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B 1777 rony [eHP
crieqyoLnin onbiT:/ ¢
BO3QyX Hag pac
obpabaTtbiBan ero e
nony4arncs ocTarok, ‘* OTOf. V
yoywnvesIM (nu --31:1yx0M C
No3nLnn COBpeMeHHOI/I XUMUA CHO, 4TO B
peakuum C packarneHHbiM YIrfIEM KUCopoa
BO34yXa CBA3bIBASICA B YITEKUCNbIU ras, KOTOPbIN
3aTemM pearmposan co uwenoyvbto. [lpn atom
OCTaTOK rasa npegcraenan cobon no 6onbluen
yacTu a3oT. Takum obpasom, KaBeHauLl BeIAENUI
a3oT, HO He CyMeqn MNOHSATb, YTO 3TO HOBOE
MPOCTOE BELLECTBO (XUMUYECKUN aneMeHT). B Tom
Xe rogy KaseHaouwl coobuwimn ob 3ToM onbiTe
Ibxo3edv Nouvctnu.,




SKCMNEePUMEHTOB, /E
CBA3bIBAN KMUCIOPG,
NONny4YeHHbIN yrnek
Takke nony4vyan as
CTOPOHHMKOM  rOCMOACTBYIOLISH i
BpemMeHa Teopun riormcToHa; COBEPLLEHHO
HEBEPHO NCTOSIKOBan nonyquHue
pes3ynerartbl (MO ero MHEHWUo, NpoLecc Obin
NPOTUBOMOMOXHBIM —  HE Kncrnopoa
yaansancs n3 ra3oBov CMecu, a HaoboporT, B
pesynbrate obXura BO34yX HachblWarcs 4
dorniorMcTtoHom; ocTaBLUMUCA BO3AyX (a30T)
OH M Ha3Ban HacbIWEHHbIM dONTOrMCTOHOM,
TO ecTb pnornctuposaHHbiM) O4yeBUOHO, -
4yTO U [NPUCTNN, XOTHA N CMOT BbIAENUTb a30T,

HE CyMes MOHATb CYTU CBOEro OTKPbITUS, “
NO3TOMV U He cynTaeTcs




BO3QyXa») Kak MpocToe:
Pesepdopa, OH  ONYORY
OviccepTaumio, rae yKkasanioe
(He pearvpyetr CcoO LienodYamid; HeE i >|<|/|BaeT
ropeHus, HenpuroaeH ang ,D,blxaH'I/IFl " VIMeHHo HaHnanb
Pe3epdopa n cuntaeTca nepBoOTKpbIBaTeENEM a3oTa.

B panbHenwem asotr Obin n3yyeH [eHpu
KaBeHOuwieM MHTEpeceH TOT PaKT, YTO OH CyMen
CBA3aTb a30T C KMCMOPOAOM MNpW MOMOLLM paspanos
9MEeKTPUYECKOro TOoKa, a MNocne MornouweHns okcuaos
a3oTa B ocTaTke nony4un HebonbLIOE KOMMYECTBO rasa,
abCOMnTHO MHEPTHOIO, XOTS, KaK U B Clny4ae ¢ a3oToM,
HEe CMOr MOHATb, YTO BblOENWUST HOBbIE XUMWYECKUE
anemMeHTbl — NHepTHble rasbl). OgHako u Pesepdopa
Obls1 CTOPOHHMKOM dONOrMCTOHHOM TEOPUU, MOITOMY
TakKe He CMOr MOHATb, YTO Xe OH Bblaenusn. Takmm
obpasom, YETKO onpenennTb NepBOOTKPbIBaTeNnda a3orta
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TTpoucxoxaeHue Ha3BaGHE

A30T (OT rpey. alwtog — BE3KUIHEHHbIN,
nar. Nitrogenium) BMECTO MpeAblOyLWUX Ha3BaHUM
(«pnorncTMpoBaHHbIny,,  MEeUTUYECKUN» 1
#CNOPYEHHbIN» BO3AYX) NPEeONIoKUI B 1787 TOAY
AHTyaH JlaBya3sbe, KOTOpbiIh B TO BpeMs B
cocTaBe rpynnbl Apyrnx paHLUy3CKUX YYeHbIX
pa3pabarbiBan NPUHUUMBI XUMUNYECKON
HOMeHKNaTypbl. Kak noka3aHo BhlLLE, B TO BpEMS
y>Xe ObIf10 N3BECTHO, YTO a30T He NoaaepXXnBaeT
HW rOPEeHnst, HN AblXaHUda. OTO CBOMCTBO U COYIN
Hanbonee BaxHbIM. XOTS  BMOCMEACTBUK
BbISICHUIOCb, 4TO a30T, HaAobOopOT, KpawnHe
HeobxoaMM Anst BCEX XKMBbIX CYLLECTB, HAa3BaHUE
COXpaHUIocb BO PaHLY3CKOM U PYCCKOM
A3blKax.




TTpoucxoxaeHue Ha3sak

CywecTteyeT U nHaa Bepcusa. CrnoBo «a30T»
npugymaHo He JlaByasbe 1 He ero konsieramu no
HOMEHKNaTypHOW  KOMUCCUKW; OHO BOLWINO B
anxMMM4eckyto nuTepatypy Yyxe B pPaHHEM
cpefHeBeKOBbLE 7 ynoTpebnsanoch ang
0003HayYeHNs1 «1epBUYHON MaTepUn MeTarnsoBy,
KOTOpYIO cuyuTannm «anbqou u OMerom» BCero
cyuiero. 3TO BblpaXeHWe 3auMCTBOBaHO U3
Anokanuncuca: <1 ectb Anbda n Omera, Hayano u
KOHel». CnoBO COCTaBMEHO W3 HayalnbHbIX W
KOHEYHbIX OykB andaBuTOB TPEX HA3bLIKOB —
NaTUHCKOro, rpeyeckoro U OpeBHEEBPEnCcKoro, —
CUMTABLUNXCS «CBALLEHHbIMW», MOCKOSIbKY, COrfIacHO
EBaHrennam, Hagnucb Ha Kpecte Mnpu pacnaTum
Xpucta Obina caenaHa Ha aTux g3blkax (a, anbga,
ane¢p wn 3em, omeza, mae— AAAZOTH)
CocraButenu HOBOW XMMMUYECKOW HOMEHKMATypbI
XOpOLWO 3Hanu O CYyLeCTBOBaHMW 3TOMO CNoOBa,
MHMUMaTop ee cosdaHus [mToH ne Mopeo otmedan
B cBoen «MeTtoguyeckon aIHUMKNoONeauu» (1786)
anxuMmmyeckoe 3Ha4dYeHne TepMumHa.
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Kpyzoeopom azoma ¢ npupooe

dukcauma armocdepHoro asota B npupoae
npoucxoauT Mo OBYM OCHOBHbIM HanpaBneHUsM —
abnoreHHoMy M OuoreHHoMmy. [lepBbIM MyTb BKIOYAET
rmaBHbIM 0DpPa30M peakLnm asoTa C KUCNopoaoM. Tak Kak
a30oT XMMMUYECKN BeCbMa WHEePTEH, ONA OKUCIEeHUS
TpebyoTca OonbLiMe KOonMuyecTBa SHeprun (BbICOKUE
TemnepaTypbl). 3TN YCNOBUA OOCTUrAOTCA NpuU paspsagax
MOJTHUW, KOrga Temneparypa gocturaet 25000 °C v boree.
[1pn aTOM nponcxoanTt obpasoBaHne pasfNyHbIX OKCUOO0B
aszota. CywectByer TaKke  BEPOATHOCTb, uTO
abuoTtmnyeckasa dQukcayma Mnpoucxoaut B pesyrnbrarte
dooTOKaTanUTUYECKNX  peakuuMm Ha  NOBEPXHOCTU
NoNynpoBOAHUKOB USN LLUMPOKOMOSIOCHbLIX ON3NEKTPUKOB
(MeCOoK NYCTbIHb ).



Kpyzoeopom azoma ¢ npupooe

OOHako OCHOBHas 4YacTb MOMEKYynApHOro asora (OKono 1,4
'108 T/00) pukcupyetca buotndeckum nytem. [onroe Bpems
CUNTanocCb, YTO CBA3bIBaTb MOSIEKYNSAPHBLIA @30T MOIryT TONbKO
HeborbLLOe KOnMM4ecTBO BWOOB MMUKPOOPraHM3MOB (XOTH WU
LUMPOKO  PacrpoCTPaHEHHbIX Ha MOBEPXHOCTU 3eMIin);
bakTepun _Azotobacter N (lostridium, KIyOEeHbKOBbIE OakTepun
6000BbIX paCTEHUN Rfizobium, UNAHOOAKTEPWUW Anabaena, Nostoc N
ap. Cenyac mM3BECTHO, YTO 3TOM CMNOCOOHOCTBIO ObnagatoT
MHOrne nOpyrme opraHuambl B BOOE W MOYBE, Hanpumep,
aKTMHOMULETLI B KNYBOHAX ONbXW N OpYrUX AepeBLEB (BCEro 160
BUOoB) Bce oOHM npeBpalalT MONEKYnAaApHbIA a3oT B
coeuHeHNa aMMOHUA (NH4+) IOTOT npouecc Tpedyer
3HauyuTenbHbLIX 3aTpar 3Hepruu @nNd  dukcaumm - 1T
aTMocdepHoro asota Oaktepum B KrybeHbkax 0060BbIX
pacxoayloT nopaaka 167,5 KK, TO €CTb OKUCMIAOT NMPUMEPHO
10T rnioko3bl). Taknm obpasom, BMOHA B3auMHag nosb3a oT
CUMOMO3a pacTeHUn n as3oTUKCUpyLWKnx bakTepun —
nepBble NPeAoCTaBMAT BTOPbIM «MECTO AN MPOXURAHMUS» 1
CHabXalT nofiydyeHHbIM B  pesdynbrate  dqoTC._..... .__.
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Kpyzoeopom azoma ¢ npupooe

e A30T B dpopmMe ammumaka U coeguHEeHUN aMMOHUA,
nonyvarLwmmnca B npoLieccax brnoreHHom
asoTukcaummn, BbICTPO OKUCNSIETCS OO0 HUTPATOB W
HUTPUTOB  (3TOT  Npouecc  HOCUT  Ha3BaHue
HUTpUdukaumn ). NocnegHue, He CBA3aHHbIE TKAHAMMU
pacTeHuun (1 ganee no NULLEBOU Lienu TpaBoAAHbIMU U
XULLIHUKaMW ) HeJonro OCTaloTCH B no4Be.
BOMbWMHCTBO HUTPATOB U HUTPUTOB  XOPOLLO
PacTBOPUMbI, MO3TOMY OHW CMbIBAKOTCA BOAOW U B
KOHLIe KOHLIOB nonagatoT B MMPOBOW OKeaH (3TOT MOTOK
oLleHMBaeTca B 2,5—8 107 T/fon).

e A30T, BKMIOYEHHLIN B TKaHW PACTEHUU N XXMUBOTHbIX,
nocrne wux rnmdenn noagBepraeTcd amMmmMoHUdUKaLUnm
(pasnoxeHwuto coaeprkawmx as3oT CINOXHbIX
CO€AMHEHUN C BblAENEHMEM aMMuaka W MOHOB
aMMOHUA) N OEHUTpUPUKaUUM TO eCTb BblOENeHUIo

dTOMapHOIro a3oTa, a TaKXKe e€ero OKCMao
'=latlalil=Yalal LAV O nNnAaIACYNNnaT ANnarnnana



Kpyzoeopom azoma ¢ npupooe

B oTcytcTBMe OeATeNbHOCTM 4erioBeka MpoLuecchl
CBA3bIBAHNA as3oTa W HUTpUdUKaALUUN NPaKTUYECKU
NOMNHOCTbLIO ypaBHOBELLEHbI NPOTMBOMNONOXHbIMU
peakumammn geHnTtpudgunkaumm, Hactb a3oTa NocTynaeT B
aTMocdepy U3 MaHTUN C N3BEPXKEHUAMU BYIKAHOB, YacCTb
NPOYHO (PUKCUPYETCA B NOYBaAX U MUHUCTbIX MUHEpPanax,
KpOMe TOro, NOCTOAHHO MAET yTedka a3oTa U3 BEPXHUX
CIT0EB aTMOCepbI B MeXMNaHEeTHOE NPOCTPAHCTBO.



Honyuenue
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B na6opamOpUFIX ec0 MO>XKHO nOﬂyqamb rno peaKHUU pa3ﬂO}KeHUFI
Humpuma aMMOHUHA.:

NHNO,— N + 2H,0 s 2
Peakuyusi 3K3omep/vluquKaﬂ udém ¢ ebkderngu',_
k[x) nosmomy mpebyemcs ; ofna)KOeHuw;;pa nou eé

fpomekaHuu (xoms Ofisi Hadana pe byemcs HaspeesaHue
HUmMpuma aMMoHUS ) ST g

[pakmu4ecku amy peam eurfanmom Oob’aenﬂﬂ Mo Karnsm
HacbIWEHHbIU pacmeop = Humpuma Hampus 8 Hazpemabil
HacblWeHHbIU pacmeop eyfibgbama amMMOHUS, [pu  3MOM
obpasyruwuuca 6 pesybmame ObOMeHHOU peakuyuu Humpum
aMMOHUS M2HOBEHHO pa3/fia2zaemcs.

Bbidensrowuucs rpu 3mom 2a3 3ag2psisHEH aMMUuakoM, OKCUOOM
asoma_(I) U KucCriopoOoM, Om KOmMOpbIX €20 o4quuwarom,
riocsie0o8amesibHO MporlycKkasl Yepes pacmeopbl CepHOU KUCTOMbI,
cynbghama xernes3a (1) U HaO packanéHHou MelObto. 3amemM a3om
ocywarom.

Ewé o00uH nabopamopHbil crocob rory4YeHUss asoma —
HagpesaHue cmecu Ouxpomama Kajlus u cynbgama a
COOMHoOWweHuU 2:1no macce) Peakyus UOéEm rio ypasHers




Honyuenue
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Cambiil yucmolil A30M MONCHO NOJLYHYUMb DA3LONCEHUEM A3U008 MEMAL08.
2NaN, —(t) 2Na + 3N,1
Tax Hazvieaemvlll «BO30VUIHBILY, ULU «d

azoma ¢ 6Jza20p00Hbmu easzamu, noaydaroms
KOKCOM.: ‘3

O,t 4N, + 2C — 2COM4N,

Hpu 3m0M noyyaemcs mak Ha3b164e! BLUGRBHCRAIMOPHBIILY, UL «B030VUIHBIILY,
2a3 — CbIPbE€ 014 XUMUYECKUX GllH. 8"% NONJUBO? éyu HeobxooumMocmu u3 Hezo
MOJICHO 8blOENUMb A30M, NO2NONU ‘ D :

Monexynsapuvii azom 6 npOMbnwzeHHocmu noIyuaIom QPaKyuoHHol nepecoHKol
HCUOKO20 BO30YXA. DMUM MEMOOOM MOHCHO NONYHUMb U «ammoceprbiii azomy. Taxoce
WUPOKO NPUMEHAIOMCS  A30MHble VEMAHOBKU, 6 KOMOPBIX UCHONb3YEemCcs Memoo
A0COPOYUOHHO20, U MEMOPAHHO20 2A30PA30ENCHUSL.

OO0uH U3 1a60pamopHbIX CNOCOH08 — NPONYCKAHUE AMMUAKA HAO okcudom meou (1)
npu memnepamype ~700°C:
2NH, + 3CuO — N,1 + 3H,0 + 3Cu

Ammuax 6epym u3 e2o HacvlujeHHo20 pacmeopa npu Hazpesanuu. Kornuuecmso CuQO
6 2 pasa bonviue pacuémnozo. Henocpedcmeenno neped npumenenuem azom ouuwaiom
Om npuUMecu KUciopooa u aMMUaKa nponycKanuem Hao meovio u e€ oxcuoom (11) (mooice
~700°C), 3amem cywam KOHYEHMPUPOBAHHOU CEPHOU KUCIOMOU U CYXOU WENLOUbIO.
IIpoyecc npoucxooum 00801bHO MEONEHHO, HO OH MO20 CIMOUM. 243 NOJAYYAeMC s 8eCbMd
YUCMulil.

mo ecmvb CMecCh
C PACKAIEHHbIM

WWWw.peril




Ceoilicmea

DuzuuecKue ceoiicmea

[Tpy HoOpMarbHbLIX YCNOBUAX @30T 9TO OeCUBETHLIN ras,
HEe MMeeT 3anaxa, mano pacTtBopuMMm B BoAe (2,3 MI1/100r
npwn 0 °C, 0,8 M1 /100r npu 80 °C).

B XnOKOM COCTOAHMWM (TEeMN. KUNEeHUa -195,8 °C) —
OecuBeTHas, MNoABMXHasd, Kak BoAa, XuAKoCTb. [lpu
KOHTaKTe C BO3yXOM MOrfoLaeT N3 Hero KUCcropoga.

[1pn -209,86 °C @30T NepexoauT B TBEPOOE COCTOSAHMNE B
BUAe  CHeronogobHoW Macchl Nnu bonbLINX
BenocHeXHbIX KpuctanmnoB. [1py KOHTaKTe C BO3OyXOM
NorrowaeT M3 HEero Kucriopod, npu 9TOM MNNaBUTCH,

obpa3sya pacTBop Kucriopoaa B a3oTe.




Ceoilicmea

VizeecmHbI mpu Kpucmarnnudyeckue
Mooucbukauuu - meépodozo  aszoma. B
uUHmMepesare 36,61-63,29K cywecmsyem ¢basa
,B-WZ C 2eKcaza2oHaribHoU niomHou yrnakoskod,
rnpocmpaHcmeeHHas gpyrnna P63/mmc,
napamempsbl pewémku a=3,934 u c=6,504. llpu
mewmrepamype Huxe 36,61 K ycmoudyusa ga3sa
a-y, ¢ Kybuyeckou pewémekou, umerowas
rpocmpaHCmMeeHHyo 2pynmny ®a3 unu P213 U
rnepuoo a=5,6604. [lo0 OaeneHuem boriee 3500
ammMmocep U memrepamype HUXE 7

Y . P . e TR, T e N mmmmnTT "mrsS,am 3 L. 7 I . .
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Ceoilicmea

Laxe nrpu 3000°C cmerneHb mepmu4yeckKou
ouccouyuauyuu V,cocmaerisiem eceeo 0,1 %, U JTUlb
rnpu me/vlnepamype OKOMIO 5000 °C docmuzaem
HEeCKOJIbKUX rpoueHmos8 (fipu HopMasilbHOM
dasernieHuu) B e8biCoKux crosx ammocgepsbl
rpoucxooum @omoxumudyecKkass ouccouyuauusi
MorieKyn I,.B nabopamopHbIX yCcrio8usix MOXHO
fnosiydumes -~ amomapHbIlU  a3om,  [1poriycKasi
2a30006pasHbIl V, Mpu CUIbHOM paspsikeHuU
yepes rosie 8bICOKOYaCmMoMmHo20
/IeKMpU4YecKoa2o0 paspsoa. AmomapHbIU a3om
HaMHO20  aKmueHee  MOJIEKYrISpHO20: 8
yacmHocmu, rpu obbiYHOU memrepamype OH

peazaupyem c cepou, ocgopom, MbILULSK C
ps1I0oM Memaririos, Haripumep, co pmymbfo%




Ceoilicmea

Bcneacteme 605bLlUIOM MPOYHOCTM MOJSIEKYINbI a3oTa
MHOIMe ero CoeamMHEeHUs1 3HOOTEPMUYHbI, 3HTaANbNUA UX
obpa3oBaHUA oOTpuuaTenbHa, a CcoeAuHeHus asoTa
TEPMMUYECKM  MaroyCcTouMymBbl W  OOBOSIbHO  JIETKO
pasnaratoTcs Npu HarpeBaHn. MMeHHO NO3TOMY a30T Ha
3emne HaxoguTca No OonbLlen 4yactm B CBOODOOHOM
COCTOSAHUN.,

Beuay cBoen 3HavyUTENbHOWU MHEPTHOCTU a3oT MNpwu
OObIYHbIX YCITOBUSIX pearupyeT TONbKO C FINTUEM:

6L1 + WZ — ZLi39\f,

Npu HarpeBaHUM OH pearupyeT C HEKOTOPbIMU APYruMun
MeTannamm n HemeTtannamm, Takke obpasysa HUTpUAbI:

3Mg + N, — Mg N,

28 + N, — 28BN,

Haunbonbllee npakTUyeckoe 3HavyeHne MMeEET HUTPU
BOOoOpOAa (@MMMaK ):




Ceonicmea

HpOMleJZBHHOB césn3bléanue ammocd)epnozo azoma

CoeguHeHMa asoTa 4pes3BblMaHO LUMPOKO WCMOMb3YITCA B XUMUW,
HEBO3MOXHO Jaxe nepeyncnntb Bce obnacTtu, rae HaxoasaT NpUMEHEHue
BELLECTBA, coAepXxawme asoT: 9T0 UHAYCTPpUS yaobpeHuin, B3pbiBYaTbIX
BELWECTB, Kpacutenew, MeaumkameHTOB U Npod. XOTd KonoccasibHble
KofmyecTBa a3oTa OOCTYMHbI B MPAMOM CMbICIIE ClioBa 43 BO34yXa», U3-3a
ONMMCcaHHOW BblllEe NPOYHOCTU MOSIEKYbI a30Ta N2 A0Sroe Bpemsi octaBarnach
HepeweHHOW 3adadva MnonyyvyeHusi COeauHEeHUW, coAdep’Kalluux asoT, U3
BO3ayXxa, Oonbliaa 4acTb COeauMHEHUW as3oTa pobbliBanacb W3  €ro
MWHEPANOB, TakMX, Kak Ynunumnckaa cenutpa. OgHako cokpalleHue 3anacoB
9TUX MNOSE3HbIX UCKOMAEMbIX, 8 Takke POCT NMOTPEOHOCTU B COEAUHEHUSX
asoTa 3acTtaBun popcmpoBaTtb pPaboThbl MO NPOMbILLSIEHHOMY CBA3bIBAHUIO
aTMocdoepHoro asora.

Hanbonee pacnpocTpaHEH amMMuadyHbll  CrNocod  CBSA3blIBaHUS
aTMocepHoro asota. ObpaTMmas peakumnsi CUHTE3a aMmMumaKa:

SH, + N, <> 2NH,

aK3oTepmuyeckas (tennoBon apekT 92 KIPK) U nAET ¢ yMEHbLUEHNEM
obbEMa, NoaToMy AnA cOBura paBHOBECUSI BNpaBO B COOTBETCTBUU C
npuHumnom Jle LWWatenbe — bpayHa HeobOxoanMmo oxnaXAeHue CMecu U
BbicokMe paaerneHud. OgHako C KMHETUYECKOW TOYKWM 3PEHUS CHUXKEHUEe
Temnepartypbl HEBbLIFOAHO, TaK Kak Mpu 3TOM CUMbHO CHWXKAaETC
peakumn — yxe npu 700 °C CKOPOCTb peakuuMy CIruLIKOM Ma

NMoakKTNydecKoro ncnojibsoBaHm4.




Ceoilicmea

B Takux cnyyasx wucnonb3dyeTcs KaTtanus, Tak Kak nogxogoaium
KaTanusaTop MO3BOSMISAET YBEMUYUTbL CKOPOCTb peakuum 6e3 casura
paBHoBecusi. B npouecce noucka noaxoaduwlero katanusatopa 6bino
ncnpoboBaHO OKOMO ABaguaTU ThbICAY Pa3fUYHbIX COG,EI,I/IHGHI/IVI o
COBOKYMHOCTM CBOMWCTB (Katanutuyeckasd akKTMBHOCTb, CTOMKOCTb K
OTpaBfieHVo, [delleBu3Ha) Hauborblee nNpUMEHEeHMUe  MOomny4yus
KaTanus3aTtop Ha OCHOBE MeTarnfn4ecKkoro xeresa c npuMecsmMmn oKCuaoB
anoMnHna 1 kanusa. lpouecc BeayT npu Temneparype 400—600°C v
aasreHnax 10—1000 atmocdoep.

Cneayet OTMETUTb, YTO NpY AABNEHMAX BbilLE 2000 aTMOCHEP CUHTES
aMmMuMaKka n3 cMecu Bogopoaa 1 asota UOET C BbICOKOW CKOPOCTbIO 1 6e3

KaTanmaaropa. Hanpumep, npu 850 °C n 4500 atmocdep BbIXo npoaykKra
cocTaBnseT 97 %.

CywectsyeT U eLle OaOWH, MEHee pacrnpoCTpaHEHHbIN cnocob
NPOMBbILLIIEHHOIO CBSA3bIBAHMA aTMOCKEpPHOro asota — LMaHaMUOHbIN
METO/, OCHOBAHHbIN Ha peaKkuun kapbuga kanbuus ¢ asoTom nNpu 1000 °C.
Peakuma nponcxoguT rno ypaBHEHUIO:

CaC, + N, — CaCN, + C.
Peakuuns ak3oTepMUnYHa, e€ TensioBon adoekT 293 KX,

ExxerogHo 13 atmocdepbl  3eMnuM  NPOMbILUNEHHbI™ V072 ménr
oTbupaeTca npumepHO 1°7106 T asoTa. [logpobHo npouecc n..., ...

CYNYYON"T"™ 1A I/NNA\I177511 SIS |_D/\f\|/|r\



R 0! CoeanHeHna a3oTa B CTENEHUN OKUCIIEHUS +5—OKCI/I£I, a30
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Coedunenus azoma

CTeneHn okucrneHnst azota B COEAUHEHURAX —3, —2, — 1, +1, +2, +3, +4, +5. ‘

COe,EI,I/IHeHI/IFI a30Ta B CTeneHn OoKucneHuna -3 npeacrtaBrieHbl
HUTPMAaMun, N3 KOTOPbIX NMPakKTU4EeCKU Hanbonee BaXeH dMMWNak;

CoeanHeHnsa as3oTa B CTENEHW OKUCIIEHUSI —2 MEHEE XapaKTepHb,
npeacTaBneHbl NEepHUTPUAAMN, U3 KOTOPbIX CaMbll  BaXXHbIN
NepHUTpMI BOAOPOAa N, 7, NI TMAPa3VH (CyLLIECTBYET TaKKe KpanHe
HeYCTOMUMBbIN NEPHUTPNL BOAopoaa N27(2, AMUMUL )

CoefHeH/s as3oTa B CTEMEHW  OKUCneHus  —1  NH OH
(fMAPOKCUNAaMIH) — HEeYCTONYMBOE OCHOBaHME, TNPUMEHSIOLLEECS,
Hapsi4y C CONSMU FMOPOKCUITAMMOHKS, B OPFaHNYECKOM CUHTE3E;

CoefunHeHnst asoTa B CTENeHWU OKUCNEHWUs +1 okcup asota (1) N0
(3aKMUCb a3oTa, BeCendLinm ras);

CoednHeHuA a3oTa B CTENEHW OKUCMNEHUA +2 oKkcua asota (1) NO
(MOHOOKcuK a3oTa);

CoeanHeHnsa a3ota B CTENEHU OKUCHEHUsa +3 okcug asorta (111) N0,
asoTucTasi Kucrora, NpousBOAHbIE aHWOHa NO, -, TpudTopua a30Ta
WT3)
CoeanHeHus a3oTa B CTEMEHWN OKUCHEHUS +4 okcua asoTa (IV) NO,
(@@vokcna asorta, byphbin ras);

OLIeUXUAYV
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IIpumenenue ,.

N a3oT I'IEI/IMGHFleTCFI KaK XJftagareHTt n and Kpmnorteparimn.

POMBILLNEHHB puMeHElliR ra300QRA3HOro asora obycriosnet
HepTHLIMU CBOMCTBaMM. [a3006pa3HbI @30T NoxAW® - 1 B3PH 23Q1
PENATCTBYET OKUCIIEHMIO, THUEHUIO. B HETEXMUM @30T NPUMEH
pooyBKM  pe3epByapoB M TpybOMpoBOOOB,  MNPOBEPKU
py6onposouo§gon faBneHueM, ysenudeHns sbipaboTku MeCTOPOMKA
ropHOOOOLIBAOWEM Oere a3oT MOXET UCronb3oBaTbCcs Ans Co3Me

'flaxTax B3pbIBOOGE30onacHoM epeabl, A8 pacnmpalus nniacTtoB osie 2 B
POU3BOACTBE SMEKTPOHMKU @30T NpuMeHseTcH And NpoayBskn bnacien, He
OnyCKalLwWuX  Hanuuma oKuendwLlero Kucrnopoga. Ecrim B npe jj cce,

'ﬁop,ﬂu_telvl C |crnornb3eBagem BO3Oyxa, OKUGHERYE" N
A_HeraTUBHbH MV — @30T MOXE ]
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"a30T, TaKuX, Kak aMMKWak, asoTHble yooOpeHus, B3pbiBYaTble BeELLECTBA,
Kpacutenu M T.n. bonbline konuyectBa a3Qra UCMNOSb3YTCA B KOKCOBOM
NMPON3BOACTBE («CyX0e TyLleHWEe KOKCa») na BbIrPY3Ke KOKCa M3 KOKCOBBIX
batapen, a Takke Ons JdiepegaBnuBaHns» TONMMBA B pakeTtax U3 6akoB B
HacoCbl UnNn aBuraTenw.

B nuLLieBoli NPpOMBbILLINIEHHOCTY a30T 3aperMcTpmpoBaH B Ka4ecTBe AULLEBOW
nobaBkn E941, Kak ra3oBas cpefa anisi YNakoBKU U XpaHEHUS, X

KNOKUA @30T NPUMEHSIETCA NPU PO3NNBE Macer U Hera3avpoBaHHbI




IIpumenenue

N a30T Hepeako [OEMOHCTPUPYETCH B KMHOMUMbMAaxX B Ka
TBa, Cn®E®OHOrO ME@BEHHO OpO31Tb AOCTATOYHO KP
ObeKTbl. 3TO  LIMPOKO pacnpocﬁleHHaﬂ D LLINOKA. gl
MOpPakmMBaHUSI LiBETKA HEeobxoanmmo OoCTaTOMHO npop,on>|<|/| ‘
pemMsa. OTO CBA3AHO OTYACTU C BeCbMa HU3KOW TEMIIOEMKOCTbIO @g
TOW Xe NpuyYMHEe BecbMa 3aTpyaHUTENBHO OXSlaXXAaTb, CKaXem,
196 °C 1 packafiblBaTb X OQHUM yOapOM.

TP XKNOKOrO a30Ta, cnapsasth 1 HarpeBasch 10 20°°C, obpasyeT rpvNepHO
00 NUTPOB ra3a. 1o sTou npuuvHe XUAKNIA a30T XpaHAaT B qu[ll 1k
ocyaax [broapae BaKyyMHOVI N30NSALUEN OTKPLITOFO TUMNAa UMK KP
MKOCTSIX rnoa Aa WSy llIe H/S
oxa OB >I<I/ILI,KVI '
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BbIBET] po'rymeﬁwe'ﬂa ambI 3(OPERTME!

"3peHns coxpa’hHocm LeHHOCTel MEXaHN3M TyLLIEHWS NOXapoB.

e 3amMopo3Ka XKMAOKMM a30TOM KMBbIX CYWECTB C BO3MOXHOCTbO
nocrneayrLwen nx pasmopo3sku npo6ne|v|aT|!Ha [lpobnema 3akn4vaeTca B
HEBO3MOXHOCTU 3aMOpO3UTb (M pPasmMopo3vTb) CYLIECTBO [AOCTaTOYMHO
ObICTPO, 4YTOObI HEOOHOPOAHOCTb 3aMOPO3KM HEe cKaszanacb Ha ero
XU3HEHHbIX yHKUMax. CtaHucnas Jlem, baHTasnpysa Ha 3Ty TEMY B KHUrE
«Pracko», npuaymarn SKCTPEHHYK CUCTEMY 3aMOPO3KU a30ToM, m
LUNaHT C a30TOM, BbI6I/IBaFI 3y0Obl, BOH3arcsl B pOT aCTpoOHaBTa U
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