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®A3l FPYHTY.
DI3VYHI Ta XIMIYHI B/IQCTVIBOCT

JlekTop: lNMpacyn KOnia IBaHiBHa



[ PYHTV — e ckiaaHa TphoxXdasHa
CUCTEMA,, SKa CKIaAaEThbes 3

(MIHEPaIBHOIO) | OPraHIYHOT),
(FpyHTOBa BOAA) |
(FPYHTOBE, NOBITPS) da3M.

X CriBBIAHOLIEHHS HEOAHAKOBE



TBepaa masa FPYyHTIB

TBEPAI PEYOBUHIN:
= VAaMKV LWINBHMX HEPIA I MIHEPAV,

- [YMYCGOBI' PeYOBVHW, - NPOAYKTV B3aEMOAII MIHEPaNBHNX Tia
OpPraHIYHVX PEYCBVIH.

CKITaAaETHCH 3 YaCTHOK PISHOI BEAVUMHN -

VTBOPIOIOTE HanbibLli YaCTKV — YAaMKV| OPIA —
PO3MIPOM BIA AEKIIEKOX CaHTVMETPIB.
HarMEHILI 33 pO3MIPOM — KOJIOIAHOAVCHEPCHI|( ) MiHEpPanbHI Ta
OpPraHIYHI YTBOPEHHS, AlaMETP AKX MEHLLMIA 0,0001 MM, B/3HaYaloTb
MIBNYHI, DIBNKO-XIMIYHI' I BOAHO-(PI3NYHI BAACTVNBOCTI FPYHTIB.

[lepeBaXkaHHa YaCTNHOK TONRO Y/ IHLLIOKO PO3MIPY. B MPYHTax BU3HaUaE
3HAYHOO MIPOIO 6arato MIBNYHMX Il XIMIYHX BAACTVMBOCTEN I'PYHTOBO]

MdCU



3a CTYMNEHEM ANCHEPCHOCTI:

— AlaMeTpoM 6iablue 0,001 MM: yAaMKN FIPCEKUX HOPIA, MIHEPAJibHI
HOBOYTBOPEHHS.

— AiaMeTpoemM MeHLle 0,001 MM: YaCTVHKN BUBITPIOBaHHS IVHUETIX
MIHEPAIIB, CHELVMIYHI OPraHIYHI CHOMYKM.

MEexaHIYHNY CKilad MaE BENVKE 3HaUEHHS, 603 MoAPIOHEHHAM,
06'EM 36epIfaeTbCs, a MioLla 361/bIIYETHCS

O6eM 1 cM3, miela=6 cM2, micng nogiuy. = 8 ecM2 | T.4.1 cM




Kriacvigikallis. ipaHy/IoOMETPUYHIX EIEMEHTIB
[PYHTOBOI Macv(3a M. A. KayrHCEKVIM)

PO3MID eleMenmis, Mm

>3 MM

1-3 MM

0,5-1 mm

Hazea paxyii

KaM1HHSA

rpaBiii

rpyouit mcok

0,25-0,5 mm

cepeaHii MmicoK

0,05-0,25 mm

IpiOHMI MiCOK

800HO-(i3UYHI 81ACMUBOCI

HEAKTUBHI, IHEPTHI1, HE 37]aTHI yTPUMYBATH BOJIOTY,
B1JICYTHICTh BOJIOIIAMOMHOI 3/1aTHOCTI1, BUCOKA
BOJIOTIPOHUKIIICTh

cnabka KarmusIpHICTb 1 BOJIOTOyTpUMYIOYa 37aTHICTb,
BHCOKa BOJIONIPOHUKHICTb, HEIJIACTUYHI

0,01-0,05 mm

rpyOuii mun

ONMU3BKUIN J0 MICKY

0,005-0,01 mm

cepeaHii M

yXe 100pe yTpuMye BOLy Ta Mae 100py
BOJIOINIIHOMHY CITIPOMOXHICTB, CJ1a00
BOJIONIPOHUKJIA, HE 3/1aTHA JI0 CTPYKTYPOYTBOPEHHS

0,001-0,005 mm

JTP1OHUN TTHJT

3IlaTHPII71 A0 CTPYKTYPOYTBOPCHHS, TOCTATHA B6HpHa
3IlaTHiCTI>, HH3bKa BO)_IOI'IpOHPIKJ'IiCTB

<0,001 mMm

MY

<0,0001 mMm

KOJIO1I!

BHCOKa BOMpPHA 37IaTHICTh, 0araTo eJIeMEeHTIB
JKUBJICHHS POCJIMH, Ma€ TIOTaHy BOJIOITPOHUKIIMBICTh
Ta MEHIITYy BOJOMIAHOMHY CTIPOMOKHICTb,

3MIQTHICTH 10 CTPYKTYPOYTBOPEHHS




MEXaHIYHMN (FPaHy/IOMETPUYUHIN)
CKJ1a[ FPYHTY.

[le HavBaykVBIllia XapaKTEPVCTIKa Mi3VUHVIX BIACTMBOCTEN FPYHTY.

5a CNIBBIAHOLIEHHAM YaCTMHOK, PISHNX 3a PO3MIPOM, BUAINAIOTE
PIBHOBVAV| IPYHTIB:

KiTacnMIKaLliie CKITa/IEHO! 31 YPaxyBaHHAM FEeHETIYHOI NPVPOAV
IPYHTIB A1 TPEOX TVNIB [PYHTOYTBOPEHHS:
(BKJ/IIOYa0uY YEPBOHOBEMII Ta XKOBTO3EMN),

/A yTOYHEHHHA HasBW B/IKOPUCTOBYOTH OAHY abo! iBI NEPEBAKAOYI
@paKiii, Py YoMy HasBa MPaKLil, YacTKa AKo] biibllia, CTolTb Ha
OCTaHHBEOMY: MICLI.

®pakilii po3MipoM binbilie 1 MM [py BUSHaUYEHHI
FPaHyJIOMETPVNYHONO CKiIaay HE BPaxOBYIOTLCS. BIAHOCHVI BMICT L€
dpaKilii Bif 3arafibHOI Macy XapaKTepU3Yye :



EKCrpPec-MEeToay

OpraHoNENTUYHMM (MOKPOLO CKadyBaHHS) i CyXUW CHOCIO

Ha3Ba MOKpa mpoba Cyxa nmpo6a
[Ticok bescTpykTypHUil, HE3B  A3HUM, JIETKO po3cunaeThes. OKpemi
i 3epHUHM, JOOPE MOMITHI OKOM, 3 HE3HAYHUMU JAPIOHUMU
JacCTUHAMHU
Cyricok Jlerko po3TUpaEeThbCs B CyXOMY CTaH1 Mk NnayiblsgmMu. Ha 1otk —
CYMIIII MIaHUX 1 BAXKYUX YaCTHHOK 3 TIEPEBaroro MiIlaHux.
CyIIMHOK Po3TupaeThcs Mik NalblsIMUA 10 TOHKOJAUCIIEPCHOTO MOPOUIKY.
JETKUM BiguyBaroTbcsl Ha JOTHK MilllaHi 3€pHA, NMIMHUCTUX YacTok 20-
30%
CyrnmHOK Po3TupaeTscsa B CyXoMy CTaHI Mk HaJbLSIMU J10
CepenHiit TOHKOMCIIEPCHOIO MOPOIIKY. MOXKYyTh BiT4yBaTHUCS Ha JOTHK
JIMIIIE OKpeMIi ITiIIaH1 3epHa, TTIMHUCTHUX YacTOK OIS TTOJIOBUHHU
CyriMHOK MoskHa po3TepTH B MOPOIIOK 3a JOTIOMOTOI0 HOXa, ajie He
BaXKKUU MaJIbIIMHU, arperaTv MiIHi.
ToHkonMCcIEpCHUI TOPOIIOK 0€3 OKpEeMUX MIIIAHUX 3€PEH,
MEePEBAXKAIOTh NIMHUCTI YaCTKU
['muHa Bakko po3TepTH HOKEM JI0 MOPOIIKY, arperatu Ay»Ke MIIHi.

ToHko AUCTIEpCHUIT OMHOPITHUHN MOPOIIIOK,
MIIIaHl YacTKU BiACYTHI




['padiyHnm aHani3
[PaHY/IOMETPNUHOIO CKIaAy

[IpodinbHa Aiarpama
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Kosmoigy
BOHW 3apamKeH| eNEKTPUYHNM 3apSA0oM.

53 MEBHNM OBCTABYH KOMOIAV MOXydb BUaAaimi. Ocaa KOOIIHNX
PO3YVMHIB HAS/BaAIOMb ;

KoioiaHI pe3YMHM HE € ICTUHHMN. Lle — NCeBAOPO3YMHI ab0o CKilaaHI
PO3YVHN.

Tl KoJIOIAV, WO BUTTasiN, MOXXYTb SHOBY YBIMTY BIPO3YMH = LIE
 THLLT KOMOIAV HE MOYKYTb VBIMTY B POSUMH —

EpEXif) 3 PIANHHOIOICTaHY, B TBEPANV = . flepexia 3
TBEPAOKO CTaHy. B PIAVHHNN — :

Koanyismop (OpraHiYyHI' pEYOBYIHM, TEMIEPATYPHU MaKTop).

[lyMyC BUMaAaE 3 KOMIOIAHMX POSUVHIE) AKIIO € KapboHam, 60115 Hbor0
KOGaRy/ITOPOM BYCTYHAoTh I0HV KasibLiito. B TavroBii JIICOBI SOHI
XapaKTepPHNV MIAS0AVICTI FOPVSOHT, O CKaAaETHES Bl OCHOBHOMY, 3
KpeMHe3eMy. KpeMHE3EM BUNAAaE 3 KOJIOIAHMX PO3YMHIB, 60 Ha HEOr0
IE KOAry/ASTop — H3bKa TEMNEPATYPA.



XIMIYHWY CKAIaA. [PYHTY.

B/3HaUaETbCA CKIlaioM
[PYHTOTBOPHVIX MOPIA (B
OCHOBHOMY)), BIKOM PYHTY,
OCOBNBOCTAMY PENBEDY,
KaIMamy, TOLIO:

lepeBaXkHa GINbIICTL
XIMIYHVX ENIEMEHTIB B [PYHT
3HaXOAATHCS Y. BUIISA|
OKCHAIB.

PEVITVIHT 32| BiACOTKOBM
BMICTOM:

- KNCEHB
- KPEMHIN

- AJIOMIHIV

- 3a/1I30

- KAPOOHATH Ta a30T

- MarHiv, HaTpin, Kaniw.




XIMIYHI BJIQCTMBOCT]I

OB '93aH] 3 AIEI0 KOMOIAIB.

— LIe 3AaTHICTE FPYHTY, 3aTpVMyBaTy CHOJYKM abo iX
YaCTViHW, SKI' € B PO3YMHEHOMY CTaHI, a TakoX: KOMOIAHI YaCTVHKM
MiHEpPaNBHVX Il OPFaHiYHVIX CHOMYK, XVBI OpraHi3MI I pyb6i ANCHEPCIT.

i | — 0OMIH OAHNX PESOBVIH; O SHAXOAATHCH B
KOJIOIAAX, S IHIWNMW PEYHOBVHAMW, 1O SHAXOMAATBECA B POSYHUHI.

PeakL|l FpyHmIB: . BOHW 3anexxarb Bia
ChIBBIAHOWEHHS IOHIB H+-"Ta OH=. AKilo ,El,OpIBH}O}OTb TO peaklig
HenTpasbHa, SKe H+ HEPEBAKAE — TO PEAKLIS KNCIIA, a SKIIG HaBHaky,
Tal JIy>KHa.

Ha KMCIOTHICTL BIMIMBAE HAAXOMKEHHSA Y TPYHTI OphaHIuHNX |
MIHEPANIBHNX KMCIION Y MPOLIECI PO3KITaAEHHSA PEYOBVHM ONady. Kcia
PEAKLIA MOHKYE POAIOYICTH PYHTIB (3aCTOCOBYBaTY BallHYBaHHS).

JIy>KHY: pEaKiliio 00yMOBJIOI0TE KapOoHaTi Ta hiAPOKapOboHaT Hampito Ta
Kasito, Kanbuito. CIbHO y>KHa PEaKLisa HECTIPUATVBA AA POCAVIH, TOMY.
[NPOBOASTHL XIMIYHY MenIopauito (FINCyBaHHS, MIAKUCAEHHS).



[ pyHTOBa aTMocdepa

baramo FasiB, 1o YIBOPIITLE HiA Yac
FHUTTS OplaHIYHNX PEYOBVH: CIPKOBOAEHD,
aMiak, MenaH.

[HOBITPAHI BAACTMBOCTI TMM Kpalle, YnMm
Kpalla LnapyBaTiCTb.



PiAViHHa a3a

e PIBHOMaHITHI FPYHTOBI PO3YVHN: ICTIHI
(MoekyIFpHI), CYCHeH3Il, KOMOIAHI.

B FPYHTOBUX PO3YMHaX MICTATLCA 9K
YaCTKW OpraHIbHel, Tak | MIHEPaIEHOI
PEYOBVIHM.

BoAa 3YCTPIYAETLES B TPLOX CliaHaxX:
TBEPAOMY, PIAKOMY, Fa30MoAIGHOMY.



___8___8_-_2

0000

Byaingonb n'stb Kareropiv BoAn:

-XiMIYHO 3B'93aHa BO/a (KOHCTMTYLIMHA |
KpycTanisaliiHa),

- TBEP/AA | NaponoAibHa,

- MIBNYHO 3B'3aHa (copboBaHa:
FirpockoniyHal (Z,2), naiBkoBa (5,4,

- Bl/ibHa (KaniispHO-NIABILLEHA, KaMIPHO-
NiAnepTa, KaniisgpHO-MOCaAKEHT),

- [paBiTaliHal (5).



[yMycoBbIit
TOPH30HT
[Tepexopnas

M0YBEHHOT O
npoduns

[TouBooGpasylomas
nopoja

YpoBeHb
IPYHTOBBIX
BOJ

ABTOMOPMHUI Ta FAPOMOPMHNN PEXXNMI




