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Llenb:
Tb 6BMOXMMUYECKMNE TMPOLIECCHI KPY T
a B rpupoje,;
aTb, YTO TAKOE KpyroBopoT a3oTa,
3agayn:

O TaKkoe a3oT?

0 Takoe KpyroBopot a3ora?
OXUMUYECKUNE MPOLIECCHI
Bo/




A30T — 0AHO M3 CaMbiX pacripoCTpaHEHHbIX BELLECTB

B buocgepe, y3kom obosiouke 3emsn, rae rnoaaepxmuBaercs
XU3Hb. Tak, no4ytn 80% BoO34yxa, KOTOPbIM Mbl AbILLUUM,
COCTOUT U3 3TOIr0 3/1IEMEHTA.

KpyroBopoTt a3ora ripescraB/isieT cobou psi 3aMKHYTbIX

B3aWMOCBSI3@HHbIX MYyTEH, M0 KOTOPbIM a30T UNPKYJINPYET B
3eMHou buocgepe.

» KbyroBopoT a30Ta CK/1a4bIBaeTcs
U3 crieayroLuinx rnpoLeccos:
@uKcaLmns, acCcCuMnIsILnS,
HUTPpUpUKaLms,
AEHUTPpUpUKaLmns, passioxXeHne,
Bbllljes1a4ynBaHne, BbIHOC,
BbliaeHNE ¢ ocagKkamum v 1. A.

Monekyna Okcuaa asota(lll)



OpoOT a3oTa - 370 rpuMep A30T NMOCTOSIHHO

FyJInpyroLlerocs Lukiia c B atmocgepy 6aaro
UM pe3epBHbIM (pOHAOM B

coepe. Bosayx, Ha 78% ACATE/ISHOE,
TOSILUMIA M3 a30Ta, NpeACcTaBIsIeET AEHNUTPpUDUUUPYoLN
- 4 ~ n n v
OU KPYrNHENLLINN "pe3EepByap bakTepuii n rNOCTosIHHO

HOBPEMEHHO, BC/IEACTBUE CBOEM
asion XMMU4YECKON aKTUBHOCTHU, - n3BNIEKAETCA 13 TG
npeaoxpaHnTesIbHbIN KaarnaH" B pE3y/ibTare AC€ATEJIbHO
UCTEMBI. a30TOUKCUPYOLLNX

baKkTepuit 1 HEKOTOPbIX
BOAOPOC/IEN
l (6uoxmmmnyeckasl pukcal
N . as3ora), a Takxe AenCTB
®. 3/1IEKTPUYECKNX pa3psia
rpu rpo3se.

Atmocdepa

Pactenuslnepest

YXusoTtHoe -.
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a3oT1, cBo60AHbIN B aTMOCepe
SI3aHHbIV B OPraHM4eCcKoM
LJecTBEe, B NOYBEHHOM rymyce, B

CJ/IELOBATE/IbHO, N JKNBOTHbBIMMU.

Takum obpa3oM, a3oT He MOXXET
HEernocpesCcTBeHHO y4acTBOBAaTh B
61MOreHHoM KpyroBopoTe BELECTB.
Ero BoBsie4yeHne B KpyroBopoT B
rpupoae oCyLLECTB/ISIETCS NMpU
[IOMOLYN MUKPOOPraHn3MoB, U3
KOTOPbIX OAHU Mpon3BOASIT
PassioKeHne opraHm4ecKkmnx
a3o0TcoAepiKalnx BeLecTs 40
MUHEpPasibHbIX a30TUCTbIX
COEAMHEHNH, JIEFKO YCBOSIEMbIX
dCTeHusMn, gpyrme, 1ak
a3bIBaeMble a30TPUKCUPYyoLNE,
rpoTuB, N3BJIEKaT CBOOOAHbIN
T U3 BO34yXa N CUHTE3UPYIOT U3
OpraHn4YecKkme coegnHeHus.

p@e, HE YCBanBAaeETCs pacTeHUsIMU,

B kpyrosoporte a
MO>XHO BblAE/TNTb
cregyroLumne
OCHOBHbIE
buoxmmmyeckme
rpoLecchol:

1) rHneHune, nian
aMMOHnpuKaLuns;
2) HUTpuukauus;
3)aeHnTpupukaLms
4) pukcayns
arMocgpepHoro a3o




® THueHue, nan aMMoHudukKauma - 3To nNpeBpalleHne
OpraHUYecKoro a3ota B MMHepasibHbIN @30T, Pa3/10XXEHUE
CNnoXHoro 6enka Ao aMmMmmnaka. NoaToMy 3TOT nNpouecc u
Ha3biBaeTcs aMMoHudunkaumen. OH NpoxoanUT B HECKOJIbKO
3TanoB B pe3y/ibTaTe XU3HeaesTeNbHOCTU pa3/InYHbIX
rpynn MUKpPOOpraHM3mMoB, rnaBHbIM obpa3oM bakTepun, a
TakK)Xe aKTMHOMULIETOB U NiecHeBbIX rpnboB.

[lpoTenHada nanovyka MukomaHaa nanoyka Knwe4yHaa nanoyka



MouesuHa
@ Mouesas KucAoTa

NH3 / AMMUAK

HutpuTHbie GaKkTepum
Nitrosomonas

NO, / HUTPUT

HuTpaTHbIe Goxtopun\
" Nitrobacter

NO3 / HUTPAT

YACTUHHASR
CMEHA BOAbI!

rpucdbmkaumnn

® Hurtpucpnkauns-
rpoLecc OKUC/IEHUS
coJsier aMMnaka B COoJiu
a30THOU KWNCJIOTHI.

® KOHeYHbIe nMpoAyKThbl
pa3s3/ioxeHus besika u
APpYrmnx a30THbIX BELIECTB
- dMMUaYyHble COJIN - VXKE
camu ro cebe moryt
ycBanBaTbCsi pacTeHUsIMN.
OaHako Hanbosiee sierko
yCBOSIEMbIMU AJ151
pacTeHun sIBJISIIOTCS COJIN
a30THOWN KUCJIOThl.




® C. H. BuHorpaackui-pyccKknm Mukpobunosior .

OH OTKa3asicsi OT 06bIYHbIX
OaKTEPUOIIOrMYECKUX MUTATE/IbHbIX CPEA U
CTasl U3yyaTb poLECC HUTPpUpUKaLnmn Ha
YUCTO MUHEPAsIbHbIX cpeaax. B pe3ynbrate
OH A0Ka3aJi, 4To 3TOT rpoLecc
OCYLLECTB/ISIETCS 0C0b0M pnU3nosIorm4yecKkon
rpyrnou 6aktepuii. OH Tak>xe rnokasasi, 4to
[poLecc HUTpugpukaynmn rnpoxoanT B ABE
¢asnbl.

B nepBoy ¢gpaze aMMnaydyHbIe COJIN
OKUC/ISIIOTCS B COJIM a30TUCTON KUCJIOThI -
HuTpnThI: 2NH +30,—-2HNO,+2H,0+158
KKarl.

« Bo BTOpO# ¢haze
0bpa3oBaBLINECS
COJIM a30TUCTOU
KUC/10Tbl OKUC/ISIOTCS
B COJIM a30THOU
KUCJI0Tbl - HUTPAaThl:
2HNO,+0,=2HNO,+4
8 Kkal.

Hutpopuuympyroume 6akrepuu,

BblEJIEHHbIE N3 Ppa3HbIX MO04YB



eHue aMMmnaKa u HUTPpUTOB - rNMpoLecc
TepMHUYeCKnmn , ripy KOTOPOM 0CBOOOXKAaETCS
prusi, 3aTpadynBaemasi 6akTepmsamMm Ha yCBOEHUE
Jieposa U3 Yr/1eKNCsoThl.

akum obpasom, C. H. BUHOrpagckmim nepBbiA OTKP
POLIECC CMHTE3a OPraHM4eCcKoro BeELeCcTBa C
MUCI10J/1b30BaHNEM HE COJTHEYHOMN, @ XMMUYECKOU IHEPIUN
ITOT rpOoLECC Ha3bIBAETCS, B OT/INYNE OT (POTOCUHTE3A,

1 TE30M. Nitrification
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o o 0D A
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. W

Ammonium Nitrate




npmkaunsi-takme rpoLeccbl BOCCTaHOB
TOB C 06pa30BaHNEM KakK KOHEYHOIro rpoayKT
eKyJISpHOro a3ota Ha3bIBarTcs. [JeHnTpupukal]
3bIBAtOT MUKPOOPraHW3Mbl, LLIMPOKO pacripoCTpaHeH
4YBe, HaBo3€e, Ha MoBEePXHOCTU U KOPHSIX pacTeHuu. 3

aKyJ/ibTaTUBHbIE aHa3pobbl.

EHUTPpUDUKaUns - KpamHe HexxenatesibHbIN rMpoLecc B
[IoYBe, TaK Kak BEAET K 06eqHEHNIO IMOYBbl HUTPATaMHu.
bopbba ¢ HUM 3aK/1ro4aeTcs B aspaunu rnoYBbl nyTem
eperiaxmBaHus.

PYIroBOpPOT a30Ta 3aKaH4YMBAaETCs BO3BPAlLEHNEM €O B
Mocgepy B ripoLjecce AeHNTPUDUKaLnun.

pUuduKaums




Hbl€ 3arachkl ra3006pa3HoOro a3otTa COBEpPLLUE
CTYMHbI /15 BbICLLUMX PACTEHUM U XMBOTHbIX.
BJ/IeYEHMUE €ro B 6BUOreHHbIN KPyroBopoT COBEPLLAE
YMS yTAMMU.

NepBOM C/ly4dae a3oT NpeBpaLlaeTcs B ABYOKNCb a30Ta
NO, rog BiNSIHNEM 3/TIEKTPUHECKUX Pa3psiA0B,
[IPoUCXoASILLMNX BO BPEMS P03, UJIN B pe3Y/IbTaTe
@OTOXMMUYECKOIrO OKNC/1IEHUS. [JBYOKNCH a30Ta
pPacTBOpsieTcs B BOAE, B 10OYBE M OKMUCJ/ISIETCS AaJlbLLE.
S1uM nyTem 3a rog 1 mM? nosepxHoctu nosayqaet 30 mr NO

BTopovi ryTb BOB/IeHEHMUS] a30Ta B KPYyroBopoT
OCYLLECTBJ/ISIETCS a30TOUKCUDPYIOLLUNMU MUKPOOPraHu3Mam
ITU MUKPOObI pa3aesisitoTcs Ha ABe rpynrbl: 1)

J1y6€eHbKOBbIE baKTEPUU, DUKCUPYOLME a30T B CMMOUO
6060BbIMN pacTteHusiMu, n 2) cBO60AHOXXUBYLNE
KTEPUU.

uMa atMmocdepHoro a3




HUEHUN OpraHNn4eCcKnx BELLECTB 3Ha4YynTesibHas 4a
DXKaALLErocs B HUx a3oTta NpeBpaLiaeTcsa B aMMnUak, K
l BJIMSTHUEM XKNBYLUNX B [10YBE H U TpMd)MuMpnyLuMX

KTEPUIUN OKUCJISIETCSI 3aTEM B a30THYIO KMNC/0TY. llocneaHs
CTyrnasi B peakumno ¢ HaxoasLmnmMmncs B rnouyse kapboHartamu,
Haripyumep ¢ kapboHaTtom kasbumsi CaCO3, 0bpa3yer HUTPAaThl.:

Z2HNO3 + CaCO3 = Ca(N0O3)2 + COC + HOH

HekoTopas xe 4yacTb a301a BCer/Aa BblAE/ISETCS MpU rHUEHUU B
cBob6OAgHOM BUAE B aTMoCcgepy.

TakumM o6pa3om, B nNprupose COBEPLIAETCS

HErpEepbIBHbIN KPYyroBot poT azora. OAgHaKo
E)XXeroAHo C ypoxaem c rosied ybmuparotcs Hanbosiee
borateie 6esikamMu 4acTtm pacTeHun, HaripuMmep 3epHO
[1o3TOMYy B r1o4yBy HE06Xx04MMO BHOCUTL y/A06pPEHNS,
Bo3MeLjarouimne ybblsib B HEN BaXKHENLLINX DTIEMEHTO
UTaHUs pacTeHuu.




://biologylib.ru/books/item/f00
0000/st029.shtml
tp://elementy.ru/trefil/21177
ttp://ru.wikipedia.org/wiki/%D0%9A°
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NPaBOYHMK MO XUMUM
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