nexus )

®PuHaHCcMpoBaHUue
EBponeinckoro Corosa

CENTRAL ASIA WATER & ENERGY PROGRAM * *
THE WORLD BANK *oxk

IBRD « IDA | WORLD BANK GROUP

EUROPEAN UNlON from the British people

Pe3ynbTaTbl 6BUOXMMNYECKOIrO aHasIn3a cCoCTaBa HaHOCOB
PycnoBoro eogoxpaHunauil,a n ero npurogHocTb K
nepepaboTke

TawkeHT, 2022




LleHTpanbHO-A3MaTCcK1il [nanor no CTUMYIUPOBAHNIO MEXCEKTOPANbHOIO (hMHAHCUPOBAHNS
Ha OCHOBE B3aMMOCBSI3M «BOAA-3HEPTUA-NPOLOBONLCTBME
(daza 11) Ha 2022-2023 IT.

MMWHNCTEPCTBO BOAHOIO X034icTBa Pecny6nmkmn Y36eKncran

Hay4yHo-uccnefoBaTelbCKUn UHCTUTYT MppUraumm 1 BoAHbIX Npo6iem

YTBEPXOAKO™

OupekTop.
A.B.Ypa3kenbanes
2022 roga

OTYHET

no NPoeKTy
«MpoBegeHNEe KOMMNIEKCHOT0 6MOXMMMNYECKOT0 aHanmsa coctaBa mna

Pycnosoro BogoxpaHunuwa (TMIY)»
KoHTpakT Ne EMP-2022-C-026

3amecTuTenb gmpektopa, PMXc.H.c. A.A. 1leTpoB

McnonHutenb, K.C-X.H., C.H.C. O .U.LLunpokosa

TawkeHT - 2022 1



10.

Conep-xanune

Tepmunsl U onpeneneHus

[JIABA 1. [IPOBEJJIEHUE BUOXUMWYECKOI'O AHAJIM3A TTIPOB JJOHHBIX
OTJIOKEHUI/BOJIbI PYCJIOBOI'O BOJIOXPAHWIIUIIA TYSIMYIOHCKOI'O
TUJIPOY3JIA C OLIEHKOM PE3YIIBTATOB ..o
3AKITIOUEHUE K TIIABE 1. oo

I'JTABA 2 OITPEAEJIEHUE ITOTEHILIMAJIBHOI'O ITPUMEHEHW A NJIA.
PE3YJIbTATHI IIOMCKOBO-UCCJIEJJOBATEJILCKOM PABOThI C
HUCTIOJIb3OBAHHWEM OITYBJIMKOBAHHBIX UCTOYHHMKOB JAHHBIX
MMPOBEJAEHHDBIX AHAJIM3OB. ... ... o,

SAK/IIOYEHHME O PE3VJIbTATAX BUOXUMHWUECKOI'O AHAJIM3A WIA
PYCJIOBOI'O BOAOXPAHUJIMIIA (TMI'Y), OBOCHOBAHUE CITMCKA
ITPOJIYKIIUU U OITMCAHUE UX TTOJE3HOCTH U1 IIOJIb30BATEJIEU
BOJHO-DHEPT'ETUYECKUMHU PECYPCAMU TMI'Y

HNCTIOJIb3OBAHHBIE MCTOUYHHMKM. ...,
IPUJIOKEHMS 1-8. .. e

ChIpbe MIMHUCTOE TS MPOU3BOJICTBA KEPAMHUYECKUX CTEHOBBIX MaTEPUAJIOB.
Texuuueckue ycnousi. MeXXrocynapCcTBEHHBIN cTaHAApT (MPUIOKEHUE 9)................
TEXHUYECKOE 3AJJAHUE (npunoxenune 10)....................oo,

37

38

40
47

48
55



rocrt

AHAJIH3 OYBBI

Hasecka

BoaHas BBITHAXKKA
M3 NOYBBI

IL1oTHBIN 0CTATOK

ECe

ECw

T'unorernyeckue
COJIH

ToxkcHuHbIe COJIH

K
Maxkpo3/1eMeHTbI

Muxkpo3.1eMeHTHI

SAR

TEPMUHBI 1 OIIPEAEJIEHUA

I'ocynapcTBeHHBIN CTaHAAPT, CTPOTUH PErIAMEHT BBINOJHEHUs aHAIN3A.

COBOKYITHOCTB OTI€paLIMiA, BHITIOHIEMBIX C LEBIO ONPENEICHUsI COCTaBa,
(U3HKO-MEXaHUUYECKUX, (PU3UKO-X UMUYECKUX, XUMUYECKUX,
arpoOXUMHUYECKUX U OMOJIOTHYECKUX CBOMCTB IMOYBHI.

Heobxonnmas ni1st aHamm3a mMacca npoObl MOYBBI, B3BELIEHHAS C
OIpeNIeNIEHHON TOYHOCTBIO HA AHAJIUTUYECKHUX BECax.

QubTpaT BOAHOTO PacTBOPA, MOJYYEHHOTO TIOCTIe B30ANIThIBAHUS C
OUCTUJUTUPOBAHHON BOAOW U3MENbUEHHON MOYBBI

Cyxoif ocTaTOK Mociie yrapuBaHus BOAHOH BBITSDKKU. Mcrons3yercs st
OLIEHKHU O0IIel KOHLEHTPALNH COJIEH U ONPEeNIEHUs CTETICHN
3aCOJICHHOCTH TOYB (TPYHTA) U Pa3IMYHBIX BOX. Bripaxkaercs B % (Macc.)
IUIS1 TBEPABIX CYOCTaHLIUE U B MI/JT IJIsl pACTBOPOB (BON).

VY nenbHast 3IeKTpUUYECKasi MPOBOAMMOCTD HACHIIEHHOTO TTOYBEHHOTO
skctpakta (dS/m), BemuduHa i OLEHKH CTETeHU 3aCOJIEHHOCTH TMOYB.

Y nenpHast 3IeKTpUUYECcKasi MPOBOAMMOCTh ((KUAKOCTH), dS/m, BemuunHa
IUTSE OLIEHKHU CTETEeHU COJIEHOCTU PacTBOPOB (BOM).

Beposithbiii coctas coneit: Ca(HCO3)%CaSOy4; MgSOy; NaySOy; NaCl;
MgCIZ; CaC12

JlerkopactBopumsie, Bpenubie conu: CaSO4; MgSOy; NaxSO4; NaCl;
MgCIZ; CaC12

Hpeneano AONYCTHUMBIC KOHLICHTPAIUKU BEICCTBA.
Asot, ®ocdop, Kanwmit, Kaneiuii, Marawuii, Cepa, XKeneso.

Cenen, Cepebpo, bpom, Monubnen, Mapranen, Menb, [{unk, KobanbT,
Hon, Banagmii.

OTHollEeHNe UOHOB HATpUAa K ABYXBAJICHTHBIM MOHAM KaJIbLIUA U MarHus,
IMOKa3aTeJib OIIaCHOCTH OCOJIOHIICBAHUS ITOYBHI.



BBEJIEHUE

JlaHHBINA OTYET MOATOTOBJIEH B COOTBETCTBUU € JlOrOBOPOM BO3ME3THOTO OKa3aHHUS YCIyT
Ne EMP-2022-C-026 ot 20.01.2022 0 HUXKECIEYIOLIEM:
Menn:
IIpoBeneHne OMOXMMHUYECKOrO aHalu3a HaHOCOB ¢ PycioBoro Bomoxpanwmmma (TMI'Y) Ha
npeaMeT OnpeaeNeHns ero OMOCOCTaBa Wila U Ha KaKue BUIbI IPOIYKIIMH MOXKET ObITh HAIlpaBJIeH
W1 KaK ChIpbEBOI MaTepua, UCXO/sl U3 ero MPUPOJHOro cocTaBa. TexHu4Yeckoe 3a/laHie BKIIOYAEeT
BBITNOJHEHNE CIENYIOINX 3aau:
3apaua 1: IlpoBeneHne OHMOXMMHUYECKOrO aHaiM3a MPOO MOHHBIX OTJIOKEHHH/BOAbl PycimoBoro
Bogoxpanwmmima TMI'Y ¢ nocnenyroomed OLEHKOH pe3ylbTaTOB W BblJadeld 3aKJIIOUYEHUS:
(ITpoBeneHue KOMITJIEKCHOTO OMOXUMUYECKOTO aHaIN3a CocTaBa mia (5 mokasareneid: DeMeHTHBIN
coctaB (50 mokaszaTeneil), XUMUYECKUH COCTaB M MOKA3aTeNH TUIOAOPOnUs, (PU3HUECKIE CBOWCTBA,
TSDKEJIbIE METAJLIBI U IPYTHe BPEIHbIC BEIECTBA, KOMIUIEKCHBIN aHAJIN3 M OLICHKA Ka4eCTBA BOABI).

- DnemeHTHBIN cocTas (50 mokasareneii),

- XHUMMYECKHUH COCTaB U MOKA3aTeNIH IIOAOPOAHS,

- Dusnyeckue CBOMCTBA: MEXaHUYECKUN COCTaB U JIp.;

- Tspxenble MeTaiuibl U Ipyrue BpeAHbIE BEIIECTBA;

- KommekcHblll aHamu3 1 OLlEHKAa KaueCTBa BOJbI

- MpaxkUHUOHHBINA COCTAB JOHHBIX OTJOKEHUN.
3apaua 2: Pa3palorka crucka NPORYKLHH, KOTOPYIO IOTEHIHAJIBHO MOXKHO INPOU3BOAHMTH W3
HAHOCOB PycClIOBOro BOJOXpaHIIIUIIA UCXONs U3 ero duococtasa. [IpoBeneHne uccieqoBaTebCKon
paboThI MO MOMCKY BO3MOYKHBIX MyTeH MPUMEHEHUS MJla HA OCHOBE MPOBEICHHOTO aHAIN3a COCTaBa
(He MeHee 5 BapHAHTOB).
3apaua 3: Pa3paloTka KOpPOTKOrO OKYMEHTA, OIMCBIBAIOLIETO pPE3yJIbTAaThl OHOXUMHUYECKOTO
aHanm3a, OOOCHOBaHHME CHHCKAa TMPOAYKIMM W WX TOJb3a Ui TOJb30BaTeNed BOJHO-
sHeprerudeckumu pecypcamu TMI'Y.



rNABA
OTNOXEHWNWN/BOAbI
C OLLEHKOW PE3Y/1IbTATOB

daKTUYeCKN BbINOHEHHbIE PaboThl:
1. O6pa3sybl (NPobbl) AOHHbLIX OT/A0XEHUN (1MNa), 0ToOO6paHHble N0 KOHTYPY CHU3UBLLEIO ypesa
BoAbl (06HaXE&HHble HAHOCbl) CO CTOPOHbI Y36ekucTaHa M TypKMeHWUCTaHa Mo onucu 6bian
focTaBfeHbl B abopaToputo. Takxke Obln focTaBfeHbl NPobbl BOAbI, B3ATbIE HEMOCPEACTBEHHO U3

1 TMPOBEAEHVWE BUWOXMWMWMYECKOIo AHAMNWN3A TIPOB [JOHHbLIX
PYCNOBOIO BOOOXPAHWUTNLL A ™TIY

BOJOXpaHMNMLLA C Pa3fINYHbIX FYy6UH (B OCHOBHOM C MPUOPEXHON 30HbI).

2. onyyeHHble nNpo6bl wna GblM  MOAFOTOBMEHbI AN MPOBEAEHUS  aHa/IN30B
COOTBETCTBYHOLLE MeToAMKe (COPTUPOBKA, BbICYLLIMBAHME B ECTECTBEHHbIX YC/MOBUAX [0
BO3AYLUHO- CYyXOr0 COCTOSIHWS,, pacTUpKa [0 COCTOSIHMA MOPOLUKa, MPOCEMBAHME 4Yepe3 CUTO

COOTBETCTBYIOLLEr0 ANaMeTpa, yNnakoBKa sSTUKETUPOBaHNE).
B oTob6paHHbIX Npobax nna 6bIn BbIMOMHEHbI CAeayoL e Buabl aHannsos (Tabnuua 1)
Ta6nuua 1. Buabl n MeToAbl BbINO/IHEHUA aHaAM30B NPob naa u BoAbl

MeToa NoAroToBKM

Ne B 6 M N Mcnonbsyemble
a/n ng aHanmsa obpasLioB eTof onpegeneHns pvMeYaHue FOCTbi
K aHa/n3y
JOHHbIe 0TNOXEHUA, NN
. MexaHunuecknin  Cyxoe MeToq, OueHka A.H. rOCT 12536-
COCTaB HAHOCOB,  MPOCEUBAHME, cegnMeHTaLmm KaunHckomy 2014
(TekcTypa nna) pacTvpkKa B (CtoKca) n no
thapdhopoBsoir TPeyronbHUKY
CTYNKE PE3NIHOBbLIM DPAO
NecTUKOM,
npocerBaHe vepes
CUTO : MM
: OnpegeneHve PacTupka B pHwmeTp 1 FOCT 26423-85
pHwnEC thaphopoBoii KOHLYKTOMETP
3 Cymma conei CTynKe MeTogom
(NNOTHBbIA thapchopoBbIM BbINapyBaHWsi
0CTaTOKTDS) MECTMKOM, BO/JHOI BbITSDKKN 1.5
npocenBaHve Yepes
CUTO : MM
4  OnpegeneHue Toxe MeTog - e FOCT 26426-85,
aHVIOHOB U KNaccU4ecKui - . FOCT 26427-85,
KaTVIOHOB B (TUTpOBaHVe, L0 FOCT 26428-85,
BO/HO BECOBOVA C @ W, FOCT 31957-
s ® 2012,
BbITSDKKE NpYIMeHEeHEM 2 e - O
naaMeHHoro
(hoTOMETPA,
MyhesIbHOM neun n
Jpyroro
obopynoBaHus),
5 OnpegeneHve PacTupka B MeTogom TropuHa EJ:DT'Axail)-(’3120T2H16iﬂ
rymyca thapchopoBoit bt faﬁ
CTyI'I ke MeToAnKa ansa
(haptopoBbIM OpraHunyecknin
NeCcTUKOM, Yyrnepos rnoysbl
npocenBaHu1e Yepes F‘):V';'L?GZ‘CTKF’M"%&L‘;"SET
cuTo 0,25 MM TropuHa. Pum.
s OnpepgeneHve To xe CreKTpOMETPUYECKN
NPK B Bas10BOiA i B yrnekumcno
thopme aMMOHUIAHOM
BbITSDKKE Ha npubope
PIK 1 K Ha
naaMmeHHOM
hoTomeTpe
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MeTopa NoAroToBKM

MpopgomkeHne Tabnmubl 1

Ne B 6 M M Mcnonb3yemble
a/n 1z aHausa o6pasLoB eTof onpegeneHns prviMedaHme FOCTul
K aHa/n3y
7  OnpegeneHve BbicyLuvBaHue u MaccnekTpomeTprye Tabnuua
NOIHOr 0 pacTupka o CKUIA METOL MeHpeneeBa
3/1EMEHTHOr 0 COCTOSIHUA NyApbI -
cocTasa una 0.1 MM
Bopa
. MyTHoOCTb BcTpsxvBaHue un BecoBoli MeTof C
(hrnbTpOBaHKE MCMOoJIb30BaHN
eM uIbTPOB
2 OnpepgeneHve dunbTpoBaHKe pHMeTp 1
pHwnEC KOHAYKTOMETP
3 Cywmwma coneii dnnbTpoBaHME MeTogom
(NNOTHBIA BbINapvBaHus
0CTaTOKTDS) BOJHOW BbITSKKM 1:5
4  OnpegeneHve PuNbTPOBaHNE MeTog AHVOHBI: FOCT 4245-72
aHNOHOB U K/TacCUYeCKIii HCOM ClI',
KaTVOHOB B (TuTpOBaHKe, SO™
BOfe BECoBO ¢ KaTtuoHsbl: Ca.,
NpUMeHeHNem Mg.,Na',
naaMeHHoro
hoToMeTpa,
MychelbHOM neyun n
Jpyroro
06opygoBaHus),

lMocne BbINOMHEHUA aHanM30B 6Gblna NpoBefeHa NepBUYHas 06paboTka AaHHbIX U OLEHKA
pe3ynbLTaToB, KOTOpas NPUBOAUTCA HUXKE.

Pe3ynbTaTbl aHann3oB NpuBogATca B Tabnuuax 1. KpaTkoe onucaHue OLEHKW pe3y/bTaTos,
npuBOANTCA B Tabnumuax 2-14 un Ha pucyHkax 2-20.

HekoTopble aHannsoBs
BbIMO/IHEHbI MO METOANKAM,

nepBUYHbIE [aHHbIe npuBefeHbl B MNPUIOXKEHUAX. AHaIN3bl
npueBefeHHbIM B cooTBeTcTBYOWMX [TOCTax. B npunoxeHuu
NpuBeLeHO COKpaLLeHHOe onmncaHue NpUMeHsemMbIX METOANK.
B pesynbTaTe NpoBefEHHbIX aHaNN30B OblNW onpejeneHb:
- TeKcTypa (MexaHUYEeCKNin, paKLNOHHbIN) cocTaB WUna;
- XMun4ecKkuii coctaB mna no AaHHbIM BOAHOW BbITSKKM: MO CTaHAApPTy OLEHKW MO4Bbl B
menuopauumn (pH, EC, aHMOHbI, KaTUOHbI, TMMNOTETUYECKWIA COCTaB COMel);
- ATpoXMMMNYECKNIA COCTaB mMna: cogepxkaHne rymyca u BasoBbix 3anacoB NPK;
- MonHblii XMMKYecKuii coctaB wna (cogepxaHue MakKpo- MWUKPO 3/1EMEHTOB  UBPEAHbIX
BeLLECTB);

- MyTHOCTb 1 XMMUMYecKunii coctaB Bogbl (pH, EC, aHMOHbI, KaTWOHbI).



PucyHok 1 PacnonoXeHue Touek ot6opa npob6 NouBbl 1 BOAbl B BEPXHEM 6bedhe

NNOTUHBDbI.
KoopavHaTbl 0T60pa npob una KoopaunHaTbl 0T60pa npob BoAbl
Ne npobbl North West North Waest

1 41"17°28°99 61'24°09'10 1 41'16'06'80 61'24'57'84
2 41'12'19'19 61'24'58'40 o o

3 41'10'22°94 61'27°05'58 2 41'17'18'50 61'26'41'20
4 41'10'23'13 61'27'04'26 3 41'13'00'80 61'24'57'76
5 41'17'34'22 61'26'39'55 4 41'12'13'25 61'25'02'31
6 41'17'27'20 61'26'06'73 5 41'11'44'64 61'25'27'90
7 41'16'59'78 61'24'16'69 I A

g 41'12'11'88 61'24'59'37 6 41'10'42'75 61'26'37'82
9 41'12'29'38 61'25'04'24 7 41'17'23'08 61'26'09'83
10 41'11'42'83 61'25'24'08 8 41'2'54'02 61'24'11'32
11 41'10'41'21 61'26'35'92 9 41'13'42'15 61'24'37'62
12 41'10'23'34 61'27'08'79 10 41'17'01'16 61'27'15'39
1 aLiradss 01727'3040 1 41'12'53'09 61'24'07'19
14 41'11'03'04 61'26'08'03

15 41'11'49'93 61'25'15'55 12 41'12'42'97 61'24'37'80
16 41'10'50'31 61'26'16'93 13 41'17'20'29 61'29'07'17



Tabnuuya 2 - OyeHKa Mex cocTaBa 06pasyoB una no Knaccugpmkaumm A.H. KaunHckoro n no PAO

CopepxaHue dpakuuii (Mm), B % Cogep>kaHue dpakumin (Mm) no

10

13

14

15

16

CLUA, B %
Ouetika no TREYTONBHIIY ®” " Hassanue no ®AO
5025 025010 010-005 0,05001 0,01-0,005 0,005-0,001 <0001 Pvvueckas KaunHckomy - Tecok,  Tlbinb, — FmHa, <
' ' ' ’ ' ! ’ ' ' ’ ' ! rNHa 0.05-2.0 0.002-0.05 0.002

36,6 39,3 13,8 1 0,4 0,4 2,4 MecoK pbIX/blii 91 s 0 S Sand

0,5 572 22,8 62,8 4,0 2.8 2.0 [MecoK CBA3HbIN 29 69 3 ZL  Silt Loam

0.2 30,0 54,9 3,2 4.4 3,6 i Cynecb 34 61 5 ZL  Silt Loam

0.2 47 33,9 48,5 4.4 3,6 12,7 Cynecb 39 56 5 ZL  Silt Loam
CpepHuia .

o1 0,4 50,1 11,9 16,3 13,1 41,3 CyTMVHOK 9 73 18 ZL  Silt Loam
CpeaHuia ]

0.2 0,4 L1 47,7 12,7 151 12,7 40,5 CyrANHOK 12 71 17 ZL  Silt Loam
CpegHnia .

0.1 0.2 4.4 55,7 11,9 15,9 11,9 39,8 CyrAVHOK 5 79 17 ZL  Silt Loam

0.1 15 17,3 69,2 4,0 4.4 3,6 11,9 Cynecb 19 76 5 ZL  Silt Loam
Jlerknii .

0.1 0,3 5.2 65,2 9,5 91 7,6 26,2 CyrAMHOK 9 81 10 Z Silt
Jlerknii .

0,1 0,2 6,7 68,0 7,2 9,5 25,0 CYTIMHOK 7 81 12 ZL Silt Loam

0.1 32,3 57,2 4,0 3,2 2,4 95 Mecok cBA3HbI 33 63 3 ZL  Silt Loam

ol 23 21,5 23,1 30,2 223 755  TnvHa cpeaHas 3 i, a1 zoL v cly
CpegHuia .

0.1 0,3 5.2 50,9 13,5 14,7 12,3 40,5 CyTMVIHOK 9 75 17 ZL  Silt Loam
CpegHnia -

0.1 0,3 6.2 60,4 10,3 tia 9,5 31,0 CyrANHOK 9 79 13 ZL  Silt Loam

. 0,3 - 175 23,1 35,0 23,9 81,9  Inuma cpeanss 1 65 34 zCL E‘c:gnc'ay

0.1 26,0 62,8 3,2 4.4 2 s 10,3 Cynecb 27 69 4 ZL  Silt Loam



PucyHok 2 - Coep>XaHune hM3nNUecKon ramHbl (4actul meHee 0,001 mm) B npobax mna

CogepxaHue
(hU3NYECKOW NHbI
(yacTuy < 0,01 mm),

%

HassaHue noyssbl
no
A.H. KaynHckomy

[MecoK pbIX/bIii 0-5

Mecok CBA3HbIN 5-10.
Cynecb 10-20.
J1erkunii cyranHok 20-30.
CpegHuii cyrnmHokK 30-45
TAxenblin CyrnMHOK 45-60
CnuHa nerkasa 60-75
MNuHa cpefHAna 75-85
CnnHa Taxenan >85

PucyHok 3 - MexaHU4YeCKNiA cocTaB NoYBbl Mo TpeyronbHUKY @ AO 1 no A.H. KaunHcKomy



Taoauna 3 - XuMHYeCKHI COCTAB JOHHLIX OTJIOKEHHH M0 JAHHLIM BOAHOH BBITSKKH 1:5 U3 Hia
Chemical composition of bottom sediments

Ko DS Conep:xaHue paCTBOPUMBIX HOHOB
npod | pH (];:SC/re;l IInoTHeIH B % B MunurpamMmsksusanenrax 100 rpamm
(%) 0cTarok, % [ pco, | of | SO, | Ca” | Mg | Na“+K' [S nowor, % HCO, | ¢l | SO, | ca' | Mg | Na+K'
1 8,9 0,60 0,068 0,026 0,005 | 0,024 | 0,008 [ 0,002 [ 0,011 0,063 0,420 10,148] 0,499 [0,400( 0,197 | 0,471
2 8.8 1,08 0,112 0,018 0,011 10,048 0,012 | 0,002 | 0,018 0,100 0,300 10,296] 0,998 [0,600( 0,197 | 0,800
3 8,9 0,68 0,074 0,026 0,007 | 0,026 | 0,008 | 0,002 | 0,013 0,069 0,420 10,197] 0,541 [0,400( 0,197 | 0,562
4 8,9 0,64 0,072 0,027 0,007 | 0,024 | 0,008 | 0,002 | 0,012 0,067 0,440 10,197] 0,499 [0,400( 0,197 [ 0,541
5 8,7 1,04 0,106 0,028 0,007 | 0,045 (0,012 | 0,005 | 0,014 0,097 0,460 10,197] 0,936 [0,600( 0,395 [ 0,601
6 8,6 1,04 0,108 0,034 0,011 [0,03910,013 | 0,004 | 0,017 0,100 0,560 10,296] 0,811 [0,650( 0,296 | 0,724
7 8,7 1,76 0,168 0,033 0,014 | 0,060 | 0,014 | 0,002 | 0,030 0,137 0,540 10,395] 1,248 [0,700( 0,197 | 1,289
8 8,7 1,08 0,110 0,020 0,014 |[0,045( 0,01 | 0,004 | 0,020 0,102 0,320 10,395] 0,936 [0,500( 0,296 | 0,857
9 8,7 1,12 0,112 0,021 0,011 10,048 0,012 | 0,004 | 0,017 0,102 0,340 10,296] 0,998 [0,600( 0,296 | 0,741
10 8,8 0,72 0,078 0,028 0,007 | 0,028 | 0,008 | 0,004 | 0,013 0,073 0,460 10,197] 0,582 [0,400{ 0,296 | 0,545
11 8,9 0,64 0,076 0,027 0,009 | 0,024 | 0,008 | 0,002 | 0,014 0,070 0,440 10,247] 0,499 [0,400( 0,197 | 0,590
12 8,7 1,96 0,184 0,035 0,011 10,0921 0,02 | 0,007 | 0,028 0,175 0,580 10,296] 1,914 [1,000{ 0,592 | 1,202
13 8,5 1,32 0,132 0,033 0,007 | 0,060 [ 0,016 | 0,005 | 0,018 0,123 0,540 10,197] 1,248 [0,800( 0,395 | 0,794
14 8,5 1,84 0,174 0,027 0,018 [ 0,076 | 0,018 | 0,004 | 0,030 0,159 0,440 10,494] 1,581 [0,900( 0,296 | 1,323
15 8,6 6,96 0,502 0,035 0,179 | 0,088 | 0,024 | 0,012 | 0,121 0,441 0,580 15,034] 1,830 [1,200{ 0,986 | 5,264
16 8,9 0,92 0,094 0,024 0,011 0,036 0,01 [ 0,002 | 0,017 0,088 0,400 10,296] 0,749 [0,500( 0,197 | 0,750
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Homepa Touek oT6opa npob

1 2 3 4 5 6 7 8 9

10 11 12 13 14 15 16

Homepa Touek oT6opa mna

Knaccugmkaumm ®AO no oueHKe CTeneHn 3acoieHNs MoyuBbl

Kog CTeneHb 3aCONIEHNSA MOYB ECe, dS/m

1 He 3acosieHHble

2 Cnabo3aconeHHble

3 CpefHe3acosieHHble
4 CunbHO3aconeHHble
5 OueHb CU/IbHO3aC0/1IEHHbIE

PucyHok 4 - pH, EC u cogep>xaHue coseit no faHHbIM aHann3a BOLHON BbITSHKKN 1:5

1

2-4

4-8

8-16

>16



PucyHOK 5 - MMOHHBIN cocTaB uaa no faHHbIM aHann3a BOAHON BbITSHXKK 1:5

Na2S04 MgS0O4
CasSoO4 mNaCl

CymMMa TOKCUYHbIX coneii Ca(HCO3)2
0,20

0.18 0,176
0,16
0,14
0,12
0,10
0,08
0,06
0,04
0,02

0,00
1 2 3 4 5 6 7 8 9 10 11 12 13 14 16

Homepa Touek oT6opa nNpob una

PucyHok s -Copaep)kaHune coseli Mo JaHHbIM aHann3a BOAHOM BbITSXKKM 1:5
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Mokasa
Tenm

Makcnmym
MuHUMyM

Pasmax

pH

8,9
8,5

0,4

ECe,
dS/m

7,0

6,4

Ta6n|/|L|,a 4 - lnana3oH gaHHbIX XMMNYECKOro cocTtasa BO,ELHOI7I BbITAXKW B o6pa3L|,ax nna

MNoTHbIN
OcTaTokK
(TDS), %

0,502
0,068
0,434

Copep>xaHue MoOHOB, MUNUITPaMM- 3KBMBasieHT/100 T.

hco- Cl SO,
0,580 5,034 1,914
0,300 0,148 0,499
0,280 4,886 1,414

Ca

1,200

0,400
0,800

T11CT 2 - 436m MNp Geper Pycnosoii.
Cymma conelii 0,076%; ECe=0,64 dS/m

Mg

0,986
0,197
0,789

Na'+K'

5,264
0,471
4,793

T15 Mp 6eper - 65 Pycnosoit CT 5.
Cymma coneii 0,502% ECe=6,96 dS/m

Ca(HCO:,.

0,024

0,012

0,011

PucyHok 7 -CopepykaHue conein, %

Caso,

0,062

0,050

MnoteTuyeckme conun, %

MgSO: Na SO,
0,059 0,074
0,012 0,016
0,048 0,058

NaCl

0,294
0,009
0,286

Cymma
TOKC
conen

0,370
0,044
0,327



Kog
npoo6bI
Ne n/n

1

11

13
14
15
16

F'ymyc, %

0,19
0,51
0,30
0,34
0,74
0,80
0,32
0,57
0,53
0,27
0,78
0,84
0,38
0,95
0,36

OueHka
06ecneyeHHOCTH

OueHb GefiHble
befHble
OueHb 6egHble
OueHb 6eaHble
BegHble
befHble
befHble
OueHb GefHble
BegHble
befHble
OueHb 6egHble
benHble
BegHble
OueHb GefiHble
CpegHue

OueHb GefHble

Tabnuua 5 - ArpoxuMmnyeckme xapakTepucTukn una

Yrnepog rymyca,
% (Cr, %)

Agrochemical properties of bottom sediments

AsoTa, %
0,038
0,024
0,025
0,052
0,048
0,061
0,024
0,042
0,039
0,024
0,056
0,064
0,027
0,068
0,025

OueHka
obecneyeHHOCTH

OueHb GefHble
OueHb 6eaHble
OueHb b6egHble
OueHb 6eaHble
BegHble
BegHble
besHble
OueHb 6egHble
OueHb befiHble
OueHb b6eaHble
OueHb b6egHble
bepHble
BegHble
OueHb GefiHble
befHble

OueHb GefHble

Copep)xaHue BanoBbIX hopm

14

docopa,
%

0,155
0,195
0,180
0,160
0,150
0,132
0,165
0,145
0,132
0,141
0,136
0,141
0,108
0,145

OueHka
06ecrneyeHHOCTH

CpepHue
CpegHuie
CpegHuie
CpegHuie
CpepHue
befHble
befHble
CpepHue
BegHble
befHble
befHble
benHble
BegHble
BegHble
befHble

BegHble

Kanus,
%

0,72
0,42
0,90
0,69
0,72
0,49
0,60
0,63
0,37
0,72
0,40
1,46
0,54

OueHka
obecneyeHHoOCTH

OueHb 6efHble
OueHb 6eaHble
OueHb 6eaHble
OueHb 6eaHble
OueHb 6egHble
OueHb 6efHble
OueHb 6eaHble
OueHb 6egHble
OueHb 6egHble
OueHb 6egHble
OueHb 6eaHble
benHble
OueHb 6egHble
OueHb 6efHble
befHble

OueHb 6egHble

C/N

53

O6oratyeHHOCTb
asotom, C/N

Bbicokast
Bbicokas
Bbicokas
Bbicokas
CpepHss
CpegHss
Bbicokas
Bbicokast
Bbicokast
Bbicokas
Bbicokas
Bbicokas
CpepHss
Bbicokast
Bbicokast

Bbicokasi



Kannii arpoxmMmyecknm MeToaom
------- Kanmin,% Kmacce Ha macc CneKTpomeTpe

g . L7 1,90

e A L4
R T A A

% 0,72 Q/ j-I\ .

0,5

Q

3,4

(o=l o]

0,0
o) 1 2 3 4 5 + 7 + 9 10 11 12 13 14 15 16
Homepa Touek oT6opa npob

PUCYHOK s - K OL€eHKe NJ040pOANSA Una - cpaBHEHWE ONMpPeaeneHNsa CoAepXKaHna BasoBoOro
Kanus pasHbIMU MeTogamm

Ta6nuua . - CTaHgapTHas Tabnuua no oueHKe NJ0AOPOANS MOUBDI

OugeHKa obecnevyeHHOCTHU

CTeneHb N10A0POAUS MOYB
no cofiep>kaHnio Ba/loBbIX (HOPM a30Ta, (hocc )opa U Kaus

e, 0 [ e (oo 0T oocep e
<0,45 OueHb begHble OueHb begHble < 0,04 <o, < ..

0,46-0,90 BegHble BegHble 0,05-0,08 0,11-0,15 1,1-1,7 (1,0)

0,91-1,35 CpefHue CpegHue 0,09-0,12 0,16-0,20 1,8-2,4 (1,9)

1,36-1,80 BoraTble Boratble 0,13-0,16 0,21-0,26 2,5-3,0
> OuyeHb 6oraTble  QOueHb 6oraTble >0.16 >0,26 >3,0
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PucyHoK 9 - UnntocTpaumns nosesHblX U BPeAHbIX XUMUYECKUX 3/TEMEHTOB,
o6Hapy>XXeHHbIX B cOCTaBe ua

TepMUH «TAXKENble MeTanbl» WUCNONL3YIOT A9 METaNoB, y,qeanb||7| BEC KOTOpPbIX

@
npeBblWaeT 5 r/cM™ Uy aToMHbIN HoMep 6onblue 20. Cpean HUX Hambosiee ONacHbIMU CHMUTAKOTCS:

CBUHeL,
pPTYTb
Kagmuii
MbILbAK

thTop
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OMeMeHT

Al *
Ca*
Fe *
K*
Na *
Mg *
Ti*

Mn
Sr
Ba

Cr
Ni

Zn
Co
Ga
As

Nb
La
Nd
Pb
Th
Sn

MWHUMYM
47000
45000
16000
9900
7600
650
380
280
84
58
19
23
38
5,6
7,5
5,0
13,0
6,3
17,0
7,1
1,3

Tabnuua 7 - Cofep)xaHue 3/IeMeHTOB B obpasuax una

ppm (mMr/Kr)

MaKcumym
86000,00
73000,00

41000

19000

15000

3100

850
790
320
700

110

8 6

52
47
85
16,0
14,0
14,0
18,0
8,9
28,0
26,0

12,0

3,2

NHTepBan
39000
28000
25000
9000
5100
12400

1100

410
420
26
28
33
24
47
10,4
6,5
9,0
5,0
9,0
9,0
4,9
1,9

17

MWHUMYM

4,7
4,5

1,0

0,99
0,76
0,065
0,038
0,028
0,0084
0,0058
0,0019
0,0023
0,0038
0,00056
0,00075
0,0005
0,0013
0,00063
0,0017
0,00071
0,00013

MpoueHT (%)

MaKcumym
7,3
4,1
1,9
15

0,31
0,085
0,079
0,032

0,07

0,0086
0,0052
0,0047
0,0085
0,0016
0,0014
0,0014
0,0018
0,00089
0,0028
0,0026

0,002

0,0012

0,00032

MHTepBan
3,9
2,5
0,9
0,51
1,24

0,041
0,042
0,0026
0,0028
0,0033
0,0024
0,0047
0,00104
0,00065
0,0009
0,0005
0,00026
0,0008
0,0009
0,0009
0,00049
0,00019



MpogomkeHve Tabnmubl 7

ppm (Mr/Kr) MpoueHT (%)
dnemeHT
MWHUMYM Makcumym NHTepBan MUHNMYM Makcumym NHTepBan

Cs 2,7 8,4 5,7 0,00027 0,00084 0,00057
Pr 4,9 5. 1,7 0,00049 0,00066 0,00017
Sm 3,4 5,7 2,3 0,00034 0,00057 0,00023
Gd 28 4,5 1,7 0,00028 0,00045 0,00017
Be 0,7 - 0,000074 0,00018 0.00011
Se 0,5 2.0 15 0,00005 0.00002 0,00015
Mo o1 5.0 59 0.00001 0,0006 0,00059
Ag 0,5 0,3 0,000019 5,2E-05 3,3E-05
Cd 0,01 0,09 0,08 0. 0000011 8,9E-06 7,8E-06
In* 0,03 0,07 0,04 0,0000028 6,5E-06 3,7E-06
Sb 0,5 - 0,7 0,000046 0. 00012 7,4E-05
Eu 0.6 0,4 0,000058 9,9E-05 4,1E-05
Th 0,4 o6 0.2 0,000042 5,8E-05 1,6E-05
Dy 2,7 4,0 1,3 0,00027 0,0004 0,00013
Ho 0,5 0.6 0.2 0,000047 6,2E-05 1,5E-05
Er 1,3 2.0 0,7 0,00013 0. 0002 0,00007
Tm 0.2 0,3 0,000015 2,7E-05 1,2E-05
Yb 1,7 0.6 0. 00011 0,00017 0,00006
Lu 0.2 0,3 0,000016 2,7E-05 1,1E-05
Hf 0,7 15 0,000072 0,00015 7,8E-05
Ta 0,4 0,7 0,3 0,000043 7,4E-05 3,1E-05
W* 0,000096 0,00016 6,4E-05
Hg 0,05 0,14 0,09 0,0000049 1,4E-05 8,6E-06
Tl 0.2 0,5 0,3 0,000023 5,3E-05 0,00003
Bi 0.2 0,4 0.2 0,000015 3,7E-05 2,2E-05
U 1,4 2,5 0,00014 0,00025 0. 00011
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PucyHok 10 - CofepxxaHue afieMeHTOB B o6pasuax nnia (Hanbonblee KonmyectBo anemeHToB Al, Ca, Fe)
19



Tabnuua 11 - Cogep>kaHune 3aneMeHTOB B obpasuax nna (Hanbonbluee KOMYeCTBO 3/1eMeHTOB P, Mn, Ba)
20



PucyHok 12 - Cofep>kaHue afieMeHTOB B o6pa3uyax unia (Hambonbluee KOSIMYECTBO 3/1eMeHTOB V, Zn, Rb)

21
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PucyHok 14 - Cofep>XaHue 3/ieMeHTOB B o6pasuax nna (HanbosbLuee KOSIMYECTBO 3/1IEMEHTOB Pr)

23



5.5

4.5

35

25

15

o
oiﬂ

© 00 N O OB~ W N B

L A < =
o o0 b wWwN PO

1,2
13
11
13
13
0,98
0,98
0,74
11
1,2
15
1,7
18
18
18
15

PucyHok 15 - Cogep>xaHue 3ieMeHTOB B obpasuax nna (HanbosibLiee KO/IMYeCcTBO 3/ieMeHToB Mo u Dy)

19
11
1.4
13
19
1,3
14
1
0
0,5
1,2
2
15
19
16
0

0,8
5,2
15
2,6
11
0,4
0,6
0,2
0,4
0,1
0,3
1
0,4
6
3
1,6

Ag
0,46
0,3
0,22
0,35
0,24
0,3
0,39
0,19
0,43
0,29
0,29
0,52
0,37
0,27
0,42
0,19

0,052
0,058
0,032
0,052
0,058
0,045
0,026
0,022
0,089
0,022
0,022
0,078
0,078
0,055
0,061
0,011

24

0,036
0,061
0,057
0,049
0,057
0,041
0,053
0,044
0,06
0,044
0,028
0,048
0,044
0,032
0,052
0,065

0,7
0,54
0,83

11

1
0,72
0,92
0,46
0,85
0,73
0,76

1,2

1
0,74

11
0,64

0,89
0,74
0,66
0,71
0,99
0,7

0,82
0,58
0,79
0,7

0,63
0,96
0,85
0,75
0,74
0,7

0,44
0,53
0,42
0,47
0,51
0,48
0,47
0,49
0,51
0,48
0,43
0,48
0,58
0,53
0,54
0,48

Dy
2,9

31
3,2
3,3
3,4
3,5
2,7
3,3
31
31
3,2
3,7

31
3,2

0,49
0,62
0,48
0,55
0,49
0,49
0,55
0,47
0,54
0,5

0,48
0,6

0,61
0,49
0,53
0,49



PucyHok 16 - CogepxaHue afieMeHTOB B 0bpasuax nna (Hanbonbllee KONNYECTBO 3nemMeHTOB Er, Yb, Hf, W n U)

25



PucyHoK 17 - CpaBHeHMe cofepXkaHnsa TSXXenblX MeTanioB B npobax una, ¢ NAK

26



Cu

n

MoK As
20
15 14
naK I\
10
5 N_-e

1 2 3 4 5 6 7 8 9 100 11 12 13 14 15 16
---------- noK 10 10 10 10 10 10 100 10 10 10 10 10 10 110 10 10
--------- As 10,00 8,00 9,00 5,00 6,00 7,00 7,00 7,00 9,00 9,00 7,00 14,0010,00 8,00 10,0010,00

PucyHok 18 - CpaBHeHMe cofepXkaHns TSHXXeblX MeTanioB B npobax una, ¢ NAK
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Pb

32
28

24 20
20

16 V/
12

T 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
nmr o3> 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32

---Pb 13,00 16,00 13,00 18,00 16,00 15,00 16,00 11,00 13,00 15,00 12,00 20,00 18,00 14,00 19,00 14,00

PucyHok 19 - CpaBHeHMe cofepXKaHnsa TSHKeNblX MeTanioB B npobax una, ¢ NMNAK
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O603Ha4veHne

As

Co

Sb
Mn
\Y
Pb
Cd
Hg
Cu

Ni

Zn

N
Be
Cr

*MAK- npefenbHo- gonyctumas KoHueHTpauuns; O4K-opneHTUPOBOYHO-40NYCTUMasA KOHLeHTpaLms

Tabnuua . - OueHKa cofepXXaHus TAXEeNbIX MeTannoB (BpefHbIX 31€MEHTOB) B JOHHbIX OTN0XEHUAX [: ...10]

HaunmeHoBaHue
BeLlecTBa

MbILbSK

KobanbT

CypbMma
MapraHeL,
BaHaanii

CBuHel,

Kagmwia

PTyTb

Mepb

Hukenb
XNOpUCTbIA Kanui

(K. 0)
LnHK
HuTtpatsbl

Bepunuin

Xpom

MAK BelecTBa, MIr/Kr
NnouBbl, C y4eTOM (PoHa

10 (OAK*)

5,0 (noaB)

4.5
1500
150

32 (04K=130)

2,0 (OAK)

2.1

55 (01K=132)

85

560 (360)

220 (OAK)

130
50

100

O6buiee
CaHUTapHbIN,
Mr/Kr

10

50
1500
150
32

5000

225

29

MHTepBan hakTn4ecKoro
cojep>xaHusa B obpasuax una,

Mr/Kr
5-14
s -16

05-12
380 -790
84 - 110

11 =20

0,01 -0,09
0,05 -0,14
23 - 47

19 - 52

1000 - 1900

38 - 85

210 -680

58 -4

Hwxe (Bbiwe) MAK,
yunco pas

B 1,0...2,6 pa3 HMXe onacHoro
ypoBHs.(WckntoueHue 12ii 06p.)

Bbiwe MAK B 1,1...3,0 pasa, HO . 3TO
MWUKPO3/1IEMEHT

B 3,8...9,8 pa3 H/Xe onacHOro ypoBHA
B 1,9...3,9 pa3 HM>Xe onacHOro ypoBHA
B 1,4...1,8 pa3 HMXKe 0MacHOro ypoBH4
B 1,6...2,9 pa3 HMXe 0NacHOro ypoBHA
B 5,6.45,5 pa3 HMXe onacHOro ypoBHS
B 16.43 pa3 HMXe 0rnacHoro ypoBH4

B 1,3...2,6 pa3 HMXe onacHoOro ypoBH4
B 1,0...2,6 pa3 HMXe 0MacHOro ypoBHA.
(MckntoueHne 12i 06p.)

MpeBbILLAET, HO 3TO FOTOBOE YA06peHMe,
He 3arpsAsHUTeNb

MonNAK 70 B 1,2...1,8 pa3 HUXxe
0MacHOro ypoBHSI.
(MckntouveHne 12 06p.)

3710 ygobpeHue, He 3arpAsHUTENb
B 28.68 pa3 HMXXe onacHOro ypoBHs

B 1,2...1,7 pa3 HMXe 0MacHoOro ypoBH4



MONE3HbLIE BELWLECTBA COAEPXALWNMECA B HAHOCAX

HasbiBaemMoe KOMMYECTBO MOJIE3HbIX 3/IEMEHTOB B MO4YBE, MO OTAE/NbHbIM 0MNYy6/1MKOBaHHbIM
NCTOYHMKAM, OT/iM4vaeTca. Mpumepbl, CM. TEKCTbI HMKE

. MakpoanemeHTbl, % N P K CaMg S Fe

MuKpoanemeHTbl, % Se Ag B Mo Mn Cu Zn Co | V (10).

Il. Ecnn npuaep>XXnBatbCsl YTOYHEHHOM Knaccudukauum, To K MaKpo3sieMeHTaM OTHOCATCS
asoT, hoctop 1 Kanuii,

K Me303/1eMeHTaM - cepa, KasbLUuid, MarHuii,

K MUKPO3NeMeHTam - 60p, MONMOGAEH, UMHK, Mefb, Kob6anbT, MapraHew, 6apuii, KpemMHUN,
XNop, HaTPWiA, TUTaH, cepebpo, BaHAAWIA, XXene3o, HNUKeNb, CeNeH, NNTUIA, oA, antoMuHuiA (19).

Ill. WN3BecTHbI BOCeMb Hanbosiee HeOOXOAUMBIX [N1S >KU3HEAEeATENIbHOCTU pPacTeHWi
MUKPO3/IEMEHTOB: XKefe30, Mefb, 60p, MarHuiA, UMHK, MapraHew, KobanbT, MonubaeH (. ).

OTHOCWUTEJIbHO COAEPXXAHUWA MAKPO N MUKPOSJIEMEHTOB

- TpaKTn4yeckun Bce BblleyKa3aHHbIe MMKPO3/IEMEHTbI MPUCYTCTBYHOT B UCC/IEA0BaHHOM WIE.

- Oco60 0TMeTMM MpPUCYTCTBUE KobasibTa, KOTOPbIA, C TOYKW 3PEHUS MEAULWHbI - MOBbILLEH.
OpHaKo, 3TO LEHHbIA MWKPO3/IEMEHT, CMOCOGCTBYHLWNIA YCBOEHMIO as3oTa M 06ecnevynBaroLLLMi
npubasBKy ypoxas go .. %.

- W3yuyeHue WCTOYHMKOB YKasbiBaeT Ha TO, 4UTO npu nepepaboTtke wna PycnoBoro
BogoxpaHunuwa (TMIY) uenecoobpasHo 3anycTUTb MPOU3BOACTBO MWKPO YA06GpPEHUiA,
KOMMJIEKCHbIM [eiiCTBUEM - KOMM/IEKCHOE MMKPOYA0obpeHMe, KOTopoe 6yaeT BK/OYaTb BCE BOCEMb
MWKPO3MEMEHTOB: X€eNne3o, Mefb, 60p, MarHWin, UMHK, MapraHey, KobanbT, MONOAEH.

Pob MUKPO3/1EMEHTOB B (PM3MONOMMYECKNX U BMOXUMUYECKNX MpoLeccax HeM3MepuMo BenuKa.
MouBa ABNSETCS UCTOUHMKOM MUKPO3/IEMEHTOB A1 PACTEHUI, XXUBOTHbIX U Ntogein. OHU BXOgAT B
COCTaB BUTaMWHOB, (EPMEHTOB, T[OPMOHOB. HeaocTaToK wAM  K36bITOYHOE KOMMYECTBO
MMKPO3/IEMEHTOB B KOPMax M MPOAYKTax NUTaHUSA NPUBOAAT K HapyLleHM0 06MeHa BeLlecTB U
BO3HMKHOBEHWIO 3a60M1€BaHNIT y PaCTEHWUA, XXMBOTHbIX U NHOAENA.

OCHOBHbIMWU  ANS1 XKU3HEEeATe/IbHOCTU pacTeHUiA U APYFUX XKUBbIX OPraHM3MOB SIBASIOTCS
MapraHey, Meab, 60p, UMHK, MOTNGAEH, HUKeNb, KObanbT, (0TOp, BaHaAWii, noa,.
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https://www.pesticidy.ru/group_compounds/macronutrients_fertilizer
https://www.pesticidy.ru/active_nutrient/phosphorus

Tab6nuua 9. - MyTHOCTb BOAbl (B3BeLIEHHbIN 0CaA0K)

KOABEZ;IpOﬁ MyTHOCTb BOfbI, /N
. 1,49
3,58
4 0,91
5 0. 02
6 3,85
7 1,81
5 2,76
9 3,81
1o 1,64
. 2,53
12 3,66
13 0,7
CpegaHee
MaKcumMmym 3,85
MWHUMYM 0. 02
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Kog npobsbl
Ne n/n

13
CpegHee
Makcumym

MuHUMyMm

6,93
7,94
8,09
7,74

7,62

7,51
7,86
7,10
7,66
7,72
7,25
7,82
7,63
8,09

6,93

ECw,
dS/m

0,74
0,80
0,90
0,79

1,54

0,97
0,90
0,90
0,92
0,85
0,87
0,83
0,91
1,54

0,74

Ta6nuua 10 - OueHKa XMMUWUYECKOro cocTaBa U KayecTBa BOfbl B BOAOXPaHUIMLLE

MNOTHBLIN
0CTaTOK
(TDS), r/n

0,400
0,428
0,544
0,428
0,460
0,528
0,528
0,516
0,512
0,436
0,526
0,464

0,53

0,40

HCO.
0,098
0,163
0,198
0,107
0,078
0,156
0,154
0,137
0,183
0,117
0,095
0,163
0,146
0,138
0,198

0,078

cr
0,079
0,086
0,086
0,079
0,187
0,094
0,108
0,086
0,094
0,086
0,079
0,097
0,187
0,079
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Copep>xaHune pacTBOPMMbIX NOHOB, /N

[CLENE N

0,104
0,078
0,136
0,128
0,448
0,096
0,144
0,152
0,126
0,144
0,128
0,144
0,144
0,152
0,448

0,078

Ca..
0,056
0,080
0,060
0,136
0,084
0,092
0,076
0,080
0,076
0,052
0,084
0,076
0,081
0,136

0,052

Mg..
0,034
0,014
0,019
0,014
0,019
0,014
0,016

0,034

0,010

Na'
0,047
0,042
0,053
0,063
0,135
0,042
0,060
0,057
0,048
0,056
0,057
0,060
0,060
0,060
0,135

0,042

0,005
0,006
0,006
0,003
0,006
0,005
0,006
0,007
0,003
0,004
0,005
0,004
0,006
0,005
0,007

0,003



Taoauua 11- Ouenka xumMu3Ma BoAbI (10 AJTEKHHY) H MPUTOAHOCTD €€ 1JIA 1eJiei

HPPHUTALHH
Ouenka no OueHka CTerneHu ONacHOCTH MCTIOIb30BaHUS BOJ
KJIacCupUKaLuU 1o 3¢ dexram:
Anexuna O.A. no
MPUHLIUITY )
Ng/Ng SAR MpeoBIaaIoTIX 3aCOJIEHHOCTH OCOJIHLIEBAHUIO | TOKCUKALIUU
wn MOHOB
no no Obmee
AHUOHAM | KAMUOHAM EC coneprkanme SAR Ccl
coneit, r/n
HE
1 1,49 | I-C-X** M-H-K He oItacHast He OoItacHast He OIacHast
onacHasi
2 1,18 | C-X-I' M-H-K cpedHsisa | He OnacHasi HE OlacHast HE OlacHast
X-C-
3 1,33 [k M-H-K cpennsis cpenHsst HE OIacHast HE OIacHast
4 1,94 | I'-X-C* M-H-K cpedHsis | He OnacHasi HE OIacHasi HE OIacHasi
5 2,69 | I'-X-C* M-H-K cpennsis cpenHss HE OIacHasi cpenHsst
6 1,13 | CI-X M-H-K cpennsis cpenHsst HE OIacHasi HE OIacHast
7 1,53 | I-C-X** M-H-K cpenHss | cpenHss He OoracHas He OracHas
8 1,51 | I'-X-C* M-H-K cpennsis cpenHsst HE OIacHasi HE OIacHast
9 1,23 | X-C-I' M-H-K cpennsis cpenHsst HE OIacHasi HE OIacHast
10 1,54 | I'-X-C* M-H-K cpennsis cpenHsst HE OIacHasi HE OIacHast
11 1,72 | I'-X-C* M-H-K cpedHsis | He OnacHasi HE OIacHast HE OIacHast
12 1,59 | X-I'-C M-H-K cpenHsis cpenHsst HE OIacHast HE OIacHast
13 1,69 | X-I'-C M-H-K cpennsis cpenHsst HE OIacHast HE OIacHast

*"-X-C-I'mapoxapoonaTtHO-Xmopuauo-Cyms(arHas, M-H K-Maruueso-Harpuesas-Kanprnuesas
**[-C-X - I'mapoxapdonatao-Cyns(aTHO -X TOpHIHAS,
#** X -C-I'- Xmmopunao-CyapatHas -[ mapoxapOOHATHAS, U T.1

Taoauua 12 - Ouenka KECTKOCTH BOAbI

NeNo Ca | Mg | Ca/2 | Mg2 | Cymma | Ouenxa xectkocTs o

n/m MI-3KB Anexuny O.A.
1 2,800 0,986 1,40 0,49 1,9 Msirkasi, KanblueBas
2 4,000 0,789 2,00 0,39 2.4 Msirkasi, KanbIueBas
3 5,000 0,986 2,50 0,49 2,99 Msirkasi, KanbIueBas
4 3,000 0,986 1,50 0,49 2,0 Msirkasi, KajabLueBas
5 6,800 2,762 3.40 1,38 4.8 yMeE:J‘f:}fH}g;:;“a"’
6 4,200 0,986 2,10 0,49 2,6 Msirkasi, KanbIueBas
7 4,600 1,184 2,30 0,59 2.9 Msirkasi, KanbIueBas
8 3,800 1,578 1,90 0,79 2,7 Msirkasi, KanbIlueBas
9 4,000 1,776 2,00 0,89 2.9 Msirkasi, KanbIlueBas
10 3,800 1,184 1,90 0,59 2,5 Misirkasi, KanbIueBas
11 2,600 1,578 1,30 0,79 2,1 Msirkasi, KalbIueBas
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12 4,200
13 3,800

1,184 )
0,986 1,90

-18 -16 -14 -12 -10 -8 -6 -4 -2

o ma o Sgamh

-18 -16 -14 -12 -10 . .+ -4 -2

AHMWOHbI

a | S04

0,59
0,49

0

10
11
12

13

2,7 Msarkasa, kanbLmnesas

2,4 Msarkasa, kanbLmnesas

6 8 10 12 14 16 18

4 « 10 12 14 16 18
KaTunoHbl
Ca | Mg Na

PucyHok 20 - nnwcTpayma XMMNM4YecKoro coctaBa npob6 Boabl Pycnosoro
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Tabnuuya 13 - OueHKa NPUrofHOCTU UCCNef0BaHHbIX NPO6 BOAbl ANS NMUTLEBbLIX HYX]

CopeprkaHue B BOfe KOMMOHEHTOB, YUUTbIBAeMbIX NMPU OLEHKe KauyecTBa NUTLEBON BOfAbl

Ko (NprBeAEHHOE K COOTBETCTBYIOLLIMM eavHMLLaM):
npoosbl MOTHBI an. Na Ca HCO:s o o Cl
Ne n/n pH octaTok, mr/n | POBOAHOCTE, mr/n
’ juS/cm
: 6,93 400 740 47 56 98 104 79
. 7,94 428 800 42 80 163 78 5
3 8,09 544 900 53 too 198 136 5
4 7,74 428 790 63 60 107 128 79
5 7,62 1120 1540 135 136 78 448 187
6 5,00 460 860 42 84 156 96 94
7 7,51 528 970 60 92 154 144 108
5 7,86 528 900 57 76 137 152 Lot
9 7,10 516 900 48 80 183 126 o
1o 7,66 512 920 56 76 117 144 1ot
1 7,72 436 850 57 52 95 128 94
12 7,25 526 870 60 84 163 144 5
13 7,82 464 830 60 76 146 144 79

OueHKa KayecTBa A4n1sl NUTbeBbIX Lenei no FOCT 2874-82
(CanlMuH n upekTtrea Coseta EC 98/83/EC)
JonycTumble

6,0-9,0 1000 2500 30 - 140 400 500 350
3HaYueHNs
. + + + + - - - +
2 + + + + + + + +
3 + + + + + + + +
4 + + + + + + + +
5 + - + + + + + +
. + + + + + + + +
7 + + + + + + + +
. + + + + + + + +
9 + + + + + + + +
Lo + + + + + + + +
" + + + + + + + +
12 + + + + + + + +
13 + + + + + + + +
Tabnuua 14 - KpaTkas oueHKa pe3ynbTaToB aHa/in30B
Nen/n Bug aHanmnsa XapakTepucTuka pesynbrara MNpurmeyvaHue
JOHHbIE OTNIOXKEHUSA, W
. MexaHnyeckuin 13 16 npo6 No4sbl N0 0TeHeCTBEHHOM MpenMyLLECTBEHHO NerKuiA,
COCTaB HaHOCOB, KaccuuKaumn: . obpasew, - Necok CPEeLHWIA CYTIMHOK Y FNHa.
(TekcTypawuna)  pbiX/IbliA, 2 06pasua NecoK CBS3HbIN, 3 CofepkaHue vacTuLy
o6pasua cynecb, 5 06pasLoB CpeaHNiA (hM3NYECKON INTNHBLI MEHee
CYI/IMHOK, . 0bpasua Nerkuii cyrimHok n. 0,001 mm ot 25 1o 82 %.
o6pasua rnvHa. Mo ®AO 12 obpasLoB Mo pakumm PAO
MblneBaTblii CyrMHOK, . 0bpasua MaKCc/MaslbHOe KO/IMYECTBO
Nbl1EBATO-MNOBATbLIA CYrIMHOK, . 06p. 3aHMMaeT Nnblib 0T 56-81%.
NbUb 1 : 06P. - MECOK dpakuya clay coctaBnsiet oT 3
[0 34%
2 WMoHHbIi cocTaB  pH mna kone6netcs ot 8,5 4o 8,9 n B ocHOBHOM 06pasupl
OTHOCUTCS K CU/IbHOLLENI04HON, EC CUNbHOLLESOYHbIE U
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Neri/m

Bun ananusa

XapakTepHCcTHKa pe3ynpTara

ITpumeuanne

koneoeres ot 0,6 1o 7 dS/m, ~7 dS/m 3T0
oauH obpa3setl, a, B ocHoBaHoM EC He
npesbimact 2 dS/m

HC3aCOJCHHBIC, OAUH o6pa36u
nuiaa, CHIbHOrO 3aCOJICHHA

3 Cymma coneit O011ee KOMTUISCTBO CONCH U3MEHSTCS OT
(rutoTHBII 0,07 10 0,5%. 0,5% 3710 ogun obpasen. Bo
octarox TDS) OCHOBHOM ILI0THBIH ocTaTok (TDS) He

npesbimaet 0,2%

4 Onpeacnenne IpeoGnanarommue noHst cynbdarsr, gance CyMMa TOKCHYHBIX COJICH
AHUOHOB U nHatpuit, HCO;, kampiiuii, XJ10p U MarHui. npocruraet 70-90% ot obrero
KaTHOHOB B Tun 3aconenms xaopuaHo-cyiabdatueiid. B | xomuuecrsa. [Ipeobnanaromue
BOJHOU CMHCTBCHHOM 00pasLe co CpeaHeH TOKCHUYHBIC COJIHU B
BBITSDKKC H CTCIICHBIO 3aCOJICHHUS ITPEOO/IATAFOIIAS HE3aCOJICHHBIX 00pasnax
pacuet COJIb HATPHUH XJI0P (MOBAPCHHAS COJIb) MPEACTABICHBI CyIb(araMu
runotetnueckux | Hanbosee 3aconeHbl ITHHUCTEIC 00pa3Lbl. | HATPHUSI K MATHUSL, A B
conech Ne7 ;m Ne 12 CPEIHE3aCOICHHOM 00pasIe:

XJIOPUAOM H CYIIb(haToM
HATpHs

5 Onpeacnenne Cpeanee CoaepKaHue TyMyca B WIS
ryMmyca cocrasiseT 0,53 % K mMacce, npu pazmaxe

ot 0,19 % (Muanmym) 10 0,95 %
(maxcumym). Io knaccudukarmm
ILJIOAOPOIUS ITOUB, 00Opa3Lpl Hia
OLICHUBAIOTCS, KAK «OCIHBICY) M «OUCHb
OCIHBICY TYMYCOM

6 OmnpeneneHue Cpennee cogeprkanue Banosoro azota 0,04 | Ilo onenke mroxopoaus ui
NPK B Banmosoii | % x macce, mpu pazmaxe (ot 0,021 o TAKXKE MOXKET OBITh OTHECCH K
dopme 0,068) % k macce. «OCAHBIM» U «OUYCHBb OCTHBIM)

Cpeanee coaepxanue BajaoBoro gocdhopa | MO COACPKAHHUIO a30Ta,

0,15 docdopa u xanus

% x macce, mpu pasmaxe (ot 0,11 g0 0,20) | Ilpu nepesoae B ppm (Mr/Kr)
% K Macce. MaKCHUMAaTIbHOE COJICPIKAHUC:
Cpennee coaepxanue 3anacos kanus 0,66 | azora -210 mr/kr; docdopa -
% x macce, mpu pasmaxe (ot 0,20 1o 1,46) | 1080 mr/kr; xamwms -2000

% K Macce nna. MT/KT.

7 OmnpeneneHue OmpeaeaCHBI TIOYTH BCE IICMCHTHI WccnenoBaHHBIN HIT COACPIKHUT
MOJTHOTO tabmuiel Menaeneesa. [1o pesynpraram TSKEJTBIX METAJIOB
3JIEMEHTHOTO aHaIn3a COJCP KAHMUS BAIOBBIX popm 3raunTensHo Hke [TJIK n

CcoCTaBa wia

3JCMCHTOB, OBLITH MPOBEACHBI CJICAYIOIIHS
OIICHKH.

A). DKomorHYeCKas OICHKA OTIACHOCTH
KCIIOJIb30BAHUS WJIA, B KAUCCTBE MMOYBBI IS
LICJICH, PACTCHUECBOICTBA, 3CMIICACITHS,
o3eseHeHns. brino mposeaeHo
COTIOCTABJICHUE COACPKAHUS BAJIOBBIX
(hopM BIEMEHTOB, C MPEACIBHO
JOTMYCTUMBIMH WX KOHICHTPALIHSIMH
(ITIK) 1 opHeHTHPOBOYHO JOITY CTUMBIMH
kouueHTparusvu (OJ1K) Bpeanbix
BEIICCTB, B OCHOBHOM - TSI?KETBIX
MeTaILIOB: Motk ; Kobanem;

Cypwma; Mapeaney; Banaouii

Ceuney, Kaomuii; Pmymuv; Meow; Huxenn,
Xnopucmutii kanui

Hunx; Humpamer; bepunnuii; Xpom. ng
OILICHKH OBLTH KCIIO/Ib30BAHBI
YTBEPKACHHBIC 0A30BBIC HOPMATHBHI 110

OJK (cMm. Tabmuny TT1K).

HzBecTHBI BOCEMB HAMOOICE
HEOOXOIUMBIX IS
SKU3HEICATCTBHOCTH PACTCHHIMA
MHKPODIICMEHTOB. JKEIE30,
Me/b, OOp, MArHHM, IIHHK,
Maprasel, KodaabT, MOTHOICH.
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Nen/n Bug aHanmsa XapakTepucT1Ka pesynbtarta MNpumedaHune
Ba/10BbIM JOpPMaM BELLIECTB.
B). OueHKa BO3MOXXHOCTU MCMO/b30BaHWSA
nna, Kak UCTOYHMKA Makpo 1
MWKPO3MEMEHTOB, B KQYecTBe . -
y06peHUS, - - OCHOBbI /191 NMPUTrOTOB/IEHUS
yaobpeHnsa nnn 3- aobaBKM K yL006peHMAM.
[ns aToli uenm 6bln pacCMOTPEHbI U
OLleHeHbI COAepXKaHne B Ue
MakpoaneMeHToB. (A30T, Poctop, Kanwii)
N BaXKHbIX /151 pacTeHW A MUKPO3/IEMEHTOB:
LnHK, MapraHed, KobansT, Megp,
>Keneso, bop.
Bopa
1 MyTHOCTb MyTHOCTb n3meHsieTcs ot 0,02 go 3,85 r/n C nucnonb3oBaHNeEM (h/IbTPOB
2 OnpegeneHne pH konebnetcsa ot 6,9 go 8,2;
pHun EC ECw = 0,74-1,54 dS/m
3 Cymma corneit 0,40- 1,12 r/n, TOoNbKO B 1 cnyyae (u3 13),
(MNOTHbIN npeBbILWAeT : /N
0cTaToKTDS)
4 OnpegeneHne Bopga nmeeT BbICOKOe KadecTB0. OHa [pw OLeHKe XMMU3Ma
aHNOHOB U NPWUrOAHA U A1 OPOLLEHUS U NS MNTBS CO/IECOAEPXAHNA 10 aHMOHAM
pasnuyaeTcs.
KaTUoHOB B - Mapokap6oHaTHO-
BOLHO XnopugHo-CynbatHas (IM-X-
BbITSDKKE C);
- M'napokap6oHaTHO-
CynbhatHo -XnopugHas (IM-C-
X);
XnopugHo-CynbaTHas-
Mmopokap6oHaTHasa (X-C-IN) n
T.4., & N0 aHNOHaMW -
MarHueBo-HaTpueBas-
Kanbupesas (M-H-K)
5 Pacuet Boga Bcex npob oueHMBaEeTCs, Kak MArkas,
YKECTKOCTU KasbumeBas 1 oguH obpasel, (5) -
BOAblI YMEpPEHHO XeCTKas, Ka/lbLieBas,

SAK/TKOHEHWE K ITNABE 1

-B pesynbTaTe MpoBeAeHHbIX aHa/IM30B Ha COCTaB Maa' M MYTHOCTb BOAbl® PycnoBoro
BOAOXpaHWAnLWa, 6b1N10 BbIAB/EHO ClefyloLLee:

-Mo mMexaHnyeckomy cocTaBy obpasubl una - pasnuyaroTcs. M3 16 o6pasuoB, 5 0OTHeCeHbI
K CPeAHUM CYT/INHKaM, 2 - K NErKNUM CYrMHKaMm, 2- K rfiMHam, 4 - K cyrnecsam, n 3 -K neckam

-O6pasubl nna He 3acosieHbl, N0 EC 1 no gpyrnm knaccugpukaumsam, 3a UCKII0YEHUEM
obpasuya Nel2 (EC. . dS/m),

-OnpegeneHne rymyca M BasoBOro cofep>aHms nuTaTeflbHbIX 3/1eMeHTOB, N0 MeTOoAuNKe
NPUHATON B arpoxMMum, nokKasasno, YTo JOHHbIE HAHOCbI OLEHNBAKOTCS, KaK «befHble» U «O0YeHb
6enHble» rymycom n NPK.

-BanoBoe KOMMYeCTBO NUTaTeNbHbIX 3/1eMeHTOB octopa n Kanus, PK, onpegenéHHoe

1 MexaHNYEeCKMiA COCTaB HAHOCOB, (TEKCTYpa una), onpeaenedne pH n EC, cymma coneid (MNoTHbI ocTatok, TDS), onpeaeneHve
aHWOHOB ¥ KaTWOHOB B BOAHOI BbITSXKKE, OMnpejeneHve rymyca, onpegeneHne NPK B BanoBoii (opme, onpegenieHvie noiHoro
31EMEHTHOTO COCTaBa Una

MyTHOCTb, onpegeneHne pH n EC, cymma coneid (N1oTHbIA ocTaToOKTDS), onpefeneHve aHWOHOB M KaTUOHOB B BOAHOM
BbITSKKE
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MacC CIEKTPAJIbHBIM aHAJIN30M, TAK)KE€ HEBBICOKOE, M, HaXOAWUTCS B TOW K€ Ipajalli HU3KOU
obecniedeHHOCTH (B TIepecyere Ha %0).

— Macc-crekTpalibHbIM aHAIM30M JOHHBIX OTJIOKEHUN BBISIBJICHO OTCYTCTBUE KOJIMYECTBA
BpeAHBbIX BewecTB, npesblmaromux [IJIK u Hamuyme BCEX MUKPO3JIEMEHTOB IOJIE3HBIX IS
pacTeHuil: xKene30, Melb, O00p, MarHUil, WHK, MapraHel], KoOanbT, MOJTUOIEH.

— UccrnenoBannbple mpoObl BOABI HMMEIOT MyTHOCTH B mpepenax 0,70-3,85 r/m. Ilo
XUMHUYECKOMY COCTaBY, 3a MCKIIFOUEHHEeM OmHOro odOpasua Bombl (00p.5). Bee obpasubl BOmbI
UMEIOT O4eHb xopomue ceoiicta pH 6,9 no 8,0; EC, menee 1 dS/m, TDS wmenee 1 /i, Bona
MPUTrOMHA JJI TUTBbEBBIX M HHBIX LeJel (XO3SHCTBEHHO-OBITOBBIX, MPOMBIIUICHHBIX U
UPPHUTALIOHHBIX ).

—B cocraBe wna PycnoBoro BOAOXpaHWIMINA MPUCYTCTBYET TMMOYTH BCsS Tabiuna
MenneneeBa M BCE  MOJIE3HbIE  MHKPOSJEMEHTBI, Hanbojee  HEOOXOMUMBIX LIS
JKU3HEAESITEIbHOCTH pacTeHuil (Kene3o, Menb, OOop, MarHui, IWHK, MapraHern, KoOaJbT,
MOJTUONIEH);

—Conocrasinenne IIJIK u (dakTudeckoro coaep:kaHusl TSDKEIbIX METaiOB B HIIE,
MOKa3aJlo, YTO BO BCEX OOpasmax, Mo BCEM IOKA3aTeNsIM, COAEPKaHUE TSIKENBIX METAJUIOB HE
MPEACTABJISIET HUKAKOW ONMAacHOCTH. DakTU4YecKkoe cofepkanue BpenHelx 3eMeHTos Hike 11J1K,
N0 HEKOTOPBIM 3JieMeHTaM B 50-60 pa3. C TOUKM 3peHHs] METULMHBI COAepikaHue KodanbTa
noBbilieHO. OMHAKO, 3TO IIEHHBIH MHKPO3JIEMEHT, CIIOCOOCTBYIOIIHMI YCBOSHHIO a30Ta U
obecnieunBaromuii mpudasky yposkas 10 10 %;

—AHanM3 TMOKas3aj, 4YTo (32 HCKIIOUEHHEM OJHOro obpasua cO CpegHeill CTEemeHbIO
3aCOJIEHHsI), TIOYBA HE 3aCOJIeHa. JTO SBJSAETCS OONBLUIMM IUTFOCOM, OCOOEHHO B YCJIOBHUSX
Hu30Bbsl Amynapeu, ECe, B UCCliefOBaHHBIX OOpasmax uja, Haxoautcs B uHTepBaje 0,6 - 2.0
dS/m, a TDS. = 0,068 - 0,0184 % x mMacce.

—Omnpenenenre rymyca 1 BaJIOBOTO COACPIKAHUS MUTATENIbHBIX 3JIEMEHTOB, 10 METOIUKE
MPUHATON B arpOXHUMUH, TIOKA3aJI0, YTO JIOHHbIE HAHOCHI OIICHUBAIOTCS, KaK «OeHBIe» U «OYEHb
6enubie» rymycom u NPK;

—Bopa BogoxpaHunuIna, O4€Hb BBICOKOTO KAa4eCTBA M MPUTOJHA AJI MUTHEBBIX U WHBIX
LeJIel 10 CAHUTAPHBIM HOPMaM (X035HCTBEHHO-OBITOBBIX, TPOMBIIIJICHHBIX U UPPUTALIUOHHBIX ).
HccnenoBanubie mpoObl BOJIBI UMEIOT MyTHOCTDh B mipenenax 0,70-3,85 r/n. AHanu3 ykasal, 4To
noYBa HE 3aCOJIEHa, YTO SBJSIETCS OONBLIMM IUIFOCOM, OCOOEHHO B YCJIOBHUSIX HH30BBS
Amynapbu. ITo xuMu4eckoMy coctaBy UMEIOT OueHb Xoporne coiictsa pH 6,9 no 8,0, EC (3a
uckiroyenneM 1 obpasma) meree 1 dS/m, TDS, okoio 0,5 r/n.
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I'VIABA 2 OIPEJAEJEHUE HNOTEHHHUAJIBHOI'O NPUMEHEHHUA HWJIA.
PE3YJIbTATBI MOUCKOBO-UCCIAEJOBATEJIBCKOM PABOTDBI C
NC1OJb30BAHUEM OINIYBJINKOBAHHBIX NCTOYHHUKOB JAHHBIX
IMPOBEJTEHHbBIX AHAJIN30B

AHanM3 MUTEPaTyPHBIX UCTOYHUKOB ITOKA3aJl, YTO JUII HAHOCOB (JIOHHBIX OTJIOXKEHUH) B
PEKOMEHA0BAHO J1BA BU/A UCMOJIb30BAHUS!
buornueckoe HCNoJIbL30BaHHUE:
—  HENOCPEeNCTBEHHOE MNPHUMEHEHHE [JIs LeJed MeNHopaluuy 3€MeNb Ha CyIIEeCTBYIOLINX
CBAJIKax;
— TIOBBILICHHE BBICOTHI HU3MEHHBIX PAaiOHAX W/WIKM CTPOUTENIHCTBO HOBBIX 3€MENIbHBIX
y4acTKOB, HallpUMep, MOBBIIIEHUE;
— nasgmadTHOTO AM3aliHAa,
—  CeJIbCKOE XO035HCTBO;
—  JIECHOE XO3SIUCTBO;
—  CaJOBOACTBO U T.A.
AOHoTHYeCKOe HCII0JIb30BAHHUE:

CTPOMTENIbHBIA MaTepHall, HCIOIb3yEeMbIil B OETOHE HITH ChIPbE JUJIS [IEMEHTOB, TPENapaToB
BMECTO INIMHUCTBIX KOMIIOHEHTOB.

Ha ocHoBe ananm3a OONBIIOrO KOJWYECTBA OMYOJMKOBAHHBIX HMCTOYHHKOB U
COMNOCTABJICHUs] UX C PE3YJIbTaTaMH POBEIECHHBIX AHAJIU30B, CAEIaHbl CAEAYIOIINE BbIBOBI.
I. Oxonoruyeckue pucku

—Comocrasnenne IIJIK u ¢akTudeckoro comep’kaHus TSDKEIBIX METaUIOB B HIIE,
MOKa3aJlo, YTO BO BCEX OOpasmax, Mo BCEM IOKA3aTelsiM, COAEPKaHHE TSIKENBIX METAJUIOB HE
NPEACTaBIsIET HUKAKOH OMacHOCTH (32 MCKIIFOYEHHEM TIIMHUCTOro o0pasia uia, 1o HOMEPOM
12). ®akTHueckoe conepkaHue BpenHbIX seMeHToB Hike I1/IK, mo HeKOTOpBIM 3JieMeHTaM B
50-60 pas.

—ITapagokcanbHbIM sIBIsiETCS (DAKT, YTO, C SKOJOTMYECKONW TOUYKU 3PEHHs, COIEpPKAHHE
MHUKPOJJIEMEHTOB. KOOAIbT, BaHaAUN OOp, MOJIMOIEH, LIMHK, ME/b, HUKEJIb, MapraHell, KOTOpbIe
SIBJIIFOTCSI TIOJIE3HBIMU MUKPO3JIEMEHTAMHU, B TO K€ BpEMs CUMTAIOTCS] U BPEAHBIMHU 3JI€MEHTaMU
(TSDKENbIMUA METAJIJIAMH) C TOYKH 3PEHUS] MEAMLUHBI, 0€30IaCHOCTH MOUBBL. DTO OTHOCHUTCS H K
MaKpO3JIEMEHTaM: a30T U Kajuii [8...10].

—IIpu oueHKe BO3MOXKHOCTH NPUMEHEHUS JOHHBIX OTJOXEHMH B IOYBaX, OCHOBHBIM
(bakTOpOM SBJISIETCS CONEPIKAHUE 3arPsI3HIIOIINX BELIECTB

— HMuadopmanus 0 MUHIMAIBHBIX KOJMYECTBAX BPEIHBIX KOMIIOHEHTOB B Hiie PycioBoro
BOJIOXPAHWINIIA, SBJIAETCA IOJOXUTEIbHBIM MOMeHTOM. Mcxonas u3 3TOro, MOXKHO
PEKOMEHIIOBATh WJI U ISl OMOTHYECKUX B aDMOTHYECKHX IIeTEH.

II. OTHocUTeIbHO NPUTOAHOCTH HJIA AJISI epepadOTKH KOHKPETHOI0 BHAA NMPOAYKIHH

1. MukpoynoOpeHust -  KOMIUIEKCHbIE  COAQJIaHCHPOBAHHbIE  XHUMHYECKHE  COCIUHEHHS
MHKpPO3JIEMEHTOB (B BHIE€ KATHOHOB METAJUIOB) C MOJIEKYJIAMH OPTraHHUYECKHUX KHUCIIOT
(MPUPOIHOTO MM CHHTETHUYECKOTO MPOHMCXOXkIeHMsT). X Ha3piBaroT xenmaramMu. KomriekcHbie
MHUKPOYAOOpEHUs]  TNPEACTaBSIIOT  cOOOH  TPyAHOPACTBOPUMBIE — KaIlCyJbl, CIOCOOHBIE
NOJNUTHIBATE PACTEHUS HEOOXONMMBIMH 3JIEMEHTAMH B TEYEHHE MJIUTEIBHOrO MepHoAa,
MO3BOJIAIOLIME YBEIUUUTDh yporkaiiHOCTh Ha 10 — 20 %

2. BBICOKOKAa4e€CTBEHHBIN 3KOJOTHYECKH YUCTBIN MPYHT, HE COAEP KA BPEAHBIX BEILECTB U, B
TOM 4YHCIIE BOJOPACTBOPUMBIX cojei. M, moObITBII W3 BOJOXpAHWIMINA MOXKET IIHPOKO
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UCTIONb30BAThCS ISl CTPOUTENbHBIX M JaHMIA(THBIX paboT, Ui PEeKyJIbTHBALMHU 3EMEJNb
CYLIECTBYIOIIUX CBAJIOK, MOBBILIEHUS] BHICOTbl HU3MEHHBIX TEPPUTOPHUH, CTPOUTEIBCTBA HOBBIX
3€MEJIbHBIX YYACTKOB, CTPOUTENbHBIX U JaHAA(PTHBIX paboT o 01aroycTpoHCTBY TEPPUTOPHUU
BMECTO APYTOro NpUBO3HOIO IPYyHTA.

3. Kpome TOro oOH MOXeT OBITH HCIIOJNIB30BAH. IPU O3EJIEHEHHH TOPONIOB, CO3MaHUU
JIECONMMTOMHUKOB, Ca/IOB, TEIUIUL, KJIYyMO Ha TEPPUTOPHSIX BOKPYT aAMHHHUCTPATUBHBIX 3[IAHHH,
CTaJIOHOB, BBICTABOYHBIX 3QJI0B M APYTHX BAXKHBIX OOIIECTBEHHBIX 3[aHUMN.

4. B kauecTBe HACBIMHOIO IPYHTa, WJI MOXXHO HCIOJB30BaTh NPU CTPOUTEILCTBE IOPOXKHOIO
NOJIOTHA, YKPEIUIEHUH (HapaluBaHUH) 1aMObl BOJOX PAHUJIHIIA.

5. TIpousBoAaCTBO 4YHCTOro KoOambTa. M3roToBieHHWE OTHOENBHOTO MUKPOYAOOpEHUs st
pPacTeHUEBOACTBA.

6. IIpon3BoacTBO CBHIPLHOBOrO Kupnuya. YacTe HaHOCOB MMEET O4YEHb BBICOKOE COAEp KaHUE
rmuHUCTBIX dactul, 70-80 %%, mpakTuuecku Bce OOpas3lbl HE 3aCOJICHBL, 3TO SBISETCS
OCHOBHBIMH TPeOOBaHUSIMH JJIsi MPOU3BOACTBA KHpnuya. OQHAKO MPHU CO3MaHUHU LieXa MOXKHO
IIPOBECTH JIONOJHUTENbHbIE HCCIIEIOBAHUS Ha MECTE, B COOTBETCTBUU C IPUIIOJKEHHEM X.

Ilpumeuanue: ]J{nst Toro, 4roObl OKOHYATENBHO YOEOUTHCA B HAJIMYUU (WJIM OTCYTCTBUH)
nUTaTebHbIX 3JeMeHTOB, rymyc U NPK, B cocTaBe JOHHBIX OTJIOKEHHI, JKEIaTebHO B3STh U
UCCJIEZIOBATh HECKOJIbKO TMpOo0 TMyJNbIbI, OTKauuBaeMoll ¢ Haubojee TryOOKMX YacTei
BOJIOX PAHUJIMLIIA.

JAKJIIOYEHUE O PE3VJIIBTATAX BUHOXUMHUYECKOTO AHAJIM3A WIA
PYCJOBOI'O BOJOXPAHWJIMIIIA (TMI'Y). OBOCHOBAHHUE CIHCKA
NPOAYKIIAUM W ONHUCAHHME WX MOJIE3HOCTH JISI IOJIb30BATEJIEM
BOAHO-OHEPTETUYECKUMHU PECYPCAMHU TMI'Y.

B coorserctBun ¢ TexHuueckuM 3anaHue mno kKoHtpakty Ne EMP-2022-C-026 or
20.01.2022 r.,, HUMHUBII Obumi mpoBeneHsl JaOOpaTOpHbIE AaHAIHM3BI, KOJHMUYECTBEHHAs W
KAa4eCTBEHHAsI OLIEHKAa COCTaBa IOHHBIX OTJIIOXKEHUH (Mia) U BOIbI PyclioBOro BOIOXpaHUIIHINA
(TMI'Y). IIpobsr nonHbIX oTiokeHuH (16 en.) ObLTH B3STHI C TUIyOWHBI CJOSI OTJIOKEHUH He
mernee 0,5 M., OKOJIO ype3a (TOpHU30HTA) BOIBI 1O MEPUMETPY BEpXHEro Obeda IUIOTHHBI Yallu
BOJOXpaHWMIIa. B cBoro ouepens, mpoOr! Boxbl (13 ex.), Takke B3STHI 10 IEPUMETPY IIIIOTHHBI
CO CTOPOHBI BepxHero Obeda ¢ JocTynHbIX it oTOopa ryouH: 1-2 M u Gonee.

HccnenoBanust 3aKkiIOYaIUCh B BBIMIOJHEHUH J1AOOPATOPHBIX AaHAJIM30B OOpPasLOB IO
yTBEPKAEHHBIM MexnyHapoaHeiM MeronukaM u 1'OCTam. PesymbraTel aHanm3oB ObLIH
OLICHEHBI 110 M3BECTHBIM OT€YECTBEHHBIM H 3aPYOEKHBIM KIACCHU(PUKALIUSIM.

JlabopaTtopHBIMU HCCIIEIOBAHUSIMH OIPENEIICHO:
- Texctypa (MexaHU4YeCKUii, (PaKIHMOHHBII) COCTaBA WA,
- XUMHUUECKUH COCTaB Wja 1Mo JaHHbIM BogHOW BHITSDKKM (pH, EC, aHMOHBI, KaTHOHBI,

TUTIOTETHYECKHI COCTAB CONEH);

- ArpoxuMHu4ecKuil CoOCTaB MJla: CoAep kaHNe rymyca U BajioBbix 3anacoB NPK;
- [TonHbIN 37M€MEHTHBIN COCTaB wia (COmEp:KaHUe MAaKpO- MHUKPO 3JIEMEHTOB U BPEOHBIX

BEIIECTB),

- MyTHOCTb U xumuueckuii coctas Bonsl (pH, EC, aHHOHBI, KaTHOHBI).
Ha ocHoBaHNY NPOBEAEHHBIX aHATN30B BBIABIEHO CIeNyOLIee:
- ITo MexaHM4YECKOMY cOCTaBy 0Opasubl mia - panudarorcs. M3 16 obpas3uos, 5 orHeceHb!

K CPEIHUM CyITIMHKaM, 2 - K JIETKUM CyIJIMHKaM, 2- K DNIHHaM, 4 - K cynecsam, U 3 - K
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neckam;
O6pasubl nna He 3aconeHbl, Mo EC u no gpyrum Knaccuukaumsm, 3a UCK/KYEHUEM
obpasya Nel2 (EC.. dS/m). OwmanasoH wusmepeHus pH, EC, TDS, cogepxXaHus
aHMOHOB-KaTUOHOB 1 cofelt B obpasuax una (N0 JaHHbIM aHau3a BOLHOW BbITSXKKM)
nokasaH B Tabnuue ..
Tabnuua 1. Anana3oH U3MeHeHNs XMMUYeCKOro coctaBa B obpasyax mna, no jaHHbIM
aHanmsa BOAHOW BbITSXKKU U3 UNa

Copaep>kaHne MOHOB,

S AED r'mnoteTnyeckne conun, %
< - MUNANTPaMM-3KBMBaIeHT/100 r.
IS = 8
(5] n ;%
E H ECe, ZkE . % < N @ D
g§ P dsim ¢ o ~ + Qe 9 8 © =23%
x X [e) o] 63 an 0 2] °2) ~ © = S &S
o C e O b 2 [¢] o] =) 3 S 3S o
C & I £ O S 3 Ox o

5 o

8 0 F

Max 89 7,0 0,502 0,580 5,034 1914 1,200 0,986 5,264 0,024 0,062 0,059 0,074 0,294 0,370

Min 85 06 0,068 0,300 0,148 0,499 0,400 0,197 0,471 0,012 0,012 0,012 0,016 0,009 0,044

Diff 04 64 0434 0,280 4,886 1414 0,800 0,789 4,793 0,011 0,050 0,048 0,058 0,286 0,327

OnpegeneHve rymyca v Ba/oBOro COAepPXXaHUS MUTaTE/bHbIX 3/IEMEHTOB, M0 MeTOAUKe
NPUHATON B arpoOXnMMmMK, NoKasano cofep>KaHue B JOHHbIX HaHocax:

- Nymyca: 0,11-0,55 9%;
- AsoTta: 0,02-0,11 9%
- docgopa 0,11-0,20 %;
- Kanusa 0,2-1,46 %.

CornacHo arpoxumMmyeckoi Knaccmukaumm rno 06ecnevyeHHOCTU MOYB MUTaTENIbHbIMU
aneMeHTamMu, obpasubl WMa OLEHUBAKTCA, KaK «befHble» W «O4YeHb OefHble» TYMYCOM WU
KPKBanoBoe KO/IMYECTBO MNUTaTeslbHbIX 3neMeHTOB hoctopa n Kama (PK), onpegenéHHoe
Macc CreKTpa/ibHbIM aHa/IM30M, TaKXe HeBbICOKOe, U (B mepecyeTe Ha %) HaxoLuTCs B TOW ke
rpagaumn no Knaccmgmkauymm o6ecnevyeHHoCTU NoYBbI.

Macc-cneKTpanbHbIM aHa/IM30M [LOHHbIX OT/I0KEHWIA BbISBAEHO OTCYTCTBME KOM4YeCTBa
BpefHbIX BellecTB, npesblwawwmx MAK (Tabnuua 2) a Takke Hanuyme BCeX [M0JE3HbIX
MUKPO3/IEMEHTOB, TaKMNX KaK >Kene3o, Medb, 60p, MarHuii, LHK, MapraHel, KobasibT, MOMOMLEH.

WccnegoBaHHble nNpobbl BOAbl WMMET MYTHOCTb B npegenax 0,70-3,85 r/n. o
XUMNYECKOMY COCTaBY MMEKOT 04YeHb Xopolimne cBoicTBa pH oT 6,9 go 8,0; EC, meHee 1 dS/m,
TDS meHee 1 r/n, 3a CKAOYeHNeM ogHoro obpasua Bogbl (Ne5). Boga npurogHa ans NUTbEBbIX,
X035IMCTBEHHO-6bITOBbIX, MPOMbILU/IEHHbLIX Y UPPUTALUOHHbBIX Leei.

AHanu3 6onee 30 NuTepaTypHbIX WUCTOYHUKOB MOKasas, 4YTO A9 HAHOCOB (JOHHbIX

OT/IOXKEHWIA) PeKOMEHJ0BAHO fBa BMJa UCMO/Mb30BaHMS:

BuoTnyeckoe ncnosnb3oBaHue:

- HErnocpeaCcTBEHHOE MPUMEHEHWe ANA Uefeil Menuopaumn 3emenb Ha CyLLEecTBYHOLUX
CBa/IKax;

- NOBbILLUEHNE BbICOTbI HU3MEHHbLIX PaioHOB W/MAN CTPOUTENILCTBO HOBbIX 3eMeSIbHbIX
y4yacTKOB, Hanpumep, nosbilLeHue;
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naHawagTHbIA An3aiiH;

CeNbCKOe X03AMCTBO;

NIeCHOe X035AUCTBO;

CafloBOACTBO U T.A4.
AGNOTNYECKOE UCMO/Ib30BaHME:

CTPOUTENbHbLIN  MaTepuan,
npenapaToB BMECTO F/IMHUCTbIX KOMMOHEHTOB.

NCrosib3yeMblid

B 6eTOHE WAM Cbipbe AN LIEMEHTOB,

Tabnmua 2. OueHKa COfEPXaHUs TshKeNnbIX MeTanioB (BPeAHbIX 3/1EMEHTOB) B AOHHbIX

OT/IOXKEHUAX (KPUTEPUM OMACHOCTU NPUHATBLI NO INTEPATYPHbLIM JaHHbIM [ . 10 ])
naK*
WNHTepBan
BELLECTBA, O6uyme
HanmeHoBaHwme . COfepXaHus Hwxe (Bbiwe) MAK,
O603HaueHne BeLLleCTBA MI/KI M0YBbl, CaHUTapHbIMN, B 06pasLiax UNCNo pas
C y4eToM Mr/Kr
(hoHa wna, Mr/kr
B 1,0...2,6 pa3 Hwke onacHoro
As MbILLbAK 10 (OAK™**) Lo 5-14 YPOBHS
(ckntoueHre 12i 06p.)
5,0 ) Bbiwe MAK B 1,1..3,0 pasa,
Co KobansT (MoABWXHBbII) 5 » -16 HO 3TO MUKPO3/1IEMEHT
B 3,8...9,8 pa3 HWxXe onacHoro
Sb Cypbma 45 50 05-12 VPOBHS!
B 1,9...3,9 pa3 HWXe onacHoro
Mn MapraHet| 1500 1500 380 -790 VPOBHS
o B 1,4..1,8 pa3 HWXe onacHoro
Vv BaHaauii 150 150 84 - 110 VPOBHS
_ ) B 1,6...2,9 pa3 HWKe onacHoro
Pb CBUHeL, 32 (O4K=130) 32 112 VOOBHA
o B 5,6.45,5 pa3 HWke onacHoro
Cd Kagmun 2,0 (O4K) 0,01 - 0,09 VPOBHS
B 16.43 pa3 HwKe OrnacHoro
Hg PTyTb 5 0,05 - 0,14 YIPOBHS
_ B 1,3.2,6 pa3 Hwke onacHoro
Cu Megb 55 (O4K=132) - 23 - 47 YOOBHS1
B 1,0.2,6 pa3 HWXe onacHoro
Ni Huvikenb 85 - 19-52  ypoBHs.
(MckntoueHre 120 06p.)
XnopucTbIii MpeBbILLAET, HO 3TO FOTOBOE
K Kanuii (~O) 560 (360) 5000 1000 - 1900 yI0BPEHIe, He 3arPsBHITENb
Mo OAK B 1,2 18 pa3 Hwke
Zn LivHK 220 (O4K) 38 -85  OnacHoro yposHs
(NckntodeHre 12 06p.)
) 310 yaobpeHue, He
N Hutpatbl 130 225 210 -680 3arPSEHATENE
o B 28.68 pa3 Hwke ornacHoro
Be Bepunui 50 1Tt ynopug
Cr Xpom . 58 - .. B 1,2..1,7 pa3 HWXe OnacHoro

YPOBHSI

*MAK - npefenbHo-gonycTmas KoHueHTpaums; **O4K - opueHTUPOBOYHO-40MYCTUMasA KOHUEHTpaLns
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BbIBO/IbI
Ha OCHOBE M3y4eHus1 cBbilIe 30 ormyOIMKOBaHHBIX HCTOYHUKOB, B COMTOCTABJICHUH C
pe3yJibTaTaMH MPOBEEHHbBIX aHATU30B.
I. Oxonoruyeckue pucKH Npu HCNoab30BaHNHU Uaa Pyciosoro Bogoxpanuauma (TMI'Y)

1. Conep:kaHue MHKpPO3JIEMEHTOB. KOOANBT, BaHAAMA O0Op, MOTUOIEH, [IMHK, ME/lb, HUKEb,
MapraHel], KOTOpbIE SIBJISIFOTCS IMOJIE3HBIMH MHUKPO3JEMEHTaMM [JIl BbIpall[UBaHUs
KYJbTYPHBIX PACTEHHH, C SKOJOTHUYECKON (MEIULIMTHCKON) TOUKU 3PEHHS O O€301MacCHOCTH
MOYBBl, CUUTAKOTCS BPEOHBIMU 3JIEMEHTaMH (TaK HA3bIBAEMBIMH, «TSDKEIBIMHU
MeTaJ'I.]'IaMI/I>>3). DTO OTHOCHUTCS TaK)K€ M K MAKPO3JIEeMEHTaM: a30T u kanuii [§8...10];

2. Comnocrasnenne [1JIK u (hakTHUECKOTO COMEPIKAHUS TSIKEIBIX METAJIOB B MJI€ MTOKA3aJIo,
YTO BO BCeX oOpasuax, IO BCEM IMMOKA3aTelssiM, He MPECTABISET HUKAKOW ONAacHOCTH (3a

UCKJIFOYEHHEM TJIMHUCTOro obpasua mia, nog HoMepoMm 12). [To HEKOTOPBIM 3JIeMeHTaM
(xanMui, OepryuTHi, PTYTh), PaKTHUECKOE CONEpKaHNe BPEAHBIX 3JeMeHTOB Hinke TT/IK
B 50-60 pa3 (Tabnmua 1),

3. Ilpn oueHke BO3MOKHOCTH NPUMEHEHHMs] JOHHBIX OTJIOKEHMH B IIOYBAaX, OCHOBHBIM
(bakTOpPOM SIBISIETCS COEPIKAHUE 3arPsI3HIIOIINX BEIIECTB,;

4. HupopMaimsi 0 MUHUMAJIbHBIX KOJIWYECTBAX BPEOHBIX KOMIIOHEHTOB B Hie PycioBoro
Bogoxpanmwmma (TMI'Y), sBiseTcsl MOJOXKUTENbHBIM MOMEHTOM. Mcxonst w3 3Toro,
MOYKHO PEKOMEHI0BATh WJI, KaK JJIsl ONOTHYECKHX, TaK U JUIsT AOMOTHYECKUX LENeH.

I1. IllpuroaHocTh KA AJis1 nepepadoTKH KOHKPETHOr0 BUAA NPOAYKIHH
BrICOKOKa4eCTBEHHBIN 3KOJIOTMYE€CKH YUCTBIN IPYHT, HE COAEPKAIUMMI BPEIHBIX BEIECTB

U, B TOM YHCJI€ BOAOPACTBOPUMBIX COJIEH, HO OOraTblii MHKPO3JEMEHTAaMH HJI, HOOBITHIH U3
BOAOXPAHWINILA MOXET IIUPOKO UCIOJIb30BAThCS, B KAYECTBE!

1.  MukpoynoOpeHust - KOMIUIEKCHbIE COajlaHCUPOBAaHHBIE XHMHYECKHE COCIUHEHUS
MHKpPO3JIEMEHTOB (B BHIE€ KAaTHOHOB METAJUIOB) C MOJIEKYJIAMH OPTraHHMYECKHUX KHUCIIOT
(MIPUPOIHOTO WJIM CHHTETHUYECKOTO MPOHMCXOXkIeHMs). X Ha3pBaroT xenmaramMu. KomriekcHbie
MHUKPOYAOOpEHUs, TMPEACTABISIFOT COOOW  TPYOHOPACTBOPUMBIC — KAICYJIbI,  CIOCOOHBIE
NOJNUTHIBATG PACTEHUS HEOOXONMMBIMH 3JIEMEHTAMH B TEYEHHE JIIUTEIBHOrO MEepPHOAa,
MO3BOJIAIOLIME YBEIUUYUTDb yporkaiiHOCTh Ha 10 — 20 %,;

2. TlpomwsBomcTBO umcTOro kodanbra. M3roToBleHHE OTAENBHOTO MHKPOYOOOpeHHs st
PacTEeHUEBOACTBA,

3. B kauectBe cpembpl s BEPMHKYJBTHUBUPOBAHMS,  IPOU3BOACTBA  LEHHOIO
OPTaHOMMHEPATBHOTO YOOOPEHHUS! C WCIOJIb30BAHUEM KATU(POPHHUICKOTO YepBsi (TEXHOJOTHS,
NOCTaBJIEHHAs! B 3apyOeKHOH MPaKTHKE Ha MPOMBILIUIEHHYIO OCHOBY, MO3BOJISIET H30aBUTHCS OT
HAKATUTUBAIOIIErOCs OCaJka M MOJy4aThb JOXOA 3a CYET pealn3alidd 3TOro ynoOpeHus ais
BBIPAIIUBAHUS CEIbCKOXO3HCTBEHHBIX KYJIBTYD);

4.  JIns CTPOUTENBHBIX W JAaHAWA(THBIX paboT: PEeKyJbTHBALUU 3€MENb CYIIECTBYIOLINX
CBAJIOK, MOBBIIICHNUsS] BBICOTbI HU3MEHHBIX TEPPUTOPHUH, CTPOUTEIBCTBA HOBBIX 3EMENBHBIX

7 Chucox masicenvix memannos obwruno exmouaem MBIUBAK, CEUHEY, KAOMUL, pIMymb, XPOM, MeOb, YUHK, HUKeb,
celen, cepebpo, cypvmy, Mapeawey u Hexomopvie Opyeue. OHU MOSYM NPUCYMCIBO8AMb & NoYge, ode U
ammocgepe. Memannvt Mo2ym HAKANIUBANBCS 8 NUMLEGLIX NPOOVKMAX U3-3G UX NPUCYINCIMGUL 8 OKpYHCcaroujeti
cpede, 8 pesyiomame OeIMENbHOCY YelogeKa, MaKoli Kaxk celbCKoe X0o3aicmeo, HpOMbIMIAEHHOCb U
asmMOMOOUNILHbIE BVIXTIONYL, 8 pe3Vibmame 30ePA3HeHUs 80 gpeMs 06pabOMKY I XPAHEHUs NPOOYKIIOE NUMAHUS.
Jhoou mozym noosepeambcs 8030elicmeuio Memaiios U3 OKpycalowes cpedvt Ui npu Nnonaoanuy GHympe
3azpa3HeHHOl nuwy uny 8oovl. Haubonee mpegosichvie npeocmagumeni Mot SPynnbvl - MbIbIK, KAOMUil, ceuHey u
pmyms.
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YYaCTKOB, CTPOUTEIBHBIX U JaHMMAPTHRIX padoT mo OJaroyCTpoiCTBY TEPPUTOPUH, B3aMEH
IPYroro NpuBO3HOTO TPYHTA,

5. Tlpu o3eneHEeHUU TOPOAOB, CO3MAHWUU JIECOMMUTOMHHMKOB, CaJOB, TEIUIUL, KIyMO Ha
TEPPUTOPUSAX BOKPYT aIMUHUCTPATUBHBIX 3[aHUI, CTaJHMOHOB, BHICTABOYHBIX 3aJI0B U APYTUX
BaXKHBIX OOIECTBEHHBIX 3JJaHUI,

6. Ilpm CTPOUTENBCTBE MOPOKHOIO TOJOTHA, VYKPEIUIGHWH (HapalmuBaHWM) JaMOBbI
BOJOXPaHWIHILA,

7. B xauecTBe 3amOJHUTENS IS LIEMEHTa U OETOHOB,

8. IIpom3BonacTBO ChHIPLUOBOrO Kupnuda. HacTb HAHOCOB MMEET OUYEHb BBICOKOE COAEPKAHUE
ruHUCTBIX dactull, 70-80 %%, mpakThyecku Bce 0Opaslbl HE 3aCOJICHBI, YTO SIBJISIETCS
OCHOBHBIMH TPeOOBaHUSIMU JIJIsl IPOM3BOACTBA KUPITHUYA.

Ipumeyanue: J[ns mozo, umodvl OKOHUAMENLHO YOEOUMbCsl 6 HANUYUY (UAU OMCYMCmeEu)
numamensvHuix dnemenmos, eymyc u NPK, 6 cocmaee oonnvix omnodcenuil, jHceaamensvHo 635my
U UCCneoo6ams HEeCKOAbKO Hpo6 Nyivhsl, OMKAUUEAeMOll ¢ Haubonee 2a1yO0oKux yacmeii
B800OXPAHUNUYAL.
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Taoauua 3 (k 3ax04eHu0) - CHCOK peKOMEeHAyeMbIX MPOAYKTOB ¢ HCMOJb30BAHHEM JOHHBIX 0TJI0:KeHui PycioBoro

pogoxpanuauma (TMI'Y)

Ne BapuaHT HcnoJib30BaHUA UJA, €r0
NPHUTOAHOCTDL JJIsI MepepadoTKu .
p pep O:xupaemsbiii 3pdexT MosicHenue, 060cHOBAHHE, KOCBEHHASA
KOHKPETHBIX NPOJYKTOB.
OT HCIMOJIb30BAHHUS HJIA M0JIe3HOCTh, HCTOYHUKH HH(popManuu
(Cnucok pexkoMeHayeMbIX NPOAYKTOB, B
TOM YHCJI€ H3BJIEKAEMbIX H3 HJIA)
| CEJIbBCKOE XO3AAUCTBO
1. | MukpoynoOpenusi - KOMILJIEKCHBIC
cOaaHCUpPOBaHHBIE XUMUYECKHUe KommnnekcHble MUKpPOYIOOpeHust
COeAMHEHUs MHUKpoaneMeHTOB (B  Buae | Jloxom 3a cder peanm3aumy yAOOpEHUs. | MPENCTaBISIOT COOOH TPYIHOPACTBOPHMBIE
KaTHOHOB  METAJUIOB) C  MOJEKyJaMH | YBeIHYeHHe YPOXKaHOCTU KyJnbTyp Ha 10 — 20 | xancysl, CIIOCOOHBIE MOAIUTHIBAT
OpPraHUYeCKUX KHCJIOT (mpuponmHoro wui | %. pacTeHus: HEOOXOOUMBIMH 3JIEMEHTAMH B
CHHTETHYECKOTO  MpPOMCXOkaeHus).  Mx Te4YeHHe JJIUTEJIbHOrO Mepruoia BPEMEHH.
Ha3bIBAIOT XEJIATAMH.
2. | IlpoussoacTBO YHCTOrO K00AIbTA. IToseineHue Ka4ecTBa MPOAYKLHH
Joxox 3a cyer peanm3anMyd  yOOOpEHUs.
U3rorosiieHne OTAEIBHOTO MUKPOYAOOPEHHS JKUBOTHOBOJACTBA U,  COOTBETCTBEHHO,
IToBbIlIEHNE KaueCTBa KOPMOBBIX KYJIBTYP.
JUIsl pACTEHHEBOACTBA. - 3J10POBbsI YEJIOBEKA.
3. | Ilpoussoacrteo OPraHOMHHEPAJIBLHOI0
ya00peHus c HCHoab30BaHmem | AOXOI 3a cuer peamisaium yaoOpeHus: ISt u
. BBIPALIMBAHUS CEIbCKOX03AMCTBEHHBIX KYJIbTYP. UCIIOJIb3YETCSl B KauecTB Bl
KATN(POPHUIICKOr0O 4YepBsi. (TEXHOJOTHS PalLMBAHHA CCTECKOXO3AUCTBE YABTYP 71 MCTOJIE3YeTe atueCTBE CPeIbl NIA
. VYBenuueHue ypoxaiHOCTH KyJbTyp Ha 10 — 20 | BepMUKYJIbTHBHPOBAHHUS.
NOCTaBJIEHHAsI B 3apyO€KHOW MpaKTHKE Ha %
MPOMBIIIICHHYE) OCHOBY ).
I CTPOUTEJBHBIE MATEPHUAJIBI U BJATOYCTPOUCTBO TEPPUTOPUUN

JUist CTPOUTENbHBIX | JaHAmWAaPTHBIX padoT:
-PEeKYJbTHBALHH 3€MeJIb CYIIEeCTBYIOIINX
CBAJIOK;

-[IOBBILIECHUE BBICOTBI HU3MEHHBIX
TEPPUTOPUH;

-CTPOUTENBCTBO HOBBIX 3€MEJIbHBIX
Y4aCTKOB,

-0J1aroyCTpOHCTBO TEPPUTOPUHU

VYy4dienue 5KOJIOTHYECKOro COCTOSIHHSI
OKpY>KarOILeH Cpenbl.
VYaydiieHue yCJIOBUH i1 NPOXKUBAHUA U

MOBBILIECHUE YPOBHs )KM3HU JIFOAEH.
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(BMECTO gpyroro, NpMBO3HOIO rPyHTA).
Mpn  03eMeHeHWM  TOPOAOB,  CO34aHUM
NeconMTOMHUKOB, CafoB, Tenauy, Kaym6 Ha
TeppuTOpUAX BOKPYr  aAMUHUCTPATUBHbIX
3[aHun, CTaAWOHOB, BbICTABOYHbLIX 3a/10B U
OPYTUX BaXKHbIX 06LLEeCTBEHHbIX 34aHNIA.

[Ona cTpouTenbcTBa [JOPOXHOIO MOJIOTHA
rPYHTOBbIX AOPOr, YKpenjeHus (HapalimMBaHumm)
Aambbl BOAOXpaHUNLLA.

B KauecTBe 3aMoNHWUTENA 4715 LeMeHTa U Ansa
6eTOHOB.

Mpon3BOACTBO CbIPLOBOr0 KMpnunya.

McnonHuTenb:
K.C.-X.H., C.H.C.

YnyudieHue 3KOJI0rMYECKOro COCTOAHUA
OKpY>XXatoLleh cpefbl.
YnydweHne ycnoBuii AN NPOXWBaAHUA WU

MOBbILLIEHNE YPOBHS XXU3HWU NIOAENA, B TOM 4unce
39KOHOMMYECKOTO MOJIOXKEHUS.

YnyudieHue 3KOJIOrMYECKOro COCTOAHUA
OKpYyXalolein cpeabl. YNAy4dlwleHue YCOBWUIA
ANS NPOXUBAHUA M NOBbILLEHWNE YPOBHS XXWU3HU
nwogeii. ObecneyeHne 6e30MacHOCTM NHOAEN B
30He BOAOXPaHMIMLA.

MoBbILEHME HAAEXXHOCTU COOPYXKEHUS.
Vimerowmiics  onbIT  MCNONMb30BaHUSA  AOHHbIX
OT/IOXEHWUI I BOAOXPAHWUMML, AaeT OCHOBaHMWe
PeKOMeHA0BAaTb NMPUMEHSITb LOHHbIE OT/IOXKEHMSA
B KayecTBe 3ano/IHNTeNss 6eTOHOB.

YpobHoe pacnosiokeHWe KUPNUYHOro 3aBoja

6113 BOJOXpaHWIMLA: 39KOHOMMUSA
TPaAHCMOPTHbIX 3aTpaT Ha [OCTaBKYy CbIpbs,
obecneyeHne  MNPOM3BOACTBA  Ka4yeCTBEHHOI
BOAOMN.

UacTb HaAHOCOB WMEET O04YeHb BbICOKOE
cojepXXaHme TMHUCTbIX YacTtuy, 70-80
%%, npakTuyeckm Bce o0b6pasubl He
3aC0MleHbl, 3TO  SABNSAETCA  OCHOBHbIMU
Tpe6oBaHUAMU ans Npon3BOACTBA
Knpnmnya.

LWnpokosa HO.U.
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10.

11.
12.
13.

CMNONMBb3OBAHHBIE NCTOUHUNKN

http://himsnab- spb.ru/articles/fertilizer/river silt features and useful properties/
https://dachamechty.ru/udobreniya/rechnoj-il.html/

YTnnusaumsa LoHHbIX OTnoxeHuii TexHonoruneii Ans O6essoxumBaHus ,,Dewatering”
https://www.elec.ru/viewerfurWfiles/2012/06/12/Predlozhenie-Ochistka-vodoemov-i-
pererabotka-ila-v.pdf
http://www.elec.ru/files/2012/06/12/Predlozhenie-Ochistka-vodoemov-i-pererabotka-ila-
v.pdf TexHOM0rnsa 1 NPoOeKT OUMUCTKN BOAOEMA U YTUNM3ALUN LOHHbBIX U0B C YHaCTUYHOMN KX
nepepaboTKON B TOBAPHYIO MPOAYKLUMUIO
https://cyberlenmka.ru/article/n/primeneme-tehnologii-pererabotki-donnogo-ila-
tsimlyanskogo-vodohranilischa-dlya-resheniya-problemy-ego-zaileniya
ttps://agriecomission.com/base/makro-mezo-i-mikroelementy-osobennosti-pitaniya-
rastenii#:~:text.

MMrneHnyeckas oueHKa KayecTBa MOYBbl Hace/leHHbIX MeCT: MeToguueckue ykasaHus. M.:
1999. - 38c. ISBN 5-7508-0153-5

http://lwww.gidrogel.ru/ecol/hv met.htm#table3

2.1.7. TouyBa, O04YMCTKa HacesleHHbIX MeCT, OTXO0Abl MNpPOM3BOACTBA W NOTPebreHns,
caHMTapHass oxpaHa nouBbl [lpegenbHO gonycTumble  KoHueHTpauyunm (MAK) u
OPUEHTUPOBOYHO-AONYCTUMbIE KOHUeHTpauun (O4K) XuMmyeckmx BelLecTB B MOYBe
FurneHndeckne Hopmatmebl ITH 2.1.7.2041— O6 I'H 2.1.7.2042— 06 W3paHune
otmnymnansHoe MockBa 2006 https://ohranatruda.ru/upload/iblock/c0a/4293850511.pdf
https://articlekz.com/article/12007

https://studfile.net/preview/9337376/page:11/

FOCT 27593-88: lNouBbl. TepMUHbI 1 ONpeLeneHuns

https://stroyfora.ru/p/post. s s s
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http://himsnab-spb.ru/articles/fertilizer/river_silt_features_and_useful_properties/
https://dachamechty.ru/udobreniya/rechnoj-il.html/
https://www.elec.ru/viewer?url=/files/2012/06/12/Predlozhenie-Ochistka-vodoemov-i-pererabotka-ila-v.pdf
https://www.elec.ru/viewer?url=/files/2012/06/12/Predlozhenie-Ochistka-vodoemov-i-pererabotka-ila-v.pdf
http://www.elec.ru/files/2012/06/12/Predlozhenie-Ochistka-vodoemov-i-pererabotka-ila-v.pdf
http://www.elec.ru/files/2012/06/12/Predlozhenie-Ochistka-vodoemov-i-pererabotka-ila-v.pdf
https://cyberleninka.ru/article/n/primenenie-tehnologii-pererabotki-donnogo-ila-tsimlyanskogo-vodohranilischa-dlya-resheniya-problemy-ego-zaileniya
https://cyberleninka.ru/article/n/primenenie-tehnologii-pererabotki-donnogo-ila-tsimlyanskogo-vodohranilischa-dlya-resheniya-problemy-ego-zaileniya
http://www.gidrogel.ru/ecol/hv_met.htm
https://ohranatruda.ru/upload/iblock/c0a/4293850511.pdf
https://articlekz.com/article/12007
https://studfile.net/preview/9337376/page
https://stroyfora.ru/p/post-888

Ne Li
0,05-
4000
1 17,0
2 24,0
3 21,0
4 24,0
5 25,0
6 26,0
7 28,0
8 13,0
9 21,0
10 22,0
11 17,0
12 39,0
13 33,0
14 24,0
15 37,0
16 22,0
Feon Ne Ni
1,0-
4000
1 19,0
2 35,0
3 30,0
4 36,0
5 37,0
6 37,0
7 41,0
8 26,0
9 36,0
10 38,0
11 31,0
12 52,0
13 45,0
14 36,0
15 51,0
16 33,0
Feon Ne Sn
0,10-:
1 1,60
2 1,70
3 1,70
4 2,00
5 2,20
6 2,10
7 1,90
8 1,30
9 2,30
10 2,00
11 1,50
12 3,20
13 3,20
14 2,10
15 3,20
16 1,70
Ffeon Ne Er
0,01-
4000
1 1,30
2 1,60
3 1,30
4 1,50
5 1,40
6 1,40
7 1,60
8 1,40
9 1,60
10 1,60
11 1,60
12 1,70
13 2,00
14 1,70
15 1,80
16 1,80

MpunoxeHunel

MepBUYHbIE laHHbIE aHa/IN30B MOJIHOT0 XMMUYECKOI0 cocTaBa una

Be
0,05-
4000
1,20
1,30
1,10
1,30
1,30
0,980
0,980
0,740
1,10
1,20
1,50
1,70
1,80
1,80
1,80
1,50

Cu
1,0-
4000
24,0
30,0
30,0
38,0
31,0
31,0
35,0
23,0
32,0
31,0
27,0
47,0
43,0
32,0
46,0
29,0

0.10-
4000
0,700
0,540
0,830
1,10
1,00
0,720
0,920
0,460
0,850
0,730
0,760
1,20
1,00
0,740
1,10
0,640

™m

0,01-

4000

0,170
0,270
0,200
0,210
0,210
0,220
0,230
0,160
0,250
0,210
0,150
0,220
0,230
0,190
0,220
0,210

B *
1,0
4000
17,0
18,0
22,0
15,0
19,0
19,0
15,0
16,0
19,0
15,0
16,0
20,0
25,0
20,0
24,0
20,0

Zn
1,0-
4000
38,0
58,0
51,0
63,0
61,0
59,0
64,0
45,0
58,0
59,0
49,0
85,0
75,0
57,0
82,0
52,0

0.30-
4000

<0,30
<0,30
<0,30
<0,30
<0,30
<0,30
<0,30
<0,30
<0,30
<0,30
<0,30
<0,30
<0,30
<0,30
<0,30
<0,30

Yb
0,01-
4000
1,10
1,70
1,40
1,50
1,30
1,30
1,60
1,30
1,60
1,50
1,30
1,60
1,70
1,50
1,30
1,40

Na *
0,004-
11%

13000
15000
12000
13000
11000
11000
11000
10000
12000
11000
13000
10000
13000
15000
9900
14000

Ga

0,10-
4000
11,0
9,70
8,10
9,30
13,0
10,0
10,0
7,50
10,0
9,50
8,70
14,0
12,0
10,0
12,0
9,40

cs
0,02-
4000
2,70
3,60
3,30
4,10
4,50
4,70
5,00
2,80
4,50
4,50
3,20
8,40
6,00
4,10
7,90
3,30

Lu
0,01-
4000
0,220
0,270
0,160
0,230
0,160
0,240
0,210
0,190
0,240
0,250
0,200
0,250
0,220
0,200
0,230
0,210

Mg *
0,004-
11%

7600
14000
12000
14000
14000
14000
16000
10000
13000
13000
12000
20000
18000
15000
19000
13000

As
0,10-
4000
10,0
8,00
9,00
5,00
6,00
7,00
7,00
7,00
9,00
9,00
7,00
14,0
10,0
8,00
10,0
10,0

Ba
0,10-
4000
680
390
320
360
700
380
460
280
440
350
310
460
440
380
410
350

Hf
0,05-
4000
1,40
0,890
0,840
0,960
0,970
0,970
0,890
0,830
1,20
0,910
0,720
1,50
1,40
0,930
1,40
1,00

AlL*
0,002-
20%

52000
66000
55000
65000
63000
63000
68000
47000
60000
60000
56000
86000
78000
68000
78000
64000

se
0.50-
4000
1,90
1,10
1,40
1,30
1,90
1,30
1,40
1,00
<0,50
0,50
1,20
2,00
1,50
1,90
1,60
<0,50

0.50-
4000
21,0
28,0
20,0
25,0
23,0
22,0
24,0
23,0
24,0
22,0
23,0
25,0
28,0
24,0
23,0
21,0

Ta
0,04~
4000
0,520
0,710
0,510
0,560
0,590
0,550
0,690
0,430
0,560
0,580
0,510
0,740
0,700
0,610
0,720
0,680

1,0-
4000
650
820
750
780
760
750
760
760
800
780
790
850
840
810
800
790

Rb
0.10-
4000
73,0
50,0
55,0
50,0
57,0
57,0
63,0
48,0
63,0
54,0
47,0
98,0
74,0
54,0
100
65,0

Ce

0,04-
4000
43,0
56,0
41,0
50,0
47,0
46,0
49,0
46,0
47,0
45,0
46,0
52,0
57,0
47,0
48,0
44,0

W
0.,08-
4000
1,00
1,60
1,30
1,50
1,20
1,50
1,40
0,960
1,10
1,10
1,00
1,50
1,30
1,00
1,50
1,00

0,008-
30%

17000
10000
12000
10000
10000
11000
12000
10000
12000
10000
10000
17000
13000
11000
19000
14000

sr
0,10-
4000
260
300
250
280
270
260
270
220
260
260
270
320
320
310
290
290

P
0,01-
4000
5,50
6,50
4,90
6,30
5,70
5,50
6,10
5,30
5,70
5,30
5,20
5,70
6,60
5,60
5,70
5,00

Re
0,01-
4000
<0,01
<0,01
<0,01
<0,01
<0,01
<0,01
<0,01
<0,01
<0,01
<0,01
<0,01
<0,01
<0,01
<0,01
<0,01
<0,01

ca*
0,005-
28%

45000
69000
57000
63000
61000
61000
64000
51000
59000
59000
60000
73000
72000
68000
64000
64000

0,10-
4000
13,0
17,0
13,0
16,0
15,0
15,0
15,0
13,0
15,0
14,0
14,0
17,0
18,0
16,0
16,0
15,0

Nd
0,01-
4000
20,0
24,0
17,0
22,0
20,0
20,0
20,0
21,0
21,0
20,0
21,0
24,0
26,0
23,0
20,0
20,0

0,05-

4000

<0,05
<0,05
<0,05
<0,05
<0,05
<0,05
<0,05
<0,05
<0,05
<0,05
<0,05
<0,05
<0,05
<0,05
<0,05
<0,05

sc
0,10-
4000
6,50
11,0
9,80
11,0
11,0
11,0
12,0
9,40
10,0
11,0
10,0
16,0
14,0
11,0
13,0
11,0

Zr*

49,0
34,0
26,0
34,0
34,0
36,0
38,0
32,0
37,0
34,0
28,0
54,0
44,0
31,0
49,0
32,0

sm
0.01-
4000
3,40
5,00
3,60
4,10
4,00
4,10
4,30
4,70
4,20
4,90
3,80
5,00
5,70
4,30
4,20
4,30

Au >
0.,05-
4000
<0,05
<0,05
<0,05
0,126
<0,05
<0,05
<0,05
0,074
<0,05
<0,05
<0,05
<0,05
<0,05
<0,05
<0,05
<0,05

Ti*
0,0006-

2000
2900
2300
2700
2600
2500
2700
2300
2600
2500
2400
2900
3100
2700
2700
2500

Nb

0,005-
4000

6,60
8,00
6,30
7,70
7,70
7,10
7,70
6,30
8,00
7,40
6,90
8,80
8,90
7,30
8,50
6,80

Eu
0.01-

4000

0,890
0,740
0,660
0,710
0,990
0,700
0,820
0,580
0,790
0,700
0,630
0,960
0,850
0,750
0,740
0,700

Hg
0,03-
4000
0,095
0,105
0,100
0,085
0,049
0,075
0,135
0,080
0,095
0,065
0,085
0,060
0,120
0,085
0,075
0,130

0,10-
4000
100
93,0
100
85,0
84,0
87,0
89,0
96,0
100
93,0
99,0
110
100
95,0
100
100

Mo
0,10-
4000
0,800
5,20
1,50
2,60
1,10
0,400
0,600
0,200
0,400
0,100
0,300
1,00
0,400
6,00
3,00
1,60

Gd
0,01-
4000
2,80
4,20
2,90
3,80
3,70
3,60
3,40
3,80
4,10
3,90
3,90
4,10
4,50
4,00
3,90
3,70

I
0,01-

4000

0,280
0,380
0,290
0,290
0,380
0,380
0,390
0,240
0,330
0,320
0,230
0,430
0,460
0,300
0,530
0,320

cr

1,0-

4000
86,0
64,0
76,0
58,0
58,0
60,0
60,0
73,0
76,0
66,0
73,0
78,0
71,0
68,0
71,0
77,0

0,05-
10,0
0,460
0,300
0,220
0,350
0,240
0,300
0,390
0,190
0,430
0,290
0,290
0,520
0,370
0,270
0,420
0,190

b
0,01-

4000

0,440
0,530
0,420
0,470
0,510
0,480
0,470
0,490
0,510
0,480
0,430
0,480
0,580
0,530
0,540
0,480

Pb

0.1-
4000

13,0
16,0
13,0
18,0
16,0
15,0
16,0
11,0
13,0
15,0
12,0
20,0
18,0
14,0
19,0
14,0

MpunoxeHwne 2

0,002-
10%
380
650
540
620
630
620
660
470
590
590
540
790
770
630
780
590

Cd

0,005-
4000

0,052
0,058
0,032
0,052
0,058
0,045
0,026
0,022
0,089
0,022
0,022
0,078
0,078
0,055
0,061
0,011

Dy
0,01-
4000
2,90
4,00
3,10
3,20
3,30
3,40
3,50
2,70
3,30
3,10
3,10
3,20
3,70
3,00
3,10
3,20

Bi
0,01-
4000
0,150
0,270
0,190
0,200
0,250
0,270
0,270
0,180
0,200
0,230
0,160
0,370
0,230
0,180
0,350
0,190

0,006-
30%

16000
29000
25000
29000
30000
30000
32000
21000
28000
29000
25000
41000
38000
30000
39000
27000

0,036
0,061
0,057
0,049
0,057
0,041
0,053
0,044
0,060
0,044
0,028
0,048
0,044
0,032
0,052
0,065

Ho
0,01-

4000

0,490
0,620
0,480
0,550
0,490
0,490
0,550
0,470
0,540
0,500
0,480
0,600
0,610
0,490
0,530
0,490

Th
0,01-
4000
7,10
9,70
7,10
9,40
8,90
8,80
9,70
7,70
8,70
8,20
7,50
10,0
12,0
8,10
10,0
7,60

co
0,10-
4000
5,60
10,0
9,70
11,0
11,0
11,0
13,0
8,00
10,0
11,0
9,20
16,0
14,0
11,0
16,0
10,0

0,01-
4000
1,50
1,90
1,40
1,80
1,70
1,70
2,00
1,50
1,70
1,70
1,60
2,50
2,50
1,80
2,20
1,60



MpyMep MO OYMCTKE PEKM U YTUAN3ALNN U3B/IEKAEMbIX JOHHbIX U10B MYTEM YacTUYHO UX
nepepaboTKM B TOBAPHY MPOAYKL U0

MpoeKT Komniekca fo6blumn, NOArOTOBKM, NepepaboTKM 1 hacoBKM canponens.
KoHeuyHasi NpofyKumsa: Cbiny4yne U rpaHyIMpoBaHHble YA0OPeHNs, peKyNbTUBaHTbI, cajoBas
3eM/is, MoYBoo6pasoBaTeNb, pacacoBaHHbIe B MELLKN U MSATKNE KOHTEHEPbI.

MpunoxeHwne 3
Onuck NouBbl gNd BblNOoNHeHNda aHannsos, HUWINWBII, mapt 2022 T.

Buabl aHann3oB

MNOTHbIN ATrpoxmmmnyeckue
o MonHasa .
Kog (Ne)  MonHblii macc- BonHaS Mex 0CTaToK " aHan3bI:
npo6bl CMeKTpasbHbIi A NOHHBI cocTaB Fymyc + -
BbITSKKA, cocTaB o o
aHanu3 o6pasuoB MOJIHOW BOLHOM Bas10Bble (hOPMblI
pH, EC
BbITAXKN NPK
L + + + + +
, + + + + +
3 + + + + +
4 + + + + +
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5 + + + + +
6 + + + + +
7 + + + + +
8 + + + + +
9 + + + + +
10 + + + + +
11 + + + + +
12 + + + + +
13 + + + + +
14 + + + + +
15 + + + + +
16 + + + + +
IIpunoxenue 4
Onuck Boabl AJ1s1 BbINOJHeHust aHaau3zos, HUUUBII mapt 2022 r.
Kon Bune! ananusos
IInoTHBII OCTAaTOK U
(N)npobst MyTHOCTb BOMIBI pH, EC y
TIOJIH. HOHHBII COCTaB

1 + + +

2 + + +

3 + + +

4 + + +

5 + + +

6 + + +

7 + + +

8 + + +

9 + + +

10 + + +

11 + + +

12 + + +

13 + + +
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IIpunoxenue 5

Cnucok peakTHBOB [JIs1 MepBooUepenHoii 3akynku Ha 100 o6pa3uos

Peaxtusbl Ha 100 06p En usm Konuuectso
BoaHasi BLITSXKKA
Cepnas xucnora H,SO4 dukcanan T 1
AzotHOKHCI0E cepedpo AgNO3 () KT 0,01
Tpunon — b (amnyna ) ®ukcanan T 2
Enxuit Hatpuit NaOH (una) KT 0,1
NaCl KT 0,1
MeTuioBblii KpacHbIH (411a) KT 0,01
Consnas xkucnora HCL, (koH1L) (x4) KT 0,8
Ammuak NH4OH (25 % xoH1.) (una) KT 0,8
Xnopucteiii Oapuii BaCl, 2- Bon (una) Kr 0,01
XJIOpUCTBIA aMMOHHH (1) Kr 0,05
PactBop cynbhuna Hatpust 9- Box (1) Kr 0,05
QDunbpTpoBanbHast OyMara (ToTHas ) Kr 0.6
mapku ®C ’
QunbpTphl 00e33051eHHbIe "benast nenra
0,5
d 125mMm ’
OunbTpel 00e330neHHbIe "CHHss eHTa"
0,5
d 110mMm ’
Oenondranens (una) KT 0,6
MeTuoBbIil OpaHKeBbIi (41a) KT 0,05
XpOMOBvOKI/ICJ'IbII/I kammid K, Cr Oy Kr 0.01
(BomHBIH pacTBOp) (Un1a) ’
Bbymara mHnukaTopHast JakMycoBas
N yIaKk 1
HeHTpasbHast
MypekcHun Cyxoi KpHCTaInIeCKUH Kr 0.01
(una) ’
XpoMmoreH 4épHbIH (dna) Kr 0,01
I'ymyc
DeHUITPAHUIOBAS] KUCJIOTA Kr 0,01
Kanuit mapraaueBokuciblii (pukcanan) Awmr. 1
Conb Mopa, kr (x4) Kr 0,3
CepHast KHCJIOTa KOHIIEHT-asl (X4) KT 0,7
besBonnas cona Kr 0,01
Kanuit neyxpomoBokucisiii (XY) Kr 0,05
MexaHn4eCcKHii COCTaB
I'excameradocdar HaTpust KT 1
N BajoBBIH Pazuble
Cepnas xucnora (KOHIEHTPUP-asi) hi§ 1
XJIOpHas KUCJIOTa b 0,05
I'uapookuchk kanui KT 0,05
CerneToBa COJIb KT 0,1
P Banosbli
MoaubneHoBasi KUCIOTa KT 0,05
XJIOPUCTOE OJIOBO K 0,005
Ammuak 25 % bl 0,5
K
Yriaekucnplii aMMOHUIN KT 0,1
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IIpunoxenue 6
METO/AbI IABOPATOPHBIX AHAJIN30B (kpaTkoe H3JI0:KeHHE)

BonbIIMHCTBO METONOB JTa0OPATOPHBIX AHATU30B, NPUMEHSEMBIX B JIAOOPATOPUH, SIBJISIOTCS
KJIACCUYECKMMHU U HCTOJB3YIOTCS KaK B 3apyOEKHOM, TaK U B OTEUECTBEHHOW mpakTuke. OIHAKO,
IUTS JTy4IIero B3aMMOIOHUMAHHS 3KCIIEPTOB U 3((EKTUBHOCTH UX PabOThI, HEKOTOPbIE PE3yJIbTaThI
aHATN30B (MEXaHUYECKUN COCTAaB, HJIEKTPUYECKAasi MPOBOAMMOCTD) TaHbl B MHTEprpeTauuu @AO.

ONPEJEJEHUE NOKA3ATEJEW 3ACOJTEHHOCTH M AHAJIN3 COJEPKAHHUSA
PACTBOPUMBIX NOHOB B IIOYBE

Jlnst onpeneneHus 3aCONEHHOCTH IOYB IPOBENEHbI M3MEPEHUs 3JIEKTPUYECKOM IMPOBOAUMOCTH
NMOYBEHHBIX CYCIIEH3WH NpU COOTHOmeHuH oObémos mousa: Boma 1:1 (EC 1:1). M3mepenus
npoBoawii B dS/m (genucMMEeHC Ha MeTP) 3JIEKPOKOHIYKTOMETPOM, HMEIOIIUM JJIEKTPOA C
TEeMIIepaTypPHbIM KOMIIEHCATOPOM.

Meron OLIEHKM CTENeHH 3acOJieHUs MOYB IO 3JIEKTPUYECKOW IPOBOJUMOCTH HACBILIEHHbIX
MOYBEHHBIX JKCTPAKTOB MPHUHAT B MEXIYHApPOJHON MpaKkTHKE M3-32 €ro IPOCTOTHI, OHAKO B
MECTHBIX YCIIOBUSIX paHee IIHPOKO He MNpHUMEHsICs. B pe3ynbpTare penpe3eHTaTHBHOIO YHCIa
u3mepenunit ECe u EC 1:1, nns ycnosuit Y3bekucrana, nonydeH koadduument nepecuera “K”,
paBHBIM 3.5, KOTOpBIM MO3BOJsIET MO u3MepeHHbIM 3HaueHusM EC B cycnensuul:l, oueHuBaTh
CTeTlleHb 3acojieHusi mouB wucnonbdys knaccupukammro DPAO Ilepecuer w3 ECIL:1 B Ece
pexomernnyercst nposoauTh mo Qopmyne: ECe=3.5xEC1:1 3arem nenaTth OLEHKY CTEIeHH
3acosjeHHocTu ajist ¢jtoeB mous 0-30 cm, 30-70 cm u 70-100¢cM no Tabunwiie:

OIEHKA 3ACOJIEHHOCTHU ITOYB 110 ®AO

CTeneHb 32COJIEHHOCTH Ece, dSs/m
HeszaconeHHbIC 0-2
Cnabo3aconcHHbIC 2-4
CpeaHe3acoICHHBIC 4-8
CubHO3aCOICHHBIC 8-16
OucHb CHIIBHO3ACOICHHBIC > 16

HOAT'OTOBKA OBPA3IIOB ITOYBbI

OO6pa3ipl MMOYBBI BBICYLIMBAIOTCS HA BO3AYXE, pa3sMenbuaroTcss B (GopdOpoBOH CTymke ¢
MOMOILBIO NIECTUKA U MPOCEUBAETCS Yepe3 CUTO ¢ ssuelkamu pasmepoM B 1 Mm. 110 mexxnyHapoaHbIM
CTaHJIapTaM IIHPOKO HCIOJb3YETCsl MPOCEHBAaHUE IMOYBBI UYepe3 CUTO AMAMETPOM 2 MM, TaK Kak
OonpIMHCTBO TOYB LleHTpanbHOM A3MM HUMEIT NHK pPaclpeneNeHHs] YacTHI] MOYBBI IO HX
pasMepaM, KOTOPBIH B MEXKIYHAPOMHOH KIACCU(PUKANMU OTHOCIATCS K (pakumm “mbLId Majio
BEPOSITHO, YTO 3Ta Pa3HULA MOXKET MOCIYKUTh NPUIMHOHN MONydeHHnss OONBIION Pa3HHULBI BETHUNH
IIPU aHAJIN3ax.

MPUTOTOBJEHHUE BOJTHOH BBITSIXKKA
H3z-3a TOrO, 4TO JOMUHHPYIOLIEH MPOOIEMOIl B PETHOHE SBIISIETCS 3aCOJICHNUE 3eMENb, AaHAM3bI
NOYBBI OOBIMHO MPOMU3BOASATCS HA BOAHBIX HKCTPakTax M3 mouBbl. 20 rpamm Menko3ema (oOpasiibl

nouBsl 1 MM) B30anTeiBatoTCsA BMecTe ¢o 100 MUILITMIINTPAaMHU AUCTHIIMPOBAHHON BOIBI TE€YEHUH 5
MUHYT U 3aT€M 3Ta CYCIeH3Hs (QUIBTPYETCSL.

TDS - CYMMA IIVIOTHOI'O OCTATKA

CyMMa TJIOTHOTO OCTaTKa OMPENENSIETCs] ¢ MOMOIIBI0 B3BELIMBAHUSA OCTATKA W3 MOYBEHHOM
AJMKBOTHOW TpOOBI, BHICYIIIEHHOW B YaIllKe B Haudaje Ha BOASHOHN OaHe, a 3aTe€M B CYLIMJILHOM
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lwKady. 4ns noysB UCNONb3yeTcs CreayloLlee paBeHCTBO:
(Wt conu (r) ax o6bem 3KcTparupytouwero BeuwectBa (100 ma) ax 100 x K) /(Ob6bem
a/IMKBOTHOW Npo6bl X wt nousbl (20 1)), rae K - KoahuumneHT, 06bI4YHO paBHbIi 1

PH - BOJOPO/HbI/ MOKA3ATE/b

JTa BeNMUyMHa n3MepseTcsa cTaHZapTHbLIM XJI0OPUCTO-PTYTHLIM 3/IEKTPOLOM C aBTOMaTU4YeCcKOoM
TeMnepaTypHOIi KOMMeHcaumeid. B 06pasuax nouBbl BeiMumHa pH n3mMepsieTcst B BOAHOM cycneH3nmn 1.5

HCO3 -

10 mn npobbl BoAHOM BbITSHXKKM M3 nouBbl (Water and soil extract) Tutpyetcs Ha oHe 0,01N H2SO:.,
NCMO/b3yeTCA B KaveCcTBe UHAMKaTOpa MeTuiopaHX. MpoueHT cogepxkaHmsa HCOs- - BO (hpakuum Mesikosema
nousbl paBeH 0,0315x, rae ax - 3To 06beM TUTPaA B M.

SO4 2

5 M Npo6bl BOAHOM BbITSHXKKM U3 NOYBbI HAarpeBaeTcsl BMecTe ¢ pacTBopoM BaCl: n ocafiok 3anmBaeTcs
ropsiyeii, passefeHHol consiHol kucnotoii (HCI), 1 3aTem BCe 3TO BbICYLLIMBAETCS 1 B3BELLIMBAETCS.

Cl

10 mn1 nNpobbl BOAHOM BbITSHKKM U3 MOYBbI TUTPYETCS Ha (PoHe cTaHgapTHoro pactBopa AgNO3 go
N3MeHeHNs LBeTa.

Cat+

10 mn nNpobbl BOAHOM BbITSHKKM M3 MoYBblI TUTPYeTcA Ha ¢oHe 0,05N pactBopa TpuioHa - B -
KOMMEKCHOro peareHTa (MOXHO uCMofb3oBaTb Takke EDTA), MCMonb3yeTcsa B KayecTBe WHAMKaTOpa
MypeKcua.

Mg++

1o M/ NPOBbl BOAHOW BbITSHKKM U3 MOUBbI TUTPYETCA Ha (JOHE CTaH4APTHOr0 pacTBopa KOMMJ/IEKCHOIO
peareHTa TpuoHa - b, B KauecTBe MHAMKATOPA MCMNOMb3yeTcst YepHbIii 3pnxpomM.

K+wu Na+

M3mepsieTcs ¢ MOMOLLLIO NIaMEHHOMO rasoBoro ()OTOMETPa, C UCMO0/Ib30BaHWEM COOTBETCTBYHOLLMX
h1NbTPOB

COAEP>XAHNE OPTAHNYECKOI'O BELLECTBA

Cofep>kaHne opraHM4Yeckoro BeLllecTBa B MouyBe onpefensderca no metogy W.B. TiopuHa. MeTtoq
OCHOBaH Ha OKMC/IeHUW Yyriepoja rymyca pacTBOPOM XPOMOBOrO aHruapuia B CepHOM KUCIoTe W
TUTPOBaHUX  HEWCMNOJIb30BaHHOI0 XPOMOBOro aHrugpuga conbto  Mopa. [lony4yeHHble  Be/IMUUHBI

OpraHu4Yeckoro yriepoja yMHoxaeTcsa Ha 1,72, n, B pe3ynbTare oOrfpefensieM pacyeTHOE cofepXkaHue
OpraHM4ecKoro BellecTBa B no4se (organic mater).

MpunoxeHune 7
MpefBapuTenbHaa  oueHKa MNPUrogHOCTM  KUNa ANs  WU3rOTOBMEHUA  KUpNU4en, cC
ncnosnb3oBaHWEM pe3ybTaToB aHa/IM30B

B ucTouHMKe [13] yKasbliBaeTcs, YTO KOAMYECTBO MEcKa B COCTaBE [/IMHbI - OCHOBHOW
nokasatesib Npu NoA60pe MMUHAHOIO CbipbA A7 U3roTOBEHNA Kupnnya.Konm4yecTso necka B rnvHe
npu onbiTe MOXHO oOnNpeAenuTb WU No BuAy o6pasua-konobka agunameTpoM 50 MM, CKaTaHHOro
BPYYHYIO M3 3aMOYEHHOM M CHOPMOBAHHOM, HO He BbICYLUEHHOW [/IUHbI:

- Towwme rAnHbl. Ecnu wap TakTUIbHO LWepoXoBaT, a Npy nafeHun ¢ BbICOTbl OKOMO0 OAHOIO
MeTpa Ha TBep0e OCHOBaHMWe PacChIN/IeTCHA - 3HAYUT, I/IMHA TOLLAA U COAEPXUT Nnecka He MeHee
25-30 %. YToO6blI (hopmoBaTb M 0OXKWUraTb KUPNMY, K TaKoi FIMHE Hy)XXHa Aob6aBKa >XMPHOWA
rNYHbI, NNacTUMKaTopa, YNPOUHSAOLWNX NONMMEPOB.

- [nuHbl cpegHue. Mecka - B npegenax oT 10 % pgo 25-30 %. LlepoxoBaTocTb 06pasLoB
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TakKXXe OLyLLaeTcs, HO rnaBHoOe - ecnu 6e3 ycunusa ypoHUTb obpasel, (najeHne AO/HKHO 6biTb
BCerja ¢ BbICOTbl B: M U Ha TBepaoe rnagkoe ocCHoBaHMe), TO KO06OK He paccbinneTcsa no tuny
necyaHoro, a MOXeT CrJIWNTLCA UMK PACKONMOTLCA Ha KPyMnHble YacTu. Takue rMUHbI MOTYT
OKasaTbCA MAeasibHbIMU 419 AOMALLIHEro Kupnuya.

- JKupHaa rnuvHa. lNecka - Bcero nuwb fo 10-12 %. Oaxe BU3ya/ibHO YYBCTBYETCS XXUPHOCTb,
NIacTUYHOCTb W BSA3KOCTb F/IMHbIL. K0N060K MSAMKWiA, Kak TECTAHOW, NPW CTaHAAPTHOM MageHuun
npeBpaLaeTcs B rNagKyl POBHYH Nenewky 6e3 TpewnH. Ecnm ckataTb XIryT-CTepPXKeHb, BUAHbI
NAacTUYHbIE KavyecTBa MMHbI - HET N3/10MOB, 06pasel, MOXHO FHYTb KakK yrogHo, cBopaymBaTb
KOMbLUOM. HO nocne TOro Kak >XryTbl MPOCYLUEHbl, Ha HWUX MNPOSABNAKTCA r/y60Kue, Aaxe
CKBO3Hble TpeLWMHbI. Touwne XKe FMHbI KpaiHe TPYAHO CPOPMOBATb «KIYTUKOM» WU KOJIEYKOM, a
nocsne CywwKn obpasel, oCTaHETCSA rNagKnuM 1 B TO XKe BPeMS MOKaXKeT CU/IbHYHO XPYMKOCTb.

1- XXVPHbIA pacTBOp (YBENMUUTbL KOMMYECTBO NecKa); 2-HOpMasbHblii COCTaB;
3-Townii pacTBOp (YMEHTIWNTbL KOMYECTBO NMecka,nnn 406aBUTLXUPHON FNHbI)

Camble BpefHble MPUMeECU [/IMH OMPeAeNnsitoTCS BU3yaslbHO - 3TO pPacTUTeNbHblE OCTaTKK

(KOpHM, BETKM, KaMHW, BK/IIOYEHMA Mena M M3BeCTM). Bce 3TU BK/IOYEHUS Pe3KO CHMXKaKT
NTOroBble KayecTBa KUPMWYeld, AenarT CAULWKOM CMOXHOM 06paboTKy rnMH. O6XuUratb U CyWnUTb
N3AeNns U3 TPsI3HbIX U 3aMefIOBaHHbIX T/IMH MOMNPOCTY HEBO3MOXHO. €elie OAWH HapOAHbLIA MeToa
NCMbITAHUSA T/INH - OYEHb CTAPWHHbIN W YANBUTENbHO TOUHbIN.
Mpouecc BHayane coBnagaeT € 3aMeCOM F/IMHbI U U3rOTOB/IEHNEM KO/OGKOB: BbIMELUMBAOT F/TIMHY
[0 OAHOPOAHOCTU, YTOObI TECTO GbINI0 KPYTbIM M B TO XK€ BPEMS NIaCTUYHbIM, a B KOHLLe 3ameca He
NMNI0 K pykam. [anee wapukn-o6pasubl gvameTpamm 50 MM He cywaT u He pasbuBatoT, a
aKKypaTHO «Mnlowar», pasMecTUB MexXAay MN1acTUKOBbIMU, (aHepHbIMU (BUAHEE BCEro Mexay
CTEK/SIHHbIX) MNaCTUHAMM A0 TeX Mop, Noka Kos060K M3 FNHbI HE MOKaXKET rNy60KNe TPELLUHBI.

Bce obpasubl TpeckaTCcsA No-pasHoOMY:

-Mpy nosABAeHUM TpewuHbl Ha CTaguM oxaTua B Y fguameTpa wwapa (COOTBETCTBYeT A/
Kono6ka pagnycom 2,5 cM paccTOAHUI0 MeXy ONOPHbIMY njacTUHaMu B 40 MM) MOXXHO YBEPEHHO
yTBEPXaTb, YTO IIMHA C/IMLLIKOM 3aMecoyeHa, Towas 1 HeMpUrogHa A o6xura.

-Konob6ok pgan TpewuHy npu cgasBnmBaHuuM aH 1/3 cBoero guameTpa (pacCTossHWE MexXay
naacTUHaMn COOTBETCTBEHHO 35 MM) - T[/IMHY MOXHO 06XUraTb, OHa OTHOCUTCA K CpefHei no
napameTpy XXUPHOCTH.

-MsArkas v nnacTuyHas XXuUpHas rnHa Jact TPewmHy TO/IbKO KOrja Ko/fio60K COXMYT Ha
AvameTpa (Bcero 25 MM MeXAy OMOpPHbIMU MAACTUHKaMK). JIydylMMu CUYMTAKOTCA He cpejHue
[/IMHbI, XOTA W MMeWT CTaH4apTHbI/ NoKasaTe/lb KO/MYecTBa MecKa, a MMEHHO >XupHble. pwn
fJo6aBKe PeYHOro Mecka W3 XMPHbIX FUH AenalT OT/IMYHbIE KUPAUYUKU, He BOoSLLMecs Mepexora,
NPOYHbIE U POBHbIE.
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ITpunoxenue 8

EBPA3UNCKUU COBET NO CTAHOAPTU3ALIUMN,
METPOJIOMMU U CEPTUDUKALUN
(EACC)

EURO-AZIAN COUNCIL FOR STANDARDIZATION, METROLOGY AND
CERTIFICATION (EASC)
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MEXTIOCYOAPCTBEHHbI rocCT ..

CTAHOAPT

MexXrocypgapctBeHHas cuctemMa ctaHgapTmsayunm

Cbipbe FMMHUCTOE AN NPOU3BOACTBA

KepaMnNYeCKNX CTEHOBbLIX MaTepmnasnoB
TexHn4yeckune yCcnoBus

Interstate system of standardization

Clay raw materials for production of

ceramic wall materials
Specifications

HaCTOFIU.l,MVI NPOEKT CTaHAapTa He NOANEXUT NPUMEHEHWNID A0 ero NPpUHATUA

MwuHcK
MoccTtaHpapT Pecnybnukn Benapycb
2019
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IIpeancnosue
EBpasuiickuii coBeT no cranmaptuzanuu, merpojoruu u ceptudukanuu (EACC) npeacrapnser
co0oll pernoHanbHOE OOBEIUHEHHE HALMOHAIBHBIX OPraHOB MO CTAaHAAPTH3aLHUU TOCYNapCTB,
Bxomsamux B Coapysxke- crBo HesaBucumbix I'ocynapcrs. B nanpHeiineM BO3MOXKHO BCTYIUJIEHHE B
EACC nanmoHambHBIX OPTraHOB IO CTAHAAPTU3ALNH IPYTHUX TOCYIapCTB.

Ilenn, OCHOBHBIE TIPUHLUIBI W  OCHOBHOH  TOpPSIIOK  MpOBeneHUs paboT 1o
MEXIOCyAapCTBEHHOM cTaH- paptuzauuu ycraHosiaeHsl ['OCT 1.0-92 «MexrocynapcTBeHHas
cucrema cranaapTuzanuu. OcHoBHbIe nono- skeHus» U 'OCT 1.2-97 «MexrocynapcTBeHHasi cUCTeMa
cragraprusauuy.  CTaHmapTel  MEXKIOCYNapCTBEHHbIE, IMpaBWjla U pEKOMEHAAalMH IO
MEKTOCYOapCTBEHHON craHpaptusaumuu. Ilopsnok  pa3paOoTkH, TNPUHATHS, TPHU- MEHEHHs,
OOHOBJICHHSI U OTMEHBD.

CBe/leHHs O CTaHAApTe

1 PASPABOTAH Hay4HO-pOEKTHO-TIPON3BOACTBEHHBIM PECITyOIMKAHCKAM YHATAPHBIM IPEIIPHUATHCM
«Crpotitexnopm» (PVII «CtpolitexHopm») npu yyactun HaydHO-HCCIen0BaTeIbCKOrO U MPOEKTHO-
MPOM3BOJICTBEHHOTO  pecryOiuKaHckoro  yHutapHoro mnpenmpusitus — «HMuctryr  HUHMCM»
(Tocynapcreennoro npeanpusitust «MuacTHTYT HUMCM»)

2 BHECEH T'occrargaprom PecyOmuku bemapych

3 TIPUHSAT EBpasuiickuM COBETOM IO CTAHAAPTH3ALMHU, METPOJIOTHH M cepTH(uKammm (mpoTokoa Ne

. 0T )

3a NpUHATHE CTaHAApPTa MPOTrOJIOCOBAIH:

KpaTkoe HauMeHoBaHWe CTpaHbl NO Koa cTpaHbl CokpalleHHOe HauMeHoBaHue
MK (MCO 3166)004-97 no MK (MCO 3166)004-97 HaLWOHanbHOro opraHa no craHgapTusauuu
(No ynpaBneHuo CTPOUTESNLCTBOM)

Benapycb BY loccTaHgapT Pecnybnuku Benapyck

Poccuitickaa degepauusn RU PoccTaHgapT

TapgxukuctaH TG AreHcTBO « TagXukcTaHgapT»

KblpreiactaH KG KblprelactaHgapT

KblprelactaH KG PecnybnukaHckuii  ueHTp CepTudukaumm B
cTpouTenscTBe

KasaxcTaH KZ TexHW4YeckMid KOMUTET NO cTaHaapTusauuu
«CTpouTenbHble MaTepuanbl U U3genusay»

YkpauHa UA MWHUCTEpPCTBO 3KOHOMUYECKOro pasBUTUSA
YKpauHbl

4 BBEJIEH BIIEPBLIE

HckmounrenbHoe NpaBo OQUIMANBHOTO ONyOJMKOBAHMS HACTOSINErO CTaHAapTa Ha
TEPPUTOPUU  yKa- 3aHHBIX BBIIE TOCYAAPCTB MNPHUHAUICKUT HALWUOHAIBHBIM OpraHaM IO
CTaHAAPTHU3ALUHU 3TUX FOCYAAPCTB.
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MEXTOCYOAPCTBEHHbIV CTAHOAPT

CbIPBE TMMHWNCTOE AN4d
MPON3BOOCTBA
KEPAMWYECKWMX CTEHOBbLIX
MATEPUANIOB

TexHun4yeckue ycnoBusa

Clay raw materialsfor production ofceramic wall
materials Specifications

JaTa BBeieHUSA

1 O6nactb NpuUMeHeHNS
HactosawuiAi cTaHgapT pacrnpocTpaHsaeTcd Ha [IMHUCTOE Cbipbe (MNIMHbI,  CYT/IMHKMW,
aprunanTbl U Apyrue rAMHUCTbIe NOPOAbl), UCMOb3yeMOe 418 NPOU3BOACTBA KEPAMUYECKUX
CTEHOBbLIX MaTepuasoB W ycTaHaB/UBa- eT TeXHWYeCKue TpeboBaHWUSA K FIMHUCTOMY CbIpbio,
npasuia oTéopa M NOAFOTOBKM K UCMbITaHUIO NpPo6, npaBu- fa NpuemMkKn, MeTofbl KOHTPONS
KayecTBa, Tpe6oBaHNA K TPAHCMOPTUPOBAHUIO N XPaHEHNIO.

HaCTOFIU.l.MVI CTaHOapPT NPUMEHAT ANA onpefesieHnAa nNpurogHoCTu rAMHUCTOIO CbipbA B
npon3BoACTBE Ke- paMNYECKNX CTEHOBbLIX MaTepnasioB Nnpu:

- pa3pa60TKe TEXHOMMOIMYECKNX PErNaMeHTOB Ha PEKOHCTPYKUMKO U CTPOUTENLCTBO 3aBOAOB MO M3roToB-
NEHNI0 KepaMNYECKNX CTEHOBbIX MaTepuasioB C y4eTOM MNMPOBEAEHHDbIX NCNbITaHUA TNMHUCTOrO CblpbA;

- npoBegeHne pa60T B LEeNAX ynyydleHna KadectBa KepaMNUYECKNX CTEHOBbLIX MaTepnasioB;

- reoI0rMyecKoii pasBenke MECTODO)KAEHMVI, NCNbITaHNAX N YTBEPXXAEHWNN 3anacoB MOJ1E3HbIX NCKOMNaeMbIX
1N 0CBOEHNN HOBOI0 MECTOPOXKAEHUA.

HOpMaTI/IBHbIe CCbINNKN

B HacTosiwem CcTaHAapTe WCMOMb30BaHbl HOPMATMBHbIE CCbIIKM Ha  cnegytolimne
MEXrocyAapCTBeHHble CTaHAAPTbI:

FOCT 83-79 PeakTuBbl. HaTpuii yrnekucnblin. TexHUYecKue ycnoBus
FOCT 530-2012* Kunpnu4 1 KameHb Kepamuyeckune O6LLMe TeEXHUYECKNE YC0BUSA

FOCT 1770-74 (MCO 1042-83, NCO 4788-80) Mocypna mepHas nabopaTopHasa CTEK/sIHHas.
LiMnnHapbl, MeH3ypKu, Konbbl, Npooupku. O6LMe TeEXHUYECKIME YCT0BUS

FOCT 2642.3-2014 OrHeynopbl U OrFHeynopHoe cblpbe. MeToAbl OrnpeaeseHns
okcmpa kpemHus (1V) TOCT 2642.4-2016 OrHeynopbl M OFHeYynopHOe CbIpbe.
MeToabl onpegeneHnsa okcuga antommHma TOCT 2642.5-2016 OrHeynopbl w
OrHeynopHoe cbipbe. MeToabl onpeaeneHnsa okcuga xenesa (1) FOCT 2642.6-97
OrHeynopbl U OrHeynopHoe cbipbe. MeToabl onpefeneHus okcuga TutaHa (1V)
FOCT 2642.7-97 OrHeynopbl W O0rHeynopHoe cbipbe. MeTogbl onpegesieHNA
OKCUAa KasibLms

FOCT 2642.8-97 OrHeynopbl 1 OrTHEYNOPHOe Cbipbe. MeToLbl OnpefeieHNs OKCUAa MarHus

FOCT 2642.11-97 OrHeynopbl W OrHEYrnopHoe cbipbe. MeToabl OnpeeneHns
okcugoB Kanua N Hatpua TOCT 3118-77 PeakTmBbl. Knucnora congHaa. TexHuU4YecKue
ycnoBuA

FOCT 3594.0-93 [MHbI (DOPMOBOYHbIE OFHeynopHble. O6wWme TpeboBaHUA K
mMeTogam ucnbiTaHuin [OCT 3594.4-77 T NuHbl  (hOPMOBOYHbLIE. MeToAbl
onpeeneHns Cofep>kaHus cepbl



FOCT 3594.11-93 MnHbI (hOPMOBOYHbIE OrHeyrnopHble. MeTog onpeaeneHns Bnaru
NOpPOLLIKOOBpasHbIX

rMnH

FOCT 4145-74 PeakTuBbl. Kannii cepHOKUCNbINA.
TexHuyeckue ycnoeus TOCT 4166-76 PeakTuBbl. HaTpuii
CEePHOKMC/bIA. TexHN4YecKue ycnoBus

FOCT 4199-76 PeakTuBbl. HaTpuii TeTpabopHOKNCAbIN 10-BOAHbIN. TexHUUYeCKUe yCnoBus

* Ha tepputopun Pecnybnmku benapych geiictByet CTE 1160-99 «Kupnuy n kaMHM Kepamuyeckme. TexHuueckmne
YCnoBus»

IMpoekT, OKOHYaTeNbHadA pefakumsa
1.1 NMUYECKUNI cocTaB

1.1.1 XuMmuueckuii coctaB FIMHUCTOTO CbiPbs OLEHUBAIOT MO KO/IMYECTBEHHOMY COAEpPXaHWio OKcuia
KpemHus (1V), B TOM uucfie cBOGOAHOIO AMOKCMAA KPEMHUS, CYMMbl OKCWUAOB a/IIOMUHWSI U TUTaHa, OKCUA0B
Xenesa, KanbLysi 1 MarHusi, Ka/isi U HaTpusi, CyMMbl COeAVHEHWIA cepbl (B NepecuyeTe Ha okcug cepbl V1), B TOM
yncne cynb(UAHOM, NOTEPU Macchbl Npy NPOKaIMBaHNMN.

1.1.2 CopepyxaHue XMMUYECKMX COCTABASIOLLNX B FIMHUCTOM CbIpbe, NpesHasHaueHHOM f/1s1 MPOM3BOACTBA
KepaMU4ecKnx CTEHOBbIX MaTepUasioB, JO/HKHO HAXOAUTLCA B Npejenax, yKasaHHbIX B Tabnuue 1.

Tabnuuyal- Xumuyeckuii cocTaB MIMHUCTONO ChbipbS
HavnmeHoBaHue XMmMmun4yeckoro

cocTaBidAlUeEero rMMHNCTOro Cbipbsa Co,u,ep)KaHme, % no macce PakTuueckoe
Okeng kpemuus (1V), He 6onee 85
B TOM yuncne cBO60JHOr0 ANOKCMAA KPEMHUS He 6onee 60
CyMMa OKCU0B a/IIOMUHUA U TUTaHa He meHee 7
CymMa OKCU[0B eresa He 6onee 14
CyMMa OKCU0B KasibLusa N MarHus He 6onee 20
CyMMa OKCUL0B Kalva N HaTpus He 6onee 7
CymMMma coefiMHEHWIA cepbl (B NepecyeTe Ha
OKCVIyA cepbl \9I), Pt P He Gonee 2
He 6onee 0,8

B TOM Yucrie CyNbpUaHOI

1.1.3 Mpu Hanmumm okcuga cepbl (V1) 6onee 0,5 %, B TOM 4ucne cynbduaHoii - He 6onee 0,3 %, B
npouecce UCMbITAHUA FIMHUCTONO CbIPbs LO/MKHbI OMNpPefenaTbCA cnocobbl YCTPaHeHWS BbICOMIOB U BbILBETOB Ha
060XOKEHHbIX NINLEBbIX U3[eNAaX NyTeM NepeBoja PacTBOPMMbIX COMEN B HEPACTBOPUMbIE.

1.1.4 Tpn npeBbIWEHNN YCTAHOB/IEHHbIX MoKa3aTeseidi MO COAEePXAHMI0 OKCUMAOB KasbUUS U MarHus,
OKCW[0B ene3a UM OKCUL0B Kaius U HaTpus MPUrofHOCTb CbipbsA ONPefensaoT No pesysibTaTtam nosy3aBofcKuX
MCMbITAHWIA  MPU  U3rOTOB/IEHUM  KepaMMYeCKUX CTEHOBbIX MaTepuasioB, OTBeyallux TpeboBaHMAM
COOTBETCTBYIOLLEr0 CTaHapTa, AeMCTBYIOLLEro Ha TeppUTOPUN rocyfapcTBa, NPUHSABLLEr0 CTaHAapT.

1.1.5 CogepxxaHue BOAOPACTBOPUMbIX COMEN LLEMOYHbIX METANI0B Kalnsa 1 HATPUS JO/HKHO COCTaBNATb He
6onee 5 %.

1.1.6 CofepxaHue BOLOPACTBOPMMbIX COMEN LLEOYHO3EMENbHbIX METa//I0B Ka/bLUMsi U MarHUs LO/KHO
cocTaB/iAThL He 6onee 2 %



MpunoxeHue 9
Mopbopka matepuanos npo MAK n MnkposnemeHTax

KOBAJIbT
https://www.pesticidy.ru/active_nutrient/cobalt

M3 MeCTHbIX yA06peHUiA fJaHHbIN 3/1EMeHT NpeAcTaB/ieH B APeBECHON 30/1e, 30/1€ KAMEHHOro
yrns, ropoyero ciaHua, B Topge v HaBo3e. Hebo/bLLIOe KOTMYECTBO KoGaNbTa COAEPXKUT Mef

AKTUB a3oT

AKTUB 60060BbIe

AKTUB parnc

AKTUB poCcT

AKTUB ceMeHa

MwnkpoBut CTaHgapT

MNOoJINAOH N+

MonngoH Brno YHuBepcanbHbIn

Xenatam O4TA Co

Meramukc - YHuBepcanbHoe

Cogfep>xaHue B pa3fINUHbIX COeANHEHUAX

CoefMHeHUs KobGanbTa nNoAy4yalT, KakK Mpasuno, Npu nepepaboTKe HUKENEBbLIX PYL.
MaccoBas fons snemeHTa B HuUx coctaBnset 0,15-0,2 %. MCTOYHUKM BTOPUYHOIO K06a/1bTOBOIO
CbIpbs - 0TX0A4bl NPOU3BOACTBA. DTO pas3IMYHbIe CNaBbl U KaTaau3aTopbl.

CepHOKMCAbIA N X0PUCTbIN KobGanbT XOPOLWO pacTBOPMMbI B BOAe M cofepXkaT Ao 25 %
KobanbTa. N

OO6blyHble yAob6peHNs TakKXe CcofepXXaT HEKOTOpOoe KO/MYecTBO 3nemeHTa. Hawmbonee
goraTbiMM MO [JaHHOMY napamMeTpy SABAAOTCA MNUPUTHLIA 0orapok, (octhopuTHaa MyKa,
MapraHLeBble LWiambl, AyHUTOBas nopoga. Kpome Toro, KobanbT COLEPXUTCA B TOMAacLUake,
cyneptocthate m3 dochopmuta Kapa-Tay. Cynepochat u3 anatmta KobasibTa He COAEPXUT.
OTcyTCcTBYET KObOabT B Ka/IMNHBLIX N a30THbIX YA06peHUSX.

M3 MeCTHbIX yA06peHUiA fJaHHbIN 31eMeHT NpeacTaB/ieH B APeBECHON 30/1€, 30/1€ KAMEHHOro
YINs, roploYero craHua, B Topge 1 HaBose. Heb6onbLLIOE KOMMMYECTBO KobanbTa CoOaepXnUT Men.[5]


https://www.pesticidy.ru/active_nutrient/cobalt
https://www.pesticidy.ru/agrochemical/%D0%90%D0%BA%D1%82%D0%B8%D0%B2_%D0%B0%D0%B7%D0%BE%D1%82
https://www.pesticidy.ru/agrochemical/%D0%90%D0%BA%D1%82%D0%B8%D0%B2_%D0%B1%D0%BE%D0%B1%D0%BE%D0%B2%D1%8B%D0%B5
https://www.pesticidy.ru/agrochemical/%D0%90%D0%BA%D1%82%D0%B8%D0%B2_%D1%80%D0%B0%D0%BF%D1%81
https://www.pesticidy.ru/agrochemical/%D0%90%D0%BA%D1%82%D0%B8%D0%B2_%D1%80%D0%BE%D1%81%D1%82
https://www.pesticidy.ru/agrochemical/%D0%90%D0%BA%D1%82%D0%B8%D0%B2_%D1%81%D0%B5%D0%BC%D0%B5%D0%BD%D0%B0
https://www.pesticidy.ru/agrochemical/mikrovit
https://www.pesticidy.ru/agrochemical/polidon_n
https://www.pesticidy.ru/agrochemical/polidon_bio_universalnyj
https://www.pesticidy.ru/agrochemical/khelatem-co
https://www.pesticidy.ru/agrochemical/megamix-universalnoe
https://www.pesticidy.ru/active_nutrient/cobalt
http://www.pesticidy.ru/active_nutrient/potassium
http://www.pesticidy.ru/active_nutrient/nitrogen
https://www.pesticidy.ru/active_nutrient/cobalt

Ana

MWKPO3/IEMEHTbI - XKese30, Meib, UMHK, MapraHey, KobanbT, monunbaeH, 6op.

NMOSTHOLEHHOTO nUTaHns pacTeHWni abCcooTHO Heo6XoaMMbl 13
3/1EMEHTOB. MaKpO3/IEMEHTbI - a30T, hoctop, Kanuii, KanbLuin, MarHuii, cepa;

BOJOPOJ, W yraepo MorsowarTcsa pacTeHUeM M3 BOAbl U BO3fyXa.
rpaHynupoBaHHoe ya06peHune Cepamuc

TepMUH «TsDKENble MeTa//bl» MCMNONb3YKOT A8 MeTannoB YAe/bHbI Bec KOTOPbIX
npeBbiLLaeT 5 r/cm” unn aTOMHbII Homep 6onblue 20. Cpean HUMX Hambosiee ONAcHbIMU CUMTAOTCS:
CBUHeLL
pPTYThb
Kagmmii
MbILIbSK

$Top

Kucnopog,

Mpwn paspaboTke MNAK TsHXeNbiX MeTannoB B NOUBE NPUHUMAKOTCA JaHHbIe 0 KOJIMYECTBE UX

BaNOBbIX JOpM. ITOT MPUHLMN Hallen Hambonbllee pacnpocTtpaHeHue. A. KabaTa-lMeHgmac n X.
MeHgmac (1989) NpMBOAAT AaHHbIE Pa3IMYHbIX aBTOPOB O Ba/lOBbIX (hOpMax TAXefblX MeTas/ioB B
NOBEPXHOCTHOM C/10€ NOYB, KOTOPbIE CUMTAIOTCA NPeaesibHbIMU MO PUTO TOKCUYHOCTU (Tabn. .1, ).

Ta6bnuua 110

KonetaH/iA KOHLIHTBLWIA TS/ bK VETITOB B MOMEE,
CTAHLLYECS MPRIE bHL MA HD QUTOTOKCHYHOCTU

(A. KabaTa-MeHgnac, X. Mexnguac, 1911,

QnemeHT MI KI' MOYBbI QnemeHT M'Ki Mo-Bbl
At 2 Mn 1500-3000
As 15-50 Ni 100
Cd 38 Pb 100-200
Co 25-50 Zn 70-400
Cr 75-100 Sb 5-10
Cu 60-125 Se 5-10
H* 0,3-5 \% 5-100

MHOro BHUMaHuu yaensetca paspaboTke HOpMaTWBOB togepxaH!)* B
ncupe Ttskensii MetannoB (TEvti, UN-NTUWIIO BAWAKOLWMUX Ha MOYBEHHbIE
npoueccol, nnogopogue NMOXb n KauyecTBO CCNbCKUXNIANCTBET HOM NMPOAYK-
uun. BoccTaHoBieHWEe BMONOTNYECKOW NMPOAYKTUBHOCTU NMOYB, 3arpA3HEH-
HbIX TAXeNbIMW MeTannamu — ogHa uWn Hawbosnee CAOXHbI» nNpob6nem
oXpaHbl 6HOLEHO0308.

B HacToAllee BpemMa ANH pAfa TAXeNblX MeTann0B YCTaHOBNEHbI: OPUTH-
TMpPOAOYHN ANNyCTUMBXK KxblwyecTBa (OAK) wvX cofepXaHunm K 3H0UBNX,
YTBEPX/AEHHble NpuKasaMu MWOPraHoB 34paBOOXPaHEHUsd 1963—79,
35546—42, 3210—H5 n 4433—87, kworopble ucnonb3ytwTca smecto TTAK
{raiin. 69).

Ta&nuwnn 69. O4AK (NAK) Wil Udoton ke
Mctnnn 0A K 1M LUK} mdopMa eV, PHTI
M bl Ww M X 2.0
PryTs 2,1 To xe
32,0
CBKHel, —pTyTb HKMH WD
Xpom {V1) 0515
oilap ramei
BuHapaai . 350
waa’rD;quﬁfsaKannﬁ er+H|'0
4,5
l[b MONB-WYMBTC cncw KHMubl
H_HKCII-i 0 To &
i - 2
S
HH 6,0


http://www.pesticidy.ru/group_compounds/macronutrients_fertilizer
http://www.pesticidy.ru/active_nutrient/nitrogen
http://www.pesticidy.ru/active_nutrient/phosphorus
http://www.pesticidy.ru/active_nutrient/potassium
http://www.pesticidy.ru/active_nutrient/calcium
http://www.pesticidy.ru/active_nutrient/magnesium
http://www.pesticidy.ru/active_nutrient/sulfur
http://www.pesticidy.ru/group_compounds/micronutrients_fertilizer
http://www.pesticidy.ru/active_nutrient/iron
http://www.pesticidy.ru/active_nutrient/copper
http://www.pesticidy.ru/active_nutrient/zinc
http://www.pesticidy.ru/active_nutrient/manganese
http://www.pesticidy.ru/active_nutrient/cobalt
http://www.pesticidy.ru/active_nutrient/molybdenum
http://www.pesticidy.ru/active_nutrient/boron

MpeaenbHO- AONYCTUMbIE KOHLEHTPaLMM BELLECTB, B MOYBe



MpunoxeHue 10
TEXHUWYECKOE 3AAAHVE

Ha NpMBMeYeHNEe KOMMaHUM No NpoBejeHNt0 6MoaHanmnsa coctaBa mna c Pycnosoro
BoAgoOXpaHunuuia TyssMyKOHCKOTo rugpoysna

Ob6uwas nHpopMaLumns No NPOeEKTY:

MpoekT EBponenckoro Coto3a «Hekcyc auanor B LleHTpanbHoi Asnu» (ganee - [1poekT)
NpoAo/KaeT pa3BMBaThb Pe3ynbTaThl, AOCTUTHYTbIe B MepBblii Nepuog peanunsaumn MpoekTta (2016-
2019 rr.). Bo Bpemsa cBoero npogosmkeHms (2020-2023 rr.) MNpoeKT crnoco6CcTBYyeT CO3aHUL0
[loKasaTenbHOIi 6asbl 418 AeMOHCTpauun 3MeKTUBHOCTU MPUMEHeHMsT noaxoga Hekcyc 4epes
peannsayMio  ManbiX AeMO MPOEKTOB N0 LleHTpanbHoii  A3nMM M MHCTUTyanusauuto
MHOrOCEKTOpPasbHOIo NoAXo4a B NNaHMPoOBaHWE U peannsaunio NHBECTULMOHHbBIX NPOEKTOB .

TyamyoHCcKuiA rmapoysen (ganee - TMIY), npeanoXxeHHbiii MUHUCTEPCTBOM BOJHOM0 X035MCTBA
Pecnybnukun YsbekuctaH v [ocyfapCTBEHHbIM KOMMUTETOM BOAHbIX pecypcoB TYpKMeHUCTaHa,
Obln 0TOO6paH B KayecTBe TpaHCrpaHWYHOro AeMOHCTPaLWMOHHOro npoekta. Llenb gemo npoekTa
3aK/lo4vaeTca B COAENCTBUM PasBUTUIO PErumoHasibHOro BOAHO-3HEPreTMYEecKOro CoTpygHM4YecTBa
Ha YypoBHe 00beKTa C (OKYCOM Ha MOUCK WHHOBALMOHHbIX W TEXHUYECKUX PelleHnin no
ouncTKe\6bopbbe 3amneHns Ha PycnoBom BogoxpaHunuuwie TMIY. Peanusaums TpaHCrpaHU4YHOIo
[emMo npoekTa «TYSMYIOHCKWUIA rnapoysen» HadaTa B sHBape 2021 roja v NpoanmTbCs A0 AeKabps
2022 FOfA.

HacTosilee TexHnueckoe 3afiaHue pa3paboTaHO AN MPUBMEYEHUS KOMNaHWUW 18 NpoBefeHUs
OMOXMMUYECKOro aHanu3a cocTaBa HaHOCOB C Pycnosoro BogoxpaHunuwa TMIY. O6pasubl
HaHOCOB C Pyc/i0BOro BogoxpaHunuiia 6yayT npefocTaB/eHbl.

Lensb:

MpoBefgeHMe 6GMOXMMMUYECKOTO aHasiM3a HaHOCOB C Pyc/nioBOro BOAOXPaHMAMLLA Ha MpeameT
onpefeneHnss ero 6uococTaBa muna U Ha Kakve BUAbI NPOAYKUUN MOXeT 6biTb HanpasfeH W Kak
CbIpbEBO MaTepuan MCXOAS U3 ero MPUPOAHOro cocTaBa. TexXHUYEeCKoe 3ajaHue BK/HOYaeT
BbIMO/THEHME C/eAYIOLLMX 3aday:

3agaua 1: MpoBegeHMe 6UOXMMMYECKOrO aHanm3a Npob AOHHbIX OT/I0XKEHWIA/BOAbI PycnoBoro
BogoXpaHunuuia TysIMyKOHCKOTO FMAPOYy3/sa ¢ Nocreaytoleli OUEeHKON pesynbTaToB M Bblgadei
3aK/MOYEeHNS:

- JneMeHTHbIN cocTaB (50 NokasaTenei);

- XMMWYEeCKNi cocTaB U NoKasaTenn NA040pPoaus;

- ®usnYvecKune CBOCTBA: MeXaHMYECKNIA cCOCTaB u ap.;

- Tsbkenble MeTanbl U Apyrue BpefHble BELLECTBA;

- KomnneKkcHbIi aHanm3 1 oueHKa KavecTBa BOAbI

- ®paKUMOHHbIN cocTaB AOHHbIX OT/IOXKEHUIA.
3ajava 2: PaspaboTKa cnucka NpPoAyKLMW, KOTOpPOe MOTeHUMasbHO MOXHO MpPOM3BOAUTL W3
HaHOCOB PycnoBoro BOAOXpaHWIMLLA WCXOAS W3 ero 6uococTtaBa (Hanpumep, MNPOU3BOACTBO
CeNbCKOX03ANCTBEHHbIX Y00PEHWIA, CTEKNA U.T.4.);

3apaya 3: PaspaboTka KOpPOTKOro [OKyMeHTa Ha 3-5 CTp., onucbiBawlime pesynbTaThbl
ONOXMMNYECKOT0 aHanmMs3a, 060CHOBaHMe CMMcKa MNPOAYKUMM W MX MNONb3a [78 MNoSb30BaTeNei
BOA4HO-3HEpreTuyeckMmMmm pecypcamu TMIY.

* [¥ Mony-BH/R A0 HATE BHOV VHIOpVELYV 0 [poeKTe roceTvre BeG-caift PaLLIA


https://carececo.org/en/main/activity/projects/NexusPhase2/

Pesontoymst No GMOXMMUYECKOMY COCTaBY M CMUCKY MOTEHUMaNbHOW NMPOAYKUUWU LOSIKHbI 6bITb
npefocTaBfeH Ha oPULManbHOM 6/1aHKe KOMMaHUK ¢ nevaTbio M NOAMUCHLI0 OTBETCTBEHHOIO LA,

Ycnosua onnatbl paboT:

MpuBneYeHHass KOMMaHMA HeceT OTBETCTBEHHOCTb 3a YyniaTy COOTBETCTBYHLWMX Ha/lOroB W
nnatexeih B COOTBETCTBUM C HALMOHA/NbHbIM 3aKOHOAATE/ILCTBOM B CTPaHe WCMOMHEHUS.
KoMuncCMOHHbIe c60pbl 6aHKa - GeHetmumnapa, CBsi3aHHble C 3a4YUCNIEHUEM W CHATMEM [EHEXHbIX
CPeACTB Ha CUET MoslyyaTensi, TaKXe onfaunBaoTCs NPUBMEYEHHON KOMMaHWEN.

CTtonmocTb pa60T oniavymBaeTcAa B COOTBETCTBUN C NPUBEAEHHBIM HUNXXE PaCHETOM:

Ne 3agauu PesynbTaThbl Mepwnog
NUCMOJIHEHUA

1. 3apaHune 1 MpegocTaBneH 6UOXMMUYECKUNIA COCTaB . HeAenu nocse
OOHHbIX HaHOCOB Pycnosoro nognucaHus
BOLOXPaHMUNNLLA, BbISIBMIEHHbIA  KOHTPaKTa
nabopaTopHbIM NyTeM.

.. 3afjaHue 2 lNpepocTtaBneH  CNUCOK  MPOAYKUWW, 4 Hefenwn nocne
KOTOPbIi NoTeHLMaNbLHO MOXXHO noAnucaHua
NPomn3BOAMTb W3 HAHOCOB Pycn0BOro KOHTpakTa
BOLOXpaHuInLa.

3. 3apava 3 MpepocTaBnieH KOPOTKUA  JOKYMeHT, [locnegHuin
OMMCbIBAKOLLUNTA pe3ynbTaTbl MecsL,
6MOXNMUNYECKOTO aHanv3a, WCMNoJIHeHUA
060CHOBaHWe Ccrncka MpoayKuuMm U MUX KOHTPaKTa.
nonb3a [Ana nonb3oBaTenein BOAHO-
3HepreTuyeckumu pecypcamm TMIy.

B cnyuae, eciv K NpoekTy KOPOTKOro
OOKYyMeHTa 6yaeT npeAocTaBfeH psaf
KOMMeHTapueB [1pOeKTHON KOMaHApbl,
KOMNaHusa 0683yeTcss WX Y4ecTb W
oTpaboTaTb B 3aK/UYNTENIbHOM
MpPOoEKTe.

3aKN4YNTeNbHbIE MONMOXEHUSA:

- PesynbTaTbl paboT [OMKHbI 6bITb 4YeTKO CHOPMY/IMPOBAHHBIMKU M 060CHOBaHHbLIMMU
NpeLoCTaB/IeHbl HA PYCCKOM A3blKE BbICOKOI0 KayecTBa,;

- BbINoOAHEHMe  BbllenepeyncsieHHbIX  3agady  He  TpebyeT  nocewieHna  TMIY.
COoOTBETCTBEHHO, KOMaHAWPOBOUHbIE pPAacXofbl He MPefyCMOTPeHbl B pamMKax [aHHOro
TexHn4yeckoro 3afaHuvs;

- B cnyyae Heob6xo4MMOCTH, 3KCNEPTbl KOMNAaHUM MOTYT 6bITb MPUTrNaLleHbl Ha MeponpuUsaTUs
MpoekTa gnsa npeseHTauMn pesynbtaTtoB no 3agayvye 1 mn 2 B oHnaiiH dopmarte. CTOMMOCTb
yyacTus UM Mpe3eHTaUunM 3KCMEPTOB He MOKPbIBAeTCA OTAe/IbHO W ABJISAETCA 4acTblo
HacTosALero TexHNYecKoro 3agaHus.

TpeboBaHUA K NPUB/IEKAEMOI KOMMaHUM

- Hannuwne 6onee 5-Tu NeT npogeccMoHanbHOro onbiTa Mo NPOBeAEHNIO N1abopaToPHbIX aHaNN30B;



- Hannune cob6bcTBeHHOro abopaTopHOro 060pyAOBaHWSA W CMeLMannMcTOB COOTBETCTBYHOLLLEN
KBanmukauunm;

- 3HaHue paboTbl TMIY 6yaeT ABAATLCA MPEVNMYLLECTBOM.

Ycnosuda gorosopa

Mpofo/MIKMTENbHOCTL KOHTPAKTa COCTaB/IAeT 2 MecsiLa.

MpuBnevyeHHaa KoMmnaHua 6yaeT nofoTyeTHa r-xe Jliogmune KnkteHKo, MeHemxepy MpoeKTa,
P3LILA, n KoopauHMpoBaTb TEXHUYECKME ACMeKTbIl MO BbINO/HEHUIO NOCTaB/IeHHbIX 3afaHuii ¢ r-
Xen Akcyny KywaHoBoii, Cneuumannctom npoekTta, POLLLA.

Mpouecc nogaun

- HanpaBuTb KOMMeEpPYECKOe MpPeasioKeHNe W NuuUeH3uio/paspeLlieHe Ha MNpoBeAeHUe
nabopaTopHbIX paboT Ha 3MeKTPOHHbIV agpec: akushanova@carececo.0rg ¢ KOMue:
okravtsova@carececo.0rg B CpOK Ao (gata) ... roga.


mailto:akushanova@carececo.org
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KOHTaKTblI:

PervoHanbHbIN 3KONOrn4Yecknm LeHTp LleHTpanbHon A3nu
MKpH OpbuTta-1, 40

050043 AnmaTtbl, KasaxcTtaH

+7 (727) 265 4333

+7 (727) 265 4334

info@carececo.org

https://carececo.org/



