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[IpencraBieHpl pe3yNbTaThl MUKPOMOP(HOIOTHYECKUX HCCIICAOBAHUN JIECHBIX YEPHO3EMOB
IIpucamapbsi. BBISIBICHO, YTO OCHOBHBIE XapaKTEPHCTHKH MHUKPOCTPOCHHS B IOJIHOH Mepe OToOpa-
JKaIOT MPOSIBIICHUE YePHO3eMO00Opa30BaHuUs B OalipayHbIX ITOYBaX.
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THE MONITORING RESEARCHES OF PRISAMARYE RAVINE CHERNOZEMS
MICROMORPHOLODGY

The results of micromorpholodgical researches of Prisamarye forest chernozems are presented.
It is ascertained that the general properties of microstructure in full represent effects of chernozem
formation in ravine soils.
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MOHITOPUHTOBI JOCIHIKEHHS JicOBUX dopHOo3eMiB Ilpmcamap’s, siki pOBOAATHCS
naboparopiero Mikpomopdodorii rpyHriB JIHY, BUSBHIM OCHOBHI pUCH NPOSIBY NPOLECY
YOPHO3EMOYTBOPECHHSI B IPYHTaX IIBJCHHOTO BapiaHTy OaifpadHUX IICIB CTEIOBOi 30HU
VYxpainu Ha mikpomopdosnoriunomy piBai (benmoa, 1982, 1986, 1995, 1997, 1999, 2006;
Ipornenko, 1975; Tpasaees, 2007, 2009; Axosenko, 2004, 2008).

Meroro Haioi poOOTH € NPOJOBKEHHS MOHITOPHHTOBHX JOCITI/DKEHb MiKpoMopdo-
JIOT1YHOI OpraHizamii mpogisto TiCOBUX YOPHO3EMIB, 110 JJO3BOJISIE BIICTE)XYBAaTH PO3BUTOK
SIK THITOBMX JJIS1 YOPHO3EMIB B3araji, Tak i crerudivyamux (Taki, 0 MarTh MPOSB HacaMIIe-
pen y OaiipauHuX IiATHIIAX) MPOIECIB YOPHO3EMOYTBOPEHHS OalipauHIX I'PYHTIB.

OB'€EKTU TA METOAM OOCHIAXKEHDb

Baiipak KarmiranoBcekuii 3HaxoauThest Ha Bogoait pik Camapu i Opiii, y 6 kM Bin p. Camapu.
[Ipo6na momra 204-B po3ramoBaHa Ha cepeiHii TPETUHI CXHITY MiBHIYHOI €KCITO3H-
1ii. YMOBU 3BOJIOKEHHS aTMOC(]EpHI, JA3epKajio IPYHTOBUX BOJ 3HAXOJUTHCS Ha TIMOHMHI
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23 M. MatepHuHCBKI mopoau — JiecoBuaHI cyrnuHku. CkunanHs kapOoHariB Bix HCl — Ha
rbuHi 52 cM.

Twum sticoBoro 6ioreoreHo3y — CBiXka JIMIIOBO-sCEHEBa Ai0poBa i3 3ipounukoM (Jac).
Tum gicopocnuHANX YMOB — cyrmuHOK cBixuii (CI',). CBiTioBa CTpyKTypa TIHBOBOTO THITY.
Tun nepesocrany — 2 J1. 38. 4 K. 1. 2 JI. n. 2 fc. 3B, 3imkHyTicTh — 0,8-0,9, III cTynine
PO3BHUTKY 3 YarapHUKOBHUM Mi/IJIICKOM 3 OpYCIMHKH €BPONEHUCHKOI (Evonymus europaea) i
OpycmuHkn OopomaBuactoi (Evonymus verrucosa). ®PparMeHTapHHH TpaB’sHUH TOKPHB
CKJIQ/IA€ThCSl TOJOBHUM YMHOM i3 3ipOdYHMKA JaHIeTonucToro (Stellaria holostea), kymenn
OaratoksiTkoBOI (Polygonatum multiflorum), KONUTHSIKY €BPONIEHCHKOTO (Asarum europaeum).

IpyHT — YOpHO3€EM JIICOBUIT CIa00IeCHBOBaHKHI CIIA0OBUITYKEHUI OAraToryMycoBuii
CepeHbOCYTIIMHUCTHUH Ha JIECOBUAHUX CYTIIMHKAX.

MikpomopdosoriuHa oprasizaiisi IpyHTIiB i JiarHOCTHKA I'PYHTOTBOPHHX IPOLECIB
JIOCITIIKyBanach 3a MIMPOKo Binomumu pkepenamu (Ilapdenosa, Spunosa. 1977; Mero-
JUYecKOe PYKOBOJCTBO 0 MEKpoMopdoiorun mous, 1983).

PE3YJIbTATU TA IX OBrOBOPEHHA

MikpomopdonoriuHa xapaktepucTuka rpyHToBoro npodinto n/n 204-4
IFopuszounr Hyel; 0-5 cm

PiBHOMIpHE TeMHO-Oype 3abapBiieHHsS T'yMyCO-TJIIMHHCTOI Iuiasmu. [lnasma minkom
arperoBaHa, OJIHOPi/{HA 32 PEUOBHHHUM CKJIAJIOM 1 XapaKTepOM PO3IOALTY.

EnemenTapna MikpoOy0oBa — 11a3MoBoO-IiiiIyBata. MiHepaibHUI KICTSIK CKIaJaeThCs
MepeBaYKHO 3 3€PeH KBapiy. 3yCTpidaloThes 3e€pHA €IMiJ0TY, POroBOi 0OMaHKH, IOJILOBOTO
mmaty, nupkoHy. CopryBaHHA rapHe, nepeBaxaroTh po3mipu 0,008-0,032 mm. Pimxo
poscisHi o o untida 3epHa po3mipom 0,1-0,25 mMm.

ToHkomMCHIEpCHUI MaTepial OpPTraHi30BaHWK y BHII CHOJIYYEHHS KOHIICHTPOBAHHX
3TYCTKIB 1 TSDKIB OpraHikd 1 IPOCOYEHHX CBITIO-OypHUM TI'yMyCOM MAUISIHOK TIJIMHHCTOI
wiasMu. [ TMHUCTHI MaTepian HeOHOPIAHUMI 32 CTYIICHEM ONTHYHOT'O OPI€HTYBaHHS — Bij
130TPOMHOTO JI0 aHi3oTpomHoro. KpamyacTi i ¢Myracti aHi3OTPOIHI JTOMEHH 3HAa4HO
BapilOIOTh 32 PO3MIpaMH W XapaKTepoM JIBO3AIOMIICHHS, 3araJlbHUMH € HEeNPaBWIbHI
(dbopMH 1 HEUiTKI KOHTYpH KpucTamiB. [lmomia i sickpaBicTh CBIYEHHS aHI30TPOITHOI IJIa3MH
3aJekaTh BiJl CTYNCHS TYMYCOBAaHOCTI Mikpo3oHH. Ha Tii kpamyacTtoro CBITIHHS TUIa3MHU
CIOCTEPIraeThCsl aHI30TPOIISl TIMHUCTHX JOMEHIB 10 KpasX TEMHO-OypUX IHTEHCHBHO
TYMyCOBAaHMX 3CPHHCTHX arperaTiB, IO CKJIAJAIOTh CTPYKTYpHi OKpeMocTi. 30HH
JIBO3JIOMJICHHSI IEPEPUBYACTI, Pi3HOI OTYKHOCTI, IHTEHCUBHOCTI CBIUCHHSI.

I'ymyc wMyneBoro THIy, XapaKTepU3ye€ThCSI TICHHM 3B’S3KOM OpTaHIYHUX 1
MiHEpaJbHUX TOHKOJMCIIEPCHUX KOMIIOHEHTIB. 3HAXOIUTHCS B 3aKpIIICHOMY CTaHi.
I'ymidikoBana opraHidHa pEYOBHHA CIIOCTEPIra€Tbes Yy BHIAI IMUTBHUX HETPO30PHX
I30TPONHUX TYMOHIB, HIUJIBHUX 130METPUYHUX 3TYCTKIB 1 TSDKIB 3 HEYITKUM KOHTYPOM,
MEHIII IIITPHUX INIACTIBYACTHUX 3TYCTKIB 3 PO3SMHTHUM KOHTypoM. Ilo Bciif wromi murida
3yCTpIUarOThCsl YOPHI HEMpo30pi 130TPOINHI OpraHiuHi ()parMEeHTH 3 YITKUM KOHTYPOM.
Po3mipn ByriemomiOHWX YacTOK 3HAYHO BapifolOTh. ByriemomiOHI dYacTKHW, TyMOHH,
3TyCTKM PO3TAlllOBaHI B CKYNUEHHSAX 1 B PO3CITHOMY BHIUIAAI. AJe 3araiom
TOHKOJIUCIICPCHUI OpTaHiYHUHA MaTepian piBHOMIPHO PO3MOAUIEHHUH O Mo 1utida.

Cepeln POCIMHHHX 3aHINKIB IEPEBaKAlOTh CBDXKI 1 caabopo3kimaneHi. bimbimicts
3IMIIKIB  OOJIIMOBaHI TEMHO-Oypol0 OOOJIOHKOIO CIOJIyK 3aii3a ¥ aHi30TpOIHOI
KomoMopdHOI TNIMHH. barato pOCIMHHMX 3ajJMIIKIB MalOTh TOABIHHY IPOMEHe-
3aJIOMJIIOBAHICTb 1 SICKPABO CBITSATHCS B MOJIIPU30BAHOMY CBITJI. Y IPyHTOBOMY Marepiaii
3YCTPIYarOThCA PIKO PO3CisAHI 3epHA MIKPOKPHUCTAIIYHOTO KAJBIUTY.

[To criHkax mop NMOMITHI TOHKI, IIepepUBYACTi IUTIBKM noiuHITY. [lniBku 6e30apBHi,
pO30pi, aHI30TPOIHI, OAHOPIAHI 3a CKIagoM. ['paHmIIi 3 OCHOBOIO Pi3Ki, KOHTYPH piBHI. Y
MIOPOBOMY HPOCTOPI i y IPYHTOBOMY Matepiaii 3ycTpidaroTeCsi GiTOMITH y BUIIISAIL Ipio-
HUX 0€30apBHUX MMPO30PUX 130TPOIHUX 3€PEH i3 MPABUIHHUM KOHTYPOM.

OcHoBHa 1Ioma nurida 3aifHATa BiOCOOJIEHMMHU arperaramu, Ty0dacTi CKyHMUeHHS
arperaTiB ()OpMyIOTh HE3HAYHI MIKpO30HH. Ba)KnKBO Bi3HAYUTH MPAKTHYHO MTOBHY BiICY-
THICTh HEarperoBaHoro Marepiaiy.
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[epeBakaroTh 130METpUYHI Ta JOBracTi 3 IVIQJKUM KOHTYpOM OiOTeHHi arperatu —
KompodiTa po3MipoM 1-2 mM. Cepex arperaTiB 3yCTpidaroTbesl TEIU NMPABUIBHOI 1 Hempa-
BIbHOI (popMu. Mopdoriorist ocTaHHIX 3yMOBJIEHa KOHTAKTOM arperatiB OJWH 3 OJHUM,
Ha I1e BKa3yl0Th KOHTYpPH HNPHIATalOYHX arperaris.

[Tnoma Buanmoi nopucrocti nepesuinye 50 % 3arampHoi miomi nutiga. OcHOBHA
TUTOINA TIPUIAAa€ HA YACTKy MKarperaTHux nop (pucyHox a, 0).

IToBHa arperoBaHiCThb TOPU3OHTY OOYMOBIIOE (DOPMYBAaHHS PO3TaNTy>KEHOI Mepexi
MDXKarperaTHux rmop pisHoMaHiTHOT Mopdotorii i po3mipis. [Tornepeunwuii mepepi3 Mmikarpe-
raTHUX KaHAJIOBUAHMX Hop Bapitoe Bix 0,06 MM 110 2 MM i Oinblre.

CTiHKM MOPOKHUH CKJIQIAI0THCS 3 HE3MIHEHOTO Marepially OCHOBH, OKpEMi JUISHKH
MTOKPHUTI TOHKMMH ITPO30PUMHU ILTIBKAMH MOJIHMHITA.

BHyTpimHbOIIEqHA TOPUCTICTH PO3BUHYTA y BUIVIAII MEPEKi TOHKHX KaHAJIOBUIHHUX
pO3ray’kKeHHX MIKpOHop i OIOreHHHX OKPYIJIMX Ta OBAIBHHX IIip.

Fopuzoutr H2ell 5-32 ¢cm

Mikpomopornoriuna XapakTepHCTHKA eIEMEHTApHOI MiKpoOyIoBH, KiCTAKa, Ias-
MOBOT'O Marepialy, CTaHy OpraHiuHOi pe4OBHHH, MiHEpaJIbHIX HOBOYTBOPEHB MOJIOHA 1O
XapaKTEPUCTUKH NOIEPETHHOrO TOPU3OHTY.

MikpocTpyKkTypHa oprasizauisi ropu3oHTy H,el; Bigpi3HS€ThCS Oemo IMUIBHIIIOI
OyIOBOIO, ajie B LIIOMY iI€HTUYHA BEPXHBHOMY T'OPH30HTY: NMPAKTHYHO IOBHA arperoBa-
HICTb, IOMIHYBaHHSI cepeJl NeJliB 300r€HHUX CTPYKTYp, BUCOKAa MiKarperartHa i BHYTpill-
HbOArperaTHa BUMMa HOPUCTICTb.

I'opuszonrt Hpil 32-48 cm

3abapBieHHsS] TEMHO- c1pe Enemenrapna M1Kp06yz[03a ITa3MOBO-TIIUTyBaTa. MiHepa-
JIOTIYHUH CKJIaJ], COPTYBaHHS 1 XapakTep po3n0)11ny KiCTsIKa HE3MIHHHH.

[Inasma ryMyco-ITIMHHCTa TEMHO-CIporo 3a0apBleHHS, B OKpPEeMHX OiIbLI
TYMyCOBaHUX [iJITHKax 3 OypyBaTHM BIATIHKOM. AHI30TPOIHI Kpam4acti i cMyracri
JTOMEHHU ONTHYHO OPiEHTOBAHOI TNIMHH O€311aHO PO3CisSHI B OCHOBI.

I'ymyc myneBoro tumy. [ mHECTa OCHOBa MPOCOYEHA KOJIOIJHUM aMOP(HUM CBITIIO-
OypuM TyMycOM, MiCIIMH 3i0paHAM y TsDKi i TIacTiBuacTi 3rycTku. piOHI 9opHO-Oypi
TYMOHHM 1 OLTBII BEJIMKI 130TPOIHI HEMpo30pi 130METPUYHI OpraHiuHi YacTKU 3€PHUCTOTO
BUTIIAANY, JOCHTH PIBHOMIDHO pO3CiIIHI B OCHOBI. 3yCTpidarOThCS HABKOJOIOPOBI
KOHLIEHTpAaLil TEMHO-Oyporo Kojbopy i pigki QuoinaneHi 3aredd OypyBaTo-40pHOI
TYMYCO-TJIMHHCTOI IDIa3MH MO TOpax-TpimmHax. Jleski JUISHKE OCHOBH MOMITHO
IHTCHCHUBHIIIIE 3a0apBJICHI TOHKOIUCIIEPCHUM TYyMYCOM.

VY minomy rymyc BUTIIAAae OLTBII JUCIIEPTOBAaHUM 3 IIEPEBAro0 KOJIOiTHOT aMopQHOI
CBITJI0-0ypOi TOHKOJMCIEPCHOI OpraHiqyHOl PEe4YOBMHH 1 JPIOHUX T'YMOHIB, IOPIBHSHO 3
BEPXHIMHU TOPH30HTAMH, IS SIKUX XapaKTEpHI CKYITYEHHS T'yMOHIB i BEJNHKiI KOHIIEHTpAIil
TEMHO-0yporo rymycy y (GopMmi TSDKIB 1 3TYCTKIB.

VY TIpyHTOBOMY MaTepiaixi pO3TalIOBaHI IMibHI 130TPONHI YOpHI BYIIIEHOXiOHI
opraHiuHi (¢parmMeHTH HenpaBwibHOT (opmu. POCIMHHI 3aJUIIKK PI3HOTO CTYIEHS
PO3KJIalaHHsl 3HAaXOISAThCsA B IOpOBOMY TipocTtopi. IlmiBkM KosoMOpgHOI TIMHU
MOKPUBAIOTh ITOBEPXHI MpPaKTHYHO Bcix mop. KyTanum mpo3opi, aHI30TPONHI, TpaHUI 3
ocHoBoro pi3ki. KoHrypu, BucTynaroui B mopw, piBHI 1 XxBwricti. Kpucramm
MIKPO3EPHHUCTOTO KAJIBIIUTY 3HAXOAATHCSA Ha CTIHKAxX IOpP 1 PiAKO PO3CisHI B OCHOBI. 3epHa
130METPUYHOI OKPYTJIEHOT (hOopMH.

MiKpOoCTpyKTypa HEOJHOPIIHA: JUISTHKH HearperoBaHoro MaTepially  CIIOJTy-
YaroThCs 3 BiTOCOOJIEHNUMH arperaTaMu, NepeBaXKHO OKPEMOCTSIMH PO3TPICKYBaHHSI.

Cepen okpemocreit nepeBaxkaroth mpocti (I mopsaky), Hu3bKOMOpPHUCTI abo B3araii
1o30aBiieHi BUAMMOI HOPUCTOCTI mean. BUTATHYTI, BEPTUKAIFHO OpPiEHTOBaHI OKPEMOCTI
PI3HHX PO3MIpIB MalOTh HEMPAaBWIbHY (OPMY 3 IUIABHUM XapakrepoM mnoBepxHi. Kompodi-
TH 3aIIOBHIOIOTH OKpPEMI HIOpH.

ITopu pizHOMaHiITHOT MOP(OIIOTIi, ajle epeBaKatOTh TPILIHUHM, IIIMTAPUHH 1| KAHAIIOBH-
JIHI pO3rajy’XeHi, NepeBaKHO BEPTUKAIBHO OpieHTOBaHi, mupuHoo Bix 0,04 10 0,28 Mm.
Taki mopu BUHHUKAIOTH Yy pe3yJbTaTi MpoIeciB HaOpAKaHHI-yCaaKH, [0 MPUBOAATH A0 Bi-
JIOKpEeMJIEHHS OJIOKIB pO3TpiCKyBaHHS (ropixyBara CTpyKTypa FOpHU30HTY).
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Ilenwn i HearperoBaHuii MaTepiaja MalOTh HE3HAYHY BHJUMY IOPHUCTICTH (Ha BiAMIiHY
Biz ropusonTiB Hiel; ta Hyel;, ne 1o0pe po3BrHyTa BHYTpIlIHBOATPETaTHA TOPHUCTICTB).

Y HearperoBaHoMy marepiajii i BEJIMKHX CTPYKTYPHUX OKPEMOCTSX NPHUCYTHI Hempa-
BWJIBbHI IIMTAPHHU 1 BiZocoOeHi ¢irypHi mopH, a TakoX TOHKI TaTy3UCTi KaHATOBUAHI 1 610-
renHi okpyriai nopu 0,1-0,2 mm y niamerpi (pucyrox 6, ). HaitGunbin Benmuki 3 oBaJIbHAX
MOPOXXKHHH HE MEPEBUIIYIOTh ¥ TOBXHUHY 1,26 MM, y mmpury 0,45 MM.

MIiKpOCTpyKTypa XapaKTepU3y€eThCs CIIONYYEHHSIM HH3bKOIOPUCTUX AUISTHOK ILIUTh-
HO1 OyZI0BH 3 BETMKMMH ITOPOKHIHAMH, IIO0MIA HaOmpmmx gocsrae 9—10 MM,

CTiHKM HPaKTHYHO BCiX IOPOXKHWH ITOKPHUTI aHI30TPOIIHUMHU KyTaHaMH IOJMHITY 1
NHJTyBaTHX YacTOK.

[lineHa OynoBa, He3HAUHA BUIMMA MOPUCTICTH 1 arperoBaHiCTh UTIOBIaJIbHOTO TOpPH-
30HTY € HaCHiAKOM TeKCTypHOi audepenuiarii npodiaro GaiipadHuX IPyHTIB y pe3yibTaTi
TIPOLIECIB JICCHBAXKY.

I'opuszontr HPilk 48-80 cm

PiBHOMIipHE OypyBaTo-cipe hapOyBaHHS.

Enemenrapra MikpoOynoBa Iu1a3mMoBo-miwityBata. CKiax 1 XapakTep pO3MOILTY
MIHEpAIBHOTO KiCTSAKa HE MIHSIETHCS.

[Tna3ma — TyMyco-TJIMHUCTA, 3arajloM JIOCUTh OJHOPiJHA 32 CKJIQJIOM 1 PO3IOALIOM,
aye OKpeMi, He3HaUHi 3a TUIOIIEI0, MIKPOAUITHKA MalOTh 3a0apBIICHHS TEMHIIIe OCHOBHOT
macu. [lo pgeskux mopax-TpillMHAaxX 3ycTpivyaloThes (uroinanbHi 130TPONHI TyMyco-
TJIMHUCTI 3aT€YHM YOPHOTO KOJIbOpy. [ JIMHMCTa Tu1a3mMa aHi30TpOITHA, KpamyacTi 1 cMyracTi
JOMeHH Oe3magHo po3cisHi B ocHOBi. [lopoBe Opi€HTYBaHHS aHI30TPONHOI TIIHHHU
3yCTpiYaeThCs TUIBKH y3/10BK OKPEMHX JIUITHOK CTIHOK MOP.

@dopmu rymycy nofibHI 10 TyMycCy HONEpEeIHbOr0 TOPH30HTY, alie 30epiraeTbcs
TEHJICHIISl 0 IOCTYIIOBOTO OCBITJICHHS! 3a0apBJICHHS 1 3MEHIIECHHS PO3MipiB OpraHigyHHX
KOHIICHTpAI[i}l Ta IX BMICTy B OCHOBi. Y IpyHTOBOMY MaTepiajii TOpPH30HTY MPHUCYTHI YOPHI
130TpONHI, 3 HEYITKUM KOHTYPOM, HempaBWiIbHOI (opmu oprasiui ¢parmentu. Ilo
nepugepii TaKuX yTBOPEHb CIIOCTEPIraeTheCsl ONTHYHO OPIEHTOBAHA TIIMHA.

[T1iBKM NOJMHITY HA OKPEMHX AUISHKAX MMOKPUBAIOTH CTIHKH IIOP CYLUILHUM LIApOM,
Ha iHmMX — Qparmentapro. CyliabHI KYyTaHU IIUIBHO MPHUJISITAIOTh 1O OCHOBH, MAlOTh 3
HEI0 4iTKi rpaHuli. HamapyBaHHs MOJNUHITY 3 OKpeMuX (PparMeHTiB BHUIVISIAIOTH Y BUI
IMyXKHAX CKYITYeHb, AKi HE MIIJIFHO CTUKAIOTHCS 3 OCHOBOIO. XapaKTePHUM I MiKpOOyIOBH
TOPU3OHTY € CIIOJYYEHHS IMyXKHX CKYNMUeHb KOJOMOP(HOI IIIMHK HA CTIHKaxX MOPOXHUH 3
OpIEHTYBAHHSM aHI30TPOITHOI TUTA3MH B OCHOBi. MIKpPO3EPHHUCTHH KalTbLIIUT 3HAXOIUTHCS B
opax i po3CisIHUH B OCHOBI.

MiKpOoCTpyKTypa Ipyroro LIOBiaJbHOTO TOPU30HTY TAaKOXK XapaKTePH3YEThCS CIIO-
JIYYCHHSM INIJIBHUAX JTUISHOK 1 BEJMKHX TIOPOKHUH.

Benmka gacTiHa BHIUMOI MOPUCTOCTI IPUTAIA€ HA TPIIUHK. 3HAYHI 32 IDIOMICIO Mi-
KPO30HM HEarperoBaHoro Marepiany BiAJiUIeHi ralry3ucTUMHU KaHajamu (iupusoto 0,5 MM
1 OinpIIIe) 3 HEpIBHUM 3BUBUCTHM, 1HOJI KyTACTHM XapaKTepOM ITOBEpXHi CTIHOK. 3ycCTpi-
YalOThCs 1 OUIBII TOHKI TPINMHY 1 Topu-KaHay. Ti i 1HII OpieHTOBaHI MEPEeBaXHO BEPTH-
KaJIBHO.

Benuki MiKpo30HH HearperoBaHoOro Marepiany BiJMeXoBaHi (IrypHUMH i IIIapOBU-
JTHUMH MIKPOTIOpaMH, a TaKOXK 130JIbOBAHUMH PI3HOTO PO3Mipy OKPYTIUMH OiomopaMu Hi-
ametpoM Biz 0,2 1o 0,54 mm.

BioreHHi mopu-KaHa M CIIONYYalOTHCS 3 TOpaMu-Kamepamu aiamerpom ao 0,36-0,4
MM, 3alIOBHEHUMH Kormpoiitamu. Po3mip ocrannix 0,09-0,12 MM. Y Benukux nopax 3Haxo-
ISTHCS BEAUKI BUKHAM BeandnHOo 0,35-0,5 MmMm.

Ha crinkax ycix NOpo>XHHH KyTaHH KOJIOMOP(HOT IJIMHY 1 THIIyBaTUX 4acTOK.

CTpyKTypHi OKPEMOCTi 3a TeHE3UCOM i MIKpOOYIOBOIO MOIOHI O arperariB MepIioro
1TIOBiaJIbHOTO TOPHU30HTY.

F'opuszontr Pk 80-113 cm

3abapsiiennst OypyBaTo-cipe. EnemenTapHa MikpoOyoBa 11a3MoBO-IIHITyBaTa.
MiHepaloTiYHHN CKIIaJ 1 PO3MOALT KiCTSKa XapakTepHi Ik BCbOTO MPOGiIto.
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KapOonaTHo-TnMHKECTa TU1a3Ma OJHOpiJNHA, aHI30TPONHA, 3 MIKpPO30HAMH OUIBII
TEMHOI TyMyCO-TIHMHHCTOI ma3Mu. Kpamgacti 1 cMyracti makeTd Oe3nmagHO pO3CisHI B
OCHOBI.

ToHkoaucnepcHUi OpraHidHUil Marepian KOHLEHTPOBaHUH y (opMi CBITIIO-Oypux
TSDKIB 1 TyMOHIB. ['yMyc 3HAaXoAuTbCs B 3aKpilUICHOMY cTaHi. Benuki LIiIbHI OopraHiduHi
(parMeHTH YOpHO-OypOoro KOJIBOPY, 130TPOMHI — Y MOIApH30BaHOMY cBiTii. dopma Takux
3aJIMIIKIB i30MeTpUYHa a00 BUIOBKEHA, KOHTYPH HETIPaBWIIbHI 1 OJIM3bKI 10 PaBUIbHUX.

VY mopax — HEBEIHMKHX PO3MIpPIB, HAMIBPO3KIAACHI POCAMHHI 3anuikd. CTIHKA 1Op
MOKPHUBAIOTh KyTaHW IOJIMHITY: OJHOPIIHI, TPO30pi, Pi3HOI MOTYXHOCTI, IIepepuBYAaCTi 1
cyninpHi. KyTaHn MaroTh pi3ki rpaHuIli 3 OCHOBOIO. YacTo CTIHKM HOpP MOKPHTI 3MIITAHUMHU
KyTaHaMu, 110 CKJIaJaroThCs 3 MOJMHITY 1 MAITYyBaTHX 4acTOK. Y MOpax i B OCHOBI 3HaX0-
TUTBCA MIKpO- 1 APIOHO3EPHUCTHH KAIBIUT. 3€pHA 130METpHUHi, OKpyTrHX (popm. 3ycTpi-
YarThCs OIOTITH, IMOBIPHO CHIKYJIH TyOOK, MOJOBXKECHOI BHUTHYTOI (POPMH, IIO SICKPABO
CBITATBCS IIPH CXPEIIECHUX HiKOJIIX.

Oco0IMBICTIO MIKPOCTPYKTYPH TOPU3OHTY, IO JIEXKHTH IIiJ| MEPEXiJHUMH 1JIOBiajIb-
HUMH, € 3HaYHA TUIOIIA, SIKY 3aiiMarOTh MeA0TYOYIIN i MiKpO30HHU I'y09acTOro CKIaJeHHS.

IenoTyOymnu pizHi 3a GopMoro (OKPYIIIi, OBaNIbHI, KAHAJIOBHTHI, HETIPABIJIBHI) 1 PO3-
MipaMu, 3alI0BHEHI KorporiTaMu. Kompomiti cKiragaroThes 3 MaTepiany TyMyCOBHX 1 MiHe-
PaIbHUX TOPU30HTIB, po3Mipu BapiorTh Bix 0,09 1o 0,27 Mm.

VY KaHaNOBHIHMX TOpPaxX 3HAXOMATHCS KOMPONITH po3Mipom Omu3pko 0,2 mm. Haii-
OinbI BeNMKI BUKUAM — BennunHoo 0,55 MM, mpaBuiibHOT okpyriiol gopmu. ['ymycoBaHi
konpoiith (0,27-0,36 MM y miameTpi), o CKIAJAIOThCSA 3 MaTepiady BEpXHiX TOPH3OHTIB,
(hopMyIOTh MIKPO30HH arperoBaHoi i rydodyacroi OymoBu. Ilioma Takux MiKpO30H JOCSTAE
34 mm°,

OxpeMOocCTi po3TpiCKYBaHHs MPOCTOT OYA0BH, MaIOTh Pi3Ki KyTacTi KOHTYpH.

HeomHOpimHICTS MIKPOCTPYKTYPH OOYMOBIIOE PO3BHTOK Pi3HOMAaHITHHX 32 (POPMOIO
MOPOXKHUH 1 3arajibHe 301IbIICHHS BUAMMO] TIOPUCTOCTI.

HearperoBanuii Marepiai BKIIOYAE TPIIIUHH, PO3TayKEeHI KaHAIH, MIMIAPUHH, BillO-
cobuieHi ¢irypHi i okpyrii nopu. /st MIKpO30H arperoBaHoi Oy10BU XapaKTepHi Mikarpe-
TaTHI CIIONYYeHi Mopu Pi3HUX KOoH(pirypamid. Mikpo3oHH ry0uacToi OyZOBH BKIIIOYAIOTH
Halipi3HOMaHITHIIIOI (popMH CIIONTydeHHX 1 3aMKHYTHX HETIPABUIBHUX TIOP.

VY TOpiBHAHHI 3 NMEpPEeXiAHUMHU LTIOBIAIEHUMH TOPU30HTaMH 301IbLIYETHCS KUTBKICTh
OKpYIJIUX 1 OBAIbHHUX OloreHHHUX 1mop. OKpyIiii MOpH 3yCTPIiYaloThCsl B CKYMYEHHSIX, PO3MIp
takux mop 0,18-0,27 mm. JloBxxuHA BenukuxX oBainbHUX 1mop — 0,45—1,08 MM. Y mopoxHHHI
0araTh0X OKPYIJIMX | OBAJbHUX IIOpP 3HAXOMATHCS CBIXI 1 PI3HOTO CTYIIEHS PO3KIIAJaHHS
POCIIMHHI 3aJIUILIKH.

BigzHaunMo ronoBHi 0coOIMBOCTI MiKpoMop(oJIoTidHOI opraHizauii YopHO3EMIB Ji-
COBUX.

EnemenTapna MikpoOy10Ba — I1a3MOBO-IIMJTyBaTa 31 3HaUHUM 301IbIIEHHSM BiJTHOC-
HOTO BMICTy TOHKOJIMCIIEPCHOTO MaTepiany B LTIOBIAIbHIX FOPH30HTAX YHACHTIIOK TEKCTY-
pHOI tudepeHtiarii npodimro.

MiHepaibHUii KICTSK NPEICTABICHHUI TIEPEBKHO MUIYBAaTUMH 3€pHAMU KBapily, po-
roBoi 0OMaHKH, 3MHA0TA, ITOJLOBOTO IINATY, IUPKOHY 1 PIIKO PO3CIIHUMH B ILIOLI 3pi3y
MIITaHUMH 3epHAMU MiHEpaliB.

r YMYCO-TJIMHUCTA TI1a3Ma IyMyCOBHX TOPU3OHTIB Bi}lpiSHﬂ(lTbCH aHi3oTporierw. AHi-
30TPOIIisl NIAKETIB 3HAYHOIO MIPOK0 MACKY€ThCS BHCOKHM YMICTOM T'yMYCOBHX PEUYOBHH. 3
NepexoJioM JI0 UIIOBIaJbHUX 1 MIHEPaJIbHUX TOPU3OHTIB aHI30TPOMis INIMHUCTOI IIa3MU
BUSIBIISIETBCS OUIBLIOKO MipOIO.

CBO€pigHUI TiAPOTEPMIYHUI pEXUM OalipayHUX TIPYHTIB OOYMOBIIOE DPYXJIMBICTBH
KOJIOMOp(i)HI/IX KOMIOHEHTIB IIa3Mu 0e3 IXHBOTO pyﬁHyBaHHﬂ (mpomec nmecuBaxy) i, K
HACJIJIOK, — TEKCTypHY zu/l(bepeﬂulauuo npoqnmo B IPOLIECI BUHOCY KOJIOITHHX YacTOK 3
CIIOBIaIbHAX TOPH3OHTIB i aKyMyIIALLii B LTTOBIabHIX.

VY noJsipu30BaHOMY CBITJII YIiTKO NPOTJISAAIOTHCS aHI30TPOIHI IUIIBKA KOJIOMOPQHOT
TJIMHH, 10 TIOKPHUBAIOTH CTIHKH TIOp i MOBEPXHIO CTPYKTYPHUX OKpeMmocTeil. MikpoOymoBa
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LTIOBIaJIBHUX TOPU30HTIB Y IIJIOMY XapaKTepU3YEThCs 3HAUHUM 301UIbIICHHSM, y TIOPIBHSAHHI
3 JIECHBOBaHUMH, YMIiCTy TOHKOJMICIIEPCHOTO MaTepiaiy 1 JyXe MLTbHOI0 MiKpOOYIOBOIO.

I'ymyc mynesoro turmy. ToHKOIMCIIEPCHI OpPraHOTEHHI KOMIIOHEHTH OpraHi30BaHi B
IITBHI HETIPO30Pi 130TPOIHI TYMOHH. AMOPQHHN TyMyC Ma€ BUTIIIA IIUTBHUX OypHX 3ryc-
TKIB 1 TSDKIB 3 HEUITKMM KOHTypoM. CBIT0-OypHii TyMyc Ipocodye MiHepalibHY OCHOBY,
310paHu#l y TIaCcTiBYACTi 3TYCTKH 3 PO3MHUTUM KOHTYPOM.

Oco0a1BO ci1iJ] 3a3HAYUTH MPUCYTHICTh OypUX TSDKIB 3 OpraHiuHOTO MaTepiaiy: Io-
JiOHI MikpodopMu Tymycy (OPMYIOTHCSI BHACHTIJOK MEBHOT PYXJIMBOCTI OpPraHigyHOro i
OpraHoO-MiHEpaJIbHOTO MaTepiaiy.

VY nuridax tpanchopmaliisi pOCIMHHUX 3aJHMLIKIB MPOCTEKYETHCS IEPEBAKHO B JBOX
¢dopmax — cBixki 1 cmaboposkianeni (6araTo 3pi3iB POCIMHHMX 3AJHIIKIB MAlOTh SICKPaBY
MOJBIfHY MPOMEHE3IOMITIOBAHICTIO KIITHHHUX CTIHOK) Ta YOpHI HEHmpo30pi i30TpomHi
(parMeHTH 3 YiITKUM KOHTYPOM.

YMOBH 3BOJIOXKEHHS OalipadyHHX IPYHTIB MPHUBOIATH 10 MOSBU Ha IOBEPXHI POCIUH-
HUX 3aJIMIIKIB 000JI0HOK, 110 CKJIaAal0ThCs 3 TEMHO-OYpHUX CIIOJIy4YeHb 3ai3a i aHi30TpoI-
HOT KOJIOMOP(HHOT TTIHHH.

JlicoBi YyopHO3eMU TEPEBEPIIYIOTh 30HAIBHI YOPHO3EMH IiJ[ TPAB'SHUCTOK POCIUH-
HICTIO 1 INTYYHUMH HACaHKCHHSIMH 3a MOTY)KHICTIO TYMYCOBaHHX TOpH30HTIB. LIs1 ocobmm-
BiCTb opraHonpodio 6alipadHuX IPyHTIB 00yMOBIIEHA, TIOPSA 13 KOMILIEKCOM IHIINX (hak-
TOpiB, HACAMIIEpe]] IHTEHCHBHOIO MisUTFHICTIO TPYHTOBOI Me30(ayHHU (IEpeBasKHO JOIIO-
BUX Xp0oO0aKiB) IO IMEPEHOCY 1 3MILIYBaHHIO MaTepialy 3 pi3HUX T€HETUYHHX TOPU3OHTIB, a
TaKOX JIEIKOK PYXJIMBICTIO TOHKOJUCIIEPCHUX OPraHOI¢HHUX YaCTOK.

JlicoBi 4OpHO3eMH XapaKTEepU3YIOTHCS CBOEPIIHMUMHU PHUCAaMU MIKPOCTPYKTYpPHOI Op-
rafizanii mpodimo, 00yMOBICHUME OCOOIMBOCTAMHU IPYHTOYTBOPEHHS IiJ JIICOBOIO Oaii-
payHOIO POCIHMHHICTIO, 30KpeMa BIUIMBOM TEKCTYypHOI AudepeHuianii npodinto GaiipadyHnx
YOPHO3EMIB Ha IPOIEC 0I0TeHHOT0 MIiKpOCTPYKTYPOYTBOPEHHS i CTPYKTYpPHHH CTaH eia-
¢dotomy B HJIOMY.

I'ymycosi ropmsonTu H,el; i Hoel| Binpi3HAOTECS BHHATKOBO arperoBaHO0 OyIOBOIO
3 HE3HAYHHUMHU 3a IUIOLICI0 MIKPO30HAMHU ry04acToro Marepiaiy, MiKpO3OHH HE arperona-
HOI OyT0BH B3aralli BiICyTHI.

CTpyKTypHI OKPEMOCTi IPAaKTUYHO IIKOM IIPEJCTABIEHI 300r€HHUMH arperaramu —
KOTIPOJIITaMH JOIIOBUX Xpo0OakiB. KomposiT 3HaX0JsThCS Ha PI3HUX CTaAisAX PyHHYBaHHS,
OJTHaK MepeBaXKalOTh HE3PYHHOBAHI 1 HE3HAYHO 3PYHHOBAHI, 110 TAKOX CBITYUTH PO BUCO-
Ky IHTEHCHBHICTh 010T€HHOTO MIKpPOCTPYKTYpOYTBOpPEHHS. BUKNAM iHIIMX NpeJcTaBHUKIB
IPYHTOBOT Me30(hayHH BiIrparOTh HE3HAYHY POJIb Y MIKPOCTPYKTYpHIii opraHizaii reHe-
TUYHHUX TOPU30HTIB.

OcHOBHa TUIONIA BHAWMOI MOPHUCTOCTI ¢(hOPMOBaHA CIIOIYYEHHUMH PO3Tay>KCHHUMHU
MbKarperaTHUMH IOPOXXHUHAMH, OPTaHi30BaHUMH B €JMHY POCTOPOBY CTPYKTYDY.

Iepexiani imosianbHi ropuzontu Hpil 1 HPilk xapakTepu3yroThbes MIIBHOI MIKpO-
CTPYKTYPOIO, CTPYKTYPHI OKPEMOCTI OOMEXEHi MopamH-TpilimHaMu. bioreHHi arperatu
3aMOBHIOIOTh KaHAJOBUIHI ¥ OBAJIbHI MOPH, ajie B HIJIOMY iXHE 3HAYEHHS SK KOMIIOHEHTa
MikpoOyioBu HecyTTeBe. [lopoBuii IpocTip chopMoBaHU pO3ray’KEHHUMH KaHAJIOBUIHH-
MU O10TEeHHHIMH Me30- 1 MaKpOIOpaMH, OKPYTJIUMH W OBaJbHIMH OIOT€HHUMH KaMepamu,
po3Tay’>KeHHUMH TPilMHAMH, QIrypHUMH MIKpO- 1 ME30IIopaMu.

MikpocTpyKTypHa opraHizailis ropu3oHty Pk QopmyeTbest mij BIUIMBOM aKTHBHOI
CTPYKTYPOYTBOPIOBAJIBHOT MisTIBHOCTI TPYHTOBHX O€3XpeOeTHUX, HacaMIiepell TOM[OBHX
xpo0akiB. Y pe3ynbTaTi CIOCTEePIracThcs 3HAYHE 301NBIICHHS TUIONI BHIUMOI IOPHCTOCTI
(mopu pizHOMaHiTHOT Mopdororii), ryduacToro i arperoBanoro marepiany. lllupoko pos-
BUHYTI I1eI0TYOYIIH, 3aII0BHEH] arperaTaMi-BHKHIaMH.

BUCHOBKMU

MOHITOPUHTOBI AOCIiKEHHSI MIKpOMOPOJIOoTii JIICOBUX YOPHO3EMIB ITiBJJEHHOTO Ba-
pianTy OalfipadHHX JIICIB CTETIOBO{ 30HM YKpaiHHU CBIAYATh MPO CTAIMH PO3BUTOK OCHOBHHUX
THUITOBHX ITPOIIECIB YOPHO3EMOYTBOPEHHS B OalipayHuX IPyHTaXx.
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OnHOYacHO 3 TUIMOBUMH IJISi YOPHO3EMIB O3HaKaMu MIKpOOYJOBH CIIOCTEPIraloThes
cneuudiuni s 6allpayHUX IPYHTIB CTEMOBOI 30HU pUCH MiKpoMOp(oJoridHoi opraHiza-
11, SIKi BU3HAYAIOTHCS B IEPIIY YepTy 0COOINBOCTSIMU BOJAHOTO PEXUMY JIICOBUX IPYHTIB.
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