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BBEJAEHUE

B npouecce cenbCKOX03MCTBEHHON NEATENBHOCTH, CBA3aHHOM C OT-
YYXJACHHEM C YPOXKAEM PACTEHHUEBOIUECKON MPOIYKIIMH, TIOYBOM pacxo-
IYIOTCSI MUHEpaJIbHbIE U OPTraHUYECKHUE BEIECTBA, YXYIIIAIOTCS BOJHBII
Y BO3AYIIHBIN PEXUMBI, GPUTOCAHUTAPHOE COCTOSTHHE MUKPOOUOIIOTHYE-
CKasl aKTUBHOCTb. B CBSI3U ¢ 3TUM NMPOUCXOIUT MOTEPS III0IOPOAUS, KO-
TOpPOE B YCJIIOBUSX MHTEHCHUBHOTO 3eMJICICIHS TPEOyeTCs MOIePKUBATh
Ha MpPUEMJIEMOM YpPOBHE, a B UJICAIBHOM CIIy4ae JOJIKHO CTPEMUTHCA K
ONTUMAIILHOMY 00ecriedeHuI0 (paKTOPOB KU3HHU PACTCHH.

BoccTranoBnenue mioaopoAus MOYBbl OCHOBBIBAETCS HA JOCTUKCHHUH
ONTUMAJIBHBIX ITOKA3aTeJICH MI0JOPOIUS TIOYBBI IPUMEHHUTEIHHO K KOH-
KPETHBIM YCJIOBHUSM MPOU3BOJCTBA M TEXHOJOTMH BOCHPOU3BOACTBA
TUIOZIOPOIUs. B €ero ocHOBE 3aJI0KEH 3aKOH BO3BpATa.

BocnpousBoacTBO MIIOAOPOAMS MOKHO pa3AeIUuTh Ha MPOCTOE H
pacimpeHHoe.

Ilpocmoe socnpouzso00cmeo niodopoous — MEPOIPUATHS, HAIPaB-
JICHHBIC Ha BO3BPAIICHHE IJIOIOPOIHS ITOYBBI K UCXOIHBIM TapaMeTpaM.

Pacwupennoe e6ocnpouzsoocmeo niodopoous — MEPONPHUATHS,
HaNpaBJICHHBIC HA BOCCTAHOBJICHHE IJIOJIOPOJIUS MTOYB BBIIIC MX UCXOJ-
HBIX TTApaMeTpPOB.

VYrpaBieHue IDIOOPOJWEM I0YB — KOMIUIEKC MEpOTPHUSATHH,
HANpPaBIEHHBIX HA KOHTPOJIb IUIOJOPOAMS MOYB M MPOCTOE WIIH PACIIH-
PEHHOE €ro BOCIPOM3BOJICTBO B YCIIOBUSX KOHKPETHOTO IMPEATPHUSATHS.
OHO OCHOBBIBAETCS Ha MOJENH, BBHICTPOCHHOH C y4eTOM (haKTUUECKUX
3HAUEHUH IOKa3areneil IIOJOPOaNs, HAXOMAIUXCS B KOPPEISIHUU C
YPOKaHOCTHIO, MOYBEHHO-KIMMATHYECKUX M MPOU3BOJICTBEHHBIX YCIIO-
BUH.
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Pa6ora 1. Onpenesienne mojieBoi BJIAKHOCTH MOYBbI

ITosieBast BJIaKHOCTB MOYBBI — 3TO CTENEHb HACHIIEHHOCTH MOYBbI
BOJIOM, onpeziesIeHHas MIPH MOJIEBOM ONHCAaHUM MOYBbI. DTOT IOKa3aTeib
HE SIBJISIETCSA AMArHOCTUYECKUM, OJIHAKO BHOCHUT CYIIECTBEHHBIE KOPPEK-
TUBBI B OIIPE/IETICHUE LIBETA, CTPYKTYPBI U CII0)KEHHUS I10YBBI.

IIpuHATHI cileyronue rpajauuu 0JIEBOU BIIAXKHOCTH I10YB:

e cyxas (0) — HanMuue B IOYBE BJIAry HE OLIYIIAETCS PYKOH, 104YBa HE
CBETJICET IPU BBICBIXaHMM, TEMHEET IpU J00aBICHUM BOJbI, MOBEPX-
HOCTb TOPU30HTA IBUIUT 0€3 IPUKOCHOBEHUS K HEM;

e cBeskasi (1) — Bnara enBa 3aMeTHO OIIYIIAETCS PYKOM, KaK MpoxJia-
714, IOYBa HE Ma)KeTCs, CBETJICET IPU BBICBIXaHUM, TEMHEET MpH J00aB-
JICHUH BOJIBL;

e BJIa:kHas (2) — B pyKe YETKO OIIYyIIAaeTcs Bjara, 04YBa HE TEMHEET
pu 100aBJIEHUN BOJIBI,

e cbipasi (3) — IpH JITKOM C)KaTUHU B PYKE T0YBa MPEBPAIIACTCS B I'y-
CTYIO TECTOOOpa3HyI0 Maccy, HO BOJia IIPH 3TOM HE BbIJIENIAETCS;

e MOKpas (4) — npu cxxaTuu o0pasia B pyKe U3 HEro BBIIEISECTCS BO-
114, KOTOpasi MOXKeT CBOOOIHO MTPOCAuMBATHCS 10 CTEHKE pa3pesa.

Marepuanbl 1 000pynoBaHHe

1) mkana mojieBOM BIIAKHOCTHU TMOYB; 2) 00pasiibl MOYBLI PA3THIHON
BJIQ)KHOCTH.

Xona padoTsl

[To mkane onpeneanTs MOJEBYIO BIAKHOCThH ITOYBHI.

Pabora 2. OnpenesieHne rurpoCKONUYECKOi BIAKHOCTH NMOYBbI
I'urpockonunyeckasi BJaKHOCTh — 3TO HACBHIIIEHHOCTh MIOYBBI XUMU-
YEeCKU-HECBI3aHHOM (0ocmynHoul) BOAOH, KOTOpast MOXeT ObITh yJaneHa
IIyT€M HarpeBaHMsl. 3Ha4YEHHE TUIPOCKONMMYECKON BIaXKHOCTH UCIOJIb3Y-
€TCsl B aHAJIMTUYECKOI MPaKTUKE I BBIUMCICHHUS] MAacChl CYXOM MOYBBI
unu  kodduimenta mepepacdyeTa pPe3ysNbTaTOB aHaJW3a BO3YIIHO-
CyXOW MOYBBI HA CYXYIO.



MarepuaJbl 1 000py10BaHUE

1) amroMuHEEBBIE OIOKCHI; 2) SKCHKATOP; 3) CYIIUIBHBIN mKad;

4) aHAIMTUYECKHE BECHI; 5) 0Opa3Ibl IOYBHI.

Xoa padoTsl

AJNIOMHHUEBBINA OIOKC C MPUTEPTOI KPBIIKON MPOCYIIMBAIOT JI0 TO-
CTOSTHHOM Macchl B cymmiibHOM mikady npu t=100-105°C. Oxnaxaaror B
9KCHUKATOpEe W B3BELIMBAIOT HAa AHAIMTUYECKUX Becax 5 I BO3AYIIHO-
CyXOW TOYBBI, MPOCEIHHON 4yepe3 cuto ¢ oTBepcTusiMu 1 Mm. [louBy B
CTaKaHYMKE C OTKPBITOM KPBIIIKOH CyIIaT B CYIIMIBLHOM IKady 5 4acos,
IIOCJIE YETr0 CTAaKaHYMK 3aKPBIBAIOT KPBIILIKON, OXJIAX/Ial0T B 3KCUKAaTOpe
U B3BEILMBAIOT. 3aT€M IPOCYLIMBAIOT CHOBA B TEUEHHUE 2 YacoB, €CIIU
Macca CTaKaH4YMKa C IOYBOM I10CJIE BTOPOM CYIIKHM OCTalach IOCTOSH-
HOM, TO IPOCYIIMBAHUE MPEKPALIAIOT (IOMyCTUMOE PACXOXKACHHUE B Mac-
ce He aomwkHo npebimath 0,003 1). ['UrpockOonMYecKyo BIaKHOCTH (B
%) BBIYUCIAIOT 110 opMmyIe:

w =< 100
b , T

W- nonieBast Bj1axXHOCTb, %; a— Macca UCTIapUBIIEHCS BIIATH, T;
b— Bec BO3ayIIHO-CYXOii TIOUBHI, T.

Koadduument nepecuera pe3yabTaToB aHaIM3a BO3YIIHO-CYXOH MOYBbI
Ha a0COJIIOTHO CYXYIO BBIYMCISIOT IO (popmyie:
. W
K, , =100+ —
‘ 140

HOJ'IyLICHHBIC PE3YyIbTAaThl 3aHECTU B Ta6n1/my.

O6pazen; Bec Bec |Bec 0Orok- Bec Macca ['urpo
MIOYBHI [TyCTOTr0| OIOKCa €| ca ¢ Cy- | BO3IYIIHO | HCHapu [CKOIHMYECKas]
OroKca, [BIa)KHOM| X011 1M0oY-| cyxoi moy- | BIIEHcs | BIaXKHOCTh
I |[OYBOH,| BOH, BbI (D), r | Bnaru (@), |moussr (W),

r r r %




Padora 3. I'panysomerpuyeckuii cocran

I'panyjiomeTpryecKrii COCTaB — COJEpKaHWE B TMOYBE dJIEMEHTap-
HBIX TOYBEHHBIX YACTHI, 00JalaloluX MOCTOSHHOW (hopMoit u pa3me-
poM. B oTiuuune OoT CTpyKTYpHBIX arperatoB, FpaHyJIOMETPUUYECKUE dJie-
MEHTBHl TIOYBbl HE pacHajarTcs MpU YBIAKHEHHUU, COXpaHAS CBOO
CTPYKTYPY B BOJHOM B3BECHU. I'paHylIOMETpPUYECKHUE DIIEMEHTHI pa3lelis-
I0TCS Ha TPYIIIBI B 3aBUCUMOCTH OT pa3Mepa.

I'panynomerpuyecknii COCTaB OKa3bIBA€T CYIIECTBEHHOE BIUSHUE HA
BOAHO-GU3NYECKHE U (PUZUKO-MEXaHUUYECKUE CBOMCTBA IOYBHI, €€ BO/I-
HbI W BO3AYLIHBIM PEXHUM, OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE YCIIO-
BUS, TMOTJIOTUTEIBHYIO CIIOCOOHOCTb, HAaKOIUICHHE B TOYBE TymMyca H
30JIbHBIX 3JIEMEHTOB.

TouHoe omnpeneneHre rpaHyIOMETPUUECKOIO COCTaBa MOYBbI — OYEHb
TPYZOEMKHH Mpouecc. B MonaeBbIX yCIOBUAX I ITUX LEIEH MCIOJb3Y-
ercsa ‘“‘Meton ckatbiBanusa® H.A. KauumHCKOro, OCHOBaHHBIH Ha OILICHKE
MEXaHWYECKUX KayeCTB MOYBEHHOW MAacChl IIPU YBJIAXXHEHUU €€ 10 Te-
cT0o00pa3Hol KoHcHucTeHuu (Taou. 1, puc. 1).

Tab6auua 1 - Onpenesnenue rpaHnyJ10MeTPHYECKOro cOCTABA NOYB
B noJieBbIX ycaoBusx (nmo H.A. Kaunnckomy)

['panynomerpuyeckuii CBoiicTBa CKaThIBAEMOI'0 KOMKa
THUII IOYB

0 - mecok, HeTTaCTHYHBIN CKaTaTh KOMOK WJIH IIHYP
HE IOJIY4aeTCst

1 - cymnecs, oueHb I104YBa CKaThIBACTCS B HEMPOYHBIN

cJ1aboIUIacTHYHAS LIAPUK, HO HE CKaTBIBACTCS B IIIHYP

2 - IETKUN CYTIIUHOK, [I04YBa CKaThIBAETCS B KOPOTKHE TOJICTHIE

CJ1a00TUTACTHYHBIN LUWINHAPUKH, KOJIOACKH, KOTOPBIE
pacTpecKUBarOTCs PU CTUOAHUM

3 - cpeIHUil CYTIIMHOK, II0YBA CKATHIBAETCS B IIHYP AMAMETPOM 2-

CPEIHEIUIaCTUYHBIN 3 MM, KOTOPBIH JIETKO JIOMAeTCsl IPH
JAJIbHENIIEM CKaTbIBAHUU WIIN
pacTpecKkuBaeTcs Mpyu crubaHuu




4 - CYTJIMHOK TSDKENBIH, MOYBa CKAThIBAETCS B TOHKHI, MEHbIIIE
OYEHbB MJIACTUYHBIN 2MM B IMaMeTpe IIHYP, KOTOPBIN HaJj1a-
MBIBA€TCS IIPU CTUOAHHH €r0 B KOJIBIIO
JIMaMeTpoM 2-3 cM

5 - rIMHA, BRICOKOIUIACTHY- | [TOYBA CKATHIBACTCS B JIJTMHHBIMN, TOHKHH,
Hasl MEHBIIIE 2 MM IIHYpP, KOTOPbIN CriubdaeTcst
B KOJIBIIO JHAMETPOM 2-3 CM

0e3 HapyIICHHs ero [EIbHOCTH

| ||

> 0O

Puc. 1. CranaapTHbie KpUTEPHH N0JI€BOT0 ONpe/ieIeHUs

Marepunansl 1 000py10BaHue

1) oOpa3siiel MouB; 2) BoAa; 3) MIACTUKOBBIE JTOTKH; 4) TaOIUIIBI U PU-
CYHKH.

Xon padoTsl
1. Onpenenutsb npeodIaJaroUINil TUIT CTPYKTYPHBIX 2JIEMEHTOB B

IpeUI0AKEHHBIX 00pa3iiax MOYBbI, HCIOB3YS AJs 3TOro Tabdm. 1. u puc.
1.

Pe3ynbrathl 3aHecTH B TaOIHUILY:

No

Hanmenosaune o0Opasma CTpYKTYpHBII THUII [IOYBBI
o6pasia p PYKTYp




2. OnpenenuTh rpaHyJIOMETPUYECKHI COCTaB MOYBHI 10 METOJY CKa-
ThIBaHHA. J{J151 3TOr0 CMOYNTH BOAOI 0Opasel MoYBHI M 3aMEMIaTh €ro 10
KOHCUCTEHIIMU TycToro Tecra. CkaraTb MEXIy JaJOHSMH B LIAPHK, a
3aTeM B «KOJI0acKy» IuameTpoM 2-3 MM; «KOJ0acKy» MOIpoOOBaTh
CBEpHYTh B KOJbIO. [y ompenesneHus: rpaHyJIOMETPUYECKOro COCTaBa
o0pasia noYBbI UCTIONB30BaTh Tadi. 1 u puc.l.

Pesynbrathl 3aHecTH B TaOIUIy:

Ne obpasma HaumenoBanue ['panynomerpuueckuii
oOpa3ua COCTaB MOYBHI

Padora 4. Onpenesienne kou4vectsa rymyca no meroay U.B. Tiopuna
['ymyc sBnsieTcs OCHOBHBIM (PaKTOpOM
wiogopoaus nous. B cocraB rymyca Bxo-

JAT TpU TPYIIBI OPraHUYECKUX COEIUHE-
HUil: 1) BerecTBa UCXOJHBIX OPraHUYECKUX
OCTaTKOB (O€NKu, YIrJeBOJbl, JIMTHUH, JKU-
pBl U T.1.), 2) IPOMEXKYTOUHBIE MPOIYKTHI
UX TpeBpalleHuss (aMHUHOKHUCIIOTBI, OKCH-
KUCJIOTBI, ()EHOJIBI, MOHOCAXAPHIBI U T.I.)
u 3) rymycoBsle BeuiecTBa. [locnennue, co-
CTaBJSIIOT TJIABHYI0O M CHEHU(PHUYECKYIO
4acTb TyMyca.

Cymnocts metona M.B.Tropuna 3akiroua-

€TCAd B OKHCJIICHHUU I'yMyCa TUTPOBAHHBIM pac-
TBOPOM XpOMOBOI71 KHCJIOTBI U TUTPOMECTPUYIC-

Puc. 1. Manenpkasi BOPOH-  ckoM  ONpENETIEHHH  HEM3PAaCXOJI0BAHHOIO
Ka, cJyKalas B KayecTBe

06DATHOrO XOJI0MMILHIKA OCTaTKa ITOCJICAHCHU. IIo KOJIMYCCTBY H3PACXO0-

JOBAaHHOI'O OKHUCIHUTECIIA BBIYHUCIIACTCA KOJIMYC-
CTBO YrjiepoJa, HaxXoasdaleecCsa B IMOYBE, a MO COACPIKAHHIO ITOCICOHETO
BBIUUCIIAIOT IIPOLUCHTHOC COACPKAHNEC I'yMYycCa.




Xoa pa6otbl. 13 o0Opasiia mo4yBbl, IPOCETHHONW Yepe3 CUTO C OTBEp-
ctusimu 0,25 MM, 6epyT Ha TeXHHUECKUX Becax HaBecky oT 0,1 10 0,5 T B
3aBHCUMOCTH OT KOJINYECTBA 'yMyca B IOYBE.

HaBecky OCTOpPOXHO MEPEHOCAT B KOHMYECKYIO KOJIOY €MKOCTBIO 10
100 mn u npuwmBaroT u3 6ropetku 10 mn 0,4 1 pactBopa KoCr207, mpu-
TOTOBJIEHHOT'O B pa3BeieHHOH 1:1 cepHoOil KucioTe.

B ropio konGpl BCTABISIOT MaJCHbKYIO BOPOHKY, CIYXKAIIYIO XOJIO-
JTUJIBHUKOM, U CTaBST Ha ra30BYIO0 FOPEJIKY WM MECOUHYIO OaHio (puc.
1). ConepxumMoe KOJIObI KAIATAT TOYHO 5 MUHYT, HE JOMYCKasi CUIBHOTO
KUIIeHUs U neperpesa. [Ipu HarpeBanuy HauMHAETCS] OKUCIIEHUE TyMyca,
3aMETHOE MO0 MEJNKUM My3bipbkaM BbiaenuBiierocs COz. Yacte aByxpo-
MOBOKHCJIOTO KaJIUsl TIPH STOM 3aTPavyMBaETCsl Ha OKHCICHUE TyMyca Mo
CXeMe:

2K2Cr207 + 8H2S04 = 2K2S04 + 2Cr2(S04)3 + 8H20 +303;
302 + 3C (rymyca) = 3CO2

3areM coJepKUMoe KOJIObI OXJIaXIAI0T, MPUOABIAIOT 5-8 Kamnenb ¢e-
HUJIAHTPAHUIIOBOM KUCIIOTHI B Ka4YeCTBE MHAMKATOPA U COJIEPKUMOE KOJI-
ob1 TuTpytoT 0,2 H pactBopom coar Mopa [FeSOs (NH4)2SO4 6H20] no
U3MEHEHHUs TeMHO-Oypoil OKpacku pacTBopa depe3 (PUOJETOBYIO U CHU-
HIOIO B TPsi3HO-3€JIeHOBaTyl0. Korjga pacTBOp OKpacuTCst B CHHHIM IIBET,

TUTPOBATh HEOOXOAMMO OYEHb OCTOPOXKHO, NMPHOABISISI PacTBOP COJH
Mopa 1o 1 karuie u TIaTeIbHO Pa3MEIInBast TATPYEMYIO KUIKOCTD.
Peakmust MexIy IBYXPOMOBOKHCIIBIM KallUE€M, OCTABIIUMCS IIOCIIE
OKHCIICHHSI TYMyca, U COJIbl0 Mopa 3aKiItouaeTcsi B BOCCTaHOBIICHUH JIBY-
XPOMOBOKHCIIOTO KaJIHs B OKUCh XpOMa U UJAET MO YPaBHEHUIO:
K2Cr207 + 6 FeSO4 + 7 HoSO4 = Cr(SO4)3 + KoSO4 + 3
Fe2(S04)3 + 7TH20

OnHOBpeMEHHO ycTaHaBIMBAIOT cooTHoIeHne Mexay KoCr07 u co-
ap10 Mopa, 1 gero 6epyt Oroperkoit 10 mi 0,4 H. pactBopa KoCroO7 B
KOHHYECKYIO0 KOJ0y eMKocThio 100 M1, mpuOaBisitOT Ha KOHYUKE IITaTe-
7151 HeOOJIBIIIOE KOJIMYECTBO MPOKAIIEHHOTO CYTIIMHKA (I pABHOMEPHOTO



KHUIIEHUs) U KUOATAT 5 MuHYT. Ilocne KumsiueHusi conep:KumMoe KOoJIObl
TUTPYIOT TaK >kK€, KaK OMUCAHO BBILIE.

Pa3zHOCTh MeXay KOIMYECTBOM pacTBopa cosin Mopa, 3aTpayeHHbIM
npu ycraHoBke cootHomeHus ¢ K2Cr207, u KOJIM4ecTBOM TOTO ke pac-
TBOpA, 3aTPaueHHBIM HAa TUTPOBAHHE OCTaTKa OMXpomara Iocie OKHCIe-
HUS TyMyca, JacT TO KOJIMYECTBO coiu Mopa, KOTOpOE COOTBETCTBYET
XPOMOBOM KHCJIOTE, U3PACXOOBAHHOM HA OKMCIIEHHE I'yMyca BO B3SITOU
HAaBECKE IOYBBI.

DKCIepUMEHTAIBHO yCTaHOBJIEHO, 4yTo 1 mu 0,2 H. pacTBOpa cOjiu
Mopa cOOTBETCTBYET TAKOMY KOJHYECTBY XPOMOBOM KHCIIOTBI, KOTOPOE
okucausier 0,0010362 r rymyca wiu 0,0006 r yrinepoza. [loatomy konuue-
CTBO F'yMyca B IIPOLIEHTax K CyXOl ITOYBE BBIUUCIISIOT MO (hopMyJie:

(a—38)x0,0010362k x 100K

a — YMCJI0 MUJUIMJIMTPOB PAacTBOpa coim Mopa mpu XOJ0CTOM OIpe-
JIEJICHNM;

B — TO JK€ IIPH OOPATHOM TUTPOBAHUU TIOCTIC OKUCIICHHS TyMYCa;

K — MOMpaBKa Ha HOPMaJbHOCTH pacTBOpa conu Mopa, eciau OH He
touno 0,2H.; 100 — koadpdunment neperoaa Ha 100 T MOUBHL;

K — koaddunment mepecuera Ha Cyxyr MouBy (MOMpaBKa Ha  CO-
JIepKaHUE TUTPOCKOITIMYECKOM BOJIBI);

C — HaBeCKa IMOYBEI, B3ATAas I aHaIu3a.
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CTPYKTYPA ITOYBbI
Cmpykmypa nouebli — 3TO COBOKYIHOCTh arperaTtoB pa3jMyHON Be-
JIUYUHBI, (OPMBI U KaUECTBEHHOT0 cocTaBa. Hambosiee arpoHOMHUYECKU
LEHHBIMU (ONTUMAJIbHBIMU) JUISl KYJIbTYPHBIX PACTEHUH SIBJIAIOTCSI ME30-
arperatsl pazmepoMm 0,25-10 mm, oGnamaroniye BbICOKOW MOPUCTOCTHIO
(6omee 45%), MexaHUYECKOM MMPOYHOCTHIO U BOJOIPOYHOCTBIO.

ArpoHomMuyeckas Kiaccupukanusi NIOYBEHHOH CTPYKTYPbI
(mo H.A. CaBuHOBY)

Ponmer Bunper Pa3mep arperara
(nmametp), MM
I'metoucras KpymHbie TIs1051 > 100
CpenHue TIBIOBI 50-100
Meinkue riasI0bI 10-50
KomkoBaras KpymHbie koMoukH 3,0-10,0
CpenHue KOMOYKU 1,0-3,0
Menkue KOMOYKHA 05-1,0
3epHHUCThIC KOMOYKH 0,25-0,5
Paccrimuaras MHUKpPOCTPYKTYpHBIE 3JIEMEHTHI 0,01-0,25
ITs1eBaTO-IIIMHUCTHIE YACTHUIIBI <0,01

A Ipﬂﬂll u peépa EMIPANHCERBI NTOXO, OMOETEHOCII OOBINHO CTONCHBIE

1. I3s16ucmas — HenpasuIsHax Gopma i HEPOSHAR NOGEPXHOCHIL
2. Kourkosamas — HenpasiisiHas opma i iepoxosaman no6epxXHocns

3. Mleraesamasn

B. I'pans u pespa Xoponio 661paxcenst, azpezamst ACHO Ofopistienst

4. Opexosamas — 601e€ Wil MeHee NPasuIbNan Popma; NEECPXHOCME ZPAHECH
CPAGRUMETLHO POGHAR, PEOpU —0CmpuIe

5. 3eprucman — 603 I MeHee NPAasuISHAR Popua, HHO200 OKPY2AGR, ¢ 2PANRIMU
HEEPOXOSAIMGIMIU 1 MATNOEHIMU WTH 2TAOK UMY 1 GTECMAULUMY

1) KpyYnHOKGMKO&AMAasA,
2) CPeOHEKOMKOSANUIR,
3) MeIRoROMROSGNIAR,
4) neesamasn,

5) ~Kpynuoopexesamas,
6) opexosaman,

T) Melroopexosaman,
8) Epynuoseprucmas,
9) szeprucmas,

10) nopowmucman

11



Padora 5. Arperarnblii anaau3 no4us - Mmetog H.U. CaBunoBa

CymHocTh METO/Ia 3aKJIF0YAeTCsl B ONPEICTICHUN KOJIMYECTBa arpera-
TOB Pa3HOTO pa3zMepa METOJIOM «CYXOT0» MPOCEUBAHUS, & BOJOMPOUHBIX
arperaToB — METOJIOM «MOKPOT0» MPOCEUBAHUSI.

A) Cyxoe npoceusanue. V3 00pa3na He pacTepTOil BO3AYIIHO-CYyXOM
MOYBBI OepyT cpeaHior mpody 0,5 — 2,5
Kr. BpiOuparoT KOpHM, TajlbKy U Jpyrue
BKitoueHusi. CpenHioro mpoOy mnpoceuBa-

IOT 4Yepe3 KOJIOHKY cuT auamerpom 10; 7;
5; 3; 2; 1; 0,5; 0,25 mm., (puc. 1). B pe-
3yJIbTaTe MPOCEUBAHUS B3ATas JJI aHAJIM-
3a mpoba pacuwieHsercs Ha 9 Qpakiuii: °
kpynHee 10 mm; ¢ 10 — 7 mm; ¢ 7 — 5 Mvm; ©
5-3mMm;e3-2Mm;*2-1Mm;1-05
MM; * 0,5 — 0,25 mm; © mentbue 0,25 MM.

Puc. 1. HaGop cut 1 cyxoro
nmpocenBaHus

Ha HmwxHem cute nomkeH ObiTh moanoH. I[louBy mpocewBaroT He-
00JBIIMMU MOPUUSAMH, M30eras CUJIbHBIX BCTpsxuBaHuil. Korga cuta
Pa3zbeAMHSIOT, KaXKI0€ U3 HUX CJIETKa MOCTYKUBAIOT JIAZOHBIO IO pedpy,
YTOOBI OCBOOOANTDH 3aCTPSIBIINE arperaThbl. ArperaTsbl C CUT IEPEHOCHT B
otaenbHbIe (hapPopoBble MM altOMUHUEBBIE YamKku. Korja Bcro cpen-
HIOIO MPOOY MPOCEIOT U pa3AesaT Ha (Qpakiuu, KaKAyro (Qpakiuio B3Be-
LIMBAIOT HA TEXHUUYECKUX BECAX U PACCUUTHIBAIOT €€ COJEPIKaHUE B MPO-
LIEHTaX OT MacChl BO3YIIHO CYyXOMN IIOYBBI.

PesynbTarsl paboThl 3aMCHIBAIOT 110 opMe TaOIuIbI 1.
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Ta6auna 1 - Pe3yabTaThl CyX0oro npoceHBaHMs MOYBbI
no merony H.M.CaBBuHoBa

Tlouysa: Yucras Conepxanue
Pazmep Mmacca arperaros, %
bpaxuii, MM arperaros,
r

Kpynuee 10 MM
10-7
7-5
5-3
3-2
2-1
1-0,5
0,5-0,25
<0,25

Bcero: 500 100

B) «Moxpoe» npoceusanue:

1. CocTaBislfOT HaBECKy MOYBBI: M3 KaKIOW (ppakiuu, MOTy4yeHHOU
Moclie «CyXoro» Meroja (3a uckimoueHueM ¢pakmuu < 0,25 mm), 6epyt
KOJIMYECTBO, PAaBHOE B IpamMmax IOJOBUHE IMPOIEHTHOTO COAEPKAHMS
nanHou (paxiuu. Hanpumep, npu conepkanuu B mouse 15 % dpakuumn
ot 10 no 7 mm GepyT 7,5 T.

2. CocTaBleHHYIO HaBECKY OCTOPOXHO MEPEHOCSAT B JIUTPOBBIA IIH-
JUHJIP.

3. IlpunuBarOT MO CTEHKE HUJIWHApPA BOJOIPOBOJHYIO BOAY C TEM,
4TOOBI MOYBA MOCTETNIEHHO YBJIAXKHSIACh CHU3Y M B KOMKaX HE O0CTajoCh
MOTJIOIIEHHOTO BO3/yXa, KOTOPBIH MOXET B JallbHEMIEM pa3pylIuTh
KOMKH.

4. YBna)XHEHHYIO MTOYBY B LMJIMHIPE OCTABIISIOT B Mokoe Ha 10 mMuH.,
3aTeM JIOJUBAIOT IMIIMHIP JAOBEPXYy BOJOH. [lmmmHAp 3aKphIBAIOT TLUIOT-
HO CTEKJIOM M HECKOJIBKO pa3 OBICTPO HAKJIOHSIOT /10 TOPU3OHTAIHLHOTO
MIOJIOKEHUS U OTISITh CTaBAT BEPTUKAIIBHO.
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5. CocTaBisI0T KOJOHKY U3 CUT C OTBEPCTUSIMU (CBEpXYy BHH3) B 3; 2;
1; 0,5; 0,25 mm 6e3 moagoHHMKA U KpbIIKU. Cuta ckpemsitor. Komonky
CHUT MOTPY’KaloT B OaK ¢ BOJOMPOBOIHOI BOJIOM TakK, YTOOBI Ha/l BEPXHUM
CUTOM OCTaBaJICS CJIOH BOJbI 0K0JIO 8-10 cMm.

6. HuuHap AOTMBAIOT BOJOW JO BBITYKJIOIO MEHHCKA U 3aKPBIBAIOT
CTEKJIOM TakK, YTOObI IO/ HUM HE OCTaBaJIOCh MY3bIPHKOB BO3AYyXa. 3aTeM
MEePEeBOPAUYMBAIOT LIWJIMHJP BBEPX JHOM M XKIYT, IOKAa OCHOBHAs mMacca
arperaroB ymajeT BHHU3. 3aTeM LWJIMHIP EPEeBOPAUNBAIOT U KAYT, KOTJa
movBa JouaeT mo nHa. Tak moBTopsroT 10 pa3, 4ToOBI pa3pylIuTh BCE
HEMPOYHbIE arperaThl.

7. Ilpu nocnenHeM o0OpOTE OCTAHABIMBAIOT LIMIUHAP JHOM KBEPXY,
MIEPEHOCAT K HaOOpy CUT U MOTPYKAIOT B BOJY HaJl BEPXHUM CHTOM.

8. ITox BO/O¥ OBICTPO OTHUMAIOT CTEKIIO, 3aKPBIBAOINCE IUIUH/P, H,
HE OTPBIBAsi €r0 OT BOJbI, IUIABHBIMU JABUKCHUSIMH PACTIPEICIISIOT TOYBY
Ha TIOBEPXHOCTH BepxHEro cuta. Uepe3s MHHYTY, KOrja BCE arperarbl
6ombire 0,5 MM ymagyT Ha CUTO, IHJIMHAP 3aKPHIBAIOT CTEKIIOM O] BO-
JI0¥, BBIHUMAIOT U3 BOJBI U OTCTABJISIOT.

9. IlouBy, mepeniennIy0 Ha CUTO, MPOCEUBAIOT MOJ BOAOW CIEAYIO-
M 00pa3oM: Ha0Op CHUT MOJHUMAIOT B BOJIC, HE OOHAXKAsh OCTABIITUXCSI
arperaTtoB Ha BEPXHEM CHTE, U OBICTPBIM JIBI)KEHHUEM OITyCKAIOT BHU3, B
3TOM IOJIOKEHHUH JIepKaT 2—3 CeKyH]Ibl, YTOObI YCIENU MPOCEAThCs ar-
peratel, 3aTeM MEAJIEHHO MOJAHMMAIOT BBEPX M OBICTPO OMYCKAIOT BHHU3.
Cura BcTpsixuBatoT 10 pa3, 3aTeM BBIHUMAIOT U3 0aka JBa BEpPXHUX CHTA,
a HIOKHUE BCTPSIXMBAIOT ele S5 pas.

10. CuTa BEIHUMAIOT M3 BOJIBI M OCTABIIIMECS HA CUTAX arperaThbl CMbI-
BalOT CTpyed BOJIBI U3 MPOMBIBAIKH B Oojblnve (aphopoBbIe YAIIKH.
[Tocne ocenanusi MOYBEHHBIX arperaToB Ha JTHO YaIlleK OCTOPOXKHO CITH-
BalOT BOJAY M MEPEHOCAT arperaThbl OYBBI B HEOOJbIINE, TPEIBAPUTEIb-
HO B3BEIICHHBIC YAIIIKH.

11. V30BITOK BOJBI U3 ATHX YaIllEK yAAISIOT JeKaHTaIluel (ClIuBaHu-
eM).

12. Yamku cTaBAT Ha BOJSHYIO 0aHIO M BBICYIIMBAIOT IO BO3TYIIHO-
CYXOTO COCTOSIHHS, OXJIQK/IAIOT U B3BEIIUBAIOT.

13. Macca ¢pakuuii, yMHO)KEHHas Ha 2, MaeT MPOLIEHTHOE COAepkKa-
HHE€ BOJIONPOYHBIX arperaTroB TOTO WX WHOTO pa3Mmepa. [IpormeHTt arpe-
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ratoB MeHbie 0,25 MM onpeaenstorT BeiuutanueM u3 100 cymmbl mpo-
[IEHTOB IMOJIyY€HHBIX (paKiuii.

14. Ilo maHHBIM CyXOT0 IPOCEUBAHUSI PACCUMTHIBAIOT KOA(PPHUIIMEHT
CTPYKTYpPHOCTH:

rae: K — ko3 dunueHT cTpykTypHOCTH;
A — cymma arperatoB pazmepoM ot 0,25 1o 10 mm, %;
b — cymma arperaros < 0,25 u > 10 mm, %;
Yewm Boire K, TeM 1oysa Jiydiie OCTpyKTypeHa.

15. [lo naHHBIM MOKPOTO MPOCEUBAHMS PACCUUTHIBAIOT KPUTEPUIA BO-
JIOTIPOYHOCTH:

rae: A — Kpurepuil BogorpoyHoctu, %o,
C — conepxaHue CTpPYKTYPHBIX arperaToB B MOYBE pa3MepoMm oOT 1
70 0,25 MM, IOJTy4YEHHBIX IIPU CYXOM NPOCEUBAHUHU, %o;
Cin — coziep>kaHue BOJAOIIPOUYHBIX arperaroB pasmepom ot 1 go 0,25
MM, %. Kputepuii BoJonpouyHOCTH MOKa3bIBAET OTHOCUTEIBHOE COJIEp-

’KaHHUEe BOJOIPOUYHBIX arperaToB, BEIpa)keHHOE B % OT OOLIEero cojaeprka-
HUS arperaroB pazmepom oT 1 10 0,25 mm.

16. Pe3ynbTaThl aHanM3a 3aMKUChIBalOT B Ta0IMIy 2.

Tab6auna 2 - Pe3yJbTaThl arperaTHOro aHajamu3a

Hassa{ I'eneruu. |Pasmep Macca |Conep-| Macca [HomepMacca| Macca |Maccal Conepixa-
HUE |TOPM3OHT, arpera-hpakuuil] xanue | GpaKLuiL{JalIKUIyCTOM| yamku | ppak-| Hue BOO-
[MOYBBI| TJIyOHWHA [TOB, MM r CyXUX | B3STOM Mariku,((ppakuue MM, | TPOYHBIX
B3ATUSA arpera-| It «MOK- r mocre r |arperaTos,
obpasia, TOB, | poro» BBICYIIN %
cM % | anmammsa BaHUS, T
>10
10-7
7-5
5-3
3-2
2-1
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100 100 100

POJIb MUKPOOPI'AHU3MOB B IIOYBOOBPA3OBAHUU

Opranu3Mmel, Hacemstomuye mouBy (3aadoH), 00pa3yrT CIOKHBIE KO-
JIOTHYECKUE CUCTeMBbI. B pe3ynbTare MX HEMOCPEACTBEHHOI'O BO3JCH-
CTBHSI Ha TIOYBY, a TaK)KE BO3JICHCTBHS MPOIYKTOB JKU3HEICSITECIBHOCTH
OCYIIECTBISIOTCS BCE BAXHEUIIHME CllaraeMble TTOYBOOOPA30BaATEILHOTO
nporecca. MUKPOOPTaHU3MbI OCYILECTBIISIIOT CHHTE3 M Pa3pylIeHHE Op-
TAaHMYECKOTO BEIECTBA TOYB, M30MPATECIILHYIO KOHIICHTPAIIMIO OWMOTeH-
HBIX JJIEMEHTOB, pa3pylleHHe M HOBOOOpa3oBaHME MHHeEpasioB. B pe-
3yJIbTaTe UMEHHO OHH OMNPEICIAIOT (HOPMUPOBAHKE BAKHEHIIETO CBOW-
CTBa MOYBBI — IJIOJJOPOIHSL.

Cpenu moYBEHHBIX MHUKPOOPTaHM3MOB HaWOOIbIIEe 3HAYCHHE UMEIOT
OaKkTepuu, aKTHHOMHUIIETHI U TPUOBIL.

Pa6ora 6. [IpuroroB/ieHue MUTATEJIBLHBIX Cpe/l AJIs1 BblAeJeHUs
NMOYBEHHBIX MUKPOOPraHU3MOB

OcHoBHBbIE CBeIeHNsI 110 TeMe PadoThl

Jlns obHapyKeHUs TOUYBEHHBIX MUKPOOPTaHW3MOB B J1aOOPAaTOPHBIX
YCIIOBUSIX UCTIONB3YIOT Pa3IuYHbIC MUTATEJbHbIE CPe/bl.

[IpuroraBnuBaroT Takue cpeibl, KaK U3 MPOAYKTOB PaCTHUTEIBHOTO
MPOUCXOXKACHUS, TAK U U3 XUMUYECKUX COCTUHEHHI.

JInst HOpMaIbHOTO POCTAa M PA3BUTHS MUKPOOPIAHM3MOB, IUTATENb-
HbIE€ Cpebl JOJKHBI COIEPKAaTh MaKPOAJIEMEHTHI (a30T, yriaepo, KUCIIo-
PO/, BOJIOPOJI, Kajuii) M1 OpraHUYECKHE BEIIecTBa (KakK MPaBHIIO, UCITIOJb-
3YIOTCSl MOHOCaxapu/ibl). B HeKoTophie cpenbl Takxke 100aBIsI0T MUKPO-
3JIEMEHTHI, BATAMHUHBI, CTUMYJISITOPBI pocTa U Jip. B cpenax takke HeoO-
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XOJIUMO TOJIEPKUBATh OINpeeseHHbIe 3HaueHus: pH, BrnaxxHocTH, TeM-
neparypsl. M, HakoHell, muTaTelbHbIe Cpebl 0043aTeNIbHO TOJKHBI ObITH
CTEpUIIbHBIMHU.

ITo IIPOUCXOXKICHUIO IIUTaTEJbHbIE Cpelibl JEJIAT
Ha HamypanvHble U UcKyccmeenHvle (CuHTeTHYecKkue). B cocraB Hary-
palbHBIX MUTATENBHBIX CPEJl MOT'YT BXOJUTh TaKWE€ MPOAYKTHI, KAaK MO-
JI0KO, KapTo(desb, 0TBaphl TpaB, MUBHOE CYCNO U 1p. CHHTETHYECKHUE M-
TaTeJIbHBIE CPEeIbl TOTOBIT U3 CMECH XUMHUYECKHX COCTUHEHUIN — MUHE-
paJIbHBIX COJIeH, yrieBoAoB U T.I. Cpeabl, IPUTrOTaBIMBAaEMbIE U3 XUMU-
YECKUX BEIIECTB u HaATypaJIbHbBIX MIPOJYKTOB, Ha3bIBa-
10T HOLYCUHMEMUYECKUMU.

[To KOHCUCTEHIIMH CpPEebl OBIBAIOT JHCUOKUE, NOTYIHCUOKUE U mEepoble.
Kunkue cpensl, npeacTasisitomine co00il BOJHBIN pacTBOP MUTATEIbHBIX
BELIECTB, MCHOIb3YIOT JUIsl U3Y4YE€HUsI OMOXMMHUYECKUX CBOICTB MHUKPO-
OpraHu3MoB. [[j1s1 BbIJIEeNEHUS )K€ MUKPOOPTaHU3MOB B UHCTYIO KYJIbTY-
py, UX WACHTU(DUKAINH U U3y4yeHHUS MOP(DOIOro-KylIbTypalbHBIX OCO-
OCHHOCTEH HCMONb3YIOT TBEPAbIE MTUTATENBHBIE CPEIbl, KOTOPHIE TOTOBSAT
U3 KUIKKX, nobasnss 2,0-2,5% arap-arapa (reneoOpa3Hoil cyOcTaHIuuy,
HOJy4aeMOM U3 MOPCKUX BOOPOCIEH).

Marepuanbl 1 000py/10BaHue

1) razoBbie ropenku; 2) kactprois; 3) konosl TepmocToiikue Ha 200 u
500 mur; 4) Cpena Yaneka; 5) monounas kucnota; 6) yamku [letpu;

7) nuneTky Ha 1 MJ1 ¢ OTOUTBIM HOCUKOM; 8) KPYXKKH (PUIBTPOBaIbHON
Ooymaru; 9) Oymaxsble KoHBepThl; 10) mpoOupku (3 mIT.) ¢ BaTHBIMHU
tamnonamu; 11) aucTunnupoBaHHas Boja; 12) TEXHUYECKUE BECHI;

13) BostHAs OaHsl.

Xoa padoTsl

Jrtan 1. Crepunu3zanusa yamek Ilerpu. 3aBepuyTs vamku I[letpu B
OyMaxkHble KOHBEPThl W TOCTaBUTh CTEPHIIM30BAaTh B CYyX0)KapOBOM
mkad npu tremneparype 140°C Ha 2 yaca.

Jran 2. Crepwin3anusi NMNeTok. B BepxHIOI 4acTh MUNETKUA MO-
MECTHUTh BaTHBIH TaMIIOH, 3aBEpHYTh B OyMary u MoJIOKUTh B CyX0XKapo-
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BOI mIKad ans creprmmsamyy npu Temneparype 140°C Ha 2 waca. Dran
3. Crepuan3anusi puabTpoB. bymaxkHpie GUIBTPHI MOMECTUTH B Yalll-
Ky Ilerpu u mocTaBUTh CTEPUIIN30BATh B CYXO0’KapoOBOW HIKad MpH TeM-
neparype 140°C na 2 uaca.

Jrtan 4. [IpurorosiieHue NUTATEJBHOM cpeabl Yaneka:

1. HaBecku arapa u caxapa B3BECUTbh Ha TEXHUUECKUX BeEcCaxX, CChIIIATh
B OT/IEJIbHBIE CTEKJISIHHBIE CTaKaHBbI.

2. B xon0y Ha 500 mu (¢ moaroToBneHHo MeTkoi Ha 100 Mi1) cchi-
IIaTh HABECKy arapa, HaJIUTh 50 MJI IUCTHUIUIMPOBAaHHOW BOJBI, IEpEMeE-
11aTh.

3. HaBecku MUHepalIbHBIX COJICH B3BECHTh HAa TOPCHOHHBIX Becax,
CCBINATh B IIyCTOM CTEKJISHHBIN CTaKaH.

4. 3auTh CTaKaH C COJISIMU MaJIbIM 00bEMOM TEIUIONH BOJBI (MEHbILIE
50 mu1), mepemeniarh 10 PACTBOPEHHUS.

5. BxitounTh razoByro ropeiiky, YCTAaHOBUTBH BOJSHYIO OaHIO, IIOMeE-
CTUTh B HEE KOJIOY C arapom.

6. HarpeBaTb K0s0y /10 MOJIHOTO pacIijiaBlIeHHs arapa, epuoAnYecKH
IepeMeInBasl.

7. Bnutk B K010y ¢ arapoM pacTBOp COJIEH.

8. Bcrmmarh B KoJOy caxap.

9. JloBecTH coaepKUMOE KOJOBI TeTu1oi Bojoi 10 MeTku 100 mit.

10. IlepememaTh cOEPKUMOE CPEIBI, JO IOTHOTO PACTBOPCHHUS
caxapa.

KonnuecTBO KOMIOHEHTOB, HEOOXOAMMOE Ui NMPUTOTOBIIEHUS Cpe-
IIbl, IpUBEIeHO B TaOu. 1.

Jran S. [ToaroroBka Mo104HO KMCI0TbI. MOJIOUHYIO KUCIIOTY B3ATh
nuneTkoi B koauuectse 0,4 M1, HUIUTH B TPOOMPKY U 3aKPBITh BaTHOM
POOKOH.

Irtan 6. [loaroroBka mocyabl 1Jjisi IOYBEHHOT0 pa3Beaenusi. B konly
Ha 200 mu1 HauTh 90 MIT JUCTUIUIMPOBAHHOM BOJBI M 3aKPBITh BATHBIMU
npo6kamu. B 3 mpoOGupku HaIUTh MUNETKON MO 9 MJI IUCTUIUIUPOBAH-
HOM BOJIbI U 3aKPBITh BATHBIMH MTPOOKAMHU.
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Tabauua 1 - CocraB cpeabl Yaneka

PeakTuBbI Ha 100 M1 Boanl
NaNO3 300 mr
KH2PO4 100 mr
MgSO4 50 mr
KCI 50 mMr
FeSOq4 1 Mr
Caxapo3a Wi IJII0Ko3a 3r
Arap-arap 2T
HeiiTpanbpabie 6,1-7,0
Cnabo1eao4yHbie 7,1-7,5
Caxapo3a Wjm TJIF0K03a 3r

Jrtan 7. Crepuiusanus. [IpuroroBiennyto cpeny, KoilOy U MpoOUPKH C
BOJIOM, MPOOUPKH C MOJIOYHOM KHUCIOTON MPOCTEPUIN30BaTh B aBTOKJIA-
Be 1ipu AasieHuu 0,5 atM. B TeueHue 30 MUHYT.

Pabora 7. BeigejieHne MUKPOOPraHM3MOB U3 NOYBbI
METO/10M MOYBEHHOI0 Pa3BeleHusl

OcCHOBHbBIE CBeIeHUS 10 TeMe PaGoThI

Mukpodiopa mouBsl OUeHb MHOTOYHCIIEHHA U pa3HooOpa3Ha. Komu-
YECTBEHHBIN M KaYECTBEHHBI COCTaB MOYBEHHOW MUKPOQIOPHI 3aBUCUT
OT THUIA MOYBbI, €€ XUMUYECKOTO COCTaBa, (PU3MUECKUX CBOMCTB, COJIEP-
JKaHUS BIIarM U BO3JlyXa, KIMMaTUYECKUX YCJIOBMI, BPEMEHHU roja, Xa-
pakTepa paCTHTEIHLHOTO MIOKPOBA M MHOTHX JIPYTUX (DAaKTOPOB.

Onaum u3 HauOosee pacrpoCcTpaHEHHBIX MeTO-
JIOB 6blOe/leHUsl TIOYBCHHBIX MHUKPOOPTaHU3MOB (T.e. WX BBISIBJICHUS U
BBEIICHUSI B KYJIBTYPY) SIBIISICTCS MemoO NOYBEHHO2O pA36e0eHusl, 3a-
KITIOYAIOIIHICS B TIOCEBE HA arapru30BaHHYIO MUTATENBHYIO Cpely BOJ-
HOW B3BECH MTOYBEHHBIX YACTHII.

Marepunansl 1 000py10BaHue

1) konba co cpenoit Yaneka; 2) konba ¢ 90 M1 CTepHIIbHOI BOJIBI,
3) 3 npobupku ¢ 9 MIT CTEPUIIBHON BOJIBI;, 4) CTEPUITbHBIE TTUTIETKH,
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5) crepunbHble yamku [letpu; 6) crepuibHbIE KPYKKH (PUIBTPOBAIIB-
HOM Oymarw; 7) mimaresb; 8) MEeTaNIMUECKH OIOKC JIJIsi BBICYITUBAHUS
nouBsl; 9) Texauueckue Becwl; 10) cimpt; 11) Bata; 12) BoasHas O6aHs;
13) oOpas3err OYBHI.

Xoxa pa6oTsl

1. JTaboparoputo CTEPHIN3YIOT OAKTEPUITUAHON JTaMIoit 20 MUHYT.

2. BaTHBIM TaMIOHOM, CMOYEHHBIM B CHHPTE, MPOTHUPAIOT padodee
MECTO.

3. Konby ¢ nuraTenpHOM cpenoit Yaneka cTaBsAT Ha BOASHYIO OaHIO U
HarpeBaroT 10 MOJIHOTO PaCIUIaBIICHUSI.

4. PacruiaBlieHHYIO MUTATENbHYIO CPEy Pa3JIMBaIOT 3a IJIAMEHEM TO-
pesKku mo crepwibHbIM yamkam Iletpu (mo 10 mu B kaxayro), nepeme-
IIUBAIOT OCTOPOKHBIMHU MOKAYMBAHUSMH U OCTABJISIOT JIJIS1 3aCTHIBAHUS.

5. ITouBy B3BewmMBarOT Ha TexHU4Yeckux Becax (10 r), Hacwmas 1mna-
TEJIEM Ha CTePUIIbHBIE KPYXKKH Oymarm.

6. B3BerieHHbIi1 00paselr mo4Bbl NEPEHOCT B KONOY, coaepxkairyio 90
MJI CTEpUJIBHOW BObBI, U MEPUOAMUECKH OCTOPOKHO B30ANTHIBAIOT KPY-
TOBBIMH JIBIDKEHUSIMU B TEUECHUE 5 MUHYT.

7. 1 MII NONy4EHHOW CYCIIEH3UU MEPEHOCAT CTEPUIIbHOM MUIIETKON U3
KOJIOBI B TIPOOUPKY C 9 MJI CTEPHIILHOM BOJBI U CJIeTKa B30alTHIBAIOT,
IocJie Yero TakuM ke o0pazoM | MiI MOJIy4EeHHOW cMecH U3 IPOOHPKH
MIEPEHOCAT B CIEAYIOLIYI0 pooupky. M3 npoOupku TpeThero u 4eTBep-
TOTO pa3BeAeHMs | MJI CyCIIEeH3UH MEPEHOCT B CTepUIIbHbIE Yallku [ler-
Y C IUTATENBHOU CPEION.

8. C menpto ocnabieHusi pocta OakTepuil MUTATEIBHYIO CPENy MOJ-
KHUCJISIFOT MOJIOYHOM KMCJIOTOM U3 pacuera 4 mui Ha 1 11 cpenpbl.

9. Ilocne moceBa 4YalIKK 3aBOPAuMBAIOT B CTEPUIIbHBIE KOHBEPTHI U
CTaBAT B TEPMOCTAT Il MHKyOammu Tpu temmepatype 23-25°C cpokom
Ha 10 cyToK.

10. ITockonmbKy KOMHYECTBO TPUOHBIX M OaKTEpUAIBHBIX 3a4aTKOB
paccuuTHIBAOT Ha 1 T CyXO# MOYBHI, ClieAyeT U3 OTOOpaHHOTO o0Opasia
OJTHOBPEMEHHO C MOCEBOM B35Th HaBecKy MouBhl (10 r) U BBHICYIIUTH B
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OTKpBITOM OIOKCE B CymImiIbHOM mkady npu temmneparype 105°C B Te-
YyeHue 6 4acoB /10 IOCTOSIHHOIO Beca.

Paoora 8. KotnuecTBeHHBIH H KA4eCTBEHHBIH COCTaB
MHKPOOPTraHU3MOB MOYBbI

OcHOBHBIE CBe/IeHHsI 10 TeMe padoThI

CocTaB MUKPOOPraHU3MOB — Ba)KHbIA TMapaMeTp, MO3BOJSIONIUMNA HE
TOJBKO YTOYHUTH THUIIOJOTHIO TMOYBBI, HO UM OLIEHUThH MEPCHEKTUBBI €€
UCTIOJIb30BaHUS B PA3NIUYHBIX 00JACTIX CETBCKOXO3SMCTBEHHOTO MPOU3-
BOJICTBA.

KosmyecTBeHHBIH COCTAB MUKPOOPTraHU3MOB — 3TO BEJTMYMHA, YKa-
3bIBarONIas Ha 00I1ee YMCIO MUKPOOPTAaHU3MOB B €MHUIIE MACCHI IIOYBbI
(xak mpaBusio — B 1 r). TpyaHocTh omnpeaeneHus: 3TOro napamerpa 3a-
KJIFOYAeTCs B TOM, YTO TMOJCYUTATh MHUKPOOPTaHU3MbI B HATUBHOM 00-
paslie MOYBbl HEBO3MOXKHO, & B KYJIbTYpax UX YMCJIO YBEIUYUBAETCS IO
Mepe pocta. [1o3ToMy, B KauecTBe YYETHOM €UHULIBI IIPU ONpEACICHUN
KOJIMYECTBA MHKPOOPTaHU3MOB HCIIONB3YETCA  KOJIOHUeoOpAa3youas.
eounuya (cokpamenno — KOE) — criopa rpuba min akTHHOMUIIETa, KIIEeT-
Ka OaKTepuu M T.I., KOTOpasi B KyJbType JaeT HA4aJo HOBOW KOJOHHHU.
[Toncuer komoHMEOOPaA3yIOMIUX €AMHUI] HA MPAKTUKE CBOJMUTCS K TOJI-
CcYeTy 00pa30BaHHBIX UMHU KOJIOHHUH, YTO BO3MOKHO MPHU MPSIMOM OCMOT-
pe vamku [lerpu. BaxxHO yuuTBIBaTh, 4YTO BO3PACT KYJIBTYPHI HE JOJIKEH
OBITH CIUIIKOM OOJIBIIUM, UHAYE B HEW TMOSBSATCS BTOPUYHBIE KOJIOHUH,
pa3BUBIIKECS U3 CIIOP, 00pa30BaBIINXCS YK€ B KYJIbTYpE.

KauecTBeHHBIN COCTaB MHUKPOOPraHM3MOB — 3TO HX pacrpejese-
HUE TI0 TAaKCOHOMUYECKUM TpyIaM — OT HapcTB (OakTepuu, rpudbl U
T.71.) A0 BumoB. OmpenereHue TAKCOHOMHYECKOW MPUHAIJICKHOCTH
WJIN uoenmuuxayusi — CIOKHBIA MPOIECC, OCBOCHHE KOTOPOTO JICKHUT
3a TpeneIaMu Kypca MO4YBOBeleHHUsA. B mpemmaraemoi nmabopaTopHOi
pabote mpuBOAUTCS oOpa3el] UASHTH(PHUKAIUN TMOYBEHHBIX T'PHOOB-
MHUKPOMHUIIETOB JI0 YPOBHS poja.
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8.1. KotuvyecTBeHHBIIi y4eT MOYBEHHBIX MUKPOMUIIETOB
MarepuaJbl 4 000py10BaHUE
1) yamku IleTpu ¢ BbICESBIIUMUCS MPEICTABUTENIAMU MOYBEHHONW MUK-
podIopBI; 2) MUKPOCKOIIBL; 3) IPEeAMETHBIE M TOKPOBHBIE CTEKJIA;
4) nunetky; 5) AUCTUIUIMPOBAHHAS BOJa; 6) MpenapoBaIbHbIE UIJIBL;
7) Grokchl ¢ mouBoi nocie BeicymuBanus; 8) 10% p-p KOH, 9) onpene-
TUTENbHAA TabaHIa U KITF0Y.

Xox padoThl

1. B3Becutb OIOKCHI C TOYBOM MOCJ€ BBICYIIMBAHHS U ONPEACIUTH
BEC CYyXOH MOYBHI.

2. C oOpatHoi#i cTroponsl yamky llerpu pasznenuth Ha KBaapaThl U
MIPOU3BECTH OTJEIBHO IMOACUYET BBIPOCIIMX TPHOHBIX M OaKTEpHUATHHBIX
KOJIOHUHM IO KaXXJAOMY pa3BEACHUIO C y4eTOM IoceBa Ha cpeay Yameka
CTaHJIAPTHYIO U MOJKUCICHHYIO.

[IpousBecTr mojacyeT rpuOHBIX U OAKTEpPHAIBHBIX 3a4aTKOB Ha | T Cy-
XOU MOYBHI 1O clieayromiel hopMmyie:

t-B.-r

A

A — KonnuecTBO IpUOHBIX (OaKkTepHadbHBIX) 3a4aTKOB B | T cyxoil

A=

MIOYBBI;
b — cpenHee KONMMYECTBO KOJIOHUM B YAILIKE;

B — pa3BeneHue, u3 KOTOPOro cleaH noCeB;

I' — KoMMYeCTBO MUIIIIUIIUTPOB CYCIICH3UM, BBICEIHHOU B YAIlIKY;
J1 — Bec CyXxoU IOYBBI, B3ATOM AJI aHAIIU3A.

PesyabTaTsl 3aHecTH B Ta0JIMIY

Tun Pas3Benenue KommuaecTBo KommuectBo
MTOYBBI rpUOHBIX 3a4aT- | OaKTepUaIbHBIX
KOB 3a4aTKOB
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8.2. KauecTBeHHBIIi y4eT NOYBEHHbIX MUKPOMUIIETOB

Xoxa padoThl

Kammo 10% p-pa KOH nanectn Ha npeametHoe crekiio. [Ipenapo-
BAJILHOM WIJIOH B3ATh ()parMeHT KOJIOHMU U mepeHecTd B Karmo KOH.
O6wem (hparmMeHTa He TOJHKEH MPEBBIIIATH PA3MEPOB CIUYEUYHOM T'OJIOB-
KH. bpaTe cieqyer Moosie, HO yXKe CIIOpOHOcAIre y4acTKH. HakpbiTh
npoOy MOKPOBHBIM CTEKJIOM, MMOMECTHTh MOJ MUKpocKom. OmnpenenuTsb
CHUCTEMAaTUYECKYI0 MPUHAJIEKHOCTh MUKPOMMIIETA, CIEAYsl YKa3aHUSIM
OTIpEeACUTENBHOrO KJIH04Ya U PUCYHKOB (puc. 1, puc. 2).

KJIIOY OCHOBHBIX POJOB ITIOYBEHHbIX
MUKPOMUIETOB

1. Muuenuii HecentupoBaHHbli. CriOpsl 00pa3yloTCs B CHOPAHTHSIX,
OJTHOKJIETOYHbIE, OBaJbHbIe. KonoHnn rpy0oBOHIOUHBIE, C XOPOIIO pa3-
JMYUMBIMU TU(DAMH, TPS3HO-0CIBIC WIN ABIMYATO-CEPBIC. . ... . vvereennn2

— Munenuii centupoBaHHHBIH. Criopbl 00pa3yroTCsi Ha KOHUIMEHOC-
1ax, OJHO- WJIM MHOIOKJIETOYHble. KOMOHMH TOHKOBOJOKHUCTBIE WIIH
3epHHUCTBIE, YUCTO-Oenble, Oypble OO 4YEpHBIX, SPKOOKpPALICH-

2. CriopaHruu KpyIHbIe, pa3IndMMbIe HEBOOPYKEHHBIM TJIa30M, TEM-
HO-KOPHYHEBbIE WM YEpHBIE, 00pa3yIOTCs B MyYyKaX, COEIMHEHHBIX CTO-
R 0): 2: 1.7 1 SR PSPPI Rhizopus

— Criopanruu MejKue, Mo4YTH Hepa3IMYUMble HEBOOPYKEHHBIM TJia-
30M, Cepbleé WMJIM CBETJIO-Cepble, 00pa3ylOTCs Ha MUIIEIUU OJIMHOYHO;
(L0 N (0] (0): 1 2 (1 NPT Mucor

3. Konnguu (3K30reHHBIE CIIOPBI) 00pa3zyroTcs MyTeM (parMeHTallu
rug Munenus (TaiMueckas 3akianka). KomoHum  umcTo-Oerble
................................................................................................ Geotrichum

— Konngun oOpa3yroTcsi M3 cHelualbHBIX 3a4aTKoB (OsacTuyeckas
22001 911 ¢ ) [P TPRR 4

4. Konugumn o06pa3yrorcs Ha 0OObIUHBIX TH(ax ¢ 3aMKHYTON KJIETOYHOU
CTEHKOMU (X0J00JTACTOKOHUANH U TIOPOKOHUHIH) «.v'vvveenreennnennneannnnn 5



— Konnaun oGpa3yrorcs Ha ¢uamugax — CHEUaTN3UPOBAHHBIX KOJI-
OOBHIHBIX KJIETKax c OTKPBITHIM YCThEM (puanoxonu-

5. KoHnaumn o1HOKJIETOYHbIE, MHOT'/Ia C OAHOM NIEPETOPOIKOM, HE IIH-
p€ KOHUIUEHOCIIEB, MPOAOJITOBAThIC, OBAJIbHBIC WIM JTUMOHOBHUIHBIC,
o0Opa3yroTcs B [[EMOYKaX. Kononun TEMHO-
[O31171:3.00) 3 (<P Cladosporium

— Konuann MHOTOKIIETOYHBIE, C MONEPEYHBIMU U MPOJIOJIbHBIMU IIE-
peropoaKaMu, 3HAYUTENIBHO HIMpPE KOHUIUEHOCLEB, OOpaTHOSIMIIEBHII-
Hble WJIM OOpaTHOOYIABOBHJHBIC, Pa3HOW IJIUHBI, TEMHOOKpAIICHHbIE.
OOpasyrorcss OauHOYHO WM B  uenouykax. Kojgonuun TemHoO-
OYPBIC. . ettt ettt Alternaria

6. ®@uanuael 00pa3yroTCs Ha BEPXYIICYHOM AMITYJIOBUTHOM B3yTHUU
koHuaueHocua. Konnauu obpasyrot nenouku. Kojgonuu ToHkue, co cia-
OO0pa3BUTHIM CYOCTPATHBIM MUIIEIIEM, MEIIKO3EPHHUCTHIC.

Liset KOJIOHUH —  JKENTBIN, TpaBSIHO-3€JIEHBIN, TEMHO-
KOPHUHEBBII. .....c.veeveiuieiieiseesteeseesssesseessesseesssessesnsesseenses e s Aspergillus

— @uanuael 00pa3yroTcs Kak Ha BEepUIMHE, TaK U Ha OOKOBOM MOBEpX-
HOCTH KOHUJMEHOCLIEB. AMITYJIOBUTHOTO B3AYTUS HET....uveeneeennne... 7

7. KoHuIMEeHOCIIBI XOPOIIO Pa3BUTHI, UHOT/IA CUIIbHO BeTBsTCs. Dua-
JIU/ABI PACTIOJIOKEHBI TECHBIMH TPYIIIIAMMY . ..uveneeeneeneeneeneanneneenn. 8

— Konuauenocup! ciabo pa3puthl. Ouanuabl OJUHOYHBIE WA B He-
OOIBIIHX TPYIITIAX +uvvrereesreenreasreessneeseessneasressnessneessneessessneesnessneesnns 9

8. CriopoHoIIEHHEe MMEET BHI «IpEBIa». bOKOBbIE BETBM KOHUWE-
HOCIIA ¥ OTJeNIbHbIE (pUamuabl HampaBlIeHbI MO MPSIMBIM YTIIOM K OC-
HOBHOM OCH KOHHJMEHOCHA. KOJOHUM COCTOAT U3 METKHUX «IIOAYIIECUYEK»
(Tpymmn KOHUAUEHOCIIEB), OKPAIIEHBI B U3YMPYAHO-3€JICHBIN HIIN B JKeTl-
TOBATO-3ETMEHBII LIBET ....ccoeeeeeeeeeeeeeeeee e Trichoderma
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P Rhizopus Mucor Cladosporium Alternaria Penicillium Aspergillus
Trichoderma Fusarium Geotrichumuc.
Puc. 1. OcHoBHBIE poia MOYBC€HHBIX MUKPOMHUIIETOB

25



— CnopoHomeHre uMeeT BUJ KHCTOYKHA. BOKOBBIC BETBHM KOHHMIME-
HOCIIa HaIpaBJICHBI MOJ{ OCTPBIM YIJIIOM K OCH, (PHaHIBI PACIIOIOKEHBI
TECHBIMH BECPOBHUHBIMU TPYIIAMU. MOPOHOIICHHE HMEET BHJ «KH-
cTouku»). KonoHu# moaymkoBuaHbIe, ¢ MEJIKO3EPHUCTOM, MHOTAA pajin-
aJIbHO CKJIQM4YaTOM IMOBEPXHOCTHIO, OE€Jble, CU3ble, CH30BATO-3€JICHBIE,
TOITYOOBATOCEPBIC . . ..eervveriierriaieisieereasresieesseassesieesreenesieenneas Penicillium

9. MakpOKOHHJIUN BEPETCHOBUIHO-CEPIIOBUAHbIE, 00BIUYHO ¢ 3-5 Tme-
peropoakaMu. MUKpPOKOHUIUY OBAJIbHBIE, TUMOHOBHUIHBIC, YIUTMHCHHBIC
WM TIOYTH [IapOBU/IHBIE, 0OBIYHO OAHOKIEeTOUHbIE. Koonuu Oernble mim
PO30BBIE, PEXKe JKENThIC MU KpPacHbIe, HO HUKOT/Ia HE MMEIOT 3€JICHBIX
0210 Fusarium

Puc. 2. KosioHun noYBeHHBbIX rPHO0OB HAa arapu30BaHHOM cpejie.
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PatGora 9. Onpenesienne KHCIOTHOCTH MOYBbI

OcHOBHBIE CBe/IeHHsI 10 TeMe padoThI

KucJI0THOCTh MOYB — 3TO UX CHOCOOHOCTH OOYCIIABIMBATH KUCITYIO
peaKkL1I0 IOYBEHHOI'0 PAcTBOPA 3a CUET HAJIMUUS B HEH KaTMOHOB BOJIO-
pona. Haubonee pacrnpocTpaHEHHBIM HCTOYHHKOM KHCIOTHOCTH TOYB
SBIISIIOTCS ()Y/Ib80KUCIOMbL, KOTOPBIE 00pa3yloTCs MPH Pa3I0KESHUU pac-
TUTENBbHBIX OCTaTKOB. KpoMe HUX B MOYBE NPUCYTCTBYIOT MHOI'ME HM3-
KOMOJIEKYJISIPHBIE KUCJIOThI — OpraHn4eckue (MacisHasi, yKCycHasi) 1 He-
opranuueckue (yrojabHas, cepHasi, COJIsIHAs).

KHCIIOTHOCTh — 3TO IMAarHOCTUYECKHI ITapaMeTp, OKa3bIBAIOIIMI 3Ha-
YUTENbHOE BIUSHUE HA KU3Hb OOUTATENel MOYBbl U MPOU3PACTAIOIINX
Ha Hell pacreHuitl. [ OONBIIMHCTBA CENBCKOXO3SHCTBEHHBIX KYJIBTYP
ONITUMAJIbHBIC IMANa30HbI KHCIOTHOCTHU OJHM3KH K HEUTPAIBHBIM, OJTHAKO
MHOTHE €CTECTBEHHbIE ITOUBBI SIBJISIOTCS LIETOUYHBIMU WA KHCIBIMHU, I10-
3TOMY BO3HHKAET HEOOXOJAMMOCTh OIEHKH U, IPU HEOOXOJUMOCTH, KOP-
PEKLIMH UX KHUCIOTHOCTH.

N30bITOYHAST KUCIOTHOCTD MPSMO MIIM KOCBEHHO OKA3bIBACT HEraTHB-
HOE BIIMsHME Ha pacTeHus. [logkucienre nouB NpUBOJIUT K HAPYIICHUIO
UX CTPYKTYpBI, UTO B CBOIO OYEPEAb BBI3BIBACT PE3KOE YXY/IICHHUE adpa-
MU U KallWUIIPHBIX CBOMCTB MOuYBbI. M30bITOYHAS KHUCIOTHOCTh MOJAB-
JSIET KU3BHEJCATENIbHOCTD MOJIE3HBIX MUKPOOPTaHU3MOB (0COOEHHO HUT-
puduKaTopoB U a30T(UKCATOPOB), YCUIMBAET CBsA3bIBaHUE (pocdopa
AIIOMUHHUEM, YTO HApYyIIAeT HOHOOOMEHHBIE MPOLIECCHl B KOPHSAX pacTe-
HUM. B KOHEYHOM cueTe, 3TU MPOLECChl MPUBOAAT K 3aKyIIOPKE KOpHE-
BBIX COCY/IOB U OTMHUPaHHUIO KOPHEBOIN CHCTEMBI.

Paznuuator nBe (OpMBI KUCIOTHOCTH - aKTyalbHYIO U MOTEHIIUANb-
HYIO.

o Akmyanvnaa Kuciomuocmp 00yciIOBJICHAa HAIMYUEM B MIOYBEHHOM
pacTBope CBOOOJIHBIX MOHOB BOAOPOJa, 00pa30BaBUIMXCSA B pe3ysibTaTe
JUCCOLMAIlMU BOJOPACTBOPUMBIX OPraHUYECKUX U CIAObIX MHUHEpalb-
HBIX KHCIIOT, a TaKKe THIPOJMTUYECKU KHUCIBIX coyieil. OHa Hemocpea-
CTBEHHO BIIUSIET HAa pPa3BUTHE PACTEHUN U MUKPOOPTIaHHU3MOB.
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o [lomenyuanvnaa Kuciomnocms XapakTepuzyeTcsi HaJU4YMeM B
TI0YBEHHO-MOTIOTHTENFHOM KoMiuiekce nonos H u AI**, koTopsie mpu
B3aMMOJICHCTBUM TBEepAON (a3bl ¢ KaTHOHAMH COJIEH BBITECHSIOTCS B
IIOYBEHHBII pacTBOP U MOJKUCISIOT €T0.

OmnpeneneHne KHUCIOTHOCTH IIOYBBI, Kak IIPaBWIO, HPOBOJIUT-
csl nomenyuomempuieckum MeTogoM. OH OCHOBaH Ha MU3MEPEHUU 3JIEK-
TPOABHKYIIEN CUJIbI B LIETH, COCTOALLEH U3 IBYX ITOJIyJIEMEHTOB: JJIEK-
TPOJia U3MEPEHUsl, OTPYKEHHOTO B UCHBITYEMbIH pacTBOpP, U BCIIOMOTa-
TEJIBHOTO 3JIEKTPOJAa C MOCTOSHHBIM 3HaYeHUeM mnoTeHuuana. [Ipubop
g u3Mepenusi pH HasbiBaeTcs moTeHIMoMeTpoM win pH-metpom.

Pe3ynbratel moteHHHOMETpUYecKoro u3Mepenusi pH mouBbl OleHU-
BalOTCA 10 CTAHJAPTHBIM ILIKajaM. B mpakTuueckoM NMOYBOBEAECHUHU HUC-
MOJIB3YETCs KJIaCCU(PUKALIMS MMOYB 10 YPOBHIO pH BOAHOM BBITSKKH (aK-
TyaJlbHasi KUCJIOTHOCTb) WJIM COJIEBOM BBITSDKKM (MOTEHLMANIbHASI KHUC-
J0THOCTH) (Tabi.1).

Ta6auna 1 - Knaccudpukauus no4s no ypoBHI0 KMCJI0THOCTH

Tun noyBsbl pH
OueHb CHIILHOKHUCIIBIE <40
CHIIBHOKHCIIEIE 41-45
Kucasle 46-5,0
CmaboKucible 51-55
bin3kue Kk HeUTpanbHbIM 56-6,0
Hetitpanpabie 6,1-7,0
Cna0boienoynsle 7,1-7,5
[lemounbie 7,6-8,0
CHIIBHOIIETOYHEIE 8,1-8,5
OueHb CHIIBHOIIEIOYHBIE >8,6

Martepuanbl 1 000pyioBaHHe

1) xumuueckue ctakanyuku Ha 100-150 mi; 2) 1 N pacteop KCl;

3) norenumometp (pH-meTp), 4) TeXHUUECKHE BECHI; 5) 00pa3Ilbl TOYBHI.
Xox padoTsl
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Jns ompeneneHuss akTyalbHOM KHCIOTHOCTH CJEAyeT Ha TeXHUYe-
CKHMX Becax B3BeCUTh 20 I' BO3YyIIHO-CYX0#l mouBbl. HaBecky nmomMecTuTh
B xumuueckuil crakad Ha 100-150 mu1 v npuwinuts 50 M AUCTUILIMPO-
BaHHOU Bozbl. CoJepKUMOE NIEpeMEIINBaTh 1-2 MUH U OCTaBUTh CTOSITh
5 muH. Ilepen omnpeneneHUEM CyCIIEH3MIO €II€ pa3 MepeMellarh, 1ocie
YEero MOJIHOCTBIO TOTPY3UTh B HEE AJIEKTPOJ M3MEPEHHS] U DICKTPOL
cpaBueHus. Yepes 30-60 cex. OTCUUTATH M0 LIKaJIe TOTEHIIMOMETPA 3Ha-
yenre pH, cooTBeTcTBylOlIEe HM3MEPAEMON KHUCIOTHOCTH IMOYBEHHOMN
CYCII€H3HH.

s onpeneneHus MOTEHUUAIBbHON KHCIOTHOCTH K HaBeCKe Mo4BbI 20
r npwmBaT 50 ma 1IN p-pa KCI. JlanpHeiimumii xon aHanuza TOT e,
YTO U MPH ONPEEICHUHN aKTyaIbHOU KUCIOTHOCTH.

Pe3ynbratel paboThl 3aHECTH B TAOJIHUILY:

Tun nouBsl AKTyanbHast [TorenumanpHas Kareropus
KHCIIOTHOCTb KHCIJIOTHOCTb KHCIIOTHOCTH

Padora 10. Boruncienue 103 n3BeCTH /Il H3BECTKOBAHUS
KHCJIBIX MOYB
Paccunrtarh 103y M3BECTHAKOBOW MYKH JUII XMMHYECKOM MEIHO-
panuu cepoi jgecHoi noussl, pH moussl cocrasuser 5,0. s mennopa-
IIUH UCMOJIb3YIOT U3BECTHAKOBYIO MYKY C COJEpKaHHEM JEHCTBYIOLIETO
BemiecTBa 86%, BIaXHOCTBIO 4%, codepowcanue yacmuy 6onee 1 mm -
3%. YKaxute CpoKH, ¥ CIIOCOObI BHECEHHSI U3BECTH.
Ha naanupyemvlii cogue pHcon :
J CaCO3 =4 pH*A/0,1,
20e A pH - naanupyemoiii cosue pHcon;, A - sampamor CaCO3 ona
cosuzca na 0,1 pH (npunoorcenue 1);
Hozvr CaCO3 nepecuumams HA KOHKpemHoe U38eCcmKogoe y0oo-
peHue no gpopmyne:
J m/za= x.u.CaCO3x100%100%100/(Mx(100-B)x(100-Z), 20e

29




/ — 003a koHKpemHo2o uzgecmrko6020 yoooperus, m/ea, M - % 0.s.
8 Y0obpeHuu, Z — Koruuecmso uacmuy 8 y0oopenuu, ouamemp KOmopulx
oonvue 1 mm; B — enasxxcnocmov yoobpenus, %.

Paccuntarh 10361 BHECEHUS XUMUYCCKUX MEITHMOPAHTOB ISl XHMHU-
YEeCKOW MENMOpaluy KUCIBIX TouB. [lo4yBa CpelHECYTrIHHUCTOTO MeXa-
HUYECKOTOo cocTaBa, pH — 5,2; THIpOIUTHYECKAS KUCIOTHOCTh COCTABIISA-
et 3,5 mr 3kxB. Ha 100 r mouBsl. J{Jis1 M3BECTKOBAHUS HCHOJB3YIOT U3-
BECTh, C COJICP)KAHUEM JICUCTBYIONIETO BemecTBa 85%, BIaxHOCTh- 5%,
coniepkanue yactuil oonee 1 mm -2%. YKaxuTe CpoKH U CIIOCOOBI BHE-
CEHHSI U3BECTH.

- 10 2UOPONUMUYECKOU KUCIOMHOCU NOYBbL:

M CaCO3 = HzxK,
20e /[ — ooza CaCQOs, m/ea; He — eudponumuyeckas xuciom-
Hocmb nouevl, me-9k6/100e; K — xoagppuyuenm nepecuema (1,5 npu
VCI08UU, YMO MACCA NAXOMHO20 20PU30OHMA No4ebl Ha 12a pasna 3 MH.
ke, 1,25 npu ycnosuu, ymo macca naxomuo2o 20pu3oHma no4evl Ha lea
pasHa 2,5 MiH. K);

Hozvr CaCO3 nepecuumams Ha KOHKpemHoe U38eCcmKogoe y000-
peHue no gopmyrne:

J m/za= x.u.CaCO3x100%100%100/(Mx*(100-B)x(100-2), 2oe

I — 003a KoHKpemHo20 uzeecmko6020 yoobperus, m/ea, M - % o.s.
8 y0obpeHuu, Z — Koiuvecmso yacmuy 8 y0oopenuu, Ouamemp KOmopulx
bonvwe 1 mm, %, B — enasxcnocmo yooopenus, %.

Pabora 11. Pacuer 103 ynoopenuii (0e3 BHeceHHsI HaB03a)

[Tpumenenne ynoOpeHuil sIBIsSETCSI MOIIHBIM CPEACTBOM IOBBIIIIE-
HUS YpOXKAMHOCTU CEJIbCKOXO3SHCTBEHHBIX KYJIbTYp, HO BHECeHHE 0Oe3
y4yeTa CBOMCTB MOYBBI U MOTPEOHOCTH PACTEHUH CHIDKAET MX 3 (HeKTuB-
HOCTb.

Jlnst omipeenieHust 103 yIOOPEHH pacyeTHBIM METOIOM HEO00XO-
AUMO 3HAaTb BBIHOC IMUTATCJIbHBIX 3JICMCHTOB M3 ITOYBBI 3aIlJTAHUPOBAH-
HBIM ypO’KaeM, CoJIep>KaHue 3TUX 3JIEMEHTOB B MOYBE, a Takxke Kodpdu-
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IIMEHTHI MCIOJIb30BAHMS MUTATEIBHBIX BEIIECTB M3 MOYBHI M yI0OpEHHI
(mpumokeHus 2,3).

Pacuer 103 ynoOpenmnii (0e3 BHeCeHUsI HAB03a)

Ne [TokazaTenu KynpTypa - miioniaab (ra)
wn N P20s K20
1. | YpoxaitHocTts, 1 c | ra
2. | BeiHOC 2JI€MEHTOB TUTAHUS
C yposkaem, Kr ¢ 1 ra:
3. | CoumepkuTcs B IOYBE, MT'
Ha 100 r noyBsI
4. | Coumepxutcs B rmouse, kr/lra
5. | KoaddunmeHTs! ncnob30BaHus 15 10 10
3JIEMEHTOB IIUTAHUS U3 IOYBEI, %
6. | YcBowutcs u3 mouBel, KT Ha | ra
7. | BHeceHo ¢ opraHn4eckuMu yao0-
peHusiMu, KT Ha 1 ra
8. | Koadhd-1bI ncnonb30B. 35eMeH-
TOB MHUTAHUA U3 HaBO3a, %o
9. | YcBouTcs U3 HaBo3a, Kr Ha 1 ra
10. | YcBouTes U3 MOYBBI M HABO3a, KT
Ha | ra
11. | Hy>xHO BHECTH ¢ MMHEPAIbHBIMHU
ynobpenusimMu, Kr/lra
12. | KoadduimeHTs UCTIoNb30BaHus 55 10 50
9JICMEHTOB IMUTAHUS U3 MUHE-
palIbHBIX yoOpeHuit, %
13. | Hy)xHO BHECTH C MHHEPATHHBIMU
yIOOpEeHUsIMU C Y4eToM K03 du-
[IUEHTOB MCIOJIb30BaHUS TUTA-
TEbHBIX BEIIECTB, KT Ha | ra
14. | Ha3BaHusi MUHEPAIbHBIX ya00pe- | Ammuaunas | Cynmepd | Xnopun
CeJIMTpa JB. Kajys
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HUH

15. | Conepxanue B MUHEPAIbHBIX 35 46 60
ynoopeHusix 1. B.,%
16. | Hy>xHO BHECTH MUHEPATHHBIX
ynobpenuii, B i1 Ha 1 ra
17. | Hy>xHO BHECTH MHUHEPATbHBIX
Y., B 1] Ha BCIO IJIOLIA/b
Pacuer 103 ynoOpenuii (c BHeceHHMeM HAB032)
Ne [TokazaTenu Kynprypa - momaas 100 (ra)
/1 N P20s K20
1. YpoxaitHocTh, 11 ¢ 1 ra
2. | BbIHOC 211IeMEHTOB MUTAHUS
¢ ypoxkaem, kr ¢ 1 ra:
3. | Conepxwutcs B IOYBE,
mr Ha 100 r mouBbI
4. | ComepxuTcs B MOYBE,
Kr Ha | ra
5. | KoadduimeHnTs! uCnonb30BaHUs 15 10 10
DIIEMEHTOB TTUTAHUS
13 0Bkl %
6. | YcBouTcs U3 mouBkl, KT Ha 1 ra
7. | BHeceHO ¢ opraHMYecKUMH y100-
peHusIMH, KT Ha 1 ra
8. | KoadduimeHTs! ucnonbp3oBaHus 30 45 60
3JIEMEHTOB NMUTAHUS U3 HaBO3a, %o
9. | YcBourcs u3 HaBo3a, KT Ha 1 ra
10. | YcBouTcs U3 MOYBBI U HABO3a, KT
Ha | ra
11. | Hy»HO BHECTH C MUHEPAJIbHBIMU

ynoOpeHusimMu, kr/lra
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12. | KoaddurmeHnTsl HCIOTB30BaHMS 70 30 90
JJIEMEHTOB TIUTAHUS U3 MUHE-
panpHBIX ynoOpenui, %

13. | HyxHO BHECTH ¢ MUHEPAJILHBIMH
yI00peHusIMH ¢ yueToM K03 du-
[IEHTOB UCIIOJIb30BAHUS TUTA-
TEJIHBIX BEILECTB,

Kr Ha | ra
14. | Ha3Banusi MUHEpaIbHBIX yno0pe- | Ammuaunas | Cymepd | Xmopuz
HI/H\/JI cemTpa JAB. KaJiuAa
15. | Conmeprkanue B MUHEPAIBbHBIX 35 46 60

yIOOpeHusx 1. B.,%

16. | HyHO BHECTH MHUHEPAIbHBIX
ynobpenuii, B 11 Ha 1 ra

17. | HyxHO BHECTH MUHEPAIbHBIX Y.,
B I Ha BCIO IUIONIA/b

Paoora 12. Buiuncienne eMKOCTH NOIJIOIEHUS MMOYBBI
KonnuecTBO KaTHOHOB, KOTOPOE MOYBA MOXKET MOTJIOTHTb, SIBISETCS
MPAKTUYECKH MOCTOSHHOW BeIMYMHOM. OHAa Ha3bIBAETCS €MKOCTh IMOTJIO-
HICHUST UM OOMEHHOM (aJCOpOIMOHHOM) CIIOCOOHOCTHIO TOUBHI, BBIpaA-
#aetcst B M-9K Ha 100 r mouBsl 1 o003Havaercst Oyksoi T.
EMKOCTH MOTJIONIEHHS BRIYHCIISIECTCS HA OCHOBAHUH JIJAHHBIX O THAPO-
JTUTHYECKON KUCIIOTHOCTH TTOYBBI H CyMME ITOTJIONMIEHHBIX OCHOBAaHUH.
Tak Kak W3 KaTHOHOB B TIOTJIONICHHOM COCTOSHUM B IOYBE MOTYT
obITh TOJTBKO ocHOoBauus ( Ca, Mg, K, Na, Nhs u ap.) u Bogopos ( mnu Al
u Mn, xotopoe mocie BBITECHEHHS 00pa3yroT COJH, IMOJBEPraroIiuecs
rUApoNu3y ¢ oOpa3oBaHMEM HOHA BOJOPOJa M YUUTHIBAIOTCS KakK IO-
CJIETHUH), TO eMKOCTh TIOTJIOMICHUSI BBIYUCISETCS 110 (hopMyIie:
T =S + H; = m-3xB Ha 100 T 10YBHI,
rae. T — eMKoCTh TorjiomeHus B M-3KB Ha 100 T ITOYBEI;
S — cymMMa MOTJIONMEHHBIX OCHOBaHUH B M-9KB Ha 100 MOYBHI;

H: — rugponutrnyeckast KUCIOTHOCTh B M-3KB Ha 100 r mo4BBL.
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Padora 13. KauecTBeHHOe onpenesieHue
BOJ0OPACTBOPHMBIX COJIeii B MOYBe

OcHOBHBbIE CBe/IeHHSI 10 TeMe padoThI

3aco/1eHHBIMH HA3bIBAIOTCS TOYBBI, COZAEPIKAIINE B CBOEM MpoQuiie
JIETKOPACTBOPHMBIE COJIM B TOKCHYHBIX JUISI CEIbCKOXO03SICTBEHHBIX pac-
TeHUi KonmyecTBax. OHM IMIMPOKO PACHpPOCTPAHEHBI B 30HAX CyXHX M
MyCTBIHHBIX CTETEH, B MyCTHIHHON 30HE, BCTPEYAIOTCS TAK)KE B CTEITHOH,
JIECOCTEITHON U TaeKHO-JIECHOM 30HaX.

[lon cononuarkosocmouto (3aconennocmsio) NOUYB TOHUMAIOT TOBBI-
menue (6onee yem Ha 0,1% macchl cyxoi MOYBBI) CONEp)KaHUs B HEl
JIETKOPaCTBOPUMBIX COJieil, ocoOeHHO coineit Hatpus. CoJIOHYaKOBbBIE
MOYBBl OTIIMYAIOTCS OT HE3AaCOJICHHBIX TMOBBINICHHONH KOHIICHTpanuei
MOYBEHHOTO PAaCTBOpA M YACcTO COZAEpKaHUEM TBEPABIX (KpHCTaLTH4Ye-
CKHX) COJIEBBIX BBIJCJICHUH (COJEBBIX BBIIBETOB, KOPOK, IMPOXKHIIOK,
CPOCTKOB, KPUCTAJIJIOB | T.1.).

Omnpenenenue arpOHOMHYECKHU-3HAYUMBIX SJIEMEHTOB 3aCOJICHUS
OCYILIECTBIISIETCS C MOMOIIBI0 OOIIETPUHATHIX KAY€CTBEHHBIX PEaKIIuii,
KOTOpBIE€ MPOBOJSATCS JINOO HEMOCPEACTBEHHO B MOYBE, MO0 B MOYBEH-
HOM (uIbTpare.

MaTtepuaJjbl H 000py/10BaHHe

1) Peaktusst: 0,1 M p-p AgNOs, 10% p-p HCI, 20% p-p BaCly;

2) oOpa3upl 1o4B; 3) dapdopoBasi CTymnKa ¢ MECTUKOM; 4) MEPHBIN 1H-
muHAp; 5) konos! Ha 200 u 100 mi; 6) 6ymMaxHble PUIBTPBI; 7) BOPOHKH;
8) mpobupku; 9) nunerku Ha 2 mut; 10) crepunbHas Boaa; 11) uHauka-
TOpHas Oymara.

Xona padotsl: 1. [Ipurorosnenue GpuiabTpaTa BOAHON BBITSIKKH 110Y-
BEI.

Hasecky nouBs! 15 1 pactepets B GpaphopoBoii cTyIKe, IEPEHECTH B
KoJi0y emMKocThio 200 M U mpWiInTh 25 M crepuibHOM Boabl. Conep-
KMMOE KOJIOBI TIIATENILHO B300JTAaTh W JaTh OTCTOSTHCS B TEUCHHE
5-10 MuHYT, a 3aTeM, MOCJe JIETKOro B30ainThIBaHUS, OTQUILTPOBATH B
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koi0y Ha 100 mu yepe3 OymaxHbii Guibtp. [lpu QribTpoBaHuu BCrO
MOYBY HEOOXOIUMO TIEPEHECTH Ha (PHITBTP.

2. KauecTBeHHOe onpeae/ieHHe XJOPU/I-HOHA

Hanute B mpobupky 2 miu punbrpata, 1od6asuts 1-2 xarm 0,1M p-pa
AgNOQOsg. Ilpu Hanmuunu B mpode XJIopuaA-noHa oOpa3yercs: Oenblid 0ca oK
xyopuja cepedpa. [Ipy KoOHIIEHTpaK XJI0pUA-HOHA B KOJIMYECTBE JA€CA-
TBIX JIOJIEW TpoIeHTa U Ooyiee 0Opa3yeTcss OOMIIbHBIN XJIONMbEBUAHBIN
ocanok. Ilpu comepkaHuU COTBIX M THICSYHBIX JIOJIEH MPOLIEHTa XJIOPH-
JIOB OCa/IOK HE BBINAAET, HO PaCTBOP MYyTHEET.

3. KayecTBeHHOe onpe/e/ieHue CyJb(aT-noHA

B npoOupky Hamute 2 Mia ¢unbrpara, nodasuts 1-2 mu 20% p-p
BaCl,. Tlpu nanmuuum B mpobe cynbdaroB oOpasyercst Oenblii OcaIoK
cynbgara Gapus. Ilpu KoHICHTpau Cyab(}aT-uoHa B KOJUYECTBE HE-
CKOJIKHX JIECATBIX JI0Jiel mpoueHTa u Oonee oOpasyercss OOWIIBHBIHI
MEJIKOKpUCTaNInYecKuil ocasok. [lomyTHeHHEe pacTBOpa Takke yKa3bl-
BaeT Ha Cco/iep KaHKe CyNb(aTOB B KOJIUYECTBE COTHIX JI0JICH MPOLIEHTA.

4. KauecTBeHHOe onpeaeieHHe KAapOOHAT-HOHA

[TpoBoauTCcs ¢ HATHBHOW MOYBOM. HeOonbloe KOMHYECTBO MOYBBI
OMECTHTH B (ap(opoByIO YaIlIKy W MPHIUTH MUTETKONH HECKOIBKO Ka-
nenb 10% p-p HCL. O6pa3yromuiics mpu peakiiud OKCUJT yriepoja Bbl-
JeNsieTCsl B BHJIE TTY3bIPHKOB (TI0YBA «KHUIHTY»). 110 MHTEHCUBHOCTH BBI-
JIEJIEHUsl UX CyIAT 0 OoJsiee WM MEHee 3HAYUTEIIbHOM COJepKaHUM Kap-
OOHaTOB.
PesyabTaTsl paboThl 3aHecTH B Ta0/IuIy:

O0pa3zer1 MoUBkI Xnopuabl Cynbgats KapOonatsr

+ — cnabas peakius (MoMyTHeHUE GUIbTpaATa, OTACIbHBIC Y3bIPHKHU Ta-
3a);
++ — cuibHas peakius (00pa3oBaHUE O0CaaKa, OOMIBHOE KKUTICHHUE ).

METO/JIbl U3YUEHUA YCTOMYNUBOCTH IMOYBLI
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K 3PO3UOHHBIM ITPOINECCAM

[Tox 3po3ueit B LIMPOKOM CMBICIIE CI0BA IIOHUMAKOT MOJHOE WJIM Ya-
CTHUYHOE pa3pylleHHe, MOBPEKACHUE KAKOW-THOO TMOBEPXHOCTH IO
JEHUCTBUEM BHEIIHUX CHJI WIH IIPOLECCOB, NMPOUCXOMAIIMX HAa HEed. B
3eMJICACIINU TaKOW IOBEPXHOCTBIO SIBJISIETCA IOBEPXHOCTH MO4YBBI. Pas-
pYLIEHUE ee MOXKET IIPOUCXOAUTh O] ACUCTBUEM (PU3HMUECKUX, XUMUYE-
CKUX, OMOJIOrMYecKHX U APYrux (PakTopoB, a TAKKE B pe3yibTare Jes-
TEIBHOCTH 4YeJIoBeKa. Yaie 1moja 3po3ueil NOHMMAIOT paspylLICHHE I10-
BEPXHOCTH IOYBBI 1OJ JIEHCTBUEM CHJIbI BETpa (BETpoBas 3po3us, Je-
Gusiyst) WM BoAbI (BOJHAS PO3HS).

Padora 14. Onpenenenue conep:kanus B No4Be
IPO3HOHHO ONACHOI Pppakuun

IIpu6Gops! u o6opynoBanue. Cuta pa3HbIX pa3MEPOB, BECHI, pOTALlU-
OHHOE CHTO.

PaGoty BemonHsioT cruenyoomuM obpazom. Hasecky (0,5—2,0 kr)
BO3YIIHO-CYXOW TOYBBI MPOCEHBAIOT YEpe3 CHUTO C ITUAMETPOM OTBEP-
ctuit 1—1,3 MM. OOpazen mouBbl K aHaIM3y FOTOBAT TAKUM XK€ CIIOCO-
O0oM, 4TO W JJIs1 ONpeAeNeHHsI CTPYKTYpHI mouBkl o metony H. U. Cas-
BHUHOBA.

OO0 ycTOHYMBOCTH K BETPOBOW 3PO3UHU CYIAT MO OTHOIIEHUIO MAacChl
¢bpakuuit pazmMepoM MeHee 1 MM K Macce, B3ATOM JUIsd aHaJUu3a MOYBHI.

Ecnu u3BecTHa Macca oOpasnia Mo4YBBHI, B3STOro s aHanusa (B), u
Mmacca ¢pakiuii pasmepom MeHee | MM (Si), TO BeTpOyCTOHYMBOCTb
(gt;B) OMpeACNAIOT IO COOTHOIIIEHHUIO

VY CTaHOBIIEHO, YTO JUISL TOJHOTO MPEJOTBPAIICHHS BBIIYBAHUS II0O-
BEPXHOCTHOTO CJIOS B TIOUBE JIOJKHO cojiepkaThes He 6onee 26% dpak-
A PO3UOHHO OMmacHoro pasmepa (meHee 1 mm) u He meree 50% dpak-
uit pazmepom 6onee 1 MM.

Jlsi yCKOPEHHOT0 MPOCEHUBaHUS 11€J1ecO00pa3HO NMPUMEHSTh pOTaIH-
oHHOe cuTo. ITpubGop COCTOMT M3 MOJOr0 METAJUIMYECKOro HWJIMHApA,
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BBIIIOJIHEHHOT'O M3 KPOBEJIBHOIO Kelie3a. BHyTpbh 3TOro nuiamHapa KOH-
LEHTPUYHO BCTABJIEH BTOPON LWIMHAP W3 METANIMYECKON CETKH C pas-
MepoM oTBepcTtui 1-1,3 MMm. B HIKHEH YacTh BHYTPEHHUM LUJIUHIP Bbl-
CTyIaeT U3 BHEUIHEro. B BepxXHel 4acTu ceTyaThlil HUIUHAP 3aKPBIBAIOT
KpbIKoi. O0a MUIMHIpA TMOCPEICTBOM MPUBOJAHON PYYKH KPEmsIT HA
OIIOPBI OCHOBAHUSI.

[ToaroroBnennywo k ananuzy HaBecky (0,5-1,0 kr) Bo3aymiHO-Cyxoi
MOYBHI TOMEUIAIOT BO BHYTPEHHUI (CETYATHIN) HMIHHIP, 3aKPHIBAIOT €T0
KPBIIIKON ¥ MPUBOJAT BO BpallarelibHOE ABMXKeHUe. Bee arperarsl pas-
MEpOM MeHee 1 MM HpoXoAsaT dYepe3 UMIUHIAPUYECKOE CHTO M 110
HAKJIOHHOM CTEHKE BHEIIHEro LUIUHApA MEepeIBUraloTCs BHU3 U COOH-
paroTcsi B COOpHUKE.

KonnuectBo 000poTOB cHTA 3aBUCUT OT THUIIA MOYBBI, COAEPKAHUS B
Hell Tymyca, IpaHyJIOMETPUYECKOTr0 COCTaBa U BapbUpYET B Ipejaesax
50-80 u Gonee.

BeTpoycToHUnMBOCTh MOYBBI PACCUMUTHIBAIOT MO MPUBEACHHOMY BbIIIE
COOTHOUIEHHUIO.

Pabora 15. Meton ¢ororpadpupoBanus (BoxHasi Ip0O3H)
DOTOCHEMKY JIOKOMHHBIX CKIIOHOB MPOBOJIST, KOTA CHEXHBIN TMO-
KPOB TIOYTH COIIEN, U OCTAJUCH JIMIIb Y3KHUE TOJIOCH CHEra Ha TEHEBBIX
CTOpOHax J10xk0uH. Jlydiiee Bpemsi cbeMOk 6-8 u yrpa. PaccTosnue duk-
cupyemoro (caumaemoro) ckiiona 500-1000 m.

PacuneHeHHOCTh ydacTKa JIOKOMHAMHU OTIPENCISIIOT CIEIYIOIUM 00-
pa3zom (puc. 1). PaccrossHue ot Touku cheMku 10 ckioHa (D) MoxkHO
OTIpPEeNIeNIUTh O TOMOrpauyeckoMy IUIaHy WIM HU3MEPHUTh; (HOKyCHOE
paccrosnue (®) u3BecTHO M3 macmopra QoroanmnapaTta. PaccrosHue
Mexy kpaiHumu joxouHamu (C) Ha MecTHOCTH M Ha (oTorpaduu (C)
HaXOJAT, UCXO U3 oao0us TpeyroinbHiukoB AOB u aOB:

37



Puc. 1. Boanas 3po3us

MOXHO TpPHHSITH CIEAYIOMYIO KIACCU(PUKAIMIO PACWICHEHHOCTH
CKJIOHOB JIO’)KOMHHOM 3pO3Heii: cirabasi pacwICHEHHOCTh, Koraa Ha 100 m
CKJIOHA TipuxoautTcs 1-3 noxOunbl, cpennss -3-10, cunbHas - 6omnee 10
JIOKOWH.

Pabora 16. MeToabl yueTa CHOCHMOI BETPOM NOYBbI
[lepemelienne MOYBEHHBIX YaCTHUIL[ IIPU BETPOBOM 3PO3UU IPOUCXO-
JUT TpeMs CIIocOOaMU: YacTHUIbl TIEPEKATHIBAIOTCS WM CKOJIB3AT MO MO-
BEPXHOCTH MOUBBI, IEPEMEIIAIOTCSI CKAYKOOOPa3HO U MEPEABUTAIOTCS BO
B3BEIIEHHOM COCTOSIHUH (puc. 1).

Puc. 1. BerpoBas 3po3usi
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B cooTBeTcTBUM € 3TUMHU crioco0aMu NEPEABMKEHUS YacTHUI] pa3pa-
00TaHbl ¥ TPUOOPHI A KOJUYECTBEHHOTO ydeTa CHOCHMON BETPOM
MIOYBBI.

Jis ydera mepeKaThIBAIOIIUXCS YACTULl HamOolee paclpoCTpaHEeH
METO/1 JIOBYILIEK.

JloBymiKa-IAJIMHAP MPEACTABISET COOONH METAIITMYECKHA WU H3TO0-
TOBJICHHBIN U3 APYroro MaTepuaia HUINHIP, KOTOPbIN YCTaHABIUBAIOT B
MOYBY TaK, YTOOBI Kpasi €ro pacroiarajiuicb BPOBEHb C MOBEPXHOCTHIO
nouBsl (puc.l).

Jlogywika-kiogem — YJIOBUTEIb, BBINOJIHEHHBIM B BUAE JIMHHOIO
AIIUKa C MPSIMOYTOJIbHBIM WM TPEYTOJbHBIM (BEPIIMHOW BHH3) TOIe-
pPCUYHBIM ceueHHeM (puc. 2).

1 3 3

Puc. 2. ITouBeHHBbIE JTOBYIIKH:
1. —jgoBymka — HWIMHAP; 2 U 3 — JIOBYIIKH — KIOBEThI

JloBylIKy ycTaHaBIMBAIOT KPasiMd BPOBEHb C MOBEPXHOCTHIO MOYBHI B
JUIMHHYIO KaHaBKY MEpIEeHIUKYISIPHO HampaBiieHUIo BeTpa. [louBeHHbIe
YaCTUILIBI, TIEPEIBUTAIOIINECS 110 TOBEPXHOCTH TMOYBBI, MOMAIAIOT B JIO-
BYILIKY U ocefaioT B Hell. [locne mpekpalieHus nbuibHOW Oypu MU MpH
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W3MEHEHUU HampaBieHus BeTpa Ha 180° TOBYIIKY OYMIIAIOT OT MOYBHI U
B3BEIIUBAIOT MTOYBY.

3Has iomaak nbpiiecOopa U Maccy CKOIUBIIEICS B JIOBYIIKE MOYBBI,
KOJIMYECTBO CHECECHHOM BCTPOM IIOYBBI ICPCCUUTBHIBAIOT BHAYAJIC Ha
IUIOIAAb MbuIecOopa (TUIoIab JIOBYIIKH), a 3aTeM Ha | ra, BeIpaxas ee
B TOHHAax UJIHn Ky6I/I‘-ICCKI/IX MCTpax.
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Ilpunoscenue 1

HopMmatussl pacxoga CaCOs s cABUra peakiuy M0YBEHHOH
cpenbl Ha 0,1 pH u 1ocTHKEHUSA ONTUMAJIBLHOTO oKa3aTeas pH

Twune! noys, HUcxonuasa Casur pH Hopmarus pacxona
rPaHyJIOMETPUUECKUH | BEJIMUKMHA | OT 1 TOHHBI CaCOgz g cnBura
COCTaB pH CaCOs3 pH, 1/ra
Ha hi (0]
0,1 en. | onTumMyma
Cyniecuansbie OnrumanbHbIi Tokazarens pH 5,8 —6,2

Caetiio-cepble
U cepble JIECHbIe

4,5 u HKe 0,15 0,68 11,5
451-50 0,13 0,79 9,5
501-55 0,10 1,00 7,0
551-6,0 0,08 1,28 4,0
OnrtumaneHbii nokasarens pH 5.9

<4,5 1,6 0,83 13,2
4,6-5,0 1,1 0,99 10,8
5,1-5,5 0,6 1,32 7,9

Ilpunoscenue 2

Bbinoc 3y1eMeHTOB nUuTanus ¢ 1 0 NpogyKuuu:

Kynbrypa N P20s K20
1 | O3uMsblii SYMEHD 2,4 1,2 1,8
2 | O3uMas nureHunna 3,0 1,3 2,5
3 | CaxapHas cBekia 0,57 0,15 0,7
4 | Kaprodenn 0,62 0,24 0,95

Conep:xkanue B 1 T HaBo3a

Ilpunosicenue 3

P20s

K20

2,5

6
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