TPYHTIB CBITY Ta 3AIHCHUTH TE€HETUKO-TeorpadiuyHy
xapakTepucTuky. OpieHTOBa  cXema  Mpe3eHTallli: 30Ha  PO3MOBCIOJKEHHS;  OCHOBHI
TPYHTOYTBOPIOIOY1 TMOPOJU; MPHUPOAHI yYMOBU (KJIiMaT, TUIl BOJHOTO PEXKUMY); POCIHHICTS;
TOJIOBHUH MPOIEC IPYHTOTBOPEHHS, HOTO CYTh; THUIIH, MIATUIHN; OyJ0Ba Ta OMKC NPOQLIO TPYHTY;
doTo.

1. ApKTUYHI TYHAPOBO-TJIE€EBI IPYHTH 15. Bypi HamiBIycTeNbHI IPYHTH
2. Tynnposi nia0ypH IpyHTH 16. KopuuHeBi IpyHTH

3. I1i1301MCTI IPYHTH 17. Cipo-KOpUYHEBI IPYHTH

4. JlepHOBO-IIJ30JIUCTI IPYHTHU 18. YepBoHO3eMH

5. JlepHOBI IpyHTH 19. )KoBTo3zemu

6. Cipi J1iCOBI IPYHTH 20. Cipozemu

7. Bypi JicoBi IpyHTH 21. Cipo-0ypi mycTesbHi IPYHTH
8. HopHozeMonoaiOHi IpyHTH npepiit (OproHi3eMH) 22. YepBOHO-XOBTI (epaliTHI IPyHTH
9. YopHozeMu 23. YepBoHi ¢epaiiTHi IPyHTH
10. KamranoBi rpyHTH 24. KopruHeBO-4e€pBOHI IPYHTH
11. YepBoH0-0ypi caBaHHI IPyHTH 25. Cononai

12. JlydHi IpyHTH 26. CosloH4aku

13. BonoTHi IpyHTH 27. AnroBiaJIbHI IPYHTH

14. BepTucouni (4opHi 37UTI TPOIIYHI Ta CyOTpOMiuHi

IPYHTH)

JlabopaTopna podora Nel5S
I'pyHTOBMIi NOKPUB YKpaiHu

Merta: oxapakTepu3yBaTH I'PyHTOBO-TeorpadiuHe pailoHyBaHHS TepUTOpii YKpaiHu.

Teputopist Ykpainu npocrtaraetbcss Ha 1361 kM 3 3axoay Ha cxig i1 maibxke Ha 900 kM 3
NiBHOYI Ha MiBJEHb. 3arajbHa IUIOMIA CTaHOBUTH 60,4 MIIH. ra 1 XapaKTEepPU3YETbCS BEIHUKOIO
PI3HOMaHITHICTIO IPUPOJTHUX YMOB 1 IPYHTOBOT'O TOKPUBY.
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B.B. [lokyuaeB mokasaB, IO Y PO3MIIICHHI I'PYHTIB Ha PIBHMHAX CIIOCTEPIra€ThCs 3aKOH
TOPU30HTANIbHOI, a00 ITMPOTHOI, 30HAJILHOCTI, a B TIPCHKUX palloHaX — BEPTUKAIBHOT (3aJI€KHO BiJ
3MIHM KJIIMAaTUYHUX yMOB 1 pociMHHOCTI). KoKHa TIpyHTOBa 30Ha YTBOPHWJIACH ITiJI BIUIMBOM
CKJIAJTHUX TPYHTOTBOPHHUX IPOIIECIB, 3yMOBJICHUX MiCIeM i1 Ha 3eMHIN MOBEPXHi (KJIiMaT, penbed,
POCIMHHMI Ta TBAPMHHHMN CBIT, BiKk Ta MarepuHCbKa nopona). [pyHTOBi 30HHM, sKi 3aKOHOMIpHO
3MIHIOIOTH OJ[HA OJHY B HampsMi BiJ IMOJOcCAa JI0 E€KBATOPAHA3UBAIOTh TOPU3OHTAIBHUMH.
BuninsroTe 1 BepTUKaIbHI 30HH, SIKI XapaKTePU3YIOTh 3aKOHOMIPHY 3MiHY IPYHTIB Y TipChKHX
palioHax, MOYMHAIOYU BiJl MEPEArip’sl 0 BEPIIMHHU Tip. 3MiHH TIPCHKUX I'PYHTIB 3YMOBIIIOIOTHCS
3MIHOIO KJIIMaTy Ta POCIWHHOCTI IO Mipi MiJHIMaHHSA Bropy. B K0HIN IpyHTOBOKJIIMAaTHYHIA 30H1
MOIIMPEHI MEeBHI THIHU TPYHTIB. 3aKOHOMIPHICTh TOIIMPEHHS IPYHTIB € OCHOBOIO IS BHJIUICHHS
IPYHTOBO-TeOrpapiyHMX OJUHUIIb, OCHOBHOIO 3 SKMX € 30HA; JaJli WIyTh MiJ30HA, MPOBIHIIIA,
arporpyHTOBHil paiioH.

[pyHTOBa 30Ha — LI€ TEPUTOPIs, HA AKil NEepeBaXkae NEBHUN IPYHTOBUI THIT a00 MOEIHYIOTHCS
KUJIbKA TUIIIB IPYHTY (HANPUKJIIAJ, JTICOCTENIOBA 30HA).

[pYHTOBOIO MiJ30HOK0 HA3UBAETLCS YACTHHA TeorpadiyHoi 30HHM, Ha SKid IepeBakae
BIJIMOBIAHUI MiATUT IPYHTY (HAIPUKIIAJ, MIBHIYHUNA CTEN 3 YOPHO3EMaMU 3BUYANHUMU).

[pyHTOBa NpPOBIiHIIA — L€ YaCTUHA IPYHTOBOI 30HM YM IMiJ30HM, SKa 332 KIIMAaTHYHUMHU
YMOBaMH, peiabeQoM Ta IHIKUMHU (HaKTOPaMHU BiIPI3ZHAETHCS Bifl yCI€T 30HHU.

3a mMogudikamisiMi CTPYKTYPH IPYHTOBOTO MOKPUTTA Ta 3a (alialbHUMH OCOOIUBOCTIMU
IPYHTIB JesKi MPOBIHIIT MNOAUISIOT, Ha MiANpoBiHLII. Tak, y JICOCTENOBi 30HI TUIOBUX
YOPHO3EMIB 1 CIpUX OMiA30JIEHUX I'PYHTIB Ha YKpaiHi BUAULIOTH 4 MpoBiHIIT 1 6 mianpoBiHIH. Y
MeXaxX MIA30H 1 TMPOBIHIIA TIPYHTOBE MOKPUTTS [y)K€ pI3HOMaHITHE, II0 TMOSCHIOETHCS
HEOJIHAKOBUM BIUIMBOM (DakTOpiB IpyHTOYTBOpeHHA. Lle, B CBOIO uepry, 3yMOBIIO€ YTBOpPEHHS
I'PYHTOBUX KOMIUIEKCIB. ¥ I'PDYHTOBUX KOMIUIEKCAX THUIIH, MIJTHIIM, BIIMIHU I'PYHTIB 3MIHIOIOThCS
JIOCHTh 4YacTo, 3aiiMal0ud Ha 3aralibHiii TepuTopii He3HauHi miomti. [PYHTOBI KOMIUIEKCH H00OpeE
BHpakeHi B 30H1 cyxoro Crery.

[pyHTOBI 30HH 3aliMAKOTh BEJUKI TEPUTOPIi, HA AKUX Y MOAIOHMX YMOBAaxX IPyHTOYTBOPEHHS
chopMyBaINCh OJTHOTUITHI IPYHTH. J[esKi IpyHTOBI 30HH MOsSCaMH OXOIUTIOIOTH 3eMHY Kymo. Cepen
HUX BUIUIAIOTH IPYHTOBO-KIIMAaTH4HI 00JacTi 3 NMEBHUMHM TiIPOTEPMIYHUMHU OCOOIMBOCTIMHU 1
BiJIMOBITHOIO POCIMHHICTIO.

KpiM mupoTHOI 30HaNBHOCTI po3MilleHHs TIpyHTIB B.B. JlokydaeB BcTraHOBHMB I1ie W
BEPTUKAJIbHY 30HAJIBHICTD, KA XapaKTepHa JUIS TIPChKUX PaOHIB 1 3yMOBIIIOETHCS KIIMAaTUYHUMU
dakropamu. [pyHTH, AKi TPAIUIAIOTHCA HA OKPEMHX JISHKAX OJHIET a00 KiJIbKOX 30H HEBEIUKUMHU
BKJIIOYEHHSIMH, Ha3UBAIOTh 1HTPA30HAILHUMH.

Ha Ttepurtopii YkpaiHu 3rilHO 3 arporpyHTOBHM pailOHYBaHHSAM BHJIUIAIOTH TaKi 30HU
TPYHTIB!

[T — nepHOBO-MIA30/IMCTI TUTIOBUX Ta OrJieeHUX YKpaincbkoro [lomices;

JIC — 4opHO3€eMiB TUIIOBHX, JIETPalOBaHUX 1 cipux JiicoBux Jlicocreny;

C — yopHO3eMiB 3BUYalHUX 1 miBAeHHNX CTely;

CC — TeMHO-KaIlITaHOBHX 1 KalITaHOBUX cyxoro Cremy;

K — 6ypozemuux Ykpaincekux Kapnar;

Kp — ripcekoro Kpumy.

3riiHO 3 NPHUHHATOI METOAMKOI B YKpaiHi BUAUIAIOTH MoHaa 600 BUAIB IPYHTIB, SKi
00’equytoTh y 17 tuniB Ta 35 mixtuniB. Kpim Toro, Ha rpyHTOBUX KapTax 3a3Hau€HO TaKoX 10 17
BIJIMiH I'PYHTIB 3a TpaHyJIOMETPUYHHUM CKJIaJ0M. B okpemux obnactsax Ykpainu nyxe O0arato BUIIB
IpyHTiB (y XapkiBChKi 00sacTi, 3a JaHUMHM [HCTUTYTYy IPyHTO3HaBCTBa, iX Omu3pko 180, y
Yepkacpkiit — 198).

3apnanss 1. Ha koHTYpHIM KapTi YKpaiHu 300pa3uTi OCHOBHI THIH I'PYHTIB (10AaTOK 4).
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3aBgaHHs 2. 3AIHCHUTH XapaKTEPUCTUKY IPYHTIB Ykpainu. KoxkeH 3100yBau obupae oaHy 3
obnecteit YkpaiHM Ta 3IIHCHIOE aHAI3 BUKOPUCTOBYIOUM MaTepiajld arjaciB Ta J0JaTKOBOI
aitepatypu. Pesynbratu ohopMuTH Y BUTIISA1 TAOIHIII.
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*Mopdosoriuna OynoBa TpoQiII0 BKJIIOYAE BIIOMOCTI MPO TEHETUYHI TOPH3OHTH Ta
IPYHTOYTBOPIOIOUY ITOPOJY.

**@Ii3MyHl BIACTUBOCTI: IMIJIBHICTG OYIOBH, IIUIBHICTH TBEpHOi (ha3u, CTPYKTypa IPYyHTY,
HINapyBaTicTh TOMIO.

***Di3uKO-XIMIUHI BIACTHBOCTI: BMICT TyMyCy, CTYIiHb HACHYEHHS OCHOBAMH, JOMIHYIOUi
KaTiOHU Ta aHioHHU, pH, riApoiTHYHA KUCIOTHICTH Ta iH.

JladopaTopHa podora Ne 16
IIpupoaHi Ta aHTPONOreHHi NOPYLIEHHS IPYHTIB

Merta: nOCHiAUTH TPUPOAHI Ta aHTPOIIOTEHHI MOPYIIEHHS TPYHTIB Ha MPUKIIAAI KOHKPETHOI
TEPUTOPI.

OO6nagHaHHs 1 MaTepiaiau: Kapra (IUIaH, CXE€Ma) MICLIEBOCTI, aTjacH, KapTH IPYHTIB
JOCTIPKYBaHOI TEpUTOpIi, 1HTEPHET pecypcH, KOHTYPHI KapTH, KOJbOPOBI OJIBLi, MapKepH,
dbaomacrepu.

[TopymieHHs! IpyHTIB — 1€ Oy/Ab-Kl 3MIHM IXHBOI IPUPOJIHOI CTPYKTYPH, XIMIUHOTO CKJIAIy
ab0 010JI0T1YHOI aKTUBHOCTI, SIKI MPU3BOJATH JO MOTIPUIEHHS POAOYOCTI, Aerpajanii abo BTpaTH
exosoriuHux (QyHkuid. IlopymeHHs MoXxyTb OyTH NPUPOJHUMH ab0 AHTPOIOI€HHUMH, TOOTO
BUKJIMKAaHUMH JISUTBHICTIO JIFOJIUHU.

[TpuponHi nporecH, 1110 NOPYUIYIOTh IPYHTH, 3a3BUYail OB A3aH1 3 KJIIMAaTOM, perabedom ado
reoJIOTIYHUMH SBHUILAMU. Jl0 HUX HalleXaTh:

Epo3zis rpyHTY (BITpOBa, BOJHA) — 3MUBaHHA a00 BUYBaHHS BEPXHHOI'O POAOYOrO HIAPY;

3acoNeHHs TPYHTIB — HAKONMYEHHS COJIeH y 30HaX 3 BHCOKHMM pIBHEM IPYHTOBHUX BOJ,
MOCYIIJIMBUM KJIIMaTOM a00 HEJOCTaTHIM JIPEHAKEM;

3a00J104eHHS — HaJMIpHE 3BOJIOKEHHS, 110 MPU3BOIUTH O YTBOPEHHS aHAepOOHUX YMOB 1
3HMKEHHS aeparlii;

3cyBH, ceneBl MOTOKHU, 00Ballu — PYHHYIOTh IPYHTOBUH MOKPUB 1 MEPEMIIIYIOTh BEJIMKI Macu
MOpPOJIN;

BusitproBaHHs — pyiiHyBaHHS HOpiJ, IO BIJTUBAE HA IPYHTOYTBOPEHHSI.

Xo4 mpHUpOAHI TOPYIICHHS MAlOTh MICIE HE3aJIeKHO BIJ JIFOACHKOI MISIIBHOCTI, JIFOAMHA
MOJKe 1X MOCHIIIOBATH (HAIpHUKIal, BUPYOyBaHHS Jlicy 30UIbIIYE PU3HK epo3ii).

AHTpPOIIOT€HHI TOPYLIEHHS TPYHTIB — 1€ HETaTHUBHI 3MIHHU, O€3MOoCepeqHbO CIHPUYMHEH]
TOCTIOJIAPCHKOIO JISUTBHICTIO JTFOTUHU:

- MexaniuHe pyiiHyBaHHs IpYHTIB (OYyJIBHUIITBO, IPOKJIAJaHHS JA0OPIr, TIPHUY1 PO3POOKN);

- 3a0pyIHEeHHS BXKKUMU MeTajaMH, HahTONpOoAyKTaMu, MECTULIUaMHU;

- YUIibHEeHHS IPYHTIB BaXKOI TEXHIKOIO — 3MEHIIEHHS MOPUCTOCTI ¥ aepariii;
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- BucHaxxeHHs1 poA0YOCTi Yepe3 IHTEHCUBHE CUILChKE FOCIIOAAPCTRO;

- CTuxiiiHI CMITTE3BAJIUIIA Ta HEKOHTPOJILOBAaHE BHECEHHS BiIXO/IiB;

- HempaBuunbHe 3poiieHHs — 3acoeHHs a00 3a00I04eHHS.

AHTpPOIIOT€HHI TOPYUICHHS, SIK IPABHUJIO, IIBUAKO PO3BUBAIOTHCS, OXOIUTIOIOTH BEJIMKI IO
i BUMararTh LUJIECIPSIMOBAaHOT PEKYJIbTHUBALII].

3aBnannsa 1. BuOpatu moOpe 3HaOMy AUISHKY MiCIEBOCTI (MOOIM3Y MicIisl TTPOKMBAHHS,
YHIBEPCUTETY, B 30HI BiNMOYMHKY). [IpoBenith BizyanbHe oOcTexeHHs. Pe3ynbratu chopmyBTH B
HACTYITHOMY BUTJISAII (000B’A3K0BO AO€IHATH (DOTO MiATBEPIKEHHS)

OO0’ eKT 00CTEIKIKEHHS:

Tun nopymenns | Iipupoaue / AnTponorenne | Onuc nposisy | imoBipHa npuunna
Bosna epo3is
3a0pyAHEeHHS
ViiapHeHHs
3aconeHHs
CMiTTE3BAIAIIE

3aBnanns 2. 3100yBayi BUILOT OCBITH (hOPMYIOTh Mpe3eHTalio adbo pedepar Ha OJIHY 13 TeM:
- Boana Ta BiTpoBa epo3is IpyHTIB: IPUUUHU, HACTIIKY, IIJISXH 3aM00IraHHS.
- 3acosieHHs IPYHTIB: IPUPOAHI YMOBH Ta aHTPOIIOTEHHE MTOCUJIEHHS IIPOIIECYy.
- 3a0onoueHHs 3eMeb sIK (hopMa IPUPOIHOT Aerpajallii IPyHTIB.
- IpyHTOBe 3a0pyaHEHHS BXKMMH METAIAMHU: [KEPEIIa, HACIIKH, METOIM OUYUIIIEHHS .
- IlectunmoHe HaBaHTa)KEHHS HA IPYHTH CLIBCHKOTOCIIOIAPCHKUX YTi/Ib.
- byniBHuuTBO Ta ypOaHi3allig K YUHHUKU MOPYIIEHHS CTPYKTYPH IPYHTIB.
- CruxiiiHi CMITTE€3BANNINA: BIUTMB HA IPYHTOBHIA MOKPUB 1 MiI3€MH1 BOJIH.
- TlopymeHHs IpyHTIB y 30H1 BiiCbKOBUX il (Ha MpUKIaal YKpaiHu).
- IpynToBa merpanaiiis BHaCIIiIOK HEPAIiOHAIBHOIO 3€MJIEPOOCTBA.
- YulisibHeHHs IPYHTIB MiJ] BIUIMBOM TEXHOT€HHOTO HaBaHTAXEHHS.
- IpyHTH TeXHOTeHHUX JaHAmA(TIB: Kap’€pH, BiJBaIH, IPOMUCIOBI 30HH.
- Kucnotne 3a0pyaHeHHs IPYHTIB: BIUIUB aTMOC(EPHUX BUKH/IIB 1 KHCIIOTHUX JIOLIIB.
- IpyHTOBa €po3is B yMOBax 3MiHM KJIIMATy: HOBI PU3HMKH Ta aIaNTal[iiHi 3aXO0.IH.
- 3MmiHH 010JI0TIYHOT aKTUBHOCTI IPYHTIB Mi/l BILTUBOM XiMi3aIlii.
- ®diropemeniallis sk METOJl BiJHOBJIECHHS MOPYILIEHUX IPYHTIB.

OpieHTOBaHU TUIaH JOMOBII-NIPE3EHTAIlll: aKTyalbHICTh TEMH - reorpagiyda abo couiaabHa
npuB'sA3Ka 70 YKpaiHM abo perioHy - OCHOBHI MOHSATTA Ta Kiacudikaiis (aHTPOIOTeHHa YU
HOPUPOJHS) - MPUYMHU Ta MEXaHI3MM BUHUKHEHHS - NMPHUKJIAJH MPOSBY MOPYLIEHb - HACTIIKM VIS
JOBKULISL Ta JIIOJUHM - METOJIM JIarHOCTHUKU Ta MOHITOPHHTY - 3aXOJHM TONEpeKEHHS Ta
BiJTHOBJICHHS (TIPUKJIAHN) - BUCHOBKHU Ta PEKOMEH/IaIlii.

JlaGopatopna po6ota Ne 17
BuznaueHHsi noTeHUiiiHOI HeOe3MeYHOCTi epo3il IPYHTIB MiJl BIVIMBOM J0ILIB

Merta: BU3HAUMTU TOTEHILIHHY HEOE3NeUYHICTh epO3IMHMX MPOLECiB IPYHTIB IiJ] BIJIMBOM
aTMOoc(epHUX omnaiB (AOIIIB) HUIAXOM aHami3y (i3uko-reorpadiuHux yMOB TEpUTOPii, IPYHTOBO-
KIIMaTUYHUX XapaKTepUCTUK Ta BUKOPUCTaHHA METOAMK OLIHKH epo3iiiHoi HeOesnmeku s
MOJAJIBIIOrO IJIAaHYBaHHS 3aX0/iB 111010 OXOPOHH I'PYHTIB.

BceranoBneHHs nmoTeHIIIHOT HeOe3MeYHOCTI epo3ii IPYHTIB MijJ BIUIMBOM JIOLIIB I'PYHTY€ETHCS
Ha BHU3HAYeHHI Jii TakuX (QakTopiB K aTMOc(epHi omaau, CTIMKICTh IPYHTIB, TOBKMHA 1 KPyTHU3HA
CXWJIy, CIBO3MiHA 1 arpoTexHika. 3alie)kKHO BiJl 1HTEHCHUBHOCTI €pO3iMHMX TNpOLECiB IPYHTH
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MOAUISIOTH Ha 11’ Tk KiaciB (Tadum. 10).

Tabmuus 10
Kitacu rpyHTIB 3a IHTEHCHBHICTIO IIOTEHIIMHOT epo3ii
Kiac rpynty IToka3HUKM IHTEHCUBHOCTI MOTEHIIIHHOI epo3ii, T/ra
1 1o 0,5
2 Bix 0,5 mo 1,0
3 Bix 1,0 1o 5,0
4 Bix 5,0 o 10,0
5 Bixg 10,0 110 50 1 OupIIe

[ToTeniiliny HeOE3MEeUHICTh €pOo3ii IPYHTIB MiJ BIUIMBOM JOIIIB A (piyHI BTpaTH IPYHTY), B
TOHAX Ha T'eKTap, BUZHAYAIOTh 33 (POPMYJIOHO:
A=RxKxLxSxCxP

ne R - ¢axrop eposiiinoi 3matHocTi nomriB; K — daxTop momarnuBocTti rpyHTIB eposii, T/ra; L -
dakTop MOBXKUHH CXHIy, M; S - ¢akrtop kpyrusHu cxmiy, %; C - (akTop pOCIMHHOCTI Ta
ciBo3miny; P - hakTOp e(heKTUBHOCTI MPOTUEPO3IMHUX 3aXO/IiB.

1. ®akTop epo3iiinoi 3paTHOCTI AomriB (R)

R=B x %

ne B — KinbkicTh omamiB He MeHII 9,5 MM iHTeHcHBHIcTIO 1 He MeHiI 0,15 MMm/XxB, MM; t -
TPUBAJIICTh BUITQIaHHS OIAJIiB KIJIBKICTIO HE MeHII 9,5 MM 1 iHTeHCHBHICTIO He MeHm 0,15 mwm, XB.

[HTEeHCUBHICTD, TPHUBAIICTh 1 KIIBKICTh OIAJiB BCTAHOBIIOETHCS T1APOMETEOPOIOTTIYHOIO
ctaniiero. ['iapomeTeopooriuni JaHi 00poOIIOTHCS 1 CUCTEMATH3YIOThCSI HACTYITHUM YHHOM:

- BU3HAYAIOTh 3arajibHy KUIBKICTh JOIMIIB MO MICSISIM 1 pokaMm. Jlomii 3 iHTepBaioM MiXK HUMHU
MEHIIIE ECTU TOANH PO3IIIAAAI0THCS SIK OJTUH JIOL;

- BU3HAUAIOTh YHCIIO JOUIIB 3 KIJIBKICTIO OMaJiB HE MEHII 9,5 MM MO MIcCSIsAM 1 pokam, 1 JUIs
KOXKHOT'O 3 HUX PO3paxoBYIOTh (hakTop R; IpyHTyIOUMCh Ha MICSUHHUX 1 piyHMX cymax (akropy R 1
Yucaa POKIB, PO3PaXxOBYIOTh IMOKa3HUK CEPEAHBOMICSIUHOrO 1 cepelHbopiuHOro Qaxrtopy R 3a
dbopmynoro:

R=(GRJ)/n

R - ¢axrop nomiB B j-ToMy Micsui abo poiii; J - HOpsAKOBUM HOMEp Micsls YU POKy; N -
KUJIBKICTh MiCALIIB 00 POKIB CIIOCTEPEKEHHS.

2.@akTop noJaTIuBoCTI IpyHTIB epo3ii (K)

Jns BusHadyenHs ¢akrtopy K B pi3HMX TPyHTOBHX yMOBaxX BUKOPHUCTOBYIOTH PE€3YyIbTaTH
OpSMUX BUMIPIOBaHb KUIBKOCTI 3MUTOIO I'PYHTY Ha CTaHAAPTHUX CTIyHUX IutstHKax (L =25wm, S =
10%) Ha yopHOMY mapy. Jlisi BUKIIOUYEHHS BIUIMBY OMAaJiB, KIJIBKICTh 3MUTOTO I'PYHTY AUIATH Ha
3HaueHHs pakTopy R.

[Tokaszuuk ¢akTopy MoAaTAMBOCTI IPYHTIB epo3ii K ( T/ra) po3paxoByroTh 3a GOpMYIOL0:

R=AxR*

ne A — KiJIbKICTh 3MHUTOTO TPYHTY Ha CTIUHIN TUISHII, T/Ta;

3. ®akrop noBxunu (L) 1 kpyTH3HU cxumiy (S)

B3aemHMIT BIUTUB JOBKUHU 1 KPYTU3HU CXHITY BUPAXKAIOTh €JUHUM TOMOTpaiqyHUM
dakropom LS i BU3HauUat0Th 32 popMyInoro:
LS = L%5x (0.0011 x S?+ 0.0078+0.0111)

ne L - ¢pakTop 1oBXuHU cxuily; S — (hakTop KPYTU3HH CXUITY.

4. ®akTOp POCIMHHOCTI i ciBo3MiHu C

®axtop C sBisie coO010 CMIBBIAHOIIEHHS BTPAT IPYHTY Mijl BIANOBIAHUMHU KyJIbTYypaMu abo y
CiBO3MiHaxX, Je OOpoOITOK MPOBEAECHO MOIMEPEeK CXUIy, 0 BTpaT IPYHTY Ha YOpPHOMY Iapy, Je
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MIPOBEICHO 0OPOOITOK BIPOIOBK CXHUITY.

®daktop C pOCIUHHOCTI 1 CIBO3MIHU BU3HAYAOTh HACTYITHUM YHHOM:

- BCTAaHOBJIIOIOTH IMOYATKOBI 1 KiHIIEB1 1aTh (heHoda3 pi3HUX KYIbTYD;

- BU3HA4aloTh (HaKTOp €po3iiHOT 37aTHOCTI JOIIIB R 1J1 KOXKHOTO Mepioy B MPOIEHTaX Bif
HOro cepeIHbOPIYHOTO 3HAYCHHS,

- MHOXaTh 3Ha4eHHs (akTopy R (B mporeHTax) Ha BEJIMYMHU BITHOIICHHS BTPAT IPYHTY i
KyJIbTypaMu J0 BTpaT IPYHTY Ha YOPHOMY Mapy 1 OTpUMaH1 3HAYEHHS JJI KOXKHOTO MEepioAy AUIAThH
Ha 10000. Cyma oTpuMaHHX 3HAY€Hb 110 NIEPioJiIaM POKY SIBIIE€ CEPEAHbOPIUYHE 3HAaUEHHS (haKTopy
C pOCIIMHHOCTI JaHOTO PaoHY.

@aktop C ciBO3MIHM BHU3HAYalOTh JOJABAHHIM CEPEAHBOPIYHUX 3HadeHb QakTtopy C
KYJIBTYp, 1110 BXOSATH Y CIBO3MiHY, 1 IUIEHHSM CyMH Ha 4uciIo 1uX KynbTyp. ®akrop C BU3HAUAIOTh
TaKOX 10 JIeKajaM, MICSIISIM 1 POKaM.

5. @aktop eheKTUBHOCTI MPOTUEPO3IMHUX 3aX0iB P

®daktop P BU3HAUAIOTH 3a BiAHOIICHHSM CEepeAHbOMICAYHUX Ta (a00) cepeaHbOPIYHUX BTpAT
IPYHTY BiJl OKpPEMHUX arpoTeXHIYHHMX 3aXOJliB (OpaHKa, MOCIB TOIIO) /10 BTpaT IPYHTY B MpoIieci
00po0iTKy 0e3 BpaxyBaHHS IPOTHUEPO3IMHUX 3aXO/IiB.

[Tapametpu daxTopy P ans pizHux nporuepo3iiHux 3axoAiB HajaHi B Tabm. 11

Taomuus 11
[Tapamerpu axtopy P ans pi3HUX npoTHepo3iiHUX 3aX01B
Bun npotueposiitHux 3axo/1iB daxTop P 3a 06pobiITKY
[Momepek cxwmiry 10 KOHTYpY abo0 1npu

CMYT'OBOMY 3eMJIEpOOCTBI

1.06po6ITOK 1 MOCIB IO TOPUZOHTAIAX MICIIEBOCTI IPH YXUIIl CXUIy, Yo

Bix 1,0 mo 2,0 0,60 0,30
Bix 2,0 mo 7,0 0,50 0,25
Bix 7,0 mo 12,0 0,60 0,30
Bix 12,0 mo 18,0 0,80 0,40
Bix 18,0 mo 24,0 i Gib1ie 090 0,45
2.Crokoperyitordi 00po3HH B MUKPSIAJIAX - 0,06
3.CTOKOBIIBiTHI OOPO3HH B MIKPSIATIIX - 0,35
4.MynpuyBaHHSl CTEPHEBHUMH PEIITKAMHU - 0,07
5. TpaBsiHi OydepHi cMyru HIMPUHOIO 2,5 M B 6araTopiyHUX HACaPKEHHSIX:
B KOXKHOMY MDKPSIII 0,04 -
qyepe3 0JIHe MUKPSAIISL 0,03 -
qyepe3 0JIHEe MIKPSIIIS 3 0,02 -

CTOKO3aTPUMYIOYMMHU OOpPO3HAMH Y
BIJILHOMY BiJl TPaBSIHUX Oy(epHUX cMyT

MUKPSIUT
6.006pobsieMi Banu TepacH, BaJlr-KaHaBH JJIsl 3MEHIICHHSI IOBXUHH CXIUTY MPU YXHITY CXHITY, %
Bix 2,0 mo 4,0 0,10 -
Bix 4,0 o 7,0 0,10 -
Bix 7,0 mo 12,0 0,12 -

Bix 12,0 mo 18,0 i GibIie 0,16 -
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3aBmanHs 1. Po3paxyBaTu MOTEHIIWHY 3JaTHICTh IPYHTIB JI0 TPOSIBY €PO3IMHHUX IPOIIECIB.
Buxigai nani

Bapiantu | B, MM t, XB A, T/ra L, M S, % C P

1 20 5 10 250 1,0 5,9 0,02
2 18 12 27 720 15,2 6,0 0,15
3 34 25 32 240 4,7 4,2 0,45
4 20 32 40 130 12,2 6,1 0,15
5 31 42 11 170 2,2 4,4 0,63
6 22 18 28 310 25,5 5,9 0,25
7 29 17 19 650 13,7 4,5 0,60
8 21 55 20 430 24,7 7,0 0,60
9 25 31 38 610 2,0 3,3 0,02
10 25 27 37 710 11,7 8,0 0,26

JlaGopaTtopHa po6ora Ne 18
®diznyHa gerpajauisi rPyHTIB

MeTa: BHUBUMTH OCHOBHI IIOKa3HHMKH Jerpajaiii TPYHTIB Ta po3paxyBaTH MOKa3HUKHU
CTPYKTYPHOI'O CTaHy TPYHTIB.

3HayHOI IIKOAU TIPyHTaM 3aBIarOTh arpodizuyHi gerpanaaiii. OCHOBHUMH MpHYMHAMU ii €
BUCOKUH CTYHiHb PO30PIOBAaHHS IPYHTIB, 3aCTOCYBAaHHS 1HTEHCHUBHOTO OOpOOITKY TIpYHTY,
HEJAOTPUMAHHS YEepPryBaHHS KYJIbTYp Y CiBO3MiHi, HEJOCTaTHs KUIBKICTh OPraHIuHUX JOOPHB, 110
BHOCHUTbBCS Y IPYHT, HEIOTPUMAaHHS TEXHOJIOT1i BUPOIYBaHHS KYJIbTYP.

Ouinky mnporecam arpodizM4Hol Aerpajnaiii TIPyHTY MAalOTh 3a TAKUMHU [MOKa3HHKaMHU:
HIIbHICT CKJIQJICHHS, BMICT arpOHOMIYHO IIHHHUX arperatiB; BMICT BOJOTPHUBKUX arperaTis;
BOJIONTPOHUKHICTb.

Haii0inpim mommupeHuM i3 pi3HOBUIIB arpodisuyuHoi Aerpaaalii € mepeyiibHeHHs IPYHTY.
[Tpu ymineHeHHI BiqOyBa€eThC:

- 30UIBILICHHS TUTOMOI MacH IPyHTY;

- 3HIDKEHHS 3araibHOI 1 0COOIMBO HEKAMUISIPHOT MOPUCTOCTI.

- 3aTpUMaHHs POCTYy KOPEHEBOI CHUCTEMH, KOJIM 3MEHIIYeThCS 3arajibHa Maca KOpEHIB 1
NPOHUKHEHHS KOPIHHS B OpHI 1 MiIOPHI IIapH IPYHTY,

- 3MEHIIIEHHS BOJIOr03a0€3MeUeHOCTI POCIIHH.

- TOTIpUIeHHS BOAHO-(pI3MYHUX BIACTUBOCTEH: BOJIIOTOEMHOCTI, IIBHAKOCTI BOWpaHHS
MOJIMBHOT BOJIM, 3MEHIIIEHHSI BOJJOTIPOHUKHOCTI

- OTIpIIEHHS aepalii 1 010JI0TIYHUX MPOLIECIB,

- IOCHUJICHHSI TOBEPXHEBOTO CTOKY BOJAHM 1 3MHUBY APiIOHO3EMY.

- IOTIPIIICHHSI MO)XKUBHOTO PEKUMY IPYHTY;

- 3HIDKEHHS YPOXKAHHOCTI Ta SIKOCT1 CLTECHKOTOCIIOAAPCHKOT MPOAYKIITi.

Haituacrime oniHKy migbHOCTI IpYHTY natoTh 3a H. A. KaunHcbkumM, sika HaBeneHa y Tabi.12.

Tabmums 12
Or1iHKa IIBHOCTI CKJIaJIEHHS CYTTTMHKOBUX 1 IIMHUCTHX TpyHTIB (32 H.A. Kaunncekum)
[{inbHICTH CKIIACHHS, r/em® Orinka
<10 I pyHT po3nyuieHuii abo 30arayeHuii OpraHig4HOK PEYOBHHOKO
10-11 Tunosi BeMYMHU IS CBI’)KO30PAHOT'0 IPYHTY
1,2 Pinns ymineHeHa
13-14 Pinst cunpHO yiiipHeHA
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14-16 TunoBi BETWYUHU IS IMIOPHUX TOPU3OHTI PI3HUX IPYHTIB
16-1.8 CwIbHO YHIIUIBHEHI 1UTIOBIabHI TOPU30HTH, TEPEBAKHO
M1 I30JIUCTUX TPYHTIB 1 COJIOACH

CtpyKkTypa IpyHTY € OJHHMM 13 TOJOBHUX (akTopiB ii pomrodocti. BHacmigok mii Ha rpyHT
BHIIIE3a3HAYECHUX YMHHHUKIB arpoQi3u4HOI Jerpaallii, moripuyeTbcst HOro CTpyKTypHUN CTaH.

CTpyKTYypHICTh - 3JaTHICTh IPYHTY PO3MAZATHCS Ha OKPEMOCTI Pi3HOTO po3Mmipy Ta (Gopmu.
CTpyKTypOIO Ha3MBAIOTHCS Il caMi OKpEMOCTI (TPYAKH, 3€pHS, TOPiXH, OPUIM, MPU3MH Ta 1H.), 110
CKJIAJIAlOThCSI 3 MEXAHIYHMX €JIEMEHTIB, 3IEMEHTOBAaHUX MDK c00010. OCKUIbKH OyIab-sKa
CTPYKTYpPHA OKpPEMICTh (arperar) CKJIaIaeTbCs 13 CKpIJIEHUX (3LEMEHTOBAHMX) MDK CO0O0I0
MEXaHIYHUX EJIEMEHTIB, TO CTPYKTypa (SK BJIACTUBICTh) CIOCTEPITAETHCS JIMIIEC B CYTJIMHKOBUX Ta
[JIMHUCTUX TIpyHTax. Y WilIAHUX 1 CYHIIIaHUX IPyHTaX MEXaHiuHl €eJIeMEHTH 3BUYaiHO
nepe0yBalTh Y YaCTKOBO PO3JALICHOMY CTaHi.

OnTuMalbHi 3HaU€HHS HMIUTBHOCTI IPYHTY AJIs 36pPHOBHX KYIBTYP

[TpupoaHa 30Ha IpyHt Kynbrypa [HTEepBal MILTBHOCTI,
r/em®
ITomices JIepHOBO-ITiI30JIUCTUIHA 3epHOBI1 KOJIOCOBI 1,1-14
CepeTHbOCYTIIMHKOBU I Kykypynza 1,1-1,2
JIepHOBO-ITiI30JIUCTUIHA 3epHOBI1 KOJIOCOBI 1,25-1,35
JIETKOCYTJIMHKOBHH Kykypynza 1,1-13
Jlicocren Cipuii omnii3ofeHui 3epHOBI1 KOJIOCOBI 1,05-1,3
BaXKKO1 Kykypynza 1,0-1,3
CEPEeTHBOCYTIIMHKOBU I
Cipuii omii3oneHMHA 3epHOBI KOJIOCOBI 1,1-1,3
JIETKOCYTIMHKOBHH
YopHo3eM TUIIOBHIA 1 3epHOBI1 KOJIOCOBI 1,1-1,3
OII30JICHUI Kykypymsa 1,0-1,25
JIETKOCYTTIMHKOBUI ['peuka 1,2-1,3
ITpoco 1,2-1,4
I"opox 1,12-1,35
O1iHKa CTPYKTYpHOT'O CTaHy IPYHTIB
Bwmicr arperaris 0,25-10 mm, % BiJ1 MacH IpyHTY CtpyKTypHUll CTaH
binbmie 80 Bigminuwuii
80-60 JloGpwii
60-40 3a10BiIIEHUI
40-20 Hesagosinpanii
Menmre 20 IToranwmii

JI71st OLIIHKY CTPYKTYPHOT'O CTaHy I'PYHTY BUKOPUCTOBYIOTh HACTYMHI MOKAa3HUKU. 3a TaHUMU

cyxoro mnpocitoBaHHs (3a M. CaBBIHOBHM) pO3paxOBYIOTh KOE(IIIEHT CTPYKTYPHOCTI:
Kee=A/b

ne Ker — xoeditieHT cTpykTypHOCTi; A — cyma po3mipom Big 0,25 no 10 mMm, %; b — cyma
arperatiB mene 0,25 1 6ibme 10 mm, %.

[IpoTe BaXIMBUM € HE JIMIIE 3arajibHa KUIbKICTh arpOHOMIYHO LIHHUX arperaris, aje 1 ix
CTIAKICTP 10 pPO3MHUBAaHHSA. Y TaOJMIIl HABEIEHO OI[HKY CTPYKTYpH TIPYHTY 3a BMICTOM
BOJIOTPUBKHUX arperaris.
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O1iHKa CTPYKTYPHOT'O CTaHy I'PYHTIB 32 BMICTOM BOJIOCTIMKHMX arperariB

CyMma BOAOTPUBKHUX arperariB po3mMipoM MOHaJ] BopocrTilikicTs arperaris
0,25 MM, % BiJ Macu IpyHTY

Menme 10 Bigcyras
10-20 Hes3anoBuisHa
20-30 Henocrarapo 3am0BlIbHA
30-40 3anoBlIbHA
40-60 Jlobpa
60-75 Bigmiaaa

TTowan 75 HanmipHo Bucoka

3a pe3yabTaTaMl MOKPOTO MPOCIIOBAaHHS BU3HAYAIOTh KPUTEPil BOAOCTIHKOCTI 32 GOpMYIIOL0:
Kz =(C/ Cgs) x 100

ne KB — kpurepiit Bopoctiiikocti, %; C — BMICT CTPYKTYpHHUX (ppakiiiif y IpyHTI po3MipoM BiJl
1 mo 0,25 MM, oTpUMaHHUX MpU CyXoMmy MpocitoBaHHi, %; CBB — BMICT BOJOCTIMKUX arperaTiB
po3mipom Bix 1 10 0,25 mm, % .

3apnannd 1. Po3paxyBaTu MOKa3HUKK CTPYKTYpPHOTO CTaHy IpyHTY. BuxinHi gani

Bapiantu | A, % B, % C Cas
1 68 32 25 20
2 52 48 30 15
3 75 25 35 10
4 38 62 20 8
5 83 17 28 21
6 70 34 30 14
7 54 50 35 12
8 77 27 28 14
9 40 64 32 18
10 85 19 38 22

3apnanns 2. [lopiBusiite arpodisuuni BinactuBocTi rpyHTiB [omices ta Jlicocteny Ykpainu.
[TpoananizyiiTe: SKi TUIIU IPYHTIB MEPEBAXKAIOTh y LIUX MPUPOJHUX 30HAX; K1 3HAYCHHS LIUIBHOCTI
€ ONTUMAaJbHUMHU JJIi OCHOBHMX KYJBTYp Y IIMX perioHax (3a TaOIUIEI0); YOMY JOTPUMAHHS X
3Ha4YeHb BAXIIUBE JUISI CTAJIOTO 3eMJIEKOPUCTYBAHHS.

3apnanss 3. IoscHITH cyTh (i3nuHOl (arpodizuuHoi) nerpananii rpyHris. HaBenite OCHOBHI
npuyrHM  (pi3uuHOi nerpajanii (30KpeMa MNepeylIiIbHEHHs); [Ki MOKa3HMKHM CBiI4aTh mpo il
HasIBHICTH; SK LI 3MIHU BIUIMBAIOTh HA POIOYICTh IPYHTY.

JlabopaTopna po6ora Ne 19
Herymidikanisi IDyHTIB y JIiCOBHX eKOCHCTeMAaX

Merta: o3HaOMHUTHCS 3 OCHOBHUMH IMPHUYMHAMU Ta HACHiAKaMM JAeryMmidikamii IrpyHTIB y
JICOBUX €KOCHCTEMax; HABUUTHCS BU3HAYATH BMICT T'YMYCY 3a JaHUMH aHali3y IPYHTIB, IPOBECTH
OLIIHKY JerpaJaliiHuX TMpPOLECiB 1 3alpONOHYBATH 3aXOJH II0J0 30€peKeHHS T'yMYCOBOTO
TOPU30HTY B YMOBaX JIICOBOTO rOCHOJapCTBa.

CrabipHICTh POAIOYOCTI TIPYHTY 1 MPOIYKTHBHOCTI 3€MENlb 3aJIeKUTh BiJl JWHAMIYHOL
pIBHOBaru MiX IMpolecaMu rymidikaris Ta MiHepaizauii opraHiuHoi pedoBuHH. [Ipu minuHHOMY
IPYHTOYTBOpPEeHHI TyMi(ikamii mnepeBaxkae HaJ MiHepajii3alielo 1 BiAOyBa€TbCcd IOCTYIOBE
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HaKOIMMYCHHSI OPTaHIYHOI PEUYOBHHM TPYHTY, BMICT SKOi 3a NMEBHUX YMOB CTaOuIi3yeTbes. [HIImMiA
HAIPSIM TPOLIECIB TYMYCOYTBOPCHHS BIZIMIYAETHCSI B OPHUX 3EMIISIX.

TeopeTHYHOI OCHOBOKO BiJHOBJICHHSI POTIOYOCTI B LUJIOMY 1, KOHKPETHO, TYMYCY IPYHTY €
3eMJIEPOOCHKI 3aKOHHM TIOBEPHEHHS 1 onTUMyMy. TiTbKM BHKOHYIOUYHM 3aKOH IOBEPHEHHS MOXKHA
pO3paxoBYBaTH Ha BiJTHOBJICHHSI TYMYCYy B IPYHTaX, IPHYOMY HaHIeEpIIe 1€ CTOCYEThCS BHECCHHS
OpraHivyHUX T0OpUB B Oyab-skuid hopmi (cosioMa, THil, cTebia, pOCIrHI PEIITKH, TOPPOKOMIIOCTH
1 iH.), a moTiM 1 30amaHcoBaHWX MiHepadbHUX 100puB. Ha edektuBHICTE TpaHchopMalii
OpraHIYHUX JOOpPHUB Yy TyMYC BIUIMBA€ IHTCHCHUBHICTh OOpPOOITKY IPYHTY, KUIBKICTh BHECCHHX
MiHEpaJIbHUX JTOOpUB 1 iX CITIBBIJIHOIICHHS, BUKOPUCTAHHS TECTHUIUIIB 1 010XIMIYHO-aKTHUBHHUX
mpenaparis, Croci0 3aropTaHHs OpraHO-MiHEPAJbHHX JOOPHB, TOOTO TEXHOJIOTiSI BHPOIIYBaHHS
KYJBTYPH.

['ymyc — 116 OCHOBHA OpraHiyHa CKJIaJIoBa IPYHTY, IO 3a0e3reuye HOro poardiCTh, CIIPHSIE
PO3BHUTKY MIKpO(DIOpH, MOKPAIIYE CTPYKTYPY, aepailifo Ta BOJAOIMPOHUKHICTh. Y JICOBUX IPyHTax
TYMYC YTBOPIOETHCS B PE3yabTaTl pO3KIIAAY OMAIOro JUCTS, XBOi, KOPIHHS, MIKPOOIOTH.

Jerymidikanis — mpoiec 3MEHIICHHS BMICTY TyMyCy y IPYHTI 4epe3: 3HHUIIEHHS JICOBOI
HiCTUIKK (BHACHTIIOK BUPYOOK a00 IMOXKEXK), €po3it0 IPYHTIB, 3HUKEHHSI 010JIOT1YHOI aKTHBHOCTI,
HepalioHaJIbHI1 JIICOTOCTIOIAPChKI 3aX0/IH.

Hacninku nerymidikamii y nicax:

- 3MEHIICHHS BMICTY [TOKUBHUX PCUOBHH;
- JIerpajailis IPyHTOBOI CTPYKTYPH;
- 3HIKEHHSA CTIHKOCTI JIICOCTaHIB JI0 CTpecOBUX (aKTOPiB (ITOCYX, XBOP0OO);
- 3MEHIICHHS MPOJYKTUBHOCTI JIICOBUX HACA/KCHb.
Hopwma BMicTy rymMycCy y TiCOBUX IPYHTaxX

Tun rpynry Bwmict rymycy, %
> 3,0 Bucoxuit
2,0-3,0 Cepenniii
1,0-2,0 Huspkui
<10 [yxe HU3bKUI

3apnanHs 1. Po3paxyHok BMmicTy rymycy 3a MetofoM TropiHa (3a KononoBoro). Ilicns
PO3paxyHKy — OLIHITh BMICT T'yMYyCY BiJIIOBITHO J0 TaOJIUYHUX HOPM.
C=(VxKx0,003)/m x 100
ne: C — BmicT rymycy, %; V — 06’em TuTpoBaHoro po3unny FeSOs, 110 minoB Ha TUTpYBaHHS, M,
K — koedirieHT monpasku; M — Maca IpyHTY, T.
3apranHs 2. Bu3HaueHHs BTpaTH TyMyCy IpHU JicO3aroTiBii. 3po0iThb BHCHOBKHM 100
IHTEHCUBHOCTI Jerymidikalii Ta TOTEHIIHHUX HACTIAKIB.
AH = (H: — Hz) / Hi x 100%
ne: AH — BigHocHa BTparta rymycy, %; Hi — BmicT rymycy no Bupyoku; H2 — BMicT rymycy depes 5
POKIB MiCJIsI BUPYOKH.
BuxinHi 1aHi U1 po3paxyHKiB

BapianT V, ma K m, r Hy, % H,, %
1 14,2 11 10 3,2 2,6
2 11,5 1,05 10 2,9 2,1
3 9,6 1,00 10 3,4 2,8
4 7,2 1,15 10 2,5 1,7
5 5,0 1,10 10 3,0 2,0
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3aBaanns 3. [TiAroTyiTe KOPOTKY NMPE3CHTAIIIIO HA OJHY 3 TEM:

- Jlerymidikariss J1iCOBHX TPYHTIB: MPUYHUHU, MEXAHI3MH Ta HACHIAKA IS JIICOBUX
€KOCHCTEM.

- Ponb rymycy B 30epekeHH1 TPOYKTUBHOCTI Ta 610CTIMKOCTI JIICOBUX I'PYHTIB.

- [lopyiieHHs TyMyCOBOTO TOPH30HTY BHACIIIOK CYIIUIBHUX BUPYOOK: MOPIBHSJILHUNA aHAI3
3a TUIIAMHU JIICIB.

- BB icoBHX moskex Ha T'yMYCOBHI 1Iap IPYHTY Ta MPOILIECH HOTo BiAHOBICHHS.

- Ominka nmerpanaiii IpyHTIB ITiJl BINIMBOM PEKpPEAlIHOTO HaBAaHTAXXEHHS B JIICOMAPKOBHX
30HaX.

- BigHOBIEHHS TYMYyCOBOTO IIapy uepe3 010€KOIOT1YHI 3aX0/IH B JIICOBOMY I'OCIIOIAPCTBRI.

- [lopiBHsIIbHA XapaKTEpUCTUKA TYMYCHOTO CTaHy IPYHTIB y IPUPOJHUX JicaX 1 KyIbTYpHUX
JICOBHUX HACA/KEHHSX.

- BukopucranHus cuaepariB Ta OpraHiYHOrO MYJIbUYBaHHS JUIsl iJIBUILIEHHS BMICTY T'yMycCy B
JICOBHUX PO3CaTHUKAX.

- BruiuB  nmicomeniopaTMBHHMX 3axO/iB Ha piBeHb jAeryMidikaiii JepHOBO-MIA30IUCTHX
IPYHTIB.

- 'mobanpne moTemmiHHA 1 3MiHA BYIVIEIEBOrO OalaHCy JCOBUX TIPYHTIB: PHUBHKHU
nerymidikarii.

JladopaTopHa podora Ne 20
XimiyHa Mestiopanisi if OKYJIbTYPIOBAHHS IPYHTIB Y JIICOBOMY I'OCIIOAAPCTBI

Mera: o3HalOMHUTHCS 3 OCHOBAMH XIMIi4HOI Meliopamii Ta MeToJaMu OKYJIbTYypPIOBaHHS
IPYHTIB y JICOBOMY I'OCTIOAAPCTBI; HABYUTHCS BU3HAYATH KUCIOTHICTh IPYHTY, OIL[IHIOBATH MOTPeOy
B MeNIOpaHTax Ta PO3paxoByBaTH HOPMATHBHY KiJIbKICTh BaITHSAKOBHUX MaTepiasiB /Ui MOJIMIIEHHS
BJIACTUBOCTEH KHCIUX JTICOBUX IPYHTIB.

XiMiyHa Memiopalis — I CyKYIHICTh 3axO[liB, CIPSMOBAHUX Ha MOJIMIIEHHS XIMIYHUX
BJIACTUBOCTEH TIPYHTIB ILUIAXOM BHECEHHS XIMIYHMX PpEYOBUH (IIEPEBaXHO BaIMHAKOBUX abo
TIICOBHX MaTtepiamiB) A HeWTpamizaiii KHCIOTHOCTI, 3HIKEHHS TOKCUYHOCTI, MOJNIMIIEHHS
JIOCTYITHOCT1 €JIEMEHTIB >KUBJICHHS.

XIMIYHOIO MeJiopalli€lo IPYHTY Ha3MBalOTh KOMIUIEKC 3aXOJiB, CIIPSIMOBAHUX Ha JOKOpPIHHE
HOJIMNIIEHHS HOro BIACTUBOCTEH 3 METOI0 MiJABHILEHHS MPOJYKTUBHOCTI CUIBCHKOTOCIIOAAPCHKUX
KyabTyp. Lle 3amiHa HebakaHMX Y CKJaJl TPYHTOBOIO BOMPHOIO KOMIUIEKCY KaTiOHIB (BOJHIO,
JIIOMIHIIO, 3ali3a, MaHraHy B KHCIMX TpyHTaxX 1 HaTpil0 — B JIY)KHUX IpyHTaxX Ha KaJblIlii).
HanMipHy KHMCIOTHICTh I'PYHTY yCyBalOTh BalHyBaHHSM, a HaJMIPHY JIYXHICTb — TiIICYBaHHSM.
XiMIYHY MeJiopaliio IpOBOJATh 10 BHECEHHS JOOPUB 3 METOK CTBOPEHHS ONTHMANbHOI peakiii
IPYHTOBOTO PO3YHMHY, JIIIIOrO 3aCBOCHHS €JEMEHTIB )KHBIEHHS 3 TPYHTY i BHeceHMX 100puB. i
3a3BUYail MPOBOJATH OAMH pa3 3a pOTAIlil0 CIBO3MIHM abo 3a Kilbka pokiB. OCHOBHE LiJIbOBE
3aBJIaHHS - CTBOPUTH BHCOKY Oy(depHy €MHICTb IpPYyHTIB, IO 3abe3nedyBaTuMe iX CTilike
(GYHKILIOHYBaHHA 3a PI3HMX YMOB 30BHIIIHIX BIUIMBIB i HaBaHTaXEHb. XIMIUHY MeJiopaiio
TPYHTIB HE CIil pO3YMITH HaJTO CIIPOLICHO TUIBKHU K CIOCIO HeHTpaizarii 3aiiBoi KMCIOTHOCTI 4n
JTY>KHOCTI.

Sk 11 ckiagoBi Takok Tpeba po3risIaTH CIOCOOM KOPIHHOTO 3a 3alacHOro 30araueHHs
IPYHTIB O10r€HHUMH €JIEMEHTaMH, 3aCTOCYBAaHHS NMPUPOJHUX 1 IITYYHUX METIOPAHTIB (TaK 3BaHUX
CTPYKTYPHHX MEJIOpaHTIB) JUIsl CTBOPEHHA B HbOMY CTIHKOTO OpraHO-MiHEpaIbHOTO KOMILIEKCY,
NOJMBHI BOAM 3 J00aBKaMHM BIJIOBITHUX MEJTIOPAaTUBHO-aKTUBHUX pEYOBUH, 3alyuyeHHS B
MENIIOpaTUBHY [0 (HANpHKIAJ, YHACHIiJOK IUIAHTaXy) BHYTPIIIHHOIPYHTOBUX PEUOBHHHHUX
pecypciB Ta IHIIKUX, Y TOMY YUCII1 i HEMPsIMI BILTUBH, 110 JIOKOPIHHO 3MIHIOIOTh arpoXiMi4Hy AKIiCTb
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TPYHTY.

BanHyBaHHs — BHECEHHS B IPYHT KaJIbI[il0 1 MarHito y BWIJISAAI KapOOHATIB, OKCHIIB ab0
rigpokapOoHaTiB Il HeWTpamizamii Woro KHCIOTHOCTI. lle OCHOBHME 1 HalpaIuKadbHIIIHI
MPUIIOM TOJIMIICHHS BIIACTUBOCTEH KUCIUX IPYHTIB.

[To3uTuBHA Aisl BalHa MOJIATAE Y:

- HeWTpamizamii IpyHTOBOI KHCJIOTHOCTI W 3aMillleHHI IOTVIMHEHUX 10HIB BOJHIO 10HAMH
KaJIBIIIIO 1 MarHito MeJiOpaHTy;

- CTBOPCHHI ONTUMAJIbHHUX (I3UYHUX, BOJHO-(PI3MYHMX Ta 1HIIMX YMOB YXUTTS KYJIbTYPHHUX
POCIINH;

- TIOJIMIICHHI a30THOTO PEXHUMY TPYHTY BHACIIJIOK aKTHBI3AIlil isVIBHOCTI KOPHCHHUX
MIKpOOpTraHi3MiB, 0COOJUBO a30T(HIKCyBAIBHUX 1 HITpU(]IKyBaTBbHUX OaKTEpil;

- 3a0e3MeYeHHI )XUBJICHHS POCIIMH KaJIbIIEM 1 MarHieM;

- 3ano0iraHHi BUHUKHEHHIO MIKPOOHOTO TOKCHUKO3Y MPHU 3aCTOCYBaHHI MiHEPaTbHUX JI0OPUB;

- TOJIMIIEHHI YMOB KUTTEAISUIBHOCTI JOUIOBUX Y€PB’SKiB, AKI COPUSIIOTH aeparlii, GiabTparii
i YTBOPEHHIO BOJOCTIHKHX arperaris;

- MEepemKOoKaHHI HATXO/HPKEHHIO B POCITUHU BaKKUX METATIB 1 paJlOHYKIIiIiB;

- CTUMYyJALIi PO3BUTKY KOPHCHHUX MIKPOOpPraHi3MiB, fIKi MarOTh BaKJIMBE arpoOHOMIYHE
3HAYCHHS;

- CHpHUSHHI TIpollecaM 3HEMIKO/DKCHHsSI PEITOK OlonuaiB  (HECTHUIUIIB, TepOIluIiB,
GyHTIUAIB TOMIO);

- MiJBUIIEHHI €()EeKTUBHOCTI BHECEHHS JOOPHB Ta IKOCTI OTPUMYBAHOT IPOAYKIIi{

OKyJbTYpIOBaHHS IPYHTIB — MPOLIEC KOMIUIEKCHOIO MOKpAIlEeHHS (i3UKO-XIMIYHOTO CTaHy
IPYHTY (CTPYKTYpH, KUCJIOTHOCTi, BMICTYy MOKMBHHUX PEUYOBHH), IO MiJBUIIYE MPOIYKTUBHICTH
POCIMHHUX YTPYHOBaHb, y TOMY YHCII JIICOBUX KYJIBTYP.

VY 51icoBOMy TOCIIOIapCTBI XiMiUuHa MeJiopallis akTyalbHa:

- y po3caiHUKax (/711 HOPMAJIBbHOTO PO3BUTKY CisIHIIIB);

- Ha JIeTpaJIoBaHUX TUISTHKAX (Ticis BUPYOOK, TIOKEK);

- Ha KHCTTUX JI€PHOBO-IIII30JUCTHX, Oypo3eMax, Topdosuiax [Tomices ta Kapmar.

Kucni rpyntu (pH < 5,5) yckiaaHiorOTh: NMOTJIMHAHHS Kalblilo, ¢Gocdopy, Marsiio; pict
KOPEHEBHX CHCTEM; AaKTHUBHICTh MIKPOOPTaHi3MiB; BIDKMBAaHHS TIE€BHUX JIEPEBHUX IMOPiJ
(Hampuknaa, Ayo 3BUYAWHUN, MOJIPUHA, JIUIIA).

3apnanss 1. BusHaueHHs notpeOu y BaliHyBaHHI 3a TAPOIITHUHOO KucaoTHICTIO (Hr)

NBama = Hr x 0,5 X 1,5

ne: NBamH — HOpMa BamHa, T/ra; Hr — riipomiTH4Ha KUCIOTHICTH, Mr-ekB/100 r rpynTy; 0,5 —
koedimienT HeWTpamizamii (50% kucnorHocti); 1,5 — koed. nepeBeseHHs B T/Ta IpU OPHOMY IIapi
20 cwm.

3apnanng 2. BusnaueHHs o0cary BamHa, HEOOX1THOTO JIJIS NITISTHKH

M = NBanH x S

ne: M — maca BariHa, T; S — TUIoIIa JiUISTHKY, Ta.

3apnanng 3. Po3paxyHOK €eKOHOMIYHOI JOLITFHOCTI BalIHYBaHHS.

BusHaueHHs mHpHUpPOCTY YpOXKAWHOCTI JICOBUX KYJIbTYp / CISHIIB (HalmpHKIAd, COCHH)
3anexHo BiJ BHeceHHs CaCOs.

AY =(YB—YK)/ Yk x 100%

ne: AY — mpupicT mpoAyKTUBHOCTI, %; YB — ypokaiiHicTh (OioMaca, IpUpPICT) HAa BaITHOBaHIH

IUTsTHIN; YK — yposKaifHICTh Ha KOHTPOJBHIN (HEBAITHOBAHIM).
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Buxinai nasi

BapianTt ligposaiTuuna YK
kucjgoTHicts (Hr), mr- ILoma ainsiikm, ra YB (u/ra) (wra)
exkB/100 r
1 4,5 3,5 12,0 9,0
2 5,2 2,8 10,5 8,0
3 3,8 4,0 13,2 10,0
4 6,1 3,2 9,8 7,4
5 2,9 5,0 14,0 10,2

3aBaanus 4. [TiaroTyiTe KOPOTKY MPE3CHTAIIIIO HA OJHY 3 TEM:

—  XimiuHa Meniopallist KUCIIUX JIICOBUX IPYHTIB: HEOOX1AHICTh, €(EeKTUBHICTD, PU3UKH.

—  OKyJbTYprOBaHHS JErPaJ0BaHUX IPYHTIB HICIs CYLUIBHUX PYOOK 1 JIICOBUX MOXKEXK.

— BannyBaHH$ JiCOBUX PO3CaJHMKIB: BILTUB HA PICT CISHIIIB AEPEBHUX MOPIJ.

— 3acTocyBaHHS JIOJOMITOBOrO OOpOIIHa Ta BamHSAKY B JICOBOMY TOCIOAApCTBI:
MOPIBHSJILHUN aHaJIi3.

— T'ymycoBuii ctan i kucnotHicTh IpyHTIB [lomiccs: moTpeba B XimMiuHii Memioparii.

—  Ponsb ximiuHO1 Memiopariii y miJBUIIEHH] JICOPOCTUHHOTO MOTEHIIIaTy IPYHTIB.

—  Exonoriyni HachiAKu HAAMIpHOTO BallHYBaHHS B YMOBaX JICOBHX 0101I€HO31B.

—  OkyJbTYprOBaHHSI KMCIUX IPYHTIB JUIsl BUPOIIYBaHHS Ay0a, MOAPUHU Ta 1HIIUX YYTJIUBHUX
1o pH mopin.

— TloennanHs xiMiyHOi Memniopanii 3 OpraHIYHUM MYJIbYYBaHHSM Yy BIJHOBIIEHHI JICOBHX
3eMellb.

—  CyuacHi MeliopaHTH JUIs JICiB: OIJISA MaTepialiB, TEXHOJOTIH 1 JOCBIy 3aCTOCYBaHHS.

JlaGopatopHa podora 21
BuBueHHS 3aX01iB peKyJIbTHBaLIl MOPYIICHUX 3eMeJIb

Merta: o3HallOMUTHCS 3 TOHATTAM PEKYJIbTUBALS Ta PO3IJISIHYTH i1 3aCTOCYBaHHSA 3a PI3HUMHU
BUJAMHU TOPYILIEHb 3€MEIb.

[Topymieni 3emii — e AUISHKH, SIKI B Pe3ylbTaTi TOCMOAAPCHKOI MISIBHOCTI JIFOAMHU
(OymiBHMIITBO, TIpHUYOJOO0YBHA  INPOMHUCIOBICTb, PO3MILIEHHS  BIAXOMIB, MPOKJIaJaHHSI
1H(QPACTPYKTYpU TOIIO) BTPATUIM CBOI MPHUPOJAHI BIACTUBOCTI: POMAIOYICTb, CTPYKTYpPY, pelbed,
BOJIHUI1 pEXXUM Ta iH.

HaiinommupeHimni T NOPYIIEHUX 3eMellb:

- Kap'epH Ta BiABaJM (BYTULIs, TTIMHA, MTICOK);

- cMiTTe3Banuia ta mojironu TIIB;

- TEXHOTEHHI MOPYLIEHHS MMicis OyAiBHUIITBA;

- panianiitHo Ta XiMi4HO 3a0pyIHEH] IPYHTH.

PexynpTHBalis — 11€ KOMIUIEKC 3aXO[iB, CIPSIMOBAHUX Ha BIJTHOBJICHHS MOPYLICHUX 3E€MEIb
JUIs TOJAIBLIOTO BUKOPUCTAHHSA Yy TOCHOAAPCHKUX ab0 NPUPOJOOXOPOHHUX HiIAX. Meta
peKynbTUBAIll — TMOBEPHYTH 3€MJll y TNPONYKTUBHUH cTaH abo HajxaTH iM IHIIY (QYHKIIO
(JricorocnofiapchKy, pekpeaniiiny, TexHiuHy Tomo). OCHOBHMMHM 3aBJaHHSAMH pEKyJIbTHBALii €:
YCYHEHHsI eKoJioriuHoi HeOesneku (3amoOiraHHs eposii, mnwiy, 1HQUIBTpAIil TOKCHHIB);
BIJTHOBJICHHSI IPYHTOBOI'O MOKPUBY a00 HOr0 CTBOPEHHS; BIJHOBIIEHHS POCIMHHOCTI; MOJIIIIICHHS
MIKpOKJIIMaTy ¥ JaHAmadTHOI CTPYKTYPH.

Buninsiore Aekinbpka eramiB  peKyabTHBAIlii. PexkynpTHBaIlis BKJIIOYa€ TEXHIYHUN Ta
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OloJOT1YHMI eTanu:

1. TexHiuHMI eTall: TJIaHyBaHHS peiabedy; 1301 MKIAIUBUX PEYOBHH; IPEHAX a00 3MiHa
BOJHOTO PEKHUMY; HAHECEHHS POIIOYOro IIapy IpyHTYy (abo HOro aHajioriB); MiATOTOBKa IO
010JI0T1YHOTO OCBOEHHS.

2. bionoriyHuii eram: TOCIB OaraTopiyHUX TpaB a00 CaJDKaHIIIB, arpOTEXHIYHI 3aXO1u
(ynoOpeHHs1, 3pOIICHH:); JiCOHACa/PKeHHs a00 1HIN IUTHOBI TOCAAKH; CTBOPEHHS YMOB IS
MIPUPOTHOT CYKIIECii.

Buau pexynbTuBalii 3a mMiJlbOBUM MPU3HAYCHHSIM |

- CinbecpKorocmnoapchbka — MOBEPHEHHS 3€MeJb 1] PLILTI0, CIHOXATi a00 MacOBHIIA.
- Jlicorocrogapcbka — JiCOBI KYJIbTYPH, 3aTICEHHS.

- Bognorocnonapceka — CTBOPEHHST BOJIOWM, CTaBKiB.

- Pekpeariiitna — mapku, CKBepH, 30HH BiIITOYUHKY.

- byniBenpHa/TexHiIuHA — TEPUTOPIi 11 3a0y10BU 200 IPOMUCIOBOCTI.

- IIpuponooxoponna — pesepBatu, OydepHi 30HU.

3apaannd 1. [linrotyBatu AOMOBiAL MPO OJMH 3 BUIIB PEKYIbTBALll] Ta 3aIPONOHYBATH ILJIaH
PEKyIbTUBAIIHHUX 3aXO/IB.

3apnanng 2. [Ipoanaini3zyBaTu €KOJOTIYHI Ta COliaidbHI BUTOAU BiJ peKyabTuBallii. BusHaure
MOTEHITIHI €KOJIOTIuHI e€()eKTH: MOJIMIIEHHS SKOCT1 MOBITPs, BOJ, Oi0pi3HOMAaHITTS. Po3risHbTe
colliaJlbHe 3HAYEHHS: 3MCHIICHHS 3arpo3 Ui 3J0POB’Sl, HOBI MOXJIMBOCTI Ui TpoMaau (TapKw,
TOCHOJAPCTBO TOIIO).

JladopaTopHa po6oTa Ne2?2
Po3po0iieHHsI IaHY 0XOPOHM 3eMeJIb IIeBHOI TEPUTOPIL

Mera: 03HalOMUTHCS 3 OCOOIMBOCTSIMH OXOPOHH 3€MEJIb Ta PO3POOUTH TIaHU BiTHOBJICHHS
Ta OXOPOHH 3€MeJb.

OxopoHa 3eMenb — II€ CHCTeMa MPaBOBUX, OPraHi3aliifHUX, TEXHIYHUX, EKOJOTIYHHUX Ta
€KOHOMIYHUX 3aXOJiB, CIIPSIMOBAHUX Ha 30€peKEHH, BIIHOBJIEHHS Ta palliOHaJIbHE BUKOPHCTAHHS
3eMeNnbHUX pecypciB. OCHOBHA MeTa — 3amoOirTH Aerpajalii IpyHTiB, 30epertu iXHI0 pOJIOYICTb,
3aXUCTUTH BiA 3a0pyIdHEHHs, VIIUIbHEHHs, epo3ii, BHCHaXeHHs Tomo. OXOpoHa 3eMelb
CHpsSIMOBaHa Ha MPOTHU/IiI0 TAKUM HETAaTUBHUM IpOIIecaM:

- Epo3is rpyHTiB (BOJIHA, BITPOBA) — 3MUBaHHA a00 BHIyBaHHS BEPXHBOT'O ILIAPY.

- 3acoseHHs Ta 3a00JI0YEHHS — MOPYLIEHHS BOJIHO-COJILOBOTO PEXUMY.

- YuiusibHEHHs IPYHTY — BTpaTa CTPYKTYpHU Yepe3 BaXKKy TEXHIKY.

- 3a0pyAHEHHs BaXKMMHU MeTajaMH, HaQTONMpoyKTaMu, MECTULIUIAMHU.

- BucHaxeHHs poAOUYOCTI — Yepe3 Ha/IMipHE BUKOPUCTAHHS 0€3 HaIeXKHOT0 YA0OpEHHs.

- PyiinyBanHs 3eMenb BHACHIOK OyAIBHUIITBA, MPHUYMX POOIT, CTUXIHHMX CMITTE3BAIMLI.

OCHOBHI HanpsIMH OXOPOHH 3eMeJb

1. 3amoOiranHs jAerpajauii: BIPOBa/PKEHHS MPOTUEPO3IMHUX 3aXOiB, KOHTPOJb 3a
3pOLIEHHSIM, OOMEKEHHSI IepPEBUIIACY.

2. BiHOBJEHHS POJIOYOCTI: arpOTeXHIYHI Ta MENIOPAaTHUBHI 3aXO0JH, CIBO3MiHH, 3€JEHE
TO0OpHUBO, OpraHiuHe 3eMJIepoOCTBO.

3. OuumieHHs Bix 3a0pynHeHb: ¢iTopeMesialis, BalHyBaHHS, JIOKali3alis JpHKepemn
3a0pyIHEHHS.

4. PexynbpTHBallisl 3eMeb: MOBEPHEHHS /IO TOCTIOAAPCHKOT0 a00 MPUPOAHOTO BUKOPHCTAHHS.

5. KoHTposb 32 BUKOPHCTAaHHIM: BEJCHHS JOKYMEHTAIlil, iIHBeHTapu3allis, reoiH(opmariiitti
cucremu (I'IC), rpoMancbkuii MOHITOPHHT.

[Tnan oxopoHu 3eMelb — 1€ JOKYMEHT abo Halip [iii, cipsIMOBAaHMX Ha 3aXHUCT KOHKPETHOI
TepuTopii BiA Aerpanaii. Bin Bkiovae:
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- Omwc tepuropii (reorpadivyHe Moa0KEHHS, PEIbEd, IPYHTH, BAKOPUCTAHHS );

- Owinky cTaHy 3eMelnb (BUSBICHHS IPOOJIeM, HAPUKIIa, €po3ii, 3a0pyIHEHH);

- Kommekc 3axoaiB (TEXHIYHHUX, arpOTEXHIYHUX, OpPraHi3aliiHuX);

- Pexomenpariii 3 BnpoBapKeHHS (TEPMiHU, BUKOHABIII, OIIHKA €(DEKTUBHOCTI).

Takuii 1TIaH Moke OyTH SK JUIsl CLIbCBKOTOCTIOMAPCHKHMX YTib, TaK 1 IJII TEPUTOPIH
HAaceJICHUX MYHKTIB, peKpeamiiHuX 30H, IPHUOEPEKHUX CMYT, JIICIB.

3apnanns 1. Oxapaktepu3yBaTH IPUPOIHI YMOBH Ta 3eMJICKOPHCTYBaHHS 00paHOl TepUTOopii
Ta BU3HAYUTH OCHOBHI 3arpO3H UIS 3eMeJTb Ha Il TepUTOpii.

Cxema nomnosini: Tepuropis, kinimMaT, peiabed, IPyHTH, 3eMICKOPUCTYBAHHS, TUITA TTOPYIICHb
(3a BUIaMH), 3aIPOTIOHYBATH KOMILUIEKC 3aX0/iB OXOPOHH 3eMeJb Ha IIUX TEPUTOPISX.

3apnmanas 2. Ha OCHOBiI 3ampoONOHOBAHOTO KOMIUIEKCY 3aXOJiB OXOPOHU 3€Melb Ha
TEPUTOPISIX PO3POOUTH KOPOTKOCTPOKOBHH TUIAH peatizailii OXOPOHHUX 3aXO/IiB.

3apnannd 3. JlocmiauTu MKHApOJHUN JTOCBiJ OXOPOHH 3eMelnb y BuOpaHiil kpaini €C abo
cBiTy. O0epiTh 0JIHY KpaiHy, 03HalloMTecs K y Hil peani3yeTbCsi OXOPOHA IPYHTIB: 3aKOHOJIABCTBO,
cucTeMa KOHTpPOJII0, MOHITOPWHT, MiATpHUMKa (epMepaM Ta MiArOTYHTE KOPOTKY IMPE3CHTAILIIIO.
OpientoBana Ha3Ba npe3eHTaii — «OXopoHa 3eMenb B ».

JlabopaTopna po6ora Ne 23
€Bponeiicbknii 10CBix 30epekeHHs] POAYOCTI IPYHTIB. Opra”iuxe 3emJjiepo0cTBO

Merta: 03HAHOMUTHCS 3 OCHOBAMH OPTraHIYHOIO 3eMJICPOOCTBa SIK CTpaTerii 30epeeHHs
POJIOYOCTI TPYHTIB, JOCTIAUTH €BPOMEHCHKUN MOCBIN y Wi cdepl, MOPIBHATH TpaauLiiHI Ta
OpraHiyHi MJAXOAW JO BEICHHS CUIBCHBKOI'O TOCIOJApCTBA, BH3HAYUTH €()EKTUBHI 3aX0]H
30€peKCHHS Ta MOKPAIICHHS IPYHTOBHX PECYpCIB.

PoxarodicTe TpyHTYy — 1LIe MOro 3AaTHICTh 3abe3medyBaTH POCIMHU BCiMa HEOOXITHUMU
YMOBaMM Ul HOPMAJIbHOTO POCTY Ta PO3BUTKY: BOJAOIO, MOXMBHUMHU DPEYOBHHAMHM, MOBITPSM,
MiKp0Oi0JIOT1YHOIO aKTUBHICTIO, BI/IMOBIHOIO CTPYKTYPOIO.

[Tpupoany poatodicTs — 6€3 BTpYUYaHHs JIIOIUHH;

HITyuny (arpoHOMi4YHY) — (hOpMyeThCS 3aBIIKM 00pPOOITKY, y10OpEeHHO0, Meliopallii TOIIO.

30epiratu poJIfOUiCTh IPYHTIB € BOXKJIMBUM, 0O 1€ OCHOBA MPOJIOBOIBYOI O€3MeKH. SHIKEHHS
POJFOUOCTI Be/€ JI0 BHCHA)KEHHS 3€Mejlb, 3MEHIIEHHS Bpo’kaiB. BHCHaXeHI I'PYHTH IIBHJIIE
MiJIaI0ThCsl €po3ii, 3acOoJeHHI0, 3a0pynHEHHI0. BigHOBIEHHS IerpaloBaHUX IPYHTIB MOTpedye
JIECATUIITD 1 3HAYHUX PECYPCIB.

OpraniuHe 3eMJIepoOCTBO — 1€ CUCTEMa BEACHHS CUIbCHKOTO IOCIIOIAPCTBA, sika 0a3yeThCs Ha
NOPUHIUIAX MPUPOJIHOI pIBHOBArW, BiAMOBI Bl CUHTETHYHMX XIMIKaTiB, IIMOOKIM TypOOTI mpo
IPYHT, O10pI3HOMAHITTS Ta €KOCHUCTEMH.

OCHOBHI NPUHIUIIA OPTaHIYHOTO 3eMJIepOOCTRA!

— BiamoBsa Big MiHepaTbHUX JOOPHB 1 MECTULINIIB.

— CiBo3MiHa AJs MiATPUMAaHHS IPYHTOBOTO OallaHCy.

— 3acTocyBaHHS CHUIEPATiB, KOMIIOCTY, OiOTyMycCy.

— BuxkopucranHs 610J0TTYHOTO 3aXUCTY POCIIHH.

— Minimizanis 00poOITKY I'PYHTY AJisl 30€peKEHHS CTPYKTYPH.

— [ligBuIIEHHS TYMYCHOTO IIapy, MiKpOOHOI aKTUBHOCTI.

[TopiBHSIHHS: OpraHiuHe Vs TpaauliiHe 3eMJIepoOCTBO

Kpurepiit Opraniune Tpaauuiiine (iIHTEHCUBHE)
Jo6puBa Opraniuni (komnocT, cujepatH, | MinepanbHi (a30THI, QocopHi
6iorymyc) TOIIIO)

3axHCT POCIUH Bionoriuynnii, MeXaHIYHUN XiMiuHI TECTHIMIU, TepOiuIn
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BrnuB Ha rpyHT [ToninmenHs CTPYKTYpH, | HacTo mpu3BOAUTH A0 Aerpajaarii
POJIFOYOCTI
BruuB Ha 1OBKiIIS CrnpusTIMBUH, niaTpuMKa | 3a0pyaHEHHsT ~ IPYHTIB,  BOJ,
010pI3HOMAHITTS 3HIDKCHHS (hayHH
BposxkaitHicTb CrabinbHa, aje HkK4Ja Ha cTapTi | Buia, aie BUCHaXKy€e IPyHT
Eneprozarparu MeHni (JOBroCTpOKOBO) Buii yepes xiMiro Ta TEXHIKY
Exonomiuna BapTicTh | Buma, ane # mina peamizamii | JlemeBiie BUPOITyBaHHS, HHK4YA
MIPOJTYKITIT BUIIA miHa

[TepeBaru opraHiyHOTO MiAX0y: 30€pEKEHHS 1 MOKPAIEHHS POIIOYOCTI IPYHTIB; 3MEHIIICHHS
BUKHUJIB IIKIJIMBUX PEYOBUH Yy MOBKULIS, MIABUIICHHS SKOCTI MPOAYKINi (MEHIIE HiTpariB, 0e3
I'MO); mnigBumieHHss O10JIOT1YHOI AaKTUBHOCTI TIPYHTY; MIATPUMKA CTajJoro 1 €KOJOTi1YHOTo
CLIBCHKOTO TOCIIOJapCTBA.

Y €C nioth e€nuni ctanaapTu aias opraniuynHoi nmponykuii (EU Organic). Kpainu, sik-ot
ABctpis, UlIBenis, Janis, matote moHaa 20% cimerocmnsemens, cepTU(IKOBAHUX SK OpraHivHI.
JitoTe mporpamu cyOcH[ii 1 TpaHTIB, IO CTUMYJIOIOTH MEpexXiJ 10 OpraHiku. 3HayHa yBara —
BiJTHOBJICHHIO JIETPA/IOBAHUX 3€MEJIb, arpoJIiCiBHUIITBY, IOKAJTBHUM PHHKAM.

3apmannda 1. Ormsg opraniyHoro 3emsepodctBa B kpaiHax €C. HeoOximHo obepatu omHy
Kpainy (Hanpuknaa, Himeuunna, @panis, Itanis, ABctpis, [lonbia) Ta 1ocniauTH, K1 KyIbTypu
BUPOIIYIOTh 32 OPraHIYHUMH CTaHAApTaMH, K JAepXaBa miaTpumye (epmepi. Busnaure ponb
[[BOTO MIAXO0Y Y 30€peKeHHI POI0YOCTI IPYHTIB.

3apnanna 2. [lopiBHsUIbHMI aHami3: OpraHiuyHe Vvs. TpaauliiHe 3emiepodcTBo. OIiHITH
BUKOPHUCTaHHS JOOpUB, OOpOOITKY, CiBO3MiH, 30epekeHHs Bosiord. HaeniTe mnpuxmagu 3
€BpoNenchkuX KpaiH. CKIaliTh TaOIHUIIO TIepeBar 1 HeJI0JiKiB KOXKHOTO MMiIXOdY.

3apnanss 3. JlocmiauTu NpakTUKU 30epexeHHs IPYHTIB B opraHiyHOMy 3emiepoOctBi €C
3HaiiTh 3-5 mnpakTUK (HANpHUKIAJ: MyJbYyBaHHS, CHJEpalis, arpoyliCiBHUITBO, CIBO3MiHa,
MikpoOiosoriuHi 1o06puBa). OnucaTi NPUHLIKI, pe3yIbTaT, MPUKIA] KPaiHu, JIe 11€ 3aCTOCOBYETHCS.

3apnanHs 4. €BponelchKi MporpaMu MIATPUMKH OpraHiyHOro 3emiepoOctBa Jlocmigutu
NPUKIAAM TPaHTIB, NOTalil, KOHCYJIbTaUiHHUX nporpaMm (Hampukiaa, Horizon Europe, CAP —
Common Agricultural Policy). 3poOuti BHCHOBKH, sIKi IHCTPyMEHTH MOTJHM OW TpaIlOBATH B
VYkpaiHi.

3apnanss S. [Tigroryiite KOPOTKY MPE3EHTALIIIO HA OAHY 3 TEM:

—  EkornoriuHi nepeBaru opraHiuHoro 3eMjaepoOCTBa Jisl IPYHTIB.

— Sk €C cTtumynioe nepexij 10 OpraHiyHOro 3emyiepoOCcTBa: MOJIITHKA Ta (PIHAHCYBAaHHS.

—  Opraniyde 3eM1epo0CTBO B ABCTPii: MPUKIA] CHCTEMHOTI'O MiJIXOAY 10 IPYHTO3aXUCTY.

— TlopiBHSHHS OPraHIYHOIO Ta IHTEHCUBHOTO 3eMJIepOOCTBa 3 MOy Aerpajalii IPyHTIB.

— Buxopucranns cunepatiB y €Bpomni sk METOJI HOKpAIEHHS CTPYKTYPH IPYHTY.

— Biorymyc i KOMIOCTH: pojib OpraHiuHUX JOOPUB y 30€peKeHH] POIIOYOCTI.

— 3akoHOaBYi CTaHAAPTH OpraHiyHoro 3emsepodctsa B €C 1 ananTanis B YKpaiHi.

—  Ponb MynbuyBaHHs B 3aXUCTi IpyHTIB: 1ocBin @panuii ta Hinepnanmuis.

—  ®epmepcoki keiicu €C: sk 30eperT IPyHT 1 OTpUMaTH NMPUOYTOK B OpraHili.

— I'nobGanbHi BUKJIMKM TPYHTIB 1 POJb OpPraHiyHOIO 3eMJIEpOOCTBa B KOHTEKCTI 3MiH
KIIIMaTy.
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1. Kanigenp B. 1., IlleBuenko JI. A., Kympsmoa K. M., Psadbyxa I'. 1. Jlicose
IPYHTO3HABCTBO. METOAWYHI BKa3iBKM 10 BUKOHAHHS JIA0OPATOPHHUX POOIT 3 AMCIUIUIIHU IS
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rocriogapctBo». Uepnirie: HY «YepHniriBcbka nmosmitexnikay, 2020. 32 c.
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VYaxropoa: ABH3 “YxHY”, 2022. 60 c.

3. Hazapenko LI., [Tompunna C.M. Hikopuu B.A. I'pynTo3naBctBo: Iligpyunuk. YepHisii:
Kuaurn XXI, 2004. 400 c.

4. Hloskyn T. M. I'eorpadist rpyHTiB: HaBYaJIbHO-MeTOANYHUN TTociOH. Hixkun: HY im. M.
I'orons, 2023. 65 c.

5. Ilinkoa O. M. MetonuuHi peKOMEHAAIil JyUIsi BUKOHAHHS MPAaKTHYHHX POOIT 3
muciuruiinn - «'enesuc  ta  Mopdonoris  rpyHTiB» s cryaeHtiB  OP  OGakamaBp, OII
«pYHTO3HABCTBO, YIPABJIiHHA 3€EMEILHUMH PECYPCAMH Ta TEPUTOpiaibHe IIaHyBaHHs». K., 2023.
66 c.

6. Ilomsucekuii C. B. Ipynro3HaBcTtBO 3 ocHOBamu reorpadii rpynTis. ITpakTukym
HAaBYAJIbHUN TOCIOHUK 1O MPAaKTUYHUX 3aHATH 1 caMocCTiiiHOI poOotu cryneHTiB. Jlynpk : III1
Isanrok B. II., 2022. 110 c.

7. IBanenko O.l., BemGep B.B. MeronuuHi BKa3iBKU 0 BUKOHAHHS MPAKTUYHHUX POOIT 3
Kypcy ,,I pyHTO3HaBCTBO” i CTYAEHTIB Hampsmy miarotoBku 6.040106 «Ekonoris, oxopoHa
HABKOJIMIIIHBOTO cepeloBuIla Ta 30anaHcoBaHe mpupogokopuctyBanus». K.: TOB ,Iboapyk”,
2012.43 c.

8. IlpymmikoBa T. I, Jleoutses JI. B., Heminbko O. II. IpyHrosuaBcTBO. MeToanuni
pekoMeHalli 10 Ja00paTOPHUX 3aHATh AJS CTYIEHTIB OiosnoriyHoro ¢akynabTery. XapkiB: XHY,
2010. 42 c.

9. HertaproB B. B., Kpoxin C. B. OxopoHa IpyHTIB 1 BIATBOPEHHS iX pPOJIIOYOCTI :
METOJUYHI BKa3iBKU 1 KOHTPOJIbHI 3aBJIaHHS JIJISl CAMOCTIHHOI poOOTH A0 BUBYEHHS JAUCIHUILIIHU
JUis 3100yBauiB JIpyroro (MaricTepchbKoro) piBHs BHINOi OCBITH cneniagbHOCTI 201 «ArpoHoMis»
OCBITHBO-TIpOECiitHOT mporpaMu «Arpoximis 1 IpyHTo3HaBcTBOY. Xapkis: BTV, 2023. 53 c.

10. Kamincekuit B.®., Tkauenko M.A., Konomiens JLII. Ta inmi. MetonuyHi pekoMeHaarii
IIOJI0 BIJHOBJIEHHS 3€MeJlb CLIbCHKOTOCIOAAPCHKOTO MPHU3HAYECHHS, MOPYIIEHUX BHACIITOK
BoeHHuX miii. Kuis: HHI «IAE», 2023. 84 c.

11. Kamincekuii B.®., fuce JI.A., Koxomienps JI. I1., IlleBuenko 1. I1., IToBumamo B. M.,
[Mrakan B. M., Hlkeup M. 1. MeronnuyHi pekoMeHAamii MO0 OpraHizamii TepuTopii
CUIbCBKOTOCIIOAAPCHKUX —MIANPHUEMCTB Ha eKosoro-maHamadrtHidi ocHoBi. Binaums: TOB
«TBOPW», 2020. 64 c.

12. Jluxo . B., Jluko C. M., [lomkenuyk B. I. Ta in. OxopoHa 1 parioHaibHe BUKOPUCTaHHS
3eMeNbHUX PECYpCiB : HaBaJIbHO-MeTOANYHMN nociOHuK. Xepcon: OJIII-ITJIIOC, 2016. 664 c.

13. Mamok T.B., Ko3nosa JI.B. MeroauuHi pexomeHgamii Ui caMOCTIHOI poOOTH 10
HiJCYMKOBOIO MOJYJIBHOIO KOHTPOIIO 1 3 HaBYaubHOI JMCHUIUIHU <«[PYHTO3HABCTBO» JIs
3100yBaviB CTymeHs BUIIOI OcBiTH «bakamaBp» 3i cremianbHocTi 101 «Exomoris». Memitomnons,
2021. THATY. 47 c.

14. Yepeguuuenko [.B., ComoB JI.C. I'pyHTO3HaBCTBO: METOIMYHI pPEKOMEHJIAIii [0
BHUBUEHHSI OCBITHHOT'O KOMIIOHEHTa A 3700yBauiB BUIIOI OCBITH (mepmoro (OakamaaBpChKOTO)
piBHs ocBiTHBOI mporpamu «Hayk mpo 3emmio» IlonraBa: Bua-so 3 «JIHY imeni Tapaca
IlleBuecHKBY, 2024. 56 c.




MIHICTEPCTBO OCBITU I HAYKH YKPAIHU ®-23.07-
KuroMupcebKa JEPXABHUM YHIBEPCUTET « X KUTOMUPCBHKA MOJITEXHIKA» 05.02/2/G2.00.1/b/OK11-
noJiiTexuika Cucrema ynpasJinns sikictio Bianosigae JICTY ISO 9001:2015 2025
Exzemnisp Ne 1 Apx 65158

15. TMonsaxosa 1.O., Boiika O. A., JIy6osa O. B. IpyHTO3HaBCTBO: METOAMYHI peKOMEHaallii
JI0 JIaOOpaTOPHUX 3aHATH JJIs 3700yBadiB CTYIEHS BHINOI OCBITH OakajaBpa creriaabHocTi 101
«Exomnoris», ocBiTHRO-TIpo(deciiiHoi nporpamu «EKo0IIOTis, 0XOpOHA HABKOJMIIHBOTO CEPEIOBHILA
Ta 30a7aHCcOBaHEe MPHUPOJOKOPUCTYBAHHS» 3aropioks : 3amopi3bKuil HalllOHAIBHUI YHIBEPCHUTET,
2024. 73 c.

16. Pubanosa O.B. IpyHro3HaBcTBOo: MeToaWuHi BKa3iBKH 10 BHMKOHAHHS KOHTPOJBHUX
poOIT mJi MIATOTOBKM 3J00yBadiB BHUIOI OCBITH 3a mepiuM (OakadaBpChbKUM) PIBHEM BHUIIOL
ocBiTH B ramy3i 3HaHb 10 «[Ipupomnndi Hayku» 3a crnemianbHicTiO 101 «Exkomoris». X: HYI3Y,
2021.40c.

17. Mauynscekuii I'.M., ITinuyx O.B. IpyHTO3HaBCTBO 3 OCHOBaMH reorpadii IpyHTIB: HaBY.
noci6. GlobeEdit, 2023. 127 c.

18. Cucrema 3axucty rpyHTIB Bin eposii. I[ligpyunuk. 3a pexn. I[Mumunenka O.1 K.
Bunasanuwmii nim «Kongop», 2019. 372 c.

19. 3axapuenko E.A. JlicoBe rpyHTO3HaBCTBO: CKJIaJ, BJIACTUBOCTI Ta PEXKUMHU TPYHTIB :
HaBYAJIbHUN TMOCIOHMK Ui CTYIEHTIB 2 Kypcy creuiaiabHocti 205 "JlicoBe rocmomapctBo”, 206
"CanoBo-TIapKoBe rocrnoaapcTBo" AeHHO1 Ta 3a04HOi hopmu HaBuaHHs. 2020. 128 c.

20. Asepuenko B. 1., Camoiinenko H. M. IpyHTO3HAaBCTBO: HaBy. moc. Xapkis : MauyiiH,
2018.118 c.

21. Pomanenko B.O., [lepecomsx B.1O., Kanuauu [.B. I'pynTo3naBctBo. KoHCmekT nekiriil.
Yxropon: YxkHY «"osepnay, 2021. 99 c.

22. Tloszusk C.II., Tenery3 O. I'. AnTponorensi IpyHtu. HaBuanbnuit nocionuk. JIseis: JIHY
iMeHi [Bana ®@panka, 2021. 200 c.

23. Iuopa S.T., Tonimyk M.I., Bponnikosa JI.®. IpyHTO3HABCTBO 3 OCHOBAMHU T'E€OJIOTI.
Yacruna II. I'enesuc, kinacudikariiis Ta BiaacTuBocTi IpyHTiB. HaBuanpauii nocionuk. TOB «/Ipyk
wiroc». 2020. 676 c.

24. CaBocbko B.M. IpyHTO3HAaBCTBO: OIOpHHWI KOHCHEKT Jiekuiii. Kpusuit  Pir:
KpuBopi3pkuii gep>kaBHul negarorivHuii yHisepeutet, 2021. 306 c.

25. TpyHTO3HABCTBO 3 OCHOBaMHU reorpadii rpyHTiB. [IpakTHKYM : HaBYAIBHUNA MOCIOHUK 10
NPaKTUYHUX 3aHATh 1 caMOCTiiHOT podotu cryneHTiB. Jlynpsk : I1I1 IBantok B. I1., 2022. 110 c.

26. JICTY 4362:2004. Skicte rpyHty. IlokazHuku poarouocti IpyHTIB. Buganus odiuiiine.
Kuis: Jlep>kcrioxxuscrangapt ¥Ykpainu. 2006. 19 c.

27. 3axoH Ykpainu «IIpo 0XopoHy HaBKOJIMIIHBOTO IPUPOIHOTO cepeaoBuIay // BizomocTti
BepxoBHoi Panu Ykpainu. 1991. Ne41. 118 c.

28. JlicoBuii konekc Ykpainu // Bintomocti BepxoBHoi Paau Ykpainu. 1995. Nel7. 190c.

29. 3akon Ykpainu «[Ipo oxopony 3emensy» // Bizomocti Bepxosnoi Pagu Ykpainu. 2003.
Ne 39.

30. IManbkis 3. I1. IpynTr YKpaiHu: HaBYaIbHO-METOMMYHUN NOCIOHUK. JIbBiB : JIHY imeni
IBana ®panka, 2017. 112 c.

31. Bepemeenxo C. L, Illepuyxk M. H. IpynTo3naBctBo: Hapu. IToci6ruk. 3a pex. C. L
Bepemeenka. Pisae: HYBI'TI, 2015. 300 c.

32. 3abanyeB B.O., banaeB A./l., Tapapiko O.I'. Ta iH..OXopoHa I'pyHTIB 1 BIITBOPEHHS iX
POJIFOYOCTI: HaBY. NMOCIOHUK; 3a ped.. A-piB c.-T. H. pod. B.O. 3abanyesa ta B.B.JlerraproBa. Bus.
2-re, 3MmiH. 1 gonoBH. X.: ®OII bposin O.B., 2017. 348 c.

33. ITanac P.M. Ekomnoris rpyHTiB: HaB4ainbHUH nociOHuK. JIbBiB: «HoBuit CBiT-2000%, 2021.
481 c.

34. TlpakTKyM 3 JCOBOTO TpyHTO3HaBCTBa: HaBuanbHuii mnoCiOHMK / 3a pelnakuiero
C.I.Bepemeenka. Kuromup, dKHAEYVY, 2016. 165c.

35. Ilpumak L.J., Kymuuk B.L., Jlo3incekuit M.B., BoiitoBuk M.B. i iH. ArpoHomiuHe




MIHICTEPCTBO OCBITU I HAYKH YKPAIHU ®-23.07-
KuroMupcebKa JEPXABHUM YHIBEPCUTET « X KUTOMUPCBHKA MOJITEXHIKA» 05.02/2/G2.00.1/b/OK11-
noJiiTexuika Cucrema ynpasJinns sikictio Bianosigae JICTY ISO 9001:2015 2025
Exzemnisp Ne 1 Apx 65159

IPyHTO3HABCTBO. 3a pen. I.J]. [lpumaxka. Binauis: TOB «Himan-JIT Iy, 2017. 580 c.

36. Kapnyk JI.M., Kpukynosa O.B., Kamutuk M.B. ta in. [pyHTO3HaBCTBO 3 OCHOBaMHU
reosiorii; 3a pea. JI.M. Kapnyk. bina Ilepksa, 2016. 96 c.

37. Moiim H. 1. Ipyarosnasctso: Kype nekuiii. Vxropox: Ipaxna, 2011. 368 c.

38. Ominka sxocti rpyHTiB: HaBuanbHui mociOHuk/C.I. Yopuamit. Mukomais: MHAY, 2018.
233.

39. I'pynro3nasctBo. 3a pen. JI.I'. Tuxonenka. K.: Bumia ocsita. 2005. 703 c.

40. bamaeB A.Jl., HectepoB I'.l., Torxa O.JI. I'eorpadis rpyntiB Ykpainu. HaBuanbauit
nocionuk. Lentp IT, 2012. 213 c.

41. Kymuuk B.I., IBanina B.B., Hectepos I'.I. Ta in.;I'pynTn YkpaiHnu: BIacTUBOCTI, TEHE3HUC,
MEHEeDKMEHT porouocTi. Hapuanbauitnocionuk. 3a pea. B.I.Kymuuka. K.: Konmop, 2016. 414 c.

42. Hlomko O. M. @i3uKko-MeXaHIUHUN CKJIaJ IPYHTIB PEKYJIbTUBOBAHUX TEPHUTOPIH Micis
BU00yBaHHs 1TbMeHITY Ha JXutomupcekomy [lomicci. Texniuna imkenepis. 2022. Nel(89). 2022.
C.166-175.

43. Henma O.B. MeTtonnyHi BKa3iBKH 10 caMOCTiHHOT po06oTu 3 Kypcy «I'eorpadist rpyHTIB 3
OCHOBaMH I'PYHTO3HABCTBA 3 HABYAJIbHOIO MPakTHUKOIO» [ Teker] : HaBu.-metoA. BuA. / O.B. Hemna,
T.B. 3aB’sutoBa — Memitonons : ®OIT Cunaesa O.B., 2019. 28 c.

44, Krasnov V. P., Zhukovskyi O. V., Sukhovetska S. V., Orlov O. 0., Melnyk-
Shamrai V. V., Kurbet T. V. Features of the modern distribution of !3¥’Cs in soils under
overmoistened growth conditions of black alder forests in Zhytomyr Polissya Ukraine. Nuclear
Physics and Atomic Energy. 2024. Vol. 25 (2). P. 149-156.

45. Korobiichuk 1., Melnyk-Shamrai V., Shamrai V., Korobiichuk V. Regression Analysis on
the Values of the Specific Activity of *’Cs in Radioactive Soil Contamination. Lecture Notes in
Networks and Systems. 2023. Vol. 630. P. 183-194. https://doi.org/10.1007/978-3-031-25844-2 17

46. Melnyk V., Kurbet T., Shelest Z., Davydova I. Soil sampling when examining forests for
radioactive contamination. Eastern-European Journal of Enterprise Technologies, Vol. 4, Ne 10
(106), 2020. PP. 6-17.

47. Davydova l., Korbut M., Kreitseva H., Panasyk A., Melnyk V. Vertical distribution of
137Cs in forest soil after the ground fires. Ukrainian Journal of Ecology. 2019. Vol. 9(3). P. 231—
240.

48. MenbHuk-llampait B.B., Iampait B.I, [lanesa LI, ITaues L.C. 3emneyctpiil sk
IHCTpYMEHT YIpPAaBIiHHS 3E€MEIbHUMHU pecypcaMHM B yMOBaX €KOJOri3alii 3eMJIeKOPUCTYBAaHHS.
Exonoriuni Hayku : HayKoBO-TipakTU4HU# xypHai. K. : BugaBanunii gim «'enbpBetuka». 2023. Ne
6(51). C.78-83.

49. Menbuuk-Illampaii B. B. Bepruxansruii posnozin **’Cs y rpyHTax cBixoro Ta BOJIOroro
cybopy Ykpaincekoro [lomices. Bicauk ITJJAA. 2021. Ne 3. C. 101-109.

50. Menpnuk B.B. CydacHuii BepTHKaIbHUHN po3moit ne3ito-137 y rpyHTax cBXUX O0py Ta
cybopy Ykpaincekoro [lomiccs. Haykoswuii Bicauk HIITY Ykpainu. 2018, 1. 28, Ne 10. C. 71-75.

51. Melnyk V., Kurbet T. Current distribution of **'Cs in sod-podzolic soils of different types
of forest conditions. Eastern-European Journal of Enterprise Technologies. — 2018. Ne. 5/10(95). P.
65-71.

52. Mensuuk B.B., Kyp6er T.B. Posmozin mutomoi Ta cymapHoi aktuBHOCTI *'Cs 1o
IpyHTOBOMY THpodinto y Bojorux cybopax YkpaiHcekoro Ilomices Tesu XV Bceeykpaincbkoi
HayKoBOi on-line koH(epeHIii 3700yBauiB BHUIIOI OCBITH 1 MOJOAMX YYEHUX 3 MIKHApPOJHOIO
yuacTio «CyuacHi mpobsemu ekonorii», 28 6epesnst 2019 p. XKuromup: KTV, 2019. C. 67-68.

53. Menbuuk B.B. Konupauus Benuuns nmuToMoi akTuBHOCTI 13'Cs y pisHEX mapax micoBux
IPYHTIB B yMoOBax cBiXoro 0opy VYkpaincekoro Ilomiccs. 36ipHuk HaykoBux mnpamns Il
Bceeykpaincbkoi HaykoBo-npakTHuHOI KoH(pepeHuii. Exosoriyna Ge3neka: cydacHi mpobiemu Ta



https://doi.org/10.1007/978-3-031-25844-2_17

MIHICTEPCTBO OCBITU I HAYKH YKPAIHU ®-23.07-
KuroMupcebKa JEPXABHUM YHIBEPCUTET « X KUTOMUPCBHKA MOJITEXHIKA» 05.02/2/G2.00.1/b/OK11-
noJiiTexuika Cucrema ynpasiinas sikictio Bignosinae JICTY ISO 9001:2015 2025
Exzemnisp Ne 1 Apx 65160

npomno3uilii. Tom II /'O «Perionan. Llentp Hayk.-TexHid. Po3BuTKY», XapkiB. Aepk. HayK. b-ka im.
B.I'. Koponenka; KuiB: «IaTepcepsicy», 2019. C. 133-140.

54. Menpauk B.B., Kyp6er T.B. Ilepeposnozin *’Cs B rpynToBOMY mpodinto cBikmx Ta
Bosiorux cyoopiB Ykpaincekoro Ilomiccs. Tesn Beeykpaincbkoi HayKOBO-TIPaKTHYHOT KOHDepeHIii
3100yBayiB BHUILOI OCBITH 1 MOJOAUX BUueHUX «CTanuil po3BUTOK KpaiHU B paMkax €BpomneiichbKoi
iHTerpamii», 12 mucromana 2020 poky. XXutomup: «Kutomupcebka nositexnikay, 2020. C. 51.

55. Menwsnuk-lllampait B.B. BapiaGenpHicTh MIUJIBHOCTI PaJiOaKTUBHOTO 3a0pyIHEHHS
IPYHTY y JicoBHX eKocuctemMax Ykpaincekoro Ilomices. Tesum IX MixnapogHoi HayKoBOi
KoH(epeH1Iii MoyIoAuX BUeHUX "EKOJOris, HEOEKOJIOris, 0XOpOHA HAaBKOJHUIIIHBOIO CEpeOBHUIIA Ta
30anmaHcoBaHe pupookopuctyBanHs'", 25 muctomana 2021 poky. Xapkis: XHY im. B.H. Kapasina,
2021. C. 174-176.

56. IMaBmok [.0., Menbuuk-Illampaii B.B. BepTukanbuuii po3noain MUTOMOI aKTUBHOCTI
137cs mo rpyHTOBOMY mpodimto y cBiKUX cybopax ykpaincekoro Ilomices. Tesm XVIII
Bceykpaincbkoi HaykoBoi on-line koHdepeHIii 3100yBaviB BHIOI OCBITH 1 MOJOJUX YYEHHX 3
MibKHapoaHOK yyacTio «CywacHi mnpoOnemu ekonorii», 6 xoBTHA 2022 poky. Xutomup:
Kuromupcrka nonitexnika, 2022. C. 65-66.

57. TI'epacumuyk O.JI., Menbnuk-Illampaii B.B., IlleBuyk JI.M., BacinseBa JI.A. InHOBariiiH1
HiIXOAH 10 PO3BUTKY 3€MIIEYCTPOIO B KOHTEKCTI CTANIOr0 PO3BUTKY TepuTOpii. EKoNoriuyHi HayKH :
HAyKOBO-TipakTUyHU xypHal. K. : BunaBuuumii nim «'enpBetukay, 2024. Ne 4(55). C.202-206.

58. Menpuuk-Illampaii B.B. AmHami3 craHy BHUKOPUCTaHHS  3€MeNbHOTO  (oHIy
Kuromupcerkoi obmacti. ExonoriyHi Hayku : HayKOBO-TIPAKTUYHHMM >KypHan. BunmaBHuumii nim
«enpBetukay. 2023. 5(50). C. 20-24.

59. bopmior H.C., AnmaroBa O.M., Mensuuk-Illampaii B.B., lemuyk JLI., Kyp6er T.B.
Exosnoriuna oIiHka BIUIMBY CKJIaJliB MiHEpalbHUX JIOOpUB Ha TPYHTU CUIBCHKOTOCIIOAAPCHKOTO
npu3HadeHHs. Véda a perspektivy. 2024. Ne3 (34). C. 193-203.

60. I'eonoriuna OynoBa Ykpainu. https://geomap.land.kiev.ua/geostructure.html

61. Pembed Ykpainu. https://geomap.land.kiev.ua/terrain.html

62. IpynTu Ta rpyHTOBi pecypcu Ykpainu. https://geomap.land.kiev.ua/soils.html



https://geomap.land.kiev.ua/geostructure.html
https://geomap.land.kiev.ua/terrain.html

MIHICTEPCTBO OCBITU I HAYKH YKPAIHU ®-23.07-
KuroMupcebKa JEPXABHUM YHIBEPCUTET « X KUTOMUPCBHKA MOJITEXHIKA» 05.02/2/G2.00.1/b/OK11-
noJiiTexuika Cucrema ynpasJinns sikictio Bianosigae JICTY ISO 9001:2015 2025
Exsemnasp Ne 1 Apk 65/ 61

JlonpaTku




MIHICTEPCTBO OCBITU I HAYKU YKPATHU ®-23.07-
Kutomupebka I[EP)KABHHFI YHIBEPCUTET «;(KUTOMUPCBKA IMOJITEXHIKA» 05.02/2/G2.00.1/6/OK11-
noJiTexHika Cucrema ynpasiinns sikictio Bignosizae JICTY ISO 9001:2015 2025
Exsemnnsp Ne 1 Apk 65/1

Homarok 1

Kapra 30HanbHuX IpyHTIB YKpaiHu




Kuromupcbka
noJiiTexHika

MIHICTEPCTBO OCBITU I HAVKHW VKPATHU
JEPKABHMIA YHIBEPCUTET «KMTOMHUPCBKA MOJITEXHIKA»
Cucrema ynpasJinng sikictio Bigmosinae JICTY ISO 9001:2015

®-23.07-
05.02/2/G2.00.1/b/OK11-
2025

Exzemnisp Ne 1

Apk 6512

KontypHa kapta Ykpain

JomaToxk 2



Kuromupcbka
noJiiTexHika

MIHICTEPCTBO OCBITU I HAVKHW VKPATHU
JEPXABHUHU YHIBEPCUTET « X KUTOMUPCBKA INOJITEXHIKA»
Cucrema ynpasJinng sikictio Bigmosinae JICTY ISO 9001:2015

®-23.07-
05.02/2/G2.00.1/b/OK11-
2025

Exzemnisp Ne 1

Apx 6513

Kontypna kapta CBity

JomaTok 3

YMoBHI n03HAYEHHS

i T

T

1 1S

Puc IpynTH cBity

Tunu rpynmis

P E ApPKTHYHI Ta TYHPOBI
: MepanoTHo-TalroBi
I:' IMigzomicri

I:I JlepHOBO-TI120/IHCTI T

cipi JIiCoBi

Bypi micoei

YopHozeMH CTEMiB Ta
JCOCTENIB

KamraHoBi CyXHX CTEMiB
JKoBTO3eMH 1 HEPBOHO3ZEMH
BOJIOTHX JIICIB
YepBOHYBaTO-4OpHI CaBaH
Ta MAMITH

Kopuunesi Ta cipo-
KOpHYHEBI
YepBoHO-KOBTi depaniThi
BOJIOTHX BIMHO 3€JL. JICIB

[__] Yepsoni ta kopuuseBo-
4EepBOHI

‘ [__] YepBono-Gypita

4YEepBOHYBATI CaBaH

YopHi Ta cipi TpomniuHi
Bypi HaniBnycTenbHOCTEN.
Ta MyCTebHI

AmoBiabH1

E ComnoHui
: ConoHuaku

Tipceki rpyHTH, aHAJIOTI4HI
TPYHTaM piBHHH

E Brcokoripsi nycrensHi

E BynkaHi4HI IpYHTH




MIHICTEPCTBO OCBITHU I HAYKH YKPATHU ®-23.07-
JKuromupebka JEPKABHHUM YHIBEPCUTET «(KHTOMHUPCBHKA IOJIITEXHIKA» 05.02/2/G2.00.1/6/OK11-
noJtiTexHika Cucrema ynpasiinas sikictio Bignosinae JICTY ISO 9001:2015 2025
Exzemnusp Ne | Apr 6514

KontypHa kaprta Ykpainu

Homarok 4

| YMOBHI n03HAYeHHS

Tunu rpynumie

JlepHOBO-TI/130/THCTI

oryieeH1

{ E llepHoso—nmmnucn

] : SlcHo-cipi Ta cipi omijg3oneHi

. _/é\ I : TemHoO-cipi onigzoneHi

YopHo3eMH OMiJI30/eH]
YopHo3eMH perpajoBaHi

A E YopHOo3eMH 3BHYAIHI

YopHozeMH MiB/CHHI

YopHozeMH i JIepHOBO-
kapOoHaTHi mebeHOBaTI

JIyMHO-40pHO3EMH]

TeMHO-KauITaHOBI
Kamrranosi

Jlyuni

Jlysuno-6on0THi Ta 6on0THI
Topdoro-6onoTHi i
TopoBHIIa

ConoHui Ta 0CONOALIL
JlepHOBI nimaxi

JlepHOBI oIi/130/IeH]
Bypo3eMHO-TII30/IHCT]
Bypi ripceko-nicoBi
I[epHOBO—6ypO'3€MHI Ta
ripchKO-Ty4Hi

!J Qe °
W Y P - < "W {
‘J ] ‘,.,\% ) /‘ Y i N S ‘;\ }«\,\N\ \ Loy ,L _—
: "o S W= 7R : Ay e
i i el { i N3 £/ i FAL A E YopHO3eMH THIIOBI
| “ ”g ’ i L{ e X LS ‘)5 {
o= 8 - ¢ ; Ny g 4L
NG ' 3 < I~ [ | S A A N
|15 ¥ S % )t f'"& 1 ?N TS o W) e G J&' |
\"L g ’}v%&\ { To Y 17 P ‘ »\-'3\2» AR AN ° )| l:
'I l\ = \:‘\ ,-—:;7 ol " é\,, ° }‘}," ! g/ (} ) .__'\' = \L B
.- ) Y " e’ T . P i w - - o
| i 5 ( ~ T:,‘_\“"‘- LL\__)‘.:?' v %} 5 L_,-/%\“ : | %
1 1y N L\ o ¢ ,..7’;.‘-‘ V\’? —"“ -
’ % Hl;”: \\k '1 L‘V\,s ;'\ v ~/NJ ‘
| \ . o P8 é \ (% ! |
D | Y \ ,—"";/"‘ 4 vuosNI Mo3MANIMES
e SR h | —
— ) \ end “
| i S |
25 =
| N |
____l_._ = e N | I
Puc __ Kapra rpynris Ykpaiuu ]

KoputuHeBi ripceki



