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AHAJIH3 OYBBI

Hasecka

BoaHas BBITHKKA
M3 NOYBBI

IL1oTHBIN 0CTATOK
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T'unorernyeckue
COJIH

ToxkcHuHbIe €cOJIH

K
Maxkpo3/1eMeHTbI

Muxkpo3.1eMeHTHI

SAR

TEPMUHBI 1 OIIPEAEJIEHUA

I'ocynapcTBeHHBIN CTaHAAPT, CTPOTUH PErIAMEHT BBINOJHEHUs aHAIN3A.

COBOKYITHOCTB OTI€pALIUiA, BHITIOHIEMBIX C LIEJBIO 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.

OubTpaT BOAHOTO PacTBOPA, MOYYEHHOTO TIOCTIe B30ANIThIBAHUS C
OUCTUJUTUPOBAHHON BOAOW U3MENbUEHHON MOYBBI

Cyxoif ocTaTOK Mociie yrapuBaHus BOAHOH BBITSDKKU. HMcrons3yercs st
OLIEHKHU O0IIel KOHLEHTPALNH COJIEH U ONPEeNIEHUs CTETICHN
3aCOJICHHOCTH TOYB (TPYHTA) U Pa3IMYHBIX BOX. Bripaxkaercs B % (Macc.)
IS TBEPABIX CYOCTaHLIUE U B MI/JI 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 KOHLCHTPAIUKU BEIICCTBA.
Asot, ®ocdop, Kanwmit, Kaneiuii, Marawuii, Cepa, XKeneso.

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

OTHollEeHNe UOHOB HATpUA 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 onpeaeneHus ero OMOCOCTaBa Wila U Ha KaKue BUIbI MPOIYKIIMH MOXKET ObITh HAIlpaBJieH
W1 KaK ChIpbEBOI MaTepua, UCXO/sl U3 ero MPUPOJHOro cocTaBa. TexHu4Yeckoe 3a/laHie BKIIOYAEeT
BBITNOJIHEHNE CIENYIOINX 3aau:
3apaua 1: IlpoBeneHne OHMOXMMHUYECKOrO aHaiM3a MPOO MOHHBIX OTJIOKEHHH/BOAbl PycimoBoro
Bogoxpanwmmima TMI'Y ¢ nocnenyroomed OLEHKOH pe3ylbTaTOB W BblJadeld 3aKJIIOUYEHUS:
(ITpoBeneHMe KOMITJIEKCHOTO OMOXUMUYECKOTO aHaIN3a CocTaBa mia (5 mokasarenei: DeMeHTHBIN
coctaB (50 mokaszaTeneil), XUMUYECKUH COCTaB M MOKA3aTeNH TUIOAOPOnUs, (PU3HUECKIE CBOWCTBA,
TSDKEJIbIE METAJLIBbI U IPYTHe BPEIHbIC BEIECTBA, KOMILIEKCHBIN aHAJIN3 M OLICHKA Ka4eCTBA BOABI).

- DnemeHTHBIN cocTas (50 mokasareneii),

- XHUMMYECKHUH COCTaB U MOKA3aTeNIH IIOAOPOAHS,

- DusnyecKkue CBOMCTBA: MEXaHUYECKUN COCTaB U JIp.;

- Tspxenble MeTaiuibl U Ipyrue BpeAHbIE BEIIECTBA;

- KommiekcHblll aHamu3 1 OLlEHKa 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.



IJIABA 1 HOPOBEJEHUE BHOXHMHUYECKOI'O AHAJIM3A TIPOB JIOHHBIX
OTJIOKEHHIA/BOJIbI

C OLIEHKOM PE3YJIbTATOB

DaKTUYECKH BBITOJIHEHHBIC PaOOTHI:

BONbl (OOHAKEHHBIE HAHOCHI) CO CTOPOHBI Y30ekucraHa u TypKMEHHUCTaHAa TO OINMUCH ObLTH
JoCTaBJieHbl B TJabopaTopuro. Takke ObUTH TOCTAaBJIEHBI MPOOBI BOMBI, B3SITHIE HEMOCPEICTBEHHO U3

O6pa3ie! (pobbl) TOHHBIX OTIOXKEHUH (M1a), OTOOpaHHBIE IO KOHTYPY CHU3HUBIIETO ypes3a

PYCJIOBOI'O

BOAOXPAHWINIIA

BOJIOXPAaHWJIMIIA C PA3JIUYHBIX TIIYOUH (B OCHOBHOM C MPUOPESKHOM 30HBI).

2. IlonyueHnHsle

COOTBETCTBYIOLIEH MeTOANKEe (COPTHPOBKA,
BO3JYIIHO- CYXOTrO COCTOSIHUS, PAacTUpKa AO COCTOSIHUS IOPOIIKA, MPOCEUBAHHE 4Yepe3 CUTO

npoObI

uia ObUIM OOATOTOBJICHBI

COOTBETCTBYIOLIETO JUAMETPA, YIIAKOBKA STHUKETUPOBAHUE).

AJie MPOBEACHHA  aHAJTIU30B
BBICYHIMBAHUE B €CTCCTBCHHLIX YCJIIOBUAX 1O

B orobpannsix mpodax wuiia ObUTA BBITIOJHEHBI ClIeAyOImKe Buabl aHann3os (Tabmuma 1)
Ta6auua 1. Buabl 1 MeTOABI BHINOJIHEHUS] AHAJHM30B MPO0 HJIa U BOAbI

MeTtoa moAroTOBKH

Ne Hcnoneayemeic
e Bupg amanmiza 00pa3uos Metopn onpenenenns | Ilpumedanne FOCTa
K aHAJH3Y
JloHHBIE 0T/I02KEHHS1, HJT
1 | Mexannueckuii | Cyxoe MeTton Ouecaka A H. | TOCT 12536~
COCTaB HAHOCOB, | MPOCCHBAHNC, CEMMCHTALIIH Kaunnckomy | 2014
(Tekcrypa wia) | pactupka B (Crokca) U TI0
dapdoposoit TPEYTOJABHUKY
CTYTIKE PE3HHOBBIM ®AO
MECTHKOM,
MPOCCUBAHHUE UCPE3
cuto 1 MM
2 | Onpenencuue Pactupka B pHmerp n T'OCT 26423-85
pHu EC dapdoposoit KOHJIVKTOMCT]
3 | Cymma coeit CTYTIKE Meroaom
(TUTOTHBIH dbapdopoBbiM BBITIAPUBAHUS
octatok IDS) MCCTHKOM, BOJHOHM BBITSDKKH 1:5
MPOCCUBAHHUE UCPE3
cuto 1 MM
4 | Oopenencuue To xe Meron AHMOHSI: TOCT 26426-85,
AHHUOHOB U KJIACCUYUCCKUI HCO",.Cl, F'OCT 26427-85,
KaTHOHOB B (TuTpoBanue, SO", T'OCT 26428-85,
BOTHOM BCCOBOH ¢ Katuonsr: Ca., | [OCT 31957
BBITSIKKE HNPUMEHCHUEM Mg.,Na', 312,
MIAMCHHOTO
doTomeTpa,
My(eapHOU NIeYH U
JPyTOTO
000pPYA0OBAHHNS),
5 | Onpeaencuaue Pactupka B MeTomom TropuHa g’AO. 2021.
rymyca dapdoposoit pggg‘i{:};maﬂ
CTYIIKC METOHKA ISt
dapdoposbim OprasmyecKuit
MECTHKOM, YTIEPOT TIOMBbI
NPOCEMBAHUE YEPE3 Crickrpogoromer
CHTO O 25 MM PHICCKUHU MCTO
5 Tropuna. PuM.
6 | Onpexnencuue To xe CrekTpoMeTpUIeCcKH
NPK B Banmosoit U B YIJIEKUCIIO
dhopme AMMOHHIHOM
BBITSDKKE HA TIPUOOPE
®OK u K Ha
MIAMCHHOM
doTomerpe
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IIponomxkenue Tadbnunbl 1

MeTtoa ToATOTOBKH
Ne B 5 M I Hcnonezyemeic
/i W] aHATH3a o0OpasIos €TOJI OIPEACICHUS pUMCHAHNC FOCTxr
K aHATH3Y
7 | Onpexnencuue BricymmBanue n Maccnektpometpuyue | TaGnmma
MOJTHOTO pacTupka a0 CKHI METO[ Menaencena
37IEMEHTHOTO COCTOSIHUS Iy APHI -
cocTaBa mia 0,1 Mmm
Boaa
1 MyTHOCTB Bcerpsaxusanne u Becosoii MeTOx, C
duabTpOBAHKE HCTIONTb30BAHU
eM (puIbTPOB
2 | Onpeaencuue dunsTpoBaHue pHwmetp u
pHu EC KOHAYKTOMET]
3 | Cymma coeit DunpTpoBaHNC Meroaom
(ntoTHBLI BBITIAPUBAHUS
octatok IDS) BOJHOU BBITSKKH 1:5
4 | Oopeaencuue DunpTpoBaHNC Merox AHUOHBI I'OCT 4245-72
AHMOHOB B KJIACCHYCCKHH HCO";, CI',
KAaTHUOHOB B (TuTpoBaHue, SO",
BOAC BECOBOH C Katumonsr: Ca.,
MMPUMCHCHUEM Mg. Na',
[TAMECHHOTO
doTomeTpa,
My(eabHOU NeYH U
JAPYroro
000pPYA0OBAHHNS),

ITocne BBITIONHEHUS] aHAJINM30B OblIa NPOBENEHa NMepBUYHAS 0OpabOTKa JAHHBIX M OICHKA
PE3yJIBTATOB, KOTOPAsi MPUBOAUTCS HIXKE.

PesynbraTel anann3oB npuBoasaTcs B Tabnunax 1. KpaTkoe onucanune OLEHKH pe3ysbTaToB,
npuBonuTcs B Tabnunax 2-14 u Ha pucyHkax 2-20.

HekoTopble mnepBUYHBIE MAHHBIE AaHAJIM30B TPHUBENEHBI
BBIMTOJIHEHBl 110 METOIMKaM, NpUBEACHHbIM B coorsercTByrommx ['OCTax. B mnpunoxenun

B TMPUIIOXKCHUAX. AHanuzbl

MIPUBEAEHO COKPALIEHHOE ONMHUCAHNE IPUMEHSIEMBIX METONUK.
B pesynbrare npoBeAEHHBIX aHATM30B OBLIIM OTIPEENICHBI

- TexcTypa (MexaHU4YeCKUi, (PpaKIIMOHHBII) COCTaB WA,

- XHUMHUUYECKUNA COCTAB MJIa MO JAaHHBIM BOMHOW BBITSDKKM. MO CTAHAAPTY OLICHKH IOYBBI B
menmoparuu (pH, EC, aHHOHBI, KATHOHBI, TUTIOTETHYECKHI COCTaB COJIEH );

- ATpOXUMHYECKHI COCTaB MJIa: COAEPIKAHUE TyMyca U BaJoBbIX 3amacos NPK;

- [TonHpIi XMMHUYECKHI COCTaB Mija (COmepiKaHWE MAaKpO- MHKPO 3JEMEHTOB U BPEIHBIX
BEIIECTB),

- MyTHOCTb 1 xummueckuii coctas Bonbl (pH, EC, aHHOHBI, KaTHOHBI).



L Y & ~
e T e e
B-BOJIA w 58S 8 2
. < = | ‘
-ro4sa =
m.23 L
(m-22
-2V |
(-
¢
co®
T
NMMOTUHA
BOOAOCBPOCHOIO
COOPYXEHMUA
‘5
¢ R4
-~
kf\’
PucyHnok 1 Pacnosioskenue Touek oT00pa npod nousbl U BoJAbl B BepxHeM Obede
MJIOTHHBI.
Koopanaatei or6opa npod mita KoopannaTter or6opa npod BoabI
Ne mpoOBI North West North West
1 41'17'28'99 61'24'09'10 1 41'16'06'S0 6124'57'84
2 41'12'19'19 6124'58'40 —— ——
4 41'1023'13 6127'0426 3 41'13'00'80 6124'5776
5 41'17'34"22 61'26'39'55 4 41'12'13"25 6125'02'31
6 41172720 6126'06'73 5 41'11'44'64 61'25'27'90
7 41'16'59'78 61'24'16'69 1019 a7
3 1121138 61215937 6 41'10'42'75 61'26'37'82
9 31122938 612504724 7 41'1723'08 6126'09'83
10 41'11'42'83 61'25'24'08 8 41'2'54'02 6124'11'32
11 41'10'4121 61'26'35'92 9 41'13'42'15 61724'37'62
12 41'1023'34 61'27'08'79 10 41'17'01'16 6127'15'39
13 LTS5 61275040 11 41'12'53'09 6124'07'19
14 41'11'03'04 61'26'08'03
15 41'11'49'93 6125'15'55 12 41'12'42'97 61'24'37'80
16 41'10'50'31 6126'16'93 13 41'17'20129 6129'07'17




Taoauua 2 - Ouenka mex coctaa o0pa3uos uia no kaaccupukanuu A.H. Kaunnckoro u no ®AO

Koxa (Ne)

Conep:xanue ¢ppaxiuii (Mm), B %

Conepsxanne (hpakumit (MM) 10

OLEHKA 1o tpeyrompauky CILIA, B %
npo6bi Hazsanue no ®AO
Ousmyeckas | Kaumuckomy | Ilecok, IMeoms, |Timama, <

n/n o [>025]0.250.10 | 0.10-0.05 | 0.05-0.01 |0.01-0.005 [0.005-0.001] <0.001 Ry 00525 loooa00s! 0o

1 366 | 393 13.8 8.0 1.6 0.4 0.4 24 |Tecoxperxmiii | 91 8 0 S |sand
2 0.5 52 2.8 62,8 4.0 2.8 2.0 87 |Tlecorcemmeii| 29 69 3 7L
3 0.2 3.8 30,0 54.9 32 44 3.6 111 |Cymecs 34 61 5 7L
4 0.2 47 339 485 48 44 3.6 127 |Cymecs 39 56 5 7L
5 0.1 0.4 8.1 50.1 11.9 16.3 13,1 413 9 73 18 | zL
6 0.2 0.4 112 477 12,7 15,1 12,7 405 12 71 17 | zL
7 0.1 0.2 4.4 557 11.9 15.9 11.9 398 5 79 17 | zL
8 0.1 1,5 17.3 69,2 4.0 44 3.6 119  |Cymecs 19 76 5 7L
9 0.1 0.3 8.2 65.2 9.5 9.1 7.6 262 [ 9 81 10 zZ

CYTITHHOK
10 0.1 0,2 6,7 68,0 8.3 72 9.5 250  |Jlerxud 7 81 12 | ZL
CYTITHHOK

11 0.1 0.8 32,3 572 4.0 32 24 9.5  |Mecox cemmeii| 33 63 3 7L
12 0.1 0.6 23 215 23.1 302 223 75.5 3 66 31 | zCL
13 0.1 0.3 8.2 50,9 13,5 147 12,3 405 9 75 17 | zL
14 0.1 0.3 8.2 60,4 103 11.1 9.5 31.0 9 79 13 | zL
15 0.2 0.3 0.2 17.5 23.1 35.0 239 81.9 1 65 34 | zCL
16 0.1 0.8 26,0 62,8 32 44 2.8 103 |Cymecs 27 69 4 | zZL
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Pucynok 2 - Copepxanue ¢puznueckoi raunsl (4actun menee 0,001 mm) B npodax uia

Sand (%)

u Conepsxarre
a3BaHUE TIOYBEI N
(PMBMYCCKOM TIIHHBI
1o (uacTuir < 0,01 mm)
A H. Kaunnckomy Y i i
(1}
[ecok peIximbrit 0-5
Ilecok cBsI3HBIN 5-10.
Cyriecn 10-20.
Jlerkwmii CyTTTMHOK 20-30.
CpenHii CYTITHHOK 30-45
TsDKETIBIA CYTITMHOK 45-60
I'muna merkxas 60-75
['muna cpenmsist 75-85
I'muna Tsoxenas >83

PucyHok 3 — Mexanuueckuii coctas no4usbl 1o TpeyrobHUKYy @AO u no A.H. Kauunckomy




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
(%) 0eTarok, % T pco, [ o | 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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OMepa Touek oT6opa npod Homepa Tovek othopa una
Knaccuduraruu ®AO 00 OLEHKE CTSIICHU 3aCOJCHHS TOYBBI
Kon CreneHb 3aCONEHUS [TOYB ECe, dS/m
8.7 He 3aconennbie 0-2
2 Cabo03acoeHHBIE 2-4
3 CpenHesaconeHHbIe 4-8
ifmann CuipbHO3aCOIEHHBIE 8-16
5|16|7 8|9
8,7/8,6/8,7/8,7/8,7/8,8/8,9/8,7/8,5/8,5/8,6/8,9 | O4eHb CHIBbHO3aCONEHHbBIE >16

Pucynok 4 — pH, EC u conepxkaHue coJieil Mo JaHHBIM AHAJIHW3A BOAHON BBITSKKH 1:5
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AHWOHDbI KATUOHDbI, mr-3xke. 100 r.
30 25 -20 145 140 -05 0,0 0.5 1.0 1.5 2,0 2,5 3.0

Tovka 156 AHNOHBI KATUOMBI, mr-3xs. 100 r.
-8.0 7.0 6.0 -50 -4.0 -3.0 -2,0 -1,0 0.0 10 20 2.0 4.0 50 G0 7.0 no

PucyHnok S - MoHHBIN COCTAB UJIA N0 JAHHBIM AHAJIN3a BOAHOM BBITSKKH 1:5

———_Na2S04 m— VigSO4
mmm— CaS0O4 NacCl
CyMMa TOKCUUHbIX conei ee 00 Ca(HCO3)2

0,20

0,18 0,176

0,16 K&W
’ 0,155 '

0,14 N\

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 otbopa npo6 una

Pucynok 6 -Coaep:xanue cojieii Mo JAHHBIM AHAJH3A BOAHOU BBITSIKKH 1:5

12



Tabnmua 4 - /luana3oH JaHHBIX XHMHYECKOI0 COCTABA BOAHOM BBITSI’KKH B 00pa3uax nja

Conepxanre HOHOB, MUJLTHIPaMM- 3kBuBaneHT/ 100 1. lNunmoteTrueckue conu, %
Moxasa ECe, ITnoTHBIH
o pH 4S/m Ocrarox . : : Cymma
(MD$).% | Heo . | 1 | S0, | ca | Mg | Nawk | Ca(HCO), | CaSO, | MgSO, | Na,SO, | NaCl | roxe
conen
Maxcumym 8,9 7,0 0,502 0,580 |5,034| 1,914 | 1,200 | 0,986 5,264 0,024 0,062 0,059 0,074 | 0,294 | 0,370
Muanmym 8,5 0,6 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
Pazmax 0,4 6.4 0,434 0,280 |4,886| 1,414 | 0,800 | 0,789 4793 0,011 0,050 0,048 0,058 | 0,286 | 0,327
T11CT 2 - 436m Mp Geper Pycnoson. T15 Mp Geper - 65 Pycnosoi CT 5.
Cymma cone# 0,076%; ECe=0,64 dS/m Cymma cornew 0,502% ECe=6,96 dS/m
i /_CaqHS(;‘f:s)z
NaCl
18% Ca(HCO3)2
22%
Na2S04 CasS04 )

30% 15%

Pucynox 7 —Conepxanue coJieii, %o
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Ta0auna S - ArpoxumMHYecKHe XapaKTepUCTHKH HJIa
Agrochemical properties of bottom sediments

Kon Orerka Vrsepon rysyca, Conepskanue BajoBbIX popm OGOraEHHOCTS
mposat | Tynyc, % 00€CTIeYeHHOCTH % (Cr, %) Asota. % Ornerixa Pociopa, Ornerixa Kams, Onerixa CN asotom, C/N
Ne /11 ’ 00€eCIIeYEHHOCTH % 00€eCIIEYEHHOCTH % 00€eCIIEUEHHOCTH

1 0,19 Ouenb CepbLe 0,11 0,021 Ouenpb CepbLe 0,155 Cpe e 0,20 OueHb e tHble 53 Brcokast
2 0,51 Bemre 0,29 0,038 Ouettb Gegpie 0,195 Cpenrme 0,72 OueHb GeHbIe 1,7 Bricokast
3 0,30 Ovter, Gebre 0,17 0,024 | OuemsGemme | 0,200 Cpesmme 042 |  Ouemscemme | 7.1 Bicokas
4 0,34 Ovter, Gebre 0,20 0,025 Ouer, Gemmte | 0,180 Cpezmme 0,66 | Ouemscemme | 7,9 Bicokas
5 0,74 Benmre 0,43 0,052 Bemre 0,160 Cpemme 0,90 OueHb GeHbIe 8,3 Cpenrsist
6 0,68 Bemmre 0,39 0,048 Bemmre 0,150 Bemmie 0,69 OueHp Ge/lHble 8,2 Cpepmstst
7 0,80 Bebe 0,47 0,061 Bebe 0,132 Bemrre 0,72 OueHDb Ge/HbIe 7,6 Bricokast
8 0,32 Ouenp CepbLe 0,18 0,024 Ouenp CepbLe 0,165 Cpetuie 0,49 OueHb e tHble 7.7 Brcokast
9 0,57 Bemmre 0,33 0,042 OveHp Ge/iHble 0,145 Bemmre 0,60 OveHpb GesHble 7,9 Bricoxas
10 0,53 Beppre 0,31 0,039 OveHp GeziHbIe 0,132 Beppre 0,63 OveHb GepHble 7,9 Brrcoxast
11 0,27 OueHb GefTHble 0,16 0,024 OueHb GefTHble 0,141 Bemmpie 0,37 OueHb Ge/THbIe 6,6 Beicoxas
12 0,78 Bembre 0,45 0,056 Bempbre 0,112 Bejmble 1,02 Bejmble 8,1 Bhlcokast
13 0,84 Bemimre 0,49 0,064 Bepmmre 0,136 Bemimre 0,72 Ouenp Ge/Hble 1,7 Cpemsst
14 0,38 OueHb GeHble 0,22 0,027 OueHb GeTHble 0,141 Benrpie 0,40 OueHb GeTHbIe 8,2 Beicoxas
15 0,95 Cpenrue 0,55 0,068 Bebie 0,108 Bemmie 1,46 Bemie 8,1 Bicokast
16 0,36 OueHD GeTHbIe 0,21 0,025 OueHD GeTHbIe 0,145 Bemrre 0,54 OueHp Ge/iHble 8,3 Bicokast

14




CopnepxaHua kanus, % K macce

Kanui arpoXxuMu4yeCcKMm MeTo4oM

---- Kanuin,% Kk macce Ha macc cnekTpomeTpe

Kanuu,rpanumua 6egHbie

. 1,7 l,\ 1,90
. ; b
v ' X
1,5 '\\ F’ \\\1,10’ ‘ \
\\ ‘,I“\ ,—“\1,2011\ y SO 7 ,46
\e N = - S, Yo v X 4
1,0 A . /\
0,72 \ /
0.5 /\\ / —\\ o e e \
, / S N 04
0,0
1 2 3 5 6 7 8 9 10 11 12 13 14 15 16

Homepa Touek oTt6opa npod

Pucynok 8 - K ouenke njiogopoaus ujia - CpaBHeHHe onpeeseHusi CoAepKaAHUsI BATOBOI0

KaJiud pas’HbIMHA ME€TOAAMH

Taoauua 6 - CranaapTHasi TA0JIMLA MO OLIEHKe NJI0A0POAHS MOYBbI

CreneHb muogopoaus MouB

O COMEPIKAHUIO BaJIOBbIX (popM azoTta, hoc(

OueHka 00eCIeYeHHOCTH

)Yopa 1 KaJus

Tymyc, % I'pamanyu OLEHKH I'pananuu A3zor | Dochop Kannit
o0ecrne4yeHHOCTH OLICHKH %
<0,45 Ouenb Oenubie | OdeHb OemHbIE <0,04 <0,1 <1,0
0,46-0,90 Bennbie Bennbie 0,05-0,08 0,11-0,15 1,1-1,7 (1,0)
0,91-1,35 Cpennue Cpennue 0,09-0,12 0,16-0,20 1,8-2,4 (1,9)
1,36-1,80 Borarsie Borarsie 0,13-0,16 0,21-0,26 2,5-3,0
>1.8 Ouenb Oorareie | OueHnb Oorarbie >0.16 >0,26 >3.0
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Pucynok 9 - UnirocTpanusi noJie3HbIX H BPeAHbIX XHMHU4€CKHX 3JICMEHTOB,
00HApY’KeHHBIX B COCTaBe HJa

TepMI/IH (TSAXKENBIE METAJLIBIY HUCMOJIB3YIOT HJIA MECTAJIOB,

VAENbHBIM BEC KOTOPBIX

TPEBBILIAET 5 I/CM’ MM aTOMHbI HOMep Gombiie 20. Cpean HIX HAHOONee OMACHBIMH CUHTAIOTCS:

CBUHEI]
PTYTh
KagMui
MBILIBSIK
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Tab6auua 7 - Cogep:kaHue 3JieMeHTOB B 00pa3uax uja

ppm (Mr/kr) Ipouent (%)
JeMeHT
MuHumym Maxkcumym HuTepBan MuHumym Maxkcumym HuTepBan
Al * 47000 86000,00 39000 4,7 8,6 3,9
Ca* 45000 73000,00 28000 4.5 7,3 2.8
Fe * 16000 41000 25000 1,6 4,1 2,5
K* 10000 19000 9000 1,0 1,9 0,9
Na * 9900 15000 5100 0,99 1,5 0,51
Mg * 7600 20000 12400 0,76 2 1,24
Ti* 2000 3100 1100 (=2 0,31 Oslgh
| 650 850 200 0,065 0,085 0,02
Mn 380 790 410 0,038 0,079 0,041
Sr 220 320 100 0,022 0,032 0,01
Ba 280 700 420 0,028 0,07 0,042
\4 84 110 26 0,0084 0,011 0,0026
Cr 58 86 28 0,0058 0,0086 0,0028
Ni 19 52 33 0,0019 0,0052 0,0033
Cu 23 47 24 0,0023 0,0047 0,0024
Zn 38 85 47 0,0038 0,0085 0,0047
Co 35,6 16,0 10.4 0,00056 0,0016 0,00104
Ga 7,5 14,0 6,5 0,00075 0,0014 0,00065
As 5,0 14,0 9,0 0,0005 0,0014 0,0009
Y 13,0 18,0 5,0 0,0013 0,0018 0,0005
Nb 6,3 8,9 2,6 0,00063 0,00089 0,00026
La 20,0 28,0 8,0 0,002 0,0028 0,0008
Nd 17,0 26,0 9,0 0,0017 0,0026 0,0009
Pb 11,0 20,0 9,0 0,0011 0,002 0,0009
Th 7,1 12,0 4.9 0,00071 0,0012 0,00049
Sn 1,3 3,2 1,9 0,00013 0,00032 0,00019

2
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[Iponomkenue Tadaumbl 7

ppm (Mr/kr) pouent (%)
deMeHT
MuHumym Maxkcumym HuTepBan MuHumym Maxkcumym HuTepBan

Cs 2,7 8,4 5,7 0,00027 0,00084 0,00057
Pr 4,9 6,6 1,7 0,00049 0,00066 0,00017
Sm 3,4 5,7 2.3 0,00034 0,00057 0,00023
Gd 2,8 4.5 1,7 0,00028 0,00045 0,00017
Be 0,7 1,8 1,1 0,000074 0,00018 0,00011
Se 0,5 2,0 1,5 0,00005 0,0002 0,00015
Mo 0,1 6,0 5,9 0,00001 0,0006 0,00059
Ag 0,2 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 1,2 0,7 0,000046 0,00012 7,4E-05
Eu 0,6 1,0 0,4 0,000058 9,9E-05 4,1E-05
Tb 0,4 0,6 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 0,1 0,000015 2, 7E-05 1,2E-05
Yb 1,1 1,7 0,6 0,00011 0,00017 0,00006
Lu 0,2 0,3 0,1 0,000016 2, 7E-05 1,1E-05
Hf 0,7 1,5 0,8 0,000072 0,00015 7,8E-05
Ta 0,4 0,7 0,3 0,000043 7,4E-05 3,1E-05
W 1,0 1,6 0,6 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 1,1 0,00014 0,00025 0,00011

18




100000

90000
80000
70000
60000
50000
40000
30000 N
20000 A\
10000

0

Na* Mg * Al* K* Ca*

—1 13000 7600 52000 17000 45000 2000 16000
— 15000 14000 66000 10000 69000 2900 29000
—3 12000 12000 55000 12000 57000 2300 25000
— 13000 14000 65000 10000 63000 2700 29000
—5 11000 14000 63000 10000 61000 2600 30000
— 11000 14000 63000 11000 61000 2500 30000
—7 11000 16000 68000 12000 64000 2700 32000
— 10000 10000 47000 10000 51000 2300 21000
—F 12000 13000 60000 12000 59000 2600 28000
—10 11000 13000 60000 10000 59000 2500 29000
— 13000 12000 56000 10000 60000 2400 25000
—_—12 10000 20000 86000 17000 73000 2900 41000
—13 13000 18000 78000 13000 72000 3100 38000

Pucynok 10 - Coaep:xanue 3jieMeHTOB B o0pa3uax uwia (Hanboubuiee Koau4ecTso daemeHToB Al, Ca, Fe)
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900

800
700
600
500
400
300
200
100
0 P Mn Sr Ba
— 650 380 260 680
—_—2 820 650 300 390
3 750 540 250 320
4 780 620 280 360
— 760 630 270 700
R 750 620 260 380
w— 760 660 270 460
— 760 470 220 280
—_— 800 590 260 440
s 1 () 780 590 260 350
e ] 1] 790 540 270 310
— ] 2 850 790 320 460
— 1 3 840 770 320 440
— ] 4 810 630 310 380
s 1 5§ 800 780 290 410
16 790 590 290 350

Taoauua 11 - Cogep:ranue 3jieMeHTOB B 00pa3uax uja (Hanbogbiiee KoJn4ecTso 3jaemeHToB P, Mn, Ba)
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120

100
80
60
40 \
20 —3_'*—& /
0 - -
Li B* Sc \' Cr Ni Cu Zn Rb ZrY Ce
e | 17 17 6,5 100 86 19 24 38 73 49 43
— 2 24 18 1 93 64 35 30 58 50 34 56
e 3 21 22 9,8 100 76 30 30 51 55 26 41
< 24 15 1 85 58 36 38 63 50 34 50
—_—5 25 19 1 84 58 37 31 61 57 34 47
-8 26 19 1" 87 60 37 31 59 57 36 46
—T 28 15 12 89 60 41 35 64 63 38 49
— 13 16 9.4 96 73 26 23 45 48 32 46
— ) 21 19 10 100 76 36 32 58 63 37 47
s 1 () 22 15 1 93 66 38 31 59 54 34 45
— ] 1 17 16 10 99 73 31 27 49 47 28 46
— ] 2 39 20 16 110 78 52 a7 85 98 54 52
— 13 39 20 16 110 78 52 47 85 98 54 52
i 24 20 1" 95 68 36 32 57 54 31 47
e £ 37 24 13 100 71 51 46 82 100 49 48
16 22 20 11 100 77 33 29 52 65 32 44

Pucynok 12 - Coaep:xkaHue 3J1eMeHTOB B 00pa3uax uia (HanboJbliee KOJIUIECTBO 3J1eMeHTOB V, Zn, Rb)
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30

25

20

15

10 — = —

5

0
Co Ga As Y Nb La Nd Pb Th
— 56 11 10 13 6,6 21 20 13 7.1
—_—2 10 9,7 8 17 8 28 24 16 9,7
— 3 9,7 8.1 B 13 6,3 20 17 13 7.4
4 1 9,3 5 16 7,7 25 22 18 9.4
a—3 1 13 6 15 7.7 23 20 16 8,9
-8 1 10 7 15 71 22 20 15 8,8
-7 13 10 7 15 7.7 24 20 16 9,7
— 8 75 7 13 6,3 23 21 1" Tl
— 10 10 9 15 8 24 21 13 8,7
— 1 0 1 95 9 14 7.4 22 20 15 8,2
— ] 1 92 8,7 7 14 6,9 23 21 12 oh
— ] 2 16 14 14 17 8,8 25 24 20 10
— 1 3 14 12 10 18 8,9 28 26 18 12
—_—14 1 10 8 16 7,3 24 23 14 8,1
— 15 16 12 10 16 8,5 23 20 19 10
16 10 9.4 10 15 6,8 21 20 14 7.6

Pucynok 13 - Coaepxanne 3j1eMeHTOB B 00pa3uax uaa (Handoabuee KoanuecTso emenTos La n Nd)
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0 Sn Cs Pr Sm Gd
—_— 1,6 2,7 55 34 28
— 2 1,7 3,6 6,5 5 42
—3 1,7 3,3 49 3,6 29

4 2 4.1 6,3 41 3,8
— 5 2,2 45 5.7 4 3,7
w— 6 21 47 55 41 36
— 1,3 28 53 4.7 3,8
— O 23 45 5.7 42 41
e 1 () 2 45 53 49 39
—1 1 1,5 3,2 52 3,8 39
e ] 2 3,2 6 6,6 57 45
—_—13 3,2 6 6,6 57 45
—_—14 21 41 56 43 4
e 1 5 3,2 7.9 57 42 39

16 1.7 3,3 5 43 3,7

Pucynok 14 - Coaep:kanue 3/ieMeHTOB B 00pa3uax uja (Haubojbiiee KOJHIeCTBO 3J1eMeHTOB Pr)
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J

—

e
Cd In* Sb Eu Tb Dy Ho
e— 1,2 1,9 0,8 0,46 0,052 0,036 0,7 0,89 0,44 29 0,49
—2 1,3 1,1 5,2 0,3 0,058 0,061 0,54 0,74 0,53 4 0,62
m—3 1,1 1,4 1,5 0,22 0,032 0,057 0,83 0,66 0,42 31 0,48
4 1,3 1,3 2,6 0,35 0,052 0,049 1,1 0,71 0,47 3,2 0,55
— 5 1,3 1,9 1,1 0,24 0,058 0,057 1 0,99 0,51 33 0,49
s (5 0,98 1,3 0,4 0,3 0,045 0,041 0,72 0,7 0,48 3,4 0,49
m—7 0,98 1,4 0,6 0,39 0,026 0,053 0,92 0,82 0,47 3,5 0,55
— 0,74 1 0,2 0,19 0,022 0,044 0,46 0,58 0,49 27 0,47
—O 1,1 0 0,4 0,43 0,089 0,06 0,85 0,79 0,51 33 0,54
—10 1,2 0,5 0,1 0,29 0,022 0,044 0,73 0,7 0,48 31 0,5
— 1 1 1,5 1,2 0,3 0,29 0,022 0,028 0,76 0,63 0,43 31 0,48
— 2 1,7 2 1 0,52 0,078 0,048 1,2 0,96 0,48 3,2 0,6
—13 1,8 1,5 0,4 0,37 0,078 0,044 1 0,85 0,58 3,7 0,61
s 1 4 1.8 1.9 6 0,27 0,055 0,032 0,74 0,75 0,53 3 0,49
e 1 5 1.8 1.6 3 0,42 0,061 0,052 1.1 0,74 0,54 31 0,53
—16 1.5 0 1.6 0,19 0,011 0,065 0,64 0,7 0,48 3,2 0,49

Pucynok 15 - Coaep:kanue 3/ieMeHTOB B 00pa3uax uja (HauboJjbliee KOJIH41eCTBO 3J1eMeHTOB Mo u Dy)
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2,5
2
1,5
1
0,5
0 =
Er Tm Yb Lu Hf Ta w* Hg Tl Bi U
— 1,3 0,17 1,1 0,22 14 0,52 1 0,095 0,28 0,15 1,5
—2 1,6 0,27 1.7 0,27 0,89 0,71 16 0,105 0,38 0,27 1,9
—3 1,3 0,2 1,4 0,16 0,84 0,51 1,3 0,1 0,29 0,19 1,4
=4 1,5 0,21 1,5 0,23 0,96 0,56 1,5 0,085 0,29 0,2 1,8
—D5 1,4 0,21 1,3 0,16 0,97 0,59 1,2 0,049 0,38 0,25 1.7
6 1.4 0,22 1,3 0,24 0,97 0,55 1,5 0,075 0,38 0,27 1.7
s | 1,6 0,23 1,6 0,21 0,89 0,69 14 0,135 0,39 0,27 2
_—0 14 0,16 1,3 0,19 0,83 0,43 0,96 0,08 0,24 0,18 1,5
—Q 1,6 0,25 1,6 0,24 1,2 0,56 11 0,095 0,33 0,2 1,7
— 10 1,6 0,21 1,5 0,25 0,91 0,58 1,1 0,065 0,32 0,23 1,7
— 1 1 1,6 0,15 1,3 0,2 0,72 0,51 1 0,085 0,23 0,16 1,6
— 2 1,7 0,22 1,6 0,25 1,5 0,74 1,5 0,06 0,43 0,37 2,5
— 13 2 0,23 1,7 0,22 14 0,7 1,3 0,12 0,46 0,23 25
e 1 4 1,7 0,19 1,6 0,2 0,93 0,61 1 0,085 0,3 0,18 1,8
— 1 5 1,8 0,22 1,3 0,23 14 0,72 1,5 0,075 0,53 0,35 2,2
=16 1,8 0,21 1,4 0,21 1 0,68 1 0,13 0,32 0,19 1,6

Pucynox 16 - Congepranue 31eMeHTOB B 00pasuax uia (HauGobmee KonugecTso diementos Er, Yb, Hf, W u U)
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Pucynok 17 - CpaBHeHHe coAepKRAHHS TSKeJIbIX METAJLIOB B Ipodax uia, ¢ [IJIK
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Pucynok 18 - CpaBHeHHe coepRaHHS TSLKeJIbIX METAJLIOB B Ipodax uia, ¢ [IJIK
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Pucynok 19 - CpaBHeHHe coepRaHHS TSLKeJIbIX METAJLIOB B Ipodax uia, ¢ [IJIK
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Tabanua 8 - Onenka coaep:kaHusi TSKEJbIX METAJLJIOB (BpeHBIX 3J1IeMEHTOB) B IOHHbIX OTJIO’KeHHUsIX [8...10]

Haumenopanue ITJIK BeriecTBa, Mr/Kr Obmee N HuTepsan GaxTuieckoro Hwuxe (Boie) TTJIK,
Obo3HaueHne CaHWTApHBIHA, | comep:KaHMs B o0pasuax uia,
BELIleCTBa MOYBBL, C yueToM (poHa YHUCJIO pa3
MT/KT MT/KT
B 1,0...2,6 pa3 Huxke OMacHOro
* - 2 2
o MBILIBSK 10 (OZTK*) 10 >-14 yposHsi.(Mckmouenue 121 00p.)
Co KoBanst 5,0 (noB) 5 6-16 Beime ITAK B 1,1...3,0 pasa, HO... 3TO
MHUKPO3JIEMEHT
Sb CyppMma 4.5 50 0,5-1,2 B 3.,8...9,8 pa3 Hi>ke OMacHOTO YPOBHS
Mn Mapranen 1500 1500 380 -790 B 1,9...3,9 pa3 H1xe OnacHOro ypoBHs
A\ Banagun 150 150 84 -110 B 1,4...1,8 pa3 H1xe ONacHOrO ypOBHS
Pb Csunen 32 (OAK=130) 32 11-20 B 1,6...2,9 pa3 H1>xe OnacHOro ypoBHS
Cd Kangmuii 2,0 (OAK) 0,01 - 0,09 B 5,6...45,5 pa3 Huxe OnacHOro ypoBHs
Hg PryTh 2.1 5 0,05-0,14 B 16...43 pa3 HuKe ONacHOrO YPOBHS
Cu Menp 55 (OAK=132) - 23 -47 B 1,3...2,6 pa3 H1>xe ONacHOrO ypOBHS
Ni Hukens 35 ) 19-52 B 1,0...2,6 pa3 HITKE ONACHOTO YPOBHSL.
(Mcxmrouenne 121 0bp.)
K XJIOpUCTBIN Kanui 560 (360) 5000 1000 - 1900 [IpeBrimaet, HO 3TO rOTOBOE yAOOpEHHUE,
(K20) HE 3arps3HUTENb
ITo ITAK 70 B8 1,2...1,8 pa3 Huxe
Zn Iunk 220 (OAK) 38 -85 OIaCHOT'O YPOBHSI,
(Mckmouenne 12" 06p.)
N HuTtpatsl 130 225 210 -680 Jt10 ynoOpeHue, He 3arps3HUTENTb
Be bepunnii 50 0,8-1,2 B 28...68 pa3 HMKE ONACHOTIO YPOBHS
Cr Xpom 100 58-86 B 1,2...1,7 pa3 H1>xe ONacHOrO ypOBHS

* ITJIK- mpenensHo- nomyctuMast kounenTpanus, OJIK-opueHTUPOBOUYHO- A0y CTUMAsT KOHLIEHTPALIHAS
2
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MOJIE3HBIE BEHIECTBA COAEPKAIIUECA B HAHOCAX

HaspiBaeMoe KOJTHUYECTBO MOJIE3HBIX AJIEMEHTOB B MOYBE, IO OTAEIbHBIM OMyOJUKOBAHHBIM
HUCTOYHUKAM, oTyindaercsi. [IpuMepsl, CM. TEKCThI HIKE

I. Makpoanementsl, %o N P K Ca Mg S Fe

Muxkpoanementsl, % Se Ag B Mo Mn Cu Zn Co I V (10).

II. Ecnn npunep>kuBaTbCsi yTOUHEHHOH KJacCH(PHUKALNY, TO K MAKPOIJIEMEHTaM OTHOCSTCS
a30T, hocdhop U Kajwid,

K ME303JIEMEHTaM — Cepa, KaJIbLIUI, MarHuid,

K MHUKpO3JIeMEeHTaM — Oop, MOJUOIEH, LIUHK, MeIb, KOOANbT, MapraHer, Oapwii, KpeMHHIA,
XJIOp, HATPUI, TUTaH, cepedpo, BaHAUH, JKeJIe30, HUKEIb, CeJIeH, INTUH, iox, amomMuHuii (19).

II. H3BectHbl BOCeMb HamOoJiee HEOOXOAUMBIX JUISl >KU3HEIESSTENIbHOCTH PAaCTeHUMN
MUKPOJJIEMEHTOB. KeJie30, Mellb, OOp, MarHui, IWHK, MapraHel, KoOaibT, MouOIeH (8).

OTHOCHUTEJBbHO COAEPKAHUA MAKPO U MUKPODJIEMEHTOB

- TIpakTruecku BCe BBIIEYKA3aHHbBIE MUKPO3JIEMEHTBI MPUCYTCTBYIOT B UCCIIEIOBAHHOM HJIE.

- Ocobo oTMEeTHM MNPUCYTCTBHE KOOANbTa, KOTOPBINA, C TOYKH 3PEHUS MEIUIMHBI - MOBBIIICH.
OnHako, 3TO IEHHBIH MUKPO3JIEMEHT, CIMOCOOCTBYIOIIUH YCBOSHHIO a30Ta W OOECIeuMBArOIINN
npubasky ypoxast 1o 10 %.

- H3ydeHume WCTOYHUKOB VYKa3blBa€T HA TO, YTO TNpu mnepepaboTke wna Pyciaosoro
Bonoxpanwmma (TMI'Y) wnenecoobpa3HO 3amyCTUTh NPOHM3BOACTBO MHKPO  YAOOpPEHHIA,
KOMIUTEKCHBIM JEHCTBHEM - KOMIUIEKCHOE MUKPOYI00peHue, KOTopoe OyaeT BKIII0YaTh BCE BOCEMb
MUKPOJJIEMEHTOB. KeJie30, Mellb, OOp, MarHUi, LIMHK, MapraHel, KoOaibT, MOJUOIEH.

Ponbp MHKpPO3JIEMEHTOB B (DM3HOJOTHYECKUX M OMOXUMHUYECKHX MPOIECCax HEM3MEPUMO BEJIHKA.
[TouBa sBASIETCS UCTOYHMKOM MHKPOAJIEMEHTOB JIJISl PACTEHHIA, KUBOTHBIX U JiFoaei. OHU BXOIAT B
COCTaB BUTAMHHOB, (epMeHTOB, ropMOHOB. Hemocrarok win U3OBITOYHOE KOJUYECTBO
MHUKPOJSJIEMEHTOB B KOpPMaxX WM MPOAYKTAaX MHUTAHUS MPHUBOIST K HAPYUIEHUIO OOMEHAa BEIIECTB U
BO3HHKHOBEHUIO 3a00JIeBaHUH Y pACTEHUH, JKUBOTHBIX U JIFOJIEH.

OCHOBHBIMH Ul KU3HENESITEJIbHOCTH PACTEHUH U JOPYTMX JKUBBIX OPTaHU3MOB SIBIISTFOTCSI
MapraHer, Meb, OOp, IIUHK, MOJTUOIEH, HUKeIb, KOOabT, GTOpP, BaHAAHMA, HO.
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Taoauua 9. — MyTHOCTB BOABI (B3BeLIEHHBIH 0CA/I0K)

KOHB§ZSPO6 MyTHOCTb BOIBI, I/
1 1,49
2 2
3 3,58
4 0,91
5 0,02
6 3,85
7 1,81
8 2.76
9 3,81
10 1,64
11 2.53
12 3,66
13 0,7
Cpennee 2,2
Maxkcumym 3,85
Munumym 0,02
45
4.0 3.81
3,5
3,0
25 +—— ——— ————— ———
20— o S o - S
] E- . 4 1,64 y
1,0 +— T .
05 1+ — -
00T—"T 2 ] 3 | 4 | 6 | 6 | 7 | 8 ] 9 |10 | 11 | 12 | 13
|r/n 1,49 | 2,00 | 3,58 | 0,91 | 0,02 | 3,85 | 1,81 | 2,76 | 3,81 | 1,64 | 2,53 | 3,66 | 0,70

Pucynok 20 - WmocTpauust MyTHOCTH B HCC/I€I0BAHHBIX NPo0ax BOAbl H3 BOAOXPAHHIHINA
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Taoauua 10 - OueHKa XUMHYECKOT0 COCTABA M KAYeCTBA BOABbI B BOAOXPAHWINIIE

Kon mpobsr I ECw, l'éggggiﬁ ConepsxaHue pacTBOPUMBIX HOHOB, I/JI
Ne n/n P dS/m (TDS), /n HCO’; cl SO’ Ca Mg" Na K
1 6,93 0,74 0,400 0,098 0,079 0,104 0,056 0,012 0,047 0,005
2 7,94 0,80 0,428 0,163 0,086 0,078 0,080 0,010 0,042 0,006
3 8,09 0,90 0,544 0,198 0,086 0,136 0,100 0,012 0,053 0,006
4 7,74 0,79 0,428 0,107 0,079 0,128 0,060 0,012 0,063 0,003
5 7,62 1,54 1,120 0,078 0,187 0,448 0,136 0,034 0,135 0,006
6 8,00 0,86 0,460 0,156 0,094 0,096 0,084 0,012 0,042 0,005
7 751 0,97 0,528 0,154 0,108 0,144 0,092 0,014 0,060 0,006
8 7.86 0,90 0,528 0,137 0,101 0,152 0,076 0,019 0,057 0,007
9 7,10 0,90 0,516 0,183 0,086 0,126 0,080 0,022 0,048 0,003
10 7,66 0,92 0,512 0,117 0,101 0,144 0,076 0,014 0,056 0,004
11 7,72 0,85 0,436 0,095 0,094 0,128 0,052 0,019 0,057 0,005
12 725 0,87 0,526 0,163 0,086 0,144 0,084 0,014 0,060 0,004
13 7.82 0,83 0,464 0,146 0,079 0,144 0,076 0,012 0,060 0,006
Cpennee 7,63 0,91 0,53 0,138 0,097 0,152 0,081 0,016 0,060 0,005
Makcumym | 8,09 1,54 1,12 0,198 0,187 0,448 0,136 0,034 0,135 0,007
Mutumym | 6,93 0,74 0,40 0,078 0,079 0,078 0,052 0,010 0,042 0,003
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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 cpedHsis | 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 OIacHast HE OIacHast
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 OIacHasi 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, KanbIiueBas
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, KanblueBas
10 3,800 1,184 1,90 0,59 2,5 Misirkasi, KanbIueBas
11 2,600 1,578 1,30 0,79 2,1 Misirkasi, KanbIueBas
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12 4,200 1,184 2,10 0,59 2,7 Misrkasi, KanbliueBas
13 3,800 0,986 1,90 0,49 2.4 Misrkasi, KanbliueBas
-18 -16 -14 -12 -10 -8 -6 4 6 8 10 12 14 16 18
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Pucynok 20 - WmocTpanust XuMH4eckoro cocrasa npo6 soanl Pyciosoro
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Ta6auna 13 - OueHKa NpUroJHOCTH HCCJIEJOBAHHBIX NMPO0 BOABI AJIsl IUThEBBIX HYK/

CO,Z[Gp)KaHI/IC B BOAC KOMIIOHCHTOB, YUUTBIBACMBIX ITPH OLICHKC Ka1UCCTBa MHUTHCBOM BOObBI
Kon (TIpuBe IEHHOE K COOTBETCTBYIOIIMM €IHHULIAM ):
po6Hl . . o1 Na | ca| Hco, | so, | «
Ne i/ pH JIOTHBIN MMPOBOAHOCTb,
OCTATOK, MI/J M/
uS'cm
1 6,93 400 740 47 56 93 104 79
2 7,94 428 300 42 30 163 73 36
3 3,09 544 900 53 100 198 136 36
4 7,74 428 790 63 60 107 128 79
5 7,62 1120 1540 135 136 73 443 187
6 3,00 460 360 42 34 156 96 94
7 7,51 528 970 60 92 154 144 108
3 7,86 528 900 57 76 137 152 101
9 7,10 516 900 48 30 133 126 36
10 7,66 512 920 56 76 117 144 101
11 7,72 436 350 57 52 95 128 94
12 7,25 526 370 60 34 163 144 36
13 7,82 464 330 60 76 146 144 79
Orenka kauecTsa st nuTheBuIx Leneii mo 'OCT 2874-82
(CanlluH u upexrusa Cosera EC 98/83/EC)
Ll e 6,0-9.0 1000 2500 200 |30-140| 400 500 350
SHAYUCHUS
1 + + + + - - - +
2 + + + + + + + +
3 + + + + + + + +
4 + + + + + + + +
5 + - + + + + + +
6 + + + + + + + +
7 + + + + + + + +
8 + + + + + + + +
9 + + + + + + + +
10 + + + + + + + +
11 + + + + + + + +
12 + + + + + + + +
13 + + + + + + + +
Tabanua 14 - KpaTkas oueHka pe3yJibTaTOB AHAJIH30B
Nerr/mn | Bua anammza | XapakTCpuUCTHKA Pe3yabTaTa ITpumeyanue

JIOHHBIC OTIOKCHHUS, I

1 Mexanmueckuit | M3 16 mpoO no4Bsl 1Mo 0T€4ECTBCHHOM IIpenMyInecTBEHHO JETKHMH,
COCTaB HAHOCOB, | knaccuukamuu: 1 oOpaser, - mecok CPEIHUH CYTTIHHOK U [THHA.
(TexcTypa una) | peixisiia, 2 oOpasia neCoK CBSI3HBIN, 3 CoaeprkaHue 9aCTHIL

obpasua cymnech, 5 00pasLoB CpeaHUN (pU3UUICCKOM TIMHBI MCHEES
CYIJIMHOK, 2 oOpasua nerkuii cyrauaok u 2 | 0,001 MM ot 25 10 82 % .
obpazua rausa. [lo ®AO 12 o6pazuos ITo ¢ppaxpm ®AO
MBLICBATHIH CYTIIHHOK, 2 00pa3ua MaKCHUMAaTIbHOE KOJIHICCTBO
MBLICBATO-WIOBATHIA CYTTTHHOK, 1 06p. 3aHUMACT IbLUTb OT 36-81%.
meLIb 1 100p. - mecok ®paxknusd clay coctaBmser ot 3
10 34%
2 Hownnsiii coctas | pH una xonebnercs ot 8,5 10 8.9 u B ocHOBHOM 006pa3iiel

OTHOCHTCA K cunbHOIIEnouHoi, EC

CHJIBHOICIOYHBIC 1
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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 oguH obpasen. Bo
octarox TDS) OCHOBHOM ILI0THBIH ocTaTok (TDS) He

npesbimaet 0,2%

4 Onpeacnenune IpeoGnanarommue nonst 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 CIMHCTBCHHOM 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 ITHHUACTEIC 00pa3Lbl. | HATPHUS U MATHUSL, & 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 % (Mmuanmym) 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, 3CMIICACIIHS,
o3eseHeHns. brino mposeaeHo
COTIOCTABJICHUE COACPKAHUS BAJIOBBIX
(hopM BIEMEHTOB, C MPEACIBHO
JOTMYCTUMBIMH WX KOHICHTPALIHSIMH
(ITIK) 1 opHeHTHPOBOYHO JOITY CTUMBIMH
kouueHTparusyvu (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, LIHHK,
Maprasel, KodaabT, MOTHOICH.
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Nen/m | Bupn ananmsa XapakTepHCcTHKa pe3ynbTara ITpumeuanne
BaJOBBIM (hOpMaM BEILICCTB.
b). OueHka BO3MOKHOCTH MCIIOIb30BAHMUS
Wja, KaKk HCTOYHHKA MaKpo U
MHKPO3JICMEHTOB, B KAUCCTBE 1-
yAOOpEHUSs, 2- OCHOBBI ISl PUTOTOBICHUS
vA0OpeHN WK 3- 10OABKH K VAOOPCHUSM.
Jis 3ToM 1enu OBITH PACCMOTPEHBI U
OLICHCHBI CONCPIKAHKC B HIIC
Makpo31eMeHTOB. (A3oT, ®ochop, Kanmii)
Y BRXKHBIX [T PACTCHUH MUKPO3JICMCHTOB!
Lunk, Mapraneu, Kobanst, Mens,
Kenezo, bop.
Bogma
1 MyTHOCTB MytHocTb n3mMensiercs ot 0,02 no 3,85 r/n | C ucmonp3zosanneM QuiabTpoB
2 Onpeacnenne pH xonebaercs ot 6,9 10 8,2;
pHu EC ECw =0,74-1,54 dS/m
3 Cymma coneit 0,40- 1,12 r/a, Tomeko B 1 cnyuae (u3 13),
(mnoTHBIN npebimact 1 r/n
octarox TDS)
4 Onpeacnenne Bogaa umeet Bricokoe kauecTBo. Ona Hpu oueHke xummsma
AHHOHOB U MPUrOIHA U [T OPOIICHUS U IS TIAThS COMCCOACPIKAHM 1O AHUOHAM
pasnu4aeTcs.
KaTUOHOB B - Tuapokap6onarHo-
BOJHOM Xmopuano-Cyasdaraas (I'-X-
BBITSKKE >
- 'mapoxapbonarHo-
Cynsdarro -Xnopuzgsas (I'-C-
X);
Xmopuauo-CyasdaTHast-
I'uapoxapbonarnas (X-C-I') u
T.A., a IO aHHOHAMH -
Maruucso-Harpuesas-
Kamsiuesas (M-H-K)
5 Pacuer Boga Bcex npo0 OLCHHUBACTCS, KAK MSTKAI,
JKECTKOCTH KaJIbIUCBas U 0AuH obpaser (5) —
BOJbI VMEPCHHO KECTKas, KATBIIICBA,

JAK/IIOYEHUE K I'VIABE 1

—B pesynbTaTe NMPOBENCHHBIX AHANM30B HA COCTAB HMJA' M MYTHOCTH BOXBI® PyCIIOBOrO
BOJIOXPAaHWJINIIA, OBUIO BBISIBJICHO CIEAYIOLIEE:

—Ilo MexaHudeckoMy coctaBy oOpasibl mia - pasnudarotcs. 13 16 o0pas3os, 5 oTHeCeHbI
K CPEIHUM CYTJIMHKaM, 2 — K JETKUM CYTJIMHKaM, 2- K [JIMHaM, 4 — K cynecsm, U 3 —K meckam

—O0pa3up! una He 3aconeHbl, o EC u mo apyrum kinaccuukanusM, 3a UCKIOUEHUEM
obpasua Nel2 (EC=6 dS/m),

—Omnpeznenenue ryMmyca 1 BaJOBOTO COJAEPKAHUS MUTATENbHBIX 3JIEMEHTOB, 110 METOAUKE
NPUHATON B arpOXMMHUH, TIOKA3aJI0, YTO JJOHHBIE HAHOCHI OLICHUBAIOTCS, Kak «OeaHbIe» U «OUYEHb
6enubie» rymycom U NPK.

—BanoBoe xomMuecTBO MHUTATENBHBIX 3JeMeHTOB (ocdopa u kamms, PK, onpenenénnoe

! Mexanmeckuit cocTan HAaHOCOB, (TekcTypa wia), onpejencaue pH u EC, cymma coneit (tmotHbIit octatok, TDS), ompesienieHue
aHHOHOB ¥ KaTHOHOB B BOJHOH BBITSIKKE, OIIpejiefieHre ryMyca, onpesaeneHue NPK B Banosoit Gopme, orpesiesieHue II0IHOTO
3IIEMEHTHOT'O COCTaBa Wi

2 MyTHOCTb, ompenenenue pH u EC, cymma conel (twioTHplf octaTok TDS), ompejielieHHe aHUOHOB U KATHOHOB B BOJIHOM
BBITSDKKE
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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, Mellb, O00p, MarHUil, UHK, MapraHell, KoOaibT, MOJTUOIEH.

— UccrnenoBannbple mpoObl BOABI HMMEIOT MyTHOCTH B mpepenax 0,70-3,85 r/m. Ilo
XUMHUYECKOMY COCTaBY, 3a HCKIJIFOUEHHEeM OmHOro oOpasua 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
UPPHUTALIIOHHBIX ).

—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 METaNIOB B WIS,
MOKa3aJlo, YTO BO BCEX OOpasmax, Mo BCEM IOKA3aTeNsIM, COAEPKaHUE TSIKENBIX METAJUIOB HE
MIPEACTABIISIET HUKAKOW ONMacHOCTH. DakTU4eCcKoe cofepkaHue BpenHelx 3eMeHTos Hibke 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 SBJISAETCS 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 coiictBa 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 UCTOYHHUKOB ITOKA3aJl, YTO JUII HAHOCOB (JIOHHBIX OTJIOXKEHUH) B
PEKOMEHA0BAHO J1BA BU/A UCMOJIb30BAHUS!
buornueckoe HCNoJIbL30BaHHUE:
—  HENOCPEeNCTBEHHOE MNPHUMEHEHHE IJIs LeJed MeNHopaluuy 3€MeNb Ha CyIIEeCTBYIOLINX
CBAJIKax;
— TIOBBILICHHE BBICOTHI HU3MEHHBIX PAaiOHAX W/WIN CTPOUTENIHCTBO HOBBIX 3€MENbHBIX
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

—ComocraBnenne 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 BpenHbIXx sieMeHToB Hike I1/IK, mo HEeKOTOpBIM 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
(TSDKENbIMU METAJIJIAMH) C TOYKH 3PEHUS] MEAMLHUHBI, O€30ITaCHOCTH MOUBBL. DTO OTHOCHUTCS H K
MaKpO3JIEMEHTaM: a30T U Kajuii [8...10].

—Ilpu oueHKe BO3MOXHOCTH NPUMEHEHUS JOHHBIX OTJOXEHHH 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 IePepadOTKH KOHKPETHOI0 BHAA MPOAYKIHH

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
NOJNUTHIBATG PACTEHUS HEOOXOIMMBIMH 3JIEMEHTAMH B TEYEHHE JIIUTEIBHOrO 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 oH MOXeT OBITh HCIIOJNIB30BAH: IPU O3CJIEHEHUH 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 KobOanbTa. M3roToBieHHe 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 PUIIOJKEHHEM X.

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

JAKJIIOYEHUE O PE3VJIIBTATAX BUHOXUMHUYECKOTO AHAJIM3A WIA
PYCJOBOI'O BOJOXPAHWJIMIIIA (TMIY). 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 (TOpU30HTA) BOXBI MO 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
OLIGHEHBI 110 M3BECTHBIM OT€YECTBEHHBIM H 3apPYOEKHBIM KIACCU(PUKALIUSIM.

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

TUTIOTETHYECKHI COCTAB CONEH);

- ArpoxuMHu4ecKuil COCTaB 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;

- O6pasnbl mwia He 3acojiensbl, 1o EC u mo npyrum kinaccuuKanusM, 3a UCKIFOYEHUEM
obpasua Nel2 (EC=6 dS/m). Muanasonm wusmepenus pH, EC, TDS, conepskanus
AHMOHOB-KaTHMOHOB U cojiell B oOpasmax mia (10 JaHHBIM aHAJHM3a BOIHOM BBITSIKKH)
nokasaH B Ta0muue 1.

Tabauna 1. /lnana3oH u3MeHeHHs XHMHYECKOr0 COCTaBa B 00pa3nax uja, no AaHHbIM
AHAJH3A BOAHOH BBITSIKKH M3 HJIA

ConepskaHHC HOHOB,

=
EN I'unoTteTHyeckue com, %
- < MHUIATpaMM-3kBaBAICHT/ 100 T ’
= pl~ER O]
(] E Q o~
= ECe,| Z &= ~ ]
< > i bS] = -
pH [ — o0 . & ~ — ] é o=
S| eml BEl S oo < s 8928 |g i
S =N © . O b= ) T = ob " Z =35 4
8 < 2

Max| 8.9 | 7.0 [ 0,502 0.580] 5,034] 1,914| 1.200] 0,986 5.264| 0,024] 0,062] 0,059 0,074| 0,294] 0,370

Min| 85| 0.6 | 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| 6,4 | 04341 0,280| 4,886 1,414] 0,800 0,789] 4,793 0,011] 0,050] 0,048] 0,058] 0,286] 0,327

OmnpeneneHue rymyca U BaJOBOTO CONEPIKAHUS MUTATEIBHBIX 3JIEMEHTOB, MO METOIUKE
MPUHATON B arpOXHUMUU, TIOKA3aJI0 CONEPIKaHUE B JOHHBIX HAHOCAX:

- I'ymyca: 0,11-0,55 %;
- Aszora: 0,02-0,11 %;
— ®Docdopa 0,11-0,20 %,;
- Kamus 0,2-1,46 %.

CormacHO arpoXUMHYECKOW KIACCU(PUKALUN 10 00ECEYeHHOCTH MOYB MHUTATEIbHBIMU
SJIEMEHTAaMH, OOpa3lbl Wjia OLEHUBAIOTCS, Kak «OeqHbIe» W «OUeHb OEMHBIE» TYMYCOM H
NPKBajoBoe KoiIMuecTBO MHUTATENbHBIX 35eMeHToB (ochopa u kamus (PK), onpenenénnoe
Macc CIEKTPaJIbHBIM aHAJIM30M, TaKXKe HEBBICOKOE, U (B mepecyere Ha %) HAXOAUTCS B TOU ke
rpajamuy 1o Kiaccupurkanuu 00eCredeHHOCTH MOUBbI.

Macc-CneKTpaibHbIM aHAJTHU30M JTOHHBIX OTJIOKEHUH BBISIBJICHO OTCYTCTBHUE KOJMYECTBA
BpenHbIX BemecTs, npesbimaromux [1JIK (tabmuma 2) a Takke HajdWuMe BCEX MOJIE3HBIX
MUKPO3JIEMEHTOB, TAKUX KaK J#Ce1€30, MeOb, 60p, MACHUI, YUHK, MAP2AHeY, KOOWIbM, MOTUOOEH.

UccnenoBannble mpoObl BOOBI UMEOT MyTHOCTh B mpenenax 0,70-3,85 r/m. Ilo
XUMHUYECKOMY COCTaBy MMEIOT OueHb xopoinue csoricta pH ot 6,9 no 8,0; EC, menee 1 dS/m,
TDS menee 1 1/, 32 uckimodeHneM ogHoro odpasua Boabl (NeS). Boxga npurogna it MUTHEBBIX,
XO3SIICTBEHHO-OBITOBBIX, POMBIIUICHHBIX U HPPUTALIMOHHBIX LIEJICH.

Anamu3 Oonee 30 JUTEpaTypHBIX HMCTOYHUKOB TMOKa3aJl, YTO JJIi HAHOCOB (JOHHBIX
OTJIOJKEHUH ) PEKOMEHIOBAHO JIBA BUAA UCIIOb30BAHUS:
buoTtuyeckoe ucnonb3oBaHue:

- HENnOCPENCTBEHHOE NpPUMEHEHWe ISl HeJiel MeNnopalud 3eMeb Ha CYIECTBYIOIIUX

CBaJIKax;

- [OBBIIIIEHHE BBICOTHl HU3MEHHBIX PAWOHOB W/WIN CTPOUTEIBCTBO HOBBIX 3€MEITBbHBIX

YYaCTKOB, HANPUMEP, MOBBIIICHNUE,
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- TaHamadTHRIA TU3aiiH;

- CEIbCKOE XO3SICTBO;
- JIECHOE XO3SIHCTBO;

- CaaoBOACTBO U T.AO.

AOHOTHYECKOE UCTIOJIB30BAHUE:

- CTPOUTENBHBI MaTepHall, HCIOJb3YEMBbIN

npenapaTtoB BMECTO I'NTMHUCTBIX KOMITIOHCHTOB.

B OeToHEe wWIH ChIpbEC OJId LEMECHTOB,

Tabmmua 2. OueHka comepikaHUSl TSDKENbIX METaUIOB (BPEOHBIX 3JIEMEHTOB) B JOHHBIX

OTJIOXKEHUSIX (KPUTEPHH OMMACHOCTH MPHHATHI 110 JUTEPATYPHBIM HaHHBIM [8...10])

K=
BCIICCTBA O061mue HMurepsar
Hammenosanue > . | comeprxanmst Huske (Boime) TT1K,
O6o3HaucHME MT/KT TIOYBBI, | CAHUTAPHBIN,|
BCIICCTBA B oOpasuax YUCNO pa3
€ YICTOM MT/KT /
tbora W14, MI/KT

B 1,0...2,6 pa3 HKE OMacHOTo

As Mprb sk 10 (OK**) 10 5-14 VYPOBHSI
(Mckmouenue 121 06p.)

Co KoBatsr 5,0 5 5 6-16 Bemme TTIK B 1.1...3,0 pa3za,

(110 ABYDKHEIE) HO 9TO MHUKPOIIICMCHT

Sh Cypbyva 45 50 05-12 B 3.8...9.8 pa3 Hmwke omacHOro
VPOBHSA

Mn Mapraser 1500 1500 380 -790 |B 1.9---3.9 pas mwxe omackoro
VPOBHSA

Vv Banauit 150 150 84 - 110 B 1.4...1,8 pa3 Hmwke omacHOro
VPOBHSA

Pb Cpuren 32 (OIK=130)] 32 10-20 |9 LB AP pem s anEsrery
VPOBHS

cd i 2.0 (OJIK) 0,01 - 0,09 B 5,6...45.5 pa3 HipKe OmacHOTO|
VPOBHS

Hg PryTs 2] 5 0,05 - 0,14 B 16...43 pa3 mmke omacHOro
VPOBHS

Cu Me b 55 (OJIK=132) } 23 .47 B 1,3...2,6 pa3 HmwKe OmMmacHOro
VPOBHSA
B 1,0...2,6 pa3 HmwKe OmMmacHOro

Ni Huxens 85 - 19-52  |yposHa
(Uckmouenue 12i1 06p.)

Xnopucrslii [IpesbiracT, HO 3TO TOTOBOC

K xamit (K 0) 560 (360) 5000 1000 - 1900 Y A0BpeHHe, HE 3ArPABHITED
IIo OJIK B 1,2...1,8 pa3 Hmke

Zn sk 220 (OK) 38 -85 |omacHoro yposHs
(Uckmrouenue 12 06p.)

N Hurpars: 130 225 210-680 |2 yaoSperue, He
3arpsI3HUTEND

Be Bepuumii 50 0.8-12 B 28...68 pa3 Hwke omacHOTO
VPOBHSA

Cr Xpoum 100 58 - 86 B 1,2...1,7 pa3 Hmwke omacHOro

VPOBH:I

*T1HK - mpeaensHO-nonyctuMas koHUeHTpaus;, **0/IK - opHeHTHPOBOYHO-I0MYCTUMAS KOHLICHTPALIHS
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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, BaHAAW O0Op, MOTUOEH, IIUHK, ME/Ib, 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. Ilpum oueHke BO3MOKHOCTH NPUMEHEHMsI JOHHBIX OTJIOKEHHMH B IIOYBAaX, OCHOBHBIM
(bakTOpPOM SIBISIETCS COEPIKAHUE 3arPsI3HIIOIINX BEIIECTB,;

4. HupopMaimisi 0 MUHUMAJIBbHBIX 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 MJI, HOOBITBIH U3
BOAOXPAHWINILA MOXET IIUPOKO UCIOJIb30BAThCS, B KAYECTBE!

1.  MukpoynoOpeHust - KOMIUIEKCHbIE COajlaHCUPOBAaHHBIE XHMHYECKHE COCIUHEHUS
MHKpPO3JIEMEHTOB (B BHIE€ KAaTHOHOB METAJUIOB) C MOJIEKYJIAMH OPTraHUYECKHUX 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. M3roToBlieHWE OTAENBHOTO MHKPOYOOOpEeHHs st
PacTEeHUEBOACTBA,

3. B kauectBe cpembpl O BEPMHKYJBTUBUPOBAaHMS,  IPOU3BOACTBA  LEHHOIO
OPTaHOMMHEPATBHOTO YOOOPEHHUS! C WCIOJIb30BAHUEM KATU(POPHHUICKOTO YepBsi (TEXHOJOTHS,
NOCTaBJIEHHAs! B 3apyOeKHOH MPaKTHKE Ha MPOMBILIUIEHHYIO OCHOBY, MO3BOJISIET H30aBUTHCS OT
HAKATUTMBAIOIIETOCsl OCaJKa M MOJy4aThb JOXOA 3a CUET pealn3aldd 3TOro ynoOpeHus ais
BBIPAIIUBAHUS CEIbCKOXO3HCTBEHHBIX KYJIBTYD);

4.  JIns CTPOUTENBHBIX W JAHAMA(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
ammocepe. Memannvt Mo2ym HAKANIUBANBCS 8 NUMEBLIX NPOOVKMAX U3-3G UX NPUCYINCIMBUL 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 cpedvl U 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 OOINECTBEHHBIX 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 %%, mpakTuyecku Bce 0Opaslbl HE 3aCOJICHBI, 4YTO 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 HeCKOAbKO Hpo6 Nyivhsl, OMKAUUEAEeMOll ¢ Haudonee 2ayO0oKux 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).  Hx 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 MCTOJIB3YeTe ateCTBE CPeAbl NIA
. VYBenuueHue ypoxanHOCTH KyJbTyp Ha 10 — 20 | BepMUKYJIbTHBHPOBAHHUS.
NOCTaBJIEHHAsI B 3apyO€KHOW MpaKTHKE Ha %
MPOMBIIIICHHYE) OCHOBY ).
I CTPOUTEJBHBIE MATEPHUAJIBI U BJATOYCTPOUCTBO TEPPUTOPUUN

JUist CTPOUTENBHBIX | JaHAAPTHBIX 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 NPOXKWUBAHUA U

MOBBILIECHUE YPOBHs )KM3HU JIFOAEH.
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(BMeCTO APYroro, NpUBO3HOIO IPYHTA).

Ilpu o3eneHeHuM ropoaoOB, CO3JAHUU
JIECONMUTOMHHKOB, CallOB, TEIUIHI], KIymMO Ha
TEPPUTOPHUSIX BOKPYI aAMHUHHUCTPATHUBHBIX
3L[aHPII>'I, CTaAHMOHOB, BBLICTABOYHBLIX 3daJIOB H
JPYrux BaXKHBIX O0ILECTBEHHBIX 30aHUN.

VYaydienue SKOJIOTHYECKOTO COCTOSIHUSA
OKpY>KaroIlen Cpenbl.

VYaydiieHue yCIOBUH [Jid NPOXKUBAHUA U
NOBBIIICHUE YPOBHS KU3HU .]'II-O,[[GI\/'Ij B TOM 4UCJIC

OKOHOMHYCCKOIO IOJIOKEHUS.

JUii CTPOUTEIbCTBA JOPOKHOIO MOJOTHA
IPYHTOBBIX JIOPOT, YKPEIUIeHHs (HapaIliiBaHUN)
naMObl BOZOXPAHIJTHIIA.

VYayuimenue SKOJIOTHYECKOTO COCTOSTHUS
OKpyXarollen cpenpl. YydlIEeHWE YCJIOBHH
IUTSE TIPO’KWBAHMSI M TIOBBILIIEHUE YPOBHS JKU3HH
nmronei. OOecrieyeHue OE30MACHOCTU JIHOJEH B
30HE BOIOXPaHUJIHIIA.

IToBbIeHNE HATEKHOCTH COOPYIKEHHSI.

B KAa4eCTBEC 3AIIOJIHUTECIIA OJI1 HEMCHTA U OJIA
OETOHOB.

Hmerommuiics onbeIT HMCOOJIB30BAHUS NTOHHBIX
OTJIO)KCHUH BOAOXPAHUJML [aeT OCHOBaHUE
PEKOMEHIOBATh NPUMEHATH TOHHbBIE OTJIOKEHUS
B KQUECTBE 3aIOJHUTEISI OETOHOB.

IIpon3sBoaCTBO CHIPLOBOIO KUPIUYA.

YnobHoe pacroNokeHHe KUPNUYHOTO 3aBOja

o3 BOJOXPaHWJINILIA! 3KOHOMMUS
TpaHCHOpTHbIX 3anaT Ha ,[[OCTaBKy CprbS[,
obecnedeHre  nNPOM3BOACTBA  KAYECTBEHHOM
BOJOM.

UacTp HAHOCOB HMEET OUYEHb BBICOKOE
coAep)KaHue TJIMHUCTBIX dyactul, 70-80
%%, mpakTHUecKH Bce 0OpasLbpl HE
3aCOJIEHBl, 3TO  SIBJISETCS  OCHOBHBIMH
TpeOOBaHUAMU st POM3BONICTBA
KHPIHYA.

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

/
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CIIOJIb30BAHHBIE UICTOYHHUKH

http://himsnab- spb.ru/articles/fertilizer/river_silt features and useful properties/
https://dachamechty.ru/udobreniva/rechnoij-il.html/

Yrunuzanmst Jounsix Otioxennit Texnonorueit st O0e3poxxuBanus ,,Dewatering”
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 TexHOMOrUsST U MPOEKT OYUCTKH BOIOEMA U YTHUIIM3ALUU JOHHBIX MJIOB ¢ YACTUYHON HX
nepepaboTKON B TOBAPHYIO MPOIYKIIUIO
https://cyberleninka.ru/article/n/primenenie-tehnologii-pererabotki-donnogo-ila-
tsimlvanskogo-vodohranilischa-dlva-resheniva-problemy-ego-zaileniva
ttps://agriecomission.com/base/makro-mezo-i-mikroelementy-osobennosti-pitaniya-
rastenii# ~:text.

'uruennyeckasi OlEHKAa KauyecTBa MMOYBbI HACEJIEHHBIX MeCT: MeTtonudeckue ykasaHus. M.:
1999. — 38c. ISBN 5-7508-0153-5

http://www.gidrogel .ru/ecol/hv_met.htm#table3

.2.1.7. TlouBa, OYHMCTKA HACEJIEHHBIX MECT, OTXOAbl MPOM3BOACTBA M TOTpPeOIEHUs,

caHMTapHas oxpaHa mouBbl IlpemensHo gmomyctumble  koHueHTtpauuun (ITJK) wu
OpPUEHTHUPOBOUYHO-HonycTuMble KOoHHEeHTpaunun (OJIK) XuMHUecKuxX BEIeCTB B IIOYBE
I'mruennueckne ©HopmatuBel IH 2.1.7.2041— O6 T'H 2.1.7.2042— 06 HW3nanue
ourmamsHoe Mocksa 2006 https://ohranatruda.ru/upload/iblock/c0a/4293850511 .pdf
https://articlekz.com/article/12007

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

I'OCT 27593-88: Ilousel. TepMuHbI U onpeaeneHus

. https://stroyfora.ru/p/post-888
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https://www.elec.ru/viewer?url=/files/2012/06/12/Predlozhenie-Ochistka-vodoemov-i-pererabotka-ila-v.pdf
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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

IMpunoxennel
IlepBu4nbIe JaHHDBIE AHAJH30B MOJHOI0 XHMHYECKOr0 COCTABA HJIA

Ne Li Be B* Na * Mg * Al* P K* Ca* Sc Ti* v Cr Mn Fe * Co
0,05- 0,05- 1,0- 0,004- 0,004- 0,002- 1,0- 0,008- 0,005- 0,10- 0,0006- | 0,10- 1,0- 0,002- 0,006- 0,10-
4000 4000 4000 11% 11% 20% 4000 30% 28% 4000 9% 4000 4000 10% 30% 4000
1 17,0 1,20 17,0 13000 7600 52000 650 17000 45000 6,50 2000 100 86,0 380 16000 5,60
2 24,0 1,30 18,0 15000 14000 66000 820 10000 69000 11,0 2900 93,0 64,0 650 29000 10,0
3 21,0 1,10 22,0 12000 12000 55000 750 12000 57000 9,80 2300 100 76,0 540 25000 9,70
4 24,0 1,30 15,0 13000 14000 65000 780 10000 63000 11,0 2700 85,0 58,0 620 29000 11,0
5 25,0 1,30 19,0 11000 14000 63000 760 10000 61000 11,0 2600 84,0 58,0 630 30000 11,0
6 26,0 0,980 19,0 11000 14000 63000 750 11000 61000 11,0 2500 87,0 60,0 620 30000 11,0
7 28,0 0,980 15,0 11000 16000 68000 760 12000 64000 12,0 2700 89,0 60,0 660 32000 13,0
8 13,0 0,740 16,0 10000 10000 47000 760 10000 51000 9,40 2300 96,0 73,0 470 21000 8,00
9 21,0 1,10 19,0 12000 13000 60000 800 12000 59000 10,0 2600 100 76,0 590 28000 10,0
10 22,0 1,20 15,0 11000 13000 60000 780 10000 59000 11,0 2500 93,0 66,0 590 29000 11,0
11 17,0 1,50 16,0 13000 12000 56000 790 10000 60000 10,0 2400 99,0 73,0 540 25000 9,20
12 39,0 1,70 20,0 10000 20000 86000 850 17000 73000 16,0 2900 110 78,0 790 41000 16,0
13 33,0 1,80 25,0 13000 18000 78000 840 13000 72000 14,0 3100 100 71,0 770 38000 14,0
14 24,0 1,80 20,0 15000 15000 68000 810 11000 68000 11,0 2700 95,0 68,0 630 30000 11,0
15 37,0 1,80 24,0 9900 19000 78000 800 19000 64000 13,0 2700 100 71,0 780 39000 16,0
16 22,0 1,50 20,0 14000 13000 64000 790 14000 64000 11,0 2500 100 77,0 590 27000 10,0
leon Ne Ni Cu Zn Ga As Se Rb Sr Y Zr* Nb Mo Ag cd In*
1,0- 1,0- 1,0- 0,10- 0,10- 0,50- 0,10- 0,10- 0,10- 0,005- 0,10- 0,05- 0,005-
4000 4000 4000 4000 4000 4000 4000 4000 4000 4000 4000 10,0 4000
1 19,0 24,0 38,0 11,0 10,0 1,90 73,0 260 13,0 49,0 6,60 0,800 0,460 0,052 0,036
2 35,0 30,0 58,0 9,70 8,00 1,10 50,0 300 17,0 34,0 8,00 5,20 0,300 0,058 0,061
3 30,0 30,0 51,0 8,10 9,00 1,40 55,0 250 13,0 26,0 6,30 1,50 0,220 0,032 0,057
4 36,0 38,0 63,0 9,30 5,00 1,30 50,0 280 16,0 34,0 7,70 2,60 0,350 0,052 0,049
5 37,0 31,0 61,0 13,0 6,00 1,90 57,0 270 15,0 34,0 7,70 1,10 0,240 0,058 0,057
6 37,0 31,0 59,0 10,0 7,00 1,30 57,0 260 15,0 36,0 7,10 0,400 0,300 0,045 0,041
7 41,0 35,0 64,0 10,0 7,00 1,40 63,0 270 15,0 38,0 7,70 0,600 0,390 0,026 0,053
8 26,0 23,0 45,0 7,50 7,00 1,00 48,0 220 13,0 32,0 6,30 0,200 0,190 0,022 0,044
9 36,0 32,0 58,0 10,0 9,00 <0,50 63,0 260 15,0 37,0 8,00 0,400 0,430 0,089 0,060
10 38,0 31,0 59,0 9,50 9,00 0,50 54,0 260 14,0 34,0 7,40 0,100 0,290 0,022 0,044
11 31,0 27,0 49,0 8,70 7,00 1,20 47,0 270 14,0 28,0 6,90 0,300 0,290 0,022 0,028
12 52,0 47,0 85,0 14,0 14,0 2,00 98,0 320 17,0 54,0 8,80 1,00 0,520 0,078 0,048
13 45,0 43,0 75,0 12,0 10,0 1,50 74,0 320 18,0 44,0 8,90 0,400 0,370 0,078 0,044
14 36,0 32,0 57,0 10,0 8,00 1,90 54,0 310 16,0 31,0 7,30 6,00 0,270 0,055 0,032
15 51,0 46,0 82,0 12,0 10,0 1,60 100 290 16,0 49,0 8,50 3,00 0,420 0,061 0,052
16 33,0 29,0 52,0 9,40 10,0 <0,50 65,0 290 15,0 32,0 6,80 1,60 0,190 0,011 0,065
Teon Ne b Te Ba la Ce Nd R To Dy Ho
01010 | oL 0,30- 0,02- 0,10- 0,50- 0,04- 0,01- 0,01- 0,01- 0,01- 0,01- 0,01- 0,01- 0,01-
4000 4000 4000 4000 4000 4000 4000 4000 4000 4000 4000 4000 4000 4000
1 1,60 0,700 <0,30 2,70 680 21,0 43,0 5,50 20,0 3,40 0,890 2,80 0,440 2,90 0,490
2 1,70 0,540 <0,30 3,60 390 28,0 56,0 6,50 24,0 5,00 0,740 4,20 0,530 4,00 0,620
3 1,70 0,830 <0,30 3,30 320 20,0 41,0 4,90 17,0 3,60 0,660 2,90 0,420 3,10 0,480
4 2,00 1,10 <0,30 4,10 360 25,0 50,0 6,30 22,0 4,10 0,710 3,80 0,470 3,20 0,550
5 2,20 1,00 <0,30 4,50 700 23,0 47,0 5,70 20,0 4,00 0,990 3,70 0,510 3,30 0,490
6 2,10 0,720 <0,30 4,70 380 22,0 46,0 5,50 20,0 4,10 0,700 3,60 0,480 3,40 0,490
7 1,90 0,920 <0,30 5,00 460 24,0 49,0 6,10 20,0 4,30 0,820 3,40 0,470 3,50 0,550
8 1,30 0,460 <0,30 2,80 280 23,0 46,0 5,30 21,0 4,70 0,580 3,80 0,490 2,70 0,470
9 2,30 0,850 <0,30 4,50 440 24,0 47,0 5,70 21,0 4,20 0,790 4,10 0,510 3,30 0,540
10 2,00 0,730 <0,30 4,50 350 22,0 45,0 5,30 20,0 4,90 0,700 3,90 0,480 3,10 0,500
11 1,50 0,760 <0,30 3,20 310 23,0 46,0 5,20 21,0 3,80 0,630 3,90 0,430 3,10 0,480
12 3,20 1,20 <0,30 8,40 460 25,0 52,0 5,70 24,0 5,00 0,960 4,10 0,480 3,20 0,600
13 3,20 1,00 <0,30 6,00 440 28,0 57,0 6,60 26,0 5,70 0,850 4,50 0,580 3,70 0,610
14 2,10 0,740 <0,30 4,10 380 24,0 47,0 5,60 23,0 4,30 0,750 4,00 0,530 3,00 0,490
15 3,20 1,10 <0,30 7,90 410 23,0 48,0 5,70 20,0 4,20 0,740 3,90 0,540 3,10 0,530
16 1,70 0,640 <0,30 3,30 350 21,0 44,0 5,00 20,0 4,30 0,700 3,70 0,480 3,20 0,490
Teon Ne Er Tm Yb Lu Hf Ta WH* Re Pt* Au * Hg Tl Pb Bi Th U
0,01- 0,01- 0,01- 0,01- 0,05- 0,04- 0,08- 0,01- 0,05- 0,05- 0,03- 0,01- 0,1- 0,01- 0,01- 0,01-
4000 4000 4000 4000 4000 4000 4000 4000 4000 4000 4000 4000 4000 4000 4000 4000
1 1,30 0,170 1,10 0,220 1,40 0,520 1,00 <0,01 <0,05 <0,05 0,095 0,280 13,0 0,150 7,10 1,50
2 1,60 0,270 1,70 0,270 0,890 0,710 1,60 <0,01 <0,05 <0,05 0,105 0,380 16,0 0,270 9,70 1,90
3 1,30 0,200 1,40 0,160 0,840 0,510 1,30 <0,01 <0,05 <0,05 0,100 0,290 13,0 0,190 7,10 1,40
4 1,50 0,210 1,50 0,230 0,960 0,560 1,50 <0,01 <0,05 0,126 0,085 0,290 18,0 0,200 9,40 1,80
5 1,40 0,210 1,30 0,160 0,970 0,590 1,20 <0,01 <0,05 <0,05 0,049 0,380 16,0 0,250 8,90 1,70
6 1,40 0,220 1,30 0,240 0,970 0,550 1,50 <0,01 <0,05 <0,05 0,075 0,380 15,0 0,270 8,80 1,70
7 1,60 0,230 1,60 0,210 0,890 0,690 1,40 <0,01 <0,05 <0,05 0,135 0,390 16,0 0,270 9,70 2,00
8 1,40 0,160 1,30 0,190 0,830 0,430 0,960 <0,01 <0,05 0,074 0,080 0,240 11,0 0,180 7,70 1,50
9 1,60 0,250 1,60 0,240 1,20 0,560 1,10 <0,01 <0,05 <0,05 0,095 0,330 13,0 0,200 8,70 1,70
10 1,60 0,210 1,50 0,250 0,910 0,580 1,10 <0,01 <0,05 <0,05 0,065 0,320 15,0 0,230 8,20 1,70
11 1.60 0.150 1.30 0.200 0.720 0.510 1.00 <0.01 <0.05 <0.05 0.085 0.230 12.0 0.160 7.50 1.60
12 1,70 0,220 1,60 0,250 1,50 0,740 1,50 <0,01 <0,05 <0,05 0,060 0,430 20,0 0,370 10,0 2,50
13 2,00 0,230 1,70 0,220 1,40 0,700 1,30 <0,01 <0,05 <0,05 0,120 0,460 18,0 0,230 12,0 2,50
14 1,70 0,190 1,50 0,200 0,930 0,610 1,00 <0,01 <0,05 <0,05 0,085 0,300 14,0 0,180 8,10 1,80
15 1,80 0,220 1,30 0,230 1,40 0,720 1,50 <0,01 <0,05 <0,05 0,075 0,530 19,0 0,350 10,0 2,20
16 1,80 0,210 1,40 0,210 1,00 0,680 1,00 <0,01 <0,05 <0,05 0,130 0,320 14,0 0,190 7,60 1,60
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IIpuMep o 04YHCTKE PEKH H YTHIN3ALUH H3BJICKAEMbIX JOHHBIX HJI0OB MYTEM YACTHYHOH HX
nepepadoTKH B TOBAPHYI MPOAYKLHIO

ITpoexkT kommiekca JOOBIYH, NOATOTOBKH, nepepaboTku 1 (acOBKH Canponess.
KoHeuHast npoayKkuus: Chllly4re U TPaHyJIUPOBaHHBbIE YIOOPEHUS, PEKYIbTHBAHTHI, Ca0Bast
3eMJIs1, [10YBOOOpa3oBaTelb, pach)acoBaHHbIC B MEIIKH U MSITKHE KOHTEHHEPHI.

Omnuceh nouBsl AJs1 BbinoJHeHus: anaau3zos, HUMHUHNUBII, mapt 2022 r.

ITpunoxenne 3

Bunnr anamm3os
IInoTHeI Arpoxumuueckue
K o TTomnas )
on (Ne) | Tlonuwbiit macc- OCTaTOK U AHAJTU3bI:
o BOIHAas Mex “
poObI CIIEKTPabHBII HOHHBIA COCTaB I'ymyc + -
BBITSI3KKA, COCTaB o o
aHanm3 o0pasIoB MOJHON BOTHOM BaJIOBbIE (POpPMBI
pH, EC
BBITSI)KKH NPK
1 + + + + +
2 + + + + +
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
Xnopucteiid 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 (TIoTHas ) Kr 0.6
mapku ®C ’
QunbpTphl 00e33051eHHbIe "benast nenra
0,5
d 125mm ’
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 (Gpukcanan) 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.

ONPEJIEJEHUE MOKA3ATEJEW 3ACOJTEHHOCTH M AHAJIN3 COJEPKAHHUSA
PACTBOPUMBIX NOHOB B IIOYBE

Jlnst onpeneneHuss 3aCONEHHOCTH IOYB IPOBENEHbI M3MEPEHUs 3JIEKTPUYECKON MPOBOAUMOCTH
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 MEXIYHAPOJHON MpakTHKE M3-32 €ro IPOCTOTHI, OAHAKO 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 MO3BOJISIET MO u3MepeHHbIM 3HaueHussM 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 HCIONb3YETCsl MPOCEHBAaHUE IMOYBHI Yepe3 CUTO AMAMETPOM 2 MM, TaK Kak
OonpIMHCTBO TOYB LleHTpanbHOM A3MM HUMEIT NHK pPaclpeneNeHHs] YacTHI] MOYBBI IO HX
pasMepaM, KOTOPBIH B MEKIYHAPOMHOH KIACCU(PUKALMU OTHOCIATCS K (pakumum “mbLId Majio
BEPOSITHO, YTO 3Ta Pa3HULA MOXKET MOCIYKUTh NPUIMHOHN MONydeHHnss OONBIION Pa3HHULBI BETHUNH
IIPU aHAJIN3ax.

MPUTOTOBJEHHUE BOJTHOU BBITSIXKKA
H3z-3a TOrO, 4TO JOMUHHPYIOLIEH MPOOIEMOIl B PETHOHE SBIISIETCS 3aCOJICHNUE 3eMENb, AaHAM3bI
NOYBBI OOBIMHO MPOMU3BOASATCS HA BOAHBIX HKCTpakTax M3 moyBbl. 20 rpamm Menko3ema (0Opasiibl

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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wkady. i novB UCoNb3yeTcst Cieayroliee PaBeHCTBO:
(Wt comu (r) ax obbem skcrparupyromero BemectBa (100 mn) ax 100 x K) /(Ob6wem
aJIMKBOTHOH mpoOel X wt moussl (20 1)), rae K - koaddurment, 0ObuHO paBHbIi 1

PH - BOJOPO/JAHBI NOKA3ATEIb

OTa BeJHYMHA HU3MEPACTCA CTAHAAPTHBIM XJIOPUCTO-PTYTHBIM 3JICKTPOAOM C aBTOMATHYECKOM

TeMIepaTypHON komreHcauuen. B o6pasnax nouss! enuunHa pH u3mepsercs B BoaHOI cycnensuu 1:5

HCO;"

10 M mpoOwl BoaHOM BHITSKKM M3 Tousbl (Water and soil extract) tutpyercs na ¢one 0,01N H,SO,
KCTIONIB3YETCS B KAYeCTBE MHANKATopa Metwiopark. [pouenr coaepxanus HCO;™ - Bo dpakimu Menkozema
mouBsl paseH 0,0315x, rae ax - 310 00BEM THTPA B M.

S04 *

5 Mt mpoObl BOIHOU BBITSDKKY M3 MOYBBI HATPeBacTCs BMecTe ¢ pactBopom BaCl, u ocagok zamuBacTes
ropsiaci, passeacHHoM cosstHo kucioToi (HCI), u 3aTeM Bee 3TO BRICYIIUBACTCS M B3BCIIHUBACTCS.

Cl

10 M mpoObl BOAHOH BBHITSDKKH M3 MOYBBI THTPyeTcs Ha (oHe craHmaptHoro pacteopa AgNO; 1o
U3MCHCHUS LIBETA.

Ca™

10 M mpoObl BOAHOH BHITSKKM M3 mouBbl TUTpyercs Ha ¢one 0,05N pacteopa Tpunona - b -
KOMIUICKCHOTO pearcHta (MOxHO Hucrnonb3oBath Takke EDTA), ucmomedyercs B KadecTBE WHIUKATOPA
MYPEKCHI,.

Mg++

10 ma mpoObl BOAHOH BHITSXKKH M3 MOYBEI TUTPYETCA HA (POHE CTAHIAPTHOTO PacTBOpPa KOMILICKCHOTO
pearenra Tpumona - b, B kauecTse HHAUKATOpa UCTIONB3yeTC YepHBIH 3pHXPOM.

K 'uNa"

HamepseTcs ¢ mOMOIIBIO TIAMEHHOTO ra3oBoro ()OTOMETpPAa, C HCIOIb30BAHHEM COOTBETCTBYIOLIHX
buIeTpOB

COAEPKAHUE OPTAHUYECKOI'O BEHIECTBA

CoxeprkaHue OPraHUYCCKOrO BEIIECTBA B MOuBE ompeacisercs no merony W.B. Tropuna. Meton
OCHOBaH Ha OKHCJICHHH VIJIEPOAa TyMyca pPacTBOPOM XPOMOBOTO AHTHAPHIAA B CEPHOH KHCIOTE U
TUTPOBAHUHM HCHUCIONB30BAHHOTO XPOMOBOrO aHruipuaa comsto Mopa. IlodayueHHble BEIUYHMHEBL
OPraHmYCCKOTO YITICpoAa yYMHOXKaeTcs Ha 1,72, m, B pe3ymprare OMPEACTACM PACUCTHOC COACPIKAHIC
OPraHUYECKOro BEIICCTBA B MOYBE (Organic mater).

IIpunoxenne 7

IIpeaBaputesibHAsT OLHEHKA MNPUIOAHOCTH WA JAJs  HU3IFOTOBJEHHUSI KUpNU4YeH, ¢
HCIO0Jb30BAHMEM Pe3yJIbTATOB AHAJIHN30B

B wucrounuke [13] ykaspiBaercsi, 4TO KOJMYECTBO IECKAa B COCTABE TJIUHBI — OCHOBHOM
NOKAa3aTelb MPH MOAOOPE MIMHSHOTO CHIPBS ISl M3TOTOBJICHUS Kuprnya. KonmndecTBo necka B rinHe
IPU OMBITE MOXKHO OMNpPEAENUTh W MO BUAY oOpasna-kojoOka amaMeTpoM S50 MM, CKaTaHHOTO
BPYUYHYIO U3 3aMOYEHHON U C(HOPMOBAHHOM, HO HE BBICYIIIEHHOM TJINHBI:

- Touue raunel. Ecnu map TakTUIBHO 1IE€POXOBAT, a MPHU MaJ€HUU C BBICOTBI OKOJIO OAHOIO
MeTpa Ha TBEP/I0€ OCHOBAHHE PACCHIMJIETCS — 3HAUUT, TJIMHA TOLIAsl U COAEPIKUT [1eCKa He MeHee
25-30 %. Ytobsl dopmMoBaTh U OOKUTATh KUPMUY, K TaKOW TIIMHE Hy)XKHA NOOAaBKa XKUPHOU
TJIUHBL, TIACTU(UKATOPA, YIPOUHSIOIINX MTOJUMEPOB.

- T'munbr cpennue. Ilecka — B mpenenax ot 10 % mo 25-30 %. IlepoxoBarocts 00pa3oB
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TaK)ke OIYIIAEeTCs, HO TJIABHOE — eclii 0e3 ycuius ypoHuTh odpasell (maeHue NOJIKHO OBbITh
BCETJia C BBICOTHI B | M M Ha TBEpAOE IIaKoe OCHOBAHHUE), TO KOJOOOK HE PACCHIMIIETCS MO THUITY
MECUYaHOr0, & MOXET CIUIOLIUTBLCS WM PACKOJOThCA Ha KPYIHbIE 4acTu. Takue IIMHBI MOTYT
0Ka3aThCs UAEANbHBIMU IS JOMAIIHEro KUpIuya.

- Xupnas rauna. Ilecka — Bcero nuuib g0 10-12 %. [laxke BU3yasnbHO 4yBCTBYETCSI )KUPHOCTD,
TUTACTUYHOCTD M BSI3KOCTb TNTHHBI. K0OJT0OOK MSTKHH, Kak TECTSHOW, MPH CTAHAAPTHOM MaieHUU
NpEeBpaINaeTcs B MIAAKYI0 POBHYIO JIeTIeIIKy Oe3 TpemuH. Ecim ckataTh JKryT-CTepikeHb, BUIHBI
IUTACTHYHBIC KaueCTBa TJIMHBI — HET M3JIOMOB, 00pa3el] MOJKHO THYTh KaK YrOAHO, CBOPAYHUBATh
KonbLiOM. Ho mocne Toro kak SKryThl MPOCYLICHBI, HA HHUX MPOSBISIOTCSA TIIyOOKHe, Hake
CKBO3HBIE TPEIIUHBL. Tormue ke TIHHBI KpaliHe TPYAHO c(pOopMOBaTh KTYTHKOM» M KOJEYKOM, a
NOCJIe CYIIKH 00pasell OCTAHETCs TJIaJKUM H B TO K€ BPeMsl MOKAKET CHIIBbHYIO XPYIIKOCTb.

e 110 W — 11
AL R Y
T sy

1- KHpPHBIE pacTBOP (YBEIHTHTE KOJIHISCTBO MeCKa ) 2-HOPMaIbHBIH COCTAB;
3-TOINHI pacTBOP (YMeHTIIETh KOJIHISCTBO IeCKa, HIH J00aBHTh*KEPHOHE IIHHBI)

Cambie BpenHbIC MPUMECH IJIMH OMPENEISIOTCS BU3YAJIbHO - 3TO PACTUTENIbHBIC OCTaTKH

(KOpHHU, BETKHM, KaMHH, BKJIFOUEHHUS Mejla W H3BeCTH). Bce 3TH BKIIOYEHHS PE3KO CHIDKAIOT
UTOTOBBIC KaYeCTBA KUPIUYEH, NENal0T CIUIIKOM CJIOKHOH 00paboTky rimH. OOXKurath U CyIIUTh
W3AEIUsl U3 TPA3HBIX U 3aMEJIOBAHHBIX IVIMH MOIMPOCTY HEBO3MOXKHO. €I1€ OAWH HapOIHbIM METOA
WCTIBITAHUS TJIMH — OY€Hb CTAPUHHBIN U YIUBUTEJIBHO TOYHBIH.
IIponecc BHayame coBNMaaaeT ¢ 3aMEeCOM TJIMHBI U U3TOTOBJICHUEM KOJIOOKOB: BBIMEIIHUBAIOT TJIHHY
10 OJHOPOIHOCTH, YTOOBI TECTO OBLJIO KPYTHIM M B TO JK€ BpeMsI IJITACTUYHBIM, a B KOHIIE 3aMeca He
Um0 K pykam. Jlamee mapuku-oOpasiel auamerpamu S0 MM He CymaT W He pa3OuBaroT, a
AKKYpPaTHO «IUTIOMIAT», Pa3MECTHB MEKAY IUIACTUKOBLIMY, (paHEPHBIMHU (BUIHEE BCETO MEKOY
CTEKJISTHHBIX ) TJIACTHHAMU 0 TEX MOP, MOKA KOJIOOOK U3 TJIUHBI HE TIOKAXKET TIIYOOKHE TPEIINHBI,

Bce o0Opasipel TpeckaroTcs mo-pasHoMYy:

—IIpu mosiBNeHNM TPeIIWHBI HA CTAJAUU CXKATUSA B Y4 nuamerpa mapa (COOTBETCTBYET IUIs
KOJIOOKa pasinycoM 2,5 CM PacCTOSTHHIO MEXKIY OMOPHBIMH IUIACTHHAMU B 40 MM) MOXXHO yBEPEHHO
yTBEPIKIATh, YTO TJIMHA CJIUIIKOM 3aMeCOYeHa, TOIAsi i HEMPUTOAHA ISl OOKHUTa.

—Konobok man TpemmHy npu chaBnuBaHuM aH 1/3 cBoero muamerpa (pacCTOSHHUE MEXITY
IUTACTUHAMU COOTBETCTBEHHO 35 MM) — IJIMHY MOXXHO OOXKHUTaTh, OHa OTHOCHUTCSI K CPENHEH Mo
napameTpy KUPHOCTH.

—Msrkast ¥ MJIacTUYHAs JKMPHAs TJIMHA JACT TPELIMHY TOJBKO KOTAa KOJOOOK COXMYT Ha 2
nuamerpa (Bcero 25 MM MEXAy OIOPHBIMH IUTACTMHKAaMH). JIydImmMMu CUYHTAIOTCS HE CpeaHHe
[VIMHBL, XOTd M UMEKT CTaHAAPTHBIA I1OKA3aTeNb KOJIMYECTBAa MEeCKa, a UMEHHO upHble. [Ipu
no0aBKe PEUHOro Mecka M3 JKUPHBIX TJIMH JENAI0T OTJIUYHbIE KUPIUYH, HE OOsIIHUecs Mmepexora,
MIPOYHBIE 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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CTAHJIAPT

MEXT'OCYJIAPCTBEHHBII I'OCT ..

.JOP

MexrocyaapcTBeHHasi cucTema cTaHaapTusauum

Cblpbe INIMHUCTOC 1JIs1 IPOU3BOACTBA

KEPAMHYICCKHUX CTCHOBBIX MATCPHAJIOB
TexHuuyeckue ycJ10BHS

Interstate system of standardization

Clay raw materials for production of

ceramic wall materials
Specifications

HaCTOHLL[I/II‘/JI IMMPOEKT CTaHAapTa He HOAJEXHUT IPUMEHEHHUIO N0 ero IIPpUHATHUA

Munck
Toccrangapt Pecny0smkn benapyce
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 HanmoHabHBIX 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- skeHusm» 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-pOESKTHO-TIPON3BOACTBEHHBIM PECITyOIMKAHCKAM YHATAPHBIM IIPEIIPUATHCM
«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 HaLWOHanbLHOro 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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MEXTOCYJJAPCTBEHHBIWU CTAHJAPT

CBIPBE I'NIMHUCTOE JJIsA
MPON3BOACTBA
KEPAMMNYECKUNX CTEHOBBIX
MATEPHUAJIOB

TexHu4ueckue ycJoBHus

Clay raw materials for production of ceramic wall
materials Specifications

/laTa BBeJleHHUS

1 OdaacTh NpuMeHeHUs
Hacrosimmii craHmapt pacnpocTpaHsieTcs Ha TJIMHUCTOE Cbipbe (TJHMHBL, CYTJIMHKH,
APTHJUIMTBI U IPYTUe TJIUHHUCTBIE MMOPOJBI), UCTIONB3YEMOe sl MTPOU3BOCTBA KEPAMUIECKHUX
CTEHOBBIX MAaTE€PHAJIOB U yCTAHAB/IMBA- €T TEXHHYECKHE TPEeOOBAHUS K TJIMHHCTOMY ChIPBIO,
npaBuia oTOOpa U MOATOTOBKU K HMCIIBITAHUIO TPOO, MpaBH- Jia MPHUEMKH, METOABI KOHTPOJIS
Ka4ecTBa, TPeOOBAHMUS K TPAHCTIOPTUPOBAHHIO M XPAHEHUIO.

Hacrosmuii cTaHaapT OpUMEHSIOT il ONPENE/ICHUs] NPUTOAHOCTH TJIMHUCTOTO ChIPbs B
IIPOU3BOJCTBE K€- PAMUYECKUX CTEHOBBIX MAaTEPUAIOB IIPU!

- pa3paboTKe TEXHOJOTHYCCKHX PErIAMCHTOB HA PEKOHCTPYKLHIO H CTPOHTCIBCTBO 3aBOIOB IO H3TOTOB-
JICHUFO KEPAMHYCCKHAX CTCHOBBIX MATCPHAJIOB C YUCTOM MPOBCACHHBIX HCIIBITAHUI TTHHUCTOTO CHIPHSI;

- IPOBEACHHE PAdOT B LEJX YIYUIICHUS KAYCCTBA KEPAMHUYCCKUAX CTCHOBBIX MATCPHUAJIOB;

- TCOJIOTHICCKOH Pa3sBCaOKe MGCTOpO)I(I[eHI/Ifl, HUCTBITAHUAX W YTBCPIKACHUH 3aMACOB IMOJC3HBIX HCKOMMACMBIX
1 OCBOCHHH HOBOTO MCCTOPOKIACHUA.

HopmaTuBHBIE CCBHLIIKH

B HacTosmeM cTaHmapTe UCHONb30BAHBI HOPMATHUBHBIE CCBUIKM HAa  CIEAYIOLINE
MEXTOCyNapCTBEHHbIE CTAHAPTHI:

I'OCT 83-79 Peaxtussl. Hatpuii yriexucnbiii. TexHUueCKHe yCIOBHUS
I'OCT 530-2012* Kupnnu u kameHb kepamuueckre O0Imne TeXHIUECKUE yCIOBHS

I'OCT 1770-74 (MCO 1042-83, UCO 4788-80) Ilocyna mepHas nabopaTopHast CTEKJISTHHAS.
Hunuuapel, MeH3ypkH, K010b1, poOupku. OOIINe TEXHUYECKHUE YCAOBUS

I'OCT 2642.3-2014 Orneynopbsl U OTHEYNIOPHOE Chipbe. MeTOoabl OIpeneeHus
okcuga kpemuusi (IV) TOCT 2642.4-2016 Oraeynopsl U OTHEYIOPHOE CBIPHE.
Meronbl onpenenenuss oxcupa amomuHus I'OCT 2642.5-2016 Orueynopel u
OTHEYIIOpHOE Chipbe. MeTtonbl onpenenennst okcuna skeiesa (III) TOCT 2642.6-97
OrHeynopbsl U OTHEYNOpPHOE ChIpbe. MeTonnl ompenesneHuss okcuaa turaHa (IV)
I'OCT 2642.7-97 OrnHeynopbl U OrHEYNOpHOE CbIpbe. MeToAbl OmpeneneHUs
OKCH/Ia KaJIbLius

I'OCT 2642.8-97 Oraeynopsl U OrHEYIOPHOE Chipbe. MeTobl ONpeiee sl OKCUAA MarHus

I'OCT 2642.11-97 OrhHeynopbl U OTHEYIOpPHOE Cbipbe. MeToabl OmnpeaeneHus
okcunoB kaiust 1 HaTpusi [OCT 3118-77 Peakrusbl. Kucnota comnsinas. TexHuueckue
yCJI0BUsI

T'OCT 3594.0-93 T'nmuebl ¢dopmoBouHbIe orHeymnopHble. OO0mwne TpeboBaHWsS K
merogam ucneitannit  [OCT  3594.4-77 Taumnasl  ¢opmMoBOUHBIE. MeTOabI
OTIPENIeJIEHUs] COEePIKAHUS CEePbI



I'OCT 3594.11-93 I'nuasl popMOBOUYHBIE OTHEYTIOPHBbIE. METO OIpeeNIeH s BIaru
MTOPOITKOOOPa3HBIX

TJIMH

I'OCT 4145-74 Peaxtusbl. Kanuii cepHOKUCIBIN.
Texuuueckue ycnosust 'OCT 4166-76 Peaxtussl. Hatpuii
CEepPHOKHUCBIA. TeXHUUECKUE yCI0BUs

I'OCT 4199-76 Peaktusbl. Hatpuii Terpaboprokuciblii 10-BogHblid. TexHUYECKHE YCIOBUSI

* Ha tepputopru Pecrry6mixu benapycr netictByer CTh 1160-99 «Kuproma u kaMHu Kepamudeckue. T exHimIeckie
VCIIOBHSD)

ITpoexm, okonuamenbHasn peoaKuus
1.1 UMHYeCKHUH COCTaB

1.1.1 XuMH4YECKHIl COCTAB TJIMHHUCTOIO CBIPhS OLICHUBAKOT MO KOJWYECTBECHHOMY COJCP/KAHUIO OKCHUAA
kpemansa (IV), B ToM 4mCiie CBOOOAHOTO THOKCHIA KPEMHHS, CYMMBI OKCHIOB AMFOMWHHS M THUTaHA, OKCHIOB
JKeNe3a, Kaubld U MATHUSA, Kadud M HATPHA, CYMMBI COCIUHCHHH CEpBI (B epecdeTe Ha OKCHI cepbl VI), B ToM
Yucie CyIb(UIHON, TOTEPH MACCHI IIPH MPOKATHBAHHH.

1.1.2 Coaep:kaHue XHMHUICCKAX COCTABILIOIIMX B TIMHUCTOM CHIPhE, MPEIHA3HAYCHHOM I MPOM3BOICTBA
KEPaMHYECCKHUX CTCHOBBIX MATCPHAIOB, TOJLKHO HAXOAHUTHCA B MPEACIAX, YKa3aHHBIX B Ta0mmue 1.

Tabnuial — XuMudeckuii cCOCTaB TIIMHUCTOTO CHIPBS

HaumeHoBaHme xumu4eckoro CogpepxaHnue, % no Macce dakTudeckoe
COCTaBIISALLEro rMUHUCTOO Chipbs

Oxcun xpemuns (IV), He 6omee 85
B TOM 9HCIIC CBOOOJHOTO JHOKCHIA KPECMHHUS He 60ee 60
CyMMa OKCHIOB ATFOMHHIS ¥ THTAHA He menee 7
CyMMa OKCHIOB KeTe3a He 6oxee 14
CyMMa OKCHAOB KaIbIWSI M MATHUS He 6omee 20
CyMMa OKCHAOB Kanvst M HATPHSA He 6omnee 7
CyMmma coenmHEHHIT cepsl (B IEpecdeTe Ha

OchyI/:[ cepsl VI), pur(mnep He boace 2
B TOM YHCJIE CYIb(MHITHOH He Gonee 0,8

1.1.3 Tlpwm mammumu oxcunma cepel (VI) 6omee 0,5 %, B Tom umcre cymeumaoii — He Oomee 0,3 %, B
Iponecce HCTIBITAHHI TTHHHCTOTO CBIPBA AOJDKHBI ONPEACTIATHCA CII0COOBI YCTPAaHCHUA BBICOJIOB H BBIIBCTOB HA
000CKEHHBIX JTMICBBIX H3ACIIIX IyTEM MEPEBO/Ia PACTBOPHMBIX COJICH B HEPACTBOPHMBIC.

1.1.4 Tlpu mpeBBILCHUU YCTAHOBJICHHBIX MOKA3aTelcH MO COACP/KAHUIO OKCHIOB KaldbLMs M MACHU,
OKCHIOB KEJIC3a WM OKCHIOB KAIMs W HATPHUS MPHTOJHOCTH ChIPBSI OTPEICIIIOT MO PE3YJIbTaTaM HOJIy3aBOACKUX
HCITBITAHHH npu HU3roTOBJICHHH KEPAMHUICCKUX  CTCHOBBIX MAaTCPUAIOB, OTBCHAOIIH X Tpe60BaHI/I}IM
COOTBETCTBYIOIIETO CTAHAAPTA, ACHCTBYIOIIETO HA TEPPUTOPUH TOCY TAPCTBA, IPHUHSBIIECTO CTAHIAPT.

1.1.5 CopeprkaHue BOIOPACTBOPHMBIX COJICH INEIOYHBIX METAIUIOB KA M HATPH JOJDKHO COCTABILITH HE
6oxee 5 %.

1.1.6 ConepkaHmne BOIOPACTBOPHMBIX COJICH IICIOYHO3CMCTBHBIX MCTAIOB KANBIHMSA W MATHHA JOKHO
COCTaBILATH He Oonee 2 Yo.




ITpunoxenne 9
IMon6opka marepuasnos nipo [TJIK u MukposiemMeHTax
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A ANTATONMC T (MABLITOK OAMEIO NFMNBOANT K JEeNUMTY AFYrore)

BNOKUPYIOT APYT-OPYTA (NENBLIN BHOCHTH BMECTE)
CHUMEPTMCTHI ( NOMOTAIOT APYF-APYTY)

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

M3 MecTHBIX ynoOpeHuii TaHHBIA 3/1€MEHT MPENCTaB/IeH B IPEBECHOI 30J1€, 30/1€ KAMEHHOTO
yTJisi, TOPIOYEro CiiaHia, B Topde u HaBoze. Hebobimoe KonndecTBo KOOanbTa COAEPIKUT MeJ

AKTHB a30T

AKTHB 6000BbIE

AKTUB panc

AKTHUB pocT

AKTHUB ceMeHa

Muxkposur Ctanmapt

HOJIMJIOH N+

IMonunon buo YHUBEpcaabHbIN

Xenaram IJITA Co

Meramukc - YHUBEpCcaJlbHOE

ConeprkaHue B pa3/iMuHbIX COSTUHEHUIX

Coenunenuss kodajbTa MONY4YArOT, KakK MpPaBHJIO, NPH MepepadoTKe HHUKENEBbIX PYA.
MaccoBast nons saemenTa B HUX coctaisier 0,15-0,2 %. McToYHMKH BTOPUYHOTO KOOAJIBTOBOTO
CBIPbSI — OTXO/IbI TPOM3BOCTBA. JTO Pa3/IMYHbBIE CILJIABBI H KaTAJIU3aTOPBL

CepHOKHUC/IBIA B XJIOPUCTBIH KOOaNbT XOPOIIO PacTBOPUMBI B BOIE U comeprar 1o 25 %
xobasbra.

OObIuHBIE yHOOpEeHUs] TakXke COAepKaT HEKOTOpPOe KOJMYeCTBO dJeMeHTa. Hambosee
OoraTblMi 1O MJAaHHOMY TIApaMeTPy SIBJSIFOTCS TMHUPHUTHBIA Orapok, Qocdopurnas Myka,
MapraHLeBble IJaMbl, OyHHUTOBas mopoma. Kpome Toro, koOajibT COAEPIKUTCS B TOMACILILIAKE,
cynepdochare u3 ¢ochopura Kapa-Tay. Cymepdocdar u3 amatuta kobaibTa HE CONEPIKUT.
OtcytcTBYyeT KOOAIBT B KAMIHBIX M a30THBIX YAOOPEHUSIX.

M3 MecTHBIX ynoOpeHuii JTaHHBIA 3J1€MEHT MPENCTaB/IeH B IPEBECHOM 30J1€, 30/1€ KAMEHHOTO
YIIsL, TOPIOUEro ciiaHua, B Topde 1 HaBoze. HeGoIbIIoe KOIMYECTBO KOGANbTa CONEPHKUT Met. !


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

Host MOJIHOLIEHHOTO MATAHUS pacTeHui abCOTFOTHO HEOOXOAUMBI 13
3JIEMEHTOB. MaKpPO3JIEMEHTHI — a30T, (hocdop. Kaauii, KATbIUH, MATHUH, cepa.

MUKPORJIEMEHTHI — XKeJIe30, MeNlb, IMHK, Mapranen, kobaneT, MmomubneH, oop.  Kucnopon,
BOZIOPO/, U YTJIEPO TIOTJIOUIAFOTCS PACTEHUEM U3 BOJbI U BO3yXa.

I'panynuposannoe ynoopenne Cepamuc

TepMuH «TsOKETBIE METANJIB» HCIONB3YIOT I METAJIOB VAENbHbI BeC KOTOPBIX

3 .
MpeBbIIIaeT S r/cM” Wl aTOMHBIN HOMep Oogbine 20. Cpenn HUX HanOoJiee ONACHBIMU CHHTAIOTCS:
*  CBHHEI

*  PTyTb
*  Kagmum
*  MBIIIBIK

* Qrop

ITpu pazpabotke 1K TsKenbIx METAIIOB B MIOYBE MPHUHUMAIOTCS JAHHBIE O KOJIMYECTBE UX
BaJIOBBIX (hopM. DTOT mpuHIOMN Halnen Haubojbinee pacnpocrpaneHue. A. Kabara-Ileanmac u X.
[Tennnac (1989) npuBOIAT JaHHBIE PA3JMYHBIX aBTOPOB O BAJOBBIX (POpMax TSKEIBIX METAJIIOB B
MOBEPXHOCTHOM CJIO€ TTOYB, KOTOPBIE CUUTAIOTCA MPEAENbHBIMU 1O (PUTO TOKCHYHOCTH (Tabdin. 110).

l'abauya 110
KaiehaHna KOHUEHTPaLHIE TAKETbIX METALT0B B NoYBe,
CUHTAIUIHECH TIPeleTbHBIMH 110 GNTOTOKCHHHOCTH
(A. Kabama-[Tenduac, X. [Tenduac, 1989)

Jaement MI/KE NOYBbI JaeMeHT MI'KS T104Bb
Ap 2 Mn 1500-3000
As 15-50 Ni 100
Cd 138 Pb 100-200
Co 25-30 In 70-400
Cr 75-100 Sh $-10
Cu 60-125 Se 5-10
Hp 0,3-5 \ 5-100

MHuor BHHMAHMA YNensdcTed PRApEGoTES FOPMITHBOE COOETKAHWA R
DouRe TRXEMBRK MeTAWIOR (TR, HEIuTHHHO BAHAKIUIIMNX HE IKFIBPEHHFRE
mpoienchl, TIIogopolne I0UE B KaYecTEO CONBCEUXUINHCTREMHOMH IponyK—
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ITpunoxenue 10
TEXHUYECKOE 3ATAHUE

HA NpUBJeYeHHe KOMIIAHUH 0 NPoBeJeHHI0 0HoaHaIu3a cocTasa uia ¢ Pyciosoro
poaoxpanuanma TysaMyOHCKOro ruApoysJa

Oomas nH(pOpMALIHA MO MPOEKTY:

IIpoext Esponetickoro Coroza «Hekcyc mmamor B LleHTpanbhHoit Asum» (manee — Ilpoekr)
MPOMIOJIKAET Pa3BUBATh PE3YJIbTAThI, JOCTUTHYTHIE B MEPBbIN nepuon peanusanuu [Ipoekra (2016-
2019 rr.). Bo Bpems cBoero mpomomxkenusi (2020-2023 rr.) IIpoekT crmocoOCTBYET CO3MaHUIO
A0OKa3aTenbHON 0a3bl s aemoHcTpauuun 3¢dexruBHoctu npumeneHus noaxoaa Hekcyc depes
peanuzauuioo  MalblX AeMo npoekToB no  LleHTpanbHOM  A3uuM M MHCTUTYyanu3auuio
MHOT'OCEKTOPAILHOTO MOAX0/A B IIAHUPOBAHHE W PEATH3ALIIO HHBECTHLHOHHBIX POSKTOB .

Tysmyronckuii ruapoysen (ganee - TMI'Y), npennoxXeHHbII MUHUCTEPCTBOM BOTHOTO XO3SIHCTBA
PecnyGnukn Y30ekucran u I'ocynapcTBEHHBIM KOMHTETOM BOIHBIX pecypcoB TypkmeHHCTaHa,
ObpL1 OTOOpPaH B Ka4€CTBE TPAHCIPAHWYHOIO AEMOHCTPALMOHHOro npoekra. Llens nemo npoekra
3aKJIIOYAETCA B COAEHCTBUM Pa3BUTUI0 PErMOHAIBHOIO BOJHO-3HEPreTU4eCKOro COTPYAHUYECTBA
Ha ypoBHEe OOBEKTa C (POKYyCOM Ha TOHUCK HWHHOBALIMOHHBIX W TEXHUYECKHX pEIIEeHUH I10
ouncTke\ooprOe 3auneHus Ha Pycnosom Bomoxpanwmnuiie TMI'Y. Peanmuzanust TpaHCTPaHUYHOTO
nemo npoekTa « TysaMyroHCKHH ruipoy3en» HadaTa B siHBape 2021 roma u mpommThes 10 nexadpst
2022 ropa.

Hacrosimee TexHuueckoe 3aaanue pa3pabOTaHO AJisl NPUBJIEYEHUS KOMIOAHWUU AJIsl NPOBEAECHUS
OMOXMMHYECKOTO aHallM3a cocTaBa HaHOCOB ¢ PycmoBoro Bopoxpanmimmma TMI'Y. OGpasusl
HaHOCOB ¢ PyciioBoro Bonoxpanuauia OyayT npeaoCTaBJIeHbl.

Menn:

IIpoBenenue OMOXMMUYECKOrO aHajlu3a HAHOCOB ¢ PycnoBoro BOAOXpaHWIMINA HA NPEAMET
onpeaeseHust ero OMOcoCTaBa ua U Ha Kakue BUABI NPOAYKLMU MOXKET OBITh HanpaBjeH Wl Kak
CBIPDbEBOI MaTepuaj MCXOAs M3 €ro MPUPOJHOrO COCTaBa. TeXHHUYeCKoe 3ajaHue BKIIHOYAeT
BBINOJIHEHUE CIEAYIOLIUX 3a4a4:

3apaua 1: IlpoBeneHne OHMOXMMHUYECKOrO aHain3a MPOO MOHHBIX OTJIOKEHHH/BOAbl PycimoBoro
BOAOXpaHuuIa TysMyIOHCKOIrO ruapoysja C HOCIEAYIOIENH OLEHKOW pe3yJbTaTOB U Bbliadei
3aKJIFOUEHUS:

- DnemeHTHBIN cocTas (50 mokasareneii),

- XMMHYECKHH COCTaB M MOKA3aTEeNH IUIOAOPOAHS,

- dDusnyeckue CBOWCTBA: MEXAHUYECKUI COCTaB U JIp.;

- Tsokensle meTauibl U Apyrue BpeHbIE BEIECTBA,

- Kommnexkchplil aHanu3 U OLE€HKa Ka4eCTBa BOJIbI

- MpaKUMOHHBIN COCTAB AOHHBIX OTJIOXKEHUH.
3apaua 2: Pa3paboTka crucka MPOAYKLUH, KOTOPOE NOTEHIMAIbHO MOKHO MPOHM3BOIAUTH M3
HaHOCOB PycioBOro BOpOXpaHu/MINa MCXOAs u3 ero OuococraBa (Hanpumep, MPOUM3BOACTBO
CEJIbCKOXO35IICTBEHHBIX y100peHul, cTeka u.T.1.);

3apaua 3: Pa3paboTka KOPOTKOro 1OKyMEHTa Ha 3-5 CTp., ONHCBHIBAIOINUE PE3YJIbTAThI
OMOXUMMUYECKOro aHanusa, OOOCHOBaHME CNUCKA MPOAYKLMH U WX [Oab3a sl MOjab3oBarenei
BOJHO-3HepreTuyeckumu pecypcamu TMI'Y.

4 o o
Jlns momydenust fononauTensHol nHdopManin o [Ipoekte mocerute Beb-caiiT POITIIA.


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

Pesontouuss no OMOXMMUYECKOMY COCTaBY M CHMCKY MOTEHLUANBHON NPOAYKLMU JOJIKHBI OBITH
NpPeaoCTaBieH Ha OQULIHATEHOM OJIaHKE KOMITAHUH C TIEYaThiO M MOAMKCHI0 OTBETCTBEHHOTO JINIA.

YcnoBusi onaartel pador:

[IpuBaedeHHass KOMIIAHMSI HECET OTBETCTBEHHOCTh 3a VILIATY COOTBETCTBYKOIIMX HAJOIOB M
niarexeil B COOTBETCTBUM C HALUMOHAJIBHBIM 3aKOHOAATE/JbCTBOM B CTPAHE MCIOJHEHMUS.
Komuccuonusie coopel OaHka - Oeneduuuapa, CBsI3aHHBIC C 3aYMCICHUEM U CHSITHEM JICHEKHBIX
CPEACTB Ha CYET MOJyYaTe/is, TAKKE OMIAYMBAKTCS NPUBJIEYCHHONH KOMIaHUCH.

CroumMocTb pa60T OMmJIAYUBACTCA B COOTBETCTBUU C NPUBEACHHBIM HUXKE paCHCTOM!

Ne 3agauun PesyabTaThl IMepuon
HCTIOJTHEHHSA

1. 3ananme 1 [Ipenocrasied OMOXUMUYECKUI COCTAB | 2 HEAENU [10CIIE
JOHHBIX HaHOCOB Pycnosoro | noanucanusi
BOAOXPpaHUJIUING, BbIsIBJICHHbIN | KOHTPAaKTa
J1a00PATOPHBIM MTyTEM.
2. PBapanme 2 IIpenocraBiaeH cnucOK  OpOAYKUUM,| 4 HEENH MOCe
KOTOPBIH NOTEHLHATIBHO MO>KHO| MTOANUCAHUS
NPOU3BOAUTL M3 HAHOCOB PycnoBorol KOHTpakTa
BOJOXPaHUJIMILA.
3. Papmaua3 IIpenocraBnen koporkuii pokymedT,| [locnennuit
ONUCHIBAKOLIMI pE3yJbTaThl MecsiLL
OMOXMMUYECKOro aHa/n3a,| UCHOJHEHUs
000CHOBaHUE CIMCKA MNPOAYKLUMUU U UX| KOHTPAKTA.
[oJib3a [J1sl  NOJb30BaTesel  BOJHO-
3HepreTudeckuMu pecypcamu TMI'Y.

B caydae, eciu Kk nmpoekTy KOpPOTKOrO
NOKyMeHTa Oyaer npenocTaBieH psij
KommenTapueB IIpoekTHOH Komaunpl,
KOMIaHusi 00s3yeTcst uxX ydecTb U
orpaborarb B 3aKJIFOUUTE/IBHOM]
IIPOEKTE.

3aka0uYHuTe/IbHbIE MOJIOMKEeHHS:

- Pesymbratel pabor MOMKHBI OBITH YETKO CPOPMYJTHUPOBAHHBIMH M OOOCHOBAHHBIMU
[PEAOCTABJIEHBI HA PYCCKOM $13BIKE BBICOKOI'O KaueCcTBa,

- BbeinonHeHue  BhIIENEPEUUC/CHHBIX  3a1ad  He  Tpedyer nocemenuss TMIVY.
CoOTBETCTBEHHO, KOMaHAMPOBOYHBIE PACXOAbl HE MNPEAYCMOTPEHBI B PAMKax AaHHOIO
TexHuveckoro 3a/1aHus;

- B cayvae HeoOx0oaumMoCTH, SKCIEPTHI KOMIIAHUM MOI'YT OBITh [PUIJIAIIEHBl HA MEPONPHUSTHSL
IIpoexta mist mpeseHTalMu pe3yiabTaToB mo 3amadye 1 u 2 B onnaiin ¢popmare. CTOUMOCTD
yuacTuss M MPE3EHTALMU 3KCHEPTOB HE [OKPBIBACTCS OTAEJIBHO MW SIBJISIETCS YaCThIO
Hacroslero TexHUu4ecKoro 3aaaHusl.

TpeGoBaHusl K NpUBJIeKaeMOH KOMIAHUH

- Hanmuue Gonee S-tu et npoheCcCHOHAIBHOTO OIBITA MO MPOBEACHHUIO JJAOOPATOPHBIX aHAIHU30B,



- Hanuuue cobctBEeHHOro nabopaTopHOro oOOpPyAOBaHUs U CHELMAIMCTOB COOTBETCTBYHOLIEH

KBaTU(PUKALINH,
- 3nanue paborel TMI'Y Oyaer ABIATHCSA NPEUMYIIECTBOM.
YcaoBusi 10roBopa

IIpoaomKuTENBHOCTD KOHTPAKTA COCTABJISIET 2 MECsILA.

[Ipusneuennass kommanus Oymer mopordyerHa r-xke Jlroammne Kukrenko, MeHemxkepy MpoekTa,
POLLIA, 1 KOOPAMHUPOBATH TEXHUYECKUE ACMEKTHI 110 BBINOJIHEHUIO NOCTABJAEHHbBIX 3aJaHuil ¢ r-
ket Akcyay Kymanosoit, Cneuunanucrom npoekra, POLLIA.

Mpouecc nogaun

— HanpaBute KOMMepueckoe MpPEANIOKEHHE U JIMLEH3MIO/paspelieHne Ha MPOBEICHUE
7a0opaTopHbIX pPaboOT Ha 3JIEKTPOHHBIA aapec: akushanova(@carececo.org ¢ KOIHEH:
okravtsova(@carececo.org B cpok a0 (mara) 2021 rona.
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KOHTaKTblI:

PervoHanbHbIN 3KONOrn4YeCcKn LeHTp LleHTpanbHon A3nu
MKpH OpbuTta-1, 40

050043 AnmaTtbl, KasaxcTtaH

+7 (727) 265 4333

+7 (727) 265 4334

info@carececo.org

https://carececo.org/



