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YyebHo-MeToanueckoe nocodbue «I[lmomopoaue mouBbI» IS CTYACHTOB H
yuuTenen KoJuieka. Y4eOHO-METOUYECKOe oCco0ue CONepKUT HamboJee
COBpPEMEHHbBIC, peKOMEH0BaHHbIe ['ocyaapcTBEHHBIMU 00pa30BaTEIbHBIMU
CTaHJapTaMH, METOJbI W METOJMKH HCCIEAOBAHUM arpo@U3u4YecKux u
arpOXMMUYECKUX CBOMCTB MOYB, MIPUBOJSATCS JI€TAIbLHBIC CXEMbI TaOJHI] 151
3alUCH TOJy4aeMbIX pPE3yJbTaTOB MCCIECIOBAaHUMN, CIHCOK Y4YeOHOU U
HayyHOW mautTeparypbl. CTyIEeHThl JOJKHBI YMETh HE TOJBKO BBINOJHSITh
aHaJTUTUYECKUE pabOThl pPa3HON CTENEHU CJOXKHOCTH, HO M TPaBUIILHO
aHAJIM3UPOBATh TOJYYCHHBIE JAHHBIC JJISI OLICHKHU IUIOJOPOAMS TMOYB U UX
DKOJIOTHYECKOTO COCTOSHHSL.



BBenenue

[louBoBeneHne — OuoJIOrMYECKash HayKa, MPEIMETOM H3yYEHHUS
KOTOPOH SIBJISETCS MOYBA. JTO HAyKa O MOYBaX, €¢ o0pa3oBaHuU (T€HE3HCE),
CTPOEHUHU, COCTaBE€, CBOMCTBaX, 3aKOHOMEPHOCTAX TIeorpapuyeckoro
pacnpocTpaHeHusi, 0 (OPMUPOBAHUM W PA3BUTHUU €€ TJIABHBIX CBOWCTB, O
DKOJOTHYEeCKUX  (QYHKIMSIX T1OYB B Ouochepe, O PperuoHAIBHOM
UCIIOJB30BaHMM T1OYB. [louyBa — OCHOBHOE HE3aMEHHMOE CpEICTBO
CEJIbCKOXO3SIICTBEHHOTO MPOU3BO/IcTBA. [louBa cHabkaeT pacTeHust BOJOU U
MUTATEIBHBIMU AJIEMEHTAMH, PETYIUPYET POCT U Pa3BUTHE PaCTeHU, 00beM
U KadecTBO ypoxkas. [loyBa mnpu mNpaBUIBHOM HCIOJB30BAaHUU HE
W3HAILIMBAETCS, HE YXYIIAET CBOM CBOMCTBA, a MPOTPECCUBHO YIyUIIAKOTCS.
B sTOM ee orimume OT Ipyrux cpeAcTB Npou3BojcTBaA. [louBa — OCHOBHOE U
BEYHOE OOraTCTBO JIFOOOTO Hapoa U SIBJIAETCS HEUCCAKAEMBIM HCTOYHUKOM
€ro XU3HEJEATEIbHOCTH, OOecneyrBas 4elOoBeKa NPOAYKTaMU MUTaHUSA U
MaTepuaioM JJIsl POU3BOJACTBEHHOU nedarenbHOCTH. [louBa oOpasyercs u3
BBIXO/SIIIMX HAa JHEBHYIO MOBEPXHOCTh FOPHBIX MOPOJ MOJ COBMECTHBIM M
B3aMMOCBSI3aHHBIM BO3JICMCTBUEM BO3/lyXa, BOABI M Pa3JIMYHOIO poja
OpTraHMW3MOB, JKHBBIX U MEPTBBIX. JKUBBIE OpraHW3Mbl pa3pylIalOT TOPHBIE
MOPO/JIbI, M3BJIEKAIOT M3 HHUX NUTATEIIbHBIE BEIIECTBA U IOCIE OTMHUPAHHS
o0OraimamT BEPXHHE TOPU3OHTHI TEPETHOEM U JJIEMEHTAMHU MUTaHUs,
KOTOPBIMH  ITOJIB3YIOTCSL  ITOCIIEAYIOLIME IIOKOJIEHHMsI OpraHu3MoB. Tak
MPOUCXOJUT HAKOIUICHUE HJIEMEHTOB IHTAaHWUA W pPa3BUBACTCA OIHO W3
OCHOBHBIX CBOMCTB MOYBHI — I1oaopoaue. [TouBooOpazoBaTenbHbIN TIpoLIece
3aXBaThIBa€T COOOM JIMIIIb CaMble BEpPXHHUE CJIOM 3E€MHOW KOpBI, Kyja
IIPOHUKAOT BO31yX, TEIUIO, Bilara, KOPHU PAacTEHWH, MUKPOOPTraHU3Mbl. B
OJIHUX CITy4asiX 3TUM MPOLECCOM 3aXBayeHa OO0JbIlIasi TOJIIA TOPHBIX MOPOI,
B JApyrux — MeHbmas. OTcioga W MOIIHOCTh MOYB B Pa3IMYHBIX 30HAX
pa3Has. Takum oOpa3oM, BO3JIEUCTBYS Ha YCJIOBHS PAa3BUTHS MOYB MOXKHO
U3MEHATh M yiydlnath ux cBoiictBa. [louBa ( mo B.B. JlokywaeBy)— 3TO
JHEBHBbIE WJIM HApPY>XHbIE TOPU3OHTHI TOPHBIX TOPOJ, €CTECTBEHHO
M3MEHEHHbIE COBMECTHBIM BO3/IEHCTBUEM BOJIbI, BO3yXa U Pa3JIMYHOIO poja
OpPraHu3MOB, JKMBbIX H MepTBBIX. [louBOM Ha3bIBaeTCs  PHIXJIBIN
IIOBEPXHOCTHBIM CIIOM 3€MHOM KOpbI, KOTOpPBIM BHUIOU3MEHSETCI U
IPOJOJDKAET  HENPEPBIBHO  BUIAOU3MEHATHCS  NOJX  BO3ACHCTBUEM
Ononmornyeckux u aTMocepHbIX (PAKTOPOB ©  KOTOpHIM  oOiamaer
CYLIECTBEHHBIM KauecTBOM — IuiogopoaueM. (OCHOBHOW MOKa3aTellb
IJIOJIOPOAUST — CIOCOOHOCTh TMOYB YJIOBJIETBOPSTH PACTEHUS JOCTATOYHBIM
KOJIMYECTBOM IHIIH U BOJIBI.

Heobxoaumo pa3nuyarh €CTECTBEHHOE U UCKYCCTBEHHOE TIII0JI0POIUE.
HckyccTBEHHOE — MIIOJOPOJME  CO3JAeTCS  YEJIOBEKOM B pe3yJibTare
BO3JICHCTBUSI Ha TOYBY (00paboTka, yaoOpeHus, meauopanus u T.1.). OHa
BO3HHUKAET c MOMEHTa BBEICHUS LEJTMHHOTO ydyacTka B
CEJIbCKOXO3SIICTBEHHOE MCIIOJIb30BaHUE. 31€Ch 2 BEJIMKA POJIb TEXHUYECKOTO

U TEXHOJOTHYECKOTO BOOpYKeHMs. DP(HEKTUBHOE IUIOJAOPOIUE — peaTbHOe
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BBIPA)KCHUEC NCKYCCTBECHHOI'O U €CTCCTBCHHOT'O IIJIIOAOPOAMA.



ILiogopoaue moYBbI

["opHBIE TOPOJIBI, HA KOTOPBIX PA3BUBAKOTCS MOYBBI — 3TO MATEPUHCKHE HIIN
OYBOOOpa3yoIIKe Mopoabl. B reonoruu Bce ropHbIE MOPOABI IEIAT HAa TPHU
OonpIIME TpPyNIbl B 3aBHCUMOCTH OT HMX IHPOUCXOXKICHUS: HW3BEPKEHHBIE
(uaTpy3uBHBIe U 3G (Y3UBHBIE); OCAJOYHbIE, B TOM YHCJIE€ OOJOMOYHBIC WIIH
MPOIYKTHI pa3pyLI€HUs TOPOJ MO JEHCTBHEM MEXAHUYECKUX CHII (BETEpa, BOMBI,
JbAa); XUMUYECKUE 0CaIKH 00pa3yroluecs B pe3ybTaTe KPUCTALIM3ALUH COJIEH
U3 BOJHBIX PAcTBOPOB (TUIICA, KAMEHHOW COJIM); OPraHOT€HHbIE — pE3yJbTar
HAKOIJICHUSI PACTUTENBHBIX U KUBOTHBIX 0CaJIKOB (TOp(d, KAMEHHBINH yroib, Med,
U3BECTHSK); MeTamopduueckue TMopojabl, oOpasyroluecs B  pe3yibTaTe
BTOPUYHOM KpHUCTALUIM3allUM TOpoA (Mpamop, THeWchl, ciaHipl). OCHOBHYIO
4acTh JUTOC(HEPHI CYLIN COCTABISAIOT U3BEPKEHHbIE TOPObl. [Iporiecc n3MeHeHus
BBIIIEIIINX HA 36MHYIO IIOBEPXHOCTh F'OPHBIX ITOPOJ U UX MUHEPAJIOB Ha3bIBAOT
BbIBETpUBaHUEM. Paznuyator cienyromue Buibl: PU3MUECKOE BBIBETPHUBAHUE —
MEXaHUYeCKOoe  pa3pylieHue 0e3  M3MEHEHUsT HMX  XHMHUYECKOro |
MUHEPAJIOru4eckoro coctaBa. OCHOBHOM (DakTOp (PU3NYECKOTO BHIBETPUBAHUS —
3TO KosieOaHUd TeMmmeparypbl. MeXaHu3M HTOro BBIBETPUBAHUS CBS3aH C
3aMep3aHuEM BOJbI B TPEIIMHAX IMMOPOJ C Pa3BUTUEM MECTHBIX HANpPsLDKEHUH U
JABJICHUM B TMOpOJE BCIEACTBUE HEPABHOMEPHOTO PpACIIMPEHUS M CXKATHUSA
MUHEpanoB mnopoasl. Hanbonee pe3kue M3MEHEHHs] — Ha MOBEPXHOCTU. YeMm
rnmy0xe, TeM MEHbIIEe aMIUIMTyAa KoJieOaHWsl TeMIepaTypbl, B TOM 4YHCIIE
cyrounbix. Ha moBepxnoctn — 20 rpamgycoB, To Ha riyouHe 10 cm. — 11,6
rpagycoB, Ha Tiyoune 30 cm — 5,2 rpamyca, Ha riyoune 70 cm - 0,9 rpamyca.
MexaHn4eckoMy PpacUIMPEHUI0 CHOCOOCTBYET HEOJAHOPOIAHOCTh COCTaBa CaMoOM
nopoabl. Koaddurnment oobemuoro pacmupenus kpapia = 0,0003; rpanuta =
0,00025; optoxmaza = 0,0002. B pe3ynbrare pu3n4ecKoro BHIBETPUBAHUS TOPO/IbI
IpeBpaIlaeTCs B PyXJISK, UMEIOIIHMA OUYE€Hb BaXKHYIO CIIOCOOHOCTh — 3a/1€PKUBAThH
B cebe U mpomyckaTh uepe3 cebsi Boay. Pa3BuBaeTcsi BOJONMPOHUIIAEMOCTh U
BJIArOEMKOCTh. Boja moaBepraercsi 3JeKTPOJIMTUYECKON AMCCOLUMAlUA Ha HOHBI
H+ n OH. Crenenp nucconmanuy 3aBUCUT OT TeMrieparypsl. [Ipu Hyne rpagycos
B | murtpe copepxurcs 10 rpamm — wmoHoB H+ um crompko xe OH. Ilpm
MOBBIIEHNHN TeMmItepaTypsl 10 180 C ux KonmuyecTBO yBenuuuBaercs B 2,4 pasa, a
npu temreparype 500 C B 8 pa3. [loatomy B pa3inuMyHbIX KIMMATHYECKUX 30HAX
CTENEHb XWMHMYECKOW AKTHMBHOCTH BOJABI pa3Has. XUMHUYECKOE BBIBETPUBAHUE
COCTOMUT M3 psi/ia MPOLIECCOB: THAPOJIN3a MUHEPAJIOB, UX OKUCJIEHUS, THAPATALMH
U PACTBOPEHHUSA, CUHTE3a M KPUCTALUIM3ALMH HOBBIX (BTOPUYHBIX) MHUHEPAJIOB.
OTOT mpoleccC HAYMHAETCSA C THIPOJN3a — TO €CThb C OOMEHHOTO pa3oKEHUs
MUHEpAJOB, KOrJa MPOUCXOJWUT 3aMELICHUE KAaTHOHOB  IIEJIIOYHBIX U
IICJIOYHOU3MENBYECHHBIX METAJUVIOB HAa HMOHBI BOJOPOJA IUCCOLMUPOBAHHBIX
MOJIEKYJT BOJbI. JlJisi XapaKTepUCTUKH arpoPU3MYECKUX U arpoXMMHUYECKHX
CBOMCTB IMOYBBI 00pa3lbl OTOMPAIOT HA OMBITHBIX JEJSHKAX, MTPOU3BOICTBEHHBIX
U IEJMHHBIX YYaCTKaX M3 MaXOTHBIX CJIOEB WM U3 T€HETUYECKUX TOPU30HTOB
MOYBEHHBIX Pa3pe30B, YTO 3aBUCHUT OT 3aja4yu ucciuegoBanus. [lnomanp nosns, Ha
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KOTOPOM MOKHO B3Thb IMOYBEHHbIE 00pa3libl, HE JOJKHA MpeBblaTh 2 ra. Eciu
noJist O0oJjiee KpyInHbIe, UX CIEAYyeT MPEABAPUTENIbHO IMOJEIUTh HA YYAaCTKH, HE
OpeBbIIIAIONIMEe 2 Ta, a NPU 3aMETHOW HW3MEHYMBOCTH IIOYBBI — Ja)Xe Ha
3HAYUTENIbHO MEHBIINE y4acTKu. JIumb mocime 3Toro ciexyer HpUCTYNHTh K
0TOOpY NMOYBEHHBIX 00PA3IIOB,

[TouBeHHBIE 00pa3lbl C HAPYIICHHBIM CIIO)KEHHEM OTOMPAIOT U3 MaXxOTHOTO
CJIOS C TOMOINbI0 Jomarbl. s mosiydeHus: cMellaHHoro oOpasua, Oepercs,
BO3MOXHO, OOJIbIIIEE KOJMYECTBO €IMHUYHBIX 00pa3lloB OJMHAKOBOM BEIWYUHBI,
KOTOPBIE CCHINMAIOT BMECTE, TIIATEIHHO IMEpPEMEIInBaOT, U oTOMpaT 1-1,5 kr
MOYBHI JJIsl JAJIbHEHIINX UCCIIeOBaHUN. B3siTHe eMMHUYHBIX 00pa3lioB MPOBOIST
MO TUArOHaJIM TOJISl MIIM BJIOJIb TIOJISt TI0 HECKOJIBKHUM TI0JIOCaM.

OOpa3ipl TaXOTHOTO CJI0S1 OOBIYHO OTOMPAIOT Ha MOIIHOCTH 3TOTO CIIOA,
00bruHO 10 Tyounsl 20 cM. B cnenuanbHbIX HCCIeIOBaHUSX 00pasibl OepyT U3
cnoéB 0—10 u 10 — 20cm.

JUiss  moapoOHOM  XapaKTepUCTUKH TMOYBEHHOTO MNpoguist  oOpa3usl
OTOMPAIOT U3 MOYBEHHBIX Pa3pe30B UM OypOBBIX CKBAaXXUH CIIOIIHOW KOJOHKOMH
MOIITHOCTBIO 110 10 cM (ru 20 cM) ocioiHo 10 TIIyOuHbI 2 M U GoJiee.

JlJ1 reHeTUYEeCKON XapaKTepUCTUKU TT0YB 00pa3iibl OepyT U3 CpeHEl YacTu
KaX/10r0 TOpU30HTa MOIIHOCTBIO 10 cM. /[t 3TOro He0OXOAMMO HAMTU CepeauHy
KKIOTO BBIJCICHHOTO TOPU30HTA (3a HCKIIOYEHHEM TMaXOTHOTO CIOS M
ropu3onTta C), MpPOBECTH JHHHUIO M OTCTyNas OT HEe BBEPX M BHHU3 Ha S5 CM,
BBIJICTTUTh TPAHUIII CJI0S, U3 KOTOpOro OyAeT oToopaH oOpasei. M3 maTepuHCKoi
nopojibl (ropu3oHT C) oOpazer] OepyT JIoNaTon cpaszy ke MOcae ero BHIKOMKHU, a U3
MaXOTHOTO — KaK OMMCAHO BBIIIE JIJIsl TAXOTHOTO CJIOS.

OOpasupl MOYB [ TOBBIIICHUS TOYHOCTH WCCIEAOBAaHUS — CIIETyeT
OoTOMpaTh W3 TpeX CTEHOK pa3pe3a U COCTaBIATh OJIMH CMEIIAHHBIM oOpasel.
Macca o6pasma 0,5-1 kr. Or6op o06pa3oB U3 MOUYBECHHOTO NPOQUIT HAYMHAIOT
CHM3y BBEpX, UTOObI HE 3achlllaTh W HE 3aCOPATh HIIKEJEXkKAIIUE TOPU30HTHI
MOYBOI U3 BEPXHUX FOPU30HTOB.

J7is n3yueHus: HeKOTOPHIX (PU3UYECKUX CBOMCTB MOYB OTOMPAIOT 00Pa3IlbI C
HEHAPYIICHHBIM CI0KeHUEeM. [[71s1 3ToM 1eH UCTIONB3YIOT METAITMUECKHIE IIFITHHIPHI
(Koyblia) ¢ KPBIIIKAMH M 3aTOYEHHBIMU HI>KHUMHU KpasiMu o0bemoM oT 50 1o 1000
e, TTpH [IOMOLIH HATIPABUTEIS HX BOMBAIOT B IIOYBY, 3aTEM ITOKAIBIBAIOT JOMATOMN I
u3BiekaroT. [Tocne BeIpaBHUBaHNS HAPY>KHBIX TOBEPXHOCTEHN MOYBEHHOTO MOHOJIUTA B
IITHHIPE €T 3aKPBIBAIOT KPBIIIKAMH M UCTIONB3YIOT IJIs1 aHATT30B.



[Tocne B3sTUS MOYBEHHBIX 00Pa3L0B X MEPEHOCAT Ha 00EPTOUHYIO Oymary
WM B MEIIOYKH, OHU JIOJKHBI OBITh TIIATEIbHO STUKETUPOBAHbBI. DTUKETKA JODKHA
coJiepKaThb TaHHBIE O MECTE, BPEMEHH U IIyOnHe oTOopa oOpasia. Kax bt o6pasern
MOYBBI JOJDKEH MMETh JIB€ STUKETKM HJICHTHYHOI'O COJIEpKaHHS; OJIHA U3 HUX
MOMEIIAeTCsl BHYTpHU 00pasiia, a Apyras — CHapyKHu.

[TouBa, B3siTast B mMoJie, AODKHA OBITH BBICYIIEHA JO BO3IYIIHO — CYXOTO
coctosiHuA. C 3TOM 1ENbI0 €€ paccTuiaroT Ha yuctor Oymare cioeM 0,5—-1,0 cwm,
pa3iaMbIBalOT KpPYMHBIE arperarbl, yAadsioT KOPHHM, HOBOOOpa3OBaHUS U
BKJIIOYEHUS. B 1mpolecce CymKd TOYBY HEOOXOAMMO  MEPUOJHYECKH
nepeMenmBaTh 1Jisi 6ojee ObICTPOro BHICHIXAHMUS.

BoicymienHblii  oOpasen; MOYBBI pa3paBHUBAIOT B BHJIE KBajpara WIH
OpSMOYTOJbHUKA W JENSAT 10 JWaroHalld Ha 4eTblpe 4acth.  /[[Be
MPOTUBOMOJIOXKHBIE YaCTH CCHIMAIOT BMECTE U PacTUPAIOT B GapdopoBoil cTymke,
MPOCEBAIOT €€ Yepe3 CUTO C JauaMmeTpoMm oTBepctuid 1 mwm. [l paboTh
UCIIOJIB3YIOT CUTO € KPBIIIKOW U MOAJIOHOM.

[louBa, KOTOpass He MPOILIA YEPE3 CUTO, BHOBb PACTUPAETCS B CTYIKE U
MpoceBaeTcs. JTa onepauus JUIUTCS 10 T€X MOp, MOKa Ha CUTE€ OCTAHETCS TOJBKO
KaMEHHUCTas 4acTh NMouYBbl. PacTepTas moysa nomemiaercs B KOpoOKy, cHaOkaeTcs
ATUKETKOW U UCIIONb3YETCs B JAJIbHEUILIEM ISl AaHAJIU30B.

OcraBmmecss KaMeHUCTas 4acTh IOYBbI, HOBOOOpPA30BAHMUS M BKIIIOUEHHUS
noMemarTcs B (pappopoByro Haliky U mociie J00aBICHUS TUCTUILIUPOBAHHOMN
BOJbl KHUIATATCS B TedyeHWe yaca. [locie npoOMBIBKM BOJOM Ha CHTE U
BBICYIIMBAHUSl 10 MOCTOSHHOW MAacChl, MOYBEHHBIN CKEJIET MPOCEUBAIOT 4Yepe3
KOJIOHKY cuT ¢ oTBepctusimu 10; 5; 3 u 1 mMm. Paznensaror Ha kaMHM /4acTULBI >
10mm/, kpynubiid xpsam /10 — 5 mm/, menkuit xpsig /5 — 3 MM/ U rpaBuil /3 —
ImMM/ . Beraucnsror conepxanue kaxmon ¢pakmuu /B %/ k Macce Bced TOYBHI
[lonmy4yeHHBplE AaHHBIE MCHOJB3YIOTCS IPU M3YYEHHUH TPaHYJIOMETPHUYECKOTO
COCTaBa I10YB.

OcraBummecss AB€ NPOTUBOIOJIOKHBIE YacTH 3aBOpauyMBalOT B Oymary u
XpaHIAT B  HEPACTEPTOM  COCTOSHUM  JUI  IIOCJHEAYIOLIEro  arperaTHoro
(CTpYKTYypHOT0) aHaIn3a MOYB.

[Tpn U3YYEHUU BJIAXKHOCTH IIOYBBI UCIIOJIB3YIOT BECOBBIE
(rpaBUMETpPUYECKHE), AIEKTPOMETPUYECKHE, paaoOMETpUYECKHE 17}
TEH3UOMETPUUYECKHE METOJIBI.

BecoBble Meroabl. Haumboisiee pacnpocTpaHEHHBIM Cpeau HUX SIBISETCS
CyllIKa 00pa3ia MoYBbl B CyIIMIBLHOM mIKady rpu 105° 10 MOCTOSIHHOM MacChl.

QHGKTpOMCTpI/I‘-IeCKI/Ie MCTOBI. HpI/I HCIIOJIBb30BaHHMN JOTHUX MCTOAOB
COACPIKaHNEC BJIard OIPCACIIAIOT IO OJICKTPOIPOBOAHOCTH TMIICOBOI'O 0J0Ka MK



COTIPOTHBIICHUS (TPAH3UCTOPA), MOMEIIEHHOr0 B MouBy. llpu 3TOM H3MepsIOT
CKOPOCTb HarpeBaHUs WIM OXJIAKIACHUS 30HJA, IIOMEIIEHHOTO B IIOYBY, WM K€
YUYUTBHIBAIOT BEJIMYMHY HArpeBa 30HAA MOCTOSHHOW MOIIHOCTH 3a OIPENCICHHBIN
IIPOMEXYTOK BPEMEHH. B OCHOBY 3TOTrO METOJa IOJIOKEHA 3aBUCUMOCTH MEXKIY
BJIAKHOCTBIO U TEIIJIOBBIMU CBOWCTBAMH ITOYBHI.

Pamnomerpuueckne wmetonapl. OCHOBaHBI Ha HCIOJIB30BAHUM IOTOKA
OBICTPBIX HEHUTPOHOB. BBICTpbIE HEUTPOHBI 3aTOPMAKUBAIOTCS U PACCEUBAIOTCS
aToOMaMH BOJOpOZA, COAEPKAIIMMUCS B IIOYBEHHOM BoJe. Bo3HMKaromuil MOTOK
MEJUICHHBIX TEIUIOBBIX HEHUTPOHOB, INIOTHOCTH KOTOPOI'O 3aBUCUT OT BIIAXKHOCTH
IIOYBBI, YUUTHIBAETCS C MOMOILBIO JIETEKTOPOB U IO KAJIMOPOBOUYHOMY IpaduKy
oTpesensieTcss 00bEMHAsI BIIAXKHOCTh IIOYBBI.

Tensuomerpuueckre Meronbl. OCHOBaHbl Ha MCIIOJIB30BaHUM IPHOOPOB,
ONPENEISIONINX BCACBIBAIOIIYIO CHIIY ITOYBBI. [IOpMCTBIN KEpaMHUYECKHM COCY.
puodOpa, 3aroJHEHHBII BOJOM, TOMEIIAeTcs B NouBy. Boia U3 Hero nepexoaur B
II0YBY 1O Te€X IIOp, NOKAa HE YCTAHOBUTCS PABHOBECHUE MEXKIY BEIUYMHOU
BCACBIBAIOIIEH CUJIBI MIOYBBI NPH TAHHOW €€ BIIAYKHOCTU U BCACHIBAIOLIEH CHIIBI B
puodOpe, 3aBUCALIEH OT BEJIMYMHBI BAKyyMa B HEMUTPOCKOITMYECKOW Ha3bIBAECTCA
BJlara, KOTOPASIOIJIOIIAETCS MOYBOM M3 aTMoc(depbl M BBIIEISETCS U3 Hee Mpu
BbICYyIIMBaHUM MouBbl npu 105° no mocrosiHHOro Beca. IlapooOpasnas Biara u3
BO3/yXa aJIcCOPOMpPYETCs] Ha MOBEPXHOCTU MOYBEHHBIX YaCTUIl B HECKOJIBKO CJIOEB
U YIEPKUBACTCS MOJIEKYJPHBIMU CHJIAMM CLEIUIEHUSA 3TUX YaCTHULl, IOITOMY
TUIPOCKOIMYECKAsl BJIara pacTeHUsIM HEJOCTYIIHA.

Konu4yecTBO THIpOCKONMYECKOW BOJBI B IOYBE 3aBUCUT OT CIIECAYOLIUX
(aKTOpPOB: MEXAHUYECKOTO COCTaBa, COJAEPM AHUSA T'ymMyca M JIETKOPACTBOPHMBIX
COJIEH, OTHOCUTEJIBHOW BIAXHOCTH W TEMIEPATypbl BO3JyXa (MpU MOBBILICHUU
TeMIIEPaTypbl COJIEP>KaHNE TMTPOCKONMYECKON BOJIbI yMEHBILIAECTCS).

Tak kak B OOJIBIIMHCTBE CIy4YaeB aHAJM3 BBIMOJHIETCS B BO3IYIIHO-CYXHUX
o0pa3iax, CoiepKaIix HEKOTOPOE KOJIMUECTBO TUIPOCKOIIMUECKON BJIar, nepecyer
pe3yJbTaTOB aAHAIM30B HAa CYXyK [O4YBYy IHPOBOAAT C HCIOJIb30BAHUEM
ko3¢ durrieHTa rurpockonnaHocTd / K, /. C 3TOM LENBbIO TOTyYeHHbIC aHATUTHICCKUE

JTAHHBIE YMHOYKAIOT Ha YKa3aHHbIN KO PHUITUCHT.

Xoa padoThI:

1. TlomecTUTh OKOJIO ST BO3AYITHO-CYXOM MOYBBI, TPOCETHHON Y€pe3 CUTO C
oTBepcTUsAMU 1 MM, B alTFOMMHUEBBIN CTAaKaHYMK, IPEABAPUTEITHHO BBICYIIICHHBIHN J10
ITIOCTOSIHHOM MAacCChl M B3BEIICHHBIN ¢ TOYHOCTRIO 110 0,0001T.

2. TlocTaBUTH OTKPHITHIA CTAaKAHYUK B CYIIHIBHBIA MIKa(d C TeMIepaTypoi
105° u BrICYIIMBaTh OYBY B TEUEHHUE 3-X YACOB.

3. 3akphITh TOCJI€ BBICYIIMBAHUS CTaKaHUMUK KPBIIIKOW, OXJIAJUTh B
AKCUKATOPE U B3BECHUTb.

4, TlocTaBUTh CTaKaHYMK Ha TMOBTOPHOE BBICYIIMBAHHE B TEUCHHE 2-X
yacoB. Ecim Macca cTakaHYMKa ¢ MOYBOM OCTajach MOCTOSIHHOM WM Pa3HULA



MEKy MEPBBIM U BTOPHIM B3BelIMBaHueM He npesbiaet 0,001, BriCyliMBaHue
3aKaH4YMBalOT. Ecnum oTMedaeTrcss YMEHbBIIEHHE MacChl IOCIE€ BTOPOTO
BBICYIIIMBAHUS, 3Ty ONIEPALIMIO TTOBTOPSIIOT.

5. BblUMCIUTH COJAEpKaHHE TUTPOCKOMUYECKOM BJIAarMk W PpaccuUTaTh
KO3 PUIIMEHT TUTPOCKOITUYHOCTH

I'B= b_C><1OO,
c—a

rae  ['B — rurpockonunueckast BIaXXHoCTb , %o;
a — Macca IyCTOro CTaKaH4YMuKa, T;
B — Macca CTaKaH4HKa C BO3AYLIHO-CYXOH ITOYBOM, T;

C —MaccCa CTakaH4YHKa C a6COHIOTHO-CYXOﬁ HO“IBOfI, T,

100
K=_"" wum g 100+7B
“ 100-7B “ 100
['urpockonuyeckas BIaXKHOCTh MOUBBI
HasBanue T'opusonr, Ne B pamax
['myGuna, - c I'B,% | Kig
[TOYBBI CTaKkaH4YHMKa a b
OnpenesieHue MAKCMMAJIBLHOI TMTPOCKONUYHOCTH
Hpunuun metona. MakcumansHas rurpockonuyHocts /MI/ - 310

HanOOoJIbIIEe KOJMYECTBO BJIAru, KOTOPOE MOYBA MOXKET COpOMPOBAThH U3 BOASIHOTO
mapa TpH OTHOCUTENbHON BiaXHOCTH Bo3ayxa Omm3koil k 100%. Drta Bmara
YAEPKUBAETCSI MOJIEKYJSIDHBIMM CHUJIAMH  TOYBEHHBIX YAaCTHI], MO3TOMY OHa
HEJIOCTYIHA JJIsl PACTCHUH.

BennunHa MakcMMaabHON THTPOCKOIIMYHOCTU CIY’KAT JUIsl XapaKTEPUCTUKHU
IIPOLIECCOB IEPEABMKEHUA U IIEpepaclpelesieHdss MOYBEHHOW BIAarv, pacdera
BJIQXXHOCTU 3aBsimanus /B3/, 3amacoB mpOayKTUBHOW M HEJOCTYITHOM BIIaru B
nouBe. OnpeneneHre BIAXKHOCTH 3aBAJaHUs OMOJOIMYECKUM IyTEM — METOJIOM
BEreTAllMOHHBIX MHUHHATIOp - 0oJiee JJIUTENbHOE M TPOMO3JKOE, MOITOMY IS
NOJIyYEHHS] ATOM BEJIIMYMHBI MAKCUMAJbHYIO THTPOCKOIMYHOCTH YMHOXAKT Ha
koadduirient 1,5, HalIEHHBIN SKCIEPUMEHTAIBHBIM ITyTEM.

MakcuManibHasi TUTPOCKONMUYHOCTh 3aBUCHT OT TI'PaHyJIOMETPUUYECKOTO
COCTaBa, KOJMYECTBA TyMmMyca, COCTaBa TOTJIOIIEHHBIX OCHOBaHUW W
BOJOPACTBOPUMBIX cOJien B mnouBe. [loaToMy mpH CEIbCKOXO39MCTBEHHOM
OCBOEHUH 3aCOJICHHBIX IT0YB MAaKCUMAJIbHYIO) THIPOCKOIMHWYHOCTD CIEAYET
ONPENENIATh ITOCHE MPOMBIBKHM, T.K. pa3sHULA B OTOM BEJIMYMHE A0 M TIOCIE
ynaneHus cojueit moxet gocturath 10%.
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Meton A.B. HuxomnaeBa o OIPEICIIEHUIO MaKCUMaJILHON
TUTPOCKONMUYHOCTH 3aKJIIOYAETCd B HACHIIIEHUM IIOYBBI B JKCUKATOPE Hal
pacTBOPOM CEPHOKHCIIOTO Kalidsl, CO3JA0lMM B 3aMKHYTOM IPOCTPAHCTBE
OTHOCHUTENbHYIO BI@XHOCTh Bozayxa 98 — 99%. Ilo meromy Murtuepnuxa
ncnonb3yoT 10% cepHyro KHCIIOTY.

Xoxa pabdoThI:

1. Tlomectutrh HaBecky MO4YBBI OkoJio 10 T, mMpocessHHON uepe3 CHUTO C
OoTBEepCTUAMU 1 MM, B BBICYIICHHBIM U B3BCIICHHBIM HAa AHAIMTUYECKUX Becax
CTaKaHYWK TUaMETPOM OKOJIO 5 CM U BBICOTOH 3 CM.

2. TlocTtaBUTh OTKPBITHI CTaKaHYUK B DKCHUKATOp, HA JIHE KOTOPOTO
Haxonutes okoso 100 mMi HaceleHHOTO pacTBopa K,;SO; , IJIOTHO 3aKPHITh
AKCUKATOP KPBIIIKOW U MIOMECTUTH €0 B 3aKPBITOE MECTO C BO3MOKHO MEHBIINMU
KOJIeOAHUSIMH TEMIIEPaTYPHI.

3. BeinyTh uepe3 3 — 5 gHel cTakaHYMK W3 SKCHKATOPa, 3aKPBITh KPBIIIKOM
1 B3BeCUTh. KOHTpOJIbHBIE B3BEUIMBAHUS MIPOBOJAT Yepe3 Kakable 2 — 3 JIHS J0
TeX IOp, MOKa IOCICAHUE B3BEIIMBAHHSA HE OYyIyT pacXoAUThCA Oojiee 4YeM Ha
0,02r. Hamboinpmasg macca cTakaHYMKa C IOYBOM CUYUTACTCS OKOHYATEIBHON M
HCIIOJIB3YETCS ISl pacyeTa MaKCUMaJIbHOM TUTPOCKOITUYHOCTH.

4. TloMecTUTh OTKPBITBHIA CTaKaHYMK B CYIIMJIBHBIM IKad M BHICYIIMBATH
nouBy npu 105° 10 MOCTOAHHOTO BECa, KaK MPU ONPEACIECHUHA TUTPOCKOMUYECKON
BJIa)KHOCTH.

5. BprauciauTh cojaep:kaHue MaKCHUMaJIbHOM TUIPOCKONMYECKON BJIaru M
HaTH BEJIMYMHY BJIAXKHOCTH 3aBsaHUs.

b-c
Mr=___x100, B3 =1,5-MI'
c-a
rjae MI" — MakcuMaIbHas TUTPOCKOMUYHOCTh, %0;

a — macca myCToro CTakaH4yuKa, T ;

B — Macca CTaKaH4YMKa C IIOYBOM ITOCJIC HACHIIICHUS, T

C — Macca cTakaH4YMKa ¢ a0COIIOTHO — CyXOM ITOYBOM, T;
B3 — BnaxxnocTth 3aBsaaanus, %;

1,5 — koapdunuent, nepecuera MI™ 8 B3 (1,34 mis nérkux

10 TPaHyJOMETPUUECKOMY COCTaBy IOYB).
MakcumanbHasi THTPOCKOIIMYHOCTh TTOYBBI M BIAKHOCTD 3aBSIIAHUS paCTEHU

B rpammax
Ha3Banue l'opusour, Ne
ryOuHa, B b MI, % | B3, %
TTOYBBI CTaKaH4uKa | g c
o™ 1123
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Onpez[ene}me 10JIEBOM BJIAYKHOCTHU IOYBbI BECOBLIM METOA0M

IMpunuun meroaa. [lonesas BIa)xHOCTh — 3TO BIAXKHOCTh ITOYBHI B IAHHBIN
MOMEHT BpeMeHH. OHa U3MEHYMBA B TMHAMUKE U 110 TIIyOMHE MOYBEHHOTO
npoduIis U 3aBUCUT OT MHOTHX (DAKTOPOB: KOJUYECTBA BIMAIAIOIINX
aTMOC(EpHBIX 0CAKOB, TEMIIEPATYpPhl BO3AYyXa, IPAaHyJIOMETPHUUECKOTO COCTaBAa,
PACTUTENBHOCTH, COCTOSIHUSI TAXOTHOTO CJIOS U T.JI. JTa BEIUYMHA HEOOX0[uMa
JUTSl pacyeTOB OOIIMX 3aMacoB BJIard B IIOYBE.

[ToneBasi BIaXHOCTH TIOYBBI OMPENETSAETCS BECOBBIM MeToaoM. OOpasiibl
MOYB OTOMpAIOT OypOM M3 CKBaXHHBI WJIM HOXOM CO CTEHKH paszpe3a. B
3aBUCUMOCTH OT TIIeJI€l WCCIICIOBAHUS IMOYBEHHBIE O0Opa3ipl  OepyT U3
T€HETUYECKUX TOPU30HTOB WIIM MOCIONHO Ha 3aJaHHyto riyouny yepe310 — 20 cm.
Obpasern U3 MaxOTHOTO TOPU30HTA JOJIKEH OBITH B3SIT Ha BCIO €0 TITyOuHY.

Xoxa paboThI:

1. B3BecuTh alIFTOMHMHHEBBIN CTaKaHUHMK ¢ TOYHOCTHIO 0 0,01T, mMOMECTUTh B
HETO JI0 MOJIOBHUHBI 00beMa B3SIThII 00pa3el] MOYBkI, 3aKPbITh CTAKAHUYUK KPBIIITKON
Y BHOBb B3BECHTb.

2. TlocTaBuTh CTakaHYMK B CYIIWIBHBIA INKad, TpeIBapUTEIHLHO CHSB
KpBIIIKY U HAJEB €€ Ha JHO CTaKaH4YMKa. BhICylMBaHHME MOYBBI MPOBOJAT MPU
105° B Teuenue 6 yacoB ¢ MOMEHTa YCTAHOBJICHUS HEOOXOAMMOM TeMITepaTypHhI.

3. IlepeHecTu mocie CyIIKH 3aKPBITHIA CTAKAHYMK B IKCUKATOP, OXJIATUTh
€ro 1 B3BECUTb.

4. [ToMecTuTh CTaKaHYUK B CYHIWIBHBIN KA U BHICYIIMBAThH MMOYBY €IIE B
TEUEHHUE IBYX 4YacoB. Macca CTakaH4YMKa IMOCJI€ MOBTOPHOTO BBICYIIMBAHUS HE
nomkHa ObITh Oonbiie uyeM Ha 0,0Ir 1Mo CpaBHEHHIO C TMEPBOHAYAIBHBIM

BI)ICYIHI/IBaHI/IeM.
5. BBI‘II/ICJ'II/ITB HOJ'IeBy}O BJIAXKHOCTD IIOYBLI.
b-c
A= x100,
c—a

rae A — 1oJieBasi BIaXXKHOCTH ITOYBBI, %;
a — Macca IyCTOro CTaKaH4MKa, T;
B — Macca CTaKaH4YMKa C BJIAXKHOW MOYBOM, T
C — Macca CTakaH4MKa ¢ aOCOJIFOTHO — CYXOMU MOYBOiA, T.

Ecnu B mocnenyromem OyayT BBIMOJHATHCS aHAIM3BI B 00pa3liax BIaKHOU
MOYBBl (HUTPAThl, MOABMXHBIM (Gochop U 1p.), HEOOXOAUMO pEe3yJabTaThl HX
ONpENICIICHHS NTEPECUUTATh Ha CYXYIO TTOUYBY, YMHOKHB MOJTYyYE€HHbIE BETUYMHBI HA
KO3()PUIHEHT K, , .

100+ 4
#0100
[Tonesast B1aXHOCTh OYBBI

K

B rpammax

HazBanue ['opu3oHT, No

c A% | Kio
TIOYBBI rIyOWHa, CM | CTAKaH4YKMKa | a b

1] 2
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Teepnas (a3a MUHEpaNbHBIX MOYB M MOYBOOOPA3YIOUINX MTOPOJ COCTOUT U3
YacTUI] PA3IMYHOTO  pa3Mepa, KOTOpble  HA3bIBAIOTCS  MEXAHUYECKUMU
nemenmamu unu zpauyinamu. 110 MPOUCXOXKIECHUIO MEXAaHUYECKHE SIEMEHTHI
ObIBalOT ~ MHUHEpaJbHbIC, OPraHUYECKHME U  OpraHo-MuHepajibHble. OHH
NpPEACTaBISIOT COO0OH OOJOMKM TOPHBIX IOpPOJ, OTAENbHBbIE MEPBUYHBIE U
BTOPHYHBIE MUHEPAJbI, TYMyCOBbIE BELIECTBA U MPOAYKTHI UX B3aUMOJCHCTBUS C
MHUHEpaJIbHBIMUA KOMIIOHEHTaMH TTOYBBHI.

B mouBe MexaHMUYECKHE 3JIEMEHThl MOTYT HaXOAWTHCA B pPa3/eiibHO-
YaCTUYHOM COCTOSSHUM B BHJE€ COBOKYITHOCTH HWHAMBHAYAJIbHBIX 3€pEH WM
rpaHysl, Kak B IeCKax M cymecsix. B cyrnmHKax W TIHMHAxX, MOJA JEHCTBUEM
pa3aNyYHBIX (PAKTOPOB, MEXAaHMYECKHE DJIEMEHTHl COEIMHEHBI B arperartbl. J{ms
nepeBojia MX B  pa3fAeiIbHO-4aCTUYHOE COCTOSHUE arperatbl  paspyllaroT
MEXaHUYECKUM WIIA XUMHUYECKUM MTyTEM.

bnuskue 1o pasmepamM MEXaHHMUYECKHUE 3JIEMEHThI OOBEAUHSIOT BO (DpAKIIMH.
B Poccunm Hambosee mMIKMPOKOE pacHpOCTpaHEHUE NOJydniIa KiacCUpUKaIMs
MEXaHUYECKUX DJIEMEHTOB, pa3zpaboranHas A.H. CabanunbiM u B.P. Bunbsimcowm,
u yrouneHHas H.A. KaunHckum.

Knaccuduxanus mexannueckux 3iaeMeHToB (H.A. KaunHckuit)

Ha3Banue ¢pakuuu Paszmep, mm

Kamun >3
['paBuii 3-1
ITecok:

KPYITHBIN 1-0,5

CpeHU 0,5-0,25

MEIKUH 0,25-0,05
IIp11B:

KpyIHas 0,05-0,01

cpeaHsis 0,01 — 0,005

MeJKast 0,005 -0,001
N

rpyObIit 0,001 — 0,0005

TOHKHI 0,0005 - 0,0001
Kommonner < 00,0001

Yactuiiel pazmepom 6osiee 1 MM Ha3bIBAIOT HOUBEHHBIM CKelem oM, MEHEe
1 MM — menko3zemom.

OtnenpHble PpakMy MEXaHUUYECKUX JIEMEHTOB 3aMETHO Pa3IMYaroTCs IO
XUMUYECKOMY M MHUHEPAJOTHUUYECKOMY COCTaBy, (PU3UKO-XUMHUUYECKUM U BOJIHO-
(bu3HUEeCKM CBOMCTBAM.

OO6mrast 3aKOHOMEPHOCTh 3aKJIFOYAETCS] B TOM, YTO MO MEPE YMEHBIIICHUS
pasmepa (pakmuii B HUX CHWKACTCS COJEpKaHHE KBaplia, YBEIMYMBACTCS
KOJIMYECTBO CJIIOJI U BTOPUYHBIX MHUHEPAJIOB, B TIEPBYIO OUEPE/Ib TIMHUCTHIX. YeM
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MEHBIIIE pa3Mep MEXaHWYECKHUX DJIEMEHTOB, TEM HWXKE€ B HHUX COJIepKaHHe
KPEMHHUS, KaK OCHOBHOI'O D3JEMEHTAa KpPUCTAUIMUYECKOW PpEeIIETKU TEePBUYHBIX
MuHepaiaoB. HaoboporT, comepikaHwe aalOMUHHS, >Keie3a, KaJbIHsl, MarHus,
docdopa cCyIiecCTBEHHO BO3pacTaeT MpHU IMEpexoie OT NeCHYaHbIX (pakmumii K
WIIUCTOW. AHAJOTUYHBIM OOpa30oM H3MEHSCTCS COJACpPKAHUE TyMyca W €MKOCTh
oOMeHa.

Kaxnas u3 ¢paxuii 061azaeT CBOUMHU XapaKTEpPHBIMU O0COOCHHOCTSIMU. B
cillyyae JOMUHUPOBAHMS KakKON-TO (Ppakiuu B TPaHYJIOMETPUYECKOM COCTaBE
MOYBBI OHA OYJIeT MpuJIaBaTh €l ONpeaeIEHHBIN COCTaB M CBOMCTBA.

Kamuu (> 3 MmMm) npeacraBiisitor cod0oi 00JI0MKH TOPHBIX Mopoa. Hamudue
KaMHEH B MoYBe 3aTpyaHsieT ee d3(h()EKTUBHOE UCIIOIB30BAHUE, TTIOCKOJIBKY MEIIAeT
paboTe CeNbCKOXO3AUCTBCHHBIX MAIWH W OPYIWN, YXYAIIACT 3aJelKy CEMSH H
pa3BuTHe pacteHuil. KaMeHHUCTOCTh TOYB OIIEHMBAIOT B 3aBUCHMOCTH OT
COJICp>KaHMsI KAMEHUCTOTO MaTepHaia.

Knaccuduxanus nous no kamenucroctu (H.A. Kaunnckuit)

Yactuir > 3 MM, % | CreneHb KAMEHUCTOCTH Tum kaMeHUCTOCTH
<05 Hexamenucras VYcTaHaBIMBaeTCs 110
0,5-5,0 CnabokameHucras XapaKTepy CKEJIETHON YacTh
5-10 CpenHekaMeHHUCTas [TouBBI MOT'YT OBITH BaJIyHHBIE,
> 10 CuibHOKaMeHHCTas raJIeYHUKOBBIE, I1IeOeHUaThIE

[Ipu comepxanuu kamenuctoro wmarepuana menee 0,5 % mouBa B
OTHOIIIEHUH O00pabOTKU CcuuTaeTcs HOpMaibHOW. B ciydae ciabokaMeHUCTOM
MOYBBI, TIPU YCIOBUH, YTO KAMEHUCTBIA MaTepuaj MPe/ICTaBICH MEIKUM IeOHEeM
WIN TalbKoil, oHa oOpabarbiBaeTcs HOpManbHO. OJHAKO TIPU STOM OyzAer
HAOJIIOIaThCsl YCKOPEHHBIN U3HOC Pab0YUX OPraHOB 00pabaTHIBAIONIUX OPYIUH.

[Ipu cpenHelt KaMEHUCTOCTH MOYBBI HEOOXOAUMO BBIYECHIBAHUE KPYITHOTO
KaMEHUCTOT0 MaTepuaia, OCTAIOIIMECS MEIKHE KaMHHU CIOCOOCTBYIOT OBICTPOMY
M3HOCY oOpabaTrhIBalOIIUX Opyauil. JIJisi yCHemrHoro BO3JEJBIBAHUS TOJIEBBIX
KyJIbTYp Ha CHJIbHOKAMEHHUCTBIX T[OYBaxX TpeOyeTcs MPOBEACHUE CIIOKHBIX
MEJMOPATUBHBIX PA0OT MO BHIOOPY U YAAICHHIO KAMEHUCTOTO MaTepHasia ¢ Mmojei.
be3 npoBeaeHus crienuagbHbIX METMOPATUBHBIX PA0OT CUIIbHOKAMEHHUCTHIE MTOYBBI
MOKHO MCIIOJIB30BATh MO/ MJI0JI0BO-STOAHBIE KYJIbTYPHI.

BanyHHbIi THMII KaMEHHCTOCTHM 4Yallle BCETO BCTPEUACTCA B CEBEPO-
3amanHbIX paiioHax HeuepHo3eMHO# 30HBI, IIeOCHUYATHIE TOYBHI IIIHPOKO
IIPEACTABIICHBI B TOPHBIX U NPEATOPHBIX palioHaXx.

I'paBuii (1 — 3 MM) — COCTOMT M3 OOJOMKOB MEPBUYHBIX MHHEPAJIOB.
Bricokoe coneprkaHue rpaBus B IOYBaX HE MPEMsITCTBYET 00paboTKe, HO MPUAAET
UM  ManoOJaronpusaTHbIE CBOMCTBA — TPOBaJbHYIO BOJONPOHUIIAEMOCTD,
OTCYTCTBHE BOJONOABEMHOM CIIOCOOHOCTH, HU3KYIO BIATOEMKOCTh, UTO OKa3bIBAET
OTPULIATEIBLHOE BIMSIHUE HA PA3BUTHE CEIIbCKOXO3MCTBEHHBIX KYJIBTYD.

Mecuanas ¢ppaxmus (1 — 0,05 MM) — cOCTOHUT U3 TIEPBUYHBIX MHUHEPAJIOB,
OpexJe BCero Kmapua M mosieBblx  mmartoB. OOmagaeT  BBICOKOM
BOJONPOHUIIAEMOCTbIO, HEKOTOPOM KaMJUIIPHOCTBIO U BJIArOEMKOCTbIO, HE
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Ha0yXaeT, He IUIaCTUYHA. XapaKTepU3yeTcs KpalHe HHU3KOW TMOTrJIOTUTEIIbHON
CIOCOOHOCTBIO. [l MOJEBBIX KYJIbTYp MPUTOAHBI MECKU C BJIArOEMKOCTHIO HE
menee 10 %, mis necHbIX KyabTyp He MeHee 3 — 5 %.

@®paknusa kpynnoid mbumm (0,05 — 0,01 mwm). [lo mMuHEpamornueckomy
COCTaBy MNpHUONIKAETCS K IecYaHOi, 00JaJaeT HEBBICOKOW IMOTJIOTUTEIHHOU
CIIOCOOHOCTBIO M BIIAarOEMKOCTbIO, HE IUIACTUYHA, c1a00 Ha0yXaeT, UMEEeT HU3KYIO
BEJIMYHHY Y/ICIbHON TOBEPXHOCTH — 1-2 MY/T.

®paknus cpexdeii nepm (0,01 — 0,005 mm). XapakTepusyeTcsl HU3KOM
BEJIMYMHOMN yJeNnbHON MmoBepxHOCTH — 2-10 M°/T, HE CrocoOHa K KOaryJiauu, HO
YAEpKUBAET Biary W HaOyxaeT. BcrencTBHe MOBBIIEHHOTO COAEPKAaHUS CIIOL
00J1a1aeT CB3HOCTHIO U IJIACTUYHOCTBIO, UMEET TJIOXYH0 BOJIOIPOHUIIAEMOCTb.

[TouBbl, oOOTaIIeHHBIE KPYITHOM M CpeaHEH MBLIbIO, JETKO PAaCIbUISIOTCS,
CKJIOHHbl K  3aIlUIbIBAHUI0O W YIUIOTHEHUIO,  OTJIMYAKOTCS  CJIa0OM
BOJIONIPOHUIIAEMOCTBIO M OTCYTCTBUEM CTPYKTYpooOpa3zytoiiero ahdexra.

®paxkousa meakoid nmbutk (0,005 — 0,001 mm). COCTOMT HE TOJBKO W3
NEPBUYHBIX, HO W BTOPUYHBIX MHHEpaJioB. B cBs3u ¢ 3TuM oOnagaeT psaoMm
CBOMCTB, HE MPHUCYIUX O0Jee KPYMHbIM (DpakiusM: CIOCOOHA K KOAryJsiliud U
CTPYKTYpOOOpa30BaHHI0, 00JaJaeT MOIVIOTUTEIbHOW CHOCOOHOCTBIO, COACPHKHT
NOBBIIICHHOE KOJIMYECTBO TyMYCOBBIX BEIIECTB. YJ€lbHAas MOBEPXHOCTh €€
npesbimaer 50 M°/r. OXHAKO BBICOKOE COICPKAHHME MEIKON IbUIM B IIOYBAX B
CBOOOJHOM, HE arperupoOBaHHOM COCTOSIHUHM MPUJAET UM psl HeOJaronpusiTHBIX
CBOMCTB: IUIOTHOE CJIO)KEHHE, IUIOXYI0 BOJOIPOHUIIAEMOCTb, YpPE3MEPHOE
Ha0yXxaHWe W YCaAKy, JIUIKOCTb, TPEIIMHOBATOCTh, BO3PACTAET KOJMUYECTBO
HEJIOCTYITHOM JJIsI paCTEHHM BIIAry.

HUn (< 0,001 mMM) COCTOMT MPEHMYIIECTBEHHO W3 BBICOKOIUCICPCHBIX
BTOPUYHBIX MHUHEpaloB. M3 TEpBUUHBIX MHMHEPAIIOB BCTPEYAIOTCS  KBapil,
OpPTOKJIa3, MyCKOBHT.

Nnucras Qpakmuss umeeT OOJBIIOEC 3HAYECHUE B CO3JaHUHM ITOYBEHHOTO
wiogopoausi. nm o6nagaeT BHICOKON MOTJIOTUTEIBHOM CIOCOOHOCTHIO, COACPKUT
MHOT'0 T'yMyca, 3JIEMEHTOB 30JIbHOT'O U a30THOTO NUTAaHUA pacteHuil. KomnonaHon
YacTH ATOU (PpaKIUU MPUHAIJICKUT 0C000 BayKHAS POJIb B CTPYKTYpOOOpa30BaHUU
1 (POPMUPOBAHUU TOYBEHHOTO MOTJIOLIAIONIETO KOMILIEKCA.

B psine cityyaeB BBICOKOE COJIEpKaHHME WJla HETATUBHO BIIMSET HA BOJIHO-
¢du3nuecKre CBOMCTBA MOYB.

Takum o00pa3oMm, C YMEHBIIEHHEM pa3Mepa [OYBEHHBIX  YaCTHUI
U3MEHSIOTCA W HX cBocTBa. (OCOOEHHO KOHTPACTHBIE PpA3IUUUS  MEKIY
IPaHyJIOMETPUYECKUMH (PpaKIUsIMU OOHAPYKUBAIOTCA TPHU COMOCTAaBICHUU UX
BOJIHO-(PU3UYECKUX U (PU3UKO-XUMHUYECKUX CBOUCTB.

Kpynueie ¢Qpaknum He mIacTHYHBI, HE HaOyXalwT, HE CIIOCOOHBI K
0OMEHHOMY TOTJIOIIEHHIO KaTHOHOB U HE cojepkar rymyca. OHM HE CIIOCOOHBI
0o0pa3oBBIBaTh KAMWIUISIPhl W TOTJIOMATh BJary, HO OOJagal0T BBICOKOM
BoAoNpoHUIIaeMocThio. C  yMeHBIIIEHHEM pa3mepa (pakimuii WX CBOWCTBA
MEHSIIOTCSI Ha TIPSIMO IPOTUBOMOJIOKHBIE, IPU 3TOM JIOBOJBHO PE3KUE U3MEHEHUS
npoucxoasT Ha rpanutie 0,01 mm.

C yueTom 3TOro Bce (hpakiMy MEXaHUYECKUX SJIEMEHTOB Pa3esitoT
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Ha J1Be OOJIBIINE TPYIIIBL: (PU3NIECKHI IECOK U (PU3HUECKYIO TIIHUHY.

K ¢usnueckomy mecKy OTHOCSATCS BCE MEXAaHHMUYECKUE DIIEMEHTHI
MenKo3emMa, pa3mep Kotopbix Oosbiie 0,01 MM, T.e. MECOK KpYMHBIN, CpeTHU,
MEIKUA W KpymHas Mmbutb. ['pymnmy (Qu3HuecKoil TNHMHBI COCTABISIOT YaCTHIIBI,
pa3mep koTtopbix MeHbie 0,01 MM — IbLIb CpenHssl, METIKasi, Uil U KOJUTOU/IBI.

OTHOCHTENBHOE COJIepKaHue B MOUBE (Ppakinii MEXaHHUECKUX 3J1€MEHTOB
Ha3bIBaeTCs rpany/JoMeTpu4ecKuM COCTaBOM. Omnpenensiercs
IpaHyJIOMETPUYECKUI COCTaB C MOMOIIBI0 MEXaHUYECKOTO aHajn3a, Pe3yJIbTaThl
KOTOPOTO BBIPAKAIOTCA B MPOLIEHTaX OT MAaCChl a0COIOTHO CYXO# MOYBHI.

Krnaccudukanus mous Mo rpaHyJIOMETPHYECKOMY COCTaBy OCHOBaHa Ha
COOTHOIICHUH (UBNYECKOTO Tecka W (usuueckod rinHbL. Ee OCHOBBI ObLIH
paspabotansl H.M. CubupunessiM (1901) m B mociieayromeM CyIIeCTBEHHO
otkoppektupoBanbl H.A. Kaunnckum (1958). Knmaccudukanus H.A. Kaunnckoro
MOCTPOCHA C TIONMPABKOMW Ha TE€HE3UC MOYB C yYETOM TOTO, YTO OJHO M TOXKE
cojepkaHue (U3MUECKOM TJIMHBI TO-Pa3HOMY CKa3bIBa€TCs Ha CBOMCTBax
HOJ30JIMCThIX, CTEMHBIX W COJIOHIIOBBIX IIOYB, UIS KOTOPBIX HPEJCTABIICHBI
pa3IMyYHbIE IIKAJIbL.

Knaccudukanus noys no rpanyigometpuueckomy cocrary (H.A. Kaunnckuii)

Coneprxanue GU3NIECKOH TIINHBI Coneprxanue GU3AYECKOTO IMecKa
(<0,01 mm), B % (>0,01 mm), B %
Kparkoe TOYBBI [Toussl
Ha3BaHUC 110 IMOJ30JIMC- |CTEITHOI'O THUIIA| COJIOH- | IIOA30JIMC- | CTEITHOI'O THUIIA | COJIOH-
Irpa”nyJIOMETpPH- TOTO THUIA |II0YBOOOpPa30- bl U |TOTO THIIA|IIOYBOOOPA30Ba-| IIbI U
YECKOMY COCTaBY | 1mOo4YBOOO- |BaHHS, a TAKXKE | CUILHO- nqu006pa HHA, @ TAK)KE€ | CHJIIBHO-
pa3oBaHUsl | KPACHO3EMBI H | COJIOHIIE | 30BAHUS KPacCHO3€MbI U | COJIOHLIE
JKEIITO3EMBI BaThIE JKEJITO3EMBI BaThbIe
[Tecok pbIxibIit 0-5 0-5 0-5 100-95 100-95 100-95
- » - CBSI3HBIN 5-10 5-10 5-10 95-90 95-90 95-90
Cymnechb 10-20 10-20 10-15 90-80 90-80 90-85
CyTIMHOK JIETKHH 20-30 20-30 15-20 80-70 80-70 85-80
- » - CPEIHUI 30-40 30-45 20-30 70-60 70-55 80-70
- » - TSDKEIBIN 40-50 45-60 30-40 60-50 55-40 70-60
I'muna nerkas 50-65 60-75 40-50 50-35 40-25 60-50
- » - CpeaHss 65-80 75-85 50-65 35-20 25-15 50-35
- » - TsSDKenas > 80 > 85 > 65 <20 <15 <35
Jlannas kiaccuukanus CyHIeCTBYET YXKe JIMTEIbHOE BpeMs U Obuia

pa3paboTaHa UCXO/I U3 TOTO, YTO CBOMCTBA MTOYBBI B OCHOBHOM OTIPEACIISIFOTCS UX
rpaHyJIOMETPUYECKUM cocTaBoM. K HacTosileMy BpPEMEHHM HAKOIUICH OOJIbIION
dakTHuecKnii MaTepuan TOKa3bIBAIOIIWNM, YTO TPH OJHOM U TOM K€
rPaHYJIOMETPUUYECKOM COCTaBE€ IOYBbl MOTYT CYIIECTBEHHO pPa3iinyaThbCs
MPOSIBJIEHUEM  COJIOHLIEBATOCTH, OTJICCHUSI, MHUHEPAIOTUYECKUM  COCTaBOM,
OKHCJIMTEIIbHO-BOCCTAHOBUTEIIBHBIM PEXKUMOM W JIPYTUMU XapaKTEPUCTUKAMMU.
[ToaToMy knaccupuKanmoHHAs IIKada TPAHYJIOMETPUUYECKOTO COCTaBa JOJHKHA
OBITb €IWHOM MJIT BCEX IOYB M OCHOBBIBATHCS TOJIBKO HA OTHOCHUTEIHHOM
coJiepKaHUM B TIOUBE (PpaKIii MEXaHWMYECKUX dJIeMEHTOB. Takas eauHas IIKania,
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ocHoBaHHas Ha pa3padorkax C.U. JJonroBa u H.A. KaunHckoro npeanosxeHa ams
ucnonb3oBanus B.W. Kupromunasim (1996).

Ennnas xmaccudukanmorHas mKaia mo4s Mo rpaHyJIOMETPUIECKOMY COCTaBY
(B.H. Kupromun)

Conepxxanue OcHoBHOE JlonoJIHUTENBHOE Yucno
YaCTHI] pa3MEpOM HAaMCHOBaHUE HAUMEHOBAHUE 10 | Pa3HOBU/-
< 0,01 mm, % Pa3HOBUIHOCTEN npeoOagaronieit HOCTEH

bpakiuu
0-5 Prixionecuanas i 2
ecuaHbIC U
5-10 Cesi3HOIIECUaHAS COVITHOMLLICEATELC 2
10-20 Cyniecuanas Py 2
20-30 JlerkocyrnuHucTas 4
Ilecuansle,
30-40 CpenHecyrauHHUCTAS 4
KPYITHONIBIJICBATHIC,
40 - 50 TsoxenocyrmmHACTas LLICBATLLC 4
50-65 JlerkormuHuCTAS LOBATLLE ’ 4
65— 80 CpenHernuHucTas 4
>80 TsoxenornuaUCTAsS [TeuteBaTHIC T 2
WJIOBATHIC

I'panynomerpuyeckuii cocTaB OTHOCUTCSI K 4YHCTY (GyHIaMEHTAIbHBIX
CBOMCTB TIOYBBl M OKa3bIBaeT OOJBIIOE BIMSAHUE Ha TMOYBOOOpPA3OBAHUE W
CEJIBbCKOXO3SIICTBEHHOE MCIIOJIb30BaHuE MOUB. OT HEro0 HEMOCPEACTBEHHO 3aBUCUT
WHTEHCUBHOCTh MPOTEKaHWS MHOTHUX I[OYBOOOPA30BATENbHBIX  IMPOIIECCOB,
CBSI3aHHBIX C MPEBPALICHUEM, MUTPALHUEN U AKKYMYJSIHUEH OpPraHUYECKUX U
MUHEpAIbHBIX COCNUHEHHM B Tipodwie MmouyBbl. [loaToMy B OAMHAKOBBIX
KIMMAaTUYECKUX  YCIOBUAX  HA  MOYBOOOPA3yIONIMX  TMOPOJIax  pa3HOro
IrPaHyJIOMETPUYECKOT0 CcOocTaBa (POPMUPYIOTCS MOYBHI, PA3IMYAIONIUECS CBOUMHU
CBOWMCTBAMU U YPOBHEM ILIIOAOPOIUSL.

OT TpaHyJOMETPUYECKOIO  COCTaBa  3aBHCAT  BOJONPOHHUIIAEMOCTD,
BOJIOYJICP)KMBAIOIIAs W BOAOIMOJABEMHAs CIHOCOOHOCTH ITOYB, ITOTCHIIMATbHBIN
pe3epB  JJEMEHTOB MHHEPAJIbHOTO IUTAHUS, CTPYKTYPHOE COCTOSHHE M
HOTJIOTHTEIIbHAS CIIOCOOHOCTD, TBEPJAOCTh M YICILHOE COMPOTUBIICHUE TIOUBHI ITPH
00paboTke.

[Tecuanbie u cynecuaHble TTOYBBI 00JIAAIOT PSAIOM OJIATOTIPUSTHBIX CBOMCTB
— BBICOKOM BOJI0O- H  BO3AyXONPOHHUIIAEMOCTHIO, OBICTPO OTTAaWBAIOT U
IIPOTPEBAIOTCS BECHOM, YTO HMMEET BaXKHOE 3HAUYCHHWE B CEBEPHBIX pailioHaX
3eMIIe/ICTbYeCKOM  30HBI. OHH  pBIXJBIE W JICTKO TOMTAI0TCS  00paboTke
CENTBCKOXO3SUCTBEHHBIMU OPYAUSIMH, MO3TOMY HMX TPHUHATO HAa3bIBaTh JICTKHMH
TTOYBAMH.

Jlerkue TOYBBI XapaKTEPH3YIOTCSA PSJIOM OTPHUIATCIBHBIX  CBOWMCTB,
KOTOpBIE CYIIECTBEHHO CHUXAIOT MX miogopoaune. OHU OECCTPYKTYypHBIC, OCTHBI
TYMyCOM U DJJIEMEHTAaMH MUHEPAIBHOTO THTAHMUS, OOJAJaf0T HEBBICOKOU
MOTJIOTUTEIILHONW CIIOCOOHOCTHIO M B CBSI3U C ITHUM HHU3KOH Oy(pepHOCTHIO, YTO
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00yCIIOBIMBAET PE3KOE YBEJIMYEHHE KOHIIEHTPAlMM IIOYBEHHOI'O pacTBopa MU
OBICTPOE €ro MOAKUCIICHUE MPU BHECEHUM (PHU3HOJIOTMUECKH KUCHBIX YIO0OPEHUH.
Ilecuansle U cynecyaHble MOYBBI UMEIOT HU3KYIO BIIATOEMKOCTD M3-3a YETO JIaKE B
TYMUJHOM KJIMMAaTe, B JKapKoe BpeMsl Toja PAcTeHUs MCIBITHIBAIOT Je(UIIUT
Bnard. OHU JIETKO TMOABEPraroTcs spo3un u aedsauuu. B ycnoBusax TaexHo-
JIECHOM 30HBI IIPH ONTUMU3ALUN PEAKIMHU CPEIbI, BOJHOTO U MUIIEBOIO PEKUMOB
YpO>KalfHOCTh OBOIIHBIX KYJbTYp, KapTodes, oBca Ha JIETKUX MOYBaX, 0COOCHHO
CyHECYaHbIX, KaK IMPABWIIO BBIIIE, YEM Ha TAKEIOCYTIIMHUCTBIX U TJIMHUACTBIX.

OOpaboTka  TSDKEJIOCYTIMHUCTBIX M OCOOEHHO  INIMHHUCTBIX 1O
IpaHyJIOMETPUYECKOMY COCTaBy IOYB TpeOyeT ropaszo OOJbIlIe YHEPreTHUYECKUX
3aTpar MO CPaBHEHMIO C MECYAHBIMU U CYNECUYAHBIMH, IO3TOMY OHM Ha3bIBAIOTCS
TSOKENBIMU. Takue TMOuYBBl XapaKTEepU3YyIOTCS 3aMeyieHHOW (uiupTpanueid u
BBICOKOW BJIArOEMKOCTBIO, UTO B TYMUJHBIX YCIOBHSX BEAET K IEPEYBIAKHEHUIO U
pa3BuTHiO orjeeHus. O0nanas BHICOKOM TEIIOEMKOCTBIO, TSKEIIbIE MOYBBI IJIOXO
MIPOBOAAT TEIJIO B CBSI3M C YEM MEJICHHO OTTAaWBAKOT M IPOTPEBAOTCA BECHOM,
MO3HEE  HAcTymaeT HX (¢u3nueckas cmenoctb. Ilpu  orpaHnyeHHOM
OPOAOKUTEIBHOCT BETE€TAllMOHHOTO MEpuojia 3T0 OyJIeT MMETb HETraTUBHBIE
IIOCJICCTBUA, IIOCKOJIbKY  3aJepXKKa CceBa IIPUBEIET K  HEBBI3PEBAHUIO
CEJIbCKOXO3SIMCTBEHHBIX KYJIBTYD.

B Toxke BpeMs TskKenble MOYBBI OOJAAIOT BHICOKOM MOTJIOTUTEIIBHOM
CIIOCOOHOCTBIO U Oy(EepHOCThIO, OHU Bcerja 0ojiee TYMYyCHPOBaHBI U COJEpKaT
OOJIBIIINE PE3EPBBI AJIEMEHTOB MHHEPAIBPHOTO MUTaHUsA pacTeHuid. [Ipyu BbICOKOM
CoAEpKaHUM TymMyca OHM, KaK IpPaBWIO, XOPOIIO OCTPYKTYPEHbI, HMEIOT
OyaronpusiTHbIe arpoU3UYECKHEe CBOWCTBA, BOJHBIA WU BO3IYIIHBIM PEKHMBI,
YCTOMYUBBI K DJPO3UMU. bBECCTPYKTypHBIE TSIKEIbIE IOYBBI XapaKTEPU3YIOTCS
HEYOBJIETBOPUTEIHHBIM BOJTHO-BO3TYIITHBIM PEXKHUMOM, MTOBBIIIICHHOU
MJIOTHOCTBIO, JTUMIKOCTHIO, CKJIOHHBI K KOPKOOOPA30BaHUIO U MOJBEPIKEHBI IPO3HUH.

B 30HanpHOM acmekTe OLlCHKA IPaHyJIOMETPUYECKOTO COCTaBa BO MHOT'OM
3aBUCUT OT IKOJOTUYECKUX YCIOBUU TEPPUTOPHH.

Cpenn TON30MUCTBIX TIOYB CEBEPHOM M cpefaHel Taiirm Haunbosee
NPEANOYTUTENbHBI JIETKOCYTJIMHUCTBIE PAa3HOBUJIHOCTU. B mepeyBIaKHEHHBIX H
XOJIOMHBIX paloHaxX JOBOJbHO OJM3KM K HUM CylecYaHble TOYBBI. Takoif
IpaHyJIOMETPUYECKUN COCTaB oOecreurnBacT Oosiee OJIaronpusTHBIA TEII0BOM
peXHM, a BbICOKas BOJONPOHUIIAEMOCTh 3THUX I[OYB OOECIEUMBAET YyJaJeHUE
n30bITKa BJIard U3 KopHeoOuTaemoro ciosi. Ha rore TaeXHO-IECHOUM 30HBI, Tle
(bopMHpYIOTCS IEPHOBO-TIOJI30JIUCThIE TTOUBBI B CBSI3U C HEKOTOPHIM YBEJIMYEHUEM
CyMMBbI aKTHUBHBIX TEMIIEpPATyp W YMEHBIICHUEM KOJIMYECTBA BBINAIAOIINX
ocaJIkoB HanOosee 0JaronpusTHBL CPEAHECYTIIMHUCTBIE TTOYBHI.

B necocremnHoii, a 0COOEHHO B CTEMTHON U CYXOCTEIHOM 30HAX YCHUIMBACTCS
3aCYUUIMBOCTh KJIMMaTa, W IJIaBHbIM (aKTOPOM, OIPaHUYUBAIOIIUM HOPMaIbHOE
pPa3BUTHE CEIBCKOXO3SMUCTBEHHBIX KYJIBTYp, SBISIETCS NEe(DUIMT BIarv, mo3ToMy
3/1eCh MIPEUMYILECTBO IOJIy4aroT MOYBBI, 00JIa1al0lMe BEICOKON BIaro€MKOCTBIO.
Cpenu cepbIX JIECHBIX — TSKEJIOCYIVIMHHUCTBIE, & CPEIH YEPHO3EMOB —
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TAKCIIOCYTNTIMHUCTBIC W TJIMHUCTBIC, XOPOIIO OCTPYKTYPCHHBLIC IIOYBLI, CpCAH
KalITaHOBBIX ITOYB — TAXKEII0- U CPCAHCCYTTIMHUCTEIC.

['panynoMeTpudeckuii COCTaB OTHOCHUTCS K YHCIYy BEChbMa YCTOWYHWBBIX,
KOHCEPBATUBHBIX TIPU3HAKOB TOYBHL. Ero KopeHHO€ W3MEHEHHE — OYCHb
JOPOTOCTOSIIIIEE MEPONPHUATHEC W PEATbHO MOXET OBITh OCYIIECTBICHO Ha
CPaBHHTEIHHO OTpaHWYCHHOW ruiomaan. JIis yiydimieHuss TecYaHbIX |
CyIIeCYaHbIX TIOYB MPUMEHSIOT TIMHOBAHUE — BHECCHHUE TSHKEJIOCYTIIMHUCTOTO WIIH
TJIMHUCTOTO Marepuasa 710301 300-800 T/Ta. beccTpykTypHbie
TSOKEJIOCYTJIMHUCTBIC W TJIWHUCTBIC TIOYBBI YIIYYIIAIOT IyTEM TIEeCKOBAHUA —
BHecenus 300-800 t/ra mecka. [7nMHOBaHME ©  TECKOBaHHE  OOBIYHO
COINPOBOXKAAETCS BHeceHHeM MenropatuBHBIX 703 (150-300 t1/ra) Topda wiam
TOp(OHABO3HBIX KOMIIOCTOB.

MeToab! onpeesieHusi TPAHYJIOMETPUYECKOT0 COCTABA IMOYB

Jlns  ompenesieHUs TPaHyJIOMETPUYECKOTO COCTaBa TOYB HCIOJIB3YIOT
noJieBble  (OpraHoJICITHYECKHE) W J1abopaTOpHBIE METOJbl  (MEXaHHUYECKUM
aHaJIN3).

ITosneBbIE METOABI

C mnoMoIlbI0  OpPraHoJENTUYECKUX  METOJOB  OOBIYHO  OMNPENECTSIOT
IPaHyJIOMETPUYECKUNA COCTaB MPU MOP(POJOTUYECKOM OMUCAHUU TOYBEHHOTO
npoduiis. ITU METOABl OCHOBAHBI HA TOM, YTO BCE€ I'PYIIILI IPAHYIOMETPUUECKOTO
cocTaBa MouB (ME€COK, CYNECh, JIETKUIM CYTJIMHOK U T.J.) XapaKTePU3yIOTCS PSAOM
OPUCYIIMX WM TNPHU3HAKOB, 3HAs KOTOPbIE U HMMES COOTBETCTBYIOIIMII HaBBIK,
MOKHO OBICTPO U JIOCTATOYHO TOYHO OMPENETUTH IPAHYJIOMETPUUYECKUN COCTaB B
IIOJIEBBIX YCIHOBUSIX. Pa3nnyaror Cyxor U MOKPBIA METO/IBL.

Cyxoii MmeToa. ['paHy1oMeTpUUECKUI COCTAB ONPEEIIAIOT BU3yaIbHO U HA
OLIYMb IO CIAEAYIOIINM MMOKA3aTEIsAM: OUIYIIECHNE MPU PACTUPAHUU TTOYBHI Ha
JAJI0OHU, BUJ TIOJ1 JTyTO# Wik 0€3 He€, COCTOSTHUE CYyXOU MOYBHI.

Moxkpsbiii MmeToa. O0pa3zel pacTepTol MOYBBI YBIAXKHSAIOT U EPEMEIIUBAIOT
JI0 TECTOOOPa3HOTO COCTOSIHMSI, MPU KOTOPOM TOYBHI OOJAJArOT HAMOOJBIIEH
1acTUYHOCThIO. [IpH onpeneneHuu rpanyIOMETPUYECKOr0 COCTaBa KapOOHATHBIX
nouB M mopoj npumeHsitor BMecTo Boabl 10%-nyro HCl ¢ menbio paspyiienus
BOJIONIPOYHBIX arperaTos.

W3 moAaroToBiieHHOM MOYBBI Ha JIAJJOHM CKAaTBIBAIOT IIAPUK M MPOOYIOT
packaTtaTh €0 B IITHYp TOJIIMHON 3 MM, 3aT€M CBEPHYTh B KOJIBIIO JUAMETPOM 2 —
3 cM. B 3aBHCHMOCTH OT TpPaHyJOMETPUUYECKOTO COCTaBa TMOYBBI WJIM TOPOIBI
MOKa3aTesid MOKPOro MeToJ1a OyIyT pa3InyHbI.

IT e ¢ 0 kK - OpencraBusieT coOOM HEMIACTUYHYIO Maccy, HE oOpa3yeT HU
mrapuka, Hu mHypa. C y m e ¢ b — o0pa3yeT mapuK, KOTOPbIM pacKkaTaTh B IIHYp HE
ynaétes. IET KU U Cy T 1 U H O K — c1aboIiacTUYHasi Macca, packaTbIBaeTCsl B
IIHYp, HO TOCJEAHUN BeCchbMa HE TMPOYEH, JIETKO pPACMaJaeTcsl Ha YacTH IMpH
pacKaThIBAHUM WM TpU B3SITUM C JaJoHU. Cp e THU M C YT I M H O K —
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IJjacTU4YHasg Macca, oOpasyeT CIUIONIHOM IIHYp, KOTOPBIM pa3pyliaeTrcs Mpu
CBEPTHIBAHUU B KOJIBLO . T A K € I BI U CY T JI U H O K — XOPOIIO IJIACTUYHBIN
Martepuall, JIETKO PacKaThIBAETCS B IIHYP M 00pa3yeT KOJbIO ¢ TpemuHamMu. ' 1 u
H a — XOpOUIO IUIACTUYHAS JIUIKAsl, MAXYIasicsi Macca, 00pa3yeT JJIMHHBIA TOHKHIM
LIHYP, KOTOPBI CBOpaYMBAETCS B KOJIBIIO 0€3 TPEIIHH.

Mexanndyeckuid aHAJIU3 MOYB

[Ipy MexaHWUeCcKOM aHalW3€ MOYBEHHBINM CKeyleT (> 1 MMm) pa3fensitoT Ha
cutax. [ anammza menko3zéma (< 1 MM) IUPOKO NPUMEHSAETCS METOJ MTUIMETKHU B
Bapuante H.A. Kauunckoro.

MexaHu4ecKue 3JIEMEHTBI, OCOOCHHO CYIJIMHUCTBIX M TJIMHUCTBIX IMOYB,
HaxoIATCd B  arperaTUpOBAaHHOM  COCTOAHHMHM.  YTOOBI  ONpENEIHTH
IPaHYyJIOMETPUYECKUN COCTAaB IIOYBBI, HEOOXOAMMO pa3pyLIUTh arperaTel H
MEPEBECTU BCE MEXAHUYECKHUE AIEMEHTHI B PAa3[AeIbHOYACTUYHOE COCTOSITHUE. DTO
OCYLIECTBJISIETCS XMMHWYECKMM W MEXaHWYECKMM BO3JICHCTBHEM Ha IOYBY IIPH
INOATOTOBKE €€ K MEXaHU4YECKOMY aHalu3y. MEXaHMYecKoe BO3JIEUCTBHE
IPOU3BOJAT IIyTEM PACTHPAHUS [TOYBBI.

XVMMHYECKOE BO3JCHCTBHE 3aKIIOYAaETCs B  3aMEHE  IOIVIOLICHHBIX
JBYXBaJCHTHBIX KAaTHOHOB (KaJbLMii M MAarHuil) Ha OJHOBAJCHTHBIE, YTO
IPUBOJUT K TUCIIEPTUPOBAHUIO TIOYBHI.

IIpuHIMN MeToxa NMUNETKH OCHOBAH HA 3aBMCUMOCTH, CyLIECTBYIOLIe
MEXK1Y CKOPOCTAMM MAaJeHUsi 4YacTull W HX pa3mepoM. Eciu B3MyTUTH
CYCIIEH3UIO U OCTaBUTh €€ B CIIOKOMHOM COCTOSIHHM, TO IMOCTENEHHO B3MYUYEHHbBIE
YacTUIbl OCSAYT. bbicTpee OynyT ocaxnaTbcsi Oojiee KpYNHbIE IO pa3Mepy
MEXaHUYECKHUE IEMEHTHI KaK 00JIee TshKelIbIe.

CKOpoCTh TaJeHusi pa3IMyHbIX IO pa3Mepy YAaCTHUIl PACCUUTHIBAIOT I10
dbopmyne CTokca:

2 ,(d,—d,)
= T
R g ,
9 U m J
riae V — CKOpOCTh MAJEHUS YacCTHUIIbI, CM/C; I — paanyC Tagaromieidl 4acTHIIbI
mapooopa3Hor Gopmel, ¢M; O; — IUIOTHOCTh Majaronied YacTuipl, 0, —

IUIOTHOCTB KUJIKOCTH, B KOTOPOU OCEAAET YaCTHULA; § — YCKOPEHUE CUIIBI TSKECTH
pyu CBOOOTHOM NAJCHUHU TEJNa; 1| — BA3KOCTb KUIAKOCTH.

3Has, C KaKOM CKOPOCTBK) OCWKIOAIOTCA MEXAaHUYECKUE DIIEMEHTHI
pa3IMYHOrO JUaMeTpa, MOXKHO OpaTb TpoObl TMOYBEHHOM CYCHEH3UU C
ONpeaeeHHOW MIyOUHBI (IT0 UCTEUEHUHN PA3IMYHBIX CPOKOB TOCIE B3MYUYHUBAHMS)
U OTIPEAENIUTh COACP)KaHNE MEXaHUYECKUX DJIEMEHTOB.

IToaroroBKa MOYBbI K MEXaHUYECKOMY AHAJIU3Y METOJOM
pacTupaHus ¢ pactsopoM nupodgocdara HATPUS

[ToaroToBKa MOYBHI K MEXAaHUYECKOMY aHAJIU3Y C UCIIOJIH30BAHUEM
pactBopa nupodocdara HaTpusl 3aKirouaeTcs B caeayromem (mogudukarms C. U.
Honrosa u A. U. JInumaHoBOM).
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1. V3 BO3AYyLIHO-CYXOM MOYBBI, MPOCESHHON Yepe3 CUTO C OTBEpPCTHSIMU |
MM, OTBeHIMBaOT 5 T TouHOCThIO 710 0,01 r u momemarot B (haphopoByrO yHalIKy
muamerpom 10—12 cwm.

2. OtmepuBaroT B cTakaHuuk 4 % -HbIil pacTBOp mupodocdara Harpus. s
HEKapOOHATHBIX, HE3aCOJICHHBIX, HE3arurcOBaHHbIX MOYB JIETKOTO
IPaHyJIOMETPUYECKOTO cocTaBa OepyT 2,5 MJ pacTBOpa Ha 5 T MOYBBI; JUIS
TSKEIOCYTJIMHUCTBIX, TTIMHUCTHIX U KapOOHATHBIX TIOYB — 5 MIT; 1JIs1 3aCOJICHHBIX
U 3aruncoBaHHbIX — 10 miL

3. HaBecky mouBbl cmauuBaioT 10 KamisiMm  4%-HbBIM  pacTBOpoM

nupodocdara HaTpusi 70 TECTOOOPA3ZHOTO COCTOSIHUS M OCTOPOXKHO, 0€3 HaKMUMA,
pacTuparoT B TeueHrne 10 MUH MECTHKOM C PE3MHOBBIM HAKOHEUHUKOM.
4. BpumMBaIOT B YaIIKy C MOYBOM OCTAaTOK pacTtBopa mupodocdara, M00aBISIOT
IUCTUJUTMPOBAHHYIO BOJY M Pa3MEIIMBAIOT CMECh MECTHUKOM JI0 COCTOSHUS
CYCIIEH3MH, KOTOPYIO CIMBAIOT 4e€pe3 CUTO C oTrBepctusiMu 0,25 MM B MEpHBIH
uumuHAp Ha 500 Mo it aHanu3a. PazMenmmBanue ¢ mpuOaBieHHEM HOBBIX OPUUNA
BOJIBI TPOJOJDKAIOT J0 TEX MOp, MOKAa BCA MOYBA HE OKAXKETCS MEPEHECEHHOU B
UTUHJIP.

5. Ocrarok c¢ cuta (wactuisl pasmepom 1 — 0,25 MM) cMbBIBalOT B
dapdopoByl0 HallKy, OTKyJa JEKaHTUPOBAHUEM BOJOW MOJHOCTBHIO MEPEHOCAT B
3apaHee B3BEIICHHBINM CYIIMJIBHBIA CTaKaH4YMK; OTCTOSIBIIYIOCS BOJY M3 HETO
CJIMBAIOT, OCTATOK BHIMIAPUBAIOT HA HTEPHUTOBOM IUIMTKE, 3aT€M BBICYIIMBAIOT B
cymiabHOM 1mikady npu 105°C 10 nocTOSHHON MacChl ¥ B3BEIIUBAIOT.

6. O0BbeM cycrneH3u# B MUIMHApPE A0BOAAT 10 500 MI U aHATU3UPYIOT ee
metonoM nuneTku. [Ipu moacyerax u3 maccsl nmocneaneit ¢ppakmuu (<0,001 mm)
BBIUMTAIOT MOMPABKY, COOTBETCTBYIOIIYIO COJAEPKAHUIO B CYCIIEH3UHU TMENTU3aTOpa
(mpu BHecenuu 10 mn 4%-HOoro pactBopa mnupodocdara HATpUs U 00BEME
nureTky 25 mut ona coctasiser 0,02 r).

[TpoObI U3 mUIMHAPa OEPYT MUMETKON HA 25 MII ¢ pa3IMyHON TITYOUHBI IS
pPa3IMYHBIX TPYNI MEXaHMYECKHX 3JieMeHTOB. Bcero OepyT deTbipe mpoObI B
TaKOW MOCJIEIOBATEIILHOCTH

|  1poba ¢ rmy6uns 25 cm; yactunsl < 0,05 mm

Il mpoba c rimy6unst 10 cm; yactuisl < 0,01 MM

11 mpoba c riay6unsl 10 cm; wactusl < 0,005 MM

IV mpoba ¢ rmybunst 7 cm; gactuisl < 0,001 Mm.

B Tabnuiie npuBeaeHbl CPOKHU, B KOTOPbIE OEpyT MPOObI Jisi TIOUBHI C
MJIOTHOCTHIO TBEPI0H (ha3el 2,60 r/em’,

Cpoxu B3siTHSI TPOO

Huametp | I'myOuna nmorpyxenus Bpewmst oTrcTanBanus npu pa3HbIX TeMIieparypax, °C
YacTHUll, |ITUIETKU B CYCIIEH3HUIO (B
MM CM) JUIsl B3SITUS TIPOO 10 15 20 30
<0,05 25 149 ¢ 130 ¢ 115¢ 92c¢
<0,01 10 24 MuH 52 ¢ 21mun 45¢ 19 mun 14c 15Mun 17 C
< 0,005 10 1 439 Mun 27 ¢ 1426 Mmun 59| 1416 Mmun la Olmun
c 55¢ 10¢c
< 0,001 7 29 4 0 MuH 25922 mun | 22426 MuH | 15 9 50 mun
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7. IIpoOb1 GepyT crnenyromuM 0o0pa3oM. 3aKphIBAIOT LMIMHIAP MPOOKOM U
B3MYYHBAIOT TOYBEHHYIO CYCHEH3UIO JCCATHKPATHBIM  IEpeBEpThIBAHHUEM
WIMHJpPA BBEPX JHOM U 00patHO. Cieayer o0pamaTth BHUMaHHe HA TO, YTOOBI
Ha JHe HMJIMHAPA He 0CTAJIOCH MPUIMIIINX YacTull nouBsl. [locie nocnenHero
000poTa MUIMHJIP CTaBAT HA CTOJ U CPa3y CYUTAIOT BPeMsl OTCTAHBAHUA.

3a MHMHYTY JI0 HMCTEYEHHs] CpOKa OTCTAMBAaHUS LWIMHAP CTaBAT MOJ
MUTETKY, OCTOPOXHO OIMYCKAIOT €€ Ha 3aJaHHyl0 TIyOMHY U HaOuparoT B Hee
cycnensuto. llociie 3TOro MNUNETKYy OCTOPOKHO BBIHUMAKOT W3 MWIMHApPA H
CYCIIEH3MIO U3 IMHIETKH CIMBAIOT B 3apaHee B3BeLICHHbIH cTakaHuMK. [locne
CTEKaHUsI TPOOBI MPOMBIBAIOT ~ MHUIETKY HEOONBIIMM  KOJUYECTBOM
TUCTUJUTMPOBAHHOM BOJBI B TOT K€ CTAKAHYUK.

8. BzaTtyio mpoOy BBIMApWBalOT HA STEPHUTOBOM IUIMTKE 1O MOJIHOTO
BBICBIXaHHS, BBICYHIMBAIOT B cylimiibHOM Mmikagy npu 105°C go mocTossHHOM
MAaCChI U B3BEIIMBAIOT HA AHATUTHYECKUX BECAX.

9. B3sB nepByto npoOy, CyCHEH3UI0 B IUJIUHAPE CHOBA B30ANTHIBAIOT H T10
UCTEUEHUHU OIPEIEICHHOr0 BpeMeHU OepyT BTOpyr npody u T. O. Bpewms
OTCTAauBaHUsl OTCUUTHIBAIOT MOCJE KaXJIO0ro B30aiThiBaHUSA. J0JIMBATh HMJIUHIAP
BO/10i1 1OCJIe B3AITHS NPO0 HeJIb3sl.

IIpn aHanu3e 3aCOJEHHBIX MMOYB MOXKET IPOM30MTH NOJIHAS WM YaCTUYHAS
KOaryJisiliisl CyClieH3uu B uuiuHape. [Ipu nosiBaeHuM NpU3HAKOB KOAryJsIlUU 10
B3sATHS | MPOOBI CYCIEH3WIO0 OCTABISAIOT HAa 1—2 CyT A0 TOJHOTO OCBETJICHHSI
KUAKOCTH. Ee cnuBaloT W OmpeAenstoT B HEMl coiep:kaHue cosied (TUIOTHBIN
ocTtaTok). Ecnu st ompeiesneHust MIOTHOTO OCTAaTKa B3SATO 25 MJI OCBETJIECHHOM
KUJIKOCTH, TO U3 HAUJECHHOTO B HEM KOJW4ecTBa cosiell cienyer BbiuecTh 0,02 r
BHECEHHOT'O MIPU NOAroToBKe nupodocdara HATpUsl.

Maccy IUIOTHOrO ocraTka COJIEW BBIYUTAKOT M3 MAaCChl B3SITOM HABECKU
MOYBBI U B JJaJIbHEHILIEM BCE pacdeThl COJEPKaHUs MEXaHMUECKUX (ppakuuil BeIyT
B MpOIEHTax Macchl OeccoyieBoil HaBecku. K ocanky B LMIMHApPE BHOBb
npwiuBatoT 10 mn 4%-Horo pactBopa mupodocdara HaTpusa, CMeCh TIIATEIHLHO
MEepEMENINBAIOT, JOBOJAT 00beM /10 S00 MII U CYCHIEH3UIO0 aHAIM3UPYIOT METOAOM
MUTIETKH.

Pe3ynbrathl B3BeMIMBaHUS U pacuéra npo0 WK YaCTHUIl 3allMChIBAIOTCS 10 hopMe

KpymHbrit [IpobGa
U CpeHui | I I v
IToka3zarenn pea ‘ ’ ’
IIECOK Pasmep vactun, Mmm

(1-0,25mMm)| <0,05 <0,01 <0,005| <0,001

Howmep crakanunka
Macca crakaHuuKa
Macca crakaHuuka ¢ npodamu
HUJIN YaCTUIIaMu
Macca nipo0, gactuir
Conepxanue mpo0, yacTtuil, %
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Pacuer PE3YJIbTATOB MEXAHUIECCKOI'0O aHAJIHU3A MOYBbI

1. Conepxanuie kpymHoro u cpeanero mecka (1—0,25 MM) BBIUHCIISIFOT 11O
dbopmyie:

P _ m'loo' KHZO
C
Tac P — xomnuuecTBO KPYIIHOTO W CPpCAHCTO IICCKA, %, M — mMacca 4acTull,

octaBiuxcs Ha cute, T; 100 — xoaddurment nepecuera Ha 100 r mouBsl; Ko —
Kod(ppUIIMEHT mepecueTa Ha cyxyro ouBy, C — HaBecKa BO3/1.-CyXOM IMOYBHI, T.

2. Tlocnenyromue ¢Gpakiuu MEXaHHYECKUX OJEMEHTOB BBIYUCISIOT C
y4€TOM MACChl B3ATBIX MHUMIETKOW MpoO cycneH3uu. UToObl sicHee IpeICTaBUTh
MPUHLNI pacueTa, NPeIjiaraeTcs cXema, yKasblBarolllas, B COCTaB KaKOW MpPOOBI
BXOJUT Ta WM UHAasi (PpaKIus:

KpynHsblii 1 cpeqHuii mecok
(1 -0,25 MM) — OCTaTOK Ha CHTE
Menxkuii necok — 0,25 — 0,05 mm
100 %  Kpynnas nsuts — 0,05 — (0,01 mm
Cpennsist mbuib — 0,01 — (0,005 mm Il mpoba 1 mpoba
Menxkas nieuts — 0,005 — (0,001 mm 11l mpo6a
N < 0,001 M }IV npopa

N3 cxembl BUJIHO, UTO B cocTaB ([ mpoObI BXOAUT KPYIMHAasi, CPEIHSISA, MEJIKas
neutb U Wi, a ll—sce ¢pakuum | ppoObl, 32 HCKIIOYEHHWEM KPYMHOW MbLIH.
[ToaTomy, 3Hast copepxkanue | wu I\ mpoO, MOXHO MO pPa3HOCTU BBIYUCIUTH
COZEpKAHUE KPYITHOU MBLIH.

B Il mpoGy BxomsaT Bce dpakuuu |l mpoObl, 3a uUCKIIOUEHHEM CpeaHen
eI, TO3TOMY T0 pasHoct Mexay |l u |1l mpoGoit MOXKHO BBIYMCIHTH
conepxkanue cpenned meutd. [lo pasnoctu mexay Il u IV npobGoii BeMUCISIOT
KOJIM4YeCTBO Meskoi mbuti. B IV mpoOy BXOAAT OJTHU UIMCTHIE YACTUIIBI, IOATOMY
ee cojiepKaHhe COOTBETCTBYET COACPHKAHUIO MIIMCTON (hpaKUuu.

3. Conepxanue menkoro necka (0,25 — 0,05 MM) BBIUUCISAIOT MO Pa3HOCTH
Mexay cyMMoit Becex ppakuuii (100 %) u cymMoil KpyITHOTO U CpeAHEro necka u |
poObI 110 hopmyIie:

m=100—-(p+ ny),
re M—KOJUYECTBO MEJIKOTO Tecka, %; p — KOJIMYECTBO KPYIMHOTO M CPEIHETO
necka, %; n; — xonmdecTBo yacTuil I mpoos1, %.

KonuuectBo vactuir | mpoObl BEIYUCTAIOT 11O (hopMmyIie:

. m, V100 Ky
V,-C
rje M; — Macca nepBoii nmpoOsl, r; V — o0beM cycnensuu B muiuHape, Mia; 100 —
koa(durment nepecuera Ha 100 r moussr; V; — 006beM B3aTOM TpoOBI, MiT; C—
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HaBeCKa BO3AYLIHO-CYXOW MOYBBI, B3sTas IJIs1 MEXaHUYECKOT0 aHalu3a, T; Kyoo, -
K03 (DUIIMEHT MepecyeTa Ha CyXYIO MOYBY.
Taxk »xe paccuutsiBatoT cogepxkanue yactul I, 11l u IV npo6, noacrasmnsis
BMECTO M; COOTBETCTBYIOLIYIO Maccy po0 B rpammax.
4. Conepxanue kpymaon meu (0,05—0,01 MM) BEIUUCISIOT IO OopMyIIE:
N; - N;= % kpymHO# mbLH, Tae Ny — I mpoba, %; n, — I mpoba, %.
5. Conepxxanue cpenueit ety (0,01—0,005 Mm) BEIYHCIISIOT TI0 (hopmyie:

N, — N3 = % cpenneit meuH, TAe N,—II poba, %; n3 — 11 mpoba, %.
6. Conepkanne menkoi butd (0,005—0,001 MM) BEIYUCIISIOT 110 hopMyIie:
N3— Ny = % mMenkoit ey, T1e n3—I 1 mpoba, %; ny — IV npooba, %.

7. Conepxxanune mwia (<0,001 mm) paBHO KoudecTBY yacTuil IV mpoObl B
IPOICHTAX.

IIpumep pacyeros
PaccmoTpum pacdeT pe3yabTaToB aHaIM3a Ha KOHKPETHOM ITpuMepe.
B3aTo s MeXaHMYeCcKOro aHajau3a S I BO3AYIIHO-CyXOW mouBbl, Kyyo =
1,02.
B pe3ynbrate aHanm3a nojaydeHsl JaHHBIE: Macca YaCTHIl, OCTABIIUXCS HA
cure, 1,3538 r;
Macca I mpo6s1 0,1309 1, a conepkaHue ee paBHO:
n; =(0,1309 - 500 - 100 - 1,02) / (25 - 5) = 53,4%
Macca I mpo6s1 0,0549 r, coneprkanue ee paBHO:
n, =(0,0549 - 500 - 100 - 1,02) / (25 - 5) = 22,4%
Macca III mpo0Gs1 0,0402 r, conepkaHue ee paBHO:
nz = (0,0402 - 500 - 100 - 1,02) / (25 - 5) =16,4%
Macca IV npo6s1 0,0328, conepkanue ee paBHO:
ny =(0,0328 - 500 - 100 - 1,02) / (25 - 5) =13,4%
Ha ocHOBaHMM MOJTy4eHHBIX JaHHBIX HAXOAUM COJIepKaHue (pakiuit
MEXaHMUYECKHUX JIEeMEHTOB. KoIM4ecTBO KPyMHOTO U CPEIHETO MeCcKa paBHO:

1,3538-1,02-100 _ 27,6 %; menkoro necka 100 - (27,6+53,4) = 19,0%; xpymnHoii
neum 53,4 -22,4 = 31,0%; cpenneii b 22,4 - 16,4 = 6,0%; Menkoii neiau 16,4 -

13,4 = 3,0%; nna 13,4%; cymma 100,0%.
[Tony4yeHHBIC pe3yIbTaThl 3aIIMCHIBAIOT 110 GopMe:

PGS}U’IBT&TBI MCXaHHNYCCKOI'O aHaJIn3a IIO4YBbI

ITousa, Pa3zMep MeXaHHUUECKUX JIEMEHTOB MM, H
reHETHYECKUH ux conepxkanue, %
ropusontu | | MTPOCKO- ol = Haspanue
Lo —
rayOuHa B3sTus | THICCKasd 0 S| 3|88 4 4 HIOYBBI 110
- - o
0bpasiia, cM | BTAKHOCTE, | 3 C|> C|> S| S S S | rpaHyJIOMETPUYECKOMY
% | o) on | &4 v o Vi COCTaBy
— N o ol 8 \
o o S| 2
© | o
HepHoBo- 276 (190 |31,0 |6,0 | 3,0 |13,4 |22,4 JlerkocyrnuHucTas
[1OJI30JIMCTas, KPYITHOIBLJICBATO-
A; 2-18 2,0 recyaHas
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Ha ocHOBaHMU MOJIyYEHHBIX JAHHBIX JAETCS OCHOBHOE U JONOJHHUTEIbHOE
Ha3BaHME MOYBHI 110 TPAHYJIOMETPUUECKOMY COCTaBY.

UToOBI aTh OCHOBHOE€ Ha3BaHHE MOYBHI HEOOXOIUMO HAUTHU COJAEpIKAHUE
«pu3NUecKOW TIMHBDY WU «(U3UYECKOTO MEeCKa» M BOCIOJIb30BATHCS EIUHOU
kiaccudpukanumedn 1o B.M.Kupromumny. B manHOM  cimydae  mouBa —
JIETKOCYTJIIMHUCTASI.

JlonmotHMTEIbHOE Ha3BaHUE AAETCA ¢ Y4ETOM mpeodiagaromux (pakiui.
Takux ¢pakmuii BeIIEHAIOT TATh: epaseaucmas (3 — 1 mwm), necuanas (1 —
0,05MM), BKJIIOYAKOIIAsi MECOK KPYMHHBIN, CPETHUN U MEIKHUU, KpYHHONbLIe8amasl
(0,5 - 0,01 mm), neiresamasn (0,01 — 0,001 MM) BKJIFOYAOIIAs IMBUTH CPEAHIOD U
Menkyo U wiucmasa (< 0,001 mm). Haxomar nse mpeBanupyromue (Qppakiuu u
N00aBIIOT WX K OCHOBHOMY HAa3BaHUIO IIOYBBI, TPHUEM (pakmus, KOTopas
a0COJIOTHO TMpeo0sIaaeT CTaBUTCSA HA MOCIEAHEE MECTO. DTUM MOTYEPKUBACTCSA
€€ JOMUHUPYIOLIEE MOJI0KEHUE B ITOYBE.

B namem npumepe coaepkaHue mnecuaHoil ¢pakuuu cocrtapisier 46,6%,
kpynHonbsuieBaToit — 31,0%, nieuieBaroit — 9,0%, wnuctoit — 13,4%. IlpeobnanaroT
necyaHas W KpyHHoOIbUIeBaTas (Ppakiuu, KOTOpble M  OTpaXaroTcs B
OKOHYATEJIbHOM HAa3BaHMM TMOYBBI [0 TPAHYJIOMETPUYECKOMY COCTaBy —
JIETKOCYTJIMHUCTAs [I€CYaHO-KPYITHOIIbLIEBATAS.

ITo pe3yabTaram MEXaHUYECKOTO aHanu3a HaXOJUTCS
«TPaHyJIOMETPUYECKUM TIOKa3aTedb CTPYKTYPHOCTH» C TOMOIIBIO KOTOPOTO
MOXXHO OIICHUTh MOTEHIMAIbHYIO CIOCOOHOCTh TMOYBBI K OCTPYKTYPHUBAHUIO.
MexaHW4YeCcKUEe FJIEMEHTHI MPU 3TOM Pa3ACIISIOTCS HAa aKTUBHBIE, IPUHUMAIOIINE
ydacThe B TMpoleccax KoaryJasiuu W oOJajaromme IEeMEHTUPYIOIIEH
CIIOCOOHOCTBIO, M TIACCHMBHBIE, YYACTBYIOIIHNE B CTPYKTYPOOOpa30BaHUU Kak
ITACCUBHBIN MaTepHaJl.

B nouBax ¢ BBICOKUM COJIEpKaHUEM TyMyca (TEMHO-CEpbIE JIECHBIE U TEMHO-
KaIlITAHOBBIE TOYBBI, YEPHO3EMBbI) AKTHBHOE YYacTHE B CTPYKTYpOOOpa3OBaHHUH
OpUHUMAIOT (QpPaKIMKd Wia W MEIKOW MbUIM. B  mouBax MaloryMmycHBIX
(mMOA30JIMCTBIE UM JCPHOBO-TOJ30JUCTHIE, CBETJIO-CEpPhI€ JIECHBIE M CBETJIO-
KallITAHOBBIE MTOYBBI) AaKTUBHOM SBJISIETCS TOJIBKO MIUCTast (PpaKius.

Ucxonss w3 »otoro, ¢Gopmysbl i pacuera «TPaHyJIOMETPUYECKOTO
MOKAa3aTeNsl CTPYKTYPHOCTH» UMEIOT CIAEAYIOIIUN BUI:

JUTSl TYMYCHPOBAHHBIX TTOYB

p-2*h 100
¢ c
TSl MQJIOTYMYCHBIX TIOYB
P=—2_.100,
b+c

rJie a — KOJMYECTBO mia, %; b — KOJIMYecTBO MENKO# MBUIH; C — KOJIMYECTBO
CpelnHel U KpynHoU nbuin, %0.

Yewm BbIlIe BeninunHa P, TeM Oouiblile MOTEHIMANbHAs CTOCOOHOCTH OUBBI K
OCTYKTYPHUBAHHUIO.
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3. Oprannyeckoe BemecTBo MOYB

JIrobast mouyBa COAEPKUT TO WIM HMHOE KOJMYECTBO pPa3zHOOOpPa3HBIX
OpraHUYEeCKUX BEIIECTB, MPOIYIEHTAMH KOTOPBIX SIBJISIOTCS HACENISIOUE €e
’KUBBIC OPTaHU3MBI.

Bcst cOBOKYITHOCTh OpraHWYeCKUX KOMIIOHEHTOB B MpEJenax IMOYBEHHOTO
mpodIsi HA3bIBACTCS OPTaHUYECKUM BEIIECTBOM IOYBBL. JTO OOINEE TOHSITHE
o0ObEUHSET BCE OpPraHUYECKHEe KOMIIOHEHTHI TIOYBBI 32 HCKIIIOYEHHEM TeX,
KOTOPBIE BXOJIAT B COCTaB KUBOM Oromacchl (31apoHa). D1adoH BKIIOYACT KUBBIC
KOPHM pacTEeHUM, MHMKPOOPTraHU3Mbl W TOYBEHHYIO (hayHy, Ha €ro JOJIto
npuxoauTcs 2-15 % ot ol1ero copepxkaHusi OpraHUYeCKOTO BEIIECTBA MTOYBHI.

AKKyMyJISLIMsT  OPTaHUYECKOro  BEIECTBA B BEPXHHUX  TOPU3OHTAX
MOYBEHHOT0 TPO(UIISL B KOJTUYECTBAX B JIECATKH U COTHHU pa3 MPEBOCXOMISIINX €T0
COJIEpKaHKE B TOYBOOOPA3YIONIUX OPOJIaX SBISCTCS BAXKHEUIICH OTIMUNTEIbHON
YepTOoi OYBOOOPA30BATEIBLHOIO MPOIIECCa.

Opranuyeckoe BEHIECTBO TMOYBBI MOJPA3ACISACTCS HAa JBE TPYIIbL:
OpraHUYEeCKHEe OCTAaTKM M Tymyc. HepasmokuBiimecs OCTaTKH, KOTOPHIE BUIHBI
HEBOOPY)KEHHBIM TJIA30M WM TMOA Jymoi, cocraBisitor 5-10 % ot obmero
colepKaHUsl OPraHWYECKOTO BEIIECTBA TIOYBBL. Bxojasmuye B WX COCTaB
OpraHWYECKHE KOMITOHEHTHI SIBISIFOTCS HCTOYHMKOM OO0pa3oBaHUS TyMmyca, Ha
JI0JIF0 KOTOPOTO B OOJBIIMHCTBE MUHEPAIBbHBIX MOYB Npuxoautcs 10 90-99 % ot
00111ero coiepaHusi OpraHUuYeCKOTO BEIECTBA.

['yMycoM Ha3bIBalOT CIIOKHBIA JUHAMHUYECKUNA KOMIUIEKC OPTaHUYECKHX
COCTMHCHUIA OOpa3yIOMUXCS TPH PA3IOKCHUH | T'YMH(PUKAIMA OPTraHUIECKUX
OCTaTKOB M TPOAYKTOB JKHU3HEACITCIILHOCTH XUBBIX OpraHu3MoB. B cocrase
rymMyca pa3ndaloT TPOMEKYTOUHBIE TPOAYKTHI pacmaga W TyMUUKAIUH,
Hecrenn(puaeckue OpraHuYeCKUe COSAMHEHUS W CIeNU(PUYeCKue TYMYCOBBIC
BEIIECTBA, IPEICTABIICHHBIE TYMYCOBBIMH KHUCIOTAMHM
— TYMUHOBBIMH U (PYJTEBOKHCIOTAMHU U HETUIPOIU3YEMBIM OCTATKOM.

Oprannyeckoe BeIIeCTBO UTPAET OYCHb BAXKHYIO POJIb HE TOJIBKO B TEHE3UCE
U TUIOAOPOJUU TI0OYB, HO M B HOPMAIbHOM (DYHKIIMOHMpPOBAHUU Ouocheps
BOOOIIIE.

Oprandueckoe BEIIECTBO TIOYBBI OKAa3bIBAaCT pEIAIOIICe BIUSHUE Ha
rJ1I00aNbHBIA KPYTOBOPOT YIJIEPO/A, COCTABISIONIEr0 OCHOBY >KM3HU U 3BOJIOLUU
ouochepnl 3emiu.

['yMyC 110YBBI — OCHOBHOM MCTOYHUK DHEPTHH JJIS MPOIECCOB MPEBPAIICHHUS
B TIOYBE OPTraHUYECKHX W MHUHEPAIBHBIX COCIUHEHUHN, OMOCHHTETUYECKUX W
OpraHO- MUHEPAIBHBIX PEaAKIIHH, KU3HEIEATSIbHOCTH MUKPOOPTAHU3MOB H T. II.
CyMmMapHbIe 3amachl HEPTUH, CBSI3aHHOW B T'yMycCe€ MOYBEHHOTO TOKPOBa BCEW
CyIlIM IUIAHETHI, OLICHUBAIOTCA B mpeaenax 4 - 10%-10% JIK ¥ paBHBI WA JTaxXe
MPEBBINIAOT 3aMachl HHEPTUM, HAKOIUICHHOW HAA3€MHON dYacThlo (PUTOMACCHI.
CrnenoBaTenbHO, TYMYCOBYIO 000JI0UYKY CYIIHM MOXHO CUMTATh OOIIEIIaHETapHBIM
AKKyMYJISITOPOM M pACTpENeUTeNIeM DSHEPrud 00pa30oBaHHOW B  IpoIlecce
doTocuHTE3A.
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3.1. Onpenenenue rymyca no meroay U.B. Tiopuna B Mmogudpukanuu
B.H. CumakoBa

MeTon OCHOBaH Ha OKHICIICHHH YTJiepojaa TymycoBwix BemecTB 10 CO, 0,4
H. pacTBopoM aAByxpomoBokucioro kamms (K,Cr,O;), mpuroToBI€HHOTO Ha CEPHOM
KHUCIIOTE, pa3BeleHHON B Bojae B o0ObeMHOM oTHomeHuu 1:1. [lo kommdecTBy
XpPOMOBOM CMecH, TOIIEANIeH Ha OKUCICHUE OPraHUYecKOro yriepoja, CyIsiT O
€ro KOJMYECTBeE.

Peakiust okuciaeHus: MPOTEKAET IO CIEAYIONIEMY YPaBHEHUIO:

3C + 2 K,Cr,0; + 8H,SO, — 3CO, + 2K,S0O, + 2Cf2(SO4)3 + 8H,0

MeTon HENmpUTOAEH M1l TIOYB, COJIEPIKAIINX 3aKHCHBIC COCTMHCHHMS JKeme3a
W MapraHiia, a TaKXke XJOpuIsl B KojmdecTBax Oosee 0,6%, Tak kak dYacTh
XpPOMOBOH CMECH PacXOOyeTCss Ha WX OKHUCIEHHE, YTO HCKaXaeT pPe3yJbTaThl
aHanau3a.

Xona anaam3sa. 1. M3 oOpasua nmoyBbl, MpocessHHOM uepe3 cuto 1 MM OepyT
cpenHioo mpody BecoM 10-15 r u oTOMparOT HEPA3TOKUBIIUECS OPTaHUYECKHE
octrarku. [locie aToro mouBy pactupaior B (papPopoBoil CTyNKe U MOJIHOCTHIO
poceuBaroT yepe3 cuto ¢ otBepctusimu 0,25 mm. U3 mpocessHHoro obpasiia 6epyr
HABECKY /IS aHAJIN3a, OPUEHTUPYSCH MPX 3TOM Ha IIBET MOYBHI U MPEANOIaracMoe
conepxanue rymyca (E.B. Apunymkuna, 1970):

Oxpacka TOYBBI Conepxanmne rymyca, % Benuunna HaBecku, T
UYepnas 7-15 0,05-0,1
TemHo-cepas 4-7 0,2

Cepas 2-4 0,3
CaeTtno-cepas 1-2 0,4

Benecas 0,5-1 0,5-0,7

2. Hamecky mouBbI TiepeHOCIT B KOHHMYecKyr koinOy Ha 100 mu u
npUIUBarOT U3 O6ropeTku 10 Mi1 XpOMOBOM cMecH, HO HE CIUIOLIHOM CTpyei, a Tak
yTOOBl OBLIM BHUIHBI MAJalOIIUE Kallid, MHA4Ye 4YacTh PEaKTHBAa OCTAHETCS Ha
cteHkax Owoperku. CoIepXKUMOE€ OCTOPOKHO MEPEMEIIMBAIOT  KPYrOBbIMU
nexkeHusiMu. [Ipu comepkanuu B mouBe rymyca Oosnee 15%, ananuze JE€CHBIX
MOJCTHIIOK U OTOP(POBAHHBIX 00PA3LOB MOKET HE MPOU3OUTH MOJIHOTO OKUCIECHUS
yIJIepoia, M03TOMY KOJIUYECTBO XPOMOBOM CMECH YBEIMUYUBAIOT 10 20 MIL.

3. B kon0y BCTaBAsIOT MajJ€HbKYIO BOPOHKY, KOTOpas CIYKUT OOpaTHbIM
XOJIOMUIILHUKOM, CTaBST Ha TMPEABAPHUTEIILHO HATrPETYI0 acOECTOBYIO CETKY WIIH
ATEPHUTOBYIO IUJIUTKY, HOBOJST JI0 KWIEHUS M KUIATIT 5 MHUH C MOMEHTa
MOSIBJICHUS] KPYIHBIX My3bIpbKOB CO,. BypHOro KumeHusi He JTOMYCKAIOT, TaK Kak
ATO MPHUBOAUT K HCKAKEHUIO PE3yJbTAaTOB U3-32 BO3MOYKHOTO Pa3JI0KECHHUS
XPOMOBOU CMECH.

4. Tlo ucTteyeHMM BPEMEHU KHUIICHHUS KOJIOY CHHMAIOT U OXJIaXKIAroT.
Boponky u cTeHKH K0J0bI 0OMBIBAIOT W3 MPOMBIBAJIKU TUCTUIUTMPOBAHHON BOJIOM,
noBong oobem 10 30 — 40 mu. [JoGasnstor 4 — 5 kanens 0,2%-HOro pacropa
(deHnIaHTpaHUI0BOM KUCH0Thl U TUTPYIOT 0,2 H. pacTBopoM cosiu Mopa 110
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nepexoia OKpacKu M3 BUIIHEBOW depe3 (puoneToByro B 3eleHyr0. TUTpoBaHue OT
($uONETOBON OKpacKd [0 3€JIEHOM HYKHO MPOBOAWTH OCOOCHHO TIIATENBHO,
MPUJIKBas PaCTBOP MO KaIljIsiM.

5. [NapannenbHO TPOBOAAT XOJIOCTOE OMpECNICHUE, BBIMOMHSIS BCE TE XKe
oTepaIiy TOJIHKO BMECTO HABECKH TOYBBI HCTOIB3YIOT poKaieHHyto nem3y (0,1-
0,3 1) 4TOOBI 0OECIIEUYNTh PABHOMEPHOE KUIICHHUE.

Copep:kxaHre OpraHMYECKOTO YIJIepo/ia HaXoasT 1o (opMyIie:

(V, =V,)-#-0,003- K , -100
- ,

rne C — conepkaHue OpraHNYecKoro yrieposa, % OT MacChl CyXOW MOYBHI;
V1 — xonmuvecTBO coimu Mopa (M), TIONMIEANIEro Ha XOJ0CTOe TUTPOBaHUE; V -
KOJMUYECTBO coiu Mopa, norieniiee Ha TATPOBaHUE aHAIM3UPYEMOro obpasua, H -
HOpMaJIbHOCTh coiu Mopa; 0,003 — momspHas macca SKBUBAJCHTa YTIEpOa,
r/Moiib; Kyyo — KO3(QPUUUEHT rUrpOCKONUYHOCTH ISl IepecyeTa Ha abCOIIOTHO
CYXYIO HaBECKY MOUBBI; M — HaBeCKa BO3AYIIHO-CYXOW MOYBHI, T.

JIJis HaXO0XAEHUS KOJIMYECTBA TyMyca MOJNYyYEHHYIO BEIUYUHY YMHOXAIOT
Ha kodpdunment 1,724 wucxoas wWX TOro, 4ro B cpeaHeM 1 T yriepona
cooTBeTcTBYET 1,724 1 rymyca.

C =

Tymyc(%) = C(%)-1,724

IIpumep pacuera

HaBecka mouBsl, B3saTas juisl ananusa pasHa 0,125 r. Ha tutpoBanme mocne
OKHCIICHHS YIJepo/ia o4kl nonuio 12,2 mu conim Mopa, Ha X0JI0CTO€ TUTPOBAHUE
— 224 wmn. HopmampHOCTh comu  Mopa paBHa 0,204, xoaddunmeHt

rurpockonudHoctu — 1,04,
¢ _ (22,4-12,2)-0,204-1,04-0,003-100

0,125

I'ymyc =5,19 - 1,724 = 8,95 %

=5,19%

Pe3ynpTaThl aHANMM3a 3aMMCHIBAIOT MO Clieaytomeh Gpopme:

I'opu3soHT, Hasecka | O0beM Cons Mopa O6mmumii | OO6muiA
r1yOuHa Bo3aym- | KoCry0y, 00BeEM, MIT HOp- YIJIEpo | Tymyc
ITouBa oOpa3sia, cMm HO- MII Ha HA TUT- | Majlb- B % OT Maccel
CyXoHu X0JIOC- poBa- | HOCTb, H CYXOM TIOYBBI
MIOYBEI, T TOE HHE
TUTpO- | oOpa3s-
BaHHE ma
UYepHo- Ag
3eM 0-20 0,125 10,0 22,4 12,2 0,204 5,19 8,95
TUITAY-
HBIN
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IMoka3aTesin ryMycoBOI0 COCTOSTHUS MIOYB

[Ipu3zHax YpoBeHb [Ipenens! BenuuuH
OueHb BBICOKOE Boxaee 10
Bricokoe 610
Coaepxcalgne rymyca, Cpenee 4_6
% Huskoe 24
OueHb HU3KOE Memnee 2
Ou4eHb BBICOKHE Bomxee 600
; Bricokue 400 — 600
angcml (r)}éMyca 1; CII0€ | Cpennue 200 — 400
— CM, T/Ta Huzkue 100 - 200
OueHb HU3KHUE Menee 100
OueHb BBICOKAs Meunee 5
06 Bricokas 5-8
or amelgic.)cl\fb Cpennss 811
a30ToM L . Huzkas 11-14
OueHb HHU3KaA Bomee 14
['ymaTHbII Bomnee 2
Tun rymyca, @ynbBaTHO — I'yMaTHBIN 1-2
Crx: Cox I'ymaTHO — ynbBaTHBIN 05-1
@ynbBaTHBIN Me,Hee 05

4. TTorj1oTuTEIHbHAS CIIOCOOHOCTD IMOYB

Baxneiimas 0coOOEHHOCTh TTOUBBI — €€ T€TEPOreHHOCTh U MHOTO()a3HOCTb.
bnarogaps sTomy oHa crocoOHa yJIep>KHMBaTh BEIIECTBA PA3IMUYHONU MPUPOILI U
pa3HOro pasmepa, TMPUXOIAIIME C HEW B  CONPUKOCHOBeHHE. [louBoii
3aJI€PKUBAIOTCS MOJIEKYJIBI M OTIEIbHBIE HOHBI, BEIIECTBA OPraHUYECKOTO U
MUHEPAIBHOTO TPOUCXOKIACHHUS, KOJUIOMAHBIE YACTHUI[BI U TpyOble CYCIICH3UH,
napel, Ta3bl U KJIETKH MUKPOOPTAHU3MOB.

[Iporiecchl MOTJIOMICHUS, TPOUCXOSIINE B TTOYBAX, OOBEAUHSIIOT CaMble
pa3HOOOpa3HbIe SBIEHUS KaK COPOIIMOHHOMN MPUPOJIbI, TaK U HE CBSI3aHHBIC
HEIMOCPEJICTBEHHO ¢ copOIMel Ha yacTuiax moysbl. COBOKYNMHOCTDH SIBJICHUM

NOTJIOIIEHUS] W YAeP:KUBAHUSL PA3HOOOPa3HBIX TBEPAbIX, KHUIAKHX H
razoo0pa3HbIX BelleCTB HA3bIBACTCS HO2/I0MUMENbHOI CROCOOHOCHIbIO NOYEHL.

Jltobass mouBa cmocoOHa MOTJIOMATh W YJAEPKUBAThPA3HOOOpa3HbBIC
BEIIECTBA, MPUXOIAIINE C HEM B CONPUKOCHOBEHHE. BakHeMyr0 poiib B 3TOM
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urpaeT nouBeHHbIN norjomiatomuii komiuieke (1K), monstue, 0 KoTopom OBLIO
BriepBeie chopmynupoBaHo K.K. Teaporinem. IIIIK mnmo K.K. Tenpoiiity
MpeCcTaBIsieT co00il COBOKYNHOCTh HEPACTBOPHMBLIX B BOJ€ OPraHU4YeCKHUX,
MHHEPAJBHBIX M  OPraHO—MHHEPAJIBbHBIX COCAMHEHHH, HAXOAALIMXCH
NPEUMYLIECTBEHHO B BBICOKOAUCIEPCHOM COCTOAHMH M  00JIaJaroImx
BBICOKOH peaKUHMOHHOI M HOHOOOMEeHHOW cmocoOHoCThbIO. Peakius oOmena
ME3K/]ly HOHaMM ITOYBEHHOI'0 pacTBopa u noHamu yzaep:xkuBaembiMu 1K sBusercs
HanOoJiee XapakTEPHOU OCOOEHHOCTHIO MOYBEHHOIO IOIJIOMIAIONIEr0 KOMILIEKCA
KaK COCTaBHOM YaCTH MOYBBI.

Onpenesenue cyMmMbl 00MEeHHBIX OCHOBaHMiiMeTo10M Kannena-
I'mabkoBHIA
MeTton OCHOBaH Ha BBITECHEHUM OOMEHHBIX OCHOBaHUN HMOHOM BOJOpPOJIa
0,1 u pactBopa HCI o cxeme:
H

Ca
K| +4HC] [ K| + CaCl, + MgCl,
Mg H
H
KonnuecTBo mepemeAmux B pacTBOP OOMEHHBIX OCHOBAaHUHN OIpPENESIOT
10 Pa3sHOCTH MEXIy cozepxkanueM H' B pacTBope 10 M HOCIe B3aMMOJEHCTBUS
KHCJIOTHI C IOYBOH.
Jlyumine pesynpTaTsl MeTon Kammena — I'miapkoBUIla JaeT Ha MOYBAax,
O€IHBIX MOIJIOIIEHHBIMY OCHOBAHUSMH, HAIPUMEpP Ha JEPHOBO—IIOI30UCThIX.
Xon anamm3a. 1. B3semmBaror Ha TexHoxumuueckux Becax 10(20) r
BO3IYLIHO—CYXOM MOYBbI, IPOCESIHHOM uepe3 cuTo B 1 mM. 2. TlouBy BBICHIIAIOT B
kon0y Ha 250 mn. 3. U3 Groperku mpwimuBator 100 mn 0,1 # pactBopa HCI,
B30aNTHIBAIOT | U HAa poTaTOpe M OCTABIAIOT HA CyTKH. 4. CycrneH3uto QuibTpyoT
yepe3 cyxor Oe330ibHbIA (uibTp. Ecnu mepBbie mopuuu (uiabTpaTa OKaxyTCs
MYTHBIMH, TO X CHOBa BBUIMBAIOT Ha TOT ke GuibTp. 5. [lumerkoii otOuparoT
25(50) mut mpospauHoro ¢uiabTpaTa B KOHUYECKyr KoimOy Ha 100 —250 wu,
npuoOaBisitoT 2—3 kamiu (peHondranenta, KAMIATIT 1—2 MUH, 4TOOBI YJAIUTh
CO; u orrutpossiBatoT 0,1 H. pactBopoM NaOH no cinabo-po30Boii OKpacku He
ucueszatonied B TeueHUd 1 MuH. CyMMy OOMEHHBIX OCHOBAHHMM BBIYUCISIIOT IO

dbopmyie:

S (Vy -1 =V, -1,)-V, 100 Ky

V,-m

rie S — cymma oOMeHHBIX ocHOBaHuM, Mr—3kB. Ha 100 r mouBsr; V; —
konuuecTBo ¢uibTpara HCI, B3gTOTO 1711 TUTpOBaHUS, MJ; Hy — HOPMAaJIbHOCTH
HCI; V, — xommuectBo pactBopa NaOH, momienmero Ha TUTPOBAaHUE B3SITOTO
obbema ¢umpTpaTa, Mi; H; — HOpMaidbHOCTh NaOH; 100 — xoaddunment
nepecuera Ha 100 r mouBbl; Vo — oOumii o0beM ¢QuiabTpara, Mi; M — HaBecKa
BO3/IYIIHO-CYXO# MOYBHI, T'; Ko — KO3 PUIIMEHT rUrpOCKONUYHOCTH.

Eciau cyMmma 0OMEHHBIX OCHOBAaHMM B TIOYBE OXHUJAeTcs OoJibiie 15 M.-3KB.,
TO cojsiHOM kucaoTel Oepyt 200 Mi wiM ymeHbIIAlOT HaBecky mousel 10 10 T.
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Ilpakmuuecku  pyKoBoOCmeylomcs  CiedyrouumMu  OaHHLIMU: Ol OepPHOBO-
NnO030UCbIX U c8emlo-cepblXx JecHblx nous bepym 20 2 u 100 mn HCI, ons cepuix,
memHOo-cepbix iecHbix nous u yeproszemos — 10 e u 100 vz HCI.

IIpumep pacuyera
K naBecke noussl paBHo#t 20,0 r npuiuro 100 ma 0,108 v pactBopa HCI.
[Tocne B3aMMOJCHCTBUS TMOYBBI C KHCIOTOM BBITSDKKA oOTduiabTpoBaHa. Ha
tutpoBanue 50 mn ¢unprpara monwto 40 mn 0,106 v NaOH. Koaddunument

TUTPOCKONUYHOCTH paBeH 1,05.
_ (50-0,108-40-0,106) -100-100-1,05

S = 12,2 Mmr—ks/100 r mouBbI
20,0-50 ’
Pe3ynbTaThl 3anuchIBaioT 1Mo opme
HCI NaOH Cymma
O6beMm o0Omen-
. MOIILIO HA HBIX
o0 HOp- | ¢uiIbTpara HOp-
lopuzont, | HaBecka TUTPOBA- OCHOBa-
[Tousa o0beM Majib- | B35TOTO Ha Mallb- .
riyOWHa, CM | TIOYBBI, T HUE HUH, MI—
JI00ABJICHO | HOCTh, | TUTPOBA- HOCTb,
bunbT- 9KB Ha
K IOYBe, MII|  H HHE, MJI H
para, M 100
MOYBBI
JlepHOBO- Aq
; 20 100 0,108 50 40 0,106 | 12,2
MOA30JIUCTAs 0-20

5. KucjoTHocTb n HICJIOYHOCTD ITIOYB

K 4ncny BakHEMIIMX CBONCTB MOYBBI OTHOCUTCS peakiusi cpeabl. OHa
oOyCJIOBIIEHa HaJU4YMEeM M COOTHOIICHHEM B MOYBEHHOM PACTBOPE BOJIOPOIHBIX
(H") u runpoxcunbubix (OH) noHOB.

Peakiust mouBbl Xapaktepusyercsa BennuuHou pH, mpencrapistomein cooon
OTpUIIATEIBHBIN  Jorapudm aKTUBHOCTH BOJIOPOJHBIX HOHOB.
KOHIICHTpAIlMl BOJOPOJHBIX HOHOB BEAET K CHWXXEHUIO BenuuuHbl pH, korna
xoHLeHTpauus H —1oHoB ymeHbInaeTcs, BennunHa pH BoszpacTaer.

Paznuyator mouBsl: 04eHb CHIIbHOKHUCIBIE — pHkc < 4,0; cunbHOKHCIBIE —
4,1 —45; cpennexucisie — 4,6 — 5,0; cmabokucnsie — 5,1 — 5,5; HeTpanbpHBIE — 5,6

7,4; cmabomenounsie — pHypo 7,5 — 8,0; cpemnemienodnsie
cunbHomenounslie — 8,6 — 10,0; peskomenounsie — 10,1 — 12,0.

B npumanuu mouBe TOW WIIM MHOW PEAKIIUU CPEAbl UTPAIOT POJib OOIIas

XUMUYECKUI

HaIIpaBJICHHOCTb

MI/IHCpaJ'IOFI/I‘IeCKI/Iﬁ COCTaB IIOYBHI,

OYBOOOPA30BATEIHHOTO

nporiecca,
COJICp)KaHUE M COCTaB OPraHUYeCcKOro

VYBenuuenue

8,1 — 85;

u

BCIICCTBA, COCTaB OOMEHHBIX KaTUOHOB, HAJIN4YHUC HIIM OTCYTCTBHC COJ'ICﬁ,

KU3BHEACATCIbHOCTG JKHMBBIX OPraHHU3MOB,

BJIQYKHOCTD TTOYBHI.
B cBoto ouepenp peakiys cpebl OKa3bIBaeT 0O0JIbIIOE BIUSHUE HA CBOMCTBA
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NOYBBI U XapakTep MPOTEKAKIIUX B HEM mpoueccoB. C peakuen cpeapl CBI3aHa
pacTBOPUMOCTb MHOTMX COEIMHEHUH W JOCTYNHOCTh 3JJIEMEHTOB IHUTaHUS
pacTeHUsM, >KM3HEAEATEILHOCTh MHUKPOOPTaHU3MOB U OOpa30oBaHHE T'yMYCOBBIX
KHCJIOT, pacnaa W CUHTE3 MHHepanoB. OT peakuuu cpelbl BO MHOTOM 3aBHUCHUT
MOJABMKHOCTh MHUHEPAIbHBIX M OPraHMYECKHUX BEIIECTB IOYBBI, YTO CO3HAET
MPEANOCHUIKY JJI1 BOBJICYEHUS UX B MUTPALMOHHBIE TIOTOKHU.

Peakuus cpenbl pa3MyHbIX OYB KOJEOJIETCs B IIMPOKUX npeaenax. Kucnas
U CWIbHOKHCHAsh pPEakius Ccpeapl NPUCYIIa KpPaCHO3EMaM, IKEITO3eMaM,
MOJ30JIUCTBIM U TOPHSAHUCTO—TIOI30JUCTHIM TOYBaM, TOP(Y BEPXOBBIX OOJIOT.
CUIIBHOILIEIOYHYIO PEAKIUIO CPEIbl UMEIOT MHOTOHATPUEBBIE COJIOHIIBI U COJIOBBIC
COJIOHYAKH, HEWUTPAJIbHYI0O — YEPHO3EMBbI, TEMHO—CEPBIE JIECHBIE M TEMHO—
KAIITAHOBBIE MOYBBI.

Onpenesnenue peakuuu cpeabl noussbl (pH)
MOTEHIHOMETPUYECKHUM METOA0M

Jns onpenenenus pH moyBsl NOTEHIUOMETPUUECKUM METOAOM UCIIOJIB3YIOT
MOHOMED, K KOTOPOMY IOJCOCAUHSIOT CTEKJISHHBIM U3MEPUTEIBHBIN JJIEKTPO U
XJIOPCEpEOPSHBIM  AMEKTPOJl cpaBHeHHs. Pabodeil YacThi0O W3MEPUTEIHLHOTO
ANIEKTPOJia SIBIISIETCS CTEKJIsHHAas wMemOpana. I[lpu wusmepenun pH wmexay
MeMOpaHOW W pacTBOPOM (CyCIE€H3HEH) BO3HHKAET pPAa3HOCTh IOTEHIIMAJIOB,
KOTOpasi 3aBHCUT OT AaKTHBHOCTM HOHOB BOJOpoJa B pactBope. I[lockonbky
npuoOOpel  OTKAaIMOpOBaHbl B enuHuMLax pH, TO pa3HOCTP MNOTEHLHAIOB Ha
CTEKJSIHHOM DJIEKTPOJAE M DJIEKTPOJE CPAaBHEHMUS JA€T COOTBETCTBYIOUIYIO
BenmuuHy pH.

Xoa anauam3a. 1. [Insg onpeneneHuss akTyalbHOW KACIOTHOCTH 10 r mouBbI
B3BEIIMBAIOT HAa Becax ¢ TOouyHOCThIO a0 0,1 T W mepeHoCAT B CTEKJISTHHBIN
crakaHuuk Ha 50 mi. 2. K HaBecke npuOaBisitoT 25 M JUCTUILUTMPOBAHHOM BObI,
yTOOBI OTHOIIICHHUE TTOYBA: pacTBop coctaBmiio 1 : 2,5. 3. ComepkuMoe cTakaHIMKa
NepeMENIMBAlOT B TEYECHUU 5 MHUH CTEKJIsSHHOM manoukoi. 4. B cycmenszuro
MOMEIIAIOT CTEKJISHHBIN U3MEPUTENbHBINA AIEKTPOJ U XJIOPCEPEOPSHBIN dIEKTPO]T
cpaBHenus. 5. U3mepsitor pH Ha motenmmomerpe. Ilpu onpenenennn oOMeHHOU
kucioTHocTd (pH cosieBOii) BBITIONHSAIOT BCE T€ K€ OMEparii, TOJIBKO BMECTO
JTUCTHWJUTMPOBAHHOM BOJABI K TouBe mpuimBaroT 25 mu 1 H pactBopa KCI. Ilpu
aHanu3e TOP(PSHBIX MOYB M JIECHBIX MOJCTUIIOK COOTHOUIEHUE IMOYBA : PACTBOP
cocrasisier 1 : 25.

OnpenesneHue ruAPpOTMTHIECKOM KUCJIOTHOCTH 10 Kanneny

Onpenenenne rupOIUTHYECKON KUCIOTHOCTH OCHOBAaHO HA TOM, YTO IPHU
B3aumozeiicteun pactBopa CH3COONa ¢ mouBoit o0pa3zyeTcsi ykcycHasi KUCIOTa,
KOTOpasi OTTUTPOBBIBAETCS IWIeN04bl0. [0 KonMuYecTBy wHIenOYM, MOLIEAIIEN Ha
TUTPOBAHUE, U CYIAT O BEIUYHHE TUAPOTUTHYECKON KUCIOTHOCTH.

Xox anamm3a. 1. Ha rtexHoxumuueckux Becax otBemmBaoT 20 T
BO3/IyIIIHO—CYXOU MOYBBI, MPOCESTHHOM yepe3 CUTO B 1 MM, U BBICHINAIOT B KOJIOY
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Ha 200 mi1.

2. K mouse npmwmatot 50 mia 1,0 H. pactBopa CH3COONa u B30aNTHIBatOT
COJIEPKUMOE KOJIOBI B TeueHue 1 4.

YacoBoe B30anThIBaHUE MOKHO 3aMEHUTH MSTUMUHYTHBIM B30aJIThIBAHHEM
PYKO# C MOCEAYIOUM OTCTAMBAHUEM CYCIIEH3UH B T€UEHHUE CYTOK.

3. Cycnens3uio oT(pUIbTPOBBIBAIOT Yepe3 CyXoH ckiaayarsiii punbtp. [lepen
(GUIBTPOBAHUEM KUIKOCTH XOPOILIO B30AJITHIBAIOT, YTOOBI MEPEHECTH IMOYBY Ha
¢bunbTp. Eciu punbTpaT okaxkeTcs MyTHBIM, €ro CJIeIyeT CHOBA MPOPUIbTPOBATH
4yepe3 TOT Ke PUIIbTP.

4. OtOuparoT NMUMETKOW 25 MJ Mpo3payHoro QuibTpaTra U MEPEHOCAT B
KOHUYecKyto koj0y Ha 100 mur.

5. [Ipubapnstor 1—2 kamnu QeHondranenHa U OTTUTPOBBIBAIOT (UIBTPAT
0,1 H. pactBopoM NaOH 10 c1abo—po30Boii OKpacku, HE UcUe3aronieil B TeueHue |
MUH.

['uaponuTHUeCKyI0 KUCIOTHOCTD BEIYUCISIOT O (hopMyIie:
VeV, 1754100 Ky

Hr MV
2

rae: Hpr — ruponutuyeckas KUCIOTHOCTh, Mr-3KB. Ha 100 r mouBsl; Vi —
KonuuecTBO pactBopa NaOH, mnomeqmiero Ha TUTPOBaHUE B3ATOTO 00beMa
bunbTpara, Mii; H — HopMalibHOCTE NaOH; 100 — koaddurment nepecuera Ha
100 r mouBsl; Vo — oOmuit 06bem unbTpara; V, — 00beM duibTpaTa, B3SITOrO
JUISL TATPOBAHUS, MIT; 1,75 — monpaBKa Ha MOJHOTY BBITECHEHUS HOHOB BOJIOPO/IA;
M — HaBeCKa BO3IYIITHO-CYXOH MOYBBI.

IIpumep pacuyera
Jlnst ompeseneHusl BEIWMYUHBI THAPOJIUTHYECKONW KHCJIOTHOCTH K HaBECKE
Bo3aymHO—Ccyxoil mouBbl BecoM 20,0 r mpmmmro 50 mMa 1,0 B pacTtBOpa
CH3COONa. Ilocne toro kak cycrneH3us Oblia OT(GUIBTPOBaHA B3SATO 25 MII
¢unbTpara Ha TUTpoBaHUEe Kotoporo momwio 2,2 mu 0,104 H pactBopa NaOH.

Koaddumument rurpockonnunoctu pasex 1,05.

_22-0,104-50-1,75-100-1,05

H, = 4,2 mr—k8 / 100 r mouBsl
20,0-25
Pe3ynbTaThl 3anuchiBatoT 1o hopme:
[TouBa  |T'opusonrt,| HaBecka | Jlo6aBie- | O0beM NaOH [Munponu-
riyOuHa, |IOYBBL, I' [HO K IIOYBE| (UJIBT- | IONUIO HA | HOpMaJjb- | THUECKas
cM CH3;COO | para |TuTpoBaHHE | HOCTb, H | KHCJIOT-
Na, M1 | B3ATOrO | (bMIbTpaTa, HOCTB,
Ha TUTPO- MJI MT'—3KB Ha
BaHME, MII 100r
TTOYBBI
HeproBo- | A, 0-20 | 20,0 50,0 25,0 2,2 0,104 4,2
MO/130JIMCTas
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BolunciieHHe CTeNeHH HACHIIIEHHOCTH MOYB OCHOBAHUSAMMU

CreneHpl0 HACBHIIMIEHHOCTH TOYB OCHOBAaHUSMHU Ha3bIBACTCS OTHOIICHHE
CYMMBbI OOMEHHBIX OCHOBAaHHM K €eMKOCTH TIOTJIOIICHHS

B coctaB OOMEHHBIX KaTHMOHOB KHCIIBIX TOYB Hapsiay € MOTJIONICHHBIMH
OCHOBaHUSIMU (TnaBHBIM o0OpazoM Ca u Mg) BXOASAT IHOIVIOIICHHBIE HOHBI
BOJIOPOJIA U ATTFOMHHUSI.

CreneHb HaCBIILIEHHOCTH IMOKA3bIBAET, KaKas 4acTh OT BCEX MOIJIOLICHHBIX
KaTHOHOB TIOYBHI MPHUXOJUTCS HA TOIJIOIIEHHbIe ocHOBaHus. [lpu creneHu
HaceimeHHOCTH MeHbiie 100% mouBy OTHOCAT K TpyIe HE HACBIICHHBIX
ocHOBaHUsIMU. CTENEeHb HACKHIIIEHHOCTH BBIYUCISIOT IO (hopMyie:

$-100
v =222
EKO
rac V—cTeneHn HAaCBbIIICHHOCTHU IIOYBBI OCHOBAHHWSIMMH, %, S — cymma

OOMCHHBIX OCHOBaHHMU, MI—3KB.; EKO — eMKOCTh KaTHOHHOro odmeHa (S+H,),
Mr—akB. Ha 100 r mouBsl; 100 — ko3¢ duiineHT nepecuera B MPOIICHTHI.

CrereHb HACBIIIEHHOCTH HEOOXOJAMMO BBIUMCIATH IS ONpEeNeHuUs
MOTPEOHOCTH MMOYB B U3BECTKOBAHHUM.

IIpumep pacuera

AHQIM3UPOBAICA NAXOTHBIM TOPU3OHT JEPHOBO—TIOI30JIUCTOM IOYBHI.
CymMma oOMeHHbIX ocHOBaHUM paBHa 5,0 Mr—kB/ 100 r mo4YBBI, THAPOTUTHYECKAS
kuciotHocTh — 4,8 mr—ks/ 100 r mouBsl. CremeHp HACBIIMEHHOCTH ITIOYBBI

OCHOBAHHUSIMU PABHA:
V = 5,0-100
50+4,8
[TouBa HeHACHIILIEHHA OCHOBAHUSIMH U HYKIAETCA B U3BECTKOBAHUM.

=51,0%

OnpenesieHue NOTPEeOHOCTH MOYB B U3BECTKOBAHUH
U BbIYHCJICHHUE 103 U3BECTH

HyxngaeMocTh TMOYBBI B  HM3BECTKOBAHUU  ONPEACNSIOT,  YUYUTHIBas
ciaenyromue mnokaszarend: pH coneBOM  BBITSXKKH, CTENEHb HACHIIEHHOCTH
OCHOBAHUSAMHU, TPAHYJIOMETPUUYECKHI COCTAB, YYBCTBUTEIBLHOCTh BO3/EIBIBAEMBIX
pacTeHud K KUCJIOTHOCTH.

B nepBoM mnpuOnuxeHun NOTPEOHOCTh TMOYB B HM3BECTKOBAHUU MOXKHO
ycranoBuTh mo pH coneBoit BeITsDKKKM (KC1), pyKOBOACTBYSCH ClEIyIOIIMMU
JTAHHBIMU

|—rmouBa cusIbHO HyXAaeTcs B u3BecTKOBaHuM, pH < 4,5

|l—mnouBa cpenne Hyx)aeTcs B u3BecTkoBanuu, pH 4,5 — 5,0

Ill—mouBa cnabo Hyxnaercs B usBectkoBanuu, pH 5,1 — 5,5

|\VV—rouBa He Hyxnaercs B u3BecTkoBaHuu, pH > 5,5

Jnst  cyneHuss O HEOOXOAMMOCTH W3BECTKOBAHMS MHUHEPAIbHBIX W
TOp(PsHBIX TOYB C ydeToM WX pH, cTeneHW HACHIIIEHHOCTH OCHOBAHUSIMHU W
rPaHyJIOMETPUUYECKOr0 COCTABA MOKHO PYKOBOJICTBOBATHCA CIEAYHOIIUMU
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HopMaTHBamHu (Tadir. 59).

HyxnaemocTh o4Bbl B U3BECTKOBAHUH B 32aBUCUMOCTHU OT €€ CBOWCTB
(M. ®@. KopuauiioB)

Hysicoaemocmo 6 uzeecmkoeanuu
Ilouewvl no 0
cpanynomempuye- | CunbHas Cpennsis Cnabas Teyreisye
CKOMY cocmaegy T
pH [V,% | pH V,% pH V,% | pH |V, %
Tsokeno- u <45| 50 {4,5-5,0(50-60| 5,055 |65-75|>55|>75
CPEAHECYTIMHUCTBIC
Jlerkocyrnunucteie |<4,5| 40 [4,5-5,0(40-60| 5,0-5,5 |60-70(>5,5|>70
Cyrmiecuanbie u <45| 35 |455,0(3540| 5,055 |50-60(>5,5(/>60
[eCYaHbIe
TopdsHbie n <3,5| 35 |3,54,2{35-55| 4,2-4,8 |55-60|>4,8| > 65
TOp(PsIHO-00JIOTHBIE

Jo3a wu3BectH, HeoOXoaumas IS ONTUMM3ALUM  PEAKIUU  Cpeabl
YCTaHABJIMBACTCS MO BEJIMYMHE THUIPOIUTHYECKON KHUCIOTHOCTH B T/ra. Kpome
ATOr0 HEOOXOUMO 3HATH MOIIHOCTh MAXOTHOTO CJIOS U €r0 IJIOTHOCTb.

[Tycts MomHOCTh MaxoTHoro ciost (H) paBHa 20 cM, ero mioTHOCcTh (dy) —
1,35 r/em’, rusponutuyeckast kuciaotHocth (Hr) 4,0 mr—kB Ha 100 r moussl. Tax
KaK U3BECTh MEPEMEIIMBAECTCS CO BCEM MAaXOTHBIM CJIOEM, TO HEOOXOJIUMO 3HATh
CKOJIBKO B HEM COJICPXKUTCS MOHOB BOOpOa Ha tuiomany 1 ra. CHavana HaXosT
Maccy MaxO0THOTO CJI0sI JIs 9TOM TIJIONIAIN, KOTOPYIO BBIYUCIISIOT MO popMyJie:

m (1) = d,-H-100
B Hamem ciyyae Bec maxoTHOTO cJiosi OyJeT paBeH:
m = 1,35-20-100 = 2700 T

Teneps HEOOXOAMMO OTPENIETUTH KOJMYECTBO COACPIKAITUXCS B HEM MOHOB
Bogopoza. Ilockonsky B 100 r mouBsl copep:kanue Boxopoaa paBHO 4,0 Mr—ks
i 4 mr, To B 1 Kr mouBsl OyayT coaepxatbesa 40 mr unu 0,04 T Bogopoaa, a Bo
BceM maxoTHoMm ciioe 1 ra — 0,04 - 2700000 = 108000 r, uau 108 kxr 0OMEHHOTO
BOAOPO/A.

Ha neifrpanuzauuto 1 kr Bogopoaa tpedyercs 50 Kr U3BECTH, YTO BBITEKAET
13 YPaBHEHUSI XUMHUUECKON PeaKInu:

2H" + CaCOz= Ca™* + H,0 + CO,
CnenoBaTenbHO, 103a u3BecTu cocTtapisieT: 108 - 50 = 5400 xr, mum 5,4 T/ra.
N3BecTKOBBIE MaTepralibl MOTYT COACPKATh HHEPTHBIC TPUMECH U UMETh
MOBBIIIIEHHYIO BJIAXKHOCTh, UTO HEOOXOAUMO YUUTHIBATh MPHU YCTAHOBJICHUU JO3BI
W3BECTH.
OxonuarenbHas hopmylia Jijisl pacyeTa UMeeT CIASAYIONTUNA BUI:
_ H, -d,-h-500
A= (100-W)-DB '

rae JI — mo3a usBectu, T/ra; Hr — ruaponuTudeckas KUCIOTHOCTh, MI—

5kB/100 T mouBkI; dy — IMUIOTHOCTH IOYBHI, r/em®; h — MowHOCTH cimost, cm; W —
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BJIQXHOCTh MenuopaHTa, %; DB — comepxanue nedcTBylolero BellecTBa B
mennopante, %, 500 — koapdunmenT, yunteiBatomuii nepeoja 100 r mouBsbl B KT U
HEUTpaIU3aLUIO MOTJIOIIEHHOTO BOJIOPOAa U3BECTHIO.

BblunciieHue cTeneHu COJIOHIEBATOCTH IOYB U pacyeT 103 ruimca
ITouBsl HAaCbIIICHHBIC OCHOBAHUWAMHM MOTYT COACPKATH N30BITOYHOE

KOJWYECTBO OOMEHHOT'O HaTpHs, OTPULATCIIbHO BIMUAIOIICTO HA UX INIOAOPOAUC.
CreneHb COJIOHICBATOCTH IIOYB YCTAHABIIMBACTCA I10 q)OpMy.IIe:

S Na-100 ’
EKO
rme A — creneHb cosoHIeBaTocTH, % oT emkoctu oOmeHa; Na —

comepkanue ooOmeHHoro Hatpus, mMr—kB. Ha 100 r mouss; EKO — emxocTh
KaTHOHHOI'0 0OMeHa, Mr—3KkB. Ha 100 I ITOYBEL.

Pasnuyaror HecoJIOHLIEBaThIE MOYBBI, COAEpKamMe MeHee 3 % HaTpus OT
€MKOCTH KaTHOHHOTO oOMeHa; c71a00COJIOHIIEBAThIC - 3-5 %;
cpennecosonneBaTsie — 5—10 %; cunpHOCONMOHIIEBaThIe — 10—15 % W COMOHITBI IO
coJiep)kaHnio 0OMEHHOTO HaTpusi B ropu3oHTe B;: manonarpuessie — 10-20 %;
cpennenarpuenbie — 2040 %; mHoroHaTpuensie — > 40 %.

IIpumep pacuyera
[Ipn aHanm3e KalITaHOBOM TIOYBBI TIOJYYCHBI CIICIYIOIIUE JaHHBIE:
coJiepkaHie OOMEHHOIO HaTpus B maxoTHOM cioe MmorrHocteio (N) 25 cm wu
mwiotHocTso (dy) 1,39 r/em® cocraBmio 2,8 Mr—okB. Ha 100 T [OYBBI, EMKOCT
oomena — 20 mr—skB. Ha 100 T MOYBHL.

CreneHb CONOHIIEBATOCTH PaBHA:
428100 _ 4,0,

[TouBa OTHOCUTCSI K CHJIBHOCOJIOHIICBATOM M HYXKJIAETCSI B XUMHUYECKOU
MeJIMOpaIuu.

Jnst ynaydieHusi CBOMCTB COJIOHIIOB M COJIOHIICBATHIX TOYB B KayeCTBE
XUMHUYECKOTO MeIMOopaHTa vaie Bcero ucnoib3yetcs runc (CaSO, - 2H,0). Ho3y
TUIICA HAXOAAT 10 hopMmyJie:

7 - 0,086 (Na—005EKO) h-d, -100
DB ’

rae JI — mosza rmmca, t/ra; 0,086 — 3mauenme 1 mMr—kB rmmca, Na —
cojaepkanre ooOMenHoro Harpusi, Mr—kB. Ha 100 r mouBe;; EKO — emkocTh
KaTHOHHOTO oOMmeHa, Mr—kB. Ha 100 r moussr; 0,05 — xonmuecTBO OOMEHHOTO
HaTpus (B % OT eMKOCTH OOMEHA) HE OKa3bIBAIOIEe OTPUIIATEIILHOTO BIUSHUS Ha
cBoiicTBa mouBkl M ocTaBiasgeMoe B I1IIK; h — MmomHOCTE MaxoTHOTO 108, cM; dy —
IJIOTHOCTBH ITOYBEHI, r/em®; DB - conepxkanne CaSO,  2H,0 B menuopanre, %.

B namewm ciydyae npu conepkaHuM Turca B menuopanre 75 % ero gosa
COCTABHT:

_ 0,086-(2,8—-0,05-20)-25-1,39-100

A 75

=7,2 1/ra
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6. CTpyKTypa nNo4BbI

B mouyBax MeXaHMYECKHE 3JIEMEHTHI MOTYT HAaXOJMUTHCS KaK B pa3/eiIbHO-
YaCTUYHOM COCTOSIHUM, TaK U COEIUHATHCS MOJ ACUCTBHEM pa3HOOOpa3HbIX CHUJI B
KOMKHA pa3HOM QopMbl M pa3Mepa, KOTOpbI€ HAa3bIBAIOTCSI TOYBEHHBIMU
arperataMud. B pa3nenbHO-YaCTUYHOM COCTOSIHUM MEXAHWYECKHE 3JIEMEHTHI
OOBIYHO HaXOAATCS B IE€CYAHBIX M CyNECYaHBIX I0YBaX, a (POpMHUpPOBaAHUE
arperatoB IMpPOUCXOJUT Npu OoJiee TSKEIOM TIPaHYJOMETPUUYECKOM COCTaBE.
OCOOEHHO OTYETIMBO 3TO BBIPAKEHO B TSHKEIOCYTJIMHUCTBIX W TJIMHHUCTBIX
MOYBaX, YTO CBSI3aHO C HAJIMYHUEM B HUX 3HAYUTEIBHOIO KOJUYECTBA KOJIJIOMIHBIX
gacTul. OJHAaKO, B CBSI3M C BIMSHUEM NPHUPOJHBIX M AHTPOIIOI€HHBIX (PAKTOPOB
CYTJIMHUCTBIE U TJIMHHUCTBIE MOYBBI MOTYT OBITh HE TOJBKO CTPYKTYPHBIMHU, HO U
0ECCTPYKTYPHBIMU WM MaJOCTPYKTYPHBIMH, XOTSI B OOJIBIIMHCTBE TUIIOB TOYB
MEXaHUYECKUE BJEMEHThl B TOW WJIA HMHOW CTENEHH BCE XK€ OOBEAUHEHBI B
arperarsl.

ITouBeHHBbIN arperat (CHHOHUM CTPYKTYpHasl OTAEJIbHOCTb) MPEICTaBISIET
co00il OnpeaeNeHHOe KOJUYECTBO MEXAHWYECKUX 3JIEMEHTOB OOBEAMHEHHBIX B
€AUMHOE LEeJoe B pe3yJbTaTe CIAUMNAHUSA W CKICHMBAHMS IOJ  BIUSHUEM
A0MOTHUYECKUX U OMOJIOTHYECKUX (PAaKTOPOB.

CoBOKYNHOCTH  arperaToB  pa3ju4yHOro pasmepa, ¢opmbl u
KA4YeCTBEHHOI'0 COCTABA Ha3bIBAETCS NMOYBEHHOM CTPYKTYPOH, a CIIOCOOHOCTH
NMOYBbl PACHAATbCSl HAa arperarbl NPH MeXaHWYeCKOM BO3JAeHCTBUHM —
CTPYKTYPHOCTBIO.

[Ipu olleHKE MOYBEHHOW CTPYKTYpbl HEOOXOJIMMO YYWUTBHIBATH, YTO 3TO HE
TOJIBKO OJIMH M3 OCHOBHBIX MOP(OJOro-réHeTUYECKUX MPU3HAKOB IMOYBBI, HO H
BaYKHEHIINI MOKa3aTesb €€ arpopu3nyecKoro COCTOSIHUS.

Kak Mopdosornueckuii mpusHak CTpyKTypa J000d (opmbl U pazmepa
MOXET OBITh XOpOUIEH WM XOpOIIO BBIPAKEHHON (KOMKOBATO-3€pHUCTAS,
JucTOBaTas, crosdyatas W T.O.), HO HE BCErJa NPEACTaBIATh I[EHHOCTh C
arpOHOMHYECKON TOUKHU 3PEHUS.

K arpoHOMHYECKH LIEHHBIM OTHOCSITCS JIUIIb arperatsl pazmepom ot 0,25 1o
10 mm. Eciin mpy MEXaHMYECKOM BO3JEMCTBUM ITOYBA PACMANAETCS Ha arperarsl,
OPEUMYIIECTBEHHO YKJIAJBIBAIOIIUECS] B O3TOT HHTEPBAJ, TO OHA CUHMTAETC
CTPYKTYpHO#i. B ciydae, korga mnouyBa HE pacnajgacTcsi Ha CTPYKTYpHBIE
OTIEIBHOCTH, @ HMMEET ChIlyyee COCTOSIHME, KaK IEeCOK WIA IblUIb, TO OHA
OTHOCUTCA K OeCCTPYKTYPHOH pa3ae/ibHO-4aCTHUYHOM; €ClIM IIPEICTaBIICHA
OonpIMMU  OeCOPMEHHBIMM MaccaMH, TO TI0YBa OyJeT O0ecCTPYKTYypPHOM
rJIBIOMCTON WM MACCUBHOM.

Kpome pa3smepa, arpoHoMuyeckas LIEHHOCTb CTPYKTYPBI OIpEIEsieTcs
CBA3HOCTBbIO (MEXaHMYECKOM MPOYHOCTHIO), BOJOMPOYHOCTHIO M MOPUCTOCTHIO
arperaTos.

Iloa CBA3HOCTHIO MOHMMAETCS CIIOCOOHOCTH ArPEraToB He Pa3pylIaThCs
NP MeXaHM4YeCKOM Bo3aeiicTBuM. CBS3HOCTh BO3pPACTacT C YBEJIHYEHHUEM
KOJIMYECTBA WJIMCTHIX W KOJUIOMJIHBIX YacTUIl YYacTBYIOIIMX B (POPMHpPOBAHUU
arperaToB. BbICOKOM MeXaHMUYECKOW MPOYHOCTHIO 00JaAat0T arperaThl TITUHUCTHIX
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U TKEJIOCYTJIMHUCTBIX TI0 TPAHYJIOMETPUYECKOMY COCTABY WJUIOBHAJIBHBIX
TOPU30HTOB, HAMPUMEP COJIOHILIOBBIX. B CyXOM COCTOSIHMM OHU pa3pylIalOTCA C
OOJBIIIIM TPYZOM, OJTHAKO B BOJE JIETKO PACMaJalOTCS Ha COCTABIISIONINE WX
MeXaHu4yeckne dieMeHThl. [loaTomMy Hapsay ¢ MEXaHHMYECKOW MPOYHOCTHEO
arpOHOMUYECKH IIEHHASI CTPYKTYypa JOJKHA 00J1aaTh U BOJOTIPOYHOCTHIO.

Boxonpo4yHocTs — CHOCOOHOCTH arperaToB JIMTEJbHOE Bpems
NMPOTHBOCTOATH PA3MbIBAIOIEMY JAEMCTBHIO BOAbI. 3aBUCUT OHA OT KayecTBa
Marepuaia, CKJICMBAIOIIETO MEXaHUYECKHE DIIEMEHTHI.

ATpOHOMHMYECKOE 3HAYEHUE CTPYKTYpPhl MHOTOILIAHOBO. OT CTPYKTYpPHOIO
COCTOSIHMSL 3aBHUCSIT BOJIHBIM, BO3JYIIHBIA W TEIUIOBOM PEXUMBI IIOYBBI, C
KOTOPBIMH B CBOIO OYEPEAb CBSI3aHbl OKHUCIUTEIbHO-BOCCTAHOBUTEIIHHBIMN,
MUIIEBOM M MUKPOOHOJIOTHYECKHUM pekuMbl. CTPyKTypa OKas3bIBaeT BIIMSHUE Ha
dusndeckne u (PU3NKO-MEXaHUIECKHNE CBOMCTBA MOYBHI — IUIOTHOCTH CJIOYKEHUS,
MOPUCTOCTh, KOPKOOOpA30BaHUE, CBA3HOCTh M YACIBHOE CONPOTUBICHUE IPHU
0o0paboTke..

Takum 00pa3oM, CTENEHb OCTPYKTYPEHHOCTHU CYTJIMHUCTBIX M TJIMHUCTBIX
MOYB OKAa3bIBAE€T OUYCHb OOJIBIIOE BIUSHUE HA MX arpoPu3nuecKkue CBOWCTBA U
pexumbl. Kak ormewan H.A. Kaunnckuii, "BO BCexX Ciydasx Ha MOYBax OIHOTO
TUMA, OJJHOM T€HETUYECKOW Pa3HOCTH U B CXOJHBIX arpOTEXHUUYECKHUX YCIOBHSX
CTPYKTypHasi TIOYBa BCErja XapakTepuzyercs Oojee OJaronpusATHBIMU IS
CEILCKOXO3SIMCTBEHHBIX KYJIBTYP IOKa3aTeNIsIMU, HEXeETHn OCECCTPYKTYpHAsl WIH
MaJOCTPYKTypHas".

6.1. ArperaTnslii anajau3 noys merogom H.U. CaBBuHOBa

B 3amady arperatHoro aHajm3a BXOJUT: 1) OMNpeaeicHHE COJCpKaHUs
arperatoB TOro WJM MHOTO pasmepa B mpexaenax 0,25 — 10 Mm; 2) kaduecTBeHHas
OIIEHKA CTPYKTYPHI MO COJIEPKAHUIO BOAOIPOYHBIX arperaTos.

ConepxaHue arperatoB OIPEAEICHHOIO pa3Mepa HaxXxoIAT METOJ0M
«CYXOT0» arperaTHOro aHajau3a, a BOJAOIPOYHBIX arperaToB — METOAOM «MOKPOTO»
arperaTHoro aHajau3a.

Metoa «cyxoro» arperaTHoro anaaumsa. 3 o0pasuma HepactepTon
BO3YIIHO-CYXOW TOYBBI OepyT cpemHtoro mpody 0,5 — 2,5 kr. OcropoxHO
BBIOMPAIOT KOPHHU, TAJIbKy W Apyrue BKIoueHusa. CpeaHior npody MpOCEeHBaroT
yepes KOJIOHKY cuT nuamerpom 10; 7; 5; 3; 2; 1; 0,5; 0,25 mm. Ha HukHem cute
JOJDKEH ObITh Mo0H. [louBy npocenBatotr Hebobnmu nopuusimu (100 — 200 r),
uzberass CUJIbHBIX BCTpsixuBaHuii. Korma curta pasbeauHSIOT, KaXJA0€ U3 HUX
CJIerKa TOCTYKHUBAIOT JIAJIOHBIO MO pedpy, dYTOOBl OCBOOOIUTH 3aCTPSBIIIHE
arperarsbl.

Cyxum mpocenuBaHueM TOo4Ba pasnensiercs Ha gpaxmuu: > 10, 10-7, 7-5, 5-
3,3-2,2-1,1-0,5, 0,5-0,25 u < 0,25 mm.

Kaxnayro ¢pakiuio arperatoB nepeHocsT B OT/EIbHbIC YaIllKi WU APYTYIO
tapy. [locne npocenBanus Bceil cpenHeld MpoObl KaKayro (Gpakiio B3BEUIMBAIOT
Ha TEXHOXMMUUYECKUX BECaX W PACCUUTHIBAIOT €€ COJIepKAHHUE B IMPOIEHTAX OT

38



Macchl BO3IylmIHO-cyxoi mouBsl. 3a 100% npuHMMaETCs BCs B3STas IS aHAINM3a
HaBECKa MOYBHI.
Pe3ynbTaThl 3anuchIBaioT 1Mo hopMme:

Pa3smep arperatoB B MM, coziep:kanue B % OT Macchl
BO3IYILIHO-CYyXOU ITOYBBI

HasBanue | ['eneTnueckuit CyXO€ IPOCEUBAHUE MOKpPO€ IIPOCEUBAHUE
IIOYBBI TOPU30HT, 9 4 © |
rayonHa, cM [ QY| w|o| ol A2 SN w| o |« a2 5| N
— CI) 1 I 1 1 o C|> d I 1 [ O C|> d

Al ol Ty AN ol N TG
o v o v

Metoa «MOKpOro» arperaTHoro anajamn3a. CocTaBIsSIIOT CPEJIHIOI0 HABECKY
nouBbl BecoM 50 T U3 OTACNbHBIX (PpakIuii arperatoB, MOJYYEHHBIX MPH CYXOM
nmpocenBaHuM. J|Jist 3TOTO M3 KaXa0M (pakiiyd Ha TEXHOXMMHYECKUX Becax OepyT
HAaBECKy B T, PaBHYIO TOJIOBUHE IPOIICHTHOTO COJCP)KaHHS MAHHOW (PpaKIuu B
mouBe. Hampumep, ecnmm mo pe3yibraraM CyXoro IPOCEHBAHHS COJEPIKaHHE
¢pakuuu pazmepoM 5-3 mm coctaBuio 24%, To A cpenHel npoosl ee OepyT B
konuuecTBe 12 T; npu coxepxanuu ¢ppakuuu 3-2 MM 16% — 8 r u T.1. Ppakuuio
MeHbie 0,25 MM He BKJIKWYAIOT B CPEIHIO MpoOy, YTOOBI HE 3a0MBAHCH
HIDKHUE CUTa TIPH MPOCEUBAaHUM MOYBHI. [[03TOMY HaBecka Bcerja ObIBa€T MEHBIIIS
S0T.

[ToaroraBnuBator Habop u3 6 cut muamerpom 20 cm, BbICOTOW 3 CM, C
OTBEPCTUSAMH OT BEpxXHEro cura K HmwkHemy 5; 3; 2; 1; 0,5; 0,25 mMm. Cura
CKPEIUISIOT METAJUTMYCCKUMU TIJIACTUHKAMH M YCTAHABIIMBAIOT B OaKe ¢ BOJIOH Tak,
9TOOBI HaJT OOPTOM BEPXHEr0 CHTA HAXOIUJICS CIIOU BOJBI 5 — 6 cM.

HaBecky 0CTOpPOXKHO BBICHINAIOT B IUTPOBBIN [TUJIUHJIP U HACBIIIAIOT BOJIOH,
KOTOPYIO OCTOPOYKHO TPHWJIMBAIOT IO CTEHKAM IWUIMHJIPA, YTOOBI BBITECHHTH W3
arperaToB BO3AyX, HE 3allemMiisas ero (3ameMJIeHHBIM BO3AYyX pa3pylIacT
arperatbl). I{wmHap 3amoyHAOT Boaod Ha 2/3 o0bema. YBIOKHEHHYIO MOYBY
ocTaBisIfOT Ha 10 MUH B TIOKOE, TTOCJIE Yero IMJIMHJP JOJUBAIOT BOJOH JTOBEPXY.
JIisi monHOTO yhajeHus BO3AyXa IWIMHAP 3aKPhIBAIOT YaCOBBIM CTEKIIOM,
HAKJIOHSIOT JI0 TOPHU3OHTAIBHOTO TIOJOXKEHUS U CTaBSAT BEPTUKAIBHO. OTY
npoueaypy TOBTOpsIOT aBaxnabl. Korma Bozmyx OyaeT yhaneH, HIMHID
3aKpBIBAIOT MPOOKOM, ciemsi, YTOOBI MOJ HEW HE OCTAJIOCh BO31yXa, U OBICTPO
MEePEeBOPAUMBAIOT BBEpX AHOM. JlepaT B TakoM TOJIOKEHHH O TEX MOp, MOKa
OCHOBHAsl Macca arperatoB HE ymajeT BHU3. 3aTeM IWIMHJP MEePEBOPAYUBAIOT U
YT, KOT/Ia TI0YBa JIOCTUTHET JHA. Tak moBTOpstOT 10 pa3, 4ToOBI pa3pyIIuTh BCe
HEMPOYHBIC arperarhl.

[Tpu mociemneM 000OpPOTE OCTABIISIOT MWJIUHADP JHOM KBEpXY, IMEPEHOCHT K
HAO0OpYy CHUT W TOTPYKAIOT B BOMY HaJ BEpXHUM cHUTOM. [loj BOMIOI OTKpBIBAIOT
npoOKy MWJIMHIApa W, HE OTPhIBas €ro OT BOJbI, IUIABHBIMHU JBIKCHUSIMH
pacipenesnsaoT MOYBYy Ha IMOBEPXHOCTH BEPXHEr0 CHTA, HE Kacasich €ro Kpaem
IIUTHH/IPA.
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Uepes muHyTy, Kornma Bce arperatsl Oombine 0,25 MM ymaayT Ha CUTO,
UIMHAP 3aKPbIBAIOT MPOOKOM MO BOJON, BBIHUMAIOT U3 BOJBI U OTCTABJISIOT.

[TouBy, mepemienuIyl0 Ha CHUTO, MPOCEHBAIOT TMOJ BOJOH CIEAYIOIIUM
o0pa3om: HaOOp CUT MOJHUMAIOT B BOJIC, HE OOHa)Kasi OCTABIIMXCSl arperaToB Ha
BEPXHEM CHTE, U OBICTPHIM JBMKECHHUEM OIyCKAIOT BHU3. B 3TOM MOJIOKEHHUH
aepxkar 2 — 3 CeK, 4TOOBbl YCHENHd TPOCESThCS arperarbl, 3aTeéM MEJICHHO
MOJHUMAIOT BBEPX M OBICTPO ommyckaroT BHU3. Cuta BerpsaxuBaroT 10 pas, 3arem
BBIHUMAIOT U3 0Oaka JBa BEPXHHMX CHTA, a HWKHUE BCTPSIXMUBAIOT €IIe S pas.
OcraBiMecss Ha CHTax arperatrbl CMBIBAIOT CTPyeW BOJABI M3 TPOMBIBAJIKUA B
oosnbime ¢papdopoBsie yamky. M30bITOK BOABI B Yalikax ciuBaroT. M3 GonbImx
YalleK arperaTbl CMbIBAIOT B 3apaHEe B3BEIICHHbIC MaJICHbKHE YallleyKH, 3aTeM
BBICYIIIMBAIOT HAa BOJITHOM OaHe /10 BO3AYLIHO-CYXOT0 COCTOSTHUS U B3BEIIMBAIOT.

Macca ¢pakumii, yMHOXXEHHass Ha 2, JlaeT MPOLIEHTHOE COJIepKaHHUe
BOJIONIPOYHBIX arperaroB TOTO WM HWHOTO paszMepa. KommuecTtBo arperatros
Menble 0,25 MM HaxoaaT no pazHoct: 100% — = Bcex ¢ppakuuid > 0,25 mm B %.

[Io pesynbratam CyXxoro TMpPOCEUBAHUS BBIYHCISIOT KO3 duyuenm
cmpykmyprHocmu (K), 1oOJa KOTOpbIM TIOHMMAEeTCsi OTHOIIECHUE KOJIMYeCTBa
arperatoB oT 0,25 mo 10 MM (B %) kK CyMMapHOMY COJICp)KaHHIO arperatos
MenbIne 0,25 u 6osbiie 10 Mm (B %). Uem Boiie K, Tem sydiie ocTpyKTypeHa
MOYBa.

[Io KkonwuecTBy  BO3IYIIHO-CYXMX M BOJONPOYHBIX  arperatoB
ontumansHoro pasmepa C. U. [Jonros u I1.Y. baxTuH npennmararoT CleayronIyro
[IKATY OLEHKUA CTPYKTYPHOTO COCTOSIHHSI IOYBHI:

OreHKa CTPYKTYPHOTO COCTOSIHUS TTOYBBI

Conepxxanne arperatoB 0,25-10 MM, % oT Macchbl OreHka CTpyKTYpHOTO
BO3/IYIIHO-CYXOW MOYBBI COCTOSIHUS
CyXOe IPOCEeuBaHUE MOKpO€ MTPOCEHBAHNE
>80 >70 OtnuanHOE
80-60 70-55 Xoporee
60-40 55-40 Y 10BNIETBOPUTEIBHOE
40-20 40-20 HeynoBnerBopurensHoe
<20 <20 [Tnoxoe

7. Oomue ¢pusnyeckue CBOMCTBA MOYBbI

K o0mum ¢u3udeckuM CBOWCTBAM ITOYBBI OTHOCSITCS IUIOTHOCTH TBEPIOH
¢a3bl, INIOTHOCTH MOYBKI, IOPUCTOCTH U yACIIbHAS IOBEPXHOCTb.
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ILnoTHOCTH TBEpaAOH (pa3bl MOUYBBI

ILiioTHOCTH TBepAoii a3bl MOUBHI (YaeJbHAsE Macca TBepaou ¢gasbl ) —
Macca Cyxoro BeliecTBa B eIMHHIE 00beMa TBepaoi (pa3wl mouss (d).
Wsmepsietcst B r/cM°. BenuunHa IOTHOCTH TBEPAOil (asbl 3aBUCUT OT IIPHPOIbI 1
COOTHOIICHHSI BXOJISAIINX B COCTAB MTOYBHI MUHEPATIOB U OPTAaHUIECKUX BEIICCTR.

B BepxHHX TOpH30HTaX MaJIOTYMYCHBIX TOYB (IOJ30JHCTHIC, IEPHOBO-
M0/130JIMC-ThIE€, CBETJIIO-CEpPhI€ JIECHBIE U Jp.) ITUIOTHOCTH TBEpIOM (a3bl yarie
BCero Bappupyer B mpemenax 2,50-2,65 r/cm’. C  yBelMdeHHeM CTElCHH
I'YMYCHPOBAaHHOCTH TOYBBI 3HAYEHHUS TJIOTHOCTH TBEPJOM (pa3bl CHMKAIOTCS U B
MOYBaX C BBICOKMM COJAEpXKaHUEM Trymyca (OOBIKHOBEHHbIE U THUIIUYHBIC
YEePHO3EMBI, TOPHO-JyTOBBIC IIOYBHI H Jp.) cocTaBisioT 2,30-2,45 r/em’.

B cpeanelt u HwKHEH 4YacTU MOYBEHHOTO MPOGUIIS TUIOTHOCTH TBEPAOU
¢a3bl, Kak MpaBUIIO BO3pacTaeT, jocturas penuauH 2,70-2,80 /e,

B uenom ke, Mo CpaBHEHUIO C APYIMMH (PU3MYECKHMMH IOKa3aTeIsiMHU,
IJIOTHOCTh TBEPJOH (ha3bl MOYB BAPBUPYET B JIOBOJBHO Y3KHX TMpeAeiiax U B

HE3HAYMUTEILHOM CTCIICHU U3MEHSICTCS BO BpPCMCHU.

Omnpenesnenue NJIOTHOCTH TBEPAOH (a3bl MOYBbI

1. B xon0y HamuBarT 0koj0 250 MJI AMCTWIIMPOBAHHOW BOJBI, KHUIISATST
MIPUMEPHO TOoI9aca I YAAUICHHUS U3 Hee PAaCTBOPCHHOTO BO3MyXa M OXJIAKIAIOT
710 KOMHaTHOW TeMITepaTyphl.

2. bepyr nukHOMeTp (Win MepHyto Koi0y) Ha 100 My, HanMBAaIOT B HErO 0
METKU MPOKHUIISIYCHHYI0 U OXJIAXKJICHHYIO JUCTUUIMPOBAHHYIO BOJY, 3aKPbIBAIOT
KamWUIIPOM BBITUPAIOT (PUIBTPOBATIBLHON OyMaroil, M3MepsIOT TeMIEeparypy u
B3BCILIMBAIOT HA AHAIUTHYECKUX BECax.

3. U3 mpocesHHOro d4epe3 MHIIMMETPOBOE CHTO 00paslia OTBEUIMBAIOT Ha
AHAJTUTUYECKUX BECax B CTEKJISIHHBIM CTaKaHYMK WJIM B Kakylo — JHOO APYTyIo
tapy 9 — 10 r Bo3gymHO — cyxoil mouBbl. OJIHOBPEMEHHO OEpyT HaBECKY IS
ONpEeNEIeHUs] THTPOCKOIMYECKON BJIaru, €CJI €€ HE ONPEAEIISUIN.

4. VI3 B3BEUIEHHOTO NHKHOMETpa BBUIMBAIOT HEMHOIMM 0oJjiee MOJIOBUHBI
o0beMa BOJBI U Yepe3 BOPOHKY MEPEHOCAT B HEr0 HaBECKy MOYBbl. BopoHKy, HE
BbIHUMAsi W3 THMKHOMETPA, OMNOJIACKMBAIOT HEOOJBIIUM KOJUYECTBOM BOJIBI.
CrakaHuuK, B KOTOPOM HaxoOJWJIach MOYBAa, CHOBA B3BEILIMBAIOT M IO Pa3HOCTH
MEXAY CTAaKaHYMKOM C MOYBOM M MYCTHIM CTaKaHYMKOM HaXOJSAT MaccCy IMOYBBI,
B3SITOM JIJISI OTNIpe/IeTIeHUs INIOTHOCTH TBEP0i (ha3bl.

5. IlouBy u Boay B MUKHOMETpe KUMATAT 30 MUH JJi yJajJeHUus BO3ayXa, HE
Jormyckasi OypHOTO KWIIEHMs, J0JIMBas JTUCTUJUIMPOBAHHOM BOJOM MO Mepe
BBIKUIIAHUS 1O TOJIOBUHBI 00beMa. [IMKHOMeTP KanMJJISIPOM He 3aKPbIBAIOT.

6. [locne kunsYeHUs] MUKHOMETP C COAEPKUMBIM OXJIAXKIAIOT 10 KOMHATHOU
TEMIIEpaTypbl U JOJMBAIOT MPOKUIITYEHHYI0 U OXJAXACHHYIO BOJIY JO METKH,
3aKpBIBAIOT KAMWJUIAPOM, BBITUPAIOT CHApYyXu (QUIBTPOBAILHON Oymarod wu
B3BEIIMBAIOT HA aHAJTUTHUYECKUX Becax. HyxkHO cienuTh, 4TOOBI TemiiepaTypa
MUKHOMETpa C BOJIOM M MOYBOM M NMEpBOHAyajbHas TeMIEpaTypa MUKHOMETpaA C
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BOJIOW OBLIIM OJJMHAKOBBIMH.
[1noTHOCTB TBEPAOH (ha3bl BEIYUCIIAIOT 1O (HOpMYJIE:

d= ———
(B+4)-C
rjae d — mI0THOCTh TBepAOH (ha3bl MOYBBI, F/CM3, A — HaBecKa CyXOM MOYBHI;
100-a
g=—"c
100+W

a — HaBeCKa BO3MYIIHO — CyXOi mouBkl, T; W — rurpockonuyeckasi BIaxHOCTbh, %0,
B — macca nukHoMeTpa ¢ BozioH, T; C — Macca MUKHOMETpPA C BOAOU U MOYBOMH, T.

IIpumep pacuera
HaBecka Bo3aymiHo - cyxoit mouBsl a = 10 T; THTpOCKOTIMYECKAsT BIIAXKHOCTh

Wr = 5,18 %. Haxonum HaBeCKy CyXO#l MOUBBI:
10010
~ (100+5,18)

Macca nukHOMeTpa ¢ Bojoit B = 143, 4 r. Macca nmuKHOMETpaA ¢ BOJOW U

nmousor C = 149,15 1.

BBI4HCIIsIEM [TOTHOCT TBEPOi (assl (r/em’):
_ 9,51 _
(143,4+9,51) 149,15

=951 r.

I1J1I0THOCTH MOYBBI

IlnioTHOoCTH MOYBBI (00BEeMHAst Macca)- Macca eIMHUIbI 00beMa
a0COJIIOTHO CYXOi MOYBbI, B3SITOM B €CTECTBEHHOM CJIOKEHUH WJIH OTHOIIEHHUE
Macchl 00beMa CyXOil MOYBBI ¢ HEHAPYIIEHHBIM CJI0KEHUEM K 3aHHUMAaeMOMY
efo0 o6bemy (d,). Boipaxaercs B r/cm’.

[[10THOCTH MOYB OMPEACISAETCS XapaKTEpOM B3aMMHOTO PaCIOJIOKEHHUS B
MPOCTPAHCTBE IIOYBEHHBIX YACTHUI[ W arperatoB W HU3MEHSETCS B IIMPOKUX
npenenax. B topdax, cocTosmmx M3 pacTUTENBHBIX OCTATKOB Pa3HOM CTENEHU
pasiokeHns, oHa uame Bcero pasHa 0,1-0,4 r/cM’, B IyMyCOBBIX TOPH3OHTAX
MuHepaiabHBIX TouB — 1,0-1,35 F/CM3, B CUJIBbHOYIUIOTHEHHBIX WJITIOBUAIBHBIX,
IJIEEBBIX, CIUTHIX U COJOHIIOBBIX TOPU30HTAX HEPEIKO JOCTUraeT 3HadyeHuw 1,7-
1,9 r/em®.  TIIOTHOCTH  MOYBBI  3aBUCHT  OT MUHEPAJIOTUYECKOTO U
IrpaHyJIOMETPUYECKOT0  COCTaBa, XapakTepa CTPYKTYpbl U COAEpKaHUs
OPTraHUYECKOTO BEIIECTBA.

[110THOCTH MOYBBI BO3PACTAET MO MEPE YTSHKEICHUS! TPAHYJIOMETPUUECKOTO
COCTaBa, YBEIWYCHHS JIOJM MHHEPAJOB TKENOW (pakiuu (3MUI0T, TeMaTHT,
aMm(puOOoIIbl, TUPOKCEHBI U JIp.), CHIDKEHUS COJCPKaHUS TymMyca W YXYyIIICHUS
CTPYKTYpBHI.

[ImoTHOCT, MOUYBBI ABIAETCS Oojiee BapHaOCBHBIM ITOKAa3aTelieM, 4YeM
MJIOTHOCTh TBEpJOH (a3pl. OHA H3MEHSIETCS BO BPEMEHM W TMPOCTPAHCTBE,
O0COOCHHO B BEPXHUX TOPU30HTAX, MOJABEPrarOIIUXCSl MMOCTOSHHOMY BO3EHCTBUIO
KJIMMATUYECKUX, OMOJIOTHYECKUX M aHTPOMOreHHBIX (hakTopoB. OCOOEHHO
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0OJIbIIIOE BIUSHHE HAa IUIOTHOCTH OKa3biBaeT 00pabOTKa MOYBHI U BO3JEHCTBUE
JIBIKYILENCS 10 MOBEPXHOCTU MOUBbI TeXHUKU. Hanbonee poixiioi mouBa ObIBaeT
cpasy nocye o0paboTKu (BCIalllKa, KyJIbTUBAIIM), a 3aTEM MOCTEIIEHHO HAYMHAET
VIUIOTHATBCS. Yepe3 HEKOTOpOoe BpeMs, KOTOPOE OMpENesieTcs KaKk BHEUITHUMU
dakTopamMu, TaKk W CBOWCTBAMHM CaMOW IOYBHI (TPaHYJIOMETPHUECKHI COCTaB,
CTENEHb OCTPYKTYPEHHOCTH), OHA JIOCTUIA€T ONPEAEICHHOW IUIOTHOCTH, MAJIO
M3MEHSIONMIEHCS BO BPEMEHH JIO CIIeAyromeil oO0paboTku. Takyro MOCTOSHHYIO
IJIOTHOCTh Ha3bIBAlOT PABHOBECHOM. PaBHOBECHAS MIJIOTHOCTH SBJISIETCS JJOBOJIBHO
YCTOWYHUBBIM (PU3NYECKUM IOKa3aTeleM, OOYCIOBICHHBIM KaK T'€HE3UCOM II0YB,
TaK U CTEIEHBIO UX aHTPONIOTEHHOIO0 U3MEHEHUS, T.€. CTENIEHBIO OKYJIBTYPEHHOCTH
WM Jerpananvi. PaBHOBECHAs MUIOTHOCTD CJIOKEHUS TIOYBBI HE BCET/Ia UICHTUYHA
onTUMajgbHOM. ONTUMAIBHOW CYMTAETCA Takas IUIOTHOCTh TMPH KOTOPOM
oOecrieunBaeTcsl OJIArOMPUATHBIA Il PacTEeHUN BOJHO-BO3AYIIHBIA PEXKUM U
HOPMAaJIbHOE Pa3BUTHE UX KOPHEBON CUCTEMBI.

[TouBBI JIETKOTO TPAaHYJIOMETPUYECKOTO cOcTaBa (MECKH, CYyNEeCH) Yalle
BCET0 MMEIOT TUIOTHOCTH B mpenaenax 1,3-1,5 /e,

KynbTypHble pacTeHus npebsBIsSIOT HE OJMHAKOBBIE TPEOOBAHUS K 3TOMY
napaMerpy. ONTUMaNIbHBIE TOKA3aTENd IUIOTHOCTH OCHOBHBIX THUIIOB IOYB JJIS
OOJBIITMHCTBA  CEJIbCKOXO3IMCTBEHHBIX KYJIBTYp HAXOJATCA B  CIEIYIONIUX
urTepBanax: 1,1-1,3 r/cM® s TIMHECTBIX, CPEAHE- M TSDKEIOCYTIMHUCTBIX IIO
IPaHyJIOMETPUYECKOMY COCTaBy 1ous; 1,2-1,4 r/em® st JErKOCYTJIMHUCTBIX; 1,3-
15 r/em® s CyMNeCYaHbIX U MECUYAHbIX MOYB.

BenuunHy TMJIOTHOCTM HCHOJB3YIOT TIPU  BBIYMCICHUM CKBa)XXHOCTH,
KOJIMYECTBA BO3/yXa, BOJABl M NMUTATENbHBIX BEIIECTB B MOYBE, IMO3TOMY OTOOp
00pa31LoB MPOBOIAT NOCIONHO HA 3aIaHHYIO TITYyOUHY.

CymHocTh MeTOoAa ONpeneNeHusl TUIOTHOCTH MOYBBI COCTOUT B TOM, YTO C
MOMOIIBIO CTAIBHOTO IUJIMHPA C 3a0CTPEHHBIM CHU3Y KPaeM U3 MOYBbI BHIPE3AIOT
OTIpe/IeTICHHBI 00BbEM TOUBBI, HE Hapylllas CIOXKEHHs. B3saThiil 0Opaszer mouBbl
B3BEIIMBAIOT, BHICYIIUBAIOT U JICTISIT MACCY CYXOMU MOYBBI HA 00bEM UITUHAPA.

OnpeneneHne INIOTHOCTH IMOYBBI

|. Onpenenurs 06beM paboueii yacTu numMHApa 110 Gopmyne V = n-r?-h, rae
n =3.14, r — pagryc mamHIpa B ¢M, h — BeICOTa paboueii YacTH [UIMHAPA B CM.

2. B3BecHTh aJTFOMUHHEBBIN CTAKaHIHK C KPBITIKOH ¢ TOYHOCTHIO 110 0,01 1.

3. Ha moaroToBieHHYI0 pPOBHYH TMOBEPXHOCTh YCTAHOBUTH ITUIMHJIP,
3ariyOuTh €ro pabouyr0 YacTh, MOJpE3aTh CHU3Y VISl OTIEJICHUS] OT IOYBHI,
YAQJIUTH JUITHIOK MMOYBY B BEpXHEH U HUKHEHN YacTH MUIUHAPA.

4. Tlepenectn 0e3 moTepb BeCh 00BEM IMOYBHI B CTAKaHYMUK, B3BECUTHh
CTaKaHYHK C BJIAKHOM IOYBOM M BBICYIINTH UX J0 TIOCTOSIHHOTO Beca mpu 105°,

5. OxJaauTh CTaKaHYMK C MOYBOM (3aKPBIB €0 KPBIIMIKOM) B AKCUKATOPE 110
KOMHATHOHM TeMIIEpaTyphl U B3BECUTb.

6. BeraucnuTh IIIOTHOCTH MOYBHI (dy) € MHHOCTBIO 10 0,01 r/em®:

d=",
v —

V
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rac M —macca a6COJ'II-0THO-CYXOI\/’I IMOYBEI C HCHAPYIICHHBLIM CJIOKCHHUEM , T';

V — 00beM MWIMH/PA, oM.
IHopucrocTh NOYBLI

Mexay COMPUKACAIONIMMUCS 3JICMEHTAPHBIMUA MOYBCHHBIMU YACTHUIIAMH,
MHKpPO- U MaKpoarperaTaMu BCErjia UMEIOTCS Pa3IMYHOTO POJia MyCTOThI, KOTOPBIC
Ha3bIBAIOTCS Mopamu. [lo TOYBEHHBIM TMOpaM MepeMeliaeTcs Boaa ¢
pPacTBOPCHHBIMU B HEil BEIECTBAMU, B HUX COJCPIKUTCS BO3IyX. B MOYBEHHBIX
1opax Pa3MeEIIalTCsl MUKPOOPTaHU3MbI, IPOCTEHININE U IpyTas MOYBCHHAS OHOTA,
0 HUM TMPOHMUKAIOT KOPHU U KOPHEBbIE BOJOCKM pacteHuil. [loatomy, oOmmii
00bEM MOPOBOTO MPOCTPAHCTBA, Pa3Mepbl U KOHQHUTypalysi COCTABISIONIMX €To
TIOp SIBJISIFOTCSI OTHOW M3 BAKHEUIIIMX XaPAKTEPUCTHUK ITOYBBIL.

Wtak, nopucmocms nouest — cyMMapHblii 00beM BceX MOP B eTHHHILE
o0bemMa MoYBBI. Bripaxkaercs oOmiasi mOpucTocTb B % M pacCUUTHIBACTCS IO
MOKa3aTesIsiM IUIOTHOCTH 1mouBkl (d,) 1 TUIOTHOCTH TBepoH ¢a3sr (d):

Poow = (1— % )-100

dopMUpOBaHUE MOPHCTOCTH IMOYBBI MPOUCXOMUT B pe3yibTare IEHCTBUS
pa3nuUHBIX (PAaKTOPOB: 00pa30BaHMS W Pa3PYIICHHUS CTPYKTYPhI, YINAKOBKU H
MepEYNaKOBKHA TOYBEHHBIX YaCTHIl, MHKPO- ¥ MaKpOarperaTtoB, PacTPECKUBAHUS
MOYBCHHOW MAacCChl IOJ[ BIUSHUEM I[ONEPEMEHHO JCHUCTBYIOMIMX MPOIIECCOB
HAarpeBaHUS-OXJIAKICHUS W  HaOyXaHWs-yCalKH, 3alloJIHCHHS CBOOOJIHOTO
OPOCTPAHCTBA  TOJABKIKHBIM ~ MOYBCHHBIM  MAaTEPUAIOM,  BBINICIAYNBAHUS
PacTBOPHMBIX BEIIECTB, ASSITEIBHOCTH KUBBIX OPTaHHU3MOB.

BenuyrHa MOPUCTOCTH 3aBHCUT OT TPAaHYJIOMETPHUYSCKOrO COCTaBa H
XapakTepa CTPYKTYpbI, COJEpXaHWS Tymyca H OHOTCHHOCTH TIOYBBI, a B
arpouneHo3ax oT o0pabOTKHU U MPUEMOB OKYJIbTYPUBAHUS.

[ToprCTOCTh MOYBBI 3aBUCHUT OT BIAYKHOCTH, TPAHYJIOMETPHUUECKOTO COCTABA,
CTPYKTYPBI COJCp)KaHUsI TyMyca W OHOTEHHOCTHM MOYBBI, @ B arpoleH03ax OT
00pabOTKH U MPHEMOB OKYJIbTYPHBAHUSI.

[Ipu yBna)XKHEHUM TMOYBBI MOPUCTOCTH YMEHBIIAECTCA H3-3a HAOyXaHMs
HOYBbl. [ JIMHMCTBIE TOYBBI UMEIOT OONBIIMK O0BEM MOp, YEeM IIecuaHble, a
CTPYKTYpHBIE - OOJBIIYI0 MOPUCTOCTh, YEM OECCTPYKTYpHBIC. Y PBIXJIbIX MOYB
BEJIMYHMHA MIOPUCTOCTH BBIIIE, YEM Y MJIOTHBIX.

[TopucrtocTh MOYBBI ONpENENSECT PAN €€ BAKHEUIIUX CBOMCTB U
npoTekaroumx B Hell mporeccoB. C Hel CBsA3aHbl OMOJOTMYECKHUE MPOLIECCHI B
NOYBaX, BO3IYIIHBIA M BOIHBIM PEXKUMBI, BOJOMPOHUIIAEMOCTh, BIaro€MKOCTb,
BOJIONIOTbEMHAs! CTIOCOOHOCTb.

Tak Kak KOJWYECTBO U pa3Mep MOP U MYCTOT B MOYBE PA3JINYHO, BBIICISIOT
KaNnWUIIPHYI0, HEKAWJUISIPHYIO U OOLIYI0 MOpHUCTOCTh. KanuisipHast mopucTocTh
— 3TO 00BEM KaNWUISPHBIX MPOMEXYTKOB, HEKaNWJUIIpHAas — 3TO 00beM Oosee
KPYIHBIX MOP U MYCTOT M 00IIasi — 3TO CyMMa KanWUIAPHON U HEKANMWUISPHOU
OPUCTOCTH.
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B 3emnenenuu ayig co3AaHMS ONTHUMAIbHOW CKBAXKHOCTH HCIOJNB3YIOT
pasiuyHbie MPUEMbl 0OpaOOTKU MOYBHI: BCHAIIKY, KYJIbTUBAILIMIO, OOPOHOBAHUE U
ap. [lo H.A. KaunHckoMy mIKana OI[EHKH MOPUCTOCTH (B %) MMEET ClIeIyIOIInii
BU/I:

Hawnyumas > 50
Xoporast 45 -50
VY noBneTBoOpUTEIbHAS 40 — 45
HeynosneTBoputeabHas <40
Becbpma mioxast <30

[Ipu onpeneneHNN NOPUCTOCTH WIIM TJIOTHOCTH MOYBBI CIHEAYET YKA3bIBATh,
IIpU KaKOW BIAXHOCTH B3AThl 00pa3upl. PexkomeHayeTcs 3TH ONpeAesieHHs
BBIMIOJIHATh MPU  BIAXKHOCTH, COOTBETCTBYIOLIECH NPEACIBbHOW  MOJIEBOU
BJIATOEMKOCTH TIOYBBI, T.K. B CYXHX II0YBaX HE YYHUTHIBAETCI OOBEM TpPEUIMH,
oT4yero 0oObEMHas Macca IOJIY4YaeTcsi 3aBBIIIEHHON, a oO0Ilas MOPUCTOCTh —
3aHUKEHHOMU.

IIpumep pacuera
Jlaro: mioTHOCT mouBH (dy) paBra 1,18 r/cm®, mwioTHOCTH TBepaoitl dassr (d) —
2,58 r/em®, BaxsocTs ouBs! (W) — 21,5%.
Haxoaum 00111yt0 mopucToCTb:
1,18
Poﬁu; = (1_

—=—)-100 = 54,3%
2,58
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Brruucisiem nopucToCTh a’3paiuu:
Jlnst 3TorO0 HEOOXOAUMO HaWTH 00BbeM mop, 3aHsAThiIX Bomou (Py),T0 ecTh
YCTAHOBUThH COJIEpKAHUE BOALI B OOBEMHBIX TMPOIEHTAX. OTy BEIUYUHY
ompenensieM o GopmyIie:
PW - dV : W,

rae W — mojieBast Bl1aXKHOCTH HOYBEI, %0.

Pw=118-21,5=254%
3Hast 00bEeM MOP, 3aHATHIX BOJIOH, JIETKO BBIUUCIUTH IIOPHUCTOCTD adpallvu:

Paap = P06u_1 - PW
Pop =954,3-254=28,9%
HNcxons W3 OpPUEHTHUPOBOUYHOM OIIEHKM 3HAYEHUM MOPHUCTOCTH a’paluu

MOYKHO CUUTATh, YTO OHA HECKOJIBKO BBIIIE ONTUMAIIHHOM.

KpaTrkuii aHa, U3 BOTHON BBITSKKHU

JIist n3y4eHus: XUMUYECKOTO COCTaBa 3aCOJICHHBIX MOYB MPOBOJAUTCS aHAIH3
BOJHOM BBITSKKH U3 3TUX TIOYB.

3aco/IeHHBIMH  CYMTAIOT TMOYBBI, COJAep:Kallie CyYyMMY BOJHO-
pacTBopuMbIx cojeil 0osee 0,1-0,3%. DOtu conm nAenaT Ha TPYNIbl MO HUX
TOKCUYHOCTH.

Bpenubie nerkopacTBOprMbIe HEUTpPaIbHBIE COJIM CO3/IaI0T OCMOTHYECKH U
TOKCHUYECKH OIacHble KOHIeHTpauuu i pactenuii. K uum ornocsat NaCl ,
MgClZ 6H20 , CaC|2 6H20 , Na2504 10H20 , NaZSO4 7H20 , MgSO4 7H20 )
CynbdaTel MEHEE TOKCHYHBI, YeM XJIOPH/IBI.

Bpenusie jierkopacTBOpUMBIE MIETOYHBIE COJHM, MOBBIMIAIOT pH TMOYBHI 10

BEIMYMH, YrHETAIONIMX, M  Bb3bBaromux rulens pacrenmii:  NaHCO;,

Na,CO, -10H,0, MgCO, -3H,0.
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besBpeanbie comu — CaCO;z;, CaSO, - H,0, Ca(HCO,), ue co3nator

OIIACHBIX KOHIIEHTPALM JIJIsl pACTEHUH.

Bpennsle nerkopacTBOpuMbIE COJMM JAENAT, Ha XJIOPUABI, CyJIb(paTel U
kapOonatsl. Ilo cremeHn BpeaHOCTH JUIsI PACTEHUHM MX pacHojliararoT 1o
yOBIBaIOIIEMY PAY:

Na,CO3; ->NaHCO; —»NaCl —-NaNO; —»CaCl, —»Na,SO4, -MgCl, -MgSQO;, .
[Ipn KpaTKOM, aHaIM3€ BOJHOM BBITSKKH ONPEACIIIOT CyXOM OCTATOK
(cymmy comeif), anmonsi HCO;, ClI™ u SO, xarmommt Ca®*, Mg®, a Na*
pacueTHBIM METOJIOM.
[TorydeHHBIC aHATUTUYECKHUE TAHHBIE COCTaBa BOJHOM BBITSDKKH BBIPAKAIOT
B % ¢ Tounocteio 10 0,001 u B Mr-skB. Ha 100 r mouBs! ¢ ToyHocTeiO 10 0,01.
ITo pe3ynbpraTam aHanM3a BOJHOM BBITSKKU OMPEACIISIIOT XHMHU3M U CTETICHb

3a4COJICHUA, COACPIKAHNEC TOKCHYHBIX HOHOB H coJieci M BO3MOKHOCTH
OCOJIOHIICBAaHU IIOYB.

IIpuroroB/ieHHe BOJHOM BBITHKKH

Xoa padoThI:

1. OtBecuTh Ha TexHUYECKUX Becax 50 T BO3QYIIHO-CYXOH MOYBBI, MPOCESIHHON
4yepes CUTO JUaMETPOM B 1 MM.

2. HaBecky mepeHOCAT B TOJYJIUTPOBYIO IIJIOCKOJOHHYIO KOJOY W 3aJIUBAIOT
MATHKPATHBIM KoJmdecTBOM (250 MIT) TUCTHIUITMPOBAHHON BO/IBI.

3. B3banteiBaroT cosiepKuMoe KoJIObI 3 MUHYTHI U PUIBTPYIOT COAEPKUMOE Yepe3
bunbTp U3 mioTHo Oymaru. [lepen mepeHeceHueM cycnieH3uH Ha (QUIBTP ee
eIIe pa3 XOpoIIo B30AITHIBAIOT JJISI TOTO, YTOOBI TOUBEHHBIC KOJUIOU B 3a0MITH
nopbl (unbTpa. IlepBbie MyTHBIE TOpIMK (UIBTpAaTa BO3BPAIIAIOTCA W3
MPUEMHOM KOJIOBI 0OpaTHO Ha PUIIBT.

Ecnu Qunbtpanus wuper MeUIEHHO, TO ONpeleNieHUE IIEIOYHOCTH U
XJIOPUIOB TIPOBOAST, KOTJIAa COOEpeTcs MAOCTAaTOYHOE [Ii OTUX AaHaJIM30B
KOJINYECTBO (PuiibTpara.

B 3aconmeHHBIX TOuYBaX, OOTaThIX JIETKOPACTBOPUMBIMU COJIIMH W HE
colepKalmux Hatpus, (UIbTpanuss uAeT ObICTpO W (UIBTpPAT MOJTydYaeTcs
MPO3pavHbIM, T.K. COJIM KOAryJupYyIOT KOJUIOWIbL. B IIENoYHBIX TOYBaxX C
HEOOJIBIITUM KOJIMYECTBOM JIETKO PACTBOPHMBIX COJICH HAOJIOMAeTCs TEITH3aINS
KOJUIOUJIOB, KOTOpbIe 3a0MBalOT TOphl (QUIbTpa U CHIKAIOT  CKOPOCTH
buabTpanmm.

Onpezle.neHne CyXoro ocratrka

Hpunuun meroaa. Cyxoil (IJIOTHBIN) OCTaTOK — ATO oO0Iee CoAepKaHUE B
MOYBE MUHEPAJIbHBIX U OPTaHUYECKUX coequHeHui. KonmrmdecTBo cyXxoro ocraTka B
BOJHON BBITSKKE CIIYXKUT JJIs BBISBJICHUS CTENEHW 3acojieHus MouB. Ero
ONPENEIISIIOT BECOBBIM METO/IOM.
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XO/ PABOTDI:

1.

4.

[TuneTkoli orOmparoT 25 M BOIHOW BBITSDKKH W TIEPEHOCIT €€ B 3apaHee
NPOCYIIEHHYI0O M B3BEUICHHYIO Ha aHAJIMTHYECKHX Becax (apdopoByro wmim
ATFOMHHHEBYIO YAIIIKY .

Yamky ¢ BBITSDKKOM YCTaHaBIMBAIOT Ha BOASHYIO OaHIO M COAEPKUMOE
BBITIAPUBAIOT JIOCYXa.

[locne BbIMapuBaHWs YalIKy MPOCYIIMBAIOT B CYNIMJIBHOM INKady TIpH
temneparype 105°C B Teuenue 1-2 yacos.

OXJaXICHHYI0 B JKCHKATOpE YallKy C CyXHM OCTaTKOM B3BEIIMBAIOT Ha
AHATTUTHYECKUX BECaXx.

5. Benmnuuny cyXxoro octaTka paCCUMTHIBAIOT B MPOIICHTAX MO (GOopMyIie:

A:a-V-100’
8-C

rae A - cyxoit ocratok (%);

a - Macca cyxoro ocrarka (T);
V - 00I111ee KOJTUYECTBO BOJIbI, B3ATOM JJI IPUTOTOBICHUS
BOJIHOM BBHITSDKKH (250 mun);
100 - koa¢dUIMEHT repeBoa B MPOIEHTHI,
¢ - 00bEM BBITSDKKH, B3SITOM Ha BhIapuBanue (25 m);
¢ - obmras HaBecka 1moyuBsl (50 ).
Pe3ynbTaThl OnpeneneHus cyxoro ocraTka

(8)

(a)

I'opuzontr | O0bem puibtpata, | Homep Macca Macca Macca Cyxon
riyOuHa, B3ATBIN LIS YalIK{ | ITyCTOH YaIIKH C CyXOro OCTAaTOK,
cM BBINIAPUBAHUS, MII YAk, T | OCaAAKOM, T | OCTaTkKa, I %

(A)

Onpenesenue o0uIeH MET0YHOCTH

NPUHIUII METOIA. OOuryro MIEI0YHOCTh B BOJHBIX BBITSKKAX,

BeIpakaemyto B monax HCO; ompenenstor myreM THTPOBAaHHS OMPEAEICHHOIO

00BbeMa BBITSHKKH KMCJIOTOM B IMPUCYTCTBUH MCTHUJIOBOI'O OPAHIKCBOI'O J0 IICPCXOJa

XKeNnTou (IIesiouHasi cpeqia) OKpacku B OpaHKeBYHO (po3oByto) (kucias cpeaa, pH
4,4).

Peakuus npoTekaeT no ypaBHEHHUIO:

2NaHCO, + H,SO, = Na,SO, + 2H,0 + 2CO,

Ca(HCO,), + H,SO, =CaSO, + 2H,0 + 2CO;,
X0 PABOTBI: 1.0tO6uparor munerkoi 25 MJI BOJHOW BBITSDKKH U
MOMEIIAIOT €€ B KOHWYEeCKYto kKoy0y Ha 100 mu.
2. [TpunuBatot B konOy 1-2 xarmu MeTuinopaHxa.
3. Turpyror BoITSRKY 0,01 ® pactBopom H,SO, 10 c1ab0-pO30BOTO
okpamvBanus. Konba nomkHa croarh Ha jiucte Oenoilt Oymaru. Kak Tosbko
KeNTas OKpacka BBITSDKKM HM3MEHUTCS W CIIeTKa IMOPO30BEET, THUTPOBAHHE
3aKaHYMBAIOT.
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OO6m1as 1menoYHOCTh Bhipaxaercs B Mr-3kB. Ha 100 r mouBbl U B MpoIlIeHTaxX
OT MacChl BO3YIITHO-CYXOH TTOYBHI.

3. Beranciuth 0011y MIEIOYHOCTS:

a) HCO§:a~H-V-1OO,
6-C

rne HCO; — o6mas memounocth, Mr-3kB. Ha 100 r OYBHI;
a — xoymuectBo M 0,01 1. pactBopa H2SO4, morreiee Ha TuTpoBanmue;
H — HOPMaIIbHOCTh TUTPOBaHHOTO pactBopa HySO; ;
V — KOJM4YeCTBO MJI BOJIBI, B3ATOU JIJIsl IPUTOTOBJICHHUST BOJHOMN BBITSIKKU;
100 — ko3¢ dunment nepecuera Ha 100 r mouBwI;
B — 00BEM BBITSKKH, B3ATBIN IS ONpeIeTIeHUsI OOLIEHN MIEIOYHOCTH MJI;

C — HABCCKa II04YBbI, COOTBCTCTBYIOIIAs B3ATOMY IJII TUTPOBAHUA, 06’beMy

dbunpTpara, T.
B - HCO™ me —okes.
HCO, %= °
1000

rae 61 —»oskBuBanenTHas Mmacca HCO; ;

- 61

1000 — koa(pPurueHT nepecuera B T.

PGBYHBTaTBI OIIpCACICHUA 0611161”4 mMCJI0YHOCTHU

I'opu- |HaBecka| O0bem uibTpara, 0,01 1. HsSO, HCO;
30HT. |[IOYBHI, T, MJT
rIyoOuHa, C o01muiA, TUTSt HOpMaJb| MOIUIO HA | MI-3KB.
cM V  |TuTpoBaHus,| -HOCTh, |TUTpoBaHue, | Ha 100 T %
B H M, MIOYBBI
a

Onpenesnenue xJ10p-uoHa mo meroay Mopa

Hpunuun meropa. IlpencraBieHue o0 XJIOPUIHOM 3aCOJEHHUM, JACT
AHMOH — XJIOp. B OCHOBY MeTonma ompeneneHus XJiopa MOJIOKEHA PEAKLUs €ro
B3aMMOJICUCTBHS C HOHAMU cepedpa B MPUCYTCTBUU MOHOB XPOMa, BHITIOJHSIOIINX

POJIb UHIUKATOPA.
NaCl + AgNO, = NaNO, + AgCI 4
Koraa xJ10p-MOH MOJTHOCTBIO CBSDKETCSI € cepedpoM, oOpasyercst Oenblit

. . 2-
0CajloK, MMEIOIIHiA skenThiil 1BeT 0T MoHOB CrO; . 3arem B peakLUIO BCTYHAKOT

MOHBI XpOMa, KOTOpbIe 00pa3ylT OCaJoK Xpomara cepedpa, Malolero B TOYKE
HKBUBAJICHTHOCTHU KPACHO-OYPYIO OKpPAaCKY:

2AgNO, + K,CrO, = 2KNO, + Ag,CrO, ¥
[Tepen KOMUUECTBEHHBIM ONPENEIEHUEM XJIOP-HOHA HEOOXOAUMO IIPOBECTH
KAuECTBEHHYIO PEAKIIUIO: B IIPOOUPKY OEpyT 5 MJI BHITSKKH, HOAKHUCIISIOT €€
HeckoapkuMu KammiMu 10% p-pa HNOs, npubasmsror 2-3 kammm 10% p-pa
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AgNOsu mepememmBaror comepxkumoe. Ilo Buay ocagka ONPENEISIOT
HEOOXOIUMBIIl 0OBEM BBITSKKH:

Ne OOBEM BBITSIKKH I
Beanunna u Bug ocaaka
/T OMpeIeJICHUS] XJIOP-UOHA, MJI
1 bonpion XJ10nbeBUIHBIN 0CaT0K 5
2 CunbHast MyTh 10
3 Cnabast MyTh 20-25
4 OmnanecreHnus 50

[Ipy XJIOpUIHOM 3aCOJICHHHM TOYB IS aHanu3a OepyT 5-10 mur BBITSKKH,
KOTOpyIO0 cieayeT pasbaBute mepen mobasinenmeM KoCrOspgo 25 wmun
JTACTUUIMPOBAHHOW BOJOM.

Xoa padortel: 1. B3saTh HE00X0IMMOE KOJUYECTBO BOAHON BBITSKKHU (5-

50 MJ1) B KOHMYECKYO KoJi0y Ha 100 mut.

2. Heiitpanmu3oBate QuibTpaT 1O KpacHOM JIaKMycoBoil Oymare.
JlakmycoByto Oymary OpocatoT B KoJIOy ¢ (puiabTpaToM, U MpU €€ MOCUHEHUU
¢unbTpar HeWrpamuzyror 0,01 H. pactBopom H,SO, (u3 kamenbHHUIBI) MpH
MHTEHCUBHOM TIOMEIIMBAaHUM JI0 MEpexXoja OKpacku OyMakKM U3 CHHEH B
cupeHeBylo. HeliTpanuzanuio He MPOBOMST, €CIIM KpacHas JIakMycoBasi Oymara B
BOJIHOM BBITSKKE Cpasy >Ke MPUOOPETAET CUPEHEBBIH 1IBET.

3. Ipubasuts k BerTsKKe 1 M1 10% p-pa K2CrOy4, neszaBucumo ot oobema
B3SITOM ISl aHAIIH3a BBITSKKH.

4. Orrurposats uinsrpar 0,01 H. p-poMm AgNO, 10 KpacHO-Oyporo LBeTa.

5. BeluuciauTs cofepkanue XJiop-HoHa:
Cl™ M_—gkg_zw Cl % :M35’45
6-C 1000
rne  Cl — conmepxanue xmopa, Mr-3kB. Ha 100 r IOYBHI,

a — xoymmuectBo 0,01 1. pactBopa AgNO;, nomrenmee Ha TATpOBaHKE, MII;

H — HopMaibHOCTE pactBopa AGNO;;

V — o6mmit 00beM QuibTpata, M,

100 — koo dunment nepecuera Ha 100 r moOUBHI;

B — 00BEM BBITSDKKH, B3ATHIN JIJIS OTIPEICTICHUS XJIOP-HOHA, MIT;

C — HaBECKa IMOYBBI, COOTBETCTBYIOIIAS B3ATOMY JJISI TUTPOBAHUS O0BEMY
bunbTpara, T;

1000 — koa(pdunireHT ajis nepecyuera B T

35,45 — skBUBaJIEHTHAs Macca XJiopa.

Pesynbratel onpenencaus Cl — nona:
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O6Bem -
0,01 u AgNOs Cl
dbunpTpara Mi
I'opusont, |HaBecka
MT-
riyOuHa, | MOYBHI, .| md MOILIO Ha
oOmui HOPMAaJIbHOCTb, JKB. 0
cM r TUTPO- TUTPOBAHME, %0
V H Ha 100
BaHUS, B MII, a
MTOYBHI
I'paBumeTpuueckoe onpeaesieHue Cyab@par-uoHa
- SO
HpuHuun MeTo/A. OnpeneneHue HOHA ., OCHOBAaHO Ha

o 2—
nonydenun ocaaka BaSO, npu B3ammopeiictBun wona - SO; ¢ 10% - ™
pactBopom BaCl, wu mocnenyromuM KoiIM4eCTBEHHBIM ONpeIEeIEHHEM MacChl

ocanka BaSO,na ananuTHUecKux Becax.

XOJ PABOTHBI. 1. OtOuparoT numneTkoi 25 M1 BOAHOHN BBITSDKKH B CTaKaH
Ha 200 M.

2.llogxucnsaror ¢uiabtpar 2 M 10% pactBopa HClI u HarpeBaroT
colepXuMoe cTakaHa a0 kureHus. OcaxpaioT aHuoH SO? ropsumM 10%
pacTBopoM BaCl,, mpuOaBisOT €ro mno KamisiM U3 TUNETKH B KoiuuecTBe 10 mi
(6epem ¢ u30bpITKOM). COofepKMMOE CTaKaHa XOPOILIO B30aITHIBAIOT.

3.3aKpbIBAIOT CTAaKaH CTEKIIOM, KHIISTAT HA AJIEKTPOIUIMTKE 2-3 MUHYTHI U
OCTaBIISIOT Ha 1-2 yaca CTOSATH B TEIUIOM MeCTE ISl JTyUIleil BRIKPUCTAIUTU3ALINN COITU
BaSO, .

4.0cafok OTQWIBTPOBBIBAIOT Ye€pe3 IUIOTHBIA 00€330JIeHHbIN  (UIbTp,
MIPOMBIBAIOT €ro Topsdeil BOoAoH, cierka moakucienHo 10% pactBopom HCI
[IpombiBaHME 3aKaHUYMBAIOT MPU MCYE3HOBEHUM peakiuu Ha OGapuii (mpoda ¢ 10%
H,S0, ).

5. ®OunpTp ¢ 0CaAKOM TMOACYLIMBAIOT HA BOPOHKE, IMOMENIAIOT BO
B3BELICHHBIN (apPOpOBbIN TUTENIb U OOYTIIMBAIOT MO TATOW Ha ANEKTPOITUTKE, a
3aTeM OOYIJIEHHBI OCTaTOK MpOKaIWBalOT B Mydene 10 NOsSBIEHUs Oenoro
XJIONBbEBUIHOTO ocajika. O30eHue MPOU3BOIAT B Mydene npu temmeparype 600-
700°C B Teuenne 20-25 MUHYT.

6. BelHuMaloT TUrenh U3 MyQelns, OXJIaXAaloT B SKCUKATOPE, B3BEIINBAIOT
Ha aHAJMTUYECKUX BECaxX U M0 PA3HOCTU MEXKIY MAacCOW 0CajKa C TUTJIEM U
MacCCOM ITyCTOTO TUTJIS HAXOAAT MacCy NMPOKAJIEHHOIo ocaaka BaSoO, .

. a-V -0.4114-100
804 = )
6-C
Trac a - MacCa OCaJKOB B I'paMMax;
Vv - o01Iee KOJIMYECTBO BOJBI, B3SITOE JJIsi MPUTOTOBJIEHUS BOJHOMU

BBITSIKKU;
0.4114 - koddduuuent nepesoga BaSO, B SO? ;
100 - ko3 PUIMEHT 7151 IEPEBOIA B MPOIIEHTHI;
6 - 00bEM BBITSKKH, B3SITOM JIJIsI ONIPEACIICHUS SOi‘ X
¢ - HaBeCKa MOoYBHI (T).

51




Conepxkanue SO, B Mr-3kB. Ha 100 I TOYBBI BBIYHCIISIIOT TIO POpMYJIE:
SO4 % - 1000
48.03

3aKII0YEHNE

[Inogoponre NoYBBI HE SBIAETCS €IUHCTBEHHBIM (DaKTOPOM YpOrKasi, IOMUMO
HEro Ha ypOKaHOCTb KYJBTYP BIIUSAIOT OMOJIOTMYECKHE OCOOEHHOCTU pPACTEHUH,
KJIUMAaT, arpoTexHuka ¥ T.1. OJHAKO MpH MPOYUX PABHBIX YCIOBUAX, OHO OyZeT
ONpENENATh  NPOAYKTUBHOCTH  KYJIbTYp.YIpaBICHUE  IUIOAOPOJHMEM  IIOYBBI,
3aKJIIOYAIOLIEECs] B PEryJIMPOBAHUU IMOYBEHHBIX IPOLECCOB C LENbI0 00ECIEUEHUS
ONTUMAJbHBIX (PAKTOPOB >KM3HU PACTEHUIl B JOJITOCPOYHOM NEPUOAE, SBIISETCS
KJIIFOYEBOM 3amadeit 3emuienenus. COBPEMEHHBIE CHUCTEMBI 3E€MIICACIUS  YACHSIOT
CYLIECTBEHHOE BHHMMAaHHUE 3KOJIOIMYECKOMY acCleKTy. 3ajadya COXpaHEHUS H
MOBBIIICHNUS IUIOAOPOAUS JOJKHA PElaThCsi € YYETOM YCTOMYMBOCTH TIOYB K
nerpajganuu. B ycnoBusiX €CTECTBEHHOIO IUIOJOPOAMS YacTh MUTATEIbHBIX BELIECTB
HaxXOJUTCS B HENOCTYNmHOU misi pacteHuit dopme. B psine ciydaeB HaOmomaeTcs
NOCTOSIHHBIA ~ J€(UUUT HEKOTOPBIX 3JEMEHTOB, Hampumep, azora.BosneilicTBue
YEJIOBEKa HA MOYBBI C €CTECTBEHHBIM IIOAOPOIUEM ITyTEM €€ 00pabOoTKH, MPUBEIIO K
U3MEHEHHUIO PEKHUMOB, YTO CKa3aJlOCh Ha 00ECIEYEHHOCTh U JOCTYNHOCTh PAaCTEHUM
¢dakropamMu kKu3HU. biaronapss BIMAHUIO NPUPOAHBIX (PAKTOPOB U AESATEIBHOCTU
4eNloBeKa, 3akKiIoYarolieiics B 00pabOTKe MOYBBI, HCIOJIb30BAHUU YJI0OpEHUH,
OpOLLIEHUs,, NPUMEHEHHsI CEBOOOOPOTOB U T.A., CHPOPMHUPOBANIOCH SPPEKTUBHOE
wiogopoaue.lloctpoerre  cucTteMbl  yOpaBieHMs IUIOJOPOAUMEM  HAYMHAKOT C
ONpEIENIECHNUS] ONTHMAJIBHBIX IapaMeTpoB MOJENH Ioxopous. s mocTpoeHus
peanu3zyemMoil MOJENH, CIEAYeT YYWUThIBATh SKCIEPUMEHTAIbHBIE XAPAKTEPUCTUKU
KOHKPETHBIX 3eMJIEACNIbYECKUX PAHOHOB C LENbI0 OOBEKTUBHON arpOHOMHUYECKOM
olleHKM 1oYB.OueHka 3PQGeKTUBHOCTH IU(PEpEeHIUPOBAHHBIX, IKCIIEPUMEHTAIBHO
OTPEENCHHBIX MOJIENIEHN MJI0I0OPOAUS JOJIKHA JOMOTHATHCA S3KOHOMUYECKON OLIEHKA,
KOTOpasi MO3BOJISIET OOBEKTHMBHO CONOCTABUTH MOJydaeMbld OT MoAenud 3(P(exT c
3aTpaTaMy Ha €€ MOJJIEPKaHUE B KOHKPETHBIX MPUPOJAHO-I3KOHOMUYECKUX YCITOBUSAX
MPOU3BOACTBA.ATPOOKOHOMHYECKAsT OLIEHKAa MOJENed IIOAOPOAUsS TO3BOJISIET
ONPENENNTh YPOBHU BOCIIPOU3BOJICTBA IUIOAOPOIHS, KaK LIEJIOM, TAK U 11O OTAECIbHBIM
NOKa3aTesliM — MPOCTOE WM PAaCIIMPEHHOE BOCIPOU3BOACTBO. BoCmpou3BoaCTBO
IUIOJOPOAUS. B HWHTEHCUBHOM 3€MJIEIENIMU JOJDKHO OCYIIECTBIATBCS IO BCEM
NOKa3aTesIM  IUIOJOPOJAMs,, HO TIEPBOCTEIIEHHOE 3HA4YE€HHE CIEIYyEeT OT/IaBaTh
HauOolee BaXHBIX U3 HUX I KOHKPETHBIX TOYB M YCJIOBHM BeIEHUS
CEJIbCKOXO3SIIICTBEHHOT O IIPOU3BO/ICTBA.
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https://universityagro.ru/%d0%b7%d0%b5%d0%bc%d0%bb%d0%b5%d0%b4%d0%b5%d0%bb%d0%b8%d0%b5/%d1%81%d0%b5%d0%b2%d0%be%d0%be%d0%b1%d0%be%d1%80%d0%be%d1%82/

Jluteparypa

1. bpunbko IO.M. Meroanueckue yka3zaHus IO U3YYEHUIO BOJHO-(PU3MUECKHX

cBoricTB nous/ FO.W. bpuasko.

2. BanibkoB B.®. IlousoBenecuue B.®.Bamnkos, J.A. Illtomnens, B.N.
TronpnaHoB.

3. BagpkoB B.®. IlouBoBencHue: YueOuuk s By3oB / B.®. Bambkos, K.III.
KazeeB, C.1. KonecaukoB. — M.: UKL «MapT», PoctoB v//l: N3naTennckuit
ueHntp «MapT»

4. Kmaccudukanus 1 JUarHOCTUKA TOYB

5. MamontoB B.I'. O6mmee nousoseneuue / Mamontos B.I'. KomocC,

6. Myxa B./l. ArponouBoBenenue / B.Jl. Myxa, H.WU. Kaprameimes, /I.B. Myxa. -

7. IlouBoBeneHue

8. [IpakTHKyM 1O IOYBOBEACHUIO y4eO. MOCOOMEII BY30B.
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