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Bl ABTOPIB

Panjonansbre, omanimse, edexTusHe, peHTa6eane BUKOPUCTAHHS
HPUPOJHAX PECYPCIB € ONHUM 3 TOTOBHHX leOpI/ITeTlB HAIIIOr0 HAPOJ-
HOro rocrogapcrea. YbHe Micite TYT HeOJAMIHHO II0ciiae mpodeMa pa-
III0HAJIbHOTO BUKOPUCTAHHS 3€MJIi, 30epesKeHHs Ta IIBUIIEHHS POJIIO-
YOCTI IPYHTIB ¥ CYYaCHUX PUHKOBUX YMOBAX T'OCIIONAPIOBAHHS 34 PI3HUX
dopM BJIACHOCTI HA 3eMJII0, a3Ke IIepeBaskHy OlIBIIICTD IIPOIYKTIB Xap-
YyBAHHS MU OTPUMYEMO 3aBISAKH IpyHTaM. IIpoMuciioBe, riapoTexHivHe,
nIsIX0Be OyMIBHHUIITBO, ypOaHisallisg, mesiopalis, 00porsda 3 eposiemn,
PO3BUTOK JIICOBOTO, BOIHOI'O T'OCIIONAPCTBA, OXOPOHA IIPHUPOIH — IIe OC-
HOBHI HAPOJHOTOCIIONAPCHKI IIpo0IeMu, BUPIIIEHHSA AKUX TAKOMK IIOTpe-
Oye Xa3AMHOBHUTOr0, €KOJIOTTUHO I'PAMOTHOTO IILIXOLY 10 3€MJIEKOPUCTY-
BAHHS, 30PI€EHTOBAHOI0 HA HOOC(EPHY IIePCIEeKTURY .

HoBi exonoMiuHl ymMoBH, ped)OpMyBAHHS arpapHUX BIIHOCHH IIOTpPE-
OyI0Th 000B’SI3KOBOTO BPAaXyBaHHS B IIOBHOMY 00CsI31 HeoOXiaHOI 1H)OP-
Mairii Ipo IPYHTH, iX OOHITETH, aHTPOIIOTeHHI IIePEeTBOPEHHS (OKyJ'ILTy
PIOBAHHS, JIerpaaalriio, 3a6py,uHeHH;1), €KOJIOTIYUHY, eROHOMmHy, BapTl-
cHy (TpOIIOBY), IMO3aEKOHOMIYHY OINIHKY 3€MEeJIbHHUX JUISHOK y CKJIamIl
KOHKPETHHX IIPHPO/HO-aHTPOIOTeHHNX JaHAmadTis. IlepesaxHa Oimb-
IICTh LUX CKJIAJHUX ITUTAHb BHUPIIIYETBCS CBOTOAHI 13 3aCTOCYBAHHIM
HOBITHIX a€pOKOCMIYHUX METO/IIB, I'PYHTOBO-EKOJIOTTIHOT0 MOJEIIOBAHHSI
ua EOM, I'lC-rexmoori#l, ONUCAHUX Y MAPYIHUKY.

Oxpemi #oro posginu Hammcaau: akagemik YEAH, mnpodecop
JI.I". Tuxonenko, mpodecop M.O. I'opia — BeTyIr, icTOPis TA METOI0JIO-
risg IpyHTO3HABCTBA, po3giau 1, 2, 4 (3 yuacrio morenra B.I. @imona),
10, 11, 13; mpodecopu M.I. Jlakriornos, M.O. I'opiu, momentr B.B. Ier-
TApbOB — poaxliu 3, 5; akamemik YAAH B.B. Mensenes, mpodecopu
J.I'. Tuxomenrxo, M.O. I'opia, moumentuz B.I. @inon, m-p dimocodii
K.B. HoBocax — posminu 6, 7, 8, 26; mpodecopu JI.I'. Tuxonenxo,
M.O. I'opin, o-p. c.-r. Hayx M.B. JlicoBuit — posginu 9, 12, 18, 22; mpo-
decop B.I. Kanienr — poaminm 14, 20; mpodecopu [.I'. Tuxomenxo,
M.O. I'opin, o-p dgimocodii K.B. HoBocag — posminm 15, 16, 21; mpode-
cop I0.€. Kizaxos — poagin 17; mpodecopu I.I'. Tuxoumenxo, M.O. I'o-
pig, C.A. Banwok, C.1I0. Byaurin, 10.€. Kizakos, P.C. TpyckaBenbruii —
poamin 19; mpodecopu J.I'. Tuxomenko, M.O. I'opin, .M. Marsiimmu-
Ha — posma 22; mpodecopu .I'. Tuxoumeuro, M.O. I'opin, pomenr
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Big aBTOpiB

O.Il. Kamam, — poamimu 23, 24, 25; mpodecopu J.I'. Tuxomenxo,
M.O. T'opir — posmia 26; upodecopu J.I'. Tuxoumeuro, M.O. I'opin, mo-
et O.I. I'yropo — poamia 27.

VY miaroToBIN MIAPYYHUKA Opasid ydacTh: IpodecopH, d-PU C.-T. HAYK
T.O. I'punuenko, A.JI. Banaes, morentu 10.C. KpaBuenko, I.M. Bina,

A.O. T'eopri, [A.B. MaToxis], imxenep-reomor B.I. Cugopenxko.

3araspHy pemakKiiio MIPYYHUKA 3JIMCHUB JOKTOP CLIBCHKOTOCIIO-
mapcbrux Hayk mpodecop JI.I'. TuxoHeHKo; pemakTop-yKjaagad — JIOK-
Top Olosoriurmx Hayk, mpodecop M.O. I'opin. @Dororpadii HayKoBINE,
rpyuToBux mpodiris Bukonasim K.B. Hosocax i M.O. Topiw.

* % %

Ha obxmaguaIii HIJPYYHUKA 300paskeHo Ipodlrl 30HAIBPHAX Ta a30-
HAJBHUX IPYHTIBE YKpaiHU Ta IHIIAX KpaiH CBlTy 3 KOJIEKITI Kadenpu
rpyHTo3HaBcTBa. MoOHOIITH BimiOpaHi B Pi3HI POKH BHUKJIQJaYaMH Ta
cTygeHTaMu (PaKyJIbTeTy arpoxiMmii Ta IPyHTO3HABCTBA XapKIBCHKOTO
HAIIlIOHAJILHOTO arpapHoro yHisepcurery iM. B.B. Jlokyuaesa.

1. JlepHOBO-CHIITLHOMIIA30IUCTHM TJIEIOBATUIM IPYHT HA BOJHO-JIBOJIOBUKOBUX
Binkaamax. Kuisceke [osices.
2. JlepHOBO-CEPEIHBOITII30IUCTUIH IPYHT HA BOSHO-JIBOJOBUKOBUX BIIKJIAIAX.
Huromupcewre Ilosmices.
3. JlepHOBO-CIa0KOIMA30INCTHI IPYHT HA BOJHO-JILOJOBHKOBHX BIIKJIAIaX.
Huromupcewre Ilosmices.
4. JlepHoBo-KapbouaTHu rpyHuT (peHa3uHa) Ha emmoBil BanHakiB. Maute [loic-
cs, JIbBiBCbKA 00JI.
5. fAcwHo-cipmit JTiCOBMH IIIMHHUN IPYHT HA IJIIOIEHOBIA YepPBOHO-OYPIH TJIHHI.
Jlicocrem, XapkiBchbka 00.1.
6. Cipuii JricoBuii IpyHT Ha Jiecornomibuomy cyriauHky. Jlicocren, XapkiBcbKa 00JI.
7. TemHuo-cipuit omim3oseHU IPYHT Ha JecomomiOHomy cyriuHKy. Jlicocrer,
ITosrraBcbka 06T
8. YopHoseM omifzoseHuit Ha JeconogioHoMy cyriauHRy. Jlicocren, YepHiriBch-
Ka 00JI.
9. YopHo3eM TuoBui Ha JeconogioHoMy cyryauHKy. Jlicocrerr.
10. YopHuosem 3puvaiiamii Ha jeci. Crerm, 3amopisbka 001
11. YopHosem miBmennuit Ha Jieci. Cren, Omecbka 001
12. TeMHO-KAIITAHOBUHA CepeNHBOCOJIOHIIOBATHNA IpyHT HA jecl. Crem, Muxosa-
iBChKA 00T
13. Topdy’ssamk Husumawmii. Jlicocremn, JIpBiBCcHKA 00T,
14. KopuuneBuii 1pyHT Ha eoBii Banuakis. KpuMcbke miarip’s.
15. YepBouwuit epaniTuuii rpyHT Ha emoBil ceprmenTuHiB. Tpomiku, Kyo0a,
Opiexnre.
16. CosmoHUYaK XJIOPHUIHO-CYyJIb(paTHHI Ha JiecomomibHomy cyriuHKy. Crer,
XepcoHcbKa 00T,
17. CosoHellb cepenHii KAITAHOBUHU CyJIb(aTHO-XJIOPUIHO-COJIOHYAKOBUM Ha
ranHi. Kpmm.,
18. Cosoxpb GosioTHA HA orsieeHoMy cyrJIMHKY. Jlicocrerr, XapkiBcbKa 00JI.



BCTYN

I pyHTO3HABCTBO BHBYAE IPYHTH, iX YyTBOPeHHS (Te€HE3WC), eBOJIIO-
i, OyI0BY, CKJIAM], BJIACTHBOCTI, 3aKOHOMIPHOCT] IOIIMPEHHS, IIJISXHT
pAaIioHAJIBHOTO BUKOPHUCTAHHS Y PI3HUX TajIy3sX HAPOIHOTO TOCIIoaape-
TBa, IIEPEayCiM Y 3B’I3KY 3 (pOpMyBaHHAM POMIOYOCTI TA Ii IMABUIIECHHIM
y PpISHHX IIPUpPOJHO-AaHTPOIOTeHHHUKX JaHmmadrax. |pyHTO3HABCTBO
cchopmyBasocs Ha mepexpecTti 010JOTIYHUX, TEOHOMIUYHUX, CLIBCHKOTOC-
OIapChKUX, €KOCOINATBPHUX TA 1HINMUX HAYK y Apyrid mosgoBuHl XIX crT.
Ta Ha movyaTKy XX cT. 3aBaaku nparam B.B. Jlokyuaesa, I1.A. Koctuue-
Ba, M.M. Cubipuesa, K.JI. ['miHKNM Ta IHIINX yIYSHHX.

B.B. Jlokyuaer maB Bilepliie HayKOBe BU3HAUYEHHS IPYHTY, HA3BABIIH
HUM JeHHI (IPUIOBEPXHEBl) TOPHM30HTH IIYXKHUX T'EOJIOTIYHUX ITOPi
(0yab-AKMX), IPUPOTHO 3MIHEHMX CyMICHHM BILIMBOM BOIM, IIOBITPS Ta
PI3HOTO POy opraHidaMiB (?KHMBUX 1 MepTBuUX). TuM camum BiH cdopmy-
JIIOBAB «IIOHSATTS PO IPYHT SIK CAMOCTIHHE TPHUPOTHO-1ICTOPUIHE T1I0 —
HPOOYKT B3aeMOIii: a) mopodu, 0) KJIIMATy, B) POCJHUHHHUX 1 TBAPUHHUX
oprauiamiB (0lotm), r) peinbedy, o) Biky EKpaimm». [lorman B.B. Ioky-
JaeBa HA IPYHT SK OPraHO-MIHEpaJibHe YTBOPEHHS TPaHC(OPMyBaBCS B
HOHATTS TIpo ¥oro «6iokocuy» (B.I. Bepramcokwuit) cytricts. sKusi opra-
HI3MH, IIOCEJIMBIINCH KOJIKMCEH BIlepire (B JokeMOpil) Ha IreoJIOrTYHUX II0-
poJiax, IOCTYIIOBO TIEPETBOPIOIOTH 1X, AKYMYJIIOIOTH OKUBHI PEUOBUHH, a
micJIA BIIMUPAHHA 30aradyioTh BEepXHI MOPH30HTU IIOPLI eJIeMeHTaMH’
SKUBJICHHSI 1 HOBOYTBOPEHHMMH OPTaHIYHMMH 1 MIHEPaJbHHUMH PEUOBU-
HAMU, IKl BUKOPHUCTOBYIOTHCS HACTYITHUMU ITOKOJIIHHAMEU OioTu. Tomy y
IPUIIOBEPXHEBOMY IIIapi 3eMHOI CYIIN ITOCTYIIOBO HAKOIIHMYYIOTHCSA eJIe-
MEHTHU JKWBJIEHHS, BOJa, ITOBITPS, CTBOPIOIOTHCSA BCl €KOJIOTIUHI yMOBH
JUJIST POCTY 1 'PO3BUTKY BHIIMX POCIIHH, dpopMylqu ITUM TOJIOBHY, SKICHO
HaHBamnHBlmy BJIACTHBICTD IPYHTY — POJJIOUICTH, sIKA pa3ioye Bimpis-
Hsl€ FI0T0 BiJ T€0JIOTIYHOI ITOPOJIH.

3aBIasKM POMIOYOCTI IPYHTH 3a0€3I1eUy0oTh Y€1 YMOBY JJISI OTPUMAHHS
HEOOXITHMX yposkaiB BuUpolIyBaHMX KyabTyp. Tomy B.P. Binbsmc
(3aCHOBHHUEK arpOHOMIYHOTO IPYHTO3HABCTBA) HA3HUBAB IPYHTOM «IIOBEPX-
HEBUI TOPU30HT 3€MHOI CYIIN, 3TaTHUHN IIPOIYKYBATH YPOKAN POCIIHED.
Bumora II.A. KoctuueBa BMBUYATH BJIACTUBOCTI IPYHTIB IIOAO0 ITOTPeO
KyJIBTYPHHUX pocauH crasia JseitmorueoM 3acHoBanoro O.H. Coxosios-
CHKHM CLITBCHKOTOCITOTIaPCHKOT0 IPYHTO3HABCTRA.
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Bcetyn

IpyHT € creruiuHIM IPUIOBEPXHEBHM IIPHPOJHUM YTBOPEHHSIM
3eMHOI cyIiri, ToO0TO Mae TIJIBKU MOMY OJHOMY IIpUTAMAaHHI OyI0BY, BJIac-
THBOCTI, ITUKJI PO3BUTKY, IPYHTOBO-EKOJIOTIUHI PEKUMU, BIJIMBAIOYN HA
SIK1, MOJKHA peryJIoBaTH (3MIHIOBATH, IOJIIHIITYBATH) KOHKPETHI BJIACTH-
BOCTI IPYHTIB.

PYHTH B PI3HHX JIAHOIIAQTHO-KJIIMATHUYHNX YMOBAX YTBOPHOIOTHCSI
IIiJ{ BIVIMBOM IPYHTOTBOPHUX IIPOLECIB, K1 OXOILIIOIOTEH IIPUIIOBEPXHEBY
TOBIILY TIOPiJI, TPyOM3HA SIKOI B PI3HUX IIPUPOTHUX YMOBAX OyBae Pi3HOIO
(manpurian, y Jlicocrery Yipainn Ha IMyXKHUX JIECOBAX HOPOAAx rymbu-
Ha IpyHTOBOI ToBIIN mepesBuirye 100 — 110 cm, a Ha IUIBHUX IOPOIAX
Joubacy — Bcworo 15 — 30 cm).

IIporecu rpyuTOreHedy ('pyHTOTBOPEHHS) IIOMITHO YPI3HOMAHITHIO-
IOTBCS 3aJI€XKHO BLJ BIUIMBY IPHPOJHOIO CEPE/JOBHINA Ta COLLAJIBHO-
€KOHOMIYHHUX YMHHUKIB. OcobsuBa (IIpoBigHA) POJIB TYT HAJIEKUTE K-
BUM OpraHiaMam, HacaMmepe] 3eJJeHUM POCIUHAM 1 MiKpoopraHiamawm,
3aBJISKU €KOCHCTEMHOMY (LIEHTPOBOMY) BILIUBY SIKHX JITOCEpHE Iiapc-
TBO IOPL 1 MiHepaJiB HEOIMIHHO IIEPETBOPIOETHCH B POIOUY IPYHTO-
cepy. Iin akTHBHO Ji€10 POCIUH-TIPOJYIEHTIB, TBAPUH-KOHCYMEHTIB,
MIKPOOPTaHI3MIB-PeyLIeHTIB BLIOYBAETECA aKyMyJIALIs IOKUBHUX pe-
YOBHH, 3TIMCHIOIOTHCS IPOIECH ITePETBOPEHHS PI3HUX OIOMeHHHX perll-
TOK, HEOCHHTe3y HOBHX CcTaOLILHUX 11034 010TOIO opraHquI/Ix PEeYOBHH,
B3a€MO/II OpraHivHAX 1 MIHEPAJIBHUX KOMIIOHEHTIB IDYHTY, yTBOPEHHsI
KOJIOI/[HUX Ta IHIIMX OPraHo-MiHepaJIBbHHX CHONYK. Poamairrs kiimaTis,
pociimH (3arasoMm 010TH), ITOPiM, pesIbedy 00YMOBIIIOIOTE 1 BEJIMKY PI3HO-
MAaHITHICTD IPYHTIB Ha 3emui. ['eorpadivni 3aKOHOMIPHOCTI IIHOTO PO3-
IOy BHUSBISIOTHECS B TOPH30HTAJIBHIN 1 BEPTUKAJILHIA 30HAJIBHOCTL
IPpyHTIB. 3MIHU K I'PYHTIB HA HEBEJIMKAX TEPUTOPISIX MOB'A3aHI1 3 BILIU-
BOM Ha I'PYHTOBUI KJIIMAT 1 POCJIMHHICTD (a OTiKe, 1 IPYHTOreHEe3) PesIbe-
dy, MaTepUHCHRUX TIOPi, YMOB 3BOJIOMKEHHS TOIIIO.

Mera i1 3aBmanms kypcy «I pyHTO3HABCTBO» BU3HAYAIOTHCS HOTO BaK-
JIABICTIO SIK OJHIiel 3 MeHTPAJIBHUX MPUPOTHUUNX TA ATPOHOMIUHUX JIHIC-
[UILIIH, AKA BUBYAE IPYHT P13HOILJIAHOBO:

> MeHETHYHO — IIOXOMIYKEeHHS CAMOCTIMHOIO IPHPOIHO-1CTOPHUYHOTO
TLJIa, KOMIIOHEHTY 1 J3epKaJja JaHamadgry;

> eKOJIOTIYHO — «reojmepMa» (B JiaT. geoderma — IIKIpa) IJIaHEeTH,
HAA3BUYANHO BILJIMBOBA HifcHrcTeMa 6ilocdepu, TOBKLILIA O 010TH;

> QrpOHOMIYHO — CEPEIOBHUINE JIsT KYJbTYPHUX POCJIMH, BHUPOIILY-
BaHHUX 3 METOI OTPUMAHHS CTA0LJIFHO BUCOKKX, JOOPOAKICHUX Ta €KOJIO-
TIYHO YHUCTHUX YPOIKaiB;

> @KOHOMIYHO — TOJIOBHUI 1 He3aMIHHUH 3acld CLIBCHKOTOCIIOAp-
CBKOI0 BUPOOHMIITBA (IPYHT € CKJIA/J0BOK0 YACTHHOW MOHATTS «3EMILD).

PYHTOSHABCTBO HUHI BUBYA€ThCA B YMOBAX aKTyaslisarlii poJ0BOIIb-
401, €KOJIOTIUHOI, JeMorpadideol Ta arpapHoi mpobyeM, KOHKPeTH30BAa-
HUX Yepes OKYJIbTYPIOBAHHS IPYHTIB, MIOBUIIEHHS 1X POMIOUOCTI, 0XOPO-
HY BII merpagaii Ta 3a0pyIHeHHs, palfloHaIbHe BUKOPUCTAHHSA, 3017Ib-
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IIEHHS BPOMKAMHOCTI CLIBCHKOTOCIIONAPCHKUX KYJIBTYP TapaHTOBAHOI
SIKOCT1 3 OQHOYACHUM 3MII[HEHHAM IIPUTAMAaHHOTO Olocdepl rpyHTOBO-
IIEeHOTHYHOTrO0 OiopoamairTa. Bommouac mocranu 3aBIaHHs IPOTHO3YBAH-
Hs 3MIH 3€MeJIbHUX PecypciB, IPYHTOBO-€KOJIOITYHOI0 MOHITOPHUHTY, ar-
POXIMIYHOIO OKYJILTYPIOBAHHSA IPYHTIB JOOpHUBAMU, 3MATHUMHU II0ABOITH-
IIOTPOITH BPOKAl BHUPOIIYBAHUX KYJIBTYP HPH CKOPOUYEHH] IIOCIBHHX
ILTOIL 03 3MEeHIIIEHHS BAJIOBUX 300P1B BPOKAIO.

CinbcbKe TOCTIONAPCTBO BIAPISHAIOTE B 1HITUX TaJIy3eil eKOHOMIKHU:

> TEPUTOPIAILHA BEJIMKOMACIITAOHICTE;

> Ha3BUYANHA 3aJIEKHICTD BiT HOTO/IHO- -KJIIMATHIHUX YMOB;

> BUKOPHCTAHHS KOCMIYHOI eHeprii COHLLH sIKa, TPAHCHOPMYIUUCH
Yy 3€JeHOMY JIMCTL PociuH y GloeHepriio, 1HINIOE (OTOCHHTE3 — YTBO-
PEHHSI OPTaHIYHUX PEYOBHH, y TOMY YHNCJII HANIIHHINIO! I/ JIOOUHA
Xap4uoBoI1 Hpoz[yrcuii

YuuHuku cmbcmcorocnonapcmcoro BnpOGHnuTBa TITKO nom-
JISAI0Th HA OPUHIIAIIOBO JBOEIMHI HPHUPOIHI 1 COIlaJIbHO-eKOHOMIUHI.
IIpupoganmu e pocauuau (ix BHpOILLYIOTB) IpyHTH (Ha HUX POCIMHU BHU-
POIIYIOTh, IX JIFOmguHA 00po0bJIsfe, Meslopye, YIo0pioe, ORyanypme) KJI1-
Mat (Bl JIOOUHY He 3aJIeKUTh, aJie BILIMBAE HA POCJIMHHU 1 CLIBCHKOI0C-
HoJapchbke BUPOOHUIITBO HEPIAKO BLAYYTHIIIE 34 IPYHTH: 3TyOHO — 3a-
MOPO3KAMH, IT0CYXO0I0; ITO3UTUBHO — CHITOM B3WMKY, JOIIAMH BJIITKY;
mpsaMo ¥ mMobIYHO, HacaMIlepen yepe3 IPYHT). Yci Il YMHHUKKA IIoHAaM-
TICHIIIIE IIOB’A3aHl Ml c000I0 1 OJHAKOBO 3HAYYII IJIs OTPUMAHHSI BPO-
skafo. Jlemo ymMoBHE BIIOKpEMJIEHHS TYT POJII IPYHTY € IILJIKOM CBIIO-
MMM — 4epes3 Horo yHIKaJbHY OJI Olocdepr IPHUPOTHY POMIOUICTD, IKA
MIIJIATa€ AHTPOIIONeHHINA KOPEKIIll 3a JOIIOMOIOK CyYaCHHX arpoTexHO-
JIOT1H.

IpyHTO3HABCTBO 3a0eamedye (paxiBLiB  [OTPIGHO0  IPYHTOBO-
€KOJIOTIYHOI 1HQOopMAaIlield Ip0 OJHe 3 HAMCYTTEBIIINX IPUPOIHO-
AHTPOIIOTEHHUX MOJI(PYHKIIIOHAIFHIUX YTBOPEHbD, IKEe HEeJIETKO OTHO3HAY-
HO BU3HAYUTH. TaKuM caMuM II0JI1(DYHKIIIOHAJIBHIM, CIIOPLIHEHuM (aJie
HEe CHHOHIMIYHKM) 3 IPYHTOM, € I mouarTa «3emirs». SEMJIA 3 Besmkol
JITEepH Mae KOCMIYHHUM 3MICT; reorpadiyHo 03HAYAE MOBEPXHIO 3eMJIi-
IJTAHEeTH 3 IPYHTAMU, JaHImadTaMu, OKeaHaM{, MOPSIMH, 03€paMH,
JIbOJOBHKAMU; €KOJIOIYHO — € HABKOJIUIIHIM CepeIOoBUINEM IJid 010TH
(rpyHTo Hl,urpyHTﬂ atmocdepa, rimpocdepa, 6iloreoreHo3u), HAUBILIU-
posimmomw i3 migcucreM BIOCOEPU. 3emis, sk saranpuuii (y TOMy 4u-
CJIl CLIBCHKOIOCIOMAPCHLKMI) 3aci0 BHPOOHMIITBA, €. a) IIPOCTOPOBO 00-
MeKeHOI0, ajie 6) HEOOMEIKeHOI y HpOI[yRTI/IBHOCTl (pomoqocn rpyHTy)
Mae B) IOCTIMHICTD MICII POSTAIIYBAHHS 1 € T) He3aMIHHOW; €KOCOLIia-
JILHO 3eMJIS € KOMQOPTHUM MlcueM IPOKUBAHHS, 0a3MCOM yCIX HAPOI-
HOTOCTIOIAPCBKUX Tally3ei 1 comiocepn; rocmomapcbre TIIyMadeHHsI
BOauae B 3emuri MaTeplaJIbHy cyOcTaHIILIo, 30cepe/KeHy B MHOHATTI «3e-
MeJIbHI pecypcm», opraHlaaumHo KOHKPETH30BAHI B IIE€BHIMH, JIepKABHO
BU3HAYEHIN, CHCTeMl 3eMJIEKOPHCTYBAHHSA — IIe «3eMeJIbH1 YT,
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Bcetyn

«3emesbHl quIaHEm, «3emuni IICII, epmepchbkux, IHIIMX TOCIIONAPCTBY,
JIJIs AKUX 3eMJIST € MiciieM Ta cdeporo IIpoIiecy IIparil, IpeaMeToM 1 3Ha-
panmam mpairl (ocTaHHI gBa aTpUOyTH BJIACTUBIL JIMAIIME CLIBCHKOTOCIIO-
IapChbKOMY BHpO6HHuTBy) 3emusg e Martip'io, HepIIuM IIOPATHHUKOM 1
IIapTHEPOM HIO,I[I/IHI/I y CHlBlCHyBaHHl 3 blocdeporo; FOPUJIITIHO mepenba-
YaeThCS HASIBHICTH y 3emunl Ii KOHKPETHOTO BJIACHUKA (y p13H1/1x JIepiKa-
BaX y3aKOHEHO pi3Hl (popMHU 3eMJIEBOJIOMIHHSA 1 MepeayciM IIpUBaTHA #
JepsKaBHA); 3eMJII0 HAa3WBAOTH «cybcTparom» (Binm Jiar. substratum —
MHiJCTHJIKA, OCHOBA) B TEXHOJIOTISIX 3aKPHUTOr0 IPYHTY, IIPU PEKyJIbTHBA-
i1 HICIISITPOMUCIIOBUX 3EMEJIb.

I'mubokl rpyHTOBO-eKOJIOTIUHI 3HAHHS € 0a30BUMH JIS (PaxiBIIiB-
arpapiis, Iepej SIKMMH CTOITh BIUHA IIPo0JIeMa — 301JILIIEHHS BaJIOBUX
300piB POCIMHHUIILKOI TA IIOB’S3aHOI 3 HEl TBAPWHHUIILKOI ITPOYKIN
HA ILISXaX AKTUBHOTO, PAaI[lOHAJIBHOTO, EKOJOTIYHO OpPI€HTOBAHOTO,
OCBSYEHOTO MYIPICTI0O HAPOIHUX TPAJUIIIHN 3€MJIEKOPUCTYBAHH.



ICTOPIA TA METOOOJOTISA FIPYHTO3HABCTBA

Icropiss BUHUMKHEHHA HAYKH PO I'PYHT € IKABOK Ta II0BYAJIHHOIO.
Bona craBuTh mepen HOIIKTIMBUM CTYOEHTOM BEJIMKY KLIBKICTH 3aIlH-
Taub. OgHuM 3 HEX € «3amisaedHs» Ha 7000 pokiB camol IosBH Iriel Ha-
yru. Ilapamokxc y Tomy, I0 icTOpis IPYHTO3HABCTBA CIIPECOBAHA B
ocrauHl 120 — 140 pokiB 1 CTOITH HA MIITHOMY (DYHIAMEHTI IIEPIIUX YSIB-
JIEHB IIPO POJTIOUMI Iap IPYHTY, OTPUMAHUX Il 34 YaciB HpayKpaiHch-
Kol TpuniHLCLKoi eTHOKYJILTYPH, IIyMEPCHKOI, erUIIeTChKOI, NaBHbOKH-
TaAMCBHKOI, IHL[II/ICLKOI AHTHUYHOI (Fpeum Puwm), KYJIbTyPH 1HKIB y Measo-
aMepHuIll Ta 1HIMUX TPYIapiB, AK1 31orajiasmcs B eHeoJiTl (MiJHHUH BIK,
4 — 3 THC. POKIB JI0 H.€.) OCBOIOBATH IJIMHHI 3€MJI1 JIJIs BUPOILyBaHHS
KOPUCHUX KYJIBTYP.

Iarepec mo semuteorinamx pobiT y 3aximHii €Bpori 0COOIHUBO IIiTBU-
muBca 3 cepemun XVIIcer., a me Oumeme y XVIIIcr. saBmaru
OypXJIMBOMY PO3BUTKOBI ITPOMMCJIOBOCTI, KOJIM IIOYAJIM PO3POCTATHCS
MiCTa, K1 IIOIVIMHAJIHW Hemaji OLIbIle IIPOIOBOJIBUYMX TOBAPIB Ta CHPO-
Bunu. lle BuCyHyJI0 TIp0o0IEMY HIIABUIEHHS POIIOYOCT] IPYHTIB HA Iep-
i mmoauminii. Yinesam Ilerri 8 1652 p. (emoxa B. Xmenbauipkoro B YEpai-
H1) 3a 3aBgaHHaM KpomBeis saliicHMB 00k 3eMesib Ipaadmli, ckiias
KapTy 3eMeJIbHUX MAachBIB 1 oiryosikyBaB kuury «llomiTruma apudgme-
THUKa» 31 3HamMeHUTUM adopusm: «IIparss — 6aTbko 6araTcTea, 3eMJIsT —
ttoro maTw». BiH Ha/laBaB IPYHTY BEJIMYE3HOTO 3HAYEHHS 1 BUCYHYB 171€10
M0ro BapTICHOI OLIIHKM, 31CTABJIEHOI 3 IIPAIlel0 3eMIepoda.

Apmam CwmiT — IIOTIaHACHLEMM €KOHOMICT, ijtocod, IpeacTaBHUK
KJIACUYHOI TOoJIITeKoHOMIT, i1eosior MaHydaKTypHOI Oypikyasii — B KHU-
31 «JlocomimsxeHHs IIPo MPUPOAY Ta IMPUYHHY OaraTcTsBa Hapomis» (1776)
Y3aKOHHUB IIOPSI 3 IIpalleld €KOHOMIYHY POJIb 3POCTAIYO0l POIIOYOCTI
rpyuriB. Y @Opanmii exonomict Aua Pobep Kaxr Twopro (Turgot, 1727 —
1781) BusHaB 3eMJIePOOCTBO ICTHUHHUM IIEPIIOIKepesIoM baraTcrsa JIio-
Jlefl, TIOB’sI3aB 3e€MeJIbHY PeHTy (HeTPYIOBHH I0XI1) BUHATKOBO 3 PO-
IIOYICTIO I'PYHTY 1 BIlepliie copMyJIIOBAB 3aKOH CIIQAAI0Y0l POIIOYOCTL
IPYHTY.

Amnrmiiceruit ekoromict T.P. Maneryc (1766 — 1834) cdhopmysoBas
OPUPOTHUN 3aKOH HAPOJOHACEJIEHHS Ta IIOCTYJIAT IIPO Aa0COIITHUMI
HAJIUINOK JIOAed AK MPUYHHY iX 3JIMIeHHOr0 1ICHYBAHHS, 3a0YaTKY-
BABIIK IIUM JIUCKYCIif0, IKa He Blryxae 10 Hamwux guiB. CydacHi IporHo-
3u PumcbKoro kayOy IMATBEpOMJIM IMOBIPHICTE HeIaIeKoro (iHaIy Cy-
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YacHOI IIMBLII3AIlll, AKIIO I'PYHTOBO-EKOJIOTIYHI KOMIIOHEHTH BHPOOHU-
IITBA JerpaayBaTUMYTh.

Ha mouatry XIX ct. A. Teep cdopmyrioBaB T€opio I'yMyCOBOIO KHB-
JIEHHS POCJIMH, aKka nporpuMasiaca no noasu kauru 0. JIioixa «Ximisg B
TONATKY J10 3emiepobcTBa Ta (Pi310JI0TII POC/IHD, Te OyJI0 BHKJIAIIEHO
TEOpil0 MIHEPAJIbHOIO KHBJICHHS POCIHH 1 3aIIpOIIOHOBAHO BHECEHHs
IITYYHUX T00puB (pocopHMX 1 KATIMHUX) OIS HIIBUIIEHHS BPOsKATHO-
CTl BUPOIIYBAHNUX KyJIbTYp (BHECEHHS a30Ty TOIL Ie He PEeKOMEeH/yBa-
JIOCB). Haponunaca HoBa Hayka — aI‘pOKy.IIbTprIMIH IPUXUIEHUKN
arol momursaiau morssau FO. JIibixa Ha IpyHT AK 1HepTHHI cybeTpar, 00-
MekeHui opHuM Immapom. IlapamensHo 3 mum arporeosioru (@. @amry,
T'. Beperuar, @. PixtrodeH Ta 1H.) BBAKAIN I'PYHT 3€MJIMCTOI0 CYMIIIIKOO
TeOoJIOTIYHNX IIOPlM, He IOMIYAIYM CAMOCTIMHICTI #oro po3BuTKy. He
BIIKPUJIACS TOJ] 11 OYEBHIHA ICTHHA 1 BUIATHOMY HIMEIILKOMY reorpa-
dy O. I'ymbGosbTy.

Icropuuro Hayka ImIpo IPyHT 3apoauiiacs Ha IMIMPOKUX TepeHax Po-
CI¥iChbKOI 1MITepii, e IPyHTH JOCTIIKyBau e 3 yaciB KuiBcbkoi Pycu-
Vipaiuu. Buroku mMiHHUX 3HAHB IIPO I'PYHTH 1 POCIUHHICTE, 310paHux Ha
momeHT ermoxu fApocnasa Mymporo, caraoTrs y CUBY JaBHUHY IIPagaBHIX
Cridii 1 Tpumisas. Bucoka semiepobcbka KyabTypa ITAX €THOCIB, iX I10-
TAT 0 OOJIIKY 3eMeJIbHMX (POHOIB IJIs OIOJATKYBAHHS TA BIMCHKOBOI
HOBMHHOCTI HAIaBAJIX IIOCTIMHOIO IIOINTOBXY IIUM 3HaHHAM. ¥ «lluciie-
Bux kumurax» XV — XVII cT. peresbHO BpaxoByBaJIUCA JIICH, JIYKH, 0OJIO-
Ta, plLIa (mobpa, cepeHs, morama, JIyske morama). 3JieT HAyKOBOI IyM-
ku B Pocificbkiil iMIIepii, 0 CKJIAIy KOl BXOAMJIA B TOH 4yac YKpaiHa, B
XVIII cr. 6y aymoBienwmii crBopeHHsaM Axamemii Hayx y CaHikr-
IlerepOypai, BimkpuTTaM yHiBepcuTeTiB vy Mocksi, Xapkosi, Kuesi, iH-
mImx MicTax, mouyaTtkoM pobotu (1765) BiIbHOIO €eKOHOMIYHOTO TOBAPUCT-
Ba (B mepskaBax 3aximHol €Bpomny Takl ToBapucTBa crBopeHo Ha 10 — 40
POKIB paHiIIe).

VY naBuHI HAyKOBUX IIyOJIIKAIli YilJbHE MICIIe II0CiJAal0Th TBOPHU BU-
maTtHuxX BiTunsHaHux arponomis: .M. Komosa, M.I. Adonina, A.T. BoJo-
toBa (350 Tomis), B.H. TaTummesa, 1HIINX aBTOPIB, YMi AarpoeKOHOMIUHI
HOpaau MO0 A0AMIMBOrO BUKOPHMCTAHHS BCIX 3eMeJIb 1 KOHKPETHI pe-
KOMeHAIll IMoJ0 3aCTOCYBAHHS IIOIEJIy, TIICy, BallHa, IIePEerHon Ta
IHIUX T00OpWB HAGATATO BUIIEPEIUIN 3aX1THOEBPOIEHCHKUX ATPOKYJIb-
TypxiMiKiB, arporeoJiori, reorpadgis. Ha mouatky 50-x pokiB BuxoBa-
"Henb Kwueso-Morunancerol axamemii M.B. JlomonocoB y xmu3i «IIpo
miapy 3eMHI» BUCJIOBUB IIEPIl HPABUJIbHI 3[OTaAKU IIPO ITOXOMKEHHS
YOPHO3EMIB, TOP(OBHII, 32COJIEHHX Ta 1HIINX I'PYHTIB.

Hayxose rpyHTO3HaBCTBO 6yﬂo CTBOPEHO 3aBJAKHU LALLM B.B. I[o-
KydaeBa (1846 — 1903). Moro misurbHicTs 36irmacs 3 KamTamsameIo
CLIIBCHKOTO TOCIIOTApPCTBA Itapchbkoi Pocli, ska craBaja MisKHAPOIHHM
J1JIEPpOM B €KCIIOPTI ToBapHOoro depHa. Came IIMM Ta PEBOJIIOIIMHOI pe-
dopmairiero 1861 p. (ckacyBaHHS KPIIIOCHOTO IIPaBa) IIOSCHIOETHCS 3aIli-
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KaBJIEHICTh HOBUX 3€MCBHKMX 1HCTUTYITIM Yy BUBYEHHI I'PYHTIB 3€PHOBUX
perioHiB, ge B 1876 p. movyasia IpalffoBATH CIIEI[laJbHa KOMICIiS, 0U0JIIO-
Bana B.B. Jlokyuaesum. I1i poboTu, mpodinancoBaui BiibaumM eKoHOMI-
YHUM TOBAPHUCTBOM, IOCIPHUSIIN BUXOAYy y cBIT y 1883 p. momHorpadii
«Pycckuit yepHO3emM», me OyJIO POSKPHUTO 3aKOHOMIPHOCTI IIOXOIKEHHS
YOPHO3€eMIB, OIIMCAHO IX BJIACTHUBOCTI, reorpadiio, 3B’s130K 3 (pITOIIEH03a-
MU, BUKJIAAEHO abCOJIIOTHO HOBI IOTJIAAY HA IPYHTH SK CAMOCTIHHI IPH-
POIHO-icTOpHMYHI TLIa. 1883 pik 3aI0YaTKyBAB HAPOIKEHHS MeHeTHYHO-
ro rpyHTo3HaBcrBa. Y momaJsbiromy B.B. Jlokydaes chopmynoBas 3akoH
HPUPOIHOI 30HAJIBHOCTI, OB'A3aB 3 HUM 30HAJBHI OCOOJIMBOCTI CLIBCH-
KOTOCIIO[aPChKOr0 BUPOOHUIITBA, BUBYNB IIPUYNHY IIOSABU IOCYX, PO3PO-
OuB crocobu OOPOTHOM 3 HElo, CHCTEeMY HMPOTHEePO3INHUX 3aX0/IIB, peasli-
3yBaB IX y HaTypi, crBopuB Ha Bomoxiiax Kam'ssmoro Cremy Ta y Besu-
KoMy AHazmoii cBol 3HAMEHHUT] «TOKyYaeBChKlI 0ACTIOHM» — JIICOCMYTH.
Hayxosuit mogsur B.B. loky4uaeBa 0yJsi0 yBIYHEHO TUTYJIOM (PyHIATOPA
TeHEeTUYHOTO IPYHTO3HABCTRA.

II.A. Kocruues (1845 — 1895) mapaJesnnsHo 1 HeaasnexHo Big B.B. Jo-
Ky4yaeBa BHUBYAB IPYHT SAK JPKEPEJIO KUBJIEHHS POCJIHH, 3aKJIAB OCHOBU
010JIOTTIHOTO HAIpPsMY B IPYHTO3HABCTBI, CTAB 3aCHOBHHKOM HMOI0 arpo-
HOMIYHOI TLJIKH, HmTpI/IMaHm y Hpansx B.P. Binesamca, O.H. Corosios-
CBKOTO, IXHIX YYHIB 1 ITOCJTIJOBHUKIB.

M.M. Cubipies (1860 — 1900), yuens, mocimoBuuk 1 Kosera B.B. Jlo-
Ky4aeBa, O4oJIoBaB 3 1894 p. 1m0 KIHIMA KMTTS IIEPILy B CBITI Kadempy
IPYHTO3HABCTBA, CTBOpeny 3 imimarusu B.B. Jlokyuaesa 8 HoBo-Austekcan-
PIfCBKOMY 1HCTHUTYTI CLIBCHKOIO TOCIIOAAPCTBA Ta JIICIBHUITBA (HUHI Xap-
kiBcekuit HAY imeni B.B. JloxyuaeBa). Bium cucrematmayBas 1 po3BUBAB
H0T0 BUEHHS IIPO IPYHTH, KIacudiKyBaB IX Ha 30HAJIbHI, IHTPA30HAJIBHI Ta
a30HAJIbHI, BUOaB mepinii mapydank «[lousosegerme» (1900).

K. . T'miuka (1867 — 1927), npyruii 3aBiayBav JOKy4YaeBCbKOI Kadem-
pH, KepyBaB JOCIKeHHIMU MeHe3ucy, reorpadil Ta Kiaacudikarii 1py-
uTiB y nepiox Cromumucekux pedopm 1906 — 1912 pp. (excremuirii Ile-
pecesIeHChbKOT0 TOBAPHWCTBA), HAIMCAB MAPYYHUK 3 IPYHTO3HABCTEA,
AKUAN BUTPUMAB IIICTh BUJAHb, y TOMY YMCJi aHIUIiHCchKO0 MoBoK. CTaB
IepIIuM aKaIeMIKoM-IpyHTo3HaBIeM. Moro iM'a mprcBoero Boporessn-
KOMy arpapHoMy yHiBepcurery B Pocii.

K.K. T'egpoites (1872 — 1932) CTBOPUB dbyHIameHTaIbHE BUEHHS IIPO
IPYHTOBI KOJIOIAM Ta BOUPHY 3JaTHICTE IPYHTY, PO3POOUE TEOPi) 1 Ipak-
TUKY XIMIYHOI MeJiopamii IpyHTIB (BAIIHYBAHH, FiICYBAHH). Horo me-
TOAY XIMIYHHX aHAJI3IB IPYHTIB BUKOPUCTOBYIOTh B QHAJITUYHINA Ipak-
THIII # Joci.

B.P. Binpsamc (1863 — 1939) po3poOMB BUEHHS PO €IWUHUI IPYHTO-
TBOPHUM IIPOIleC, OQHUM 3 IIEPIINX II0YaB BUBYATH IPYHT He JIHIIE SK
OPUPOIHE TLIO, 4 ¥ K HAJJICHUM IPUPOIHOI POIIOUICTIO 3acl0 ClIbCH-
KOTOCIIOAPCHKOT0 BUPOOHUIITBA. UlIbHE Miclle y IPYHTOTeHe3l (IpyHTo-
TBOPHOMY IIPOIIeCi) BIH BIABOAUB OlOJIOIYHMM YHHHHUKAM, IIEPeayCciM poc-
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B.B. lokxyuaen M.M. Cubipues
1846 — 1903 1860 — 1900

JIMHHOCTI Ta MiKpoopraHisMam. BiH cdopMysIioBaB KOHIIEIIN MAaJioro
(biosTOTIYHOT0) Ta BEJIMKOTO (T€0JIOTIYHOT0) Kpyroobiry pedoBUH, Oarato
M IUTIIHO eKCIIEPMMEHTYBAB 3 OPTaHIYHHMH PEeYOBHHAMU IPYHTY, 3a-
HPOBAIWB Y IPYHTO3HABCTBO JII3MMETPHYHI METOAU mocimxkernb. Cumo-
HIMOM POJIIOYOTO TPYHTY JJIsI HBOTO OYB IPYHT 3 TPYIKYBaTO-3€PHUCTOIO
CTPYKTYPOI0, CTBOPIOBAHOIO IiJT Yac JIEPHOBOTO MPOIIECY Ta BIATBOPIOBA-
HOI B OpHHUX IPYHTaX MpPHA TPABOIUIBHUX CIBO3MIHAX. AKameMik
B.B. Binbsamc 3a/IMIINE SICKPaBUE CJII Y CIOPLIHEHUX 3 IPYHTO3HABCT-
BOM TaJIy3sX 3eMJIepo0CTBA, Te000TaHIKY, a TAKOMK 3aCHYBAB JIYKIBHUII-
TBO 1 JIYKO3HABCTBO.

O.H. CoxosoBchbruit (1884 — 1959), po3moyaBiiv CBOIO HAYKOBY JIisi-
JIbHICTE y nabopartopisx B.P. Bimbsmca Ta itoro omomeHTa — 3aCHOB-
HuKa BiTumaHAHOI arpoximii JI.M. [Ipauumaikosa, mpuisguts 3 Mock-
B 10 XapKoBa, CTae 3aBlayBaueM JIOKyUYaeBCHbKOI Kadeapu IpyHTO-
aHascTBa (1924 — 1959), ne npamosanu I'.I". Maxos, B.I. Kpoxoc ta iH.,
a motim perropoMm Xapkisckbkoro CIT (3 2002 p. — Xapkiscwruit HAY
im. B.B. Jloxyuaera). CTaHOBIIEHHS Ta PO3BUTOK ClJIBCHKOTOCIOIAPCHKO-
ro (arpoHOMIYHOI0) I'PYHTO3HABCTBA BAMKKO YSIBUTH 0e3 HMOro HAyKOBUX
p03p060R ITapanensuo 3 K.K. I'egpoiitiem Bix HJIi,ZI;HO aocnimRyBaB KO-
JIOIZM Ta CTPYKTYPY IPYHTY, #0ro (hi3uyHi Ta (i3uKo-XIMIYHI BIACTHBOC-
Ti, AMHAMIKY TYMyCy 3aJIeKHO Bl OOMIHHO IOIVIMHYTHX KaTioHIB. Bin
Po3po0HB BIIMIHHY Bl JIOKY4a€BCHKOI 1H/IEKCALIII0 IPYHTOBUX TOPH30H-
TiB, 3QJIMIINB ACKPABUH CJIif y Kiaacudikaiii Ta kKaprorpadyBaHHi IpyH-
TiB, y TPAKTyBaHHI iX 3acoJieHHs, B Teopil Jiecorenesdy («mapamoxrc Coxo-
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K. . IN'miaka 0.H. Coxonoschruii
1867 — 1927 1884 — 1959

JIOBCLKOI‘O») B XiMiuHii Memopauu rpyHTlB IX KOJIOIOHO-XIMIUHIA Tex-
HOJIOTI, IIOCTIAHO 3anpOBa,u;myBaHm y cumcmcorocnonapcr,rce BUPOOHM-
IITBO. Heoummwozo Oyna opradisallid HMM Ta KEepIBHUIITBO OararbMa
IPOrPAMHUMH JOCTIFKEeHHAMHE, 3aCHYBAHHS HAYKOBHX J1abopaTopiil Ta
HAYKOBO-IOCIIIHUX ycraHoB. Hamonansuuii Haykosuii mentp IIA YVAAH
HasBauo iMam O.H. CoxosoBebkoro. Cepen #oro y4YHIB 1 HOCIIIIOBHU-
KiB — mpodecopu, moxropu Hayk O.M. I'pumuenxo, H.B. Bepmanmep,
O.M. Mosxeitrko, A.®@. Aposenro, I'"M. Cam0yp; mpodecopu M.K. Kpym-
cokuii, I'.C. I'punsb, B.JI. Kucins, morteatr H.B. IlyGoBchka Ta iH.
IcToTHMIT BHECOK y PO3BHTOK IPYHTO3HABCTBA BHECIH IIpodecopu
I1.C. KocoBuu, A.A. Apunos, C.C. Heycrpyes, JI.I.IIpacosos, B.B. ITosu-
woB, JI.M. IIpauumaikos, 1.B. Topiu, a tako:x C.II. Kpaskos, C.0O. 3a-
xapos, P.C. Inpin, .M. Autunos-Kaparaes, O.A. Pone, K.II. I'opirenis,
H.II. Pemisos, J.I'. Binencermit, M.M. Posos, O.M. IsaroBa. Arpodisu-
YHl 1 MeJIOPaTHUBHI BJacTUBOCTI IpyHTIB mociaimryBaau H.A. Kauwun-
cekmii, A.JI. Bopouiu Ta in. Oco61B0O IIOMITHOIO 0yJia II0CTATh IIpodeco-
pa B.A. Kosmu, sakwumit morimbms OloreoxiMmiuHy koHiemnmiio B.I. Bep-
HAJCBLKOrO 1010 61l0reoxiMii 'pyHTOBOro HOKpPHUBY. Jlo 11boro & psamy Ha-
nesxkaTh kaacuuHl HapoOkm axagemika L.II. I'epacumora, mpodecopir
C.B. 3ouna, B.M. @®pignanna, B.O. Tapryasana, T.B. Typcinoi, Hayko-
BiiB «llouBennoro mucturyra um. B.B. Jlokyuaesa» — M.M. Pososa,
M.M. Kononosoi, M.I. I'opoyrosa, I.A. CoxosioBa, mpodecopa B.P. Bo-
nobyeBa (Asepbaiimkam), axagemika S1.H. Ileiie (JIatsisg), @.f. I'as-
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I'.T". Maxos O.M. I'punuenko
1886 — 1952 1904 1998

puwtora (Pocros-ma-Iomny), IL.I. Anepixina, B.I1. Axtupriesa (Bopome:x),
JLIO. Peitarama (Ectonis), T.®. Ypymanze (I'pysisa), I.A. Kpymenikosa
(Monpasisa), A.H. Adanacresa, T.H. Kynakoscrroi (Bliopycist), BueHux
TumipsizeBcbkol  clabecbKorocmomapebkoi  aramemii —  C.II. Apxora,
I.C. Kaypuuesa, M.IL. Ilanosa, I.IIL. I'peuina; Jlewinrpaacbkoro arpo-
yuiBepcurery — JI.M. Onercaumaposoi, 0.0. Koporrora, B.H. €dimosa,
I.M. Joncerux; Husxeroponcskxoro CI'l — B.O. Hikitina. OcobiuBo Bu-
3HAYHI JOCIPKEHHS IPYHTIB 3MIMCHUJIM BUEHl IPYHTO3HABYOIO TA I'€0-
rpacdiunoro daxyaprerie MJIY im. M.B. Jlomomocora (B.A. Kosna,
B.I'. Pozamos, €.A. Imurpien, I'.B.lobposoabcernii, J.C. Opios,
C.A. Illo6a, T.O. Coxonona, A.lL Ilepensman, M.A. I';tazoBecbka Ta im.).
OyHaaMeHTaIbHUM BHECOK Y IPYHTO3HABCTBO 3poouB yuenb B.B. Jloky-
yaesa akagemik .M. Buconpkuii, unim iM'sm Haszsauo YrpHJII micis-
HUIITBA Ta arpoJicomesnioparii (Xapkie). Bian 0ys He Jiuiite 'pyHTO3HAB-
eM, a ¥ reo0OTAHIKOM, JIICIBHHKOM (3aBiayBaB Kadeapoio JIiCIBHUIITBA
B Xapkiscbromy CI'T), arposticomestiopaTopom, IPOIOBKHUB CIIPABY CBOTO
BUMTEJIS IIOHO0 CTEIIOBOIO JIICOHACAIKEHH. Y IIbOMY K PSAMY CTOITH 1M's
A.A. IamainbcbKOro.

Vpiseus 3 B.B. JlokyuaeBum migHIMAeThCS BeJleTeHChKA (irypa aka-
nmemika B.1. Beprancekoro, mepimoro [IpesumenTa Yrpaincbkol akamgemii
Hayk, QpyHnaTopa Maie 30 HOBUX Hayk IIpo 3eMuIo, — cepes Hux Glo-
reoxiMisi Ta BUEHHS IIPO 61ocd)epy (6ioccpepouiorist) mpuHECTH HOMY CBi-
TOBY cjaaBy. PoamouaBimu CBifi HAYKOBHH IIAX B eKCIETUITISAX
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P

O.M. Mo:xeitko M.K. Kpyncexuit
1902 - 1986 1903 — 1986

B.B. Jlokyuaesa, B.1. Bepuaacbkuii cTBepAUB IIOTIM KOCMIYHUMN TIOTJISI
Ha IpyHT AK Oloccepre (bioreoxiMivHe) yTBOPEHHS, YPIBHSB 3a MacCIITa0-
HICTI0O aHTPOIIOTeHHUM YTUCK JIAaHAMaQTIB 3 Ji€0 TeOTUHAMIYHAX IIPO-
1IeciB.

Baromwuit BHecok y mayky mpo rpyuT 3pobmim reoximikm O.€. Dep-
cvan 1 O. logpammiar, mikpo6iosioru JI. ITactep Ta I.1. Meunikog, XimMik
J1.I. MeuneseeB (aBTOp HEPIOAMYHOIO 3aKOHY XIMIYHHX €JIEMEHTIB), (i-
siosor K.A. TumipsizeB (kKocMiuHA poJib (POTOCHHTE3Y), ATrPOXIMIKK
J.M. IIpaaumuirkos, O.I. dymeukin, O.B. Ilerepbyprebkmii, KiaimMarTo-
sor-reosior A. Berenep («apetidp koHTHHEHTIB», a00 TEKTOHIKA JiTocdep-
HUX IJIUT) Ta 6araro iHIIUX HTPEeICTABHUKIB CYMIKHUX 3 IPYHTO3HABCT-
BOM HAYK.

I.A. KpyIieHHIKOB YMOBHO BH/JISIE JECATH €TAIIB 1CTOPUYHOTO PO3-
BUTKY IDyHTO3HABCTBA B PAMKAX JOMOKYIA€BCHKOIO, TOKYIa€eBCHKOIO Ta
MICJIATOKYYaE€BCHKOr0 IepioniB. BoHu xapakTepHi 1 1Jis PO3BUTKY IPYH-
TO3HABCTBA B Y KpAaiHi.

3 1848 p. posmovaJsiocs 30upaHHA BiJOMOCTEH IIPo reorpadio IpyHTIB
1 cTaH CLIBCHKOTO TOCIIOapCTBA M criamauus «['ocmogapebroro ata-
cy Pocii». ¥ 1851 — 1853 pp. exonomicr-riaimatosior K.C. Becesnoscbruii
CKJIAB IIepIly Kapry IpyHTIB E€Espomeiicbkol Pocii y wmacmrrabi
1:8 400 000 (200 Bepct y mroiimi), il BigpemaroBaHuil BaplaHT 0yJIO IIe-
peBumano y 1857 p. B «Arsaci €eporeicbkoi Pocii», a 1869 p. — yTou-
Heno. Ili HeTouHi, NTPUMITHBHI KapTH BCe K BiIoOpa:KyBaIn
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\

I'.C. I'puns B.A. Kucinse
1904 — 1975 1916 - 1981

HANTOJIOBHIII 0COOJIMBOCTI IPYHTIB KOMKHOI MICIIE@BOCTI: YOPHO3€M, IJIU-
HY pisHHX KOJIBOplB HICOK, CYTJIMHOK 1 CYIIICOK, MyJI, COJIOHYAK, TYH/IPH,
Oostora, KaM'aHHCTI MiciteBocTi. He BHITamkoBo, IO came BOHU CTAJIU
OCHOBOIO JIJIA BCiX HacTynHuX rpyutoBux kapt (kaptu @.I. Pympexta —
1866 p.; Binbcona — 1869 p.; B.I. Hacmascwroro, axuit y 1873 — 1879 pp.
pasom 3 moJsiogum B.B. JlokyuyaeBuM BumaB KapTy IPYHTIB €BPOIIEHCHKOI
Pocii (60 Beper y mroiimi). Jleremma octanubol posmmpuiiacsa 3 8 mo 32
YMOBHHUX II03HAYEHb PI3HHX I'PYHTIB: YOpHO3eM po3,uineH0 HA nimaHI/Iﬁ
cymmaHpm CYTJIMHKOBUH, IVIMHUCTHI, Bnmnem m,u30J11/1 cipi (mepe-
XITHI 10 YOpHO3EMY) 3eMJIl, YOPHO3EMHU TYYHI Ta BAITHAKOBI, COJIOHYAKK
TOIIO. YCIIX Irel KapTu 6yB Ha,usBanHHo BeaukuM. Y 1873 p. BoHa
€KCIIOHYBaJIach y PYKOIIMCHOMY BapiaHTI Ha BuCTaBIl y Bimgwi, a B
1879 p. (micisa cmepri Yacnascbkoro) OyJsia BHOaHA 3 IIOACHIOBAJILHIM
texcroMm B.B. Jlokyuaesa.

JlikBimairia kpimocHoro mmpasa B Pocii 1861 p. cupusiyia HapOIKeHHIO
HOBOTO IT0Ped)OpMEHOTO CLIIBCHKOI0 T'OCIIOAAPCTBA, STKEe IBUIKO BIIUYJIO
moTpedy B arpOHOMIYHHX XaPAKTEPUCTUKAX IITEHHYHUX» YOPHO3EMIB
Pocii. Ile copusizio posxBity B 70-TI poOKM HAYKOBOI JJiSLJIBHOCTL
B.B. JlokyuaeBa. Yupomossxk 1877 — 1881 pp. BiH BUBYAE YOPHO3IEMU —
Hatpommouinn rpyatH ceity. L1 mocmimkenus dinancye BiiabHe exoHo-
MIYHE TOBAPUCTBO, sIKe MOJIOBHUM 3aBIAHHSIM CTABIJIO PO3BUTOK 3€MJIe-
pobcTBa, HacaMiepen — 30LIBIIEHHS BHUPOOHMIITBA IIIIEHUIl HA eKC-
OPT, HAHECEeHHs Ha KapTH KpalluX IJIA Il KyJbTypu 3emesib. JificHo
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B.I. Bepuanceskuit A.®. dposenko
1863 — 1945 1913 — 1982

HAyKOBe II3HAHHS I'PYHTOBOrO HMOKPHBY YEKpaiHu y ckiami Pociiicbkol
imrepii posmouasocs 3 KiaacuuHmx ngocaimkerd B.B. loxkyuaesa. Ilpa-
IHoI4n Hapj KHUroo «Pycckmii depHO3eM», BIH MaHAPYBaB CTeIlaMH
Vikpainu, a B 1888 — 1889 pp. 3aificHUB CyI[JIbHE 00CTE/KEHHS IDYHTIB
ITosnraBchkol rybepHil 1 HA TeHETHYHUX 3aCaTaX CKJIAB JEeCATUBEPCTOBY
IPYHTOBY KapTy 3 16-Ma ToMaMu MHOSICHIOBAJIBHOTO TekcTy. Llum OyJio
3aII0YaTKOBAHO IIPOBEIEHHS 3€MCTBAMHU BEJIMKUX 3€MJICOIIHHUX PoOIT HA
BeJIMYE3HMX IIpocropax €spomeiicbkoi Pocii. Ympomosx 1895 — 1903 pp.
(e 3a sxurTa B.B. JlokyuaeBa) Taki poboru Oyso mposemero (kpim Hu-
sxeropojcbkoi 1 ITosrraBepkoi excnenuitiin B.B. Ifokyuaesa) y 13 3emchbrux
rybepHisgx, a y 1903 — 1914 pp. — Bixe y 28 ry0epHCBKUX 3€MCTBaX, Y
Tomy uwmcyl y MockoBebkiit, CapatoBebkiit, Camapcbkii, TamO0oBChKI# Ta
IHIIUX TyOepHISX M KepIBHHUIITBOM IPYHTO3HABINB IOKY4YaeBCHKOI
ko (M.O. Jimo, IT.A. Bem’ aruemcrrnii, C.O. 3axapos, O.1. Beaconos
Ta iH.).

Cruamasmess moBiToBl kaptu y Macmrabl 1:126 000 1 rybepHCBHKI
IpyHTOBI Kaptu y Macirradi 1 : 420 000. ¥V meskax Yrpaiuwm Ha TOH dac
IPYHTOBI OOCTEKEHHS IIPOBAUJINCA B TAKUX T'yOepHIisax: UepHIriBchbKa
(1903 — 1911 pp. — B.B. Ilonunos, K.I'. Binoycos, mpodecop M.O. Ji-
Mo — 1910 — 1914 pp.); Taspiticerka (M.K. Kiemiuin, C. ®emopoBcbKuii),
Karepunocmascora (1906 — 1913 pp. — B.B. Kypunos), Kuiscbra
(1916 p. — H.I. ®nopogr), y CrapobiibchbkoMy II0BITI XapKIBCHKOI I'ybepHIT
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A

M.M. I'ogiin T'.M. CamGyp
1886 - 1973 1903 - 1965

(1903 — 1905 pp. — M.®. Kosorosios). IloBiTOBI KapTw IPpYHTIB Maju
macirrabd 3 — 6 BepcT y AI0iMi.

Oco06/IMBO BM3HAYAIBHUMY BUABUJIMCSA TEPUTOPIaJIbHI Ta IHII [I0-
CITIIKEHHS IPYHTIB YKpaiHu, 1o ix mposiB npodecop O.I'. Haboxux y
1906 — 1919 pp. Biu ckyiaB kapTu IpyHTIB XapKIBCbKOI, X€PCOHCHKOI Ta
TlominbcbKol TryOepHiil, HATIOBHHUBINY IX AHAJITHYHAMHU TOKA3HUKAMH.
AmnaJstorival 00cTeskeHHS TIPYHTIB IIPoBiB y BosmHCBKIH ry0epHii
@.1. JIeBuenro, skuit ysaraapHuB 1 BuUAaB y 1926 — 1927 pp. mpibHO-
macirrabui rpyaToBl kaptu Boswmmcbkoro 1 IllemeriBepkoro oxpyris. Ce-
pen mocaimoBuukiB 1 yuHiB O.I'. Habokux 0cob/IMBO BHOATHOIO € IIOCTATH
mpocecopa B.I. Kporoca — omHOro i3 criiB3acHOBHHUKIB masieoreorpadii.
Jlo BiIOMUX JOCTITHUKIB JIECOBOTO ITAIPYHTS YOPHO3EMIB Ta 1HIIUX IPYH-
TiB HauexkuTh 11.1. JIyupkmii.

¥V 20 — 30-11 poku XX CT. pO3BUTOK I'PYHTO3HABCTBA B Y KpaiHl 6araTo
B YOMY IIOB'st3aHmii 3 iMm'siMm 1rpocdpecopa I'.I". MaxoBa, IKuUil IIPOIOBKUB
JOKYYaE€BCHbKY TPAIUITIIO MOJHEOBOTO 00CTEKEeHHS IPYHTIB, IMIArOTYBAB HA
marepianax excrneguirizi B.B. Joxyuaesa, M.O. limo, M.K. Kieminina,
B.B. Kypuiosa, O.I'. Haboxux, @.1. JlepueHnka Ta cBOIX BJIACHHUX KapTy
rpyuTiB YEpainu (macmrrad 1 : 1 050 000), Bumamy B 1926 p. ClIbCHKOTO-
CIIOIAPCHKMM HAYKOBUM KOMITETOM 1 CeKIlielo IpyHTo3HaBcTBa Haprom-
3emy YEpainu. Y ToMy & polrl BiH pasom 3 €. JlaBpeHKoM oIIyOiiKyBaB
Po0OTY IIPO BEPTUKAIBbHY 30HAJIBHICTh IPYHTOBOrO HOKPUBY JoHEIIbKOro
Kpsya, BUIIABIIN TaM <«JIICOCTEI» HA BEPIIMHHOMY IIOJOTHI HOro
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KpsKOBOI 9YacTHHH. JMoro MoHO-
rpadis «Ipynrtu Vepainm (1930)
HamaJa JPYroro MUXAHHS JOKyda-
€BCBKMM MeTOIaM JOCJIIIsKeHHS
IPYHTIB y IpUpOmHHX (JIaHmIIadT-
HuX) ymoBax. Toml s BIH po3pobus 1
CBOI0O OPHUTIHAJBHY 30HAJBHY IIPO-
rpaMy <«arpoiHBeHTapisaiii» 3e-
Meab Yrpaimm. Y 1926 — 1928 pp.
Oy0 mocirmkeHo 1 3axaprorpado-
BAHO y TPHUBEPCTOBOMY MacirTabl
IPYyHTH YKpaiHU Ha 3HAYHUX TEPU-
Topisix Jlyrauncbkoro, ApTeMiBCBHKO-
ro, IIpockypiBceroro, IIpumayribroro
Ta BIHHHIILKOrO aaMIHICTPATHBHUIX
okpyrie (B.I. Kpokoc, A.JI. Jled-
pauos, K.C. Boxko, J.K. Bimen-
ko, H.B. Bepmaupnep, I'.C. 'puns,
I1.K. 3amopiit, O.K. Komrapesxo,
H.B. Bepuannep M.K. Kpynceruii, JI.A. Jlemikan,
1901 - 1985 C.IL Apxros). YV 1925 p. 3a pemaxiii-
ero K.JI. ['muku ta JI.I. Ilpacososa

OyJio Bumano rpyuToBy Kapty CPCP y macmrra6i 1 : 4 200 000.

Y mepiox 1930 — 1940 pp. 0ys10 OIIyOJIIKOBAHO KAPTHU 1 MOSCHIOBAIbHL
Texeru 0o HuX (Ha mouatky 30-x pokiB IlenTpanbpHO0 arpoximiadoparo-
piero Hapromsemy Yxpaium). Beecorosuum HJII myxposux Oypskis OyJio
IIPOBEJIeHO IPYHTOBO-arpoxXiMidHe KapTorpadyBaHHA TepUTOPIi paaroc-
miB 3oHu Oypaxocisuus Yipaiam (ILA. Boacok, [.V. KaniBerp,
A.l. T'matorcrka, A.C. Paguenro, B.I. Cambypos, B. Bacbko), B peayib-
TaTl 9Yoro 0yJi0 BUIAHO 3BeJIEeHY I'PYHTOBO-arpOXIMIUHY KapTy TepPUTOpil
BCix Oypsaropaxgrocms y wacmrabi 1: 750 000. I'.M. Cambyp 1
O.M. Bummaceruit (HJII semitepobcTBa) KepyBasiu CRJIATAHHSIM BeJIH-
KOMacIITabHUX I'PYyHTOBO-arpoxiMivyaux kaprt tepuropii 96 MTC 3somm
OypPAKOCIIHHS Ta PEeKOMEHOAIll miomo 3acrocyBamus modpus (1934 —
1936 pp.). ¥ HII semnepoberea B 1938 — 1939 pp. crirageHo KapTH Ipy-
HTIB 193 COPTOMILHAIIE.

¥ 1935 p. Buxoguts migpyuruk O.H. Cokososesroro «Kype ciyibebro-
TrOCIIONAPCHKOr0 IPYHTO3HABCTBa» (mepeBumanuii y 1954 1 1956 pp. —
«CebCKOX03SMCTBEHHOE IIOUBOBemeHme»). Y 1935 p. 3aBepmmiioch
CRJIQIAHHA arpOHOMI30BAHOI OTJISIOBOI KApTU IPYHTIB YKpainu (Maciii-
Tad 1:1 000 000) i3 BpaxyBaHHSM pPe3yJILTATIB yCIX IIOINEPEeTHIX HOCJIi-
mxenb rpyaroBoro 1okpuBy (H.B. Bepmammep, O.M. I'punuenko,
I'.C. 'puun, M.K. Kpynceruit, C.M. Mypasaauceruit, C.C. CoboJies,
O.H. Coxomoscrrmii). Tomi s myg xepiBHuirrsom O.H. CoxostoBcskoro
pOo3IoUaIocs MOCIIKeHH raJIONTeHHUX IPYHTIB YKpalHU Ta IUIAXIB IX
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okynbrypioBagaa (I.C.'pums, O.M.TI'punuenxo, O.M. Moxeiixo,
A.®. dAposenro, M.C. JIutouenro, T.K.Boporauk, I'.M. CamoOyp,
C.II. CemenoBa-3abponina, I'.B. Hosuxosa). Yci poboru 3 mocmxeHHs
IPpYHTIB YKpalHHU ITIJIKOM JIOTIYHO BITMCYBAJIKCSA B T'PAHII03HI 3a MACII-
TabaMu 1 po3maxom poboTh, skl mpoBammimcsa Ha To# dac y CPCP.
I'pyrTOBY KapTy eBpomeiicbkoi yacturu CPCP y macimra6i 1 : 2 500 000
Bumauo 3a pepakirero JI.I. [Ipacomosa (1930 p.); pasom 3 LI I'epacu-
MOBHUM BOHHU pejaryBayu nep:xaBHy kapty rpyurie CPCP; kapty rpyH-
TiB 1 IPYHTOTBOPHUX ITOP1J BoJioro-cyorpomynoi 3ouu CPCP migrorysas
M.H. Cabamsiai (1936 p.).

¥ moBoenHMIt Hepio,u IPYHTOBY KapTy eBporeiicbkol yactuau CPCP
BHIaHO 3a pepaxiieio L.II. FepaCI/IMOBa B 1947 p., a 1951 — 1952 pp. Oy-
JI0 TPOBEJEHO BeJUKiI TepUTOplaslbHI IPYHTOBl [OCIIZKEHHS 3eMesb
HiBIHS YKpaiH{, HA AKAX IUIAHYBAJIOCA OYIIBHHUIITBO TAKUX 1pHUTaIfiid-
Hux cucreM, Ak [arymenbra (Ypmiposoaroci), Kaxoscska 1 Kpacuos-
mamencbra (HJII semiepobcrBa), Horaticbka (stabopaTopissi IpyHTO3HAB-
crea AH YPCP). Ilismimme OyJio mpoBegeHO BesimKomaciiTabHe obcTe-
sKeHHa IpyHTIB Teputopii IliBnenmoxkpumchikoro rkamassy (JIAY 1 MY,
TCXA, Kpumcorwnit CI'T Ta i yecramosm). ¥ 1952 p. Xapxiscbkum CI'T
(I'.C. I'puun, B.J. Kucinb, A.®. Aposerko) Oyso TpoOBeIeHO BEJIUKO-
MAaCIITA0H]1 JOCIIIKEeHHS IPYHTIB II0 IIepuMeTpy mpoekToBaHoro Kaxos-
chbKOoro BojocxoBmIa. ¥ 1953 — 1957 pp. ckyiameno kapry rpyuTtis Kpumy
(B.IIL. I'yces, B.I'. Komicumuenxo, M.®. Ceacrbsnos). Illle B moBoeHHi
porn y HJII semitepobcTBa po3moyasiocss MapInpyTHe BUBYEHHS IPYHTIB
Pisrenceroi (I'M. Cam0yp), Bomuncesroi (A.l. I'ymeniox), TepHOIiIbCE-
koi (II.1. Yayc), Isamo-®panxkiscskoi (I1.0. Koctiouenxo), Jdporoduiis-
kol (E.H. Ilpurynero), Baxapmarcekoi (H.B. Bepmaumep, C.O. Cropu-
Ha), Yepmiriscekoi, JIbBiBCHKOI, Bopommmmosrpancekoi, XepcoHCBKOI
(C.0O. Cropuna) obaacreit. CriiazeHl 3a pe3yabTaTaMu ITUX POOIT cepe-
HbOMAcIITAOHI KapTH IPYHTIB IIepeIaHo OOJIYHIPABJIIHHSIM CLIBCHKOIO
rocrogapcersa. Y 1951 p. Buiinra wmonorpadgis «Ilouser YCCP»
(H.B. Bepuaugep, M.M. l'ogin, I'M. Camoyp, C.O. Cropura) 3 omrmcom
arporpyHTOBOr0 PAMOHYBAHHA YKpaiHW, e IIPeICTABJICHO OHOBJIEHUM
nosicaroBasbHui Teker [.I'. MaxoBa 10 kapTu IpyHTIB YKpaiHu y Maci-
tabl 1: 750 000, Bumamol y 1948 p. s kapra ysaraJbHUIA IPAKTHIHO
BCl TEPUTOPIAJIBHI JOCTIIKEHHS IPYHTIB Y KpaiHu, IpoBeieH] B Ioepe/I-
HI POKH.

[losuTuBHY pOJIH y MIATOTOBIN I'PYHTO3HABINB BITIrpajud IOCIOHUK
I'.C. I'puus «Kar cocraButh mouBeHHyI0 Kapty» (1956) i perioHasbHe
sumanus [1LA. Kyunncsroro «Omnpenennrests mous YepHoBUITKOM 001ac-
m» (1956). Kapry mpupomuo-rpyuTooro patiomysanus CPCP pemary-
Basim C.B. Bomun, 1.C. Jlyminouu, I1.A. Jleryuos ta im. (1947); xapry
rpyutie CPCP y macrmra6i 1 : 4 000 000 sumamum M.M. Pozos, C.B. Jlo-
O6oBa 3a pemaxiieo LII. I'epacumora (1956). CiimoMm 3a IpyHTOBHMU
KapTamMu YEKpainu 0yJio BUIAHO KapTu IPyHTIB Blilopycl Ta 1HIIHX TO-
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MIIHIX PagsgHChKHX peciyOomi. Y 1957 — 1961 pp. BeamxomaciITaOH1
JIOCTIIKEeHHA I'PYHTIB OXOIIMJIM BCIO 3eMJIEPOOCHKY TepHuTOpin YKpalHu
mwirorero moHasd 45 mure ra. HaykoBo-meToquute KepiBHUIITBO ITUMHU JI0-
cmimrenasavu 3miticaoBamocs YkpH/II rpyurosuascrea (muui HHIT ITA
im. O.H. CorosoBcbrkoro YAAH), mpu sikomy MTigHO (PYHKITIOHYBaJIa
creriajgpHa rpyma 3oHadbHux 1HciekTopis (H.B. Bepmanmmep 1
I'M. Cambyp — Ilomices; I'.C.T'pump 1 C.O. Cropuuma — Jlicocrer;
B.. Kucine — Crem; A.®. Aposerro — Joubac; I'.B. HoBukosa — cre-
moBuii Kpum; M.A. Kouria — ripcerkuit Kpum; I'.O. Augpyiierko —
Kapmatn).

OpraHizamio i KoopAHHAILI0 PoliT y pecry0uinl 31HCHIOBANA CIIO-
YaTKy CIeLlalbHO OpraHi3oBaHa rpymna daxieuis npu Mimicrepersi
cinsebpkoro rocruogapersa YPCP min xepisamursom B.3. Xapuenka, a
moTiM (ITicJIsg 3aBepIlleHHs eKCIeNUINMHUX poOlT Ipu IX reHepasisa-
i1) — BIAILI IPYHTOBUX JTocaimkeHb «Yrpaemmpoekty» (C.O. Cropuna,
a motim — O.I1. Kanamr).

rpyHTOBe o0cTeKeHH pralHI/I nposaguioca B macmrrabdl 1 : 10 000
ta 1:25 000 rpyHTOBUMH HapTlHMI/I Ta eKCHeIUINAMY, K1 IIPAIJOBAJIN
mpu 36 HAYKOBUX yCTAHOBAX 1 BUINUX HABYAJBHHUX 3aKJIaIaX PeCILyO-
JIKH.

Homenxmatypuuii cumcor rpyHTIB Ykpaiuwm criamanau: miis [losic-
ca— H.B. Bepuanpnep 3a yuactio O.0. 'psxumaiiia, gia Jlicocremy —
I'.C. I'puup 3a yuacrio H.B. Bepraungep ta O.0. 'pxumaitia, mias Cre-
ny — B.JI. Kucine i I'M. Cambyp, miss Kapmar — I'.O. Aggpymenko 3a
yuactio I1.0. N'aBpura, mua Jdoubacy — A.®. fAposeuro Tta O.C. I'man-
kuii 3a yuactio A.O. I'eopri 1 mua Tipeeroro Kpumy — M.A. Koukin.
Ilpu cxnamaHHI HOMEHKJIATYPHMX CIIMCKIB OOJIOTHHX IPYHTIB 1 TOpdo-
BHUII JIJId BCiX 30H 0yso BpaxoBaHo mpomosuiiii H.I. Cepenu. 3Bemenns
HOMEHKJIATYPHHUX CIUCKIB 1 CKJIaJaHHS 3araJIbHOTO HOMEHKJIATYPHOI'O
ciucky rIpyHTiB Yipaimm BuxoHamu [.C.T'puns, H.B. Bepuammep,
I'"M. CamOyp. Ileit HOMEHKJATYPHHM CIIHMCOK CXBajJauja HAyKOBO-
MeTOOUYHA KOMICISI 3 BEJHMKOMACIITAOHOIO MOCIAMKEHHS IPYHTIB IIPHU
romitmabomy YrpHJII rpyrTosuascrsa im. O.H. CoxostoBcbKOTO.

Pesynbratu mpoBemeHoro BeImKoMAacIITAOHOIO OOCTEKEHHS I'PYHTIB
HAagaJId JepskaBl coMNaHy 1HQoOpMAIiiiHy 0a3y OaHHX IPO TI'eHE3HC,
CKJIA[] Ta BJIACTHBOCTI I'PYHTIB, iX arpOBUPOOHHYY XapaKTEPUCTUKY, I'e0-
rpadiro Tomro. ¥ 60 — 70-1i poxu XX cr. O0yJI0 3a1HCHEHO 00JIIK ClIBCHKO-
TrOCIIONAPCHKHUX 3eMeJIb (BH3HAYEHO ILJIOIIN BCIX IPYHTIB Ha Kaprax pis-
HOro MacIITady, IOJaHO eKCILIIKAIio IxX miomr). CKIageHo BeJInKOMAC-
mrabHl paionHi, cepemubomaciaTadml (1 : 200 000) obsacHl KapTh Ta
IpyHTOBY Kapty YEpainu (macirrad 1 : 750 000); gpibHOMacmiTabH1 Kap-
T Yrpaiunu (macmrrad 1 : 500 000 ta 1 : 2 500 000) asropu: I'.C. I'punsb,
H.B. Bepuaumep, I'.O Augpymenxo, B.JI. Kucins, C.O. Cropuna,
M.K. Kpynceruit (BIAMOBITAJIBHAN pegaKkTop); KAPTY IPYHTIB YKpainu
(macirrrad 1 : 6 000 000, I'.C. I'punab, 1969); po3pobiieHO arporpyHTOBE

21



IcTopisi Ta MmeToaonoOria rpyHTO3HaABCTBA

pafioOHyBaHHS — I'PYHTOBO-O10KJIIMATHYHI IIOACH, 00JIaCTl, arpoIrpPyHTOB1
30HH, INJ30HH, IIPOBIHINI, IIIAIIPOBIHINI, PaoHH, HIAPANOHH, MIKpopAa-
woru (I".O. Aumpymenro, H.B. Bepraunep, I'.C. I'puusb, B.Jl. Kucias,
M.A. Kourin, M.K. Kpynacesruii, I'.B. Hosurkosa, C.0O. Cxopuna); clIbCh-
rorocrromapebky Ttumosioriio  3emeisib  (I.C. 'puup, M.K. Kpymncerwuii,
H.M. Bpeyc, B.M. Tuimenko) Ta ix HOMEHKJIATYPy (3a3HAYEH] BHUIIE aB-
topu, H.B. Bepuaunep, I'.O. Aagpymenro, B.JI. Kucine, M.A. Koukis,
A.®. fposenko); Ttunosioriio epomoBanux 3emesb  (K.JI. Xonym'sk,
M.K. lukyna, M.®. CeBacTbaHOB); I'PYHTOBO-MEIIOPATUBHY XapaKTe-
puctukKy 3acoseHux 1 cosonmopatux rpyuris (I.B. HoBurogsa), Gomiry-
BauHa IpyHTiB (B.I1. Kyspmuuos); IpyHTOBO- -eKOJIOTIUHE paiioHyBaHH:A
M1 HonynaH) V3araspbHeHHS IUX MaTepiaiiB IIPOJIOBIKY €THCS Joci
HAYKOBO-IOCTITHUMHY 1HCTUTYTAMHU IPYHTO3HABCTBA 1 arpoximii Ta 3em-
neycrporo YAAH.

Excmenuiiiial poboTy 1HIINIIOBAJW B IIOJAJIBIIOMY IIOIJIHOJI€HE BH-
BUYEHHS IPYHTIB YKpaiHM KOJHIMTHIMEA yJYAaCHUKAMH eKCIIeIUIN Ta ix
mocmgoBHukamu: IpyHTH Kapmarcexoro periomy  (ILM. INorosies,
B.I. Kanisers, A.M. Typeuro, @.I1. TomossHMIT); rasoMopdHi Ta TOI0B1
rpyaTu, kaacudikamia rpyatie Yrpaiau (M.I. [lonyman); sammasHl co-
momi ta CI'TI Vepaiam (J.I. KoBamumun); mgerkl rpyHtn YEpaiHnu, ix
eBOJIIOLIISI Ta CHCTEMATHKA; Kjaacudikalid IPyHTIB YEKpaiunu
(JI.T'. Tuxonenko); perpagoaui ta epomosai rpyutu (M.M. [llensxin);
HPUYMHY COJIOHITIOBATOCTI IPpyHTIB cyxux cremiB (A.D. Hecrepernko); 6o-
sjotui, Topdosi Ta 3ammaul rpyutH (C.T. Bosuior, M.O. I'opix,
P.C. TpycraBenpruii, M.O. KiumeHnko); KyJIbTypHe IpyHTOTBOPEHHS
T.Ad.Yecusar, O.A.Yecusxk, B.J[. Myxa); OoHITYBaHHS IDYHTIB
(B.I1. Kyaemuuos, A.l. Cipwuit); arporeHeTUYHA XapaKTePUCTUKA IPYHTIB
Vrpaiuu (O.I1. Kamam); nocaimxenna rymycy (0.0. Baiyna); xomoimgao-
XIMIYHAa XapakTrepucTuka rymycy dopHodemiB (M.I. JlakTioHoB) Ta KoJj10-
inqHO-XIMIUHI MeTomu OopoTbOM 3 iaprparriero Bosoru (0. He-
MUIIEHKO); mpuaaTHicTh IpyHTiB Jombacy mig camu (B.A. :xamab);
apormreHHsa 1 rajiorede3 rpyaris (ILT. HyROGa C.A. Basok); ocosomisti
rpyury (E.I. dmwmaosa); possutor uopuosemis (B.O. Bucrpwmii); arpore-
HeTHYHA XAapaKTEepPUCTHUKA Ta OoHITyBaHHs IpyHTiB Kasaxcramy
(B.II. JIoboma, B.A. BoGpog); pemxwum docdaris rpyuris Kasaxcramy
(B.C. I'ycaxk); axrusmicts iomiB y rpynrax (I.H.Ilomsxora); mouapmi
rpyuta (O.M. Cymuma, M.I. ITonymnam); po3pobka arpoTexHOJIOTIH ITij-
puierHsa pomodocti rpyHTiB (M.C. JIutoBuenko, I.A. [llenaps, B.O Ile-
surtentb, 1.0. Koirto6a Ta 1m1mi mig kepisuuirreom npodecopa O.M. I'pun-
uvenka; 10.€. Kisaxos, ['.A. Maayp); 3aKOHOMIPHOCTI IPYHTOBUX PEKUMIB
KHCIUX IpyHTIB mpu iHTeHcudikarii semisepoderea (T.0. ['punuenko);
rpyaro3axucHl Texmosorii (M.K. Iukyma, A.I'. Tapapiko); exosoro-
€KOHOMIYHA OITIHKA xiMisarni 3pOIIYBAHOIO SeMJIepO6CTBa
(I.11. ®iminees, B.B. 'amaromoBa); Mo/1e i poai0Y0CTi YOPHO3EMIB 1 POJIb
nmoopus y ix esostrorrii (B.C. Hocko, I'.fI. Yecusar, 0.0. Bayna), BuBuen-
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Hg (i3MYHUX IapaMerpiB erpagoBaHUX IPYHTIB, IPYHTOBO-€KOJIO-
riuauit mouiTopuHr (B.B. MenBemer Ta #ioro mikosa), 'pyHTH 1 cajgoBl
meno3u (B.®. IsaHoB), cTanmapTU3aIiisi 1 MeTPOJIOTIA B IPYHTO3HABCTB1
(B.B. Mensenes, C.A. Bamok, JI.I'. TuxoHeHK0); KOHIIEIIS POJIOYOCTI
OloreoreHoO3y HA TpUKIAM] pekyabTuBoBanux 3emesib (M.O. Berkapesuuy,
M.T. Macmoxk, B.A. 3abamnyes); exosroridaa MIKpoMOpP@OJIOris P TECTY-
Bauul rpyHTocepu (H.A. BeitoBa); MeTomosoriss JoCIiIsKeHHS IPYHTOBO-
eKostoriugoro  Oiopoamairrss  JricoBux  emacdoromie  (C.B. Somm,
A.Il. Tpasiees); rpyuroBo-reorpaciuni mocaimkenns (C.I1. ITosuak,
€.H. Kpacexa, A.M. Binamuwun, B.I. Muxaiaok), I'IC-texmosorii mpu
raprorpadgysauui rpyuTrie (C.10. Bysurin, A.B. [llaroxin, JI.I'.Twuxo-
meuko, M.O. I'opin), morosomenose rpyurorBoperHs (H.O. Cipenxo,
.M. Marsiimuua, H.II. epacumenko Ta 1H.), IepCHEKTHBH 010JI0TIY-
Horo (exoJsiorigmoro) semsepobcrsa B Yrpaiui (B.I. Kucisne), exosoro-
0loreoxiMIiuHI 3aKOHOMIPHOCTI TA €BOJIIOINS 3aIJIABHOTO IPYHTOJIITOTe-
mesy (M.O. I'opin) Ta iH.

B ocranHi yBepTh MHHYJIOTO CTOJITTSA OyJIO BHAAHO: «ATjac II0YB
Vrpaunckoit CCP» (3a pex. M.K. Kpymcsroro, M.I. Iloaymana, 1979);
«Meroguka maJseomemosorndecknx —ucciaegoBanuin  (M.OD. Berimy,
.M. Marsiimuua, B.B. Mexgsenes Ta 1H, 1979); «IloseBoit ompememnn-
Tesib moun» (M.I. ITomyman, 1981), «IlouBsl YKpauHBI ¥ IIOBBIIIEHNE UX
mwiromoponus» (y 2-x T., 3a pen. M.I. Ilomymawma, 1988); «HTo6wr He yOBI-
BaJio mwiogoponue 3emim» (3a pexn. B.B. Mensenesa, 1989); «IlpocTpan-
CTBEHHAs  OPraHU3ALUs  I[0YBEHHOIO  IIOKPOBA» (E.H. Kpacexa,
B.M. HopcyHOB 1990) «I'pyHTOBO-Te0rpadiuHi TOCIiMKeHHS — IOHS-
Titigo-repMminosioriuauii ciaoBauk» (C.II. ITosuax, €.I1. Kpacexa, 1999),
«Jleca u mecusre semum» (E.C. Murynosa, 1993), «Oxosmorus, MuUKpO-
MOP(OJIOTHsI, AHTPOIOreHe3 JIECHBIX [OYB CTEITHOM 30HBI YKpPaWHBD
(H.A. BesioBa, 1997), «EcrecrBeHHBIE Jieca UM CTEIIHBIE IIOYBED
(H.A. Besosa, A.Il. Tpasnees, 1999), «Kaprorpadis rpyuris» (3a pem.
JI.I'. Tuxonmenka, 2001), «iKurtsa rpyury» (B.I. Kanisers, 2001), «Kapro-
rpadyBauus rpyaroBoro mokpuBy» (C.II. Ilosmsax, €.H. Kpacexa,
M.T. Kir, 2003).

3a KOpIOHOM Y IIICJISI0KYYAa€BCHKUM IIeP1od PO3BUTOK I'PYHTO3HABCT-
Ba moB’sidammit 3 Takumm imemamu: y CIIMA — €.B. Iaerapar i
K.®. Map06yT, ix yuui ta nociaimosaukn — 9. Kesuror, Kemri, Topr, Te-
Apoy, C. Bakcwmasm, I'. Ienni, A. Kouke, Benner, Beprpan ta iu.; y IlIse-
mii — Marcon, Tamm, A ATTep6epI‘ y @Oimmaunii — b Aaleo
B. ®pocrepye, AAIBTOHEH 3 HOTO mrkos1010; B ABcrpastii — JI.A. TIpeckor,
Cridenc; y Opanmii — A. Jlemoson, @. Homrodyp, O6ep; y Bembrii —
P. dwomane;, v Hinepnamgax — A.M. Bau-Bemenen; y Himeuunmmi —
E.A. Mituepmix, Pamanu, E. Mookenraysen, B. Kybiena, II. ®aresep,
I'. Mrpemme, E. EBansa; v lseitiiapii — I'. Biraep; y Benukiit Bpura-
Hil — guuacria Pacemnis, Miop, :xekce, Keran, E. @itiimarpik; y Kana-

— A.B. sxoen, @®.A. Biar, JI.1. Heoton; y Pymymii — I'. Myprou,
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H. Yepuecky, M. Ilonesens, Kipina, I'. O6epexany, K. Peyie, C. Kupe-
1s; B Yropumul — II. Tpeiiti, A. Apani, P. Benenerep, A.A. 3irmong,

I. Cabosby; y Bosrapii — H.IIL Ilymkapos, Crpancekuii, B. Koitnos,
JI. Patiros, X. Tpanutier, E. ®orakiesa, V. Monercrki; y Ilopryramii —
K. Kapmoso, [I. Bpamao; y Uexii 1 CooBavumui — B. Hosak,

I. ITemimex, 3. Begpua, JI. Miuiau, d. Hemeuer, 10. I'pamko, K. Kuom,
yueni Kuraroo, Amomii, Iumii Ta iHIMX KpaiH, 30€HTEXKeH]l eKOJIOMIYHIM
CTAHOM CBOT'0 TOJIOBHOI'O HAIIIOHAJILHOTO 0araTcraa.

Ha mouaTky TpeThoro THUCAYOIITTSA 30JIMKEHHS HAYKOBUX TEHIEH-
Il y BUBYEHHI IPYHTIB y II00aJILHOMY BUMIPIOBAHHI 0yJI0 aKTUB130-
BaHe IOBCIOJHUM aHTPOIOTEXHOTeHHUM BILINBOM Ha HUX, LIO CIPUIO
PO3BUTKY IPYHTOBO- eKoJsioriuamx 6as3 mammx ta ['IC (reoeIc01Hd)0pMa-
LIAHAX CHCTEM) Ha OCHOBI Cy9acHHX aePOKOCMIYHHX I KOMIIIOTEpPHHX
TEXHOJIOT1#, aBTOMATH30BAHUX CHCTEM YIPABJIHHS IDYHTOBUMHU pe-
cypcamu y Criajgl JaHAmagrHOI chepu IIaHETH — peTioHAJIBHUX,
HAT[IOHAJIBHUX (Y TOMY YHCJI YKPATHCBKUX) 1, HAPEIIITi, 3araJbHOCBITO-
Bux. IIposBy IMX TeH[EHIIA cIpuse ydacTb y BuKoHaHHI MixHapos-
HUX IIPOEKTIB IPYHTO3HABIIIB PI3HHX JIePKaB, y TOMy YuCIIl i YKpaiHu.
Ix pesynbraTu JIOIOBiAINCA Ha MIKHAPOJHUX Ta HAllOHATIBHUX
3'i3max I'pyHTO3HABIIIB, IK1 BIAOYJIHCS B KIHI[I MUHYJIOT0 Ta HA TIOYATKY
HUHIIIHBOTO CTOJIITD.

Meroznomorist IPyHTOBUX NOCTI/zKEHBb Ma€ ICTOPUIHUI KOHTEKCT,
B SIKOMY IIOBHA METOZ0JIOTTYHA SICHICTh BUMAJIbOBYETECS JIAIIe y (IHAI,
KOJIM CTAlTh KJIACHYHUMHU HAOO0AHHSIMH TeHETHKO-eBOJIIOINHA 1mes
B.B. Jlokyuaesa, Buennsa B.I. Bepuaacbkoro mpo 6iocchepy Ta Oioreoxi-
MiuHI 3aroHU 11 PYHKITIOHYBAHHS i HoocdepHOro madyrrs. bea rakux
dyHIaMeHTaIbHUX METOIB, K MEePIOJUYHUN 3aK0H XIMIYHUX eJIeMeH-
TiB J[.I. MenmesieeBa, HEMOKJINBO YSBUTHU JOCTIIKEHHS €KOJIOTO-
010reoxXIMIYHHX 3aKOHOMIPHOCTEH IPYHTOTBOPEHHS, METOI0JIOTIYHUMU
ocHOBaMH sAKHX € pospobseni B.B. JlokydyaeBuM IOpIBHAJIBLHO-TEOTpa-
diummit (rapmmadTHHE) Ta IPOQLILHO-TeHEeTHYHUN METOMH JIOCJIi-
JUKeHHS BIJKPUTOTO HUM «J4eTBepToro rmapcrea mpuponm». Came BOHH
BIIIrpaioTh METOI0JIOTIYHY POJIb IIEPCIeKTUBHUX MOJIeJIell MaiOyTHBOr0
po3BuTKY 3emutl Ta il MEIIKaHI[B, y TOMY YHCJIl 1 HaWBPA3JIUBIIIOTO i
arpecrBHOr0 3 HUX — ictoTu 3 poxy Homo.

Cepen HAMWIIPIOPUTETHININX 3aBOAHL CHOTOLEHHS € HEepO3ILIbHICTD
IPYHTOBO-€KOJIOTIYHOI0 Ta €KOHOMIYHOTO HAIIPSIMY JOCTIIKEeHb PO3BUT-
ky, pexomernoana Kondeperuiavu OOH y Pio-ne-fKaneiipo (1992) Ta
I/onaHeCGyp31 (2002) s TosIOBHA Iapajurma BCIX JepsKaB 1 HAITIH:

> eKOHOMIYHUI POSBHUTOK y BLIPHBL BiJl 3HAHB €KOJIOTiI (Iepenycim
IPYHTIB SIK TOJIOBHOTO 3 HAITIOHAJIBHUX 0araTcTB) MePEeTBOPIOE 3eMJII0 Ha
Iy CTeJIIo;

> @KO0JIOT1A 0e3 eKOHOMIUHOTO PO3BUTKY 3aKPIILIIOe 3yOO:KIHHA M He-
CIIpaBeIIUBICTD (EKOHOMIKA CIOMPAETHCSI Ha HEPIBHICTH, €KOJIOTIS ypiB-
HIOE BCiX — OararTi Ta OlIHl Ha OJHIN 3eMJIl AUXATh OJHUM HOBITPSM);
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> PIBHICTh 0€3 €KOHOMIYHOI'0 PO3BUTKY IIPHU3BOAUTH YCIX 110 3y0O-
JKIHHS;

> @KO0JIOT1A 0e3 IIpaBa Ha JIII0 IIOPOJIKYy€e 3aKpIllTavueHHs;

> [IpaBO HA JI0 1034 €KOJIOTIEI0 IPOKJIaIae IIIIAX 0 KOJIEKTUBHOTO
SHUIIEHHS.

Hespaskaroun Ha 111 mificHO pyHIAMEHTAJIbH] HAIPAIIOBAHHS, MH BCe
e mmepebyBaeMo JIMIIE HA MOYATKY IIOCTAHOBKHM ITLJIOl HU3KHM 3aBIAHbD,
IIOPOIZKEeHHX K CAMUM (PeHOMEHOM ILIAHETAPHOr0 IPYHTOTeHe3y, TaK 1
IaJIeKOI0 Bl 1eally eKOHOMIYHOI HapaguIrMOK IPparMaTHYHOI JiAIbHO-
CTI B MeKax Tiel TPeTHHHM ILJIOLIl HAIIOl ILIAHETH, SKA OXOILIeHa I[UM
3arajgpHOOlocheprrM mpomecoM. IIpobeMHICTE CTpaTeriyHMX IJIeH
pHU IIOMY BEpPaM YCKJIAIHIOETHCS IPYHTOBO-€KOJOTIYHUMY YNHHUKAMH,
3QJIUINAIOYN METOHOJIOTIYHO He3'SICOBAHUM CMHCJIOBE HABAHTAMEHHS
TAKMX IIOHATH, K 100pa sSKICTh (Yposkar), MOJIIIIIIeHHS Kpyroooiry (6io-
TeHHUX €JIEMEHTIB); CTBOPEHHS HANKpAaIIuX YMOB (KUBJICHHS KYyJIbTYyp-
HUX POCJINH) 400 COPUATIABUX TYKOCYMIIIIeI TOIIIO.

Bsenennsa rpyHTOBO-€KOJIOTIYHOI ITPO0JIEMATUKH B JIOHO 3arajbHO010-
chepHOI MeTo/10JI0TII, 30PIEHTOBAHOI HA OHAHYBAHHS HOOChepHOI ifel,
CIIPHSJIO PO3YMIHHIO TOIO, III0 MaKCHMI3aIlia 010IIpoayKyBaHHs (FOJIOBHA
MeTa arpapHoro Bnpo6H1/1uTBa B yMOBax TeXHoreHeay) Hapasuacs Ha
cTpaTerivyHil IIpiopureTy 6ilocdepr, eBOJIIOIINIHO 3aIporpaMoBaHl Ha ra-
paHTOBaHe 30epeskeHHSI MAaKCUMAaJIbHOTO 010po3MaiTTss Ta reHOQOHIY
mraHeTHu. Y TPEeTbOMY THCSUYOJITTI aKTyaJbHOK € Ipobiiema peadisita-
i Bpas3JIMBOr0 I'PYHTOBO-IIEHOTHYHOTO TAHIEMY, SKUM JaBHO BiKe ITiJI-
HOPSATKOBYEThCA TPAHUYHO YCKJIATHEHIH iepapxXil «COIlyM-IIPHUPOIAN,
MI3HAHHS SKOI YHEMOMKJINBIIIOETHCS 1034 YMIHHSIM PO3PI3HATH KaTeropii
«mobpa» 1 «3ia» (HemaBaaaHl BUMIPIOBAHHIO, ajie 3pO3yMLIlI MYIpOCTi
distocoderproro posnymy). TyT masexo He 3aBEIN BOAECTHCS BIOPISHUTH
HACJIIIKN CYTO HPHUPOIHOr0 I'PYHTOreHe3y BiJ MOro aHTPOIIOTeHHHX Ba-
plaiiif 1 HepigKO OXOILIIE ITeCHMI3M IIpH BHMOOpl eTasioHHOro (y Tomy
YHCJI KYJIBTYPHOr0) IPYHTOBO-IIEHOTUYHOIO TaHaeMy. BiH 3HAYHOIO Mi-
POI0 3yMOBJIEHUH (paTaJIbHOK CBITOIVIATHOIO IIOPA3KOK TEXHOI'E€HHOI'O
CTHJII0 MUCJIEHHS, 3 SKOI0 ChOIOIHI 3HIMAETHCA (PETUIN HEIIOrPIIIHOCTI.
YV MeTomoJI0riYHO OHOBJICHIN KOHIIEIIII Ha 3MiHy 3aI0BOJIEHHS IIOCTIIAHO
3pocTaumnx morped JIOZICTBA HPUXOIUTE PO3YMIHHS 6e3yMOBHOFO nplo-
PHTETY CTAJIOTO €KO0JIOTIYHO 0Ee3IIeYHOI0 PO3BHUTKY CYCITLJIBCTBA HA OCHOBI
peaurizairii #0oro OCHOBHOI'O IMIIEPATHUBY: OMIKYIOUWCH CBOIM BUKHBAH-
HsM, KO/KHE IOKOJIIHHS Mae 3a[0BOJIBHATH CBOI IOTpeOH 3a paxyHOK
IPYHTIB Ta IHIIUX IPUPOJHUX PECYPCIB TAK, 00 He IIOCTABUTA LIUM IIif
3arpo3y Hagll IPHUIIENIHIX TOKOJIHD Ha KOM(OPTHE ICHyBaHHS II0CEPesy
KBITYYMX JIAaHAMIAQTIB 3 IPUTAMAHHUM IM 610p03MaiTTsM Ta BHCOKOPO-
TIOYAMHA IPYHTAMH.

lapmowniiiae (byHRuloHyBaHHH 610cd)ep1/1 3 1i mammmadgramu, rpyHTAa-
MH, (b1ToueH03aM1/1 X04 1 € TepMom/IHaMquo HOPMAJILHUM IIPOLIECOM,
BCe 2K IIoTpedye BiJ COIlyMy IIEBHHX apaHTI, SKUMU He MOMKYThb CTaTH
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CyTO arpOTeXHOJIOTIYHI pilleHHs (HABITh TaKl IIJIAXETHI, TK OKYJIBTYPIO-
BaHHSA I'PYHTIB), SKI0 BOHH HEe CHUPAIOTHCI HA PO3YMIHHSA MNIMOMHHUX
€KOJIOTIYHUX IIpo0JieM, MEeTOIOJIOTIYHO 30pIEHTOBAHHMX Ha HOoochepy.
ITum craBUTBCS cTpaTeriyHe 3aBJaHHS OPOBeJEeHHS B JaHamiadgrax
VkpaiHu Ta IHIHUX Jep:KaBax eKCIIePUMEeHTIB 3 TIONIYKY ITePCIeKTUBHUX
€KO0JIOTI30BAHUX TEXHOJIOTIHM OKYJIbTYPIOBAHHS IPYHTIB, Y TOMY YHCJII #
«I00pUBaMU B KOOIIEPALIll 3 POCIUMHHUMY yTPYIOBAHHIMID.

Exosoriuaa KommereHTHICTH ITOTpebye CHOTOMHI BlJ IPYHTO3HABIIB
IIOCTIHHOIO BJIOCKOHAJICHHS Ta iHTerpauii HHMHJ BCIX II13HABAJBHHUX 34a-
co0iB, CTHIIIB, MeTO,HiB 1HTepnpeTaLuH SIK Tpam/ImHHHx AJISL IPYHTO-
3HABCTBA, TAK 1 TAKUX I03aPAILOHATIPHUX, 5K 1HTYIIA, Bipa, ALYXOB-
HICTb, MOPAJIbHICTE. HaOyTTsI €KOJIOTIYHUME IIPUHITUIAMY METOI0JIOT1Y-
HOTO CTATyCy Ta IX 3aIllpOBa/KEHHs B IIPAKTHUKY TOCIOIAPIOBAHHS Ha-
JacTb MOJKJIUBICTD HOBOHAPOJ’KEHNM 3eMJIEBJIACHUKAM: TITHO eK3HCTe-
HIlIOBATA Ha 3emuil (B IHOMY cBiT1, O6l0ochepl), JOTAIOUN CBOIO HeJIaBHIO
eKOeTUIHY HeUTPaJIbHICTD 1 6a1/1;[y91c1CTL pea61111TyBaT1/I TyMaHICTHYHI
ITIHHOCTI; TTONTUPIOBATH MOPAJIBHO-ITIHHICH] TPUHITUIIA HA 3eMJTI0 (IpyH-
TH, JaHAIAPTH), a He JIUINe Ha JIOIUHY; KYJIbTUBYBATH CBITOTJISATHU-
IIBKUH IIOTJISAI HA 3eMJIio (Ipupoy, 6iocdepy) Ak IIOBHOIPABHUM Cy0 €KT
B3a€MO/I1] 3 CyCILIBCTBOM.

Bomuu cTBEepIKyIOTh BasKJIMBY METOIOJIOTIUHY HAPaJUrMy: BHPIIIEH-
Hs IPYHTOBO-EKOJIOTIUHUX IIPO0JIEM YHEMOMKJIUBIIOETHCS 1034 Bi,HHOBi,H-
HUM (Hoocd)epHHM‘7) COLLIOKYJIBTYpPHUM KOHTEKCTOM, a ycmmHe BI/Ipl-
IIIEHHS COIIOKYJIBTYPHUX 1 JYXOBHUX IIPObJIeM (HenpoaymaHa xXiMis3arrisa
3eMJIepo0CTBa, TEPEeOCYIeHHs 3allJIABHUX TOP( AHUKIB TOINO) TEMX €
OpUMapHUM OpuU 3a0yTTI IMIIEPATUBHOI ITPIOPUTETHOCTI EKOJIOTIUHOI
po0JIEMaTUKH.

Yoro s« He BUCTA4Yae B CbOTOIHINIHIX CIIPO0aX OKYJIBTYPUTH IPYHTH
Ta TrapMOHI3yBaTH MPUBATHE Ta Jep:KaBHe 3eMyekopucTyBauHsa?! Ha e,
3maBaJsiocd 0, JIeTKe MeTOLO0JIOTiuHe 3aIllUTAHHS BIIIIOBICTA BAMKKO.

OnTuMI3M IIKUBIIIOETHCA IIe He BTPAYEHOI HAIIE0 HA HOOCPEPHY
kouremniio B.I. Bepragcekoro, peasmsamia Axol € He TaKMM BiKe i
CKJIAJHUM 3aBIAHHSIM, SKIO CKOPUCTATHCA TeHIAJIbHO MYIpPOI0 cTpaTe-
remowo0 B.B. JlokyuaeBa momo pecraspariii 6ioc)epHO 3a0aHOI0 OIITHUMY-
My Mi% plLIe, JicaMu, JyKaMH, CTeIaMM, 0OJIOTAMH Ta BOIOMMAMM
(«paBHUHBI — MaIIHe, CKJIOHBI — CaJaM U JiecaM, IOMMBI — JIyram»). ¥
HOOC(EePHOMY KOHTEKCTI KyJIbTYPHE IPYHTOTBOPEHHSI OTPUMYE IIAHC IIe-
PETBOPUTHCS HA OJHE 3 HAWNEPCIeKTUBHIIINX CTPATETIYHHUX CIPSIMY-
BaHb €KOJIOTTYHO 6e3IIeYHO0]l AaHTPOIIOTeHHOI €BOJIIOLT IPYHTIB, BIIMCAHNUX
y KoHKpeTH] JagmgmadgpTu. Burpatn Ha 3miticHeHHS MOMI0HUX €KO0JIOTI30-
BaHMX, HOOCEPHO 30PIEHTOBAHMUX CTPATETIN 3aJal0ThCS PAMKAMMU 3ara-
JIBHOCBITOBOTO 00CIyTOBYBaHHS Olocdepun, SKUTTS JTI0IeH B AKiH He MOKe
POIOBIKYBATHCS 032 MEKAMU I'PYHTOBO-€KOJIOTYHOI OCHOBH.

Pestomyroun BuKIaeHe 11010 BUTOKIB HAYKHU PO I'PYHTH 1 CBITOTJISA-
JTHO-METOJIOJIOTIYHI OCHOBM 1X JOCJIIMKEHHS TA OKYJILTYPIOBAHHSI, IIE
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IcTopist Ta MmeTogonoria rpyHTO3HaBCTBa

pas IMiJKpecanMo, 0 IPYHT € TUIOBUM 00’ €KTOM, AKUM JOCIIIKY€EThCS
e 00’ efTHAHUMHY 3yCHJIJIAME 0araTbox HAyK. ToMy He BUIAIKOBO Me-
TOIM 1 3aKOHM XiMii, reoJiorii, 6loreoximii, reorpadii, crparurpadii, exo-
Jorii, OlocdepoJtorii HHUHI ITUPOKO BUKOPHUCTOBYIOTHCSA IIPKM BUBYEHHI
rpyuTiB. Hamr icropuunuil ekcKypce HagaB 3MOr'y BU3HATH BEJIMY HAYKO-
Boro mogsury B.B. JlokyuaeBa, Axuii BUILJINB I'PYHTO3HABCTBO B OKPEMY
MIPUPOSHUYY HAYKY, SKY 0 HBOI'0O BBAKAJIM JIMIIE PO3MIJIOM I'€O0JIOTil
(arporeoJioris). Tenep HACTAB Yac pO3yMHOI0 Ta My/ApPOro BUKOPUCTAHHS
IPYHTOBO-EK0JIOTTIHOI iEdopmarii. Yeci Mu pasom 3 yc1M JIIOJICTBOM ITO-
BUHHI YCBIJIOMUTH HArajbHy HOTpe6y B OHOBJICHHI CBITOTVISOHHUX OPl€H-
THPIB IPX BUKOPUCTAHHI I'PYHTIB.

KoumponbHi 3anumaHHs i 3ae0aHHs

1. fdxi mnwramHs BuBYae rpyHTO3HaBCTBO? 2.IIl0 o03HMauae moOHATTA
«rpya™? 3. YuM BinpisHsAeTbea IPYHT Bif reosioriuaux mopin? 4. Axi Bu sHa-
€Te OCHOBHI eTamy PO3BUTKY IpyHTO3HaBcTBA? 5. Akl HampsMu BuBUeHHS
. IPYHTIB XapakTepHl Ui cydyacHoro rpyurosHaecrsa? 6. HaseiTe yuenux-
IPYHTO3HABIIB MHUHYJIOTO 1 cborojeHHs. 7. [lepemiuite exosoriumi QyHKIHI
rpyHTiB y 6locdepi. 8. IIlo Bam Bimomo mpo MeTomosioriio IpyHTOBHX JOCJII-
mexern? 9. fKi cBITOTIISIAHI OPIEHTHPH € IEPCIEKTUBHUMY B OKYJIBTYPIOBAHHI
rpyuTie? 10. flka poss IpyHTOBO-eKOJIOTIYHOI iH(OPMALIil B JOCATHEHH]I HOO-
cepHoOl IepCIeKTuBU?



YactunHa |

NOXOMXEHHA, CKNNALA, BIIACTUBOCTI,
BIOFEOXIMIA TPYHTIB,
'PYHTOBO-EKOJIOIYHI PEXXUMU

3arasibHe TPYHTO3HABCTBO (YACTHHA TIEPIia) BUBYAE ITOCTYIIOBE TIepe-
TBOPEHHSI Ha 3€MHIHN MMOBEPXHI abiOreHHMX KOMITOHEHTIB JIiTochepy Ha
POJI0UHI IPYHT, OPraHo- MiHepaJIbHe (B.B. Hokyuaes), 6ioxocue (B.1. Bep-
HAJCbKUI) IPUPOJHO-ICTOPHYHE TLIO 3 BAMJIMBUMH 3arajbHoblocdep-
HUMH, TOCHOAAPCHKUMM, E€KOCOLIaJIBbHUMA (DYHKIIAMY, yHIKAJIbHAME
BJIACTHUBOCTSIMU Ta IPYHTOBO-€KOJIOTIYHUMH peKUMaMu. | pyHT, Sk 010-
cepHUit peHOMEH, YTBOPEHUH ¥ Pe3yIbTATI IIPUPOTHOTO IDYHMO2eHe3y
(epyrmomaeopHo20 npouecy), BOZIHOYAC € 00’€KTOM 3€MJIEKOPHUCTYBAHHS
Ta TOCIIO/IAPIOBAHHS, 10 €BOJIIOLIOHYE HUHI Iijl IX BIUIMBOM B aHTPOIIO-
TeXHOTeHHI TPOAYKTH.

Pospin 1
3ArANNbHA CXEMA I'PYHTOIEHE3Y

Ipyrnmomeopruti npoyec — e CKIATHAN KOMILIEKT IPUTAMAHHIX
BUHATKOBO IIPUIIOBEPXHEBUM TOPH30HTAM 3E€MHOI CyIIl SBMII, PEaKIIi,
B3aeMO/Iii, 1HIIIHoBaHUX y Olocepl 3emHuMm eK302eHe30Mm 1 KOCMIUHOI
enepeieio CoHIls, TpaHCPOPMOBAHOK (POTOCHHTE30M Y 010€HEPTII0 «KHUBOI
PEYOBMHIY, a B IOJAJIBIIOMY — B OPTaHO-MiHepaJIbHI CIIOJIYKH IPYHTY.
HMoro xapaxTepHCTHKY PO3IIOYHEMO 3 MOJeJIel IPYHTOreHe3y Ta IIo-
POIMKEeHUX HUM IPYHTIB.

1.1. I'pyHT 5K niacuctema 6iocchepm

Teoeronozciuna Mmodesivp pelpe3eHTye IPYHT reTeporeHHNM, aHI30TPOII-
HUM, OpTaHo-MIHEpasIbHUM, GlOKOCHUM yTBOPEHHSM, 1€papXiYHO BMOHTO-
BaHUM pa3oM 3 (hiTOLEHO3aMH CyIIl B IIPHPO/IHO-aHTPOIIOTeHH] JTaHAITad-
T, Gioreorenosu (BI'LI), Giocdepy sarasom. ¥ Takiéi Mopesi KOHIIEHTPY-
€THCST YSIBJIEHHS IIPO IPYHT SK IPUPOTHO-ICTOPUIHE TLJIO, TIOPO/FKEHe eK30-
TeHHMM POSBUTKOM 3€MHOI CYII, 3aBIAKH €HEePIeTHIHOMY IIJIKHMBIIOBAH-
ui0 Big CoHIII #oro TpchdpopMOBaHOIo Gioewneprieo. Ex3orenes mocriitHo
«atidpyer HaI/IBHJII/IBOBH_Hy 3 IIICHUCTEM 6locd)ep1/1 SAKOIO € IPYHT; BlII3ep-
KaJTIoI0un 11 JTasHamadTy, BiH € HAUBAMKJIUBIIINM 3aC000M CYCITLIBHOTO BU-
pobHuUITTBa (B CLIBCHKOMY TOCIIOAAPCTBI — HE3aMIHHMUIL).

3araJIbHOIIPUAHATO MOJEIIOBATH IPYHT y BUTJISAOI YOTUPHUEMA3HOI
€KO0JIOTIYHOI crcTeMu (CHCTEMOI0 YMOBHO BBAsKATHMEMO IEBHE TiJIO BH-
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Posgin 1. 3aransHa cxema rpyHToreHesy

3HAYEHUX pOSMlplB) — TBepza, pigka, rasoBa ¢dasu (e B JnTocd)epHOMy
Imapcersl mopiny 1 MiHepaJsiiB) 1 Olodasa — cmenmdiusa, opramsoBaHa
OloreHHa (asa, «xuBa pedoBuHa» (B.I. Bepuancexmii), axa, Rle IpyH-
Ty — IpyHTOCEpH IJIAHETH, TPAILIAEThCI TAKOXK B 11 akBatopisx (Tia-
pocdepi). PasoBuit CKJIaJ| IPYHTY, BUXOJIYM 3 IpaBUIIa das I'i66ca, €
Ha/3BUYaiHO 6aratuM 1 pisHomMaHITHEM. Dasa € OXHOPLIHOK0 IACTUHOK0
IPYHTY, SKa BUOLISETHCSA 3 HOT0 HAMOIMIKIOTO OTOUEHHS PI3KOI0 3MIHOI0
BJIACTHBOCTeH Ha Me:xl 3 IHImME dasamu. Pas y IpyHTI 3HAYHO OliIbIIe
BIJl YMOBHUX YOTHPHOX, 1 BCl BOHU HAJ3BUYANHO TICHO B3a€MOIIIOTH MIK
coboro. Cepen uux HaMbLIbmmIi (6s1m3bK0 50 %) 06’eM 3afiMaOTh TBEP/II
das3u, K1 BBAKAIOTH MATPHUIEI0 (KAPKACOM) IPYHTY, sIKa 0arato B 4OMy
BU3HAYa€e BJIACTHUBOCTI Ta TabiTyc #0T0 POl i OKpeMuxX TeHeTHYHUX
TOPHM30HTIB, CyTTEBO BILJIMBAE HAa BJIACTHBOCTI ra30Boi, piaxol Ta OioreH-
Hol das.

Teepoodgha3ni npodykmu rpynmozeHnesy CKIANAIThCA 3 OpraHid-
HOI (roproodoi) Ta HeoprauiuHol (MiHepaJbHol) yactuH. OcTaHHS 3aiiMae
B IpyHTI npubausuo 90 — 97 % 3a macomo abo 50 % 3a 06’emoM (1 HABITH
OuIbllle — y IMITaHuUX IpyHTax). JpiOHO3emucTa reTeporeHHa MiHepa-
JbHA Maca IPYHTY CYTTEBO BIAPI3HAETHCA Bl MOHOJIITHO-OZHOPLIHOI
(roMoreHHO1) Te0JIOTIUHOI IOPOIK (rpaHlTy, 6as3asbpTy, MapMypy, BaIIHI-
Ky, Kpelinu, KBapuuty). Binoml Taxos 1 BUmagKy, KoM, HABIAKH, KiJb-
KiCTh MiHepaJIbHUX PEYOBHMH 3HUKYEThbCs 0 10 % B HU3MHHHUX, a TO ¥
10 1 —2 % y BepXOBUX MAaJIO30JIbHUX CQarHOBUX TOpPQ SHHMKAX, ajie 3a-
rajioM KOHCTATYEThCA (PAaKT abCOTIOTHOI MACOBOI IIepeBaru MiHEepaTIbHUX
PEYOBMH HAJ OPTAaHIYHUMH B OLIBINOCTI IPYHTIB YKpaiHu Ta IHIIHX
JIepPIKAaB.

Pioxoghasni komnornenmu rpyHmy IpeacTaBeH] IPYHTOBUM PO3-
YHUHOM OPraHIYHUX, MIHEPAJbHUX, OPraHO-MIHEPAJIbHHUX CIIOJIYK, K1JIb-
KICTb AKUX 3aJICKUTh BlJ THUILY IPYHTOTeHe3y (IPYHTOBUMI PO3UYUH YOPHO-
3eMiB, II130JIB, COJIOHIIIB, YePBOHO3EMIB, 1HIIHUX IPYHTIB SKICHO Bipi3-
HSIOTBCS).

TI'azoea ¢a3a rpynmy e Ha60pOM pisHHX rasiB, SKl HAOXOIATH 3
aTMOC(epH Ta yTBOPOKTHCS ML/ BIJINBOM IPYHTOTEHE3Y.

Biogpaza — 1e CyKyIHICT «KHBOI ped0BHHMY, cpOPMOBAHOIL B pe-
3yJIbTATI KUTTENISJIBHOCTI BUIIIMX POCJMH Ta MaKpo-, Me30-, MIiKpo-, Ha-
HOayHU rpyHTlB

Ile oxHa BipTyasibHa MOJE/Ib JIOTTIHO JIOIIOBHIOETHCS YSBICHHSIM IIPO
TePMOMHAMIYHY BIIKPUTICTH IPYHTY (4K 1 camoi Glocdepu Ta JaHi-
mradTHOI cdhepu 3emiti, SKUM BiH 1epapx1qH0 IIOPAIKOBYETCH), KJla-
CHYHO CTPYKTYPOBAHOTO B TPH B3AE€MOIIOBSI3aHl1 HA 3eMHIM MHOBEPXHI
0J10Ku: peuosura + enepzia + inghopmauis.

Peuosurnnuii 6710k rpyHmy KOMILIEKTYETBCA 3 HEKMUBOI (KOCHOI),
skrBoOI (0loopramivymoi) 1 6iokocHOI peuoBrH. CyTo IpyHTOBA YHIKAJILHICTD
TAKOr0 KOMILJIEKTY 3yMOBJIEHA He HMOT0 €JIEMEHTHHM CKJIAJIOM, a TeHe-
TUYHO (€BOJIIOIIMHO) BIMILII)OBAHWUMHE ITPOIOPIIAME MIsK XIMIUYHHUME
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esqeMeHTaMu. J[J1s1 poCIMH-IPYHTOTBOPHHUKIB BOHH 3aJAI0ThCS (POTOCHH-
TeTUIHO — (P1310010XIMIUHOI0 BUOIPKOBICTIO, a JJIA CAaMOro IPyHTY — 010-
reoxiMIEI0 IPYHTOTeHe3y.

Enepeemuuuuﬁ 010K I'pyHmy (popMyeThCS 3a PAXyHOK: a) COHSY-
HOI paziamii (OCHOBHA 9aCTUHA Ii BUTPAYIAETECS HA BUIAPOBYBAHHS BO-
U 1 Ha d)opMyBaHHa IcmMaTy, a 0,5 - 5,0 % 3acBoweTbCsa POTOCHHTESY-
KYUME OpraHi3MaMy 1 Jepe3 iX IIOCepeJHULITBO HAIXOJUTE y IPYHT);
0) rpasiTarriiiaol eHeprii penbe(by, B) eHeprii pasioi30TOMHOTO PO3MATY
(emOreHHOTO TEIIAa); T) eHeprii MiHepaJIbHOI YACTUHY I'PYHTY, 3 11 KOJIO-
CaJIBHOK IIOBEPXHEI0; JI) TEXHOXEMOIeHHOI eHeprii (B OKyJIBTYpPIOBAHHX
IpyHTaX). YHIKaJIbHICTb IPYHTOBOI €Heprii Imosdrae y ToMy, mo ii Kisb-
KiCTh, ITOTPIOHA /I HOPMAJIBHOTO (DYHKIIIOHYBAHHS €KOCHCTeM 1 IIij-
TPUMAaHHS 010re0XIMIYHOTO0 KPYTo00Iry PedoBHH, 30CEpeI:KeHa B TyMy-
cl — YyHIBEpCAJIbHOMY 3€MHOMY aKyMYyJIATOPl BEKpail HeOOX1THOI IJIs
JKUTTEIPOABIB OloeHeprii.

Ingﬁopmamuuuu o610k rpynmy (i camoro IPYHTOT€HE ) 11e He o-
CHUTB JJOCIII/KeHNH, aJle He MEHII CyTTEBUH 3a IIOIepesHi. l}i)yHToreHHa
IH(OpMAaLis € «3alUCAHOK» Ha MIHEpaJbHIA MATPUIll MATePHHCHKUX
TOpiZ, 3aBAAKK mii ablOTHYHHX, a TOJIOBHE — OIOTHMYHUX YHNHHUKIB
IPYHTOTBOPEHHs. [HdopMaIlien TyT € CeHC BBAMKATH IOPYIIEHe OHOMA-
HITTA, 200, III0 Te caMe — BIOOUTOK PIZHOMAHITTS, Y HAIIOMY BHIIAJ-
Ky — IDYHTOBO-€KOJIOTIYHUX PEKUMIB, IPYHTOBO-IIEHOTHYHE O610pi3HO-
MAaHITTS, IaM SITh IPYHTY (3arajIoM TeoeKoiHgopMaIrio).

Mampuuna moodenv IrpPyHMYy BUBOIUTHCS, BUXOISIYN 3 YSIBJICHHS
JI.O. KapmaueBchbKOT0 IIpo IPYHT, SK IIOIPAHUYHE TiJIO, CDOPMOBAHE €K-
soremesoMm (B.O. TaprysabsH) mag dyac B3aeMomil MATPUUYHHX TBEPIHX
IOBEPXOHB JITOCcepr 3 IOBITPAM, BoHoI0, girobioromw. IloBepxHeBmMit
map IPYHTOBHUX YACTUHOK (3 MPUTAMAHHOI HOMY HEBPIBHOBAYKEHICTIO
MOJIEKYJIAPHUX 3apsAmiB 1 HASBHICTIO HA BEPXHIX IIapax KPHUCTAJIYHKIX
PELITOK TyMAHOIIOZIOHOr0 3ryCTKY IIPOTHIOHIB) BUMIPIOETHCSA aHICTPEMA-
My (JeCATHMH YACTKAMH HAHOMETPA) 1 MAa€ CIIBBIIHOIIEHHS CBOEI TOB-
mWyHA A0 giamerpa kosoimis 1: 104 (106). BigmosigHicTs Iriel BeJIMYMHA
cHiBBiIHOIIEHHIO IpyHTOChEpa : gitocdepa (1:106) gae Bei macrasu
HA3WUBATH TOBEPXHEBUM IIAP YACTHHOK IPYHTY IDYHMOB0K MIHepAJib-
noto mampuuyero — (M. K. Kpyncpruit, JI.I'. Tuxonenro, JI.O. Kapnaues-
cokmii, A.Il. Tpasmiees). JI.O. KapnadeBchbKuii mpumucye MaTpHUYHAM
IpoIecaM PoJib IIOCTIMHO YO0 B KHMBIM Ta HexXMBIA (abloTHYHIN)
mpupodl Toragidaropa (aém.), AKUNA 3MymLye 6y,I[B sKe TBepJe TLJIO0 200
#oro gparmeHT d)opMyBaTH B I[JIKOM IEBHIM OpleHTAIrii ancop6OBaH1/m
IIap pedOBUHN, B IKOMY 1 BHSBJISIOTHCS BCl HAHOLIBII BUPasHi BJIACTH-
BocTl camoi matpuiri. Makcumassauit (100 %) MaTpuuHUN ederT BUAB-
nserbes npu nponykysanui JIHK 1 koituw y skmBomy opramiami, mpore i
B OLIBIITOCTI 1HIMMX BUITAJKIB BIH IIPOJOBKYE 3AIUIIATUCS JOCTATHBOI
Mipoio BucokuM. Hampuraan, mpu J1abopaToOpHUX IMITAINAX I'PYHTOBUX
mporieciB BiH Bcboro Jruiire Ha 10 — 20 % mepeKpruBa€eThCs BILTUBOM CTO-
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POHHIX (IT03aMaTPUYHUX) YMHHUKIB, & B Pas3l PO3POCTAHHS KPUCTAJIIB
BILTMB MATPUIIl TAKOK He 3HUKYETbCs 3a Mexkl 60 — 80 %, KOPpUTYIOUNCH
mepeayciM BILIMBOM TEMIIEPATYPH Ta 1HITUX YNHHUKIB IPYHTOTEHE3Y .

DYHMOBQ MIHEPATIbHA MAMPULSL BU3HAYAE BOJIOTOEMHICTh, EMHICTh
BOMpAHHS, CKJIAJ OOMIHHO-YBIOPpAHMX KATIOHIB, B3AEMOIII0 IPYHTY 3 BO-
11010, OpMY Ta MIILHICTh CTPYKTYPHUX arperariB Ta 0araro 1HIIHX IysKe
CYTTEBUX BJIACTHBOCTEH IPYHTY.

Opeaniuna mampuys Ipyrmy TpeICTaBlIeHa TyMyCOM, I€TPHTOM,
depmeHTaMM Ta IHIIIMI PeIOBUHAMHY, SKI B3AEMOJIIOTH 3 MIHEPAJILHOK
MaTpuIlen, GopMyHUYN CyTO I'PYHTOBY OPraHO-MiHEPAJIbHY MATPHUITO HA
OCHOB1 MiHEpaJIbHOI, 3 SIKOI0 ITOCTIMHO pearye OpraHiyHa MAaTpPHUIld, Ha-
OyBauu IpUTAMAHHUX JIAIIIE 1# crierudivHux pruc (BUHATKOBO 3aBIAKNA
MaTpudHOMY edeKTy MiHepaJiB IpyHTY). JIgHKN MiHepabHOI MaTpU-
11l, K1 B3a€MOJIIOTH 3 OPTAHIYHUMHU PEUYOBUHAMHU, HA3UBAIOTHCS AKTHUB-
HUMU TIeHTpaMu, ab0 KJIacTepaMu, PoJIb IKUX BUKOHYIOTH ATOMH, 10HH,
pi3Hl PyHKITIOHATBbHL TPYIIH, MOJIEKYJIH, 0CODJIMBO ITOKA30B1 B HOBOYTBO-
PIOBAHUX HA IOBEPXHI IPYHTOBHX MiHepaJliB (epo- Ta IapaMarHeTHKIB,
OKCH/IIB, TIIPOOKCH/IIB, COJIEH TOIIIO.

Ceoro uacy B.B. JlokyuaeB BCcTaHOBUE, IO IPYHTOTEHE3 MAe MEKY B
odpopmIiteHH] 6araThboX HMOro BjacTuBocTel. Tak, BepXHI rOPHU30HTH IMif-
30JIMCTUX I'PYHTIB He HAKOIIMYYIOTH OLIbIre Hixk 1,5 — 3,0 % rymycy, 4op-
HO3eMu — 5 — 12, 01p03eMH — 1,0-3,5%. ]_[H MeKa AKpas 1 3a/1a€ThCs
po3MipamMu MAaTPHUIll — B I'PYHTAX 3 ITOBHOIIIHHOK MATPHIIEI0 BMICT I'y-
Mmycy 3aBau Olbinuii. QopMyBaHHS T'yMyCy BiJIOyBA€ThCS Ha IPYHTO-
BIff MaTpHUIll 3 y4acT0 MIiHepaJbHUX KaTajai3aTopiB (PI3HUX METAJIB,
CHUJIIKATIB, TJIMHUCTUX MIHEPAJIIB TOIIO). BILINB MaTPHII IIPOCTEKYETHCI
TAaKOJK B YTBOPEHHI aJICOPOINIMHUX MIapiB 1 CTPYKTYp, aaresii Mmikpoopra-
HI3MIB Ha TBepAUX IPYHTOBMX YACTHHKAX, 1MMOOLIi3arii gepmeHTIB,
dopmyBamH] B IIpodll HOBOYTBOPEHb T4 MATPUYHOIO I'yMycCy, MOro cra-
pirai (O.H. CokosoBchEMil), KATATITUUHUX PEAKINAX, CTPYKTYPOYTBO-
peHHl (3epHHCTA, TOPIXyBaTa, HIPU3MATHYHA, IIJIACTUHYACTA TUIIN CTPYK-
Typ — Il € HACIIJI0K MATPUYHUX B3AE€MOIIH, 3yMOBJIEHUX PO3MAITUM
CITEKTPOM aKTHBHUX IeHTPiB). MaTpruHl B3aeMOil CTUMYJIIOIOTEH TAKOMK
1 YTBOPEHHS MM03aMaTPUYHUX KJIACTEPIBE — B aICOPOIIHOMY Imapl Iie
CIIOJIYKH 3aJ1i3a, occopy, comeit. [IpoMuBaHHA OCTAHHIX CIPHAE BHII-
JIEHHIO COJILOBUX KJIACTEPIB 3 IOBEPXOHb I'PDYHTOBHUX YACTHHOK, 3aJIH-
IIAIOYM TaM JIMIIE CyTO MaTpH4Hl KiaacrepH (IX B3aeMoOis 3 BOIOIO Bi-
OyBaeTbCsI 30BCIM He TaK, SIK 13 COJIbOBUMHU KJIACTEPAMH).

Mampuuha modesib IpyHmozere3y BPaxoBy€e BUSHAYAIBLHY POJIb MaT-
PHIIl y TYMyCOYTBOPEHHI, OCTPYKTYpPIOBAHHI, IMM0oOLII3a1i ddepMeHTIB, a
3arajoM — ycix OlocepHO 3HAUYIIMX E€KOJOTIUHUX (PYHKIHH TIPYHTY
(mepenycim y hopMyBaHHI €KOJIOTTYHUX HIII — IIOPOBOr0 IpocTopy). e-
pes 1e MaTpUYHy MOJIeJIb IPYHTOTEHEe3y CJIiJl BBAKATH IePCIIeKTUBHUM
00’€KTOM  JOCJIIZKEHHS MOJIEKYJIAPH020 IpyHmo3Hascmea (Sparks
Donald L., JI.O. KapnadeBcbkuii), sike BHBYAE POJIH MIKPOIIPOIIECIB
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(B3aemoiit Ha PiBHI MOJIEKYJI Ta 10HIB) y OpMyBaHHI MIKPOBJIACTHBOC-
TeH, Kl IIOTIM BHUSBJISIOTHCA HA MAKPOPIBHI (HAIIPHUKJIIAM, MeXaHIYHA
MIIIHICTL arperaTiB 3ajIeKUTh Bl KLILKOCTI aKTHMBHHUX IIEHTPIB Ha Mi-
HepaJbHIN MaTPHUILl, KA € 0A30BOI0 JJId ArPeraToyTBOPEHHS).

Mopens 1pyHTY 9K ekosio2iunol Hiwil 6locghepu BpaxoBye HMOr0 MeIII-
KAaHIIB:

> POCJIIMHUA — THUIIOB1 aBTOTPOQM-OTOMPOIYIIEHTH 3 PU30- Ta (pljo-
ceporo, sxa 3abesmeuye GiomuKMiUHICTE Kpyroodiry N, O, COy, Hy0
TOIIIO;

> MIKPOOHI IIeH03U — peayleHTHu (aBTO- 1 reTepoTpodu) 3 dhepmMenT-
HUMU CHCTEMAMU;

> TBAPUHHUMU CBIT IeTepOoTPOdgIB — CIOXKMUBAYIB (POTOCHHTE30BAHOI
apoxykIri (y ToMy uucini eHToModayHa, HAUIMCIeHHINN HOoro 3ariH) —
0e3 I'pyHTY ICHyBaTH He MOKe.

Taka Momesb TICHO IIOB’a3aHa 3 HOHATTAM Oiomy, axum @. Kie-
MEHTC IO3HAYHUB cyRynHiCTb 0l0IIeHO31B BEJIMKUX TepHuTopili (30Ha, 00-
JIaCTh, PETIOH). I_[eu TepPMIH Mae HEOJTHO3HAYHE CMUCJIOBE HAITOBHEHHS 1
TPaKTyBaHH: y pisHHX aBTopiB. biom, 3a 10. Ogymom, — 11e Benmka pe-
rioHajibHa a00 CyOKOHTHHEHTAJIbHA €KOCHCTEeMAa 3 IIeBHUM OCHOBHUM
THUIIOM POCJHHHOCT1, IPYyHTOTeHe3y (as8m.) abo 1HII00 CHen(pIYHO PU-
como saggmadgry. OCHOBHOI 03HAKOW, AKA 00’ €KTUBYE PO3MEKYBaAHHA i
M1arHOCTHUKY 010MiB, € (P1310HOMIUHO BHpaskeHa sKUTTEeBA hopMa POCIIUH
KJIIMATAYHOTO (30HAJBHOIO) KJIMAaKCy (TpaBa, YarapHUK, JIMCTOIAIHE
Ul IIINJIBKOBE JEPEeBO TOIIO), 4 TAKOMK MOro eqadivHi CKIALOBl — CTamil
PO3BUTKY pOCJ'II/IHHOCTi, B SIKUX JOMIHYIOTh 3HAUYIIl JIJI IPYHTOTEHE3y
immmn i1 skuTTeBl popmMu, a Takoxk (110 He MEHII CyTTEBO) TBAPMHU. 34
IIMMH 03HAKAMHA PO3PI3HSIOTH TAK] Ha3eMHl 010MMu:

1) Tyuapa (apKTHYHA Ta AJIbIINACHKA);

2) bopeaJibHI IIIIHUJIbKOBI JIICH;

3) nucromamHui Jic cyb0opeasbHOro (IIOMIPHOr0) KJIIMATY;

4) crell 3JIAKOBUH IIOMIPHOL 30HM;

5) TpomiyHuii TpacJaeH/ 1 caBaHa;

6) yammapaJib (3MMOBO/IOIIOB]I TA CYXOJIITHI PETiOHM);

7) mycresis (Tpas'ssHA Ta YarapHUKOBA);

8) TPOIMYHUI HAIIIBBIYHO3EJIEHUN TPOIMIYHUH JIic (3 BOJIOTUM 1 CyXUM
Ce30HAMMN);

9) TPOINYHUHN BIYHO3EJI€HUI ITOIIOBHI JIIC.

Jlo HuX momarmTh IPICHOBOAHI (03epa, CTABKM, PIKM TA 1HIIL IIOTOKH,
0oJtoTa 1 OOJIOTHCTI JIICK Ta MOPCHKI €KOCHCTEMH, B TOMY YHCJIl BAKJIUBL
JIJIsI TPYHTOTeHe3y BOIHU ecTyapliB, HpuOepeskHuX OyXT, IMPOTOK, PIUKO-
BUX THPJI, COJIOHUX MapIiiB). TepuropiaibHe PO3TANIYBAHHSI 03HAUEHUX
b6loMHUX exocucmem 3 IpUTAMaHHUME iM CTPYKTypaMu IPYHTOBOIO II0-
KPHUBY YITKO KOPEJIIoE 13 3araJbHOILIaHETAPHIM pOSHO,I[lJIOM CepesHbO-
PIUHHX TEMIIEpaTyp 1 CYMH OIIamiB. ¥ BITYH3HSHINA HAYKOBIH JIiTepaTypi
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Posgin 1. 3aransHa cxema rpyHToreHesy

0iOM CHHOHIMI3YETHCS 3 HPHUPOSHOK ((P13HUKO-reorpadIivHo0) 30HOK Ta
HPUTAMAHHOIO 1¥ CKJIATHOI0 B3a€MOIIE€I0 KJIIMATY, JKUBUX OPraHi3MiB Ta
rpyuTiB. e 6iomu TyHIpH, cTemy, MIIITAHUX JIICIB, CEPEI3eMHOMOPCHKUX
(ckiepodlIbHUX) JICIB, a4 TAKOM CKJIAJHI TIpChKl OIOMHI €KOCHCTEMU
tomro. Ilpm mpomy, sk 3ayBasxye M.A. ['osybelrh, BiKHMBAHHS TepMIiHA
«6iom» 3a3BHYAY CYIIPOBOIMUTHLCA ITO3HAYEHHSIM HHUM JIHMIIE TEepUTOpia-
JIBHOI CyRyHHOCTi SKUBHX 1CTOT (POCIMHHUX 1 TBAPUHHUX OPraHI3MIB —
Oiotm) mpu irmopyBamHi 11 (cykymHOCT) 610T€0XiMIYHOI (Y TOMY YHCJI
IpYHTOTEHHOI), TpaHCOPMAaUlfHOI, MaTepiaJbHO-eHepreTHIHOL, eKOlH-
dopmarriitaoi (aem.) cytHocTi. Ileit HeTOIIK yCyBAeThCA B €KOCHCTEMHIM
nediHirii 6iomy.

Biom € cykyIIHICTIO IPOBIHIIAHNX €KOCHCTEM — KOMILJIEKTOM JIAH/I-
ma@THUX eKOCHCTeM y MeskaxX (pisuKo-reorpadivHol mpoBiHIli, TOOTO
€KOJIOTIYHOI0 CUCTEMOI0, ITPOCTOPOBO aIeKBATHOIO MesKaM ITPOBIHINI, KA
TEPUTOPIAJILHO 30IraeTbesa 3 (PI3UKO-TreorpadgIivHo 30HOK, 3aJIeKUTh B
1IHTEHCHBHOCTI HAIXOMIKEHHS COHAYHOI pajlalill g0 3eMHOI II0BEepPXHI
(MakpoKJIIMAT) 1 XapaKTepHU3yeThCsA IIEBHUM KJIIMAKCOBMM THIIOM POC-
JIMHHOCTI (OepeBHUM, YarapHUKOBUM, TPAB SIHUM) Ta C(OOPMOBAHMUM ITiJ
11 BIJIMBOM IPYHTOBUM IIOKPHUBOM.

3a IpupomHHM cTAaTycOM OLOMHI eKocucmemu € lepapxiyHo HAWBH-
My PopMyBaHHAMU Olocdepu, SKl MATh IVI00AJBHHUM IIPOSAB CBOIX
IPYHTOBO-€KOJIOTIYHUX (PYHKINH 1 TAKUH caMUil TJI00aIbHUN BIUIUB Ha
dyHKIIOHATRPHY oOpTaHi3aIiio Ifiel yHIKAJhbHOI 1  HEIOBTOPHOI
EKOCUCTEMMU 3 HatickaagHimoo O0yI0B00, He IMOTPeOYyUYN BUIIICH-
HA B iX MeKaxX MeHIINX CTPYKTYPHUX OJIOKIB, pOJIb IKHX TYT CTae Heic-
TOTHOIO.

Biomna oughepenuiayisa 610Te0leHOTHYHOrO (3 IPYHTAME) IIOKPUBY
IUTaHeTH Ta Ii 0lochepr OTHO3HAYHO 3aMAE€THCA BIOOMOIO CEPUIHOIO
(reoigwot0, Kapaoiguoo) dopmoro 3eMsti Ta Ii posramnryBauHam om0 Co-
HIIA IIPU PI3HOMY KYTl HAOXOIKEHHS COHAYHUX IIPOMEHIB 0 3€MHOI II0-
BEPXHI Ta PI3HOK 1HTEHCHBHICTIO COHSYHOI pamlallli Ha pPI3HHX reorpa-
ivurmx mmporax. I'opusoHTaIBHI Meskl OI0MHUX €KOCHCTEeM 30IrarThCs
3 QisuKo-TeorpaIUHUMU 30HAMHU, IX BEPXHS MeKa — 3 MesKeI0 TPOIIoC-
depm, e dopmyerbes iX TiOPOTEPMIMHME pesRnM, & HUMKHA — IPOXO-
JUTh IO TJIMOOKMX TOPH30HTAX IA3eMHHX Boji. PiBHMHHA dacTmHA
Yrpainn posnoslneHa Mis TppoMa 6l0MHEMH eKOCHCTeMaMy (MINIaHHX
JIICIiB, JIICOCTEITOBOI TA CTEIOBOI POCIMHHOCTI), a Ii BUCOTHI 30HU (noacn
KJIIMATIB, IPYHTIB, 0i0TH) He € TOTOKHHMH IIIUPOTHIN 30HAJIBHOCTI, a
TeHeTHUYHO, €BOJIOINMHO Ta IPOCTOPOBO IIOB'S3aHl 3 TMMH OlOMaMH, B
Mekax axux posramosanl Kapoarcexa, Kpumcebka, a mosa Yrpainon —
Anpmiiiceka, Kasrkaseka, Ilamipcbra, [Nimamnaiicbka Ta 1HIIM TipChKO-
KpaiHHI eKOCUCTEMH. OCHOBHOIO dbyHKITEI0 GI0MHUX €KOCHUCTEM € 36epe-
SKeHHS 30HAJIBHOL cneumbl}m 1 IIPOCTOPOBOI CTPYKTYPH EKOJIOTTUHHIX
KOMILJIEKCIB BIJIIOBIIHO JI0 ITMPOTHOTO PO3MOILIY €HEPreTUIHUX Pecyp-
CiB, a TAKOX 30HAJIBHOI I'PYHTOBO-IIEHOTHYHOI 610p03MAHITHOCTI, BHYT-
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PiIIHBOGIOMHOTO Ta MisKOIOMHOI0 PEYOBHHHO-€HEPreTHIHO-1H(OpMAaIIii-
HOTO 00MiHy, BiJ AKOTO, BJIacHe, I 3aJiesKaTh ITIICHICTh 1 cTa01IbHICTD
Olocepu 3 ii magmmadgramu, rpyaramu, BI'L Torrro.

Kamenaprna moodensv rpynmy. Poamairra riimaris, 6i0TuH, JiTore-
HeTUYHUX YMHHUKIB, peibed)y, BIKOBUH TUKTAT, AHTPOIOreHHA KOPEeK-
I[isT 3yMOBJIIOIOTH HEMMOBIPHO BEJIMKY PI3HOMAHITHICTL IPYHTIB Ha 3eM-

1. ['eorpadiuni 3aKOHOMIPHOCTI PO3MOILIY IIHOTO I'PYHTOBO-EKOJIOIIY-
HOro (3araJiom JIaHAIIAMTHO-010KJIIMATHYHOT0) PO3MAITTS BUSBJISIOTHCS
B TOPHU30HTAJIBHIN 1 BEPTUKAJILHINM 30HAJBHOCTI IPYHTIB. 3MIHU K IPYH-
TiB HA HEBEJIMKHUX TEPUTOPISAX IIOB’SI3aHI 3 BIIMBOM Ha I'PYHTOBUM KJIi-
MAaT 1 POCJIMHHICTE (a 0TKe, 1 IPYHTOTBOPEHHS) pejibedy 1 JIToreHeTn -
HUM BILIMBOM TIOB’SI3aHUX 3 HUM TIpChKHX IMopix. Haibliasimr THHmoBoo
KOMOIHAILIEI0 IPYHTIB BHSBIISAETHCA KATEHA, KOMIIOHEHTH sKOi, X04 1
HA3UBAITHCSA B PISHUX KPAiHAX II0-PIBHOMY, € OHAKOBHM PSJIOM IIepe-
XOJIIB, 3yMOBJICHUX 3MIHOIO CTYIIeHs JPEHOBAHOCTI, & BIAIIOBIIHO, 1 Iifi-
porepmivroro pexumy (C.O.3axapor, B.A. I{OB,D;a M.A. I'mazosceEa,
J.I'. TuxoHeHKO Ta iH.). 3ayBAKUMO, III0 METO[ IIOPIBHAJIBHOI0 BHBUYECH-
Hsa miciiedpocraub .M. Bucornsroro, skuit B.0. Kesep Hassas metogom
€KOJIOTIYHUX PSIIB, BUKOPHUCTOBYEThCA ¥ IPYHTO3HABCTBI IIOPIBHAHO He-
IaBHO came Ak MeTox BuBueHHs karteH (Milne G.).

Ipynmoea (nowamioea) nanKa eKon02iuH020 NAHYI02A MPO-
HOCMI MOOEJIOETHCS eTalmaMM 0l0reoxXiMIYHOI MIrpaiil XIMIYHHX eJie-
MEHTIB, KMBHJIBHUM CEPEJIOBUINEM I pociauH. JJIsa JoguHu IpyHT €
0a3mcoM ICHYBAHHS, 3 AKUM IIOB’SI3AHO 3aPOKEHHS BEJIMKUX CBITOBUX
IMBLII3AINNA — HA OCHOBI BUKOPHCTAHHS POIIOYOCTI — YHIKaJIBHOI 0i0-
cheproi QyHKINT rpyHTY. EKOJIOrYHO YHCTHUH IPYHT € 3aIIOPYKOI0 31I0-
POB’S 1 YMCTOTH B JIIOJICHKOMY CYCIILIIBCTBI, IKe He Mae IIpaBa 3a0py Hio-
BaTH IpyHTH, JaHguadgry, 6iocdepy B miomy. [ pyHTOBHIT IIOKPUB, Haii-
TOHIITA 3 reocdep, € TPAH3UTHOIO JIAHKOK JKUTTEBO BAKJIUBUX ITOTOKIB
PEYOBHHH, eHeprii ta iH(bopMaui'i SKl IIOB’SI3YIOTh B enmHe OlocdepHe
e J11T0c<bepy, rigpocdepy i coriocepy. I'pyHTr HarommdmIn 3a 6a-
raTo THCSYOJITh OaraTiolnn 3amacu OioeHeprii Ta 610TeHHUX eJIEMEHTIB,
CTBOPHBIIK ITMM PEHPOAYKINNHY [IEPIIOOCHOBY 0l0pecypciB ILIAHETH.
Bes IPYHTY He MOIKe cTablIBLHO cbyHIcmOHyBaTH Giocdepa Ta il 30HAIB-
HO-PerioHaJIbHI MJICHCTEMH, y TOMy 9YHC/L # arponeHosu. Came Tomy
CITaj POIIOUOCT] IPYHTY Yepe3 HMoro 3a0pyaHeHHs Ta Jerpajalliio B paal
HEIIPABUIBHOTO IOCIIONAPIOBAHHSA BUKJINKAE 3AHEIIOKOECHHS CYCITLJIbCTBA
1 CIIOHyKae [0 IIOIIYyKY IJISAXIB PaIllOHAJBHOIO, eKOJIOTIYHO OPIEHTOBA-
HOTO BUKOPHUCTAHHS ITHOTO TOJIOBHOTO HAIIIOHAJIBHOTO OaraTcTaa.

¥ 70-x porxax XX cr. miciia myosikarni mpaiis B.1. Bepuanceroro, jek-
mit  M.B. TumodeeBa-Pecoebkoro, imimiatue Pumcbkoro Ekay0y Ta
IOHECKO O6uucnmosanpuum 1earom AH CPCP axruszo pospobJistiia-
ca mooesv «les» 3 METOW BHUPIIIEHHS HpobJieM IJI00aJbHOr0 MacuITady
(y ToMy 4mcIIi IPYHTOBO-€KOJIOTIYHUX, arpapHUX, MPOJOBOJIEYNX, MOK-
JUBUX cTaHiB Glocdepm Tormo). Jlo Toro x MomesmsiMu € ¥ IepiogudHA
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Tabnuig xivmiuanx eixemenTis JI.I. MengeneeBa 1 Boepiie 3anpoIioHOBA-
Ha B.B. JlokyuaeBum Tpiaga inmexcie ABC mia remerudnoro mpodisiio
rpyuTy Tomo. Takl mMomesl He MalOTh TiEl CyBOPOCTI, SKa IIpUTaMAaHHA
MaTeMaTUIHUM MOJIeJISIM, OJHAK BOHU HAJIEH] HABIWBOBMIKY SCKpPA-
BOI0 ITPOTHOCTUYHICTIO, OCKLILKH MOOLII3YIOTH TAKl METOOU III3HAHHS
IPYHTOBO-EKOJIOTIYHOI peasIbHOCTI, SIK JIOTIKA, acoIllallii, aHaJIorii TOIIO.

Cucrema Oymb-IKUX MOJIeJIeH, Y TOMY YHCJII ¥ HABEIEHUX TYT, HIKOJIU
He JI0CATae 3aBEPIIEHOCTI, IIOCTIAHO BUABJISAIOYN HA IIEBHOMY €TAaIll CBOIO
HemockoHaicTh. [Ipore came pobora Ham IMOAIOHUMY MOIEISMU € OJHIM
3 HAWBAKJIMBIIINX €TAINB PO3BUTKY OyIb-sIKOI Teopii, ska B TAKHHU CIIO-
ci0 3maTHA «3a3WPHYTH 34 TOPU30HTY, IOIEPeSUTH IIPO MOMKJIMBICTE 1c-
HyBaHHS €KOCHUTYAIIil, [P0 SKI MU IIle HaBITH He 3JoramyemMocs (crmaj
POIIOYOCTI IPYHTY BHACJIIOK HOr0 aHTPOIOTeHHOr0 3abpyJHEeHHS Ta Je-
rpajariii, 3arpo3a roJIofy TOIO), BKa3aTH Ha «(aTajabHy PUCKY» — MIpy
€KOJIOTIYHO JI03BOJIEHOT'0, 32 MEKEI0 SIKOT0 IMIIePATUBHO [1i€ 3aKOH eKO-
soriuaoro taby. CrBopiolour BepOaJIbHI, BIPTyaJIbHI Ta MaTeMATHYHL
MoJIeJIi ¥ OHpallboBYIOUM HA HUX cIleHapill HoocdepHoro mMambyTTs 6io-
chepu 3 HemerpaJoBaHMMU IPYHTAMU TA BHUCOKOBPOMKAWHUMHU arpodi-
TOLIEHO3aMM, MU He HAapakaeMoCsd IIPH IILOMY HA TOM PHU3UK, IO CYIIPO-
BOJZKY€, 30KpeMa, OCYIIyBAJIbHI, 3POIIyBaJIbHl, XIMIUHI TA 1HII HEeBIAJI1
MeJIIOpAaIIii TOIIP.

Buuenns 3akoHOMIpHOCTEH IMEePETBOPEHHS a0l0TeHHUX I'eOJIOTTYHUX
HOpid Ha POMIOUUM IPYHT (TOOTO MOro reHe3MC, MOXOIMKeHHS) TPaIUIIii-
HO PO3IIOYMHAETHCA 3 JIOKYYAEBCHKOTO BUEHHS PO YMHHUKH IPYHTOTre-
He3y, B3aeMO/1s AKUX IIiJ] Yac IpyHTOreHe3y dopmye npodijib IPyHTY Ta
I0T0 BJIACTHBOCTI, CepeJl SKUX POMIYICTh € HAWBAKJIMBIIIOW 3arajIbHO-
0locepHOI0, TEHETUYHOIO Ta AT'POEKOJIOTTYHOI0 CYyTHICTIO.

1.2. YYHHUKM Ta YMOBMU I'pyHTOreHe3y

Yuennsa mpo umHHUKH rpyHTOoreHe3dy B.B. Jlokyduaer He BUIIaIKOBO
BBAJKAB (KPAEYIOJbHBIM KAMHEM IIOYBOBEIEHHS KAK HAYKW». lpyHT
3aBIKIM peTeJbHO BHUBYABCA 3a70Bro g0 JlokyvaeBa, ajie y BIOpHUBI Bif
YMHHHUKIB 1010 (OpMyBaHHSA, 1110 ¥ HPU3BOIUIO J0 HEIIPaBUJILHUX BUC-
HOBKIB. Tak, XapaKTePHOIO IIOMIIIKOK HIMEIILKHX arporeonoriB 1 XIMIKIB
OyJsa HecnpOMomchL Bl,Z[ORpeMI/ITI/I IPYHT, K IIPHPOJHO- 1CTOPHUYHE Ti-
JI0, BIJ CYMIIIl TiPCHKHX IIOPiI. AMepHKAHCHKI ,I[OCJILI[HI/IRI/I HABIAKH,
3aXOILTIOBAJINCH BUBYEHHSIM (Pisuky rpyHTiB. HaBiTh Bimkpurrsa Joky-
YAEBUM I'PYHTY MOr0 CyYaCHHKU HE 0Ipa3y OL[HUINA HAJIEHKHNM UMHOM.
3maBajsiocss OUBHHUM, IO TAKMN BIIOMMIN HpAarMaTHKAM IPYHT MOMKHA
OyJIO po3TrIAaTH Ie SIKOCh 1HaKIre. BIAKPHUTTA y HBOMY HEBIJOMEX
eJIeMeHTIB a00 BJIACTHBOCTEH, 11034 CYMHIBOM, BUKJIMKAJIO 0 3aXOILJIEH-
Hia. Ane & Jlokyuaes, omepyioun mo6pe BIIOMUMH (PaKTAMU, JOBIB, IO
IPYHT € paHillle He IIOMIYeHUM OCOOJIMBUM IIPUPOAHUM yTBopeHHaAM. [le
# OyJI0 KJIACMYHUM BIIKPUTTAM, SKe CIIAHTEJIHYNJIO, OCKLIBKK BCl CHC-
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TemaTu30BaH1 JIOKyJYaeBUM YMHHUKU I'PYyHTOreHe3y OyJIr BIJIOMI /10 HBO-
ro. Ilpore pamitie ix poJib y popMyBaHHI I'PYHTY aHAJII3yBaJId OKPEMO,
0 OTHOMY, OOOB’S3K0BO HAIAI0UN HOMY CTATYCY BH3HAYAJILHOIO: IPYHT —
mopomkenus wiimary (O.1. BoeitkoB); #oro crBOpeHO TBapuHAMU
(4. lapBin); xapakTep I'PYyHTY IIOBHICTIO BU3HAYAETHCS BILJIMBOM IIOPO-
au; a0, HABIIAKH, IIOXOIKEHHS I'PYHTY HOBHICTIO II0B’SI3aHO 3 POCIMHHI-
ctio. Came Tomy cyuacumku B.B. JlokyuaeBa copuifusiiim #oro BY€HHS
SIK «IIOJTIIIIITEHUI» BaplaHT OJHIEl 3 BIIOMUX TIIIOTE3 IMOXOMKEeHHS IPYH-
Ty — POCJIMHHOTO, T€0JIOTIYHOI0, KJIIMATUYHOTO.

3acHOBHUK Te€HETUYHOrO0 I'PYHTO3HABCTBA PI3KO 3aI€PEUYWB ITPOTHU
IBOTO, o6pa:3H0 TOBOPUB IIPO YTBOPEHH: IPYHTY depe3 IOCEePeIHUIITBO
CyMicHOI il BCIX YMHHUKIB IPYHTOTBOPEHHS BLApasy: «¥Y BITYMSHAHIN 1
3apyOlKHIN JTiTepaTypl 0araTo JUCKYTYBaJIH, SKUU 3 YHHHUKIB: IIOPOa,
KJIIMAT Y1 OpraHIi3MaMu MAalOTh HAUOLIbIE 3HAYEHHS IPXU (POPMYBAHHI
IpyHTIB. AJle 1ie HagyMmaHl, HIKYeMH] 3moragxu. Ax0Ou jsikap 3agaBcsa 0
MUTAHHSIM, 10 BAMKJIUBIIIE JIJIS JIIOJIWHKA: BOJA, ITOBITPS UM 17Ka, TO TAKe
HUATAHHS BCIM OM BHIAJIOCh HAJAyMaHUM — X104 3K He SCHO, 110 0e3 Ko/I-
HOTO 3 ITUX KOMIIOHEHTIB ICHyBaTH HEMOKJIMBO, 4 TOMY Il ITUTAHHS Ha-
BITH HE CJIIJ 1 3aJaBaTH, He Te IO BHUpIIyBaTH. | TOYHO Tak camo 0e3-
IUTITHUM € TIUTaHHS [IP0 Te, SKWH caMe I'PYHTOTBOPHUK 3irpaB HaNBaK-
JIUBIIIY POJIb B YTBOPEHHI I'PYHTY, OCKLIBKYA KOYKEH 3 HUX OJHAKOBO BasK-
nusui» ({oxkyuaes B.B. Jlexkiuu mo nouBoBenenuto. M36p. cou. — T. 3. —
C. 347). V nogasbuioMy 10 II'SITH YHHHHUKIB IPYHTOTBOPEHHS 0yJI0 J01a-
HO BupoOHMYy mianbHicTs Jgoguau, a O.H. CoxooBCcbKMi momiaus yci
YMHHHUKYA Ha IpHpomHl (mopoza, 0ioTra, KJIIMaT, pejbed, 4ac) Ta colra-
JIbHO-eKOHOMIYHI (aHTpomoreHes). Yci BoHU € pisHoxapakrepHumu. Ha-
HPUKJIAJ, BILUIUB peJibedy Ta Yacy 3a CBOEK CYyTTIO Ta BIIMBOM Ha IPYH-
TOTBOPEHHS 1CTOTHO BIJIPI3HAETHLCA BiJ IHINHUX IPYHTOTBOPHHUKIB, ajie ixX
POJIb Yy T€HEe3UCl IPYHTIB BiJI I[HOI0 HE 3MEHIILY€eThCA.

DyuxrionansHy 3anexHicTs rpyuTy (I) Bim unHHHKIB rpyHTOreHe3y
B uacl ikcye Taka (CTHII30BAHO HAMM) MaTeMaThudHa opMyJia:

f:f(n,6,}c,p,a)t,

Jle n — MaTepUHChKA Iopoja; 6 — 6iora (pocivHA + TBapWHA + MIKPO-
0pI‘aHi3MI/I)' K — kmMar (arMocdepHl ABUINA + BILIMB BoJ + 0loeHepre-
THUYHA i COHAYHOI pajiarii); p — penbed) Q — AHTPOIOreHHUH YMH-
HUK; { — YUHHUK Yacy (IIBUIKICTD 1 neplo,u IPYHTOreHe3y).

B.B. JlokydaeB He BBa)KaB CHHOHIMAMM YMHHUKKA T4 YMOBHU IPYHTO-
reuesdy. UMHHUKN OepyThb IIpAMY y4acTb y (popMyBaHHI IPYHTY CBOIM
PEYOBMHHO-eHepreTHYHUM BILTBOM. Kiracwuny dhaxTopHy Mif0 MalTb
Olora (TBOPUTH OpPraHIYHY YACTHUHY I'PYHTY), MaTepHUHCHKA mopoaa (3 Hel
IPYHT YCIAJKOByE MiHEepaJILHUM KapKac), JesKl KOMIIOHEHTH KJIMaTy
(Boma, rasm). YMoBaMu € 00CTABUHHU, SIK1 BU3HAYAIOTH epedir rpyHTore-
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He3y B IIpocTopi Ta 4aci (pesbed, BiTep, reorpadivie mOI0KEHHS, I'pa-
BITAIIlSA).

DYHKITIOHATIbHA 3aJIeKHICTh MK I'PDYHTOM Ta I'PYHTOTBOPHUKAMH €
HAA3BUYANHO CKJIAJIHOI0, IO TTIOBHICTIO PO3YMIB OCHOBOIIOJIOSKHUK TeHe-
TUYHOTO IPYHTO3HABCTBA, TOKJIATAYN HAJIl Ha BUpINIEHHA ITUX 3a-
JIeIKHOCTEHM y MarOyTHbOMY (He BHKJIIOYEHO, 10 HUM € HUHIIIHE 1HQOp-
MAaIlfHe CYCIILIbCTBO).

MarepuHCBHKiI mOpPOaH — Tie TOI IPYHTOT€HHUM CyOCTpaT, Ha SKOMY
1 3 IKOI0 YTBOPIOETHCA I'PYHT. BoHU BiMIrpaioTh OysKe BAMKJIUBY POJIb Y
dopmMyBaHHI IPYHTIB ycepeOuHl KJIIMATHYHMUX 30H. BiractmBocTi mopif
CHJTBHO BIIMBAIOTH HA PO3BUTOK Ta PO3MOJLI POCIHMHHUX YIPYIIOBAHB.
Boum wmomyTh sarpumarei uM, HABIAKH, [OCHUJIUTH BIUIUB KJIIMATY
BITPOJIOBK THUX THCSIYOJITE, KOJIU (popMmyeTbest rpyHT. [lopoam € mesxormo
momi0HICTIO 40 Kapkacy (MOMKJINBO, (pyHOAMEHTY) TAKOTO CKJIAIHOIO Ti-
na, ax rpyHr. Ilpore me#t xapkac He e iHepTHMM ckesjeroMm. Jlo fforo
CKJIAIy BXOOATDH PI3HI MiHepasu — aKTHUBHI YYaCHUKHU IPyHTOTreHe3y. Ix
TOBEPXHS € MiHEepaJIbHOW MaTpuIler GopMOBAHOTO IPHU ITHOMY IPYHTY,
sKa BH3HAYAE OLIBIIICTH MOr0 BJIACTUBOCTEM Ta €KOJIOTIYHHUX (PYHKIIIM
(BOJIOrOEMHICTB, BMICT 1 CKJIaJ OOMIHHUX KATIOHIB, B3a€MOMISA 3 BOIOIO,
CTPYKTYPOBAHICTh, 3arajioM pojoUicTh). Baaemosiroun 3 rymycom (opra-
HIYHOI MAaTPHIIE0), MiHEepaJIn (bopMyIOTb OopraHo- MiHepaany MaTpu-
IJ0, SIKA € HePIIOOCHOBOK OPTaHo- MiHepaJIbHOL OpI‘aHl‘-IHOI (cyto IPYHTO-
I‘eHHOl) MaTpuin i IIOBePXHEBUM IIAPOM IJIMHHCTHX i IIePBUHHUX MiHe-
pamiB (KBapIi, ITOJBOBI IMMIATH, CJIIOJIM, TITPOCIIONN, KAOJIHIT, CMEKTH-
TH), 3 AKUX CKJIAJAeThCS IIepeBaskHa Maca IPYHTY.

OpHl MiHepas Iy BIIMBAOTHh HA (PI3WUYHI BJIACTHBOCTI I'PYHTIB (KBapII,
MOHTMOPHJIOHIT, KAOJIHIT), 1HII 30aradyioTh IPYHTH IIOKHBHUMHI PEYO-
BuHamu (armatuT — pocopoM, OPTOKJIIA3 — KaJIleM, TIAPOCIIINN — Ma-
THieM, KaJiieM, 3aJ1i30M...). MaTepuHChbKe IMIOIPYHTS € JIITOMeHeTHYHOIO
CITAIIIIAHOI0, 3aJUIIIEHOI Ha TepuTopil YKpaiHu Ta 1HINUX TepskaB Io-
HepenHiMH I'eOJIOTIYHUMK eroxaMu. llopomy CHJIBHO BIIPI3HSIOTHCS
TPaHyJIOMETPUYHUM, MiHepanorquHM XIMIYHAM CKIIATIOM, dismyHIMHT
HOKA3HUKAMU: MOPEHH — KHCJIl, HeCOPTOBAHI, XpHI_L[yBaTl (bJIIOBloer-
HlaHle Ta aJIIOBlaJIbHI BIIKJIaIW — IIApyBAaTi, MIAaHl, CymiaHi, cyr-
JIMHKOBI; JI@JIIOBIM — TesK IIapyBaTHi, ITepeBaskHO CyTJIMHKOBHUM, 36ara-
YeHHU OPTaHIYHUMH PEYOBMHAMU;, JIECH — IIHJIyBATO-CYyTJIMHKOBI, Kap-
OoHaTHi, 6araTi HA eJIEMEHTH KUBJICHHS POCJIMH 1 HABITH ryMmyc (1l 3a-
raJKoOBl IIOPOOW € HAWIINIIMMHK IPYHTOTBOPHUKAMM; IX 30aravyeHicTh
KaJIBI[IEM CIPHUSE YTBOPEHHIO YOPHO3EMIB ITJI CTEIIOBUMH TpPAB STHU-
cTUMHU (PITOIIEHO3aMM); €0JI0B1 ITICKKM — PYXOMIl, MOPCBbKI OpOJgUu — 3a-
COJIEHI TOIIIO.

Yacro mpHYmHOK0 CTPOKATOCTI, HEOJHAKOBOCTL IPYHTIB € came BiA-
MIHHICTD y crJrami 1 crparurpadii mopin. Tak, cepen HI,H.?,OJ'II/ICTI/IX IpyH-
TiB y 30HI TAWUTHW TPAILISIOTHCA PEHI3UHU — OPUTIHAJILHI IeperHiiHo-
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rapbouaTHi rpyaTH, 36araveri CaCOs. CBoim rabdiTycoMm BOHHU YiTKO BiJI-
PISHAITHCA BIJ 30HAJBHUX IIII30JIMCTUX IPYHTIB: MaoTh 3aBaaxu Ca
3EePHHUCTY CTPYKTYPY, HEUTpaJIbHY peakIiiio, TeMHi, (oOpe ryMycoBaHi, a
oT:ke, Oarari Ha HiTporeH (a3oT) Ta 1HIII €JIeMEHTH KUBJICHHS POCJIMH),
TOOl SAK IIII30JIMCTI IPYHTH OE3CTPYKTYPHI, KHCJI, Maike Oe3ryMycCHI,
301QHeH] HOKUBHUMY ejeMeHTaMu. Ha 3acosieHnx MaTepuHCHKUX II0PO-
JlaX YTBOPIOITHCS T'aJIOT€HHI IPYHTHU (COJIOHUYAKHM, COJIOHII), Ha TJIMHFC-
TUX — (POPMYIOTBCSI BOJIOTOEMHI XOJIOIHI I'PYHTH, a Ha ITiCKax, HaBIIa-
KM — TeILJTl Ta CyXl IPYHTH 3 IICAMOMITHOI POCIUHHICTIO.

Biora Binirpae B IpyHTOTBOPEHHI BUHATKOBY BEJIUKY POJIb, AKAM OH
SHAYHUM He OyB IIPH [IbOMY JITOT€HETHIHHH BIUIMB MATEPUHCHKAX II0-
pin. Ipynrorenna AISUIBHICTE 3€JIeHUX IHPOJYyLeHTIB-(oToTpodiB, TBA-
PHH-TeTepoTPo(iB, MIKPOOPraHi3MIB-Pe/yIIeHTIB 3IACHIOITECA Y CKJIa-
1 010I1eH031B, K1 pa3oM 3 JOBKLIJIAM yTBOPIOIOTH Oloreorternos (BIIT,
erocucremy). Bes Giotn HeMae IpyHTY, IO JOBEIEHO TEIEp JIOCTIIKEH-
HAMHU 1HIINAX ITaHeT. 3eMisa — eqnHa mranera Couaunol cucreMu, 1e e
*KHUTTS Ta HOTo MPOAYKT — IPYHTOBUI IOKpUB, Ii reogepma. TpI/IBaJII/II/I
CYMICHMI BIIMB GIOTH 1 MPOAYKTIB il KMTTENIATBEHOCTI HA MATEPHHCBK]
OPOJY B MEBHUX KJIMATHYHUX YMOBAX SAKPa3 1 CTBOPIOE T1 CIIeItMIuHi
SIKOCTI CYTO I'PYHTOBOTO TLJIa, SIK1 BIAPI3HSAIOTH ¥oro Bix mopomu. Jliis
IIBOTO JIOCUTH ITOPIBHATHA HEPOJIOUNHM IPAHIT 3 YOPHOIEMOM — €TaJIOHOM
pozmouocti. OpraHiaMu B IPOIIEC] SKUTTEMISIIIBHOCTI Ta 010IIPOIYKYBAHHS
3IIMCHIOITD TAKl IPYHTOTEHH1 eK0JI0T0-010reoxIMIuH1 QyHKITII:

> CHHTE3 OPTaHIYHUX PEYOBUH TA IX PO3HAT;

> BuOipKOBY ((pi3i0-010XIMIUHY) KOHIIEHTPAITI0 Ta TEIIOHYBAHHS B
rpyuri 6loremnux (C, H, O, N, P, K, Ca, S, Mg, Na, Fe, Mn...) enemen-
TIB;

> [IepeTBOPEHHs IIePBUHHUX MIHEPAJB Ha BTOPHUHHI (OPTOKJIA3 Ha
KaOJIIH);

> MIrpalfio Ta aKyMYJIAIN0 PEeYOBUH B IpoQLIl I'pyHTY 1 6araTo iH-
IIHX.

DOyHKIT OKpeMHUX OPTaHi3MiB 13 HA3BAHUX TPYII € pisuuMu. PocimHmy,
SIK 3a3HAYEHO, € MPOJYIIEHTAMHU, aBTOTPpodaMu, cepell HUX JepeBa, Ja-
TapHUKW, TPaBU KcepodiTw, Me30(QiTH, TirpodiTy, arwmodiTv TOIIO.
Tpasu B TaHmeml 3 JIECOBUMH IIOPOZAMHK IIOPOIKYIOTH YOPHO3EMIU, JIe-
peB’ﬂHI/ICTi dopmarrii Ha MopeH]1 — ITIA30JIUCTI IPYHTH, O0JIOTHI Tirpodi-
JbH1 QiTOIEHO3U (bopMyIOTB Topd’THUKHU TOIT0. TBApUHMU € CrIoKMBaYA-
MU TOTOBOI IPOIYKITiI, & MIKPOOPTAHI3MU — PeIyIIeHTaAMH.

Kaimar, sk YnHHUK IpyHTOTEHE3Y, TaBHO MPUBEPHYB YBATy IOCTiI-
HUKIB, oguak juire B.B. Jloky4uaeB ocTaTouro BUCBITINUB HOT0 BeJIUYE3-
HUM Ta 0araToacCIeKTHUH BILJIMB HA BCl CTOPOHU IPYHTOTEHE3Y, BKJIIO-
YaoUn U 1HIM YUHHUKHA (pesbed), POCIMHHUM Ta TBAPUHHUMA CBIT, IIOPO-
nu). ChOromHi TOYHO BIJOMO, IO IPYHTH, cpOPMOBAHI B YMOBAX PI3HUX
KJIIMATIB, CHUJIbHO BiAPI3HAIOTHCA MIisK cO00I0 BCIMA CBOIMU MOp(oreme-
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Posgin 1. 3aransHa cxema rpyHToreHesy

TUYHUM O3HAKAMM, BJIACTHBOCTSAMU, €KOJIOTIUHMMHU pesxkmmamu. [Ipoc-
THH TIOTJISAT HA OBl KapTH — IPYHTIB 1 KJIIMATIB — MEPEeKOHye B TOMY,
0 KJIIMATH HeBHUX I'pyd (00’ €THAHHUX 34 CYMOIO CepPeIHbOJ000BUX TEM-
mepatyp >10 °C) posrammoBanl Ha 3eMHIN KyJl y BUMNIAML ITUPOTHUX
mosiciB. BoHu yckJIamHeH] 110-pisHOMY 3BOJIOMKEHHUMHU 00JIACTAMM 1 € haK-
THYHO I'PYHTOBO-010TepMIYHHME mosscamu (Tabut. 1.1):

> cy0apKTHKA € 30HOI TYHIPOBUX (KPlo3eMHHX) IPYHTIB (cyMa TeM-
nepatyp 10 600 °C);

> OopeasibHuI (Xosomumit) mosic mae K3>1 1 cymy Temieparyp
600 — 2000 °C, TyT opMYIOTHCS TePHOBO-IIII30MUCTI TA 1HINT 30HAJIbHI
IPYHTH,

> B cyObOpeasbHOMY (HOMlpHOMy) — mpu K3 =1 1 cymi Temmeparyp
2000 — 3800 °C d)OpMyIOTbCH i TPaB SHUCTUMH (PITOLEHO3aMHU Ha JIe-
cax YOpHO3eMHU 1 OMi30JIeH] I'pyHTH (Ha Jrecax, IiJL JIUCTSHAMA Jicamm),
a mpu K3 < 1 B cyxmx cTermax — TeMHO-KAIlITAHOBI Ta TaJIOTeHHI IPYHTH;

> cyOTpOmiKM MaioThb cyMy Temieparyp Big 3800 mo 8000 °C, a Tpo-
miku > 8000 °C — B 1ux mosicax maHye gepasiTHe IPYHTOTBOPEHHS.

Tabnuusa 1.1. ArMmocdepHe 3BOIOKEHHA 30HAJIBHUX TUIIIB I'PYHTIB
(3a ML.A. I'1a3oBcbK010)

No Onanm Bopuwmit
3/m Jlanpmadr Tpysr Joi M/2000 K3 pexum
MM/pik .
POKiB
1 | Tysgpa TyunpoBuit 250 2,5 500 | 3acrittHuit
2 | Taira ITigzoaucrmit 600 2,2 1200 | IIpomuBHMIA
3 | Jlicocren Omifzosienmnit, Ilepiomumuno
‘IOpIL{[OSBM 550 1,2 1100 np(?anllaHHﬁ
Cren YopHozem 500 1,0 1000 | Hempomus-
Kamrrasosumit 400 0,6 800 |Hmi
Hamisnycrens | Bypwmit 250 0,3 500 »
6 |Ilycremnsa Cipo-Oypuit 150 0,15 300 »
7 | Bosori YepsoHosem, k0B-| 2600 2,2 5200 | [IpomuBHUIt
CcyOTpoIiKHT TO3EM

Bigmomenss pivHol KiJIBKOCTI OIAIlB, MM, IO BHIIAPOBYBAHOCTI Xa-
pakTepusye xoedimient 3poaoxenHa M. Bucompsroro (K3), axuii € ay-
’kKe BUPA3HUM IIOKAa3HUKOM THILy BOJHOTO PEXRUMY, a OToKe, I THX IPYHTIB,
Kl TIpH 11bOMY (POPMYIOThCS (aBTOMOPQHI, rlz[pOMop(le HATIBT1IPO-
mopdui). He MeHIITHM € BILIUB Ha IPYHTOTBOPEHHS TEPMIYHOIO PEKUMY.
Jlo Toro & 3abesrmedyeHHS CLIBCHKOTOCHOIAPCHKUX POCIMH TEIJIOM Ta
Bosiorow (muB. Ta0i. 1.1) Mae M He HAMOLIbIIIE arPOHOMIUHE 3HAYEHHS,
IPsAMO BILUIMBAIOYU Yepe3 I‘iL[pOTepMi‘IHI/Iﬁ PeRUM Ha 61os0riuH1 Ta 6l0-
XIMIYHI IPOIIECH B IpYHTaX y nep10n ix BereTaun

Penned mae Benuke 1 nysEe pi3HOMAHITHE 3HAYEHHS JUIs IPYHTOTre-
He3dy, BIUIMBAOYM IrepemyciM Ha #oro temmnu (Tabs. 1.2), skl 3aiemxarb
He JIWIIle B1J] 30BHIIIHIX (BUAUMHUX) (POPM 3eMHOI IOBEPXHI, a ¥ BiJl BHY-
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TpimHIX (popMa Ta BIIHOCHE ITOJIO}KEHHS B IIPOCTOPl MOXOBAHUX HAIlla-
pyBaHb TIOPiJT), 10 KOPUTYIOTH BHyTpimHLO -IPYHTOBHH Ta II0BEPXHEBU
cTik. Penped cripusie nepeposnomny TeIlIa Ta BOJIOTH, HAIIPAMKY BITpIB,
IXHBOI CHJIM, XapaKTepy OCBITJIEHOCTI COHIIEM 1, HACAMKIHEIlb, (PiTOIIeHO-
THUYHOTO IIOKPUBY — PI3HOTO HA PISHUX eJIeMeHTaxX pesibedy.

Tabnuus 1.2. lllBuakicTs neHynamnii Ha CXujax KpyTusHowo 10°
(3a M.A. I''ma3oBchK0m0)

Croci6 BuKopHCTaHHS KisnpkicTs 3MuTOrO IpyHTY

T/ra/pir 18 cM yIIpoIOBI K POKIB
Jlic 4 500 000
Tpasu 694 3225
CiBoamina 31987 70
BasoBuux 69 395 32
ITap 148 288 15

¥ ropax penbe(b BOlCTI/IHy crae BepruresaeM moii rpyaTie (B.B. Jo-
ky4aes). Asle 1 Ha PIBHUHI H0T0 BIJIMB Ha IPYHTOTBOPEHHS € HAJTO II0-
mitHrM. Hanpuxiran, Ha cxurax Iponecu SMUBY IOCTLHHO IepepUBAIOTh
IPYHTOTBOPEHHsI, 0CO0/INBO B pa3l 3HHUIIEHHS TaM IPUPOJHAX (ITOLEHO-
sie. PisHi exemenTn pesbedy MawoTh i pisHuit Mikpokivar. Jlumre onun
rpajlyc HaxXujly MOBEPXHI HIGHTO IIePeHOCHTH apeHy IPYHTOTeHe3y Ha
110 M 3a BeJMYHMHOI IHCONAL]I Ha MIBHIY UM Ha IIBJEHD 3aJIeXHO Bl
opienTarii (excrosuii) cxuiy. Came depes Lie Ha «HIIBHIYHUX» (IIPOXO-
JIOOHUX 1 BOJIOI‘H_HI/IX) cxmyax 06aJiok (‘bOpMyIOTBCH IPYHTH, xapa}cTepm
JIJIsI parioHiB, posTamroBaHux 3a 100 KM Ha ITBHIY, 1, HABIAKH, HA «IIiB-
IeHHNX» (mobpe IIPOrpiTHX) CXWIax — CyXi (RcepOMopd)Hl) IPYHTHU IIiB-
JIeHHOro rabiTycy. ¥ IIbOMY BUSBJISETHCS KOPUTYIOUMI BILJIUB Ha IIepe-
PO3IIONIJI COHAYHOL €Hepril Ta BOJIOIH €KCIIO3MIIIl CXUJIIB, TOOTO IX OCBIT-
JieHocT1 (IIpaBUJIO BUIlepekeHHsa). Ha miBmeHHUX KpyThx cxmiax Oa-
JIOK 1HTEHCUBHIIIE BUSIBJISETHCS €po3is, a Ha MBHIYHHX (O1JIBII II0JI0-
TUX) — JOBIIle 3aTPUMYEThCS HABECHI CHIT, J0JATKOBO 3BOJIOKYIOUM
IPYHT 1 CIpUSIOYH KoJibMaTasky. I[iIrpyHTOBI BOAU BIJIMBAIOThH HA IPYH-
TOTBOPEHHS TAKOK 3aBISIKH OCOOJIHUBOCTAM pPeIbedy.

Yac (mepiog rpyHTOreHe3y, Bik KpalHu) € He MeHII (heHOMeHaIbHUM
IPYHTOTBOPHUKOM: IPYHT He BHHHMKAE MUTTEBO 3 TUM, I00 B II0JA/IBIIO-
My iCHyBaTH He3MIHHUM TpHBajiui 4ac. fkpas HaBmaku — BiH € pe-
3yJIbTATOM TPHUBAJIOI E€BOJIIOINWHO CIPAMOBAHOI B3aeMO[dli YMHHUKIB
IPYHTOTBOPEHHSA — B OgHUX perioHax (Adpura) BoHA HOBIIA, B IHIIHUX
(CxigHOoeBpoOmeChKA Ta 1HIIN piBHUHN) — MeHma. 1{a B3aemonisa 6ioTu 3
MIHEpPAJbHUM MIAIPYHTAM JIAHAMIAQTY He IPUIUHAETHCAI 1 CHOTOIHI.
CrlabKn & Jacy (pyHKIoOHYe 3pliuii 1pyHT? Ile nuranus mokwm 1o 3a-
JIAIIAETHCS BIOJKPATHM. 3MiHA (PITOIIEHOTHYHOIO IIOKPHBY (CyKIlecis
TOIIO) ITPU3BOAUTH JO €KOJIOr0-€BOJIIINWHUX 3MIH y IPYHTOTBOPEHHI,
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TOOTO [0 MOr0 CAMOPO3BHUTKY. 3MiHAa K pejibedy 3amouaTKoBye 0ioreo-
MOPQOJIOTIUYHUHN ITUKJI IPYHTOIeHHOI eBOJIOII, a 3MiHa KiaiMary — Ii
OlORJITIMATUIHUH LMK Eroutiortiss rpyHTOTEHE3y Ta IIOPOJKEHNUX HUM
IPYHTIB 3 ix popgiouicTio OyBae SIK MPUPOIHOI, TAK 1 aHTPOIIOTEHHOIO
(TpHUPOITHO-AHTPOIIONeHHOIO).

Cepen unHHUKIB IpyHTOreHe3y JloKyduaeB He 3ragyBaB epasimauyiine
nosie 3emsii, ke TEHOEHINMHO OPIEHTYE PYX YCIX CKJIAJOBHX YACTHUH
IPYHTY, AK 1 IHINIUX MIPUPOIHUX TLI, BHU3. ['paBiTarifinuii BIius 0es
BEJIMKOI ITOTPIITHOCTI MOYKHA BBAYKATH IIOCTIMHHM 324 BEJIUYMHOWI 1 Ha-
PAMOM, SIKMU HAMNOLIbIle BUSBJISETHCI Yepes pesbed, 3yMOBJIIOIOYN
mepenyciM IIepepo3mOIiJI 1HCOJISINI, JIITOTeHHHX MAac, aTMOCEpPHMX
omami. Haxui 3eMHOI IMOBepXHI cTae MPUYMHOK POSIOILIY CHJIM Ts-
SKIHHA Ha 11 BepTHUKAJBHY Ta TOPU30HTAJIBHY (IIapaliejibHy MHMOBEPXHI
IpyHTY) ckJyag0Bl dactuau. OcTaHHSA i€ HA MacolepeHeCceHHs, 3MyIIy-
0YM BOJY 3 POSUMHEHUMH Ta CKAJIAMYYEeHUMH B HIHl peYOBUHAMU CTiKa-
TH 110 KyTY 31 IIIBUIKICTIO, 3aIaHOI MO0 BEJIUYHNHOK: KIJIBKICTD BOJIOTH,
SKa HAIXOIUTh HA BHUIIYKJIL €JIEMEHTH peJIbedy, SMEHIIYEThCSA, a Ha YBI-
THYTI Ta 3HHKEeH1 — 30LIbInyeThbess. Koiu BUSABHIIOCS, IO POCIHHHU B
KOCMOCI He IIPOPOCTAIOTH, ¢ CTAJIO IIe OJHUM apryMeHTOM Ha KOPHUCTH
VCBIJIOMJIEHHS TICHOTO B32€MO3B H3Ry 3eMHUX JKHTTEIIPOSIBIB, a OTIKe,
IPYHTOTEHE3y 3 BILIMBOM rpaBlTauu (kpoxMabHl 3epHa, HAIPHKJIAT,
OIIYCKAIOTHCSA B ITMTOILIA3MI 3TITHO 13 3aKOHOM T'paBiTAIlll B ITIJIKOM IT€B-
HOMY I'€0TPOIIHOMY HAIIPSIMKY).

JIromuHa CBOEIO AHMPONOMexHo2eHHO0 MIAAbHICTIO HAI3BUYANHO
HpUCKopoe OPMYBAHHS IPYHTIB Ta IX €BOJIOINHUN Iepexis y HOB1
HPUPOIHO-AHTPOIOreHH] YyTBOpeHHA. Bcel ¢cBoi MmaTepiayibHi IIOTpeOH JIio-
JWHa BUKOPUCTOBYE BUHATKOBO 34 PAXyHOK IIPUPOJHUX PeCcypciB, TOOTO
3a paxyHok 3emutl. g iX excriryaTairli BOHA BHKOPHUCTOBYE IedaJii
OLIBIII IIOTYKHIIIY TeXHIKY, CIPUYNHIOOYHN IIMM ICTOTHI 3MIiHH B IPYHTO-
BoMy mokpmubi. Ileil HeoreosoriuHui mpoiiec, IO 3a MacIITaboM JOpPiB-
Hioe reonuHamiuauM auasioram (B.I. Bepuancerwmin), O.€. ®epcman Ha-
3BaB TEXHOTE€HE30M, a CTBOPEHY HUM cdpepy — TexHoc(eporo, TKa CyTTE-
BO BIIpI3HsIE JIIOOWHY Bl iHmwuX i poguyis 1mo 6iocdepi (TBapuHMA HIpHU-
CTOCOBYIOTBCSI, QIANTYIOTHCS 10 IPUPOIH, a JIFOJNHA, HABITAKH, ITPUCTO-
COBY€ IIPUPOAY JO0 CBOIX II0Tpel, mepeTBopioe, Tpaucdopmye ii). Ocran-
HIM YacoM AaHTPOIIOTeHH] BILJIMBU HA IPYHTH, (PITOIEHO3H, 3arajioM
JaHAmAapTH, 010reoeH03n CTAJIHN 3aHaAATO HOMITHHMH, CIIEIIN(PIUHIMH,
macmrabaumu. Cepes IuX BIUIMBIB € 6araTo OKyJIBTYpPIOBAJIBHUX IIPHU-
KaamaiB (JIyKu, IpyHTH HpI/ICB.L[I/I6HI/IX ,E[lJIHHOR) poTe HAMOLIBII BIIIyT-
HHUMU B aHTPOIIOTeHe3l € Ierpafalliiiti, a He ORyJILTypIOBaJIle BILIMBH.
Ix samouarkysamu, maGyTs, Bnpy6}c1/1 miciB. CremoBi Ta JIiCOBI TTOMKeEK1
(chOroIHI TOPATH Yy 3aIljIaBax OCYIIEH] TOP( THUKI), OpaHKa CXUJIIB, He-
HOPMOBAHUM BUMIAC XyI00M — BCe I1e IPUKJIAIN Jerpaayiodoro BILIUBY
JIOOVHU HA IPYHTOTEHE3, AKWU THM CHJIbHIIIE 3MIHIOBAB CBII HAIIPS-
MOK, UMM AaTPEeCHBHININM CTAaBAB XapakTep rocIoaapoBaHHsa. Poamu-
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PEHHS POCITMHHHUIILKOTO 11eXy 301/IBIIIJIIO ILJIOILY OPHUX 3eMeJIb Ha ILjia-
HeTl — 3a BCIO 1cTopioo 3emyepobcTBa 1,5 Muipa ra OyJio IIepeTBOpPeHo B
mycresio. I'paHIIO3HICTE AHTPOIIOIEHHOTO IIpecy Ha IPYHTH 1JIIOCTPYeE
OpaHKa, gKa IIOPOKY IepeBepTae Ha IiaHeri go 1000 km3, mo B 10 pa-
31B HEePEBUIIYE KIIBbKICTD AJTIOBI0, IKUH 34 Iiell CAMUM Yac IIOCTABJIAITh
piuku mo CsiToBoro oxeany. Hacras uac He po3IInpoBaTH, a 3MEHIIIyBa-
TH IIOCIBHI ILJIOII 1 32 PAXYHOK ITIIBUIMEHHS POIIOYOCTI IPYHTIB 301/1b-
IIyBATH BAJIOB1 300pH POCIMHHUIILKOL IIPOSYKIIII.

OTsxe, B3aeMO/Iis BCIX YMHHUKIB IPYHTOI€HE3Y CIPUYMHIOE TIOABY Ha
HOBEPXHI 3€MHOI CyIIl IPYHTOBOIO IOKPUBY 3 TPAHUYHO PISHOMAHITHHU-
MU IPYHTAMH, SKI y CBOIM CYKYITHOCTI YTBOPIOIOTH 0COOJIMBY, HAJATO TOH-
Ky (mo 1 M) 0l0eHepPreTUYHO Ta 010reOXIMIYHO Iy#Ke aKTHBHY 000JIOHKY,
MaiKe ntRy, masosiory (I.I'. Maxog). HesBaskatoun Ha masy rpyous-
HY, BOHA BJIrpae TakKy BeJUKY pOJIb y KHTTI IJIAHETH, 110 HabyJja cra-
Tycy IpyHTOCEPH, TKA PO3MEIKOBYE COO0I0 MEPTBY Ta JKUBY IIPUPOLY.

Ak ke BIAOYBAJIOCH YTBOPEHHS IpYHTY B mpupoxi? Y yoMy cyThb IpyH-
TOTBOPHOrO Iporecy? Akl foro sarajbHl pUCH Ta €KO0JIOr0-010reoxXiMIuHI
3arxonomipuocri? Yomy Tak Oararo rpyHTiB y mpupomi? ke erxoindop-
MalllifHe HAaBaHTAYKEeHHA BOHU HecyTh? CIpo0yeMo B IIbOMY PO310paTHCA.

1.3. bioreoximis, eHepreTuka, iHopMaTUBHICTb,
TUNU I'PYHTOreHe3y

[pyHT SIK IPUpPOLHO-ICTOPHYHE TiI0 Ta BaKJIMBA IimcucreMa Giocde-
PH XapaKTepHU3yeThCA HAA3BUYANHO BUCOKOI0 O10TeHHICTIO. Y HBOMY IIO-
CTIMHO KOHIIEHTPYIOTHCSA KHB1 OPTaHI3MH CYIIl TA IPOAYKTH IX meTabo-
miaMmy. Biora (pociuHu, TBAPMHY, MIKPOOPTAHI3MHU) € YHIKAJIBHAM KOM-
IIOHEHTOM IPYHTY, IPOBIIHUM YHMHHHUKOM I'DYHTOTE€HE3y, TO He JUBHO,
10 I'PYHT He MII' yTBOPIOBATHCA [0 IIOSBU HA 3eMJIl KMBMX OPraHi3MIB.
I1e TPAIHIIOCS He Hi3HINIe KeMOPIACHKOro IIepioay IIaJIe030I0, a BiKe B
CHITYpi (400 450 MJTH POKIB) 3 IIOSBOIO MEPIIUX TOJIOHACIHHUX POCJIMH
3apofiUBCA 1 IONMPHBCS Ha CyIIl IDYHTOTEHES.

Takum ymHOM, Yac iICHyBaHHS IPYHTIB He mepeBuiinye 5 — 10 % reo-
Joriygol icropii 3emHol KyJl. I Bce e 3aBasiku He Macl 010TH, sIKa € Iy-
sKe MaJIoo HOpiBHHHO 3 MIHepaJIbHOI0 YACTUHOW IPYHTY, a Til, BOiCTI/IHy
KOJIOCAJIbHIHM, 0iloreoxiMiuHifl poOOTI, o i 3,£[lI/ICHIOIOTL He3YHCIJIeHH]
TIOKOJTIHHS 0pI‘aH13MlB Buinenss mporiaHoi posti 6lotu y (bopMyBaHm
IpyHTIB 3a yMmoBH minkpecienol B.B. JlokyuyaeBuM plBHOIPABHOCTI BCIX
YHHHUKIB IPYHTOTBOPEHHS II0Tpedye mosicHeHHA. Maca KMBUX Opramia-
MiB y 'PYHTI BUSIBJISIETHCS He TAKOIO BiKe ¥ MaJIOK, SIKIIO B3SITH JI0 YBATrU
He OIHe I[LOTOPIYHe, a BCl IIOKOJIIHHS, K]l KUK B IpyHTI (ab0 Ha IpyH-
Ti). Hampuriam, maca KOpeHIB TpaB y YOPHO3EMAaX CTEIy CTAHOBUTH
1,7-10-3 t/m3, a maca mimepanbHoi yactuan — 1,7 /M3, [llopory Bimmu-
pae 1 3HOBY HapocTae IIpUOJIn3Ho 1/3 KopeHeBol crucreMu 0araTopidyHuUX
Tpas, oT:e, 3a 1000 poKiB KUILKICTh HOBOYTBOPEHMX 1 PO3KJIANEHHUX pe-
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voBUH KopeHIiB y 1m3 craHoButume mnpubiansHo 500 — 600 kr, a 3a
3000 pokiB Maca aKTHUBHHUX KOPEHIB 3PIBHAECTHCA 3 MIHEPAJIHLHOI MACOI0
IIOPOIH, SIKA IIPH I[bOMY 3a3HA€ IIMOOKHX IIepeTBOpPeHb. I'0JI0BHOO IIe-
peayMoBO0 6e3IepepPBHOCTI ITHOT0 TIPOITECY € HaaxomKeHHsa eHepril CoH-
I Ha IOBEPXHIO 3eMJIl.

Biora imiriroe B taugmradgprax Taki rpymn ITPOIIECIB:

> G10JIOTIYHUHM prr00611‘ eJIeMeHTIB (BIK) Ta aKyMyJISIII0 OpraHid-
HUX PEYOBUH, Y TOMY YHCJII I'YMYyCY, ITepeayCciM 3a PaxyHOK 3eJIeHUX POo-
CJIMH-aBTOTPOQIB;

> PyMHYBAHHSI OPTraHIYHUX PEUOBHH 3E€MJIEPUAHUMH TBAPHHAMH,
XpobakaMu Ta IHIMMUMU HPEeACTABHUKAMY IPYHTOBOI MaKpogayH!, SKa
Kopurye (pisvdHi, (pl3MKO-XIMIYHI, arpoxXiMIYHl Ta 1HII 0locepHo 3HA-
Uyl IIOKA3HUKHN Ta PEeKUMU IpyHTY;

> IJIHOOKe IIePEeTBOPEHHS OPTaHIdHUX (qaCTROBo MlHepaJIbHI/IX) pe-
YOBUH IPYHTY 3aBIAKA depMeHTATUBHIN Ta 1HINH TISAIBHOCTI MIKPOOP-
rafiaMiB (1 KOHCYMEHTIB).

[Iepuroueprosa (mpoBimHA, €KOCHCTEMHA) POJIb BUIIMUX POCIUH Y
IPYHTOTBOPEHH] BU3HAYAETHCA THM, 1[0 BOHI CTAHOBJISTH OCHOBHY MACY
sKMBOl pedoBuHU cymn (maca mepeB — 1011 — 1012 T cyxol peuoBmHH, a
Maca TpaB — y 10 pa3iB mMeHIIa) 1 JUIle B 3€JIEHOMY JIUCT1 ITUX XJIOPO-
(p1JIOHOCHMX OpPraHi3MIB 3I1HMCHIOETHCS IMEPBUHHA 34 CBOEK CYTTIO peak-
misg orocuHTe3y. 110 IIPOBImHY poOJIb (PITOIEHO3IB y IPYHTOTBOPEHHI
BaKKO 3PO3yMiTH, SIKIIO He BPaXOBYyBAaTH HAO3BUYAUHY pP0o3MaiTIiCTh BU-
B, III0 BXOOATH J0 iX ckjaxy — 0aus3bko 500 000 BumiB pocyuH (BIBOE
MeHIITe, Hisk TBapuH, skux € mouax 1 000 000 suxis). Ha cymm mraneru
Bemuts (149 mua km?) 1 B CeiToBOoMy OKeaHi (361 MuH KM2) HeMae KO-
HOI MICIIsI, He 3aCeJIeHOro 010T0I — POCIHHAMY, TBAPUHAME, MIKPOOp-
raHi3Mamu.

Maua xoHIeHTpAILiS €JIEMEHTIB MIHePaJIbHOrO JKUBJIEHHS B IPYHTO-
BOMY POSYHHI CTUMYJIIOE PO3POCTaHHA Ta 3HAYHE POSTaJly’KeHHS KOpe-
HEBOI CHCTeMH, FKa CIeIaTi30BAHIMY BCMOKTYBaJIBHUMY My(QTOYKAMH
KOPEHEBUX BOJIOCKIB IIPOHU3YE JIelall HOBl i HOB1 TOYKM KOPEHEeJOCTyII-
Horo 00’eMy cyOCcTpaTy — MAaTpHIIl IPYHTOreHe3y. BigHocHa HepyXxoMicTh
POCJIMH cTaJia TOJIOBHO HPUYHUHOK CHEITUEIYHOr0 CIocoly iX po3cesieH-
Hs 3apogkamMu (cropaMu, HACIHHAM), AKl mepeOyBaioTh B 1HAKTHBOBA-
HOMY CTaHIl JOTH, IOKKU SKACh CTOPOHHS CHJIA HE CTBOPHUTH JJI HUX
CIPUATINBUX IJIS TOIAJIBIION0 POSBUTKY YMOB.

Pociimuunii mokprB HA BeJIMYE3HHX IPOCTOPAX KOHTHHEHTIB 3€MHOI
Kyl (ta akBaTopii CBITOBOTO OKeaHy) CTBOPIOE TTOTY KHUIN 3eJIEHUH eKpaH
3 JICIB, JIYKiB, CTEIB, CABaH, IIPepiii, HAIIBILYCTEJIb, II0JILOBUX, CAJ0BUX
Ta IHIMUX KyJbTYp diToreHosi. Ileil expan € riraHTChKAM ITOTJIMHAYEM
cBitTiIa 1 porocuHTeTHUHMM peakTopoM. CriTiro Bim CoHilg go 3eMiIl J0X0-
muTh 3a 8 xB 31 mBuakicTio 300 000 xKM/c, PO3CIIOIYNCH TA BIAOMBAIOYNICH
Maiiske HATIOJIOBUHY BiJ BEPXHIX IIapiB aTMocdepH, Yyepes3 110 OBEePXHS
cytri (Ta MOpIB) OTpUMYye He OLTBIT K 48 % COHsIYHOI eHepril (He TakK BiKe
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M MaJio), IpoTe POCIMHYM BHUKOPUCTOBYIOTH 3 HuX Jmmmie 1 —2 %. Hessa-
skaroun Ha Takui mizepuuit KK doTocuHTE3y, BIH CIIPUYHUHIOE ITPOIYKY-
BaHHSA KOJIOCAJIBHOIL KIJILKOCTL 0100praHidHol MaTepii.

DoTOCHHTE3 € OJHUM 13 HAUIUBOBIKHIIINX 010TeO0XIMIUYHNX PpeHOMe-
HIB IIPUPOLHU: B3a€MOIISI BOMH 3 BYIJIEKHCIIAM I'a30M, KOCMOEHEePIeTHUIHO
m,quI/nvxaHa COHSIYHUMHU (POTOHAMHU, 3YMOBIIIOE CIIOJIYYeHHS y CKJIa Il
oprauiunoi pedoBunHu COgy Ta BOOHIO 1 BUBLJIBHEHHS 3 MOJIEKYJIH BOIU
0lOreHHOr0 KHCHIO, BMICT SIKOTO B aTMoC(epl IPaKTUYHO IIOCTIAHO m,u-
TPUMYETBCS Ha piBHi 21 % (3a o6’emom). Kpim corocuuTedy, B mpupomi
ICHY€ IIle OfIHE JPKepeJIo BIBHOTO KUCHIO (IACOLLALIST MOJIEKYJI BOJISTHOTO
mapy IIiJ BILIMBOM YJIBTPaloJIeTOBUX IIPOMEHIB), AKe 3irpajio BUpIIIAa-
JIBHY POJIb ¥ CTAPTOBIA OKCUreH13aIfi HaIlol IJIAaHeTH B a0l0TeHHUH IIe-
pioz 1i eBosrrorrii. 3 mosABOI0 HA 3eMJIl XJI0PO(IIIOHOCHUX 3€JIEHUX POCJIAH
YTBOPUBCSA (POTOCHMHTETHUYHHUN «PEaKTop», IO B3AB Ha cebe eKoJIoro-
0loreoxiMIUHY pOJIb TOJIOBHOTO OKCHUT€HI3aTopa CydJacHOi aTMocdepw.
IIpu 11bOMY BHMKOPHCTOBYETHCS JIMIIIE MI3epHA YacTKa BOIM, KA HAaIXO-
IUTh Yy POCJIUHY. 3arajioM Boga CTBOPIOE Te BHyTpimHe cepenoBUIIE (ri;[-
poMaTpuiro), 6e3 AKoro 0 He 3MIr y pocJuHl (4 OTKe, i y IPYHTI) 3.iiic-
HUTHCS K0eH 3 010(pi3rIHuX 1 0I0XIMIUYHMX IIPOIIECIB, cepel AKHUX He-
OJIMIHHO TIEepIol € 6ioreoximiss ¢hoToCHHTE3y Ta Merabosriamy (0OMIHY
pedoBuH). PiBeHDb CKIAMHOCTI THX SABUII, K1 IPH IILOMY B1IOYBAIOThLCHI, €
HAJABHCOKUM, aJie BUPIIIAJILHA POJIb MOJEKYJIN BOSH 3 I XapaKTepHUM
ounonvrum momenrom (H++ OH-), HagBHicTIO 800He8020 3B’A3KYy, IO
mepeTBopioe Boay Ha cBoepimauil mosimep (H90),, sBHo0 2idpamosari-
cmio ioHa Bomguio (HsO' — 2idpokcowiii), yHIKaIbHUMU (Di3sMIHUMU
(pO3H_II/IpeHHH opu 3aMep3aHH1 CIIMBAHHSA JIBOAY HA ITOBEPXHIO...) Ta
IHIIIMMHY BJIACTUBOCTSMU HE IIIJISATae "KOSHOMY CyMHIBY.

IHmM# yyacHUK TPUYETHOrO [0 IPYHTOTeHEe3y KOCMOILIAHETAPHOIO
doTocuETETHYHOTO TIPOIIECY — COg — 3HAXOTHUTHCH B aTMoccbepi sKa
HaaTo Majiolo — He mepesunrye 0,0321 %. Tum ,HI/IBOBI/I?RHIH_IOIO BHUIA-
€ThCS 3IATHICTD 3€JIEHUX XJIOPOQ1IOHOCHUX POCIMH CTBOPIOBATH caMe 3a
paxyHoK Takol maJiol KiibkocTi COg BeJTMUe3Hl Macu OpraHivHUX Pedo-
BUH — IIOPOKY 3€JIEHUI (PITOIMOKPUB 3eMJIl CHHTE3y€ COTHI MIIbSPIIB
[4,5-1011],, opramiumoi maTepii. Boga mpu 1s0My OKMCHIOETBCS, CTAIOYUN
JOHOPOM BOJHIO, AKHH POCIMHN BUTPAYAIOTH HA BISHOBJIEHHS BYIJIEKH-
CJIOTH, 4 KMCEHb BUIISIOTH B aTMocdepy.

Ilopsax 13 nepsurHuUM cuHme30M OPTaHIYHUX PEUYOBHH 13 MIHEPAJIb-
HUX eJIeMEeHTIB Ta a30Ty B 0locdepl 3a1HACHIOETHCA TAKOXK iX po3nad —
MIHepaJi3allld g0 HEeOPraHIYHMX PEeYOBHUH. Y KHBHUX OpraHiaMmax IieM
IpoIiec S,Z[ifICHIOQTLCH 3a JIOIIOMOrOI0 aKTy JUXaHHIA, & micasa 3arubestl
pocauH 1 ‘TBApUH — 3aBJSKU MSJIBHOCTI reTepOTpod)an OpraHI3MIB-
penyuenTiB (baxkTepiii Ta rpudiB), AKUMHU HACEJICHl I'PYHTH. Hpouec pos-
Iaay OpTraHIYHMX PEUYOBUH CKJIAOHHUM 1 6araTocTyIlleHeBUi, ajie BiH 3aB-
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SKIY, 32 BUHATKOM IITYYHOTO TOPiHHSA, Mae OloxiMiuHy (pepMeHTaATHUB-
HY) CyTHICTH 1 y (piHAJ TOM caMuil pe3yJibTaT — OBl 000B’SI3KOB1 JJIs
dorocuuTe3y pedoBmHM — KapboH (Byrsern) y ckaami COg 1 Bomy, siKi
3HOBY IIOBEPTAIOTHCS B HABKOJIUIITHE CepeoBHINe. 3 BYTJIEIeM 1 BOJIOI0
IIOBEPTAITHCA U ycl 1HII OloreHH] eJIeMeHTH, 3aXOILIeH] BUOIpKoBO (hi-
3MK0-010XIMIYHO) POCIMHAMH B IIPOILEC] IX sKUTTEIISAIBHOCTI.

Taxum umrHOM, Maiise Bcl O10TreHH] PEUOBUHY 3J1MCHIOIOTh IUKIIIHI
pyxu (IIepeTBOPEHHS), 1HIMUMHU CJIOBAMH, O10JIOTTYHUM 1 610re0XIMIYHMIH
kpyroobiru (BIK). 3amacu 6loreHHHX eJIeMeHTIB y IPYHTAX BeJIHKI, ajie
He HeCKIHYeHHI, JO TOr0 K He 3aBJKJIU IOCTYIHI pocauHaM (BasKKOpO3-
YHHHI, HeJOOKHCHEH]1 Toio). I axbu He B1,u6yBch;1 poamnan OoTOCHHTE-
30BAHOTO 6100PTaHIYHOTO MaTeplany, a 3 HUM 1 TTOBEpHEHHS B IPYHT (3a-
rajsioM y jJaHamadri) eJIeMeHTIB MiHEpAJIbHOTO Ta a30THOTO KUBJIEHHSI,
TO 3amac MOKWUBHUX PEUOBHH 3 IIJIMHOM Yacy CKopo Buuepmascs 0. Ot-
ske, BIK, symoBieHUi CyKymHOI0 Hi€l0 aBTOTPOMIB 1 reTepoTpodis, €
€K0JIOr0-010re0XIMIYHUM TapaHTOM CTA0LIBHOIO ICHYBAaHHS Olocdepu Ha
Hamrii mwianeri. BIK HemosxamBo o0l yssButu 6e3 asory, SKUM BXOJIUTH
JI0 CKJIaay OLIKIB K MaTeplaJIbHOro Hocid sxuTTsa. Ilpu posmaml opramiy-
HUX PEUYOBHUH a30T IIOBEPTAETHCSI B aTMOCHEpPy Y Ta30moqi0HOMY CTaHi, ¥
TOMY YHCJII 1 y BUTJIAAl MOJIEeKyJIApHoro asory. [losepuenns Ny B rpyHT,
3BIIKY HUM JKUBJIATHCS POCIMHU, 3TIMCHIOETHCS CKJIATHUM IIJISXOM 3a
YYAaCTIO CITeIN(pIYHNX OaKTeplii-a30To(IKCaATOPIB.

3abesrieueHHd BOJOIILIMOMHOL d)yHRu;ﬁ HA3EeMHHUX POCJIMH BUSBUJIOCT
HeJIETKHUM I 610chepr eK0JIOT0-€BOTIOIIHHIM 3aB/IAHHAM. Haitpariiona-
JIBHIIIOI TYT CTAJIA BOMIOIIPOBIIHA CHCTEMAa 3 MEPTBUX KJITHH, BMOHTOBA-
HUX Cepe[l JKUBUX TYPrOPOCIIEHTHUX (BOMOHACHYEHMX) KJITHH. J[J1sa 116010
iTobloTI 3HATOOMIIACH PEUOBMHA, KA O 3MOIJIA HAOATHU KOPCTKOCTI IIeJII0-
JIOBHOMY OCTOBY 1 KJITHHHOI 00010HKH. Taky pedoBuHy eBomoisa Giocde-
PH 3aroTOBHJIA IIe Ha 30pl Ii 3apOIKEeHHs, 3aJ0Br0 0 IIOSABM BUIIKMX POC-
muH. Heto cras JirHIH — CKJIagHA apoMaTHYHA CIIOJIYKA, SKa CIIOUATKY
BHKOHYBAJIa €KO(PYHKIINI IETOKCHUKAINl (3He3apaskyBaHHS) BCLISAKHX OT-
PYHHHUX PEYOBUH, mepeayciM (PeHoIIB Ta 1HImMX MeTa00TiB. BursaTtroBO
CIIPUATIIABE IIOCIHAHHS XIMIYHMX 1 (PI3MYHMX BJIACTHBOCTEN BUBEJIO JIITHIH
3a TIOMUPEHHSIM Ha JIPyTe MICITE ITCIs eJTI0I03U Y HACIHHEBUX POCJINH, JIe
HI0T0 KIJIBKICTB CTAHOBUTE 10 60 % B KIJIBKOCTI ITEJIIOJIO3H.

Y 9KHTTI pOCIMHH, K 1 OyOb-sIKOT0 1HIIIOr0 KHBOI0 OPTaHI3My, cepes
CKJIQIHOI CYKYITHOCT1 B3a€MOIIOB A3aHUX IIPOIIECIB, HAMOIIBII CYTTEBUM,
KpiM 0€3yMOBHO IPIOPUTETHUX AKTIB (DOTOCHHTE3Y Ta AUXAHHS, € 00MIH
PEYOBMH 3 HABKOJIMIIHIM CEPEeIOBHUINEM, J0 SKOr0 HaJIeMKAaTh IPYHTOBI
KOMITOHeHTH JiaHmmadgTry, a Takox kiaimar. CriagHl B3aeMomii MIK
KJIIMATOM, 0l0TOI Ta I1HIMMMK KOMIIOHEHTAMN naH,uma(bTiB CIIPUSIOTH
YTBOPEHHIO MepuUmopiaibHUX yepynosans ((himouenosis), axi 3alfiManTh
001U pHI IpyHTOBO- -0l0KJIIMaTHYHI TTOSCH: TyHapa (XoJogHa Oeasrica plB-
HUHA), XBOMHI Ta 1HII Jiick 60peaIbHOrO II0SCY, JUCTOIA THI JIICH ITOMIp-
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HOTO IO0SCY, JTICOCTEITN, CTEMOBI IeHO3H, npepu Ta caBaHMU, cy6Tpoqu1
Ta TPOINYHI JicH, CyOTpPOINYHI Ta TpOHl‘IHl HAIIIBIOyCTEJ Ta nyCTem
Honmme 3 1mx yrpymoBaHb He OyBae ITOBHICTIO CTAOLIBHUM: PI3HI BUIU
3MIHIOIOTH OJUH OJHOTO Y IIE€BHIH IIOCIII0BHOCTI — CYKUecii.

Ilepsunna cykuecis 3aBKIM POSIOINHAETCS 3ACETEHHSM T0JIOI II0-
ponu (6a3aJILT031 TPaHITHI CKeJIl, IMIaHl JIOHH, KaM SHUCTI OCHIIH, Te-
pI/IROHI/I) MOXOM 1 JIMIIAaWHUKAMU, 34 SKHMH HIyThb MaJIOBI/IGaI‘JII/IBl of-
HOPI4HI TPABH, TIOTIM JTBO- Ta 6aI‘aTOp1‘IH1 POCJIMHY, YarapHUKH, Hapell-

T1 — fAepeBa. Bmopurnha cykuecia Bl,H6yBa€TI:>CH Ha MICITL IITYYHO 3HHU-
ImeHuX (PITOIEHO31B (HAIPUKJIA, OCTEITHIHHSA BUBEJIEHUX 3 PLILIL CLIb-
CBKOTOCIIOAaPChKUX 3emesib). JIoauHa HepiaKo mepepuBae Xia CyKIecii
BUMNAJTIOBAHHSAM POCJIMHHOCTI, BUPYOKAMHU JIICY, BUIAcaMH Xy100u, OyTiB-
HUIITBOM MicT. AJle ' AKIIO yIPYHOBAHHS PO3BHBAIOTHCA CaMi IIO coOi,
TO PAHO YM I1I3HO B HHOMY YTBOPIOETHCA OLIBIIM abo MeHII cTablibHe 30-
HasibHe (KJIIMAaKCHe) YIPYIIOBAHHS POCJIWH, B SAKOMY He BIIOyBa€ThCSA
HEBU3HAYEHO JOBro HIIKHX 3MIH y B3aeMomil payHu Ta qiopu 3 HaBKO-
JIAIIHIM CePegOBHIIEM.

Hassaui Buiie 6iomu — TyHIpa, Taira, JICOCTEII, CTEIl, caBaHa To-
M0 — 1 € TAKUMHU 30HAIbHUMU (KITIMAKCHUMY) KJIIMATHYHUMH YTPYIIO-
BaHuamu. J1iTh 0o KIHIE CyKIecil iM Bce & 3aBaskae egadpluHuil YnH-
HuK. Jlo criamy 6ioMy MOMKYTh BXOJIWTH OJHEe a00 KIJIbKA IIPUPOIHUX
yIrpynoBaHb (II€HO31B), KOMKHE 3 SIKMX Mae€ IEeBHY YIOPAIKOBAHY CTPYK-
Typy, B SKI¥# OJWH BHUJ POCJUH JOMIHYye, a 1HII TPAILISIOTHCA 3PIIKa.
KosxuoMy diToreHo3y BiOIOBIIAIOTH MEBHUM THUII «TPOPIUHUX 3B I3KIB»
(JTaHIIOTB KUBJIEHHS), B AKUX OPraHI3MU 3alMAalOTh KOMKEH CBOI €KO-
JIOTIUHY HImTy («mpodeciss opraHiaMy»), Ta MICIe3HAXOMKEeHHs (f1oro
«agpeca»). Jlo ¢iTorieHo3y Mose BXOIHUTHU JIMIIE II€BHA KIJIBKICTH BHUIIB
Tiel UM 1HINOI «crrerriajabaocT». KoskeH BH BUKOPHUCTOBYE YrpyIIOBAHHS
SIKMMOCH CBOIM, HEIOCTYIIHHM JJIS 1HIIIKX OPraHi3MiB, crrocoboM. 3rigHo
3 IIPUHIIUIIOM KOHKYPEHTHOIO B3A€MOBHKJ/IIOUEHH, JBA Pi3HHUX BHUIU He
MOKYTH 3aMMAaTH OIHY HIIILY.

Jost 3’sicyBamHsA (QYHKITIOHATBHUX B3Aa€MOMIM Iy’Ke BAKJIHNBUMH €
€HEePreTUYHI Ta TPOMIYHI ACIIeKTH MEeBHOTO (PITOIEHO3y B HMOT0 B3aEMO-
HOETHAHHI 3 HEMKHBOI IIPUPOIOI. Ycl BOHM pas3oM (OpraHis-
MM + HAaBKOJIMIIHE cepemoBuine) craHoBiasaTe DBIT[ — 6ioeeoueH03
(B.M. Cykauos), a6o EKOCHCTEMY (TecheH) Homen 3 opramismis He
MOsKe JKUTH mo3a JoBKLLIaM. Lleit exosoriunmia IOCTyJIAT O3HAYAE, IO
HeMae IpyHTy 0e3 pocyuH. JKusi POCTIMHY 1 HEe’KHBl KOMITOHEHTH IPYHTY
(zarasiom, mammmadTy) pasom 3IIACHIOITH 010JIOTIYHUM KPYyrooodir pe-
YOBUH, IIEPETBOPEHH, MITpAIliio Ta aKyMyJISAiio O10TeHHUX eJIEMEHTIB 1
IX CYIIyTHHKIB B €KOCHCTEMAX.

Ipynmozenes e crnadnum anmuenmponiiinum 6io-2eo-ghizuro-
XIMIMHUM NPOUECOM €eK302eHH020 NepemeoOpeHHs HaA N08epxXHI 3emil
PexosuH ma eHepeii, npuuemHuum 00 POPMYBAHHA 3 HepPoOHoi NopPool
AKICHO H08020, HAOLJIEH020 POOIOUICMIO NPUPOOH020 MIAA — IPYHIMNY.

46



Posgin 1. 3aransHa cxema rpyHToreHesy

[ pyHTOreHE3 HEMOKIIIBO ySIBUTA 6e3 BBy COHSYHOI (eJIeKTpOMa-
THITHOI 3a LPUPOZIOI0 TA KOCMIYHOI 3a IIOXOKeHHSIM) eHeprii 1 1osa
TPUBAJIOI B3a€MOMIIEI0 MATEPUHCHKOL HOPOSH 3 010T0I0, BOJIOI0 TA IIOBIT-
psM. ITouaTok 11HOTO IIPOIlECY CHHXPOHI3YETHCA 3 MOMEHTOM 3aPO I KEH-
HA KUTTA (TouHinre, ditobiorr) Ha 3emuri. TobTo rpyHTOreHes e mporie-
coM nocmobiosioeiuHuUM, pe3yJIbTaToM 010reoXiIMIYHUX IIPOIIECIB IIePETBO-
PeHHs 1 mepeMIIeHHs i OpyY/I010 1H(1)op1vxaun pedoBuH Ta eHeprii. Ca-
Mmi 610JT0TIUH1 IPOLIECH K HISIK He 3yMOBJ’IeH1 yYaCTIO0 B HUX SKOTOCH pl,u-
KicHOro (JIMIIE sKUBIM IMPOTOILJIa3Ml BJIACTHUBOI0) €JIEMEHTA, 4 3yMOBJIEH]
BUHATKOBO CHEIM(IKOK0 B3aeMOIIl 3HAYHO IIOIIMPEHNX €JIEMEHTIB, dKa
IpUBEPTAE yBary THUM, IO I103a HE IPYHTOreHe3 He IHIIMIIETHCI Ha
SKOIHIN 3 IJIaHeT, KpIM 3eMJIi.

IIpore Giosoriuwi mporecy, a 3 HUMU (Ta 3a HUMH) M I'PYHTOTBOPEHHS,
PO3BUBAJIHICS HA TJII TEOJUHAMIYHUX IIPOIECIB 3 KOJIOCAJIPHOI0 MACIITa0-
HICTIO IX MAco- Ta eHeprolepeHeceHHs Ta BPaskaiouvol TPHUBAJICTIO (Bl
COTEHDb THCAY J0 1 MJIPJT POKIB), AKA Ha 0AraTo IOPSIIKIB IEePEBUIILYE TPU-
BAJIICTDb IPYHTOreHe3y (roJiolleHOoBe (POPMYBAHHS YOPHOIEMIB, HAIIPH-
kJiag, TpuBae Beboro 10 — 1 Tuc. pokis). Tomy He 6e3 IimcTaB BBAKAIOTD,
1110 TeOqUHAMIYHI Iporecn OyJIx MOIlepeJHUKAMU IPYHTOTBOPEHHS, a BiKe
Ha Cy4acHOMY erarri CYIPOBOZKYIOTh HOr0, BIMCYIOYH B HBOIO [E€HyZa-
HlHHl LYK, apI/ITMlIO BYJIKQHIB, 3€MJIETPYCIB, MOOLII3M miTocdepn,
KPIOTJIAINITeHH] Ta 1HII SBUIIA. Beanocepeniv nonepensnkom 1 cymyT-
HUKOM VK€ CYy4YaCHOTO I'PYHTOTeHe3y € IpoIlec TimepreHesy (BUBITPIOBAH-
HsI) IEPBUHHUX MACUBHUX KPUCTATIYHUX ITOP1] T4 MIHEPaJIiB.

VsaBuTHu nepelir mux IIporecis 0e3 y4acTl MIKpoOpraHiaMiB Ta IX dep-
MEHTHHUX CHCTeM ITpocTo HeMOo:kJIuBO. lle 1 € Toi HANCyTTEBIHUIA MO-
MEHT, SIKUM 1HIIIETHCSI MePBUHHHUN IPYHTOTeHe3 3 HMO0ro HEeOoaIMIHHOIO
axymyasmuericmio. Jlo0pe BigoMOI0 0COOJIMBICTIO T€OUHAMIYHUX IIPO-
IIeCIB € BTPATHU PO3UMHEHHX PEYOBUH 3 JiiTocdepHu B rimpocdepy, HasBa-
Hl B.P. Bineamcom senuxum (eeonociunum) xkpyeoobicom peuosun. Ilo-
CeJICHHSI SKMBHX OPraHI3MIB Ha ablOTUYHMX CyO0CTpaTax IIPAKTHYIHO
03HAMEHYBAJIO CO000 1 TOYATOK IPYHTOTBOPEHHSI, OCKLJIBKH HOBOCTBOpPE-
HUM O0lOeKpaH IEePeITKoIKaB BTpaTaM IIOKHWBHUX PEYOBUH, OIpPa3y
BKJIIOUMBIIK iX 0 Mas1020 (610J10214H020) ;cpyeoob'zey peuosuH 3 yixe
3raZlaHol YHIKAJIBHOK BHOIPKOBICTIO IO/I0 aKyMYyJIALIi CyTo 610(LIBHIX
eJIEMEHTIB Ta iX 000B’SI3K0BOI JIOKaJ3allii B KopeHeBMICHOMY mapi (pu-
3ocdepi). Iomyx crapreproro MOMEHTY B IPYHTOTBOPEHHI CIIOHYKA€ 10
PeTeIbHOT0 BUBYEHHS €BOJIIINI 3arabHoOI0cepHUX IIPOIECiB Bl ap-
Xe[-IIPOTEePOo300 vepe3 Bech (paHepo3oi (masieo3oit, Me30-KaMHO30M 1
HANOIMKYMA 00 HAC ILJIEMCTOIIEH-TOJIOIIEH).

Axymyssaiis 610iIbHUX €JIEMEHTIB BUABJISAETHCS HEOTHAKOBO B Pia-
HUX JIAHOIIAQTHO-010KIIMATHYHNUX 30HAX. ¥ TYHApPl Ta B CYOTPOINIYHUX
HyCTeJIIX 3a PIK CTBOPIOETHCA A0 1 T/ra OGioMacH, B JIYYHUX CTeHaxX —
25 T/ra, a B Tpomiu"oMy Jiici — g0 700 T/ra Olomacu, gka ompas3y K 3aJIy-
YaeThbCsl J0 I'PYHTOTBOPEHHS 3 M0r0 HEOIMIHHO 30HAJIbHUM XapaKTePOM.
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Bubiprosicms ((p1310-010XIMIYHA) € TAKOMXK 1 HAA3BUYANHO BAMKIHNBOIO
pHco 000B’sI3KOBO OloreHHOro rpyHTOoTBOpeHHA. HaBiTh Ha osirorpod-
Hux (osiro — OigHe, Tpodeo — KUBJIeHH) KBaproBux (Si0y) mickax
POCIIMHM CHPOMOXKHI 3acBooBaTh moTpiOH1 im mia xwurta N, P, K, Ca,
Mg, H (3 Bomu), CO4 (3 m0oBiTpsT). A30T TE 3aCBOIOETHCA 3 MOBITPS, ajie
000B’SIBKOBO 34 JIOIIOMOTOI0 aaoTod)i}ccyIOqu MiRpoopraHismiB Bomopoc-
Tl 3,uaTH1 aKyMyJIIOBaTH Yy CBOEMY opraH13M1 J y kliapkocrti, mo B 1000
pasiB IepeBulllye HO0ro BMICT y BOZL. 3aBISAKH IIbOMY POCIMHY He6e3Ii-
CTABHO BBAKAIOTH 010T€OXIMIYHUMHU 1HIUKATOPAMH, I1I0 3aUBUH pa3 mif-
Kpecae TOM OdYeBHIHUI (aAKT, IO 6UOIPKO8ICMb IDYHIMO2eHe3y
OoB’sA3aHa He 3 (Qi3uuHuMH, a 3 (PI3I0JIOrTYHUME (FKHUTTEBUMMU) IPOIIECa-
mu. Macy pociaun Ha 95 — 99 % crBoprooTh yotupu enementu (C, O, H,
N), mi & enemenTn Ha 96 % CTAHOBIATL Macy TuIa Joguuau (e 3 %
npunangae Ha Ca, P, K, S). Jlyis1 HopMaabHOr0 pocTy Ta PO3SBUTKY POCJIUH
HeoOximHo, KpiM nux, me 7 exemenTtiB: Fe, S, Cu, B, Mo, Zn, Mn, a B
30JI1 POCJIMH 3aBkIW MOxkHA 3HamTh Takoxk Si, J, Cl, Na, Co, V (Bcworo
78 ememenTiB 31 108 BimoMux HA ChOro/H1). Yci 11l (0COOIMBO TIEPIITL Y0-
THUPU — OPTaHOTeHHI) eJIEMEHTH Y BEJIMKUX KIJTBKOCTAX TPAILISIOTHCA B
aTMOC(bepl rigpocdepi, JIlTOC(bepl Ta rpyHTOocdepl (IPYHTOBUI Tymyc
maizxe Ha 100 % crmamenmii C, O, H, N). Tobro saragka xurTTd
OB’SI3aHA He 3 YHIKAJBHICTIO XIMIYHOr0 CKJIay OPraHi3MiB (BIH € aJeK-
BATHUM €JIEMEHTHOMY CKJIaIy 3€MHOI KOpH), a 3 (hpeHOMEHOM 0ioreoximMid-
HOro, 0l0EHEPTreTUYHOTO IHWIKEHHS eHTpomi B JamamadTHIi cdepl
equuoil 3 mwiarmeT CoHAYHOI cucTeMu — 3eMJtl. YHIKAJIBHY IIePIIO0CHOBY
BCIX JKUTTENPOSBIB CTAHOBJIATH 3a3HAUYEHI IMPOIecH (POTOCUHTE3Y, *KUB-
JIeHHS, MeTa00/I13My, TUXaHHA (TIepeIyCciM POCTUHHUX opI‘aHisMiB) Poc-
JIMHY TIOCTaBJIAIOTH ¥ POSLOPSIMKEHHs IPYHTOTeHe3y IePBUHHI OpraHid-
Hi PEYOBUHH, 3 SIKUX yTBOPIOKTBCS CYTO IPYHTOB1 OPraHIdHI PeUOBUHH, B
TOMY YHCJII OCHOBA POJIOUOCTI — KOJIOITAIFHUN MOBEPXHEBO aKTUBHUM
rymyc. Pearyioun 3 mMiHepaJibHOWO (ITMHHOIO) YACTUHOIO IPYHTY, rymyc
YTBOPIOE I'PYHTOBUM BOUPHUI KOJOITAJBHUMN KOMILIEKC (fp BK), mamie-
HUM YHIKAJIBHOIO 3JATHICTIO 3aTPUMYBATH HA CBOIM KOJIOCAJIBLHINA II0BEPX-

i kationu Cat+, Mg+t K, Na*, NHZ 1 meaxi aniorn (HPO, ). Vce me

CIIpHsie HAPOIILYBAHHIO POMIOYOCTI IPYHTIB, 00 cepel yBiOpaHMX 10HIB €
IMOKMBHI eJIEMEHTH, OCTPYKTYPIOBAYl IPYHTY, AKTUBATOPU OlOKaTaJIl-
THYHIX PeaKIiil, PeryJIsaTopH JIy:KHO-KHCJIOTHOI piBHoBarm. IBK crae
OYATKOBOK JIAHKOK TPOMIYHOIO JIAHITIOTA «IPYHT-POCIHHA-TBAPUHA-
monuHa (6loreoxiMiuaa oTorpadis IpyHTy)».

Enepzemuka rpynmozene3y 10B’s3aHa 3 HAKOIMMMYEHHSIM y I'PYHTI
pas3om 1 mopsAx 3 610PIITPHUMHU eJieMeHTaMu 010eHepreTHYHOro MaTepia-
JIy, IepeayciM Moro roJIOBHOro Hocisa — rymycy (tats. 1.3). 3acBorwomwoun
mpu dorocunTe3dl 1 r-moss CO,y, pocimHa 3B’si3ye 459 kJlsx rocMiumOl
eHepril cousaunux gorouis. Ha 3p’a3yBaunsa 1 r Byrieo (C) Burpaua-
etbest 38 kllsx eHeprii. AKIMO B cepefHIX MIMPOTAX y IPYHT MOTPAILISE
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Bix 1 mo 25 T Byrueiro, 3B’I3aHOTO 3 OPraHIYHUMU PEYOBHHAMU, TO Y
HBEOMY AKyMYJIIOEThCA IpH oMy 19:106 — 40-107 x/lsx comsunoi eHep-

ii. [pyHTH € akymyasTopoM ITi€l OloeHepril, sKa PIKCYETHCSI HCUBOIO pe-
Y08UHOI0 TA TYyMYCOM, YTBOPEHHUM 34 Ii yU4acTIO 1 3aKpPIILJIEHHM B OPraHo-
MiHEpaJIbHUX KOMILIEKCAX.

Enepeemuurnuti  6anamnc Ipynmoeene3y BRJIIOUae Takl OJIOKHA
(B.P. Bosiobyes): 1) BuTpaTu eHeprii Ha (i3uvHe BUBITPIOBAHHS; 2) €K30-
TeHHA €eHepris po3Iaay MIHepaJiB IIPWU XIMIYHOMY BHUBITPIOBAHHI
(2,62 x/cm2/pik); 3) eHepreTHyHa INATPUMEKA IIOPIYHOr0 OlOIPOLYKY-
BanHa (Bix 103 mo 8200 Jsx/cm2/pik, 3as1esKHO Bl IPUPOIHUX 30H), IIEB-
HA YaCTKa SIKUX aKyMYJIIOEThCS B TyMycl; 4) BUTpaTH eHeprii Ha 3arajb-
He BumapoByBaHHa (Bim 12 300 Is/cm2/pik — y TyHOpax g0
246 000 ,HDR/CMZ/piR 1 OLIBIIE — y BOJIOTHX CYOTPOINKAX); 5) BUTPaTH
eHeprii Ha MexaHIYHy Mirpamino ApibHO3eMy Ta coJelf; 6) eHepris, ska
BHTPAYaeThCsl HA TEIUIOOOMIH y crcTeMi IpyHT — artMocdepa. Omxke, cy-
MapHUH IOPIYHUA eHeproBHECOK Y IPYHTOTBOPEHHS PI3HUX IIPUPOJHUX
30H JocATae (& ox/cm2): TyHIPH 1 mpupoaHi mycreal — 8 — 20; rymigHi 1
ceMuapuaHI 00acTi momipHoro mosica — 40 — 160; rymigHl 061acTi Tpo-
miKiB — 246 — 287. BurpaTtu TersioBol eHeprii Ha IpYHTOreHe3 y IIPUPO.I-
HUX Jlaggmadrax poano,uimnoTbca B TaKli Hponopuii' cyMapHe BHIIA-
POBYBAHH : IUKJIIYHI O10IIpoIecH : HE3BOPOTHI peakIii posmasy MiHe-
pame = 100:1:0,1. ¥ KyJIbTYPHUX arpOeKOCHCTeMax Ife CITIBBITHO-
IIeHHS Mo,umbmyefrbc;l 3aJIesKHO BIJ KIJBKOCTI ITPOAYKOBAHOI B arpo-
cchepi Giomacy Ta BUITAPOBYBAHHS BOIH.

Tabnuus 1.3. Banmacu G6ioeneprii B rymyci Ta dpitopedosuni, k/x/cm?
(3a B.P. Bosmobyesum)

Ipyur Lymyc ®iro-
Jlamgmradr _ 2 B IIapl, cM
(mpuama S = 1 cm?) 0-10 0-100 peyoBHHA

Ilycrens Ciposem 4920 13 940 2870
Cren cyxuit Kamrrasosuit 11 890 35 260 6150
Cren Yopuozem 29 520 94 300 10 250
Tatira JlepHOBO-IT1 130 TUCTHIA 15990 22 140 58 425
Jlucrsauit ic Bypwuii smicoBumit 22 140 48 380 —

Cy06rpormiunauii Bostoruii Jjic | YepBoHozem 19 270 39 770 292 125
CyOTpormiunuii cyxutt jic Kopuunerwuit 26 240 62 730 —

Enepreruunmii 6amamc IPYHTOTBOPEHHS dopmMyeThCs 3a paxyHOK
€HEepPreTUYHMUX BHECKIB yCIX MOr0 yUaCHHUKIB, IIPOTE HOr0 CKIATAHHSI €
HEIIPOCTHUM 3aBIAaHHAM. Tak, KOKeH MOJb KOHCTUTYIIIHOI BOJIOTH,
SIKA BXOJUTDH JO0 CKJIAILY KPUCMAJIYHUX PeulmoK MIHepaJiB 1 acusol
pewosuru, mpuBHOCUTEL 1542 Jlsk BHYTpINIHBOI eHeprii, B cepeaHbo-
PIYHOMY IIPHPOCTI 6lOMACH IMHPOKOJIMCTHX JIICIB HAa 1 ra HAKOIHUYY-
erbes 54,5 11 Byriterio (22107 kll:x/ra), a B iyunux cremax — 2,5 11,
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(10-106 x/lx/ra). 3araapHuil 3amac eHeprii, HAKOIMYyBaHOoI B 0ioMaci
cyIrl, Bu3HavaeTbesa B 6,15-1019 x/lax, a B rymycoBiit 000J10HITI 3eMJIl —
5,33-1019 x/Ix (B.P. Bosooyes, B.A. Kosma). Exepris, ckoHileHTpoBaHA
B I'yMycl, KUIBKICHO 3HAYHO IIOCTYIIA€ThCA eHeprii KPUCTAIIYHUX PeIri-
TOK I'PYHTOBUX MIHEPAJIiB, ajie caMe BOHA HAOyBae 3 4acoM HANOLILIIIOr0
3HAYEHHSA I OyIb-AKUX JKUTTEIPOSBIB HA ILIAHET], PO3BUTKY IPYHTO-
BUX IIPOLIECIB 1 6locdhepu 3arajiom.

Tepmodunamika IpyHMo2eHe3y BIIPI3HAETHCS BLI KJIACHYHOI TEPMO-
OUHAMIKH 3aKPUTHUX CHCTEM caMe BIOKPUTICTIO IPYHTY, SKHUA Oealie-
PEPBHO OOMIHIOETHCS PEUOBUHAMU TA €HEPTrielo 3 IHIINMHA €KOCHCTEMAMU
Ta KOMIIOHEHTAMH 6100(bep1/1 Crenugira IPUPOJHOTO IPYHTOTBOPEHHS
HEOZIMIHHO € IIPHB'SI3QHOK M0 eI30/[B JIOKAJIbHOTO SHU/KEHHS PIBHS
EHTPOITil, TEPMOAUHAMIYHO 3aJAHOT0 ITPOABAMH KUTTEBUX IIPOIIECIB HAa
mwIaueTl 3eMJd.

Hukxniunicmy TpyHTOTeHE3y 3yMOBJIEHA IIOOBIMHMM PUTMOM HaJI-
XOJPKeHHS Ha 3eMHY ITOBepXHI0 mpoMenucTol exeprii CoHisg — 1060BUM
Ta piYHUM. YIeHb 3IIHMCHIOETHCA CBITJIOBA PeaKIis (POTOCHHTE3y, BHO-
vl — TeMHOBA, HABECHI OKHMBAIOTH POCJIHMHMU, BJIITKY BOHH aKTUBHO Bere-
TYIOTh, BOCEHU BIIMHPAIOTb. Y3UMKY (4 B IIBIEHHMUX IIAPOTAX — ITiJT
Yac Cyxoro Iepiojy) IpyHTOTBOPEHHS 3arasibMOBYEThCA. | pyHTOTeHe3 €
YYTJIMBUM €KOPEKUMHUM ITOKAa3HUKOM, III0 MOOLIILHO pearye Ha PUTMI-
YHY TIEPIOJUKY (PYHKIIOHYBAHHS POCJUHHUX YIPYIOBAHb, B OCHOBY STKOI
IOKJIAZEHO BicIM (3MMa, BECHA, JIITO, OCIHb T4 YOTHPHU IIEPEeXITHMX MIK
HUMH) IIepiofIiB, KOOIIEPATHBHO 3aI0YATKOBAHUX KOCMOEHEPTeTUYHOI0
migrpuMmioo Conig. Jlerko BmaeThbea MOHITOPUTH BeCHAHHM (BHCXIiZ-
HUlT), JITHIA (MaKCUMAaJIbHO OIOMPOIYKTUBHUM) Ta OCIHHIN (HU3X1THULL)
meplogu, 3 AKUX OBa (BecHa ¥ ociHb) € KiaoouoBuMu g BIIl: masecui
BOHHU YCRJIAQJTHIOIOTHCS, 4 BOCEHH — CIIPONIYyIOThCS. [lovaTok JIITHBOTO
(HAMAIIOTYKHIIIOT0) OlOIPOAYKYBAHHS TA 1HIIINOBAHOIO HHUM IPDYyHTOTEeHEe-
3y (3 Olocpepro 3HauyIon pomrouictio) € peakiriero BI'Ll ma mopiune
HAPOCTAHHSA CEePeIHbOI000BHX TeMIIepaTyp. ¥ CepIIHl Il BILIMBOM TeM-
IIepaTypHoOro (aje IPOTHJIEKHOTO 32 3HAKOM BECHSHOMY) €KCTPeMyMy
JUTHI IPYHTOBO-IEHOTUYHI CTPYKTYPH JIAHIIA(TIB I0OINHAIT PYHHY-
BATHUCS, 3aXOILIIOYN B HHUSXIIHWN IIOJIOH JECTPYKINI BCl IPYHTOBO-
€KOJIOTIYHI PEesKUMH — BiJ] BOJIHO-IIOBITPSIHOTO J0 PEKHMIB TPOQHOCTI,
raJioreHedy, TUIOMOP(HUX ejieMeHTiB Toiro. CTpokaTHii 1, Ha IepIInii
TOTJISA, He3PO3yMUINH XiMi3M IpyHTOCEePY HEIIOBTOPHO BIAOMBAETHCS B
OTHOMY 13 IIpUTAMAaHHUX KOHKPETHUM JaHAIadgraM cTaHiB (MOKIIHUBO,
B3araJi 0iocepHo YHIKAILHUX).

Bioreoximisi IpyHTOreHe3y KOPHIYEThCH GaraTopivHON0 IMKJIYHICTIO
COHSTYHOI aKTHUBHOCTI, BiJl SIKOI 3aJIeKUTH 0ATraTOPIYHUI XiJ KLIBKOCTI
aTMocepHHUX oImagiB, TeMepaTypu moBiTps Tomro. Hampurianm, piBeHb
miarpyaToBux Box y kosionsasl B.B. okyuaesa B Kam’ssmomy Cremy Kosim-
BAETHCA 3 AMILIITYI0K B 4 M BOPOIOBK 11-piuroro mukJry: Big 1,5 — 2,0 m
B POKM BHCOKHX PIBHIB 710 5 — 6 M — B POKM HU3LKHX piBHIB. [Ipu mibomy

50



Posgin 1. 3aransHa cxema rpyHToreHesy

IPYHT 3MIHIOE YOPHO3EMHO-JIYUYHHUMN EKOJIOTIYHHUM pekUM Ha JIyJIHO-
YOpHO3eMHUi. 3pO3YyMiJIO, W0 IPH IBOMY 3MIHIOETBCS BOJIOro3alesiie-
YEHICTh (PITOLIEHO3IB 1 BECh XiJl IPYHTOTBOPeHH:. [HII mpuksagy cBin-
YaTh IIPO Te, Io: 1) BOJIOr] ¥ TeIlIl IIepion aKTUBI3yIOTh CUHTE3 1 po3-
Iaj] OPraHivyHUuX PEUYOBUH, CIPUSIOTH PO3YMHEHHIO T4 BUHOCY 3 IPYHTY
PYXOMHX CIIOJIYK; 2) BOJIOIl Ta XOJIOOHI IIePIOmH II0CJIa0JI0I0Th IIepedir
ycix 010JIOTTYHUX IIPOLIECIB, BHOCATH IIE€BHI KOPEKTHUBHU B IIPOLECH (PI3MY-
HI Ta QI3UKO-XIMIUHI, a B I[IJIOMY TaJIbMYIOTH PO3IIaJ]] OPTaHIYHUX PEYO-
BUH 1 CIIPUSIIOTH 1X KOHCEpPBAIIil y BUTJIS Topdy; 3) cyXi 1 TerwIl mepioam
TOCHJTIOIOTH BUITAPOBYBAHHS IPYHTOBUX PO3UMHIB, IO CIIPHSIE 3ACOJIEHHIO
rpyuTiB. Jlunamika agorHmx cronyk (macammepen NO3 ta NHJ) mae

0COOJIMBO SICKPABO BUPAMKEHY IIMKJIIYHICTD, IIPUBSI3aHy 10 TAKJIYHOCTL
MIKpPOOIOJIOTIYHOI aKTUBHOCTI. UyTJIUBHUMH [0 PUTMIKKA IPYHTOTE€HE3y €
TaKOK TBAPUHH, K1 MEIIKATh y IpyHTi. Ilpu #ioro BucuxamHl a00 0X0-
JIO EHHI BOHM 3arajIbMOBYIOTBCS, 4 3 ITOTEILIIHHAM 1 3BOJIOKEHHAM 3HO-
BY OTIHMAIOTLCS BBEPX, IMIEPEMIIIYIOUN ITUM Macy IPYHTY Ta CTBOPIOIOUH
CKJIAJTHY CHUCTEMY XOJiB, SKi CYTTE€BO BIJIMBAIOTH HA BOIHO-TIOBITPSAHUIA,
COJILOBUM, OKHCHO-BIIHOBJIIOBAJILHUIM TA 1HII PEKUMU IPYHTIB.

l'os10BHI I'pyHTOTBOPHUKM TAKOMK MAIOTHh CBOI WUKJIU 6i0HOGJICHHA.
Tlopomu (bopMyIOTbca BIIPOJOBIK MIECATKIB, 4 TO I COTEHb THUCIY POKIB.
Tpasu Bl,E[MI/IpaIOTI: IMOPOKY, a ra3o00MiH 1 BOJOOOMIH BIIOYBAMOTHCS
BCBOTO 32 KLIbKa TofuH. lIpyu mpoMy mBmAK] T2 6araToOKpaTHO IOBTOPIO-
BAHI ITUKJIN BITHOBJIEHHS H#CU60I PeuosuHl HAKJIATAITHCS HA MOBLIbHI
ITAKJIN TTOHOBJIEHHS IPYHTOTBOPHUX ITOPiA. 3 4acoM POJIb MATEPUHCHKOI
JITOMATPUIIl B IPYHTOTE€HE31 3MEHIITYEThCS, 3aTe ACKPABIIIOI0 CTAE B3aeE-
MOMIIA KOMIIOHEHTIB 3 OLIBII INBAAKMMM IUKJIAMH BIOHOBJIEHHsS. Bu-
KJIAJIeHe € CIPaBeIJUBUM JJIsI IPYHTIB, He IMOPYIIEHUX TPUCKOPEHOI0
epoaziern. J1o Toro & IMMKIIYHICTE He 03HAYaE 3AMKHEeHOCMI.

Ci.nbcw{oeocnoaapcwce BUKOPUCMAHHA IPYHMI8 ICTOTHO 3MIHIOE
CIIPSIMOBAHICTB IPYHTOTBOPHOIO Iporecy. JloauHa ocBooe IUIMHH] IPYH-
TH 1 CTBOPIOE CHPUATINBI YMOBHU IJIsI TIOCIBY, POCTY, PO3BUTKY KYJIBTYp-
HUX POCJIMH 3 METOI OTPUMAHHS BUCOKHX Ta MOOPOSTKICHUX BPOKAiB. AK
PABUIIO, TIPU TIHOMY HOPYIIYETHCS 1 MIHIOETHCS TUHAMIYHA, TPUPOTHA
piBHOBara B JaHamadgTi (reoexocucremi). Ile cprummioe, y cBoro uepry,
3MIHY XapaKTepy Maco- Ta eHepronepeHeceHHs B TeOSKOCUCTEeMI IPYHM—
POCAIUHA, A TAKOK 3MIHY PEKUMIB I'PYHTY, H0ro cTpyKTypu TOImo. Ocob-
JIMBO TIOMITHOIO CTA€ 3MiHA MIKPOKJIIMATUYHUX YMOB, II€peJayciM y HpHU-
3eMHOMY Imapi armocdepu, HAIPHUKJIAL, IIPH 3POIIEHH], OCYIIEeHH], 1H-
X MeJIIOPATHUBHUX BILIMBAX, Kl PI3KO 3MIHIOIOTH TeMIIEpATYPHUI Ta
BOJIHUM pekuMU. BallHyBaHHS, TIIICYBaHHS, IMCKYBAHHS, TJIMHYBAHHSI,
00poOITOK Ta I1HIINI IPUMOMH Oy:Ke BILIMBAIOTH Ha IIepedir IIpoIeciB
IpyHTOTBOpeHHs. TepacyBaHHsS Ta BUPIBHIOBAHHS II0JIIB BHI03MIHIOIOTH
peabed, a 3 HUM — 1 YMOBU I'PYHTOTBOPEHHS.

Jlst KyJpTYypHHMX IPYHTIB YMHHUK Yacy HabyBae HOBOTO CTaTycy,
OCKLIIBKM TYT JOMIHAHTHUM CTa€ He JIHIe BIK caMOro JAaHAmadTy, a i
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JIaBHICTh OCBOEHHS HMOT0 I'PYHTOBUX, IMEHOTUYHUX Ta 1HIIHX KOMIIOHEH-
TiB. HoBOOCBOEHI (Y TOMY 4YmCJIl pEKYyJIBTUBOBAHI) IPYHTH 1CTOTHO BIIpi3-
HATLCA BlJ] paHillle PO30paHUX, 6ATaTOPIYHO 3POIITYBAHUX, OCYIIIEHUX,
a ce30HHI (BecHa — JIITO — OCIHb — 3UMa 3 IIepeX0JaMH MIsK HHUMI) ITAKJIN
IPUPOJHOTO IPYHTOreHe3y IMEPeIlITAOThCA 3 LUKIAMU, 3yMOBJIEHUMH
00poOITKOM IPYHTY, POTAILi€lo CIBO3MIH, CHCTEMAaMU YIOOPEHHS, XIMId-
HOIO MeJTIOPAITIEI0 TOIIIO.

Bsarasi, 3 MOMeHTY OCBOEHHSI IIJIMHU ITOYMHAETHCS KYJIbIMYDPHUL
nporec rpyarorsoperHa (O.M. 'puruenro, 1.0. Napryma, @.1. Jlesin,
B.A. Kopna) — onnH 3 HaliBaMKIMBIIINX eTaIliB aHTPOIOTeHHO 33JaHOI
eBosTOITl1 IPpyHTIB Ta ix pojmrouocti. Moro cyTHICTH BU3HAYAETHCS ITLIIE-
CIIPSIMOBAHUM BILIMBOM AHTPOHOTeHHMX TEXHOJOTIM Ha IIPUPOSHUN
rpyuTorere3. MeToo JIOAMHM B TAKOMY pa3i € OTPUMAHHS BHCOKOTO
Bposkato. [Ipo rpyHT mpu oMy Heplako 3abyBawoTh. KysibTypHUiL ske
mpoliec IPYHTOTBOPEHHS 3aBKIU Ilepeadadae TypOOTy Ipo IPYHT, 3poc-
TaHHS HOT0 POIIOYOCTi, OXOPOHY Bij merpajariii ta 3abpyauents. CyTTo
camMe TAaKOro IIPOIeCy € SIBUIA, K1 3yMOBJIIOIOTH YTBOPEHHS TJIHOOKOTO,
bararoro Ha rymyc, 010aKTHBHOI'0, OCTPYKTYPEHOro 1mapy rpyury. Takumit
map 3abesmeuye KyJIbTYPHY POCIHMHY IOMKUBHUMH PEUYOBHMHAMU, BOJOK0
Ta IHIMUMHA YUHHUKaAMU Bposkaro. Cama KyJbTypHA POCIMHA TIOPS 3
MeXaHIYHUM 00POOITKOM Ta yIOOpEeHHSM IPYHTY CTae HANAKTUBHIIIAM
YMHHUKOM I'PYHTOTeHe3y, MOoro IPUCKOPEHHS Ta KOPUTYBAHHS.

AckpaBuil MO3UTUBHUN BIJIMB HAa IPYHT Mae CyMICHe BHECEHHS Op-
raHIYHUX Ta MiHepaJbHUX 100puB. [Ipu 1160My PI3KO 30LIIBITYIOTHCS YU-
ceJIbHICTE Ta Olostoriuna (hepMeHTATUBHA) aKTUBHICTH KOPUCHOI MiKpO-
dtopH, exos10r0-610re0XIMIYHUN BILIMB KOl HA KYJIBTYpHE I'PYHTOTBO-
PEHHSI 3aJIUINIAETHCSI HAATO BEJIMKUM. TaKUM YUHOM, PO3IBUTOK KYJIb-
TYPHOTO TPYHTOTEHE3y CTae 3aJIe’KHUM BiJI PIBHS arpoTeXHIKH, Yepry-
BaHHA KYJBTYp, CIIOCO0IB iX BHpollyBaHHs. Tam, e 3eMJepoOCTBO €
IIPUMITHBHHM, OCBOEHHS IIIJIMHHHUX IPYHTIB CYIIPOBOOUTHCS JeryMici-
Icauiefo PYHHYBaHHAM 3€PHUCTOI CTPYKTYPH, rajlbMyBaHHIM MIKpOo0io-
JIOTIIHOI MISIBHOCTI, Jlerpajalieio IPyHTIB, iX 3a0pyNHEeHHIM, 3HIKEeH-
HSM POJOY0CTI 3 (haTalbHUMM He CTIIBKH A5 Oiochepu, sK IS CaMUX
JIIOMIe HACIIITKAMHU.

Cy4acHi arpoTexHOJIOrI] epe0avalnTh CHCTEMATHIHE BHECEHHS JI0-
Opue (OpraHIYHUX 1 MIHEPaJIBHUX), ONTUMI3AILIO CHIBBIAHONIEHHS Op-
HUX, JIy9HUX, CaJI0BHX, JIICOBAX Ta iHIIUX YTi/b, 3alPOBA/KEHH JIAH-
ma(bTHo -aJaTITOBAHUX CIBO3MIiH, CIHOKOCO- Ta ITACOBHUIIE3MiH ToIo. Taki
0locepolleHTPHUYHI aKITli COPUAOTD IIOJIIIIEHHI0 BJIACTUBOCTEH IPYHTY
1 CTBOPIOIOTH Y HHOMY €KOJIOTIUHI PeKuMU, CIPSIMOBAHI HA IIIIBUIIEHHS
POIIOUOCTI I'PYHTIB, Kl OTPHUMYIOTH CTATYC OKYJbTYpPeHHX. Y HHX aKy-
MYJIIOIOTECA 010(pLIILHI eJIeMeHTH, 3araJibMOBYEThCA PYHHYBaHHS Opra-
HO-MIHEPAaJILHUX PEYOBHH, CTBOPIOIOTHCSA YMOBHU IJIA 3AII00IraHHA BUMU-
BAHHIO MOKUBHUX PEYOBUH, KOJIOLIIB, PETYIIOTHCA (3 JeSTKHUM BHHST-
KOM) HAWBAKJIUBIII IPYHTOBO-EKOJIOTIUHI PEKHUMM, a TAKOM PEAKIIS
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IPYHTOBOTO PO3YHMHY, KyJIbTUBYETHCSI TIMOOKUH OpHUM (a HEePIIKO I IIij-
OpHUIA) 1Iap.

3arajiom, po3BUTOK IPYHTIB IIiJ] BILTHBOM iX CLIBCHKOTOCIIONAPCHKOTO
BUKOPHUCTAHHS CJIIJT POITVISIATH K CYJaCHUI eTamn IpyHTOTeHe3y, a Toc-
MIOaPChKY MIAIbHICTD — SIK MOro HaWBIIMBOBIIHHM ynHHUK. CyTo dak-
TOPHUH BILJIUB JIIOJIUHHU CTAE OCOOJIHMBO TIOMITHHM Yy THX BHITAIKAX, KOJIHU
BOHA CTBOPIOE HOBI (mITyuHl) IpyHTH — B ['oJutanmii HA BIABOMOBAHUX Y
MOPS TEPUTOPIAX, IIPU PEKyJIbLTHBAIll 3eMeJib Ha MICIIl BHI0OYTKY KO-
PUCHUX KOUAJIMH, IIPU 3MiHI IPUPOJHUX YNHHUKIB IpyHTOTeHe3 (MaTe-
PHUHCHKOI IIOPOJY — TJIMHYBAHHSM, ITICKYBAHHAM; POCIHMHHOCTI —
TpaB’AHMUCTI IIEHO3M HA MICII JIicy; Me30(iIbHI JIYyT'H 3aMICTh TiIrpodlib-
HOI POCJMHHOCTI OOJIIT, KJIMaTy — IIPH OCYIIEHHI, 3POIIeHHI; peJibe-
¢y — BHACTIOK BUPIBHIOBAHHS, TePACyBAHHS TOIIO). UITKUM 1HIWUKA-
TOPOM KOPUTYBAJBHOTO BILIMBY HA TPYHTOTEHE3 AHTPOIIOTEHHOTO YMH-
HUKA CTae TYMYCOBHUH PEKUM SIK €KOJIOT0-010Te0XIMiuHa 0CHOBA POJII0YO-
cti rpyHTiB. HaBiTh 3a BHCOKOI KYJIBTYPU 3€eMJIEpOOCTBA PO30PIOBAHHS
Ta CLIBCHKOTOCIIONAPChKEe BUKOPHMCTAHHS HAMOLIBIIT TYMYCOBAHUX YOP-
HO3€MHUX IPYHTIB HEOIMIHHO CYIPOBOIUTHCA 301JHEHHSIM iX OpraHid-
HuMu pevoBmHamu. OTiHUTH 3arajabHOGIOCEepH] TeHAeHITT ITbOro CyTOo
AHTPOIOTeHHOTO (peHOMeHa MOYKHA JIUIIE 38 YMOBH MO0 TPUBAJIOTO MO-
HITOPUHTY CYYaCHUMHU A€POKOCMIYHMMU Ta KOMITIOTEPHUMHU METOIaMH,
SIK1 JJAI0TH 3MOTY MPOHUKHYTH B CYTHb I'PYHTOBO-EKOJIOTIYHOI Ta 6ioreoxi-
MIYHOI HEOOUHAMIKYU OKYJIbTYPIOBAHNUX I'PYHTIB.

Ipynmozenes (rpynmomeopruii npouec) — ue 6io-ceo-ghizuro-
XIMIMHUTL npouec, w0 8100y8aembes HA NOBEPXHI 3eMHOL Cyull nid 8NJil-
som Kocmiurol enepeii Conus ma 6ioenepail Hcusoi peuosury npu 83ae-
MO0LL opeariamie I 6l0o0p2aHiuHUX NPOOYKMI8 ix po3nady 3 MIiHepaJib-
HUMU CROJLYKAMU, 800010, 2A30MU AmMmMocghepu, 8HACAI00K 14020 (hopMmy-
embvca 6l0KOCHe IPYHIMo8e Mijio NPUPOOU 3 NPUMAMAHHUM UOMY 2eHe-
muyHuM npoginem, 6102e0xXiMiero, POOUICINIO, THEHOPMAMUSHICINIO.

Cnputinammas IpyHmy 6 KOHmeKcmi O00KYyuae8CcbKol napaouemu
«(uemeepmozo uapcmea» npupoou AK yHKULL 3a3HAUEHOL CYKYNRHOCMI
IDYHMOMBOPHUKLE, 00HO3HAUHO 3AKJIA0eHOL 8 Mampuuyl o020 eKoJi020-
eB0JIIOULIIH020 PO3BUMKY, 0a€ 3M02Y NOOQUUMU 8 HbOMY HQUCYMMESI-
wuil 3 6noxie 6iocghepu, HE8I080POMHULL HACIO0OK MPUBAJTI020 DYHKUI-
OHYB8AHHS TN Situ 0YOb-AKOL 3 HA3EMHUX eKocucmeMm, O AKUX IDYHM €
mampuuer, Heobxionum cybempamom (mpo@iuHum GyHOAMeHmoMm
pooouocmi b6iocghepu), a 0 2eocucmem — nokpisaiero («of geoderman) 3
ycima obnicamuumu ampubymamis NOOLOHUX eK302eHHUX NOKPUBLE.

1.4. EKkonoro-6ioreoximMmiyHi TMnNu rpyHToreHe3y

ITig BILIMBOM IIPUPOIHOIO IPYHTOTBOPHOrO IIPOIlECY TA MOro aHTPO-
HOreHHOI KOpeKIlii hopMyOThCA aysKe PI3HOMAHITHI I'PYHTH, BJIACTHBOC-

53



YacTuHa |. MoxomXeHHs1, cknag, BNacTUBOCTI, Bioreoximist 'pyHTiB. ..

Tl AKUX, 010(p13WKO-XIMIUHI ITapaMeTpH, I'PYHTOBO-EKOJIOTIUHI PEeRUMU
3a7al0TbCA  MUNOM IPYHIMOMBOPEHHSA, TIepeayciM: a) MiI30JIUCTUM,
0) TyMyCOBO-aKyMyJIATUBHUM (IepHOBUM), B) OOJIOTHHM, T') COJIOHITBOBUM
(ramomopdHUM), 1) OYyPO3EMHUM, €) IJIee-eII0BlaIbHUM, JK) JIATEPUTHUM
(uepBOHO3eMHUM — (PEPAJIITHHIM), €) KPIOTeHHUM, SIK1 HAJIeKAaTh 0 Ka-
Teropili MaKpOIIPOIIECIB 31 CTATYCOM €KOJIOr0-010reoXIMIYHUX THUIIB IPYH-
TOreHeay.

Kosken 3 HUX pO3BUBAETHCS IIPU HEIIOBTOPHOMY ITO€IHAHHI BIIOMHX
YMHHUKIB, SKI HEOAMIHHO 3MIHIOIOTHCS HA 3€MHIM CyIIl B HAILIPAMKY 3
MiBHOY1 (BI,H TyHJpH) /10 €KBaTOpa 1 maJii — Ha MMBJeHb BIIIIOBIIHO 0
3MIHU OlOKJTIMATUYHHUX YMOB, BIIKOPUTOBAHHUX Ha KOKHOMY OKPEMOMY
KOHTHHEHT] HEeITOBTOPHHUMH JIITOTeHEeTUYHUMHY BapialliiMid MAaTepPHHCH-
KHUX TI0P1J] pa3oM 3 pesibepoM Ta JOBTOTHOI (PAITiaIbHICTIO KIIMaTy (KOH-
THHEHTAJILHICTIO, 3BOJIOKeHICTI0). Tomy IUIaHEeTapHO-30HAJIBHE PO3Ta-
Iy BaHHS IPYHTIB ¥ peasbHuX naugmadgTax Heo,[[MlHHO KOPUTYETHCT —
MEepHUIIOHATIBHO, PEerioHaJbHO, QalllajabHO, JITONeHEeTHYHO (€KO0JIO0TO-
OloreoxiMmiuno). HafiuiTkiime KIacHMYHO IIHUPOTHA 30HAJIBHICTD BHpaKe-
Ha Ha CXITHOEBPOIEHCHKIH piBHI/IHi rpyHTI/I TYHIPH, JIICOBOI, JIicocTe-
IIOBOI, CTEIIOBOI 30H, nyCTem HAINBIIYCTEJI, cy6TpommB 1 TPOIIKIB BiJ-
PIBHSAIOTHCA MIsK c000I0 BCiMa IapaMeTPaMy Ta eKOJIONIYHUMHE pesnMa-
mu. Y TyHApl YTBOPHIIHCS KpioreHH1 IPYHTH 3 KOPOTKHAM (5— 10 cm)
npodinem, y JTICOBIYT 30HI — JIepHOBO- H1H3OJII/ICT1 mig3osmcri Ta Oypi
JIICOB1 I'PYHTH, ¥ AKUX TEMHYBATO-CIpUH BEPXHIN FOPU3OHT I0CITAE BCHO-
ro 5 — 10 — 15 em; B Jlicocremny min jricom — cipi Jjicosi rpyuru, B Cre-
oy — 4YopHOo3eMu 3 rpyousson mpodian 80 — 100 — 110 cm; y cybrporri-
Kax — KOPUYHEBI 1 JKOBTO3E€MHI I'PYHTH, B TPOMIKax — (hepasiTHi IpyH-
TH. JIErKOPO3YMHHI COJI1 3yMOBJIOIOTH PO3BUTOK A30HAJIBHUX COJIOHYAKIB
1 COJIOHIIIB.

PYHTH TAKOK 3MIHIOIOTBCS B TOpax, JIe CIOCTEePIraeThbCsl UiTKA II0SIC-
HICTh: BIJ HITHIMKIKSA 10 BEPIIMHM, BIAIIOBIIHO IO 3MIH KJIMAaTy 1 010TH
(mepemycimM pocauHHOCTL). Yl Il 3MIHH € Bi,I[HOBi,E[HI/IM HACJIIIKOM 3MIHU
Mmuny IpyHmozeresy, 3a1aHOi 03HAIEHOIO 3MIHOI0 POCJIMHHOIO HOKPUBY
Ta IHIMUX HOTr0 YNHHUKIB: IiJl XBOUHIMHI Jicamu YTBOPIOKTBCS MiI30JTH-
cTi Ta 6yp1 JTICOB1 IpYHTH, miJ TpaBaMHW — YOPHO3EMHI, I GOJIOTHOIO
POCJIMHHICTIO — Topd) STHIL IPYHTH.

iy BrIIMBOM PI3HUX THUIIB IPYHTOTE€HE3y YTBOPIOETHCS 3HAYHE IPYH-
TOBO-EKOJIOTIUHE PO3MAaITTA THUMIB, MATUITB, poaiB (darriit), BUIiB, pis-
woBuaHocTer. Tak, mig dac BeJII/IKOMaCI_HTa6HOI‘O 00CTesKeHHs IPYHTIB
Vipaiuu 6yJIO BI/I,E[]JIeHO 534 BunuM, a 3 ypaxyBaHHAM IPaHyJIOMeTpUd-
HOTO CKJIazy 1 JIITOTeHEeTUYHUX OCOOJIMBOCTEN MATEPUHCHKHX IIOPLT —
2 — 3 THCaYl iX PIBHOBMIHOCTEHN Ta po3psaiB (He BPaXOBYIOUU KYJIbIMyp-
HUX 8aPIAHMIB TA eKOJI02IUHUX KAMe2opiil).

Kosxen Taruil IpyHT XapaKTepU3yeThCA PI3HUM PIBHEM POJIOYOCTI
1 3aB¥KIM HEIOBTOPHUM IIpodijieM, IO € eKoiHdopMaIliiiHO HacH-
YEHOI CYKYIIHICTIO T'eHeTHYHO IIOB’SA3aHHX MK CO00K TOPM30HTIB,
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SKUH BIAKPUBAETHCA B AM1 (IPYHTOBOMY PO3Pi3l) 3aBIJIMOIIKH MIHI-
myMm 80 — 120 cm. Ilpodpisi rpyHTIB pi3HUX PErioHIB YEKpPAIHU Ta 1HIIHUX
JIepsKaB YITKO BLAPISHATHCA M1 c000I0 CBOIM rabiTycoMm Ta eKoirdop-
marmiiaicrio. Hampuriiam, DepHOBO-IIA30/IMCTI IPyHTH sKUTOMUPIITMHET
(zarasiom Ilomicess) maroTh mIpodiib, grdepeHIIHOBAHNN 3a IPaHyJIOMe-
TPUYHNM, MIHEPAJOTIYHUM TA XIMIYHUM CKJIAZOM, (DISMYHUM CTAHOM,
30BHIMIHIMY (MOPQOreHeTHIHNUME) 1HQOPMAIITHUMY O3HAKAMK, HaO0y-
THUMH B IIPOILECi X TPHUBAJIOTO (POPMYBAHHS ITiJT JIICOBUMU (PITOIIEHO3A-
Mu. 3a0apBiIeHHS, HAIIPUKIAL, oro Bepxubol yactuuu (0 — 10 — 15 cm)
€ CipI/IM rsubire (15 — 30 — 40 cm) — cBiTJI0-CipUM, a B cepe,uHiﬁ 4acTu-
HI — IEePBOHO- -0ypum, Ha raubuHl 90 — 100 — 110 cM ayske Pi3KO 3MIHIO-
€ThCA PISHUMH KOJIBOPAMU (se6p0nom6chfo) yCIa KOBaHUMU Bl II14-
pyBaToi mopoau (QIOBIOIIAINAIbHAHA MICOK, CYIIICOK, MOPEHHUM CyTJIH-
HOK ToI1o). YopHoszemu Xapkimmuau (3arasiom Jlicocremy 1 Cremy) ma-
OTH 30BCIM 1HIIHUH rabiTyc — TMIMOOKHI TeMHO-CIpUi (YOpHU) IIPOoQiIh,
KUY 1H(OPMYye JTOCTLTHUKA PO HOTo CTeIoBui reHe3uc. Ilepexomu Misk
TOPM30HTAMHU B HhOMY € moctyrnoBuMHd, a 3 100 — 110 cm 3assarae mare-
PHHCBEA II0poa (JIec IaJieBoro KOJIbopy).

OTsre, mpodisTi PI3HUX IPYHTIB BIAPISHATHCS OUH Bl OJHOTO CBOEIO
yHiKaJbHICTIO. [Ipodiyib IpyHTY — IIe AKICHO HOBe, IIPUIIOBEPXHEBE, €KO-
reHeTUYHEe, eHePreTUYHO Ta 1H(QOopMAIHO HacuyeHe pOPMyBAHHS, II0-
POJI;KeHe eK30TeHHHM ITPOIIeCOM IPYHTOTBOPEHHS, SIKe HEOJMIHHO BiI-
PI3HSAETHCA POMIOUICTIO Bix reosoriuumx mopin. Ilim BmimBoM KOHKpeT-
HOTO THUITy I'PYHTOT€HE3y Y KOMKHOMY KOHKPETHOMY IPYHTI (DOPMYIOTHCS
criertupivHi, JUIle oMy IpUTAMaHH], (P13WYH1, XIMIdH1, (PI3UKO-XIMIYHI,
010€KOJIOTIYHI BJIACTUBOCTI. I pYHTOreHe3 3yMOBJIIOE BJIACTHBE JIHIIIE
IpyHTOC(Epl HAKOIMUYEHHS CTAOLIbHUX 11034 JKHUBUM OPTaHI3MOM (opm
opraHquHx PEYOBUH y BUIVISIL TYMYCY, a4 Pa3oM 3 HUM JIeTIOHyBaHH B
MAaTPHUIIL IPYHTOBOTO mpodiso a3oTy, dochopy, KaJIio, CIpKY, 1IHIITHIX 010-
TeHHUX eJIEMEHTIB 1 CIIOJIYK, He06meHx [JIsI KUBJICHHSI POCJIMH 1 CcTa-
OLIBHOr0 (PYHKIIIOHYBAHHS €BOJIOIIMHO 00yMOBJIEHUX TPOQIYHUX JIAH-
mroris 6iocepw.

HasBu remeTMyHuX TOPM30OHTIB, IX 1HIEKCAIllsd, 1HGOPMATHBHICTL 34-
npoBamkerni B.B. JlokyuaeBum, SKHI CBOEKH KJIACHYHOK TPiagom0
(A + B + C) abcTpakTHO y3araJbHHUB IIOPSIOK 1X PO3TAIIyBaHHS (3ropu
BHM3) y OymoBl mpodinaoo Oyab-SKOT0 IPYHTY [O3a IX €KOJIOro-reHe-
THUYHOIO CyTTIO, KOHKpeTn3oBauow B iHgekcamii O.H. CoxonoBcsroro.

KosxeH 3 TOpM30HTIB I'PYHTOBOrO IIPOMILII IO03HAYAITE IIOYATKOBOIO
JiTepon abo % CIOJIyYeHHSIM IIOYATKOBHUX JIITEP THUX JIATUHCHKHX CJIIB,
SIK1 BKA3yIOTh Ha T'eHe3y TOr0 YH 1HIIIOr0 TOPU30HTY a00 H0ro BJIaCTHUBOC-
mi [H — Big Humus, E — Eluvio, I — Iluvio, Is — lesive, GI — rueii,
P — petra (marepunchka 1mopoma), ) — IIICTHJIAIOYl IIOPOIH TOIIO].
IIpodisie uyopHO3EMIB THIIOBUX IIMM CIOCOOOM 3AIKCYIOTh TaK:
H + Hp/k + HPk + Pk; nepuoBo-mpagosaucroro rpyury: HE + E +1+ P,
cosiouiro — Eh + IH + Phl + Pks; 6onoraoro rpyury: HGI + HPGI + PGI.
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Maitke Bcl 03HAKU B IPYHTOBOMY IIPOQi/Il BUABISIOTHCSA 3 PI3HOIO 1HTEH-
CHBHICTIO. Y OJHUX BHNAJKAX BOHM € OCHOBHMMH, 4 B 1HIIHX IX (p1310HO-
MIYHICTh CTae 3aByaJsIbOBAHOKW. V takomy pasi BOHH MO3HAYAIOTHCS Ta-
KOI0 K, ajie MaJIok JIlTepOIO JlonaTkoBy 11T T1arHOCTHUKM 1H(bopMauuo
HAJIAI0Th yIaMKH nopm, BKJIIOY€HHs, HOBOYTBOPEHH: Ta CJITU aHTPO-
HoreHHoI MisapHOCTI. BoHM MaloTh Takl HA3BHW Ta CUMBOJIKY: B — Kap-
bomatu, S — Jerkopo3unHHl coul (G — rimc); r — IMyHKTAIla Ta MKl
CTSIKIHHS, N — TBepal KOHKperlrii; kn — KapOoHaTHI KOHKpeIii; pf —
ceB0¢iOPOB] YTBOPEHHS; I' — OPT3AHIU; I'S — OPTINTEHHU; ¢ — yJIaM-
KU TBepaux 0e3xapOOHATHUX IOPiT; gk — yJaMKU TBepAuX KapOoHAT-
HUX TI0pim; f — BOXpa, z — KOIIPOJIITH, KPOTOBUHU TOIIO; dn — JAEHYI0-
BaHl (epogoBaHl) TOPU3OHTH; dl — ,HeJIIOBiaJII:Hi TOPU3OHTH Ha HOBerHi
IpyHTY; ed — eo0Ji0Bl1 HaHOCH (1ed)IbOBAH1, HABIAHI BITPOM) Ha HOBerHl
IPYHTY; al — aJroBiaJbHI HAHOCH HA TOBEPXHI IPYHTY; & — OPHI TOpH-
3ouTH (Bl JIAT. Qroum — PLLIL); ag — PEKyJIbTHBOBAHI (Hacnnm) ro-
PHU30HTH (Bl,[[ JaT. agger — Hacuil); pl — IIJIaHTAMKOBaHI TOPU3OHTH;

ma— MeJIlOpaTI/IBHO HaO0yTI 03HAKH BiJ 3POIITEHHS; M0 — MeJIIOPATUBHI
O3HAKM BiJ OCyIlIeHHs; aq — o0BomueH] (aqua — Bojaa). Iloxoeawi (Bu-
KOIIHI) IPYHTH IT0O3HAYAIOTH CUMBOJIOM [$ (fosil — 1mmoxoBauH:), a B paai ix
HOTOPH30HTHOI'O OIIMCY BIAIOBIAHI TOPHU30HTH OEPYTh y KBAAPATHI IyK-
KM, Hanpukaan [H] — rymycoBuii ropusoHT ocubHoro rpyury. Cum-
BOJIH €J1a00, ajie SBHO BUPAKEHUX 03HAK 3AIMUCYIOTh ¥ KPYTJIUX IYKKaX.
AnTpomoreHH1 TOPHM30HTH, CXO03K1 HA IIPHPOIHI, IO3HAYAITH THUMH Ca-
MHMH CHMBOJIAMH, II€pell SKUMHU CTABJISATH CHUMBOJI AHTPOIIOTEHHOTO
BILTHBY. Tak, BTOPMHHO OCOJIOHIILOBAHMI IIPU 3POIIEHH] MIHEepaJsi3oBa-
HUMU BOJAMHU TOPHU30HT I03HAYA0Th m3HsI; orsieeHunit mpy BTOPUHHOMY
3a00JI04yBaHHI 3a PAXYHOK HEPAI[lOHAJILHOrO 3pouryBaHHa — maHPgl
TOIIIO.

Barasiom, npouec IPYHMOZeHe3y 3yMOBJIIOE (POPMyBAHHI Ta PO3BH-
TOK pa3oM 3 IpoiieM pogodocTi IpYHTY Ta OLIBIIIOCT] 1HIIIUX HOT0 VHi-
KaJIbHUX 0i0c(hepHO 3HAYYIIUX EKOJIOTIYHUX (PYHKILN; IpUTaMaHHUH
JIulIe rpynmocwepz TePMOAMHAMIYHO CTablIbHII TYMyC 1 B HOTO CKIazl
a30T (anmba 1 oMera BCIX SKHTTEIPOSIBIB Ha 3emuti) B jriTocdepi (y ToMmy
YucyIl ¥ y MAaTePUHCHKHUX TI0POAX) He TPATLISIOTHCS.

KonmponbHi 3anumaHHs i 3ae0aHHs

1. fxi Bu smaere Giocdepni dyurmii rpyaTis? 2. [lepesaidith YMHHUKHN
IPyHTOreHe3y Ta oxapakrepuayiite koxkeH 3 Hux. 3. [[lo Take rpyHTOTBOpHMIA
. nporiec? 4. OnummiTe 3arajibHy CXeMy IPYHTOreHe3y, MOro eKOJIOoro-
0ioreoxXiMIYHMX 3aKOHOMIPHOCTI Ta €BOJIIOLINHY CIpsMOBaHiCTb. fxi Twmm
rpyuroreresy Bam Bimomi? 5. Illo take mpodins rpyury? Ilosmaure mpodii
THUIIOBUX IPYHTIB 13 IHAEKCAIl€0 TeHeTHYHUX ropusoHTiB 3a B.B. Jloxyuae-

BuM Tta O.H. CorosroBcbkum.
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Po3pin 2
MIHEPAIIbHA YACTUHA I'PYHTY

TrepmodasHi IPOAYKTH I'PYHTOreHEe3y CKJIaIal0ThCsA 3 OPraHivHOI Ta
MiHepaabHOI yacTuH. Ha yacTKy ocTaHHBOI B OLIBIIOCTI IPYHTIB IIPHUIIA-
nae 6sm3bko 85 — 95 % iX Macu, BHACJIIIOK YOTO BOHA CTAHOBUTH OCHOBY
OyIb-AKOro IPYHTY, BU3HAYAIOUM MOr0 HAMBAMKJIMBIIIL BJIACTHBOCTI, IIe-
penycim 30aravyeHHs eJIeMeHTaAMU KUBJICHHS.

2.1. 3aranbHa xapakTepucTuka

M1Hepam;Ha YacTUHA TBEPIUX dpaa IPYHTY YCITQIKOBYETHCA 3 JIITO-
cthepw, ToUHIIIIE BiI IIOPOAM, HA SKiM yrBopuBCs IpyHT. Iloponu, skl Bu-
XOIATH HA JeHHY HOBEPXHIO 1 BKJIIOUYAITHLCI B IPYHTOreHe3, HAa3UBAITh
IpyHmomeopHumu, abo martepuHcbkuMmu. Cepes TPbOX BIIOMHX TPYII
Te0JIOTIYHUX II0PiJ] — MAarMaTUYHUX, MeTaMopdpquHX 0calOBUX —
OCTAHHI € HAMOLIBII IONIMPEHNMY Ha 3eMHIH ITOBEepPXHI, _YTBOPHBILIKCH
TYT BHACJII/IOK BUBITPIOBAHHSA Ta JAeHyZAalll MarMaTHIHIX 1 meTamopdiy-
HUX 0PI, Y poJIil IPYHTOTBOPHUX IIOPi MOMKYTH BHUCTYIIATHA BUHATKOBO
0CaIoBl IIOPOIH, AKI 3aliMaioTh 75 % moBepxHI 3eMull 1 CKIagalThea 13
ciaaHiie — 77 %, mimasukis — 11,3, BanHSKIB — 5,9, pO3UYMHHUX CO-
et — 5,8 %, y tomy umcii rimcey (O.€. @epcman).

Ocaodosi nopodu movav yTBOPIOBATHCA Ha HAIIIN IJIAHETI Ha CTapTi
HpPOSIBY HA HIH IPOIeCiB eK30TeHeay, TOOTO B HAMOLIBIIT PAHHI I'e0JI0T1-
Hi ermoxy. BoHu HakomMdyBaJIKCs Ha JHI OKeaHIB, MOPIB, 03ep, JaryH, a
TAKOK Ha PIBHUHAX, OTOPOYEHUX TOPAMH, 3 SKUX IIPOAYKTH TilIepreHesy
3HOCHUJINCA JIbOOOBHKAME, TEKYYNMK BomaMmu, 3gyBasuca Birpamu. Ce-
pell 0caJ0OBUX MOPIT BUALJISIOTH TPYIIM MOPCHKOIO TA KOHTHHEHTAJBHOTO
HIOXOZI?KEHHS. ¥Yci Born — HYXKi pi3Ho3a6aaneHi epeBaskHO aMopd-
HI, X04 6araTo IXHIX MiHepaJIiB MAalOTh KPUCTAJIIHY CTPYKTYDY.

Mopcori 0ca008i nopodu (BAIHSAKH, TJIMHW, ITICKOBUKW, TJIMHKCTI
CJIAHIT, KOHIJIOMEPATH TOINO) 3HAYHO MOIIUPEH] Ha TepuTopil YKpainu
Ta 1HIINUX Oep:KaB, ajie 34e0LIbIIOr0 BOHU II€PEeKPUBAITHCI KOHTHHEH-
TaJIbHUMH OCaJaMU, a OTKe, MOKYTb OpaTH ydacTh y IPYHTOTBOPEHHI
JIAIIE 32 YMOBH, SIKII0 BUBOIATHCS HA IIOBEPXHIO JEHYIAIlIAHUMHA IIPO-
mecamu. Hampugiang, riayKkoHITOBI IIICKOBUKHM XapKIBCHKOTO Apycy (ma-
JIEOTe€H) IIPY BHBITPIOBAHHI JAI0Th MaTeplal MMIITaHO-IPaBIAHOI0 rpaHy-
JIOMETPHUYHOIO CKJIaIy, 30araueHoro riiayKoHITOM, a OT:Ke, KaJjlleM, Mar-
HieM, 3aJ1i30M (301gHeH0ro ocopoM Ta IHIIUMU eJIEMEHTAMU SKUBJICH-
Hs). KpiM mickoBUKIB, He MEHIN ceIu(IYHIMY ITIOPOJAMHU € BAITHAKHA TA
KpeHI0B0-MepresIbHI ITOPoIr, CKJIAIEH] ITepPeBaskHO OIHUM JIHINe Kap-
OomaToM KaJbIo (IHOII 3 HOMINIKOK MaruHio). Ha emrosii Takux mopin
dopmyroTBCST OpUTiHAIBHI TVIMHHUCTI I'PYHTH 3 HEUTpaJIbHOI abo cjad-
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KOJIYYKHOIO PEaKIlielo, CIIPUSTIUBUMHA (PISUUHUMU BJIACTUBOCTAMU, BU-
COKOI0 TPOHICTIO (IIOKMBHUM 0araTcTBOM), ajie 3 HeCHPUATINBUM BOJ-
HuM pesxumom. [le 3HMIKYE IX POTIOUICTH, 0COOJHMBO HA HECIIPUATIHUBUX
TOIIOIIO3UINIAX TAKUX IPYHTIB HA cXmjax OaJIoK, Je Haivacrimre (ajge He
3aBYKIM) BUXOIATH HA IIOBEPXHIO ul I0POH (y Bosmacbromy Ta Mamomy
Tlomicel BoHM s1e:kAaThH IpsIMO Ha PIBHHHHIN IIOBEPXHI 1 B CYKYIIHOCTI 3
IMIBUIIEHOIO0 3BOJIOKEHICTIO CIIPUSIOTH POPMYBAHHIO MICIIEBUX POTIOYUNX
epPerHifHo-KapOOHATHUX IPYHTIB — PEHI3UH). XapaKTepHO, M0 371e01/1b-
III0T0 MOPCBHKI IIOPOAM MAIThH JOMIIIKY JIETKOPO3UMHHUX CoJiel (mepe-
BaKHO, XJIOPHMIIB), 3aXOIIEHHX IIiJ Yac CeIMMEHTAIlll, II0 HaKjIagae
BIITIOBLIHUM TaoMopQHU BIIOUTOK HA IXHI I'PYHTOTBOPHI BJIACTHUBOCTI.

Kornmunernmanvri 0cadosi nopodu He MAITh y CBOEMY CKJIAIl TAKHX
MOPCBKUX COJIeH, STK XJIOPUAU, X0U MHOSIBA COJIEH 3aBMKIN € MOYKJIMBOIO B
yMOBaX CyXOro Ta skapkoro kJjimary. IIpore Ximi3aMm ItHMX coJIel 3HAYHO
BIIPI3HAETHCS Bl MOPCHKUX (Ile IIepeBaskHo CyabdaTh 1 KapOboHaTh HAT-
Pii0, KaJIbII0, 3HAYHO PIJIIe — XJIOPHUIH).

3a BIKOM pO3pi3HATH moponu: 1) dasHi (KOPIHHI, JTOYETBEPTHUHHI)
IIePEBAaKHO IIUIBHI IT0poau; 2) uemaepmurHi (MOJIOI1) B OCHOBHOMY IIyXKil
ocamIoBl moOpodu, SKI HiOM KOBAPOK BKPHUBAOTH PIBHHHU YKpalHum Ta
IHITKX JepKaB.

YerBepTuHHI mT0poau Oyiau cdopMOBaHI B IIEHCTOIEH] (YeTBEPTHH-
HOMY Mepiojl), a Ha¥MOJIOAI 3 HUX (HAIIPUKJIA, aJII0BIi) (DOPMYIOTHCS
1 HuHI (B rosoreni). i mopoau e, IK IpaBUJIO, PO3CUITYACTUMH (IIT1JIb-
Hicth 0,9 — 1,6), TOPUCTUMHU, YACTO — IMAPyBATUMHU. UM OLIBINHN BIK
0CaIOBHX IIOPIT, TUM IIOMITHIIIOI CTae IX MeTaMop(dl30BaHICTh — IILJIb-
HicTb 3pocrae mo 1,9 — 2,0, 3HMKae MOPHUCTICTD, 3 IBJISETHCI 3IIEeMEHTO-
BAHICTD IT1J] BIIMBOM BTOPMHHUX BAIHAKOBUX CIIOJIYK 1 TIPOKCHIIB de-
pymy (3amiza), maHramy, cuiimio. Mopchkl 1 KOHTHHEHTAJIBHI 0CaI0B1
HOPOOY POSIIOLIAITE Ha MIATPYIIX 34 CII0COO0M HAKOIIMYEHHS:

> MexaHiuHl HaHOCW: TPy0oyIaMKOBl (> 2 — 3 MM): KaMeHl, BaJIyHH,
rajevyHuky (pIHHAKK), IIe0iHb, KOpPCTBA, I'paBiif; mimaHl (IcamiTu
2 — 0,05 MmMm): rpy00-, KPYIIHO-, CEPETHBO-, TOHKOIMIIIIAH]; IMIyBaTi (ajIes-
putu 0,05 — 0,01 mm); rmmamceri (mesitu 0,01 — 0,001 mm);

> ximiuHi ocadu: kapboHaTH, cyabdaTu, pocdaTu, XJIOPUIN TOIIIO;

> 0loxeMO2eH I NOPoOL: BAIIHAKH, POCOPUTH, CAIIPOIIEI, TOP( TOLIO.

OcCo06JIMBO CHPUATIUBAMU JJIsI IPYHTOTEHE3Y € IIOPOAY 3MIIIIAaHOTO
CRJIAJIY, IePeayCiM CyeiuHKU, a cepell HUX OPUTIHAJIbHI CBOEIO JIITOreHEe-
THYHOI 3araJKOBICTI0O JIeCH Ta JIECOIIOMIOHI CYIVIMHKH, IO ILIAIleM
BKPHUBAIOTH IEePeBaKHy ILJIOILY yKpaiHnchbkoro Jlicocremy Ta Crerry, 3Ha4-
uy Tepuropio Pocii, Kazaxcrany, Kurawo, CIIIA, Apreatunu, Ypyraaro,
bararpox immmx mep:kaB llerrpasbrol Asii, Cximaol Ta IlenTpasbHol
€ppomu. [ pyHTH HA TAKHUX IOPOIAX MAIOTh CTAGLIBHO BHCOKY POIIOUICTD,
OITUMAJIbHI €KOJIOTIUHI T4 arpOHOMIUHI BJIACTHBOCTI.

I'nuru, MOPIBHSAHO 3 IMCKAMM Ta CyTJIMHKAMMU, € OLIbIn 3abesmeve-
HUMU eJIeMeHTaMu MiHepaJibHoro skussenHsa pocaus (P, K, Ca, Mg, mi-
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KpoeJieMeHTaMM), IIPoTe iX (Pi3WYHI BJIACTUBOCTI Jy’Ke YaCTO BUSIBJIA-
OThCSI BKpall HECOIPUATIUBUMH, 0COOTTUBO ¥ MOHTMOPHJIOHITOBUX TJIMH 3
IX BUCOKOIO NIpodlIbHICTIO, 6e3CTPYKTYPHICTIO, HUSBKOIO BOJO- TA IIOBIT-
PSMIPOHUKHICTIO, HEPIIKO TOKCUYHICTIO 13-3a COJIeH, K1 CIPUSIIOTH YTBO-
PEHHIO HA TAKHUX MOPOJIaX raJIoMOpHUX IPYHTIB.

Oxpema rpyma ocagoBUX IIOPi IpeICTaBIeHa aKyMYyJIAIaMu (dacoM
6araT0MeTpOBHMH) OPTaHIYHUX PEYOBUH POCJIMHHOTO IIOXOIKEHHS Y
BI/II‘IIH,HI mopgﬁy Ha mbomy d)opMyIOTbcsl Topd’sTHI IpyHTH, 3baradveni
HITPOTeHOM 1 BKpa# 30ifHeH] kasieM, KynpymMoM (Mifo) Ta IHIAME
Mleoe.HeMeHTaMI/I VY uux e Hemauri 3amacu gocdopy, OTHAK Y HeJI0CTYII-
HI 11 pocmH dopwmi (BiBiamit). Jlo miel camol rpynyu HaJIeKUTH ByTLIl-
JIg, HOIMpeHe Ha 3HAYHUX IMIMOMHAX B iHmycrplamsHomy Jlombaci, y
Boanucrsko-JIbBiBCEKOMY Oacelidi, B HOJILH.[I Pocii Ta 6araTtnox 1HIIMX
kpainax. Ilicis Horo BunoGyTKy Ha HOBEPXHI (POPMYIOTECS TEPHKOHM 13
caHmis. Ls TexHOTeHHA [OPOJa MIIIATae PEKyIBTUBAIL, fK 1 BCl 1HII
BUBEPHYT1 Ha TOBEPXHIO JABHI MTOPOJN — 3eJIeHl MMaJeOoreHOBl TJIMHU
Hixomonbchkoro mapraHiieBoro dOaceiny, keMOpPIHMChKl 3aJIi3WCTI KBap-
IIUTH Ha MICIl BUAOOYTKY 3aJriaHol pyau Bimkputum crocobom (KMA —
Kypcorka marmitaa amomadtis y Pocii) Tormo.

TakuM e BIUIMB HA IPYHTOTEHE3, 4 OT/Ke, 1 Ha JIaHAIadTH TeoJIorid-
HUX IIOpiJ, IepeayciM 0cCajoBUX, CPOPMOBAHUX y ITNI3HBOMY KAaMHO301
(nniouern + naneiicmouern + 2010U,eH) IPH TiIIepreHesl, JeHyaalii Ta aKy-
MyJIAIil ocagKiB Ha IIOBEPXHI Cy4acHOI CyIIIl BIIPOJOBIK OCTAHHIX K1JIb-
KOX MLIbHOHIB pokiB. Jlo raubunam 16 kM B 3eMHIH KOpi abCOJIIOTHO IIe-
peBaskaioTb marmatudHi (95 %) 1 metamopdiuni (4 %) mopoau, 3asIuia-
YU JJIST 0CAJ0BUX TOPia ycboro 1 %. 3aTe B HPUIOBEPXHEBUX IMapax
KUIBKICTh OCAJOBUX IIOP1T cTAaHOBUTH 75 %. IloTysKHI BepCcTBH ITUX MO-
JIOOWX HAIIapyBaHb BKPUBAIOTDH OLJIBIILY YACTHUHY IIOBEPXHI 3eMJIl, JIUIIIe
HONEKYIN 3AJUINAI0YN OTOJIEHMMHU He3HAYH1 YaCTUHU KPUCTAIYHOTO
dbyumamenty 3 marmatuuanx Ta MeraMmopdiuuaux mopin (YKIIL — Vipa-
THchkui kpucramiuamit mut, Joubac, Kapmaru, Kpum, Anenou, Kaskas,
Vpau, 'imanai, Augmn). Macosa yacTka cyTo I'pyHTOBUX MOPHM30HTIB € HAJI-
TO MI3EPHOI0 — BCHOI'0 JEKLJIbKA THUCAYHHUX YACTOK BIOCOTKA, IIpoTe 010-
cepHa poJsib came IuX enadiuHUX YTBOPEHBb € HEMMOBIPHO BEJIHMKOIO.
MisepuicTh IpsaMOl ydacTi y IpyHTOTeHe3l TVIMOMHHNX (T1IOreHHUX) IT0-
P TAKOK MAJIO PO IO CBITYMTH, SKIO0 HEe BPAXOBYBATHU IX MEPBUHHOI
poii y (hopMyBaHHI 0CAIOBUX IIOPL SIK JIITOMEHHOTO KapKacy IPYHTO-
cepu.

OcamoBuii 40X0JI pa3oM 3 IPAHITHOI Ta 0a3aJIBTOBOI0 000JIOHKAMH 13-
3a ix XIMIYHOTO CKJIaJy OTPHUMAaB Ha3By ciaib (SiAl), 3 sIKOI0 I OTOTOK-
HIOIOTE ySIBJIEHHS 1IPO 3eMHy kopy. Hukue Bin Hel (TouHine HiwkdYe Bin
noeepxHi Moxo) posramopaHa IIfomBa 3eMHOI KOpH, XIMI3M fKOI JaB
HaaBy cima (SiMg).

Husoro pevoBmHO0 Olocepy 3aX0ILTIOETHCS 3HAYHA YaCTUHA aTOMIB,
1m0 POPMYIOTH 3€MHY KOpPY Ta 1HIII reocepu, 3aBOAKH YOMY BCl Il aTO-
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My HaOyBalTh XapakTepy 0e3lepepBHOTO TA IHTEHCUBHOI'O prroo61ry,
3a PaxyHOK SKOT0 IOBCAKYAC CTBOPIOIOTHCS MIJIBHOHN HaHp13H0MaH1T-
Himux croayk. Lleit mporec TpuBae 0e3 3yIMUHKY IOHANMEHIITEe IBa Mi-
nbpApau pokiB. 'eosoriuHa edpeKTUBHICTE KOMKHOTO OKPEMO B3STOTO Op-
raHi3My IysKe Mi3epHa, ajie B CyMi 3a Iiell HeMMOBIPHO BEJIMKUHI IIPOMIi-
SKOK Yacy BOHA BHUSABJISETHCSA BOICTHHY KOJIOCAJIBHOI. Bl mporiecu mepe-
TBOPEHHS PEUYOBUH, B AKHX Oepe ydacrb :kmBa peuoBuHa, B.I. Bepuan-
CBKUM Ha3BaB 0l02e0XIMIUHUMU npouecami. Bounu 6yBaIOTb HPSAMIMU 1
omocepenroBanumu. Kiracuaumm HPUKJIA0M Hpouecm IpPAMOL il € yHi-
KaJIbHUN CHHTE3 KMBOI PEUOBHHU 13 KOCHOI MaTepil IIiJ BIIMBOM €Hep-
rii COHSYHOro IPOMIHHS ((POTOCHHTE3), a OMOCEePEeIKOBAHUX — PO3MAs
OPTaHIYHMUX PEeYOBMH ab0 mpolec AUXaHHA (3 yTBOPEHHSIM B 000X BHUIIA]I-
kax COy Ta Hy0).

OpraHlsMH 3a CBOI TPUBAJy BIIPOJOBIK reosioriuHoi icropii 3emuri
€BOJIIOINI0 AIANTYBAJIMCS J0 IIIJIKOM II€BHOTO XIMIYHOTO crnamy ii cepe-
nmosuia (Box, arMmocdepwu, gaummadgTis Tomro). [Ipu mpomy XimidwHl ejte-
MEHTH, K1 MICTATHCA B opraHiaMmax y Besaukii klrbkoctl (K, Na, Ca To-
11I0), BUSABJISIOTHCA JJIS HUX He OTPYHUHUMM, TOAl K HABITH MI3epHI Ki-
aekocti Ra, Hg, Cd Ta Garathox 1HINMKX TOMIOHWUX €JIEMEHTIB IIPU3BO-
ISITh JI0 3arumbesti opraHiamis. JJ1ss KaTIOHIB CIIOCTEPIraeThCs TAKa 3aKO-
HOMIPHICTE. Y HUKUMX BAJIEHTHOCTAX TAKl €JIEMEHTH, AK, HAIPHUKJIAI,
Co**, e meHIIT oTpyiiHuMH, Hi y pasi Bumioi BasieHTHOCTl (Co™*). Jlma
AHIOHIB CIIOCTEPIraeThCA 1HINA 3AJIEKHICTh: HU3bKkoBaeHTHI As, S, P ta
HU3KA 1HINMUX eJIEMEeHTIB € OLIbII OTPYHHUMHU, HisK BHUCOKOBaseHTHI. Ile
nosicHoeThea TuM, 1mo HoS, AsHs, PHs Tormo e menmn pyxomumu, depes
Te, IO IX Oyse MaJIo B 30HI rimepreHedy. OTixe, OpraHiaMu «3BUKJII 0

SO; , a me 7o HsS, no PO, ", a He no PH3 Tompo. [y:xe morasoBum e

OCUJIEHHS OTPYHMHOCTI €JI€MEHTIB 31 30LJIBITEHHAM iX ITOPSITKOBOTO HO-
mepa B tabawmin J.I. Meunesneesa. Tak, 6op € He ayske OTPYMHHM IJIs
TBapWH, ajie TaJiil BUABJsgE cebe K HAUCUIBHINIA OTpyTa. ¥ IpYyriit
rpym Havimenir otpyduauM € Ca (CTOpOsK I'PYHTOBOI POJIOUOCTI), a OT-
py#iaum — Cd 1 gysxe orpyiinum — Hg. Haitbiapin orpyiHuMu B 111t
rpymi e exemenTu mepiroi mososunu mocroro (Hg, T1, Pb) 1 cbomoro (Ra,
Th, U) mepiomis. 3 1p0ro mpaBmia € BUHATKNA: K € HAIMeHIII OTpyHHAM
y mepuri# rpym (Mene, auixk JiTiin), Ca — HalMeHII OTPyHHUHN cepes
JIy*KHO3eMeJbHUX eJIEMEHTIB, a B TPYIl TaJIOTeHIB HAaWMEeHI OTPYyHHUM
e xyop (prop e Ayxe HeOE3IMEUHMM, X0U 1 IIOTPIOHUM JIJIsI OPTaHi3MIB).
Ile moB’s13aHO 3 HANOIIBIIIUM ITONIUPEHHSIM IIUX €JIEMEHTIB.

Orxe, HEOOXITHO ITVINOOKO BAUBYATHU €KOJIOr0-010re0XIMidHI 3aKOHOMI-
PHOCT] IIePeTBOPEHHS MAaCHUBHO-KPHUCTAIIYHUX TIIIOreHHUX (TJIMOMHHUX,
TMEePBUHHUX, KOPIHHUX) TOPIT Y COPUATINBY IJs I'PYHTOT€HE3y MaTe-
PHUHCBHKY ITOPOIY.
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2.2. BuBiTploBaHHSA ik nepegyMoBa
Ta CYyNyTHUK I'PYHTOreHe3y

[Topomy riIMOMHHOIO IMOXOIKEHHS, 10 3 PI3HUX IIPUYNH OMNHUJINAC
HA 3€MHIN IOBEPXHI, HEOAMIHHO PO3MYIIYIOTHCS, 3MIHIOTE CBiM MiHe-
panorit{HI/Iﬁ Ta XIMIYHUN CKJIAT, IIEPEHOCATHCA BOZIOIO B pi3HuX Ii cTaHaX
Ta 1HIINMUA areHTaMHU, 0Ca/IKYIOTBCS Ha CyII Ta Ha JHI BOTOUM. Cyxy-
HICTB IIPOLIECIB 1 SIBUIN, SIKI BLOYBAIOTBCA IIPH 1[OMY 3 II€PBUHHUMHE
TIPCHKUMM IIOPOJAMY, HAa3UBAIOTh BUBITPIOBAHHAM.

Busimpiosarts — 11e IIpoliec 3MIHK (PISMYIHOr0 CTaHY Ta XIMIYHOIO
CKJIaAy PI3HUX (IIepeBaKHO IIEPBUHHUX) IIOPI, AKUM 3aBKIN € II0Iepe/I-
HUKOM I'pyHTOTBOpeHHsa. MaJio Toro, fioro abioreHHi (CTepHUJIbHI) aHAJIO-
'™ 3HAWOeHl chorogHl 1 Ha 1HmuxX mraderax CoHsunol cucremu (Mapci,
Benepi, Micsinl), Ha AKMX IPYHTOTBOPEHHSA He 3adilKCOBAHO — MaOyTh,
caMe Tak B1IOyBaBCs eK30reHes 1 Ha 3eMJIl 10 IIOSIBY Ha Hil sKUTTSI. Bik
BUBITPIOBAHHS, Ha BIAMIHY BiJ IPYHTOI€HE3Y, € HAI3BUYANHO BEJIUKUIM,
10 JOKOPIHHO BIApi3HsAE Il IBA IIPHUPOIHI IIPOIIECH, AKlI B CyYACHUX 3€-
MHHX yMOBaX JAJeKO He 3aBiKIW BIAETHCS JOCTOBIPHO PO3IIINTH, HA-
CTLIIBKH TICHO BOHM II€PeILIeTeHl OOUH 3 ONHMM, & B CyYacHY eIoXy BIJT-
OyBaloTbCs OQHOYACHO. BUTOKM 3eMHOr0 BHUBITPIOBAHHS CIILI IIYKATH
Jlechb y JOKeMOpii, KoJIM CTapTyBaB OCAI0BUH JIITOTeHE3, a4 Pa3oM 3 HUM 1
skuTTA (moHanm 3 muapa pokiB). IlepBuHHe abioreHHe BUBITPIOBAHHSA 3a-
XOIMJIO MATMATHUYHI Ta MeTaMOpP(QIvHI HOpOaH, a 3 BUHUKHEHHAM JKUT-
TS AKICHO 3MIHHUJIOCS 1 CyTTEBO IIPUCKOPHUIIOCS.

Koporo BusiTproBaunus B.B. [lonnuoB HasBaB moBepxHeBYy 000JIOHKY
JIiTocd)epI/I B AKIF 3eMJid, BoJa, IIOBITps Ta 0loTa IJ.[OH&fITiCHiHIB B3ae-
MozioTh. Teopis BI/IBlTpIOBaHHH ocbopMI/maCﬂ 3 IIOSIBOIO IeoXiMil — Hay-
KH IIPO IIePePO3IIOLI Yy 3eMHII ROpl ximivuamx ejxemenTis. O.€. @epcman
3aIIPOIIOHYBAB BIKHUBATH TEPMIH «2inepeeHea» (hyper — HaBepxy; gene-
8IS — TIOXOJPKEHHs), TOCIIIUB HOro IIPUPOIHY €HEePreTUuKY, 3yMOBJICHY
VHIBEpPCAJILHUMY 3aKOHAMM T€PMOIMHAMIKH, SK1 3YMOBJIOIOTEH MO0 He-
obopoTHicTh. [IprumHOo 1IHOT0 € HEe0OOPOTHI BTPATH 3 apeH! BUBITPIO-
BaHHS 0araTbox HMOro IIPOAYKTIB BHACILIOK il BIAKPHUTOCTI Yepes BHUIIPO-
MIHIOBAHHS, TEIJIOepeaayy, Tugy3lio TOIIO.

lNmeprenes € ogHMM 3 IIPOBIAHUX T'EOJIOTIYHUX IIPOLIECIB 3AKOHOMIP-
HOTO IIePEepOo3IIoqIy XIMIYHUX eJIEMEHTIB, Kl BIIOYBAIOTHCSA HA IIOBEPX-
HI HAIITOI IJIAHETH, JIe MIrpalid XIMIYHUX eJIEMeHTIB 00 eqHye Bcl hopMu
PyXiB, pO3IOMIy Ta HakommdueHHs IpoaykTie BusiTpoBauHs (B.B. Ilo-
nuuoB). Ilepmnl ysaBiaeHHs mpo cyTo (isvdHe pyHHYBAHHSI MOHOJIITHHX
HOpid 3MIHHJINCA CHOTOMHI YITKHMM BYEHHSAM PO I'PAHUYHO YCKJIATHE-
HUI IIepepo3moIiyl XIMIYHUX €JIeMEeHTIB Y 30H1 I‘inepreHeay, sKa € 30B-
HINTHBOI0 YACTHHOIO JIITOCEPH, 0 IIePETBOPIETHES I Oe3rmocepemHiMm
BILIMBOM MlCHeBI/IX naHamachHo O1OKIIMATHYIHUX YMOB. Iligrpecaumo,
0 Hl IPYHTH, Hi 0loTa B 3B’S3KYy 3 IX CAMOCTIMHICTIO K IIPHUPOSHUX
YTBOPEHD, 110 JiiTocdepu GearocepeqHbo He BXoAAThb. Kopa s BUBITpIO-
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BaHHA He 000B’A3K0BO OyBae poscHIvacTor. Hampurmnan, y cyxux cyo-
TPOHIKAX TPAILIAIOTHCA KapOOHATHI BUIU KOPH, HAOJIMKEH] 3a IILIbLHIC-
TIO JI0 JeAKUX BUBEPIKEHUX Ta MeTaMOpP(IYHUX MOPiJ, a Y KOpi BUBITPIO-
BaHHSA — BCl MOKJIMBI (pOpMU HEepeTBOPEHHS IIPUIIOBEPXHEBOI YaCTUHHI
Jitocdepu.

PosmesxyBanHsa rpyHTY 1 KOpHY BUBITPIOBAHHS MOsKe OyTH JIUIIE YMOB-
HUM: TOPHU30HT MATEPUHCHKOI IIOPOAY MOKHA PO3TJIAOATHA AK KOPY 3BIT-
proBaHH (il BepX), a HAMKHIO MY 30HU TIIepreHe3y YTBOPIOE MOKPIBJIA
MEePIIoro TOPU3OHTY ITI3eMHUX BOJ, Kl caMl BiKe He BXOIATH y 30HY
rinepreHesy (IAIPYHTOBI BOIY ITOBHICTIO BITHOCATD 10 Ii HUKHBOI Yac-
THUHN).

BuropucroByoun TepMiHU «BUBITPIOBAHHA» Ta «TillepreHes3» SK CH-
HOHIMHM, B HHX CJIJ BOAYaTH BeCh KOMILIEKC XIMIUYHHX 1 (Pi3HUKO-
XIMIYHHUX IIPOIECIB 1 SABHII, SKI BIIOYyBaoOThCA Ha Mexkl aTMmocdepu 1
TBepaoi 3eMHOI 00OJIOHKHM, HAMAaralovuch YPIBHOBAMKHUTU 1X MIikK C000I0
(Tpu 1IHOMY HUKHI MeJK1 IIUX IIPOIleCciB He MOKYTh OyTH TOYHO BH3HAUE-
HuMu). ['meprexnes 3a 3MICTOM € OLJIBII IIHPOKUM HOHSATTSIM, HiK BHUBIT-
PIOBAHHS.

O06MeKy0UYNCh BUHSITKOBO KOHTHHEHTAJIHPHUME YMOBAMHU, TilepreHes
Mae CKJIQIHI B3ae€MOIIePEeILJIETIHHS Ta CIIBBIJHOIIEHHS 3 IPYHTOTBOPEH-
HAM, HUKHSI MeKa SKOrO €, BOUeBHIb, HeBM3HA4UeHOW. lle 30BciM He
O3HAYa€ BIAKMUIAHHS 00 €KTHBHOI PEAJIbHOCTI IPYHTY SIK CAMOCTIMHOTO
PUPOIHOTO TijIa 1 OyIab-siKl CIIpoOM BIIHECEHHsSI I'PYHTY 0 KOPH BUBIT-
PIOBAHHS CJIIJ BBasKaTH TIPy00I0 IIOMHIJIKOK. TaKOK HeIpaBUJILHO
BRJIIOYATHA KOPY BUBITPIOBAHHS [0 HIKHBOI YAaCTUHU IPYyHTOCQEPH,
OCKIJTbKM (peHOMEH B3AaeMOIPOHUKHEHHSI Ta IIOCTYIIOBUX IIEPEXOMIIB €
THUIIOBUM [JISI OCHOBHUX IIPOIIECIB €K30TeHe3y, IO BiI0yBaIOTHCA B IPHU-
HOBEPXHEBUX JUISHKAX JIITOCPEPH.

He menm cknanmHoo € ¥ mpoGsema BILIMBY SKMBUX OPraHi3MiB Ha
IpOoIleCcH BUBITPIOBAHHA. IX IIpoBiIHA (€KOCHCTEMHA) POJIb Y IPYHTOTreHe-
31 micsia pobit B.I. Bepuancekoro, B.P. Biteamca, B.B. ITonunosa Ta ix
MHOCJIOOBHUKIB He II0Tpebye ocobsimBux koMmeHTapiB. Jlobpe Bimommit
daxT pi3Koro 3MeHIIEeHHI KIJILKOCTL OPraHi3MIB 3 TVIMOMHOI0 MOKE MATH
JIIE ONUH HACIITOK — MI3epHICTDb IX 6e3mocepeqHbO0l yUuacTl B IIPOIle-
cax rimepreHesdy. L[poro He MOKHA CKA3aTH IIPO OIOCEPEIKOBAHUI
BILIUB OlOTM HA HABKOJIMIIHE CEPENOBHINE, B SIKOMY MEIIKAIThL MOro
KOHKPEeTHI MHpeACcTaBHUKNA. KIaCHYHMM IIPUKJIAIOM TAKOrO BILJIMBY €
OSIBA HA HAIIMM IJIAHETl OKMCHIOBAJBHUX ITPOIIECIB BHACIIIOK JKITTE-
MSJIBHOCTL SKMBUX OPraHi3MiB. BIlabIl sgckpaBol LIOCTpaIril eKoJIoro-
010reoXIMIYHOI 3aJAHOCTI TIepreHHUX IIPOIeclB 3HANUTH BakKo. BoHa
HAaJae MOYKJIMBICTE JJIS IIIe OJHOT0 YTOYHEHHS IIOHSITTS IIPO KOPY 8UELM-
PHOBAMHHS: HEIO CJIJ BBAYKATH 30BHIIIHIO (IIIIIPYHTOBY) YACTHHY KOHTH-
HEHTAJIbHOI JIiTocepH, B AKIA BIIOYBAETHCA IIE€PEPOSIIONLT XIMIUHHX
€JIEMEHTIB Y KOHKPETHHUX JIAHIIIAMTHO-TeOXIMIYHAX YMOBAX 3 €BOJIIO-
INAHO MPOBITHOI E€KO0JIOr0-0610re0XiMIYHOI yYAaCTIO0 SKUBUX OPraHi3MIB.
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0.€. @epeman (1934 ) posywmis, IO IIPOLECH TillepreHe3y € HACTLIbKK
CKJIAJHUMH TA PISHOMAHITHUMH, 110 IX HE MOYKHA BKJIACTH B SKYCH OI-
HY, HaBITHb eBomouifIHo 00I'PyHTOBAHY cXeMmy. Barartonukicts 1 rpaHuyHa
YCKJIaHEHICTD HOTo eJleMeHTapHUX TIPOTIECiB y MIACYMEY CTBOPIOE PO3-
MAaiTy MO03aiKy TJIO0AJIBHOTO TilepreHedy, KW [OKU Ie He MiJIATae
OesmocepeIHHOMY MOHITOPWHTY B HMPUPOAHIN obcraHoBIl. I[pomy mepe-
IIKOIYKA€e IIOBHA Bi,Z[CyTHiCTB TAKUX 30BHI Bpaskanuux e(eKTiB, IK BU-
Bep:KeHHs BYJIKaHIB, TJIMOMHHAHN MeTaMop(blsM semuterpycu Tompo. Ha-
CIAKY OLIBIIIOCTI eJIeMEHTAPHUX IIPOIIECIB TimepreHedy € HAaCTUIbKU
MI3epHUMH, II0 BIi3yaJbHOMY JOCTIIKEHHIO IPAKTAYHO He ITIJISraioTh.
Kpim Toro, cyro XimiuHe IOCIIIKEHHSI TIlIEPreHHHWX IIPOAYKTIB I103a
3’SICyBAHHAM iX MIHEPAJIOTIYHOI IPHUPOSU MOMKEe IIPU3BECTH JI0 Cepiios-
HUX IIOMHJIOK B YSIBJIGHHI IIPO ITOXOIMKEHHS Ta CKJIAJ KOPU BUBITPIOBAH-
Hs. Hanpuriaa, kapOoHAT KaJIBITi0 YePemanikoBOro BAITHAKY Ta CTAJIAK-
TUTY 3a OJHAKOBOTO XIMIYHOTO CKJIAJy Mae aIbTepPHATUBHUIN TeHE3WC.
OnHi€eo 3 TOJIOBHUX BUMOT IIPW BUBYEHHI KOPHU 3BITPIOBAHHS (AK 1 IPYH-
TiB) € ODOB’SI3KOBICTH IX IOYATKOBOIO JOCTLIKEHHS Y BEPTUKAJIHHOMY
PO3pi3l 3 IIPOJOBKEHHAM BUBYCHHS 34 IIOLIUHOIO (d)amanbﬁo) Busir-
PIOBAHHS SIK IPOLIEC nepepoanomny XIMIYHUX €JIEMEeHTIB y JaHamadri e
IIUUTICHUM, a ¥oro oIl Ha ¢idudHe, XiMiuHe Ta 610JI0TIYHEe — YMOBHHIM.

Dizuune su8IMpPIOBAHHA — IIe IIPOLEC 3MIHM (PIZMUYHOr0 CTaHy IIep-
BUHHUX TipCcbKUX mopix. 111 MOHOJITHI ITOPOAX ITOCTYIIOBO PO3IIYIIYIOTh-
s, IIePEeTBOPIOIOYNCEH HA MYyXKl 0CaI0Bl IIOpoAr (ITICOK, CYTJIMHOK, TJIMHI
tomo). DizuyHe BHBITPIOBAHHS MACHBHO-KPHCTAJIYHNX MATMATHYHHIX
Ta MeTaMOP(MIYHUX IIOPiJ MPU3BOAUTH 0 BTPATH IIPUTAMAHHOI IM Ma-
CUBHOCTI Ta mOApPiOHeHHd 0e3 3MiHU IX XiMiuHOTO cKJaany. Haitsckpasi-
111e Tie BUSIBJISIETHCS B CYXHX KAPKUX a00 AysKe XOJOTHUX IIYCTeJISX, apK-
TUYHUX TYHIPaX, BUCOKOTIP X TOIIO0. Y SKAPKUX IIyCTEJISAX, HATIPUKIIA,
I000B1 KomMBaHHS TeMmiepaTypu mgocaraioTbk 70 °C, a cesomni — 50 °C.
Jlutite oguH 1Me# YMHHUK CIpPHUsEe HAKOIMHWYEHHIO B TAKUX JaHmmadgrax
OCHITHOT'O MaTeplally, KaM SHUX YJIaMKIB, IIe0eHI0, JKOPCTBH.

Ile mHamae macTaBu BBAMKATH MEPIIOI0 1 TOJIOBHOK IPUYHNHOK (Pi3my-
HOTI'0 BUBITPIOBAHHSA KOJMBAHHA Temmeparypu (Ii aMILIITYmy, J1Alla30H).
Jlpyromo IpUYMHOI € MIHepaJoriyHa HeOSHOPIIHICTh mopomu. Ilosrimi-
HepaJbHi IIOPOIM IIOAPIOHIOITLCS IIBMAIIE Bl MOHOMIHepaabHuX. Jlo-
rivauM € 3anuraHHs: «Ha axomy eraml mpunuHSETHCA CcyTo hi3wWyHe
noapibueHHA? € BCl HiJCTABY IIPUIIYCKATH, 10 BOHO BiKe HE 3aYIILIsIE
vyactuHOK < 0,001 MM (MyJIHCTHX, ITePEIKOJIOITHNX, KOJIOITaJIbHUX), P1B-
HOMIpHE IIPOTPIBAHHS Ta OXOJIOMKEHHS SKUX He CHPUSITH II0IaJIBIIO-
My (bisﬂqHOMy BuBiTpooBauH. OTiKeE, 3 IPOTPeCy0IHM MOPiOHEeHHAM
Iop1J Ta 3MEHIIeHHIM IPH I[BOMY pO3Mlp1B YaCTUHOK (LLo 0,1-0,01 -
0,001 MM) isvyHe BHBITPIOBAHHS CIIOBLIBHIOETHCS, OCKLIBKK Ha IIIHA
Meskl TPaHIIHO 301IBIIIYEThCS 3arajibHa Ta ITUTOMA HOBEPXH:, CIIPHUIO-
YU ITAM p13}comy 3pPOCTAHHIO eHeprii XiMiuHOl B3aemomii. 30LIBITEHHS
IOBEPXHI 1JTIOCTPYETHCS KJIACHYHUM TPUKJIAJIOM TOApPIOHEHHS KyOuKa
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IOPOIM 31 3MeHIIIeHHAM ¥oro pebopa B 10, 100, 1000 i 61ibie pasis. Ilpu
IIbOMY 30LJIBIIYIOTHCA 1 3aTaJIbHHUN MePUMETP YACTUHOK, 1 KIJIBKICTD Ky-
TIB [J1s1 TpUrpauuoro Kyba. Ha pebpax mosteriryerbes mepebir HaliBask-
JIMBIIINAX XIMIYHUX IIPOIIECIB, III0 MAIOTh 0E€3IT0CepeIHIN BILJIUB HA IPYH-
TOTBOPEHHSI.

Kosocansamii BIiuB Ha Ql3uyHe BUBITPIOBAHHSA YHHHUTH BOJA, 0COD-
JINBO TIPU 3aIlOBHEHHI HOBOYTBOPEHUX TpimuH. Jly:xe MOKA30BUM € I0-
CJIIJT 3 HAIIOBHEHUM BOJOI0 YABYHHUM SIPOM, AK€ IPU 3aMepP3aHHl Bogu
JIETKO PO3PUBAETHCHA, OCKLIBKH THUCK y HboMmy gocarae 1 t/cm2. Ilpwuen-
"Hagus Bomu jgo amrigputy (CaSO,) meperBopioe #oro Ha Timc
(CaS04-2H50), 1o cympoBoauThest 301IbIIeHHEAM 00'eMy Ha 33 %, a oT-

sKe, 3IMATTAM IT0PiJ, BUHUKHEHHAM TPIIIHUH, IIyCTOT TOIMO. I SKIMO Ka-
MeHI — IIe 3araJioM Ie He3MIHEeHI IPChbKl II0POaH, TO CKJIA I'PaBiio BiKe
BIIPI3HAETHCA Bl IIEPBUHHOIO (IOPSI 3 yIaMKAMHU 3 IBJISIOTHCA OKpPeMi
miHepan). [licok B3arasi € Hecxo:KMM Ha IIepBUHHY mopony. Lle cuibHo
HO,E[pi6HeHi YJIaMKH OKPEMHX MIiHepAaJIiB, cepeq AKUX IepeBasKae KBapll
(X0 € ICKH CIIOAKCTI, TI0JBOBOIIIATOBI, 3MimaHi Tomio). Yum apicHi-
IIUH ITCOK, TUM OLIbINle KBAPILy BiH MICTUTH (TOHKHM ITICOK ITOBHICTIO
CKIIagaeThes 3 KBapity). Opaxriiis muity, a 0coOJIHUBO MYJIy, MICTUTH HOBI
(BTOpMHHI) MiHEepaJIk, HEOCHHTE30BaHl BiKe Ha CTamlgX XIMIYHOro 1 010-
JIOTTYHOT'O BUBITPIOBAHHS.

[TpomykTy (hiswuHOrOo BUBITPIOBAHHS, HABITH AKIIO BOHH 1 3b6epira-
OTh CBiff MIHEPAJIOTIYHUHN CKJIAJ]] Y HE3MIHHOMY BUTJISAI, BCe K HaOyBa-
OTh SIKICHO HOBHMX BJIACTHBOCTEMN: CTAIOTh IMyXKUMHU Ta IIOPUCTHUMH, a IIe
PaIgUKaJIbHO BIlApi3HAE MACHBHY mopony Bin yiamkosoi. IlomgpiOHena
OpoJIa, AKA CKJIAIAETHCSI 3 OKPEMUX, pos’eL[HaHI/IX YJIaMKiB, CTa€ BOJO-
IPOHUKHOI (KpaIlesIbHO-3pi/keHa Bojia I Jlel0 CUIIM rpaBlTallli Haly-
Bae MOYKJIMBOCTI BLIBHO CTIKATH BHU3). A B nopom 3 YACTUHKAMU MEHIITe
Hix 0,1 MM, a ocobimmBo meHre Bix 0,01 MM 3’ABIAETHCI MOMKJIUBICTD
KaIIJIAPHOIO PYXy BIJ 3BOJIOMKEHOI 10 OLIBII CyXOl 30HH, Y TOMY YHCJII #
3HK3y BBepX (IIPOTH CHJIM 3€MHOTI0 TsKIHHA). Bea 1iel HoBol, riepreHHo
3yMOBJIEHOI, YHIKAJILHOI BJIACTUBOCTI BTOPHMHHUX IIOPLI YABUTH COOl 1HI-
iAo B IOJAJBIIIOMY IPYHTOTEHEe31 HaBpsa 41 MOKJIUBO. J[pi6Hi yac-
TOYKH TAKOK HAOYyBaIOTHh BOJIOTOEMHOCTI, IIle OHIE] BAMKJIUBOIL JJIsT IPYH-
TOTBOPEHHS BJIACTUBOCTI, 3aBIAKU SKIM BUSBJISIOTHCS CHJIU IIPUTATY-
BAHHA MK MiHepaJbHUMHU YACTMHKAMH ITOPOIH Ta Bomowo. Mosexkyan
Ta 10HM IIOBEPXHEBOTO IIapy MiHEpaJIiB CTAlTh BHACIIIOK IIHOTO JIETKO
JOCTYITHUMU JIJIs Jii BOJHUX PO3UNHIB, KMCHIO, BYTJIEKHCJIOTO T'a3y 1 JKH-
BUX OpraHi3MiB. Besnka KIJIbKICTh TAKHX MOJIEKYJI TA 10HIB CTA€ AKTHB-
HUMH yYaCHHKaMU XIMIYHUX IIPOIIeCiB, SIK1 BiIOYyBAIOTHCA B IIOBEpPXHE-
BUX mapax. I g Om JOBro rpaHiT He ImepeOyBaB I CYTO TEPMIYHUM
BILJIMBOM, Y HBOMY HIKOJIM He BHUHHKHYTH HOBI TiIIepreHHl MIHEepaJH,
AKINO OyIe BIICYTHE BOMHE CePeIOBHINE, HAUOLIBIN CHPUATINBE IJIS
mepebiry BiAmoBimHUX peakiiit. CamMe TOMy IOBHOTA BUKOPUCTAHHS TIO-
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YaTKOBOI €HEepPrii BUBITPIOBAHHS, BEJIMKOI MIpPO0 OB SI3aHOI 3 €Heprien
COHSTYHOTO TIPOMIHHS, 3aJI€KUTh BiJl CTYIIEHS 3BOJIOYKEHHS T1PCHKUX TI0-
pia, sSIKe J0 TOTO K CIPHUYMHIOE MIrpallil0 PyXOMUX PEUOBUH. Y TAKHH
cII0ci0 posIIyIlieHa TipchKa II0Poaa 3a3Hae IMOCHUJIeHOI il areHTiB XIMid-
HOT0 BI/IBiTpIOBaHHH

Ximiune 6uimplosarHs — e CyKyIHICTD IIPOLECIB, AKI IPU3BOIATH
710 3MIHM XIMIYHOIO CKJIamy Ta OyJoBu IOpiA 1 MiHepasie, BHACIINOK
Y0ro BUHUKAIOTH HOBl MIHEpAaJIM, BIACYTHI B MEePBUHHUX IIOPOJAX, aje
cTablLIbHI B 30HI rimepredeady. Lliaxom soriunao mocrae sanurauss: «I1ig
BILJIMBOM SIKMX CHJI 1 AK B1IOyBAIOTHCS XIMIYHI II€PETBOPEHHS IEPBUH-
Hux MiHepasis?» Ompasy BHU3HAUMMOCS, IO TOJOBHUMH PYIIIHHHUME
YMHHUKAMH XIMIYHOI aKTHBHOCTI CTAalOTh J00pe BIIOMi ped4oBHMHU —
H50, COy, Oy (+ opramivusi KucaoTn). IX aKTHBHICTH IIOMITHO 3MIHIOETE-
Csl IPU KOJIMBAHHSIX TeMIePaTypH. Ii migBumenna ma wosHmx 10 °C
IPUCKOPIOE TIepedir XIMIYHUX peakiiit y 2 — 2,5 pasa. Ile e onmiero 3
MIPUYWH, AKA [OSICHIOE, YOMy B yMOBAaX MOMIPHOTO KJIIMaTy YKpainu Ta
baraThOX IHINMX [ep:KaB, HA TEPUTOPII SKUX TEMIEpaTypa € 3HAIHO
HIIKYOI0, aHIK HA eRBaTopl TaK CIIOBLIILHIOETHCS XIMIUHE BUBITPIOBAH-
HA. Bo,ua 3 i1 smarmicTio g0 mucorriarmii cBoix mosiexys Ha HT 1 OH- €
HA¥EeHePTrifHIIINM YHHHUKOM XIMIYHOIO BHBITPIOBAHHS 1 TOTAJBHHAM
HPUPOSHUM PO3YNHHHUKOM. Boma 3maTHa posUMHATH BCl 63 BUHSTKY
mopoau. AOCOIIOTHO HEPO3UMHHUX MIHEpAaJIlB y 30HI TiIeprexesy He ic-
Hye. Haqmuimok Boau 3aB:IU IIOCUJIIOE IIPOIECH PO3UHMHEHHS, SKe aK-
TuB13yeThbes mpu HacudeHH] Bomgu COg, 110 #0T0 MOCTIMHO I0CTAYa0Th Y
HABKOJIUIITHE CEPEIOBHUIIE TIPOITeCH JUXAHHS OPraHi3MIB Ta 1HIII IpoIie-
cu. Boma, KOHTaKTyIOUM 3 AKTUBHHMHE 10HAMH IIOBEPXHEBOIO IIApy Mi-
HepaJB, CIPUYMHIOE IX Tigparaiiio (Maiimke HEPO3UYMHHUN AHTIIPUT
CaS0O, nreperBopioerhest HA posumuawmit rime CaSOy + 2H50), 1o migsu-
IIIy€ BOJIOTICTH MOPOJIH, CIIPHUsIE PYHHYBAHHIO 10HIB TOBEPXHEBOTO MIApY
(a 50 — 60% IPOTH ITOYATKOBOTO) 301/IbIIIyE ii 006 eM.

T'idponiz miHepaJnis, 10 HPU IILOMY B1IOYBAETHCS, CIIPUSE IX PO3UU-
HEHHIO:

2C&COg + ZHQO = Ca(OH)g + Ca(HCO3)2
[Iimay:xyBaHHS cepeIoBHIIA 3a Il peakIlil CTBOPIOE 1IeasibHI IIepe-

JyMOBHU [JII BUMUBAHHSA TIIPOKApOOHATY KaJbIN0. ['IpoJsIi3 IIOCHIIIo-
eTbesa posunHeHUM y Boai COq:

K5Al;Si5016 + 2H50 + CO9 = HyAl5S1505 + K9COg + Si049-nH50;

OpPTOKJIA3 KaoJIiH TIOTAIIT omas
(Fe,Mg)ZSiO4 + HZO + COZ = Fe203-nH20 + FeCO3 + MgC03 + SiOZ-nHZO.
OJIIBIH JIAMOHIT  CHIEPUT MATHE3UT  OIIaJI
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XiMiYHEe BUBITPIOBAHHS IIOBCIKYAC IIOCTABJISAE IHIUKATUBHI I 30HA
rimeprenedy xapbonatu Ca, Mg, K, Na, Fe, Cu, uyepes 1110 peakirioo kap-
boramu3ayli BBAXKAOTh HAMXapaKTePHIIIIOW IJIs Ifiel 30HHU (B 30H1 Mar-
MaTHU3My BOHA € TepMOTUHAMIYHO 3ab0poHeH010). OCKIIbKKA B 00JIaCTIX
HOMIpPHOTO Ta XOJIOMHOTO KJaiMaTiB poadunmHHicTs COy piako 3pocrae ye-
pes SHUMKEHHS TeMIepaTypH, TO caMe TaM BiIOyBaeThCs HAMOLIBII 1H-
TEeHCHBHE BHMUBAHHSA KaJIbIo y dopmi rigpoxapbonary. Ha semmii
KyJIl 11e¥ TeoXIMIUHUH IIpoItec HabyBae KOI0CcaIbHUX MacInTabis. 30BCiM
HE BUIIQJKOBHM € II€PEeBaKaHHS TIIPOKapOOHATHO-KAJIBIIIEBUX BOI Y
piukax, Akl y Beaude3uux (0,u3bk0 560 MITH T) KIJIBKOCTIX MOCTAYAIOTH
oro mo CaitoBoro okxeany. Bee & y cybapumuux nammmadTax sHadHA
H0oro YacTuHA 3aTPUMY€EThCsI, POPMYIOUM TaM KapOOHATHI KOPU 3BITPIO-
BauHA. OKpiM HUX, SK BUIHO 3 HABEIEHUX PEAKITiH, YTBOPIOITHCSI Ta-
KOk KaoJriH Ta amopdHi opmu kpem ssakn (Si0s).

Bararo rimoreHHmx MiHepaJiB, AKlI BXOOATH 10 CKJIAAY TJINOMH-
HUX IIOPLM, MICTATH Yy CBOEMY CKJIAal €JIeMEeHTH 13 3MIHHOIO BaJIEHTHI-
ctio (S, Fe, Mn) y sarwmcuiit ¢opmi: omsia (Fe,Mg)sSiOy; asrit
CaSi03-MgSi03-FeSiOs, mipur FeSg Tormo. ¥V 30H1 rimepreHesy 3 oro
OKHMCHIOBAJILHOI OOCTAHOBKOI IIepeBasKHa OLJIBIIMICTD IIMX eJIEMEeHTIB
OKHCHIOETHCS, IO 1HIUKYETHCA 3MIHOK 3a0apBJIeHHS 13 OJIAKHTHOIO Ta
3eJIeHyBaToro (MOpPChbKi IIOPOIX ITAJIEOTEHy) B $KOBTe, KOBTOTapsye, BOX-
pucre, uepBOHO-Oype, PloJIeTOBE TOIIIO.

OKucHeHHA € HAI3BUYANHO IIONINPEHO0 PEaKINe 30HU TiIepreHeay.
Boga Tyr saBxkaM e HacHYeHO IOBITPSAM, SIK€ MICTHTDH IIPH IIHOMY IO
35 % kwucuo0. ['TmOmMHA OKCHUTeHI3aIlll KOPU BUBITPIOBAHHS CATA€ COTEHb
MeTpiB, J0 MAIPYHTOBUX BOJ BKJIOYHO, TIOBHICTIO BU3HAYAIOYNCH TTOPHC-
TICTIO Ta TPIIIHHYBATICTIO ITopia. Came TYT po3TaITOBaHUI BIIOMUIL IOSIC
aeparii, B AKOMy HaAHOLIBII 1HTEHCHBHO BIIOYBAIOTHCSI OKHCHIOBAJIbHIL
mporiecu. Ha mpukiaami sHauso mommpeHoro Midepasy miputy (FeSo)
JIETKO IIePEeKOHATHCS, 1[0 IIPU OKHUCHEHHI CyIb(IaIB, OKpIM cyabdatis (y
IIBOMY Pasi CIPYAHOKHUCJIIOTO 3aJ1134a), YTBOPIOETHCS Il ¥ CHIbHA MiHepa-
JbHA CyabpaTHA KHCIOTA, KA CTA€ IOTYKHUM YHHHUKOM XIMI4HOTO
TpaHCchOPMYBAHHS MEPBUHHUX TiPCHKUX nopm, y HMOZJAJBIIOMY BHTpA-
YalYNuCh HA PO3UYMHEHHs KapOOHATIB, CHJIIKATIB Ta IHIIHUX MiHEpaJIiB.
Born npu mpoMy 1epeTBOpIoITEC Ha CyIbATH, 1 9MM BHIIOK0 CTa€ KHC-
JIOTHICTh PO3YHHIB, THM arpeCHUBHIIE BOHU Ji0TH HA IEPBUHHI ITOPO/IH.

2FeS, + 2Ho0 + 705 = 2FeS0O,4 + 2H,S0,4 + @
12FeSQO,4 + 305 + 6H50 = 4FeySO, + 4Fe(OH)s + Q.

Cynbdar 3amiaa, Ik clIb c1a0K0i OCHOBH Ta CHJIBHOI KUCJIOTH, JIETKO
TIIPOJTI3yEThCS, YTBOPIOI0YH CyJab(aTHY KHUCJIOTY Ta JIMMOHIT — KiHIIE-
BUH TMIPOIYKT PeaKIlii B 30H1 OKUCHEHHS CYIb(MITHUX MiHEPAaJTIiB:

FGQ(SO4)3 + 6H20 = ZFB(OH)g + 3HZSO4 + Q
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3uak + @ o3Hauae, 10 HaBeOeHl peakIlii BIMOyBaWOTLCI 3 BUILICH-
HSM TEILJIOTH, TOOTO € eK30TepMIYHUMH. BenanyesHa KIJIbKICTH XIMIYHOL
eHeprii, Ky MICTSITh y c001 MiHepaJsiu, 3BLILHIOIYNUCH IIPU XIMIYHOMY
BUBITPIOBAHHI, 0[Ipa3y K BHUTPAYAEThCA HA II00YI0BY HOBUX (TillepreH-
HHUX) MIHEpaJIiB, CBOEPLIHUX IeOXIMIYHAX aKyMYyJISITOPIB €Heprii.

Biono06H0-0KUCHI08AIbHI npoyecu MaimTh OﬁOpOTHHﬁ xXapakrep 1 cy-
HPOBOAYIOTCS 3MiHaMM peaxirii CepesIoBHINA: BOHA HlILJ'Iy?I{yeTI)CH opu
BIJTHOBJIEHHI, 1, K IIEPEKOHYIOTH HaBeeH] BUIIE IIPUKJIATLN, ITIKICIIIO-
€ThbCA IIPU OKUCHEeHHI. [[1IK1CcIeHHsa IPU3BOAUTE 10 deKkapboHamua3auyli
ta BuHocy Ca, Fe'*, Cu, Mn i3 Kopu BUBITPIOBAHHS, a JIYsKHI POSUNHH,
HABITAKHW, BUHOCSTH 3 KOPY BUBITPIOBAHHS CIIOJIYKH CHJIIITIIO Ta AJIIOMIi-
mio. IIpoiec mecrimikailii 3 4acoM 3arajJbMOBYEThCSA, OCKLILKI IIICJISI BH-
HOCY OCHOB JIY?KHA peakIlis 3MIHIOEThCS Ha KUCJIY. 3aJ1i30 B 10HHIHN dop-
Ml 3JaTHUH MEePeXOoIUTH B Po3uuH y BUTJIAAL abo Fett, abo Fet*+, pote
niast yrBoperHs Fettt morpibHe nyske Kuciie CepeJoBHILe, fAKe PO
TpaILIsIEThCA B mpupoal (xiba 10 B TEPUKOHAX Jloubacy i3 cynb(blz[OHoc-
HUMN CJIB.HLIHMI/I) Yepes 1e 3a1i30 3a3BUYAN AKYMYJIIOETHCS Yy BUIJISIL
JII/IMOHlTy HpI/I IBOMY BiIOyBAeThCA MPUETHAHHS OKCUTEHY (KI/ICHIO) Ta
BOJH J10 10HIB 3aJ113a, IO CYLPOBOJUTECHA PYHHYBAHHAM RpI/ICTaJIILIHI/IX
PEIITOK THX MiHepaJIiB, Kl MICTUJIN PEKPYTOBAHMI JTISI 1IBOTO 1o Fett
(omiBin, 6ioTuT ToIo). IleBHa plq III0 3aMiHa aTOMIB OCHOB Y KPHCTAJIIU-
HUX pemrmax TAKUX MIHEPAJIB CYyIPOBOAUTHCA IX JedopMyBaHHM,
BHACJIIIOK BOHU PYAHYIOTHCA.

Hagenmenl mpuiaagy 1I0CTPYIOTH HECTAOLIBHICTD TIIIOTEHHHX MIHe-
paJiiB y 30HI rimepreHesy, ajie IIOBHICTIO MOSCHUTH LM 1HTPUYIOUNHA
deHOMEH BOHM BCe K He CIIPOMOKHI, OCKIJIBKK CcaM II0 cOOl TeHe3HC Mi-
HepaJIy JaJIeKo He 3aBKOU BH3HAYAe Moro crablibHICTL. Tak, ocamoBuit
cuneputr FeCOj 1 marmatuunwmit oiein FeSi03-MgSiO3 (Minepain aib-
TEePHATUBHOIO TIOXOKEHHS) TPAaHCROPMYIOThHCSA B 30HI TillepreHe3y O/l-
Haxoso eHepriitno. Kansrur (CaCO3) ocamoBoro (BamHak, kpeiga) 1 me-
TaMOpP(IYHOro (MapMyp) IIOXOPKEHH TAKOM ITOBOIATEH cebe IIpH Tirep-
resesl abCOJIIOTHO OJHAKOBO. lIpHIIylIeHHS PO KPHUCTAJIYHY PEIITKY
K YMHHUEK CTA0LIbHOCTI MIHEpaJIlB y 30HI TiIepreHesy 3aciyroBye Be-
JguKol yBaru. Ha#fiOlIbn cTIMKMMY BBAsKAIOTh MiHepaid KapKacHol Oy-
JI0BU (31 CKJIQJHOI BHYTPINIHBOKW CTPYKTYPOI0 3 TPUBUMIPHUX KapKa-
ciB). CTabiIbHICTD AJIIOMOCHJIIKATIB Ta CHJIIKATIB MOCJIIIOBHO 3MEHIILY-
€ThCA B TAKOMY HAIIPAMI: Jiucmodl (cionn), cmpiukosi (amdidonn), sia-
Hu1020681 (TIPOKCEHU — aBriT), ocmpiéHi (OJIBIH — HAWMEHIN CTIAKUIA
POTH BUBITPIOBAHH). KBapIl, CTPYKTYypOBAHMY Vv CYIILIIBHI KapKacu 0e3
KaTIOHIB, JEeMOHCTPYye IIPUKJIAJ] MiHepaJy, HauOlIbII CTIHKOro B 30HI
rimepreHeay (1 He JIMIE B HIll — y 30HAX MarMaTu3My Ta MeTaMopdiamy
TaKOIK). AKIIO JIFiCHO cTA0OLILHICTh MIHEPAJIIB 3aJI€KUTD Bl CTPYKTYPHU
MIHEpaJiB, TO 3aKOHOMIPHOCTI IX TiIIEPTeHHOI0 ITePeTBOPEHHST OTPUMY-
IOTh ITLJTKOM JIOT14He reoeHepretuyHe oorpyurysauus (0.€. @epcmam).
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Buxianene e cupaBenimBuM 11 100pe OPEHOBAHMX JIAHIIIAPTHUX
yMOB (I OBUIIEH] aBTOMOP(QHI TEPHUTOPIl KOPW BHUBITPIOBAHHA), O€ IILI-
IPYHTOBI Bogu He 0epyTh ydacTl B TillepreHesl, IpoTe TapaHTOBAHUM €
BUIBHUI JOCTYI KKCHIO. Y SHIJKEHHSX pesIbed)y IPOLeCH TillepreHe3y
HaOyBaTh 30BCIM 1HIIIOL CHpHMOBaHOCTi 3aJT1aHOl BILJTUBOM Hiﬂl‘pyHTO-
BUX BOJI, 30aravyeHnx HaA XIMIUHI CJIEMEHTH 3 aBTOMOP(HUX BUIIB KOPHU
BUBITPIOBAHHSA, AKI € IapareHeTHHHO II0B 'SI3aHUMU 3 T1APOMOPQHUMU
naummadgramu. IlorysxHl sasmisucti yrBopenHsa (Jiateputu) IliBmenmo-
Cxigmoi Asii perpeseHTyIoTb co00I0 caMe TaKi TiapoMopdHi YyTBOPEeHHS,
CYIPOBOIPKYBAHI AaKyMYyJIAIIAMA KapOOHATIB, XJIOPUIIB, CYJIHL(ATIB TOIIIO.

Vci HaBemeHi IPUKJIAAN — IIe IPAKTHIHO a0l0THUYHI IIPOIIECH, SKI
MOKYTH Bm6yBaT1/Ica HaBITh 32 CTEPUJILHUX YMOB, 3aiKCOBAHUX HA 1H-
XX KOCMIYHMX TijaX. ¥ 3eMHHX yMOBax IX IepeOir BigOyBaeTbCs 3
000B’SI3KOBOI0 yYACTIO KMBOI PEYOBUHH, SKA ¥ Hajae MOMy XapakrTepy
010JI0TIYHOTO BUBITPIOBAHHS.

Bionoziune susimprosarnHs — 11e Ipoliec 3MIHHN (PISUYHOr0 CTAHY IIO-
Pin 1 MiHEpAJIIB Ta IX XIMIYHOIO CKJIAMY I i€l sKMBHUX OpraHiamis (poc-
JIMH, TBapuH, Mikpo06iB). Ha 30BHI 11036aBI€HUX IIPUKMET KUTTS CKEJIAX
3aBKIV MOKHA BUSBUTH PI3HI BOJOPOCTi, GaKTepii Ta 1HIIM OpraHi3Mu,
Kl O0epyThb aKTHBHY y4YacTb y BUBITPOBAHHI ITUX HEPBUHHUX IIOPI.
Jlumauuky Ta MOX, HOCEJISIOYNCH Ha MOBEPXHI MACHMBHOIO KaMIHHSA 3
BUBEPKEHUX TIOPI, BUILIAITE IIABJIEBY KHCJIOTY, SIKA PO3UMHSE IIep-
BUHHI MIHEpaJd, CUJIbHO IIPUCKOPIOIYN IIMM BUBITPIOBAHHS Ta TOJIET-
mryrouu oro mmepe6ir. [Ipu mboMy ¢TIkl TPOTH XIMIYHOIO BUBITPIOBAHHS
MIHEpPAaJIX CTAITh 010XIMIYHO AKTUBHUMHU 1 IIOYMHAIOTH IIePETBOPIOBATH-
ca. Y mociil 3 BUPOIIYBAHHAM POCJHUH Ha ITCKY 3 T00aBKOI O10TUTY BiH
IIePeTBOPIOBABCI Ha IVIMHHUE MiHepaJs kaoJiHiT. Y mocaimax B.I. Bep-
HAJCHKOTO 3 MM CTIMKHMM IIPOTH A010THYHUX YMHHUKIB MIHEPAaJIOM BiH
JIETKO PO3KJIAAEThCS 3BUYANHUM CJIM30M, I[0 HOTO BUILISIOTH CHHBO-
3eJIeH1 BOMIOPOCTI (3 yTBOPEHHAM KOJIOITHOI CHJIIITIEBOI KMCJIOTH 1 TiApPO-
KcumiB aoMinio). [Ipukiamom axkTuBisall sKUBUMHU opraHiamamu i-
3MKO-XIMIYHHKX IIPOIIECIB € IIPOLIeC TUXAHHS, AKUI PI3KO IIABHUIIYE JIO-
raspHy KoHIeHTpario COy, a BOTOTOEMHMI MOX Ta JIMIIAWHUKYA He J1a-
I0Th BOI[i BHIIAPOBYBATHCH 3 TOBEPXHI MiHepaJsiB, YUM CHPUAITH iX Tif-
paTauu rizposidy Tomio. HaficumpHimuMy areHTaMu 010JI0TIYHOTO BH-
BlTpIOBaHHH € KUCJIOTH, YTBOPEHI1 B Pe3yJIbTATI JKUTTETIAIBLHOCTI OpTaHi-
amiB (meoprauiuai HNOj3, HNOy, HySO4, HyCO3, mosxmmeo HsPOy, op-
ramiuai CH3COOH, COOH—COOH Ta iu.). Hirpudikyoui Gaxrepii,
BUILJISIIOYY A30THY KHCJIOTY, CHPUSIOTH [IUM IIEePEeTBOPEHHI0 KapOoHATIB
HA JKUTTEBO BAMKJIWBI JIJIsI POCIMH HITpaTH (MiHEpaJId IIOpi IIPHU IEOMY
po3uMHSIOTHCS). J[1aTOMORBI BOIOPOCT] 30aTHI BUJIYYATH 3 BAKKOPO3YUMH-
HUX CHUIKATIB Ta asromocwrikarie SiOq. Boau, macuuyoumcs oprasiy-
HUMH Ta MiHepaJbHUMHU KUCJIOTAMH, CTAIOTh ATPECUBHUMU 1, IIUPKYJIIO-
Y B TPIMIMHAX TIPCHKUX TOPIT, POSUYUHSIIOTH iX, IPUCKOPIOIYU ITUM
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mepedir BUBITPIOBAHHA. POC/IMHY MIOPOKY 3aXOILTIOITD A0 1 T/Ta OioreH-
HUX €JIEMEHTIB, II[0 TAKOK € OJHHUM 13 CyTTEBHUX IIPOSBIB 010JIOTTIHOIO
(b10XiMIYHOr0) BHBITPIOBAHHSA. Y IIOHAJIBIIIOMY 3aXOILIEH] OpraHiaMamMu
MiHepaJIbHI PeYOBMHH IOBEPTAIOTHCSI B KOPY BHUBITPIOBAHHSA TA IPYHT, a
OUIBIIICTD 3 HUX IIOYHMHAITH B3aeMOIIATHA 3 MiHepasaMmu mmoponu. Mik-
poopraHiaMH Ta HpI/IMiTI/IBHi BO,HOpOCTi AKTHBHO OCAIYKYIOTH CIIOJIYKH
3aJ1i3a, MaHTaHy, RaJIbL[HO cmm_mo d)ocdpopy, cipru (cyspdypy). Poc-
JIMHYU TPOHUKAKTH KOPIHHSIM Y TPIIIMHYA IOPif, 1, POSIIUPIOIOYNCH ¥ TOB-
IIWHY, YAHATH TUCK HAa IX CTIHKM, THM CAMHM CIIPHUSIOYM CIIOYATKY iX
HOIPiOHIOBAHHIO, 4 IIOTIM — XIMIYHMM 3MIHAM.

AmpiopHO MOKHA MPHUILYCTUTH, IO KOpa BHUBITPIOBAHHS IIOBUHHA
30arauyBaTuCs IIEeBHUMHU CITEIU(IYHUMHA MIiHepaiaMu, AKl YTBOPIOIOTH-
Cs TIPH TiepreHesi. I[iﬁCHo J10 HeHMOBIPHO YCKJIa/IHEHOTO MiHepaJIori-
HOTO CKJIa/ly KOPH BI/IBlTpIOBaHHE[ BXOJATh, HOPSAL 13 3aJIMIIKAMU TIep-
BUHHUX MlHepaJIlB YHCJIEHHL MlHepaJIle HOBOYTBOPEHHS TiIicy, Kapbo-
HATIB KaJbINIO, TIAPOKCHUIIB 3a/Ii3a TA MaHTAHy, JIETKOPO3UYMHHUX CO-
e, riauH Toiro. Kopy BUBITpIOBAHHS IIOLISIOTE 34:

> BIKOM 1 XapaKTepoM 3aJIATaHHA: cydacHl (IoJIOIleHOBl), JaBHI (mo-
TOJIOIIEHOBI), BUKOIIHI ((pOCHIII30BaH1 TA HAHOBO BUBEIEH] HA IIOBEPXHIO),
IIepPeBLIKIIaIeH];

> reOXIMIUHHMM THIIOM: €JIIOBIaJIbHI (3aJIMIIKOBL), TPAH3UTHI (eJI0BI-
aJIbHO-AKyMYJIATHUBHI), aKyMYJIATABHI,

> CKJIJOM Ta CTAMIMHICTIO BUBITPIOBAHHS: YJIAMKOBI, 3aCOJI€H], TiIl-
corocHil, kKapboratui 3 CaCOs, mooMITH30BaHI, ClaJiTHI HACHYEHI Ta
HeHacuueHl, depcianaiTHi, pepuTHI (03aIi3HeH]), aJabdepuTHl, (pepasiT-
H1, amiTHI (OOKCHUTOBI).

OTre, einepeenes (8UBIMPIBAHHA) € IyHe CKIATHUM TPUPOTHUM
IIPOLIECOM €K30IMeHHOI0 IIePeTBOPEHHSA TBepAuX (MOHOJIITHHX) TIPChHKHX
mopig Ha myxXkl ocagxoBi. Ilomin BuBiTprOBaHHA Ha (Qi3uvHe, XIMIYHE,
0loJIOTIUHE € YMOBHUM, OCKLIBKHM Il IIPOLECH BiIOYBAIOTHCA IIAPAJIeILHO
1 mmocTiiHo. MeTomoIoOrYHO HeIPaBIJILHO TOBOPUTH IIPO BUBITPIOBAHHS
SIK IIPOIleC PYMHYBAHHS IIOP1M, OCKIIBKHY IIPX I[LOMY Hl Ha MHUTH He IIPH-
HUHAIOTHCA IIPOIECH HOBOYTBOPEHHS TIIIEPreHHUX MIHEepaJIiB, CIIPSIMO-
BaHUX Ha (POpPMYBaHHSA TA PO3BUTOK POMIOYOCTI IPYHTIB, a 3arajioM —
Glocepmn.

[IpupoaHa peasibHICTD € HANCKJIIAIHIIIOW 3 OyIb-AKUX CXEM, a TOMY B
JaHAIAadTaX TPAIJISIOTHCA PI3SHOMAHITHI 3MIIIAaH1 KOPY BUBITPIOBAHHSI,
y TOMY YHCJIl ¥ BUIALIEH] 32 TUIIOMOPQHUMY (ITepeBasKaAI0YNMU) TITHHIC-
TuMu MiHepasiamu (1J1JI1TOB1, MOHTMOPHUJIOHITOB1, KAOJIIHITOBI, T100CHTO-
Bl), IPUCYTHICTh AKUX BiI00Opaskye CTamMMHICTh BTOPUHHOTO (CYTO Tilep-
TeHHOr0) MiHepaJioyTBopeHHs. [Ipy BUBITpIOBAHHI YTBOPIOETHCS 0CAI0BA
IOPOJIa — EJIIOBIM.
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2.3. I'pyHTOTBOpPHI Nnopoau

I pyHTOTBOPHI HOPOAM 3aBIKIM IPEICTABIICH] IPUIOBEPXHEBIMH 0Ca-
JOBUMH YETBEPTUHHHMHU BIIKJIAJAMHU, SKI JIETKO BRJIATAITHCI B TaKi
JIITOTE€HETUYH] PSIIH:

Tlineprennuii pajg (3aIUIIKOBI KOPY BUBITPIOBAHHS)

EmoBiit (¢) — Kuciaux 1 ocHOBHHX ed)y3UBIB Ta 1HTPY3UBIB, KOHTJIO-
MeparTiB, IIICKOBUKIB, CJAHINB (JIyIaKiB), KpeHIsaHO-MepreJIbHUX IIOPIT,
BaIHAKIB, KBAPILIXATIB TOIIO.

CxustoBuit psan

a) epasimauliini 810KAa0U (3CY8U, CNOB3AHHS):

Koumrosiit (¢) — o0BasibHHI (IepyIIiiil), OCUIIHUIN (IUCIIepclii), 3CyB-
HUM (Iesarciin), comIoRIIAHTN (MedIIroKITiH);

0) epasimauyiliHo-aK8aibHl 810KAA0U (BMUBAHHSL):

JemoBiii (d) — JsecomomiOHMI, I'yMyCOBAaHMM, 3MIIIAHNMA, T1IPOMOP-
dHMA, ragoMopdHMIIA.

AxBanbHuil pang

Daresianvri 6i0K1A0U

a) MUMHACOBUX PYCTI08UX NOTNOKIE!

CenboBuii KoMILIekc mmopif (sel).

[IposroBiit (p) — JecomomiOHMA, TAPOMOPQIYHII, raJIOMOPQHIIA;

0) nocmilinux pycsi08ux NOMOKIE:

AmoBiit (@) — cydacHuil piBHUHHNI (PYCJIOBHH, 3aIlJIABHUMI, CTAPHU-
YHUHN) 1 TIPCHKUM; MaBHIN (PYCJIOBUI TOIIIO);

B) 03epHI 8I0KIA0U:

Jlimamunawnit Komiuiexc ([) — mIpicHOBOIHI, TATOMOPQHI.

Topdorernuuit komiuTeke (m) — Topd HUSUHHUM, BEPXOBUH, IIepexi-
OHUA (eBTPOQHMNM, AJIKAJNTPOQHMMA, OJIrOTPO(QHMIA, Me30TPOoPHMMA): He-
PEB’SHUCTHM, TPaB STHUM, MOXOBHM TOIIIO.

Camporesns;

) PoHMaHAIbHI BIOKIAOU:

Tydu (ft) — xpem’ssHuCTI (PeiidepuTH), BATHAKOBI (TPABEPTHHI);

II) KOHMUHEHMAJIbHO-MOPCbKL 810KIA0U.

Komnanexc @idxkniadie:

[IeJIBTOBI, JIATYHHO-JIMMAHHI, JIOHHO-0eperosl, MJIAKHI TOIIO.

Tnamianeamin pan

a) J160008UK081 (21AUIAIbHL) 8IOKIA0U:

Mopena (gl) — ocHoBHA, KpaiioBa, PYMJIIHOBA, IIePEBIIKIIANEHA;

0) 800H0-1b0008UK08I (AKBALNAUIANIDHL) 8IOKIAOU.:

JIbomoBUKOBO-piUKOBUET ((pirIoBilOT IAIIaIbHUM) KoMILieke (fgl) —
BHYTPINIHBOJIBOJOBUKOBI: KaMOBlI Ta O030Bl; IIepeIIbOJOBUKOBI (IIepu-
IVIAINAJIBHI):  3aHOPOBl MICKM Ta IIOKPHBHI CYIJIMHKH, O3€pPHO-
JIbOJOBHUKOB] (JIIMHOTJIAINIAJIBHI): CTPIYKOBl («JIEHTOYHBIE») TIJIMHH Ta
CYIIICKH.

Mopenu mopcbKl, aficOeprosl BIAKJIAIM.
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EosoBuii (BiTpoBuii) pan

a) nepghauilini 8i0xaou,

ITicku eomnosi (eol);

0) cynepghriauiiini 8ioKkaou:

Jlecu eos1oB1, IO 1 Ty(oM BYJIKAHIYUHI, IHMMOPITH.

Bynakaumorenuui pasg

a) NIPOKNACMUYHT 8I0OKIA0U,

0) xemo8yiKaAHIUHI ((POHMAHAIbHL) 810KIAOU.:

leiizepuTn, TpaBepTUHM.

Ionirenernunuit psay

a) 8i0Kk1a0u npobaemamuyuroi 2enesu (pr):

Jlecu 1 necomoiOH1 CYTIIMHKN (anmeBpuTn).

HeL[OJHTI/I (fs): — BUKOITHI ILJTIOIEH- HJIeI/ICTOU,eHOBl rpyuTH (4opHO3e-
MOMOT10H], I‘mporanoreHHl opraHoreHm depasiTai Tomo)

0) 6i0Kk1a0U nosliceHemUYHL Monoepanyﬂomempurmz

[nuun (mesity) — mepBUHHI (€/I0BIAJIBHI) Ta IIepeBlIKIameH] (Mop-
CBKl, JIAT'YHHI, IeJIbTOBI, JIbOJOBUKOB1, BOIHO-JIHOJJOBUKOBI, 03€PHI, aJI0-
BlaJIbHI, IeJII0BIAJIbHI, IPOJIOBIAIbHIL).

ITickm (mcamit) — MOPCBHEI, 03€pHIi, PIYKOBI, BOJHO-JIEOJIOBUKOBI,
€0JIOB1, BYJIKAHIYHI; 34 CKJIQJIOM — MOHOMIHepaJIbHI (KBapIIOBl, TJIAyKO-
HITOBI, CJIIOWCT] TOIO) TA IOJIMiHepasabHl (ApK0O30BI — TipChbKi, rpay-
BaKU — TE€OCHMHKJIIHAJbBHI); 32 CTATypOl0 — OPTIITEHHOBI, OPT3aH/IORI,
ceB0di0poBi, poCHII30BaAH] TOIIIO;

B) 810K1A0U NOJI2eHeMUYHI 6a2amoYUIeHHL:

JlBouJIeHH] ITIOPOIM — eJII0BO-IEJIIOBIH; ITICOK Ha CYIVIMHKAX y MeKax
1 M; CyIVIMHOK Ha IIiCKax y MeskaxX 1 M; CyrJIMHOK Ha TJIMOMHI Ol/IbIine
HIK 1 M; CyTJIMHOK Ha MHiCKY O1J1bIle Big 1 M ToII.

TpuuwieHHi mopogu — eJIIOBO-HEJOBIM Ha Ie0eHl, IIIICTEIEHOI0
IIUIEHOKI IOPOJI0I0; CYIICOK HA ITICKAX, IIJCTeJIEHUX CYrJIMHKAMHU B Me-
skax 1 M; CYITCOK Ha IVIMHI, SKa IIJICTHJIAETHCI IIICKaMU y Mekax 1 M;
CYTJIMHOK Ha ITICKaX y Meskax 1 M.

Bararousensi mopomu;

T) 8I0KIQ0U CYMIWEHOL 2eHe3U:

EsmoBiii-memoBiil, OeI0BIA-IIPOJIOBIHN, IEeJII0BIM-aJI0BINA, IIPOJIIOBIHI-
AJIIOBIHM, COJIIIOKIIAHNNA IeJII0BlM, €0JIOBUM IeJII0BIM, O3E€PHHH AaJIIo-
Bll, apUIHUN KOMILIEKC IIOPII.

TexuHoreHuui paxg

a) nepepemiweri nalouer-naeiicmouerosl ma 0iabu 0a8Hi NOPoow:

CyrimmHKM — J1ecornoi0H1, YepBOHO-0ypl, 3aCOJIEH] TOIIIO.

['mueam — yepBOHO-0ypl, 3eJIeH] COJIEHOCHI, IMLJIBHI, MEPreJIrCTi, ITi-
IIAH1, YOPHI IMPUTOHOCH] (CJIAHITIOBATI).

[TickoBMEKM — IJIayKOHITOBI, CJIIOIUCTI TOIIO.

Cuoanri — dochoprUTOHOCH] TOIITO.

Kpetinsiro-mepresucti Ta 1HIN CHITLHOKAPOOHATHI ITOPOJIH.

Ksapiuru — 3asisueri Ta im.
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Ilicku maBHI — KBapIIOBI, OJITOMIKTOBI, apKO30B1 Ta 1HIIII;

0) anmponomexnoeerul cybcmpamu:

XBocTu QuroTalrii — BYTLJLISA, MAPTaHIIEBUX, 3a/13HAX Ta 1HIIUX PYI.

PYHTH THOIIOTJINOJIEHb — MOPCBHK1, 03€pHI, PpIYKOBI TOIIIO.

BynisesbHi Ta 1HII 3AJTHIIKH.

Eniwesiii — 11 IpOOyKTH BUBITPIOBAHHSA, K1 3aJIMIINAJINCI HA MICII
CBOTO YTBOpPEHHS. BiH € pooHaYaIbHUKOM YCIX 1HIITUX 0CAI0BHX (Y TOMY
upcIIi ¥ IPYHTOTBOPHHUX) mopin. EimoBiil ckIagaeTsesa 3 MyXKHUX, He Ia-
pyBaTHX 1 He BiJICOPTOBAHUX BIIKIAIB. Moro xapakrepuaye ImoCcTyIIOBHUH
mepexin m0 KopiHHuX mopin. OCHOBY e€JIIOBII0 CTAHOBJIATH HAMOLJIBII
CTIMKI MiHepaJu — KBapll, OPTOKJIA3, aJab0iT, MyCKOBiT Tomro. Omuaouac-
HO eJIIOBI# MICTUTH BTOPUHHI TJIMHHI MiHepasu. ['eorpadivro eToBii dK
IPYHTOTBOPHHUK HAJIEKUTH [0 TIPCBKUX Ta MOMIOHWUX [0 HHUX PErioHIB
(FlpCbRI/IH Kpum, Kapoaru, Joubac, VKIII), ne Buxogsars Ha LIOBEPXHIO
MIJTBHI TTOPOJIH. Hemeo IPYHTOTBOPHUKOM BHCTYIIAE TAKOXK eJTIOBIH
BAITHSAKIB, OIOK, MepreJiB, TJIMH, TJIMHUCTUX CJIAHITB, ITICKOBHUKIB Ta
IHIITAX 0CAJOBHX MOPiM JOYETBEPTUHHOIO BIKY, SIKl BUXOIATH HA IIOBEp-
XHIO B PI3HUX perioHax (IepeBaskHO HA BHCOYMHAX Y3IOBIK IIpaBobepe-
SKHUX KPYTOCXUJIIB PIYKOBUX JTOJIHH).

Haspawni mopoau 3aB:#au HecyTh y ¢001 BIIOMTOK T€0JIOTIYHOIO MUHY-
JIOT0, IIepeayciM III3HbOKANHO30MCHLKOro (ILIIOIEH-ILJIeHACTOIEHOBOTIO),
IPYHTOJIITOTeHEe3Y, AKUM y TAKKUH CIT0ci0 BILTMBAE 1 Ha Iepedir cydacHoro
(TOJIOLIEHOBOI0) IPYHTOTBOPEHHS, BIK sIKOro He mepesurrye 10 — 11 Tuc.
poxkis. 1lei BILJIMB JIETKO CIIOCTEPIraTH B YMOBAaX CXMJIOBUX JIAHIIIARTIB,
e epOo3ifHO-IeHyJAIINHIMHA IIPOIIeCAMU BUBOIATHCS HA IIOBEPXHIO
OPAKTHUYHO BCl XpoHOCTpaTUTpadidHl TOPU3OHTH — UYEPBOHO-OYpO-
KOJIIPHI Ta JIECOBI MOPOAM 3 BUKOIHUMM IPYHTAMHU Ta IMIPOAYKTAMH iX
nesoBlaabHOI mmepepobku B Jlicocremy ta Crelry, MopeHU Ta (PJIIOBIOT-
nsamaibHl Biggaagu — B Ilosticel, mopogu Tpiacy Ta ropu B pationi Ka-
HIBCBKUX IJIAIIIOQUCJIOKAIIIM, eJIIOBIM JaBHIX BAIIHAKIB — y ropax Kpm-
My, TAKHUA CAMHU eJII0BIH IMCKOBUKIB 1 ynakiB — y Kapmarax. I{o mpo-
ro MPUYETHA T'eOTeKTOHIKA YKpAiHU 3 il BEeJIUKHUMH T'e0CTPYKTYpaMU —
CxigHoeBpomeiichka miaTdopMa Ta AJIBIIIHACHKA CKJIAmTJacTa 00J1acThb.
ILrardopma — 11e sKoOpcTKa, ci1abo pyxoMa TEKTOHIYHA CTPYKTypa, YTBO-
peHa Ha MICI JOKeMOpPIHAChKOr0 3ITKHEHHS JIITOChepHUX ILJINT. ¥ CBOIHX
HUKHIN YacTUHI BOHA CKJIAJEHA JaBHIMH OQIOJIITOBUMHU KPUCTAIIYHU-
My mopogamu Bikom Big 1,0 mo 3,5 muipd pokiB (rpaniTH, THedcu, basa-
JIBTH, RpI/ICTaJH‘{Hl cnaHLu) [ePeKPUTUMHE 3BEPXy HAIIapyBaHHSIM 0Ca-
JIOBUX TIOPia pi3HOi rpy61/13H1/1 (Tickw, TiCKOBUKM, BATTHAKM). ['e0CHHKITI-
HaJIbHA 00JIACT € TEePUTOPIEI0 IPOSIBY MOJIOAUX (Me30- KaI/IHOSOI/ICI:RI/IX)
IHTEHCUBHUX TEKTOHIYHMX PYXiB, 3aBOAKNA SKMM KPUCTAIIYHAN QyHIa-
MEHT, Ha BIIMIHY BiJ IJIAT(POPMOBUX CTPYKTYD, 3aHYPIOETHC B i1 Meskax
Ha 3HauvHy mmouHy. TyT riamboKl HPOTHMHU YEPryTbCSa 3 MITHATTAM
3eMHOI KopH, CKJameHol OaratokiiomerpoBumu (15 — 20 M) ToBIIAMM
oca0BUX mopia. [HTeHCHBHI CKIa4acTi Ta PO3SPUBHI MOPYIIEHHS IX ITi-
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JTIICHOCT1 CB1TYATh PO AKTUBHY T'e0HHAMIUHY (B TOMY YMCJIl ByJIKaHIY-
HY) MAJIBHICTD Y IIAX MICIAX, CIPUYUHEHY CYYaCHUM JIITOCPEepHUM po-
TOTEHE30M.

leocTpyxTypHI 0cO0IBOCTI TEPpHUTOPIl Y KpalHU 3yMOBJIEH] PO3JIOMHO-
0JIOKOBOIO TEKTOHIKOI 3eMHOI kopu. KoamBanbmi PYXI PO34IeHYBAJIH
L1}0 TepI/ITopHO Ha OKpeMi OJIOKH, BHACJIIIOK YOT0 B 3eMHIH Icop1 BUHUKJIA
Pi3HI 3a po3MipaMu Ta HAIPSIMKOM TJIMOOKI PO3JIOMH, K1 IIPU3BEIH 0
o)OpMIIEHHSI caMe TaKOl MeOCTPYKTYPH. Y IIOJAJIBIIOMY BIIOYJIHICS JTH-
depenrmiariss oxkpeMux OJIOKIB 1 (POPMYBaHHS TAKHUX CTPYKTYPHO-
TeHETUYHUX TJISHOK JriTtocepr: Ha CXITHOEBPOIENChKIM 11aTgopmi —
Vrpaiucernit xpucramivaui mut (YKII), Boauno-IToginscbka mimra,
Jminposesro-Jonensra sanaguaa (JIJ3), Joxenbra criaagdacra CIIo-
pyna, B AJBINMCHKIN TeOCHMHKJIIHAIBHIN obsacti — Kapmarcexa Ta
Kpumcbra crmamuacti cucremu 1 Cridepra miaardgopma. CBoepimHomo €
Te0CTPYKTYpa HpuqopHOMopcmcm 3amaIuHU, SKa HAKJIAIacsd Ha JaBHIO
CxiguoeBporeticbky 1 mostony CridebKy 1iaTdopmu B 30HI iX 3ujIeHy-
BaHHA. 3a mexxkavu Ykpainu JIJ[3 mepexonutsk y BopoHesbkuil kpucra-
muanit macus (BKM).

Tepacosi piBHI Ha JIIBOOEpE: KKl PIYKOBUX TOJHH YKpainu B 30H1 JIi-
cocremnry Ta Crelry, a TAaKOK IJIAKOPOB1 BOJOM1IBHI TEPUTOPil BKPUTI CYy-
IMUITBHUM ILJTAIEeM 3 JiecoBHX mopin (65 % Tepuropii Yrpainm). Jlecosi
HOPOJY TIOMUJISIOTh HA THUIIOB1 (€0JIOBI) JieCH Ta JIECOMOiOHI CYTJIMHKH,
SIK1 pa3oM 3 aJyrioBieM (PIYKOBI BIAKJIAAM) 1 eI0BieEM (BIIKIAANA CXUJIIIB)
BXOOATH 10 CKJIAAy JiecoBol dopMairii. 3rigHo 3 KPHUTEPIAMH IPYHTO-
3HABCTBA MI¥K THUIIOBMMH JIECAMHU TA JIECOIOMIOHNMY CYTJIMHKAMY HeMae
1croTHOI BimmiauocTi. JIecoBl mopoau 3 iX IIPOCAIHICTIO BKpPail HECIIPHI-
TJUB1 J1s1 Oy TIBEJILHUKIB 1 T1IIpOMesiopaTopiB, ajle BOHU € HAUCIIPUIT-
JIUBIIIIUMA MAaTEPUHCHKUMH IIOPOJAMHU JJIsT IPYHTOTBOPEHHS, IO Mif-
TBEPIKYIOTh chOPMOBAHI HA JIecaX YOPHO3EMHU — HAWPOIIOUIIIN I'PYHTH
mwragetu. OKpiM CIPUATINBOI TEKCTYPH, TPaHyJoMeTpll Ta MiHepaJIoril
JIeCIB IPYHTOTBOPEHHIO CIIPHUsE BEJIHKA KLUJIBKICTh KAJbBIMI0 B X Kap0o-
HATHHUX IOPOJAaX, SK He TUBHO HeHACHYEHMX KaJILIIIEM y CBOIM TVIMHHIN
vactuHl (napadokc Coxo108cbKk020).

I'pyrTH, chopmoBaHi Ha jlecax 3a PiSHHUX GIOKJIIMATHIHHUX YMOB, Bij-
PISHAITHECA M c0000 OLIBIN IIOMITHO, HI%K HA IIICKAX, BAIHIKAX,
Kpeiial, Mepressax, eaoBll BUBEPIKEHUX ITOPI, AK1 YMHATH ITeTPOreHHUHN
raJbMYIOUNH BILIMB Ha IpyHTOTBOpeHHs. CamMe Ha J1ecOBUX IIOpoaax 3a-
OYATKYBABCS TOM CITEKTP SICKPABO BHPAMKEHNX 30HAJILHUX IPYHTIB, II0-
mupenux y mesxax CxiguHoeBporeiicbkol (PycbKo-YEKpaiHChKOI) pIBHUHM,
SIKl TIOCTYTYBAJIU CIPUATINUBUM 00 €KTOM [JIs CTBOPEHHS HAYKH IIPO
rpyatu. BogHo-(isudHl BJIaCTHBOCTI JieciB (MIKpoarperoBaHICTh, IIMHA-
PYBATICTH TOIIO) yCHAOKOBYIOTHCA dopHO3eMamu. JJIa pomrouocTi BOHHA
MAIOTh He MEHII BeJINKe 3HAUYEHH, HIK BICOKA Tpod)HiCTb 1 CHpI/IHTJII/IBi
dismko-xiMiuni BacTuBoctl JeciB. Ile came CTOCYETECS Clp03eM1B cchop-
MOBAHUX HA Jiecax y CYyXMX IIyCTEJIbHUX CTelax 1 HAIIBIIYCTEeJISIX CyO-
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TPOIIIYHOTO II0SICY, JIe JOBT1 CyXi HEepiogu IIepepUBAOTHCA KOPOTKOYAC-
HuM 3BoJIosKeHHsaM. CiposeMu Maiizke IIOBHICTIO 3alI03UYYIOTh Y JIeCiB ix
3a0apBJIeHHS, IIIAPYBATICTb, MIKPOATrperoBaHiCTh, BUCOKY KapOoHaT-
HICTh Ta 1HIM HaWBaskausinm BjiaactuBoctl. [Ipu dopmyBaHHI Ha Jecax
omin3osieHux IpyHTIB JlicocTemy IIl IIOPOAM CBOEK KAPOOHATHICTIO IIPO-
THIIIOTH IPOSABAM IIIA30JIMCTOrO IIPOLIECY, Yepes IO ITJ JIMCTIHUMM JIi-
camu B Jlicocremnmy yTBOPIOIOTHCS He IePHOBO-IIA30JIHCTI, 4 BCHOIO JIHIIIE
OMIi30JIeH] IPYHTH. Y pasdl BKJIOUYEHHS [IUX IPYHTIB J0 CLIBCHKOIOCIIO-
JapCHKOT0 BUKOPUCTAHHS BOHHU JIETKO HAOYBAIOTh 03HAK YOPHO3EMIB 34
Tak 3BaHOI peepadayii (SKIMO YMOBHO BBAYKATH IIOIIEPEHE OII30JII0-
BaHH{ IIUX IPYHTIB X Ierpajamien).

Ani06iii HATERUTD JI0 TIOPIZL JIECOBOI T YEePBOHO- 6yp01<0311pH01 dop-
mairiii. CBoero 0yI0BOI0 Ta BJIACTUBOCTSMHU BIH TICHO ITOB’SI3AHHUM 3 PO3-
BUTKOM PIYKOBHUX JOJIMH, 3aIlJIaB 1 JeJIbT, a OTJKe, € a30HAJBHUM YTBO-
PEeHHAIM, HAKOIUIYBAHUM y MeKaxX 3aIljiaB pas3oM 3 (POPMYBaHHAM ITUX
HaWHMKYNX Y JOJIMHI TIICOMETPUIHUX PIBHIB (JIYUYHUX Tepac). 3ailiaB-
HI IPYHTH HA BIOMIHY BiJ 1HIIHUX I'PYHTIB (DOPMYIOTHCS OJHOYACHO 3 MAa-
TEePUHCHKHUMH IIOPOJIAaMH, Kl B 3aIlJTaBAX YTBOPIOIOTHCS BHACJIIOK aJIIO-
BlaJIBHHX IIPOLECIB. 3a TPOQIUHKM 0araTCTBOM Ta 3BOJIOKEHHAM IIi IPy-
HTH Habarato IIePEBULIYIOTH Y0PHO3EMHU.

Bidknadu cxunie 1 THMYACOBHX IOTOKIB IIPEJCTABJIEHL 0e/i08ieM 1
nposntogiem. JleHynaiiss CXUJIiB CTPYMKAMHE JOIIOBUX 1 TAJIMX BOJ, HaM-
OLIBIN BUpaskeHa B YMOBAX PIBHUHHOIO Peibed)y 3 HEBUCOKMMU CXHJIA-
MM, K1 30MparnTh HEBEJIMKY KLJIBKICTH BOOM, IO CTIKAE 3 PIBHOMIPHOIO
IIBUIKICTIO Y BUIVISAl TOHKOI CYIILJIBHOI ILIIBKM, a00 K I'YCTOI CITKKM Ma-
JIEHBKUX CTPYMKIB. Bl miIOINBY CXHIIY, e IIBUIKICTh CTPYMKIB CITO-
BLIIBHIOETHCS, Y KAJIAMYTHIH BOl IIOYMHAE OCAKYBATUCS APi0HO3EM, AK
IpaBuUJIo0, TYMYyCOBaHUI, 310pauuii 3 yciel Bomo3oipHoi mromm. Ile 1 € Toit
mesoBli (Big Jiat. deluvio — 3MHBAIO), SKUM BKPUBAE HUKHIO TPETHUHY
CXHJIIB Ta IX IIIOIIBH CBOEPLIHUMHU ILIelidaMu, IPU3BOLIYHN 10 BUIIO-
JIOKYBAHHS pesibedy, OCKLIbKM APIOHO3eM 31 CXUJIIB IIOCTYIIOBO 3MIIILY-
eTbesa BHM3. Ha mesmoBii hopMyIOTECS BUCOKOPOIIOYl IPYHTH 3 TJIMOOKUM
CyMyCOBaHUM mpodisemM JIydHO-4OpHO3eMHOro rabirycy. UYu He €IHHOIO
#ioro Ba1010 1 cpopMOBaHUX HA HHEOMY rpyHTlB € IX PyXOMIiCTh.

3asHaueHe XapaKTepHaye JININe PIBHOMIPDHHUM ILIONMIMHHUN 3MUB,
SAKWHA MOXKe BIAOyBaTHCS HA PIBHUX CXHJIAX. Y peaIbHUX OaJIOUHMX
naHamadTrax Ha JHI 0aJI0K YHACIIIOK aKyMYJIALl aKTUBHO POPMYETHCS
KOHYC 8UHOCY: HAKJIAOAETHCSI HA JTHO OAJIKH, a BEpPIIHUHOI 3aXOIUTh Yy
apyry. ¥ KJIACHIHOMY BUTJISIl BeJINYE3H1 KOHYCH BHHOCY yTBOPIOIOTHCSH
Ol l'Il,I[OIJ_IBI/I I‘lpCLKI/IX xpe6TlB Oco0rBO BeJIMK] 3a po3MipoM (0 Ki-
JIBKOX JECATKIB K1JIOMETPIB y IIOIIEPEUHUKY) KOHYCH BUHOCY (cyxi desiw-
mu) POPMYIOTHCA B ApHIHUX yYMOBAX MEPEAripCbKUX IIyCTeJb, Je IX
Brepmre Bumiaus A.Il [lasmoB mim Ha3BO0 nposiogiiti. 3MeHIIEHI B
Macirrabax TUpJIOBl aKyMYJIAINl KOHYCIB BUHOCY, IIIMPOKO PECTABIIEH]
Ha mul 6anok y Jlicocrermy Ykpaium Ta iHIMUX KpaiH, BOHU PAKTUYHO €
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TAKOMK NPOoJI0sieMm. 3aKOHOMIPHOCTI PO3MOMLIY B HBOMY MeXaHIUHUX
eJIEMEeHTIB HAraayoTh Je/JOBIAJIbHUN IIeHd, ajle CKJIAL IeJIOBII0 €
3HAYHO TOHIIUM. ¥ IJIOMY KUIBKICTH MaTeplasly, SKHi IIepecyBaeThesd 1
BIIKJIQIAETHCA JeJTIOBIAJIBHUMU 1 TAJVMU BOJAMU, € BEJIMYE3HOI0, MOK-
JIMBO, HABITH OLJIBIIOI0 34 KLIBKICTH AJIOBIAJIBHHUX 0CAIKIB. 3a CydacHHU-
MU VABJIEHHSIMH KOHYCH BHHOCY PIYOK 1 THMYACOBHX IIOTOKIB chopMO-
BAHO PI3HMMU THIIAMHU BIIKJIAIIB, a Ile 0araTto B YoMy MOmu(IKye IpyH-
TOTeHEe3 Ha TAKUX OPOIax.

2.4. N'paHynomMeTpUYHNM CKNag I'PYHTIB i nopig

Teepmodasui ImpogykTH IPYHTOTEHe3y € IIOJII,Z[I/ICHepCHI/IMI/I TOOTO
CKIIAJAIOTHCS 3 PI3ZHUX 34 POo3MipoM 1 OPMOI0 YACTHHOK — IIICKY, Iy,
Mysy. ¥ OeSKHX CIelu(IUHNX, HAIPHUKJIAL, TPChKMUX, TUIIAX IPYHTIB
TAKHMHU YACTHHKAMU MOKYTH OyTH JOCUTH BEJIMKI yJIaMKH IOPif 1 Iep-
BUHHHMX MIHEpaJIB, ajie B IepeBasKHOI OLJIBIIOCTI IPYHTIB TBepal gasu
perpe3eHTye co000 CyMIIll APlOHO3EMUCTHUX YACTHHOK PI3ZHOI0 PO3MIPY,
Ha3BaHUX MexaHiuHumu enemermanmi. IlomibH1 3a posmipaMu 1 Bjac-
THBOCTAMHU €JIEMEHTH 00 €eOHYIOTh y Mexaniuri ppaxyii. Y BLIbBHOMY
CTaHl MeXaHIYHl eJIeMeHTH I1epe0yBaoTh IIPAKTUYHO JIUIIE B ITICKAX, a B
OLIBIIIOCT] TPYHTIB BOHH 3’€THAHI B CTPYKTYPHI arperaTtu, pi3Hi 3a BeJIu-
4rHOI0, OpMOI0, MIITHICTIO. Bestmkl arperatu MosKHa 3pyHHYBATH MeXa-
HIYHAM CII0CO00M ab0 po3MOUYyBaHHAM y Boxi. Ale B MIKpoarperarax
meHIre Big 0,25 MM OKpeMl YaCTOUYKH YTPHUMYIOTBCS JIOCUTH miteo. Jisa
iX meaarperairii 3aCTOCOBYIOTH cnemaany xnvany 00poOKy, AKa mae
3MOTy BUSHAYUTH KLJIBKICTh MEXAHIYHNX eJIeMEHTIB y IPYHTI B X0l Me-
XaHIYHOTO, 1HAKIIEe I'PAHYJIOMETPUYHOr0 (IpaHyja — 3epHO, I'PYI0YKa,
MeXaHIYHUHA eJIeMeHT) aHaJI3y.

Joxmamuy xaacudikamio MexaHiuHnx esemeHTiB B.P. Birbsamca
(1893 p.) ymocrkouasus (1942 p.) H.A. Kaunnceruii (tadmn. 2.1).

Tabnuuys 2.1. Knacudikanis mexanivHux gppakmiii rpyHTy, MM
(3a H.A. Kaunsacerum)

TTmmn:
. _ KpymHUH (Minasmnii) 0,05 -0,01
Kasinss >3@2-3) cepeHii 0,01 - 0,001
IPIOHMHI 0,001 — 0,005
My (riuHAa + rymyc):
I'pasiit 3-1 rpyouit <0,001
TOHKUN 0,0005 — 0,001
ITicox:
KPYITHUN 1-0,5 .
cepemHii 0,5-0,25 Koot <0,0001
piOHMA 0,25 - 0,05

CxesleTHA YacTUHA IPYHTY IIpeJICTaBIeHa JaCTKAMM OlIpII AK 1 MM y
mamMerpl (JacTUHKK MeHIIe Bif 1 MM Has3uBaloTh ApiOHo3eMoMm). ['pa-
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BIHO-KAM AHHCTA YACTHHA, IIICOK, IWJI 1 MyJI JysKe BiApi3HAIOTHCA MIXK
c00010 MiHepaJIOTIYHUM CKJIag0M. KaMeH] CKRIagaoThCA 3 OKPEMUX yJIaM-
KIB OPTOKJIa3y, aJb0ITy, AHOPTUTY, CJIIOJ TA 1HIINX IIEPBUHHUX MiHepa-
J1B. 3MEeHIIIeHHA PO3MIPiB MIHEepaJIbHUX YACTUHOK JI0 IMIMAaHOol Ta MHIy-
BaTOI PO3MIPHOCTI CYIIPOBOAUTELCS 30LIBIIEHHSM BMICTY B HHUX KBapILy.
My e cymimnnmo riImHHIX MiHepaJIiB TLIPOCITION, JII/IMOHiTy, MMPOJIIO3HU-
Ty, HCHJIOMEJIAHY, rmpoaermTy, BAIIHA, ONAJIOBUX Ta IHINHX 30arauve-
HUX OlOreHHHMU eJIeMeHTaMH MiHepasiiB. lle yplsHoMaHITHIOE XIMI3M
OKpeMUX MeXaHIUHUX cbpam_m/l y TOMY CAMOMY I'PYHTI.

Jlami Ta6m. 2.2 1 2.3 3ac131m1y10TL mo gpaxmi gpibHO3EMY 36ara‘{y
OThCcs crosiykamu miBTOpaokcumie (RoO3= Fe 03+ Al;O3) Ta iHmUX,
mepenyciM 010(plIBPHNX, €JIEMEHTIB, Kl CTAHOBJIATH TPOQIYHY OCHOBY
MIHEpPaJIbHOTO JKUBJIEHHS POCJWH. EKOJOTIYHO 3HAKOBOIO TYT € Ta 00-
CTaBWHA, IO B JIpiOHMX (PPaKINAX ITl CIOJYKH IepedyBaoTh y dopmi,
JocTymHIH (OL/IBIIT PO3YMHHIHN TOIIO) IJIS POCIIHH.

Tabruys 2.2. XiMidHU#A CKJIax OKpEeMHUX MeXaHiYHUX parmii, %

Opaxrii COy Si0, Ry04 CaO MgO P,05
0,25-10,01 3,12 77,42 10,68 4,81 1,01 0,11
0,01 - 0,005 5,29 62,21 17,34 7,65 2,03 0,23
<0,001 10,11 38,98 24,85 14,09 5,10 0,32

Tabnuys 2.8. XiMiuyHU# CKJIA] Pi3HUX I'PYHTIB, %

TpysT C SiOq R,04 MgO Py05 K,0
YopHozem 4,80 63,20 17,47 — 0,218
B 1.4. <0,001 7,09 42,78 25,98 — 0,404
CBiTJI0-Cipuil OITA30JIeHUI — 81,67 12,08 1,22 0,16 1,85
B 1.4. 0,05 - 0,01 — 85,91 8,37 0,57 crian 1,44
B T.4. <0,001 — 59,86 31,37 4,03 0,44 2,36

y HODMQJIDHUX (30HANMBHUX) IPYHTAX 3a3BUYAN YITKO BUILISIOTH TPHU
d)pam_m HiNaHy, TUJIYBATY, MyJIyBaTy. Yersepra (Kam'sumcTa) ppak-
Ljisl IPUCYTHS JIUIIE B IPYHTAX, T BMICT YaCTOYOK OLIBIMUX 34 2 — 3 MM
mepesumtye 0,5 %. Ix mominsors Ha ciaGro- (0,5 — 5,0 %), cepeqHbO-
(5—-10 %), cunbHO KaM auucTi (> 10 %, HACTKOBO 8 %). Bame:xkHO BiI Xa-
paKTepy CKeJIeTy IIi IPYHTH MOKYTh OyTH KaM SHUCTUMH, BAJIYyHHUMHU Ta
raJIeYHUKOBUMU (PIHHAKOBUMM).

Hassani dpaxini xapakTepusyoTbes He JIUIIE PI3HOI MIHEepaJsIoriern
Ta XIMI3MOM, a i1 dpiamco MeXaHIYHUMHU BJIACTUBOCTIMHU.

I paezu Ta KaMeHl XapaKTEePHU3YIOTHCA BEJIUKOK (HpOBaJ'IBHOIO) BOJIO-
IIPOHUKHICTIO, Bl,HCyTHlCTIO KaNJIAPHOro IIATACYBAHHS BOIH 1 Ay»Ke Ma-
JIOK0 BOJIOTOEMHICTIO.

Iiwana dpaxiris mae SHAYHY BOJIOIIPOHUKHICTD, IIIBUTKE KaHUIHpHe
HiATATYBAHHS BOAW, X04 1 Ha HeamauHy (1o 40 — 50 cm) Bucory. Y Bomi
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dpakiia mcky He HaOyxae, BOHA He IUIACTUYHA, He JIMIIKA 1 He Jae ycal-
Ku (He 30iraerbcs) mpu BucuxaHui. Ilicok € abo Texyuum (3 Bomom) abo
cunydum (y CyXOMy CTaHl).

Hunysama dpakiiiss Mae 3HAYHO OLIBINY, HIK Y IIICKY, ITBHUIKICTH
KaIIJIAPHOro IIATACYBAHHS BOOM 1 MEHIIY BOJOIPOHUKHICTE. BoHa 3ma-
THA [0 YTBOPEHHS IJIMBYHIB 3 BOIOI0, 4 B CYXOMY CTAHi € TBEpIOI Ta
IiIpHOMW. IlmacTHYHICTS Ta IPUIKIIAHHA OysKe cJIa0Kl, Maike BIACYTHI.

Myn 3 Bomoo Habyxae, cTae BOJOIPOHUKHUM, MAae BEJIUKY IIJIACTHY-
HICTD, KAIMJIAPHY BOJY MIATATYE TysKe MOBLIBLHO, ajle Ha 3HAYHY BHCOTY.
Bonornit myn e myske JMIIKMM, a cyxuii — ayske TBepaum. llpu Bucu-
XaHHI J]a€ BeJIUKY YCATKY.

H.A. Kaunnceknii Bugians 3a (plsMUYHEMHU IIOKA3HUKAMEA BCHOT'O JIBI
dparmii — isuunol enunu (<0,01 MM) Ta hisuuro20 nicky
(> 0,01 MmM), 9Kl 3a OeIKHMH IIapaMeTpaMH MaloTh aJbTepPHATHBHI Xa-
pakTepucTuru (Tabi. 2.4).

Tabnuuys 2.4. Neski napamerpu pisuaHol riauHu Ta PisUIHOrO micry

®DisznuHa rIIMHA Di3uIHUN TICOK

Ioxagsux (mo 0,01 mm) (momay 0,01 mm)
Ilopucricts Bucoxka (kamiisapHa) ITomipHa (HeramisisspHA)
3B’s13HICTH Cyx01 Bucoxa Husbra
3B’s13HiCTH BOJIOTOT Husbra Bucoxka
IlmacruamicTs Bucoxra Husbra
Veanka Bucoka Ciabka
BopormpouukHicTs Jly»e HU3BKA Jlysxe BHUCOKa
Bosnoroemwuicrs Bucoxka Hesucoxra
BogomigiiomHicTs TloBinbHA, BUCOKA IlIsunka, HeBUCOKA
Buicr SiOy, % o 40 ITonan 90
Buicr Ry03, % Jo 40 Jo 10
Minepanu Bropunni IlepBunHi, KBApPIL
TpodHicTs Bucoxa Husbra
diroiuguKaIisa Aprimoditu TIcamodit
Tepmika Xomomui Temmi
O06pobiTor Baskwmit Jlerkmit

Bmicr mMexaHIYHHMX €JI€MEHTIB y IPYHTaX y BIICOTKAX HA3WUBAIOThH
TPAHYJIOMETPUYHUM CKJIAJIOM. 3HAYHOTO IIONIMPEHHS Yy BITYUIHAHOMY
IpyHTO3HABCTBI Habysa Kiaacudikaris H.A. Kaunacbkoro, B 0CHOBY SIKOI
OyJIO TIOKJIA[IEHO BMICT Ta CITIBBIIHOIIEHHS (PI3WMYHOTO ITCKY 1 (Pi3UIHOI
[JIMHU 3 yPaxyBaHHSM THILy IPYHTOTBOPEHH: (CTEIOBOTO — JIepPHOBO-

0 — YOPHO3EMHOTO0, MiI30JIACTOTO, (hepasiTHOro, COJIOHIBOBOro). ITpm
CYIILIIBHOMY OOCTeKeHH1 IPYHTIB Ykpaiunu B nepiog 1957 — 1961 pp. Bu-
kopucroByBasacs kiaacudikaris M. M. logmiza (tadsa. 2.5).
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Tabnuys 2.5. Knacudikania sa rpaHyIOMeTpPUIHIM CKJIAIOM I'PYHTIB pisHOI
reueau, % isumuHoi rauHI®

CTermoBuiA,| ..
. < Ilipsonuc-| Couson- s diroirnu-
PisnoBun rpyuTy (beg;gn- s boBHiL Myn, % |O6pobiTox| KATOH
ITimaanit** 0-10 0-10 0-10 <5 . | Ilcamo-
JI :
Cymimasmit 10-20 | 10-20 | 10-15 | 5-10 |~ | dirn
Jlerko cyryimHKoBUt 20-30 | 20-30 15-20 | 11-19 _ _
Cepennno cyrmmukosuit | 30—45 | 30—-40 | 20—30 | 20— 27
Basxxo cyriuaroBmit 45-60 | 40-50 | 30—-40 | 28—35
Jlerko rimHuCTHH 60—-75 | 50—-65 | 40-50 | 36—-45 JET— Aprio-
CepeHbO TITUHUCTHHI 75— 85 65 — 80 50-65 | 46—-55 it
Baskko rimmHnACTHi >85 >80 >65 >55
* Bwmicr disuunmoro micky = (100 % — % disuumoi rimuwm); ¢gisuuHA TIMHA — 34

H.A. Kaunncokum, myn — 3a M.M. Fommianm.
** 0 — 5% — myxko-mmaauit, 5 — 10 — 3B’ A3HO-MiIaHNIA.

Koporky Ha3By pisHOBHUIHOCTI IPYHTY 3@ TPaHyJIOMETPUIHIM CKJIA-
JIOM TIOJaHO 34 BMICTOM (PI3MYHOIO MICKY ((DH) ta rymaA (OI) (ix cyma
samau nopisuioe 100%). Kpim Toro, B HasBsl MokHA BimoOpaskaTy Ha-
SBHICTL JBOX HaMOLIbII Baromux dpakmii. Hampukian, saBgsaxku aHa-
JI13y BHUSBJIEHO, IO TI'PaHyJIOMETPHUYHHMN ckjan BepxHboro (0— 10 cm)
T'YMYCOBOIO IIapy YOPHO3EMY THIIOBOrO (IIOBHA HA3BA: YOPHO3EMY THIIO-
BOI0 BaKKOCYIVIMHKOBOI'O0 KPYIHOIIMJIYBATO-MYJIyBATOI0) MOMKe OyTH
peJiCTaBIeHUN (PpaKI[IIMU, TOJTaHUMU HUKYE,

. Cepenniit + KpymHMAA >0,25 3,40

ITicox -

OII Jpiouui 0,25 — 0,05 5,77 43.19
TTun Ilimanwnit (kpymHIL) 0,05-0,01 34,02 ’
Mo Cepenmiit 0,01 - 0,005 6,83

or JpiGumit 0,005 - 0,001 14,07 56.81
Myn <0,001 37,9 ’

z 100,00

Kinacudirkamis H.A. Kaunrcbkoro € cyro reHeruyHon. ¥ HIM Bpaxo-
BAHO 3JATHICTh TIMHMCTOI (PPAKINI [0 arperyBaHHs HPH INABUIIEHHI
TYMYCOBaHOCTI 1 BEeJIMKIH KlJIbKOCTI KoarysaTopiB (Ca — B yopHO3eMax,
Fe — y yepBonosemax), a Tako:x ii Jierky mentusoBaHicTs Na (y CoJI0OH-
mioBaTux rpyurax). Came depes 11e 3a oqHaKOBOrO (CKaskiMo, 59 %) BMmic-
Ty PI3UYHOI IIMHY B ITI30JIUCTHX, YOPHO3EMHHUX TA COJIOHIIOBATUX IPY-
HTaX 3a IPaHyJOMETPUYHUM CKJIAI0M iX PAHKHUPYIOTH II0-PIZHOMY: Y0p-
HO3eM BaKKOCYTJIMHKOBHM, MIJ30JIUCTAM JIETKOTJIMHUCTHAM, COJIOHEIlh
cepeaHLOrTMHUCTHM. To0TO IPyHTHM CTAOTh BASKUNMH 34 OJHAKOBOTO
BMicTy (pismuHOl MImHU 3 HacuyeHHaM ix HT y migsosuerux rpyHrax i
Nat y conoHITIOBATHX.
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I1s oOcTaBuHA IOSICHIOE TOM PaKT, IO 'PYHTH CTAIOTh BAKUUMHU 3HA-
YHO IIBHU/IIE caMe IIPH ocosIoHIoBanHl. Hanpukman, npu 16% dismuHol
TJIMHYA Y0PHO3E€MH 1 MII30JIUCT1 IPYHTH € Ie CYIIIIaHuMI, a COJTOHII —
BiKe JIETKOCYTJIMHKOBUMU (KPOK II€PexXojIy J0 HACTYIIHOI rpajalfi aMeH-
mryerbesa croyatky 3 10 mo 5 %, masi 3 15 mo 10 % 1 BUpIBHIOETHCA 3 1H-
IIMMH FeHeTUYHNMHE THIIAMHU I'PYHTOTBOPEHHS JIMIIIE HA PIBHI CEPeIHBO-
TVIMHHCTOrO TPaHyJIOMETPHYHOI0 CKJIAIY, II0 JOPIBHIOE 32 KPOKOM Cepej-
HBOCYTJIMHKOBIM Tpajalii YopHO3eMHOro Tuiry). LI mopiBHSHHS CBij-
YaTh OQHO3HAYHO IIPO Te, II0 arPOHOMIYHI AKOCTI YOPHO3EMIB 3aJIMIIA-
IOThCA 3HAYHO KPAIIMMM, HIK y COJIOHINB, ITA30JIB Ta 1H. 3a IOCUTH
3HAYHOro BMicTy ismuHol ryimHHU, 60 ix 3epuucra (3aBmaxu Ca) cTpyk-
Typa CTBOPIOE IMITAII0 IIOJIETIIEHHS IPaHyJOMeTPHYHOro craany. lle
03HAaYae, 10 arpOHOMH MAalTh BPAXOBYBATU (PI3UKO-MeXaHIUHI BJIACTHU-
BoOCT1 (IPHUJIUITAHHSA TOIIO), a OTKEe, TPAHYJIOMETPUIHUN CKJIa] IPYHTIB.

[M'pamysomerpuyHmii cKiIam rpyHTlB HaKJIa/a€e IeBHU BIIOUTOK HAa
mepedir 'PyHTOTBOPHUX IIPOIIECiB, 4 TAKOK Mae JITKO BU3HAUYEHE €KO0JIO-
riuee Ta IeBHe (HEPIOKO BHpIMIAJbHE) CLIBCHKOIOCIIONAPCHKE, Iepedy-
clM arpoHOMIYHE, 3HAYEHHs, OCKUJIBKH B THX CAMHX IIPUPOSHUX YMOBAX,
aJjie 3a PI3HOrO0 CTAPTOBOIO TPaHyJIOMETPUIHOIO CKJIAIy MaTepPUHCHKO]
IIOPOIH d)opMymeca IPYHTH 3 PiSHUMH BJIACTHBOCTSIMI.

Kam’anucmi rpyHTH MipChbKHX Ta HepearlpHHx pationis Kapnoar, Kpumy,
Joubacy, VKIII, Pociiickroro HeuopHOozem'ss, Ha KaBkasi, ¥Ypasii BasKo 00-
POOJISIOTEHCS, HA HUX CHJIBHO 3HOIIYIOTHCA CLITBCHKOTOCIIONAPCHEK] 3HAPSIIS,
a TOMY TYT € CEeHC 30MpaTy KaMIHHs, BUKOPHCTOBYIOUH HMOro IIij Yac OyaiBe-
JIbHHX Ta 1HIIKX T'OCIIOAAPCHKUX, Y TOMY YHCIIl €KOTU3aMHOBUX POOIT.

I'pasiiini IpyHTH € JIeTKUMU B 00pOOITKY, X04a 3arajioM iX BJIACTHBO-
CTl HEeCIPUATJINBI JJIA 3eMJIepo0CTBA, OJHAK, B 1HINNX Tajy3ax HApPO/I-
HOTO I'OCIOZAPCTBA MEePCIEKTHB /I BUKOPHUCTAHHS € HeMaJlo (saciyro-
By€ Ha yBary IIPUPOJO0XOPOHHUI, peKpealiiiHmii, piTOMeJIOpaATUBHUMA
Ta 1HIII ACIIEKTH SEMJIeROpI/ICTyBaHHH)

ITiwani Ta cyniwari I'pYHTH IIPUOATHI JJIS BEJIUKOr0 KO0JIA CLIBCHKO-
rOCHOTAPCHKUX, JIICOBMX, ILJIOJOBHUX, JIKAPCHKUX, KBITKOBHUX Ta IHIIKX
pocCJIMH-TICaMOQiTIB, BUPOILYBAHHIO JKNX He 3aBamae iX IIpHpOHA
6e3CprRTypH1CTB a JIETKICTh 06po61TRy Ta JOCTYITHICTD JIJIsi POCJIMH Ha-
BITh MAJIUX 34I1aciB BOJIOTH POOUTH ITi IPYHTH IIPUBAOIMBUMHU JJISI OCBO-
€HHs, HA TEePeIIKoIl SKOMY 3aBXKIM IOCTae IX KpadHs Tpodiuua 3611-
HEHICTh, MAJIOTYMYCHICTh (TyMyC 1HTE€HCUBHO MiHepaﬂisyeTbca B yMOBax
CHUJIBHOTO aepo0103UCy TAKUX rpyHTlB) OIaT/INBICTD L[e(bnﬂuu (poasiro-
BaHHA BlTpOM) Bonu mBumko HpOI‘plBaIOTLCH Mo OysKe INHYeThCA Ha
IliBHoYl (B JICOTYHAPI IX BBaKATh HAMIIIINMY IPYHTAMN), ajle BOHA
IIBUJKO BTPAYaiOTh BOJIOTY Yepe3 CHJIbHY BOJOIPOHUKHICTE. Y $KapKUX
MyCTeJIAX Ta HamBnyCTeme y ICKax CTBOPIOETECS CIPUSATIMBUN PesRIM
3BOJIOKEHHS 3a PaxXyHOK HIYHOI KOHIEHCAI[] BOIAHUX MaplB 3 IOBITPI,
y 3B’S3Ky 3 YUM [JIA POCJHH Y TAKUX €KOJOTIYHHX YMOBAX BOHH € Kpa-
IIWMUY, HI3K TJIAHUCTI IPYHTH.
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ITunysami TpyHTH MaTH HeIlo BHILy TPOGHICT i Kpami disuko-
XIMIYHI IOKa3HUKH, IIPOTe iX JedIAliiiHa I0aTINBICTh, CXUIBHICTD J10
3aMyJIIOBAHHSI, YTBOPEHHS KIPKH, YITIJIbHEHHS Ta 3MEHITeHa IOCTYII-
HICTb BOJH JJIsI POCJIMH € JIOCUTH CEPHO3HUMH arpoeKOoJIOTIYHUMU BaIa-
M.

Haii6i1p1ry poss y djopMyBaHHL pO,HIO‘IOCTl IPYHTIB Bigirpae ppaxins
MyJly, Ha dKy 306araueHl IDyHTH BIJl CepPeJHBOCYIJIMHKOBUX /IO BAKKO-
rimmHuCTUX. MyJ1 3 #0ro BHCOKOH BOWMPHOK 3MATHICTIO MICTUTH 6arato
MOKUBHUX PEYOBUH i pocsmH. CaMe 10 CKJIaay MyJIy BXOISITH KOJIOI-
1 — «ruBa wioTh rpyaTy» (O.H. CorosoBenkmit). Boru mificeo MawoTh
YHIKQJIBHUN eKOJIOTIYHAH BILUIME HA IPYHTOTBOPEHHS, IIEPEyCiM CBOEKO
y9acTio y (opMyBaHHI CTPYKTYpH — OCTPYKTypeHI IPYyHTH HAaBITH 3a
BHCOKOr0 BMICTy MyJIy MAaioTh CHPHUSTJIHBL (i3UKO-MeXaHIuHI, BOJHO-
HOBITPSHI, MIKPOGIOJIOTIYH] BJIACTUBOCT] HA BIIMIHY BiJ Je3arperoBaHo-
T0, PO3MMJIEHOTO IPYHTY, Y SIKOTO ITi BJIACTHBOCTI BKPail HECIIPUSITINBI.

Baosickocyenunkosi ta enunucmi IpyHTH 30aradeHl Ha MHOKUBHI pe-
YOBUHM 1 3aBKIH € OUIBII I'YyMyCOBAHHMM, caMe HAa HHUX (POPMYIOTHCS
30HAJIbHI d)iToueHosn 1 I'PYHTH; BOHH MAIOTh BHCOKY BOJIOTOEMHICTD,
SHAYHY 3B A3HICTE, aJIe [JIs BOAY € CIabKOIIPOHUKHIMH, IX 6€3CTPYKTYp-
Hi BaplaHTH CXWUJIBHI JI0 3AIJIMBAHHS Ta YTBOPEHHS arpOHOMIYHO IIKIA-
JIUBOI KIPKM; JIETKO YIUIHLHIOTHCS, HAJHUIIAITH HA CLIBCHKOTOCIIONAP-
CHbKI 3HAPSIIS, He MIPOITYCKAITh IMOBITPS 10 KOPEHIB, € X0J0IHUMY (BO-
HU TIEePe3BOJIOJKEHI, a Ha BUIIAPOBYBAHHS BUTPAYAETLCA 0araTto Tell-
Jia) — Bce Iie 3BOAUTH HaHIBEI[b BUCOKY TPOMHICTD (TI0:KHUBHE OAraTCcTBO)
X IPYHTIB, 00POOITOK STKMX HACTLIBKU 3aTPATHUH, IO X HA3UBAKITH
8ANCKUMU IDYHMAMUY. Y IIIJIOMY BOHH € TAKUMH K HE3PYYHUMH JISA
CLIBCHKOrOCIONAPCHKOr0 BUKOPUCTAHHS, SIK 1 JIerKl, TpoluHo 3010HeH],
mimaui rpyuatu. I[Ipore 11e 30BCIM He CTOCYETHCS TJIMHUCTAX Ta BaKKOCY-
[VIMHUCTUX IPYHTIB 3 ArPOHOMIYHO I[HHOK I'PYIKYBATO-3€PHUCTOIO
CTPYKTYPOIO, KJIACHYHUM ITPUKJIAIOM SIKUX € YopHosemu JlicocTemy Ta
Creny B iX IITMHHUX BapiaHTaX.

Is Gescmpyxmyprux Ipynmie, MabyTb, JIHILe CePeOHbOCY2NUHKOBL
HaJIIIeH] CIPUATINBAMY arpoeKOJIOrTYHIMY BJIACTHBOCTSMY, 4 B 3a0e3-
meueHoMy BoJsioro [losricei — HaBITh Jie2KoCyeiuHK081.

I'nunucmi rpywmu OIHIOITh HEOJHAKOBO B PI3HUX IPYHTOBO-
OloxmiMaTHYHMX mosicax 1 3omax. Ha mismoul Pociticekoi @emeparrii Ta
3axigHol €BpomM iX BBAKAITh MAJONIPHUAATHHUMU IJIS CLILCHKOTOCIIO-
JAPCHKUX KyJIBTYD, He3BAMKAKYUN HA 3HAYHO MEHIIN BMICT Y HUX (i3u-
YHOI IVIMHY IIOPIBHSHO 3 YOPHO3EMAMHU.

Jlerro HecoIiBaHMUM € BILIMB T'PaHYJIOMETPHUYHOTO CKJIAJY Ha arpo-
ismuHl BacTHBOCTI 30aravyeHnxX HA 3aJ1130 YePBOHO3EMIB, HAIIPUKJIAL,
Baxigaol ['pysii (Bostorl cyOTPOIIIKK): Il IPYHTH, HE3BAKAIOUN HA BHUCO-
KW BMICT Yy HUX MYJIy, He HAJIUIIAI0Th HA 3HAPSIIIA 00PO0ITKY, € HellIa-
CTUYHHMH, JIETKO 00POOJISIOTHCS, MAITh BHCOKY IIOPHCTICTH, a OTHE, €
HACTLIBKHK J00pe MPOHMKHUMU [IJIs BOIM TA IIOBITPS, IO YACOM CTPAK-
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IAIOTh Bl HedIIIuTy BOAY, HE3BAMKAIOUN HA BEeJINYE3HY KIILKICTD OIAaIiB
TyT (1000 — 2500 MmM/pik). [loscHoeThCA IIe TUM, IO KOJIOLAHI T1APOOK-
CHUIM 3aJIi3a IIPHU KOATYJIAIN] yTBOPIITH MIITHI 3TYCTKH (IICEBJIOIIICKYY,
SKUY Ha BIAMIHY BIJ CIIPAB/KHIX ITIIAHOK, € MOPUCTUM 1 MICTUTH ab0
BOIY, 2400 IIOBITPS.

['pamysiomeTpuyHui CKIamI € CTA0LIBHOK 03HAKOI IPYHTY, YCIIAIKO-
BAHOIO BiJl MATEPUHCHKOI TOpoan. I pyHTOreHe3 Moe IPU3BECTH 10 IIEB-
HOI0 IEePepO3IOALIy IO IIPO(MILI0n, HAIPUKIAL, MyJdy (y HII30JIMCTHX,
COJIOHITIOBATHX, JIECHBOBAHUX IPYHTAX), 4 TEIep JIIOJAUHA 3IaTHA 1 JJOKO-
PIHHO 3MIHIOBATH rpaHysoMerpioo rpyHTy. Lle 3pobmmo mosximBuM I0-
KOpIHHE ITOJIIIIeHHsST 0e3CTPYKTYPHHUX MINAHUX I'PYHTIB TNIMHYBAHHSM,
a TIMHUCTUX, HABITAKH, MICKyBaHHAM. Y 3amiaBax pidok Kypa it Pioni B
I'pyaii 0yJI0 CTBOPEHO IITYYHI KOJIbMAMAULIHL IDYHMU AKYMYJISIIE Ta
HApPOIIYBAaHHAM y HHX MYJIy HiT vac ImmoBeHeif. Taki cami MOKJIMBOCTI
icayiors y Kapmarax. IloindopmoBaHicTh, MIOO0 TPaHyJIOMETPUIHOTO
CKJIQYy IPYHTO-MIAIPYHTS € 000B’SI3KOBOI0 II€PEeIyMOBOIO OITHUMAJILHOTO
J1000PY CLIBCHKOTOCHOTAPCHKUX KYJIBTYP IJIA PI3HUX IPYHTIB B €KOJIOTI-
30BaHUX MOJIEJISIX 3€MJIEKOPUCTYBAHHSI.

KoHmponbHi 3anumaHHs i 3ae0aHHs

1. OxapaxkrepuayiitTe B 3arajibHHX pHCaX MiHEpaJIbHy YaCTUHY IPYHTY.

2. [Ilo Bam Bimomo mpo sitorenne miarpyuTs gaummadgTy? 3. OmuIrits BILIUB

HA IPYHTOTBOPEHHS MATMATHYHUX, MeTaMop(IiuHuX, ocamoBux mopim. 4. ki

. HOPOAY BIOIrpaioTh HAMOLIBIIY posib y dopmyBanHi rpyHtiB? 5. Oxapax-

Tepu3ylTe TOJOBHI eJIeMeHTH — OyaiBeJIbHUKH JiTocdepu 1 rpyrry. 6. Io e

CIILTBHOTO B XIMIYHOMY CKJIAJI1 KOCHOI, KMBOI 1 G10KOCHOI PEYOBHUHU TA UUM

BoHU BinpisHsawoThesa? Ak 1e BruiuBae Ha rpyrTorenes? 7. Yomy BUBITpIOBaH-

HSI BBAsKAIOTH IepeayMoBol0 rpyHToreHesy? 8. Yu BifGyBaerhcs HUHI Timep-

renes? 9. Illo Take rineprenes (BusiTpoBanusn)? 10. OnumIiTe TepMOAMHAMIKY

Ta (izuro-ximino rineprenuux nporecie. 11. dxi Bu snaere Buau susitproBanua? OnounriTs

ix saxonomipHocti. 12.[Ilo Take Kopa BHBITPIOBAHHSA Ta SK BOHA KJACHU(IKyeTbCs?

13. OxapakrepuayiiTe eJIOBIfl sk pPOJOHAYAJIBHUKA BCIX MaTepMHCHKHX mopix. 14. dxi

TeHEeTUYHl PSAOYM IPYHTOTBOpPHUX mopin Bu smaere? 15. OxapaxrepusyiiTe Jiecw, asoBii,

JIeJIIOBIH, IIPOJIIOBIH, MOpeHy, Topd y poJl rpyHTOTBOpHUX Iopix. 16. Hasemite mpurianu

BILUIMBY HA IPYHTOTBOPEHHS reocTpykTypu. 17. Yum BimpisHAITHCT MK c000H0 MeXaHIYHL

esiemenTH Ta ix rpymu? 18. Axi ocobmuBocti Kiracudikallii rpyHTIB 3a rpaHyJI0METPUIHUM

crjamoM y pisuux aBrtopiB? 19. Ik BIuMBae Ha IpyHTOreHe3 I'DAHYJIOMETPUYHUM CKIIAT

MarepuHChbKuX mopin? 20. dx BIUIMBae rpaHyJIOMETPUYHUEA CKJIA] IPYHTIB Ha IXHI arpo-
HOMIYHI BJIACTUBOCTI?



Pos3pgin 3
OPIrAHIYHA YACTUHA I'PYHTY

Cepes poaMaiTTs IPUPOTHUX CIIOJIYK HAWBAKIUBIIIUMY JJIS IPYHTO-
TBOPEHHS € OpraHivHi (ByTyerneBMicHi, ropoyi) pedoButu. He3pakaoun
Ha HeaHauyuuit Bmict (0,5 — 14,0 %) y rpyHTaxX, 3a BUHATKOM TOP(QOBHUX,
came BOHH, a cepej] HUX — T'yMYC, 3yMOBJIIOIOTH KOHKPETHI TPOSBU IPYH-
ToreHedy (TUIIM IPYHTIB), PO3BHUTOK POMIIOUOCTI, OlOT€OXIMIUYHUI KpPyTro-
00Ir peuoBHH Ha 3eMJIl, BIOIrpaiTh eHeproakyMyJIBAJbHY, 6locdepo-
crabluridyBasibHy poJib. ['yMycoBa ILTIBKA MIHIMAJIBHOI TPYOM3HU € 2y-
mocgheporo — cruenudiuHon O0l0€HEePreTUYHOK O0O0JOHKOI IIJIAHETH
KO0JIOCAJIbHOI eKoJioriuHol 3HauymocTi. OpraHivyHl pPevYoBHHU AKTHUBHO
BILTMBAIOTH HA (POPMYyBaHHSA OPOQLII0 IPYHTY, 3YMOBJIOIOTH BOUPHY
3OaTHICTh, Oy(QepHICTh, CTBOPIOITH CIPHUATIHUBL [Js O0lOTH BOIHO-
izmuni, (IZUKO-XIMIUHI BJIACTHBOCTI, IPYHTOBO-EKOJIOTIUHI PEKHMU,
YHCTOTY JAHMIIADTIB 1 610cdhepu B IILIIOMY.

OpramivyHa YyacTHHA IPYHTY CKJIAJIAEThCS 3 Ayske 0araThoxX CKJIAJHUX
BYTJIEIIEBUX CITOJIYK, HaOlp AKUX 3aBMKIU € Hallepel 3yMOBJIEHUM (iTo-,
300- Ta MIKPOOHMMM PEIITKAMH, IO IMOCTIMHO HAIXOOATH 0 IPYHTY 1
BIOpas3y K IIOYHMHAIOTH TpaHcopMyBaTHCS B HMOro IIpodlil y IIOBHIN
BIJIIOBLIHOCT] 10 3aKOHIB OloreoxiMii Ta TepMommHamiku. TyT Tpamis-
IOTBCST BCl BijoMi O10JIOTIUHIN Ximil (pbiTOreHHI Ta MIKPOOHI PEYOBHHH,
YCKJIaOHEH] IX B3aeMOMIsIMH — a Ile 0araTOTHCAYHHNA HaOlp pedoBHH,
ycepeaHeHUN dYac ICHYBAHHS SKMX y IPYHTAX PIsHUX JIAHAIIAQTHO-
OlOKJIIMATHUYHUX IIOSCIB Baplioe BiJ KUILKOX TOOUH O COTEHBb 1 THCIY
pokiB. Oprauidsi CIIOJIyKH YTBOPIOIOTH ¥ IPYHTOBOMY ITpodijil YHIKAIBHY
€KOCHCTeMY, AKY YITKO HOILIAITL Ha «MepTBuil om» 1 «emacom». Ilep-
MUY TPeJCTABIEHUN MMePeBakHO (PITOTEHHWMHU PEINTKAMUA Ta TyMyCo-
BUMH peYoOBHHAMU, a apyruit (0m3bko 2 — 15 % 3araibHOT0 BMICTY Op-
TaHIYHAX PEUYOBUH) — CKJIATA€ThCS 3 JKUBUX KOPEHIB, MIKPOOPTaHI3MIB
Ta IpyHTOBOI (hayuu (6ioghasa IpyHTy).

CianonrocnonapCL}ce BUKOPUCTAHHHA IPYHTIB 1HIIIIOE 3MEHIIIeHHS
B HUX BMICTY rymycy, 0CODJIMBO B Pa3l €KCTEHCUBHOTO TOCIIONa PIOBAHHS
(X04 IHTEHCHBHI CHCTEMU TEXK He € BUHATKOM). [IpuKIaaiB mosrinmreH-
Hs TYMYCOBOTO PEKMMY PO30PaHMX IPYHTIB € 00MaJjib, X0ua 30HAJIbHL
Mo[eJIl rymycoabepirarodoro semiepodocTtBa pospobseni. Ha samposa-
JUKEeHHSI eKOJIOTI30BAHUX TyMyco30epiraroumx CHCTEM 3eMJIepo0CcTBa
SIKpa3 1 CIIpsSMOBaHA €KOJIOTO-TeHeTHYHAa 1HQOpMAIlla PO OpTaHIYHY
YACTUHY IPYHTY — OCHOBY MO0 POMIOUOCTI 1 CTablJIBHOrO (PyHKIIIOHY-
BaHHS.
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3.1. 3aranbHa xapakTepucTumka

[Tomarra opeariuna yacmuxa IpyHmy € IMIAPOKUM y3araJabHeHHSIM,
o 00’eJIHye BCl OPraHivyHl PEYOBUHHU I'PYHTOBOTO HPO(QILII0, 3TPYIIOBAHI
TAKHUM YHUHOM:

1. Csiorci (we ne posknadeni) 6i02eHHl peuumKy 31 30epesxkeHon aHa-
TOMIYHOI Oya0BOIO (KOpeHI, JIUCTS, cTedsa, TIKH, TBAPUHHI PEeINTKH).
Bonu 1110poky moTpamisooTh y IJIMHHLI 'PYHTH — MICJISA BIAMHPaHHSI
KOpPEeHeBHX Ta HAJ3eMHHX CHCTEM, 4 B OCBOIOBAHI — IMPH 3a0pPIOBAHHI
MOKHUBHUX PEINTOK, THOIO ToIno. TaM BOHM IMOYMHAIOTH MiHepaJidyBa-
THCSA 0 HAWIIPOCTIIINX HIPOAYKTIB, a IIeBHA IX KLJIBKICTh IEePETBOPIOETH-
¢ Ha IILJIKOM CTAa0LIbHI I'yMycoBl pedoBuHu (Tadi. 3.1).

Bwmicr rymycy B pi3HEX THUIIAX IPYHTIB He KOPEJOE 3 KIILKICTIO KOpe-
HeBHUX pelnTok. Ha yTBopeHHa rymycy Burpadaerhbesd, 3a M.M. Komo-
HOBOIO, He OLbIne Bixg 2 — 3 % diToperrTok, a 97 — 98 % ix macu miHepa-
Ji3yoThes 3a ydactio MikpoOiB 1o COs, HyO, NHj, comeit. Ha mymry
B.I. KamiBuga, I''. YecHsaka, HaBemeHl JaHl BIONOBIIAIOTH 3€JI€HOYKIC-
HUM peIITKaM 3JIaKiB; IJIg 0araToplyHux 0000BHUX TA JIIOIIMHOBOIO CHIE-
paTy BOHUW CTAHOBJISTH b — 7 %; cosoMu 371aKOBUX 1 6000BHX — 11 — 17;
cosiomucToro raow — 20 %. 3arasoM, KUIBKICTE YTBOPIOBAHOTO B PI3HUX
IPYHTAX T'yMyCy HEMOKJIMBO HABITHL IIPUOJIM3HO IIePea0adnuTH 34 MACOI0
BiIMUpPa0doi 010TH.

Tabnuuysa 3.1. 3anacu KOPiHHA Ta ryMyCy B pidHHX rpyHTax y mapi 0 — 25 cm,

T/ra
I'pyHT, Miclie po3TallyBaHHS Vrigna Kopiaua | Tymyc
Jlepuoro-migzonucTuit, dpociaBebra 001 Jlykn cyxominbHl 18,3 82,3
JIyroso-uyoprHosemunii, Boporesbka 001. Hexomennit mepestir 16,1 193,8
Tewmmo-kamrramosuit, CapaToBcbka 00JI. ITepesir 10,0 120,9
Ciposewm cBitiuii, Kasaxcran Ilinmuaa 21,3 425

2. IIpodykmu po3nady 6ioceHHUX peulmok IIpeacTaBJIeH]l Hecrerudiy-
HUMU HH3BKO- T4 BHUCOKOMOJICKYJISPHUMHK OPTaHIYHMMU PEYOBHHAMH,
SKl € CAMOCTIMHUME KJIACAMH CIOJIYK: ByriieBoau (IIeJII0J103a, KPOXMAJlb,
caxapoaa); mporeinu (OLIKH, y TOMY YuC/Il PepMEeHTH) Ta 1HIIl a30THUCTL
CIIOJIYKHM; JIImimu (PKHPH, BOCKH, CMOJIHM); APOMATHYHI CIIOJIYKH, 30KpeMa
JIITHIH; TaHIHY (TyOnIbH1 peHOBI/IHH) torro. Cronu & BITHECEHO MiKpO6Hi
PEIITKH Ta HPOAYKTH X aBTommisy (BiA rperm. autos — camo- i lysis —
PO3IIaJ: CAaMOPO3IMHEHHs KJITHH 1 TKAHWH I JIi€l0 IX BJIACHHX Tipo-
JITAYHUX PePMEHTIB, K IPABAJIO, IiCJIS BIIMUPAHHS OPTaHI3MY), X04a
HEPLOKO I IPOJAYKTH BHALIAKTE B OKpeMuil Oyok. 13 Byrmesomis TyT
mepeBasae XIMIYHO CTIMKa KJITKOBMHA (IIEJII0JI034), AKA He PO3UMHSI-
€ThCS Y BOII, CITUPTL Ta B edipi, He TIAPOII3YETHCS I J1€I0 PO3BEIEHUX
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KHCJIOT 1 JIyTiB, IIPOTe B IPYHTAX JIETKO 3a3Hae MikpoGHOro posmany. Ha-
O/mmeHa J10 Hel IeMIIesIIosI03a JIETKO POSYMHAETBCS B JIYrax 1 IIBUJIKO
Tiiposidyerbesi. KTITUHHI CTIHKM BIIMEPJIMX POCIHH MICTATDH JITHIH 3
OLTBIIMM, HIK Yy IIEJIF0JI0O3U, BMICTOM ByTUIeito. Jlo ckIamgy IIpoTomiasmu
1 A7pa POCAMHHUX KJIITHUH, TLJI MIKPOOIB TA BIAMEPJINX TBAPHH YXOIATH
OLJIKOB1 a30THCT1 PEYOBMHU (IIPOTEIHM), AK1 MicTITh Takoxk P, S, Fe. Ile-
peBaskHAa OLIBIIICTH OLJIKOBHUX CIIOJIYK Y IPYHTI 0610XIMIYHO T'IPOJIi3y€ETh-
CsI 3 YTBOPEHHSIM aMIHOKUCJIOT, SIKl YTBOPIOIOTH 3 IPYHTOBMMH OCHOBAMU
COJIl, ITPOIOBKYIOUN IEePETBOPIOBATHCA — 0 MIiHepasisdallll J0aaeThCs
CHUHTEe3yBaHHS 3 IIPOMIKHUX IIPOIYKTIB PO3Iaay Ta MIKPOOHMX MeTabo-
mTie (y TOMY qucIIl M hepMEeHTIB) HOBHX, CITeITU(MIUHUX (CYTO IPYHTOBUX)
HPOJYKTIB — IyMyCOBAX PEYOBHH.

3. Jlempum — 11 HAIIBPO3KJIAIEHI (‘{aCTROBO a00 moBHICTIO medop-
MOBaHI1) (PITOTeHH] PeIITKH, IIPeICTaBIeH] HaMAPIOHIIINMY BOPCUHKAME
POCIMHHUX TKAHUH, SKI HEMOKJIMBO BIIIIJIATH BiJ MacHu IPYHTY HpU
BU3HAYEHH] BMICTYy T'YMyCYy XPOMOBOKHCJIUM MeTomoM TropiHa. Jlerpur
(Bim nart. detritus — Tpyxa) € HAHOLIBII CTIHIKOI IIPOTH MIKPOOHUX aTak
KJIITKOBHHOIO Ta MOTIOHMX 10 Hel OpraHivyHUX CIIOJIYK. Ii BOpCHMHKH a-
copbytoTs CI'P (cyTo rymycoBi pedoBHHM), CIIPUSIOUH 00’ €THAHHIO Opra-
HO-MIHEepaJbHUX MIKpOoarperaTriB y MakpoarperaTy, arpoHOMIYHO IIHHY
cTpykTypy. 3miny Bmicty CI'P ta merpury B crjIami rymycoBoro ¢roHIY
IPYHTIB IIpHM iX CLIBLCHKOTOCIIONAPCHKOMY BHKOPHCTAHHI BIJICTEKYIOTH
meromavu Troopina ta Ilnpuurepa. Haiibiieimr 3barayeHnM IeTpUTOM
(mo 40% Bim 3araJbHOTO BMICTY TYMYCY) € TYMYC ITTMHHUX YOPHO3EMIB
(Tabs. 3.2), aje mpum iX CLIBCHKOTOCIIOAAPCHKOMY BUKOPHCTAHHI HOTO
BMICT pi3ko 3aMmeHIryersesa (y 3,8 — 7,7 pasa), Ipore B yOOOPIOBAHHUX Y0Op-
HO3eMaxX JeTPUTOTeHe3 SIBHO He TIPUTHIUYETHCS.

Tabnuuys 3.2. Buict rymycy, cyro rymycosux pedouH (CI'P) i nerpury
y Bepxabomy (0 — 20 cm) mapi yopHo3emis, % (3a M.I. JlakTriomosum)

Kam’suwuit cren MupoHIBCHKHIA cTAIiOHAD, P
CIBO3MIHH cucTeMH yIo0peHHs
Horeaae miTmHA ffllc%c Blﬂgg Y| komr- | mimepa- | opramiu- 1(\)41:1)11;2;3:
CMN);;a- cren pois JIbHA Ha hria
3arajgbHUA rymyc 10,97 7,56 6,01 3,23 3,55 3,93 4,19
Ccre 7,12 6,55 5,51 3,11 2,73 2,78 2,68
Jlerpur 3,85 1,10 0,50 0,12 0,82 1,15 1,51

OpranivyHa dYacTHMHA IJIMHHUX YOPHO3EMIB 1 TEMHO-KAIITAHOBHUX
IPYHTIB MalisKe HAIIOJOBUHY CKJIANAETHCA 3 JEeTPUTY, HAKOIIMYCHHS SKO-
ro GlocdepHO 3amaeThCca dempumozeHe3om, IKAN y JIITepaTypl Ime MaJio
BHCBITJIEHO. BiH Mae 30HAJIBHUHI XapakTep: HPpH apuauaaliii Jaummad-
TIB JeTPUTOBA YACTKA B 3aTaJIbHOMY T'YMYCl 3MEHIIYEThCS (THUIIOB1 YOP-
HOo3eMHu — 51 %, JYopHO3eMu 3BUYANHI — 43, TeMHO-KAIIITaAHOBl IPYH-
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™ — 37 %). V IUIMHHAX IPYHTAX JeTPUTOreHe3 CIPUINHIOETHCS TJIH00-
KHM pO3ITaoM (PITOreHHHX PeITOK MIKpOOpraHiaMaMu, y AKAX HeMae
IHIIKX [KepeT *KUBJICHHS. ARyMyn;{ui;{ AETPHUTY CyHPOBOJHUTECS HOCTY-
IIOBUM HOI‘lpH_[eHHHM yMOB ICHyBaHHH HAaBITh CIIOPOYTBOPIOKYINX OakTe-
plif, aKTHHOMIIETIB Ta IHIINMX IPYIl MIKPOOPraHI3MIB, 3/laTHUX 11epepos-
JIATHA OPTAHIYHI PEIITKA Ha HAWIIHIMX eramnax ix poamany. Hakomu-
YyBaHUHN IPHU IIbOMY JeTpHUT akTUBHO ancopbye CI'P, ocobsmeo B 1misuH-
HUX IpyHTax (JYopHO3eMax) Ta IX JedKux 30aravyeHux Ha IeTPUT pPo3-
OPIOBAHMX BaplaHTAaX, YOr0 HE MOKHA CKA3aTH PO JETPUT, HAKOIHUUY-
BAHUM y YOpHO3eMaX, JIe BHOCATH OPraHivyHl Ta MiHepaJIbHl Jo0puBa
(muB. Tabna. 3.2). Po3opoBaHHA IMJIMHHUX YOPHO3EMIB Ta IX IIOSAJILIIE
CLITBCHKOTOCITOTAPChKEe BUKOPHUCTAHHS IIOJIIIIYIOTh YMOBH SKHUTTETISIITE-
HOCT1 0AIliJI Ta AKTHHOMIIIETIB, K1 IIepepolJIdoTh JeTPUT Pas3oM 3 ajl-
copbopaummu Ha oMy CI'P (0,3 - 0,4 % ma 1 % ,I[eTpI/ITy) IIpu oMy
BTpadaerhbes: Tymyc (IepeBaskHo 3a PaxyHOK MiHepasisamii nmerpury). B
yI0OPIOBAHUX OPHUX YOPHO3EeMAaX MIKPOOPTAHI3MHU OIePKYIOTh JIEMKOIO0-
CTYIIHI HOKMBHI PEYOBHHHM, BHACIIIOK YOT0 3araIbMOBYIOTBCS IIPOIIECH
TJIMOOKOr0 PYHMHYBAHHS OPTaHIYHHWX PEINTOK, 1 Kl paHille IMOYNHAITH
KOHCepBYyBATHCH. Takwmii qeTput He 3aaTeH amcopoyesaru CI'P.

4. I'ymyc (Bim jsar. humus — IPYHT, 3eMJIsI) € HAWXapaKTepPHIIIOH
TPYIIOK TEMHO3a0apBJIEHUX A30TOBMICHUX, ITOCTIHHO OMOJIOIKYBAHUX,
CIIeIM(IUHNX 34 CKJIALOM, MIOXOMMKEeHHAM 1 OyO0OBOK IIOBEPXHEBO-
AKTHBHUX, KOJIOLNAJIBHUX OPraHIYHNX PEYOBHH, IPUTAMAHHUX BHHAT-
KOBO IPyHTy. Bmict rymycy cranosmute 90 % Bifi 3arajpHOTO BMICTY Op-
raHIYHUX PEYOBUH Y MIHEpaJILHHUX I'pyHTax (Tadi. 3.3).

Tabnuysa 3.3. Bniiue KJIiMaTUIHUX TOKA3HUKIB HA BMICT ryMycCy B I'PyHTax
(3a M.M. KonoHoBOI0)

fpyHT
flosaomn | Gibone. | Siowh, | opposey | Kaumaso- | Bypuit
TN
Omagu, MmM/pik 510 —-565 | 584 — 518 | 524 —401 | 334 —178 | 142181
Ilepiox 3 t° +10 °C, mguis 70 — 92 110-130 | 144—-175 | 190-215 | 200 -210
BaranabHuUit rymyc, % 2,56 -4,0 4,0 - 6,0 5-10,0 1,56 -4,0 1,0-2,0
3amacu rymycy, T/Ta 52 —54 70 - 129 178 — 111 95— 44 40 - 32

Bamacu rymycy B pidHHX I'pyHTax € HeogHakoBumu. ¥ mapi 0 — 20 cm
rpyuTie CximHOEBpOmeMChKOI PIBHUHN BOHU KOJHUBAOThCA Bix 50 10
178 T/ra, 3aKOHOMIPHO 30LIBIIYIOYNCH Bl IMA30JIUCTUX I'PYHTIB IO YOP-
HO3eMIB 1 3MEHIIIYIOTHCA Bl YOPHO3EMIB JI0 OYpHX HAMIBYCTEJILHUX IPYH-
TIiB Ta cipo3demiB (quB. Ta0JI. 3.3).

Bwmicr rymycy y pisHEHX IPYHTaX 3YMOBJIIOETHCS BILIMBOM 0araThoxX
YNHHUKIB, CepeJl AKUX (3a HAABHOCTI B IPYHTI JOCTATHBLOI KIJIBKOCTI (bi-
TOPEIITOK — JIKepesa T'yMYCOBUX PEYOBUH) HAWBAMKJIUBIIIAMU €. TPU-
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BAJIICTH OIITHUMAJIEHOTO PEKUMY I'YMYCOYTBOPEHHS; TPaHyJIOMETPUYHUMN
Ta MIHEPAJOTIYHHUU CKJI4J MATEePUHCHKUX IIOPLI;, HASBHICTH y IPYHTI
OaraToBaJIEHTHUX OOMIHHUX KATIOHIB.

OnruMasbHUM PEKUMOM TYMYCOYTBOPEHHS € TaKe CIIiBBITHOIEHHS
MK BOJIOTICTIO 1 TEMIEPAaTypoIo IPYHTY, AKe CIIpUsae aKTUBHIM ydacTi
MIKPOOPTaHi3MiB, y IIepeTBOPeHHi 0l0reHHHMX PeIITOK y HaIpaMi yTBO-
peuHs rymycy. Vloro TpuBasiicTh € HAMOLIBII CIPUATIABOI B YOPHO3E-
Max, 4epe3 II0 BOHU i € HAHOLIBII TyMycOBAHUME. | pyHTH Ha miBHIY Bix
YOPHO3EMHO-CTEII0OBOI 30HHU 3BOJIOMKYIOTHCS Kpallle, ajie Tiplile mporpisa-
HOTBCSI, TOMy I€PlOfM ONTHMYMY I'yMyCOYTBOPEHHS TYT CKOPOYYHOTBCH,
sk 1 BMICT Ta 3amacu rymycy. IliBmenHile BiJ CTEIIOBOI 30HM IPYHTH,
HABIAKH, ONEPHYyIOTh 0araTo Terula, ajxe oOMaJsb BOJIOTH, TOMy B HHX
mepeBaskae MiHepasIisais PEIITOK (Z[I/IB Tabdm. 3.3).

I'panynoMeTpuyHMM Ta MiHEPAJIOTIYHUM CKJIA] MATEPUHCHKHUX IOPII
(minepanvHa mampuys TPYHTY) BU3HAYAIOTH IX POJIH SK aJICOPOEHTIB
TYyMyCOBUX DEUOBHH (opeariunoi mampuyi). Jlesxl mopoxu maitxe He
THOTJIMHAKTh TYMYCOBl PEUYOBHHH Yepe3 CBOI aJCOPOINHHY crerudiky
(HeHaCHYEeHICTh OCHOBAMM).

BararoBasienTHl 00MIHHO-yBIOpaHI KATIOHM CIPUSIOTH AKYMYJIAIN]
TyMyCy SK TO3UTUBHO 3apSIKEH] IMOCepeqHUKN MIK HEeTaTUBHO 3aps-
JUKEHUMH OpPTraHO-MIiHepaJbHUMHU MIKpoarperaTaMu 1 TAKUMH CAMUM
€JIEKTPOHETATUBHUMH CBLYKOYTBOPEHUMHU I'YMYCOBUMU PEYOBUHAMMU.

TiIbKH JesKl IMJTMHHEL Y0PHO3eMHU 3aTHI yTpuMyBaTu 01mu3bk0 10 %
ryMycy, B 1HIIUX IPpyHTaX TBepAoda3Hl KOMIIOHEHTH IIpeaCcTaBJIeH] IIe-
pPeBaKHO MiHepaJbHOW YyacTuHo0: 95 — 99 % (nuB. Tads. 3.3).

Yum ke MOACHUTH HEBEJIMKWUM BMICT TyMycy B IpyHTax? 3maBajocs
0, 3 ypaxyBaHHSIM HOr0o IPUPOIHOI CTIMKOCTI IIPOTH MIKPOOHOTO PO3magy
IpH CIOPHUSTINUBUX JJIS TYMYCOYTBOPEHHS YMOBAX, 34 THUCIYOJITTS B
IPYHTI MorJia 0 HAKOIMYUTHUCA 3HAYHA KLIBKICTD rymycy. AJie IIboro He
TPAILISAETHCS Yepe3 KOMITEHCAINWHY [0 YMHHUKIB, 110 CTA0LII3YIOTh
OKpeMi rpyHTOBi mapaMeTpy Ha 30HAJIBHOMY piBHi IIJIST KOYKHOTO I'PYHTY.
Tax, BMiCT ryMyCy B IDyHTaX PeryJII€ThCA MIBUAKICTIO HOT0 ryMidikarii
Ta MiHepasmsanii. I'ymyc moBlIbHO MiHepaIi3yeThes 3 y4acTio Crenudid-
Hol Mikpodyiopu. Yum Glyblire B IpyHTI (PITOPEITOK, TUM IIIBHIIIIOK CTAE
ix MiHepaJi3alis, aje caM BMICT TyMyCy € MOKA3HHKOM IWHAMIYHO-
cTablabHIM, 0COOIUBO B LUIMHHUX IpyHTaX. lIpm cliscerorocmosapcs-
KOMy BUKOPHCTAHHI 3eMeJIb KIHIIEBl IPOAYKTH TyMyCOyTBOPEHHs Haly-
BAIOTH 1HIIOL STKOCTI.

Tepminn «opraHivHa YacTHHA IPYHTY», «OpraHIYHA PEIOBUHA IPYH-
Ty», «TyMyC», «TyMyCOBi PeYOBUHI» He € CHHOHIMAMHU 1 ¥KOJeH 3 HUX He
MOXKHA 3aMiHOBATH 1HIMAM. CHHOHIMAMM BBAXKAIOTH ITOHATTS «OPraHi-
YHA YACTHHA IPYHTY» 1 <OPTaHIYHI PEUOBUHU IPYHTY», a TAKOMK «TyMyC» i
«reperHii» (YKp. MOBOIO OCTAHHIN 03HAYAE aepOOHO ITepPerHuaIuil THil,
KOMILJIEKCHE OpraHivyHe J00pWBO, AK€ BUKOPHUCTOBYIOTH JIJIS PEryJIIOBAH-
HS TYMYCOBOTO PEKHMY IPYHTIB). HEeKOPEKTHO BKMBATH TEPMIH «I'YMYC»
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JIJIsI TIO3HAYEHHS JIICOBOI IMIJICTU/IKY Ta 1HIUX (TOpdy TOII0) Mop(bOJIoriq-
HO BUABJIEHUX OPraHOT€HHMX aRyMyJIm_uH y TpyHTOBOMY mpodisi i 3a-
rajioM Ha 3eMHIH MOBEPXHI. TeleHI/I SKl BYKMUBAIOTH B YKPATHCBHKIHN Ta
AHTJIHACHKIN MOBaX IIPU OITHUCI TYMYCOBOTO PEKUMY, TIOJAHO ¥ Ta0J. 3.4.

Tabnuys 3.4. TepmiHOIOTiA OMUCY TYMYCOBOTO PEIKUMY

Vrpaiacbka English

Oprauiuni pedosunu rpyary OP Soil orqanic matter OM

AmnaroMiuHO 30€peKeH] 3aTUIIKN

Fymyc I’

Crenmdiuni rymycosi pedosuuu ['P
[TpomixkHi IposyKTH po3masy Ta rymidika-

Organic tissue Iresidues

Humus H

Humus substances HS
Intermediate product of decay and

humification

Non-specific compaunds NSC
Progumic substanges
Humus acid

Humus acid

Black (gray) humic acids BHA
Browun humic acid BHA
Hymatomelanic acids HmA
Fulvic acids FA

Soil pigments

Green soil pigment Pg

i1
Hecnerudiuni ciomyxn HCC
[IporymiHoBi peuoBUHI

I'ymycosi xkucorn

I'yminosi kucstoru 'K

Yopwi (cipi) rymizosi kuciaoru YT'K
Bypi ryminosi kucioru BI'K
lNmartomenanosi kuciaoru MK
Oynseoruciaoru OK

I pyHTOBI mirMeHTH

3eJieHnit IPYHTOBUH HIrMEHT

I'ymia TH Humin Hn

T'ymatu Humate Hum
ODypBaTH Fulvate Ful
lNmaTtomenanatu Hymatomelanate Hum
TpysTOR mimimam Soil Lipids

DepmenTn Ferments

Homenriatypa opraHquHx PEIOBUH IPYHTY OXOILIIOE, KpiM Ha-
HMeHyBaHH X OKPEMHUX IPYIl 1 paKIiif, TAKOXK 1 3araJbHOIPUMHATI B
XiMil HA3BM PI3HUX ITOXITHUX (IIPOCTHUX 1 KOMILIEKCHHX COJIEH, e(blpna
TOINO), Kl BUKOPHUCTOBYIOTHLCA IPH AHAJI31 CKJIAMy TyMycCy, X04 1 He

3aBaau 3 HUM 30iraorbes. Tak, IPOMIMKHI IPOAYKTH po3masy i Ipory-
MIHOBI PeY0OBHMHH (CBizkl TyMIHOIOAIGHI IIPOAYKTH, YTBOPIOBAHI IIpH JIa-
GopaTtopHOMY MOILe.TIIOBaHHl) OKpeMo He aHaJI13yIOTI; (vacTuHA iX CITIBO-
camryerbea 3 ['K, medakl salImmanTbesa B HETIIPOIi30BAHOMY 3aJIHIIKY,
immm morparisiors g0 rpynu OK). HeobxigHo BpaxoByBaTH, 10 y IPYH-
Tax OpPraHivHl PEYOBHUHU HE ICHYIOTh 130JIbOBAHO BiL[ MiHepaJIiB — 37ie-
61LIBIIIOTO B IPYHTaX YTBOPIOKOTHCA OMC (opramo-miHepaJIbHI CIOJIYKH) 1
MeXaHIuHO BI,H,I[UII/ITI/I ryMyc Bm MiHepaJIbHOL YACTUHHU HE BIACTHCA.
quacm XIMIKO-aHAJIITUYHI METOIN JAI0Th 3MOTY UITKO p03p13HHTI/I
OKpeMi rpymnu opragivaux (y TOMY YHCII I'yMyCOBHX) PEUYOBHH 1 BU3HA-
uuTH iX cymapuuit Bmict. [Ipu 11boMy 13 4YOTHPHOX HA3BAHUX BHUIIE TPYIT
JIWIIIe TIepIiia TPYIa C8IX#CUX PeutmoK JIETKO Ta TOBHO BIIIIISETHCA Bl
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OCHOBHOI Macu rpyHry. Taka cemapairisg 060B’I3KOBO CYIIPOBOIKYE IIifI-
TOTOBKY IPYHTY [I0 aHAJII3y HA BMICT ¥ HbOMY rymycy (KOpIHII Ta I
BUIUMI OPTaHIYHI 3AJIUIIKN PETEJIHHO BUOUPAIOTh YPYYHY 3 JOIIOMOI0I0
HAeJEeKTPU30BAHOI CKJISHOI a00 e00HITOBOI MaJIMYKH). [HIM TpynH BiIo-
KPEeMUTH BiJ IPYHTOBOI MAcH He BIA€THCS 1 BOHU BXOJATH JI0 CKJIAIY 3a-
raJibHOTO Tymycy. [loropu30HTHO BH3HAUYe€HA KIIBKICTH 3arajIbHOTO Ty-
MyCy € OOHHM 3 HANBAKJIMBININX IIOKA3HUKIB, K1 TIArHOCTYIOTH IIO-
XOJIPKeHHs IPYHTY, HOro BUJ, BaplaHT oKyJIbTypeHocti. Came 11eit rymyc
cTae He JIAIINE JKepesioM eJIEMEHTIB KUBJIEHHSI POCJIHH 1 obi3ionorquo
aKTHBHUX DeYOBHH (AyKCHHH, BiTaMiHM), a ¥ aKyMyJaTOpoM eHeprii,
PEeryJIsiTOpoM HANBAMKIUBIIINX (PISUKO-XIMIYHHX 1 G10JIOTTYHUX BJIACTH-
BOCTEHM TPYHTY, CIPHUSAIOUYN THM CAMHM OITHMisarlii BCix 6e3 BUHSTKY
IPYHTOBO-€KOJIOTTYHUX PEIKUMIB.

Knacunune Busnauenus rymycy 3a merogoMm [.I'. 'ycrascona mepen-
bauae #0r0 Cyxe CIaTIOBAHHS MPOKAPIOBAHHAM IPYHTY J0 BYTJIEKHCIIOTO
ragy (C + Oy=CO0,), axuil KiJIbKICHO 30MpPaiOTh 1 BUKOPUCTOBYIOTH IIPHU
PO3PaxyHKY BMICTY IyMycCy.

Crorogui rymyc y MiHEpaJIbHHUX IPYHTAX BU3HAYAKTH 34 METOIOM
1.B. Tiopiza, B OCHOBY SKOr0 IIOKJIAIeHO MOKpPE CIIaJIIBAHHS (OKHCHEH-
Hs) opraHiuaux pedoBwH 0,4 H. posumHOM KyCroO; B mimmitt (1:1)
H5S04. Bmict rymycy Bu3HAUYAOTh 34 KLIBKICTIO XPOMOBOI KKCJIOTH, BU-
Tpauenoi Ha #oro okucHeHHsa (C + Oy = COy):

2K5Cry07 + 8HyS0, + 3C = 2Cry(SOy) 3 + 2KoSO, + 8Ho0 + 3COs.

et MeTOJI fla€ 3aBUIIEH] Pe3yJIbTaTh IpH amaJriai IpyHTiB, 36arave-
HUX HA BIIHOBHHUKH, 37IaTHUMH, SK 1 ryMmyc, pearyBaTu 3 01XpoMaToM
kamio. ToMmy mpu Bu3HAUYEHHI TyMycy XpPOMOBHMM METOIOM y IPYHTAX,
6aratux Ha Cl~ (cosomuakm), Fet* ta Mn™* (orsteeni rpysTH), IpoBa aTh
npsame BOupauHsa COy HATPOHHMM BAIIHOM y IIOTJIMHAJBHUX TPYyOKax
meronoMm Kuoma — Cabanina. Ileit meron He mpumaTHUi OJ1a KapOoHAT-
HUX IPYHTIB.

ITpo 3amacu opranivamx (1 MiHepaJIbHUX) PEYOBUH Y TOPQOBUX IPYH-
Tax Ta B JeIKUX OPTAaHOTEHHMUX TI'eHeTHUYHHUX ropua3oHTax (JIicoBa IIij-
CTHJIKA, CTEII0BA IOBCTH) POOJISITH BUCHOBOK 34 BTpATAMU MACH IIiJT 4ac
mposkapoBanHs 1ux cybcrpartis mpu 800 °C.

I'ymycoBa cybcranitis € crerudidyaum (CyTo IPYHTOBUM) OPTaHIYHUM
HPOAYKTOM 610Te0XiMIYHOr0 KpPyroo0iry pedoBWH y JaHamadrax, SKui
HAJIEXKUTH JI0 KJIACY TeTepPOreHHUX, MOJITUCIIEPCHUX PEYOBUH, CKJIaIe-
HHX BHCOKOMOJIEKYJIAPHUMHA N-BMICHUMH OIITHYHO Ta 010JIOTTYHO AKTHUB-
HUMU II0JIIMEPAMHU Pi3HOTO CTYIEHS apoOMAaTH3allil Ta KOHIEHCOBAHOCTI.
Hessasaroun Ha rpaHUYHY CTPOKATICTH 1 BaplaOeIbHICTE BJIACTHBOCTEH
TAKOro KJIacy CIIOJIYK, HAa CbOTOIHI BHIIJICHO 3 IPYHTY Ta J0Ope BUBUEHO
Maiiske BCl KOMIIOHEHTH TI'YMYCOBHX PEUOBHH. ¥ JIYKHUX PO3UYMHAX
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(0,1 -0,5 1. NaOH) ix mpemapaTy BHABIAKTL 3HAYHY CIOPIIHEHICTH
TOXO/I?KEeHHS, CKJIaTy, OyIOBH Ta BJIACTUBOCTEH, HacaMIiepes:

> XPOMO(QOPHICTh — ONTHYHA AKTHBHICTE 1 IIOJIIAUCIEPCHICTE CIIPHU-
YNHIOKTH 3a0aPBJIEHHS T'yMYCOBHUX PEUYOBHH y CIrerudiaumil (Bl YOpHO-
TO JTO YepBOHYBATO-0yPOT0 Ta KOBTOTAPSAIOT0) KOJIP;

> anumoigHicTh — 3ymoBieHa kapboxcumibHuMu (—COOH) Ta de-
vosrigpokcuabaumu (—OH) rpymavu, axi serko BusBisiorsesa (H 3a-
MIIIYeThCA Ha KATIOHA METAJIIB);

> IUKJIIYHICTh OYI0BHU BCIX CKEJIETHHX (PparMeHTIB I'yMYCOBHUX PeYo-
BUH, OJIN3BKO 6 % AKUX IIpe/ICTaBIeHA a30THUMU reTePOIINKIIaAMU,

> ByIJIEIeBO-a30TOBMIcHUM criaax (36 —62 % C 1 2,5—-5,0% N, me
MeHIIe Hisk 25 % CIIOJIYK SIKOTO He TiIpPOJIi3yeThCs, OCKLIBKY IIPEJICTaB-
JIeHa TeTePOITUKIIaMHU);

> myapoBa (K y Bogu Ta riroko3u CgHi90g) abo Osmabkmit q0 Hel
CTymiHb OKMcHeHH (cepequsa Misk +4 v COq 1 —4 y CHy);

> CTPOKATHM HaOlp BHCOKOMOJIEKYJSpHHX (MOJI. Maca Bim 4 —5 1o
66 — 80 THC.) CIIOJIYK 3 YMOBHUME MOJIEKYJIAMH CEpPeIHIX PO3MIpiB; aHO-
MaJIbHO BeJIMKI MOJIEKYJISIPHI MacH B MLJIbMOHN OQWHHUIIL HAJIEKATH Mi-
LIEJIAPHUM C(PepUYHNM CTPYKTYypaM PO3MIpoM He MeHII Sk 8 — 10 HM
(BUAUMUX B €JI€KTPOHHUM MIKPOCKOI);

> CXOKICTH (PI3MKO-XIMIUHUX BJIACTHBOCTEM IIpHU BaplabeJIbHOCTI Xi-
MIYHOI'O CKJIaJy.

OcranHl OBl pUCH € HAA3BUYANHO BAKJIUBUMHU IIPU €KOJIOTIIHIH, ar-
POHOMIUHI 1 XIMIUHIHM OITIHII TYyMyCY, OCKIJIBKM BPaxXxOBYIOTh IIPUTA-
MaHHl #omy wkoJsoigHo-ximiunl BiactuBocTi. O.H. CorosoBchkwuit BBa-
SKAB, III0 SKUM 01 He OyB XIMIUHMH CKJIA I'yMyCy, MOr0 IOJIOBHOIO PHCOI0
€ KOJIOIIHICTD, KA 3yMOBJIIO€ PI3UUHI, XIMIUHI, (I3UKO-XIMIUH1, O10JI0TI-
YHI BJIACTUBOCTI IPYHTY.

I'ymycoBi peuyoBuHU € cuelinIYHIMU, TOOTO CYTO IPYHTOBUMHU, KH-
CJIMMM YTBOPEHHAMH (AIIUoigaMu), Kl 3a IX PO3YMHHICTIO 1 3IaTHICTIO
eKCTparyBaThuca IIOOUIATh Ha: goynbsokuciomu (OK), eyminosi kuc-
nomu (I'K), eimamomenarnost kucnomu (I'MK), merimpomisosauuii (ue-
pO3UMHHMIM) 3auIoK, abo eymin ().

DynveoKuCcIOMU € HANPYXOMIIIIOK IPYIIOI KOBT03a0apPBIIEHUX TyMY-
COBUX MIPEIaparTiB, AKl 3aIUIIAIOTECI B PO3YNHI ITICIISA OCAIMKEHHS 3 JIYIK-
HOI BUTSIKKY T'YMIHOBHUX KHCJIOT, BLIILIIEHNX MeTomoM TiopiHa (migKmc-
JeHHA BUTSREKHN 10 pH = 1...2). 3 ryMiHOBHME KHCJIOTAME IX CIIOPIIHIOE
xiviunamit ckaan ('K 1 @K — Bucoxomosekysipai N-BMicHI opraHiyHi
KHCJIOTH), a BIIpi3HseE CBITJIe 3a0apBJIeHHs, MEHIINH BMICT KapOOHYy
(Byriieiiro), pO3YMHHICTL ¥ KHCJIOTAX, BUCOKA ArPEeCHBHICTH IOJ0 MIHE-
paJIiB, 3HAYHO OLIbINA TiApodlIbHICTE (PO3YMHHICTE ¥ BOIL Ta 0araThbox
OpPraHIYHUX PO3YMHHHUKAX, 3JATHICTH YTBOPIOBATH XEJATH 1 POSUMHHI
costi — (ysieBaT — 3 igkmmu, kapoonatuumu Jgyramu 1 NH,OH). Kari-
0HO00OMIHHI rpynu cTaHOBIATE 800 — 1000 mr-exs/100r npemapary, 3y-
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MOBJIIOIOUHN CUJIBHY KHCJIOTHICTB, a oT:e, i arpecusHicts @K momo mi-
HepaJbHUX KOMIIOHEHTIB IpyHTy. [ls iX 3maTHICTh 3MEHIyeThCs 3a Ha-
asHOoCTl 'K — uynm menmre 'K, Tum cunpHIIIEe pO3YNHSIOTHCS MIHEPAJIH
y OK. Momnerkynapaa maca OK wonmBaersca Big 4000 mo 15 000. OK
IIepeBasKaloTh y III30JIMCTUX IPYHTAX, YepBOHO3e€MAaX, Clpo3eMax, mIe-
skux Tpommivuaux rpyrTax. Oxpim TpakryBanusa tepmina «OK» sk cymu
BCIX KHCJIOTOPO3YMHHUX I'YMYCOBHX PEUYOBHH (y TOMY YHCJIl ¥ HeCIIeIlH-
pIlUHKX OpraHIYHMX PEUYOBHH), Y 3BY:KE€HOMY po3yMiHHI «Biacue DOK»
HUMY HA3WBAIOTH JIMCHO CIIEIM(IYH]I I'YMyCOBl PEYOBUHM, BHUILJIEH] 3
TPYIIH KHCJIOTOPO3YMHHHX IyMYCOBHUX PEIOBUH ayicopOITier0 HAa aKTHUBO-
BaHOMY Byrmm 3 TIOAJIBIINM po3unHeHHAM Jiyrom (meton Y. Mopcura).

T'yminosi kucnomu wMaioTb TeMHe (Bl TEeMHO-Oyporo I0 TEMHO-
KOPUYHEBOI0) 3a0apBJIeHHS 1 B IIpelrapaTax JINCHO € BUCOKOMOJIEKYJISP-
HMMHJ A30TOBMICHHMM KHMCJIOTAMH, SK1 B IHIINX (MIHEpaJIbHHX 1 opra-
HIYHHUX) KHCJIOTaX He PO3UMHAThCA. Ha 1iboMy IPyHTYETBCS IX BHII-
JIEHHSA 3 JIYKHUX BUTSKOK 10HOM BOJIHIO MIHEPaJIbHUX KHCJIOT. Ilpum
B3aemomii 3 mosmiBasieHTHUMH KaTtioHamu (Catt, Mgtt, Fet*+ A1**) Bo-
HU YTBOPIOIOTH aMOp(HUI ocal, CyXHM IIpernapar SKOro Mae T'yCTUHY
1,64 r/cm3. 3a BmicToM ByTuienioo Ta 1HmMMMH BiactaBocTavu 'K moi-
JISIOTH HA Y0OpHI Ta Oypi Tpymm. IIpu BucomoBanHi 2 H. posuraoM NaCl
KOaryJooTh ‘-IOle I‘yMlHOBl KHCJIOTH, SIK1 € JMIMCHO YOPHHUMH, X0da Y
3apyOlKHIN JriTepaTypl 1X HasuBaioTb gray (cipi), abo Grauhuminasa-
uren. YopHl TYMIHOBlI KHCJIOTHM MAIOTh HAWBHUIIMUN BMICT BYIJIEIO (10
62 %) 1 KUIBKICHO TTepeBaskaioTh y dopHosemax. Came 111 'K mpwuiiasro
34 eTaJIOH IIPH 1IeHTHQIKAI] I'yMIHOBUX KuCJI0T. KaTioH00OMIHHI rpyIin
B I'K cranoBiare 250 — 500 mr-exs/100 r mperapary B HEHTPAJILHOMY
cepemoBui i 600 — 700 — B ayxkuomy. Monekynapua maca 'K 3a na-
HHMU TeJib-glabrpalni koausaeTbesa Bix 5000 mo 65 — 80 000.

T'imamomenarnosl Kucsiomu paHiliie BRJIIOYAINA [0 TPYIH T'yMIHOBHX
KHCJIOT, a Temep ix Bigoxpemiero Bix I'K (posunasaoun I'MK y cnmprax
Ta IHIIUX HOJSPHUX OPTaHIYHUX PO3YMHHHUKAX). IX BiaacTuBoCTl mmociga-
oT1h mpomiskae micie misk @K 1 TK.

Heazdpomaoeany (HeekcTparoBaHy) YaCTHHY TyMyCy paHillle Ha3U-
BaJIH eyMLHOM Jo ii CRIIAJly BXOJATH TaKl TPYIN PEUYOBUH: TJIMHOTYMY-
COBHI ryMiH (HAUMIIIHIIIE 3B I3aHUN 3 MIHEPAJILHOIO YaCTUHOIO); JeKap-
OOKCHJIBOBAHI T'YMYCOBI PEYOBUHU, SIKI BTPATHJINA 30ATHICTh POSUMHSTH-
cdA y JIyrax; HecIrelnuivHl HepOo3UYNHHI OpTaHIYHI PEYOBUHE; TeTPUTHUHN
ryMiH (HAIIIBpO3KJIaJgeH]l (PITOPEIITKN 3 BTPAUYEHOI aHATOMIYHOI 0YI0-
BOI0, 30araveHl HAMCTIMKIIINMHA KOMIIOHEHTAMM, Y TOMY YHCJIl JIITHU-
HOM; pelITkaMu 31 30epeskeHo0 0ymoBor, N-BMICHHMHU yJIaMKAMH Xi-
THUHHOTO IOKPHUBY KOMaX).

Craan i 6ymoBa I'K i @K nHa croromui e mobpe BuBuenumu. lle He
XIMIYHO 1HIWBIIYAJIbHI CIIOJIYKH, & TPyIla TYMYCOBUX PEUOBUH 31 CIILIb-
HUMH pucaMu OyIoBM, BapilabeJbHUX 34 BJIACTUBOCTSIMU, €JI€MEHTHUM
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crJiagoMm (Tabs. 3.5 1 3.6), KOMILJIEKTOM CTPYKTYPHHUX (pparMeHTiB, MO-
JIEKYJIIPHUMU MacaMu TOIIIQ.

Tabnuuys 3.5. Enemenrnuit cknan 'K i OK B pisHux rpynrax, B atoMmHEX %

Cmiesiguomensss | Crymias

C H (6] N .
TpysT H:C C:N OKH}igeH
ITK|OK | TK |OK | TK |OK | TK |OK | TK | ®K | TK | ®K | T'K | ®K
BoutotHo-
TyHapoBuit | 36,9]33,4(47,3]139,5|15,5(24,6] 2,1 | 2,561,312 18 | 13 [-0,4]|+0,3
JleproBo-
mazosmcruti | 37,5(34,4139,8(39,3(20,3|125,31 24 (20 1,1|1,2]| 16 | 17| 0 [+0,3
Cipwit ommi-

30JICHU 38,1(31,9(40,3(40,9(19,2(25,3 2,4 1,9 1,0 1,3 16 | 17| 0 |+0,3
YopHozem 42,5130,9(35,2(40,6119,9(26,3]| 2,4 | 2,2 (0,81 1,3 | 18 | 14 [+0,1|+0,3

Jlyurunmit

amo-

BlaJIBHUN 44,6131,9(34,2(41,2118,9(24,4]1 2.3 1 2,5(0,8 11,3 19 | 13 [+0,1]|+0,3
Kamrano-

BU 37,7130,9(42,1|40,6|17,4(26,3] 2,8 | 2,2 (1,1 1,3 | 14 | 14 [-0,2]|+0,3

Yepsonosem |42,1(36,633,4|33,4(21,8(27,9] 2,7 12,1 [0,5[0,9]| 16 | 18 |+0,2]|+0,6

Tabruys 3.6. Me:xi xoIMBaHb CKJIaxy i BIaCTHBOCTEN I'yMYCOBHUX KHCJIOT
(3a JI.C. OpsoBuMm)

I'ymiHOBI KHCITIOTH Dy IbLBOKHC-
[Torasuur JIOTH TPHOX
: JIEPHOBO-
YOpHO3eM Cclpo3eM N30 HeTH r;gg;?}g
C, % 56 — 61 49 — 58 46 — 53 36 — 44
N, % 3,6 -4,5 3,9-5,7 3,3-6,0 3,0—-4,4
0,001 %
EX % 0,097 - 0,119 | 0,058 — 0,12 | 0,041 — 0,057 | 0,007 — 0,05
Benzosnmosrikap6oHoBi KHC-
gotu, % 7—26 8-15 6-17 3-6
Herinposizo- | ycworo 43 - 63 31 —47 26 — 44 22 —-30
Banui N, %
Ilf(l)ﬂ 3arajIbHO- | peTepOLMKIIIB 10-35 7-12 0-11 0-5

EnemenTHHM crian € HalBaMKIIMBIIIOW XIMIYHOK XapaKTEePUCTUKOIO
TYMYCOBHX PEUYOBHUH SIK CIIEIIU(PIYHOrO KJIACY OPraHIYHUX CIIOJIYK IPYH-
Ty, BU3HAYAE CYTHICTh I'PYHTOTeHe3y B PISHHX JaHIIadpTHO-010KIIMA-
THYHUX 30HAX, 3aBISIKM YOMY BIAETHCA TIACHOCTYBATH €KOT€HETUYHI
TUIH, MITUIIN, BUJU, KyJbTYPHI BapiaHTH IPYHTIB Ta iX OKpeMi ropu-
30uTH./I0r0 BUKOPHCTOBYIOTH TAKOMK IJIsI BCTAHOBJIEHHS CTYIIEHS KOHIEH-
COBAHOCTI «3PLIOCTI» T'yMYCOBHMX PEUOBHH, 010r€OXIMIUHOIO THILYy I'yMidi-
Karllii, yMOBHOIO BU3HAYEHHS HAUIIPOCTIIIHIX (DOPMYJI TYMYCOBHX KHCJIOT.

HesBaskaroun Ha 3HayHI KOJWBAHHS IX CKJIAJy, MOMKHA 3a3HAYNTHU
Taki sakoroMipHocti: 'K mictars (y macoBux %) 46 — 62 % C; 3 —6 % N;
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3-5% H; 32-38% O; gna DK xapaxTepHuUM € SHIKEHUHN 10
36 — 44 % BMmicT ByIJIeIo Ta mgsuineHuii 10 45 — 50 % swmicr O, Takmit
camuii (a6o memro menrnii) Bmict N (Big 3 — 4 no 5 %) 1 ogaaxosuii 3 'K
Bmict H (3 -5 %).

Binemra kapbonizosanicts I'K e cBigqueHHAM OLIBIIOL IX apoMaTH3aIil
(3baravenus mukaiuanMu gpparmenramu). OK, HaBnaxy, e OLILII OKuC-
HEHUMH PEYOBMHAMU, B CTPYKTYPIl SKUX IIepeBaKaioTh aNipaTUdHI CTPY-
krypu tumy C,Hy,,+1COOH. Jlys mopiBHsAHHA 3 (PITOTeHHUMHU PEITKAMUA
3a3HAYMMO, IO JIeSK]I 1X KOMIIOHEHTH MICTATH Y CBOEMY CKJIAl 3HAYHO
OlyIbIre BYTJIEITIO, HiMK I'YMYyCOBI pedoBHMHU (JTirHiH — 110 65 % C, mimian —
monan 70 % C), ame GaraTo croayk, OITHUX Ha ByIVIelb (BYIJIEBOOH —
40 % C) 1 3baraueHux kucHeM. ¥ HaBemeHomy npuriani ['K sa emement-
HUM CKJIAJIOM IIOCITAIOTH IIPOMISKHE ITOJIOYKEHHS MIK JITHIHOM 1 ByTJIEBO-
mavu, a OK HabamxaioThbesd 0 BYIJIEBOMIB 1 IIpoTeiHiB. BwmicT asory B
I'YMYCOBHUX PEUOBHMHAX 3aBIKIM € ITABHINEHUM IIOPIBHSHO 3 IIEPIIOIKe-
pebHUME (PITOreHHUME PEITKAMHU, 110 IIOSACHIOETHCSA OLIIBIIOK 1HTEHCUB-
HicTio BTpaT COg MOPIBHAHO 3 BTPATAMHU I'a30II0I10HUX CIIOJIYK a30Ty IIPH
MiHepaJtisamii Ta rymidikami mux sanumiie. Hasemeni mami (y maco-
BHUX %) €JIeMEHTHOI'0 CKJIAJy CBIAYATH IIPO Te, II0 HAMOLIBII 30aravyeHu-
MH ByrJyierieM (a oTsxe, 1 apomatusoBanumu) € 'K qopHOo3eMiB 1 ciposeMis,
a I'K migsosmcTux rpyHTIB 34 BMICTOM BYTJIEITIO TA KHUCHIO HAOIMKAIOTHCS
J10 by IBBOKHCIIOT. 3arajioM po301KHOCTI eJIEMEeHTHOTO CKJIAIY T'YMIHOBUX
KMCJIOT, BUAUIEHHUX 3 PI3HUX 30HAJLHUX IPYHTIB, € He3HAUYHUMH (MAKCH-
MaJIbHA PISHUIE y BMICTI BYyIVIEI0O MK IIpelapaTaMu 3 JepPHOBO-
MII30/IUCTUX 1 YOPHO3EMHUX IPYHTIB He ITepeBuIye 5 %).

HonaHHS eJeMEeHTHOro CKJIajy TyMyCOBHX KHCJIOT y MAacOBHX (Baro-
BUX) BIJICOTKAX Jae MaJjo iHdgopmarrii PO POJIb OKPEMHX €JIEMEHTIB y
mo0y/I0B1 IX MOJIEKYJI Ta HPO CIPSAMOBAHICTD I'yMYCOYTBOPEHHS B PI3HUX
naggmadgrax. PosidpaTrcsa B IIMX 3aKOHOMIPHOCTSX HOIOMAramoTb Po3-
PaxyHKH B aTOMHHUX BIJICOTKAX, Kl BKA3yIOTh HA ICTUHHY y4acTh ATOMIB
KOHKPETHOI0 eJIeMeHTa B II00yaoBl MosIeKyJl. Hacklibky Benkoo OyBae
BIIMIHHICTD y TJIYMAUYeHH] II0-PI3HOMY PO3pPaXOBAHHUX Pe3yJIbTATIB aHa-
JIi3y, TOKAa3ye TaKMH MPUKJIA]: AKII0 B MeTHiIbHIN rpym (—CHs) aBa

atomu H 3amiInyoTbess OJHAM aTOMOM O[—C —Hl TO 3a BAarOBUMH BIlJI-
corkamu Bmict C 3amenmyerbest Basiul (3 80 mo 41,4 %). Pospaxymuok B
ATOMHHX YaCTKaX 3aCBlIUYye IIPOTHJIEKHE SABUIIE — peasibHe 3POCTaHHS
K1LJIBKOCTI aTOMIB BYIJIEIO B O0YI0BI IIHOT0 CTPYKTYPHOr0 (DparMeHTy.

Takum yrHOM, BAroBl BIL[COTRI/I IaTh XUOHe YSIBJIEHHS IIPO POJIb BY-
IJIeIio B OyIOBl, a OT:e, 1 Y BJIACTUBOCTSX PEUOBHH, 1 BOJHOYAC BOHU €
HE3aMIHHUMU IIPU XapPaKTePUCTUIIl MACIITAOIB MACOIEePEHEeCEeHH Pevo-
BUH (y IIbOMY Pa3i I'yMyCOBHX).

EnemenTHMt crIam ryMyCoBUX PEUYOBHH, BUPAKEHUN B ATOMHUX Bif-
COTKAX, 1 € caMe Tieo (popMOI aHAJIITAYHOL pelpe3eHTalrli, aKa peabed-
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HIllle BUABJISIE POJIb OKPEMUX €JIEMEHTIB y OYyIOBl ¥ y BIIACTUBOCTAX Ty-
MYCOBUX PeYOBHH (IuB. TabJ. 3.6), IpOTe CTPYHKOTO 30HAJIBHOTO PSIY
'K IpY IEOMY BiKe HeMae. VYV crmam 'K Ha mepire miciie 3a KLJIBKICTIO
aTOMIB BUXOJUTEH BOJEHB, 4 ByIJIellb IIePeMIILyeThCs Ha Apyre (36 — 43 %
BiJ| 3araJIbHOr0 YMCJIA aTOMIB y MOJIEKYJI1), 10 3HAYHOK MIPOI 3MIHIOE
HAaIlll ySIBJEHHS IMpo 11 BHYTPIIIHO OymoBY (IBHO 3MEHIITEHA apOMAaTH-
3alris 3a OLIBII 3HAYHOIO PO3BUTKY IIePUMEPUIHNX OIUHUX JIAHIIOTIB).

Pesymnbratu amasmay csigyaTh mpo cyTTeBl posdisHocTl B 0ymosl OK 1
I'K. Monexyna OK Buspiserbes 301QHEHOH Ha aTOMHK BYIJIEIIO 1 Mic-
TUTH OLIBITY KIJIBKICTh KuCHIO mopiBHAHO 3 ['K. Haiimenmre Byrirerro
mictars OK, Bumineni 3 uvopuosemiB, a Haubinbire — OK meproBo-
migsosmetux rpyHTIB. s 'K 3aKoHOMIpHICTE € IIpOTUIEKHO: HaMOI-
npmie C mictars 'K yopHO3eMiB, a HaliMeHIIe — JePHOBO-IIII30INCTHUX
IPYHTIB.

IIs 3axoHOMIpHICTD, HA HMEPIIHHA IOIJISA, € HeCIIOAIBAHOI, ajle JIETKO
MHOSICHIOETHCS 3 OTVISIIY Ha IIPUYETHICTh MIKPOOIB 10 HMPOIeCiB MiHepaJIi-
3ami, rymidikarii (3arajiom rymycoyTBopeHHs). HalliocTyIHIIITO0 T
MIKPOOiB I'pyIIOi0 I'yMyCy B YOPHO3eMaXx 3 IX BHCOKOIO 010XIMIYHOIO AKTH-
BaicTio € OK, 110 # cupuse ixX MBUIKOMY OMOJIOIKEHHO (OHOBJICHHIO) 3
TeHgeHiriero no amenmenus smicty C B momogux @K. 3a takmx ymos
I'YMIHOB1 KHCJIOTH BIIJAIOTH OIS JKHUBJIEHHS MIKPOOIB cBOi 01uHi (asida-
THUYHI) JIAHIIOTH 1 36aravyioThes ByrJielieM. bioxiMivuHA 1HAKTHBOBA-
HICTH JEePHOBO-III30JIMCTUX IPYHTIB CHPHsEe KOHCEPBAIIIl Ta YCKJIAHEH-
uio mosuerys @K, sdbaravennmo ix syrieneMm, a 'K B miux ymoBax Olibime
HAPOIILYIOTh 301JHEeHUX ByrJieleM mepudepiiuux jgaHioris. [{um mosc-
HIOIOTBCS PI3Ka AUpepeHIraIisa JB0X OCHOBHHUX (pOPM IPYHTOBOIO I'yMYyCY
B YOpHO3eMax 1, HaBIIaKH, BiguHocHe 30mmxenHd ckaany @K i 'K B gep-
HOBO-ITI30JIUCTUX IPYHTAX (34 PAXyHOK PI3HOTO CITIBBIIHOIIEHHS B HUX
mporieciB rymidikalii Ta MiHepaJisarrii).

Kpim mHasBasux (mus. Tabi. 3.5) yorupnox enementis (C, H, O, N), B
critaml 'K 1 @K mocTiitHO BUABIAIOTh KOHCTUTYINHHY S (Bl JeCSITHX
gactok 10 1,0 — 1,2 %) ta P (coti i1 mecari yacTku %), AKUM BXOIUTH J0
CKJIAY SAJIMIIKIB HyKJIEOIpoTelmiB, docdoimims, agcopboBanux ¢oc-
daTis, KaTIOHIB MeTAJIIB, Kl CIIPUYNHIOITH YTBOPEHHS B I'PYyHTAaX ryMa-
TiB 1 QyIHBATIB.

Bynosa rymycoBux pedyoBHMH HA CBHOTOJHI PETEJHHO JOCITIIMKEHA
3a CIeLIaJBHOK IIPOrpaMOKo 3 [OIOMOIOK Cy9acCHHX JOPOrMX METOZIB
aHamsy, SIK1 OyJI0 3aCTOCOBAHO [0 0OMEKEeHOTo Habopy eTaJIOHHUX IpyH-
TiB. OCHOBOI IIMX METOZIB € Pi3HI IPHHAOMH NeCTPYRI (FiApoJIi3, mipo-
J113, OKMCHEHHS TOIIIO) 3 II0JA/IBIIM aHaJriaoM Il IIPOCTUX MPOIYKTIB. 3a
pe3yJIbTaTaMy IUX aHaNI3iB PISHUME aBTOPaMu 3po0JIeHO crpobH Ha-
nncaHH: IMOBIpHEX hopMyJt crpykTypHuX gparmentis I'K 1 Byrueneso-
ro crestera OK. ¥V cTpykTypl MOJIEKYJI TYMYCOBUX KHMCJIOT YMOBHO MOMKHA
BUIIIATH J1a0LIbHY nepugepuuny Tta cmabijibHy A0epHY YACTHHH,
TOJIOBHI CTPYKTYPHI KOMIIOHEHTH SAKUX HABeIeHO B Tad. 3.7.
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Tabnuys 3.7. CHiBBiIHOIIEHHA CTPYKTYPHUX OIHUHUID
Y MOJIEKyJIaX I'yMyCOBUX KucJoT, % (3a JI.C. OpsoBum)

®parmenTn 'K 'K OK
MOJIEKYJI Crpyxrypra oxurmIs YOPHO3EMIB | IMIA30/B | mig30siB
AwmiHOKHCTIOTH 6 8 6
Tepudepani AMIHOL[}.IKp.I/I 2 2 3
DOK-momioui 6 7 —_
Tuxstivni coayku 0,5 0,4 0,2
Bensosnmoioikap0oHOBl peuoOBUHI 25 10 6,5
Anepui DeHOIOKNUCIIOTH 17 7 4,0
AminokucIoTH 1,9 3 2,0
Heigentudgikosami 12 34 32

Anepui pparmenTu 'K 1 OK cxnamamoTbesa mepeBaskHoO CTIAKAMY ITH-
KJIYHAMK CIIOJIyKAMH, BMICT AkmX e HaubuipmmuMm y 'K dopHOosemis
(muB. Tabu. 3.7). Ilepudepuuni dparMeHTH IIpefCTABJICHI IIEPEeBAKHO
BYIJIEBOAAMH Ta AMIHOKKCJIOTAMM, BIIHOCHHM BMICT SKHX € HAMOLIb-
mum B OK migsonuerux rpywuTiB. CTpyKTypHI dhparMeHTH Imepudepud-
HOI YACTHMHHU MOJIEKYJIM JIETKO POSIINEILTIOTHCA, HATIPUKIAI, I Jac
riapoJIidy, OCKLIBKK TaM € IIOJINeNTHIHI, CKJIAJHOoedlpHl Ta 1HII He-
CTIHK] XIMIYH1 3B’ A3KH.

[lepudepuuni dparmMeHTH I'yMyCOBUX PEUYOBHUH HEOIMIHHO MICTATH
JI0 MIBTOpPA HECATKA PI3HUX (PYHKINOHAJIBLHUX I'PYI, Kl i BU3HAYAKIOTH
OLJIBIMICTD 1X XIMIYHHMX BJIACTHBOCTEM, 4 TAKOK IIPABUJIA B3aeMOJIil I'y-
MYCOBHUX CIIOJIYK MisK cO0O0I0 Ta 3 PISHUMH MiHEpaJLHUMHU KOMIIOHEHTA-
mu (IpyHTy, 106puB, mectuitumis). Habisnry ¢pisuko-XiMIvuHYy Ta arpo-

N

€KOJIOTIUHY 3HAYYIIiCTh MaioTh kapbokcnnbHi| R — C— HOJ, aminorpy-
mu (R—NHj), heHOoNrapoKCHIIbHI, CHUPTOrIPOKCUIbHI, KapOOHLIbHI,
METOKCHJIbHI Ta JesAKl 1HIm (aMigHl, KeTOHHI, XIHOHHI, MIPOKCUXIHOHHI,
menTuaHl) mepudepryuHl (QPYHKINOHAJIBHI TIpynu. BoHE Heraii3yoTb
CITIBBIHOIIIEHHS CTPYKTYPHUX (PparMeHTIB, HAJAYNU 3MOTY OLIIHHTH
P3 (peaxmiiiny 3maTHICTH) TYMYCOBHX PEUYOBHH, 30KpeMa iX B3a€MOIII0
MiK c0000, MiHepaJbHUMU KOMIIOHEHTAMH IPYHTY, JOOPHUBAMU TOIIIO.
Cepeq HUX BAsKJIMBUMH € KHCHEBMICHI (KapOOKCHJIBbHI, CIHUPTOBI, ge-
HOJIbH1, METOKCHJIbHI, aMi/H1) TPYIIH, MACOBA YaCTKa AKUX Y T'YMYCOBUX
pevoBuHax mocsarae 30— 35 %, CyTTEBO KOPHUTYIOUM IIUM IX YMOBHI
CTPYKTYpPH1 popmysn (€ maHl PO IIPHUCYTHICTh V HUX XIHOITHHUX, edip-
HAX 1 KeTOHHUX Tpym). HalipeakTHBHINNIUMU B OpraHO-MiHEpaJbHUX
B3a€EMOMISAX € KapOOKCHMJIBbHI 1 (peHOJbHI IpymH. AIHMIOITHICTH OIHO-
3HAYHO CIIPUYMHEHA KapOOKCUIBHUMHU TPYIIaMU, SKHUX HaWOLIbIe Ma-
oTh QyapBorucaoru (Mo 900 mr-exs/100 r mpemapary) 1 menmre — 'K
(900 — 400 mr-exs/100 r c.p.).
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CyMapHy KIJIBKICTh (DYHKIIIOHAJIBLHUX TPYII, Kl B3a€MOIIIOTEH 3 KAaTi-
OHAMH, IHIWKYE €MHICTh IIOIIMHAHHS I'YMYCOBHX KHCJIOT, X04a IIe IIO-
HSITTA JJIA HAX € PO3MUTUM (P13H1 aBTOPH OIHUCYIOTH EMHICTD, 3HAUIEHY
mpu pisHuxX 3HaveHHsSx pH, xoua moOpe Bimomo, IO JIEIIPOTOHYBAHHS
KapOOKCHIbHUX 1 PeHOJBHUX I'PYIl 3AJIEKUTh Bl peakiii cepegoBHINA,
arperaTHOro CTaHy I'yMYCOBHUX PEUOBUH TA OJIOKYBAHHS YACTUHU (PYHK-
I[IOHAJILHUX TPYII 30JIbHUMU €JIEMEHTAM).

PosoproBanus mIMHHEWX IPYHTIB CIpHsAe 30LIBIIEHHIO KIIILKOCTI Kap-
OOKCHJIBHHX I'PYI Y TYMYCOBHX PEYOBMHAX ITPY 3MEHIINEHH] — (DeHOJIri-
OpOoKCUNbHUX rpyil (Tadma. 3.8). i sMiHM TiCHO HOB’SI3aHI 3 BMICTOM Iy-
MyCy B I'PyHTaX, TPHBAJIICTIO iX BUKOPUCTAHHS 1 MAIOTh YITKI 30HAJIBLHO-
naHmmadgTHl pucu. BUKOITyBaHHS ITIJIMHHAX TPABOCTOIB CIpUSIE 30171b-
IIeHHI0 KIJIBKOCTI KapOOKCHJIBHMX 1 (DEHOJITIAPOKCUIBHUX TPYI Y d0Op-
Ho3eMax (il 3aJIesKHICTD Bl I'YMYCOBAHOCTI IIPHU IIEOMY 30€pIraeThCs).

Tabnuuya 3.8. KinbKicTs (yHKIIOHAIBHUX IPYII y TYMYCOBHX PEYOBHHAX YOP-
Ho3eMmiB, Mr-exs/100r

Yoprosemu TUIOB1 YopHo3eMu 3BUIANHI
MuxairiBChbKOl IITUHT XOMyTOBCHKOTO CTEILY
Bapiantu Tmnusa, DeHOITI - ®Denourig-
™M Kap6oxcmrs- poxc nbgi Kap6oxcuis- B J'Ibfli
Hi Tpymnu rpyiTa HI Ipymu rpyITH
AbcosoTHa 0-20 3,98 2,38 3,38 2,22
IiTrHA 20 -40 4,22 2,67 4,27 2,17
Kormrena 0-20 4,13 3,02 3,88 2,93
IirHA 20 —-40 4,44 2,56 4,67 2,41
Opanka 0-20 4,54 2,17 4,29 2,13
65 pokis 20 — 40 4,48 2,51 4,34 2,11
Opanxa 0-20 4,86 2,14 4,97 2,09
>120 pokis 20 — 40 4,54 2,16 4,45 2,08

TakuMm YMHOM, HA CHOTOHI BCTAHOBJIEHO, IO 34 JOIOMOI'OI0 METOMIH-
KH, po3pobsenoi 1me B XIX cT., 31 CKIaay TYMyCy KOKHOIO I'PDYHTY MOIK-
JINBO BUILIIUTH IIPEHAPATH JBOX TPYII I'YMYCOBUX KHCJIOT:

> memH0o3a0apaieHux 2yMyco8ux Kucaom: TyMIHOBUX (YOpHI, cipl),
yJIbMIHOBUX (0ypl) 1 CHUPTOPO3UNHHUX IMMATOMEJIAHOBUX;

> orcoemozabapesienux gyaveoxkucaom (a TAKOK HETrlIp0I130BAHOTO
3AJINIIKY — T'YMIHY).

Jlobpe BUBUEHHM € eJIeMEeHTHHUHN Ta d)paRmHHo -TPYIOBUH CKJIAJ Ty-
MyCOBHX KHcJIOT. HesBaskarouwm Ha IX BapiloOBaHHA B PISHUX IPyHTaX
(C—52-62%; H— 3,0-45%; N — 3,5—-45%; O — 32-39 %),
€KOJIOTIYHI, arpOHOMIYHI TA 1HII BJIACTHBOCTI 3aJIMIIAITHCA CTAOLIL-
HuMmu. [lg cyro OloreoxiMiuda pmca TyMyCOBOIO OJIOKY IPDYHTOI€HE3Y
crnouykae caimom 3a O.H. CokosioBcbKMM HamaBaTH IepeBary KoJioina-
JILHOMY CTAHy T'yMYyCOBHMX PEUOBHH HaJ IX XIMIYHHM CKJIAIIOM, IIepemy-
ciM TIpU iX arpoHOMIUHIN omfiHIl. [Hdopmallis mpo XiMiaM T'YMYCOBHUX
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PEUYOBMH IIIUPOKO BUKOPHUCTOBYIOTH Y MeHETUKO-TeorpadIivyHuxX Ta eKoJIo-
ro-010reoxXIMIUHHUX IJISX, 4 TAKOK Mae BeJHMKe arpoHOMIYHE 3HAYEHH,
OCKLITBKM POJIOYICTH IPYHTY 0araTto y YoMy 3yMOBJIIOETHCS BILIUBOM TY-
MYCOBUX PEUOBUH:

> IpyOKyBaTO-3EPHUCTA CTPYKTYpa 3000B’s13aHA aIre3lfHii 31aTHOC-
Tl T'YyMYCOBHUX PEUYOBHH;

> Taka CTPYKTypa OIITHUMI3y€e BOJHO-IIOBITPAHI, OloeHepreTHYHI,
TPOIUHI TA 1HII IPYHTOBO-€KOJIOTIUHI PEsKIIMI;

> BOMpHA 3JATHICTH IPYHTIB TA II0B A3aHI 3 HEI0 PEKUMU IIOMKHUBHUX
Ta IHIIUX €JI€MEHTIB, KUCJIOTHO-JIYKHI Ta (PISUYHI ITOKA3HUKH, (PISUKO-
MexaHIvHi ToImo (y ToMy yuncitl ¥ OydepHHX) 6I0reHHO BILJIMBOBHX BJIAC-
THUBOCTEH IPYHTY;

> KATAJITHYHI BJIACTHBOCTI T'yMyCOBAHOTO ApiOHO3eMy (MyJLy, opra-
HO-MIHEpAaJFHUX KOJIOIAIB) 1HIINIOITh TA IIPUCKOPIOIOTE IIPOIIECH, BAKKO
BIATBOPIOBAHI B JIA0OpPaTOPIl;

> 1HTI0yIOUYNH BIIMB OKPEMHX OPTaHIYHIX KOMIIOHEHTIB Ha epMeH-
TAaTUBHY aKTUBHICTh HUKHBOI YACTUHU OPHOTO Mapy (JTIKBIIYETHCA YIb-
TpadioIeTOBUM OIIPOMIHIOBAHHSIM MOr0 II0BEPXHI COHIIEM);

> (pisiosoriuao akTuBHA (IOmi0OHA «IHUXAJBPHUM XPOMOI€HAMY») IIis
POSUMHHUX (PPAKINNA TI'yMyCOBHX PEUOBHH HA OKHCHO-BIIHOBJIIOBAJIbHI
MIPOITECH B POCIMHAX (CIIPHsie OTPUMAHHIO BUCOKUX YPOYKAIB CLIBCHKOTOC-
OJAPCHKUX KYJIBTYD).

3araJiom, IIpu CLIILCHKOTOCIIONAPCHKOMY BUKOPUCTAHHI IPYHTIB HE00-
XIJTHO BPAaXOBYBATH, IO T'YMYC 3aBKIN CTA0LII3ye IPYHTOBY POIIOYICTH
SIK HAJTO CIeIUMIYHUN MPOIYKT IPYHTOTeHe3y — XIMIYHO YCKJIaHeHUH
KOMILJIEKC TeMHO03a0apBJIeHUX a30TOBMICHUX OPTAHIYHUX KOJOIJATIBHUX
IOBEPXHEBO AKTUBHUX CIIOJIYK, CYTTEBO BAMKJIMBUX IIJIS HPOSIBY OCHOB-
HUX €KOTeHEeTHUYHUX Ta ArPOHOMIYHUX BJIACTHUBOCTEN IPYHTY.

3.2. Ponb 6ioTn y chopmMyBaHHi FpyHTOBOro cooHay
OopraHoreHHMX pe4oBuH

[Tposigua poJsib 6i0TH B MOXOMKEHHI OPraHIYHUX PEUYOBHH HA CHOTO-
JIHI € 3araJbHOBU3HAHOK y OyIb-IKMX JIaHMIIAaTHO-010KIIMATHIHNX
3oHax. J[ocepesiom 1TUX PEYOBUH CTAIOTH BIIMEPJIl OpraHy POCJIUH (MeH-
111010 MipOIO TBApWH), IX OKpeMl OCOOWHM, ITiJIi IIOILYJIAINi, a TAKOMX He-
3YHCJIEHHI IOTIUINA MI3epPHUX 38 MAcoIo, aJle JyKe THCIeHHNX IPYHTO-
BUX Mikpooprauiamie. Cepen Ha3BaHUX yrpyIoOBAHb POJIb TOJOBHOTO 1
TMEePBUHHOTO TIOCTAYAJIFHUKA OPTAHIYHUX PEUYOBHH JI0 TIPOIECY 2Y.MYCO-
YyMeoperHA 3aBKIAY BIIITPAIOTHb PEIITKHA 3eJeHUX POCIUH-(POTOABTO-
Tpo(iB, 3TATHUX CAMOCTIMHO CHHTE3YBATH OPraHIYHI PEYOBHUHU 3 MIHE-
PaJIbHUX CIIOJIYK.

3a mepion iICHyBaHHSA IPYHTY 4epe3 #0ro mpodiib IPOXOJUTH bararo
TUCSY TOHH Gl0aKTUBHUX OPraHIYHUX PEIOBUH, IIPOJYKTIB IX PO3Iady Ta
MiHepaJisali. 3arajbHa KiJIBKICTH PEYOBHUH, SIKI IIPHU IIHOMY 3aJIyda-
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otbea 10 BIKy, Ta iX cIiBBITHOIIEHHS CHIBHO BapilOOTh 3aJIEKHO Bif
THUILY (PITOIEHOTHYHUX KOMIIOHEHTIB Jiauamadgrty. MakcuMaabHA K1Ib-
KICTHb OPTaHIYHUX PEUYOBUH IIOCTABJIAETHCSI B I'PYHTH JIICOBUMH (DiTOIIE-
HO3aMH — B CyOTpOIIIYHOMY Ta IIOMIPHOMY IIOsICaX He MeHIIe HIMK
400 1/ra, y BoJIOrMX TpomivyHMX Jicax — 1o 500 i1 Hasite 1700 T/ra B
Bpasunbcepkiit Amasonii (tabu. 3.9).

Tabnuys 3.9. BionpoaykTuBHicTh hiTOIEHO03iB y pisuux Jangmadrax, m/ra

Ilopiunamit &
- = ]
JI 3 é Q;) A E
. HamadgTH rajabH .
®iToreH03U a %o;a:b a (ﬁTﬁiI,IaC: 2 3] 5 § 8%
5 B 5 3= e
el R E |85 88
> =] 3 B2 Mo
JlumaiinnioBi Apxrrysnpa 50 35 10 10 35
'YarapHUKOBI Tyumapa 280 231 25 835 10-30
CocHAKOBI Tatira msHiHA 807 178 33 462 20-30
CMmepekoBi 1000 220 45 300
CocHAKOBI 2800 636 61 47 448
CMmepekoBi Taiira miseHHa 3300 735 85 55 350 | 70-120
Bepesaaxosi 2200 505 | 120 70 300
MoxoBo-cdar=Hosi 370 40 34 25 1000
J1i6poBH1 Thicoerer 4000 960 90 25 150
Jlyuno-cremoBi 250 205 | 137 — 120 900
ITomipuo-cremosi  |Cren 250 205 | 112 — 62 |120-160
Cyxocremnosi Crert cyxuit 100 85 42 — 15 —
lasodiTai 5 — —
Hamisuarapuukosi |Hamismycresi 43 38 12 0,2 — —
Eg)r?il\;igfngHKOBi Ilycremi 125 104 95 1 —
Mupoxomucro- Boutori cy6Tpo-
oo o YOTP 4100 820 | 245 | 35 | 100 —
Tpas’smeri CaBauu non/{ipHi 666 39 120 13 0,2 —
CaBanu cyxi 268 113 73 5 13 —
Bosorosicosi Tporriku 5000-17 000 | 900 | 325 20 0,1 —

Jlyuso-cremoBi Tpas’suucTi yrpynoBauHsa JlicocTelry mpoayKyoTh Ha

1 ra smavHo Mmenmre (0au3bko 25 T) ditomacu. Takl caml IOKa3HUKM Xa-
PaKTepU3YIOTHh O10IIPOIYKTUBHICTD YaTaPHUKOBUX (PITOIIEHO3IB TYHIPH.
VYV kcepodiIbHUX JaHAITA(TAX 15T BEJINYNHA 3MEHIIYETHCSA IIe Ha ITOPS-
JIOK — y CyOTpOImYHuX Ta apKTOTYHIPOBUX mycTessx 10 1,0 — 1,5 T/ra.

MaxcumanbHAN mopqum/I mpupict diToMacu CHOCTeplI‘aeTBCH B
TpomuHux (325 1/ra) 1 B cyOoTpomiuamx (245 1/ra) Jicax, a HailMeH-
muit — y mycresax (12 m/ra), aprroryaapax (19 1/ra) 1 B COJIOHYaKOBUX
(rasocpiTaux) piTomenosax (5 1/ra).
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Haii6ibnry yacTky KOpeHIB Ta 1HINX ITJ3€MHUX OPTaHIB BUSBJICHO
B TPaB’'AHUCTUX CTEIOBUX yrpymoBaHHAX (8 — 28 t/ra abo 70 — 80% Bix
yciel (biTOMaCI/I)' TPaBH B 30HI IIyCTEJ HPOAYKYIOTH 3 — 12 T/Ta KopeHiB
(o B 8 — 9 pas3iB mepeBHUIYIOTh TYT HAJI3EMHY Macy), a JydHi diTorie-
HO3M TairoBoi 30HM — 6 — 13 T/ra. BaraTopivsl TpaBu KyJIbTYpHHX ar-
POIIeHO031B 30epiraroTh el piBeHb (8 — 15 T/ra), 3aTe OMHOPIYHI TpaBU
HAKOIUYYIOTh Y IPYHTI He OLIbII AK 3 — 5 T/ra KopeHiB. Halimenmra gac-
TKa (Bcboro 18 — 26 % Big 3arajbHOI (PITOMACH) KOPEHIB HAKOIINYYETHCS
nicoBumu itorenosamu. [lompasna, abcomoTHAa IX KIJIBKICTh € JOCUTH
3gagHoio — 17 — 27 1/ra (Hl,u JIy9IHO-CTEIIOBUMHY LIEHO3aMHU 2 t/ra). 3are
B JICaX 3HAYHI KIJIBKOCTI OPTaHIYHUX PEeYOBMH HAKOIMYYIOTECS B JICO-
Bl mijgcTmiil, ocobsmBo mowmiTHIE y Ta#al (300 — 460 1/ra), TyHmpi
(835 1/ra) 1 mewIo mipow B mioposax Jlicocremy (150 1/ra) Ta B cyo-
Tpomiuamx Jjicax (100 w/ra). Kinmbkicre wHagsemHOi ¢iTomacu B
TPaB’ SHUCTHUX IIeH03aX KoJauBaeTbesa Big 5 go 130 — 250 1/ra, mo xapak-
TepHo ¥ mys Jlicoctenmy YEpaiHu, Je BOHM HAKOIUYYIOTH MEHIIY, HIMK
Jjic, piToMacy, B IK1H KOpeHiB O1JIbIlle 3a HA3eMH1 OpTaHU B TPH — IITICTh
pasis.

3 HABEJIeHNUX NaHUX (,HI/IB Tabis. 3.1 — 3.5, 3.9) Mo:xkHaA 3pOOUTH BuC-
HOBOK IIPO BLICYTHICTB 9iTKOI IIPOIOPIIAHOI 3aJI€KHOCT] MiK 3araibHOI0
KLIBKICTIO TyMyCy 1 BCiero (hiTOMACOI0, a8 TAKOMK ii OKpeMIMU KOMIIOHEH-
TaM¥, HAIPUKJIA[], KOPEeHSMH, OITaJ0oM Y ITJICTHJIKO, SKi Oe3mepeuHo
OyJin IIepIIOYepProBUMH JpKepeaMu Horo yTBopeHHs. MaJsio Toro, mHe
VSABJISETHCA MOYKJIMBUM HABITH HMPUOJIM3HO MEPea0aYnTH Ty KLIBKICTH
TyMycCy, IKa 3MOKe YTBOPHTHUCS 3 Ti€l uM 1HII01 KIIbKOCTI pitomacu. Ile
MHOSICHIOETHCA THUM, II0 Ha YTBOPEHHS I'YMYCy BUTPAYAETHCA Pi3HA KiJIb-
KiCTh IEepBUHHOI hiTOMAacH, a 1HITa — MIHEPAaJIi3yeTbes 3a 000B I3KOBOI
yuacti mikpoopramiamiB mo cosieir, COg, NHs, Ho0, immmx kinmeBux
HPOIYKTIB.

[leBHY KIJIBKICTH OPraHIYHHUX PEYOBHH y IPYHT IIOCTABJISIOTH YKC-
JIEHHI IIpeJCTaBHUKU I'PYHTOBOI payHU — PI3HMUX BUIIB HAUIIPOCTIIINX,
OesxpebeTHUX (KOMax — KYKH, MypPAIIKH), XpeOeTHHUX (XOBpaxu, KPOTH,
XOM'SIKM) Ta IIPEICTABHHUKIB MIKPOQJIOPH, IIPUYETHHUX 0 I'YMYCOYTBO-
penHs (tabu. 3.10 — 3.11).

Tabruys 3.10. CepenHiil BMiCT rOJIOBHHUX rpyIl I'PyHTOBHUX 0e3xpedeTHux

I'pyma oprauismis Jlic JlyEn Pinns
exa/m2 m/ra exa/m2 /ra exa/m2 m/ra
Jlormosi xpobaxn 78 0,4 97 0,5 41 0,2
Enxitpeinu 3500 0,1 10 500 0,3 2000 0,06
Hemaromu 6 000 000 0,06 5000 000 0,05 50 000 0,045
HoroxsicTtru 40 000 — 20 000 — 10 000 —
Koot 80 000 — 40 000 — 10 000 —
Vceworo 61 235 578 0,56 5070 597 0,85 72 041 0,305
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Tabnuys 3.11. RinekicTs mikpoopraniamis y rpysTax, MIHT,
(3a E.M. Mimmycriaum)

TpysT Jlaramadraa Mixkpooprauizmu Bomopocri
30HA

ITigzon minuHAERA Cepennsa raiira 300-600 5-30
JlepHOBO-ITA30IUCTU

i Smimai sicn 600—1000 12-220

OKYJIBTYPEHUH 1000—2000 25-120
YopHozem

IITHHHANR Cren 20002500 —

OKYJIBTYPEHUH 2500-3000 95
Ciposem

MIJTUHHEANA Hamismycresi 1200-1600 —_

OKYJIBTYPEHUH IIycrenbHi crenn 1800-3000 —
Puzocdepa rkynprypHEHX pocinH — <7000 —

3arajibHa YKMCEJIBbHICTL XPOOAaKiB, HEMATOM, YJIEHHUCTOHOTHMX, MOJIIOC-
KiB Ta iHmmx GeaxpebeTHnx moxe mocaratu 70 mun/m2. Xpobaku Ta iH-
1l CXO03K1 3 HUMHU OPTraHi3MU He JIUIIe IIePeMINIyioTh I'PYHT Ha TJIUOUHY
5 M, a ¥ IPOIIYCKAIOTh H0r0o Yepea CBiM TpaBHUM KaHaJI. Y JIyYHUX IPYH-
Tax, HAIPHUKJIAT, IXHI IOPIYH]I BUKKUIW cTaHoBIATE 900 11/ra, a B TpoIi-
kax — 2500 /ra. MikpoOH1 perrtku, 3a migpaxyakxavu 1.B. Topima,
CTAHOBJIATDH He MEHIIe Bl TPeTHHHU TUX OlOMreHHHUX 3aJIHIIKIB, 10 HAKO-
IIMYeH] y IPYHTI 3eJIEHUMH POCIUHAMHU-(POTOABTOTPORAMH.

Baxmepii, epubu, a;{munomiuemu eodopocmi Ta MIKPOCKONIYHI
meapuru (amedw, KopeHeHmcRH JPKTYTHKOBI, 1H(Y30pii) HaJI3BUIAHO
IIBHUIKO PO3MHOMKYIOTHCA 1 BIAMHPAIOTH. MleOOpI‘aH13MI/I CIIPOMOZKHL
JaBaTh B J1ab00paTOPHUX eKCIIePUMEHTaxX KLJIbKa JIECSATKIB ITOKOJIIHB Ha
mo0y. Oxpemi IomyJssiii IMX OpraHi3MIB KHBYTh He OlibIle HIE
15 — 20 m10, ajte & 3a BereTarliMHUN IIepiof KIJIbKICTE IX ITOKOJIIHD Y II0-
MIipHHX moscax IiaHeTn (taxmx, ak Jlicocrem 1 Crem Ykpaium) mocarae
6 — 7, a B cyOTpoImkax 1 Tpomikax mmepesuinye 20 mokoyiHb Ha pik. et
daxr mikaBUi TUM, IO Maca JKHUBOI PEYOBHHU B IPYHTOBOMY MIKpoOoOIIe-
HO31 B KOKeH IeBHHM MoMeHT € HeaHauHowo (0,2 — 0,8 mr/100 r rpyHTY),
110 B po3paxyHky Ha map B 25 cm mae 200 — 500 kr/ra cyxoi 6axrepio-
redHol pevoBuHH (Maca 1HINHX, OLIBIINX 3a OaKTepli, ajle MEeHII YKC-
JIEHHUX MIKPOOPTaHi3MIB y IILOMY PO3PAXyHKY [I0 YBATH He IIpUiMaJIia-
cs1). OTse, MecsaTh IOMYJIAINN 30AaTHI IIOPOKY IIOCTABJIATH B I00pe OKY-
abTypeHi rpyaTa 10 20 — 50 11/ra MikpoOHOI Macw.

KispkicTh MiKpoOprauiamie Ta iX CKJIaJ] y IPYHTI BIIPOMIOBK POKY JIy-
’Ke KOJIMBAETHCS: HABECHI aKTHUBI3YIOTHCS I'puOM, BINTKY — OaxTepii,
BOCEHM — 3HOBY I'prOM. 3MIHIOETHCA 1 KIJIBKICTh akTHHOMIIeTiB. HaBiTh
B OJTHOMY TOPHM30HTI KIJIBKICTH 1 CKJIAJ MIKPOOPTAHI3MIB € HEOIHAKOBU-
mu. 301bIneH] (B JeCATKH pasiB) IX CKYIIYEHHS CIIOCTEPIramThCs B PHU-
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3ocdepi, e HAUTICHININM € 3B’SI30K MisK I'PYHTOM 1 pOCIMHAMHU, 3 iX IIpH-
BaOJIMBUMHU JJI MIKPOOPraHI3MIB €K30BHILICHHSIMM, BIIMEPJINMHU KO-
PEHEBMMH BOJIOCKAMH, eIrjepMicoM KopeHs 1 ridgis mixopusu. Cmoerm-
diuHl KOpeHesl BI/IL[iJIeHHFI PIBHUX POCJIHH CEJIEKTUBHO BILIMBAIOTH HA
MikpodIopy, cnemanmyloqn ii B pusocdepax pisHHUX KYJIBTYP.

KisnpkicTs Mikpooprauiamie 3HAYHO OLIbINA Y BerHIX TyMyCOaKyMy-
JIATUBHUX TOPHU30HTAX, 0COOJIMBO B YOPHO3EMHO-CTEIIOBIH ITOBCTI Ta JIi-
COBIM MINCTHWJII, a B INIMOMIKX (€JI0BIAJILHOMY, LI0OBIAJILHOMY, IIOPO-
I1) — PI3KO 3MEHIIYETHCA. B [-TOpM30HT MIKPOOPraHi3MU MOKYTbH ITO-
TPAILJIATHA JIUITE 110 KOPEHEeBUX XOJaX, TPIIUHAX, KAHAJBIIAX, a BHYT-
PIITHI YaCTHHU HMOro arperaTtiB HEPIIKO 3aJUIIATHCS CTePUIbHUMH.
Opmak y IpyHTax 3 IHIIMM T'yMyCOBMM TOPH30HTOM CIIOCTEPIraeThCs
HPUYPOYEHU 0 HHOTO 1HIMHUY MAaKCUMYM MIKPOOPTaHI3MIB, e CKYyI4y-
I0TBCA 3aJ11300aKTepli, IKl HAKOIUYYIOTh TYT TAPOKCHIN 3aJ1i3a, MaHra-
HY, aJIOMIHIIO.

Exoutoro-6ioreoximiusi QyHKINI OKpeMUX IIpeJCTABHUKIB MIKpoOoIie-
HO31B PO3MOILISIOTh 3TITHO 3 ICHYIOUMMH B HUX TPOQIYHHUMHU B3aEMO-
3B’s13kaMu (cM0103, KOHCOPIILYM, IIapPa3uTH3M, IeTPUTO- Ta KoIpodaris,
MyTyaJiaM ToIino). beasiu pi3H0MaHiTHHx MIKPOOPraHIi3MIB IIOH0 JKHB-
JIEHHSI MOALISIOTh HA aemompogﬁze 1 2emepomp0(ﬁte AgrorpodH] Oak-
Tepii (mypIrypHIl Ta 3eJieHi OGaKTepil TOIO), AK 1 POCIMHU, PO3BUBAIOTHCS
TIJTBKU 34 HASBHOCTI MIHEPAJBHUX Cy0OCTPATIB, 3JATHUX OKHUCHIOBATHUCS
(OKMCHEHHS € IS HUX [IZKePEesIOM eHepril IIpK 3aCBOEHH] BYTJIEITO 1 CHUH-
Te3yBaHHI OPraHIYHUX PEYOBHH CBOIO T4 — IIUM BOHU BIIPI3HAIOTHCS
BiJ pocJimH). ¥ mpollecax MiHepaJridarii Ta ryMmidikairii 0coOJIMBO Bask-
JIUBY POJIb BIIIrPaioTh reTepoTpodHI MIKpPooOpTraHiaMu (aMiHOTeTepoTPo-
du Ta 1HIT MIKpOOpPraHiaMu, Kl HOTPEOYIOTh FOTOBUX OPTaHIYHHUX CIIO-
JIYK JJIS TI00YIOBH PEYOBMH CBOTO TLjIa), IO CHOKUBAIOTH JIHIIIE TOTOB1
OpPTaHIYHI PEYOBUHH 1 JKUBYTH 34 PAXyHOK €HEepril, AKa BUIIISIETHCA IPU
ix poswriamenui. [Ilomo ymoB guxaHHS IPYHTOBI MIKPOOPTaHI3MHU IIOTi-
JISIOTh HA aepobri Ta aHaepobHi. Aepobu (Bcl rpubu, mepeBaskHa OlIb-
IICTh AKTUHOMIIIETIB, 0araro 0aKTepiil) He MOXKYTh ICHYBATH 0€3 BLIb-
HOI'0 JOCTYILy aTMOC(EPHOro KHMCHI. AHAaepoOHI MIKPOOPraHIi3MU 30ATHI
3abesmeuyyBaTy CBOI IOTpeOM B HBOMY 34 PAXyHOK PI3HUX OKMCHEHHUX
crrontyk. Jlesxi d)aRyanaTHBm rpyHTosl bakTepii 37aTHI PO3BHUBATHCS
SIK 38 HASBHOCTI BLIIBHOT'O KHCHIO, TAK 1 6e3 HbOTO.

Ho mepeTBopeHHs 0lOreHHUX PEINTOK HPUYETHI IIOHAHPISHOMAHIT-
HIII IPyIH MIKPOOPTaHI3MIB. Ix mecTpykmino 3asBuuait 3aII0IaTKOBYIOTH
IUTICHSABI TpudH 1 canpodplTHl (HeCHOpOHOCHl) O0akxTepil, K1 CIOKUBAIOTH
HAHOLIBINT JOCTYHHI OpPraHIvYHI PEeYOBHHU (BYTJIEBOAX, aAMIHOKHCIIOTH,
mpocTi GiIKH, JIOCTYIIHY IaCTHHY meJsrosio3u). Ha 4acTkoBO poskiiameHnx
PeIITKax OpraHi3MiB y IIOJAJILIIOMY IIOCEJISIOThCS L€ JII0JI030PO3K.IA-
,I[aJIle (cnopoyTBomeanbm) bakTepil, 3TaTHI BUKOPUCTOBYBATH PI13HO-
MAaHITHI BYTJIEBOAM, & 3aKIHYYIOTh PYHHYBAHHS OPTaHOTE€HHUX PEILTOK
AKTUHOMITIETH, STK1 BUKOPUCTOBYIOTH He JIHINEe BAYKKO MOMATJIIWBI PO3-
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KJIa7y KOMIIOHEHTH BlaMepJioi 010TH, a ¥ HOBOYTBOPEHI TYMYCOB1 pPeYO-
BUHHU. PO3BUTOK CIIOPOYTBOPIOIOBAJIBHUX OarTepiil (0aimi) Ta akTUHO-
MIIIETIB 3aBIKIN AKTUBI3YETHCA 34 HASIBHOCTI y IPYHTI OLIBII PO3KJIasIe-
HOI'0 OPTaHIYHOI0 MaTepiaJIy

Pizui IpyHTH BIIPISHAIOTHCS MIsK 0000 3a BMICTOM 1 CKJIAIOM MIKPO-
OpI‘aH13M1B AKl IX HaCeJISTh. PosoproBanus 1 IIOJAJIbIIE OKYJIBTYPIO-
BAHHS [MUJIMHHAX IPYHTIB CIPHAE PI3KIHA 3MIHI IPOMOPIIA Mif OKpEMIU’-
MU TpylIaM{ MIKPOOPTAHI3MIB, IMOMITHO AKTHBI3YHOUH MISJILHICTH I[LJI-
KOM IIeBHUX IX BHUIIB.

Baxmepii smaTHI po3riagaTh Madke BCl opraHiuHi croiayky (OLIKH,
OPOCTI IIYKPH, KPOXMAJIb, KJITKOBMHY, OPTAHIYHl KKCJIOTH, CIIMPTH,
aJIbJIerin), aKTHBHO BUKOPHUCTOBYIOUM IX 34 JIOIIOMOIOI0 CBOIX eK3odep-
MEHTIB K IKepeJia sl Ta eHeprii. Y pos3kJIaal ByrJIEBOIIB BOHHK He Ma-
OTh €001 TTOJI0HUX, 9IOMY CIIpHsE 3BYJKEHHU CIeKTp PepMeHTIB, AKi 3a-
0earreuyioTh iX CHeITlaIi3alfio IMoJa0 IHCKPETHOrO Tpchd)opMyBaHHa
poro KJiacy croJiyk. Came tak dpepMmeHTH (I1€JTI0JIA3K 1 11€71001a31) po3-
KJIa7al0Th TPAHUYHO CTIHKY I1eJ10si03y (pisHl BHAu OaKTepiil 3 poMdiB
Cytophaga, Clostridium, Celvibrio) 1 kpoxmasb (baxrepii Clostridium
acetobutilicum, Bac. mesentericus Ta 1HII IOCTAYAJbLHUKH aMLiIas 1
TJIIOKO3UOA3).

AKmuHOMLuemu, aK 1 6aKTep11 € TaKOX HPHHIUIIOBO IPYHTOBHMHU
OpraHisMaMmu, SIK1 I_LIOHaI/IaKTI/IBHH_He PO3KJIAIA0Th OPraHivHI PEYIOBUHHU.
Ix amaTHicTh croskmBaTH OyIb-sIKI BYTJIEBOJIM CHPHUSE aKTUBHIN pyiiHa-
il MOJIEKYJI MaHAaHIB, KPHJIAHIB, IIEKTUHOBHUX PEYOBHUH, IIEJII0JI03H, Ke-
paTuHy, XiTUHY. 34 IX yJ4acTiO pYHHYIOTHCSA TAKOK BUIOBMKEH] JIAHITIOTH
JKUPHUX KHCJIOT 1 BYTVIEBOJHIB, a HpeacTaBHUKHU poay Nocardia 3gaTHi
YTHJII3yBaTH a30T TeTepPOIUKJIB, (PepMEHTATHBHO PO3KJIAMAIOUN IIPU
IIbOMY 3a JOIOMOIoK (PeHOJIOKCHIas3u rymyc. Hespaskamodwm Ha CBOIO
3HAYHY YHCEJIbHICTh, AaKTUHOMIIIETH BCE 3K IIOCTYHAKTHCSA B KOHKYPEH-
TO3HATHOCTI OaKTeplsaM 1 rpmbaM, 3gaTHUX IEPEHOCHUTH CBOI TPOQIUHi
Herapasgy y CTAaHl CIIOKOI — iX CIOPH AKTHUBI3YIOTHCS JIMIIE B Pasl II0-
SIBM B IPYHTAX JOCTYIIHOI ITOKMBU TA OITHUMI3arlii IipoTepMIYyHOTO pe-
sgkumy (5 — 10 °C 1 6;1u3pro 90 % BosTOTOCT).

I'pubu 31 cBOiM poamaiTuM CIIeKTpoM PepMEHTIB 3IaTHI 3I1MCHIOBATH
nyxe baraTo akTiB TpamchopMallii OPraHOreHHUX PEYOBHH, ajie 3HAYHO
OBUIBHIIIE 34 6aRTepu IIPOTe Iie He CTOCYETHCS apOMATHYHHX CIIOJIYK,
PO3KJIaT AKUX ma J_'L1€IO rpublB aKTHBHIIINMN, HIK OaKTeplil, a posIIel-
JIEHHSI JITHIHY 1 TAHIHIB y I'PYHTaX B3araJi BiJOyBaeTbCS IIEPEBAYKHO
o IX BIIuBOM. 'prOM € TAKOMK MPHMYETHHUMH 1 JI0 IIEPEeTBOPEHL I'yMYyCy.
IIpu 1poMy iX ekoJioro-0ioreoximMiusi (pyHKINI B IpyHTOreHe3l (Y IboMy
pa3i — TpaucdopMyBaHHI OPraHIYHUX PEYOBHUH) BU3HAYAIOTHCSI CTa,I[iGIO
CyKIlecii BUIOBOTO CKJIasLy MlRpO6OI_leH03y, SAKa 3aJIeKUTh Bi 3aTHOCTI
#oro y‘-IaCHI/IKlB IO TIepepoOKH 1 BUKOPHUCTAHHS THX a00 1HIINX KOMIIO-
HEHTIB OpraHOreHHoro cybcrpary. ['pubu-caxaposiTUKN 3a3BUYAM BHU-
CTYIIAIOTh TYT IIIOHEPAMH HOr0 PO3KJIALy. 3a HUMH IPOJIOBIKYIOTH PYI-
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HyBaTu Qioemy POCITHHHIX KJIITUH IIepPBUHHI canpodiTy, BTOPUHHI ca-
HpodiTH PYHHYIOTH emIepMic KIITOK, a PYyHHYBAHHS 1eJI0I03H, & THM
OlyIbIITe JIrHIHY BIIOYBA€ThCA BKPal yIOBLILHEHO.

Ipynmosi sodopocmi e aBTOTPO()AMHU, yJIACTH SAKHX y CTBOPEHHI
(0,05 — 0,2 % saraabHOro 3aracy y II0BepXHeBUX MOPU30HTAX) CYTO IPYH-
TOBUX OPTAaHIYHHX PEUYOBHUH € 000B’SI3KOBOIO, OCKLIBKK BOHHM HEOIMIHHO
BUJILJIAIOTE 6los0oTiuHO akTuBHI pedoBunu. OcHoBHA ix Maca 3ocepeKe-
Ha Ha IOBEPXHI ab0 B IPUIIOBEPXHEBUX IIapaXx IPYHTY, MIHIMI3yIO4nCh
yxKe Ha romouHi 10 — 20 ecm. Koritku Bogopocreit, ik 1 IHITUX MIiKpoopra-
HI3MIB, aKTHBHO IOifaloThCs amebamu, 1H(y3oplaMu, KIaMu, HeMa-
TOAMH, a X CJIM30B1 YOXJIU Ta BCUIAKL €K30BU/JICHHS, YTBOPEHI B IIPO-
necl IX KUTTEALAIBHOCTI, CIIOMRUBAKTHCS IPHdaMu Ta GaKTepiiMu.

PYHT € %KHTJIOM BeJNIe3HOI KiJTBKOCTi Pi3HMX TBAPHH Bix Protozoa
JI0 CCABIIIB, fK TPABOIIHMX, TAK 1 XMKAKIB (IOIOB1 YepB'AKH, GaraToHix-
KM, JJUYUHKHA JTBOKPUJINUX 1 JKYKIB, JOPOCITI KYKH, MOJIIOCKH, MypaxwH,
TEPMITH, KPOTH, XOBPAXH TOIIIO).

JlpibH1 rpyHTOB1 0e3xpebeTHI HAKOIUUYIOTH 010Macy TAKOro CaMOoro
MOPSIIKY, II0 ¥ Mikpooprauiamu (y rpyHTax TyHApH — 70 Kr/ra, XBOMHUX
miciB — 200, mumporosucTux JjiciB — 1000, cremy — 250, mycrem —
10 xr/ra). OcobaMBO BeIUMKY YaCTKy B Macl 0e3XpeGeTHWX CTAHOBJISITh
IoIoBl xpobaku (2 — 5 1/ra) Ta wienncroHori (1 — 4 m/ra). Binmuparoun
OJIMH pa3 Ha pPIK, OJHA IIOILYJIAIA 0e3XxpebeTHUX IIOCTABJISE 0 IPYHTO-
remedy 5 — 10 1/ra/pik opradiyHMX PEYOBHH. 3arajbHAa KUJIBKICTH IPYH-
TOBOI MAacH, sKa IMOPOKY IIPOXOJUTH Uepe3 TPABHMUM KaHAJ JIOIIOBUX
uepB’sakiB, gocarae 25 t/ra (Y. Jlapsim). Jlis rpyHTOBHX TBapMH HaA POC-
JIMHHI PEIITKH IIOJIArae B iX MOMplOHEHHI, a OT#Ke, M IIPHUCKOPEHH] poa3-
KJIajy; HepeMillyBaHHI 3 MIHEepaJIbHOI YaCTUHOIO I'PYHTY; O0l10XIMIUHIN
mepepobIrl B mpolieci TpasieHHsa. He3acBoeHl pelITKM BUKHIAIOTHCS
TBApHHAMH 3 0aKTeplajibHO Ta (PepMEHTATHBHO 30aravyeHuMU eKCKpe-
MEHTAMH, B AKMX OPraHIvYHl PEUYOBMHH TICHO IIepeMIIlaHl 3 MiHepaJlb-
HUMH YaCTOYKAMM, 10 HAIIANLIN 3 sken. ExckpemenTn 30araveHi Ta-
KOK JIOCTYITHUMHU JIJIsI POCJIMH (pOpMaMU a30THOTO Ta 30JIbHOTO KUBJIEH-
HsI, OlOTEHHHMM KAJBIIUTOM (3MEHIIye KHCJIOTHICTH IPYHTY 1 IIOJIIIIIIyE
#oro CTpYKTyleCTB), a Takoxx NaCl.

PYHTOBI TBAPHUHH, IEPEIyCIM himogael,, BUIYIAOTh 3 610JI0TTYHOT0
Kpyroo0iry CTBOPIOBAHY POCIMHAMU-IPOAYLEHTaMH (ITOreHHy Macy
OyKBaJIBHO «HAa KODEHI», a MIC/Is CBOTO BLIMHMpPAHHS IOCTaBJISIOTH
TpaHCc(hopMOBaHIL 0i00praHivHI PeIOBUHU B IOAJIBIII TPODITHI JIaHIO-
Y KABJICHHSI. Cepen FeCTPYKTOPiB TBAPMHU TAKOX CTAHOBJIATE HEMAJLy
9aCTKY, X0 OCHOBHI €KOJIOITYHI (PYHKIi PyHHIBHUKIB OPraHIYHOro Ma-
Tepiasly HEOIMIHHO 3aJIMIIAITECS 3a TpubamMu Ta 6aKTep1§{MI/I Memkan-
B IPYHTY HOL[IJIHIOTB Ha: eeobionmu (IOIIOBl YepB SIKU, OATATOHIKKN
TOII0) — ITOCTIAHO KHUBYTH Y HHOMY; 2eopiii (JIMUMHKHU XPYIIIB) — KU~
BYTB y IPYHTI JIWIIIe BITPOJOBIK ITIJTKOM II€BHOI YACTUHU CBOTO SKUTTEBOTO
[IUKJIY; 2€0KCeHU — JIUIIe THUMYACOBO XOBAIOTHCA y IPYHTI (LIKIIIMBA
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yeperanika, JedKl KoMaxu). 3a TUNAMU KUBJIEHHS I'PYHTOBI TBAPUHHU
HOIIIAI0TE HA: gimoghaeu (HampuUKJIam, OypsKoBa HeMaToda, SAKa JKU-
BUTHCA TKAHHHAMHU KOPEHIB $KMBHMX POCIMH, 3aBIAIOUYN BTPAT yPOIKAIO
IIyKPOBOTO OyPAKY); 300¢paeu (Xumkaku ab0 mapasuTd — KUBJISTHCSA 1H-
MY TBAPHHAMU — BCl KOMAXOIOHI TBAPHUHM T4 HEMATOIH, SKl moiga-
I0Th HAMIIPOCTIIINX); HeKpogael, 10 II0INATh TPYIU TBAPKUH, HAIIPH-
KJIaJ]] PeIITKu KoMaxX — MypaXwu- 6II‘yHRI/I B mycrensix Cepemuabol Asii;
canpogpaeu: HaAMOLIIBINT YHNCIEHHA 1 €KOJIOTIYHO 3HAYYIIa TpyTa IPyHTO-
BUX TBAPHH, AKI IIePEepOOIA0Th (PITOPEINTKH 1 OIIa] — Iie YepB aKH, 0a-
TaTOHIKKM, MOKPHUIIL, AedKl KM, JUINHKA KoMax. OcTaHHS eKoIorid-
Ha Tpyla € Ay’e BIIMBOBOK Y INEeTPUTOTCHHUX "KHUBUJILHUX JIAHIIOTaX
(puc. 3.1).

ExckpemenTn
TBapuH-ditodaris

Mixo- 1 mikpodarun Canpodarn

Kompodaru

Mixkpooprauizmu

v

IlepBunHi xUKaAKHT

Jlerpurodarn

Puc. 3.1. JlerpuroBuii JJaHIIOT I'PYHTOTE€HE3Y

Besxpebemmni meapunu BUKOHYIOTH HU3KY CKJIATHUX IPYHTOBO-
E€KOJIOTTYHHX (PYHKINM, y TOMY YHCJIl ¥ CIEIU(pIYHNA PO3KJIIA] OpraHid-
HuX pedoBrH. Hampukian, MexaHIYHO IOAPIOHIO0YN (PITOPEINTKH, BOHKI
30IBIITYIOTh Y COTHI I THCAY] pa3iB IXHIO II0BEPXHIO, UMM HOJIETIITYIOTh X
mogaJiblile pyHHYBaHHA rpubamMu Ta OaxrepisMu. ¥ IXHIA POTOBI#M II0-
POYKHUHI BIIOYBAeThCA Mallepallis POCJIUMHHNX TKAHUH, IKA CIIPUYNHSIE
JeCTPYKIIo iX KiaiTuH. BeaxpebeTHI 3aTArYIOTH PEIITKN POCJINH Yy IJIK-
OuHY IPYHTY, YMM CIIPHUSIOTH HOT0 OCTPYKTYPIOBAHHIO, aeparlii, roMmore-
Hizarii, yreoperraio OMC romo. Boru poskiiamaoTs Mabske Bl XIMIUHI
KOMIIOHEHTH POCJIMHHUX PEIITOK 3aBAAKH CUMO103y 3 MIKPOOpPraHi3Ma-
MU 1 IIMPOKOMY CIEKTPY (PepPMEHTIB TPaBHOIO TPAKTy, HPUCKOPIONYH
OuM Iporec TpaHchopManii opraHidHEX pedoBuH. ExckpemenTtn Ges-
XpebeTHUX TBAPUH YTBOPIIOTH JIOKYCH ITIIBUINEHOI 0i0JIOTYHOI aKTHB-
HOCTI, JIe IIPHUCKOPIOIOTHCSI Ta YPI3HOMAHITHIOIOTHCS IIPOIECHU IPYHTOTE-
He3y, IO SKHMX aKTHBHO 3aJIy4aloThbCsa OaxTepli, aKTHHOMILIETH Ta I'PUOH,
YHCEJIbHICTh AKUX TYT V IECATKHA pas3iB IIepeBUIIye Ol0MeHHICTH yChOIro

IPYHTY.
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XpebemHui, KIIBKICTh IKUX He IIepeBHUINye 2 % Bl 3arajibHOI 300Ma-
CU, TEXK € AKTUBHUMHU I'PYHTOTBOPHUKAMHU, IIPAMHMH TpaHChHOopMaTo-
pamu opraHiuamx peuyoBuH. Cepen HuMX ym He HAMOLIBIIA POJIb HAa-
JIeKUTh rpudyHam. Hespaskaoun Ha MI13epHY MACOBY YaCTKY IX PeITOK
(me OLIBII AK 2 ITa CyX0l PEeYOBMHH), CyMapHA Maca eKCKPEeMEeHTIB Ta
IHIIX OlOreHHHX PEYOBHH, IO iX MOCTABJIAITEL 0 IPYHTY TBAPHUHH 34
BCe CBOE JKUTTS, B JECATKH, 4 TO I COTHI pa3iB IMepeBHIIyeE iX BJIACHY Ma-
cy. KinbkicTh oHUX JiuIe HIp, BAPUTUX Y CTEIOBUX YOPHO3EMAaX XOBpa-
xamu, pocarae 4000 mrr./ra (iX cyMapHy HOBXKHHY IIPOCTO BAKKO €001

VSBUTH).
Haseneni mami HA0YHO XapaKTepHU3YIOTh Ti Oio2eHHI Odcepenia, 3
AKUX yTBOPIOETHCA TyMyC — HHUMM € PEIITKH BHIIMX POCTHH-IPO.IY-

LeHTIB, TBAPHH-KOHCYMEHTIB 1 MIKPOOPTaHI3MIB-DENYIIEHTIB, BOLHOIAC
HiIKPECTIYY HEePIBHOSHAYHICTD YYACTl O3HAUEHMX JyKepes OpraHid-
HUX PEUYOBHUH Y TYMYCOYTBOPEHHI Ta aKITEHTYIOUM yBary Ha 30HAJHHOCTL
mporo mporiecy. Tak, y yopHO3eMax, KaIlllTAHOBUX, JIYYHHUX Ta 1HITHUX
IpyHTaX, AKl POPMYIOTHCS I TPaB THUCTUMHU (PITOIIEHO3aMHU IIOMIPHOI0
IPYHTOBO-010KJIIMATUYHOTO MOSICY, OCHOBHUM [ KepesioM YTBOPEHHS I'y-
MyCy € KOPeHIl, Maca IKHX y CTellaX CTAHOBUTH 8 — 28 T/ra B OTHOMY MeT-
Pl IPYHTY, B JIyUHHX JaHOIIadgTax Tairosoi 3ouu 6 — 13, B HAIIBIIyCTE Il
3 — 12 1/ra. Bararopiuui TPaBH B IITYyYHHX ArpoleH03aX HAKOINIyITh
Ha 1ra 6 — 15 T/ra KopeHm a OJTHOPIYHI TpaBU BCHOTO 3 — 5 T/ra. Y I5O-
My IITYYHI TPaB SHUCTI II€HO3W MPUHIIUIIOBO He BIIPISHSIIOTHCS BIJI ITi-
nuHHEEX Qitorenosis. [lomo ix mamseMHol Macu, TO BOHA IIOBHICTIO Hi-
Ko He moBepraerhea g0 BIKy, 0co6mmBO Ha CLIBCHKOrOCIOTAPCHKUX
YILIOOAX, OCKIIBKHE BIOUYKyEeThCS 3 JIAHIB 1 JIyKiB, pospuBaioun nuMm BIK
(TToBepHEHHS IUX OPTaHIYHUX PEYOBUH MOKe PeasiidyBaTHCSA IPU YTHO-
€HHI JIaHIB).

VY mipgzosrcerux, Oma30/IeHUX Ta 1HIMNUX I'PYHTAX, Skl OPMYIOTHCS IIiJ]
BIJIMBOM JIePEB’SHUCTUX (PITOIIEHO31B, TOJIOBHUM JKEPEJIOM YTBOPEHHS
ryMycCy € JIICOBA MIICTHJIKA, KIJIBKICTD SKOI 3aJIeKUTh BLI JIAaHIIIATHOI
30HM 1 KOHKPETHO BII CKJIAAy, BIKY, I'yCTOTH HACAIKEHHS, HASBHOCTL
MOXOBO-TPaB AHHUCTOTO IOKPUBY. YYaCTh KOPEHEBOI CHCTEMHU JIepPeB y I'y-
MYCOYTBOPEHHI B IIbOMY pa3l 3BOAUTHCS J0 MIHIMYyMY 3 OIJISIy Ha bara-
TOPIYHICTh (PYHKITIOHYBAHHS KUBHUX (4 He BiaAMepJnx) KopeHiB. Mimi-
MAaJIbHOIO IIPY IIHOMY € TAKOK YJYacCTh y I'YMYCOyTBOPEHH1 Ha3eMHOi i-
TOMAcCH JIICOBUX TPAaB, KA, IpoTe, 36iHBH_[y€TBCH B Jlicocremy, me dop-
MYIOTbCSI To0pe I‘yMyCOBaHl onmsonem rpyuaTu (quB. Tab. 3.3).

He Baskko mizpaxyBaTd, CKIIBKH Yacy HMOTPIGHO JUIsT TOTO, m00 y pe-
SyHBTaTl IIUKJIYHUX ITPOIIECIB BiITBOPEHHS KHUBOL pevoBHHY i biomaca
3piBHANACh 3 MACOK OJHOMETPOBOI MATPHYHOI TOBIII MiHEPAJBHOTO
«IIePIIT03aCHOBHUKA» IPYHTOBOr0 Ipodlirio (mpuitMeMo il Takoio, II0 JI0-
piBHIOE 15 000 T/ra 3 OrVIsAy Ha CepemHi0 00’ €MHY IIJIBHICTh PUXJIUX
nopizx 1,5 v/m3). OcKiIbKY IMIOPIYHAN POCIUHHUMN OIIa]] KOJIHUBAEThCI Bl
1 T/ra B apKTOTYHApax 1 IIycressax a0 32 T/ra B TPOMIYHUX JIicaxX, TO 1

104



Posgin 3. OpraHiyHa yacTtuHa rpyHTy

vac, HeoOXITHUM 171 IMIPOXO/IKEHHS Yepes IPYHT, a OTsKe, 1 Yepea IIpoIiec
TyMyCOyTBOPEHHs OPTaHIYHHMX PEUOBHH, II0 33 MACOI0 JIOPIBHIOWTH Mi-
HepaJIbHIH YaCTHUHI IPYHTY 1 yTBOPIOITHCS JIMIIE 38 PAXYHOK POCIUHHO-
ro omanay, craHoBuTh 15 000 pOKlB JIJIsT TYHIPOBOTO 1 MyCTEeJILHOIO I'PYH-
ToTBOpeHHs 1 600 — 750 pOKIB IJIA TAK 3BAHOI'O (‘bepaJIITHOI‘O (Fe, Al)
IDYHTOTBOPEHHSI B yMOBAaX BOJIOTMX CyOTPOIIYHHX 1 TPOIIYHMX JICIB.
Jlost migsosmueTux IPYHTIB, K1 POPMYIOTBCS IIiJ NIHMHJIBKOBUMU (XBOT-
HUMH) JIICAMK IOMIPHOTrO mosicy 3 ix mopiuaum onagoMm y 3,0 — 3,5 T/ra,
e CTPOK cTaHOBUTHME 4 — 5 THIC. POKIB, a JIJIS CTEIIOBOTO (YOPHO3EMI)
1 caBaHHOIO I'PYHTOTBOPEHHS IIiJI TPAB THUCTAUMHU (PITOIEHO3aMHU — II0-
mazx 1000 poxis.

Axmo sk BpaxyBaTH INOPIYHE HANXOMKEHHS OPTaHIYHUX PEINTOK 3
BTOPHHHOI OIOMPOAYKITEI0 HE3UMCIEHHNX MOKOJIIHb MIKPOOPTAaHI3MIB,
Me30- Ta MakpodayHM, TO CTPOKH 3pIBHIOBAHHS OpraHOreHHol Glomacn i
JIITOTeHHOI MiHEpPaJIbHOI MacH Iie Olabliie CKOpOTAThCA. JIi#icHO, SIKIMO
Maca 0akrTeplaJbHUX T Y KOKEH IMeBHUM MOMEHT CTAHOBUTH Y Cepe/l-
oMy 0,3 T/Ta, To B pas3i 3MiHH BCHOT'O JIAIIE ITITH IIOKOJIIHD 34 PiK Ma-
ca MIKPOOHMX PEIINTOK, III0 Hanimnn 3 HUMHU B IPYHT, JI0CATHEe 1,5 T/ra B
pik abo 15 000 1/ra 3a 10 000 poxkis. Ile o3Hauae, 110 TOCUTH lMOBlpHI/IM
€ IUIAX BUPIBHIOBaHHsS Mac OPraHIYHMX 1 MIHEpaJbHHUX KOMIIOHEHTIB
IPYHTOTEHE3y JIUIIEe 34 PAXyHOK 0AraTOKPATHUX TeHepalliil MiKpoOHOTO
HaceJIEHHdA IPYHTY.

XimiuHUI CKIa] PITOPENITOK, AKKA 6araTo B 10My BH3HAYA€ CKIIA-
HICTH TA PIZHOMAHITHICTH OPTaHIYHUX PEYOBUH IPYHTY, € JOCHUTH CTPO-
ratuMm (Tads. 3.12).

Tabnuys 3.12. Ximiuauii ckiiang piTOreHHNUX PEIITOK,
% Ha cyxy 0e330JIbHY PEYOBHUHY

Binku Byrmesonu ..
Pemrrn Boma | (bepmen- 5 Lf[e o- | JlirHiH J?;;i?’
™) DeKTHHHE | oo

Baxrepii 2-10 40-170 e 0 0 1-40
Bomopocri 20—-30 | 10-15 | 50-60 5-10 0 1-3
Jlumaitauku 2-6 3-5 60 — 80 5-10 8-10 1-3
Moxwu 3-10 5-10 30-60 | 15-25 — 5-10
[Tamopors 617 4-5 20-30 | 20—-30 | 20-30 2-10
JlepeBuHa MIIHUIFKOBA >1 >1 15—-25 | 45-50 | 25—-30 2-12
XBost 2-5 3-8 15—-20 | 15—-20 | 20-30 5-20
JlepeBuHa JIMCTAHA >1 >1 20-30 | 40-50 | 20—-25 5-15
Jlucrs 3-8 4-10 10-20 | 15-25 | 20-30 5-15
3naku 5-10 5-12 25-35 | 25—-40 | 15-20 2-10
Bobosi 5-10 10-20 | 15—-25 | 25—-30 | 15—-20 2-10

Komenrap:

1) 30718 — TOCTIMHUN CYIIyTHUK OPraHOT€HHUX PEIITOK, SIKUM IIPUHOCUTD JI0 IX CKJIAIY
souspH1 Makpo- (Ca, K, P, Na, Mg, S, Fe), mixpo- (Si, A1, Mn, B, Mo, Cu, Zn, Co) Ta iumii
(mpaxtrano Bcl) exementu Tabsu J[.I. Menneneesa;
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2) 6i7KY Ta CHOPIAHEH] 3 HUMU PEeYOBUHHU (HOJIIEIITUIN, aMIHOKUCIOTH, AMIHOIYKPH,
HYKJIEIHOBI KHMCJIOTH Ta X IMOXIOHI, XJ0podisI, XITWH, aMiHHM TOIIO), Y TOMY YHCIH ¥ dep-
MeHTH (HANOLIBINNE BUCOKOCIIEITU(IUHMIN KJIAC CTPYKTYPOBAHUX OLIKIB, K1 3IIHACHIOIOTH
OlokaTasi3, y MIIbMOHH Pa3iB IPUCKOPIOIOYN I1epedir 0l0XIMIYHHX peakIiil posmaiy Ta
CHUHTE3y OPTaHIYHUX PEYOBUH);

3) JIrHiH — HaMOLIBII CTIAKA HPOTH XIMIYHOI JEeCTPYKINl CHOJyKa, MaKpPOMOJIEKyJIa
SIKOI CKJIaJIeHA 3 eJIeMEeHTApHUX OEH30JIBHUX sifep (DeHLINPOIAaHOBOIO THUILY; Ie#l BYTJIEBOJ-
HEBUH CKeJIeT HAraJye CKeJeT apOMATUYHUX IIPOIYKTIB IYMYCOBUX PEUOBUH;

4) Jinigu — aHaJTITHYHA TPyHa PeYOBUH, 00 €IHAHUX PO3UYMHHICTIO B OPTaHIYHUX PO3-
uynHHuKax (edipi, GeHauHi, 0EH30JIl, CIIMPTOOEH30JI1, XJIOPOGOPMi): SKMPH, BOCKH, CMOJI
(Bocko-cmoun), docdaThaE, KApPOTHHOIAN Ta XJIOPO(din (PO3YMHHI B KUpax IMITMEHTH);
cTepoiny;

5) TaHiHU (IyOMJIBbHI PedoBMHHN) 1 (JIaBOHIAY (B OCHOBI JITHIHY JIESKUTH QEHIIIPONA-
noBa naHka Ce—Cg, a y daBonigis — gqudeninnponanosuii ckesrer Cg—C3—Cg) € pasom
3 JIITHIHOM JIsKepesioM (PeHOJIBHUX CIIOJIYK (apOMaTUYHUX hparMeHTiB ryMidikarrii).

Pospaxyarn 3pobiieHO Ha CyXy pedoBHHY, ajie He CJII 3a0yBaTH, IIo
OCHOBHY YACTHHY OpPTaHIYHUX PEIITOK BCe K TaKW CTAHOBUTH BOJA
(75 — 90 %). Besmocepegunbo [0 CKJIAAYy caMOl OPraHIYHOI YaCTUHH IIO-
TPAILIAITL yCl 0e3 BUHATKY XIMIYHI KOMIIOHEHTH POCJIMH 1 OaKTepiasb-
HO-T'pUOHOI IJIA3MH Ta IPONYKTH IX IIONAJIBIIOI B3aeMOIil 1 IepeTBOpeH-
HA (IecAaTkH 1 cOTHI THCAY cIioiyk). Jani a6, 3.12 cBiguaTs, 10 XIM13M
OPTaHIYHHX 3AJIMINKIB PI3HOT0 HEHOTUYHOrO IIOXOIKEHHS B IILJIOMY Mae
0araro CIJIBHOIO, X0Ua KLILKICHI Baplalfi KIJILKICHOTO CKJIAIy T ode-
BHU/IHI 1 IIPW TOMY B JIOCUTD IIIUPOKHX MEKAX: IBHO II€PEeBAKAIOTHL ByTIJIe-
BOZIU (mesr0J103a, reMIleInJI03a, IeKTHHOBlI PeYOBUHMN), OLJIKH, JIITHIH,
mimgyn (PKUPHU, CMOJIH, BOCHI/I) TaHIHA (,E[y6I/IJ'IbH1 PEIOBUHH). CHIBBI,H-
HOIIEHHs IIUX KOMIIOHEHTIB y PI3HHX BH/IIB POCJIMH 1 B PI3HHX OpraHax
TOTO CAMOT0 BHU/Iy € HEOMHAKOBUM. SIBHO BIIJA0Th B 0Yl CBOIM BUCOKHUM
BMICTOM CMOJI T4 BOCKY IIIIHJIBKHA (XBOH) COCHH T4 CMEPEKH; BHCOKHM
BMICTOM ITEJTIOJIO3U Ta JITHIHY 34 MlHlMyMy 017TKiB Bl,E[p13HH€TLCH Jepe-
BUHA TIHJIBKOBUX TA JIUCTIHUX IIOPIT. 3BOpOTHa 3aKOHOMIPHICTH CIIO-
CTeplI‘aETI:CH y 6aRTep1H TijIa AKUX cxnanem TmepeBaskHO OLIIKaMu 1 JIi-
l'Il,I[aMI/I 3a BIZICYTHOCTI TI€JTIOJIO3U 1 JIITHIHY. 3HAYHO OLITBINHE, HIsK 3J1a-
KM, BMICT OLJIKIB MaiOThb 0000B1 TpaBu (BMICT IIeJIFOJIO3H, JIIIIMIB 1 JIIrHI-
HY Y HUX € MalsKe OTHAKOBHUM).

[Ticois BigMupaHHSA OpPTraHI3MIB Bech a00 Maliske Bech (He BUKJIIOUEHA
MOKJIMBICTD YACTKOBOI BTPATHM YACTUHU OPraHIYHUX PEYOBUH, HAIIPU-
KJIAJI, 3 ITOBEPXHEBUM CTOKOM TOIIO) CTPOKATHH 1 CKJIATHUM HAOIp 1ux
XIMIYHUX PEYOBUH HAIXOIUTH J0 I'PYHTY, PO3KIATAETHCA Ta TpaHcdop-
MY€EThCS B IIpoIieci Tymidikaliii Ta ryMyCcOyTBOPEHHS.

3.3. bioreoximisi rymycoyTBOpeHHA

Bioreoximiumi 3axoHOMipHOCTI TpaHcdopmarlri OGIOreHHHX PEIITOK,
1[I0 HAOIUIUIN 10 I'PYHTY, 3BOAATHCS IIePeayciM 10 pisHOMAHITHHUX 610-
XIMIYHHUX Ta (PI3UKO-XIMIYHUX I€PETBOPEHD IX CTPYKTYPHUX KOMIIOHEH-
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TiB B aJIbTEPHATUBHUX CIIPSIMYBAHHAX PO3IIAIy-CUHTE3Y 3 000B I3KOBOIO
yYacTI0O MIKPOOPTAHI3MIB 3 IX (PepMEHTHHMH CHUCTeMaMH (MOIKJIMBI Ta-
KO3 1 abloreHHl HepeTBOpeHHH)

Poskian, pyitHaiis 3ajuInkiB OpraHisMiB MAalOThb OZIHOSHAYHO Jie-
CTPYKTHBHUIH Xapakrep 1 e ImpollecaMy eK30TepPMIYHHUMU, K1 CYIIPOBO-
IATHCS BUBLILHEHHAM PaHIIle aKyMyJIbOBAHOI B IIMX PEIITKAX 0ioeHep-
rii. BusisibHeHA eHepris BUKOPHUCTOBYETHCS I'PYHTOBUMHU MIiKPOOPraHi3-
MaMH JJIS €HEepPreTUYHOro 3abe3ledveHHs] CHHTEe3y HOBHX OPraHIYHUX
PEYOBUH 3 BYIJIEIIO, 30Ty Ta 1HIINX OlOreHHUX eJIeMEeHTIB, TAKO BHUBI-
JIBHEHUX IIJ] Yac PO3KJIaly IEepPBHHHUX (PITOreHHUX PeIITok. ['erepo-
TpodHl GarTepii € HEOAMIHHUME KOMIIOHEHTAMU Oy[Ib-STKOTO IPYHTY, STK1
PO3KJIaIal0Th OPTaHOTEHH] PEITKU B aepo0HUX 1 aHaepoOHUX yMOBaxX.
KopoTko oxaparTepusyemo medaxl HampaMu (pizdio-010JI0MYHAX IIPOLECIB
PO3KJIALY 3 YYACTIO MIKPOOPTaHi3MIB.

TrninHsa COPUYMHIOITE IEePEBAKHO aepoOHI MIKPOOPraHi3MU B I00pe
AepoOBAHUX BEPXHIX TOPH30HTAX IPYHTY, OCOOJTMBO B OPHOMY IHIapl IIifg
Jac #oro posmyInyBaHHsA. [leit mportec meBHOI MipOI0 MOKHA OTOTOMKHU-
TH 3 OysKe IOBLIBHUM TOPIHHSM, IO IIPU3BOIUTE 10 YTBOPEHHS IIOBHIC-
TIO OKMCHeHuX MiHepasibHux peuoBuH — COy, Hy0, Ny, FesO3-nH,0,
A1203-nH20, Mn203, 03.003, CaSO4, Cag(PO4)2, KzCOg, MgCOg

T'nummas 3glficHIOETBCA ODaKTeplIMH-aHAePOOaMM, K1 PO3KJIALANTH
OpraHiYHI PEYOBMHU TEXK M0 IIPOCTHX, aJié BIAHOBJIEHHUX CIIOJIYK, Cepell
skux meraH (CHy), ciproBomenn (HoS), docdin (PHj3), amiax (NHjs), Bo-
neub (Hy), 1110 € 3BUYafiHUMY CYITyTHUKAMY TpaHCc(OpMallii OpraHiyHuX
PEIITOK y OOJIOTHUX JIaHAmagTax.

Bpodinns (1mmymyBaHHs) BiIOyBaeThCsA 3a3BHYAll 0e3 IOCTYILY IIOBIT-
psi, X04ua MPHUCYTHICTh KHCHIO oMY 1 He 3aBaskae. BoHo 1HIIIII0eThCA OaK-
TepiAMH, AKTHHOMIIIETAMH Ta IPLKIMKOBUMHU TI'PUOAMM, 3YMOBJIIOIOYN
OJTHOYACHO IIOSBY CIIHPTIB, am);:eri,uiB opraHquHx KUCJIOT, BYTJIEKHUC-
JIOTH, BOJIHIO, BOJAU Ta 0AaraTboX 1HIIMHAX Hpo,uyKTlB

I'pubu Ta Gaxrepii, AKi He MAlOTh OPTaHIB TPABJIEHHS, IOTJIMHAKTH
MOKWBHI PEYOBMHM OCMOTHYHO Bcielo moBepxHewo Tisa. Otxe, Geamoce-
PEHIM [KepPesIOM JKUBJIEHHS [JI HAX MOKYThb OyTH JIMILIE IyKPH, aMi-
HOKKCJIOTH T4 1HII BOJOPO3YMHHI OpraHivHi CIIOJIyKH, BMICT AKUX y (i-
TOPEIITKAX € He3HAYHUM. AJle 5K ITlepeBaKHa KIJIbKICTb PEYOBUH y PEIIIT-
Kax (KJIITKOBUHA, JITHIH, IeMIIIeJII0JIO3K, OLIKM, JIIIIIH TOIINO0) € Hepoa-
YHHHOIO. K ke MIKpPOOM BUKOPHUCTOBYIOTH 1X JIJIS CBOTO YKHUBJICHHS?

Hacammepen, mepeBogsiuu iX y PO3YMHHUII CTAH 3a JIOIIOMOTOI0 BCE
THX 7K€ eK30€H3UMIB, Kl BUOLIAITLCI HUMU B I'PYHT, OIpasy K IILma-
OYM HEPO3YMHHI OPTaHIvHI CIIOJIYKH rigposridy. KialTkoBrHA IpH [BOMY
pO3magaeThbCsa HA MOJIEKYJIN TJIIOKO3H, OLJIKM — HA aMIHOKHCJIOTH, IeMi-
1IeJII0JI03M — Ha BIANOBIAHI II'ATH- a00 IITeCTHATOMHI ILyKPH TOLIO. VYei
MPOAYKTH TIAPOJII3Y € OJHO3HAYHO PO3YMHHUME y BOII, & OTHKE, CTAITh
JIOCTYITHUMHY MIKpOo0aM — MPOHUKAKYN BCEPEIUHY IX TLJI, BOHU 3a3Ha-
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I0THb TaM [Jii eHoeH3uMiB. YacTuHA OPOAYKTIB TiIpoJIidy (3asBuuail He
> 25 %) BUTpavaeThCsd MIKpPOOpPraHisaMaM{ Ha MO0YI0BY CBOIX TLI — 3
BIJTHOCHO TIPOCTUX CIIOJIYK YTBOPIOIOTHCS B TIPOITECT MIKPOOHO20 CuUHMEe3y
OLIBII yCKJIAJHEH] OlJIKM, TeMIIIeJII0JI03H Ta 1HIMI CHOJIyKH. [HIra yacTu-
Ha (75— 80%) IPOAYKTIB TIAPOJII3y CIOKHMBAETHCA MIKPOOPTraHI3MaMU
K eHepreTUYHUN Marepiaj. EHepris, 10 BUBLIBHIOETHCS IIiJ Yac HOro
OKHCHEHHS, YACTKOBO 3abe3meuye moTpeOr MIKPOOHOr0 CHHTE3y, a 3HaY-
HO Olibina Ii yacTmHA — poacioeTbesa. ExcnepuMeHTaIbHO T0BEHEHO,
II0 IIPOLIECH PO3MIAAy KIILKICHO 3aBKIU IIEPEeBAMKAIOTHL HAJ CHHTE30M,
MOCTIMHO CITPUYMHIOIYH I[TUM 3MEHIITeHHS 3araJIbHOI KIJIBKOCTI OpraHiy-
HUX PEYOBUH. Oz[HoaHaqu 0loKaTaJITUYHHMN HA BCIX CTAMISIX IX Xapak-
Tep 3yMOBJIEHUN HpI/IcyTHICTIO pepmenmis (rar. fermentum — 3akBac-
Ka) 1HAKINEe eH3UMI8 (I‘peu en — BcepeJ_'[I/IHl Ta zZyme — SaKBaCKa) —
0loJIOTIYHUX KaTai3aTopiB, 0e3 IKUX He ICHYe JKOJHA 3 JKUBUX KJIITHH.
PyitnyBammus O1IKiB, BYIJIEBOIIB, JIIIIIIB, 3aBKIU PO3MOYHHAIOUNCH 3
TIIPOJTIITUYHOTO POIMIEIIEHHS IX CKRJIATHUX MOJIEKYJ, SK 3a3Ha4YeHo,
3YMOBJIIOE IIOSIBY 3HAYHO IIPOCTIIINX IMPOMIKHHUX IIpoaykriB. Hasememo
XapaKTepHl IIPUKJIAIN.

Byriiesoau € HaliBaskJIMBINIMMU [KepesIaMH eHepril IJIs MIKpPoop-
raHiamiB 1 6e3xpebeTHUX TBAPHWH 1 Yepes Iie OyKe aKTUBHO HUMH pPO3-
KJIamaoThesa. Hatierime 3a3HAOTh PO3KJIATY MOHO- (TJIIOK03a, (PPYKTO-
3a — CgH190¢,) Ta mucaxapumu (caxaposa Ci9H99015), K1 Hacammepes
30pOMKYIOThCS 0 crupTy (3a yuactio opiscocis): CgH1206 — 2CoH50H +
+2C04. 3a memamMu IIbOTO PIBHSHHS BIJOYBA€THCS IIPOMIKHUMN, aje
TOJIOBHUI eTall YTBOPEHHS €THUJIOBOTO CIIUPTY 3 OIITOBOTO aJIBAETIAY I
BILJIMBOM KATaJI3yI0dol Iil (hepMeHTy aJikorojbaeriaporerasu. Ha mpy-
riff cramii CIypT miJ BIIMBOM OIITOBOKHCJINX OAKTEPIH OKHCHIOETHC 0
OIITOBOI KMCJIOTH:

CQH5OH + 02 - CH3COOH + HQO

Ti cami omroBoxmesi Gaxrepii mepersopiolotb CH3COOH y COs i
H50 — xinmeri He3abapBieH] MPOIYKTH PO3IIAay IyKpPiB. 3a TaKOIO ca-
MOIO CXEMOK0 PO3KJIANAIOTHCA 1 CKJIAMHI BYIJIEBOIU-IIOIICAXAPUIU (1eH-
mo3aru — TIOJIIMEPH TEHTO3: KCUJIaHU, apabaHu; 2eKCco03aHU — II0JIIMe-
pu rercos: Kpoxmaab (CgH1gO5)n, 1memomosa (KIITKOBHUHA), ajie mepe
ITAM BOHHU TiIPOJII3YIOThCA (PO3MAmalThCsl HA MOHOCAXapHUIU, K IIpa-
BUJIO, TJIIOKO3Y). KpoxmaJsib TiapoJIi3yeThCs JIETKO 3 YyYacTI0 AMIIA3U.
3IaTHICTE 10 JIETKOIO TA IIBUIKOIO PO3IIEIIEHHS BYILJIEBOLIB Y IPYH-
Tax, 3maBajiocss 0, He 3aJIMIae IM IIAHCIB HA HAKOIWYEHHS B IPYHTAX,
aje 1ie He TaK: y HUX, SK e He IIapaJoKCabHO, BMICT IIYKPIB € JIOCUTH
BHCOKHM, IO TOSCHIETHCS YTBOPEHHSIM CTIMKHX CITOJIYK BYIJIEBOIIB 3
TYMYCOBMMHU PEUYOBMHAMU Ta MiHepaJiaMu. Y IpyHTaX HANOIIbII PO3BU-
HEHUM € MACJISHOKKCIIE 1 alleTOHO-0yTHIbHEe OPOMIHHA.
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Ienionosa 3 i1 Beaukowo (Maca > 200 000), crpykTypoBaHo© y QiopHm-
JIy, BKPUTY 3aXHCHOK TTEKTHHOBO-BOCKOBOIO 00OJIOHKOI MOJIEKYJIOK 31AaT-
HA PO3KJIAJATHCS JIMIIEe TUMU HeducJaeHHUMH (0u3bko 5 %) MIKpOOp-
raHi3MaMHu, IKl CHHTe3yIOTh PepMeHT yesioniasy. 3 11 yuacTio I BILIN-
BOM MIKpPOOIB KJITKOBHHA JOCHUTH JIETKO PO3KJIANAETHCA (B aepobHuUX
yMOBax — JI0 ITOBHOI MiHepauiaarii 3 yreoperusm COy 1 HyO Ta maxo-
[UYEeHHSAM OaKTepilaJbHUX CJIU3UCTHX MeTabO0JIITIB). Y CTEOBUX YOPHO-
3eMax MIHepaJIia3alfis IIeII0JI03HUX PEeIITOK 3MIMCHIOETECS 3a IBA, B M-
30J1aX I XBOMHUMH JIICAMU — 34 IITICTh POKIB, a B OOJIOTHO-TYHIPOBHUX
IpyHTax Ie#t mporiec 3ataryerbess Ha 200 pokiB (xo4a B aHAepoOHUX
YMOBaX KJITKOBMHA PO3KJIATAETHLCA TAKOM JOCUTH JIETKO 3 YTBOPEHHSIM
MACJISHOI Ta OIITOBOI KUCJIOT, BOAHIO I METaHY).

Temivenionozu po3kIamaOTHCA MIKPOOPTaHI3MaMM 3araJioM JIeriie 1
MIBU/IIITE, HIsK KJIITKOBUHA, 3a3HAIYN B aePOOHUX YMOBAX IIOBHOTO OKHC-
Hernusa 10 COy 1 HyO. IIpore mopsam 3 po3kaamoM reMimesroos3, Skl Mic-
TATHCSA Y BIAMEPJIHX POCIMHHUX PeIIKax, BIIOyBaeThbCA IX MIKpPOOHMI
CUHTE3, SKMI cTa0LII3ye 3 YacoOM BMICT I'eMIIEeJII0I03 Y HUX, TOMl SK KJIIT-
KOBHMHA 34 CIPUATJINBUX YMOB IIBHUIKO 3HHKAE 31 CKJIAIY BIIMEPJIUX
OpraHOreHHMX pelrrTok. Ilig uac amaepo0l0o3MCy PO3KJIAL TeMIIeI0I03
MPU3YIUHSAETHCA HA CTAJil YTBOPEHHS Y BEJIUKIN KIJIBKOCTI MYPAIIHHOI,
OIITOBOI Ta MAacCJITHOI KUCJIOT.

Jliniou (sxupu Ta iX CyIyTHUKHU II0 CIMPTOOEH30JIbHIN BUTAMKIN) Tif-
postidytorhes Jinasamu 3 yreopenusM ruinepuny (CsHgOs) Ta skupHmx
ruciior (C17H35COOH), siki masmi Takosk pPoO3KJIATAIOTHCS, 3a3HAYHN IIe-
PEBaKHO OKUCHEHHS (IIOBiJIbHiH_IOI‘O HIE Y ByI‘JIeBO,Z[iB ta 61IKiB). Cu-
Tyama YCRJIaTHIOETBCS 13 3POCTAHHSM biomacu MlRpOCROHl‘IHI/IX rpudis,
KJIITUHA AKUX MIcTATH 10 20 % mimimis. ¥V pasi mediliuTy KHCHIO po3-
KJIAJ SKUPHUX KHCJIOT 3araJIbMOBYETHCS, 3AII0UATKOBYIOUH YTBOPEHHS
OITYMIB — CKJIaJHUX BUCOKOMOJIEKYJISPHUX I'YMYCOITOIOHNX PEYOBHH.

Bocku Ta cmonu B aepo6HHx yMOBaX PO3KJIANAITHCS, X04Ya H IIOBi-
JIbHIITE, HIM, HAIPUKJIA, KJIITKOBHHA, ajle 3arajioM [OCHTH JIETKO 1
mBuako. IlpoTre B amaepoOHuX ymoBax (IpH OrJIeeHHI, 3a00JI0UyBaHHI
Tomo) BOCKM HE€ PO3KJIAJAITHCA 30BCIM, a CMOJIH IIOJIIMEPU3YIOTHCA 1
y].LllJIbHIOIOTLCH B o6ox BUIIA/IKAX SHOBY % TAKH yTBOPIOIOTHCHA oiTyMu.

Binku BiaMupamouux OpI‘aHISMlB JIysKe JIeTKO, SIK 1 BYTJIEBOJH, PO3-
amaThCs, CIYTYIOUH OJHUM 13 OCHOBHHUX, aJie He €IUHUX, JKepesT a3o-
Ty B IpyHTi. [le BrCOKOMOIEKYIApH] (Maca IIePeBHIINY€e KILIbKA MLIbIO-
HIB YMOBHHUX OJUHHUIIb) A30TOBMICHI IOJIIMEPH, CKJIAIEH] aMIHOKHCJIOT-
HUMH 3aJIAIIKAMY, CIOJIYUYEeHUX IIeITHIHUM (aMiOHUM) 3B'sa3koM. Ilpu
PO3KJIal OLIKIB y IPYHTAX YTBOPIOIOTHCS aMIHOKHCIOTH (KapOOKHCIIOTH,
JI0 CKJIa/ly AKHX BXOIUTE X04a 6 omHa aM1HorpyHa) I"JIH_LI/IH (amiHoOITTO-
Ba RI/ICJIOTa), aJIaHlH, IVII0K03a, ajaHid (o- aMlHonpomoHOBa KHCJIOTA),
BaJIIH (OL-aM1H013OBaJIeplaHOBa KHCJIOTA), CeplH, IucTeid (o.-aMIHO-
B-TiompormioHOBa KHCJIOTA), TPEOHIH, METHOHIH Ta 1H. — BCHOTO 22 ami-
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HOKHUCJIOTH (3 OlabIin Ak 150 3HAWIEeHUX y IIPUPOIL), SIKi € CKJIA/I0BEMU
YaCTHHAMU IIPOCTUX OLIKIB (aJIEOYyMIHIB, IJI00YJIiHIB, IPOJIAMIHIB, TJIIO-
TesiHiB). YacTHHa aMIHOKKCJIOT BUKOPHUCTOBYETHCSA HA IMOOYIOBY O1IKIB
TLJIa THX MIKPOOPTAHI3MIB, SKI TIPOJIi3yIOTh (PITOreHH] OlJIKH, a YacTh-
HA — IIPOIOBIKY€E POSIIEILIIOBATHCSA JAJl B HAIpPsAMl aMoHIpikarii (Bi-
IIEIJIEHHS aMIlaKy I BILJIMBOM PISHHX aMOHI(IKATOPIB), IIPO IO CBII-
YUTH IIPUKJIA] HAUIPOCTIIIOl aMIHOKHCJIOTA INIIIHUHY (IVIIKOKOJIY abo
AMIHOOLITOBOI KHCJIOTH):

1) CH,NH,COOH + Hy0 — CH30H + CO, + NH; (rinposis);

TUIIIAH MeTaHOJI

2) CHy,NH,COOH + Hy — HCOOH + COq + NH3 (oxucuenms);

MypallnHa KHCJIOTa

3) CHoNH,COOH + Hy — CH3COOH + NHj3 (BimHOBIIEHHST).

OILITOBA KHCJIOTa

[Tpu amonidikaifii yTBOPOOTHCA BIAMIOBIAHI OKCHKHCJIOTH Ta aMiak,
SKUH Y MOJAJIBIIOMY 3a3HA€ HITPUQIKALIIL:

2NHj3 + 305 = 2HNO3 + 2H50 + 172 rra;

(3aIMCHIOTS AysKe PyXoMi maaudkornomioHi 6akrepii Nitrosomonas)

2HN, + Oy = 2HNO3 + 26 xkad.

(3miticHIOITE HepyxoMi maandkonomioui baxrepii Nitrobacer)

Taruit poskiiaz JIerkKo BiA0YBAeThCSI 3 aMIHOKKCIOTAMU KMPHOTO Ps-
Iy, a IIePeTBOPEHHs aMIHOKKCJIOT IIUKJIIYHOI OyI0BH, HAIIPHUKJIAL, (de-
minanariny CHo(SH) — CH(NH,;) — COOH eifbyBaeThest Baskde — OKHC-
HEHHAM IX 3 YTBOPEHHSIM YOPHUX I'yMYCOIIOTIOHUX PEYOBHUH, 30aradeHux
MIITHO 3B’3aHUM a30TOM.

AMiak TaKO IOINIMHAETHCS IIOBEPXHEI IPYHTOBUX KOJIOIOIB Ta
3B’sI3yeThCsl B AMOHINHI COJIl ByT'JIBHOIO Ta OPraHIYHUMY KHUCJIOTAMU, K1
3aBYKIIM € B IPYHTI.

FOBOpH‘{I/I mpo OLIIKM, 3aBMKIM CJIIJ ITaM SITATH po depmenTn Ta ix
MPOBIIHY POJIb Y IPYHTOTEHHIHM TparcgopMariii OPTaHIYHAX PEIITOK. Jist
depmenTiB € rpaHMYHO crenu@Iuaon («pepMeHT IMAXOOUTHL OO0 CBOTO
cyocrpary, ax kiaood — g0 3amika» — E. Oimep). Hampuxinan, caxapaza
poskiamae caxaposy CiaHo9011, ame He mie Ha 11 130Mep MaJIBTO3y TOTO
camoro ckjany. HagsBuduaiiHo cIIeIasisoBaHo Oie ypeasa, AKy BUILIIA-
0Th ypobakTrepii, 3MIfCHIOIYH ITUM 0l0chepHO 3HAUYIINHA PO3KIAT CEUO0-
Buau B rTHOIBII Ta THOI g0 NHj; Ta COy CO(NHy)y + 2H50 =
= H50 + CO5 + 2NHj. Vpeasa poskiamae TIJIbKK CEUOBUHY 1, IO I[IKABO,
BIJICYTHA y BCIX TBAapHH, JJIS AKUX CEYOBMHA € KIHIIEBHUM IIPOIYKTOM
a30THCTOT0 OOMIHY.

Oxpim 6inka (depoHy), H0 CKIaay EepMeHTIB BXOIATH Ie ¥ aroHu
(akTUBHI, 1HAKIIIE TPOCTETHUYHI, TPYIIH). AKIITO OCTAHHI JIETKO BIIL/IA-
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OTBCS Bif OlIKA, iX HA3WBAIOTL KOPEePMEHTAMH, POJIb AKUX JIYKEe YACTO
BimirpatoTh Bitamiau (By, PP — mikoTrmrOBa Kmciora, Bg — manToreno-
Ba KHCJIOTA, CKJIamoBa yactuHa kKodepmenty A). Jlyxe Garato maso- Ta
OJHOKOMITOHEHTHHMX (PEPMEHTIB MAIOTh Yy CBOEMY CKJIAIl TAKOMK BANCKI
Memasiu, K1 0epyTh y4acTb B iX KaTaJiThuyHINM mi. Fe e HeBimeMmHOIO
YACTHUHOI (PEPMEHTIB, Kl KATATI3y0Th quxaHus; Cu — YacTHHOI OKCH-
denonorcumasu; Mo — HiTpaTpeaykrasu; Zn — rapbouaTriaposiasu (By-
TUIBHOI aHTiapasu), aka Katasaye peakino HoCOg — COy + Hy0 Tormo.

Taxum unHOM, (pepMeHTH (T1APOJIA3H, OKCUPEYKTA3H, TPaHCchepasH,
Jiasu, i30Mepasu, JIrasu) BiAIrpaoTh HAMBAKIUBIILY POJIb Y B3a€MOJIIL
OPraHIi3MIB 3 JOBKLJLJISIM, KOJIOCAJIBHO (B MIJIBMOHM pas3iB) IPUCKOPIOIOIN
IIBUOKICTE OlOXIMIYHHX Peakini (He BXOISAYHM IIPH IILOMY 0 CKJIAIy IX
KIHIIeBUX OpoaykKTiB). @epMeHTaTHBHA aKTHUBHICTE IpyHTY (DAI) 3aie-
JKATDH BLJT yChOro HA00OpPY (pepMeHTIB, TK1 HAAXOOATh J0 HBOTO 3 OlOreH-
HuUMHK pernrTkamu. Ilpu mpomy yactuHA hepMeHTIB pYUHYETHCSI pPa3oM 3
IHIMMMY OPraHIYHUMK PEYOBUHAMHE, a YACTHHA CTA0OLIi3yeThesa (IMMOOI-
JI13yeThCsT), 3B’I3YIOUNCEH 3 MIHEpaJIAMU Ta OPraHIYHOI YACTHHOI IPYHTY
10HHMMY, BOJHEBMMHU Ta KOBAJEHTHHMHU 3B’SI3KaMu. Tak IO OCHOBHA
Maca gepMeHTHOro poHay mepedyBae y 3B’A3aHOMY CTaHl, B TOMY YHCJI1
1 yYepes IOIJIMHAHHSA KOJIOImAMM. Yce Ile 3HIMKYE B IPYHTI IIBHIKICTH
OloKaTaTITHYHUX PeakrIi IMpOoTHU "KUBUX OPTAHI3MIB, ajie Bce K BOHH €
IIBUAITUMHY BiJI CyTO XIMIYHUX PEaKILi.

Tarl mpoaykTh poO3KJady OLIKIB, K apoMATUYHI aAMIHOKHCJIOTH,
OKHCHIOIOUHCHL 1 MOJIIMEPH3YIOUHCh, CTUMYJIIOITL IyMI(QIKAIN, 3aIo-
YATKOBYIOUH IIPH I[HOMY YTBOPEHHS HE IIPOCTO TeMHO03abapBJIEHHUX, a U
A30TOBMICHUX TYMYCOBUX PEYOBUH.

JIir"HiH ¢ HAA3BUYAMHO CTIMKUM IIPOTH MIKPOOHOIO PO3magy apoMa-
TUYHUM II0JIIMEPOM, KW, IIPOTeE, ao6pe ryMldmcyeTbca Hwusbromoue-
Ryny{le MOHOMEPH JIITHIHY JIOCUTH Pi3HOMAHITHOTO CRIIaNy, yTBOpeHl
iz gac #oro TpchdpopMauu JIETKO BCTYHIAIOTH Y PeaKIni KOHL[eHcaH,ll Ta
moJriMepuaairii, pearyoTb 3 aMIHOKHACJIOTAMU B IIPHCYTHOCT1 (PEHOJIOKCH-
a3, 110, K BiKe 3a3HAYAJIOCH, CIIPUSAE YTBOPEHHIO TeMHO3a0apBJIEHUX
I'yYMyCOHOII0HUX PEYOBHH.

IIpu amaepobio3mci po3KIIAL JITHIHY YIIOBLIBHIOETLCS, 4 TO M 30BCIM
HPUIINHSAETHCSA, OCKLJIBKM 34 BIJCYTHOCTI IIOBITPS HE MOMKYTHb 1CHYBaTH
AKTHHOMITIETA Ta T'PUOU- 6aSI/IZ[i0MiLLeTI/I — TOJIOBHI pyfIHiBHHRI/I JIITHU-
uy. Tomy, Hanpukam, y Topdl BiH HAKOIIMIYETBCA Y BEJIMKIHA K1JIBKOCTI.
CyTTeBI/IM € TAKOK PEeXMM TeMIlepaTypu: B pasi ii summenus <70 °C
JITHUH Mabke He PO3KJIaIaeThCsA. 3arajioM IepeTBOPEeHHs, STK1 3YMOB-
JIIOIOTH YTBOPEHHS I'YMYCOBUX PEUYOBHH, BIAOYBAITHCA 34 yUaCTIO peak-
I OKHCHeHHs Ta gerigparaini. [lpu 11boMy KIUIBKICTE METOKCHJIBHUX
Pyl 3MEHIIMYeThCd, a (PEHOJBHUX 30LIBIIYETHCS, 3 SABJIAITHLCI Kap-
OoxcuIbHI rpynu. BiacHe Takl sMIHK 1HIUKYIOTH came Ti IIPOIIECH, IO
OTPUMAJIN y3araJIbHeHy Ha3BY 2yMmighikauyii, a OTie, CIPUYNHIOTD 3ra-
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JIyBaHe BiKe IEePETBOPEHHS JITHIHY HA 2yMmyc. [HTpurymodon TyT € Ta
obcTaBWHA, IO XIMIYHA Oy0Ba I'yMycy ¥ JITHIHY Mae 0arato CILIbHHUX
PHC, L0 € BATOMUM apTyMeHTOM Ha KOPHCTb yYacTl JITHIHY B [yMyCOyT-
BOPEHHI, X0U HaBPS YU Iell NUIAX € €IUHUM (0 TOro K, He BeCh JITHIH
3IATHUMN IIePETBOPIOBATUCA B IYMYC).

Tauiau (qyOMIbHI PEYOBMHM) € CTIMKHME IIPOTH Iil MIKPOOPTaHI3-
MIB, aJie, IIOHI0HO J0 JIITHIHY, JIETKO TPAHCHOPMYIOTHCA: OKHUCHIOIOYNCH,
OypioTh; 3 OLIIKAME YTBOPIOITH HEPOSUNHHUN Y BOLI KOMILIEKC, CTIAKII
POTH MIKPOOHOT0 BILIUBY (HEMOBOM KOHCEPBYIOTDH OLIIKM); JIETKO peary-
OTh 13 3aJ1130M, TOOTO, 6€3 YCIKOTO CYMHIBY € aKTUBHHUMU yYaCHUKAME
YTBOPEHHS T'yMyCy B IPYHTI.

30/IbHI PeTOBHHM IIPU PO3KJIaN] 0i0TeHHHUX PEIITOK BUBLIBHSIOTECS
y cdopmi pisHEX OpI‘aHl‘-IHI/IX 1 MlHepaJILHI/IX CIIOJIYK: Ca, Mg, K, Na —
IepeBayKHO y BUIVIAAL COJIeM PI3HUX OPTraHIYHUX KHCJIOT, AKI y Mipy
OKHCHEHHS IIepexonATh y Kapbouartw; S 1 P, BuBlIbHIOIOYNCH 3 OLJIKIB,
YACTKOBO 3HOBY IIOBEPTAITHCA J[0 IX CKJIAIy MIKpPoOaMU, a TAKOK OKKC-
HIOIOTBCSA 3 YTBOPEHHSM aHIOHIB cyJabdaTHol 1 pocdopHOI KHCIIOT, Kl
3B’SI3YI0TBCS OCHOBAMH; Sl BHUBLIBHIOETHCSA YACTKOBO y BUIJISIL OPTOCH-
JII1eBOl KMCJIOTH TA CBOTO KOJIOITHOTO TiapaTy.

Cunres, Ha BiAMIHY BiJ PO3IAaay, € IIPOIECOM HOBOYTBOPEHHS Op-
TaHIYHUX CIIOJIYK PI3HUX KJIACiB, sSIKe 3[IMCHIOETHCS 3HOBY K TAKH 34
PaxyHOK (hepMEeHTATUBHOIO (610RaTamTHquro) HEIIOBHOT'O OKHCHEHHST,
moJrimepuaarii ta ymmbHeHHa (B3aemuO1 KOH,ueHcaLm) Ha 3pas3oK 3a-
3HAUEHNX I[I€PEeTBOPEHb 3 JITHIHOM, TAHIHAMH Ta IHIIUMU APEHAMU
(cmosrykamu  1uKJIIYHOL Oya0BH). Y pe3yabpTaTi CHHTE3y B IPYHTL
3’ABJIAIOTHCA TIEPII 1034 MEKaMHU JKUBOTO OPTaHi3My BHCOKOMOJIEKYJISP-
H1 010TEpMOAMHAMIYHO CTIMKI B 30HAJBHHUX JIAHIIIA(PTHO-010KIIMATHY-
HUX yMoOBax rymycoBi peuoBmuu. llle pas mimkpeciammo, mo rymyc €
epIIo cTablJIbHOI (POPMOI0 OPraHIYHOr0 MaTepialy, YTBOPEHOTO mo3a
MeskamMu 0lomeHo3y be3mocepedHbO B IpyHTOCdEpl (IPYHTOBIM 000/I0HII
mwianern). I'yMycoBl pe4oBHHN BUABJIAIOTHCA 0O10TEPMOIMHAMIYHO 3HAY-
HO CTIAKINIMMIU 34 OpPraHoreHHl pernTku. lle osmauae, 10 I'yMycOyTBO-
PEHHST — IIPOIIEC CBOEPIITHOTO IIPUPOTHOTO (BUHSITKOBO IPYHTOBOIO) «BH-
OpaKyBaHHS» HECTIMKNX PEUYOBHUH (DITOTEHHOTO ITOXOIMKEHHS Ta IIPOIYK-
TiB iX TpamcdopMmaliii, TpuBase ICHyBaHHS IKUX € «3a00pOHEHNM» 3aKO-
Hom enmponii. e 3akoH cupuynHioe Oe3mepepBHUM JIAHITIOT IePETBO-
PEHDb OPTaHOTEeHHUX PEINTOK, SKWA POOUTH IepIly 3YyIWHKY Ha CTamii
MIOABU B IPYHTI TEPMOIMHAMIYHO CTIMKUX I'YMYCOBHUX PEYOBHH.

JleIo ocTOpoHb BiJl OIIMCAHUX IIEPETBOPEHDb 3HAXOAUTHCS BiKe 3raja-
HUU MIKPOOHUI CUHTE3, SKHU IPOTUIlE eHTPOMil, AK 1 OyIb-AKUI JKUT-
TerposB B3araJi. Lleit cunTes (ToUHIIIE pecuime3 — MOBTOPHUM CUHTES,
OCKLJIPKY HEePBUHHUM € JIUIIEe (POTOCHHTE3, 3MINCHIOBAHUN IIPOyIleHTa-
MU B 3€JIEHOMY XJIOPO(LIIOHOCHOMY JIMCTI) BiJOYBA€ETHCS B a0COJIIOTHIMN
CUHXPOHHOCTI 3 MIKPOOHO-(hepMEeHTATUBHOIO K TAKKA 0ecmpyKUieio opra-
HOTeHHWX PEINTOK. BUBIIBbHEH] IPH JIECTPYKINI MiHepaJbHI CIOJIYKH
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BHKOPHCTOBYIOTBCS [JIsI II00YIOBM OPraHIYHHX CIIOJIYK, SIKI BlOpasy
BKJIIOYAIOTHCS J0 CKJIAy MIKPOOHMX KJIITUH, Maca SIKHUX 34 BereTallii-
HUI Hepioj MOsKe JOCATaTH, K 3a3HAYAJI0CH, TOCUTh 3HAUHUX BEJTUUYMH,
IIs mikpoOHA IIa3Ma aHAJITAYHO BU3HAYAETHCA B CKJIAMT «3araJIbHOTO
TyMycCy». MikpobHUiT pecHTE3 He € CHHTE30M I'yMyCy B IIPSIMOMY PO3Y-
MIHHI, aJieé TYMYCOYTBOPEHHIO CIIPHSIE ONHOSHAYHO. [yMmycoymeoperHs
He € CHHOHIMOM 2YMIghiKkauli, Xo4a € ¥ 1HII JyMKH II0JI0 IIHOT0.

Icropist mocmimkeHHs TYMyCy € ITIKaBOIO 1 I0O0pe BUCBITIIEHA Y MOHO-
rpadiax I.B. Topima, M.M. Kononosoi, I.A. Kpynenirosa. o mel mpu-
ugetHi @. Axapn, JI. Boresnen, T. Tommcosn, I. Bamepiyc, A.T. Teep (rymy-
coBa Teopig oxuBieHHs pocauH), K. Ilnpenrens, W.fA. Bepuemiye,
I". Mynbnep, M.T'. [laBioB (agenT Teopii rymycoBoro sKuBJIeHHS B Pocii),
B.{. Bemenen, JI. 'parmo, B.B. Jlokyuaes, B.P. Binbame, II1.A. Kocru-
ues, C.II. Kpaeros, O.I'. Tpycos, C. Onen, B.B. I'emepuinr, JI. Maitap,
0.0. Imyx, I'. HIpanep, B. ®yxrc, C.A. Bakcmas.

Cyuachi noznadu na 2ymigpikayio chopMyBaIMCA IIiJ] BIILBOM
mroau 1.B. Toopiga (30— 50-11 poxkm XX ecr.), OO0 SAKOI HAJEXKaTb
®@.10. T'espriep (1940), B.B. I'emepmiuar (1952), C.C. I[paryHOB (1948),
JI.LM. Anexcaugposa (1990), B.B. HOHOMapBOBa (1980) ta 1H. 3iOpani
HUMHA 1HQOPMAIIIHAHI MACUBU OJIHOSHAYHO 3aCBIIUMIIH, III0 TYMYC € CIIe-
nuidHEEM, CyTO IPDYHTOBHM, IOJIIHACIIEPCHUM, T€TePOreHHUM OpTaHid-
HUM yTBOpeHHsIM. Voro CKJIQIHICTH T4 YHIKAJILHICTH 3yMOBJIIOIOTEH 010-
reoxXiMiuHI IPOIECH, IIOB’A3aHl 3 KOJIOCAJIbHUM 0l0pO3MAITTAM OPramis-
MiB, 1K1 cTBOpmIn Oiocdepy («ruBy peuoBuHy» B.1. Bepuancexroro). Ile-
peBaskHAa OLJIBIIMICTD IIPOIIECIB, €BOJIIOINMHO MPUUYETHUX 10 T'YMYCOYTBO-
PEHHSI, 1HIIIIIOETHCA 010Te0XIMIYHOK KUTTEMISIBHICTIO IPYHTOBOI MIKPO-
dtopH 1 € 110 cyTi hepMEHTATUBHUMH.

1.B. Tropiu mi#III0B BUCHOBKY, III0 TYMYCOYTBOPEHHS IIOETHYE B COO1
Takl aJbTEePHATHUBHI MOMEHTH, K PO3KJIaL 1 cumHTe3. BloxiMmiuna ta
TepMOOUHAMIYHA CIPAMOBAHICTh PO3KJIANy (QITOreHHUX 3aJIHIIKIB
KOPUI'YETHCA BILIMBOM MIKpodiopH, Me3odayHu Ta ablOTHYHUX UHH-
HUKIB, 4 HOBOYTBOPEHHS CTIMKHX 11034 OPTaHI3MOM 2YMYCO8UX ChO-
JIYK B1IOYBAETHCS IIPU B3AEMOIIT apOMATHYHUX ITPOJYKTIB PO3KJIAIY 3
HEOCHUHTE30BAHUMHY a30TOBMICHUMU OPTAHIYHUMHU PEYOBUHAMH MIKpPO-
O0HOI IIa3MM 3 HOJAJIbINIUM (PePMEHTATUBHUM YCKJIATHEHHSM HOBO-
YTBOPEHUX CIIOJIyK IIPW iX OKMCHEHHIl, IToJiMepu3arili, yurJbHeHH]
(xoupmencari).

M.M. Kononosa (1957, 1961, 1967) sampomoHyBajaa KOHOeHCAUILHY
KOHUenyiio YTBOPEHHs TYMYyCOBHUX pedoBUH (puc. 3.2) IK KOMILIEKTY BU-
COKOMOJIEKYJIIPHUX CIIOJIYK OJHOTHUIIOBOI OyaoBu. B ocHOBI IX Mosiekyin
JIeKUTH 0araTopas3oBo IIOBTOPIOBAHA JIAHKA, TOJIOBHUMHU CTPYKTYPHHUMU
ONUHUIIAMU AKOI € (PeHO0JI0OmOII0H] CIIOIYKH, aMIHOKHCJIOTH TA IIEIITHIH,
HAKOIMUYYBAHI IIPU MIKPOOHO-(PepPMEHTHOMY PO3KJIaal OlOreHHHX pPelll-
TOK, MIKPOOHOMY MeTa00/I13Ml Ta pecHHTe3l. 3OaTHICTh J0 KOHIEHCAIIll
Ta IOJIIMEPU3AaIii 3yMOBJIIOETHCS TTOSBOI0 XIHOHIB (pe3ysbTraT (hepMeHT-
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Jliraiam,
TaHium,
CMOJIH....

IMemono3a
Ta igmi
ByIJIEBOOU

COq CO2
H20 H:0
Ta iH. . Awinoxucorn, . Ta iH.
e s Qo
MeTab0Ti3My (mpoxykTH po3KJIaNy PO3KIIATY

Ta PeCUHTE3Y)

OxuCcHeHHA
OxucHeHHA

Puc. 3.2. I'ymicdikauia dpitopemrror (3a M.M. Konorosoro)

HOTO, 3 yJacTIO (peHOJIOKCH1a3, OKMCHEHHs (PeHOJIIB), IKl aKTUBHO B3ae-
MO,Z[iIOT]':) 3 aMiHORI/ICJIOTaMI/I Ta IIelITUuJIaMu, IIPU3BOOAAYN 10 YTBOPEHHA
TYMYCOBHX KHCJIOT. I ymighikayis 3a I1i€f0 CXeMOI0 Ma€ TaKl 03HAKHU:

> ycl KOMIIOHEHTH POCIMHHHUX TKAHWH CTAIOTh IIEPIIOIMKEePeIOM pis-
HUX PEYOBUH, MOPOIKEHUX (DePMEHTATUBHUMHU IIPOIlECAMH IX PO3KJIAIY,
MIKpPOOHOT0 MeTab0J1i3My, peCHHTEe3y Ta IIOBTOPHOIO PO3IAay Temep yiKe
MIKPOOHOI ILJIa3MH;

> rymigikalriss GpiTOPEIITOK CYIIPOBOIUTHLCA MIHepasi3alieo X KoM-
IIOHEHTIB;
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> KOH/IeHCAlllsl CTPYKTYPHUX OJMHUILb CIPHYMHIOETHCS B3A€EMOLIIEN0
aMIHOKHCJIOT 1 IeNTHAIE 3 XIHOHAMHU (Ha#CyTTeBIIIMI eTam TpaHcdop-
MaIrii Opra’HiYHUX PEeYOBUH y HATPAMI QOPMYBAHHS TYMYCOBOTO (DOHIY
IPYHTIB);

> IIOJIIKOHIEHCAIIlA Ta II0JIIMepPHU3allis 3aBePIIYIOTh IyMI(QIKALIIO 1, B
IIPUHIIAIII, MOKYTH BIIOYBATHUCA CYTO XIMIUHUM IIIJISIXOM;

> ycl eramnu rymidikaliii € TICHO CKOOPIMHOBAHMMHU 1 CHHXPOHI30Ba-
HUMU,

> (yJILBOKHUCIIOTH € IIOEPETHUKAMY I'YMIHOBUX KHCJIOT.

I'ymidirarriss 3a IMi€l0 CX€MOI0 POIIIOYMHAETHCS 3 YKPYIIHEHHS MOHO-
MepiB (IIPOCTHX ITPOAYKTIE PO3HAY (DITOTEHHHX MaKpPOMOJIEKYJI abo Me-
TabOJIITIB IPYHTOBUX MIKpoOpraHidaMmiB). ExcriepumeHTaIBHO 0YJI0 JT0BE-
JIeHO IIPUHITUIIOBY MOSKJIMBICTH YTBOPEHHS CIIEIM(IYHUX TeMH03a6aps-
JIEHHX T'YMYCOHOMIOHMX PEYOBHMH BHACJIIOK KOHOEHCAINI IIPOKaTeXI1Hy
Ta Ji3uHy (a TAKOK B 1HIIUX AHAJOTIYHUX PEAKIIIAX): yTBOPEHI TEMHO-
3a0apBJIeH] TYMIHOMIOII0H] PEYOBUHHN BUABUJINCSI AHAJIOTIYHUMH 34 CBO-
MU OIITUYHUMHU BJIACTUBOCTSIMH T'YMYCOBHUM PEYOBHUHAM.

HpI/I6JIH3HO Tak ysABJSB €001 cxemy ryMi(biRauﬁ B. @uaiir. s xon-
LIETILIIs IPUILYCKAE YIACTh y PeaKIlaX KOHJEHcAlll Iopsy 3 MOHOMepa-
MU TAKOK 1 BHCOKOMOJICKY JIAPHUX dparmenTiB (JIIrHUHY, O1JIKIB TOIIO).

3 BUKJIA[IEHOTO BUTIKAE, 10 MPU TyMi(pIKAITl MOJIEKYJIAPHI Macu TI'y-
MYCOBUX KHCJIOT ITOBHHHI 30LibmyBaTucs. Lle cymepedunTs ekcriepuMeH-
TAJbHUM JAHUM, SK1 3aCBIIUYIOTH, III0 HOBOYTBOPEHI I'yMyCOBl KHMCJIOTH
MAalTh 3HAYHO OLJIBIN MOJIEKYJIIPHI MAacCH, HI¥K aHAJIOTIYHI T'yMyCOB1
KHUCJIOTHU peanbHux IpyHTIB. Ile came 3HAXOIUTDH MATBEPIIKEHHSA B IIPU-
pomi: HaioueIn rymidikosani 'K wopHO3eMiB MaOTh MEHIITNI MOJIEKYJISP-
Hi macu, Hixk 'K migsonucerux rpyaTis. OgHak Il (pakTH JIETKO IIOACHIOE
KOHOEHCAUIIHA 2inomesa, 3TiTHO 3 KO B MIpy TyMidikaiii saBoaxy
KoHmeHcarl ta mosimepu3aliii mosiexkyssapai macu 'K moBmuHI Hapoc-
tatu. KorgeHcarifina rimoresa 3irpaJia BeJIUKY pPOJb Y PO3BUTKY YSAB-
JIEHB IIPO I'YMYCOB1 PEUYOBHHU, X04a ¥ He 0yJia YHIBEPCAJIbLHOI.

Konnermria JI.M. Anexcauaposol BOavae cyTh rymicikairii B Imoeram-
HOMY OlOXIMIYHOMY OKHCHEHH1 (PITOreHHHX pPeIITOK (HOBOYTBOPEHHS
I'YMYCOBUX KKCJIOT; IIOIJIMOJIEHHS ryMidhikalfii Ta KOHgeHCAaIlll; IOCTyIIo-
B€ IOBLIIbHE PYHHYBAHHS T'YMYCOBHUX KHCJIOT). Ilepwium ereMeHTapHAM
IIPOIIECOM TYT € IToeTallHe PepMeHTATUBHE (3 yJaCTI0 OKCHIA3) IX OKHC-
HeHHs. Bixe Ha 1IbOMY eTari yTBOPIOIOTHCS BUCOKOMOJIEKYJISPHI KHUCIOTH
3 PIBHUMU MOJIEKYJIAPHUMU MacaMu. J[pyaum eleMeHTapHUM IIPOIIeCcOM
€ (hopMyBaHHS a30TOBMICHOI YaCTUHU MOJIEKYJIA TYMYCOBUX KHCJIOT: ITi[T
vac ryMidikairii BUCOKOOLITKOBUX PEIITOK YaCTHHA a30Ty BUTPAUYAETHCS
1, HaBary, ryMidikanis 30iIHEHNX a30TOM PEIITOK CyIPOBOAUTECS 30i-
JIBIIEHHSM BMICTY a30Ty B HpoAykTax rymicikarii. IIpu mpomy smen-
IIy€eTHCs YACTKA JIETKOTLAPOTI30BaHUX a30TOBMICHUX CIIOJIYK 1 CTa0LIBHO
HAPOIIYeThCS BMICT HAHUCTIMKINHUX ITPOTH TIAPOJII3y a30TOBMICHUX Opra-
HivamX croayk. [lorymmbienns rymicikaiii Big0yBaeThest 6€3yIIMHEHO Bl
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3apOXKEeHHS MOJIEKYJIH 10 il II0BHOI MiHepaJsnaaiii 6e3 0yab-aKol KiHIle-
BOI cTa/ii 1 6e3 AKOroch KiHIIEBOTO IIPOIYKTY.

HogoyTteopeni mosexkynu 'K HaOyBaioTh XxapaKTepHUX PHC 1 B TAKO-
My BHUIJISIL ITepe0yBaTh y 'PYHTI COTHI ¥ THCAYl POKIB. 3a IeH Jac BO-
HU 200 IIOBLILHO MIHEPAJII3YIOTHCA 10 KIHIIEBUX IIPOAYKTIB, a0 K yTBO-
POOTH (pparMeHTH, sKl 6epyTh y4acThb y CHHTE31 HOBHX MOJIEKYJI T'YMY-
COBUX KHCJIOT (Il ByKe OCTAHHIM eTalr).

Ha gpyromy eram mocryrmoBo 3pocrae apomaruaairis moserysa 'K,
ajie He 3a paxyHOK KOHIEeHcAIlll, a BHACIILOK YaCTKOBOI'O BlIIIEILICHHS
amidaTUIHUX, HAUMEHIIT CTIMKNUX YaCTUH HOBOYTBOPEHHSIX MAaKpPOMOJIE-
kys I'K. T xoua rymycoBl KHCJIOTH 3aJIAINAIOTHCS BHUCOKOMOJIEKYJISIPHU-
MH, iX MOJIeKyJIﬂpHi Macu 3MEHIIYIOThCS. HOBoyTBopeHi T'YMYCOB1 KIC-
JIOTH B32€MOJIITH 3 MiHepasjaMy IPyHTy Ta 13 30JIbHUMH eJIeMeHTaMu
(iToperTok, BUBLIFHEHNUX IPU MIHEpaIisarii. 3aJIesHo Bif nasmadr-
HO-010KJIIMATHYHUX YMOB Y IPYHTAX HAKOIMHUYYIOTHCSA 200 BLIBHI TyMyCO-
Bl KHCJIOTH, 200 YTBOPIOETHCS KOMILJIIEKT OPTraHO-MiHEepaJIbHUX MOXITHUX.
IIpu 11bOMy equHA cHCTEMA OPTAHIYHUX PEYOBUH IIOCTYIIOBO PO3IIEILITO-
eThcsa Ha Qpakrinii, Skl BIAPISHSOTHCA AeTaasIMu OyJ0BH MOJIEKYJI, PO3-
YHUHHICTIO ToIro. Haiblabin nucieproBany (Gpakiio yTBOPHOWTL (YJIb-
BOKHCJIOTH Ta iX JIETKOPO3YMHHI COJIi, & HAMMEHIIT JUCIIeProBaHa YacTH-
HA cucTeMH (PopMye TpyIy T'YMIHOBHX KHCJIOT, SIKl yTBOPIOITH HEpPO3-
uuHHI y Bogl coul Ca, Fe, Al.

O6unea nusixu rymidikarni (ormucari M.M. Kororogroro Ta JI.M. Asek-
caumaposom), Ha ayMmiry J.C. OpyoBa, € IIJIKOM MOMKJIMBHMHM 1 PeajibHO
CITIBICHYIOTD, 4 IIePEBAKAHHA IKOTOCh 3 HUX 3YMOBJIIOETHCS KOHKPETHH-
MU JaHIIIA(THO-010KIIMATUIHUMH YMOBaAMU:

> y IIA30JIMCTAX 1 HAIBIYCTEJIFHUX IPYHTAX 3 I10CJIA0JI€HOI MiK-
podtoporo Ta MiHIMyMOM (hepPMEHTIB I'yMi(piKalllsa BlIOYBAETHCS 34 CXe-
moo JIL.M. AnexcaumpoBol (0Bro 30epiraioTbCsi BHCOKOMOJIEKYJIAPHI
CIIOJIYKH, dy7Ke TOBLIBHO (DOPMYIOTHCA I'yMYCOB1 KHCJIOTH);

> y yopHO3eMax 3 IX BHCOKOI )epMeHTAaTUBHOW (3araJiom, 610JI0rid-
HOI0) aKTHBHICTIO BHCOKOMOJIEKYJISAPHI CIIOJIYKH IIBHIKO PO3IIEILIIITh-
¢s 10 MOHOMEPIB, IIOJIETIIYIOUH IX KOHIEHCAIIO IOMIM¥ CO00I0 Ta 3 BHCO-
KOMOJIEKY JISPHUMHU CIIOJIYKaAMH.

ARymysIaIfio B IpyHTaX CIEIU(IYHIX I'YMYCOBUX PEUYOBUH CTUMYJIIOE
«IIPUPOTHUH BIAOIP» TEPMOJUHAMIYHO Ta MIKPOOIOJIOTIUHO CTIAKHUX CITO-
ayk. Cam piBeHb HAKOIIMYEHHS TyMyCy Ta HOT0 SIKICTh, 3TTHO 3 KOHIIEII-
i€ KiHemuuyHol meopil eymigbi}cazgii BH3HAYAKOTLCSI KIHETHKOI eJIie-
MeHTapHUX rpyHTOBHX mporecie (EITI), sxi cmouarky d)opMyIOTb TyMy-
COBY MOJIEKYJIy, & B IIOJAJIBIIOMY 3yMOBJIIOKTS Ii lerpanamiio (il mpore-
CH TI0-PI3HOMY BiZ0YBAIOTHCS B PI3HHUX JaHIIIA(TAX).

Vci mepesivueHi cxeMu pPO3TIISAAIOTH TyMiikalliio SK IpOIec yTBO-
PEHHS 3pijol CHUCTEMM T'YMYCOBHX CIOJIYK 3 IIOYATKOBUX pedoBHH. lle
cynepeunts maHuM A.Jl. Qoxina, axmit 3 momomoromo 4C BuaBUB y 30-
HAJBbHUX IPYHTAX parMeHTapHe OHOBJIEHHS TYMYCY, CyTh SIKOTO B TO-
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My, IO IIPOAYKTH PO3KJIAAY He (POPMYIOTH abCOIOTHO HOBOI T'yMYyCOBOI
MOJIEKYJIH, a BRJIIOUYAIOTHCA (depe3 KOHJEeHCAIll0) CIoYaTKy 10 mepude-
puuHuX QparMeHTiB y:ke cPOPMOBAHUX MOJIEKYJI, YTBOPIOIOYN B XOM1 Mi-
HepaJnsarmii OIBII CTIMKI IMKJIIYHI CTPYKTYpHU. TakmMm crmocoboM OHOB-
JTIOETHCS eJIEMEeHTAPHUM 1 (pparMeHTHUI CKJIAT TYMYyCy 3a PpaxyHOK HaJI-
XOJIFKEHHS 0 IPYHTY IIOCTIHO OHOBJIIOBAHUX IIOPIIii piTopernTox. Pami-
e Bike cpOpMOBAHUI T'ymMyC HEMOBOM PEryJIoe IIOCTIMHE BiITBOPEHHS
cBO€el 30HAJIBHO 3aIaHOI CYTHOCTI, JIIOYUM SK CBOEPLIHA MAMPULS TIPU KO-
ro ¢gopmyBanui. Came UM IIOSICHIOETHCS BIZHOCHA CTAOLIBHICTDL SAKICHIX
mapamMeTrpiB TyMycy, Ky BasKKO IIOPYIITUTHA 30BHINTHIMU BILIMBAMHU.

BypxnvuBe mpoHUKHEHHS B IPYHTO3HABCTBO HOBUX METOIB JIOCITIIYKEH-
HsA B IPyri# mosioBuHI XX CT. (CIIEKTPOCKOITI], eJIEKTPOHHOI MIKPOCKOITII,
xpomaTtorpadii, peHTreHOCTPYKTYPHOTO aHAaJi3y, KOMH’IOTepHI/IX TEeXHO-
JIOTIH) CTUMYJIIOBAJIO IOfAJIbIIe IIOTINO/IeHHS NOCIIKEHD IIOXO/KeH-
Hl, CKJIa/ly, CTPYKTYPH Ta BJIACTHBOCTEH TyMYCOBHX PEYOBHH 1 mocIpu-
SLJIO TIOSIB1 HOBUX TIITOTE3 y I rasyai.

3amporroHoBaHl Ha CbOroaHI POPMYJIH TYMYCOBUX KHUCJIOT IPYHTYIOTh-
CsA HA CyJYaCHHX EKCIIepUMEHTAJIbHUX JaHWX, ajieé MOKW IO BCl BOHU
(B. ®yxc, B.I. Kacarourin, C.C. parymog, [.J]. Komicapos, J[.C. Opos)
€ TIIIOTEeTUYHUMU Yepes IosiaucinepcHicts Ta aminunit ckiaan 'K 1 OK.
Vel 3aIporroHoBaHti cxeMu 0yIOBU I'YMIHOBHX KHCJIOT IIOHLIAIOTH Ha OBl
TpyIIH: 1) 6sok-cxemu (B. MiCTepcmci ta B. Jlorinora, Illedepa Ta Vib-
plxa) 1 2) YMOBHO CTPYKTYPHI obopMyJH/I J1.C. OpJ10B 3aIIpoIIOHyBaB 1MO-
BIpHY cXeMy 6yLLOBI/I CTPYKTYPHOI KOMlpRI/I I'K, ara mocuTs MTOBHO TTOSIC-
HIOE Maliske BCl BIIOMI €KCITepUMEHTAJIbHI TaHl, 0COOJIUBO, SAKIIO TOIyC-
TUTH BaplabesJbHICTh y THUIIAX 3aMIIIeHb apOMATHYHUX KLIEIb «IIpay,
ix HAOOpl Ta XapakTepl HOeOHAHB, 4 THM IIaye B CKJIAJl KOMIIOHEHTIB
TiPOJII30BAHOI YACTHMHHW MOJIEKYJT (HIeThCs HpPOo BapiabesibHICTD, KA
MPaKTUYHO He BILIMBAE HA TUMoB1 o3Haku ['K).

Bynosa OK mocmimsxeHa 3HAYHO MeEHIIE, X04a, 34aBAJIOCsa 0, MEHIIII
po3Mipu 1X MOJIEKYJI Ta Kpallla PO3YNHHICTE ITOBUHHI ITOJIETIIINTH IIOIIYK
cTpyKTypHuX Qopmys (B ysasienni X. Komara ta M. lIxiTiiep cxema 0Oy-
nosu ¢parmenta OK wmostexyssspuoio macoo 06sm3bko 700 oquHUILL
BKJIIOYAE JBA apOMaTUIYHUX KLIbI, mrctb rpyn —COOH, 181 keToHHUX
rpymu —C=0, nBa ¢eHUIBHUX 1 TPHU CHUPTOBUX TIAPOKCHUJIH, CIIOJIY-
YeHHSA AKUX MOKe OyTH PI3HUM).

Pesromyroun cyJacHl TIOIJISSAA Ha TyMyCOYTBOPEHHS, IIiJKPECIIIMO,
0 BiMepJIi 6l0oreHH] perrTky (XBOsl, TLIKH, Kopa, JIUCTA, cTebJIa, 3ayIu-
KM TBAPHWH, MIKPOOHA ILJIadMa TOIIO), HAAXOIAYN HA IIOBEPXHI0 abo B
TOBIILY IPYHTY, 3a3HAIOTH TAM DPI3HHUX HEPETBOPEHb, SKI 3IIMCHIOIOTHCS
3a  yd4acrio: 1) TBapuH, IO KHUBYTE Y IpyHTI; 2) MiRpoopraHiSMiB'
8) XIMIYHUX y TITAPOKOMY p03yM1HH1 1BOro cJioBa (y ToMy umcii 01oxi-
MIYHNX, (PI3UKO-XIMIUHHX) IIPOLIECIB (nepeBamHo depmMeHTATHBHUX), K1
Bl,H6yBaIOTbCH 3a MeKaMU JKUBUX OPTaHI3MIB.
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DepMeHTH 3aTUIAIOTHCA (X0U 1 He TTOBHICTI0) aKTUBHUMU ITICJISA Bif-
MUPAHHS OPTaHi3My, 0/pasy # CTaloul IPUINHOI 3MIH B OPraHOreHHUX
PeIITKAX, IIepe/lyCiM iX OKUCHEeHHS 3a yIacTIO OKCHIA3, fKe CHPUIMHIOE
ix moOypiuHs 1 mouopHiHHSA. J[yOUIbHI PeYOBUHN BHACTIIOK OKHUCHEHHS
IIepexonATh y YepBoHOo3abapsieHl ¢quobadeHn, Kl CTAIOTH IKEpPesIoM
YTBOPEHHS I'YyMYCOBHUX PEUYOBHMH PA30M 3 MPOAYKTAMYU OKHCHEHHS JIITHI-
HY, apOMaTUYHUX aMIHOKHUCJIOT ToIio. DepMeHTATUBHUMHU € TAKOMK Peak-
il CHOJIyYeHHS caxapHOlB 3 aMIHOKKCJIOTAMHU, AyOMJIBHUX PEUYOBUH 3
OlIkamu, OLIKIB 3 Jurdinom. Bsaemomisas MOHOcCaXapuIlB 3 AMIHOKKCJIO-
TaMW HPU3BOIUTH JI0 YTBOPEHHS YOPHUX, HEPO3YMHHUX Y BOJI KOJIOII-
HUX CIIOJIYK, CXOJKUX Ha IIPUPOIHI I'yMycoBl pedoBuHU. Peakiia Misk 61J1-
KaMu 1 IyOMJIbHUMH PEUYOBHHAMH BiJI0YBA€THCA 3 YTBOPEHHAM CTIHKUX
IPOTH MIKPOOHOI'0 PO3KJIANy HEPOSUNHHUX IIPOIYKTIB.

Peaxmisa OlIkiB 3 JIIrHIHOM COPHYMHIOE IX B3a€eMHE OCAIKEHHS 3
YTBOPEHHSIM JIITHOIIPOTETHOBOTO TYMYCOIIOMIOHOTO KOMILIEKCY (BM3HAYA-
JIbHY JIJIs YTBOPEHHS TYMYyCY peakiiiio). Yci Il Ta 0araro 1HIMUX peakIrii
CIPHSAIOTH YTBOPEHHIO TeMHO3a0apBJIeHNUX IPOJYKTIB yIIILHEHHs (II0-
JIKOH/eHCalll) 1 momiMepu3anii, Akl CyIPOBOKYIOTE (epMeHTaTHBHe
OKHMCHEHHSI TA B3aE€MHE OCAJKeHHs PISHOMAHITHMUX CIOJIyK. bararto 3
IIX PeaKiii KaTaJlTWIHO IIPUCKOpIeThes kapboHarom Ca, Tinpokcu-
mamu Fe — Mn, BHCOKO/IVICIIEPCHOIO IIOBEPXHEI0 IPYHTOBUX KOJIOIIIB.

MikpoOHMi po3KIa] XIMIYHO BUSIBJISIETHCS B €K30MePMIUHUX Peak-
LiSX TIAPOJIi3y, PO3PUBY BYIVIEIIEBUX JIAHITIOTIB Ta I[UKJIIB, BLIHOBICHHS
Ta OKMCHEHHS, CYIIPOBOKYBAHUX BHUILIIEHHAM eHeprii. Ix Hacmigkom €
epPeTBOPEeHHSA CKJIAIHUX OPTraHIYHUX PEUYOBHMH Y IIPOCTI MiHepasbHI
CITOJIYKH, SIKl BUKOPUCTOBYIOTBCS MIKPOOPTaHI3MaMU [JIsT PECUHTE3Y pe-
YOBUH, III0 BXOJATE J0 CKJIAY KJIITHHY IXHBOTO TLIA.

ITopsim 3 MIKPOOIOJIOTIYHUM PO3KJIAIOM Ta PECHHTE30M y I'PYHTI Bif-
OyBawThCsA eHoomepMiuHi TIPollecH, 3000B’I3aH1 3TaTHOCTI HU3KHA Op-
TaHIYHUX PEYOBHH JI0 YACTKOBOTO OKMCHEHHS, OJIMEepHU3aIlil Ta yIiib-
HeHHS (B3aeMHOI KOHJEHcAIl), BHACIIJOK AKHUX BUHUKAIOTH OLJIBII
CTIMKI IPOTH PO3KJIALY BHCOKOMOJIEKYJIIPHI I'yMYCOIIOMIOHI PEeYOBMHM.
Ax marpecnus 1.B. TopiH, BUBYEHHS 3aKOHOMIPHOCTEHM I'PYHTOreHEe3y,
IIOB’SI3aHUX 3 T'YMYCOM, HEOAMIHHO HIITBEPI KY€ BUCHOBOK, II[0 T'YMYC €
CKJIAJHUM 1 JUHAMIYHAM KOMILJIEKCOM YHCJIEHHUX CIIOJIYK 3 JysKe pPo3-
MAaITUM XIMI3MOM SK BIJOMHX, TAK 1 IPUTAMAHHUX JIKIIE TyMycCy, He Xa-
PaAKTEePHUX IJIA SKHUBOI PHPOJIH, T06TO CrenudivHuX (CyTO IPYHTOBHX)
CITOJIyK. BoHM reHeTHYHO OB’s13aH1 Misk c000I0 B YCKJIATHEH] KOMILIEKCH
3araJbHOI I'yMycOBOI MacH, 3aBJiKH (heHoMeHy azcopOuii Ta acoriio-
BaHHA 3 MiHEPaJIbHOKO YACTHHOW0 IPYHTIB. OTike, yMyCOYTBOPEHHS €
em)omepmmnum TIPOLIECOM CHHTe3yBaHHS CHENU(IYHIX OPraHivHuX
CIIOJIYK 13 HPOJYKTIB PO3KJANy BIIMHpaiovnx GesocepefHBO B IPYHTI
OPTaHOT€HHUX PEIITOK IX OKMCHEeHHM, KOHISHCAITIE0 TA IIOJIMepPU3aIie.

Hai16i1pmr crpyraka teopisgs M.M. KoxonoBoi Bumisisie A81 cTasmil rymi-
dirarrii:
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> MIKPOOHHUM pPO3KJIa[a OIOTeHHUX PEIITOK 10 MPOCTUX OPTaHIdHUX
CITOJIYK;

> (pepMeHTATHBHA KOHIEHCAIllSA 1 ITOJIMePH3allisi 3 YTBOPEHHSIM TI'y-
MYCOBHUX PEUOBUH.

DeHOoJIbHI CIIOJIYKH, AMIHOKHCJIOTH, IEIITUIN Ta CIPOIIEHI (y TOMY
THCITL RlHuem) HPOOYKTH PO3KJIA0Y (HomcaxapI/ImB OLIKIB, JICHIHY,
KaTeXIHIB Ta IHIIUX PEYOBHH) Ta PECUHMe3y OKMCHIOITHCA 38 J0IIOMO-
roxo (heHOIOKCHIA3 0 CeMUXIHOHIB 1 XiHOHIB. I'yMmidikartiero mpu mpomy
BBQJKAIOTH IIPOIlEC KOHIEHCAITl MOJIEKYJI XIHOHIB 3 aAMIHOKKCJIOTAMIU
(abo memTmmamm), KA 3aBepIINyEThCS IOJIIMepu3aIriero (y TOMY YHCIII
a0l0TMYHOI0) TYMYCOIIOMIOHUX IIPOAYKTIB KOHIEHCAI[l 3 YTBOPEHHSM
BHCOKOMOJIEKYJISIPHUX TYMYCOBHUX CIIOJIYK.

He menm crpyuka rimoresa JI.M. Anexcanaposoi po3pisuse:

> HOBOYTBOPEHHS T'YMYCOBUX KUCJIOT,

> iX HojaIbIIy TyMi(iKaiiio, KOHCePBAIIo;

> TOBLIIbHE PYHHYBAHHSI,

> MOHATTS «IyMi(piKaLla 1 «TyMyCOyTBOPEHHS.

I'ymycoymeopernrs po3BUBAETHCA TLIBKH B IPYHTOBOMY IIpodlii, a
2ymighikauia € Juile IIPOIECOM YTBOPEHHS CIEHMU(MIYHUX T'YMYCOBUX
KHCJIOT, HAKOIIMYYBAHUX IpH TpaHcdopmalni BiaMepsnx Ol0reHHHX 3a-
JIUIIKIB y Glocdepi (y TOMy YHC/IL B IPYHTI, TOP(i, CAIIPOITesl Ta 1HIITHX
OpraHOTeHHHX TINax). 3p03yMisIo, M0 KUCIOTH He MOMKYTh YTBOPHTHUCS,
HAIIPUKJIaJ, y camporesi Ta iHmux cyGerparax, sbaradeHnx kapOoHa-
TAMM KaJIBIIIIO (3arajioM OCHOBaM). BuirydeHl 3 IPyHTIB I'yMyCOBI pedo-
BUHHU (B TOMY YHCJI ¥ IperapaTv TyMyCOBUX KHCJIOT) € IIPOIYKTAMHU 2Y-
MYCOYMEOPeHHs, IPUTAMAHHOIO TOBIII IPYHTY, a PI3HI TeMH03a0apB-
JIeH1 PO3YMHU, YTBOPEH1 HACTOIOBAHHSIM POCIHMHHUX PEIITOK 3 BOJOI0
a00 JIyroM y MOJeJIbHUX J0ocaiaax (y TOMy YHCJIl 1 HOBOYTBOPEH] T'YMIHO-
Bl KHCJIOTH) BOYEBHIb € HPOoayKTamu 2ymighikauii. Bouu me € TOTOMXK-
HUMH, OT!Ke, HEKOPEKTHO TIOPIBHIOBATH CKJIAJ 1 BJIACTUBOCTI BHJIYYEHUX
3 IPYHTY IPHPOIHUX IIPEIapaTiB I'YMIHOBAX KKCJIOT — IIPOIYKTIB IPYH-
TOTEHHOT0 IIPOIlecy T'yMYCOYTBOPEHHS 31 CKJIAJ0M 1 BJIACTHBOCTSIMHU HO-
BOYTBOPEHHUX Yy K0JI0ax (11034 IPYHTOM) I'yMIHOBHX KHCJIOT — IIPOIYKTAX
rymicikarii, HacTOSHHUX Ha JIMCTKAX, cTebJIax Ta IHIINX (PITOPEINTKAX.

INmmoreza M.M. KoHOHOBOI € BIZKPHUTOI IJIS IIOMAJIBIIOrO yAOCKOHA-
JIeHHs. Y 3alIpOIIOHOBAHIN Helo cxeMi (muB. pumc. 3.2) He IIO3HAYEHO, [Ie
3aKIHuyembCa 2yMipiKauisa OPTAaHOTEHHMX peInToK (0loxaTasiTuyHi
HpPOLECH HOJIKOHIEHCAII), & 1€ PO3NOYUHAEMbCA 2YMYCOYMBOPEHHA
(RaTaJITHYHO aKTUBOBAHI BIIMBOM IPYHTOBHX KOJIOINIB abloTm4Hi pea-
KITii mosriMepmaartii), a TAKOK He TMOKa3aHa IT0JaJIbINA JOJIS IPOAYKTIB
HOJTIIKOHIeHcaIlll — TyMIHOBUX KHCJIOT. 3a XIMIYHUM CKJIaJI0M BOHHU €
XIHOHAMIHOKHUCJIOTAMHY, TU(MLIBHI MaKPOMOJIEKY/JIN SAKUX Yy PeaTbHOMY
IPpYHTI 0e3IIepevyHo acoIllloBATUMYThHCA B arperaTiy, XOBalouu B IX cepe-
OuHy Tigpodo0HI XIHOHHI YACTHHM, CIIOJyYeHl MK coboH BaH-Iep-
BaaJIbCOBUMHU crytaMu. Po3kian OLIKOBHX MAaKpPOMOJIEKYJI Y I'PYHTOBUX
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YMOBaX CYIIPOBOIUTELCA YTBOPEHHSAM He aMIiHOKHCJIOT, a IX COJIeH, SKi,
Oepydu y4acTb y peakIliax IIOJIIKOHIeHCAllll, y»e Ha IX crapTl 3abesme-
4yI0Th (DOPMYBAHHS B IPYHTI COJIbOBUX, a He KHCJIOTHHUX (DOPM I'yMYCO-
BUX pevoBHH (X BJIACTUBOCTI CyTTEBO BIOPi3HAIOTHCS). JlopeduHo M0IT0B-
HIOBATH cXeMy I'yMi(iKaril HPHCYTHICTIO B CKJIAIl I'YMyCOBHUX PEUYOBUH
d)eHonri,upOchJIbHHx IrpyIl, K1 pasoM 3 KapOOKCUILHHMU € Halxapak-
TeleI_HI/IMI/I (yHKIIOHAIPHAMY TIpylaMHM TyMyCOBHX pPEYOBHH, IIO
3'SIBJIAIOTHCSA HA II3HIX CTAfIAX TyMyCOYTBOPEHHS 1 3yMOBJIEHI crierudi-
KOO TOT'0 KJIACY JTUCITEPCHUX CUCTEM, JI0 KO0 HAJIEMKATh I'YMYCOB1 pevo-
BUHU.

3.4. KonoigHo-ximiyHa npupopa rymycy

[lepun BimomMoCTl HPO KOJIOIMHO-XIMIUHY IIPHUPOLY I'YMYCOBHX PeEUo-
BUH, Akl 3'aBunncsa B ocraHHl mecarumirra XIX cr. (K. Tapxos, 1881;
Bau-Bemmenen, 1888) Tta Ha mouarky XX cr. (C. Omen, 1912 — 1919;
AA. llImyx, 1930), 6ynu sampoeamxeni B rpyurosHasctso O.H. Coxo-
noBcbKuM (1919), AKMI TOKJIAIHO BUBYMB KOJIOIIHICTE I'YMYCY 1 BUILINB
JIB1 #0oro popmm:

> AKMUBHUL 2yMyC, 3B’ A3aHUM 3 OOMIHHO YBIOpAHNM KAaJIBIIIEM, CTAE
Opu HOro BUTICHEHHI JIETKO PYXOMHM (IENTU3YeThCSA), aKTUBHO BILIU-
BAlOYX Ha OCTPYKTYPIOBAHHS IPYHTIB;

> nacusruil 2ymyc He IeNTU3YEThCA HABITDH MIC/IA BUILJICHHS 3 IPYH-
Ty Ca, OCKIJIBKH € TIPOIYKTOM «CTapiHHs» (JeriapaTairii) aKkTUBHOIO Ty-
Mycy.

CmiBBIIHOIIIEHHS GKMUBH020 1 NACUBH020 TYMYCY B PI3HUX I'PYHTaX
HEOJIHAKOBE! y YOPHO3eMax KLJIBKICTh AaKTUBHOTO TYMYCY € OLIIBIIIO, HiMK
y MI30718X, a TAKOMK 3MIHIOETHCS IIPOTATOM CE30HY B TOMY CAMOMY IPYH-
Ti. Y IUIMHHAX Ta 3aMHATHX 6araTop1qHHMI/I TpaBaMM YOPHO3E€MAaX
BMICT IIACUBHOI'O T'yYMYyCy OLJIBIIIHHI, HIMK Y PO30PIOBAHUX (tadm. 3.13). ¥V
HIKHIX TOPH30HTaX IPYHTIB BITHOCHA KLUIBKICTB AKTHBHOTO TyMyCy 301-
JIBIIYETHCSA TIOPIBHSAHO 3 BEPXHIMH, SAKI 3a3HAIOTH CHJILHOIO BHCYIIyBaH-
. [lepexig macuBHOrO rymycy B aKTUBHUUI BiI0YBAETHCA I BILIMBOM
MiRpO6iOJIOI‘i‘~IHI/IX pOIIeCiB, Iy’Ke AKTUBI3yIOUHCh BOceHHW (caMme TOo.l
JUCIIEPCHICTh YOPHO3EMY BOUYEBUIb Hl,[[BI/IH.[yeTI:CH)

AKTUBHUH TYMyC IIACUBYETHCSA i BILIMBOM ITLIBUIIEHHS TeMIepa-
TYPH Ta BUCUXAHHA (HABITH 32 3BUYANHOL TeMnepaTypH) Jyepes «crapi-
HsD» OPraHOKOJIOIMIIB, CYLPOBOIKYBaHe nermpaTameIo rymycy, YKpyI-
HEHHAM HOr0 YaCTOYOK BHACJIIOK ACOINIOBAHHS MPIOHHX Milles. YHAac-
JIIZTOK ITHOTO TYMYC CTA€E KHePOSUNHHUMY, SIK 1 T1 YaCTOYKY TJIMHU, 110 BIH
o0BoJTIKaE, 3'eHyIOUN 1X pa3oM. AKTUBHUHN I'yMyC 3aBKIU € OLIBII Juc-
IeProBaHUM, HIK ITACUBHUMI.

BucnxaHHs IpyHTY CIIpHsE IIePeX0ay TyMyCy y 9acTKOBO HE3BOPOTHY
dopmy — BiH rpyoOilirae, HOro I[I/ICHepCHICTI) 1 3IaTHICTH Ha6yxaT1/I Ta
HEPEeXOJUTH B PO3YMH IIPHU HACHUYEHHI OJHOBAJIEHTHUMHU KATIOHAMU
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SHIKYETHCS. 3BOJIOMKEHHS Ta IIPOBITPIOBAHHA (OKCUI'eHI3allisd, aepalrisa)
IPYHTY, HABIIAKHU, AKTUBI3YIOTH (POPMH TyMycCy, IIABHIINYIOTH HOrO IHC-
EepPCHICTh, 4 BOTHOYAC 1 EMHICTD IOTIMHAHHS I'PYHTY.

Tabnuys 3.13. BuicTt kosmoigaux hopM rymycy B JeAKUX I'PYHTAX YKpaiHu

6, ov Iinuaa Opanra (pokis)
abcoTroTHA | KoIlleHa 65 | 120
YopHo3eM TUTIOBU, Y KPATHCHKUM CTEIIOBUH 3aIIOBITHUK
(«Muxaruriscbka 1itnaa» Cymcbra 00J1.)

0-10 1,78 1,73 2,49 2,38
8,27 8,02 3,47 3,50

2,86 2,35 2,44 2,54

10-20 5.41 5.52 3.40 3.20

YoproseMm 3BuUalHIM, YKPATHCHKUN CTEIIOBUI 3ATIOBLIHUK
(«XomyTiBcbEmit crem» JloHerbka 001.)

0-10 2,10 1,67 1,38 2,08
4,36 4,41 2,62 2,32

2,29 1,99 1,04 2,10

10-20 3.52 3,51 2,82 2,95

Temuo-kamranosuit 1pysr, «Ackanis-Hosa» 24 1 80 pokie opanku

0—20 1,02 1,08 1,87 1,23
3,80 3,64 1,15 1,00

0,38 0,39 1,00 0,54

2040 3,00 2,58 1,10 0.98

BinbimicTs MOCTITHUKIB XIMI3My I'yMYCOBHUX PEUYOBUH BIJHOCSTH iX J10
BHCOKOMOJIeKyIsapHuX crioyk (BMC), yeriramHiooun UM ix moraubire-
He BUBYeHHS, ocKl1bKku BMC mpu B3aaemomii 3 pO3YMHHUKOM CIIOHTAHHO
YTBOPIOIOTH CIIPABIKHI PO3unHU. ['yMYCOBI 'K PEUOBUHU ITICJIST JEKAJIbBIlI-
IOBAHHS IPYHTY YTBOPIOIOTH HE CHPABKHI, a KOJIOIAHI po3uuHu (TICEeBI0-
posumuw, rigpososi). Ha BigMiuy Bix 3ouis, posunau BMC, gk 1 mae-
SKUTH CIIPABMKHIM PO3YMHAM, MAIOTh HPAKTUYHO HeoOMeskeHy arpera-
THUBHY CTA0LIbHICTD. ['11p030J1i TYMyCOBMX PEUYOBHUH, HABITAKH, € arpera-
TUBHO HECTIMKMMH — MOPIBHAHO JIETKO BHILISIOTHCS 3 PO3UMHIB IILJ
BILIMBOM II€BHHX HE3HAUHHUX 30BHIIIHIX M (IUB. mail).

3 mozwuriiit ximii BMC me MokHA TTOSICHUTH eJieKTpodopeTuyHi Ta di-
3MKO-XIMIYHI BJIACTHBOCTI I'YMYCOBHUX PEYOBHH (06MiHHy BOUpHY 37aT-
HICTB, MIHJIMBICTE BeJIMYMHY 3apsi/ly TyMyCOBHX MileJI 3asexHo Bijx pH,
IX HE3NATHICTB JI0 Iepe3apsA/AKH B Pasi IMJIKACIIOBAHHI TOIO — [WB.

nmauti). Bperrri-pernr, crpaBskui posunuan (y Tomy yncii 1 BMC) e romo-
TeHHUMH, a T1IP030JIi TYMYCOBUX PEYOBUH — TUIIOBUMHU I'€TEPOTeHHUMU
CHUCTEMAaMU 3 IMIPUTAMAHHUMHU IM ITOBEPXHSIMHU PO3MEKYBAHHS JTUCITEpPC-
HOI pasu Ta mucmepciiHoro cepemosuina. OcTaHHe 3acBimUye, 10 TyMYy-
COBl PEUOBHHM MAalOTh XapakTepHY s Kjiacy romoimaux croayk (KC)
MilleJIIpHy cTpyKTypy. OmHAK BBAMKaTH I'YMYCOBI PEUOBHHM TAKUMU K
THUIIOBUMHU KOJIOIAaMHM, SK, HAIIPUKIAL, Homma cpibiia Ta cyabgig
MUIITAKY, MIMEJIN SKUX CKJIAJAIOTHCS 31 3TYCTKIB MOJIEKyJ Tiel camol
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PEYOBUHN, BOYEBHIL, OyJI0 0 HEKOPEKTHHM. IX MIIleJIN IpencTaBJIEHI
acouiamami MOJIEKYJI, IPOIYKOBAHUX (3TiTHO 3 OITMCAHUMU BHUIIE CXe-
Mamu rymicdikarii) mportecamu ROHaeHcaui'i HANpPISHOMAHITHIIIINX 34
CKJIA/IOM Ta 6y;[013010 PEeYOBHH, HAUOLIBIN IHTPUTYIOUNMHE Cepesl AKUX €
XIHOHM Ta aMIHOKHCJIOTH (depes IX mudlabHicTs). Ix gudinpHi MOJIEKY -
n, 00'eIHYIOUNCh y MIIEIN, TU(QPEepPeHIo0ThLCI 00 TUCIIEPCIHOr0
CepeoBUINA — B SIPi MIIEJIM KOHIIEHTPYIOTHCA IiapodobHl hparMeHTr
MOJIEKYJI, & 30BHIIIHIO 000JIOHKY MIIlesI (pOPMYIOThH IX TiApodiIbHI yac-
Tuau. Miresim pedoBuH (y TOMY YHCIII ¥ TYMYCOBHX) 3 TAKOK OYI0BOIO
HaJiexkaTh f0 gucnepcHux cucreM kjaacy KITAP (konoioni nosepxmeso-
axkmueHl pewosuHru). 1le He TIIBKH JIOTIYHO BUTIKAE 3 OIIMCAHMX BHIIE
CXeM TYMyCOyTBOPEHHS, a i SHAXO[UTh apryMeHTOBAHI ITBeP/KeHHS
B YCIX BIJJOMHUX 03HAKAX T'yMyCy.

3.5. l'yMycoyTBOpPEHHSA Y Pi3HMX TUNaXx IPYHTIB

Tepmin «munu rpynmoeenesy» B.B. IloHomapboBa BBaskae CHHOHI-
MOM TEpMiHA (MURU 2YMYCOYME0PeHHA), ITbOTO CBOEPIITHOIO CHUMBOJIY
THIIB TJI00aJIbHOTr0 010T€0XIMIYHOr0 KPyroo0iry OpraHIYHHX PEUYOBUH Y
naummadTax 1 3arajgoMm y 0iocepi. Opramiymal pevyoBHHHU € IJIs OyIb-
SKUX IPYHTIB iX HAHCYTTEBIITUM KOMIIOHEHTOM, KU IIOCTIMHO Irepedy-
Bae B CTAHI OHOBJIEHHS, 3yMOBJIEHOTO JBOEUHUM IIPOIIECOM PO3KJIATAH-
HA HEePBUHHOI (PITOIIPOAYKINI TA IIOB'SI3aHOr0 3 HUMU HEOCUHMe3y CIie-
mugivHux (IPyHTOBHX) r'ymMycoBux pedoBuH. L1 pedoBunM mi¥icHo € 3maT-
HUMH [I0 CTaOLIILHOrO ICHYBAHHS BiKe 11034 MEKaMU ,Z[ﬁ cyTo ¢hi3i0610Xi-
MI4HUX TIPOLIECIB 3 iX HaIepes| 3aJaHO0 GHMUEHMPONIHOIO CIIPSIMOBa-
micto. [Ipuramanna rymycy cmabisibHicmb 3a CBOEI CYTHICTIO € BiKe He
(piziosoriuHoW0, a 6102€0XIMIUHO.

I'ymycoyTBOpeHHsI, BOoueBHIb, € 0l0c)epHO BMOTHBOBAHHM €BOJIIO-
IIAHIM IPUCTOCYBAHHAM POCIUH [0 IPYHTY, €KOJIOT0-010re0oXIMITHIM
0(OPMJIEHHAM OLTHMAJIBHOTO CIOCO0Y iX MIHEepasbHO-a30THOTO KHB-
JIEHHSI, Ha#OLIBIIT BAAJION0 CIPOO0I0 HANIIPOAYKTUBHINIOTO BUKOPHUCTAH-
HsI 36MHOI0 JOBKLJLJIS Ta HOT0 IPYHTOBO-eKoJoriuuux Himi. [lossa B mi-
HepaJbHOMY CyOCTpaTl I'yMyCOBHX PEUYOBHH 3 IX BHCOKOIO 3IATHICTIO JIe-
HOHYBATH OLJIBIIICTh OlONeHHHUX €JIEMEHTIB CIPHUAJIA 3 YacClB IIaJIe030I0
dopmyBanHIO B xo,ui obinoreHeay (eBoJtIOITiT) MIHCHO CIIPHUATIIMBOTO JJIS
aBTOTPO(YHUX OPraHI3MIB TPO(PIYHOTO CepeNOBHUINA, 3ATHOTO OyTH I
HUX TapaHTOBaHUM [ KePesIoM IIepe/yCiM a3oTHOro :KuBjeHHS. ['ymyc
BUSIBUBCSA €IMHO MOYKJIMBUM y T€0EKOJIOTIYHUX YMOBAX ILJIAHETH 3eMJIS
AKYMYJIITOPOM HAaNIEe(IIUTHIIINX O/ KHUBUX OPTraHisMIB XIMIYHUX
€JIEMEHTIB.

,Z[ocarTn HOBHOI 1IEHTHYHOCT] TMOKHUBHOTO (lHepTHOI‘O) IPYHTOBOIO
cyGerpaty 1 cyTo (pisio0loXIMIYHUX 3AIUTIB OPraHI3My POCAMH HAaBITh
KOCMOMACIITAOHOMY IIPOLIECY €eBOJIOIII BHUABHJIOCS He I CHIy 1, Ma-
OyTh, Olochepa Tak 1 He 3MOKe HIKOJIKM IMoOopoTH 1o Koumsio. IIpore,
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CIIOCTEPIraroYy CHOIOJHI 3a TEHAEHIIICI 30IMKeHHs XIMIYHNX KOMIIO3H-
i, 3aKJaJeHuxX MPUPOIOI B Il ABa (pocjimHU ¥ IpyHTH) GlocdepHi
«peakTopr» (TOUHIIIE, B OJWH IPYHTOBO-IIEHOTUYHUHN 6i02eopearkmop
nauamadTHOI chepr 3eMiIl), MH TAKOK ITOUMHAEMO HAPEIITI PO3YMITH,
III0 3aBOAKH OlOT€HHOMY AKyMYJIIOBAHHIO B I'yMYCOBAHOMY ITPO(LIII IPYH-
Ty He IIPOCTO HAKOIMYYIOTHCS medlnuTHl 1yd Olocdepu ejleMeHTH, a i
«B1OILIIOBYIOTECS» NPONOPUIl MK HHMH B E€BOJIOIINHO 3aJaHOMY
CIIPAMYBAHHI, CHPUATIIMBOMY IJIA (PITOOIOTH, a OTHKe, OJIA BCIX MEIIKAH-
IIB OMKYMEHH, 1110 ICHYIOTh Ha hyHIaMeHT] (PIJIOTeHeTHYHO 3aKPIIJIeH0l
aBTOTPOQIi.

TobTo TyMyc e He JInIlle TOJIOBHUM ITOCTAYAJIBHUKOM IIOMKUBHUX eJIe-
MEHTIB, a ¥ BUKOHYE HEeMaJIo 1HIINX 010C(hepHO BAMKIMBUX POJIEH, 1HTEr-
POBaHUX B OHIH, €BOJIIOIIHHO MOKJIUKAHIHN, eKOPYHKITIT — rapauTyBaTu
KOoMQOPTHI YMOBH 1CHYBAHHS POCJIUH-aBTOTPOQPIB Y sKOPCTOKOMY 10 010-
T Kocmoci. @ernomen 0i0reHHOr0 HAKOIMHUYEHHS B IPYHTI MaKpoO- Ta Mi-
KpoesieMeHTIB (mmepenyciM TeIIIUTHUX) € HaITO OMI03HUM, IMo0 Ioro
onpasy & He moMmiTuTH. Llei ce30HHO MOBTOPIOBAHUI (PITOOIOTOIO 3AIIUT
HA II€BHY KUILKICTH IIEBHMUX IIOKMBHHX PEUOBUH y II€BHIM MHPOHOPIIiI
SAKpa3 1 € eKO(PYyHKIIIOHAIBHO TUM (IIOCTIMHO IIOYHM y I'yMyCOBAHOMY
mpodoisil) 6ap’epoM, IKHUi 3a00POHAE BUBLIBHEHUM 3 POCJIUHHUX PEIITOK
0loreHHNM eJIeMeHTaM 3ajuinaTu Mexl rpyary. OcHoBy Taxoro bap’epy
CTAHOBUTH BUHSTKOBO I'yMyc (Pa3oM 3 BHUCOKOIMCIIEPCHHUMM MiHepaJsa-
MU) — UM He €IuHAa 3 0100pTaHIYHUX PEYOBHH, CIIPOMOKHA OyTH TepMo-
OUHAMIYHO CTAOLIILHOIO II03a MekaMu (IiTOOIOTH, IO CTBOPHJIA IX.
Biocdepro BIIMBOBUM HACIIIKOM 03HAYEHOTO DeHOMeHAa HEeB1IBOPOTHO
CTae IMepMaHEHTHE YIOPSAKOBYBAHHS €JI€MEHTHOT0 XIMIYHOIO CKJIAIy
IpyHTY. ¥ eBOJIOIINHIN cTpaTeril I1e 03HAaYae ICHYBaHHSA IPUTAMAHHOTO
0locdepl TpeHIY S0 IIOCTYIIOBOTO 30JIMKEHHS TPOMIUHOI KKOMOPI» IPYH-
Ty He JIUIIIe 3 eJIeMEeHTHUM CKJIaJI0M POCJINH, a ¥ 31 CKJIaJI0M Bclel 010TH.

KoutenrryaabHo BaKJIUMBUM OCTYJIAT IIPO CHHOHIMIYHICTD T'YMYCOYT-
BOPEHHS 3 TUIIAMU IPYHTOreHe3y IIATBEPANMO KLIbKOMA KOHKPETHHUMU
PUKJIATaMU.

Jleprosuii mun IPyHTOreHe3y PEIPEe3eHTYe KJIACHYHY IJIS IPYHTO-
cchepu rymyco- aKyMyJIATUBHY (wopHO3eMHY) TpaHCcdOPMAIIi0 6100pra-
HOTeHHUX PEUYOBHH, BIK I'yMyCYy B SIKMX CTAHOBUTH 3 — 8 THC. POKIB.

ITiozonucmuii mun rpyHTOreHe3y, IO BINOYBAeThCA BHHATKOBO IIi
OKPHUBOM JIiCOBOI (IepeB ssHuCTol, 6araTopiuHoi) dopmMairii, Mae Ty HIpH-
TaMaHHY JIUIIe HOMy PHCy TyMyCOyTBOPEHHS, IO OLIbIIa IacTUHA POC-
JIMHHOTO 0Ny B Jici Ha/[XO[UTH HA NOBEPXHIO IPYHTY. Ile cyrreBO Bm-
pi3HsE OIIT30/JIBAHHS BiJ 0epH08020 IIPOIlECYy IPYHTOTBOPEHHS IIif
TPaB SHUCTUMH YTPYIIOBAHHAMH, JIe 3HAUYHY YACTKY (PITOPEIITOK CTAHO-
BJIAATH KOPEHI, 30Cepe/IskeH]l MepeBakHo y BEepXHiX ropu3oHTax. ¥ Jicax
KOPEHEeBUX PEIITOK YTBOPIOETHCSI 3HAYHO MEHIIe, HiK HadeMHUX (3ara-
JIOM iX IOpivHe HAOXOMKEHHS 10 IPYHTY 301JIBIIYETHCSI B JIicax 3 I'YCTH-
MU TpaBocTosiMu). [lepeTBopeHHsT (PITOMeHHWX PEINTOK y JIICI KOPHUry-
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OThCS OaraTbMa YMHHUKAMY, BHACIIOK YO0 HAKOIIMYEHHS TyMyCy Ta
#oro mpodJILHOrO PO3IMOMIY B JIICOBHX IPYHTAX Oyske MUQPEPEHINIETh-
ca. 3masasioca 0, II0 HAIXOMKEHHS OCHOBHOI (plTOMAcCH Ha IIOBEPXHIO
IPYHTY, Jie HIIIo He 3aBa’kae BIJIHPHOMY JOCTYILy KHMCHIO T4 OIITHMAJIbHO-
My 3BOJIOYKEHHIO, IIOBUHHO CIPHUATH IX IIBUIKOMY PO3KJIAIy, ajie B pea-
npuux gicoBux BI'T] mporo He BimbyBaerbeda. Poskiianm 3araibMOBYeTHCS
MOro KHCJIMMU IIPOSYKTAME, HEUTPAII3YBATH K1 34ATHI JIMIIE OCHOBH,
SIK1 MICTATBCA B POCIAMHHNX PeINTKAX (HAsSBHICTD X HA OBEPXHI IPYHTY
BUJIyYa€e MIHEPAJIU 3 IIPOIeCy HeMTpaIiaarii).

[Tpu xwmciTift peakini B:ke Ha IOYATKY PO3KJIATY HAMOLIBIIT IPYHTO-
renHo BIinBoBl ocHOBH (Ca 1 Mg) Jierko BUMUBAIOTHCA 3 (pITOMACH, IO
posknagaerbes. IlboMy ciiprse @ IMoBepXHeBA HASIBHICTE (PITOPEIITOK, a
Takox Oy[b-sike YHIOBUIBHEHH: ix poskiany. Take mporpecyrode Horo
VIIOBLJIbHEHHS CYHPOBOJUTHCS HAKOIUICHHAM KHCJIHX IIPOAYKTIB PO3-
KJIaJy K PO3UYMHHUX, TAK 1 HEPOIUUHHUX Y Bom Hepml IIPOCOYYIOTHCS
BHU3 0 TPOQ1III0, 3yMOBJIOIYN TAM xapaKTepm 3MIHU: KUCJIHUH rymycy
BEpPXHIX TOPU30HTAX Mallike He 3aKPIILIIETHCSA, a HEePO3UYMHHI KHCJI1
HPOOYKTH II€PETBOPEHHS (PITOTEHHHUX PEeIITOK HAKOIIMYYIOTHCSA Ha II0-
BEpPXHI IPYHTY y BHUIJIAMI JIICOBOI IMACTUIKH (10 8 — 10 cM), Hepigko Ha-
OyBarouu xapakrepy Topdy.

[anbmMyBaHHIO pO3KJIALY (biToreHHHx PEIITOK Ta 1HIINAINl 3a3Have-
HUX SIBHIL CIPUAIOTH mepenyciM 30HAJIBHO-JIAHMINA(TH]I YHHHAKHA, [IPH-
TaMaHHI OopeasbHOMY 610RmMaTHqH0My MOSCY: HAJIUIIOK BOJIOTH IPHU
SHIKEHUX TeMIlepaTypax (BOJOTHH 1 IIPOXOJIOTHUIM KJIIMAT); HEeJOCTATHS
OCBITJIEHICTh 3IMKHEHNX HAaCal:KeHb Ta IX BHUIOBHUI CKJIaX (PelITKH
XBOHMHHMX POCJIMH PO3KJIANAITHCA 3HAYHO IIOBLILHIIIE Yepes BeJIHKHH
BMICT ¥ HHUX CMOJIMCTHX PEUOBUH AHTHCENTHYHOL JIii); BOJOHEIPOHUK-
HICTH MATEPHHCHKMX IIOPL BaMKKOIO I'PAHYJIOMETPHYHOIO CKJIALY Ta
TOPU30HTAIBHICTD IJIAKOPOBUX ITOBEPXOHBD (3aCTifl BOJIOTH IIOTIPIIYE ae-
paifio, yIIOBLILHIOIYHY ITUM PO3KJIAN); TPoiuHa 301HEHICTh JIITOTeHHO-
ro (MopeHHOro, IBIOTJIAINIAIEHOrO TOIIO) MAIPYHTS 3arajioM 1 mepe-
ayciM ocHoBaMH (0COOJIMBO KaJIbIIEM), IO CIIPUYNHIOE 1X HU3BKUI BMICT
Yy POCIHMHHHX PEeINTKAX; BIICYTHICTH y JIICOBHUX (PITOIIEHO3aX JOIIOBUX
YepB’SIKIB, 3MATHUX IIePEMIIIYBATA POCJIHUHHI PEINTKH I10 IIPodliIo IPyH-
Ty T TOMOT€HI3yBaTH 1X 3 HOro MiHEpPaJILHOIO YaCTUHOIO.

3oBciM iHImME mepebir ryMidikaliii CrocTepiraeTbesa B JIicax ITOMIp-
HOIO II0SCYy, € PO3KJIAI POCIMHHHUX PEIITOK BiIOyBaeThCA HACTLILEHN
IIBUIKO, IO (piTOMACA, SIKA PO3KJIANAETHCS, HEe BCTUTA€E 301JHUTHCS OC-
HOBAMH 1 Ti€l0 YK 1HIIOI MipoI 34 YYacTIO JOIIOBUX YEPB SIKIB 3MIIILy-
€ThCA 3 MIHEPAaJIbHOI YacTuHOI IpyHTy. IlIBuakoMmy poskiamy ditomacu
B TaKuWX JiaHAmadTax COpPUSIOTH TaKl YMOBHW: TEIJIMH KJIIMAT Ta PO3-
PLUIKEHICTh HacaKeHb (3a0e3meduyeThbCs JOCTATHE HAIXOMMKEHHS CBIT-
Ja, TeIljaa, BOJIOTH); 1X aMimaHuil (abo mepeBasKHO JIMCTSIHUMN) CKJIIAT,
(oma, mo30aBIEHWIT AHTHCEIITUKIB, PO3KJIAIA€ThCS IIPUCKOPEHO); BiACYT-
HICTh 34CTOI0 BOAU 34 J00POI BOJOIIPOHUKHOCTI JITOT€HEeTUIHOTo (Ha Jie-
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cax) mpodiao IpyHTY; TpodiuHa 36aravenicTs (y Tomy umcii i Ca), 1o
3a0e3meyye BUCOKMIT TOTO BMICT y POCIWHHHUX PEIITKAX; HASIBHICTD
IpyHTOBOI ayHu (CIpHsiec MEePEMITITyBAHHIO PEIITOK, 10 PO3KJIATAI0Th-
cs, 3 MiHepasbHUMHU yacroukamu). Came TakWil KOMILJIEKT TPYyHTOTEH-
HUX YMHHHKIB HPU3YHUHSEe POPMYBAHHS HA IIOBEPXHI I'PYHTY JI1COBOI
HI,HCTI/IJIKI/I rpy6H3Ha KOl He IIepeBHINye 2 CM, a 3a3BHYal OyBae 11e
MEHIIIO0 1 HepiIKO ITiJ KiHeIb JiiTa 30BciM 3HuKae. [lpu mpomy dopmy-
eTbes mo0pe BusBiaeHuit ropu3oHT He (A1) 3HaYHOI rpyOu3Hm (IK 3a pa-
XYHOK BIJIMHUPAHHS KOPEHIB TPaB, TAK 1 JIEPEBHUX PEIITOK, IO IOTPAll-
JISIOTH [J0 IPYHTY 3aBJSKH JIOIIOBAM I€PB IKaM Ta APIOHUM TBapuHAaM, a
TaKo BMHUTHX y IPDYHT BOJOPO3YMHHHUX (y TOMYy 9HMCIL M KOJIOINHWX)
MIPOAYKTIB poskiaaay). Kucioraicrs migerwiaku 1 ropusouty He (A1) € B
TaKUX I'PyHTAX HE3HAUHOIO.

Kogen 13 nepemvyeHnx YMHHUKIB caM o co0l He 3MaTHUN BU3HAYU-
TH TEHJEHII0 PO3KIa0y OPraHOTeHHHX PEINTOK 1 8u/y208yeanHs (Uu
HAKOIIMYEHHsT) HOT0 IPOAYKTIB, OCKLIBKA Iedl TPEHJ 3YMOBJIOETHCSH
CNiBBIOHOWEHHAM 1X TIBUIKOCTEH, SKe CYTTEBO BIIJIMBAE HA CTYIIIHD
HeHMTpaIi3ariil yTBOPIOBAHUX IIPY PO3KJIAIl PEINTOK KHUCJIUX IIPOIYKTIB.
Hanpurnan, y aauamadTHO-610K/IIMATHYHUX YMOBAX ITIBHOYI, ajie Ha
KapOOHATHUX ITOPOIAX TPEHJ T'YMYCOYTBOPEHHSI 3aJa€ThCS caMe UM
YMHHUKOM, SKUM CIIPUse HeMTpasisalli r'yMyCcOBUX KHCJIOT. | HaBmakwH,
Ha MBJAEeHHIH OKpaiHi JIICO-JIyYHOI 30HH 3 11 IIOMIPHUM, BIIKOPUTOBAHUM
3IMKHYTHM JIICOM KJIIMATOM, HA BAMKKUX BOJOHEIPOHUKHUX II0POAAX
TYMYCOYTBOPEHHSI CHPAMOBYETHCS 34 TEPIIUM (KHCJIOTHO-aTPECUBHUM)
THUIIOM.

OmmcaHi OB1 TEHAEHINI PO3KJIALY (PITOTeHHUX PEIITOK Y JIicl 1 BIAIO-
BigHI IM hopMu Tparcdopmalrli OpraHiyHuX PEeYOBUH Y JICOBUX IPYHTAX
Oyau opuriHaiapHo HasBaul (Mroiep): «cupudl (epybuii) aymyc
(Rohumus — mop)» paa KuCIuxX npoayRTm TYMYCOYTBOPEHHS; 1
W AKUT 2ymyc (MYt ) — 15 IX HeHTPAII30BAHUX OCHOBAMH aHAJIO-
rie. «['pybum rymycom» Ha3BaHO JIICOBY IIICTHVIKY (3BUYAXHO, BOHA MIC-
TUTDH ¥ I‘yMyCOBl PEYOBHHY, aJIe <TyMyCOM» B HOTO Cy4acHOMY PO3yMiHHI
He €), & «<M'SKIii IyMyc» HOBHICTIO BIANOBiae TakoMy posyminmio. [Tepe-
XizHl GOpMHU «ITICOBOTO IyMyCy», OJJHOIACHO IIPEICTaB/IeH] B IDYHTOBOMY
mpodiyIi JIICOBOK IMACTHUIKOI 1 CyTO rymycoBuMU pedoBuHavu He (Ap)
TOPH30HTY, OTPUMAJIA HA3BY «Mozep» (y I'PyHTAX Il 3MIIMAHMMU IIIIIH-
JIBKOBO-JIUCTSTHUMY HACAPKEHHIAMU).

Oznieenms BIIOYBAEThCA B 3a00JI0UEHUX MIHEPaJIbHUX IPYHTAX 1 IPH-
BHOCHUTB y TpaHcdopmalnio (GiTOpeIIToK JIKIle HOMY IpHUTAMAHHI 0C0O0-
JIUBOCTI, y TOMY YHCJI ¥ HAKOIWYeHHS Topdy, 3ab0JI0UyBAHHS, YTBO-
peuns H,S, CH,4, Hy, FeHS.

Tanoecernes 3a OyOb-aKUX IHIIKX 0OCTABHH J0 HEBII3ZHAHHOCTI MOJIM-
Jixye IMepBUHHI IPOIIECH TYMYCOYTBOPEHHS, IIePeayCiM 3a PaxyHOK IIeM-
TH3y104ol mii 10Hy HaTpio (COTOHYAK — COJIOHEI[h — COJIOIb TOIIIO).
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Depanimruil IpyHmMo2eHe3 CIPUsie TOMY, IO TYMYC JIETKO 3aKPITLI-
€THCS Y CKJIAJ OpraHo-MIHEePaJbHUX CIIOJIYK, 3aBAAKN KOATYJIIOIOUIN il
Fe3+ 1 Al3*. HeonMiHHOI0 PHCOIO IIHOI0 THILY I'PYHTOT€HE3Y € KHCJIOTHUI
dou TyMyCOBHX TpaHchopMAaIriii.

Y plukoBUX 3ansia6ax BiIOYBAETbCA (DAKTHYHO IPYHMOJLIMOEHES,
KU € a30HAJIBHAM, y TOMY YHCJI 1 U1 TyMycoyTBopeHHd. TyT e maiizxe
1036aBJIeH] OPraHIYHUX PEYOBHH NIOKEPHL CYMO JUMO2EHHL (Qi08iasb-
HO-N08eHesl) CTaILll Ha MlHepaJIBHI/IX (TpO(bMHO HANOITHIINNX) TIAKHIX
HiCKax MPUPYCJIOB’SI, a TAKOXK IIJTKOM 3PLINN mopgoceHe3 y SHUMEHUX
IPUTEPACOBUX eJadoTomax 3ariaBu (AHAJOTIYHUN TI'yMyCOYTBOPEHHIO
demomen syenenHakonuuernrHs 3apiKCOBAHO B MmajieoiaHImadTax Mes30-
KaiiH03010 Ta OLIBIN BiAAJIEHOTO Kapbory). JIyurni anosiaivii IpyHTHA
IeHTPAJIBLHOI 3aIJTaBU KJIACHYHO IIPEICTABJISIOTh 1X ITIBHUINEeHe (aje He
HaOMIpHEe, IK IpU mopg@oaene.?i) 3BOJIOYKEHHS, V 3B’SI3KY 3 UMM y II010-
HUX IDYHIMO080-eKOJI02TUHUX HIUAX 610cd)ep1/1 rapaHTOBAHO CTAOLILHO
AKyMYJIIOETBCSI TYMyC, & 3 HUM 1 IIOKWBHI eJIeMeHTH — (POPMYeThCS
TpodiuHmi (POH[ IMX HAMOAraTIINX IPYHTIB ILIaHETH. ByKBaJbHO IT0-
PS 3 HUMH B IPUPYCJIOBT hOPMYIOTHCS 30BCIM IHIIN 34 THIIOM T'yMYCO-
YTBOPEHHS aJIIOBlaJIbHI 0epHO8] MAJIOTYMYCHI IIIIAHI ITapyBaTi IPYHTH
3 BmicToM rymycy 1 — 2 %.

Brutus auTpomnoreHHuxX (y TOMY YHCJIl OKYJIBTYPIOBAJIBHUX) TEXHOJIO-
riff Ha TyMYCOYTBOPEHHS Ta 3YMOBJIEHI HUM IDYHMOB80-eKO0JI02TUHI pPe-
skuMHA (TPOQUHOCTI TOIIIO) € OJHIEI0 3 AKTYAJIbHUX HIPo0JieM Y IPYHTO3HAB-
cTBl. 3HAYHUM MACHB 1H(OpPMAIIIl PO BMICT, AKICTb, JTUHAMIKY I'YMyCy B
PISHHX IPYHTAX, IIPO BILIMB HAa Il IIOKA3HUKHN CLIBCHKOTOCIIONAPCHKOL
KyJBTYypu 3 Ii arporexmosorismu 3i6pamu M.A. €ropos, O.M. I'pun-
uenko, O.AYecumax ta I'.A. Yecuar, M.l Jlakriomos, B.A. Kosna,
B.JI. Myxa, JI.I'. TuxoHeHKO Ta iX IIPOOBKYBAYl, AKI JOBEJIU 1CHYBAHHS
B arporeHHUX BaplaHTax 30HAJIBHUX (YOPHO3EMHUX, KAIITAHOBUX) IPYH-
TaxX eKOLUAHOI0 TPeHAy Oe2yMmighikauyii. AKTHBI30BAHA ClIbCHLKOIOCIIO-
JapChKUM BUKOPHUCTAHHSAM IPYHTIB MiHepasi3allis TyMyCy CIPUYNHUIA
ix mepexig 3 0araTo- Ta cepeaIHBOTYMYCHHUX BUIIB 10 PO3PSIIYy MEHII Po-
arounx — masiorymycuux. Crrasax gerymidikarii BiOyBaeThCsA B HepIIri
50 pokiB micysAg pPo30opioBaHHA IImHU. 1[0 3aKoHOMIpHICTH OyJ0 pe-
TEJIbHO JOCJIIMKEHO Ha IIPHUKJIAJl YOPHO3EeMIB, a IJIs 0araThoX I1HIIIHMX
IPYHTIB BOHA € BKpa#l 3aByasboBaHomwo. llle darasbHIimon e mpsama
BTpaTa rymycy B pasl pyHHAaIlll IPYHTOBHUX IIPOQLIIB Il Yac eposii, me-
oz rorro.

3.6. l'ymycoBu#M cTaH I'pyHTIB

Kanonisosane B.B. JlokyyaeBum ysaBJIEHHS IIpO I'pyOM3HY I'yMycoBa-
HOTr'0 I'PYHTOBOIO IIPO(LII0, IK HAMOLIBIN y3arajJbHEeHUHN IIapaMeTp po-
JF0Y0CTl, HaOyJI0 CHOrOMHI ITOMAJIBIIOro morymbsienHs. Ilpu BupineHHI
TeHEeTHKO-eBOIIIINHNX, eK0JIOT0-010re0XIMIYHNX, arpOBUPOOHIYNX, €KO-
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COITIAJTbHUX Ta 0araTboxX 1HIIUX IIPO0JIEeM IPYHTO3HABCTBA B yMOBaxX pe-
dopMyBaHHs arpapHOTO BUPOOHHUIITBA AKTYaJII3yBaJiocs 3aBIaHHS y3a-
raJIbHEHOI XapaKTEePUCTUKN TYMYCOBOTO CTAHY PISHMX I'PYHTIB Ha IIijI-
CTaBl HEBEJIMKOTO KOMILIIEKTY IIPOCTHUX TA 3PYIYHUX ITapaMeTpiB.

Tymycosuii cman IpyHTIB € OMHHM 3 He0AraTboX 1HTErpaJIbHUX eKO-
JIOTTYHO 1H(OPMATUBHUX IapaMeTplB, He MEHIN 1HIUKATHBHUX 34 XiMi-
KO- aHaHiTHqHy XapaKTePHUCTUKRY opraHquHx 1 OpraHo-MiHepaJbHUX
CIOJIYK y piSHUX THHIAX IPYHTIB. Iymycoeuil cmakn IpyHmy xapaxme-
DUBYEMbCA KOMNIEKMOM MOPEPOLEHEMUUHUX NOKASHUKLE, AKL IHPHOP-
MYIOMb NPO 3Q2AJbHL 3ANACU 8 HLOMY OPLAHIYHUX DeYOB8UH, IX 8aCmU-
80Ccmi ma eKoJi020-0102e0XIMIUHL MeHOHULL YMBOPEHHA 2yMycy, U020
mparchoOpMauil, AKYMYJAAULL ma Mi2payll 6 IPYHMoeomy npopini, a
3a2a710M Y NPUPOOHO-GHMPONOLEHHUX JIAHOULAPMAX.

CucreMa OITIHOK TYMYCOBOTO CTAHY I'PYHTIB OXOILIIOE BMICT 1 3aI1acH B
HUX TyMyCy, H0ro ImpodlabHuM po3IIodiJ, 30aradeHicTb a30TOM, CTYIIHb
rymicikarii, TUIH Ta cOeru@IKy T'yMyCOBUX PeYoBHH (Y TOMY YHCJ iX
IrpyIoBui Ta (ppaxiiiiumii ckiam). Bora 1Hd)opMye PO BILIKB T'YMYCO-
YTBOPEHHS Ha TeHEe3WC IPYHTIB, HATAYN MOKJIUBICTH 3POOUTHU BUCHO-
BOK IIPO pOJIb TYMYyCOBHX PeYOBUH y (popMyBaHHI 3a0apBJIeHHs, CTPYK-
TypH, cTabliisari abo pyfHyBaHHI TIMHUCTAX MIHEpaJIiB 1 Mirpariii mo
PO(ILITI0 OPraHO-MIHEPAJTBHUX PEUOBHH.

AxicHl 0cO0IUBOCTI TyMyCy XapaKTepuaye Horo GppakIiiHo-rpyIoBui
crirayn (CIIBBIIHOINEHHS HANBAKJIUBIIINAX KOMHOHBHTIB) 1.B. Tropiu
HA3BAB 2PYNOSUM CKJIAOOM 2yMycy Hablp 1 KIJbKICHUN BMICT Y HBOMY
crrerupIUHUX 1 HecIeupiYHUX CIIOJIYK, BBAKAIOUN 2PYNOI0 CYKYITHICTh
CITOPiTHEeHUX 3a 0yI0BOIO 1 BJIACTUBOCTSMH PEYOBHUH, IIepeayciM TyMiHO-
Bl KHCJIOTH, TIMaTOMEJIaHOBl KHCJIOTH, (PyJIHBOKMUCJIOTH, T'YMIH, HecIIe-
mudivnl croaykn. OpariiiiHuil CKJIAL XapaKTepu3ye PO3IMOILI Pedo-
BUH, AKl BXOOATH J0 PI3HUX TPYII TYMYCOBHX CIIOJIYK, 3a hopMaMm ix
3B’SI3KYy 3 MiHepaJbHUMU KOMIIOHEHTAMH IPYHTY, K (DYHKIIISA BMICTY Ta
CKJIAIy COJIell, MIHepaJIorii Ta yMOB IyMi(ikallii, cepen AKUX HaNBaK-
JIMBIIIOK BHUABJISIETHCA CTYIIIHB KHCJIOTHOCTI, JIy#KHOCTI, HEHTPaJIbHOCT1
IPYHTIB, TICHO MOB’A3aHUH 3 X HACHUYEHICTI0O ocHOBamMu. Hepasko rmomi-
THTH, 10 BCl Il YNHHUKK BIIMBAIOTH 1 HA I'PYIOBMI CKJIAI TYMYyCy, de-
pe3 1Mo KOPEeJISIlis MK I'PYIoBUM 1 DPaAKI[IMHAM HOro CKJIAJIOM € 3BH-
YaWHUM SIBUIIIEM.

Burnagene 1I0CTpyETbCA TAKUM IIPUKJIAIOM: HAKOIIMYEHHSA B IPYH-
Tax 4opHux 'K HeonMIHHO CyIpOBORUTBCA 3POCTAHHAM IX YACTKH,
3B’s3aH0l 3 Ca, OCKIIBKY IIIIBUINEHA HOro KOHIIEHTPAIIS B IPYHTOBOMY
PO3YMHI 3TIHO 13 3aKOHOM MAcoBOI i CHIPUYKMHIOE yTBOPEHHS IyMaTiB
kaubitio. BogHodac y s6araveHnx KasblieM IPYHTaX CTBOPIOIOTECS Hal-
6lbII CHPUATIMBL JUIst ryMidikarmii yMoBH, SKi 3a0e31e9yloTh IepeBa-
skamasg Jopaux ['K. Taka exosioro-oioreoximMivuHa CHTYAIlls € THIIOBOIO
JIJIsI YOPHO3eMIB. ¥ III30JIMCTUX IPYHTAX YTBOPIOITHCA MEePEBaKHO Oypil
I'K mpakrmuno 3a simcyrtmocti rymarie Ca. Ilpore B pasi HacmueHocTi
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rpyHTiB Ca, KOJIM B HUX YTBOPIIOTHCS HMOT0 I'yMAaTH, ICHye HEMAJIO IPYH-
TOBO-EKOJIOTIUHHUX HIII, e TyMi(piKaIlisa 3aBepIIyeTbess Ha craail 0ypux
T'K (cyxi creru, HAIiBIyCTeJI).

Tepmiu «phpakryisa ymycosux pewosur» € NBo3HaYHNM. Tak Has3uBa-
IOTh YaCTUHY TPYIH, SKa BIIPISHAETHCA Bl CBOIX aHAJIOTB (POPMOIO
3B’SI3Ky 3 MiHepaJhbHUMHU KOMIIOHEHTaMHU IpyHTy. Takumu e Qpakriii
I'YMYCOBUX PEUYOBHH: 8LbHI (He 3B’sA3aHl 3 MIHEPAJILHUMU KOMIIOHEH-
TaMu) Ta 38 A3aHl (3 pyxomumu gopmamu R90s, 3 Ca, 3i critikumu RyOs,
3 TJIMHUCTMMHU MiHepaJiaMu, 3 TyMiHoM). PosmmpeHe TpaKTyBaHHS
dpakii crocyeTbess KOMKHOI YaCTHHHU TPYHH, AKA BIAPISHAETHCS OyIb-
KO0 YMOBHO 00paHom0 03Hakom0 (dopHi 'K — 3a MoJIeKyIapHOH Macomo
TOIIIO).

Jlyis1 BU3HAYEHHSI TPYIOBOr0 Ta (PPAKIHAHOIO CKJIAJY TYMYCy ICHYye
KLJIbKA METOMIB, 3 SKHX HaioOlrpm momwmpeHuMm € meron B.B. Ilomo-
mapworoi Ta T.O. [ToorHIKOBOI.

Cmiseignomrenns ryminosux kwciaor (I'K) 1 dynesorucimor (OK) y
BCIX (ppaKIiigx JlarHOCTYE 2pynosuli ckianm rymycy. Tun 2ymycy BU3HA-
vatoTh 3a criBeigHomenuasaMm Cri : Chr: rymatHuit (>2), dgyibBaTHO-
rymatuuit (1 — 2), rymatHo-pyapBatuuit (0,5-1), dyabBataHHE (<0,5).
TloBuuit HAGlp dpaxkiiiil xapakTepuaye PpaKIIHHUN CKIaT TYMYyCY.

Tyminosi xkucnomu: 1 — OGeanocepenubo posumtaua B 0,1 H. NaOH-
BUTSLKIN (ppaxiisa (BiabHI Ta 3B’s3aHl 3 R9yO3 'K); 2 — posumunHa B
0,1 . NaOH micia nexansruaysausas 0,1 1. HoSO, ('K, 38’a3ami 3 Ca);
3 — posumuna B 0,02 H. NaOH npu marpisauni (I'K, 38’s13aHi 31 cTifiku-
mu Ry03 Ta rtmHEUMY MiHEpaIaMu).

®Dynveorucnomu: la — posumuna B 0,1 #. HySO, dpaxiia (BiabHi Ta
aB’a3aHl 3 RyO3 OK); 1 — Geamocepenubo posumaHa B 0,1 5. NaOH-
purskil (DK, sp’ssani B rpyHTi 3 dpariiero 1 I'K); 2 — posunnHa B
0,1 1. NaOH micist nexanpiuaysanss 0,1 u. HoSO4 (DK, 3p’s13am1 B 1pyHTI
3 ppaxmieo 2 I'K); 3 — posununa B 0,02 5. NaOH npu marpisanxi (DK,
3B’s13aHl B rpyHTi 3 (hpaxirieio 3 I'K).

YMOBHICTD MHOMIJIy TYMYCOBHX KHCJIOT HaA (PpakIfi MHiIKpecaioBaB
1.B. Tiopin, gysxe 00epeskHO 3a3HAYAIOYUN, HAIIPUKJIAI, 1[0 TYMIHOB1 KH-
CJIOTH, MOMNCJIUGO 3B’SI3aHl 3 KaJbllleM. Bynb-sake QppakilloHyBaHHS, ¥
TOMY YHCJIl 1 BKA3AHUMU BUIIE PO3YMHHUKAME, HABPS UM CIIPOMOKHE
HAJIATH [IOBHY ¥ BUYEPITHY 1H(OPMAIII0 010 (pOopM 3B’SI3KY, IO ICHYE B
peasbHill eK0JI0r0-010reoXIMIUHIM 00CTAHOBII TIPYHTOBOTO HPOQLII0 1
3araJioM JIaHIIIAQTY.

TloBopstum mpo «emict I'K 1 ®K», BapTo mam’araTtw, 1110 B IpyHT1 TyMy-
COBl pPEYOBMHH He MOKYTH IepeOyBaTh B KHCJIOTHIN dopmi. Hagite y
KHCJINX I'PYHTAX BOHU HACUUYYIOTHCSI OCHOBAMH, SIK1 BUBLJIBHIOIOTHCS TIPHU
MiHepaJi3alii OpraHOreHHNX PEIITOK Ta IIPU TiIepreHHHX IIePeTBOPIO-
BaHHAX IEPBUHHUX MIHEPAJIiB.
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Jlameko He 3aBKOU IOTPIOHO BM3HAYATH HOBHHM HAOIpP IIOKA3HUKIB
TYMYCOBOTO CTaHy I'PYyHTIB (y TOMY YmMCJIl ¥ (ppaKIiiHO-TPYIIOBUHN CKJIAT
rymycy). Take 3aBIaHHS KOHKPETHU3YETHCS 3aJIEKHO BiJI ITOCTABJIEHOI
MeTu (HAYKOBE JOCJTIIKEeHHsI, OOHITYBaHHS IDPYHTIB, €KOJIOI0-€KOHO-
MiYHA, TPOIIIOBA OITiHKA 3emMeJb Tomio). Cama oIliHKa HaOyBae IpH I1THO-
My SCKPAaBOr0 30HAJBHOTO (JIaHIIadTHO-010KJIIMATUYHOIO0) €KOJIOTO-
TeHEeTUYHOr0 BIATIHKY.

I'ymycoBuii cran mynoposux IPYHMié XapaKTepU3yeTbCs CIabKuM
HPOSIBOM TyMicpiKallii OpraHOTeHHHUX PedYOBHH, CepeJHIMH IX 3amacamu
Ta PI3KO CIIagarnduM IIPO(IIbHAM PO3MOILIOM, I'yYMAaTHO-(QYIIHBBATHUM
THIIOM TYMyCy, Iy’ke HH3bKOK ONTHYHOKI I'yCTHHOI T'yMYCOBMX KHCJIOT,
HU3BKHUM BMICTOM a30Ty, 3araJIbMOBAHUM «IUXAHHIM» CAMOTO IDYHTY.
ITi rpyHTH BiAPISHAOTHCS TAKOXK HASBHICTIO a00 BIJCYTHICTIO IIOBCTI,
BMICTOM TYMYCY Ta Pi3HHUX (PPAKIN IYMYCOBUX KHCJIOT.

I'ymycopuit cran HemopyIneHnx ni030IUCTNUX IDYHINIE XapaKTepuay-
€ThCsA HABHICTIO 3HAYHOI IIJICTHJIKY 3 TPBOX IIJTOPU3OHTIB, JIysKe HHU-
SBKMM BMICTOM 1 3amiacaMul TyMycCy, CepeJiHIM CTyIleHeM IyMidikariii op-
FaHIYHAX PeYOBUH, 6IMONAIBHAM POSIOLLIOM HOro o Ipodiio, cepes-
HBOIO 30arajveHiCTIO a30TOM, (PyJIbBATHHUM 1 TyMAaTHO- -QyJIbBATHAM TH-
IIOM TyMyCy, BHCOKMM BMicTOM y mpemnaparax BinbHux I'K, Husskunm
BMicTOM (DpaKuiil, 3B'I3aHNX 3 KaJbLIEM 1 Ie MilHime — 3 MIHepaJsb-
Homo vactuHow. OnruyHa rycruHa npenaparis ['K, Sk 1 akTuBHICTD «Iu-
XaHHD IPYHTIB, € CEPEITHBOIO.

Jleprogo-nidsoniucmi JIICOBI IPYHTH XapaKTEePHU3YIOTHCA HAABHICTIO
OIOCTHJIKK CepeNHbOl IpyOM3HM, HU3BKHM BMICTOM T'yMycCy 1 HOro sara-
CiB, CepeaHIM CTymeHeM TIyMmidikallii, pi3Ko CHagalnduM PO3MOI1I0M Op-
TaHIYHUX PEYOBUH, CEPeIHBOI 30aravyeHiCTI0O HOT0 a30TOM, T'YMATHO-
dbyabBaTHUM THUIIOM TyMycCy, Oy:Ke BHCOKMM BMICTOM y IIpemapaTax
ButbHuX 'K, ny:ke HuabkuM BmicToM (ppakiniii, 38’a3anux 3 Ca 1 MiIHO
3B’I3aHUX 3 MIHEPAJIFHOIO YacTHHOW IPpyHTy. OnTHYHA TycTHHA IIpera-
patiB 'K Ta iHTEeHCHBHICTD «TUXAHHSI» IPYHTIB — CEePEIH.

Oxyiomypio8arts TePHOBO-IIIA30JIUCTHX IPYHTIB CIIPHUSE IIIBUIIECH-
HIO BMICTY TyMyCy B OPHOMY IIapl BiJi HU3BKOTO J0 CEPeIHBOr0 PIBHI,
3pocTamHIo #oro 3amacis. Ilpu 1boMy piskuil TpodiIbHUH POSIIOMIIT Op-
TaHIYHUX PEYOBUH 3MIHIOETHCS OLIBIN TIOCTYIOBHM, 30aradyeHicTb a3o0-
TOM 3pOCTa€ JI0 CePeHEO], y CKJIaAl IpenapariB IyMyCOBAX KHCJIOT 30i-
apuryerbes gactka 'K i tan rymycy crae dynpsarao-rymatHIM. 3MeH-
IIy€TbCS O CEPeSHBOTO PIBHA BMICT BUIBHHX IyMyCOBHX KHCJIOT, 3POC-
Tae BIJ Ayse HU3LKOrOo J0 cepeauboro pieHa Bmict 'K, sp’ssanux 3 Ca.
OnruyHa rycTHHA Ta IHTEHCUBHICTD «TUXAHHI» TAKOM 3POCTAIOTh.

I'ymycoBuii cran opHuUX YOpHO3eMI8 MUNOBUX XAPAKTEPUIYETHCA BU-
COKMM BMICTOM OPTaHIYHUX PEYOBWH Ta iX BEJUKHMHU 3aIIaCAMU, TIOCTY-
HOBHMM PO3IMOILIIOM IX II0 IIPO(LITI0, CePEeIHBOI 30aravyeHiCTIO a30TOM,
Jyske BHCOKHMM CTyIleHeM rymidikairii, ¢yJbBaTHO-TYMATHHM 1 T'yMart-
HUM THUIIAMHU T'yMyCy, HU3BKHM BMICTOM y IIperaparax BuUrbHuX 'K, Bu-
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COKMM BMICTOM KHCJOT, 3B’s13aunx 3 Ca, ayse HM3BKHUM BMICTOM MIITHO
3B’s3aHux 3 MiHepasamu 'K 1 3aiauInky, 10 He TiIPOJI3yeThes, 3HaAY-
HOIO ONITUYHOIO TYCTUHOIO T4 BUCOKUM PIBHEM «TUXAHHS» I'PYHTIB.

YoprozemHo-yuHl IDyHMU MAIOTh 0araTo CILIBHUX 03HAK Y TYMYCO-
BOMY CTAHl 3 YOPHO3€MAMM THUIIOBMMH, BIAPISHSAKOYNCHL Bl HUX EII0
MEHIIUMH 3aIIacaMU Ta PISKIIIMM IaIlHHAM BMICTY T'YMYyCy B METPOBIH
TOBII[l, MEHIIIKM CTyIIeHeM ryMi(ikalii B pasl IIIBUIIEHOr0 BMICTY Bi-
apHEX 'K Ta sumxenoro — I'K, 38’s3anmux 3 Ca. 'ymycoBanicTs mpodi-
J0 IOPHO3EMHUX rpyHTiB VYkpaiuu cranoButs 0,6 —1,5m, a B Ilpu-
a30B’l, TOHU335IX ,Z[yHalo 1 ma Kyb6ani (PD) IIepeBHIILye 2 M.

Ha HiB/ieHb 1 MBHIY BlJ 30HW Y0PHO3eMIB IpyOH3HA TyMyCOBaHOTO
Hpodimo 1 BMICT y HBOMY IyMyCy 3MEHIIYITBCS. 30BCIM HE3HAYHOIO €
KLIBKICTB TYMyCy B CIp03eMax, pO3NOALT HOro TaM HEONHOPLIHUM, Pi3Ko
CIananduii 3 rIMOUHOW, TPyOU3HA TyMYCOBUX TOPH3OHTIB He II€peBH-
mye 40 cm. OpraHidHa YacTHHA IPYHTIB IIyCTesIb 1 HAIIBIIYCTe/Ib XapaK-
Tepu3yeThCs IHTEHCUBHOW ryMidikalliero Ta MiHepasisairieo 1 dpyIpBat-
HO-TYMAaTHUM THUIIOM TyMycCy, 30araueHoro a30TOM.

OnHMM 3 OCHOBHMX IIOKA3HHKIB I'yMyCOBOIO CTaHY rpyHT1B € 3arajb-
HUM BMICT TYMyCy B IX BEpXHBOMY Topu30HTI (%), y 3B’I3KYy 3 YAM caMme
e ImapaMeTp HaivacTillle BUKOPUCTOBYIOTD [IJIsl OIIIHKHN PIBHS POIJI0YO0-
cTi rpyHTIB, K1 B.A. KoBma momissie Ha:

Herymycosamni <1
Jyxe HU3BKOTyMyCOBaHL 1-2
HusbprorymycoBawi 2-4
CepenHboryMmycoBaHi 4-6
Bucororymycosasi 6—10
Jlysxe BUCOKOryMycOBaHI (Ty4H1) 10-15
Ileperuiiiai 15-30
Topdystei 30

Hapeneni rpazgaunii rymycoBaHocTi IpyHTIB € ymoBHUMHE. Jls Gara-
THOX IPYHTOBUX THIIB IIPUMMAIOTHCS CBOI JIOKAJIBHI Ipagarlrii, Skl Jero
BIIPI3HAIOTHCA Bl HaBemeHMX, aje Mexl 15 % (pamime 12 %) 1 30 % e
CTAHTAPTHUMH.

[Tpu arpoHOMIUHIN XapaKTEPHUCTUIIl T'yMyCy BpPaxOBYIOTH HMOIr0 Bl
KoJI0igH1 hopMu — arxmueHy (3maTHy 10 IMeTuaalil) 1 nacusHy (He 3ua-
THY 10 IeTITU3ali mcJis aexasbitiioaussa 1pyatry Nat 3 NaCl).

OckisbKY macWUBHUM rymyc BrJIoOuae B cebe me numre CI'P, a # mer-
puT, TO nouiano JUIS XapaKTePUCTHKH TyMyCOBOTO CTAaHy IDYHTY BH-
3HAYATH 1 #ioro Bmicr 3a lmpunrepom (tabs. 3.14). L[e Jla€ MOYKJIUBICTD
3’'sscyBaTu, sika yactuaa CI'P Gesmocepemuno B3a€MO/Ii€ 3 MIHEPAJIBHOIO
YACTUHOI IPYyHTY (HE3BOPOTHO), a4 SKa Yepes IIOJIIBAJIEHTHI KaTIOHH
(3BOPOTHO), 4 TAKOMK OKPEMO BU3HAYUUTU yUACTh JETPUTY Y CKJIAT] IACHUB-
HOTO TyMYCy.
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Tabnuys 3.14. SIxicauii ckaa KOIOIMHOrO TyMyCy YOPHO3EMiB TUIIOBUX
y mapi 0 - 10 cm, % («MuxaiyriBchbKa IILITHHA»)

C ITacusHuit rymyc, %
3Barauib- yTo Axrus- Cvto
BapianTn HUHT TYMYyCOBL HUHA I‘yM};’COBi
rymye, % P;‘;I?%/I;I‘ rymyc, % | Ycporo petioni- Herpur
HUI

AbcoustroTHA TIIIMHA 10,16 4.85 1,61 8,565 3,24 5,31
Komena minmaa 9,75 4,63 1,73 8,02 2,90 5,12
Ilepemnir 42 poxn 8,59 4,45 3,64 5,05 0,91 4,14
Opanka 65 pokis 6,15 3,70 2,64 3,61 1,06 2,45
Opanra 120 poxis 5,88 3,23 2,38 3,50 0,85 2,65

Pestomyroun BukIamese, HaroJaI0CUMO, 10 BUBYEHHS XIMIYHOTIO, eJjie-
MEHTHOT0, PPAKIIHAHOr0 Ta IPYHOBOT0 CKJIAAY TYMyCy PasoM 3 JUHAMI-
KOI0 aKTUBHUX Ta MMACHBHUX (POPM KOJIOIZAJIBHOIO T'yMyCy Ta HEeTPHUTY
dopmye myske IMIHHI B CyYacHHUX YMOBAX I'OCIIONAPIOBAHHA MACHUBHU IPYH-
TOBO-EKO0JIOTTYHOI 1H(opMAaIrii.

Banawnc eymycy — 1ie pisHHUI MK HOro HOBOYTBOPEHOIO y IPYHTI 1
MIHEepaJIi30BaHOK 3a IeBHHUU Hepion KlIbKicTo. Bin OyBae Gesmedimur-
HUM (BTPATH I'yMyCy IIOHOBJIIOIOTBCS HOT0 HOBOYTBOPEHHSIM), IO3UTHB-
HUM (aKTHBHHUM — MIPHUPICT TyMyCy IIPEBAJIOE HAJ MOr0 BTpAaTaMHM), JIe-
(inpTHEM (HeraTHBHUM a00 ITACHBHMM — BTPATH IIEPEBHUIIYIOTH HOTO
HOBOYTBOpPeHHs). Vloro po3paxoByIOTh JJIsI YMOB CIBO3MIHH, TOCIIONAPCT-
Ba, paioHy B T/TAa.

3araJsibHl BTpaTn TyMyCy 3 IPYHTY 3a pOTauiio CIBO3MIHM BH3HA4a-
IOTBCS PO3MIpaMu HMOro MiHepaJsisarli I OKpeMHMM KyJbTypamu (Ha
YyopHO3eMax: YopHuit map — 2,0, ropox, cos — 1,5, o3uma IIIeHUIA Ha
3epHo — 1,4, mpoco, copro — 1 1, Oypsiku, KyKypyds3a Ha 3epHO — 1,6,
moniepHa — 0,6; Ha JepHOBO-III30IUCTHUX IpyHTax: 3epHoBl — 0,7,
aboH — 0,9, kapromwisa — 1,5, Oypsaku — 1,6, gomua — 0,7).

MinimanbpHa HOpMa OpraHivYHUX JOOPHB HA 1 ra CIBO3MIHHOIL ILIOIII
Iyt 3a0esmedeHHsa 0e3medluTHOro 0aIaHCy I'yMyCy BHPAKa€ThCA Ta-
KO y T/Ta.

Bananc rymycy B opHuX rpyHTax YEpainm Ha Kidenb 1989 p. OyB 3
nmedimurom B 0,1 1/ra. YV TepHominbebkiit, YepHiBenpkiil, YepHIriBChKIA,
Huromupebkiit obsmactsix gedimur mocaras 0,23 T/ra, y XepCOHCHKIH,
Yepracekiit, XmeabHUIBKIN, PiBHeHCHKIN, KuiBeskiit, BomuHenkii, 3a-
KapIaTchbKkii O0amanc BusBusca O0esgedinuraum (—0,05...+0,05 T/ra), a y
Bimawnipkii ta JIpBiBebKiM — HaBiTh mosutuBHuM (+0,07...—0,11 1/Tra).

JedimuT opraHiyHEuX JOOPUB CHOTOAHI Yy OLIBIIIOCTI 00JIacTell CTAHO-
BuTh 1,5 — 3,0 T/ra (3a MIHIMAJILHOI IX HOPMH s 3a0e3redeHHs 0es-
nedimurHoro Oasamcy rymycy: uHa Ilomcei — 14,3, B Jlicoctremy — 10,7,
Cremry — 8,8 1 B cepegabomy 1m0 Ykpaiui — 10,4 1/ra). Jlj1s 1iporo Heob-
ximao B ITomicel mpogyrysatu ix 73,9, y Jlicoctemy — 124,8, B Cremmy —
134,4 1 B mutomy B Ykpaini — 333,1 muie 1. B okpemi poxu B YEpaini
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3arajom BI/IpO6JIHJIOCB 10 280 MJIH T OpraHIYHHX L[06pI/IB € Garato dep-
MEpPCBKUX 1 IPUBATHUX CLIIBCHKOTOCIIONAPCHKHIX Hl,Z[HpI/IGMCTB (IICII,
BCAT romo), axi 30epiraroTh MYJpY CeJIHCBKY TPATHINIIO pauloHaJILHo-
T0 3aCTOCYBAHHSI THOIO, KOMIIOCTIB Ta IHIIHX O0l0OPTAHIYHUX BIAXOMIIB
IJIsL yOOOPIOBAHHS JIAHIB.

[linTpuMaHHs 3amaciB OpraHivYHUX PEUYOBHH IPYHTY o3Hauae 30epe-
SKeHHS FOr0 eK0JIOT0-eHepreTHYHOTo moTeHItiaxy. OqHak BeleHHs ClThb-
CBKOIOCIIONAPCHKOI0 BUPOOHUIITBA 0e3 TYpOOTH IIPO HAKOIMUEHHS I'YMY-
Cy y IPYHTI IIPU3BOIUTE A0 IOMITHOIO IX 3HMMKEHHS. Y IpyHTax Bemukux
pieamH CIITA 3a ocTaHHI TIBCTOJITTS POKIB yMicT rymycy (a 3 HUM 1 a30-
Ty) 3um3uBesa Ha 30 %. SHUMKEHHS KILJIBKOCTI TyMyCy BCTAHOBJIEHO 1 B
HAIIKX YopHo3eMax 3a ocTaHHix 100 poxis. Crabimisaiiia i 301IbIIeHHS
3amaciB TyMycy y IPYHTaX € OJHIe0 3 HAaWaKTyaJbHIIIHNX IIPo0JeM cy-
gyacHOro OlocdeporleHTPpUUHOTO (JIaHamadTHO-aJaITUBHOTO) 3€MJIepo0-
cTBa. BaskmuBicTh 11BOTO 3aBJIAHHS BU3HAYeHA 6araToCTOPOHHBOIO poJI-
JII0 OPTaHIYHOI YaCTUHU B MIBUINEHHI 6iocdepHO 3HAUYYIIOI POIIOUOCTL
IPYHTIB.

BesymoBHO, B 0OpHHX I'PYHTaX MPAKTUYHO HE BAAETHCSI TIOHOBUTH TIEP-
BUHHUI PIBEHD I‘yMyCOBaHOCTi OTsKe, HeoOX1THO OpieHTyBaTI/ICH Ha ix
peatbHy, MOKJIUBY I‘yMyCOB&HlCTB sika 3abesriedye B TIEBHIHM IPYHTOBO-
OloRJIIMATHYHIN 30H1 BHCOKY pomoqlch Hanpuxrnan, ps OyposemiB
OMIPHO TEILJIOr0 II0SICY, CIPUX JIICOBHUX 1 JIEPHOBO-ITII30JIUCTUX CEPe/I-
HBOCYTIJIMHKOBMX IPYHTIB BOHA CTaHOBUTH 2,5—2,7%, IepHOBO-
MiJ30JINCTUX TTHUIyBaTO-Cymmanux — 1,1 — 1,2, muiryBaTto-minmanux —
0,8 -0,9 %. OcHOBHEMYM HpHIOMaMH CTA0LII3allll I'yMyCOBAHOCTI € BHE-
CEeHHSI OPTraHIYHMUX JOOPHB, BKJIIOUYEHHS 10 CIBO3MIH IIEBHOI KILJIBKOCTI
CLIIBCHKOTOCIIOAPCHKNX KYJIBTYDP, SKI 3aJIMINAThL 3HAYHY KIJIBKICTD
30aravyeHux a30TOM ITOKHUBHO-KOPEHEBUX (PITOPEINTOK, a TAKOK BHE-
CEeHHS KaJIBI[IEBMICHMX XIMIUHHMX MEJIIOPAHTIB (BAIIHO, Iiic, gederar),
110 TIOCHJTIOE (PIKCAITiI0 IPYHTOM HOBOYTBOPIOBAHUX T'YMYCOBHX PEUOBHH.
Ilpu 1poMy 3aBskOM CJIim MIHIMI3YBATH 1HTEHCHUBHICTH PO3ILYIILyBaHHS
IPYHTY H0T0 00POOITKOM.

Jliss 6esmedinuTHOrO 6aJIaHCy I'yMyCy PEKOMEHIYIOTHCSA TAaKl cepe-
HBOCIBO3MIHHI J03u rHOI0: 8 — 10 T/ra myia yopHoseMis miBHIYHOr0 Creiry
1 Baximaoro Jlicocremy; 11 — 12 — Ha CipuX JICOBUX CEPETHBOCYTIIMHKO-
BHX IpyHTax; 15— 16 T/ra — Ha J1epHOBO- Hi)I30.T[I/ICTI/IX rpyurax Ilosices
(TyT BiIZIaoThb ILepeBary Cueparam, 0co0IMBO Ha Bl,H,HaIIeHI/IX IPyHTaX).
OCKIJTBKY OCHOBHA KUJIBKICTH ITOKUBHHUX PEYOBUH BUBLIBHSETBCS 3 Op-
raHigaux go0pus (i yac MiHepasIiaallii) B mepim JBa MICSAINl, TO THIH i
KOMIIOCTH PAalliOHAJIbHIIIIEe BHOCUTH 0e3I0CepeqHbLO Il ClIBCHKOIOCIIO-
TapChbKl KyJIBTYPH, 4 He i YOPHUM map.

Bamausum pesepBoM MOIMOBHEHHS 3amIACiB TyMycy B IDYyHTaX € COJIO-
Ma, Roe(buueHT rymiciraini Kol OLIBII SK yI];BlHl IIePEBHIIYE 3€JIeHO-
yKlCHl PEIITKH, IIPOTe BOHA He mo36aBjeHa HedoJrikiB. ['oI0BHUM 3 HEUX
€ MIHIMaJILHAI BMICT a3oTy (He OuLibire Hixk 0,5 %), Toml Ak MiKpoopra-
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HI3MU TOTPeOyIOTh HOTO BMICTY HPHM PO3KJIAMl (DITOTEHHHUX PEIITOK Y
TPH, a TO ¥ YOTUPHU Pa3u OLIIBIIIOTO, OTKE, HOTO PEITy BOHU JT00UPATh
(IMMOOLITI3YIOTh) 3 IPYHTY, BHOCAYM IITMM CYTTEBHUI nucOaJIaHc B a30THE
SKUBJIEHHSI BUCISHUX TIO COJIOMI CLITBCHKOTOCTIONAPCHKUX POCJIUH, 38 BU-
HATKOM 0000BUX, Kl (PIKCYIOTH aTMOC(QEepPHHMA a30T, a OT:Ke, MEeHIIe 3a-
JIeKATH Bl HOT0 IPyHTOBUX (POPM. 3aIlO0LKHUMHU IIPOTH 1MMOOLIi3arrii
IPYHTOBOI'O a30Ty IIPUMOMAMHK € BHECEHHS IO COJIOMI THOIBKH (PIIKOr0
THOIO), CEYIBKM, a30THUX IOOpHB 3 po3paxyHKy mo 20 Kr asory Ha 1T
cosiomu Ha Tpodiuro 36iaHeHuX IpyHTax 1 5 — 10 Kr/T cosiomu Ha IpyH-
Tax, cepenubo3abesnedeHux azorom. CaMy COJIOMY BHOCSTH 3a37aJIeT1/Ib,
CITOYATKY 3arOpPTAIOTH Ii JYIMILHUKAMHE, a Yepes3 MICSIb 3a0PIITh (1e
HPUCKOPIOE i1 PO3KJIaTaHHS, CIPUAE BTPATI 3 Hel PITOTOKCUUYHUX PEUO-
BuH). Kpame possuneHi Ha yno0peHnx arpodoHax ClIbCHKOTOCIIONAPCH-
Kl KyJbTYPH 3aJIMINAIOTEH INcJsg cebe OLibIire (PITOPEIITOK, IO3UTUBHO
BILTUBAIOYH IIUM HA 1HTEHCH()IKAIIII0 MIKPOOIOJOTIUHUX IPOIIECIB y IPy-
HTl. IcHye mpsiMa 3aJIesKHICTh MIK POJIOYICTIO IPYHTY TA BPOKAEM CLIb-
CBKOTOCIIONAPCHKUX KYJIBTYP, KPIM TOTO, TIOMIYE€HO 3BOPOTHUH 3B SI30K —
BUCOKH BPOMKAY MIATPUMY€E BUCOKY POTIOUICTD.

3.7. EkonoriyHi pyHKLii Ta arpOHOMIYHa pornb
OpraHiYHUX pe4YOBUH I'PYHTY

Yeci rpymu rpyHTOBOI opeariku ((piTOPEIITK, JeTPUT, ITOXITHI YOPHUX
TYMIHOBHX Ta *KOBTUX (py/IbBATHUX KHCJIOT, MIKpoOHa ILIasMa, epMeH-
T, HeCIeIU(IvHI PEIOBHHN) BUKOHYIOTh HAJSBUYANHO BAM/IMBI, CIIe-
miasgidoBaHl (AKyMYJIATUBHY, TPAHCIIOPTHY, PEryJIATOPHY, IPOTEKTOPHY,
diziosnoriuny) dyHKILI.

AKYyMYIAMUBHA (DYHKUIA TIOJIATAae B HAKOIWYEHH] y IpyHTax y Qop-
Ml OpPraHIYHUX CIOJIYK BYIJIEII0, a3oTy, qocdopy, IHIINX OIOreHHUX
€JIEMEeHTIB.

Tpancnopmua ynkyis mpudeTHa 00 GopMyBaHHS 010reoXiMIUYHUX
KpPyOOOITIE IIUX eJIEMEHTIB, BKJIIOYEHUX [0 CKIIamy CTIMKHUX, ajie JIEIKO
PYXOMHUX CIOJIYK T'YMYCOBHUX PEYOBHH 3 KATIOHAMH METAJIIB, I'JIPOKCH-
famu, 6100praHIMHAMHA MOJIEKyJIaMH ab0 ancopboBaHUX OPraHo-aIIoMOo-
CHJTIKATHUMHY KOMILJIEKCAMH.

Pezynamopra ¢byrkyisa OpraHIYHAX PEYOBHMH € CKJIATHOI0 I Oararo-
IJIAHOBOI0 — (QOPMYBAHHSA CTPYKTYPH TA BOJHO-(QISHUHUX BJIACTHUBOC-
Tel I'PYHTY; IepeayciM peryJIloBaHHSA: PIBHOBATHU B 10HHO-OOMIHHHX, KH-
CJIOTHO-JIYKHUX, OKKCHO-BIJTHOBJIIOBAJIBHUX IIPOIlECAX; MIHEPaJIbLHOTO
JKMBJICHHSI POCJIMH Yepe3 BILUIMB I'yMYCOBMX PEUYOBHH HA PO3YMHHICTDH
MIHEpaJbHUX KOMIIOHEHTIB; TEILJIOBOTO PEsKMMY I'PYHTIB 1epe3 KOPHTy-
BAHHS am)6e,uo (B1IOMBHOI 3IaTHOCTI) rpyHTlB iX TeIJIOEMHOCTI 1 TEILIO-
IpPOBLAHOCTL; IpodinbHOI nuepeHianii XIMITHOrO CKIaLy IPYHTIB.

Hpome}cmopna pyrryin 3ab6e3NeTyeThCs 30ATHICTIO TyMYCOBHX pe-
YOBHH 3B’SI3yBATH B MaJIOPYXOMi 1 BayKKOIMCOITIIOYI CIIOJIYKHA TOKCAYHI
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eJIeMEHTH He JIUIe B eKOCUCTEMI I'PYHT — POCJIMHA, 4 M B yCbOMY JIAH/I-
madgri (bloreoreHosl).

Dizionoeiura PyHKYIA IPUB'EI3aHA [0 CTUMYJIOIUOI Iii I'yMyCOBHX
PEYOBUH HA MIKPOOPTAHI3MHU, POCJIWHU, KUBl TKAHUHU. BoHa 3yMoOBJIe-
Ha BEJIMKUM Ha60p0M (byHRmOHaJILHI/Ix rpym (rapbokcuIbHUX, QeHOo-
JIbHUX, CIUPTOBUX, XIHOHHUX, AMIHHUX, aMl,HHI/IX TOIIIO), 3/IATHHX yTBO-
pIOBATH eJEeKTPOBAJIEHTHI i KOBAJIEHTH1 3B'SI3KM Ta BHYTPINIHBO-
KOMILJIEKCHI (XeJIaTHI) CIIOJIYKH.

Exosoriuni yHKINT opradiyHuX peYOBUH, OB A3aH1 3 MUNOM IDYH-
moeere3y, KOHKPEeTU3YIThCA B O0QOPMJIEHHI MOP(QOTeHEeTHYHHNX O3HAK
IPYHTY, MOr0 PEYOBUHHOTO CKJIAIY, AalPOHOMIYHHUX TA 1HIIHX BJIACTHBOC-
Tel, mepeaycim: GopMyBaHHS I'yMyCOBOro Tpodifo (YHIKAJIBHOIO Y KOK-
HOTO 30HAJIBHOIO Ta a30HAJIBHOIO TUILY IPYHTY); arperyBaHH:A (cTpyKTY-
POYTBOPEHHS) 3a PaxXyHOK B3aeMOii ryMycy Ta MIHepaJIiB 3 YTBOPEHHIM
TJIMHO-TYMYCOBHX 010T€pMOIMHAMIUHO CTIMKHX CIIOJIYK; BILIUB HA CTPY-
KTypY, BOITHO-(pI3MYHI BJIACTUBOCTI, HA (pOpMYBAHHS JIAOLIBHUX CIIOJIYK,
3asydyeHHsT MiHepaabHux koMmitoHeHTIiB 10 BIKy; dhopmyBanusa BOupHux,
KHUCJIOTHO-JIYKHUX 1 OyhepHUX BJIACTUBOCTEI IPYHTY.

Exosoriuni yHKITi, IpsaMo 0B’ I3aH1 3 yYACTI0 OPTaHIYHUX PEUOBHH
y orcussieHHl (IPyHTOBOMY ¥ IOBITPSIHOMY) POCJIMH, IIepeadadaTsb Qop-
myBaHHA QoHmiB: azoTHo-30abHOrO (N, P, K, S, Ca, mikpoenemenTn) i
OpraHOreHHOI'O (;Um reTepOTpodnB) SKUBJICHHS, Ol0AKTHBHHX PEUYOBUH
(dbepmenTiB, BiTaMiHIB, ayKCHHIB...); moctauaHus COg B IIpM3eMHy aT-

Mocdepy Ta aKTHUBI3aIio GOTOCHHTESY.

Canimapro-npomekmopHumy (3aXUCHUMHI) Ta NyPUPIKAUILHUMUY
(ouncHUMU) QyHKITIAMU €: depMeHTaTUBHE (610RaTaJI1TI/I‘{He 3a y4acrio
MlI{pOOpI‘aHISMlB) IIPUCKOPEHHS PO3Iaay TEeCTUIUIIB; HeMTpasIiaalis
TOKCUKAHTIB Ta 3a0pyIHIOBAUIB I'PYHTY 34 PaXyHOK iX dikcarrii (cop6u15{
YTBOPEHHA KOMIIJIEKCHUX CIIOJIYK TOIIO) Ta 3HMIKEHHS JOCTYIIHOCTI JIJIs
POCIIMH, & OT:Ke, JUIs TBAPUH 1 JIIO[MHY; TIPUCKOPEHe BUIACHHS 3a0py/I-
HIOBAYIB 6100(bep1/1 3 IPYHTY 3a PaxXyHOK YTBOPEHHs MOOUILHUX (IIepe-
BaKHO (DyIBBATHUX) MITPAHTIB.

Exonoriuni pyHKINL 3a2a1bH0610chepHol 3HAUYIIOCT] 3a0€3IeUyIOTh-
¢ QPOpMyBaAHHAM I‘yMocd)epI/I sKa cTabliaisye (Yepe3 eHeproHACUYEeHH)
BCl JKUTTEMPOSABY Ha IIaHeTI 3eMJisd. KHepriio 6100praHivYHUX PEYOBUH,
aKyMyJIbOBaHy B IDYHTOBOMY PoiTi, BUKOPHUCTOBYIOTH JIJISI CBOEI JKUT-
TETISIIBHOCTI MIKPOOPTaHi3MU Ta 6e3xpe6eTH1 TBapyHH, 32 Ii paxyHok
BIIOyBamOTHCA 010iKCAIIlsA €KOJIOMIYHO YHCTOr0 a30Ty Ta 1HIN BHYTPIII-
HBOIPYHTOBI1 IIPOIleCH, 0e3 AKMX HEMOYKJIMBO CO0l YABUTH (POpMyBaHHS
HAUTOJIOBHIIIOI 171 Oiocdepr eKoJIOTIIHOI PYyHKINI IPYyHTY — HOT0 po-
orouocmi. Skimo B omHOoMy rpami cyxux (PITOTeHHUX PEINTOK, Kl HaJIii-
LI y IpyHT, 3amacero 17 — 21 kJ[sx emeprii, To 1 T TYMyCOBHX PEUYOBUH
akymyJroe ix He menire (18 — 22 kJ[:x). Ile osmauae, mo rpyHTH 13 cepes-
HIM BMicToM Tymycy B 4 — 6% (200 — 400 1/ra) 3amacaioTb Ha 1 ra Kijib-
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KicTh eHeprii, ekBiBasieHTHY 20 — 30 T anTpanuTry. Exosoriuae sHadeH-
HS HAKOIMHWYEHHS 3aMIaciB OPTaHIYHUX PEUYOBUH KPUETHCSI B HEOOX1THOCTL
30epexenHs (3rOHO 13 3aKOHAMM TEPMOIHMHAMIKK BIIKPUTHX €KOCHC-
TeM), a IIPU MOKJIMBOCTL ¥ 30LILIIEHHS €KO0JIOr0-eHEepPreTUYHOr0 IOTeH-
I[laJIy IPYHTY SIK YHIKAJBHOI'O €K30I€HHOro 0loreopeakropa.

Exouoriuni gyHKINT ryMycy 3OIMCHIOIOTHCA, 4 OT:Ke, M BUSABJISIOTHCS
B KOHKPETHUX IPYHTOBHX Ta (Pi310010XIMIYHHX IIPOLECAX, IIOB’I3aHUX 3
PO3BHUTKOM POCJIMH, IX KHBJIEHHSIM, MeTa00J13MOM TOIINO. KK0I0rIHOI0
IePII0OCHOBOIO BIAITBOPEHHS Ta MIOBUIIEHHS POIIOYOCTI IPYHTY € Olo-
TreoxXIMIYHUHI prroo61r pedYoBHH (HacaMmIepe; OpraHIyHuX) ¥ JIaHm_uad)
Ti. DopMyBaHHS YHIKAJIBHOTO B KOMKHOMY KOHKPETHOMY IPYHTI OpraHo-
HpOodiIio BiAOYBAETHCA 3@ YIACTIO YHCIEHHUX (iTo- Ta MIKPOGOLIEHO3IE,
SIK1 CTBOPIOIOTH PEYOBHMHHY Ta GloeHepreTHIHy 0asy "KUBJIEHHS IS HA-
CTYIHUX TOKOJIIHB, ONTHUMI3YIOUN IIPU IIHOMY IPYHTOBO- eKonormHy 00-
CTAHOBKY B I.l',lJIOMy PisHi yrpynoBaHHs poc/IvH, HAIPUKIIAM, TPAB AHNA-
CT1 Ta J€PEB’STHUCTI, CUJIBHO BIPI3HSIIOTHCS CBOIMH BUMOTAMH 0 30BHITII-
HIX yMOB, Y TOMY HHCJI 1 IO TyMyCOBOTO pe:kuMy. EROJIOrTaHIIA onTrMyM
Ji7Is ICHYBaHHS JICY CTBOPIOETECS 3a HASBHOCTL JIICOBOI IIJICTHJIKK Ta
CHJTBHOATPECUBHUX BOJIOPO3YMHHUX SKOBTUX (PyJIBBOKHUCIIOT, SK1 YTBO-
PIOIOTHECA B yMOBAX MPOMHUBHOTO BOJHOTO peskmumy. JIJist TpaB exoJoriv-
HUH ONTAMYM 3a0e3IeuyeThess 30BCIM 1HIMOK KOMOIHAIE YHHHUKIB:
aKyMyJISLIEI0 B IPOdITl HEPOIYMHHUX TeMHO3a0apBJIEeHNX HEUTpallb-
HUX T'yMATIB KaJbIlii0, 4 PA30M 3 HUMU 1 €JIEMEHTIB 30JIHOTO Ta a30THO-
T'0 KMBJIEHHSI B YMOBaX HEIIPOMUBHOIO BOJHOIO PekuMy (3a BIIHOCHOTO
medimpry Bosiorn). 11 mpuKiIamyu LIIOCTPYIOTH €KOJIOTTYHO HEIIPOCTY IIO-
€OHAHICTh POCJIMHHOTO OPraHi3My 1 OpraHo-MIHEepPaJbHOIO CyOcTpaTy
IPYHTY, IKA BUHUKJIA B X0/l KOEBOJIIOITI] OCHOBHUX JKUTTEBUX (popm 0io0-
TH 1 IPYHTOTEHE3Y.

Aeporomiune 3HQUEHHA 2YMYCY BU3HAUAETHCS HOTO IIPOBIIHOI POJI-
JI10 B 0pOpPMJIEHH] pomouocTi (Ij1st OyOb-sIKOTO IPYHTY T'YMYyC € HOro oc-
HOBHOIO YaCTHHOIO). ['yMyc — HaMBasKJIMBIIINN YMHHUK YTBOPEHHS ar-
POHOMIYHO I[IHHOI CTPYKTYPH B IPYHTI 1 IIOJIIIIIEHHSA Horo arpodismdy-
HUX BJIACTUBOCTEH, Kl 3YMOBJIOIOTH CIPUSTINBUMA BOIHO-IIOBITPAHUMA
pesxum. ['ymyc poOuTh OLIBII 3B'SIBHUMMK JIETKl IPYHTH 1, HABIIAKH,
CIIpHsie POSIIYIIYBAHHIO I'PYHTIE BAYKKOTO TPAHYJIOMETPHYHOTO CKJIAIY.
Ax mpupomHA KOJIOITHA ITOBEPXHEBO-aKTUBHA BHCOKOIWCIIEPCHA PEYO-
BMHA TyMyC aKTHBI3ye BCl IPYHTOBI IIPOIIECH, IIPAKTUIHO ITOBHICTIO 3y-
MOBJIIOIOYY BOUPHY 3/1aTHICTb BEPXHBOTO IIApy IPYHTIB Ta CYTTEBO HiA-
BHILyloun ix TpodHicts. Hespasxaloum Ha 3acToCyBaHHS MiHepalIbHUX
JI0OPHB, TYMYCOBI PEUOBHHHM IPYHTIB 3/€01JIBIIOI0 MPOAOBMKYIOTh 3aJIH-
IIATHCS BasKJIMBUM JUKEPEIOM a30Ty, ¢ocopy, CIpKH IS *KUBJIEHHS
POCJIMH Ta MIKpOOpPraHi3MiB. IX 3maTHICTH BOMpATH OKpeMi i0HH Ta it
MoJIeKy/u 30epirae IOMKUBHI €JIeMEHTH, IO BHOCATBCS 10 IPYHTY, Bif
BUMUBAHHS JIOIOBUMY Ta HOJMBHUMY Bofamu. [lpucyTHi B opranivmii
YaCTHUHI IPYHTIB BiTAMIHM, AYKCUHU, AaHTUOIOTUKY Ta 1HII (Pi310T0TIIHO
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AKTUBHI CIOJIYKHA CTHUMYJIOITL PIiCT 1 PO3BUTOK CLIBCHKOTOCIIONAPCHKIX
pocinH. 3aBOSKN SICKPABO BUpasKeH1# OydepHocTI rymyc cTadliridye pe-
axiio (pH) rpyaToBoro posumuy. dAx mrepeno COy B mpusemHOMY 11api
aTMocepr IyMyC CIPHAE IMABUIIECHHIO BPOKaiB BHPOILYBAHUX CLIbCH-
KOT'OCIIOIAPChKUX KYJIBTYP Uepe3 IHTeHCH(IKAIIII0 (bOTOCI/IHTGSy Temue,
3aBJIAIKM TYMyCy, 3a0apBIIeHH: IPYHTY CIpHse HOro IPOrpiBaHHIO COHSTY-
HUM IIPOMIHHSM, HIJBHUIILYE HOTO TEIIOEMHICTD 1 3HUKYE TEILJIOIPOBIT-
HicTb. BogHOYac rymyc omocepeqKOBye BIIME yJIbTPagioeTOBAX IIPO-
MEHIB COHSYHOTI'O CBITJIA Ha 0IOJIOTIYHY aKTUBHICTD Ta POIIOYICTH OPHOI'O
mrapy IpyHTIB.

IleBHO, He MeHII BaKJIMBL POJIb I 3HAYEHHS TYMyCy B IHIINX CKJIaJ-
HUX IpoIecax y IPYHTax, IO IIKPeciIioe HeoOXiIHICTh IPOJOBKEHH
MOIIYKY €KO0JIOr0-010reoXiMIYHUX 3aKOHOMIPHOCTEH, MOKJIAJeHUX B OC-
HOBY YTBOPEHHS, 3aKPIIJIEHHS T'YMYCy B I'PYHTaX, MOr0 JUHAMIKH IIPH 1X
CLITBCHKOTOCITONAPCHKOMY BUKOPHUCTAHHI.

[Ipu iHTeHCHDIKAI] 3eMyIepoOCTBA He BIAETHCA 3YIHHUTH IeryMi-
dikartito opHHUX IPYHTIB, Y TOMY YHCJl dYopHOo3eMHuX. HafimomiTHiire
BTpavaerhesa rymyc B mepir 30 — 50 poKiB CLIBCHKOTOCIIONAPCHKOTO BU-
KOPHUCTAHHS YOPHOS3EMIB ITICJIS PO3OPIOBAHHS IIJIMHU. Y IIOJAJIBIIOMY
BMICT I'yMyCy B I'PYHTaX CTabLI13yeThCsA, 0COOJIMBO B Pasl IX OKY.JIbIMypo-
8QHHSs, TKE CTPUMY€E BTPATH TyMYCY.

[ pyHTOBO-€KOJIOrIYHAH MOHITOPHHT [A€ 3MOTY CTERHUTH 33 BMICTOM
ryMycy B I'PyHTaX IIPH iX CLIBCHKOTOCIIONAPCHKOMY BUKOPHMCTAHHI T MO-
OenoBaTH OeamediuuTHME Oasiamc rymycy. B ymoBax VipalHu KoM-
IJIEKC CHEINAJbHUX 3aXO[iB, IO IIEPEITKOIKAI0Th BTPATAM TYMYyCY 3
OPHHX I'PYHTIB, BKJIOYAE: BHECEHHS OPraHIYHUX JTOOPHUB Y 30HAJBHO 3Y-
MOBJIEHHX HOpMax; IIOCIB GaraTopivHuX Tpap Ta MOKHUBHUX KyJBTYD;
3asMIIaHH: BUCOKOI CTEPHI 3epPHOBUX KyJIBTYp; MiHIMasIi3allis 06pobir-
Ky; OITHMI3aIIiio CITIBBITHOIIIEHD KYJIBTYD Y CIBO3MIHAX; 3aCTOCYBAHHA
BaIHA, Timcy, mederaty, Mmepresio, iHmmux Ca-BMICHUX MaTepiasiB, Kl
3a6e3meuyoTh (PiKCAIlo IPYHTOM HOBOYTBOPIOBAHUX T'yMYCOBHX PedYO-
BUH.

Exosoriuno smauymmm € To# dakT, 10 YuM OLIBIMUH BMICT y IPYHTI
TyMyCy, TUM BHIIOI0 BUSABJISIETHLCA OlOMPOAYKTHUBHICTD ClIBCHKOTOCIIO-
JapChbKUX KYJBTYP Ta iHmuX ¢qitorero3is. HaimmomiTHIIA aKyMy I
TyMyCy B KJIACUYHOMY BapiaHTl CHOCTEPITAETHCS il BIJTUBOM JIEPHOBO-
ro mporecy IPYHTOreHe3y, KM BlIOyBaeThCcA HA 0araTWX HA KaJIbIIIi
JIECOBUIHUX CYIVIMHKAX IS TpaB sHUCTUME (itorieHosamu. 1le 3ymoB-
JIIOE YTBOPEHHS cTablapHOTO opraHo-minepaasaoro I BK, skmit cTBoproe
JysKe CIPUSTINBUM €KOJOTIYHUMN (POH I PO3BUTKY II€PEeBAKHOI O1Ib-
IIIOCT1 POCJIMH, Y TOMY YHCJI ¥ CLIIBCHKOTIOCIIONAPCHKHUX.

Jlo GlocdepHO BIIMBOBMX TA arpOHOMIYHO 3HAUYIIUX PYHKINH opra-
HIYHMX PEYOBHH IPYHTY HAJIEXKHUTD iX i3lojIoridHa Ta depMeHTaTHBHA
AKTUBHICTE. ¥ JOCTIIaxX 3 MIIMEHUIe0, BUPOIIYBAHOI0 HA JUCTAIbOBAHIN
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BOl 3 mMo0aBKoIO rymatiB 1 pynabBaTiB Na B misepuiit (0,0006 %) xoH-
eHTpaIrii, BUSBJIEHO ITOMITHUH CTUMYJIIOIOYNH BIJIMB HA PO3BUTOK KO-
peHeBol cucremu. 13 30LIbIIeHHEAM KoHIleHTparil > 0,1 % crumyJsionda
I 3HUKAJIA, a IPH IIe OLIBIIMNX KOHIIEHTPAISIX POCIUHYU IIPUTHIYYBA-
Jucsa. XapakTepHo, 10 CTUMYJIIO0YA isi TYMYCOBHUX PEYOBUH BUSBJIISA-
€ThCsA e(eKTHUBHIINIEe 324 HECIPUSTINBHX IPYHTOBO-EKOJIOTIYHHX YMOB
(koJm cyxo Ta sKapKo, abo, HABIIAKH, XOJIOLHO Ta BOJIOTO).

['ymycoBi pe4oBHHYI OIITUMI3YIOTH OLIBIIICTE (PISUYHUX BJIACTUBOCTEMH
IpyHTy. BararorymycHi IpyHTH BasKKOTO TIPaHyJIOMETPUIHOIO CKJIAy
00pOOJIAIOTECS 3HAYHO JIETIIe 1 Maiike He YIILIPHIITECS HOPIBHSIHO 3
AHAJIOTIYHUMH MAJIOTYMYCHUMH IPYHTaMH a00 THUMH IPYHTaAMH, SIKI
BTPATHJIM YaCTUHY a00 Bech T'yMycC I yac eposii abo medursitii. Yum
BUIIUH BMICT y 'PYHTAX OPTaHIYHUX PEYOBUH, TUM IITHUPIINM CTa€ giara-
30H IXHBOI (PI3MYHOI CTUIJIOCTI — IIe 03Ha4vae, IO I'PYHTH MOKHA 00po0-
JIATH B OLIBII IMHPOKOMY 1HTEPBaJIl BOJIOrOCTi. BlojoriyHa CTHUIJIICTH
TAaKOK 0araTto B YOMY 3aJIEKUTDH BLJ BMICTY T'yMYCY, OCKLJIBKKA T€MHO3a-
OapsyeHl (0araToryMmycHl) IPYHTH Kpaille mporpiBaorbed. CBITIIOBHIM 1
TYMYCOBUI PEKUMHU IPYHTY TEK TICHO ML c0o0010 ImoB’st3aHl. YITKO BHU-
paskeHa Tiapo@iJbHICTE IYMYCY CIIPHSE 301IBIIEHHI0 arpOHOMIYHO BAK-
JIMBOI BOMOYTPUMYBAJBHOI (PyHKINI I'pyHTIB. ['yMyCcoBI peYOBHUHM OITH-
MI3yIOTh e(DeKTHBHE BUKOPHCTAHHS MIHEpPAJIbHUX HOOPUB — IX g Ha
IPyHTaxX 3 BMICTOM I'yMmycy B 2,2% crae BTpu4l e)eKTUBHIIIOW0, Hi¥ IIPH
BMicTi rymycy 1,0%, a KoediiieHT 3acBOoeHHA (ocdopy HA IPYHTAX 3
BMicToM rymycy B 4,5% 6yB y 10 pasiB OLIBINIKMM, HI¥ IIPYU HOro BMICTI B
1,56% (T.H. Kynakosceka).

3B’s130K MIK 3amacaMu T'YMyCy B I'PYHTaX Ta BPOMKANHICTIO 3€PHOBUX
KyJIBTYp Ja€ IMACTAaBHW JJIs BU3HAYEHHS ITIHU 1 I 3epHA B T/Ta TyMyCy
(tabu. 3.15) i pisHHUX KyJIbTYP HA PISHHX IPYHTAX — 13 3MEHIIIEHHSIM
BMICTY TYMYyCy BIH CTa€ aKTHBHIIIIKM y CTBOPEHHI BPOKAIO, a TyMyC pi3-
HUX I'PYHTIB HEOJHAKOBO BILIMBAE HA BPOKANHICTE.

Tabnuus 3.15. «Ilima» 1 1 3epHAa B 3anmacax ryMmycCy Ha COPTOMIJIbHULSAX
Pocroscnkoi obGiacri, T/ra

Ipysr OsuMa mIIeHuIrsa Auminb
YopuoseM repenKaBKa3bKUM 9,1 10,6
YopHoseM MBAeHHUNR 7,7 9,2
Kamrranosuit rpysT 4,3 6,4

KinbricHo edexTrBHE BUKOPUCTAHHSA T'YMYCOBHUX PEUOBUH y CTBO-
PEHHI BPOKAI0 BUPAKAETHCA KoedlIlleHTaMu, IPYHTOBO-eKOJIOTIYHE 3Ha-
YeHHS SKHX II0Ka3ye, HACKLIbKM T'yMyC OIJHHUX I'PYHTIB € eeKTHBHI-
M, Hixk rymyc 6aratmx. Jias npukopmornoi 3 Yrpainoo PocroBebrol
obsracti P® 1 KoediilleHTH IOPIBHIOTH: YOPHO3EM IIepedKaBKA3h-
kuit — 1,00 (eTasoH); YOpHO3eM IIPHA30BCHKUM — 1,17; yopHO3eM IIiB-
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meaHuin — 1,22; kamrramosuit rpyar — 1,43. Ila exosroriuea ocobJiu-
BiCTh J00pe BioMa YKPaiHCBKHM CeJITHaM, SIK1 Ha3WBAKOTH YOPHO3EeMHI
eTaJIOHHO POJIOYl IPYHTH «0araTuMHU, ajie yKaT10HUMED.

Peasizyoun 111 rpyHTOBO-€KOJIOTIUHI 3aKOHOMIPHOCTI B T'OCIIOAAPCH-
K1 ,HiHJIBHOCTi CJILI ITaM’SITaTH, 110 He MOKe OyTu OZIHAKOBOTO MIXO0IyY
0 IiHK 0ajIy 3a BMICTOM TyMyCy JIsi T€HeTHIHO BIITAJIEHUX IPYHTIB,
THUM OLJIbIIe, II[0 BILJIMB BMICTY I'yMyCy Ha POMIOYICTH IPYHTY € HeosHa-
KOBHUM JIJISI PI3HUX CLIBCHKOIOCIIOAAPCHKUX POCIHH. A30HAJILHI aJIioBia-
JIbHI IPYHTH He MOYKHA OLIIHIOBATH 34 IIMM KPUTEPieEM B OJHOMY PSIy 13
YOPHO3EMAMHU, CIPHMMHM OIIJ30JI€HNMH, PEerpagoBAHMMM TA 1HIIUMHA 30-
HAJBHUMHU I'PYHTAMU, & €POJ0BAaHI IPYHTH B3araJil IoTPiOHO OIIHIOBATH
3 OIVISIy Ha BEJIMYE3HUM MacinTab BTpaT IyMycy 34 PaxXyHOK IIPOIIECIB
amuBy. Tax 110 HacTraB 4Yac BIJIIOBIZAJIBHO ITOCTABUTUCS IO 3aXHUCTY
E€KOJIOTIYHUX (PYHKINH Y1 He HANCYTTEBIIIIOT0 KOMIIOHEHTY IPYHTY —
HOr0o OpraHivyHol YaCTHHH.

KoHmponbHi 3anumaHHs1 i 3ae0aHHs

1. HasBiTh oCHOBHI mxepesia OpraHiuHUX pedoBuH y IpyHTi. 2. [Ilo Bam

BIZOMO PO YMHHHUKHU Ta YMOBH rymycoyTBopeHH:A? 3. fIxa poss Giotu y dop-

MyBaHHI opratiusoro goumy rpyarocdepu? 4. Y 4oMy MI0OIATa0Th 0COOIUBOC-

. Ti TpaHcdopMarlii 610reHHUX PEIITOK 1 POJIb y Hill OKpeMUX Pyl OpraHiamis?

5. Jlaiite 3arajpHy XapakTePUCTHKY OPTAHIYHOI dYacTHHHU IpyHTY. 6. Ak

BILUIMBAE ClIIBCHKOTOCIIONAPChKE BHKOPUCTAHHS IPYHTIB HA IX OPraHIYHY dac-

tuny? 7. OxapakrepusyiTe CyTo IyMycoBi pedoBuHU. 8. Y domy mossrae Bif-

MiHHICTH Misk rymidiramieo, rymidikcamieo i rymycoyrBopenusam? 9. Poa-

KpUWTe Cy4acHl IOIVIAOM HA TCyMYCOYTBOPEHHSI IIPHU PI3HUX THIAX IPYHTOrEHEe3y.

10. Onuite koOJIOIHO-XIMIUHY mpupony rymycy. 11. fxa rmacudiraiis rymycoBux pedo-

BUH sk gucrepcHux crucreM? 12. HassiTh 0c00MBOCTI IpyIIoBOro 1 )paKIliifHOrO CKJIATY

rymycy B pisHux rpyuTtax. 13. Oxapakrepusyiite OpraHidHy YacTHHY YOPHO3EMIB, JIICOBHX,

rajsoMopdHUX, 3ariaBHUX IpyHTIB. 14. HaBemiTh OCHOBHI IIOKA3HUKM T'yMYCOBOTO CTAHY

rpyuTiB. 15. OmuImmits 6anaHc rymycy Ta #oro pospaxyHok. 16. Omumrite exosoriuni dpyH-

KITii Ta arpoHOMIUHY poJib rymycy. 17. Axwmit BMicT rymycy B pisHHX IPDyHTax Ta HOTO IU-
HaMIKa B arpoleHo3ax”?



Pos3pin 4
XIMIYHUWU CKNAL 'PYHTY

[ pyHT, Ak HaCyTTeBiIe Gi0IITOreHHE TOPOIMKEHH KOCMOIIIAHEeTap-
HOT'O eK30reHe3y (IIPOJYKT TPUBAJIOL ITapUTETHO-KOPIIOPATHBHOI B3a€MO-
i1 6ioTH 3 JIiToCEPor0 B KOHKPETHNX YMOBAX KJIIMATY Ta pejbedy), Mae
CBIMi HEIIOBTOPHMI, €BOJIIOIINAHO BimnuridoBaHuii 6iocdhepor XIMI3M.
EsemenTHMI Ta 130TONHUM CKJIA] IPYHTY 1HGOPMYE IIPO HOro MiHEpaJIo-
TYHy yCIaaK0BaHICTh Bl JIITOT€HHOI MATPHII, 4 BOAHOYAC 1 PEYOBHUHHO-
0l0eHEepPTreTUYHY OPraHOIeHHY YHIKAJIBHICTH, €BOJIIOIINAHO BIIKOPUIOBA-
HY B I'PYHTOreHHOMY OloreopeakTopi mammmadgTHOl cdepu 3emitl He-
MMOBIPHO PO3MAITUMHK TA CTPOKATHMH IIpeicTaBHuKaMu Oilotu. ['osos-
HOMI0 OCOOJIMBICTIO XIMI3My IPYHTY, sIK 0locpepHOT0 yTBOPEHHS, € HeoJ-
MIHHA IPHUCYTHICTh OPTaHIYHUX PEUYOBUH, 4 B iX CKJIaal — TyMycy, CIIe-
mugIiYHOI, CyTO IPYHTOBOI, TpPYyIIH, 3B’sI3aHOI B IPYyHTI B OpraHO-
MIHepaJbHl CIOJyKH. I'paHMYHA HEIIOCTIMHICTh (IMHAMIYHICTD) XIMId-
HOT'0 CKJIaJy IIOETHYETHCS 3 X TepMOIUHAMIYHO-arpPeraTHBHOK CTa0LIb-
HICTIO, TAPAHTOBAHOI OIOTeHHO 1HIIIHOBAHUM JIOKAJIBHUM SHUKEHHSIM
Beenenchroi enTporrii Ha enunii 3 mamer Cousiunoi cuctemu. Tomy He
OUBHO, 110 Maca IpyHTy Ha 80 — 90 % (1 Oiiblire) cKIagaeThCcsa 3 MiHepa-
JILHUX PEUYOBUH, 3HIKYIOUNCH 10 10 % (1 MeHIIe) JIHUIle B OPraHOTeHHUX
(Topdy’sTHMX) IPYHTAX.

Enemenmuulti, CTAaTUCTUYHO yCEePETHEHUH, CKIa0 IPYHMY € OIHIEI
3 1oro 000B’I3KOBUX XapaKTepUCTUK, IIPHAATHAX I HOplBHIOBaHHH al
CKJIAJOM 1HINMUX TPUPOTHUX TiT. Tary XlMl‘fIHy CTATHKy BHUBYAE XiMis
J‘pyHmze (A€ Bo36yu1>}ca J1.C. OpsioB), Ha BliHy Bl eeoximil, AKa
BIZICTEIKYE MITPAIiHO-aKYMYJIATHBHY OBEIIHKY XIMIYHUX €JIEMEHTIB ¥
Tux camux IpyHrax, Jganmmadgrax (B.B. Iloamumos), 6iocdepl (mro
B.1. BepHajgchkuil BU3HAYHMB SK IIpegMeT 010reoxiMii, B HAIIOMY BHIIA/I-
Ky — Oloreoximii IPYHTOBOIO HOKpI/IBy)

Braskators, 1o meprmi xXimivHi aHasisu rpyHTy BukoHas . Axapn
(1786) 3a cTo pokiB 10 0POPMJIEHHS I'eHETHYHOIO0 IPYHTO3HABCTBA SK
CaMOCTIMHOI HAyKH, 3aCHOBHHK SKOI B CBOIX mparsax (1883 — 1899) Bixe
IIUPOKO BUKOPHCTOBYBAB JaHI Mpo BaoBME ckiaf y rpyuTrax N, PyOs,
K50, Nay,0, CaO, MgO, Fey03, Al;O5 Tomo. Ycepenuenmnit (% abo Mr/kr)
doHOBMI BMICT ejleMeHTa B JjiTocdepl Ta B IpyHTaxX 0.€. ®epcman Ha-
3BaB KJapkom (Ha yecTh amepukaHcbkoro reoxiMmika @Y. Knapka). 3a
ximiyaum crjaagom 1pyHTiB O.I1. Bumorpagos Bumiiaue 6ioceoximiuHi
nPOoBiHYLL, IK1 BIAPISHAIOTHLCS BIJ CYCIOHIX TEPHUTOPIN IMIIBHUIMEHUM (UK
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3aHMMKEHNM) BMICTOM OJHOI0 a00 KIJIBKOX MIKPOEJIEMEHTIB, III0 € THIIO-
BUM ABHIIEM 1 JJIg YKpaiHu.

Enemenmnuti cknao IPYHTY € KOMILJIEKTOM IIPUTAMAHHUX HOMy XiMmi-
YHUX eJIEMEeHTIB Ta IX KUIbKICHUMH Cl'IlBBl,I[HOI_HeHHHMI/I Horo cuowi-
MaMU € TePMIHU «XIMIYHUH CKJIa] IPYHTIB» 1 MEHIIT TOUHUN — «BAJIOBUHI
CKJIAJ IPYHTIB».

PYHT, PO3TEPTHUH ¥ IIOPOIIOK, SK 1 JIiTocd)epa CKJIA/Ia€ThCs Maiixe
HAIIOJOBUHY 3 KHMCHIO, OLJIBII K HA YBEPTH 13 cnmuuo (erMHIIO) TpO-
xu >10% CTaHOBJIATH pasom Al ta Fe, nerinbka BIICOTKIB —
Ca+ Mg+ Na+ K, a ma Bcl iHII eseMeHTH cymapHO npunamae < 1 %
(cepen HuX TaKl He06x1z[H1 pociauuam esementu, gk C, N, S, P, cramos-
JIATH JECATIL 1 COTI 9acTKH BifcoTka). Haltsickpasimmmmy npesicTaBHAKA-
MU OCTAHHIX € JBa eJIEeMEHTH, 010reHHO IPUBHECEH] B O10KOCHUM IPYHT 3
aTMOC(bepI/I 1 ICIIOHOBAHI TaM B MOT0 OPraHIvHIM YaCTHHI — KapOoH (8y-
aneuy) 1 HzmpoeeH (a3om) KLJIBKICTB AKUX 3pOCTa€ BHACIIIOK IPYyHTOTe-
Hesy BinmosimHo B 201 10 paslB Ix makonmuuenus B IPYHTI € TOTAJIbHUM
MICYMKOM DRI/ITTC,HIHJIBHOCTI oprauiamie, sixi Bwmimntyiors 3a O.I1. Bu-
HOrpaoBuM 18 % Ci0,3% N (8 PO3PAXYHKY Ha JHUBY pewoetu) He
3MIHIOIYHN 3araJibHOI iepapxii y BMICTI XIMIYHHUX €JIEMEHTIB, IPyHTOre-
HEe3 TAKOK HEOOMIHHO HAPOIIye KUILKICTL oKxcuzery (KUcH0) Ta 2iopoze-
HY (800H10) — KOHCTHUTYIIIMHNX €JIEMEHTIB BOAHU, 0e3 KOl II0sIBA Ta €BO-
JTIOITIST HA 3eMJTl OyIb-IKMX JKUTTEIIPOSBIB, a4 Pa30M 3 HUMHU U I'PYHTIB,
Oynmu 6 memoxkauBuMu. [logi0OHA KOpeKIlis BiAOyBaeThCs Ha TJIl 3arajb-
HOrO 3MEHIIIeHHSI BMICTY B Ipoaykrax rpyurorsopenus Al, Fe, K, Ca,
Mg. fAxmio moBepHYyTHCS T0 cucmeml amomis, Akl CTAHOBJIATH XIMIUHY
TEePIITOOCHOBY IPYHTY, TO BUSIBUTHCS, II0 BOHA YCIIATKOBYE IPUTAMAHHY
mitocdepl cTablIbHY MATPHUITIO, Maiiske IIOBHICTIO 3MOHTOBAHY 3 HE3YHC-
JIEHHUX aTOMIB KUCHIO Ta CUJILYII0, TIOCEPEl MACH SIKMX PO3IOPOIIeH]
1HIIN aTOMH, SIKl, 1HOIl KOHIIEHTPYIOUNCh, YTBOPIKTL Y IIEBHUX TOYKAX
(ByaJiax srylieHHs MaTepll — BepIIMHAX KPUCTAIYHUX IPATOK) I[LIIKOM
KOHKpeTHI (Y TOMY YHCJI1 ¥ 610JI0TIYHO AKTHUBHI) CITOJIYKH.

CepemHBOCTATUCTUYHUHM €JIeMEHTHHUN CKJIAJ IPYHTIB IJIS METPOBOI
TOBIIl € MAaJIOIH(OPMATUBHUM L0710 y4acTi OKPEMHUX eJIEMEHTIB y IIpO-
d)lnb(bopMonqu IIpoIfecax, OCKIJTbKM HE BPaXOBYE npO(bleLHm nudoe-
peHIriaIrii BMIicTy XIMIYHHMX €JIEMEHTIB, 0COOJIMBO IIOMITHOI B OpPTraHOTeH-
Hux (30imHenmx Si), eqoBiaJbHNX, KapOoHaTHuX (30aravenmux Ca), 3a-
COJIEHUX Ta BCIX 1HINUX T€HETUYHUX TOPHUIOHTAX.

OcCKiZTBKY B CBOi# OCHOBHIM Maci (OKPIM TyMycCy Ta 1HITUX OPTaHIIHUX
petIOBI/IH) TPYHT CKJIaJeHUN MiHepaJIbHUMH PEYOBHHAMU, TO I BaJIOBUU
XiMIYHHT HOTO CKJIaJ| IIEPEBAKHO BUSHAYAETBCH CKJIAZIOM Ta CITIBBITHO-
IIeHHAM MiHepaJIiB 3 PiSHUX 34 p03M1paM1/1 dpaxrriiit, OXomJIeHux IPyH-
TOTBOPEHHAM. Y BEJIUKUX PPAKIIAX ,HOMlHyIOTB KBapPII 1 IOJIKOBI IIITIATH,
a TOHICO,I[I/ICHepCHl d)pafcuu Hpe,I[CTaBJIeHl IIePEeBaKHO TIMHUCTHMA
AJTIOMOCHJTIKATAMY TIPY MIHIMAJIBHOMY BMICTI 1HINMUX MIHEpaJiB, YUM,
BJIACHE, ¥ TIOSCHIOETHCS TEPEBAKAHHS B XIMIYHOMY CKJaml rpyHTis O,
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Si, Al 3a smenmenoi kinerocri Fe, Ti, Ca, Mg, K, Na Tta mi"iMmywmy iH-
X eJIeMEeHTIB, IIPeJCTABJIeHUX JIUIe B MIKPOKLIbKOCTAX. HesBaskaio-
UM HA IIAPOKE BapliOBAHHA BMICTY OKPEMHUX XIMIYHUX €JIEMEHTIB HaBITh
B OJHOMY THIIl IPYHTY, BCe K HMOr0 IHTEPBAJIN € IILJIKOM UITKUMH. Tak,
BMICT S1 KOJIMBAE€ThCSI B Meskax 22— 44 % (3a macow), Al — 1 -8 %,
Fe — 0,5 - 6,0 %. Byruterp kapOoHATIB TPAILISETHCA JIKIIE B IPYHTAX 3
HeITpOMUBHUM BomuuM peskumom, Bmict C, N, P, S ticHo Kopestioe 3 BMi-
cToM rymycy, makcumymu Bmicty Al (14 %) 1 Fe (12 %) crrocrepiraorbes
y 4epBOHO3eMax, a Bogumwo (5,33 %) — y Kucaux Topd’ THUKAX.

Posmomis xiMiuHMX eJTeMeHTIB 10 OKpeMuX (PpakIisax € BKpa Hepis-
HOMIPHHM, HACJIIIYIOYN IX MiHepaJoriuynai pos6iskuocti. Tak, sbaraue-
HICTh YJIaMKOBUM KBapIIOM dpaxmii > 0,25 MM BogHOUYAC 3yMOBJIIOE 1
HaWBAIMAIA BMICT y HAX OKCHJly KPEMHIIO, ILIBUINEHHS yIacTl B TOHIIUX
paxriigx moJBLOBMX IIMHATIB Ta IHIMUX IepBUHHHUX (mepenycim Fe-
BMICHHUX) MIHEpaJiB CHOPUYMHIOE iX 30aradeHus cmoaykamu Fe, Al ta
meskux 1Hmux egeMenTis. Ille momiTHINIE BIIMBae HA XIMI3M (ppaKInii
pi3ka 3MiHA MIHEepPaJIOTIYHOI0 CKJIaIy B MUJIyBaTii pakiii, a e 0lIb-
e — B myJi. lle miarsepmxye 3aKOHOMIpHICTB, 110 BMicT Si0y Makcu-
MisyeTbcst y Mipy amenmreHHsa BMicty AlyOs 1 FegOs 1 He samumae cym-
HIBIB ¥ TOMY, III0 BAJIOBMH XIMIUHHUHN CKJIAJ] MATEPUHCHLKUX IIOPIT (a oT-
sKe, ¥ IPYHTIB) € PYHKITIEI0 iX TPaHyJOMETPUYHOro (B IIEPIIOOCHOBI —
MlHepanorlqnoro) CKJIALy.

[TpodinpHO-TpyHTOTEHHA MOAU@IKAINA XIMIYHOTO CKJIAIy € HANICK-
pasimor, Brepire momivernow B.B. JlokydaeBum, pucor, gxa Hagae MOMK-
JIUBICTh OMAHYBATHU Ti, CyTO I'PYHTOBI XIMIUHI ITIePETBOPEHHS, SIK1 BII0Y-
BaIOTBCA B MOHOTOHHO-OJHOPITHIM Ha cTapTi IIOPOAl B IpoIleci IPyHTO-
reuesy. i mimepasorivamii (a oTsKe, ¥ XIMIYHMI) KapKac 3aJIUIIAETHCS
CcTa0LIFHUM IIPH JePHOBOMY THUIIl IPYHTOTBOPEHHS, SKUH JIUIIe 30aravuye
MAaTEepPUHCHKY IIOPOAY OPTaHIYHHMHU PEYOBHHAMH, (DOPMYIOUM KJIACHY-
HUN T'yMyCOBO-aKyMyJIATUBHUN mHpodisb wvopHoseMmiB. Ipyntu 3 E—1
nudepeHIriaiero IPoQLIn BPakamoTb aJbTEPHATUBHICTIO XIMIYHOI'O
CKJIaJy TeHEeTHYHHX TOPU30HTIB — 301MHeHHS E-TOPU30HTY OKCHIAMU
Al 1 Fe ma Tm #ioro 3baravents SiOy, a B LI0OBIAJIBHIN YacTuHI Tpodi-
JII0 — 3BOpOTHA KapTuHa. [Ipore XiMivHMIA CKJIaN 3aMIIAETBCS 1HPOP-
MAaTUBHO HIMHUM JJIS T€HETHYHOI IHTepIperanii, SKmo Horo He IOIOB-
HEHO JTaHVWMH IHIMAX CIeMU(IYHUX aHAII3IB IPYHTOBOrO IIpoditio (rpa-
HYJIOMETPHUYHOTO, MIHEePAJIOTTYHOI0 TOIIID).

CrapToBl BIAMIHHOCTI y CKJIQ[l OKPEMUX I'PAHYJIOMETPHUYHUX QPpaK-
II# gyske YCKJIATHIOITh BUKOPUCTAHHSA Pe3yJIbTAaTIB BAJIOBOT0 XIMIYHOIO
aHAaJII3y IS OIIHKYU IeHeTUYHUX 3MIH Y IpodlIl IPYHTIB, C(DOPMOBAHUX
Ha OBOWIEHHMX a00 mapyBatux Binmkiaamax. Ilpm E — I mudepenmiarmii
mpodlJIo 3a BMICTOM MYy, CKa’KIMO B OHiH3OJIeHI/IX a00 JIeCMBOBAHUX
IPYHTAaX, IIOTOPH30HTHI BIJIMIHHOCTI Y BaJIOBOMY XIMIUHOMY crcnam MO-
SKYTh OyTH HACJIIIKOM JIHIIE OJHOTO MePePO3MOILIy 30araueHoro miBTo-
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PaoKCHIaMM MYJIY, IO caMO I10 co01 He Tae 3MOT'M pOOHUTH BUCHOBKIB IIPO
XapakTep XIMIYHHX 3MIH y MiHepaJbHUX KOMIIOHEHTAX T'€HEeTUUYHHUX T'O-
pu3oHTIB in situ. Hagi#iao mpo 11e 1HpOpMYIOTh JIKIle pPe3yJIbTaTH BaJIo-
BOTO XIMIYHOI'O aHAJI3y KOKHOI okpemol ¢paxrini. Yepes BHCOKY Bap-
TICTh Ta TPYIOMICTKICTH BHKOHAHHS TAKHX AHAJI31B BOHM OOMEKEHO
3aCTOCOBYIOTBCS JIMIIE V CIIEINAJIBHUX IIOTJIMOJIEHUX IOCTIIMKEeHHAX Ie-
He3y IPYHTY.

BasoBuii XiMIUHMI CKJIa[ MIHEPaJIbHOI YACTHHU IPYHTY 3a3BHYAN
BUPAKAIOTh Y BUIVIALL BIICOTKOBOTO BMICTY BUINUX OKCHIIB €JI€MEHTIB
(mepenycim maxpoesemenTiB — SiOg, AlyO3, FegOs, CaO, MgO, K50,
Nay0, P5;05, SO3). 3pyuHicTs Takoro cmoco0y MOJAHHS €JIeMEeHTHOTO
CKJIAAy IIOJIATAae B MOXKJIMBOCTI HEPEBIPKM IIPAaBUJILHOCTI aHAI3y BH-
3HAYeHHAM IX cyMH, sKa moBmHHA Habmskatucsa mo 100 % (3 momyctu-
MUM Bi,I[XI/IJIeHHHM B 1,5—-2% mpu 5 % TouHOCTI aHaJIisy) VYMmoBHICTE
o 110HO0T HepeBlpRI/I € OYEeBH/HOIO, OCKLJIBKM KOHKpeTH1 hopmMu CIIOJIIYK Y
IPYHTI € BKpa¥ pisHoMaHITHHMH. J[JI1g 3MIHHO BaJIeHTHHUX €JIEMEHTIB
(Fe, Mn, S, P) ix cdopma mocreMeHHO HIKOJIH He € BIJOMOIO, a IesdKl 3
HAa3BAHMUX OKCHU/IB B3araji He 3[aTHI iICHyBaTH B IPYHTaX. XIMIUHI ejie-
MEHTH MOYKYTbH IIepe0yBaTH B PI3HUX CTYIIEHSAX OKHMCHEHHS (He 3aBiKIn
BUINUX) 1 He 000B’A3K0BO y hOpMI KHUCHEBUX CITOJIyK. IIpwm mepebiry B orvre-
€HUX IPYHTAX BIJHOBJ/IIOBAJIBHUX IIPOIIECIB 3aJIi30 MOsKe OyTH IIpejicTaB-
JneHe #oro mucyiabdimom FeSy (Mapraswr, mpwur). Akmo mpegcraBuTu
pe3ysbpTaTh aHaliay mpury y Buriasaml oxcuaiB FeoOg 1 SO3, To ix cyma
Ooyme > 200 %. IlomamHsa eJleMEeHTHOIO CKJIaay IPYHTY B OKCHIAX 3ara-
JIOM CITOTBOPIOE PeasIbHy KapTUHY CIIBBIIHOIIEHDb MIK XIMIYHUMU eJjie-
meHTamu. JJ1a mepepaxyHKy pea3ysIbTaTiB BaJIOBOTO XIMIYHOIO CKJIAIY Y
BIJICOTKOBUI BMICT €JIEMEHTIB 3aCTOCOBYIOTH IIPOIIEAYPY II€PEeMHOMKEH-
HA BIACOTKIB OKCHIIB HA BIANOBITHMN Koe(IINEHT (YacTKy BLI JLJI€HHS
ATOMHOI MacH IIOTPIOHOI0 eJIeMeHTa HA MOJIEKYJIAPHY MACY BiIIIOBIIHO-
T'0 OKCHIY).

OcklnbKy XIMIUHI peakmil 3OIMCHIOITHCI, XO04 1 MAacow, aje
000B’I3K0OBO B II€BHIH IIPOIIOPILL ATOMIB, 10HIB, MOJIEH, 1Ie HAKIagae IIeB-
H1 0OMeKeHHs Ha BUKOPHUCTAHHS Pe3yJIbTaTiB aHAJI3y Y BaroBux (Maco-
BuX) BimcoTkax. Tak, mpu Bmicti Al 5 % 1 Fe 2,5 % cmiBBIIHONIIEHHS M1
HHMU CTAHOBUTHME 2, TOIl AK peaJibHe CIIBBIIHOIIEHHS MK IX aToma-
Mu mopiBHE 4,75. 3a3BMUail KiJIBKICTh AJIIOMIHIIO B IPYHTAX 34 MACOIO
IEepeBUIIye BMICT 3aJIi3a BABIUI-BTPHYl, a 34 KLJIbKICTIO ATOMIB — Y YO-
TUPH-ITATH pasiB. Bmict Ca 3a mMacoo Moke mepeBHILyBaTh BMICT Mg
BJIBIYl, a 34 KLUJILKICTIO aTOMIB IX plBEHb BI/IpiBHIOGTbCH a IHKOJIM MATHIA
HABITh IIepeBa’kae. ¥ 3B'A3Ky 3 IUM IIpH 3,u11/10HeHH1 IPYHTOBO-
010reoXiIMIYHOr0 MOHITOPHUHTY (MIrpariis, aKyMyJIsaIisa XIMIYHUX eJIeMeH-
TIB TOILO) Pe3yJIbTATH BU3HAUYEHHS €JI€MEHTHOr0 CKJIAILY BUPaKAIOTE Y
moun/Kr. [lomo pospaxyHmB HOPM BHECEHHS XIMIYHHX MEJIIOPAHTIB I
BAITHYBAHHS YM TiIICYBAHHS IPYHTIB, TO IX KUJIBKICTH IIOZAIOTH y T/Ta, a
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mis noxkusaux eixementis (N, P, K) — B 1/ra cemirpu, cymepdocdary,
amodpocy TOII0), X0Ua IIePIITO0CHOBOI0 TAKUX PO3PAXYHKIB €, 0€3YMOBHO,
MOJIBbHI (€KBIBAJIEHTHI) CIIiBBLIHOIIIEHHS, YaCTO IIepepaxoBaHi Ha 0eary-
MycHU, be3axapOoHATHUH, IpokapeHuit rpyuTt. OcTaHHIi c10cid BKJIIO-
vyae BOAHOYAC 1 JBA MHOMNEPENHIX, € HAUOLIbIN MPUAHATHUM IS IOPIB-
HSHHS BAJIOBOTO CKJIAJY T'YMYCOBO-aKyYMYJIITUBHHX 1 MiHEpPaJIbHUX TO-
PH30HTIB IPYHTY, a Ie OlIblne — (paxiii Mysay, 3darayeHoi opraHid-
HUMHJ pPEeYOBMHAMH Ta MIIHO3B sa3aHuMu (opmamu Bomu. Ilpm mpomy
HAUTOYHIIIE YSIBJIEHHS PO MPOQIIbHUN ITePepOo3IIoIiJl TOTO UM 1HIIIOI0
eJieMeHTa Jal0Th IMOPIBHAHHSA IX 3allaciB y MEeBHUX MIapax 3 ypaxyBaH-
HAM 00'€MHOI Macu (H_IIJIBHOCTI rpyHTy) Oco6sinBo epeKTUBHHUM IIeH
croci6 IONAaHHS Pe3ysIbTaTiB aHAI3y BaJoOBOIO CKJIaJdy IPYHTY CTae 3a
HASBHOCTI PI3KMX ITOTOPU3OHTHUX BIIMIHHOCTEH y 00’eMHIN maci (cka-
SKIMO, OTOP(POBAHMX Ta MIHEPAJLHMX OLJIEEHWX Tropua3oHTIB). Ilpu pos-
paxyHKax 3allaciB ToOro um iHIIOro ejleMeHTa iioro BmicT (% abo r/m3)
BUPAKAIOTh Ha CyXUi (a He IPOoKaApPEeHUI) IPYHT.

Enementaunit ckirag IpyHTIB MIMPOKO BUKOPHUCTOBYIOTEH IIPU PO3PAXYH-
KaxX CIIBBIIHOIIEHHS MOJIBbHHMX BeauduHM Takmx map, ak C: H, C:
C: 0, SiOg: Al50s3, 1 Si0Og: FegOs, Si0y: RyO5 (BMiCT eJIeMeHTIB JUIATH
Ha iX aTOMHY MAacy).

Artomui cmissiguomenda C: H, C: O, C: N Bka3yoTh Ha KIJILKICTD
aromiB C, mo mpunagaioTs Ha omuH atoM H, O, N. Bumi moxasuuxn
IpY IEOMY IHIUKYIOTh OUIBIILY POJIb y MOOYI0Bl OPraHIYHOI YaCTUHU
aTOMIB BYTIJIEITIO. Hponopum C: H iadopmye PO THII OyzmoBu ByrJIele-
BOTO CKeJieTa TYMIHOBHUX KHCJO0T (il 3poCTaHHS M1aTHOCTYE HOTO YCKJIA-
meund), C:N xapakrepusye piBeHb 30arayeHoOCTI T'ymMmycy a30TOM, a
C : O — cTymiHb OKMCHEHHS T'YMYCOBHX peuoBHH. Bemmunaa SiOg: RyOg
B MYJIMCTI# (ppakiiii iH(pOopMye IIpo THUII KOPU BUBITPIOBAHHSA (AJITHA —
< 2,5, ciamitaa — > 2,5). CmiBeigHomenusa Si0s: AlyOs vy kaomiHITY 1
MYCKOBITY JIOPIBHIOE 2, a y MIHEPAJIIB MOHTMOPUJIOHITOBOI Tpyiu — 4.

TenmeHITiI0 BTpaT 400 HAKOIIMYEHHS JIYKHUX Ta JIYKHO3EMEeJIbHUX
eJeMeHTIB OIiHITh, 3a cmiBeigHomenusM (NagO + Ky0)/Al,05 1
(CaO + Mg0)/Al;03, a emoBiaIbHO-AKYMYJIATABHI TEHIEHIN] BHU3HA-
YaloTh 34 eJII0BIaJbHO- AKyMyJIATHBHIM Roe(bluleHTOM A.A. Poge:
EAg = R{Sy/RyS1, ne Ry 1 Ry — BMicT eslemeHTa BIIIIOBITHO B TOPU3OHTL
Ta mopoxi, S;1 Sy — BMicT HeMirpyrouoro 1mo mpodgiao ceimka (SiOy) B
TOPHM30HTI Ta nopoai. dopma mofaHHI BMICTY (oxmc um eneMeHT) TyT He
Mae 3HAYEHHs, OCKIJIBKH BIAIIOBITHI MEePEPaXyHKN BXOIATH 1 Y YKMCEJIb-
HUEK, 1 Y 3HAMEHHUK.

[Tpu mocmimkeHH]l eK0JI0T0-010re0XIMIYHUX 3aKOHOMIPHOCTEH IPYHTO-
reHe3dy B KOHKPETHIN JIaHAIIA(THO-010KIIMATHYHIN 06CTaHOBLu Ie
IPYHTOTBOPHUH MAKPONPOUEC TPEJICTABICHO PO3MAITOI0 IaMoi0 MIKPO-
npouecia Ta CyTo XIMIYHHUX, O10XIMIYHHX PeakIliil, eJleMeHTHUH CKJIaJL
IPYHTY Maiiske BTpadae cBoio iHdgopmaTuBHicTh. Ha choromwi e He ic-
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Hy€ CTPYHKOI Kjacu@iraifi 1ux go0pe BiJOMHUX IIPOIECIB: TillepreHe3
MiHepaJIiB (raposri3, po3UYMHEHHS, OKMCHEHHS, BIJHOBJICHHS); MiHepa-
maamﬂ Ta TyMiQiKaIlisg OpTraHOTEHHUX PEYOBUH; 0Ca/[0yTBOPEHH; Mir-
paum PEYOBHH 3 iX IIepeHeCceHHAM Yepe3 Mexy IPYHT — JOBKLILIA (Boa,
IIOBITPSA, IOPOA), Y TOMY YHCJIl €JIIOBIIOBAHHS, LJIIOBIIOBAHHS, JIECHBAK;
OTJIE€HHS, OIiJI30JIIOBAHHSA Ta IIOXIOHI [0 HUX WLNICHI NIPOLIECH, IIpel-
cTaBJIeHl baraTbMa ©acmKo8UMU PEAKIIISAMH 1 IIpoliecaMu. IX po3yMIHHS
CIINpAaeThCA BiKe He Ha eJIeMeHTHHUU CKJIa[ IPYHTY, a Ha 11 MOJIERyJIap-
HUM (PEUYOBHMHHUM CKJI4J]), OCKUIBKM B KOHKPETHHX PEakIlsax 0epyThb
y4acTh HE aTOMH, a 10HU Ta MOJIEKYJIH, Ha BJIACTUBOCTAX AKUX 1 IPYHTY-
€ThCS peaJsibHAa XIMisa IPyHTIB. Ha#OlIbIl CYTTEBOI0 PHUCOI0 OYyIb-sIKOTO
IPYHTY B TAKWX BUIIAJAKAX BUSABJISETBCSI MOro 6a2amogasmicmb, KON
MOJIEKYJIH OJHOI'0 THILy MOKYTh BXOIHTH B pl3Hl pa3u, a OT:Ke, CTYIIIHb
iX y4acrl B XIMIYHUX peakIiax Oymae HeomuHaxoBuMm. Haramaemo, 1o ¢gha-
3010 BBAYKAIOTH KOMILIEKT TOMOT€HHHUX YACTOYOK MeTepPOTeHHOI CUCTEMMH,
HagUIeHUX (He3aJIesKHO Bl MacH) OOHAKOBHMHU CKJIAIOM 1 TEPMOIMHA-
MIYHHMHA BJIACTUBOCTSMHU Ta BIAMEKOBAHUX Bl 1HIINX YACTHH CUCTEMHU
JIeAKOI0 BUIMMOIO IIOBEPXHEI po3mury. Buxomsuwm came 3 IIbOro, IPYHT
HA3WBaWTh OaratodasHoo crucremow. [Ipu 1IbOMY BUIA€THCS HEKOPEKT-
HUM 3BHYHE [JIs I'PYHTO3HABI[B YSBJIEHHS IIPO HBOTO K TpUdasHy
(TBepma, piaka, razomoioHa) um yorupudasuy (+ opranizosana Oloda-
3a) CHCTEMY, OCKLILKK TEePMiH «pas3a» Mae CyBope XIMIYHE Ta TePMOIH-
HaMiyHe TJIyMadYeHHs, SKOr0 IOTPIOHO MOAep:KyBaTH. 3arajibHa KljIb-
KicTh a3 y IpyHTI (30BHIIIHIMU IIOJIAMH OJIS SIKOIO € IpaBITAIMHE Ta
reoOMAarHiTHE II0JIA 3eMJI) MOoke OyTH CKIJIbKM 3aBTOSHO BeJIHKO (ixX
HOBHOIO IIepesiky Imoxu Hemae). J[obpe Bimomo, IO OOHAKOBI 34 CKJIA-
JIoM, ajie pisHl 3a CTPYKTYPOI KOMIIOHEHTH YTBOPIOIOTH pisHl dasu
(CaCO3 — wambiur 1 aparownit). Tumoro 6aratodasuum € IpyHmosul
PO34UH, TIPAKTUYHO KOKEH XIMIYHUM eJIeMEHT SIKOT'0 BXOIUTD 10 CKJIALY
KIJTbKOX PEYOBUH 1 BUSBJISIETHCS OJHOYACHO B Pi3HHX (pasax, K 1 cama
BOJA — BOIHOYAC PIOKA, Haponom6Ha a to i TBepaa. Te came ciin cka-
3aTy 1 PO IpyHmose nogimps. Y cucremi «meepoi ¢ha3u peasibHo20
IDYHMY — IPYHMOBUL PO3UUH) plBHOBaI‘a Maiiske HIKOJIM He BCTAHOB-
soerbest. Koswes (MOIMBO, B CHIIYPL, & TO # INe paHille) HAOIU3UB-
IIUCH 10 Hel, IPYHT IIOCTIAHO 3MIHIOBABCS BHaCJIlZ[OR 3MIHH TeMIIepary-
P¥, BUNIAPOBYBAHH, TpaBITAIIAHOrO MepPeMIIeHHs BOAM, OOMIHY pedo-
BUHAMHU MIK IPYHTOM Ta pusocdepamMu pocauH, MIKpPOOHO-depMeHTAa-
THBHOI J1SJIBHOCTI TOIIIO.

Dopmu CRONYK XiMIUHUX esteMmeHmi6é BU3HAYAITh OCHOBHI BJjac-
THBOCTI I'PYHTIB, IIEPEIYCIM IOCTYIHICTD POCIMHAM IIOKUBHUX PEYOBHH,
SKl IIepecyBalOThCSA II0 TPOMIYHOMY JIAHIIIOTY IDYHIM — POCJAUHA — MEQ-
PUHA — JIIOOUHA.

Kucenv € omHUM 3 HAMWIOIIMPEHININX €JeMEHTIB IpyHTy (OJIHM3BbKO
50 % 3a macomw). BiH BXOOWUTH 0 CKJIAAY BOIM, OKCHIIB, TlIPOKCHIIB,
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MePBUHHUX 1 BTOPUHHUX MIHEPAJiB, OPraHIYHUX CIIOJYK Ta 0araThbox
IHITIUX TPUPOTHUX PEUYOBUH. Y HIKAJIbHE 3HAYEHHS JJIsT POCJIHUH, TBAPUH
1 MIKPOOPTaHI3MIiB Mae BMICT Y 'PYHTOBOMY IIOBITP1 BIJIBHOTO KHCHIO.

Cuniyiti (xkpemHii) 1 #ioro cooyyku (flepeayciM KBapil 1 MEHIITOH0 Mi-
POI0 IIEPBUHHI Ta BTOPHUHHI CHJIIKATH T4 AJIOMOCHJIIKATH) BHUKOHYIOTH
KOHCTHUTYIIHHY POJIb, CTBOPIOIOYM JIITONEHHHUM «CKejie™ IpyHTY (fioro
mirtomarputipo). ITpodiabuuit poano,uiﬂ CHJIIIIIIO € JIarHOCTUYHOIO O3HAa-
KO0 0araTb0X IPYHTOBHUX IIPOLECIB Ta BJIACTUBOCTEH IPYHTY (JIMIKICTS,
HaOyXaHHs, EMHICTb KaTIOHHOr0 00MiHy Torrmo). Ha#biabm mommpeHon
dopmoro cumirtiro B rpyHTax € #ioro okcua Si0g — XIMIYHO 1HEPTHA Pedo-
BUHA, IIPEeJCTAaBJIeHa PISHUMHU 32 OKPHUCTAI30BAHICTIO 1 TLAPATOBAHICTIO
dopmamu. OxpiMm myske cridikoro kBapily (y pakirii micky #Horo BMICT
moke gocaratu 90 — 98 %), BiIbHA KpeM'SHKA TPAILILEThCA TAKOXK Y
6iorernomy omat (SiOq-nHy0), diTosmiTax Ta IHIIKUX CITOIYKAX, K1 CBII-
JaTh mpo Te, o Si0y YaCTKOBO MEPEXOIUTh Y IPYHTOBHUI PO3YMH, a OT-
sKe, ¥ 3JaTHUN BUMMBATHCS 3a Mesxkl mpodiao. XimiaMm Baaemomii SiOg 3
BOZIOI Ta PO3YHMHHI GOPMHU /1imo2erH020 CUiYil0 BUBYEH] He0CTATHBO,
X04Ya 37IaTHICTh CHJIIIIEBUX KHUCJIOT 0 yTBOPEHH: MOJIIMEPHUX (opM Ta
KOJIOITHUX PO3YHNHIB € OYEBHUIHOI 1 3arajloM AHAJIOTITYHOK Ol02eHHOMY
gyeneyio. Hampuriianm, BUCOKMI BMICT Si B 3J1aKaX Ta XBOIIAX BOYEBHIL
1HOUKYe OlOTeHHICTh IHOTO HAMBAKJIMBIIIOTO, €KOHEUTPAJIbHOTO [IJIs
OloTu estemeHTa, 0€3 STKOTO TAJIbMYEThCS PO3BUTOK JKUBUX OPTAHI3MIB —
FOro PyXOMI CIOJYKH HOCTIHO KOHTPOJIIOIOTE IUHAMIKY PYXOMEX CIIO-
TyK Al, Mg, P, momitHo BITMBaoOTh Ha auHamiky Fe, Mn Ta iHImmx
3MIHHO-BaJIEHTHUX €JIEMEHTIB, PETyJIIThL 0I0TeOXIMIUHI ITOTOKU BAMK-
KHAX MeTaJIiB, MOCUJIIOIOTh IMYHITET POCJIMH Ta iX €BOJIIOITIMHO 3aaHUH
CIIPOTHUB HECIPUSTINBUM IPYHTOBO-€KOJOTIYHHUM yMoBaMm. ¥ epaJiit-
HUX I'pyHTaX TpommkiB ymicT SiOg SHUKYEThCA HHUKUYE BiJ XapaKTepHUX
Ui TauHuCTHX IpyHTIB 40 — 70 %, BHACIIIOK Yoro OloreHHUE Si TyT
crae Je@IIIuTHUM.

Anwominil 1I0CiImae cepeld XIMIYHUX €JIEMEHTIB I'PYHTY TpPeTe MICIIe,
BXOJAYH IIEPEBAKHO [0 CKJIAAY IIOJILOBUX IIMIIATIB 1 MVIMHUCTUX MIHepa-
miB. He BUKJIIOUaeThCA IMPUCYTHICTh Y IPYHTAX BLIBHOTO TNIMHO3EMY (,ui-
acrop, 6emir, rigpapruair). Hesmauna gactuaa Al mosxe nepe6yBaTH 1
cepes; 0OMIHHO yBIOpaHUX KaTiOHIB. PyiiHaIlls IepBUHHNX 1 BIOPUHHKX
MIHEepaJiB CYIPOBOIUTHCA BHUBLILHEHHSIM TLAPOKCUIY AJIFOMIHIIO, SKUM
Yyepes CBOI MAJIOPYXOMICTh, SIK IIPABUJIO, 3AJIMINAETHCSI Ha MICI YyTBO-
PEeHHS — YaCTKOBO y BHIVISII TAPO30JI0, AKHUHI I Yac JIYKHOI peakiil
IIOBHICTIO BUIagae B ocan. ¥ kucaomy cepemosuiml (pH < 5) Bim crae py-

XOMHM 1 3yMOBJIIOE TI0ABY y IpyHTOoBoMy posumui Al(OH)j i AIOH?*,

SIKl BUSABJIATH (PITOTOKCHYHICTD (XO0Y € MPUHITUIIOBO ¥ aIoMOMiIbHI
POCIMHU — YaWHUU Ky, KYKypPyJA3a — BUXIA 3 (pepaiTHUX JIAH/I-
madoris). Bomoposunanmii 1 kostoimHmii rimpokens Al yTBopioe 3 rymyco-
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BHMHU PEUYOBHHAMU OPTaHO-MIHEPAJbHI KOMILIEKCH, 3IaTHI IIepeMiIlLy-
BaTucsa 1o mpodiso rpyuTty. Basosuit Bmict Al;O3 B rpyHTax KoJIMBa-
etbest B 1 — 2 % no 15— 20, a y depaiTHUX IPyHTAX TPOIIIKIB 1 OOKCH-
Tax nepesunrye 40 %.

3anizo ((bepyM) BHCTYIIA€ TOJIOBHUM €JIEMEHTOM MATHETUTY, TeMaTH-
Ty, I‘JIayROHlTy, POroBOl OOMAHKH, IIIPOKCEHIB, 610TI/ITy, XJIOPHUTY Ta 1H-
XX MIHEPAJIB, Y TOMY YHCJI1 aMopdeHx (retur, rigporerwur, JII/IMOHIT) 1
rmmaucTHX. JloBemeHo Takok HAsIBHICTD 3aJ1i3a B yBiOpaHOMY CTaHl Ta y
Burgal OMC, sgaTHUX IIepeMINLyBaTHCSA II0 IIPO(ILI0n IPYyHTY, Bimirpa-
1047 0COOJIUBY POJIb y TIPOIeCax IPyHTOTeHesYy. HpI/I BHYTPIIIHBOIPYHTO-
BoMy rinepreresi Fe-BMicHUX MiHepaJIiB y IpyHTI 3 "SIBJISIETBCS T1IPOKCH/T
3aimsa, go0pe pO3UMHHUEA y aOyske Kumceaumx IpyHTax (pH < 3):
Fe(OH)5 + 3HCI — FeCls+ 3H0; Fe(OH)y+ HySO4 — FeSO,4+ 2H50.
IIpu pH > 3 po3umHHICTL TIAPOKCUIY 3aJIi3a I1ajae, a HA HeUTpaIbHUX
IPYHTAX POCJIUHU MOKYTh BLIUYBATH HABITH Je(IIIUT I[HOTO BAKJIMBOIO
0lOreHHOro ejieMeHTa (30BHi Ile BUSBJISAETHCH K XJIOPO3 — HOOLTIHHS
nucrsa). Bimomi LmTpaTHl TApTPATHI Ta 1HII KOMILIEKCHI CIIOJIYKH 3aJIi-
3a (y TOMy YHCIII 1 3 TYMYCOBUMM KI/ICJIOTaMI/I)

Y anHaepoOHMX yMOBaxX PO3UMHHICTH 3ajli3a 3pocTae, IImo CyIIpo-
BOJIWUTLCA  HAKOIMMYEHHAM vy  3a00J0YeHHWX TIPyHTAaX  BIBIAHITY
Fes(POy)9-8H50 1 siposutry KFes(S04)2(OH)g. HasiBHICTE y IpyHTaX Ta-
KUX PIZHOMAHITHHX CIIOJIYK 3aJil3a PoOMTHh HENOLIJIBHAM BU3HAYEHHS
okpemux 3 HuX. CyTTeBy reHeTHMYHY Ta JIAarHOCTHYHY 1H(OpMAIIio gae
BU3HAYEHHS CUJLKQMHUX 1 HECUJIIKAMHUX TPYH 3aJI3UCTUX CIIOJIYK.
C.B. 3oHH BuAlIse cepell HECHIIKATHUX POPM 3aJI13a OKPHUCTAJII30BAaH] 1
aMopdHl 3 IIOJAJBIINM IIOJLJIOM OKPUCMAJI306AHUX HA CUJIBHO- 1
cnabkookpucmasiizosani opmu. AMOP(HI CIIOJIYKN 3aj1i3a IIOHLIAITH
Ha 3B’s13aHI 1 He3B's13aHl 3 rymycoMm gopmu. Take rpymyBaHHS € YMOB-
HUM, ajie 3PYYHUM [JIsI €KOJIOrO-TeHEeTHYHOI XapaKTepPUCTUKN IPYHTIB.
Tak, 3a CHOIBBISHOIIEHHSAM CHJIIKATHOIO Ta HECHJIIKATHOIO 3aJ1i3a
C.B. Boun momisnus IPYyHTH Ha depamitHi, (bepcianiTHi ciamitai. ¥
TpaHchopMaLii CIoTyK 3aJtiza 0epyTb y4acTh Taki Impouecy i peam.m
1) BUBITPIOBAHHS NEPBHHHUX MIHEpasIiB 1 MiHepamidauis Fe-smicaux
OPTraHIYHHUX CIIOJYK; 2) OKMCHEHHS-BITHOBJIEHHS; 3) KOMILJIEKCOYTBO-
peHHs; 4) agcopOirisg; 5) yTBOPEeHHA HEPOSUMHHHUX CIOJNYK. 3arajJbHUMA
BMmicT y IpyHTax FeoOs KoJMBaeThCcss B JysKe IMUPOKUX MesKax, %: Bl
0,5 — 1,0 B kBapIieBoO-HIIAHUX I'PyHTaX 1 3 — 5 B yopHo3emax 10 8 — 10 B
IpyHTax Ha eoBli depomaruesianpuux mopig 1 20 — 50 y depamiTHIX
IPYHTAX 1 JIATEPUTAX TPOIIIKIB.

Kanbwuili e cyTo 'pyHTOreHHUM, OysKe MOTPIOHMM pPOCIMHAM 1 TBapU-
HaM ejeMeHTOM. BiH cTabliidye KHCIOTHO-JIYKHUM PEKUM OPTraHI3MIB,
BOJTHOYAC € KJIACMYHUM eJIEMEeHTOM cTapiHHsa. KaJbIiit Ta 1oro crosykn
BU3HAYAITH (PI3WYHI, (PISUKO-XIMIUHI 1 OIOJIOrYHI BJIACTHBOCTI IPYHTY
(«CcTOpPOK I'PYHTOBOL POOIOUOCTI»). Y IPYHTI KAJBIINA MICTUTLCI B IJIH-
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HHCTHX MiHepaJiaxX, mepedyBae B 0OMIHHO-yBIOpaHOMY cTadl, y ¢opmi
HPOCTHX COJIEHM, BXOAUTD 0 CKJIAIy I'ymMycy 1 pocauuuux pemTok. Cepes
OOMIHHHMX KaTiOHIB y OLIBIIOCTI I'PYHTIB BiH mocimae mepire micie. Oc-
HOBHHUM J[3KEPeIOM PYyXOMOT'0 KaJIbITI0 BUCTYIIAlOTh KapboHatu — Ca-
COs. Bumict CaO B 6e3xapOOHATHUX CYIJIMHHCTHUX IPYHTAX CTAHOBHUTH
1 -3 % 1 BU3HAYAETHCS I'OJIOBHHM YHMHOM IIPUCYTHICTIO TVIMHMCTHX Mi-
HepaJIlB TOHKOIUCIIEPCHUX (PPAKIINA, a TAKOMK I'YMyCOM 1 (PITOpEeIITKAMH,
SIKl 3YMOBJIIOIOTH TeH)IeHL[iIO 0 OlOreHHOro 30aravyeHHsa KaJibllieM pH-
HOBEPXHEBOI OpraHo- MIHepaJbHOI YaCTUHU npodnmo Opuak ¥oro Imiju-
BHILEHUH BMICT MOKe OyTH yCIaIKOBAHMM TaKOXK BIJT yJIaMRlB Kapbo-
HaTHHUX 1opix 1 nmepBuHHUX Ca-BMICHUX MIHEpAJIiB, MIPUCYTHIX y BeJIHU-
KnX (PPaKIisax, a B IPYHTAX CyXOCTEIOBOI Ta apHIHOI 30H 3yMOBJIEHUM
IPYHTOTE€HHUM HAKOIWYEHHSM BTOPMHHOIO KaJILIIUTY a6o rimcy. Barato
Ca HakomW4yeThbCcsT B I'PYHTI TIIPOT€HHUM IILISXOM (3 BAIHAKOBAMU Ta
TiICOBUMHY HOBOYTBOpPEeHHAMMU). KapOoHaT KaJIbIfo v IPYHTI IIi)1 BILILBOM
BYTJIEKHCJIOTH TepexomuTh y posumuHmit cran: CaCOsz+ COg+ Hy0 =
= Ca(HCOgs)s. Pociimum 3assuuail He BIAYYBAIOTHL HeCTAUl KAJIBINI0 Ha
O1TBITIOCT] I'PYHTIB, IIpoTe BHeceHHs Ca-BMICHUX CIIOJIYK (rimcy, BamHa) €
KJIACHYHUM ITPUHMOMOM IX XIMIYHOI MeJIIopaliii — MOJIIIIIIeHH arpoHo-
MIYHUX BJIACTUBOCTEH IPYHTY.

Maeniii 3a BMICTOM y I'pyHTaxX CTOITh 0m3bKo 1m0 Ca, BUKOHyHOUH y
POCIMHAX BaKJINBY (Pi310JIOTIYHY POJIb, IIEPemyCciM y CKJIaIl XJI0PogLiLy.
VY rpyHTI BiH € B TVIMHUCTUX MiHepaJsax, y BeJIUKUX (PPaKIIX IIPeacTaB-
JIEHUH yJIaMKaMHA JOJIOMITY, OJIIBIHY, POrOBMX OOMAHOK, IIIPOKCEHIB, a B
3aCOJIEHUX I'PYHTAX — XJIOPUIAMU Ta CyJIbaTaMu.

Kaniii micTuThbea B IpyHTaxX HaMdJacTillie B TVIMHUCTHX MIHepaIax
TOHKOIMCIIEPCHUX (PPAKIIIM, IIepeayCciM y TApOoCcIioaax, a TAKOMK Y CKJIA-
Il MEePBUHHUX MIHEepasiB BeJHuKol (gpakririi (010TUT, MYyCKOBIT, KaJil€Bl
IIOJILOBI IIaTH). BuoiisaoTs Takl #oro opMu: HedocmynHuli POCAUHAM
rkaunit (y CKJIaml KPUCTAIYHUX PEIITOK 1 d)iRCOBaHI/Iﬁ — MUK IIapaMu
TJIMHHUCTUX MIHEPAJIiB); YMOBHO ()ocmym-tuu (y cknaml MIKpoOHOI ILIas-
MI/I) docmynnuli (KaTioHO-OOMIHHUM 1 BOZ[OpO:S‘II/IHHI/II/I) Baraysom ka-
JIAHUA pesRuM IPYHTIB XapaKTepU3ylTh Yepes3 KaJIil: BOSOPO3IMHHIH
(10 — 25 % Big obmimHOro0), oomiumHUN (5 — 25 % BiI KHCIOTOPOIUNHHO-
r0), pyxomuii (BOJOPO3UMHHUMN + OOMIHHUM), HEOOMIHHUI TiIpoJii3oBa-
HUH, KUCJOTOPO3UYMHHUM (00e¢qHye BCl momepedHl (pOpMI, CTAHOBJISIYHN
2 — 15 % Big BAJIOBOTO, BMICT SIKOTO Y BAKKUX IPYHTAX IIEPEBHUIIyE 2 %,
aB HlI_U;aHI/IX 1 Topd’IHHX € MlHlMaJIBHI/IM) 1 HeOOMIHHUHI (plSHI/ILLH MIK
BaJIOBUM 1 RI/ICJIOTopoe,qI/IHHI/IM) Yei m dopmu nI/IHaMmHO MIK CO0O0I0
HOB’s13aH1 (IIPU CIIOKMBAHHI POCIMHAME OOMIHHOIO KAaJII0 MOro 3amacu
MHOMOBHIOIOTHCS 3 HeOOMIHHUX (popM). € KJIACHYHI HPUKIATH TeIIUTY
JIOCTYITHOT'O POCJAMHAM KaJIl0 Ha IMINaHuX, TOpd sSTHUX, BHCOKOKApPOO-
HaTHHX IpyHTax. Kasmii, Ha Bigminy Big Ca, € eJIeMeHTOM MOJIOIOCTI 3
SCKPaBOI (PITO(QIIBHICTIO 1 JaJeKO He HOCIIKeHuMU (Pi310010XIMIUHI-
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mu pyurimigamu. JlocteMeHHO BIIOMO, 10 BiH He YTBOPIOE OPraHIYHUX
CITOJIYK, OJTHAK PEryJIioe 00BOJHEHICTh ITUTOIIa3MHU, Oepe y4acTh ¥ BYT-
JIEBOJHEBOMY OOMIiHI, BXOJHUTDH [0 CKJIaJly IOHAJ, COPOKA Rod)epMeHTlB
Hajae 3apsny KJITUHHUM MeMOpaHaM, MiJBHUIILYE Kapo- 1 XOJIOTOCTIH-
KICTb POCJIMH, IPOTHUIIE iX BUJIATAHHIO TA TPUOKOBUM 3aXBOPIOBAHHSM, €
mapuretHuM yuacHukoM K — Na-HacociB y pocianHax.

Hampzu HAJXOAUTh Y IPYHTH B OCHOBHOMY 3 Na-BMicHUX TTOJTBOBUX
mmaTis. Moro BasoBmil BMicT mopiBaE 1—3 % NasO, mocarawouwm
5—6 % y Besuknx Qpakiigax ta sHmKywunch 10 0,56 — 1,0 % y mymmi. ¥
sacoseHux rpyHTax Na moske epeOyBaTu B 0OMiHHOMY cTaHi abo y BU-
TJIAl XJIOPHUAIB 1 cysibdaTtiB. Moro HaUIUIIIOK TYT CIIPUYNHIOE TPAHUYIHE
HOTIPIIEHHS arpodisudYHUX Ta (PISHKO-XIMIYHHX BJIACTHBOCTEH IPYHTIB,
mepeyciM COJIOHINB 3 iX JIyskHoo peakinen. Di3100rYyHA POJIL HATPIIO,
K 1 KaJIio, € HeJOoCTATHbO BHBYEHO. 3p03yMijIo, 110 HA JAPYromy IIo-
Bepcl TPO(IYHOI IIpaMigy B TEIJIOKPOBHHMX opraHiamax Na Bimirpae
POJIb YVHIKAJIBHOIO KOMIIOHEHTa (P1310JIOrIYHOr0 PO3YMHY KPOBI, CKJIAJ,
SIKOT'0 B YOMYCh IIOBTOPIOE XiMi3M Mopchbkol Bogu. Pociimuu mHecraul Na
He BITUYBAIOTh, CKOpPIIlle HABIAKU — IIPUTHIYYIOTHCS HUM Ha TAJIOMOPQ-
HUX I'pyHTax (Ile He CTOCYEThCS TaJIOITIB, Cepel AKUX € M KyJIbTYPHI —
IyKpoBl1 Oypsaku). Busuenus rpyuToBoi ximii Na 3ymMoBJIeHO TOTPe00Io y
HOJTITIIIIEHH] arpodi3uyHOro Ta eK0JIOr0-010re0XiMidHOIO CTaHy IPYHTIB
raJoMopHOro pAay — BHeceHHs Na 3 J00puBaMU ITABUIILYE BPOKAM-
HICTh IyKPOBUX OYPSKIB, ITOJIIIIye IX AKICTH HA YOpHO3eMax, Xymao0l
OLIBIE CMAKYIOTH raJIO(ITHI TPABOCTOI HA COJIOHIIIOBATHX IPYHTAX; yI00-
peuns Na (BHecenHsa pyxomux croiyk Si 3 K ta Na) € ekosioriuao Bmo-
TUBOBAHUM MPUHOMOM arpOXIMIYHOTO OKYJIBTYPIOBAHHSA (hepclasiiTHUX
Ta QepasiTHUX IPYHTIB CyOTPOIMIKIB 1 TPOMIKIB.

Tuman € 6loreHHO 1HIAN(PEPEHTHUM eJIEMEHTOM, XIMI3M SKOI'0 IIOBHI-
CTIO0 BU3HAYAEThCA HMoro posmimieHHam B IV (wikaso, pasom 3 C, Si, Ge)
rpyii esemenTiB 1 HomepoMm 22. [IpoTe B rpyHTax BiH 3aBKIU IIPUCYT-
HIf y KIJIBKOCT1 KLIIBKOX JIECATHUX YACTOK BIJICOTKA, 1HOMI CIIOCTEPITa€Th-
¢ 0r0 HAKOIMMYEHHA vy dpakini mysay (mo 1 %), me BIH IpeIacTaBJIeHUR
HEePBUHHUMH CTIAKHMMU IIPOTH TIIIePreHHUX IIepeTBOpeHb Ti-BMICHHUMU
MiHepasgamMu (LIbMEHIT, PYyTHJI, CPeH).

Manear (Mapraserb) MICTUTBCS B IPYHTI B KLJIBKOCTI JIHIIE KIJIBKOX
JlecATUX, a To i coTux vyactok Bimcorka MnO. ¥V poscigHomy BUTJISAm BiH
MOJKe BXOIUTH IO CKJIAJY JeAKUX IPAHATIB Ta 1HIIUX MIHEpaJIiB, aKiie-
COPHO HPHUMIIIAHUX J0 OJIIBIHY, IIIPOKCEHIB, eIiI0Ty, a B KOHIIEHTPOBa-
HOMYy — B Fe — Mn KoHKpeIlsax, SKl aKTHBHO HPOAYKYIOTBhCA ITII 4Yac
IJIEOBHUX IPOIECIB MiJ BILIMBOM cremudiuHol Mikpoduiopu. Bioreoxi-
mivani TangmeMm Mn — Fe BusiBisieTbest 111 IpyHTOBOTO Oloreopeakropa
Oyske IIPUEMETHHM, 3aBIAKM YHIKAJIBbHINA BJIacTHBOCTI Mn 3 HaI3BHU-
YaMHOIO JIETKICTIO YTBOPIOBATH PO3MAiTy raMy PI3HOOKHMCHEHUX CIIOJIYK
(3 BamemTHicTiIO Bim +2 mo +7): MnO, MnyO35, MnO;, MnsOy4
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(MnO-Mny03), MnyOr. i okucu 11ikaBi He jauiire TaM, 1m0 Mn mpescra-
BJIEHUH Y HUX PISHUMHU CTYIIEHSIMHU OKHUCHEHHS, a Ie ¥ TUM, 10 BOHU
BUSBJISTIOTH ce0e aJbTePHATHUBHO 3 IO3UITIH KHCIOTHO-JIYKHUX B32€MO-
mOi#: ocmoBHI BiactuBocTi BHABIAITE Mn(OH),, Mn(OH)s, Mn(OH),;
rkucsiotHi — HoMnOy, HMnOy, amdorepni — Ha#brbm critikuit MnOs.
Ax 1 3ai1130, MaHraH € mepexiJHUM BiJ MAKpO- 10 MIKPOEJIEeMEHTIB. ¥ MO-
BHO JOCTYIHHUM 11 pocaus € Mn, mooyrtuii 3 rpyaty 0,1 1. HoSO,.

Kapbor (Byriielb) aKyMyJIIOETBCS Y BEPXHIX TOPU30HTAX I'PYHTIB 3aB-
OaKy 010T1, yepes II0 I'OJIOBHA YACTHHA MOro 3alaciB IPHUIIAgae Ha op-
ragiuamit C~* (y Tomy umcii y ckirani rymycy). Minepansauii CH mpen-
CTaBJIEHHN pi3HUMHK (opMaMy IpyHTOreHHHX (1 He JwmIne) KapOOHATIB
Ca ra immux ocHoB. Bmict C# rosmBaeTbes Bij yacTor BifgcoTka (B 36i7-
HEHUX OPTAaHIYHUMHU PEUYOBMHAMMU IMITAHUX IPyHTaX) 10 3 —5— 15 % (B
1o0pe TyMyCOBaHHX YOPHO3€MaXx), JOCATAI0YH JECATKIB BIICOTKIB y TOP-
orerunx ropmsonTax. Ha opHMX MiHepaJbLHUX IPYHTAxX IIOTPiOHO mO-
HOBJIIOBATH 3amacu OioeHeprermyuHoro Byrieiro (C—%) 3a paxyHok opra-
HIYHUX JTOOpPHB.

Aszom, sik 1 C, 30cepemxeHUM TOJOBHUM YHHOM y Tymycl (o 1/20 Bin
Bmicry C), agymysonounck (He Ourem sk 0,3 — 0,4, gacro 0,1 %, a To i
MEHIIIe) Y BEPXHIX FOPU30HTAX I'PYHTY. BiH BXOIUATH IO CKJIaIy BCIX O1JI-
KOBUX PEYOBUH, ,Z[HR PHEK, xnopod)my, docaruais, ankanoinis, dep-
MEHTIB Ta 0araTboX IHIIMX OpraHIYHUX CHONYK. K KaacudaHUW mpen-
CTaBHUK 3MIHHO-BaJieHTHUX (—3, +1, +2, +3, +4, +5) ejleMeHTIB BiH BU-
SABJIsTE HeaOmary ximiuHy (1 1me 61ﬂbmy d)1310610x1M1qHy) AKTUBHICTb,
BHACJIIJIOK AKOI B IPYHTI IIPOAYKYETHCA Myske 6arato pisHux N-BMICHHUX
CIOJIYK. CrabisbHl B rpyHTl Ta KUBUX (Y TOMY YHCJII ¥ POCIUHHUX) Op-
ragismax ix ¢opmu mictars N3 1 N5, Mimepansauii asor (e 1 —3 %
BIJ HOTO 3arajIibHOI0 BMICTY) IpPEICTABJIEHUN Yy IPYHTI 10HAMH aMOHIIO,
HiTpaTie 1 HiTpuTiB. OcHOBHUMEU QopMaMU 3aCBOIOBAHOIO POCIHHAMU

asoTy € pisHomiuHi nyia #ux NH; i NOj, mpore Ha Kucaux rpyHTax

sacBoenHss NOj € KpaluM, OCKLIBKY IOTJIMHAHHIO NHX 3aBaskae 10H

BoxHI0. DIKCOBAHMN aMOHIM (MK IIapaMu TJIMHUCTAX MIHEPAJIiB) € He-
JIOCTYITHUM U151 pocanH. He BukiioueHo, mo BHeceHHst Ca-BMIiCHUX CITO-
JIyK CIpUs€ TIePeBeJeHHI0 TAKOTO aMOHI B ,HOCTyHHl JIJIST POCJIUH (Pop-
vu. ITomoBHeHHS MiHepaJbHOTO a30Ty B IPYHTI Bm6yBaeTbc;1 3a paxy-
HOK OPTaHIYHUX CIIOJIYK (IIepeayciM, TyMycCy, AKUM IIOPOKY MiHepaJsriay-
eThCa B KUIbKOCTI 10 10 1/ra B posopanux dopHosemax). Jlsa 3abesie-
YeHHS BUCOKHUX 1 CTAOLIBHUX YPOKAiB CLIIBCHKOTOCIIONAPCHKUX KYJIBTYD
BHOCATDH a30THI JoOpHUBAa.

Opranivai N-BMICHI CIIOJIYKH B IPYHTI BXOIATH JI0 CKJIAIy HECIIEIIH-
iuHuX CIOJYK, TYMIHY, TYMYCOBHX Ta 1HIIIUX PEYOBHUH Y BUTJISAIl aMIHO-
Ta aMigOrpyIll, aMIHOIYKPIB (BUBUYEHI HEOOCTATHLO, IIPEICTaBJICH] alle-
THJITJIIOKO3aMIHOM, SIKHM I[IKABUI THUM, III0 BXOOUTH 10 CKJIAAY XiTUHY B
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HaHIMPaxX KOMaX-I'yMyCOTBOPHMKIB), FeTEPOIUKIIB (CKJIaI0BUX T'YMYCY)
Ta IX MOX1THUX.

BioreoxiMist rpyHTOreHHOTO a30Ty BKJIIOYAE TaKl OCHOBHI Oiocde-
poaHaxoBi mporiecu: 1) ¢iziobioxiMiuHy (pikcalliio aTMOC(pepPHOro a3oTy
BIJIBHOKUBYUYHUMH 1 Oyiab0ouKoBMMHU (cHMOlOTHUYHHMU 3 06000BHMIN
pOCJII/IHaMI/I) 6aRTep1HMI/I 2) amoHidiKkaIliio (610x1M1qHHH PO3KJIaI a3o-
TOBMICHUX opraquan PEYOBMH TPYIIOK aepoOHUX 1 aHaepoOHUX
Oaxrepiit, arKTUHOMIIETIB 1 1TiceHeBuXx TpubiB 1m0 NHy);

3) mitpudikarmio (oxucuenns NHj mo NO3); 4) nenitpudirarito (Bia-
HoBiteHHZ NO3 — NO — N,O - Ny); disuro-ximiuay ircairio — me-

dikcamito NH; rauauctiMu MiHepasiamu; BUMuBaHHSA N-BMICHUX CIIO-

ayk. Hirtpudikamito 3abesmeuyors 6axrtepili pomy Nitrosomonas,
Nitrosospira, Nitrosocystis (I erar) 1 Nitrobacter (I1 eram), a neHiTpHdI-
Kallia BigOyBaeThes 3a yuacTio Bact. denitrificans, Bact. stutzeri, Bact.
fluorescens, Bact. pyocyaneum.

Docpop («enement skutts i gymem — O.€. GepcMman), SKOTO B IPYH-
11 Majo (ge > 0,1 — 0,2 %), BXOAUTh 0 CKJIAAy TAKUX JKUTTEBO BAKJIU-
Bux cooJyk, sk mykgeorunu, JJTHK, PHK, ditun, memurun, myxpodoc-
dartu, ase B GLIBIIOCTI IPYHTIB (0COOJIMBO MIMIAHKWX) POCIMHH IIOCTIHHO
BIIUYBAIOTH HMOr0 JelIuT, 3yMOBJIEHUM He JINIIe HU3bKHUM BMICTOM, a i
cJ1abKO0M0 PO3YUHHICTIO HOTO CHOJIYK. ¥ IpyHTax drocdop mpecTaBiieHui
OpPTraHIYHUMHU Ta MiHEpaJIbHUMH (HoMiHyounMu: 56 — 70 %) crosrykamu.
Cepen ocranHix mepeBaskanTb oprodocdaru Ca (B HEHTpaAJIbLHUX IPYH-
Tax — TIIPOKCUJI-, PTop-, XJopamarut), Fe 1 Al (B Kucianx — BapuCIuT,
mrperrur). Axmo omHo3amimeHi gocdaru Ca modpe pPoO3UMHSAIOTHCI Y
Bomi (1,8 r/100r H90), To mBosamiteni — morano (20 mr/100r Hy0), a
TPU3aMIIleHl y BOJl 30BCIM He PO3YHHAITbCA. KiracmyHuM rpyHTOBAM
IpoIlecoM € perporpajgaiis dgocdaris, TOOTO mepexiy IX BOJOPO3UMHHUX
dopm y Hepozununui Ca(H,PO,)y - CaHPO, — Cag(PO,),. 3BopoTHMI
mpoilec MoOLIi3arii (bocd)aTlB Bm6yBaeTbc;1 3a pPaxyHOK O610XIMIi4HOIO
YTBOPEHHS B IPYHTI MiHepaJILHUX Ta OPTaHIvYHUX KHcJoT. [lopsam 3 xi-
MIYHUM 3B HByBaHHHM docdaTiB rpyHTH (TIepeayciM KUCJIl) 3maTHi 00-
MIHHO TIOTJIMHATHA aHIOHU OpTOdoCcdOpHOI KHMCIOTH. 3HAYHA YaCTUHA
BHECEHOro 3 goopuBaMu Pocopy HOrIMHAETHCSI OOMIHHO 1 Moske OyTh
BUTICHEHA IIPH B3a€MOJIIl I'PYHTY 3 COJILOBHUM PO3UYMHOM (IILITBEPIIKEHO
eKcllepuMeHTaMHu 3 2P), a oTKe, € JOCTYIIHOIO pocauHAaM. Y PisHUX THU-

max 'pyHTIB aH10H HPOZ‘ 3B’A3aHUN PISHUMY KaTiOHaMH: B KapOoHAT-

uux — Ca; B crabkokucanx — Ca, Al, Fe; B kuciiux — Al 1 Fe. Beworo y
IpyHTax ineHTudixoBaHo 0am3bko 200 MiHepaIbHUX CIOJYK (ocdopy.
Ix Bu3HAYEHHS IIPU TOCITIIMKEHHIX d)ocd)aTHOI‘o pesxruMy rpyHTlB € BO-
YeBUOb HEIOULJIbHUM, Yepe3 IO MOro 3aMIHIKTL TPATUIINHUM IJId
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IPYHTO3HABCTBA (PPAKI[IOHYBAHHAM OKpeMHX rpyil ¢ocdartiB (MeTogmn
Yupurosa, Yaura — ,Z[meRCOHa IMu36ypr — He6eae301)

Czpica (cynbdyp) MicTHTBCA B I'PYHTI B KLJIBKOCTI, III0 HE IHepeBHIIye
JIEKITTBKOX JEeCATUX YACTOK BIJICOTKA, MEPEBAKHO Y BUTJIAl PI3HOMAHIT-
HUX OPTaHIYHHUX CIIOJIYE (3ploxa eJIeMeHTapHOl S) G10reHHOT0 IIOXOIKEH-
HA. Y I‘aJIOMop(bHI/Ix rpyHTax ii BMICT 3pocrae (nepeBamHO 3a paxyHOK
cynbd)aTlB IOBO- 1 OJIHOBAJICHTHHUX merasis, yacom Al 1 Fe) mo riibkox
BimcoTkiB. Hafib1IbIm BMICT 1 3amacu CipKM XapaKTepHl i Topd) THUX,
a HaMMeHIIT — JIJIs MaJIOTYMYCHHUX HimaHI/Ix rpyHTiB VY kpymHux dpak-
MisgX IpyHTY (2 B TOp( THUKAX 3aran0M) 1 piBHOMAHITHUX TEXHOT€HHUX
cyOcrparax (IIaXTHI TEPHKOHM), sKI IIATAIOTE PEKYJIBTHBALIL, Cipka
nepebyBae y cyabdiguii dopmi (IIIpUT, MAPKA3UT, TIAPOTPOLIIT — yTBO-
proeThest pu 0ostoTHOMY IIporieci). [Ipu poskiiai opraHiYHUX PEYOBUH Y
dirrai yTBOpIOOTHECA CcyJibdaTH (Tilic, aHTLAPUT, MipablIIT, eIICOMIT, Ki-
3epuT Ta 1HII HAUOLIbII cTaOLIbHI 3 il IpyHTOTeHHUX )OPM, 38 BUHST-
koM FeSQ,). Cynbdaru (mepeaycim K, Na, Mg) uymoBo po3uynHSIOTHECS ¥

BO/I1, JIeJTh TIOMITHO ITOTJIMHAKIOTHCA KOJIOIIaMu y (POpMi1 aHIOHY SOZ‘ 1
MAaIOTh 100pe BUpaKeHy TeH,HeHL[iIO 710 yTBOPEHH: 3HAYHHX afcymyﬂauiﬁ
B YMOBAX KapPKOIr0 apHIHOIO RmmaTy (qacTka MlHepaJIbHI/IX dopm ClpRI/I
y IPyHTI 3aBIIN 361JII:H_[y€TBCH 13 3MEHIIEHHAM YMICTy TyMycy, Hl,[[-
BHIIEHHSIM PIBHS MIHEpaJIi30BaHUX MIPYHTOBUX BOM, TP HAKOITHYEHH]
TiNCy, a TaKOK TEeXHOTeHHHM ILISXOM). ITorpeba pociouu y cipiii Maiixke
Taka cama, SIK 1y oboccbopl 3 OOHIE TOHHOIO 3epHA BUHOCHUTECH II0
2,3 Kr cipku. Y pociimHAX BiH BXOIUTE [0 CKJIaJLy aMIHOKHCJIOT (ITucTei-
HY, IIUCTUHY, METIOHIHY), O1IKiB, BiTaMiHIB, depMeHTIB TOI0. Pocauuu
3aCBOIOIOTH 1M eJIeMEeHT JIUIIe y BUTJISI] SO4 . Tpancdopmariis cmo-
JIYK CIPKH y IPYHTI BKJIIOUAE TaKl IIPOLIECH: MIHepaJIl3allls OpramHo-
TeHHHUX PEeIITOK, IMMOOLII3allis, OKNCHEeHHS-BIJHOBIeHHd. Heapamaroun
Ha Te, IO ClpKa BXOAUTH JI0 YMCJIA MOKUBHUX €JI€MEHTIB IIepIIoYeproBol
3HAYYIIOCT], 3aCTOCYBAHHS CIPUYAHOKUCINX CIOJYK SK JOOPHUB BUBUYEHO
BKpai HemoctaTHBO. OHIECH 3 IPUYNH TAKOI0 SBUIIA € KOMIIEHCAITIIHe
HAOXOMKEHHS CIPKM 3 OCHOBHHMHM MiHEpaJIbHUMHU HoOpuBaMu (CyJIb-
darom amoniro, kKaiHiTOM, KaJiMaroM, KaJiMartesieio, cymepdocharom
TOIIIO).

XiMist 'PYHTIB OCOOJIMBY yBary IIPHILIAE CIIOJIYKAM THUX €JIEMEHTIB,
AK1 IPUCYTHI B MIKPORLIBKOCTAX (< 1+ 1073 %), aje BUKOHYIOTH (peHOMe-
HaJbHI (isiodloximiunl poul. Ile Tax 3BaHl mikpoenemenmu. Hy:xe 0Oa-
raTo PeYOBMH y MAJIUX KOHIIEHTPAIIAX € BKpail HeoOXITHUMU JIJIs HOpP-
MaJIbHOTO PO3BUTKY OPraHi3MiB, ajie¢ B MHIIBUINEHUX — JIIIOTH HA HUX
TOKCHUYHO. Takuil HeOJHO3HAYHUN BIIUB IPYyHTOBO-eKOJIOTIYHOTO (Ta
1HIIIOT0) JOBKIJIJIA HA IIPEICTABHUKIB O10TH CIIOCTEPIraeThCa Ha IPUKJIA-
1 OyOb-IKHX pedoBUH (OTPYHHMX PEUOBUH IIPHHIIMIIOBO He 1CHYE, € JIH-
mre IX OTPy#HI KOHIIEHTPAIIll), ajie HaMOLIbII PeJIbe(pHO BiH BHUSIBJISETD-
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¢ y BUIAMKY 3 MIKPO- Ta yJbTpaMikpoenaeMeHTaMu. Humu e Bl esreMen-
T 5-, 6- 1 7-ro mepioais cucremu JI.I. Meumeneesa (Sr, Mo, Ag, Au), yac-
TuHa ejemeHTiB 4-ro mepiogy (V, Mn, Co, Ni, Cu, Zn, As, Se, Br), mesaxi
(I, B, F) erementn 2-ro mepiony. I3 esrementie VII rpymnu suine xJop €
MaKpoeJIeMeHTOM (IJisg TBapuH Ta pocauH-ragoditie), a F, Br, J e mik-
po- Ta yabTpamikpoeseMeHTaMu (He CTUIBKH IJIS POCJIMH, SIK [IJIS TBa-
PHH 1 J0OUHEY). BlabIIicTs 3 HUX IpHypoYeHa 10 THX Y 1HIIUX MiHepa-
mB rpyHTy: Hocismu Ni, Co, Zn € aBrit, 610THUT, LJIbMEHIT, MATHETHUT, PO-
rosa oomanka; Cu — aBrit, amatur, Ol10THT, TPAHATH, KaJIi€Bl I0JIbLOB1
mmat; V — aBriT, 610TUT, 1JIBMEHIT, MyCKOBIT, poroBa 00OMaHKa, TypMa-
JiH; Hocisamu Li — asrit, 6ioTuT, (piiorormiT, poropa 00MaHKa, TYPMAJIiH;
F — dmoopur, amarut Tomro. Ilin yac akTHUBHOrO ryMycoakyMyJISTUBHO-
ro Ipollecy MIKpPOEJIEMEHTH HAKOIUUYYIOTHCA B IPUIIOBEPXHEBHUX T'OPH-
30HTaX, a eJIBIAJILHO-IJIIOBIAIBLHI IPOIEecH (OIA30I0BAHHS, JIECHBAMK
TOII0) MOKYTHb OyTH IIPHUYHHOK 301THEHHS BEPXHIX MOPHU30HTH I'PYHTIB
MIKpPOEeJIEMEHTAMH.

BayBaskumo, 110 JeIIluT TaKuX MiKpoesgeMeHTiB, ak B, Mn, Zn, Cu,
Mo crpuunHioe 3HaAYHE 3HUMKEHHSI BPOMKANHOCTI KYJIBTYPHUX POCJIMH Ta
Oloreoximiuni eHmemil (crermdivHi 3aXBOPIOBAHHSA TBAPUWH 1 JIIOIEH, y
TOMY YHCJII 1 BiJT HEeCTaul B KOPMaxX 3arajioM HeHTpaJIbHUX 111 (piTo6io-
tu J, Co, F Ta meskux immmx exemenTis). B Vrpaiui sanusxeHuii BMicT
I, B, Cu sadikcosano B IpyHTax Tlourices 1 3akapnarrs. JJist omingn 3a-
6e3nequOCT1 pocaWH MIKpoeJeMeHTaMu II0TpibHAa 1HQOpMAId IIpo
BMicT ix pyxomux copm (Hampuriaag, B 1 H. HCl — Cu, 1 u. HNO3 —
Co, 1 1. KCl — Zn, okcasaTHi# BUTSKII — Mo Ta 1HINNX), SKUHA CUIBHO
Bapioe 3aJIeKHO BIJ JITOMEHETHMYHMX OCOOJMBOCTEH IPYHTIB Ta HMOI0
okyabryperocti (I.A. Piabkic): myske Oigmi — mpu Bmicti Cu <0,3;
/n<0,2; Mn<0,1; Co<0,2; Mo<0,05; B<0,1; 0igai — BiZmoBigHO
1,5; 1; 10; 1; 0,15; 0,2 mr/100 r rpyHTy. 3a TAKOr0 BMICTY MIKpOEJIeMEH-
TIB y IPYHTAX POCJIMHMA HEIIOTaHO pearyoTh Ha 3aCTOCyBaHHS MIKPOI00-
pus (Hi,I[BI/II.LT,YIOTL YPOsKANHICTD ClJIbCLKOI‘OCl'IO,I[apCLRI/IX KyJIBTyp Ha
10 — 15 %), sKl 3aCTOCOBYIOTH SIK y UHCTOMY BI/II"JIH,HI TaK 1 y BUIJISIL
JOMIIIOK J10 cymepdocdary, HITpoaModOCOK Ta IHIMHUX MaKpPOI0OPHB.
IIxigmuBuM € ¥ HAIJIAIIOK MIKPOEJIeMEHTIB (HAIPUKJIA[, BAIACAHHS
TBApHWH Ha YTIAI9X 3 MABHUINEHNM BMICTOM 00pYy B IPYHTaX 1 pOCIMHAX
MPU3BOAUTE J0 HEPBOBUX PO3JIAJIIB Ta ITHEBMOHII).

[Momin xIMIYHUX eJIeMEeHTIB Ha MaKpo- 1 MIKPOeJIEeMEeHTH € YMOBHUM.
Toit caMmuii eJleMEHT MOKe BHCTYIIATH B POJII MAaKpo- 1 MIKpOoeJIeMeHTa.
Ilpuriamom e 3asiso, sxuit 3a BMmicToMm y rpyHTi (1 — 4 %) BucTymae Tu-
OBMM MAKpO-, 4 B POCJIMHAX — MIKPOEJIEMEHTOM (X0Y € POCJIMHH, 0
criiany axux Fe, sk 1 Mn, BXoOATh Y MAKPOKIJIBKOCTSX).

Icuyrors # 1mmm kmacudikari. B.M. [ompamminr yei XiMIidHI eJieMeH-
Ta nomiiaus Ha JuimogineHi (S, P, Al, Na, K, Ca, Mg — Bcroro 54 ee-
MeHTH), xanbkoginvki (Zn, Cu, Pb, Cd, Ag, Fe, Mn ta in.), cudepogiio-
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ni (Fe, Ni, Co, P, C, Pt, Au, Sn ta in.) it ammoginwni (H, N, O, C, He,
Ne, Ar, Kr, Xe Ta in.). ExemenTH, 1110 KOHIIEHTPYIOTHCS SKUBUMH OpTaHi-
amawmu, € 6iogpinamu (C, H, O, N, P, S, Cl, I 1 menrmoro mipoio B, Ca, Mg,
K, Na, V, Mn, Fe, Cu).

A.l. Ilepessman, BpaxyBaBIIu (3 OIVIAAY HA 3aJIEKHICTH PYXOMOCTI
€JIEMEHTIB BiJl OKHMCHO-BITHOBJIOBAJILHUX YMOB Ta HasgBHocTI HoS) ms-
XM Mirpariii XiMIYHUX eJIEMEHTIB y IIPUPOJHUX JaHIIradpTax, BUIIINB
nosimpani (nacusni — He, Ne, Ar, Kr, Xe, Rn i1 axmusni — O, H, C, N,
I) ra e00ni (pyxomi — Cl, Br, S, Ca, Na, Mg, Sr, Ra, B; crabkxopyxo-
mi— K, Ba, Rb, Li, Be, Cs, Tl, Si, P, Ge, Sn, Sb, As; mamopyxomi — Al,
Ti, Cr, Vi, W, manranoingn) mizpanmu, 10 Jae MOKJIMBICTD IIPOTHO3Y-
BaTH IIOBEIIHKY eJIeMeHTIB y 0iocdepi.

JIOIITBbHO BUOUIATH B OKPeMY TPYILY eJIEMEeHTH, IO € KOHCMUMYULTi-
Humu gust rpyuTiB (Si, Al, O, C, H, N), Ta nesxi iumn rpyaroMopdHi ese-
MEHTH, Kl CyTTEBO BILIMBAIOTH HA OyIOBY IPYHTY Ta HAIAIOTHb MOMY IIEB-
HOro 3abapBJIEHHS — [0 HHUX HAJIEKATh KAJbIIIM, KapOOH, CHJIIIIIH, 3aJi-
30, MAHTaH, YACTKOBO CipKa. PeyoBHHM, SIKI 3yMOBJIIOIOTEH KOJIIP IPYHTY Ta
MOro TEeHEeTUYHHWX TOPHU3OHTIB, HA3WBAKOTH IDYHMOBUMU NIeMEHMAMU.
Crosykn Si, SIKIIIO0 BOHU IePEeBaKaoTh Y MIHepaJIbHIM Macl (Y TOMY YrCJIl
¥ IpyHTOBIH, HATTpUKIa] B E-ropu3oHTax), HagaoTh I XapaKTepHOro Ch-
ByBaToro 3abapsiaeHusa. CHoIykr KapOOHy YMHATE IIOABIMHMN (1 aJbTep-
HATUBHUI) BIIUB Ha 3a0apBJIEHHS IPYHTY: MiHEpaJIbHI CHOOJYKH (IPYyH-
TOB1 KapOoHaTu, mepeBaxkuo Ca, Mg, Na) e outumu. {udysHo posmomiisa-
IOYKCh Yy Macl IpyHTY a00 (pOpMyIOUH BCLISKI HOBOYTBOPEHHS (IICEBIOMI-
eI, 01T031pKY, AYTHKH, KYPABUNKHU TOII0), BOHU CIPUSIIOTH 3araJibHO-
My OCBITJIEHHIO 3a0apBJICHHS, K€ IIPH IX JIOKAJbHUX CKYIYeHHAX (IICEB-
JOMILIEJTiH, OLI03ipKa) HaO0yBae HEOQHOPIOHOIO ILIIMECTOIO XapaKTepy.
Opranivunl (tepegyciM rymycosl) coosiyku C 3a0apBIIIOIOTh IPYHT y 3KOB-
TyBary, Oypy, Maii:xe JYopHY (B YOpPHO3€MAaX) TOHAJIBHICTH. 3 aTOMAPHUM
KapOoHoM (rpadiT) OB’ sI3aHUM YOPHHUI KOJIIP TAK 3BAHUX BOJIOJUMUPCH-
KX YOPHO3€MIB, SIKI TAKMMHU 30BCIM He € — BOHU BCHOTO JIMIIIE YCIIAIKY-
BAJIM CBill YOPHHI KOJIP Bl MATEPUHCHKUX IIYHTITIB, 30aravyeHnx 1HepT-
HuM rpaditom. Takoro K TeMHOT0, Maii’ke YOPHOTO, 3a0apBJICHHSI HAIAe
mpucyTHICTE miposrosuty MnQsy, ajie BOHO € HeOQHOPIAHHM, ILJISAMUACTHM,
BUSBJIAETHCSI B IPHUMA3KaX, OPTINTEHMHAX, HEPILOAKO B IOPOIl. ACIHIHO-
YOPHOro 3a0apBJIEHHSA IPYHTY a00 HOr0 OKpeMHM TOpH30HTAM HAaIaioTh
cyabQiau JedKUX MeTaJIB, IepeayciM 3airsa (MIpoTPOLTIIT), Kl TPaIlId-
IOTHCS [IEPEBAKHO B CHJIBHO OIVICCHNX, 30arayeHux OPraHIKO0 TOPHU30H-
Tax. CHoJIykr 3aJ1i3a B3araJjil IpUYeTHI 10 HaOyTTsa IpyHTaMu Haitposmai-
TIIIOI, SICKPABOI, IIIHMPOKOI 1 CTPOKATOI raMH KOJILOPIB 1 BIOTIHKIB — IIe
SKOBTA, I10JI0Ba (CBITJIO- 6ypa — «IIaJIeBay), YepBOHYBATA, Oypa, OJIMBKOBA,
cu3yBara, I0pHa TOHAJILHICTE. [IpakTUYHO BCl IPYHTOTBOPHI IIOPOIU TIEHO
UM 1HIIIOI0 M1p010 3abapsJieni crosrykamu 3asnisa. lleir saraspuuil maste-
Buii (y pasi JecoBUX mopifd), abo OypyBaTwuii, KoJrip 36epiraeTbes 1 B IPyH-
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TOBOMY HpOoQlyi, ajle B 3B’A3KY 3 IPOPLILHUM IIEPEPO3IIONIIOM CIOJIYE
3aJ1iza MOaU(MIKY€EThCS, IT0CIA0I0I0YNCh a00 MOCUJIIOIOYNCh, a B 0araThox
IPYHTAX CTae BKpAl IUISMUCTAM 34 PAXyHOK HOBOYTBOPEHHUX 3aJII3MCTHUX
IPUMA30K, IIPOKUJIOK, OPTIITEMHIB TA IHIIKX JIATHOCTHYHO BAMKJIMBUX
HOBOYTBOPEHbD.

Paodioaxmuernicms rpynmie 3yMOBJIeHA BMICTOM y HHX pPagloak-
TUBHHUX €JIEMEHTIB, 1HTepec 0 AKUX O0COOJIMBO aKTyaJIl3yBaBCs ITICJIS
aTomHoro O6ombapayBamus Xipocimu Ta Haracaxi, aBapii Ha YAEC Ta
iHmux 06’exkrax. MeHOMEH paaloaKTUBHOCTI 03HAYAE CITOHTAHHUM (II0-
umHaoun 3 Ne 82) poaman agep XiMidHux ejgeMeHTIiB. OQuHMIIEI0 pagio-
axruBHOcTi y cucreMi Cl e 6ekepesb (oguH posmman 3a CEKyHAY), a Imo3a-
cucremuono — Kiopi (1 Ki = 3,7-1010 posnan/c). Po3pisHa0TE IpupogHy
Ta MITY4YHY PagioaKTUBHICTH IPYHTIB.

IIpupoona padioakmueHicmb IPyHMY 3IyMOBJIEHA 3emHumu (fepe-
MIIJIN ¥ IPYHT 3 MATEPUHCHKUX IIOP1A) Ta KocMo2eHHUMU (3 aTMocdepr)
pamioHyKJIimaMu. 3emHi PASIOHYKJIIOU 00 €THYIOTH 43 pagloHyKJIIN
TPBOX PagioaKTHBHHUX pommH: 235U, 238U, 232Th, Pamime B mpmposl ic-
HyBaJIa 4eTBepTa pajioakTuBHA poguHa — psag 23'Np (Tyy = 2,14-106
POKIB), yCl IIPEeJCTABHUKN SIKOI HA 3eMJIl PO3HaJINCh (JJIS JTOC/IIIKEeHHS
iX HHEHI J00YBAIOTh IITYYHO). ¥ IPYHTI MOKYTDH TPAILIATHAC e 24 pamio-
130TOIIM 3€MHOI'0 MHOXOMMKEHHS, cepel AKMX HaMOLIBII MHOIIMPEHHUMH €
40K i 8"Rb. Kocmoeerri pamloHYKIIAH yTBOPOIOTLCA B arMocdepi Imif
Yac B3a€MOIIll BTOPMHHOI'O KOCMIYHOI'O BUITPOMIHIOBAHHS (HEHUTPOHIB,
IpPOTOHIB, ©-Me30HiB) 3 aapamu atomiB O, N, Ar, a morim 3 aTmocdep-
HUMH OHAJaMU IIOTPAILIAIOTE Ha 3eMJIo (Y TOMY YHCII B IPYHT) — IIe-
penycim 1e SH, "Be, 19Be, 22Na, 24Na, 14C. Iloxmin pamioHyKIimiB Ha
npupooHi ¥ wmyuri € YMOBHUM, OCKLJIBKM TOM caMHUM paIiol30TOI MOKE
MaTH IpUpofHe # mryuHe noxomkeHHsa (3H, sapxau nmpucyTHIi y Ipu-
POTHOMY CTaHi, BOJHOYAC HAMPAIlboByeThesa mpu pobori AEC). Benuka
KIJTBKICTh INITYYHHX PATIOHYKJIIIB IIOTpAIWia 0 IPYHTIB BHACIIIOK
asapii wa YAEC. Ilpupoorna padioakmuericms IPYHTIB BU3HAYAETHCS
TOJIOBHUM YMHOM BMICTOM y HUX ypaHY, TOpiio, pajgifo, Kamio-40, pyoi-
mipo-87. Boua icHyBaJia 3aB&IM, 3aJ0BT0 10 YOpHOOMIISI CTABIIH PA30M 3
COHSTYHOIO paialfielo OJHUM 3 BU3HAYAILHUX YNHHUKIB 3aPOKeHHS Ta
eBOJTIOIIT KUTTEIIPOSBIB HA 3eMJIl, a OTsKe, 1 IX IPYHTOTBOPHUX HACJIII-
kiB. HalsgckpasimmM HIATBEPIKEHHAM IIHOTO € 3HAMEHHTl pPaJoHOB1
BaHHU B yecbkux KapsoBux Bapax Ta B ykpaincbkomy XMUIBHUKY. Ra €
IIPOAYKTOM PATIOAKTHBHOIO PO3IALy €JIEeMEHTIB Pamy ypaHy — mopiio,
3aBYKIM IIPUCYTHIM y TIPCHKUX IIOPOIaX, HacaMmIlepe y IpaHiTax, Ha Skl
Tak Oarara Ykpaina (YKIII). Tyr mie mpocre mpaBmiio: «ae — TpaHITH,
TaM paJloHOBA Hebe3IeKay.

Pamionykmainu mepebyBatorh y rpyHTax y poaciguomy crami (U —
3:10°6-4%, Th — 4-106-16-10%%, Ra — 1-10712-1,7-1010 %,
K— 3,1-109-3,9-106 %), mpoTe icHYIOTb I'PYHTH 3 IiJBHIIEHUM IIPH-
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POOHMM BMICTOM PAaJIOHYKJIIAIB, 3yMOBJICHHM HAOJIMKEHHUM 3aJIAraH-
HAM JI0 TIOBEPXHI YPAHOBUX Py, BUXOA0M Ha MOBEPXHIO TOPIEBUX MICKIB
1 pagoHOBHUX JKepesbHux Box. Takl perionu € B Iumi (inratu Kepasma 1
Tamirmany), Bpasumi (irrat Pio-me-fKawmeiipo), Ipami, Itamii, Hirepii,
Manarackapi, IliBmenmo-Adpurancekiit PecrryOorimi, Pocii Ta immmx
KpaiHax. V 1mutomy CHOCTepiI‘aeTLCH TICHUH 3B’SI30K MIK BMICTOM Pajio-
HYRJILIIB y IPYHTaX 1 IDyHTOTBOPHUX IIOPOZAX. I'pynTH, cdopmoBaHi Ha
€JIIOBISIX KHCJIUX nopm (rpaHiTiB TOIIO), MICTATEH OLJIbIIIE PAII0i30TOIIIB,
HI®K YTBOpEeHl Ha OCHOBHHX Ta yJIBTPAOCHOBHMX Ioponax. Ipynru Bask-
KOTO TPaHyJOMETPUYHOIO CKJIaAy SHAYHO OaraTiurl Ha pajioHyKJIIH,
Hik Jierki. Heslnmosinsicrs BMICTY pamioHYRJIAIB y IPyHTax ix BMICTY y
IPYHTOTBOPHUX II0POJIaX 3yMOBJIEHA IPYHTOT€HHOIO IIePEePOOKOI0 OCTAHHIX.
Hanpuxan, BuBiTproBaHHS KapOOHATIB CLIPHsE HAKOINIEHHIO y IPYHTAX
pagionykms. [lle Glibia HEBIALOBIAHICTD MisK BMICTOM Pa{iOHYKJILIIB
y IPYyHTax 1 MaTepUHCBKUX IOPOJAX CIOCTEPIraeTbCs TOZL, KOJIU IPYHTH
(crcamlMo TOP('sIH1) 32 BAJIOBUM XIMIUHHM CKIIAZIOM PI3KO BIAPI3HSAIOTHCSA
Big mopomu. IlpodiabHME pPO3IOMTT PASIOHYKJIIIB 3aJa€ThCA THIIOM
rpyaToreHesdy. OMmiI30JIFOBAHHS, OCOJIOHIIOBAHHS, JIECHBAYK TA OIJICCHHS
CIIPUSTIOTH BUHOCY PAJIOHYKJIIIB 3 BEPXHIX TOPU3OHTIB Ta HAKOIIMYEHHIO
iX B LTIOBlAJIBHUX Ta TJIeitoBux ropu3oHTax. [Ipodiss cipux omig3oneHux,
YOPHO3EMHUX 1 KAIITAHOBHX IPYHTIB € Maliske He NHQepeHIIHOBAHIM 32
BMICTOM IPUPOJHUX PAAIOHYKJIIB, ae PO3MOALT PANIOHYKJIIIB y HUX
YITKO KOpeJIioe 3 po3momiuyioMm myiry Ta ReQs. Crocrepiraerses 1 HpOCTOpO-
BUM II€PEPOSIIOILIT pamOHyIcmmB y IPYHTaX HApareHeTHIHO II0B 'SI3aHUX
nanmuadgris, 3yMOBJICHU BIIMIHHICTIO B IX MirpamiiHifi sgatHocTi, 3a
IHTEHCUBHICTIO SIKOI BAsKKI PATIOHYKJIIINA ¥ OKMCHIOBAJILHUX YMOBAX PO3-
MinIyioThesa B pam: 238U > 226Rg > 232Th,

Bruius mpupogHmx pa,Z[iOHYRJIi,E[iB Ha IIPOIleCH I'PYHTOreHe3y Maiiike
He focrimrennii. HaitblabImit 1HTepec IpeCcTaBIIse IX yuacTs y Gloreo-
XIMIYHOMY Kpyroo6iry, OCKIZIbKY IIPH IIIBUIEHH] BMICTY Pal0HyKJIIIIB
y IPYHTaX BOHHM MOMKYTb CTATH TAKOMK [OJATKOBAM J[ZKEPEJIOM OILPOMI-
HEHHs POCJIMH, TBAPUH Ta JIo#eH. V XiMil IDyHTIB BUALIAIOTE JieeKi 1
8QIICKT PATIOHYKJILIN.

Jlezxi npuponni pamiorykmian: SH, 14C, 40K,

Boodens 3H (npupooruii mpumiii) — 1ie B-BUIIPOMIHIOBAY 3 eHepriemo
0,0186 MeB i T/9 = 12,34 poky, IKUil yTBOPIOETHCS B atMocdepl 3a pa-
XyHOK B3aeMmoil kocmiunux mpomeHiB 3 N, O, Ar. Texuorenuuit Tputiit
HAIIpaIbOByeThCsT MpH BUPOOHHIITBI emexrpoeneprii ma AEC. Jlomar-
KOBUM JI3KepeJioM HaaxomkeHHA SH B MOBKINIIA € BUIPoOYyBaHHA TepMo-
AnepHoi 36poi. Baussko 99 % mpupogsoro *H mepeTBopioeThes Ha 36a-
raueny tputiem Bony SHHO, nmoseminka AKoi B IPYHTI IiAIOPAIKOBY€ETE-
CA 3aKOHOMIPHOCTSIM HOTr0 BOJHOTO PEIKUMY.

Byaneup 11C e B-umpominioBadeM 3 eHeprieo 156 MeB i T, = 5730
POKIB, KM IIOTPAILIAE B JOBKLLISA K 34 PAXyHOK IIPHPOMHUX IIPOLIECIB
(KOCMOTEeHHMI PAMIOHYKJILT), TAK 1 IPH BHPOOHUIITBI sepHol eHeprii. 3a-
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rajgbHa KutbkicTs 14C y 6iocdepi mopismioe 8,5-1018 Br, 3 Akmx 3a paxyHOK
AmepHUX BUOYXIB 10 atMocdepu mnorpanmio 2,2+ 1017 Bk. Ilig yac Baaemopii
14C 3 kucHeM yTBOproeThCA Byriekucuii ras (14COy), Akl BRIIOYAETHC Y
3BUYAMHUN IeOXIMIYHIN IINKJI KapOOHY.

Kaniii *°K rtakox e PB-sBumpominmoBadeM 3 eHeprieo 1,32 MeB.
Ty =1,28-109 poxis. Ilig uac posmany 49K meperBopioeTncs Ha cTabi-

JIpHUH 13oror kameIrio (4°Ca). ¥V 1 r mpuponsoro ramiio mictuTthes 27 Br
40K, Kaumiii-40 € omHEM 3 OCHOBHHUX PaJioHYKJIIIB, 10 BU3HAYAE pasia-
miHni Qo 1pyHTY. OCKIIBKHM POCIWHY IOTJIMHAIOTH SK CTAOLIBLHUIM,
Tak 1 pagioakTuBHMi kamii, To ‘9K BusHauae i pamioaKTHBHICTL Hesa-
OpyIoHeHUX IPONyKTIB xapuyBaHHA. lloseminka 40K y rpynTi He Bimpis-
HAETHCS Bl IMOBEIIHKY MOr0 CTA0lJILHOTO aHAaJIora.

Baoweki pagionyrmiau — 1e U, Th, Ra, Po, Pb, Rn.

Vpan mpupomHOTo MOXOmMKeHHS CKIANAeThesa 3 TPhox isoromis: 234U,
2357, 238U, 3 HuxX HaHOLIBII eKOHeOEe3IIeYHNM KepesoM PaIioreHHOTO
3a0pyJHEHHA 3 SCKPaBO BUPAYKEHOI TOKCHKOJIOTIUHO mieio € 238U —
O-BUIIpOMiHIOBaY 3 eHeprieio 4,18 MeB i T}y = 4,5-10° poxkis. ¥ 6iocdepy
(y ToMy umcIIl ¥ IPYHTH) BIH HAIXOOUTH IIE€PEIyCIM 3 TIpChbKuX (MaTepHH-
CBKHX) TIOPiJT, YMM 3a0e3ImedyeThes Horo BMICT y YopHo3eMax 3,0+107% %,
y cipux omifgosieHHX IpyHTax — 38,4104 %, y ciposemax — 2,2-107% %.
AmnTpororense s6arauenna 238U rpyHTIB BifTellep IPOBOKYETLCA ANePHO-
MMAJMBHUM IUKJIOM 1 BUKOPHUCTAHHAM (pocopHHX I0OPUB, 10 AKHUX BIH
IIOTPAILIfAE 3 IIePBUHHOI CHPOBHHH (amatwmry). V rpyarax 238U mosme OyTu
y BHIJIAL: 1) BONOPO3YMHHAX CIONYK, 2) ancopOOBaHNX IVIMHUCTUMH KO-
70ifilaM¥ 10HIB 1 MOJIERYJL, 3) OKCHALB, 4) IHIINX Ba’KKOPO3UMHHAX CIOJIyK
(y Tomy umcial y ckyaml asmomocrinkarie). IloBemiaka 1 doopmu mepeOy-
BaHHA 238U y rpyHTax 3HaYHOIO Mipoko 3anesxkats Bim ix €KO, pH, OBII,
KOMILIIEKCOYTBOPIOBAJILHOIO BILIMBY OPTaHIYHMX 1 HEOPTraHIYHUX JIITaH I,

Topili IpUPOIHOTO IMOXOIKEHHA CKJIAIAEThCA 3 IIIECTH PaIiol30TOIIIB,
HaitHeOesneuHimuM 3 Axux e 252Th 3 eHeprieo o-BUIPOMIHIOBAHHSA
3,9 —4,0 MeB. T}5=1,41-1010 poxis. Cepensiit Bmict 232Th y rpyHTax
cTaHOBUTH 0J1n3bK0 24,0 Br/kr. TexHoreHHM TOPIH IIOTPAILISAE 10 IPYH-
Ty 3 pochopHUMHE TOOPUBAMH TA HPOOYKTAMH CIIAJIIOBAHHS BYTLLIA Ha
TeIJIOBUX eJIeKTpocTaHIiax. ¥ IpyHTi 232Th yTBopioe 6araTo Bogopoa-
YNHHUX, OOMIHHUX, KACJIOTOPOIYMHHHUX 1 MIIIHO 3B's3auux 3 RyO3 cro-
JIYK, BMICT SKHX BHU3HAYAETHCA THUIIOM IPYHTOTeHe3y 1 (i3uko-
XIMIYHUMH BJIACTUBOCTSIMHU IPYHTY, ¥ TOMY YHCJi ¥ KOMILIEKCOYTBOPIO-
BAJIBHUM BILTHBOM OpFaHquHX i HeopraHquHx JIITAHT.

Paoiti y mpupoiHOMY CTaHl ICHY€e y BATJISAII YOTHPHOX pa,ELIOISOTOHIB TO-
JIOBHHUM cepe]] axux e 226Ra. Horo T1/2— 1622 poxmu, a eHepris o.-BUIIPO-
minoBauHa — 4,77 MeB. ¥V Hpnpom BIH € I'PaHIYHO pOGClHHI/IM y TOMY
ympcal akiecopHo i B criam Mimepasis. YopHozemu wmictars 1-10710 %
226Ra, Ha 40 % IIpe/CcTABIEHUX BOJOPOSYMHHUMM, KaTIOHOOOMIHHHUMMU Ta
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KHMCJIOTOPO3YMHHNAMU CIIOJIYKAMM, OJISI SKHUX, HA BIAMIHY B 1HIIAX BaK-
KHUX IIPUPOTHUX 130TOMIB, XapaKkTepHa 3HaAYHA MirpauiﬁHa 3IATHICTb.

ITononili IPEPOIHOTO IIOXOJPKEHHS Mae CciM i30TomiB, 3 AKMX 210pg
(o-BUIIPOMIHIOBAY 3 eumeprieio 5,29 MeB mpu T4/ = 138, 4 J00m) € myske
exoHebesmeunum. Moro Bumicr y mitocdepi cranoBuTs 2+ 10714 %. V rpys-
Tax (0COOJIMBO KHMCJIMX) BIH YyTBOPIOE KATIOHH (3 BaJI€HTHICTIO —2; +2; +4),
3IATHI KOMILJIEKCYBATHCA 3 OPTAHIYHUMHU PEUYOBUHAMH, 4 OTHKe, AKTUBHO
MITPYBATH B MEKAX IPYHTOBOTO IpolyIio, a 3arajom y JIaH,I[]_Ha(‘bTaX

Ceuneub y HIPHUPOIL IIPe/ICTABJIEHUN Y0THpMa CTAOLIBHUMH 1 TEK Y0-
THpMA pagioaKTUBHUMY i30TorramMu. Ha#biiapm Hebe3meuyHuM 3 pajio-
isotoms e 210Pb, emepris p-punmpominioBamHa sakxoro 0,018 MeB,
Ty = 19,4 pory, a BmicT y rpyHTax — 1,2:1013 %. Maitxke Becs 210Pb
MIITHO 3B’SI3yE€ThCS 3 MYJIMCTOI (PPaKITiel0 IPYHTY, AKA CTBOPIOE Y BepX-
HBOMY T'yMYCOBO-aKyMYJISTUBHOMY T'OPH30HTI OCHOBHUI 0ap’ep Ha ILId-
Xy mpoduIbHOI Mirpaifi TexHoreHHoro Pb, depes 1o HAMOLIBIN 1HTEH-
cuBHA akyMmyJsiis Pb crocrepiraerbcss y BUCOKOIYyMYCHHX IPYHTAX, e
BOHA KOPHUTYEThCSA BeJIUYHHOK0 pH, KOHIIeHTpAaIIien Ta CKIam0M 00MIHHIX
OCHOB, SIKICTIO OpraHiuHoi yacTuHM (y Kucaux IpyHTax 210Pb e katioHoMm, a
B JIysKHUX JIOMIHYIOTH MO0 HEMTPAJIHLHI MAJIOPYXOMil KOMILIEKCH).

Padon-232 e modipHIM Ta3omoiOHHM IIPOJAYKTOM PAJTI0AKTHBHOIO
posnany 226Ra. Birm mae Tjo = 3,82 mo6u Ta XapaKTepH3yeThCcd eHeprien
o-BunpomMinioBagHa 5,48 MeB. V rpyurax 232Rn, sk 3asHaueHO, yTBO-
PIOETBCA 3 «MATEPUHCHLKUX» PATIOHYKJIIIB, a TAKOMK HAIXOIHUTH 3 JIITO-
TeHHOIr0 IIIIPYHTS, CJIa00 PO3UYMHAETHCA V¥ BOAL 1 B POCJIHMHU He HAJIIXO0-
OUTh. 3TiJHO 31 CBITOBUMH CTAHIAPTAME «PaIOHOHEOe3IlIedHa 30Ha» BU-
3HAYAETHCA K TEPUTOPlsa, Ha AKIM 1 % sKUTaa MAlTh KOHIIEHTPAIIIO
pazony, mo B 10 pasiB mepeBuIlye HAIIOHAJbHE 3HAYeHHA. B Vikpalui
Ta 6araThoX 1HINKX Jep:KaBax Peasli3ylThCs CIIeIliaJIbHI IporpamMu 3a-
XWCTY BIJI IIKIJIMBOTO BILIUBY PAJIOHY.

KoumponbHi 3anumaHHs i 3ae0aHHs

1. Illo po3ymitoTh IIif XIMIYHUM CKJIaAoM IpyHTY? 2. Akl XiMiuHi eeMeH-

TH IIePeBakKaloTh y IPYHTAX 1 rpcbKux mopomax? 3. Yum BigpisHseTbesa XiMiu-

. HUN CKJIAJ IPYHTY BiJ XIMIYHOTO CKJIaAy ripcbkux mopin? 4. Axwmit Bmicr y

rpyuri O, Si, Al, Fe, Ca, Na, K, C, S, P, N? 5. Hasgite nepesaru i Hemomiku

CIOCO6IB MOJaHHSA JTaHUX BAJIOBOTO CKJIaAy IpyHTY. 6. Oxapakrepuayiite cmo-

co0M PO3paxyHKy JAHUX 3 XIMIYHOTO CKJIady IpyHTy. 7. HaBemiTh mpuriamm

BUKODPHCTAHHS JAHUX 3 XIMIYHOTO CKJIaIy IpyHTy. 8. V sikux dopmax mepedy-

BAIOTH TOJIOBHI XiMiuHI eseMeHTH B rpyHTI? 9. YnM BimpisHserbesa XiMivyHMI

criar pisaux Tumis rpysTie? 10. dka 3amesxHiCTH ICHye MIsK MPaHYJIOMETPUYHHUM 1 XIMI4-

HuM cksragoM pyHTIB? 11. YuM 3yMoBIIeHA IPUPOIHA 1 IITYyYHA PATIOAKTUBHICTE I'PYHTIB?

12. OxapakrepuayiiTe IPYHTOBY XIMII0 TOJIOBHUX PATIOHYKJIIIB 3€MHOTO IIOXOJKEeHHS.

13. HassiTh rosoBHI m:xepesa pamgioakTuBHOro 3abpymaaenHs rpyHTis. 14. [llo Bam Bimomo

mpo pajgioakTuBHe 3abpymHeHHs rpyHTIB micas aBapii Ha YAEC? 15. Illo Bu 3xaere mpo
pamiosioriude kaprorpadyBaHHA IPYHTIB?
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Pos3pgin 5
BBEUPHA 30ATHICTb I'PYHTY

I'ereporennicts, 6araTodasHicTh, AHI30TPOITHICTD, TOPUCTICTh IPYHTY
€ THMU Oy’Ke CIEeIN(PIUYHUMEI 0COOJIMBOCTAMHU IIHOT0 IIPOAYKTY IPYHTOIe-
He3y, 3aBIIKH AKUM IIepeBaskHa OLIBIIICTE IIPOIIECIB, 0 BlIOYBAIOTHCSI
B HBOMY (BRJHOanOqI/I *KUBJICHHS POCJIMH 0lOreHHUMHU eJIeMeHTaMU, iX
MIPOMIIIHHY MITPAII0 Ta aKyMYJIAIIII0, (bopMyBaHHﬁ O3HAK, IIPUTAMAH-
HIX JIHIIe TBeP/IIM tazam rpyHTy TOIIO), € iHIITIHOBAHOIO MlmdaasoBI/IM
ePepPO3IOILIIOM PEYOBUH y IPYHTIL. Moro deHOMEHATBHIM HOPOIKEH-
HSIM BUABHWJIACS YHIKAJbHA IJIA Olocepu 66upna 3damuicmo IpYyH-

my — oOMiHHe i HeoOMIHHe IOTVIMHAHHS BCUIAKHMX TBEPIWX, PLIKHX,
rasoro i0HUX PEeYOBUH Ta KOHIIEHTPYBAHHS 1X HA MOBEPXHI BIIKPUTOIO
K.K. Tenpoitiiem rpyuToBoro BompHoro xomiutexcy (IBK), mpencrasie-
HOTO TIepeayciM IPYHTOBUMHE KOJIOITaAMH.

5.1. Buau B6mpaHHA

K.K. T'egpoiiite BUAINE y IPyHTaX ITSTh BUAIB BOMpaHHS: MeXaHId-
He, QiamuHe, XIMIUHe, OlosoriuHe, (ismko-ximiune. Ila wiracudikarris
BUTPUMAJIa BUIIPOOYBAHHS YacoM, HAIIOBHUBIINCH CHLOTOJIHI OaraTbma
HEBIJOMHMMH PaHiIllle BIIJOMOCTSMHE IIPO 3aKOHOMIPHOCTI BOMpaHHS pedo-
BUH y IpyHTax. BiacTuBocTl IpyHTIB HOTJIMHATH T'a3W, BOOSIHI IIAapH,
PO3UYMHEH] peyoBMH OyJIM BIAOMI Ille IIPUPOJIO3HABIAM JTaBHHOTO Pumy.
IIpore cyuacHl yssBJIeHHS IIpo COPOIIIMHI IIPOIlECH B IPYHTaX copmyBa-
JIACSI JIUIIE 3aBISKN 3alIPOBAIKEHHIO B IPYHTO3HABCTBO 3AKOHIB (P13M4-
"ol Ta kosoimuoi ximil (I'.C. Tommcon, . Veir), smiicaenoro K.K. I'ex-
poiiiem, O.H. Coromoscbrum, I'. Birmepom, C. Marcomom, €.M. I'amo-
voM, B.II. Hikonmecekmm, H.II. Pemesosum, O.®. Tromimum, I.M. Artn-
nosuMm-Kaparaesum, C.H. Anpommumm, M.I. 'opbymosum, M. Ii-I'se-
pist, @. Kesi.

Mexaniune 60uparnHsa — 30ATHICTD IPYHTY 3aTPUMYBATH TBepl 4a-
CTOYUKHM, SKI HAIXOHATH 10 HHOTO PA30M 31 CKAJIAMyYeHOI BOIOI YU 1H-
MMM IILJISXOM, SKIIO iX PO3MIPH IIEPEBUILYIOTh BEJIMUNHY IPYHTOBUX IIOP
a00 He 30lraThca 3 IX popmoro. HpI/IRJIa,HOM TAKOTO ITOTJIMHAHHSA € 3aMy-
JIIOBAHHS rpyHTlB IpibHO3eMOM micjs momry abo Tamumu Bogamu. Ha oc-
HOB1 MEXaHIYHOI'O IIOIVIMHAHHSA PO3P00JIeHO 3aco0m 60pOTBGI/I 3 duIsTpa-
mierno (KOoJIbMATAMK) IITYYHNM 3aMyJII0BAHHAM IPYHTIB CIEIIaIbLHO IIPUTo-
TOBAHMMH I'PYHTOBHMU CycIleH3iaMu. KoabMaTas 3aCTOCOBYIOTH AJIS Me-
Jlopalnl KaMeHHCTHX, IpyOoIimanux Ta 1Hmux (opTirreiHosux y Kosxi-
1) IPYHTIB. 34 TAKOro TPAKTYBAHHS MeXaHIuHe BOMPAHHS He HAJIEHKUTh
JI0 PO3PAMY COPOLIMHMX IIPOIECIB, IIPOTE OCTAHHIM YaCOM 3 SIBJISETHCS

158



Po3gin 5. B6bupHa 3gaTHicTb r'pyHTY

Jenasii OLIbIlle apryMEHTIB Ha KOPHCTh MIXK(asoBOro IepeposmomiIy 3a-
TPUMAaHUX y TAKUH CII0CI0 peuoBUH (HApUKIad, qudyy3isd BeJIMKAX MOJIe-
KyJI OpraHIvHuX a00 OpraHo-MiHEepaAJbHUX PEUYOBHH Y MIKIAKETHI Iapu
TVIMHHUCTUX MIHEPAJIIB 1 CJII0 TOIIO).

Dizuune 60uUPAHHA € 3NATHICTIO IPYHTY KOHIIEHTPYBATH O1JIs eHep-
rOHACHYEHOI IIOBEPXHl CBOIX TOHKOMHWCIIEPCHHX YACTHHOK MOJIEKYJIN
pos3urHEeHnX abo I‘3.30HO,H16HI/IX peuoBuH. IloBepxHeBa eHepria TaKuX
JacToK (HoOyTOK Bl MHOYKEHHS IIOBEPXHEBOI'O HATATY Ha CyMapHy II0-
BEPXHIO JUCIIEPCHOI pa3m) € JOCUTH 3HAYHOWI 1 3aBiKIM HAMATAETHCS
3MEHIIIUTH CBOI0 BEJIMYHMHY 34 PAXYHOK: 1) 3MEHIIEHHsI CaMOi OBEPXHI
(YEpYIIHEHHS, 3JIUITAHHS YaCTOYOK); 2) SHUKEHHS [TOBEPXHEBOr0 HATATY
IIJIAXOM copbuii (3a paxyHOK BaH-Iep-BaasIbCOBHUX CHJI MIKMOJIEKYJISAp-
HOI B3aeMO[li — eJIEKTPOCTATHYHNX, IIOJIAPH3AINHNAX, 1HIYKIIAHAX,
JUCIEPCIMHNX) Ha II0BEPXHI YaCTOK MOJIEKYJI I'a3lB, BOISHUX IIapiB, Ma-
ces, OApBHHKIB, aJIKAJOIMIB Ta I1HIIKUX (IlepeayciM IIOBEPXHEBO-
AKTHUBHUX) PEYOBUH, 3TaTHUX SHIIKYBATH IIOBepXHeBHU HaTAr. [lpm
IIBOMY PO3PI3HAIOTD:

1) adcopbyio — IMOrJIMHAHHS IIOBEPXHEIO IPYHTOBUX aICOPOEHTIB;

2) abcopbuyio — MOTIIMHAHHS 3 IPOHUKHEHHSIM yCepeouHy amicop-
Genry;

3) xemocop6buiro — norauuanus rasy (COg, NH3) BHacTIIOK XIMIYHOI
peakiiii 3 amcop6ertom (CaCOs, NH});

4) koroercauyiro — 3pimrennsa mapis (HoO) B HalToHIINX Kamiagpax
azcopOeHTy.

Y pasi, Komu pevoBHHH (COJIl, KHCJIOTH, JIyTH, OeAKl OpraHiuHl CIIO-
JIYKH) 301JIBINYIOTh ITOBEPXHEBUM HATAT BOMM, X KOHIIEHTPAISA 3MeEH-
IIYeTHCA B MIpy HaOJMMKEHHS [0 IIOBEPXHI TBEPAMX YACTOK IPYHTY,
SIKUH JJIsT 3MEHIIIEHHSI CBOTO [IOBEPXHEBOI0 HATATY BUOIPKOBO afcoplye

BOAY, a He po3unHeHi B Hi#l pevoBunu (Cl-, NOj3), BHACIIIOK Y0TO KOH-

IEHTPAIlld eJIeKTPoJiTy B o0eMl HecopOOBAaHOI BOOH 3pocTae
(K.K. I'enpoiiis HasuBas e HeratuBHOIO copoirie). T.J[. Ctpaxo Ha
OCHOB1 (pi3MuHOI BOMPHOI 3MATHOCTI IPYHTIB PO3POOUB JIeCOpOITiiiHO-
ra3oBUM MeTo] 0OpOTHOM 3 XBOpODAMHU POCJIHH (IIOPOIIOK IPYHTY 3 a1cop-
0oBaHMM HA HBOMY Tra30mMOTIOHMM XIMIKATOM KOHTAKTYE 3 HACIHHIM,
BOMBAIOYM XBOPOOOTBOPHI MIKPOOPTaHI3MH).

Ximiune e6upamnHnsa 3yMOBIIEHE YTBOPEHHAM y IPYHTI (BHACJIIIOK
CYTO XIMIYHHX PEAKIN) BAKKOPO3UYHMHHUX CIIOJIYK, AKI YTBOPIOIOTH 0CAJ,
(HOBy TBEpLY d)a3y) VY rpyHTOBHX PO3YMHAX MOKYThH Oyt Tpu rpymnu
aHIOHIB, Kl BIIPISHSIOTECS POSYMHHICTIO y BOAL CBOIX COJIeH, a oTuxe, U
3JATHICTIO JI0 XIMIYHOTO BOMpPAHHSI:

1) nerxoposunnHi (Cl-, NO3, NOj3) — He morsnHamoThCS;

2) c1abKOPO3UNHHI (CO%‘, HCOg3, SOZ‘) — uactroBo (CaCOs,
CaS04-2H50) morinuHanoThed;
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3) BasxkoposumsHi y Boxi (PO, HPOZ , H,PO;) — mix uac Baae-
Momil IPYHTOBHX pO3UHMHIB 3 OaraToBaneHTHHUMH kKaTiomamu (Ca?*,
Mg?*) mi amiomm yrBopiooTh ximiumi ocamu Cas(PO,)s, Ca(HoPO4)s,
CaHPO,.

Ba masBHOCTI B IpyHTI iomiB Al3*, Fed" amiomm docdopmoi rucmoTH
Jal0Th HACTLIBKHM MIITHI CIIOJIyKH, IO CTAIOTh HEJOCTYIHUMM IJIS POC-
muH. Ocamxennsa gocedaTiB BiIOyBAaeThCI TAKOMK Ha IIOBEPXHI BaYKKO-
POSUMHHUX TlIPOKCHIIB:

[Al(OH);], + CaHPO, = [Al(OH)3] , AIPO, + H,0+ Ca®* +20H".

Ile saBume orpmMmaJsio Ha3By perporpamaiii docdaTiB 1 HeraTUBHY
ArPOHOMIYHY OILIHKY Y 3eMnepo6iB Jlo 1poro & KJacy B3aeMOii HaJie-
SKATH YTBOPEHHS KOMILIEKCIB — Hampukian, Fe(OH)2+ TyMycoM, copbo-
BAHOMY AJIIOMOCHJIIKATAMH Ta TJIMHOTYMYCOBHMX KOMILJIEKCIB (3a paXyHOK
XeMOCOpOITiHOI Ta ajre3ifiHol B3aeMomli), SIK1 BIMITPalOTh BaKIUBY
poJib B YTBOPEHHI OpraHo-MiHepaJbHHX KOJOIMIB IpyHTy. HaBememi
OPUKJIAON 3aCBIIUYYIOTH BeJWKEe 3HAYEHHSA XIMIYHHUX B3Aa€MOIIN s
BOMpAHHA I'PyHTaMU AHIOHIB (POCOPHOI KHCJIOTH, I'yMYCOBUX KHCJIOT,
IIOJIIBAJIEHTHUX KATIOHIB 32 PAXYHOK KOMILIEKCOYTBOPEHHS Ha T'YMYCO-
BUX ITOBEPXHSAX TBEPAUX (has IpyHTY.

Bionoziune e6upannsa 3ymoBieHo BuOIpKOBUM ((h1310010XIMIYHIIM)
HOIVIMHAHHAM POCJIMHAME Ta MIKPOOPTaHi3MaMu Heo6xiaHHx s ix
"KUTTE/IAIBHOCTI eJIeMEHTIB *KUBJICHHS 3 IPYHTY Ta IOBITPS 1 IepeTBo-
PeHH:M ix Ha GloopraHivHi cromykn (OLIKH, HyK/IeTHOBI KUCJIOTH, KJIITKO-
BUHY, JIITHIH TOIIO), B CKJIAJl SKUX BOHHU ¥ 3aKPIIIIOIOTHCS — MOTJIMHA-
IOThCS IPYHTOM. BiosoriuHe ITOTVIMHAHHS BUSBJISETHCA 0araTOrpaHHO 1
Biflirpae Jiy?ke BawKJIMBY €KOJIOro-6ioreoximMiqHy postb y dopMyBaHHI (oH-
Iy TPOGHOCTL, a 3arajoM POIIOYOCTL IPYHTY. 3esIeHl POCIMHHU Ta JesKi
MIKPOOPTaHI3MH € TOJIOBHUMM AreHTaMH ITOCTAYaHHS M0 IPYHTY acuMi-
JIHOBAHOTO 3 TIOBITPST BYTJIEKHMCJIOTO Ta3dy, 3aKpIIJIEHOT0 B CRJIAJHUX OpP-
TaHIYHUX CIIOJIYKAX IX TiJ, MCJId BIAMUPAHHS SIKUX BOHU CTAIOTh YUaCHU-
KaMHt T'YMYCOYTBOPEHHs. A30T 3 IIOBITPSA IIOTPAILISE IO IPYHTY 1 3aKpiIl-
JI0eThbesa TaM (Y BUTVISOL CKJIQTHUX OLIIKOBHUX CIIOJIYK) TeK IIEPEeBAYKHO 3a
paxyHoK MikpobioJioriuaol misrbHocTi. KopeHeBa crcremMa pocIMH I'yCTOK
CITKOIO Ha 3HAYHY IVIMOMHY IIPOHHU3YE IMPodQlyIb IPYHTY Ta HOro JIITOreHHe
MIPYHTsI, BOUPAIOUM €JIEMEHTH 30JIbHOTO JKUBJIEHHS T aAKyMYJIIOOUH X
y IIPUIIOBEPXHEBUX TOPHU30HTAX IPYHTY. DaKTHUYHO (PITOIEHOTHYHUHN eK-
paH e roJIOBHHUM 0ioreoXiMIiUyHMM Oap’epoM, Ha SIKOMY 3aTPUMYIOTBCS BCL
OpPraHOTeHH] eJIEMEHTH, III0 3ar00irae MOTPAILIAHHIO IX ¥ BEJIUKHHA I'eoJIo-
riYHuUil Kpyroodir. Biosioriyie mOrJIMHAHHS 1CTOTHO ITO3HAYAETHCSI M Ha
IHITUX BUAAX BOMPHOI 3[aTHOCTI IPYHTIB, OCKLIBKK BHACJIIOK HAKOIIU-
YeHHS y IPyHTI 60l0Mach aKTHUBI3YIOThCS IIPOIleCH I'yMi(piKaIli Ta TyMyco-
YTBOPEHHS, Kl 0e3mocepeIHb0 BIIMBAIOTH Ha OOMIHHY aJCcopOIIio.
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Dizuro-ximiune soupannsa K.K. 'egpoiils BU3HAYMB AK 30aTHICTD
IPpyHTYy BOMpaTH Ta OOMIHIOBATH HESIKYy YACTUHY KATIOHIB IU(QY3HOIO
mapy koJoigHoi Mmimesnu (rounime IBK — rpyHTOBOrO BGHpPHOrO KOM-
IJIEKCY) Ha eKBIBAJIEHTHY KUJIBKICTh KATIOHIB IPYHTOBOTO PO3YMHY 3a
CXEMOIO:

[TBK]Ca®",Mg”",H" +5KCl =[IBK|5K" + CaCl, + MgCl, + HCL
®opmasbHO peakirito oominy kationis M| 1 M} sammcyioTs Tak:

IBE(M™"),, + nMJ+ =TBK(M3"), + mM].

ITomama dopma sammcy sacBiguye, 10 TAKA CKJIAI0BA YaCTHUHA IPYH-
Ty, AK 11 BOMPHUN KOMILIEKC (IT03HAYEHHM CHMBOJIOM fBH) anae B
IPYHTOBUH PO3UMH KaTlOHU B OOMIH Ha eKBIBAJIEHTHY KIJIBbKICTh KaTio-
HIB 1HIIIOTO POIY.

3 oryiAanay Ha pe3yJIbTaTH HOBITHIX HOCIIIKEHb, I0 I(BOTO BHUIY BOU-
PaHHS BKJIIOYAIOTH TAKOK HeOOMIHHE IIOIIMHAHHS KATIOHIB HA MiHepa-
JBHHUX COpOEHTAaX IPYHTY, CIPUYMHEHe 130MOPQHUMN 3aMIIIeHHIMHI.
IIpy KiTBKICHOMY ONMCAHHI KATIOHHOrO OOMIHY HOT0 HEPIIKO PO3rJIs-
JATh K OOWH 3 BUAIB aacopOIrii Ha IIiIcTaBl TOro, IO OJISA IILOTO BHKO-
PHCTOBYIOTH (DAKTHUYHO Ti CaMl PIBHSHHS, SKI BUTIKAIOTD 13 3aKOHY II0-
umx mac. [Ipore po3biskHOCTI MiMkK KATIOHHAM OOMIHOM 1 a/1COpOIiHHIMMI
ABUIIAMY € HACTIIBKH SHAYHUMHY, IO PO HUX 3aBAIU CIIINL naM’HTaTI/I
0co0JIMBO B pasi crpob 3po3yMITH MeXaHI3MH B3ae€MOJIl 1 TUIN 3B SI3Ky
agcopbeHTa um IBK 3 azcopOaToM Ta OOMIHHHMU 10HAMHU.

5.2. [pyHTOBMI BGUPHMI KOMMNEKC Ta pofb Konoiais
y oro cbyHKUiOHYyBaHHI

KaTionooOMiHHA BOMpPHA 30ATHICTD HAJIEKUTE 0 (PyHIAMEHTAILHIX
BJIACTUBOCTEM IPYHTY, MAaTEPlaJIbHUM HOCIEM SIKOI € IPYHTOBUM BOMPHUM
KOMILIIEKC, ITPeJICTABJIEHNI CYKYITHICTIO MiHepaJIbHUX, OPTaHIYHUX 1 Op-
raHO-MIHEPAJbHUX BHCOKOIMCIEPCHUX HEPO3UYMHHUX y BOIl CIOJIVK,
3maTHUX BOMpaTy Ta OOMIHIOBATH yBIOpaHl 10HU. 3TiAHO 3 BUSHAYEHHIM
JI0 CKJIaIy I'BK HeoqMiHHO BXOASTH 3IaTHI /10 00MIHY KaTIOHH — B IIPO-
TUBHOMY BHIIQJIKY I1efl KOMILJIEKC He 3MIr OM BHUIIJIATH B X0/l pearyBaH-
HSI eKBIBAJIEHTHY KUJIBKICTh KATIOHIB B OOMIH HA KaTIOHU I'PYHTOBOIO
PO3YHHY. ,Z[aJIeRO He BCl TBepm dasu IpyHTY BUABIAIOTHL KATIOHOOOMIH-
Hi BJIACTHBOCTI — He HAJIEHWI HUMH KBaPII 1 IyKe ociabieHl BOHHA Y
MexaHIuyHuX exeMeHTax > 0,002 mm. YiTKO OoKpecseHa 3OATHICTH JI0 II0-
TJIMHAHHSA Ta 00MIHY KATIOHIB IOYHHAE BUABJIATHCI V II€PEIKOJIOITHIN
dparmi myay (< 0,001 MM IJIHHOIYMYCOBI KOMILIEKCH), 4 TOJIOBHUMN
HOCIIMHM IIUX BJIACTHBOCTEH, 6€3YMOBHO, € yJIbTPAMIKPOreTePOreHHl yac-
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TOYKHK KoJioimHol (rper. colla — wieit) poamipaocti (< 0,0001 MM, TOY-
mime 1...100 am = 1077...10% M) — «ruBa mwiors rpyuTy» (O.H. Co-
KOJIOBCBKU). IX KIIBLKICTE y IpyHTax € pisuoo (Bix 1 — 2 mo 30 — 40% Big
MAacCH I'PYHTY), aJie HaBITh 34 MIHIMAJIBHOIO BMICTY came KOJIOIOH € TIE
cyOcTaHIlie, 0 3YMOBJIIOE 3ATHICTH IPYHTY 10 OOMIHY KATIOHAMU.
PoaMip YaCTOYOK B 1 MKM PO3MENOBYeE MisK cO00I0 MEXAaHIUHI eJIEMEHTH,
amaTHi (<1 MKM) 1 HeagaTHi (> 1 MM) 10 o6MiHHOrO BOMpanus. [Ipuyn-
HOIO IIBOTO € Tl 00CTaBUHH, III0:

1) HaBITH 3a MIHIMAJILHOTO BMICTY B IPYHTI CTAHOBJIATH OCHOBHY Yac-
TKy HOT0 TBEP/{0l MOBEPXHI;

2) piswuHl Ta XIMIYHI BJIACTHBOCTI ITOBEPXOHb I'PYHTOBUX Ronomua
CIIPUSIOTE I1epediry HAa HUX PI3HOMAHITHUX OOMIHHO-BOMPHHUX PeaKITii
(sarasiom mporiecis).

VY rpyHTax KOJIOIMM IIpeICcTaBJIeH] MIHEePAJbHUMM, OPTAHIYHUMH Ta
OpTraHO-MIHEPAJILHUMHU CIIoaykaMu. MinepasibHi KoJ0igu 00 €THYIOTH
TJIMHKACT1 MIiHepaand, KoJoigHl (hOopMH KpPeM'SHKH 1 IIIBTOPAOKCUIN
(R903). IloBepxHsa rIMHUCTHUX MiHEpAJiB (KAOJIHIT, TAIYA3UT, MOHTMO-
PHJIOHIT, MYCKOBIT, 610THT, BEPMHUKYJIIT, XJIOPUT) Hece Ha co0l HEeraTHUB-
HUM 3aps/l, MoABa SKOT0 3yMOBJIEHA TIOPYIIEHHIM 3B I3KIB HA KPaoBUX
yJaaMKax KpucTaaiB (13 BUBLJIBHEHHSIM BaJIEHTHOCTEHM KpPalOBHX 10HIB
KICHIO) T4 130MOP(QHNMHA 3aMIIIEHHAMH B CITKAX CHJIIINAKNCHEBUX TET-
paenpiB i amomorimpaTHEX okTaenpis (Sitt ma Al3*, Al3* ma Fe?* a6o
Mg?"). 3apmgaxu saBxkOM HeraTHBHOMY (Hesase:xHo Bin pH) sapamy
TJINHA 3JlaTHi 0 OOMIHHOrO BOMpaHHA KaTiOHIB. OpeaHiumi Konoi,un
IpeacTaBJIeH] IIePEBAIKHO IyMyCOBHMH, OlTKOBMMH Ta AeKIME IHIITAMI
PEUOBMHAM, Kl TTepeOyBalTh y IHCIEPrOBAHOMY CTaHI, a OpP2aHO-
MIHEPAJIbHI — CIIOJIYKAMU T'YMYCOBUX PEUOBMH 3 TVIMHUCTUMU MiHepa-
JaMHu Ta ocal:keHuMy opMaMu miBTopaokcumiB. Ile HaiblIbII Pi3HO-
MaHITHA 3a CKJIaJ0M 1 djopMaMu 3B’A3Ky Ipylla IPYHTOBUX KOJIOITIB, K1
BUIUIAIOTE HEOPIUHAPHUME CII0c00aMu (YIbTPa3ByKOM TOIIIO).

ITosira (a motim 1 Ge3posmuibHe, 3a BuciaoBoM B.B. Ilonuwmosa, mamy-
BaHHH) B KOp1 BUBITPIOBAHHSA KOJIOIIIB CIIPUYNHEHA, K 0yJI0 3a3HAYEHO,
rmepreHHom TpaHC(bopMaLueIo EePBUHHUX MAaCHBHO- RpI/ICTaJII‘:[HI/IX 11o-
pim 1 MiHepaJiB yske Ha crajmil ix cyTo disuunmx (0e3 3MIHM XIMIYHOI'O
CKJIa/y) IIepeTBOPeHb. 3arajioM BiJOMi JBa CIIOCOOM INTYYHOIrO IIEpeBe-
JEeHHS PEYOBMH Yy KOJOIOHUMN CTAH: NUCIIEPCIMHUNA TA KOHICHCAIIMHMIA,
Ilpu mmcmeprairii pevyoBMHA ITOAPIOHIOETHCS 0 KOJIOITHOI PO3MipHOCTI
(HampuKIa, Ha MIAPpOBUX MJIMHAX), 4 B IIPOILECl KOHIEHCAI[] KOOI qHMIH
CTaH JOCATAETBCS 38 PAXyHOK YKPYIHEHHS JacTok a00 arperamii MoJe-
KyJI (HaIIpHKJIaf, IIPH TiAPOJI3l XJIOpHAy 3aiisa). ¥ IPyHTaX KOJIOiLH
YTBOPIOIOTECH, MabyTh, TUMU CAMUMU IIJIAXaMH, AKI MK C0000 Jyse
HepeIlIITal0ThCA BHACTIIOK 6e3nepepBH0ro mepeodiry mpoIleciB BUBITPIO-
BAHHS Ta IPYHTOTBOPEHHS. 1X HACJLIKOM BHUSBUIIOCS 0l0cqeposHAUyIIe
3pOCTaHHA 3arajbHoi Ta muToMoi (M%/1 T) moBepxHi, yABIEHHS PO AKY
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nae suxonanuii K.K. Iempoiiiiem miapaxyHOK ILTONI BCIX CTOPIH KyOmH-
KiB, yTBOpPeHUX IIpH Imoapi6HeHH] 1 cM3 TBepmoro Tina (Tads. 5.1).

Tabruys 5.1. 30inpuIeHHs NUIOLIi IOBEPXOHB Ky0a npu noapioHeHH

JloB:muna Kinmericts Bar:é;;}:;{no_ Ilepumerp, Kinmpricts
pebpa, cm Ky0iB . 9 cM KYyTIB
TrpaHeu, CM
101 108 6-101 12-102 8-103
102 108 6-102
1073 10° 6-103
1074 1012 6-104 (6 M2) 12-108 8-1012
100 1015 6-10°
1076 1018 6-108
1077 1021 6-107 (0,6 ra) 12-10!5 8-1021

Ax cBigunTh TAOI. 5.1, IpKM SOCATHEHH] KOMKHIM pe6p0M HOBOTI'O KY-
oura 10~7 (0,0000001) cM, saraianbHA IoOBepXHA (a BogHOYAC 1 THTOMA —
B HaBeJeHOMY IIPHUKJIA]l BOHM € OJHAKOBMMM) JOCATAE KOJOCAJIBHOI Be-
manaz 60 000 000 ecm? (0,6 ra). [IuToMma IIoBepxHA € OTHMUM 13 HaiicyT-
TEBIIINX IAPAMETpPIB, AKl CHPUYMHIOITH XIMIYHY AKTHBHICTL IPYHTIB,
III0 3aKOHOMIPHO 3pOCTae MpHu aucireprailli yactuHok. Ilpu mogpioHeHH1
(mmcmepryBaHH1) 301IBIIYIOTHCS HE TIIBKY 3arajibHa 1 IIMTOMA IOBEPXHI
TBepAux (a3, a i 3araJbHHUA IMepuUMeTp pebep JacTouoK Ta KLJIBKICTH
KyTiB (1 Kyba — TpI/II‘paHHI/IX) Ile my:xe BaskJIMBO y 'PYHTOBUX yMO-
Bax, Je HOBerHl KOJIOLIIB, iX pebpa Ta KyTH € TOJIOBHOKI apeHO Haw-
BAYKJIUBIIINX IIPOIIECIB.

Bimomo, 110 0cOOMMBI BJIACTHBOCTI IOBEPXHI PIAWMHN IIOSCHIOTHCSI
THM, IO Ii TIOBEPXHEBI MOJIEKYJIN 343HAIOTH JIUIIE OJHOOIYHOTO HMPUTSI-
TaHHS PO3TAIOBAHUX I HUMHU MOJIEKYJI, TOMI1 SIK MOJIEKYJI BCEPEIUHL
plLIvMHY I1epe0yBaioTh I PIBHOMIPHUM BILIMBOM MOJIEKYJI, III0 OTOYY-
o1k ix. [luM cTBOpIOETHCS 330BHI HEBPIBHOBAKEHUI ITOBEPXHEBUI Ha-
TAT, 3aBAAKN YOMY THCK Ha IIOBEPXHI PLIMHU 1HOI1 JOCATAE THUCAYL KO-
yJIIB, 4 MOBEPXHEBA ILIIBKA 3aBKIU € OLIBII IIJILHOI, HI%K PeIlTa Plan-
uu. IToBepxHeBui HATAT (IPUYOMY 3HAYHO BUIIUHA, HI3K y PLIXUH) ICHYE 1
y TBepaux TiI. TyT Tesx y IIOBEepXHEBUX MOJIEKYJI 1 aTOMIB YaCTKOBO BH-
BUIbHEHUMH (HE ITOBHICTIO 3PIBHOBAKEHNMHU) 3AJIUIITAIOTHCA CIIPAMOBAHI
Has30BHI cuian. ToMy aToMu Ta 10HM, AKI JIEKATh HA IMOBEPXHI YaCTOUOK
KPHCTAJIIYHOrO TiJIa, MAIOTh 30BCIM 1HIII BJIACTHUBOCTI TA 3allac eHeprii,
HIX Tl, III0 3HAXOOAThECA ycepenuul Tima. OcTaHHl He HamlIeH]l BIBLHOIO
eHeprieo, 00 COPSIMOBAHI HA HHUX CHJINM HAUOIIMIKYMX IIECTA MOJIEKYJI
(mpu KyOlUHiH rpaTui) B3a€EMHO BPIBHOBAKYIOTHCSA. BHUIIOBIIHA Ha II0-
BEPXHIO, MOJIEKYJIa quyBaTI/IMe CHJIOBHUH BILJIUB JIUIITE 3 IT' ATA HATIPSIM-
KiB, a 30BHIIIHS BaJIEHTHICTD 3aJIUIIAETHCS BUBLIBHEHOIO, OT:Ke, HEeHA-
CHYEHOI0 CUJIOBHUM II0JIEM. 3ayBasKHUMO, IIT0 MOJIEKyJa (aToM, 10H), po3-
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TalroBada Ha peOpl, Mae OBl BHBLIbHEH] BAJIEHTHOCTI, a Ha BepIIMHIL
KyTa, — Tpu. IloBepxHeBa (aK 1 Oymb-dka 1HIIA) eHepris 3aaTHAa mIepe-
XOOWUTH B 1HIIM popMmu. Uepes 1ie AUCIEProBaHl T4, MAKOYU JIMCHO KO-
JI0OCaJIbHI 3aIIacy II0BEPXHEBOI eHeprii, CIIPOMOMKHI KaTAJITHYHO BILJIH-
BATHU Ha I1epebir XIMIYHUX PeakIiii, y TOMY YHCJIl 1 B IPYHTAX.
Ackpasum OPHUKJIAIOM
Tabnuys 5.2. Kinpkicts Oy, BUALIEHOTO 5 T MOKe CJIIyryBaTh OIIMCAHUM
xowxHoi dpakuii 3 20 cm® HyOp sa meironmen O.H. COKOJIOBCBKMM — BILIWEB
CTYIEeHS ITOAPIOHEeHOCT] IPYH-

; 3
q)pa;gg;’ = Rmegg’ o TOBHX UYACTOUOK HA PO3KJIAT,
: IMepoKcuay BoxgHIO  (TabsI.
0,00 — 0,01 24 . .
0.01-0.05 29 5.2). HaBeneni nani mokasy-
0,05 0,10 12 OThb. YHM BHIIMHA CTYIIHBb
0,10 — 0,25 2 JaucIiepcHol hpaxiii Toro ca-
0,50 ~ 1,00 0 MOTO IPYHTY, YHM OiibIme

MOro IIMTOMA IIOBEPXHS, THM
BUINA 30ATHICTD IPYHTY 0 HIPUCKOPEHHSA XIMIUHUX peaRuiﬁ

OmnucaHNMU BJIACTUBOCTSIMU B iX KJIACHIHOMY HpOHBl HaJiJIeH] IpyH-
TOBI KoJI0inmy, KAaTaJITHYHI BJIACTHBOCTI SKHUX TAKOI MIPOK KOPUTYIOTH
IUHAMIKY IPYHTOBHX IIPOIIECIB, AKA € HETOCSKHOK B JIaOOpaTOPHUX
yMOBaX.

[TpssMi BUMIPIOBAHHS ITOBEPXOHb I'PYHTOBHUX YACTOYOK 3ACBIIUYIOTH,
10 peaJIbHUN BHECOK KOJIOIMIB y 3aralibHy IIOBEPXHIO IPYHTY € e OlIb-
IIMM, OCKLJIBKM 3HAYHA YACTHHA IPYHTOBOTO MYJy Mae ILIACTHHYACTY
dopMmy 13 CyTTEBO 30LILIIEHOI0 IIOBEPXHEI0. IInToMa IMoBEepXHS KOJIOIIIB
PI3HHX 34 TeHe30I0 CYyIVIMHHCTUX IPYHTIB B I'yMyCOBOMY T'OPHM30HTI CTa-
HOBUTBH, M5/T: IepHOBO-II1I30IUCTUX IPYHTIB — 29, CipHX OIIiI30JIeHIX —
33, yopHOo3eMiB — 48.

Crernudika xkaTioHOOOMIHHOTO BOMPAHHS B PI3HUX IPYHTAX 3yMOBJIE-
Ha CKJIAZOM, OyIOBOIO Ta B3a€MOJIEI0 KOJIOIMiB, 3 sikux yrBopero 1BK.
3arasipHa cxeMma OyIOBH MILIEJIM PISHHX IPYHTOBHX KOJIOIMIB IIPEICTaB-
JIeHa Ha puc. 5.1.

[Topsn 13 3araabHO0 cxeMo I TyT 306pa>1ceHo (B yMOBHO cepuuHiit
d)opM1) OyZOBY XIMIUHO UMCTHUX (l30J’IbOBaHI/IX Bl IPYHTOBOTO PO3UUHY)
MIIIeJI KOJIOIMHOI KpeM sIHKHM 2, TyMycy & Ta rigpokcuay 3auida 4. Ix oc-
HOBY CTAHOBHUTL A0pO, IIPUPOLA SAKOI0 BU3HAUAE MOBEMIHKY I'PYHTOBUX
KoJs10igiB. BoHO € cKIagHOI CIIOJIYKOI aMopgHOI abo KpHCTaIIYHOL Oy-
JIOBH HAaMpPI3HOMAHITHIIIIOTO XIMIYHOTO CkJIamy. Ha moBepxHi 3arajiom
Hepo3uurH020 (B IIbOMY pas3l — y Bojl) Aapa popMyeTbesT MIITHO YTPH-
MyBaHUI IIap IIOTEHINAJBH3HAYAIbHUX 10HIB, AKI HecyTh 3apsan. Lleit
IIap YyTBOPIOETHCA 32 PAXYHOK MOJICKYJ SApa, 3OAaTHUX AUCOIIIOBATHA HAa
#oro HOBerHi Ha louu. dgpo mimenu pasom 3 Imapom TIOTEHI[IaIBU3HA -
YaJIbHHUX 10HIB YTBOPIOE epamy.y. Miax TPaHyJI0K0 i PO3YHMHOM, IO OTOUYE
KOJIOIZ, BUHHMKAE TePMOOUHAMIUHMNA IIOTEHITIAJ, IiJ BIJIMBOM SKOIO 13
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Puc. 5.1. CxemaTuuna GyaoBa mMimes rpyHTOBAX
KOJIOIiB:
a — opraHivHi KoJoiny; 6 — MiHepasbHI Kosoiny; ] — ryMyc y IpyHTOBOMY PO34nHi; 2 —
miamsoBaHUH rymyc; 3 — 6a3oin (riaporcuy 3amrisa); 4 — omumois (CHITIIieBa KUCI0Ta)

PO3UMHY IIPUTATYIOTHCA BIIIHCOITIMOBAHI 10HH HPOTUJIEKHOIO 3HAKA,
SAKl 3afiMAIOTh YITKO BH3HAYEHI IIPOCTOPOBI moawmirii. Beamocepenuabo Ha
HOBEPXHI sAOpa PO3MIIILYIOTHCSA 10HHM, CIIOPITHEH1 I pedoBHMHI, a BCl
MPOTHUJIEKHO 3apskeH] 100U (IPOTUIOHM, KOMIIEHCYIOYl 10HU) IIPH JIU-
COITIIOBAHHI MOBEPXHEBUX MOJIEKYJI YTBOPIOIOTHL TAK 3BAHUM IAp KOM-
HeHCAllMHUX 10HIB. BOHM pO3TAIIOBYIOTHCS HOBKOJIA TPAHYJIH IBOMA
mapaMu, oguH 3 aKux (mrap ['eJIbMrosbia) € HepyXoOMUM, OCKLIBKM MIII-
HO YTPUMYEThCS €JIEKTPOCTATUYHUMHY CHJIAMU HOTEHI[IaJIBU3HAYATIEHNUX
iomiB. I'paHysa pasoM 3 HEpPYyXOMHM IIIApPOM KOMIIEHCYBAJbHHUX 10HIB
YTBOPIOE K0J1010KHY uacmurky. Misk Helo Ta OTOUYIOUNM PO3YNHOM BUHU-
Kae eJIeKTPOKIHeTUYHHUM II0TeHINaJ (g3eTa-IIOTeHINAJ), M BILJIMBOM
SIKOTO TIepebyBae 1HIMH (Muy3HMi) Iap KOMIIEHCYBAaJbHUX 10HIB, 3/1aT-
HUX €KBIBaJIEHTHO OOMIHIOBATHCA HA 10HM TOI'O CAMOIO 3HAKA 3apsaay 13
0TOUyUOoro po3umuy. IIpoTHioHH, sSKI yTBOPHOIOTH JOBKOJA SApa IIO-
OBIAHUHT eJIeKTPUYHUHN I11ap, POSMIIILYIOTECS TAK He JIUIe IIPU JUCOIia-
il HOBEPXHEBUX MOJIEKYJI sIIpa KOJIOIMHOI YacTOYKHM, a, MabyTh, 1 TO],
KOJIM BOHH IIOTJIMHAIOTHCSA HEI 3 0TOUYIOUOr0 PO3IUUHY (IUCIIEPCIHHOI0
CepeoBUINA).

I'pamyna pasom 3 mogBifiHuM (BKJIOUAOYN OUQYIHMUI) IMIApPOM IIPO-
THIOHIB HA3WBAETBHCA KOJI0IOHOI0 MIlLEJI0, IKA B PO3YHHI OTOUEHA MIK-
MIIeJIAPHOI PITUHOI (IUCIIEPCIHHUM CepefoBHINEM) 1 € 3aBXRIU Hell-
mpanvroio. 11 ocHOBHA Maca 3ocepe/keHa B TPAHYJIl, 3aps SKol 1 BBa-
SKRAIOTh 3aPAJIOM KOJIOITHOI YaCTUHKU.
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Miteny xo0imHOI CHIIIIIEBOI KMCIOTH IIOZAHO CXEMATHYHO 3 OTJISIY
Ha Te, [0 TOBEPXHEBl MOJIEKYJIH SApa MIIeJU CHJIIINeBol Kucaotu (abo

i coueit) mucoriooTs 3a piBHanEaM: HySi05 <> 2H +Si03

{[H;810,], mSiO3" (m - x)H3} xH".

AOPO MILIeJIN |

ioHm HOTeHL[iaJIBI/ISHa‘{aJILHOI‘O mapy

KOMIIEHCYIOUl 10HH B HEPYXOMOMY IIIapi IIPOTHIOHIB

IIPOTUIOHU IUQY3HOTO APy

VY IpyHTI KOJIOIOM HEOOMIHHO B3a€EMOMIIOTL 3 IPYHTOBHM PO3YHHOM,
OT:Ke, POJIb MPOTUIOHIB, oKpiM HT 1 pasom 3 HuM, BukoHyBaTUMYTH K,
Na*, Mg*, Ca?*.

Y naboparopii Ko0imHI posunHu rigpokcumy samiza Fe(OH)s omep-
SKYIOTH TigposrisoMm poaumHiB FeCls mpm xum’sTiHHI. Y IPYHTOBHX yMO-
BaxX, [ie BIJICYTHI BHCOKI TeMIIepaTypu 1 HEMOMKJINBE TpUBAJIe
KHITSITIHHSA, KOJIOIIM TIAPOKCUIY 3aJ1i3a YTBOPIOIOTHCSA HAMIMOBIpHIIIE
3aBISKHM KATAJITUYHUM BJIACTUBOCTSIM IPYHTY. ¥ 3B’SI3KY 3 ITUM OYIOBY
vitiein Fe(OH)3 s rpyHTOBHMX yMOB HaMdacriiiie 300pasKyoOTh TakK
(IV), mo moBepxHeBl Mosieryau amapa minenu Fe(OH)s mucorioooTs Ha
ioam Fe3* ta OH™:

[Fe(OM),], mFe™ + (m ~x)OH"} xOH "

Ha Bigmixy Bl KOJIOITHOL CHITIIIIEBOI KMCJIOTH IJIA FIAPOKCHIY 3aJ13a
y IPYHTOBHUX YMOBAX IIPOTHIOHAMM MOXKYTH CIYTYBATH OyIb-AKl aHIOHH
IPYHTOBOI'O PO3YHHY.

BampomonoBana ceoro yacy M.I. ['opGymoBuM cxema OymoBu Milieau
TYMIHOBOI KHCJIOTH JAJIa 3MOT'Y CKJIACTH 3arajibHe YsIBJIEHHS IIPO KOJIOi-
HUI TYMycC, HaOlJIeHUH CTIMKUM HeraTUBHUM 3apsamoMm. IIpore mpemapa-
THBHA T'yMIHOBAa KHCJIOTA HE MOKe XapaKTepHU3yBATU TYMYC 3arajioM.
XapaxTepu3youn KOJIOITHO-XIMIYHY IPHUPOIY I'yMyCy, MU BiKe 3rajyBa-
JIY IIPO HAJIEXKHICTH I'PYHTOBHUX I'yMYCOBUX PEYOBHH JI0 KJIACY KOJIOIIHUX
noBepxHeBo-akTuBHUX peuoBuH (KIIAP).

Bigmosigh Ha 3amuTaHHSA, IO K CTAHOBJIATH COOOI MIIIEJIM I'yMYCO-
BUX PeUYOBHH, BuTikae 3 mocaimxens M.M. Kormonosol, axa mosesa, 1o
mpu TyMidiKaIii yTBOPIOTHCS BEJIUKI MOJEKYJIH T'YMYCOIIOMIOHUX PEUO-
BHH, CKJIaJIeH]l 3 JBOX YACTHH — XIHOHHOI (T1Ipodo0HOoI) Ta aMIHOKHCIIOT-
HOI (MapodLIILHOL):
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OpnHiero 3 IPUYMH arperaTUBHOI CTA0LILHOCTI KOJIOLTHHX PO3YMHIB
(mpoTH/iis yTBOPEHHIO 0CaIB) IPUIHATO BBAXKATU HAABHICTH JOBKOJA
KOJIOLIHUX MILeJI IifIpaTHUX 00OJIOHOK, SIK1 3aBAXKAITH IX 30JIMKEHHIO
Ta JIUIMAHHL. 3aJIeKHO0 BiJT 3JaTHOCTI 10 TiApaTaIrii Kool u MoIiISIOTh
HAa 2l0poinbHi Ta 2i0poghobri. ['apodiIbHIMU € KOJIOIMHY, Y AKUX MIIle-
Jn 0e3I10cepeIHbO B3AEMOIIIOTE 3 BOIOI0, 4 Tiapodo0Hl KOIOIMHI MillesIn
37aTHI IIEPEeXOJUTH B PO3YMHEHWI CTAH JIWIE 3a PAXyHOK Tiapararfii
ioHIB mudysHoro mapy. HaitBurmomo cepes rpyHTOBHX KOJIOIMIB € TiIpo-
JiabHICTL caMe OpraHIYHUX KOJIOITIB.

Hesasxro amoramartucs, 1o y rpyHTI, e JUCIIEPCIfiHe CepeoBUIIE €
BHHSATKOBO BOIHMM, ICHYBAHHSA TAKMX THUQPLIBHMX MOJIEKYJI IIPOCTO He-
MOKJIMBE 3 IPUYMHU TiapodobHOoCTl iX XIHOHHOI yacTuHu. Besmepeuno,
y BOJHOMY CEePeIOBHII 1Tl caMi MOJIEKYJIH aCOITII0BATUMYThHCS (TI0JIIMEpH-
3yBATUMYThCS) B YJIBTPaMIKpoarperaTd, XOBAalOUM B iX cepelwHy Tiapo-
o0OHI (XIHOHHI Ta BYIJIEBOLHEBI) JIAHIIOTH, K1 CIIOJIYyYAIOTHCSI MK COO0I0
3raJlaHVMM BUIIE BaH-JeP-BAaaIbCOBUME CHJIAMH, & iX 30BHIIIHS TiIpO-
dipHA 000JI0HKA BUIIOBHIOETHCS JIAHIIIONAMK AMIHOKHCJIOTHHX MAaKpO-
MOJIEKYJI. 3a3HAUYeHWH XiJ YTBOPEHHS MIIEJ I'YMYCOBHX PEUYOBHH 3ara-
JIOM € XapaKTePHUM JIJIs1 KOJIOITHUX IIOBEPXHEBO-AKTHBHUX PEYOBHH.

Mopens mitenn TyMYCOBHX CIIOJIYK fIK KOJIOITHIX ITAP moxxHa ysiBuU-
TH TaK: rifpodobHe sA4pO Milen — L STYCTOK XIHOHHO-BYIJI€BOJHEBHX
MaKpOMOJIEKYJI, a 30BHINIHA TiApogiabHa 060JI0HKA MIeIn yTBOPEeHA
aMIHOKHCJIOTHOK (IIENTHIHO0) YaCTHHOW MakpoMoseryl. [lepesasmaro-
9UMH (YHKIIOHAIBHUMY IPyIaMy Ha IIOBEPXHI TakuMX Mimes OynyTs
rapbOokcuipHl (—COOH) ta amimorpynu (—NH,), skl ¥ 3yMOBIIIOIOTH
OCHOBHI BJIACTHBOCTI KOJIOITHOTO TYMYyCy, BOJHOYAC BIAMOBimamYud 3a
peaxirii opraso-MiHepaJIbHOI B3aeMoll B KoJioimax rpyHry. Lle gae Modxk-
JIMBICTH BBAYKATH XIMIUHO JIysKe CKJIAIHE SOPO0 MIIEJIH T'yMYyCy CBOEpLJ-
HUM OPTaHIYHHM pamuikaaoM R, rizpodo0HICTh SKOro CIIPUYNHIOE HOT0
KOJIOITHUH CTaH, a 3B’A3aHl 3 HUM (PYHKIIIOHAJIBHI IPYIIM — MOro KaTio-
HOOOMIHHI BiracTUBOCTI. CXxeMaTHYIHO (pOpMYJIIy KOJIOITHOI MIIIeJIN IyMy-
Cy 300paskyIoTh TaK:

{[R],mCOO™ +(m-x)H"| xH".
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Y rpyHTOBHX ymMOBaxX poJib IIpoTHioHIB, okpim HT, Buromymors K,
Na*, NH4*, Mg2*, Ca2*, Fe3* romo.

Komoimu, axi MamoTh y IOTEHINAJBU3HAYAJILHOMY IIapl HEraTHBHO
3apsIKeH] 10HH, a B PO3UYMH BIOAUCONIHOBYIOTh H-10Hu (cHitiirieBa Kric-
JI0Ta, TyMYCOBl1 KHCJIOTH), HA3UBAKTLCA amumoigaMu (KHCJIOTOIOMI0HM-
MHM), a4 Ti, [0 MAlOTh y HOTEHI[IAaJIBHN3HAYAIILHOMY IIapl MO3UTHUBHO 3a-
PAIKeH] 10HH, a B po3unH nocuiiaioTs 1oau OH-, — 6aszoimamu. Kosoimu
TAPOKCUIIB 3aJIl3a, aJIOMIHI, IPOTEIHIB 3aJIeskHO Bl peakini cepeso-
Bumma (KHCJIOl, JIy»KHOI, HeHUTpaJbHOI) IIOBOAATH cede TO AK KUCJIOTH
(ammmoinm), To K ocHOBH (0a30imu), TOOTO (parTHUHO € amdoIiTolmamMmmu
(amdorepaumu komoimamu). Tak, y kuciaomy cepemourti AI(OH)s mocu-
nae B posund OH-10HH, AUCOIIII00YN 32 OCHOBHUM THIIOM:

Al(OH)5 = AI(OH); + OH".
Y nysxuomy cepemosuri Al(OH)s moBoguth cebe sk Kucsora, KOJIOifg

axoi HabyBae HeratwsHoro sapsamy: Al(OH); = AIO(OH); + OH*. Ilpu

HIJKKUCIEHH] IOCHJIIOETHCA 0a30igHa AUCOIIalg aM(OTepHUX KOJIOIIIB,
aas ni,unymyBaHHﬂM — anmaoigHa. 3a mesaxoro smaveHHs pH, saxe Ha-
3MBAETHCSA 130€JEKTPUYHOI TOUYKOIO (130ene}chHqHHM pH) KOJIOiz 1I0-
CHJIae B OTOYYIOUMN PO3UMH ONHAKOBY KIJBKICTL KATIOHIB 1 aHIOHIB,
CTAIOUM eJIeKTpoHeHTpaIbHuM. [3oemexrpuunuii pH xapaxrepusye cry-
IMHb IPOSBY AIIUI0INHO-0a30IJHUX BJIACTUBOCTEN IPYHTOBHX KOJIOIIIB.
VY peanbHUX IpyHTax, MabyTh, HEMae TUIIOBUX 0a30i/diB, a € amgoii-
moiou — xosnoigu Fe(OH); ta AI(OH)s, smaTHI aMiHIOBATH 3HAK 3apsAmy
3aJIeXKHO BlJ peakxirii 'pyHTOBOIO PO3UHHY. Y KMCJINX YMOBAX BOHH IIO-

BoAATE cebe sk Oaszoinu (Fe(OH); < Fe? +30H7), a B my:HHUX — K

aruoinu (HyFeO5 <> 3H + FeOg_).

[Tomosxerus mpo amdostitoigaicts kosoigaux Fe(OH)s; ta AI(OH)s B
IPYHTaX BUTIKAE 3 €KCIIEPUMEHTIB 3 00poOKy B J1abopaTopil IPyHTY II0-
nepeMiHHo KHCJIOTOIO Ta JIyTOM, SKa # CIPHIUHIOE 3MiHy 3HAKA 3apsamy
Mluen I‘mpaTlB lIlBTOpaORCI/I,I[IB OnHak Yy IPUPOJHMX yMOBaX IPYyHTH He
30aTHI Tak p13fco 3MIHIOBATH CBOIO PEAKIIIO, KA € [IJI KOMKHOTO IPYHTO-
BOTO THUITY X0Y 1 JMHAMIUHOIO, aJié KOHCTAHTHOI BEJIMUNHOIO, Yepea 10 B
IPpyHTaX 3MIHU 3HaKa 3apamy mirea RyOs He criocrepiraernbes.

Izoenexrpuuna Touka xosoiguoro Fe(OH)5 macrae mpu pH 7,0, a mia
AI(OH)3 — pH 8,0. Ot:xe, mig yac peakirii IpyHTOBOTO PO3YMHY, 1II0 HA-
Ommxaerbea o HedTpaapHol (pH 7,0 — 7,5), xosoingu rimparTisB IBTOpPA-
OKCH/IIB IIPOJIOBIKYIOTh 3aJIMIIATHCA 0a30igaMu, 1 TUITBKYU O IaJIbIIe iI-
BUINEHHA JIysKHOCTI rpyHTOoBOr0o posumHy (pH 8,0 —9,0) cupusarume ix
nepesapamEranuo. lle osHavae, 110 B KMCIUX IPYHTAX, J0 AKUX HAJe-
SKATh JEePHOBO-III30JIKCTI Ta Clpl OMIA30JIeH], TaKl KOJIOIMH € TUIIOBUMU
basoimamu.
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I'pyHTOBI KOJIOIMM B PO3UMHEHOMY CTaHI HA3UBAIOTH 30/1eM, a ix
ocan — eesiem. IX 3maTHICTD MEPEXOIUTH 13 TeII0 B 30J1b (IIeIITU3allls), a
30JTI0 B resib (KOATYJIAITISI) MO3HAYAETHCS HA OCHOBHHUX BJIACTHBOCTSX
IPYHTIB Ta iX €KOJIOTIYHUX PesKUMax.

Koaryssiia (ocimaHHSa) IPYHTOBHX KOJIOILIB MOsKe BIIOyBaTHCA 3 Pia-
HUX NPUYUH, HAIIPUKJIAL, i BIJINBOM PO3YMHIB eJIeKTPOJITIB (esteKm-
ponimna KO&I‘yJ’IHL[lH) Ii cyre y mepmomy HaOJIMKEeHH] 3BOJIUTECS 0
HeI/ITpame,aLm 3aps/iB KOJIOIHAX Mluen ITpu )111 HAa TIIPO030JIl IPYHTO-
BUX KOJ’IOLHIB PO3YMHIB eJIeKTpOJIITlB iX OKpeMi 10HH KOMIIEHCYIOTH 3a-
PSII MillesI, ITepPeBOISYH iX B 130€JIeKTPpUYHUM cTaH. OCKIIBKY OLJIBIIICTD
IPYHTOBUX KOJIOIMIB (Tymyc, TVIMHA) € aruaoinamMu (MamoTh HeraTUBHUMN
3apaAnd), IX KOaryJsIfiio CIPUYMHIOTD KATIOHM TIPYHTOBOTO PO3YUMHY.
Hetitpasmisariiss 3apsaay KOJIOITHUX YACTOUOK IIPU3BOJAUTH IO BTPATH HU-
MU arperaTUBHOI cTaOlIbHOCTI, BOHH 3JIMIIAIOTHCS, YKPYITHIOIOTHCA 1 3a-
3HAIOYM JIil rpasiTalili, BUIIagal0Th B 0CaJl.

MiHiMaJIbHy KOHIIEHTPAIIII0 eJIeKTPOJIITY, 3a KOl BIIOyBaeThCA Koa-
TYJISIS LIEOT0 30110, HA3UBAKTH NOPO2OM KOALYAULL. Pizmi eﬂeRTpom-
TH MaiOTh p13Hy €HepPrio KoaryJssiii 3aJesKHO BiJl BAJIEHTHOCTI KOMIIeH-
CYBaJIBHOTO 10HA Ta aTOMHOI Macu anOBmHoro XIMIYHOTO eJIeMeHTA.
Tomy momo koarymsmii rizpososeit rymycy 1 TJIMHM BCl KATIOHW, SIK1
HANJaCTIIe TPAILIATHBCI B IPYHTAX, 34 CHJIOK KOATYJIOBAJIBLHOI il

dopmyrors Tarmit pam: Na® < NHj < K* < Mg?* < Ca?" < AI?* < Fe?*,

TOOTO KOAryJIBaJIbHA [T OJHOBAJIEHTHHX KATIOHIB € CJIAOIIOI, HIMK
JBOBAJICHTHHUX, a JBOBAJICHTHUX — HIXK TpHBaJeHTHHX. Koarymamosaib-
Ha 3JaTHICTH 10HA BOIHIO («MOJIMM IMPOTOH») HAOIMMKAETHCA 40 KOATryJIo-
BaJIbHOI M1 JBOBAJIEHTHHX KaTIOHIB (TabJ1. 5.3).

Tabnuus 5.3. llopir koaryaanii rigpo3osieil rJIMHHU i rymycy

Etexcrporir AtomHa Maca Hopi.r KOATYJIAIT (Ho?ManLHiCTL)
karioHa CYCIIeH31s TJIMHI TiIPo30JIb TyMycy
NH4Cl1 18 0,0250 — 0,0125
NaCl 23 0,0150 — 0,0125 0,4
KC1 39 0,0250 — 0,0125
MgCly 24 0,0012 — 0,0005
: > 0,0031 - 0,0125
CaCly 40 0,0012 — 0,0005 ’ ’
AlCl; 27 <0,000125 0,0015 — 0,0008
FeClg 56 ’ ’ -

[TosicHeHHST eJIEKTPOJIITHOT KOaTyJIAIN] TIIBbKY HEHTpaIi3alien 3apsi-
JIiB Jae IpuOJIM3He PO3YyMIHHSA 11 MeXaHi13My, OCKIJIBKY PI3HUIA B eHep-
rii Koarydiii pi3HMMHA KAaTIOHAMH € HAATO BEJIMKOK — IJIS OIHO-, IBO-
1 TPUBAJIEHTHUX KATIOHIB BOHA € 3HAYHO IIMMPIIOI 34 CIIIBBIIHOIICHHS
1:2: 3. BoueBnas, CTIAKICTE TIPO30JIei IPYHTOBHUX KOJIOIIIB JI0 OCAIMKEH-
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HSI CIPHUYHHIOETHCS TAKOMK M 1HIIMMM YMHHHUKAMHA cradumaaiii. Excre-
PUMEHTAJIBHO BCTAHOBJIEHO, IO E€JIEKTPOJIITHA KOATYJIAINS IPYHTOBHX
KOJIOITIB 3aJIeKUTh He TILIbKK BiJ BUIY KaTlOHA, MOro BaJIEHTHOCTI,
aTOMHOI MacH, CTyIeHs TigparTalrii, a ¥ Big BuAy aHloHa (13 HATPIEBUX
coJiell CHJIBbHIIITE KoaryJioe cycrensio rimuau poduna NaCl, ciabkinme —
NaySOy, me cnabrinre — NayFe(CN)g). AHioHM BIIMBAIOTH HacaMIIepe/l
HaA cmBBmHomeHHH 800a : Ko1010U, KOPUTYIOUN 1AM CTYIIIHB rmpO(bl-
JIBHOCT1 KOJIOIAIB. ¥ OIMCAHOMY BHUIIAIKY CIIIBBIIHOIIEHHS BOMH 1 IJIMHHA
cranoBuyo miast NaCl — 4,72, Na,SO, _ 7,25, Na,Fe(CN)g — 7,68, 110
HOBHICTIO IIOACHIOE pedyabraTh Koaryuaamii. Y mocaimax M.K. Kpym-
CBKOTO TIpH 06po0Ir HeiTpaabHuM posurnHoM NaCl dopHoseM yTpuMyBaB
42 % Bomm, jec — 38 %, a mpu 06pobInl Jry:kHUM posumuaoM NasPO, —
BimmoBimgEo 48,5 1 42,5 %. EjekTposriTHA Koarysasilis IPyHTOBHX KOJIOI-
JIB 3aJIEKUTh TAKOK BIJ BHAY Ta AKOCTI CAMHX KOJIOITHUX cucTeM. Tak,
OpI‘aHl‘IHl KOJI01ou (ryMyc) 3aBX/IU KOATYJIIOTH 34 3HAYHO BUIIUX KOH-
LIEHTPAI[H eJIEKTPOJIITIB, HIK MIHEepaJIbHI.

HO&I‘yJIBOBaHl €JIEKTPOJIITaMU rpyHTOB1 KOJIOIIY MIITHO YTPUMYIOTBCS
y 3IyCJOMY CTAHl IOTH, IIOKK HE 3MIHATHCS ymoBu koarysamii. Ilopy-
IIEHHA [AX YMOB MOXK€ 3YMOBJIIOBATH IIEIITHU3AIII0 IPYHTOBUX KOJIOIIIB,
1[0 HOSICHIOETHCS B OCHOBHOMY JBOMA IIPUYMHAMM: 3HUKEHHAM KOHIIEH-
Tpaifi eJeKTPOJITY 3a IIOPIr Koaryssail (po3dasieHHs, giaji3) abo 3a-
MIHOK 0araToBaJIEHTHHX KATIOHIB-KOATYJIATOPIB OQHOBAJIEHTHHUMHN Ka-
TIOHAMH.

PoarisaayTi BHIE 0cO0IMBOCTI 1 3aKOHOMIPHOCTI €JIEKTPOJIITHOL Koa-
TYJIAINI IPYHTOBHUX KOJIOIMIB XapaKTepHl IJId 1JeaJJbHUX YMOB ITHOTO
mporiecy, Kl MOKHA CTBOPIOBATH INITYYHO B XIMIYHUX JIabopaTopisix.
Amne B IpyHTI Il peakiril yCKJIAIHIOIOTHCI HU3KOI IyiKe CIIeIHpIIHIX
ymoB 1 ynaHHUKIB. Tak, B.B. [Tomomaprora 1 T.O. I[limoTHiKOBa BCcTaHOBU-
JIY, IO )1 HAIMHOI eJIeKTPOJIITHOI KOATyJsIli I'yMyCOBHX PEUYOBUH
rorpi6ro Big 800 mo 1600 Mr-exs Ca2t ma 100 r rymycy. Takoi kinbkocTi
KaJIBINI, SKUH MIT O OpaTw ydJacTh y KOAryJisifii I'yMyCOBHX PEUYOBHH,
HEeMae HAaBITh y T'YMYCOBHX TOPH30HTAX YOPHO3EMIB, IO CTABUTL IIiJT
CYMHIB ICHYBAHHS B YOPHO3€MaX YMOB JIJIs HAIAHOI eJIEKTPOJIITHOI KO-
arysami rymycy. Ile migrBepmkyerbess TUM (paKTOM, IO, CKLIBKKA O He
HPOMUBABCA 3pa30K YOPHO3EMY BOJIOI0 3 METOI 3HHIKeHHS KOHIIEHTpPA-
il eJIEKTPOJIITIB-KOATYJISSTOPIB, IMeITH3allld T'yMycy He HacTae. Boue-
BUb, TYMYC 3aKPIILIIOETHCS B YOPHO3e€MaX He 3aBIAKK eJIeKTPOJIITHIN
KoaryJidrii. Yum ke TOOl IMOSACHUTH MIIIHICTh HOro 3aKpillJIEHHS B YOp-
Ho3emax? BimmoBigp Ha Ie 3aIUTAHHA Ja€ TAKHU eKcliepuMeHT. SKimo
HA JOUKY 3 (PLIBTPOM IIOMICTHUTH HABAMKKY J00pe I'yMyCOBAHOI'O YOPHO-
3eMy 1 06pobssaTH i Mmasimmvu topiisimu 1 H. posunHy NaCl mo moBHOTO
BUJIyYeHHs 3 Hporo Ca, TO IIPH IOJAJIBIIOMY IIPOMHBAHHI JEeKAJIBIIHO-
BAHOIO IPYHTY IUCTUILOBAHOIO BOIOK Y (PLILTPAT IIEPEeX0aATh TeMHO3a-
0apBJIeHI I'yMyCOBI PeUYOBHHU, IeNTH30BaHl HaTpiem. OTike, KaJIBIIA,
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1[I0 € B YOPHO3eMAaX y KIJIbKOCTSX, HEeIOCTATHIX MIJIS eJIEKTPOJIITHOI Koa-
TyJIAIil TyMycy, € 30aTHUM 3B s3yBaTH, IIPUB A3yBATH HOBOYTBOPEHI Iy-
MYCOB1 PEYOBMHH JI0 BikKe COPMOBAHUX y I'PYHTI OpraHO-MiHEepaJbHUX
KoMILIeKclB (puc. 5.2).

—Ca—®
Tmuaa T'ymyc

—Ca—®

Puc. 5.2. Cxema 3p’s13yBaHHs ryMyCy KaJIbI[i€EM y IPYHTI
(® — mimesm HOBOYTBOPEHUX T'YMYCOBUX PEUOBWH)

TakuM YMHOM, 3aKPIILIEHHA B IPYHTAX HOBOYTBOPEHUX I'YMYCOBHX
PEYOBUH MOKe BIiAOyBaTHCS 34 HJOIOMOIOK 0araToBaJICHTHHX KATIOHIB
3a BIACYTHOCTI YMOB [JISI €JIEKTPOJIITHOI KoaryJsini. BiacHe exexrpo-
JIITHA KOATyJIAINA SK OOUH 3 IUIAXIB 3aKPIIJIEHHS KOJIOIIIB y IPyHTaX
BiIOyBaeThCsA, MaOyTh, Y TUX BUMNAJAKAX, KOJH B I'PYHTOBOMY PO3YHMHI
YTPUMYEThCSA 0araTo JIETKOPO3UMHHUX COJIeil. Y OIIMCAHOMY BHIIE eKC-
HepUMEHT] IIoJi10Ha CUTyallls CKJIaJIacs I BIIMBOM OOPOOKH YOpHO3e-
My 1 H. PO3YMHOM XJIOPHUCTOTO HaTpio. HaBiTh Imiciis moBHOI 3aMiHU 00-
MIHHO-YBIOPAHOI0 KAJIBINI0 HATPIEM IEeNTU3AIA I'PYHTOBUX KOJIOIMIB He
HacraBaJia, moxku koHrerTparrisa NaCl He suusmitaca 3a mopir KoaryJis-
il BHACIIIOK IIPOMUBAHHSA HACHYEHOTO HATPIEM 3pasKa YOPHO3EMY -
CTHJIBOBAHOI BOMOI0. Y IIPUPOSHHUX YMOBAX Iie BUSBJISIETHCS B 3acOJIe-
HUX IpyHTaX (COJIOHYAKAX), Je ITICJA KOYKHOTO OLIBIN-MEHII CHUJIBHOIO
JIOILY BiZOyBAIOTHCS YACTKOBA MEIMTH3AINA Ta IPOQIIbHUN ITepeposIro-
LI IPYHTOBHUX KOJIOIIIB. HpOTe 1 B IIUX BHIIAOKAX MIIHE 3aKPIILJIeHHS
IpyHTOBHX (IIepedyciM OpraHivHUX KOJIOIMIB) 30008’ d3aHe HOCePe HALb-
KoMy (3B’3yI0UOMY) BILIUBY baraToBaJIeHTHUX OOMIHHHX KaTIOHIB. Bu-
KJIageHe Jae 3MOr'y IiMTH BHCHOBKY, o, Ha BIOMIHY BiJ 1a00paTOPHUX
YMOB, B OLJIBIIIOCT] I'PYHTIB nenTusauuo HEe MOMKHA PO3TJIALATUA AK IIPO-
1ec, IMPOTHJIEKHUI KOATyJIAII.

VY rpyHTax 3HAYHO IIONIHPEHA TAKOMK 83AEMHA KOA2YJIAlLs KOJIOIMIB,
sKa B1IOYBAETHCS IIPH 3MINIYBAHHI 30JIIB 3 IIPOTHJICKHUMHU 34 3HAKOM
3apsmaMu. Baaemua koarysdiis mae cBol crierudivaei ocoO0JIMBOCTI 1 3a-
KOHOMIpPHOCTI. fKIo, HAIpHKJIAL, I0 HEeBHOrO 00€My TiAPO30JIH0 II03U-
THBHO 3apPAMKEHOT0 TIPOKCHUIY 3aJ113a II0CJI1IIOBHO JonaBaTH IIOPIILSAMI
eJIeKTPOHEraTUBHUI 30JIb IyMyCy, IIOYNHAYA 3 MIHIMAJIbHUX 103, TO
CIIOYATKY Koarynﬂmﬂ He CIIOCTepiraerbes. 31 301IbIIEHHAM IIOPIIM I'y-
MyCy, 3a IeBHOI'O CIIBBIOHOIIEHHS BINOyBaeThCA IIBHOAKE B3aeMHE 0CA-
IPKYBaHHS IIUX KOJIOIAIB, a IIPH IOMAJILIIOMY 30LJILIIEHH] KIIBKOCTI I'y-
MyCy KOaryJdillad 3HOBY 3HHKae. lle IogcHIOeTBCA THM, IO CIOYATKY
KLUIBKICTh TYMYCY € HaJITO MAaJIOK IJIs HeMTpaJIl3allil 3apsmgiB MIIeJsI Iij-
POKCHIY 3aJri3a, IMOTIM HACTAE TAKe CIIBBIIHOIIEHHS MIK IPOTHJIEIKHO
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3apAIKeHNME KOJIOITaMM, 3a AKOr0 BiMOyBaeThed iX B3aeMHA KOoaryJisd-
1157, AKIIO 9K JI0OaBaTH T'YMYyC, TO MOr0 MIIEeH, 3 €JHYIOYNChH 3 MilleJIaMu
Fe(OH)3, mepesapsamxanTs iX, HAJAOYX HOBOYTBOPEHUM KOMILJIEKCAM
HETaTUBHOIO 3aps/y, SKUH mporugie X 3JIUIAaHHIO.

[imxom fiMoOBIpHO, 10 B3aeMHa Roaryﬂama KOJIOIIIB MOJKe BimOyBa-
THCS JIAIIIE 32 TAKUX CIIIBBIJHOIIEHD 30JI1B, KOJIM 3apSIH YMOBHO B3aeM-
HO HEeUTpaII3yIoThCA. SKIIO 3K y IIUX arperarax IepeBaskaioTh O3UTHB-
HO a00 HEeraTUBHO 3apsIKeH]l KOJIOINM, TO TAKUMN «3aMBUI» 3aps/l 3aBa-
sKaTuMe 00’ e¢HAHHIO HOBOYTBOPEHMWX, X0Ua M 3HAYHO OLJIBIINX, arpera-
TIB MIIIEJI.

CHiBBIZHOLIEHHS MisK ITO3UTHUBHO 1 HEMATUBHO 3aPAMYKEHUMM KOJIOI-
JaMu, 3a AKAX BOHHA B3a€EMHO KOATyJIIOIThH, HA3UBAIOTL 30HOI0 KOA2YJIA-
yii. HaBiTh mig yac B3aeMomdll THX CAMHUX KOJIOIIIB BOHA MOKE 3MIIILyBa-
THCSA 3aJIeKHO BIJ CTYHEHsS IWCIIEPCHOCTI KosoigHux cucreM 1 pH ce-
peIoBHIIA.

Bsaemua koarymsiris koJoiglB € He3BOpoTHOW. [Ipm esekTpostiTHIM
KOaryJIdlill rejb MoOke OyTU IepeBeNeHMI y CTAH 30JII0 3HIMKEHHIM
KOHIIEHTpAIlll eJIeTpoJnTy- KOATyJIATOPA HIKYIE BIJ LOpOry KoaryJIsiii
(p036aBJIeHHH maJria) abo 3aMIHU B CKJIaIL eJIeIchomTy baraToBaJIeHT-
HUX KaTIOHIB ogHOBaJIeHTHHMH. [lepeBecTu & reii (kKoarei), yrBOpeHi
i Yac B3ae€MHOI KOAryJIdllii, 3HOBY y CTAH 30JIH0 IPAKTHYHO HEMOKJIH-
BO, OCKLITBKHY IIPH ITLOMY KOATeJI1 YTBOPIIOTHCA 3’ €THAHHAM MIITesI XiMid-
HUM IILISXOM:

R— COOH + H— Fe (OH)3 - R— COO — Fe(OH)s.

rymyc TJIMHaA KoareJjib

[MporumeskHo 3apsmpkeH]l KOJIOIMM B HAIIOMY IMIPHUKJIAT, B3aEMHO
HEeUTPaATI3yI0Un 3apaau, 3 €JHYITHCA MK cO00I0 3a PAXYHOK Ay Ke MIII-
HUX €JIeKTPOBAJIEHTHUX 3B A3KIB. BlOalanTy rinHy BiJ I'yMycCy B TAKOMY
pa3l MOKHA JIMIe OKHMCHEHHSM (CHAJIIOBAHHAM) rymycy. BaaemHa koa-
ryJIamisa 3abesmedye HEe3BOPOTHICTH 3B’SI3KIB I'YMYCY 3 TVIMHKCTOIO Yac-
THUHOIO IPYHTIB (I‘JII/IHO -TYMYCOBUX KOMHneKciB)

Koarysis rigpo3oseit eJ1eKTposIiTaMu CyIpPOBOSUTECS BIIILITEHHAM
PLIKOTO JUCIIEPCIAHOIO CepejOBUINA Bifl AUCIEPCHOL pasu, sKa BUIANAE
Yy BUIJISIII TeJII0, 10 YTPUMY€E YaCTUHY BOAH. ToOTO mpM eIeKTpOsIITHIN
KoaryJsiii ripo30ab Po3aiasgeTbcsa Ha ocar (resb) 1 piAUHY HAJ HAM
(Tax 3BaHa rigpododHA KOATYIISIII).

Iamumit Tun yrBOpeHHs rei0 (HAIPHUKIAM, 3ACTHTAHHS JKeJIATHUHY)
BiOyBaeThCcsA 0e3 PO3ILIIeHHS CHCTeMH Ha piauHy 1 ocasa. Taxa rimpo-
dinpHa Koarysdiis BiAOyBaeThbess 3 OEHTOHITOBUMHU (MOHTMOPHJIOHIT,
OeliIeJTiT) TIIMHAMU, a TAKOYK BJIACTHUBA JJIA CYTO I'PYHTOBUX KOJIOIMIB,
HacuueHnxX Harplem. Takl KoJIOIoM CXOKl Ha Oparyi, YTBOPEHHS SKUX
IpoTe He II0B’S3aHO0 31 3MIHOI TeMiiepaTtyp. Jparimcra Maca Takux re-
JIIB PO3PIIKYEThCA BiKe IIPU IIPOCTOMY 300BTYBAHHI, III0 CIIOCTEPIraeThCs
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Ha COJIOHITIOBATUX IPYHTIB y pas3i OyKCYyBaHHS TPAKTOPIB, 4 ¥ CIOKOI BO-
Ha 3HOBY cTae gparyuctoo. 1o BiIacTuBicTh KOJOIMIB HA3UBAIOTh MUK-
componHicmio, a caMme SBUIIE — MUKCOMPONLE.

Koaryisirio rpyHTOBHX KOJIOIMIB MOKYTh 3yMOBJIIOBATH TAKOK 1HIII
MMPUYMHU, Y TOMY YHCJII BUCYIIYBAHHS Ta mpoMepsaHHs. lIpore yTeo-
PEHHS TeJIio Ille He CBIAYUTD IIPO OCTATOYHI 3MIHH CTAaHy KOJIOIIIB, OCKI-
JIBKH IJIS KOaryJsiii 30BciM He 000B’3K0Ba aOCOJIIOTHO IIOBHA HeUTpa-
Ji3alisa 3apamB — HeoOXimHO Jmire, 00 B3aeMHE BiIITOBXYBAHHS
MIK MIIleJTaMH CTAJI0 MEHIIUM 3a IX B3aeMHe MpUTATaHHs. Tomy HOBO-
YTBOPEHWH TeJIb IMPOMOBKYye 30epiraTy IeBHY YACTHHY ITOIEPEeIHBOTO
sapany. Taxuii resib 3a3Hae MONAIBIINX XiMIUHMX BILIUBIB. CaMe mum
TOSICHIOETHCS MOYKJIMBICTD PI3KO 3MIHIOBATH BJIACTHUBOCTI I'PYHTIB IIPH iX
OKYJIBTYPIOBAHHI 3a JOIIOMOIOI0 XIMIYHMX MEJIOpaHTIB (TiICy, BaIllHa,
MepreJiio Tomo) lesti 36epiraoTsb HpUTaMaHHy KOJIOIaM Jye BEJIHKY
30BHIIITHIO 1 BHYTPINITHIO TOBEPXHIO, KA BITUYTHO BILJIMBAE HA XIMIYHI Ta
1HTITL IIpOLeCH B IPYHTAX. ITpu 11pOMY CHLITM TTOBEPXHEBOTO HATSTY IIPOJIOB-
JKYIOTh JIATH 1 B TeJAX, SMEHIIYI04HN iX 3arabHUi o0’em, a BogHOYAC 1
IUTOMY IOBEPXHIO. Hm JIiefo CUJT TOBEPXHEBOT0 HATATY, 3MEHIIYIOUHCE B
00’eMi, reJib BiIEHMae 13 cebe BOIy, sIKa 3B’A3aHa 3 MileJaaMu (Tak caMo
BUILJISETHCI CUPOBATKA y CKuHcaoMmy MoJiorrl). Take sBuiie, BJIacTHBe
BCIM KOJIOI/TaM, HA3UBAETHCS CUHEPE3UCOM.

JlocmmKeHHS IIOKA3yI0Th, 10 Pi3HI KOJIOIMH KOATyJIIKTH HEOTHAKO-
BO. JlesKi 3 HUX 37aTHI IEPEXOIUTH B 30JIb O[IPa3y K IIICJIST 3MOUYBAHHS
BHCYIIIEHOI'0 KOJIOIAY BOJMOIO, a 1HIII ITICJIS BHUCYIILYBAaHHS B3arajil BTpa-
YaTh 3JATHICTh PO3uMHATHCA. JlesdKl 3 HUX MOMKYTH CTaTH HeoDOpOT-
HMMH IICJIS IX K0OAryJIsailil 0araToBaJIeHTHUMHN KAaTIOHAMH, 3aTe BlIHOB-
JIIOIOTH ODOPOTHICTH IIC/IS 3aMIHM OaraToBaJICHTHHX KAaTIOHIB OJHOBA-
neatauMu. [lomiOHI 3MiHKM BiOyBAIOTHCS 3 I'PYHTOBHMHU KOJIOITAMU —
rimHoo Ta rymycoMm. IllompaBma, KoyIoimu TJIMHU He YYTJIWBI 0 BHUCY-
ITyBaHHS IIPU HU3BKUX TEMIIepaTypax, TOJl K TYMYC ITiCJIS TAKOTO BH-
CYIIIyBaHHSI CTAae€ YaCTKOBO HeoOopoTHMM. Taki BIACTHBOCTI IPYHTOBHUX
KOJIOIJIIB CYTTE€BO KOPHUTYIOTH ITOBEIIHKY TJIMHU TA TYMYyCY B PeaIbHHX
IPYHTAX, BILIMBAIOYK HA IX arpogisuvHl BJIACTHUBOCTI (IyXKICTb, 31aT-
HICTB 710 HAOPSKAHHS, Omip 00POOITKY, YTBOPEHHS IPYHTOBOI CTPYKTYPH
TOLIIO).

Oprano-minepasnbui BsaeMo,un npu yTBopeHm IBK. fdxy x
pPOJIb B SIBUINAX BOMpPAHHSA BiAIrpAlOTh MIHEpAJbHI KOJIOIAW IJIMHHU, a
Ky — TyMycCy (opraHiuHi Kostoimm)? Oﬂpasy HArajziaeMo, I0 B IPYHTaX
MlHepaJII)Hl Ta opramqm KOJIOIMW He Po3fiyieHi, a 00’eqHaHI B OpraHo-
MiHepaJgbHI KOJOimajabHI KoMmiuIekcu. MexawHiaM iX YTBOpEeHHS IIO-
pi3HOMY BHCBITJIIOETHCA B Jitepartypl. Takx, M.M. Kononosa BBasxkae, 110
TJIMHA Ta TYMYyC MIITHO 3B’d3aH1 Ml co00i0 uepes 3aai3okoMInIekcu. Ha
OYMKY 1HIIHX JOCJIIIHUKIB, IIPH IIO€THAHHI I'yMyCYy 1 TNIMHHA MAIOTh MICIIe
K amecopOrisa, Tak 1 ximiudi peakiii. 3a manumu J[.B. Xana, oprano-
MIHEpaJbHl KOMILIEKCH YTBOPIOIOTHCA y IPYHTI BHACIIOOK BOMpPAHHS
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TYMIHOBUX KHCJIOT MIMHUCTUMH MiHepaJIaMU SIK Ha ITOBEPXHI KPHUCTAJIIB
(kaoJriHIT), TAK 1 B MIKIAKETHUX IIycToTax (MOHTMOPHMJIOHIT). Takol &
nymru gorpumyiotbes 11LA. Braciok ta 1.JI. Cemyrernbkmit, skl migKpec-
JIIOIOTh, III0 B MiHEepaJIbHIM YACTHHI YOPHO3eMy IlepeBaskae MOHTMOPH-
JIOHIT 1 TOMY MIIIHICTh «TJIMHO-TYMYCOBHX KOMILJIEKCIB» 3yMOBJIIOETHCS
3'eqHAHHAM T'yMyCOBHX PEUYOBHMH 3 MOHTMOPHJIOHITOM 34 PAaXyHOK IIO3H-
TUBHUX BAJICHTHOCTEMN, AKl BUHHUKAIOTH, AK 3a3HAYEHO BHUINE, B MICIIX
pO3JI0My HOr0 KPHCTAJIB Ta BHACIIIOK 130MOP(HOro 3aMIIIeHHS AJIk-
MIHIIO TA CHJIINI0 HAa TUTAH, BAHAMIM, XpOM TOIINO. BiJIbHI II03UTHBHI
3apsAIu MOKYTH BUHUKATH 1 B pasi 3aMiHU B CTPYKTYPl MOHTMOPHUJIOHITY
CHJTIIIIA-KMCHEBUX TeTpaeapliB Ha AHIOHU POif Ta Bng. IIi mocmig-
HUKH BBAYKAIOTH, [0 MIITHUN 3B’SI30K TYMYCY 3 TJIMHOK MOXKJIUBUM T1JIb-
KM 34 PaXyHOK MO3UTHUBHUX BAaJIEHTHOCTEHM HA ITOBEPXHAX TJIMHUCTHUX
YACTOYOK, HaA PO3JIOMaxX KpPHCTAJIB ab0 HABITh y MIKIAKETHHKAX.
M.I. T'opOyHOB Tako:k BBaskae, 10 TYMIHOBI KHCJIOTA BOMPAIOTHCA MiHe-
PASIBHUMHM KOJIOIZAMM JUCKPETHO (MO3aiYHO) B MICIAX IIOIIMPEHHS IIO-
3UTHUBHUX 3apANiB HA IIOBEPXHAX IVIMHUCTHX YACTOK, a4 JOMIHyOUl Ha
X TOBEPXHSX HEeraTUBHI BAJIEHTHOCTI 3aJIMMIAIOTHLCS BlabHmMH. Ha-
BPAO UM € MOMKJIMBICTh HEOOOPOTHOIO 3'¢qHAHHS T'YMYCOBUX PEUOBUH Y
MIMKIUIOIIMHENX IIyCTOTAX: MIIEJM T'yMyCOBHX PEUOBMH € HAITO BEJIU-
KHMMH, 1100 IIPOHUKATH B HHUX.

O.H. CoxosioBchbKMiT ommMCaB [JBa NUIAXW YTBOPEHHS OPTaHO-MiHe-
PAJILHKX KOJIOITHNX KOMILJIEKCIB ¥ IpyHTax:

1) nupu noe,uHaH}n OPTraHIYHHUX Ta MIHEPAJBbHUX KOJOITHUX YACTOK 3
JTIOTIOMOT'0I0 KaJIBITIIO:

Ry053 — Ca—rywmyc;

2) ILIAX0M B3aeMHOI KoaryJisaini (merimparairii) MilieJI opraHiyHuX Ta
MIHEPaJIbHUX KOJIOLTIB:

—~OH _-00C —rymyc

R203 H +2HOOC — rymyc —)R203\ 00C — ryMyc + ZHQO

[Momioaumu dopmamu 3B’a3Ky Tymycy 3 rimHolo €.M. Iamomn,
O.®. TromiH Ta iHII TOSCHIOBAJIHN OyIO0BY OpraHO-MIHEpPaJIbHOTO KOJIOi-
JIBHOTO KOMILIEKCY IpyHTIB. YKCIeHH] pe3yJIbTaTy J0CIIIKeHb JAl0Th
3MOTy [IATH BHUCHOBKY, IO IPU HOro popMyBaHHI OJHOYACHO BinOyBa-
ITBCS IOEJHAHHS Yepe3 Kasblid 1 B3aeMHa KOATyJIALis. YTBOpeH] mpu
IIbOMY KOMILJIEKCH BUSIBJISIOTH HEOJHAKOBY CTIMKICTh IIPOTH PYUHYBAH-
Ha. dximo mis pyfiHyBaHHS OpraHo-MiHepaJbHUX KOMILIEKCIB, 10 YTBO-
PUJIHCS B IIEPIIIOMY 3 OIIMCAHUX BUITAIKIE, JJOCTATHHO 3aMIHUTH KAJIBITIH
Ha OJHOBAJIEHTHWH HATpPidl ab0 KaJjii, To pyHHYyBaHHS OpraHO-MiHe-
PaJIbHUX KOMILJIEKCIB, YTBOPIOBAHUX y APYTOMY BHITAIKY, CTA€ MOMKJIH-
BHM JIMIIIE IICJIS IOBHOTO OKVCHEHHS (CIIAJIIOBAHHS) I'YMYCY.
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Cxema O.H. CoxosoBchbkoro mepemdoavae maBi dopMu GearmocepeqHix
3B’SI3KIB T'YMyCy 3 IJIMHOIO: 000OPOTHY — dYepe3 MICTKU 3 0araToBaJIeHT-
HUX KATIOHIB Ta HEOOOPOTHY — B3A€EMHOI0 KOATYJISINE0 MIK PI3HO-
MMEHHO 3apsaKeHUMHU KoJoimaMu ryMmycy Ta rauau. OTiKe, 3 ITUX JTBOX
dopM 3B’SI3KIB €IUHUM IIJIAXOM HeOOOPOTHOIO 3aKpIIIEHHS T'YMyCy
IPyHTaX MOKHA BBAKATH JIUIINE HOT0 3B’SI30K 3 TVIMHOM. [le 1mosIoske s
Jocl MIITBEPIsKYBAJIOCS TLIBKH TEOPETHYHO, 00 TI'yMYyCOBl PEYOBHHU
3aBKIM BUBYAJIUCS AK IITYYHO IIePeBeIeH] Y KUCIOTHY (DOPMY PeTesrh-
HUM J11aJI130M.

e osHavae, w0 TaKi HEHACHIEH] OCHOBAMU €JIEKTPOHETaTUBHI IyMy-
COBl PeYOBMHH 3 IHAKTMBOBAHMMHU aMIHOTPYIIAMH MOKYTH HEOG0POTHO
B3aEMOMIISTH TUIBKU 3 ITO3UTUBHUMU BAJIEHTHOCTSIMH Ha IIOBEPXHI IJIU-
HUCTHUX YACTOK, a 3 JOMIHYIOUMMHM HA TJIMHUCTAX YACTOUKAX HETaTHB-
HUMHJ BAJIEHTHOCTSIMM TAKl I'yMyCOBI PEUYOBHHU MOMKYTH ITOEIHYBATHCS
TLIBKK 3BOPOTHO Yepe3 MICTKM 3 0araroBajieHTHHX KaTioHiB. OnHak e
JysKe HeCTIMKUM 3B’A30K, 00 0araToBaJIEHTHI KATIOHH MOKYTH OyTH 3a-
MIIIeH] OJHOBAJIEHTHUMH, SIK1 IOCTIHHO 3’ ABJIAIOTHECA B IPYHTOBOMY pPO3-
YMH]l BHACJIIJOK BUBITPIOBAHHS, MiHepasi3allll OpraHOTeHHUX PEeIITOK
TOIIIO.

Ockinbru crmiBsiguomenas SiOs @ RyOs B rpyHTax cranoButh 3,0 — 3,5,
e o0MesKye KIJBKICTH IO3UTHUBHUX BAJIEHTHOCTEH HA ITOBEPXHSX IJIU-
HUCcTAX YacTodok. OTiKe, TYMyCOBI KHCJIOTH B ITUX BUIIAJKAX TOBUHHI
He00OPOTHO ajIcopOyBaTUCA TUCKPETHO (MO3ai4HO), HEMTPAII3YIOUHN ITH0
HE3HAYHY KUTBKICTh MO3UTUBHUX 3apAMIiB. ¥ TAKUX BUNAIKAX 1 TyMyCy B
IpyHTI Oy1e oOMaJTh.

' H HyN (076]0)
% 1 . + H,N ——rymyc < <00 — — Ca
= —_—>
e OH C00 NH,
1 2 OH + Ca COO _=rtymyc T_ NH,
% —8102\ HEN —=rymyc < 00— —Ca
—_—
= + Ca(OH)s,.
= _—Si0, _ 00C— ——rymyc < — NH;
—~ooc— NH,

[Ipore mobpe BigoMo, 10 IPH JEKAJILIIIIOBAHHI IPYHTIB OJHOBAJICHT-
HUMJ OCHOBAMM IIEIITH3YE€ThCA 1 BUOUIAETHCI 3 IPYHTY He OLIbIIe
Hix 50 % Tymycy (sasBudait 25 — 35%). 3a paxyHOK 90ro % He0OOPOTHO
YTPUMY€EThCSI B IPYHTI O1LJIbINA IIOJIOBMHA 3aTaJIbHOI KIJIBKOCTI TymMycy?
BusiesisteTbest, 110 TyMycoBl peUYOBHHM MapaoKCAJIbHO 3MIHIOOTH CBOI
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BJIACTHUBOCTI 3aJIEKHO B1J IX HACHMYEHOCT1 400 HEHACUYEHOCT1 OCHOBAMMU.
YV HacM4YeHUX OCHOBAMH I'YMYCOBHX PeUYOBMHAX, IKUMHU BOHU OyBaIOTh Y
OPUPOTHUX yMOBaX, 3aiuinaioTbes akruauMu sk —COOH, tak 1 ami-
morpynu —NH,. ¥V 3B’43Ky 3 MM Takl I'yMyCOBl PeYOBHHHU 3HATHI He-
000pPOTHO B3aE€MOMIATH AK 3 MO3UTUBHUMY BAJIEHTHOCTAMU Ha IIOBEPXHI
TVIMHHUCTUX YACTOYOK Uepes CBOI KapOOKCHUJIBHI IPYIIH, TAK 1 3 HEraTHB-
HUMHJ BaJIEHTHOCTAME — Yepes aMiHorpynn

TobTo I"yMyCOBl PEIOBUHU B COJIBOBIM hopmi 3,uaTH1 6JIORyBaTI/I AK
IO3UTHBHI, TAK 1 HeraTUBHI aKTUBHI BaJIEHTHOCTI 1 Ha HOBerHl MiHe-
panbHEX KojoimiB y rpyaTax. Illo sk craHoBHTE c0600 MexaHisM Heobo-
POTHOI B3aeMO/il HETaTUBHO 3aPIIKEeHNX I'YMYCOBUX PEUYOBUH 3 TAKIMU
3K eJIEKTPOHETaTUBHUMHU TBEPAUMHU II0OBepxXHaMmu? Buasnsgerbcsa, amiHo-
IpyIH, IO CKJIANAITH HOBEPXHIO MIIleJI TYMYCOBHX PEUYOBHH, 30ATHI
BIOHIMATH 10HK BOJHIO BlJ IIOBEPXHI INIMHHCTHUX YACTOK, II€PETBOPIOIO-

YKCh HA TIO3UTHBHO 3apamxkeHy rpyrmy —NH3, axa Biapasy s HeoGopoT-

HO 3’€JTHY€TbCSI 3 HETAaTUBHOI BAJIEHTHICTIO, KA BUBLIBHUJIACA HA IIO-
BepxHI rmHHCTOl yacTku. 1la dopma HeobOpOoTHOro 3B’SI3KYy T'ymycy 3
TJIMHOIO BiJirpae AysKe BasKJIMBY POJIb B aKyMYJIAIl TyMycCy, OCKLIBKHU
Ha MOBEPXHIX MIHEPAJIFHUX KOJIOIIIB y IPYHTAX IIepeBaKkaoTh HeTaTHUB-
H1 BasteHTHOCTL. HeoOxigHl mi1sa xemocopOIiii ryMmycy 10HM BOIHIO HA IIO-
BEPXHSIX TVIMHUCTUX YACTOYOK 3 SIBJISTIOTHCS BHACJIIIOK 3HAYHO IIOIIHpPEe-
HUX y IPYHTaX IPOLECIB IiIPOIi3y, OCHOBHA CYTh SKHX, K BLIOMO, IIO-
JIArae B 3aMiHI PI3HUX KATIOHIB 10HAMH BOJHIO.

OckiJIbKY Ha TTOBEPXHI TJIMHHUCTHX YACTOYMOK [ePEBAMKAIOTD HETATHE-
Hl BaJICHTHOCTI, TO HEOOOPOTHMIE 3B'SI30K I'yMyCy 3 HAMH BIIOyBaeThCsI
HepeBasKHO 38 PaxyHOK amiHorpy. Ile mpmasoputs o Takoi opieHTAaI
MIIIeJI TYMYyCY IIOI0 TJIMHHUCTUX YACTOYOK, KOJIM HA IIOBEPXHI YTBOPIOBA-
HUX IIPH I[LOMY OPTraHO-MIiHepaJbHUX arperariB KOHIIEHTPYIOThHCSA Hera-
THUBHO 3apAMKeH] KapOOKCUJIbHI rpynu. ToMy momasbIina Koees3iiiHa copo-
misa rymycy Ha IOBEPXHI TaKHUX aI‘peI‘aTiB BIIOYBaeThCA B OCHOBHOMY
Yepes3 MICTKH 3 baraToBaJIeHTHUX KATIOHIB.

Takum uymHOM, (bopMyBaHHa OpraHo- M1Hepaanoro IBK mos’s3aHo 3
JBOMA TUIIAMHU B3a€MOIN MK OPTaHIYHHUMH Ta MIHEPAJTHHUMH KOJIOI-
JaMU B IPYHTAX: adee3iliHoMmy Ta Koz2e3lliiHomy. Adee3iline BOUPAHHSI I'y-
MyCy BIIOyBAeThCS IPU HMOT0 0Oea3IrocepemHiil B3aeMOIil 3 «JHCTOI» IT0-
BEPXHEI IVIMHUCTUX YACTOYOK, TOOTO KOJIM pearyioTb M co0OK0 aBa
pisHOpPiTHUX KOMIIOHEeHTH. J[J1g coObOBUX (POPM I'yMyCOBHUX PEUYOBUH Ta-
Ka B3aeMOMisg Bele OO0 IX HeoOOpPOTHOro 3B’I3yBAHHS 3 MiHEpaJIbHUMH
KoJIoiaMu, He3aJIesKHO Bl 3HAKA 3apsAay ix moBepxHi. [Ipore agresiiine
B6I/IpaHHH TyMycCy MiHepaanom YACTHHOIO I'PYHTIB € 00MEsKEeHNM, OCKl-
JIBKY HOJIIMEPH Ta ROJIO],E[H] ITIAP BOuparorscs TBEPAUMH a,HCOp6eHTaMI/I
JIOTH, IOKH IX a/ire3iiiHa IUIIBKA He HePEeBUIIUTE KLIBKOX MIKPOMETPIB.
ITpu momanbiiomy i1 TOTOBIIEHH] BOHA HaOyBae 3IaTHOCTI cAMOBiIpUBa-
THCS BIJ IIOBEPXHI agcopOeHTa BHACIIIOK 00 €MHOr0 HATATYBAHHS IIPU
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nigcuxanHl. ToBIIMHA aare3lMHUX ILIIBOK JIMINE HE3HAYHOI MIPOI MO-
JKe PeryJIloBaTHCA JOMIIIKAMU JeIKuX IuiacTudikaTopis. Jas rymyco-
BUX PEYOBWH, HAMNPHUKJIAM, TAKUMH ITacTAQIKATOPAMH € AaKTHUBHI
COOH— rpymnu. Yum Oliblile HacHYeH]1 T'YMYCOB1 PEYOBMHU OCHOBAMU
(bymb-axuMu), TEM OLJIbINE AKTHBHHUX KAapOOKCHUJILHUX TIPYII-ILIACTHQI-
KaTOpPIB KOHIIEHTPYETHCS HA IIOBEPXHAX IX MIIEeJ, 1 HABIAKK: YUM KIC-
JIIII TYMYCOBl PEYOBMHM, THM MEHIIIE Y HHX MOKJIMBOCTEHM 0 aaresii-
Horo BOupaHH:A. IIpo pl3HOAKICHICTH I'YMYCOBHUX PEUOBUH Y COJILOBIM Ta
KHCJIOTHIHM (popMax CBIIUATH pe3yJIbTATH BHBUYEHHS CTIMKOCTI iX TiIpo-
30JI€H IIPOTH eJIEKTPOJIITHOL Koaryasaiii (tadi. 5.4).

Tabnuuys 5.4. lloporu xoaryadinii rizpososeit rymycosux pedosuH (I'P)

Crioci6 mo6yBamus rymycy 3 IpyHTy Kinmericrs Ca mr-exs/100 r I'P

TyMaTH TYMYCOB1 KMCJIOTH
3a Coxososesrum (NaCl) 1324 882
3a IMornomaprosoio (NaOH) 2206 1776

lNaposouti rymaTiB, He3aJIEHKHO BiJT CIIOCO0Y JOOYBAHHSA TYMYyCy 3 IPYH-
Ty, XapaKTepU3yIThCA OLIbIon (B 1,5 — 1,2 pasa) CTIMKICTIO IIPOTH eJIeK-
TPOJIITHOI KOAryJIsaIiil ITOPIBHAHO 3 T1APO30JIAMU I'YMYCOBHX KIHCJIOT.

BinbImn BHCOKI ITOPOry eJIEKTPOJTITHOI KOAryJIAIlii IiApo30Jiei IyMyco-
BUX PEYOBUH, 00yTHX 3 IPYHTY 3a MeTozioM 1IoHOMapBhoBOI, MOACHIOITE-
Cs THM, III0 3MIHHHHA 00pOOITOK IPYHTY KHCJIOTOIO (mekaspINIOBAaHHSI) TA
JIyTOM (HenTnaamﬂ) CIIpHSE ITOMITHOMY JOJATKOBOMY IHCIIEPTYBAHHIO
arperariB MIIeJI TYMYCOBHX PEYOBUH, IO 301/IBIIyE 3arajJIbHUN HeraTH-
BHUM 3apsi/T CUCTEMH.

,Z[aHi Tabi. 5.4 IIePEKOHYIOTh, 1110 BJIACTUBOCTI OyIb-AIKOI PEeYOBHHH €
HACILIKOM BHSABJICHHST ii BHyTPIIIHIX 3B’A3KIB. XapakTep BHYTPIIIHIX Ta
SOBHIIIHIX 3B’A3KIB TYMyCOBUX PEYOBHH, 5Kl IIepe0yBaloTh y COJIbOBLH 11
KHCJIOTHIN hopMax, € HeoJHAKOBUM. TakK, 37aTHICTh I'YMYCOBHUX PEYOBUH
HeobOPOTHO ajcopOyBaTHCA SK Ha II03UTHBHO, TAK 1 HA HEraTHUBHO 3a-
PAIMKEHNX IIOBEPXHSAX — BJIACTUBICTH TLIBKH I'YMATIB, TOOTO COJIBOBHUX
opM rymMycoBMX pedoBWH. 3HATHICTH K€ T'YMYCOBHX PEUYOBHMH HE000-
POTHO B3a€MOIIATH TLJIbKKA 3 HMO3UTHBHO 3apAMKEHHMH a1copOeHTaMu
IpUTaMaHHA IIPerapaTamM r'yMyCOBUX KHCJIOT.

[MItyuyHe mmepeBeeHHsT TYMYCOBUX PEYOBHH 13 COJILOBOI (hopMH B KHC-
JoTHY (miaJsna) o3Hayvae iX ImepeBeeHHs B 1IHIMUM CTaH 3 HIpUTAMAHHUME
HOMy CTPYKTYpOIO Ta BJIACTUBOCTAMH. BIIMIHHICTB y CTPYKTYpl mosisarae
B TOMy, II0 Ha IOBEPXHI MIIeJ T'yMyCOBHX KHCJIOT BLICYTHI aKTHBHI
amizorpynu (IHAaKTHUBOBaHI 0JIOKYBaHHSIM KapOOKCUIAMU KHUCJIOTH IPHU
JIeKaJIBINIIOBAHHI I'PYHTY a00 BHACJIIOK YTBOPEHHS OIMMOJIIPHUX 10HIB
npu maisi). TakuM e MexaHi3M aAre3iifiHol B3aeMOll I'yMyCOBUX PEYO-
BUH 3 MIHEPAJIFHOIO YaCTUHOIO IPYHTY.

KoresiiiHe norimHaHHs ryMycy BinOyBaeTbCs B THX BUNAJKAX, KO
TJIMHUCT] YaCTOYKU BiKe BKPUTI HOro aJare3ifiHOIO0 ILIIBKOIO, TOOTO KOJIH
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IOBUHHI pearyBaTH M cO00I0 OJHOPIAHI KOMIIOHEHTH, OOMIBA 3 AKHX Y
TAKOMY pa3l XapaKTepHU3yIThCS eJIeKTPOHETaTUBHUMU BJIACTHUBOCTSIMIU.
Bsaemomia misk HUMM MOKe BIIOyBaTHCSA JIMINE 34 YYACTIO ITO3UTHBHO
3apSIyKEeHOr0 II0CEePeIHUKA, POJIb SAKOr0 y IPYHTI HaMKpalle BUKOHYE
O0OMIHHO-YBIOpPAHUM KAJIBIIIH.

[Torpeba B KaubIlii, Ak 6araToBaJIEHTHOIO IIOCEPEIHMKA JIJIS 3aKpPII-
JIEHHSI HOBOYTBOPEHUX Y I'PYHTI I'yMyCOBUX PEUOBHUH, IIOSCHIOETHCSA IBO-
Mma npuumHamu. [lo-mepime, agresifiHo amcopOOBaHUII T'yMyc, SIK OYJIO
3a3HAYEHO, HE MOKEe YTBOPHUTH CKLIbKH-HeOYIbh TOBCTOI ILTIBKH HA IIO-
BepXHI TBepaux aacopbenTiB. Tomy CBIsKOyTBOPEH] I'YMYCOBI PEUYOBUHHU 3
AKTUBHUMY aMIHOTPYIIAMH MOKYTH B3AaE€MOMIATA 3 HEraTUBHO 3a-
PSIKEHMH OPTraHO-MIHEPAJbHUMHU arperaTaMiy TLIBKHM Yepes3 MICTKHU 3
OOMIHHOIO KaJIbI[0, IKWH IPH IIHOMY OJHOYACHO BHKOHYE POJIb CBOE-
pigHOro maactudikaTopa, 3ade3neuyodn JessKe HapoIllyBaHH TOBIIMHI
rymycy mwriBku. J[o Toro sk, Ha IMOBEPXHI aJAre3ifHUX I'yMyCOBHUX ILIIBOK,
HAaCHYeHUX OCHOBAMH, Maiyke He 3aJIUIIAEThCS PYXOMHUX 10HIB BOJHIO,
3IaTHUX B3AEMOMISTH 3 AMIHOT'PYIaMH HOBOYTBOPEHHUX TYMYCOBUX pe-
YOBHUH, 3a0e3IeUyovn I[uM HeoOOPOTHICTh 3B ABKY.

Came 1muMum gBOMA MPUYMHAME, MaOyTh, 1 MOSACHIOETHCS OCOOJIHMBUIA
XapakTep B3aeMO/Ill TyMyCy 3 IJIMHOI0. Y IIepIIOMY BUIAAKY BlIOyBaETh-
cs eHepriiiHe aaresiiiHe pearyBaHHs I'YyMyCy TJIMHOIO, B IPYIrOMY — IJIS
KOTe31HOr0 3aKpIIJIEHHsI T'yMyCy II0TpiOeH II03UTHBHO 3apsIIKeHUM
nocepeauuk. [[iqTBepIEeHHAM IIHOT0 € MOJIeJIbHE BUBUEHHS 3aKOHOMIp-
HOCTEH ITOTJIMHAHHS I'YMYCOBUX PEUYOBHMH I'PYHTOTBOPHUMH IIOPOgaMu. Y
IUX JOCTITaX T'YMYCOBI PEUYOBHHU, OHEPsKAHI 3 IPYHTY AEKAJIBIIIIOBAH-
HAM, HeoOOpOTHO IoriauHaaucsa mopogamu. OTike, BOHM Majd AKTUBHI
AMIHOTPYIIH, 1HIU(EPEHTHI IIPKY KOTe31MHOMY 3aKpPIIJIEHH]I I'yMycCy, aJie
HerafHoO CIpAIlbOBYIOTh Y pasi 0eaIrocepeHbOro KOHTAKTY 3 MiHepaJia-
Mu roponu (i yac aaresiiHol B3aemMomil).

Posrissmatoun mexaHiaMu (popMyBaHHS OpPraHO-MIHEPAJIBHOTO KOJIOII-
HOT0 BOMPHOI'0 KOMILJIEKCY I'PYHTIB, MU (DAKTUYHO IIEPEKOHAJIUCSI B TO-
My, L0 MiHepaJIbHI KOJIOIAY B I'YMYCOBAHMX MOPHU30HTAX BTPAYAIOTH yCl
CBOI AKTHMBHI IIO3UTHBHI TA4 HEraTUBHI BAJEHTHOCTI IIPH HEOOOPOTHOMY
pearyBaHHI 3 TYMYCOBHMH PEUOBHHAMU.

Xapakrep 3aKpIIIEHHS TYMYCOBUX PEYOBHWH HA TTOBEPXHSX TIIMHUCTUX
YacTOUOK (MO3aTUHUHN, TUCKPETHUN UM CYIIUIHHOK ILIIBKOI) BU3HAYAETHCS
POSIIOIIOM Ha HUX aKTHBHUX BasieHTHOCTeH. OCKLIBKY TaKl BAJIEHTHOCTL
30cepe/zKeH] B OCHOBHOMY Ha pe0pax, KyTaxX, PO3JIoMax MIHEpaJlB, TO Ty-
MyCOB1 PeYOBUHI HAHIMOBIPHIIIE IOTVIMHAIOTHCS HA TIOBEPXHAX TIIMHACTAX
YACTOK Y BUTJIAII CBOEPIIHOI CITKM, sKa OJIOKye BCl AKTMBHI BAJIEHTHOCTI 1
BOJHOYAC HE 3aBajkae I'PYHTOBOMY PO3UYMHY KOHTAKTYBATH 3 BLJIBHOIO Bif
TyMyCy IIOBEPXHEI IVIMHUCTHUX YaCTOYOK, I0 Mae 3HAYEHHS JJIS BOIHO-
dismurmx Ta Pi3sUKO-MEXaHIYHUX BJIACTUBOCTEH IPYHTY.

Omxe, posib MIHEPAJIILHUX KOJIOLAIB B SBHINAX BOMPaAHHS 3BOIUTHCS
JI0 TIOTJIMHAHHS TYMycoBuX pedoBmH. Oprauivfi KoJoigu 3a6e3medyoTh
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HOTJIMHAHHS TPYHTOM PI3HUX PeYoBUH y MOJIEKYJIAPHIN 1 0COOJIMBO B
10HHIN dpole 3Bigcu B61/IpHa 3JATHICTh I'PYHTIB 3yMOBJIEHA CYKYIIHICTIO
opraHo-MiHepaJipHUX Kosoinie, sky HasuBaorb 1BK (K.K. Texpoiius),
KKT' (xosoinamit kommiekc rpyaty — O.H. CokosioBebkmin).

5.3. 3aKkoHOMipHOCTI KaTIOHHOro o6MiHy

Kamionnuii 06min — 11e, SK 0yJ10 3a3HaYeHo, PyHIaMeHTaJ IbHa BJIa-
CTHUBICTH HATYPAJILHOIO I'PYHTY, KJIACHYHO O0XapaKTepu30BaHA BUIATHUM
pamsucbkuM yuenuMm akamemikoMm K.K. Iempoiiiem y posmisi mpo disu-
KO-XIMIYHY BOMpPHY 3JaTHICTH. BiH BBaskaB KaTIOHHHM OOMIH OIHNM 13
BUMIAOKIB 10HHOIO OOMIHY, SKHM Y XiMIll HA3UBAIOTh 3BOPOTHHM IIPOIIEC
CTEeX1I0METPHUYHOI0 OOMIHY 10HAMM MK JBOMA KOHTAKTYIOUUMU (Ppa3aMu.
Burnageni Builie morsisau pisHHX aBTOPIB HA MOXKJIMBI Baplailii IpyHTO-
BUX B3a€MOJIN 3aCBIAUYIOTH, IO IPYHT € HAICKJIAJHNM IIOJIi(pyHKIIIOHA-
JIBHHUM IIOIVIMHAYEM, Ha AKOMY Ta caMa pedoBUHA (y TOMY YMCIIl M KaTi-
OHHM) MOKe BOMpaTHca 3a pisHEMHK TUnamu B3aeMmoxmiii. Hampuxmnan, Kt
3IATHUM OSHOYACHO IIOIVIMHATHCA He JIAIIe OOMIHHO, a M HEeOOMIHHO
(upu Tomy, 1o Na't — ioro moBHM XiMIYHMI aHAJOr — BOMPAETHCA
JiIIe oOMiHHO), Zn?t — oOMIHHO, a TAaKOMX 34 THIIOM yTBOPEHHS KOM-
IUIEKCHUX CIIOJIYK, 0caAiB Tomo. [l obCTaBMHA CYTTEBO YCRIJIQJHIOE eKC-
HePUMEHTAbHE JIOC/IKEHHs SIBUIL IIOMJIMHAHHSA B IPYHTAaX 1 3aCTOCY-
BaHHA [J0 HUX KJIACHYHHX 3aKOHOMIPHOCTeH, 100pe BIIOMHX 3 KypciB
d)laanm KoJst0imuol, GiostoriuHol Ximii Tomro. I Bce & 310paHi HA CHOTO-
JIH1 1HQOPMAIHHI MACHBHU II0 IIhOMY 010C)epHO 3HAUYIIOMY (DEHOMEHY
JaTh 3MOry C(OPMYJIOBATH He JIMIE 3arajbHl 3aKOHOMIPHOCTI BOH-
PaHHSA 10HIB IPYHTAMU, a ¥ 3aIIPOBAJUTH MOr0 KIJIBKICHI IapaMeTpH.

KatioHooOMiHHA 30aTHICTE IPYHTIB:

1) BiutuBae Ha (PI3UYHI BJIACTUBOCTI IPYHTIB, IX arperoBaictsb (KJjia-
CUYHUM IPUKJIAIOM € aJbrepHaTuBHa ais Na-mernrusartopa 1 Ca-ocTpyk-
TypooBaua);

2) kopurye BOMpaHHS OPraHIYHUX PEYOBUH TBEPAMMHU dasamMu IPYyH-
Ty Ta YTBOPEHHS OPraHO-MiHEePAJIbHUX CIIOJIYK;

3) Maiise IIOBHICTIO 3yMOBJIIOE KMCJIOTHO-IYKHY PIBHOBATY TA COJILO-
BUI CKJIAJ IPYHTOBOTO PO3YMHY 3aJIEIKHO BiJl peaxirii oOMIHY KaTioHAa-
MU,

4) oOMIHHI KaTIOHHU € OOHUM 3 0e3[MocepeqHixX IyKepesl eJIeMeHTIB Mi-
HEPAaJIbHOIO KHMBJIEHHS POCIWH (HAIIPUKJIAJ, 3a0e3IIeYeHICTh IPYHTIB
KaJIleM OIIHIOETHCS 34 BMICTOM OOMIHHOIO KAJIlIO);

5) ckay OOMIHHHX KATIOHIB € OOHUM 3 HAWBAMKJIMBIIINX J1arHOCTH-
yHux nokasHukis, sanpoBamxenux K.K. lempoitiiem nmiisa remermunol
Kiaacudikaril rpyHTiB (HacuyeHl I HeHaCHYeH1 OCHOBAMH TOIIIO);

6) ckyian OOMIHHHX KATIOHIB Ta IIPOTHO3 OYIKYBAHOI 3MIHH €
000B’IBKOBUM aTPUOYTOM IIPOEKTIB IIPOMHBOK 3A4COJIEHHX IPYHTIB Ta
3POIIEeHHS MIHEPAI130BAHNMU BOIAMII;
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7) 3aKOHOMIPHOCTI KaTIOHHOTO O0MIHY € TEeOPEeTUYHOI0 OCHOBOIO Ball-
HYBAHHSA KHCJINX, TIICYBAHHS COJIOHIIEBUX IPYHTIB Ta 1HINKUX BHUIIB iX
X1MiYHOI MeJriopalrii.

Ille pas akreHTyeMO yBary Ha HEKOPEKTHOCT] CHHOHIMI3aIlli 10HHOrO
(B bOMy pasl KaTIOHHOIO) 06M1Hy 3 amcopOmiuumu sgeuiraMmu (y pasi
ismunoro BOMpanus). Is posunHiB (a00 rasis) IpyHTH ancopOyIOTh Hell-
tpassHi Mosekyan (HoO, NHs, opramiumi, y ToMy 4mciri TyMycoBl pedo-
BUHMU), AKl YTPUMYIOTBCS HA ITOBEPXHI 3a PAXyHOK IHCIEPCIMHUX CHJI
(memonapHIl MOJ’IGKyJ’IH) 200 MIITHO 3aKPIILIIOITHECS €JIeKTPOCTATHUHNIM
IIOJIEM IIOBEPXHI a/IcopOeHTy B pasi MOJIAPHUX MOJIEKYJI (JUIIOJ, MyJIb-
TI/IHOJII) HatirosoBHimow & BIIMIHHICTIO ap;cop6u11 Ta 10HHOTO OOMIHY €
iMIIepaTUBHA 000B’SI3KOBICTH ITPUCYTHOCTI OOMIHHMX KATIOHIB Yy CKJIAJ1
IBK — BOHE MOXyTh 6yTH 3aMiHEHIMH KaTiOHAME iHIIIOIO POy, aJie He
BHJIAJIeH] 3BIATH HasaBxkau. Byib-aKki cripobu mpocTopoBOro po3dseHy-
BaHHA HA aHIOHHY (AITUIOITHY) YACTHHY Ta KATIOHU 3aKIHYYIOTHCS II0-
PYIIEHHSM MTPUHITAIY eJeKTPOHEeNTPATIBHOCTI, YOT0 He Big0yBaeTbes 3
KJIACUYHUMHU aIcopOeHTaAMMI (ueoniTaMn r'yOKOIO TOIIO), IIOBEPXHA SKUX
3aBIKIM MOKe OyTH OUHINEHA BII MOJIEKYJ amcopbary 6e3 Oyab-siKuX
daranbHEMX ycKIamHeHb. [HIMMMH CJI0BAMH, ancopGeHT 1 ancop6aT MoO-
KyTh (DyHKI[oHyBaTH moonuHil, a I BK e yHikaIpHIM IimicHIM rpyHTO-
FeHHHM yTBOPEHHAM Giocdepmu.

KaTionm, skl BXOAATB 10 CKIamLy IBK i smaTHi saminryBarucst Kario-
HAMH 1HIIIOTO POAY ITiJT Yac BaaeMo,uu 3 pO3YMHAMU HEHUTPAJbLHUX COJIEH,
OTPUMAJIN HA3BY OOMIHHUX KAMIOHLE (CI/IHOHIM — yez6pam KQMIOHLL).
lpu xapakrepucrui IBK ra 06MIiHHHX peakIiil TpaguIiiiHO BUKOpPHC-
TOBYIOTH TEPMIH «0OMIHHI 0CHO8U» BUHATKOBO JIJIs TAKUX OOMIHHUX Ka-
tionis, ax Ca2t, Mg2t, K*, Na*, NH} 3 meroro BifjokpeMury ix Bin Kuc-
JIoToyTBOpIOBaJIbHOro kationa HY Ta amdoreproro Al3* (3 ftoro mpobute-
matuuauM BitmBoM Ha 1 BK). Otske, 0OMiHHI OCHOBH CTAHOBJIATD JIHIIIE
YaCTHHY OOMIHHMX KATIOHIB (X04a CJIi 3ayBAKUTH, III0 B YOPHO3EMHUX,
KaIllTAHOBUX Ta 0araThboX IHINHMX IPYHTAX CTEIOBOI, CYyXOCTEIOBOI, Ha-
MIBIIYCTEJIBbHOI 30H BeCh (POHT OOMIHHUX KATIOHIB IPEICTABJIEHNN BUHAT-
KOBO 0OMIHHUMH OCHOBaMH). T'epMiH «0OOMIHHI OCHOBM» He BIJIPI3HAETHCS
KOPeKTHICTIO (OCKITBKHM ocHOBaMH € He cami kartiomm Ca?*, Mgt K,

Na*, NH}, a ix rifipokcusn), mpoTe B IPYHTO3HABCTBI HOTO IMIUPOKO BH-

KOPHUCTOBYIOTh. BaskanBo, 1mo06 mpu IIbOMY He JOIIYCKAJIO0CS TePMIHOJIO-
TMYHUX HETOYHOCTeH (Ha 3pa3oK TOro, 10 HAIXOMKeHHS B IPYHTU 10HIB
Ca?*, Mg2*, K*, Na*, NH Heszase:xHO BiJ aHIOHHOTO CyIPOBOJLYy aBTO-
MATHUYHO CTIpPHsEe SHUKEHHIO PIBHS IPYHTOBOI KHCJIOTHOCTI, 10 He 3aB-
SKIIM BIOIIOBlOAae ,I[iflCHOCTi)

Emnicms kamiorHoeo 0ominy (EKO) e HaBaKIIUBIIION XapaKTepH-
cruroo IBK i IPYHTY 3arajioM. Ax 11 cMHOHIM BYKHBAIOTH TAKOYK MEHII
CyBOpHMI TepMIiH «€MHICTH ab0 MICTKICTh BOMpAHHS» B PO3YMIHHI
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K.K. I'egpoiiig (cyma Bcix OOMIHHHX KATIOHIB, AKi 3a3HAIOTH BUTICHEH-
HA 3 TEBHOTO IPYHTY), AKUI HeOe3MiJICTaBHO BBAKAB Ilell mapaMeTp
KOHCTAHTHHUM [IJIS TIeBHOTO IPyHTY. Mwu Ha3WBATHMEMO CJIIOM 3a
J1.C. OpJioBMM €MHICTIO KATIOHHOT'0 00MIHY CyMapHY KLJIbKICTh KATIOHIB
OZIHOTO POJLY, yTPUMYyBaHUX IPYHTOM B OOMIHHOMY CTaHI 3a CTAHIAPTHHUX
YMOB 1 3JaTHUX OOMIHIOBATHCS HA KATIOHW B3AaE€MOJIOYOT0 3 IPYHTOM
posunny. Benuunmuy €KO Bupakawors y Mr-eks/100 r rpyuTy (abo itoro
(bpalcuii) — 4YmceJIbHO BOHA 30iraerhcs 3 Beauumuoio CHO, Bupaskemnoo
ariguo 3 mpasmiamu Cl (Ml}KHapOJ‘_‘LHOI CHUCTEMH OUHUIIH) B CM(p+)I€I‘_ 1
(caHTHMOJIAX IOSUTHBHUX 3apsamis B 1 kr rpyrty). €KO He cix oToTosx-
HIOBATH 3 CyMOI0 OOMIHHUX KaTiOHIB, BUTICHEHMX 13 HE3aCOJIeHOro 1 6es-
KapOOHATHOTO IPYHTY HeUTpaJbHUM po3umHoM coii. Cyma OoOMIHHUX
KaTiOHIB XapaKTepu3ye BUHATKOBO HATYPAJbHUM CTAH IPYHTY — BOHA
Mozke 30iratucs KuibkicHo 3 €EKO abo 1cToTHO BIAPISHATHCS BiJ HHOrO0. 3
OTVIAZY Ha 3aJIesKHICTh eMHOCTI 00MiHy Bix pH Ta morpeby xapakrepusy-
BATH TIepedyciM HaTypaJbHUHN IPYHT, a He JIMIIe YMOBHO BHOpaHMIA
craugapT, poapisusaiors Tpu Buau EKO.

€KO cmandapmmuy BH3HAYAKTH 3 JIOIIOMOTOIO 6yd)epH1/1x PO3YHHIB
mpu craggaptHomy mapamerpi pH (rpyHT HacHUyIoTh ioHaMu Ba2t 3 Gy-
depuoro posunny npu pH 6,5, a motim BusHauaiore €KO 3a KinbKicTIO
yBibpaHoro rpyaTOoM Ba2t).

€KO peanvny (epeKTHBHY) BHU3HAYAKTL ILJISXOM OOpPOOKH IPYHTY
HeOyhepHUMY PO3UNMHAMU COJIEH, a4 TAKOMK 34 CYMOI OOMIHHUX KaTIOHIB.

€K0O 6u¢epenuzaﬂbna (pH 3aJIesKHA) XapaKTepru3ye HapOILyBaHHS
€KO mpu HlJIBI/IH_IeHHl pH yplBHOBaHCeHOI"O posunuy (ACKO/ApH).

€KO sanexuTh BiJ TUILY I'PYHTIB, YMICTY B HUX KOJIOIHOI Ta Iepe;I-
Kosoimuol ppakIfii (3araaom TPAHYJIOMETPUIHOIO CRJIAITY), 6y,u031/1 ix
HOBEPXOHB, CKJIaAy # OynoBu IBK (rsmmuucri MiHepan, TyMycoBi pevo-
suHm), pH, Bapioooun B fgywe mmpokmx Mexxax. Yepes ne HaBeneHi
Hmrde 11 BeuunHn (Mr-exs/100 r) ciIif cipuifiMaTH K OPIEHTOBHI IS
TaKUX I'PYHTIB:

JlepHOBO-IT1I30TMCTUH MIAHUNT 3-6
JlepHOBO-II1 130 TUCTUI CEPEeTHBOCY TIIMHUCTHAMN 10-20
JlepHOBO-IT1 T30 TUCTUIH TIIMHUCTUHR 10 - 25
Cipmii 0mif301€HAi cCepeIHbOCY TTIMHICTUN 15-30
YopHOo3eM THIIOBUH BAKKOCYTJIMHUCTHI 30-170
YopHo3eM HiBIEHHW CYyTINHUCTUN 20 -50
CBITJIO-KAIITAHOBUM CYyTJIMHUCTHMA 20— 40
CiposeM THITOBUM CYyTJIMHUCTUMN 8-20
HorTosem cyriunuCcTHI 12
YepBOHO3EM CYTJIMHHCTHI 13-25

I3 361IBIIEHHAM JUCIEPCHOCTI KOJIOIHUX 1 IIEPEeKOIOITHAX KOMIIO-
mertie I1BK Besmumua €KO 3pocrae. 3Hauno Giabmion 3a MiHepain
eMHicTIO BOHpaHHS XapaKTepHuayerhes opraiuna yactuaa I BK. Bucoxa
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€MHICTh BOMpPAHHS MiHepaJlB MOHTMOPUJIOHITOBOI TPYITH 3yMOBJIEHA
3JATHICTIO SO PO3MIMPEHHS iX MINKIIJIONMHHUX IIYCTOT. 3POCTAaHHS Be-
anurHar pH TIpu3BogMTE OO0 TIABUINEHHSA 10HI3AIll (QYHKINOHAJIBHUX
TPYII TYMYCOBHUX KHUCJIOT TA TJIMHUCTUX MIHEPAJIiB, 3MEHITIEHHS TO3UTHB-
Horo 3apany R90s 1 ax macmaimor — 1o 3pocranus €KO, 1o symoioe
icHyBauHs npuHIuny BusHadenuas CKO mpu craggapraomy pH.

OCHOBHMMY 3aKOHOMIPHOCTSAMY OOMIHHOTO BOMpPAHHSA KATIOHIB €:

1. ExBiBasenTHICTS 0OMIHY MIi¥K YBIOpaHMMMU KaTiIOHAMH IPYHTY 1 Ka-
TIOHAMY B3Aa€MOJIIOYOr0 3 HUM PO3UMHY (IIPUKJIA] HABEIEHO BUIIE).
TepMmommHaMIiuHa KOHCTAHTA IILJIKOM OOOPOTHOrO (ypPiBHOBAMKEHOIO)
0OMIHY IBOX OJHAKOBO 3apAlkeHHX KaTioHiB A 1 B moBuaHA mopiBHIO-
BaTHU 1:

KA/B = ajoagplagpago =1,

Jle a4 1 ag — aAKTUBHOCTI 10HIB B 0OMIHHO yBIOpAHOMY Ta PIBHOBAYKHOMY
PO3YUMHI.

2. PisHoBaJIeHTH] KATIOHH YTBOPIOIOTH P, B SKOMY €Heprid ix BOu-
paHHA (KUIBKICTH yBIOpAHHX KAaTIOHIB 34 OJHAKOBOI KOHIIEHTPAIl B
PO3UMHI) 3pocTae 13 301IBIIEHHIM IX BAJIEHTHOCTI:

Li* < Nat<Kt< NH " < Cst < Mg2t < Ca2t < Al3* < Fed™;

3.V papax KaTiOHIB OXHIEel BaJEHTHOCT] €Hepris HOIVIMHAHHS 3pPOC-
Tae 31 301IbIIEHHIM aTOMHOI MAacH, aTOMHOI'O HOMepa:

omHoBaseHTHi: 'Li < 23Na < 39K+ < 39NH, < 89Pb;

nmeoBastenTHi: 2'Mg < 40Ca < 59Co < 112Cd27;

TpuBasieHTHI: Al<5¢Fe.

Tox H* (rounime H3Ot — oxcoHiit) moraInHaeThCa aHOMAJIBHO MIITHO,
1110 3yMOBJIEHO HOr0 MiHIMaJIFHUM po3MipoM. CTablabHOrO IOJTOKEHHS B
pany Boupanua H me mocigae, 6araTo B yoMy 3aJieskadu Bij BJIACTABOC-
Tel IOTJIMHAaYA.

4. Exepria morsiMHAaHHA BU3HAYAETHCSI PaIlycOM HeTLIpaTOBAHOIO
KaTlOHA: YMM MEHIIINM € HOoro pajiyc, TUM caa0kKiie BiH 3B’sa3yerhesd. Lle
MHOSICHIOETHCST O1JTBIIIOI0 T'YCTHHOIO 3apsdy, a OT#Ke, 1 OLJIBIIIOI0 TiapaToBa-
micTio 1oHa (Tabds. 5.5). INgparaiiiigl 000JIOHKK 3MIHIOIOTH BJIACTHBOCTL
10HIB: 3MEHINYIOTH IX YYTJIHUBICTH [0 €JIEKTPOCTATHYHOIO HPUTATAHHS,
3MIHIOIOTH CITIBBIIHOIIEHHS MK PO3MIpAMHU 10HIB.

5. Cnerrupica IBK 3marHa aminuTy He smmre mososkenus H*, a i
HOPAIOK IHINKUX KATIOHIB y psiaX HMOIVIMHAHHSA (CKasKiMO, 3a HASBHOCTL
B 1ioro ckyaami myckosiTy ommoasieHTHI RbY, Cst i Kt mormmnarmorhes
eHepriftaime, misk gBoBasentHl Mg2*, Ca2*, Sr2"). BignosigHo 10 3aKo-
"y Kyiona cuia B3aemomii 3pocrae mpu 30UIbIIEHH] 3apsaay KAaTIOHY Ta
3MEHIITeHH] HOoro pajiycy, YuMM IIOSICHIOEThCS IlepeBara y MOrJIMHAHHI
IBO- (1 TpH-) BAJIEHTHUX KATIOHIB, aje I 3aKOHOMIPHICTh KOPUTYETHCS
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iX TIAPATOBAHICTIO — IIepeBary 3aBKIu Ha0yBalOTh KATIOHU 3 MEHIII T1/1-
pPaToOBAHOI 000JIOHKOI (IIHMM, JI0 pedl, CJIIJ II0SCHIOBATH BCTAHOBJICHY
0O.H. Coxosio0BCHEUM 0COOJIUBY <<>Ra,u16chTb» no mornmuuauusa Ca2t TBK
COJIOHIIIB). 3POCTAHHSA OKHCHEHOCTI opraHmHm gactuaun [BK IIpUBO-
OUTHh JI0 CEeJIEKTUBHOCTI BOMpPAHHS IOJIBAJEHTHHX KATIOHIB, a JIy:KHI
KaTIOHH! BIAXOOATH HA 3 HIA IJIAaH.

Tabnuuys 5.5. Jiamerp (EM) KaTioHiB Ta cTymiHb iX rigparamii
(Mo Hy,O/mous kaTioHa)

) PSRN e _ | Crynins ) RO e | Crymins
Kationn }ﬁ‘%lggg? Flﬁgg{o I‘mgf{ra Karionu I-ie()r;,gg;i Flggg’iro rm];_)ua;"ra-
Li* 0,078 1,003 11-13 Mg2+ 0,078 1,080 20-23
Na* 0,098 0,790 9-11 Ca%* 0,106 0,960 19-20
K* 0,133 0,522 5-6 Sr2+ 0,127 0,960 —
NH} 0,143 0,537 2-3 BaZ* 0,143 0,880 18 -20
Rb* 0,149 0,509 — APP* 0,057 — —
Cs* 0,165 0,505 — H,0* — 0,135 —

6. Peaxiris oOMiHy BiIOyBa€eThCsA IIPAKTUYHO MUTTEBO, IO OyJIO IIOKA-
3ano K.K. I'egpoiiiem (3a mepiy XBUJIHHY 0yJI0 BUTICHEHO 3 IPYHTY 00-
minrsgoro CaZ™ 1 5. NH,Cl Tary camy KijgbKicTb, gk 1 uepes 30 qHIB B3ae-
Mo/Iii). SI‘mHo 3 Cy4YacHUMH YSBJIEHHSIMU BHCOKA H_IBI/I,uIciCTL o0MIHY
CIIOCTEPIraeThes y THX BUNALKAX, KO OOMIHIOTBCA KATIOHH, PO3Ta-
IIOBAHI Ha 30BHIIIHIN IOBEPXHI TYMyCOBUX KOMIIOHEHTIB IBK. IIpucko-
PIOETHCA OOMIH TAKOK IIPY ITABUINEHIM BOJIOTOCTI, KA He 4acTo OyBae B
HPUPOJHAX IPYHTAX, OT?Ke, TAM JJIs yCTAHOBJIEHHS PIBHOBATH IOTPIGHO
kinbka 1i6. [Ipu rpyHTOreHesl, a Takox y NPaKTHUIL XiMivHOI Mestioparii
KIHETHKA KaTIOHHOIo 00MiHy BiIpiSHAETBCS Bl 1a60paTOPHOI IPAKTHKH
posbaByieHux po3duuHiB. TyT qKepesiaMu BUTICHAIOUNX KATIOHIB HEPIIKO
cramoTh Baskkopo3dumuHi cosri — rinc CaSOy4:2H50 1 Byryiekwmciie Bammso
CaCOg3 (BHOCATB y TBEPAOMY CTAHI IIPY TIIICYBAHHI COJIOHIIB Ta BAITHY-
BaHHI KUCJIMX I'PYHTIB), Yepe3 10 KiHeTHKa KaTIOHHOTO 00OMIHY CTae 3a-
JIeXKHOIO BiKe He JIMIIe BlI ABHII Oudyail, a i BLI IIBUIKOCTI PO3YHHEH-
HA IIUX T4 IHITUX MeJiopaHTiB. BoHa K y peajlbHMUX IpyHTaX € HEe3HAU-
HOIO, TOMY BUTHCHeHHs oOMiHHoro Na't mpwu rimcyBasHI COJIOHIIB BinOy-
BAETBCSL [y’ke IOBIIBHO, 0COOJIMBO B apuJHUX YMOBaX IX IOIIMPEHHS
(y ToMy 4ucJIl 1 B YEpainl). Y meaxkux IIPOCTHX BHIIAZIKAX KaTIOHHHUH 00-
MIH BJIAETHCA OIMCATH TEOPETUYHUMHU PIBHAHHSIME, B OCHOBY SIKHX IIO-
KJIAZeHO0 3aKoH mitounx Mac (piBusuHA ['amona, Keppa — Hikosbebkoro
Ta iH.).

7. HeoOMminHe BOMpAHHS KATIOHIB BHUSIBJIEHO y BCIX THIIAX IPYHTIB 1
PI3HOI MIpPOI OYEBHIHO IIPUTAMAHHE JIJIS BCIX KATIOHIB, IPOTE HAWYIT-
KIIIMM BOHO € IIIOJ0 KATIOHIB KAaJIilo Ta aMOHIIO, JIJId AKUX HMOr0 BeJINYu-
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HAa Jocarae KUTbKoxX Mr-eks/100 r rpyHTY (IIpH I[bOMY BOHU CTAIOTH HEIO-
CTYIIHUMHU [JIsI PocJimH). EKcmepmMeHTAIbHO BUSBJIEHO HEOOMIHHE IIO-
rauaasHa Sr2t 1 Cst, Akl HagXooATh [0 I'PYHTIB y MIKPOKLIBKOCTSAX, a
raxoxx CaZt, Mg?t i H*. Take BOupaHHA BigOyBaeThCsa 3a paxyHOK 130-
MopdHMX 3aMillleHb, Hanpukaam, Al3T B okraeapax Ha Mg2*, Fe?t, Zn?t,
Lit, a Takox y pesysbTaTi 3aTHCKYBAHHS KATIOHIB y MIMIAKETHHUKAX
IIapyBaTUX MiHepaJiB (IHKOJIM HPH IILOMY HA IIOBEPXHI IIMHHACTHX Mi-
HepaJIB 3'ABJIAThCA 3apany). HeoOMiHHe BOMpaHHS KATIOHIB HANYIT-
KlIlle BUpaskeHe B I00pe I'yMyCOBaHUX I'PYHTAX, 0COOJIMBO BAYKKOTO I'pa-
HYJIOMETPHUYHOTO CKJIAJTY.

8. Jlesrl 3aKOHOMIPHOCTI TYT OGLIIBIT MOIOHI [0 XIMIYHOIO BOMpPAHHSI,
sIKe CIIPUYMHIOE BOMPAHHS MEePEeBAKHO AHIOHIB, K1 34 I[€0 3TATHICTIO
yrBoproors Takmii pax: C1~ = NO3 < SO3 < POS™ < Si0;” < OH™. 3 mixn-
BumenssaM y I BK Bmicry amominio Ta 3aiisa, a Takosk Ipy 3HEKEHHI
pH (migxwmciieHHl IpyHTIB) IOTJIMHAHHSA aHIOHIB Hapocrae. OCKIIBKU
BOHH € MEHIII IIPaTOBAHNMU, HiK KATIOHH, 1€ CIIPUYMHIOE Ty7Ke BHCOKY
CeJIEKTUBHICTD AHIOHOBOMPAHHS, B SKOMY BEJIUKY POJIb BIITPaOTh MPO-
Iecu yTBOpPeHHS Hepo3umHHHX cojieir. Came B Takmii cmocib 0co0JIHBO
inTeHCHBHO TOrHHAWLTHCA IpyHTOM iom HoPO;, HPOZ", PO} . IIpo-
Te MeXaHI3M IIOrJIMHAaHHA (ocdarT-10HIB € HAATO CKJIAJHHM 1 pl3HOMA-
HITHHM 1 BKJIOYaE OJM3BKO JECATKA PeakIiil, SKl IIPU3BOIATD 10 YTBO-
peHHs MasopyxoMux gocdaris, a oTe, M 40 IX HAKOIIMYEeHHS B IPYHTAX
(Ipu 1IBOMY OOHAK SHUKYETHCSA CTYIIHD IX JOCTYIIHOCTI POCIHHAM).

9.V rpynrax, sdaradeHnx amM@oiToIigaMM, KOJOIIHMMHU (opMamMu
MIBTOPAOKCHUIIB 3 ITO3UTHUBHO 3APSIIPKEHHMU TOBEPXHIMH, 3 ABJIAETHCS
MOKJIMBICTE OOMIHY TiZpoKCcHJIB Ha docdar-10HH. Y TaKUX IPyHTaX
EKCIIePUMEHTAJILHO MOKA3aHAa MOMKJINBICTE HMepediry mapaJsebHo 3 Ipo-

mecamMu KaTIOHHOro O0OMIHY TakKo:K 1 oOMiHHOro BOMpamHs aHioHi Cl~,

NOg, SOZ‘, YCKJIQTHEHOTO HEOOMIHHUMHK XIMIYHMMM PeaKIisMA:

[I] Ca*" +(NH,),HPO, — [I'|Ca®" 2NH] +Cay(PO,); Tomo.

5.4. BnnuB oOMiHHUX KaTiOHIB
Ha BNacTUBOCTI I'PYHTIB

Cruiag OOMIHHUX KATIOHIB V PISHUX THUIIAX IPYHTIB 3MIHIOETHCS B JIy-
’Ke IIMPOKUX MEKAX, IO IILIKOM 3aKOHOMIDHO, 60 3YMOBJIEHO THIIOM
IPYHTOTBOPEHHS, YCIIaIKOBAHICTIO BiJl JITOT€HHOTO MiIPYHTS, CKOPHIO-
BAHO AHTPOIOIEHHOI mistrpHicTo. [IpakTudso Bel IPYHTH MAIOTh ¥
ckJai oomimEMxX kaTioHis Ca?’ (3asBuuait mepepakae) i Mg2+ \Y IpyH-
Tax 3 IMPOMUBHUM THUIIOM BOJHOTO PEKUMY 1 KMCJIOI PeaKINiel0 IPUCYTHI
H* i Al3*, a B ranorenrux rpyarax — Na't. BamImBo0 CKIAZ0BOIO 00-
mizHOro doHmy IpyHTIB € K, ase #ioro uacrka e HeaHauHOM (TA0JI. 5.6).
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Tabnuuys 5.6.Crnan oominuux karionis i EKO B pisuux Tumax rpyuris,
mr-exs/100 T

Ipysr Cm Ca? [ Mg? K* Na® [H*+AI**] €KO
Tyunposwuii roetiosuit | 0 — 6 6,7 4,9 0 0,7
CYTJIMHUCTHH 25 -55 5,0 1,5 0 —
63-170 8,0 0,6 0 —
Topd’smo- 0-10 7,0 0,6 0 0 140,0
TJIeH0BUI 10-20 1,0 0,1 0 0 122,5
50 — 60 2,0 0,4 0 0 28,9
JlepuoBo-migzonuctuit| 1-5 28,1 6,6 0 0 10,5 45,2
CYTJIMHUCTUH 20-30 1,9 1,4 0 0 1,2 4,4
50 — 60 6,2 2,1 0 0 6,5 14,8
JlepuoBo-migzonuctuii| 0— 10 0,9 0,3 0 0 2,3
hushiirzhzezezs 18 -26 0,2 0,1 0 0 1,1
50 — 60 0,3 0,1 0 0 0,6
75 -85 0,5 0,1 0 0 0,7
Cipmit 0-16 12,5 2,5 0 2,5
O30 IeHUM 18 - 28 2,5 0,5 0 2,0
30 —40 7,0 0,8 0 3,2
60— 170 10,0 1,7 0 2,9
Temmo-cipmit 0-17 35,4 3,5 Comimn 0 0 38,9
OIIII30JICHUIA 20 - 30 14,3 2,0 » 0 0 16,3
70 — 80 11,9 3,0 » 0 1,0 15,9
170 -180| 14,9 3,0 » 0 0,8 18,7
YopHozem 0-10 43,9 9,6 0,2 0,1 0 53,7
TUTOBUH 70 - 80 27,8 9,6 0,1 0,05 0 37,5
160-170| 27,6 9,5 0,1 0,05 0 37,2
Temuo-kamrranoBuit 0-10 27,6 5,5 1,0 0
30 —40 26,6 5,6 1,0 0
50 — 60 23,5 4,9 1,1 0
Kamranosmit 0-10 11,2 4,5 1,7 0
CYTJIMHUCTHUH 20 - 30 10,5 3,0 2,2 0
40— 50 3,4 5,6 2,4 0
Costonern 0-5 10,3 5,1 1,5 0,5 0 17,2
CTEIOBUA 18 - 23 16,6 9,3 1,3 2,4 0 29,1
45 -50 17,1 8,0 1,4 2,5 0 29,4
95—-100| 14,0 6,5 1,5 2,7 0 24,7
Ciposem 0-5 7,8 0,4 0,1 0,2 0 8,5
TUIIOBUH 20 — 25 6,8 0,9 0,1 0,2 0 8,0
70 -175 4,1 4,2 0,1 0,2 0 8,6
Hosrozem 0-8 7,2 4,7 0 0 0,2 12,1
45 - 55 6,6 2,5 0 0 4,4 13,5
120-130| 6,56 3,0 0 0 7,3 16,8
YepBoHO3EM 0-10 2,4 1,7 0 0 7,2 11,4
30 —40 2,8 1,3 0 0 5,1 9,3
150 -200{ 0,3 0,9 0 0 10,8 12,0
«CyOTpormunHunit 0-4 1,3 1,9 0 0 21,4
T30 5-10 1,1 1,0 0 0 22,5
40 - 50 0,9 1,1 0 0 16,5
80 —90 0,5 1,5 0 0 30,0
Byposem 0-8 9,8 7,4 0 8,9
16— 24 2,1 3,0 0 12,1
40 — 48 1,4 2,7 0 11,6
64— 72 1,4 3,0 0 12,8
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Bane:xHo Big BMmicty oomimmmx H* ta Al (Tounime, rigposiTuasol
KHMCJIOTHOCT1 — JWB. JaJil) BCl IPYHTH IIOMUISIOTH HA IBl BEJIHUKI IPYIIN:
HacuweHl 1 HeHacu4eHl OCHOBAMU.

Hacuueni ocHoBaMu IPYyHTH He MAKOTh ¥ CKJIAIl OOMIHHMX KATIOHIB
H* ta AlI3* — mume oOMiHHI OCHOBH, KiJBKICTH SKHX BIAIIOBiIAae Besu-
ynHi peasbHoi €KO. Cryminb HacudeHocti rpyHTiB ocHoBamu (V — B %
Big €EKO) po3paxoByoTh 3a POPMYJIOI0

V =8/T-100,

ne S — cyma oominuux ocuos; T — €KO.

[pyHTH He HACHUYEHI OCHOBAMM, MICTSATH IEAKY KiIBKICTH OOGMIHHHX
H* ta Al3* (muB. Tabu. 5.6) i mators 3aBxgu S < T. Jlo miei rpymm Bxo-
IATH IMO30JIKCTI, TePHOBO-III30JIMCTI, OOJIOTHI, Cipl OIMNA30JIeHl I'PYyHTH
HlCOCTeHy, depasmiTHI IPYHTH BOJIOTHX Cy6TpOH1K1B rorro. Crymines Ha-
CHYEHOCTI OCHOBAMM 3a3BHYAM 3pOCTAE IIPU CLIBCHKOTOCIONAPCHKOMY
BI/IKOpI/ICTaHHl rpyHTlB mocarawan 100% y moope IPOBAIHOBAHUX IPYH-
Tax. Ko Bimomi BeJIMYMHI I‘l,I];pO.TIlTI/I‘{HOI kucaoTHocti H 1 cyma 00-
MIHHHUX OCHOB S, CTYIIHb HACHYEHOCT1 IPYHTIB OCHOBAMHU PO3PAXOBYIOTH
3a popmyJioo

V =(S/S+H)-100.

Bona e amasoriusomo HaBeleHIN Buile 3a ymoBH, akmo S+ H=T.
Ockutpbrn €EKO Bu3HAYAOTH ¥ CTAHAAPTHUX YMOBAaX, a OT/KE, MOYKe 1CTOT-
HO BIJIPI3HATHCS BIJ BEeJUYHHH S IS HATYPAJIBHOTO IPYHTY, TO IIPH
po3paxyHKax BeIuunHHU V mepeBary Mae oCcTaHHs opmyia.

Hacuueni ocHoBaMM TI'pyHTH IIpEICTABJIEH] IIEPEBAYKHO IPYHTAMU
CTEIIOBUX 1 HAIIIBIIYCTEJIBHUX JIAHAIIAQTIB, a TAKOMX I'PyHTaAMHU, chopMo-
BAHMMHU 34 YYACTIO «TBEPINX» KaJIBIIIEBUX BOJ 400 Ha KapOOHATHUX II0-
pomax, — Iie YOPHO3eMU, KAIlITaHOBl, Oypl 1 cipo-Oypl HAMIIBILYCTEJIbHI,
ciposemu Torro. Cepen IpyHTIB, HACHYEHUX OCHOBAMHU, OCOOJIUBY T'PYILY
CTAHOBJIATL IPYHTH, AKI MICTATh Y 3HAYHIN KIIbKOCTI ooMimumit Nat —
COJIOHIIIOBATI IPYHTH, COJIOHIIL TOIIIO.

O.H. CoronoBcbKnii Beplile BUOLINB I'PYIy IPYHTIB, He HACUYEHUX
Kasbylem, 0 K01 pa3oM 13 COJIOHIIIOBATHMM BIITHIC TAKOMK 1 KHMCJIL IPYH-
TH, He HACH4YeHl ocHoBaMu. [Iif COJIOHIIEBMM IIPOIIECOM TYT PO3YMIIOTH
OIOBUINEHHS Il BIIMBOM OOMIHHOIO HATPLIO JHUCIEPrOBAHOCTI TA TiiI-
podlapHOCTI TBEPAUX (pa3 IPYHTY, IO CYIPOBOIMKYIOTHCSI 3POCTAHHSIM
nyxxHocTl. Ile 3ymoBioe pisky mudpepeHIralio IPyHTOBOTO IIPOQiIo 1
HOSIBY BKpay HECHPUATIUBUX arpPOHOMIYHHX BJIACTHUBOCTEHM OCOJIOHITHO-
BAHOTO TOPU30HTY (3a YMOBHM, AKINO Biggucoriamia oomimaoro Nat me
IIPUTHIYYIOTHCSA HAIJINIIKOM JIETKOPO3YHMHHHX COJIeH, AK Y COJIOHYAKO-
BUX I'PYHTAX).

3aKoHOMIPHOCTI 3MIHHU CKJIAAy OOMIHHUX KATIOHIB Y 30HAJBHUX IPYH-
Tax BIIOOPAKYIOTh HAPOCTAHHS 3 ITIBHOYI HA IBIEHL (TOYHIIINE 3 ITiB-
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HIYHOTO 3aX0[y Ha IMBAeHHUH cxix) Pycbko-YrpaiHcskol Ta 3axigHoCH-
OlpCcbKOI PIBHUH CTYIIeHA MIHepaJa3alifi IPYHTOBHX pPO3UYHHIB Ta IX
cknan. Kucnum ciabroMiHepasidoBaHuM Ta IPICHEM BOJAM HIBHIYHUX
PEeTioHIB BIAIOBIIae IPUCYTHICTh a00 HABITH JOMIHYBAHHS B IBK Taxux
kaTtionis ax H* 1 Al3*, a B cipux omiggosnerux rpyaTax JlicocTemy i 0co6-
JINBO B CTEIIOBUX YOPHO3eMax OJHO3HAUHO nominye Ca?", axuil yTpumy-
eThcsA B HUX 3HAYHO MinHime, Hixk ratioEn Mg2t i Nat. Comonmosarti
IpyHTH (3arajom ranoreHHi) Mictars 6arato oomimaoro Nat. @axrruamo
CKJIA] OOMIHHHX KATIOHIB BH3HAYAETHCS ROHueHTpameIo Ta CKJIAJO0M
IPYHTOBOTO PO3YMHY Ta CeJIeKTUBHICTIO poamoxiny rarionis mix IBK i
PIBHOBAKHUM IPYHTOBHM PO3ULMHOM.

3amaHnii IPUPOSHUM I'PYHTOI€HE30M CKJIAZ OOMIHHHMX KATIOHIB 1CTOT-
HO MOMUQPIKYETHCA CLIBCHKOTOCIIONAPCHKUM BUKOPUCTAHHAM IPYHTIB,
0CO0/IMBO SIKINO BOHO CYNPOBOJHUTECS ILIECHPIMOBAHMM BHKOPUCTAH-
HsAM IIBOTO CKJIany B mpolieci OKyJILTYPIOBAHHS IPYHTIB 3a JIOLIOMOT 00
BaITHYBAHHS Ta Pll'lcyBaHHﬂ [Ipore yacTumu e ¥ BUIIAIKM, KOJIH 3MiHA
CKJIQOy OOMIHHUX KaTIOHIB B10OyBAeThbCsI HEKOHTPOJIboBaHO. Haitblin-
I BILIMB HA iX CKJIAJ YHMHATH BHECEHHS MiHepaJIbHUX T0O0PHUB, 3pO-
IIeHHSA IPYHTIB Ta IX OCYIIeHHs, Kl HAKJIAJIA0Th CBIM BIIOMTOK HA CO-
JIBOBUM PEKHM, 4 OT:Ke, 1 Ha CKJIaL OOMIHHHX KATIOHIB.

HaitorrrumasibHiIII yMOBY IJIS SKUBJIEHHS POCJIMH CTBOPIOIOTLCA IIPHU
momiryeansi y criaani IBK Ca2* B cympoBoui meBHOI KiIBKOCT] KATIOHIB,
HEeOOXITHUX JIJIs KUBJIEHHS POCIUWH. KaJbIliil € «CToposkeM IPYHTOBOI
pomrouocti» (O.H. CokosoBepknit), a Taxo:k BIANOBiTae 3a PeryJIAIiio
KHCJIOTHO-OCHOBHOI PIBHOBATH B KJIITHHAX pocauH. Hecmpusariuei ymo-
BY BUHHKAIOTH 3a 3Ha4HOI kinbrocti B I BK o6minaux H* ta TokcmdasOro
1y pocauH Al3Y (kucesti, HeHacudYeH] OCHOBAMU IPYHTH), a Tako:k Na™ (B
CYIpOBO/IL 3HAUHOI KinbkocTi Mg2t Ta BimbHNX KapOOHATIB OHO- i JBO-
BaJICHTHUX MeETAaJIIlB). Yce IIe CBIIUUTE IIPO BAKJIMBICTH CKJIALY OOMIH-
HUX KaTIOHIB IIPM OITIHKAX SKOCTI I'pyHTIB. OCcOo0JIMBO BATOMOIO IIPH ITHO-
My € 1HdOopMAIIlia IIPO IPYHTOBY KUCJOMHICMb Ta BOUEBUIH (PITOTOKCHY-
HY JIYHCHICMb, 8 TAKOK IIPO IIPUHOMH IX JIATHOCTUKHU Ta YCYHEHHI.

KucsoruicTs rpyHTiB BUsHAUYAETHCA SK IX 3ATHICTH MITKHCIIIOBA-
TH IPYHTOBHH PO3UYUH a00 COJIBOB1 PO3UMHU (BUTSKKM 3 IPYHTY) BHACJII-
JIOK HASIBHOCTI y CKJIAl IPYHTY KHCJIOT, 4 TAKOK OOMIHHHX 10HIB BOIHIO
Ta KaTioHiB (mepemycim Al3Y), m0 yTBOPOIOTL IpH IX BUTHUCHEHHI Tiapo-
JITUYHO KHCJI coii. 3’sicyBaHHS MUTAHHS IIPO IIPHPOAY IPYHTOBOI KHC-
JIOTHOCTI (Y TOMY YHCJI1 ¥ TIPO POJIb AJIFOMIHIO B il IIposABaXx) COPUIUHUIIO
OJIHY 3 HAWOLIBII TOCTPUX 1 3aTAKHUX JUCKYCIH 3 IIpobJeM I'pyHTO3HAB-
cTBa. Y IHCKycisax 3 el mpobisiemu Opastu yuacts 1. Mormesip, T. Beira
1 I'. Hasikyxapa (rimoresa mpo posb odominHoro asriomiuiio), K.K. ex-
poiits (rimore3a oomimuoro BoxHiO), I'. Kanmen (moegnyBas obmmBa 1mo-
risimu), B.A. YepnoB («O mpupoje ITOYBEHHON KHCIOTHOCTHY, 1947),
C.H. Aoz, H.IT. Kapmiuceruit, H.II. Pemesos, I.JI. Ackimaai,
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M. Mi-Tnepis, M.K. Kpyuceruit, I.M. Anexcannposa Ta iH., 9uii iHTEpeC
IO 'PYHTOBOI KHMCJIOTHOCT] He OYB BUITaKOBHM.

Peaxitisa rpyHTy 3yMOBJIeHa HASIBHICTIO Ta CIIBBIIHOIIEHHSAM Y IDYH-
ToBoMy posurHi Bogueux (HT) i rinpokcunmpuux iowis (OH™) i B Knacuy-
HOMY BHUIVISIl XapaKTepuayeThesa Imokasuuxom pH — Bimemuum Jora-
prdMOM AaKTHBHOCTI 10HIB BOJHIO B PO3YMHI. 3aJIEKHO BiJ CKJIAIy PO3-
YNHEHHUX PedI0BUH 1 XapakTepy Ix B3aemopil 3 TBepaumu asamu IpyH-
Ty, SIKMMH BU3HAYA€THCS CIIBBIJHONIEHHS Mis KOHIEHTPAILIAME BOJ-
HEBHX 1 TiIPOKCHJIBHUX 10HIB y IPYHTOBOMY PO3YHHI, IPDyHTH MOKYTbH
MaTH HeHATpaIbHy (pH 7, KHCILy (pH < 7) a60 ayxuy (pH > 7) peaRuno

KucnorHo-my»HI BiracTHBOCTI OyIb-sIKOI CIIOJIYKH 3aaI0ThCS, 3T1ITHO
3 Teopiero Bpencrema — Jloypi, B Tarwmii crroci6: KHCJIOTOK BBAYKAIOTH
Oyab-sKy peYoBMHY, 3maTHy OyTu moHopoMm mporoHis (HY), mo mepexo-
ISITH IIPX I1IBOMY B CIIAPOBAHY 3 HEKI OCHOBY; OCHOBA — Il€ PEUYOBHHA,
sAKa IpuiMae IIPOTOH, II€PETBOPIOIYNCH BOJTHOYAC y IIOETHAHY 3 HUM
KHCJIOTY. ¥ BOJHUX PO3YMHAX KHCJIOTH BIIIAIOTH IIPOTOHHU BOJI1, a OCHO-
BU IPUMMAIOTH IIPOTOH BiJT BOJIH:

CHSCOOH + HZO = CH3COO_ + H30+.

Bigmarouwn mmporor Bomi, orroBa kuciora crae ocaooro CH3COO—; Bo-
Ia, siKa 3irpaJia Impu mbomy poJib ocuosu, mpuiiHasmm Bixm CH3COOH
POTOH, IepexoauTh y crad kuciotu HsO'. Kucsmorai Ta ocHoBHI Biac-

TuBoCTI mpuramanui: 1) mosexysaspaum cooiykam (HCl — kwmcemora,
NHj; — ocHoBa); 2) kaTioHu [Pb(HZO)T — xwucsora, Pb(Hy0)sOHT —
ocuoral; 3) amionn (HCO3; — xucnora, CO%f — ocHoBa). Cuia Kuciaor

Ta OCHOB KUJIBKICHO OITIHIOETHCS KOHCTAHTOI PIBHOBATH II€PEHECEHHS
IIPOTOHA MIK KOMITOHEHTAMHU KHCJIOTHO-0CHOBHUX map. Jlo criamy omeo-
T0 3 HUX BXOJUTH JIOCJIIIPKYBaHA PEYOBUHA, a JPYroro — MOJIEKYJIa PO3-
ypHHAKA (Y pasl IPyHTOBOro po3uuHy — Boza). Jlobyrox xoucranT K, 1
K, Oynb-sikoi TMO€IHAHOI KMCJIOTHO-OCHOBHOI HApW IOPIBHIOE 10HHOMY
IOOYTKY PO3UMHHUKA (BOLM):

KK, =(Hz0")(OH") = (H")(OH") = Kgy,0 =107,

me K, — koHcTamTa, AKa XapakTepuaye IepeHoC IIPOTOHA BiJ[ KHUCJIOTH
1o mosteryau Bomu (acid — kmesora); K — KOHCTaHTA PIBHOBATH, SKa
XapakTepru3ye 3BOPOTHUH IIPOIleC TIEPEHOCY IPOTOHA BiJl BOIM 0 OCHOBH
(base — ocHoBa).

Peaxmia rpynty QopmyeTbes B pesysbTari CyKyIHOI Iii 6ararbox
YMHHUKIB — MIHEPAJIOTI4HOro Ta XIMIYHOro CKJIamy MiHepaJbHOI dac-
THHHU IPYHTY, IIPUCYTHOCT] BIJIBHUX COJIEH, BMICTY TA SKOCTI OPraHIuHUX
PEYOBHUH, CKJIAAy IPYHTOBOIO MOBITPS, BOJIOTOCT1 IPYHTY, Horo 0loreHHo-
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cTl Tomo. Un He HANBAMKIIMBIIINM PEryJIATOPOM PeaKIlll IPYHTY € HAdB-
HI B HBOMY cOJIl (HeHTpaJibHI, KucJl, Jiy:kHl). Ilepexomsaum 3 TBepaux
das y rpyHTOBHII pO3YMH IIPU 3BOJIOKEHHI IPYHTY 1 3aJIHINAI0YA HOTO
OpY BUCYIITYBAHHI, BOHM BIAMOBIIHO KOPUIYIOTH XapakTep IPYyHTOBOIO
PO3YMHY, BIIMBAIOYN THM CAMUM HA POTIOYICTDH IPYHTY.

OpHiero 3 HANTIOMIUPEHINUX Y IPYHTI MIHEPATbHUX KHUCJIOT € BYTLIh-
HA KHCJIOTA. 3aJIeKHO Bl TEPMOSUHAMIYHUX YMOB 1 010JI0TTYHOI AKTHB-
HOCTI BOHA CIIpoMOkHA mimrpuMmyBatu pH y mesxax 3,9 — 4,5 —5,7. Pe-
SKMM BYTJIEKHCJIOTH B IPYHTaX TICHO ITOB’SI3aHHU 13 J0OOBO-CE30HHUMU
PHUTMAaMU ITOTOIM TA IIPUB SI3AHOI0 J0 HUX PUTMIKOI MIKP0610JI0TIUdHOI (Y
ToMy umcsi pepmeHTaTUBHOI) akTuBHOCTI. CyabdaTHA KHCIOTA TAKOMK
3’SIBJISIETHCSA B IPYHTAX 1 MATEPUHCHKUX IIOPOIaX BHACIIIOK OKHUCHEHHS
CcyJIb(IOIB METAJIB, CIPUYMHIOIYM IUM Oy:Ke CHJIbHE IIIKHCICHHS
(mpu ocyIreHHI MaHTPOBUX ab0 MapiieBux IpyHTIB ix pH Moke 3um3u-
THCA 3 7T—8 10 2 — 3, a IpU OKUCHEHH] CyJIb(ITIB y MIAXTHUX TEPUKO-
Hax — HaBiTh 710 1). CynabdaTHa Kucjiota MoKe HAIXOAUTH B IPYHTOBUHI
PO3UMH TaKO IIJ dYac MIKpOOHOro poamany OLIKIB (0co0JIMBO B
Topd’AHMKAX). JHAYHE Hl,D;KI/ICJIeHHH (mo pH 3,0 — 3,5) rpyaTOBOrO pO3-
YHHY CIPUYNHIOITH HEHACHYEH] KaTIOHAMH I'yMIHOB1 KHCJIOTH Ta (PYJIb-
BokwmcsroTu. Jlicosl macrunku mawots pH 3,5 - 5,0, a mox — 2,5 - 3,0. 3
MmerabositamMu rpublB, OakTepill, KOMax Ta KOPEHEBHUMH €K30BHILJICH-
HAMH y IPYHT HOTPAILIATL BLILHI OpraHivHi (0I[TOBa, OKCaJIaTHA, JIU-
MOHHA, #A0JyuHa, mipoBuHorpamHa) ta wMimepaiapHi (HNOg, HNOg,
HyCO3) ruciotu. PocimHu CrIosKMBAOTh y MEBHUX IPOIOPINAX aHIOHU

Ta KaTiOHW B 00OMiH Ha ekBiBaseHTHY KlibKicTs lomHie HY, OH-, HCOj3,

COz_, YUM MOYKYTH 3PYIIATH PEaKINo IPYHTOBOTO PO3YMHY B TOH Uu

IHIUH OIK. CneumbmHy poJIb y peryaoBaHHl peakxifii rpyHTOBOTO po3-
YHMHY BIIIrPaThb MlRpOOpI‘aHlSMI/I A3oTHa Ta a3oTHCTA KHCJIOTH € MeTa-
boiTamMu HITPpUQIKATOPIB, K1 JIOKAJIBHO SHUKYIOTh Ha meBHHU yac pH
ua 0,5 - 2,0.

Bucoka KuCIOTHICTS 'PYHTIB 3araJIbMOBY€E PO3BUTOK KYJIBTYPHHUX POC-
JIMH 1 CIIpHsie mepebiry IpolleciB O30/ II0BaAHHA IPYHTIB. Uepes 1e Bike
ourpmre Hixk 2000 pokiB 3emMyepoOH GopeasbHUX JIAHOIIAQTIB 3aCTOCO-
BYIOTh BaIHyBaHHsA. HeraTWBHUWII BIJIMB IIJABUINEHOI KHCJIOTHOCTI HA
POCJIMHY 3YMOBJIIOIOTH TaKl MpUYIUHU: 1) gediiur moTpi6bHOro mJys poc-
e Ca?t gr egeMeHTa *KUBJIEHHS; 2) TiABANIEHHA IPH I IKUCIIOBAHHL
O IIKIIJIMBUX KOHIIEHTPAIIl BMICTY TOKCHYHHX Y BEJIMKIN KIJIBKOCTL
iomis Al3*, Mn2+, H*; 3) mopymenss ,HOCTyl'[HOCTl PpOCJIMHAM eJIEMEeHTIB
SKUBJICHHS (MAKpo- 1 MIKPOeJIeMeHTIB); 4) IOripIieHHsd (pI3UYHUX BJIAC-
TUBOCTEU IPYHTY.

PospisusaoTs akmyanvhy (AKTUBHY) 1 ROMeEHLIHY KACIOTHICTE IPYH-
TIB 3aJIeKHO B1J TOro, IiJ Yac SKWX B3aeMOJINA BOHA BUABJISIETHCS Ta
BUMIPIOETHCS.
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ArxmyanvHa Kucaomuicms 3yMoBJaeHa mpucyTHicTio mporouis (HY) y
IPYHTOBOMY PO3YMHI, AKTHBHICTh SKHX 3aJI€KHUTL Bl BJIACTHBOCTEH
(10HHOI cHMJIM) PO3YMHY, 3TATHUX BILIMBATH HA KOEMIIIEHT aKTHBHOCTL
iomy HY. AKTyasbHA KHCJIOTHICTD IPYHTY BHMIPIOETBCS IIPU MOTO B3ae-
Mogii 3 nucTmIBoBaHOw Bomow [Bomuwmit pH, pHy,o, pH(H20)] mpu poa-
Oasienul 1:51 1:25 nua Topd’sHUKIB a00 B macTl. 3HAYHO IIOIIHpPE-
HUM € BuMipooBaHHA pH B IrpyHTOBOMY p03pi3l, 3a IKOr0 B HATYPAJIbHUMN
IPYHT 3aHYPIIOTh CKJIAHUH €JIeKTPOS 3 H*-dqyuxmiero. Takwmit croci6
BEMIPIOBAHHS aKTyasbHOI KHCJIOTHOCTI 0COOJIMBO IPUIATHHUA IPH CTe-
SKeHHI 3a JTUHAMIKOI 010XIMIUHMX IIPOIIECIB, ajie 3 Ifel s MpuYnHA (MiH-
nuBicts pH) BuMipu B IpupoaHiit 00CTAHOBII € HETPUIATHUMU JJIS TH-
moBoi (CTAHIAPTHOI) XAapaKTePUCTHUKM ITHOTO HapaMmerpa. AKTyajabHY
KHMCJIOTHICTE MOKHA BHUMIPIOBATH TAKOK KOJIOPUMETPUUHO ab0 THUTPY-
BaAHHAM.

Iomenuiiiny xucnomnicms BU3HaualoTh ioHammu HY Ta Al3*, axi
SHAXONATECS B TBepAuX (asax IPYHTY, IEPMAHEHTHO IIJKHCIIOKYN
IPYHTOBUH PO3YHMH y Pe3ysIbTaTi OOMIHHMX PeakLid IpH IJBUIIEHHI B
HBOMY KOHIIEHTPAIll eJIeKTPOJIITIB (Y TOMY YHCJIIL 1 IPA BHECEHH] MiHe-
panbpHuX g00puB). To6TO I'PYHT IIpyM B3aeMOIl 3 POSUMHAMU COJIEH BH-
ABnsie cebe Ak cmabka kmesora. Kucsa peakmisi COMBOBHX BHTSMKOK 3
IPYHTIB IOSICHIOETECS TIOSIBOIO B po3unHi BuTicHeHux 3 I BK ioHiB BomHIO
(rizporconio H3O0%), a Takomx pesyspTaTraMu B3aeMOIil 3 BOHOK MOJIE-
KYJIIPHUX KHCJIOT 1 MIPaTOBAHUX KATIOHIB, SIKl IIOBOIATEH cebe, K KIC-
goru. YiTKl KHCJIOTHI BJIACTUBOCTL Y BOl BHUSABJSIOTH OBO-, a IIe OLJIBII
TPU3APATHI KATIOHH METAJIIB:

pKa pr
5,0 Al(H,0)3" + H,0 = Al(H,0);OH*" + H;0" 9,0
2,2 Fe(H,0)5" + HyO = Fe(H,0);OH*" + H;0"  11,8.

3aseskHo BiJl XapaKTepy B3aeMOJIIU0ro 3 IPYHTOM PO3YMHY PO3pPi3-
HATD Bl (DOPMHU ITOTEHITIHHOI KUCJIOTHOCTI — 0OMIHHY Ta 2i0pOoJimuy-
HY ((paRTHYHO ITOC/IITOBHI eTamy BUALJIEHHS B PO3YHH JOJATKOBUX ITPO-
TOHIB 3 TBepAuXx a3 IPyHTY).

ObMmiHHA KUCIOMHICD BUABISIETHCA IIPU B3aEMOII 3 TPYHTOM pPO3-
YnHIB HeUTpaabHux coyeil. [lpu 1mpomy BimOyBaeThCsd e€KBIBAJIEHTHUI
00OMIH KaTiOHy HEMTPAaJIbHOI COJIl Ha 10HHM BOMHIO, aJIOMIHIIO Ta 1HIIHX
rarionis I BK:

[I1ALH + 4KCl = [I]4K + AlICl; + HCI;
AlICl; + 3HOH = Al(OH); + 3HCL.

KinpkicHo meil BUA KMCIOTHOCTI BUSHAYAKOThL TUTPYBaHHAM ioHiB HT
Ta Al3* y BUTSMXKIIL, IPUTOTOBJIEHIH 3a JOIIOMOI0I0 PO3UNHY HeHTpaIbHOI
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com — 1 H. KCL Ii Takosx xapakrepuayorh Beruunuono pH 1riei cospo-
Bol BuUTsKEM. J[yis Kmcesmx rpyHTIB 1HTepBas BeswumH pHgep € myske
mupokuM — Big 3 (iHomi menIe) mo 6. 3a Besmumuow pHye MokHA
OPIEHTOBHO 3POOKMTH BHCHOBOK IIPO POJIb PI3HUX KATIOHIB y (DOPMYBAHHIL
KHCJIOTHUX BJIACTHUBOCTEH IPYHTY: IPHU pH < 4,0 KHUCJIOTHICTh 3yMOBJIEHA
IepeBaskHO OOMIHHIM BOJIHEM, IIPH pH Bl,r[ 4,0 mo 5,5 — Al3*. ¥V kuciux
(ITiA30/IMCTHX, CIPUX OMIZI30JIEHNX, OYPUX JICOBHX, Y€PBOHO3EMHNX) IPYH-
Tax conpouil pH saBxnu e MeHmuM, Hik BogHui pH, mo moBHicTIO 1I0-
SICHIOETHCS HASBHICTIO B HHUX OOMIHHHWX KaTIOHIB BOAHIO 1 (a00) asrromi-
Hifo. Busnauennst conboBoro pH y HacuieHmX oCHOBAMHU IPYHTaX € He-
KOPEKTHUM.

Tioponimuuny kucnomricmsy (H,) BU3HAYAIOTH TUTPYBAHHAM KHCJIO-
TH, SIKa BHUIUISETHCSI IIPHU B3aeMOMIl IPYHTY 3 PO3YMHOM T1APOJIITHYHO
Jy»xHOI cosil (YTBOPEHOI CHJILHOI OCHOBOIO Ta CJIa0K0I0 KHCJI0TOI0). s
BusHaveHHs H. BuxopuctoByioTh 1 H. po3una CH3COONa 3 pH 8,2. Pe-
aKINg BiOOyBaeThbCA aHAJIONIYHO HABENEHIN BUINE, ajie IpH Oii amerary
HATPI0 BeJUYMHA KUCJIOTHOCTI BUSBJISETHCS 3HAYHO BUINOI, HIM IIPH
mi KCI:

[I']2A1,4H +10CH;COONa =[I'|[10Na + 2Al(CH;COO0), + 4CH;COOH.

Takum urHOM, OOMIHHA KHCJIOTHICTD € YACTHHOI TIPOJITHYHOL KIC-
JIOTHOCTI1 IpyHTIB (0yJ10 6 IPaBHJIBHO HA3WUBATH T'IPOJIITUYHON KHCJIOT-
HICTIO pisHuUIo Mk H. Ta 0OMIHHOI KHCJIOTHICTIO, TOOTO BBAYKATH, 3TiI-
vo 3 BrasiBrow K.K. Iempoiiirg, rigposiTHYHOI KHCJIOTHICTIO JIAIIe Il
mpupict pu 06pobiTry rpyuTy posumHom CH3COONa 1 KCI — mpupicr
3a paxyHOK BBeJEeHHs aHiOHy ca0koi xmcsoru). [Ipu O1abIT cyBOpoMy
BUKOHAHHI aHaJ1idy Bapto 0yJso 6 1 posuns 1 u. KCI noBoguru 1o pH 8,2,
aJjie 1ie BCe 9K He IPU3BOAUTH JI0 3MIHU pe3yabTaTiB — H. 3a BeTHuYuHOIO
3aBykaIu Oyme Olibimo. OTike, IIPUYUHOO IIepeBUIleHHa H. Hax oOMiH-
HOI0 KHCJIOTHICTIO € He JIysKHa pPeakIlis, a BIIMIHHICTL MIsK KHCJIOTaAMH,
SIK1 € IIPOIYKTAMU 000X PeaKIfii: IIpu 06MIHHIL KICJIOTHOCT1 HEIO € CUJIb-
ua HCI, qucomitoBana Ha 100%, a mpu H, — ciabka (cJabkoaucoIriiio-
Bama) CH3COOH, o crpusie mmepebiry oOMiHHOI peakirii g0 KiHI (10
noBHOro 3amimenas HT kucnanx pyHKIIOHAIEHEX I'PyI).

HasasuicTh mOTEHINHAHOI KMCJIOTHOCTI HpATAMAHHA IpyHTaM, 301qHe-
muM ocHoBamu (Ca2t, Mg?* Na') — umm GigHimmii Ha HUX IPYHT, THM
BIH KHCJIIUH. ¥ IIPUPOIl HONTUPEHHS KUCAUX (T1I30JIUCTUX, 0ypo3eM-
HUX, CIpUX OMII30JIeHuX, pepasiTHUX) I'PYHTIB IIPUYPOUEHO 10 ITLJIKOM
HeBHUX JIaHAIadTHO-010KIIMAaTUIHUX yMOB. Besimka poJsib TyT Haje-
SKUTH BIIMBY MAaTEPUHCHKOI IIOPOJN — KHCJIl IPYHTH 3a3BUYai QopMy-
IOTHCA HA MOPOJAaX, Bike 30IMHEeHHX ocHOBaMH (MOpeHa, (pJIIOBIOrJIAINA-
JIBbHI BIOKJIamu). Tum rpyHTOreHesy BHOCUTE CYyTTEBl KOPEKTUBU B KIUCJIOT-
H1 BJIACTHBOCT1 IPYHTY — ITA30JIUCTHH (4 3arajioM OyIb-IKWUH, Yy TOMY
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YHCJIl ¥ OTJIEEHHS) IIPOIIEC MOCHJIIOE BTPATY OCHOB (OTiKe, CIPUSIE ITIKHI-
CJIEHHIO), a JIePHOBUI (I‘YMycoaKyMyJIHTI/IBHI/II/I) IIOCTYIIOBO IIOBEPTaE ix y
cchepy rpyHTOTBOpeHH. KiiMaTr Hak/Iamae Ha I1l IPOIECH CBIM HEIIOBTOP-
HUU BIIOUTOK — IIPOMHUBHHUM THUII BOIHOTO PEKHMY CTHMYJIIOE BTPATY
cosleil 3 IpyHTY Ta Iepexin y posunH yBioparmx CaZ*, Mg?*™ B o6MiH Ha
H™* (a omaxe, ix BTpaTry 3 rpyHToBOro mpodiso). Mitobiora Ime momiTHIIIE
BILIMBAEe Ha OQOPMJIEHHSA KHCJIOTHOTO CIPAMYBAHHS IPYHTOTBOPHOI'O
mpoItecy — XBOUHI JIicu Ta cparHOBHU MOX HMOMITHO ITOCUJIIOIOTEH KUCJIOT-
HICTb 3aBIAKM IEePBUHHIN KHCJIOTHOCTL IX PEIITOK, a JIMCTSHI JICH Ta
TPaBHU CHPUAITh HAKOIUYEHHIO OCHOB. CilIBCHKOTOCIIONAPChKE BUPOO-
HUIITBO TeK 3MIHIOE peakinio rpyury. CaMe BIIUyKeHHS BpPOKAi0 3 Jia-
HIB IPU3BOJUTH JI0 IIOCTYIIOBOTO 301JHEHHS IPYHTY Ol0TeHHUMU eJIeMeH-
TaMH, cepel SKHUX YHMMAaJy YacTKy CTAaHOBJIATH OCHOBM. HaBiTh ix BHe-
cenns 3 ¢isiosoriuro (KCl, NH,Cl) a6o ximiuno (cymepdocdar i3 momir-
koio HySO,) xucaumu popmamu 100pus Hi,Z[BI/IU_Iye KHCJIOTHICTbD.

Big Benwmumum pH samesmxars PYXOMiCTb 1 JOCTYIIHICTH POCIHHAM
IPAKTUYHO BCIX MOKUBHUX €JIEMEHTIB. 3aCBOCHHS docdopy € marcuma-
apHuM nipu pH 6,5, 3HIKYIOUHUCE SIK B KACJIOMY, TaK 1 B JIy’KHOMY Cepe-
JOBHILI. ¥ KHCINX I'PYHTAX IIOBUILYETHCA POSUMHHICTD crioiyk Fe, Mn,
Al, B, Cu, Zn, Akl B HAJIUIIKY CTAIOTh TOKCUYIHUMU JJIS POCJIUH, CIPH-
YMHIOIOYN I[IUM 3HIKEHHS 1X IpoAdyKTUBHOCTL. BomgHodac mpu migBuime-
HIf KHCJIOTHOCTI BTpayvae CBOI JOCTYITHICTh JJIS POCJNH Takuit 6iocdep-
HO Ba’sKJIMBHUM MiKpoegeMeHT, sk Mo, 110 IIpHu3BOIUTS [0 TaJIbMYBAHHS B
KHCJIMX IPYHTAX IIpoIleciB a3oTodikcari (KOHIIKHA 3 0yJIH00UKOBUMU
OakxTepiAiMn He MoOske posBuBaTHcA Ipu Bmicti Al3T 10 Mr/100 r). o
IIBOTO OJAEThCSA THiTIOUHMi BIamB oomimHOro Al3* (M.C. ABmoHIH came
IIMM IIOSICHIOBAB 3aru0esib II0CIBIB 03UMO] IIITEeHUI HA KHUCIUX JePHOBO-
mig3oaucTux rpyarax [limmockor’st). Kinmesoi ogHo3HavHOL OIIIHKY MO0
disiod01oximiugol il oy me He orpuMano (O.11. TomonpHMIL), OCKUILKI
€ KyJbTYpPH, Kl B IIPOIleCi OHTOreHe3y aJallTyBaJIUCA JI0 YK€ BHCOKUX
J103 OOMIHHOI'O AJIFOMIHIIO: HAIIPHUKJIA, KYKypy3a BLIIyBA€E MOr0 TOKCHY-
micth mpu 130 mr/100 r, vakumii Ky — 265 mr/100r, mykpoBa TPOCTH-
Ha — 720 m1r/100 1 (C. B Bonm, A.Il. Tpasiees). OHTI/IMyM pH 3anexurs
He JINIIIEe BiJ PO3YMHHOCTI OKPEMUX KOMIIOHEHTIB IpyHTY, & i Bix (pisio-
JIOTIYHHX OCOOJIMBOCTEM KYJILTHBOBAHHX POCIMH, K1 3arajioM Kpalle
BUTPHUMYIOTh KHCJIY, QHLE JI:KHY, peakirio. Jas omgHMX pOCIMH OITH-
mymoMm pH e 4,0 — 5,0, gusa igmmx — 7,0 — 8,0 (tadu. 5.7), 3ajiesxHO Bl
IX KOHKPETHHUX YMOB a30THO-30JILHOTO YKUBJICHHSI.

Kucni rpynTn B mpupogHuX JaHmmadrax 3aBiId PO3Mi3HAIOTH 34
dakToM maHyBaHHSA y QiTOIeHO3aX anmmodLais (tadma. 5.8). Hdyxe kwuc-
aumu e cdaraoBl Topdoumia. CepeTHbOKHUCIII IPYHTH PO3MI3HAITH 34
3€JIEHOMOXO0BO-CMepPeKOBUMH dYopHUYHUKamMu. CiaadKo- 1 cepeTHbOKUCITL
IPYHTH i JIYyIHUMHA TPABOCTOAMH 1HAUKYIOTHCI KpaHIM 301 IHIHHAM iX
BHUJIOBOIO CKJIAY, & IIICJIA JOKOPIHHOIO IIOJIIIIIEHHS OPAHKOK — BEJIH-
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kol kiiabkicTio Deschampsia, Rumex, Equisetum, ixmux 6yp’sHiB-amu-
Io(LTiB, X04ua (PITOIHAUKAIIA IPYHTY HABITE y Kucjiomy iHTepBasi pH e
€ OTHO3HAYHOI, a Ipu pH > 7 crae 1e GLIBII OIIOCepeaKOBAHOI0 IIPOIIe-
Iy poo.

Tabnuys 5.7. [lianagzon ontumansaux pH,, . ma cinecerorocnogapcbrmnx
KyJIBTYP 1 Mikpooprauiamis

Kynbsrypa pH Kynsrypa pH
'pubu 3,0 Buworpan, Burras, rpyima,
HKypasmuua 4,0 -5,0 | s6xyms, ciimBa, IEPCUK, TPS- 6.0—80
Puc 4,0—6,0 | cruis, Kamycra JHMCTOBA, TS
YalHuii Ky, JIFOMHH 4,5—6,0 | oripem, pina, nacrepHak
Bpyksa, pinax 4,7—5,6 | IMurenuris sipa, SYMIiHb, 6.0—175
['peuxa 4,7—17,5 | 6aBoBHHK ’ ’
Kaprommsa 5,0-5,5 | Bypsik kopmoBmit 6,2-"17,0
Bysaxwu, cyHurii, MaauHa 5,0—6,0 | Tomarmu 6,3 —6,7
Tumodiisra 5,0—6,5 | Ilimenurns osuma 6,3—7,6
Penucka 5,0 - 17,3 | Iubymst 6,4—"79
OBec 5,0—7,7 | llnuuar 6,56—"7,0
Knrauk, kBacosusa 5,3—6,0 || Cos 6,675
Cepazeia 5,4 — 6,5 | Hirpudikaropu 6,56 —-17,8
JIsoH 5,3 — 6,5 | Ta memirpudirkaropu,
Kamycra nBiTHa 5,5 —6,6 | asorodircaropu
Mopksa 556—-7,0 | Max 6,8—-7,2
Couesniisa 5,6 — 7,2 | Topix rpemprunit 6,8 8,0
IIpoco, sxuTO 5,6 — 17,56 | Aumins, paiirpac 6,8—17,5
Buxka 5,7—6,56 | Kocrpuris, oypsax 70-175
Cautar, TypHemc, cesepa 6,0 — 6,5 | ImyxpoBHit > ’
CoHAIIHUK 6,0 — 6,8 | Komormai 7,1-74
Komnromuua, ropox, 606u, mo-
JILOBHIIA, cajiaT, KYKypy3a, 6,0 —7,0
KaIycTa KauaHHa, CIapika

Kucmoraicrs rpyHTlB SHHYKYIOTB, 3CTOCOBYIOUH BCLIIAKI MeJIIOpaHTH,
HaNJaCTIIe 0caoBl MOPOIH, CKIameH] mepeBaskuo Kasbiurom CaCOg,

mosomitom CaCOs-MgCQOs, y ToMy YHCIIl TOJOMITH30BAH1 BAITHAKH, Mep-
reJi (I‘JII/IHI/ICTO Rap6OHaTH1 mopomu, skl mictats 50 — 70% Kap60HaTlB)
BAITHAKOBI Ty(u, BIAXOIM IIPOMUCIOBOCTI — HedeKar, ,HOMeHHl Ta 1HIIl
nuIakH, aiodoin peuoBuHoio axkux € CaCOsg. Kapborar kasbIniio, Sk eKo-
HeUTpaJbHA CIIOJIYKA, He Mae KOOHHX IIPOTHUIIOKA3AHb IIOO0 HOro 3a-
CTOCYBAHHS [IJISI SHUMKEHHS IPYHTOBOI KMCJIOTHOCTI IpPH 3TIMCHEHH] HAa-
IIIOHAJIBHUX IPOrpaM MITBHUINEHHS POIIYO0CT] IPYHTIB Ta iX OKYJIBTYpPIO-
BaHHs. B pasl BHeceHHs 10ro B KMCJIl I'PYHTH BlIOYBAKTHCI PEAKIIII:

[[12H" + CaCO; = [I1Ca®" + H,CO; = [I]CaZ + Hy0 + COy;
[T]2A1%" +3CaCO; + 3H,0 = [I13Ca”" + 2A1(OH); + 3CO,.
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Tabnuya 5.8. @iroingukania pHyc kucaux rpyHTiB y npupoaHux saHgmadgrax

TpynT pH DiroinguraTopu-amurodiin
Topd’samk Bepxo- 3,0 —4,0 | Pinus, Ledum, Calluna, Eriophorum, Tussilago,
BUM ccaraym
Jlepuoso-cumbromia- | 4,0 — 4,5 | Pinus, Nardus, Succisa, Festuca rubra, Politricum
30JIUCTUM CYTIIMHKO- communis
BHH 1 CyIIIAHUN
JlepHOBO-CEpeTHBO- 4,5-5,5 | Pinus, Picea, Betula, Populus tremula, Galium,
MIA30JIUCTUN CyT- Festuca, Deschampsia, Fragaria, Briza,
JIMHKOBUM Anthoxathum
Topd’ sHMK HU3KH- 5,56 —6,5 | Alnus glutinoza, Salix, Rhamnus, Humulus, Urtica,
HUM Impatiens, Lysimachia, Ranunculus repens,
Politricum

AstoBianbuni siyd- 6,56 — 7,0 | Festuca pratensis, Trifolium rubens, Dactilis

HUMN CyTJIMHKOBHI glomerata, Bromus inermis, Alopecurus, Lathyrus
pratensis

Bouu wmatork uiTkKO Bupaskenwuit okyJbrypoBaigbHuil (O.M. ['pun-
YeHKO) BILUIMB Ha kmcial (HeHacuueHl kasbiriem — O.H. CorostoBebruin)
rpyuaru: 1) IBK Hacudyerbess KaubiiieM; 2) B IpYHTOBOMY PO3YMHI 3'sIB-
JISIETBCA He (PITOTOKCHYHA BYTLILHA KHCJIOTA, KA JIETKO PO3KJIALAEThCS,
MOCTABJIAIOYM B IIPU3EMHMI IIap HOBITPSA 3aBMKIU MOTPIOHHIN Iy ¢poTo-
cunredy COy; 3) oOMiHHMI asmoMiHil tepeBoguThbes B ocan Al(OH)s, sxmit
HOTPIOHO BHBECTH 31 cpepH IPSIMOr0 KOHTAKTY 3 KOPEHEBOKI CHCTEMOI0
CTBOpeHHAM crablipbHoro B yaci mapamerpa pH. Ile mocsiraernesa Barmy-
BAHHAM y [OBHOMY KOMILIEKTI OKYJIBTYPIOBAJBbHUX ITPUHMOMIB (THII,
NPK), mpo 110 cBiguath peaysbrata mocainmy M.C. ABmoHiHA 3 BHpPOIILY-
BaHHS o3uMol mreruitl MupoHiBebka-808 Ha JepHOBO-III30JIMCTUX IPYH-
tax Iligmmockos’s 3 Takumu arpodgoramu: 1) 6e3 noopus — 0; 2) NPK — 0;
3) NPK + Ca — 7; 4) Ca + NPK — 27 1i/ra.

[ToTpibuy must sHmMsKeHHs kucaoTHOCTI KUThbKicTh CaCOs po3paxoBy-
0Th PIBHUMU CIIOCO0aMu, y TOMY YHCJIl ¥ 3a BesuumHowo H 3a dopmy-
JIOKO

Feaco, = H; -5hd,

ne Pcaco; — nmosa BamHa, T/ra; h — rymbnHaA opHOTro mapy, M; d —
ob’eMHa Maca OpHOI0 IIApy; 5 — KoeillieHT IepeBeeHHsA MI-eKB
CaCOg B 1/ra. IIpu mapamerpax 20 cm rmbuem 1 1,5 — 06’eMHO0I Macu
cdopmyta cupomryerses 10 Poacos = 1,5 Hy. Ilpu npomy Koskern 1 Mr-ekB
H_ motpebye mia metirpasisarri 1,5 t/ra CaCOs.

Pospaxynok mo3 BamHa mo H, Mae meBHI HeNOJIKH: 1) He BpaxoBye
crienplKy BUPOIILYBAHHX KyJbTyp (Tabi. 5.9); 2) onmpaerbcs Ha mmapa-
Mmerp H,, oTpuMaHuii @OpH B3aeMO4il IPYHTY 3 pPO3UYMHOM 1 H.
CH3COONa, a B rpyur BHOocaTh mopomok CaCOgs; 3) yMOBHICTE camMoro
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pospaxyuky H. 13 3acrocyBamHaM KoediifieHTa 1,75 HA IIOBHOTY peakIril
IPYHTY 3 areraToM HaTpiio. € ¥ 1HII CIIocOO0M PO3paxyHKY 103 BallHa,
cepen SKuX Bapro sragatu opuridanapHuii meromg O.M. I'punuenka, oc-
HOBAHHUM HA JOHACHYEHHI KaJIbIlleM HeHaCHMYeHUX HUM IPYHTIB (He JIu-

11e KUCJINX, & ¥ COJIOHITIOBATHX, Yepes 110 1ei MeTOT € YHIBePCaIbHUM):

[I]2H = CaCl, =[I]Ca +2HCL

Tabnuys 5.9. YytausicTs c.-r. KyJbTYP A0 KUCJIOTHOCTI OPHOTO mapy

(3a mammmu BirHJIIT'A)
dyrmueicrs | Onramym Kynbsrypa gcggie?;eglféi?:{g:;
JI0 KMCJIOTHOCT1 pH HBOTO)
Hai6inbma 5,8-17,5 JlrotiepHa, KoHIOMIHA, OYPKYH, [lepiroueprosa
COYEBHIIS, MAK, 03MMA TIIIIeHUIIS,
IIPOCO, KOCTPHIISA, TPACTHUIIA, paii-
rpac, KOHOILTl, YaCHHK, ceJiepa,
CMOPOIUHA
ITomipua 5,3-6,0 | Kykypynsa, mmeHuns, BuKa, ITomipua (mo6pa)
STYMIHB, TOPOX, OTIPKH, 6pyIcBa
TypHeIIc, Tap0y3H, KHTHUK, KOCT-
pUIIs, CIUBA, SOJIYHS, CyHULL
Mauta 4,5-6,0 | HKuro, oBec, TuMOdiiBka, rpeuka, | [Tomipua
rpyma (1Io3UTHUBHA)
TonepaHTHa o 4,5-5,7 JIvon, KapToILIA, JIIonIMH, ToMaTH, | lHaudepeHTHA
THOMIPHOI MOpKBa (xBopoOIIMBA HA
nucobaIaHe
Ca:K:Mg:B)
TonepanTna o 4,5—-5,0 | Ilasess, cepaneia, arpyc Bigcyrasa (zera-
I IBUIIEHOT TUBHA)

KisbkicTb yBIOPAHOTO KAJIBIN0 BU3HAETHCS THM HMOTO €KBIBAJIEHTOM,
SIKUM BUKOPUCTOBYETHCS IPU PO3PAXyHKAX MOTPIOHUX [103.

HeonmakoBa BuOAriuBicTh cim;cmcorocnoz:apcmcux KyJabTyp (mpu-
YIOMy HEOJHAKOBA Ie U y Pi3HOMy Billl — HANHOLIBII IyTIMBEMU € MO-
JIOI1 POCJIMHMU, X0U 1 TYT € BUHATKN — HACIHHS TOMATIB 3JaTHE IIPOpPOC-
TaTH MpHU Oy:Ke HU3bKMUX Hokxasumkax pH) mo peaxirii rpyHTOBOrO pos-
YMHY He Ja€ 3MOTH BBAYKATH ONTUMAJBLHUM SKUHCH €IUHUN 1HTEPBAJ
pH 11 Beix rpyHTIB 1 BCIX BHIIB CLIBCHKOTOCIOIAPCHKUX KYJIBTYp, a ¥
perymoBatu pH rpyHTIB i 3aIIUT KOMKHOT KyJIBTYPH OKPEMO € HepeasThb-
HUM 3aBIaHHAM. ToMy YMOBHO BHOMpPAIOTH To¥ iHTepBas pH, srwuit €
HAOIMKEHNM 0 IOTPe0 TOJIOBHHX KYJBTYP KOHKPETHOI I'PYyHTOBO-010-
KaiMaTudHol 30HK. Y HiMeuumHl TaxuMm 1HTEPBAJIOM BBAKAIOTH Jlaria-
3oH 5,5 — 7,0, y Benukiit Bpuranii — 5,5 — 6,0, B Ykpaini — 5,5 — 7,5.

Kiacuunoo e HeGakaHICTh 3aCTOCYBAHHS IS XIMIYHOI MeJtioparrii
KHCJIMX IPYHTIB COJIeM CHUJIBHMX KHCJIOT, HAIPHUKJIAM TIICY, OCKLILEHN
IpHU HOro B3aeMOIil 3 IPYHTOM yTBOPIOETLCS CyIbgaTHA KHCIOTA:

[I]2H* + CaSO, =[I]Ca%" + H,S0,.
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IIpore mocmimu I.A. lenapsa momo imei O.M. 'punuenka moxasaiu
BHCOKY €)eKTHUBHICTD 3aCTOCYBAHHIM TiIICY /IS OKYJIbTYPIOBAHHS Cipux
OIII30JIEHUX IPYHTIB Ta YopHO3eMiB TumoBux Jlicocreny Yrpaiuwm. Ilo-
SICHeHHS I[bOT0 BUXOIUTh 34 PaAMKH XIMIYHHUX peakIiiil 1 morpedye «dito-
010JIOTTYHHX» APTYMEHTIB.

3rigHo 3 BIAOMUMH y3arajJbHEHHSIMN, HANOLIBII IIPUPOCTH BPOKAI0
Bizx BAIIHYBaHHs OTPHMYIOTh Ha CHJIBHOKHCIIHX, TEII0 MEeHIIIl — Ha ce-
PEeIHBOKHUCINX 1 HAMMEHIIl — Ha CJIa0KOKMCINX IpyHTax (Tads. 5.10).

Tabruys 5.10. Il pubaBku Bpokaio pisHUX KyJIBTYP BiJ BAIHYBaHHS KHCJIHX
I'PYHTIB, 1/Ta
Kyserypa CHSII_Ii}LOIiI’/I;JII Cepe,Z[Hf%IfI/ICJII Cn;?}cf}gl:lgm

Oaumi 3epHOBL 4-17 3-4 1,0-1,5
Api 3-5 2-3 0,5-1,0
3epr06060B1 3-5 2-3 0,5-1,0
Kyxypynza 40 - 50 30 —40 20 - 25
Iyxposi 6ypsaxu 50 — 60 30 —40 20 - 25
Kopwmosi 6ypsikn 80— 100 60— 170 50 — 55
Kopmoga kamycra 50 — 55 30 — 40 20 - 25
CrosoBa Kamycra 50 — 60 40— 45 25-35
Mopxsa 40 - 50 30 —40 15-20
Komnromuua (ciHo) 10-20 8-10 3-5

[Ipu BupilieHH] TUTAHHSA IIPO H@OGXi,Z[HiCTB BaIIHyBaHHA Tpeba Bpa-
XOBYBATH, IO B 30HI KUCJINX [J€PHOBO-III30/IUCTHX IPYHTIB BUPOLIYIOTH
JIBOH, JIOIMH Ta KaPTOILIO, BPOKAKHICTD 1 SKICTh SIKMX BLJ LIBOTO arpo-
NpuioMy SHUKYIOTBCS. Besukl mosu BalHa NIOTipLIyIOTH JOCTYIHICTH
pocauHaM 60py Ta MaHTaHy, BHOCATh AUCOAJIAHC MK KaJbIleM Ta 1H-
UMY KaTIOHAMHU-0CHOBAMH (0COOJIMBO MOTIPIITYETHCSA IPU ITHOMY PEsKUM
KaJIIHOro sKUBJIeHH). ¥Yce e maso mincerasu .M. [IpaauinHikoBy miis
acdopuamy «BamHyBaHHA 30arauye 0aTbKiB 1 301aHI0€ miTei». [lepcrex-
TUBHUM € 3aCTOCyBaHHsA Maiux 103 BamHa (1,5 — 2,0 i/ra B pagxu Ipu
TOCiBl) — BUKOHABIIHU CBOIO eRonormHy (YHKIO OO KYJIBTYD, sKI
HOTPe0yI0Th HeHTPAJIBHOI Peakiiii, Takl JO3H BHUABJIAIOTHCA HEIIKIJIIN-
BUMU JIJIsI JIbOHY, KApPTOILII, JIOIUHY Ta 1HIMHUX Kajbiedobis. Cepemnwi
OpubaBKY Bl MaJMX JI03 BAIlHA B PASKKM CTAHOBHJIM, II/Ta: ClHA KOHIO-
IIUHA 3 TUMO(IIBKO — 12,2; KopMoBuX OypsakiB — 52; kamycru — 60;
crooBux OypsakiB — 20 — 30 1y/ra, mo gopisuoe 40 — 60% pubaBokK,
OTPUMYBAHUX BiJl BHECEHHS BAITHA B J103aX, po3paxoBaHux 3a H. (KijIb-
ka 1/ra). OmHieo 13 CyTO TEXHIYHUX YMOB, K1 3a0€3I1eUy0Th HaMOLIBITY
e)eKTUBHICTh BHCOKOPEHTAOEILHUX MaJIMX JI03 BAITHA, € SKOMOra He-
ryinboKe Horo 3aropTaHHsd (nm KyJIBTHBATOP).

BannyBaHHs € arpoMesiOpaTHBHEM IIPUHAOMOM IOBIOTPHBAJIOL Iii.
,Z[ocmm/l BIIEpIITE 3aKna,ueH1 B CPCP ma ,Z[onronpyamn arpoxiMIivHIf
JocTiaHIM craHmii B cepenuul 20-X POKIB MHUHYJIOTO CTOJIITTS, ITIOKA3aJIH,
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1[0 BAITHO IIPOJOBKYBAJIO AT 1 yepesd 40 pokis micia BHeceHHs. Ha
Arpobiostoriuui#t cranmii MJIY mosua mo H, 1 IIOJIOBMHHA 03U BamlHa
masaau edexr 1 yeped 20 poKIB ITICIIA IX BHECEHH. Y ce K IMUTAHHSI PO
IIOBTOPHE BAITHYBAHHS HEe MOKe MATH €IHHOI0 PIIIeHHS 1 moTpedye op-
rafisaifii MOHITOPHHIY THX 3MIH, K1 BIOOYBAIOTLCA B IPYHTI IIiT BILIK-
BOM IIBOIO, I103a CYMHIBOM, NOyske e(eKTUBHOr0 UMHHHUKA KYJIBTYPHOT'O
IPYHTOT€HEe3Yy.

Jly:xHicTs IpyHTY 31e0LITBITIOr0 IIOPOIPKY€ETHCS HAABHICTIO B HUX TiJ-
pOJIlTI/I‘lHO JISKHUX COJIEH CJIA0OKUX KHCJIOT 1 CHJIBHHUX OCHOB: Kap6OHaT1B
1 TinpoxapOoHATIB JIYsKHHUX Ta JIy*KHO3€MEJbHUX eJeMEHTIB, CHIIIKATIB,
QJIIOMOCHJIIKATIB, TYMATIB 1 (py/IbBaTIB HATPLIO. BaraipHa JIy’KHICTb BH-
3HAYae CTYIIHb IedillUTy IIPOTOHIB I0ZI0 YMOBHOTO HYJIBOBOTO PIBHSIL.
Busnavena B rpyHTax 3arajibHa J'Iy?RHlCTb 3aBIKIN BUSABJIAETHCSI KOM-
IJIEKCHOIO, 3aJIEKHOIO Bl 0araTboxX XIMIYHHUX CIIOJIYK 1 peakIii, 1o Bij-
OyBalOThCA y IPYHTAX. 3’SICYBAHHIO 11 IPUPOIN CHPUSAIH JTOCITIIKEeHHS,
mo ix amificaman B XX cr. Ha Tepuropli Vepainu K.K. Iempoiinp,
O.H. Coxrosnoscpruit, O.M. I'punuenro, I.C.T'punrb, A.O.Aposenko,
O.M. Mosxeiiro, ['M. Cam6yp, I'.B. HoBukosa ta im.

PospisusaioTs akTyas bHy Ta MOTEHIIINHY JIyKHICTh IPYHTY.

AKmyanvHa JIYHCHICMb 3YMOBJIIOETHCS HASBHICTIO B IPYHTOBOMY PO3-
YHHI TIIPOIITAYHO JIY*KHUX COJIEH, IIPU SUCOLIAIl]l AKUX YTBOPIOETHCI B
aHaynmx KUTbKocTAx 1oH OH-. Ilpm xapakTepucTHIll aKTyaJIbHOI JIyiK-
HocTl (Mr-exB/100 r 'pyHTY) I'PYHTOBUX PO3UYUHIB, 4 TAKOMK IIPUPOTHEUX (Y
TOMY YHCJIl ¥ HIAIPYHTOBUX) BOJ BHALIATH 3a BesmumHamu pH Taxi 11
BUIU: 3arajIbHy JIy?RHiCTI: (TI/IprIOTL KHCJIOTOI0 Y BOJHIN BUTSIIKII 3 Me-
TnnopaHmeM), JIyHcchb Bl HOpMAaJIbHUX KapOoHAaTiB (3 derosdrasei-
HOM), JIysKHICTb BiJ rmporcap60HaTlB

Iomeruiiina s1yscHicmb BUSABIISETHCSI B IPYHTAX, 10 MAKOTh ¥ CBOEMY
IBK yeiGpanmuit Na*t, skuil 3a IeBHAX YMOB MOSKE IIEPEXOJUTH B IPYHTO-
BUH PO3YMH 1 pearyBaTH 3 BYT1LJIBHOK KUCJIOTOK 3 YTBOPEHHSIM COOU:

[T12Na* + Hy,CO4 = [T]2H" + Na,COs.

fpyHTn B SKHUX 3’aBnaeTbca cosa, MawTh pH BOJHOI BUTSAKKA 10 1
pidKe SHMMKEHHS IPYHTOBOI POIIOYUOCTI 3 HpI/I‘II/IHI/I BHCOKOI TOKCHYHOCTI
comu IJ1s IrepeBaskHol O1sbimocTi pocsuH. Ille ToKcuuHINIMM € TyMaT HAT-
pito (oOmimmamit Na*, ocobiuBo 3B’'sa3aHUl 3 KPYIHIMU YaCTHHKAMU
IPYHTY, € MEHIII TOKCI/I‘{HI/IM) I{le TOTO, IIPH B3a€MO,H11 3 IPYHTOBOI Ma-
COI0 COfla CIPUYIMHIOE HenTnaauuo IPYHTOBUX KOJIOIMIB, YHACIIIOK YOTO
PYHHY€ETBCA arpOHOMIYHO IiHHA CTPYRTYPA, TPAHHUTIHO SHUAKYCTHCS BO-
JIONPOHUKHICT IPYHTIB. BOHU BIAIPISHAIOTBCS 3HAYHOW B "SI3KICTIO, JIWII-
KICTIO y BOJIOTOMY CTaHI, BEJIMKOI TBEPAICTIO, 3LEMEHTOBAHICTIO 1 0e3-
CTPYKTYPHICTIO B CyXOMY. GL[I/IH01 Teopu IIOXOJIKEHHS COM B IPYHTax
MOKH IIle HeMae. BHcIoBIeHo JeKiabKa TinoTes 1 3aIpoIIoHOBAHO KiJIBKA
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MeXaHI3MIB, K1 MOACHIOITH MIOABY Ta aKYMYJISINO COOU B KOHKPETHUX
rpyuarax. Cepex HUX HAUOLIbIIE 3HAYEHHS MAIOTD T1II0TE3U ITOXOIKEeHHS
COIIM 3a PaxXyHOK: 1) MmepreHHUX IIPoIeciB; 2) 10HHOTo 00MiHY; 3) 6loJI0-
TYHHUX IPOoIieciB (CyabpaTpeayKIlis), IOrIHOJIeHUH PO3TJIAL AKUX Oyae
IIOJAHO JaJIl IIPU XaPAKTEPUCTHI COJIOHIIIB.

JIysHICTh I'PYHTIB IPUUAHSTO OI[IHIOBATH JIMIIE 3a BEJIMUYMHOIO aAKTY-
aJIbHOI JIy:kHOCTL. BogHouac morpiOHO MaTy Ha yBaa3i, 10 aKTyaJbHAa Ta
IMOTEeHIIMHA KUCJIOTHICTD IysKe TICHO M1 CO0O0I0 II0B’A3aHl Yyepea Ipole-
cu iomHOro obminy. He mosxe iCHyBaTI/I IPYHTY 3 BHCOKOI aKTyaJIbHOI
JIY$KHICTIO, 3yMOBJIEHOI IIPUCYTHICTIO BLJIBHUX COJIEH JLy?KHIX MeTaJIlB
(sicHoO, 10 Na) AKWH 61 He MaB mpu npomy Na y crkimani I BK. Yepes me
3acobM XIMIYHOI MeJriopalrii JIy:KHUX COM0BO-34COJIEHMX IPYHTIB BILIH-
BAIOTH 1 HA JIYKHICTH IPYHTOBOrO po3unHy, i Ha ckiax I BK. Jleitrmorn-
BOM TyT € 3amina oomimaoro Na Ha Ca 1 HeHTpasizallisa BiJIbHOL COIM:

[I]2Na* + CaSO, =[ICa?" +Na,S0,;
Nach3 + CaSO4 = CaCO3 + Na2804;
N32C03 + H2SO4 = Na2SO4 + HzO + 002

Js ximigwol Memopauu JIYSKHUAX I‘pyHTlB 3aCTOCOBYIOTD BHECEHHS
rifcy Ta HITPATIB KaJIbI0, a TaKOMK MeJIlopaHTlB K1 MICTATH TIIIC
(rymHOTIIIC), CYyIB(ATHY KHUCJIOTY, CyJabdaT 3aJia3a, CipKy, IMPUTHI HeIo-
FapKH TOLIO. HpI/I IIBOMY JyKe JTOPeYHUM Oyie MoIaJIbIlle IIPOMHUBAHHS
BII cojieli y pasl LITY9HOTO JpeHaxy. Ko moesHaTH yCyHeHHs JIysk-
HOCTI rpyHTlB 3 yTHUJII3aIlel0 KUCINX IIPOMUCIOBUX BlIXOIIB (d)ocd)orln-
Cy, 3aJII3HOr0 KYIIOpOCY Tomo), e MOJKe IIePEeTBOPUTHCH HA Cy4YacHl Mo-
JleJIl €KOJIOTI30BAHOT0 3eMJIe- 1 IPUPOTOKOPHUCTYBAHHS.

Hopmy rimcy pospaxoByoTh audepeHIniioBaHo AU PI3HMX I‘pyHTlB
COJIOHIIEBOTO DS/, BPAXOBYIOUH IIPH IhoMy HacwdeHicts I BK kasbiriem,
HASBHICTb BLJIBHOL COOM, CTYIIIHBb COJIOHIIIOBATOCTI, IIPUCYTHICTL yBiOpa-
HOTO Maruio Tomro. Hampuriiasm, 11 BUCOKOIYMYCHHX COJIOHIIIB ITiBIHS
Vkpainu, B AKX HANOILIBIN akTUBHA yacTuHa Na, 3B’sI3aHOT0 3 TyMyCo-
BHMU PEUYOBHHAMH, CTAaHOBUTE 50 %, 3aCTOCOBYIOTH (DOPMYJILY

I'=0,086-0,5-Na-hd,

nme I' — mosa riney (r/ra), 0,086 — maca 1 moua, CaSO,-2H50 (B Mr-exs);
Na — Bmict oomirHoro Na (mr-exs/100 r rpyury); h — rianbuHa MeJrio-
poBaHoro mapy; d — 06’eMHa Maca IpyHTY (LIJIBHICTD CKJIAJEHHST).
ITpodecop O.M. I'puruenro (30 —40-Ti poxn XX CT) p03pO6I/IB yHl-
BepCabHUN MeTOJ| PO3paxyHKy HOPM BHECEHHs KaJbIIEBMICHHX XIMId-
HUX MeJIOPaHTIB y IPYHTH, HeHACHYeH] KasblieM (BAaIHO — JepHOBO-
MHiJ30JIMCTI Ta Cipi OMIA30/I€H] KHUCJIi; TiIIC — COJIOHITIOBATI JIYKHI TOIIIO),
3a pormorsimuauuaMm Catt rpynrom (mpommce 1iboro amasidy repenbavae
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06po61<y HABKKH IPYHTY 0,2 H. PO3UMHOM XJIOPHIY KaJIBINI0 — KiJTb-
KICTH HOTJIMHYTOr'O IPH I[HOMY KAJIBINI 1 € IIACTABOI0 JJIA PO3PaAXyHKY
HOPMHY MEJIIOPAHTY).

[TpuitHaTo Takl Opi€HTOBHI 03U TiICy, T/Ta: 1) B 30HI KAIITAHOBUX 1
Oypux rpyuTiB — Bifg 1 — 3 (cirabrocostoHIIoBaTi IpyHTH) 10 8 — 10 (como-
Bl COJIOHIIL); 2) B 30HI YOpHO3eMIB — Bl 3 — 4 (IJImOOKOCTOBIIYACTI COJIOH-
mi) 10 8 — 10 (KipxoBi comoBl costoHIIi). OCOOIHMBO TIOMIMPEHNUM Y 3eMJIe-
BJIACHUKIB € peHTabeJIbHUI MeTOH OKYJIbTYPIOBAHHS COJIOHIFOBATHX
IPYHTIB 3a HOIOMOIOI BHECEHHsS Maymx (2 — 3 11/ra) mo3 rimcy, po3poo-
nernit O.M. I'puruenxom Ta B.O. Ienummem.

lNmcyBamus € edeKTUBHUM TPUKOMOM TPHUBAJOI 11 3 KJIACUIHOTO
KOMILIEKTY OKYJIBTYPIOBAHHS COJIOHLFOBATHX IPYHTIB 3 JIYAKHOI PEAKIIIEI0.
lIpubaBka Bpo:kalo 3epPHOBUX BLJ IIIICYBaHHS COJIOHIIB y 30HI Y0PHO3e-
MiB CTAHOBUTH 3 — 6 11/Ta, a B 30HI KAIlITAHOBUX IPYHTIB — 2 — 7 11/TA.

Bydepnuicrs rpyHTm — IIe 3JaTHICTD meHx Ta TBepauXx ¢as IpyH-
Ty HPOTHCTOATH 3MIHAM HMOro aKTUBHOI PEAKITl Il BIIMBOM Pi3HOMAHIT-
HUX YHHHHKIB (Y IIbOMY pasl miJ yac B3aeMomil IPYHTY 3 KHCJIOTOI abo
JIyroM Ta Tpu po30aBJIeHHI I'PyHTOBOI cycrensii). BydepHicts rpyHTY
IIIOHAMTICHIIIIEe II0B’S3aHa 3 IIpolecaMu 10HHOoro oominy. Akimo mo rpyH-
TOBOI'0 PO3UYMHY IMOTPAILIAE OyIOb-siKa CLIb (IOOPHBO, XIMIUHMI MeJIio-
PaHT, IIECTULIN TOIIO), TO 3AaBIAKN SBUIILY 10HHOIO OOMIHY, 3MIiHA HOT0
KOHIIEHTPAIII] I110/T0 HOBOBBEIEHUX 10HIB He OyIe aJeKBaTHOI iX yBee-
Hii kinbrocti. Came B Takwmii croci6 I BK meperBoproersest Ha peryssiTop
KOHIIEHTPAIIli IPYHTOBOTO po3uuHy. Ha choromHi 1ie moHSTTS HabyBae
JleaJIi IMUPIITOT0 TPAKTYBaHHSA — Oy(epHICTh I'PYHTIB BU3HAYAETHCA AK
ix moridpyHKITIoHATbHA 010c)epPOBILIMBOBA BJIACTHUBICTD, 3aBISKHU AKIA
cTablIi3yeThCd He JIUIe KOHIIEHTPAId I'PYHTOBOTO PO3YHMHY, a I 3ara-
JIOM HMOro KHCJIOTHO-JIYKHHIU CTAH, OKHMCHO-BIJHOBJIIOBAJILHUMN Ta 1HIII
IPYHTOBO-EKOJIOTIYHI PEKUMMU, IIPO IO MTUMEThCSI aJi. Y KOHTEKCT1
IIHOTO pos,uiny MU HasuBaTUMeMO 0yepHICTIO caMe HOro 3JaTHICTh IIPO-
TUCTOATH 3MIHI PEAKIIil i JTIE0 JIy?KHUX Ta KUCJIMX PEYIOBHH. 3acrocy-
BaHHA q00pe POSUMHHMX COJIEH y poui MlHepaJII)HI/IX z[06p1/113 CTAJIO MOK-
JINBUM caMe 3aBISKHU I 4yJ0BiH BJIACTHBOCTI IPYHTY, iHaKIIe 6 JOBKO-
Jja rpanya (abo KpucCTasiB) cTBOpIOBaJIMCS O 3TyOHI JJIA POCIMH IXHI
KoHIleHTpaIri. Boguouac OydepHicTs IPYHTY pOOUTH HMOr0 1HEPTHHUM Y
pasi cupob JIFAWMHYA OKYJIBTYPUTH HOr0, 3aCTOCOBYIOUM XIMIUHI MEJIIOpaH-
TH, 1HOII B 034X, 3HAYHO BUIIMX, HI3K IIe II0TPIOHO 0e3IocepeaIHbo poc-
smmaaM. Jlo3u nobpus, 1110 iX YHOCATE JJISL 3MIHU BMICTY PYXOMHEX eJieMe-
HTIB MIHEPAJIFHOTO JKUBJIEHHS POCJWH y IPYHTI HA OJUHUITIO (HaHpI/I-
ksag, Ha 1Mr/100 r rpyHTY), TAKOK 3HAYHO TIEPEBHIIYIOTh pOSpaxyHROBl

PO3pl3HHIOTb OydepHICTD IIPOTH KUCAUX 1 IPOTU JIYHCHUX ATEHTIB.
IIpu B3aemoxii rpyHTY 3 KucaoTol Karionn I BK o6MiHo0OTECS 3 i0HOM
H* kmcnorn, uepes mo HY morpamnse B mosmon mo TBepamx ¢as, a B
IPYHTOBOMY PO3UMHI 3’ ABJISIOTHCSA KATIOHMU:
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[I]Ca®" + HCI = [T']2H" + CaCly;

[I12H" + Ca(OH), = [I1Ca2" +2H,0.

Oxpim IBK tBepai daszu IPYHTY MOXYTb MaTH 0araTo 1HIINX YMHHH-
KiB OydepHOCTI — MaJIOPO3UMHHI IIPOCTI COJIL OCHOBHOIO 60 KHCJI0THOIO
XapakTepy, Kl 3aTHI B3a€MOMIATH 3 POIUYMHAMHU, IIOCTAOIIOI0UN TIPU
IIbOMY 3CyB peakiiii. BydepHicrs 3aBmou 3ajiesxuTh Bim: 1) KLIBKOCTI
IPYHTOBHX KOJIOIAIB (UMM IX OLIbIIle, TUM BHIIOK € Oy(epHICTh; IiInaHi
IpyHTH OyepHICTIO He HAIlJIeHl); 2) CKJIamy I'PYHTOBUX KOJIOIMB (UMM
OLIBIINI BMICT MOHTMOPHJIOHITY, TYMyCy, TUM BHIIA iX OydepHICTH B
000x (KuciioMy 1 JyskHOMY) 1HTepBasax); 3) OydepHicTh 3pocrae mapa-
snesibHO 30uthIeHHI0 €CKO; 4) critaxy oOMiHHUX KaTioHIB (30aradeHicTh
Ca2*, Mg?*, Na' ra iHmmMMH oCHOBaMM HinBHILye OygepHICTL IIPOTH
migrncaenss; mosa B I BK HY Al3*, anaTHUX MOrJIMHATH JIYTH, CIPHSE
6y(1)epHOCT1 IPOTH JIY3KHOCTI). By(belecTL IPYHTIB 1 IPYHTOBUX PO3YH-
HIB BH3HAYAKTh iX TUTPYBAHHAM LIONO: 1) KMCIOT — PO3YMHAMHE KHC-
JI0T; 2) JIyTiB — PO3YMHAMH IJKHMX JIYTiB; 3) COOU — POIUYUHAMHU COIH
(Tabm. 5.11).

Bucoxoro 6yd)epHiCTIo IIPOTH KMCJIOT 1 MaJIOK IIPOTH JIYTiB BIOPI3HA-
OThCST JT00pe I‘yMyCOBaHl He BI/IJIyFyBaHl (6araT1 Ha KapOOHATU) YOPHO-
3€eMHI, KallTaHoBi, Oypl HAIIBIIyCTebHI Ta 1HII HOAi0HI IpyHTH. Buco-
KOI0 6y(belecT10 MIPOTHU JIYKHUX ATEHTIB HAIJIeH] MJIMHUCTI IPYHTH, STK1
matotb y ckiaani IBK Gararo H*, Al3* ta kHCINX TYMyCOBHX pEYOBHH.
BydepHicTs € HEOAMIHHUM KOMIIOHEHTOM POJIOUOCT] IPYHTIB, OCKIIBKH
cTablIidye CIPUATIINBI JJIA POCJIMH IXHI BiacTUBOCTI. i KoHYe moTpiOHO
BPAaXOBYBATH IIPH XIMIYHINA MeJioparii, OCKLIbKY IIPH IIIBHUIIEHINA KIC-
JIOTHOCT1 ab0 JIy#KHOCTI BUCOKOOY(hepHl I'PYHTH OyAyTh 3araibMOBYBaTH
3MIHY peakllii, 1[0 BUMAaraTuMe KOPUTYBAHHS PO3PaXyHKOBUX 103 MeJIi-
OpAaHTIB.

Tabruys 5.11. BydepHicTs nesskux 'pyHTIiB HOPiBHIHO 3 MiCKOM
(3a B.A. Kosmoro)

Ipymr IIporu rucmoT [Iporu myris
[lixzomucrwii 1 uepBOHO3EM 1-2 10
CrabomingomeTui 2-3 5-8
YopuoseM 1 Cipuii Omig30I€HUH 5-8 2-3
Kamrranosuit 8-10 2
CoJtoHIIOBATHHI 10 1
[Ticoxr 1 1

Bydepuicrs HATypaIbHUX IPYHTIB Bi,ﬂpi(ﬁHHeTBCH Bix OydepHOCTI ¥HO-
ro OKpeMHX IIpOaHAJII30BaHUX 3paskis. Y IpuponHmX ymoBax Oydep-
HICTH 3aJIEKUTH He JIWIIe BiJl TBEPAUX (has IPYHTY, a ¥ BiJl OpraHi3MIB,
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10 HACeJIAIOTh HOTO, BiJ 1HTEHCHUBHOCTI TOTOKIB BOJIOTH (BHU3-BIODPY),
110 TOCTIHHO IIOPYIILYIOTh JUHAMIUHY I'PYyHTOBO-XIMIUHY piBHOBary. by-
epHICTL 3a TAaKUX YMOB CTae yKpail TUHAMIYHOIO, XapaKTepPU3yIoUn He
JINIIEe 3OaTHICTh IPYHTY IpoTucToATy 3MmiHl pH mpu mobaBkax KHCIIOTH,
JIyT'Y UM COJI1, 4 I IIOHOBJIIOBATH CBOl €KOEBOJIIOIIIMHI ITapaMeTPH.

ExoJsioriuine 3HaueHHs Ta arpoHOMIYHA POJIb BOMPHOI 30aTHO-
cri. BOupHa 3maTHICTh I'PYHTY € OHICI 3 €KOJIOTIYHO HANWBILIMBOBIIINX
BJIACTUBOCTEM IPYHTY, IOSIBA SKOI B Olocdepl MOBHICTIO BU3HAYMIIA 34-
POJIIKEHHS Ta PO3BUTOK CAMOI0 IPYHTOreHe3y Ta #oro pomrouocti. BoHa
3abesrmeuye Ta PeryJIIoe PEKUM TPOQPHOCTI, CIIPUSIE TePMAHEHTHOMY Ha-
KOIMYEHHIO OLIBIIOCTI €JIeMEHTIB a30THO-MIHEPAaJIbHOI0 *KHUBJICHHS PO-
CJIMH, PEryJIe PEaKIIlIo IPYHTY, OITHUMI3ye HOro BOAHO-(PI3UIHI BJIACTH-
BocTi. Ha BiactmBoCTi IPpyHTY ¥ YMOBH POCTY POCIMH BEJIUKHWN BILIIUB
Mae CKJIajy OoOMIHHHUX KaTioHIB. Tak, y I'pyHTIB, HACMYEHUX KaJbIIEM,
peakiris HAOIMKYETHCS 10 HEHTPAJIBbHOL, KOJIOi/H mepedyBaioTh y He-
000pPOTHO CKOATYJILOBAHOMY cTaHi (resb) 1 He TENTU3YIOTHCS B pa3di HaT-
JIUIITKY BOJIOTH (B 37UBY, BiITHTY TOIIO). YOpHO3EMH, K IPUKIIAT TAKUX
IPYHTIB, BOOHOYAC € 1 BUSHAHUM €TAJIOHOM POJII0YOCTI («uapb oYB», 3a
B.B. Jlokyuaesum). Taka momesp IpyHTY € 3BAOJIMBOIO 1 JIJIS €KOJIOT130-
BAHHX CHCTEM OKYJIbTYpPIOBAHH IPYHTIB, HEHACUYEHHUX He JIUIIEe OCHO-
BaAMHA (H1;130JH/ICT1 Ta 1HII KUCJII rpyHTH) a ¥ mepeayciMm KaJsibitieMm (co-
JIOHITI, KHCJII 'PYHTH, IK1 MatoTh y ckiiamai I BK amomimiii).

KonmponbHi 3anumaHHs i 3ae0aHHs

1. Ilo rare BOmpHa 3matHIicTh IpyHTy? 2. Oxapaxrepuayiite Buau BOU-
pauss (mormuHanusg) 3a K. K. Texgporiem. 3. YV oMy mosisiraiors 0co0IMBOCTL
. ycix BumiB mornmHaHHS B rpyHTax? 4. Jaiire xapaxrepueruxa IBE, 6ymosu
MIIIeJI TYMYCY, CHJIIITIEBOI KMUCJIOTH, TIAPOKCHIy 3aida. 5. PoskpuitTe moHATTS
IIEeNTUIAISI» TA «KOATYJIAIS». 6. Y YoMy mossirae eJeKTpOJIITHA 1 B3aeMHA
roaryJiamis kosoimis? 7. ki saxoHOMIpHOCTI i3MKO-XIMIYHOTO (OOMIHHOTO)
mornmHanHa? 8. OxapakTepuayiiTe IpyHTH HacudeHi i HeHacuueri Ha Ca2t
KHCJIOTHICTH 1 JIy*KHICTH IPYHTIB. 9. Ik po3paxoByIOTH 103 BallHA 1 TIICY AT

pi3HUX IpYHTIB?



Pos3pgin 6
CTPYKTYPA I'PYHTY

Mexaniuni ejeMeHTH IPYHTY MOMKYTH IIepeOyBaTH B poamJIbHOMy
craHi (miIIaHi, CymiIIaHi plSHOBI/I,HHOCTl) abo OyTu 00egHAHHMU m,u
BILIMBOM CYTO IPDYHTOM€HHUX UHMHHHUKIB y TPYMOYKM, IPU3MK Ta 1HIII
CTPYKTYpHI arperaty pi3Hoi popmMu Ta po3mipy (CyTJIMHUCTI, TJIMHUCTI
IPYHTH, K1 TIPOTE MOYKYTH OyTH TAKOMK 1 0e3CTPYyKTypHHUMH a00 MaJio-
CTPYKTYypHUMH). [[OHATTA CTPYKTYpH Mae MoJTiQYHKITIOHAJIbHE TJIyMa-
YeHHS — IeHeTHYHe, eKOJIOTIUYHe, arpoOHOMIuHe, MealopaTtuBHe. ['eHe-
TUYHY XaPAKTEPUCTUKY CTPYKTYPHU AK OIHOTO 3 TOJIOBHHX T1arHOCTHY-
HUX MOPQOJIOTIYHUX MOKA3HUKIB IPYHTY HOJAHO B JAPYrifl 4acTHHI, a
TYT TPASHUITIHHO PO3TIANIAETECA 11 arpOHOMquI/Iﬁ ACIIEKT, JaBHO IIOMI-
YeHUI Ha HpaKTI/IU,l — CTPyKTypa OIITHUMI3ye (PI3UUHI BJIACTHBOCTI
IPYHTIB Ta BCl MOro eKOJIOrIYHl pexuMu (IepemyciM BOIHO-
IOBITPSAHUM), € CHHOHIMOM POIIOYOr0 I'PYHTY, CIIPUATIMBOIO OJIS POCTY
1 po3BUTKY pocimH. ¥Ysxe B poborax B.B. Jloxkyuaesa 1 II.A. Kocruuera
OyJI0 IPOCTABJIEHO TOJIOBHI aKIIEHTH HA POJIi CTPYKTYPH B 0DOPMIIEHHI]
MO3UTHUBHHUX arpOHOMIYHHUX SAKOCTeHd IpyHTy. JIOKJIamgHO pOJIb TPYIKY-
BATO-3€PHUCTOL CTPYKTYPH B poaiodocTi rpyHTy gocaigus B.P. Binbame,
110 HAJUXHYJIO B IIOJAJIBIIOMY Ha PO3POOKY Teopil OCTPYKTYPIOBAHHS
rpyuTtie (K.K. Temgpoiine, O.I'. Hospenko, M. Ilirynesceruit, .M. AaTu-
noB-Kaparaes, C.O. 3axapos, C.C. Hixicdopos, H.A. Kaunncermii,
M.I. Casinos, II.B. Bepmmumin, JI.I. Besep, O.®. Twomin, J.B.Xam,
O.H. Coromorcoruit, O.M. I'puruenro, E.Paccen, @. dwomodyp,
B. KyGiena, P. Bproep, €. Mokernxayaem, 1. JIibepor).

CTpyKTYypHiCTE I'PYHTY — IIe HOr0 BJIACTUBICTH po3IafaTUC Ha
TPYIKH, a CTPYKTYpa — IPYHTOBI TPYIOYKH abo arperatu p13H01 BeJIU-
JuHA 1 popMU, BAPIaTUBHO cnonyqeﬁl B IPyHTOBOMY I‘OpI/ISOHTl Axmo
TPYJOYKH He POSHANAThCA y BO[I1, IIOPHCTI, MEXaHIYHO MIIIHI 1 MaoTh
poamip 0,25 — 10 mm, To 3a M.I. CaBiHOBHMM IX CJIif BBAKATH arpOHOMIY-
HO IIHHUMH Makpoarperatamu. CTpyKTypHI oKpemocti > 10 MM e Gpu-
namu, < 0,25 Mmm — musom (mikpoarperatamu). C.O. 3axapos BUILINB
3a CITIBBIIHOIIIEHHAM OCEH TPHU MIATHOCTHUYHI TUIU CTPYKTYPHU: KyOOno-
0161y (TPH Bicl OOHAKOBI), NPU3MONOOIOHY (CHIbHIIIE BUPAKeHA BEPTHU-
RaJIL) nAUMONOOLOHY (‘-IiTRO ohopMIIeHa TOPHU30HTAJIbHA BICh), KLIbKA
pomis (3a dopmoro) Ta BuAIB (3a poamipom). 1xo RJIaCI/Id)ucauuo YIOCKO-
mamosanu B.A. Kosga, B.I'. Poszanos, I'.C. I'puns Ta 1HII BYeH], CTHJII-
30BaHI HAMH YSBJICHHS SKHUX IIPEICTaBJICH] TaAK:
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Posgin 6. CTpykTypa rpyHTy

1. I'pyoxysamo-enubucma (0OOQHAKOBI KPYIIHI BEePTHUKAJLHI Ta TOPHU-
30HTAJIBHI 0cl, c1a00 200 30BCciM HeodopMieH] pebpa): KpymHo- (> 10 cm)
Ta apiosoramoucra (10 — 1 cm).

II. Beprucmo-epyorxysama (OKpyryio opopMmJiIeH]l arperaTd 3 OJHAKO-
BUMHU OCAMH): 2pyoKkysama (HEIIPaBUJILHO OKPYIJIl, HEPIBHI, IIepIIAaBi,
pI/IXJIi LIIapyBaTi arperaTH)' KpynHorpynkysati (10 — 3 MM), rpyaky-
Bari (3 — 0,25 mm), mumyBari (< 0,25 MM); 3eprucma (IIpaBUIBHO OKPYT-
JIi arperatdl 1-To MOPSIIKY, CKJIAIEH] APIOHIIITUME J00pe 0POPMIIEHHUME
baraTorpaHHUMHU arperaTaMe — IIePIIaBUMK, MATOBUMU, ITyXKHMU,
VIIJIPHEHUMHU y TJIMHUCTUX I'PYHTIB): KpyIHo3epHuucrta (5 — 3 Mm), 3ep-
HHcTa — Kpymomomioua (3 — 1 Mm), apiOHO3epHUCTA — IIOPOXOIIOMIOHA
(1,0 — 0,5 mm).

III. I'opixysama (kpymHi, KyOOIomiOHI1, 3 TPbOMAa PIBHUMHU OCSMHU ar-
peratu, 3 IVIaJleHbKUMH JIAKOBAHUMH OJIMCKYYNMH ILJIOIITMHAMM, TOCT-
puMu pebpaMu Ta KyTaMH, 3JITUT1 — MOHOJIITHI — HEIIOPUCT1, TBEPIl Ipu
BUCHXAHHI): KpynHoropixysara (10— 7 mMm), ropixysara (7 — 5mm), mpio-
Horopixysara (5 — 3 Mmm).

IV. Hpu:ﬁwonoazb'na (prHHl BEPTUKAJIEHO BUTSATHYTI, p131co TpaHo-
BaHIl H.LlJII:;Hl IpY BUCUXAHHI, IVIAJEeHbK], HEPIIKO JIAKOBAHI, 3JIUTI Ma-
JIOTIOPUCTI arperaTd 3 TOCTPUMHU pedpaMu Ta TPAHSIMU): RPUSMAMUY-
Ha — rpynHoumpuamatuyHa (5 — 3 cm), nmpusmatudua (3 — 1 cm), ApiOHO-
npusMmatuyra (1 — 0,5 M), omiBieBa (moB:kmHA > 5 cM, MIMpUHA 1 CM);
cmosnuacma (IPAaBUIBHO OQOPMJIEH] YITKO I'PAHOBAHI KPYMIHI IJIaje-
HbBKI1, TJISHIIEB1 B3JI0B/K BEPTUKAJIl, 3BePXy OKPYIJIO TOJIOBYACTI IIPHUILY /-
peHl KpeM SHKOBUM ITOPOIIKOM, 3 IJIOCKOK ITIOIIBOIO, 3JIUTI, AysKe TBe-
pol mmpu BucuxaHHI) — TymbomomioHa (> 10 cM), KpYyIIHOCTOBIIYACTA
(10 — 5 cm), croBiruacra (5 — 3 ¢cM), apibHOCTOBITOIOAIOHA (< 3 cM).

V. IInumonooi6rna (IJIOCKI, TOHKI, IIyXKl, HerpaHOBaHI arperatu 13
YITKO 0(POPMJIIEHHUMU I'OPU3OHTAIPHUMU IIyXKHMH MATOBHUMHU ILJIOLIWHA-
MU, TIPHUITOPOIIIEHUMH OOPOIITHKCTOI KPeM SIHKOIO, 3 PIIKUMU BOXPHUCTH-
MU isMamun). mwuTtdacra (5 — 3 mm), miactuadacra (3 — 1 Mm), awucro-
momibua (1 M), JiyckyBaTa (BUTHYTI arperaTu 3 — 1 MM)

VI. Knunonodibra (TIocKi, prHHl TOBCTI, 3JIATI, LIIBHI CYXMMH,
MyXKl BOJIOTMMH, Pi3KO KOCOTpaHOBaHIi, rpaHi piBHi 3 Fe — Mn myHxkra-
IMiel0 BIO OIJIeEHHS, pedpa Ta KyTH TOCTpi): KPYITHOKJIMHOIIOMIOHA
(2 -1 cm B3mOB:K KOPOTKOI ocl), kiamHomonioua (1 cm), srymaxosBa (10 —
5 Mm), mauTKoBa (5 — 3 MMm).

CprRTypa B IPYHTI yTBOPIOETHCS Uepes B3AEMOIII0 JBOX MPOTHIICHK-
HUX IIPOIIECIB — 3JIMITAHHS MAacH Ta 11 HoapiOHeHHs 0 BUIJISIJLY arpera-
TiB. [lepmmii mporrec OXOILTIOE CKJIAMHUM KOMILIEKC IIPOIIECIB IIOCTYIIO-
BOI0 3YIILTIOBAHHS MEXAHIYHUX €JIeMEHTIB y IIOBHIN BIIMOBIIHOCTI 0
KOJIOTTHO-XIMIYHOI Teopil CTPYKTYPOYTBOPEHHS, SIKOI JOTPHMYBAJIHCS
K.K. I'egpoiius, O.H. Coxkomoseprnit, H.A. Kaunucekuit. pyruit mpo-
ec IIPU3BOOUTH OO YTBOPEHHS Aarperaris 1 € aHaJoroM (Qi3uKo-
MEeXaHIYHOr0 ITOpiOHEHHs IPYHTOBOI Macw 3riJHO 3 YSBJIIEHHIMU
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B.P. Bineamca, II1.C. Kocorua, C.O. 3axaposa. Mexauiuui eneMeHTH
3JINTAIOTHCS B CYIIJIBHY MAacy I mieo Koaryasmmii (QJIoryJdrni), 1o
TPHUBOJIUTE JIO YTBOPEHHS HEBEJIIMKUX 34 PO3MIPOM HECTIHKUX arperarTis.
3ymMnaHusg BiI0yBAeThCA TAKOMK IIPH IIEMEHTAIlll, SKII0 MIK MeXaHIid-
HUMHY €JIEMEHTaMU € MPOIIAPOK, 3AATHUH IPY BUCYIIYBAHHI II€PeXO0/u-
TU B HEPO3UMHHMI CTaH. Y 3/IMIaHHI MEXaHIYHUX eJIEMEHTIB BaKJIUBY
POJIb BIAITPAIOTE KAiIapHl cuian. HaBiTh cumydi miCKY IPU 3BOJIOYKEHH]
YTPUMYIOTHCA B CYLIIBHIA Macl. Y MICIIAX KOHTAKTy TBEPJAUX 9aCTOK
IpU 3MOYYBAHHI IPYHTY (POPMYIOTBCA MEHICKH, I AKAME TUCK PIAHHH
SHUIKYETHCA, 1 YACTUHKY 3a3HAIOTH HAJJINIIKY 30BHINTHLOTO TUCKY, IO
yTpuUMye iX pasom. Y pasi mepe3BoJIOKeHHS IPYHTOBA Maca 3HOBY IIOBEp-
TA€ThCS 0 PO3ILIBHO-YACTKOBOTO CTAHY.

SJIUIIaHHI Ta CKJIEIBAHHIO CIIPUATbL TAKOMK 1 BaH-JeP-BaajIbCOBI
(MmcMoneRyﬂale) CUJIU, TUM O1JIBII, YUM OLJIBIIOIO € TIOBEPXHS CKJIEIO-
BaHH#A 1 MIIHINIE PEYOBHMHH, W10 KJIeATh. LpoMy & cupuse gesxmii pi-
BEHD 3BOJIOKEHHSI, KOJIM YACTKH MOYKYTDb OPIEHTYBATHCSA II€BHUM YHHOM,
a TAKOXK THUCK Iapy, 1o JIEKUTH 3Bepxy. HeaOuske 3HavyeHHs Mae Ta-
KO 1 CKJIa moryimHeHnX kaTioHis. Komm 8 TBK nomimye Ca, BOmoCTili-
KICTB 1 MeXaHIYHA MIIHICTh YTBOPEHOI BiJ CKJICIOBAHHS MAaCH € OlJIbIIIH-
mu. Bes HassBHOCTI B IPYHTI 1HINIMX MEXAHI3MIB ITICJIS CKJICIOBAHHS YTBO-
puiacst 6 cyriiabpHa Maca, mo3baBiieHa arpoHoMivHol miuHOCTL. OgHAK
3JIMITAHHS YACTOUOK IPYHTY € JIUIIEe IIOYATKOM arperatoyTBOPEHHS, SKe
TpUBae IPU BUCYIIYBAHHI-3BOJIOMKEHHI, yCaIIli-HAOpSIKaHHI, 3aMep3aH-
HI-BIITABAHHI, THCKY KOPEHIB, 3eMJIepHUIB, I'PYHTOOOPOOHMX 3HAPSIH
TOIIIO.

QopmyBauHsa arperatiB mpu monpioHenui A.Jl. Boponim mosicHIoE
Tak. OMIHHE BUCYWYBAHHA-360JI0M#CEHHs CIIPUSE PO3PUBY CIAOKUX
3B’SI3KIB MK 3JIMIIMMHU YaCTKAMHU IPYHTY, BHACJLIOK YOTO YTBOPIOIOTH-
csI TPINIIMHU 32 PAXYHOK (POPMYBAHHS IIJIONIMH IIOCTA0JIeHHS ocel 3py-
meHHsd. BomgHouac y mEBHHX MICIAIX YACTKH 30MKYIOTHCS, a OTIKe,
3B’SI3KM MK HHMH 3MIIHIOIOTHCA. 34 OCSIMH 3PYIIEHHS (POPMYIOTHCSI
rpaHi MaOyTHIX arperariB 1 HOPOBHM IIPOCTIP, IO HAZAJ (QPIKCYEThCS
BOISHMMH IIOTOKAMH, BIAKJIAIEHHAMN OP10HOAUCIEPCHUX YACTOK, I'YMY-
COBUMH PEYOBUHAMH, KOPEHEBUMH BOJIOCKAMH TOIIO. ['pani Mmaxpoarpe-
raTie (memiB) 36a1‘aquOTb0H MyJIMCTUMHE YaCTKAMH (kyranm), 1piOHOIH-
CIIEPCHUM MyJIOM, BUILHUM 3aJIi30M 1 TyMycoM (Marshal Boul, Brewer
Ta iH.). XapakTep 1 HAIPsAMOK TPIIIMH, a BIAOBINHO, 1 hopMa arperaris
3aJIesRaTh Bl IHTEHCHBHOCTI IIPOLECIB BUCYIIYBAHHI, TPAHYJIOMETPHY-
HOTO CRJIaJy, BMICTy HAHaKTUBHIIIOI BUCOKOAMCIEPCHOI YaCTUHU IPYH-
Ty — KOJIOLIIB. fIKII0 IPYHT MiCTUTE 3HAYHY KLIBKICTB TJIMHUCTHX MiHe-
pastie Ty kaoJiHITY 3 Hu3bkoi0 €KO, 3amoBHeHo0 ITepeBaKHO KaTio-
HaMHU BOJHIO, BiH HaOyBae HEOIHOPIIHOI IMOPHUCTOI OYI0BU 3a paxyHOK
XAOTHYHOTO PO3TAIIYBAHHS TJIMHUCTUX YACTOYOK, 3yMOBJIEHOI'O iX Koa-
TYJIAINEI0 IIJIAX0M B3a€MOIIl MidK HEeTaTUBHO 3aPAMMKeHUME ILIOIIHNHA-
MU 1 IIO3UTHBHO 3apsaI:KeHUMH peOpamu. Y pesyJibTarl HIpU BHUCYIIY-
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BaHHI ILUIOIINH IOCJAa0JIEHHS 1 TPIIUH 3HUKAE CKIIBKU-HEOY b CIIPAMO-
BaHAa OpieHTaHiH BHACJIIJIOK YOT0 YTBOPIOETHCA 0€e3JIid TPIIUH, a BOIHO-
vyac M arperariB 68.I‘aTOI‘paHH01 (bopMI/I Hapmaxmn, ,E[plGHO,HI/ICHepCHa
dpaxriis, ckramena MlHepaJIaMI/I TPYI LIITY 1 MOHTMOPHUJIOHITY 3 BHCO-
roro €KO, HacwmueHMX KaJIbIlieM, XapaKTepPU3yeThCS HEOIHOPITHOIO,
ymmbHeHOIo MAaJIOIIOPUCTOI OYyI0BOIO, 3YMOBJIEHOIO KOATyJILOBAHOI
IJIa3MOI0 1 apaIelbHUM YIOPAIKYBAHHAM TJIMHUCTHAX MlHepaJIIB Ta-
Ka CTPYKTypa TJIMHHUCTOI Qpakriiii CIIpHsie yTBOPEHHIO YITKUX, TPSAMUX,
HePIeH/ UKy IPHAX TPINIUH HEepIroro i csabo opopMIIEHUX MiM HAMU
TPIIUH JPYTOro MOPSIKY, IO CITPHSIE Ry60no,u16H0My arperyBasHIO.

Hacruenns IBK Na + Mg cripusie yIiibHeHHIO IIa3MHU Ta HapaJie-
JIBHOMY YIOPSIKYBAHHIO IMIMHHCTUX YACTOK, PO3OUTUX IPSIMUMH BeJIH-
KHMMM BEPTHKAJBHUMM TPIIIMHAMN B IIPU3MOIIONIOHMX arperarax, skl,
BHCHXQI0UH, CTAIOTE Jy#e TBePIIMHU. v IpyHTax, 3baraueHux apiOHO3e-
MHUCTAMHU OKCHUIAMHU 3aJ1i3a, YTBOPIOETHCSA 3aJII3UCTO-TJIMHUCTA TIIa3Ma,
sIKa BUKOHYe POJIb MICTKIB MK 3epHAMU KBApILy, 110 IPU3BOJUTE IO
YTBOPEHHST HAI3BUYANHO MOPUCTOI MATPHUITL 3 HEUACTUMHU HEIIPABUJIb-
HUAMH TpliuHAMH 0e3 OyIb-IKUX IJIONIMH HeMiItHocTl. ['yMycoBaHICTb 1
KapOOHATHICTD TVIMHKCTOL IJIA3MU CIPUSIOTh YTBOPEHHIO IIyXKOl, HEopi-
€HTOBAHOI MATPHII, 3 AKOI (POpMyIOThCsI OaraTorpaHHl arperaTtu. ¥ Iy-
MYCOBO-aKyMYJISTHBHUX BEPXHIX FOPH30HTAX (YOPHO3EMIB) YTBOPIOETHCS
3epHUCTA, a B KapOOHATHUX — ropoxyBaTa CTPYKTypa. 0.H. Coxrosos-
CHLKMH aKIIeHTYBAB YyBAT'y HA OYEBHIHIN 3HAYHIN POJII KOJIOITHOTO I'yMYy-
CY B CTPYKTYPOYTBOPEHHI. AKTHBHHIN TyMyC IIPOHHKAE B TPYIOYKH,
CRJIEIOE 1X, a «cTapiroum» (IaCUBYIOUMCH), HAAa€e TM BOJIOCTIHKOCTI.

[TomiTHMIT BIIIWB Ha BIMOKPEMJIEHHS MaKpoarperaTiB IpyHTY YHHUTD
oro samepsamnHsa-giomasarts. Boma, 30LIbIIyounchk B 00'eMi IpH 3a-
Mep3aHHI, CIIPUSIe PO3PUBY 3B’I3KIB MIK YACTKAMH Ta BUHUKHEHHIO pPi3-
HUX 34 poamipamu Tpimma. Hagasm mpu BigTaBaHHI IPYHTY I TPIIIMHEA
CIPUSTIOTH YTBOPEHHIO ILJIONTHAH TOCTIA0JIeHHS i 0DOPMIIEHHIO CTPYKTYP-
HyX vyacTUHOK. CTYIiHB 1 XapakTep BILUIUBY IIPOMOPOKYBAHHS IPYHTY
HA YyTBOPEHHS arperariB 3aJIeskaTh Bl 0araTboxX YHHHHUKIB, ajie Iepemy-
CIM B CTYIIEHS ﬁoro 3BOJIOYKCHHS, HaﬁHOMiTHime BUSBJISIOYNCE 34 Jje-
€THCA He3HAYHA KILJIbKICTh nbo,uy, a oOTsKe, oro BILIUB Ha 00 €MHI 3MIHI
B I'PYHTI € 3a TAKHX YMOB HECYTTEBUM. 3aTe IIPU IIePe3BOJIOKEHH] JIHO-
JIOYTBOPEHHS BIIOYBAETHCS MalKe OJHOYACHO y BCIHM Maci IPyHTY, (ik-
CYIOUHM HMOr0 ITUM 1 3yIUHIIOUYN YTBOPEHHS TpimuH. [Ipu ontuMaabHOMY
3BOJIOKEHH1 BOZIA MICTUTBCS B KAILJISPHUX [IOPaX, YTBOPIOIOUHN BEJIUKL
(61JIBLH1 3a po3mip mmap) KPHCTaIIH JIBOJLY, IO ¥ IPU3BOINUTE [0 PO3PH-
By 3B’S3KIB MIK YacTKAMM 1 MIKpoarperaTaMu Ta YTBOPEHHSI TPIIIHH,
POSYJIEHOBYIOUN THM CaMHM IPYHT Ha CTPYKTYpPHI OerMOCTl ITpu mpo-
MOPOSKYBAHHI YIIIJIbHEHNX IPYHTIB BEJIMKHAX arperariB y HBOMY CTae
3HAYHO OLJIbIE, a B IMyXKHUX I'PYHTAX YTBOPIOIOTHCS OIITHUMAJIBHI 34 Poa-
MipaMu arperarTi.
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IcroTtHy posb y MaRpoarperaTyBaHHi IPYHTIB BiJirpaioTh OloareHTH
(mepesyciM KOpeHEBI CHCTEMU POC/IMH, 0CO0/MBO TpaB sHuCTHX). [Iponn-
3y10uH IPYHT, KOPEHl PO3JLIATE HOro B OJHMX MICIAX 1 CTHCKAITH B
1HIIHUX, JIOKAJIHHO BUCYIITYIOTh, HATIOBHIOIOTH OPTAHIYHUMH PEYOBHUHAMH.
Ilomuprorounck B ycix HAOpPAMKAX, BOHH HAJA0Th arperatam ¢opMu
IPyIoOUoK a00 3epeH, 3B’A3yI0Th MIKpOArperaTy, CIIPUAOUN K MeXaHid-
HOMY 3MIIIHEHHIO arperaris, Tak 1 oopMJIeHHIO IX BomocTiiikocti. Taky
caMy arperyiouy pojib IPH OCTPYKTYPIOBAHHI BIAIrParTh 1 ridu IpyHTO-
BUX I'pu0iB.

Y. JlapBiH mmokasas, 10 JOIIOBI Xpobaku mo0pe OCTPYKTYPIOKTH IPYH-
TH. HpoayKTn PO3KJIAIAHHSA (PITOPEIITOK, TBAPHH 1 MIKpOOPTaHi3MIB
TAKOK 3B’SI3yIOTh IPYHTOBI YaCTKM MIid co00r0. 30KpeMa, IT0JIicaxapu/in,
HE3BaKAUM Ha iX JIETKY IOJATJIMBICTh MIKPOOpTaHi3MaM, J01ai0Th
3HAYHOI BOJIOCTIAKOCTI IPUPOIHUM arperaram, a X BUJAJIEHHS 3 IPYHTY
pi3ko 3HMKYE Ii. 3aBASKH CBOIM BUIOBIKEHIN JIHIMHIA THY4YKli OymoBi,
1Tl PEYOBHMHU TICHO KOHTAKTYIOTH 3 IPYHTOBUMH YACTOYKAMH, 3B SI3yI0UN
iX, HEMOB MICTKaMH, AKTUBHO OCTPYKTYPIOIOYH 1AM IPYHTH.

I pyHTO06PO6H] 3HApPSALIA IPOCTOPOBO IIEPEMIILYIOTh IPYHTOBY MAcy,
POSUJIEHOBYIOTE ii Ha CTPYKTYpPHI OKPEMOCTI, X04a 3araJioM BILJIUB MeXa-
HIYHOTO OOPOOITKY HA CTPYKTYPY IPYHTY € HEOJHO3HAYHWM — AarperaTH
He JIUIle YTBOPIOITHCS, 4 M YACTKOBO PYHHYIOTHCS. 3aJIeKHO BiJI TpaHy-
JIOMETPHUYHOTO CKJIAJY, BMICTY T'YMYCOBHX PEUYOBMH, 3aCTOCOBAHOIO 3HA-
PSS, BOJIOTOCTI IPYHTY Ta IHINMKUX YMOB, 38 SIKAX 3OIMCHIOETHCST 0OpOOi-
TOK, IIPOIIECH CTBOPEHHs ab0 PyMHYBAHHS arperaTiB MOYKYTb MIHSITHCS
miciggmMu. BiabIn Toro, Ha TOMy caMOMy I'PYHTI 3aCTOCYBAHHS OJHAKOBUX
3HAPAOL Jae SIK OPHJIM, TaK 1 3JIMTy (MOHOJIITHY) MACy 3aJIesKHO Bl BOJIO-
rocTi, 3a SIKOI 3po0JIeHo 00podiToK. Bix Oyme edpeKTHBHUM JIMIlle IPH IIPO-
BEeJEHHI MOoro 3a ONTHUMAJIBHOIL IS arperaToyTBOPEHHS BOJIOTOCTI IPYHTY.
Yepes IMOBCIOHI ITOPYIIEHHS 3aKOHIB 00PO0ITKY I'PYHTY 3araIbHOIO € TEeH-
JIEHITA 10 T0Api0OHIOBAHHSA 1 PYHHYBAHHS HOr0 CTPYKTYPHUX arperaris.

PyiinyBauus cTpyKTypHu Moske BIIOyBATHCS He JIHIIE IIPU Hepalro-
HAJIbHOMY (10324 BOJIOTICTIO ONTHMAJILHOTO KPHUIMIHHSA) MEXaHIIHOMY
00pO0ITKY, a I y pasi BTpaTU I'yMycCy, JeTPUTY, 1HIIKX OPraHIYHAX Pedo-
BUH, ITeKAJIBIIMHALII, IIepeHaCUIYeHHs CIBO3MIH IIPOCAITHUMU KYJIbTypa-
MU, 3POIIeHH MIHEePaI30BAHNMHA BOSAMH TOIIIO.

Hpuponauii IpyHTOreHe3 (0COOIMBO IyMyCOBO-aKyMyJIATHBHUM, Jep-
HOBHI) crpusie POPMyBaHHIO BOLOCTIAKOI CTPYKTYPH, IEPEIyCiM y 40p-
HO3E€MHUX, JYIHUX, JePHOBO-KAPOOHATHUX Ta 6araThoxX IHINMNX IPYHTAX,
fle B HAHOLIBII ONTHMAJIBHOMY KOMILIEKTI IPEJCTAaBJICH] YMHHUKAME
CTPYKTYpPOYTBOPEHHS, Yepe3 INO0 CTPYKTYPHICTH TyT BHSBJISETBCS IIO-
HallKpale, OCKUIBKA IIPOMY CIPHSIOTh 3HAYHA KLUIBKICTB TYMyCy, Iepe-
BaKaHHs TyMATiB KaJbliio, BUCOKA MIKpobiosoriuHa akTuBHICTE. lIpn
CLIBCBKOTOCIIOAPCBKOMY BHKOPHCTAHHI IPYHTIB IOYMHAIOTE J{ATH YHH-
HUEM (MexaHiuHi, Qi3uKo-XIMiuHi, 6100TIUHI) pyHHYBAHHA IPHUPOITHOI

CTPYKTYPH.
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Mexaniune pyliHy8aHHs 3OIACHIOETHCS 3raJaHNMU BHIIE HepallloHa-
JIBHUMH CII0co0aMu 00po0ITKY, IpK RaTaCTpodplqﬂux 3/IMBAX Ta KPYIIHO-
KPAILIMHHUX II0JIUBAX. HpI/I BI/IpOH_LyBaHHl IIPOCAIIHHX KYJIBTYD, SIK1 TI0-
TPeOYIOTh BEJIMKOI KIJIBKOCTI MEXaHIUHUX OIlepalfii, pyHHyBaHHSI CTPYK-
TYPH CTA€E IX HEOOAMIHHUM CYIIyTHHKOM.

DizuKo-ximiuHe pyliHy8aHHA CIIPUYNHIONTD (P1310JIOMYHO KHUCIL J00-
pHBa, OSHOBAJIEHTHI KATIOHH, KMCJIOTHI JIOIIl, MIHEpaJIi3allis opraHid-
HUX PEYOBUH IPYHTY.

HesBaskawoun Ha mepeBaskHO PYMHIBHHUM JJIS CTPYKTYPH 3€MJIepoo-
CHKMH BILUINB, € YUMAJIO CIT0CO0IB eeKTUBHOI crabimisarii CTPYKTYPHOTO
CTaHy IDYHTIB. O,[[HI/IM 3 HAWTOCTYITHIIINX ArpOTEXHOJIOTIYHUX 3aXO0/iB
30epeskeHHs 1 TOJIININEHHS CTPYKTYPH IPYHTIB € IX cBoeyacHa (3a OITH-
MAaJIbHOI BOJIOTOCT1) KyJILTYPHA OpaHKa (xoua Il BILIUB TAKOMK € HEOIHO-
3HAYHUM). 3 OJHOTO OOKY, OpaHKa PO3IYILy€e IPYHT, CIPHAOYUM LM
YTBOPEHHIO0 ONTUMAJIbHUX 34 PO3MipaMU arperaris. O,I[HaK mepeBepTa-
0YM II1ap, BOHA BUHOCUTH HA MOBEPXHIO arperaTu, He CTIMKI IIPOTH PyH-
HIBHOI i1 JOIMOBHX Kpalleib 1 piu}coro cTory. IIpu obGopoTi mapy ta mpo-
X011 fpyHTOO6pO6HI/IX 3HApA/b VHACJIIOK CTUCKAHHS I'PYHTY B ITLIOPHO-
My IIapl YTBOPIOETHCS VIIIJIbHEHA ILIy*KHa mz[ou_usa 3 apyroro — opas-
Ka IPHUCKOPIE PO3KJIATAHHS OpI‘aHl‘:[HI/IX Pev0BUH 1 BTpaTy IyMycy, 10
TAKO IIPU3BOJUTB JI0 3HIKEHHS BOJOCTIMKOCT] arperaris.

CucremMy MIHIMAJIBHOTO 1 HYJILOBOTO OOpOOITKY, 3a AKHUX Oyp sSTHU
SHUIIYIOTh repblimmamy, 0e3yMOBHO IIOCTIA0JIIITh, PYMHYBAHHS arpe-
raTiB, IIPOTe€ BOHU IIOCTYIIOBO 30LJIBIIYIOTH YILJIBLHEHICTh CYX0r0o IPYHTY,
CIIPUSIIOYUH ITUM YTPATI BEJIMKHUX IIIIap, IO JIUIIE IT0YACTA KOMIIEHCYETh-
cs1 6e3mepepBHICTIO IIOPOBOTO IIPOCTOPY, CTBOPIOBAHOTO X04aMU XpobaKiB
1 KOPIHHAM POCJIMH.

MiniManbHuHi 1 0e3II0InIIeBUi 00POOITKY € e(DeKTUBHUMHU 3aXO00aAMU
OXOPOHU IPYHTIB Big epoaii Ta medrarrii, ogHAK HPKU BHUPIIIEHHI IPO-
0J1eM, IIOB’sI3aHUX 3 1HBA31AMHU KOMAax, IpU0iB, ITapa3uTiB, Oyp dHIB, 3BU-
YalHUHN ILTYKHANA 00po0ITOK € KpamuM (0co0JIHBO JJIA PAHHIX 13 CHJIb-
HUM PO3BHTKOM KOPEHIB KyJIbTYp). ICTOTHO IIOJIIIIYIOTH arperaTHHi
CKJIAJ I'PYHTIB (IIIOBHIIYIOTH BOLOCTIMKICTh arperaris) 0araTopivHl Tpa-
BHY, OIITUMAJIBHO BKJIIOYEHI B CIBO3MIHY, — I[bOMY CIIPHUSE PO3raJIysKeHa
TOHKOBOJIOKHUCTA KOPEHEBA CHCTeMa KOHIOIIWHY, JIOIEPHH, TUMOQIIiB-
KH, 0araThox 1HIINX TPAaB.

SaCTocyBaHHH THOI0 € He JIAIIE JUKEPEeJIOM JONATKOBOTO KHUBJICHHST
POCJIMH 1 HiIBUIIEHHS MIKpOOLOJIOTIIHOI AKTUBHOCTI IPYHTIB, a i 3aco-
00OM IIOIIOBHEHHS 3allaciB I'yMyCy B IPYHTaX SIK OCHOBHOT'O KOMITOHEHTA,
IO arperye MiHepaJIbHY iX YacTuHy. Brpatu rymycy B pasi HeparlioHa-
JILHOTO cumcr,rcorocnonapcmcoro BHKOPUCTAHHS rpyHTlB O3HAYAIOTHCS
HacaMIepe Ha 3HHMKEHHI BOJOCTIMKOCTI arperarisB, IPHU3BOISIYN 0 1X
PYHHYBAHHSA Ta 3aTaJIbLHOI0 3HECTPYKTYpPIOBAHHA. [[omoBHEeHHSA 3amacis
ryMycy, JOCTATHIX IJIs arperyBaHHsA (IIOJIIIIEHHS CTPYKTYPH) rpyHTlB
BIIOYBaeThCA 34 PAXyHOK CHCTEMATHYHOIO YIHOEHHS, SKe IIOJIIIIIIye
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arpoOHOMIYHY I[HHICTh CTPYKTYPH, AKTHBI3ye MIKPOOIOJIOTIUHY TisJIb-
HICTb IPYHTY, CJIYTYe JKepesioM YTBOPEHHS TyMycy (TOJIOBHOTO arpery-
0YOT'0 areHTa), JIi€ sSK JOOPUBO, IO CIPUSIE IHTEHCUBHOMY PO3BUTKY PH-
3ocdep KyJIBTYPHUX POCJIHH, 4 Yepes3 IX ITOCEPeTHUIITBO — YTBOPEHHIO
arperatriB. BeauKuii 0oCTpYKTYpPIOBAJBHHUN BILUIUB YHHATH TOPQPOKOM-
II0CTH, 3eJieHl mobpuBa (cuaeparris), 3a0p0BaHl IIOKHUBHI TA 1HII POC-
JIMHHI PEIITKH.

ArpoMeJiiopaTUBHAMH METOIAME OCTPYKTYPIOBAHHS I'PYHTIB € BAIIHY-
BAHHS KHUCJIUX IPYHTIB, TIICYBAHHS COJIOHITE (3arajioM KaJIbIIUHAIISA).

BiguoBiieHHS CTPYKTYpH BiIOYyBA€ETHLCA He JIMINE I BILIMBOM Oara-
TOPIYHUX, 4 ¥ MEHIIOK MIPOK OJHOPIYHUX CLIBCHKOTOCIONAPCHKUX
KYJIBTYD, IIepeayCiM TaKUX, K IIeHUIls, COHAIIHNK, KYKypy/a3a Ta oa-
raTboX IHIMUX KYJBTYPHUX POCJIHH 3 J00pe pOsTaIysKeHOK KOPEHEBOI
CHCTEMOIO, STKA BUSBJISIE YITKO BUPAMKEHY OCTPYKTYPIOBAJIBHY Iif0. JIboH,
KapTOIJIsA, KaIycTa Ta HH3Ka I1HIHUX KYJBTYP 31 CJIa0KO0 KOpPEHEBOI
CHCTEMOIO TIOTI0HOT0 OCTPYKTYPIOBAJIFHOTO e(PERTY He Jaf0Th.

EdextuBauM e ¥ mITydHe OCTPYKTYPIOBAHHS, TEXHOJIOTIYHO I00pe
po3pobiiere, ajie He 3aTpebyBaHe ClIBCHKOTOCIIONAPCHKOI MPAKTHUKOIO
Uepes JOPOKHEYY CTPYKTYPOYTBOPIOBAYIB — IIOJIIMEPH Ta CIIIBIIOJIIMEpPH
3 HOXITHMX aKPHUJIOBOI, METAKPHUJIOBOI Ta MaJIeTHOBOI KHCJIOT, Y TOMY Y-
CJI1 MEeTAKPHJIaAMIJI.

Exosoriune Ta arpoHomiube 3madyeHHsa cTpykrypu. CTpykTyp-
HUI I'pyHT Mae 0e3Jiiu IepesBar Iepeln HeocTpykTypeHnM. Hacamiepen
BIH 3[1aTeH Kpallle HAKOIIMYYBATH BOJIOTY aTMOC(EpPHUX OmAaiB, YTPHU-
MyBaTH Ii TpUBAJIMU Yac, IIOBHIIIE 1 SKICHIIIE 3abe3medyBaTu IOTPedy
pocauH y Boml. HaBiTh 3a BHCOKOTO piBHS 3BOJIOMKEHHS (HaNMEHIIIOl BO-
JIOTOEMHOCTI) CTPYKTYPHI IPYHTH 30epiramoThb J00py aepailiio. 3aBIgKu
KpallioMy YCMOKTYBAHHIO IIPU 1HTEHCUBHUX 3JIMBax a00 TP IMIOJIUBI HA
CTPYKTYPHHUX IPYHTax He OyBae KaJIioxK, He (POPMYETHCS IMOBEPXHEBUM
CTiK, 30epiraerhbes IMIABUINEHA CTIMKICTD IIPOTH €poali, a BHACIIIOK IIe-
PeBaKAHHS y IIOBEPXHEBOMY mapi rpyIovok, OLIbIIMX 3a 1 MM, — Ta-
KO 1 10 fedpuianii. ¥ cTpyKTypHOMY IPYHTI KpAIUM € He JIMIIe BOJHUH
peuM (JIIIIa BOZOIPOHMKHICT, BUINA BOJIOTOEMHICTb, MEHIIe BHIIA-
POBYBaHHS), & ¥ SIBHO CIPUSATIUBIIIAMH € YMOBH JIJI IIepediry Mik-
POOHO0-010XIMIYHHX ITPOILECIE, IPUYETHUX [0 IEPETBOPEHHS MOKUBHIX
PEYOBHH 3 HEJIOCTYIIHUX (opM y AocTymHl 1y pociuH. CTPyKTypHI IpyH-
TH 00POG/IAITECA 3 MEHIIMMY BUTPATAMY IIPAIll, HAIMBHO-MACTUIBHIX
MaTepiajiB, KOIITIB, IX IIUTOMHUM OMIp OPAHII € HabaraTo MEeHIINM, HIK
y 6€3CTpyKTypHOMY IPYHTL. ¥ HHX KPAIIUMU € yMOBH JJIS IIPOPOCTAHHST
HACIHHSI, POCTY 1 PO3BUTKY KOPEHIB POCIIMH, Yepe3 110 BPOKAl BHPOILL-
BAHMUX KyJbTYP HA HUX (POPMYyETHCSI HEOIMIHHO BHCOKHM 1 TApAHTOBAHO
crabimpaum. Ile MiATBEp/KYyeTBCS E€KCIEePUMEHTAIBHUMU JaHUMH 3
Pi3HHX Jkepes, y SIKAX 3iCTABJISIIE arpOHOMIYHI BIIACTHBOCTL CTPYK-
TYPHOTO IPYHTY, CKJIQJEHOTO0 3 TPYJOYOK ONTHUMAJILHOTO PO3Mipy
(2,0 — 3,0 mMm), 1 GescTpykTypHOro — 3 arperaris < 0,5 mm (Tabi. 6.1).
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Tabnuys 6.1. IlopiBHAHHA CTPYKTYPHOTO Ta 0€3CTPYKTYPHOI'O 'PYHTIB

I'pymr
Tlorasaux ctpyKTyp- GeSCprfc—
HUI TYpHUHI

Cymapse BUIIapoByBaHHA BoJorx 3a 10 mi0, Mmm 15 40
Bosoricts Ha rambuni 10 MM micis BUIapoBYBaHHHA, % 30 10
Kaminsipua mimmapysaricts, % Bifg 3arajibHOL 44 92
TloBiTpoeMHicTh, % Bifx 3araJIbHOI IIIAPyBATOCTI 33 2,7
Bwicr xucHio B 1pyHTOBOMY IT0BiTpPi, % 19,2 5,4
TloBiTpompoHuKHICTE, % 96,0 0
Bwict pyxomoro docdopy, mr/100 r rpyHTY 12,0 7,0
KinbkicTs HITpaTIB, MI/KT IPYHTY 132 62
Bposxait oaumoro sxuTa, BiIXUIEHHS Bif cepeaHboro, % +31,8 -31,8

OpgHak y peaJbHUX JIaHOMIAQTAX BUHATKOBO CTPYKTYpHI abo Oea-
CTPYKTYPHI I'PYHTH He TPaILISTHCI — JOMIHYIOTH IPYHTH, B SIKMX ar-
POHOMIYHO ITIHHA MAaKpPOCTPYKTYpHA (PpaKifisi CTAHOBUTH Ty YH 1HIIY
YACTUHY 3araJIbHOI CTPYKTYpH IpyHTY. DAKTUYHO K OPHHUM IIap IIpe-
CTABJIEHO CYMIIITKOIO PI3HUX CTPYKTYPHUX arperariB. ExcreprMeHTa b-
HO 3HAWIEHWM ONTHMYM CYMIIIl arperaTiB LICTpye puc. 6.1, me Ha poas-
TOPTIIl TeTpaenpa IIOKA3aHO BIUIMB PI3HMX CIIBBIIHOIIEHBL arperaris
poamipom 20 -5, 5 -2, 2—- 0,251 < 0,25 MM (BIAMMOBITHO X7, X9, X3, 1 X4).
Jlaui y BepIinHax BiIIOBIIAOTE OJHOKOMIIOHEHTHOMY BaplaHTy, HA peb-
pax — IOABIMHIN CyMIIIl, HA IPAHAX — IIOTPIMHIN, ¥ CepeIrH] TeTpae/-

Puc. 6.1. IsoxkBauTn 3ase:xkH0CTI Buxoay (r/mocyauny) coaomu (a),
3epHa aumeH© (0) i mornmuunanua NPK (e):

a:2—15,3;4—17,6; 6 —19,9; 8 —22,2;6: 2—5,6; 4 — 7,3; 6 — 10,7; 6: 2— 112;
4—122; 6 — 132; 8 — 142. 3ona Buxoxy: I — mirimanabsHoro; 11 — MakcuMaabHOro
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pa — YOTHPUKOMIIOHEHTHIN cymimri. Buxim cosommu, 3epHA Ta IOTJIH-
Hanua sumerHeM NPK omrumisyiorbest mpu goMmiHyBauHI (1o 60%) arpe-
raTie Qpakiii xg 1 x3. Ille miareepmaxye BucuoBok K.K. I'empoiiis mpo
3aJIEKHICTD OIITUMAJIBLHOIO PO3MIPY BiJ 3BOJIOKEHHS (3MEHIIYETHCS IIPU
IMCUXAaHHI), III0 Iae 3MOI'y 3aCTOCOBYBATH IIi Pe3yJIbTATHA IPKU PO3POOILi
Ta 3aIPOBAIKEHH] HOBUX 3HAPSIL Ta arpOTEeXHOJIOTIM 00pO0ITKY IPYHTY.

KoumponbHi 3anumaHHs i 3ae0aHHs

1. HasBiTh Tunm cTpyKTYpH IPYHTY, YMHHHUKH Ta IIpoOLlecH I yTBOPEHHS.
2. OnuimiTh TeHeTWYHEe, eKOJIOTIYHe, arpOHOMIYHE 3HAYEeHHS CTPYKTYPH.
. 3. flx 3amobirTu py#HYBaHHIO CTPYKTYPH B OPHUX IPYyHTAX?



Pos3pin 7
®I3UYHI BNACTUBOCTI I'PYHTIB

[ pyHTOreHe3 HEMOMKIIMBO YSIBUTHU 11034 BILIMBOM HA LI 6ioc¢)epHm?1
MaKPOIIPOLeC po3MaiToro cmekTpa (bi3MYHUX BJIACTHBOCTEH ycix Horo
YUYACHHUKIB, K 3aBKIN B3aeMOMIIOTE Y nopucmomy (IIIapyBaToMy), SB-
HO OCMPYKMYPEHOMY cyocrpari. Came uepes ne B 6ym) -SIKOMY rpyHTl
PO3PI3HATL ABa (PISUUYHUX ITOKA3HUKK MO0 IMUJIBHOCTI — WiJIbHICMDb
pyumy (06’eMHa Bara IpyHTy, 00'€MHa Maca I'pyHTY, yfIBHA IIUTOMA BAra
IpYHTy, IINTOMa Bara CKeJeTy IPyHTy — Le ii 3acrapini CHHOHIME) i
WlibHicmb maeepoux ¢as IpyHmy (muroma Bara, um mMaca rpyHTy) Hyxe
faraTo IPYHTOBHX IIPOIIECIB BHM3HAYAKIOTHCA IX (PIZHMKO-MEXaHIUHUMU
BJIACTUBOCTAMH, AKI BUABJIAIOTECA B pasi Mii 30BHINIHIX HaBaHTAKeHb.
Ix mominsaroTe Ha 6e¢opmauiﬁni (be3 py#HyBaHHs IPYHTY IIPU HAaBaH-
Ta:KEHHAX — CTHCKYBAHICTh, IIPOCAJHICTD, yIIITBPHEHH:H, 800 KOHCOJL-
mauis), MiyHicHi (HOBeJIHKA IPYHTIB IpM PYHHIBHUX HABAHTAXKEH-
HSX — 3CYB, PO3PHUB), peosio2iukl (XapaKTepU3yTh IPYHT IIiJ BILIMBOM
THCKY 13 9YaCOM — B’SI3KICTb, IJIACTUYHICTH, THKCOTPOIIHICTE). 3ayBasku-
MO, III0 TJIYMAYeHHS (PI3UKO-MeXaHIYHUX BJIACTUBOCTEH Yy TeHEeTUYHOMY,
€KO0JIOTIYHOMY, MEJIIOpATUBHOMY, aTrPOHOMIYHOMY PO3/I1IaX I'PyHTO3HAB-
CTBAa KapAWHAJLHO BIAPISHSETHCA BIJ IX XapaKTEePUCTUKH Ta BUKOPHC-
TaHHA B Te0JIorii, JIiToJorli, OyMiBeJIbHIM Ta 1HIMN MeXaHIIll IPYHTIB —
iX [iamasoH TYT 3HAYHO PO3IIMPIOETHCS, OXOILIIIUN HAOYXaHHS, B'A3-
KICTb, yCAOKy Ta 1HII SBUINA, 3YMOBJIEH] MOBEIIHKOI BHCOKOIHCIIEPC-
HuX (IIepenyciM KOJIOImaabHHX) (PISUKO-XIMIYHMX CHCTEM, K1 BUSBJIA-
IOTHCS CIIOHTAHHO 0e3 CTOPOHHIX MeXaHIYHUX BILIHBIB. [Ipu mibomy BuB-
YeHHA (PISUKO-MEXAHIYHUX BJIACTUBOCTEM IPYHTIB CTA€ BAKJIHBUM He
JuIe 3 HO3MULA POSYMIHHS CYTHOCTI (hi3WYHHX IpPOLECiB, IO BinOyBa-
HTBCS y IPYHTAX, a U HepefyciM 3 NPHUKIaJHUME IUISMHA 00 BUMOTL
JI0 HUX CLIbCHKOTIOCIOIAPChKUX, JIICOBUX, JIKAPCHKUX, KBITKOBUX Ta Oa-
ratbox immwmx pocyauH. B.P. Binbsamc, a 3a mum O.H. CokosoBchrmii,
O.M. I'puHYeHKO BBaYKAJIH, III0 POIIOYICTE IPYHTIB 3aJIEKUTDH HE CTLIBKU
Bl Ix 30araveHoCTi MOKMBHUMH PEIOBUHAMHE, CKLIBKM BiJ 3ale3mede-
HOCTI BOJIOI0, & HalJacTille Bee K JIMITYeThCs IX «IyPHUME (QiSHIHIME
BJIACTUBOCTAMI» (BKJIIOUAIOYN 6€3CprKTypH1CTB) Di3uK0-MexXaHIuHI
BJIACTUBOCTI BM3HAYAIOTH BUOIP TEXHOJIOTIH 06poOITKY IPYHTIB, HAIOTh
3mory OIIIHUTH €HepreTUYHl BUTPATH HA HUX, 00paTH OITHMAJIbHI Tep-
MIHU IPOBEJEHHs II0JBOBHX poOiT 3 Ix MiHIMaabHUME IedopMariaMu
Ta Ha#MEeHIINMYU BUTPaTaMy [IaJIMBHO-MACTH/IPHUX MaTepiasis 1 3 Hali-
BHUILOI0 IPOAYKTUBHICTIO 3€MJIEPOOCHKOI IIpAIIi.
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®Di3uyHI BJIACTUBOCTI € HAJI3BUYANHO BILTMBOBUMHU YNHHUKAMU IPYH-
TOTeHEe3y, POIIOYOCTI IPYHTIB, OHTOT€HE3y POCJIMH, 9Yepe3 IO BOHU 3aB-
SKIW [IPUBEPTAJIM ITHJIBHY yBary TaKAX IMEHUTHX JOCTITHUKIB, SK
II.A. Koctuues, B.P.Bineame, O.I. Jdosapeurko, H.A. Kaunncbrmii,
I.M. Aurunos-Kaparaes, C.B. Acranos, O.®. Jlebenes, I1.B. Bepmunin,
0.®. TromiH, O.A. Poge, C.I. Hoaros, O.H. Cokososepruit, O.M. ['pun-
yenko, .. Yecuaxk, B.J[. Myxa, JI.I'. Tuxoueuxo.

Di3nyHi MOKA3HUKHU I'PYHTY — Il HOro muToMa Ta 00’eMHa Maca 1
THOPUCTICTb.

Humoma maca xapakTepu3yeThecss Yepe3 BITHOIEHHS Mach TBEPJIol
dasu rpyHTY J0 Macu BOIHM TOTO caMOro 00emMy upu 4 °C 1 e be3poamip-
HOI0 BEJIMYMHOIO, 3aJIESKHOIO B XIMIYHOTO Ta M1Hepanor1quro CRITaIy
IpyHTY. Ii BUMipoOTH y J1a60paTOPHUX YMOBAX IIIKHOMETPUYHUM METO-
mom. IlepeBaxaHHs B MIHepaJIbHUX IPYHTaX KBaplly Ta II0JbOBUX IIIIa-
TIB 3 IIMTOMOIO Macow 2,54 — 2,75 MOsICHIOE 1 IINTOMY Macy TBepIol gasu
BEPXHIX TOPU30HTIB MAaJIOTYMyCHUX IPYHTIB y Mexkax 2,50 — 2,65, axa
SHIIKYETHCA B I'PyHTaX, 3barauenux rymycom mo 2,40 — 2,30, a B opraHo-
reHHNX IpyHTax — 10 1,8 1 HaBiTh MeHme. HaBmaku, B 1I0BlaJILHUX,
PI3HHUX TEePexiTHUX TOPU30HTAX, Y IOPO/Il, 0COOJIMBO IIpH iX HACHUYEHH1
R503 1 BaskkumMu MiHepasiaMu (JI0JIOMITH, O10TUTH, MYCKOBITH, OOMaHKH,
TpaHaTH), TUTOMA Maca 3pPOCTae.

O6’emrna maca € Macor BHACYIIEHOr0 IPYHTY B OOUHMUIIL 00'emy (T/cM3,
kr/y, T/mM3), AKa 3MiHIOETbCA B MUPOKUX Meskax. Onpaasy miciiss 06pobiTKy
II1JIBHICTE OPHOIO IIapy MIHIMAJI3yeThCSA, a MOTIM IiJ BJIACHOKI BATrOIO,
OCUJIEHOI0 aTMOC(EePHUMU OITaaMU, 'PYHT HOYMHAE YIMIILHIOBATUCS,
JIOCSITAIOUN 4Yepes3 MeBHUH 4vac (OIWH MICAIL — JJIA JIETKUX IPYHTIB,
1,6 — 2,0 — s IPYHTIB CepemHBOr0 TA BAMKKOIO IPAHYJIOMETPHYHOIO
crnany) pierosascHoz2o cmary (I.B. PeByT), XapakTepHOro st KOMKEHOIO
rpyHTy (Tabs. 7.1).

3aJjieskHO BiJ PEUYOBHHHOIO CKJIAAY 1 OymM0BU IPOQILIII0 IPYHTY MIJIb-
HICTBH Bapiioe B IITUPOKUX MeKaX, JOCATAIOYN MAKCUMAJIbHUX 3HAUEHD Y
IMJOPHIN MIJOINBI Ta LIIOBIAJIBLHUX TOPU30OHTAX. ¥ IPyHTax 3 Heamde-
peHIifioBaHuM IpodijieM IMUILHICTD 301JIBIIYEThCA B HUMKHIX TOPHU30H-
TaxX 3a PAaXyHOK IOCTYIOBOIO 3MEHIIEHH: B TOMY CaMOMy HAIIPAMKY
BMICTY Tymycy 1 THCKY mapu; 1110 polemymeca Bule. Y audepeHrri-
MOBAaHMX IPyHTAX IILJIBHICTh MOKe HAOYBATH PI3HUX 3HAYEHB B THUX UM
IHIIMX TOPHM30HTAX (eJIIBIAJIBHUX, MeTaMOp(l30BAHMUX, INIIAHUX, 010-
reuHux Toio). [iIbHICTE IPYHTY — Oyske BasKJIUBUMN IOKA3HUK, IIIHPO-
KO BHUKOPHUCTOBYBAHHWM y TIPYHTOBO-T€HETUUYHUX, ATrPOMEIOPaTHUBHUX,
ArpOTeXHIUHHUX JOCIIIMKEHHAX IJIA OLIHKH OyIOBU IPYHTY, HOT0 3MIiH
IIPY AHTPOIION€HHOMY BHKOPHUCTAHHI (0COOJIMBO B pa3l MEXaHIYHOro 00-
POOITKY), Y pO3paxyHKAaX 3aIaciB IPYHTOBOI BOJIOTH, ITOMKUBHUX PEUOBHH,
coJieit Tomro. Ile# MOKasHUK BUMIPIOETHCSA B IOJBOBUX YMOBaX 3a JIOTO-
MOT0I0 KiJeIb Pi3HOro mgiaMerpa i o0’eMy, IO BraHAITLCS B IPYHT 0e3
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HOPYIIEHHsT HOoro OyIoBU. Y IPYHTAX BAsKKOIO 1 CEPeIHbOI0 TPaHyJIoMe-
TPHUYHOI'O CKJIAIY, OCOOJIMBO 34 3HAYHOI'0 BMICTY HAOyXalUMX MIHEpPAJIiB
(MOHTMOPHJIOHIT Ta 1H.), IIJIBHICTH ITOTPIOHO BU3HAYATHA Y BOJIOTOMY
(1re#t mokasHuK HasuBaerhbed, 3a H.A. KaunHcskumM, abco/II0THOIO BAroo)
1 CyXoMy cTaHAaX.

Tabnuuys 7.1. 06’emHa Maca OPHOTO Mapy OCHOBHUX I'PYHTIB Ykpainu, r/cm?

O6’emua maca
Tpyur Kynsrypa Ha Jac PIBHOBAK-
ciBOu Ha
JlepHOBO-ITI A30IUCTHIA:
CYTJIMHKOBUHI Apuit suminb 1,22 1,28
IMUJTyBATO-CYMIIAHUH OszuMa IIIeHnIsa 1,22 1,29
TJIMHUCTO-CYITIIIaHUH Kaprorisa 1,25 1,27
HinaHumi Osume KUTO 1,38 1,52
CYIMIAHO- TNy BATO - MIMAHUH Kapromisa 1,34 1,46
YopHo3eM TUIIOBHIA
JIETKOCYTJIMHKOBHUIT Osuma IIIeHnIs 0,97 1,16
cepeHbOCYTJIMHKOBUM OsuMa IIIeHuI 1,10 1,23
Ilyxposi Oypsikn 1,00 1,21
Topox 0,99 1,21
Cipwmii ommizzosmenuit erkocyrimakoBuit | Kykypynsa 1,20 1,32
IlyxpoBi Oypsikn 1,18 1,22
YopHoseM IMiBIeHHUNR
BaYKKOCYTJIMHKOBUHI Kyxypynsa 1,00 1,15
Apuit suminb 0,98 1,25
JIETKOTJIMHUCTUI Kyxypynsa 1,00 1,27
Kyxkypyasa 1,10 1,34

3azanvra nopucmicmd (CyMapHUR 00'€M IIIap yCciX po3MipiB) Bupa-
SKAEThCA Y BIICOTKAX Bl 00’eMy HEIIOPYIIEHOro IPYHTY 34 TAaHWMH IIH-
TOMOI ¥ 00’'eMHOI Mac:

P, = (1—‘;—H)-1oo,

o

ne P,,. — sarajpHa mmapyBaTicTb, %; py — OHATOMA Maca; P, — IILIb-
HicTb (00’eMHa Maca).

Ii BetuumHa € 3BOPOTHOIO MILIHBHOCTI — BOHA MAaKCHMAaJIbHA Y CBLIKO-
30paHoMy YOpHO3eMl 1 MIHIMAaJIbHA B LIOBIAJILHAX T4 OIJIEEHUX MOPH30H-
Tax IiJI30JUCTOT0, OOJIOTHOTO, TJIEHTOBOTO Ta 1HIITHUX 1'[0,[[16HI/IX rpyHTlB

[Mmapu B rpyHTaX MAoOTh HANPISHOMAHITHIIITI p03M1pH — BIJT BRJTUKHUX
TPINIMH, XOIB 3€MJIEPHUIB JI0 IIIIAP, HEJIOCTYIIHUX He TITbKH HAUTOHIIINM
KOpPEeHEeBHM BOJIOCKAM, a M HaBITh MIKpoopraHiamam. Tak, HA#OLIbII aK-
THUBHI IcopeHeBi BOJIOCKM MOZKYTh POCTH JIAIIE B IIIApax > 0,01 MM, HAaIi-
IIPOCTIIIT OPTaHi3MHK 1 BOJOPOCTI *KUBYTP y TITIIapax > 0,02 mm, 6aRTep11 —
> (0,001 mm. CIriBBITHOIIIEHHS IIIITAP PI3HUX PO3MIPIB 3yMOBJIIOIOTE OaraTo
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BJIACTHBOCTEH 1 npoueciB y IPYHTaX — HaJXOJKeHHs 1 BUIIAPOBYBAHH
BOJIOTH, CHpHMOBaHlCTI) G10XIMITHHX IIepPETBOPEHB, plCT I{OpeHlB H_Inapn
HOL[IJIHIOTI: HA aKTUBHI 1 HEAKTUBHI, KAIIJIAPHI 1 HEKAIILISAPHI, IIOBITPSHO-
1 BOJIOHPOBIIHI, TymuKOB1 (He mpoBoaaTsh Bojory). H.A. Kaunncepkuit pos-
PI3HsAE MITapK 3aJIEFKHO Bl 00' €My, 3aMHATOTO BOJIOTOK0 PI3HUX KATETOPii:
MITIHO- Ta IIYXKO3B'sA3aHOI0 1 BLbHOW0. CITiBBIIHOIIIEHHS IIap BHU3HAYA-
0Th 3a Po3Mipamu, ITU(PEePEeHINIoIYN BOJIOTY 3a CTyIIeHEeM PyXOoMOCTi, abo
Ha TICTaBl 3aJIEKHOCT] MIK TOTEHINAJoM BOIMU Ta il BMICTOM y TIPYHTI
(«0CHOBHOIO TiIPOQI3HUHOI0 XAPAKTEPUCTUKOK»), ab0 0esmocepeaHiM Ha-
CHYEHHSAM AP HOJSPHUMHU, a00 HEIOJIAPHUMHU PIAMHAMA B CIIEIiajIb-
HUX DPHJIagax — KallJIspoMeTpax.

Di3uko-MexaHiYHi BJIACTUBOCTI I'PYHTIB BpaxOBYIOTHb IIPU KOH-
CprIOBaHHi # ekcmIyaTalrii ClJabCbKOTOCIOJAPCHKUX MAIIHUH, HOPMY-
BAHHI OIlepalriii 3 oOpobITKY rpyHTlB 3HOCY pPoboOUMX opramB BUTpAT
MMaJIMBHO-MACTUJIBHUX MaTepiasiB. [HTepmperaris 3aeskHOCTI PocTy 1
PO3BUTKY KOPEHIB BiJ] IPYHTOBO-EKOJIOTTYHUX YMOB TAKOK 3IMCHIOETHCS
3 ypaxyBaHHAM (PI3UKO-MEXaHIUHUX XAPAKTEPUCTUK IPYHTY, TOMY IO
OIIlp IPYHTY POCTY KOPEHIB €HEepPreTHYHO IIOMIOHWH 10 IIPOHMKHEHHS B
HBOTO MeTaseBoro KianHa. J[o ocHOBHUX (hi3WKO-MeXaHIYHUX BJIACTHUBOC-
Tel, K 3a3HAYAJIOCh, HAJIEKATh TBEPHICTb, IATOMHUM OINp, 3B S3HICTH,
OTIip PO3PHUBY, 3PYIIEHHIO TA PO3IABIIOBAHHIO, JIUIIKICTD, IIJIACTUYHICTD,
HaOpskaHHA ¥ ycaaka.

Teepdicmov € He 110 iHIIE, AK omip (Krc/cM?) IPOHUKHEHHIO B I'PYHT
Oyab-sikoro Tiia meBHOI opmu (IMUTIHIOpPA, KOHyca, KyJjl, KianHa). Bin
aMiHIOeTBCA Bix 3 — 5 10 40 — 45 Kre/cm2, a y BUCYIIIEHOMY BasKKOCYTJIMH-
KOBOMY I'pyHTI HaBiTb 10 150 — 180 xrc/cm?. MiniMabHI 3HAYEHHS CIIO-
CTEPITAIOTHCA Y 3BOJIOMKEHHUX MYyXKHUX IPYHTAX JIETKOTO TPaHYJIOMETPHY-
Horo ckyanmy. Ilpu miagcyinryBaHHI IpyHTY HOr0 TBEPIICTh PI3KO 3pOCTaE.
Tak, sk BoJoricTh 3MeHInyerbesa Bix 28 — 30 go 13 — 15%, To TBep-
IIICTH 36iJIBHJy€TBCH BIT 5 — 6 1o 20 — 25 krc/cm?. TBepmicTs € myske Bask-
JINBUM JIaTHOCTUYHUM IIOKA3HUKOM €KOJIOTIUHOTO CTAHy IPYHTY, nepe-
yciM #Oro MPUIATHOCTI /I MEeXaHIYHOro OoOpoGITKY (IIpu TBEpmIOCTi
> 15 — 20 krc/cm?2 BuTpaTu Ha 00pOOITOK Pi3KO 3POCTAIOTH), A TAKOMK BH-
KOPHCTOBYETHCS JJIS HEIPsSMOl OMIHKM 3IaTHOCTI puaocdep OCBOIOBATH
KOpeHeBMicHHH miap. Yepes BeJIMKe eKOJIOTIUHe 3HAYEHHS IIiel BJIACTHU-
BOCT1 TPYHTY [JIs il BU3HAYEHHS 3aMPOIIOHOBAHI PI3HOMAHITHI TIPUJIA-
v — Bl mpocroro Jomuka JHeseaHoBa (TBepicTh BU3HAYAIOTH 34 IJIU-
OMHOI0O BXOMJKEHHS B IPYHT ILIyHsKepa, IO Iajae 3 IIeBHOI BUCOTHU) IO
Cy4acHOTO TBepJoMipa 3 aBTOMATHYHOKI peecTpalfiero 1 rpadivyHow BU-
Jadvelo pe3yJsbTATiB Ha exkpaH auciuies miui-EOM 3 moxmamHoo mude-
peHITiaIfen 3a IIIMONHOI KOPEeHEeBMICHOTO IIapy.

Iumomuil onip rpyHmy XapaKTepU3yeThCA depes 3yCHLIs (Krc/cm?),
1[0 BUTPAYAEThCA HA IIAPI3aHHA IIapy, Moro o60poT 1 TepTsa 00 podouy
mosepxHio miyra. e, 3a I'opsukiamM, cuiia TAMM HA raky TpaxkTopa
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(cTuckasnbHE 3yCHJLIISA), BiJHECEHA IO OJWHUIL IIOIEePEYHOro IIepepisy
mapy. BeanunHy mTHTOMOTro OIOPY IPYHTIB YCTAHOBJIIOITE 34 JOIOMO-
o0 pi3HUX poboToMipiB. Buxojsum 3 BU3HAUYEHHS, ITUTOMHM OIIpP CJIiJT
BBJKATH CKJIA/IHOIO BJIACTHUBICTIO IPYHTY, L0 3AJIEKUTH BiJ #ioro craHy,
nepenymM BiJ 3B’A3HOCTI 1 CprRTypHOCTl VY nobpe OCTPYKTYPEHHX IPYH-
TiB 3B’A3HICTH MIK arperaramu 1 KUJTBKICTh KOHTAKTIB MIK IPYHTOM 1 BiO-
BAJIOM MEHIIT, TOMY MeXaHIIHUI 00p0o0iTOK 3,£[lI/ICHIO€TBCH 3 MiHIMAJIbHU-
MM BUTpaTaMu. I pyHTH 3 Kpairono CTPYKTYPOIO MAlOTh 1 MEeHIIIH Koedirii-
€HT TepTs. BracTuBicTh IPyHTIB MaTH MIHIMAJBHUM OIMpP 3a HAWKpaIIol
CTPYKTYPHOCTI (3JATHICTH PO3MATATHACA HA OKPEeMl I'PYIOYKM) BIKOPHCTO-
BYETBCS JIJIST OOIPYHTYBAHHS ONTHMAJIEHOTO TEPMIHY IIPOBEIEHHS MeXa-
HIYHOrO 00pobiTKY. IlumToMuit omip IpyHTIB 3MIHIOETHCA B JI1amas3oHl BifT
0,2 - 0,3 mo 0,7 — 0,8 krc/cm?2 1 BuIlle Ta 3aJICKUTD BiJ IPAHYJIOMETPHYHO-
I'0 CKJIAIy, T'YMYCOBAHOCTI IPYHTY, arpodoHy (IIICJIs IPOCATHUX, 3€PHOBUX
ab0 6araTopiyHMX TPAB MUTOMUI OITIP Jy:Ke PO3PI3HIETHCSI) 1 MOro CTaHy
(3a0yp’saHeHiCTh, HAIIPHUKJIAM, 30LIbIIye OIIp), a TAKOM TJIMOMHK 00poObiT-
Ky (puc. 7.1). Besuumua mmuromoro OIIOpY BH3HAYAE BUOIpP KJIACy TpakTopa
1l yMOB arperaTyBaHHsd, KUIBKICTb IPUYIITHAX 3HAPSAD, BUTPATH IIAJIBHO-
ro. Hampuriraz, Ha mnaHux i Cymilauux TepHOBO- HlILSOJII/ICTI/IX IPyHTax
tpakrop JIT-54 3 5-KOopIyCHMM ILIyrOM IIpH OpaHIl Ha riubmay 20 cm
Oy/ze HeIOBAHTAMKEHUM, TOMY II0 IUTOMHUH OITIP TAKUX I'PYHTIB JOPIBHIOE
0,2 — 0,3 krc/cM2, a HAaBAaHTAMKEHHSA HA TAKy CTAHOBUTHME BCHOTO OJIM3BKO
1 1. Ha cyrimakoBuX 4YopHO3eMax 3 mmroMuM oropoM 0,6 — 0,7 xre/cm?
HaBaHTaKeHHd Oyne HopMaabHuUM (2,2 — 2,5 T), ToIl IK HA HEOKYJIbType-
HUX CYIJIMHKOBHX COJIOHIIAX 3a mmroMmoro omopy 0,9 — 1,0 rrc/cm2 BoHO
Oyme OLIbIuM, 110 moTpedye 3HATTA 1 — 2 kopmyciB twryra. Jis migsu-
IIEeHHA e(EeKTUBHOCT1 06p061TIcy IPYHTIB 1 3HHIKEHHSI BUTPAT p03p06n51-
OTH CIIEIIIOKPUTTS IUIYTIB, 3aCTOCOBYIOTH TOJIIIIIIEH] MApPKHW CTAJO IS
3MEHIIIEHHS TePTS «I'PYHT — MeTaJD» TOIIIO.

36’a3nicmb — 11e 3yCUJLIA, 3IaTHEe PO3UJIeHyBaTu IpyHT. BoHO € Hati-
OUIBIIMM y TVIMHUCTHUX IPYHTIB 3 IX IIIJIBHUM yKJIATAaHHAM JApi0OHOIMC-
HEePCHUX YacTo4YoK (y CYyXOMy CTaHl JocArae Maise IPpaHMJIHUX 3HA-
ueHb — 50 — 60 xrc/cm?2). 3B’A3HICTL CIPUYMHIOCTHCA PISHUMA TUIIAMEA
3B’S3KIB — HAUMINHIIIKUMHA € CyTO XIMIUHI (BUHHMKAIOTH IPU KOHTAKTL
KPHUCTAJNYHUX PEIIITOK MIHepaJiB 6e3mocepegHbo abo uepes IIapu pis-
HOTO CKJIQy — KPEeM STHKM, He0OOPOTHO 3KOATyJILOBAHUX T'YMYCOBUX
PEYOBMH, ITIBTOPAOKCHUIIB) 1 MOJIEKYJIAPHUMH (QpISMIHUMH, BaH-IEpP-
BAaJIbCOBUMM), 1[0 BUHUKAKTD ¥ KOJIOITHO-IUCIEPCHUX CHCTEMAaX IIPH iX
3MOYYBAHHI ¥ yTBOPEHHI MEHICKIB BOJIOTM B MICIAX KOHTAKTY ToBep-
xoHb. OcTaHHI TTepeBaKaTh y OLIBIIOCTL rpyHTlB SIK 000POTHO 3B’sI3HI1
(MexaHIYHO PYHHYIOTBCS Y 3BOJIOMKEHOMY CTAHI 1 3MIITHIOIOTHCS TIPU BU-
cymyBaHm) I3 36imprenmsm y IpyHTax BMICTY KPYITHOJHCIIEPCHIX
eJIeMEHTIB Ta IX OCTPYKTYPIOBAHHI 3UellJIeHHs cJjiabliae 1 3B’SI3HICTH
aMeHInyeThes. 1lei moKasHUK 3yMOBJIIIOE TBEPIICTE 1 PI3HI BUIX OIIOPIB.
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Onip IPYHMY CMUCKY, PO3DU8Y, 3DPYULEHHIO, pos&aemoeanmo Kpy-
MiHKIO T HIIAM BILUIMBAM € CIIEIIaJIbHIM MIIHICHUM IIOKa3HIKOM, 110
IIMPOKO BUKOPUCTOBYETHCA IPU KOHCTPYIOBaHHI IPYHTOOOPOCHUX 3HA-
PAIb, JIS XaPAKTEPUCTUKA CTATHYHMX a00 MMHAMIYHEX JedopMaliii,
SIKl BUHUKAIOTH IIPYU B3aeMOJli 3 IPYHTOM Pi3HUX MeXaHIYHHX 3aco0iB,
mpy OyIIBHMIITBI 1HMKEHEPHHX CIIOPY.H, IOpir, aepompomis, mict. Taki
XAPAKTEePUCTUKMN € 00’€KTOM CIIeINaJIbHOI HAaYKM — MEXAHIKKA IPYHTIB.
IIpore B ocTaHHI JECATUIITTS y 3B’I3KY 3 BUKOPHUCTAHHIM HA JIAHAX P13-
HUX MAIIAHHO-TPAKTOPHUX arperaTiB ixX JefaJi OijbIle 3aCTOCOBYIOTH B
arporpyHTo3HaBscTBl. Hampukiiam, Takl MOKA3HMKM € HeOOXITHUMH IPK
KOHCTPYIOBAHHI HOBHX THINB eHepro3bepirajoumx poO0YUX OpraHiB
IpyHTO0OPOOHOT TEXHIKHM, O0IPYHTYBAHHI ITPUIYCTUMUX MEXaHIUHUX HAa-
BaHTasKeHb Ha I'PYHT Ta iH.

Jlunkicmes — 1e 3ycumns (r/cm2), morpibHe U1 BiAPUBY IPYHTY Bif
MeTany (JIUIKICTB «IPYHT — MeTay») abo Kojieca (JIUMKICTL «IPYHT —
ryma»). H.A. KaunHcbkuii mmogijiise 'pyHTH HA BUPA3HO JIMIK] (JIMIKICTH
> 15 r/em?), cepenabonnki (2 — 5 r/em?) 1 cimabkonunki (< 2 r/em?). JInm-
KICTb BHABJISETHCA TILIBKH 34 IIEBHOIO PIBHS BOJIOTOCTi, OJIM3BKOrO IO
BepxHBOI Mexl mactuyHoctl. [Ipu 06pobITKY IpyHTY B CTaHI JIMITKOCTL
OBEPXHEBUH IIap 3asHae Haurpy6immol medopmarrii. Haitbinpmny Jur-
KICTb MAlOTh COJIOHII 1 COJIOHI[IOBATI I'PYHTU BAYKKOTO T'PAHYJIOMETPHY-
HOro ckJyany. Ilimaml rpyHTH He MaTh JUIKocTl. I1pu Bostorocri, Koyim
BUSABJISIETHCS JIUIIKICTD, STKICHO 00POOUTH I'PYHT HEMOKJINBO. BiH HaIu-
mae Ha 3HAPSIISA, He KPUIITUTHCS, 38 TAKUX YMOB TIOTIPINYeThCS TIPOXiI-
HICTh MAIHUH 1 30LIBIIYIOTHCA BUTPATH HAJBHOrO. 3 ITlel IMPUYUHN JIUII-
KICTb — yKpall HeraTWBHA BJIACTUBICTH I'PYHTY. Bymb-sakl arposaxoju,
CIIPSAMOBAHI Ha 30aravyeHHs IPYHTY OPraHIYHUMY PEYOBMHAMU, KaJIbIII-
€M, IIOJIIIIIEHH CTPYKTYPH, CIPHUAITh 30LJILIIEHHIO IIePIoay, IIPOTArOM
SIKOTO JIUITKICTH He BUSBJISAETHCS, 1 OJHOYACHO 3MEHIITYIOTh 1i BeJTUNIMNHY.

Habparkarnnsa # ycadka — 3maTHICTh IPYHTIB 3MIHIOBATH CBii 00'eM y
IpOLEeCl 3BOJIOMKEHH-BUCYITyBaHHsA. IIposiB miel BiacTmBOCTI 3yMOBIIe-
HUI TOJOBHUM YHHOM HAsBHICTIO B IPYHTI Iifipo(LIBHHUX IVIMHHMCTHX
MiHepaJIB TUILy MOHTMOPHJIOHITY 3 PYXOMHMMHU KPUCTQJLIMHIMU PEIIiT-
KaMH, 3ATHAMH JI0 TAK 3BAHOTO BHYTPINTHBOIIAKETHOr0 a0 1HTpaMiIle-
JIAPHOTO (OCMOTHYHOrO) 3BsidyBaHHs Bosoru. CKyam oOMIHHO-IIOTJIN-
HEHHUX OCHOB y KOJIOI[HOMY KOMILIEKCI BIIMBA€ Ha BEJIWIMHY HAOpA-
KanHs (OMHOBAJIEHTHI KATIOHM IIOCHJIOTH ITI0 3JATHICTh, IIOJIIiBA-
JIEHTHI — I10¢J1a0JI010Th). 3aC0JIeHICTh, K IIPABUJIO, 3MEHIILYe HaGpH-
kanHd. Hanmipae HabpskaHHSA IPYHTY BIAYYTHO 3MEHIIye HOro 3B:3-
HICTh, IIOCHJIIOE PO3MOKaHHS 1 pyiiHyBaHHA. Ycadka — IIPOTHJIEKHIN
Ha6pHRaHHIO TIpOILLeC, MIAMOPSAAKOBAHUN TUM CaMUM 3aKOHOMIPHOCTSIM.
Hpu ycapml 1 mifcymyBaHHL IPYHT CHOYATKY YIIIIBHIOETBCS, & HOTIM
HOYMHAE PO3TPICKYBATUCA. fKINO BHCYIIyBaHHS IOIEPEIHBO 3BOJIOKE-
HOTO IPYHTY BifIOyBA€ThC: IIBUAKO, YTBOPHIOTHCSA TPLIUHK JOCUTH Be-
Jukoro miamerpa 1 rummbuau. HaOpskauus # ycagxky IPUAHATO OIIHIO-
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BaTH 34 3MIHOIO JIHIMHUX ¥ 00’ €eMHHMX IIapaMeTpiB 3pa3Kka IPYHTY IIOI0
oYaTKOBUX ITapamerpiB. HabpsakauHs i ycagka IIOCTIMHO YepryoThCs,
CIIPUYHUHIOIYHN IIUM CEe30HHY TUHAMIKY CTPYKTYpHOro (3arasom pismd-
HOT0) CTaHy IPYHTIB.

ITnacmuunicmvs — 3maTHICTE rpyHTiB 3MIHIOBATH CBOIO (popmy nia
BILTMBOM 30BHINIHBOTO HABAHTAYKEHHA 1 30epiratu YTBOPEHY dopmy mi-
CIIfl YCYHEHHs HABAHTAMKEHHS. y IIepEeCyLIeHOMY 1 I1ePEe3BOJIOKEHOMY
CTaHl IPYHTH He MAaloTh ILIacTHYHOCTI. 1l BJIacTHBICTE BHUABJISETHCS
TIJTBKK y IIEBHOMY 1HTEPBAJII 3BOJIOKEHHS MIiK BEPXHBOK 1 HUKHBOIO
MeKaMU ILIACTHYHOCTI. PI3HHIT M UMK Me:xaMmu (MesKl UM YHCJIa
IJIACTUYHOCTL) TMM BHILA, YUM CHJIbHIIIE BHUpasKeHa ILJIACTAYHICTE. 3a
ArTebeproM, IIACTUYHICTE BUCOKOILJIACTUYHUX IPYHTIB CTAHOBUTH > 17,
IIaCTUYHUX — 7 — 17, ciabkomactuaaux — 7 — 1, Hermactuuanx — 0.
3a MeHIIT01 BOJIOTOCTI IPYHT 3 IJIACTUYHOTO IIePEXOIUTh Y HAIIBTBEeP Ui
1 TBepauii, a 3a OLIBIOl — 3 IJIACTUYHOTO B TEKYYHMI UM HAIMBPIIKUHA
CTaH.

Crurmaictes rpysry. JlianasoH mapaMeTpiB BOJIOTOCTI PI3HUX IPYH-
TiB, 3a SIKOI CITOCTEPIraeThCs X HaMKpala IPUIATHICTD 10 MEXaHIYHOTO
00pPOOITKY, CBIIYUTE PO HIi3UUHY CImueiicms IPYHTIB. Y T€HETUYHO Pi3-
HUX, ajie MOoMI0HUX 3a FPAHyJIOMETPUYHUIM CKJIAI0M, I'PYHTIB IIapaMeTpH
dizuunOl cTHrIOCTI € 30aMKkeHuMH (Tabma. 7.2). V Jierkux IpyHTIB miama-
30H BOJIOTOCTI 3 HAWKPAIIOI T'OTOBHICTIO J0 O0POOITKY € JOCHUTDH IITHPO-
KuM, a il meplog — HabaraTo TpuBaJimM. HaBIIaku, BeJIMKHHA BMICT
d)ianqﬁo'i TJIMHK 1 COJIOHITIOBATICTH CKOPOYYIOTH obmaBa MOKA3HUKH. 13
miel IPUYUHE Jy’Ke BAKIIMBO BH3HAYHTU mepion HacTaHHA (PISHYHOL
CTHUTJIOCTI 1 BYACHO 3IIMCHUTH 0OpOGITOK rpyHTlB Jocsimueni arpoHOMU
3BUUaHO 6e3 mpobiieM 3a JOIMOMOTO0 MIPSAMUX 1 HEIIPAMUX METOJIIB BH-
3HAYAIOTH MOTPIOHUI TepMiH 00POOITKY (32 3JATHICTIO JIETKO po3Iajia-
THCS 3IM’SITOTO B PYIIl IPYHTY, 3a IIOCIPIHHAM rpebeHiB TOIIO).

Tabnuys 7.2. OnTUMAaILHUNI Jialla30H BOJIOTOCTI JJ1si 00POGIiTKY
cepenHix i BAKKHX I'PYHTIB, %

Ob6mesxeHO HpBI/éLJLIaz)i;}iICa}F E,[)[JI}I 06pOGITKY Arporexsitzo

TpynT npurycruma (i-

HxHdA (6puo- BepxHA (3aJ1H- 3WYHA CTHUIJIICTD)

YTBOPEHHS) [IAHHS 3HAPSIb)

JlepHOBO-ITI 130 TUCTHIA 11 22 12 -21
Cipwuii sricoBmit 14 24 15-23
Yopuozem 13 25 15-24
Kamrranosuit 12 24 13 -23

Bionociuna cmuenicms € He MEHIT BAMKJIUBUM ATrpPOIPYHTOBUM IIO-
HATTSM, SIKe XapaKTepu3ye HACTAHHS YMOB IS ONTHMAJIBHOL Giostoriu-
HOI aKTMBHOCTI. 34 IIOMIpHO-KOHTHMHEHTAJIFHOTO KJIiMaTy GiojoriyHa i
¢isryHa CTUIIICTE 30IraloThCs, a 3 HAPOCTAHHAM KOHTUHEHTAJIBLHOCTI
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(ce30oHHO1 1 M000BOI KOHTPACTHOCTI TEMIIEPATYpP) 1 XOJIOTHOCTI KJIIMATY,
10 3yMOBJIIOE IIOBLIbHE HAPOCTAHHS TeIlIa HaBecHl, 0l0JIoriyHa CTHT-
JIICTH IIIOJIO0 (bi:sI/ItIHoi IIOYMHAE 1CTOTHO 3aIIl3HIOBATUCH.

Cmuenicmb 3amineHHs — 3OATHICTH I'PYHTY ITicJd 30MpaHHS BpPO-
SKAl0 IMeBHUM yac 3bepiratu TOM CTAaH, B SKOMY BiH nepe6yBaB 3a HadAB-
HOCTI1 POCJIMH. Y TAKOMY I'PYHTI 61JIBH_Ie BOJIOT'H, MEHIIIE ILILHICTE, HOro
Jerire o0pobsaTr. 3 1€l IPUYMHA 00pOOJIATH IPYHT Tpeda BlIpasdy ik
micyst 30MpalHsa Bposkalo («<KOMOAMH 3 — II0JIs, IUIYyT — v 6opo3Hy»). B
pasi 3aTPUMKHN 3 OCHOBHHM O0OPOOGITKOM YTBOPIOETHCS OPHJIMICTO-PO3IIO-
POIIIeHA PLIJIA 1 3pOCTAIOTh BUTPATH MAJIUBHO-MACTUILHUX MAaTEPiaIiB.

Ilinopna migomsa, mosepxHeBa KipKa, 3CilaHHsA IPYHTIB. V-
JIbHEHUH MPOIIAPOK MiK OPHHUM 1 IiZIOPHEM INAPaMH, IO € HACILIKOM
00pobITKY IPYHTY Ha IIOCTIMHY I'IMOMHY, HA3UBAETHCSI NI0OPHOI0 Ni0OUL-
8010. I yTBOpEHHS ITOSICHIOETHCSA HE TIJIBKHU €0 MEXAHIYHOI0 HaBaHTA-
JKEHHS TeXHIKH 1 IPYHTO00POOHUX 3HAp#A/Ib, a ¥ IOCTYIIOBUM 3aKyIIOPIO-
BAHHAM IIIIaP BEPXHBOI YaCTHHHI nmopHoro mapy, 3pyAHOBAHUMHU B
poIeci MEXaHIYHOIo 06p061TIcy 1 nepeMlmeHHMn BHU3 ApiOHOIHCIIEpC-
HUMH KOMIIOHeHTamMu pijuil. IlimopHa mijgoirsa HeraTHBHO BILIMBAa€E Ha
IPYHTOBO-EKOJIOTIUHI PERUMU — OOMEKye HAIXOMKEHHSI BOJIOTH, 301-
JIBIIIYE TIOBEPXHEBUM 1 BHYTPIIIHBOIPYHTOBUM CTIK, 3MEHIIye 00'€M KO-
PEHEBMICHOTO IIapy, IPUTHUCKAIOYN OCHOBHY Macy KOPEHIB JI0 BEPXHBOTO
mapy rpyury. TuMm camum y pasi q1ediliuTy BOJIOTH 30LIIBIITYETHCA PUSUK
HE00/IEPIKAHHS BPOKA CLIBCHKOTOCIONAPCHKUX KYJIBTYP (0CO0JIMBO 3
TJIMO0KOI0 KOPEHEBOIO CHCTEMOIO).

O0’eXTUBHIM CIIOCOOOM HIAaTrHOCTUKHK HASBHOCTI IIJOPHOIL IITOIIBHU €
BHUMIPIOBAHHSI TBEPIOCTI IPYHTY MEepooMipoM BEPTUKAILHOIO THUILY 3
ABTOMATHUYHOIO PEECTPAIIEI0 ITapaMeTpPiB 3a INIMOMHOI KOPEHEeBMICHOTO
mapy. ToBiuHa miAOpHOIL IIIONIIBY J0CATae Maike 5 CM 1 YITKO BHUILIIA-
€ThCSA B IIPOQLIL YOPHOIEMY
IIpY J0T0 BEPTUKAJILHOMY 30H-
nyBauul (puc. 7.2). Ii mpucyr-
HICTH Maliske y BCIX OPHHX
rpyuTax, 6€3yMOBHO, JlarHoC-
Tye mpomec isuuHOl merpa-
mamii. Jlyia samobiraHes yTBoO-
PEHHIO INJOPHOI  IIJOIIBK
3IIMCHIOITE ITHUQEepeHIioBa- |
HU 00pOOITOK IPYHTY 3 Uep- |
T'YBAHHSM PI3HUX TEXHOJIOTIH, 59 I

|

s
o
i

Teepaiets, Bre/eu?
-
L
i

3HapAOb O0OpPOOITKY, 3MIHOIO
wioro ryimbmun. [lokasoBo, 110 0 R
Oe3mostuieBl crrocobn OCHOB- 1) 15 20 25 30 35 40 45 50
HOTO 00po0GiTKy (ILIOCKOpi3- [anbuma rpyury, eu

HUH, 4YN3eJpHUN) IIIOPHOI Puc. 7.2. PisHoBamua TBEPIAiCTh YOPHO3EMY
Hi,HOH_IBI/I He yTBOPIOOTE. THIIOBOT'O BAKKOCYTJIMHKOBOIO (JIMIIEHB)
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Ipynmosa Kipka € pe3yabTaToM PyHHYBAHHS CTPYKTYPH 1 HAKOII-
YeHHs MMUJIYBATHUX YACTOUOK, AKI IPU HAPOCTAHHI TeMIIepaTyp HaBeCHI
CTBOPIOIOTH HA ITOBEPXHI CYIIUIBHUN VIMIJILHEHUH IIap B 2 — 3 M, AKUH
TOTIPITy€e TIOBITPAHUN PEKUM, CIPUUYNHIOE KHUCHEBE TOJIONYBAHHS, Pi3-
HOMAHITHI XBOpPOOH, IHePELIKOIKAE 0SBl CXOMIB (OCO6JII/IBO ,Hpi6HOHa-
ciHHUX KyJabTyp). Tak, y ITomiccl RlpRa IIepelIKOKAE TIOSIB1 IPYKHUX 1
CBOEYACHUX CXOJMIB JIbOHY, & B YCIX 30HAX 3PIIKY€E TOCIBU, SHUMKYE BPO-
skal, a To ¥ IJIKOM IX 3HHUIIYE. Y apHIHUX yMOBAX CTeHy OCOJIOHITIO-
BaHHSA IIOCHJIIOE KIPKOYTBOPEHHS, OCKLIBKM HABITH HE3HAYHWUH BMICT
marpio B IBK a6o B monwuBHIi Boxi cripusie AUCIIEPIyBAHHIO TIOBEPXHe-
BOTO IIAPY rpyHTlB Kipka yTBOpIOETHCA 3a IIEBHOTO CITIBBIIHOIIEHHS
Iy BATHX 1 TJIMHHUCTUX YACTOYOK, HPU MJii 3JTUBOBUX aTMocd)epHI/Ix
OTAIB 1 TOMAJIBINIOMY MiCUXaHHI IpyHTY. [loraHo ocTpyKTypeHi Jerki
IPYHTH € TaKOK [IysKe ITOJATJIMBUMH 10 yTBOpeHHs Kipkw. Ommakx 1 B
IPYHTAX CEePeIHbOro0 1 BAKKOro rpaHyJIoMeTpuvyHoro ckiaanxy Jlicocremy i
Cremny Kipka HEPIIKO YTBOPIOETHLCA Y IMAPOBUX 1 3aWHATUX IIPOCAITHUMU
KyJbTYpaMu JIAHAX, 4 IIJ] KyJbTYPaMH CYILJIBHOI CiBOM BHACIIIOK IX
IIOMIPHOTO IIPOTPIBAHHS BOHA TpaImiseTbes pimmre. Kipra yckmammioe
CLIIBCHKOTOCIIONAPChKEe BUKOPUCTAHHS O1IBIITOCTI 0E3CTPYKTYPHUX IPYH-
TiB. ToMy Oymb-AKl 3ax0/1M, CIIPSIMOBAaHI Ha 30aravyeHHs IPYHTIB OpraHid-
HUMU 1 KaJbIIIEBMICHUMHU PEYOBMHAMHU, IO CIIPHUSIOTH IX OCTPYKTYPIO-
BAHHIO, OJHOYACHO 3MEHIIYIOTH IMOBIPHICTH ITOABH Kipku. Kpim 1mx
MPOoQLIAKTHYHNX 3aX0/I1B, IJIA O0POTHOM 3 KIPKOK MOYKHA BUKOPKCTOBY-
BATH PIZHOMAHITHI CIIOCOOH JOCXOZ0BOTO UM ITICJISICXOI0BOT0 DOPOHYBAH-
HA TOJIB Ta iX MyJabuyBaHHs. DITOPEIITKU HA JaHAX CHPUSIIOTH 3HAY-
HOMY IIOJIIIIIIEHHI0 BOJHO-TEILJIOBOI0 PEKHUMY 1 Maliske IOBHICTIO yCyBa-
IOTH YTBOPEHHS KIPKH.

Ocidannsa 1 cno83aHHA IPYHMO-NIOIPYHMS BiLOyBAIOTHCS BHACIIIOK
o0’eMHMX TpaHCcOpPMAIIiil, OB’ SI3aHUX 3 OCLHAHHAM a00 3pYIIeHHAM IX
Macu B JiaHamadTax, skl HaJeKaTh 0 Te0eKOJIONIYHUX aHOMAaJIIM IpH-
poaHO-aHTponoreHHoro rereancy. OciqanHs HaMJacTile BUIBJISIETHCS B
kapcroBomy peabedi (Kpmmcebri ropu, 3aximue Ilosmices 1 Jlicocrem) 3
OIM3bKUM 3aJIATAHHSIM TPIIMIUHYBATHX KapOOHATHUX, cynbd)aTHI/Ix mra-
pyBaTHX nopm, STKL IPU3BOJATE 10 YTBOPEHHS Ha HOBerHl p13HI/IX 3a
po3MipoM 1 IIMOMHOKIO OCiTaHb, IO PI3KO IOTIPIIYIOTH TiAPOJIOTTUHUIN
PERUM TAMTEITHIX IPYHTIB.

CooBsanus CHOCTepiI‘aeTLCH HacaMmIepes TaMm, 1€ € 3MUT1, HAMMUTI,
MoqapHCTl 3acoJieHi, COJ'IOH]_[IOBaTl Ta 1HIIT CXUJIOBI IPYHTH, mijcTese i
JaBHIMU TJIMHAMHU, 110 ITOBEPXHI AKUX Hepe3BonomeH1 1 medopmoBaHi
IPYHTH CII0B3aI0Th BHU3 3 O1IbII BUCOKHUX Toromo3utriii. Hepartionassaa
rOCITOIapChKa TISJIBHICTD 301JIbIIYE KIJIBKICTD 1 TIJIONLY AKTUBHUX 3pPY-
IIeHb Ha MiBJIeHHOMY Makpocxuial Kpumcbkux rip, y miBHivHOMY [Ipw-
vyopHOMOp'i, B pationax Kwesa, Kamesa, ma wmemmupiuusax IIpyr —
Ceper 1 IIpyr — [uicrep, y Kapmarax Ta iHIIMX aHAJOTIYHHX JIaHI-
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madgrax. Haitblnpmmmu 3a macmrabamu (mo 12 kM) e spymenusa B Ome-
CBKIi obJstacti Bix c. YopHOMopKa 0 mucy Benukuit @oHTaH, a TAKOK B
OpnecbkoMy mopTy. AKTHBHI 3pYIIEHHS ¥ OCIHAHHSA 3aBHAIOTH 3HAYHOI
IITKOTM 3eMJIEPOOCTBY, OCOOJIMBO YCKJIAMHIOIOUN MEXaHI30BAHI IOJIBbOB1
poboTH.

Brutue Texniku Ha ¢disuuni napamerpu rpyHTis. fpyHT006po6Ha
TexXHIKa, KpiM yH_LlJIbHeHHH YMHUTE Ha IPYHT HaI/Ip13HOMaH1TH1]_H1
BIJIMBY, IPU3BOIASAYHN JI0 3MIHU 1X CTPYKTYPH, IIJIBHOCTI, 1HITUX (PI3HUKO-
MexXaHIYHUX BiactuBocteil. I[poMy cropuse mepeBepTaHHS, KPUIIIHHSI,
PO3IIyIIyBAHHS, BUPIBHIOBAHHS IOBEPXHI I'PYHTY, CTBOPEHHS CIIeIliallhb-
HOI'0 MIKPOpeIbedy.

Ilepesepmannsa 3ab0e3mneyye TepeMITeHHS BHU3 3HECTPYKTYPEHOTO
3HAPSAIISIMH BEPXHBOTO APy, J€ 13 YacoM BITHOBJIIOETHCS CTPYRTYpPa
IPYHTY, a BOJHOYAC 1 MOro pomouicTb. BuHeceHHA 3 IIMOMHU IIapy 3
IIOHOBJIEHOIO POIIOYICTIO HA II0BEPXHIO CTBOPIOE YMOBH JJIsI OLJIBII ITOBHOI
peasisaririi 'pyHTOBO-eKOJIOTIUHOTO ToTeHIary. [lepeBeprantsa omucye
Teopid nosmieBoi opauku (B.P. Binbamc), sky HeoqHOPA30BO KPUTHUKY-
BaJIM 1 HaMarajJucsa 3aMIHUTH Ha Oe3MOJIMIIeBl CIIOCO0M, ajie BOHA BCe-
TaKM 1 CHOTOIHI 34CTOCOBYETHCS HA BEJIMKHX ILJIOIIAX, X0Ua BiKe 1 He €
nominyouo0. OCHOBHUMH HEIOJIKAMU TVIMOOKOTO ITOJIMIIEBOI0 00pOOIT-
Ky € TOTIpITeHHs (PI3UYHUX BJIACTABOCTEH: 3HECTPYKTYPEHHS, YTBOPEH-
HA HIJTOPHOI IIIOIIBY, 1HIIIIOBAHHS €poa3ii, BUTPATHU BOJIOTH, OCOOJIMBO B
IIOCYIILJIKBI IIeP1OIH.

Kpuwinna 1 posnywysaHHs TpU3HAYEHE HacaMIleped IJIsl IIOJIIII-
IIeHHA CTPYKTYPHOTO CTAHY 1 TIOBITPSTHOTO peskumMy rpyHTIB. ClIbChbKO-
TOCIIONAPCHE] 3HAPAUIS IIOJIMIEBOr0 THILY OLIBIIO, Oe3mo/mieBoro —
MEHIIIO Mipoo POSIIYIIyIOTh VITUIbHEHWN TIPYHT, SHUILYIOTE IPYHTOBY
RlpKy, nmopHy Hl,I[OLLIBy, TOAPIOHIOITE OPHMJITH, MOJIMIIYIOTH BOIOIIPO-
HUKHICTD 1 aepartio.

BupisHniosarnta nosepxri IpyHTY CIIpUAE 3MEHIIEHHIO BUIIAPOBYBaH-
HA BoJoru (0COOJIMBO B apUIHMX JIAHIMIAPTAX), A€ 3MOrY SKICHIIIEe
TIATOTYBATH HOT0 BEPXHIH IIap JJIsT PIBHOMIPHOTO TIOCIBY HACIHHS.

Cneuianvruil Mi}cpopeﬂbegﬁ CTBOPIOIOTE HA IIEPE3BOJIOKEHNX IPYHTAX
3 medinpTom nOBITPs B OpHOMY Inapi. ITpn opaniti Ty morineHo dopmy-
BATH rpe6eH1 SIK1 IIIBUJIIE BUBLIBHSIIOTHCS BlIL 3aMBol BOJIOTH 1 Kpalie
mporpiBawoThes. Byap0u kapToILTi, BUCAIKeH] B TpebeHi, paHilie 1aiTh
CXOoOu 1 MABHUIILYIOTH yposkaii. HaBmaku, y mocyIinBuX ymMoBax, IOCIB
HA IHO 0OPO3eH CIIpHAE KPAIOMY 3BOJIOMKEHHI0 HAaCIHHA. MexauHidHmit
00pOoOITOK [1ae 3MOTYy CTBOPHUTH, OKPIM T'peOeHiB, Ipsl, O0po3eH, IIJINH
JUIS AKyMYJISITI BOJIOTH, TAKOMK JIYHKH, BaJIU, 3aTHI PEryJI0BaTH BO/I-
HO-(13uyHI1 1 PI3UKO-MeXaHIYHI BJIACTUBOCTI IPYHTIB.

Exonoriaaa poJss QisuyHNX, y TOMY YHCIl (PI3MKO-MEXaHIYHHUX,
BJIACTUBOCTEM IPYHTY BU3HAYAETHCS IX BILIMBOM HA PEYKUM BOJIOTH, IIO-
BiTp4A, Terwia 1 Tpoduoctl. OOQHUM 13 y3araJIbHIOIYNX ITOKA3HUKIB III0I0
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IIBOTO € IIJIBHICTE OyI0BH IpyHTY, ONTUMAJIbHI ITOKA3HUKH K01 3MIHIO-
IOTBCSI B OCHOBHOMY 3aJIEMKHO BIJI IPAHYJIOMETPHUYHOIO CKJIAIY 1 moTped
KyJIBTYDP. Y I'IMHUCTHAX 1 BaKKOCYTJIMHKOBUX I'PYHTAX OINTUMAJIBHOI €
minbHicTs 1,00 — 1,30 r/em3; merkocyrnuaroBux — 1,10 — 1,40; cymimra-
Bux — 1,20 — 1,45; mimasnx — 1,25 — 1,50 r/em3. 3amaxeni pisHi BigIo-
BIAIOTH OLIBIN BHOATJIMBUM KYJBTYpPaM — KYKYpyI3l, OypsaAKy, IiIBU-
IIeH] — MEeHIII BUOATJIMBUM: IIIIEHUITl, SYMEHI0, 1HIITUM 3€PHOBUM KOJIO-
COBHM. 3MiHA IMIJIBHOCTI IPYHTY 3a MesKAMM 3a3HAYEHOrO Jialla3oHy
(YUrIbHEeHHS, PO3ILYIIeHHs) IIOrIPIIye BOIHUM, IIOBITPSAHUMN, TEILJIOBUM,
HOKUBHUM, OKMCHO-BIIHOBJIIOBAJIbHUMN, OlOXIMIUHHMA PEMKHUMMU, CIPUYH-
HIOIOUM 3HIKEHHsS Bposkawo. llepeyniiibHEeHHS 3MEHINye BOJIOTIPOHUK-
HICTH IPYHTIB TA 3HHIKYE OCTYIIHICTH BOMY POCJIMHAM, IIOTIPIIye KO-
PEHEIPOHUKHICTD, IIIABHUILYE OMIIp OOpPOOITKY Ta BUTPATH HA HBOIO.
ViussHeHHST 'PYHTIB HA CXWJIAX IIOCHUJIIOE TIOBEPXHEBUM CTIK, CIIPUSE
dopmyBaHHI BOJHO-€pO3ifHOr0 JaHAmadTy Ta gedopMye MITparfiiHi
TOTOKH.

PosmymiryBaras mocuiroe MiHepaJsIi3alliio OpraHiYHUX PEeYOBUH, BU-
HapoBYBaHHS, a OT/Ke, 30LJIbIIIye BTPATH BOJIOTH, 3HUMKYE KoedilIlleHT
HPOIYKTHBHOCTI KOPEHIB (CIIIBBLIHOIIEHHS HaI3eMHOI 1 MiI3eMHOI Ma-
cr). SHUKEHHS BPOKAI0, 3AJIEIKHO BiJl CTYIIEHS BIIXUJIEHHS TTOKA3HUKIB
BIJl OITHMAJILHOIO Jlammas3oHy, Moske mepesurryBatu 10— 50 %. He
MEHIII BAKJIMBOIO € €KOJIOIYHA POJIb (PI3UKO-MEeXaHIYHUX BJIACTHBOCTEI,
SIK1 3yMOBJIIOIOTH HacaMImepes CTIAKICTh IPYHTIB HPOTH PYHHYBAHHS B
YMOBAX HABAHTAMKEHb TA MEXAHIUHHN Omip 00POOITKY 1 POCTY KOPEHIB.
Ha crorogni mobOpe IOCTIOAMKEHO YMOBH, 34 SKHX IPDYHT BHUSIBJISIETHCS
CTIMKMM, KOJI He BiI0YyBAOTHCA HUIIIBHI JJIsT HHOTO HEOOOPOTHI PYyHHY-
BaHHA (PO3aBIOBAHHSI, POIMUIEHHS TOIIO). ['0JTOBHUM TIPaBHUJIOM TIPHU
IIbOMY € IPOBEIEHHS 0yIb-IKOr0 00POOITKY y cTaHl (PI3MUHOI CTHUTJIOCTI,
3a SKOl IPYHT HaMKpallle KPUIIUTHCI 3 HANMEHIINMH BATPATAMM 1 YH-
HUATH HAUMEHIIINH oIIip pocTy kopeHis. IIpore 3a BoJorocTi HaKpaIoro
KPUIMIHHES IPYHT YIIJIbHIOETHCA HAMOLIbINE, IO CIIOHYKA€e ITYKATH BU-
XiJT 13 IIBOTO CYIIEPeUJIUBOTO CTAHOBUINA (MIHIMI3yBAaTH MeXaHIUYHUHN
BILTMB HA IPYHT, KLJIBKICTH ITPOXOJIB MANTUHHO-TPAKTOPHUX aArperarTis,
0COOJIMBO BAKKHMX HABECHI1, KOJM BOJIOTICTL OJIM3BKA JI0 BOJIOI'OCTI HAM-
KpAaIloro KPUIIIHHEI).

Hosminmenusa ¢gisuIHUX BJIACTUBOCTEM IPYHTIB 3IIMCHIOIOTH ar-
POTEXHIYHUMY, XIMIYHMMH 1 O10JIOTTUHHUME CIIOCOOAMI.

Aepomexniunumu € pisHi crrocodr 00poOITKY I'PYHTIB, 34 JOIOMOIO0
SKUX MOKHA AKICHO MIJTOTYBATH IOCIBHUU mIiap, 3pyHHYBaTH IIAOPHY
TIJIOIIBY, OpMyIn, 3MUCHUTH 0e3JTiY 1HIITUX arPOHOMIYHO KOPUCHUX OIIe-
pamiii. Bogmouac TpuBasinit MexaHIYHWE BIIMB Ha IPYHT IIOTIPIIYE
CTPYKTYPHICTB, PO3IIOPOIIyE MOro, IIEpeyIliIbHIOE OpHI Imapu. I3 1mei
OPUYMHA 3JI0BKUBATH MEeXaHIYHUM 00po0iTKOM He moxkHa. JlocmmxeH-
Hs goBesun, mo B Jlicocrerry Vkpainu ryinbOOKWM IIYsKHHME 00pOOITOK
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YOPHO3EMIB TUIIOBHUX, IO CYIIPOBOIUTELCA HAMOIIBII IHTEHCUBHUM BILIH-
BOM Ha HBOT'0, BAPTO IIPOBAIUTH He OLIIBIN HIsK Y JBOX MOJISAX 3BUYAMHOI
10-11i71hHOI CIBO3MIHHU — Y TIOJIAX KYJBTYD, JIe BHOCUTHCSA THIH. ¥ 1HIITHUX
30HAX JIOITILHO OOMEKUTHCS TIJIOCKOPI3HUM a00 B3araJii IOBepXHEBUMU
crrocobamu 00podiTKy. B VEpaiHi € Bcl ImepeayMoBH IS IIIMPOKOTO BIIPO-
BAPKEeHHS MIHIMAJIbHUX CIIOCO0IB, SK1 CIIPUSAIOTEH He JIHIIe 30eperkeHHIo,
a ¥ IOJIIIIeHHIO (PISUYHMX 1 PISUKO-MEeXAHIYHUX BJIACTHBOCTEH I'PYHTIB

(Tabu. 7.3).

Tabnuys 7.3. OpieHTOBHI IJIOLIi 3eMesb YKpPAiHu Jid MiHIMaJIbHOTO O0POOITKY,

MJIH T'a
O06pobiTor
Tpysr Kynerypa OBEDXIHE- j
Bnpﬁ HYJIbOBHUH
JlepHOBO-ITi T30 TUCTHI OszuMa IeHnIrsa 1,0 —_
JlepHoBUiA 1 TyuHMiA Osume sKUTO 1,0 —
ITepecipamaa osmmoi mmeHmIT. o 0.4
SIpUMU (STUMIHB, KyKypyI3a) ’
Hoprozem Tunopuii | O3uMa mIreHnId 2,5 1,0
Ta OII30JIeHH Apuit auminn 2,25 0,75
Temmuo-cipmit Kyxypynsa 0,7 0,3
IlepeciBaHHS 03UMUHEN APUMU — 1,0
Cipwmit L Osume KUTO 0,2 0,2
Ta CBITJIO-Cipuit
YopHo3eM 3BHYAKHMIL Osuma mmrenwnIs 1,5 1,0
Ta MIBIeHHUA Aumins 2,0 1,0
Vevoeo 11,5 5,65

XimMiunumu criocobaMul € BarTHyBaHHSI, FlHCyBaHHH Ta IITYyYHE OCTPYK-
TYpPIOBAHHS I'PYHTIB. BamHyBaHHsS KHCIMX 1 TIICYBAHHS COJIOHIIOBATUX
IPYHTIB O3UTHUBHO BILIMBAaE HA (PisuvHi 1 PisUKO-MeXaHIYHI BJIACTHUBOC-
T1 (TBepHiCcTh, OImp 00pOoOITKY, JuOKicTh Ta 1H.). Ile Tax 3BaHi 3axonu
XIMIYHOI MeJIlopairii, MeToI0 IKUX € 3MIHA CKJIAIY ITOTJIMHEHUX KaTIOHIB
(BOOHIO B KHCJIHX JEePHOBO-III30JMCTUX Ta OIIA30JIEHUX 1 HATPIO B CO-
JIOHITIOBATHX IPYHTAX Ha KaJIbII — BIOIOBIIHO BAIIHYBAHHS 1 TIICY-
BauHd). [losuTuBHA I IIMX 3aXO0MB HOCHJIIOETHCA P BHECEHHI XiMid-
HUX MEJIIOPAHTIB PA30M 3 THOEM.

Bionoeiuni 3axoau € HaMO1IBIN yHIBEPCATbHUME U J00pe BIOMUMU 3
JIaBHIX YaclB, €eKOJIOTIYHO OPleHTOBAHUMU, e(DeKTUBHUMY Maliike Ha BCIX
rpyuarax. Ile mepemyciM BHeCeHHS T'HOIO Ta 1HINIWX OPTaHIYHUX JOOPUB
(plSHOMaHlTHI/IX KOMIIOCTIB, Topdpy, carmporresiio Toro). OcTpyKTyproBa-
JIbHHUN edeKT 1 BIAIIOBIAHO IIOJIITIIeHHS d)laanHx BJIACTHBOCTEM MOJK-
JIMBI JIAIIE 34 TJIMOOKOrO IX 3a0PIOBAHHSA IIiJ ILIY:KHUN 00poOITOK Boce-
HH, 4 B pa3l HerJIMOOKOr0 BHECEHHS BHACINOK IIBHAKOI MiHepaJsisairii
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iX JIOBroCTpOKOBa (MesiopyBasibHa) mid 3umkae. CiBo3MiHA 1 BUKOPWC-
TaHHS (PITOMEJIOPATUBHUX MOMKJIMBOCTEN BUPOIIYBAHOI KYJIBTYPHU Ta-
KOK BILTUBAIOTH Ha (PI3UYHI, ¥ TOMY YHCJI (P13UKO-MEeXaHIdH1, BJIaCTUBO-
cti. OcobsiBO HPUBAOIUBUMHU TYT € KyJIbTYPHU CYIILJIBHOTO IIOCIBY 3 TJIH-
00KO0I0 KOPEHEBOIO CUCTEMOIO, CHIEePATH, POCTUHHI PEIITKH.

KonmponbHi 3anumaHHs i 3ae0aHHs

1. laiire BusHaueHHs (PI3UUHUX 1 PI3UKO-MEXaHIYHUX BJIACTHBOCTI IPYH-

Ty. 2. flka UIIBHICTD CKJIANEHHS YOPHO3EMY THIIOBOIO BAKKOCYIJIMHKOBOTO

. micys 00pobITKY, Ha 4Jac 30MpaHHsA BposKan (PIBHOBAYKHA) € ONTUMAJIHLHOKI?

3. Poaspaxyiite 3arajpHy IIIapyBaTICTh IPYHTy IpH IOurToMiii maci 2,60 i

mimsaocri 1,20 r/em3. 4. 1Mo Taxe ¢isuuma, GiosorivHa CTUIJICTH IPYHTY i

cruryicts 3atiHeHHa? 5. HaspiTe 3axomm mosmimmreHHs QisudHUX 1 Qi3UKO-
MEeXaHIYHUX BJIACTUBOCTEH IPYHTY.



Pospgin 8
'PYHTOBO-EKONOTIYHI PEXXUMU

I pYHTOBO-EKOJIOTTYHA pesKUMHICTE ((paHIL. regime Bin jar. regimum —
cucTeMa TIPABMJI, 3aXO/IB; TOYHO YCTAHOBJIEHUI POIMOPSIOK) € CIEeITH-
iuroro, 6iochepHOO CyTTIO IpyHTOreHe3y. BoHa e pesyibTaToM 1000801,
Ce30HHOI, piuHOI, 6araToOplyHOI JUHAMIKK CKJIAJY TA CTAHY BCIX KOMIIO-
HEHTIB IPpYyHTy. Bumlnasioors 0loeHepreTHYHHM (CBITJIO, TEILTO), BOIHO-
MHOBITPSHUM, MOKUBHUHN (TPOPHICTH), OKMCHO-BITHOBJIIOBAJIBHAHN, 610J10-
TIYHUM, KUCJIOTHO-JIYKHUM, COTbOBUH Ta JESKI 1HIIT PEesKUMU.

8.1. bioeHepreTUYHUN pexum

KocmoeHneprernuyna miATpMMKA I'PyHTOTeHe3dy 3abe3levuyeTbes
npoMeHucTon eHepriero COHIE — TOJOBHUM [3KepPesIoOM eHepril Ha 3eM-
. Yci mporiecu B IPYHTI, IIOYNHAIOYH 3 IMEPBUHHHUX CTATIN 3aCeIeHHS
MIKPOOPraHI3MaMHy I'e0JIOTIYHHUX IIOP1] 1 HOJAJIBIIOro IX BUBITPIOBAHHSI,
CTAITh MOKJIMBUMU JIHIE 3aBOAKH eHepril CoHIls, gKa YITKO PO3IijIs-
€ThCSA Ha TPHU BUIH pajiarii:

> IpAMUM TIOTIK apaJsieabuux mpomeHie Big CoHig dopmye npamy
COHAUHY paodiauiio;

> ocsrabJieHni pO3CiIOBaHHHM IOTIK pajialiii, o magae Ha IPYHT I
PISHUMU KyTAMU, JTA€ PO3CLAHY COHAUHY pa()zamio

> ocabieHni IpoLecaMy HOIIMHAHHS MOTIK pajlarii, Ska TaKok
majgae Ha IPYHT 3 PisHUX OOKIB, € TAK 3BAHUM NPOMUONDOMIHEHHAM

ammocghepu.
IIpama 1 poaciana pamgiamis QOPMYIOTHCA KOPOTKHUMH, a IIPOTHOIIPO-
MIHEHHSA — JOBI'HMH CBITJIOBUMHU XBWJIAMH. Pamlaifid, 3aJIeHO Bl

CIIEKTPA CBITJIOBUX XBHJIb, MAa€ IHEOPaAuepaory, suoumy u yabmpagio-
Jiemosy obsacti. KIIBKICHI OIHKY COHSYHOIO ONPOMIHEHHS IPYHTY 34-
JIesKaTh BIJ CE30HY POKy, 100H, pebedy i roJ0BHE — TreorpagiaHoro
IHOJIOAKeHHs MICIEBOCTi. BeraHoBIIeHO, IO B cepesHBOMy Ha KOMHUH
KBaJPaTHUN CAHTUMETP TOPH30HTAJILHOI ITOBEPXHI IPYHTY 34 XBHJIMHY
npunamae 0,5 Kaj COHSIYHOrO OIMpoMiHeHHs (6e3 ypaxXyBaHHS 4aCTKOBO-
ro HOTJIMHAHHSA pajiaiii xmapamu). Haibineire B VKpaiHi cymapHe co-
HsSYHE OIIPOMIHEHHS CIIOCTEPIraeThCs BJIITKY HA HIBIEHHUX CXUJIAX Y
Kpumy — mo 52 kran/cm2, a Beworo 3a pik — 121 kran/cm2. Ile mae mo-
CUTH 3HAYHY KUIBKICTH TeILJIa, HABITH SKIIO BPaxyBaTH, IO YACTHHA
HMOro BUIIPOMIHIOETHCS.

CBiT/IOBUII pEesKHUM I'PYHTY XapaKTePU3YEThCSA CYKYIIHICTIO IIPOILe-
CiB HAJXOKEHHS 1 BIIOWTTS IpyHTAMHU CBITJIa (IIPOMEHWCTOl eHeprii
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Comnrs). [Ipomenncra eHepris CoHII € Maliske €IUHUM J3KePEJIOM TeIl-
Ja, gKe 3O1McHIoe Oe3Ilocepe Hli BILIMB Ha 010J0rivHi, OloxXiMiumi, ¢i-
3UKO-XIMIYHI, 610Teoi3WUHI IIPOIECH B I'PYHTI, 30KpeMa Ha IpoIlecH Hi-
TpI/IdpiRaui'l' AKTHUBHICTL 0araTboX MIKPOOPTaHI3MIB, TPAaHCHOPMAILIIO
OpraHIvYHHX (IIepemycimMm I‘yMyCOBI/IX) PEYOBUH, CTPYKTYPOYTBOPEHHS, Pe-
SKMIM BOJIM TOIIO. BUBUYATH CBITJIOBHMI PEKHM II0YAJIM IIOPIBHAHO HeIaB-
Ho. He BurIIOUeHO, 110 caMe c8IMmJI08ULL pexcuM 3yMOBIIIOE T epeHIi-
aI[il0 OPHOIO IIAPy 34 POMIOUICTIO, MAKCHMAJIBLHOK Y BEPXHIN YaCTHHI
rpyuToBoro mpodisio. I.B. PeByT 31 criBaBTOpamMu JOBEJIH, IO COHSAYHE
CBITJIO CIIpHsie O1LJIbIN 1HTEHCUBHOMY HAKOIIMYEHHI0 aMOHIMHOIO a30Ty B
IPYHTI TIOPIBHAHO 13 3aTeMHeHuM IpyHTOM. [107IBOB1 JOCITIAM TTOKA3aJIH,
1o audpepeHInaliss BepXHboro Mapy 3a 010JI0TTYHOK aKTHBHICTIO 1 BPO-
SKAEM B1OOYBaeThCs ML HI€0 IPSIMOIO COHSIYHOIO OIIPOMIHEeHHS. Bumi-
nenust COq rpyrTOM 1 HITPUQIKAITIS 1ICTOTHO aKTUBI3YIOTHCS IIiJ IIPO30-
POIO ILTIBKOIO HOpiBHHHO 3 yopHO©. YnceapHICTE MIKPOQIOPH B IIPHIIO-
BerHeBm YACTUHI I'yMyCOBOI'0 TOPU30HTY IIPHU MO0 yJILTpa(bloneTOBOMy
ompominenHl aBHO 3pocrasia. M.I. JlakTionos miero csitiia (dpoToximiy-
HUM BI/ILIBlTaHHHM) IIOSICHIOE Tpchd)opMaLqu TYyMyCOBUX PEIOBUH (za-
0apBJIeH] OPraHIYHI PEUOBHUHU HAa CBITJII OKHCHIOIOTHCS 1 3He0aPBJIIIOIOTE-
cs). [Tpu mmpomy OTOAKTHBHI TPyIIH I'yMyCy, 3IaTHI 1Hr0yBaTH pepMeH-
TATUBHI IIPOIlecH, IHAKTUBYIOThCA. Lle ABHIIIE (dboTomeTHITyBAHHS TYMY-
Cy) IIPU3BOIUTD JI0 3MEHIIIEHHS KIJBKOCTI (PYyHKITIOHAJIBHUX TPYIT Y KO-
noinHOrO rymMycy. Beaxarrs, mo BoHo Biirpae HO3UTUBHY arpOHOMIYHY
POJIb, OCKLIIBKHY MIIBUIILYE 3aTaJbHy 010JIOTIYHY aKTHBHICTD IPYHTY.

Bonue arporexHosioriii Ha CBiT/IOBUl pe:xum rpyHry. MoxHa
BBAYKATH BCTAHOBJIEHUM (pakT IudepeHIriaii BepXHbOro mapy IpyHTIB
(y ToMy umCIl IIJIMHHAUX) 34 BJIACTUBOCTAME 1 POTIOUICTIO II1J] BILIMBOM
npomenucrol edeprii CoHiig. Ypoxxail 3epHa MIEHUIll, BUPOIIEHOI B II0-
cynuHi, B AKy 0yso Bmimero 0 — 5 cM map rpyHTy, IIepPeBHUIILYBaB BiIIIO-
BigHmMit yposkait 13 mapy 20 — 30 cm maitske B 50 pasie (tabi. 8.1). Ce-
MUpIYHA OpaHKa (IlepeBepTAHHS, IIePEMINIYBAHHA) He YCYHYJH PIi3HO-
SIKICHOCTI IIMX OKpeMux mmapis. HasiTe micis 12-piasoro IIepeBepTaHH;
1 mepeMilTyBaHHS IPYHTY T'eTepOreHHICTh OPHOTO Irapy 36epirasacs, i
TITBKM BHECEHHs JOOPHWB 3JaTHE 3MEHIINYBATH TAKy JU(epeHITiaIfiio
(Tabu. 8.2).

Tabnuysa 8.1. Yposkait mmeHuni Ha MiJuHi Ta piri, r/mocyauay
(3a B.A. ®panrieccorom)

Ilap rpyHTY Ilismaa CemupiuHa opaHKa
’ 3aragbHA 3aray;bHa
o Maca 3€pHO Maca 3epHO
0-5 13,2 5,3 11,3 4,7
e 2,7 0,5 85 35
10 - 20 ,1 0,1 9.0 3.6
20— 30 12 01 18 o
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Tabnuuys 8.2. YposkaiiHicts 6iomMacu sameHIo micia 12-piaaoro
0€e3I0/INIEeBOro PO3NyIIyBaHHsA, I€PeBEePTAHHA | MepeMilnlyBaHHA IPYHTY,
r/mocyauny (3a I.II. Makaposum)

Bapiaur Dou IlTap rpyrty, e
0-7 7T-14 14 - 21 0-21

Beamonumese

PO3IyNIyBaHHA H 6 . 12,0 6,8 4,9 7,4
[TepeBeprauusa CYHROOPEHHH 10,5 7,5 7,1 7,4
IlepemimyBauns 9,3 7,7 6,4 7,3
Beanomnuiese

PO3IIyIIyBaHHSA Vo6 . 10,8 7,1 6,0 7,6
IlepeBepTaHHT A00pEHIH 8,1 7,7 7,3 7,2
ITepemimyBaunsa 8,3 7,0 6,3 7,1

Jludepeniniaris mosiCHIOETBCS TUM, II0 Y BEPXHBOMY mrapi IPYHTY 30-
cepemKyeThbCa MepeBaskHa OLIbIICTh KopeHiB (mo 70 — 90% Bif ix s3ara-
JBbHOI KIJTBKOCTI), a TaKoK OakTepii, rpubiB Ta AKTUHOMIIIETIB

(Tab. 8.3).

Tabruys 8.3. Bmict mikpoopraniamis y pisHux rpyHrax, tuc. mr./1 T IpyHTY
(3a I.B. PeByrom)

Buxo- Bwmicr
I . | Hap rpyn-
pyar P | o | Gawrepi | rpmois | AKTHHO

JlepuoBo- Pimwmst 0-10 4967 20,2 1563
130 IUCTHI 10 — 20 2530 30,2 1865
YopHo3eM 3BUYANHUN Pinna 0-5 11850 _ 5400
15 -20 5350 — 5000

0-5 8950 37,0 835

YopHo3eM rynOoKmit Ilinuuaa 5-10 6650 36,5 1015
10-30 835 19,5 126

TemHuo-kamrasoBuit Pinna 0-17 6300 20,0 3100
7-22 4700 15,0 4600

0-5 1500 20,0 780

Ciposem Iinmuaa 5-10 800 12,0 750
20 - 30 560 2,4 360

Exostoro-eneprerruna poJib CBITJIOBOIO YMHHWKA BHUBUYEHA I HEO-
CTaTHBO.

Bruine Ha rpyHTOreHe3 Tema i xosoay. Teruo 1o IpyHTY mocras-
JISTIOTB: TIpoMeHucTa eHepris CoHs (IpsaMa Ta poscifiHa pagiamis, at-
Moc(epHe IIPOTHONPOMIHEHH:); IPU3eMHHN IIap IOBITPS; TEIIO eK30-
TeHHOTO0 PO3KJIaJIaHH: 0IOTeHHHUX, IePeyCiM POCIMHHEX, PELITOK; eH-
JIOTeHHe TeILJIO JITOChePH; TEIIO Pa/[l0aKTUBHUX IIPOLIECIB.

[Teprmte mxepesio e HAHICTOTHININM; IpyTe — Jiedb TOMITHHUM, 1HIIT —
MI3epPHUMH.

[IpomeHnrcre ompoMiHEHHS IIOBEPXHI IPYHTY IIIIIIOPAIKOBYETHCS I0-
00BI 1 piuHif mepiogmuHocT (puc. 8.1). J[000BHIA IIHMKJI PO3IIOYNHAETHCSI
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1] I3 HarpiBaHHAM ITOBEPXHI IPYH-
T I T T T whl I I’ 71y, axe TpuBae 3 MOMEHTY
F 'h cXomy COHIIA 1 10 14 rox, 3mi-
HIOIOUMCH  OXOJIOJPKYBAHHSIM.
V pluHOMYy LUK IPYyHT HAa-
rpiBaerbcsa 3 OepesHs 0 JIHII-
Hs, a IIOTIM TAKO OXOJIOIIKY-
etbesa. IloBepxHeBuit  1mIap
IPYHTY CIIYTY€ JKEePeJIoM Tell-
78 JIs 1HIIOI TOBIIL IPYHTY.
MaxkcumasibHl 1 MIHIMAJIBHI

-

Tesneparypa, “C

11 TeMIIepaTypu HA Pi3HUX IJIH-
| OMHAaX BUABJIAIOTHCA HE OIHO-
: : =fl gacHo, a 13 3aIIi3dHeHHSAM, TUM
0 | OlirpmmM, 4uM OLIBINA TJIH-
a0 249 6 10 14 18 22 26 ouna. Ha rambmui 65— 70 cm

Fogmmn gofm (13 cepumn) V1A IPYHTIB cy000peasbHOro

osicy 000Bl KOJTMBAHHS 3ra-

Puc. 8.1. [1060Ei xosnBaHHA TeMnepaTypu cawThb. YIeHb HaWOlIbIIa Te-

I'PYHTY Ha Pi3HHX ITUOMHAX, CM MIepaTypa  CIIOCTepiraeTbes

Ha IIOBEPXHI IPYHTY, 4 B HIYHI

roavHY — HaBIaku. HafOLIbIm pidKl KOTMBAHHS BiI3HAYAIOTHECS Y BEPX-
HBOMY IIIapi IPYHTY.

3aMep3aHHsa IPYHTY PO3IMOUMHAETHCA 3 HACTAHHAM CTIMKMX BIIT€M-
HUX TEeMOepaTyp 1 IpUOUHAEThCA (200 CIIOBLIBHIOETHC) 32 CTA01IBHOIO
cHiroBoro mmoxkpuBy. Hatiriubmnre mpomep3aHusa piKCyeTbCS B CIUHI — JIT0-
TOMY, ITICJISI YOI IVIMOMHA ITPOMEP3aHHs [IOYMHAE 3MEHIITyBATHUCS Yepes
BIATABAaHHSA IPYHTY 3HU3Y, a ITiCJIS CXOAY CHITY BIATaBAHHS BiJ0yBaE€Th-
cs 1 3HU3Y, 1 3TOPH.

Ha riaubuny mpoMmep3aHHSA BIIMBAE JIiC, A€ CHITOBUH IIOKPHUB 3aBKIU
€ TubImuM, HIK y moJal. Tomy samepaaHus IpyHTy I JricoM abo He Oy-
Bae 30BCIM, a00 € MEHIII TPUBAJIUM 1 HeTJILOOKHM.

HpomepaaHHa IpYHTY Mae sk HO3UTHBHI, TAK 1 HEraTUBHI €KO0JIOTO-
eHepreTnyHl Hacuigku. [lepummy e cupuATIMBUA BIUIMB Ha CTPYKTY-
POYTBOPEHHSI, MIrpPAllis PHIOYNX TBAPUH y HIKHI IIAPH 3 BIANOBIIHAM
IX POSMYIIYBAHHAM 1 IIOJIIIIIEHHSAM BOIOIIPOHUKHOCTI (IIICJIsT po3mep-
3amHsA). HeratuBHMMY HaCIiIKaMU BBAYKAIOTh: 3HUKEHHS BOJOIPOHUK-
HOCT1 1 IOCHJIEHHSI CTOKY IIlJ] Yac IPOMEP3aHHs, 3aTPHUMKY MIKPOOHO-
010XIMIYHMX IPOIIECIB, BUIIMPAHHS CXOIIB POCJIMH, O0CJIA0JIeHHS BHUIIAPO-
BYBaHHSA 3 'PYyHTY (0CO0JIMBO HEOAKAHOTO IPU ITEPE3BOJIOIKEHH]1).

ITpomep3aHHsa IPYHTY 32 BOJIOTOCTI, OJIM3BKOI 10 HAWMEHIIIOl BOJIOTO-
emuocti (HB) 1 Glibmr BHCOKOI, COPUYMHIOE HIATATYBAHHS J0 ITOBEPXHIL
IPYHTY 3HU3Y 3HAYHOI KLJIBKOCTI BOJIOTH (HEPIIKO I0 Meski ITOBHOI BOJIO-
roemHuocTi). Ilpu 1bomMy TIHOII IITapyU 3HEBOJHIOITHCA (BTPATH MOKYTH
nmocaratu 100 MM BoJIOrH).
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Temmeparypa IpyHTY Oyske BILIMBA€ HA KHTTEIIAIBHICTL MIKPOOp-
raHI3MIB, K1 BIAIIOBIIHO J0 TEMIIEPATYPH MOILISIOTh HA: Me30(lIbHI —
OIITUMAJIBHO PO3BHBAIOTHCA 3a TemiiepaTypu 20 — 40 °C (OLIBIICTE IPYH-
TOBHX OakTepiii, rpublB, aKTHHOMIIIETIB); HNCUXPOMIIbHI 3 OIITHMYMOM
10 — 20 °C; repmodisibai — 50 — 60 °C.

YucenpHicTh 0aKTEpPlaJIbHOI IPYHTOBOI Mifcpodmopn crae HaNOLIb-
moro 3a Temmeparypu 20 — 30 °C (Ta6JI 8.4), MaRCI/IMlsonqI/I B IIBOMY
IHTepBaIl Ipouecu aMoHipikamii 1 HITpu(IKAIl, MBALKICTE POSKJIA-
JeHHs OPTaHIYHUX JOOPUB, PO3BUTOK 1 po3Mipu OyJIH00UYOK HA KOPEHSIX
006oBux Tommro. Bsarasi, Temmeparypa Iys:ke BILIMBA€ Ha I'PYHTOreHES,
CYIIPOBOKYIOUHN OYKBAJIBHO BCl IIPOIIECH MACO- 1 eHEPTrOOOMIHY B €KOCHC-
TeMl IPYHM — pPocauHa — ammocgepa. I'pamieHT TemmepaTyp CIpHYN-
Hioe Oe3IocepeiHill Iporec MepecyBaHHs BOJOTH B IPYHTIL K y CKpall-
JIEHOMY, Tak 1 B mapomoxibHoMy craHax. lIporec IpyHTOTBOpeHHs 3ra-
CaloTh y IepecylIeHOMy IDYHTI, ajle He MEHINO0 MIPO0 BOHM TajbMy-
IOTBCSI TAKOXK y Pasi SHIKEHHST a00 HafAMIPHOTO IIJBHIIEHHS TeMIepa-
Typ. Jluire onTMMAasbHe MOETHAHHS TEMIIEPATYPH 1 BOJIOTOCTI CITPHSIE
OypXJIMBOMY cIIajiaxy IepeBasKHOI O1JIBIIIOCTI IPYHTOBUX ITPOIIECIB 1 K
Pe3yJIbTaT — 3POCTAHHIO PIBHS POIIOYOCTI.

Tabnuysa 8.4. Bunus TemmepaTypu rpyHTY HA 9YACEJIbHICTh OaKTepiii,
MJIH Ha 1 ra MoCiBiB CLIBCHKOIOCIIONAPCHKUX KYJIBTYD

Tary6airis, 116 5—-12°C 20 °C 30 °C 40 °C
0 8,8 8,5 8,5 8,5
13 73 187 197 148
25 101 128 145 52

[Ile icroTHinTy posb Biirpae TemIreparypa JJisi POCTy 1 PO3BUTKY pOC-
s, CoHsTUHA paialis B3arasl IMIIepaTHBHO BU3HAYAE TIPUIATHICTD IPYH-
TiB J0 BHPOIILyBAHHS II0JILOBOI, OBOYERBOI, CaI0BOI, JIKAPCHKOI, JIICOBOI, TO-
PIXOILTIHOL YK SIKOICH 1HIMOI KyJIBTYpH. KyKypynsy, Hampukiiag, Hadkpa-
Ille BUCIBATH TOMI, KOJIM B I'PYHTI (Ha IVIMOWHI 3aJIAraHHS HACIHHS) CTIMKO
BcraHoBUThCA Temmeparypa 8 — 10 °C (tabu1. 8.5), ocKiIbKH ii HACIHHA B
XOJIOHOMY TPYHTI JTOBTO He IIPOPOCTAE 1 MOKe 3aTMHYTU (BIJl JPOTSIHUKIB,
3arHUBaHHs TOWO). Le MpusBoauTH N0 IepeHeceHH s, Hampukay, y Hoic-
cl ii BUCIBaHHST Ha TPaBeHSb, IO PI3KO CKOPOIye TepPMIHM BereTaii i He /e
3MOT'H OJIEPKaTH BUCOKMM YPOIKAH ITIEl KYJIBTYPH 3 KaUaHAM.

Tabnuys 8.5. MinimanpHa i onTUMAaIbHA TEMIIEPATYPH [JIs1 IPOPOCTAHHSA HACIHHSA

Kymtypa .T(.aMnepaTypa mpopocrauss, °C
MiHIMAaJIbHA MaKCHMaJIbHA

ITmenung, oBec, AYMIHD, JKUTO 1-5 25-31
I'peuxa, Oypsx 3-5 25-31
COHANIHUEK, KaPTOILIIS 5-6 31-37
Kyxypynsa, mpoco 8-10 37—44
BaBosHuk, puc, apaxic 12-14 37— 44
JluHi, oripkn 15-18 3137
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OHTOreHe3 pOCIMH TICHO IIOB'SI3AHMN 31 CKJIAQJHUM KOMILIEKCOM
IPYHTOBUX IIPOIIECIB, 10 3HAYHOIO MIPOI0 3aJIe/KaTh Bl 3HAUYEHDb TeMIIe-
parypu. Tak, po3uuHHICTE OyIb-AKUX MIHEPAJIbHUX PEUYOBHH Ma€E IPAMY
3aJIEKHICTD BlJ TEMIEPATYPH, 4 B’ A3KICTh BOAU — 3BOPOTHY.

ITpu 4 °C B’a3kicTh BOOM O0cATae MAKCUMyMY, Iapajidymodun 11 Hamd-
XOMIZKEeHHS JI0 POCJINH, MOCHUJIeHe 3HUKEHHAM BOIOIPOHUKHOCTI IIPOTO-
IJIa3MU KJIITHH. Bin TeMIIEPATyPHU 3aJIeKATh 1 IIBHUIKICTH rasoo6MiHy
MK IPYHTOBHM 1 aTMocd)epHnM HOBlTpHM a TaKOM H_[BI/I,HRICTL HanO-
XOJIKEHHST BOJH JI0 KOPEHIB POCJIMH 1 BeJIMYMHA TPaHCIIpaIii. ¥ 03umoil
IIIIIeHUI HAWOLIBII PO3rajiyskeHa KOpeHeBa CHCTEeMAa PO3BUBAETHLCS 34
BIJTHOCHO HH3bKMX TemmepaTyp IpyHTy (12 — 20 °C). Ile came crocyernhes
OyJIb0 KapTOILTi, HANOIIBINA Maca AKUX (POPMYETHCS 34 CEPEIHBOI TeM-
nepatypu 15— 18 °C, Tomi SK y KYyKypy/a3u HAWIHTEHCHBHIIINA PO3BU-
TOK KOpPEHEeBOl 1 HaJ[3eMHOI CHCTEeM CIIOCTEPITAETHCS IIPH OLIBII BUCOKUX
temrieparypax (20 — 28 °C).

Xo0J10/TOCTIHK] POCTUHY ITOUNHAIOTH CBIi PICT 3a TeMIlepaTypu IPyHTY
<5°C (penucka, 1mOyJis), 1HII pocauHu (IIPOCO, COPro, OABOBHUK) —
12 — 14 °C (tabs. 8.6). Poacama rairyctu, ToMaTiB, OTIpKIB, BUPOIEHA 3a
HU3BKUX TeMmireparyp (edexT 3arapTOBYBAHHS) BHABJISAETHCA OLJIBII
CTIMKOIO IIPOTH IX SHUKEHHS, XBOPOO 1 IIOCYXH ITICJIa il BUCAIKYBaHHSA 3
TEeILIUIIl B II0JIe.

Tabnuys 8.6. OnTuMalnbHi TEMIIEPATYPH IPYHTY IS KYJBTYPHUX POCIUH, °C
(3a I''T. CenssamuoBMM)

Twumosi pociiuan TTouaTox Kiners mo- Cy M?{ic)? peA-

TeMITepaTypPHUX 30H pocty 3piBaHHA TeMIepaTyp
Haiickopocrursimnri oBoui Huxye Big 5 8 500
Pauni kopenemoaun 5 10 1000
Kaproms 8 10 1200
Auminn 5 10 1400
[Timenuisa apa 5 10-12 1600
CoHAITHUK 8-10 10 1800
IIpoco 10 10-12 1800
Kyxypynsa pauus 10-12 12 1900

BasoBHuk:

aMepUKaHCbKUHN 13-14 12 3000
eTUNEeTChKUH 13-15 12-13 4000

3araJiom, BIUIMB TeMIIEPATYPH IPYHTY HA IIPOIECH IPYHTOTBOPEHHSI,
POJIIOYICTD 1 KUTTEMIAIBHICTD KyJIbTYPHUX Ta 1HIIKX POCTIHH € IysKe Oa-
raTOTPaHHUM.

Tennori BIaCTHUBOCTI I'PYHTY BKJIIOYAIOTH TEIJIOEMHICTH, TEILIO-
HPOBIIHICTh, TEIJIOBUIIPOMIHIOBAJIBHY 3JATHICTb, aib0eno (TeIIoro-
TIMHAJIBHY 3JaTHICTD).

TennoemHicms BU3HAYAIOTH 3a KLIBKICTIO TeIlia, SIKy HOTPIOHO 3a-
TpaTUTH, 00 HATpiTh YK oxoaoguTh 1 T (cm3) rpyrry Ha 1 °C, BuMipio-
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oun ii B Kaa/r (MacoBa TeIJIOEMHICTB) 1 B Kai/cm® (00’eMHA TeIIoeM-
HicTh). Ha BimMmiHy Big 0araThbox OpraHIvYHUX T4 HEOPTAHIYHHUX PEUOBUH
31 CTAHJAPTHOI TEILJIOEMHICTIO IJIs IPYHTY il BesnduHa He OyBae crabi-
JbHO010. MiHepaJIOriYHuii 1 TpaHyJIOMEeTPUUYHHNN CKJIAa, BOJIOTICTD 1 IyMy-
COBAHICTD y I'PYHTI, HABITH LIUIHHICTL YEJIAOAHHS YaCTOK 1 OCTPYKType-
HICTh BILIMBAIOTH HA IIell IIapamerp, AKHH JIKIIe IJId CYXOro MiHepaJib-
HOTO IPYHTY BRJIQJAETHCA B 3BysKeHui iuTepBas — 0,17 — 1,20 ran/r. 31
30LJIBIIEHHSIM BOJIOTOCTI TEIJIOEMHICTh TAKOMK 3pocrae. Ile came crocy-
€ThCs TPAHYJIOMETPHIYHOTO CKJIay (JIeTK1 IIaH] IPYHTH BBAKAKOTh Tell-
JINMHY, TJIMHUCTI, HABITAKA — XOJIOAHWMHM) 1 XapaKTepy HoBepxHi (yIrmi-
JIbHEHHS IIOMITHO 3HUIKYE TEIJIOEMHICTE).

A.®. UynHOBCHKHI yCTAHOBUB, II0 3POCTAHHS TEILJIOEMHOCTI 13 301-
JIBIITIEHHAM BOJIOT'OCT1 BINIIOBlIae JIiHifIHOMy 3aKOHY. 3HAIOUYH TEILJI0EM-
HICTh OKpeMUX MIHEepaJIbHUX KOMIIOHEHTIB IPYHTY, BOOH I IIOBITPS,
MOKHA PO3paxyBaTH TeIJIOEMHICTh PeaJIbHOr0 IPYHTY 34 PIBHAHHAM
ne Opusa

CV = Zfsicsi +fwcw + faca’

ne Cy — o0’eMHA TEIIOEMHICTD IPYHTY; [y, fus fq — 00 €MHI YaCTKM KOMKHOI
criamosoi rpyury; Cs, C,, C, — BIAIIOBITHO TEIJIOEMHICTh TBEP/IOI Jac-
TuHU, Bonu, noBitps; Cy BuaHaualoTh i3 cmiBBigHomeHHs: Cy =C,,pp
(ryt C,, — MacoBa TEIJIOEMHICTD; Pp, — IILIBHICTD CyXOTO IPYHTY).

Mimimanbry TermoeMmuicTs (0im3bko 0,2) Mae IPYyHTOBE IIOBITPS, Y
MIHEpaJbHOI YaCTHHH TBepmoi d¢asu 1 1HTepBaJ PpPO3UIUPIOETHCS
(0,2 —0,5), a B opraivyHol YaCTUHU TEILJIOEMHICTD IIle BHUIIA.

Tennonposionicms rpyrmy (I0T0 3MATHICTH IIPOBOLUTHU TEILIO0) BHMI-
PIOIOTEL KigbKicTIO Temta (y KaJi), IO IPOXOOWTh 3a 1c uepes 1 cm?2
3aBBUIIKK 1 cM, ToOTO yepe3 1cm3. Yepes Te, 10 mOBITpsS Mae Hai-
MEHIITY TeIJIOIIPOBIIHICTE, ¥ CYXOMY CTaHl J100pe OCTPYKTYPEeHUI IPYHT
Mae HU3bKY TeHJIOHpOBi,ElHiCTB TerTomnpoBITHICTD MiHepaJII:HI/IX TBEp-
X d)a3 maizxke B 100 pasm IIePeBHUIIyE TelIJIOHpOBl,Z[HICTB MOBITPA.
Hpw ymigbHeHH], 3BOJIOMKEHHI, IIIBHIIECHH] TeMIIePaTypH IPyHT Haly-
BA€ 3IATHOCTI IIPOBOIUTH (IIepesaBaTH) TEILJIO PIBHUMHU CIOCOOAMU:

> KOHIYKINS (€ OCHOBHOIO ¥ IPYHTAX — 3I1HCHIOETHCS IIePEeHeCeHHIM
TeIla yepes 0e3IIocepeaHii KOHTAKT IPYHTOBHUX YaCTOUYOK);

> KOHBEKITiS (BIIOYBAETHCS JIUIIIE B PIAKIN 1 ra3oBil hasax rpyHTy);

> MacoOOMIH — MIPHILYCKAE IIePEeMIIIeHHs TeIlIa PAa3oM 3 BOJIOrOI0 1
Iaporo;

> [IepeHeCceHHs IPUXOBAHOI TeIJIOTH (TEILJIOBUIIJIEHHS IIPYU KOH/IeH-
caii);

> BUIIPOMIHIOBAHHS BiJI YACTOYKHU JI0 YACTOYUKH.

TeIrIompoBIIHICT IPYHTY 3aJI€KUATD BiJ OyI0BH #oro mpodisiro, 0cod-
JIMBO, SIKIIO BIH € eJII0BlaJIbHO-1II0BIAJBLHO JudepeHIriioBadum, abo re-
HETHUYHI TOPU30HTU BIIPISHAITHCSI 34 CKJIAIOM, CTPYKTYPOIO, CIIiBBLJ-
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HOIIIEHHAM (a3 1 BOJIOIOCTI, 4 TAKOK 3MIHIOETLCS BIPOLOBK H00M (MaK-
crMaJIbHA BPAaHILl 1 MiHIMaJIbHA 0 14 — 16 roj).

TemmoBUIPOMIHIOBAIBbHA 3TATHICTH 03HAYAE BTPATH TEILIA I'PYHTOM
Uepea:

> BUIIPOMIHIOBAHHS TeILJIa 3 IIOBEPXHI IPYHTY B aTMocdepy;

> KOHTAKT 3 IPYHTOM XOJIOJHOI'O IIOBITPS;

> OXOJIO/?KEHHS IPYHTY IIPH BI/IHapOByBaHHl IPYHTOBOI BOJIOTH;

> BlAavy Teria OlIbII HanlTI/IX mrapis HpOXOJIO,HHH_HI/IM

YTpara Tema Maiike IIPAMOJIIHINHO 3aJIEKUTD BiJ TEILJIOTIPOBIIHOC-
Ti, 4 TAKOK BIJl CTAHY IIOBEPXHI I'PYHTY (BKPHUTI POCIUHHICTIO UM CHITOM
IPYHTH BUIIPOMIHIOIOTH MEHIIIe Teria, Hisk orosewi). [likaBo, o 3abap-
BJICHHS IPYHTY He BIIMBAE Ha BTPATY TeILIa.

TennoBuii pe:XuUM I'PyHTY BU3HAYAETHCSI 0araTOpIYHO, PIYHOIO,
Ce30HHOI 1 JI000BOI0 IHMHAMIKOI TeMIepaTypu B IPYyHTI, TOOTO Ha-
XO[PKEeHHAM, Iepenadeio 1 BTpaTom Temia. KoseH IPYHT 3aJIesKHO Bl
reorpagiyHoOro Ta TOIorpadivHOro MOJIOMKEeHHS, eKCIO3UIIl CXUIIY, €K0JIO-
TIYHOTO CTAaHy ITOBEPXHI, OYI0BY IIPOMIIII0, IHIMNX YHHHUKIB XapaKTepH-
3yeThCsI IEBHUM TEIJIOBHUM PEKHUMOM, OCHOBHUMY MOKA3SHUKAMU STKOTO €
cepeIHs TeMIlepaTypa 3a TeIUIHH I1epioj, 3a HAWUTeIUIIIIUA MIcAIlb, 3a
XOJIOOHUH IIEPIOoJl, 34 HANXOJIOMHIIINN MICAIlb, PIYHA AMILIITYIA KOJIH-
BaHb. Uepes Te, I0 IIOBEPXHEBUM IIap Mae JAyske MIHJIHWBI ITapaMeTpu
TeMIIepaTypH, a Ha IJIMOWHI KOJIMBAaHb Maike HeMmae, IPUMHATO mapa-
METPH TEILJIOBOr0 PeKUMY OIlHIBATH Ha riubuui 20 cM (Tadi. 8.7).

Tabnuysa 8.7. KomuBaHnHsa TeMIiepaTypu 'pPyHTY B OCHOBHHUX I'PYHTaXx
Ha rmbuni 20 cm, °C (3a O.M. llyabrianm)

Temmneparypa )
erHT cepemHs HaWTeIl- cepemHs HaMXO0JIO- Pl‘I,Ha
TEILJIOr0 III0r'0 XO0JIOJHOT'O HIIIOro AMILIITyia
mepiomy MicAIsa nepiogy MicaIsa
Iligzonucrmia 6,0 - 10 15-18,5 -2...0,0 -3...-0,6 17-20
YopHozem 11-15 18 - 22 -5...-1,0 =7...—1 20 - 27
Kamrranosmit 14-16 23 - 26 -2...+0,5 -3,5...—1,5 25— 26
Bypwuii sicoBuit 18 —20 25,5 — 27 +5,5...+7,0 +4...+5 21-22

B.M. limo Buminiaa YOTHPH THIN TEMIIEPATYPHOI'O PEKHMY, SKI
BPaxOBYIOTHb THUIN BUIIPOMIHIOBAHHSA (IIepeBara II03UTHBHOIO TpajieHTa
TeMIIepaTypu), TUII XUTKOI piBHOBAru (TpaJieHT TeMIlepaTypu BIICYTHIN
abo Mae myske MaJie 3HAUYEHHS) 1 TN 1HcoAIl (ImepeBaskae Bl eMHUMA
rpaJieHT TeMIIePaTypPH):

> MepaniomHUll — XapaKTepHUHI 11 obJiacTell 3 BIYHOK MepP3JI0TOI0,
Jle HArpiBaHHSA I'PYHTY CYIPOBOMUTHCA HOT0 BIOTABAHHAM, OXOJIOMMKEH-
HSIM 1 IIPOMEP3aHHAM J0 BEPXHBOI MesKl 0araTopiyHO MepaJioro IPyHTY,
CepeIHBOPIYHA TeMIilepaTypa IPyHTY Ha rimbmHl 20 cM y HaAMXOJIOJIHI-
IIOMY MICAIIl € B1J €MHOIO;
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> MPUBAJIO-CE30HHO MEP3JIOMHKHUL — HATPIBAHHS B IIOYATKOBIN CTa-
il CYHPOBOIIKYETHCS Bi,Z[TaBaHHHM a OXOJIO[KEHHS — TJIHOOKUM
(> 1 m) mpomepaauuaM He < 5 Mic; cepeIHbOPIYHA TeMIIepaTypa € J101aT-
HOWIO, Temmeparypa Ha rrumbumHl 20 cM y HAWXOJOTHIIIOMY MICSIT
BIJI'€MHA;

> Ce30HHO-MeP3JIOMHULl — HATPIBAHHS CIIOYATKY CYIPOBOIUTHCS
BIOTABAHHAM, a IIPOMEP3aHHS CIIOYATKY € HerJIMOOKMM; IJIMOMHA IIPOo-
HUKHEHHS BIT€MHHX TeMIIEpaTyp He IMepeBUIllye 2 M, a Ce30HHEe IIpoMe-
P3aHHA TPUBAE BII KLIBLKOX Ji0 10 5 Mic; TemIiteparypa Ha riaubusi 20 cm
Yy HAUXOJIOJHIIIOMY MICSIIl Bi'€MHA, a CepeSHbOPIUYHA — TO4ATHA;

> HeMep3JIOMHUL — TIPOMEP3aHHA He CIOCTEPIraeThesa, Bl eMHl TeM-
mepaTypu IPYHTY BiACYTHI a00 'K TPUBAIOTH JIUIIE KiJIbKa J110; TeMIiiepa-
Typa Ha riubuHl 20 ¢cM y HaNX0JIO0JHIIIIOMY MICSIIL TOJATHA.

3a crymeHeM KOHTHHEHTAJIBHOCTI BHUILJIIEHO IMJATUIIN TEILJIOBOTO pe-
SKUMY: nomiprut (ammwnityga temmepatyp Ha 20 em Big 15 go 20 °C); kow-
munernmanvrui (20 — 25 °C); pisko konmunernmansrui (25 — 30 °C).

OCHOBHUM TIOKA3HUKOM TeII03a0e3MeYeHOCT] IPYHTIB € CyMa aKTHUB-
Hux (> 10 °C) Temmeparyp rpyHTy Ha TiubuHi 20 cM, JTe po3TanIoByETHCS
OCHOBHA Maca KOpeHiB pocuH (Tadi. 8.8).

Tabnuuya 8.8. Ouinka Temro3abe3nedeHOCTi rpyHTiB Ha rimouHi 20 cMm, °C
(3a B.M. imo)

Cyma akTUBHHX Tenrozabesme- CyMa aKTUBHHX Temnozabeare-
TeMIepaTyp YeHiCThb TeMIepaTyp YEeHICTh
0 —400 Husera 2100 — 2700 Bume Bix cepequboi
400 — 800 Jlysxe cimabra 2700 — 3400 JloGpa
800 — 1200 Crnabka 3400 — 4400 Jlysxe mobpa
1200 — 1600 Hukue Big cepeauboi 4400 — 5600 Bucoxa
1600 — 2100 Cepenns 5600 — 7200 Jlyske Bucora

Temmo3zabesmeueHiCTh IPYHTIB OCHOBHUX I'DYHTOBO-010KJIIMATHYHUX
TOSICIB 3HMIKYETHCS 13 3aX0/y Ha CX1JT — HAWHUIKYOWI JJ1s1 YKpaiHu BOHA
e B jricosiit 30oui (ITosices), a Bucokow — B 30Hi cyxoro Cremy. Haiikpa-
e 3a0e3reYeHNMHU TEIJIOM € IPYHTH B 30HI CYXHUX 1 BOJIOTHX CyOTPOITi-
KiB.

TerioBuit peskUM IPYHTY XapaKTePU3YEThCA KIJTBKICHO HOTO TeILIo-
BuM OastarcoMm 3a piBHIHHAM A.Q. UyaHOBCHKOrO

Te+T,+T, +T, =0,

ne Ts — BiacHe pamarniiauii 6asanc (ypaxoBye IpUOYTKOBI — MIPAMY,
PO3CISIHY, JOBrOXBHJILOBY PAaIlaliiio ¥ BUOATKOBL CTATTI — BIOOUTY 1 BH-
IIpoMiHeHy paziario); T — IIOTIK TeIlIa, 0 BUHUKAE IPX TeIJIOOOMIH1
IPYHTY 3 IPU3EMHHUM HOBITpsM; T}, — TeIuIo, 1o BUTpavYaeThes Ha i3md-
He BHIIAPOBYBAHHSA 1 TPAHCIIPAINO HOBITPSA, 400 Te, AKe BUHUKAE IPU
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3aMepa3aHHI-BiaTaBaHHl; T, — TeIlIo, 10 BUHUKAE IIPU HOro Iepema-
BaHHI 3 OQHIET VIMOMHY Ha 1HIILY.

Ar 1 Oymb-axuit 1HITUE OajlaHC, TEIJIOBUM OajiaHC IPYHTY, 3TIIHO 13
3aK0HOM 36epemeHHﬂ eHepril, IOBMHEH OyTH HyJILOBHM, X04a OKpeMi
HOro CTaTTi MOMKYTH ICTOTHO 3MIHIOBATHCS, & IPYHT y 6araTopiqHOMY IIHK-
JII — eBOJIIOIIOHYBATH J0 IIPOXOJIOMHIIION0 YM, HABIAKH, — OLJIBII
TEILIOro.

Hesasxkko momiTuTH, 1110 B HABEIeHOMY PIBHSIHHI TEILJIOBOTO DasIaHcy
HE BPAXOBAaHO HAIXOKEHHS JIOJATKOBOTO TEIlIa 3 OIMaJaMy Ta JIesTKl
1HIII cTaTTl, 3aTe 0COOJIMBOrO 3HAYEHHS B HHOMY HagaHo mapamerpy 1g,
110 XapaKTepusye paiiauifiHuii 6aIaHC IOBEPXHI, 0 CKJIA/Ly SKOr0 BXO-
JISITH PI3HI BUIM pajiarii:

Ts=Typ+Typ + Ty +T -T

B.K.D B.ID’

ne Ty, — npama pamiaris; T}, , — poscisna pamiaiis; T} ; — JOBTOXBH-
JIbOBe BHUIIpoMiHIOBaHHA aTMocdepn; Ty, — BiII3epKamoBaHa KOPOT-
KOXBHJIbOBA pamiamis; Ty, , — BiAgsepraioBaHa JOBrOXBUIILOBA Pai-
arid.

Anpbeno — croerudiuHa 30ATHICTD IPYHTIB BIIOMBATH POMEHUCTY
eneprio CoHIIS, IKy BHPAKAIOTh ¥ BIJICOTKAX BIIOWUTOI IPYHTOM €Heprii,
mo HagxoauTh (1Hia il vactraa — 31 100 % — IIOrInMHAeTHCA IPYHTOM).
Koutip, crpykrypa, BOJIOTICTD, FyMyCOBaHICTb TPaHyJIOMETPUIHHHI CKIIas
Ta iHII BJIACTHUBOCTI IIOBEPXHI IPYHTIB, IX ITOKPUTICTH JIICOM, TPABAMH,
HOCIBAMH CLITBCBKOTOCIIONAPCHKAX KyJIBTYP, HNOBHOTA IOKPUTTS HAMHE
HOBerHl IX KOJIip TOILO BU3HAYAITH BEJIMIHHY anp0eI0 — HaNBaKIIH-
BIIIY TEIJIOBY BJIACTUBICTH IPYHTIB, IO BU3HAYAE HAJXOMKEHHS 10 HUX
TeIJIa 1 3araJjoM IXHI¥ paglaiiiaui pesxum (Tads. 8.9).

Tabnuuysn 8.9. Anb6en0 pi3HUX I'PYHTIB i POCIUHHUAX MOKPUBIB, %
(3a A.®. YyamoBCHKIM)

IpyuaTn A, % Pocimunicts A, %
Yopuozem: ITmennmsa:
cyXu# 14 apa 10 - 25
BOJIOTHH 8 o3uMa 16 — 23
Ciposem: Tpasu:

CyxXuit 25— 30 3eJieHi 26
BOJIOTHH 10-12 BHCOXJI1 19
lnuna: BasoBHuk 20 - 22
cyxa 23 Puc 12
BOJIOTA 16 Kapromus 19

[licox Ginmit 1 KOBTHIA 32 —40

Tennosi mesiopanii. Haiiolibm kapauHaJILHAM IIJISXOM PEryJIio-
BAHHSA TEIJIOBOTO PEKUMY I'PYHTIB € BUKOPUCTAHHS PI3HOMAHITHHUX TeIl-
JIUIB (3 migIirpiBaHEAM 1 6€3 HbOT0), JIysKe IOIMUPEeHNX He TLIBKYA B ITiB-
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HIYHUX 1 CepeHIX IIIUPOTAX, a U y HIBJEHHNX PerioHax. 3aBIsSKU BKPHU-
TOMY IPYHTY y OLIBIIOCTI PO3BUHEHUX KpaiH 0yJs0 3abe3medueHo IJIopi-
HEe OJepsKaHHS HPOAYKII OBOYIBHUIITBA. € YMMAJIO CIOCOOIB 3MIHUTH
TeMIIepaTypy IPyHTY B HOTPi6GHOMY HampsaMi i y BigkpuToMy IpyHTI. Pe-
TYJIIOBAHHS TIOJISITAE B TOMY, 11100 MisK aTMocdeporo 1 pyHTOM CTBOPUTH
IpouIapok abo 0COoOJHMBUM YHHOM MOIM(MPIKYBATA IIOBEPXHEBUI IIap
IPYHTY.

Pocnuunanit abo iHmmi moxkpuB (JIiCOBHUM, TpaBsSHUM, CHIIOBUA,
MyJIbYa TOII0) IT0CJIa0JII0e HATPIBAHHSA IPYHTY BIEHDb, a4 BHOYI 3aXUIIAE
BIJl BUIIPOMIHIOBAHHS, THM CAMHUM 3IJIAIKYIOUH T000B1 KOJIMBAHHS TEII-
sa. CHir mmocsrabroe IpoMep3atHs IPYHTY BSUMKY. UMM TJIHMOIINM € CHI-
TOBU# MHOKPWMB, THM Ha MEHIINy IJIMOMHY Ipomepa3ae IpyHT. OCKLIbLKH
JIiCOBa 3aTlOHA IIePeIKOIKae 3AyBAHHIO CHIT'Y, BOHA TAKOK 3MEHIIYe
TJIMOWHY IIPOMEP3aHHs arPOEKOJIOTIYHNM PEsKUMOM TIOJIS.

MynbuyBaHHS € OqHUM 3 Halle(DeKTUBHIIINX 3aCc001B BILIMBY Ha TeIl-
JIOBUY PEKUM, aKTUBHO KOPUTYIOUHM ajib0ero i 0COOJIMBO BHUIIPOMIHIO-
BaHHA Teruia 'pyHTOM. MyJIb4yioTh COJIOMOIO, JIUCTSIM, ITICKOM, PISHUMU
dapbamu, YopHUM 1 OLJIMM [AIIEPOM, CUHTETUYHMMU JIATEKCAMHU, ILIIB-
kamu Torno. [Iposopa IIiBKa B SACHMWI JeHb Ha MIBHOYI CBPOIIX 3gaTHA
MIBUINUATH TeMmiieparypy mapy rpyaty 0 — 20 cm Ha 4 — 6 °C. HaBmakwn,
B IIBJEHHHUX KpaiHaX MyJb4a 3 (PITOPEIITOK MOJKe IIOHH3UTH TeMIIepa-
Typy B IiBMeTpoBOMY mrapi rpyHTy Ha 7 °C, IMIPUCKOPIIOYN UM IIOSBY
IPOPOCTKIBE Maiske Ha OBl mo6um. Perysioroum Temmeparypy IPYHTY,
MyJIbYa BOJHOYAC SHUKYE BUIAPOBYBAHHSI.

Tagi muporo BiOMI arpOTEXHOJIOTIYHI ITPUHOMHE, K PO3IYIITyBaAHHS
1 VIIUILHEHHS IPYHTY, TAKOK AKTHUBHO BILIMBAIOTH Ha MOT0 TEIJIOBUM
pesxum. PosmyiiyBaHHs, 30L/IBIIYIOYM IMIIAPYBATICTh, 3HUMKYE TEILIO-
HPOBIOHICTE. YIIIFHEHHS, HABIAKHU, CIPHUAE HATPIBAHHIO. A CTBOpEHHS
rpebeHiB, 30UIBIIYIOUM ITOBEPXHIO HATPIBAHHS, INJABHUIIyE il TeIIoeM-
HICTD, TIPUCKOPIOE T03PIBAHHS IPYHTY, OTKe, Ta€ 3MOTY paHiIie mocaIu-
TH U OJIepsKaTh CXOOu KapToiuil. B3arasi Oyab-skuil 1HIIUHA 00pOOITOK
IPYHTY, 10 3MIHIOE HMOr0 IMIJIBHICTE 1 IIIIAPYBATICTh, OQHOYACHO 3MIHIOE
TEILJIOEMHICTD 1 TeILJIOMPOBIIHICTh. BB 00PO0ITKY € THM CHJIBHIIIIM,
YUM Ha OLIBINY I'VIMOWMHY BIH 3MIMCHIOETHCS 1 UMM IHTEHCHBHIIIE BILIN-
Ba€ HA peRUM 3BOJIOsKeHHs. [lei caMuil IPUHITUIT TTOKJIATeHO B OCHOBY
ApeHyBaHHs — OCYLIeHHs IIPUCKOPIOE IPOrPIBAHHS IPYHTY, & 3POLIEHHST
HA MIBJHI, HABIIAKW, 3JaTHE ICTOTHO IIOHU3WTH TeMIIepaTypy B Hau-
OLIBII BHCOKOIPOAYKTHBHOMY OPHOMy IIapl (B TOMy CaMOMy Hampsami
ALIOTB caMa 3pOIIyBaIbHA BOJA 3 TEMIIEPATYPOIO, KA € HIKYOK0 BIJI TeM-
BUTPATOIO TEILJIA, 4 OTKe, 3JaTHe 3HUKYBATH TeMnepaTypy IPYHTY).

Teopiss TEILIOBOTO PEKUMY IPYHTIB Ja€ MOYKJIMBICTH 3a3aJIeriib
IPOTHO3YBATH IIOSBY MIPHUMOPO3KIB, 0COOJIMBO 3TYOHUX JJIS Cagy 1 TOopo-
Iy, a 3arajIOM PO3PaxOBYBATH TEMIIEPATYPH IPYHTY 34 IPOTHO30M IIOTO-
IV, TIPOTIOHYIOUH JJISI PETYJIIOBAHHS TEIJIOBOTO PEKUMY I'PYHTIB II0JIiBA-
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PlaHTHI €KOJIOTi30BaHl MOJIEJIl IOCHOSAPIOBAHHS 13 3aCTOCYBAHHAM KOM-
IJIEKCY arpoTeXHOJIOTIYHUX, arpoMesiopaTuBHuX (y TOMY YKCJIl piTome-
JIIOPATHUBHUX), arpOMETEOPOJIOTIUHNX, 1HKEeHePHUX Ta 1HIITNX 3aX0/I1B.

8.2. Boaa y rpyHTi, BOAHIi BNacTUBOCTI
i BOOHWUI pPeXuUM rpyHTIB

rpXHT sik baraTodasHa, MOJIIIUCIIEPCHA CUCTEMA 3aBK I MICTUTH BO-
sory. Ii KITBKICTD ¥ Bi,uCOTKax JI0 MaCH IPYHTY, BECYIIEHOI0 IIpA 105 °C,
XapaKTepu3ye HOro BOJIOTICTE, SIKY MOKHA BUPAMKATH TAKOK Y BIICOTKAX
BiJ 00’'€My IPDYHTY, B BIZICOTKAX 710 HAaTypaJIbHOI HaBaKKH, B MITTIMETPAX.

Bona B IpyHTI € HalBasKJIMBIIIAM IPYHTOT€HHIM, €KOJIOTTIHEM, 610-
HPOAYKIIAHAM, MeNTOpaTUBHUM, arpOHOMIMHMM 4nHHEUKOM. Bona Bu-
3Havae nepe61r npouecua BUBITPIOBAHHSA, SKI IepeayioTh IPYHTOTEeHe-
3y, — TIIpoJIidy, TiapaTtarriii, BUJIYTOBYBAHHIO, a B IIOAAJIBIITOMY — 3a00-
JouyBaHHs (OrJIEEHHS), 3aCOJIEHHS, OCOJIOMIHHES, eJII0BIIOBAHHS Ta bara-
TO 1HIIMHUX, MOKJIMBHUX JIHIIE 34 YYacTI BOJIOTH. Bo;na Oepe aKTUBHY
y4acrs y (_bopMyBaHHl PeHEeTHYHNX TOPU3OHTIB, YCIX IPYHTOBO-EKOJIO-
MYHAX pemI/IMlB 1 BJacTHBOCTEH IpyHTY. I3 IPYHTOBOIO ~BOJIOIO0
IIOB’SI3aH1 IIPOIIECH BHHOCY, IIEPEMIIIEHH I aKyMyJIALll B IPYHTOBOMY
mpociyri BCiX PEYOBUH, BEJIMKHUHM 1 MAJIUM KPYTOOOIrM eJIEMEHTIB 3iHc-
HIOIOTBHCS TUIBKY 38 HASIBHOCTI IPYHTOBOI BOJIOTH.

Boma € HesamMiHHUM KEpPEIJIOM SKUBJICHHS KOpeHiB POCJIVH, TOJIOBHOIO
IepeIyMOBO0 iX (Ta IHINMUX YMCJIEHHUX OPraHI3MIB, IO KHUBYTH Yy rpyH’m)
HOPMAJIBHOTO POSBUTKY 1 (hyHKINOHYBaHH:. Pocimuam (Bix HabpsAKaHHA 1
HPOPOCTAHHST HACIHUH J10 (pOpPMYBaHHS KOPEHEBOI CHCTeMH, MFeHePATUBHAX
OpraHiB 1 KIHIEBOI IIPOAYKIIiT) MOTPIOHA BeINYe3Ha KUJIBKICTh BOJIOTH — BiJ
200 7m0 1000 r mu1a cTBopeHHS 1 T cyxoi PEIOBMHHL. 3BijicH JIETKO ITapaxy-
BATH, CKIJIBKM BOOM ITOTPIOHO IJIA TPaHCINpPAIll JIIOIEPH] YW KOHIOIIHI
(BHCOKOBHOATJIMBUX J0 BOJIOTH KYJIBTYP), 1100 chOpMyBaTH HABITH HEBEJIHU-
Kuii yposkai. TpaHcImpalia 3a pO3BMHEHOI JINCTKOBOI IIOBEPXHI II0Tpedye
BEJIMKUX BUTPAT HE TUILKKA BOJIOTM, 4 M €Hepril, HpPU3BOIAYH OO OXO-
JompkeHHsa pocsivd. [Ipu 1poMy MIOBUIILYETHCSA KOHIIEHTPAIISA KJITHHHOIO
COKy (OCMOTHYHHIA THCK), IO, SIK MOTYTHIM Hacoc, 3abesmedye Oe3yIIrmHHe
HAIXOIKEHHST BOJIOTH 3 IPYHTY 10 KopeHiB pociuH. [loskuBHI ereMeHTH
TaK0 e(PEeKTUBHO BHKOPHCTOBYIOTHCS POCIMHAME JIUIIE B Pasl IX JocTat-
HBOT0 BOJIOr03abe3nedeHHs. 3aJIesKHUM BiJl BOJIOTH € ¥ IIpoIiec HiTpudika-
Il Ta a30THe JKMBJIEHHS POCJIMH, IIPUBI3aHE 0 MIKPOOHO-010XIMIYHMIX
TparchopMarii 1 pepMeHTaATHBHOL JIAIFHOCT], HOPMAJILHUHI IIepedir SKHuX
3yYMOBJIIOETHCST OIITUMAJIFHOIO BOJIOTICTIO IPYHTY. SIKIO IIpH IbOMY Bpaxy-
BaTH, 110 1 (PI3WYHI BJIACTHUBOCTI CTAIOTH CIIPUATIUBAMHA TLJIBKHU 38 YMOBU
IIJIKOM IIEBHOTI'O JIAIa30Hy 3BOJIOMKEHHS (3a MOro MesKaMu IPYHT y3arajil
He ITajarae 00pobITKY), TO CTae 3pO3yMLINM, HACKLIBPKH BAYKJIVNBUM YKH-
HUKOM POJIIOYOCTI € BOJIOTa, 0e3 KOl peasnaallis BCIX 1HINNX YHHHUKIB PO-
J10Y0CTI (Y TOMY YHCJIL M TPO(HOCTI) YHEMOKJIMBIIIOETHCS.
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Bona, sik TepMoperysisiTop 3 BUCOKOI TEILJIOTOI0 IapOyTBOPEHHS, 3a-
XHUIlae MOBEPXHIO IPYHTY BIJ IIeperpiBaHHS 3a YMOB BHCOKOI COHSYHOI
pazialrii, 1o CTa€e eKOJIOTIYHO 3HAYYIINM yV HaNOLIBII sKapKl JIITHI MICS-
mi. HaBmakwu, opu 3aMep3aHH]I BOJIOTH TEILJIOTA, BHUALJIEHA IPHU IIHOMY,
TOCHJTIOE TEPMOCTATHUYHY JI110, TOMY 110 IPX YTBOPEHHI KPUTH BUBLIHHSI-
€ThCs, a4 HpH 11 IJIaBJIEHH] HOTIMHAETHCS 0araTo Tema. 3arajoM, YMICT
1 SIKICTH BOJIOTH B IPYHTI, il Ce30HHA 1 piYHA ITHMHAMIKA € HANBAKJIABI-
UMY JIaTHOCTUYHUMM O3HAKAMHU 1HTEHCUBHOCTI ¥ CHOPSIMOBAHOCTI
IPYHTOTEeHEe3y, PiBHA HAOYTOI IIPH IIbOMY POIOYOCTI I'PYHTIB, IX IpHUIaT-
HOCT1 IJIS PI3HUX BHIIB BHKOPHCTAHHA. IlisHmamus 3axoHOMIpPHOCTEH
HOBEIIHKY IPYHTOBOI BOJIOTH, praBJIlHHH BOJHUMU BJIACTUBOCTAMHU €
HAHBAKJIMBIIIOK IT€PEIYMOBOIO OHTHMlsaun BOJHOTO PERUMY rpyHTlB
OTPUMAHHS BUCOKUX, CTAOLIBHUX, €KOJOTIYHO YMCTHUX YPOYKAIB CLIIHCH-
KOTOCIIOAPCHKUX KYJIBTYP, 10 OCOOJIMBO aKTyasIidyeThCsl 3a HHUHINTHIX
IIOJIIBAPIaHTHUX YMOB I'OCIOIAPIOBAHHS HA eTalll 3eMeJIbHOI pedopMI.

OcuoBu Teopil BOJHOTO pEXUMY IPYHTIB Oyjaud 3aKJajeHi
0.0. Ismainecernm, I'M. Bucoubrum, I1.C. KoccoBuuem, a B mopaib-
moMy IX BoOmHI BiaactuBocri morsmOiaeno BuBuaim O.D. Jlebenes,
C.I. Jonros, O.A. Poge, H.A. Kaunucbkuii Ta 6arato iHIINX YIYSHUX.

Kareropii, popmu, Bugu Bogu B rpyHTi. I pyHTOBA BOJIOTa IIpEf-
CTaBJIeHA TPHOMA RaTeI‘OpiHMI/I — TBEPJIOI, pimcozo 1 napononi6H010

Teepda BOJIOTA 3'SIBJISIETHCS B rpyHTl IpY BT EMHIN TeMmepaTypi y
Bnrnﬂm KPHMIKAHUX IIPOIIAPKIB, JIIH3, 3€PeH, HAWTOHIINUX KPHUCTAJIIB
MIK arperaTaMu Ta y BEJIMKHAX Kamaapax. MIITHO3E sI3aH0I0 BBAKAIOTh
BOJIy, II[0 MICTUTHCS B TOHKUX MOpaX, HA IOBEPXHI YU yCepeIuH] KPUC-
TasiB 1 KosoigiB. BoHa Mae migBHUINEHY B’S3KICTH 1 IPYKHICTD, He 3IaT-
Ha pyxaTucsi, He 3amepaae HaBiTh mpu —78 °C. Jlixm amauHO 3MIiITHIOE
IPYHTH, K1 HICJIS PO3TABAHHSA PI3KO 3HIIKYIOTH CBiil Omip HaBaHTAMKEH-
HaM. Teepmomw e 1 XiMiuHO 3B’a3aHa (KOHCTUTYIIHHA) Boga 3 Ii MysKe MiIl-
HUM 3B’'S3KOM 3 PEYOBHHAMU IPYHTY — IIIBTOPAOKCHUIAMU, TTIMHUCTUMU
MiHepaJaMu, KPUCTAJIaMHU TIICcy Ta MipablaiTy (Kpucrasiisalfifna Boga),
OPTaHIYHMMHU Ta 1HIIMMHA CIIOJIYKAMH SK I1X CKJIaJ0Ba YaCTHHA, abCOJIo-
THO HEJOCTYIIHA POCJWHAM ¥ HepyxoMa. 3MiHa ITHOTO CTAHY CTA€ MOK-
JIUBOIO JIWIIIE B Pe3yJbTATl CHJIbHUX 1 TPUBAJIUX BILJIUBIB (HAIPUKJIIAT,
merigpararii), 3a AKMX BIOOyBAIOTLCSI HEOOOPOTHI TpaHcdopMmarliii ara-
JaHUX MiHEpaJIbHUX, OPTAHIYHUX 1 OPraHO-MIHEPAJIbHUX CIIOJIYK.

Pioky BoJiory momiJITioTh 3a PYXOMICTIO, CIPUYMHEHOI0 CTYIIeHEeM Mi-
IIHOCTI 3B’S3KYy 3 TBEPOO (pas3o IPyHTY, HA MIIHO- T CJIA0K03B A3aHY,
KamlJIapHy ¥ rpaBiTamiiay (BlabHy). MIIIHO3B SI3aHOI0 € TIrpOCKOIIYHA
BOJA, cOpOOBaHA 3 BOASHOI AP ITOBITPS HA KOJIOCAJIIBHUX ITOBEPXHSIX
Ipl0HOIHCIIEPCHUX (Pa3 IPYHTY, BKPUBAE IX IUIIBKAMH B 1 — 3 MOJICKYJIH.
Kinericts rirpockoniunoi Bosoru (I'B) sasesxuTs Big BeIMUYMHU BLIHOC-
o1 BoJstorocti moBiTpsA (I'B rpyHTY 1 BoJioricTh HMOBITPS HepebyBae B KBa-
31pPIBHOBAMKHOMY CTAHI) 1 IOBEPXHEBOI eHeprii IPYHTOBHUX YACTOYOK
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Puc. 8.2. 3anemH1ch BeJIUYUHU cop6u11 BOJAHOI B E
Hapl/[ rpyHTOM BII[ BII[HOCHOI BO.TIOFOCTI HOBlTpﬂ pyHayep’ MMeT’
Ta PO3Mipy 9aCTOYOK Tesep), 110 ommcye

aacopOITiio y BUIJISAML

TUIIOBOI S-mmogi10H01

13oTepMHu 3 TpbOMa
YACTUHAMH — O0JIACTAMHY NOMIHYBAHHSA THUX UM 1HIINUX THIIB a1copOrrii
(puc. 8.3). Yepes 3HAUHY MIIIHICTD 3B’A3KYy 3 IPYHTOM IIs BOJIOTA € HeJIo-
CTYIIHOIO JIJIS POCJIVH.

Crnabkosp’ss3aHa (ILUIIBKOBA) BOJIOTA YTBOPIETHCA B IPYHTI IIICIIA
HOBHOI'0 MOr0 HACHUYEHHS IAPOIOMIOHOK 1 YACTKOBO CKOHIEHCOBAHOIO
Bosiorow. Ile pimxa dopma Bosiorm, IMo BEPHUBae APIOHOMHCIIEPCHI IIO-
BEpXHI 6aI‘aTOI_Hap0BI/IMI/I mwiiBkamMu. Bona YTPEMYETBCS B IpyHTI 3a
PaxyHOK CHIBLHOI il Imcnepcmm&x 1 YacTKOBO 10HHO-EJIEKTPO-
CTATUYHUX CHUJI, III0 3YMOBJIIOIOTEH ICHYBAHHSA CYIILJILHOL ILIIBKA JOBKOJIA
YACTOK, 4 TAKOM MEHICKOBHX CHJI HA CTUKAX IPYHTOBUX YACTOUOK. 3a
HEBEJIMKOr0 BMICTY CJIa0K03B’d3aHa BOJA Mae IIIIBUINEHY B A3KICTH 1
SHIKEHY leJIeKTPUYHY IIPOHUKHICTD, Mepe0yBaroyun I CUIBHOIO JTIEI0
OBEPXHEBUX CHJI. BoHA € MaJIopyXoMoI0, a OTiKe, Malke HeIOCTYIIHO
pOoCIMHAM.
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Puc. 8.3. Isorepma agcopOuii BogssHux
mapiB Y0pHO3E€MOM INTHOOKUM BaKKO-
cyrinuaroBuM (3a I[1.B. Bepmuaiamm)

O6:acri; I — MoHOMOJTEKYIAPHOI a/1cop0-
uii; II — mosiMosIeKyJIIPHOTO Aapy;
11T — xamisisipHOl KOHIeH Al

IToToBIIeHHA ILTIBOK, 301lIbIIEH-
Hs [OBEPXHI, 3JIUTTS MEHICKIB CIIO-
HYKAOTh PIIKY BOJIOTY IIOCTYIIOBO Puc. 8.4. ®opmu Bongu B rpyHTi
3aIIOBHIOBATH CIIOYATKy TOHKI, a (2 0.0 JIeGenermn):
oTiM i 6isemmi mopu. Y miboMy crami 1 TITPOCKOMIMHA; 2 — MaKCHMAIBHO

TITPOCKOINIYHA; 31 4 — IIIBKOBA; 5 —

B IPYHTI [OMiHye KalllJIsIpHA BOJIO- rpaBiTatiiiza
ra, yrpuMyBaHa MeHICKOBUMHU (Ka-
HlJIHpHI/IMI/I) cramu. OCKUIBKH IpH IHEOMY s HOBEPXHEBUX CHJI cJa0-
mae 1 3HUKAae 30BCIM (X i y IIPOCTOPl I'PYHTY 3aJI€KUTH BiJl PO3Mipy
eJeMeHTapHUX I'PYHTOBUX YACTOYOK — YHUM BOHU APiOHIMNTi, TUM OiIbIna
KPUBM3HA IUIBKY 1 TUM CHJIBHIIINIY 3B’ 30K BOJIOTH 3 MIHEPAJIbHOIO Yac-
THHOIO IPYHTY), TO TaKa BOJIOra HA0yBae IIOMITHOI PYXOMOCTI, CTAKOYHN
IpH I[EOMY OLJIBII JOCTYIHOIO IJIA pocjinH. KamsapHl cuiim miioTh, K-
0 IUTIBKM MAlOTh KPUBU3HY. B pasi il SHMKHEHHS BOJIOra 3aIOBHIOE
OLIBIIl IIycTOTH (IIHAPH, IOPH OO0 3 MM y dlaMeTpl), CTAl0UYN HAMOLILII
pyxomomo (ITIKOPSETHCS JIUIIE 111 TpaBiTAIIMHUX CUJI — BLIbLHA YU T'pa-
BiTaIiiHa BoJsora) (puc. 8.4).

Hapono@ib’na BOJIA MiCTI/ITI:CSI 'Y BEJIMKHUX IIyCTOTaX 1 JIETKO mepemi-

moi. I3 sHMKeHHAM TeMIlepaTypH IIApOHOMiOHA BOJIOTA 3PLIKYETHCS
(ROH,I[eHcyeTI:CH)

Taxum dymHOM, v rpyHTl € TBepIa, plmca i naponom6Ha KaTeropii Bo-
Iu Ta il rirpocKoIrivHa, IUIIBKOBA, KAILISpHA, rpaBiTailiina ¢hopMu, SKi
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PO3PIBHIOIOTECA BJIACTUBOCTSAMHU, YTPUMYIOUMMM CHUJIAMH, PYXJIHUBICTIO,
JIOCTYITHICTIO JIJISI POCJIMH.

PYHTOBO- -rigpoJioriuai KoucrauTu. Mexi epexozny onHiel dop-
MU BOJIOTU B IHIIly HA3UBAKTBCS IPYHTOBO-TIAPOJIOITYHIMA KOHCTAHTA-
MU, AK1 MOKHA BBaKATH 30HAMH SKICHOI 3MIHU BOJIOTM HAcaMIIEpe] 3a
CTyIIeHEeM pyx.TII/IBOCTl (OA Pone). Bl,[[HOBl,[[HO 1o ICHYIOUHX y IPYHTI
dopM BoZM BHUALISIOTH Taki IPYHTOBO-TLIPOJIOTIYHI KOHCTAHTH: MAKCH-
MaJIbHO-aacopOiiiiHa Bosioroemuicts (MAB), MakcuMalIbHA TIrPOCKOIIIY-
micte (MI), rpyHTOBa BoOJIOTICTE CTiMiKOr0O B'aHeHHsa pocsimH (BB), Boso-
ricrs pospuBy kKamiiasapis (BPK), maiimenma (11os150Ba) BOJIOMOEMHICTH
(HB), nmoBua Bosoroemuicts (I1B). Ilpuxian mominay dpopm rpyHTOBOIL BO-
JIOTH /751 CYTJIMHKOBUX IPYHTIB IIOAAHO Ha puc. 8.5 (JIiBOPYY — BoJIora B
HEepPYXOMOMY, IPaBOPyY — yV JUHAMIYHOMY CTaHl), Ie 3o6pameHo obJracri
IePeBaKAHHS CHJI, SKMMU BOHA yTPHMYETBCS, a TAKOXK JlanasoHu ii
AKOCTI, pi3HOI 3a pyxoMmicTio. ¥ IHTepBasl MisK IOBHOK Ta HAWMEHILIOK
BOJIOTOEMHICTIO TIepeCcyBaHHs BOJIOTU IlepebyBae I CIUIBHAM BILIHBOM
rpaBlTallfHUX Ta KanlrapHux cuil. Hmokde Bl BeJMYnHU HafMeHIIOL
BOJIOTOEMHOCTI JI0 TI€PECyBaHHS BOJIOTH JIOJYYAIOTHCSA COPOIINHI Cran y
HOETHAHHI 3 KAMJIApHUMHA. HUIKHBOI0 MesKel0 BILIUBY KATJIAPHUX CHJ
BBaskaoTh BPK. Osnaueni miamasoHu TPhLOX OCHOBHHX (popM BOmu (MiIl-
HO-, CJIa0K03B’I3aH01 Ta BLIBHOI) I[IKABI Ile M THM, 10, HAIIPUKJIAI, Me-
K1 iCHyBaHHH MIITHO3B 23aHO0I BOIM 30iramThed 31 cdpepom BILINBY MAakK-
CI/IMaJII:HOI aILCOp6IIH/IH01 BOJIOI‘OGMHOCTl VYV cmigpHIN o0JsacTl caadKo-
3B’13aHOI Ta BUILHOI BOJY 3 SIBJISIETHCS i1 TAK 3Bama ILUIIBKOBO-II/IBIIIEHA
dopma. Axiro BMmicT Bosioru IIePEeBHUIILY€E HB, 3’aBasgerbca rpasiTamiiina
BoZa (IIPOCOYY€EThCS BHUS, TL/IIEPTA, CTIKAI0YA, 3aCTIHHA TOINO, 3aJIeHKHO
BLJ JIAHIIA(THOTO IOJI0KEHHS IPYHTY). Kle KaIIJIAPHOI BOJIOTOEMHO-
cti (KB, sixa B3arasii He € KOHCTAHTOIO, OCKIJIBKH 3MIHIOETHCS B MesKax
«II0BHA — HAWMEHIIA BOJIONOEMHICTB»), HA puC. 8.5 300paskeHl TaKOMXK
1HIIT 'PYHTOBO- rinponoritmi KOHCTAaHTH.

PeanpHi criBBifHOmEHHST (OPM IPYHTOBOI BOJIOTH B IPOQLIL IPYHTY
morasamo Ha puc. 8.6. Tak, B opHOMY IIapi JepHOBO-MII30JIHUCTOTO IPYH-
Ty Gl7IbIlIa YACTUHA yClel BOJIOIU € IPOSYKTUBHOIO, 110 TOTO K IOEAHAHOIO
31 CHPUATINBAM PiBHEM aepauii. YHU3 3a mpodilieM, 0cO6IMBO B LIIIOBI-
aJIbHOMY TOPH30HTI 1 B IIOPOAL IPYHTOBO-TIAPOJIOTTIH] KOHCTAHTH IIOTIp-
myoTbes. HaBmaku, y “opHO3e€M1 TUIIOBOMY MPAKTHYHO Yy BCiifl KOpeHe-
BMICHI# 30H1 BOHHU € CIIPUATIABUMH JJIS POCJIMH.

Haiibinpmie exosoridyHe, arpoHOMIYHE M MeEJIIOpPATHBHE 3HAYEHHS
Mae 1HTepBaJI JOCTYIIHOI BOJIOTH MIK HANMEHIIIOK BOJIOTOEMHICTIO 1 BO-
JIOTICTIO PO3PUBY KamlasgpHOro 3B’si3aky. Came B 11bOMy 1HTEpBAJIL 3a0€3-
eYyIOThCs HOPMAJIbHUH picr 1 PO3BUTOK POCJIMH Ta YHCIEHHOI 6loT;
IpyHTy. ¥ KOMKHIA IPYyHTOBO-KJIIMATHYHINA 30HI (POPMYy€THCsI IIOBHUH 3a-
ac IPyHTOBOI BOJIOTH, IO 3ale3Iledye TOH 4u IHIIUN piBeHb OTpedn y
BOJIO31 BIAMOBIAHUX eKocucTeM. Hampuriiasm, meski 3epHOBI KyJIbTYpH
3aJ0BLJIBHO BHPOCTAIOTh 34 BOJIOrOCTI, 1o Jenb mnepesuiinye BPK, a oso-
YeBUM KyJIbTYpaM HOTPIOHUY OLJIBINT BUCOKUM PiBEHD 3BOJIOKEHHS.
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Puc. 8.5. ®opmu rpyHTOBOI BOJIOTH Y I'PYHTAX
CepegHBOro Ta BAKKOIO rpaHyjomMerpudHoro ckiaany (3a O.A. Pone)

PospisasaoTs 3arajgpHUM 3amac BOJIOTH B IPYHTI (BU3HAYAIOTH 3 ypa-
XyBaHHSIM I'pyOU3HHU IIAPY, ITIJIEHOCTI) 1 CepeIHiil BMICT BOJIOTH B IbOMY
mrapi. Bosioricts B 06'eMHHX BifICOTKAX (MacoBa BOJIOTICTH ITOMHOMKEHA
HA IIUJIBHICTE) v IIapi IpyHTy 10 CM YHCeJIbHO JOPIBHIOE 3aIacy BOJY B
IIBOMY IIIapl y MM BOISHOTO cToBIIa (TOOTO, sikimo B 1mapi 0 — 10 cm mic-
TUThCA, Hanpukaad, 10 % Bosorw, e BiAmoBimae mapy Bogu 10 mwm).
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Puc. 8.6. IpyHTOBO-Tigpo/IOriuHi KOHCTAHTH JePHOBO-IIIA30IMCTOrO IPYHTY (@)
i YopHO3emy Tunororo (6)

3HAauM IIOIIApOBl 3aIacu BOJIOTH 1 BiAIOBIAHI Ii 3amacyu IpK BOJIOTOCTL
B’IHEHHS, MOKHA BU3HAYUTH 3aIaC IPOAYKTUBHOL (KOpI/ICHOl) IPYHTOBOI
BOJIOTH B IEBHUM MOMEHT, a ITACYMOBYIOUH IX, — 34 PI3HI IPOMIKKHN
vacy (MICAIlb, Ce30H, puc)

Bonani BiracTuBocTi rpyHTIB XapaKTepu3yoOTHCA CYRyl'IHICTIO BJIAC-
THBOCTEH, SIKl BU3HAYAIOTH IIOTVIMHAHHS, 30€pesKeHH 1 IIepecyBaHH: B
HUX BoxH (mepemycim copOILiero, YCMOKTYBAHHSIM, (blm;Tpamem BOJIOIILT-
MOMHOIO 3JATHICTIO), 4 TAKOK €HEepPreTHYHIl BJIACTHBOCTI, III0 CTAHOBHUTH
HOTEHIIIAJI IPYHTOBOI BOJIOTH 1 BCMOKTYBAJILHOI CHJIN IPYHTY.

CopO11is BEJIOUAE XeMOCOPOIIII0 BOJIOTH 3 BKJIIOUEHHSM Ii 10 CKJIaIy
IPYHTOBHMX KOMIIOHEHTIB (HAIIPHUKJIAJ, TIICY), COPOIIii0 ITapyu BOJH Ta al-
COPOIIII0 BOJIOTH y PIOKOMY CTAHI 1 TUM CAMHM BH3HAYAE COOOI PO3rJId-
HYT1 BHUIIE BUIW BOJIOrOeMHOCTI. BecMOKTyBaHHSA 1 (PLIBTpAIIlI0 BBaMKA-
I0Th JBOMA CTAIIAMU 800onporukrocmi. Ilepiia 3 Hux BigIoOBigae HeHA-
CUYEeHOMY CTaHy IPYHTY, a Apyra — HACHYEHOMY, KOJIM PyX BOJIOTH IiJI-
HOPSATKOBYeThbCA 3akoHy Jlapcl 1 3a/IesKUTh B TLAPABJIIYHOTO HAIIOPY
(T'H) Ta o6’emy pimmuum (@), 110 TPOTIKAE Yepe3 OJUHUINI0 ILJIOII IIOoIe-
peduHoro mepepiay rpyHry (S) 3a gac t:

K = QISt,

e K — koedirtieHT dQiabTparii.
Y cBo0 Yepry @ BU3HAYAIOTH 3 PIBHAHHSI

Q=K TH.
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MBugkicTs MMOrIMHAHHS 0€3I0CEPEeqHBO 3AJIEKUTH Bl BEJIMYNHHA
IIIIapyBaTOCTI 1, HAUTOJIOBHIIIIE, Bl PO3MIpY IIIap: UMM BHIIA IIHAPY-
BATICTh 1 KPYITHIII IIITAPH, THM O1JIBIIIOI0 6yne BOJOIPOHUKHICTE. Jli1s1
CJIa6ROCprKTypHI/IX IPYHTIB BOOOIPOHUKHICTH MAalKe (byHRmOHaJILHo
3aJIEKUTh Bl IXHBOIO IPAHYJIOMETPHYHOrO CKJIAAY 1 IMLJIBHOCTI yKJIa-
JaHHA kommoHeHTIB. s mobpe OCTPYKTYpEeHHX rpyHTlB BOJIOIPOHUK-
HICTh BH3HAYAETHCS pO3M1pOM MIKATPEraTHUX IIIap 1 3aJIeKUTh BIJ
CTYIIEHS OKYJIBbTYPEHOCTI BEPXHBLOI'O IIapy IPYyHTIB. fIKIo BoJsora Ha-
XOOUTh y CyXHH IPYHT, TO BOOOIPOHMKHICTL OyBae nyske 3HAYHOIO (11eit
eramn, Haspauuii .M. Bucoupkum ingaokyiecio, TpuBae OOTH, IOKH Be-
JIMK] IIyCTOTH, IIPOMIKKH, TPIIIMHE, XOO1 XPOoOaKIB, KOPEHIB, KPOTOBUHI
HE 3aI0BHSTHLCS BOJIOI‘OIO) a moTIM BOHAa cJadinae, 30epiranyu IIpU
IIBOMY CBOIO 3AJIEXKHICTD BLJ TPaHYJIOMETPHYHOIO CKIamy (y fpiGHO3ep-
HUCTHX IIOCJA0JeHHSA BinOyBaeThbCs pPI3KiIle, HIK y I‘py6039pHI/ICTI/IX)
OCprKTypeHOCTl (y mobpe oCTpYyKTYpeHUX Iiei IpoIiec € OLJIBIII YITOB1JIB-
HEHUM, HIK y IOTaHO OCTPYKTYPEHHX IPYHTAX), BIJ CKJIAJy IIOTJITHHEHUX
KaTIOHIB (an HacuueHHl Na 1 HaOpgKaHHl HA0araTo IIBHIIIE, HIMXK upu
HacudenH] kosoigie Ca um Fe) Bodonponu;cmcmb IPYHTY € Jy¥xe 3MiH-
HUM IIapaMeTpoM, AK y Jacl (nI/IHaMmHme) Tak 1 B mpocTopl (CTpoka-
TICTB) — Yepe3 PO30LKHICTD IIIJIHFHOCTI Ta 1HIINX BJIACTHBOCTEHN IPYHTO-
BOI0 IOKPHUBY, HAHO- Ta MIKpPOpeabedy, HAABHICTH HEOIHOPISHOCTEH Y
mpodim (HacaMmirepes IIapyBaTocTi) TOIo. KIO IpyHT IIpoIrycKae 3a
oxHy romuHy > 1000 MM BoaM ITpH HATIOP1 5 CM, MO0 BOJOIIPOHUKHICTD €
nposasnvroio, 1000 — 500 MM — radsucokoiw, 500 — 100 — onmumaJio-
Hoto, 100 — 70 — dobpor, 70 — 30 — 3adosiibHow, < 30 MM — He3a008i-
awroio (H.A. Kaunuceruiin).

Boodonidiiomra 30amuicms XxapakTepu3ye 34ATHICTh BOJIOTH IIiTHIMA-
THCA TIPYHTOBHMH KaIlljsgpaMmu. 4depes TIApOQLILHICTE MiHEpPaJIbHUX
rpyHTiB ix Raninapn I00pe 3MOUYYIOTHLCSI BOIOI0, B HUX YTBOPIOKTBCS
yBlI‘HyTl MEHICKH, Kl CIIPUYHHIOITD LOBEPXHEBHUI HATAT, IO 1HIIIII0€
HITHSATTA BOJIOTH. UMM TOHIINME € KAIlJIApPK, TUM BHIIE HI,I[HlMaeTBCH
Bosora. fKImo B mIIIAHMX IPYHTAX MAaKCHUMAaJbHA BHCOTA KAITLJITIPHOIO
migiiomy He mepepuirye 0,5 — 0,7 M, TO B CyTJIMHUCTUX BOHA € HA ITOPS-
0K OLIbIo0 (40 3 — 6 M), a B TVIMHNCTHUX — 3HOBY 3MEHIILY€EThC (oco6
JIMBO HOMITHO HpH ix cosoHuooBarocti). IlIBEAKICTE KAILISPHOTO MiA-
HATTS BOJIOTH TAKOXK 3aJIEXKUTH BIJI JlaMeTpa KallIsApiB 1 BOJIOTOCTI IPyH-
Ty. ¥V IIOCYIIJINBAX (apunHuX) yMOBax HITHATTA BOJIOTH 3IMCHIOETHCS
HOBLIBHIINE, HI%K Y TYMITHUX. ¥ IIJIOMY IMBUAKICTH IIIHATTS BOJIOTH
smncmoeTLCH 3TIIHO 3 KPUBOIO MapaboIiuHoro TUILY (BHCOKA H.[BI/I,IL’RICTL
Ha IOYaTKy 1 mofasbIIe MOCTYIIOBE sracaHHﬂ) [Tpu mocsirHeHH] PiBHA
KamlJIsgpHOI BOJIOTOEMHOCTI IJ.IBI/IJIKlCTI: HlJIHHTTH BoJIOTM majae. Baman-
BY POJIb IIPHU KAIILJISPHOMY HITHSTTI BOJIOTH BIJIrpae TeMieparypa, axa
Jyske BILIMBAae HA B'A3KiCTh Boau. KamlaspHI MITHSTTA BOJIOTH 34 yMO-
BU, 0 KOPEHEeBMICHHUM IIap MMOTpAaIlise B 30HY HOro BILIMBY, HabyBae
BEJIMKOI'0 €KOJIOIIYHOr0 3HAYEHHS [JIs I'PYHTOTBOPEHHS TA arpOHOMIY-
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HOI IPAKTUKHY, OCKIJIBKN BOJHUM 1 COTBOBHUIM OaJTaHC, IIPOIIECH OTJICCHHSI,
SKUBJIEHHSI POCJIMH Ta 0araTo iHIIMX MOMEHTIB € 3aJIesKHUMH BlJ Kalri-
JISTPHOTO TiTHSATTS BOJIOTH.

J:xepesia Ta crrocoOu mepecyBaHHA Boau B rpyuTi. Hatipasan-
BIIIIMM [I7KepPeJIOM I'PYHTOBOI BOJIOTH € amMocgepHi onadu, KUIBKICTD 1
PO3IIOLII IKUX IIPOTSATOM POKY BH3HAUYAIOTHLCA KJIIMATOM, a HAIXOIMKEH-
Hs 10 IpYHTY (CHIT, I'pa/, IOIl) — rOJIOBHUM YHHOM pPesibedpOM MICIIeBOC-
Ti 1 (pITOEKOJIOTIYHMM CTAHOM ITOBEPXHI (YaCTHWHA IX 3aTPUMYETHCS POC-
suHHICTI0). B VEpaiHi 4iTKO BUIUISIOTH TPU 30HU 3BOJIOYKEHHS: Ha JIHIII-
KOBOTO (HAIXOMKEeHHS BOJIOTH JI0 IPYHTY HEPEBHUIILYE Ii BUIIAPOBYBAHHS);
HECTIHKOT0 (BUTPAYAETHCS 1 HAXOAUTD 0 IPYHTY IPUOJIU3HO IIOPIBHY);
HE0CTATHBOTO (BUITAPOBYBAHHS IIepPeBaKae 3BOJIOMKEHHST).

Jpyrum mmepesioMm HaIXOMMKEHHS BOJIOTH JI0 IPYHTY € KOHOeHCAlis
Ha IIOBEPXHI IPYHTY # y BepxHix ii mapax mapomnoni6Hoi Bosoru 3 aTMo-
chepu. Ii KinbKicTh HeBeJIMKA, OCKLIBKM KOHJEHCAIlls BiIOyBa€ThCSA
JuIle B HOoBepxXHeBoMmy miapi rpyury 10— 15 MM 3aBToBIIKH. BoJsora,
CKOHIEHCOBAHA BHOYI, BPAHII[ BHIIAPOBYEThCA. I TUILKH B rpy00O3epHUC-
Tux (mimauux) rpyHrax (1 Imopomax) BoOsdHA Irapa 3 aTMochepu Moske
HPOHUKATH JOCUTH INIMO0KO (KOHIEHCYIOUHMCH TaM, BOHA IIOMITHO IIOIIOB-
HIOE 3aI1acy I'PYHTOBOI BOJIOTH 1 MiAIPYHTOBUX BOJ).

TpeTim JsKepesioM IPyHTOBOI BOJIOTH MOKYTh OYTH nidIpyHmMOo8l 800U.
3asBuuail min3eMHl BOAU MICTATHCA HAJATO IJIMOOKO, IO BUKJIIOYAE IX
3B’s30K 3 rpyHTaMu. Ilpore Tam, m1e BOHM HAOIMKAIOTHCA 40 IIOBEPXHI —
Ha CXHMJIAX, IX IIIeM(ax, B MIIOIIBl, KAIJISPHI CHJIN CIPSIMOBYIOTH IX IO
IPYHTOBOTO PO, 3a BIICYTHOCTI OMAIIB, KOJIM BOJA JIMIIE BUIIAPO-
BYeThCSI 3 IPYHTY, TaKa BOJIOTA CYTTEBO IIOMOBHIOE Ii BTPATH 3 HBOTO,
CIIPUSTIOUH ITUM TAKOK 3aCOJIEHHIO IPYHTIB.

[lepecyBamus Bogu B I'PYHTI 3MIMCHIOETHCSA T €0 TPaBITAIIHHAX
CUJI, KAIUJIAPHUM, ILIIBKOBAM IILJISXOM (3 MICIIh, J€ THCK BHIIHN, TYIH,
Jle BlH HMIKYMM), 1, HAPEIIT], Yy BUTJIAl Hapu (IUB. BUIIE).

Enepreruxa rpyHTOBOI BOJIOTM iCTOTHO 3aJIEKUTH BII CHJI, IO
BHHUKAIOTH Ha IOBEPXHSIX MOALTY TBEPIMX, PIIKUX 1 rasomonibHmx d)as
a TAKOK 3yMOBJIIOETHCS KPUBU3HOIO ITOBEPXHI MOLIY MK PIIKUMU 1 ra-
3oBumu pasamu. CTymiHb iX BIUIMBY HA €HEPTreTHUKY BOIHU 6araTo B 4OMy
3aJIeKUTh BIJ CTPYKTYpH, OymoBH, CKJIany (IpaHyJIOMETPUYHOrO0, MiHe-
paJIoTivyHOrO, XlMl‘-IHOI‘O) TBepaux a3 IpyHTy.

HeonminHa mpHCyTHICT y IPYHTOBIH BOJL PO3YMHEHWX PEIOBUH 3a-
KOHOMIPHO 00Meskye il pyXOMiCTb. ¥ I'JIMHHUCTHX, COJIOHITIOBATHUX Ta 1H-
KX CXUJIBHUX /10 HAOyXaHHs IPYHTAaX eHepPreTUKa BOJIOTH IOTPAILIAE B
0COG/IMBO YITKY 3AJIEXKHICTD BiJ IIOBEPXHEBUX SBHIL Y KOJIOIJHO-
OUCIEPCHUX crcTeMax. JITKY eHepreTUYHy 10 BUSABJISIOTH TAKOMK I'pa-
BITAIIMHI CHJIN, TEMIEpaTypa, aTMocqepHuil TUCK. BupakaoTs pesyib-
TaT BILIUBY IIe€pPeJIUYeHnX CHJI Yepes IIOTEHINA BOAU SAK CTYIIHB Ii II0B-
HOI IIOTEHINAJILHOI €Heprii B IPYHTI, aJeKBATHY ITUTOMIH II0TeHIlaJIbHIN
eHepril BoAu B IPYHTI 1100 11 eHeprii y BuxigHOMY (CTaHIAPTHOMY) CTa-
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HI, SKUM BBaYKAIOTh CTAH YHCTOI BOJW B Pe3epByapl, PO3MIIIEHOMY Ha
Bucoti Hy 3a crapmaptaux atMocdepuomy Tucky P 1 remmepatypi 7).

O1iHKa eHepreTUYHOr0 CTaHy I'PYHTOBOI BOAY IPYHTYETHCS Ha IapIli-
aJbHIN (IUTOMIM) BLIBbHIN eHeprii ['i06ca, sika XxapakTepuaye XIMIYHUN
(barTuuHO, TEPMOIUMHAMIYHMI) IIOTEHITIAI BOAU B rpyHTl 1[I0 BHpasKa-
€TBCA Yepe3 HOCTYJIATH [EPIIOro (36epemeHHH eHeprii y TeIJIOBUX IIPO-
mecax) 1 Ipyroro (€HTPOMis — 3MiHa eHeprii mpu 000POTHHUX 1 Heo0OpPOoT-
HUX MIPOIiecax) 3aKOHIB TEPMOIUHAMIKH (B CYMi OKPEMHUX — OCMOTHYHO-
ro, T'paBITAIIAHOrO, KAIJIAPHOIO, IIHEBMATUYHOIO — IIOTEHI[AJIIB).
Iosruli mepmodunamivHull nomeryias — e poboma, AKa IIOBHHHA
OyTu BUTpadeHa IJIsi O0OPOTHOIO I 130T€pPMIYHOTO (IIPHM KOHCTAHTHIN
TeMIIepaTypl) IIepeHeCeHHsI 3 OJHOr0 MICIS IPYHTY B 1HIIE IysKe MaJIol
KIJIBKOCT1 YMCTOI BOIM, IO ItepedyBae Ipu aTMocepHOMY THCKY 1 Ha
YMOBHOMY TigpocTaTuyHOMY PiBHI. OKpeMo BUKOPHUCTOBYIOTHCS TAKOMK 1
3ragaHl ¥acmKo8i NOMeHULaIUL — OCMOMUYHUL NOMEHUIAJL, 10 OIHICYE
JacTUHY PoOOTH, SIKA BUTPAYAETHCS HA IIEPEMIIIeHHs B I'PYHTI BOIH, IO
mepebyBae mig (PISUKO-XIMIUHHM BILIMBOM COJIEH; 2pasimauiiiHull —
CHJI BATH; KANIIAPHUL — ILIIBOK 1 KAIIUIAPIB; NHE8MAMUYHUL — aTMO-
chepHOro THCKY.

Homenuzaﬂ sosioeu mepedyBae y mamasoni 0— 10 000 aTm. fpyHT
IIOBHICTIO HACHYEHHUM BOMIOI0 0e3 coJiei, Mae HyJIbOBUHI IIOTEHINAJ IpyH-
TOBOI BoJIOTH. BucyllryBaHHS I'PYHTY CIIpHsE€ 3POCTAHHIO 11 IMOTEHINATY 1
osiBl (peHOMEeHY BCMOKTYBaJIbHOI cmuim IpyHTy. [loreHiian rpyHTOBOI
BOJIOTH 3pYYHO BHpAaKaTH B pF, KUl o3HaUae JIorapudM yCMOKTYBAJIb-
Horo trucky (1 atMm. Bimmosimae pF = 3). [Ipu HyIBOBIH BOJIOTOCTI IPYHTY
pF mocsarae meski, 1110 JOPIBHIOE CEMH.

Enepeemuuna konueniyis 1pyHTOBOI BOJIOIH 0araTto B 4YOMY IIPOTHCTA-
BJISIETHCS VABJIEHHSM IIPO I'PYHTOBO-TIIPOJIOTIYHI KOHCTAHTH, OCKLIBKK
3arepeuye HAsBHICTH IIEPEJIOMHHX TOYOK Ha KPUBIA BOJOYTPHUMAHHI.
Tlominstroun BoJIOTy 3a IIPUPOIOI0 CHJI, IO YTPUMYIOTE ii B I'PYHTI, BOHA
IIEBHOIO Mipo0 IrHopye ii Iomii 3a pyXxoMmicTio (TouHiIne, 3a hOpMOIO Ta
MIBUAKICTIO TIepecyBaHHsA). TpuBanit yac 11l KoHIen il KOHQIIIKTyBaIn
MLk cobolo, ajte Temep sHaimeno xommpowmic (puc. 8.7). Hespaskaroun ma
Te, 10 3AJIeMKHICTh KalJISIPHO-COPOIIMHOr0 IIOTEHIIAy Bl BOJIOIOCTI €
KOHTHHYAJbHOI0 KPHUBOIO 0e3 pI3KMX IEPEeruHiB B yCbOMY Jlalas3oHl BO-
JIOTOCTI, BCE 3K IIsT KpHBA He HiIKOPSAETHCS €AUHIM MaTeMAaTHIHIN 3aJIeK-
Hoctl. Jlumre oxpemi QUIAHKN KPHUBOI BIAEThCS dopmasisysaru. Ile Bra-
3ye Ha p0361>KHOCT1 B XapaKTepl B3aeMoIil BOJIM 3 TBEPJUMH dasamu
IPYHTY IIpU PI3HHX BOJIOTOCTSAX 1 CTAHAX, AKl € OIIMCAHHUMI BHUIIE KaTe-
ropissMu Ta opMaMu IpyHTOBOI BOJIOTH.

Boauuii GasmaHc rpyHTy — Iie CyKYIIHICTH HAJXOMKEHBL 1 BHUTpAT
BOJIOTH B IPYHTI:

W0+O+Qrp+QK :EB+Ep+Qi+QH'C+Wt +AW,
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Agcopbonana
MARECIR A30HE

BOJOTE

[Tainxona
canfEoar’ Aanann
BOCTOTA

JAABEGRG
HamiTApNS
BOAGEL

Kanmianpma
BOWTOTE

Kaniinpno-
rpaBiTaniimn
BO 1O

Q 20 40 it W, W

Puc. 8.7. BanexuicTs noreHuiany rpyaroroi sosoru (1g | 1P| , pF)
Bix Bostorocti (W, %):
WY, W, W, — noreHwiaa BOJIOTH BIAIOBIIHO ancopboBaHOl
MIITHO3B I3aHOI, KAMJIAPHO-COPOIIIMHOI Ta KAMIAPHOI

ne W, — 3amac BoJIoTM B I'PYHTOBI# TOBIII Ha MOYATKY BH3HAUYEHOTO IT€-
piomy; O — cyma omafiB 3a mepiof JOCTIKeHHS; @y, — KLIbKICTb BOJIO-
™, 0 HaIAIIa B IPYHT 13 MIAIPYHTOBHUX BOX; (), — BeJIWYHHA KOH-
meHcalli 3a Bech mepion; K, — BeJIMuMHA BUIAPOBYBAHHS 3 IIOBEPXHI
rpyHTy (isuunuii BUnapoByBaHHA); K, — TpaHCIipaIia pocauH; @ —
BUTPATH BOOM Ha 1HQLIBTPAIiIO 3a aHaJI30BaHUN 1meplon; @, . — Beau-
YMHA IOBEPXHEBOT0 CTOKY 3a Toi camuit mepiom; W, — 3amac Bosoru B
IPYHTOBI# TOBII HANPHUKIHIN mepioay; AW — 3mima 3amacy BoJioru 3a
TOM caMuM I1eplo/i.

Ax 1 B Oyap-axoMy Oasamci, aaredOpuyHa cyMa HAO0X00XHCeHHs TA 6U-
mpam BOJIOTH TIOBMHHA JOPIBHIOBATH HYyJII0. Boguwuit 6asamc 3BUYaRHO
00MesKyIOTh Hacom (baraTopidHUA, PIYHMIN, CE30HHMM, MICIYHMI TOIIO) 1
npocmopom (KOHTHHEHT, BOMO30IpHUM OaceliH, MOJHMHHHUN JIaHIIIaQT,
oJIe ClBO3MIHM, €KOJIOIO-TeHeTUYHUM THII IPYHTY, MOro OpPHHM, MiIop-
HUI 400 1HIIHUI II1ap TOIIO).

Haoxoooxcenns no GanaHcy gamoTh aTMocdepHi oazy, KOH,ELeHcaLLI}I
mapiB Bogu 3 atMocdepd, OIYHUM IPUIJINB BOJIOTH 13 CYCITHIX TIJISHOK
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emadoKaTeH!, a TAKOMK IMIATATYBAHHS BOJIOTH 3 TJIMOWMHHU YU 3 HIAIPYH-
TOBUX BOI. Bumpamamu 6amaHcy BBAKAIOTE (Pp13WUYHE BUIAPOBYBAHHS 3
IPYHTY, TPAHCIIIPAIIiIo, P13Hl BUAW BIATOKY 32 MEyKl BU3HAYEHOTO 00 €My
(B ryIOOKI ITapy YK TOPHM30HTH, MIrpamisa napu Tompo). dximmo AW 3a mo-
CIILIZYBAHUIA TIEpiofl € HyJIbOBOIO, Ile 03HAYae, 110 3a Led 9ac He BinOy-
JIOCS Hl 8UCYULYBAHHS, HI 360J10MCEHHA IPYHTY.

OCKIJIPKY 3HAYYIIICTh OKPEMHUX CTATeM 3arajibHOTO OaJiaHcy € pis-
HOIO, JIJIS IPAKTUYHUX IILJIei 00MeKYIThCA HANBAKIUBIIINMY 3 HUX 34
dopmyioro O.A. Pone

W, =W, +O+Qrp—(EB+Ep+Qi).

Busnauenns 6asaHcy BoJtorH (3 00JIIKOM yCIX cTaTed HA0X00HCeHHA 1
sumpam BOJIOTH) € HEIpPOCTO MPOIEeAypolo, KA IOTpedye MeBHOTO
IPYHTOBO-EKOJIOTIYHOI0 JOCBIAY, BIAIIOBLIHOIO O0JagHAHHS (CHIMOMIPH,
OTIaOMipU, BUTIAPHUKH, JTI3UMETPH), 3aCTOCYBAHHA aePOKOCMIYHUX Me-
TOMIB, KOMITIoTepHuX (iH(osoriuanx) TexHosori (I'IC) Tormro.

HOBerHeBnﬁ cTik Ta 1ioro Pery/IioBaHHA. YactuHa BOJIOTH, IIT0
HaJIAIIIa Ha IOBEPXHIO IPYHTY, CTIKA€ IO Hi, yTBOPIIOYH IIOBEPXHe-
BHI CTiK, 0COOJIMBO IMOMITHHI HaBeCHI, IIiJl YacC CHIrOTAHEHHS, BIITKY 1
BOCEHU IIPY BUNIAJAHH] psCHUX HOLB 1 amuB. Moro Benmunsa sanesxuts
BlJ 0AraThboX IPUYMH, Y TOMY YHCJI BT KyTa CXUJIY, KIJIBKOCTI OIaIiB, ixX
1IHTEHCUBHOCTI, BOJIOIPOHUKHOCT] 'PYHTY, 1OTO BOJIOTOCT1, OCTPYKTYPEHO-
cTl, arpodJOHy, TINOUHA IIPOMEpP3aHH. Koe(bu_ueHT CTOKY (BmﬂomeHHﬂ
KLJIBKOCTI BOJIOTHM B HBOMY JI0 KIJIBKOCTI OIMA[iB, IO BUMAIH, %) 3MIiHIO-
erbes Big 100 mo 0 % 3ajieskHO BIJI METEOPOJIOTIUHHX TAa 1HIIMHUX yMOB. Y
OKpeMi POKM Maiike BCS CHITOBA BOJA BTPAYAETHCS 3 TIOBEPXHEBUM CTO-
KOM, B 1HIIIl — ITOBHICTIO BCMOKTYETLCSA B IPYHT. 3arajioM, YMM MEHIIIIM
€ 3aIrac CHITy, TUM CHJIBHIIIIE TIpOMep3ae IPYHT 1 OLIIBIIINM cTae Koedirri-
€HT CTOKY.

I3 minaHok, BRKpUTHMX JIICOM, JIyYHHUMH, CTEIIOBUMHI TPABAMHU, ClIbCh-
KOrOCHOJAPCHKUMH KYJIbTYPaMHU CYLILJIBHOIO BHCIBY, CTIK MIHIMI3y€THCS
HOPIBHSAHO 3 plyutero. [ pyHT y Jrici mie 70 IoYaTKy CHITOTaHEeHHS BCTUTAE
BIATAHYTH, a Ha PLIJI BIH Ie OBrO 3AJIMINAETHCS INIMOOKO IIPOMEp3-
sum. Ilpu 11boMy B J1icl CHITOTAHEHHS CIIOBLIBHIOETHCS, BHACIIIOK YOTO
BOZla HAJXOIUTH PIBHOMIPHO, BCTUIaloYH IIOBHICTIO BCMOKTATHCH Y
pynT. HasBHICTH JIICOBOI MIJCTH/IKA 1 Kpalla OCTPYKTYPEHICTE JICOBHX
IPYHTIB TAKOK CIPUSIIOTH 301JIBIIEHHIO IX BOJOIPOHUKHOCTI IIPOTH Op-
HUX IPYHTIB.

[Iporec 1oBepXHEBOr0 CTOKY BEJIOYAE KUIbKA €TAIlB, IIEPIIAM 3
SKHUX € 0e3CTIYHUM, OCKLIIBKY Ha II0YATKY JOILY CTIK He YTBOPIOETHCI —
BCl oImajy MIyTh HA 3aIlOBHEHHS ITOTJIMOJIEHDb 1 HepiBHOCTEH IpyHTY (I10-
BEPXHEBY aKyMyJIAIlo0) 1 IPOCOMyBaHH: y IPYHT (iH¢hiiompayin), a dac-
THHA 1X 3aTPUMYEThCS JIUCTAM 1 crebmamu pocaus. J[pyruit eram saro-
YATKOBYETHCS IIOSBOI0 IIEPIIUX CTPYMKIB IIOBEPXHEBOI'O CTOKY, TPETIH —
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BiamoBiTae popMyBaHHIO IIOBHOTO CTOKY 3 yciel mIoImi Bogo30ipHOTo Oa-
ceiiny, a yeTBepTuil (OCTAHHIN) — MPOIOBIKEHHIO CTOKY ITicjs momry. 1le
CIIPOITIEHA CXeMa CTOKY, SIKUH y peaJbHUX JAaHIIAQTHUX YMOBaX € 3HAU-
HO CKJIQJHIIUM Yepe3 HepiBHOMIPHICTD JIOIIIB, IeTePOreHHICTh IPYHTO-
BO-€KOJIOTIYHHUX Ta 0araTrboxX 1HINMHX BIIMBOBUX YNHHUKIB.

TaneHHsa cHIry dhopMye CTIK 3a Makke aHAJOMYHIME 3aKOHOMIPHOC-
Tavu. CoyaTky BCs BOJA 3aTPHUMYETHCSI CHITOM, BOJIOTOEMHICTH STKOTO
Moske mocaratu 50 %, a TaKoK y HEpIBHOCTAX, HAHO- Ta MIKPOIIOTJINO-
JIEHHSIX BOJI0301pHOTO 6ace171Hy Ix samoBHenHs1 3a0upae HeMaJI0O BOMIU.
Mep3m HPOLIAPKH IPYHTY 1 KpHMIKaHa KipKa CTPHMYIOTH IPOCOYYBAHHS.
Ha sigmimy Bix ,uon_uB HAMOLIIBIII BTPATH CIIOCTEPIraloThLCSA He Ha 0YaT-
Ky, 8 HAIPUKIHII CHiroraneHHs. HepiBHOMIpHE 3a/IAraHHS CHITY 3yMOB-
JIo€e CrenugIvHy AUHAMIKY H TePHTOPIaIbHy CTPOKATICTD IIPOLECIB CHI-
TOTaHEeHHS. CnoanRy CHIT TaHe Ha BlZ[KpI/ITI/IX Mlcuax 1 Ha IMBIEeHHUX
CXUJIaX, TIOTIM — Y TJIMOOKUX 3HMKEHHSX 1, HAPEITi, — Y 3apoCTax Ja-
rapHUKIB 1 B Jicl. KoedillleHT cTOKy BiJ CHIrOTAHEHHS 3BUYANHO IIepe-
BUIIY€E KOe(IIMIeHT CTOKY BII JOIIIB, IIPOTe y MMBAEHHUX PErioHax CHIT
1HOJl B1ATAIOE BeCh, HE YTBOPIIYU CTOKY (0COOJIMBO B pasl 3aTSIKHOIO
CHIIOTAaHEHHS, IIPH MaJIMX MOro 3amacax 1 Ha CJIa0KOIIpoMep3JIuX IPyH-
Tax).

[Iporuo3 1moBepXHEBOIrO CTOKY Ta HMOr0 1HTEHCHBHOCTI € BAKJIMBHM
IHKeHePHO-€KOJIOTIYHIUM 3aBJAHHAM, BUPINIEHHS SIKOTO Ja€ 3MOI'y ar-
pOHOMAM, 3eMJIEBIIOPSATHUKAM, depMepaM po3pOoOJISITH palfioHAJIbHI
3aX0[IM 3aXWCTy CLIBCHKOTOCIIOAPCHKUX TEePUTOPIN BiJ PyHHIBHUX HAac-
JiaKiB cTory. Ilpm #toro BupilleHH] BUKOPHUCTOBYIOTH 0araTopidHl CTO-
KodopMyBasIbHI mapaMeTpu KJMaTry (AMOBIPHICTh aKyMYJIAINl CHITY,
IIBUIKICTH MOr0 TAHEHHS), 4 TAKOMK IapaMeTpPH II0BepXHi (CTYHIHB 3BO-
JIOYKEHOCTL, 1HQIIBTPAINAHY 3JaTHICTh, THUI arpodoHy) 1 CKJIaIalTh
TIPOTHO3W MaKCUMAaJIbHOI BUTPATH TAJIUX 1 3JTMBOBUX BO/I.

IToBepxHeBwMii cTiKk B YKpaiHi MOKe YTBOPIOBATUCS BiKe IIPU 1HTEHCHB-
HocTi gorty 0,5 MM/XB 1 3araJibHOMY Iapi omaaisB moHad 15 — 20 M.

[Torami Bogu 4acTo CTIKAIOTH 3 JIAHIB, SMHUBAKOYHN IIPU IILOMY BEPXHI
HAWPOIIOYIII TOPU3OHTH IPYHTY, 1HIIIIOOTL BUHUKHEHHS SPYT, IIOCH-
JIIOIOTH Je(lIIUT BOJIOIH, BKpal HeOaaHUN IJIs ClIBCHKOIOCIIONAPCHKO-
ro BupoOHuIITBa (0COOJIMEBO B YKpaTHi, [ie ITOCYIILINBI POKY € 3BUYATHUM
sieuiieM). HaliOLIen pagukaabHUM 3aCO000M IIOIIOBHEHHS BOTHUX pe-
CYpCiB € peryJioBaHHS CTOKY (0askaHO 3 IIOBHOKI HOT0 3aTPUMKOI Ha
JIaHAX, Y SHUMKEHHIX PesIbedpy TOIIO).

PerymoBamta cTOKY 3QIMCHIOIOTH PISHUMH ArpoJIiCOMEJTIOpaTHBHU-
MU, arpOTeXHIYHUMHU Ta 1HIUMH 3acobamu (YIpaBJIiHHS CHITOTAHEH-
HSM, TVIMOMHOIO 1 HAIIPSIMKOM OOpOOITKY, 00JIAIITYBAHHS PI3HHUX YJIOB-
JIIOBAYIB CTOKY — IILJIMH, JIyHOK, BaJIIB TOIIO), AKl, OJHAK, TOTH JAJIEKO
He 3aBxIu edeKTuBHO. KepyBaHHsA CTOKOM cTae epeKTUBHUM JIUIIE 34
YMOBH PETESLHOTO O0JIIKY BCIX JIAHMIAMTHO-010KIIMATAYHUX 0COOJIH-
BOCTell 3 BUOOPOM aJeKBATHOIO iM €KOJIOTTYHO OPl€HTOBAHOI0 KOMILIEK-

248



Po3gin 8. I'/pyHTOBO-eKoMoriuHi pexumm

Cy sraJaHuX BHIIE 3aXOMIB — CKJIAJ0BUX OJIOKIB PEriOHAJBHOI IIPOTH-
epoaiitaoi (I.I. 'opoxoB) opramizarii Tepuropii. Hampuriaasn, y Cremy i
migeraHomy Jlicocreny pekomernayernes mpoBamutu (I.I1. Cypmau):

> rubOoKy 3s101eBy opanky Ha 27 — 30 (35) cm — 3Buuaiiny (3 06o-
POTOM IIapy), IPYHTOHOTINOII0BAIBLHY (0e3 000pOTy — IIJIOCKOPI3HY) Ta
CHITO3aTPUMAHHS;

> OKyJIbTYPIOBAHHSA I'PYHTIB ((popMyBaHHS J00pe I'yMyCOBAHOTO TJIH-
0OOKOr0 OPHOrO ILIAPY);

> CTBOPEHHS Ha PLJII BOJOEMHOTO MIKPO- Ta HAHOpeJIbedy 3 PO3ILy-
IIeHUM IPYHTOM — 3MeHIlye CTiK Ha 10 MM, a IIiJ{ IPOCAIHUMU 3aTPH-
Mye€ 3JIMBOBI OIIaIH, BABIUL OLJIBIII 34 EMHICTh Ml}cpopeﬂbedpy,

> IIepeXOIUIeHHs CTOKY Ha Mexkl U ycepeJuHI JIAHIB JICOCMyTaMH,
TMOCHJIEHUMHY HAUIPOCTIIIIUMH TIIPOTEXHIYHUMU CIIOPYIaMU;

> 3aCTOCYBAaHHS B CUJIBHOEPOIOBAHUX JIAHAIIAQTAX IPYHTO3AXUCHUX
CIBO3MIH;

> CTBOPEHHS JIICOJIYYHOTI'0 IT0SICY LIS Timporpadiaaol Mepeskl ToIo;

> Ha CWJIBHO IIOPI3aHWX BHUMOIHAMH Ta SAPYraMM CXUJIAX BUPIBHIO-
BaHHSA Ta YACTKOBE 3ACHUITAHHS IX CXHJIB y KOMILJIEKCI 3 BOJOPEryJIoBa-
JILHUMY BaJIAMHU 1 TPABOCISTHHSIM;

> DeryJIOBAHHs CKUJAHHS HEINOIVIMHEHOI CTIYHOI BOAW IS 3MeH-
IIeHHs 3MUBY 1 PO3MHUBY IPYHTIB;

> 3aKPIIVIEHHS aKTUBHHUX BEPIIMH APYT (3aJIICEHHAM Ta 3aJIysKeH-
HAM CHJIBHOEPOJOBAHUX KPYTOCXMJIIB 1 Geperis rimporpadiuHol Mepeski
TOLIIO).

Boauuii pesxuM rpyHTIB J1aTHOCTYETHCS 3a KOe@IIIEHTOM 3BOJIO-
skenHda (K3), pospaxoBaunum metomom .M. Bucorbkoro:

K3=3,,/E,

Je X, — CyMa omajiB 3a pik, MM; K — BUMIApOBYBAHICTH (MAKCHUMYM BO-
JIOTH, 30aTHOI BUIIAPYBATHCS 3 BIIKPHUTOI BOIHOI ITOBEPXHI) 34 PiK, MM.

BasesxHo Bl BearunHu K3 BUILIAIOTE IPOMUBHUN (>1), HeplogUIHO
npomuBHEM (>1, <1), HempomuBHui (0M3bko 1), BumTHMM (<1) THONX
BogHOTO peskumy, 10 akux O.A. Poge momaB MepaJIoTHUH, 1pUraIiiHMIT,
3arutaBHui (puc. 8.8).

Ipomusruli (nepmayuoxHuli) mun BUPISHIETHCA IIOPIYHUM IIPOMO-
YyBAHHAM yclel TOBIII I'PYHTO-IIAIPYHTS 40 HIAIPYHTOBMUX Boxd. JacTuHa
aTMOoCc(PepHUX OIIaIlB IIPOCOUYETHCS Yepes IPYHT 1 BTPAvaeTrbed 3 IPYH-
TOBUM CTOKOM. Lleil THII BOOHOro pe:xrMy XapaKTepHUH IjIs1 0araTbox
IPYHTIB JIICOBOI 30HH, ¥ TOMY YHCJIl ¥ Ykpainchbkoro Ilomices, crpusroun
dopMyBaHHIO B IIMX YMOBAX JEePHOBO-III30JIMCTUX IPYHTIB.

Ilepioduuno npomueHul mun € XapaKTepPHUM JJIs PETIOHIB 3 IIPH-
0JIM3HO OJHAKOBOI PIYHOI BEJMYUHOW OLAJIB 1 BUIAPOBYBAHHS (IiB-
miu Jlicocremy, me MOMIHYIOTH OIIJI30JI€HI, Y TOMY YHCJI YOPHO3EMHI,
IpyHTH). 3aJIe’KHO BiJI YMOB POKY (KLIBKOCTI omajiB) )OpMyeThCs IIpO-
MHUBHII 200 HEIIPOMUBHUM THII BOJHOTO PEKHMY.
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Mepreadi ropszoET
i i &

Puc. 8.8. Cxema mpomueHOro (a), HenpoMueHOro (6), BUIiTHOTO (8)
TUNIIB BogHOTro pe:xumy (3a O.A. Pone):

1, 3 — BumapoBYBaHHS 3 IOBEPXHI BIAOBIIHO POCINH 1 IPYHTY, 2 — IIOBEPXHEBU CTiK;
4 — BHYTDIIIHBOIPYHTOBHH CTIK; 5 — BOJIOTA, MIO HJe /I "KUBJICHHS POCITAH
(mecyKIIif poCIMHHUM IIOKPHBOM)

Henpomusruli mun dpopMyeThcsi Ha TEPUTOPIAX CTEIMy 1 HATIBITYC-
TeJb 13 YOpHO3eMaMU 3BUYANHUMHU, MIBJEHHUMHU, KAIITAHOBUMU IPYH-
TaMH, Jie OIIaJiB BUIIaJa€e MeHIIle, Hi’K BHIIAPOBYEThCS, ITIMOMHA IIPOMO-
KaHHSA € HeBEJIMKOI0, 4 MI3K Hel0 1 KaIJIIpHOI0 00/IAMIBKOIO JIEYKUTH IIap
3 IIOCTIMHOIO BOJIOTICTIO, OJIM3BKOIO [0 BOJIOTOCTI B'SAHEHHs (MEpTBHI Io-
PH30HT).

Bunimnuii (excydamueruil) mun HOpUTaMaHHWN JagmmmagraMm a3
OJIM3BbKUM 3aJIATAHHAM IMAIPYHTOBUX (HEPIIKO 3aCOJIEHHUX) BOM, 3a yda-
CTIO AKUX (POPMYIOTHCSA COJIOHYAKOBI TA COJIOHIIOBATI IPYHTH CYXHUX CTe-
1B, HAIIIBILYCTEJIb 1 IIyCTeJIb.

Mepsanomuuli (kpiocenHuti) mun XapaKTepHU3yeThCd HASABHICTIO Oa-
raTopivHOI MEeP3JIOTH, IO i€ SK BOJIOYIIOP, HAJl AKUM YTBOPIOETHCS Bep-
XOBOAKA. I3 I1iel mpuYMHY IPYHTH, Je JOMIHY€E Iei TuIl (IIIBHIYHI TepH-
TOPii, TYHIpA), IEePE3BOJIOMKEH] H OIJIeEH].

Ipueauiiinuii mun 3pOILIyBAHUX TEPUTOPILH, 3AJIEIKHO BiJ CE30HY poO-
Ky, MOKe 3MIHIOBATHCS Bl ITPOMUBHOTO (32 1HTEHCUBHOTO 3POIITEHHS) 10
BHITITHOTO (0€3 IITYyYHOI II0gayl BOIH).

3anaasHuli mun BIAPISHAETHCA 3aTOILIEHHAM HAWHMIKYOTO TiIIcoMe-
TPUYHOTO PIBHS PIYKOBOI JOJWHU TTOBEHEBMMH Ta MTABOIKOBMMH BOJA-
MU, aJI0BlaJIBHOCTIO, FIPOMOP(I3MOM TOIIIO.

Tunm Bommoro pesxumy momirsaiors Ha marunou  (O.A. Pone,
B.A. Kosna, Tta iH.): npomueruii — TauroBuii, HAIMBOOJIOTHHIM, 6OJIOT-
HUI, IPYHTOBO-TAUTOBUI, IPYHTOBO-HATIIBOOJIOTHHIHA, TPYHTORO-
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0OJIOTHUH, TAWTOBUM TJIMOOKOIIPOMHUBHUMI, NeploouyHO NPOMUSHUT —
JTICOCTETIOBUI 1 CTETIOBHH HOTYCKYJIAPHUIL; HenpoMUSHUT — CTEIOBHI 3
TJTHOOKUM CYXHM TOPH30HTOM 1 CTemoBUH; 8UNIMHUL — JIYIHO-CTETO-
BU, TYYHUH 1 COJIOHYAKOBHUIA.

PerymoBannusa BogHOro pesxumy 3OIMCHIOIOTH 3 METOK OINTHMI3arlil
YMOB 3BOJIOJKeHHs. B Ykpaiul gysxe mMaJio IpuposHux JiaHAmadTis, e
0e3 MOJATKOBHX 3aX0[IB 3a0€3IIeUyeThCs arpOeKOJIOTIYHO OIITHMAIbHUMN
PEKHM 3BOJIOKEHHS, Yepes II0 MOro JOBOAUTHCS IIOJIIIIyBAaTH. ¥ 30HI
TToJticest HEOOXITHO 3BUILHATUCA BIJl HAJJIUIIKY BOJIOTH, TYT IIOTPIOHO B
KOPEHEeBMICHOMY Iapl 3aJIMIIUTH CTIIBKM BOMH, CKUIBKH IIOTPedye
OJIbOBA KyJIbTYpa JJIsT TPAHCIIpali i, BIAIIOBIIHO, OePKaAHHS JTO0CUTH
BHCOKOTO Bposkaro. ¥ Crelly, HaBIIAKM, BAPTO MIMPOKO BUKOPHUCTOBYBATH
mosime. OgHak 1 B GLIBII IIOMIPHOMY KJIIMATI €I130JUYHO CIIOCTEPIraeTh-
ca gediruT a00 HAIJIUIIIOK BOIH, SIK1 CJI1T KOPUT'YBATH.

Jledimur Bosioru (mepedyciM y BepXHIX ITapax IPYHTY) € 0COOJIHBO
HI/IIJ_[iBHI/IM HA OYaTKY BereTauiﬁHOI‘o nepiony Hanpuxiuii aita B cre-
IIOBUX PETiOHAX ¥ RopeHeBM1CH0My mrapi IPYHTY 3aIacu JOCTYIHOI BO-
JIOTH CTAl0Th 30BCIM HE3HAYHUMH, ToMmy ii BMICT 710 HACTYIIHOI BeCHH
MaisKe MTOBHICTIO BU3HAYAETHLCA KIJIBKICTIO MI3HBOOCIHHIX OMAJiB, a Ta-
KO CTyIIeHEeM BHKOPHUCTAHHS MMoTaanuX Boj. CTBOpeHHs sHAYHUX 3alia-
CiB BOJIOTM B I'PYHTI HABECHI IOBMHHO PO3IIOUMHATHCS 3 OCEHI 3a JIOIO-
MOI010 3510J1eBOro 00po0ITKY BIIOIIEPEK CXHJIY (He peasibHO iCHye Hebes-
IIeKa BTPATH BOAU 3 IIOBEPXHEBHM CTOKOM), CHIrO3aTPpUMAaHHS (Tam, Jie
dopmyeThest CTIHKUI CHITOBHI ITOKPUB), POPMYBAHHSA KyJIic (0JHOYACHO
raJIbMyIOTh MIBUAKICTH BITPY 1 IEPEITKOIKAITh PO3BUTKY €po3ii Ta Je-
dusarnii) 1 micocmyr (IIePeIIKoqKAI0Th 3AYBAHHIO CHITY 3 JIAHIB).

Becusize 30epeskeHHsT BOJIOTH B IPYHTI mepeadavae CTBOPEHHS 00po-
OITKOM MYJIBYYIOUOr0 Iapy IPYHTIB 3 OPIOHMX arperaris, IO Iiepe-
IIKO/KA€E (PISMYHOMY BUIIAPOBYBAHHIO — IIe OOPOHYBAHHS Ta MIKPAIHI
posmyiryBauHs. IToiss HeoOXImHO oUHnIIATH Bl Oyp AHIB, K1 HEIPOIYK-
THBHO BUTPAYaIOTh HAATO 0araTo BOJIOTH, a OO0 CIBO3MIH CJIIT BKJIIOYATH
OJTHe-TBA II0JIs YOPHOTO IIapy.

BO,HHI/II/I PERUM TIePe3BOJIOKEHNX rpyHTlB PEryJIIOTE PO3IIYLIYBAH-
HAM ITIJJOPHOT0 mapy, CTBOPEHHAM TPAOK 1 rpebeHiB Ha HOBerHl LIS
CaIIHHA KapTOILIl, IIPO(IIIBAHHSIM CXUJIIB JIJId 0€3[IeYHOT0 BiIBEIeHHS
BoJioru. Ajte B IIMX yMOBaxX HaMe(eKTUBHIIINM € OCYIIIeHHS 3 OTHOYAC-
HHM BIIBEIEHHSIM 3aMBOI BOJIOTH T4 Ii II0gaYel0 B IIEePIOaH, KOJIHM BEPXHIL
mapy IPyHTY H€PECUXAIOTh 1 KyJIbTypH 0e3 BOAW THHYTb. BaraJsiom 1ist
PETyJIOBAHHS BOJHOIO DPEXRUMY 3aCTOCOBYIOTH €KOJIOTI30BAHUN KOM-
IJIeKC I‘lJ:[pOTeXHl‘IHI/IX arposico- Ta (piToMeiopaTHBHUX, arpOTeXHId-
HUX Ta 1HIIUX 3aX0IiB.

IIinrpyuToBi BOgu — I1ie HEpIINi BiJ MOBEPXHI MOCTIMHUMN TOpH-
30HT IMA3eMHUX BoM. dacom (popMyeThes IX THMYACOBUM piBEHL — Bep-
XOBOIIKA, SIKa 30MpaeThbess y BUTJIAAl HECYILJIILHOTO Iapy BOJIOTH HaJT
JIIH3aMH BOJOHEIIPOHUKHUX ITOPIJ 3a HU3XITHOro TOKY (1HQLIbTpaIrii)
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aTMocepHol BOJIOTH. 3aIlach TAKol BOJU € HEeBEJIMKHUMU, HECTIMKUMH B
vacl (y MAJIOBOJHI POKH BOHHM BIJCYTHI) 1 HEBEJIHK] 3a ILIOIIen. 13 el
IPUYWHY BILUIUB BEPXOBOJKHU HA IPYHTOTBOPEHHS 1 POTIOYICTH € He3HAU-
HUM (JIOKQJIBHUM 1 TUMYACOBHM). fKIIO % BOJOHOCHHUM TOPU3OHT 3aJIs-
rae HerJnbOKO, a KAIIlJIsapHa O0JISMIBKA OXOILIIOE IPYHTOBUI IIPOQIIb,
TO 3a TAKUX YMOB nmrpyHTOBa BOZIa CTA€ BasKJIMBUM YMHHUKOM IPYHTO-
TBOPHOTO TIPOIECY 1, BIAMOBIIHO, POIOYOCTI. O,Z[HaR arpoeKoJIoTiyHa
ouiHRa ii BIZIMBY MOXKe OyTH SAK IIO3UTUBHOIO, TAK 1 HETaTUBHOI (IIepe-
yciM, 3a IIIBUIIEHOT M1Hepam3auu)

B Vrpaiui smauwo nomupem p13H1 THUIN MAIPYHTOBUX BOJ, IIPUYPO-
YeHHUX J0 JaBHBOAIOBIAJBHUX TOBII, piukoBux gosuH [lomices, Jlicocremy
ta Cremy, (JIIOBIOTVIAINAJMLHIX BIOKJIAMIB, IIEPEeATipHUX 1 TPChKUX 30H,
y30epesk:Ksa MOpIB Tomo. BoHM po3pi3HATHCA 3a Ae0iTOM, KOJIMBAHHAMUI
piBHiB MIBUIKICTIO PYXY, COJIHOBHUM CKJIAJIOM. IX KMBJIEHHS BU3HAYAETHCA
KUTBKICTIO aTMOChEpHUX onamB penbedom, BI/IHapOByBaHICTIO JIITOTEeHe-
TUYHAMHA YUHHUKAMH. [3 TBHIYHOTO 3aX0/y Ha IBJIeHHUN cxm VRpalHH
rMOMHA 3aJIATAHHS IMATPYHTOBUX BOJ SHIDKYETHCS, a iX MiHepaJisariis
apocrae. ¥ Ilosiccl mepeBasxaroThb IX INIMOMHM MEHIIIE Bl IBOX, a TO ¥ 1 M,
OTsKe, BILIMB MIAIPYHTOBUX BOI HA IPYHTOTBOPEHHS TYT € HAMOLIBII BU-
pas3HUM, OCKIJTBEH POPMYIOTHCST OTJIeEH]I Ta 3a60JI0ueH] IpyHTH. Y ILIAKO-
poBux mammmadgrax Jlicocremy Ta Creiry mArpyHTOBI BOMH TIOTJIHOJIIO-
oTbes 710 5 — 10 M 1 rumbime, a X MiHepaJIi3alls YacoM IepeBHIlye 5 r/JI.
I3 1iei mpuumHM TYT MaiiiKe He TPAILIAETHCS 30HAJBHUX OIVICECHUX IPYH-
TiB, 32 BUHATKOM IIOHIB 1 OJI0felb Ha MOIOIMX (Hi3HBOILIIONEHOBHUX) JIe-
COBHIX Tepacax — IIPUIYIILKO-yIaMChKiN (0HOJIECOBI) Tomo. Ale TaMm, ae
HAIPYHTOR] BOJIU 3aJISATAIOTH BUIIE BiJ PIBHA 4 — 5 M, yTBOPIOIOTHCS IPYH-
TH, 34COJIEH] TI€I0 YK 1HIIIOK MIpOIO.

KispricTh 1 XiMI3M coJIell y IIAIPYHTOBHUX BOJAX BUPIIIAJBHUM UH-
HOM BILIMBAIOTH HA MOPQOTeHETHYH] BJIACTUBOCTI IPYHTOBOTO HPOdiIio.
3abosi0uyBaHHS 3a3BHUYAl CYIPOBOIKYE IPYHTOTBOPEHHS HA ILIOCKHX
PIBHMHAX, CKJIAJEHUX JIETKUMH IIOPOJAMU, MIACTEJIEHUMHU HA JesKii
rIMOMHI BOJOHEIPOHUKHUMY IVIMHAMA. 34 TAKUX JAHOIIAQTHUX YMOB
IPYHTOBO-IIIAIPYHTOB]1 BOOM MAOTh IOCTIMHUN B3a€MO3B SI30K 3 IPYHTOM.
Bupisusanicrs sangadgry meperikoskae IXHbOMY CTOKY, a JITOJIOTTYHO
3yMOBJIeHA 301HEHICTh MATEPHUHCHKHX ITOPIJT ITOSICHIOE BIIICYTHICTE y HUX
coseir. Ha rpywuTax, 3B’s13aHMX 3 IPYHTOBO-IIAIPYHTOBUMHE BOIAMU, TI0CE-
JISTIOTBCSI POCJIMHYU TI€PEBAKHO 3 HU3bLKMMH BeJIMYMHAMK TPAHCITIPAILi.
Bracmimok 1poro 1 gecyKIns TyT € MIHIMAJIBHOIO, III0 TAKOMK CIIPHAE HAKO-
IUYEHHIO BOJIOTH.

3ab0oI0uyBaHHA MPICHUMH BOJAMU CIIPUYMHIOE OTJIECIOBAHHS MaTe-
PHMHCBHKOI TIOPOMIH, 4 B MOTAJIBIIIOMY — ILJIIMUCTE, HE CYILIbHE, MO3aid-
He, 3aJI3UCTO-TYMyCHE OrJIeeHHS [-TOPM30HTY, MICJS YOr0 Ha ITOBEPXHI
MOYMHAETHCS TOPQOYTBOPEHHS, IO IIOCHIIETHCA 3 MITHATTAM PIBHS
miarpyHTOBOI Bomu. ¥ Takuit cmocid dopmyeTbest Topdy THO-TJIEHOBMI
IPYHT, IKUI €BOJIIOIIIOHYE B TOP(OBHUIILE.
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3a 1HII0I cXeMOK BiIOYBAETHLCA 3200 I0UYBAHHS SKOPCTKUMH ITIIPYH-
toBumu Bogamu 3 BucokuM BmicTrom Ca(HCO3)y, 3yMOBIIEHHM X KOHTAK-
TOM 3 BaIHAKAMHU, MepTesisiMHU, KapOOHATHUMH MOPEHAMH Ta 1HIITHUMU
3b0araveHuMu KaJibIieBMicHUMU mopomamu. OCHOBHOIO 0OCOOJIMBICTIO
chopMoBaHMX 3a IX YYACTIO IEPHOBO-III30JIMCTO-IJIEHOBHX IPYHTIB €
OTJIEEHHS 3 HAKOIMYEHHSIM TyMycy 3a HedTpasbHol peakxii. Ilnomy
CIIpHsie HAIJIUIIKOBE 3BOJIOYKEHHS (IIPUTHIUYyE OKMCHI IPOIIeCH) Ta Ha-
SIBHICTH O1KapOOHATy KaJsbIlio (3aKpIIIoe ryMmycoBi cmoinykm). [Ipucyr-
HICTH y BOMI TAPOJIITUYHO JIYKHUX COJIEM € IMPUYMHOK HeUTpasrisalri
OPTaHIYHUX KHCJIOT, I0 YTBOPIOIOTHCSA IIPU PO3KJIATAHHI (PITOPEIITOK.
ToMy peakirisa ryMycoBOro TOPHU30HTY y TAKHX IPYHTAX € HEHTPaJIbLHOIO.
IIpu KOHTAKTI IPYHTOBOTO ITPOQILITIO 13 3aII3UCTUMH ITAIPYHTOBUMU BO-
JlaMUd B HbOMY yYTBOPIOIOTHCSA OPYIEH1JI1 BOXPHUCTI IMPOMIAPKH BHACIIIOK
OKHMCHEHHS 3aKHUCHUX CIIOJIYK 3aJ1i3a.

PerynoBanus piBHA OiArpyHTOBHX BOJ y IPYHTAX 3 SBHUMU
O3HAKAMHU OIJIEEHHS ab0 3aCOJEeHHS PEeKOMEHIYeThCS 3IMCHIOBATH 34
PaXyHOR SHMKEHHS iX PIBHS PISHUMH METOJaMH BIIKPUTOTO YU 3AKPHU-
Toro apenasky. OcoOJMBOI yBaru 3ac/yroByIOTH ITAIPYHTOBI BOIM IIPHU
apomrerHi. CucTeMaTHYHHUN KOHTPOJIbP 38 HHUMH TYT € OOOB'SI3KOBUM,
OCKLJIBKM B IIPOLIEC] 3POIIEHHS IIIAIPYHTOBI BOAW MAIOTH TEHOEHINIO 10
migHaTTA. BigmosigHo 3pocrae Hebe3lleka BTOPHUHHOIO 34COJICHHS, IIe-
penycim y nammmadgrax Jlicocrerry 1 ocobsmmBo Crerry, me IiarpyHTOBL
BOOY, AK IPABHJIO, € TIEI0 UM 1HIIIOI MIPOI0 32COJIEHHIMH.

3MeHIIeHHsT BTpaT BOOM 31 3POIIYBAJIBHOI Mepeskl Ha (PLIbTPAIIiio
3aTpUMYye€ IMOHATTS PIBHS IMAIPYHTOBUX BOM 1, OTKE, € 3aI00LKHIM 3a-
coboM 0OpPOTHOM 3 MIABUINEHHAM IX PiBHA Ipu 3porreHHl. [lpomy &
cIipusie IpaBUJIbHA eKCcIuTyaTarris mepeski. [Ipu mommBax mo mel He mo-
BUHHO HAIXOIUTH BOIU OLIBIIE Bl IIependaveHol IIPoeKTOM BOIOKOPHC-
TyBaHHs. Bomopoamomisi moBuHEH 3abes3ledyBaTy OITHMAJIBHICTH pe-
SKMMY TIOJIMBY 1 3MIACHIOBATUCA 3 HAUMEHIIUMHU ITePEKUTAHHIMA BOIU
0 KaHaJIaX, II0 3MeHIIye Ii BTpaTth Ha QuibTpaimipo. Maxcumisaris
KKJI monmBHOI Bogu IIOBHMHHA OyTH JIEATMOTHBOM €KOJIOTi30BAHOIL CHC-
TeMU arpoMesIiOPAaTUBHUX 3aXO0[IiB, BOJHOYAC CIIPSIMOBAHUX Ha 3aIo0i-
raHHA HeOakaHoMYy IIIHATTIO PIBHS IMAIPYHTOBUX BOJI:

> MaKCHMaJIbHA (PITOIIOKPUTICTD JIAHIB KYJILTYPHOK POCIHMHHICTIO,
sIKa 3MEHIIye BUIAPOBYBAHHS BOJHU Ta TajbMye MMATATYBAHHS COJIEH 3
HIOIPYHTOBUX BOJT;

> KyJIbTUBYBAHHS baraTopiuHUX TPAB, SKe OHTI/IM13y€ izuuni BAC-
THBOCTI, II0 TAKO 3HUKYEe BHUIAPOBYBAHHS 1 3am00irae COJIEHAKOIIU-
YEeHHIO;

> OIIAJJIMBI CIIOCOOM IIOJIMBY (JIMIIIEe TIOMOBHEHHS mediIluTy Hau-
MEHIIIOI BOJIOTOEMHOCTI);

> II0CTIMHEe PO3IIYIIyBaHHS IIOBEPXHI IPYHTY B PAI[lOHAJILHIA CUCTe-
Ml H0ro oOpoOITKY 1 JKHUBJICHHS POCJIMH.
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Y mampmadrax Ilosicess sHMMKEHHS PIBHS MAIPYHTOBUX BOJ PEKO-
MEHIYETbCA 3IIMCHIOBATH OCYIIYBAJBHO-3BOJIOKYBAJIFHUM CIIOCOOOM
(arpomestiopaTUBHI CHCTEMH TIOJBIMHOTO PETyJIIOBAHHS) 3 PO3PaXyHKY
CTBOPEHHS JIOCTATHBO TJIMOOKOTO KOPEHEBMICHOTO APy Ta MOKJIUBOTO
#0T0 TIOTTOBHEHHS 30epeske o0 IPICHOI BOJ00 B IIE€PiOIH TOCTPOI OTpe-
6u pocauH y Bomi. ¥ Cremy BTOPUHHE BUKOPHCTAHHSA NPEHANKHUX BOJ
JI7LA 3POIIEHHS 06M€H€y€TbCH ix M1HepaJ113ameIo Yepe3 110 BOHU 3a3BU-
Ya¥ CTIKAIOTH Y IITYYH] YU IIPUPOIHI SHUMKEHHS, BOJONMU, PIKH.

8.3. MNoBiTpsA B I'pyHTI i NOBITPAHMIA pPeXUM I'PYHTIB

IloBiTpsa B rpyHTi € 0ro HeBIT €MHHM KOMIIOHEHTOM, 30Cepeiske-
HUM y HOPOBOMY ITPOCTOPl (IMITapax) 1 mpejcTaBJIEHNM I'a30BOI0 CYMIIII-
mrio Ny, Oy, CO5 (Tabir. 8.10) 3 DOMIIIKOI IpH aHAepPOOHHX IIpoIlecax
H,, HyS, CHy, NHj. IloBiTps, He MeHII BaskJIWBe 3a BOMY, HA BIAMIHY
BiJ Hel € MOOLJIBHOIO YACTUHOI IPYHTY, HAA3BUYAMHUMN TUHAMI3M SKOI
IMIOHANYITKIIIE 1HIUKYE €KO0JI0r0-010reoXiMIUHy PUTMIKY I'PDYHTOTBOPEH-
Ha. KiabKicTh 1 CKJIaJ IPYHTOBOrO MOBITPS CYyTTEBO BILIMBAIOTH HA PO3-
BUTOK Ta (PYHKINIOHYBAHHS POCJIMH 1 MIKPOOPTaHI3MIB, HA PO3YHHHICTD 1
Hpod)iany Mirpauilo XIMIYHHUX CIIOJIYK ¥ CKJIATI IPYHTOBHUX PO3YMHIB Ta
Ha IHTEHCHBHICTH 1 CIIPAMYBaHHS IPyHTOTBOPHUX IpOLeCiB. fk mormu-
HAY IPYHT 3aBAU BOMpae aTMOC(EepHi rasu, y TOMy 9HUCII i IPOMHUCIIOBI
TOKCUYHI ra30Bl BUKUIHU, Oepyun ydacthb y mypudikaiii 6iocdepu. [lum
TOSICHIOETHCA 3HAYHUM 1HTepecC 0 BUBYEHHS IPYHTOBOTO TIOBITPS.

Tabnuys 8.10. Cknan rpyHTOBOrO ¥ atMoc(epHOro noeitps, o6’emunx %

Cruiaz moBiTpsa Armocdeproro I'pyrTOBOTO
Asor 78 78 — 80
Kucenn 21 0-20
Byraexuconit ras 0,03 0,1-15

[TepeBaskHa OLIBIMICTE POCIIMH, ITEPEIYCIM KyJIbTYPHUX, HEe MOKYTh,
SK 1 TBAapWHU, ICHyBaTH 0e3 MOCTIHHOr0 MPUTOKY KHCHIO (OIITUMyM —
20 %, mimimym 0,5 — 2,5 — 5,0 %) mo ix KOpiHHA 3a OJHOYACHOI'O BHUBE-
JIeHHS 3 TPYHTY BYTJIEKHCJIOTO Ta3y, IIPH BMICTI SKoro moHasn 2 — 3 % po-
CJIMH TPUTHIYYIOTHCA. [307Ib0BAHHUM BiJl aTMOC(EPHOr0 MOBITPSA IPYHT
MOBHICTIO BUTpPAYae CBIM KHUCEHBb yChOTO uepes KUIbKA m10. Otike, IpyH-
TOBe MHOBITPA 3abealeuye sKHUBl OPraHi3MH KHCHEM JIMIIEe 34 YMOBH IIO-
CTIMHOIO 06M1Hy (aepairisg, razoo0OMiH) 3 aTMocd)epHHM HOBlTpHM SKe €
HPUPOTHOI CYMITIIO (ToMoceporo) TBOX MaKporasiB — iHepTHoOro Ny 1
crroHTaHHO peakTuBHOro Oy (78,084 + 20,946 = 99,03 % 06’'eMHUX), He-
onMinuO posbaBiaenux iHeptHEM Ar (0,934 %) 3 #oro aHasoramu
(Ne, 4He 1 3He, Kr, Xe) Ta mecrabimeauvu Ho (Hg + Oy = Hy0), CH,
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(CH4 + O9 = CO3 + H30) 1 N5O (2N50 = 2Ng + Oy). IIpaBuibHiiire roso-
PUTH IIPO YOTUPHU KOMITOHEHTH CyXOTO TMOBITPs (a30T + KMCEHDb + aproH +
+ Byrutexucnit ras = 99,99) abo I'sITh — 3aBIKIU 3BOJIOKEHOTO BOJISHOIO
IIapoIo IOBITPs. ¥ HHOMY TAKOK IIOCTIMHO € aepo30JIl, CKJIaIeH] TBePIu-
MU Ta 3PIIKEHUMH YaCTUHKAMU 010MreHHOI0, TEXHOT€HHOTO0, IIPOre HHO-
ro (3 Mopsi — XJIOpHAX, OpoMigy, HOOUIN), BYJIKAHOTEHHOIO Ta 1HIIIOIO
HOXOZI?KEHHS. I'azoobmin crpusie BHUPIBHIOBAHHIO CKJIAAY aTMOC(EPHOIo
Ta BIJIBHOTO IPYHTOBOTO TIOBITPs, ajie PO MOBHHU 1X 30ir He Moxke OyTH
1 moBu. Ha BliHy BIJl TOMOT'€HI30BAHOIO CKJIATY aTMocdepn CKIaz
IPYHTOBOTO TOBITPS € BKpad JUHAMIYHUM, 0COOJIMBO 34 BMICTOM KHMCHIO
Ta BYTJIEKHCJIOTO T'a3dy BHAC/IIOK 1HTEHCHBHOTO CIOKHMBAHHS KHCHIO T4
He MeHII iuTeHcuBHOTO mpoxykyBamHs CO,. Ilporecu kopuryroorhbes
MIBUIKICTIO aepalfii — B J00pe aepoBaHUX OCTPYKTYPEHUX IPYHTAX 3
ONTHUMAJBHUMH arpodisumuuumu BaacruBoctsamu Bmict CO9 B rpyHTO-
BOMY IIOBITP1 BIIPOJOBXK Bererarlii He mepesuiye 1 — 2 %, a smict Oy He
3HmKyeThes MeHIne Bl 18 %. Ha mepesBosioskeHHX Po30pIOBaHUX IPYH-
Tax BasKKOTO rpaHysoMeTpudyHoro ckiaany BmicT COgy Moike mepeBHIILY-
Batu 4 — 6 %, Bmict Oy mamatu HumKYe Big 15 % 1 HABITH 3HUKATH 3
Topd)’ THO-00JIOTHUX I'PYHTIB, Je IIPHU I[LOMY Pi3KO ImigBHUIILyeThbess 10 20 %
1 6ureire Koutentpariis COq, 3asnaoTseas CHy, Hy, NH; Torro.

OkpiM 8i1bH020 (IKE MICTUTHCS y BUBLIBHEHHX BiJ BOAU IIOpax) y
IPYHTI € TaKox adcopbosare (IuB. BUINE) 1 po3uurere (IlepeayciM Ipu
SHIIKEHIN TeMmepaTypi) B IpyHTOBOMY Po3dyuHi moBiTpsa. OcobuBo m00-
pe (1,13 r/ix mpu 10 °C) posuunserbca COy (a Takox aMmiak, CipKOBO-
menb — 2,5 — 3,3 /i) Ha BigMiHy Bin KucHiO (Bcboro 0,03 r/ir). Hacuuen-
HA rpyuTOBOro posunuy COq Bifirpae HeabUAKY HMeTOXIMIYHY 1 €KOJIOTO-
0loreoxiMiuHy poJib. TakuWil pPO3UYMH CTA€ ArpPeCUBHUM [0 OLIBIIIOCTI
BaYKKOPO3UMHHUX KapOoHAaTiB, mepenycim kKaabimry CaCOs, momomiry
CaCO3-MgCO3, marmesuty MgCOs, cumepury FeCOs, wmasaxity
Cu(OH)5:CuCOsg, skl cTaoTh IPH IIHOMY MITPAIIHO aKTUBHUMH SK Y
MesKax IPYHTOBOTO Tpodisiio, TaK 1 B MapareHeTHJIHO HOeJHAHUX JIAH/I-
madTax 3arajioMm. BuHoc (BHJIyrOByBAHHS) Kap60HaTlB 1'11;[ Ilero HiTBH-
menoi koureuTpaini COy B IpyHTOBOMY IIOBITPI, a OT:e, 1 B IPYHTOBOMY
pO3UMHI OTPUMAB HA3BYy OekapboHamu3ayli, 3yMOBJIE€HOI 3CyBOM JIIBO-
PyY BiIOMOI re0oXIMIYHOI PIBHOBATH:

Ca(HCO)3 = CaCO3 + HQO + COZ

Ileit mpoitec € 3HAYHO MOIIHPEHUM B AKTUBHO 3POIIYBAHUX IPYH-
tax. Ha#blaem ekolHQOPMATHBHHAM IIOKA3HUKOM 0l10JIOTIYHOI AKTHB-
HOCT1 I'PYHTIB € TaK 3BaHe «IuXaHHA IpyHTIB» ([[K), AKe XapaKkTepH-
ayerbes mBuakicTio BugiyieHHs COg9 3a OOUHUINO Yacy 3 OQUHUII II0-

BepxHi. ¥ IIpollecax 3 HOPMAJIBHUM KHUCHEBUM OUXQAHHAM IDYHMY
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BiOyBaeThbCsT TOYHO HOpMOBaHWI exBiBaseHTHHE obMin Oy Ha COq
(Ix = Ccoy/Coy=1), alte B 6araThoxX BUIIAJKAX CIIOCTEPIra€ThCA BLIXH-

JIEHHS B TOX UM 1HIIKH 01K BIJ HOPMAaJIbHOTO OOMIHY — IIPK PO3KJIATAH-
"l mgimigis (kupiB) [k sHmxyerbes g0 0,7, mpu posumHenHi COgy Ta
3B’sg3yBaHHl Moro B rigpokapboHatu — mo 0,2, a Ipu po3KIagl KHUCHe-
30aravyeHux pevoBuH J[x cTae OLIBIIMM Bl OMWUHHUIIN. 3arajioM Moro i-
TeHCHBHICcTh KoauBaeTbesa Bl 0,01 mo 1,5 /M2 3a 1 rof 1 3ajleskuTh He
JIMIIE Bl CYTO I'PYHTOBUX a00 IIOMOJHMX yMOB, a ¥ mepemyciM Bia ¢isio-
010XIMIYHMX 0COOJIHBOCTEM (hiTO- TA MIKPOOOIIEHO031B, (heHO(a3H POCIIHH,
iX rycroru ToIno. «JIMXaHHA IPpyHTY» XapakKTepuaye Ol0JIOTIYHY AKTHB-
HICTHb TIPYHTOBO-IIEHOTUYHUX EKOCHCTEM y KOMKEH KOHKPETHHUM Iepiof
yacy 1 MOro eKCTpeMyMU MOKYThb OyTH EKOJIOTIYHUMH 1HIUKATOPaAMU
CIIPSIMOBAHOCTI HAMBAKJIMBIIINX [IJIsI HUX IIPOIIECIB.

Miicpoeasu (NQO, NOQ, CO, CH4, CzHg, CQHQ, Hg, HzS, NH3, PH3,
MepKanTaHu, TePIIeHHd, CITUPTH, edipu, Tapa OpraHidyHux 1 MiHepaJIbHUX
KHCJIOT) HAOXOISATh J0 IPYHTOBOIO IIOBITPSA BHACIIOK MeTa0OJIYHUX
IPOoIleciB MIKPOOpPraHiaMiB, TpaHcgopMallll OpraHOreHHUX PEYOBHH, J100-
PHB, IIECTHIIH/IIB, a TAKOMX TeXHOIeHHHM ILIgxoM. KoHIileHTpaInsa Mikpo-
rasiB 1 JIETKMX KOMIIOHEHTIB 3a3Budyail He mepeswminye 1-(10-9...10-12) %,
aJjie IbOT0 MOXKe OYTH IIIJIKOM JIOCHUTh, JJIS TOTO 100 3araJibMyBaTH, a TO
¥ ITapaJTidyBaTH MTOBHICTIO G10JIOTIYHI IIPOIECH B IPYHTAX.

Kucenn 3abesmeuye mepedir ycix aepoOHUX I'PYHTOBHUX IIPOIIECIB, KO-
JIeH 3 SIKUX He BiZIOyBaeThCs 1mMo3a #oro ydacTio. TiabKu 3a JOCTATHBOTO
BMICTYy KHCHIO B IDYHTOBOMy IIOBITpl aKTHBHO PO3BHBAIOTBCH KOpEH,
TpaHC(OPMYIOTBC B JIOCTYIHI (POPMH €JIeMEHTH KHUBJIEHHS POCJIHH,
HOTJIMHAETHCS BOJIOTA, 3TIHMCHIOITHCS MIKPOoO1ooTiyHl Ta OloxiMivHl (Y
TOMYy 4ucCJIl pepMeHTATUBHI) mporech. JedimuT KUCHIO CIIPUYUHIOE Pi3-
ke sumkenus OBII, mocutioe aHaepobiosuc, MPU3BOAUTE A0 YTBOPEHHS
TOKCUYHUX JIJISI POCJIMH PEIYKOBAHUX CIIOJIYK, IMOTIPIIMYIOYH ITUM OljIb-
IIICTh HOKA3HUKIB pomiouocTi (Tadi. 8.11).

Hopmasnpuuit mepebir aepodHHX npouecm Y TyMyCOBOMY I‘OpI/I3OHT1
3a683Heqy€TBCH 3a ONTUMAJILHUX IIapaMeTplB TeMIIEPATyPH 1 BOJIOTOCTI
mpu BMICTI He MeHIne HIE 2,5 — 5,0% KHCHIO B IPYHTOBOMY IIOBITpi (1H-
aKIle CTBOPIITHCS HEePeIyMOBH IS aHaepo6HHx ITPOIIECIB). Temmepa-
Typa 1 BOJIOTICTh IpYHTY 1CTOTHO KOPUTYIOTH Il ITApaMeTPu — CKAaMKIMO,
JIediIUT BOJIOTH 1 HU3BbKI TeMITepaTypu HpI/II‘HO6IIIOIOTb 6ioJIOTIYHI TIPO-
IIEeCH, 3HAYHO SHUKYIOUH IIUM II0TPe0y B KUCHI.

He meHI BamInBuM 171 IPYHTOT€HE3Y € BYTJIEKUCIIHN a3, €K0JIOTIY-
HA POJIb STKOTO BU3HAYAETHCSA HACAMIIEPE THM, IO B MOr0 IIPUCYTHOCTI
CTAIOTh POSUMHHUMH, 4 OTHKe, JOCTYIIHIIIMMHU [IJIs POCIHUH 0araTto cro-
JIYK, aKTHUBI3yIOTHCSA MIrparfiiui motoku, ajge ocaoBHe — COq € roJios-
HUM YYaCHUKOM (POTOCHHTE3y. JHAYHY YacTuHy (10 70%) ByrJIEKHCIOTH
JIJIs f10T0 3a0e3IIeYeHHsI POCIMHHU CIIOMKUBAIOTE 13 IPyHTY. TaKok oueBu-
JITHOIO € I HeraTUBHA POJIb BYTJIEKHCJIOTH — B IIIABHUINEHUX KOHIIEHTPA-
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IisIX BOHA IPUTHIYYE IIPOPOCTAHHSA HACIHHS, 0TKe, 3HUIKY€E BPOKAI TO-
10.

Tabnuysa 8.11. Bnius aepo- Ta aHaepo6io3ncy Ha BJIACTUBOCTI OPHOIO mIapy
nepHOBo-mifg3onucroro rpyury, Mr/kr (Fe, Mn y 0,1 1. H,SO, 1 rpymm, 3a Yupukosrm)

Bapiaur pHkC1 rHoy FeO MnO Nno3- Py05
Amnaepobiosuc, 60 % I1B 7,5 17,5 153 760 0 3,8
Amnaepobiosuc, 120 % I1B 6,6 15,0 2420 1250 0 2,6
Aepobiosuc, 60 % I[1B 5,2 29,0 22 245 128 6,1

CmiseigaonrernHs COq: Oy B mpodiyisix pisHUX IPYHTIB Iyske Bapiioe.
Y Hemd(bepeHLuHOBaHHx IPYHTaX BOHO € MOHOTOHHHM, a B nudepeHIri-
HOBAHMX MIHJIMBEM — B LIIOBIaJbHHUX TOPU3OHTAX, Y FJII/I6OKI/IX mrapax
13 HAOJIMKEHHSAM JI0 IIAIPYHTOBHMX BOJ BMICT BYTJIEKKCJIOIO Ta3y 3poc-
Tae, a KMCHIO — IIaJIae.

OcCHOBHHMH 3KepesIaMy I'PYHTOBOTO IIOBITPA € aTMocdepHe HOBITPS 1
ra3u, IPOAyKOBAHI B IPYHTI pi3HOMAHITHUMH 010JIOTTYHUME IPOITECAMHU,
a rasw 3 IIMOWH JiTocepHr BLMIrPalTh TYT 3HAYHO MEHIINY POJIb. Y
IPYHT PETyJSpHO MOTPATISIOTH TAKOXK TadW, PO3UYMHEHI B METEOpHIH
(aTmocdepriit) Bomi. AHaepoOH1 MPOIECH IIOCTAYAIOTD 0 IPYHTOBOTO II0-
Bitpss CHy, HyS, NHj Ta iHmm rasu meTaHoBoi rpymu, aepoOHI — mepe-
BaskHo COq. IHOMI M0 IPYHTY MPOHUKAIOTH HABITH BYTJIEBOIHEBI (IIAJTHB-
HI) Ta3u, Kl HAJIXOJATh TYIH 3 HA(TOBUX POJIOBUIIL, 4 TAKOMK rasdu 60JIOT-
HOT'O TIOXO/KEHHSI 3 MOPChKHUX, 03€PHUX, PIYKOBHUX MYJIIB, Fa3H, yTBOPIO-
BaHI IIPU YUCJICHHUX XIMIYHHUX peakInax (Ipu mepexosl OikapOoHATIB y
KapOoHAaTH, Ipollecax OKMCHEHHS-BITHOBJIIOBAHHS TOIIIO).

[TorsuHaHHS IPYHTOBOTO MOBITPS TBePAUMH das3aMu I'PYHTY, AK BiKe
3a3HAYAJIOC, B1IOYBAEThCA 3TIITHO 13 3aKOHAMHU HEIOJIIPHOI (MOJIEKY-
JsapHol) ameopbirii. [Tpu mbomy mosuTrBHA a/cOPOITisA ra3iB TBEPIO I10-
BEPXHEI0 I'PYHTY IIOCHJIIETHCS 31 30LIBIIEHHSIM THCKY rasiB (KOHIIEHT-
pairii) 1 raJbMy€eThCS 3 IMMIBUIIEHHAM TeMiiepatypu. ['asu agcopoyoThesa
IpyHTOM y Taki# mociimoBHOCTl: He < Ny < Og< CO9< NHj3< H,0. Ileit
PsI II0OKAa3ye, 10 OCHOBHI I'a3H IOBITPSA — KHCEHb 1 a30T — aIcopOyI0Th-
cd TBepauMH (pasamMu IPyHTY cJallire, Hisk maporromgioua (1 pigxa) BoJIO-
ra, ssika OYKBAJIbHO BHUTICHSIE aJCOPOOBAHI ITOBEPXHEIO IPYHTY OCHOBHI
rasu moBitpsa. I3 1miel sk IpUYMHN MaKCHMAJIBHO aIcopOyIOTh rasy Cyxi
IPYHTH, ¥ BOJIOTHX I 3IATHICTH cJjiabIae, JocATAOYN Maiiske HYyJIS B
II€PE3BOJIOKEHUX IPYHTAX.

HOBiTpHHI/Iﬁ PEeKUM IPYHTY BHU3HAUAETHCI NOBIMPOEMHICMIO 1
NO6LMPONPOHUKHICTMIO, & TAKOX CYKYIHICTIO BCIX IIPOLECIB HAJXOKEH-
Hsl HOBITPs 10 IPYHTY, HOr0 IepecyBaHHs 1 ra3000MIiHy MIK IPYHTOM 1
atmocgeporw. Cepenniit Bmict Oy (20 %) 1 CO4 (0,2 %) y I'pyHTI TOCTIHHO
3MIHIOETHCA Uepes3 IIOPYIIeHHs mporleciB aeparni. Tak, micjas cHIBHOTO
morry abo mosuBy KUTbKiCTE CO9 B IPYHTOBOMY IIOBITPI CYTTEBO 301JIb-
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myerbesa, a Oy, HaBOaku, aMeHITyeTbesa. 1le mosxe HeHamoBro (Ha 1Bl —
Tpu 100M) IIPUTHIYYBATHA 010JIOTIUHI IIPOIIECH y IPYHTAX, IIICJIS YOro Xa-
PaKTepHUH JIJIsT TIEBHOTO IPYHTY BIJTHOCHO TIOCTIHHWM CKJIa] IOBITPS 3a-
BISAKUA ra3006MiHy Bi,HHOBJIIOQTBCH

I'azo00MiE Misk IPYHTOM 1 aTMocd)epOIo KOHTPOJIIOIOTh:

> nudysis rasiB — OCHOBHHH MexaHI3M razoo0MiHy, TOOTO X mepeTi-
KaHHSA 3 MICITb IIIBUIIEHOr0 IAPIIaJTbHOr0 TUCKY JI0 MICITh SHUKEHOTO;

> 3MiHa 0apOMETPUYHOTO TUCKY — HOTO IJBUINEHHS IIOCHJIIOE HAI-
XOJIKEeHHS IIOBITPS IO IPYHTY, 4 3MEHIIIEeHHsI CIIPUsie eMicli ras3iB 3 IPYHTY;

> 3MIHA TeMIIePaTypyu — OXOJIOMKEHHS I'PYHTY CYIIPOBOIUTHCS IIPO-
HUKHEHHSIM Y HbOTO aTMOC(epHOT0 TIOBITPs, HATPIBAHHS — BTPATaAMU,

> aTMocepHi OImajau, Kl BOJHOYAC 30aradyiTh I'PYHTOBE IIOBITPS
KHACHEM, 3MEHIITYIOYH IIPU IIhOMY KLIBKICTh BYTJIEKHUCJIOTA ¥ HHOMY;

> BiTEp, IO CIPHUIE IIePEeMINTyBAHHI0 aTMOCEPHOT0 TOBITPS 3 IPYH-
TOBUM;

> TPaHyJIOMETPUIHUM CKJIAJ, MIKPO- 1 MAKPOCTPYKTYpa — IHUM JIeT-
IIMMY € IPYHTH 1 9UM OLIBII OCTPYKTYPEHUMHE € IDYHTH BAKKOTO TPaHy-
JIOMETPHUYHOrO CKJIA/Ty, TUM IHTEHCUBHIIIMM CTa€ Ia3000MIH;

> BOJIOTICTH IPYHTIB — 3 MIJBUIIEHHAM BOJIOTOCT1 (OCO6JII/IBO HB) mo-
TIPIIYETHCA Ta3000MiH, a HPW 3alOBHEHHI IIMIAP BOJIOTOK Ta3000MIH
B3araJIl IPUITUHSIETHCS.

YHacmiior razoo0MiHy B IPYHT IIPOHMKAKTb PI3HI KHCJIOTH, aMlak,
COJIL, OPraHIYHI CIIOJIYKM, TEXHOTeHHI BUKUIM, MIKPOOPraHI3MU 1 HaBITh
KOCMIYHUM IIMJI, IO MICTATHCSA B 1oBITpl. IIpore, HesBasmKaouu Ha aKTHB-
HUI ra3000MIH, BMICT a30Ty y IPYHTOBOMY HOBlTpl 3aBKIN BIIPISHSIETD-
cs BI aTMocdpepHoro OCKIJIBKU BIH IIOCTIHHO 3B’3y€THCS a30TO(IKCYIO-
YMMH MIKpPOOpTaHI3MaMH, B Pe3yJIbTATlI Y0r0 HOT0 BMICT y I'PYHTOBOMY
HOBITPl TEHIEHITIMHO 3HIIKYEThCA. 3aTe IeHITpU@IKAIls, sSKa CyIpo-
BOJIZKY€E pO3Iaj OLIKIB TA IHIIMHMX A30TOBMICHHUX CIIOJIYK, CIIPHSE IIIIBH-
IIIEHHIO BMICTY a30Ty B I'PYHTOBOMY HOBITPI.

Oco0JIMBO CHJIBHO BIIMBAIOTH HA CKJIAJ IPYHTOBOTO IIOBITPS BOJIOTA 1
TeMIIeparypa IPyHTy. 31 301IbIIIEeHHAM BOJIOI'OCTI 3MEHIIIYEThCS II0BITPO-
€MHICTh, HOPYIIYETHCA CHCTEMAa IIOBITPONPOBLIHHX INMIAP, a Pa3oM 3
HeI0 — Tra3000MIH 1 BIIBeIeHHS rasiB 3 IpYHTY. Boutoricts 1 Temmepary-
pa, y CBOIO Yepry, BU3HAYAIOTH 1HTEHCHUBHICTH 010XIMIUYHUX ((bepMeHTa-
TUBHUX) II€PETBOPEHb, a OT/Ke, 1HTeHCUBHICTH CIIOKMBAHHS KHUCHIO 1
MPOAYKYBAHHS BYIJIEKKCJIOTO Tady. 3a OITHMAaJIbHOI BOJIOTOCTI 1 TeMITe-
paTypu 610JIOTIUHI IPOIECH BHPAKEH] MaKCHMAaJIbHO, TOMY KOHIIEHTpA-
IMisT KMCHIO MIHIMaJIbHA, a BYTJIEKHCJIOTO rady — MaKCcHMaJibHa. B pasi
BIJIXUJIEHHS BOJIOTOCTI 1 TEMIIEPATYPH BiJI ONTUMYMY KOHIIEHTPAIIl rasis
amimoTbea (Og — 301abmIyIoThCsT, CO9 — 3MEHIYI0THCS), BU3HAYAI0YUN
UM XapaKTep MOBITPSHOTO PEKUMY IPYHTIB y PIYHOMY, CE30HHOMY ITHUK-
JIax, ICJIS JIOIILY, TIOCYXH, 3POIITEHHS TOIIIO.

ViiapHeHHS IPYHTY, IOTIPINTYOYN aepalrio, IIPU3BOUTh J0 30ara-
YeHHs HA TPUBAJIUM Yac I'PYHTOBOTO IIOBITPS BYTJIEKHUCIIMM T'a30M, IO
OITIHIOETHCSI HETATHUBHO.
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VY BOJIOTl POKH y IPYHTOBOMY IOBITPI CIIOCTEPIraeThCsI HAKOIIMYEHHS
MaxcuMaabHuX KiabkocTein COq. Ilim mepeBHOI POCIMHHICTIO IPYHTOBE
HOBITPSA MICTHUTh BYTJIEKKCJIOTO Ta3y TAKOK OlIbIle, HIK y II0JI1, 3aiHdA-
TOMY CLIBCHKOTOCIIONAPCHKUMU KYJIBTYPaAMH.

[TocriitHO ImEepe3BOJIOIKEH] IPYHTH MAalTh 0CO0aMBO Bucokuit (1 — 2,
HaBITL 7 %) BMICT BYIJVIEKHCJIOTO Ta3y, 4 KHCHIO — SHIKeHHH 10 19 1
HaBITb 13 — 14 % (Il KPUTHYHI 3HAYEHHS € XapaKTePHUMHU IJIS OrJjIee-
HUX I'PYHTIB).

Buxopgsuwm 3 ommcaHnxX 3aKOHOMIPHOCTEHM, BUOMPAIOTH 3aXO0IU Pery-
JIIOBAHHS ITOBITPSITHOTO PEKUMY I'PYHTIB. Bymb-saxuit 06po6iTok (0cobsru-
BO TJIMOOKMI IIOJIUIIEBUH 3 IHTEHCHBHHM pPOSIIYIIYBAHHSAM IPYHTY)
CIIpHsie HOJIIIIIIIEHHIO aeparrii, a BOJHOYAC — Tra3000MiHy, ITOTJTMHAHHIO
KHUCHIO, 1 32 ONTUMAJBHUX ITapaMeTpPiB BOJIOTOCTI 1 TeMIIepaTypu — akK-
TUBHOMY IIPOJYKYBAHHIO BYTJIEKHUCIIOTO rady. Llkomy crpusiors ocymieH-
Hs, & TAKOXK YCl 3aXOH ITOJI0 MOJITINIEHHs (PISUYHOTO CTAHY M OCTPYK-
TYpPIOBAHHS IPYHTIB.

VYTHOEHHST TAKOK KOPUIYE CKJIAJ] I'PYHTOBOTO TOBITPS, ajie HEHAJIOB-
ro — 4epes3 aKTHBHHIN Ia3000MIH I'PYHTOBOIO Ta aTMOC(EPHOro IIOBITPS
31 MIBUIKUM 3PIBHOBAMKYBAHHAM HMOro CKJIany. I3 1€l s IpHUYMHN IoMO-
IMeHI3YEeThbCA CKJIA IIOBITPA B Tporocdepl (mo 18 kM) Ta mpu3eMHOMY il
mapl — BHACIIIOK BEPTHKAJBHUX 1 TNOPU3OHTAIBHUX KOHBEKITIMHUX
IepeMiIlyBaHb ITOBITPS.

8.4. MNoxuBHUN pexum (TPodHICTb) I'PYHTIB

[eit 6JI0K pesKUMHUX XapaKTEePUCTUE IPYHTY € OysKe CKJIAIHUM 1 Cy-
[EPEeUSINBUM Y IEeTAJIAX, PO3TJISI AKUX B HMOAPOOUIIAX € OCHOBHUM 3MiC-
ToM cydacuoi arporomivnoi ximii (JI.M. [Ipsaummaikos, O.B. ITerep6ypr-
cekmii, B.0. Aromiu, I1.A. Biaacior, M.M. I'opoxwiit). Tyt sxe mependaua-
€ThCA JIMIIE KOPOTKMH OIMC HOro CyTo IPYHTOT€HHHX (T€HETHYHUX,
IPYHTOBO-EKOJIOTTYHUX, 010T€0XIMIYHNX) ACIEKTIB, 3yMOBJIEHHX HOBE/IIH-
koo B rpyHTax makpo- (N, P, K, Ca, Mg) ta mikpoenemenTtis (Fe, Mn,
Zn, Cu, Co, Mo, B). IlomusHuit pesxnm IpyHTIB (iX TPoHICTE) HOPST 3
BOJIOI0, TIOBITPAM, €HEPTEeTHKOI € HAWBAKIUBINIMM OJIOKOM IPYHTOBOI
(sarasom Oioccpeproi) pomgrouocti B poaymimHl B.P. Bimbsamca (mus.
poam. 9).

A30THHI pesKuM IPYHTY IIOBSI3aHUI B OCHOBHOMY HA CTApTi 3 Iy-
MYCOBHUMU CIIOJIYKAMHM, POCJMHHUMH PEIITKAMH PIi3HOTO CTYIIEHS pPO3-
KJIQAy Ta MIKpoOHOI0 masmon. Ha oprasivsi CIIOJIYKH a30Ty IIPUIALAE
mouay 90 % fioro 3araJbHOrO BMICTY, IIPOTE€ BOHHU € HEIOCTYIIHHMK POC-
JIMHAM, SIK1 CIIOKMBAIOTH TLIBKKM a30T MIHEPAJIbHUX CIIOJIYK, KLIBKICTH
AKUX He nepepuulye 1—3 % BiJ 3araspHOro asory. OTiKe, OCHOBHUM
JKEPEeJIOM MIHEepasIbHOTO a30Ty € OPTaHIdHI PEYOBHHHM, SIKL B IPOIECI
aMOHI(IKAIIl PO3Maga0THCA A0 aMiaky (Y KHUCINX IPYHTAX — IIiJT BILJIH-
BOM T'pu0iB, y HEUTpaAJIbHUX — O0aKTepiil, a 3a MOCYILINBUX YMOB — aK-
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THHOMIIETIB). AMiak (PI3UYHO MOTJIMHAETHCS ITOBEPXHIMU IPYHTIB yV BU-
riani iona NH; — I'BK (06MiHHO), a BHACIIOK mTo/1a/IbIIoi HiTpudika-
mi — mepexoauTs y HlTpaTHy dopmy. Ax 3asHavasocs, i BILIUBOM

bakrepiit Nitrosomonas aMiak CIIOYaTKy OKHUCHIOETHCS JIO a30TUCTOI KH-
cimoru: 2NH3 + 309 — 2HNO, + 2H,0, sika moTim i BILITMBOM GaxTe-
piit Nitrobacter mepexoauts B azorHy: 2HNOg + O —» 2HNO3 (B aepob-
HHX YMOBaX 3 HEATPaJIBHOK ab0 JIysKHOW PEaKII€ IPYHTY; BallHyBaH-
Hi 3aBX¥KIM aKTUBI3ye HITPpUQIKAI B KUCINX I'PYHTAX).

AHaepoOH1 yMOBH CIPHUAIOTH IIPOLECaM JeHITpH(IKAIIL, 38 AKUX a3oT-
Ha KHCJIOTa IIePeXOIUTh B A30TUCTY, HITPATH — B HITPUTH 1 MOJIEKYJISAP-
Hul a3ot. JleHiTpudikaIlisa Mae HeTATUBHUM IPYHTOBO-€KOJIOTIUYHUH HA-
CJIIOK, OCKLIBKY IIPU3BOIUTE 10 BTPATH MOJIEKYJIIPHOTO a30Ty 13 IPYH-
Ty depes3 HOro BUXLO B aTMocdepy. 3arajbMOBYe IeHITPHU(MIKAINII0 Ball-
HyBAHHs Ta IOCUJIEHA PO3IYIIYBAHHAM aepallis IPYHTY.

OnHuM 3 IepIIonzKepest IPYHTOBOIO a3oTy € HiAJIBHICTh a3oTodikcy-
OYHX MIKPOOPTaHI3MIB, I[0 BUIHHO (PYHKITIOHYIOTH Y IPYHTI, 1 cMMO10THY-
HUX (3 6000BUMH KyabTypamu). HaxomuueHnit y MIKpOoOHIH miradMi a3oT
micJis i1 po3mamy Ta MiHepasisalril Moske OYyTH BUKOPHCTAHHUM aBTOTPOX-
HuMH oprauiamamu. MiHepaapbHUM a30T HECUMOIOTUYHOTO TOXOIKEeHHS
cTaHOBUTH 5 — 15 Kr/ra, a cumOloruunoro — 70 — 200 kr/ra. Hesenuka
KIJIBKICTE MIiHEpPaJILHOTO a30Ty MOTPAIlIfAE Y IPYHT 3 aTMOC(EepPHHMU
omamamu (2 — 5 Kr/ra), a TAKOMK 3 OPraHIYHMMH TA MIHEPAJILHUMU H00-
puBamu. OTike, a30THUM PEIKUM I'PYHTY 3aJIEKUTD BiJl 0araTboX MIPUPO/I-
HO-aHTPONOIeHHUX YMHHUKIB, K1 il 3yMOBJIIOIOTE HOr0 PUTMIKY.

AB0THMII pesRUM IPYHTY OLIHIOITE 32 IIOKA3HUKAMHU, K1 XapaKTepHu-
3yIOTh STK HOT0 cTa0lIbHICTD, TaK 1 guHaMiyuuil crad. CTIMKUMY TTOKa3-
HUKaMH € BMICT 3araJIbHOTO a30Ty, HOro BasKKOTLIPOJII30BAHUX 1 30BCIM
HEeTIPOJII30BAHUX CHOJIYK. 34 I[UMHU IIOKA3HUKAMN HEMOKJIMBO BHU3HA-
YUTH PiBEHb 3a0e3I1eYeH0CT] POCJIMH JOCTYITHUM JJIs1 HUX 830TOM. IIpore
BOHH € Jly’Ke 3PYIHHMU IIPH IOPIBHSAIBHIA €KOJIOT0-TeHeTHYHIN Xapak-
TEPUCTHIL a30THOTO PEeKUMY pISHUX THIIB IPYHTIB. Taki % noKasHUKH,
SIK JIETKOTIIPOJII30BAHMHI a30T 1 HITpUIKAI[fHA 3IaTHICTD IPYHTY, Ha-
a0Th MOKJIUBICTH OIIHUTU OJIMIKHINA pe3epB a30Ty, SKHU MoKe O0yTu
BiZIpa3y BUKOPUCTAHWN BHUPOIIYBAHUMHM ClIBCHKOTOCIOTAPCHKUMU POC-
aguHamu. Came 3a HUMHU ¥ BH3HAYAIOTH J03U a30THUX TOOPUB Ta IIPO-
THO3YIOTH pPIBEHb MOJKJIMBOI BposkaiHocTi. Ha#blapin muHAMIYHUMEA
KOMIIOHEHTAMH a30THOTO PEKHUMY € aMOHINHI 1 HITPATHI CIIOJNYKH, K1
JIal0Th MOKJIMBICTD OIEPATUBHO OIIHIOBATH 3a0€3MeYeHICTh POCJIUH J0-
CTYIIHMM a30TOM. Y IPYHTI aAMOHIMHMI a30T IIPEICTABJIEHO COJIIMU

NH4C], NH4N03, (NH4)2804, (NH4)2003, (NH4)2HPO4 Ta aMOHIEM

(NH}), mornuuyTEM IBK B o6minHO-dircoBanomy crami. Hirparwmit
a30T HpeCTaBJIAIOTH col a3oTHol Kucsiotu — KNOg, Ca(NO3)s, NaNOs;,
NH/NO;, Fe(NOs3)y, AKl IIOCTIHHO MICTATHCA B I'PYHTOBOMY PO3YHHI,
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ockinbku aHioH NOj IpyHTOM He IOTJIMHAETHCS, Yepe3 II0 JIeTKO BUMU-

BAETHCSA B HUKHI TOPU30HTH IPYHTY, HEPIIKO J0 MiAIPYHTOBUX BOI,.

IpyHTH pI3HOrO IOXOKEHHS BiIPI3HAIOTHCS BMICTOM 3arajIbHOTO
a3oTy, popMaMu HOro CIOJIyK, IHTEHCHBHICTIO iX TpaHcdopmarrii. Ba-
JIOB1 3amacy a30Ty B METPOBIM TOBIIM PI3HUX THUINB I'PYHTIB KOJIHABA-
oThea Big 2 go 22,8 T/ra. Halimenrie ixX y 1epHOBO-III30JIMCTUX Ta Cl-
PHUX JIICOBHUX IPYHTAX, a HAMOLJIbIIE — B YOPHO3eMaX TUIIOBHUX TA 3BU-
yadHuX. BMicT 3araJibHOro a3oTy B OPHOMY IIApl IPYHTY KOJIMBAETHCS
B Meskax 0,067 — 0,303 % (rabu. 8.12).

Tabruys 8.12. Bmict CrOsyK a30Ty rpyHrax Yxpaiuu (0 - 20 cm)
(3a HIxoume-Kopoabosomw )

: Jlerkorin- | Baskkorizg- . .
3ara- | Minepass- : - Herigpooi-
JIBHUH HUH poma3oBa- poJm3oBa- 30BaHUN
HUH HAA
Ipysr & 2 & 2 &2 &2
& o £ o B o E o E
E g g | 24 5 | .24 g | 24 5 | B34
2 B AEl & o= B AEl & =
®& | 5 |=g| ¥ |wE| & |=E| 2 |8
JlepHOBO-ITi T30 TUCTHIA
JIETKOCYTJIMHKOBUI 0,067 18 3 98 15 202 30 352 52
Temmo-cipumit JerKocyr-
JIMHKOBUN 0,184 | 42 2 202 11 197 | 11 [1393| 76
Cipwuit oI1i/130JI€HHH JIer-
KOCYTJIMHKOBH 0,089 17 2 91 10 132 15 649 73
Yopuozem:
perpajioBaHuii cepe-
HBOCYTJIMHKOBUY 0,208 | 23 1 196 9 271 13 | 1585 | 77
THIIOBUU CEPETHBO-
CYTJIMHKOBUH 0,217 41 2 127 6 293 13 | 1709 79
TUIIOBUY Ba'KKOCYTJIN-
HKOBHUI 0,303 | 30 1 232 8 366 | 12 |2402| 79
3BUYAWHUN JIETKOIJIN-
HUCTHUH 0,217 | 22 1 231 11 | 236 | 11 |1681| 77
IIBJIEeHHUN JIETKOTJIN-
HUCTHA 0,218 | 44 2 240 | 11 | 262 | 12 |1637| 75
TemHo-kamTaHOBUI CI1a0-
KOCOJIOHITIOBATHH BaKKO-
CYTJIMHKOBUIH 0,216 | 31 1 347 16 | 203 9 1581 | 74

* Houew Vxpauns! u nossienre ux mwiogopoaus. — T. 2. — K., 1988.

Y [epHOBO-III30/IMCTUX IPYHTAX CIIOJIYKH A30Ty PYXOMIIII, HIK Y Y0p-
Ho3emax. Tak, MiHepaJILHUM a30T CTAHOBUTEL Y HUX 3%, JIETKOTIIPOJIi30-
BaHuii — 15 %, HerigpomizoBauuii — 52 % BiI 3araJIbHOro, a B YOPHO-
3eMax ui IIOKA3HUKN ,uopiBHIOIOTb BigmoBigEo 1 -2, 6 —-111 73 —79 %.
Bwmicr HiTpaTHEX Ta aMOHIMHHX CIOJIYK XapaKTePH3YeTbCS 3HATHOI
OUHAMIYHICTIO IIPOTATOM BereTaliiiHoro mepioxy. I rambuHOI BMICT
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3arajJIbHOTO a30Ty Ta HMOro OPraHivHUX 1 MIHEPaJbHHUX CIIOJYK y IPYHTL
TIOCTYTIOBO 3MEHTIITY€eThCH.

OnrumasibHe 3a0e3lIeUeHHs IPYHTIB a30TOM € IMIIEPATUBHOIO TIepe;I-
YMOBOI BHCOKOITPOAYKTHBHOTO BeJIeHHS 3eMmiepobersa. JlepHoBo-minso-
JIMCT1 ¥ OWIA30JIeH] IPYHTH cj1abo 3abe3meveHi a3oToM 1 TOMy 000B’s3-
KOBO PEKOMEHJIYeThCsI BHOCUTH a30THI J00pmBa. YopHO3eMU 3aBKIU €
Kparne 3a0e3meUYeHNMH a30TOM, IPOTe 3HAYHA IX YacTKa MICTUTBCS Yy
BAYKKOJOCTYITHUX JJIsT POCJIMH CIIOJIyKax. ToMy oep:KaHHs BUCOKUX 1
010JIOTIYHO IIOBHOIIIHHUX BPOKAaiB 0€3 3aCTOCYBAHHA a30THHUX JOOPUB HA
HUX TAKOM € HEMOKJIMBYM.

V¥ cepemunomy 110 YEpaiHi icHye IoTpeda BHECEHHS a30Ty 3 Jo0pHBa-
MU 10 70 Kr/ra opHOIL 3eMJIl, 110 cTadlIi3ye Moro Kpyroo0ir B arpolieHo3l,
ONITHUMIi3ye a30THUH PEeKUM IPYHTIB, CIIPHUSE MABUIIEHHIO BPOKAIB BU-
POIILYBAaHUX CLITHCHKOTOCTIONAPCHKUX KYJIBTYD.

®ocharauii peskum. Oocdop € OTHUM 3 HAUBAKIUBIIINX TOKA3-
HUKIB POIOYOCTI IPYHTY, BIJ 3alAacClB SKOTO 3aJIEKUTh IIPOAYKTUBHICTD
3eMIIepO6CTBa (OCO6J’II/IBO B apUTHUX naHamadeax) ®ocopy y rpyHTax
MeHIIle, HiK a30Ty, BMICT HOoro BKpaii HeplBHOMlpHI/II/I 1 TIOTTIOBHIOETHCS B
OCHOBHOMY 3 MaTepPUHCHKOIO HiArPYHTS. Y IIpoIleci BUBITPIOBAHHS Tip-
CBKUX nopm BaKKOPO3UMHHI CITOJIYKHU pocdopy IHOCTYIIOBO IIEPEXONATE
,HOCTyHHl JIUIS. POCTIAH dopmu. Yum Gistbiire d)ocd)opy MICTUTBCSI Y MaTe-
PUHCBKIN TOPOJIi, TUM OLIBIIOI € HOT0 HMOBIPHICTH HAKOIMHUYUTHCS B
rpyuTi. [HIIIMM [M3KepesioM HakomuyYeHHS Gocdopy B IPYHTI € #oro 6ioJro-
riyHa aKyMyJISIs pocanHaMu i Mikpoopramiamamu. KopeHesa cucrema
TPaB SHUCTUX POCJIMH B OCHOBHOMY 30C€pe/sKeHa Y BePXHBOMY TOPHU30H-
Tl I'PYHTIB, Mie ¥ BiIOyBaeThCA MaKCUMaJIbHe HAKOIUYEHHS OPraHIYHUX
(y cryam ¢iraTiB, HyKJIeTHOBUX KHCJOT, dgocdaTumais, Iykpodocdaru-
B, a Ie OlIbIle — B I'ymycl) 1 MiHepaJIbHHX dochopuux cronyr (aK
a30THHX, Tak 1 1Hmux). Pocdop opraHman CIIOJIYK He MOske OyTH BH-
KOPHCTAHNM POCIMHAMHE JI0 iX M1Hepan13au11 MlHepaJ‘Ile CIIOJIyKH (bo-
ccopy, YTBOPEH1 TP BUBITPIOBAHHI MATEPUHCHLKUX TOPIT Ta MiHepasi-
3arii OpraHIYHUX PEYOBMH, 3aTajiOM € JOCTYIHHMM POCIHHAM, IIPOTe
pisHo0 Mipom. Bureiricts npupomHux ¢ocdaTiB IpescTaBIeHa COJIAMU
opTodocdopHOI KHCIOTH, 3 AKUX Y IPYHTOBOMY PO3UHHI IE€PEBAKAIOTH

ionm HyPOj, axi 3 NHj, Na*, K*, Mg2+, Ca2*, Fe3*, Al3* ta inmmvun
KaTIOHAMH YTBOPIOIOTH OIHO-, OBO- 1 TpmaamimieHi comi. NH,HoPO,,
KH5PO,, Ca(HsPOy)9-H50 Ta im. OpmosamiiieH] COJIl € JIETKOPO3UMH-
HUMH y BO/I 1 100pe JOCTYITHUMHU POCIMHAM, IIPOTe Y IPYHTI IX KIJIBKICTD
e mesmauHow. CaHyPO,:-2H50, MgHPO,-2H50 Ta immm mBo3amirineHi
CoJTi, X04a ¥ € MEHIII PO3YNHHUMH, IPOTe SATHUIIAIOTHCS JOCTYITHUMH POC-
munaam; Tpusamitneri Cas(POy)y, AIPOy, FePO, € HeposunmunumMu y Boml 1

CJTa0KOMOCTYITHUMU pocarHaM. KasbItieBl CIOIYKH € GBI PO3YNHHIMH,
HI CIIOJIYKH 3aJI13a Ta aJIIOMIHII0, 0COOJIMBO B X OCHOBHIA hopMmi:
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FePO, — Fey,(OH);PO,; AIPO, — Al,(OH),PO,.

y rpyHT1 docdopHi crromykn mmoBesKUac TpaHC(bopMyIOTbca (MiHEpAa-
mizamis, ikcairis, iMmooOLTiaaisa). Mimepasizaiisa OPTraHIYHAX CIIOJIYK
Mae MIKpPOOHO-(PepMEHTATUBHUN XapaKTep — HPH I[LOMY BlIIIEILII0ETh-
ca oprodocdopra ruciaora (HsPO,), sska Bigpasy yTBOpoe BaKKOPO3-
uynnHi coil 3 Ca, Al, Fe 1 saxpimmoerscea rpyHTaMmu. 3araaoM ¢pocdopHi
CIIOJIYKM MAalOTh YITKO BHpPAKEHY 3JaTHICTH (PIKCYBATHCA IPYHTOM 3a
THUIIOM XIMIYHOIO IIOIJIMHAHHS Ta XeMOCOPOIIll Ha II0BEPXHI TBepaux ¢as
IPYHTIB y PI3HUX IX THUIIAX MO-PI3ZHOMY.

Pyxomicts docdartiB miaBHUILYyeTHCS I BIIMBOM BLIBHUX OpraHid-
HUX KHCJIOT, BHACJIIOK Y00 TPUKAJbINdochaTn mepexoaarb y Ju- Ta
MOHOKaJIbIIfdocdaTu:

Ca3(PO4)2 - CaHPO4 - Ca(H2P04)2.

¥ mporteci imMo61Ti3atiii MiHepaIbHI Crioayku gocdopy B pedyabTaTi
CTIOKUBAHHS POCJIUHAME Ta MIKPOOPTaHI3MaMU TePeXoqaTh Y OPraHIuH1
CITOJTYKH.

QochaTHUN pexruM XapaKTepH3yIOTh 34 BMICTOM BaJIOBOro docdopy,
3a CIIIBBLIHOIIEHHSAM HOTO OPraHIYHUX 1 MIHEpPaJbHUX CIIOJIYE, Qpak-
IMIRHUM CKJIAJ0M, Y TOMY YHCJI MIHEpaJIbHUX CIIOJIYK, IHTEHCHUBHICTIO iX
Tpaucdopmarrii Tomro. Basosi samacu docopy B MEeTpOBIH TOBIII PI3HUX
THUIIB I'PYHTIB KOJIUBAKOThHCA Bix 3,8 mo 22,9 t/ra. Hafimenmumu e iioro
3arracy y JIepHOBO-ITII30JINCTUX I'PYHTAX, 4 HAMOLIBIIMMY — y YOPHO3e-
max. Bwict BasoBoro docdopy B opHOMY I1apil KOJHUBAETHCS y MeKax
0,04 — 0,22%. Hait6inpmr 06’ ekTUBHO (pocaTHUN cTAH IPYHTY Ta HOTO
JOUHAMIKY BioOpaskye QpakIliiiHui CKIa] MiHepaJdbHuX ocdatiB — B
AKTUBHHUX (JOCTYITHMUX) 1 OKJIIOJ0BAHUX (MAJIOAOCTYITHUX [JIS POCJIMH)
CIIOJIyKax. AKTHBHI CHOJIYKH IMOALISIOTh Ha CJIa0Ko3B’st3aHl (BOIOPO3-
umuHI) dpocdartu, Al-pocdartu, Fe-docharu 1 Ca-docdarn.

Pisui Tunm rpyHTiB MAaIOTh CBOI, JIMIIIe IM HPUTAMAHHI, AaKTUBHI CIIO-
TIYRH d)ocd)opy, 110 TICHO ITOB’SI3aHO 3 iX TeHe3ucom. Hampukiam, gepHo-
BO-IIJ30JIMCT] 1 cipi OmiI30JIeHl IPYHTH XapaKTepU3YyIOTHCS BUCOKUM
BmicroM Al- 1 Fe-dgocdaris, a yopuosemu — Ca-docdaris (tadsma. 8.13).
IpyHTH 3 KHCJIOK0 pEeaKI[eln 3a HU3bKMAX BAJIOBHX 3amacie docdopy Ma-
10Th OLJIBINy YACTKY aKTUBHUX (pocdaTiB, HIsK YopHO3eMU. 3 TIUOUHOIO
BMIiCT d)ocdoaTiB y I'PYHTI IIOCTYIIOBO 3MEHIIYEThCH.

JIJ1s1 clIbChKOTOCIIONAPCHKOL IIPAKTHUKH BMICT pyxoMux dopm cocdo-
Py V I'PyHTaxX BH3HAYAIOTH 3a Meromamu dwupurosa, Mauwmrina, Kipca-
HoBa, Eruepa-Puma, Tpyora ToIo, BUKOPHCTOBYIOUHN 3AJI€HKHO Bl THILY
IPYHTY 1 HOTO peaxIrii cJIabKOKHCIII, caabKoIy:HI abo HeHTpaJbHI po3-
YMHHUKA. Pe3yshbTaTé TaKUX arpoXiMIYHHUX aHaJIi31B BUKOPHUCTOBYIOTH
JIJIsT PO3PaXyHKY OIMTHMAJJbHHUX 703 (POCOpHUX MOOPUB HPU BUPOIILY-
BAHHI ITOJILOBUX, OBOUEBUX, KOPMOBHX, CAJ0BUX TA 1HIIUX KYJILTYP.
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Tabnuys 8.13. ®parkuiiauii ckiaag MminepajabHux (ocdariB (AKTUBHI CIIOIyKH)
B OpHOMY mapi pisHux tumnie rpyxrie, P,O, mr/100 r rpysTy *

. % Bif
Banosuit Curabxo- Cyma BaJIOBO-
TpysT docdop, JJAOKO" | Al—P | Fe— P | Ca — P | axrus-
% 3B’sA3aH1 x| IO doc-
dopy
JlepHOBO-ITI I30TUCTHI 0,045 0 7,6 10,1 11,3 27,5 61
Cipuit sicoBuix 0,118 0,01 12,0 11,1 11,5 34,6 29
YopHozem: 0,107 0,09 3,9 7,1 10,8 21,9 20
OMII30IeHUHA
TUTOBUH 0,113 0,06 4,5 5,4 12,5 22,5 20
3BUYANHUN 0,121 0,19 3,9 2,8 19,5 25,9 21
MBIeHHUN 0,129 — 9,5 6,1 28,5 441 34
TemHO-KaIITaAHOBUIA 0,127 — 7,0 17,4 24,5 38,8 31

* MMousw Vkpawub! u oBsIenne ux ogopomusa. — T. 2. — K., 1988.

Jlotst omiHKM pyxomocTi 1 JocTymHOCTI pocdaTiB pocJMHAM B arpoxi-
MIYHUAX JOCTIPKEHHSIX IIMTUPOKO BHUKOPHUCTOBYIOTH TEPMOIMHAMIUHI II0-
Kasuuku (ochaTHUt mMOTEHITIAN TPYHTY 1 MOTEHINHHY OydepHy 3mat-
HicTh IpyHTIB 1100 docdat-ioniB). GopmanabpHo ocdaTHUIT TOTEHITIAT
IPYHTY MOKHA BU3HAYUTU ITOKA3ZHUKOM PO3YMHHOCTI MOHOKAJIBINHQOC-
dary:

_ L2
IIPa(n,p0,), = Ag2+ Yy, pos

3100yBIIM KOpPiHB KBAAPATHUM Ta IIPOBIBIIM JOrapudMyBaHHI,

OTpPHMAa€EMO:
1/2 .
IIPca(r,p0,); = %ge2 Yy pos s
lg HPC&(H2P04)2 = 0’51gaCa2+ +1gaH2POZ.

ITosuauenns: —lgOLCaz+

meBoro Buryisaay dgpopmyJt dgoedarroro moreniriaay: 0,5pCa + pHoPO,.
Yum BUIIUM € (bocobaTHI/IH HOTEHITIAJI, TUM BajKue (bOC(bop mepexo-
IUTh y IPYHTOBUM PO3YMH, 1 HaBIAKU. [[oHATTA moTeHIHOI OydepHol

=pCa,,a —lgaHZPOZ = pH,PO, HanmaioTs KiH-

3IaTHOCTI IPYHTIB Imiomo ¢ocedar-i0HIB B3’ (Potential buffering
capacity of a soil for phoshate) sanpomnonysanu II. Bexerr 1 P. Yaiir.

ix B3P PO3YMIIOTh 3IaTHICTh IPYHTY CTA01I13yBaTH aKTHBHICTD 10HIB
H,PO; y rpyuroBomy posunai. Yum OLIBIINUM € 3HAYEHHST OB3Y, tum
AKTHUBHIIILY ydacTb Oepe TBepaa ¢pasa IPYHTY y PeryJIIOBaHHI CKJIAILY

rpyaToBOro pogumuy (momo HoPOy ), omrrumisyoun mum ymoBu docdart-
HOT'O YKUBJIEHHS POCJIHH.
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Maiizxe Bcl rpyHTH YEKpalHH HeOOCTATHLBO 3abe3lledyeHl PyXOMHMU
d)opMaMI/I dpocdpopy, Yepes 10 PEKOMEH/IYEThCs Ha HUX LIOPOKY BHOCHTH
3 OpPraHIYHUMH 1 MiHEepaJIbHUMH nobpuBamu He menrne HiK 30 Kr PoOj
Ha 1 ra OpHOI 3emJIi, IO ONITHUMI3ye HOro GaJIaHC B aTPOIEHO3aX 1 CIIPHUS-
THMe MIIBUIIEHHIO POMIOYOCTI IPYHTIB 1 IPOLYKTUBHOCTI CyYaCHOr0 3€M-
J1epo0CTBAa, 30PIEHTOBAHOrO0 HA IIPUBATHE 3€MJIEBOJIOIIHHSA Ta pI/IHROBi
YMOBH T'OCIIOIAPIOBAHHS, a OT#Ke, I meBHY (I0CUTh 3HaqHy) BapTICTb do-
copumx q00puB. Tomy ,£[6aI/IJ'II/IBI/II/I Xa3s1H ITOBUHEH ITOCTIMHO IMKJIyBa-
THCSI TIPO HAKOIWYEHHSI B CBOEMY TOCIIONAPCTBI MICIeBUX hochopHUX
J106puB (KiCTKOBE GOPOIITHO, IITAIITMHUN ITOCJIIIT, KOMIIOCTH TOIIIO).

Kanifiuuii pesxum rpyHTiB BH3HAYAETHCS IMEpPEIyCIM BMICTOM Y
HUX KaJIio, SKMHA € 3HAYHO BHUINKM 3a BMICT a30Ty 1 doccopy. 3amacu
KaJIil0 B MEeTPOBill TOBIl Pi3HUX THUINB I'PYHTIB KOJIMBAIOTHCSI B MeKax
180 — 350 1/ra. OcHOBHMM [I2KepesioM HAIXOMMKeHH KaJIio, dK 1 docdo-
py, o IPYHTY € MaTepHWHCHhKA Iopoja. Y TpoIleci BHUBITPIOBAHHS Ta
IPYHTOTBOPEHHS MEePBUHHI MIHEpPaJIX TPYIIH II0JHOBUX IIMHATIB 1 CJIOT 3
Bmicrom 10 — 12 % Ky0 TpaHcdopMyoOTECS Y MOHTMOPHUJIOHIT, BEPMHUKY -
JIIT Ta 1HII BTOPUHHI MiHepaau 3 BmicToM 1 — 6 % Ky0. Kauriit mimepa-
JIIB CTAHOBHUTH OCHOBHY YaCTKy 3allacliB KaJIlio y IPYHTI, IIpPOTe BiH € He-
JoctynHUM s pocauH. [Ipu momaseiniit TpancdopMarrii Mux MiHepa-
JIIB KaJIiil mepexoquTh y Pi3HI 3a JOCTYITHICTIO POCIHUHAM CIOJIYKH: BO-
JIOPO3YMHHUM, OOMIHHUM, HeoOMIHHO-(pikcoBauwuii. HaimocTymHimmmum
JIJIsT POCJIMH BBAYKAIOTH BOJOPOSUYMHHUMN KaJIH, SKUH MICTUTBCA Y IPYH-
TOBOMY PO3YMHI y BUIIAIL JETKOPO3YMHHUX COJIeH a30THOI, (hocdopHOI,
ByTiibHOI, opramiuamx Kucaor (KNOj, KoCOs3, KHoPO, Tomio). Kins-
KICTB BOJIOPO3YMHHOTO KAJIIIO0 y 'PYHTI HE3HAYHA, IIPOTE ¥ KUBJIEHHI Poc-
JIMH BIH BIIIrpae 0CoOJIMBO BAIKJIMBY POJIb. ,[[o6pe JOCTYIHHM IJISI POC-
JUH € TaKO¥ OOMIHHHWN KaJulii, a;[cop6u11/1Ho 3B’SI3aHUI TTOBEPXHAMU
IBK, a orxe, yrerko O6M1HIO€TBC§I Ha 1HII KATIOHH, Yyepes II0 came 00-
MIHHAH KaJjIiifi € OCHOBHHM JIKepPeJsIOM KUBJIEHHS pocyimH. HeoOmiHmO-
ikcopaumit kpucramiyaumMu penritkamu minepasaie ta OMC rauriit Ta-
KO YaCTKOBO JOCTYIHHUN NI pociuH. Kairii MICTUTBCSA TAKOMK 1 B Op-
TaHIYHUX CIOJIYKAaX.

Oco0JIMBOCTI KATIMHOTO PEKUMY IIOJIATAITH ¥ TOMY, IO ¥ IpYHTI IIO-
CTIMHO BiIOyBaeThCs TPAHC(OPMAILA BAXKKONOCTYIIHAX CIOJIYK KAJIIO B
JIeI‘ROI[OCTyrIHl 1 maBmaku. lle sabeameuye ekosoro-6ioreoxiMiuay crabi-
JIBHICTh KaJIIHOTO PEeRUMY IPYHTY. SIKIIO POCIMHU CIIOKHUBAIOTH BOIIO-
POSUMHHUMN 1 OOMIHHHN KaJIiif, TO IX KLIBKICTH BITHOBJIIOETHCS 34 paxy-
HOK HeoOMIHHO-(iKcoBaHOTo Kasio. ITapasesbHo BIIOyBAOTHCA 3BOPOT-
HI IIPOIIECH — 3aKPIILIEHHS JIETKOJOCTYIITHOIO0 KAJII yV BAMKKOIOCTYIIHL
crrosykn. Yum GaraTimui IpYHT Ha BI/ICOROL[I/ICHepCHl cbpafcuu TUM Ol-
JIBIIIOI0 € Moro BOMpPHA 3JATHICTh 1 THM CHJIBHIINE 3aKPIIIIOETHCST KAl
rpyarom. Ha foro Tpchd)opMauuo 1CTOTHO BILTMBAIOTH TAKOM T'YMYC,
peaxiris I'pyHTOBOrO0 PO3YMHY 1 IOTOHI (3arajioM TiIpOTEePMIUH1) YMOBH.
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Haxkommuennsa kasio, gk 1 ¢ocdopy, v IpyHTI BIIOyBaeThCSI TAKOMK 34
paxyHoOK (piTOOI0JIOTIYHOTO IIePEeMIIIIeHHs H0ro 3 KOPEeHEeBO CUCTEMOIO 13
HUKHIX TOpU30HTIB y BepxHl. Kajiit y pocimHAX 3aBKIU 3aJIUIIAETHCS
B 10HHI#N (popMmi, a TOMY JIETKO BUMHBAETHCA aTMOCQEPHUMU OIIagaMu 3
HagzeMHol iTomacu (cosoMmu, crebes1, TMYKH TOIO) OO IPYHTY.

Kamitawuit pesxuM rpyHTIB p13HOI TeHe3! Mae€ CBOIO CIIeIudiKy, BeJiu-
KO0 MIpPOI0 3yMOBJIEHY TI'PAHYJIOMETPUYHHUM CKJIAA0M TA JITOMeHEeTHY-
HUMHK OCOOJIMBOCTAMH MATEPHHCHKOI Iopoxu. Bmicr BaJioBoro KaJiwo i
Oro JIOCTYIIHHX CIOJIYK y IPYHTax YRpaiHI/I 3pocTae B HAIIPAMKY 3 ITiB-
HIYHOTO 3aX0/y Ha IMBISHHUHN CXiJT Y M1py 30LIbIIEHHS B HAX MyJIHCTOI
dpaxmii, KOJIMBAIOYNCHL B OPHOMY H_Iapl pisHEX THmB IpyHTiB Big 0,79 mo
3,0 % (Tabs. 8.14). HaiimeHmium BiH € B JI€PHOBO-II30JIUCTUX, OIII30-
JIEHUX, TOP( AHUX IPYHTAX, a HANOLIBIINM — Y YOPHO3EMHHUX 1 TEMHO-
KaIlITAHOBHUX COJIOHITIOBATUX IPYHTAX IIBIHA Y KPaiHU.

Tabnuuysn 8.144*BMiCT BaJIOBOr0 KaJIil0 Ta MOro CHOJIYK y I'PYHTaX YKpaiHu
(opHwuit map)

Heo6-
| p— Banosuit | Bomopos- O6MiH- MIHHO-
Py KaJii, % | YuHHUNI HUM’ dixco-
BaHUU
JlepHOBO-C1a00M 30 TUCTHI TITMHACTO-
M 07,9 09 10 146
I[epHOuBo-cepenHLoni,usom/me?I cyti- 13.2 37 39 253
MAHUR
CBiTJI0-CipHUI JIICOBUM ITHIIyBATO-
CyIimanm 17,9 14 31 495
Cipwuit JIiCOBUM JIETKOCYTJIMHKOBUI 20,8 15 77 1860
Temmo-cipuii oninzosenuti ceperHbo- 22,4 11 91 1797
CYTJIMHKOBHIMA
YopHozem:
OII30I€HUH CePeTHbOCYTIMHKOBHUN 21,7 09 184 2429
TUIIOBUY CepeTHHOCYTJIMHKOBUH 21,5 09 143 2110
3BUYAWHUN JIETKOCYTJIMHKOBUH 22,3 12 280 2659
MIBIEHHUH JIETKOCYTJIMHKOBHM 21,9 14 285 2500
TeMHO-KaIITAHOBUHN COJIOHIIOBATUI
BAKKOCYTJIMHKOBUN 24,3 104 400 8255
CostoHeIb COTOHIAKOBUI 3,0 8,9 47,1 470,6

* Mouewt VkpauwHbl U moBBIIIeHNe uX miogopoausda. — T. 2. — K., 1988.

Bwmicr Bomopo3uYrHHOTO KAJIii0 HU3BKHU B yCIX THIIAX I'PYHTIB, 34 BH-
HSTKOM TE€MHO-KAIIITAHOBUX COJIOHIIIOBATHX I'PYHTIB 1 COJIOHIIIB. BimHu-
MU Ha OOMIHHHM 1 HeOOMIHHO- d)iRCOBaHI/IfI KaJI# € IepHOBO-III30JIHMCTL
tpyrtu lotices, gepes mo ix kamifHUN Pe:RUM PEKOMEH/YETBCS Pery-
JIIOBATH CUCTEMATUYHUM BHECEHHIM OPTraHIYHHUX 1 MIHEpAJIbHUX KaJIii-
Hux no6pus. YopHosemu JlicocTenmy XxapaKkTepuaylOThCA KPAIIUM KaJIiii-
HUM PEKMMOM 1 MEHIIIOK MIipo ITOTPeOyIoTh 3aCTOCYBAHHS KaJIIHHUX
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no6pue. I'pyrra Cremly MaoTh Ine BHIMH BMICT BAJIOBOTO KAaJIo 1 Bif-
TOBITHO — JOCTYIHUX JIJIS POCTIUH HOTO CIIOJIYK.

JlJ1s1 po3paxyHKy 103 KaJUHUX JOOPUB BMICT y I'PYHTI pyxoMoro (Bo-
JIOPO3YUHHOTO ¥ 00OMIHHOT0) KaJIii0 BU3HAYAIOTD, 3aJIeKHO BiJl TUILY IPYH-
Ty Ta #oro peakirii, meromamu Kipcanosa (0,2 H. HCl), Yupuxosa (0,5 u.
CH3COOH), Mauurina — 1 % (NH,4)92CO3, Macmosoi (1 u. CH3COONH,)
Ta iH.

PesxuM iHIIMX MMOMKMBHUX eleMeHTiB. [ pyHT € OCHOBHUM JsKepe-
JIOM, 13 SIKOI'0 POCJIMHH CIOKHBAIOTH HE TLIBKM a30T, pocdop 1 Kasrii, a
¥ KaJIBIfii, Mardii, HaTPi, 3aj1130, CIPKY, MIKPOEJIEMEeHTH TOIIIO.

Kanvyiti i maeniti. Bmicr Ca y rpyHTax y cepeaHbOMY CTAHOBUTH
1,4 %, a Mg — 0,6 %. HeaHauHa KIJIBKICTD X MICTHUTBCA B KPUCTAIUHUX
peIriTKaxX IMePBUHHUX 1 BTOPHMHHUX MIHEpPaJiB, a OCHOBHA YaCTKA — B
obmirHOMY crami Ha moBepxui IBK. V rpymroBomy posummi Ca i Mg
peACTaBJIEH] XJIOPHUIAMI, HITpaTaMu, kKapboHaTaMmu, cyiabdaraM, doc-
daramu Ta iHmMEME conamu. Crosykn Ca 1 Mg 3 oHOBaJIEHTHUMY aHi-
OHAMH YTBOPIOIOTH JIETKOPO3UYMHHI y BOlL COJIl, a 3 IBO- Ta TPHUBAJIEHT-
HUMH — BaskKopo3umHHi. [le 3ymMoBIII0Oe TOCTIHHY TEHIEHIN 0 3HU-
SKeHHA IX PYXOMOCT1 y I'PYHTI, 0COOJIMBO XapaKTePHY IJIS CIIOIYK KaJlb-
mito — Cag(POy)s Tormo. Marsiii € GLIbII PyXOMHUM, TOMY BiH 1HTE€HCHB-
HIillle 3a RAJBINI BUMHUBAETHCS 3 IPYHTY.

[Torpeba pociur y Ca i Mg suaumo Mmenta, Hisk y Kauii. s dop-
MyBaHHSA 1 T 3epHA 03UMUX 1 IPUX 3€PHOBUX KYJIBTYP IIOTPIOHO OJIM3BKO
6,5 — 7,5 kr CaO + MgO, e menmre — 151t 1 T IyKpOBHUX OypPSAKIB (3 5—
4,0 kr) 1 kapromwrm (2,5 — 3,0 kr). Bumsitkom € 6araTop1qH1 Ta OTHOPIYHI
(Hepeny(:lM 0000B1) TpaBH, JILOH, TIOTIOH, Yal, AKl MOTPeOYIOTH 3HAYHO
oinemre Ca 1 Mg nis dpopMyBaHHS BPOsKaIo.

Haxonmuenus 1 Tpamcdopmarns crmoayk Ca 1 Mg BinOyBaeTbes IIo-
Pi3HOMY B pi3HHUX THIIAX IPYHTIB. 301JHEHUMH HA IIl €JIEMEeHTH € JepPHO-
Bo-mmiggosmuceti rpyutu I[losicess, Tomy miis OHTI/IMi3aHﬁ IX IIOKMBHOTO
PEKHUMY TyT MOTPIOHO BHOCHUTH KaJIBITIEBMICHI MiHepaJIbHI J100pHUBa Ta
XIMIYHI MeJIlopaHTH (BanHo Mepresb, kpeiina). Ipyuru Jlicocremy, me-
penyciM YOopHO3eMHU THIIOBI, € moope 3abeameuennmu Ca 1 Mg, ogHak Ha
OMIJ30JIEHUX IPYHTAX 1 BHJIYTYBAHUX YOPHO3E€MAX TAKOM e(EeKTUBHUM
OPUIAOMOM € BHECEHHSI KaJIbI[IEBMICHUX CIIOJIYK (mederar). Y dopHO3e-
MaxX 3BUYAMHUX 1 MIBAEHHUX, a TAKOX TEMHO-KAIITAHOBUX IPYHTAX
Bmict Ca 1 Mg, a omke, I 3a0e3Ie4eHICTh HUMHU POCJIUH € BUCOKHMU,
mpoTe ¥ TYT IIUPOKO MPAKTUKYEThCS BHECEHHS KaJBITIEBMICHUX CIIOJIYK
y COJIOHIIIOBATI IPYHTH, aJie He A1 JikBimamii gedinury Ca Ak IIOMKHUB-
HOI'0 eJIEMEeHTa, a B POJI KJIACHYHOI'0 XIMIYHOr0 MeJiopaHTa (rilcyBaH-
Hs). Bannyeawnsa xkuciux rpyuTis [losmicest BXoguTh 10 apceHANy iX Xi-
MiuHOI MeJriopatiii Ak TPOBITHOTO IMPUHOMY I TTepeqyMOBU OKYJIBTYPIO-
BaHHS — aKIIil, OlJIBIIT BATOMOI 3a CBOIM HOOCEPHUM 3ayMOM.
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Cipka B rpyuTi MicTuThbest mepeBaskHo (70 — 80 %) y opraHiYHHX CITO-
JIYKaxX, & B 3aCOJIEHHUX IPYHTaX BXOIWTH INe ¥ J0 CKJIAAy CyJIb(aTHUX
coJieii. Ii rpyHTOreHHE HAKOIIMUYEHHA 3a0e3IeUyeThesT 3a paxyHoK 010J10-
TIYHOTO IPUBHECEHHI KOPEHEBOK CUCTEMOIO 3 HIKHIX ¥ BEPXHI TOPU30H-
TH IPYHTY, e BOHA AKYMYJIIOETHCI AK MPOOYKT MIKPOOHO-QepMeH-
TATHBHOI'O PO3KJIALY POCIMHHUX Ta 1HIMX OLIKiB. [leBHA KIIBKICTD Cip-
KM (IIepeBaKHO TEeXHOIeHHOI) HAIXOOWTh I0 IPYHTY 3 aTMOCHEpHUMN
omagaMu, OCOOJIMBO IIOMITHHMM IIeH IIPOIEC € IT00JIU3y ITPOMUCIJIOBHX
00’ekTiB. Pocsimum BimUyBaoOTh 3HAYHO MEHIIY ITOTPe0y B CIpIli, HIMN y
doccopi. BmicT cipku B pisHux rpyHTax Kosmeaerbesa i 0,01 mgo 1,0 %
(B comonrisx mo 2,0 %). 30imHeHUMH HAa c1p1cy € 'PYHTH JIETKOTO T'PaHYy-
aomeTpuaHOro criaany. Ilinsumenns ii BMicTy BifOyBaeThbCs IpU BHe-
CeHHl MeJIlOpaHTlB (I‘IHC) i MlHepaJII:HI/IX noopus (cymepdocdar, cyJib-
aT amoHilo, KAIHIT, KaJiMarHesais TOIIO).

Hampiii y rpyaTax Hakonmuyerbed, Ak 1 Ca, Mg, K, npu Busirpio-
BaHHI MiHepaJIlB Ta 0e3IllocepeaHbO B Ipolleci I'PyHTOTBOpeHHs. Koro
BMICT y PI3HHX THUIIaX I'PYHTIB y cepeguboMy cTaHOBUTH 0,6 %, a O1IbII
30aravyeHuMH M €JIEMEHTOM € I'PYHTHU HIBIHA YKpalHu, 0co0JIMBO CO-
JIOHITIOBATI Ta COJIOHII. POCIIMHY CITOMKHMBAIOTH HATPIA Y MAJIUX KLIBKOC-
TAX, 38 BUHATKOM OKPEMHX KyJIbTYp (LyKpOBl OypPAKK, TPABU-TAJIOQPITH),
sikl (POPMYIOTH GlOJIOTIYHO IIOBHOITIHHY IIPOAYKITII0 JIKITEe Ha IPyHTAax,
30arauenux HaTpiem. Ha 30imHeHWX HaTpieM JIETKHUX Ta (QepasiTHHX
IPYHTaX MiJ TaKl KyJIbTYPH JOILILHO BHOCUTH XJIOPHUCTHUHN KaJIi#, CHAJIb-
BIHIT 1 cupl KaJTiiHi coutl, B skux BMicT Na € He menmuMm 3a K. Poss Na
Pi3KO 3pocTae HA APYyroMy IMOBepcl TPodiuHol mpaMigu, OCKLIBKU 0e3
mboro ta Cl 3arajibMoByeThCA PO3BUTOK reTepoTPOodiB.

3anizo y rpyurax mocigae micisa O, Si, Al yeTBepTe miciie, KOJIUBA0O-
YHCh 34 BMICTOM y pidHuX TuHax rpyutis Bix 0,5 mo 5 %. Haiimewre 3a-
JIi3a MICTUTBCS Y KapOOHATHUX IPYHTAX, HAHOLIbIIe — y OypHUX TiIPChKO-
JIICOBHX Ta (PepaIiTHUX IpYHTaX CyOTpOIIKIB 1 TpommkiB. Pociiuuu BHuKO-
PHCTOBYIOTH JIMIIE JOCTYIHI [UI HUX CIOJIyKH, IIPEJCTABJIEH] COJIAMU
JBOBAJIEHTHOr0 3aJjisa (y TOMy YHCJIl XeJaTaMu). IX IOCTYIHICTH 3aJie-
SKUTH Bl peakiiil IpyHTOBOro cepemoBuina: mpu pH, mo mopisHioe abo €
6ipruM 3a 8,0, CIIOIyKY 3aJ1i3a CTAI0Th HEPO3YNHHUMH, 3aTe B IPYHTAX
3 KHCJIOI0 PEaKIIel0 IX PYXOMICTh 30LJIBIIYeThCA. 3arajioM, UMM BHUIIUM
CTYIHIHb KHCJIOTHOCTI, TUM PYXOMIIIIUM CTa€ 3aj1i30. BiibIricTs IpyHTIB
3abesmedeHl NOCTYIIHUM IJIsI PocauH 3asisom. Ha rpyrrax, me iioro ma-
710 200 BOHO HepyxoMme (KapOOHATHI IPYHTH), BHOCSTE 3AJI3HUNA KYIIOPOC
Ta XeJIATHI CHOJIYKH 3aJ113a II03aKOPEHEeBUM II1IKHBJICHHIM POCJIMH.

Mixpoenemenmu (Mn, Zn, Cu, Co, B, Mo) morpiOH1 poc/inHaMm y mMa-
JIUX KIJIBKOCTAX (Y THCAYHUX YacTKax BIACOTKIB). HeaBasxaroum Ha Iie,
BOHHU BUJIrpaioTh BaKJIUBY POJIb y GlOXIMIYHHX IpOLECax: BXOJATH JIO
CRJIATY (bepmeHTlB ab0 aKTUBI3YIOTH 1X ,I[lHJIleCTb IpyuTH pralHI/I
3abesmeyeni MikpoeseMeHTaMu HepiBHOMIpHO. JlepHOBO-1Ii130/IMCTI
rpyatu Ilomicca 30igmeni mmmwu, Hacammepen Ha Cu, B, Co 1 Mo
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(tabm. 8.15). V Jlicocreny HemocTaTHBO 3a0e3lleueHl MIKpPOeIeMeHTaAMU
omi3oJieHi IpyHTH. JopHO3eMH MAIOTh IX y 3HAYHIM KIJIBKOCTI, IIPOTe
BOHM MICTSITbCA B HE 3aBiKIH JOCTYITHUX JIJISI POCJIMH CIIOJIYKax. 3a3BU-
Jai, y 4opHO3eMax HeIO0CTATHIM e BMICT moctymuux Zn, B, Mo. OcHoB-
HUM HOKA3HMKOM 3a0e3IIeYeHOCT] I'PYHTY MIKpPOeJIeMeHTAMH € BMICT IX
PYXOMUX CIIOJIYK. 3 IIJBUINIEHHSIM KHCJIOTHOCTI PyXOMICTh MIKpoeeMe-
HTIB 3pocTae, 3a BUHATKOM Mo, TOCTYIIHICTH SIKOI'O IJIsI POCJIMH IIOJIIII-
IIyeThCA HPH MIAIysKyBaHHI peakini. Ha rpyHTax 3 HM3BKHM BMICTOM
JIOCTYITHUX MIKPOEJIEMEHTIB 3aCTOCOBYIOTH MIKPOI00puBa (KpalmuM €
I03aKOpPEeHeBe IIKUBJIEHHS HIMHU POCJIHH).

Tabnuysa 8.15. BmicT MikpoeseMeHTiB y PidHUX THUOAX I'PYHTIB, MI/KT IPYHTY

Tpysr Mn Zn Cu Co B Mo
JlepHOBO- 25,0" 114 1.40 117 0.12 0.06
CJTa0KOITI T30 TUCTU I 351 34 6,9 8,6 8,5 0,57
JeproBo-cepenHbo- 33.8 1,04 17 0.81 0.10 0,16
30 IUCTHIA 373 39 6,8 8,2 8,6 0,69
CgiTo-cipwmit i 39,7 0,93 2,17 1.4 0,23 0,27
clpuii JTicoBH 503 47 9,4 8,2 8,0 0,72
Temuo-cipuit 75,9 0,84 2.9 1,61 0,34 —
OIIII30JICHUMA 873 47 18,3 14,1 12,6 ,69
YopHozem:

THUIIOBUI cepen- 43,2 0.95 3.29 2.3 0.80 0,11
HBOTYMYCHUIN 569 71 24,2 20,1 11,7 2,84
3BUYAWHUI cepe- 126.0 0,27 5.4 3.5 0,95 0,22
JHBOTYMYCHUI 508 61 34 23,0 40,1 2,42
HiBACHHWNA MaJIo- 124.0 0,23 5.4 3.6 0,97 0,22
TYMyCHUI 844 69 30,5 12,5 36,2 2,40
Temuo-kamraso- 185.0 0.21 5,2 2,2 1,14 0,26
BUHU COJIOHITIOBATHH 954 57 32,1 24,0 39,0 2,08

* . . N . .
Han puckoo — BMiCT pyXOMHX CIOJIYK; IIJ PHCKOI0 — BaJIOBHM BMICT MiKpoeJie-
MEHTIB.

8.5. bionoriyHMn pexum rpyHTiB

IpyHT 3 HafpPi3HOMAHITHIIINMY IPYIAMH POCJIMH, TBAPUH 1 MIKPOOP-
raHi3MiB, 00’€JHAHUX y CKJIAQJHI Ol10IEHOTHYHI YIPYIIOBAHHS, €, 34 BU-
suavenuam B.I. BepHaacbKkoro, equHO0 KUBOK IJIIBKOIO 3€MHOI CyIIIl,
HEOOMIHHMM KOMIIOHEHTOM JiaHamadTy (010reoleHo3y B YSBJIEHHI
B.M. Cykauora), HamiJieHUM HAWBUIIOK T€OXIMIYHOIO €HepTiei SKUBOI
pevoBnun. ToMy HEMOKIMBO BHBYATH IPYHTH, He Oepydd [0 yBAard Ti
3aKOHOMIPHI TA HEPO3PHUBHI €KOCHCTEMHI 3B I3KH, III0 ICHYIOTh MIK I'PYH-
TOM Ta OPraHi3MaMH, SKi MEIIKAITb Y HbOMY, — xnopod)iﬂbHi doroas-
TOTPOH € MPOOYILIEHTAMH, CUHTE3aTOPAMI NEePBUHHNX OPraHIYHUX pe-
YOBUH, a 0e3XJI0pO(LILHI PEIYIIEHTH TA KOHCYMEHTH — IeCTPYKTOPaAMU
Ta IX CIIOKHUBAYAMMA.
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Biopoamaimms, mpuraMaHHe KHBOMY CBITY, PO3IBOIETHLCA HA POC-
JIWH 1 meapuH 3 BIAMIHHAM THUIIOM KHBJIEHHS (reTepoTpodpHuit — y
TBAPHH, aBTOTPOGHUM — Yy POCTINH), HASBHICTIO PUTLIHOI KJATUHHOI CTIH-
KU y POCJIMH, il BIJICYTHICTIO Y TBAPUH, PYXJIUBUM (TBapuHM) a00 Hepy-
xXoMHM (POCJIMHM) CIIOCOOOM KHTTSI, JOIOBHIOYUCEH npomucmami (Bo-
JIOPOCTI, HaﬁnpOCTimi rpubu 1 6axrepii) 3 Bi,I[HOCHO IPOCTOI0 010JI0TIY-
HOIO opraHizamien. ApxefakTepli € Ha¥JABHIIIOKW 3 TPYIl KUBUX 1CTOT,
IOsIBA SIKOI Ha ILUIAHETI 03HaMeHyBasla PO3JIBOCHHs (hLIOreHe3y Ha IIPO-
KaplOTlB (Procaryotae — 6o;zdepm) Ta eyRaplOTlB (Eucaryotae — s0ep-
Hi), YPI3HOMAHITHBIIM LUM 1 eBOJIOLII0 IPYHTOTBopeHHs. Eykapiorn
HeB,uOBal mudepeHIioBanncsa Ha ooHokaimurnux (Protista) Ta 6aeamo-
KALMUHHUX (Plantae Animalia, Fungl). @ororpodHe xuBIeHHS oma-
HyBaJX BUIIl OAraTOKJITHHHI OPraHI3MM 3 TKAHHHHOW0 Oy/10BOH0O 1
eyKaplomu1HUM TATIOM KJITHH — ItapcTBo Plantae, y Tomy uwmciti omHO-
KJIITHHHI BOAOPOCTI, 38 BUHATKOM CHHBO-3€JIHUX, AKl (PaKTUYHO € DaK-
TePIAMHU-NPOKAPIOMAMU — TEPBUHHUMHU IIPOAYIIEHTAMH OPTaHIYHUX
peYoBUH Ha 3eMJIl.

I'erepoTpocdnt KUBIATECA TOTOBUME OPraHITHUMH PEYOBMHAMH JIBO-
Ma cIrocodaMu: ocMOTPOHUM — a0COPOIIHHUM 1 TOJTI030MHUM (TIepeTpaB-
JIIOBAHHAM TBEPINX YACTOUOK). OCMOTpO(baMI/I € HauOlIbIII IpezicTaBIIe-
Hi B IDYHTaX peJylLeHTH-Po3K/Iana4l (OHOKJITHHHI Ta MileJiaNbHl op-
raHiaMu 6aKTepiii 1 rpubiB 3 MIKPOCKOIIYHUMUA PO3MIpaMu), sIKl PO3KJIa-
JaTh ycl (PITOPEINITKH K OCHOBHI JIAHKK 010JIOTIYHOTO KpPYyrooObiry pe-
4oBuH. KoHcymeHTHA JaHKa Ipe/CTaBIeHA BHHITKOBO TBapHHAMHU-
CIIOMKMBaYaMU JIBOX PIBHIB OpraHisarii — 0araToKIITHHHI 3 TKAHMHHAM
TUIOM OyJOBH # OJHOKJIITHHH] HAXIPOCTIIII.

Pisna GynoBa 1 THIM “KMBJIEHHS 3yMOBJIIOIOTE BIIMIHHOCTL B €KOJIOTTY-
HUX (PYHKINAX Ta IPYHTOBO-EKOJIOTIYHUAX HIITAaX (CepeIoBUIAX ICHYBaH-
HsI) OpraHi3MiB, 3a0e3reuyodn OPMYBAHHS CKJIAJHUX €KOCHCTEM 3 pPi3-
HOMAHITHUMH TUIIAMU 3B A3K1B 1 B3a€MOBIIHOIIIEHD.

Bumni pocimHu po3BHBAOTL Yy IPYHTI CBOI KOpeHeBl cucTreMu (PH30-
cchepm), HuEIL (BOZOPOCTI) — IIOCEJIAIOTHLCS HA [MOBEPXHI IPYHTY 1 B 10T0
IPUIIOBEPXHEBUX MOPU30HTAX. Pi3HI 3a po3MipaMu TBAPUHU BHKOPUCTO-
BYIOTb IPYHT SK CEePeIOBUINE ICHYBAHHS II0-PI3HOMY: OHHI KHBYTH Y
HBOMY IIOCTIMHO, 3aCEeJISIOYN MOro IIIapy, MiskarperaTHi IMyCTOTH 1 BOIHI
IUTIBKY; 1HII — IPOKJIATAI0Th ¥ IPYHTI XOIU, HOPH 1 edepu, /10 HEeBITi3-
HAHOCTL Mopucikyoun il IepBUHHY CTPYKTypy Ta IHINI BJIACTHBOCTL;
TpeTi — TIIbKA TUMYACOBO (/IS 3UMOBOI CILUISTYKH) XOBAIOTBCS Y IDYHT.
Haiiripocrinm MeImkadin rpyHTy, 3ajIHIIAIYUCh OOJITATHHUME TiApO-
0lOHTAMU, AKTHBI3YIOTHCS JIMIIE 32 OIITHMAJILHOIO 3BOJIOMKEHHA. Mikpo-
CKOITIYHI rpubu, 6akTepii, AKTHHOMIIIETH TPUKPIIIIOITHCS 10 MOBEPXHI
KOJIOTHO-IUCIIEPCHUX IPYHTOBUX YACTUHOK, YTBOPIOIYN HA HHUX KOJIO-
Hil. Jesaxi 6aKTepi'1' BeJyTh PYXOMMUI crrocib KUTTS, aKTHBHO IIepecyBa-
HYNCH KAIIUISIPAMH B CKJIaJ1 IDyHTOBUX PO3YUHIB.

CyKyHHlCTB SKUBUX MEIIKAHIIB IPYHTY ITOCTIMHO 3MIHIOETHCS y Yacl i
IPOCTOP1, OTHAK OCHOBHUM CKJIAT 010TH Mae IMPUTAMAaHHI JIUIIE TI€BHOMY
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THUITY IPYHTOTBOPEHHS €KOJIOT0-TeHEeTHYHI PUCH Ta CIeludiky QpyHKITIO-
HyBaHHS.

Oco6JIMBO TTOKA30BUMH B ITLOMY ACIIEKT1 € MiKPOOi10JIOTIUHI IIPOIIECH,
SK1 BIZOOPasKyIOTh SJUHAMIKY IPYHTY, (DOPMYIOUH HOTO CydacHl BJIACTH-
BOCT1 B IIEBHHUM MOMEHT — (QOH]] HMOKUBHUX 1 (Pi310JIOTIUHO AKTUBHUX
PEYOBMH, MOOLIBHICTH OPraHIYHWX PEYOBWH, T'a30BUM CKJIAJ, OKHUCHO-
BIJTHOBJIIOBAJIBHI TIPOIIECH, KHMCJIOTHO-JIY:KHY PIBHOBATY TOINO. Besmra
KIJBKICTH PeJKTOBUX (YCIIAJKOBAHHUX) O3HAK y IpyHTAX (IX «IaM SITH»)
3HAYHOIO MipOIo TAKOXK € Pe3yJIbTaTOM }RI/ITTG,HiHJILHOCTi MiKpoopraHia-
MIB — PEJIIKTOBL IyMyCOBl FOPH30HTH, MapraHIeBO-3a13UCTi G000BUHY,
01JIsICTI PO3BOIH, IIT0 MAPMYPYIOTh IIEPEXiAHI 10 TOPOIY TOPU3OHTH IPYH-
Ty (Hanpmma,u, y HepenKapnaTTl SaKapnaTTl) HaAraJyIoTh PO Heabwu-
SIKy aKTHBHICTDb I'PYHTOBMX MIKPOOPTAHI3MIB He JIHITEe B CydacHi# 0io-
cdepi, a i1 y 6locepax MUHYJIHX €II0X.

MomniTopuHT MIKPOOHO0-010XIMIUHHUX ACIEKTIB IPYHTOTeHEe3y Ja€ 3MOTY
3’sicyBaTH €KO0JIOT0-010Te0XIMIUHI 3aKOHOMIPHOCTI T4 TeHEeTHKO-EBOJI-
IIMHY CIIPSMOBAHICTDL 0AraThOX eJIEMEHTAPHUX IIPOIECiB IPYHTOTBOPEH-
HA Ta POPMYBAHHS POIIOYOCT] SK IPYHTY, TAK 1 6iocd)ep1/1 3araJjiom, IIo
JIaso 3MOry yIOCKOHAIIMTH CHCTeMy #0ro 06p061TKy, Mestiopallii, pexy-
JBTUBALI, yHoOpeHHs, CIBO3MIHH, OPraHI3allliiHO-arpOTEXHOIOTIYH] 3a-
XOJIA, CIPSIMOBaHI HA MABUIIMEHHS POIOYOCTI I'PYHTIB 1 BPOMKANHOCTI
CLITBCHKOTOCTIONNAPCHKUX KYJIBTYD.

3HauyHa yacTWHA TIPYHTOBUX MIKPOOPTAHI3MIB IIpe/ICTABJIEHA aBTO-
TpohaMu, KIITHHA KX 3aCBOIKTH BYTJIELb 3 BYTJIEKUCIIOTO Tady, CUH-
Te3yo4n, K 1 pocIuHY, 6loMacy 3 HEOPraHIYHUX CIOJIYK. ABTOTpOodgaMu
€ (poTOCMHTE3yI0Ul IPYHTOBI BOMOPOCTI (3€JIeHl, MypIypHIi, CHHLO-3eJe-

HI — maH06aIcTep11) a Takok OaxTepli — XeMOoTpodu, III0 OTPUMYIOTH
€Hepriio JJIs CHHTe3y OPTAaHIYHUX PEYOBUH HE 3 COHSYHOI pasmiarii, a B
mporieci OKMCHEHHs amiary (HiTpudikaTopu), JBOBAJIEHTHHUX 3aJIi3a 1
Maprasiro (3ansobaxrepii), CIpKOBOIHIO, CyJIb(iaiB Ta cipku (clprobak-
Tepii), BogHIO (BogHEeBl OakTepil), MeTany (MeTaHOTPOdM).

Mikpooprasiamu 04YHIIAIOTH, O3/I0POBJIIOIOTH MOBEPXHIO ILTAHETH,
BOJTHOYAC HAKOIUYYIOUHN B IPYHTAX (POH MIHEPAJIbHOTO JKUBJIEHHS POC-
JIMH, a OT3Ke, € HeONMIHHNMY YNHHAKAMHA TAKHX 010re0XIMIYHKX II0 CYT1
IpPOIIECIB, AK (POPMyBaHHS 3aJII3HHX 1 MapraHIeBuX Py, crabimisarrisa
ra3oBOro CKJIJy IPyHTOBOIO T aTMOC(EPHOTO HOBITPSI TOLLO.

Barxmepii, mo MemKaTh y IPyHTI, PO3PISHSIOTECS CBOIM BLIHOIIEH-
HAM JI0 KHCHIO: aepobu IUXalTh KUCHEM, aHAepobl RUBYTH 1 PO3MHO-
SKYIOTBCSI B IPYHTOBOMY cepemoBHIIll 0e3 krucHio. Ilepim orpuMyooTs eHep-
Tif0 B IPOIiECi OKUCHEHHSI OPTaHIYHUX PEUYOBHH, IPOIYKYIOUHN ITepeBaK-
HO MmimepasbHi peuoBuHu — (COg9, H50O, NHj;. Amaepodu mo0yBaoTh
€Heprio MEHI MPOAYKTHBHUM 34 OKHUCHEHHS IIJIAXOM — BIIIIEIIeH-
HAM BiJl ByTJIEBOIB BOJHIO (3 YTBOPEHHSM IIPOJYKTIB HEITOBHOTO OKWC-
HEHHS — OPraHIYHUX KHUCJIOT, CIIUPTIB, BoxHI0, BumuieHHaM COs). Be-
JIMYe3HA KLUIBKICTh (PaKyJIbTATUBHUX aHAepOOlB PO3BUBAETHCS K B ae-
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poOHUX, Tak 1 B aHaepoOHuX ymoBax. Jlumre 3pigka aHaepobu Tparwis-
I0TBCS ceper] AKTHHOMIIIETIB.

Tpubu e HIEKINMY €YKaplOTHUMH OpPraHI3MaMM, SIK1 PAHIIIE BIIHOCH-
au 10 Gesrwractuauux pocauH. OgHAK BHHATKOBO TeTEPOTPOMPHUI THI
SKUBJIEHHS, 3aIaCAHHS OPTaHIYHUX PEYOBHH Y BUIJIAMI TJIIKOTEHY (Y poc-
JIMH KPOXMAaJib), crermdiviHa MopdoJioris € JOCTATHBOIO MIiACTABO IS
BIIOKpEeMJIEHHS Ipu0IB BII poC/IKH. Y IPYyHTAaX 1 Ha (PITOPEIITKAX B OCHOB-
HOMY MEIIKATh MIKPOMINETH — T'PUOM 3 MIKPOCKOIIIYHUM MIiIlesIieM 1
TAKUMM CAMHMHU PEIPOAYKTUBHUMHU OpTraHaMM. YCl BOHU € aepoOHUMM
MIKPOOPTraHI3MAMHE, 34 BHHATKOM CHEIA(IYHOI IPyHy APLEIAKIB. 3 poc-
JIMHAMHU MIKPOMIIIeTH 30/IMKye 000B’I3KOBa HASIBHICTh BaKyoJIeH, 3amoB-
HEHUX KJITUHHUM COKOM, PYXOMICTH IIPOTOIUIA3MHU 1 HEPYXOMICTh Tija.
Opuak rpubu mo3dasiieri GOTOCHHTETHYHUX MITMEHTIB, IUIACTHU/, 4 eHep-
ril0 BOHH OJepP:KyIOTh OKMCHEHHSM OPraHIYHUX PedyoBUH. ['pubu mMaioTh
HOTY?KHII (pepMEHTaTHBHUIL anapar, IepIIMy II0CeJIIOTECS Ha BiIMep-
JMX (PITOPEINTKAX 1 PO3KJIANATh IX. Y IPYHTaX TaKOXK HAKOIMIYIOTHCH
(30KpeMa, ICIIst JHONUHY *KOBTOIO, O3MMOI IIIIEHUIL, AESIKAX 3JIAKOBHUX
Oyp’stHiB) (biTOmATOTeHHI TPUOHM, SKI YPaKYIOTh CLIBCHKOTOCIONAPCHKI
KyJIBTYpH. ['pubamu € Takox opiocoxci — aHAepoOH, 110 PO3MHOMKYIOThCS
Ha PI3HUX IYKPax y CYIIPoBOal OpomiHHsS (aHAaepoOHUM PO3KJIA ByTJIEBO-
JiB 3 BUILJIEHHSAM BeJIUKOI KLIbKOCTI Ta3ie — Hg, COy). V rpyHTax mepe-
BAYKAIOTH CIIe(IUH]I POIH IPIKIKIB Y HEBEJIUKIN KIIIBKOCTI.

HeonminHMMY MeIIKAHIIIME IPYHTIB € HAWUIPOCTIIII — YHCJIeHHA
rpyna oJHOKJIITUHHUX MIKPOCKOIIYHUX OPTaHI3MIB, SIKA OXOILIIIOE JIFKTY-
THKOBI, 1HQy30pii, amedu poamipom Bixg 5 mo 20 mrm. 111 pyxomi i miac-
THYHI 1CTOTH y HECIIPUATIHUBUX YMOBAX YTBOPIOIOTH IIMCTH, y opmi
SIKUX JIETKO IIePEeHOCATh TPUBAJIE BUCYIITYBAHHS, 110 KHUCJIOT TOIIO. Bi-
JIBIIMICTh 3 HUX II0ia0Th 0axTepli, BIATAIOUN IPH I[LOMY IEepeBary TOMY
vy iHIToMy Buay. Ha#immpocrTinn 3maTHI 3BeCTH HAHIBEIlbh 3aCTOCYBAHHS
O0aKTeplaJbHUX IIPEITapaTiB [JIsd PEryJII0BAHHS ITOKHUBHOTO PEKUMY
IPYHTIB MIKpPOOHO-010XIMIYHMMHK cIocobamu. BomHouac HaMImpocTiiml €
OPUYETHUMH JI0 JTECTPYKITI OPTaHIYHUX PEYOBUH IPYHTY, Y TOMY UHCIIL
IeTpUTy i rymycy.

Y IpyHTI MEUIKAIOTE 1 MIKPOCKONIYHI Hemamoou (Kpyriil YepBu), Iy-
sKe PIBHOMAHITHI 34 CIIOCO0AMM YKMBJICHHS — CAIIPOOIOHTH, MIKOI'€/ILMIH-
TH (3KUBJIATHCS TPUOAMI), XMKAKY, (DITOTEIEMIHTH (ITOIIKOIMKYIOTH POC-
JIMHU, TApasuTylouYd Ha IeBHUX IX opraHax — KOPeHeBi, JIMCTKOBI,
cTe0JI10B1 (hiTOHEMATO M, Y TOMY YHCJI1 CIIEIiasIi30BaHi, Takl SK OypsaKoBa
Hemarona). BapTo sayBaskuTH, 110 reJIbMIHTH-IIAPA3UTH, SIK 1 1HIII IIa-
Pa3uUTyIOUl 1CTOTH (ORpeMi BHUIY MIKPOMIIIETIB) BCe K He € THIIOBHUMIU
IPYHTOBAMH MIKpOOPraHi3MaM# — BOHH IOTPAIJIIOTE Y IPYHT BHACII-
JIOK BCLIAKUX (HaiacTille aHTPOIOTeHHHX) 3abpy/[HEHb (30KpeMa, Ha-
KOIUYYIOTHCS B IPYHTI IIPH HE3MIHHOMY BHCIBAHHI ClJIbCHKOTOCIONAPCH-
KHMX KyJbTYp, Ha AKUX BOHU MMAPA3UTYIOTh, K 1 Ha JeAKUX IIOIIMPEHUX
Oyp’stHaX — IUPHIIS, JT060Ia, OCOT TOIIIO).
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VYV IpyHTax e Takosk campodiTHl Mmikonsiazmu (IPUMITHBHI KJIITHHHA
poamipom 0,1 — 0,2 MM 0e3 sKOpCTKOI 060JIOHICI/I) cepel SKUX L[o6pe BI-
JIOMOIO € Tpylia, 37aTHA BIJKJIAJATH Ha IOBEPXHI CBOIX KJITHH TiPOOK-
CHIM 3aJTi3a 1 MapTraHIIio.

OxpeMy T'pyIly yTBOPIOOTH (haeu — BIPYCH, AKl yPasKyOTb MIKpoOH 1
CIPUYHMHIOTE Ji3uc (poskian) kiaituH. KoxkeHn dar moxke ypaskyBaTu
OOUH BHUI 400 Ipyldy OJH3bKUX BHIIB MIKPOOPraHI3MIB, 3HAYHO BILJIH-
BAIOYM PA30M 3 HAMIIPOCTIIIMMHY Ha JUHAMIKY iX YACEJILHOCT] y IPyHTAaX.

3eneni pocniurnu Ak nepBuHHI npoayueHTr (ampo Hasemuux BI'LI) Ge-
3yMOBHO 3aII0YaTKOBYIOTH CBOE€IO JISJILHICTIO Ol0JIOTIUHHM KPYyroodir Ha
HAIM# IJTaHeTl OPOAYKYBAHHSIM OPTraHIYHUX PEYOBUH 3 HEOIMIHHUM
3aJIydeHHSIM [0 IX CKJIaJy eJIeMEHTIB 3 IDYHTY, BOJH Ta aTMOC(epH B
nporeci GiocuHTe3y mosiMepHuX pedopuH. [lonanbmre poskaananHs gi-
TOPEITITOK TBApWHAMU 1 MIKpOOpraHi3sMaMu [0 KIHIIEBUX HIPOIYKTIB
(CO,, NO3, HPO?, H,PO;, SO, MoO3%, NHj, K*, Ca2*, Mg?2*,
Cu2*, Fe2* Tomo) cupuse oBepHEeHHIO 010reHHUX eJIEMEeHTIB 10 IPYHTY I
aTMocdepHr, CYIPOBOMKYIOUNCH HEONMIHHAM 3aKpPIIJIEHHAM He3HaAYHOI
YACTKH OpraHivHux peuoBHuH (1 — 2 %) y cKjIaal cyTo IPYHTOBUX OpraHiv-
HUX PEYOBMH — T'yMyCy (IMB. BHUIIE), HAKOIUYEHHS SKOr0 B IPYHTI 3y-
MOBJIIOE HOCTyHOBHﬁ PO3BUTOK IIPOMIIII0 IPYHTY 1 OCHOBHOI MOT0 BJIACTH-
BOCT1 — POAIOUOCTI (IUB. po3d. 9).

Biosoriuuwmit Kpyroodir peyoBrH, K 3a3HAYAJIOCSH, ICTOTHO Bapiioe B
plSHI/IX IPHPOSTHUX (masmmadTHO-010KIIMATHIYHNX) yMOBaX. IIpu BU-
BUEHHI HOro posi 000B’I3K0BO BPaxOBYIOTb XapaKTep Ta IHTEHCHBHICTH
6l0JIOTIYHUX PeRUMIB y IPYHTI, MAIYU HA yBasl CTPOKH 1 TeMIH Ha-
XOJIKEHHS JI0 HEOIO OPIaHIYHIUX PEUOBHH 32 PIK, 10 Jae 3MOrY 3aCToCy-
BATH TIOCTYJIATH IIPO POCIUHHI popMalrii y BUeHH] PO 3aKOHOMIPHOCTL
rpyaroreuesy. Hampurian, y Ilosmicel mporec poskIagaHHS POCIHH-
HUX DPEIITOK Ta T'YMYCOYTBOPEHHS 30CepesKeHl B HA3eMHOMY Iapi, B
macruimi. Y 3ol Cremy poskgagaHHs g00pe PO3BMHEHUX KOPEHIB
TPaB’AHUCTUX POCJIMH B1IOYBAETHCA B YCIl I'PYHTOBIM TOBII, (DOPMYIOUN
M rJIOOKO TyMyCOBAaHHM (€HEPreTUYHO HACHYECHHIM) HPodijb YOPHO-
3eMiB 3 IPUTAMAHHOK iM IPyIKyBaTO-36PHUCTOK CTPYKTYPOI, IIIIADY-
BATICTIO, OIITMMAJILHOIO Aaeparfielo, He3acoJIeHICTI0 1 HeWTPaJIbHICTIO
IPYHTOBOTO PO3YUHY, TPOMIYHEM 0araTcTBOM, BHCOKOKW MIKPOGHO-
(bepMEHTATHBHOO AKTHBHICTIO. 3aBIAKHA KOPEHEBHM CHCTEMaM BifOy-
BaOThCSI OlOoreHHa aKYMy.HHI_llH 1 nmbepeHmama PEYoOBUH ¥ npodnm
IpyHuTy. 30KpeMa, Ha IIOBEPXHI Ta 06,13y KOPEHIB (y pU30IIaHi Ta PH-
3ocdrepl) ocepeskeH] MIKPOOPraHi3MHy, K1 31HCHIOITH I0JIOBHI JAHKA
KpPyroo0iry a3oTy — a3oTdikcariio 1 JeHITpudikailio, paguKalIbHO MO-
IuQIKyIOYHn IIUM 3araJIbHUN 0aJIaHC a30Ty B rpyHTi Kopeni npusabiro-
I0Th TAKO¥ I'PHOM, IO 3ATHI yTBOPIOBATU MIKOpH3y; GakTepli BCTyIa-
OTh y cuM0103 13 KJIITHHAME KOPEeHs, (DOPMYIOUN TaM 6ym:60q1c1/1 IpyH-
TOB1 O0e3xpebeTHl (HEMATOIH, KJIII]) KUBJIATHCS, HOLTAIUYN KOPIHHS TO-
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mo. CaMe KOpiHHA BUI1JIAE BYTIbHY Ta 0araTo OpraHivHAX KHCJIOT, K1
TOCHJTIOIOTH TIPOITECH BHYTPIIITHHOIPYHTOBOTO BUBITPIOBAHHS BAKKOPO3-
YHHHAX MIHEpPaJIiB.

Taxum ymHOM, BCEOIUHO ,Z[iIO‘II/I Ha IPYHT, (PITOIEHOTUYHUIN ITOKPUB
3MIHIOE BOJ(HUIA, TEILIOBHH, TOBITPAHUIN PEKUMU IPYHTIB, MO,I[I/Id)lRye B
HUX (PI3UKO-XIMIYHI Ta 610J10r1qH1 IIPOIecH, 3aXUINAE IPYHT BT epoaii,
nmedyIAIIil, 3arajioM BiJ gerpaartii.

[Iix mepep’ssHMCTHEME 1 TpaB IHUMHK (popMAaIiAMU POPMYIOTHCA IPYH-
TH 3 PI3HUMH THUIIAMU TPOQLIIB Ta piBHAME pomoduocti. Tak, iy 6ara-
TOPIYHUMH KOPIHHUMH JIICAMY YTBOPHUJINCS IIII30JIUCTI, JTEPHOBO-IIII30-
smucti B Ilosicel Ta omigsoseni rpyutu B Jlicocremy; mia tpas’suumu (y
Cremy) — 4J0OpHO3eMHI Ta JIyYHI I'PyHTH, a B OOJIOTHHX JIaHAIIAPTax —
Top000JI0THI (32 CIIPUAHHSA MOXY Ta JHUITaHHuKIB). MasoBubarjuel 10
TPOHOCTI MOXOB1 (PITOIEHO3M 3ACBOIOIOTH ITOKUBHI PEYOBUHU BCIEIO I10-
BEPXHEIO KJIITHH (30T — HABITH 3 aTMOC(epH y BUTJVISAAl aMiaKy Ta HiT-
parTis, YTBOPEHUX IIPH pO3Psiax 0JIMCKABOK), HAKOIHUYYIOYHN TIPU ITHOMY
0araTo opraHiYHUX PEUYOBHUH Y TOP(i, CIIPUSIIOUN ITHM YTPUMYBaHHIO BO-
II¥, a OT:Ke, TIePeBaKAHHIO V IPYHTI aHAepOOHUX OaKTepi, K1 CIIpuyu-
HIOIOTH MOJAJIBIILY AKYMYJISIIIO BOJOTOMICTKOIO TOPQY 1 AK HACIIIOK —
3a00JI0UyBaHHS TAKHUX JIAHIIIADTIB.

[loBHa MiHepasisalifiss (pITOreHHHX PEINTOK Y I'PYHTI MOKe BiaOyBa-
THCSI TIPOTSATOM OHOTO-TBOX POKIB, IIPOTE IIBUIKICTH PO3KJIAILY 1ICTOTHO
KOPUTYeThCs JIAaHMIIAadTHO-010KIIMATHIYHUMHA YMOBAMHU, THUIIOM IDYHTY,
HOro rpaHyJIOMETPUYHUM CKJIAJIOM, XapakTepoM (ITOIIeHO3IB, CE30HOM
POKY TOIO. ¥ BEPXHIX FOPHU30HTAX PO3KJIAL IHTEHCH(]pIKYETHCS HABECHI
Ta BJITKY (0COOJIMBO HA IIapy), Y TJIMOIINX — BJIITKY.

Bodopocmi, Ha BigMIHY BiI 1HIINX MIKPOOPraHI3MIB, JIETKO IIOMITHATH
He030pPOEHM OKOM, OCOOJIMBO B pasl IX CKymdeHHs. HaMlHTeHCHUBHIIIE
BOHU PO3BMUBAIOTHCSI HA OPHHUX I'PYHTAX [0 BUCIBAHHA (HABECHI) 1 BOCEHHU
micJIst 30MPaHHS YPOIKAK CLIHCHKOTOCIIONAPCHKUX POCJINH, CIIPUUHHIOIYHN
M <IBITIHHS» II0BEPXHI IPYHTY (3a0apBJIIOETHCA Yy 3€JICHHH KOJIID).
ITxomy Heo,uMiHHO CIIPHSIE ONTUMAJIbHE TIOETHAHHS 3BOJIOMKEHHS, TeMIIe-
paTypu, ocBITJIeHHs, TpodrocTi. Hazemmui ghopmu IPYHTOBHX BOZOPOCTEH
y TAKMX yMOBAaX BKPHUBAKIOTH IPYHTHU KlpoqRaMH Ta IUTIBKAMHU, & 800HO-
Ha3eMmHl (CyTO IPYHTOB1) — IIOCEJISAIOTHCS B TOBII IIEPE3BOJIOKEHNX IPYH-
TiB. Piuna Giomaca BomopocTei moske mocaratu 15 1y/ra. Bimmuparouwn, Bo-
HA 3HOBY HAJXOIUTH y Ol0JOTIYHHUM KPYroodir, BUKOPUCTOBYETHCA 1HIIH-
MU MIKPOOPraHi3aMaMu 1 4epea IX IOCePeqHUIITBO — BUIIUMY POCIUHAMM.

VIITKY BOIOPOCTI 3aCesIAioTh Matiiske BCl BIAKPUTI 3BOJIOKEHI MICIId,
MUKPSAIISA, IepeayciM 3pOIMyBaHUX IIOJIIB, IIOBEPXHIO CKeJIb, CTOBOypHU
Jlepes, CIOPYAH, e KOHNEHCYETCS BOJIOTa 1 € JOCUTDH CBiTJIA, IIEPIINME
OCBOIOIOTH BYJIKAHIYHMI IIOMiJI 1 JIaBy, 3aII09aTKOBYIOYM TAM IDYHTOTe-
He3. BomopocTi € mepimonoceieHIIMI HA MiHEpaJbHHUX CyOCTpaTax aH-
TPOIION€HHOI'0 IIOXOMKeHHs (OyaiBeJIbHUX, IIPOMUCJIOBHX BIIXO0IaX,
Kap’€epHHUX BIOBaJIax). SHAXOAUMO iX Y BCIX I'PYHTaX, BKJIOYAYN IIyCTe-
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JIBHI Ta HAIIBIyCTeNIbHI. InceNbHICTE IX B OJHOMY IPYHTI Iy:Ke Bapiioe
3aJIesKHO BI PEXUMIB 3BOJIOMKEHOCT, 3aCOJIEHOCTI, OCBITJIEHH:A (B 1T
IpyHTY — Bix 5 THC. 10 1,5 MUTH, MAKCHMI3YIOUNCh ¥ IPYHTAX, 030aBJIe-
HUX CYIJIBHOTO PITOMOKPHUBY (I1ap, CTePH, TAKUP, KIPKOBUI COJIOHYAK).
Exoustoro-6ioreoximiusi (pyHKINII BOZOPOCTEH y IPYHTAX BUABJISIOTHCS
mepeayciM vepes X HaJIEKHICTE 10 hoToaBTOTPOodIB. I X0ua mIpogyKTHB-
HICTHb BOJOPOCTEl y HAa3eMHUX 0I0TeolleHO03aX 3aBKOIU € MEHIIIOI IIPOTH
BUINUX POCJIHH, IX MIHJHBA 0OloMaca 3a CIPUATIUBAX YMOB 30AaTHA
IIBUTKO HAKOIINYYBATHCE, JIETKO MIHEPAJII3YBATHUCS, OYTH TIOMKUBOIO JIJIs
0e3xpebeTHUX TBAPUH.

BazxuBuM y4acHEKOM IPyHTOreHe3y, 0COOIUBO B JICOBIH MiACTHIII,
y CTEIOBIN Ta JIYTOBiM ITOBCTI, € Me30- (KJIIIN, HOTOXBICTKY, ApiOHI Gara-
TOHI*KKH, KOMaXH) Ta Marcpogﬁayna (GeamocepeiHBO B IPYHTaX — JIOIIOBI
YepB’SAKH, BeJMKL GaraToHIKKH, JKYKH, KPOTH, 1HII IPU3yHU-3eMJIepHi
to1110). OcobmBO moCHITIOETHCA IX POJIb HpHU POPMYBAHHI IIPOPIIIB ITi-
JIMHHUX 1 JICOBHX IPYHTIB (PO30pPIOBAHHS, BUIIACAHHSA XyJ00H, 3aCTOCy-
BaHHSA OTPYTOXIMIKATIB Jy:Ke 301MHIOITh QayHICTUUHUI CKJIA] ITUX He-
OJIMIHHO aKTUBHUX IPYHTOYTBOPIOBAYIB).

TBapuuu pi3HOOIYHO BILIMBAIOTH HA IIepebir cyTo OIOJIOTIYHHX pe-
SKMIB IPYHTY — 0e3IocepeqHbO 3OIHMCHIOITE MexXaHIuHy (I 3HAYHOIO
Mipooo OlOXIMIUHY) [EeCTPYKI[IO POCIMHHUX PEIITOK, IIePeTPaBJIIOITh
diTomacy, cTUMYJIIOIOTH MIKPOOIOJIOTIYHY AKTUBHICTE (301IBIMyHOYN 3a-
raJibHy HOBEPXHIO CIIOMKHUTUX OPTaHIYHWX PEYOBMH, 3HAYHO ITPHCKOPIO-
I0Thb IX poakJjan Mikpobamm). Ilpomyckarmum uepes opraHm TpaBJIEHHS
POCJIMHHI TKAHWHHK, TBAPWHH 34 OOIOMOIOK BJIACHHX Ta MIKPOOHO-
CUMOIOTHYHUX (PePMEHTIB IIJIYHKY YaCTKOBO MIHEPAJi3yIOTh BYTJIEBOIU
Ta TPOTEIHHU, PO3KIATAIOTEH ITEJII0JI03y 1 3B'S3aHUi 3 HEW KJITHHHOI
000JIOHKOIO JIITHIH, BIIUBAIOTh Yy TAKKUH CIIOCI0 HA IIpoliecu IyMidikairii.
JlomioBl yepB’sIKM 37aTHI YaCTKOBO T'yMipiKyBaTH (PITOOPTaHIYHI PeUo-
BUHU, OT:KE, BUKJIOYATH IX 3 I'PYHTOBO-EKOJIOTIYHOI IPYyHH T'YMYCOYTBO-
poBauiB He moxkHA. 111 exosiorivual QyHKINT YepB’sKIB CTAIOTH Y HAroIl
PY BUTOTOBJIEHHI 8ePMUKOMNOCMIE — 0OioeyMycy 3a IOIIOMOTIOK Bep-
MUKYJIBTYPH — KAJI(OPHIACHKOI0 YePBOHOr0 YepB’sKa (pl3HOBUI I'HO-
#fioBoro ueps’sika). BepMukyibTypa 3maTHA 32 KOPOTKHI Yac IIepeTBOPH-
TH KYILy OPTraHIYHOTO CMITTS, PEIITOK HA KOHIIEHTPOBAHUM ITeperHiin —
Giorymyc, HOBUM BHJ CyYaCHHX OPraHIYHUX JTOOPHB, OaraTUX HA IIOKUB-
Hl PEYOBHHM, CTHMYJISITOPH POCTy TOIno. BomHa um ciiaOKoJIy»kHa BH-
TSKKA 3 010TyMycy € ed)eRTI/IBHI/IM CTUMYJITOPOM POCTY, Yepe3 o ix
3aCTOCOBYIOTE /s 00pOOKM HACIHHS, PO3Ca/IH, CaIKaHIIB CaJOBUX, Io-
PIXOILTITHUX TA 1HIITHUX POCIUH.

[Tommpu Bce, GiosOriuyHEe HAKOIIMYEHHS ITOKUBHUX PEUOBUH y I'PYHTAX
3JIHCHIOETBCS OJIOBHIM IMHOM 0aKTepisMHU — TUIIOBO IPYHTOBMMHE Mi-
KPOOPraHI3MaMy, SKl KMBYTh y IDYHTax CKJIAJHMMH yIPYHNOBAHHIMA
(MlRpOGOueﬁoaaMn), 3TYPTOBAHUME acomiaTuBHUMH 1 Tpodiunumu (y
TOMY YHCJII KOHCOPTUBHUMHU) 3B’SI3KAMH (OIWH BUJ KUBUTHCS TTPOIYK-
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TaMM 1HIIIOr0), IIOMAPKOBAHNMHY AHTATOHIZMOM, MyTyaJi3MoM ToIo. Mik-
POOHUI II€HO3 XapaKTePHU3yeThCSI KIIbKICHO-AKICHOK JUHAMIYHICTIO,
sIKa 0CODJIMBO SICKPABO BUSABJISETHCA 0E3IOCEpeIHBO B IPYHTAX, Hacee-
HHUX PIZHOMAHITHUMHY KHBUMH 1CTOTaMK. BapTo 3aB» oy maM STaTA PO
Te, III0 IPYHT HE € aHAJIONOM IITYYHOrO IIOMKHBHOI0 CyOCTPATy, HA SIKOMY
BUPOIILYIOTh MIKPOOPTAHI3MU B JIaOOpPATOPHHUX yMOBAX 3a CTAOLIBHHX
TeMIIepaTypPHUX YMOB TEPMOCTATY.

CHOCTepeHCeHHH 3a B3a€MO3B’SI3KaMU 1 PYHKIAMUA MIKPOOPTaHi3MiB,
iX MOHITOPUHT y peajbHUX naHm_uad)TaX (B.I. Top:xescormit, B.1. Kami-
BeIlb) IIEePEKOHAJIH, IO iX MKATTEMIAILHICTD Bl,u6yBaeTbc3 3a TUX caMuX
IPYHTOBO-010KJIIMATUYHUX YMOB, IO ¥ POCJIMH, TOYHIIIE, OJU3BKUX 10
HUX, OCKUJIBKM TeMIlepaTypa IPyHTY B TEIUIMH Mepiof Maike 3aBiKIHN
HIUKYA, HIK T0BITpsA. ONTUMAaIbHO TEMIIEPATYPOIO JUIL PO3BUTKY MIK-
pooprauiamis e 26 — 30 °C mpm Bosorocri IpyHTY 50 — 60 % IIB. Ilicis
XOJIOJJHOTO («MepTBoro») 3UMOBOT0 II€PI0Iy MIKPOOPTaHI3MU HABECHI aK-
TI/IBISYIOTLCH y MIpy IIPOrplBaAHHS IpyHTY. HurreaianpHicTh X TOMITHO
BITHOBJIIOETBCS Bike mpu Temmepatypil mouan 10 °C. Ilepemycim mporpi-
BAETHCS KILIBKACAHTUMETPOBUI MOBEPXHEBUI IAp IPYHTY, depes3 IIo
caMe B HbOMY 1HTEHCHBHO PO3MHOKYIOTHCS MIKPOOPraHI3MH, a TOMY ar-
POEKOJIOTIUHO BAKJINBO, 1100 MPOrpIBAHHS OXOIIMJIO BCIO IVIMOMHY IIOCIB-
HOTO LIapy IPYHTY. BJIlTKy TEILJIMM CTAa€ BeCh OPHUI IIap (22 26 °C
JUIS BIIKPUTOTO IPYHTY) 1 aKTUBHICTH Y HHOMY MIKPOOPTaHI3MIB BHUPIB-
HIOETLCS 3a IInOuHOW0. Ta Bce K 3a JOCTATHLOI'O 3BOJIOMKEHHS HAMOLIL-
IIa aKTUBHICTL 3aBKIU CTOCYEThCST MITKOTO (0sim3bko 0 — 5 cM) moBepx-
HEBOro Iapy. ¥ JIicl I MiACTHJIKOK I'PYHT IIPOrpiBAETHCS MEHIIE — 10
13 — 16 °C, yooBLIbHIOIOYH IIUM 010JIOTYHI IIPOIIECH.

Cepen I'pyHTOBMX MIKPOOPTaHI3MIB IPUCYTHIMH € TAKOMK mepmogi-
Jiu — OakTepii, AKl 30aTHI PO3MHOKYBATHCA B IHTEPBAJl TEeMIIepaTyp
35-90 °C (ommrumym 50 — 60 °C), 3yMOBJIIOIOUN CAMO3IrPIBAHHS T'HOIO,
KOMIIOCTIB, 3eJIeHo0l (iToMacu, BoJiororo 3epHa. Ha pocamuu Ta ix 1po-
IYKIIIO 111 6axTepii moTpamisoTs 3 muiaoM. CaMo3irpiBaHHSA THOIO BHKO-
PHUCTOBYIOTH IJIS HOTO 3HE3apaskeHHs 1 SHUIIEHHS HaCIHHA Oyp sHIB.
IIpu 1BOMY YTBOPIOETHCS BHCOKOSKICHHM IIEPETrHIM — KOHIIEHTPOBAHE
cunke opragiude moopuso. Tepmodinu € aepobamu, uyepes 110 He 6epyTh
ydacri B 610JIOTIYHUX IIPOIiecax, Tkl BII0yBaOTHCS B THOECXOBUIIAX.

@®epmenTaTupHa akTuBHicTh rpyHTIB (DAI) — Ile eKOreHeTHYHO
3yMOBJIEHA €IHICTHL OlOreOXIMIYHMX IIO CYTl IIPOIIECIB HAa/IXO/IXKEeHH,
crabimisanil Ta IPOsABY aKTUBHOCTI (bepMEHTIB y IPYHTI. Ycl Ll TpH 3HA-
KOBI1 JIAHKH [POTIIANAOTECS K OJIOKM IIPOAYKyBaHHS, iMMoOLTisarmii Ta
AKTUBHOI ;[11 dpepMeHTlB (byHRmOHyBaHHﬂ AKX € 3aBKIH B3aEMO-
3B’SI3aHMM 1 IPUB’I3aHUM [0 OWUHAMIKKA BCiX 0e3 BHHATKY I'PYHTOBO-
€KOJIOTIYHUX ITapaMeTpiB. ¥ I.[lJII/IHHI/IX IPYyHTAX IPUPOTHUX €KOCHCTEM,
Jie IIl mapamMeTpy € JUHAMIYHO yplBHOBaHQeHI/IMI/I @AT 3ymoBneHa ce-
30HHUMU, IIPUPOJIHUMH KOJUBAHHAME TIIPOTEPMIUHHX (a OTiKe, I MIK-
POO6I0JIOrIYHOr0) PEKUMIB, OHTOTE€HE30M POCJIMH, 4 B INTYYHUX arpoeKo-

276



Po3gin 8. I'/pyHTOBO-eKoMoriuHi pexumm

CHCTeMax BOHA JOIOBHIOETHCS AHTPOIIOT€HHUM BIUIMBOM, SIKHE 3MiHIOE
XIMI3M IPYHTY, HOro (pi3wWyHl BJIACTUBOCTI, KOpHUTYe CKJIA diTo- 1
MiKkpOO10IIeHO31B — OCHOBHHUX UMHHHUKIB (POPMYBaHHS 1 QPYyHKITIOHYBAH-
Hs PepMeHTATUBHOTO TTOTEHITIANy IPYHTY.

Y IpyHT HAOXOOATH HPHUKUTTEBl (PEPMEHTHI €K30BHILICHHS KUBUX
MIKpOOPTaHI3MIB Ta POCIMHHUX pH30ocdep, a TaKOXK IIOCTMOPTAJIbHL
BHYTPIIIHBOKJITHHHI (PepMEHTH BCIX IPYHTOBMX OPraHi3MiB. IX KlJIb-
KICTb 3aJIKUTD Bl BeJIMYMHYI 010MAaCH 1 MeTa00JIIUHOl AaKTAUBHOCTL O10TH.

Pisni Bumm 06pobiTKY I'PYHTY, 3POIIEHHS, OCYIIIEHHS, ITePe3BOJIOKEH-
HA — 3MIHOOTH arpoisWyHl BJIACTHBOCTI IPYHTIB, OIOCEPEIKOBAHO
MPU3BOIAYY JI0 3MIHU O10JIOTIYHUX PEKUMIB ITPOIYKyBaHHS d)epMeHTiB
Crabimizaris (iMmmo0Oistizariiss) (pepMeHTIiB y IPYHTI BIL[6YBa€TI)CH BHACJII-
IOK azcopbirii adbo xemocopOIni Ha MAaTPUIHUX HOCISIX, TOJIOBHHUMHU 3
SAKMX € TJIMHHCTI MiHepaJIH, IeJI0/103a Ta 1HIII I0JIiCaxapyiy, TyMyCOBl
PEYOBMHY (3 YTBOPEHHAM pISHOMAHITHUX 3B'fA3KIB MIX MOJIEKYJIaMU
01IKOBUX (DepPMEHTIB 1 IIOBEPXHEIO aICOPOeHTy — eJIeKTPOCTATHYHI Ta
ripodobH1 B3aeMoyill, BOAHERl, 10HHI, KOBAJIEHTHI 3B'A3KH). Xapakrep
iMMoOLTI3aIii 1 CTymiHb crablmi3artii BH3HAYAIOTHCS MOJIEKYJISIPHOI
CTPYKTYPOIO OLIKA-epMEeHTY, HEOAMIHHO MOIM(PIKOBAHOTO II1[] BILILBOM
a7copOyooUol IIOBEPXHI IPYHTY 3 PI3HHUM MIHEPAJIOTIYHUM, I'PAHYJIOMET-
puunmM, xiMmivauMm ckiaagom, €KO, ckiaagom oOMIHHMX KaTIOHIB, Bapia-
TUBHAM XapaKTepOM JHUCIEPCHOCTI (PYHKIIOHATBHUX TIPYIl TyMyCOBHX
PEYOBHH IIiJI BIIMBOM BOJIONOCTI 1 TEMIIEPATYPH IPYHTOBOTO CEPEIOBHILA.

€ GaraTo apryMeHTIB Ha IIATBEPIKEHH TOTO, 10 OCHOBHUMHE HOCIA-
Mu (DEPMEHTIB y IPYHTI € T'yMYyCOBI PEYOBHHH, a B IX IMMOO1I13aIlii Bask-
JIUBY POJIb BIAITPAOTh MIMHUCTI MiHepasau. Ak iMMo0iTi3aliis, Tak 1 cra-
OLmizalida (pepMeHTIB CHPUAITE IX 30epeskeHHI0, IIPOTHUIIIOYN IIPOTEO0JIi-
3y Ta 3a0e3meuyioun KaTaJITUYHYy IMATPUMKY IPYHTOreHe3y Ta II0pOo-
JISKEHOT HUM POJTFOYOCTI.

3Mminu XiMiaMy IPYHTY, ioro ¢gisudHux (y TOMY YHCJI1 BOJHUX, IIOBIT-
PSIHIX) BJIACTHBOCTEIA, cTaHy IpyHTOBOI Giotu BapiooTs DAL, mounHaro-
U1 3 BUILIEHHS PepMEHTy B IPYHT 1 3aKIHUIYIOUH HOr0 yYacTi0 B KAaTaJIi-
31 BCiX 0e3 BUHATKY €JIeMEeHTAPHUX Ta YaCTKOBHX IPYHTOBHX IIPOIIECIB.

®DAT 3aymesxuTh Bif HMOro THILy, TigPOTEPMIUYHOTO PEMKHUMY BCHOIO
JAHIIIARTy, XapakTepy Ta 1HTEHCHBHOCTI arpOeKOJIOTIYHUX BILIMBIB.
OcHOBHY yacTuHY (PpepMEHTHOro (POHIY IPYHTY CTAHOBJIATH 1MMOO1LIII30-
BaHi d)epMeHTI/I HAKOIIMYeH] 1 36epemeHi y IPYHTI — CKJagHOMY G6io-
(13UKO-TEOXIMIYHOMY Cepe/JOBHIN, TPAaHUIHO KOM(OPTHOMY IJIS 3ace-
JeHHs MikpoopraHismMamu. Tomy onHielo 3 HaiBa:KIUBINNX (QYHKILIN
IPYHTY € PeryJIAnis MIKpoOHO- cbepMeHTaTHBHHX TIPOLIECIB, Mo BifOyBa-
IOTBCSI Y HBOMY B HEOJIMIHHOMY 3B’A3Ky 3 JUHAMIKOK BHYTPINIHIX (CyTO
IPYHTOTeHHUX, (PITOIIEHOTUYHO 3YMOBJIEHHX) 1 30BHINIHIX (Jrammmradr-
HUX, KJIMATAYHHUX, T€OMOPQOIOTIYHNX) YMHHUKIB, AKI BOJHOYAC € H
peryasaTopaMu ®AT. TToza depMEHTHUM BILJIHBOM YHEMOKJIUBJIIIOETHCS
IIPOIeC T'YMYCOYTBOPHHS, TIIPOJIIi3 OPraHIYHUX CIOJIYK 3 BUBLIbHEHHIM
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JOCTYITHUX JJIST POCJIMH KOMIIOHEHTIB MiHEepPaJIbHOTO KHBJICHHS, T'ajlb-
MYIOTbCSI OKMCHO-BIIHOBJIIOBAJIbHI peakirii, a 3arajioM ycl OCHOBHI JIaH-
K opMyBaHHS ¥ €BOJIIOIII IPYHTY Ta MOr0 POII0YOCTI.

Cesonna gumHamira DA 3YMOBJIIOETECS mepeayciMm KOJTMBAHHIMEI
TeMIIepaTypH, BOJIOTOCTI i aeparii IPyHTy, CTAHOM POCIMHHOIO IOKPH-
BY, ,HI/IHaMlROIO MlRpO6HOI‘O myny. OAI e 3aBIKIU BUCOKOI HaBecHI Ta
BOCEHH 1 3HIDKYETBCS BIITKY, 10 KOPEJIOe 3 IHTeHCHBHICTIO T1IPOJITHY-
HUX TIPOIIECIB, iX CITIBBIIHOIIEHHSIM 3 IIPOIIECAMU OKHMCHEHHS, a TAKOMK
MOBEIIHKOI B IPYHTI I'yMaTiB Ta (PyJIbBATIE — OCHOBHMX HOCIIB I'DYHTO-
BUX (pepMeHTIB (pyIbBATH HAJIIJIEH] MIIBUIIEHOK AKTUBHICTIO KaTaJia-
3U AK y IIJIMHHUX I'PYHTAX, TAK 1 B OPHUX; CUJIBHO KHCJII I'PYHTHU MAalOTh
HHU3bKY DAT TOIIIO).

Ioery ®AI xapakTepuayoTh ii IapaMeTpH, BU3HAYEHI B HATYPAJIb-
HuX IpyHTax (morenmiiia @A — Masio 3asI€KUTH BiJ CE30HHUX YMOB)
TOPIBHSHO 3 TUMU CAMHMH, ajie MPOTPITUMHU HPOTITOM TPHOX TOAUH TIPU
100 °C rpyuTamMmu.

Depmernmamusry 0iqeHOCMUKY TPYHTIB 3pYYHO TAKOK 3TIHMCHIOBATH
3a CIIBBIIHOIIEHHSM aKTHBHOCTI 1HBepPTa3W Ta KIJIBKOCTI T'yMyCy B T'y-
MyCOBO-aKyMyJassTuBHOMY ropu3oHTl (A.@. ['ancTan) — s yopuo3emy
Bouo cranoBuThb (JI.IO. 'omuapora): ma miamui — 8,91; 8,14; 8,34; Ha
Hepenoai — 8,51; 8,25; 8,59; Ha punmi — 7,63; 7,05; 7,31 (BigmoBigHO
HABECHI, BJITKY, BoceHH)

OxpiM CyTO IPYyHTOBO-€KOJIOTIUHIX YMHHUKIB, piBeHb DAL IepeBaK-
HO BU3HAQYAETHCS CHENU(DIKOK KUTTENIAIBHOCTI CAMUX IPYHTOBHX MIK-
POOPTaHI3MIB — OCHOBHHX IIOCTA9aJIbHUKIB pepMeHTIB 10 IpyHTy. Xoua
X YMCEJBHICTH 3arajioM 1 He KOPEeJe 3 aKTUBHICTIO o})epMeHTlB BCE K
IpU YBaKHOMY MOHITOPHHIY IOSUTHBHHUN KOPEJIALIHHUA 3B'A30K dHCe-
JIBHOCTL MIKPOOPTaHI3MIB 3 IHBEPTA3010, ypeasol Ta JesKUMH IHIINME
depMeHTAME BAETECS OMITHTH. 3 BMicTOM y IpyHTI GaKTepiii, 110 Mi-
HepaJIi3yloTh OPraHIvHI CIoIyKH (ocdopy, KopeJoe Takox dochaTasHa
AKTHBHICTB; AKTHBHICTH KATAJIa3l — 3 YMCeJIBHICTIO IPHUOIB; aKTHBHICTH
IesTKUX 1HIMUX PepMeHTIB — 3 KUJIBKICTI0O aKTHHOMIIIETIB TOIIIO.

[leBHa cymepewIMBICTH 3a3HAYEHOIO 3yMOBJIEHA THM, III0 HABEIOEHI
JaHl OTPUMAHI B PI3HUX JaHIIIa(THO-eKoJIOrYHuX yMoBax. OueBuIHO,
10 KOPEJIAIII0 IPABUIBHO 0yJIO O IIPOBOOUTH HE 3 YHCEJIHLHICTIO MIKPO-
opraiamig, a 3 ix 610Macow, OCKIJIbKHU (bepMeHTH MPOYKYIOTHCSI HE JIU-
Ile JKUBUMHY, & # BinMepumu MikpoGHuMu kmituHaMy. [likaso, mo pis-
HI IJTHNN YOPHO3EMIB BIIPI3HSAITBCS XapaKTepoM T4 IHTEHCHBHICTIO
MIiKpPOOHO-010XIMIYHMX IIPOITECIB, IO BiOyBaThbes y HuX. Hamblibiry
AKTUBHICTH ypeas3u IIOMIYeHO B YOPHO3eMI I‘JII/I6OKOMy, a JIe1lo MeHIIy —
Y BEPXHBOMY I'yMyCOBO-aKyMyJ/IATHBHOMY FOPHU3OHTI Y0PHO3€MY IIiBJIEH-
Horo. IlikaBor e akTuBi3alisa ypeasu y 41opHO3eMl TUIIOBOMY Ha IJIMOHHI
15 — 25 cm. Hait0i1bI11010 aKTHUBHICTIO ITPOTEA3H 110 BCHOMY Hpodmno o-
MApPKOBAaHI YOPHO3EMHU 3BUYANHUM 1 ITepeIKaBKASLKUHI, 10 J1aTHOCTYE
iX IIepMaHEeHTHY T'OTOBHICTH JI0 MOOijisalrii asdoruoro doumay. Bommouac
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aM1JIOTITAYHA aKTUBHICTD Y BCIX YOPHOIEMIB € IPUOJJIU3HO OJHAKOBOIO, &
HaMOL/IbIA aKTUBHICTD 1HBEPTA3W HEPIJKO BUSBJISAETHCA B YOPHO3EMAX
mepeIKaBKa3bKoOMy 1 3BUYaiiHOMY. JOpPHO3€M TUIIOBUI BIIPI3HAETHCS
BHCOKOI0 YPea3HOI aKTHUBHICTIO BEPXHIX TOPHU30HTIB. Yce Iie BKa3ye Ha
OYEBHUIHY BHCOKY OlOT€HHICTh IIHOI0 €TAJIOHHO POMI0YOro THILY IPYHTY,
SAKUN cpopMyBaBes Ta PYHKIIIOHYE B 0COOJIMBUX TIIPOTEpMIYHMX (3ara-
JIOM JIAHAMIATHO-010KJIIMATHYHIX) YMOBAX CTEIOBUX IIPOCTOpIB €Bpa-
31i ta [liBHiuHOI AMepHKH.

Dochamasna aKmueHicMp, AKA HEIOTraHO J1arHOoCTye IHTEHCUBHICTD
dochaTHOrO peKUMY IPYHTIB, HAMUITKIIIIE BUSBJISIETHCI B YOPHO3EMAaX
(3a Bcima TproMa docharaszamu), Xoua i HEOTHAKOBO B iX PIZHHUX IIIITH-
nax. Jlo Toro & 3 riImbuUHOM0 IXHA AKTUBHICTE JUQEPEHINIETHC: TIOCTY-
IIOBO 3MEHIIIYEThCA ¥ KHUCI01 pocdarasu, IIOMITHO 301IbIIYETHCI Y HEHNT-
pasibHOI Ta JIyskHOI Tomro. I[IpoTe He MoKHA BBaKATH OJHO3HAYHO JOBE-
JIEHOIO 3aJIeKHICTD BMICTY pyxoMux opM drocdopy Bl aKTHBHOCTI 3ra-
mauux gocdaras. BamauBy dyHKIo B dochaTHOMY peskrMl BUKOHY-
0Th docdoriaposasu, Kl 3MIUCHIOITE MoOLTI3aIio docdopy, 3arpim-
JIEHOTO B opramiuumx pedoBmHax. CybcTparamMu Takux IPYHTOBHX (oc-
daras e cmenmpivurl rymycoBi ocopoBMICHI pPEUYOBHUHM, HYKJIETHOBL
kucyIoTH, ocdoiriman, dgocdomporelnn Ta 1HIM HecHenpIuHl 1HIHUBI-
JIyaJbHI CIIOJYKH, & TAKOM ITPOMIKHI (ocdopoBMICHI MeTabOIITH, IO
HAJIXOIATH JI0 IPYHTY 3 diTopemrtkamu. [lomiueHo, 110 HAIJIUIIOK PYXO-
MUX CIIOJIYE (pocdopy 3araibMOBYE aKTHBHICTH pocaTasd — iX BHECEH-
Hsa y cmiBBigHomrenHl C: P =20 : 1 moBHICTIO HapaJi3oByBaIo B eKCIIe-
pumenTi cuHTe3 docdarasu MiIKpoopraHiaMamu (HeopraHiuHi dochaTu
BOYEBHUIb € KOHKypeHTHuM 1HTI01iTopoM ¢ocdaTas). Bruecenus B opHUX
IpyHTax 3 mediiuroM pyxomoro ocdopy Ta HU3BKOW (pocaTas3HOMO aK-
THUBHICTIO OPTaHIYHMX TAa MIHEPAJbHUX A30THUX HOOPHUB CIPHAE IIIIBH-
meHHI akTuBHOCT1 Qocdaras. [lomiTHEM y 6aratbox IpyHTax € JesdKe
30LIbIIeHHsa dochaTadHol AKTUBHOCTI B CEpeHIN IX YacTHHI, 110 3a3BHU-
vail 30iraeTbest 3 MpodLIBHUM IIepepo3noaiiom dgocdaris.

Tioponimuuni gepmernmu, sIK1 POSIIEILIIOITH OPraHIYHI PEYOBUHU
Ta KaTaJI3yITh CUHTE3 BYIJIEBOIIB, OLIKIB, aMigiB, (ocdopopraHiuHmux
CITOJIYK, BUKOHYIOTH He MEHII BAMKJIUBY POJIb y IIIIBHUINEHH] e(peKTHBHOI
POJIIOYOCTI IPYHTIB, IO MOSCHIOETHCS MOOLII3AIIE0 JOCTYIIHIX d)opM ro-
JIOBHUX ITOKMBHHX pedoBmH (crioomyk N, P, S Tomo), HeomMmiHEHO
OB’ SA3aHOI0 3 TiAPOTI30M OPraHIYHAX PEIOBHH.

OcBO€eHHS JTICOBUX (IEePHOBO-ITII30IUCTUX, OITI30JIEHNX) IPYHTIB CBifI-
YUTH NP0 Te, W0 BUPOLIYBAHHS KyJIBTYPHHX POCJIHH IIPH3BOAUTH 0
3MIHM TpeHAy TIPYHTOBHUX IIPOIECIB, y TOMY YHCJIl U MleO6HO-
OloximMiuamx. OcobIMBO IIOMITHUMY € 3MIHU BMICTY a30Ty 1 hocdopy, gkl
CyIpoBOIKYI0ThCA BogHouac 1 aminamu DAL, Tlpu mpomy mmomiveHo me-
SKe 3MEHIIeHHS AKTUBHOCTI MAPOIITHYHNX 1 OKMCHO-BITHOBIIOBAIbHUIX
depmenTie. HeonMmiHHO BHCOKA aAKTHUBHICTL (DEPMEHTIB y T'yYMYCOBO-
€JII0BlaJIbHOMY TOPHU30HTI 3HUMKYETHCS 3 IVIMOMHOK, HEIIOTaHO KOpeJIo-

279



YacTuHa |. MoxomXeHHs1, cknag, BNacTUBOCTI, Bioreoximist 'pyHTiB. ..

0Yr 3 TPOPUILHAM PO3IIOALIIOM TYMYCY, HOKUBHUX PEYOBUH, MIKPOOP-
raHiaMiB. Jlo0aBKkM BamlHa 10 OpTraHO-MIHEPAJIbHUX TOOPUB MAKCHUMI3Y-
BaJI0O aKTHBHICTH IMOJI0 MiHepaJsisaliil amimgiB ypeasu. MakcumaJsbHa
AKTHUBHICTh IIPOTEa3 CIOCTEPITAETHCS TPH BHECEHHI HA OMIJ30JIEHUX
rpyarax Jlicocrerry rimcy pasom 3 mederaTom.

AxTuBHICTD (bepMEHTIB B OKYJIBTYPIOBAHUX I'PYHTAX MOKE CJIYT'YBATH
MOKA3HUKOM TPEH/Y iX GlOJIOTIYHHX PEKUMIB, BiJ] SKUX IIPSIMO 3aJIEKUATH
piBeHD IPyHTOBOI pomrodocti. I oKy IETYpIOBAILHOIO JIEI0 BHPOIILYBAHUIX
pociimH y IXHBOMY HpolIl BiAOyBaIOTHCS IVIMOOKI 3MIHK €KOJIOTO-TeHe-
THYHOTO XapaKTepy, SKI IT03HAYAIOTHCS HAcaMmIlepel Ha peskuMi Tpod-
HocTi. CyTTEBO KOPUTYETHCS B ATPOHOMIYHO OaskaHMil 01K TyMyCOBHI CTaH
OKYJIBTYPIOBAHUX IPYHTIB, 30LJIBIITYETHCSA PYXOMICTD a30Ty 1 4aCTKOBO ¢hoc-
dopy, iHTeHCH(IKYEeThCA MepeBaskHa OUIBIICTE MIKPOOHO-010XIMIYHIX
MPOIIECiB, ITOB’sI3aHUX 3 PepPMEHTATUBHOI AKTUBHICTIO IPYHTY.

[Tpu posoproBaHHI Ta CLIBCHKOIOCIOAAPCHKOMY BHKOPHUCTAHHI PI3HUX
THUINB IPYHTIB IX (pepMEeHTATHBHA AKTHUBHICTH CYTTEBO KOPUIYETHCT —
3MIHIOETHCA AKTHUBHICTD TIIPO0JIa3 1 OKCHIOPENYKTa3, 301IbIIYIOYNCh IIPO-
TH ITUIMHY Ta IIePeJsIory. Y peasHa aKTUBHICTh 0COOJIMBO ITOMITHA IIPY BHE-
CeHHI JIOOPUB y POJIi IIPOBITHOTO arpoXiMIYHOI0 IIPUMOMY B €KOJIOTi30Ba-
HIM CHCTeMI 3aXOMiB 3 OKYJILTYPIOBAHHS IPYHTIB. 3MiHA ypeasHOl aKTHUB-
HOCTI 3araJjIOM € JOCHUTh CHeI(PIUHOI0 1 3aBM¥KI1 3aJIEXKHOI0 Bl JIAHIIIAdT-
HO-010KJIIMATAUYHHX YMOB TA T'€HE3W OKYJILTYPIOBaHOro IpyHry. Tak, mis
YOPHO3EMIB TUTIOBUX TIOMIPHO TEILINX CEPETHBO 3BOJIOMKEHUX arpOrpyHTO-
BUX pPaMoOHIB 1 TEMHO-KAIIITAHOBUX CJIA0KOCOJIOHITIOBATHX IPYHTIB apuj-
HUX PaMoOHIB XapaKTepHUM € JesKe ITOCHJIEHHS ypeasHOl aKTHBHOCTI 3
TJIMOMHOIO 3 IIOCTYIIOBMM 3HMKEHHAM y Hu3ax Ipodiao. Hamaro Bucokoro
€ ypeasHa AKTHBHICTh y BEPXHIX T'OPU30HTAX YEPBOHO-3KOBTHUX (hepaJIitT-
HUX IPYHTIB JKAPKHUX Ta BOJIOTHUX TPOINKIB 3 AudepeHINHoBaHNM ITpodi-
aeM (3 TIMOMHOIO BOHA 3HIDKYETHCS). 3arajioM IIPOCTEKYEThCA UiTKe I
3aKOHOMIpHE 301IbIIEHHS yPea3Hol aKTUBHOCTI B IITUPOTHOMY HAIPAMEKY
3 IMIBHOYI HA MIBJIeHb — 3 TPEHIOM II03UTHUBHOI KOPEeJISIli BMICTY B IPYH-
Tax ypeasy 3 KUIBKICTIO TyMmycy. Ilpu IIboMy aKTHBHICTH ypeaswu 3alie-
SKUTDH BII HOT0 SIKOCTI, KOPEJIIOIUHN I'OJIOBHUM YMHOM 3 BesmmunHoo C : N,
10 CTae OCOOJHMBO TIOMITHHUM He JIHIE B OKYJIBTYPIOBAHUX TE€PHOBO-
MII30JIUCTUX, 8 1 YOPHO3EMHUX 1 TEMHO-KAIlITAHOBUX IPYHTAX.

Insepmasna axkmueHicmy YITKIIIE 3a 1HIIL (PEPMEHTH BlIoOpakye
PiBEHB POJIOYOCTI IPYHTIB, XapakTep IXx 0l0JOTIYHOIO PEKUMY Ta HOTO
BaplaTUBHICTD IIJ] BIJIMBOM PI3HUX OKYJIBTYPIOBAJIBHUX aATPOTEXHOJIO-
risi. Buxogsaum 3 TICHOI KOPeJISIIAHOI 3aJIEKHOCTI MIK AKTHUBHICTIO 1H-
BEPTA3U TA BPOKAEM CLIBCBKOTOCIIONAPCHKUX KYJIBTYP, 1HBEPTA3HY aK-
THBHICTD PEKOMEHIIYIOTh (A.D. FaJICTﬂH) BUKOPUCTOBYBATH 151 IiarHoc-
THUKHA CTpORaTOCTl IPYHTOBOI pomoqocm B PI3HUX CIBO3MIHAX, IPU BUOOPI
3eMeJIbHUX mnﬂHOR /] TOJTEOBI1 JOCITIIM Ha TepuTopii po3maiioBaHmX
BEJIMKUX CLIBTIOCHITIIIIPUEMCTE 34 OHOBJIEHHMH IIporpaMamMu Hoocdep-
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HOT'0 MOJIJTIIOBAHHS IPYHTOTeHHUX IIPOIIECIB 3a CYYaCHUX YMOB T'OCIIONA-
PIOBaHHS 3 PUBATHOI (POPMOIO BJIACHOCTI HA 3€MJTIO.

HepartionansHe 0CBOEHHSI B HeTaJ€KOMY MUHYJIOMY ITIJIMHHUX 3€-
MeJIb IIPU3BEJIO JI0 TOTAJBHOTO 3HUMKEHHS [H8ePMA3HOL AQKMUSHOCMI
IPH TOMY, IITO0 3aCTOCYBAHHSI OPTaHO-MiHEPAJTBHUX JTOOPHUB ¥ KOMILIEKCI
3 IHIITUMY 3aX0IaMU OKYJIBTYPIOBAHHS I'PYHTIB 3araJIbMOBYE ITI0 TEH ICH-
M0 IIPAKTUYHO HA BCIX THUMOAX IPYHTIB (32 BUHSATKOM YOPHO3EMHUX).
TloxazoBUM € 3HHMKEHHS IHBEPTA3HOI AKTUBHOCTI 3 TJIMOUHOIO.

3MiHn, 110 BIAOYBAKTHCA B IPYHTAX I BILIUBOM OKYJIbMYPIOBAHHS,
HPU3BOLATL 10 CYTTEBOI BIAMIHHOCTI B OKCHUOOPENYKTASHINA AKTHUBHOCTI
(ax aepoOHIH, Tak 1 aHaepoOHli), 0COOJIMBO MOMITHIM JIJIs NerlIporeHas 1
HEePOKCUIA3H 3 II0JII(PeHOJIOKCHIa3010. JlerigporeHasHa akTUBHICTD IIi-
JIMHHUX 1 OPHMX rpyHTiB HOMITHO 301JIBIIIYETHCSI B yiKe araJjaHoMy Ha-
OPAMKY 3 IIIBHOYI HAa IiBJIEHb 3 MAKCHMYMOM Y YOPHO3€Mi THUIIOBOMY
(HlCOCTeH) 0COOJIMBO IIOMITHOMY, SIK 1 B TEMHO-KAIlITAHOBOTO I'PYHTY, B
HUZKHINA 4aCTHHI TYMYyCOBOTO Ta B IlepexiJHoMy ropuaoHTtax. Ha 3porry-
BAHUX TEMHO-KAIITAHOBUX IPYHTAX il MOKA3HUKU JEIN0 3HUKYIOTHCS
IIPOTH HE3POIIYBAHUX.

Depmernmamuera aKMUBHICMb TIOMITHO 3HUKYETHCSI HABITH 34 He-
BHCOKOTO PIBHS TEXHOT€HHOTO HABAHTAKEHHS HA IPYHT, IO A€ MOMK-
JIUBiCTH BHKOpPHCTOBYBaTH HokasHukn MAI s qiarHOCTHRM IIOYATHO-
BUX JerpaJaifHuX eTamiB y CyYacHOMY I'PYHTOTBOPEHHI, Y TOMY YHCJI
mpu 3a0pyIHEHH] I'PYHTIB BAKKUMU METaJIaMH TOIIIO.

[leBHMIT BHECOK y IPYyHTOreHE3 POOJIATH (DIMOAKMUGHI PEHOBUHU 3
HIJCTHJIKK, KOPEHIB POCJIMH, 3MHBIB 3 JwucTs Tommo. IloTparuisioun B
IPYHT, BOHH 3JaTHI aKyMyJoBaTuCSA 1 (POPMyBaTH TaM BiIIIOBIIHUN aJie-
JIONAMUYHUT PEKUM, XapaKTep SKOT0 3aJIeKUTD BiJl POCIUH-IIOCTAYAITE-
HUKIB Ta Big camoro rpyHry. OkpiM 0e3mocepeaHBOro BILUIMBY Ha PicT 1
SKUTTEMAIBHICTD POC/IMH-AKIIEIITOPIB, PO3YMHHEI OPraHiuyHl PeYoBUHU PO-
CIIMHHUX €K30BHUILJIEHb 3[IaTHI BCTYIIATH B PEAKINl 3 MIHEepaJIbHOK Yac-
THHOIO IPYHTY, 30LIBIIYIOUN PYXOMICTH KATIOHIB Ta yTBOPIOIOYH 3 HUMU
Pi3HI, Y TOMY YHCJIl ¥ TOKCHUYHI, CIIOJIYKH, CYTTEBO KOPUTYIOUM IIMM 010J10-
TIYHUA PesKUM IPYHTY. AJIeJIOMaTUYHI BJIACTUBOCTI €K30BU/IIJIEHDL 3aJtie-
SKATh BII TUIY I'PYHTOBO-IIEHOTHMYHOIO TAHIEMY Ta 0araTboxX IHIIMNX, IIe
MAaJIO JOCTIPKEeHNX YMHHUKIB. [Ipo BasKJIMBY POJIb POCJIMH 1 CYIIyTHUX IM
MIKPOOPTaHi3MIB, TBapHWH, I'pubiB cBimunth BugiernHs COy 3 rpyHTY —
CYTO 1IeHOTE€HETHYHA BJIACTHUBICTH IPYHTY, SIKA BH3HAYAE AKTHUBHICTH 010-
LIEHO3y, IO JIETKO OIIIHIOETHCSA caMe 34 BHUILICHHAM Trady, SKMi, He3Ba-
JKAIOYM HA CBI1M MI3epHUH BMICT y I'PYHTOBOMY Ta aTMOC(EpHOMY HOBITPI,
OyB, € i Oyne B MalibyTHEOMY ITHEBMATHIHOI OCHOBOIO Oy/Ib-AKOTO Gioreo-
IIeH03y — TIPOBITHOTO YMHHUKA IpyHTOreHe3dy. Voro uu He HANTOJIOBHI-
MM IIapaMeTPoOM € 6udose 6iopoamaimms, 30epesKeHHsT SIKOrO € Heol-
MIHHOIO JIAHKOIO BCIX MOJeJel pallioHaTbHOT0 BUKOPUCTAHHS TOJIOBHOTO
GararcTBa HaIi — 3eMJIl Ta il 'PYHTOBUX KOMIIOHEHTIB.
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8.6. 'pyHTOBMI PO34MH
Ta OKMCHO-BiAHOBMIOBanbHi peakuil

I; PYHMOBULL PO3UUH, 34 B.I. Beprancbrum, — 11e HafBasKIUBIIIA Ka-
Teropis IPUPOJHUX BOJ, OCHOBHHIA cyberpar (MATPUKC 1 MATPHUILS) JKAT-
TS, HEOAMIHHMI YYACHHK yCIX 0e3 BHUHATKY Oloc)epHHX IIPOIIECIB.
I'"M. Buconpkuii 00pasHo Ha3BaB IPYHTOBUI PO3YUH KPOBOHOCHOI CHC-
TEeMOIO JIAHAIIAQTY 1 HOro IpyHTOBUX KOMIIOHEHTIB. | Ile He BHUIIaIgKOBO,
00 came B IPYHTOBOMY PO3YMHI B1JOyBarOTHCS HEOQHOPA30BO 3ralyBaHIl
HaWBaskJIUBINI 010(pi3uKO-XIMIUHI peakilii, caMe 3 HBOI'O POCIWHU Ta
MIKpPOOPTaHI3MH TIOTJIMHAIOTh SKUTTEBO BAKJIWBI JJIT HUX PEUYOBUHM.

PYHTOBHY pPO3UMH 3a0e3meuye cTadlibHe d)yHKLuoHyBaHHa B IPYHTI
PO3MAiTOro CIIEKTPa eJleMeHTapPHUX MIKPOIIPOIIECiB 1 YACTKOBUX pPeak-
i, AK1 OepyTh y4ACThb y IPOMLILHOMY (II0 BEPTHKAJI) Ta JIaTepPaJIbLHO-
My (B KaTeHl) MepeMIIeHH] PeYOBUH y PeabHUX JIAHIIAPTaX, 3yMOB-
JIIOIYA UM HAA3BUYAMHO BAKJIUBUMU €KOJIOr0-010reOXiMIYHUI BILIUB
HA TeHe3y IPYHTIB 1 PO3BUTOK iX POIOYOCTI.

[Mo s cTaHOBUTL CcO0OI IPYHTOBUM PO3YMH y TOYHOMY PO3YMIHHI?
Hacammepen rpyHTOBMM pO3YMHOM MOKHA BBAYKATU PLIKO(Aa3HI KOMIIO-
HeHTH IpyHTY (A.€. Bo30ympka), skl BRJIIOUAIOTH Ty BOMY, IO 3HAXO-
JUTHCS B IPYHTI pa3oM 3 PO3YMHEHUMH B HI¥ MIHEpPaJIbHUMHU COJISIMH,
OpraHo-MiHepaJbHUMHU Ta OPTaHIYHWMH CIIOJyKaMd, ra3aMu, HAHUTOH-
IIUMH TIAPO30JIAME KOJIOIAIB. YCLISKI BOMHI, COJIbOB1, KHCJIOTHI, CITHp-
TOB1 Ta 1HII BUTSKKHU 3 TIEBHOIO YaCTKOI0 YMOBHOCTI TAKOK MOYKHA BBA-
JKATU IMITATOPAMU IPYHTOBUX PO3UMHIB, IIITYYHO IPUTOTOBJIEHUX Yy Jia-
bopatopuux ymoBax. IIpore He cirim 3abyBaTwy, III0 KKMCJIOTHI TA COJIBOBI
BUTSIKKHY IIPOBOKYIOTH IIePeXis] y IPYHTOBUH PO3UUH JOTATKOBOI KITBKO-
CTl TUX YH 1HIITUX KOMIIOHEHTIB 1 3aCTOCYBaHHS HEeNTPaJIbHOI BOIHOI BU-
TSUKKHU BCe K TIOPYIIYeE ICHYI0UY B peaJbHUX IPyHTax a30By piBHOBATY.
Yepes 11e 3HAYHO HAONUNCEHUMU 00 IPYHMOBUX PO3UUHIB € CYCNeH3ll
ma nacmu nacuuenns (M.K. Kpynceruit, I'M. Anerkcaunposa). Capoba
KJIACHYHOIO Bu3HadeHHs Haye:xuTb P.Y. Ilipcony, axuii Hasesas IpyH-
moBuUM PO3UUHOM KBQA3L3PIBHOBANCECHUIL PO3UUH eJIeKMPOJILmi8, wo ic-
HY€e Y IDYHIMI JIUULe 30 YMOBU Ll020 HENOBHO20 80JI020HACUYEHHA. 3a He-
BU3HAYEHOCT] YMOB KBA31pIBHOBATH 1 JOIIYCTUMUX 0OMeEsKeHb BOJIOIOHA-
CUYEeHHs Ta BIJCYTHOCTI 3ragKy IIPO PO3YMHEH] OPraHIYHI PEeYOBUHU 1
rasy g gediHIIla OJHO3HAYHO BHKJIOYAE 3 KATeropii IPyHTOBHX pPO3-
YHHIB IPaBITALIHY BO4Y, IO IIBHAKO (PLILTPYETHCA Yepes IPYHT, He
YPIBHOBAKYIOUNCH 3 MOro TBepauMHu QasamMu, IIePerrKoIKa0un
3’SICYBAHHIO 1X CKJIAJY HA IT1ICTABl BUBUEHHS JIISUMETPUYHUX BO]I.

Ipynmosum po3uurnom MU HA3UBATHMEMO OUHAMIYHO 3DI6HO8adNce-
HUTl 800HUL PO3UUH OLOOP2AHIUHUX, MIHEPATILHUX, OP2AHO-MIHEePAJIbHUX
peuosur (y momy wucnii eas3isg), chopmoBAHULL Y PEASIbHUX JIAHOWAPHM -
HO-OLOKJIMAMUYHUX YMOBAX NIO 8NJIUBOM 30HAJILHUX MUNI8 2l0pomep-
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MIUH020, B00HO-NOBIMPAHO20, NONCUBH020 (MPOPIuH020) MA ITHULUX
IDYHMOBO-CKOJIO2TUHUX PEHCUMLE.

Yy MoskHa BUIJIATH IPYHTOBUM po3umH? Y MOIIYKAaX BIAMOBIIL Ha I1e
sarmmranid T. [lesiur me B 1886 p. Boepiire cipobyBaB BUTICHUTH HOTO
3 rpyHTy Bozmoiw. IlizHime Oy 3acTOCOBAHI IIPOIlEAYPH BUIABJIIOBAHHS
ioro mpecom, IeHTPUQyryBaHHsA, BUTICHEHHA 1HIMOK piguHoo. [leprri
JBa METOMY MOYKHA 3 YCIIXOM 3aCTOCOBYBATH TLIBKH 34 JOCTATHBOI BO-
JIOTOCT1 I'PYHTIB, HEpPemyciM 3 BHCOKOI BOLOYTPHUMYBAJILHOI 3TATHICTIO.
BuricHeHnHs IpyHTOBOrO pO3UYMHY IHIIOK PIAUHOK (HAIIPUKJIAN, CITHp-
TOM) 3OIACHIOIOTE, 3aJIMBAIOYHN 11 3BEpXy Ha KOJIOHKY, 3AII0BHEHY IIPHUPOJ-
HO 3BOJIOYKEHHM IPYHTOM. Y perioHax 3 MIPOMHUBHUM THUIIOM BOIHOIO pe-
"KMy IDYHTy CKJaJ IDYHTOBOTO PO3YUHY BHBYAIOTH JI3MMETPUIHUM
METOLOM: [OCIIIKYIOTh BOJH, Kl IPOQLIbTPyBasucsa depes IpyHT. JKo-
JieH 13 3a3HAYEHUX TPYAOMICTKHX 1 JOPOTHX METO/IB He FapaHTy€ IOBHOI
TOTOKHOCTL CKJIaly HATUBHOTO (PeasbHOro, HaTyPAJIBHOTO) 1 BUALIEHOTO
IPYHTOBUX Po34uHiB. 111 iX HeZIOCKOHAIICTD 1 TPY/JOMICTKICTD CIIOHYKAaJIH
JIOCJIIHUKIB IIyKATH [IPHUHIUIIOBO HOBI IMUIAXY MISHAHHS IIHOr0 HAaHBaK-
JIUBIIIIOTO 3 IPYHTOBUX KOMITOHEHTIB:

> MOCTIIPKeHHSAM IPYHTOBOTO PO3YMHY 1n situ 10H-CEJIeKTUBHUMU
esiekTpoaMu (HAMOLIBII ITOIIUPEHUH);

> eMITIPUYHUM J000POM PO3UMHIB, CKJIAT SIKUX HE 3MIHIOBABCA O ITiC-
JIsI B3a€MOJTI1 3 TPYHTOM.

Cxnan rpyHTOBOrO po3umHy. llpuramanHi KoxHOMY THILy IPYHTY
XIMIYHI, (1)131/11{0 -XiMI4YH1, OlosoriuHl (010XIMIUHI) IIpOLIeCH dopmyoTh
HEIOBTOPHUMN CKJIaJ IPYHTOBOIO po3umHy. [HTeHCHBHICTB 1 crpsMoBa-
HICTh 3a83HAYEHHX IIPOLIECIB 3HATHOI MIPOI0 3yMOBJIEHA BILIMEOM TifIpo-
TEPMIYHUX YMOB, Ce30HHA JMUHAMIYHICTH SKUX CIPHYMHIOE BIIIOBLIHY
JUHAMIYHICTE CKJIQIY Ta KOHIIEHTPAIl IPYHTOBOTO PO3YMHY IIPOTSATOM
POKY, IO IIOCTIMHO YCKJIATHIOETHCI BHACIII0K TOCIIONAPCHKOL JIsTJIBHOCTL
noauHA (BHECEeHHSI NOoOPHB, XIMIUHMX MEJIIOPAHTIB, HEeCTUIIUIIB, I1CIs-
IPOMHUCJIOBUX CyOCTPATIB, 3POIIIEHHS, OCYIII€HHS TOIIIO).

Koruenmpauyis IpyHTOBOTO PO3YMHY B HE34COJIEHHX IPYHTAX KOJIH-
BaeThCA Bl NeCATUX YACTUH rpama Jio K1JIBKOX TpaMiB y JaiTpl (Big 5 — 7
1o 100 — 150 Mr-ekB/J1 cymMu aHIOHIB 1 KaTIOHlB) a B 3aCOJIEHUX IPYH-
Tax — IIBUIIYETHCA [0 JECATKIB IPAMIB BOZOPOIINHHUX KOMIIOHEHTIB
Ha jgitp. Jo ckiaagy rpyHTOBOrO pO3YMHY BXOOATH OPTAHIYHI, MiHEpPAaJIb-
HI, OpraHo-MiHepaJibHI cooyyku Ta podunHHl rasu (0y, COq Ta im.). Op-
raHIYHI CIIOJIYKM IpeIcTaBJIeHl MeTaboIITaMKi POCIMH 1 MIKPOOPramHia-
MIB, TYMYCOBUMH PEUYOBHHAMH, IIPOAYKTAMH iX TpaHcdopmaril (y Tomy
umesni ionamu NOjz, NH, SO, "); opraHo-miHepa/bHI KOMIIOHEHTH —
EePEBAKHO AJOMO-, 3aJ1130-, CUJIIIATYMYCOBUMHU Ta TJIMHOTYMYCOBHME
KOMILJIEKCAMU (y TOMY 9HCJIL KOJIOLNQIBHUME — Y YOPHO3EMAaX TAKUMU €
10— 25 % cryamy IpyHTOBOIO poquHy) Hait6inbm mociimskeHumMu B
rpyHTOBOMY po3umHi € cosi. Cepen KaTioHIB TyT mepeBasaiors HY, Ca2t,
Mg2*, Na*, NH,*, K* (B cuIbHOKMCIHX IPYHTAX TPAILISIOTHCS A13+,
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Fe3*, B mepesBonoxkennx — Mn2+ ta Fe2t), a cepexn amionis — HCOj3,
CO; ", NO3, NO;, H,POy, HPO, , SO, , Cl".

OkpiM 3aJIesKHOCT1 BiJ rmpOTeletIHI/IX YMOB, THILy IPyHTOTEHe3y,
CKJIaJ I'PYHTOBOIO PO3YMHY CYTTEBO YPI3HOMAHITHIOETHCS II0 €KOTeHeTHY-
HUX TOPHU30HTAX TOI'0 CaMOI0 IpyHTY. MaKCHMyM BOIOPO3UYMHHUX opra-
HIYHUX CIIOJIYK IIPUMALAE HA BEpPXHi TOPU3OHTH, & HAUOLIBIINA BMICT
coJieii, HABIIAKH, — HAa OKapOOHAYEHl Ta TIICOHOCHI ropu3oHTH. Jlis
MIPUKJIAAY PO3LJISHEMO CKJIAJ Ta KOHIIEHTPAII IPYHTOBOIO PO3UUHY
YOPHO3eMy 3BHYANHOro. ¥ IIbOMY, 3arajioM He3acOJIEHOMY, IPYHTI KOH-
IEHTPAIllsT IPYHTOBOI'O PO3YMHY BEPXHBOIO T'yMYCOBO-AKYMYJISATABHOIO
ropu3ouTy craHoBuTb 400 — 900 Mr/i1 1 € BogHOYAC MAKCHMAJIBHOK (MAaK-
CHMYyM KOHIIEHTPAIII IIOBTOPIEThC Ha ryinbmui 1,5 — 2,5 M, gocaranoun
B TIIICOHOCHOMY TOPH30HTL 5 — 7 Mr/J).

3a crJIaI0M IPYHTOBUM PO3YMH 10 BCHOMY IIPOQILIIO € TiapoKkapboHaT-
wo-rasbiesuM (pH 7,6 — 8,1), ane 3 rimbuau 1,5 — 1,6 M cTae rigpoxap-
bonatHo-uHatpiesum (pH 8,3 — 8,7), a y rircoBomy ropu3oHTi — cyJibgar-
mo-uHartpiesum (pH 7,1 — 7,8). JlomiHyOUYMM KaTIOHOM IPYHTOBOI'O PpPO3-
unHy (10 130 cm) Bucrynae Ca2t, akuit Mae B IIMX I'PYHTAX TPU MAKCH-
MyMHM KOHIIEHTpaIlli — y BepxHii vactuui H-ropusoury (110 mr/i), a
Takok y kapbomatHomy (80 mr/m) 1 rirmcoBomy (400 mMr/y) ropusoHTax.
Bwmicr Mg2* y rpyHTOBOMY PO3YMHI 3aJIMINAETHCA IPUOIU3HO OTHAKOBUM
(20 — 30 mr/an) y Mexax Maiske BCbOIO HpOd)lJIIo CYTTEBO 3pocTamuu (0
300 Mr/y) Juile y TilICOBOMY TOPHM30HTI. CmBBmHOLUeHHa Ca: Mg cra-
HOBUTH 2 — 3, 3MEHIIIYIYNCh 3 TyIubuHoio 10 1, Bmict Nat y BepxHIX ro-
pusoHTax — 2 —5wMmr/i, a 3 rimbuan 150 cM pi3KO 30LIBIIYETHCA 10
1400 mr/n. Kt moBoguThesa anpTepHaTHBHO Nat, TOOTO 30cepemKyeThbCs ¥
BepxHiX ropusorTax (20 — 30 Mr/mi), a 3 TIIHOMHOI HOro BMICT 3HUMKYETh-
¢ (1 3HOBY ITIIBUIMYETHCS BiKe B MATepPUHCHKIHM mopoxi). Cepen aHIOHIB

nomirye HCOj3, Bmicr SO, B H-ropusoHTi craHOBUTH 50 MI/JI, 301/15-

ITYIOYUCH 3 TIMOMHOI0, TO/Il AK mmoropudonTHui BMicT Cl~ 3amwuriaerses
IIPAKTUYHO He3MIHHNM — 0Ju3bko 20 — 30 mr/ii. Husbkomo € i KoHIleH-
tparisgs NOj.

Konuernmpauis ionis, 1110 BXOOATH J0 CKJIAIY IPYHTOBOIO PO3UMHY, BU-
SIBJISIETBCS MAJIO in)opMaTHBHOIo mpu cnpo6i HOSICHEHHS SIBUINA KOAry-
il 1 menrusanii KOJIOINIB, IPOHUKHEHH: 10HIB Kpi3b HAIIBIPOHUKHY
MeMOpaHy, peakIiii Ha IIOBepXHI po3aity (a3, 3aCBOCHHS eJIEMEHTIB KH-
BJICHHS POCJIMHAMHY, SIKI OJHOSHAYHO 3aJIE’KATh B GKMUGHOCTML 1OHIE.
Ilousrrss akTHBHOCTI 10HIB 0yJI0 3ampoBamkeHo . JIsoicom y 1905 p. 11
OLIHKH IIOBE/IHKY 10HIB y peaIbHUX PO3YMHAX, [0 AKUX HAJIEKATE 1 PLIKI
dbasu rpyHTY, /1€ 10HM OJJHOTO POy He ICHYIOTH He3aJIeKHO OJIMH B/l OJHO-
To, a B3a€MO/IIOTh AK MI C000I0, TAK 1 3 MOJIEKyJIaMy pO34MHHMKA. [HTeH-
CHBHICTh B3ae€MOII1 3aJIEKUTHh B1J KOHIIEHTPAINl PO3YMHY, 3apsay 10HIB,
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CTYIIE€HA ix I‘lZ[paTalIll Ta 1HIINX ‘II/IHHI/IRIB K1 CJII\D; BanOBYBaTI/I HpI/I
BH3HAYEHH] aKTUBHOCTI 10H1B. Ml aKTHBHICTIO 10HIB @ 1 ROHHeHTan,leIO
ICHye HpHMI/II/I 3B H3OR, SAKUN BHpAKAETBCA d)OpMy.TIOIO

a = Cy,

ne C — kOHIIEHTpAITd 10Ha; ¥ — KoediIlieHT Horo aKTUBHOCTI.

IuKoM akTHBHICTE 10HA IIOJAITH K «CKOPUTOBAHY» KOHIIEHTPAIIIIO,
a Koe@IIleHT aKTUBHOCTI — SK IIONPABHUM MHOKHUK, II0 A€ MOMKJIH-
BICTB 3aCTOCOBYBATH 3AKOHU MePMOOUHAMIKL T0 PEATbHUX PO3UNHIB. ¥
Ppo30aBIeHNX PO3UMHAX AKTUBHICTH 10HIB MEHIIA, HiK IX KOHIIEHTPALIld,
a xoediiieHT akTuBHOCTI MeHIuit Bix 1. [Ipu 301abIenHl KOHIIeHTpaIil
10 0,5 —1,0 M mamuHa BeJrdYrHE KoedlIlleHTa aKTHUBHOCTI CHOBLILHIO-
€ThbCS, A 3 IOAJILIINM 301JIBIIEHHAM KOHIIEHTPAI[l Koe(iIleHT aKTHB-
HOCT1 IIOYKMHAE apocraru. lIpn Brcoknx ROHueHTpamﬂx BEJIMYMHA y MO-
sxe OyTu BuIe 3a 11 Tozu a > C. Ha mpaxtuii xKoedillieHT aKTHBHOCTL
10HIB PO3pPaxoBYIOThH 3a piBHaHHAM Jebasa — ['oxkesns

O5Z2«/
lgy =-
1+4/p

Jle Y — aKTUBHICTH 10HAa; Z — HOr0 BaJIEHTHICTD; |\ — 10HHA CHJIa PO3UUHY.

AKTHBHICTD 10HIB y IPYHTOBUX PO3UYMHAX MOMKHA PO3paxyBaTH abo
3HAWTH eKcIepuMeHTa bHO. [[opsSIoK po3paxyHKY € TaKUM: CIHOYATKY
BU3HAYAIOTH 10HHY CHJIY PO3YUHY 32 POPMYJIOI0

I= (m1Z1+m2Z2+ +mZ}),

ne I — ioHHA cuJa PO3YMHY; M — MOJIAPHA KOHIeHTpalisa ioHa; Z2 —
KBaJpaT BaJIEHTHOCTI 10HA.
Taxk, ma 1 M posunny CaCl, ioHHa crita JOpiBHIOBATHME TPHOM:

1-224+92.12
Icac, :TZS'

Jlaii sHaxomaTs KoedililleHT aKTUBHOCTI 10HA 3a (hOPMYJIOI0

gy = 0,51Z*Ju _ 0,51-4-V3
Ca®" 1+/u 1+/3

Ipynmosuii po3uur — 1ie 3MIiIIAHUN eJeKTPOJIIT, i0HHA CHJIa SKOTO
3aJIEKUTh BLJ JOMIHYIOUOrO 34 KOHIIEHTpAaIrien 10Ha. [1pu BUCOKUX KOH-
LIEHTPAI[AX I'PYHTOBOI0 PO3YMHY BOHA BH3HAYAETHCA TIEH CLILIIO, KA
pos3magaeTbesa Ha OLIBILY KUIBKICTH 10HIB 3 BHUIIMMU 3apsagamu. Pospa-
XOBAHI JIJIS IPYHTOBUX PO3YMHIB 3HAYEHHS Y 1 @ € IPUOJIN3HUME BeJIH-
ypHaMu. Haf0LIbIn TpocTuM CI1ocob0M BH3HAYEHHS aKTHUBHOCTI 10HIB €
i mpsiMe BUMIPIOBAHHS 10H-CEJIEKTUBHHUMH €JI€KTPOIaMH, IIEPIIUM 3
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AKuX craB H-celeKTUBHUMN CKIISHUI €JIeKTPOJI, 10 3aCTOCOBYBABCS IJIS
BU3HAYEHHS KUCJIOTHOCTI IpyHTY Ite B 1906 p. IlepeBaru iomomeTpii Bu-
ABUJIACS 0COOJIMBO BATOMUMY IIPH BUKOPHCTAHHI 10H-CEIEKTUBHAX €JIeK-
TPOMIB I eKCIIpec- aHaJI31B IIPUPOIHUX 00’eKTIB (Y TOMY YMCJIl ¥ IPpyH-
TiB) Oe3 ix pyinanii. Ha cborogui po3pobiieHi 1 IIMPOKO BUKOPHUCTOBY-
IOTBCSI 10H-CEJICKTUBHI eJIeKTPOOU [IJIsI BU3HAUEeHHSa akTuBHOocTl HT, Lit,
Na*, K*, Rb*, Cs* i amionis NO3, Hy,POy, SO,~, ClI°, I, Br™. He
BCl €JIEKTPOIY BIAETHCS BUKOPHCTATH JJI BU3HAYEHHS AKTHUBHOCTI 10-
HIB y IPYHTOBHUX PO3YMHAX. |'OJIOBHMM TajIbMOM TYT CTA€ IIPOTHIIS 1H-

mwux 10HIB a60 peuoBwH. Tak, mpy BU3HAYEHHI] R mporumie ioH K+, a
4

pobory NOj-cesekTHBHOI MeMOpaHU MapasridyioTh edipHi 0JIil pocsinH

13 POIMHYU KaImyCTAHUX. |HOI BUKOPUCTAHHS 10H-CEJIeKTUBHUX €JIEKTPO-
1B 00MEsKyeThbCsI HHU3bKKM BMICTOM y IPYHTI aHaji3oBaHux 1oHiB. [ia-
Ha30H KOHIIEHTPAIlHM, SKI JAal0Th 3MOI'y BHKOPHCTOBYBATH 10H-CEJIEK-
THBHI eJIeKTpoau, oomexyerhes (4,0...1,0)- 10-6 mons/n. ¥V moreHiriomer-
PHUYHUX JOCITMKEHHSIX BUKOPUCTOBYIOTH €JI€KTPOJIH:

> 3 TBEPJMMU, PIIKUMHY TA IJIIBKOBUMU MeMOpaHaMH;

> Ha OCHOBI1 PIAKHMX KATIOHITIB 1 AHIOHITIB;

>3 BUKOPUCTAHHAM HEUTPAJIbHUX II€PEHOCHUKIB;

>ra30Bl 1 PEpMEHTATHUBHI €JIEKTPOIH.

Arkmusricms 10HI8 XapaKTepHUaye IX PyXOMICTh 1 JOCTYIIHICTD POCJIH-
HaM TLJIBKYA Ha MOMEHT BU3HaveHHs. [Ipy 3acBOeHH] XIMIYHUX €JIeMeH-
TIB y TpoIlecl JKMBJIEHHS POCJIHMH KOHIIEHTPAINSA 1 AaKTHUBHICTH IX 3MeH-
myorbea. [IIBUOKICTE 1 JIErKICTh MPOIeCy MOINOBHEHHS 10HIB y IPYHTO-
BOMY PO3YMHI TIArHOCTYETHCA 34 BEJIMYHUHOK IIOTEHINAJIB XIMIUHHX
€JIEMEHTIB, SKl XapaKTepH3yI0Th Ty po00Ty, AKka HeoOX1IHAa 11 IIepeBe-
JeHHs XIMIYHOIO ejieMeHTa 3 TBEPINX das y IPYHTOBHI PO34uH (e
VSBJIEHHS B3SITO 3 TEPMOJIUHAMIKH, 1€ HOTeHLuaJIOM XIMIYHOTO eJIeMeH-
Ta BBAYKAKOTH BEJIMYHHY, 1[0 XapaKTepuaye aMiHy BliabHOI eHeprii ['i66ca
opu nepexom eJeMeHTa 3 TBepHol pasu y posumH). amni Oyme moxkasaso,
IO TIepexifi 10Ha 3 TBepAuX (a3 y pO3umMH CyIPOBOAUTHCA OOMIHHAME
peaKInaMu, 3 SAKUX IIPY BU3HAYEHHI ITOTEHITAJy IIEBHOTO XIMIYHOTO
eJIeMeHTa BPAaXOBYETHCS TLIBKU onHa (L[OMlHyloqa) Taxoo TOMIHYI0OYO00
peaxiriero 0OMiHy IIpH BU3HAYEHHI aMOHIEBOI'0O IIOTEHITIALY Oyie:

> KUCJIUX IPYHTIB

IBK|NH, +H* 0 IBK]H"+NHj;
> YOPHO3EeMIB
IBKINH; +£Ca™ 0 TBK]Ca™.

Bupenenns dopmysiu 1id BH3HAYEHHS MOTEHITIAIY XIMIUHOTO eJie-
MeHTa 3IMCHIOETHCS 38 TAKUM aJITOPUTMOM:
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1) IoTeHITiaJ, AKUH BUHUKAE HA 10H-CEJIEKTUBHOMY €JIEKTPOIIl, BU-
3HAYaETHCA 3a POPMYIIO0

2,3RT
nkF

ne E — morteHIriaa XIMIYHOTO eeMeHTa; Ky — HOpMaJbHUM MOTEHIa
XIMIYHOTO eJIeMeHTa, 110 BuHuKae y 1 M posumni; 2,3 — KoedillieHT IIe-
pexoay 110 ecATKOBUX Jiorapudmis; R — yHiBepcabHa ra3oBa KOHCTA-
mra; T — Temmeparypa; n — 3apsy 1oua; F'— uncno @apanes; a — ax-
THUBHICTE 10HA;

2) IoTeHIaJ, AKMHA BUHMKAE HA KaJIHHOMY eJIeKTPoal, — 3a ¢op-
MYJIOO

E=E;+ Iga,

2,3RT

E T F

=K =——lga

K+ K+ ’

a Ha KaJIbI[IEBOMY €JIEKTPOJIL:

. 23RT 2,3RT 23RT,, .

0cC a2+ n F g
Kamitiumit morenitian (3MiHa BiIBHOI eHepril 1'i66ca) Bu3HAYaeThCs
K PISHUIA IIOTEHINAJIB, 1[0 BUHUKATL HAa KaJIMHOMY 1 KaJIbIIiEBOMY

CJICKTPOJax:

E =FE

Caz+ Ca 2+ -

- B 2,3RT
AGK+ =Eq2e — Ege _[Eocﬁ* R~ lg%az*}_

2,3RT
_[E0K++ F = = lga K*}

Benuuwnan E0K+ Eycat++, R, T'1 F e kOHCTAHTHUMU, OTKE, BOHU BUHO-
CATBCS 3a IY*KKHU 1 CKOPOUYIOTBCS, MIC/IS 90r0 GopMyJIa /Ist BUSHAYEHH
KAJIIIHOr0 II0TeHIiany Ha0yBae BUIVIAAY:

o _1 _
AGK+ = 2lga lgaK+

Ca2+

Koedirienr 1/2 3'saBisgeTbess BHACTIIOK MOy OIMHUIN HaA 3apsI
Ca?* (mopisuioe nBom). Benmunna —lgaK+ iepK, a —1/21gaca++ — 11e

0,5 pCa2*. Kianesa dopmyia Jid BUSHAYCHHSA KAJIMHOTO IIOTEHITIAJLY
YOPHO3EMHOI0 I'PYHTY HAOyBae BUTJISAIY:

AGIO<+ = pK* - 0,5pCa®".

Pamimnre morenIiag XIMIYHOIO eJIeMEHTA BU3HAYAJIN TAK: OKPEMO BH-
mipooBasiu y poauuni pK* 1 pCa2+ 3a momoMorow 10H-CeJICKTUBHHUX eJICK-

.. 0 .
TPOIIB 1 3a HABEIEHOK (POPMYJIOI 3HAXOIUJINA AGK+. Humni saBmamns

3BeJeHO 10 0e3IocepeqHbOr0 BUMIPIOBAHHS KAJINHOIO MOTEHINATIY IPYH-
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Ty. JJIsT IIBOr0 eIeKTPOXIMIYHUM JIAHIIOMOK POPMYIOTh 3 JIBOX 1HIHKA-
topunx (Ha K* 1 Ca?t) enexrpomis (TOIOMIKHAN XJIOPCPIOHMAN ejIeMeHT
HE BUKOPHCTOBYIOTH V BUMIPIOBAHHAX). KJIEKTPOXIMIYHUN JIAHITIOT IIPHU
poMy opmyioTh 3a cxemoro: Ca-cesrekTuBHUE esertpos | posuns | K-ce-
JIEKTUBHHUM  €JIEKTPOJ. XIMIYHI HOTEHI[aJW 1HIINX eJIEMEeHTIB
(TabJ1. 8.16) BUMIPIOIOTHCA AHAJIOTIUHO.

Tabnuys 8.16. Illorennianmu XiMiYHHUX €JI€eMEHTIB, BUKOPHUCTOBYBAHUX

Y I'PYHTO3HABCTBi

TTorenttian HOMiH%Ig;?ngaRHiH ®opmyna Jlsxepeiio
N N _ Woodruff, 1955, Beckett,
Raifirit Lo o i[iﬁ)zraH 1979, Kanyn
+ + _ ’ ’ g
H'0 K pH-pK HuKoBa, 1981
. . " 94 _ Jlaparan, 1981,
Kauspriesmit H"O Ca pH —0,5pCa Schofield, 1947
Harpiepmit Na*0 Ca? pNa - 0,5pCa Nafadi, 1974, 1979
JN—— NH} 0 CaZ* pNHy —0,5pCa Pazricha, Singh, 1977
MOHIEBUI
H*0O NHj pH - pNHy4 Anexcamzmposa, 1981
H*'O Mg pH - 0,5pMg Santa, 1982
MarsieBwmit Mg?* 0 K* 0,5pMg — pK Nommic, 1979
Mg2* 0 Ca?* pMg —pCa Rahmatullah, 1981

Iomenuyian ximiuno2o enemerma XapakTepuaye CTYIHE JIErKOCTI I1e-
pexojry XIMIYHOTO eJIeMeHTa y 'pyHTOBUM po3unH. IlinTpuMaHHSa 1T€BHOTO
PIBHSI KOHITEHTPAIII] ITOKUBHOTO ejeMeHTa (3abe3redyeHicTh POCJIMH eJie-
MEHTOM SKUBJIEHHS) Yy IPYHTOBOMY PO3YMHI 3aJI€KUTh He TLIBKH BiJI JIer-
KOCTI H0T0 IIepexoy Vv IPYHTOBUM PO3YMH, a ¥ BiJ 3araJIbHOIO BMICTY IIEB-
Horo esiemenTa y rpyHTi. lleit unanuk Bpaxosye IIB3 — morenrriitay Oy-
depHyY 3maTHICTE IPYHTIB IIIOI0 TOTO YK 1HIIIOTO €JI€MeHTa JKHBJICHHS,
TOOTO IX 3TATHICTD IMATPUMYBATH aKTUBHICTD 10HIB Y IPYHTOBOMY PO3YMHI

Ha mocTifiHoMy piBHI, Hampukrian I[1B3 momo ioHiB Kagio HBBK, doc-

dar-ionis — B3, NHY — B3 romo.

Tepmoouramiuni NOKA3HUKU BUKOPHUCTOBYIOTHCSA IJIs: 1) pismKo-
XIMIYHOI XapaKTePUCTUKN IPYHTIB, ITI3HAHHSA IX MeHe3!, eKOJIOTIYHOI Ta
arpoOBHPOOHMYOI XapPaKTEePUCTHK; 2) JIATHOCTUKHN IPYHTOBHUX IPOIIECIB, a
OT:Ke, ¥ THUILy IpyHTOreHe3y; 3) 3a0e3IeueHHs 3aIIUTIB XIMIYHOI MeJTio-
painii rpyHTiB; 4) MeJIIOPATUBHOI OIIHKHW 3POITyBaJbHOI BOAX 1 IIPOTHO-
3yBaHHs OCOJIOHILIOBAHHS IPYHTIB; 5) BUBUEHHs IDYHTOBO-€KOJIOIYHIX
PeRUMIB (y TOMY 9HCIIL OI[IHKY JIOCTYITHOCTI €JI€MEHTIB *KUBJIEHHS POC-
7mHaM); 6) PO3POOKHU eKOCHCTEMHUX Ta 1HIIMX MOJIeJIeH POII0I0CTL IPYH-
TiB, MUIAXIB il MiIBUIIEHHS, OKYJIbTYPIOBAHHSI, 3aXUCTY BIJ Jerpagarrii.
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3MiHa KOHIEHTpAIli Ta CKJIAAY I'PYHTOBUX POSUYMHIB HPHU3BOIUTH [0
3MIHU PEKUMIB BOJHOTO 1 MIHEPAJIbHOTO KUBJIEHHS POCJIMH, 110 HE MOKe
He TT03HAYUTHUCH Ha IX PO3BUTKY Ta MPOAYKTUBHOCTIL. Uepes 11e BUpOOHUKH
CLITBCHKOTOCTIONAPCHKOI TIPOYKITIT 3aBK/IM HAMATAIUCA OY/Ib-SIKAM CIIOCO-
00M ONTHMMI3yBaTH CKJIAJ IPYHTOBOTO PO3UMHY 3 METOH 3a0e3medeHHs
STKROMOTA BHITIOl IIPOIYKTUBHOCTI arpoIleHo31B. POITeHHS Ta OCYIITyBaHHS
IPYHTIB BOJHOYAC 31 CTBOPEHHSIM CIPHUATIMBOTO BOIHO-IIOBITPSHOTO pe-
SKUMY JTAI0Th 3MOTY 3HU3UTH 3aHAATO KOHITEHTPOBAHI PO3UYUHHU, OCOOTHUBO
KOJIA B HUX € TOKCHYHI 111 pocuH croayku (Fett ta im.). Baecennsa mo0-
PUB CIIpHsi€e ONTHMI3AIli BMICTY B I'PYHTOBUX PO3YMHAX 010(pLIBHHX eJIe-
MeHTIB. JJIa KMBJIEHHS POCIMH OCOOJIMBO BEJIMKOIO 3HAYEHHS HaOyBae
MOro OCMOTHYHHUM THCK, AKHU 3aJIeKUTHh Bl KOHIIEHTPAINI Ta CTyIIeHS
JIHCOIIIAIll PO3UMHEHNX PEYOBUH (Y HEe3aCOJIEHUX IpyHTaX HOro BeJIMInHA
He mepesuirye 10 MIla, a ymoOproBasbHi cosl 3maTHI Hl,HBI/IH_H/ITI/I #oro
BIBIYl). AKIIO OCMOTHYHMHI THICK IPYHTOBOTO PO3YMHY 3PIBHIOETHCS 3 OC-
MOTHYHMM THCKOM KJIITHHHOI'O COKY POCJIMH a00 MepeBUIIUThH HMoro (B 3a-
COJIHUX IDYHTAX), TO BCMOKTYBAHHS BOJM POCIMHAMY IPUIHHSETHCST
(Ipm 1BOMY y NIIEHUIN 3aTPHMYETBCS KYIIIHHS, IPUCKOPIOITHC KOJIO-
CIHHSI, KBITYBAHHS, BU3PIBAHHSA, BHACIIJIOK Y0T0 3MEHIIYETBCS BPOMKAM-
HICTB, OCKLIIBKHN 30LJIbIILyeThCs O1JIKOBICTD 3€PHA).

OKHNCHO-BiTHOBIIOBAJIbHI PeaKIIil € YaCTUHOK TUX PI3HOMAHITHHIX
XIMIYHUX, QPIBUKO-XIMIYHUX, OI0XIMIYHUX PEAKITiH, 10 IIOCTIHHO BiI0y-
BaoThCA B IPYHTL. Ile Ti peaxriii, B AKKX BiOyBaeThCA 3MIHA BAJICHTHO-
CTl XIMIYHHX eJIeMEHTIB ab0 ITepeHeceHHs eJIEKTPOHIB BiJ OJHUX peary-
OYMX KOMIIOHEHTIB 70 1HImuX. KIacMuHrM OKMCHEHHSM € IpPOoIlecC MpH-
€IHAHHS KWCHIO, HATIPUKJIIA/;

2NH3 + 302 = 2HN03 + ZHQO

OKHCHEHHAM € TAKOMK PeaKIlisa z:ermporeHlaauu (mammpurIas LIKJIO-
TeKcaHy 3 YTBOPEHHSAM O€H30J1y), I Yac SIKOI B1IOyBAeThCA BIJIIEII-
JIEHHS BOJTHIO:

CgHyy —M:2%°C, 0 Hg+ H,O.

IIMKJIONeKCAH 6eH30

Bigmaua esexTpoHiB 0€3 yuacTl KMCHIO:
2KI™! +C19 = 2KC1™! +1Y Tomo.

3BOpPOTHI peakIiii oTpuUMaJIi HA3By BIIHOBJIIOBAHH:A. Peakirii oxwmc-
HEHHS 1 BIJHOBJIIOBAHHS BIJ0yBAlOTHCA B IPYHTI, AK 1 B OyJIb-IKUX 1H-
IUX CEepPeloBUIAX, IPHU ITbOMY OJHOYACHO OJHI PEUYOBHHU BiIIAI0Th
€JIEKTPOHHU 1 OKHCHIOIOTHCS, a 1HIIMI iX IPUETHYIOTE 1 IIPH I[bOMY BITHOB-
JTIOIOTHCS:

Ox == Red,
—e
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nme Ox — okucHUK; Red — BIIHOBHUK; ¢ — €JIEKTPOHU — YYACHUKU OKHC-
HO-BIJHOBJIIOBAJILHOI peaKirii.

OKHCHO-BITHOBJ/IOBAJIBHI PeakKIii MOXKYyTb OyTu 360DOMHUMU 1 He-
360DOMHUMU. 3BOpOTHHMI XapaKTep MAaioTh, HATIPUKJIAM, PEAKIIil OKHC-
HeHHS 1 BIOHOBJICHHS CIIOJIyK 3aJiisa (Fe+3 — Fe2"), mapranio
(Mn#* < Mn2%), azory (N°* < N3%), cipru (S6+ < S2-), a mesBopoT-
HUN — peakIrii OKUCHEHHS OPTaHIYHUX PEYOBHH.

chmo y pO3YmMH, e Biz[6yBaeTbcsi OKHCHO- BiZ[HOBJIIOBaJIBHa peaxiris,
TIOMICTUTH eJIEKTPOT 3 lHepTHOI‘O MaTeplaJIy (Pt), To BiH ITOYMHAE pu-
iMaTH eJIeKTPOHHU Bij Bl,[[HOBJIeHOl dpopMH 1 TIepeaBaTH iX OKUCHEHIH
dopmi. BHacaiiok 110T0 MK METaJIOM 1 PO3YMHOM BUHUKAE TIOTEHITIA,
AKUA OTPUMAB HA3BY OKHCHO- BlL[HOBJIIOBaJ'IBHOI‘O moreuriaay (OBII).
,Z[Jm pumipoBanus OBII BUKOPHUCTOBYIOTH JTOTTOMISKHUH €JIEKTPO/I,. Ho-
MIOMIKHHUM € €JIEKTPOJT 3 BIJTOMUM ITOTEHITIAIOM, IIIOJ0 STKOTO BUMIPIOOTH
MIOTEHITIaJI IJIATHHOBOTO eJieKTpona. Takum € BogHeBwmit enexrpos. [lo-
TEHIIlaJ HOPMAJILHOIO BOLHEBOIO eJIEKTpola IOopiBHIOE HyJso. Hopma-
JIBHUM BOJIHEBUM €JIEKTPOI0OM BBAKAIOTH HACUUYEHUN BOIHEM IIPU TUCKY
1:105 I1a esexrpon, 1o mmepebyBae y piBHOBA31 3 POSUMHOM, AKTUBHICTh
10HIB BOJIHIO SKOT0O IOPIBHIOE OMUHMIN. Ha mpaxTuirn JOIIOMIKHIM eJIeK-
TPOJIOM YACTO € KaJIOMeJIbHUM ejiekTpox. IloTeHITiam HacHueHoro KaJo-
MeJILHOTO eJIEKTPOo/a II0JI0 HOPMAJIFHOTO BOJHEBOTO eJIEKTPOoJa JIOPiB-
uzoe 250 mB mpu T'= 18 °C.

ExcrepuMenTassbHO BCTAHOBJIEHO, 10 BeJIMYMHA TOTEHINAJY HAa
ILUTATHHOBOMY €JICKTPOIl 3aJIEKUTh BIJ TEMIIEPATYPH 1 CIIIBBIIHOIICHHS
KOHIIEHTPAIHM (AKTHBHOCTEM) OKHMCHUKA ¥ BLIHOBHMKA, II[0 BUPAYKAETD-
ca piBaaauasaM Hepacera:

E-E,+5L a&,
nF Red
ne E — oxmcHO-BIJHOBIIIOBAJIBHUYN moTeHITad, MB; Ey — cranmaprHuit
€JIeKTPOIHUHI HOTeHuiaJI' R — yHiBepcaJIbHa rasosa craJa; 1 — Temie-
parypa; n — KUIBKICTE €JICKTPOHIB, III0 6epe y4acThb y OKHMCHO- -B1JHOBJIIO-
BAJIBHIN peakKIli; ao, 1 Areg — AKTUBHOCTI OKHCHOI 1 BITHOBJIFOBAJIBHOI
dopm crmonyk.

OKHCHO-BITHOBIIOBAJIBHUM IIOTEHINAJ OO0 €JIEKTPOgA Ha3BaHo Kh:

H+]2
Eh=Ey+ BT T
O nF U H,]

e [H*] — xourmenTpaiiisa (aKkTUBHICTD) 10HIB BogHIO; [Hg] — KoHIIEHTpA-
11151 MOJIEKYJISPHOI'O BOIHIO.

[Tpu samini HaTypaJbHOrO JorapudgMa Ha JeCATKOBUM (ITOMHOMKEHO-
My Ha 2,3) 1 migcranosil suavenb R, T'1 F dopmysa OBII mabysae Bu-
TJISATY:
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L 23RT [H'] 0,058, [H'] 0,058, ag
Eh=E,+=—=In =E,+—>—1 =E,+2>——lg—%.
OTTAF T, T 0T T SHLT 0T B
Axrmo ap, = ag.y, CHIBBIIHONIIEHHS ;& =1. Toxl okmCHO-BITHOB-
Red

JIIOBAJIBHUM IIOTEHINAJ JOPIBHIOEC CTAHOAPTHOMY €JIEKTPOLHOMY IIOTEH-
miany (Eh = Ej). CrangapTHl IIOTEHINAJIH TOJIOBHUX OKMCHO-BITHOBJIIO-
BaJILHHUX CHCTEM HaBeeHO y JOBITHUKAX.

Buroprcrosyoun BeIMUYNHN HOPMAJIBHNAX €JICKTPOSHUX IIOTEHIAIIIB
1 3aHalieH] 3HAYeHHA F, MOKHA pO3paxyBaTH CITIIBBIIHOIIEHHS AKTUB-
HOCTel (KOHIIEHTpAIllM) OKMCHUKA 1 BITHOBHUKA Y PO3UYMHI, 1, HABIIAKH,
3HAIOYM IIl IIPOIIOPIII, MOMKHA 3HAWTH BesimuuHy Eh, y ToMy uwmeiml i
momo 1pyury. Tak, LII. Cepmobonbchknii BUBIB PIBHSIHHSI, 0 3B'SI3y€
Eh iBwmicr y rpynaTi Fe2+:

Eh =1,122+0,145./p — 0,174pH — 0,058 + Ig[ Fe?*],

Jle L — 10HHA CHJIA PO3YMHY.
E.A. fIpunosa nos’a3ana Bmict y rpyaTi Mn2* 3 Beuunnow Eh:

Eh = 0,991 + 0,058/t — 0,116pH — 0,029 + lg[MnZ2*].

KinpxicH]l 3aesKHOCTI BCTAHOBJIEH] 1 JIS IHIIUX OKUCHO-BIIHOBJIIO-
BAJILHUX PeakIiil, Hanpukiam, ;s MnOg + 4H* + 2¢ = Mn2* + HyO ma
3aJICKHICTh BUPAKAETHCA PIBHAHHAM.

Eh =1,229-0,118pH - 0,031g[Mn2*],
a musa peakii Fe(OH); +3H' +e = Fe?* + 3H,0
Eh =1,058-0,177pH — 0,0591g[Fe?"].

3 HaBemeHUX pIBHSHBL BHUIHO, 110 BeamuwmHa pH BxXoauTh 10 HUX 3
BT €MHUM 3HAKOM, OT3Ke, UMM BUIIUM € 3HaueHHs pH 1pyHTy, TMM HIKUYe
suavenHsa Eh. I, HaBmaky, MIKUCIEHH IPYHTY CIIPHSE IMIBUIIEHHO Kh.

Ipyurn 3asBmuail mepeHacwdeHi OB-cucremamu, —Haifmomrmpe-
HimuMu 3 gxux €. Fedt — Fe2+; Mn4t — Mn2+; Og— 02-; H, - 2H*;
NO3 —NO3; SO —H,S; Cu— Cu2*; Co2* — Co3* Tomip.

OKucHO-8I0H081H08QAIBHULL NOMEHLIA € YCePeIHEeHOI BeJINYUHOI0
Eh OKPEMUX CHCTEM, KA HaOmmkaerbea 10 Eh Tiel cucreMu, OKHMCHEH1
YU BIJHOBIIOBAJbHL (POPMHU SIKOI MICTATBCA y IPYHTI y HaMOLIbIILHA
kinbroctl. HoHuenTtpamii (akTuBHOCTI) 3asida, Maprasifo, Miil Ta iH-
IIUX eJIEMEHTIB y IPYHTOBOMY PO3YHHI € Ay:ke ManuMu. Tax, KOHIIEHT-
pamia Fe3* y rpynrosomy PO3YMHI aBTOMOP(MHUX IPYHTIB CTAHOBUTH
106 — 1020 moutn/s1, a KoHIeHTparia Mn, Cu Ta iHmmx MlRpoeJIeMeHTlB
e e Menowo. [le o3Hauvae, 110 HaBeIeH1 BUIIE OKMCHO-BITHOBJIIOBAJIBHI
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CHCTEMU He MOMKYTh OyTH moTeHIianBusHavabuumu. Humu € Og, HyO,

MiKpoOHI Metabositu. [IpakTudno Bel peakinii B rpyHTi Bl,D;GYBaIOTBCH y
CepEeIOBUII BOAHU, SKa MOKe OYTH SK OKMCHUKOM, TaK 1 BIJHOBHHKOM.
OKHCHEHHS BOIU BUPAKAETHCI TAK:

2H20 —4e & 02 T +4H+.
Besmmunna moreHIiasy oI 1iel peakinii cTaHOBUTHME:

+14
0,0581g[02][H ] _

E=1,23+
4 [H,0]”

IIpu mapmiansaOMy Tucky Og =1 atm 1 ay ,0=11e PIBHSHHS CIIPO-
Iy EeTHCS:

E=123+ m1 g[H*]* =1,23+ 0,058 + 1g[H].

Bamina jorapudmy KoHIeHTpaIll 10H1B BogHio Ha pH nae piBHIHHS:
E =1,23-0,059pH.
BigHosieHHs Boau CyIIPOBOAUTHCA BIIHOBJIEHHSIM 10HIB BOITHIO:

2H" +2e <> H, T.

Tomi
0,058, [H']?
E=E,+—>——lg———.
07 2 [Hs]
[Tpu mapiriaJsTbHOMY THCKY BOIHIO ¥ 1 aT™M PIBHAHHSI Mae BUTJISA:
E=-E,+ 0’(;581g[H+]2 = E, +0,0581g[H"].

Buacimigok saminu 1g[H*] ma pH piBHsHHSA HabyBae BUTIIAMY:
E =E;-0,058pH.

BasieskHiCTh M1 DOTEHINAJIOM 1 3HAYeHHAM KA MOHA II0gaTH PiB-
HAHHAM

Eh =E, - kpH,
e k — ryrtoBuil koeditieHT (mokasye aminy Eh mpu aminl pH Ha oxgu-
HUIIIO).

IcayBannsa takoro 3B’s3ky masio amory ¥Y.M. Kinapry 1 B. Koeny Bsec-
TH HOBUM MOKA3HHUK JJIS KIJIbKICHOI XapaKTePUCTUKH OKHCHO-BI1IHOB-
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IoBaJbHUX IIpolieciB — rHy . 3a disuunmoio cyrrio rHy € Bl eMmHUM JI0-
rapudMoM TUCKY MOJIEKYJISIPHOIO BOHIO:

- 2,3RT 2Eh Eh
rH, = lgPHz_Z(Eh/ S Hj o058 " 2PH=5 095

2,3RT

nF
IIpu smavenmi rHy > 27 y rpyHTI IIepeBaskaioTh IPOIIECH OKMCHEHHS. 3a
OITHMAJIBHOI BoJiorocTi i aeparii rHy xonmBaerbcsa B memkax 25— 27,
auavenHs rHy 22 — 25 cBiuaTh PO PO3BUTOK Y I'PYHTI BIIHOBJIIOBAJIE-
HUX IIPOLIECIB.

OCHOBHMMM YMHHUKAMH, 110 3YMOBJIIOIOT IHTEeHCUBHICTD 1 HAIps-
MOK OKHCHO-B1THOBJTIOBAJIBHUX IIPOIIECIB, € PEKUM BOJIOTH, aepauu ITis-
JIBHOCTI Mmpodpnopu [TepesBosioseHHs IPYHTIB, YIIJIBHEHHS 1 BHECEH-
Hs OPTaHIYHHX NOOPHUB IIPU3BOIATEL 1m0 sumkeHHsa OBII (manpuxian, y
vyoprozemMax — 3 500 — 600 mo 200 — 300 mB, a B rpyHTax pucoBux 4e-
KiB — 1m1e Hmruye — 10 50 mB). Sumxenna OBII mpu 3011b11eHH] BOJIO-
TOCTl TPYHTY 3yMOBJIEHE He TLJIbKHU IIOTIPIEHHSM aeparrii, a i mepexo-
JIOM Yy PO3YMH 0araTboX OPraHIYHUX 1 MIHEPAJILHHUX CIOJIYK 3 BJIACTHBO-
ctavu  BigHoBHHKA. OKpiM TOT0o, ONTHUMI3AIls 3BOJIOMKEHHS IPYHTY
CIIpHse aKTHUBI3aIi MIKPOOHO-PEePMEHTATUBHUX IIPOIIECIB 3 BUTPATAMU
kucHO. Besnmunua OBII sHaumoio Mipoo 3a/IesKUTh 1 Bl TeMIepaTypu
rpyury. Teopermuno (Ha mimcrasl piBHAHHS HepHcra) 301IbIIeHHS TeM-
IepaTypy IPYyHTY IIOBUHHO CIPHUATH 3POCTAHHIO OBII, a dakruano —
AKTHUBI3Y€ M1Rp0(bﬂopy (HornHHaqa kucHIO), sumkyoun rum OBII.

OKnCHO-BIJHOBIIIOBAJIBHI  IIPOLIECH 0epyTh 6e30CepesHI0 yIacTb y
IPYHTOTBOpPEHHI 1 hopMyBaHHI porodocTi IpyHTiB. Jlo6pe Bimomo, 1110 1e-
PEe3BOJIOKEHHS IPYHTIB PU3BOIUTH JI0 TAJIEMYBAHHS IIPOIIECIB POSKIIay
pociuHHEX pemrok. Lle, B CBO0 4Wepry, 3yMOBJIIOE 3POCTAHHS y CKJIaIL
TyMycy BMICTy (y/IbBaTiB 1 HETLJpONI30BaHOrO 3aymmiky. Ilepiommana
3MIHA OKHCHO-BLJHOBJIIOBAJIBHOTO PEKUMY Ha PHCOBHX YeKaX, HABIAKH,
IIPYCKOPIOE MIHEPAJII3AIT0 OPTraHiYHUX PEYOBHH 1 MPU3BOIUTH JI0 Jiery-
midikarii rpyuTiB. Ce3oHte IIePEe3BOJIOKEHHS NEeAKIX IPYHTIB € OJHIEI0 3
TIPUYNH PO3BUTKY TJIEEBUX IIPOIIECiB 1 GOPMYyBaHHS IPYHTIB 3 €JIIOBIAJIb-
Ho-LoBlasbHOW audepentrarieio mpodiaio (C.IL Apxos, 1.C. Kaypuues,
JI.I'. Tuxoneuro, B.I. KamiBemrs Ta 1H.). 3 OKMCHO-BIIHOBIIOBAJILHUMUI
IIPOIlecaMHu IIOB'sI3aHe yTBOPEHHs y IpyHTax Fe — Mn KoHKperri#, oprii-
TeIHIB, OPT3aH/IB, IICeBA0(IOPIB, IUIIBOK HA IIOBEPXHI MIHEPAJIB TOIIO.
Hanseruuaitno BaskJIMBY pOJIb OKHCHO- Bi,I[HOBJIIOBaJIbHi IpPOLIeCH BiIirpa-
0Thb Y (POPMYBAHHI T1APOMOPQHIX (y TOMY YMCJIl 3aIIABHUX), IE€PE3BO-
snosxennx rpyHris Kapmarceroro penoHy, [Tosicest, Jlicocremy. Boru Ges-
II0CEPEIHRO BILIMBAIOTHL HA YMOBHU MIHEPAJIBLHOIO SKUBJIEHHSA pocyuH. Ile-
PE3BOJIOKEHHS Ta YILIbHEHHS IPYHTIB CIPUYNHIOTh BIIHOBJIEHHS HIiT-

———+2pH.

V pasi Bupamxenus Eh i1 y MB morxasuur rH, :g—g+2pH.
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patiB (meHiTpupirallisa), a OTMe, — BTPATy IPYHTOM a30Ty. SHUMKEHHS
OBII mmpusBoAUTH 10 HAAMIPHOIO HAKOIUYEHHS Y IPYHTI TOKCUYHHUX JJIS
pocimu cnonyk Fe2t, Mn2t, A13*, B pasi ackpaBo BUpaskeHHMX y I'PYHTO-
BOMY IIpOhijIl OKMCHUX YMOB CIIOCTEPIraeThCA IMePexis JesKUX eJIEMEHTIB
Yy HEPO3UMHHHI CTAH, IO TEK IOrIPIIye MiHepaJIbHe yKHUBJICHHS POCJIMH.
Jlyis pisHuX THUINB IPYHTIB (1 PISHUX TeHETHYHHUX IOPHM30HTIB) ICHYIOTH
cBol omruMasbHl 3HavenHs OBIL. YV Bepxmix TOPU3OHTAX [IEPHOBO-
m;[3onuc'mx rpyrTie OBII cranosurs 400 — 500 MB, y cipmx micoBux, Yop-
Ho3eMax 1 cipozemax — 500 — 650 mB, y m,upOMopobHHx IPyHTAX 3aILJIaB —
300 — 400 mB. ¥V Gomoraux rpyurax suavennsa OBII me suxomars 3a mesxi
50 — 200 mB. Huspri smavenna OBII sig 100 mo 100 mB, ax mpasuiio,
XapakTepHi njs orvieeHux ropua3oHTiB. 3a mammmu JI.C. OpsoBa, 3uu-
skerHss OBII mo 300 MB cBigunTh Ipo 3MIHY OKHMCHHX YMOB HA BIIHOBJIIO-
BasipHil. [Ipu sumavenmsax OBII 200 mB 1 menre y rpyHTax MOYMHAIOTH
PO3BHBATHCS BIJHOBJIIOBAJIBHI IPOLIECH 3 SBHUMU O3HAKAMU OIJICCHHSL.
Ce30HHI 3MIHU BOIHOIO, HOBlTpHHOI‘O TeMIIePaTyPHOIO 1 MIKpPOO10JIOTiY-
HOTO PEsKMMIB 3HAYHOIO Mipoi BITMBAOTh Ha auHamiky OBII y IPYHTI,
dopMmyroun Ipu 1IOMY IPUTAMAHHUN JIs KOMKHOIO HOro THUILY CBIM OKHC-
HO-BITHOBJIIOBAJILHUM PEIKIIM.

OxwcHo- Bi,HHOBJIIOBa.TIBHI/IM pesRuMoM rpyHTiB HA3WBAKTH CITIBBII-
HOIITEHHSI OKKCHO- BI,HHOBIIIOBaJH)HI/IX npouecm y TPYHTOBOMY ITPOCiJIi
Brponos:x pory. 1.C. Kaypuues Bumijiste Takl THUIIM OKHCHO-BITHOBJIIO-
BaJIBHOTO PEKUMY IPYHTY:

> a0COoJII0THE TIepeBaKaHHSI OKUCHUX ITPOIIECIB Y aBTOMOP(MHUX IPY-
mrax Jlicocremy, Cremy, HAIIBIyCTe b, IIyCTEIb (YOPHO3EMU, KAIIITAHO-
Bl, OpyHAaTHI IPYHTH, CIPO3EMU);

> MOMIHYBaHHS OKHCHUX IIPOIECIB Y CYIIPOBOMIl BIIHOBJIIOBAJILHUX B
OKpeMl poku a00 ce30HHW (IPYHTH JIICOJIYYHOI, BOJIOIO-CyOTPOMHIUHOI, OY-
PO3eMHO-JIICOBOI 30H);

> KOHTPACTHI OKMCHO-BIIHOBJIIOBAJIbHI YMOBH HAITIBIIAPOMOPRHUX
IPYHTIB PI3HUX JAHIIIA(PTHO-010KIIMATHYHIX 30H;

> CTIMK] BISHOBHI YMOBM OOJIOTHHX IPYHTIB, T'LAPOMOP(HHUX COJIOH-
YaKiB TOIIO.

[Tpormo3yBaHHsI CTaHY OKHMCHO-BIITHOBJIIOBAJIBLHOIO PEKUMY IPYHTIB
3IIMCHIOITL HA IIJACTaBl TAKWX MNOKA3HUKIB, AK OKWCHO-BIJHOBJIIO-
BaJIbHA €MHICTH 1 OKMCHO-BIIHOBIOBAJIbHA OydepHicts rpyuty (C.II1. Ap-
koB, I.C. Kaypuues, J/1.C. Opios)

OKuUCcHO-8I0H081H08ANIBHA EMHICMb IPYHTY BHU3HAYAETHCS TICI K1JIb-
KICTIO OKMCHHUKA (BIIHOBHHUKA), AKY 3OaTHUH 3B'st3aTH IpyHT. OCKUIBKHN
JIJIsT IIOBHOTO 3B’A3yBaHHS OKHMCHEHUX YH BIJHOBJIEHHX KOMIIOHEHTIB
IpyHTy LOTpi6Ha BeJMKa KLIBKICTh OKHCHHUKA (BIIHOBHHUKA), TO Ha
HPAKTHUI[ OKHCHO- BmHOBJIIOBaJILHy €MHICTh I'PYHTY BH3HAYAKOTH J0/1a-
BAHHSM [0 HBOI'0O PO3YHMHIB OKMCHHKA (BLIHOBHMKA) B PISHUX KOHIICHT-
parrisx (H Jpamamn, B.I. CaBuy, A.B. HOJII/IMaHOBa) Taxwuit mpuiiom mae
MOSKJIMBICTE POOUTH BHCHOBOK IIPO KLJIBKICTD 1 CIIIBBIIHOIIEHHS y IPYHTI
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KOMIIOHEHTIB, PI3HMX 34 CBOEIO CTIMKICTIO IIPOTH Hii OKKMCHHUEKA (BlIHOB-
HUKA).

OKucHO-8I0H08.1108ATIbHA 6ygﬁepmcmb IPYHTIB O3HA4A€ iX 31aTHICTH
mporucrositu 3miram OBII 1'11;[ BILJTMBOM 30BHINIHIX ynHHUKIB. [leBHi
THUIIH IPYHTIB 110-pidHOMY 3MiHII0TE 3HaveHHs OBII 3a ommakoBux ymos
3BOJIOKEHHS, aepali, Temmoeparypu. Tak, IIpu 3BOJIOKEHHI IepPHOBO-
MI30JIMCTUX IPYHTIB BlOHOBJIIOBAJILHI IIPOIECH PO3BUBAITHCA B HHUX
IIBU[IIIE, HIXK y dYopHO3eMax. JopHO3eMHU IIBH[IIE, HIK JIepHOBO-
Hi,usonHCTi IPYHTH, Bi,HHOBJIIOIOTb cBol Buximui 3Havenns OBII mpu Bu-
cuxauHi. Taka Bl,L[MlHHlCTB B OB- 6y(1)epHOCT1 BKA3aHUX I'PYHTIB 3yMOB-
JIeHa IePelyciM PI3HUM BMICTOM 1 SKICTIO TYMyCy, & TAKOK HECHJIKAT-
HuX QopM 3asTi3a.

,Z[JIH ajanTalrii arpoTexHOJIOTIH, OKYJIbTY PIOBAJIBHUX BILJIUBIB, OIITH-
misaiii yMOB PO3BHTKY POC/IMH 10 TeH[IEHIIH IPyHTOTBOPHHX IIPOIECiB
MOHITOPHUHT Ta Pery ToBAHHS OB-pexxuMiB IPYHTIB € Oy:ke aKTyaJIbHU-
MH B KOHTEKCT1 3eMesbHOI pedopmu. Haykoro Ta BUpOOHUUOIO ITpaAKTH-
KO0T0 37100yTO 6arato mpuioMiB, 3a IOTIOMOTOI0 STKUX BIAETHCS e(DEKTUBHO
Hl,HTpI/IMyBaTI/I OB- -pexRuM y MMOTPIOHOMY JJIST BUPOIYBAHUX KYJIBTYD
miamnasoi (pisHOMY IJIs PI3HMX POCJIMH) — pallioHAJbHA OpaHKa, Po3-
MIyIITyBaHHS, KOTKYBAHHS, 3POIIeHHs, OCYIIIeHHS, TPpeHyBaHH I'PYHTIB.

KoHmponbHi 3anumaHHs i 3ae0aHHs

1. flx BILUIMBaE CBITJIOBHH PEsKUM Ha €KOJIOTIYHUI CTAH IPYHTY 1 HOr0 po-

mouicts? 2. HaseiTe 0CHOBHI [isRepesia Temsia B IPYHTI Ta IX BIUIMB Ha IPYHTO-

. reHe3 1 po3BuToK pociauH. 3. OxapakTepus3yiTe TEIIOBl PEKHMHU OCHOBHUX

THUITIB IPYHTIB Ta IUJIAXHU 1X peryoBanud. 4. HaBemiTs mpukiaam exoJsorizo-

BAHOTO PEryJIIOBAHHSA TEIJIOBOTO peskuMy IpyHTIB. 5. [TosicHiTh 0ocHOBHI (yH-

Kl Bostoru B IpyHTi. 6. IIlo yrpumye Bostory y rpyHTIi, cripudumHIOe ii miepecy-

BaHHA 1 JocTynHiCTh pociauaam? 7. Jlaiite pekoMeHaaiil mofo peryaIoBaHHs

HOBITPSAHOTO pesknMy IpyHTy. 8. Hasite OCHOBHI [Repesia HaIXOIKEHHS

a3oTy 10 rpyHTy. 9. fkuM e BMicT 3arasbHOrO a3ory B pisHuX tumax rpyuris? 10. dxi dop-

MU CIoJIyK asory mpuramanui rpyatam? 11. OxapakrtepusyiiTe BIUIUB Ha IPYHTOrEHE3

PEeIyIeHTIB Ta KOHCYMEHTIB (rerepo- Ta XeMmoTpodiB). 12. YV YoMy BHUSABIISIETHCS BILIUB

IpyHTOBUX OakrTepiii (aepobiB, amaepobiB) Ha rpyuroBi peskumu? 13. fdx BrumBaoTe Ha

POMIOUiCTh MIKPOMIIIETH, OPL#KIsKi, HeMaToau, Mikomiasamu, daru? 14. fIxka poab nmepsuH-

HUX IIPOAYIIEHTIB Ta BOJOPOCTEH y 010J0riYHOMY KpYyroobiry IPYHTOBHX pPEYOBUH?

15. fIkomo € pepme