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IHHEPEIMOBA

[pyHT - HaliBaxkaMBiuii pecypc moactsa. He 6yae rpyHTy, IpUIATHOTO
JUIS OJIep>KaHHSA MPOAYKTIB XapyyBaHHs, BCl 1HIII JIFOJACHKI IIIHHOCTI BTPAaTATh
CBO€ 3HAYCHHS.

Jucuumiina — «[pyHTO3HABCTBO» €  3HAYHOK  (PyHIaMEHTAIBLHOO
TUCITUTUIIHOKO, IKa 3HAHOMHTH MaWOyTHIX (HaxiBIIiB-EKOJIOTIB 3 iICTOPIEI0 PO-
3BUTKY HayK{ MPO IPYHTH, yMOBaMHU Ta (haKTOpaMH, 110 BIUIMBAIOTh Ha Gop-
MYyBaHHS IPYHTOBOTO MPOQLIIO, 3 BIACTUBOCTSIMU TIPYHTIB, @ TaKOX iX BUKO-
PUCTAHHS y PI3HUX TaTy3s1X FOCIOAAPCHKO1 AISUIBHOCTI JIFOJUHH.

3ae0anna TUCUUIUTIHU — 1aTU  TOBHY YABY XIMIYHOTO CKJIaly MiHe-
pajgbHOI Ta OpPraHivYHOI YaCTUHU TPYHTY, BOAHO-(PI3UYHUX, (I3UKO-XIMIYHHX
BJIACTUBOCTEHN IPYHTY; O XapaKTEpUCTUKAX OCHOBHUX THIIIB IPYHTIB YKpaiHH,
Ta iX reorpadii, HAMBaXKJIUBIIIKMX MUTAaHb 3 OXOPOHU IPYHTIB.

Mema memoouunux ékazigok — 3a0€3MEUCHHST BUKOHAHHS JTAOOpPaTOPHO-
MPaKTUYHUX POOIT.

JI1st BUKOHaHHS 1a00paTOPHUX POOIT CTYJAEHT MOBUHEH 3HATH TEOPETUYHI
OCHOBH, IO JTO3BOJISITH YCHIIIHO B yMOBaXx Jlaboparopii IpyHTO3HABCTBA IiJl
KEpIBHUIITBOM BUKJIa/1aua BUBHAYUTH OCHOBH1 €KOJIOTTYH1 TOKa3HUKH TPYHTY.

BmiTn :

e BukonyBaTu nesHy pooory;

e CTBOpIOBATH aHAII3 OTPUMAHUX PE3YyJIbTATIB;

o OdopmisTu oTpuMaHl pe3ydbTaTd Yy  BUINISAAI  MPOTOKOIY
(Homarok B);
3axucTuTu poooTy.

* Jlo BuKOHaHHS jabopaTopHUX poOIT B jabopaTopii TIPyHTO3HABCTBA
CTYJICHT TTIOBUHEH OOOB'S3KOBO O3HAHOMHTKLCS 3 MPABUJIAMU TeXHIKHM Oe3meKu
py BUKOHAHHI JabopatopHux pooOiT (Jomatok A, Jomarok b); mignucatucs y
kadenpanpHomMy kypHami  «lIpaBuma  TexHikn Oe3meKkd MPU BUKOHAHHI
71a60paTOPHUX POOIT CTYACHTAMHU .

3aBaaHHs 1O MPAKTUYHINA YaCTUHI: POOOTa BUKOHYETHCA B JJAOOpaTOpii i
KEpIBHUIITBOM BUKJIaJa4ya, OTPUMaH1 pe3yJbTaTu OPOPMITIOIOTHCS TPOTOKOIOM
(domatok B).

3aranpHa OI[iHKa BUKOHAHOI POOOTH CKIIAJAETHCS 3 TCOPETUIHOT Ta MpaK-
TUYHOI YaCTHH IPHU 3aXKUCT1 B Jabopartopii.



JlabopaTopHna podora Nel

Tema: METO/IY BUBYEHHS ®I3MYHUX BJIACTUBOCTEM
I'PYHTY

TEOPETHYHA YACTHHA

1 MexaHiuyHMi CKJIAJ IPYHTY

TBepna ¢aza rpyHTy CKJIAJAEThCS 3 YaCTOK PI13HOI BEJIMYMHH, 110 Ha3WBa-
IOTHCSI MEXAHIYHUMU €JIEMEHTaMU Ui TpaHyJIaMu.

VY tabmuui 1.1 HaBoauThCS Kiacu@iKaliss MEXaHIYHUX €JIEMEHTIB IPYHTY
M. A. KaunncpKOTO.

Tabmuug 1.1 — Knacudikanis MexaHIYHUX €JIEMEHTIB IPYHTY 3a BETUYUHOIO

Ha3Ba mexaHiuHmnx Po3mip MexaHIdyHUX
€JICMEHTIB eJeMeHTIB (Y MM)
Kameni binbme 3
['paBiii 3—1
[Ticok kpymHu 10,5
» CepeIIHIM 0,5—0,25
» Ip1OHMIA 0,25—0,05
[Tun xkpymHMiA 0,05—0,01
» cepeHin 0,01—0,005
» Ip1OHMIA 0,005—0.001
My rpyouit 0,001—0,0005
» TOHKHI 0,0005—0,0001
Komoinn Menmre 0,0001

Cymy BCIX MEXaHIYHHUX €JIEMEHTIB IPyHTY po3mipoMm MeHie 0,01 MM Ha3u-
BalOTh (HI3UYHOIO TIUHOIO, a Ounbiie 0,01 MM — ¢izuunum mickom. Kpim Toro,
BUJIIJISIFOTH M1JIKO3€M, JIO SIKOTO BXOJSITh YACTKHU MEHIIEe 1 MM, a TAKOXX TPYHTO-
BHI KICTSIK— YacTKH OibIe 1 Mm.

Oxpemi Tpynu MEXaHIYHUX €JIEMEHTIB MO-PI3HOMY BIUJIMBAIOTh HA BJIACTH-
BOCTI IpyHTY. Lle MOSCHIOETHCS HEOJHAKOBUM iX MIHEPAIOTTYHUM 1 XIMIYHUM
CKJIQJIOM 1 p13HUMU (PI3UYHUMHU 1 (P13UKO-XIMIYHUMHU BJIACTUBOCTSIMH.

BigHocHu# BMICT y TIpyHTI Yd MOPOJI1 MEXaHIYHUX €JIEMEHTIB Ha3UBAEThCS
MEXaHIYHUM CKJIaJI0M, a KUTbKICHE BU3BHAUEHHS IX — MEXaHIYHUM aHaIi30M.



2 Kunacugikanisi I pyHTIB 32 MeXaHIYHUM CKJIAIOM

VYci IpyHTH 1 TOPOJIM 32 MEXaHIYHUM CKJIAJIOM MOYKHA 00'€THATH B JIEK1Ib-
Ka rpyn 3 XapaKTepHUMH JIJII HUX (PI3MYHUMH 1 XIMIYHUMH BIACTUBOCTSIMH.

Onny 3 mepmux HayKOBHUX KiacH(iKalliil IPyHTIB 32 MEXaHIYHUM CKJIaJ0M
naB npod. H. M. CibiprieB. Bona 3acHoBaHa Ha CITiBBiTHOIICHH] (DI3UIHOT TIIH-
HU 70 (Pi3UIHOTO TICKY.

B nmanwuii yac mmpoxo nommpena kinacudikamis npod. M. A. KaunHcbkoro.
Y it knacudikanii (tabna. 1.2), KpiM MiIPO3ILTIB IPYHTIB Y 3aJ€KHOCTI Bif
BMICTY (P13MYHOT ITMHHM 1 (PI3UYHOTO MICKY, BBEJICHE MOHATTA NEPEBAKHUX (Ppa-
ki, Takux ¢pakuiii BugineHo m'ate; rpaBenucta (3—1 mm), mimana (1-0,05
MM), kpynHonuiaysata (0,05— 0,01 mm), mutysara (0,01—- 0,001 mm) 1 MmynucTa
(<0,001 mm).

Tabmuus 1.1 — Knacudixkariis rpyHTiB 32 KaM'sSTHUCTICTIO

3mict yactok | CTymiHb  Kam'ssHUC- Tun xam'sHUCTOCTI
>3 MM (y % | TOCTi IpYHTY
MacH I'PYHTY)
<0,5 Hexam'saucra BceranoBiroeTsca 3a  Xapakre-
POM KICTSIKOBO1 YaCTHUHU
0,5—5,0 Cnabokam'sHrCTa [pyHTH MOXYTh OyTH BaJyHH,
5,0-10,0 CepeqHbOKaM'SHUCTA | TaJICYHUKOBI, IIIEOCHYACTI
>10,0 CuiibHOKaM'sTHUCTA

VY 3a51e’KHOCTI BiJl TOTO, sika (pakiiisi IepeBakae, 10 OCHOBHOTO HallMEHY-
BaHHS IPYHTY, 3a3Ha4eHOro B Tabmuill 2.3.2, noaaroTh Ha3By 1€l ¢pakmii. Ha-
MPUKIIAA, TEPHOBO-MII30JUCTHI TPYHT MICTUTH (i3uyHOi riauHu 28,1%, micKy
(1-0,05 mm) 37,0, kpynHoro muiy 34.9, cepeanporo i apioHoro mwty 16,0 i
myny 12,1 %.

VY 11poMy IpyHTI MEPIIOI0 MepeBakarouoro dpakifiero 0yje mcok, Ha Ipy-
rOMYy MICII-KPYIHUI MWJI, HA TpeTboMy ApiOHMIA nuia 1 mya. Lleit rpyHT 3a me-
XaHIYHUM CKJIaJIOM TOBUHEH HA3MBATHCS CYTJIMHKOM JIETKMM KPYITHOTIMITYBa-
TO-IIIAHUM.

[Ipu opieHTOBaHOMY 1 OUTBII KOPOTKOMY BH3HAUYEHHI MEXAHIYHOTO CKJIaay
3BUYANHO BUIULIEThCS OAHA Oynb-aka (pakiis. Tak, yci kaTeropii CyriuHKIB
MIIPO3AUISIOTH HA MATYBATI 1 MilllaHi, B 3aJIEXKHOCTI BiJ| epeBar (ppakiiiii mcKy
(1-0,05 mm) um Benukoro mwry (0,05—0,01 mm). Cymici moaUIsIOTh HA THITY-
BaTi, MIlIaHl 1 TPABEIUCTI, Ha TPyOO3EPHUCTI, CEPETHLO3EPHUCTI 1 ApiOHO3EP-
HUCTI.

CryniHb KaM’STHUCTI TPYHTY 3aJIe)KHUTh BiJ] 3MICTy MEXaHIYHUX €JIEMEHTIB
po3mipoM Oinblie 3 mm (Tabm. 1.2).



Ta6mumg 1.2 — Knacudikariis rpyHTIB 3a MEXaHIYHUM CKJIaJ0M

3MicT G13UYHOI TJIMHU
(gactok <0,01 Mm) (y %)

3MiCT (I3UYHOTO MICKY
(uactok >0.01 mm) (y %)

Hasga rpynTy IPYHTY
M1JI30JIJUCTOTO TUITY CTEMOBOTO TUIY | COJIOHIN 1 CH- | MIA30JUCTOTO TH- | CTEMOBOIO TUITY | COJOHII 1 CH-
TPYHTOYTBOPEHHSI |IPYHTOYTBOPEHHS | JBHOCOJIOH- |My  TPYHTOYTBO- | IPDYHTOYTBOPEHHS | JIbHOCOJIOH-
(He HacWU4eH1 OCHO- | (YEepBOHO3EMH 1 ITFOBATI peHHs (He Hacuye- | (YEPBOHO3EMU 1 IIFOBATI
BaMH) YKOBTO3EMH ) HI OCHOBaMH) YKOBTO3EMH )

[Ticok myxKwii 0-5 0-5 0-5 100-95 100-95 100-95

» 3B'SI3HUM 5-10 5-10 5-10 95-90 95-90 95-90

Cymice 10-20 10-20 10-15 90-80 90-80 90-85

CyTauHOK Jier- 20-30 20-30 15-20 80-70 80-70 85-80

KUU

» cepenHin 30-40 30-45 20-30 70-60 70-55 80-70

» BOKKHIA 40-50 45-60 30-40 60-50 5540 70-60

['muna nerka 50-65 60-75 40-50 50-35 40-25 60-50

» cepeaHs 65-80 75-85 50-65 35-20 25-15 50-35

» Ba)kKKa >80 >85 >65 <20 <15 <35




3 liarHoCTHKA IPYHTIB 32 MeXaHIYHUM CKJIA/I0M

B nonpoBuX ymoBax i B 1abopatopii MeXaHIYHUN CKJIaJ IPYHTIB MPH-
OJIM3HO BU3HAYAIOTH 3a 30BHINIHIMHU O3HAKaMM 1 Ha JOTHK. J[JI1 TOUYHOTO #0oro
BCTAHOBJICHHS 3aCTOCOBYIOThH J1a0OPaTOPHI METOIH, IO JI03BOJISIIOTH 3HAXOIU-
TH KUJIBKICTh YCIX TPYIl MEXaHIYHUX €JIEMEHTIB, K1 CKJIAIal0Th IPYHT YU TO-
poay. 3a 3MICTOM iX, KOPUCTYIOUUCH PO3TIISTHYTOIO BUIIE KIacH(piKaIlI€0, MO-
JKHA B)K€ OE3MOMMUIIKOBO BIJTHECTH JOCIIHKYBAHUN TIPYHT 4M MOPOAY A0 TI€i
YH 1HIIOT TPy MEXaHIYHOTO CKJIaTy.
VYci rpynu MeXaHiuHOTO CKJIaly IPYHTIB 1 opij (IICOK, CYIICh, CYTJIMHOK
MIIIAHUCTUH, CYTJIMHOK MWJIYBaTUH 1 T.J.) MOKHA PO3PI3HSITH 3a PSIIOM O3HAK.
3HarouM 1l O3HAKW 1 MalO4yu BIANOBIAHY HaBHUYKY, MOKHA IIBHUJKO 1 3 AOCTAT-

HBOIO TOYHICTIO BU3HAYATH MEXaHIYHUH CKJIaJ Y OJIbOBUX YMOBaX.

Cyxuii metoa. Cyxy TIpyAOUyKy YM IIIIKY MUIKO3EMY IPYHTY BHIIPOOY-
I0Th Ha JOTHK, KJIaAyTh Ha JIOJIOHIO 1 PETENbHO PO3THUPAIOTh HaiblisiMu. [Ipu
HEOOX1THOCTI IILJIbHI arperaTy pO3/1aBIIIOITh y CTYIILI.

MexaH14HMI CKIaA IPYHTY YM MOPOJHM BU3HAYAETHCA IO BIAYYTTIO MPHU

pO3TUpaHHi, CTaHy

(Ta6m.1.3).

CyXOro

IPYHTY, TIO KIJIBKOCTI MICKy TaKUM YHWHOM

Tabmuus 1.3 — OpranonenTHyHi 03HAKKM MEXAHIYHOTO CKJIaly TPYHTY

MexaH14HMi Cran cyxoro 3pa3ka BiguyTTs npu po3TupanHi cy-
CKJIax XOr0 3pa3ka
[Ticok Cunyunii CxnagaeTbcs Maiike BUHSATKO-
BO 3 MICKY
Cyrmice I'pynouku cnabki, jerko | [lepeBakaroTh MmilIaHi YacTKH.
PO31aBIIOIOTHCS JIpiOH1 YaCTKH € TOMIIITKOIO

Jlerkuit  mima- | I'pygouku pyiinytotecs 3 | [lepeBaxkaroTh millaHi YacTKH.
HUCTUW  CYIJIA- | HEBEJIMKHUM 3yCHILISM I'munuctux yacrok 20—30%
HOK

CepenHiii mima-
HUCTUH  CYTJIU-
HOK

CTpyKTypHI  OKpEMOCTI
PYHHYIOTBCSL 3 3yCHJLIA-
MU, HaMIYa€ThCs He3rpa-
OHICTB 1XHBOI (hopMU

[Timani yactku 1ie n06pe mo-
MITHI. [ IMHUCTHUX YaCTOK MpH-
0JIM3HO TIOJIOBUHA

Baxkuii  1mimia-
HUCTHM  CYyIJIH-
HOK

Arperaty miabHI, KyTac-
Ti

[Mlimagux dYacTok Maiike He-
Mmae. IlepeBakaroTh TJIMHHUCTI
JaCTKHU

I'munaa

Arperati nmyxe MIUTBHI,
KyTacTi

Tonka omHOpimHA Maca, MiMma-
HUX YaCTOK HEMae




Moxkpuii MeToa. 3pa3oK pO3TEPTOro IPYHTY 3BOJOXKYIOThH 1 MEPEMIIIy-
I0Th JI0 TICTOMOJIOHOTO CTaHy, MPH SIKOMY IPYHTH MalOTh HalOUIbIITY TJIACTH-
YHICTb.

[Ipu BHU3HAYEHHI MEXAHIYHOTO CKJIaAy KapOOHATHHUX IPYHTIB 1 MOpifa 3a-
cTOoCOBYIOTh 3aMicTh Bogau 10%-ny HCIl 3 metoro pyiiHyBaHHSI BOJOTPUBKUX
arperartiB. 3 HATOTOBJICHOTO I'PYHTY Ha JOJIOHI CKOUYIOTh KYJIbKY 1 MPOOYIOThH
PO3KOTaTH ii B IIHYP TOBIIMHOI OJM3BKO 3 MM, IMOTIM 3TOPHYTH B KiJIbIIE Jia-
MeTpoM 2—3 cM. B 3amexHOoCTi Bii MEXaHIYHOTO CKJIaAy I'PYHTY Y TOPOAU
MOKa3HUKHU «MOKPOTO0» CIIOCO0yY OYyIyTh Pi3HI.

[Ticok He YTBOPUTH Hi1 KyJbKH, Hi ImHYypa. Cymich YyTBOPUTH KYJBKY, AKY
PO3KOTAaTH B IIHYpP HE BAAETHCSA. BUXOASATH TUIBKM 3a4aTKu MIHYpY. Jlerkuii cy-
TJIMHOK PO3KOYYETHCS B IIHYP, ajie OCTaHHIN Ty)Ke HEMIIHMIA, JIETKO po3maaa-
€ThCSl HA YACTUHU IIPU PO3KOYYBAaHHI YU MPU B3ATTI 3 A0J0H1. CepenHiil cyriu-
HOK YTBOPHUTH O€3MepepBHUI LIHYD, IKU MOKHA 3rOpHYTH B Kiuble. Kinbie 3
TpIIIMHAMU 1 TeperoMamMu. Bakkuil CYrfTMHOK JIETKO PO3KOYYETHCS B IITHYP.
Kinbue 3 TpimuHamMu. ['1MHa yTBOPUTH NOBrUM TOHKHUH ILIIyp, Kijiblie 0€3 Tpi-
IITUH.

Heo0xigHo OyTH yBa)XHUM MPU BU3HAUYECHHI MEXAaHIYHOTO CKJIQy MHITyBa-
TUX CYTJIUHKIB 1 cymiciB. [Ipu po3TupanHi BOHU JAIOTh BIAYYTTS OOPOUTHUCTO-
CT1 Yepe3 BENMKY KIJIbKICTh Benukoro muiy (>40%), mpu 1[bOMy MCOK HE BIJI-
YyBa€THCSI UM HOTO Jy>Ke Masio. PO3pI3HSIOTH 111 PI3HOBUIU 32 CYyXHUM METOI0M
TaKUM YMHOM.

[TumyBati cymici 1 JIeTKi MHTyBaTi CYTJIMHKK YTBOPSITh HEMIIIHI TPYIOYKH,
IO MPY PO3AABIIOBAHHI MANBISIMU JETKO po3naaarThes. [lpu po3tupanHi cy-
nici poOJIATh MAPYIMBUN 3BYK 1 3CUNIAIOTHCS 3 pyKU. [Ipu po3THpaHHI JIETKUX
CYIJIMHKIB BiIYYBA€THCS SICHO MOMITHA IIOPCTKICTh, TIMHUCTI YaCTKU BTHpA-
10Tbesl B Kipy. CepeHi NUIyBaTi CYIJIMHKU TaKOX JAar0Th BIIYYTTS OOpOII-
HUCTOCTI, aje poOJsATh BIAYYTTS TOHKOIO OOpOIIHA 31 CIA0KO MOMITHOKO LIOP-
CTKICTIO. ['pyJIKM CEepellHIX CYTJIMHKIB PO3AAaBIIOIOTHCS 3 JIEIKUM 3YCHUIUISIM.
Baxkki nuityBaTi CyrJIMHKH B CyXOMY CTaHi 13 3yCHJUISIM MiJAIOThCS PO3/aB-
JIOBAHHIO, YTBOPIOIOTH J100pE BUPAXKEHI CTPYKTYPHI OKPEMOCTI 3 TOCTPUMHU
pebpamu, Mar0Th BITIYTTs OarHUCTOro OopoiiHa npu po3tupanHi. [IlopcTkicTs
HE BIAYYBAETHCS.

Pe3ynbraty BU3HAYEHHS] MEXAHIYHOTO CKJIaqy TPYHTIB UM MOPiA y KOPO-

OKOBUX 3pa3kax TMOJbOBUMH METOJaMHU 3alUCYIOTh 3a Takow (HOPMOIO
(rabm.1.4 —1.5).



Tabmums 1.4 — JliarHOCTHKA MEXaHIYHOTO CKJIaay TPYHTIB Ta OPOJ CY-
XUM METOJIOM

No JliarHOCTHYH1 O3HAKU Hazpa
3paska | Bupaxen- 3B's3uicTh | HasBHICTE | HasBHICTE [PYHTY, IO-
HICTh CTPYK- MIIIaHuX MUAJyBaTUX |[pOAU 110
TypH JacTOK 4acTOK 1 Me-

MYJUCTOI ~ XaHIYHMMCK
dbpakuu  [1a10M

Tabmuug 1.5 — JliarHocTHKa MEXaHIYHOTO CKJIaly TPYHTIB Ta MOPOJ MOK-
PUM METOI0M

No JlilarHOCTHYH1 O3HAKU Ha3ssa rpyHnry, nopo-
3pa3ka JIU 32 MEXaHIYHUM
CkaryBannsi | CtBopenns | Jedopmarris CKJIAZIOM
KYJIbKH HTHYPY HTHYPY

IIPAKTHYHA YACTHHA
Bu3snauenna mexaniunozo (cpanyiomempuunozo) Cmamy rpynmy

[Ipu MexaHiuHOMY aHaji31 IPYHTOBUN KICTSIK (>1 MM) pO3AUISAIOTH HA CH-
Tax, a MUIKo3eM (<IMM) —y pI3HUX METOAaX MO-PI3HOMY (Bi1IMYJIIOBAHHS, ae-
POMETPUYHUN METO, METOI MiNneTkn). B YkpaiHi mHUpoKo 3aCTOCOBYETHCS Me-
TOJ MiNeTku y Bapianti M. A. KaunHcbkoro.

MexaHiuHi €JIeMEHTH, OCOOJIMBO CYTVIMHHUX 1 TJIMHUCTUX TPYHTIB, 3HAXO-
IThCA B arperatoBaHomy crtai. [1[o0 BU3HAYUTH MEXaHIYHUN CKIIAJl TPYHTY,
HEOOX1THO 3pyMHYBATH arperaTH 1 MepeBeCTH BCl MEXaHI4HI €J1eMEHTH B OKpe-
MOYACTKOBHH cTaH. lle 3miiicHIOEThCS XIMIYHAM 1 MEXaHIYHUM BIUIMBOM Ha
IPYHT TIPH MIATOTOBIN J0 MEXaHIYHOTO aHAJI3Y.

XiMIYHUN BIUTUB TIOJIATA€ B TOMY, IO B TPYHTI MOTJMHEHI JBOBAJCHTHI
KaTiOHU (KaJbllii 1 MarHii) 3aMiIIarThCd OTHOBAJICHTHUMH. [le mpu3BOIUTH
710 AUCTIEPTYBaHHSA IPYHTY, IO 1€ 30UIbIIYEThCS MPHU KUMI'ATIHHI 3 BOJIOIO.

HaBaxxky minkozemy (<1 MM) micist XIMI4YHOT OOpOOKH 1 KUIT'ATIHHS MPO-
MyCKalTh uepe3 cuto 3 otBopamu 0,25 mm. YacTku, M0 3aTUIIIIACS HA CHUTI,
BUCYIIYIOTh, 3BaXXYIOTh 1 BU3HAUAIOTh iXHIM BMICT. MeXaHIuHl1 €IeMEHTH, 10
IpoMIUIH Yyepe3 cuto 3 oTBopamu 0,25 MM, 30MpatoTh y LHHJIIHJP Y BUTJSIL CY-



crienH3ii. 3 Hel MiNneTko 0epyTh MPoOu, Ha MIACTaBl SKUX PO3PAXOBYIOTH BMICT
MEXaHIYHUX eJIeMeHTIB MeHIe 0,25 MMm.

[TpuHIIMTT METOMY MIMETKA 3aCHOBAHHWMA Ha 3aJIEKHOCTI, MO ICHYE MIX
MIBUAKOCTSAMU TaJ{IHHS YaCTOK 1 IXHIM po3MipoM. SIKIIO CKalaMyTHTH CYCIIE€H-
3110 1 3aJMIIUTH 11 B CIOKIHHOMY CTaHi, TO MOCTYIOBO CKaJlaMy4d€Hl YacTKU
ocsayTh. LlIBuame OyayTh ocigaTu OUIBII BEJIMKI 32 PO3MIPOM MEXaHIYHI eje-
MEHTH, K OiIbIn Baxki™* (* Lle moyoxeHHs yMOBHE, TOMY IO HIIJIBHICTh Yac-
TOK PI3HOTO 1 HaBITh TOI'O CaMOTro po3Mipy OyBae HEOJHAKOBOIO, 10 Tepeada-
YAETHCS HEOTHOPIIHICTIO XIMIYHOTO CKJIaJly MEXaHIYHUX €JIEMEHTIB 1 Pi13HOIO
KUIBKICTIO T1ApaTaIiiiHoi BOJY Ha iXHIH TOBEPXHI).

[IBuaKICTh MaaiHHS PI3HUX 32 PO3MIPOM HYACTOK PO3PaXOBYIOThH 3a (op-

Mmynor Crokca:
v :Erz(Mg] (1.1)
n

ne V— MBUIKICTh MaJgiHHS 9acTKHU (CM/C);

I — pajalyc Majaryoi YaCTKU KyJsacToi popMu (CM);

d;— WIiIBHICTH Mamar04y0l YaCTKH,

do— mIBHICTE PIAMHM, Y SKIH OCiTae YacTKa;

J — IPUCKOPEHHS CUJIM Baru Npy BUIBHOMY MaiHHI TUIa;

1 — B'SI3KICTb PIAMHH.

3HarouM, 3 SKOK HIBUJKICTIO OCAIKYIOThCSI MEXaHIYHI €JIEMEHTH Pi3HOTO

JiameTrpa, MOKHa OpaTu mpoOu TPYHTOBOI CYCIIeH31i 3 BUBHAUYEHO1 MIMOWHU (110
3aKIHYEHH1 PI3HUX TEPMIHIB MICJIs B3MYYyBaHHS) 1 BUBHAYUTH BMICT MEXaH14-
HUX €JIEMEHTIB.

[TinroToBKa rpyHTY 1 X1 MEXaHIYHOTO aHAII3y METOJIOM
M. A. KaunHCBKOTO

1. 3 MOBITPSHO-CYXOI'0 IPYHTY, IPOCISTHOTO Ye€pe3 CUTO 3 OTBOpaMH 1 MM,
BIJIBAKYIOTh Ha aHATITUYHUX Tepe3ax 3 To4HIcTIo 70 0,001 T Tpu HaBaXKKH.
OpmHa CyXuTh JUIsl MATOTOBKKA po0O0Y0i CycreH3ii, Apyra — Jjisl BU3HAYCHHS
BTpaTu mipu o0podii HC1 1 Tpers — nis BU3HAYEHHS TITPOCKOMIYHOI BOJIOTH.
SIKIIO TIrPOCKOMIYHY BOJIOTY YK€ BU3HA4YalM, TO APYruil pa3 ii BCTAHOBIIOBA-
TH He Tpeba. [lepmry 1 Apyry HaBakKy OepyTh MO 5 T sl CYTIIMHHUX IPYHTIB 1
mo 10 T ans mimanux 1 cymimanux * (*Akio rpyHTOBY cycnieH3ito OyayTh me-
PEHOCHUTH B JIITPOB1 MIpHI IWJIIHIPH, TO HABAXXKHU BIAMOBIIHO BapTo Opatn 10 1
20 r.). IToTim iX mepeHOCATh y MOPIIEISTHOBI YaIlIKH.

2. 11106 3'acyBaTH, 4u MICTATHCS B IPYHTI KapOOHATH, HA IPYHT y MopIie-
JITHOBI YalllKU HaHOCATH Tpoxu kpaneisb 10%-noi HC1. [Ipu HasgBHOCTI KapOo-
HATIB ITPYHT Oyjae «ckumatu» (BuauLItoThes nyxupin CO,); mpu BiACYTHOCTI
KapOOHATIB CKUMAHHS HE B110YBa€ThCSI.
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3. SIk1o MiCTAThCS KapOOHATH, TO JJI IXHBOTO PYWHYBAaHHS IPYHT B 000X
gaikax HeooxiqHo o6pooutu HeBenukumu nopiisimu 0,2 # HC1 gy1st moBHOTO
npunuaenHs BuaineHas COs.

[Ticnst pyitHyBaHHS KapOOHATIB PiAMHY 3 YaIlOK 3JMBAIOTh Ha JIHKU 3
mbHUM (PuIbTpOM 1 00poOmsitoTh IpyHT 0,05 H HC1 st BUTHCHEHHS 3 Hel
nornuaennx Ca®* i Mg®" , sk 3a3Ha4eHO B mMyHKTI 4.

Pinuny 3 vamku, y kil BU3Ha4alOTh BTpaTy Ipu oOpoOIl, 3MBalOTh Ha
JHKY 3 3a37a€T11b 3BaKEHUM (DUIBTpOM. SIKIIO K y IPyHT1 KapOOHATH BiJICY-
THI, Horo Biapa3y o0poosrsitors 0,05 H. HC1, sk 3a3Ha4€HO B MYHKTI 4.

4. HanuBaroTh y vamku npubnauszno no nojiosuru 0,05 u HCI, rpyHT
B3MYUYIOTh CKJISTHOIO MAJIMYKOIO 1 CYCIIEH31I0 MEPEHOCATh Ha TOM ke (PuIbTp,
Ha SIKUH 3JIMBAJIM PIIMHY MICJsS PYWHYBaHHsS BUIBHMX KapOoHatiB. Omnepariro
MOBTOPIOIOTh 4—35 pa3siB, a notiM, B3MydeHuil rpyHT 13 0,05 v. HC1, nepeno-
CATh 3 YaIllOK Ha QUILTP.

5. Ipynt Ha dinsrpax 00podsiors 0,05 1 HC1 10 3HMKHEHHS peakiii Ha
KasbIlii. J[Jis BUBHaUE€HHS IIbOTO MOMEHTY HaOuparoTh B MpoOipKy Oe3rnocepe-
JTHBO 3-T1J JIUKK O0sM3bKO 3 Mil (uibTpaTy. JloJMBaOTh 10 HBOTO TPOXHU Kpa-
neab 10%-noro NH4OH 1o cmabkoro 3amaxy, migkuciioTh 10%-HuM
CH3COOH, nomatote 3 Mi 4%-HOTO pPO3YMHY IIIABJIEBOKUCIOrO aMOHIIO
(NHy)2C,04 1 HarpiBaroTh CyMmilr 10 KUMmiHHA. [Ipyu HAIBHOCTI KaJbIIifO 3'IBUTh-
cs Oma kamaMmyTh uM ocaj maieBokuciioro kanelio (CaC,0,4). Ilpu Bimcyt-
HOCTI KanamyTi 00poOky rpyHTy 0,05 H HC1 3aKkiHuytoTh.

6. Ipynr Ha dinsrpax BimmuBaroTh Big HCl IUCTHILOBAHOI BOAOK 10
3HUKHEHHS peakiii Ha XJop. /[l BUBHauU€HHs KIHIS IPOMHUBAHHS HAOUParoTh y
npoOIpKy 3-MiJ diiiku 3 — 5 M1 QuibTpaty, makucioTh Horo 10%-aum HNO;
1 107at0Th Tpoxu kpanenb 5%-noro AgNOs. BiacyTHicTh 01101 KanamyTi BKa-
3y€ Ha KiHeupb npoMuBaHHs. [Ipu HasgBHOCTI 01101 KaJlaMyTi IPOMUBAHHS MPO-
JTOBXYIOTb. AJie AKIIO 3 JIMKK MOYHE BUIUIMBATU MYTHA piJiiHa (depe3 QuibTp
MPOXOJATH KOJIOIIM TPYHTY), TO MPOMHUBAHHS MPUIHHSIOTH, HABITh SIKIIO XJIOP
710 KIHIIS HE BITMUTHUH.

7. IpyHr 3i 3BaxkenuM ¢inbrpom micas 06pooku HC1 i H,O nepeHocsats y
3BKEHUHN CYIIMIBbHUI CTaKaHYMK 1 MPOCYUIYIOTh J0 MOCTIMHOI MacHu Mpu TeM-
nepatypi 105° C. BuznauaroTs BTpaty npu 00poOIll TPyHTY.

8. Bomnoruii rpyHT 13 HE3Ba)K€HOTO (DUITPA MOMIILIAIOTh Y KOHIYHY KOJIOY
emHicTio 750 M. [Ipu oMy BUHHATHN 3 TIUKU QUIBTP 13 TPYHTOM pO3ropTa-
I0Th HA BHYTPINIHIN CTIHII BEJIWKOI JIMKH, BCTABICHOI B KOJIOY 3a3HAYEHOTO
00’emy. CTpyMOM BOJH 3 MPOMHUBAJIKH IPYHT 3MHUBAIOTh y KOJIOY.

YactuHa HaWOLIBII IPIOHUX YACTOK IPYHTY 3aJUIIAETHCS B Opax (uIbT-
pa. dns BUTATY 1IMX 4acTOK (PUIBTP 3MOUYIOTh BOJOIO 1 BIDKMMAIOTh Y HOpIIEe-
JITHOBY YallIKy, MYTHY PIIMHY 3 YallIKW MEPEHOCSTh Y TY K KOJIOY 4epe3 CUTO 3
orBopamu 0,25 MM (CUTO 3aCTOCOBYIOTh, IIT0OO 3aTpUMaTH BOJIOKHA (UIBTPA).
O6’em piauHM B KOJIOI TOBOSATH JUCTUIILOBAHOK BOAOK MPHOIU3HO J10 250
M1, noaarThk 0,5 — 3 mur 1 H. NaOH 1 3anumiaroTe cTOATH IPOTATOM 2 TOAWH,
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CTPYyILIYIOUH KOJOy uepe3 koxkHi 15 xBumua™* (* Jlyr gomatoTs ais aucrepry-
BaHHS IPYHTY, MPUYOMY KUTBKICTB ioro, 3a M. A. KaunHChKUM, 3aJIeKUTH BiJ
€MHOCTI BOHMpaHHs (1711 HECOJOHLbOBAHUX IPYHTIB) UM Bl CyMH BOWpaHHS
JTyHO3EMEJIbHUX KaTiOHIB 1 BU3HAYAETHCSI HACTYITHUMHU 3Pa3KOBUMHU BEJIHUH-
Hamu (B mu1 1 H. NaOH Ha 5 1 1pyHTY); YOPHO3EMU TUTIOBI — 3; YOPHO3EMH IIi-
BJICHHI 1 3BUYaiiHl — 2,5; KamTaHoBl 1 Oypi IPYHTH — 2; CIpl JIICOB1 IPYHTH —
1,5; cipozemu — 1; nepHOBO-MiI30UCTI Baxkki — 0,5 — 1; 1epHOBO-TI130IUCTI
aerki — 0,25; conoHIOBATI IPYHTH 1 cojioHIll — 1— 2,5.

9. Ilicns MBOTOAMHHOIO BIJICTOIOBAHHS BCTaBJISIIOTH Y KOJIOY JIMKY 1 KH-
N'ATATH Ha MOMIpHOMY TIOJIyM'i 1 ToAuHYy.

10. IIpokun'sstueHy i 0XOJIOMKEHY /10 KIMHATHOI TEMIIEpATypH CYCIICH3110
IPYHTY IPOIYCKAKOTh Yepe3 CUTO 3 oTBopamMu (.25 MM, IO BCTAHOBIIIOIOTH HA
CKJISHIM Jtifini, BcTaBaeny B MipHuid uinap Ha 500 mut. IpyHT Ha cuTi 31erka
MPOTHUPAIOTH MAJBLEM 1 IPOMUBAIOTH BOJOIO 3 MPOMUBAIKU. [1oTpiOHO cTexu-
TH, 100 BOJIM B IIWTIHAP1 HE HAOpasiocs OLIblIe 3a3HAYEHOTO 00’ MY .

11. 3anuiok i3 cuta (4actku po3mipom 1 — 0,25 MM) 3MHUBaIOTh y Moplie-
JSTHOBY YAllIKy, BIAKIISA JEKAHTYBAHHSIM BOJOIO MEPEHOCITH KUIbKICHO B 3a3/1a-
JIET1/1b 3BOXKCHHUM CTaKaHUYMK; BIJICTOSIHY BOJY 3 HBOTO 3JIUBAIOTh, 3AJIUIIOK BU-
NaproloTh HAa E€TEPHITOBIN TUIMTI, MOTIM BUCYIIYIOTh Y CYIIWIBHINA madi mpu
105° C o nmocTiiftHOi MacH.

12. O6’eM cycnieH3ii B UIIHAPI JOBOAATH TUCTUIHLOBAHOIO BOAOKO 10 500
MJI 1 3BiJIcH OepyTh TIPOOH MIMETKOIO JIJIsi BUSHAYCHHSI MEXaHIYHUX E€JIEMEHTIB
po3mipom < 0,25 MM.

[TpoOu 3 umiHapa 6epyTh MIMETKO HA 25 MIT 3 PI3HOT INIMOMHU IS Pi3-
HUX TPYIl MEXAHIYHUX €JIEMEHTIB. Y ChOro OepyTh YOTHPHU NPOOM B TaKiil moc-
JIJTOBHOCTI:

I mpo6a 3 rmubunu 25 cm; yactku < 0,05 MM
II mpo6a 3 rmubunu 10 cm; yactku < 0,01
III mpo6a 3 rmubunu 10 cMm; yactku < 0,005
IV npob6a 3 rmubunu 7 cm; yactku < 0,001

VY tabnumi 2.5.1. mpuBeneHi TepMiHH, y sKi 6epyTh mpodu 3a M. A. Ka-
YUHCHKUM JJIS1 IPYHTY 3 HIUIBHICTIO TBepAOi (ha3u 2,60.

[Ipu BU3HAYEHHI Yacy BiJICTOIOBAHHS Tpeba BPaxOBYBATH IIUIBHICTH TBE-
paoi (as3u, Mo y pi3HUX IPYHTIB Ta PI3HUX TOPU30HTAX OyBA€E PI3HOIO.

VY tabmumi 2.5.1 My OOMEXWIMCS TEpPMIHAMU B3ATTS TPOO TUIBKU IS
IPYHTY 3 UIUIBHICTIO TBEepAoi (a3u 2,60, npuiiMarouu 10 BETUYHUHY 33 Cepell-
HIO JIJISl BCIX IPYHTIB, ajie TpeOa mam'sTaTh AesIKy YMOBHICTb MPUUHSITOrO J10-
MYyIIEHHS.

Jlist ciocTepekeHHsT 32 TEMIIEPATypOl0 TEPMOMETP OMYCKAaIOTh B TaKUM
e HUIIHIP 13 BOJOK0, B SIKOMY 3HaXOJUThCS TpyHTOBa cycreHsis. [Ipobu Oe-
PYTh CIIELIaIBLHOO MIMETKO0, sIKa 3aKpirieHa Ha mTaTuBi. HuwkHIN OTBIp mimne-
TKU 3amasHui, 3aMiCTh HBOTO € YOTUPHU OOKOBHUX, L0 YCYBa€ 3aCMOKTYBaHHS
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piavHu 3HU3Y. Buiie 60k0oBHX OTBOPIB Ha MINETI € (a00 HAHOCSITH caMi CTy/ie-
HTH) MITKU Ha TPbOX PIBHSX, Ha Ky Tpeba 3aHyproBaTH minetky. Ha BepxHbo-
My KiHII ii 3HAXOAATHCA JIBa OTBOPH, 1110 MEPEKPUBAIOTHCS KpaHOM. OTHUM BO-
Ha MPHUETHYETHCS IO acmipaTopa, 3a JOTIOMOTOI0 SIKOTO BiI0YBA€TbCSI BCMOKTY-
BaHHS CyCIIEH311 3 IMJIIHAPA B MINETKY, APYTUN CIAYXUTh AJIs MOBITPSI P 3J1U-
BaHHI PIAMHY 3 MNIETKH.

Tabmuusg 1.6 — Ctpoku B3ATTS 1po0

Huametp | ['mubuna 3anypeH- UYac BiCTOIOBaHHS MIPH PI3HUX TEMIIEpaTypax
4aCTOK HsI MIIETKHU B CyC-
(Mm) neH3iro ( cM) I
B3SITTS IPO0 10° 15° 20° 30°
<0,05 25 149 ¢ 130c 115¢ 92 ¢
<0,01 10 24xB52 ¢ 21x845¢c | 19xB 14¢c 15xB 17¢
<0,005 10 Ir 39x8 27¢ [Ir26xB 59c¢ | 1r 16xB 55¢ | 1r 01xB 10c
<0,001 7 29r00x8 R5r1r22XB 22126 XB 15 50 xB

13. IIpo6u OepyTh TaKMM YMHOM. 3aKpUBAIOTh IIIIHJIP MPOOKOIO 1 B3MY-
YyIOTh IPYHTOBY CYCIIEH31I0 JIECATUKPATHUM MEPErOPTaHHIM IMIIIHIPA HAropy
JTHOM 1 Ha3aj. Baprto 3BepTaT yBary Ha Te, 1100 Ha JIHI IWIIHApPA HE 3aJIUIIN-
JIOCSl TIPUJIMIUIMX 4YacTOK IpyHTY. Ilicis ocTaHHBOTO 00OpPOTY LITIHAP CTaB-
JIATh Ha CTUI 1 BiJIpa3y BIAPaxoOBYIOTh YacC BiJICTOIOBAHHS. SKIIIO 3aCTOCOBYETh-
cs muIiHAp 06e3 mpoOKH, TO 300BTYIOTh MOrO BMICT MIIIAJIKOK HIBUJIKUMH PY-
XaMH Haropy 1 BHU3 MPOTATOM XBHJIHHH.

3a XBWIMHY JI0 3aKIHUYCHHS TEPMiHY BIJICTOIOBAHHS [IWIIHAP CTABJIATH i
nineTky (puc. 1) 1 06epexHO ONMyCcKaroTh ii Ha 3a7any riuouny. [Ipodu 3pyuHo
Opatu MmineTkorw, yaockoHaienow A. M. MaiicypsaoM. J[o ommyckaHHS TNETKH
B IWJIIHAP KpaH ii BCTAHOBIIIOIOTH Y HEUTpaIbHE MOJIOKEHHS A 1 BIAKPUBAIOTh
3aTHCK acmipaTopa.

14. Tlicns BigcToroBaHHS™ (*3acMOKTyBaHHS MPoO y MINETKY BapTO MPO-
BoauTH mipotsrom 20—30 c. [{ns mpobu 3 giamerpom gactok — < 0,05 mm gac,
BUTpaueHUM Ha ii y3sTTs, MOXKE MO3HAYUTUCSA HA TOYHOCTI aHali3y; TOMY Mpo-
Oy Tpeba mounHatu Opatu Ha 10 cekyHp paHimie 1 kinuaty Ha 10 ¢ mi3Hime To-
ro yacy, 1110 3a3HayeHo B Ta0i. 2.5.1. [{ns yacTOK MEHIIOro AlaMeTpy Take BH-
npaBJIeHHs HE MOTPiOHE, BACUXAHHS, BUCYIIYIOTh y CYIIMWIbHIN madi npu 105°
C 1o mocTiitHOT MacH 1 3BaXKyIOTh Ha aHAJITUYHUX Barax) NepeBoAATh KpaH Ii-
NETKU B MOJIOKEHHS b 1 HAOUParoTh y Hel cycrneH3io. B MOMEHT HaaxoIKeHHs
CycreH3li B JTIBUM BUX1Jl 3HOBY MEPEBOJATh KpaH y HEUTpaJIbHE MOJOKEHHS A.
[TlineTky o0epexHO BUUMAIOTh 3 IWJIIHJIPA 1 CYCIIEH3110 3 MINETKU 3JUBAIOTh Y
3a3/1aJeriib 3BAKEHUN CTaKaHYMK, JJISI 4OTO MEPEBOIATH KpaH (IIPOTH XOAY
TOJUHHUKOBOI CTpiKHM) y monoxenHs B. Ilicis naOpsikanHa npoOu KpaH Tme-
PEBOIATH y MOJIOKEHHA ' 1 MPOMUBAIOTH MINETKY HEBETUKOIO KIJTBKICTIO JHC-
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THJILOBAHOI1 BOIH, CITyCKArOUH HpOMI/IBHi BOJIU B TOM K€ CTaKaHYHUK.

Pucynox 1.1 - Tlpunag nmst MeXaHI9HOTO aHaJI3y 1 cXxema MoJo-
KEHb KpaHa Ipu poOOTI 3 MIMETKOO.

15. V3ary npoOy BUMaprolOTh Ha €TEPHITOBIM TIUTII JO TMOBHOTO BHUCH-
XaHHS, BUCYIIYIOTh Y CYIIIbHINA 1madgi npu temneparypi 105C mo mocTiitHO1
MacH 1 3BaXXYIOTh Ha aHAJITUYHUX TEepPe3ax.

16. V3sBuu nepiiry npo0y, CyCHeH3110 B IUIIHAP] 3HOBY 300BTYIOTh 1 Ii-

CJsl 3aKIHYEHHS BM3HAYEHOIro 4acy OepyTh Jpyry mpoOy i T.h. Yac BifcToro-
BaHHSI B1IPaXOBYIOTh MICJSl KOKHOTO 300BTYBaHHs. JloJIMBaTH IIMITIHAP BOJOIO

MIiCIs y34TTA MPo0 HE MOXKHA.

Po3paxyHOK pe3yibTaTiB MEXaHIYHOTO aHAIII3Y
1. Brpary npu 06po611i (IyHKT 7) 00YHCITIOIOTH 3a (POopMYIIOO:

1ie X — BTpara npu oopooiti ( %);
a — Maca abCOFOTHO-CYXOT0 TPYHTY, B3ATOTO JJIsl BA3HAYCHHSI BTpPaTH
pu o0poo1 (T);
b — maca cyxoro rpynry (1) micis o6pooku ii HC1 1 H,O 3a BuHATKOM

Macu QiIbTpa.
2. 3MiCT BEIUKOIO i cepeaHboro mcky (1 — 0,25 mm) o6uncionTh 3a (o-

14



PMYJIOIO:

o D-100-K,,
a

(1.3)

e P — kinbkicTh Benukoro i cepearboro micky ((%);

b — Maca yacTok ( T), 1[0 3aJUIIHINCS Ha cuTi (myHKT 11).

C — HaBaXKKa MOBITPSIHO-CYXOT0 IPYHTY ( T), y3sTa ISl MEXaHIYHOTO
aHamizy;

100 — koedimient nepepaxyBanus Ha 100 r rpyHTa;

Ky,o — KOEOILEHT nepepaxyBaHHs Ha CyXUH IDYHT.

3. HactymHi ¢pakiiii MEXaHIYHOTO CKJIay OOUYHCIIOITh 3 YpaxXyBaHHSIM
MacH y3sITHX MINeTKoro npoo cycnensii. [1[o0 sicHile ysBUTH NMPUHIIUI pO3pa-
XYHKY, MIPOIIOHYEMO CXEMY, Ha SIKil, 3a3HA4€HO, O CKJIaJy SIKOi MpoOHu BXO-
JIWTH Ta YU 1HIIA PpaKiis:

( Brpatu npu o6pob11i rpyHTY
HC11 H,0
Kpynuwmii 1 cepenniii micok — 1— 0,25 mm —
(3aTMIIOK Ha CHUTI)
100% <{ Jpi6muit micok — 0,25 0,05 Mm
Kpymuauii mun — 0,05-0,01 mm
Cepenniit mun — 0,01- 0,005 mm
Hpi6uuit mun — 0,005- 0,001 mm
\ Myn < 0,001 mm IV ipo6a } I npo6a} IT mpoGa | I mpoba

31 cxemu BUAHO, IO 10 CKIIAAy MepIIoi mpoOu BXOAUTH KPYIHUMN, CepPe-
HI{, OpiOHMM nui 1 MyJ, a 10 Apyroi — yci ¢paxuii | mpodu, 3a BUHATKOM
KpynHoro muiy. ToMy, 3HaIOUM 3MICT HEPIIOi 1 APYroi mpod, MOKHA MO Pi3-
HUI1 OOYUCIUTH 3MICT KPYITHOTO THITY.

VY tpetio mpolby BXOATh yci dpakiiii Apyroi mpodu, 3a BUHATKOM CEpe/i-
HBOTO MHJTY, TOMY 10 PI3HUII MK JPYTOTO 1 TPETHOI IPOOU MOKHA 0OUMCITU-
TH BMICT cepeaHboro nuiy. [1o pi3HUIll MK TPETHOIO 1 YETBEPTOIO MpodamMu
OO0YHCITIOIOTH KUIBKICTD APIOHOTO MIITy. Y YeTBEpTY Mpo0y BXOIATH OAHI MY-
JUCTI YaCTKHU, TOMY Maca il BIJIIOBIa€ BMICTY MYJHUCTOT (hpaKiiii.

Kinbkicth ¢pakiiiii 1piOGHOTO MCKY 0OYHUCIIOITH MO PI3HUII MIXK CYMOTO
ycix ¢pakuiid (100%) 1 cymOr0 cepenHboro micKy, Nepiioi mpodu i BTpaToro
pu oOpoOIIi.

4. Bmict apidnoro micky (0,25 — 0,05 mm) 3HaxoasTh 32 GOpMYyJIOLO:

m =100 — (p + ny+ X) (1.4)

15



Jie M — KUTBKICTh ApiOHOTO TicKy (%);

P — KUTBKICTb KPYIHOTO 1 CEpeHBbOro MicKy ( %);

N; — KUTBKICTh 9acTOK mepioi mpoou ( %);

X — BTpata npu oopoomi rpyaty HC1 i H,0 ( %).
KinpkicTs gacTok mepiioi npodu 004HCIIIOITh 3a (POPMYIIOL0:

_K:V100-Ky o
b V,.C

(1.5)

ne K — maca nepuioi npo6u ( 1);
V —006’eM cycniensii B IumiHapi ( Min);
100 — koedimient nepepaxysanss Ha 100 T rpyHTY;
V1—00’eM B34TOI IpodH (M1);
C — HaBaXxkKka IpyHTY ( T'), SIKa B34Ta JIJI1 MEXaHIYHOT'O aHaTi3Yy;
Ky,o — MEPEPAxXyBaHHs Ha CyXHUi IPYHT.
Tak caMo po3paxoBYIOTh KUIBKICTh YaCTOK y B1JICOTKaX APYToi, TPEThOI 1
YEeTBEPTOI MPo0, MIJCTABIAI0YN 3aMiCTh K BIJIMOBIIHY Macy po0 y rpamax.
5. Bumict Benukoro muity (0,05 — 0,01 Mmm) 009uCTIOOTH 32 GOPMYJIIOIO:

Ny — Np= % KpPyMHOTO MUY (1.6)

ne n;— nepmia mpoda ( %);
n, — apyra npooda ( %).
6. Bmict cepenanoro muny (0,01 — 0,005) oGuncirooTh 3a GopMyioro:

N, — N3= % cepeaHbOro MUY (1.7)

ne ny — apyra npooa (%);
N3 — Tpets npoba ( %).
7. Bmict api6uoro muty (0,005 — 0,001 MM) 0049HCITIOIOTH 38 (GOPMYIIOLO:

Nz - Ny= % ApiGHOTO MUITY (1.8)

ne ng — TpeTs npoda ( %);
N4 — getBepTa npobda ( %).
8. Bmict myny (<0,001 mM) nopiBHIOE KITBKOCTI YaCTOK Y€TBEPTOI Mpodu
y BIJICOTKAX.
PosrissHeMo po3paxyHOK pe3ysbTaTiB aHaNi3y Ha KOHKPETHOMY MPUKJIIA/II.
B3gT0 I MEXaHIYHOIO aHaii3y 5 I MOBITPAHO-CYXOro IPYHTY, Ky ,—

1,02.
B pesynbrati anamizy orpumani gaHi: BTparta npu oopoomi 1,4%; maca ga-
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CTOK, IO 3aymmuiancsa Ha cuti, 1,3538 1, maca mepmoi npoou = 0,1275 1, a
BMICT 11 TOPIBHIOE:

~0.1275-500-100-1.02
- 25.5
Maca npyroi npoou = 0,0515 r, a BMICT 11 1OPIBHIOE;
n, = 0.0515-500-100-1.02 _21.0%
25-5
Maca tpetboi npoou = 0,03668 r, a BMICT 1i JOPIBHIOE:

=52.0%

0= 0.0368-500-100-1.02
’ 25-5
Maca yetBepToi mpodu = 0,0294 r, a BMICT i1 JOPIBHIOE:

=15.0%

N o= 0.0294-500-100-1.02

\ o =12.0%
3 OTpUMaHMX JaHUX MAeMO: BTpaTa npu oopodui 1,4%, kpymHoro i1 cepe-
aaporo micky 1,3538-20-1,02 = 27,6%; apibHoro micky 100 —

(27,6+52,0+1,4)= 19.0%; xpymnuoro mty 52,0—21.031,0%; cepeanboro muiy
21,0-15,0 =6,0%; npidroro muiy 15,0-12,0=3,0%;mymny 12,0%; cyma 100,0%.
OTtpumaHni pe3yabTaTH 3aMUCYIOTh 3a Takolo hopmoro (Tadn. 2.5.2).

Tabmuis 1.6 — Pe3ynbTaTi MEXaHIYHOTO aHAI3y

LT : , Po3mip MexaHIYHUX €1eMEHTIB (M)
2 o .. .
&g 0 25| & Ta ix BMICT (%) Hassa rpys-
~ fa]
=S 3 AN S 3 - Ty 3a M€Xa-
BE ¥ I8 | =7 w |9 |8 | o ;
= E 8 E 4 S w @]9 |8 |8 | g |4 HIYHUM
5o SE | B N o | o . | o |8 | ©
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[Tpu Bu3HaYEHHI MEXaHIYHOTO CKJIaay 3a JaHUMH aHali3y BTpaTy Mpu o00-
poO11i TpyHTIB, HE HaCHYEHUX OCHOBamHM (He ckumaroTh Big HC1), HeoOximHO
MPUBECTH 10 MYJIHCTOI dpakiiii (10 yacTok po3mipom <0,001 mm). ¥V kapboHa-
THUX I'PyHTaxX BTparta mpu o0poOIl BUIISETHCS OKPEMOIO Ipadoro.

Ha migcraBi oTpuMaHuX pe3yibTaTiB BUZHAYAIOTh MEXaHIUHUM CKJIaj 3pa-
3Ka 3a kiacudikamiero M. A. KaunHcbkoro 1 rpadgigyHo opopMIISIFOTh HOTO ITHUK-
norpamoro (puc. 2). IIpu HassBHOCTI JaHUX MEXAHIYHOTO CKJIaay IPYHTIB IO T'e-
HEeTUYHUX Topu3zoHTax M. A. KauumHCbkuil npornonye npogiabHUNA METOJ 30-
Opa’keHHs, KOJIU M0 OCl OpAMHAT BIJIKJIaIal0Th TJIMOMHU 3aJIsITaHHS] TOPU30HTIB
IPYHTY, @ IO OC1 aOCIIUC-TIPOLIEHTHUH BMICT (PpaKIiil y KO)KHOMY TOPU30HTI.

17



Pucynok 2.2 - 300pakeHHs MEXaHIYHOTO CKJIaAy IMHKJIorpamoro (a) i
npoduibHUM MeTonoM (0):1 — BTpaTn Big 0OpoOKH; 2 — MICOK KPyNHH; 3 —
MICOK cepeHii; 4— MmicoK ApIOHUI; 5 — MU BEIUKHI; 6 — U cepeHii; 7 —
NUJ Ap1OHUH; 8 — MyIL.

BusHayeHHsI CTPYKTYPH IPYHTY

[Tig cTpyKTypOIO IPYHTY PO3yMIIOTh CYKYMHICTh arperariB abo CTpyKTyp-
HUX OKPEMOCTEH pi3HOI BETUYHUHHU, (POPMHU, TOPUCTOCTI, MEXAHIYHOT MILIHOCTI 1
BOJIOTPUBKOCTI.

Arperatu giametpom Ounbin HiK 0,25 MM Ha3MBarOTh MaKpoarperaTamw,
npibuime 0,25 .MM — MiKpoarperaTamu.

ATpPOHOMIYHO KOILITOBHOIO € FPYAKYBAaTO-3€PHUCTA CTPYKTYpPaA 3 PO3MIPOM
arperatiB Big 0,25 no 10 MM, SIKMM IpUTaMaHHI TOPUCTICTH 1 BOJOTPHUBKICTD.
Taka cTpykTypa 0OyMOBIIO€ HAHOUIbII CHPUSATIMBUNA BOAHO-TIOBITPSHUN pe-
KUM TPYHTY. BOTOTPUBKMMH HAa3UBAIOTHCSI arperaTtu, siki MPOTUCTOSTH il BO-
I, 1110 PO3MUBAE.

ArperaTHuii anaJji3z merogom M.I.CaBBiHoBa

VY 3agady arperaTHoOro aHali3y BXOJUTh: 1) BUSHAUYCHHS BMICTY arperaris
Toro abo iHmoro po3mipy B Mexax 0.25 — 10 Mm; 2) BUSBIICHHS KITBKOCTI BO-
JOCTIMKUX CTPYKTYPHHUX OKPEMOCTEH.

KinbkicTh arperatiB BA3HAUYEHOTO PO3MIPY 3HAXOSTH METOJIOM «CYXOTO0)
arperaTHOro aHalli3y, a BOJOTPUBKHUX arperatriB — METOJIOM «MOKPOTO0» arpe-
raTHOTO aHAII3Yy.

MeTtoa «cyxoro» arperaTHoro aHadfizy. 3i 3pazka HEpO3TEPTOTO MOBIT-
PSHO-CYXOro IPyHTY O0epyTh cepennio mpoly 0,5—2,5 kr. ObGepexxHo BUOUpa-
I0Th KOPEHi, TaJIbKy ¥ 1HII BKiIrodeHHsA. CepeaHto mpolOy MpoCiBalOTh 4epes
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CTOBIMYHK CcHUT 3 miametpom 10; 7; 5; 3; 2; 1; 0,5; 0,25 mm. Ha HmkHBROMY CHTI
NOBMHHUI OyTH mianoH. IpyHT npocisaioTh HeBenmukumu nopiismu (100—200
'), YHUKAIOUYH CHJIBHUX CTpyIIyBaHb. Koiu cuta po3'eqHyIOTh, KOKHE 3 HUX
37IeTKa MOCTYKYIOTh TOJIOHEIO 10 PeOpy, 1100 3BUIBHUTH 3aCTpPSTJIl arperaTu.
ArperaTy 13 CUT MEPEHOCATh B OKpeMi MOPIIEISIHOBI a00 aroMiHIEBI Ya-
mku. Konmu BCro cepefHio mpoOy MpOCIIOTh 1 pO3AUIATh Ha (pakilii, KOXHY
dbpakiliro 3BaXyIOTh Ha TEXHOXIMIYHUX TEPE3ax 1 pO3PaxoBYIOTh iX BMICT Y Bi-

JICOTKAX BiJ] MacH MOBITPSIHO-CYXOT0 IPYHTY. Pe3ynbpraTu 3anmucyroTh 3a TaKOI0
dbopmoto (Ta6m.2.8.1).

Tabnuns 1.7 — Pe3ynbratl arperaTHOro aHaizy

I'enernunmii Po3mip arperatiB (Mm) i ix BmicT (% Big Macu mOBITpsI-
TOPU30HT. HO-CYXOT'O TPYHTY)
Hazpa ['mubuna CyXe MpOCItOBaHHS

CPYHTY | B3STTS 3pas- ,
Ky ( cM) >10 {10-7 |75 |53 |32 |21 |105 |050,25 0,25

[Tponosxenus Tabaumi 1.7

['eneTnunuit Po3mip arperaris ( MM) i ix BmicT ( % Bif
Hazga TOPU30HT. MacH MOBITPSIHO-CYXOTO TPYHTY)
rpyHty | [mubuna B3s- MOKp€ NMPOCIFOBAHHS

TTS  3pasky | >3 3-2 2-1 1-0,5 | 0,5-0,25 | <0,25
(cm)

MeTtoa «MOKpPOro» arperatHoro anaJnizy. HaBaxky rpynty 50 r ckia-
JAI0Th 3 BIACISTHUX CTPYKTYpHUX (pakiiiid. 3 KOKHOI (pakiiii BiIBAXXYIOTh Ha
TEXHOXIMIUYHUX TEpe3axX KUTbKICTh CTPYKTYPHUX OKpeMocTel (T), sKa JOPIBHIOE
MOJIOBHMHI MPOIIEHTHOTO BMICTY JaHoi ¢pakiiii B rpyHTi. Dpakiiito, sika MEHIIIa
0,25 MM He BKIIOYAIOTHh y CEPEAHIO MpoOy, 1M00 He 3a0WBaIMCA HUXKHI CHUTA
IpU NPOCIIOBaHHI IPYHTY. ToMy HaBaxkka 3aBx1u OyBae MeHie 50 r, ToMy 110
B HEi HE BXOJATh MiKpoarperatu (< 25 Mm).

[TinroroBmioroTh HaOIp 3 5 cut giamerpom 20 cM, BUCOTOIO 3 CM 3 OTBO-
pamu (3Bepxy BHM3) 3; 2; 1; 0,5; 0,25 Mm. Cuta CKpIIIIIOIOTh METAJICBUMH T1j1a-
CTMHKAaMH 1 BCTAHOBJIIOIOTH Yy 0alli 3 BOJIOIO Tak, 1100 HaJg OOPTOM BEPXHBOTO
CHTA 3HAXOJUBCS 1IAP BOAU S5 CM.

HaBaxky BUCHIAIOTH y JITPOBUN LMIIHIAP 1 HACUYYIOTh BOJIOIO, LIO JO-
JIUBAIOTh 00EPEKHO MO CTIHKAX IUJIHJPA, 1100 BUTUCHYTH 3 IPYHTY MOBITPS,
HE 3alMMJIIIOI0YM WOro (3aTUCHEHE MOBITPs PYWHYE arperatH). 3BOJIOXKEHUUN
TPYHT 3aiumiaioTh Ha 10 XBWJIMH y CHOKO{i, MICIS YOTO HUJIHADP JOJUBAOThH
BOJIOIO JTOBepXy. [[s1 MOBHOTO BUIATICHHS MOBITPS IMWIIHAP 3aKPHUBAIOTH TO-
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JTUHHUKOBUM CKJIOM, HAXWJISIFOT 10 TOPU30HTAIBHOTO TMOJIOKEHHS 1 CTaBJISATh
BepTHKaNbHO. Komu moBiTps Oyae BUIIy4EHO, HMIIIHIP 3aKpPUBAIOTH MPOOKOIO,
CTeXauH, 00 MiJ] HeI0 He 3aTUIIIIOCS MOBITPS, 1 IIBUAKO MEPEBEPTAIOTh Ha-
ropy aHoM. TpuMaroTh y TakiM IMOJO0XEHHI, TOKM OCHOBHA Maca arperartiB HE
ynajae BHU3. [loTiM HUMIIIHAp MEepeBEepTalOTh 1 YEKalOTh, KOJU IPYHT JOCATHE
nHa. Tak moBToprooTh 10 pa3iB, 00 3pyHHYBAaTH BCl HEMIITHI arperarti.

[Ipu octraHHbOMY O0OPOTI 3ANMINAIOTH IWIIHAP JHOM JOTOpH, MEPEHO-
CSITh 10 HAOOPY CHUT 1 3aHYPIOIOTh Y BOAY HaJ BepXHiM cuToM. [1ig Bojor0 BijI-
KPUBaIOTh NMPOOKY ITMIIIHIpPA 1, HE BIPUBAIOYKCH Bij BOJH, IJIABHUMHU pPyXaMu
PO3NOUISIIOTE ITPYHT Ha OBEPXHI BEPXHBOI'O CUTA.

Yepes xBUIMHY, KOJU BCl arperatd >0,25 MM ynaayTh Ha CUTO, IUIIHAP
3aKPUBAIOTh MPOOKOIO M1 BOJIOI0, BUMMAIOTh 3 BOJIM 1 BIJICTABIISIIOTh.

[pyHT, 110 TIEPEMIIOB Ha CHTO, IPOCIBAIOTH IIiJ] BOJOIO TaKUM CIIOCOOOM:
Hallp CUT MIJHIMAIOTH Y BOJI, HE OTOJIIOIOYM arperariB, IO 3aJUIIUJIUCS, Ha
BEPXHIM CHTI, 1 IIBUJKUM PYyXOM OITYCKAIOTh YHH3. Y LIbOMY MOJIOKEHHI TPH-
MaroTh 2—3 CEKyHAH, 1100 BCTUTIIM IPOCIATHCS arperaTd, NOTIM MOBLIBHO i-
JHIMAIOTh HAaropy 1 MIBUIKO OMMyCKaroTh BHU3. Cuta cTpymyoTh 10 pasis, mo-
TIM BUHMAaIOTh 3 0aka JiBa BEpXHIX CUTA, a HUKHI CTPYIIYIOTH 1€ 5 pasiB. Ar-
perartu, 1o 3aJUIIWINCS Ha CUTaX, 3MUBAIOTh CTPYMOM BOJHU Y BEJIMKI HOpIE-
JSTHOBI Yalku. Haanuiok Boau B Yallkax 3JIMBalOTh. 3 BEJIMKUX YallOK arpe-
raTy 3MHUBAIOTh Y 3a3/aJIeTi/Ib 3BaXKEHI MaJCHbKI YallleuKH, IMOTIM BHUCYIIYIOTh
Ha BOJISIHIM JIa3H1 J0 MOBITPSHO-CYXOT'O CTaHY 1 3BaXKYIOTh.

Maca ¢pakiiii, moMHOXKEHa Ha 2, J1a€ MPOLEHTHUN BMICT BOJIOTPUBKUX
arperaTiB TOTO Y 1HIIOTO po3Mipy. BincoTok arperati <0,25 MM BU3HA4alOTh
BUpaxyBaHHsIM 3 100 cymMH BiICOTKIB OTpUMaHUX (hpaKiIiii.

3a pe3ynbTaTaMu arperaTHOro aHayizy OOYMCIIOIOTH KOE(DILIEHT CTPYK-
typHOocTi (K)), mig sskum po3yMi€eThest BiTHOIICHHS KiJTbKOCTI arperaTiB Bijg 0,25
1o 10 mm ( %) no cymapnoro Bmicty arperariB <0,25 1 >10 mm (%). Yum 6i1-
neie BenmunHa K, THM Kpalie CTpyKTypa IpyHTYy.

[To KiTBKOCTI MOBITPSHO-CYXWX 1 BOJOTPUBKHUX arperariB ONTUMaIbHOTO
po3mipy C. W. bopris 1 II. V. baxTiH nponoHylOTh HACTYIHY IIKAJTy OLIIHKU
CTPYKTYPHOT'O cTaHy rpyHTy (Tad:i. 1.8 ).

Tabmuns 1.8 — O1iHKa CTPYKTYpHOTO CTaHy IPYHTY
3micrt arperartiB 0,25-10mm ( % Big Macu | OriHKa CTPYKTYPHOTO CTa-
MOBITPSIHO-CYXOT'O TPYHTY) HY
CyXe MPOCIFOBAHHS | MOKpE MPOCIFOBAHHS

>80 >70 Bigminao
80—60 70—55 Hob6pe
60—40 55—40 3a10B1IbHO
40—20 40—20 He3anosiipHO
<20 <20 ITorano
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KoHTpoJibHi nuTaHHs

1. SIki#i icHye 3B'SI30K MDK MEXaHIYHHM 1 MIHEpaJIbHUM CKJIQJOM IPYy-

HTOTBOPHHX HOPiA?

[lepeniviTh OCHOBHI TUNIK TpyHTOTBOHUX Topia CHJJ

3. TloHATTA Mpo MeXaHIYHI €IEMEHTH, PI3HULIS B 1X MiHEPaJIOTIYHOMY
CKJ1aal

4. 1o Ha3uBa€THCS MEXaHIYHUM CKJIQJIOM 1 5Kl OYyBaIOTh IPYHTH 32 ITI€I0
03HAKOI0?

5. Sxwif BIUIMB Ma€ MEXaHIYHUHN CKJIAJ] HA MPOIECH IPYHTOYTBOPEHHS Ta

BJIACTUBOCTI IPYHTY?

[I1o Ha3UBA€ETHCS CTPYKTYPHICTIO Ta CTPYKTYPOIO IPYHTY?

SIK1 BUIM CTPYKTYpH 3yCTPIHAIOTHCA y IPyHTaX?

Bix axux gakTopiB 3a0€KUTh YTBOPEHHS BOJOTPUBKOI CTPYKTYpH?

. B yomy nonsirae arpoHOMiYHa pOJIb CTPYKTYPH IPYHTY?

10 Sxi MpUYMHY BUKIUKAIOTh PYHHYBAaHHS CTPYKTYPH 1 K1 ICHYIOTh TIPH-
oMU i BITHOBJICHHSA?

no

© oo~

JlabopaTopHa pobora Ne 2

Tema METO/IN BUBHAYEHHSA BOJIOT'OCTI TA
BOJIOI'OEMHOCTI IPYHTY

Yacruna I Busnayenns ¢gopm Boau B IpyHTI.
I'irpockoniyHa BoJIOTICTH
TEOPETHYHA YACTHHA

[Toka3HuK, 110 XapaKTEPU3y€E BMICT y TPYHTI BOJIOTH B JaHH MOMEHT, Ha-
3UBAETHCS 80/102icmio TPYHTY. JIjisi OUTBIIOCTI aHAI3IB y J1abopaTopii TPyHT
MPOCYIIYIOTh J0 TOBITPSHO-CYXOTO CTaHy. Takwil TPYHT 3aBXIH MICTUTH Jie-
Ky KUTBKICTh BOJIOTH, SIKa HA3MBAETHCS TIrpockomniyHoro. e 3B'sa3aH0 3 TuM,
10 TPYHT Ma€ 37aTHICTh aIcopOyBaTh Mapornoai0Hy BOJIOTY 3 TIOBITPS 1 MIITHO
yTPUMYBATH ii Ha TOBEPXHI CBOiX YaCTOK.

Ha#i6ip1ry KUTbKICTh TIPOCKOITYHOI BOJIOTH IPYHT MICTUTh MPU MOBHO-
My HACHYEHHI MOBITPS BOJASHOIO Maporo. Lls KIIbKICTh TIrpOCKOMIYHOI BOJIOTH
HA3UBAETHCS MAKCUMAILHOIO 2I2DOCKONIYHOI) 60J102ICMIO.

['irpockomivyHa 1 MakCMMaJlbHa TITPOCKOITIYHA BOJIOTICTh BUPAXAIOTHhCS Y
B1JICOTKaX BiJI MaCH CyXOoro IpyHTy. BeauwdyuHa rirpocKomnigyHoi BOJOTOCTI BU-
KOPUCTOBYETHCSA B aHAJITUYHIN MPAKTHULIL JI1 OOUHMCIIEHHS CyX0l Macu IPYyHTY,
gy KoedirieHTa nepepaxyBaHHsl pe3ybTaTIiB aHAMI3y MOBITPSHO-CYXOr0 IPYH-
Ty Ha CyXHH.
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3HaHHA BEJIMYMHU MAaKCHUMAJIbHOI TITPOCKOMIYHOI BOJIOTOCTI JO03BOJISIE
OOYHMCIUTH BOJIOTICTh B'SHEHHS POCIMH 1 MiApaxyBaTH 3amacu JOCTYMHOI
(MPOTYKTUBHOT) 1 HEOCTYMHOI BOJIOTH B IPYHTI. 3alIeXHO BiJl BIACTHBOCTEH
IPYHTIB, BUAY POCIHH BiJHOIICHHS Bosorocti B'sHeHHs (B3) mo makcumans-
Hoi rirpockoniynoi (MI') cknagae 1,2 — 2,5 (koediiieHT B'SHEHHA). Y cepei-
HbOMY TIPH OOYHMCIIECHHI BOJOTOCTI B'STHEHHS KOE(IILIEHT B'THEHHS MPUMUMAETh-
cs piBauM 1,5 (3a M. A. Kaunncekum). 3iacu B3=1,5 MI'.

IIPAKTHY9HA YACTHHA

CksiHUM CTaKaHYUK 13 NPUTEPTOIO KPHUIIKOK (OIOKC) MPOCYIIYIOTH 0
mocTiiHOT MacH B cymrmbHil madi mpu Temmeparypi 100 — 105°C, mpoxouro-
IUKYI0Th y excukaTopi 13 CaCl, Ha JH1 1 3BaXyIOTh Ha aHANITUYHUX Tepe3ax. Y
bOMY CTaKaHYUKY B1IBAXKYIOTh Ha aHATITUYHHUX TE€PE3ax ST MOBITPSIHO-CYXOTO
IPYHTY, IPOCISIHOTO Y€pe3 CUTO 3 OTBOpamMu 1 Mm.

[pyHT y cTakaHUWKy (KPMIIKY BIJKPUTH) CYIIATh y CYIIMIBHINA madi 5
TOJIUH, MICJIsl YOro CTAaKaHYUK 3aKPUBAIOTh KPHUIIKOIO, OXOJIOIKYIOTh Y €KCUKA-
Topi 13 CaCl, Ha nHI 1 3BaXyIOTh. [I0TIM MPOCYIIYIOTh 3HOBY MPOTSATOM 2 TO-
IUH. SIKIo Maca cTakaH4MKa 3 TPYHTOM HICHS APYroro CyIIHHS 3aIUIINIACS
MOCTIMHOI0, TO MPOCYITYBaHHS 3aKiHYYIOTh. JlomycTMa po301KHICTh Y Maci He
noBruHHA nepesuryBatu 0,003 r.

['irpockoniuny Bosoricts (W) 00UnCIIOTh 32 (HOPMYIIOHO:

:a-lOO%
b

W (2.1)

1€ a - Maca BOJIM, 1110 BUMapyBayiacs ( T);
b - maca cyxoro rpyHTy (T).
KoediienT nepepaxyBaHHs pe3yJbTaTiB aHai3y MOBITPSIHO-CYXOIo Ipy-
HTY Ha CyXUM OOYHUCITIOIOTH 32 POPMYJIOIO:

KHZO = (2-2)

BuzHayeHHS MAKCMMAJIbHOI IrPOCKOMIYHOI BOJIOTOCTi METOI0M
A. B. HikosiaeBa

VY BucymieHu# 1 3BaKCHUN Ha aHATITUYHUX Tepe3ax CKISHUN CTaKaHYHK

(mamerpom OJM3BKO 5 CM 1 BHCOTOKO 3 cM) BiIBakyrOTh 10 I MOBITPSHO-
CYXOT0 IPYHTY, IPOCISTHOTO Yepe3 CUTO 3 OTBOpamMu 1 MMm.
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BiakpuTti cTakaHYMKHU 3 TPYHTOM (BU3HAYEHHS BEAYTh y JABOPA30BIH IMO-
BTOPHOCTI) CTaBIIATh Y €KCUKATOp, HAa THO SKOTO HAIMBAIOTh HACHUEHUU PO3-
9uH cipyaHokucioro kamito* (* [[ns npuroryBanus 100 mi po3uuHy mOTpiOHO
11—15 r K;SO,4. Hacuvenwnii po34mH I1i€l COJIi CTBOPIOE BiTHOCHY BOJIOTICTH
noBITps B ekcukaTopi 98—99%). ExcukaTop HIUIBHO 3aKpUBAIOTh KPUILIKOIO 1
CTaBJISAITh Y TEMHE MICII€ 3 MOKJIMBO MEHIIIMMU KOJIMBAaHHSIMU TEMIIEpaTypH.

Uepes 3 — 4 aH1 cTakaHYUKHA BUMMAIOTh 3 €KCUKATOPa, 3aKPUBAIOTh KPU-
IIKaMHU, 3BaXKYIOTh 1 3HOBY CTABJISITh Y EKCHKATOP.

HacrtynHi 3BaxyBaHHS IPOBOASITH Yepe3 KOXKH1 2—3 JHI JOTH, MIOKH JBa
OCTaHHIX 3Ba)KyBaHHsI OyJIyTh BIAPI3HATUCS HE OLIbIIE, HK HA TUCAYHI YaCT-
KW Tpama.

[To gocsirHEeHHI MaKCUMaJIbHOTO HACUYEHHSI IPYHTY MapomojiiOHOI0 BO-
JIOTOI0 CTaKaHYMKHU 3 TPYHTOM CYIIATh y CYIIMJIBbHIN I1adi mpu Temmneparypi
100—105° C go mocTiitHOI MacH.

MakcuMalibHy TITPOCKOIIYHY BOJIOTICTh IPYHTY OOYHUCIIOIOTH 32 (op-
MYJIOTO:

_a -100 %

b

W (2.3)

Bu3sHa4veHHsI 10J1b0BOI BOJIOTOCTi IPYHTY BATOBHUM METOI0M

VY noni npodu [u1si BU3HAYEHHS BOJIOTOCTI IPYHTY OepyTh OypoM 3 Iinapu
Y1 HOXKEM 31 CTIHKHM po3pi3y. 3pa3Ku BiAOMPAIOTh 3 OKPEMHUX TOPU3OHTIB IPYH-
Ty. 3 OpHOrO OepyTh OAHY ITPOOY Ha BCIO MOTYKHICTh TOPHU3OHTIB (HAPHUKJIA],
0 - 20 cm) uu npekinbka mpod 3 pizHux #oro mapis (0 - 5, 5 - 10, 10 - 20 cm). 3
IHIITMX TOPU3OHTIB MPOOU IPYHTY JJII BU3HAYEHHS BOJIOTOCTI OepyTh uepe3 10
CM (SIKIIIO TOPU3O0HT IPYHTY MEHIIOT MOTY>KHOCTI, TO Ha BCIO HOT0 TIMOWHY) 4n
oinpire. ko Tpeda B3sSTH OJHY MPOo0y 3 BETUKOTO 3a MOTYKHICTIO TOPU3OHTY
(50 cm), TO 11 BigOMparoTh 13 CepeAHN WOTO UM 10 JIEKUIbKa TpaMiB 13 cepe/i-
HBOI, BEPXHBO1 1 HUKHBOI YaCTHH.

AJIOMIHIEBUHM CTaKaHYMK 3BAXKYIOTh HA TEXHOXIMIYHMX Tepe3ax 3 TOUHI-
ctro 10 0.01 r. HanoBHIOIOTE /3 4acTHHM HOTO IPYHTOM, 3aKPUBAKOTh KPHIL-
KOI0O 1 3HOB 3BaXYIOTh Ha TEXHOXIMIYHMX Tepe3ax. [loTiM cTaBisTh y Cy-
mmiibHy mady npu temmnepatypi 100—105° C i cymaTth A0 NOCTIHHOT MacHu.
Kpuiky Tpeba 3HATH 1 MOCTAaBUTH MiJ cTakaHuuK. [licns mpocyuryBaHHs 3a-
KPUTUH CTAaKaHYMK OXOJIOKYIOTh B ekcrkaropi i3 CaCl, Ha JH1 1 3BaXKYIOTb.

[TobOBY BOJIOTICTB IPYHTY PO3PaXOBYIOTH MO (hopMyi:

_a-100,,

W b 0 (2.4)
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ne W - moiapoBa BoJoricTs (%);
a - Maca BOJIOTH, 1110 BUIIapyBaJIaCh,(T);
b - maca cyxoro rpyHty (T).
KoedimienT nepepaxyBaHHs pe3yibTaTiB aHaNI3y BOJIOTOro IPyHTY Ha Cy-
XUH 00YUCITIOIOTH 3a (HOPMYJIOHO:

100 +W

KH20 =00 (2.5)

Jlns oOYHMCIIeHHST MacH CyXoro IpyHTy (M) Mo Maci BOJIOTOTO IPYHTY
(mg) i BostorocTi (W) BUKOPUCTOBYETHCS hopmyJia:

~ m,-100

—_6 ~" 2.6
100 +W (26)

C

YacTuaa apyra

Bu3HauyeHHS BOJIOTOEMHOCTI

BracTuBiCTh I'PYHTY YyTPUMYBATH BOJIOTY BiJ] HAOpSIKAHHSA COPOLIITHUMU. T
KaNUISIPHUMH CUJIaMH Ha3UBA€THCA BOJOYTPUMYIOUOIO 31aTHICTIO. KibKICTh
BOJIOTH, 1[0 3JaTHUHN yTPUMAaTH IPYHT, HA3UBAETHCS BOJIOTOEMHICTIO. Y 3aJIexkK-
HOCTI BIJl TOTO, Y K1l (JOpMI 3HAXOAUTHCS yTPUMYBaHa BOJIa, PO3PI3HAIOTH Ma-
KCUMaJIbHY ajicopOiiitHy BosioroeMHicTh (MAB),. TpaHuuYHy TMOJILOBY (HaMi-
MeHIITy ToJ1boBY) BosioroeMHicTh (I['TIB), kaninsipay Bosoroemuicts (KB) 1 mo-
BHY BosioroemHicTh (I1B), un BomomicTkicTh. MakcumManbHa ancopOliiiHa BO-
JIOTOEMHICTh — HaAWOUIbINA KUTBKICTh MIITHO3B SI3aHOT BOJIM, KA YTPUMYETHCS
copOIiiHuMU cujaMu. ['paHUYHA TI0JIbOBA BOJIOTOEMHICTh — HAMOLIBINA Ki-
JBKICTh KaIlJIsSPHOIIIBIIIAHOT BOJH, 110 MOXK€ YyTPUMYBATH IPYHT MEHICKOBHU-
MU 9H KaMJIIPHUMU CUJIAMHU IICJISI BIATOKY BCi€l rpaBiTaIlIiHOT BOIH.

KaminsipHa BOJIOTOEMHICTh — MaKCUMaJbHAa KUTBKICTh KaNiISIPHOIIIBI-
[IaHOT BOJIH, 1110 MOYK€ MICTUTHUCS B IPYHTI.

[ToBHA BOJIOTOEMHICTh — HAWOUIbIIA KIJIBKICTh BOJIU, IKY MOE BMICTUTH
Ta yTPUMATH IPYHT IMPU 3alI0BHEHHI BCiX MOP BOJIOIO.

BonoroemMHIiCTh BUpaXXarOTh Y BIJICOTKAX BIJ MacH CyXOoro rpyHTy, y Bij-
COTKax 00CsATY IPYHTY, Y MUTIMETpax, y KyOiuHUX MeTpax Ha | ra.

['panndHa MOIHOBA BOJOTOEMHICTh € HAMBAXKIIUBILIIOK XapaKTEPUCTHKOIO
BOJIHUX BJIACTHBOCTEH I'PYHTIB. Y MPUPOAHIN OOCTAaHOBIII BOHA CIIOCTEPITa€Th-
Csl TICJIA PSICHOTO 3BOJIOKEHHS IPYHTIB 1 BIATOKY BCi€i IpaBiTalliiHOI BOJIOTH.
[Tpu rpannyHif MOJLOBINA BOJIOTOEMHOCTI B IPYHTI MAa€ThCSd MaKCHUMallbHa Ki-
JBKICTH BOJIOTH, TOCTYIHOI pocnuHaM. Pizautg mix [111B 1 B3 xapakTepusye,
no M. A. Kaunncekomy, giana3oH aKTUBHOI YU MPOTYKTUBHOI BOJIOTH.
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[To A. M. lllyneriny, onTUMabHI 3aMacy MPOyKTUBHOI BOJIOTH B METPO-
BOMY IIapi IPYHTY B MEPiOJ BEreTallii pocinH 3HaxoAiaThes B Mexkax 100—200
MM. 3amnac BOJIOTH B METPOBOMY IIapi IpyHTY 611k 250 MM XapaKkTepu3yeThes
SIK HaUTUIIKOBUM, a MeHIII 50 MM — HEIOCTAaTHIIA.

3unatoun [1I1B, moxxHa oOunciuTH MakcuMmanbHy BoAoBianauy (MBB) no
PI3HUIII MK BEIMYMHOIO MOBHOI BojoroeMHocTi (IIB) 1 rpaHuyHOi 1MOIKOBOT
BosioroemHocti: MBB = [IB—ITIB.

Bemnunna I'TIB BUKOPUCTOBYETHCS I BCTAHOBJICHHS HOPMH IIOJIMBY
(M) B M°. 3 Ii€f0 METOIO BH3HAYAIOTH 3al1ac BOJOTU B 3aIaHOMY IIapi IPYHTY
(W)B M i BesimuuHy ['TIB B M M, =TTIB-W

Bu3sHayeHHsI TPaHUYHOI OJIOBOI BOJIOTOEMHOCTI

B noni, Ha TUTIOBIN IISHIT, BUOUPAIOTH IUISHKY po3MipoM 2X2 M 1 oOBa-
JOBYIOTh ii TMOABIMHUM KIJIBIEM YIIUIBHEHUX 3€MIITHHX BaJIMKIB BHCOTOIO
25—30cwm. IloBepxHIO IPYHTY BCEpE/IMHI AUISTHKA BUPIBHIOIOTH 1 00pOOIISIOTH
TakK, sIK MPUWHATO JJIsl TOCIBY HaMIY€HO1 KylbTypH. [liIroToBneny AUIAHKY 3a-
JUBAIOTh BOJIOIO JI0 TIOBHOTO HACHYEHHS IPYHTY.

[I[o6 ycTaHOBUTH KUIbKICTh BOJM, HEOOXIJIHE ISl 3aJMBAHHS JIUISHKU 3
pO3paxyHKy MPOMOYYBAaHHS IPYHTY Ha 3aJaHy TNIMOWHY, BUKOPHCTOBYIOTH Ta-
kil cnoci6. Henaneko Bij OUISSHKH poOJISATH IPYHTOBUN po3pi3. BusHauaroTh
HIUTBHICTB IPYHTY, IIUIBHICTS ii TBep101 (ha3u yepe3 koxkHi 10 cMm. Ha miacrasi
3a3HAYCHUX XAPaKTEPUCTUK OOYMCIIOIOThH 3arajibHy MOPHUCTICTh 1 (PaKkTUYHUMN
3armac BOJAM B IPYHTOBUX Iapax. Pe3ynbratu 3amucyroTh 3a Takow (hopmoro
(Tabm. 2.15.1).

VY Hamomy npukiaji Juisi TOBHOTO HaCHMYeHHs TpyHToBOro mmapy 0 — 50
cM moTpioHOo 193,8 MM, un 1938 M° Bomu. DakTuunmii 3amac i 1025 m° ma 1
ra. OTxe, ISl HACHYCHHS IPYHTY MoTpi6Ho 1938 —1025=913 M° Ha 1 ra, a Ha
IJIOIIAJIKY B 2 M°*—0,182 m°, un 0,182 1. 3 OTJIAy Ha BTpaTy BOAW HA POCIIH-
HU, HOpMY i1 301U1b1IYI0TH Y 1,5 pasu.

Po3paxoBanuii 00csAr Boau MOAAIOTh HA JUISHKY M1 OCTIHHUM Haropom
Boau 5 cm. lllap Boau 5 cM MiATPUMYIOTH JOTH, MOKH HE OyAe BUTpayeHUM
Bechb o0csr Boau. Ko Best Boj1a BCOYUTHCS B IPYHT, NUISHKY 3aKPHBAIOTh I1O-
JIETUJICHOBOIO TUTIBKOIO, a 3BEpXY MIBMETPOBUM IAPOM COJIOMH JJIsl 3amo0i-
raHHs BiJl BUMAPOBYBAHHS 1 3aJUIIAIOTh JJIS CTIKAHHS TpaBITAIliiHOI BOMIM.
Cymimadi 1 miladi IPyHTH BUTPUMYIOTh 100y, CYTJIMHKOBI 1 TIIMHHUCTI — 2—3
no6u. ITicas 3akiHUEHHS 1IOTO TEPMiHY O€pyTh IPYHTOBI MPOOH HA BOJIOTICTh
3 po3pizy uu Oypom udepe3 KoxkHi 10 cM He MEHIIT YMM y TPUPaA30Biid TOBTOP-
HOCTI.

Bomoricts, 10 BiMOBiIa€ TPAHUYHOI MOJIHOBOI BOJOTOEMHOCTI, O0YHC-
JIOIOTh Y BaroBuX, 00'€éMHUX BIICOTKAX, B MM, B m® Ha 1 ra.

Tabnui 2.1 — @opma 3anucy pe3yabTaTiB aHATI3Y
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['enernunuii | [1{inpHic |ILinbHiC |3aranpHa Bornoricte
I'pynt TOPH3OHT 1 |Tp, Tb nopucric |Bonoricte |moBHOTO

rmouHa TBEepAOi |TpyHTY |Tb ( %) HAaCUYCHHSI

B3ATTS  00- hasu

pasua ( cm) % | Mmm |% MM
lepnoBo-cna- A, 0-10 2,60 1,1 60,0 (15,0|16,5 [54,5| 60,0
OKOITI{30JI1CTa 20-30 2,60 1,2 50,4 1(20,0(24,0 |42,0| 50,4
Ba)KKO- 3040 2,65 1,5 43,4 120,0|130,0 [29.0| 43,4
CYTJIMHKOBA A,B40-50| 2,65 1,6 40,0 |20,0(32,0 (25,0 40,0
Ha TMTOKPUBHOMY 0-50 — — — - (102,5| — [193,8
CYTJIUHKY

M. A. KaunHCBbKUI JJa€ HACTYNMHY OLIHKY 'PAaHUYHOI MOJIbOBOI BOJIOTOEM-
HOCTI IpyHTY (Tabum. 2.15.2.).-

Tabmuusg 2.2 — O11iHKa rpaHUYHOI MTOJILOBOI BOJIOTOEMHOCTI

Baxkki 3a MEXaHIYHUM CKJIAJIOM
IPYHTH Jlerki 3a MEXaHIYHUM CKJIQJOM IPYH-
Bomnoroemuicts (%Bin OLlIHKA ™
CyX01 MacH I'PYHTY)
40—50 Haiikpama |KynbTypHuii nimaHuii IpyHT B OpHO-
My IIapi Ma€e BOJIOTOEMHICTh 20—
25%
30—40 Hob6pa J11s 1oNbOBOI KyIbTYpH MPUIATHI Mi-
CKH 3 BOJIOTOEMHICTIO He MeHIl 10%
25—30 3anoBinbHa |[[7151 TiCOBUX KyNbTYp NMPUAATHI MICKU
3 BOJIOTOEMHICTIO HE MeHII 3—5%
<25 He3anosinpHa

Bu3zHayeHHs KanJIAPHOI BOJIOTOEMHOCTI B J1a00pPaTOPHUX YMOBax

Xin anamizy. MetajeBuil HWIIHIP 13 TPYHTOM, IO CIIYXKUB i1 BU3Ha-
YEeHHS MOT0 LIIJILHOCTI CTaBJATh y CHElladbHy BAaHHOYKY 3 BOJIOIO TaK, 11100 Ci-
TYacTe JHO IWJIIHIApA CTOSJIO Ha (PUIBTpYBaIbHOMY Mamepi, KiHII SKOrO OIy-
nieHi y Boay. Bosa no nopax nanepy nepeaaerbes IpyHTY, 1 BiIOYBAa€ThCS MOTO
KamnuisipHe HACUYCHHS.

Yepes koxHY A00y HMIIHAP 3BaXKYIOTh Ha TEXHOXIMIYHHMX Tepe3ax JOTH,
MOKU Maca Horo He Oyje mocTiitHoro. [{e Bkaxke Ha Te, 10 IPYHT JOCAT MTOBHO-
ro KamuiIpHOTO HacW4YeHHs. Ha mifcTaBi 3BaKyBaHHS 1 JaHWX BU3HAYCHD
HIUIBHOCTI TPYHTY pO3paxoOBYIOTh KalJIIpHY BOJOTOEMHICTH y BIJICOTKax 3a
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dbopmyoro:

(B—E)-100
E

KB = 2.7)

ne, KB —kaminsgpua BosoroemHicts (%); .
B —maca rpyHTy B HMJIIHJIPI MICTISE HACUYEHHS ( T);
E — maca cyxoro rpyHty B mwtiaApi (r). Macy cyXxoro rpyHTy oO4YHCITIO-
I0Th 32 (HOPMYJIOIO:
A-100

E=loo+w (28)

ne A —Maca MOBITPSHO-CYXOro IPYHTY B HMJIIHJPI ( T);

W — rirpockorniuHa BoJoricTh ( %).

KanuisipHy BOJIOTrOEMHICTB y IPYHTI B HETIOPYLIEHOMY CTaH1 BU3HAYaIOTh
y METaJIeBOMY LMJIIHJPI MICJIsl BCTAHOBJICHHS HIUIBHOCTI IPYHTY 3 HEMOpYIle-
HUM cTaHoM. KpuIIKu 3 HWIHApa 3HIMAIOTh. 3 HUKHBOTO OOKY HAJATaloTh
KPHUIIKY 13 CITYaCTUM JHOM YH OOB'S3YIOTh IWJIIHAP MAapjero 1 CTaBIATh IS
HACHYEHHS, SIK OIMCAHO BUILIE.

[Ticnst MOBHOTO KamuISIPHOTO HACUYECHHS IPYHT 13 HUJIHAPA BUCUIIAIOTH Y
MOPIIETITHOBY YAllIKy, MBUIKO 1 pETEIbHO MEPEeMINIyIoTh 1 0epyTh 2—3 mpodu
B 3a3/1aJICT1Ib 3BAKCHHM cTakaHIMK. CepeaHst BOJOTICTh Ipob Oyje BiAMOBiga-
TH KalJISIpHIA BOJIOTOEMHOCTI IPYHTY.

[Ipu BHU3HAYEHHI KalUIIPHOI BOJOTOEMHOCTI BapTO MAaTW Ha yBasl, IO ii
BEJIMYMHA 3aJICKUTh HE TIUIbKHU BiJ] BJACTUBOCTEH IPYHTY, ajie 1 BiJl BUCOTH
I'PYHTOBOTO 3pa3Ka, B3SITOrO JJIA aHali3y. Y MOBHO XapaKTepU3yIOTh BEIMYUHY
KamuIsipHOT BOJOTOEMHOCTI KIJIBKICTIO BOJH, 110 MOXE BCMOKTATH CTOBITUYUK
IpyHTY BUCOTOO 10 cM.

Bu3HauyeHHS MOBHOI BOJIOTOEMHOCTI

Po3paxynkoBuii MeToa. [loBHa BOJIOTOEMHICTD - 11€ HAMOLIBITIA KUTBKICTh
BOJIOTH, 1[0 MICTUTHCS B IPYHTI IIPH MOBHOMY Hacu4eHHI Bcix mop. [IoBHY Bo-
JIOTOEMHICTH OOYHUCITIOIOTH 32 3aTraAIbHOI0 TIOPUCTICTIO:

HB=d_d

-100% o00’eMy TpYyHTY, (2.9)

1IB = % -100% macu cyxoro rpyHTy, (2.10)
e

ne 1B — moBHA BOJIOTOEMHICTB;
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d — mineHICTH TBEpIOi daswm;

dy — IITBHICTE TPYHTY.

OpHak HaCHYEHHS IPYHTY JI0 MMOBHOI BOJIOTOEMHOCTI CIIOCTEPIraeThCs HE
3aBXXJIM, TOMY 1110 B TPYHTI 3aJIMIIAETHCA ACsKa KUTbKICTh 3aTUCHEHOTO MOBIT-
ps (5—8% obcsry rpyHty). ToMy dhakTH4HA BEIMYUHA MTOBHOI BOJIOTOEMHOCTI
yacTo OyBa€e MEHIIIa 0OYUCIIEHOT 3a 3arajJbHOI0 TOPUCTICTIO.

JlaGopaTopuuii metoa. [IpoOy rpyHTYy B MeTajieBOMY HMJIIHAPI MICIS
BU3HAYCHHS ii NIIJILHOCTI 1 KamlJspHOI BOJIOTOEMHOCTI CTABJIATh Y BAaHHOUKY
Ha CKJISIHI BIJPI3KM NMaJIMYOK, HAJIMBAIOTh BOJAY Ha 1—2 cM BHIlle IPYHTY B 11U~
JHJp1 1 3anuIIarTh Ha 100y. [loTiM, He BHitMarOuM 3 BOJU, HUIIHIAP 3BEPXY
IIUTBHO 3aKpHUBAaIOTh KPHUIIKOIO 1 MepeBepraroTh. [1oTiM BHilMaioTh 3 BOAM,
3HIMAIOTh CITHACTE JICHIIE, 3aKPUBAIOTh KPHUIIKOIO 1 3BAXKYIOTh Ha TEXHOXIMIY-
HUX Tepe3ax. [IoBHY BOJOTOEMHICTh OOUHCIIOIOTH 32 (HOPMYIIOIO:

HB:aT_b-loo (2.11)

ne [I1B—rmoBHa Bonoroemuicts ( %);
a —Maca IpyHTy B IWJIIHAPI MicIsl HAalIOBHEHHS BOJIOIO (T);
b — maca cyxoro rpyHTy B muaiHapi ( T).

KoHTpobHI nMTaHHA

=

3a paxyHOK SKUX JIKEPEI MONOBHIOIOTHCS 3allac IPYHTOBOI BOJIOTH?

B sxux ¢popmax 3ycTpidyaerbcs BOJ a B TpyIii?

3. Illo Take BOMONMPOHUKHICTH, BOJOMIIIHMATBLHICT Ta BOJOTOEMHICTD IPY-
HTy? Big 4oro BoHuU 3ayexathb?

4. JlaiiTe BU3HAYEHHS TPYHTOBO-TIAPOJIOrYHUX KOHCTAHT. Bis1 4oro BoHH

3QJIEKATh?

3 4OT0 CKIAJAETHCS BOJAHUM OajaHC TpyHTY?

SAxuMU TOKa3HUKaMU XapaKTepU3y€eThCsl BOJHUN pexuM IpyHTY? Tunu

BOJHOT'O PEXKUMY.

7. Illo Tpe6a po3ymiTH mij 3araJiIbHUM, KOPUCHUM Ta "MEPTBUM" 3amacoMm
BOJIOTH B IPYHT1?

8. SIki 3aX01¥ 3aCTOCOBYIOTHCS B PETYJIIOBaHHI BOJAHOIO PEKUMY IPYHTY B

PI3HUX IPYHTOBO-KJIIMATUYHUX YMOBaXx?

A

o o

JlabopaTtopna poGora Ne 3
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Tema METOJAU BUBYEHHA OCHOBHUX ®IBUYHHUX
BJACTUBOCTEU IPYHTY

YacTuHa nepia

BusnaueHHsI IIUIBHOCTI TBEPAOi Gpa3u IPyHTY
Teopemuuna wacmuna

[pyHT SK (i3UyHE TIIO CKIAMAETHCA 3 TPhOX (pas: TBEPOi, PIAKOI i Ta3o-
noaioHo1. TBepaa ¢aza npeacrapieHa MiHEpaIbHUMHU U OPraHIYHUMU PEYOBU-
HaMH, piJIka — BOJIOIO 3 PO3UMHEHUMH B Hill CrIONyKamu (I'PYHTOBUW PO3YMH),
a ra3onoJi0Ha— I'PYHTOBUM IOBITPSIM.

[inbHICTIO TBEPAOIL a3y IPYHTY HA3UBAETHCA BIJHOIIEHHS MacH TBEPAOi
(da3u IpyHTY B CyXOMY CTaH1 JO MacH PIBHOTO OOCSry BoJu. BenuunHa miiib-
HOCTI TBEpAOi (pa3u IPyHTY 3aJ€KUTh BiJl PUPOJIU BXITHUX y IPYHT MiHEpAIIIB
1 BIJl KUUIBKOCT1 OPTaHIuYHOT PEUYOBUHHU.

VY cepenHboMy HIUIBHICTH TBEPHOI (pa3u B OUIBIIOCTI IPYHTIB JIOPIBHIOE
2,50—2,65 1 3MIHIOETBCS B 3aJICKHOCTI BiJl 3a3HAYCHUX MPUYKH. YuM OlIbIIe
TYMYCYy MICTUTb IPYHT, THM MEHIIIE IMUIbHICTh TBEPAOi ¢a3zu. Tak, yopHo3eM 3
10% rymycy Mae miipHICTH TBepAoi (asu Omuzbko 2,4, a JEepPHOBO—
M1I30IUCTHI TPYHT 13 2,5% rymycy—2,6. Y TopdiB mMUIBHICTh TBEPIOiI (a3u
3aJIeKUTh BIJ CTYNEHsI PO3KJIAJAaHHs 1 30JbHOCTI TOpQy 1 KonuBaeTbes Bin 1,4
10 1,7. Jlesiki ckeneTHi IpyHTH MaroTh MIUTBHICTH TBepIOi hasu 3,0 r/cm’,

3HaHHS IUIBHOCTI TBEpAOi (a3u IPYHTY HEOOXITHO isi OOYUCIEHHS
mmnapyBarocTi IpyHTy. Kpim Toro, BenmumHa MIJIbHOCTI TBEPAOI (pa3u IpyHTY
Jla€ JIesiKe OPIEHTYBAaHHS B METPOrpaiuHOMY CKJIaJll BXIJHUX y IPYHT MiHEpa-
JB 1 BKa3y€ Ha CIIBBIIHOIIEHHS MIHEPAJIbHOI I OpraHIYHOI YaCTHH.

[inbHiCTh TBEP01 a3y IPYHTY BU3HAYAIOTH MIKHOMETPUYHUM METOIOM.
Jlst i obumcnenHs Tpeda 3HaTH 00°eM 1 Macy TBepaoi dasu rpyHry. [Ipu mik-
HOMETPUYHOMY MeTO/A1 00’e€M TBepnoi a3y 3HAXOMATH IUIIXOM BUTHCHEHHS
BOJIM B35ITOIO HABAXKKOIO IPYHTY.

Ipakmuuna uacmuna

Xig anauizy. 1. B kon0y HanuBaroTh 01u3bK0 250 M TUCTUIBOBAHOI BO-
JIY, KUI'SATATH TPUOIM3HO MIBTOAWHY IS BUIAJIICHHS 3 HET PO3YMHEHOTO TMOBi-
TPsI 1 OXOJODKYIOThH A0 KIMHATHOT TeMITepaTypH.

2. bepyth nikHOMETp (4u MipHY K0JI0y) Ha 100 M1, HAJIMBAIOTh Y HHOTO JI0
MITK{ TIPOKHIT'SIYEHY ¥ OXOJIO/KEHY AWCTUIHLOBaHY BOAY, BUMIPIOIOTH TEMIIE-
paTypy i 3BaXyIOTh Ha aHAJITHYHUX TepPe3ax.

3. 3 mpoCISTHOTO Yepe3 MUTIMETPOBE CUTO 3pa3Ka BiIBAXYIOTh HA aHAJIITH-
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YHHUX Tepe3ax y CKISHHUM CTaKaHUMK Yd B AKy-HeOyab 1HITY Tapy 9—10 1 moBi-
TPSIHO-CYXOT0 IpyHTY. OHOUAaCHO OEpyTh HABAXKKY ISl BU3HAUEHHS TIrPOCKO-
IMIYHOI BOJIOTH, SKIIO 1 He BU3HAYAIH.

4. 31 3Ba)KEHOTO MIKHOMETPA BHJIUBAIOTh OIJIbIIE TIOJIOBUHU 00’ €MY BOIHU
1 BCUMNAIOTh Y HbOI'O0 HAaBaXKY IpyHTY. CTaKaHYUK, Y SIKOMY 3HaXOJMBCS IPYHT,
3HOBY 3BXYIOTh 1 [0 PI3HUIIl MK CTAKaHYMKOM 13 IPYHTOM 1 TIOPOXKHIM CTa-
KaHUYMKOM 3HaXOJSATh Macy I'PYHTY, B3STOTO JJisi BU3HAYEHHS IIUIBHOCTI TBEp-
101 ¢dasmu.

5. IpyHT i Boay B MiKHOMETPi KMI'ATATL 30 XBUJIMH JUIsS BUJAIEHHS TIOBIiT-
psi, JOJUBAIOYU JUCTUIILOBAHOIO BOJAOIO B Mipy BUKMIIAHHSA /10 MOJIOBUHU MOTO
obcsry.

6. Ilicns kum'saTiHHSA TIKHOMETP 13 CYCIIEH31€I0 OXOJOKYIOTh A0 KIMHAT-
HOI TeMImepaTypH 1 JOJMBAIOTh MPOKHUIT'TYCHY W OXOJOKEHY BOAY JI0 MITKH,
BUTHPAIOTh 30BHI (PUIBTPYBaJbHUM MANEpOM 1 3BaKYIOTh HA aHAIITHYHUX Te-
pe3ax. IloTpiOHO cTexuTH, MO0 TemnepaTrypa NIKHOMETPA 3 BOJOKO 1 IPYHTOM
OyJia 0JHAKOBO1 3 TIEPBICHOIO TEMIIEPATYPOIO MIKHOMETpPa 3 BOOIO.

[ibHICTh TBEPAO1 a3y IPYHTY OOUUCHIOIOTH 32 (POPMYIIOIO:

A
d “(B+A-C 1)

ne d — uinbHicTh TBEpOI dasu rpyHTy ( T/em’);
a-100

Ton o0 AC

100+W

A — HaBaXkKa MOBITPSHO-CYXOTr'0 IPYHTY ( T);

W-rirpockorniuna BoJioricTs ( %);

B — maca nmikHOMeTpa 3 Bo010 ( T);

C — maca nikHOMeTpa 3 BOJOIO 1 IPYHTOM ( T).

A — HaBaxka cyxoro IpyHry (r) [A=

YacTuHa apyra

Bu3zHayeHHs IIJIBLHOCTI IPYHTY
Teopemuuna wacmuna

HIibHICTIO IPYHTY HA3UWBAIOTh MACy CyXOi OJMHHII ii 00’ €My B IPUPOJI-
HOMY cTaHi. [Ipy BU3HAYEHHI MIUIBHOCTI AOBIJAIOTHCA Macy IPYHTY Yy BHU3Ha-
yeHoMy 00’eMi 3 yciMa MmopamH, L0 MaroThCsl B IpyHTIi. [Ipu BU3HAuUEHH] X
IIUTHPHOCTI TBEPI01 (ha3u JOBIAAIOTHCA Macy TBep01 (ha3u IPyHTIB, IO 3aiiMae
CYLIJIBHO BeCh 00csT, 0e3 mip. TakuM YWHOM, IIIIBHICTH OJHOTO 1 TOTO X IPY-
HTY 3aBXIH OyJie MEHIlIe MUIbHOCTI Horo TBepaoi ¢aszu. lllinbHicTh XapakTe-
pHU3y€e B3a€MHE PO3TAlllyBaHHS IPYHTOBUX YAaCTOK 1 arperariB 1 BUpaXaeTbcs B
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rpamax Ha 1 cm®. BOHA 3a1€XHTh BiJl MEXaHIYHOTO CKIay, 3MIiCTy OpraHidHO
PEUOBUHU 1 CTPYKTYPHOTO CTaHy IPYHTY.

I{inbHicTh MiHepanbHHX IPYHTIB KommBaeThes Big 1,0 mo 1,8 r/em®. V
BEPXHIX TOPU30HTAX YOPHO3EMHHUX IPYHTIB IIUIBHICTH ckiamae 1,0— 1,2; y
HIKHIX—1,3—1,6 r/cm®. B IpyHTax 3 HEBEIMKHM BMICTOM TYMYCY IIUIBHICTB
6J'II/ISBKO 1,3—1,6 r/cm®. B HIKHIX TOPHU30HTaX IPYHTIB BOHA ckiagae 1,6—1.8
r/cm°. 1LliNbHICTS [IIMHHAX GOJOTHHX rpyHTlB 0,04—0,08, crapoopHUX HH-
SHHHHX 60JI0THHX IpyHTIB—0,2—0,3 r/cM’,

[Ipy TUX 4K 1HIIMX aHadi3ax (BMICT YKUBWJIBHUX PEUYOBUH, BU3HAUCHHS
BOJIOTOCTI IPYHTY 1 T.JI.) pO3paxyHKu poOisiTh 3BuyaiiHo Ha 100 r tBepoi da-
3u IpyHTy. OCcKUIbkU TBepAa (aza ckiaaae Big 70 1o 50% oOcsary IpyHTy, a
1HIIa YaCTUHA MPUXOAUTHCSA Ha MOpH (ILIapu), 3alI0OBHEH1 BOAOKO 1 MOBITPSM,
TO po3paxyHku Ha 100 T IpyHTY HE HAlOTh YSABJICHHS MPO 3arajibHi 3amacu
O0OyMOBJIEHHX PEYOBUH y PI3HUX FOPU30HTAX IPYHTY UM B LIUIOMY Yy BCIH ii
TOBLIl. 3HAHHS LIUIBHOCTI IPYHTY J03BOJII€ BUPAXOBYBATH 3amacu BOJH, IO-
KUBHUX PEYOBHUH B OPHOMY YH OyAb-IKOMY 1HIIOMY TOpU30HTI IpyHTY. Takum
YUHOM, BU3HAYEHHS HIUIBHOCTI IPYHTY MA€ BaXKJIMBE arpOHOMIYHE 3HAYEHHS.

Bia misbHOCTI IPYHTY 3aJie’kKaTh BOJIHO-TIOBITPSIHI, TEIJIOB1 1 010JIOTI4HI
BJIACTUBOCTI. 3 YIIUIbHEHHSM CYTJIMHHUX 1 TIMHUCTHX IPYHTIB 3MEHIIYETHCA
3arajbHa MOPUCTICTH 1 00’€M TOp aepailii, 30UTbIITYyeThCSI 00’ €M  HEAKTUBHHUX
1op, y SKUX BOJIa MPAKTUYHO HEJIOCTYIMHA POCIUHAM, 3HIKYETHCS IIBUAKICTh
GbinpTparlii, yrpyIHIO€TbCS OMUPEHHS KOPEHIB.

HanMmipHo myXKku#i cTaH IPYHTY TaKOXX HECHPUSITIUBHMI, TOMY IIO TPYHT
IpH I[bOMY HIBUAKO BUCYIIYETHCS, MOPYIIYEThCS KOHTAKT HACIHHS, KOPCHIB
POCHHH 13 IpyHTOM. HeraTuBHMI BIUIMB M1JBUILEHOI IIUIBHOCTI HA JIETKUX IPY-
HTax (MICKU 1 CyIICl) MO3HAYAETHCS CJIAOKIIIE YU 30BCIM HE TTO3HAYAETHCS IS
pAnY KyJIbTyp.

M. A. KaunHChKHii TMPOTIOHY€ HACTYIHY OL[IHKY IILJIHOCTI IPYHTIB CYT-
JIMHHOTO 1 INIMHUCTOTO MEXaHiuyHOTo ckiaay (Tabm. 3.1).

Tabmuus 3.1 — Oninka MITEHOCTI TPYHTIB

[inbHICTE [IibHICTD SIkicHa ominka
IPYHTY, SkicHa o1iHKa IPYHTY,
r/cMm r/cMm
<1 [pyHr myxkuii uym Gara- 1.3—1,4 | Pinns cuibHO yIIiIb-
THUIl OPraHi4HOI PEYOBH- HEHa
HOIO (I€pHUHA)
1,0-1,1 THumoBl BEIWYUHU JUIS 14—1,6 | Tunosi BenWYUHU IS
KYJIBTYPHOTO CBIXKe30pa- M1JJOPHUX TOPU30HTIB
HOT'O IPYHTY PI3HUX IPYHTIB
1,2 Pinns ymineHeHa 16—1.3 'CI/IJIL.HoquiJ'IBHeHi
UTIOBIaJIbH1 TOPU30H-
TH TPYHTIB

B nabGoparopHux yMoBax HIUIBHICTH I'PYHTY BHU3HAYalOTh 3 PO3CUITHOTO
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3paska 3 MOPYIIEHUM CTaHOM IPYHTY. AJie TaKui METOJ HE JIa€ IIHACHOTO ysIB-
JICHHS TIPO UIUIBHICTH IPYHTY B MPHUPOJAHOMY 3aJsiTaHHI. Y MOJBOBUX YMOBaX
O0epyTb y MeTasieBl HUIIHAPU IPOOH IPYHTY 3 HEMOPYIIEHUM CTAHOM, IO JO-
3BOJISIE BU3HAYATHU HIUTBHICTh IPYHTY B IPUPOJIHOMY CTaHi.

Ilpakmuuna yacmuna
BusHauyeHHsI HIVIBHOCTI IPYHTY 3 PO3CHITHOTO 3pPa3Ka

I. bepyth metaneBuii mutiHap (Bucotoro 10 cM 1 giameTpoM 5 cMm) 3 ciTua-
CTUM JTHOM, KJIaJlyTh Ha JHO KPY>KOK (PUIBTPYBAJILHOIO Marnepy i 3BaXylOTh Ha
TEXHOXIMIYHUX TEpe3ax.

2. HacumaioTp y mMaiHAP TPYHT 13 HEPO3TEPTOrO 3paska, YIIUIbHIOIYU
HOro B MIpy HanlOBHEHHS (IOCTYKYIOTh JHOM LMIiHApPA 00 AOJOHIO pyku). O -
HOYACHO BH3HAYAIOTh BOJOTICTh IPYHTY.

3. BumipioroTh BUCOTY HACUITHOTO IIAPY IPYHTY, AlaMETpP LMJIIHIpA

1 BU3HAYal0Th 00CST IPYHTY.

4. 3BaXXyIOTh HUJIHIP 13 TPYHTOM 1 MPOBOASTH HEOOX1IHI pO3PaXyHKH.
3HaXOAATh MUIBHICTh IPYHTY TIO OPMYIIL:

d, =Vm (3.2)
ne d — minsHicTs (r/eM’);
M — Maca cyxoro IpyHry ( T);
A-100
[nq_'100-fvv (3:3)

ne A —Maca BOJIororo IpyHry (T);
W- Bosoricts rpyHTY ( %), SKIIO BU3HAYAIOTH MIIIBHICTH TTOBITPSHO-
CYXOT0 IPYHTY;
W —rirpockoriyHa BOJIOTICTh];
V —06’eM mumiazpa (y em’);

IV =7zr*h, oOenr—3,14; (3.4)

I — paaiyc nuiigapa (y cm);
h — Bucora muningpa (y cm)].
Ocrarouna popMyIia Ma€e BUTIIS;

A-100
Y (100+W)-v (3:5)
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Yacmuna mpems

BuzHauyeHHsI MOPUCTOCTI IPYHTY

Mix MEeXaHIYHMMH €JIEMEHTaMM W arperaram B IPYHTI MalOThCS MPOMi-
KKHU-TIOPHU. Y HUX PO3MIILYIOTHCA BOJAQ, MOBITPS, MIKPOOPTaHi3MH, KOPEH1 po-
ciuH. O0’eM TOp y IPYHTI, X PO3MIp 3alie’KaTh BiJl MEXAaHIYHOTO CKJIady 1
cTpykTypu. KigbKiCTh TOp 1 CHIBBIHOMICHHS 1X MO PO3Mipax BHU3HAYaIOTh
HaWBaKJIMBIIII BJIACTUBOCTI IPYHTIB 1 HacamIiepe; ] BOAHO-TIOBITPSIHI.

Cymaphuit 06’eM TOp y IPYHTI B OJIMHUIII 00'€MY Ha3UBA€THCA MMOPUCTIC-
TI0. 3arajibHa MOPUCTICTh MIIPO3AUISIETHCS HA KAMUIAPHY 1 HEKAUISIpHY MOpU-
CTICTh (1mopu aepaiii). HekaniiaspHi nmopu 3BUYaitHO 3ailiHSTI IPYHTOBUM IOBI-
TpsiM. Bosla B HUX 3HAXOAUTHCS MiJ JI1€10 TPaBITAIIMHUX CUJ 1 HE YTPUMYETh-
cs. Y KanUISIpHUX MOpPax PO3MILIAETHCS BOAA, YTPUMYyBaHA MEHICKOBUMH CH-
Jamu.

[Topwm, y SIKUX 3HAXOAATHCS KalliJspHa BOJAA, IPYHTOBE MOBITPS, MIKPOOP-
raHi3MH 1 KOpeHi poanH HA3WBAIOTHCS aKTUBHUMU. /[0 HEAKTUBHHMX BITHO-
CSITh TIOPH, 3aiiMaHi 3B's13aHOI0 BOJIOIO (MIITHO3B si3aHa 1 PUXJIO3B’s13aHa BOJIA).

B arpoHoMiuHOMY BIIHOIIIEHH] BaXKJIMBO, 11100 ITPYHTH MaJIU Y CBOEMY PO-
3MOPSHKEHH] BEJTUKUAN 00CST KalUIIPHUX MOP 1 IPH I[bOMY MaJId HEKANISIPHY
nopucTicth He MeHi 20—25% Bij 3arajgbHOI MOPUCTOCTI. SAKIIO MPU BOJOTO-
CT1 IPYHTY, 11O BIANOBIAa€ TPAaHUYHIN MOJHOBINA BOJIOTOEMHOCTI, KOJIU B IPYHTI
3HAXOJUTHCS HANOUIbINA KIJIBKICTh KAITUISIPHOITABIIIIAHOT BOJIOTH, 0OCAT TIOp
aepali CKJaJia€ BEJIMUYMHY MEHIIE 3a3HAUY€HOi, HEOOXiAHI arpOTEeXHIYHI YU
MEJTIOpaTHBHI 3aX011 100 MOJIMIIEHHS aepailii IpyHTIB.

3aranpHy MOPHUCTICTh MOKHA PO3paxyBaTH Ha MiACTaBl LIIJIBHOCTI TBEp-
101 (ha3u 1 HIBLHOCTI IPYHTY 3a (OPMYJIOHO:

P =(1—‘2—V~1ooj (3.6)

ne P — 3aranbHa nmopucticTh (B 00'€éMHUX BiJICOTKAX);
d — mIBHICTB TBEpOT (has3u IPyHTY;
dy— UIJIBHICTE IPYHTY.

J1J1s1 OLIHKY 3arajbHOi HOPUCTOCTI CYIJIMHHMX 1 TIIMHUCTUX IPYHTIB MLA.
KaunHChKHi IPOMOHY€E HACTYMHY IIKany (Tadm. 3.2 ).

Ta6mui 3.2 — Or1iHKa 3arajbHOI MIOPUCTOCTI TPYHTY
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3arajibHa opHUcC- SxicHa oriHKa
TiCTB, %

>70 Hanmipao mopucra. IpyHT criymenuii

55—65 Binminna. KynbTypHuil opHuii map

50— 65 3a/10BUIbHA JIsI OPHOTO IIApy
<50 HesanoBinpHa 17151 OpHOTO HIapy

40—25 HaamipHo Hu3pka. XapakTepHa A7sl YUIUIbHe-

HUX UTIOBIAJIbHUX TOPU3OHTIB

BusnaveHnHst mopucTrocTi aepauii (mopu aepariii)

[TopucricTh aepaiiii — 11e YaCTHUHA 3arajibHOI OPUCTOCTI IPYHTY, 3aIIOBHE-
Ha MOBITpsAM. BoHa H0OpiBHIOE PI3HMIN MK 00CSITOM 3arajibHOi MOPUCTOCTI M
00cAaromM BOJIM, IO MICTUTHCS B IPYHTI HA MOMEHT BU3HAYEHHS MOPUCTOCTI.

[TopucticTh aeparlii 00UHUCITIOIOTH Ha MiJICTaBI: JAHUX 3arajbHOI MOPUCTO-
CTi, BOJIOTOCTI 1 MUIBHOCTI TPYHTY 1 BUPAXAIOTh Y BIJICOTKAaX CTOCOBHO 00’ €My
TPYHTY.

Hexaii P,,; — 3aranbna nopucticts ( %); W — BOJIOTICTh IPYHTY, OOUHCIIe-
Ha Ha CyXUM I'PYHT; d— IIIJIBHICTh IPYHTY.

Hacamniepen HeoOXigHO oOumMcauUTH 00’€M Top, 3aiHATHX BOao0 (Py),
TOOTO YCTAaHOBUTH 3MICT BOJU B 00'eMHUX BifcoTkax. [[10 BenmnunHy BU3HaAYa-
I0Th 32 (POPMYJIOIO:

Ph=d W (3.7)
3Haroun 00’€M TIOp, 3aHHATHX BOJIOIO, JIETKO OOYMCIIMTH IOPHUCTICTH ae-

parii
Paep :P3ar - PW (38)

KoHTpoJIbHI NUTAHHS

-

. IIo HEoOX11HO PO3YMITH TiJT UIIIBHICTIO TBEP101 (ha3u, 00'eMHOIO Ma-
COIO Ta MOPHUCTICTIO TPYHTY?

2. Bwuau mopuctocTi.

3. o Take mopucTicTh aeparrii?

4. S$Ixi BmacTMBOCTI IPYHTY Ha3UBAIOTHCS (PI3UKO-MEXaHIYHUMU?

5. MaiiTe KOpOTKe BU3HAUEHHS (P13MKO-MEXaHIYHUM BJIACTHBOCTSM T'PYHTY.

JlabopaTtopHna po6ora Ne 4
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Tema: XIMIYHI BJACTUBOCTIT'PYHTY

Yacmuna nepuia MeToau BU3HAYEHHSI TYMYC Y TPYHTI

['yMycoMm IpyHTY Ha3UBaIOTh CKJIAAHUN JUHAMIYHUN KOMIUIEKC OpraHiy-
HUX CIOJIYK, III0 YTBOPIOETHCS MIPH PO3KIaaaHH1 1 TyMmidikallii OpraHidyHux 3a-
JIUIIKIB y TPYHTI.

I'ymyc mictuth: 1) Benuky rpyry HerymugiKOBaHUX PEYOBUH, OpraHiy-
HUX 3QJIMIIKIB 1 MPOAYKTIB IXHBOI'O pO3Maay; 2) rpyny TYMyCOBUX PEUYOBHH,
110 CKJIaJal0Th FOJIOBHY 1 cieU(IYHY YaCTUHY TYMYCY.

[cHyrO4l METOAMKHU A03BOJISIIOTH BU3HAYATU SIK OKPEMI TPYIH 'yMYCOBHX
PEYOBHH, TaK 1 CyMapHUH iXHIH BMICT.

[Ipu BU3HAUEHHI CyMapHOTO BMICTY F'yMYCy BPaxoBYIOTb yci (hOpMH Op-
raHIYHOI peYOBUHU IPYHTY. TOMY MpHU MiATOTOBLI 1i 10 aHANI3y PETENIBHO Bij-
OMparoTh KOPIHIII 1 YC1 BUAUMI OpraHiyH1 3aJIMIIKH JJIs1 TOTO, 1100 M0 MOKJIH-
BOCT1 BUKJIFOUMTH OpPraHiuHI PEUOBUHU HETYMYCOBOI IPUPOJIH.

Knacuunuii MeTosn BHU3HAUEHHS T'yMYCY IPYHTY pO3pPOOHMB pPOCIHCHKHI
Buenuit . I'. I'ycraBcon. lleli meTon 3acHOBaHMIT HA CyXOMY CIaJIIOBaHHI I'y-
MyCy /10 BYTJIEKHCIIOIO Ta3y IpH IpOXKaproBaHHI I'PyHTY. 307y 30UparoTh,
3BAXYIOTh 1 110 ii KITBKOCTI OOYHCITIOIOTh BMICT TYMYCY.

B nanwuit yac y mpaxTuill 1a00opaTopHUX POOIT I BU3HAUCHHS TYMYCY
MIHEpaJIbHUX IPYHTIB 3aCTOCOBYIOTh MeTo Knona-Cabanina i meron TropiHa,
SK1 3aCHOBaHI Ha CIHAJIOBaHHI OPraHIYHOI PEYOBUHU MOKpPUM 3acoOom. Jliis
OOYHMCIEHHS KUIBKOCTI OpraHiyHOi PEYOBHHHM B TOP('IHMX I'PyHTaX BU3Hauda-
I0Th BTPATH MPH MPOKAPIOBAHHI.

Busznauennst rymycy merogom 1.B. Tropina

Merton 1. B. TiopiHa Bipi3HSAETHCS MPOCTOTOIO, TOYHICTIO 1 IIBUJKICTIO
BU3HAUYCHHS I'yMycy. Moro mmpoKko 3acTOCOBYIOTH IPU MACOBHX aHATi3axX IPY-
HTIB.

Merton 1. B. Tiopina 3acHoBaHuii Ha okuciaOBaHHI Tymycy 0,4 H, po3un-
HOM jaBoxpomoBokuciioro kamio (KyCr,C;), sikuii mpuroToBIeHUN Ha CipyaHii
KHCJIOTI, pO3Be/IeHI y BoAl B 00'eMHOMY BifHOMIEHH] 1:1. 3a KIIBbKICTIO XpoO-
MOBOT KHCJIOTH, SKa IIIIJa Ha OKUCJCHHS TYMYCY, CYIATh MPO HOTO Kijb-
KICTb.

[{uM MeTO0M HE MOKHA BU3HAYATU F'YMYC Y IPYHTaxX, CUIHHO 3aCOJIEHUX
XJIOPUJIAMH, a TAKOXK 3 BOUPHUM 3aKMCHHUM 3aJ1130M 1 BEJIUKOIO KUJIBKICTIO Ma-
prasio (BUXOAATh 3aBUINEHI pe3yabTat). KapOoHaTH B IPYHTI HE 3aBaXKArOTh
BU3HAYCHHIO TYMYCY.
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Xin anadgizy. 1. 3 miArOTOBICHOTO /Il BU3HAYCHHS TYMYCY W a30Ty IpyH-
Ty OepyTh HaBa)XKy Ha aHAJITHUYHUX M TeP31MHUX Tepe3ax. Benuunna ii 3ame-
KUTh Bl BMICTY TYMYyCY B aHaJlI30BaHOMY IPYHTI: YuM Oisbliie B Hii TymMycCy,
TUM MEHIIIA HaBaXKKa.

3mict rymycy ( %) HaBaxka ( T)
>10 0.1
10—5 0.2
5-1 0.3
105 0.4
<0,5 0.5

[Ipu 3BakyBaHHI Ha aHATITUYHHUX TE€PE3aX HABAXKKY IPYHTY BapTO OpaTu B
3BaXKEHY CyXy MpOOIpKy.

2. HaBaxky IpyHTY BUCUIAIOTh OOEPEKHO, HE PO3MOPOLIYIOUH, Ha THO
KOH1YHOT K0JI0M 00csrom 100 mur.

3. JonuBaroTh y KoJ0y 3 rpyHTOM 3 Oropetku TouHo 10 mur* (* [Ipu BMmicTi
rymycy >10% Bapto gonmuatu 15 min K,Cr ,07 ) 0,4 H po3unHy 1BOXPOMOBO-
KHUCJIOTO Kajlito, PO3YMHEHOT0 B CipyaHii KUCIIOTI, 1 BMICT 00€pPEXHO MepeMi-
IIYIOTh KPYTOBUM PYXOM KOJIOH.

4. Y ropao KojaOHW BCTaBJISAIOTh MAJIEHbKY JIHKY, 10 CIYXUTh XOJOINIb-
HUKOM, CTaBJISITh KOJIOY Ha a30€CTOBY CITKY 1 HAarpiBalOTh PIAUHY Ha CIa0KOMY
MoJIyM'i ra30BOro NaJibHUKA (YU HA €JIEKTPUYHIN TIKTLi). B Mipy HarpiBaHHS 3
piauHu BUAUIAIOTECA ApiOHI myxupii CO,, 1m0 OpH 3aKUIaHHI piAuHHA (1110
CIOCTEPITra€eThCcsl yepe3 3—35 XBUIIMH) OyayTh OUThbII BETUKUMH. Big3HauaroTh
Yyac MOYaTKy 3aKUIIaHHS 1 MOMIpHE KUM'STIHHA MPOAOBXKYIOTh 5 XBWIHMH. CTe-
KaTh 3a KOJIOOIO 1 HE IOMYCKAIOTh OYPXJIUBOTO KUIIHHS, IO CYITPOBOIKYETHCS
BUJIIJICHHSIM TIapy 4depe3 Jiiky. [lpu cunpHOMY 1 TpUBAJIOMY KHUIT'STIHHI 3011h-
IIYEThCSI KOHLIEHTPALlIsSl CIpUYaHOi KMCIOTH, 1110 MOXE MPUBECTH 0 PO3KIaIaH-
HSI XpPOMOBOT KHUCJIOTH, a 3BIJICH 1 10 HEBIPHUX PE3YJIbTATIB aHATI3Y.

5. Iicns kum'aTiHHA KOJIO1 AaI0Th OXOJIOHYTH, 1 1i BMICT E€PEHOCSTh y KO-
10y emuicTio 500 M. CioyaTKy OOMUBAIOTh 1 BUIIMAIOTh JiiKY, a MOTIM HalH-
BalOTh y KoJIOy Ha 100 MJI TUCTUIILOBAHOT BOAM 1 BMICT MEPEIUBAIOTH Y BEIIUKY
kos0y Ha 500 M1, Kyau TonepeHb0 HAIUBaOTh 0113bK0 100 M1 TUCTUIIbOBA-
HO1 Bojau. Ilicis 1boro MajieHbKy KOJIOY KiJIbKa pa3iB OOMOJIICKYIOTh BOJIOO,
BUJIMBAIOYH 1i 1I0pa3y y BEJIUKY K0JIOy, IOKM B Hiil He 30epeTbes 6im3bko 300
MJT PO3YHHY.

6. o oTpuMaHoro y BeJMKii KoJiO1 po3uuHy nojarTh 10 kpanenb 85%-
HUM (ochOpHOI KUCTOTH 1 8 Kpamenb AuQEeHIIaMiHy, yce peTelabHO MepeMi-
HIYIOTH 1 BIATUTPOBYIOTH 3QJIMIIOK XPOMOBOKHUCIIOTO Kalio (XpOMOBOi KHCIIO-
1), 0,2 H po34rHOM coJii Mopy — 0 mepexoay KoJbopy po3uuHy 3 Oyporo B
3€JICHUM.

Ha mouatky TuTpyBaHHS pifvHa 3100yBa€ TEMHO-Y€PBOHO-(10JICTOBUN
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(Oypuit) xomip, 1m0 mepes KIHIEM THUTPYBaHHS MEPEXOAUTh B 1IHTEHCHUBHO-
CHHIH, a HAPUKIHLI TUTPYBAaHHA — CipyBaTo-3eieHyBaTuil. [Ipu HeBenukomy
HaNMIIKY coii Mopy piauHa 3100yBae sickpaBo-3eneHuil komip. Jlo mepexo-
a1y Oyporo Koianopy B CHHIN ciib Mopa Tpeba JoIuBaTH HEBEIMKUMH TIOPITi-
SIMH, @ TICJIS TIOSIBM CUHBOTO KOJIOPY 1 A0 HOTO Mepexoay B 3e€JIEeHUN — TI0
KpaIuisiX, peTeIbHO MEPEMIITYIOUH PO3YUH Y TOMY Ta IHIIOMY BUMAJKY.

7. dudeniiamin 101ar0Th K 1HIUKATOp, a hocdopHa KKHCIOTa yCyBaro-
Yy BIUIMB 10HIB OKHCHOTO 3aii3a, 0OYMOBIIIOE PI3KUN Mepexid CUHBOTO KO-
JIbOPY B 3€JICHUM.

[To 3aKiHYEHHIO TUTPYBAaHHS BU3HAYAIOTH 1 3aMHUCYIOTh KUIBKICTh MUTLTIT-
piB comi Mopa, sKka minuia Ha TATPYBAHHS 3aIUIIKY XPOMOBOKHCIIOTO KaJiio.

[Ipu HarpiBaHHI XpOMOBOKHCJIOTO Kajil0 B CIpYaHii KUCIOTI B IPUCYT-
HOCTI TYMYCY I'PYHTY B1OYBA€ThCSI OKUCITIOBaHHS OCTaHHBOTO 10 COy:

2K,Cr,07 + 8H,SO,4 + 3C (rymycn) = 7Cr;, (SOy)3 +
+ 2K,S0, + 8H,0 + 3CO,

[Ipu TuTpyBaHH!1 cuu0 Mopa HaaAIUIIKy XpOMOBOKHCIIOTO Kanlito (He
BUTPAUYCHOT'O HA OKUCITIOBAHHS T'YMYCY) BiJIOYBa€ThCS PEaKIIis:

6F€SO4(N H4)ZSO4 + K>Cr,0; + 7TH,SO,4 = Cry (804)3 +
+ 3F€2(SO4)3 + 6(N H4)2804 + K,SO, + 7H,0

8. BcTraHOBIIOIOTH, CKITBKK coili Mopa ine Ha tutpyBanas 10 mu po3-
YUHY XPOMOBOKHCJIOTO Kajito B cipuaHiii kucioTi ) * (* 10 M po3uuny xpo-
MOBOKHUCIIOTO KaJIii0 BIJIMBAIOTH Y MIBIITPOBY KoJOy. Jlomators 300 mi nuc-
TUJILOBAHOI BOAM, pocopHOi KucmoTH 1 nudeHiIamMiny B TaKUX, ke KUTbKOC-
TSX, K 1 IPU BU3HAYEHHI TYMYCY, 1 TUTPYIOTh cUuIr0 Mopa 10 npunbaHHs
PO3UHMHOM TPSI3HO-3EJIEHOTO KOJIBOPY).

Tomy o cinb Mopa rotyrots yasidi cinadkimy (0,2 H), To Ha 10 M 0,4 H
XPOMOBOKHUCIIOTO KaJito ii e 3Bu4aiftHo 0J113bK0 20 M.

Bwmict rymycy o04UCTIOIOTE 32 POPMYJIOHO:

(a-b)-K,, -100-0.0010362- K, ,
C

A=

: (4.1)

e A — BwicT rymycy ( % macu cyXoro IpyHTy);

a — BMICT coJii Mopa, sika minuia Ha TUTpyBaHHs 10 MJI XpOMOBOKHC-
JOoTO Kauio (IMyHKT 8);

b — kinpkicTh coi Mopa, sika miluia Ha TATPYBAHHS 3aJIUIIKY XPOMO-
BOKHCJIOTO KaJlito (IYHKT 7);

Kwm ,— mormpaBka j10 TUTpy cosi Mopa;
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0,0010362 — xoedirieHT TepepaxyBaHHS HAa TyMyC, TOMYy mo 1 mi
0,21 comi Mopa BianoBiae 3a3HaueHid KIJIbKOCTI TYMYCY;
Kyi,o — KOCQILIEHT rirpOCKOMIYHOCTI I IEpepaxyBaHHs Ha CyXUH IPYHT;

C-HaBaxkKa MOBITPSHO-CYXOTO IPYHTY ( T),

PeaktuBu. 1.0,4 H po3ynH ABOXPOMOBOKHCIIOTO KaJlif0 B PO3BEACHIM Cip-
gaHii kucnoTi (1:1). 2.0,2 v po3uun coxi Mopa. 3.85 %-uuit po3unn optodoc-
dopuoi (H3PO,) xucnotu. 4. Pozunn nudeninmaminy (Ci,Hy1N) y cipuaniii kuc-
JIOTI.

Buznauennst rymycy 3a 1. B. Tropinum B mo-
aupikanii B. H. Cimakosa

VYV Momudikamii B. H. CiMmakoBa BU3HAYEHHS TYMYCY 3 TIOYaTKy 1 0 MO-
MEHTY 3aKiHYCHHS I'STUXBUJIMHHOTO KUI'STIHHS BEIyTh Tak camo, sK i 3a Tro-
pinuM (ysktu 1, 2, 3, 4 crop. 118). Ilicnsg kum'aTiHHS K001 1at0Th OXOJIOHY-
TU. 3 MPOMUBAJIKK OOMHBAIOTh JUCTHIILOBAHOIO BOJOIO JIHKY 1 CTIHKH KOJIOH,
JoBIBIIM B Hiit 06’em 10 30 — 40 mu. Jomaroth y kondy 4 — 5 kpamneins 0,2%-
HOTO PO34YUHY (PEHUTAHTPAHIJIOBOI KUCIOTH 1 TUTPYIOTH 0,2 H. pO3UMHOM COJIi
Mopa. Kinenp TUTpyBaHHS BU3HAYAIOTh MEPEXOJOM BHIIHEBO-(]i0JIETOBOTO
KOJIbOPY B 3€JICHUM.

OOUHCITIOITh pe3ybTaTH aHali3y 1 TUTPYBAaHHA Tak camo, sk 1 3a Tropi-
HUM.

Yacmuna dpyza Po3paxyHOK 0aJjiaHCy rymMycy B CiBO3MiHI

['ymyc € CKJIaJIoBOIO YaCTHUHOIO TBEPJ01 a3y TPYHTY OPraHIvYHOTO IO-
X0/pkeHHs. He3Baxkarouun Ha Te, 1110 MacoBa J0Jsl TyMYyCy CTAHOBUTbH BChOT'O BiJl
1 mo 10% TBepnoi (a3u, MpoTe eKOJOTiYHa POJIb HOr0 HAJA3BHYANHO BEIUKA.
Bin € akymynsTopoM OpraHiyHUX PEYOBHMH Ta TMOB’S3aHOI0 3 HUM EHEPTi€lo,
sKa crupuse cTablibHOCTI Oiocdepu. Enepris pe4oBUH OpraHiuyHUX 3aJIUIIKIB B
TPYHTI BHKOPUCTOBYETHCS MIKpPOOpPraHi3MaMu Ta 0€3XpeOCTHUMM TBapUHAMH
JUTSL CBOET KUTTEMISUTBHOCTI, TS (pikcallii a30Ty, a TaKoX i 6araTh0X mpoIie-
CiB, IO MPOTIKAIOTh B TPYHTI.

3 3amacaMu r'yMycy TiCHO OB’ s13aH]1 IIUIbHICTb, IOPUCTICTh, CTPYKTYPA,
BOJIH1, IOBITPSIHI Ta TEIJIOBI BIACTUBOCTI IPYHTY. B TicHOMY 3B’43KY 3 HasiBHI-
CTIO OPTaHIYHUX PEUYOBHMH B IPYHTI 3HAXOAATHCA U (P13MKO-XIMIUHI BJACTUBOCTI
Taki, SIK EMHICTh BOUpaHHs, Oy(EepHICTb.

OpraHiuHi peUOBUHU TPYHTY € JIPKEPEIOM 0aratbox MOXUBHUX KOMIIO-
HEHTIB, 1 IepI 3a Bce, a30Ty: 50 % 1poro exeMeHTy pocuHU OepyTh 13 3amaciB
TPYHTY.

['ymycoBuii CTaH TPYHTY € BaXJIMBUM MOKa3HUKOM MOTO POAIOYOCTI Ta
CTIHKOCTI sIK KOMMOHEHTa Oiocepu. Oxpemi HOTro mapaMeTpu CIyKaTb
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00’€KTOM MOHITOPUHTY HAaBKOJIMIIHBOTO cepefoBuia. OTXe poib Tymycy,
KU BXOJAUTD JI0 CKIIAAy TPYHTY, HaJJ3BHUAHO BEJIMKA Ta P13HOMaHITHA.

BcranoBieHo, 1o mpu CydacHOMY CTaH1 3eMJIepOOCTBa, KOJIU PO30pIO-
IOTBCS CXUJIOBI 3€MJIi, PO3IMIMPIOIOTHCS IUIOINII 3POIIYBAaHUX 3€MeENb, 3MEHITY-
€THCS TPABOCISIHHS Ta 301IBIIYETHCS JIOJS MPOCAIMHUX KYJIBTYP B CiBO3MiHAaX,
CIIOCTEPITa€eThCSl 3HAUHE 3HIKEHHS rymycy B TpyHTI. B paiionax Ilomiccs ce-
PeIHBOPIYHI BTpATH TYMYCY TUIBKH 3a paXyHOK MiHepaizallii ckiaanaTs 0,7-
0,8 1/ra; B paitonax Jlicocteny — 0,6-0,7 1/ra, a B Creny — 0,5-0,6 1/ra. Tiabku
3 MOYATKY JBAJISATOTO CTOJITTS CEpeHIA BMICT TYMYyCYy B TPYHTI 3HU3HUBCS Ha
30%.

Btpata rymycy mpu3BOIUTH 1O 3HMKEHHS POJIOYOCTI TPYHT, YCKIaA-
HEHHS €KOJIOT14YHOI CUTYallli HAaBKOJIUIIIHBOTO CEPEIOBUIIIA.

Jnst Toro, mo0 3ano0IrTv 3HUKEHHIO TYMYCY B TPYHTI, HEOOX1JTHO J10-
TPUMYBATHUCS OJTHOTO 3 OCHOBHUX 3aKOHIB 3eMJIEpOOCTBA — 3aKOHY TTOBEpHEHHS
PEYOBHH B TPYHT.

OCKUIBKM OCHOBHHUM MaTepiajioM JJisi YTBOPEHHSI TyMYCY € OpraHiyHi
PEIITKH PI3HOTO MOXOKEHHS, 110 B HHOTO MOTPAIUIAIOTh, TO TEPIIOYEPTOBUM
3aBAaHHSAM IO 30arau€HHIO0 TYMYCOM TPYHTY BBa)KA€ThCSl HAIXOJKEHHS Opra-
HIYHUX PEUYOBHMH Y BUTJISA/I MICISHKHUBHUX Ta MICIASYKICHUX PEIITOK, BUPOIILY-
BaHHS 0araTOpiYHUX TPaB, BHECEHHS THOIO Ta 1HIIMX OPTraHIuYHUX JI0OpPUB.

BBaxkaetbcs, mo st 6e3aeiuTHOro 6aiancy ryMmycy B TPYHTI, TOT-
pIOHO BHOCHTH IIOPIYHO HA OJWH TeKTap ciBo3MiHM B ymoBax [lomiccs 13-15
TOH THOIO, B JTICOCTETIOBHX Ta CTEMOBHUX paiioHax — BiANmoBiaHO 9-11 Ta 7-9 TOH.
Lle B cepenHbOMy, ajie B 3aJIEXKHOCTI BiJl TUIly Ta BHIY CIBO3MIHH, L[l HOPMH,
0e3MepevyHo, MOKYTh MIHSTHCS.

[Ipn Hacu4eHHi CiBO3MIHM MPOCATHUMHU KYJbTypaMH — BOHHU 301JIbIIY-
BaTUMYThCS, a MPU BBEJICHI B CIBO3MIHY 0araTOpiyHUX TpaB — HaBIIaKH, 3MEH-
IITyBaTUMYThCS.

[Ipu BUKOHAHHI IPAKTUYHOI POOOTH MO PO3PaXyHKY OanaHCy r'ymMycCy B
TPYHTI CTYJIGHT TMTOBMHEH 3HATH NUISXH, [0 MPU3BOJATH O MOTO BTPAT Ta OC-
HOBHI 3aX0JIM, 33 JIOTIOMOTOI0 SKHUX MOXJIUBO 3MIHNCHUTH Oe3nedinmuTHuil Oa-
JIaHC.

BMmiTu Ha OCHOBI pi3HUX TAOJUIB /MIHEpaTi3allis TYMYyCy Mij] CIITbChKO-
rOCTIOAPCHhKUMU KYJIbTYpaMH, €pO3iiHI Mporecy/ BU3HAYUTH BTPATH TYMYCY
TPYHTOM, Ta 3HAWTH NIISAXU HOTO HAJXOJKEHHSI B TPYHT 3a PaxyHOK POC-
JUHHUX PEIITOK Ta BHECEHHS OPTaHIYHHUX JOOPHB, TOOTO po3paxyBaT OajaHC
ryMycCy, 3p00uTH floro 06e31ePiuTHUM.

Sk BIIOMO, KOKHUM OallaHC CKIAA€ThCs 3 BUTPATHUX Ta MPUOYTKOBUX
crateid. Jlo BUTpaTHUX CTAaTeW BITHOCSATHCS: MIHEpasi3allis TyMycCy, epo3iiHi
IpoIiecH; 0 MPUOYTKOBUX — POCIMHHI PEIITKH Ta OpPTraHivHi 100puBa.
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[Topsimok po3paxyHKy OanaHcy rymMycy B TPyHTI

1.Coyatky BIHCYyeEMO B TepIIly Ta JAPYry KOJOHKH HOMEpa MOJIiB Ta
yepryBaHHS KyJbTyp B CiBO3MiHI. J[7s mpukiazy Bi3bMEMO B’ SITUIIILHY
[OJIOBY MAPO3EPHONPOCANIHY CIBO3MIHY 3 TaKMM YEpryBaHHSM KYJbTYyp: IMap
YOPHUI — 03UMa MIIEHULS — I[yKPOBUH OYpsIK — FOPOX — O3MMa MIIEHULS — KY-
Kypy/A3a Ha 36pHO — KyKypy/13a Ha CUJIOC — 03MMa MIIEHULS — COHSIIHUK.

Jlami Bcl po3paxyHKH BIIHOCHO JIO0 JWHaMIKU TYMYCY B T'PYHTI BHKO-
HYIOTBCSI 110 KOXHIM KyJbTypl Ta YOPHOMY Mapy OKPEMO, MOCTYIIOBO MEPEXo-
JSTYM B1JT OJTHOTO J10 HACTYITHOTO.

OTxe nepmuM nojieM y Hac Oyzae 4opHuil nap. B xononky “3” Boucye-
MO IUIONLY, SIKY BIH 3aiimae. {51 3py4HOCTI po3paxyHKiB BCl MOJsSI B CIBO3MIHI
Bi3bMeMO 3a 1 rekTap.

Tak £k, YOpHUI Map HE Ja€ HISIKOI MPOAYKIIii, TO y KOJIOHII “4” cra-
BHMO PHCKY.

BwMmicT rymycy B OpHOMY LIapi TPyHTY B I0JIl YOPHOTO Mapy po3paxo-
BYEMO, BUXOJISTYM 3 TPYHTOBOT'O Ta arpOXiMIYHOTO OOCTEXEHHS, KOPUCTYIOUHCH
dbopmyIoro:

I = I'dv H, (42)

ne I' — BMiCT ryMycy, T/ra
' — BIZCOTOK TYMYCY B IPYHTI (3a MaTepiajiaMy TpPyHTOBOTO OOCTEXEH-
HS1);
dy — minbHicT rpyHTY (06’€MHa Maca), T/cM®,;
H — rimubuna opHoro miapy, cm.

[Tpukiaa: B 4OpHO3EMi 3BHYAHOMY, BAKKOCYTIUHUCTOMY Y BEPXHBO-
My mapi mictutbest 3,8% rymycy ( r), mpu uiinsHocTi rpyHTy (dy )— 1,2 r/em®
Ta TmbuH1 opHoro mapy (H) — 30 cm.

'=3,8-1,2-30=136,8 T/ra

Takum 9MHOM B KOJIOHKY «5» 3aHocuMO 1udpy 3,8, a B KOJIOHKY 2:2 —
136,8. Taka KUIbKICTh TYMycCy OyJia B OpHOMY ILIapi MiJ YOPHUM MapoM crioda-
TKY.

[Tig BruIMBOM 1HTEHCHBHOT'O OOPOOITKY IPyHTY Ta akTHBi3auii 610J0Ti-
YHOT AISILHOCTI MIKpOQJIOpU TEeBHA YacTHHA TyMycy MiHepami3yeThes. Lle 3a-
JISKUTD BiJl KyJIbTYpU Ta MEXaHIYHOTO CKIIaay TPYHTY.

B namomy npukiaal Ha BaKKOCYTJIMHHCTOMY TPYHTI MiHepamizaiis
CTaHOBHUTH 1,2 T/Ta.
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Tabmuis 4.1 — Minepanizaiiisi TyMycy Mij ClIbChKOTOCHIOAPCHKUMHU KYJIbTY-
pamu Ha TPyHTax pi3HOTO0 MEXaHIYHOTO CKJIaNy, T /Ta

I'pyHTH 32 MEXaHIYHUM CKJIAJIOM
Kynberypa Cymni- |Jlerkocy-|Cpennbocy-Baxko-
[limani | 1maHi |TJIMHKOBI| TJIWHKOBI (CYTJIMH-
KOB1
[Tap yopHwuit 2,7 2,1 1,8 1,5 1,2
O3umi 3epHOBI 1,3 1,0 0,8 0,7 0,6
Spi 3epHOBI 1,1 0,8 0,7 0,6 0,5
I'opox 1,8 1,4 1,2 1,0 0,8
Kykypynza 1,8 1,4 1,2 1,0 0,8
IykpoBi Oypsiku 2,7 2,1 1,8 15 1,2
COHSIIHUK 1,8 1,4 1,2 1,0 0,8
Kapromus 2,2 1,7 1,8 1,2 1,0
OnHopivHi TpaBU 1.4 1,0 1,0 0,8 0,6
bararopiuni TpaBu 0,5 0,6 0,4 0,3 0,2

Kpim miHepanizaiii ryMmycy 3Ha4HE MICIIE€ B MOro 3MEHIIEHH] BIIIrPaloTh
€po3iiiHl MPOoLIeCH, IHTEHCUBHICTh SIKUX 3aJ€XKHUTh BiJl OaraThox (pakTopis, ce-
pea SIKUX HE OCTAHHE MICIE HAJEKUTh POCIMHHOCTI. YUM JTOBIIE TPYHT 3HA-
XOJIUThCA MiA 1i 3aXMCTOM, TUM MEHIIE BIH MOLIKOKYEThCA eposiero. Haii-
MEHII 3aXUIIEHUMHU OYyAyTh MOJS MiJ YACTUMHU MapaMu, IPOCATHUMHU KYJIbTY-
pamu, sIKl T3HO 3MUKAIOTh PSIAKU. SKIO BUPAa3UTH KOEPIIIEHT epo31iHOI 6€3-
neKu 4opHoro napy depes 1,0, To y mpocamHux BiH 3HAXOIUThCA B Mexax 0,7-
0,9; sipux 3epuoBux 0,4-0,5; ozumux xynbtyp 0,2-0,3 Ta GaraTopiyHUX TpaB —
0,01-0,05.

[TpuitmeMo cepenHBOPIUYHUI 3MHUB TPYHTY 3 TOJISI YOPHOTO Tapy 8 T/ra,

8-38
1o ctanoButh 0,30 T/ra rymycy (—j :
100

3aranpHi1 BTpaTH Tymycy (MiHepaizailis + 3MUB) CKJIanaroTh 1,5 T/ra.

Tax sik B Moy YOpHOTO Mapy B IPYHT HE MOCTYMA€ HIIKUX PEIITOK, TO B
KoJioHKax “117’; “12” ta “13” cTaBUMO pUCKHU.

Takum ypHOM OanmaHC TyMycy B IOJII YOPHOTO mapy OyAe CKIaaaTucs
TIJTBKMA 3 BUJIATKOBHX CTaTTed (MiHepamizailis ta 3mMuB) — 1,5 1/ra. Tenep B
OpHOMY IlIapil TPYHTY 3anummiocs rymycy 136,8 1/ra — 1,5 1/ra = 135,3 1/ra,
10 3aHOCUMO B KOJIOHKY “14”.

Hactynnum nosem y Hac Oyzae o3uMa MIIEHUIS, CEPEHIO BPOXKANHICTh
SIKO1 TIICIIS YOPHOTO Tapy npuitMemMo 3a 5 1/ra.

SIK110 MU HE BHOCHUJIM B T10JI€ OPTaHIYHUX JOOPUB, 32 PAXYHOK SKHUX MOX-
Ha MIJBULIUTH BMICT TYMYCY B TPYHT, TO HOr0 KUJIBKICTh 3aJUIIUTHCS TaKOIO,
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Ky MU OJIep>Kalid B pe3yibTaTi mapyBanss nois (135,3 1/ra). Lo uudpy 3ano-
CHUMO y KOJIOHKY “6”.

Minepanizanis ryMmycy Imig o3uMor0 mmieHunero ckinaae 0,6 T/ra
(Ta6m.2). 3muB — 2 1/ra ( 8:0,25 ) rpyHTy, a60 0,08 T/Ta TYMYCY (220§8J :

Btpatu rymycy B pe3ynbTaTi MiHepamizallii Ta 3MUBY ckianyTh 0,68 1/ra.

Ane B o, 1m0 OyJi0 3aiHATO 03WMOIO TIIICHMIICTO, TICTs 11 30upaHHs 3a-
JUIIAIUCS PEIITKH POCIUH (CTEpHSI Ta KOPEHEBAa CUCTEMA), SIK1 MMOTIOBHIOIOTh
TPYHT OPraHiYHOIO0 PEYOBHHOIO, TIEBHA YAaCTHHA SKO1 B pe3ysbTaTi TyMigikarii
MEPETBOPIOETHCS HA TYMYC.

KinbkicTh opraHigYHUX PEIITOK, IO MOTPAILIsi€ B TPYHT 3aJICKUTH BiJl BU-
poIlyBaHoOi KylbTypH (Tabn.4.2.).

Tabmui 4.2 — Buxia mcsDKHUBHUX Ta KOPEHEBUX 3aJIMIIKIB BT ypo-
’KaHOCT1 OCHOBHOI MPOYKITii

Kyinberypa Koeditient Buxoay

O3umi 3epHOBI1 1,1
Sluminb 0,9
Osec 1,1
ITpoco 1,0
Kykypyna3a Ha 3epHO 0,8
I"'opox 0,8
CoHsmIHuK 1,0
[{ykpoBi Oypsiku 0,04
Kaprons 0,06
Kykypynaza Ha cunoc 0,16
OnmHOpiuHI TPaBH Ha CiHO 0,8
baraTopiuHi TpaBu Ha CHIIOC 1,5
OpHopiyHl Ta OaratopiuHi TpaBH 0.2
Ha 3€JICHUN KOpM

S0 BpOXKaMHICT OCHOBHOI MPOAYKIII 03UMOI MIIEHMIIl y Hac Oyna 5
T/ra, TO OPraHIYHUX PEIITOK Hajiife B TPYHT 5,5 T/ra, Tak K Koe)iIieHT
ckiamae 1,1.

B pesynbrari rymidikariii nmux pemTok B rpyHT Hamaiiae 1,37 T/ra rymycy
(5,5 - 0,25 ) — nuBuCH TabI. 4.3.

Bceroro rymycy 3 ypaxyBaHHSM TPHOYTKOBHX Ta BHJIATKOBHX CTaTTEN
Haxiiae B rpysr 0,69 1/ra (1,37 — 0,68 ).

3a Takor METOJI0K0 BEACThCS PO3pPaxXyHOK OamaHCy TyMyCy IO BCiX KyJb-
Typax CIBO3MiHH.
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Tabmuns 4.3 — KoedimienT rymidikariii pOCIMHHUX PELITKIB Ta OpraHi-
YHHUX 100pUB

Kynerypa KoedimienT rymidi-
Kari
3epHOBI, 3epHOO000BI, OaraTopiuHi TpaBu 0,25
Kykypynza ta iHII11 CUIOCHI KYyJIBTYpHU 0,15
Kaptoms ta oBoui 0,08
Conoma Ha 1006pHBO 0,25
Opraniuni no6pusa: [lomices 0,065 - 0,070
Jlicocten, Cren 0,075 - 0,080

[Ticnst Toro sik Oyje migpaxoBaHO 3arajbHUM OaJlaHC TYMYCY B CIBO3MIHI, a
BiH O€3yMOBHO BiJl’€MHUM, MPUCTYMAIOTh 10 PO3paXyHKIB MOTpeOU B OpraHi-
YHUX J0OpHUBaXx, 1100 CTBOpUTH Oe3Ae(IIUTHUM BMICT T'YMYCY B TPYHTI.

[Ipunyctumo, 110 3a poTaIil0 CiBO3MIHU BMICT TYMyCy B OpHOMY IIapi
IPYHTY 3MEHIIUBCS Ha 4 T/ra. J{s Toro, 106 NOMOBHUTH TPYHT TaKOK KIJIbKI-
CTIO TYMYCY HEOOXIiJJHO B HHOI'O BHECTH MEBHY YACTHHY OPraHIYHHUX JTI0OpPUB.
Buxonsuu 3 Toro, mo 1 tonna raoro gae 0,080 1. rymycy Toro, mo0 ojepKatu
4 1. TyMyCy HEOOX1HO PO3paxyBaTH MPOIOPIIIIO:

1 - 0,080
x =291 _g5or
0,08

x —40

Ta Ha OCHOBI ITUX pO3paxyHKiB BHeCTH 50 T THOO Ha | rekTap 3a poTarito CiBo-
3MIHH.

Taxk sk THIi € HE TUIBKU JHKEPEIOM T'yMYCY, ajie i MOXUBHUX PEUOBUH IS
POCIIMH, K1 HAKOMMYYIOThCS B TPYHTI MiJ 4ac MOro MiHepani3ailii Ta BUKOpHUC-
TOBYIOTHCSI Ha MPOTs31 2-3 POKiB, TO BHOCUTH THIM HEOOXIHO HE LIOPIYHO, a
yepe3 3-4 poku mij HaWBUOATIMBIII JO MIHEPAJIBHOIO KUBJICHHS KyJlbTYpu. B
HalI# CiBO3MiHI 1€ OyayTh IIYKPOB1 OYpSIKH, KYKYpyA3a Ha 3€pHO 1 COHAIIHUK.

[ToTpiOHO 1I€ ¥ BUXOIWUTHU 13 OpraHi3aliiHO-rOCHOIAPCHKUX MOKIIMBOC-
tei. [lonepenHnkaMu LHUX KyJIbTyp € O3UMa MIIEHUUA. 30UpaHHs ii MpoOBO-
JUTHCS B CEPEJIMHI JIiTa 1 B TOCMOAAPCTBA € JIOCTANIh Yacy, mo0 A0 OCTaHHBOI
OpPaHKH CIPAaBUTHUCh 3 LIUM 3aBJIAHHSIM.

50 ToH THO¥O, IO HEOOX1THO BHECTH Ha KOXKEH TeKTap CIBO3MIHM 3a pOTa-
1110, TOIJIBHO PO3MOAUINTH Tak: Mia IykpoBi Oypsiku 20 T/ra, KyKypya3y Ha
3€pHO Ta COHAIIHUK — 110 15 T/Ta.
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Ta6muis 4.4 - Po3paxyHok OanaHCy TYMyCy B IPYHTI CIBO3MIHHU
BwmicT rymycy | Mine 3ara- | Koe-
B OPHOMY He- | 3MmuB, T/ra | Ta- | ¢imi- | Buxia| Buxin
Ne [Tno| Bpo- mapi pani- JpHI | €HT | poci. rymycy| Beworgbamanc
1o ma, pkaii., % | t/ra 3auis | I'py |['y- | BTpa BUXOAY| pellT. TYMYCY TYyMYyCy
st Kynberypa ra | , ryMy | HTy |My- | TH | poci.| T/ra | T/ra T/ra | = T/ra
T/ra My- Cy | TyMy |pewr.
cy, My-
T/ra cy,
T/Ta

1 |2 3 |4 5 6 7 8 9 10 11 12 13 14 15
1 | [Tap wopHMit 1/ - 138 1368 | 120 | 8 |0,30| 1,50 — — — 135,3 | -1,50
2 | O3uMa mIeHuns 1150 135,3 | 0,60 2 1008|068 | 1,1 55 | 1,37 |135,99 | +0,69
3 | Hykposwii Oypsik
4 | 'opox
5 | O3uma nOireHuns
6 | Kykypyn3a Ha 3epHO
7 | Kykypyna3a Ha cuioc
8 | O3uMa HIeHuIrst
9 | ConsitrHuk




KoHTpoJIbHI NUTAHHS

1. IIlo take rymyc (miepertii )?

2. 3a paxyHOK SIKHX JPKEepes OPraHiuHUX PEUOBUH YTBOPIOETHCS TYMYC B

TPYyHTi?

3 AKX KOMIIOHEHTIB CKJIAJal0ThCS TYMYCOBI KUCIIOTH?

OxapakTepusyiite TyMiHOBY Ta ()yJIbBOKHCIIOTH.

SIKi COSTYKH YTBOPIOIOTHCS B PE3Y/IbTaTi B3aEMO/IT NEPETHIMHUX KUCIOT

3 MiHEpaJIbHOIO YACTUHOIO IPYHTY ?

6. BmiuB pi3HUX CIOIYK TYMYCOBUX KHCJIOT 3 MiHEPAJIbHOIO YACTHHOIO IPY-

HTY Ha IPYHTOYTBOPEHHS 1 BIIaCTUBOCTI IPYHTY.

Ska KUTbKICTbh TYyMYCY MICTUTBCSI B OCHOBHUX TUIIaX IPYHTIB?

8. UuMm pi3HUTHCA SAKICHUHN CKIIAJ] TYMYCY MII30JUCTUX IPYHTIB BiJ YOPHO-
3eMiB?

9. EkonoriuHa pojb rymycy.

B W

o

~

JlaGoparopHna podora Ne S

Tema @IBUKO-XIMIYHI BIACTUBOCTITPYHTY

Yacmuna nepuia BusHauyeHHs CyMHM 0OMiHHMX OCHOB METOI0M
Kannena — I'iiibkoBina

B xucnux (6e3xapOoHATHUX) IPYHTaX (IEPHOBO-III30JIUCTUX, CIPUX JIICO-
BUX 1 1H.) CyMy OOMIHHMX OCHOB BM3HA4arOTh 3a MeToioM Kanmnena-I inbkoBina.
IpyHT 06p00IsAIOTEH Bimomoro KinbkicTio 0,1 1 posunny HC1. V pesynbrarti B3a-
€MOJIT TPYHTY 13 COJISIHOIO KHCJIOTOIO ii BOJIEHb BUTICHSIE 3 BOUPHOTO KOMILIEK-
cy oominH1 ocHoBH (Ca, Mg 1 iH.)*(* ComnsiHa KMCJIOTa MOE YaCTKOBO PO3YH-
HSTU B KUCIIMX TPYHTaX MOJYTOPHI OKUCIH, IO BHOCUTD JESIKY MTOMHJIKY Y BHU-
3HAYEHHA CyMH BOMPHOi OCHOB). 3HAIOUM KUIBKICTh KHCJIOTH JI0 pearyBaHHS 1
MICTsl pearyBaHHs 3 IPYHTOM, IO PI3HULl BU3HAYAIOTh CyMY OOMIHHUX OCHOB,

Kpami pesynbratu meton Kanmena—I ibKoBila Jae Ha rpyHTax, O1THUX
BOMPHUMHU OCHOBaMH, HAPUKJIA Ha JEPHOBO-TTiJ30JIUCTHUX.

Xix anauaizy. [. 3BaxyloTh Ha TeXHOXIMIUYHUX Tepe3ax 20 T MOBITPSHO-
CyXOTO IPYHTY, IPOCISTHOTO KPi3h CUTO B 1 MM.

2. Bucumnaroth HaBaXKy IpyHTY B K010y Ha 350—500 mu1.

3. HJonuBatoth 110 1pyHTY 3 610petku 100 mu 0,1 u pozunny HC1 i 360BTYy-
I0Th BMICT | TOIMHY HA POTATOP1 UM PYKOIO.

4. [Ticns 300BTYBaHHS KOJIOY 3aUIIAIOTh Ha 00y .



5. Tlotim BMICT K0OJIOU TIPOGUIILTPOBYIOTh Yepe3 CyXHil 0€330JIbHUI (DUIBT.
Sxmo nepmri mopitii GUTETpaTy BUSBIATHCS MYTHUMH, TO iX 3HOBY BHIJIMBAIOTh
Ha TOH ke QUIBTP.

6. Ilo 3akiHueHH1 GUIBTPYBaHHS MINETKOI BiAOUparoTh 50 MII MPO30poro
GbinbTpaTy B KOHIYHY K0JIOy Ha 150—200 mut.

7. 1o HpOTO MonmmBalOTh 2—3 Kpamil gpeHonadTaneiny 1 Kum'ararte 1— 2
xBuJIUHH, 1100 BugamuTu CO,.

8. lapsumit ¢inpTpar BigTuTpoBYIOTH 0,1 H posunnom NaOH go cmaGo-
poskeBoro ¢apOyBanHs 3 TouHicTIO A0 kparwti (0,03—0,04 mi). Cymy 0OMiHHUX
OCHOB OOUHCITIOIOTH 3a (HOPMYJIOIO:

(5.1)

ne S — cyma oOMiHHMX OCHOB (M.-e¢kB. Ha 100 r IpyHTY);

a — KubKicTh MUTUTITPIB insTpaty 0,1 1 HC1, B3sTOrO /17151 TUTPYBAaHHS;

Kuc —monpaska go tutpy HCI,;

b — kimpkicTh MimiTiTpiB 0,1 H NaOH, sika minuia Ha TATPYBAaHHS B3STOTO
00’emy (pinbTpary;

Knaon — omipaBka g0 Tutpy NaOH;

100— koediuient nepepaxysanns Ha 100r rpyHTY;

C - HaBaXkKa I'pyHTY, L0 BIANOBIIA€ B3ATOMY JJIsl TATPYBAaHHS 00’ eMy (]i-
JIBTpAaTy;

0,1 — xoedimieHT mepeknaay B MiTi-€KBIBaJICHTH. SIKIIO cyMa OOMIHHHX
OCHOB y IPYHT1 OYIKY€ThCSl OuIbIIe 15 M-eKB., TO CONsTHOI KUCIOTH O6epyTh 200
MJI Y 3MEHIIYIOTh HaBaXKy IpyHTY A0 10 1. [IpakTH4YHO KepyIOThCSI HACTYITHU-
MU JaHUMU: JJI9 JEPHOBO-TII30JMCTUX 1 CBITJIO-CIPUX JIICOBUX IPYHTIB O€pyTh
2011100 M HC1, ans cipux, TeMHO-cipux 1 yopHoszemiB — 20 m 1 200 ma HC1.

PeaktuBu. 1. TutpoBanuii 0,1 v pozunn HC1.2. Turpoauuii 0,1 H po3-
yuH NaoH. 3. ®enondranein.

Yacmuna opyca BuU3HA4YEeHHS KHUCJIOTHOCTI IPYHTY

KucnotHicte po3unHy OOyMOBJI€HAa 10HAMU BOAHIO, IO HAXOIATHhCSA B
HboMY. KibKiCHO BOHa MOXe OyTH BUpa)keHa B M-€KB. BOJHIO Ha 100 r rpyHTY
1 BenmnunHoto pH.

[Tpu weitTpanpHiil peakiiii po3unny pH = 7, npu kucniiit < 7, npu JTyxKHIA
>7.

B 3anexHoCTi Big TOTO, y SIKOMY CTaH1 3HAXOAATHCA B IPYHTI 10HU BOJHIO,
PO3PI3HAIOTH TaKl BUIW KUCJIOTHOCTI: aKTyalbHy (aKTUBHY) 1 MOTEHITIHHY (CXO-
BaHy) 3 MiJPO3JAUIOM OCTaHHBbOI HAa OOMIHHY 1 TLAPONMITUYHY. s CyKeHHS
PO KUCJIOTHICTh TPYHTY BHU3HA4arOTh pH BOMHOTO 1 CONMBOBOTO po3unHiB. Be-



anurHa pH BOJHOro po3unHy XapakTepusye akTyaiabHy, a pH coiapoBoro — mo-
TEHIITHO OOMIHHY KHUCJIOTHICTb IPYHTY.

3a paxyHOK 0OMIHHOI KUCJIOTHOCTI MOXe€ BiJI0yBaTHCS 30UIbIIIEHHS aKTya-
JIbHO{ KMCJIOTHOCTI.

3BrnuaiiHo pH conbOBO1 BUTSKKY HUKYE PH BOAHOT BUTSIKKHU.

3unauenHs pH conboBOi BUTSKKH (OOMIHHOT KHMCJIOTHOCTI) Ma€ BaXKIJIMBE
3HAYeHHS U1l BHUPIMICHHS MUTAaHHS MPO HEOOXIAHICTh BalHyBaHHS IPYHTIB.
[Ipu 3acTocyBanHi JOOpUB TakoXk TpeOa BPaxoBYBATHU BEIMUYMHY OOMIHHOI KH-
CJIOTHOCTI.

Bennuuny pH MokHa BU3HAUWUTH KOJIOPUMETPUYHUM 1 MOTEHILIIOMETPUY-
HUM MeTojamMu. KojgopuMeTpuuyHHil METOH Ja€ MOXIMBICTh BU3HayaTtd pH
TUIbKM B 0€30apBHUX 1 MPO30pUX pO3UMHAX. ENEKTpOMETpHYHUMU METOAaMU
MO’KHa BU3Ha4yatu pH y mpo3opux 1 MyTHUX pO34YHHAX 1 O€3M0CEPENHBO B IPY-
HTOBHUX CyCHeH31s1X. B paHuii 4yac B OCHOBHOMY KOPHUCTalOThCA IOTEHIIIO-
METPUYHHUM METOJOM.

BusnavenHsi Kuca0THOCTI rpyHTY (PH) moTeHioMeTpUYHIM METOAOM

[ToTeniomeTpuuHuii MeTo1 BU3HaUeHHs pH 3acHOBaHMiI Ha BUMIpI €JI€K-
TpopyuiitHoi cuu (EPC), 110 BUHMKae Npu OMyCKaHHI B IPYHTOBY CYCIEH3IIO,
y BOAHY YU COJBOBY BUTSKKY JBOX PI3HUX EJIEKTPOIIB (BUMIPIOBAIBLHOTO
eJeKTpoJa nopiBHAHHSA). [loTeHLian enexkTpoaa MOpPIBHSIHHS HE 3aJ€KUTh Bl
3HaueHHs pH BunpoOyBaHoro po3unHy. [loTeHirian BUMIpIOBaILHOTO €JIEKTPO-
1a 3B'si3aHui 13 pH po3unHy 4 IpYHTY 1 BUBHAYAETHCA HUM. SIK €JIEeKTPOIU MO-
PIBHSIHHS YacCTillle BUKOPUCTOBYIOTH XJIOPOCPIOH] €JIEKTPOIM 1 KaJIOMENbHI efe-
KTPOJIH, Y SIKOCT1 BUMIPIOBAIBHUX — IJIATUHOBI 1 CKJISIHI €JIEKTPOIH.

CKJISIHI €JIEKTPOJIM MarOTh MepeBaru nepes] IHILUMHU eJIeKTPoJaMH MpH BU-
Mipi pH — Ha TOUYHICTH BU3HAYEHHS HE POOUTH BIUIMBY HASBHICTH y PO3YMHI
OKHCJIIOBaY1B, BIJTHOBHUKIB, KOJOIJTHUX PEYOBHUH, BAXKKHUX MeTajiB. Bumip Mox-
Ha TIPOBOJUTH B IIMPOKOMY Aiana3zoHi 3HauyeHb pH. PoO04o0 yacTuHOIO CKIlsi-
HOTO eJIeKTpoJia € ckisiHa MmemOpana. [Ipu Bumipi pH Mixk MmeMOpaHoto 1 po34u-
HOM (CYCTIEH31€10) BUHUKAE PI3HUIIS MOTEHINIAIIB, BEJIMUYMHA SKOT 3aJI€KUTh Bij
aKTUBHOCTI 10HIB BOJIHIO B po3uuHi. [1o pi3HHUILIl TOTEHIliaNiB Ha CKISIHOMY eJe-
KTpOJl ¥ eNeKTpoJi MOpiBHSAHHA BU3HauyaioTh pH. 3acTocoByBaHi B MpakTHIIl
npuiaau BigkamopoBani B oguHuIix pH 1 OBII (okuciatoBaibHO-BITHOBHOTO
noTeHIiany). JleraapHuil omuc i cxeMa MPHUCTPOIO iX JaHi B MPUKIAACHIN 110
KOXXHOTO TIpwiiany iHCTpykii. [[ns Busznauenns pH neoOximHo mpopobutu: 1)
MIATOTYBAaTH TPYHT YU CYCIEH3II0 ISl BUMIPY; 2) MIATOTYBATH TPUIAM JJIS
BUMIpPY; 3) MATOTYBaTH €IEKTPOAU AJsl BUMIipy. [Ipu miAroToBIi eneKTpoiB ix
BuMouytoTh y 0,1 ©# HC1 5 — 7 116 10 BCTaHOBJIEHHS MOCTIMHOIO MOTEHIATY
acumeTtpii. Ilepen omyckaHHSM y CYCIIEH31I0 €IEKTPOIU PETEIhbHO OOMHUBAIOTH
JTMCTUIILOBAHOK BOJOK0. {7151 MIATOTOBKYU Mpuiiaxy Jjisi BUMIpiB HEOOX1THO Imic-
JIsl BKITFOUCHHS OT0 B MEPEXKY 1 MIKIIOUCHHS €JIEKTPO/IIB YCTAHOBUTH 130110TE-



HIIaJIbHY KparnkKy, 10 BIANOBIAA€ 3aCTOCOBYBAHOMY €JIEKTPOAY, TEMIIEPATYPHY
KOMIICHCAII110, HACTPOITH Npuiaj 3a OypepHumu po3unHamu. pH BU3HAYaIOTH Yy
IPYHTI, CYCIIEH31i Ta y PI3HUX BUTSKKAX (4YacTilie y BOAHIN 1y BUTSKII 1 H
KC1). IIpu BcranoBnenHi pH y cycrneHsii ¥ y BUTSDKII AJ11 MiHEpaJIbHUX TOPU-
30HTIB NPUUHSTE CHIBBIAHOLIECHHS IPYHT: Bojaa (uu po3uuH 1 H. KC1) 1:5; y To-
pd'ssHUX IpyHTax 1 B J1icOBUX mijacTmikax — 1:25. HeobxigHo BpaxoByBaTH, 110 3
PO3BEICHHAM PO3YMHY BIH YaCTIIIE MiUTY>KHIOETbCS, TIPU IEHTPU(YTYBaHHI 3
KUCITUX TPYHTIB HEHTPUPYTaT MiTYKHIOETbCSA, a 3 JY>KHUX — CJIa0KO MiJKHC-
JIOETHCSI. 3MiHA TEMIIEpaTypH PO3YMHY MPHU BIICYTHOCTI KOMIIEHCAIlIl HA TEM-
nepaTypy Takox Bezae a0 3miHu pH. ManoOydepHi po3urHU BapTO PETEIHHO
nepeMillyBaTi npyu Bu3HaueHHi pH y 3B'SI3Ky 3 MiATyKHIOBaHHAM HPUJIATaK0Y0-
IO JI0 CKJISTHOTO €JIEKTpoAa 1apy, iHakme pH BUXOAUTH OUIbLI JIYKHUM.

BuzHa4veHHS riApoJiTHYHOLI KHCJIOTHOCTI TPYHTY

Bu3HaueHHs TiponiTHYHOI KUCIOTHOCTI 3aCHOBaHE Ha TOMY, IO MPH B3a-
emonii pozunny CH3COONa 3 rpyHTOM yTBOPUTBHCA OIITOBA KHCIIOTA, SIKa BiJI-
TUTPOBYETHCA TyroM. [1o KiTbKOCTI MUTUTITPIB JIYTY, SIKa MIlIa HA TUTPYBAHHS,
1 CyJSATh PO BEJIMYUHY T1IPOJITUYHOI KUCIOTHOCTI.

Xin ananmizy. 1. Ha TexHOXIMIYHHMX Tepe3ax BiIBaXyrThb 20 I MOBITPSIHO-
CYXOT'0 IPYHTY, MPOCISIHOTO Kpi3b CUTO B 1 MM, 1 BUCHNIalOTh y K00y Ha 200
M.

2. NomuBaroTh 110 rpyHTy 50 Mi 1,0 H po3unny CH3COONa, 300BTYyIOTH
BMICT KOJIOM Ha npuiaji s 300BTyBaHHS MPOTIroM | roJiMHu.

['oquuHe 300BTYBaHHS MOKHA 3aMIHUTH I'SITUXBHJIMHHUM 300BTYBaHHSM
PYKOIO 3 HACTYITHUM BI1JICTOIOBAHHSIM CYCII€H311 IPOTATOM

no0u.

3. Cycnensito BiAdIIBTPOBYIOTh Yepe3 cyxuil ckiaguactuii pinsTp. [lepen
GbIIBTPYBaHHAM PIIUHY H00pE 300BTYIOTh, Ha (PUIBTP IEPEHOCSTH 1 IPYHT.

Axmo ¢iapTpaT BUSABUTHCS MYTHUM, HOTO BapTO 3HOBY NPO(UIBTpyBaTH
yepes ToM ke (QUIbTP.

4. BinOuparoTh NiNeTKow 25 Ml Ipo30poro GuIbTpaty 1 NEPEHOCATh y KO-
HIYyHY KoJI0y Ha 100 mu1.

5. Jonaroth 1—2 kpamti denondraneina i BIATUTPOBYIOTh (PinbTpaT 0€3
nigirpiBadds 0,1 H po3unHom NaOH 10 cimaGo-poeBoro KoJjbopy, SIKMH He
3HUKAE MPOTATOM | XBUIIMHH.

[ApoMITHYHY KUCIOTHICTh OOYUCITIOITH 32 (OPMYJIOIO:

a- Ko -100-0.1-1.75
C

H=

(5.2)

ne H — rigponiTiuHa KUCAOTHICTH ( M.-€KB. , Ha 100 r IpyHTY);
a — kutbkicTh MuTUTITPiB 0,1 H. NaOH, sixa minuia Ha TUTPpYBaHHS B3SITO-



ro o0’emy QiabTparty;

Knaon — ToripaBka g0 Tutpy NaOH ;

100 — koedimieHT nepepaxyBanns Ha 100 T rpyHTY;

0,1 — xoedirieHT mepepaxyBaHHs B MiJli-€KBIBaJICHTH;

1,75 — monpaBka Ha TOBHOTY BUTICHEHHS 10HIB BOJIHIO;

C — HaBakKa IPyHTY, IO BIAMOBIIAE B3ATOMY JUJIsl TUTPYBaHHS 00’emMy (i-
JBTpATY.

PeaktuBu. 1.1,0 H po3unn CH3COONa. 2. TutpoBanuii pozuun 0,1 H

NaOH. 3. ®enondranein.

Yacmuna mpems
OO04uC/IeHHS CTyIIeHsI HACUYEHOCTIi IPYHTIiB OCHOBaAMH

CryneHeM HacU4YEHOCTI IPYHTIB OCHOBaMHU HAa3UBA€THCS BIIHOUIEHHS CYMU
OOMIHHHMX OCHOB JI0 EMHOCT1 BOUpaHHS.

Jlo cknany oOMIHHMX KaTiOHIB KHCIMX IPYHTIB MOPsAJ 3 BOUPHUMHU OCHO-
BaMH (rosjoBHUM ynHOM Ca 1 Mg) BXoTh BOMPHI 10HU BOJHIO i aJIFOMIHIIO.

CtyniHp HACHYEHOCTI MOKa3ye, AKy YaCTUHY BCiX BOMPHUX KaTIOHIB CKJa-
Tal0Th BOMPHI OCHOBH.

[Ipu crynento HacuueHnocti meHme 100% TpyHT BITHOCSTH 10 TPYNH HE
HacHYeHUX ocHOBaMH. CTyIiHb HACMYCHOCTI OOUYHCITIOIOTH 32 (OPMYIIOH:

V:S~100’ (5.3)
S+H

ne V — cTyniHb HaCHYEHOCTI IPYHTY ocHOBamH ( %);
S — cyma 0OMIHHHX OCHOB (M.-€KB.);
H — rizgponiTuyHa KUCIOTHICTH ( M.-€KB.);
S + H— eMHiCTh BOMpaHHS KUCIHUX IPYHTIB;
100 — xoedilieHT epepaxyBaHHs y BIACOTKH.
OOGuucneHHs CTyNEHs HAaCMYEHOCTI HEOOXITHO JJIsi BU3HAUYCHHS MOTpeOU
I'PYHTIB y BallHyBaHHI.

Yacmuna uemeepma
BusHaveHHst moTpeOM IPYHTIB y BAalIHYBaHHI Ta 004ucC-
JICHHHI 103 BaIlHA

[Torpeba rpyHTY y BamHyBaHHI BU3HAYAEThCS 3a TakuMHU JaHuUMH: 1) pH
COJILOBOT BUTSDKKHU; 2) CTYIIHb HACHUYEHOCTI OCHOBaMHU; 3) MEXaHIYHUM CKJIa].
KpiM 1ux moka3HUKIB, BAPTO BPaXOBYBATH 1 YYTIHUBICTh 10 KUCIOTHOCTI poOcC-
JIVH, 110 00POOITIOOTHCS.



[Ticnst BcTaHOBJICHHS TOTPEOU IPYHTY Y BallHYBaHHI 32 BEJIMUMHOIO T1JIpO-
JITUYHOI KUCTOTHOCTI pO3paxoBYIOTh /103y BalHa Ui HEUTpalizallii KUCIOTHO-
CTI.

VY nepmomy HaOIMKEeHHI OoTpeda IPYHTIB y BalHyBaHHI MOKHA BCTaHO-
ButHU 110 pH conboBoi Butskku (KC1), kepyrourch HACTYITHUMH TAHUMU:

I - rpyHT cunbHO Mae noTpedy y BanHyBanH1, pH < 4,5

II - rpyHT cepennbo Mae noTpely y BanHyBanHi, pH 4,5 — 5,0

Il - rpyHT cmabko mae moTpeOy y BanmHyBaHHi, pH 5,1 — 5,5

[V- rpyHT He Mae noTpely y BanHyBanHi, pH >5,5

JInst cympkeHHsl Ipo HEOOX1AHICTh BallHyBaHHSA MIHEpajIbHUX 1 TOPQ'IHUX
IPYHTIB 3 00yiKOM iX pH, CTyneHs HaCHYEHOCTI 1 MEXaHIYHOIrO CKJIaay MOXKHA
KEepyBaTUCS HACTYITHUMU HOpMaTuBamu (T1a6:1.4.6.1.).

[Tpu TMX caMHMX 3HAYEHHAX KUCJIOTHOCTI JIETKl IPYHTHU MEHILE MatoTh IO~
TpeOy y BaltHyBaHH1, YAM BaXKKI.

Jlo3y BamHa BHU3HAYAIOTh MO BEJIMYMHI TAPOJITHYHOT KUCIOTHOCTI. Po3-
PaxyHOK I'PYHTYETbCSI HA TAKOMY:

BHeceHe B IpyHT BallHO NEPEMIIIYETHCS 3 OPHUM TOPU30HTOM 1 HEWTpai-
3y€ MOro KMUCIOTHICTh. ToMy /il 0OUMCIEHHS 03U BalHa Tpeda 3HaTH, CKUIbKU
10HIB BOJHIO MICTUTBCSI B OpHOMY api 1 ra, ajgs 4oro HEoOX1JHO 3HATH Macy
OpHOTO MIapy. KO NPUWHATH IIIIBHICTH IPYHTY 1,5, @ MOTYXHICTh OPHOIO
ropuzonty — 20 cM, TO Maca opHoro mapy Ha 1 ra Oyme 1,5x20x
100000000=30000000000 r, yu 3000000 kr, un 3000 T.

Hanpuknaz, rigponiTHYHa KUCIOTHICTh OPIBHIOE 4,5 M-ekB., T00TO B 100
I IpyHTH OOMiHHOTO BOAHIO 4,5 M.-ekB. Toi B 1 kr rpyHTYy Oyzae mictutucs 45
M-eKB., uu 45 mr, un 0,045 M, a y Bcbomy opHOMY Tapi Ha 1 rektapi—0,045 x
3000000=135000 M, un 135kr 0OMIHHOTO BOAHIO. L[5 KibKICTH OOMIHHUX 10HIB
BOJHIO 1 cinijl HedTpanizyBaTu. Ha Heitpanizamiro 1 kr 0OMIHHOTO BOJHIO TOT-
pi6HO 50 Kr BamHa BifnosigHO 10 peakuii 2H +CaCO; - Ca®"+H,0+CO,. 3Bincu
BarHa oTpidbHo 135 x 50=6750 kr, un 67,5 11, un 6,75 T Ha 1 ra.

Binpa3y HopMy BaliHa B TOHaX Ha T€KTap MOKHA PO3paxyBaTH MHOKEHHSIM
BEeJIUYMHU TiIPOJITHUYHOI KUCHOTHOCTI Ha 1,5. ¥V nHamomy mnpuxmami 4,5 X
1,5=6,75 T na 1 ra. Lle B TOMy BUNIaAKYy, SIKIIO OPHUM, IIap Ma€ TOBIIMHY 20 cM,
a UIbHICTB IpyHTY 1,5 T/eM’.

OpieHTOBaHI 03U BallHa B 3QJIEKHOCTI BiJI KHCJIOTHOCTI 1 MEXaHIYHOTO
CKJIaJly JICPHOBO-III30JIMCTUX IPYHTIB MOAaH1 B Tabuill 5.1.

st Topd'stHUX TOpU30HTIB, TOP(HOBAHUX 1 TOOPE YTHOEHUX IPYHTIB 00'€M-
Ha Maca ckiagae MeHmt 1 T Ha 1 cm® (st BepxoBux Topdis mermr 0,1 r Ha |
CM3). OOuuncneHHs J03W BamHA JUIsl TAaKUX TPYHTIB MHOXKEHHSM T1IPOJITUIHOT
KHUCJIOTHOCTI Ha KoediuieHT 1,5 macTs Ayxke 3aBHILEH] pe3ynbTaTu. ToMmy mpu
BU3HAUYEHHI TO3U BalHa HEOOXITHO BPaxOBYBAaTH BEJIMUMUHY T1APOJITUYHOI KUC-
aotHocTi (BoHa B Topdax Big 50 10 200 m.-exB. Ha 100 r rpyHTY; B TOpPOBaHUX
ropusoHTax 10 — 30M.exB.) 1 Macy OpHOTO IIapy.



Ta6mui 5.1 — OpieHTOBaHI 103U BalHa JIJIs IEPHOBO-TI1I30JIMCTUX

TPYHTIB
pH conb0BO1 BUTSKKH
Mexaniummii cknan e T8 42 [ 50 | 525455
TPyHTIB MEHBIIIE
Ho3u CaCOg (1/ra)
Cyriich Ta JIeTKu# cy- 4,0 35 |30 |25 ]20 | 20
TJIHHOK
CepenHiii Ta BaXKHI 6,0 55 |30 |45 |40 | 35
CYTJIMHOK

KonTpoabHi nMTaHHA

[I1o Ha3uBaeTHCSI BOUPHOIO 3/1aTHICTIO IPYHTY?

OxapakTepu3yiTe IpyHT K TpbOX(Pa3oBy CUCTEMY.

o npeacTaBisi0Th COO0I0 KOJIOIAN IPYHTY?

S yTBOPIOIOTHCS Ta 3 YOTO CKIIAAAI0ThCA MiHEpalibH1, OpraHIYH1 Ta Opran

O-MiHepaJbH1 KOJoinu?

Sxi BIacTUBOCTI MPUTAMaHHI KOJIOinaM IpyHTY?

[Ilo Take rpyHTOBUII BOUPHUYN KOMIIEKC?

ki BuaM BOMpaHHS 3yCTpiyaroThes B IpyHTax? OxapakTepu3yure ix.

Yum pi3HUTHCSA (13UKO-XIMIUHE BOMpPaHHA Bij (Pi3UYHOr0?

. B yomy monsirae cyTh Ta 3Ha4eHHS 010J0T1YHOI BOMPHOT 31aTHOCTI?

10 [I{o Take eMHICTh BOMpAHHS 1 BiJl YOTO BOHA 3aJIEKUTH?

11.1o Take cyma BOMpHHUX OCHOB? SIKi BOMpHI KaTIOHH XapakTepHI1 AJis pi3-
HUX THITIB IPYHTIB?

12.51xi rpyHTH HanexkaTh 10 HACHYEHUX OCHOBAaMH, a SIKi - 10 HEHACUYECHUX ?

13.51x1 hopmu 1 BUAM KUCIOTHOCTI 3yCTpivaloThes B IpyHTax? OxapakTepu-
3yHuTe iX.

14.J1511 9oTO MPOBOANTHLCS BallHyBaHHS IpyHTIB? HaBeniTh XiMIUHYy peaKIlito
BaIllHyBaHHS.

15.Yum 00yMOBIIOETHCS JTYy>KHICTh I'PYHTIB, B IKUX IPYHTaxX BOHA 3yCTpiua-

€Tbcs? 3aX0/A1 MO 3HEIIKOKEHHIO JTY>KHOCTI.

e

©oOo~NO
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Tabnuus 5.2 — Ouinka noTpedu y BallHyBaHHI B 3aJIKHOCTI BiJl BIACTUBOCTEH IpyHTY (32 M.®. KopHinoBuMm)

[ToTpeba y BarrHyBaHHI1

IpyHTH CWJIbHA cepeHs ciabka BIJICYTHS
pH V, % pH V, % pH V, % pH V, %
Baxki i1 cepen- <5.0 <45 5055 45-60 55-6,0 60-70 >6.0 >70
HbOCYTJIMHKOBI <4.5 <50 4550 50-65 5,055 65-75 >55 >75
<4.,0 <55 4,045 55-70 4,5-5,0 70-80 >5,0 >80
JIeTKOCYTJIMHKOBI <5,0 <35 5,0-55 35-55 55-6,0 55-65 >6.0 >65
<4,5 <40 4,550 40-60 5,0-55 60-70 >5.5 >70
<4,0 <45 4,0-4,5 45-55 4550 65-75 >5,0 >75
Cymimrasi 1 1mi- <5,0 <30 5055 3045 6,5-6,0 45-55 >6.0 >55
IaHi <4,5 <35 4,5-5,0 35-50 5,0-5,5 50-60 >5,5 >60
<4,0 <40 4,045 40-46 4555 55-65 >5,0 >65
Topd'sHi Ta TOP- <3,5 <35 3,5-4,2 35-55 4,2-4,8 55-65 >4,8 >65
¢'ssHO-00JI0THI
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JlabopaTopHna podora Ne 6
Tema BOJHO-®I3UYHI BJACTUBOCTII'PYHTIB

Teopemuuna yvacmuna

®i3u4HI BIACTUBOCTI TPYHTIB Ta (i3UYHI MPOLECH, SIKI B HOMY IPOTiKa-
I0Th, € Ty>Ke BaXJIMBUMHU (hakTOpamu (pOpMyBaHHS POIOYOCTI TPYHTIB.

Arpodi3nuHa OIliHKa FPYHTIB € OJHIE€I0 3 OCHOBHUX CKJIAJJOBUX YaCTHH Te-
OPETUYHOr0 OOTPYHTYBaHHSI arpOTEXHIYHUX 3aCO0IB 3eMJIEpOOCTBA Ta CLIbCh-
KOTOCIOIapChKOi Meliopallii TPyHTIB 3 METOIO MOJIMNIIEeHHS (DI3UYHUX BIIACTU-
BOCTEH TPYHTIB, JOBEJICHHS iX 0 MOTPEO C/T KyJIbTYp.

MeTta po6OTH — HaBUUTHU CTYJICHTIB METOAMII PO3PaXyHKIB NESIKUX (Pi3nuy-
HUX BJIACTUBOCTEN TPYHTIB 3a JOMOMOIrOI0 (GopMyJs, BUKOPUCTOBYIOUM BXIIHI
napameTpu psy BUXITHUX MOKA3HUKIB.

['pyHT ckiamaeThest 3 TphOX yacTuH ((a3z): TBepAOi, pIIKOI Ta Ta30mo/10-
HO1. TBepal 4acTKu PI3HUX PO3MIPiB Ta (GOPM YTBOPIOIOTH “CKENET’ TPYHTY.
M HUMH 3HAXOJATHCS MOpU. BOHM TaKoXX BIIPIZHAIOTHCA 32 (POPMOIO Ta PO3-
MIpOM. Y CyXOMy TPYHTI MOPH 3allOBHEH1 MOBITPSM. MOKIIUBI Taki BHIIAJIKH,
KOJIM BC1 IOpY 3aII0BHEH1 BOJIOIO.

JI5is CiIbCHKOTOCTIONAPCHKHUX KYJIBTYp Ma€ BETUKE 3HAYCHHS , SIKUH 00’ eM
3aliMae KOXHa 3 1UX (a3 TPYHTY B MEPIioJ POCTY Ta PO3BUTKY pociuHu. Jloiro
KOXHO1 3 (a3 (TBep101, piAKOi Ta ra3onoai0Ho1) TPyHTY MOKHA BU3HAUUTHU (PO-
3paxyBaTH), YSABUBLIM 001, IO BOHU 3HAXOASATHCS B pPe3epByapi Ta 3ailMaroTh
neBHuit 00’eM (puc. 6.1).

S0 ysBUTH, 110 BCl TBEPJl YaCTKU CTHCHYTI y Imap ToBimmHOWO C 3
IJIOIIEIO TPaHi A, TO PO3YMH TPYHTY B IIbOMY pe3epByapi OyJie 3aiiMaTH 1ap To-
BIIIMHOIO 6 , & IOBITPSI TPYHTY — BIJATIOBIHO IIAp d.

Pucynox 6.1— Yactka a3 rpyHTy: a — HOBITpS; B — pO34YHH; C — TBepJa ¢asza.



BuzHaunMo MOKa3HUKK BOJIOTOCTI, MOPUCTOCTI Ta UIUIBHOCTI TPYHTY, BU-
XOJISTYU 3 PUCYHKY.

VY 3pa3ky IpyHTY, B SIKOMY MICTUTbCS BOJia, MOKHA BHU3HAYUTH Macy ii
IIIIXOM BHCYIIyBaHHs 1py Temmepatypi 105°C Ha mporssi 6 romun. KinskicTs
BOJM y TPYHTI OyJie CKIaAaTH PI3HUII0 MIXK Macolo 3pa3ka rpyHTYy /10 BUCYIIY-
BaHHS Ta MICJIA.

BomoricTe TpyHTY 110 BiTHOIIEHHIO 0 Macy TPYHTY (BiJHOIICHHS Macu
BOJIM JI0 MacCH CyXOTO TPYHTY MOXKHA BU3HAUUTH BUPA3OM):

Maca BOAU _ PwBA Py

Om = . (6

Maca CyXororpyHTy - PpCA - PpC
ne Py — IIUIBHICTH BOIH,
Pp — miinpHICTE TBEPAO1 a3y TPyHTY.
SIK1110 BUpA3UTH 11€ BIJHOIICHHS Y BIJICOTKaX, BOHO HaOyJe BUTIISIY:

8
Pm =6 -100% = Rwe -100% (6.2)
P pC
3Hatouu 00’€M BOJM Ta 3arajbHUl 00’€M IPYHTY, MOXHA BU3HAUWUTHU
00’€MHY BOJIOTICTb TPYHTY (6, ) 4M BOJAHI BiHOIICHHS (BIAHOILICHHS 00’€My

BOJIY JI0 3arajbHOTO 00’€MY I'PYHTY:

00'em Boau 64 &
6, = — _ _° (6.3)
3aranpHuii o0'empynty AD D
O6’eMHa BOJIOTICTH Y BIJICOTKAX:
Ry =6, -100% = % -100% (6.4)
ToBuimHa mapy Boau D, ekBiBasieHTa TOBIIUHI PiaKoi (a3u:
D, = 00'eM BOIU | :%:6 (6.5)
TUIOII[a MTOBEPXHI1 A
HIUIBHICTh TPYHTY:
P,CA P,C
p Macacyxororpyutyy _ Fpth Fp (6.6)

¢ 3aranpHuii o0'em rpynty  AD D

[TopucTicTh TpyHTY MOKHA pO3paxyBaTH 3HAIOUM CyMapHUU 00’e€M mop Ta
3araabHui 00’ €M Top:



cymapuuiiob'emmop  d4 _ d

E= — = (6.7)
3arasibhuii o0'eM rpyHty /4 D
Bonoricte HacnueHHs (TOBHA BOJIOTOEMHICTB):
maca Bogu ipy Hacuuenni Py (a+6)4  Py(a+s)
Maca CyXOororpyHTy PpcA Ppc
[Topucricth aepatii (IOPUCTICTD, KA 3aMHATA TOBITPSIM):
E, - 00'eM 10D, 3aw MOBITPsSIM ~ aA _a (6.9)
3arajibHUi 00' €M 1op DA D

BinHocHe Hacu4eHHs 3pa3ka IPyHTY BOJOIO:

Oy = 00'em Top, 3211‘/’11{;111/1171 BOJIOKO _ 64 _6 (6.10)

3arajJbHUR 00' €M Mop dA d

Po3auBrUMOCS npakTUYHE 3aCTOCYBaHHS (PopMyI



Ilpakxmuuna vacmuna

3aBa”HHA

Hano: Kyouxk rpynry po3mipom 10 cm X 10 cm X 10 cm. D= 10 cm, A =
100 cm® pi3HUX THITIB TiATHITB IPYHTIB Ma€ CIiAyI04H MOKa3HUKH (Tab1. 6.1)

Tabmuis 6.1- BonoricTs Ta MUIBHICTH TBEP0i (Pa3u IPyHTIB

[IimpHICTD
Maca Bo- Maca TBep0i (pa-
['pynT JIOIOI0 BOJIH, 3W TPYHTY,
TPYHTY,I | T r/em’
1 2 3 4
1./lepHOBO—C1a001T1 I30JIMCTHIT HA BOJIHO- 1700 218 2,63
JIbOJIOBUKOBHX ITICKaX.
2.[lepHoBo-cepennbonia3onuctuii gerxo- | 1600 260 2,63
CYIIMHUCTHH Ha BOJHO-JBOJOBUKOBHX
ITiCcKax
3.JlepHOBO-KapOOHATHHIA Ha emoBii | 1565 295 2,68
KpEUI0BUX nopij
4. TopdstHMIT HU3UHHUN TPYHT 640 510 1,86
5.CBiTiIO-Cipuii OMIA30JICHUM Ha Jieci 1620 270 2,61
6.Cipuii oni30JIeHUI Ha Jieci 1699 329 2,66
7. TemHo-cipHii OImTiI30JICHUI Ha Jieci 1378 308 2,63
8.UepHO3eM omi30JIeHUIA Ha JIeCi 1565 375 2,62
9.UepHo3eM THUITOBHH Ha JieCi 1558 328 2,55
10.YepHo3eM THUIOBUN Ha JIECOBUIHOMY 1611 371 2,61
CYTJIMHKY
11.YepHO3eM TUIIOBUI CEPENHBOTYMYCO- 1570 440 2,62
BHUH Ha JIecl
12.JIyroBo-uepHo3eMHull TpyHT Ha jgeco- | 1320 290 2,59
BUJTHOMY CYTJIMHKY
13.YepHo3eM 3BHUalHUI Ha Jiec 1453 353 2,60
14.YepHoseM MiBACHHUN Ha Jieci 1390 319 2,60
15. TeMHO-KaIITAHOBUM COJIOHIIEBATHUM Ha
Jeci 1587 437 2,63
16.JlepHOBHII MTOBEPXHBO-TIIEHOBUNA OCO-
JIOMIJINI Ha OTJIECHUX JIecax 1512 432 2,70
17./1epHOBO-TJIEOBUI COJIOHYAKOBHM Ha
OIJIEEHUX JIECaX 1354 384 2,53




3HaiiTu: BoJsoricTh 1Mo BIHOIIEHHIO JI0 Maci, BOJIOTICTh y BIJICOTKaxX CyXOi Ma-
CH, 00’€MHY BOJIOTICTh, TOBIIHMHY IIapy BOJH, IIIJIBHICTh TPYHTY, IO-
PHUCTICTh TPYHTY MOBHY BOJIOTOEMHICTb, IOPUCTICTh a€pallii Ta BiTHOC-
HE HACUYCHHS.
[Tpuknan:

Hano: Ky0 TpyHTY HAepHOBO-CIIOOOIII30JUCTOTO TPYHTY HaA BOJHO-
JTHOJIOBUKOBUX mickax po3MipoM 10x10x10 cMm, koTpuii Mae 3aranbHy (BOJIOTY)
macy 1700 r, ne 218 r cknagae Bona. LlimpHicTs Boau P, ctanoButs 1.0 r/cm”,
a MUIBHICTE TBepOi (asu rpyHTy P, = 2.63 r/em’.

3HaiiTi: BoJoricTh 1o BiIHOIIEHHIO O MacH, BOJIOTICTh Y BICOTKaX CyXoi

MacH, 00’€MHY BOJIOTICTb, TOBIIMHY IIapy BOJH, UIIJIBHICTh TPYHTY, TOPUCTICTD

I'PYHTY, IOBHY BOJIOTOEMHICTbB, IIOPUCTICTh acpallii Ta BITHOCHE HACUYCHHS.
Pimuenus:
1. BostoricTh 110 BiIHOIIEHHIO JO MAacH CyXOro IPYyHTY:

Maca BOJIH 218 218

m = = = =0.147
Maca cyxororpyaty 1700-—-218 1482

2. BonoricTth y BiJICOTKaX /10 CyXOi MacH:
Pmn=Qm 100=0.147 100 = 14.7 %
3. O0’eMHa BOJIOTICTh, UM BOJIHE BIHOIICHHS:

Maca BOIu

Qy = 00'eM BOIM B IUIBHIC TG BOIIU 218 CM3 —0.218
V' saranbmmii 06'em TPYHTy  3arajbHuil 00'eM TPYHTY 1000 cMm '

4. O6’eMHa BOJIOTICTb Y BIICOTKaX:
P,=Q, 100 % =0.218 100 =21.8 %
5. ToBmuHa mwapy Boau:

MacCa BOJIH

. . 3
00'eM BoJIH 218 cm
De _ il - NIUTBHIC T BOJ:[I/I. _ —218cwM
IUTOIA MIOBEPXHI  IUIOIIA MOBEPXHI 100 cMm



6. lLlipHICTD TPYHTY:

P. = =

Mmacacyxororpynry  1482r 148 T
zaranbHuit 06'€eMIPYHTY 1000 cmS AMg

7. ToBuHA mapy rpyHTY Yy 3pasKy:

Maca meepoux wacmun ~ MS
C- 00'em meepoux wacmun _ winbHicmb meepooi asu Pp
NIOWa NOBEPXHI 3paA3Ka  NIOWA NOBEPXHI 3DA3KA A

_ 1482/2632/cn’

=563cu
10x10
8. ToBmuHa mapy MOBITPS 00 BU3HAYAIOTH K PI3HUIIIO MK 3araJlbHOO BHU-

COTOIO0 3pa3Ka Ta TOBIIMHOIO I1apy BOJIU 1 TBEPAOI (pa3u rpyHTY:

a=D-(B+c)=10cm—(2.18 cM + 5.63 cm) =2.19 cm

9. IlopucTicTh TPyHTY:

_cymapHuil 00'em nop (6ooa + nosimps) (a+e6)4A
3a2anvHull 00'em nop DA
~(219+218)x 10cm x10cm

10cm x 10cm x 10cm
10. IToBHa BOJIOTOEMHICTH (BOJIOTICTh HACHYCHHS I10 BIIHOIICHHIO JI0 Ma-

CH):

E

=0437

_ macaBomumpu HacmuenHi  Py(a+e6)4d  By(a+s)

O =
me Maca CyXOTrOrpyHTy Ppcd Ppc

~1.00 r/c:M3 x 4.37 cm

© 2.63r/cu3 x5.63¢m
11. ITopucricth aepariii:

=0.295

00'eM 10p, 3aiHsTHiA MIOBITPSIM @A a _ 2.19cm 0502
3arajibHUi 00' €M 1op DA D 218cMm+2.19cm

E, =

12. BimgHOCHE HACUYEHHS:

00'em 1op, 3aiiHsaTuil Bojoro  2.18 cm
Oyr = - = =0.498
3arajibHui 00'eM Mop 4.37cMm



N =

KoHTpoJIbHI NUTAHHS

3a paxyHOK SIKUX JIPKEpeJI MOMOBHIOIOTHCS 3allacu IPYHTOBOI BOJIOTH?

B sxux popmax 3ycTpiuaeTbest BOJA a B TpyIi?

[Ilo Take BOAOMPOHUKHICTH, BOJIOIIIIMMAIBHICTh Ta BOJIOTOEMHICTD IPY-
HTYy? Bin yoro BoHM 3anexars?

JlaiiTe BU3HaUEHHS TPYHTOBO-T1POJIOTTYHUX KOHCTAHT. Bix yoro BoHu
3aJIekKaTh?

3 4OTO CKIIAJAETHCS BOJIHHM OajaHC TpyHTY?

SIkuMU MOKa3HUKAMHU XapaKTEPU3yEThCSA BOJHUN peKUM IpyHTY? Tunum
BOJHOTO PEXKUMY.

[Ilo Tpeba po3yMiTH 1111 3araJIbHUM, KOPUCHUM Ta "MEpTBUM' 3a1acoMm
BOJIOTH B IPYHT1?

Ski 3aX011 3aCTOCOBYIOTHCS B PETYJIIOBAHHI BOJIHOTO PEXXUMY I'PYHTY B
PI3HUX I'PYHTOBO-KIIIMAaTUYHUX YMOBaXx?

Jlitepatypa

I'yuan A.L. I'pyHTOo3HaBCTBO: KOHCHEKT Jekui. Oneca: Bua-so "TOC",
2004. 161 c.

[TonwoBuit A.M., I'yuan A.L., Iponosa O.O. I'pyHTO3HABCTBO:
nigpyunuk. Oneca: Exomnorisa. 2013. 668 c.

['pynTO3HABCTBO 1 reorpadisi TPyHTIB: MIAPYYHUK. Y JBOX YaCTHUHAX.
Y1 /C.IL. Tlo3usk. JIsBiB; JIHY im. IBana ®panka, 2010, 270 c.

['pyHTO3HABCTBO 1 reorpadis rpyHTIB: TIAPYYHUK. Y JBOX YaCTHUHAX.

Y2 /C.I1. ITo3usk. JIeBiB; JIHY iM. IBana ®@panka, 2010, 286 c.
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