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I HrneHn4YecKast XapakTepucTUKA
XMMHYECKOI'0 COCTABA IMOYBBI.
I puHOMIBI HOPMHUPOBAHUSA

XUMHNYCCKHUX BCIICCTB B ITOYBC

JlekTop: K.M.H., Io1IeHT Kadeapnl rurnensl CutHukoBa Enena MuxainoBHa



£ Ii1an Jekuun

1. ITorsaTue IIOYBBbI, 0611_[66 IT'MTUCHUYCCKOC 3HAUYCHUC ITOYBEI.

2. Mexannueckue v pu3N4YECKUEe CBONCTBA MOYBHI.

3. XUMHUYECKHE CBOMCTBA ITOYBHI.

4. BUOJIOTHYECKHE CBOMCTBA IOYBHI.

5. cTOYHUKH 3arpsA3HEHYS TTIOYBHI.

6. [IpyHIIUIIBI THTHEHUYECKOTO HOPMUPOBAHUS XUMUYECKUX
BEIIECTB B ITO4YBE. Mephbl CAHUTAPHON OXPAHBI TTOYBHI.




Hqua -  CaMOCTOSATEIIbHOE eCTEeCTBECHHO-

HCTOPUYECKOE OpP2AHOMUHEPATIbHOE NPUPOOHOE
meno, BO3HUKIIEES HAa TMOBEPXHOCTH 3E€MJIHU B
pe3yJbTare JUTATEIHHOTO BO3JIEUCTBUSI
OMOTHYECKUX, A0MOTUYECKUX W aHTPOIOIECHHBIX
(aKTOpOB, COCTOAIICE M3 TBEPJbIX MHHEPAIbHBIX
W OpPraHMYECKMX 4YacTHIl, BOJAbl W BO3JyXa H
MMeEIOoIIEe creruduueckue F€HETUKO-
MOP(OIOTHUECKHUE IIpU3HAKHU, CBOMCTBA,
co3larolide JJs1 pocTa U Pa3BUTUS PACTCHUM
COOTBETCTBYIOIIHUE YCIOBUS

e




I1o onpenenenuro

3HAMCHUTOI'O <
PYCCKOT'O Y4YCHOIO- Y
[IOYBOBEA aKaJeMHKa A
B.B. Jloky4daeBa
;
IHOYBA - 510

ITIOBEPXHOCTHBIN CJIOW 3€MHOU
KOPbI, BUJTOU3MEHECHHBIN
IIOYBOOOPA3YyIOINMHU
(hakTOpamMm




Bonpoc «l urueHa mouYBb» UMeEET CJACAYIOUIYI0 JOTUKY

IIOYBOOOPA3YIOIINEC
(paKTOPHI
ONPEACIISIIOT COCTAB
ITOYBEL

OT cocTaBa 3aBUCST
CBOHCTBA ITOYBBbI

v

OT CBOUCTB —
(PYHKIIUM 1 Ka4€CTBO
MTOYBBI

OnpeacIsieTCs
TUTUEHUYECKOE U
SIUAEMHOJIOTTUECKOE
3HAYEHUE TTOYBBI
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1‘ ITouBooOpa3ylomue PaKTOPLI

MAaTCPHUHCKAA I10PpOaa

BpeMs (ITPOAOJKUTEIBLHOCTD IIPOLIECCa TOYBOOOPA30BAHKS)

pelibed MOBEPXHOCTH

MOYBEHHBIN OMOLICHO3 (MUKPO- U MAaKpPOOPTaHU3MBbI)

KiIuMart (Boja, BO31yX, TEILIO)

K AHTPOIIOTE€HHOE BO3JAECUCTBUE

~




OOpa3oBaHME MOYBHI IPOUCXOINIO U3
MAaTEPUHCKHUX TOPHBIX HOPOJ 110l BO3ACUCTBUEM

g J
4 N\ [ N\ )
Du3uueckux buonozuueckux Xumuueckux
¢axkmopoe ¢axkmopoe ¢axkmopoe
\§ L L J
(TeMnepaTypa, I/IOHI/ISI/Ip}IIOHlaH\ 4 N )

M COJIHCUHHAaA paauanusd,

arMocepHOe JaBIIeHHeE, (MUKPOOpPraHU3MBI, ra30BbIM COCTaB
B;?CSPHB:(?HGG; PACTUTENILHBIN [TOKPOB aTMoc(hepHOro Bo3ayxa,

TNAPOIIOTNYCCKHUEC U
FeOIONHUECKHE TPOLECCH] B (MUHEpaAIM3alHs XUMHYECKUE POLECChI
3eMHOM KOpe — PaCTUTEIbHBIX B [IOYBE, 36MHOU KOPE U
3EMJIETPSICEHUE, OCTaTKOB) ap.
BYJIKaHHYCCKasA ACATCIbHOCTDb
\_ 1 Ap- L L J
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( -
IOYBEHHBI BO3MyX HAXOAUTCS B TECHOM CBA3M C BO3AYXOM U
BIMSET HA TA30BbIA COCTaB M BIAKHOCTh BO3AYXa

.~ O
Y

OT XHMHYECKOIO COCTaBa IOYBBI 3aBUCUT XUMHYECKHM COCTaB,
NUTATEIbHOCTh  KOPMOBBIX  pacTeHHi  (OMOreOXMMHUUYECKOE
pPallOHUPOBAHUE)

~ O
()

B TIOYBE, OOraTol OpraHUYECKUMH BEIIECTBAMU, HAXOJATCS U COXPAHSIIOTCS calpopUTHbBIE
U TaToreHHble M/0 (OakTepuu, rpUOKH, MPOCTEUININE) U PA3BUBAIOTCS siilla T€JIbMUHTOB
(reoreJIbMUHTBl U OMOTEJIbMUHTBI) M HACEKOMBIX (BHYTPEHHHE W Hapy>KHbIE Mapa3uThl
’KUBOTHBIX), T.€ TTOYBA MOKET ObITh UICTOUHUKOM 3apa’KCHHUSI U MHBA3UPOBAHUS YEJIOBEKa U

ZKHUBOTHBIX

BJIUACT HA XUMHUYECKUN U OMOJIOTHYECKUI COCTaB BOJIbI, T.K B TOJIIIE TPYHTA
(OYBBI) MPOUCXOIUT (POPMHUPOBAHUE MOI3EMHBIX UCTOYHUKOB BOJOCHA0XKEHUSI
(BepXOBOJIKa, TPYHTOBBIE U apPTE3UAHCKHUE BOJIbI)

- /

Oﬁmee I'NTMCHNUYECCKOC 3BHAYCHUEC ITOYBbI .




/

IlouBa sABIIAETCA TpEXarperarHou,

MOJIUIUCIIEPCHON U CTPYKTYPHO I'€TEPOre€HHOU

CUCTEMOM, B COCTAB KOTOPOH BXOAT

CJICAYIOIIHUC COCTABJIAIOIINC

N )

TBepnas




4 )
OpraHUYECKUE
BEIIECTBA
. J
4 )
MUHEpaIbHbIE
BEINIECTBA
. J
( )
IMOYBEHHEKIE
PacTBOPBHI
. J
4 N

BO3AYX IIOYBbI

. J
( )
MUKPOOPTraHU3MBI

. J




Opzanuuecmte eeuiecmed nouebsbl

~

EcTecTBeHHBIE

7

\.

HyxepoaHble IOYBE
COCIMHEHMS UJIU OpTaHUKa

['yMycC uim iepersou

oOecIeunBaeT ee MI0I0pOoare U
MaKCHUMAJIbHBIC YHEPIeTUUCCKHE

3amachl IS IPOIOBOIbCTBUS
N2

MR
OCHOBHBIM (paKTOPOM B ITPOU3BOJICTBE
UL PaCTUTEILHOTO U >KHUBOTHOTO

IIPOUCXOXKICHUS U

7

I'mobanbHas mpobieMa 4eI0BeuecTBa —
ATO KaracTpoduyeckoe, KpaTHOE
YMEHBIIICHUE TyMyca B ITI0YBE

7

BCJIEJICTBUE aHTPOIIOTEHHOTO
3arpsA3HECHUS

N




KBapIl

Munepanvnoie
eeujecmea
no46ol




MunepanbHbIi COCTaB OT MUHEPaAJIBHOTO COCTaBa

opranmnisma ?CHOBCK&, IIOYBEI 3aBUCUT
BKJIIOYAIOUN OKOJIO 60 bopMupoBanue
pa3sIMYHBIX XUMHYECKUX ' ' : OMOreOXUMHUYECKUN
3JIEMEHTOB, BO MHOTOM MTPOBUHIIAN 1
ONPEACIIICTCA SHACMHYECKOHN IaTOJIOT U
MHUHEPAILHBEIM COCTaBOM
TIOYBBI

ITouBa BeIONHAET PYHKITUN
JIETNIO U 3B€HA OUOJIOTUYECKOM
T TIPH TIepeiayue
TOKCHUYECKHX U PaMOAKTHBHBIX
BEILIECTB U3 OHOC]EpPHI K
YEJI0BEKY



Iloueennwvie pacmeopul (nouseennasn 60oa)

-

00€CIeunBaOT POCT
pacTEeHUU

~N

(hOpMHUPYIOT
IIPOJIOBOJILCTBEHHBIEC
3arachl 4YeJIOBEKA

OTIPEAECIAIOT
Murpamnuo XB B
IUILEBBIX LEMIX

r N
ONPEICIISIOT
TaKTUKY
CTPOUTENLCTBA
_ y
e \
BJIUAIOT HA
CaAaMOOYHUILICHUE
ITOYBBI
. y,
r N
JIBWHKEHUE M/O
_ y,




Bonnblie cBolicTBa

dusnyeckue CBONCTBA
[IOYBEI

MOPUCTOCTH

TEIUJIOBOM PEKUM
TIOYBBI

ITormorurenpHBIC
CBOMCTBA ITOYBBI

BJIA)KHOCTD

BJIAIrOCMKOCTb

BOAOIIPOHUIACMOCTD

J

"

KalTWJIJEIPHOCTD

~

J

T'UrpOCKOIMNYHOCTD

N\

J

UCIapsoIas
CIIOCOOHOCTBD

N\




[TopucrocThb - cymmapHbIii 00beM TIOp B SIUHUIIC 00beMa ITOYBHI, BRIPAKESHHBIN B
nporieHTax. OT 3TOro CBOWCTBA 3aBUCUT €€ (UIIbTPAIMOHHAsI CIOCOOHOCTH: YEM
BBIIIIE TTOPUCTOCTh MOYBBI, TEM 3Ta COCOOHOCTH HUXke. [Ipu mopucroctu 60-65%
CO3JAF0TCS HAMJTYYIINE YCIIOBUS ISl POLECCOB CAMOOYUIIIEHUS

BoszayxonpounmaeMoct — CHOCOOHOCTh IIOYBBI MPONMYCKaTh
BO3AyX. OHa 3aBUCHUT OT BEJIMYHUHBI MTOP MOYBHI, YBEIUYUBACTCS MPH
MOBBIIIEHUX  aTMOC(HEPHOTO  JABJICHHWS W YMEHBINAETCS  C
YBEJMYECHUEM TOJIIIHUHBI CJIOA TTOYBBI U €€ BIAXKHOCTh

BiaroeMkocTh - KOJIHMYECTBO Bjarh, KOTOPOE IIOYBA CIIOCOOHA
yIEep>KUBaTh C MOMOINBIO COPOIMOHHBIX M KamWJIApHBIX cuia. OHa
TeM OOJIbIlle, YeM MEHBIIE HOPHl M 4YeM OOJIbIIe HUX CyMMAapHBIM
00BEM.

Kanu/uisipHocTh - CIOCOOHOCTh IIOYBBI IOAHUMATh BOJY IO
KanuwjuisgipaM M3 TIyOOKHX CJI0€B B BepxHUE. YeM Oosbllie B MOYBE
MEJIKUX IIOp, TEM OHa 00Je€ KanWIApHAa M TEM BBIIIE MO HEM
OAHUMAETCS BOJia



\

B 3aeucumocmu om Ommempa

=

yacmuu 6bl0C/IAIOMm.:

[

Duzuueckyio
JIUHY

N

YaCTHULIbI TOYBBI
MEJIKHUE, C
IUAMETPOM YaCTHIL
MeHee 0,01 MM

-

Duzuueckuiu
necoK

y

YaCTHUI[bI IIOYBHI
OoJiee KPYIIHEIE, C
AMaMETPOM YaCTHI]

oomee 0,01 MM
\_

J




MexaHMUYeCKHH COCTAB IMOYBBI

OT COOTHOIIIEHUS TJIMHBI U IIEeCKa

BUABI [I0YB

e ..bn.“‘

ITOYBLI ITIOAPA3ACIIAIOT HA:

[NUHUCTIE CYTNMMHUCTBIE MECYAHBIE CYMECYAHbIE

Kkamenucmotle (yactumpl > 10
MM);

epasenucmote (dactunpl d 3-10
MM);

xpaweeamucmote (4actTulpl < 3

MM , W3BECTKOBbIE TOPOAHBIE YEPHO3EMb
uzeecmrkogote  (Obonee  20% :

U3BECTH); ' i recoy
uepnozemnsie (10 20% rymyca); i;‘:::f
necuamuwie; AT
cynecuambwle;

cyanunucmele (J1€rKue, CpeaHue, _

TSDKEJIBIC); oo AR LRt S L

enunucmole (JICTKUC, CPCIHHHEC,  immpmmesume e
TONbKO €ro 3a4atku - : ® ' . Hoe, be3 H - MWHa v
TSKEIIBIC). . o ©



Kunaccupukanus moys no MeXaHu4eCKoOMY COCTaBYy
(171 MOYBBI MOA30JIUCTOr0 TUIIA MOYBOO0OpPa3oBanus Mo KaunHckomy)

Ha3BaHue mo4BsI 1o Conep:xanue pusnyeckoin | Coaepkanue (pU3MYECKOro
MEXaHHUYECKOMY COCTABY IMHBL, % necka, %

1. Ilecyuanasa

a) IECOK PBIXJIbIN 50__ 150 100 - 95
0) MECOK CBSI3HBIN 95 -90
2. CyniecuaHas (Cymnecn) 10 - 20 90 - 80
3. CymmuHOK
a) JETrKun 20 - 30 80 - 70
0) cpenHui 30 - 40 70 - 60
B) TSIKEJIBIN 40 - 50 60 - 50
4. I'muaucTas
a) Jerkas 50 - 60 50-35
0) cpemHsis 65 - 80 35-20

B) TsIKeJas oosbie 80 MeHbIie 20



TenioBou peskuM MOYBBI

s

Hcemounuku meniia

L

Ty4YHUCTas DHEPIHUs
coiHIa (MH(PpaKpacHOE
M3J1YYCHUC)

~N

-

OMOXUMHYECKHUE
IIPOIICCCHI PA3I0KCHHS
OPraHMYECKHUX BEIIICCTB

\.

J

s
el
L~
A~

W

o\




I “rneHn4YecKoe 3HAYECHUE TEIJIOBOI0 PeKuMa
IMOYBbI

BrIicokas Temieparypa MOUYBEI
CIIOCOOCTBYET MOBBILLICHUIO
MHTECHCUBHOCTHU O/X IIPOLIECCOB
Pa3JI0KEHUS OPraHUYECKUX
BEIIIECTB U CAMOOYHILICHUIO TT0YBBI;
Pa3MHOKEHUIO U COXPAHEHUIO M/0;
HU3Kas TeMIeparypa — Hao0opoT

I'myOuHa mpoMep3aHusl OYBHI B
PMD B 3aBUCHMOCTH OT
KJIMMATUYECKUX PAMOHOB
cocTaBiisieT oT 1 M (roro-3amnaJiHnie)
1o 1,8 M (ceBepo-BOCTOUYHBIC)

OyHAAMEHTHI 1101 HAPY>KHBIE
CTEHbI U UHKECHEPHbBIE
KOMMYHHUKAIMH (BOAOIIPOBO/I,
OTOILJICHUE, KaHAIHU3aLH1sl)
MPOKJIAJBIBAIOT HA 15 - 20 cM HHUXKE
IJTyOUHBI IIPOMEP3aHMS IOYBHI.




Hozinomumenvnuoie céeoucmea

4 )

Hoznomumenvnwvie céoiicmea nouésl - CII0OCOOHOCTH MOYBEI IIOIJ1I011aTh
ra3sbl, JKUAKOCTH, PACTBOPLI, 3aICPKUBATL TBCPAbIC YaCTHUIIbI,
B3BCIICHHBLIC B IIOYBCHHOM PACTBOPC, U B TOM YHCJIC COXPAHATH IJIA
paCTeHI/Iﬁ N MUKPOOPI'aHU3MOB ITUTATCIIbHBIC 1 MUHCPAJIbHBIC BCIICCTBA

\. /

~ ™
3aBUCAT OT HAJIUYUS TNIMHUCTHIX qacCTuL, IICPCIrHoA, OPraHO-MHUHCPAJIbHBIX

KOJIJIOMJIOB, KOTOPBhIE B COBOKYITHOCTH 00y CJIaBIMBAIOT - IOYBECHHBIN
nomommaronumii kommieke (I1T11K), kotopslid:

. J
4 N [ )
pe0TBpAIlaeT 3arpsA3HEHUE
MIOYBbI, IOYBEHHBIX BOJI U
KOPMOBBIX PaCTECHUI CIIOCOOCTBYET MOBBIILICHUIO
TOKCUYECKHMMHU BEIIECTBAMU OCHOBHOT'O CBOMCTBA MOYBHI —
(HUTpaThl U HUTPUTHI, COJIU MJI010P OIS .
TSKEJIBIX METAJIJIOB, %
PaIMOHYKJIW/IbI ) ——




XUMHYCCKHUA

CoCTaB II0YBbI

Heopzanuueckue eeuiecmea - 90-99%
Ilousennvie uacmuuwl:

MakponaemMeHnTsl: B Buae okucu Si, Al, Fe, K, Na,
Ca, Mg; anmroMoCHIMKaThl, TUAPOKCHU/IbI AITFOMUHUS
1 JKene3a

MukposnemenTsl: I, Zn, Cu, Co, Mn, F, Br u ap.
Iloueennwiit 6030yx: O,=20% ,CO, =0,3- 1%,
NH,;, H,S, unnosn, ckaron u ap.

Ilousennwtit pacmeop: xatuonsl Ca, Mg, K, Na u
aHUOHBI (KapOOHAaTkI, CyIb(}AThl, HUTPATHI,
XJIopuibl, hocdars)

Opzanuueckue eeugecmea - 1-10 %

Hezymuguuupoeannvie uacmuunt (0-

15%) oTmepiine, moxypa3pylBIIUECs

PACTUTEJIHHBIC U )KUBOTHBIE OCTATKU

(Makpo- u M/0).

I'ymuguuupoeanusie (neperHonHbIC,

rymycoBbie) — 85 - 90%:

* TYMUHOBBI€ KUCJIOTHI;

* (DyJIIbBOKHUCIIOTHI;

* TYMUHBI M UX COJU (TyMaThl HaTpus,
KaJIUS ¥ JIp.)




KHCJI0THOCTH NOUYBBI

pH wkKana

pH awanasoH ana BonNsWMHCTEA NOYB

wenoss 11 : 10 9 8 7 6 § 4 5 3 ‘twonome
O4EHb LLENOMHOL CBORCTBEHHO CRORCTBEHHO C4eHb KMCNOTHBIA
FPYHT AN\A pervoHoa  JANA PervoHoe FPYHT

C cyx0i nousoi ¥C BNAXHOW NOYED

i af—



buoreoxuMmuiuecKoe paMOHNPOBAHUE

.

Kpurepuu panoHUPOBAHUSA:

J

-

\

HEIOCTaTOK,
N30BITOK,
HapPYIICHUE
COOTHOIIIE HUS
MUHEPaAIbHBIX
BEIIICCTB B
II0YBE, BOJE U
pPaCTECHUSIX

~

-

-

HapyIICHUS U
3a00J1CBaHUs
oOMeHa
BEICCTB Y
IO (S
(9HJIEMHUYECKHE
3a00J1CBaHUS)

~N

-

HapYIICHUS U
3a00J1CBaHUS
oOMeHa
BEIICCTB Y
"KHUBOTHBIX
(?3H300TUYECKHE
3a00J1€BaHUS)

J

.

~N

J



buoreoxmMmmuueckue 30HbI:;

A - TaeKHO-JIeCHAsa

Ve

HeuepHozeMHas

b — jJecocTenHaa U cTenmHas

YepHo3emHast

B — cyxux creneu, NyCTbIHb H

MOJYNYCTHIHb

A A A

I — ropuas

./




GOHa A — TIOYBHI KHCbIE, TTOJ30IUCTHIE, CEPhIC JICCHBIC,\
IPEUMYIIECTBEHHO CYIIIMHUCTHIE (CPEIHUE U TSHKEIbIC) U
[JIMHUCTBIC (CPEIHUE U TSKEIBIC), TOP(PSIHBIC.

/HewcmamOK MakpossiemeHToB Ca, P, Mg, K, Na; \
MUKpodeMeHTOB I, Zn, Cu, Co, Mn, F, Se u ap.; 7

H30bimok Sr.

4 )

JH300THH (PHIAEMUH)

HonyeUIMTHBIE COCTOSIHUS, OOYCJIaBJIMBAOIIUE rUno(QyHKIUIO
IIUTOBUIHOM KeJie3bl (300) U SHIOKPUHHBIC HAPYIICHUS;

TUIIO- U aBUTaMUHO3bI B12;
Kele301e(PUIUTHBIC aHEMUU;

ypoBcKas 0ose3Hb ( B 3abalikanbe, AMypckas o0jacTh — HegocTaTok Ca,
I, Co u n30kITOK Ba, Sr);

3a00JI€BaHUs KOCTHO-CYCTaBHOM cucTteMbl (HegocraTok Ca, P);

kKQGJIOMBIHIe‘IHa}I 00JIe3Hb MOJIO/IHSIKA (HEeO0CTAaTOK Se U BuTamMuHa E). //j




~

/30Ha b — MOYBEI YEPHO3EMHBIE, IIIEITOYHBIC
1 C1a00ILECIOUYHBIC, IIOJ0POIHBIC.

Heoocmamoxk K, nonBuxubIX ¢Gpopm P u
Mn. \¢

OTHOIIICHUAX

O

\

&




(2 N

oHa B - MOYBBI IECUaHBIE, CYIIECUAHBIE

/1136b1m01< CyJb(aToB, XJIOPUIOB, HUTPATOB \
(opolIeHHE U TPUMEHEHHUE a30THBIX YIOOPEHHUH B
XJOMNKOCEIIIMX paoHax), oopa (B), Sr, Ca, Mo, Cu.

4 )
JH300THH (DHJAEMHH) \0

P SRR

* arakcusa (HapylleHUWE KOOPAWHAIMU JIBUXKCHUS BCJICJACTBHUE
MOpa)KeHUsI HEPBHOM CHCTEMBbI N30bITKOM Oopa (B);

* SHTEPUTHI;

* paxuT W 3a00J€BaHUSI KOCTHO-CYCTaBHOM CHUCTEMBI (M30BITOK

\Sr). )

\_ L/




Heoocmamok
MaKpo31eMeHTOB Ca, P,

3onal Mg, MUKPOIJIEMEHTOB
e I, Zn, Cu, Co, Mn, F,
/—‘\k\ Se u HP.

JH300THH (FHAEMHUH)
— XapaKTEPHBIC IJIs
30HBI A




OcHOBHBIE TEOXUMHUYECKHUE DHIEMUHU

MuKpOo3JIeMEeHTHI 3a0osieBanus KiimHn4yeckue CMMITOMBI

Henocrarok gropa ['unodTopos Kapuec 3y0oB
N306bITOK (hTOpa (baroopo3 [IssTHUCTOCTH AMaju 3yOOB

Henocrarok oja DHJIEMUYECKUN 300 Hapymenne ¢pyHKImum

IIIUTOBUTHOU JKEJIE3bI.

M306ITOK MONTMOIEHA MonubneHos Haxomninenne MoueBOM

KHCJIOTBI, OTIIOJKCHIE €€

COJIEU B CYXOXKUIUSX U
cycTaBax

N30BITOK CTPOHLIMS XOHIpPO- U Hapyuienue pa3Butus
OCTEOIUCTPOGUs KOCTHOM TKaHHU




MukposjeMeHTbI

3a00/1cBaHUSA

Kananuyeckue
CUMIITOMBI

MN30BITOK cereHa

CeleHOBBIN TOKCHKO3

[Topaxenue HOI'TEN,
BBINAJICHUE BOJIOC,
JIEPMATUThI, AHEMUSI

Henocrarok cenena

bone3nr Kemrana

Kapauomuornarus,
apuTMus, GpuOpo3HbIe
M3MEHEHUS MUOKap/1a

N36b1TOK OOpa

bopo3s

AHeMus1, OOpHBIN
SHTEPUT, JIETOUHBIE
3a00JICBaHUs,
HEUPOTOKCUUYECKOE
JICUCTBHUE, T€0TO3

N306b1TOK OpoMa

bpomusMm, 6poMoaepma

PuHUT, OpOHXUT,
KOHBIOKTEBMUT,
HEBPOJIOTHYECKAS
CHMIITOMATHKA




Mukpoopzanusmol
10486l — 3TO TIOYBCHHBIC
canpo(UTHI U
00JIE3HETBOPHEIC
OaKkTepuu

[IouBeHHBIE CaPOPUTHI
OCYILIECTBIISIFOT MHOTHE
OMOJIOTHYECKUE
IIPOLIECCHI B IIOYBE
(HUTpHU(DHUKALIUIO H TIP.).

[Ipu n306ITOYHOM
3arpsI3HCHU,
MHUKPOOPTraHU3MBI
PEISITCTBYIOT
CaMOOYMILCHUIO TOYBBHI.




@ A
[louBa comepxUT

BO30yIUTEICH MHOTHX
OIMAaCHKIX 3a00JIEBAHUM
YyeJI0BEKaA

Jlaxxe B UMCTOH I1IOYBE
OOUTarOT BO30OYOUTEIIH

* paHEBBIX UH(EKIINI
e 0OTynu3Ma
* CIIOPBI CUOUPCKOM SI3BbI




NH(peKnnoHHbBIE 3a001€BaHu,
3THOJIOTUYECKHU CBS3AHHBIC C IIOYBOMU,
IIOAPA3ACIAOTCA

AHTPOIIOHO3BI

e rpynna WHQEKIUOHHBIX OO0Je3HEH, MpU KOTOPHIX €IMHCTBEHHBIM
OMOJIOTUYECKUM XO35IMHOM (pe3epByapoM) BO3OYIUTEINSI U UICTOUHUKOM
MH(EKIMU BBICTYIIAET TOJIBKO 3apPaKEHHbBIN YEJIOBEK

300HO3bI

* 3T0 MH(EKUHUH, OOIIue Il YEIOBEKAa M KMBOTHBIX B €CTECTBEHHBIX
ycaoBusax (BO3, 1991). Mx nacuutheiBaroT 6osiee 190 HO3070rn4eCcKuX

(hopm

CanpoHo3bl

* UH(QEKIIUOHHbIE 3a00JI€BaHMs JIIOJIEM U KUBOTHBIX, PE3EPBYyapoM BO30OyauTenen
KOTOPBIX CIIYKHUT OKpYXarolias cpea (€cCTeCTBEHHbIE OOUTATEIN TTOYB WIIK BOJOEMOB,
KOJIOHM3UPYIOIIME PACTCHUS U Pa3JIMUHbIE OPTaHUYECKUE CyOCTpaThI)



Kumeunsie
HH(EKIUK

3a0oneBanus, B MEXaHU3ME

[EPEIaYH KOTOPLIX

y4acTBYET [104Ba

300HO3bI

[Ibu1eBEIE

/ ‘\ HH(EKLHU

Cubunpckas c
)
q3Ba a
[ elIbMUHTO3bI
Tybepkymnes
bpyuennes
Bnacornas AHKWIOCTOMBI
Y
Ackapupl

Bupycneie

VAN

[lonunomuenut

bonesus
borkuna

Bhi3BaHHbIe CITOPOHOCHBIMH

MHKPOOPTaHH3MaMH
\ \ /
borynunzm CronbHsik
) J
["anrpena

Puc 1. OcHoBHble MH(EKIMOHHBIE 3200/1€BaHKS, B MEXaHU3ME Tepeaun KoTopbix yuactsyet nousa (I'..Pymsuues, 2000).




Buvixicusaemocmov namozennvix Mlle0503 6

nouee
Bo30yauresb 00J1€3HU Cpeanuii cpok B MakcuMaJbHBIA CPOK

HepeJIsIX (mec.)
Tudonaparudosnas 2-3 oomee 1 -2
Jlnu3eHTepuiinas rpyrma 1,5-5 OKO0JI10 9
XoJIEpHBI BUOPUOH 1-2 10 4
[Tanouka Opy1iemiesa 0,5-3 1o 2
[Tanouka Tynspemun 1-2 1o 2,5
[Tanouka yymsbl okono 0,5 1o 1

TyGepkyne3Has najovka okoJio 13 no 7



Iloka3aren CAHUTAPHOIO COCTOSIHUSI IMMOYBLI PH
oTOOpe NMPo06 MOYBHI ¢ IIIYOMHBI 10 20 cM

IHoxka3areuan IMouBa
qucTast CUJIBHO 3arpsi3HCHHAs
Yucno auil reIbMUHTOB - 100 u Gonee
(B 1 xr)
- 100 u 6omnee
Turpsrl: E. coli 1,0 u BbIIIE 0,009 u Huxe
0,01 u BbIIIE 0,00009 u HIKE
0,1 u BpIIIIC 0,001 - 0,09 0,0009 u Hmxe
HUTPUDUIUPYIOIINX M/O
TTJIK* [TpeBbimenne IIJIK B 10 [Ipespimenne [TJIK
- 100 pa3 oonee uyem B 100 pas
KaHIIEPOT€HHBIX o 5 o 30 30 u Gosee

BEIIECTB




OI_IGHKa CAHUTAPHOI'O0 COCTOSAHUA ITIOYBbLI IIPOBOAUTCA II0 pPE3yJjibTaTaM dHAJIM30B II0YB Ha 00BEKTax
IMOBBIIICHHOI'O pPHCKaA (I[GTCKI/IC CaJibl, UI'POBBLIC INIOMIAAKH, 30HBI CaHHTapHOﬁ OXpPaHbl H T.H.) n B

CAaHHUTAPHO - 3alMTHBIX 30HaX N0 CAHUTAPHO - 6aKTepI/IOJIOl“I/I‘IGCKI/IM IoKa3aTre/JisiMm

Koceennwie, XapakTe€pu3yrOT Ilpsmble CaHUTAPHO -
MHTEHCUBHOCTb OUOJIOTUYECKON OaKTEepUOJOTMYECKHUE MTOKA3ATEIIN
Harpy3K Ha MO4YBY. ITO - SIHAJIEMUYECKON OMTACHOCTH MOYBBI
CAHUTAPHO - ITOKa3aTeJIbHBIC - oOHapyKeHHEe BO30yIUTEIICH
OpraHU3MBbI TPYIIIbLI KHIIECYHOMN KHIIIEIHBIX HHQEKITHMI
naouku (BI'KII (Konu-unaekc) n (BO3OYIMTEIN KUIIIEYHBIX
(bekanbHbIe CTPENTOKOKKU (MHACKC MHQEKIHM, TaTOr¢HHbIC
YHTEPOKOKKOB) SHTEPOOAKTEPUH, SHTEPOBUPYCHI)




CaHuTapHo -
[MApPa3UTOJIOTHYEeCKHE
[OKa3aTe/H

\. J

Aunna
— reoreJJbLMHHTOB,
IK3./KI

CaHuTapHo -
IHTOMOJIOTHYECKHUE
[OKa3aTe/H

JINUMHKH,
| KYKOJIKM MYX B
MoYBe HA IJIOIIAAM

2020 cm

[ismHka

[y
AR
i My,

i
-

I

L

Monopan Myxa, BbIXOARLIAR K3 HyKONKK




OuneHkKa cTeneHy MMUJIeMUYEeCKON ONMACHOCTH MOYBLI

Kareropus HNunnexc BI'KII HNunexc ITaTorennnie Slita reoreiin- JIMYUHKH,
3arpsi3HeHusl IHTEPOKOKKOB | OaKTepHH, B T.4. | MUHTOB, 3K3./KI' [ KYKOJIKH MYX B
Mo4YB CaJIbMOHEJJIBI no4Be HA

miaomraau 20 20
cM
Yucmasn 1-10 1-10 0 0 0
Ymepenno 10-100 10-100 0 o 10 JI no 10
onacHnas K - ortc.
Onacnasn 100-1000 100-1000 0 mo 100 JI mo 100
K no 10
Upe3eviuaitno 1000 u BoIIIE 1000 u BoIIIE 0 >100 JI>100
onacHasn K>10




3arpsizHeHue MOYBbI. [JIABHBIMM HCTOYHUKAMH
3arpsA3HeHus] SIBJISIIOTCS

s Vo

Kujapie 1oMa 1 OLITOBBLIE
peanpuATUS

IIpoMbINLICHHBIEC
npeanpusiTHsA

TenmmosHepreTuka

CeapcKkoe X03HCTBO



Kiaaccupukanusa

o
NPUHAOJIEHCHOCHU
K cihepam
X034UCMBOBAHUA:

IPOU3BOJICTBEHHBIE
(MpOMBIIILJICHHBIE,
CEJIbCKOXO35ICTBEH-
HbIE) 00BEKTHI

HEMPOU3BOICTBCHHbIC
00BEKTHI (KUJIUIIIHO-
KOMMYHaJIbHBIE,
ne4eOHo-
npoUIaKTUIECKUE,
TOPTOBBIC U JIPYTHE
YUPEIKICHUS)

NCTOYHHUKOB 3aIPpsA3HCHHUA ITOYBbI

B 3aeucumocmu
Om 6U008:

BBIOPOCHI B
aTMoc(epHbIN BO3AYX

TBEp/Ible U KOHIICHTPUPOBAHHbIE
KUJIKUE TPOMBIIIIICHHBIC OTXOJIbI

(KXKIIO)

TBEPIBIE U
KOHLIEHTPUPOBAaHHBIE
KUJIKUE OBITOBBIE OTXO/bI

IIOTEPH CHIPbSI U MPOAYKLIUU IIPU
UX TPAHCIIOPTUPOBKE U XPAHEHUU;

HCOpPraHUYCCKHEC U
OpraHUYeCcKue
yI00peHUs

e CTULA I

B 3aeucumocmu
OMm 8PEMEHHO20

¢axkmopa
UCMOYHUKA:

ITOCTOSTHHOTO
3arpsi3HEHUS

AMU30IUYECKOTO
3arpsi3HECHUS

MEPUOJIUYECKOTO
3arpsi3HEHUS



Buabl 3arpsi3HeHMH MOYBbI KJIACCUPUIMPYIOTCH B 3AaBUCUMOCTH OT:

Ilpocmpancm-

Xapaxkmepa P corn 5020 Bpemennozo Iyounot Cmenenu
3ACPDA3HEHUA: d)akmopa . d)akmopa: 3ACPDA3HEHUA: 3ACPDA3HEHUA:
e N r N 4 N f N ( )

3arpsi3HEHUE, HE
MPEBbIIIAOIICEe
XUMHNYCCKOC TATUEHUYECKUX
3arpsI3HCHUE TIOBEPXHOCTHOE HOpPMATHBOB
muddy3HOE MHOT'OJIETHEE 3arps3HeHHe \
3arpsi3HEHUE 3arpsi3HEHUE -
\L J (0-25 cm) 3arps3HEHUE,
CBOMCTBEHHOE
( ) OTHOCHTENLHO
OMOJIOTHYECKOE OIaronoxyaHoM
3arpsi3sHEHHE . J L J L J X CUTYaIlNH
(MukpoOHoe, )
T'CJIbBMUHTOJIOTH 4 ) 4 ) 4 ) 3arps3HEeHue,
YECKOE U JIp) CBOWCTBEHHOE 30HE
\_ ) YpE3BBIYANHOMN
KPaTKOBPEMEHHOE PKOIOTHYECKOIH
[ ) 3arpsisHeHue (B n1yOoKoe chTyatH y
JIOKaIbHOE
TEYCHHUE OTHOTO - 3arpsi3HeHUE
3arpsi3HCHUE. (
JIBYX TEIUIBIX (cBoImIE 25 cM) 3arpsi3HEHHE,
paZMalnoHHOC MIEPHOJIOB TO/1A) CBOICTBEHHOE
3arpsi3HEHUE
30HE
IKOJIOTHYECKOTO
\ J \. J \. J \. J OencTaus




Kuibie 1oMa 1 OBITOBBIE
npeanpusaTUs \

N\ (

\

OBITOBOW MYyCOP, ITUIIIEBBIE
OTXOAbI, (DEKaINH,
CTPOUTEIBHBIA MYCOP, OTXO/IbI
OTOMUTEIbHBIX CUCTEM,
IpUIIEIINE B HETOAHOCTD
IpeIMEThI JOMAIIIHEro 00MXxoaa

\

~

/
~

[

MYCOP OOIIECTBEHHBIN
YUPEXKICHUM — OOJIbHUII,
CTOJIOBBIX, TOCTUHHUII, Mara3uHOB

U JIp.




TBEPJIbIC U KUIKHE
ITPOMBIIIJICHHBIE
OTXOJIbI

[IAaHUIBI,
COCJIMHEHUS
MBIIITBSKA,

OCpHILIIHS

OTXOJIbI
OeH30/1a U
dbeHona

COJIM IBCTHBIX
N TAKCIIBIX
MCTAJIJIOB

Llemnromo3Ho-
OyMaxkHast
IIPOMBIIILICH-
HOCTb

(heHOoIBI,
METaHOJI




\ <

TemmosHepreruka

00pa3oBaHUs MACChI
IIIJJAKOB ITpH
CXKUTaHUM KaMEHHOTO
\ZMIE:

BbIJICJICHUEC B
aTMOC(EPY CaxH,
HECTOPEBIINX YaCTHII,
OKCHIOB CEPHI, B
KOHIIC KOHIIOB BCE
OKa3bIBa€TCs B IIOYBEC



CeibcKkoe X03HCTBO ¥

. J

4 )
Heoo03 UDO6AHHOZ0

IPUMCEHCEHHUS MUHEPAIbHBIX
yI00OpEHUH, IJOXUMHUKATOB
1 MECTUIINIOB

\- J
4 Y4 )

SBJISTFOTCS
NPUYMHON THOEIIH
pa3pylIaoT MHOTHUX IOJIE3HBIX
€CTECTBECHHBIEC OpTraHU3MOB,
HKOCHUCTEMBI OTPHULIATEIIBHO
BIIUSIIOT Ha
310POBbE JIOAEH




,p--* e

«» @& Tpancmopr =

« =3

[Ipu paboTe nBUTareneu
BHYTPEHHETO CTOPAHUSI HHTCHCUBHO
BBIACIISFOTCS

a30Ta, CBUHEII,
YIJIEBOJAOPO/IbI U IPYTHE
BEIIICCTBA, OCeIaroIMe Ha
IIOBEPXHOCTHU MOYBBI WIIH

MIOIJIOIIAEMbIC PACTCHUSIMU

HEe(PTENMPOTYKTaAMHU TIPU
3alpaBKe MalllMH Ha MOJISAX
M B JIECAaX, HA JIECOCEKAX U

T.1.



13 BO31yXa

3arpsA3HSIOIINAE
BEIIIECTBA
AKKyMYJIUPYOTCS
B [IOYBE

4 )

B PE3YJIbTATE
ITOCTYIIJICHUS
C BOJIOU

\ /

4 )
P 3TOM UMEET

MECTO U
€CTECTBECHHBIN
O0OpaTHBIN MPOIIECC

nuddy3un
XUMHUYECKUX BEIIIECCTB

\ J




OnacHOCTB 3arpsA3HEHUS II0YB ONPEICISETCS YPOBHEM €€
BO3MOKHOTO OTPHULIATEIILHOTO BIWSHUA HA
—~ KOHTAKTHUPYIOIIHUE Cpeabl (BOAA, BO3AYX), IMUILEBBIC
POAYKTHI M — MPSIMO WJIM KOCBEHHO — HA YEJIOBEKA

Pe3yuabTarbl 00C/1€10BAHUS MMOYB YYUTHIBAKTCA:

IIPU OTIIPENEIICHUN
U
MPOTHO3UPOBAHUU
CTEIEHH UX
OMAaCHOCTH ISt
3I0POBBA U
YCIIOBUU
IPOKUBAHUS
JIOAEN B
HACEJICHHBIX
IyHKTax

pa3paboTKe
MEPOIIPUATHUM T10
UX PEKYJIbTUBALMU

npoUIaKTHKE
UH(DEKINOHHBIX U
HEUH(PEKIIMOHHBIX
3a00seBaHU I

CXEM paniOHHOM
MJIAHUPOBKU

TEXHUYECKUX
peuIeHumn
OYEpPETHOCTHU
CaHALMOHHBIX
MEPOIIPUATHUM B
paMKax
KOMILIEKCHBIX
MIPUPOIOOXPAHHBIX
porpaMm



OHeHKa YPOBHA XUMHYCCKOI'O 3aIrPASHCHHUA 110YB KaAaK HHIAUKATOP
HeﬁﬂaFOHpI/IHTHOFO BO3I[€ﬁCTBHH Ha 3/10POBbLE€ HACCJICHUA
IIPOBOAUTCH B COOTBCTCTBUU C TNTUCHNIYCCKUMHU TpeﬁOBaHI/IHMI/I

TpeOoBaHMA K Ka4€CTBY MOYBBI
HACEJICHHBIX MECT U
CEIbCKOX03IMCTBEHHBIX YIOAUM
onpeneniensl CanlluH 2.1.7.1287-03
«CaHUTapHO-3IUICMHAOJIOTNYECKUE
TpeOOBaHMUA K Ka4€CTBY MOYBBI»

[ urnennueckas oneHka KadyecrBa
ITIOYBbI HACEIICHHBIX MECT IPOBOJIUTCS B
COOTBETCTBUHU C METOINYECKUMU
ykazanusima MY 2.1.7.730-99
«l urneHnueckas oreHKa KauyecTBa
IOYBBI HACEJIECHHBIX MECT»




[ urueHn4yeckre TpeOOBaHMU K Ka4€CTBY IOYB KaCAKTCSA
Pa3IUYHBIX TEPPUTOPUH B 3aBUCUMOCTH OT UX (PYHKI[MOHAJIBHOIO
HA3HAYEHUS U MCIIOJIb30BAHUSA, YCTAHABIMBAKOTCS B IIEPBYIO
ouepepb Il Han0oJIee 3HAYUMBIX TEPPUTOPH, T. €. 30H
IOBBIIICHHOI0 PUCKA

O0CMCKUM U 00pa308amebHbIM YUPEHCOCHUAM
0emCKUM RA0OUWAOKAM, CHODMUBHBIM U UZPOBHIM NIAOULAOKAM
HCUTIOU 3ACMPOUKe
naowaoKam omovixa
30HAM CAHUMAPHOU OXPAHBL 6000EMO8
NPUOPEHCHBIM 30HAM
30HAM peKpeayuu

CAHUMAPHO-3AULUMHDBIM 30HAM



Koy duiuueHT KOHIEHTPAIMM
XHMHYECKOT0 BellecTBa,
KOTOPBIA BEIYUCIISCTCS ITyTEM
OTHOILICHHUS (PAKTHIECKOTO
COACPKaHUS OIPEACTISIEMOTO
BEIICCTBA B MOYBE (MI/KT
IIOYBBI) K PETHOHAJIBHOMY
(GOHOBOMY

-



CymMMapHBbIii
nokasare/b
3arpsisHeHus (Zc)

CyMMapHBIi TOKa3aTesb 3arpS3HCHUS
paBeH cyMMme Kod(pPUIIMEHTOB
KOHIIEHTPAIMI XUMHUYECKUX DJIEMEHTOB -

3arpsA3HUTEIEH U BhIpaXKeH (POPMYJIION:
Z.=X(K,; +..+K_)-(n-1),

IJIC N - YUCJIO0 ONpPEaeIIeMbIX
CyMMHpYyeMbIX BemiecTBa; K.
K03 PUIIMEHT KOHIIEHTPALIMH 1-TO

KOMITOHCHTA 3arpsA3HEeHHS

SIBJISIETCSI KOCBEHHBIM I10Ka3aTelieM,
TaK KaK OH HE YUUTHIBAECT KJIACC
ONaCHOCTHU BXOJIIINX B HETO
XUMHUYECKHUX BEIIECCTB




OueHka cTeneHn ONMACHOCTH 3arpsi3HeHUs MOYBbI XUMUYECKMMH BellleCTBAMU
MPOBOAUTCS MO KAXKAOMY BellleCTBY € YUYETOM CJIeIYNAX 00IIMX 3aKOHOMEPHOCTEH:

ONACHOCMb 3A2PAZHEHU MeM 8blule,

yeM Oosblie (pakKTHIECKOE CoIepKaHne ONACHOCMb 3a2PA3HEHUA MeM @blule,
KOMIIOHCHTOB 3arpsi3HEHUS ITOYBBI YEM BBIIIE KJIACC OMAaCHOCTH
npeeimaeT I1/IK, uTo MoxeT ObITh KOHTPOJIMPYEMOTO BEIIECTBA, €TI0

BbIpaxeHo ko3 duimenrom Ko =C/ MEPCUCTEHTHOCTh, PACTBOPUMOCTD B

ITJIK, T.e. omacHOCTH 3arpA3HECHUS TEM BOJIC U TOABM)KHOCTH B TTOYBE U ITyOUHA
BbIIIIE, YeM OoJibiiie Ko npeBpliiaeT 3arpsI3HEHHOTO CJIOS;

CAUHHUILLY;

ONACHOCMb 3a2PA3ZHEHUA mem 0obuie,
yeM MeHbIe OydepHas ClioCOOHOCTh
ITOYBBI, KOTOPasi 3aBUCUT OT
MEXaHUYECKOIO COCTaBa, COJICPKAHUS
OPTraHWYECKOTO BEIIECTBA, KUCIIOTHOCTH
O4YBBL. YeM HUXKE COZIEp)KAHUE TYMYCa,
pH 110YBBI U JIETUE MEXAHUYECKUH
COCTaB, TEM OIACHEE €€ 3arpsA3HEHUE
XUMHUYECKUMH BEIIECTBAMMU.




YyBCTBUTEJIBHOCTh, HJIM YCTOUYUBOCThH
IMOYB [0 OTHOINCHUIO K 3ATrPA3HAIOIIAM ey
BeleCTBAM, 11eJIeCO00Pa3HO ONPeaeaaATh B
COOTBETCTBUM C:

* COJICP)KaHUEM I'yMyca M €ro
Ka4€CTBOM

* OMOJIOTMYECKOM aKTUBHOCTBIO

* IyOWMHOM I'YMYCOBOI'O TOPHU30HTA
* MEXaHUYCCKHH COCTAB IIOYBHI

* [JIMHUCTBIX MUHEPAJIOB

* IyOMHOHN IIOYBEHHOTO IIPOQPHIIA



110 cTeneHn YYyBCTBUTEIBHOCTH K
3ArPASHAIONIAM BEIeCTBAM IOYBLI
MOYKHO Pa3aeJIMTh CJEeIYIOIUM 00pa3oMm:

OYECHb YYBCTBUTCIILHBIC
YYBCTBUTECIIbHBIC
CPEIHEYYBCTBUTEIIbHbBIE
MaJIOYYBCTBUTEIIbHBIE

YCTOUYUBBIE



OpHeHTHPOBOYHAS OLICHOYHASA IIKAJIA ONMACHOCTH 3arpsi3HEHUSI MOYBbI
0 CYMMAPHOMY IOKA3aTeJ10 3arpsi3HeHU

I(amezopuu Benuuuna Zc H3menenue nokazameneii 300])08(1}1 HAcCé/ieRusA 6 ouazax
3APA3IHERUA NOU6 3ACPAIHEHUA
Honycmumasn Menee 16 |HauOonee Hu3kuii ypoBeHb 3a00J1€Ba€MOCTH ACTEH 1
MHUHHMaJbHAasl 4acTOTa BCTPEUAEMOCTH
(YHKIMOHAJIBHBIX OTKJIOHEHHUI
Ymepenno onacnan 16 - 32 VYBenuueHue oo1ei 3a00j1eBaeMOCTH
Onacnas 32 -128 | VYBeanuenue oOmieii 3a001€Ba€MOCTH ,YHCIIa YaCTO
OOJICIOIIUX JETEH, NeTel ¢ XPOHUUECCKUMU
3a00J1€BaHUSIMU, HAPYIIEHUSIMU (DYHKITMOHATILHOTO
COCTOSIHUSI CEPJICYHO-COCYIUCTON CUCTEMBI
Upezeviuaiino bonee 128 |YBenuuenue 3a001eBaeMOCTH ASTCKOTO HACEIICHUS,
onacHnas HapyIIeHHE PEIPOIYKTUBHON (DYHKITUU KESHIIIMH

(YBeJIMYEHUE TOKCUKO30B OEpEMEHHOCTH, YUCTIA
IPEKICBPEMEHHBIX POJIOB, MEPTBOPOXKAAEMOCTH,
runoTpoguil HOBOPOXKICHHBIX )




PexoMeHAan MU MO0 UCIIOJIb30BAHUIO IT0YB B 3AaBUCHMMOCTH OT

CTCIICHU UX 3AI'PASHCHUSA

KaTeropnn PeKOMeHIlaIII/II/I 10 UCITOJIB30BAHHUIO I1OYB
3arpsa3HCHUA
Yucmas Hcnons3oBanue 0€3 orpaHUyYCHUIMI
Jlonycmumasn |Miconb3oBaHue 0e3 OrpaHWYeHHM, MCKIIOYas OOBEKTHI ITOBBIIICHHOIO
pucKa
Ymepenno Hcnonb3oBaHue B XOA€ CTPOUTENBHBIX pabOT MO/ OTCHINKHA KOTJIOBAHOB
ONACHAas Y BBIEMOK, Ha y4YaCTKax O3€JIEHEHUS C MOACHINKON CIIOS YUCTOIO I'PyHTA
HE MCHCC
Onacnas OrpaHM4eHHOE WCIOJIB30BAHUE IO OTCHIIKM BBIEMOK U KOTJIOBAaHOB C
MEPEKPHITUEM CIIOEM YUCTOTO TPYyHTA HE MEHEE .
IIpy HaMM4YUMKU SNUAEMHUOJIOTUYECKOW OIMACHOCTH —  HKCIIOJIb30BAHUE IIOCIE
npoBefieHus  Ae3uH(Pexiuu  (Ie3MHBa3vM) 1O  NPEANUCAHUIO  OpPraHoOB
PocnioTpebHan3opa ¢ nocaeayoiuM J1ad0opaTOPHBIM KOHTPOJIEM.
Upeseviuaino BpiBO3 W yTwimzanus Ha CHENUAIM3WPOBAHHBIX mMoJuroHax. [lpum Hamuuuun
MUJEMUOJIOTUYECKOW OMacHOCTH — WCIIOIb30BaHUE TIOCIIe IPOBEACHUS
onacnaa [ EMHOT POBCA

ne3vHbeKnuy (I1e3uHBa3uM) 10 IpeanucaHdio opraHoB PocmorpeOHamzopa ¢
MOCIEAYIONIUM Ja00PATOPHBIM KOHTPOJIEM.




OpHueHTHPOBOYHAS IKAJIA OLEHKH COCTOSIHMA 3I0POBbS HACEJICHUA B 3AaBUCUMOCTH OT
YPOBHEH 3arpsA3HEHHUS MOYBbI IK30reHHbIMH XMMHUYeCKUMU Beuectsamu (IXB)

HN3MeHeHMsI B COCTOSITHUH 3A0POBbI HACCJICHUS

Yposensb npesbimienus IIK

IXB B nmouse
MuHuMabHbIE (PU3UOIOTUUECKUE HAPYIIICHUS <4
CyuiecTBeHHbIE (DU3UOTOTUUECKUE HAPYILICHUS 4—10
[ToBbIllIEHKE YaCTOTHI 3a00JIEBAEMOCTH 1O OTJAEIBHBIM 11-119
HO30JI0TMYECKUM (hopMaM U rpyImnam 3a00J1eBaHUIM
XPpOHUYECKUE OTPABICHUSA 120-199
OcTpbie OTpaBIEHUS 200999
CmeprenbHbIE OTPABICHUS > 1000




Cmenenno 3ACPAHECHUA NOU6HI

CxeMa OLIEHKH CTENEeHU 3arPSI3HECHUS

nmo4Bbl (Ha 100 r mouBbI)

[Toka3arenu CuwibHO VYMeEpeHHO

3arpsis-
HEHHas

OOmmii a30T, MI 200

Opranndeckuii 50
aMMHaK, MT

Opranuueckuii 500
yIJIepOa, MI

P,0; 60

3arpsiz-
HEHHas

100

25

300

50

OTHOCH-
TENBHO
qucTas

100

20

300

50

Cmenenv u aKkmueHoCmb
MuUuHepaiulauuu

OpPraHMYECKUX  BEIIECTB, BpeMsI W
HUCTOYHHUK 3arpsI3HCHUS TIOYBBI
OTIPEICIISFOTCSI 1o COJICPKAHUTO
XUMHYECKHUX  BCIISCTB CIICTYIOITUM
00pazoM:

NH;, NH, Cl, NH,SO, - 3acpaznenue
ceedncee;

NH,C1, NO-, NO - 3acpasuenue
npou3owne  0aéHO,  TPOUCXONAIINN
poLEecC  PA3JOKEHUS  OPraHUYECKHUX
BEUIECTB, 3A2PA3HEHUE NPOOOIHCACMC,

Cl, NO,, NO; - cgexcezo 3azpaznenusn
Hem, WAET TPOLECC MHUHEPATU3ALMU
OpPraHUYECKUX BEILIECTB;

NO-, NO7; - ¢ MoMmeHTa 3arpsi3HEHUs
npomén OOJNBIION  CPOK, Hpouzouiaa
NOIHAA MUHEPANU3AUUA OP2AHUYECKUX
éeuyecme.



B 10 Xe BpeMs 1moyBa
SIBJISIETCSI HanooJIee
AKTUBHBIM ITPUPOTHBIM
00BEKTOM, CIIOCOOHBIM
pa3pyliiarh 1
paccenuBarhb
TOKCHUUYECKHUE BEIlleCTBA

7 R
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CaMoouniieHue nmoYBbI

—[ Qurompayus

)"

)

[ pacnao opeanuueckux seuiecmas 8 nouse NPoxXoosim
npu OUMENbHOM YUACMUU MUKDOOP2AHUBMOB 8 08
__omana

~\

\.

_[ MUHEpAIU3IaAYyUsA

4[ Humpugpukayus

4[ cymuurayus

)




MuHepaaunzanus

\.

Pa3znoocenue azomucmaoix u
0e3a3omucmolx OpZ2aAHUYECKUX 6euiecme

y
4 N N N )
Cepa OenkoB
Kupsol IpeBpaniacTcs B
PACIICIUISFOTCSA benkn cepoBonopon. B
Ha JIUICPUH H aCIICTUISIIOTCS €3yJIbTaTe
YTI71€BO/IbI Hep paciil pesy.
KUPHbBIC 710 aMHHOKHCJIOT, MUHEpaIn3aun
OKUCJISIFOTCS J10
KHUCJIOTHI, 13 KOTOPBIX 00pa3yroTCs
YIJIEKUCIIOTHI U
BOIIBI KOTOPBIC 3aTEM BBIJICIISICTCS a30T IPOMEKYTOUHBIC
' OKMCJISIFOTCS JIO B popme POTYKTHI
YIJIEKUCIIOTHI U aMMHakKa. pPa3I0KECHUS
BOJIbI. OpraHUYECKUX
BEIIICCTB
\ VAN VAN VAN J




Hurpuduxkanus

e AMMHaK 00pa3yeT ¢ KUCIOTaMHu
MIOYBBI COJIM U JIAJIEE OKUCIISETCS B
A30TUCTYIO U Q30THYIO KUCJIIOTY.

* bak. Nitrosamonas npeBpaliarT
aMMHaK B HUTPUTHI,

 bak. Nitrobaster HUTpUTBHI B
HUTPATHI.

e buoxuMuyeckoe OKUCIJICHUE

* CEpOBOAOPO/I MPEBPAIACTCS B
CYJIb(aThbI

* YIJICKUCIIOTA — B KAPOOHATHI
* pocdop — B pocdarkl



.

PaziioxxeHne u MUHEpaIU3alusg OPraHuYE€CKUX BEIIECTB
MOKET IIPOTEKATh:

-

A3po0HO — py OOMINU
BO3]1yXa 3a CYET adPOOHBIX
OakTepuil. OpraHnyeCcKue
BEICCTBA OKUCIISIOTCS 0€3

BbIJICJICHUS

AyPHOIMAXHYIIMX ra30B

~

J

4 )

AHa’pPOOHO — 0e3
KHCJIOPOJIa C TIOMOIIBIO
THWJIOCTHBIX OaKTEepPHUi

- /
4 )

[Ipu 3TOM pacnaji OpraHuYeCKUX
BEIIIECTB IO/ BIUSHUEM aHa3POOHBIX
OaKTEpHl COIPOBOXKAACTCS
BBIJIEJIEHUEM 3JIOBOHHBIX ra3oB: NH,
, H,S, CH;, uHoim, ckarois u apyrue.
Ha sTom mporiecc pasznoxeHus
OpPraHNYE€CKUX BEIECTB

peKkpamiaeTcs, HITpU(pUKaluy HEeT




Hapsiy ¢ mpoiieccoM pacriajia OpraHu4eCcKux
BEIIIECTB B MTOYBE MPOTEKAIOT MPOIIECCHI
MUKPOOHOTO CUHTE3a, B PE3YJIBTATE YETrO
o0pa3yeTcst CIOKHBIN MPOYKT — TYMYC.

DTta Macca TEMHOTO IIBETa, Oorarast
OpPraHMYE€CKHMH BEIICCTBAMU. HE
CIIOCOOHBIMM 3aTrHUBATh, HE U3AI0OIICTO
3araxa, He IIPUBJICKACT MyX U HE COJICPKUT
IIaTOr€HHBIX MUKPOOPTaHU3MOB




I yMmupurkamus

.

4 )

Ha onpeneneHHou
CTaJIMU pacnaga
OpPraHUYECKUX BEIIECCTB
I'YMYC CTAHOBUTCS
YCTOUYUBBIM,
MEJIEHHO pa3jiaracrcs,
ITOCTENEHHO OTAaBas
pacTEHUSAM
[IUTATEIbHbBIE BEILIECCTBA

o J

4 )

O0e3BpEeKUBAHUE
OTXOJI0B JOCTUTAETCA
y K€ IpU TYMHU(DHUKALIAU




Pa3jgoxkeHue XuMMYECKHUX BEIIeCTB B

1 [HOYBE 3ABMCHUT OT: %

é )
CBOYICTB ITIOYBbI

\_ J

é )
HaJIMYUS KHUCJIOPOaa

> 3
KJIUMATUYECKUX YCIIOBUU

> 3
XapakTepa HOMaBIINX 3arpA3HEHUM

\ J




CaHUTApPHO-XUMHYECKUM

NmoKa3zarejeM CAHUTAPHOIO

COCTOSIHHUSA I1O0YB ABJISAETCHA
canurapHoe 4ucJo (C)

[10Ka3aTejlb, KOCBEHHO
XapaKTEPU3YIOILIUK IPOIIECC
r'yMHU(PUKAIUU ITOYBBI U
MO3BOJIAIONINYN OLIEHUTD
CaMOOYMIIAIOIIY O
CIIOCOOHOCTB II0YB OT
OPraHUYECKUX 3arpsA3HECHUMN




Canumapnoe uucjio — 370 OTHOIIECHUE
KOJIMYECTBA IIOYBEHHOTO OCIIKOBOTO
(rymycHoro) a3zora (Mr/100 r adc. cyxou
[IOYBBI) K OpraHndeckomy azoTy (mr/100
a0C. CyXOM MOYBHI).

OLlcHKa YHCTOTHI IOYBBI MO CAHUTAPHOMY
YUCIY.

*IIpakTuyeckn yucras — 0,98 u Oosblire
*Caa0o 3arpsiznennast — 0,85-0,98
*3arpsizaennast - 0,70-0,85

*CuJbHO 3arpsisHeHHas - MeHbIe 0,70



Hpquﬂll’lbl CUCUCHUUCCKO20 HOPDMUDPOGBGAHUMN XUMUUECKUX eenuiecme
6 nouee

He eécakoe nocmynienue
IK302€HHBIX XUMUYECKUX
geuiecmae 6 nouey cjiedyem
paccmampugamos Kak
OnacHoe 0711 300P06b:
yen06eKa u OKpyxcarouieil
cpeownl




be30onmacHoOCTh MOCTYILJICHUSA

BCIICCTB B ITIOYUBY omnpeaensgercs
HEJAONMYCTUMOCTBI) IIPEBBIICHUA  MX
JIEUCTBUS BBIILIC azarnTaluoOHHOU
BO3MOXHOCTH CaMbIX YyBCTBHUTEIILHBIX
TPy HaceJICHUS NI mopora
DKOJIOTUYECKOU azarnTaluoOHHOU
(caMOOUMILIaroNIEe) CIOCOOHOCTH MOYBBI
IIpU  HU30JMPOBAHHOM, KOMILJIEKCHOM,
KOMOMHHUPOBAHHOM HWJIM  COYE€TaHHOM
JEMCTBUM Ha OpPraHu3M 4YeEJIOBEKa U

OKPY>KaIOIIyI0 Cpemy




YCTaHOBIEHHUE I'MI'NCHHNYCCKOI'O
HOPpMAaTHBa JOJIZKHO OIINPATHCA Ha
SKCIICPUMCHTAJIbHBIC JAHHBIC,

ITOJIYHCHHBIC B SKCIICPUMCHTAJIbHBIX
ITOYBCHHO-K/IIMMATUYCCKUX YCIIOBHAX

-MAaKCUMAJIbHAsT MUTpPALU U3y4aeMOro
BEIIECTBA B KOHTAKTUPYIOIIUE C MTOYBOU
Cpelbl,

-y4€T  BO3JECUCTBUS  HA  IIPOLIECCHI
CaMOOYMUILIEHUS 5| IIPOIIECCHI
MHUKPOOHMOILIEHO3a



I'urueHuYecKue HOPMATUBBI YCTAHABJIUBAKOTCS € YYE€TOM
JMMHUTHPYIOLIET0 MoKAa3areJisi BpeAHOCTH:

Oowecanumapnozo

Muzpauuonnozo 600H020

Muzpauuonnozo 6030yutnoz2o

DumoakKymMyiAUUOHHO20
(Mpanci1o0KauuoOHHO20)



bonvwas sapuabenvnocmo
KAUMamozeozcpapuieckux yCciosutl popmuposanusl
nous

A 4

axcnepumenmanvras eeauvuna IIJ[K oonocna
paccmampueamspCa KaxK SMAa0HHASA OMUEnHAA
BEUUUHA, ONUPASICH HA KOMOPYHO CAedyem
onpeoeams ONACHOCHb 3A2PA3ZHEHUS. NOUYBLL 8
KOHKDEMHBIX NOUBEHHO-KIUMAMUYECKUX VCIOBUAX




6011 IHOPOroM 0e30IaCHOI0 JAeHCTBUA \

XMMHYECKHUX BelleCTB, MOCTYNAKINMUX B
OPraHMU3M JIOAEH U3 MOYBBI - TAKOE UX
nercTBre (OJHOMOMEHTHOE, CYTOYHOEC,
roJIOBOE, B TCUCHHUE BCEH KU3HHU ), KOTOPOE
HE BBI3BIBACT (DYHKIIMOHAIBHBIX,
OMOXMMHUYECKHUX, CTPYKTYPHBIX U3MCHCHUM
B OpPraHX3ME BBIIIE TPAHULL, IPH
[OBBIIIIEHUHU KOTOPBIX MOI'YT HACTYIIUTh
CIIBUI'M B OpTaHU3ME, OIIACHBIE JIJIA h

&ﬂopOBbﬂ yeJI0BeKa WIIN €ro IIOTOMCTBA /




Iloa moporoM BpeaHOro
OHO0JIOTHYEeCKOro JeCTBUSA
HOPMUPYEMOI'0 BelleCTBA- TAKOE
€ro JICUCTBUE, NPU KOTOPOM
KOJIMYE€CTBEHHBIC (PU3UOTIOTHNYECKHUE,
OMOXHMMHUYECKHUE, CTPYKTYpPHBIE
U3MEHEHUS MEPEXOAAT B
KaueCTBEHHbBIC, UMECIOIIME XapaKkTep
[PEANATOJIOT A




Iona IOPOIromM IKOJIOTMUYECKOH
ATANTAIIMOHHOU BO3MOKHOCTH
(caMooUYHIIAKOINEHCH CIIOCOOHOCTH) IIOYBHI -
TAKOE€ JICUCTBUE HOPMHPYEMOI'O BEIIECTBA Ha
II0YBY, IIpX  KOTOPOM  KOJHWYECTBCHHBIC
M3MCHCHHUS  CaMOOYMIIAIONIEH  CIIOCOOHOCTHU
IIEPEXOASAT B KAYECTBEHHBIC, BBIPAXKAIOIIVECCS B
HApPYLIEHUM BPEMEHU U CKOPOCTH IIPOLIECCOB
CAMOOYMILICHUSA, XapaKTECPHbIX JUIS JTAHHOIO
BUJIAa IIOYBBI B OIPCIACICHHOM KIMMATO -
NaHIIA(QTHOM PETUOHE



Obwecanumapusviii.  nokazameib
BPEIHOCTHU XapaKTEPU3YET
IIPOLIECCHI U3MEHEHUA
OMOJIOTMYECKOU AaKTUBHOCTHU ITOYBBI
AU [OoKa3zarejaed  CaMOOYUIICHUS
TOYBEI OT 3arpsA3HEHUS
OpPraHN4Ye€CKHUMHM BEIIECCTBAMU.




DumoaKKymMynAUUOHHbLU
(mpancioKkauuoHHblil) IOKA3ATENb
BPEIHOCTH XapPaKTCPU3YET
IIPOILIECCHI MUT'PALMHA XHUMHYECKOIO

8
‘ i 4 BEII[ECTBA U3 IIOYBLI B KYJBTYPHEIC
J pPaCTEHUS, UCIIOJIb3yEMBIC B
W KaueCTBE IIMTAHUS WU ypaxka, v
HAKOIUICHUE €r0 B (pUTOMACCE.
g
AR

) 1 I
el gl
| LA

o

Copbuua NoYBEHHLIMKA Twaponua u pyme

KOnnonaamu XUMHYECKHE PeaKLIMK

BhIHOC rPYHTOBLIMM BOAAMM




Muczpauuonnsiii 6030yutHblil
Muzpauuonnuolit 600HbLIU rokKasarejib BpeIHOCTH
IOKA3aTelb BPEIHOCTH XapaKTEPU3YET MPOLIECCHI
XapaKTEPUZYET MPOLIECCHI MMOCTYTIJICHUS BEIIECTBA U3 ITIOYBHI B
MUTPAIMN XUMHUYECKOTO BEIECTBA aTMOC(EpHBIN BO3yX C MOYBEHHOMU
B ITIOBEPXHOCTHBIE W MMOA3EMHBIC MBbUIBKO W ITyTEM UCIAPECHUS U
(TPYHTOBBIE) BOBI. COHUCIIAPEHUS C BOJIHBIMHU NapaMu U
JIPYTUMM HOCHUTEJISIMU.

S a3 -
4 FH SAKTEPWMA M BUPYCBI

-1E®TEI’1POJ1)KT bl >
HHUTPATEL,

OPTAHMKA
POBEPXHOC THHRA EROA
CEPOBOROPOR,
CyanuHorK
= ) o HEQTENPOIYKTEI
WNTocSemnbeleco I Ca I Mg I Fe T Mn M ""“

e e R e e e e o et e o o



JI71s1 OLIGHKU CTEIICHU 3arpsi3HCHUS I1I0YBbI B
KOHKPETHOM CUTYyallMHd PaCCUYUTHIBAIOTCS MMOKA3aTEIu,
OTpakKarolINe KOHKPETHBIC PETMOHAJIbHBIC IOYBEHHO-

KJIMMaTU4eCKe 0OCOOCHHOCTH

o
A 4

A 4

TakuMu 1okaszareasiMu, KOTOPbIE PaCCUUTHIBAKOTCS Ha
OCHOBaHUHU yTBEPKACHHBIX [11JIK xumuueckux
BEILIECTB B [TOYBE SABJIAIOTCA MPEACJbHO JO0IYCTUMBIEC
ypoBHM BHecenus (I1/1YB) sk3orennsix XB B mo4uBy
1 UX 0e3omacHble ocTarouHbie kojandecTBa (bOK)




CaHutapHas oxpaHa MOYBbl — 370 KOMIIEKC
MEPOMPUATUN,  HAMPaBAEHHbIX Ha  OTPaHUYeHue
MOCTYNAEHUA B MOYBY 3arpPA3HEHUU O BEJIUYMH, He

HapYLWAMWMX B HEW MPOLLECCOB CaMOOYMILEHWA B
MOYBE, HE BbI3bIBAOWMX HAKOMAEHUS B PaCTEHMAX
BpeAHbIX BELLECTB, HE MPUBOAALMX K 3arpA3HEHUIO
BO3/yXa, MOBEPXHOCTHbIX M MOJ3EMHbIX BOA,.




CaHuTapHasa oxpaHa Nno4Bbl

ABMIAETCA COCTABHOM YaCTbIO OXPDaHb!

OKDVXKaUIen Cpensb!.

OHa cocTouT B MNPOBEAEHUN KOMIIeKca
MEPOMPUATUIN:

OpPpraHn3dauMOHHbIX,
CAHUTAPHO-TUTMEHNYHECKUX,
CAHUTAPHO-TEXHUYECKHUX,

NAdHANPOBOYHBIX,

IEMNEYCTPOUTENBHbLIX U ANPOTEXHUYECKWX,




CanurapHas 0oXpaHa MO4YBBI

.

ATrpoTeXHUYeCKHEe MEePONPUSITHSA :

S

(

\_

BBenenue cucremsl
CEBOOOOPOTOB,
OCHOBAHHBIX Ha
IPUHIIUIIAX
ononoru3anuu
3eMJIEETUS
(manamadTHas,
TPaBOMOJIbHAS,
onoauHaMH4yecKas u

ap.).

~N

/

NurterpupoBanHas
CHCTEMa 3aIUTa
pacCTEHUM C
PEUMYIECTBEHHBIM
HCII0JIb30BaHUEM
OMOJIOTMYECKUX
CpPEICTB
(TpaHCTCHHBIE
pacTEHU,
SHTOMO(aru,
SHTOIONATOr€HHBIXE
MHUKPOOPraHU3Mbl U

J

Ouornpenaparsl).
-

~

-

PanuonansHoe
IPUMCHCHHUE
OpraHNuYeCKHX
(mociie 0oe33apaku-
BaHUS U NEPEpadbOTKH
OMOI0-THYECKUMU
METOJIaMH) U
MUHEPaJIbHBIX
yI100peHui
(IpOOHBIN METO/I,
IPUKOPHEBOU CITOCOO

U JIp.)

/

-

~N

J
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Meponpuiamui
. J
r N N ( A
O0e33apaxnuBanue PAIIOHATLHOC
HaBOBap o i UCIIOJIb30BAHUE
; y €CTECTBCHHBIX U
CTOYHBIX BOJI YCTPOUCTBO JOJNTOJETHHX
(a3pOTEHKH, CKOTOMOTWJIbHUKOB, KyJTBTYPHBIX
METaTEHKH, 0I5 OMOTEPMHUYECKUX ACTOMIT U
3araxuBaHusl, SIM ¥ BETEpHUHAPHO- CCHOKOCOR
TCXHOJIOT UL CaHHMTapHBIX (Menaropanus
BTYDBI 3aBOJIOB JIJTSI ’
BCPMUKYIIBTYPPI, AOB 1 IOBEPXHOCTHOE U
IIPUMEHECHUE yTUJIM3aluu TpyIIoB KOPEHHOE
JTUYHOK NaBIIUX KUBOTHBIX. yITyUIIICHIE
MTHBIX MYX i BE
CHHaTI;IO ; y IIOPLIMOHHBIN BHITIAC
Ap. CKOTa M ZIp.)
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