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1. BBeaeHue

1.1. WcTtopusa sonpoca

KncnoTtHble ocagkm u Kucnble rasbl MOryT BbI3BaTb MOLKUCIIEHME
noyBbl, AucbanaHc nuTaTenbHbIX BELLECTB, W/WAM HAHOCUTb NpsMOe
noBpexaeHne pacTeHusiM. Takke OHM MOryT SBNATbCS  NPUYMHON
gerpagaumm  necoB. [lockonbKy — npouecc  yXyAWeEeHWss  COCTOSIHUS
[EepEeBbEB/NECOB SBMSIETCA [OOBOSMIbHO MeAJIEHHbIM U CITOXHbIM, TO
HeobxoaUMO NPOBOAUTL ANUTENbHO-BPEMEHHOW MOHUTOPUHI MOYB U
pacTUTENbHOCTN AN ONUCaHUSA MPOLECCOB MOAKUCIIEHMS OKpyXatoLen

cpeabl U Aerpagauumn pactTuTenbHOro NoKpoBa.

C noarotoBUTESNIbHOrO 3Tana [AesTeNnbHOCTU CeTU MOHUTOPUHra
KMCNOTHbIX BbiNnageHun B BoctouHon Asum (EAHET) (1998 r.), B cTpaHax-
yyactHnyax EAHET nocteneHHO Hakannmusarncs onbiT MOHUTOPUHIA NOYB U
pactutenbHoctn. C 3TOro BpeMeHn p[na npoBefeHust HabnogeHun
NCrNonb30BanUCb pPyKoBOACTBO Mo MoHUTOpUHrY (Monitoring Guidelines) u
TeXHUYEeCKne pyKoBOLCTBA AN CETU MOHUTOPUHIa KUCITOTHbIX BbiNageHUN
B BoctouHon Asmm (Technical Manuals for Acid Deposition Monitoring
Network in East Asia) (AreHTCTBO MO OKpyXatoLen cpeae, NpaBuTeNbLCTBO
AnoHumn, 1997 roa). OTn pykoBoAacTBa 6biM 0400peHbl HA COBELLaHUAX
9KCMNepToOB CETU MOHUTOPUHIa KUCIOTHbIX BbiNnageHun B BoctouHon Asuun. B
CBSI3U C TEM, YTO YCITIOBMS MOHUTOPMHIA KMCNOTHbIX BbiNageHUN B CTpaHax-
yyactHuyax nporpammbl EAHET Becbma pasHoobpasHbl (OCOBEHHO 3TO
KacaeTCa MOHUTOpPMHra MNO4YB UM PacTUTENbHOCTU) MeTOoAUYEeCKue
pekoMeHZaummn, onvcaHHble B PYKOBOACTBE, MNOAXOAWNIM He AN Bcex
TeppuTopun nccrnenoBanus. Kpome toro, onblT cTpaH-ydacTHuy, EAHET B
aTOM obnactn 6bin KpanHe orpaHuyeH. [nsa ncnpaBneHusa CnoXMBLLIENCS
cutyauum B lNeknHe ¢ 31 aBrycta no 3 ceHTabpa 1999 roga 6b1n1 NpoBeaeH

ceMunHap, NOCBSILLLEHHbIN BOMpocam npoBegeHuns MOHUTOPWUHIa
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9KOJSIOrMYEeCcKOro BO34enNCTBUS KUCIOTHbIX BbiNageHn B BoctouHon Asum (2-
" y4ebHbin cemmHap EAHET). Ha cemuHape akcneptammn cTpaH-y4acTHUL U
MeXOyHapoaHOM opraHu3aunm nogpobHo obcyxaanucb TeXHUYeckune
BOMNPOCHI NPOBEAEHNS MOHUTOPUHIA, 6bINn pasbsCHEHbI LeN MOHUTOPUHIa
NOYB N PaCTUTENBHOCTU N AaHbl peKOMeHAaUnn No TEXHUYECKMM BONPOcaMm.
Mpegnonaraembln B AanbHEWLWEM NEPECMOTP HACTOSALLEro TEXHUYECKOro
pykoBOACTBA B OCHOBHOM OOYyCnoBfieH pesynbTaTamMn npoLlleaLlero

ceMuHapa.
1.2. Llenn MOHUTOpMHra no4Ye 1 pacTUTENbHOCTU

OCHOBHOM LENbl0 MOHUTOPUHIA MOYB U PACTUTENBLHOCTU SIBMNSIETCS
KOMMMeKkcHast W cuctemaTuyeckasd oOueHKa BO3OEUCTBUA KUCMOTHbIX
BbINaAeHNN Ha Ha3eMHbI€ S3KOCUCTEMbI, NPOBOAMMAdA Ha OCHOBE CO34aHHOM
n obHoBngemon 6a3sbl BbICOKOKAYECTBEHHbIX AaHHbIX. [Ona AOCTMXKEHUSN
9TOM Uenn cnegyeT NMPUMEHATb NO3TanHbIM noaxos. B nepeBoHavarnbHble
3aja4yn  MOHWUTOPWUHra [OOJSDKHbl BXOAWUTb: YCTAHOBMEHWE UCXOOHbIX
napamMeTpoB MO4YBbl N PaACTUTESNIbHOCTWN, pPaHHee BbISIBIIEHNE BO3MOXHbIX
nocneacTBMA  KACIMOTHBIX  BbiNageHun (4TO  OCOBEHHO BaXHO AN

pacTUTENbHbIX U NECHbLIX 3KOCUCTEM).
1.3. KpaTkoe coaepxaHue pykoBoacTBa

CornacHo AaHHOMY PYKOBOACTBY NOCTOAHHbIE NYHKTbI
HabnogeHnn (MMH) gomkHbl NpenMyLLLECTBEHHO pacnonaraTbCsl B IECHbIX
MaccuBax, a TEepPMUH «pPaCTUTESIbHOCTbY», WCMOMb3yeMbl B TEKCTe,
BKIOYaeT OAPEBOCTOU U PaCTUTENbHOCTbL, NMPOM3pacTaloLLyto Mo nosiorom
neca. MOHUTOPUHI MNOYB W pPaCTUTENBHOCTU OOSHKEH MNpPOBOAUTLCS B
COOTBETCTBUU C No3TanHbIM nogxonom. KoHuenuna noaxoaa K MOHUTOPUHTY

NoYB MU pacTUTENbHOCTN onncaHa B Tabnuue 1.1.
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B rnaBe 2 paccmoTpeHbl Buabl HabnwogeHun, npegnaraemble Ons
bGa3oBoro obcrnegoBaHMA MOYB WU NECHOM pacTuTenbHocTu. B xope
NnpoBeAEeHUsT  MOYBEHHOr0  MOHUTOPUHra  OOJKHbl  ONpenensiTbCs
dom3nyeckne U XMMmnMYeckme CBOMUCTBa NOYB, MOHUTOPUHI PacTUTESTIbHOCTH
OOMMKEH  BKNKOYaTb —  ONMMCaHWe  OPEBOCTOEB, PaCTUTENbHOCTH,
npouspactarowen nog norioroMm rfeca W MNoBpeXaeHUs OpPeBOCTOEB.
[MapameTpbl MOHUTOPUHra AOSMKHbI onpedenateca Ha [MMNMH. WcxogHble
napameTpbl OKpyXalolen cpeabl OOSMKHbl YCTaHaBnMBaTbCA B Xode
npoBegeHnst 6asoBoro obcnegoBaHUs TeppUTOpUKM, 3aTemM MOryT ObiTb
BbISIBNEHbl MUBMEHEHUSI B COCTOSIHUM MOYB W NECHOW pacTuTenbHocTn. Ha
OCHOBE  MOJIYYEHHbIX  OaHHbIX  BO3MOXHO  MPOBEAEHNE  OLIEHKU
npegnonaraeMoro BO3OEWUCTBUA KUCIOTHbIX BbIMaQeHUM Ha Ha3eMHble
aKkocuctemsl. Npu obHapyXeHUN U3MEHEHUN B CBOMCTBAX MOYB N JIECHOW
pPacTUTENbHOCTU NPOBOAUTLCS  creumanmanpoBaHHoe obcnenoBaHue
Tepputopun gnd nonyvyeHus OOMOSNHUTESTIbHOM WHopMaumMm C Lenbto
AeTanbHOW OLEHKM U3MeHeHun. [OAns aTon uenn Heobxoammo MOHMMaHue
OOCTOBEPHbIX YPOBHEW BbIMageHUA KUCIOTHbIX BELLEeCTB Ha JlecCHble

OKOCUCTEMDbI N NPUMEeHEHUA HOBbIX TEXHOMNOIMNMN.

Ansa [JocTtmkeHna OCHOBHOW Uenn npegnonaraeTcsa nposefeHue
nccrnegoBaHna HaseMHbIX 3KocucTeM. OnuvcaHue OCHOBHbLIX MPUHLUUNOB,
NPUMeEHSEMbIX 4N OLEHKM KpYyroBopoTa BeLleCcTB npuBeneHo B rnase 3. B
KayecTBe OAHOr0 U3 KOMMMEKCHbIX U CUCTEMHbIX MOAXOAOB MOXET OblTb
npeasioXeH aHanus murpauum BellecTB B rpaHuuax manoro sogocbopa.
NHpopmauma o AUHaMMKe 3NIEMEHTOB U TPOGHOCTUN MOXET BbITb Nony4veHa
C MOMOLLBI pPas3nUYHbIX WCCeaoBaHWUN, pe3ynbTaTbl KOTOPbIX MOryT
MCNOSb30BaTbCA U ONA pacyeTa BO34ENCTBUS KUCIOTHbLIX BbiNaZeHun Ha
NPUPOAHbIE  3KOCUCTEMbl. Takme y4yacTKM OTHOCATCH K  MyHKTam

9KOMNMOrM4yeckmnx HabnoaeHnn.
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B HacTosILLLEM TEXHNYECKOM PYKOBOACTBE onucbIBaloTCS
pernpes3eHTaTUBHbIE METOAMKN UCCedoBaHMAa Anga cTpaH-ydyactHuy EAHET.
Tak Kak MOYBEHHLIM WM pacTUTENbHbLIA MOKPOBbI 3TUX CTPaH BecbMa
pa3HoobpasHbl, TO B HEKOTOPLIX Cryyasx npegnaratoTcs anbTepHaTUBHbIE
MeTobl uccrnegosaHna. B gaHHOM TEXHUYECKOM PYKOBOACTBE HE OMNUCAHbI
MeToadbl AONnsi MPpoOBedEeHMsa WUCCnedoBaHWMM B CTEMHbIX  9KOCUCTeEMaX
HECMOTPSA Ha TO, YTO AN HUX MNOLKUCNEHNE MOXET SBMNATLCA BaXXHOW

npob6nemon.

TexHnyeckoe pykoBoACTBO OOJTKHO nepecMmatTpmBaTbCA 7

nepepabaTtbiBaTbCs C y4€TOM OnbITa CTpaH-ydyacTHuy, EAHET.
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2. Ba3zoBoe o6GcnegoBaHMe NOYBEHHOrO nokKpoBa #“ necHou

pacTUTENnbLHOCTH

2.1. lNopsigpok 6asoBoro obcrnegoBaHMss MNOYB UM FIECHOWM

PacCTUTENbHOCTU

Mopsigok 6a3oBoro obcrnegoBaHUs MOYB UM NIECHOW PacTUTENbHOCTU
nokasaH Ha puc.2.1. lNpun oBHapyXeHUn U3MEHEHU B CBOWMCTBAX MOYB U
necHomn pPacTUTENbHOCTH NpPOBOAUTLCS cneumann3mpoBaHHoe
obcnegoBaHne TeEpPUTOPUN ANs NOSTyYeHUst 4OMNONHUTENBbHOM MHGOpMaLUK
C Uenbk AeTanbHOW OLEHKM B3aMMOCBA3N WU3MEHEHUW 3TUX CBOUCTB C
KMCNOTHBLIMW BbiNageHusamun. YiccnegoBaHne Ha3eMHbIX SKOCUCTEM AOSMKEH
NpOBOAUTLCSA HE3aBUCUMO OT 3TMX obcnefoBaHui. Kak onucaHo Huxke (B
nyHKTe 2.2.2.1), nnowagka MOHUTOPUHra NoYB AOSMKHa pacnonaraTbCs Ha
Tepputopumn, otHocsawencs K MNMH necHoro moHnTopuHra. Ha npoTsXeHuu
BCEro uccnegoBaHust — oT npeaBapuTenbHbIX o6cnegoBaHnin 4O co3aaHus
NOCTOSIHHOIO MyHKTa HabnaeHus, AormkeH cobnogaTbCs 0OLWNN NOPSA0K

©as3oBoro obcnegoBaHus.
2.2. OpraHusaumnsa NoCTOSIHHOro NyHKTa HabnogeHns

MapamMeTpbl MOYBEHHONO U PacCTUTENbHOINO MOKPOBOB CBSA3aHbl C
KNMMaTUYECKUMU, FeonornMyeckumm n reorpadmyeckumm 0CoBEeHHOCTAMM
MecTHOCTW. [ns aHanmM3a [daHHbIX MOHMTOPMHIa MOYB U JIECHOMN

pacTUTENbHOCTU HEOBXOANMO onncaTb 3T PaKTOPbI OKpYXKatoLen cpeabl.

[na Boibopa MecTa pasmeLleHnss NMOCTOSIHHOrO NyHKTa HabnoaeHus
npoBoAnTCA npeaBaputenbHoe obcnegoBaHne Tepputopun. [nsa nyHKTOB
HabnaeHMss Heo6xo4MMO onpeaennTb NapaMeTpbl OKpyXKatoLen cpeabl, a
Takke 3aukcmpoBaTb(3anucaTtb) ycrnosusa HabnogeHnn ans obecneyeHus

BOCMPOM3BOANMOCTUN Pe3yNbTaTOB MOHUTOPMHrA.
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2.2.1.lNMpeapBaputenbHoe obcrnegoBaHne TepPPUTOPUN

[ns BbIOOpa MOCTOSIHHBIX NMYHKTOB HabnoaeHus, Ha KOTopbIX byaeT
NPOBOANTCA OLEHKA BO3OENCTBMS KUCAOTHBLIX BbiMaQeHUM Ha NECHYH
aKocuctemy, Heobxoaumo NpoBecTU npenBapuTernibHoe obcnegoBaHue
obwunpHbIX Tepputopun. ObcnegoBaHMe OOMKHO ObiTb BbIMNOSTHEHO, Kak
nokasaHo Janee, Kaxabl onpegendemMbln napaMeTp [LOOJMKEH ObliTb
nogpo6bHo onucaH. lNnowaakn HabnaeHns pekoMeHayeTcsa pacnonaratb B
pagnyce npumepHo 50 KM OT CTaHUMW MOHUTOPWUHra aTMOCHEpPHbIX

BblNageHUn.
2.2.1.1. OnncaHne NOCTOSAHHOIrO NyHKTa HabNaeHUs

Onuncanne T[1MNMH npuBegeHo B PykoBoagCTBE MO  MOHUTOPUHIY
(Monitoring guidelines). Ha nocToaHHOM NyHKTe HabnoaeHUs NPOBOAMUTCS
MOHWUTOPUHI COCTOSIHMSI NOYB M necoB. [Npu oBOHapyXeHUU OTKIOHEHUN
napamMmeTpoB oT nepBOHayanbLHOro COCTOSIHUA, NpPOBOAMUTCS
cneunanuampoBaHHoe obcnegoBaHne Ans  BbISIBIEHUA B3aMMOCBS3U

N3MEHEHUN C KUCNOTHBLIMU BblNageHUSIMU.

2.2.1.2. Cbop uHopmaumm o novBax, pacTUTENBHOCTU U OPYrnX

KOMIMOHEHTaX 3KOCUCTEMbI

B xopme npenBaputenbHoro obcrnegoBaHuss Heobxogumo cobpaTb
WHOpMaLMKD O noyBax, pPaACTUTENIbHOCTWU, reorpauyecknx wu
METEOPOSIOrMYeCcKnX napameTpax Tepputopun. [llpn HeobxogumocTn
npoBoaaTca nonesble paboTbl. MHopMauus, nonydeHHasn ans NoCTOAHHbIX
NyHKTOB  HabnwogeHuns, gomkHa  ObiTb  MNpaBUNbHO  3anuMcaHa,
XapaKTEPUCTUKM MNYHKTOB HabnioaeHns [A0MKHbl ObiTb  pa3bsACHEHbI.
XenatenbHO npoBecT noabop  COMOCTaBUMbLIX  KapT MNOYB MU

pacTuUTEribHOCTH, CO34aHHbIX Ha OCHOBE CTaHOapTU3INPOBaHHbIX
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MeXayHapOoAHbIX Krnaccundpmkaunm. Knaccudukaymm noys "
pPacTUTENbHOCTU AOMKHblI OblTb  YHU(PUUMPOBAHbI B COOTBETCTBUM C
MouBeHHoM kapTon mupa PAO/KOHECKO (FAO/UNESCO, 1977).

a) WHdopmaumnsa o noyBeHHOM MOKpoBeE

BonblnHcTBO cTpaH BocTo4HOM A31n UMEKOT CBOW NOYBEHHbIE KapThl.
TeM He MeHee, B psiie crydaeB AN OTAEeNbHbIX CTPaH MOYBEHHbLIE KapThl
npeactaBnalT cobor  kapTbl  3emnienonib3oBaHus.  [Ona  aHanmsa
Tepputopun MOHUTOPUHIa Heobxoanmo MCnonbL3oBaTb  KapThl,
COOTBETCTBYHLLNE MEXAYHAPOLAHOWN Kraccudukaummn, Hanpumep, Takme Kak
MouBeHHas kapTa mupa PAO/KOHECKO. Ecnu Takme kapTbl HE OOCTYMHbI,
TO HeobxoAuMO CONpoBOXAATb KapTbl Ka)XAoW CTpaHbl OMUCaHUEM
rOPM30HTOB penpes3eHTaTMBHbIX MOYBEHHbLIX NPOuUen n aHanUTUYECKUMN
mMatepuanamMmm, KOTOpble MO3BOMAT OUEHUTb Tun noys. >KenaTenbHO
npeaocTaBnaTb UMHMOPMaUUIO O MWUHEparorM4eckoM cocTaBe MNoYB W

NCTOPUN 3eMIENOSIb30OBAHNA.

[ns npoBeaeHus npeaBapuTenbHOro obcrnegoBaHNa peKOMeHOYyeTCs
ncnonb3oBaTb MOYBEHHbIE KapTbl MacwTaba 1:25 000, Takke MOXHO
ncnonb3oBatb KapTbl MacwTaba 1:50 000. Ecnun kapTbl AaHHbIX MaclTaboB
He OOCTYMHbI, TO creayeT UCnosib30BaTh KapTbl Kak MOXKHO 6oree KpynHOro

mMacLuTaba.

[MprumeyaHue:

e Ecnun ana panoHa npegBapuTenbHbIX UCCIEA0BAHUN OTCYTCTBYIOT
NnoYBeHHble KapTbl, TO HeobxoguMMO NpoBedeHMe MNosieBoro
obcnegoBaHna  TepputopuM  anss cbopa  reoniorm4eckomn,
reorpadouyeckomn MHJOpMaLnK n/nmnu MHdopMaLnn 0

3emMrienosib3oBaHNN.
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e [eonornyeckme KapTbl MOBEPXHOCTW, reorpaduyeckne KapTbl W
KapTbl 3eMNenofb30BaHMA Takke MOryT OblTb NOME3Hbl ANs OLEHKN
XapakTepPUCTUK MYHKTOB HabnogeHus. Takum obpasom, Ans
npegBaputenbHoro obcnegoBaHus Heobxognmo cobpaTb BCHO

MMEIOLLIYHOCS COOTBETCTBYHOLLYIO MHOPMALIUIO.
b)  WHdopmauns o pacTUTEeNbEHOM MOKPOBE

BonbwnHcTBO CcTpaH BoctoyHonm A3mm mmeroT cBOM COBCTBEHHbIE
KapTbl pacTUTESNbHOCTH (reoboTaHn4eckme KapTbl), KapTbl
dPM3NOrHOMNYECKON CTPYKTYpbI PacTUTENbHOCTH n KapTbl
3emnenonb3oBaHnsa. Kak yxe yrnomuHanochb Bblle, A7 CPpaBHUTENbHOIo
aHanuaa XenatenbHo BbIbUpaTtb KapThl, COOTBETCTBYHLLNE
MeXOyHapoaHbIM Knaccugukaumsam, TakMe Kak MoyYBEeHHas kapta mupa
SAO/KOHECKO.

[MprmeyaHue:

e Ecnu onsa panoHa npeaBapuTenbHbIX UCCNEAOBaHUA OTCYTCTBYHOT
KapTbl pacTUTENbHOCTM, TO LenecoobpasHo uMcCnonb3oBaTb
aspodoTo- U/MNN CNYTHUKOBbLIE CHUMKW, Ha KOTOPbIX MOKa3aHa

PacTUTENIbHOCTbD.
C) Knumatuyeckne n MeTeoposiorm4eckme aaHHbIe.

[ns cbopa MeTeoponorMyecknx AaHHbIX: TemnepaTypbl, OCagKoB,
ncnapeHusi, HanpaeBfEHUA/CKOPOCTU BeTpa W UHconsaAuMnM (Hanpumep,
doTOCUHTETUYECKM aKTUBHOW pagnaummn, PAP) HeobxoamMmo ncnonb3oBaThb
CTaHUMN METEOPOSIOrMYecknx HabnwgeHun. 3TN  MEeTeoposniormyeckune
CTaHLMM OOSMKHbBI pacnosiaratbCs B npegenax npumepHo 50 kKm paguyca ot

CTaHUMA  MOHMTOPWUHra BbinageHun. OcoBeHHO BaXHO MNONyyYeHune
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cpeaHerogoBbiX 3Ha4YeHun TemMneparypbl 1 O0CagkKoB 3a 10 n bonee ner,

npeaLecTBYOLLMX 0OCNeaoBaHNIO TEPPUTOPUN.

Bce knumaTuyeckme n MeTeoponornyeckmne napameTpbl He ABMSHOTCA
ob6sa3aTenbHbIMM Ha 3Tane nNpeaBapuTenbHOro ob6crnenoBaHNst TEPPUTOPUN.
MoryT 6biTb MCMONb30BaHbl pe3ynbTaTbl HaAOMAEHMS, MONYyYEHHbIE B
COOTBETCTBMU C NpoLieaypamMn HaLMOHANbHbIX CUCTEM METEOPOSTOrMYECKMX

HabngeHun cTpaHbl — ydacTHuubl EAHET.
2.2.1.3. [MpepBaputenbHoe obcrnegoBaHMe NOYBEHHOIO NOKpPOBa

B mononHeHue Kk nHdopmMauum o noYBeHHOM MOKPOBe, NpuBeAeHHON
BbllLe, NOYBbI CriefyeT pas3fendTb Ha TUMbl C BbICOKOW, HA3KOW U CpesHEN
YyBCTBUTENBHOCTbLIO K  KACMOTHbIM BbINageHUAM, HeobxoaMmo
doMKcMpoBaTb NPOCTPaAHCTBEHHOE pacnpeaeneHme Kaxgoro tuna noys. [Npu
HeobxoauUMOCTN cnegyeT NPOBECTU noneBble paboTbl, YTOObI NOMYYUTb
bonee nogpobHy MHMpOpMaLMO O MPOCTPAHCTBEHHOM pacnpeaenieHnn
noys, kKoTopas Heobxoamma Ans  BblboOpa MYHKTOB  MOCTOSIHHOMO
MOHUTOPUHIra. OTN pe3ynbTaTbl AOSKHbI OblTb HAHECEHBI HA KapTbl, 3aTeEM

OOMKHbI ObITb ONUCaHbl 00ACcTN PacnpPOCTPaHEHNS KaXKOoW NOYBbI.

CTtaHOapTHOe pasfgeneHve TUMOB MNOYB MO YyBCTBUTENBHOCTU K
KUCIOTHBLIM BblNadeHusiM npuBeaeHo B [lpumeyaHun | K Hactosawemy
pyKOBOACTBY. bydepHOCTb NoYB BapbMpyeTcd B 3aBUCUMMOCTW OT Tuna
KOPEHHbIX Mopod, Tuna TMouYBbl, COAEepXaHusi OOMEHHbIX OCHOBaHUN,
penbeda u gpyrmx dakropoB. B 4acTHOCTW, YyBCTBUTESIBHOCTb K
KUCMOTHBLIM  BblMaEHUsIM, KaK npaBuiio, BbICOKA B panoHax, rae
pacnpocTpaHeHbl KOPEHHbIE MOPOoAbl KUCMOro coctasa; pH noyBbl HU3KKNA,
noysa ONIMroTPopHa C HU3KUM MNPOLEHTOM HAaCbIWEHUST OCHOBAHUSAMMU W

BbICOKMM codep)kaHuemM OOMEeHHOro anwoMmuHus. B Takux paroHax
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HenpepbiBHbIE KUCITOTHbLIE BblNaaeHnd MMEKT TeHAEHLUNIO NoOAdaBATb POCT

pacTeHun.
2.2.1.4. [MpenBaputenbHoe obcrnegoBaHue ecos

B pornonHeHne K nNpuBedEeHHOM  BbllWe  WHQopmMauMm o
pacTUTENBLHOCTU N 3eMIENONb30BAHNIO CneayeT YTOYHATL pacnpeneneHune
NecHbIX Nnowagen, n Kaxxgoro Tvna neca. KaptuHa pacnpegeneHnsa Tunos
neca [OfMKHa OUEHMBATLCH C y4eTOM KapTbl MOYBEHHOro MOKPOBA, TakuM
obpasom MoryT 6bITb BblgefieHbl HekoTopble obnactm rneca c

oTnn4yarwwmMmnca TmnamMm rno4s.

2.2.2. OpraHmsaumns NoCTOSIHHOro NyHKTa HabnoaeHns

2.2.2.1. Kputepun  Bblbopa MecTa  pasMmelieHuMst  MyHKTa

HabnwgeHusa

|_|pl/1 Bbl60pe MecCTa pa3MelleHnA NMOCTOAHHOIO MyHKTa HabnaeHus

crneayeT yuuTbiBaTb Criefyowme KpuTepun:

(a) PekomeHgyetcsa BbiOpaTb [ABe NecHble nNnowaikn, MouyBbl
KOTOPbIX UMEIOT PasfiNyHy YyBCTBUTESNbHOCTb K KUCNOTHbLIM BbiNageHUsM.

(b) Kaxpgas nnowagka [OOMKHa pacnonaratbCA B CAMIOLWHOM
necHoM maccumBe nnowiagbto 6onee ogHoro rekrapa. Ecnu nnowaaka
OKpY>XEeHa BEeTpO3alLUUTHbIMK nonocamMmm, To goctatodHo 0,2 rektapa.

(¢) lMnowagkn AomkHbl ObITb AOCTYNHbI AnA obcrnegoBaHun B
TeyeHne ANUTENbHOro nepmnoga BpeMenu (gecatunetnn). Noatomy cnenyet
BblIOMpaTh Y4aCTKM MECTHOCTU, Ha KOTOPbIX XapaKkTep 3eMiienosib30BaHus
3a 3TOT Nepuoa He N3MEHUTCS.

(d) Ha pasnuuHbiX nnowagkax npegnoyvTUTENbHO BbIGUpaTb
eOVHbIn  BUAO OPEBECHOWM pacTUTESNIbHOCTU U OOMUMHUPYIOLLUWWA  TUM

pacCTUTernbHOCTW.
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Cxema noCTOSAHHOro MyHKTa HabnaeHns NokasaHa Ha puc. 2.2.

[MprmeyaHue:

e [1pn BbIGOpE OBYX NECHbLIX MOLLIAA0K B COOTBETCTBUM C KpUTEPUEM
(a), cnegyeT TakKe Y4YMTblBaTb PaCCTOSAHME MeXOy KaKOoou
NNOWaaKon M UCTOYHMKaMm BbliOpocoB. Ecnn ogHa nnowagka
HaxoauTcsa 6nmke K MCTOYHMKaAM BbIOPOCOB, 4YeM pgpyras, TO
crnenyeT OUeHUTb BNUSIHNE UCTOYHMKOB BbIOPOCOB M TUM NOYBLI HA
obounx nrowjagKkax.

e [Mpn co3gaHuM NnoLwagku B NECHbIX HacaKaeHUsX, Heobxoanmbl
OOKYMEHTbI O JIeCONonb30BaHUMN.

e BO3MOXHO OTCTynneHue OT KpUTEPMEB pPa3MELLEHNs NnoLanok
HabnoaeHns, B TaKOM criyvae crnegyeT TwaTtenbHo 3adhuKcupoBaTtb

BCE OTIMNYUA.

2.3. MeTtogbl MOHUTOPUHTra No4B

2.3.1. Bbibop y4yacTkoB AS11 MOHUTOPWHIA NOYB

Kak nokasaHo Ha puc. 2.2, cnenyeT BblbpaTb ABE NIECHbIX NAoLanKu,
NoYBbl KOTOPbIX WMEKT pasHyld YYBCTBUTENIbHOCTb K KUCNOTHbIM
BbiNageHuaM. [na Kaxgoro Tuna nouysbl cnefyeT BblOupaTtb CriyvyanHbiv
00Opa3oM HECKOSBbKO y4aCTKOB (HE MeHee ABYX), KOTOpble A0SKHbI 3aHMMaTb

nnowagm ot5mx5mpago 10 mx 10 m.
2.3.1.1. OnuncaHue NoYBEHHOro Npodung

[Mpn opraHmM3auum y4acTKOB Afs MOHUTOPMHra novs Heobxoaommo
NOAroTOBUTbL OMNUcaHMe noYBeHHOro npodunda. [MoYBEHHbIN MPOPUNb
OomkeH OblTb 3anoXeH B LEHTpe y4yacTka-kaHaugata go otbopa npob

NnoyBbl. Vicnonb3yemblie MeTodbl, B TOM YMCMe MpaKkTU4eckue npoueaypsl,

11
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napamMmeTpbl obcrnegoBaHMA U Knaccudukauma noys, OOMMKHblI OblTb
YHU(PUUMPOBaHbI B COOTBETCTBMM C pykoBoAaAWMMM npuHumnamm ®AO no
onucaHuto noys (FAO, 1990). [ins obecneyeHnss cCONOCTaBUMOCTU JaHHbIX,
NMOMyYEHHbIX B paMKax MporpamMm MOYBEHHbIX UCCNedoBaHUW B pPasHbIX
cTpaHax HeobxoaAMMO npeacTaBUTb OMNUCaHME MOYBEHHOro npoduns,
COCTaBfIEHHOE B COOTBETCTBMM C HaUMOHAlNbHbIMA CTaHAAPTHbLIMU
MeTodaMu NoYBEHHbIX nccrnegosaHnn. K onncaHuio noYyBeHHoro npodpuns
Takke crnegyet NpUoXuTb KpynHomMacwTabHyko reorpaduyeckyto KapTty
(Hanpumep, 1:1000) 1 /nnu cxemy MECTHOCTU BOKPYT y4acTka HabnogeHus,

a Takke dgotorpaduo NOYBEHHOro NPodunsa ¢ MacTabHON LKanon.

Ecnu pesynbTaTbl onvcaHusi NOYBEHHOrO NPodunsi COOTBETCTBYIOT
OXNOaeMbIM, Ha y4yacTke crieqyeT BblOpaTb NATb NPOOHLIX NMOLWAA0K, Kak

OMNMUCaHO HMXe.

[MprumeyaHue:

e Ecnu pesynbtar onucaHua NOYBEHHOro MpPouUnsa  CUIBHO
oTnnyaeTca OT OXugaemoro, TO HeobxoaAMMO NOAroTOBUTH
onucaHus MOYBEHHbIX npodounen ans HECKONbKNX
OONOMHUTENBbHbBIX Y4aCTKOB, PACMONIOXEHHbLIX HA TOM >Xe MyHKTe

HabnogeHus.
2.3.1.2.  Bbibop npobHbIX nnowanok ans otbopa npob noysbl

Ha yyacTke BbiBupatoTcs naTb NPOBHLIX NNoWanoK, pasmep Kaxgomn
N3 KOTOPbIX AomkeH coctaBnAaTb 1 M x 1 M. NpobHble nnowaakn A0MmKHbI
pacnonaratbCsd B LEHTPE M Ha AuaroHanbHbIX NUHUSX Yy4vacTka, Kak
nokasaHo Ha puc.2.3. OgHako MecTonosioXXeHmne NPobHbIX NAOLWAA0K MOXET
ObITb M3MEHEHO ONnA nonyyvyeHns obpasuoB MOYBLI, HE MOABEpPralrLEencs

NpsIMOMY BO3AEMCTBMIO CTBONIOBOrO CTOKA.

12
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[NMpumeyaHue:

» lNpuBegeHHas Bblle npoueaypa oTdbopa npob, HasbiBaemas
MHOroctyneH4yatbeiMm otbopom npob, onmucaHa Ha puc. 2.4. Kak
ynoMunHaeTcs ganee, ata npoueaypa otéopa npob npumeHsieTcs u
ONs  NpoBedeHus KOHTpoNs KayectBa/obecneveHuss KadecTBa

AaHHbIX.
2.3.1.3. CoxpaHeHune yyacTka asisi MOHUTOPUHra nNo4s

B TeueHune nepmnoga MOHUTOPUHIaA MNO4YB 3KOCUCTEMa Yy4YaCTKOB He

OOJPKHa noaBepraTtbCs Kakum-nmbo aHTPOMNOreHHbIM BO3ENCTBUAM.

[nsa Toro, 4tobbl 0T6OP NPOL NPOBOAMNCS KaXKabl pa3 B O4HOM U TOM
Xe MmecTe, Ana mnaeHtudukaumm ydactkoB oTtbopa npob, 3aHMMaroLmX
nnowaab or 5mMx5mM go 10mx10M HeobxogMmo MCNONb30OBaTb
NOCTOSIHHbIE 3HAKN, N3rOTOBSIEHHbIE N3 HEPXKABEIOLLEN CTanun Unn nnacTumka.
YyacTku, nogsepruysLineca oTbopy noYBeHHbIX Npod, nomeyarTcd, YTObbI

OTNIMYNTB UX BO BpeMs crieaytoLlero otbopa npob OT HETPOHYTLIX Y4aCTKOB.
2.3.1.4. OnucaHue y4yacTka MOHUTOpPUWHra MNoyYB

O6wWwue napaMeTpbl y4acTka MOHUTOPUHIa NOYB, NPUBEAEHHbIE HMXE,

OOMKHbI BbITh 3aHeceHbl B hopmMy (NoYvBa M pacTUTENbHOCTb B):

e [eTanbHOE HAaMMEHOBaHME HACENEHHOro NyHKTa Gnmxanwero K
y4acTKy;

e LUMpOTa M gonroTa yyacTka (LeHTpa);

® BbICOTa y4acTKa Haj, ypoBHEM MOPS C TOYHOCTLIO A0 10 M;

® OJKCno3muusi cknoHa (OofmkHa B6bITb n3MepeHa KIMHOMETPOM W
npuBeaeHa Kak yrosi O-THOCUTENBbHO CEBEpa Unu tora);

® CpeaHW Ans BCEX Y4aCTKOB Yrosl HaKMoHa;

13



PyKOBO,EI,CTBO 0114 MOHUTOPWUHIA No4B U pacTUTEeribHOCTU

e TN neca  (NepBUYHbIA,  BTOPUYHbLIA,  MUCKYCCTBEHHOE
HacaxgeHue);

® 3anvcu 0 BpeMEHU BO30OHOBIEHMS, YMCe 1 BO3pacTe BbIpyboK,
NpopexnBaHus, BHECEHUM YyOoOpeHnn n cneunanbHon ob6paboTku;

e BO3pacT OPEeBOCTOA onpefensieTcs Kak Bpemsi, npolleuee ¢
MOMeHTa BO306HOBNeHus. Ecnu npucyTCcTBYHOT [OepeBbsi, BO3pacT,
KOTOpbIX 6Gornblie, TO pearnbHbI BO3pacT A0SfMkeH ObITb 3anucaH B

CKoOKax.

Ecnu BblGpaHHbLI  y4acTOK He COOTBETCTBYET CTaHAApTHbIM

KpUtepmnam 0T60pa, TO OTNNYUSA OOIMKHbI ObITb YKa3aHbl.

[MouBEHHbIN NPOdUb Takke OOMKEH ObITb 3aHeceH B hopmy (noysa

n pactuternibHocTb C).

2.3.2.NapameTpbl MOHUTOPUHIA W NEPUOANYHOCTbL NpPOBELEHUS

aHalrm3a

I'Iapameprl MOHUTOPUHIa, NepnognyHoOCTb MnpoBeaeHnd aHalin3a un
pekomMeHagyemMmble aHallIMTU4eCknme meToabl 0600L1eHbl B cneayrowmnx

Tabnuuyax.
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Tabnuua 2.1. NapamMeTpbl MOHUTOPUHIa NOYBLI

(npu nonesbix paboTtax)

MNeprnoanu-
MapaveTpe romapermn | PITER | e
aHanusa
XumMmunyeckue cBoncTBa NoyBbI
a) BnaxHocTb (BecoBas) % O
b) pH (H20) n pH (KCI) O
ag’?(?hhAIZI;Hble ocHoBaHus (Ca, SMonb(+)/kr o
d) O6meHHasi KNCNOTHOCTb cMonb(+)/kr O
e) O6meHHble Al, H cMonb(+)/kr H
amiomioro obwora (EKOmy) | CMOTR(HYT | O
g) CopepxaHue kapboHaToB (ans % CaCOs o
KapOoHaTHbIX NOYB) Kaxnble 3-5
h) O6wee cogepxaHue yrnepoaa | r/kr H e
i) Ob6wee cogepxaHne a3oTa r/kr H
]) TMNoasuxHble docdaTsl P mr/kr a
k) Cynbdathbl S mr/kr a
®du3nyeckme CBOMCTBA NOYBbI
a) [NoTHOCTb MENKO3epPHMUCTbIX M/ H
nopof
b) ConpoTuBneHne neHeTpauum Kr/CM2 H

O: obsasaTernbHble NnapaMeTpsl;

H: HeobsA3aTenbHble NapameTpbl;

[: nononHuTEenbHbIe NapameTpbl.

* CopepxaHue kapboHaToB siBNsSieTcsl obsa3aTesibHbIM napameTpom

TOJIbKO AJ1A4 U3BECTKOBbLIX MNMOYB.
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Tabnuua 2.2. AHannTnyeckoe obopyaoBaHMe U MeToabl

nccrnenoBaHnA noye

MapameTpbl O6opynosaHue/meToabl

XnmMmuyeckme cBoMcTBa NOYBbI

a) BnaxHocTb CywunbHbIN WKad, BECHI

b) pH (H20) n pH (KCI) CTeKknsaHHbIN 3nekTpoa

C) O6meHHble ocHOBaHUSA AAC, ASC-UCTT unn NCIT-MC (akcTpakumsa
(Ca, Mg, K, Na) CH3COONH.4)

d) O6meHHasa kncnoTtHocTb | TutpoBaHue (akcTpakums KCI)

e) O6meHHble Al, H TutposaHue (akcTpakumsa KCI)

f) O dekTUBHAA EMKOCTb PacueT (kak cymma 06MEHHbIX KaTUOHOB)
KaTMoHHoro obmeHa (EKOsge)

0) CopepxaHue kapboHatoB | OBbEMHbLIN KanbUNMETP
(ans kapboHaTHbIX NO4B)

h) O6uwee cogepxaHue TuTtposaHue (metoa Yoknu-bnaka) nnm
yrnepoga CN-aHanusartop

)] O6Lwee cogepxaHue TutpoBaHue (MeTog Keenbgand) unm CN-
asoTa aHanusaTtop

)] MoaswxHbIN pocdop CnektpodotomeTpus (Tect bpaga-1)

K) Cynbdatbl TypbugnmeTtpusa, noHHas xpoMmaTtorpagus,

ASC-NCI nnn NCIM-MC

Pusnyeckue cCBONCTBa NOYBbLI

a) [notHocTb MeTannuyecknint Nnpobo0TOOPHbIV LMNNHAP,
MEITKO3epPHUCTbIX Nopoa CYLUMNbHbIV LWKad, BECHI

b)  ConpotusneHue KapmaHHbIM neHeTpoMeTp

neHeTpauun (Npu NoneBbIX

paboTax)

2.3.3.0160p No4BEHHbIX 0O6pa3LOB

Ha kaxgon npobHom nnowagke nocne yganeHus crnosi NogCTUmKu
(ropm3oHT O) ¢ cbmkcnpoBaHHOMW rAyBuHbl 0TOMpatoT 1-2 Kr No4sbl. [1pobbl
16
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BepxHero (0-10 cm) n Hmxkenexawero (10-20 cm) oTbmpatoT nonaTton unm
MeTannmyeckum npobooTbopHbIM unnuHapom. O6pasey oTbupatoT B

paBHbIX MPOMNOPLUNAX MO BCEMY CJ1010.

Ha ueHTpanbHoOM npobHoN nnolaake obpasubl OMKHbI 0TOMpaThbes
PSOOM C MOYBEHHbIM pa3pe3oM. Ha yrnosbix MrowlazKkax BblKamnbiBaloT
COOTBETCTBYIOLUME NO pa3mepy AMbl Ans otéopa npob. OT6op npoBoanTCSA
aHanorMyHbim obpasom. [pu cnenywolleMm npobooTéope BbiKanbIBalOT

COOTBETCTBYHOLLYIO MO pa3mepy sIMy U Ha LieHTpanbHOW NroLlaake.

[MpnmeyaHue:

 [louyBa, rOpU30oHTbI KOTOPO MMEKT OFPaHNYEHHYIO FYyOUHY, MOXET
ObITb YyBCTBUTENbHA K KACNOTHLIM BbiNageHusM. B cnydyae, ecnu
NMOYBEHHbIE TOPU30OHTbI UMEKT Manyl MOLWHOCTb (Hanpumep,
MeHee 5 cM), AN XUMUYECKOro aHanmsa oTbupaloT Kaxablii

FOPWU3OHT.

o lMpegnoyTuTensHo, YTOObI cambin BEpPXHUI FOPU30OHT (0-10 cm) Obin
pasgeneH Ha gga cnos (0-5cm u 5-10 cM) gns obHapyxeHus

HeB6OoMNbLLUNX N3MEHEHUI XUMUYECKNX CBONCTB BEPXHETO rOPU30HTA.
2.3.4. NpobonoarotoBka 06pa3LoB NO4YB

OTo6paHHble 06pasLbl MOYBbLI CyLLIAT Ha BO34yXe A0 BO34YLLIHO-CyXOro
COCTOSIHMS, 3aTEM NPOCENBAIOT Yepe3 CUTO C AYelikaMyn AuameTpoM 2 MM.
BkntoyeHust (kaMHWM), KpyMnHble KOPHU U pacTUTENbHbIE OCTaTKM pa3mMepoM
bonee 2 MM ynansioT BpyyHyt. B cnyyae ecnu ana aHanusa Heobxoaum
N3MernbYeHHbI MaTepuan, oMo NoYB NPOBOAAT HEMOCPEACTBEHHO Nepen

aHaliM3omMm.

17



PyKOBO,EI,CTBO 0114 MOHUTOPWUHIA No4B U pacTUTEeribHOCTU

2.3.5.Xummnyeckmne csoncTaa noyBbl

[na kaxgoro metoga XMMWUYECKoro U OU3M4ecKkoro aHanmsa B
PYKOBOLCTBE YKa3aH CepuirHblA HOMep, KOTopbiM HaymHaeTcs ¢ SA - 001

Ansa xmmmndecknx aHanusos U SA - 101 gna usnyeckmux aHanm3os.

a) Becoas BnaxHocTb (06a3aTenbHbIN NapameTp)

MeTtoa SA-001

CrtaHaapTHble meToabl: ISRIC 1993

MeTon noaxoaut ans MUHepanbHOro rOPN3OoHTa

I. MpuHUMN aHanusa

Co,qepmaHme Brnarn B o6pa3u,e ornpegendrotT BecoBbiIM MeTOO4OM

nepen OCHOBHbIM aHaNM30M MOYBbI.
Il. OcHoBHOE o6opynoBaHue

1. Habop O6lKkcoB wuNM TEPMOCTOMKMX KONMG C MpUTEPTHIMU
KpbILUKaMW.

2.  CywunbHbIn WKadp.
lll. MeToauka

1. Onpegenute maccy 6tokca (konbsbl) ¢ kpbiwkon (C).

2. [llomectunte 5 r BO34QYyLLIHO-CYXON MPOCEAHHOM MOYBbI B OOKC C
M3BECTHOM Maccon M npoBeguTe B3BewwumBaHWe C¢ TovHocTbko 0,001 r (A
rpamm).

3. lMomectute obpasel B CywunbHbIA LWKad, npenBapuTenbHO

CHSIB KPbILLKY C 6toKca.

18
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4. BbicywmnTte obpasey npu Temnepatype 105°C. Bpewms
CYLLUKN — 8 Yacos.
5. BblHbTE OIOKC M3 CYWWUIBHOrO LWKada, 3aKpoWTe KPbILLKOM,

oxnaguTte B aKCcMKaTope un B3BecbTe (B rpamm).
IV. Pacuet
BecoBas BnaXHOCTb B wt% Bbl4MCNAETCS MO YPaBHEHUIO:

wt.% = [(A—B) /(B — C)] x 100

CooTBeTCTBYIOWMIA NONPAaBOYHbIA KOIMPPUUMEHT BRaHOCTU (mcf)
ONA pe3ynbTaTOB aHanmMsa WM Ko3MMUUUEHT YMHOXeHUS ONA Maccbl

o6pasu,a, B3BeLLUMBaAeMOro an4d aHarnm3sa, paBeH.

mcf = (100 + Baax%) / 100

V. OTtyeT
3anuwmnTte 3HadyeHme BnaxHocTu B % € TOYHOCTbIO A0 AecATbIX. Bece
OaHHble aHanm3a OOSKHbl 6bITb CKOPPEKTUPOBAHbI C YY4ETOM NONPABOYHOMO

koacpduLMeHTa BRaXHOCTM W Bblpa)KeHbl Ha Maccy abConiTHO CyxoWn

NMoYBbI.

b)  pH(H20), pH (KCI) (065s3aTenbHbI napameTp)

MeTtog SA-002

CrtaHpapTHble meTtoabl: ISRIC 1993

MeTon noaxoaut ans MUHepanbHOINro rOpnu3oHTa

I. MpuHUMN aHanusa

pH no4yBbl M3MeEpPST MNOTEHUMOMETPUYECKN B HaZocagOo4vHOM

XNOKOCTU NOYBEHHOW CycrneH3nn (COOTHoLeHMe noysa / xungkoctb 1/2,5).
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MoxeT ObITb n3amepeHo 3HauveHue nnu pH(H20), nnu (pH(KCI)).
Il. ObopynoBaHue

1. pH-MeTp CO CTEKNsIHHbIM KanoMefbHbIM KOMOVMHMPOBAHHbLIM
3NEeKTPOaOM.

2. YcTaHOBKa onga BCTpsixmBaHuA Npob (poTtaTop, BCTpsiXMBaTerb).
lll. PeakTuBbI

1. 1 M (monb/n) pacteop xnopuaa kanus (KCl): pacteopute 74,5 r
KCl B OevoHu3npoBaHHOW BOoAe B MepHOW Konbe obbemom 1 nutp wm
AoBeanTe pactBop 4O METKM.

2.  BydepHblie pactBopbl, pH 4,00, 7,00 n 9,00 (unu 10,00):
NPUroTOBbTE W3 amnyn CTaHOapTHbIX aHanuTUYeckux ob6pasLoB? B

COOTBETCTBUM C NpunaraemMoun K HUIM NHCTPYKLMEN.
IV. MeToguka

1. Otkanubpynte pH-meTp c¢ nomoubio BydepHbIX pacTBOPOB B
AnanasoHe, B KOTOpPOM nMfaHupyeTe npoBoAuTb u3aMepeHune. WN3-3a
pasfMuMm B HakKNoHe  KanMbpoBOYHOW  NIMHUM  U3MEPEHUS  BHE
KannmbpoBOYHOro AnanasoHa MoryT 6biTb OLLIMOOYHLIMN.

2. [llomectnte 20 r npocestHHOM MOYBbI B MOSINITUIIEHOBYHO
ByTbINKy 06bemom 100 Mn € LUMPOKMM FrOPSIOM.

3. Hob6aebte 50 mn xugkoctun (Bogbl nnn 1 M pacteopa KCI) n
3aKkpounTe BYTbINIKY KPbILLKOMW.

4. lNomecTtute BYTbINKY Ha poTaToOp U BCTPSIXMBAWTE B TeYEHUE 2
4Yacos.

5. [lepen Ha4anom namepeHusi CUNbHO BCTPAXHUTE BYTLINIKY pPyKOW
OoAVH-ABa pasa.

6. [lorpyauTe anekTpoa B BEPXHIOK YaCTb CYCNEH3UMN.
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7. 3Sanuwute 3HadveHne pH, nocne crabunusauny nokasaHui

(TouHocTb 0,1 eanHULbI).

[MpumeyaHue: nokasaHus CcYUTalTCA CTabUnNbHLIMW, €CNN  OHWU

n3MeHsTca He bonee Yyem Ha 0,1 eanHuubl 3a 30 cekyHAa. B kapOoHaTHbIX
noysax crabunmsaumsa nokasatenenm MoOXeT ObiTb 3aTpydHeHa Wu3-3a

HepaBHOBECHbIX YCNOBUN.
V. 3ameyaHusa

1. bBydepHble pacTBopbl He noasexar LONToOMY XpaHEeHMUIo:
pactBopbl pH 9 1 10, yyBcTBUTESBbHBI K HAacbIweHnto CO2 1 MoryT B Te4eHune

KOPOTKOro BpeEMeEHU CTaTb HE4OCTOBEPHbLIMM.
VI. OT1yer
3HayeHus pH perncTpupytotcs ¢ ToyHocTbo 4o 0,1 eguHuLbI.

c) O6meHHble ocHoBaHusa (Ca, Mg, K, Na) (obsasaTenbHbli

napameTp)

MeTtog SA-003

CrtaHpapTHble meToabl: ISRIC 1993

MeTon noaxoaut ans MUHepanbHOro roOpnu3oHTa

|. MpuHUMN aHanusa

O6pasey npombiBalOT aueTatoM aMMOHUS. 3aTeMm, U3MepstoT
COAEepXXaHNe OCHOBHbIX KaTMOHOB B MoOfyvYeHHOM dunbtpate. Hwuxke
npeacrtaeneHbl ABa MeToda aHanusa. B ocHoBe mMeTodoB NeXut obLwumi

npuHUMN pa6OTbI, OQHaKO, OHUN MMEKT TEXHOJIOMMYECKNE Pa3JSTUHUNA:
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1. MeTOoA, IKCTPaKLMOHHOU TPYOKM;

2.  MeTod aBTOMaTU4YeCKOro 3KCTpaKTopa.

[MpumeyaHue:

® BO3MOXHO UCMOJSIb30BaHWE anbTepHaTUBHONO MeTO4a 3KCTpaKLUMK:
dunbTpauma c nerkMMm BcCacblBaHMEM C WUCMOfb30BaHMEM 55-
MUSIMMETPOBON BOPOHKM BroxHepa vnu BopoHku Pyrex Buchner
(pasamep Ne 40). 3toT meToq onmncaH Ha cTp.160, Method of Soil
Analysis, Part 2 (American Society of Agronomy 1982).

® BO3MOXHO MNPUMEHEeHue MeToda LEeHTPUdyrmpoBaHnd, KOTOPbIN
onucaH Ha cTp.161, Method of Soil Analysis, Part 2 (American

Society of Agronomy 1982).
Il. OcHoBHOe oGopyaoBaHue

1.  OKCTpaKUMOHHble TPYOKM (Mnn wnpuybl odbemom 60 mn) nnu
aBTOMaTuyeckun akctpaktop* (Holmgren et al, 1977). Heobxoanmo
MCNONb30BaTbh 3KCTPAKUMOHHbIE TPYOKM AnameTpom 2-2,5CM U ANUHHON
okono 30 cm, € perynvpyemMbiM BbIMYyCKHbIM OTBEPCTUEM (pPe3nHOBas U
nnacTnkoBas Tpybka C BUHTOBbBIM 3aXXMMOM WIN 3aMOPHbIM KpaHOM).

2. pH-meTp.

3.  AAC vnn UCTT.

lll. PeakTuBbI

1. [Ona TpyboK: NpoKaneHHbIM U NMPOMbITbIN MOPCKOW NEecoK, BaTa.
[ns aBTOMaTUYECKOro SKCTpaKTopa: Lenono3Hbin unbTp.

2. [Ona npurotoBneHus pactBopa auetata ammoHus (1 M)
NoOMeCcTUTe HaBecCKy auetaTta aMMoHuMss mMaccon 3851 B MepHyto konby
o6bemom 53 nMTpoB 1 pacTBopuTE ee B Boge. 3aTeM, AoBeanTe pacTBop Ao
mMeTkn. C nomowbio pactBopoB ammuaka (1 M) unmu ykCyCHOM KUCNOTbI
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poseante pH go 3HayveHnusa 7,0. Ons mM3BeCcTKOBLIX NoyB pH aueTtaTHbIX

pacTBOPOB OOSMKEH COCTaBnAThb 8,2.
IV. MeToauka
1. MeToA 3KCTPAKLMOHHOMN TPYOKM
NMoarotoBKa K aHanu3y

[Onsa kaxgon cepun Nnpod Heob6xoaMmMo AOMNONTHUTENBHO rOTOBUTL ABa
6naHkoBbix obpasua* (25r Mopckoro necka, 6e3 no4yBbl) U OAWH

KOHTPOIbHbIV 0bpa3seL?.

1. YcraHoBUTE 3KCTPAKUMOHHYO Tpybky B  BepTUKarbHOM
NOSTIOXKEHUN HA NOACTABKY UM CTONKY.

2. 3akpouTe [gHO TpyOkM BaATOW, YNIOTHUTE €€ WCMOoMb3y4
nopLeHb. BHecute okono 10 r mopckoro necka. BoicoTa cnosi necka JosrmkHa
ObITb HE MeHee 1 cM.

3. B dapdoposon nocyge B3eecbTe 5 r obpasua (C TOYHOCTbIO
0,01 r), mobaBbTe K oOpasyy OKOMo 25T MOPCKOro rmnecka XOpOoLlo
nepemMeLllanTe nonaToyKou.

4.  Konu4ecTBeHHO nepeHecuTe CMeChb B 9KCTPAKLMOHHYH TPYOKy 1
pa3poOBHANTE CMECb ANMMHHbLIM LWNaTenemM unm nano4vkon.

5. BHecute okono 10 r mopckoro necka. BbicoTa cnosi necka
OO0IMKHa 6bITb HE MeHee 1 cMm.

6. Hakponte obpasel KpbIWKOW, YTOObI M3bexaTb YNNOTHEHUS

obpasua.
OOmMeHHble OCHOBaHUA

[MpucytcTBME B NOYBE PaCTBOPUMBLIX CONEn MOXeT CTaTb MPUHNHOMN

3aBbILLUEHHON OLUEHKN codepXaHusi OOMEHHbIX oOcHOBaHUW. [loaTomy
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npouegypa aHanmsa MoXeT pasfimv4aTtbCA B 3aBUCMMOCTU OT HaJlIM4dna UIn

OTCYTCTBUS paCTBOPUMbIX CONEN.

[na onpepeneHns xoga AanbHEWWeEro adanusa WUCNonb3ykT
BESIMYMHY ONEKTPONPOBOAHOCTU BOAHOMW CYCMNEH3uu (MeTon onpeaeneHus

3NEeKTPONPOBOAHOCTM NOYB NpMBeaeH Ha cTp.35):

a. npn EC25>05mCm: Heobxoguma  npefBapuTenbHas
NpomMbiBKa ob6pasua oT pacTBOPUMbIX COSEN;
b. npn EC25<0,5MCM: npegBaputenbHasi MNPOMbIBKA He

TpebyeTcs, Tak Kak coaepkaHue pacTBOPMMbIX CONeN He3HaYUTENbHO.

BHuMaHue: npombiBKa OT pPacTBOPMMbIX COJIEN MOXET OKasaTb
BNUSHME Ha nokasatenb agacopbupyemoctn Hatpus ([MAH), 4to moxeTt
NpMBECTM K OWKMOOYHLIM pesynbTatam. B Tex cnyyasx, Korga
npegnonaraeTcs BbICOKas MOrpeLHOCTb aHanuaa, onpeaeneHme oOMeHHbIX

OCHOBaHWin cnegyeT cYnTaTb HEBO3MOXHbIM.
a. Ecnu EC25> 0,5 mCm:

1. [MomecTnTe noa BbIXogHOE OTBEPCTUE TPYOKM KONby obbemom
150 mn.

2. 3anonHute MepHyto konby Ha 100 mn ataHonom (80%).
OTbepuTte 13 aTOM KONBBLI OKONO 25 MN 3TaHONa 1 NnepeHecuTe B TPYOKy.

3.  OrTkponTe BbIXOAHOE OTBEPCTUE ANs 0bneryeHns BbITECHEHUS
Bo3ayxa n3 obpasua. Koroa nepsble kannm npocodaTcsl Yepes BbIXOAHOe
OTBEpPCTUE, 3aKpounTe €ero.

4. [MpoBepbTe TPyOKYy Ha HanuuMe 3axaTblX Ny3blpbKOB BO3A4yXa,
noctapamTecb yoanuTb WX JerkuM MOCTyKMBaHMEM no TpyOke. Ecnu
yaanuTb X He Nony4yaeTcs, TO OCTOPOXHO NPOTKHUTE MOYBEHHO-NECHAHYIO

CMEeCb ASIMHHOW MOHTaXxHOW urnon. [ante noctosaATb 20 MUHYT.
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5. BcTaBbTe MEepPHYIo KOJ'I6y C OCTaBWMNMCA 3TAHOJIOM BBEPX AHOM

B 3KCTPaKLNOHHYI TPYOKY.

[MpumeyaHune: nNpm UCNorib30BaHNUM KOPOTKOW SKCTPAKLMOHHOM TPYOKM,

Unu wnpuua, mepHas konba gormkHa ObiTb 3akpensieHa Hag 3Ton Tpybkown
(wnpuuyom) Ha wTtaTuBe wnu ctonke. OTperynupynte paccTosiHMe Tak,
4YTOOBbI Mexay obpasuyom B TpyOKe 1 ropsibiLLKOM KONObI ObINO0 NPUMEPHO S

CM.

6. OTkpouTe M OTperynupymte BbIXOLHOE OTBEPCTUE TaK, YTOOLI
100 M NPOMbIBOYHOWM XWAKOCTM (3TaHOMa) NpocoYmMnoch 3a 2 Yyaca (npmbn.
20 kanernb/MuH.).

7. Cnente NPOMbIBOYHYHK XWOKOCTb U MOMECTUTE NOA BbIXOLHOE
OTBEPCTME MEPHYLO KONBy-npuemHuk obvemom 100 mn.

8. N3 mepHon konbbl oobemom 100 mMn, 3anONHEHHON OO0 METKMU,
1 M pacTtBopoM auetata ammoHud, gobasbTe okono 25 mn B Tpybky, a
3aTeM BCTaBbTe Konby BBEPX AHOM B TPYOKY.

9.  Ortperynupynte BbIXOAHOE OTBEPCTME Tak, 4TObbl pacTBOp
o6bémMom 100 mn npocouunce 3a 4 yaca (npubn. 10 kanens/mMuH.).

10. [oseaute 06BLEM pacTBopa B MepHOM Konbe-npuemHuke OO
MeTKKM ¢ nomowbio 1 M auetata aMMoHUS, nepemeLLanTe.

11. W3mepbTe cogepxaHme Ca, Mg B 3TOM 3KCTpakTe C MOMOLLbIO
AAC nnn UCT1, a Kun Na - ¢ nomowbtio AAC, MNM3C nnn UCTT.

b. Ecnmn EC 25 < 0,5 mCm

1.  OTKpownTe BbIXOQHOE OTBEPCTME N NOMECTUTE NOL HEFO MEPHYIO
Konoby-npmemHuk oo vemom 100 mn.

2. N3 mepHon Konbbl o6bemom 100 Mn, 3anofHEHHOM OO0 METKM,
1 M pacTBopom aueTata amMmoHud, nobaBbTe OKOMo 25 Mn B TPYOKy.

3. Korpa nepBsble kannu npocoyaTcsl Yepes BbIXOJHOE OTBEPCTHUE,
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3aKpowuTe ero.

4. [MpoBepbTe TPYOKY Ha HanuuMe 3axaTblX Ny3blpbKOB BO34YyXa,
nocrapanmtecb yganuTb WX JIerkKMM MNOCTyKMBaHMEM No Tpybke. Ecnu
yOoanutb UX He rnony4vyaeTcsl, TO OCTOPOXHO NPOTKHUTE NOYBEHHO-NECHaHYH
CMeCb OAJIMHHOW MOHTa)XHOWN UTTOMN.

5. [MomecTnTe MepHyto Konby C ocTaBLUMMCS pacTBOPOM aueTaTa

aMMOHMS BBEPX AHOM Ha TPYOKy 1 fante noctosaTb 20 MUHYT.

[MprmeyaHue: npm NCNONb30BaHUN KOPOTKOM SKCTPAKLMOHHOW TPYOKH,

unu wnpuda, MepHas konba p[ormkHa ObITb 3akpenneHa Hag 9Ton
TPYyOKON(LLINPMLIOM) Ha wTaTuee unu ctonke. OTperynupymte pacctosiHue
Tak, 4TOObl Mexay obpasuom B Tpybke M roprbillkoM Konbbl 6bino

NnpPUMeEpPHO 5 cm.

6. Ortperynupynte BbIXOOQHOE OTBEPCTUE Tak, 4TOObI pacTBOp
o6bémom 100 mn npocoymnncs 3a 4 yaca (npubn. 10 kanenb/MyH).

7. [OoBeante 06bEM pacTBOpa B MepHOW Konbe-npuemHuke A0
MeTKM ¢ nomoLlbto 1 M pacTBopa aueTata aMMOHUSA, NepemMeLlanTe.

8. WUamepbTe copepxaHne Ca, Mg B 9TOM 9KCTpakTe C MOMOLLbIO
AAC unn NCT1, a K Na - ¢ nomowbto AAC, NM3C nnu UCTT.

2. MeTon aBTOMaTM4Y€CKOro aKCTpakropa
MoparoTroBka

[nsa kaxgon cepun npod HeobxoaMmMo OONONHUTENBHO FOTOBUTL ABa
6naHkoBbix o06pasua* (25r Mopckoro necka, 6e3 no4yBbl) U OAMH

KOHTPOIbHbIV 0bpaseL®.

1. 3akponTe HUXKHIOK YacTb NPO600TOOPHOM TPYBKN NPUBIN3NTENBHO

1 r punbTpoBanbLHOro Matepuana, yrpamoynte ero npy noMoLLy NOPLLHS.
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2. BHecuTe 2,5 r (c TouHocTblo 0,01 1) npocessHHOM NOYBbLI U NOMECTUTE
npobooTOOPHYD TPYOKYy C 0bpa3uomMm B BEPXHUA AUCK SKCTpakTopa. [pwu

HeobX0AMMOCTU pas3poBHANTE obpaseL naTenem.

3. CoeguHute nNpobOOTOOPHYKD TPYOKYy C HABOPHLIM LINPULEM,

NopLLUEHb KOTOPOro BCTaBIEH B Na3 HEMOABWMKHOIO ANCKA SKCTpaKTopa.
OOMeHHble OCHOBaHUA

[MpucyTcTBME B NOYBE PacTBOPUMbIX CONlen MOXET CTaTb MPUYNHOMN
3aBbILUEHHON OUEHKN codepXaHuss OBMeHHbIX OCHoBaHuK. [loaTomy
npouenypa aHanusa MOXeT pasfnnyaTbCHa B 3aBUCMMOCTU OT Hanuyus unm

OTCYTCTBUS paCTBOPUMbIX CONEN.

Ons onpefeneHns xofa AanbHeEWWero adHanu3a MCNonb3yoT
BESIMYMHY 9NEKTPONPOBOAHOCTN BOAHOW CyCNEH3uM (MeTon onpeaeneHus

3MeKTPONPOBOAHOCTM NMOYB NpuUBeAeH Ha cTp.31):

a. EC25 > 0,5 mCm: Heobxogmma npeaBapuTernbHas npoMbiBKa OT

PaCTBOPUMbIX COMNENn.

b. EC25 <0,5 mCwm: cogepxaHue pPacTBOPMMbIX conen

He3HaunTenbHO, NpeaBapuTenbHas NPoMbIBKa He TpebyeTcs.

BHumaHue: NpombiBKa OT pacTBOPMMbIX CONEN MOXET U3MEHUTb TakK
Ha3blBAEMbI MOHMKEHHbIN KO3 DUUMEHT (NokasaTenb agcopbrupyemocTu
HaTpus, [MAH). CnepoBaTenbHO, cocTaB OOMEHHOro Komnsekca obyaer
nameHaTbca (Npu pasbaBneHMn OONs OOHOBANEHTHbIX KaTMOHOB Oyaer
yMeHbLAaTbCA), YTO NpuBeLeT K oWMbOYHbIM pesynbTatam. B Tex crny4vasx,
Korga npegnonaraeTcs, 4To 9TM owmnbkn OyoyT HegonyCTMMO BbICOKM,

onpepenexHne OOMEHHbIX OCHOBaHWUM crnegyet ciHnTaTb HEBO3MOXHbIM.

a. Ecnn EC25 > 0,5 mCm
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1. C nomouwbio NpOMbIBaNKM OMOWTE CTEHKU TPYyOkM C oBGpasuom
Hebonbwum Konmnyectsom 80% aTaHona.

2.  OcCTOpOXHO HanonHuTe TpybKy ¢ obpasuomMm 4O OTMETKM 25 Mn
9TaHOMOM, ocTaBbTe Ha 20 MUHYT.

3. [lpn HeobxogmmocTn cHoBa 3anonHute Tpybky Ao 25 mn u
nomMmecTute TpybKy-pesepByap nosepx Tpyoku anga npobbl. [JobasbTte 40 Mn
80% aTaHona B pe3epByapHyto TPYOKy, 3anyCTUTe SKCTPaKTOp U NpoBoauTe
SKCTpaKLUMIO B TEYEHME 2 4YaCOB.

4.  OtcoeanHunTe TpybKy-pesepByap 1 HabopHbIN Wnpul. Yoanute
NPOMbIBOYHYKO XMOKOCTb W 3aMeHuTe HabOopHbIM  LWMPUL,  YUCTbIM.

Mepenaute K wary b (cnegyrowmnn pasgen).
b. Ecnn EC25 < 0,5 mCm

1. Mcnonb3ya npoMmbiBanky, OMOSIOCHUTE CTEHKUM NpPobUpkn ¢
obpasuom HebonbLmm konndecteoMm 1 M aueTtata aMMoOHMS.
2.  OcTOpOXHO HanonHnTe Tpyoky ¢ o6pa3uom pacTBOpOM aleTaTta

aMMOHUSA [0 OTMETKU 25 Mn U Bblaepxute B TedeHne 20 MUHYT.

[MpumeydaHune: ecnu npegBapuTesibHO npoesoaunack NpomMbiBKa, TO HET

HeobXoaMMOCTH BblaepkmBaTb B Te4eHne 20 MUHyT.

3. [pn HeobxogmmocTn cHoBa 3anonHute Tpybky o 25 Mn u
nomecTute TpybKy-pesepByap nosepx Tpybkn ons npobsol.

4. [Jobasbte 40 mMn 1M auetata amMMOHUS B pe3epBYyapHYHO
TpyOKy, 3anycTuUTE 3KCTPAKTOP M MPOBOAMTE IKCTPAKLMIO B TEYEHNE 8 YacoB.

5. OtcoeguHuTe KOnNby-NpUEMHUK, KONMUYECTBEHHO MepeHecuTe
cogepxmmoe B MepHyt konby obvemom 100 mn n goseamte obbem Ao
MeTkn pactBopom 1 M auetara aMMOHUA.

6. N3mepbTe cogepxaHme Ca, Mg B 3TOM 3KCTpakTe C MOMOLLbHO
AAC nnm UCTI1, a K un Na - ¢ nomowbio AAC, MNM3C nnun UCTT.
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V. PacuyeTbl

O6MeHHbIM Ca (cMoJb (+) / KT IOYBBI)
= [(a—b) 10 * 100 * mcf]/[10 x 20.04 * s];

O6MeHHBIN Mg (cMoJib (+) / KT IOYBBI)
= [(a—=Db) 10 %100 * mcf]/[10 * 12.15 * s];

O6MeHHbIU K (cMoJib (+) / KT IOYBBI)
= [(a—b) *2 %100 * mcf]/[10 x 39.10 * s];

O6meHHbIA Na (cMoJb (+) / KT IOYBBI)
= [(a—b) *2 %100 * mcf]/[10 * 23.00 * s];

HaCbILLIEHHOCTb OCHOBAHHUAMH

= [0O6MeHHble(Ca + Mg + K + Na)/EKOagp] * 100,

e,

e a = cogepxaHne Ca, Mg, K wnm Na B pasbaBrneHHOM
dunbTpaTe, Mr/n;

e MHOXuTenn x10 n x2 xapakTepusytoT pasbasneHne punobTpaTa;

e b =T0 Xe camoe B pa3baBneHHoMm punbTpaTe GraHkoBoWn NpobbI?;

e 5 = Bec BO3yLLUHO-CyXOro obpasua B rpammax;

e mcf = nonpaBO4YHbIN KOIMPPULMEHT BIIAXKHOCTH.
VI. Otyer

PesynbTatbl aHanu3a BblpaXalwTCs B CMOSb(+)/Kr noysBbl AN
COOTBETCTBYIOLMX KaTMOHOB M B % [Ans nokasatend HacbILWeHHOCTU

OCHOBAHMSAAMU C TOYHOCTbIO 0 2 3HaKa rnocne 3andaToun.
VIl. 3ameuyaHue

[puMeHeHne onucaHHOro MeToda K W3BECTKOBbIM (M TMMNCOBLIM)

no4ysam nNpmBoauUT K OLLINBOYHBIM pe3ylibTatam (KaK n npumMmeHeHne MHOrumx
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Apyrnx MeTO,EI,OB). PaCTBOpeHI/Ie Kap6OHaTOB 0COBEeHHO  MellaeT

onpeaeneHnto obmeHHoro Ca (3aBbllieHMe pe3ynbTaToB).

Pesynbtatbl MOryT ObiTb B HEKOTOPOW CTEMEHWU YNydLlEeHbl MyTeMm
noBbiweHna pH auetatHoro OydepHoro pactsopa Ao 8,2, Npu KOTOPOM
pacTBOPMMOCTb KaTuoHOB Ca n Mg cHuxkaeTcs. CHUXEeHne pacTBOPUMOCTH
katmoHoB Ca un Mg Takke [OCTUraeTcsa npu UCMNOfb30BaHUN CMECH
aueTtaTHbIn Oydep (pH 7) / ataHon (Hanpumep, 1:1). [MOCKOMNBKY HX B TOM,
HW B OPYroM Criydae pacTBOPMMOCTb HE CHWXaeTCs A0 Hyns, pe3ynbTathbl

OCTakTCA HEOQOCTOBEPHbLIMU.

Ncnonb3oBaHne mMeToga TUOMOYEBWMHbI cepebpa, onucaHHOro B
p.10-1, Procedure for Soil Analysis, fourth edition (ISRIC 1993), moxert

npmnBoanTb K bonee ToOYHbIM pe3yribTaTtaM.

Pe3yanaTb| aHanm3a 0bMeHHbIX OCHOBaHUN cnenyeTt ncnosib3oBaTtb

Ans pacyeTta apdekTUBHON EMKOCTU KaTUOHHOIO obmeHa (EKOasqgg).
N3mepeHune anektponposogHocTu (ISRIC 1993).
l. ObopynoBaHue

1. KoHAYKTOMETpP C AaTYMKOM MOrPY)XHOro Tuna v u3MepuTenbHON

AYENKOWN.
Il. PeaktTuBbl

1. CraHpapTHbIi pacTtBop® xnopuaa kanus, 0,01 M: PasbaBbTe
CTaHOAPTHYIO aMmnyny aHanuTuyeckoro KoHueHnTpata? 0,1 M KCI B
COOTBETCTBUM C MHCTPyKUuMen. C nomoLlbto nmneTkn 10 mn ctaHgapTHOro
pacteopa® 0,1 M KCI nepeHecute B MepHyto konby oobemom 100 mn u
AoBeanTe pacTBop 40 MeTKM BOLOW. B KayecTBe anbTepHaTUBbI pacTBOpUTE

HaBeCKy BbICyLUEHHOro B cywunbHoM wkady (npu 105°C) KCI maccon
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0,7456 r B aucTunnupoBaHHOW BoAE B MepHOM Konbe obbeémom 1 nutp,

goseanTe o6bemM OO METKU BOOON.
lll. KanubpoBKa KOHAYKTOMETpPa U U3MepUTESIbHON SA4YEenKN

1. B 3aBucMmoctn OT Tuna KOHOYKTOMETpa WM MNpPOMOnTe U
3anonHUTe U3MepUTENbHYIO AYeliky CcTaHaapTHbiM pacTBopom® KCI, unu
OMONIOCHUTE W MNOMECTUTE [aTyuMK MOrPY>XHOro Tuna B CTaHOAPTHbLIN
pacTtBop® KCI.

2. WNamepbTe Temnepartypy.

3. YcraHoBMTE WKany TemnepaTtypHOM  KOMMeHcauuMm  Ha
n3MepsieMyto TemnepaTtypy M OTPErynupymTe nokasaHus pgartyvka no

1,412 mCm/CcM € NOMOLLbIO LLKasbl MOCTOAHHOWN AYENKN.
IV. UamepeHune

1. WamepbTe TemnepaTypy 9KCTpakta W YCTaHOBMUTE LUKany
TemnepaTypHON KOMMeHcaumm Ha 3Ty TemnepaTtypy. ([lokasaHus 6yayt
aBTOMaTM4YeCKN KoppeKTupoBaTtbcs 40 25°C).

2. Hanente B cocya Takon o6beM 3KCTpakTa, NPUroTOBMEHHOMO B
nyHKTEe C) (MeToq onpeneneHnsi obMeHHbIX OCHOBaHUK CTP.22), YTOObI
paboyas 4acTb AaTyMka KOHAYKTOMeTpa Obifia NofHOCTbIO MOrpyxeHa B
pacTBop.

3. [llpombiBanTe M BbiCyLUMBaNTE INEKTPOA Mexay npoBedeHuem
namepeHuin. lNocne 3aBepLueHns paboTbl 3NEKTPOA XPaHAT B HACLILLEHHOM

pactBope KCI.
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d) O6MeHHast KUICNOTHOCTb (06A3aTenbHbIN NapameTp)

MeTtoa SA-004

CraHpapTHble meTtoabl: ISRIC 1993

MeTon noaxoaut ans MUHepanbHOro roOpu3oHTa

|. MpuHUKMN aHanu3a

O6paszey npombiBatoT 1M pactBopom KCIl.  KucnoTHocCTb,
00yCrnoBnNeHHy pasHbIMM KOMMOHEHTAMU MOYBbl, U3MEPAIOT METOAOM

TUTPOBAHMUSI.
Il. OcHoBHOe oGopyaoBaHue
1. BiopeTtka
lll. PeakTuBbI

1.  O3kcTparmpywowun pactBop — pacteop xnopuga kanusa (KCI),
1 M: pactBopute 373 r KCI B 4emoHn3npoBaHHOM Boge U AgoBeanTte ob6bem
pacTtBopa 00 5% n. (OnNA NpUroToBNEHWs JKCTparupyoLllero pacrteopa
MEHbLLEro obbema, 4ONyCKaeTCs UCNOSb30BaHME MEPHOW KONbbl 00 beMOM
1 n). PactBopute 74,5 r. xnopuga kanus B Hebonbwom ob6beme
AEeNOHN30BaHHOW BOAbl, AoBeaUTE 06BEM pacTBopa A0 METKM).

2. CongsHasa kucnota (HCI), 0,02 M (cTtaHgapTHbIA pacTBopX):
pa3baBbTe CTaHOAPTHbIN aHanNUTUYecKuid pacTteop? u3 amnynsl (1 /1 n) B
COOTBETCTBUU C UHCTPYKLINEN.

3.  PactBop rugpokcuaa Hatpus (NaOH), npubnuantensHo 0,025 M
(ctangapTusmnpoBaHHbIn): pacteopute 1 r NaOH B AenoHn3npoBaHHOM BoAe
B MepHon konbe obbemom 1 n. [doBeaute OO METKUM OENOHU3NPOBAHHOWM
Bogon. CraHOapTudymte, YCTaHOBUTE TOYHYK KOHUEHTpauuk pacTteopa
nyTem TUTPOBaHUSA cTaHaapTHbIM pacTteopom® 0,02 M HCI.
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MNpumedaHmne:  OTOT  cnocob  sBNSieTCA  anbTepHATUBHbIM
NMPUrOTOBMNEHNIO pacTBOpa C MCMONb30BaHMEM amnyrbl aHANUTUYECKOro
CTaHOapTHoro pacTteBopa®. CTaHaapTHbIM pacTBOp® rmapokcuaa HaTpus
MMEET OrpaHMYEHHbIN CPOK CryXbbl M HyxagaeTcsa B MOBTOPHOW
CTaHOapTU3auMM Nnocre XpaHeHusl, Tak Kak AelCcTBMEe 3alUMTHOro knanaHa

oT CO2 orpaHn4eHo (4acTbiM) OTKpbIBAHNEM DY TbISKU.

4. NHoukaTopHbIM pacTBop beHondTanenHa, 0,1 %: pactBopute

100 mkr peHondtanenHa B 100 mn 96%-Horo ataHona.
IV. MeToauka
1. MpombiBKa

OnbIT NpoBoAMTCA B ABYX NMOBTOPHOCTAX ANS Kaaoro obpasua, Ha

KaxXayr Cceputo aHaJIn3oB roTOBUTCA 1 6naHkoBas npo6a4.

A. TlogrotoBbTe BOPOHKY C CyXMM BYMaXKHbIM (OUNbTPOM U MEPHYHO
konby Ha 100 mn. Bo3bmuTe HaBecky M3Menbyé€HHou nousbl - 10 1 (C
ToyHOCThIO 0,05 r). lNepeHecnTe HaBecKy Ha cyxon BymaxkHbln punbTp B
BOPOHKE, NOMELLEHHOWN B MepPHYt0 Konby oobemom 100 mn.

B. [llpoBogute NPOMbIBKY NoYBEHHOM Npo6bI nyTem
pecatukpatHoro npunueanus 10 mn 1 M pactBopa KCIl ¢ 15-MUHYTHbIMUK
nHTepBanamu. [NpombiBKa AOMMKHA 3aHMMaTb OKOSO 2,5 Yacos.

C. [Tllocne Toro kak nocnegHss nopuma MNPOCOYUTCH, BbIHbTE
BOPOHKY 1 AoBeauTe aKcTpakT o meTtkn 1 M pactsopom KClI, nepemersante

NMOMyYeHHbI pacTBop.
2. OnpegeneHne o6MeHHON KUCNIOTHOCTU

A. TllomecTute anuMKBOTY 3KCTpakta obbemom 25 mMmn B Konby

OpneHmMenepa (KoHMYeckyro konby) Ha 250 mn n pgobaBbte 3-5 Kannu
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pactBopa peHondpTanenHa. OT6oOp anuKBOTbl HEOOXOAMMO NPOBOAUTL
NMUNETKOMN.
B. Twurpynte 0,025 M pactesopom NaOH 1o nosiBneHust ycTon4msom

po30BoW okpackn. Okpacka A0MMKHa COXPaHATbLCH B Te4eHUn 1 MUHYTHI.

[Mpymeyanue 1: ocrnabneHne po3oBOW OKpackm MOXeT ObITb BbI3BaHO

ocaxpgeHmnem rmgpokcmnga aritoMnHUA. OTO MOXHO ncnpasnTb, nobasuB eLle

OAHY Kannto eHondgTaneunHa.

[MpumedvaHne 2: npm MCrNosib3o0BaHMM aBTOMaTUYECKOIo TUTpPATopa

yCTaHOBUTE KOHEYHYI TOYKY pH Ha ypoBHe 7,60.
V. Pacuet
OBmMeHHasa KMCnoTHOCTb (X):

X(cmosb (+)/ krmouBel) = [(a —b) * M * 4 x 100 * mcf]/ s,

[ne,

° a = o06bém NaOH, wucnonb3oBaHHbIA AN TUTPOBAHUA
aHanunsnpyemon npoObl, Ms;

° b = 06b€m NaOH, ncnonb3oBaHHbIN 4Na TUTPOBaHMS 611aHKOBOM
npo6bl*, Mr;

° M = monsipHocTb pacTtBopa NaOH;

° S = Macca BO34yLIHO-cyxoro obpasua, rpamm;

° 4

kO3 PULMNEHT annKBOThI;

° mcf = NonpaBOYHbIA KOIPPUUNEHT BNAXHOCTN.
VI. OtyeT

PesynbTatbl NpmBoaATcs B CMOSb (+)/Kr NOYBbI C TOYHOCTbIO [0 2

3HakKka rnocne 3ansaTomn.
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e) O6meHHble Al n H (cymma paBHa OBMEHHOM KUCNOTHOCTW)

(Heobs3aTENbHLIM NAapameTp)

MeTton SA-005

PekomeHayemble metoabl: MeToa nouBeHHOro aHanusa (1965),
c. 994.

MeTon noaxoaut ans MUHepanbHOro rOpu3oHTa

|. MpuHUKMN aHanu3a

HebydepunsosaHHbin 1 M pacteop KCI BbiTecHAeT obmeHHble H n Al
n3 no4sbl. ObmeHHble Al n H B akcTpakTe KCl namepsatoTcs no oTaenbHOCTH

TUTPOBAHUEM.
Il. OcHoBHOe oGopyaoBaHue
1. BropeTka
lll. PeakTuBbI

1. ConsHasa kucnota (HCI), 0,1 M (cTtaHmapTHbIA pacTBop®):
pasBeguTe CTaHOApTHbIA aHanUMTUYECKU pacTBOp? U3 amnynbl B

COOTBETCTBUN C I/IHCprKLI,I/IeIZ.

2. PactBop rmagpokcuga Hatpma (NaOH), npubnusutensHo 0,1 M
(ctaHpgapTmanposaHHbin): pacteopute 4 r NaOH B OenoHM3npoBaHHON
Boge B MepHom konbe obvemom 1 n. [JoBeaute OENOHU3NPOBAHHOM
Bogon Ao MmeTku. CTaHaapTusaumsi 3TOro pacTBopa OCYLLECTBMASETCS

TutpoBaHmem 0,1 M ctaHaapTHbIM pacTBopom® HCI.

3. PactBop dtopuaa HaTtpus (NaF): pactsopute 40 r NaF B 1 n

BObl.
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4. NHoukaTopHbIM pacTteBop deHondTanenHa, 0,1 %: pacteopute

100 mkr cbeHondTanenHa B 100 mn 96 % - Horo aTaHona.
IV. MeToauka

1. C noMoLLbo NUNETKM NoMecTuTe B konby o6bemom 250 mn 25 mn
conesou BbITSXKN KCI (akcTpakT u3 pasgena d), cogepxailuen oOMeHHble

kaTnoHbl Al (1 H), n gobasbTe 5 kanenb nHgukaTopa deHondTanenHa.

2. [MpoBeaunTte TuTpoBaHue pactesopom 0,1 M NaOH go yctonumsom
PO30BOM  OKpacknm MNpu  MOMNEPEMEHHOM  NEepeMellnBaHUN U
BblaepxuBaHun. Npun HeobxoanmMocTn AobaBbTe €eLle HECKONbKO Kanersb
MHOMKaTopa, 4ToObl BO3MeCTUTb aacopbupoBaHHbIn ocagkom Al(OH)s.
KonnyecTtBO ncnonb3yemoro OCHOBaHUS 9KBMBANEHTHO 0bLLen BENUYMHE

KUCNOTHOCTU BO B3ATOW ariMkBoTe.

3. Jobaenante no kannam 0,1 M HCI pgo obecuBednBaHusa
pacTtBopa. 3atem, aodasbTe 10 mn pactBopa NaF. Npu gobasneHun NaF

PacTBOP OKPacuTCsl B ManuHOBbIN LIBET.

4. lNposegute TuTpoBaHue obpasua 0,1 M pactBopom HCI npwu
NOCTOSAHHOM NepemMeLunBaHnn Ao NonHoro obecuseynBanus. [lJobasbTe 1
uwnn 2 Kkannu wuHgukatopa. Ecnu uBeT nosaBnseTcd, npoAornkauTe
Ao6aBnsATb KUCNOTY A0 TEX NOpP, NoKa LBET MNOMIHOCTbI HE NCYE3HET U He

OyaeTt BO30OHOBMATLCA B TEYEHME 2 MUHYT.

V. PacueTt

O6menHbIN Al (cMosib (+) / krouBbl) = [b * MHCL * ¢ * 100 * mcf]/s;

O6menHbIN H (cMosib (+) / krnouBbl) = [(a * M NaOH - b * MHCL) * c *
100 * mcf] /s,
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e,

e a = 00bEM NaOH, wncnonb3oBaHHbLIM AN TUTPOBAHMS
aHanunsanpyemon npoObl, MST;

e b = 0b6bEM pactBopa HCI, ncnonb3oBaHHbLIM AN TUTPOBAHUS
aHanusanpyemon npoObl, Ms;

e Muci = monsipHocTb pacTteopa HCI;

® MnaoH = MonsipHocTb pacteopa NaOH;

® s = Macca BO3[yLLIHO-Cyxoro obpasua B rpammax;

e c = KO3(b(PUUMEHT anukBOTbl (KOIppUumeHt = 2, npu
ncrnionb3oBaHnn 50 M 3KCTpakTa, NPU UCMONb30BaHUN anuUKBOTLI
25 Mn Koo puumeHT = 4);

e mcf = nonpaBOYHbLIN KOIPPULNEHT BNAXKHOCTMW.

[MpumeyaHune: Konopumetpudeckoe onpepenenne Al metogom AAC

nnn VICI moxeT BbITb BbIMNOMIHEHO NO MeToAuKaMm, onucaHHbiM bepyem un
Bnymom (Method of Soil Analysis; Part 3-Chemical Methods (1996) p.538,

Soil Science Society of America, Inc., Madison, USA).
VI. OtyeT

Pe3yanaTb| BblpaXalTCA B CMOJ1b (+) / KF NOYBbI C TOYHOCTbIO A0 2

3HakKa nocne 3ansaTomn.

f) OddekTnBHasa €MKOCTb KaTMOHHOIo obmeHa (EKOspp)

(06sa3aTenbHbIN NnapameTp)

MeTtog SA-006

PekomeHayemblie metoabl: ISRIC 1993

MeToa noaxoaouT Ansa MUHepPanbHOro ropu3oHTa
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|. MpuHUKMN aHanu3a

KoHuenums adpdektuBHon €MKOCTM KaTUOHHOro obmeHa (EKOsgpd)
6bina Bnepsble cdopmynupoaHa Coleman et al. (1959) kak cymma
obmeHHbIX Ca, Mg n Al, BbITECHEHHbBIX U3 MOYBLI NPU Ucnonb3osaHum 1 M
KCI, 3aTem B KOHUENUMIO BbINIM BHECEHBI U3MEHEHUS!, TENEPb OHA TaKXKe
BkntoyaeT Na n K. ImeeTcsa MHOro aHHbIX, CBUOETENLCTBYIOLLMX O TOM, YTO
KOSIM4eCTBO OOMEHHbIX KaTWUOHOB, W3BfIEYEHHbIX W3 HE3aCOSIEHHbIX W
HekapboHaTHbIX MOYB MO6bIM M3 pacnpoOCTPaHEHHbIX 3KCTPAKLMOHHbIX
pacTBopoB, odeHb 6nm3kn (Grove et al., 1982). 3Ty meTOoAUKY MOXHO
ncnonb3oBatb Afs OUEHKM EMKOCTM KaTMOHHOro oOMeHa Mo4B, He

cogepxawmx conen n kapboHaTos.
Il. O6opynoBaHue

Toxe, 4To U B pasgenax “ObmeHHble ocHoBaHus”, “ObmeHHas

KncrnotHocTh” unm "ObmeHHble Al n H".
lll. PeakTuBbI

Te xe, yto u B pasgenax “ObmeHHble ocHoBaHus”, “OBbMeHHas

KncrnotHocTh” unm "ObmeHHble Al n H".
IV. MeToauka

Onpegenute Ca, Mg, K, Na n Al ¢ nomouwbto metogos AAC, M3C,

NCI1 nnn TuTpoBaHus.
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V. PacyeTbl
EKOs4¢ = Ca + Mg + K + Na + O6MeHHas KUCJIOTHOCTh
nnm
EKOspp = Ca + Mg + K+ Na + Al + H,
[ne,

e (Ca = obmeHHbIn Ca B caHTUMONSX 3apsida KaTUoHa Ha Knnorpamm
NOYBbI;

e Mg = obmMeHHbIM Mg B CaHTMMOSSIX 3apsia KaTMoHa Ha KunorpaMmm
NnoYBbl;

e K = obmeHHbIM K B caHTUMONSAX 3apsija KaTMOHa Ha Kunorpamm
NOYBbI;

e Na = o6MeHHbI Na B CaHTUMOSAX 3apsga KaTMoHa Ha KUnorpaMmm
NoYBbI;

e Al = 0OMeHHbIN Al B caHTUMONAX 3apsida KaTMOHa Ha Kunorpamm
NnoYBbl;

e H = obMeHHbIN H B caHTUMONAX 3apsga KaTMoHa Ha Kunorpamm

NMoYBbI.

[ns pacyeta cnegyet WCNONb3oBaTb pes3ynbTaTbl OnpeaeneHus
OBMEHHbIX OCHOBaHWIA (OonucaHbl Ha CTP.22) U OOMEHHON KMUCIOTHOCTU

(onucaHbl Ha cTp.33) unm obmeHHbIX Al n H, (onucaHbl Ha cTp.36).
VI. Otyet

PesynbTaTtbl aHanu3a BblpaXaroTcsa B CMOsb(+)/Kr MOYBbI C TOYHOCTBIO

00 2 3HaKa nocrie 3ansaToun.
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[NMpumeyaHue:

B cambix pasHooOpasHbiXx nodYBax 3HA4YeHUs] CYMMbl OCHOBHbIX
KaTUOHOB, SKCTPArMpoBaHHbIX Pa3NUYHbIMU SKCTpareHTamMmn, TakumMmm Kak, 1
M auetat ammoHus, 0,2 M NH4CI, 0,2 M BaCl;, 0,2 M CaClz, 1 M BaCl;-
TpuataHonamuH n 0,01 M SrCl, + Al, akcTparnposaHHble 1 M KCl unn 0,2 M
NH4Cl, 6bInM no cywecTtsy OAWHAKOBbIMW, YTO YKasblBaeT Ha TO, 4TO

npakTU4ecku nobon akcTpareHT noaxoauT Ansa oueHKN EKOsge.

9) CopoepxaHune kapboHatoB (0b6s3aTenbHbIM NapamMeTp, ecnu
pH (H20)>7)°

MeTtop SA-007

PekomeHayemblie metoabl: SSSA 1996

MeTon noaxoaut ans MUHepanbHOro rOpn3oHTa

I. MpuHUMN aHanusa

O6paszeu no4yBbl o0b6pabaTbiBatOT cunbHon Kucrnoton. Ob6beEM

BblaenmeLuerocs raza CO2 namepsitoT BONIIOMOMETPUYECKM.
Il. O6opynoBaHue

1. O6bemMHbin kKanbummeTp (Dreimanis 1962). OG6beMHbIN
KanbLUMMETpP nokasaH Ha puc.2.5.

2.  OcHoOBHbIMM KOMMOHeHTaMun saBnatoTca: (A) konba dropeHca
06bEMom 250 mn ¢ pe3nHoBoK Npobkor ¢ AByMst oTBepcTusaMu, (B) BropeTka
Ha 25 mn, (C) TpexxogoBown 3anopHbIn KpaH, (D) CTEKNAHHBIN MaHOMETP U
(E) ypaBHuTenbHbI cocyn. CoeanHeHust MoryT ObiTb BbINOSIHEHbLI C
nomotubto Tpyd Tygon.

3.  MarHuTtHasa mewwanka.
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lll. PeakTuBbI

1. ConsHas kucnota (HCI) 6M, ¢ gobasneHnem 5 % (no macce)
xnopwuga xenesa (FeClz-4H20): pobasbTe 500 Mn KoHUeHTpupoBaHHoW HCI
kK 400 mn gemoHusmpoBaHHon BoAabl, 3aTeMm gobasbte 50 r FeClz-4H20 n
pasbaBbTe 0o obuiero obvema 1 n.

2.  N-amunoBbIA CNUPT.

3.  Xumunyeckun Ynctbin kapboHat kanbuusa (CaCoOs).
IV. MeToguka
1. KannbpoBka kKanbuumeTpa. NpobonoaroroBka

A. BHecute HaBecky cyxoro xumudeckn ymctoro CaCOs mernkoro
nomona (pasmep YacTu, 40SMKeH BbITb 4OCTAaTOYHO MESKUIA, YTOObI MPONTH
yepe3 cuto 100 syeek/gronM; HOMUHanNbHbLIM pasmep nop 150 MKm) cC
TOYHOCTbLIO A0 0,1 Mr B oTAenbHble peakLMOHHbIe cocyabl. PekomeHayroTcs
ncnonb3oBaTtb HaBeckn maccomn 10, 20, 30, 50, 75, 150, 200, 300, 400, 600
n 800 wmr.

B. [MomecTnTe Mellanky B peakuMOHHbIN cocyn n fobaeBbTe ABe
Kansv aMmmnoBoro cnupTa.

C. YcraHosute cocyn ¢ Haseckon CaCOsz B cuctemy 1 3anosiHite
6ropeTky (B) oo otmeTkn 25 mn pacteopom HCI-FeCls.

D. Ortkponte TpexxogoBon 3anopHbin kpaH (C) B aTtmocdepy u
OTPErynupymnTe ypoBEHb XUOKOCTU nameputernbHon 6ropeTtkn (D) poBHO [0
0 mn, oTperynupoBas BbICOTY ypaBHUTeNbHOro cocyaa (E).

E. 3akponte coeamHeHne cCUCTEMbI C aTtMocepon C NMOMOLLbIO
Tpexxogosoro 3anopHoro kpaHa (C) (npu nomowm nosopota Ha 180
rpagycoB) M ONyCTUTE YPaBHUTENbHbIN COCYa MPUMEPHO Ha 2 CM.

F. OpgHoBpemMeHHO HayHuTe aobaenatb pactBop HCI-FeCl; u3

GiopeTkn (B) B obpaseu u onyckamTe ypaBHUTENbHbIA cocyd. YPOBEHb
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XNOKOCTU B YPaBHUTESNTbHOM cocyde AOSMKEH ObiTb Ha 1-2 CM HWXKEe YPOBHS
XNOKocTn B nameputenoHom 6ropetke (D).

G. [locne yBnaxHeHus obpasua 3anyctute MarHUTHYK Mellarnky
(cKopOCTb NepemMeLLMBaHns OOSMKHaA ObITb MeafIeHHON).

H. 3akponTe 3anopHbIn KpaH CTeknsiHHoro moHomeTpa (B) nocne

TOro, kKak 6yaeT nepenuto 20 M KUCNOThI.

Korga ypoBeHb B raszoBou GropeTke nepectaHeT nagaTb (06bl4HO 3TO
3aHMMaeT MeHee 3 MUH), BbIPOBHANTE YPOBHU XUOKOCTU B YPaBHUTENbHOM
cocyne(E) v nuameputensHou dropetke (D), CHUMUTE NokasaHUA 1 3anuunTe
obbem Bbigenueeroca CO.. Takke 3anuwwnte Temnepatypy (T) wu

b6apomeTpuyeckoe gasrneHuve (P).
2. OnpepeneHune o6wero cogepxaHUA KapoboHaToOB B NoyBe

B. BuHecute 0,5 - 5,0 r no4Bbl NAOC-MUHYC 1 Mr, U3MENbYEHHOWN A0
npoxoxaeHust Yepes cnto 100 sueek/agronm (MMHUManNbHLIN pasmep nop 150
MKM) B peakLMoHHbIn cocya (A). ObpaseL formkeH cogepxaTtb He 6onee 600
mr akBmBarneHTa CaCOs.

C. Bebinonnute warn (B) - (H), kak onncaHo Bbiwe. Ecnn noysa

COAEPXUT OONOMUT, ANsA peakumm notpebyetca 6bonee gnnTenbHOe BpeMS.
3. Pacuer
1) KanubpoBkKa KanbuumeTpa:

A.  ckoppektupynte obbem CO, pana cTaHOapToB?, NyTéMm
BbluMTaHUS cpegHero obbema CO» ans GnaHkoBbIX Npo6* cneaylowmnm

obpasowm:
Vcozecorry = Vecozstd) — Vecozblank);

B. nepecuntante BCe cCKOppekTupoBaHHble o6bembl CO2 Ha
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3Ha4YeHNs ONa  HopMarbHbIX YCNOBUA TemnepaTypbl W OaBfeHus
(ctangaptHble ycnosus STP: Temnepatypa 273,15 K (0°C, 32°F) u

abcontoTHoe gasnenue 100000 Ma).
Ncnonbayite cneaytoulee ypaBHEHME:

Vcozstp)y = Veozor) (273K /TK) (PMM pT. cT./760 MM PT. CT.)

C. Wcnonb3dys 3HayeHuss Vcoxstp), ONpeaenute pacyeTHble

3HayeHuss CaCOs, Wcacos(cay MPU MOMOLLM CREAYIOLLENO YPaBHEHMS:

Weacosay = [Vcoz(cornya] (100 T CaCO3 monb! / 22.414 1 * Mosibl)

D. TlocTtponte rpaduk peansHoro cogepxaHna CaCOsz, Wcacos, No
ocny n Weacos (cal) no ocu x. Npacpmk gormkeH 6bITb 65IM30K K NpsSMON
NHUN. HaknoH C - 3T0 NonpaBoYHbIN KOSPPULMEHT MeXay hakTUYecKnm
n pacdetHbiM CaCOs. 3HadyeHne C gomkHO ObITb MeHblle 1 1 CBs3aHO C
daktmnyeckum konmvectsom CO2, octaBwmmcsa pactBopeHHbiM B HCI B

peakunoHHOM cocyae B YCINoBUAX aHalln3a.

Wacoz = (C) [Weacos (cal)]

2) OnpepneneHune cogepXxaHua KapboHaToB B NoyBax

A.  Vcoxstp) paccunTbiBaeTCsl TakK, KaK YykasaHO Bbllle B
nyHkTax (a) u (6).
B. Bec CaCOs paccuutbiBaeTcs crneayowmm odbpasom:
Weacos = (€)[VCoz (cory] (100 rCaC0O3 monb1/22,4140 * Mmosb 1)

C. OkBuBaneHT kapOoHaTa KarnblLusi pacCYNTbIBAETCH CrNeayLLUM

obpasom:

dxBuBaseHT CaC03,% = (Wcaco3 T / WiouwsnT)(100),
[ne,

W 0uss: — MAcCcCa MoYBbI B T.
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V. Otyer
Pesynbtathl npmBoaatcs B % CaCOz ¢ TOYHOCTLIO 4O AECAThIX.

h) O6wee cogepxaHue yrnepoga (CogepkaHMe OpraHMUYeckoro

yrnepopaa) (HeobasatenbHbii napameTp)’

Metop SA-008

PekomeHnayembie metoabl: ISRIC 1993

MeToa noaxoaut ans MUHepasibHOro rOpnu3oHTa

MeTton onpeageneHna opraHn4eckoro yrrnepoga noysbl OCHOBaAH Ha
npuHUMNax BJ1AXHOIN0 U CYXOro OKWUCJIEHUA. MeTton CyXOoro OKucrneHus
ocyLwiecTBliaAeTCAd noJiyyaBToOMaTnU4eCKH Cc NOMOLLIbIO KOMMepP4YeCKn

AOCTYrnHbIX aHanusatopos C u N.

N3-3a cBoen npocTtoTbl MeTond Yoknu-bnaka sBnsetca Hambonee

noaxoasawmm ans pyTMHHOro aHanmaa.
|. MpHUKMN aHanu3a

Hwxe onucan meton Yoknu-bnaka. Metop BkntodaeT B cebs Bna)kHoe
OKMCIIEHNE OpraHN4YecKoro BeLLleCcTBa CMEChb0 DMxpomaTa Kanust U CepHou

KMCNOTbI Npy TemnepaType okono 125°C.
OcTaTouHbIN BUXpomMaT TUTPYHOT CyrbgaToM Xenesa.
Il. O6opynoBaHue

BropeTka.
BesonacHaga nuneTtka Ha 10 mn.

MarHuTHaa meluanka ¢ noacBeTKOMW.

WD PR

MepHbIV uunuHAap Ha 25 mn.
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lll. PeakTuBbI

1. CraHpapTHbIi pacTBop® Ouxpomata kanus, 0,1667 M.
PactBopute HaBecky KoCr.O; (4ga) maccon 49,04 r. (BbICyLLEHHOrO Mnpwu
105°C) B 4eNoOHM3NpoBaHHOM BoAe B MepHOWM konbe obbemom 1 1.

2.  KoHueHTpupoBaHHasa cepHas kucrnota (96%).

3.  KoHueHTpupoBaHHasa dgocdopHas kucnota (85%).

4.  OndeHnnammHcynbdoHaT Bapus, 0,16%(nHgukaTop):
pactBopuTte 1,6 r gudeHnnammHcynboHaTa bapus B 4EMOHU3NPOBAHHON
BoAe MepHoun konde obbemom 1 n.

5. PactBop cynbtata xenesa, 1 M: pacTBopute HaBecKy
FeSO04*7H20O maccon 278 r npumepHo B 750 mn Boabl u aobaebte 15 mMn
KOHL.H2SO4. KonnyecTBeHHO NepeHecuTe pacTBop B MEPHYHO Konby Ha 1 n

n gpoBegute o0beM A0 METKU OENOHMU3MPOBAHHOW BOLOWN.
IV. MeToguka

1. PasoTpute okono 5 r no4sbl, NPOCENTE YEPES CUTO C AYEKaMm
0,5 Mmm.

2. BsBecbTe 11 nogrotoBneHHoro matepmana (¢ ToyHocTbio 0,01 1)
N nepeHecuTe B KONBy BpneHmeriepa ¢ LWMPOoKMM ropsiom o6bemom 500 mn.
MogroTtoBbTe ob6pasel MOYBEHHOro cTaHgapTa. [lpurotoBbTe [Ba
6naHkoBbix obpasua (konbbl  JpneHmenepa 6e3 nouysBbl) AnNS

cTaHaapTmM3auum buxpomara kanusi.

[MpumeyaHue: B criydae ecnu no4vea, coaepxut bonee 2,5% yrnepoaa,

crnieqyeT YMeHbLUUTb Maccy HaBECKW.

3. Ho6asbTe 10 mn pacTBopa buxpomarTa.
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4.  OcTtopoxHo pobasbTe 20 MM CEPHOW KUCNOTbl C MOMOLLbIO
MEPHOIro UMnnHApa, KPYroBbiIMU ABMXKEHUSAMU NepeMeLlanTe CoaepXmMmoe
Konbbl n gante noctosaTb Ha nogctaske 30 MUHYT (B BbITSPKHOM LUKady!).

5. [Nobasbte 250 mn Bogbl n 10 mMn ochopHOM KUCNOTblI C
NMOMOLLIbIO MEPHOIO UMNnUHApPa U AanTe OCThbITb.

6. [HobaebTe 1 mMn pacTBopa WUHAMKATOpaA U TUTPYUTE PacTBOPOM
cynbdara xenesa npu nepemMeLumBaHnn cMmecu. brnmxe K KOHe4YHOM TouKe
TUTPOBaHUS KOPUYHEBAS OKpacka pacTBopa nepexoguT B ononeToByo Unim
dNONETOBO-CUHIOKD, MO3TOMY TUTPOBaHWE Heobxoaumo 3ameanuTtb. B
KOHEYHOM TOYKEe TUTPOBaHMUS MPOUCXOANT pe3kas CMeHa OKpacKku pactBopa
Ha 3eneHbin. Ecnn npopearnpoBano 6onee 8 mn n3 10 mn go6aBneHHOro
Buxpomarta, TO NOBTOPUTE aHanM3 C MEHbLUMM KOSMYECTBOM MOYBbLI (CM.

Takke war 2).

[MpymevaHne: BO3MOXEH nponyck KOHEYHON TOYKM TUTPOBAHUA, B

aToOM cnyyae pobasbTe 0,5 mn pacTtBopa Ouxpomata v npoBeguTe

TUTPOBaHME NOBTOPHO MO KansisiM (COOTBETCTBEHHO U3MEHUTE pacyeT).
V. Pacuer

CopepxaHue yrrepoga B TMNOYBE pPaCCYMTbLIBAETCS CneaytoLimm

obpasom:
%C =M = [(V1 —V2)/S] = 0.39 * mcf,
[ne,

e M — MOMApHOCTb pacTBopa cynbdarta xenesa (TUTpoBaHME
GnaHkoBoW NpobbIY);
e V1 — ob6béM pacTBopa cynb(ata xenesa gns TUTPOBaHUS

GnaHKoBoW NpoobI*, MIT;
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e V2 — o06béM pactBopa cynbdaTa xenesa [[ns TUTPOBaHUSA
aHanu3anpyemowm npodbl, MIT;

e S — macca BO3ayLLIHO-Cyxoro obpasua no4sbl B rpammax;

e 039 =3%10—-3 *x100% * 1.3 (3 = OKBMBalfieHTHbIN BeEC
yrnepoaa);

e mcf = nonpaBoOYHbIN KOIPPULNEHT BIIAXKHOCTMW.

[Mpumeyanue: kKoappuumeHt 1.3 dgBngeTca Ko3IPPUUMEHTOM

KOMMNeHcauunnm HeNoriHoro okKncrieHnsda opraHM4eckoro BelwiectBa B AaHHOW
MeToauMke. HenonHoTa OKUCNEeHns 3aBUCUT OT Tuna opraHn4yeckoro

BellecTBa, U dpaktop 1.3 ABNAETCA KOMMPOMUCCOM.
VI. Otyer

CopepxaHue opraHmndeckoro yrnepoga (%) 3anucbiBaetca C

TOYHOCTbHO OO0 OECATbIX.

) O6bLwee cogepxaHne asoTa (Heoba3aTenbHbIM NapameTp)

MeTtog SA-009

PeKomer,yeM ble MeToAbl

MeTon noaxoaut ans MUHepanbHOro rOpnu3oHTa

MeTtog onpeneneHus obuiero asota B NoYyBe OCHOBaH Ha npuHUune
CyXOro o3ofneHuMs u neperoHkn. MeTon cyxoro o3soneHus ([dioma)
BbIMOMHAETCS MOflyaBTOMaTUYECKU C MOMOLLBID UMEKOLLErocs B npopaxe

aHanunsatopa C n N.

Yawe Bcero pnna onpegeneHuss o6LLero copepXaHus asora

ncnonb3yetcsa Mmetoa Keenbaans, onMcaHHbIN HUXe.
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|. MpuHUKMN aHanu3a

O6paseL, o3onseTca B CEPHOM KUCMNOTe W Mepekucu Bogopoda C
MCNonb30BaHMEM CefleHa B Ka4yecTBe KaTanmsaTopa, B pesynbraTe 4ero
opraHuyecknn asoT nepexogut B dopmy cynbdata ammoHud. 3aTem
pacTBOp noALuenavymBatoT, Npn 3TOM BbIAENSETCS ra3oo0bpasHbIn aMmMmak.
Boigenuewinincs ammuak ynasnusakoT 6GOpPHOM KUCIOTOM U TUTPYIOT
congHon kucnoton. [laHHbIM MeToAOM onpedensieTca Becb  as3oT,
cogepxawmnca B noyse (Bkodas agcopbupoBaHHbii  NHs™), 3a

NCKNIOYEHMEM a30Ta, 3arnaceHHoro B No4se B HUTpPaTHOW dhopMme.
Il. O6opynoBaHue

1. OurecTtopHasa npobupka (konba Kbenbgansa B HarpeBaTenbHOM
6rioke).

2. [MapoBas gncTunnsaumoHHas yctaHoBka (npucnocobneHHas ans
ANreCTOPHbIX NPoGMPOK) /[ OuctunnauyuoHHoe YCTPOWCTBO
KanneynoBuTeNb, XOMNOAWSbHUK  LUAPUKOBBIN, anfOHX W30rHYyTbIN,
BOPOHKa KanenbHas

3. BbropeTtka 25 mn.
lll. PeakTnBbI

1. PeakuMoHHas cCMeCb CEPHOW KUCNOTbl: pacteBopute 3,5 T
nopowka ceneHa B 1 n KoHUeHTpupoBaHHOW (96%) CepHOM KUCNOTbI
nyTeM CMellMBaHUA W HarpeBaHus npu Temnepartype okosio 350°C.
TeMHbIN UBeT CYyCneH3unm [OOSbKeH MepenTu B Npo3padvHbll CBETHO-
XenTtblin. [locne UW3MeHeHus okpackM, HeobxoaumMo NpPOLOIMKUTD
HarpeBaHWe B TeYeHMe 2 4acoB.

2. lMepekucb Bogopoaa 30%.
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3. PactBop rugpokcmnga Hatpus, 38%: pacteopute 1,9 kr NaOH B
2 n BoAbl B TONCTOCTEHHOW 5-nutpoBoi* konGe. Oxnagute pacTBop,
3aKkpblB KONy npobkon, 4TOObI NpedoTBpaTUTL  MOrnoweHune
atmocdepHoro CO.. JoBeaute obbem A0 5% N cBeXekunsyeHon wu
oxnaxaeHHOW OENOHU3NPOBaAHHOM BOAOW. TLlaTENbHO NepemMeLllanTe.

4. CMelaHHbIn WHAUKATOPHbIN pacTBop: pacTtBopute 0,13 r
MeTuUnoBoro kKpacHoro u 0,2 r 6pomkpesonoBoro 3eneHoro B 200 mn
aTaHona.

5. NHaunkaTopHbIn pactBop 6opHOM KMcnoTbl, 1%: pacteopute 10
HsBOz B 900 mMn ropsiyen 4ENOHU3NPOBAHHOM BOAbl B MEPHOW Konbe un3
TEPMOCTOMKOro crtekna obvemom 1 n, oxnagute U gobasbte 20 MmN
CMELLaHHOro WHAMKaTOpHOro pacteopa. [Hoseante o06bEM o 1 n
OEVOHN3NPOBAHHOW BOAOW M TLLATENbHO NepemeLlanTe.

6. ConaHaa kucnota, ctaHgapT 0,01 M. Pasbasbte amnyny
CTaHOapTHOrO  aHanuMTUYecKoro pacTBopa’ B  COOTBETCTBUM C

WHCTPYKUNEN.
IV. MeToguka
1. O30oneHue

A. PasoTpute npuMepHO S I MO4Bbl, NPOCENTE 4epe3 CUTo C
pasmepom s4enkn 0,5 mm.

B. B3eecbTe 1 r nogrotoBrneHHOM noysbl (C ToMHOCTbO Ao 0,01 r).
[NepeHecnte HaBecky B Npobupky aurectopa (konby Kvenbgans). Ecnu
noysa 6Gorata opraHudeckum BewlectBoM (>10%), TO mMacca HaBeCKM
aomkHa coctaenatb 0,5 r. B kaxgon cepumn obpasyoB AOMKHO ObITh ABE
6naHkoBble NPo6bI* M KOHTPONbHbLIA 06paseL®.

C. JobaBbTe 2,5 Mn peakuMOHHOWN CMECM.

D. JobaBbTe nocnegosaTtefibHO 3 anuKBOTbI MO 1 MNT Nepekmcu
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Bogopoda. Kaxpmas nocneaywouwass anukeota [nobaBnseTtcs nocne
oceaaHus neHbl. Ecnn BcnennBaHue npoucxoauT 6ypHO, TO HEOOXOAMMO

oxXnagnTtb npo6l/|p|<y B BOAE.

MpumeyaHue: Ha atanax C u D wucnonb3ayite rpagynpoBaHHYO

NMNEeTKy C rpyLlen unm gosaTtop.

E. MNomecTtute Nnpoburpkn B HarpeBaTesibHbIN BI0K U rpenTe OKOMNo
1 yaca npu ymepeHHon Temnepartype (200°C).

F. ¥YBenuubte Temnepatypy npumepHo o 330°C (4yTb Hwmxke
TemnepaTypbl KUNEHUS) U NPOAOSPKANTE HarpeBaTb CMeCb O Tex nop,
NMoKa OHa He CTaHeT NPOo3padYHON (3TO JOIMKHO 3aHATb OKOSO ABYX YacoB).

G. CHumnTe npobupkn C HarpeBa, gamte OCTbiTb U AobaBbTe
npumepHo 10 mn1 BOAbI M3  MPOMbIBANKM  MpuM  MNOCTOSIHHOM
nepemMeLLBaHnn.

H. CycneH3un patoT otctoatbcd 1 MMH M 3aTeMm nepenueBatroT
Ha4OCaLOYHYIO XUOKOCTb B OTFOHHYKO KONBOY - NIIOCKOLOHHYIO KONby un3
TEPMOCTOMKOro ctekna BMectumocTbio 250 mn. Onepauuto NoBTOPSHOT
HEeCKOJSbKO pas, 4oBoAsA 06 beM XNOKOCTM 4O NOSOBUHbLI 0O6beMa OTFTOHHOM

KonoObl.
2. MNeperoHka

A. Job6asbTe 20 Mn MHAMKATOPHOro pacteopa GOPHOW KUCMOTLI B
Konoby-npuemHuk obvemom 250 wmn. [logcoeauHuTe NPUEMHUK K
LLIAPUKOBOMY XONOAUMNBHUKY Yepes anfoHX Taknum obpasom, 4Tobbl KOHeL,
annoHxa 6bln NorpyxeH B pacteop 60pHON KUCNOTbI Ha 3-5 MM.

B. 0OCTOpOXHO, HaKNOHMB KONBY, NO CTEeHKe ropna konbbl 4obaBbTe
20 mn NaOH 38% B npobupky aurectopa/oTroHHy0 KONby 1 nposeauTte
NeperoHKy B TeYeHue npumMepHo 7 MUHYT, 3a 3TO Bpems MnonyyaeTcs

NPUMEpPHO 75 M gUCTUNNATA.
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[pumevaHune: Ons  MNOSfIHOro nposeaeHnAa neperoHkn MoxXeT

notpeboBatbcsa Oonblle BpeMeHu, U obpasyetca 6onbwnin 0B6BHLEM

anctunnata (cm. NprumeyaHne 2).

C. Ypanute konby ¢ AuCTUNnaTopa, NPOMOWTE KOHEL, BbIXOOHOW
TPYOKMN XONnoaunbHUKa U NpoBeauTe TUTPOBAHNE AUCTUNNATA PacTBOPOM

0,01 M HCI, ueT pacTtsopa A0STKEH UBMEHUTLCSA C 3€MEHOr0 Ha PO30BbLIMN.

[MpumedaHue: I'IpM MCnosfib3oBaHNMN aBTOMAaTUYECKOIro TUTpPATopa,

YCTaHOBUTE KOHEYHYI0 TOYKY pH Ha ypoBHe 4,6.
V. NpumeyaHusn

1. OnucaHHas wMeToguka noaxoauT Ans obpasuoB MNo4YBbl C
cogepxaHmem asota o 10 mr. OTO COOTBETCTBYET COLEPXKaHUIO
yrnepoga npumepHo 10 %. B nouyBax ¢ 6onee BbICOKMM COAepXaHUeM
9TUX 3NEMEHTOB AJS1 aHanM30B UCMNOSb3YOT HaBEeCKY NPoObl MEHbLUEN
mMaccbl. Macca HaBeckM He pAomkHa ObiTb MeHble 250 Mmr mn3-3a
CUCTEMAaTUYECKOM MOrPELLHOCTH.

2. OPpdPeKkTMBHOCTL METOOa OTHOCUTENBLHO KonnyecTsa N, KoTopoe
MOXeT OblTb onpegeneHo, B 3HAYUTENbHOW CTEMNeHW 3aBUCUT OT

9 PEKTUBHOCTN NEPETOHKN.
VI. Pacuet
%N = [(a—b)/s] * M * 1,4 * mcf,
ne,

° a = obbém pactBopa HCI, Heobxoaumbin ONS TUTPOBAHUS

obpasua, mn;
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° b = obbeém pactBopa HCI, HeobxoaumMbi ONa TUTPOBAHUS
6naHkoBol NpobbI*, M;

° S = BeC BO34yLLIHO-Ccyxoro obpasua B rpammax;

° M — monsipHocTb HCI;

° 1,4 = 14 * 103 * 100 %;

° mcf = NnonpaBoOYHbIN KOSPPULMEHT BNAXKHOCTH.
VIl. OTyeT

Obuwee coepxaHne a3oTa BblpaKaeTC4d B rnpoueHTax ¢ TO4YHOCTbIO A0

OECATbIX.

)] HocTtynHein pocop (dhakynbTaTUBHO)

Metop SA-010

PekomeHayemblie meToabl: SSSA (TecT Bray-2)

MeTon noaxoaut ans MUHepanbHOro rOPN3OoHTaA

[. MpnHUKMN aHanu3a

B kncnown noyse F - cnocobcTtByeT aecopbummn P, cHMXKas akTUBHOCTb
Al 3a cyeT obpasoBaHuna komnnekcos Al n F. dTopug Takke acpdekTneeH B
nogasneHnn peagcopdbummn  condunuanposaHHoro P NOYBEHHbIMU
konnoungamn. K coxaneHuto, Tect bpan-1 (Bray & Kurtz, 1945) paet
HeyaoBNeTBOpUTESbHbIE pe3ynbTaThl B CUIIbHO N3BECTKOBbLIX NOYBaXx U3-3a
HenTpanusauum KucrnoTbl kapboHaTom kanbuusa (CaCOz) n obpasoBaHus
dpTOPNOOB Kanbuus, KOTOpble pearnpyoT C pacTBopeHHbIM ¢hocdopom C

NOBTOPHbLIM OCaX4EeHNEM.
Il. PeakTuBbl

1. ®Topug ammonusd, 1 M: pacTBopuTe HaBeCKy BellecTBa Maccou
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37 r B AenoHn3npoBaHHOW Bode B MepHon konbe obbemom 1 n, goBeante
pacTtBop OO0 MeTKM [OENOHU30BAHHOM BOAOW. XpaHUTe pacTBOp B

I'IOJ'IMI'IpOI'IVIJ'IGHOBOVI 6yTbIJ'IKe.

Ans NPUrOTOBMEHMS nepeynucrnieHHblXx  gdanee  pacTBOpPOB
pekoMeHayeTCcsa UCnonb3oBaTbh MepHble KoNbbl o6bemom 500 mn.

2. CongHas KUCnoTa, 0,5 M: passegute 20,8  wMn
KOHUeHTpupoBaHHon HCI (12 M) B aemoHn3snpoBaHHOW Boae, 4OBeEAUTE A0
ob6béma 500 mn.

3.  OKcTparupylowmn pactBop Ans  KMCIIOTOPacTBOPMMOrO U
abcopbupyemoro cocarta: BHecute 15 mn 1 M pacteopa NHsF 1 100 mn
0,5 M pactBopa HCI k 385 mn gemoHnsnpoBaHHOW BOAbI, 4SS NONYyYeHUs
pacTteBopa, cogepxaiwero 0,03 M NHsF u 0,1 M HCIl. PactBop Moxet
XpaHUTbCS B CTEKNAHHON nocyae 6onee 1 roaa.

IIl. MeToauka

1. TlomecTuTe HaBeCcKy BO3QYLLUHO-CYXOM noyBbl Maccon 1 r
(dbpakuma < 2 MM) B CTEKISIHHYIO KONBY € NAOCKUM HOM 1 gobaBbTe 7 Mn
9KCTparnpyroLiero pacteopa.

2. JHeprnyHo nepemelnBanTe cycneHsno B TedeHne 40 cekyHa 1
npoueante 4yepes MembpaHHbin  unbtp (0,45  MKM)  mnu
dunbTpoBaneHyto 6ymary Whatman No.42 (ecnn wmcnonb3syeTtcs
dunbTpoBaneHas 6ymara Whatman No.42 v dounbTpat He nNpo3paydeH,
nposeanTe OUNbLTPaLNIO MOBTOPHO Yepes TOT Xe punbTp).

3. llepeHecute anukBoTy, cogepxawyto ot 1 go 20 mkr P, B
MEepPHY0 Konby o6 beMom 25 Mn 1 onpeaenuTe KoHueHTpauuio P metogom
ackopbUHOBOW  KUCNOTbl MMM MOAUUUMPOBAHHBIM  METOAOM

acKopOMHOBOW KUCIOTbI, ONNUCAHHBIMU HUXE.
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IV. PacueT

Pex (Mr/xr) = [Konnentpauusa P (Mkr/ma) | * [25/V1] * [V2/r ucmn. nouBsl],

e,

e V1 - 06beM 3KCTpakTa, UCNonb3yemMoro Ans onpeaenexus P,

e V2 - 00beMm aKcTpakTa.
V. OTtyer

CopeprkaHne dpocdopa BblpaxkaeTcs B MI/Kr MOYBbI C TOYHOCTBIO A0 2

3Haka rnocne 3ansiToun.
OnpepeneHue docdopa
O6opynoBaHue
1. CnektpodoTOMETP.
MeToa ackopO6MHOBOM KUCHNOTLI
PeakTuBbl

1. 2,5 M cepHasa kucnota: MepHyto konby obbemom 500 mn
3anonHuTe npubnuantensHo Ha 1/3 oenoHnM3npoBaHHOM Boaon, AobaBbTe
70 mn koHUeHTpupoBaHHoM H>SO4 (18 M), noseante o6bem pacTesopa 4o
METKW.

2. Monnbgat ammoHus: nomectute HaBecky [(NH4)sMo07024-4H20]
maccon 20 r B MepHyto konby Ha 500 mn. PactBopuTe HaBecKky B
AevoHnsoBaHHOW Bode. [loBeamTe pacTtBOp OO METKM OEWNOHW3OBAHHOM

BOOOW. XpaHUTe pacTBOp B Konbe Co CTEKNSIHHOW NPOOKON.
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3.  AHTumoHunTapTpaT kanua [K(SbO)-CsHi06:1/2 H2O] (1 wmr
Sb/mn): pacteopute Hasecky K(SbO)-CsH406-1/2 H.O maccon 0,2728 r B
AENOHU3NPOBAHHOM BoAde B MepHoM konbe Ha 100 mr.

4. 0,1 M ackopbuHoBasi kucnota: pactBopute HaBecky CeHgOs
maccon 1,76 r 8 100 mn B AEMOHU3NPOBAHHOM BOAE B MEPHOM Konbe Ha
100 mn. PacTtBop HEOGXOANMMO roTOBUTH B A€HL UCMOSb30BaHUS.

5. CwmewaHHbIN peakTuB: TwaTenbHo nepemewwante 50 mn 2,5 M
H.SO4, 15 mn pactBopa Monubgata ammoHusi, 30 mn  pactBopa
ackopbuHOBOW KUCMOTblI M 5 M pacTBopa aHTUMOHWUNTapTpaTa Kanus.
CmMellaHHbIM peakTB HeOH6XOANMO rOTOBUTL €XeLHEBHO.

6. MaTo4HbI docthaTHbIN pacTBop, 50 mr P/n: B mepHon konbe Ha
1 n pactBopute HaBecky KH2POs BbicyweHHoro npu 40 °C, maccown
0,2197 r B HEOBONbLLIOM KONMMYECTBE OENOHN3MPOBAHHOW BOAbl, JOobaBbTe
25 mMn 25M pactBopa H.SOs u poseaute o0b6béM go 1 n
AENOHN3NPOBAHHOM BOAOM.

7. Pabounin docdatHbin pactBop® 5 mr P/n: BHecute 10 mn
MaTO4YHOro pacteopa KoHueHTpauun 50 mr P/n B MmepHyto konby Ha 100 mn,

noBeanTe 00 METKU JENOHMU3MPOBAHHON.

8. W3 pabGouero dpocchaTHOro pactsopa roToBAT CEPUI0 PACTBOPOB

CpaBHEHUS Anst POTOMETPUYECKOro aHanmsa.
MeTtopuka

MNepeHecuTe anukeBoTy obpasua WnM cTaHgapTHoro pacTteopa® P,
coaepxatuero ot 2 oo 40 mkr P, B mepHyto konby o6bemom 50 mn. [lobaBbTe
B KONy npumepHo 25 Mn AeNOHU3MPOBAHHOW BOAbl M 8 MST CMELLUAHHOro
peareHTa. PactBop goBeamnte 4o METKU U XopoLlo nepemelwsanTte. Yepes 10
MUH n3MepbTe nornowleHne npu 880 HM. MNpurotoBbTe GnaHKkoBy NPoby?,

coAepkalllyto Bce peakTuBbl, KpoMe pacteopa P.
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MoaudcdunumpoBaHHbIn MeTO4 aCKOPOUHOBON KUCHOTbI
PeakTuBbl

1. PeaktmB A — cmecb ackopbuHoson (0,1 M) 1 TpMXIIOpyKCYyCHOM
(C2HCI302) (0,5 M) kncnot: B mepHou konbe Ha 500 mn pacTBopuTe HaBECKY
acKopObMHOBOW KUCIOTbl Maccom 8,8 I n TPUXNOPYKCYCHOM KUCIOTbl Maccown
40,9 r B HebOMbLLIOM KONMMYecTBe AEVMOHU3MPOBAHHOM BOAbl, OOBeAUTE
pacTBOp 40 METKN ENOHMU3NPOBAHHOM BOLON.

2. PeaktnB B — monubaat ammoHuna (0,01 M): B mepHou Konbe Ha
500 mn pacTtBopuTe HaBecKy Monubgata amMMoHMst Maccon 6,2 r B
HeBObLIOM KONMMYecTBe AENOHU3MPOBAHHOM BOAbI, JOBEAUTE pacTBOp A0
METKN AENOHMU3NPOBAHHOW BOAOMN.

3. Peaktus C — uyutpat Hatpua (NazCeHsO7) (0,1M) - apceHut
HaTpusa (NaAsO2) (0,2 M) - ykcycHasa kucrnota (5 %): B MepHon konbe Ha 1 1
pacTtBopute HaBecky NaszCsHsO7:2H.O maccon 29,4 r n NaAsO2 maccon
26,0 r B HEGONBLLUOM KONMYecTBe AENOHMU3NPOBAHHOW BoAabl, AobaBbTe 50
MJ1 KOHUEHTPUPOBAHHOW NeaaHon yKcycHom kucsrnoThl (99,9 %) n poseante
A0 METKN AENOHU3NPOBAHHON BOLAOM.

4., MaTouHbI doocdaTHbIn pacTBop, 50 mr P/n: B MepHoM konbe Ha
1 n pacteopuTe HaBecky maccou 0,2197 r BbicyweHHOro npm 40 °C KH2POg,
B HebONnbLIOM KONMUYeCcTBE AENOHM3NPOBAHHOW BOAbl, AobOaBbTe 25 mn
2,5M pactBopa H>SOs n gosegute o6vEM 00 1 N AEMOHN3UPOBAHHOM
BOOMW.

5. Pa6Gouuint docdaTHbii pacTBop® 5 mr P/n: BHecute 10 mn
MaTO4YHOro pacTteopa KoHueHTpauum 50 mr P/n B mepHyto konby Ha 100 mn,
noseauTe 40 MeETKM ENOHN3NPOBAHHOW BOOOMN.

6. W3 paboyero poctaTHOro pacteopa roTOBAT CEPUIO PpacTBOPOB

cpaBHeHust Ans pOTOMETPUYECKOro aHanumaa.
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MeTtopuka

BHecnte 10 mn peaktmBa A B MepHyt Konby obbemom 25 mn u
nobaBbTe B KONOy anukeBoTy obpasua unu crtaHgapTHoro pactsopa® P,
cogepxattero ot 2 go 25 mkr P. Cpasy nobasbTte B Konby 2 mn peaktvsa B
n 5 mn peaktuea C 1 xopoLo nepemelwiante cogepxmmoe. [JoBegute oo
METKN OENOHN3NPOBAHHOW BOAOW M TwaTenbHO nepemelwsante. Yepes 10
MUH n3MepbTe nornoweHne npu 700 HM. MNpurotoBbTe GnaHkoBy Npoby?,

coAepkalllyto Bce peakTuBbl, Kpome pacteopa P.

K)  Cynbdatsbl (JononHUTENbHbIA NapamMeTp)

MeTtop SA-011

PekomeHayemble meToabl: SSSA

MeTon noaxoaut ans MUHepanbHOro rOpnu3oHTa

|. MpuHUMN aHanusa

OKkcTpakuus noys B wernodyHon cpege NaHCOsz: addektmBHa ans
onpeaeneHnst paCTBOPEHHbIX U 3aMeLLEHHbIX aHUOHOB, a Takke HEKOTOPbIX
opraHmyeckmx opakumnn. [1ns 6onblLIMHCTBA NOYB Pe3yrbTaThl, NOSTyYEeHHbIE
Npwv UCNONb30BaHUN 3TOMO METOAa, NOKa3biBalOT 3HAYEHUS NPeEBbILLAOLLINE
pesynbTaTbl, MNOSlyYEHHble MNPU  WCMNOSMb30BaHUM  ONs  SKCTpaKuuu
auertaTtpacTtBopuMmoro  cynbgartra. 3TO, BeposATHO,  0bycnoBneHo
BKIMIOYEHMEM  HEKOTOPOro KOMMyecTBa KakK OpraHM4Yeckonm, Tak WU

HeopraHn4Yeckom cepbl.
Il. OcHoBHOe oGopyaoBaHue

1. BosBpaTHO-nocTynartesibHasg BCTpAXMBalLWas mMalumHa (portaTop,

BCTPAXMBATESb).
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lll. PeakTuBhbl

1. 0,5 M pactBop rmgpokapboHata Hatpusi, pH 8,5: B mMepHoun
konbe Ha 1 n pacTBopuTE HaBeCKy rmapokapboHaTa HaTpus maccomn 42 r B
AENOHN3NPOBAHHOM BoAe, AoBeanTe pactBop Ao meTkn. OTperynupymnte pH
pactBopa ao 8,5, nobasue Heckomnbko kanenb 1 M NaOH (4 r/100 mn). B
cnyvae ecnu pH pactBopa npesbiwaeT 8,5 nobaBbTe HECKONbKO Kanesnb
0,5 M NaHCO:s.

2.  Mato4Hbi cynbaTHbIn pacTtBop, 1 r S/n: B MepHon Konbe Ha
1 n pactBopuTe HaBecky cynbgaTta kanua (KoSOs4) macconm 5,434 r B
HebOoMbLLIOM KONUYecTBe OEMOHM3NPOBAHHON BOAbI, 4OBEAMTE pacTBOp 40

METKN AENOHMU3NPOBAHHOW BOAOMN.
IV. MeToguka

1. [Momectute HaBecky nouBbl 10 r (cpakums < 2 mm) B Konby
OpreHmenepa obbEMOM 125 mMn unu OpyroM COOTBETCTBYHOLLNA COCYL U
pob6asbte 40 mn 0,5 M NaHCOs (goBegeHHoro go pH 8,5 ¢ nomoulbto
NaOH).

2. [lepemelwimBante cycneHsuto B TedeHrne 60 MUHYT.

3. MpodunbTpynTE CYCNEH3UKD 4Yepe3 Cyxy UNbTPOBarbHYH
oymary Whatman Ne 42 nnu ee aHanor.

4, Onpegennte KOHUEHTpaUUIO cepbl METO4OM TypouanmeTpun,
X vnn NCT1.

[MpumedaHune: ecnu opraHn4yeckoe BeLwecTBO, 3KCTparnpoBaHHOE

weno4vHoiM pacteopoM NaHCOs, npendatcTByeT onpeneneHuo cepbl,
BO3MOXHO MPUMEHEHNE KWUCITIOTHOM 3KCTpakuuKn, T.€. WCMNOSib30BaHue
BydepHoro pactesopa CH:COONa-CH3COOH (pH 4,5, cogepxawero 100 r
CH3:COONa u 30 mn CH3:COOH B 1 n OevoHu3MpoBaHHOM BOAbl).

KoHueHTpauuss cepbl, onpegenseMasl KUCIIOTHOW  3KCTpakuuen, B
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oTAellibHbIX CIly4vYadax HWXe, 4eM KOHUEeHTpauuna cepbl, onpegendemMas

LLIeSTOYHOWN SKCTPaKUnen.

V. OT1yeT
CopoepxaHue cepbl BblpaXaeTcad B MI/KI NMOYBbl C TOYHOCTbIHO A0

2 3HakKa nocne 3ansaTou.
2.3.6.dun3nyeckme cBomcTea noys

a) MNnoTHocTb cnoxeHus no4vsbl (Heobs3aTenbHbIN NapameTp).

MeTtop SA-101

PekomeHagyemble metoabl: MeTtoa aHanusa nouyBsbl, YacTb 1, €.364
(1986)

MeTon noaxoaut ans MUHepanbHOro rOPpnU3oHTa

|. MpnHUKMN aHanu3a

O6paseL, No4yBbl, B3ATbIA M3 MOYBEHHOrO NPOGUAA MeTanIn4Yeckmum
Npo60o0TOOPHBLIM LMANHOPOM M3BECTHOrO obbema, NpocemBaloT, cyllaT B

CYLLUMSbHOM LUKadyy 1 B3BELUMBALOT.
Il. OcHoBHOe oGopyaoBaHue

1. Metannmyecknn  NpobooTOopHbIn  uunuHap; 100 wmn
(20 cm?*5 cMm) unu aHanor.

2.  CywunbHbIn WKadp.
lll. MeToauka

1.  Tlocne 3a4MCTKX 1 BblpaBHUBAHMWS CTEHKM NOYBEHHOIO Npoduns
BAaBUTE NPO600TOOPHbIE LMNMHAPLI B BEPTUKANBHY UM TOPU3OHTAaNbHYHO

NOBEPXHOCTb NMO4BbI AOCTaTO4YHO CUIbHO, YTOObI 3aMnoJIHUTb
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Npo600TOOPHUK, HO HE HACTONbKO, YTODOLI AehopmMMpoBaThb MNOYBY BHYTPU
npobooTbopHuka. W3 Kaxgoro MOYBEHHOrO rOpuU3OHTa HeobxoauMmo
oTtobpaTb bonee Tpéx Npoo.

2. OCTOpOXHO K3BNEKUTE NPOOOOTOOPHLIN LUMANMHAP W €ro
coaepxmmoe, YTobbl MakCMMarnbHO COXPaHUTb ECTECTBEHHYO CTPYKTYPY U
CnoXxeHue noyBbl. [N HEKOTOopbIX MOYB MOXET noTpeboBaTbCs
Mcnonb3oBaHMe fonaThbl, YTOObLI N3BMeYbL obpasel 6e3 nomex.

3. CpexbTe no4By, BbIXOASLIY 3a Kpas umnuHapa. 3auuctute
LMIUHAP C KaXXO0W CTOPOHbI NPSIMbIM HOXXOM MUK OCTPbIM LUNaTenem, Takum
obpasom, u4TObbl O00BLEM o0Opasua noyBbl Obll  paBeH O6BLEMY
npo6ooTbopHOro umMnuHapa.

4. T[lpocente obpasey no4YBbl 4Yepe3 2-MUNNUMETPOBOE CUTO.
[Mepenoxute obpasel B KOHTEMHEP, MOMECTUTE €ro B CYLUUITbHbIA LKad

npu Temnepartype 105°C, cywmnte oo AOCTUXKEHNSA NOCTOSHHOM Macchl.
IV. Pacuer
MNOTHOCTb crioXeHus noysbl (Mr/m3) = g/V,
lne,

e g = Macca MnpoCessHHOW MOoYBbl, BbICYLUEHHOW B CYLUUIIbLHOM

wkady (r);
° V - 06bem npobbl (m1).

V. Otuer

[NOTHOCTb CMNOXEHUA MouYBbI uKcupyeTca B Mr/M3 ANA Kaxmgoro
N3MepeHuns, cpegHee 3Ha4YeHne 3anncbiBaeTcs C TOYHOCTbIO 40 2 3HaKOB

rnocrie 3andaToun.
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b) ConpoTtuBneHne neHeTpauum (Npu nonesBbiX paboTax)

(HeobsizaTenbHbI napameTp)

MeTtog SA-102

PeKomer,yeM ble MeToAbl

MeTon noaxoaut ans MUHepanbHOro roOpn3oHTa

[. MpyHUMN aHanus3a

MNpn npoBedeHWM onucaHWsi MOYBEHHOIO NMPOUNSA CONPOTUBMEHME
NEHeTpauunm BEPXHEr0 U  HWXKENEeXaWero MNoYBEHHbIX TOPU30HTOB

namepsieTcs «in situ» KapMaHHbIM NEHETPOMETPOM MPAMOIrO CYMUTbIBAHUS.
Il. OcHoBHOE o6opynoBaHue
1. KapmaHHbIN neHeTpomMeTp (NneHeTpoMeTp AmMaHakm).
lll. MeToauka

1. [Mocne 3auncTkM nepedHen CTEHKM MNOYBEHHOro paspesa
neHeTpoMeTp MeASIEHHO BOABIMBAKOT B HYXHbIA NOYBEHHbLIW FMOPU30HT OO0
Tex rnop, rnoka norpyxeHuve B NoYBy He OJOCTUTHET npeaena.

2. N3mepeHuss Heobxoammo noBTopsATb 6onee 5 pas B pasHbIX
TOYKaX Kaxgoro MnOYBEHHOro ropusoHtTa. B crniydae, ecnuM  KOHYC
neHeTpomeTpa nonagaeT B KAMEHUCTbIE BKIMOYEHUST UM KOPHU PaCTEHUN,

namepeHmne OOMKHO ObITb NPoOBEAEHO NOBTOPHO.
IV. OTyer

ConpoTMBreHMe CxXaTuilo, yKasaHHOe Ha LKarne MeHeTpoMeTpa,
perucTpupyetcs B Kr/cmM? Ons  kaxooro usmepeHus. Heobxogumo

paccynTaTb cpeaHee 3HaveHne mexay namMmepeHnamun.
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2.4. Bwuabl HabnogeHWin, Ucnonb3yemMble Ans MOHUTOPUHra neca

Buabl HabnogeHun, ncnonb3yemsle Ans MOHUTOPUHIa neca npuHATO
pasnensaTb Ha oblluee onucaHWe neca W onpeaeneHve noBpeXaeHns
apeBocTod. Cnegyet OTMETUTb, YTO HEKOTOpble MeTodbl MOHUTOPMHIA,
yKa3aHHble B PYKOBOACTBE, He MNOAXOAAT AONsl TPOMUYECKOro PernoHa.
MeToauku, noaxoasiume Ons WUCMOofb30BaHUA B TPOMUYECKOM PErnOHEe

npeacrasneHbl B pasgene 2.4.3.
2.4.1. OO6Lliee onucaHue rneca

PacTutenbHbln  MOKPOB  MOXET WU3MEHATbCSA nog AeUCTBUEM
pasnn4YHbIX PaKkTOPOB OKpYXatoLlen cpeabl. [ns onpeaeneHns nsMmeHeHus
pacTUTENBbHOIO MOKPOBa W BbISIBIEHUSI BO3MOXHOIO BANAHUSA KUCIOTHbIX
BbiMaAeHUN Ha necHOW nnowagke HeobxoauMO peryndapHo npoBOAUTb
obcnenoBaHne pOepeBbLEB U PACTUTENbLHOCTW, MNpouspacTaloen nog

NnoJiorom Jieca.

[MprmeyaHue:

e [lo mMepe BbLINOMHEHUS MpoOrpamMmMbl TEPPUTOPUA, MNOANEeXallas
MOHUTOPWHIY, OOMMKHaA YBENUYMBATBLCS, ONA 3TOro Heobxoammo
cobupatb wuHpopmaumio ¢ 6onbwon nnowagn neca. [Ond
nonyyYeHnsa HeobXOAMMbIX AaHHbIX MOXeT ObiTb  MonesHo
ncrnonb3oBaHne  MHdoOpMauuK,  MOMYYEHHOM  OT  OpPYrux
nccnenoBaTesibCKnx nporpamMmm MOHUTOPWHra n

nccrnenoBaTenbCKUX rpynm.
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2.4.1.1. Bbibop nnowanok ana nposeaeHust obuwero onuvcaHus

[opeBoCcToSA

[Mocne co3gaHna NOCTOSIHHBIX NMYHKTOB HAbMOAEHUS B COOTBETCTBUMU
C KpUTEPMAMMU, ONUCAHHbIMU B 1.2.2.2.1., He06X0aMMO BbIOpaTh ABE fECHbIE
nnowaakn nnowaasio 6onee 0,2 ra anda obuwero onucanusa neca. Kaxnas
necHasi nnolwlagka OofmkHa noapasfensTbCa Ha TpUM KOHUEHTpUYeckme

OKpY>kHOCTM nnowaabio 1000, 400 n 200 m? (Tabnuua 2.3. Puc.2.6.).

LleHTp »“ rpaHuubl Naowagok MoMevalTCs KOMbsSMU U LBETHOW
Kpackon, KOoTopas HaHOCUTCA Ha CTBOMbl AepeBbeB. [Ns nocrnenyoLmnx
nccrneaoBaHMn pekoMeHAyeTCcs OTMeYvaTb CEePUMHBIA HOMEP W BbICOTY
namepeHna DBH Ha cTBonax nepeBbeB. 111 HAHECEHUS CepuUMHOro Homepa
BO3MOXHO MCMONb30BaHNE KPacKn Uiv HebonbLUMX antoMUHUEBBIX NITACTUH,

KOTOpPbIE I'IpVI6VIBa}OTCFI rso3gAamMm K CTBOJ1amMm aepeBbeB.

Tabnuua 2.3. lNnowaakn onncaHmsa ApeBOCTOS

Mnowagb [epeBbs, nognexawme N3MepeHuto

1 (200 m?: pagnyc 7,98 m) [epeBo BbicoTon 6onee 1,3 m
2 (400 m?2: paguyc 11,28 m) DBH 6Gonee 4 cm
3 (1000 m?: paguyc 17,85 m) | DBH Gonee 18 cm

[MpnumeyaHue:

e XenatenbHo co3gaTtb Kak MOXHO ©Oonblue NOCTOSAHHbIX

nnowaaok HabnaeHns Ha y4acTke MOHUTOPUHra.

2.4.1.2. [MapameTpsbl HabnaeHun n nepuoanYHoOCTb

obcrnegoBaHNA Ha MNOCTOSAHHBIX Mowaasax HabnwoaeHns

[ormkHbl ObITb ONUCaHbI cnegyroLne napamMmeTpsbl.
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Tabnuua 2.4. Bugbl HabnogeHnn n napameTpbl npu obuem

onncaHmmn neca

npom3paCTarou.|,el7| no rnosiorom
Jlieca

[MapameTp Knaccudumkartop | NepnognyHocTb
MOHUTOPUHra

OnucaHne apeBoOCTOA

HassaHue Bnpa O

DBH O

BeicoTa gepesa O Kaxgble 3-5 net

Ob6cnegoBaHne pacTUTENBbHOCTH, @)

O: obsasaTenbHble BUA HabnogeHus/napameTp.

a) OnuncaHune gpeBocTos (06a3aTenbHbIM BUA HabnogeHWs)

[na kaxnooro o6cnenyeM0ro gepeBa Ha rjiowagke YKa3biBaeTCH

Ha3BaHWe B1aa, anameTp cTBona Ha BbicoTe rpyan (DBH) u BbicoTa aepesa.

PesynbTaTthl 3anuceiBatoTca B popme (noysa v pactTUTesibHOCTb F).

e HasBaHve BMOOB: ykasblBaeTCH JTATUHCKOE Ha3BaHWe, Mo KpanHeun

mMepe, [0 poaa.

e DBH: gnameTp cTBONa fomkeH ObiTb M3MepeH Ha BbicoTe 1,3 M npu

nomown neHtol ¢ genednem 0,1 cm. Ecnu anameTp cTBONAa MeHee

4 cm, TO Ans ero N3MepPEHNA NCNOJb3YIOT WTAHI€eHUNPKYIb.

e BhicoTa gepeBa: BblCOTa fdepeBa Wu3MepdaeTcd C MNOMOLbHO

BblCOTOMEpPA WU U3MEPUTESIbHOW PEWKW, WTaHrM C eauHuuen

namepenmsa 0,1 M. Ecnm HEBO3MOXHO M3MepPUTL BCE OepeBbs Ha

nnoLuagke, To UaMepeHns npoeoaaTcs Ansi BbiIbopkn n3 20 n 6onee

NepeBbeB, BbIOOpKa A0MKHA BKMNOYaTb Kak caMble BbICOKUE, TaK U

CaMble HU3KNE epeBbA.
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b) O6cnemoBaHne pacTUTENbHOCTW, MpouspacTalollen noa

noniorom neca (obsi3artenbHbI BUA, HabnoaeHns)

PacTtutenbHOCTb, Npou3pacTtalLwlasa nog nosioromMm feca, MoxeT ObITb
bonee 4yBCTBUTESIbHA K NU3MEHEHUSM OKpYXXaloLLen cpebl, YeEM AepeBbS.
dnopuctnyeckme U3MEHEHUS B TakoW  pacTUTENbHOCTM  criegyet
pernctpupoBaTb Kaxable 3-5 neT. BuaooBble Ha3BaHWA BCEX OEPEBLEB
BbICOTOM MeHee 1,3 M, TpaB W ManoOpPOTHUKOB, OMNPeOEnsT B Xoae
obcnenoBaHusa nnouwiaakM manoro kpyra (200 M?) B COOTBETCTBUMU CO
LKanon Ans 6anbHON OLEHKN 0BUNnsa U NPOEKTUBHOMO MOKPbITUSA BUOOBS.

PesynbTathl hukcmpyrotcs B oopme (noysa n pactutenbHocTb G).

Tabnuua 2.5. Wkana ans 6anbHON OUEHKM OOMNUS N NPOEKTUBHOIO

NOKpPbITUA BNOOB

Knacc gpomuHaHTa MpPOLEHT NPOEKTUBHOIO
NOKpbITUSA BUAa

oonee 75 %
51-75%
26 - 50 %

6-25%

R N W h~lO

1-5 %, unn 6onbLuoe
KOJIN4YEeCTBO PacTEeHUN C
MarnbIM NMOKPbITUEM

+ meHee 1 %

[MpnumeyaHue:

e [Ins  MOHMTOPWMHra  TPOMUYECKMX  JIeCOB, COCTOSALLMX U3
MHOFOYMCIIEHHbIX  OPEeBECHbIX  MOpoAd,  BblenpuBeaeHHble
METOOAMKM He npurogHbl. [Ans Hux cnegyet paspaboTatb
perMoHanbHble METOAMKM MOHWUTOpMHra rneca. Hekotopble un3
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noTeHumnarbHO NnpPpUroaHbIX MEeTOOUK ansd obcnenoBaHus

TPONUYECKMX NecoB NpuBoaaTcA B pasgene 2.4.3.

PesynbTaThl onucaHug [peBOCTOs " pacTUTENbHOCTH,
npouspacTarollet noa MonoroM reca, AOMMKHbl obobwaTtbea B dopme

(nouBa 1 pactutenbHocTb H).

2.4.2.0npeaeneHne noBpexaeHnst ApeBoCTOos

[MoBpexaeHne OpeBOCTOSA MOXET ObiTb BbI3BaHO Kak 3arpsi3HEHWEM
BO34yXa U KACMOTHbIMW BbINageHUSMUN, TaK N KITMMaTUYECKUMWN (CUSTbHbIN K
XOSIOAHbIA BETEpP, POM, NMBEHb, 3acyxa), buoTuyeckumn dakTopamm
(>KMBOTHbIE, HacekoMble, 60ME3HN, THUIb OPEBECUHbI) U aHTPOMNOreHHbIM
BO3ENCTBMEM (NECOXO3ANCTBEHHOW [eATeNbHOCTbIO, J1eC03aroTOBKOM).
Ons  OueHKM nNpuYnH  yXyOLWEHUs  COCTOSHUA  OPEBOCTOA  MOryT
notpeboBaTbCsA  ANUTENbHbIE HabniogeHna. B uensax  n3ydyeHus
NnoBpeXaeHna OpeBOCTOS HeobxoaMMO NPOBOAMTb PEryrsipHbIA  yyeT
NPU3HAKOB M XapaKTEPUCTUK YXYOLUEHUS COCTOSHUA [epeBbeB, a TaKxe
OLIeHKY NPUYNH Oerpajgauum OpeBOCTOS C y4eTOM (PaKkTOPOB OKpYXKatloLLen

cpeapbl.
2.4.2.1. Bbibop mogenbHbIX AepeBbEB

MopaenbHble OepeBbs BblOMpalOT cuctemaTudeckn. Ha pacctosiHum
12 M OT UEeHTpa MOCTOSIHHOW Nnowaan HabnaeHus, oTMedatoT 4YeTbipe
TOYKW: CeBep, tor, BOCTOK M 3anad. Bokpyr kaxgom TOYKM CryyqamHbIM
obpa3oMm BbIOMpalOT NATb OepeBbeB-AOMMHAHTOB, B OOLLEN CMOXHOCTU
BblOOpKa [OOMmkHa COCTOATb W3 [OBaguaTM  MOAENbHbIX [OEPEBLEB.
MopsaKoBbLIN ~ HOMEP  KaXAoro  MOAENbHOrO  [epeBa  [JOIMKEH
COOTBETCTBOBATb HOMEpPY, MPUCBOEHHOMY [OaHHOMY [depeBy npu

npoBeaeHnn obLLero onnucaHns ApeBoCTos.
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NATb AepeBbeB OKOJI10

Ka)KOOW TOYKU

HEBO3MOXHO, TO Heobxoaumo Bbl6paTb KakK MUWHUMYM NO [ABa

aepesa, B 3TOM cnyyae Bblbopka byaet coctaBnatb 10 MogenbHbIX

[NepeBbLEB.

24.2.2.

noBpexageHnda apeBoCcToA

Tabnuya 2.6. Buabl

NoBpeXOeHUs ApeBOCTOS

Buaobl HabniogeHuss M nepuoauyHOCTb 0bcrneaoBaHus

HabnoaeHus nposogunmMmblie T1pn OLEHKEe

yXyaweHnsa cCoOCToOAHUA
ApeBoCTOoA

Buabl HabnogeHus Knaccudomkartop [MepnognyHoCTb
HabnogeHun

OnpepgeneHne O

noBpeXxaeHns

ApPEBOCTOS

doTodmkcauma H

NnoBpeXaeHns Kaxkgble 3-5 net

ApPEBOCTOS

OugeHka npuynH H

O: Ob6saszaTenbHbli BUO HaOnoOeHus;

HabnaeHus.

H:

Heobsa3aTenbHbIN

BU,

[aHHble BUAblI HAOMOAEHUA NPOBOAATCA B NEPUOS MakCUMarbHON

NJIOTHOCTU JIUCTBbI.
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a) OnpepneneHne NOBPEXOEHUS APEeBOCTOEB

MapameTpamn HabnOoeHUs SABMSIOTCS —  HEKPO3,  XNOopos,
AexpomMaums unm aHoManbHas aedonvaums NMCTbeB, OTMUPaHue noberos.
Mpn oBHapyXeHun Kaknx-nmbo CUMMNTOMOB MNOBPEXAeHusd, Heobxoanumo

noapobHO onucaTh COCTOSIHME APEeBOCTOEB C YYETOM CrneayHoLLNX acrnekToB:

e PacnonoxeHuve MOBPEXAEHHbIX JIMCTbEB: MOSIOXKEHWE B KpPOHE
aepesa (MO OTHOLUEHMIO K AOMUHUPYIOLLLEMY HamnpaBrieHuio BeTpa),
NOMNOXeHWe B BEPXHEN UINN HUXKHEWN YaCTU KPOHbI; BO3PacT NNCTLEB
(Hespenble, 3penble UK CTapble); OCBELLEHHOCTb (OCBELLEHHbIe
NN 3aTEHEHHbIE).

e Y30p M pacnonoxeHne NoBpeXaeHnn Ha nucte: Hanpumep, MATHO
MexXay Xurkamu, Mernkue nATHa, pasbpocaHHble U NOMHOCTLIO
noKpbIBaloLWne nuct, obecLBevvBaHWe C 3aOCTPEHHOro KOHUa
nncta, gedonuauua 6e3 gexpomauun, CrioMaHHble NUCTbA U T.A.
Ona 3anmcu uBeta nucta npeanodyTUTENbHO  MCNOMb30BaTh
LBeToBytO WwKany MaHcenna.

e XapaKkTepuUCTUKM Nblnn, obHapyXeHHoW Ha nNucTbsax. OnpegenexHune
NbifN: NPOBOAUTCA C MOMOLLLI CKaHUPYIOLWEro 3MeKTPOHHOro
MUKpOCKoMa.

e Hannuue noBpexaeHHbIX NN MepTBbIX AePEBLEB, UMM CHUXEHUE
TEeMMOoB pocTa.

e [laTbl 0OGHapYyXeHMs1 NOBPEXAEHMS OPEBOCTOS.

Ons oueHkn knacca no wkane pgerpagaumn (MpumedanHue 2),
YUYNTLIBAKOTCA Criegylolme napameTpbl: XU3HEHHOEe COCTosiHue, hopma
aepeBa, pPOCT BeTBEW, OTMUpaHWE BEPXHEW 4vacTu cTtebnd, nnoTHOCTb
nucTbeB, gedopmauusi U pasmep NUCTbLEB, AexpomMauusa v gedonuauus

nuctBbl.  PesynbTaTthl  npeactaBnstoTca B opme  (noyBa u
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pacTuTenbHoCTb E).
b) ®oTodmkcauusa nosBpexaeHns gpeBoctos (puc.2.7. a) n b))

KpoHbl epeBbeB hoTorpaupytoT € HeTbipex PUKCUPOBAHHbIX TOYEK,

yKa3aHHbIX B NyHKTe 2.4.2.1.

Kamepbl C LWMpoOKoyronbHbIM (POKyCHOe paccTosiHie 28 MM)
0O0bEeKTMBOM YCTaHaBNMBAOT B CEBEPHOM HarnpaBfeHWM Ha LTaTuBeE,
MONOXXEHNEe KaMepbl BblpaBHMBAKOT MO YPOBHI. YPOBEHb 3KCMO3ULMU
perynupyoT B COOTBETCTBUM C APKOCTLIO NPOCBETa KPoHbI aAepeBa. dopmy

N WMPUHY 3a30pa 3anncbiBatoT C ASIMHHOW BblOEPXKOW.

Heobxoanmo 3anucbiBaTb - BpeMsa U AaTy, BUA MAEHKN, YPOBEHb
aKcnoamumn, ¢OKYCHOE pacCTosiHne OObeKTMBA, BbLICOTY CbEMKM OT
YpOBHS 3eMnn. HYeTbipe dooTorpadmm SOSMKHbI ObITb MPUNOXEHBLI K dopme
(noyuBa wn pactutenbHocTb E). Kaxpgaa dotorpacdma pomkHa ObiTb
HakneeHa Ha nuct goopmaTta A4. NHpopmauus o boTodmKkcaumm gormkHa

6bITb NpefcTaBneHa B NMCbMEHHOM Buae.
[MpunoxeHue:

e [Ins cTaTUCTUYECKOW OUEHKM AaHHbIX O BHELUHEM W3MEHEHUU
APEeBOCTOS1 HEOOXO4MMO CpaBHEHME pe3ynbTaToB, MOMyYEeHHbIX NPU
KOMMbIOTEPHON oundpoBKe poTorpacmnm pasHbIX NeT, a Takke
onpegeneHne BHELWHNX N3MEHEHNN.

e XenaTtenbHO, NO BO3MOXHOCTU, caenatb 0630pHYyt0 dhoTorpaduto

c ©bonee BbICOKOW MO3ULIUN.
c) OueHka NpUYKnH yxygLeHns COCTOAHUSA OpeBOCTOSA

Mpyn  ycTaHOBNEHUW npeanonaraemMor  MpUYMHbl  YXYALIEHUS

COCTOSIHUSI OPEBOCTOA, ee Heobxoaumo 3anmucaTtb. Takke Heobxoaumo
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NPUBECTM apryMeHTUpoOBaHHOE OOOCHOBaHME AaHHOro MNpeanoroXKeHus.
[N BbISABNEHUS NPUYNHBI YXYALLEHUS COCTOSIHUSA APEBOCTOEB HEOOXOANUMbI
AeTanbHble Hay4Hble U cneumnanuM3avpoBaHHbIE UCCNeaoBaHWUA, Hanpumep
noapobHbIn aHanu3 BpeauTenen u bonesHen. B 3Ton CBA3M, YPOBEHb
obpas3oBaHNA M ONbIT 3KCNEPTOB MO OLIEHKe Aerpagaumm necoB uMmeer
Ba)XHOE 3HA4YeHMe, Kak Ha YPOBHE CTpaHbl-y4aCTHUUbI, Tak W Ha

MeXayHapo4HOM YPOBHe.
2.4.3.MeToaukn ansa obcnegoBaHms TPONUYECKNX NecoB

B Tponnuyeckom pervoHe pacnonararoTCs CrOXHble 3KOCUCTEMbl C
pa3Hoobpa3HbIMK MOYBAMU WU PaCTUTENBHOCTBLI. HekoTopble MeTOAUKM
MOHUTOPWHra NecoB, NPeAcTaBeHHbIE B 3TOM TEXHUYECKOM PYKOBOACTBE,
He noaxoasT nAnst TPOMUYECKMX IKOCUCTEM, MO3TOMY Heobxoaumo
paspaboTtaTb HOBble noaxodbl M MeTodbl. B pestome 2-oro yd4ebHOro
cemmHapa EAHET, ocobeHHO ©Obina oTMedeHa HeobXxoauMoOCTb B
MHTEHCUBHbIX NUCCNeaoBaHNAX TPONUYECKMX NnecoB. bbino pekomeHaoBaHO
obpatTnTb BHMUMaHME Ha MOUCK W BHeAPEeHMEe METOAOB MOHUTOPMHra

pacTuTenbHOCTU, noaxoadLLnX And 3Toro permoHa.

B uenom, ana nonyyeHuss nokasaTtenen, obs3aTenbHbIX AN
HabnaeHns1 3a COCTOSIHUEM J1IECOB, Ha KaXXOoOW CTaHUWUW 3KOSOrMYecKoro
MOHUTOPUHra crieqyeT MPUMEHATb CTaHAapTHble METOAbl, ONMCaHHbIe B
npeabloywnx nogpasgenax. B atom nogpasgene onucaHbl HEKOTOPbIE
OMbITHbIE METOANKN, KOTOPbLIE MOTYT NPUMEHATLCSA A5 IECOB TPONMMYECKOro
pernoHa. OxugaeTcsl, YTO 3TU METoAMKM MOryT ObiTb MCNONb30BaHbl B
TPOMNYECKOM pEerMoHe M B Xo4e AdanbHenwero npumeHeHuna ©OyayT

AopaboTaHbl 40 YPOBHS CTaHAAPTHbLIX METOANK.
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2.4.3.1. [Mepnoguyeckas HBEHTapuU3auns necos

B xooe  obwupHbIX  MCCNegoBaHUMM  TPOMUYECKUX  flecoB
BOCTOYHOA3MaTCKOro pernmoHa, NpoBoAMMbIX pasfiniyHbiMKM aBTOpamMu, Obin
HaKomnmeH OnbIT MOHUTOPWHra fiecoB. ATU MWCCNeaoBaHUS MOryT ObiTb
nonesHbl Ans gearensHoctn EAHET, ocobeHHO ansa nonyyYyeHnss ICXOAHbIX

JaHHbIX O COCTOAHUN TPOMNYECKNX JTECOB.

B [lpunoxenun Il npepgnaraetca MeToguMka nepuoanyeckomn
WHBEHTapU3auum necoB, KOTOPYH HeobxoaMmMoO MpoBOAMTb B paMKax
MOHUTOPMHIA NEeCcoB B TPOMMYECKOM pernoHe. OTo obcnegoBaHne Ha
OCHOBE JMYHOro onbiTa paspaboTaHo Manasnnckumm akcneptamu. OHO
aBnsaeTca 6Oonee nogpobHbIM, 4YeM CcTaHgapTHOe, npuBeAEeHHOE B
pasgene 2.4.1. lNpu npoBegeHnn nepnognyeckon MHBeEHTapmn3aumn fecos
HeobxoOMMO onucbiBaTb TEPPUTOPUKD UCCNedoBaHUs U (pukcupoBaTtb
OONOMHUTENbHbIE XapakTepuUCTMKM OepeBbeB. Heobxoammo npoBoanTb
onpenenexHuve sngos, DBH n onametpa BepxHen 4actn cTBona, usmepeHme
nnowagm nonepevyHoro ceveHusi, BbICOTbl, (hopMbl AepeBa, obbema,
ouomacchl 1 nnoTHocTn. Manansumnckoe uccrnegoBaHue no AaHHOW Teme

npeacrtasneHo B NpunoxeHun V.

[na nposegeHunA nepwonmquKoﬁl MHBEHTapmn3aunmn JlecoB
Heobxoammo npueBrie4eHne FIpOd)I/IJ'IbeIX cneunanmnctoB - J1ECHUKOB,

reoboTaHUKOB U T.A.

2.4.3.2. ObcnegoBaHMe nofiora  neca C  UCNONb30OBaHUEM

nonycdepuyeckon gotorpacum

[na oueHkn cocTtosHMa  OpeBocToA B nogpasgene  2.4.2.
npeanaraeTcs ucnonb3oBaHne gotodukcaumn. CornacHo aToMy MeToay,

OT6VIpaI-OTCF| NnATb AepeBbeB OOMUHUPYHOLLMX BUOOB B YETbIpEX TOYKaX,
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BCEro - ABaauaTb epeBbEB. OTOT METOA NPUMEHSAETCS ONA OLEHKM NECHbIX
HacaX4eHun B pernoHax YMepeHHoro knumata. [Ona Tponnuyeckux
AOXOEBbIX J1eCOB, COCTOSAWMX M3 MHOXECTBaA [OpPEBECHbIX MNOpod, OH
HernpumMeHnMm. B kayecTBe 0QHOro 13 BO3MOXHbLIX MeTO40B hoTodumKkcaumm
B TPOMUYECKOM pPEernoHe MOXeT OblTb NpeanoXeH aHanuid OpPeBECHOro
nosiora C¢ ucnosnb3oBaHuem nonycdepudeckon dotorpadmmn. OCHOBHbIE

aTalbl aHarmM3a noJsiora rneca npeancraBJiEHbl HAXE.

C nomowbo UMPPOBOro UMM NMIEHOYHOro dooToanmnapata cC
obbektTmBoM "pblbun rnas" HeobxoguMmo caenaTtb MNoNycqepuHeECKyto
doTorpadumio gpeBoctoa (puc.2.8.). XKenatesibHO BbINOJTHATE POTOCHLEMKY
perynapHo. CHMMKM npeobpasyloT B uudpoBoe u3obpakeHue, KoTopoe
obpabaTtbiBaeTca Ha KommnbiloTepe. MoXHO caenaTb CHMMOK MNpocBeTa
(OTKpbITOro NPoCTpaHCTBa) fleca n OueHUTb pa3mep npoceeTa (nnowaab)
(pnc.2.9.). Ce30HHOE W3MeHeHWe CTPYKTYypbl Mosfiora, KoOTopoe Obino
OLEHEHO MO KOMMbKTEPHOMY CHUMKY, TMOKasaHO Ha pwuc.2.10.
[MPOHMKHOBEHNE pPACCEAHHOr0 CBeTa YMEHbLUAeTCAa C  YBENIMYEHMEM
WMHOEKCa NIMCTOBOM NMOBEPXHOCTU. OTU U3MEHEHUS MOTYT KOppenupoBaTb C
XapaKkTepoM pasBUTUS NIECHOro mMaccuea. [na OUEHKW CTPYKTypbl pocTta

HeobXoAMM JONTrOCPOYHbIA MOHUTOPUHT.

MeTtog nonycdepuyeckon oTorpadoM4eckon 3anmcu OTHOCUTENBHO
NPOCT, M300paKeHne MOXHO aHanM3npoBaTb C MOMOLLBIO KOMMNbIOTEpPA.
HecmoTpsa Ha To, 4TO AN NPUMEHEHUst meToaa HeobxoaMmMO HeKoTopoe
cneuunanbHoe obopyaoBaHune: 06beKTMB "pblbuid rnas”, cooTBETCTBYHOLLEE
nporpamMmmHoe obecnedeHne, npeanaraemMbln METOA MOXET ObITb OQHMM U3

nepcnekTnBHbIX MeTOO0B, NoaxoaAwmnx anda Tponn4eckoro permoHa.

[MprumeyaHue:

e [logpobHasa wuHdopmMauust 0 nporpamMMHOM obecnedyeHun AOngd
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aHalJin3a JieCHoOro noJjiora pacnorioxXeHa Ha AOMalLLHEN CTpaHuue

SCANOPY www.regent.qgc.ca.

2.5. CneuuanusnpoBaHHoe obcregoBaHue NoYs U pacTUTENbHOCTU
2.5.1.Uenn  cneuwanuauMpoBaHHOro obcreaoBaHNs MOYB U

pacTnTEeribHOCTU

B xope ©6asoBoro obcnegoBaHusi MNOYBbI W PaCTUTENbHOCTU
HaKannMBalTCA MCXOAHble AaHHble, HAa OCHOBAHUN KOTOPbIX BO3MOXHO
BbIsIBIEHNE N3MEHEHWIN B CBOMCTBAX NOYB U NECHOW pacTuTenbHOCTU. Ecnn
Ha 3TUX yYacTKkax MOHUTOPUHra obHapyXeHa gerpagauns necos Unu gpyrme
9KOCUCTEMHbIE  M3MEHEHUsl, TO MNPOBOAATCA Creumanu3MpoBaHHbIE
obcnegoBaHne MoOYBbl U PacTUTENbHOCTU ANS BbISBNEHUSI U OLEHKM

CTeneHn BO34ENCTBUA KUCMNOTHbLIX BbliNageHNN.

2.5.2.MeToOMKN BO3MOXHbIE AN MCMOMb30BaHUA npun npoeeneHnn

cneunann3npoBaHHOro obcnegoBaHUs NOYB U pPaCTUTENIbHOCTHU

,D,J'Iﬂ OUEHKN B3aMMOCBA3N MeXay 3KOCUCTEMHbIMU U3MEHEHUAMU U
KACINMOTHbIMU BbiMageHNAMn Ha y4vyacTke cneunann3npoBaHHOro
MOHUTOPUHTa HeobxoamMmo YYUTbIBaTb MHO>XECTBA d)aKTOpOB OprN(aPOU_leVI
cpedbl N NPUMEHATb HOBble MeTOAbl. B kauectBe nepBoro wara npu
npoeegeHnn cneunann3npoBaHHOro OGCJ'Ie,EI,OBaHVIFl, MOXEeT ObITb

NpeasioXXeHo onpeaeneHne ypoBHS BbiNageHUI Ha NIECHOW nroLaaun.

2.5.2.1. OueHKa TOYHOro KonuyectBa aTtMoCdEpPHbIX BbiNageHUn Ha

necHon TeppuTopun

Ha nocTtosHHOM nnowaan HabniogeHus [aHHble O Mo4YBe U nece
[OOMKHbI ObITb OLIEHEHbI C UCMOMb30BaHNEM AaHHbIX O BFaXHbIX U CYyXUX
BbiNadeHUsIX, MONyYEeHHbIX C Onwkanwen cTaHuMM MOHUTOPWUHra.
MockonbKy OOMbLUMHCTBO CTaHUMA MOHUTOPMHIa OCaAKOB HaxoAdsATcsa 3a
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npegenamun necHoro MmaccmBa 1 otaesibHoO OT nnowanen MOHUTOPUHIa Nno4s
N pacCTuTesibHOCTN, AndA TOYHOro onpeaerieHnAa KNCroTHbIX BbINaQEeHUN Ha
necHou MaccuB  Heobxoaumo nposegeHne cneunanm3npoBaHHONo

obcnenoBaHUs Ha NNoLLLaaKe MOHUTOPUHIA NOYB U PacTUTENbHOCTMW.

[na onpefeneHns Cyxnx n BnaxHblX BbiNageHUin B fieCHon obnacty,
Ha Kagou MNOCTOSIHHOM nrowiaan HabnwogeHuss cobupaeTcsa goxaesas

BOAa, BKJTHOYadA I'IO,EI,KpOHOBbIVI N CTBOJIOBOM CTOK.

a) [oxab (Ocagkn)
1) YctaHoBka ocagkoCOOpHMKa

MoOXXHO wmcnonb3oBaTb MNPOCTON 0CagKOCOOPHUK:  NIIACTUKOBYHO
BOPOHKY (anameTtpom 30 CM), COeAUHEHHYIO C NNAaCcTUKOBbLIM pe3epByapoMm
obbemom oT 20 go 30 NUTPOB. YCTbe BOPOHKN AOSMKHO ObITb YCTAaHOBMEHO
Ha BbicoTe 6onee 1,3 M. B kayectBe matepuana and npobootbopHuka

MOXET ObITb UCNOMb30BaH NOMNITUMNEH NN nornumnponuieH.

[MpobooTbopHNK AormKkeH ObITb YCTAHOBMEH HA OTKPbITOM MeCTe
pPSOOM C MEecToM MoHuUTopuHra. OH OOMKEH HaxoOauTbCS Ha PacCTOSHUK
6onee 500 m OT AOPOrN C UHTEHCUBHbLIM ABMXEeHMEM U 50 M OT BbLICOKUX

AEepEBLEB U 30aHUN.

[MprmeyaHue:

e MeMbpaHHbin unbTp (pasmep nop 0.8 MKM) gomkeH ObITb
YCTaHOBMEH MeXOy BOPOHKOM U BYTbINKOM NpobooTOopHMKa, ecnm
3TO BO3MOXHO.

e Ecnv Ha necHomn nnowagke ecTb 9MeKkTpMyecTBo, TO Ans oTbopa
npob6 [oxas npennodTUTENbHO WUCMONb30BaTb aBTOMATUYECKME

ocafKOCOOpPHUKKM TUNa «wet only».
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2) YactoTta otbopa npob

Ecnu Ha cTaHUMKM yCTaHOBMEH aBTOMAaTUYECKMIA OCaAAKOCOOPHUK TMNa
«wet only», To oT6op Npob crneagyet NPoOBOAUTL €XeOQHEBHO (B AHW, Koraa
BblNagalwT ocafku) B onpeaerieHHoe Bpems (Hanpumep, 9:00 ytpa). Ha
yyacTkax ydaneHHOro MOHUTOpuHra oTbop npob npoBOAAT pa3 B AOBe
Hegenn wunn exeHegenbHO (npeanoyvtutenbHo). MeTeoponorndeckue

ycrnosusi Heo6xoaANMO 3anncbiBaTb €XKeOHEBHO.
3) OT60op 1 XuMmn4eckmn aHanua npob

N3mepeHune obuiero obbema ooxaeson Boabl NPOBOAAT HA CTaHUMK C
ncnonb3oBaHMEM MepHbIX uunuHapos. [lpoby obbemom pgBa nuTpa
UNbTPYIOT Yepe3 DyMaXKHbIM Unn MembpaHHbin UNbTP ANa yaaneHus
TBEpPAbIX YacTuu, 3aTeM [MOSflydeHHbIn unbTpaT OTnpaBnaAlT B

nabopartoputo Ha aHanms.
[MapameTpbl XUMNYECKOro aHanmn3a:

e KucnotHocTb (pH)
e JOnekTtponpoBoaHocTb (EC nnu A)
e KatuoHbi: Na*, K*, Ca?*, Mg?* nNH.*

e AHUWOHbI: NOZ, NO?*, SO4%, ClI,, PO4*.
b) TNoakpoHOBLIN CTOK
1) YctaHoBka npob6ooTbopHMKa

[ns otbopa nNpob NOAKPOHOBOrO CTOKa MCMONb3YT 0CaAKOCOOPHUKM
TOW XK€ KOHCTPyKUuuMM 4YTOo M ans otbopa ocagkoB. PekomeHayeTcs
YCTaHOBUTb, K&K MMHUMYM TPWU KOMMJIEKTa 0CaaKOCOOPHNKOB Mo NOSiorom

neca. Nx He cnenyet pasMewaTtb pAgomM Co CTBOJTaMU AepPEBLEB.
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2) YactoTta otbopa npob

Ecnu Ha yyacTke ycTaHOBEH aBTOMAaTUYECKUIA OCaAKOCOOPHUK Tuna
«wet only», To oT6op nNpob cnegyeT NPOBOAUTbL €XeAHEBHO (B AHW, Koraa
BblNagalwT ocafku) B onpeaerieHHoe Bpems (Hanpumep, 9:00 ytpa). Ha
yyacTkax yaaneHHOro MOHUTOpuHra oTtbop npob npoBoAAT pa3 B ABe
Hegenn unn exeHegenbHO (npeanoyvtutenbHo). MeTeoponornyeckue

ycrnosusi He06xoANMO 3anncbiBaTb €XXeOHEBHO.
3) OT6op 1 XMMmn4eckmn aHanua npob

N3mepeHune obliero obbema ooxaeson Boabl NPOBOAAT HA CTaHUMK C
MCcnonb3oBaHMEM MepHbIX uunuHapos. [lpoby obbemom pgBa nuTpa
dUNbTPYOT Yepe3 ByMaXHbIM UM MemMbpaHHbIn UNbTP ANS yaaneHus
TBEpAbIX 4acTuu, 3aTeM [MOSflydeHHbIn unbTpaT OTnNpaBnaAlT B

nabopartoputo Ha aHanms.
[MapameTpbl XUMNYECKOrO aHanun3a:

e KucrnoTtHocTb (pH)
e OnektponpoBogHocTb (EC unn A)
e KaTtuoHbl: Na*, K*, Ca**, Mg?* nNH4*

e AHUOHbI: NOZ, NO?%, SO4%, ClI,, PO4*.
c) CTBOMOBOW CTOK
1) lNpobooTbopHOEe obopyaoBaHmne

CTBOMOBON CTOK AOJMKEH YOEPXMBATbCA MaHXeTon U3 3nacTUYHOW
NSacTUKOBOW NEHTbI (TOMNWKWHOM 3 CM U WnpuHon 30 CM, MaHXeTa MOXeT
ObITb M3roTOBMNEHA N3 NONNATUMNEHA), pa3MeLLEHHOM Ha CTBONE AepeBa Ha
BoicoTe 1,3 M (puc.2.11.). ATmocdepHble OCaKkM LOSMKHbI NOCTynaTb B

NPUEMHYI0 €MKOCTb MO MONMMBMHUNOBOW TpyOke. Heobxooumo cneautb
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yToGbl MpPM  YCTAHOBKE MMACTUKOBbLIX MaHXeT, He NpOoMCXOoAnno
nospexaeHne kambuda. [Ona repmeTtusaumm 3as3opa Mexgy KOopon W
NNacTMaccoBOM MaHXeToW He [OOMNyCcKalTCs HUKaKMe Krew, Kpome
cunukoHa. Heobxoanmo yctaHOBUTH TpU NPOBOOTOOPHbLIX YCTPOMCTBA Ha
KaXabl BUO pacTeHUn, ANst KOTOPOro nNnaHMpyeTcst onpeaensTb CTBONIOBOM
cTok. [ns exeHegenbHoro cbopa MOXeT noTpeboBaTbCsA NpUeMHas

eMKOCTb 06beMom Gonee cTta NUTPOB.
2) YactoTta otbopa npob

MpegnoytntensHO  npoBoauTb  OT6op npob®  exeHeaenbHO.

[onyckaeTtcsa oTbop pa3 B ABe Heaenu.
3) OT16op N XxMMmmnyecknin aHanms npob

I'Ipou,e,u,ypbl 0T6opa r|p06 n XMMMNYECKOIo aHarnmida aHalriormyHa

npoueaypam otbopa n aHanuasa npob ocaaKkos.
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3. UccnepgoBaHMe Ha3eMHbIX 3KOCUCTEM

Kak onncaHo B rnaee 1, uenbio MOHUTOPUHIa NOYB U PacTUTENbHOCTU
B EAHET aBnsieTcs komnnekcHasa n cuctematnyeckas oueHka Bo3gencTBus
KMCIMOTHBbIX BbiNaeHMN Ha Ha3eMHbIE 3KOCUCTEMbI, NPOBOAMMANA Ha OCHOBE
co3gaHHOM U perynsapHo obHoBnsiemon 6a3bl  BbICOKOKAYECTBEHHbIX
AaHHbIX. OgHUM 13 npegnaraemMblX NOAXoA0B ANt AOCTMXKEHUSI OCHOBHOM
Lenn MoXeT OblTb aHanmM3 COCTOSIHUA U OAUMHaMuKu BogocbopoB (aHanms
Bogocbopa), 0cobeHHO Ans onnucaHns napameTpoB N ANHAMUKUA U3MEHEHUS

nnTaTesibHbIX BELWECTB.

Tepputopusi, Ha KOTOpolK OyaeT NPOBOAUTLCA aHanM3 Ha3eMHbIX
3KOCUCTEM, Hanpumep aHanua Bogocbopa, AoMmkHa KnaccudmumpoBaTbes

KaK y4acTOK aHarnm3a 3KOCUCTEM.
3.1 W3y4eHune Bogocbopa

HaseMHble aKkoCcMCTEMbI BKOYaKOT B ce6S1 pacTeHuns, XKMBOTHbIX, pbIO,
HaceKOMbIX U MWUKPODBOB, KOTOpble B3aUMOAEWCTBYIOT APYr C Apyrom, a
Takke pasnunyHble (akTopbl OKpYXaloLlen cpeibl. 3arpsa3HeHne BO3ayxa U
KWCIOTHbIE  BbINAadeHUA  OKasblBalOT  ONUTESNIbHOE,  AO0NroCpoYHOEe
BO3ENCTBME Ha OKPYXaloLLYO cpefy, KoTopoe NPpUBOLUT K UBMEHEHUAM He
TOSIbKO (pSiIopbl MNU payHbl, HO U KPyroBopoTa MuUTaTesNbHbIX BELLECTB U

TpOpHOCTHN.

[na onucaHua KpyroBopoTa nNUTaTenbHbIX BELECTB (3N1E€MEHTHOro
KpyroBopoTta) HeobxoguMmo onpeaenuTb MexXaHU3Mbl MOCTYMMEHns wu
BbIHOCA paccMmaTpuBaeMbIX arieMeHToB. [Ans Hanboriee TOYHOro M MNOSHOMo
ONUCaHUA MeXaHuM3Mma IfEMEHTHOrO KpyroBopoTa crnegyeT yyuTbiBaTb
OCHOBHOW NyTb BbIHOCA 3fieMeHTa (PeyYyHon CTOK unn pydbmn). MNMoaobHble

ncenegosaHnAa MoryT npoBoAUTBLCA B npeernax MalblX BOﬂ,OC60pOB.
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XoTa MeToauMKM aHanuMsa BOJoChbopHbIX 6OaccenHoB ewe He
pa3paboTaHbl, HaAKOMSMIEH OMbIT OMNMCaHUSA KPyroBopoTa MNUTaTESbHbIX
BewecTts. B [llpunoxeHun | npmBogutca mHdopmauma O napameTpax,

KOTOpble MOryT ObiTb BbiOpaHbl 4Nsi onpeaeneHnst Ha Bogocbope.
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4. Obecne4yeHne Ka4yecTBa U KOHTPOSIb Ka4yecTBa MOHUTOPUHra
noyB (OK/KK)

Llenbto gearenbHoctn no OK/KK sBngeTcsa nonyydeHne HageXHbIX
COMNOCTaBUMbIX MeXay cTpaHamu-yyactHuuamm EAHET padHbIX, Ons
OLIEHKN BO3OENCTBUS KUCMOTHbIX BbINageHUW Ha NOYBY B PErMOHE OJENCTBUS
nporpammsbl. [Mpoueanypbl OK/KK, Takme Kak KOHTPONb COCTOSIHUS W
cTaTucTnieckaa obpaboTka AaHHbIX, OOSKHbI ObITb peann3oBaHbl Ha BCEX
aTanax npoBEeAEHUsi MOHUTOPUHra: nnaHMpoBaHusi, oOTbopa npob,
npoBedeHnss NoAroToBkM Npob K aHanmndy M M3MEPEHUM B MOMEBLIX U

nabopaTopHbIX YCNOBUSX, a Takke 00paboTkn n npeacTaBneHnst AaHHbIX.
4.1. KOHTpPOSb COCTOSAHUA

a) [Ons wnpeHTudumkaumm ydactkoB oTbopa npob, 3aHMMarLwmXx
nnowaab oT 5mMx5mM pgo 10mMx10m HeobxogMmo UCMNoONb30BaTb
NOCTOSIHHbIE 3HAKN, N3rOTOBIEHHbIE U3 HEPXKaBEKOLLEN CTanun Unu nnacTtuka.
OT0 Heobxoanmo Ans Toro, 4Todbl 0TOOP NPO6 NPOBOAUIICS KaXKabi pa3 B
OLHOM 1 TOM Xe MecTe.

b) Heobxoanmo BecTM y4yeT BCEX CBeOEHWUN, CBSA3AHHbIX C
npoueccamn oTbopa npob, TPaAHCNOPTUPOBKM, XpaHeHua  npob,
nccnepoBaHna pusndecknx CBOMCTB, NOATOTOBKM U XMMUYECKOro aHanusaa
npob u T.A4.

C) B cnydaax, korga obpasubl aHanuMsnpyroTcs B pasHbIX
nabopartopusax, TOYHOCTb aHanmMsa [ofkHa ObiTb NOATBEpXKAEHA
MexnabopaTopHbIMW ~ CpaBHUTEMbHbIMKM  UcnbITaHuammn  (MCU) B
COOTBETCTBMM C nNpoueaypamm crtaTUCTUYeckon o6paboTkn AaHHbIX,
npuBegeHHbIMN B NyHKTe 4.3.4.

d) Ecnn pesynbtatbl wuccnegoBaHma ObiNnM OTCesiHbl  NOcne

nposegeHnss MCU nnu no gpyron npmnymHe, To Heob6xoanMMo NnpoBecTy oTbop
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obpasua w/vnn aHanus Npodbl NOBTOPHO, ANA NOMyYeHUs1 HeoOXoaANMbIX
OaHHbIX, €CIN 3TO BO3MOXHO.

e) Pesynbtatbl OK/KK XpaHAT B COOTBETCTBMM C HOPMAaTMBHOW
OOKyMeHTauuen Ha ByMaKHOM N 3NEeKTPOHHOM HOCUTESNSIX B HEQOCTYMHOM
ONa  pegakTupoBaHua Buae. 3Ta MHGopMauMsa MNOBLICUT  LEHHOCTb
npeactaBnseMblX AaHHbIX, W 0Oyaet Heobxoamma pgna wux Oyayuiero
NCNOSb30BaHUS.

f) NoarotoBka cneumanuctoB asnseTca Ba)kHon 4dacTbio OK/KK.
Y4yelbHble nporpaMmmbl LOOSMKHbI BKIOYaTb OOydYeHue noneBbiM MeTodam
nccnegoBaHus, nabopaTtopHoMy aHanm3y, OLEHKe pe3ynbTaToB U MeTo4aMm
OK/KK. O6byyeHne nonesBbiM MeTo4aM UCCreLoBaHUSA OOMKHO NPOBOAMTCS

Ha nnowagkax MOHUTOPUHTrA.
4.2 Ob6paboTka n npeacraBneHne gaHHbIX

a) Bce gaHHble OomkHbl O6bITh 3anKCMpoBaHbl B COOTBETCTBUN C
WHCTPYKUMEN N 3aHeceHbl B (POpMbl, NPeayCMOTPEHHbIE npoueaypon u
doopmaToM OTHETA.

b) OnucaHne BO3OEUCTBUA KUCIIOTHBIX BbIMAAEHUA Ha MOYBY
OOIMKHO ObITb BKIIIOYEHO B OTYET BMeECTe C KapTamu, dotorpadoumsamu,
pUCyHKamu n/mnu Tabnuuamu.

c) Ha kaxgom atane paboTbl (NpobHoM nnowagke, B crnydvae
otbopa npob® nouyBbl) Heobxoaumo oTOMpaTb, aHanuM3anpoBaTb W T.4.
obpa3supbl, Kak MWHMMYM B 2-X MOBTOpHOCTAX. Ecnu ob6pasubl
aHanu3npyrTcs B pasHblx nabopaTtopusix, He06Xo0AUMO CBEPATbL BCE 3Tanbl
aHanmsa c aHannMTU4eCKUM PyKOBOACTBOM, TOYHOCTb aHanm3a 4OmkHa bbITb
yctaHosneHa MCW.

d) [Onsa npoBegeHWss  KOMMMEKCHOW  OUEHKM  pesynbTaToB
MOHUTOPUHIa pPeEKOMEHOYeTCs NpPUMEHEeHNe CTaTUCTMYeCKoro annaparta (B

ToM vncrie ANOVA) n ero nHTepnpetaums.
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e) [lpoBegeHne BCECTOPOHHEW OUEHKM MpobrnemMbl KUCNOTHbIX
BbinageHun B permoHe EAHET, a Takke cogenctBme obMeHy AaHHbIMU
Mexay  CTpaHamu-yyYacTHMUaMu  Jonyckaetca U MpUBETCTBYETCS.
Heobxoonmo npoBoAUTbL cCoOrfiacoBaHMe W CTaHgapTMsaumio MeToaoB
nccnegoBaHna M popmaToB OTYETHOCTWU, OMMCAHHBIX B PYKOBOACTBE, Ha
MeXOyHapo4HOM YPOBHE B COOTBETCTBUM C HAKOMSEHHbIM OnbiToM. Kpome
TOro, ceteBomn LEeHTp nporpammbl EAHET moxeT npoBoanTb 0606LLeHME U

OLIEHKY NOJTyYEHHbIX OaHHbIX.
4.3. Ctatuctuyeckas obpaboTtka gaHHbIX

[MouBbl M PacTUTENBHOCTb XapaKTePU3YKTCHA HECKONbKMMU TUNamu
N3MEeHYMBOCTU. KauyecTBO AaHHbIX MOHUTOPWHra, 3aBUCUT KaK OT Tuna
N3MEHYMBOCTU, TaK U OT BEMNUYMHBI CUCTEMATMUYECKON OLUMBKM Ha KaXKaom
3Tane wuccneagoBaHMa OT BbIOOPKM OO0 XUMWUYECKOro unn dru3nyeckoro
aHanu3a. Kak nokaszaHo B Tabnuue 4.1, ond NOYBEHHOr0 MOHUTOPWHra
EAHET wucnonb3yetca  umepapxuyeckass cuctema oTbopa  npob.
CTtatncTMyeckum nraH 9KCNepuMeHTa, WCMOoSb3yeMbld ASf1  OLEeHKU
BapuauMm wu/vnm TOYHOCTW, npeacTaBnseT cobon 1) umepapxuyeckun,
BITOXKEHHbIA 3KCNEPUMEHT M 2) MNOSTHOCTLIO MOBTOPEHHLIA 3KCAEPUMEHT C
rPYNNUPOBKON, KaXAblh W3 KOTOPbIX MOXET ©OblTb WUCNoNb3oBaH B

COOTBETCTBYHOLLUNX ClTyHadxX.
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Tabnuua 4.1. Nepapxuyeckas KoHuenumns otbopa npobd B NOYBEHHOM

MOHUTOPUHrE
EaovHuua Yncno Pa3mep Ccbinika Mpnmepsbl B
AnoHum
FopusoHTanbHbIE
PawnoH 1 pagnyc <50 km |2.2.1.1 |15 npedekTyp
Twvn no4Bsbl 2 0.1-1ra 2.3.1 3-5 B panoHe
YyacTtok HEeCKOSbKO | 5M*x5m nnn 2.3.1 2-4 Ha
10Mx10 m MECTHOCTH
[MpobHas 5 TMx1Mm 2.3.1.2 |5 Ha y4acTke
nnowagka
BepTukanbHble
[[OpU30OHTHI 2 2.3.3 2(cambin
ropu3oHTa BEPXHUN U
nocneayroLLnin)
BpemeHHbIe
MepnoanyHocTb 1 pa3 Kakable 3-5 2.3.2 Kakgble 3 roga
netr*

*B 3aBUCUMOCTU OT pexXnmMa 3arpAa3HeHns

4.3.1.0npepenexHus

Huxe npmBegeHbl HEKOTOPble OCHOBHbIE oOrpeaerieHnd, A4

TEPMUHOB, KOTOPbIE NMPMUBOAATCA B JaHHOM PYKOBOACTBeE.

(1) [MpaBUNbHOCTbL: CTENEHb OTKNOHEHNSA OT UCTUHHOIO 3HAYEHUA.

(2) TlNpeunsnoHHOCTS: cTeneHb 6nmsoctu He3aBUCUMbIX
pe3yribTaToB UCMbITAHUWU, MONYYEHHbIX B 33 aHHbIX YCINOBUSIX.

(3) TouyHOCTb: oueHka norpewHoctTn. O6uwee  BblpaxeHue
NpPaBUNbHOCTN U NPELIN3NOHHOCTN.

(4) [Honyctumoe OTKITIOHEHWUE:
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a) [Honyctumoe OTKINOHEeHUe, CBA3aHHOE C NOrpeLlHOCTb0 MeToha
aHanusa wunu obcnegoBaHWA Npu  3afaHHbIX  ycnoBusx.  [daHHada
NOrpewHoCTb  3aBUCUT  OT  3HayYeHUn 3APPEKTUBHOCTU, TOYHOCTH,
NpaBUbHOCTU, MPELUM3UOHHOCTUN N T.4.

b) Kputudeckmn pOmanasoH: gornyckaemoe AN NPUHATOM
BEPOATHOCTM  abComnTHOEe  pacxoXaeHue Mexgy — 3HayeHusaMu
N - €QUHUYHBLIX U3MEPEHNA UM HabMNAEHWUA, NOSTYYEHHBIMU B YCIOBUAX
NOBTOPAEMOCTH.

c) Kputuyeckaa pasHOCTb: BefiMYMHA, NPU KOTOPOW pasHOCTb
MexXay cepTUdULUMpPOBaHHbIM 3HaYEeHEM 1 Habra4aeMbIM 3Ha4YEHMEM Unn
pes3ynbTatoM U3MEpPEeHUd, MNOoSIyYeHHbIM TMpPU  KOHKPETHOM  YyCroBUK
N3MepeHus, COOTBETCTBYET AOBEPUTENBHOMY UHTepBany Ans 3TanoHHOro
MaTtepwuana unm cepTMuumpoBaHHOro aTanoHHoOro obpasua.

(5) Ycnosusa namepeHus: ycrosus Asisi Nony4eHUsi MHOXXeCTBEHHOIo
yucna Habnwgaembix 3HAYEHUW UM pe3ynbTaToB  U3MEpPEeHus AOns
MOEHTUYHOro Martepuana. YCnoBus W3MEPEHUs BKIOYalT  YCINOBUS
NOBTOPSEMOCTH, YCNOBUA BHYTpunabopaTopHOM BOCMPOM3BOAMMOCTU U
yCnoBsue BOCMPOU3BOAMMOCTU. YCOBUSA A0SMKHbI BbITb TOYHO onpeaesnieHo
AN KaXxgoro Metoga nccnegoBaHus.

(6) Ycnosus NOBTOPAEMOCTU: YCITOBUA, NPU KOTOPbIX HE3aBUCUMbIE
pes3yrnbTaTbl U3MEPEHUn (UNN UCNbITAHUA) NOSTy4alTCA OAHUM U TeM Xe
MEeTOAOM Ha MOeHTU4YHbIX obpasuax, B OOHOW U Ton e nabopartopuwm,
OOHVMM M TeM Xe onepaTopoM, C WUCMNOSMb30BaHUEM OLHOMO W TOro Xe
obopyaoBaHus, B npefenax KOPoTKOro NpoMexyTka BpeEMEHN.

(7) Ycnosua  BOCMPOM3BOAMMOCTW:  YCIIOBUS, MNPU  KOTOPbIX
pe3yrnbTaTbl U3MEpPEeHU (UNN UCMbITAHUW) NONyyalT OAHUM U TEM Xe
MEeTo4OM, Ha WOEHTUYHbIX obpasuax, pasHbiMW onepaTtopamu, C
MCNOSIb30BaHMEM pPa3fnnYHOro obopyaooBaHUA UM B pasHbli BPEMEHHOW

nepuopg, B OAHON 1 Tou Xe nabopaTtopuun.
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(8) VYcnosusa wmexnabopaTopHOM BOCMPOU3BOAUMOCTU: YCrOBUS,
NpU KOTOPbLIX pe3ynbTaTbl U3MEepeHUn (MU MUCNbITaHWA) NonydarT Ans
NMOEHTUYHbIX 06pas3LOB B pa3HbIX fnabopaTopusx, pasHbiMu ornepaTopamu, B
pasnuUyHbln  BPEMEHHOWM  nNepuod C  UCMNOMb30BaHWMEM  Pa3HOro
obopynoBaHus.

(9) [loBTopsiemoCcTb: TOYHOCTL HabNOOAEMOro 3HadYeHust B
YCNOBUAX NOBTOPSEMOCTU. Pe3ynbTaTbl BbipaXkatoTCs B BUAE CTaH4APTHOro
OTKIMOHEHMS1 MOBTOPSEMOCTU, KO3dhMUMEHTA Bapuauum MNOBTOPSEMOCTHU
NN OOBEPUTENBHOrO MHTEpPBAana CpeaHero 3Ha4YeHus.

(10) BHyTpunabopaTopHasa BOCNPON3BOAMMOCTbL: CTeneHb Bn30CcTu
HabngaemblX 3HAYEHUA WM Pe3ynbTaToB W3MEPEHUST B YCIOBUSX
BHyTpunabopaToOpHOM BOCMNPOU3BOAMMOCTW. JTa BeNUYMHA HasblBaeTCs
BHYTpurabopaTtopHbIM CTaHAAPTHbIM OTKIOHEHMEM BOCMPOU3BOAUMOCTH,
ecnn pesynbTaTbl BblpaXalwTCsad B BUAE CTaHOAPTHOIO OTKIIOHEHUS, U
BHyTpunabopaTopHOW AucrnepcuMen BOCNPOM3BOAUMOCTU, €Cnu - B BuAae

koadpdburLmeHTa BapuaLumn noBTOPSEMOCTH.

[MpumeyvaHune: rnosmopsaemocmsb u eHympuna6opamopHaﬂ

gocripouzgodumocme  0b6bIYHHO  Ha3bligaromcsi  eHympurnabopamopHou

rnpeyu3uoHHOCMbH.

(11) BocnpousBoaMMOCTb:  cTeneHb  65M3oCcTM  pesynbTaTtoB
N3MepeHnin B yCrioBUAX BOCMPON3BOANMOCTU. VIHoraa ee KpaTko HasbiBaOT
mMexnabopaTtopHon  TouHOCTbO. OHa  HasblBaeTCa  CTaHAAPTHbIM
OTKINOHEHMEeM BOCMNPOM3BOOMMOCTH, €CIiv pesynbTaTbl BbipaXaloTcs B BUAE
CTaHOApPTHOrO OTKMOHEHMUs, U AUcrnepcuen BOCNpoM3BOAMMOCTU, eCcnu - B
Buae kKoadpuumeHTa Bapmalmm noBTOPSEMOCTH.

(12) TlNpepen NOBTOPSEMOCTU: AONYCTUMOE OTKIOHEHUE B YCNOBUSAX
NOBTOPAEMOCTH.

(13) lpepen BHyTpunabopaTopHoOm BOCMNPOU3BOANMOCTH:
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gonycrtmmoe OTKITOHEHUE B yCcnoBuax BHyTpvma6opaTopH017|

BOCNpon3BoANMOCTMN.

[Mpumevanue: [Npeden rnosmopsiemocmu u npedern

8HympunabopamopHoU  80Crpou3soouUMocmu  0bbIYHO  Ha3bl8arMCcs

8HympunabopamopHou dorycmumou nogpewHoCmsH.

(14) lMNpepen BocnpounssoanMoCcTu: [onycTUMoe OTKIIOHEHWE B

yCcnoBuAax BoCnpon3soanMMoOCTu.

[MpumedaHue: rlpeaen GOCI'I,OOU3800UMOCIT7U makKk>ke Ha3bleaemcs

mexrabopamopHbiM AorycmuMbIM OMKITOHEHUEM.
4.3.2.Mopgenb gaHHbIX MOHUTOPUHra

Ana Habniogaemoro 3HaYeHUst X B COOTBETCTBUN C UepapXUYeCcKon

cxemon BbIBOPKKU nNpegnonaraeTcs cneayrowas Mmoaenb:
x=u+h+a+s+p+i+b+c+e

[oe,

o U: cpegHee 3HayeHue,

o e: OLnbKa B yCNOBUSIX NOBTOPAEMOCTH,

o c: owmnbka B YCIoBUAX BHYyTpunabopaTopHoOU
BOCMPON3BOANUMOCTM, Ta YacCTb OLUMOKK, KOTOpPasi HE BKINOYEHA B e,

o b: owmbka B yCrnoBusix BOCNPON3BOAMMOCTU, Ta YacTb OWMOKN,
KOoTOopas He BKIloYeHa B ¢ + e,

o [: cnyyamHas owwubka, cBsi3aHHasi C HEOAHOPOAHOCTbK (Ha
nnowagke),

o p: crnyyarHasa owmnbka npu Bbibope yvacTka,

° S: cny4yarHbIn owmnbka Bbibopa TUNa noyBkbl,

o a: criydanHas owmnbka Bolbopa panoHa,
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o h: donkcnpoBaHHbIN 3PdEKT rOPU30HTA.

Oxnpaemoe 3HayeHMe n cteneHb cBOGOAbLI B OUCMEPCUN KaXKOOro
aTana BblOopkM MoryT 6bITb paccuntaHbl ANOVA B nepapxmyeckom nnaHe

IKCnepmMmeHTa C Cnosib3oBaHNEM CTaTUCTUYECKOM BapVIaLI,MOHHOIZ Moenn.

4.3.3.0ueHKa cpegHero 3HayeHuss M [OUCMepcuUM Kaxkaoro oaTana

nepapxmyeckon BIBOPKK

B Tabnuue 4.2 npuBeaeH npumep pesynbTaTa npu MHOroCTyneH4aTomn

Bbl6opke n Tabnuua ANOVA.

[MpumeyvaHune: oaHHble BOCHpI/IMML-IMBOﬁ no4Bbl TOKMO - Ne 2 He nmetoT

3Ha4YeHunsA CTaHﬂ,apTHOVI owmnbkn, Tak Kak aHalim3npoBalincCb oes

NOBTOPHOCTEN.
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Tabnuua 4.2. PacyeTHble cpeaHVe 3Ha4YeHUs [ONA  Kaxgoro aTana

9KCNepuMeHTa co CTaHA4apTHbIMKM OowMbKkamu (NpegnonaraemMbiMin)

Crpaua PaitoH TWn NouBb! YUacTor Naocwaaka
5.140.2 71— 51X0.2 —p— 4.510.2 47101 — 71— 48101
Anokuna YyBCTBUTEABHEA L 47101

Tokno
nousa No.1 4.940.1

(ropoa) 5.040.2

4.610.1

52401 ——— 53

No.2 5.2

—— 5.1

—— 5.1
L 53

— 53+0.1 5.310.1

HeuyscTBHTENBRAA — 5.410.2
ROuBa

5.240.1
—— 5.240.1

— 5.410.1

—  5140.1 —  5.040.2 47403 — [ 46801

Llyry6a HYBCTBUTEAbRHEA —  4.840.2

noysa No.1
{cenbckan 5.010.3

MECTHOCTD) pome 4,540.3
— 4.7410.2

53101 —p— 5.040.1
No.2 L 51402
NcTtouHuk | ucnep =0s

aucnepcun | cus L 5.1:01
L 5.410.2

CtpaHa
PanoH 0.174 B e
Twn nousbl | 0.263 5.240.1 -0:0. —— 48101
HeuyBCTBHTEAbHESR No.1 4.940.2
YyacTtok 0.061 s .

Mnowagka | 0.052 ——  5.0:0.1
Owmnbka 0.011 ——  5.240.2

——  5.110.2
Oobwas 0.561

L 54401

— 54101 5.540.1
No.2 — 5.510.1

——  5.310.2

L 5.310.1

— 5.440.1
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4.3.4.0ueHKa TOYHOCTU AaHHbIX MOHUTOPWHra: WHTEepKanubpauus,
MCWU

[ns onpegeneHns 4ONYCTUMOro OTKNOHEHNS NMPU KOHKPETHOM MeToae
N3MEPEHNA MOBTOPSIEMOCTb, BHyTpunabopaTtopHasa BOCMPOU3BOAMMOCTb,
BOCMPON3BOANMOCTb WU T.O. OLEHMBAKOTCA C MOMOLLBbD COBMECTHOIO
akcrnepumeHTa (MHTepkanubpaumn, MCW). B akcnepumeHTe [OOSMKHbI
y4yacTBoBaTb Kak MOXHO 6Gonblue nabopatopui cTpaH-yyacTHul. Obuime
npoueaypbl M KOYEBbIE MOMOXEHUS OM9 NPOBEAEHUSA 3KCMNepUMeEHTa

onucaHbl B 1 M pasgene lNpunoxeHus .
4.3.5.MeToabl nccrnegoBaHna Ans NOBbILEHWUS TOYHOCTH

Cniyyaun, korga TOMHOCTb MEeTO4a N3MepeHUn HeobxoaNMO MOBbLICUTD,
npuBefeHbl BO 2-Mm pasgene [lpunoxenusa Il. Metogbl mnccnegoBaHus,

NnpUMeHdaeMble B 3TUX CllydadX TakKKe OoNnncaHbl B rlpMJ'IOX(eHVII/I .

89



PyKOBO,EI,CTBO 0114 MOHUTOPWUHIA No4B U pacTUTEeribHOCTU

[MpunoxeHns wn npumMevaHns K TexXHMYEeCKOMY pPYKOBOACTBY [0
NPoOBeAEHUI0 MOHUTOPUHIa NMoYBLI U pacTUTeribHoCTU B BocTouHoM Asnn:
MpunoxeHne |. napameTpbl, KOTOpble MOryT ObiTb BblOpaHbl AnA
onpenenenus Ha sogocbope; MNMpunoxenue ll: ctatuctndeckas obpaboTka
ANs OUEHKM TOYHOCTM M ynydweHus gadHblx; MNMpunoxenue lll: metogmka
nepunognvyeckon WHBeHTapusauunm necos; [lpunoxeHue |V: gaHHble U
WHopMaunMas O  MOHWUTOPUHIE  JKOJSIONMYECKOro  BO3OEUCTBUS  C
Mananasuimnckoro cavta pana EAHET: JlecHon 3anosegHuk [lacox;
[MpumevaHue |: knaccngukauma noYs NO NokKasaTesito YyBCTBUTENBLHOCTU K
KACMOTHbIM BbiNageHuUsM (Ha ocHoBaHuM noyB AnoHuu); lNpumedaHue |l
Lkana perpagaumm necHon cpeabl [lpunoxeHns wn  npumMmedaHus

npeacTaBneHbl Mo agpecy: https://www.eanet.asia/publications/.
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Tabnuubl 1 PUCYHKN

Tabnmua 1.1. KoHuenuusi MOHUTOPWUHra MOYB W PaACTUTESNIbHOCTU TEPPUTOPUN (CTaHUMS  IKOSTOrMYeCcKoro
obcnenoBaHus)
OTan 3apauu Oxunpaemble pesynbTathl MeToavkn nccnegosaHus Knaccudukaums
MyHKTOB
HabnoaeHus
MpeaBaputens | OnpegeneHne NCxogHbIx C6op MCcxoaHbIX AaHHbIX. BasoBoe obcnegoBaHme [NocTOSAHHBIN
Hoe XapaKTepuUCTUK y4acTKoB. | BbisiBneHne TeHOeHUUN B e MOHUTOPUHT No4B NYHKT
obcnegoBaHune | [letekTupoBaHue N3MEHEHMN CBOUCTB U (XMMmyecknin n usnyeckmi HabnoaeHus
BO3MO>XHbIX BO3AEUCTBUN. | XapaKTepUCTUK NOYB U f1ecoB aHanus) (moxeT
e MoHUTOpPUHr necos 3aHUMaTh Ty Xe
(onncaHue opeBoOCTOEB, TEpPUTOPUIO, YTO
N3y4eHne pacTUTENbHOCTN, W cTaHUMs
npounspacTatoLLen nog MOHMTOpUHIa
Nnororom neca, BbINageHuit)
noBpexaeHve OpeBOCTOEB).
BbisBneHne Bo3gencTaeus CneunanunsnpoBaHHble
KMCNOTHbIX BbiNageHnn (B obcrnenoBaHus (oueHka
cny4yae ecnu obHapy>XeHbl BbiNageHuin, NpUMeHeHne
N3MEHEHNA B COCTOSIHUN HOBbIX METO0B
Ha3eMHOW 3KOCUCTEMBI). nccnegoBaHna n T.4.).
OueHka Bo3aencTeus OnuncaHne guHamMumKku AHann3 Ha3eMHbIX 3Kkocuctem | YyacTtok
MocTosiHHOe KWUCIOTHbIX BbIMaJeHU HA | 3NEMEHTOB B 3KOCUCTEME. (n3y4eHne Bogocbopa 1 T.4.). | aHanusa
o6cregosaHue | HA3eMHbIE 3KOCUCTEMbI Ha OueHka ycTon4mBocTu 3KOCUCTEM
OCHOBaHUN perynsipHo 9KOCUCTEMbI K BHELLIHEMY
obHoBnsiemon 6a3bl BO3OENCTBUIO.
BbICOKOKA4YE€CTBEHHbIX Pa3Butne moagenu
JaHHbIX. aumandukaumm.

N1oOHAauUa1nLoed 1 ghou elHMdOLMHOW BUT og1ofog0MAd
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(C60p M cTaHgapTu3auma obuien nHdopmaumum )

NoarotoBUTENbHDbIN
v atan
(Onwcane NO4YBEHHOIo NOKPOBa )
Bbibop 4BYX TMNOB NOYB )
( P ABY CospaHue
A\ NOCTOAHHOrO NyHKTa

Bbibop cniowHoOro 1ecHoro maccuea HabnoaeHus
pasmepom bonee 1ra |

MOHUTOPUHT
nous

MOHUTOPUHT
neca

V

Cny4aiiHbiM 0Bpa3om OONKHbI
ObITb BbIOPaHbI HECKONBKO
Yy4aCTKOB MOHUTOPUHTa MOYB

v

OnucaHune NoYBeHHOro
npo¢una (Heobxogumo
BbIMNO/IHUTb A0 NPOBeAEHMUA
otbopa npob)

v

Ha Kaxkgon npobHol naouwaake
[OSIKHO pacnonaratbca no nNaTthb
NPOBHbIX M/I0WAA0K.

\l/ OnucaHue aepesbes
OnuncaHue pacTUTENbHOCTU NOA4
OT16op nouseHHbIX 0bpasLoB

nosorom neca
BEZEeTCA W3 BEPXHEro u

nocseayroLLero No4YBEHHbIX
FTOPU30OHTOB Ha Kax oM

\_

Maowaaky Ans nposeneHuUn
n3MepeHuit HeobxoaMmo
pasgenuTb Ha 3
KOHLLEHTpUYECcKMe
OKPYHOCTH

N

N

N

A4

N/

Kaxable
npobHol naowaake HabntogeHwe 3a yxygleHuem 3-5 net
i) COCTOAHMSA, NOBPEKAEHUEM )
ApesocTos
O6pasubl No4sbI

BbICYLLUMBAOTCA 40 BO34YLUHO
CYXOro COCTOSHUA U
npoceunBarTCca

!

(XHMM‘-IECKMI?I aHanums )

N

Puc. 2.1. O6bwun nopsgok npoBeaeHuMs 6asoBoro obcnepoBaHuA

no4yBeHHOro NoKpoBa u rfeca
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PyKOBOD,CTBO Onda MOHUTOPUHIa No4B N pacTUTernbHOCTU
MNpwn oGHapyXeHUU B XO[e MOoKa3aHHOro Bhbillie 06cneaoBaHnst OTKIIOHEHWIA
napaMeTpoB OT MepBOHa4YaribHOroO COCTOSHUSA, MPOBOAUTCA WHTEHCUBHOE
obcrnenoBaHue TeppuUTOpUN AN BbIIBNEHUS B3aMMOCBSI3M BbISABIIEHHbIX
N3MEHEHUIN C KUCIMOTHbIMU BbiNadeHUAMU. AHanM3 Ha3eMHbIX 3KOCUCTEM

JOJPKEeH NpoBoAnNTCA HEe3aBUCUMO OT 3TUX O6CJ'I€,EI,OBaHI/II7I.

nouysebl |- -
sl A e SDDOANERS e

| Bolcokan |y
| uyseTB. |70\

oy - -

CTaHYuA MOHUTOPUHra
KMCNOTHbIX BbinageHui

Tun
nousbl C

Puc. 2.2. Cxema NINH

B pagunyce npumepHo 50 KM OT CTaHUWUA MOHUTOPUHra BRaXHbIX W
CYXUX BbINafdeHuI, crnenyeT BblIOpaTb ABE NECHbIX NIowanki, MoYBbl
KOTOPbIX UMEIT pPasHyl YyBCTBUTENbHOCTb K KMCMOTHbLIM BbiNageHusm. B
KakJjoM FNecCHOM MaccuBe [OOIMKHbl OblTb CO34aHbl NMoWwaakM Ans

MOHUTOPWHIa rno4B N pacTtUTEsIbHOCTHN.
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1™

X

MpobHas
nnowazka
Ne 1

X

X

X

MpobHas
nnowanka
Ne 4

MpobHas
nnowaaka
Ne 3

MpobHas
nnowagka
Ne 2

X

5—-10m

MpobHas
nrowanka
Ne 5

5-10m

HEeCKOSNbKO Y4yacTKOB (He MeHee [BYyX),
nnowaam ot 5mM x 5 M unm 10 m x 10 M. Ha yyacTke 4omKHbI ObiTb 3an0XeHbl

NATb NPOBHbIX NNOWAAOK (B LLIEHTPe 1 No AnaroHarnsim), pasMmep Kakaonm u3a

KOTOpPbIX JOMMKEH cocTaBnATb 1M X 1Mm.
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Puc. 2.3. Cxema pasmeLlueHUs NpoOHbIX NNoLwaaok

KOTOpblE [OOJIKHbI

[ns kaxgoro Tuna no4ebl cneayeT cryvarHbiM obpa3oM BblOMpaTb

3aHMaTb



PyKOBO,EI,CTBO O3 MOHUTOPWUHIA No4B N PaCcTUTENIbHOCTU

CtpaHa

ObnacTtb

Tun no4ysbl
(2 Tvna)

YyacTok
MOHUTOPUHIra No4yB
(2-4 yyacTka)

MpobHas nnowaaka
(5 nnowanok)

Ne1 Ne2 Ne3 Ne4 Ne5

Puc. 2.4. MpuHUMNa MHOrocTyneH4yaToro ortoopa npo6
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PyKOBO,D,CTBO 0114 MOHUTOPWUHIA No4B U pacTUTEeribHOCTU

7

c®% "\

0}

A — konb6a ®nopeHca 06 BLEMOM
250 mn ¢ pesnHoBOM npobkon

» C ABYMS OTBEPCTUAMM;

B — GopeTtka o6vemom 25 mn

T C 3anOpHbLIM KPaHOM;

C — TpexxonoBOM 3anopHbIN KpaH;
200 D — maHoMeTp;

E — ypaBHUTENbHbIN cocya.

Puc.2.5. O6beMHbIN KanbUMMeTp 4N onpeaerieHus coaepKaHus

KapboHaToB
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PyKOBO,EI,CTBO O3 MOHUTOPWUHIA No4B N PaCcTUTENIbHOCTU

Puc.2.6. KoHueHTpu4yeckue nnowanku ans onucaHus

ApeBoCcToeB

[Ons petanbHOro onuvcaHna [OPeBOCTOEB (MpW cpefHen BbiCcOTe
nepesbeB 20 M) NECHOM y4acTOK, HA KOTOPOM MNPOBOAATCS WU3MEPEHUS
crnenyet pasgenuTb Ha TPU KOHLLEHTPUYECKME OKpYXHOCTM nnowaabio 1000,
400 n 200 m?.
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PyKOBO,EI,CTBO 0114 MOHUTOPWUHIA No4B U pacTUTEeribHOCTU
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Puc. 2.7. Cxema onucaHma u doTtocmkcaumum noBpexaeHUsA

ApPeBoCTosA

Onsa 20 mopenbHbiX AepeBbeB HEOO6XO0OMMO NPOBOAUTL ONUCAHME,
doToMKCaLU0 COCTOAHUS JUCTBbI, OLEHKY MNOBPEXOEHUS, BbisiBNIEeHUNE

NPUYNH OBHapPYKEHHbIX NOBPEXAEHWIA.

a) Cbemka OofmKHa OCYLLECTBNATbLCA C 4-X MO3UUMA: ceBepa, tora,
BOCTOKa W 3anaga. Kaxpas Todka CbeMKM [OSPKHA pacnonaratbCs Ha
pacctosHUM 12 M OT UeHTpa Yy4yacTka psgoM C 5-10  gepeBbsMiU
AOMUHMPYHOLLIErO BUAA.

b) MNMpun npoBegeHMM CbEMKM HEOBXOOMMO KOPPEKTHO YCTaHOBUTb
Kamepy: OObeKTUB Kamepbl OOMKEH ObITb HanpaBfieH BBEPX, @ BEPXHSS
CTOpOHa  Kamepbl  (CTOpPOHa, pacnonaralwasica  CcBepxy  nNpu

ropu3oHTanbHOM CbeMke) formkHa BbITb obpallieHa K ceBepy.
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PyKOBO,EI,CTBO O3 MOHUTOPWUHIA No4B N PaCcTUTENIbHOCTU

Puc. 2.8. Nonycohepnyeckun CHUMOK, caeraHHas Ha nnaHTauumu

Mukenun Maknypen B CsonuH, CambiHb, Kntan, 5 maprta 1999 ropa

(dboTo npodh. T.Touyka)
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PyKOBO,EI,CTBO 0114 MOHUTOPWUHIA No4B U pacTUTEeribHOCTU

Puc. 2.9. Nonycohepnyeckun CHUMOK, caeriaHHasl Ha nnaHTauuu
Mukenun Maknypen B CsonuH, CambiHb, Kntan, 5 maprta 1999 ropa
(4epHble y4YacTKM COOTBETCTBYKT OTKPbITbIM Yy4yacTKaM neca,

npocBeTtaMm) (doTto npod. T.Touyka)
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PyKOBO,EI,CTBO O3 MOHUTOPWUHIA No4B N PaCcTUTENIbHOCTU

Mixed decidous forest(MDF)
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Puc. 2.10. MNMpumep Ce30HHbLIX U3MEHEHUN CTPYKTYpbl nonora
TpoOnNU4YecKoro fieca Ha ocHoBe dhoTorpacpmyeckom oLEeHKU C BbICOTbI

1,3 M (Ishizuka et al., 2000)

Kpa# neHTLI cnegyeT obpesaTh TaK,
4To6LI OH 3aKpLIBaN BOOY

™~

Tpy6a ANA c6opa BOALI

3nacTu4HanA
MMacTMKOBaA NEHTA

s

Puc. 2.11. O6opyaoBaHue ansa cbopa CTBOSIOBOro CToka
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PyKOBO,EI,CTBO 0114 MOHUTOPWUHIA No4B U pacTUTEeribHOCTU

HDononHutenbHaa cnpaBo4Hasa nHopmaums
1 BO3MOXHO uCMnonb3oBaHMe OydepHbIX pacTBOPOB C  ApYron
KOHUEeHTpauun, ans kanmbposkn pH-meTpa B OuanasoHe, B KOTOPOM
nraHNpyeTcs NPoBOAUTb N3MEPEHMUS.
2 CTaHOgapTHbI aHanuTUM4Yeckuin obpasel, (CTaHOapTHbIA aHanUTUYEeCKUI
pacTBop, cTaHgapT, obpasey cpaBHeHUs) NpeacraBnaeT cobon obpasel, ¢
N3BECTHLIMW COCTaBOM WKW XapakTepUCTUKaMU MakCUMasibHO OOCTYMHOW
CTeNeHN YUCTOTbI OS5 UCNONb30BaHUA B KaYecTBe aTarioHa npu aHanuse. B
KayecTBe CTaHOapTHOro aHanutudeckoro obpasua MoryT  ObiTb
ncnosnb3dosaHbl [ CO, cTaHOapPT-TUTPLI U T.4.
3 1N NoBbILLIEHUS KAYeCTBa aHanM3a pekoMeHayeTcsl FoTOBUTb PacTBOp C
aHanorM4yHoM KOHUEHTpauMen BewlectBa B MepHbIXx konbax obbemom 1
nnTp.
4 BnaHkoBas npoba (xonocTtasa npoba) — npoba, 3aBefOMO He cofep)kallas
MCKOMOro KOMMOHEHTa B KOJSIMYEeCTBE Bbille Mopora YyBCTBUTENbHOCTU
aHanuaa.
> CTaHOapTHbIA pacTBOP- pacTBOP C TOYHO U3BECTHOW KOHLEHTpaLei.
6 NlononHuTensHyo MHAMOPMAaLMIO K pasaeny MOXHO HaWTu B criefyloLem
pokymeHte: [OCT 34467-2018. [pyHTbl. MeTogbl nabopaTopHOro
onpegeneHns cogepxaHua kapboHatoB Mockea. - CTaHgapTUHMOPM. —
20109.
" [lononHUTenbHY0 MHAOPMAaLMIO K pa3aeny MOXHO HalWTu B Crieayowem
AokymeHTe: CtaHgapTHasi paboyasi MeToauka onpeaeneHnsa opraHn4eckoro
yrrnepoga NMoYBbl MeToA0M Yoknu-bnaka TUTPOBaHUEM n
kanopumeTpuyecknm metogom/FAO - Pum, Utanua 2021. - 21 c.

8 lLlkana BpayH-BnaHke.
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