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BBEJEHUE

HecmoTpss Ha mmpokoe BHEIPEHHE HOBBIX THAPOIMOHHBIX TEXHOJIOTHIA,
TPaJUIIMOHHBIE METOABl BO3JCIBIBAHUS OBOIIHBIX W JICKOPATHBHBIX KYJIBTYp Ha
MOYBEHHBIX CMECSX OCTAIOTCS OCHOBHOM (DOpMON pacTEeHHEBOJCTBA B TEIUTUYHBIX
XO3sICTBaX. ATPOXMMHYECKAN aHajdN3 TeIUIMYHBIX TPYHTOB M KOMIIOHEHTOB,
UCTIONB3YEMBIX JUUII HMX COCTaBICHUS, SBJISIOTCS HEOOXOIWMBIM  YCIOBHEM
paloHaIbHOW  OpraHU3allid  MPOU3BOJCTBA OBOWIEH B  KyJbTUBAIMOHHBIX
COOpyKeHHsIX. TONBKO Ha OCHOBE NPABWIBHOW OPTaHU3AIMHA arpOXUMHYECKOTO
OOCITy’)KMBaHUSI  PACTEHHMEBOJACTBA  3AIMIICHHOIO TPyHTa, OCHOBAaHHOW Ha
pe3ynbTaTax arpOXMMHYECKOr0 aHajan3a, MOKHO 00ECNEeUHTh MOJTyYCHHE KOHEUHOM
OPOAYKIMH, OTBEYarouleil TpeOOBaHUSM HSKOJOTMYECKOW O€30MacHOCTH IpH
MUHHMYME 3aTpaT Ha €€ Mpou3BoaAcTBO [1].

B kauecTBe OCHOBHBIX KOMIIOHEHTOB TEIUIMYHBIX TPYHTOB TPaJAULMOHHO
UCIOJB3YIOT TOYBEHHBIM Marepual, Top(, OpraHMYeCcKUe U MHUHEpaJIbHbIE
yaoOpenusi, canpomnenud. [Ipu HEOOXOAUMOCTM B CMECH MOTYT J00aBIATHCS
IPUPOJIHbIE PA3PBIXJIUTENN (IIECOK, OMUIIKU), a TaKXKe pa3jIMyYHble METHOPAHTHI
(13BeCTKOBasI MyKa, TUIIC | JIp.). JlaHHbIE KOMIIOHEHTHI IPY COCTABICHUH TETITUNYHBIX
IPYHTOB MOTYT J00aBJIATHCS B Pa3IMYHBIX COOTHOILIEHUSX, HO MOJIy4aeMmble CMECU
JOJKHBI OTBEYATh OMPEEICHHBIM arpoTeXHUYECKUM TpeboBaHUsIM. B mpuiioxxenun
| mpuBeneHa kmaccuuKalys TEIJIMYHBIX TPYHTOB MO OCHOBHBIM (PH3WYECKUM U
busnko-xuMuueckuM cBoiictBaM (Tabmuua 1) [2]. B tabmuine 2 npunoxenus 1
MPUBOIATCS ONITUMAJIbHBIC (PU3MUYECKHE CBOMCTBA TPYHTOB JIJISl PA3IMYHBIX OBOITHBIX
kynbTyp [3], Ha KOTOpBle HEOOXOIMMO OpPHCHTHPOBATHCSI MPH  MOAOOpE
KOMIIOHEHTHOT'O COCTaBa MOYBEHHBIX CMECEH.

[enpto JaHHOTO Y4eOHO-METOAMYECKOr0 MOcoOus sBisieTcs (hOPMUPOBAHUE Y
CTYJCHTOB HaBBIKOB IPOBEJICHUS arpOXMMHUYECKOTO aHAJIM3a TEIJIMYHBIX TPYHTOB,
OLICHKM HMX KayecTBa M OOECNEYEHHOCTH JJIEMEHTaMH NHUTaHMs, pacdyeTra 103
OpPraHMYECKUX W MHUHEpaJbHBIX ymoOpeHuil. B ydeOHO-MeTomudeckoM mocoouu
paccMaTpuBarOTCS METOJIbI aHaIn3a Topda, OpraHuveckux y1o0peHuit, carpormneneil B

ACIICKTC XapaKTCPUCTHKH UX CBOMCTB KaK KOMIIOHEHTOB TEILIMYHBIX CY6CTpaTOB.



[TouBeHHBIE CMecH TIOIOOHBIC TETUTMYHBIM, IIUPOKO WCIIONB3YIOTCS HE TOJIBKO
B OBOIIEBOJICTBE 3alUINICHHOTO TPYHTA, a TaKXE B JIOOUTEIHCKOM I[BETOBOJICTBE,
opu  npoBeneHuH  (uUTOAM3aliHA  MOMEUIEHUH, JaHamadTHOTO  Ju3aifHa
MpUYyCaneOHbIX YYaCTKOB W TOPOJCKUX TEPPUTOPHA W MOXKHO HAACSITHCSA, UYTO
npe/icTaBlieHHast padoTa BHI30BET MHTEPEC Y HIMPOKOTO KPyra CIEIUaTNCTOB.

1. ATPOXUMHUYECKHWA AHAJIN3 TEIVIMYHBIX T'PYHTOB

CyOcTpatbl, IpUMEHsIeMbIe B OOBIYHOW IMPAKTUKE BO3JCIBIBAHUS OBOIIHBIX
KyJbTYp B KYJbTHUBAIIMOHHBIX COOPYKEHHSX, BKIIOUAIOT 3HAYUTEIHHO OOJIBIIYIO
JIOJIF0 OPraHUYECKUX KOMIIOHEHTOB (TOpda, KOMIIOCTOB, Carpomeneil u T.I.), 4YeM
caMble TUIOJOPOJHBIE W BBICOKOOKYJIBTYPCHHBIC ITOYBBI. ODTHM OMPEACITIOTCS
OTIIMYUSL MEXAY HX (U3MYECKUMHU, (PUBHKO-XUMUUECKUMU ¢ XUMUYECKUMHU
CBOMCTBAMU.

PeHTabenpHOCTh OBOIIEBOJCTBA HA 3aKPBHITOM TPYHTE TpeOyeT MOIy4YeHHS
BBICOKHX YpO’KaeB C EIUHUIIbI TUIONIAJW, YTO HEBO3MOXKHO 0O€3 MOojjepx aHUs B
TCIUIMYHBIX CyOCTparax B TEYCHHE BCEH BEreTallid OBONIHOW  KYJIBTYpHI
ONTUMAJIBHOTO COJIEP’KaHMSI JIOCTYMHBIX MHUTATEIbHBIX BEIIECTB. ATPOTEXHUKA
TETUIUILL TIPEATOoJIaraeT UCIOIb30BAHUE VISl COCTABJICHUSI CyOCTPATOB KOMIIOHEHTOB C
BBICOKMM HCXOJITHBIM 3alacoM JIOCTYIHBIX JJIEMEHTOB TUTAaHUS W TPUMECHEHHE
BBICOKHUX JI03 OPTaHUYECKUX U MUHEPATbHBIX yoOpeHuid. st u30exaHus 3aCONCHHUS
TPYHTa ¥ HAKOTUICHHSI B OBOITHOW MPOAYKIIMH HHUTPATOB, yIOOPECHHSI HEOOXOIUMO
BHOCHTH JIpoOHO (B 5-10 mpuemMoB B Te€UEHHE OJHOT'O BETeTAallMOHHOIO IepHoja), B
CTPOTO pacueTHhIX KoymdecTBax. [loaTomy, ms oOecmedeHHs parMOHAIBHOTO
arpOXMMHYECKOTO OOCITY)XKMBAaHUS TEIUIMYHBIX KYJbTYp aHaJu3 TPYHTOB JOJDKCH
MPOBOJIUTCS B TEUEHHUE BCEr0 MEPHOJia BEreTalliu, HE peXe OJHOro pasza B 3-4
Henenu. [IpakTuka arpOXMMHUYECKOTO OOCTYXKUBAaHUS TEIUIMYHBIX TPYHTOB TpeOyeT
MPUMEHEHUSI YCKOPEHHBIX METOJOB arpOXMMHUYECKUX aHAJIM30B, KOTOPHIC
00€eCreunBalOT YCKOPEHHOE TMOJyYeHHe MJaHHBIX 00 OO0eCIeYeHHOCTH KYJIbTYp
HEOOXOJMMBIMH 3JIEMEHTAMH THUTAaHUS I ONEPAaTHBHOTO pPEardpoBaHUS Ha WX
neduImT.

ArpoxumMudeckoe oOcClieIoOBaHHE 3eMellb, HCIOJIB3YEMBIX IO OTKPBITOE
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OBOIIIEBOJICTBO, MAJIO OTJIMYAETCS OT APYTHX MOJEBBIX KYJILTYp, 32 HUCKIIOUCHHUEM
WCIIOJIB30BaHUsI 00Jiee BBHICOKUX 703 MHUHEPATBHBIX W OPTaHUYECKHX YAOOPEHHHN H
UCIIOJb30BaHus ApoOHoN moxkopmku (1-2 pasa 3a Bereranuio) [4], u BmosiHe
oOecrieunBaeTcs TPAJAUIIMOHHBIM arpOXHMHUYECKHM OOCIICIOBAHUEM TaXOTHBIX
yroauii. OTIMYusl B TEXHOJOTUSAX TEIUIMYHOTO M MOJEBOIO OBOILIEBOJCTBA ACIAIOT
HEBO3MOXKHBIM TPSMYIO JKCTPAMOJISIIHIO arpOXUMHUYECKHX METOJIOB aHaJIn3a,
pa3pabOTaHHBIX I TOJEBBIX YCIOBUM Ha TEIUIMYHBIC TPYHTHI, M TpPeOyIOT
NpUMEHEHHUsI Ccrenu(PUIEeCKUX METOIOB 0TOOpa 0OpasloB, BBIACICHHUS JTOCTYITHBIX

QJICMCHTOB IMIUTAaHWA U MCTOAOB UX KOJIMYCCTBCHHOT'O OIIPCACIICHUS.

1.1. OT60p U NOATrOTOBKA 00PA3L0B TEMJIMYHBIX TPYHTOB K aHAJHU3Y

OT6op npo0 TEIIUYHOIO TPYHTA MPOBOIAT Kak JO BBICAAKA OBOIIHOU
KyJIbTYphl JUIsI pacyeTa MpPEANOCeBHOIO BHECEHMsI yAOOpeHHil (OCHOBHOE
oOcre0oBaHNe), TaK U B TEUEHUE BCEW BereTaluu JUis
OIICHKM HEOO0XOJUMOCTH TOJKOPMOK (KOHTPOJIBHOE
oOcnenoBanue). TeppuTopus TEIUIMIBI ACIUTCS Ha
>J€MEHTapHbIE YU4acTKH Iomaneio ot 230 mo 270 M2,
[Ipu ocHOBHOM 0OCJHE€IOBaHUHM TPOOBI MOYBOTPYHTA
OTOMPAIOT C KaXJI0W MpOOHOM TIIOMIAJKA HE paHee YeM
yepe3 15 JgHeW mocie BHECEHUS OPraHUYECKHX
ynoOpenuit.  Ilpy  KOHTpPOJBHOM  0OOCJIEHOBaHUU
OJM3yIeKalue dJIeMEHTapHble YYacTKu (IO YeThIpe)
MOTYT OOBEAMHATHCS B YKPYIMHEHHBIC TUJIOMIAJIKU

npoboor6opa miomanaslo ot 920 mo 1080 M2

CwMmerraHHbIe poOBI COCTaBIISIOTCS u3
Puc. 1. Ot60p
TOYEUHBIX  NIpPo0  C
MOMOILBIO  TPOCTEBOTO  OTOMPAIOTCS TPOCTEBBIM Oypom (puc.l.) Ha BCIO
Oypa (tumna bI1-25-15)

WHIUBUIYAIbHBIX  (TOYEYHBIX) MpPOO,  KOTOPHIC

MIyOMHY  TOYBOTPYHTa /0  JPEHAXHOTO  CJIOSL.
KonuyecTBO MHAMBHIyaNbHBIX TPOO, OTOMpPAEMBIX IO IUIOMAAKE JOJIKHO

COCTaBJISATH (B 3aBUCUMOCTH OT THna Teruuiibl) - 40-80 npu ocHoBHOM U 40-60 - pu
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KOHTPOJIbHOM 00cnenoBanuu. O6beM cMenIaHHOro 00pasiia JoMKeH cocTaBisaTh 0,6-
1,0 n. IIpoGbl rpyHTOB, MOCTYNUBIINE HAa aHAIU3, MOMELIAIOT B MOJUATHUICHOBBIN
MaKeT, U3 HUX YAAJISIOT KaMHH, CTEKJIO, HIETy M JPYTHe MOCTOPOHHHUE BKIIIOYCHHS.
OtoOpanubie 00pasnpl aHAIM3UPYIOT B JIEHb O0TOOpa, MpU HEOOXOIAUMOCTH MOTYT

XPaHUTHCA B XOJIOOUJIIBHUKE HC oonee 1 CYTOK.

1.2.IlpuroroBjieHre BOAHON BBITSKKHM U3 TEIJIMYHOIO IPYHTA

[IpuroroBieHne BOJHOM  BBITSKKM  OCHOBBIBAETCS HA  M3BICYEHUU
BOJIOPACTBOPUMBIX BEIECTB JUCTWUIMPOBAHHOW BOJOW IpPH OTHOIIEHUU MAacChl
npoObl rpyHTa W Boabl 1:5 (wm 1:10 g rpyHTOB C BBICOKHM COAEP’KaHHUEM
opranudeckoro BemiectBa, > 30%). Meroauka OIpeaeieHUs] OPTraHUYECKOTO
BEILIECTBA B TEIUIMYHBIX TPYHTAX paccMarpuaercs B riase 1.9. B coorBercTBHU C
rocyaapctBeHHbIM cTanaapTom (I'OCT 27753.2-88) BogHAas BBITSDKKA MOTYYaeTCs U3
BBICYIIEHHOI'0 00pa3iia MOYBOIpyHTa (0OBEMHO-BECOBOM CIIOCOO MOJIYYE€HUs BOIHOM
BBITSDKKH). B COOTBETCTBHM C METOJMYECKUMH YKA3aHUSMH [0 arpOXUMUYECKOMY
aHaNM3y TEIUIMYHBIX TPYHTOB [5] Hapsay ¢ OOBEMHO-BECOBBIM CIIOCOOOM
J0IycKaeTcs 0O0ObeMHBIM OTOOp J1ab0opaTopHOM TPOOBI TEIUIMYHOIO TPYHTA JUIs
MIPUTOTOBJIEHUS BOJHOM BBITSDKKM B COCTOSIHMM €CTECTBEHHOM (T10JIEBOM) BJIAXKHOCTH
U CTaHJApTHU30BAHHOTO YIUIOTHEHHsS (OOBEMHBIM CHOCOO TOJSyuYeHHUs BOJHOM

BBITSKKH).

1.2.1. IlpuroroBJieHue BOAHO BBITAKKH 00b€MHO-BECOBBIM CIIOCOOOM

[TpoOBI TEMIMYHOTO TPYHTA JOBOJAT 0 BO3AYIIHO-CYXOTO COCTOSIHHS ITyTEeM
NMoJCylIMBaHusg B cymmibHOM Ikady npu temneparype 40°C. IIpobGa cuuraercs
JOBEJCHHOW JI0 BO3YIIHO-CYXOI'O COCTOSIHUS, €CIM COCTABJIIOIINE €€ YaCTULBI HE
CIIMTIAIOTCA W TIPH pa3/IaBIMBaHUU KpOIIATCs. BhICylieHHbIE TPOOBI M3MENBUYAIOT H
npoceuBaroT depe3 cuto auamerpoM 1-2 mm. IIpoOy ans ananmmsza oTOMparoT He
MEHee 4eM U3 MIATH ToueK. Macca mpoObl JJIsi aHaJin3a TPYHTOB C MAacCOBOM J0JIeH

opranuyeckoro BemectBa <30 % momkHa coctaBiiaTh 30 T, a ¢ MAacCOBOM J0JIeH

>30% - 15 T.



[Ipo6y TEIIMYHOrO IPyHTA IOMEMIAIOT B KOHUYEecKUe Koubbl Ha 200-250 cm?,
npumuBaroT 1o 150 cm® Boabl m nepeMenmBaror B Teuenue 15 mun. Jlomyckaercs
ONpE/ENICHUE YJENbHON DIIEKTPUUYECKONW MPOBOAUMOCTH HEMOCPEACTBEHHO B
CyclieH3uH 10 (WIBTPOBAHMSA, @ B CIEUHUAIBLHO OTOOPAHHON aJIMKBOTE BOJTHOU
cycnensuu (15-20 cm®) moxHo onpenensaTs pH.

BoaHyio BBITSKKY (QUIBTPYIOT, OTOpachiBas IE€pBblE MOPLUUU (QUIbTpATa.
CopnepxaHue 3JI€MEHTOB MUTAHUS NMPU NPUMEHEHUM JAHHOIO METOAA IOIYYEHUs
BBITSDKKH PAcCUMTHIBAETCS B MI/KI TPYHTa MM B MaccoBoit jgosne min™. Ilpu
WCIIOJIb30BaHUU TPOOBI B 15 I MOJydeHHBIE pe3yibTaThl aHAIM3a YBEJIWYUBAIOT

BIBOC.

1.2.2. IlpuroroBJ/ieHre BOAHOM BBITSIKKH 00beMHBIM CIIOCOO0M

Jli1sg oTO0pa mpoOBI UCTIONB3YETCS YCTPOHCTBO, COCTOSIIEE U3 JBYX LIUJIMHIPOB
- HIKHETO 00beMoM 75 cm® (mmamerp - 46 MM, BBICOTA - 45 MM) U BEPXHETO
oobemMoMm 50 cm® (mmamerp - 46 MM, Bbicota - 30 Mm). O6a umIMHIpPA TOBEPXY
3aIMOJIHAIOTCS AHAJIM3UPYEMBIM T'PYHTOM, HAaXOJSAIIMMCSI B COCTOSIHUM €CTECTBEHHOU
BIQKHOCTH. B BepXHMII IMIMHAP BCTaBISAIOT MOPIIEHb, HA HETO MOMEMIAIOT TPy3
BecoM 2 Kr. [locnie yrioTHeHus TpyHTa BEPXHUN LUIUMHAP CABUTAIOT B CTOPOHY AJIs
yaaineHus uznumka rpyHra. [IpoOy u3 HUKHEro HWIMHJIpa MEPEeHOCST B KOOy Ha
200-250 cm®, mpunmBaror 150 cM® IUCTUIIIMPOBAHHON BOIBI U MOIYYAIOT BBITSIKKY
cornmacHo . 1.2.1. CoxmepxaHue 3J€MEHTOB NUTAHUS BBICUMTBHIBAIOT B JaHHOM

Ciydae B MT' Ha 00BbEM CHIPOro rpyHTa — 1 mv°,

1.3. Onpenesenne coaep:kanus B TEMJIMYHBIX TPYHTAX MUHEPAJIBLHOI0 a30Ta

MuHepanbHbId @30T B TPYHTAaX HAXOJUTCA B JIByX OCHOBHBIX (opmax:
ammonuitHoi (N-NH;") u mutpatHoit (N-NO3). AMMOHUIHBIH a30T B YCIOBHSIX
BBICOKOM MHKPOOHOW aKTMBHOCTH TEIUIMI] OBICTPO TMpEBpaIlaeTcsi B HUTPATHBIN.
[ToaTOMy, MHOrJa, CYMATAIOT JOCTATOYHBIM HMETh JTAHHBIE O COJIEP’KAHUU TOJBKO
HUTpaTHOU (opMbl. OHAKO YYET CYMMAapHOTO COJACP)KAaHWUS MHUHEPAIBHOTO a30Ta

naet Oosiee OOBEKTUBHYIO OIIEHKY OOECIEUEHHOCTH OBOIIHBIX PACTEHHM a30TOM,
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0COOCHHO, B TPYHTaxX C BBICOKMM COJEpKaHHEM HaBO3a, B PacCaHbIX TPYHTaX, a

TaK)Ke MOCJIe HETOCPEACTBEHHOTO BHECEHNS aMMOHUWHBIX YI00PEHUH.
1.3.1. HonHOMeTpHYeCKOe onpeaeieHue CoJePKaHusi HUTPATHOIO a30Ta

MCTOI[ OCHOBAaH Ha HU3MCPCHUHU Pa3HOCTH IIOTCHIMAJIOB MCKOY
HOHOCCJIICKTUBHBIM H BCIIOMOI'aTCJIBHBIM (XHOpCGpG6p§IHBIM) QJICKTpOAaMH, KOTOpad
IMPOIIOpHOHUOHAJIbHA COACPKAHUIO B BBITAXKKC HUTPAT-UOHA.

[IpuroroBneHune pacTBOpoB cpaBHeHUs. ['oToBuTcs ucxoansiii pactBop KNO;

xoHuenTpaimu 0,1 mons/nm3 (PC No; = 1). s atoro 10,11£0,01 r BeICYLIEHHOTO IIPH
105°C KNOsz pacTBOpseTcs B AMCTUILIMPOBAHHOM Boae, 00beM moBoasaT mo 1 ame.
[TocnenoBaTenbHBIM JACCATUKPATHBIM pa3daBiIeHHEM B MEpHBIX Kojbax Ha 100 cm®
roToBsATCA paboume pacTBOphl cpaBHeHHs ¢ kKoHieHTpauueit 0,01, 0,001 u 0,0001
mounb/ame B (PC NOs paBHO 2, 3 1 4, COOTBETCTBEHHO).

[IoaroroBka MOHOCEICKTUBHOIO 3JCKTpPOJa K pa60Te. HpI/I HCIIOJIB30BaHNU

HOHOCENEKTUBHBIX 3J1ekTposioB Thna OM-NO3-01, Ou-1 wm SHM-II-HUO, onu
IpeaBapUTeNbHO 3anoHsaoTca pactsopoM 0,1 mons/mm® KNOs B 0,005 mons/am®
KCI1 (10,11 r KNO3 u 0,37 r KC1 pacTtBOpsIOT B IUCTUUIMPOBAHHON BOJIE, 00bEM
IOBOIAT 1o 1 ):[M3). B Teuenuwe cyTok anekTpon BeiaepxkuBaroT B 0,1 MOJIB/ M
pactBope KNOjs. Dnexrponbr tuna JIMC-121NO3; pacTBopoM HE 3amOJHSAIOTCS,
nepea MPUMEHEHHEM BBIIEPKUBAIOTCS B TedeHHE cyTok B pactBope KNO3 c
koHueHTpanud 0,01 MOJTB/ M3, HemnocpenctBenHo miepes; pabOTO BCE  THUIIBI
>1ekTponoB  BhigepxkuBarotcs 10 mma B 0,0001 moms/mm® pactBope KNOs.
PaboTocnocoOHBIN  ANEKTpOJ AOKEH uMeTh paszHocTh JJC mexay aByms
cranpapTHeiMu pactBopamu (0,01-0,001 mmu 0,001-0,0001 mons/nm® KNO3) > 48
MB.

Baskno! B npomMexyTKax MKy U3MEPEHUSIMH JIEKTPOJI TOJDKEH XPAHUTHCS B

0,01 mons/mm® pactBope KNOs.

[IpoBefieHWEe  WCOBITAHUS.  ODJIEKTPOJHYIO  Mapy,  COCTOAIIYHO U3
MOHOCEJIEKTUBHOTO M  XJIOPCEPEOPSHOr0 3JEKTPOAOB, MOTPYKAOT B PAaCTBOPHI
cpaBHenus u usmepsaroT IJIC (B MB) unu pC No; ¢ moMorsio nonomepa. Msmepenus

CHUMAIOTCS TOCIe MpeKpalieHus apeiida npudopa npumepHo uepes 1,5-2 mun. [pu
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Mepexo7e C PAcTBOPOB CpaBHEHUS OONBIIMX KOHIIEHTPAMA K MEHBIIUM
KOHIIEHTPAIUSM 3JIEKTPO/IbI BBIAEPKUBAIOTCS B TUCTUIIMPOBAHHOM BOJiE 3-4 MUH.

[Ipu wusmepenun pPCNO; pacTBOPOB CpPaBHEHHUS MPOBOJAT T'PaLyUPOBKY
npubopa. [Ipubop rpamyupyror mo pactBopam cpaBHeHHsI ¢ PCNO; paBHBIM 4 # 2,
UCIOJIb3YS JJISI KOHTpOJiss pacTtBop cpaBHeHuss ¢ PCNo; paBHbiM 3. Ilpu sToMm
OTKJIOHEHHE OT HOMHHAJILHOTO 3HaueHus BelWyuHbl PCNO; OT KOHTPOJIBHOTO
pacTBopa cpaBHEHUs He N0kHO mpeBbiath +0,05 enunuil. [Ipu uzmepennn IJ1C B
MUJUIUBOJIbTAX TPUOOpP B TPAaAyUPOBKE HE HYXKAACTCS, OJIIEKTPOIHYIO THapy
MOrPYyXalT B pacTBOpbl cpaBHeHus (mocienoarensHo 0,0001, 0,001, 0,01
Monb/nm?) u m3mepsror DJIC. 3aTeM CTPOAT TpaLyMpOBOYHBIN rpadyK, OTKIAAbIBAs
no ocu abciucc udmepeHHnie 3HaueHuss DJIC, mo ocu opauHar 3HaueHUss PCNO;
paBHbIe 4, 3, 1 2 (coOTBEeTCTBYIOIIME KOHIIeHTpauu pactBopa KNO3; 0,0001, 0,001,
0,01 moms/mm°).

[Tocine rpagyupoBku npubopa (wnmm wusmepenuss DJIC mig MOCTPOCHHUS
rpaydpoBOYHOTO rpaduka) TMPUCTYNAIOT K HM3MEPEHUI0 COOTBETCTBYIOIIUX
MOKa3aTeyied B BOJHBIX BBITSKKAX W3 TEIUIMYHBIX TPYHTOB. M3MepeHue MOMKHO
IPOBOMUTL KaK B (DUIbTpaTax, Tak M B amukBoTax (15-20 cm®), BelmeneHHBIX u3
BOAHBIX cycrieH3uil. [lo 3HauenusiM usMmepenuss PCNO; B BOJHBIX BBITSKKAX,
MOJIYYCHHBIX 00BEMHO-BECOBBIM METOIOM IIPU COOTHOIIICHUH IpyHTa U Bobl 1:5 (Ti1.
1.2.1) conepxaHWe HHUTPATHOTO a30Ta B TPYHTE OmpeaeiseTcs mo Ttadimie 1
npwioxeHus: 2. Pe3ynbTaThl MpeacTaBisiFOTCS MAacCOBOW JIOJIEM HUTPATHOTO a30Ta
(N-NO;3) B rpynte min?, uto coorserctByer comepxanuio N-NOz B MI/Kr rpyHTa.
Ecnm BomHas BBITSDKKA TOTOBHWJIACH TPH COOTHOIICHWH TpyHTa W Boael 1:10
MOJIYYEHHOE 3HAYEHNE YMHOXKAETCs Ha 2.

Jns pacuera cojaep)KaHHMsT HHUTPATHOTO a30Ta JJIsl BOJHBIX BBITSIKEK,
MOJYYCHHBIX 00bEMHBIM MeTooM (ri1. 1.2.2) 3naueHuss PCNO; MEPeCYUTHIBAIOTCS 110
TabnuIe 2 TPUIoKEHUS 2 U MPEJCTABISIOTCS KakK cojepkanne HuTpaTHoro azora (N-

NO;) B mr/nm° rpyHTa.
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1.3.2. ®oToMeTpHUecKOe ONpeie/ieHue CoAeP:KaHuA AMMOHHITHOTO a30Ta
Meton ocHOBaH Ha B3aMMOJEHCTBUM aMMOHMMHOTO HOHA B LIEJIOYHOM Cpele B
OPUCYTCTBUM  KaTajau3aropa HUTPOIPYCCHAA HATpUs C TUIOXJIOPUTOM U
CAJIMLIMJIATOM HaTpus, B Pe3yJbTaTe 4ero oOpasyercs OKpalleHHOE MHIO(EHOIbHOE
COCIMHCHHE.

[IpoBe/icHKE MCIIBITAHUA. B KOHMUYECKyI0 Koa0y oTOuparoT 5 cM® uibTpara

BOJITHOM BBITSDKKU (MPUTOTOBJIEHHOM cornacHo ri. 1.2.1 umum . 1.2.2.), noGaBistor
40 cm® pabouero OKpaIIMBarOIIEro PacTBOPA U MOCIE TePEMENIMBAHUS NPHIUBAIOT 2
cM® pacTBOpa TUIIOXJIOPUTA HATPHS C MAcCOBOM monel aktuBHOro xmopa 0,125%.
OxpallleHHbIC pACTBOPHI H3MEPSFOTCS TIpH KpacHOM cBeToduibTpe (630-670 HM) nipu
JUTMHE cBeTomnpomyckatoriero ciost KioBetsl (1) 10 MM, He paHee, yem vepe3 1 4 u He
mo3gHee 2,5 9 mociae TpUTroToBIeHHWS pacTBopa. Cojaepkanue B TPYyHTE
aMMOHUIHOTO a30Ta OMpeAeNsaeTcs Mo TPaayupoBOYHOMY rpaduKy U BBIpAKAETCS B
MI/KT WIH MI/IMS B 3aBHCHMOCTH OT CIIOC00A MOTY4EHHs BOJHOM BBITSKKH.

[locTpoeHne  rpaaydpOBOYHOIO  rpadmka, JUIsi  BOJHOM  BBITSDKKHU,

IIPUTrOTOBJICHHOMN 00BEMHO-BECOBBLIM _CIIOCOOOM (FJ'I. 121) ['oTOBUTCS OCHOBHOM

pactsop, conepxkamuii 0,5 mr N-NHy B 1 cM®. s storo 1,910+0,001 r xnopucroro
ammonusi (NH4CI), BwicymenHoro mnpu temmepatype 100-105°C, pactBopsitoT B
JUCTHILTMPOBAHHOM BOjE, 00beM J0BOAAT 10 1 am>. [l NpUrOTOBIEHHS! PACTBOPOB
cpaBHEHHs B MepHble KonObl Ha 100 cM® GOpeTKO#l OTMEpPAIOTCA ClEAyIOIIUe

00BEMBI OCHOBHOT'O PacTBOpA:

KonnuecTBo 0OCHOBHOTO pacTBOpa, CM° 0 {05 (1015 {20(3014,0 {50

CootBercTByeT conepxanuto B rpynte N-NHs (B
MIIH MM MI/KT) TIpM 06BEMHO-BECOBOM METO/IE
IPUTOTOBIICHUS BOJIHOM BBITSKKH npu
COOTHOILIEHUH rpyHT-Boja 1:5 (rn.1.2.1)

0 {12525 {375{50 {75 {100 ;125

ConepkuMOe MEPHBIX KOJIO JTOBOJAT A0 METKH JUCTHJLIMPOBAHHOW BOAOH. M3
PacTBOPOB CPaBHEHUs OTOMPAIOT MO 5 cM® M MOBTOPSAIOT XOJ OCHOBHOTO aHAJIM3a.
Ecnu BogHas BBITSDKKA TOTOBUTCS IIPU COOTHOIICHMM TpyHTa W Boasl 1:10
pe3yJIbTaThl YMHOXKAKOTCS Ha 2.

[locTpoeHue  rpaayupoBOYHOr0  rpaduka, Jiis  BOJHOW  BBITSKKH,
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IPUTOTOBJICHHOW OOBEMHBIM cItoco0oM (ra. 1.2.2). '0oTOBHTCS OCHOBHOUM pacTBOD,

conepxkammit 0,1 mr N-NH; B 1 cm®. Jlng sroro 0,382 r XJIOPUCTOrO aMMOHHS
(NH4CI), Beicymennoro npu 100-105°C, pacTBOpSIOT B JTUCTHUIMPOBAHHOW BOJIC,
00beM moBomAT a0 1 am°. Js MPUroTOBIEHWS PAcTBOPOB CPABHEHHS B MEPHBIE
komosl Ha 250 cM® GropeTkoil OTMEpAIOTCS CHEAYIOIME OOBEMBI OCHOBHOTO

pacTBopa:

KoM4ecTBO OCHOBHOTO PacTBOPa, CM° 0 5 10 {20 {30 {40 |50 |60

CootBerctByeT conepxkanuto B rpyHte N-NHz (B
Mr/nm®) mpu oObemHOM MeToze mnpurotoBmenus |0 (4 (8 116 {24 132 {40 |48
BOJIHOM BBITSDKKH (171.1.2.2) [6]

CopaepkruMoe MEpHBIX KOJIO TOBOASAT O METKU NUCTUUTMPOBAHHON BOMOM. 3
PacTBOPOB CPaBHEHHUsS OTOMPAIOT MO 5 CM® M MOBTOPAIOT XOJ OCHOBHOTO aHAIIM3a.
Conepxanne N-NH, BeIpaxkaercs B Mr Ha M° TpyHTa.

Peaxmuswi: 1) 3anacuou oxpawusarowuti pacmeop - 56,7 2 caiuyunoso-
Kucioeo Hampus, 16,7 & GUHHOKUCNI020 Kaaus-Hampus (cecHemogou conu) u 26,7 2
2UOPOOKCUOA HAMPUSL NOMEWAoOm 8 MepMOCmouKuil cmaxkan na 1 om®, oobasusom
700 cv® oucmunnuposannou 600vl u Kunsmsm 6 meyenue 20 mumn 01 YOaneHus:
ammuaxa. 3amem npubasnsarom 0,4 e Humponpyccuoa Hampus u 00800am 00beM
pacmeopa 0o 1 om®. Pacmeop xpanumcsi 8 X0100UTbHUKE 8 CKISAHKE C NPpUmepmotl
npobKou 6 meuenue 2 mec.

2)  Pabouuti okpawwueaowuili pacmeop - 3ANACHOU OKPAWUBAIOWULL
pacmeop pazbasnam OUCMULIUPOBAHHOU 8000l 6 coomHoweHuu 1:9 u 6 Hem
pacmeopsitom mpuion b uz pacuema 2 2 na 1 om® koneunoco pacmeopa. Pabouuii
PAcmeop NpUMeHAemcs 8 0eHb NPU2OMOBLEHUS.

3)  BRanacmou pacmeop eunoxaopuma nampusi - 150 2 xnopuoil uzsecmu
nomewarom 6 Xumuueckuii cmakaw emxocmoio 1 0r®, npubaeisrom 250 o’
OUCTUNTUPOBAHHOU 800bl U nepemewiusarom. 150 2 yenexucinoeo nampus nomewjarom

3

6 xumuueckuil cmaxan emkocmuio 500 cvm®,  pacmeopsiom 6 250 cm®

OUCTMUNTUPOBAHHOU 800bl. Pacmeop yenexkucinoeo Hampus eiusaom 6 pacmeop
2UNnoxXaopuma npu HenpepvigHom nepemewusanuu. Cmeco ocmasnaiom Ha 1-2 cymok,

3amem H(ZdbOCd@O'{HyiO AHCUOKOCMB CIUBAIOM. U Omd)Uﬂbmp06b16ai0m.
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B nonyuennom guibmpame ycmanasnusaemcs KOHYeHmMpayus aKmueHoO20
o 1 cvd 0. 0 1
xnopa. /{ns amoeo omouparom 1 cv® gurempama, pazoasnsarom OUCmMUIIUpoO8aHHOU

80001 00 obwvema 40-50 cv®

., npubasnsiiom 2 2 iooucmoeo kaaus u 10 cv® pacmeopa
CONAHOU KUCIOMbL MOAAPHOU KoOHyenmpayuu 1 monv/ om® Obpazosasuiuiics 6 cmecu
100 mumpyom pacmeopom ceprosamucmo-xkucioeo Hampus NaS;03 (comosumcs
uz cmanoapm-mumpa) ¢ Konyeumpayuei 0,1 Moav/Om® 00 nonHo20 ucyesHo8eHus
oxpacku. Maccosyro 0ono akmueno2o xXaopa (X) 8bluuUciaom no opmyne:

X = 0,00355:V-100

20e, 0,00355 - xomuuecmso xnopa, coomeemcmeyioujeco 1 cm® pacmeopa
ceprosamucmo-kuciozo Hampusi (0,1 monv/on®), 2, V - o0bvem pacmsopa
CEPHOBAMUCTNO-KUCI020 HAMPUsL, U3PACX0008aHH020 Ha mumposanue, cv®;, 100 -
K0aghuyuenm nepecuema 6 npoyenmsi.

3anacHnou pacmeop Xpanumcs 6 XOJ0OUIbHUKe 8 CKIAHKe C Npumepmotri
npobrou. Konyenmpayus akmuenozo xnopa nposepsiemcs ne pedxce 1 paza 6 3 mec.

4) Pacmeop eunoxniopuma Hampusi ¢ MAcCCO80U 00Jell AKMUBHO20 X10pd
0,125% - 3anachoii pacmeop c uzeecmuoli KoHyeHmpayuel axKmueHo20 XJiopa

pazbasnsemcs OUCMULIUPOBAHHOU 8000l 00 3a0aHHOU KoHyenmpayuu. Pacmeop

NPUMEHAEMCA 6 OeHb npucomoeJjieHul.

1.4. ®oTromeTpuUecKoe onpe/e/ieHHe COAePKAHNS B TENJIMYHbBIX TPYHTAX
BogoOpacTBopumoro ¢ocdopa
MeTton oOcHOBaH Ha B3auMOACHCTBUU (ochaT-aHMOHOB, HAXOASIIMXCA B
BOJHOM BBITSKKE U3 TPYHTOB, ¢ MOJHMOJEHOBO-KUCIBIM aMMOHUEM B MPHUCYTCTBHE
BOCCTAHOBUTEIS - AaCKOpPOMHOBON KHUCHOTHL. CypbMSHO-BUHHOKHCIBIM — KaJIHid
UCIONB3YeTCsl  Kak  Kartanu3atop BoccTaHoBieHus. Cognepxanue  ¢docdopa
onpenenseTcs GOTOMETPUICCKH.

[IpoBeseHne MCIBITaHMSA. B KOHMUYECKYIO KOOy oTOMparoT 5 cm® QuisTpara

BOJHOM BBITSKKH (IPUTrOTOBIEHHOM coriacHo 1. 1.2.1 mmm 1.2.2), nobGasnstor 45
cm® peakrtusa B. OxpamieHHbIE pacTBOPEI (POTOMETPHPYIOT HE paHee ueM depes 10

MUHYT U HE TIO3]IHEE YeM uepe3 3 4 npu KpacHoM cBeTopuibTpe (710 HM) npu IuHe
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kroBeThl 10 MM. [lomyckaeTcst pormopiroHaIbHOS YMEHBIIICHHE 00heMOB (PrITbTpaTa
u peakTuBa b mpu morpemHocTu no3upoanus He ooisee 1%. Conepxanue docdopa
OTIPEIEIISICTCS TI0 KATMOPOBOYHON KPHBOH.

[locTpoeHre  rpaJaydpoOBOYHOrO  rpadmka, JUIsI  BOJHOM  BBITSDKKHU,

IIPUTOTOBJICHHOM 00BEMHO-BECOBBIM _CIIOCOOOM (FJ'I. 121) ['oTOBUTCS OCHOBHOM

pactBop, coaepxkamuii 0,5 mr/ cm® Py0s. Hns atoro 0,959+0,001 r ogHO3aMEIIEHHOTO
docpara xamas (KHpP04), Beicymennoro npu 100-105°C  pactsopsror B
JUCTUIUIMPOBAHHOM Bojie, 00beM J0BOAAT 10 1 am3. JIJist IIPUrOTOBIIEHHS. PACTBOPOB
CpaBHEHHs B MepHbIe Konbbl Ha 100 cM® GrOPETKON OTMEPSIOT CIIEAYIONHNE 0OBEMBI

OCHOBHOT'O pacTBOpa:

KonmuecTBO OCHOBHOTO pacTBOpA, cm® 0O {05 110!15 (20 1!3,0 {40 50
CootBeTcTBYET coaepkaHuio B rpyHTe P20s
(B MI/KT WIM MIH) TIpU 06BEMHO-BECOBOM
METOJIC TIPUTOTOBJICHUS BOJHOW BBITSDKKH
(Ipu COOTHOLIEHUM IPYHTA U BOABI 1:5)

ConepkuMoe MEPHBIX KOJIO TOBOJAT JO METKHU JUCTWIIMPOBAHHOM Bojaou. M3

0 112525 {37550 {75 |100 125

PacTBOPOB CPaBHEHHs OTOMPAIOT MO 5 C¢M® M MOBTOPAIOT X0 OCHOBHOTO aHAIIM3a.
Ecnm BomHas BBITSDKKA TOTOBUTCS IIPM COOTHOLIEHMM TpyHTa M Boasl 1:10
pE3yNbTaThl YMHOKAIOTCS Ha 2.

ITocTpoeHre KaJIMOPOBOYHON KPUBOM JUIS BOJHOW BBITSHKKH, IPUTOTOBJIEHHON

00beMHBIM criocoboM (11 1.2.2). 'oToBUTCSI OCHOBHOM pacTBOp, coxaepkamuid 0,4

mr/em® P,Os. JTiist atoro 0,756+0,001 r ogro3amemiennoro ¢ocdara kamms (KHoPO,),
BeicymenHoro npu 100-105°C pacTBopsioT B AMCTHILIMPOBAaHHOM BOmE, 0OBEM
noBoJAT 110 1 j1. JIjist mpUroToBIIEHUs paCTBOPOB CPaBHEHUSI B MEpHbIE KOJIOBI Ha 500

cM® GIOpETKOi 0OTMEPSIOTCA CIIeAyIoIIHE 00BEMBI OCHOBHOTO PACTBOPA:

KonnyecTBO OCHOBHOTO pacTBOpa, om® 0 15i25i50 {75 {10 15 20 25

COOTBETCTBYET COJCPKAHUIO B TPYHTE
P.Os (B Mr/ILM3) npu obvsemHom meroxe {0 551911182273 :364:54,6 728910
MIPUTOTOBJICHHSI BOJHOM BHITSIKKH [6]

ConepkuMoe MEPHBIX KOJIO JTOBOJAT A0 METKH JUCTHIIMPOBAHHOM BomoH. M3
PacTBOPOB CPaBHEHHUS OTOMPAIOT O 5 ¢M® ¥ OBTOPSAIOT X0 OCHOBHOT'O aHAJIM3A.
Peaxmusvi. 1) 5u pacmeop HSO4. 140 cm® xomyemmpuposannoii cepuoi

kuciomul ¢ niomuocmoio 1,835 2/cm® ocmoposicno nebonvuwumu nopyusmu (014
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npedomepawjenus nepezpeéa cmecu) npuausarom K 860 cm® oucmuniuposanHol
600bl. CMmech 20mosumcs nood ms2oil 6 mepMoCHmoKol nocyoe 06vemom 2 OMm°.

2) Peaxmus A - 6 2 Monub0en060-Kucio2o ammonus pacmeopsiom ¢ 200 cm®
oucmunuposannou 800owl, 0,15 e cypbmano-eunnoruciozo kanus pacmeopsiom 6 100
em® oucmunnuposannoii 600bl. Qba pacmeopa 20Mmoeamcs npu ciabom HA2PeeaHuu.
Iocne oxnascoenus pacmeopwl npuauearom x 500 cm® oxnasxcoennozo pacmeopa Sn
H,SOs.  Pacmeoper muwamenvno nepemewméaiom u 00600sm 0o 1 owm®
OUCTMUNTUPOBAHHOU 8000U. Peaxmue Xxpawnumcsi 6 NJIOMHO 3aKPbIMOU CKIAHKE 8
memHom mecme 6 meuenue 1 mecaya.

2) Peaxmué b - 1 2 ackopbunosoii xuciomel pacmeopsiom ¢ 170-180 cu®
peaxmuea A u 00600am 0o obvema 1000 cm® ducmuniuposantoii 600oi. Pacmeop

Ucnojibzyemcs 6 Oenb npucomoe6ierUA.

1.5. [lnamenHno-goToMeTprUYeCKoe ONpe/ieieHHe COAEPKAHNS B TEMJIMYHbIX
TPYHTAaX BOJOPACTBOPUMOI0 KAJIHUs
Kanuii omnpenensiercss B (uiibTpaTaX BOJHBIX BBITSKEK, IMOTYYEHHBIX U3
IPYHTOB 00BEeMHO-BecOoBbIM (T 1.2.1) mnmm oO0bemHBIM (Ti. 1.2.2) MeTomoMm.
OuibTpaT aHAIM3UPYETCS HAa IUTAMEHHOM (OTOMETpe C TPUMEHEHHEM CMECcU
npoman-0Oyran-o3ayx. Copmepxkanne Ko0 ompenensiercs mo rpaaydpoBOYHOMY
rpaduky.

IIpoBeneHue ucnbiTanus. [ onpeneneHuss CoaepKaHusi BOAOPACTBOPUMOIrO

Kallusl MCTONB3YIOTCS (DUIBTpaThl BOJHOW BBITSDKKH, KOTOpBIE HETMOCPEICTBEHHO
nojatoTcss B npo0Oo3zabopHuk mnpubopa. Ilokazanus mmameHHoro Qoromerpa
GuIbTPAaTOB  CHUMAIOTCA  IOCJIE€  TPagydpoBKM Tpubopa M  MOCTPOSHUS
IpayupOBOYHOTO rpaduka.

[TocTpoenue IrpaayupoBOYHOI'O rpadamca I BOJHOM BBITAXKKH,

PUTCOTOBICHHON 00BEMHO-BECOBBIM criocoboM (rr. 1.2.1). ['OTOBUTCS OCHOBHOIA

pactsop, copepxkammii 2 mr/em® K,O. Jlng sroro 3,168+0,001 r npokajneHHOro mpu
500°C XJ0pHCTOr0 KaJIMsl PacTBOPSIOT B AUCTHUTMPOBAHHOHN BOJIE, OOBEM JOBOJIAT

no 1 av3. Jlns mpuroToBiaeHus pacTBOPOB CpaBHEHHUS B MepHBIe KoinoObl Ha 100 cm®
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OFOPETKOI OTMEPSIFOTCS CIIEIYIONNEe 00bEMbI OCHOBHOTO PacTBOpA:

KonndyecTBO OCHOBHOTO pacTBOpa, oM 0 05110 115120 :30 {40 {50
CooTBeTcTBYeT conepkanuto B rpyHTe P20s
(B MI/KI MIM MIH') TIpH 00BEMHO-BECOBOM
METO/IC TPHUTOTOBJICHUS BOJHOW BBITSKKH
(TIpy COOTHONICHUU TPYHTA U BOJBI 1:5)

ConepxuMoe MEpHBIX KOJIO JOBOJAT JO METKH JUCTUIIMPOBAHHOW BOIOM.

0 50 {100 150200 ;300 ;400 500

[Tonyuennsie paboumre pacTBOPhI CPABHEHUS UCIIOJIB3YIOT JJIs TPAAyHUPOBKHU Mpudopa
U TOCTPOCHMsS TpaayupoBoyHOro rpaduka. [lo momyyeHHOMY TpaglyHpOBOYHOMY
rpaduky ompezaensercs: coaepkanne B rpyHTte KO, KoTOpoe BBIpakaeTcsi B MI/KT
rpyHTa Wwid B MaccoBoi nmoie K,O - ve!. Eciu BOJHAS BBITSKKA TOTOBHUTCS IpU
COOTHOILIEHUH IpyHTa U BoAbl 1:10 pe3ynbraTsl Ha 2.

[locTpoeHne  rpaaydpoOBOYHOIO  rpadmka, JUIsi  BOJHOM  BBITSDKKHU,

IPUTOTOBJICHHON OOBEMHBIM c1oco0oM (1. 1.2.2). ['oTOBUTCS OCHOBHOM pacTBOP,

cogepxkammmii 1,5 mr/cm® K;O. g sroro 2,861+0,001 r npokanennoro mpu 500°C
XJIOPUCTOTO Kajiisg PAacTBOPSIIOT B JUCTUIUIMPOBAHHOM BOJie, 00BEM JOBOJAT 110 1
av®. s IPUrOTOBJIEHNUs paboYMX PacTBOPOB CPABHEHMS B MEpHEIE KOJIObI Ha 500

cM® GIOPETKON OTMEPSIOTCS CIIEAYIONIHE 0OBEMBI MATOYHOTO PACTBOPA:

KoIM4ecTBO OCHOBHOTO PacTBOPa, CM° 0 {5 10 120 {30 {40 {50 {60
CootBetcTBYET coaepkanuto B rpyHre K20
(8 wmr/am®) mupum  obbemmom Mertome |0 |36 |72 | 144 | 217 | 288 | 361 | 434
MPUTOTOBJICHHSI BOJHOM BBITSKKH [6]

ConepxuMoe MEpHBIX KOJO MOBOJAT JO METKU JUCTUITUPOBAHHOW BOJOM.

[TomyyenHsie pabourie pacTBOPHI CPAaBHEHUS MCTIONB3YIOT JIJISl TPAyUPOBKHU Tprbopa
U TIOCTPOEHMSI TpaayupoBouHOro rpaduka. Ilo mosydyeHHOMY TIpagyHpOBOYHOMY
rpaduky ompenensercs comepxkanue B rpynre KO, xoTopoe BeIpaxkaercss B Mr/am°
IPYHTA.
1.6. KomiiekcoHOMeTpHYECKHA MeTO/I onpe/iesIeHHsI CO/IePKAHUS B TeIIMYHBIX
TPYHTAX BOJOPACTBOPUMOr0 KAJBLIUA U MATHHUS

B rimaBe paccmaTpuBaeTCs KOMIUIEKCOHOMETPUYECKHM METOJ ONpEEICHUS
Kbl M MarHUs B BOJHOW BBITSDKKE, HCIOJIB3YEMbIM TIpH MPOBEIACHUU
arpoOXMMHUYECKOr0 OO0CIIEJOBaHMUS C II€JIbI0 OLEHKH OO0ECTeYeHHOCTH pacTeHU

Marovu€M M KOHTPOJIA HaJZ COJICBBIM PCKUMOM INOYBOTPYHTOB.
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MeTon 0OCHOBaH Ha TIOCIIEIOBATEIFHOM TUTPOBAHUM TPUIIOHOM b B prsibTpaTe
BOJTHOM BBITSDKKM MOHOB Kaubius (ipu pH 12,5-13,0) u monos maruus (ipu pH 10,0)
C UCIOJIb30BAaHMEM B KayeCTBE METAJUIOMHIUKATOpa - XpoMa TEMHO-CHHETO.
Binusinue MapraHia ycTpaHsieTcs €ro BOCCTAHOBJICHMEM THIPOKCHIAMUHOM, MEIb
CBS3BIBACTCS AMATUIANTHOKApOAMaTOM HATpPHSL.

[IpoBenenue ucnpitanus. OTOMPAIOT 103aTOPOM B KOHMYECKYIO K00y 20 cm®

BOJHOH BHITSDKKH (V3) momydueHHod cormacHo 1. 1.2.1 wm i 1.2.2. KonoOy
NOMENIAIOT Ha MArHUTHYHO MEHIalKy W TMpU [EPEMEMIMBAHUM MPWINBAIOT
nocnegoBarensHo: 50 cM®  mucTmmmposarHol Bomel, 0,5 cm® 5% pactBOpa
TUIPOKCUIIAMHMHA THAPOXJIOpHAA, 2 ¢cM° 2 MOJB/IM® pacTBOpa THAPOKCUIA HATPHS,
HECKOJIbKO KPHUCTAJIOB JUATWIIMTHOKapOamaTa HaTpusi U 1-2 Kamiu KHUCIOTHOTO
XpoMa TEMHO-CHUHEro. TUTPYIOT KalblUMil pacTBOPOM TpwioHa b 10 mnepexona
OKpacKH OT pO30BOM K CHPEHEBOM U PETUCTPUPYIOT OO0BEM H3PACXOJI0BAHHOTO
pactBopa (V1). 3aTeM OTTUTPOBAHHBIA PACTBOP HEUTPAIU3YIOT COJITHOW KHCIIOTOM,
pa30aBJIEHHON NUCTUJUIMPOBAHHOM BoAOM 1:4, 10 mepexoma OKpacKd pacTBOpa B
HUCXOJHYIO (PO30BYIO) TaK, UYTOOBI M30BITOK COJISTHOM KHUCIIOTHI HE MpeBbIman 1-2
kanenb. [lpubaBnsaror k cmecu 5 c¢M° xmopuaHo-ammuaunoro 6ydepa (pH=10) u
TUTPYIOT MarHuy pacTBOPOM TpuiioHa b 10 mepexona OKpacku OT pO30BOM K CHHEN U
PETUCTPUPYIOT 00beM ymieamuii Ha TutpoBanue (V2). Xoj aHaau3a MOBTOPSACTCS B
XOJIOCTOM OTIBITE.

O6paboTka pe3ynbraToB. CopepkaHue B TPYHTE BOJIOPACTBOPUMOIO KaJIbITUS

(Xca) BrUMCHSIETCA 110 (hOpMYyIIE:

. (\/1—V0)><C><20>< K(1,2)
Ca V3

rae, Vi - 00beM pacTBopa TpHIoHAa b, M3pacxoJ0BAHHOTO HA TUTPOBAHHE
KaJIbLIUS, CM-.

V, - 00BbeM pacTBOpa TpUIIOHA b, N3pacx00BaHHOIO HA TUTPOBAHKUE XOJIOCTOM
poOkI, cM2,

V3 - 00BEM BBITSKKH, B3ATHI HA THTPOBAHHUE, CM-,
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20 - MonsipHast Macca YKBUBAJICHTA KaJIBIIHSI, T/MOJTb

C - MoJIsIpHas KOHIIEHTPaLUs PacTBOpa TpHiIoHa b, Mos/mve,

K; - ko2 }uIUEHT ImepecyeTa Ha MAaCCOBYIO JOJIO KalbLUs B TPYHTE MIJIH -
(wmu mr/kr), paBabiid: 5000 mpu 06beMHO-BecoBoM MeTojie (171.1.2.1) mpuroToBIeHUs
BOJHOW BBITSDKKK (IIPU COOTHOILIEHWUM TpyHTa M Boawl 1:5). [lpu cooTHOmeHUH
rpyHTa u Bobl 1:10 3Hauenue coctasisier 10000.

K, - ko3 uImenT nepecyeTa Ha KOHLEHTPALMIO KAIbLIUSA B TPYHTE MI/IMS,
paBubIii: 4000, ucnonap3yeMblii Mpu OOBEMHOM METOJE NPUTOTOBIICHUS BOJHOMN
BBITSDKKH (11, 1.2.2).

ConepxaHue B IpPyHTE BOJOPACTBOPUMOIO MarHus (Xmg) BBIYHACIAETCS IO
dhopmyie:

(\/2 —VO)xCle,Zx K
X =
Mg V

(12)

3

rae, Va2 - o0beM pacTtBopa TpwioHa b, M3pacxol0BaHHOTO HAa TUTPOBAHUE
MAarHUs, CM°.

V, - 00BeM pacTBOpa TpuiioHa b, M3pacxomq0BaHHOTO Ha TUTPOBAHUE XOJIOCTON
poOkI, cM3,

V3 - 00BbEM BBITSKKH, B3ATBIA HA THTPOBAHHUE, CM

12,2 — monsipHas Macca KBMBaJICHTa Mardus, I/MOJb

C - MonsipHas KOHIIEHTpaLus pacTBopa Tpuiona b, mons/ am®

K; - ko3 GuUIuenT mepecyera B MaCCOBYIO JOJIO MarHMsi B TPYHTE MIIH © (Wu
Mr/kr), paBubii: 5000 mpu oObemMHO-BecoBOM Merozae (1. 1.2.1) mpuroToBiieHUs
BOJTHOM BBITSKKH (IIpU COOTHOIIEHWU TpyHTa W Bonbl 1:5). Ilpu cooTHOUIEHMU
rpyHaTta u Boasl 1:10 3nauenue K; cocrasnser 10000.

K, - xo>dpuImeHT nepecuera Ha KOHIEHTPALUIO Mardus B TPYHTE MI/aMS,
paBHbIH 6557 pr 00BEMHOM METO/I€ MPUTOTOBJICHUS BOIHON BRITSHKKH (T71. 1.2.2).

Peaxmuewvi. 1) Xnopuono-ammuaunwvii o6ygep - 20 2 xnopucmoeo ammoHus
pacmeopsiiom npumepro 6 100 cm® oucmunnuposanroti 600vl, npurueaiom 100 cm’

6001020 ammuaxa (25%-1o020) u 00600sm obvem pacmeopa do 1 om®. Pacmeop
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XPAHUMCsL 8 CKISIHKe ¢ npumepmou npookou He bonee 2 mec.

2)  Pacmeop wumnOuxkamopa Kuciommozo xpom memHo-cunezo. 0,5 &
KUCTIOMHO20 XPOM MEMHO-CUHe20 PACMEOPSIOm 8 IMUL080M Cnupme, pa3dasieHHOM
60001l 1:4, obwem 0osooumcs 0o 100 cm®. Pacmeop xpansm é memnom mecme 6
CKJISIHKE C NpUumepmoti npooKou.

3) 0,1 m pacmeop cepuokucioco macnus (MQgSOs) - ecomoeumcs u3
CMaHOapm-mumpa, XpaHumcs 8 CKIsIHKe ¢ npumepmoti npobkou ne bonee 1 2ooa.

4)  Pacmeop 0,01 monv/om® mpunona 5. 3,72 2 mpunona b pacmeopsiom 6
OUCMUATUPOBAHHOL 800e, 06bem pacmeopa 00600am 0o 1 om®. Pacmeop xpanumcs
He bonee 3 mec. Tounyro konyenmpayuro mpuiona b onpedensiom mumposanuem no
0,05 monv/ om® pacmeopy cepuokuciozo maznus [ia smozo 5 cm® pacmeopa
CEPHOKUCI020 MAcHUs Omouparom 003amopoM 6 XUMUYEeCKUltl Cmakam, npu
nepemewuganuu dobasnaom 50 cm® oucmunnupoeéannoti 600bl, 5 cm® xn0puoHo-
ammuauro2o Oygepa, 5 Kaneivb pacmeopa UHOUKAMOPA KUCIOMHO20 XPOM MeEeMHO-
CUHe20 U MUmMpYIom NPUSOMOBIeHHLIM PACMEOPOM 00 Nnepexooa OKPACKU Om
po3060u Kk cunel. Tounyro MoaapHylo Kowyewmpayuro mpuiona b eviuucnsiom no
Gopmyne:

X=(0,1*5/V

20e, X - konyenmpayus mpunona B, mons/ om?.

0,1 - monspnas xonyenmpayus (0,1n) ceprnoxucnoco maenus (1/2 MQSQO,)
monv/ om®

5 - 06vem pacmeopa CeprHOKUCIO20 MASHUSL, 635MbLIL HA MUMPOEaHuUe, cM®

V - o6vem pacmeopa mpunona b yweowee na mumpoeanue, cm®.
Honyckaemcsa npueomoenenue pacmsopa mpuiora b uz cmanoapm-mumpa.
5) 5% pacmeop cudpokcuiauuna 2uopoxiopuoa 6 OUCMULIUPOSAHHOL 800e.
6) 2 moav/ om® pacmeop cudpooxcuoa nampus - 80 2 2udpooxcuda Hampus
0 1 8600e, 00 00600 0o 1 om®
PACMEOPAIOMCs 8 OUCMUTIUPOBAHHOU 800€, 00beM pacmeopa 00800umcs 0o 1 om.

7)  Kucnroma conamas, pazbasieHnas OUCMUIIUPOSBAHHOU 6000l 8

coomnowenuu 1:4.
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1.7. Omnpenesenune pH BOAHOM BBITSKKH U3 TeNJIMYHBIX TPYHTOB
pH BOZHON BBITSKKHM OIpEnensercs NMOTEHIMOMETPUYECKH C IPUMEHEHUEM
MOHOCEJIEKTUBHOIO  CTEKJIIIHHOTO M BCIIOMOIaTeNIbHOTO  (XJIopcepeOpsiHOro)
aMeKTpo10B. Mi3mepenne pH MOXHO POBOANTH KaK B OTOOPAHHOMN aJTMKBOTE BOJTHOM
CYCIIEH3MH, TaK U B QUIbTPATaxX BOJHBIX BBITSKEK.

[IpoBenenuie ucnpiTanus. [Ipy HEOOXOAUMOCTH MPOBOAST TpaayupoBky pH-

MeTpa U HOHOMepa B pexume uzmeperus pC no 18ym 0ydepHsiM pacTBopam ¢ pH
4,01 u 9,18. Ilo Tperbemy OydepHomy pactBopy ¢ pH=6,86 mpoBOasAT MpOBEPKY
TOYHOCTHU IpagyupoBKu npudopa. OTkIOHEeHHe 3HaueHus1 pH He JOKHO COCTABIISTH
oonpmie 0,02 en. IlorpyarT 3J€KTPOAHYIO Mapy B CYCIEH3UIO WU (UIBTPAT
BOJHOM BBITSDKKM, MPUTOTOBIEHHbIE cornacHo T, 1.2.1 wmum . 1.2.2. Iloka3anus
npuOopa CHUMAIOTCA HE PaHbIIE 4eM depe3 1-2 MUH Mociie MOTPY>KEHUS U TOJIBKO
Ipu OTCYTCTBMM jpeiida mpubopa (sl YCKOPEHHs YCTAHOBJIEHMsI IOTEHIMAa
JOIyCKAeTCsl IMepeMEIIMBaHuEe Mpo0 TMOCie MNOTPYXKEHUS B HHUX DJIEKTPOJIOB).
[lokazanue npubGopa B eauHunax pH mnpuHuUMaercs 3a 3HAYEHUE AaKTyalbHOU
KHCJIIOTHOCTH TEIUIMYHOIO TPYHTA, [0 BEIMYMHE KOTOPOW OLIEHUBAETCA €ro

KHCJIOTHOCTbD.

1.8. Konaykromerpuueckoe onpeaejieHne o0med 3aco0JJeHHOCTH TEITHYHbIX
TPYHTOB

KonnyktomeTpuueckuii  MeToi  ompeneneHuss  o0Iell  3aCOJIEHHOCTH
HCIIONIB3YETCSl NPU NPOBEAEHUN KOHTPOJISI HAJ COJIEBBIM PEKUMOM TpYyHTOB. [lpum
HCIIOJIb30BAaHUU  KOJIOKOJI00Opa3HbIX anekTpogoB tuma OK-102  u3mepenus
npoBozasTcs B ¢unpTpare. [Ipn npuMeHeHnn Ipyrux TUIIOB 3JIEKTPOJOB BO3MOXKHO
U3MEPEHHE BJIEKTPONPOBOJHOCTU KaK B (PUIBTPATax, TAK U B CYCHEH3HUSIX BOJHBIX
BBITSDKEK. Ecnu ucnonbp3yemblil prOOp HE MO3BOJSIET Cpazy U3MEPSATh YICIbHYIO
AIEKTPOIIPOBOJIHOCTb, TO IIPEBAPUTEIILHO ONpENeIAeTCS KOHCTaHTa
KOHAYKTOMETPUYECKON SYEHKU. B COBPEMEHHBIX KOHIYKTOMETpPAax HU3MEPEHUE
YACIBHON DJIEKTPOIPOBOAHOCTH PACTBOPOB NPOBOJUTCS HEMOCPEICTBEHHO IIpU

aBTOMATUYECKON TEPMOKOMIIEHCALIMM, T.e. 0€3 MpeABapUTEIbHOW MOATOTOBKUA U
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OIIpCACIICHN BCIIOMOTATCIIbHBIX MoKa3aTeJieH.

OnpeneneHne KOHCTAHTHI KOHIYKTOMETPUYCCKON sUeiku (mardmka). JlaTumk

KOHJYKTOMETpa MOrpyKaroT B PACTBOP XJOPUCTOTO KaJIMsi MOJISIPHON KOHIIEHTpAIlUU
KC1=0,01 Mons/aM® 1 H3MEPSIOT IEKTPUYECKYIO TPOBOIAMMOCTD B MUILIUCUMEHCAX
(MCwm).

Koncranry paruuka (C), cm™, BerucIsior no Gopmyie

14
ax K

C

rie 1,41 - ynenbHas 3JeKTpUuyecKkas MHPOBOJUMOCTH PacTBOpa XJIOPHUCTOTO
Kayiisi MoJispHOU kKoHueHTpanuu 0,01 MOJIB/ M pu 25°C, MCM/cwm;

a - U3MEpPEHHAasl AJIEKTpUUECKas MPOBOJUMOCTb PACTBOpPA XJOPUCTOTO Kauvs
MoJispHOU KoHLeHTpauu 0,01 Moab/nm3, MCM;

K - ko3¢ durmenT nonpaBku il IPUBEACHUS JICKTPUIECKON MPOBOJIUMOCTH,
M3MEPEHHOM IIPU JaHHOM TemIeparype k cranaapry (25 °C).

Ecau mnpubGop obOopynoBaH TepMOKOMIIEHCATOpPOM, TO 3HaueHne K
npuHuMaeTcss paBHbIM 1. Ilpu oTcyTcTBUM TepMoKoMIleHcaTtopa, 3HadueHue K

OTIPEIEIIACTCS 0 CIACAYIONICH TaOIuIIC:

t°C| K t°C | K t°Ci K
15 | 1,254 20 | 1,118 25 | 1,000

16 | 1,224 21 1,092 26 {0,979
17 11,196; 22 | 1,067 28 10,941
18 | 1,168 23 | 1,044 30 | 0,906
19 {1142 24 1 1021.

[IpoBenenuie ucobiTaHusd. [OTOBAT (UABTPAT WIM CYCIEH3UIO BOJHOMN

BBITSDKKM coriacHo Ta. 1.2.1 wim 1. 1.2.2. B ¢punbsTpar win CyCcreH3uto morpyKaroT
JaTYNK KOHAYKTOMETpAa M HU3MEPSIOT DJICKTPUUYCCKYI0 TPOBOAUMOCTh. Ilocme
KOKJIOTO W3MEPEHUs JaTYuK TINATEIHHO TMPOMBIBAIOT BOJOM M IMPOMOKAIOT
¢dbunsTpoBasibHON Oymaroi. Eciu mpubop He nMeeT TeMmnepaTypHoro KOMIeHcaTopa,

HU3MEPAIOT TEMIICPATYPY BBITAXKCK WX BOOBI, Haxomlmeﬁm B TCX K€ YCIOBHUAX.

OOpaboTka  pe3ynbTaToB. YCIbHYIO  JJIEKTPUYECKYI0  MPOBOIAMMOCTH
aHaTM3UpyeMol BBITSOKKM (X) B MHUIMCUMEHcax Ha caHtumeTrp (MCwm/cm)

BBIYUCIISIIOT IO (popMmyJie:
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X=a-C-K,

I7Ie a - U3MEpPEHHAs ICKTPUIECKast TPOBOIUMOCTD BHITSHKKH, MCM;

C - KOHCTaHTa KOHIYKTOMETPUUYECKON SUelKy (IaTunKa), cMm™;

K - ko3 uimenT TemneparypHoi MOMpaBKy AJi PUBEACHUS JIEKTPUIECKON
IIPOBOJMMOCTH, M3MEPEHHOM NPH JaHHOM Temrieparype K cranaapty (25 °C).

Peaxmuevi: Pacmeop xnopucmoeo kanusa moaspuou xouyeumpayuu 0,01
monv/om®.  Hasecxy (0,746+0,0012) xnopucmozo Kaaus, npoKaieHHO20 00
nocmosauHot maccvl npu memnepamype 500°C, nomewarom 6 MepHYIO KOIOY
obvemom 1 om® u pacmeopsiom 6 Oucmunnuposannoti 600e, 006005 06veM pacmeopa

00 MEemKIU.

1.9. Onpenenenus cofep:KaHus B TEIVIMYHBIX TPYHTAX BJIATH U OPraHUY€eCKOI0
BeLECTBA
MeTon OCHOBaH Ha OLIEHKE MOTEPU IMpPH MPOKAIMBAHUU NPOOBI TPYHTA, IpU
525°C. IloTepro Macchl IPU NPOKATUBAHUM YCIIOBHO MPUHUMAIOT 32 MAaCCOBYIO JIOJIIO
OpraHMyeckoro Bewiectsa. g ydera colepKalencs B TIPyHTE  BJaru
IIPEABAPUTEIILHO ONPENEISIETCS €€ MAaCCOBYIO JIOJIO.

Onpenenenue maccoBoi jonu  Biaru. [IpoOsl TpyHTa ™Maccour 15-20 1

B3BEIIMBAIOT C TorpentHocthio He Oosee 0,01 T ¥ MOMENIaIOT B MPEIBAPUTEITHHO
noBeieHHbIe 10 mocTosiHHOTO Beca (mpu 105 °C) dapdopossie vamniku. ®apdopoBbie
Yalikyd ¢ MpobaMu NMOMEINIA0T B CYIIMIBHBIN IIKa() W BBHICYIIMBAIOT B TCYCHHE 5 U
npu 105°C, 3aTeM oxJaXAar0T B DKCUKATOPE M B3BEUIMBAIOT ¢ norpemHoctsio 0,01 .
3aTeM dYalmku ¢ MpoOaMH BBICYIIMBAIOT €II€ B TEeYeHHe | 4, OXJaXKIAIT H
B3BEIMBAIOT. OIepanuo MOBTOPSIOT A0 TEX MOP, MOKAa Pa3HOCTh PE3YJIBTATOB JIBYX
MoCJeAYIONMX B3BemMBaHui He Oyner mpeBbimiath 0,01 © wiam Bec HEe HAYHET
BO3pacTaTb H3-3a OKHCJEHUS TpoObl TpyHTa KHUCJIOPOAOM BO3ayXa. 3a

OKOHYATEJIbHbIN pe3yibTaT IPUHUMAIOT MUHUMAJIbHOC 3HAYCHHUC MACCHI.

OnpenenieHUe MaccOBOM JIodM opraHuyeckoro BemiectBa. [IpoObl rpyHTa
Maccoir 5-10 r B3BemmBarT ¢ morpentHocThio He Oonee 0,01 T m momemaroT B

MpEeABAPUTENILHO JOBEJICHHbIE 10 MOCTOSIHHOro Beca mpu 525 °C dapdopoBsie
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Turad. TUram ¢ mpobamMu MOMEHIAIOT B XOJIOAHYI0 MY(QENbHYIO Medb, KOTOPYIO
HarpeBaroT 10 525°C u NpoKaIMBAIOT B HEH TUINIM B TeueHue 2 4. IIpokaneHHbie
TUDJIM  OXJ&XIAalOT 5 MHUH IpU KOMHATHOM TemmepaTtype, 3areMm Ha 30 MuH
MTOMEMIAIOT B AKCUKATOP C BOAOIOTIIOTUTENIEM, 3aTEM B3BEIIMBAIOT C OTPEIIHOCTHIO
He Oonee 0,01 r. [Ipouenypy npokaauBaHus MOBTOPSAIOT B TeueHue | 4, 10 Tex mop,
MOKa pe3yJIbTaThl ABYX MOCIEAYIONINX B3BEHIMBAHUN HE OyIyT pasznuyarbcsi Oosee
gem Ha 0,01 1. 3a OKOHYATENbHBIA pE3ydbTAaT B3BELIMBAHMS MPUHUMAIOT
MUHUMAJIbHOE 3HAaYEHUE MACChI MPOKAJICHHOU MPOOHI.

MaccoByto f0110 Biaru B ananuzupyemom rpyate (W) B 10J1sIX BRIYUCIISIIOT 110
dhopmyie:

W = ml-mZ

m

rae, M; - Mmacca npoObl TPYHTA 10 BHICYIIIUBAHMS, T;
My - Macca nMpoObl TPyHTA MOCIE BBICYIIUBAHMUS, T.
MaccoByro 1010 opranudeckoro BemiectBa B rpyHTe (X %) BBIYUCISIOT IO
dhopmyiie:
(ml—mz)—mle y
m, x(1-W)

rzae, M; - Mmacca npoObl TPyHTA J0 MPOKATUBAHUA, T;

X% = 100

My - Macca nMpoObI TPyHTA MOCIE TPOKAIUBAHUS, T

W - maccoBast 107151 BJlard B aHAJIU3UPYEMOM TPYHTE.

1.10. OnpenesieHue cogep:kaHus B TENJHMYHBIX TPYHTAX XJIOPU/-UOHA METOA0M
NPSIMO HOHOMETPHH

MeTton OCHOBaH Ha M3MEPEHUU PA3HOCTU MMOTEHUMAJIOB XJIOPHUJIHOTO
MOHOCEJIEKTUBHOTO 3JIEKTPO/Ia U XJIOPCEPEOPSIHOTO ANEKTPOJa CPABHEHUS, 3HAUCHHE
KOTOpPOM 3aBUCUT OT KOHILEHTpaUWW XJOpUA-HOHA. JIis mpenoTBpalleHus
3arpsi3HEHUS] U3MEPSEMON Cpelbl XJOPUCThIM KaJIMEeM M3 COJEBOIO KOHTAaKTa

ANEKTPOJA CPABHEHUS UCITONIB3YIOT EPEXOAHYIO SJIEKTPOIUTHYECKYIO TUEHKY,
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3aMOJTHEHHYIO pacTBOpPOM

6
AQ30THOKHUCJIOTO KaJIHAsSI MOJISIPHOM 1
koHIeHTparuu KNO3= | MOJTB/ M3 2 % 5
"

Z |
(puc.2.). 3 ¢
IToaroroBka K pabore. N
IIpenBaputenbHO TOTOBHUTCS

pacTBOp  XJIOPHCTOIO  KaJjus

MoJssipHor  koHneHtpanuu KCl1

0,1 moms/am®. Jlns  ororo Pumc. 2. CxeMa IepexoaHON SIeKTPOTUTHIECKOI
7,456+0,001 r xyopucroro kanus, sdeiku (1 - BCIIOMOTATENbHBIN JJIEKTpOAd, 2 -
IIPOKAJICHHOIO0 110 IIOCTOSHHOM KpBIMIKa, 3 - cTakaH, 4 — mpoba, 5 — K04
maccel ipu 500°C, momemaiot B snekTpuueckuii ¢ 1 mons/mm® pactsopom KNOs,
MepHYI0 K0J0y obbeMoM 1 aM®, 6 - HOHOCENEKTHBHBIH NEKTPOT)

pPacTBOPAIOT B

JTUCTUJUTUPOBAHHOM BOJIE U JOBOAIT 00beM 70 MeTKU. PacTBop Xxpansar He Oosee |
roja. [locnegoBaTenbHBIM AECITUKPATHBIM pa30aBieHUEM B MEpHBIX Kojibax Ha 100
cM® TOTOBATCA paboure pacTBOPHI cpaBHEHHs ¢ KoHnenTpanuei 0,01, 0,001 u 0,0001
mounb/am3 (PCci= 2, 3 u 4, COOTBETCTBEHHO) B JICHb POBEICHHS aHAJIN3A.

K noarotoBieHHOMY (COTJIaCHO MHCTPYKIIMSIM — 3aBOJIOB-H3FOTOBHUTEIICH)
AJIEKTPOJY CPABHEHUS MPUCOECAMHSIOT 3IEKTPOJUTUUYECKYIO SAUEUKY, 3aMOJIHEHHYIO
PacTBOPOM a30THOKHCIIOTO KaJMsl MOJIAPHOM KoHLeHTpauuu 1 mons/mme. IIpoBepky
KPYTHU3HBI €ro XapakTePUCTUKU TPOBOJAT B COOTBETCTBUU C TEXHUUYECKUM
OoMmMCaHWeM  JJeKTpojga. B mepepeiBax  Mexay — paboToM  XJOPUAHBIN
MOHOCEJIEKTUBHBIN 3JIEKTPOJ XPaHAT B CYXOM COCTOSIHUHU, a BJIEKTPOJ CPaBHEHHS B
JUCTUIUTMPOBAHHONW BOJIE. DIEKTPOIUTHUECKYIO STYEHKY OCBOOOXKIAIOT OT PacTBOpa
AQ30THOKHCJIOTO Kalaus W NPOMBIBAIOT Boaou. llepen mnpoBeneHneM H3MEpEeHUU

QJICKTPOIUTHICCKAA sTueiiKa 3aI0IHICTCS CBEKUM pPaCcTBOPOM a30THOKHCIIOTO KaJIHA.

[IpoBesnenue ucnbITaHus. B XUMHUecKre CTakaHbl MPWIMBAIOT MPUMEPHO IO
20 cM® pacTBOPOB CpaBHEHMs, Kyla IOIPYXKAIOT JJIEKTPOAHYIO Mapy M U3MEPSIOT

OJIC B MmuBoabTax. M3mMepeHus HA4YMHAIOT C PacTBOpa CPAaBHEHUS MOJSPHOU
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xounentpamuu 0,0001 mons/mve. Tlokazanus mpuOOpa CUUTBHIBAIOT HE PAHEE YEM
4yepe3 2 MUH IOCJIE OIPYKEHUS JIEKTPOIOB B pacTBOP.

[Tocne wm3mepenns OJIC B pacTBOpax CpaBHEHHUS DJIEKTPOABI TINATEIBHO
MPOMBIBAIOT AUCTUJUIMPOBAHHOMN BOJIOM M BBICYIIMBAIOT (PMIBTPOBAIBHON Oymaroii.
3arem npuctynarot k u3mepenuro J/[C B aHanu3upyeMsbIX BoITsDKKax. [Ipu mepeHoce
U3 OJHOW BBITSDKKM B JIPYTYIO 3JIEKTPOABI IPOMBIBAIOT BOJOW M IPOMOKAIOT
¢bunbTpOBaNBLHOMN OyMaroi.

O6paboTka pe3ynbTaToB. [lo pesynbraram u3MepeHUs pacTBOPOB CPAaBHEHUS

CTPOSIT TPaJAyUPOBOUHBIN TpaduK, OTKIaAbIBas 1Mo ocu adciucc 3Hadenus JJC, mo
ocu opauHat 3HadeHUs PCc paBHbIC 4, 3, 1 2 (COOTBETCTBYIOIIME KOHIICHTPAIHH
pactsopa KCI 0,0001, 0,001, 0,01 wmomns/am®). ITo memy ompenenszor PCe
aHAJIM3UPYEMbIX BHITSDKEK. MacCOBYIO OO XJIOpUAA B TPYHTE MPHU MCIIOIb30BAHUN
00BEMHO-BECOBOTO METOJa MPUTOTOBJICHHUS BOJHOW BHITSDKKM (ra. 1.2.1) mpu
OTHOIIEHUU IpyHTa U BOABI 1:5 onpenensatot o BenuuuHe PCcj, UCMONB3Ys TaOIHILY
1 nmpunoxeHus 3, pe3ysIbTaT BHIPAXKAIOT B MUILIMOHHBIX JOISX (MIH) WIM MI/KT.
Ecnu BosiHast BRITSDKKA TOTOBUIJIACH IIPU COOTHOIIIEHUH TpyHTa M BojbI 1:10 3HaueHue
YMHOXaeTcs Ha 2.

MaccoByo 01110 XJI0pHia B TPYHTE MPH HCIOIb30BAaHUM O0BEMHOI'O METO/1a
MPUTOTOBJICHUS BOJMHON BBITSKKM (1. 1.2.2) ompepensitor mo Benumuune PCgy,

MCIIOJIB3Ys TaOMHMIly 2 IPUIOKEHHS 3, PE3YJIbTAT BBIPAKAIOT B MI/aM>,

1.11. IliiamenHo-GoTOMETPHYECKOE ONpee/IeHHEe COAEPKAHUA B TeIJIMYHbIX
TPYHTAX BOJOPACTBOPUMOI0 HATPUS
[TnameHHO-poTOMETpUYECKOE ONpeesieHue HAaTpUsl B BOAHOM BBITSKKE
MPOBOJIUTCA MPU ArpOXUMUYECKOM OOCIIEIOBAHUU TEIUIMYHBIX TPYHTOB C LIEJIBIO
KOHTPOJISL HaJl COJIEBBIM PEXKUMOM. METOJI OCHOBaH Ha U3MEPEHUU MHTEHCHUBHOCTH

H3JIy4YCHHUA aTOMOB HATPpH:A C ITIOMOIIBIO TNIAMCHHOTI'O (I)OTOMeTpa.

IToaroroBka K aHanuzy. /[ NpUTOTOBIEHUS MCXOAHOIO PACTBOpA MACCOBOM
KOHLIEHTpanuy HaTpus 2 r/mm® 5,084+0,001 r XJIOPUCTOrO HATPHS, IPOKAIEHHOTO JI0

OCTOAHHOM Macchl mpu 500°C, moMemaroT B MepHyIo Kooy Ha 1 qm3, pactBopsror
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B BOJIC U JOBOJAT O0BEM 10 METKH, XpaHUTCS He Oonee 1 roma. M3 Hero roToBsT
0 100 cv® 6 0
CEpHUIO PACTBOPOB CpaBHEHUS. JlJIsl 3TOTO B MEpPHBIE KOJIOBI HA cM” 0epyT 0OBEMBI

HCXOJHOT'O paCTBOpa:

KoInuecTBO HCXOTHOTO PACTBOPA, CM° 0{05{10 15 {20 {30 {40 {50

CoOTBETCTBYET COJIEpKAaHHIO B TpyHTe HaTpus (B
MI/KT WM MIH') mpum o6bemHO-BecoBoM (ril1.2.1)
METOIC€ TPUTOTOBJICHUS BOAHOH BBITSKKU (TIpU
COOTHOILUEHUM IPYHTA U BOJBI 1:5)

050 | 100 | 150 | 200 | 300 | 400 | 500

ConepxuMoe MEpHBIX KOJIO TOBOAST JO METKU JUCTUILTUPOBAHHON BOJOM.

[IpoBeicHUE HMCHBITAHMS. HOJ'IyLICHHBIC pa60qu PaCTBOPBI HUCIIOJB3YIOT IJIA

rpagyydpoBKU TMpHOOpa M TOCTPOEHHUS TPaIyHPOBOYHOTO Tpaduka, MO KOTOPOMY
ONpENENSETCS COJAEpKaHUE B TPYHTE HATpUs IO pe3yibTaTaM HW3MEpPEHUs
MHTCHCUBHOCTU  W3Iy4yeHUss (UIbTPATOB BOAHBIX BbITSDKEK. CojeprkaHue
BOJIOPACTBOPUMOIO HATpHUsl BBIPAXKAETCS B MI/KI T'pyHTa WJIM B MAacCOBOW J0J€
HaTpus - MiHL. Eclii BoiHast BBITSDKKA TOTOBUTCS TIPU COOTHOIIEHMU IPYHTA ¥ BOJIBI

1:10 pe3ynbTaThl yMHOKAIOTCS Ha 2.
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2. OIIEHKA OBECIIEYEHHOCTH TEIIVIMYHBIX TPYHTOB
3JEMEHTAMU IIUTAHUSA U UX KAYUECTBEHHAS
XAPAKTEPUCTHKA IO XUMNYECKHUM U ®U3NKO-XUMHNYECKHM
CBOVMICTBAM

HpI/I IMPOBCACHUHN OCHOBHOI'O M KOHTPOJIBHOI'O 06CJ'IG,ZIOBaHI/IH TCIINIMYHBIX
I'PYHTOB OIITUMAJIbHOC JII OBOIONHBLIX KYJIBTYP COACPIKAHHUC SJICMCHTOB ITHTAHHA (B

MT/KT) MOKHO PacCuuTaTh IO ciexyromum Gopmyam [2]:

_(2x X +15)x20
KZO_ 3

+15)x10
3

. (2xX
N(NH } +NOg)=(2

Mg = (2xX J::_f)|.5)><20

rae, X- coiepkaHue B TEIUIMYHOM T'PyHTE OpraHrudecKkoro Bemiectna (ri. 1.9).

OntumanbHoe coaepxanne (ocdopa (P20s) B TEIUIMUHBIX TPYHTaxX B
3aBUCUMOCTH OT COJEP’KaHHsI OPTaHMYECKOTO BEIIECTBA MPUHUMAETCS paBHBIM OT 60
10 80 mr/kr.

[To maHHBIX arpoOXUMUYECKOTO aHalM3a, MPOBEIEHHOTO C HCIOJb30BaHHEM
00BEMHO-BECOBOT0 METO/a TOJYyYSHHUS BOAHOM BBITSHKKH (T11. 1.2.1) MOXKHO OLICHHUTH
00€eCIeueHHOCTh TPYHTA dJIEMEHTAMU MTUTAHUS 10 CIICTYIOIICH rpaIaru:

O0ecrnieyeHHOCTb. ConepxaHue 31eMeHTa MUTAHUS

Huskas <1/3 oT ONTHMAaJILHOTO COACPKAHHMS
YmMepeHHas 1/3-2/3 oT ONTUMANBHOIO COACPIKAHUS
HopmanpHas 2/3-1 OT ONTHMAJIBHOTO COACPIKAHUS
IloBrImennas 1-11/3 0T ONTUMAJIBHOTO COJIEPKAHUS
Bricokas >11/3 0T ONTUMAJILHOTO COJEP KaHUS

HpI/I HUCIIOJB30BaHUN  IJII  arpOXHMMHYCCKOIO O6CJ'I€,Z[OBaHI/I$I I'PYHTOB

00BEMHOTO MeTOJla TMPUTOTOBJACHUS BOAHOW BBHITSDKKM (ri. 1.2.2) oreHka



O00ECIEYeHHOCTH JJIEMEHTAaMH MUTaHUS MOXET ObITh JaHa mno Tadnume |1
npuinoxkenuss 4. Jlody ynoOpeHuil MOXKHO paccuuTaTh IO pPa3HHUIE MEXIY
CollepKaHUEM DJJIEMEHTAa TMUTaHWA B TMOYBOTPYHTAX M €ro ONTHUMAaJIbHBIM
coJiepkanueM [2], UCroib3ys CIeIyroNIyIo (hopMyIry:

J,=(Co-Cr)-h-100/1000

rae, M, - pacueTHas 103a yaoOpeHus B I/M?, 00eCIIeUMBAIOIIEE ONTUMAIBHOE
coJiep>KaHue dJIEMEHTa MUTAaHUS B TPYHTE;

Cr - cojepsKaHHe IUTATENBHOTO 3JIEMEHTA B TPYHTE, B MI/ 1M,

Co - onTuManbHOE (PEKOMEHIYyEeMOE) COJCpKaHUE DJIEeMEHTa B TPYHTE B
MT/TM®;

h-  riyOuna rpyHTa, B IM;

100 - nmepecuer 1 m? rpyHTa riryounoi h B av?;

1000 - mepecyeT U3 Mr B T.

Pacuér oOmieil moTpeOHOCTM NHUTATEIbHBIX BELIECTB MOYKHO IPOBECTU IIO
BBIHOCY C 3alJITAHUPOBAHHBIM YPOXKAEM KM C YUYE€TOM E€KEMECSYHOTO IUIAHOBOTO
BBIHOCA C YPOXKAaeM, a TaKkKe C y4eToM KOd(P(PHUIIMEHTOB UCIOJIb30BAHUS BHOCUMBIX
ynoopenuit. Koappuuent ncnonb3oBanus BOAOPACTBOPUMBIX (POPM MUTATEIBHBIX
BelecTB B rpyHTe puHUMaroT 3a 100%. [Ipu 5ToM MOKET ObITh YUTEHO KOJTUYECTBO
ya00peHus: HEOOXOIUMOTO JIsl IMKBUAIIUY AeUITUTA DIIEMEHTA MUTAHUS.

Hcnonb3yercs ciieytoniee ypaBHEHHE:

=1+ o

rae, Jl, — pacdeTHas 103a ynoOpeHHs: B I/M2, 00eCIEeUMBAIOIIEE JOCTHKEHUE
ONTUMAJIFHOTO COJACPKAHMS DJIEMEHTa MUTaHUS B TPyHTE (pacueT TmoKa3aTels
MIPEJCTABIICH BBIIIIE);

Jl;, — pacderHas mo3a ymoOpeHus B TI/M?, OOECIEYMBAIOLIEE ITOKPBHITHE
neduIrTa HIEMEHTa MUTAHKSI B TPYHTE 32 CUET €KEMECSUYHOTO BBHIHOCA C YPOKAEM;

=Y KKy,

rae, Y — IIaHupyeMblil MECSUHBIN yposKaii OBOIIHON KyJIbTYphI; KI/M?;

Ky — BbIHOC 25eMeHTa nuTanus ¢ 1 Kr ypoxas, I/KT;

Kyx - KO3(Q(ULIUEHT HCHOIb30BAaHUS DIIEMEHTAa IUTAHUS W3 BHOCHMBIX
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MUHEPATBHBIX yao0penuid, %.

A30T W Kanuii W3 MHHEPAIbHBIX YyIOOPEHUN OBOIIHBIMU KYJIBTYpamMu
ucronb3yercs Ha 75-85%, T.e. K,,~0,8, pocdop na 30-40 %, K,,~0,35 [1].

[To nanHBIM [6] MpUMEpHBIH BEIHOC JUIS OBOIIHBIX KyJIbTyp Ha 10 11 OCHOBHOM
IPOAYKIUH (TUIOZO0B) ¢ yu4eToM MmobouHo cocTasisieT Ayt ToMatoB N - 3,2 kr, P20Os
- 1,1 kr, K70 - 4,0, nns kyaetypsl orypua N - 2,8 kr, P,Os - 1,4 kr, K;0 - 4.4,

[lepBoe KOHTpOIBHOE OOCIENOBaHWE TPyHTA IS OINPEACICHUS 03B
yI0OpeHU! TpH MOJAKOPMKE MPOBOIAT uepe3 1 mecsil mocie BBICAAKUA Paccajbl
TETTUYHBIX OBOIMHBIX KyIbTYp. [0IKOPMKM HAYMHAIOT, KaK MPaBUjIO, ISl OTypIia
gyepe3 4 Heaenu, a Juisl ToMaTta 4epe3 6 Helenb Mociie TOCaIKH pacCabl.

PacueTHbie 110361 yZOOpEeHUN TIO JAaHHBIM OCHOBHOTO arpoOXMMHYECKOTO
oOcneoBaHus TEIUTMYHBIX TPYHTOB BHOCAT TEpe] MOCAAKOM B CYyXOM BHIE TOJ
(dhpe3epHyI0 OCHOBHYIO 00pabOTKy, B OJAKOPMKAX, OOBIYHO, COBMECTHO C IOJTUBHOU
BOJIOW MpHU JOKJeBaHUH. [ MpeAoTBpaIeHUs] MOPAKEHUS PACTEHUN PACUETHYIO
7103y TIPH TTOJAKOPMKaX BHOCSIT IPOOHO, HO KOHIICHTPAIIMS MUHEPAIBHBIX yI00pCHUIMA
B TIOJUBHOW BOAC HE JOJDKHA mpeBblmars 24,5-49.0 xlla (0,25-0,5 ar)
ocMmoTtuueckoro ngapieHus [1]. Ecium ona Bemme 49,0 klla, mociae MOAKOPMKH
HEOOXOJIUM TIOJMB YUCTOM BOJOW, YTOOBI CMBITh C JHCTHEB OCTATKH YIOOPCHHI.
Bbonee BbIcOkasi KOHIIEHTpaIMs pacTBopa (WJIM OTCYTCTBHE TOJMBA YUCTON BOJION)
MOXET BBI3BaTh OXOT JIMCTheB. HeoOXoawmmMo TOMHUTH - HEOOOCHOBAaHHOE
VBEJIMYCHHE HOPMBI TIOJIMBA TPHUBOJAUT K TMEPEYBIAKHEHUIO, KaK CIEJCTBUE,
OKa3bIBACTCS HETaTMBHOE BO3JICHCTBHE HA OBOIIHBIC pacTeHHs. B moOom ciydae,
71033 a30THBIX YI00pEHMH, BHECEHHBIX OJJHOPA30BO Ha 1 M2 He IOJKHA IPEBBIILATH
20 r a.B. azota. HTEpBaibl MKy MOJKOPMKAMHU OOBIYHO COCTaBJSAIOT /-10 mHEl.
Ecnu rpyHTBI copepKaT MOBBIIIEHHOE KOJUYECTBO JIETKOPACTBOPUMBIX COJICH, TO BO
BpeMs  MUHEPAJIbHBIX  MOJAKOPMOK  JaloT  Oojiee  4acTble, HO  MCHEe
KOHIICHTPUPOBAHHBIC PACTBOPHI yA0OpeHuii. [IpumeHsieMbie B 3aUIIEHHOM TPYHTE
yA0OpEeHUs TOJKHBI ObITh 0e30a1acCTHBIMU, BHICOKOKOHIIEHTPUPOBAHHBIMU M, TPHU
MIPOBEICHUH TIOJIKOPMOK, XOPOITIO PaCTBOPUMBIMH B Bojie. M3 MpOCThIX ymoOpeHwmit

JIy4d1Ic€ MCII0Jb30BaTh aMMHUAYHYTO, KaHHfIHy}O HJIN KaJIbOUCBYIO CCIIUTPY, MOYCBHUHY,
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CEpHOKHUCIBINA Kanuii, MOHOKanuiipocdar, cyiabpaT MarHusi, MarHUEBYIO CEIHUTPY.
O¢dPexTHBHO NpUMEHEHHE CIOXKHBIX YyAoOpeHuii — ammodoca, amammodoca,
HUTpoaMMo(docku, HUTpoocku, azodocku. [Ipu BHECEHMM CIOXHBIX YI0OpEeHUMN
oOecnieunBaeTcs CcOAJaHCUPOBAHHOE TMOCTYIUICHHME B PAcTeHHUS  Pa3IMYHBIX
aneMeHToB mnutaHus. ClokHble YyIOOpeHHs OKa3bIBalOT ciiaboe BiusHHEe Ha pH
MOYBOTPYHTOB U COJIEpKAT MUHUMYM OaJUTACTHBIX BEIIECTB.

OuneHka cojaepX aHusi OPraHUYECKOro BEIIECTBA B TEIUIMYHBIX TIPyHTaX
NPOBOJUTCS B XOJ€ OCHOBHOTO arpoXMMHUYECKOTro oOcienoBanust (tabmuma 1
npuinoxenne 1). Ilpy  HU3KOM  CcoIep)KaHHMH  OPraHUYECKOTO  BEIIECTBA
PEKOMEHyeTCsl TMPUMEHEHHUE IO/ OCHOBHYIO 00pabOTKy Oo0jee BBICOKHX 03
opraHuyeckux yaoopenuil. Ilpy HEOOXOIMMOCTH TPOBOJUTCS BHECEHHE IEpEN
OCHOBHOI 00pa0OTKOM B COCTaB IrpyHTa Topda Uiy carponesiei.

KoHTpone 3a cocrosHneM pH NOYBOrpyHTOB NIPOBOAUTCS B TE€UEHUE BCEH
BEreTallud OBOUIHBIX KyJIbTyp. B Tabmuue 1 npunoxenust 1 naHa oueHka peakuuu
cpenbl TPYHTOB IO pe3yibTaTaMm onpefeneHuss pHyom. Ilpy He3HauMTENbHBIX
OTKJIOHEHHAX 3HAa4eHUS PHpoum OT HOPMAIBHON pEaKIMHM, CUTYalHMI) MOXHO
UCIIPaBUTh MOJOOPOM (PU3HOJOTUYECKH KHUCIBIX WM LIENOYHBIX yaoOpeHuil. [lpu
CIWJIBHBIX OTKJIOHEHHMSIX HEOOXOAMMO NPUMEHEHHE XUMHUYECKHX MEJIUOPAHTOB -
M3BECTKOBOM MyKH, TUNca W Jap. s pacdera 103 HM3BECTKOBBIX YyIOOpEHHI
HEO0OXOAMMBI JJAaHHBIE 110 TUAPOJIUTUYECKONU KUCIOTHOCTH IPYHTA.

Heobxoaum Takke MOCTOSTHHBIA KOHTPOJIb 3acojieHust TpyHTa. Kak ocHOBHOM
KpUTEPUI 3aCOJEHHOCTH MCHOJB3YIOT OOIlee COAEpX,aHUE COJIeH, KOTOpoe
OIPEACIIACTCS MO YJSIbHON 3JIEKTPOIPOBOIHOCTH BOJHON BBITsDKKHM (T 1.8). B
tabiuue 1 nmpwiokeHus | nOpuUBOAMTCA OIEHKAa TPYHTOB 1O  yIEIbHOU
AJNIEKTPONPOBOJIHOCTH  BOJHOM  BBITSKKH.  MH(MOpMAaTUBHBIM 11  OLEHKH
3aCOJIEHHOCTH T'PYHTA SIBJIAFOTCS THII 3aCOJEHUS, KOTOPBI OPUEHTUPOBOYHO MOMKHO
ONpEeNeNIUTh MO COAECPKAHUI0 BogopacTBopumoro Hatpus (ria. 1.11), xnopua-uona
(rm. 1.10), a Takke BOJOPACTBOPUMBIX KaJIbIUs ¥ Maruus (1. 1.6.).

Hau6Gonee > dextuBHBIN cr1oco0 00pHOBI ¢ 3aCOJICHUEM - POMBIBKA TPYHTOB.

[TpubiM3UTENHHO HOPMY MPOMBIBHOM BOJIbI MOKHO paccuuTaTh 1o ¢opmyine JI. II.
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Po3oga [1]:

M=P—-m+n-P,

I'ne, M - HOpMa IPOMBIBHOW BOJIBI, M/ra;

P - 3amac BoabI B TpyHTE NP BIAKHOCTH, PAaBHON (PaKTUUECKONH HAaMMEHBITICH
BIIATOEMKOCTH, B M°/Ta,

M - 3amac BOJKI B TPyHTE Hepes] POMBIBKOM, M%/Ta,

N - 9ucI0oBOM KOA(DPUITMEHT, 3aBUCAIINN OT CTEMEHN U XapaKTepa 3aCOJICHHS,
IPaHyJIOMETPUYECKOTO  COCTaBa TpyHTa (Uisl  TEIUIMYHBIX  TPYHTOB  €ro
OpPUEHTUPOBOYHO npuHMMAOT paBHbIM 0,25-0,50, pacxoxm BoOABI IIPU  ITOM

cocrasysier 1500-2500 m3/ra).

3. AHAJIM3 TOP®OB

TpebGoBanmsi Kk KadecTBy Topda, HCHOIB3YyeMOro JUIsi  COCTaBJICHUS
MUTATEIbHBIX TPYHTOB B TEIIMYHBIX XO3SHCTBAxX, I[BETOBOJCTBE W JaHAMA(THOM
au3aifiHe ompenensercs rocynapcrBeHHbIM crapaaptrom (TOCT P 52067-2003).
OObyHO HCTONB3YIOTCS  TOpda, JA00bIBacMble U3 3aJEKEH BEPXOBOTO HIIU
MEePEXO0THOTO TUIOB 0OJIOT, CO CTENEHBIO pa3iokeHus: Topda He 6osee 25 %.

B  HEKOTOpBIX CiIy4asX JOIYCKaeTCs HCIOJb30BaHUE BEPXOBOTO H
MIEPEX0THOTO TUIIOB TOP(HOB CO CTeneHbio pasnoxeHus 10 30 %, a Takyke HU3UHHOTO
TUMA CO CTeneHbio pazioxkeHuss a0 20 %. Takxke NpeabsBISIOTCS TPeOOBAHUS K
coaepkanmio Biaaru (He 6oisee 50-60%), 3ompHOCTH (HE Oosbine 20%). Conepxkanue
noaBWKHBIX (GopM skene3a (Fe,O3) B Topde He momwkHo npeswimath 1,0 %, Xiop-
annoHna (CIl) — e 6onee 0,1 % B mepecuere Ha cyxoi Topd. KHCIOTHOCTH CosieBOM

cycnensuu (pHkcl) Topda nomkHa ObIT B penenax ot 2,5 10 6,0.

3.1. OT60op 1 noaroroBka npod Top¢oB K aHAIU3Y

OT160p P06 U3 TOPDOAHBIX 3ATEKEN TPU PA3ZBEIKE TOPDSIHBIX MECTOPOXKICHUIA.

[Ipu otOope mnpoO wucnombdyercss Topdopa3BeaouHsii Oyp Tuma TbBI-66 wnn
aHAJIOTHYHBIA ¢ TPOO0OTOOPOYHBIM YenHOKOM Thma Th-5, mamuoit 0,5 M (puc.3).

[Tpu oTOGOpe nMpod NpoBOAUTCS BAABIMBaHUE Oypa Ha TpeOyeMyIo IITyOUHY B 3aJ1€XKb.
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Puc. 3. TopdopazBenounsie Oypbl, HCIOIB3YEMBIE JIs1 00CIECOBAHUS 3aTIEeKEN
TOpQOB U canponeneu

BnaBnuBanue mTpPOBOIUTCA C 3aKPBITBIM MPOOOOTOOPHUKOM, KOTOPBIN
OTKpPBIBAETCSI TOJBKO TEPEN CI0EM OTOOpa NMpoOd M YK€ B OTKPHITOM COCTOSIHUH
3aJ1aBJIMBACTCS B U3y4aeMbIil cioi Ha riiyouny 0,5 M. 3ateM mpou3BOAUTCS TOBOPOT
Oypa Ha Tpebyemoii rnmyonne Ha 180° 1o yacoBo¥ cTpenKe M ero NOJAbEM U3 3aJIEKH
Ha TIOBEPXHOCTh. bByp MNPHBOAAT B TOPH3OHTAIBLHOE TOJOKECHHUE, OTKPHIBAIOT,
pa3leNsoT CONEPKMMOE YEJIHOKAa Ha JIBe paBHbIC 4acTH 1o 0,25 M U mepeHocsT
KQK]IyI0 4acTh OTAEIBHO B Tapy JUJIsl NEPEHOCKH 00pa3LOB.

[IpoObl OTOMpPAIOT M3 CKBAXWH, PACIOJIOKEHHBIX BOKPYT MYHKTa OTOOpa B
paguyce He 6osee 2 M. OTO0p mpousBoadT mocyoiHo (1o 0,25 M) Ha BCIO TIIyOHUHY
TOpPSAHON 3anmexu (WIM JOHHBIX OTJIOKEHUH) 0 MUHEpalbHOro martepuana. U3
BepxHero 0,25 m crnost poOy Topda OTOMparOT B TOM CiIydae, €Ciu CIoi odeca
(pactutenpHOTO BoOMIOKa) MeHblne 0,15 M. Ilpu 3TOM OdYeCHBIN CIOM U3 YEIHOKa
Oypa yaaJsitor.

Ot1b6op 1mpoO mo0bITOro TOpda W roTOBBIX TOPMIHBIX yaOOpeHHN. MeToabl

otbopa mnpod Topda M uX mpeaBapuTeIbHas o00pabOTKa s Ja00pPaTOPHBIX
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UCTIBITaHUH pernameHTupytorcs cranaaprom - [OCT 5396-77. Ot6op u 06paboTKy
npo0 MPOU3BOIAT MEXaHU3UPOBAHHBIM CIIOCOOOM WM Bpy4UHYIO. TouedHble MpOOBI
JOJDKHBL  OTOMpAThCs paBHOMEPHO MO Bced ompoOyemoil maptuu. Macca u
KOJIMYECTBO TOUCUHBIX Mpob onpexaensercs ctannaptoM - [OCT 13674-78.

Oo6paboTtka mpo06. OOpaboTka OTOOpaHHBIX MPoO U3  MPOAYKIIHH,

NpeAHa3HAYCHHON Ui CENIbCKOTO XO3AHCTBAa M JOOBIBaEMOW Ha OTHAJICHHBIX
ydacTKax, Jomyckaercs uepe3 24 1 mocne mpoBeaeHust otbopa. IIpoOy Topda
U3MENBYaAloT J0 pa3MEpoB YacTHIl MEHee 3 MM, COKpalaloT J0 MacChl
naboparopHoro oOpasma, He ™enee 0,5 kr. Yacts mnabopatopHoit MpoOBI
UCTIONB3YETCSl NIl  aHAJM30B B COCTOSHUM HMCXOAHOW BJIQKHOCTH, 4YacTb
BbICylmIMBaeTcs. Jlyig BbICymIMBaHMs, TOp] NOMEIIAIOT B CYMIMJIBHBIM mIKad U
BBIIEPKHUBAIOT Tpu Temmepatype S0°C B TeueHue 6 4, nmepememmuBas Kaxjasie 1,5-2
q.
3.2. OueHKa cTeneHu pa3jioxenus Topdpa

Crenenp pasnokeHuss Topda OSTO TMPOIEHTHOE COAEpPKAaHHE B HEM
OecCcTpYKTYpPHON Macchl, BKJIIOUAIOLIEH HapsAy ¢ TYMHUHOBBIMH BEIIECTBAMU, MEJIKHE
YacTUIIBI ~ HETYMU(DMIIMPOBAHHBIX  PACTUTEIBHBIX  OCTAaTKOB,  YTPATHUBIIUX
aHaToMuyeckoe crpoeHue (netput). Ilpm mNpou3BOACTBEHHOM OLIEHKE KauecTBa
Topda HeoOX0AUMO COOJIIOCHHE COOTBETCTBYIOIIETO TOCYIapCTBEHHOIO CTaHIapTa
('OCT 10650-2013),  KOTOpBIi  JOMyCKAaeT  HCIOJIb30BaHHWE  METOoJa
HEeHTpU(PyrupoBaHusi, MHUKPOCKOINMYECKOTO METO/Ja M COKPAIlEHHOTO CHUTOBOIO
Merona. Ilocnennmii mMeton — siBisieTcss HamOoJiee TPOCTBIM U HE Tpedyer
CHeuaIbHOr0 000pyAOBaHMUS.

[MoaroToBKa mpoObl s CUTOBOrO aHanuza. M3 mpoOsl ceiporo Topda O6epyT

HABECKy Maccoil 15 1, momemarot e€ B CTEKJISTHHBIA cTakaH BMecTUMOCThIO 200-250
cm®, 3amuBaror 150-200 cM® AMCTUIIIMPOBAHHOM BOBI U OCTAaBJIAIOT 3aMaYMBaTLCA B
TE€YeHHE CYTOK. B mapanenbHO B3SITON HaBECKE ONMPEAEISeTCSl COAEPKaHUE CyXOro
BeniectBa (cM. 11 3.2). [lepen HauaoM aHayiM3a COACPKUMOE CTaKaHa MEPEHOCSAT B
x0s10y BMectuMOcThI0 800-1000 cM3, 3aTem mpoby Topda 3aIMBarOT 0 MOJOBHUHEIL

o0beMa IUCTWIIIMPOBAaHHOW Boaod. KonlOy 3akppiBaroT pe3nHOBOM MPOOKON H
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BCTPSXUBAIOT BPYYHYIO B TeueHUe 3 MUH (IIpU UCTOIB30BaHUU poTaropa 10 MuH) 10
ITOJIyYEHHSI OTHOPOJHOU CYCIIEH3HH.

[IpoBeicHUE HCIBITAHMUS. HOJ'Iy‘-ICHHy}O CYCIICH3HIO IIPOITYCKArOT 4Cpe3 CHUTO

muameTpoM siaeek 0,25 Mm. OCTaTOK MPOMBIBAIOT BEPTUKATBHBIMU KOJICOATETHHBIMU
JIBKEHUSIMU B TeueHue 6-10 MUH B €MKOCTH C BOJOIPOBOJHON BOJOM, 3aMEHSsI
BOJY C NEPUOJIMYHOCTHIO B | MUH U CIIMBasi IPOMBIBHBIE BOJIbI O OTCYTCTBUS B HUX
MyTd. OCTaTOK Ha CHUTE MPOMBIBAIOT JIOMOJIHUTEILHO B JPYrod E€MKOCTH C
JTUCTUIUTMPOBAHHOM BOJIOM, 3aTeM mepeHocsT B yamky [letpu. BrimapuaroT Bnary u
cymar coaepxxkumoe uyamiek Iletpu npu 145-150°C. Ilokazarenb copaep:kaHUs
¢dpakumii pazmepom meree 0,25 mm (P %) paccuuThIBaloT ¢ y4eTOM COIEpIKaHUS
CYXOTO BellecTBa 1Mo GpopMyiie:

m. —m,)x100
mC

P o = {

rze Mg - Macca cyxoro BellecTBa B HaBecke Topda, T;

Mo - Macca CyXxoro BEIIECTBA B OCTATKE HA CUTE, T

Maccy cyxoro BemIECTBa B HAaBECKE CBIPOTO TOpda pacCUUTHIBAIOT 10
dhopmyie:

Mg x(100-W)
© 100

rne W - maccoBas 10J1s Biard B Topde (ri1. 3.2), %;

Mg - Macca HaBEeCKU ChIporo Topda, T;

Crenenp paznoxkenus Topda, B % Haxomar mo Tadiuie 2 MpuiiokeHus 4.
Knaccudukanuss ToppoB MO CTENEHUW pa3joKEeHUs TMpuBeieHa B Tadiuie 3

npuiIoxKeHus 4.

3.3. Onpenesienue B Topde cogep:KaHus BJIArH
W13 npoOsI ceiporo Topda 6epyt HaBecky 5-10 r (£0,01 r) (B 3aBHUCHMOCTH OT
CTEIICHH €ro Pa3jIoKCeHHMS) B MPEABAPUTEIHHO B3BEIIEHHbIE OIOKCHI. BIOKCHI ¢ TIpoOoi
MOMENIAIOT B CYMMIbHBIN mikad HarpeThid 70 105-110°C nHa 2,5-4 4. 3ateM OIOKCHI

BBIHUMAIOT W3 IKada, HAKPBIBAIOT KPBIIIKAMH, OXJIAXKIAIOT Ha KEPaAMHUYECKOM
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IJTUTKE, acOECTOBOM WJIM METAJUTMYECKOM JIUCTE 0 KOMHATHOW TeMIepaTyphl H
B3BEIINBAIOT. [locie yero npoBoasT KOHTPOJIbHOE MOJICyIIMBaHKe B TeueHue 30 MuH
U ONpPENENSIOT MOTEPI0 Macchl, ecinu oHa He mpeBbimaeT 0,01 r ucnbiTaHE MOKHO
cuutath okoHYeHHBIM. [Ipu morepe maccel 6omee 0,01 © IPOU3BOAAT MOCIEAYIONINE
KOHTPOJIbHBIE MOACYIIMBaHUs, Kaxaoe B TeuyeHne 30 MuH, OO0 TeX IMOp, IOKA
pPa3HOCTh B Macce IMpU JBYX IIOCIIEOBATENbHBIX B3BEIIMBAHUSAX HE Oyjaer
npesbimath 0,01 r.

MaccoByio goiio Biaru (W%) paccuuThIBaroT 1o GpopmyJie:

(m, —m,) =100
m, —Mmgy

W% =

rje Mp - Mmacca Orokca nmpoOoil 10 BHICYIITUBAHMUS, T
My - macca OroKkca ¢ mpoOoit mociie BHICYITUBAHMS, T;

Mo - Macca Orokca 6e3 nMpookl, T;

3.4. Onpenesienue B Topde MOABUKHBIX (POPM xKeJjie3a
CymHOCTh METO/a 3aKJII0YAaeTCsl B HW3BJICUCHUU TOJIBIKHBIX COCAMHEHHM
IBYX- W TPEXBAJCHTHOTO Xeie3a Hu3 Topda pacTBOPOM COJISTHOM KHCIOTHI C
koHUeHTpauueil 0,2 MoJb/IM® M IOCHEAYIOIMM OIPEAEICHHEM B BBITSIKKE
coZiepkaHus kere3a (POTOKOJOPUMETPHUUSCKU C TIOMOIIBIO pOJaHuAa Kayus (Wiu
aMMOHHS).

[MoaroToBka K aHanuzy. [IpuroToBiieHHEe OCHOBHOTO OOPa3IOBOTO pacTBOpa

comu Mopa FeS0; (NH,),S0, 6H,0 maccopoii konnentpauuu 0,1 mr/cm®. Hasecky
com Mopa maccoii 0,7022:+0,0002 r pactBopsror B 500-600 cM® 1UCTHIIIMPOBAHHOM

BOJbI B MepHOM Kkoibe BMECTUMOCThIO 1 aM°, TOOKUCIAIOT 1  cM

3
KOHIICHTPUPOBAHHON CEPHON KHUCIOTHl W MEPEBOMST 3aKUCHYIO (GopMy Keje3a B
OKHCHYIO JI00aBJICHHUEM PACTBOPA MAPTAHIIOBOKHUCIIOTO Kajus (0 TOSIBICHUS cIado-
PO30BOM OKpacKH IMpH JT00ABJICHUU OJHOW KAl pacTBOpa IEpMaHraHaTa Kalius),
MOCJIE Yero AOJMBAIOT JUCTWIIMPOBAHHOM BOJOM 10 MeTKU. PactBop comepxut 0.1

mr xenesa (Fe) B 1 em® (t.e. 0,143 mr Fe,O3). JlomyckaeTcs HpUroTOBJIEHHE PACTBOPA

W3 CTaHIapT-TUTpA.
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[IpuroToBnenne pabodero 0Opa3IOBOrO pacTtBopa coidu Mopa MaccoBOM

3
koHnentparuu 0,01 mr/cm®. M3 ocHOBHOTO 00pas3moBOro pacTtBopa  OTOHMparoT
nunetkoir 100 cm® u paz0aBISAIOT AUCTUUIMPOBAHHOM BOJIOM B MEpHOM Kojbe a0 1
a3, B 1 em?® paGouero pactsopa comepaxurcs 0,01 mr sxenesa (1.e. 0,0143 mr Fe,0s).
[IpurotoBneHue mIKaJIbl padOUYMX OOPa3IOBBIX PACTBOPOB M ITOCTPOCHHUE
IpajlyupoBOYHOro rpaduka. B MepHbIe K066 BMeCcTUMOCTBIO 100 cM® HanMBaOT U3

OropeTKH ciemyronue 00beMbl pabodyero oOpa3IoBoOTro pacTBopa:

KonuuecTBo pabodero

06pa3LoBOro pacTBOpPa, cM° 0 1 2 4 8 16 24 3

Coneprxanne xenesa (Fe) B 100

3 0 {0,01;0,02;004;008;016 ;0,24 0,32
CM” 9TAJIOHHOI'0 PacTBOPa, MI

MepHble KOJIOBI JOMMBAIOT IUCTUIIMPOBAHHON BOAOM mpumepHo 10 80 cm?,
npubaBsAoT 5 cM® pa30aBIEHHON a30THOM KHCIOTHI, 5 CM® POXAaHUCTOro Kaiws,
JOBOJAT BOAOW JO METKM W TIIATEJIbHO MNepeMemmnBaoT. KomopumerpupoBanue
IPOU3BOJAT Cpa3y K€ IOCie MEePEMEIINBAHNS U 3aKaHuYMBarOT B TeueHue 15 - 30
MUH. M3MepeHne onTHuecKod IUIOTHOCTH PacTBOPOB MPOBOIAT MPU JJIMHE BOJIHBI
400 - 440 uM B KIOBeTax ¢ TommuHOW moriomiaromero cios 10-20 mm. Ctpost
rpagyupOBOYHBIN IpauK, OTKIAJbIBAsl MO OCH abCLKCC 3HAUEHUSI MAcChl JKeJe3a B
MUJUIMTpaMMax, MO OCH OpAMHAT - COOTBETCTBYIOUIME 3HAYEHUE ONTHUYECKOM
IJIOTHOCTH.

[IpoBenenne wucnbiTanus. HaBecky coeiporo Ttopda wmaccorr 5,00£0,01 r

nepeHocAT B KonOy BMectHMOCThIO 500 cm® um mpumusaror 250 cm® pactBopa
CONsHOM  KucaoThl  KoHueHTpauuu 0,2  mons/mv®.  Comepkumoe  KONObI
MepeMeInBalOT W ocTaBiasiloT Ha 18 - 20 wacoB. CycneHsuwo Topda

o o 3
OT(QUIBTPOBBIBAIOT Yepe3 0e330JbHbIA (UIBTp, NMUIETKOW otOupator 1 - 5 cm

3 3

dbunpTpaTa, mepeHocsAT B MepHyr KoiOy Ha 100 cm®, mo0aBisoT 5 cM® pacTBOpa
AQ30THOM  KHCJIOTBI, TIEPEMEIIMBAIOT H 10 KarusiM  J00aBIITIFOT — PacTBOP
MapraHiloBOKHCIOro Kamus ¢ wMaccoBod goneit 0,3 % mo oOpa3oBaHms
HEHCYE3armIe cnado-po30Boil okpacku. PacTBop pa30aBisioT JUCTUILIMPOBAHHOM
Bomoii 10 80 - 90 cm® nobaBndoT 5 cM® PONAHMCTOTO Kajuus, JOBOIST

I[I/ICTI/IHJII/IpOBaHHOﬁ BOI[Oﬁ A0 MCTKH, IICPCMCHIMBAIOT U OIPCACIIAIOT OITHYCCKYIO
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MIOTHOCTh. [Ipy mMoOJNlydeHUM HWHTEHCUBHOW OKpPAacKM pacTBOpa HEO0OXOIUMO
OTpeIeJICHUE Kejle3a MOBTOPUTH, IPEABAPUTEIBLHO Pa30aBUB UCIBITYEMbI PacTBOP
B 2 - 5 pa3 OIUCTWUIMPOBAHHOW BOJOM. [lo M3MepeHHOMY 3HAYEHHMIO ONTHYECKOU
IUIOTHOCTH PAacTBOpa IO TPAAYUPOBOYHOMY TpaduKy HAXOIAT MACCOBYIO JOJIIO
xenesa (Fe) B MuumurpaMmmax B pacTBope.

O0pabotka pesynbraToB. Conepxanue MoaABMWKHBIX Gopm xenesa (Fe.0s3) X B

mr Ha 100 r Topda npu HaATYpaJIbHOM BIIaYKHOCTH BBIUUCIISIIOT O (hopMyIie:

~ mx250xKx1,43x100
Vxm,

X

riae M — maccoBas AoJig Fe, cooTBeTCTBYIOIIAasi Ha rpagyrupOBOYHOM rpaduke
OTCUETy Ha (POTOAIEKTPOKOJIOPUMETPE, MT;

250 - oObeM pacTBOpa CONSHOW KHCJIOTHI KOHIeHTpauuu 0,2 Moub/amM?,
IPUIIMBAEMOI K UCCIIETyeMON HABECKE, CM°,

K - nonpaBka Ha pa3baBieHue (IIpu HEOOXOIUMOCTH pa30aBICHMUS);

1,43 - ko3¢ dunment neperoaa coaepxkanus Fe B Fe,Os;

V - 00beM BBITSKKH, B3ATBIN HA OIPEIEICHUE, CM,

M; - macca HaBecku Topda, T.

MaccoBas nomns noaBuxHBIX GopM xeneza Fe;03 X; % B mepecuere Ha cyxoi
TOP(} BBIUUCISAIOT U3 PACCYUTAHHOTO 3HaueHus1 X 1Mo popMyIie:

X x100x100
' (100 — W) x1000

rae W - maccoBas joiist Biard B Topge (1. 3.2), %.

Peaxmuevr: 1) Pacmeop pooanucmoeo xanusi (KCNS) (unu podanucmoeo
ammonusi NHyCHS) ¢ maccoeoti ooneti 10 %. Hasecky maccou 100,0+0,1 2 xanus
poodanucmoz2o0  (unu  amMmonusi poodanucmozo) pacmeopsiom 6 900  cm®
OUCMUTLTUPOBAHHOU BOObL.

2)  Pasbasnenmnviii  pacmeop azomuoti kuciomei (HNOz) 30 cumd
KOHYEHMPUPOBAHHOT A30MHOU Kuciomvl niomuocmuio 1,4 2/cm® enocam 6 mepmuyio

konby emecmumocmuto 100 cm®, cooepacawyro 50- 60 cm® oucmunnuposannoii 600wl

U 006005M 0O6veM 00 MemKU B000U.
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3) Pacmeop kanus mapeanyosokucinozo ¢ maccosou ooneiu 0,3 %. Pacmeop
eomogumcs uz cmaunoapm-mumpa. Ilpu omcymcemeuu cmanoapm-mumpa 3 2 Kaaust
Map2anyo8oKucio2o pacmeopsiom 6 1 OM° npoxunsuennon u OXAANCOEHHOU

OUCMUTIUPOBAHHOU 800bl. Pacmeop evioeporcusatom 2 nedenu.

3.5. Onpenesienue 30J0bHOCTH TOPha
Meton ocHOBaH Ha o30JieHrne 00pasnoB Topda npu Temmeparype (800+£25)°C.

[HoaroToBka k aHanuzy. @apdopoBbie TUTIIM MPOKATIUBAIOT MPU TEMIIEpaType

800+25°C u 10BOAAT 110 MOCTOSTHHOTO Beca (IMp).

HDOBGI[CHI/IC ucneITanus. B MMpCABAPUTCIIBHO IMPOKAJICHHBIC W B3BCHICHHLIC

TAIM OepyT HaBecKy cyxoro Topda (6-8 T B 3aBUCUMOCTH OT CTEINEHU €ro
pazyioxenusi). TUTrIM ¢ HaBeCKaMHu MOMENIAIOT B XOJIOJHYI0 WU HarpeTyto jao 200-
250°C MydenbHyIO MeYb U MOCTENEHHO (B TeueHue 1 4) JOBOIAT 10 TEMIIEpaTyphl
800+25°C. Obpa3zoBaBIIMIiCS 30JIbHBIA OCTATOK MPOKAJIMBAIOT B TEYCHHUE 2 Y MPU TON
xe temneparype 800+25°C. Turim ¢ 30JbpHBIM OCTaTKOM BBIHUMAIOT, OXJIXKIAIOT Ha
BO3JyX€ B TEUEHHE 5 MUH, a 3aTEM BBIACPKHUBAIOT B IKCHUKATOPE C MOTJIOTUTEIEM
BO/JIbI U B3BEIIUBAIOT. J[JIsi KOHTPOJISI TUTJIM C 30JIbHBIM OCTaTKOM MPOKAJIUBAIOT €I11Ie
B TeueHue 40 mun npu 800+25°C. Ecam u3MeHeHne Macchl B CTOPOHY YMEHBILICHUS
uim yBenuuenus oyner menee 0,005 r, To ucnpiTanue 3akaHuuBaroT. [Ipu usmeHeHnu
maccel Ha 0,005 T m OoJjiee THIVIM C 30JIbHBIM OCTATKOM JIOIIOJHHUTEIILHO
MpoKanuBaioT (Kaxaoe B TedeHue 40 MHUH) 70 TEX MOp, MOKAa Pa3HOCTh B Macce Mpu
JIBYX TIOCJIEIOBATENIbHBIX B3BemMBaHusX OyaeT menee 0,005 r.

30JIbHOCTH JIabopaTopHOU TTPoObI Topda (A%) BEIUUCIAIOT 1O OopMYyJIe:

A%:Mxloo
mz_mo

rjie My - Macca TUTJIS € 30JIbHBIM OCTATKOM TOCJIE€ MPOKAJIUBAHUS, T;
M; — Macca THUIJII C HABECKOM CYXOro OpPraHUYeCKOTo YI0OpeHHs 10
MpOKaJIMBaHUS, T;

Mo - Macca MyCcToro TUIJIA, T;
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3.6. Onpenesenne 00MEeHHOI KHCJIOTHOCTH TOpda

[loarotoBka K aHanusy. [IpuroroBieHue pacTBopa XJIOPUCTOrO Kaaus

xoHueHnTpaiuu ¢ (KC1) = 1 mons/nm® (pH 5,5-6,0). B MepHYI0 K010y BMECTUMOCTBIO
1 nv® momemaror 74,56+0,01 r xmopucroro kamus, podasisror 500-600 cm®
JTUCTUJUIMPOBAHHOM BOJABI M BCTPSAXUBAIOT JO TOJHOIO PACTBOPEHUSI COJH, IOCIHE
4ero o0beM pacTBOpa JOBOAST /10 METKM JUCTWUIMPOBAHHOW BOJOW M TINATEIBHO
nepememmBaroT. M3mepsror pH npuroroBnenHoro pacrtBopa Ha pH-merpe.
I'panynpoBka pH-MeTpa mpoBOAUTCS aHAJIOTHYHO MPEICTABICHHOMY OIMCAHUIO B
rmaBe 1.7. Ecau pH pactBopa Huxe 5,5, To A00aBASIOT MO KaruisiM PacTBOP
TUJIPOOKHUCH KM WY TUIPOOKHUCHU HaTpusi ¢ MaccoBou noner 10% 1o nomydenus
Heooxoaumoii BenmuuHsl pH. Ecnu pH pactBopa Beime 6,0, To go6asiusitor 10%
pacTBOP COJITHOM KUCIIOTHI.

[IpoBenenue wucnbiTanusg. Hapecka cyxoro topda 5+0,01 r momemaroT B

CTEKJIAHHBIA cTakaH BMmecTuMocThio 100 cM® u pmobasnssior 50 cm® pacTBOpa
XJIOPUCTOTO Kanus KoHHeHTpamuu 1 moss/nve. TTocie TIaTensHoro nepeMeIniBanus
CYCIIEH3UN CTEKJISHHOM IaJlOYKOW THUIeNb WIM CTaKaH HAaKpBIBAIOT CTEKIOM U
ocTaBJstOT Ha 4-5 4. Cyxoit Topd, HE CMOUYUBIIHICS B TEUEHUE 5 Y, BHIICPKUBAIOT
70 TIOJHOTO CMauMBaHUS, IEPUOJNYECKH IIOMEIIMBAs CTEKISIHHOM IaJIOYKOM.
3nauenue pH 3amepsr0T B CyclieH3UH MOCIE NMpEeKpalleHus TpeHaa npudopa uepes 2-
3 MuH. 3Ha4€HHE KUCIOTHOCTU (PUKCHUPYIOT Ha npubope ¢ ToyHocThio 10 0,02 pH.
OxoHuaTeIbHbIE PE3YIIbTAThl UCTIBITAHUS MPOOBI OKPYTJISIOT A0 AecAThIX Aojeil pH.
Jlnst KOHTpoOJiA Pe3yJbTaTOB 3HAYEHHE KHUCIOTHOCTH B KaxAoW mpode
ONMpENENsOT MapaliebHO B JABYX HAaBECKax. 3a pe3yibTaT aHalu3a NPUHUMAIOT
cpenHee apu(METHUecKOoe pe3ylbTaToB JABYX ONpENeleHUd B  Ipenesax
nomyckaeMbeix pacxoxaenuid (< 0,1 en. pH). Ilpm momydeHun pe3ynbTaToB C

PacXoXKICHUSIMU 0oJiee JOMyCKaeMOU BEIMYMHBI MPOBOJIST TpeThe onpenencHue pH.

3.7. OnpenaesieHue cojaepxxkanusi B Topde XJa10pua-noHa
ConepkaHue XJIOPHA-HMOHA OTPEIEISETCS B BOJHOM BBITSDKKE U3 Topda

TUTPOBAHUEM A30THOKHUCIIBIM CEPEOPOM.
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[IpoBenenne wucmbiTaHus. HaBecky chIporo wuiam cyxoro Ttopda Maccoit

5,00+0,01 r nmomemaror B konOy BMecTHMOCTBIO 500 cM®, mpuinmsaror 250 cm?®
TUCTHJUTHPOBAHHON BOJBI, TIEPEMEIIUBAIOT U OCTaBJAIOT Ha 18 - 20 4. Cycnensuto
¢uneTpyror, u3 ¢uisTpata ortouparor 50-100 cm® pactBOpa, mnepeHOCAT B
KOHHMYECKYI0 K0J10y BMecTHMOCThIo 250 cm®, mpubasnsior 1 cm® 10 % pacTtBopa
XPOMOBOKHCIIOTO KaJius H TUTPYIOT pPacTBOPOM  a30THOKHUCIOTO cepebpa
xoHuenTpamuu 0,01 Monb/aqM3 10 U3MEHEHHUS KENTOH OKPACKU B KPACHOBATO-0ypYIo.

O6paboTka pesynbratoB. Coaepxanue xynopua-uona (X) B mr/100 r B Topde

py HaTypaibHOW BiaxkHocTH (i Ha 100 T cyxoro Topda, ecnmu orOupanach
HaBeCKa CyxXoro Topda) BEIYHCISAIOT 10 opmyie:

~ Vx250xKx0,0003546 <100
V, xm,

X

rae V - o0beM pacTBOpa a30THOKHUCIOTO cepedpa, M3pacXOIOBAaHHBIN Ha
TUTPOBAHHUE AHATU3UPYEMOI IPOOBI, CM3;

K - ko3 dunreHT MoJISIpHOCTH pacTBOpa a30THOKHUCIIOTO cepedpa;

250 - o0BeM JUCTWILIMPOBAHHOW BOJIbI, TPUIMBAEMbIA K HaBeCKe
MCCIIEAYEMOTO MaTepUaa, CM>;

0,0003546 - macca xmop-uono C1°, coorBerctByromas 1 cm® pacTBOpa
A30THOKHUCIIOTO cepedpa ¢ TouHoM KoHneHTpanuei - 0,01 Mons/aMs, T;

V1 - 00b€M BBITSKKH, B3AThIl HA TATPOBAHUE, CM°,

M - Macca HaBeCKU Topda uiau TopPsHON TPOTYKIIUHY, T.

Coneprkanue xmopu-uona (Xi %) B MaccoBoil 1osie cyxoro Topda moaydaroT
M3 PACCUMTAHHOIO 3HAa4YeHUs colepkaHus xjiopua-uoHa B mr/100 r Topda npu
HaTypaiabHOU BiaxkHocTH (X) mo dhopmyre:

0 — _ X x100x100
' (100 — W) x1000

rae W - maccoBas jioiist Biaru B Topde (ri1. 3.2), %.
Peaxmusoi: 1) Pacmeop nampus xnopucmoeo (NaCl) mounoti konyenmpayuu -
0,01 monv/om® 20moeumcs u3 cmanoOapm-mumpa, npu e2o OMcymcmeu u3 Cou.

Il smoeo Hasecky xaopucmoeo uampusi maccou 0,5844 e, npeosapumenbHo
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8bICYULEHHO20 00 NOCMOAHHOU Mmaccol npu memnepamype 105°C, pacmeopsiom &
OUCMUNTUPOBAHHOTI 800€, NEPEHOCAM 6 MepHylo Koaby emecmumocmvio 1 om® u
008005m 00vbeMm 00 MeMKU OUCTUITUPOBAHHOL BOOOIL.

2) Pacmeop xpomosokucnozco kamus (K,CrOs) ¢ maccosou ooneti 10 %.
Hasecky xpomosoxucnozo kamusi maccoi 10,0£0,1 2 pacmeopsiom & 90 cm®
OUCMUTLTUPOBAHHOU BOObL.

3) Pacmeopa azommuoxucnozo cepebpa (AgNO3) konyenmpayuu 0,01 mons/om®.
Haeecxy azommokucnoco cepebpa maccou 1,70+0,01 2 pacmeopsirom &
OUCIUIAUPOBAHHOTL 800€, NEPEHOCAM 6 Mephylo Koaby eémecmumocmvio 1 om® u
0060051m 06BeM 00 MemKU.

Konyenmpayuio pacmeopa azomnokuciozo cepebpa ymouHsaom no pacmeopy

xn0pucmoz0 Hampus ¢ mounoi xouyenmpayueii 0,01 monv/om®. Oméupaiom 50 cm®

pacmeopa xaopucmozo nampus kouyenmpayuu 0,01 moav/om®, npubasnsiom 1 cm®
10% pacmeopa XpomosoKuci02o Kanus u mumpyrom pacmeopom a30MHOKUCLIO20
cepebpa, CUIbHO 830aNMBIBASL HCUOKOCMb 8 KONbe nocie 000a8NeHUs KadCOou
nocneoyrouei kanau. C mMomeHma Hadaia Koazyiayuu ocadka Xiopuoa cepebpa,
nepeo mouKol IKEUBALEHMHOCIU MUMPOBAHUE 3aMeO0TISIIOM, d 3amem NPOoOOIHCAIOM
00 nepexooa d#ceamou OKpacKy pacmeopa 8 KpacHo8amo-oypyio.

Kosggpuyuenm  monsprnocmu (K) pacmeopa azommuoxuciozo cepebpa

BLIYUCTIAIOM NO hopmyne

20e, V - ob6vem pacmeopa xnopucmozo nampus kouyenmpayuu 0,01 mons/om?,
63AMulll 0151 MUMPOEAHUSL, CM;

Vi - obvem pacmeopa azomHOKucio2o cepeopa, u3pacxo008aHHbIL HA
mumpoeanue, cm°.

Konyenmpayuio pacmeopa azommuoxuciozo cepebopa npogepsiiom ne pedice 1

pasa 6 3 mecaya. [IpucomosnenHulil pacmeop A30MHOKUCIIO20 cepedpa XpaHsam 8

CKJUIHKAX U3 MEMHO020 cmeKld 6 MEMHOM Mecnie.
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4. AHAJIN3 OPTAHUYECKHX YJIOFPEHUI

Oprannueckne  ynoOpeHHUs, WCIONB3yEeMbIE B  CEIBCKOXO3SIICTBEHHOM
MPOM3BOJICTBE, OBIBAIOT JABYX THIOB: 1) MPOW3BEJCHHBIC HAa OCHOBE OPraHOTCHHBIX
OTXOJIOB pacTeHHEBOCTBA u NPEANPUSTUN, nepepadaThIBAIOIINX
PACTEHUCBOTUYCCKYIO MPOIYKIIMIO, M 2) TOJy4YCHHBIC M3 OTXOJIOB XHMBOTHOBOJICTBA.
[Tocnennue nMeroT Oosiee BHICOKOE KA4eCTBO U 0oJiee IMIMPOKO HCHOJB3YIOTCS Kak
KOMIIOHEHTHI TEIUIMYHBIX TPYHTOB. K HHUM OTHOCSAT HPOJIYKIHIO, TOJYYEHHYIO Ha
OCHOBE OPraHWYECKUX OTXOJIOB KMUBOTHOTO MPOMCXOXKACHUS (HABO3, IMOMET) C
npuMeHeHHeM (wim  0e3)  BJIAromorJIOMAIONIMX  MAaTepPHaiOB  PACTHTEIHHOTO
NpouCcXoxJaeHust (Topd, cojioma, OMWIKU, KOpa, CTPYXKa U mp.). TexHuueckue
TpeOOBaHUS K JIaHHOMY THUIy OpraHUYEeCKUX YJI0OpeHUW periiaMeHTHpYyeTCs
rocynapctBeHHbIM crangaprom (OCT P 53117-2008). CpoiicTBa OpraHHYECKUX
yIOOpeHH O0COOEHHO BaXKHBI IPU COCTABJICHUU TEIUIMYHBIX TPYHTOB W

IIpCaACTaBJICHBI B Ta6J'II/I]_IaX lu?2 IIPUIIOKCHU A 5.

4.1. OToop npod TBepAbIX BUI0OB OPraHMYeCcKUX yA100peHuii, IPUroToBJeHHBIX
HA OCHOBE O0TX0/J0B )KMBOTHOBOACTBA

OT6op TpoO oOpraHUYECKUX YIOOpEHUN periiaMeHTUpPYyeTCs TpeOOBaHUSIMHU
crangapta ('OCT P 54519-2011). TodeuHsle mpoObI TBEPABIX BHUIOB OPraHHYSCKUX
yA0OpeHuil OTOMparoT W3 BEPXHEro, CPEAHEro W HWXKHEro CJI0EeB U3 OypTOB.
[IpeaBaputenbHo MO Bced JaiauHE OypTOB HAMEUalOT CEYEHMs, W3 KOTOPBIX
miaHupyercs otoop npod. ['mybuna otbopa mpod W3 KaXAOro clos JO0DKHA
coctaBisATh He MeHee 20 cMm. Toueunble MPoObI OTOMPAIOT U3 MATU TOYEK KaXkKIAO0rO
cnosa. Bec kaxmoil ToueyHOW MpoObI MOJDKEH cocTaBisTh He MmenHee 100 r. U3
TOYEYHBIX MPOO COCTABISAIOT OOBEIUHEHHYIO MPOOY, JJIsl COCTABICHUSI KOTOPOMl BCe
MPOOBI BBICHIMAIOT HA POBHYIO TTOBEPXHOCTb, TIIATEIHLHO MEPEMEITUBAIOT U METOJOM
KBapTOBAaHMS COKpAIIAlOT 10 Ja0OpaTopHOM TpoOBI Maccol HE MeEHee 2 Kr.
OO0beauHeHHbIC TPOOBI JOCTABIISIOTCS B J1JA0OPATOPHIO B A€HL 0TOOpa. AHAINU3 MPOO
yI0OpEeHUil B COCTOSIHUM MCXOJHOW BJIIAKHOCTH HAYMHAIOT B JICHb JIOCTABKH HX B

naboparoputo. [Ipu HeoOXoAMMOCTH MPOOKI, MpeAHAZHAYCHHBIE JJII XUMHYECKOIO
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AHAJIN3a, BBICYIIMBAIOT 10 BO3AYIIHO-CYXOr0 COCTOSIHUS U B JAJbHEUIIEM XPaHST B
repMeTnuHOl Tape. Eciin Bo3HMKaeT HEe0OX0IUMOCTh XpaHEHUs TaOOPAaTOPHBIX TPOO
OpraHUYecKUX yAOOpEeHUH B MCXOAHOW BIAXHOCTH OoJiee OJHOTO Mecsla

IIPUMEHSIOT KOHCEPBHUPYIOIIUE CPEACTBA YCTAHOBICHHBIE TIOCYJAPCTBEHHBIM

crangaptom (OCT P 54001).

4.2. OnpenesieHue B OpraHn4eckKuX y100peHusiX BJaru 1 Cyxoro ocTarka

[IpoBenenuie ucnbiTanusg. M3 mpoOsl opranuueckoro yaoOpeHusi B OIOKCHI U

dapdopoBbIe YAk MOCE TIATEIHHOTO MEPEMENIMBAHUS OTOUPAIOT HABECKU HE
MEHEe YeM M3 IISITH Touek oTOopa. HaBecku nomxHbl mMeTh Maccy - 15-20 r (£0,1 r)
JUIsl ompenienieHus MmaccoBoi joau Biard u 150 - 200 r (£0,1 r) mns onpeaeneHus
MacCOBOHM JI0JIU CyXOro octaTka. Brokcel M (aphopoBble Hallku MpPeIBapUTEIHHO
JOBOJAT B cymwibHOM MiKady npu temneparype 105-110°C 1o mocTostTHHONM MaccChl
(Mo).

Jns ompeneneHuss MacCoOBOM JOJMM Biaru OIOKC C HAaBECKOM CTaBAT B
CYIIWJIBHBIN mIKad, npeasaputenbHo Harpetbiil 10 105 - 110°C u BhICYHIMBAIOT B
TEUEHUE 5 4, 3aTE€M OXJAXIAIT Ha BO3AyXe B TeueHHe 30 MHUH W B3BELIMBAIOT.
Kaxnoe nocnenytoiiee B3BENIMBAHUE MPOBOMAST MOCIE BHICYIIMBaHUS B TeueHue 30
MHUH U OXJIQXAEHUS Ha BO3AyXe B TeueHue 30 MUH. AHAIU3 CUMTAETCS 3aKOHYEHHBIM,
€CJIM Pa3HOCTh PE3y/IbTaTOB JABYX MOCJCAYIONIMX B3BeIIMBaHMUN (M3) HE MPEBHIIIACT
0,1r.

[Ipu ompeneneHnn MaccOBOW JOJIM CyXOrO OCTaTKa HABECKY OPraHHMYECKOro
yaoOpenust B papopoBoil yarike MoMenialoT Ha BOJSHYIO OaHIO U BBITAPUBAIOT
I0oCyXa MpH TNEPUOJMYECKOM TIOMEIIMBAHUU CTEKJISIHHOW TMaJO4yKol. 3arem
MEPEHOCST B MPEABAPUTENILHO HAIPETHIN CYIIMIbHBIN MmKad 1 BRICyIIMBaOT npu 105
- 110°C u noBozsT 10 MOCTOAHHOUW Macchl. [lepBoe B3BemMBaHue NpoBOIAT yepes |
4, moBTOpHOE 4epe3 30 mMuH. Kaxkaplil pa3 nepesa B3BELIMBAaHUEM Yallly ¢ HABECKOI
OXJIAKIAIOT Ha BO3AyX€e B TeueHue 30 MUH. AHAJIN3 CUMTAETCS 3aKOHUYCHHBIM, €CIU
PasHOCTh PE3yJbTATOB JABYX MOCISAYIOMINX B3BEIIMBaHu# (M) He mpesbimaeTt 0,1 T.

MaccoByto noto cyxoro octatka (X%) BEIYUCISAIOT 0 popMyIie

44



(m, —m,)x100
m, —m,

X% =

1)

rae M - macca GpaphopoBoii YalIKu ¢ IPOOOH 10 BHICYIITHBAHUS, T;
m; - macca ¢gapdopoBoii yamku ¢ mpo0oil mocie BEICYIINBAHUS, T;
Mo - Macca ¢apdopoBoii gamiku 6e3 MpooHI, T;

Maccosyro gomto Biaaru (W%) o gpopmyie (2) unu (3):

W%=100-X% (2)
W% — (m, —m,)x100 3)
m, —mj

re M; - Macca 6rokca mpoOoii 10 BHICYIIIMBAHMUS, T;
My - Macca Orokca ¢ mpoOoi Mocie BHICYIIMBaHMUS, T

Mo - Macca Orokca 6e3 mpoowl, T;

4.3. OnpenejieHue B OPraHMYECKUX YA100pPeHUsIX COIePKAHUA OPraHUIeCKOro
BelllecTBa

Cornacno crangapty ('OCT 27980-88) mpemycMatpuBaeTcs BO3MOXKHOCTH
WCIIOJIb30BAaHUS TPEX PA3NMMYHBIX METOJIOB ONpPENCICHUS B OPraHMYECKHUX
YAOOpEHUSIX COACpP)KAHUS OPTraHUYECKOTO BEIIECTBA - TEPMOTPABUMETPUUYECKOTO,
WH(DPAKPACHOTO M OKCHIAMMETPUYECKOro. Bce Tpum MeToma HWMEIOT OJMHAKOBBIC
MOKa3aTeJIi CyYMMAapHOM TMOTPEIIHOCTH, HO HamOoJiee MTPOCTHIM B HCIOTHEHUH
SBJISICTCSI TEPMOTPABUMETPUUYECKHA METOJ, KOTOPHIH OCHOBAaH Ha MPOKAIMBAaHUHU
obpasioB mnpu Temmeparype 800°C u janpHeWIed OIEHKH TOTepU TMpHU
MPOKAJTMBAHUH.

[loaroToBka k aHanuzy. Papdoposbie TUrau npokaimuaoT npu 800°C u

JIOBOJIAT JI0 TIOCTOSIHHOTO Beca (Mp).

IIpoBeaeHue ucnblitanus. g onpeneneHruss MacCOBOM JI0JM OPraHUYECKOIO

BEIIECTBA MCIOJIB3YIOT CYXOi OCTaTOK HABECKH IMOCIIE OMPEIeICHHIS] MACCOBON JI0JIH
Brnaru (. 4.2). 13 oOpa3ma cyxoro ocratka ¢ u3HadainbHbIM Becom 150 - 200 r

IMOCJIC THIATCJIBHOTIO IMCPEMCIIMBAHHA OT6I/IpaIOT HEC MCHEC 4YCM U3 IIITH TOYCK
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HaBecKy (3 1) mis aHanm3a. B3BemmBaHHMe MPOBOIAT C MOTPENTHOCTHIO HE OoJiee
0,001 r.

®apdopoBbie TUTITM ¢ HABECKaMU MOMENIAIOT B XOJOIHYI0 My(heIbHYIO TIeUb,
MOCTENEHHO JI0BOJAT TemmepaTypy mneud 10 800°C u mpokaauBarOT B T€YEHHUE 2 Y.
Turnu ¢ 0307€HHBIM OCTATKOM OXJIAKIAIOT B OTKPBITOM BBIKIIOYEHHOW Meud, a
3aTeéM B JKCHKATOpe C IMOIJIOTUTENEeM BOJbl B TeueHue 30 MuHH, MOCIE Yero
B3BELIMBAIOT C mnorpemHocteio He ©Oonee 0,001 r. Kaxnoe mnocnenyromee
B3BEIIMBAHUE MPOBOAST IOCJE JOMOJIHUTEIBHOIO O030JICHUS B TeuyeHwe | 4 u
oxjnaxnaeHuss B TedyeHne 30 MuH. AHQIW3 CYUTAETCS 3aKOHYEHHBIM, €CIIU
PaCXOXIEHUE MEXAYy pe3yJlbTaTaMH JIBYX IOCIEAYIOIIMX B3BEIIMBAHUI HE
npesbimaet 0,01 r.

MaccoByio JIOJIF0 OpraHMYECKOTO BEIIeCTBa B mepecuere Ha yriepon (X%)
BBIYUCIISIIOT TI0 popMyIie
(mz —

(M =M) 10005
mz - mo

X% =

IJI€ M - Macca TUTJIA C 30JIbHBIM OCTATKOM MOCJIE MPOKAJIMBAHUA, T

M, — Macca THUIJII C HaBECKOM CYXOro OpPraHMYeCKOTO YIO0OpEeHHS JI0
MpOKaJINUBAHUA, T;

Mp - Macca IyCcToro TUIJIA, T;

0,5 —xoadpumuenT nas mepecyera Ha yraepo.

4.4, Onpenesienue pH cojieBoi BBITSKKH OPraHu4YecKuX ya00peHuii

[ToarotoBka kK aHanuzy. lIpuroroBieHne pacTBopa XJIOPHUCTOTO KAJIMS

xoHueHTpamuu 1 moms/mm® (pH 5,5-6,0) nposoamTcs Takke Kak B I 3.5.
I'panyupoBka pH-merpa (ecim 5T0 HEOOXOAMMO) MPOBOJAUTCA aAHAJOTUYHO
MpEICTaBICHHOMY ONKMCAaHUIO B TJaBe 1.7.

[IpoBenenue wucnbiTanus. HaBecky ynoOpeHHs MOMEHIAIOT B XUMHUYECKUN

crakaH BMecTHMOCTEIO 100 cm® u mpunmsaror 50 ¢M® pacTBOpa XJIOPHCTOTO Kallus

KOHLCHTPpAallu1 1 MOJ'H)/I[MS. ITocne THIATCJIBHOTO TIICPCMCHIMBAHUA CYCIICH3UHN
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CTEKJIIHHOM NaJIoukoil B TeyeHue 1-1,5 MUH XuMMHYecKHe CTaKaHbl HAKpBIBAIOT
CTEKJIOM U OCTaBJISIIOT:

- CYCIIEH3MIO0, IPUTOTOBJICHHYIO U3 YAOOPEHHUs C COJIEP)KaHHWEM BJIarM MEHEe
70%, Ha 4-5 4 40 MOJHOrO CMa4yMBaHUA, MEPUOJMYECKH NOMEIIMBAs CTEKISTHHOW
MMaJIOYKOM;

- CYCIIEH3MI0, [IPUTOTOBJIEHHYIO U3 yJIOOpEHUs C COJep)KaHueM Biaru Oosiee
70%, Ha 15 MuH.

[Io mcreyeHuMM yKa3aHHOTO BPEMEHM CYCIIEH3WIO BHOBb IIEPEMEIIMBAIOT U
MOTPY’KAIOT B HEE ANIEKTPOAbI pudopa. Ilokazanus cuuThIBatOT yepe3 3-5 MUH MOCIe
npekpamienuss apeida mnpubopa. g  yCKOpeHHs YCTAHOBJIEHHUS Pa3HOCTH
IIOTEHLIMAJIOB JOIyCKAETCs IEPEMEIIMBAHUE AHAIM3UPYEMOM CYCIIEH3UM I10CIIe

MOTPYKEHUsI B HEe AJIEKTpoAoB. 3HaueHue pH ¢pukcupyrot ¢ Tounoctsio 0,05 ef.

4.5. OnpenesieHue B OPraHNYecKuX yA100peHUusIX coiepkaHus o01ero a3ora

OnpeneneHne OCHOBAHO HAa MHUHEPAIM3ALMM OPTaHMYECKOro yAOOpPEHHs Mpu
HarpeBaHUM C KOHLEHTPUPOBAHHOW CEPHOW KHCIOTOW B NPHUCYTCTBHH IEPOKCHUIA
BOJIOPO/Ia, CMENIAHHOTO KaTaJlu3aTopa WM B pacTBOpE (PeHOJa B CEPHOUM KHCIIOTE.
Pa3nojxeHne opraHuyeckux YyAOOpeHHH B MPHUCYTCTBUU TMEPOKCHIA BOIOPOAA
3aHHMMAaeT CYIIECTBEHHO MEHbIIIE BPEMEHH, UeM JPYTHe METO/AbI PACKPHITHs o0pa3la.
ConepxaHue a3oTa ONpeleNsieTcss MOCie MHHEpPalu3allMi OTITOHKOM aMMmHuaka B
pacTBOp OOpHOM KUCIOTHI U TUTPOBAHUEM CEPHOM KHUCIOTOW MM (POTOMETPUYECKHU.
Jliist onpefenennst oOUIEro a30Ta B OPraHUYECKUX yJIOOPEHUSIX MOXKHO MCIOIb30BATh
paznuyHble BUIbl ABTOMATHYECKUX UM  TOJYyaBTOMATHUECKUX JIaDOPATOPHBIX
aHaNM3aTopoB a3zoTa no Keenpaamto, 4TO B 3HAYMTEIBHOM CTENEHU YCKOPSET U

oOJjeryaer IMPOBCACHUC aHAJIN3a.

4.5.1. IlpuroroBJjieHHe MUHEPAJIN3ATA

[IpoBenenue ucnbiTanus. Jljisi  omnpenenaeHus OOIIEro a3oTa  MOXKHO
UCIIOJIB30BAaTh CYXOM OCTaTOK HAaBECKH OPTaHWYECKOTO YAOOpEHUs IocIe

OonpcACIICHUA COACPIKAHUA BJIard. 3 CyXOoro ocCraTtka IocCj€ C€ro TIaTCJIbHOIO
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nepeMeluBaHusl OTOMpaloT HE MeHee YeM U3 IATH Touek HaBecky 1,040,001 r. Ecnu
aHaJu3 TpoBoAAT uepe3 12 u u Oosee, mocie ONpeneaeH!s MacCOBOM JIOJIM BIIar,
CYXOM OCTaTOK HaBECKH IO/ICYIIMBAIOT B CYIIMJIbHOM IIKady B TeueHue 1 4 npu 100-
105°C. Ilpu HCOAB30BaHUM ISl aHAIM3a OPTraHUYECKOTO YIOOpEHHsI C MCXOAHOU
BJIQYKHOCTBHIO oTOMpaercs HaBecka B 20+0,1 r.

HaBecky cyxoro ynoOpenust nomemaror B kos0y Keenpaans, nodasisior 20
cM® KOHLIEHTPUPOBAHHON CEPHON KMCIIOTHI U 3 CM° pacTBOpa MEPOKCUIA BOJAOPOIA €
maccoBoi goneit 30%. Conepkumoe KOjiObl TIIATEIBHO MEPEMEIIMBAIOT JETKUMHU
KPYTOBBIMHU JBMKEHUSIMU, O0€CIIeunBas MOJHOE CMaulBaHUE HABECKH, U OCTABIISIIOT
Ha 12-15 4. 3ateM kon6y m06aBisIOT eme 3-5 cM® mepekucu BogOPOaa U IOMEIIAIOT
B BBITSDKHOM mKa¢) Ha KojOoHarpeBaTeslb Ha ra3zoByo ropenky. Konba Keenbnamns
JOJDKHA HWMETh HakIOH 35° K BepTUKaind. B oTBepcTHe KOJIOBI NOMEIIAOT
CHELMAJIbHYIO CTEKJISIHHYIO KallJIEBUHYIO HETEPMETUUHYIO MPOOKY UIIN CTEKISTHHYIO
BOPOHKY M OCTOPOKHO HarpeBaroT, u30eras OypHOTO BCKUIIAHUSI.

[Ipy aHanu3e OpPraHMYECKOTO YAOOPEHHs] C HMCXOJHOM  BIAXKHOCTBIO
oTOMpaeTcs HaBecka, nomemaercs B konby Keembpana, mo6asmsercs 40 cm®
KOHIICHTPUPOBAHHOM CepHOM KHCIOTBI M 0,5 T CMEmaHHOro KaTaau3aropa.
Kunsuenue npoBoJsT 10 MOJHOTO oOeciBeurBaHus pacTBopoB. [locie oxnaxxaeHus
MOJIyYeHHblE MUHEpaan3aThl U3 KoJObl Kbenbrans KOJMUECTBEHHO MEPEHOCST B
MepHylo konby Ha 250 cm®, npenpapurensHo HamuB B Hee 25-30  com®
JUCTUJUTMPOBAHHOM BoAbl. llocie MOTHOro OXJaXKIEeHUsT HArpeBLIErocsl pacTBOpa

K0JI0a JJOBOAMUTCS O METKU JUCTUILTUPOBAHHON BOJIOM.

4.5.2. Onpenenenne B MUHEPAJIN3aTe U3 OPraHUYECKUX y100peH copepKaHus
AMMOHHUS OTTOHKOM

HDOBCI[CHI/IG HCIIBITAHU. OTFOHKy aMMHaKa IIPOBOOAT Ha CICHHUAJIBHBIX

yctaHoBkax unu npuoopax (Cepenesa, u np.). Ilpu mcnosb30BaHUM YCTAaHOBKH B
OTTOHHYIO KOIOy momemaroT 35-50 cm® mMunepanmusara, B npuemHuk - 30-40 cm®
pacTBopa OOpHOM KHCIOTBI MaccoBou noied 4% wm mnpubamisatoT 3-5 Kamenb

CMCIIaHHOT'O HMHIAWKATOPA. HpI/IeMHI/IK IIOACTABJIAIOT IIOA XOJOAHWJIBHUK Tak, YTOOBI
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6apboTep XOJ0aUIbHUKA OBLI MOJHOCTHIO MOTPYKEH B pacTBOpP OOpHOM KHUCIOTHI. B
OTTOHHYIO KOOy Yepe3 BOPOHKY OCTOPOXKHO mnobasisior 25-30 cm® pactopa
rujpara oOKuch Hatpusi MaccoBod gonedt  40%. BoOpoHKY OIOJIaCKUBAIOT
IUCTUJUTMPOBAHHOM BOJIOM € TakUM pacdyeToM, 4YTOObl OO0BEM JKHUIKOCTH B
peakuoHHO#i kon6e coctaui 100-150 cm®, HauMHAIOT HATPEB M JOBOAAT PacTBOP
no kuneHus. OTroHKy BeIyT 1O TeX IOp, NOKa He meperoHutcs 2/3 oObema
KHUAKOCTU. [lONIHOTY OTrOHKHM KOHTPOJIUPYIOT MPoOOH KOHIEHCAaTa C PEaKTUBOM
Heccnepa wnu no unaukaropuoit Oymare (pH aucTuiista T0JKEH COCTaBlATh 6-7
en.). CoaepkuMoe TPUEMHHKA TUTPYIOT PAaCTBOPOM CEPHOW KHCIOTHI MOJISPHOM
xoHueHtpamuu 0,05 Mons/mM° 10 Iepexoja 3e7IeHOM OKpAacKM B MAalIMHOBYIO.
OnHOBpPEMEHHO IO TOH K€ CXeMe MPOBOAST XOJIOCTOM aHau3 6e3 mpoObl y100peHUs.

MaccoByto oo obmiero azora (X%) B ya100peHUH ¢ UCXOJAHOU BIIaXKHOCTHIO
BBIYHUCIISIOT TI0 (hopMyJIe:

0,0014 x (V, —V,) x 250x100
V, xm

X% =

rae 0,0014 - macca a3oTa, cOOTBETCTBYIOmas 1 ¢cM® pacTBOpa CEpHOM KHUCIOTHI
MonspHOi KkoHnenTpamuu 0,05 Mons/gM°, HM3pacXOJOBAHHOM HAa THTPOBAHHUE
aHaJIM3UPYEMOT0 PacTBOpA, T;

Vi - o0peM pacTBOpa CEpHOM KHCIOTbI MOJSpHOW KoHueHTpauuu 0,05
MOJIB/IM®, U3PACXO0I0BAHHBIM HAa TUTPOBAHUE AHAJIU3UPYEMOTO PACTBOPA, CM>;

Vo - o0beM pacTBOpa CEpHOM KHCIOTHI MOJIsipHOW KoHIeHTparuu 0,05
MOJIB/IM®, U3PACXO0I0BAHHBIA HAa TUTPOBAHUE B XOJIOCTOM OIIBITE, CM,

250 - 00beM HCXOTHOTO PacTBOPA, CMS;

V, - 00bEM aHATU3UPYEMOTO PACTBOPA, B3ATHIN JUIsi OTTOHKH, CM,

M - Macca HaBECKH, T.

[Ipn HEOOXOMMMOCTH TiepecueTa COACpXKaHUsA OOIIero a3oTa Ha CyXoe
BeecTBo ynoopenus ( X;%) M0OKHO UCIIONB30BaTH GOPMYITY:

_ X%x100

X, % =
100— W

rae W - MaccoBasi JI0Jisl BJjlard B opranudeckoM ynoopenuu (ri. 4.1), %.
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MaccoByro momo obmero azora (X%) mnpu aHammze Cyxoro ooOpasia

yI0OpeHust BEIUMCISIOT MO (hopMyIie:

~0,0014x(V, -V,)x250x100 N
V, xm

X%

X% AMM

rane 0,0014 —macca asora, cooTBeTcTByIomas 1 cm® pacTBopa CepHOM
KMCIIOTBI ~MOISPHO KoHueHTpauuu 0,05 Mons/nM®, HM3pacxoJ0BaHHOH Ha
TUTPOBAHUE aHAIM3UPYEMOI'O PacTBOpPa, T;

Vi - o0peM pacTBOpa CEpHOM KHUCIOTHI MOJSpHOM KoHueHtpauuu 0,05
MOJIE/IIMS, M3PAcX0I0BAHHBIN HA THTPOBAHUE aHAIU3UPYEMOTO PacTBOpPa, CM>,;

Vo - o0peM pacTBOpa CEpHOM KHCIOThl MOJSpHOW KoHueHTpauuu 0,05
MOJIb/IM®, M3pacXOOBAHHEINA HA THTPOBAHKE B XOJIOCTOM OIIBITE, CM°,

250 - 00beM HCXOTHOTO PacTBOPA, CMS;

V, - 00bEM aHATU3UPYEMOTO PACTBOPA, B3ATHIN Ul OTTOHKH, CM,

M - Macca HaBeCKH, T.

X%amm — MaccoBas JI0Jisl aMMOHUHHOTO a30Ta, pacCUMTaHHas Ha CyXou
npoaykT (cM. ri. 4.4.), %.

Peaxmusvl: 1) Cmewannwiti kamanuzamop 100,0 e cepuoxucnou meou u 3,0 2
MEMANIUYecKo20 celeHa CMewusarm u muamenabHo pacmupaiom & gapghoposotl
cmynke.

2) Pacmeop 6opHoti kucromel ¢ maccosou donetl 4%. 40,0 & 6opHoii kKuciomol
pacmeopsrom npu Hazpesanuu 6 200 cm® oucmuniuposanHoil 600bl 6 MePHOL Konbe
emecmumocmoto 1 om®. Ilocne oxnasxcoenus obvem pacmeopa 00600am 00 MemKu
OUCMUTIUPOBAHHOU BOOOI.

3) Pacmeop cuopama oxucu nHampus maccosou ooneti 40%. 400,0 2 euopama
oKkucu Hampus nomewaiom 6 gappoposviii cmakan eémecmumocmvio 1 OM® u
npunuearom 600 cm® Oucmuniuposannot 600bl Npu NOCMOAHHOM NOMEUUEAHUL
cmekAHHOU nanoukou. Ilepemewusanue pacmeopa 6edym 0o mex nop, noka 2uopam
oKkucu Hampus He pacmeopumcs noanocmviro. Illocne oxnasxcoenus pacmeop

nomewarom 8 noJUIMUIEHO8bLU (PIAKOH U 3AKPbIBAION NOJUIMUIEHOB0U NPOOKOI.

50



4.5.3. @oToMeTpUUIECKOe ONpeAeIeHne CO/lepKaHNsl aMMOHMS B MUHepaJu3aTe
U3 OPraHuYecKuX yAo0peHuit

[loaroroBka k pa60Te. HpI/II‘OTOBHCHHe OCHOBHOTI'O O6p3,3HOBOFO pacTBOpa.

Hasecky xmopucroro ammonums (1,910 1), mpemBapuTeNbHO BBICYIICHHOTO JI0
nocroaHHOM Maccel npu 100-105°C, pacTBOpsitOT B JUCTHWIUIMPOBAHHOW BOJAE B
MEpHOH KOIOEe BMECTUMOCTBIO 1 aAM® M J0BOAAT OOBEM AUCTHILIATOM O METKH.
[MonyueHublii pactBop comepxur 0,5 mr asora B 1 cm®. [ IPHUTOTOBIICHUS
PacTBOPOB CpaBHEHHS B MeEpHbIE KOJIObI BMectMMocThio 100 cm® momemaror

cieayomnme 00beMbl 00pa3loBOro pacTBOPA XJIOPUCTOTO AMMOHHSL:

KonuuectBo paboyero

00pa3IOBOrO PacTBOpa, Cir 0 2 4 18112 11620 ;24 |28 |32

MaccoBas mons azora (B %) B

o 0 025:05:1i{15:2 :125:30:i35:4,0
riepecyeTe Ha CyXOi MPOIyKT

3areM B KaXIyI0 KOJIOY IPHIMBAIOT 10 50 cM® qUCTUILIMPOBAHHON BOJBI, MO 8
cM® KOHIIEHTPUPOBAHHOW CEPHOM KHCIIOTBI, MEPEMEIIMBAas COIAEPKHMOE KOJIO.
Harpesmrytocst cMmech OXJaXIalOT U JIOBOAAT OOBEMBbI PAacTBOPOB JI0 METKH
OUCTWIUTMpOBaHHOW BoJoM. Ilo modydeHHbIM 0Opa3LoOBBIM pPACTBOPAM CTPOAT
rpagyupoBOYHBIA TIpaduK, TOBTOPSIL XOJ OCHOBHOrO aHaiuza. OOpasloBble
pPacTBOPHI XPaHSAT B XOJOAMIBHUAKE B TEUCHHE 3-X MECSIICB.

[IpoBeneHNe WCHBITAHUS. B KOHWYECKHEe KOJIOBI BMecTHMOCThio 100 cm®

nomemaroT 1o 0,5 cm® pacTBOpa MUHepanu3aTta (BKJIIOUYas U MMHEPAIU3aT XOJI0CTOM
3

npoObl) u gobaBisitor 1Mo 50 cm® pabouero OKpallMBaIOIIEr0 PacTBOpa,
IEPEMEIIMBAIOT, MPUOABIIAIOT 10 2,5 CM® pabovero pacTBopa rMIOXJIOPUTA HATPHS
CHOBa MepeMelmunBaroT. PacTBOpBI OCTaBIAIOT HA | 4 MpU KOMHATHOM TeMIlepaType
70 TIOJIHOTO pPa3BUTHUs OKpacku. ONTHUYECKYHO IJIOTHOCTh PACTBOPOB H3MEPSIOT
OTHOCHUTENBHO pacTBopa cpaBHeHUst No [, mpu nyirHe BOJTHBI 655 HM U TOJIIIMHE CIOS
10 mm.

O06paboTKa pe3yIbTaTOB. MaccoByto gomo obmero azora (X%) B

IPOIICHTaX B MEPECYETEe HA CyXOH MPOAYKT BRIYUCIISIOT 1O hopmyIie:
X% = (Xl-Xo) + X% MM
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rae Xi; - MaccoBas JOJisE a30Ta B aHAJIM3UPyeMoW MpoOe, HalJeHHas 110
rpagyupoBOYHOMY rpaduKy, % Ha Cyxoi MPOIYyKT;

Xo - MaccoBas M0 a30Ta B KOHTPOJIBHOM OIBITe, HaWICHHAs TI0
rpaxyrupoBodHOMY Tpaduky, %o;

X%amMMm - MaccoBas OIS aMMOHHMHOTO a30Ta, pacCUMTaHHAs Ha CyXOu
npoaykt (cm. rin.4.4.), %.

Pe3ynbrarel aHaNW30B OPraHUYecKHUX YAOOPEHHH B CYXOM COCTOSIHHE
NEPEeCYNTHIBAIOT HA UCXOAHYIO BIAKHOCTh, YMHOXast Ha KodduimeHT K, KoTopbIit
BBIYHUCIISIOT TI0 (popmyie:
~100-W
100

rae W - MaccoBasi JI0JIs BJjIard B opraHudeckoM ynoopenuu (ri. 4.1), %.

K

Ecin  pesynmpraT uW3MEpeHUS ONTHYSCKOW IUIOTHOCTH aHAJM3HPYEMOTO
pacTBOpa BBIXOAUT 33 TIPEICNBl TI'PaTyHPOBOYHOrO Tpaduka, OIpeaeicHHe
MOBTOPSIOT, IPEIBAPUTEIIHHO pa3baBuB aHAJTN3UPYEMBIT pacTBop
JTUCTUJTUPOBAaHHOM BOI0M. Pa3baBieHue yuuThiBaeTCs pu 00pabOTKe pe3yIbTaToB.

Peaxmusuwi:

1)  3anacnoii oxpawusarowuti comosumcs ananocuuno 2u. 1.3.

2)  Pabouuti oxpawuearowuii pacmeop - 6 MNIOCKOOOHHYIO — KOJOY
emecmumocmoro 4000 cm® nomewaiom 250 cm® zanacnoco oxpawuearoue2o
pacmeopa, npunusaiom 2000 cm® oucmuniuposanmoii 600wt u 100 cm® pacmeopa
2udpama OKUCU HaAMpus MONAPHOU KOoHyenmpayuu 2 moav/om®, a zamem 4,7 2
mpunona b.

3)  3anacwhou pacmeop eunoxnopuma Hampusi 20MOGUMCST AHALOSUYHO 2]1.
1.3.

4) Pacmeop eunoxnopuma nampusi ¢ Maccosou donei akmushozo xaiopa 0,12
%. 3anacuoti pacmeop ¢ uzeecmHOU KOHUEHmMpayueu aKmueHo2o Xiopa
pazbasnsemcs OUCMULIUPOBAHHOU 8000l 00 3A0aHHOU KoHyewmpayuu. Pacmeop

NpUMeHAEMCs 6 Oenb npuconioeierusl.

52



4.6. doTomMeTpHUeCKOe oNpe/iesieHHe B OPraHNYecKuX yI00peHusiX coaepKaHus
aMMOHMIHOIO 230Ta
MeTton oOCHOBaH Ha M3BICYEHWHM AMMOHMMHOIO a3zoTa M3  IpoObl
OpPraHUYEeCKOTo YJIO0OpEHHs PacTBOPOM COJIIHOM KHCIOTHI ¢ KoHueHTparueil 0,05
MOJIB/IM® ¢ POTOMETPHUECKHM OIPEIETEHUEM CONEPIKAHUS AMMOHHUS.

M3BlIcUeHMEe aMMHMAYHOrO a30Ta. HaB€CKy y,[[06pCHI/Iﬂ B COCTOAHHNU HCXOHHOﬁ

BIAKHOCTH TOMEIIAIT B KOOy BMecTHMOCTBIO 500 ¢m® u mpummsaror 200 cm®
pacTBOpa CONSHOM KUCIOTHI ¢ KoHueHTpanuei 0,05 mons/nve. Koiby nmomemaroT Ha
poratop u BeTpsaxuBaloT B TeyeHne 30 wmuH. IlonydeHHYO CyCHEH3HIO
OTGUIBTPOBBIBAIOT Yepe3 cyxou ckiamyaTeii ¢unbTp. ComepxumMoe Ha (PUIbTPE
npoMbIBaroT 2-3 mopuusamu (o 30-50 cm® kaxngas) pacTBOpa CONSHOW KHCJIOTHI.
O0BbeM MOIydYeHHOro B KojOe ¢uibTpaTa JOBOASAT O METKH TOW K€ KHUCIOTOM.
[Tony4deHHBII pacTBOP UCHOJIB3YIOT JJIs1 ONPEAEICHNUS AMMOHUMHOTO a30Ta OTTOHKOM
o metony Keenpaans (cM. 1. 4.5.) i GOTOMETpUUECKH.

DOoTOMETPHUUCCKOEC ONPEACICHUE COJACPKAHNSI aMMOHMMHOIO 230Ta.

[TpuroroBicHUE 0OPA3IIOBOTO PACTBOPA XJIOPHCTOI'O AMMOHHS TIPOBOAUTCS TaK
ke, Kak onucaHo B riaBe 4.5. [ MpUroToBIICHUsT pacTBOPOB CPABHECHUS B MEPHBIC
k0706l BMecTUMOCTBIO 100 cM® MOMEIaoT cieayomue 00beMBI 00Pa3OBOro

pacTBOpa XJIOPUCTOIO AMMOHMUSI.

KomnuuecTBo 06pasioBoro

3 0 1 2 4 16 8 110 |12 |14
pactBopa, cM

MaccoBas 1019 aMMOHUHHOTO

azora (N-NHa B %) B o0Opasue ¢ 0 0,025 | 0,050 | 0,1 /0,15 0,2 /0,25 0,3 0,35

HCXOTHOM BIIQXKHOCTBIO

3aTeM B KaIyr0 KOOy H00aBisioT o 50 ¢cM® IMCTUIIIMPOBAHHOM BOIBI, IO 8
cM® KOHIIEHTPUPOBAHHON CEPHOM KHCJIOTHI, COAEPKMMOE KOO IEpeMELINBAIOT.
[Tocne oxnaxaeHuss oOBEMBI PACTBOPOB JOBOAST NUCTUIUIMPOBAHHOW BOJOW 0
METKHU.

[IpoBenenue ucnelTanus. B konmueckue konos! Ha 100 cM 2 nobasmstor o 0,5

cM®  aHAMM3MpYEeMOW CONSHOKUCIOW BBITSKKM. JlanbHEWINMH X0 — aHAIM3a

aHAJIOTMYEH OMMCAaHHOMY B riase 4.5.2.
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OOpaboTka pe3ynbTaToB. [lodbp3ysich TrpaayUpoOBOYHBIM TpaduKoM, IO

pe3yJbTataM OMNPEACNICHUS] ONTUYECKON IJIOTHOCTH aHalM3UPYEMbIX pPacTBOPOB
HAXOJSAT MAacCOBYIO JIOJII0 aMMOHUWHOTO a30Ta B IMpOIEHTaX Ha OpraHU4ecKoe
ynoOpeHue C HCXOMHOW BiIaxHOCThIO (Xi). 3areM JAenaloT TONpaBKy Ha
3arpsi3HEHHOCTb PEAKTUBOB M BOJIbI aMMHUAKOM IO (hOpMyJie:

Xz = Xl-Xo

rae Xy - WCTHHHAS MaccoBas JOJsS a30Ta B aHanmm3upyemou mpode, % Ha
IPOJYKT C UCXOTHOU BIIAXKHOCTBIO;

X1 - MaccoBas JoJid a30Ta B aHAIM3UPYEMON MpoOe, HaWJECHHAs IO
IpayupOBOYHOMY I'paduky, % Ha NPOAYKT C UCXOJHOU BIAKHOCTHIO;

Xo - MaccoBas oyl a30Ta B KOHTPOJILHOM OIBITE, HalJeHHas IO
rpagyupoBOYHOMY I'paduky, %o;

Peaxmusuwi:

1) Pacmeop conamoii kuciomot moaspuoti xonyenmpayuu 0,05 monv/om®. 4,1
eM® KOHYeHMpUpoBanHoLi CoNAMHOL KUCIOMbL pa3basnsion OUCMUAIUPOBAHHOL 60001
6 Mepnoti konbe obvemom 1 0m3, 006005 0bvem pacmeopa 00 MemKi.

2) 3anachotl okpawusaowull 20mosumcst anaiocuyno ai. 1.3.

3) Pabouuti oxpawusarowuii - pacmeop. B niockodomnyio Kooy
emecmumocmoio 4000 cm® nomewaiom 250 cm® 3anacnozo oxpawuearoue2o
pacmeopa, npunuearom 2100 cm® oucmunnuposannoii 600bl, a 3amem pacmeopsrom
4,7 2 mpunona b.

3) 3anacmot pacmeop eunoxiopuma Hampusi 20MmosUmcs anaiocudno 2i. 1.3.

4) Pabouuil pacmeop cunoxaopuma 2omoeumcs aHaio2udto 2i. 4.5..

4.7. OnpenesieHue B OpraHnuecKuX ya100peHusix coaep:kanus oomero gocdopa

Conepsxkanue obmero (ochopa mpoBOoAUTCS MOCIE MUHEPATIU3AINN CYXOTO
OpPTaHWYECKOTO YIOOpPeHHsI TNPU HArpeBaHUM C KOHIICHTPUPOBAHHOW CEepHOMU
KHCIIOTOH B TPUCYTCTBHM IEPOKCHIA BOJOPOJA WM CMEIIAHHOIO KaTajiu3aTopa.
Onpeneneaue ¢ochopa OCHOBAaHO HA H3MEPEHHUHU OINTHYECKON IIJIOTHOCTH

OKpaleHHoro  (GocHopHO-MOIUOIEHOBOIO KOMILUIEKCA, BOCCTAHOBJIEHHOTO 0
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MONHOIEHOBOM cuHH. [l aHanW30B MOXKHO HCIOJIB30BaTh MUHEpaIM3arT,
MPUTOTOBJICHHBIA IS OMpeeneHuss o0mero aszora. [Ipm OTCyTCTBMHM TOTOBOTO
MUHEpaiM3aTa JJisi OINpeJesieHus: maccoBol jgonu oOmero ¢dochopa MOKHO
HCITOJIB30BaTh CyXOH OCTAaTOK HABECKM IIOCJIC OIMPEACIICHUS MACCOBOW JOJIM BJIATH
(r1. 4.1) 1 mpoBecTH ero MUHepaiu3aluio aHaioruvHo 1. 4.5. Ecin onpenencaue
MaccoBoM goau obiero ¢pochopa npoBoAiT uepe3 12 4 u 6osee mociie onpeaeaeHus
MacCOBOM JIOJIM BJIarW, OCTaTOK HaBECKH MOJCYIIWBAIOT B CYIIMJILHOM IIKady TpH
100-105°C B Teuenne 1 4. IIpu oTCyTCTBUU CyXOro ocratka oOpaszel yaoOpeHus
TOTOBUTCS cOryiacHo . 4.1,

[lonroroBka Kk pabote. IlpurotoBnenue oOpaszmoBoro pactBopa. 1,916 r

MPEABAPUTENIBHO  BBICYHIEHHOTO 10 NOCTOSHHOM Maccel mnpu  105-110°C
onmHo3amenieHHoro  ¢ocpopuokucioro  kamus  (KH,PO,)  pactBopsior B
IUCTHUIMPOBAHHOM BOJE B MEPHOM Ko16e Ha 1 am® |, 00bem moBoaAaT 10 Metku. B 1
cMm® mosryueHHoro pactsopa cogepxkurcs 1 mr P,0s u 0,66 mr K7O.

PacTBOp MCIONB3YIOT JJIsl MPUTOTOBJICHUS PACTBOPOB cpaBHEHUs. JlJist 3TOTO B
MEpHBIE KOJOBI BMeCTHMOCTBIO 500 cM® IIOMEWIAT CIEAYIOMHE OOBEMEI

00pa3IoBOroO pacTBopa:

KonunuectBo 06pasinoBoro

3 0 2 4 6 8 {10 12 {16 20 | 25
pacTBopa, cM

Maccosas nonst P2Os B cyxom

obpasie, B % 0 01 02 {0304 {0506 {08, 1 {125

B kaxnayro koyi0y JOJMBAIOT 10 MOJIOBUHBI 00beMa TUCTUIIMPOBAHHYIO BOAY,
106aBIsA0T 15 ¢M® KOHIEHTPUPOBAHHOW CEpHOM KHMCIOTHL Ilocie OXJaKIeHus
o0beM pacTBOopa B Ko0J0axX AOBOIST JO METKM JAUCTHUJUIMPOBAHHOW BOJON W
TIIATENIbHO MepEeMEeIINBaOT. PACTBOpPHI CpaBHEHUS XPaHST B XOJOAWIbHUKE HE OoJiee
3 mec. Mx wucnomp3yrT ISl TOCTPOCHHS TPAAyHMPOBOYHOrO rpaduka B JICHb
MIPOBEICHUSI aHAJIN3A.

IIpoBenieHre UCTILITAHUS.

B konuueckue Komoel BMectHMOCThIO 100 cm® orbuparor mo 2 cm®
AHAJM3MPYEMOTO MUHEPAIN3aTa, KOHTPOIBHOTO PACTBOPA M PACTBOPOB CPABHEHHS,

noGasisor mo 50 cm® peakTBa B, mepeMeIIMBAIOT M OCTAaBISAIOT HA 30 MMH s
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MOJTHOTO Pa3BUTUA OKpacku. ONTUYECKYI0 IUIOTHOCTh PACTBOPOB HU3MEPSIOT Ha
doTokoIopuUMeTpe ¢ KpacHbIM cBeToGMIbTpoM (710 HM) mipu TosmuHe citost 10 M.

Oo6paboTka pe3ynbTaToB. llonb3ysach TpagydupOBOYHBIM TpaduKOM, IO

pe3ynbTaTaM OMPENCICHHS ONTHYECKOW IJIOTHOCTH B aHAIM3HPYEMBIX PacTBOpPax
HaxoaiT MaccoByro nomo (ocdopa (P20s) B cyxom obpasiie (Xi), AeIar0T MOIPaBKY
Ha 3arpsA3HEHHOCTh PEaKTUBOB M BOJIBI (pochopom mo dhopmyie:

X2 = Xl-Xo

rne Xy — UCTHHHAs MmaccoBas aois P;Os B ananmusupyemoit mpobe, % Ha
cyxou oOpa3zerr;

X3 — wmaccoBas gpons P,Os B amammsupyemol mpoOe, HaiJACHHAs 110
rpaaxyupoBoYHOMY Tpaduky, % Ha cyxoil oOpaszerr;

Xo — w™accoBas gomst P2Os B KOHTPOJBLHOM OIBITE, HaWIEHHAs II0
rpagyupoBOYHOMY Ipaduky, %o;

Peaxmusuwi:

1) Peaxmusbl 011 npogedenuss MuHepaluzayuu oopasya 20moesamcs
ananoeuuro an. 4.4.

2)Pacmeop ceproii Kuciomul MOAApHOL Kouyenmpayuu 2,5 monv/om®. 600-700
em® Qucmunauposannoli 60061 nomewarm 6 Mepuyio koiby emecmumocmoto 1 om® u
npunuearom 140 cm® xonyemmpupoeannoii ceproui xuciomul. Ilocne noanoz2o
OXJIAJHCOEHUSL PACBOPA 00beM HCUOKOCMU 008005IM 00 MEMKU.

3) 12,0 2 MonubOeH080-KUCI020 AMMOHUSL NOMEWAom 6 MEPHYIO KOOy
emecmumocmoro 250 cm®, pacmeopsiiom 6 OUCMUNIUPOBAHHOL 600€ U 00800SM
00vem 0o memxu. 0,29 2 cypbMAHO-BUHHOKUCI020 KAIUSL NOMEUAIOM 8 MEPHYIO KOOV
emecmumocmoto 100 cm® , npunusaiom OucmunIuposantyio 600y 00 MemKu.

Oba pacmeopa ciusaiom 6 Mmepuyio Koaby emecmumocmuvio 2000 cmd,
oobasnsiom 1 cm® pacmeopa cepHoli Kuciomvl MOAApHOU KoHyenmpayuu 2,5
monv/om®. Tlocne oxnascoenus obvem 006004m 00 MemKu OUCULIUPOBAHHOU
600011. Peakxmue xpansam 8 CKISHKE U3 MeMHO20 CMeKI1a 8 X0JI00UIbHUuKe He bonee 3

Mmec.
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4)Peaxmus b. 0,53 2 ackopOouro8ou KUCIOMbl NOMEWaom 8 MepHyr KoaOy
emecmumocmoto 500 cm® u npunuearom 100 cm® peaxmuea A. Ilocrne pacmeopenus
ACKOPOUHOBOU KUCTIOMbL 00beM pacmeopa 00800sm 00 memku. Pacmeop comosam u

Uucnojb3syrom e OeHb aHaIu3d.

4.8. OnpenesjieHue B OPraHMYeCcKUX yA100peHUsIX colepPKaHus 001ero Kajans

Conepxxanne oOmiero Qochopa MpPOBOAUTCS MOCIE MHUHEpPAIM3AIUU CYyXOTo
OpraHUYecKOTr0 yAOOpEeHHs TpH HarpeBaHUU C KOHIICHTPUPOBAHHON CEpHOU
KHUCJIOTOM B MPUCYTCTBUU MEPOKCHUAA BOAOPOAA WM CMEIIAHHOTO KaTanu3aTtopa. s
aHajM3a UCIOJb3YeTCsl MUHEpalu3aT, MPUTOTOBICHHBIM JJIS ONpeeseHusl oOIero
azota win ¢ocdopa, Ipu UX OTCYTCTBUU MHUHEPAIH3AT TOTOBUTCS aHAJIOTHMYHO TII.
4.5. umu 1. 4.7. ConepxaHue Kaiausi B MUHEpAIU3aTe OMPEACISIETCS IJIaMEHHO-
(hoTOMETPHUYECKH.

[TonroroBka K pabore. B KkadecTBe HMCXOAHOTO OOpa3OBOTO pacTBopa

VICTIONIB3YETCS PACTBOP, IPUTOTOBICHHEINA aHanoruduo ri. 4.6, B 1 cm® xoToporo
conepxurca 0,66 mr K,O. B mepHble Konbsl BMecTUMOCThI0 500 cM® momemaror

cieayoomme o00beMbl 00pa3loBOro pacTBopa:

KomnnuecTBo 06pasioBoro

3 0 1 5 10 ¢ 15 { 20 { 25 { 30 | 35
pacTBopa, cM

Maccosas nons K20 % B cyxom

0 0,03 { 0,16 {033 05 i{0,66:0,82:0,99 1,16
obpasiie

B kaxayro koyi0y JOJMBAIOT JI0 MOJOBHHBI 00bEMa JUCTUIUIMPOBAHHYIO BOAY,
106aBIA0T 1Mo 15 cM® KOHIEHTPUPOBAHHOW CEpHOM KUCIOTHL Ilocie MmoJaHOro
OXJIQXKJIEHUS COJIEPKUMOTO KOJIO 0OBEMBI PacCTBOPOB JOBOJAT 10 METKU. Pabouue
00pa3LoBbIE pACTBOPHI XPAHATCS B XOJOAUIIbHUKE 3 Mec.

[IpoBenenne wucnbiTaHus. PaGoune oOpasiioBble PacTBOPHI MCHOJB3YIOT IS

IpagyupoOBKH MPUOOpPa U MOCTPOEHUS TPALyUPOBOYHOrO rpaduka. 3areM NpoOBOAST
M3MEpEHNEe MHTEHCUBHOCTU U3IYYEHHUS MHHEPAIU3aTOB, MOJYyYEHHBIX M3 00pa3loB
OpPraHUYECKUX YAOOPEHUN U KOHTPOJIBHOTO PacTBOpa.

OO6paboTka pe3ynbTaToB. llosb3yach TIpagydupoOBOYHBIM TIpaduKOM, IO

pe3yiibTataM HU3MCPCHUA HWHTCHCUBHOCTH H3JIYUCHHA MHHCPAIN3ATOB HAXOIAT
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MmaccoByro oo KO B cyxom obOpasue (X3) B mporeHTax. [lemaroT monpaBky Ha

3arpsi3HEHHOCTh PEAKTUBOB M BOJIBI KAJIHEM 10 (hopmyre:

Xz = Xl-Xo

rae, X, - ucTuHHast Mmaccoas nonsa K,O B ananusupyemoit npode, % Ha cyxoi
obpas3err;

X; - wmaccoBag gons KO B aHanusupyemoil npoOe, HaljieHHas I10

rpagyupoBOYHOMY rpaduky, % Ha cyxoil obpasels;
Xo - wmaccoBas ponsi KO B KOHTPOJNBHOM OIBITE, HaWICHHAs IO

rpagyupoBOYHOMY rpaduky, %.

5. AHAJIN3 CAITPOIIEJIEN

[lon  campomensiMu  MOHUMAIOT  MPECHOBOJHBIE  OpPTaHUYECKUE U
OpraHOMUHEPAJIbHBIE JOHHBIE OTJIOKEHUS, 00pa30BaBIINECs B 3aCTOWHBIX BOJOEMax
U3 MPOJAYKTOB paclaja pacTUTEIbHBIX M JKUBOTHBIX OPraHU3MOB U COJEpIKallue
oonee 10% (mo Macce) OpraHMYECKOro BEIIECTBa B BHJIE T'yMyca M pPacTUTEIbHBIX
ocratkoB. Campornenay Mo COCTaBy U CBOMCTBAM MOTYT OBITb — OpraHUYecKHe,
OpTraHHO-TJIMHHCTEHIE, OpPTraHHO-KPEMHE3EMHCTEHIE, OpPTraHHO-M3BECTKOBHUCTHIE,
u3BecTkoBble. Camponenyd ¢ BBICOKUM COJIEP)KaHHEM OpPraHMYECKOIro BEIIeCTBA
OOBIYHO JOOBIBAIOTCS M3 O3EPHBIX M TOPHSIHUKOBBIX MECTOPOKICHHM, KOTOPHIC
dbopMupyroTcs  3a  Cue€T OTMHpaHHS  JMATOMHUTOBBIX  BOJOpOCIEH  WiIn
TOP(POHAKOTIIICHHUS.

BeicokokauecTBeHHble canporenu (1-ro  kiacca TPUTOJHOCTH) MOTYT
OPUMEHSTHCSI B KAdyeCTBE OPTraHWYEeCKOro  ymoOpeHWs TMOJ  BCE  BHIBI
CEJIbCKOXO3SIUCTBEHHBIX KYJIBTYP, B CaJOBOJCTBE, IIBETOBOJCTBE, JIECHOM XO3sIIICTBE,
IIPU PEKYJIbTUBAIIMU NTOYB, OJArOyCTPONCTBE U O3eJIEeHEHUH TeppuTopuil. Canponenu
2-r0  Kjacca TMPUMEHSIOT B  KayecTBE OPraHM4eckoro ynoOpeHust moj
CEJIbCKOXO3SUCTBEHHBIE KYJIBTYPHI, B 103aX, HEe MpeBblimatonux 20 T/ra B mepecyere
Ha cyxoe BemlecTBo. Haubonbmuii 3pdext oT campornesns noiay4yaroT Npyu BHECEHUH
noJi KapTodesb, OBOLIN, KOPHEIIOAbI. OpraHHO-U3BECTKOBHUCTHIE CAMPOINETH MOTYT

HCIIOJIB30BaThCA MOJIsA HM3BCCTKOBAHUA KHCJIBIX IIOYB. Ha ocnoBe C&HpOHCJ’ICﬁ Inpu
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coduetannu ¢ TopdoM, HaBO30OM (TIOMETOM) TIpH COOTHOomieHWH 1:1 momydaroT
KOMITOCTBI, KOTOPBIE HAPSy C OPTaHWYECKUMH CAIpOIesiMUA XOPOIIEro KayecTBa
MOTYT HCIIOJIb30BaThCS KaK KOMITOHEHTHI ITPH COCTaBJICHUH TETUIMYHBIX TPYHTOB.
Texandeckue TpeOOBaHUS K OPraHUYECKUM CaIPOTMENICBBIM yIOOPCHHSIM
omnpenensoTes rocyaapcrBeHHbIM cTanaaptoM - 'OCT P 54000-2010. OtnenpHbie
CBOMCTBa camporiesieii, 0COOCHHO Ba)XKHBIC IMPH COCTABJIECHUM TEIUIMYHBIX TPYHTOB
WJIM TIPUTOTOBJICHUH OPTaHUYECKHUX YAOOPEHHI Ha OCHOBE CaIlPOTIEIIs TIPEICTaBICHbI
B NpwioxkeHun 6. B KauecTBe KOMIIOHEHTOB IMOYBEHHBIX CMECEH, Kak IPaBHIIO,
WCIIOJIB3YIOTCSI OPTaHUYECKUE CAIIPOIIETN TUaTOMOBOTO MPOUCXOKICHHUS C BHICOKHIM
COIep)KaHUEM  OPraHWMYEeCKOTO  BEIIECTBA WM  OPTraHWYECKHE  yAOOpeHWS,

IIPUTOTOBJICHHBIC HA X OCHOBC.

5.1. OT00p ¥ MOATrOTOBKA 00Pa310B canponeJiei
OtOop mnpod campomens U3 3ajlekedl MpU pPa3BEIKE CarpoOIETIeBbIX
MECTOPOXKACHUI, MPOBOAUTCS aHAJIOTMYHO OTOOPY U MOATOTOBKE 00pa3noB TOphoB
(cm. 1. 3.1). OT60p MPOO U3 AOOBITHIX camponene U OpPraHuYeCKUX YyJIOOpeHUi,
MOJIyYeHHBIX Ha OCHOBE camporeneld, a TaK XK€ TMOJArOTOBKa Mpo0 K aHaIHU3y

MIPOBOJIUTCS aHAJIOTUYHO OPTaHUYECKUM YA00peHusM (cMm. 1. 4.1).

5.2. JIabopaTopHblii aHAJIHU3 canponeJien
Jlyst 1abopaToOpHOTO aHaliM3a camporieyeii, B OCHOBHOM, HUCIOIb3YIOT METOIbI
pa3paboTaHHble ISl aHaJIW3a OpraHuyYeckux yaoOpenuit. B cooTBeTcTBUM ¢
METOJIMYCCKUMHU  yKa3zaHusMd [8] Merompl, pa3paboTaHHbIC I aHaAIHM3a
OpraHUYECKUX yJTOOpEHUN, MOTYT MCIOIb30BAThCS JJIsi ONPENIETCHUs B CalpOIessaxX
BJIaTM U cyXxoro ocrarka (. 4.2), cojepkaHusi opranudeckoro Bemiecta (ri. 4.3),
comepxkanus obmrero asora (1. 4.5), comepikanust obmero ¢ocdopa (1. 4.7),

coaepxanus obrero kanus (ri. 4.8), onpenesnenus pH coneBoit BeITskKH (101, 4.4.).

59



NCITOJIb3OBAHHASA JINTEPATYPA
1. T'unp JI.C. CoBpeMeHHOE OBOIIEBOJCTBO 3aKPHITOIO M OTKPBITOIO T'PYHTA.

[Ipaktuyeckoe pykoBoactBo/JI.C. T'mmb, A.WM. Tlamkorckuit, JI.T. Cynuma.
Kuromup: Pyra, 2012. - 468 c.

2. TapakanoB I'.1. OBomieBocTBO 3ammuiieHHoro rpyura/ I'. I Tapakanos H.
B. Bopucog, B. B. Kinumos -M.: Konoc, 1982. - 303 c.

3. I'eficnep, T. IIpousBoacTBo oBoIIEH oA cTekiaoM U iéHkou /T. Teiicnep.
b. T'aiiep. Ilep. c Hem. - M.: Kosoc.- 1979. - 312 c.

4. Munees B.I'. Arpoxumus: Yuebnuk. -M.: U3n-Bo KonocC, 2004, - 720 c.

5. Meroguueckue ykazaHusi 1O ONPENEIEHUIO OCHOBHBIX arpOXUMHUYECKUX

nokazatenei termnyHeix rpyHToB. / H.B. Bacunesckas, C.I'. Camoxsanos, B.I.

IIpmxykoBa u np.- M: HMHAO 1986. - 74 c.

6. Meroabl KOJMYECTBEHHOIO aHajiu3a YAOOpEeHUH. YUeOHO-METOIUYECKOE
nocobue 115 By30B. Cocrasutenu: JI.U. bpexona, JI./[. CraxypnoBa. Boponex 2006.

-39 c.

7. Texanueckuit ananmu3 Topda /E.T. bazun, B.J[. Konenkun, B.1. Kocos u ap.
[Tox o6m1. Pen. E.T. basuna. — M.: Henpa. 1992. — 431 c.

8. Metoauueckue ykazaHus [0 arpOXUMMHUYECKOMY aHalIu3y carponesnei. M.:
HMHAO, 1982. - 52 c.

60



[Tpunoxenue 1

Tabn. 1. Knaccudukanus TeMIMYHBIX TPYHTOB MO OCHOBHBIM (DU3UYECKUM U
(U3UKO-XUMHUYECKUM CBOMCTBaM [2]

Iokasatens | 3HaueHue ITokasarennb | 3HaueHue
Mownocmb KOpHeoOuUmMaemozo cnos, cm Oévemnan macca, 2/cm®
ManoMouaeie Ho 15 OueHb phIXJIbIE Memnee 0,2
CpenHeMoIHbIe 15-25 Prixiinie 0,2-0,4
HopwmaiibHbie 25-35 Hopwmainbhbie 0,4-0,6
Hospmennoi 35-45 Ci1a00ILIOTHEIE 0,6-0,8
MOITHOCTH
Bicoxoi 45-55 CpenHermioTHbIe 0,8-1,0
MOITHOCTH
Mo1mHbIe bonee 55 ITnoTHbIE 1,0-1,2
Cooeporcanue opzanuueckoz2o geuyecmea, % CpeHennoTHble bosee 1,2
Huskoe Jo 10 Cmenens aspayuu (()eozdyxoemxocmb),
00%

YMepenHoe 10-20 Heynomzzl];opmenb- Menee 10
Hopmansnoe 20-30 Y noBieTBopuTeIbHAS 10-20
[ToBblIlIeHHOE 30-40 HopmanbHas 20-30

Bricokoe 40-60 IloBEIICHHAS 30-40
Bricokas bonee 40
OueHb BBICOKOE bonee 60 Peakuyusa cpeowvt, pH (600nan
GbIMAIICKA )
Oouwee cooeprcanue coneil CuiibHOKMCIIAA Menee 5,5
10 yJAEIbHOMN o
3JIEKTPOIIPO- TJIOTHOMY Kucnas 5560
BOJHOCTH, OCTaTKy, o
MC/cMm A
Hwuskoe Memnee 0,5 Memnee 0,8 Cnabokucaast 6,1-6,2
YMepeHHoe 0,5-1,0 0,8-1,5 HopwmanpHast 6,3-6,5
HopmarsHoe 1,0-2,0 1,530 bamskast & 6,6-6,8
HEHTPAITLHOM
IToBrIlIEHHOE 2,0-3,0 3,0-4,0 HelitpanbHas 6,9-7,0
Bricokoe bonee 3,0 benee 4,0 Ilenounas bonee 7,2

Ta6n.2. OntumanibHble (PU3UYECKUE CBOMCTBA TPYHTOB JIJISl PA3IMYHBIX KYJIbTYp B
teruige [3]

Kynerypa
orypert TOMAT cajar paccana
KOYaHHBIM
Bozmyxoemkocth, 060% 30-40 20-25 35-30 25-35
Bnaroemkocts, 06% 45-55 45-50 35-40 50-60
O6BeM mop, 00% 80-90 65-75 60-70 80-90
O6beMHast Macca, r/cm® 0,5 0,8 1 0,5
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Ta6u. 1. Ilepecuer PCNOs B MaCCOBYIO JIOJIFO HUTPATHOTO a30Ta B TPYHTE, MJIH *

[Tpunoxenue 2

(Mr/KT), IpW OTHOIIEHUU TPYHTA M BOABI 1:5 (00beMHO-BECOBAS BBITSKKA)

PCNO;, Cortbie noau PCNO;

0,00, 0,01/ 0,02 0,03 0,04/ 0,05/ 0,06 0,07, 0,08 0,09
2,0 706| 690 674| 659| 644| 629| 615| 601| 587 | 574
2,1 561| 548 | 536| 524| 512| 500| 489 477| 467| 456
2,2 446 | 435| 426| 416| 406| 397| 388| 379| 371| 362
2,3 354 | 346| 338| 330| 323| 315| 308| 301| 294| 288
2,4 281| 275| 269| 262| 256| 251| 245| 239| 234| 229
2,5 223| 218| 213| 208| 204 | 199| 195| 190| 186| 182
2,6 177 173| 169| 166| 162| 158| 155| 151 | 148| 144
2,7 141 138| 135| 132| 129| 126| 123| 120| 117| 115
2,8 112| 109| 107| 104| 102| 100| 97 | 95 | 93 91
2,9 89 87 | 85 83 | 81 | 79 77 76 74 | 72
3,0 71 69 | 67 66 | 64 | 63 62 60 | 59 57
3,1 56 | 55 | 54 | 52 51 | 50 | 49 | 48 | 47 | 46
3,2 45 | 44 | 43 | 42 | 41 | 40 39 | 38 | 37 36
3,3 35 | 35 | 34 | 33 | 32 | 32 31 | 30 | 29 29
3,4 28 | 27 | 27 26 | 26 | 25 24 | 24 | 23 23
3,5 22 22 | 21 21 | 20 | 20 19 19 19 18
3,6 18 17 17 17 16 16 15 15 15 14
3,7 14 14 13| 13 13 13 12 12 12 11
3,8 11 11 10 10 10 10 10 10 | 9 9
3,9 9 9 8 8 8 8 8 8 7 7

Ta6n. 2. ITepecuer PCNO; B MACCOBYIO JIOJIF0O HUTPATHOTO a30Ta B TPYHTE, B MI/aM°

(oObeMHast BOJIHAS BBITSIKKA)

OCNO Cotsie gonu PCNOs

‘0,00 0,01 0,02 0,03 [0,04 [0,05 0,06 10,07 [0,08 0,09
2,0 [282 275 269 263 257 [251 242 240 234 229
2,1 24 219 214 209 204 199 (195 190 (186 |182
2,2 (178 (174 170 166 162 (158 |155 [151 (148 (144
2,3 |141 [138 135 132 129 126 [123 120 |117 [115
2,4 112 109 107 105 102 100 [98 95 93 01
25 B9 |87 85 83 81 |79 |78 76 |74 72
26 [71 |69 68 |66 65 63 |62 60 59 57
2,7 16 |55 54 52 51 50 49 A8 47 A7
28 W45 44 43 42 41 40 39 38 37 36
29 P35 35 34 33 32 32 331 30 29 29
3,0 [28 28 27 27 26 26 |25 25 24 23
3,1 23 22 22 21 21 20 |20 19 [19 19
3,2 (18 |17 17 17 16 |16 (15 15 [15 14
3,3 (14 |14 13 13 13 |13 [12 12 |12 11
34 |11 |11 11 10 10 |10 |10 10 9 )
35 9 0 3 8 8 3 3 8 7 7
36 6 5 5 5 5 5 5 5 5 5
3,7 @4 4 4 4 4 4 4 4 4 4
38 #4 4 3 3 3 3 3 3 3 3
39 3 3 3 3 3 2 2 2 2 1
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[Tpunoxenue 3
Tabn.1. Ilepecuer 3Hauenuit PCc| B MacCOBYIO JIOJIIO XJIOPHIA B TPYHTE MIPH

OTHOIIEHUM TPYHTA U BOABI 1:5 MIH™, B MI/KT (06beMHO-BECOBAs BEITSKKA)

oCei Cotbie nomu pCci

0,00f 0,01| 0,02\ 0,03, 04 0,05 0,06 0,07 0,08 | 0,09
2,0 1778 1738 1698 1660 1622 | 1586 1549 | 1514 | 1479 | 1445
2,1 1413 1380 1349 1318 1288 | 1259 1230 | 1202 | 1175| 1148
2,20 1122 1096 1072 1047, 1023 | 1000 977 955 953 912
23 891 | 871 | 851 | 832 | 813 794 776 759 741 724
24 708 | 692 | 676 | 661 | 646 631 617 603 589 575
25 562 | 550 | 537 | 525 | 513 501 490 479 468 457
2,6 447 | 437 | 427 | 417 | 407 398 389 380 372 363
2,7 355 | 347 | 339 | 331 | 324 316 309 302 295 288
2,8 282 | 275 | 269 | 263 | 257 251 245 240 234 229
29 224 | 219 | 214 | 209 | 204 200 195 191 186 182
3,0 178 | 174 | 170 | 166 | 162 151 155 151 148 145
3,1] 141 | 138 | 135| 132 | 129 126 123 120 117 115
3,2 112 | 110 | 107 | 105 | 102 100 98 95 93 91
3,3 89 87 85 83 81 79 78 76 74 72
34 71 69 68 66 65 63 62 60 59 58
3,5 56 55 54 52 51 50 49 48 47 46
3,6 45 44 43 42 41 40 39 38 37 36
3,7 35 35 34 33 32 32 31 30 30 29
3,8 28 28 27 26 26 25 25 24 23 23
3,9 22 22 21 21 20 20 19 19 19 18

Ta6m. 2.I1epecuet pCcl B MACCOBYIO J10JIH0 HUTPATHOTO

(oObemHasi BOJHAS BBITSKKA)

a30Ta B IPyHTE, B MI/qM°

oCe Cotsie nomm pCcl

0,00 0,01y 0,02 0,03 0,4 0,05 0,06 0,07 0,08 | 0,09
2,0 709 | 693 | 677 | 662 647 632 618 603 590 576
2,1 563 | 550 | 538 | 526 514 502 491 479 468 458
2,2 447 | 437 | 427 | 417 408 399 390 381 372 364
2,3 355 | 347 | 339 | 332 324 317 309 302 296 289
2,4 282 | 276 | 270 | 263 257 252 246 240 235 229
2,5 224 | 219 | 214 | 209 204 200 195 191 186 182
2,60 178 | 174 | 170 | 166 162 159 155 152 148 145
2,7 141 | 138 | 135 | 132 129 126 123 120 118 115
2,8 112 | 110 | 107 | 105 102 100 98 96 93 91
29 89 | 87 | 85 83 81 80 78 76 74 73
30 71 | 69 | 68 66 65 63 62 60 59 58
3,1 56 | 55 | 54 | 53 51 50 49 48 47 46
3,2l 45 | 44 | 43 | 42 41 40 39 38 37 36
33 36 | 35 | 34 | 33 32 32 31 30 30 29
34 28 | 28 | 27 26 26 25 25 24 23 23
35 22 | 22 | 21 21 20 20 20 19 19 18
3,6 18 | 17 | 17 17 16 16 16 15 15 14
3,7 14 | 14 | 14 13 13 13 12 12 12 11
3,8 11 11 | 11 10 10 10 10 10 9 9
39 9 9 9 9 8 8 8 8 7 7
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[Tpunoxenue 4
Tabn. 1. YpoBeHb 06ecrie4eHHOCTH TETUTUYHBIX TPYHTOB MUTATEIbHBIMU
BEIIECTBAMH, B MI/aM° CBIpOro rpyHTa [2]

YpoBeHb N K P Mg
00€CIeYeHHOCTH

Huzkuit <40 <50 <5 <20
YMmepeHHbIi 40-80 50-110 5-10 20-50
HopmanbsHubiit 80-130 110-170 10-15 50-70
[ToBbIIeHHBIN 130-170 170-220 15-20 70-100
Bricokuii > 170 > 220 >20 > 100

Tao6 .2 Crenensb paznoxenus Topda (B %)
P % Llenbie 3HAYCHHS TIPOIIEHTOB

0 1 2 3 4 5 6 7 8 9

10 | 48 | 52 | 55| 58 |61 |65 |68 72|76 |79
20 1 83 |87 |91 |95 |99 |103|105|10,7 115|119
30 | 123|128 133|138 | 143|148 | 153 | 158 | 16,3 | 16,8
40 | 173|178 | 183|189 195|201 | 20,7 | 213|219 | 22,5
50 | 23,1 | 23,7 243|250 | 257|264 |271|27,8 | 285 | 29,5
60 | 299306 |313|320| 328|336 |344 352|360 | 36.8
70 | 376|384 |393|40,2|41,1|42,0 | 42,9 | 43,8 | 44,7 | 45,6
80 | 46,5 475|485 |495 505|515 |525|535 545|555
90 | 56,5 | 57,6 | 58,7 | 59,8 | 60,9 | 62,0 | 63,2 | 64,4 | 656 | 66,8

Ta6mn. 3. Knaccuduxkanus topda mo creneHu pasiosKeHUs

Crenensb pasznoxenus Topda, P% Onenka Topda

<15 Hepaznoxusmmiics

15-20 Becbma cnabopa3zinoxuBiuiics
20-25 CrnabopasioKuBIIUNACS
25-35 Cpennepas3oKUBIIHICS
35-45 XO0powIo pa3IoKUBIIHNACS
45-55 CHIIBHO Pa3JI0KUBIITAACS
>55 BecbMa cuiibHO pa3inoxKUBIIMHICS
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[Ipunoxenue 5

Tabn.1. TpeboBaHus K HEKOTOPHIM (PU3UUECKUM, arPOXUMUYECKUM CBOMCTBAM
OpraHUYecKuX yA0OpeHui, IpOU3BOIUMBIX HA OCHOBE HABO3a

Bun oprannueckoro yno0penus

H Hago3 Kommocter Hasos o
aMEHOBaHHE TOKa3aTes Hago3s 6eCOICTHIOUHbII
. | moagcTh- | Ha OCHOBE
CyXou N [Tomy- o
JIOYHBIN HaBo3a . | Kunxuit
KUIKUN
MaccoBast 107151 CyxXOoro BerecTsa, %:
HE MeHee 85 25 8 3
He 0oliee - - - 8
Peakuus BogHoM cpensl, en. pH 6,0-8,5
MaccoBas 10J11 OpPraHuYECKOro
BEIIECTBA (HA CyXO€ BEIIECTBO) HE 50 70
MeHee
MaccoBast 10JIsl IUTATENLHBIX BEIECTB
B yIOOPEHUH C UCXOTHOU BIAYKHOCTBIO,
HE MEHEE:
azoTa 0o0IIero 0,6 0,3 0,2 0,1
dhocdopa obmiero, B nepecuere Ha P20s 0,5 0,2 0,1 0,05
Kaius obmiero, B nepecuere Ha K20 0,6 0,2 0,15 0,05

Ta6n.2. TpeboBaHUs K HEKOTOPHIM (PU3UIECKUM, MEXaHHUECKUM, arPOXUMUIECKUM
CBOMCTBaM OpPraHUYEeCKHUX yJIOOpEHUIA, TPOU3BOAUMBIX HA OCHOBE ITIOMETA

Bun oprannueckoro ynoOpeHust

o K Hago3s
HanmenoBaHue TOKa3aTels Hagos aBo3 OMIOCTBL | - o o O ICTHITOUHBIIA
. | TOACTH- | Ha OCHOBE
CyXou . [Tomy- o
JIOYHBIN HaBO3a . | Kunkui
KU JIKHN
MaccoBast 1oJ1sl CyXoro Bemiectsa, %:
HE MEHeEe 85 25 8 3
He Oonee - - - 8
Peakuus BogHOM cpenpl, en. pH 6.0-8.5
MaccoBas 1011 OpraHuYECKOro
BelecTBa (Ha Cyxoe BEIeCTBO) 50 70
HE MEHee
MaccoBast 10J1s1 TUTATEIBLHBIX BEUICCTB
B yIOOPEHUH C UCXOTHOU BIIAYKHOCTBIO,
HE MEHee:
a3ora o01ero 2,0 15 0,7 0,4 0,5
docdopa obmero, B mepecyere Ha P20s 2,0 0,7 0,5 0,3 0,15
Kaius obmiero, B epecuere Ha K20 0,8 0,6 0,3 0,15 0,06
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Tabn. 1. TpeboBanust K HEKOTOPBHIM (PU3HUUECKUM, ATPOXUMUYECKUM CBOWCTBAM

OpPTaHOT€HHBIX CaNpoIeIen

[Tpunoxenue 6

Bup canponens

HanmenoBanue nmokasarenst Opranu- OpranHo- OpraHo-kKpeMHe-
JeCKUU TJIMHUACTBIA 3€MUCTBIN
MaccoBas 10J1s1 CyXoro BeniecTna, %, He 40
MeHee
MaccoBas 107151, B IPOIIEHTaX Ha CyX0e
BEIIECTBO:
- OPTaHMYECKOTO BEIIECTBA, HE MEHEE 50 30 15
- a30Ta 0O0IIIero, HE MEHEE 1,5 1,0 0,5
- bocdopa obrero (P20s), He MeHee 0,2 0,3 0,1
- kaius obmiero (K20), He MeHee 0,3 0,3 0,1
- kanb1ius (Ca0), He meHee 0,1 0,1 10
- xene3a (Fe203), He 6omee 20 20 10
- cepsl (S03), He Ootee 3,0 3,0 7,0
Kucnoraocts pH cosieBO# BBITSKKH, HE 50

MCHEC
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