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AHHOTaN M

A30T SIBISIETCS OAHUM W3 CaMbIX PAaCPOCTPaHEHHBIX B TIPUPOJE /IEMEHTOB, BXOJUT B COCTAaB OCHOBHBIX OHO/IOTHYECKUX
COeIMHEHUH U SIB/ISIeTCS OFHUM M3 BaKHEWIIMX 3/1eMEeHTOB JijIsi Pa3BUTHS pacTeHuil. VICTOUHMKaMM a30Ta B ero KpyroBopoTe
SIBIAIOTCS atMoc(depa, opraHMUecKre OCTaTKU W a30TCofiep)Kalue ynobpenus. B maHHoW paboTe mpejcTaB/ieHbl OCHOBHbIE
MHUHepajbHble W OpraHhyeckre (OPMbI HaxXOKJEHUs a30Ta B TOUBe. PacCMOTpeHbI OCHOBHBIE TIPOLIECCHI MHTPALUM |
TpaHchopMalMy pas3HeIX (opM asora B pe3ysbTaTe >KH3He[esTelbHOCTM MHUKPOOPTaHM3MOB U TPOTeKaHWs (U3MKO-
XMMHUEeCKUX IpolieccoB. [IpuBefieHbl peakljiM, MPOUCXOAAIIME TP KPyroBOpPOTe a3oTa B II0YBe, M YyKa3aHO B/UsSHUE
Pa3/IMUHbIX YCJIOBUH U (aKTOPOB Ha OanaHC Mexy hopMaMu, B KOTOPBIX HAXOJUTCS a30T.
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Abstract

Nitrogen is one of the most abundant elements in nature, is a constituent of the main biological compounds and is one of
the most important elements for plant development. Sources of nitrogen in its cycle are the atmosphere, organic residues and
nitrogen-containing fertilizers. This work presents the main mineral and organic forms of nitrogen in the soil. The main
processes of migration and transformation of different forms of nitrogen as a result of microorganisms and physicochemical
processes are considered. The reactions occurring in the soil nitrogen cycle are given, and the influence of various conditions
and factors on the balance between the forms of nitrogen in the soil is indicated.
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BBeaenue

A30T siB/IsIeTCSL OOHUM M3 Hanbosiee paclipoCTPaHEHHBIX B IIPUPOZe XUMUUECKHUX 371eMeHTOB. B pa3mmuHbix opMax asoT
copiepxuTcsi B atMocgepe, ruzgpocdepe, B 0CaJOUHBIX 1T0POZaX M IOUBE, B PAaCTUTETbHOM M >KMBOTHOM mwpe. [Ipu 3TOM B
pe3ynbTare MeXXay utochepoit, ruapocdepori, aTMoC(epoit 1 )KUBBIMU OPraHW3MaMU MIOCTOSIHHO MPOMCXO/UT 0OMEeH a30ToM,
Kak ¥ JPYTMMH XUMHUYECKUMH 37IeMEHTaMH. A30T OTHOCHMTCS K >KH3HEHHO Ba)KHBIM 3JIEMEHTAaM, OH COAEPXKUTCA B beskax,
AMUHOKMC/IOTaX, HYK/IEMHOBBIX KUC/IOTAX, XJI0poGUIie, TeMax U Jp. GHOOTHUeCKUX COeJUHEHUsIX. B CBsi3u ¢ 3TUM 0oJbIoe
3HaueHre MMeeT M3yueHUe M KOHTPO/b KPyroBOpOTa a30Ta B IPUPOJe, 0COOEHHO B aHTPOIOreHHBIX 3KOCHUCTEMAX, T.K. ero
W3/IMIIHEee COZiepyKaHWe IIPUBOAUT K XUMMUYECKOMY 3arpsi3HEHHIO I104Bbl, 3BTPOGMKA[UM BOJOEMOB U 3arps3HEHHI0 KX
MIPOJYKTaMH pa3/ioXKeHUst brosiornueckux oowekros [1], [2].

B rouBeHHOM TIOKpOBe a30T SB/SETCS OJHUM M3 Ba)KHEMIIMX 3/71eMeHTOB Ha CTafuM BereTald U aKTUBHOIO
(hopMHpOBaHKsT KOPHEBOW CHCTeMBI U cTebsist pacTeHust. KpoMe Toro, a30T y4acTByeT B MeTabo/M3Me pacTeHWH U HeoOXomum
[7isi GOPMHPOBAHMS B HUX HYKJIEWHOBBIX KUC/IOT U Jp. BAXKHBIX COeJMHeHWH. Bce mpoLecchl )Ku3HeesITe/TbHOCTH PacTeHus,
OT CHHTe3a XJIOpoGU/Ia [0 YCBOEHWS BUTAaMUHOB, MHTEHCHOWLMPYIOTCS Omaromapsi a3ory. HemocTaTtok a3oTa CHMXKaeT
YPO)KAMHOCTb W MOXKET TIPUBECTH K rubemu pacTeHwid. [Ipy 3TOM pacTeHWsi MOTYT yCBauBaTh B OCHOBHOM TOJIBKO
aMMOHUIHYIO ¥ HUTpaTHY10 GopMel azota [1], [3].

Llenbto gaHHON paboThI SIB/ISETCS PAaCCMOTPeHHe OCHOBHBIX IIPOLIeCCOB TpaHC(OPMALMM ¥ MUTPALIUY a30Ta BO BPeMs ero
KPYrOBOPOTA B IOYBe.

Kpyrosopor a3ota

KpyroBopoT a3oTa siB/isieTcsl OHUM M3 Haubosee BaXXHBIX KDYTOBOPOTOB BeLeCTB, TIPOMCXOALIMX B MPUPOZe, U Gosibiuast
YacTh ero LUK/Ia MPOUCXOJUT C yuacTHeM Ouocdeprl U HarpsiMyO CBsi3aHa C TTOYBOH.

A3o0T 13 atmMocdepsl, I7je OH SIBSeTCs MpeobsalaloIiuM 37IEMEHTOM, TOCTYIIaeT B K/IeTKM MHUKPOOPTaHH3MOB, 3aTeM B
TOYBY B BH/ie (PMKCHPOBAHHOTO a30Ta, OTTY/A MOMaZiaeT B PACTeHUs U Jjajiee ABKDKETCS 110 TPo(hHUeCKUM Lierodkam, rmornazasi B
OpraHu3Mbl >XUBOTHBIX. ITocie rubeny pacTeHHI M >KMBOTHBIX a30T B IIPOLiecCe pasjIoyKeHHsl OCTAaHKOB CHOBA IOTaJiaeT B
TIOYBY, OTKY/la WM CHOBA MOCTYIaeT B Jpyrye pacTeHUs, WU MlepexofUT B aTMocdepy. Kpome Toro, cyliecTBeHHBIN BK/Iaf B
KPYTOBOPOT a30Ta BHOCST TPOLIeCChI PACTBOPEHUS U BEIMBIBAHMSI €T0 U3 TI0YBLI, OTKYZA OH IMOCTyIaeT B BOAHbIe 0OBEKTHI, U3
KOTOPBIX MOXKET IIepeXoUTh B arMoc(epy WM ToMazaTh B OPraHU3Mbl THAPOOMOHTOB. Ba)KHBIM HCTOUHMKOM MOCTYILIEHHUS
a30Ta B MOYBY SIBJISIETCS] BHECEHHE MUHEPA/TbHBIX U OPraHUUeCKUX a30TCOZePXKaHX yI00peHHH.
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@UKCHPOBaHHBIM Ha3bIBAIOT a30T, BXOZMALMM B COCTaB COeJVMHEHWUN, KOTOpble MOTYT yCBaWBaThbCsl DaCTEHUsSMU U
JKUBOTHBIMU. MeHblIIasi yacTb a30Ta (pUKcHpyeTcs: abMOreHHbIM IIyTeM B pe3y/bTaTe MOHH3aLUM aTMoC(epbl KOCMUUYeCKUM
M3/lyyeHUeM WM BO BpeMs I'PO3bl, UTO IPUBOAUT K PeaklMM a30Ta C KHCIOPOJOM WM BOAOPOJOM BOAbl ¢ 06pa3oBaHUEM
OKCHZIOB a30Ta Y aMMHMaka, KOTOpble C 0CaZiKaMU TOTaZaloT B TIouBy. Bosbinast 4acTe a3ota GUKCHUpPyeTcsi OUOTeHHBIM IyTeM B
TpoLiecce KU3HeesTebHOCTH CBOOOAHOKUBYIIMX (HECUMOHOTHUECKHUX) WA KTyOeHbKOBBIX OaKTepuil U CHHe-3e/IeHbIMU
BOZIOPOC/ISIMY B TI0YBE, a TAK)Ke HEKOTOPBIMA MOPCKMMU MUKpPOOpraHu3Mamu [4].

Copepixanue u ¢GopMbI a30Ta B MOYBE

AKKyMy/sLiisi a30Ta B T0YBax sIB/S€TCS OJHMM W3 TMPU3HAKOB IMOYBOOOpa3oBaHUs. B TO ke Bpemsi HEOZHOPOAHOCTH
TIPUPOJIHBIX M TEXHOTeHHBbIX YCJOBUM SIB/ISIOTCS TPUUMHOW pa3HOM CTereHW HaKOMJIeHWsi W pas3vuvdid B Temmax
TpaHcopmauuu aszora B TmouBax. OOIjee KOIMYECTBO a30Ta B TOYBAX 3aBMCUT OT KOJMUECTBEHHOTO COJepPXKaHUS
OpraHMYecKoro BeleCTBa, B COCTaB KOTOPOro BXOAUT A0 98% rmouBeHHOro asora (ocTaibHble 2% BXOAST B COCTaB
MUHEPAJIbHOW COCTAaBJISAOIIEH MOUBbI) U [TyOMHBI TyMyCOBOTO TOPU30HTA, B KOTOPOM MPEUMYIIeCTBEHHO U 3aKPEeIUISeTCs a30T,
B MoYBeHHOM Tipoduiie [3].

DnieMeHTapHBIM a30T B ra3000pa3Hoii popMe COEP)KUTCS B MOUBEHHOM BO3[yXe U B TIOUBEHHOM pacTBOpe. MuHepasbHbIH
a3oT cozepxutcs B Buzie ra3oB N,O, NO, NO, u NHs, a Takxke B Buzie noHHbIX (hopm NH,', nurputa NO, u Hutpara NO; B
TOUBeHHOM pacTBope. OpraHnuueckuil a30T MoJpa3ae/stoT Ha JIeTKOTU/IPOIU3yeMbli (aMU/bl, aMUHbI), TPYAHOTUIPOIU3YeMBbI
(aMHHBI, YacThb aMH/IOB, T'YMUHBI, HEOOMEHHbBIM aMMOHMI) W HETrHApOJU3yeMblii (a30T I'yMUHOB, MeJAHWHOB, OUTYMOB,
HeoOMeHHbI amMoHmi) [5]. TIpy 3ToM Ha [JOMI0 JIETKOTMIPOAM3yeMOro as3otra mnpuxogurcs 2-8%, a Ha Joio
TpygHorugpoymsyemoro 69-77% [5], [6]. OpraHuueckue coefuHeHUs a30Ta BXOJAT B COCTaB HecIeLU(pUUeCcKUX
OpraHNYeCKUX COeJUHEeHHI 1 TYMYCOBBIX KHACJIOT B COCTaBe rymyca [7].

IIponeccyl Murpanuu 1 TpaHcgopManui a3oTa B I0UBe

ITpu 3TOM B TIOUBE MPOMCXOAUT TOCTOSHHBIM LMK/ TpacH(OpMaly a3ora U3 ofHUX (OpM B Apyrve, B YaCTHOCTU U3
MHUHEpPAJIbHBIX B OpraHUueckue v 00paTHO, B pe3y/bTare MpoLeCCOB CHHTe3a U pasniokeHus. K mpeobnazaroiym mpoieccam
OTHOCATCA a30T(UKcalysi, aMMOHU(UKaLMs, HUTpUDUKaLMs, AeHUTpUDUKaLUs (OuosmorHueckas W XUMHUecKass) |
uMMOOUM3aLus  (pUKcauuss MHUKPOOPraHW3MaMH U TJIMHUCTBIMKA MUHepanamu). MuHepanu3auuss ¥ WMMOOWIU3ALus
OTIpeJIeJISIIOT COJlepyKaHue MOBIKHBIX ()OPM MUTATe/IbHBIX BELeCTB 1 YCIOBHS a30THOTO MTUTAHKUS pacTeHUH.

Kpowme Toro, a3or siB/isieTcsl caMbIM MOOMJTBHBIM 3/IEMEHTOM B T10YBE, TIO3TOMY Hapsily C y/eTyYuBaHUEM TPOUCXO/UT ero
VHOWIBTPAWsI B TIOANAXOTHBIE CJIOW TIOYBBI B pe3y/bTaTe BBHIMBIBAHWS W 3aKpellieHWe B KDHUCTA/ZIMUECKOH pelleTKe
MuHepasnoB. IlpeobsajziaHvie HaripaBieHWss TpaHCPOPMALIUM OMNpeieNisieT CTeleHb MOABWKHOCTH a30Ta B TIOUBE, €ro
JOCTYITHOCTb JJIs1 PaCTeHU U 00beM MoTeph Ha y/leTyunBaHHe. B eCTeCTBeHHBIX YC/IOBUSIX 3TH MPOLIECCHl YPaBHOBEILIUBAIOT
IpyT Apyra, popMupys OanaHC a3oTa U ero ¢opM B TIOYBax.

TpaHcdopMauysi coejiHEHHI a30Ta B TOYBE TMPOMCXOAUT I7IaBHBIM 00pa3oM TpPH yyaCTHM MHKDPOOPTaHW3MOB, XOTS
HEKOTOpbIe TIPOLIeCCHI SIB/ISIIOTCS WCK/TIOUUTETbHO XMMHUECKMMH U (HU3MKO-XUMUYECKUMH. YuacTHe MHKPOOPTraHW3MOB
3aK/I0UaeTcsl B TPOTeKaHWU TMpOLiecCOB TpaHC(hopMalMy B MX KJETKaX M aKTHUBalUsl 3THX IMPOLIeCCOB BHEK/IETOYHLIMU
dbepmentamu [6], [8].

Azordukcaiys unm auastopodus npecTasiser cob0i MUKPOOMOIOTHUECKOe BOCCTAHOB/IEHHE MOJIEKY/T aTMOCHEpHOro
a30Ta B MpOLiecce UX aCCUMWISILIMY ¢ 00pa30BaHHeM OMOJIOTMYECKOTO a30Ta U a30TCOAEPIKAIMX COeJUHEHUH, JOCTYITHBIX ISt
MUTaHUsI pacTeHu. A30ThUKCcHpyoLe OaKTepuH Mopasie/sAoT Ha caeayoiue pasHosuaHoctH [9], [10], [11]:

- HeCUMOUOTHUECKHe, TMofipa3/esisieMble Ha CBOOOJHOXKUBYII[ME B TMOUBE a30TGUKCUpYHOIUe OaKTepUH, CpPe[u KOTOPhIX
HauboJiee pacrpoCTpaHeHbl a30TOOAKTED U KIOCTPUANYM, U aCCOLIMATHBHbBIE, OOUTArOLLMe B IPUKOPHEBOM 30He (pu3ocdepHbie
MHKDOOPTraHU3MbI), Ha TOBEPXHOCTU KOPHeH W JMCTbeB (SMUQUTHbIE MUKDPOOPraHW3MBbI) WM BHYTPHU TKaHed, OOBIUHO B
MeXXKJIETOUHOM TPOCTPaHCTBe (3H0CGhepHbIe WK SHAOPUTHBIE MUKPOOPTraHKW3MbI, He OKa3blBalolllie HeraTHBHOIO B/MSIHUSA),
pacTeHui;

- CUMOUOTHUECKUEe, KOTOpble MOTYT OOWUTaTh B TKAHSIX PACTEHWM, BbI3bIBasi TOsiBIeHWE 0COOBIX pa3pacTaHuii B BUje
K/TyOEeHBKOB WM Y3€/IKOB Ha KOPHSIX U JIUCTBSIX (K/yOeHbKOBbIE OAKTEPHH), a TAK)Ke HAXOJUTHCS B COCTAaBe CMMOMOTHUECKUX
accouyanyi ¢ rpubamu, obpasys JMIIadHUKA (LMaHOOAKTepUM WM CHHe-3e/ieHble BOJOPOC/H), U JPYTMMH MMOYBEHHBIMU
MHKPOOPTaHHU3MaMH.

Ilpu 3TOM CBOGOAHOXKHUBYILIME AWUA30TPO(BI aCCUMUIUPYIOT MEHbILE a30Ta, YeM CUMOMOTHUECKHE, CPeJd KOTOPBIX
HauOOJBIIeN TPOAYKTUBHOCTBIO OT/IHYAIOTCS KIyOEeHBLKOBble OAKTEpPUH, HaXO[MLMecs B CHMOKMO3e C MHOTOJIETHUMU
6000BbIMY Ky/IbTYpaMu. B TO >ke BpeMst 10 U3BECTHBIM JIJaHHBIM TIIOIIAAX TToceBa 60OOBBIX KY/IbTyp CPABHUTETBHO HEBEJUKHY,
MO3TOMY B 00U 00beM a30T(UKCALUM 3HAUUTE/TBHBINA BK/IaZ, BHOCSAT aCcCOLMaTUBHbIE MUKPOOPTaHU3MbI, UKMC/IO KOTOPBIX B
MOYBE MOXKET OBITh MOBBILIEHO 3a CYET MPUMEHEHUsI OUOTIPerapaToB C UX aKTUBHBIMU IiTamMMamu [11].

A3zordukcaiys mpecTaBiseT cobol MOC/e[0BaTeNbHOCTh ()ePMEHTATUBHBIX peakiui ¢ o0pa30BaHMEM aMMMaka U
MOC/IeYIOIUM TpeBpallieHHeM aMMHaKa B aMUHOKHC/IOTBI U Oesiki. KiroueBBIM ()epMEeHTOM TP a30T(UKCAUH SBJISIeTCS
HUTPOreHa3a, BbIpAabaTHIBAIOIIMICA TOMBKO y TMPOKAPUOTOB, K KOTOPBHIM M OTHOCATCS Oakrtepuu. B coctaB hepmeHTHOM
CUCTEMBI [JI1 [Ua30TPOGUM TaKKe BXOOAT MOJMUOIEH U JKele30, MO3TOMY WX TMPUCYTCTBUE MOBBIIIAET WHTEHCUBHOCTH
aCCUMWJISILIM a30Ta baktepusimu [9].

HenaBHue ucciefoBaHus TOKas3ai, UTO CKOPOCTh MHMHEpanv3aluid COeAVHEHUH a30Ta OakTepusiMu B TMEPBYHO O4Yepelb
3aBUCUT He OT JIaOMJIBHOCTU COeVHEHUs, a OMpE/esisieTCsl CTeleHbl0 ero JO0CTYIHOCTH [JIsi BHEK/IETOYHBIX (epMeHTOB,
KOTOpasi CHIWKAeTCS TIPU aficopOIMK COeAVHEHUI Ha TIOBEPXHOCTM MUHEpA/loB WM B pe3y/bTaTe OKKJIFO3UPOBaHUS B
MUKpoarperatax TmouBbl [12]. B To e Bpemsi [ pacTBOPeHHOro B TIOYBEHHOM pacTBOpe OPraHWYecKoro asora
oTpe/iesISIIOIIMMH CKOPOCTh MUHepau3alyu Gakropamu OyayT SBASTHCS MOJIEKY/ISIPHAst Macca a30TCOZeprKallero CoeJUHeHHs
Y COOTHOILIIEHHE KOJIMuecTBa yrieposa K komuuectBy a3ota C : N B ero cocraBe [13]. Kak mpaBuio, MuHepanu3aiusi bosee
akTrBHO mpoucxogut npu C : N meHee 25 : 1, nmpu 6ojiee BRICOKMX KOJMYECTBAxX YIVIepoJa HauWHaeT Mpeobsiaziath MpoLecc
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UMMOOUMM3aLMK (MTUTaHWe MUKPOOPraHW3MOB) — 3TO CBSI3aHO C TeM, UTO TPH AOCTaTOYHOM M M3OBITOUHOM COJEp)KaHUU
yI7IepOAa, HO HefloCcTaTKe a30Ta OakTepuy HauMHAIOT TIOIVIOLATh a30T M3 I0YBbI, U HA000POT Mpy U30bITKE a30Ta OakTepuu
OBICTPO pa3MHOKAIOTCSl U aKTMBHO MUHEPa/IU3yI0T OpraHnyecKye BellecTBa.

CKOpoCTb MUHepanu3alyy (aMMOHU(UKAIMKM 1 HUTPU(UKALMK) TakKe OIpeZesseTcss XMMUUYeCKUM COCTaBOM II0YB, UX
TemIiepaTypoil U BrakHOCTbIO. CylljeCTBeHHOe B/WsHMe OKasbiBaeT U pH mouB, BciefcTBUe 4ero B HeHTpa/lbHBIX U
caboresiouHbIX mouBax 75-95 % MMHepasbHOTO a30Ta COCTAB/SIOT HUTparhbl. [IpM 3TOM CTOUT YUWTHIBaTb, UYTO B
BeTeTaL[MOHHbI T1ePHOZ, pacTeHWd B Tpefenax WX KOPHEBBIX CHCTeM IIPOMCXOZAAT 3HAuMTe/lbHble W3MEHEeHHs] COCTaBa,
KHCJIOTHOCTH, BJIGXHOCTH, a3paliiy, YMC/IeHHOCTH U BU/J0BOTO COCTaBa MUKPOOPTraHU3MOB [3].

OJHUM 13 OCHOBHBIX MPOLIECCOB MUKPOOWOIOTHYECKOH MUHEpATU3aLUHY ABISETCS aMMOHU(UKALIUSA, TTPOUCXOASIIAS TIPH
pa3/io’KeHN! OpraHUYeCcKUX COeJMHEeHUH U COMPOBOXKJAOLIAsACS BblJe/IeHHEM B OKPY)Kalolllyl0 Cpefly aMMHaka WU HOHOB
aMMOHMs1. B 3aBHCMMOCTH OT CTelleHH aspaljiy NOuYBbl aMMOHH(UKALMS MOXKeT HOCHUTb Pas/luuHbIi XapakTep. B aspoOHBIX
YCIOBUSIX HAaO/MIOIAeTCsl OKUCIUTEITBHBIN mipotiecc [1]:

R-CHNH,COOH + O, - NH," + H,0O + CO;
[Mpu geduiuTe KUCI0PO/a Npeob/afaeT rHPOIUTHUECKUI Tiporjecc [1]:
R-CHNH,COOH + O, - NH,;" + R-CHOHCOOH

B aHa’p0oOHBIX yC/IOBUSIX TIPOMCXOJUT BOCCTAaHOBUTEbHBIN rporecc [1]:

R-CHNH,COOH + O, — NH," + R-CH,COOH + CH4 + CO, +
+ R-CO-R + H2S
OO6pasyrouiics B 3TUX Tpolieccax aMMOHUM OKUC/ISIeTCs HUTpUGULMPYIOMMU OakTepusiMy o HUTpaToB. Ha mnepoii
CTaJj1 3TOTO Ipoliecca MPOUCXOAUT OKHMCIeHNe aMMOHUS [I0 HUTPUTA, @ Ha BTOPOM — OKMC/IeHHe HUTpUTa Ji0 HUuTpata [1]:
NH,OH (+ O, - H,0) — NH,OH (+ O, - H.0) -
- (HNO), (+O) - HNO, + G
(HNO), + 1/2 O, - HNO; + G
2NH; + 40, - 2NO5 + 2H" + 2H,0 + G

MakcumasibHasik WHTEHCUBHOCTb HUTpU(UKaluu Habmopaetcs npu 25-28 °C u pH = 7-8,5, B To BpeMs Kak MpH
Temreparypax Hwke 8 °C u pH < 5 paHHbIN npornecc npekpaijaercs. CrefyeT yudTbIBaTh, YTO TPOLiECC HUTPUDHUKALIUU
SIB/ISIETCSl He)KeslaTe/lbHBIM, TIOCKOJIBKY 3HauuTe/bHble TIOTePU a30Ta MPOUCXOAAT TPHU JAeHUTPU(MUKALMM U BbIMBIBAHUU
HUTPATOB, a TaKXe W3-3a TOTO, UTO pacTeHusi Jjyuile ycBauBaioT NH', uem NO;. Kpome TOro, HUTpaThl MOTYT JIETKO
HaKarIMBaThCsl B paCTeHUSIX U [ieflaTb CeTbCKOXO03sIMCTBEHHYIO MPOAYKLIMIO OTacHO# [/ yesioBeKa M KUBOTHBIX [1], [3].

JeHuTpuduKaLys MPOUCXOAUT TI0J JeliCTBHEM aHa3POOHBIX MUKPOOPTaHU3MOB-Ae€HUTPU(HUKATOPOB, KOTOPBIE TIOTHOCTHIO
OKHMCJISIFOT OpraHuuecKde BellecTBa /10 a30Ta, JUOKCHA yryiepoga u Boabl [4]. TIpy 3ToM Ha HavaibHOW CTaguu OakTepuw
pas/araloT HUTpaTbl M TOMBKO IOTOM TPOMCXOAWUT pasioKeHHe HUTPUTOB. BO3MOXXHBI M TpoLeCcChl XMMHUUECKOH WU
Hed)epMeHTaTUBHOH /|eHUTPUGHKALY HUTPHUTOB, HabsmoaeMble B KUC/IBIX MouBax ¢ pH < 5,5 [1]:

H,N-CH,COOH + HNO; - HOCH,COOH + Nt + H.0O
I\II'I4Jr + NO, - NH:NO, - Nt + H,O
3NH,OH + HNO, - 2N,t + 5H,0
3HNO; - 2NOt + HNO; + H,0O

Xumuueckast JeHUTpUGUKALWS MPOTeKaeT WHTEHCUBHeH TIPU BHECEHWH OOJBILIMX 103 aMMHaUHbIX yA00peHuid 13-3a Toro,
YTO aMMHaK WHTMOUpDYeT TPOLecChl OKWC/IEHWS HUTPUTOB [0 HUTPATOB. Ilpouecc AeHUTPUMUKALMN TakKe SBISeTCS
He)Ke/aTe/bHbIM, T.K. TIPMBOJAUT K TIOTEpe a30Ta B Tra3oo0pa3Hod (opme, UTO O0COOEHHO WHTEHCUBHO MPOUCXOJWT IpU
3aTSDKHBIX JIOXK[SIX, CO3/IAOLIMX aHa’poOHble YCIOBHMsS B TOuBe. BHeceHHe a30THBIX YIAOODEHHH Takke TNPUBOAUT K
MHTeHCU(HUKALMH [TPOLIECCOB eHUTPU(MUKALIMN U YBeUUeHHI0 00beMOB IIOCTYIIIEHUs] OKCH/0B a30Ta B atMocdepy [14].

I'a3006pasHble OTepy a30Ta IPOUCXOAAT U IIPU NOBBILLIEHHOM KOHL|eHTpaljid aMMOHUs B rtouBax ¢ pH > 7 [1]:

NH," + OH - NH;t + H,O

3ak/iroueHue

YuuThiBas BaXKHOCTh [isi >KABOW TIPUPOJBLI M CEIBCKOTO XO3STHMCTBAa TPUCYTCTBUS a30Ta B OIpeZe/ieHHbIX GopMax
KOHIIEHTpAIUAX, aKTyaJbHbIM SIB/ISETCA W3yYeHWEe U KOHTPO/b KPYroBOpOTa a30Ta B MOYBE, OCOOEHHO B AHTPOIMOreHHbBIX
arposkKocucTeMax.

YuuThIBas YCIOBHUS, TPU KOTOPBIX WHTEHCU(PUIIMPYIOTCS T€ WM WHBbIE TIPOLIECCHI TPaHC(HOPMAIMH a30Ta, MOXXHO
nobuthcst ero npeobnasaHus B Tex (OpMax, KOTOpble CIIOCOOCTBYIOT MUTAHWID PACTEHWM U TIOBBIIIEHUIO YPOXKAMHOCTH, a
TaKxe 130eKaThb 3arpsi3HeHHs! MOYBbI U30BITOUHBIM a30TOM WJIM NOTEPh a30Ta B pe3y/IbTaTe BLIMBIBAHUS I y/IeTYUHNBaHKSI.
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