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KUPHUII

Mag3yHuHr jgoJs3apouauru. IIpesuaentumus M. A Kapumon: “Mamiakatu-

MU3HM MOJIEPHU3ALMS KWIUII Ba KywIM (YKapoJuK >XKaMUATH Oapro STHUI-
YCTHUBOp Makcaaumu3aup” Ba “Acocuii Bazudamu3-BaTaHUMH3 TapaKKUETH Ba
XaNKUMK3 (HapoOBOHJIMTMHU siHana rokcantupuiaup”’, 2010 i 27 sHBaph KyHU
V36ekucton PecnyGmukacn Omuit  Maxmcn KoHyHUmImkK mamatacn  Ba
CeHaTHHHMHI KyIIMa MaKJIMCUJA KWITaH Mabpy3alapuia TaKUIJAJUIapKu “ DHT
MyXUM  XyJoca  IIyHJaH  uOopaTku, OyryHKHM  KyHJa  XaE€TUMU3HH
JEMOKpATIAIITAPUII ~ Ba  JUOEpa/UIAIITUPUILITAa  KApaTWiraH  Yy3rapuuuiap
Kapa€HUHM, XaKUKATJAaH XaM, X€4 KaHJail Ky4d opKara KanWTapa OJIMACIUTHHUHT
amanuii udomacu OYIraHUHU TAKpPOpP Ba TaKpOp TAbKUIJIAIIHU YPUHIH, J1€0
owrnaman”. Illlynman kenu® 4YMKKaH Xoija YKUTYBYM Y3 HUIIMHUA TyOJaH
Y3rapTUPUIIN JO3UM.

JlapxakukaT, VKyBuu Enuiapra OuiauM Oepu0 TapOusiamn xapa€Huja
YIIAPHUHT 3pKUH (UKpJANl XaMJa MaHTUKUM MYIIoXaja IOPUTHUIN KOOWIUSTUHU
XaM PHUBOKJIAHTUPHII 3aMOHABUU TabJIUM OCEPUIIHUHI ACOCHM MakcaJjiapujiaH
oupuup.

MycTaknuuk ~ HWWJuiapuia >KaMUsITUMU3 XaéTUHUHT Oapua coxaapuia
Oyiaranu kaOM  TabJIUM TU3MMHUAA XaM OHp Karop HCJIOXOTJIap amaira
ommmpuwimMokaa. “Kagpmap Ttaiépnamm  Mwumit  gactypu” Ba  “Tabaum
TYFpUCHIATH KOHYHIAapAa Y30eKMCTOH Pecrny6Gimkachaa —TabInM-TapOus
TU3UMUHM 3aMOHABHI Tajiabjap Japaxxacura KyTapull Ba TabJIUMHHUHT
Y3IYKCU3JIUTUHUA ~ TabMUHJIAIIHUHT aCOCUM MakcaJjlapu Ba MIAPT-IIAPOUTIApH
Genrnnab OGepunmu. Y36ekucton Pecny6Gmmkach Ommii  Maxmucuannar X
ceccusicuaa (1997 #un 29 amrycr) Ilpesument W.A.KapumoB Tabkumiiad
yrraunapuaek, “TabJIUMHUHT SHTH MOJICTH JKaMUATAA MYCTaKWI (PUKPIOBUU
OPKUH IIAXCHUHT IMaK/JIaHUIIUWra onub Kenaaud. bus Y3WHUHT Kaap-KUMMMaTUHU
aHTJIalaurad, upojacu OakyBBaT, MAMOHM OYTyH, XaéTla aHUK Makcajra sra

Oynran MHCOHJIApHU TapOMsUIIall UMKOHMTA 3ra Oy1amMus”.



“Kanpnap Taiiépnamr Muumid 1actypu’” HH amalira OLIUPUII YYYH TabIUM
TU3UMHUIA WIFOp [EJaroruKk TaXHOJOTWSJApHH SKOPUH  ATUII  OpKaJd
VKyBumiIapHUHr  ($aos OWIMM OJMUIUIAPUHU TAlIKWJI JTHUII  Ba TablIUM
TU3UMHUHUHT JIEMOKPATUK TaMOWIILIapUra To0opa KEeHT My ounO OepHII JIO3UM.
Xo3upru KyHaa ¢akar neJarorHMHr MEXHATH Ba MaxopaTUIa acoCiIaHUO TaIlKHII
TWITAH TabJIUM SIXIIM camapa OepMaciuru Xe4 KuUMra CHp HMac. OHIU
MEaroTHUHT acocuil Baudacu YKyBumigapra Ta€p Omnum Oepuin smac, Oaiku
OWJIMMIIapHU MYCTaKWJI Srajjlaluiapura Kymaxkiamuigad uoopar. byHuHr yuyH
3ca YKYBUMJIAPHUHT V3 KOOWJIMATH Ba MUMKOHUSITIAPUHM TYJIAa-TYKUC HAMOEH
TUIUIAPU Ba OYTyH Kyd-FallpartiapyuHu OWIMM oJsidiira capgiaiuiapyd y4yH
UMKOH OepajauraH napaxaja TabIuM-TapOusi >KapaCHUHU TaKOMUJUIAITUPHUIIL
3apyp.

MamnakatuMu3aa MyCTaKWITMKHUHT WK WUUIapUAaHOK KUYUK OMHEC Ba
XyCyCUll TaJOMPKOPIMKHUA PHUBOXIIAHTUPHUIITA DHI MYyXHM YCTUBOp Bazupa-
napugan  Oupu  cudarmga  pTHOOp  Kapatuiamokaa  “TIpe3mmentumui
N.A KapumoBaunr 2011 #un - “Kuumk Ou3zHec Ba Xycycuil  TajOMPKOPIIUK
Hnnm”,- ned uniira HoMm Oepraniapy GUKPUMUSHUHT EPKUH JATHIAIUD.

VKuTyBUMIap ONMra BATAHUMHU3 TAPAKKUETH BA XATKUMH3 (hapOBOHINTHHH
sHaJla IOKCAJITUPHINTA ¥3 XUCCACMHM KYIIa OJIAfUTaH Xap TOMOHJIama OapKamoJl,
owumiIM  TanOoupkop EuuiapHu TapOusiam  Bazudacu  kyiwnrad. Illydra
acocyianu0, OMTUPYB MajlakaBuil uiga “A30T OUPUKMAIAPUHUHT CUHTE3U MaB3y
KWINO TaHJIaHIU.

Nmuuar  makcaam  yabopaTtopusi — MAIIFYJOTJIADUHM  YTKa3WIIJIA
UINUIATUJIAAUTaH  a30T OWpPUKMallapyu ETUIIMOBYMJIMTUHM Oaprapad H>Tuil Ba
peaKkTUBIAp 3aXUPACUHU a30T OMpUKMaiapu OmiaH OOMMUTHIN OWjiaH Tajadanapa
XyCcycui TaaOUPKOPIIMK DJIEMEHTIAPUHY MAKIJIAHTUPHIIIAH HOOpaT.

[y cababnan ymOy umiga Kywuaard Basudanap KyWUIIu Ba CUUIIIN:

- A30T Ba yHUHT 3JIEMEHTJIAp JaBpUil cHCTeMacuaard YpHH, aTOMHHHHT

TY3WJIMIIN Ba CHHUJINII TapPUXHUHU SJ’pFaHI/IH_I;



- A30THMHr Ta0uaTna YydJpaiid, caHoaTJa Ba JabopaTopusia OJUII
YCYJUIAPUHU YPTraHWILL,

- A30T Ba a3oT, OUPUKMAJIAPUHHUHI (PUUK-KMMEBUM XOCCATapUHU
Yprasuu,

- A30T Ba a30THHUHI PHI MyXUM OMpPHKMaJapuHU IOKOPH YHYM Ouiad
CUHTE3 KWJMIIHUHT KyJIail YCyJUIApUHU TaHJIAIl XamJa yJlapHU cudar aHaau3u
yCyJiM OWJIaH TacAUKJIall,

- A30T Ba a30T OMPUKMAJAPUHUHI MIUIATUIMII COXAJapUHU YpraHMIL.

NmHuHr SHrUIMCM  [IyHJaH UOOpaTKU, a30T Ba a30THHHT SHI MYXUM
OMpUKMalTapuHU IOKOPUM YHYM OWlaH CHHTE3 KWIHIIHUHT KyJal ycyiapu
TaHJIAHIU XaM/Ja OJMHIaH Mojdanap cudaT aHadu3u yCyliu OWJIaH TaCAUKJIaHIH.

Nmaunr amammid axamusata.  IOprOommmus TtamadOycinapu OusiaH
MYCTaKWUIMTUMU3HUHT JacTiaa0Ku MWUIapuIaHOK KUYMK OW3HEC Ba XyCycui
TaAOUPKOPINK MacaJaCUHMUHT JaBiaT CUECATH Japa)kacura KyTapWJIMIIN OeXu3
smac. buHOOapuH, XycCycwil TaJIOUPKOPIUKHUHI HMYKM OO30pHM  KyHIAIHK
XTUEXK TOoBapjapu OuWiaH TYJAUPUIIHM TabMUHJIAIIJATU POJM, SIHTU HII
KOWJAPUHU  SpaTHINZArd axamMusaThd OCHMXO0s, IIyHMHTACK (aH-TeXHUKA
IOTYKJIApUHU TE€3 Y3JAlITHUpPraH XoJiJa yJIapHU HUIUad 4YuKapulira >KOpud sra
OJIaIUTaH OWJIUMIIM TaaOupKOp EHUIapHU TapOusutaml M1y KyHHUHT J073ap0
MacajanapuiaH dHI MyXUMUIUp. A30T OUpUKMallapyu CUHTE3W MaB3y cudaruia
TAHJIAHUIIM TajabalapHUHT HMHTENEKTyasl CAJIOXMSTIAPUHU HAMOEH STHUILIApU
y4yH HUMKOHMAT spaTtaau. Tanmabamapga TaaOMPKOPIHMK —KOOMIMSATIAPUHU
IAKJUTAHUIINAIA MYXUM POJIb YHHANIH.

NmHuHr xa:xkmu Ba Ty3wiaumu. butupys manakaBuii um 60 Oerna 6aéH
aTHATaH Oynub, yHIa KupwWil, oiaTHTa maparpad, xyiocamap Ba 40 HOMmaru

anabuétnap pyuxaTH ¥3 aKCUHU TOIITaH.



1. ASOTHUHI DJIEMEHTJIAP JABPUI CUCTEMACHJIATYA YPHU BA
ATOMUHMUHI TY3NJINII

AzotaHunr notuHua HOMH —Nitrogenium (“cenutpa TyryBun’). Kumépnii
oenrucu — N. Hucouit atom maccacu 14,0067. A30T 351eMeHTaap 1aBpuid
cucteMacuHUHT V rpymima 001 rpymmacua xounamrad. TapTud pakamu 7. A30T
p- DIEMEHTIIap OWJIacura KUpasu.

ONTUHTYTYPT aToMIIapHuaa MEKTPOHIAPHUHT SHEPIeTUK MMOFOHAIApra
TaKCUMJIAaHWIIMHU KyWHaarunda udoaaiamn MyMKUH:

N(Z=7) 2,5

A3OT aTOMUHUHT 3JIEKTPOH OpMyacu:

1s? 282 2p°

A30T aTOMJIApUHUHT JIEKTPOH TY3WIHIIK Kyhuaaruda udojananaiu:

n=2 |11 ] 1]
n=1 Tl\ N 2
Aaavand
S

©

Azor -3, -2, -1, 0, +1, +2, +3, +4, +5 OKCH/UTaHMII Jap>KaCUHU HAMOEH

JTaIM.

14 15 . 5
Tabuatna Oapkapop HM30TOIUIApU 7 N ga 7N oynuo, 7 N raGuarnaru

14
O0apua azotHuHr aturd 0,365% Tamkui KWiaam, KOJTraH 7 N oup. A3oT ep

mapu maccacuHUHT 0,04 % MHU TanIKWiI KWUIaau.

A30THHUHT MaBXyIIUruHu 1772 uniga moTiaHl KUMErapu Xxamja Bpayu
I.Pesepdopn anuknanu. 1774 #unma Qpanmy3 kumérapu A.JlaByaze Oy
JIEMEHTTa «a30T» Ae0 HOM OepaW Ba YHUHT MYCTaKWJI DJEMEHT JKaHJIWTUHU
ucOoTIaIu.

“A30T” cy3u rpykvamaH keiaubd uukkaH OynmmO, “xaétuit smac” (“a” omnn

KYIIMMYa-uHKOD ‘303”-XaéT) leraH MabHOHU OWJIAUPAIHN.



2. ASBOTHUHI TABUATIA YUYPALIN

A3oT Tabuataa 3pkUH Ba OuUpukMa xosja ydpangau. OpkuH  a3oT Np
MOJIeKyJIa XoJaa, acocaH, atMochepana, Ymmu cemutpacu (NaNOs), Xwunn
cenmutpacu KNO3 Ba okcui Ttapkubuma yupaiiau. Ywnmna yuypaiaurad HaTpHi
HUTpaAT Kartjiamu Kaauuiaurd 1,5 kM, 6yitn 200 km Ba suu 30 kM aup. by man6a
OpraHuK oJaMJaH KelMuO YWKKaH Oynumu kepak. UyHKH YHHHT TapKUOWIIA MO
oupukmanapu xam oopaup. Ep nycrinoruna azorauar muxkaopu 0,03 Moib yiymn
¢dousra Tenr. Atmocepana azot xaxwm Oyiinua 78,09 % Hu, macca 6yituua 75,53
% HU Tamkwi Kwiaad. Tabuatna a30THUHT APKUH XO0JIaTa Kyl ydpalulurura
ca6al, yHHHT GapKapop MoJiJ1a SKaHIUTHIUDP.

Kyém armocdepacuna a3oT uoHJapu OOpJIMTM aHUWKJIAHTaH. YpaH Ba

Hentyn HOMIu caii€panapaa My3 X0JIaTUJard AMMUAKHUHT OOPJIMTY MabIyM.



3. ASOTHUHI' CAHOATJIA BA JTOBOPATOPUSAJA OJIMHUIIN

ABOTHUHT KaTTa MaHOaW XaBO OYJITaHJWTH ca0ablM YHU XaBOJAH OJIMIII
MYMKUH. ByHHHT y4yH aBBaJl XaBOHM KypuUTHO HamMH HYKOTWUJIaaAd, KapOOHAT
aHTUIIPUJ 5Ca KalbIUP THIPOKCUJ €KUM HIIKOP HSpUTMacura IOTTUPUIAIN; 1Ty
TapuKa TO3aJIaHTaH XaBO YYFJIAHTaH MUC YCTUIAH YTKA3WJITaHJla MUC KUCIOPOIHU
y3ura OMpUKTUPHO OJIAIM a30T Ba HHEPT Ta3nap axpanmud Koiaad. TexHukKamga
a30T OJIMII Y4YyH CYIOKJIAHTUPWJITAaH XaBOHM (pakuusuiad xajam ycyiaujaaH
doitnananunaau. Illlyngait Xomatra KedaTHpWiIraH XaBO acocaH a3oT Ba
KHCJIOPO/IaH ubopar. A30THMHr KaiiHam xapopatu -195,8°C 6ynm6, xucio-
ponnuku (-180°C) nan nactamp; OMHOOApHH, CYIOK XaBOJAH aBBaJ a30T, CYHIpa
KUCJIOpO OyFJIaHaIH.

Jlabopatopusiga: 1) aMMHaKHU OKCH1JIa0 OJMHAIN:

2NH, +3CuO——N,, +3Cu +3H,0
2NH, +30, —-2N, +3H,0
2) A30T OMpUKMaNapyuHU TEPMUK Mmapyanad OJIMHAIH:
NH,NO, ——N, +2H,0
(NH,),Cr,0, ——>N, +3Cr,0O, +4H,0
2N,0—-2N, +0,
2NaN, —t>3N2(y~maau) +2Na

3) Hutpat kucnoranu Kaitapub onMHagu:

5Mg +12HNO, — >N, +5Mg(NOQ,), +6H,0



4. A30T BA A30T BUPUKMAJIAPUHUHT ®U3UKABU XAM/IA
KUMIEBHUM XOCCAJIAPU

N2 — TUA30T

Meramnimac. Panrcu3 ras, paHrcus CYOKJIMKKa KOHJAEHCATIaHAIu (CYHOK
KHUCIIO-poAiaH (papKiin), CYyIOK KHCIOpoJra HUCOAaTaH KyiH XapopaTia KaiHauau.
KarTuk xonarna ok. XaBOHUHT TapkuOuii Kucmu, No HUHT Mukzaopu 78,09% (ym.)
éxku 75,5% (macc.) ra Ttenr [Mr (xaBo) = 28,966, p (xaBo) = 1,293 r/a (H.m1)].
CyBna €MoH spuiian (Kuhcimopoara HucOaTaH XaMm €EMOH), CYIOK OJTHHIYTYPT
TAOKCUIA AXIU sSpukan. Onamil mapoutnaa KMMEBHM MAacCHB; KHCIOTalap,
UIIKOpJIap, aMMHaK TUJIpaTH, TaJoreHiap, OJTHUHTYTYpT OWIIaH peakiusara
KApUIIMaiIu. DIJIEKTp pa3psad Tabcupuaa kam mapakana H; Ba O, Owman
Tabcupiamaad. Ham xoliga nuTud OujaH XoHa Xapoparujaa OUpUKau.
Kuzmupuiaranga Mg, Ca, Al Ba Oomika mMetauiap OWiiaH peakuusara KHPHUIIAIH.
Maxcyc mapoutiapaa Oup aTOMIM a30T XOCWUJ OYnIuO, y IOKOpPU KUMEBUU
daonukka sra, XOHa XapopaTuja BOJOPOJ, KHCIOPOJ, OITHUHTYTYpT, (ocdop,
MHIIbAK, CUMOO Ba OOmK. OmnaH Tabcupia-manu. Tabumit asor N (**N

KYIIMMYacy OWjIaH) U30TOMMIaH TAPKUO TOITaH
Mr=28,014; du =0,8792; d¢ =0,808"1%; p=1,25056 r/n (m.1m.);

teyior = — 210,0 °C;  teain = — 195,802 °C; v = 2,350, 15420, 0,96,

1. Nz <> 2N° (Bak., DIEKTp paspsin).
2. N2 + 3H; <> 2NH3 (20 °C, anekTp paspsau; aespiu bopmaiian),
Nz + 3H, = NHs (500 °C, p, kat. Fe, Pt).
3. N2 + Hz & NoHy (1000 °C).
M
4. N2 + Oz < 2NO (20 °C, snextp paspsau; aespiu bopmaiiom),
N2 + O, =2NO (2000 °C, kar. Pt/MnO,).
5. 2Ny + 302¢) = N2O3 (s;mexTp paspsan).

6. N2 + 3F; = 2NF3 (amextp paspsian).



7. N2 + 2C(rpagut) <> C,N; (ammekTp paspsan).

8. Na(mam) + 6Li = 2LisN (20 °C),
N, + 6Na = 2NasN (100 °C, saexTp paspsan).
9. N2 + 3Mg = MgsN; (xaBoma, 700 — 800 °C).
10. N2 + 2Al(xykyn) = 2AIN (800 — 1200 °C).
11. N2 + 3LiH = LisN + NH3 (500 — 600 °C).
12. N, + CaC;, = Ca(CN); (300 — 350 °C).
N, + CaC, = CaCN; + C(rpadwur) [1000 — 1150 °C].
13. N2 + 5HCI(kon1.) + 4[Cr(H20)4Cl;] = N2HsCl + 4[Cr(H,0)4Cl,]Cl,

2N + H,SO4(xomnir.) + 4H,0 + 4VSO,4 = (N2H5),SO,4 + 4(VO)SO, (xaitn.).

14. N, + 8HCI (ko) + 6[Ti(H20)s]Cls = 2NH4Cl + 6[Ti(H20),Cls] + 24H,0.

NH3 — AMMHMAK

Panrcus ra3, xona xapopatuaa 00CHUM OCTHa CYIOKTaHaI1, CYIOK aMMHUaK —
panrcus, Kartuk ammuak — oK. Cysna saxmm spuiinu, NHz-H2O rumpatu xocun
Oynaau, 3pUTMa Ky4CH3 HILIKOPUM MYXHUTra 3ra. AMMUAKHHHI CYIOJITHPWITaH
sputMmanapu (3 — 10%-au NHs3) HaBrmagun cnupt, KOHICHTPJIAHTAH SpUTMAIapH
(18,5 — 25%-mu NH3) — ammuaknu cyB ae0 HomuaHaau. JKyna ¢aos, OuMpuKHII
peakiusutapura Mornia. Kucnopogna €nanu, kuciorangap, MeTamiap, rajlorexsiap,
OKCHJUTap Ba rajoreHuyiap Ownan Oupukamu. Cudar peakiusicu — HQa(NOs),
SpUTMAcu OWjIaH HaMJIaHTaH KOFO3HUHI Kopaiumu (cuMo0 xocuia Oyiamau).
AMMMaK KaiabIui okcuau Owiiad Kyputuiaau. CyloK aMMHUaK — aCOCHA TPOTOHIIH
SPUTYBYH. OJTHHTYT'YPT, HIIKOPUH META/UIAPHUHT TajoreHuanapu (Gpropuaiapu-
JIaH TallKapy) Ba HUTPATIAPH, aMMOHUU TaJIOTEHUJIAPHU, KUK MEepPMaHTaHATHH
AXITN  JPUTAAN, aHOpraHwk ¢Gropumiap, cyiabdatiap, kaOoHaTIapHU EMOH

SPUTA/IN.
Mr=17,03; dg=0,6814¢39; p=0,7708 r/1 (s.1L);

teyior = — 77,75 °C;  tein = — 33,4 °C; k. =87,50, 52,600, 1540,



1. 2NHs <> NoHg + H, (20 °C, YB-nypap),
2NHs <> N + 3H, (1200 — 1300 °C).
2. NHsgy + Ho0 <> NHz-Hz0(p <> NH4" + OH-.

3. NHs + HCly = NH,Clo.

4. NH3 + H3S04 = NHsHSO4, 2NHs + H,S04 = (NH4)2SO0..

5. NH; + H,S = NH4HS (0 °C, adupnaa).
2NHs) + HS = (NH.)2S (—40 °C).
6. 4NH; + 30, = 2N, + 6H,0 (énmm).
7. HuTpat KuciioTa ONMMHHUIIMHUAHT CAaHOAT YCYJIN:

a) 4NH; + 50, = 4NO + 6H,0 (800 °C, xat. Pt/Rh),

b) 2NO + O, = 2NO, (20 °C),

c) 4NO; + O, + 2H,0(uccuk) = 4HNO;3(koHir.).
8. 2NH3 + 403 —— NH;NO3 + 40, + H,0O (20 °C).
9. 4NH; + 3F, = NF3 + 3NH4F (130 — 140 °C, N, atmochepacua).
10. 2NHs3 + Cl, = NH,CI + NH,CI (20 °C, N, armocdepacuna),
8NH3 + 3Cl; = N2 + 6NH.CI (xstopaa EHuIm).
11. 3NH3g) + S <> [S(NH3)3]° (— 40 °C, S4N, xymmmuacu),
16NH3 + 4S + 6Cl, = S4N4 + 12NH,CI (30 - 50 °C, cytok CCl4 1a).
12. 4NH3; + 30F; = 3H,0 + 6HF + 2N, (200 °C).
13. NHs¢y + H20 + CO2¢y = NHsHCO; (20 °C, p).
14. 2NH3 + CO; = NH4(NH,COO0) (20 °C).
2NH; + CO, = C(NH2):0 + H,0 (180 - 500 °C, p),
15. 2NH3; + C(xokc) + Na,CO3 = 2NaCN + 3H,0 (800 —900 °C).
16. NH; + CO = HCN + H,0 (500 — 800 °C, kat. Al,03/ThOy).
17. 2NH3; + (CN)CIl = NH4CI| + H,CN; (3dupnaa).
18. 2NH3 + 2Li = 2LiNH; + H; (220 °C),
NHs + 2Li = Li,NH + H; (400 °C).
19. 2NH3; + 2Na = 2NaNH; + H; (350 °C).
20. 2NH3 + 3Mg = MgsN; + 3H; (600 — 850 °C).

21. 2NH; + 2Al = 2AIN + 3H, (t> 600 °C).



22. 2NH3 + 6MnO;, = 3Mn,03 + N, + 3H,0 (500 — 600 °C),

2NH; + 3CuO = 3Cu + N, + 3H,0 (500 — 550 °C).
23. 4NHgs() + Na = [Na(NH3)4]° (x¥x) [ 40 °C],
[Na(NH3)4]° + nNH3() <> [Na(NHz)4]* + € - nNH.

24. 2NHgs() + 2Na = 2NaNH;| + Hp?1 (—40 °C, xar. Fe).
25. 4NHs) + 2NH,CI + Mg = [Mg(NHs3)6]Cl, + H1 (—40 °C).
26. 2NH3() + Ca = Ca(NH,)2| + Ha1 (— 40 °C, kar. Fe).
6NH;) + Ca = [Ca(NH3)s(e7)2] ) (capuk) [20 °C].
27. 8NH3() + Cal, = [Ca(NH3)s]l2] (=40 °C).
12NH3g + AuCl = AuCl-12NH;| (— 40 °C).
28. 6NH3() + CuCl, = [Cu(NHs)6]Cl2 (0 °C, atunarerataa).
29. 4NHgs(y + H20 + 2Hg2(NOs), = (Hg2N)NOs'H20| + 2Hg| + 3NH4NOs.

30. 6NH3() + KE <> [K(NH3)e]" + E (E=ClI, Br, I).

31. NH3(C) + HCIO, <> NH4* + CIOy4, NH3(C) + HCN <> NHs" + CN".
32. 2NH3(C) — NHs" + NH,; pK{33 =21,0.

NDz — TPUIEMTEPUOAMMMAK

Panrcus ra3. Opouii Ba orup cyBaa sxid spuiau. KuMmEésuil xoccanapu

xuxatuaad NH; ra yxmmar.

Mr =20,05; toox =— 74,36 °C;  tiain = — 31,04 °C;

NH3-H20 — AMMUAK THJAPATH

Ongun ammonuit ruapokcua NH;OH ne6 Hommanran (OyHmaii MOH OuMpHKMa
MaBxya amac). Ok, kpuctamut namkapacu — Monekyisip. lyuunaraex 2NHs-H,O
(Mr = 52,08; teyox = — 78,2 °C) Ba NH3-2H,0 (Mr = 53,06; teyiox = — 97 °C) kabu
KATTUK TUApATIApU XaM MabJIyM. PaHTcH3 amMMuak spuTMacuaa Mapxyn OViuo,
Mosekynanapapo Bogopon Oornmanunuit N --- H — O OGupukma xucoOiianaau.

Cyrontupuiarad sputMaiapu (3 — 10%-mu NHs, d = 0,982 + 0,958) naBrmaaun



crimpT (THOOMETHA MIIIAaTUIAMM), KOHIEHTpaanraH sputmanapu (18,5 — 25%-mu
NHs, d = 0,93 + 0,91) — amvuakiu cyB (caHoaTdaa WNUIA0 YUKWIAaH) J1e0
HOMIIaHaH. TepMuk Oekapop, S)puTMa KallHATHITAaH/Ia aMMHaK aXpaanld YHKaIH.
PeakimmoH KOOWIHMATH IOKOpH, KaHTapyBUWIMK XOCCAJIAPDHA HAMOEH KHUIIAJIH.
Kydcus acoc; sputManga KucioTajnap OwWiaH HEWTpaUlaHaId. AJMAIIWHUII Ba
KOMILIEKC XOCHJI KWJIHII peakiusuiapura kupuinaau. Cudar peakuusicu — Kz[Hgl4]
Tabcupuaa Kyurup aykma xocwmi 0ymamu (NHs-H,O komaukmapu spuTMa paHruHHA

caprafThpaan).

Mr = 35,05; teyox =— 77 °C.

1. NH3-H2O(cyroin.) <> NHs" + OH™; pK, = 4,76.

2. NH3-H,O(koni11.) = NH; + H,O (xaita. &k NaOH xyrwim).
3. NH3-H,0 + HE(cyron.) = NH4E + H,0 (E=F,CI, Brl),
NH3-H20 + 2HF(kon11.) = NH4(HF,) + H20.

4. NH3-H,0 + H3SO4(xon1r., coByk) = NH4sHSO,4 + H,0,

2(NHs5-H20) + H2SO4(cyrom., uccuk) = (NH4)2.SO4 + H20.

5. NH3-H,0 + HNOs(cyromn.) = NH4NO3 + H,0.

6. NH3-H,O(cyro:1.) + H3PO4(komn1r.) = NH4(H2PO,) + H,0,

2(NHs;-H,0)[cytomn.] + H3POu(cyron.) = (NH4),HPO, + H,0.

7. NH3-H,O(cyrom.) + EO, = NH4HEO; (E=C,9),
2(NH3-H,0)[kon11.] + EO, = (NH4).EO3 + H,0 (20 °C).
8. NH3-H,O(kon.) + HoS(tyituaran) = NH4HS + H,0.

9. NH3-H,0 + CH3COOH(ko#i1.) = NH4(CH;COOQO) + H,0.

10. 4(NH3-H,0) + 4S = (NH,4)2S03S + 2NH4HS + H,0.

11. NH3-H,O(uccuk) + CO = NH4(HCOO).

12. 2(NH3-H,0) + CS; = NH4NCS + H,S1 + 2H0 (110 °C, p).
13. 3(NH3-H,0)[koHir1., coByk] + AICIl; = AI(OH)3| + 3NH,CI,

3(NH3-H,0)[koH1r., uccuk] + AlCl; = AIO(OH)| + 3NH,4CI + H,0.

14. 6(NH3-H20) + (n — 3)H,0 + Fey(S04)3 = Fe;03:nH,0 | + 3(NH4)2SO,.

15. NH3-H,0 + NaClO(cyromn.) = NH.C11 + NaOH + H,0 (t< 25 °C, Bak.).



2(NH3-H20) + NaClO(xoni1.) = NoH4-H,O + NaCl + 3H,0 (xarin.).
16. 8(NH3-H20)[kon11.] + 3Br2 = No1 + 8H,0 + 6NH4Br (40— 50 °C).
17. 2(NH3-H20)[kon11.] + 2KMnO4 = 2MnO;| + N,1 + 2KOH + 4H,0,
2(NH3-H20)[xon1.] + K2Cr207¢g = 2Cr(OH)3| + N21 + 2KOH + H,0 (kaiin.).
18. 2(NH3-H,0)[kon11.] + AlCl) = [Ag(NH3).]Cl + 2H,0,

4(NH3-H,0)[konm.] + CuSO4 = [Cu(NH3)4]SO4 + 4H,0.

19. 4(NHs;-H,0)[kon11.] + Ba[PtCl4] = [Pt(NH3)4]Cl, + BaCl, + 4H,0,
2(NH3-H20)[konw.] + Ba[PtClg] = yuc-[Pt(NH3),Cl,4] + BaCl, + 2H,0.

20. 4(NH3-H.0) + 2K;[Hgl4] = (Hg2N)-H,O| + 4KI + 3NH4l + 3H,0.

(NH4)2CO3 — AMMOHMA KAPBOHAT

Ok, y30K BakT CakjJaHraHjaa, XaTTO XOHa Xapoparujaa TapvajaHajy,
spuTMaja aHda 6apkapop. CyBaa sxmu 3puidau (aHHOH OYHHYa TUAPOITH3IIaHAIN),
KyWId WIIKOPUH MyXHT Xocu Kuiaau. Kpucrtamioruapatiapra sra smac. Mccuk
CyB, KHCJOTaNap, KOHIICHTPJAHTaH WINKOpJap TabCHpUAA IapyajaHaH.

AJIMaIIMHUII Ba KOMILJICKC XOCHJI KWIMIIN pCaKIuAIapura Kupuiain

Mr =96,09; ks=100",

1. (NH2)2COs  — 5 NHa(NH,COO) + Hy0 (20 °C),
(NH4),CO5 —*—> NH,HCOs + NHs (30 °C),
(NH4)2C03 =CO;,; + H,O + 2NH; (58 OC).

2. (NH4)2COs(cyron.) = 2NH," + COs7,
COs* + H,0 «+» HCO5™ + OH; pK, = 3,67,

3. (NH4)2COs(tyiinnran) = 2NH3T + CO21 + H,0O (t>70°C).
4. (NH,),COs + 2HCl(cyron.) = 2NH,Cl + CO,1 + H,0.
5. (NH4)2C03(T§71‘/’II/IHI‘aH) + H,O + CO, = 2NH4HCO; (20 OC).

6. (NH4)2C03 + 2N3.0H(KOHLI) = Na,COs3 + 2(NH3H20)
7. (NH4)2C03 + CaCl, = CaCO3l + 2NH,CI.



8. 3(N H4)2CO3 + Bi,03 — BizCOg(OH)4l + 6NH3T + ZCOzT + H,0O (KaﬁH)
9. (NH4)>COs3(xoni.) + BeCO3 = (NH,)2[Be(COs3),].

NHsHCO3 — AMMOHUIA THIPOKAPBOHAT
Ok, TepMuk Oekapop (allHMKCa HaM XOJiJa), KyuCu3 KU3IUPUITaHAa TYIIHUK
nap-dyaiganagn. CoOBYK CcyBaa sAXIIM Odpuidau  (aHMOH Oyiuva  Kydcwus
ruaposmsnanany).  Kpucrtammoruapatinap Xocwa — KuiManau.  Mccuk  CyB,
KHCIIOTaJIap, MIIKOpJap Tab-CUPHIA MapyajaHagu. AJIMAIIUHUAII PEaKIUsIapura

Kupumiaau.

Mr=79,06; d=158 teoc=106°C (p); ks=21,7.

1. NHsHCO; = NH3 + H,0 + CO, (36 — 70 °C).
2. NH;HCOg3(cyron.) = NH;* + HCOg',

HCO; + H,O « H,CO; + OH~; pK, =7,63.

3. NHsHCO;3(t¥yituaran) = NHsT + CO,1 + H,0 (50 — 60 °C).
4. NHsHCO3 + HCl(cyron.) = NH4Cl + CO,1 + H20.

5. NH;HCO; + 2NaOH(kxomn.) = Na,CO3; + NH3-H,O + H,0.

6. NH4HCO3(KOHH.) + NH3(F) = (NH4)2C03 (20 °C, p)
7. NHsHCO;3(tyitunaran) + NaCl(tyiinaran) = NaHCO3| + NH,CI,
NH4HCO; + BaCl, = BaCO3| + NH4Cl + HCI (kaiin.).

NHsNO3 — AMMOHUMI HUTPAT

Ammonwuitin  cemutpa. Ok, rurpockornuk, Tepmuk Oekapop (NH4CI
KYIIMMYacu TMapyajaHuil  xapopatuHu nacaitupaan, NHsF Ba NH4Br
Kymmmyanapu — ommu-paau). CyBaa okKopu dHA0-d3Q(EeKT OunaH AXIIM dpUian
(kaTvoH OViiMda TUAPO-IM3NIAHAAN). KPUCTAUIOTUAPATIAP XOCHJI KUJIMAaWIH.
KoHIleHTpmanran WIKopiap TabCcupHaa mnapyananand. Kydcus OKCHAoBYHM Ba

KanuTapyBUH.



Mr=80,03; d=1,72; tex=169,6°C,

ks = 192,029, 580,000,

1. NHsNO3; = N,O + 2H,0 (190 — 245 °C).
2NHsNO3; = N, + 2NO + 4H,0 (250 —300 OC).
2NH4NO3; = 2N, + O, + 4H,0 (t > 300 OC).

2. NH4NO3(CYIOJ'I.) = NH;" + NOs,
NH," + 2H,0 < NH3;-H,O + H;0*; pKk =9,24.
3. NH4sNO;3 + N&OH(KOHH.) = NaNOs3 + NH3-H,0.

4. NH;NO;3 + 2H%(Zn, cyron. HCI) = NH4NO; + H,O (20 °C),
NH4NO3 + 8HO(Al, xonr. NaOH) = 2NH31 + 3H,0 (kaiiH. ).
5. 6NHsNO3 + 3MnO; —— 3Mn(NOs); + Nz + 4NHs + 6H,0 (t< 175 °C).

(NH4)2SO4 — AMMOHMIA CYJIb®AT

Mackanbur. Ok, Ku3aupuirasjga napyanaHagd. CyBaa SXIIM SpUNAIA
(katvion OViimua ruaponausiaHaan). Kpucramoruapariap XOCHI KUJIMAaMIu.
AnmMammmHum  peaknusiapura  kupumaav. Kammii  nmepmadHraHat  OwiiaH

OKCHIJaHaau.

Mr=132,14; d=1,769; ks=75,4 94,160

1. (NH4)2,SO4 = NHsHSO,4 + NH3 (235357 °C).
2. (NH4)2SO4(cyron.) = 2NH;" + SO,* (pH < 7).
3. (NH4)2SO4 + H2SO4(kon1r.) = 2NH4HSO..

4. (NH;)2SO04 + 2NaOH(konir.) = Na;SO4 + 2NH371 + 2H20 (xaitn.).
5. (NH4)2SO4 + BaCl, = BaSO,] + 2NH,CI.

6. (NH4)2SO4 + 2KMnO4 = 2MnO;| + N21 + 4H,0 (cyron. KOH na kaiin.),
(NH4)2SO4 + K5Cr,07 = N3 + Cr,05 + K;SO4 + 4H,0 (250 — 350 °C).

7. (NH4)2804(TS'/I>'IHH.) + H,SO4 e HQT(KaTOII) + (NH4)28206(02)[aH011]
(0 —10 °C).



NHsHSO4 — AMMOHU T'IJPOCYJIb®AT

Ok, mapyamanMail CylOKJIaHagud Ba KalHaWAW, KU3AUPHUIIL JTaBOM
srrupwiragaa nmapdananaan. (NH4).SO4 ra HucOaTan tepmuk Oapkapop. Cysnaa
axmy dpuiian, HSO,~ MOHWMHUHT TYJIWMK MPOTOJM3JIAHUINN Ba KAaTHOH OYimda
THJIPOJM3HUHT KaWTapiurH XuUcoOWTra KHCIOTaTd MYXUT XOCHJI KHJIQJIH.

Kpucramnoruapatinapu MaBxya sMac. AMMHAK TUApaTH OUilaH HeUTpaiaHau.

Mr=11511; d=1,78; teuox=251°C; tem =490 °C; k;=10018"%),

1. NH4sHSO,4 = NH3 + SO; + H,O (t > 500 °C; SO,, O, kymmmuazapm),
2NH4HSO,4 = (NH,)2S,07 + H,0 (370 — 420 °C, Bak.).
2. NH4HSO4(cyrom.) = NHg* + HSO4-, HSO4 + H,O = SO,* + H;0*,

NHs* + 2H,0 <> NH3-H,0 + H30"; pKi =9,24.

3. NH4HSO4 + NH3-H,O(komir.) = (NH4)2SO4 + H,0.

4. 2NH4HSOy(T¥ituaran) ——2 5 Hy1(katon) + (NH4)2S,06(0,)[an0x]
(0—10°C).

NH4F — AMMOHMIT ®TOPH /],

OK, rurpockonuk, Kuzaupwiranga mnapyainaHagu. CyBaa SIXIIM SpUNAIU
(katnon Oyiuua THApONM3IaHamM). KpucTamioruapariap XOCHJI KHIMaiau.

KoHuLeHTpnan-ran KuciaoTaiap, HIIKopiaap TAbCUPHUIA MapyalaHaIu.

Mr=37,04; d=1,009; ks=82,6%), 117,60,

1. 2NH4F = NH3 + NH4(HF>) [t > 168 °C].
2. NHsF(cyron.) = NH," + F (pH < 7).
3. NH4F + H,SO4(xon1r.) = NH;HSO,4 + HF 1.

4. NH4F + NaOH(konir.) = NH3t + NaF + H,0 (xaiiH.),

2NHF + Ca(OH),(tyitunaran) = 2(NH3-H,O) + CaF|.
5. NH4F + HF(xon11.) = NH4(HF>).



NH4(HF2) — AMMOHUIA THAPOAUDTOPU]L

OK, TUrpOCKONHUK, TapyaJlaHMall CyIOKJIaHaJad, KU3IUPUII JaBOM
yTTUpUITanaa napyaitanaau. Cysaa sxum spuiinu, HF HuHr nporonusu xucobura
KUCJIOTAIM MYXHT XOCWJI Kuiagu. Kpucramnoruapatinapu MaBkyZ 3SMac.
KoHileHTpiaHran Kucjotaiap OWiaH peakuusra KUpUIIaaW, WIIKopJjap OuiiaH

HeWTpaIaHaau. AM-MHAK THAPATH OUJIaH peakIusara KUpHUIMaim.

Mr=57,04; d=150; tewx=126,2°C; ks=60,15%0 29270

1. NH4(HF;) = NH;3 + 2HF (t> 238 °C).
2. NH4(HF,)[cyron.] = NH4" + HF,,

HF,” < HF + F; pK.=0,6,

HF + H,0O < F~ + H30"; pKy = 3,18.

3. NH4(HF) + H,SO4(xomn1r.) = NHsHSO, + 2HF 1.

4. NH4(HF;) + 2NaOH(kon1r.) = NH3T + 2NaF + 2H,0 (kaiin.),
NH4(HF;) + Ca(OH)y(tyitunaran) = NHs-H,O + H,0 + CaF,].

NH4Cl — AMMOHUI XJIOPU L

Hapmragwn. Ok, ydyBuaH, TepMuK Ocekapop. CyBaa sxid 3puidau (KaTHOH
oyiinua THIPOJIN3IaHATIH). Kpucramnoruaparnap XOCHII KUJIMaW/Ix.
KoHueHTpnanran cynb(dar KHclIoTa Ba UIIKOPJIAp TabCUpUJA MapyaiaHaau, XJIop,
TUTMIAK MeTaiap, METAUIAPHUHT OKCHIJApH Ba HUTPUTIAPU OWIIAaH peakiusra

KUPUIIAIH.
Mr=53,49; d=1527; teuox=400°C (p);

ke = 37,220, 65,60,
1. NH4CI = NH3 + HCI (t>337,8 °C).
2. NH.Cl(cyton.) = NHs* + CI- (pH < 7).



3. 2NHCl + H2SO4(kon11.) = (NH4)2SO4 + 2HCI (xaitn.).
4. NH4Cl + NaOH(ty#innran, uccuk) = NaCl + NH31 + H,0,

2NHCl ) + Ca(OH)2) = 2NH3 + CaCl, + 2H,0 (200 °C).
5. NH,Cl(tyiinaran) + 3Cl, = CI;N1T + 4HCI (60 — 70 °C).
6. 2NH,Cl(kon1., uccux) + Mg = MgCl, + H,1 + 2NH31.

7. 2NH4Cl + 4CuO = N; + 4H,0 + CuCl; + 3Cu (300 °C).
2NHCl + FeO = FeCl;z + 2NH; + H,O (500 — 700 °C).
8. NH,Cl(tyiinaran) + KNO,(t¥yituaran) = No1 + KC1 + 2H,0 (xaitn.).

9. NH4Cl + Na(Hg) = NaCl + NH,°(Hg)| (NHs*e xam 6yuiun MyMKuH),
2NHL(HG) ) ——> 2NH3 + Hz + Hgg (20 °C, 1= 5 Mun).

NHsBr — AMMOHMI1 BPOMUA T

OK, Ku3IupuiraHia cyOIMMaTiaHaqM Ba NapyadaHaiu. LpyFoumkaa Ba
XaBoJia (Xeu KaHjaa Kymumuanap Oynmaranga) O0apkapop. CyBaa sSXIiu 3puidiv
(kaToH Oyiunya ruaponusnaHaau). Kpucramioruapariap XOCHI KUJIManlIu.
KoHuentp-nanran  cyiabdar  KACIOTa, HWIIKOpJIAp, MAarHui,  MIIKOpUUA

METaJUIAPHUHT HUTPUT-JapH OWJIaH peakiusara KupUILau.
Mr=9794; d=2,429;

ks = 74,29 119,360,
1. NH;Br = NH; + HBr (t>394 °C).
2. NH4Br(cyromn.) = NH," + Br- (pH < 7).
3. 2NH4Bry + H2S04(30%-1m1, uccuk) = (NH4)2SO4 + 2HBrf1,
2NH4Brg + 3H2S04(> 50%-mu, nccuk) = 2NHsHSO, + Br, + SO,1 + 2H,0.
4. NH,4Br + NaOH(t¥iiunran, nccuk) = NaBr + NH31 + H,0,
NH4Br ) + Ca(OH),x) = 2NH; + CaBr; + 2H,0 (200 °C).
5. 2NH4Br(komi., uccuk) + Mg = MgBr, + HyT + 2NH371.
6. NH,Br(ryituaran) + KNO(tyituaran) = No1 + KBr + 2H,0 (kaiin.).



NHsl — AMMOHUMI MOAN T

Ok, TUTrPOCKONUK, Yyd4yBuYaH, TepMobapkapopiaurd mnact. CyBaa X
spuiimn  (KaTWOH Oyinda ruAposm3iiaHanau). Kpucraioruapamiap XOCHII
KWUIMaiu. Y30k cakianranna kartuk NHsl Ba yHUHT sputmacu mapyananuiig
cababnu caprasau. KoHIIeHTpiaHTraH KHUCIOTa-OKCHIJIOBUMIIAD Ba HILIKOPJIAP

TabCHUpHAa IIapYajJa-Haau. I/IOI[, TUIIMK OKCHIJIOBYHJIAP Omtan peaknuusara

Kupumiaau.

Mr=144,94; d=2514;

ks = 172,329, 228,800,
1. NH4l = NH3 + HI (t>404,7 °C).
2. NHyl(cyrom.) = NHs" + I (pH < 7).
3. 8NHql i + 9H;SO4(konm.) = 4l,] + HyS1 + 4H,0 + 8NHHSO, (30 — 50 °C),
2NHal i + 4HNOs(kon1.) = I| +2NO27T + 2H,0 + 2NH4NO; (kaiiH.).

4. NH4l + NaOH(tyiinaran, nccuk) = Nal + NH3T + H20.
5. 5NHyl + 2H,0 + O —— 4(NH3-H,0) + 15| + NH4[I(1)2] (20 °C, épyrnukna).

6. NH4|(3P) + |2(K) = NH4[|(|)2](3P).
7. 10NH4l + 8H,S0, + 2KMnO, = 5|2l + 2MnSO, + 8H,0 + 5(NH4)2804 + KySO,4

NHsHS — AMMOHMIA THAPOCYJIb®U/]

Ok, dakat okopu 60CUM ocTHIa CyroKJIaHaau. HuxosTna yuyByaH, TEpMUK
oexapop. XaBoaa okcuananaau. CyBaa sxiy spuiiau (aHUOH OVinuYa ruapoIu3ia-
HajJM), DpUTMa XaBoja caprasau. Kucnoramap Tabcupuja MapyaiaHay,
OJITUHTYTYPTHU Oupuktupanu. Nmkopiap Ounan HelTpauianaau (dpuTMana ypra

Ty3 (NH,),S mMaBxxyn OYimaiian).
Mr=5111;, d=117; teux=120°C (p).

1. NHsHS = NH3 + H,S (t> 20 °C).
2. NH4HS(cyton.) = NH,* + HS,



HS~ + Hy0 > HyS + OH- pKa = 7,02.
3. NH,HS + HCl(cyion.) = NH.Cl + HyS1.
4, NH4HS + 3HNO3(KOHH) = Sl + 2N02T + NH4sNO3 + 2H,0.

5. NH;HS ) —22:= ENH3H20) 5 g(ommmonn), (NH4)2(Sn), (NH2)2SO0sS.

6. NHsHS(t¥ituaran) + NH;-HoO(kon1r.) + (n — 1)S = (NH.)2(S,) + H20
(t<10°C).

7. 2NH4HS(uccuk) + 4ANH4HSO(nccuk) = 3(NH,4).SO3S + 3H,0.

8. 2NH4HS(H,S omnan tyitnaran) + 2CuSO4 = (NH4)2SO4 + HSO4 + 2CuS |,

NHsHS + 7(NH3-H2S) + 2CuSO,4 = CuS| + [Cu(NHs3)4](OH)2 + 2(NH4),SO,4 +

+ 5H,0.

9. 3NH4HS + 3(NH3-H20) + As,S; = 2(NH4)3[AsSs] + 3H0,

3NHHS + 3(NH3-H20) + As;Ss = 2(NH4)3[AsS4] + 3H,0.

(NH.4)2(Sn) — AMMOHUIA NOJUCYJIb®UJIAP(2-)

Apamamva (NHg)2(Sn) [N =4, 5, 9 Ba X.] caprum panrra Oysuras, tepo = 95
°C (p), yprauya kuzmupuiaranaa napyananama. Ipurmana (NHs)2(S,) apanammacu
CapuK-JaH KM3WJrada paHrra sra. XaBoja spuTMa jokkananaau. CyoaTupHIran
aMMHaK SpUTMacHa SXIIH, KOHIECHTPJAHTaH 3puUTMacuaa éMOH spuiiau (XoHa
XapopaTuja YHHHT OCTHIa Y30K BaKT MapyajaHMail cakmaHaau). Kucioramap
TabcupHa napuaianaai. OKCHUITOBUYMIMK TaAbCHPIa 3Ta.

1. (NH4)2(Sn) = 2NH3 + H,S + (n — 1)S (t> 120 °C).
2. (NH4)2(Sn)[xonm.] = 2NH4" + S, 7,

Sn? + H,O <> HS, + OH; pK,=7,70 (n = 4), pK, =8,30 (n =5).

3. (NH4)2(Sn) + 2HCl(cyrom.) = 2NH4Cl + H,ST + (n — 1)S].

4. 2(NH,)2(Sn) + 2H2(coByk) + O, = nS(kosmonn) + 4(NH3-H20) [Epyrnuknal],
2(NH4)2(Sn)[rytiunran, uccuk] + 30, = 2(NH4).S03S + (2n—4)S|.

5. (NH4)2(Sn) + H20 + SOz = (NH4)2SOsS + H,ST + (n—2)S] (20 °C).
6. (NH4)2(Sn) + SnS; = (NH4)2[SNS3] + (n— 1)S].

3(NH4)2(Sn) + As2S3 = 2(NH,)3[AsSs] + (3n —5)S].



N2H4 — THAPASUH

JuamuH, quamMu. Panrcus cyrokiauk, MOMCUMOH, TUTpockonuk. HaN — NH;
TY3HIIMINra 3Ta. YpTada KH3AUpUiIranaa napyananm. CyloK aMMHAK, CyB OWIaH
yekcu3 apanamanud. IputMmana NoHs-H2O rugpatunu xocun kunaau. Kucnoranap,
XaBO KHUCJIOPOJH, HWIIKOPHH MeTayiap OwjaH peaknusra kKapumaan. Kydim
KaiitapyBun. AnHopranuk Tty3map, Mmacaman LIiCl, CaCl,, NaNOs;, NaClO,,
Mg(ClO,); Hu AXIIIH SPUTATH.

Mr =32,05; du =1,146; dg=1,012"%; t0=1,4°C; teum=113,5°C.
1. 3N2H4 = 4NH3 + N, (t>350°C).
N2Hs = N2 + 2H; (200 — 300 °C, kar. Pt, Rh, Pd).
2. NoH4 + H,O = NoH4-H20 - NoHs™ + OH-.
3. 2N2H4 + HySO4(cyrom.) = (N2H5)2S04, N2oHa + HaSO4(konir.) = (N2Hg)SOs.
4. NoHy + HNOgs(cyro.) = NoHsNOg,

N2H4 + 2HNO3(kom11.) = NoHg(NO3)2 (N2, NH3 xymmmuanapm).
5. N2H4 + HNOg(kon1r.) = HNs + 2H,0.

6. NoH4 + Oz(xaBo) = N, + 2H,0 (énumm).
7. 3N2H4 + 60F; = N2 + 4NF; + 6H,0 (250 °C).
8. NoH, + 2(NaClO-5H,0) = 2NH,CI1 + 4(NaOH-H;0) + 4H,0 (t<25°0).

9. NoH, + 2H202(C) = N2T + 4H,0.
10. 2N2H4 + 2Na = Hz1 + 2Na(NzHs3) [Hatpwuit rugpaszun].
11. 2N2H4(C) — NoHs5" + NoHs3~; pKS(ZO) =24,70.

N2H4-H20 — ruJIPASUH T'IJIPAT

PaHrcus cyroKJIMK, THTPOCKOIMK, XaBo Kuciopoaura cesrup. CyB Owmian
YeKkcu3 apaiamand (Kyucu3 WINKOPUH dJpuTMa Xocui Oymamu.). Acocnu
XOccaJlapHd HAaMOEH H3TaJy, KUcjoTajnap OwiaH peakuusra kupumaad. Kydmnu
KalTapyBYM, WIIKOPUI MYXHUTAA CEKHH peakuusara Kupuaad (peakuus

y3rapyBuaH MeTajul HOHIapu OminaH Te3namann). Kyucus okcuanoByu.



Mr =50,06; d=1,032®); t.x=-51,7°C; teum=120,1°C.

1. NoHs-H,0O = NoH4 + H,0O (100 — 140 °C; NaOH, BaO umrupokumaa).
2. NoH4'H2O(cyron.) <> NoHs* + OH; pK, = 5,77,

NHs* + H,0 < NoHg? + OH-; pK, = 15,20.

3. N2H4-H,O(komnir.) + 2HCl(kon1r.) = NoHsCl,| + H,0 (20 °C),
N2H4-H,0 + HCl(cyroma.) = NoH5Cl + H,0.

4. 2(N2H4H20) + H,SO4(cyromn.) = (N2Hs),SO4 + 2H,0,

N2H4-H20 + HySO4(kon1r.) = (N2Hg)SO4| + H20O (0 °C).
5. NoHsH0 + HX(cyrom.) = NoHsX + H,O (X =Ns, ClOy).
6. NoH4H,0 + 20,(xaBo) ——> N1 + 2H,0, + H,0.

7. 5(N2H4-H20) + 4KEO3 = 5Nt + 2E; + 4KOH + 13H,0 (E=Br, 1),
5(N2H4-H20) + 2E; —— N,t + SH,0 + 4NyHsE (E=CI, Br, ).
8. N2H4-H0 + 2H,0;(cyrom., nccuk) = Np1 + SH,0 (xat. Na2Mo0O,),

N,>H4-H,O + 4KOH(CYIOJI) + 2K28206(02) — NQT + 4K,S0O,4 + 5H,0.
9. NoH4-H,0 + 4CU(OH)2 = 2CU201, + NzT + 7H,0 (KaﬁH.),

3(N2H4H20) + 4KMnQOq4 — 3N2T + 4Mn02l + 4KOH + 7H,0.
10. N,H4-H,O + H,0 + 2H°(Zn, KOHII. NaOH) = 2(NH3H20),
N2>H4-H,O + NaOH + 3H,0 + Na,[Sn(OH)s] = 2(NH3-H,0) + Naz[Sn(OH)s].

N2HsCl — ruapA3naMin(1+) XJI0PU I

OK, OCOH CYyIOKJTaHyBuYaH, TEpPMHUK Oekapop. XaBO KHCIOPOIUTa CE3THup.
CyBna sxmm H3puiian (kKatouH OVinua ruapoiusiadanau). KoHieHTpiiaHran
XJIOPUA KHUCIIOTa, WIIKOpJap OuiaH peaknusra kupumaau. Kydnu kadTapyBud,

KYUCH3 OKCHUJJIOBYH.
Mr = 68,51; teyox= 89 °C; ks=179¢®,

1. NoHsCI = NoH, + HCI (= 350 °C).
2. N2H5C|(CYIOJ'I.) = N2H5Jr + le,



NoHs* + 2H,0 < NoH.-H,0 + H30+; pKk = 8,23.

3. N2HsCl ) + HCl(xon11.) = N2H6Cl | (20 °C).
N2HsCl; = NoH5Cl + HCI (t> 198 °C).
4. N,HsCl + NaOH(kon1.) = N2H4-H20 + NaCl.

5. N2HsCl + NH3 = N2H4 + NH4CI (150 — 190 °C).
6. NoHsCl + 20,(xaBo) ——> N + 2H,0, + HCI.

7. 5N2HsCl + 4KEO3; = 5N21 + 4KE + 12H,0 + HCI (E =Br, 1),
N,HsCl + 2E; —— N,1 +4HE + HCl (E=Cl, Br, I).
8. N2HsCl + 3H,0,(xonm.) = N,O1T + 5H,0 + HCI (xat. Na2Mo0O,).

9. NoHsCl + 4FeCls —— N7 + 4FeCl, + 5HCI,

N;HsCl + 4AgNO; = 4Ag| + Nyt + 4HNO; + HCI.

10. 5N,HsCl + 7HCl(cyton.) + 4KMnOy = 5N,1 + 4MnCl, + 16H,0 + 5KCI.
11. NoHsCl + HCl(cyron.) + 2H%(Zn) = 2NH,CI,

NzHsCl + 4HCl(komt1.) + H[SNCls] = 2NH4Cl + Ho[SnClg].

NH>OH — ruAPOKCHJIAMUH

Ok, XyJa TUrpOCKONUK, YUyBUYaH, Bakyymaa xaiganaau. TepMuk Oexapop.
XaBo kuciopogura cesrup. Komruiekc xocwn Kuiuimiga Oab3aH H30MepiaHaad
(M — NH,OH — M — ONHs;). CyBna sximm 3puiian, THApPAT XOCHJI KHJIaJIu:
NH;0H-H;0 (kyucu3 umkopuii sput™ma). DpuTMaaa KUCMaH MapyajaHaan (kKara-
JaM3aTopiap — y3rapyBuaH MeTayul MOHJIapu, uHruourop — SnOy). Acoc xoccana-
pPUHH HaMOSH JTajJH, KUCJIOTanap OwiaH peaknusra kupuimand. Kydnm kaiita-
pyBun, kydcu3 okcuminouu. Cyrok ruapokcunamua Kl, KCN, NaCl, NaNO; uu

AXIIA SpUTagu.

Mr=33,03; d=1204; tyox=32°C; twm =58 °C (Bax.).

1. 3NH,OH = NH3; + N, + 3H,0 (t > 100 OC).
2. NH,OH + H,0 = NH,OH-H,0 <> NH30H" + OH"; pK,=7,97.
3. TNH,0OH(kxomn1.) = 3(NH3-H,0) + N1 + N,O71 + 3H,0 (xat. Pt).



4. NH,0OH + HCl(kon1r.) = (NH;OH)CI,

NH,OH + HCIO4(cyroi.) = (NH30H)CIO..

5. NH,0OH + H,SO4(koHni1., coByk) = (NH3;OH)HSO,,
2NH;0H + H,SO4(cyrom.) = (NH30H),SO,.

6. NH,OH(cyromn.) + HNOs(cyron.) = (NH3OH)NO;,
4NH,0H + 2HNO3(20%-11) = 3N,O1 + 7H,0.

7. NH,OH + HNO; = H;N,0; + H,0,

NH,OH(komuir.) + NaNO; + NaOH = Na;N,0, + 2H,0.
8. NH,OH + H,S(cyron.) = NH3-H,O + S|.

9. NH,OH + NaOH(cyton.) + O, —*— NaNO; + 2H,0, (20 °C).
10. 2NH,0H + 2NO = N,O1 + Nat + 3H,0.

11. 2NH,0H + 2KOH(cytom.) + I, — Nyt + 2KI + 4H,0.

12. NH,0H + 2H,0 + NaOH(cyron.) + Na[Sn(OH)s] = NH5-H,0 + Na[Sn(OH)g].
13. 2NH,0H + 2Cu(OH); = Cu,0| + Nyt + 5H,0 (kaifn.).
14. NH,0H + 2H%(Zn, konu. NaOH) = NHz-H,0.

15. 2NH,OH(cyiom.) + 2FeO(OH) = 2Fe(OH)s| + N1 + 2H,0.

16. 4NH,0H + PtCl, = [Pt(— NH,OH),]Cl,,

3NH,OH + LiCIO, = [Li(~ ONH3)3]CIO.

(NH3:OH)CI — ruiIPOKCAJIAMUHUIA XJIOPHJ]

I'unpoxcunammonuit xnopua. Ok, Tepmuk Oekapop. CyBaa SXIIH 3pUNAIU
(katnon Oyiinya ruapoau3nanaan). KoHIEHTpIaHraH MITKOpJIap OWIaH peakiusra

kupu-maan. Kyunm kaitapyBun, Kydcu3 OKCHJIOBYH.

Mr=69,49; d=167, towc=159°C; k=831, 1940%)

1. 4(NH3OH)CI = 2NH,CI + N,O + 3H,0 + 2HCI (t> 159 °C).
2. (NHsOH)Cl(cyron.) = NHsOH* + CI-,
NH30H+ + 2H,0 <~ NH,OH-H,0O + H30+; pKk = 6,03.



3. 2(NH30H)CI + 2HNO3(20%-1m1) = N,O1 + 2HNO, + 2HCI + 3H,0.

4. (NH30H)CI + NaOH(komn1t.) = NH,OH-H,0 + NacCl.

5. 2(NH30H)CI + HCIO(ty#unran) = No1 + 3HCI1 + 3H,0.

6. (NH3OH)CI + H,0O + SO, = NH,4CI + H,SO..

7. (NH3OH)CI + Hl(xonir.) = NH4CI + 1] + H,0.

8. 2(NH3;OH)Cl(cyromn.) + 4FeCl; = N2O1 + 4FeCl, + 6HCI + H,0.

9. 3(NH30H)CI + NasPO4 = (NH30H)3PO.] + 3NaCl.

10. (NH30OH)CI + Na(CzHs0) = NH,OH + NaCl| + C;HsOH (0 °C, sTanonza).

11. (NH30OH)CI + 3Na(C,HsO) + C,HsNO3 = Na;N,O3 + NaCl| + 4C,HsOH
(xaiiH.).

HN3 — BOJOPOI A3H L

A3uj KUCIOTa, a30MMH/L. Panrcus cyrokmmk. YTa nopriosun. Ddup Gunan
xapanangu. Asun-uoH Nz~ — umsuxnu. CyB OWJIaH uyeKcH3 apajamiaad, KydcHu3
KHUCJIOTa; pUTMa a3u]l Kuciora Aciiunaan. Macca ynymu 20% raya 0yaraH sput-
Majapu nopmiamra xaBcus. DpuTMma cakiad KyHWIranaa CeKHH IMapyajaHaju.
HNmkopiap, amMmmMuak rugpard OuiaH HeuTpaiaHaau. KoHLEHTpiaaHraH HHUTpaT
KHCIoTa OWilaH peakuusra kupumaaud. OKCHUUTaHUII-KaWTapUIUIl XOCCalapUHU
Hamo€H staau. Konnenrpianran NH; Ba HCI apanamvacu Tabcupu OVitnua «3ap

CyB»ra yxmami (OJITUH Ba IUITATUHAHU SpUTMara yTKazaau

Mr=43,03; d=1,13?; t.=—80°C; teus="+35,7°C.

1. 2HN3 = 3N, + H; (t>300 °C).
2. HNs(cyron.) + H,O «» N3~ + H30%; pKy = 4,72.

3. 2HN3(kon1.) + H,O —— N7 + (NH3;OH)N; (20 °C).
4. HN3(xoni.) + 3HCl(konir.) = NH4Cl + N21 + Clot (xart. Pt).

5. HN3(xonm.) + 3HCI(xomnm.) «<» 2CI° + N,1 + NH,CI,

3HN(koniL) + 11IHCI(komt.) + 2AU = 2H[AUCI4] + 3NH,CI + 3N,1,
2HNa(komit.) + 8HCI(komr.) + Pt = Ho[PtCls] + 2NHLCl + 2N,1.

6. 2HN; + 4HNOs(komL.) = 2N1 + NoO1 + 4NO,1 + 3H,0.



7. HN3(komn1r.) + HNO; = N1 + N,O71 + H,0O (xarin.).
8. HN3; + NaOH(cyroi.) = NaN; + H,0.

9. 2HN3; + M,CO3 = 2MN;3; + CO,1 + H,0 (M =Li*, Na*, K*, Rb*, Cs*, NH").
10. HN3 + NH3-H,0(10%-11) = NH4N3 + H,O0.

11. HN3 + 3HI(xoni.) = N1 + NH4[I(1)2].

12. 4HN3; + 2Na = 2NaN3 + NHsN3 + N21.

NaN3z — HATPHI AU/

OK, CylOKJIaHWIl XapopaTUJaH IOKOPUM Xapoparaa Ku3AUpHITraHa
nopmiamacaad  mapyananaau. CyBma  sAxmm  dpuidad (aHWMOH — Oyinda
ruaposnsnananu).  Kpucran-noruaparmiap xocwn — Kuiamaiau.  Kucioranap
TabCUPUAA TNapyalaHaId; BOJOPOJ, TallOrEHJap, WIIKOPUA METaJUIAPHUHT
HUTPUTIIapu  OwiaH  peakuusra  kupumagud.  OKCHJIaHUII-KaWTapUITHIIL

XOocCcCallapuHA HaMOEH 3TaJIH. AnManIuHUII pCaKknusg-JIapura KUpuiiaiau.

Mr=65,01; d=1,846; teu~200°C; ks=40,8%), 55300

1. 2NaN; = 2Na + 3N, (250 — 300 °C, Bax.).
2. NaNs(cyron.) + H20 = [Na(H20)4]" + N3,
N3~ + H.O < HN3 + OH™; pK,=19,28.

3. NaN3z(y + HCI(20%-mmu) = NaCl + HN31 (20 °C),
NaN; + 4HCl(kxon1r.) = Cl21 + NH4Cl + NaCl + Nzt (kat. Pt).
4. NaN3 + H,SO4(konm.) = NaHSO4 + HN3? (t<10 °C, Bak.).
5. NaNs + H, = NaNH; + N3 (200 °C, NHj3 xymumuanapu, kar. Pt).
6. 2NaN; + 2F, = NaF, + 2N, + 2NaF (90 °C).
7. 2NaN3 + H,SO4(cyron.) + 1, = 2HI + 3N21 + NapSO,.

8. 5NaN; + NaNO3 = 8N, + 3Na,O (350 — 400 °C, Bak.).
9. NaN3 + H2SOg4(cyrom.) + NaNO; = N27 + N,O1 + H20 + NaxSO4 (xaitn.).
10. NaN3 + (NO)CI = NaCl + N2 + N2O (40— 50 °C).

11. 2NaN; + Pb(NO3), = Pb(N3)2] + 2NaNOs.
12. NaN; + AgNO; = AgN;| + NaNOs.



13. 4NaN3(komnir.) + CdCl, = Na[Cd(N3)4] + 2NaCl.

14. NaN; + H3;O"(katuonnt) = HN3 + Na*(karuonwut) + H,0.

N2O — IUA30T OKCH/I

«Kynnupysun rasz». Panrcus ras, tepmuk 6apkapop. CyBaa €MOH 3pHiiau.
Kyunu coByrunranna osputmagan kiarpat NO-5,75H,0  kpucramnanaam.
PeaknmoH KOOWJIMATH TACT, CYIOJTHPWITaH KHUCIIOTaNap, aMMHUAK THIpATH,
KUCIOpOA OWllaH peakiusra KupuimMaimu. KusaupuiraHga KOHIEHTPIIAHTaH
cynbhaT KUCIOTa, BOAOPOJ, MeTaiap, aMMHaK OWJIaH peaKuusAra KUPHIIaIu.
VYraepon Ba dochop-HuHr EHnmmra Epaam Oepaan. Kyucus oKCHIIOBYH, KydCH3

KauTapyB4H.
Mr=44,01; d=12260%; p=197781/n (HIL); tyex=— 90,9 °C;

tain = — 88,6 °C; Vs = 130,00, 62,90, 54,49,

1. 2N,0 =2N; + O, (t> 500 °C).
2. N2O + HySO4(koH1r., uccuk) = 2NO1T + SO21 + H20 (N2 armocdepacuna kaiiH.).
3. N2O + H; =Nz + H,0O (150 - 200 °C).
4. 6N,0 + P4 = P4,Og + 6N, (550 — 625 °C).
2N,0 + C(rpagurt) = CO; + 2N, (450 — 600 °C).
5. N.O + Mg = N, + MgO (500 °C).
N,O + 2Cu = N, + Cu,0 (500 — 600 °C).
6. 3N,O + 2NH3 = 4N, + 3H,0 (250 °C).

7. N,O + H,0 + SO; —— N,t + HpS0q.
8. N2O + 8HCl(konm.) + H20 + 2H[SnCls] = 2(NH3OH)CI + 2H,[SnClg].
9. 5N0 + 3H;SO4(cyrom.) + 2KMnO4 = 10NOT + 2MnSO4 + K;SO4 + 3H0.
NO — A30T MOHOOKCH/I
Panrcus ras, xyk cyrwormmk. Karruk xonarna Tyiauk (N20-), cyrok xonatna
krcMaH (= 25% N20,), ra3 xoaaTaa xy/1a KaM Japaxana auMmepianand. Huxostaa

tepmuk Oapkapop. Cysma &émon »spumitnu. CyB, CYIONTUPWITAH KUCJIOTajap,



UIITKOpPJIap, aMMHUAK TUApaTH OWiaH peaknusra kupuimmMaiian. Kucinopomuu xyna
Te3 OuWpuk-Tupamu (allHWKca coBykKaa). Kusawpwiranga rajoreHiap, Kydwid
OKCHUJIJIOBUMJIAp Ba KadTapyBumiap OwmaH peaknusra kupumaau. NO Ba NO,
HUXOAT/A peaknusara KOoOWmusaTiIM apanamma. KOMIUIEKC XOCWJI — KUJIHII

peaKiysIapyura KMpHUIIaIH.
Mr =30,01; dg=1,269C%2; p=13402 r/n (a.1m.);
teyiox = — 163,6 °C;  tiaim = — 151,7 °C;

Vs = 7,389, 4,710 2 706€9,

1.2NO = N, + O, (t> 700 °C, kar. BaO),
4NO(C) —t N,O + N,Os.

2. 4NO + H,0 —— N0 + 2HNOs (amanyma Gopmaiiam).
3. 4NO + 2NaOH —— 2NaNO; + N,O + H,0 (20 °C),
6NO + 4NaOH = 4NaNO, + N, + 2H,0 (350 — 400 °C).
4. 2NO + 2H, = N + 2H;0 (200 °C).
5. 2NO + 3H; + 2HCl(cyrom.) = 2(NH3;OH)CI (40 °C, kart. Pt/C),
NO + 5H°(Zn, koum. NaOH) = NHs-H,0.

6. 2NO + O, = 2NO;, (20 °C, xyna Te3).
7. 4NO + 4H,SO04(komir.) + O = 4(NO)HSO, + 2H,0 (20 °C).
8.NO + O3 =NO, + O (20 °C).
9. 2NO + E; = 2(NO)E (coBykma; E =F, Cl, Br).
10. 2NO + C(rpa¢urt) = N, + CO, (400 — 500 °C).
11. 10NO + 4P(xu3mi) = 5N, + P4Oqg (150 — 200 °C).
12. NO + Na = Na* + NO (— 50 °C, cyiox NH a).

HUTpO3I

13. 2NO + 4Cu = N, + 2Cu,0 (500 — 600 °C).
14. 2NO + 2H,S = N3 + 2H,0 + 2S5 (300 — 350 °C).
15. 2NO + 2SO0, —— N; + 2503 (20 °C, p),

2NO + HQO(I/ICCI/IK) + SO, = NQOT + H>SO.,.



16. 2NO + Na,S;0, + 2NaOH(cyron.) = N;O1 + 2NaSO0;z + H,0.

17. 2NO + 4H,SO04(cytomn.) + 6CrSO; = (NHsOH)2S0, + 3Cra(SO4)s.

18. 2NO + 14HCl(komi.) + 4H[SNCls] = NH,CI + (NHsOH)CI + 4H,[SnClg] +
+ H,0.

19. 2NO + H,0 + 3HCIO = 2HNO; + 3HCI,

2NO + 3H,SO4(kom1L.) + 2CrOz = 2HNO3 + Cra(SO4)s + 2H;0.

20. 4NO + [Fe(CO)s] = [Fe(NO)4](xopa) + 5CO (44 — 45 °C, p),
NO + 5H,0 + FeSO; —— [Fe(NO*)(H20)5]SO4(xyurup) [20 °C].
21. NO + CuCl; = (NOM[CuCl,] (20 °C, oyranoa-1 na).
22. NO Ba NO; apanammMacu peakiusiiapu:

a) NO + NO; = N,O3 (— 80 °C);

b) NO + NO; + H,0(6yr) <> 2HNOzr), NO + NO; + H20 = 2HNO2(op);

c) NO + NO; + 2H;SO4(cyBcm3) = 2(NO)HSO,| + H,0O (20 °C);

d) NO + NO; + 2NaOH(coByk) = 2NaNO; + H,0,

NO + NO; + Na;CO3 = 2NaNO; + CO, (450 — 500 °C);

e) NO + NO, + 2HCIO(xomrr.) = 2(NO)CIO, + H,0.

N203 — IMA30T TPHOKCHU/L

Kyk cytoxnmuk, tepmuk 6exapop. Xona xapopatuga 90% NO Ba NO; ra
napyana-Haau xamaa Kyarup panrra Ooysiaam (NO), kaiiHamr xapopartura sra
smac (oupurun NO Oyrmanaau). KaTTuk xonataa ok €ku KYKUMTUpP Moana. MoH
tyswmuira sra (NO*)(NO;) — Hutpasun Hutputr. [a3 xonarma MOJIEKYISp
ty3uummra sra; ON — NO,. Kucnoranu xoccann HaMOEH 3Taay; CyB, HUIIKOpIap,

aMMHMaK TUAPATH OMJIaH peaKIyara KUpHIIaa, METalUIapHU OKCHUJTANIH.

Mr =76,01; dg=1,447®; tee=—101°C;

1. N2O3; = NO; + NO (5-100 °C).
N2O3) <> NO; (N2O3 naru sputmacu) + NO?T (t>40 °C).



2. N»,Os3 + H,O(coByk) ——> 2HNO, [anuxporu NO(OH) + N(H)O,],

3N203 + H,O(uccuk) = 2HNO3 + 4NO*T,

N;Os) + H20(6y%) <> 2HNOs).

3. N,Os + 2NaOH(cyor.) = 2NaNO; + H,0.

4. N;Os + 2(NHyH,0)[cyion.] = 2NHaNO; + H0.

5. 2N,05 + O; = 2N;04 (= 10 °C).
6. N2Os + 3CU = N, + 3CuO (600 °C).
7. N2O3 + 3H,SO4(cyBeus) «» 2NO* + 3HSO, + H30".

NO2 — A30T JUOKCH

Kynrup rasz. 135 °C nan rokopu xapopataa MOHOMED, XOHa Xapopatuaa NO;
Ba yHUHT aumepu NoOs nmaH mOopaT KU3WI-KYHFUp paHriu apanamma. Cyrok
xonaraa oK. COByK cyBJa SIXIIHM dpuiian (TYHMHTaH SpUTMACH — OYMK-SIIWI), Y
Ownan TYIWK peaknusira kupumagu. Mmkopnap Owinan Tabcupiamanu. Kyna
Kywin okcuainoBur. Mertamwiapuu kopposusutaiinu. NO; Ba NO apamamma

HUXOAT/AA PeakmoH KoOmmmaTiau (296 ra kapanr).
NO2: Mr=46,01; p=2,0527 r/n (1.m1.);

NOs: Mr=92,01; du=1536; de=14910; toe=—11,2°C.

1. 2N02(C) = N204(C) «— NO"+ NO3z~ (— 11,2 mau + 20,7 raqa),
N2Ougy <> 2NOz) (20,7 — 135 °C).
2. 2NO, = 2NO + O, (135 - 620 °C).

3. 4NOy() + H20O(coByk) = 2HNO3 + N,Os3,

3NO; + H,O(uccuk) = 2HNO3 + NO1.

4. 2NO; + 2NaOH(cyron.) = NaNO; + NaNOj3 + H,0.
5. 4NO; + O, + 2H,0 = 4HNO;,

4NO; + O2 + 4NaOH(uccuk) = 4NaNO3 + 2H,0.

6. NO; + HCl(cyron.) + 5H°(Zn) = (NH30H)CI + H,0.



7. 2NO; + 7TH, = 2NH3 + 4H,0 (KaT. Pt, NI)

8. 2NO, + F, = 2(NO,)F (20 °C).
9. 2NOy( + KE = (NO)E + KNO; (E = Cl, Br).
10. 2NO, + 2Cl,0 = 2(NO,)CIO + Cl, (0 °C).

11. 2NO;, + H510g = 2HNO3 + HIO3 + H»0.
12. NO, + HzO(I/ICCI/IK) + SO, = H,SO,4 + NOT

13. 2NO; + 2S5 = N, + 2S0,, 10NO; + 8P = 5N, + 2P4049 (130 — 150 °C).
14. 6NO; + 2CS; = 3N2T + 2CO,1 +4S0; (20 °C).
15. 2NOy) + Na = NO1 + NaNOs, NO; + K = KNO, (20 °C).
16. 6NO; + Bi = Bi(NO3)3; + 3NO (70-110 °C).
17. 2NO; + 4Cu = N, + 4CuO (500 — 600 °C).
18. 2NO; + [Ni(CO)4](¢) = Ni(NO,), + 4CO? (2530 °C).
19. 4NO; + 3H,SO4(cyroi.) + 6FeSO4 = N2T + 3Fe,(S04)3 + 2H20 + 2HNO:s.

20. NOz(tyroBun HNO3) + Ho(PHO3) = H3PO4 + NO?T (30 —50 °C).

21. 2NO; + 3H,SO4(cyBcu3) <> NO* + NO, + 3HSO4 + H30",

N2Os — IMA30T HEHTAOKCH I

Hurpar aarmppua. OK KaTTHK MOJJIa, ra3 Ba CYHOK XOJa paHTCH3.
Kuznupun-ranaa xailganaayd Ba CYIOKJIaHaad, xoHa xapoparuga 10 coarnma
napyananaau. Karruk xomataa won tysuwiuinra sra: (NO2")(NOs) — Hutpowmi
HuTpat. Kucnora-mm xoccanapHu HaMOEH dTau; CyB, MIIKOpJIap, aMMHAK THAPATH

Omtan pcaKnusiara Kupuuaau. }Ky):[a Ky4JIr OKCHUAJIOBYM.

Mr=108,01; du=1,642; teoc=41°C (p).

1. 2N,05 —5 4NO, + O, (20— 50 °C).
2. N2,Os + H,0 = 2HNO:s.

3. N,0s + 2NaOH(cyon.) = 2NaNOj + H,0.

4. N,Os + 2(NHzH;0)[cyion.] = 2NHaNOs + H,0.

5. N2Os + H,0(cyscn3) = HNO; + HNO, [anukporn HNO,(0,?)] (— 80 °C).



6. N2Os(¢) + 2NH3 = H,0 + 2(NO2)NH; (HuTponn amun).

7. 3N20s + Al,03 = 2AI(NO3)3 (35-40 °C).
8. N2Os + 5Cu = 5Cu0O + N, (500 °C).
9. N2Os + HCIO4(cyBcu3) = (NO,")CIO, + HNO:s.

10. N2Os) «» NOz + NO3~, N2Os(x) <> N2Os() (t<32°0C).

HoN2O> — TMITIOHUTPUT KUCJIOTA

OK, KaTTUK MOJJa, THUPOCKOMHK, XaBO KHUCJIOPOAHWTa ce3rup. MexaHuk
TabCUP OCTHIA €KUM XOHA XapopaTuaa y3-y3uaaH muamariu mapdaranaan. HON =
NOH rty3wmumra sra. CyBaa sixmu >puiinu. XKyma kyucus kuciora. Mikopiap

OwiaH HelTpamaHaau. Kydcus oKCUJI0BYM Ba KATapyBUH.

Mr =62,03.

1. HoN50; = H,0 + N,O (20— 25 °C).
2. HoN20(cyrom.) + H,O < HN,O, + H30; pKy = 7,70,

HN,O,~ + Hy0 <> NpO2% + Hs0*: pKy = 11,70,

3. H2N,0; + 2NaOH(komir.) = Na;N,O; + 2H,0.

4. HN,0, + HCl(cyton.) + 6HY(ZNn) ——> NoHsCl + 2H,0.

5. 2H2N20; + 30,(xaBo) ——> 2HNO, + 2HNO:s.

6. H,N20O, + 3H,0 + 31, = HNO3; + HNO, + 6HI.

7. HoNoOj + HNOs(komm.) —*—> HNOs + NyT + H0.

8. 5HoN20,+12H,504(cyrom.) +8KMNO4=10HNO3+8MnSO4+4K,S04+12H,0.

NazN20O2 — HATPU TMIIOHUTPUT

Ok, ku3aupwiIragaa mapyananaad. Xasoga Oapkapop. CoByK cyBa sIXIu

spuiian (aHWoH Oyimya kyunu rtuaponusnananu). HNO, Ounan peakiusra



kupuimmanau. Kucnoramap Ttabscupuaa napyanaHaav, KydCu3 OKCHJUJIOBYM-

KauTapyBUH XOcCcalap-HU HAMOEH ITaJN.

Mr =105,99; d=2,466.

1. 4NazN,0O; = 3N, + NaNO; + NaNO3 + 3Na,O (335 °C).
2. NazN202-nH,0 = NazN,O; + nH,O (60 — 120 °C, Bak., n <9).
3. NazN2O;(cyron.) + 8H,0 = 2[Na(H,0)4]* + N2O,%,

N20,% + H,0 «» HN,O, + OH~; pK, = 2,30.

4. NaoN,O; + 2HCl(kon1.) = 2NaCl + H,O + N,O? (kaiiH.),
NazN,0O; + 2HCI = H,N,0; + 2NaCl (0 °C, adpupma).

5. NazN2O; + 2H,0 + 4H°%(Zn, korn. NaOH) —— 2NH,OH + 2NaOH.

6. NazN,O; + 3H,0 + 31, —5 NaNOs + NaNO, + 6Hl,

3Na:N;0; + 4H,0 + 8KMnO, = 6NaNO; + NaNO, + 8MnO, + 8KOH  (kaiim.).
7. NazN20; + CO, = N;O + Na,COs (250 — 350 °C).
8. NaoN,0; + 2AgNO; = AgoN,0,] (capuk) + 2NaNOs.

HNO, — HUTPUT KUCJIOTA

OpkuH xonna ¢dakat ra3 (azama OYIUIIKM MabIyM, CYBJIM SpUTMalapia
maRxya Oymaau. Mkkura tayromep crpykrypara sra: NO(OH) Ba N(H)O. (xona
Xapopa-tuga Oup-Oupura YyTuO Typaau). KoHIEHTpjaaHraH 3puUTMalapd —
XaBopaHr, cyronrtupwirad sputManapu panrcu3. NO(OH) rtysuwnwmmpa kydcus
KucioTanmd  xoccanapuu  HamoéH otamd, N(H)O, Ty3wimmpga —kucioTa
xucobnanManau. WMmkopnap, aMMHuak rufpatd OWjiaH HeWTpayuiaHaad. AToMm
XOJIIaT! BOAOPOJ, KUCIOPOJ, BOJOPOA TEPOKCHA OWIIaH peaKiusra KUpPUIIaIu.

Kyucus okcuiimaHum-KanTapuiviln XOCCalapUuHU HAMOEH ITaIu.
Mr =47,01.
1. 2HN02(F) «— NO + NO, + H,0,
3HNO2¢,p) = HNO3 + 2NO + H,0 (t>100 °C).



2. HNOy(cyrom.) + HO(coByk) «» NO;~ + H30*; pKy = 3,29.

3. HNOy(kon11.) + H30" «» NO* + 2H,0 (60%-m1 HNO3 na).
4. 2HNO; < NO* + NO; + H,0 (0 °C, 30%-mu HNO3 n1a),
NO*™ + NO; < N;Os.

5. HNO; + NaOH(cyron.) = NaNO; + H,0.

6. HNO; + NH3-H,O(komir., coByk) = NH;NO, + H,0.

7. HNO; + HCl(cyron.) + 6H(Zn) = NH,CI + 2H,0.

8. 2HNO; + O, —— 2HNO;.

9. 2HNO; + 6HI = 3l,| + 2NO1 + 4H,0 (N20 kymumyacu).
10. HNO; + H,0;(kon11.) «+» HNO(O,*) + H,0 (0 °C).
HNO, + H,0,(komn1r.) = HNO3 + H,0 (xaitn.).

11. HNO3(komtr.) + NoHa = HN3 + 2H,0.

12. HNO, + NH,0H = H,N,0; + H,0.

13. 2HNO; + 3H,SO4 + 6FeSOu(konit.) = N1 + 3Fex(SO4)s + 4H,0.

14. 5HNO,(xom1r.) + HNOs(cyton.) + 2KMnO, = 2Mn(NO3); + 2KNO; + 3H,0.

NaNO, — HATPUI1 HUTPUT

Ok, mapuanaHMail CyIOKJaHaaWd, KU3OUPUII JaBOM OJTTUPHITaH]Ia
napuananagu. Kypyk xonartma xaBoja Oapkapop, HaM XO0J/1a XaBO KHCIIOPOIU
OWMIaH OKCHANA-Haau. EpyFamkna KucMaH mapJanaHaay Ba caprasmn. CyBaa sSXIm
spuiinn  (aHWOH Oyiinua rTuAponM3naHanau). Kpucramwioruapariap  XOCHI
KWIMaiau. DpuT™Maaa OKCUIJIOBUM Ba KaTapyBUM; KOHILEHTPJIAHTAH KHUCJIOTanap,

Ky4J1 OKCHUAJIOBYM Ba KaﬁTapquI/map Omtan peaKnuusara Kupuinaiau

Mr=69,00; d=2,168; teux=271°C; ks=282,99 135560,

1. 4NaNO; = 2Na,0 + 2N, + 30, (700 — 900 °C).
2. NaNOy(cyroi.) + 4H,0 = [Na(H,0)4]" + NO, (pH > 7).
3. NaNO, + HCl(cyioi.) = NaCl + HNO; (20 °C).

4. 2NaNOy(tyiinnran) + HoSO4(konir.) = Na;SO4 + NOT + NO2T + HoO  (kaiin.).



5. 2NaN02(K) + 2HN03(KOHH.) = 2NaNO; + NOzT +NO1T + H,O0.
6. NaNO, + 6H°(Zn, xonu. NaOH) = NH31 + NaOH + H,0 (xaitn.).

7. 2NaNOy(cyrom., uccuk) + O, —— 2NaNOsa.

8. NaNO; + F, = NO,F + NaF (200 °C).
9. 2NaNO; + 6Na = 4Na,0 + N, (350 — 400 °C).
10. 2NaNO; + 2Na = NasN;04| (capuk) [ 40 °C, cyrok NH3 na].
11. 2NaNO; + 4Na(Hg) + 2H,0 = Na;N,0,| + 4NaOH (3Tanoama).
12. 2NaNO; + 4Na(Hg) + 2H,0 + 2AgNO; = Ag2N20,] + 4NaOH + 2NaNOs

(0 °C),
Ag2N20; + 2HCI = H2N,0, + 2AgCl | (3pupma).

13. 5NaNO; + 3H,SO4(cyroin.) + 2KMnO4 = 5NaNO3 + 2MnSO, + 3H,0 + K;SO..
14. NaNO; + H,0;(uccuk) = NaNOs + H,0.

15. 2NaNO; + 2H,SO4(cyrom.) + 2Nal = 2NO1T + 12| + 2H,0 + 2Na,SO,.

16. NaNO; + H2SO4(cyromn.) + NaN3 = N27 + NoO1 + NapSO4 + H,0 (xaiin.).
17. 2NaNO,(tyiinn.) + (NH4)2SO4(tyiiun.) = 2N,1 + Na,SO,4 + 4H,0 (xaitn.).

KNO;, — KAJIUI HUTPUT

OK, TUrpOCKONUK, MapyajiaHMaid CYIOKJIaHaIu, YyFIaHTUPWITaHaa MapyajiaHaju.
Kypyk xomatma xaBoma Oapkapop, Ham xosarna O, OujlaH OKCHJJIaHAJIH.
EpyFmukaa xucman napuananany Ba caprasan. CyBaa sKy/a sSXIIN dpHiian (aHHOH
Oyiinua tuaponusnananu). Kpucrammoruapaminap Xocwsl KuIMaiaud. DpuTMana
OKCHJJIOBYM Ba KaWTapyBYMW; KOHUEHTPJIAHTAH KHUCJIOTajlap Ba KaWTapyBUWIap

OuJiaH peakuuara KUpuIaam.
Mr =85,10; d=1,915; teyo=440°C;

ks = 306,729,  376®0),

1. 4KNO, = 2K,0 + 2N + 30, (900 - 950 OC).
2. KNO(cyrom.) + 6H,0 = [K(H20)s]" + NO,



NO, + H,0 <> HNO, + OH~; pK, = 10,71.

3. KNO; + HCl(cyron.) = KCI + HNO; (20 °C).
4. 3KNOy) + 2HCl(kon11.) = 2KCI + KNO3 + 2NO?T + H,0 (kaiin.),
KNO; + 2HClI(kon11.) = (NO)CI + KCI + H,0 (20 °C).

5. 2KNO(tyiinaran) + HoSO4(konir.) = KoSO4 + NO2T + NOT + H20.
6. 2KNOyx) + 2HNO;3(kon1.) = 2KNO3 + NO,1T + NO1T + H20.

7. 2KNO,(cyron., uccuk) + O, —— 2KNOs.

8. KNO; + H,0;(uccuk) = KNO3 + H,0 (cyrom. H,SO4 11a),
KNO; + H,O + Br, = KNO; + 2HBr.

9. 5KNO; + 3H2S04(cyroi.) + 2KMnO,4 = 5KNO3 + 2MnSO4 + K3SO4 + 3H20,
3KNO; + 4H,SO04(cyromn.) + KyCryO7 = 3KNO;3 + Cry(SO4)3 + 4H,0 + K,SO4.

10. KNO; + 6H%(Zn, xoun. KOH) = NH31 + KOH + H,0 (xaiin.).
11. 2KNOy(tyiinaran) + (NH4)2SO4(Tyiimaran) = 2N,1 + KSO4 + 4H,0 - (kaidH.).
12. 2KNO; + 2H,S04 + 2KI1 = 2NO7T + 1] + 2H,0 + 2K,SO0..

13. 2KNOyx) + 2H2S04 + 2FeSOuq) = 2NOT + Fep(S04)s + KoSO4 + 2H,0.

14. 3KNO; + Cr,03 + KNO3 = 2K,CrO4 + 4NO (400 — 500 °C).
15. KNOy(konir.) + NH4ClO4(koni.) = KCIO4| + NH4NO; (t<15°C).
16. 2KNOy(cyromn.) + 2AgNO; = (Ag — ONO, Ag — NOy)| + 2KNOs,

KNO;(konir.) + AgNO, = K[Ag(— NO>)].

NHsNO2 — AMMOHMI1 HUTPUT
Ok, cakymanranga oekapop (caprasau), KU3IUpUIraHaa napJyaiaHaad. XaBo
KHUCJIO-pojura ce3rup (aiiHuKca HaMm Xoiaa). CoOByK CyBlia SXIIW dpUNIU (KaTUOH
Ba aHWOH OYyimya ruaponusiaa”aau). Kpucrammoruapariap XOCHJI KUJIMAaIH.
Hccuk cyB Ba HIIKOpJapaa napyainanaad. OKCUAJIOBUN-KAaUTapyBYU XOCCAapUHU

HaMOEH STau.

Mr=64,04; d=1,69; ks=180,14% 300©%,

1. NHsNO, = N, + 2H,0 (60 — 70 °C).
2. NH4NOz(cyton.) = NH,* + NO,,



NHs* + 2H,0 <> NH3-H,0 + H30"; pKi = 9,24,

NO; + H,O < HNO; + OH; pK,=10,71.

3. NH4NOx(konm.) = N2t + 2H,0 (kaiin.).
4. NHsNO; + HCl(cyron.) = NH4Cl + HNO, (20 °C).
5. NH4sNO; + NaOH(komn1r.) = NaNO; + NH31 + H,O.

6. 2NHsNO3(cyron.) + 0; — 5 2NH,NO:s.

7. BNHsNO; + 3H,SOs(cyton.) + 2KMnO; = 5NHsNO; + 2MnSO, + 3H,0 +
+ K,SOu.

8. 2NHsNOzg9 + 2H,SOu(cyron.) + 2FeSO; = 2NOT + Fex(SOu)s + (NH4)2S04 +
+ 2H,0.

HNOs — HUTPAT KMCJIOTA

PaHrcu3 cyrokJInK, HUXOSATIa THPOCKOMHK, EPYFINKIA Y30K TypTraHIa Capuk
panrra 6ysnamu. CyloK X0Jj1a Ky@wId aBTOMOHJIAHTaH. A30T OKCUJJIAPUHU SIXIIH
spuTamy («TyTOBYM» KHCIIOTA — KU3FUII-KYHFUp cylokmuk, d = 1,56%°). Cys 6unan
YEeKCH3 apanamaigd. A3eoTpon apanalima KypUHUIIWIA OAAWM IIapouTAa
xalpanaau (Macca yaymm 68,4% HNOs, d = 1,41@9 t;, = 120,7 °C). Ukku xun
HNO;3-H,O (anukporu HsNO. — opronuTpaTr kucnora, teux = — 37,8 °C) Ba
HNO3:3H20 (teyiox = — 18,47 °C) ruapaTinapHu XOCHI KWIAAW. JPUTMAA KYyWIH
KHCIIOTa: WIITKOpPJIap, aMMHaK THApPATH OWIIaH HEHTpalIaHaJH, acOCIu OKCHIIap,
THAPOKCUJIAp, KYUYCH3 KHUCJIOTa Ty3Jlapu OwiaH peakuusra kupumanu. Kydin
OKCHUJJIOBYH, METaJiap, MeTajuiMaciap, TUIMUK KalTapyBumiap OujiaH TabCUpJia-
magu. Konnenrpmanran kuciora Al, Be, Bi, Co, Fe, Nb, Ni, Pb, Th, U Hnu
naccuBmaiau, Au, Ir, Pt, Rb, Ta, W, Zr ounan oupukmaiiau. KpeMuunii 1uokcuaHu
emupmaiinu. Konnentpianran HNOs; Ba HCI spurmacu («3ap cyBu») Kywin
OKCHU/JIOBYMJIMK Tab4yHMpra 3ra, OJTHH Ba IJIaTUHAHU 3puTaau. KoHIEHTpIaHTaH
HNO; Ba HF apamammvacu Oynnman xam daon xucobmanagu. CyBCcu3 KuCiIoTa —

MIPOTOHJIA SPUTYBYMU.

Mr=63,01; d=1503®; tuye=-41,6°C; tem="+82,6°C.



1. 4AHNO;3; < 4NO; + 2H,0 + O,1 (20 °C, épyrnmukna).
2. HNO3 + H,0 = NO3™ + H30".

3. HNOg3(cyromn.) + NaOH = NaNO3 + H,0,

HNOs(cyroi.) + NH3-H,0 = NH4NO3 + H20.

4. 2HNO;3(2 — 3%-1m) + 8H%(Zn, cyron. H,SO4) = NH;NO; + 3H,0,
2HNO;(5%-1m) + 8H(Mg, cyromn. H,SO,) = N,O?T + 5H-0,

HNO3(30%-1m) + 3H%(Zn, cyron. H,SO4) = NO + 2H,0,

HNO3(60%-11) + 2H°(Zn, cyron. H,SO,) = HNO, + H,0 (xat. Pd).
5. 2HNOs(konir.) + Ag = AgNO3; + NO21 + H20.

6. 8HNOs(cyrom.) + 3Cu = 3Cu(NO3), + 2NO7T + 4H,0,

10HNOs3(cyrom.) + 4Mg = 4Mg(NOs), + N,OT + 5H,0 (H2 xymmmyacw),
12HNO3(cyrom.) +5Sn —— 5Sn(NO3), + N1 + 6H,0 (NO kyuumuacw).
7. 30HNO3(k.cyrom.) + 8Al = BAI(NO3); + 3NH4NO3 + 9H,O  (H2 xymumuacw).
8. 12HNO3(k.cyron.) + 5Fe = Fe(NOg3)s + N21 + 6H20 (0-10°0C),

4HNOgs(cyromn.) + Fe = Fe(NOg3); + NO?T + 2H,0.
9. 4HNOs(komi1., uccuk) + Hg = Hg(NO3); + 2NO,1 + 2H,0,
8HNOs(cyroi., coByk) + 6Hg = 3HQ2(NO3), + 2NO?T + 4H,0.

10. 4HNO3(xonm.) + Ge —— GeO,| + 4NO,?1 + 2H,0.

11. 6HNO;3(koni1.) + S = H,SO4 + 6NO,1 + 2H,0 (kaiin.).
5HNO;(konir.) + P(ku3mi) = HsPO,4 + 5NO,1 + H,0O (xaitn.).
12. 10HNOg3(koHiI., uccuk) + 1, = 2HIO; + 10NO,1 + 4H,0.

13. 2HNOs(cyrom.) + MgO = Mg(NOs), + H,0.

14. 2HNOs(cyrom.) + Cu(OH), = Cu(NO3), + 2H,0.

15. 4HNO3(komnir.) + Naz[Zn(OH),] = Zn(NOg3), + 2NaNO; + 4H,0,
2HNOs(cyrom.) + Naz[Zn(OH)4] = Zn(OH),| + 2NaNO; + 2H,0.

16. 2HNO; + Na,CO3; = 2NaNO; + CO,1 + H-0,

2HNO3(k.cytoin.) + CaSO; = Ca(NOs), + SO21 + H20.

17. HNOs(koni.) + KF) = KNO3z + HF1.

18. 3HNO;(cyrom.) + [Ag(NH3),]JOH = AgNO3 + 2NH;NO3 + H,0,



6HNO;3(xoni.) + [Ni(NH3)s](NO3)2 = Ni(NO3), + 6NH;NOs.
19. HNOg(KOHH.) + HzOz(KOHH.) — HNOz(OzZ_) + H,0.
20. 2ZHNOg3(koH11., uccuk) + SO, = HSO4 + 2NO, 1.

21. 2HNOg3(koHnir.) + As;03 + 2H,0 = 2H3AsO,4 + N2O37 (0 °C),
AHNOj3(komir.) + As;03 + H,0 = 2H3As0O,4 + 4NO,1 (xaiiH.).
22. 6HNO3(60%-mm) + HI = HIO3; + 6NO,1 + 3H,0 (xaiin.),
AHNOs(kon1r.) + 3Kl = K[I(I)2] + 2NO21 + 2H20 + 2KNO; (20 °C).

23. 2HNO;(cyrom., coByk) + 3H(PH,0,) —— 3H,(PHO3) + 2NO1 + H0.

24. AHNOg3(koHn1r.) + MCl; = M(NOs3); + 2HCI + NO,1 + H20 (M =Fe, Cr).
25. 2HNO3(koH11., coByK) + H,S(Tyitmaran) —— S| + 2NO,1 + 2H,0,
AHNOg3(xomn1r.) + Na S = 2NaNO; + 2NO,1 + S| + 2H,0,

8HNOs3(komir.) + CuSy, = CuSO4 + 8NO,T + 4H,0 (kaiin.).
26. HNOs(komnir.) + Na(SOsNH2) = NaHSO,4 + (NO;")-NH; .

27. HNO3(xon1.) + 3HCl(xonw.) <> (NO)CI + 2C1° + 2H,0 (20 °C),
2HNOs(konir.) + 6HCI(koni.) = 2NO1 + 3Cl,T + 4H,0 (100 — 150 °C).

28. HNOs(konir.) + 4HCl(xon.) + Au = H[AuUCl4] + NO?1 + 2H.0.
29. 4HNOg3(kon1.) + 18HCl(kon1r.) + 3Pt = 3H,[PtCls] + 4NO7T + 8H,0.
30. 4HNOg3(konir.) + 18HF(konir.) + 3Si = 3H;[SiFg] + 4NO7T + 8H,0,

2HNOs(kon11., uccuk) + 4HF(konm.) + W —— H,[WO,F,4] + 2NO? + 2H,0.
31. 2HN03(CYIOJI.) + 3HQSO4(CYIOJ'I.) + 6Hg =2NO1T + 3Hg2804l + 4H,0.

32. 2HN03(KOH]_1) + HZSO4(KOHH.) + ZHZO anextpoms , (HY —xaromma) S

— (NH30H),SO;, (karon) + 30,71 (anox) [t <15 °C].
33. 4HNO3(tyroBun) + P4O19 = 2N20s + 4HPO; (O, + O3 armochepacua).
34. HNOs(cyBcms) + F, = (NO,)OF + HF (20 °C).
35. HNOgs(cyBeus) + HSO3Cl = (NO2)CIT + HaSO4 (0 °C).
36. HNOs(cyBcus) + 2HCIO4(cyBens) = (NO,)CIO, + HCIO4H,0 | (20 °C).

37. HNOgs(cyBeus, coByk) + 2HF ) <> HoNO3™ + HF -,
HNOs(cyBcus, uccuk) + 4HF ) <> H3O" + NO,* + 2HF,.
38. HNOg(CyBCI/IB) + 2503 < NO," + HS,07,



HNOs(cyBcus) + 2H,SO4(cyBens) «» H;O™ + NO,* + 2HSO, .

39. 6HNOgs(cyBcusz) + 2K4[Fe(CN)s] = 2K;[Fe(NO")(CN)s] + 2HCN + O,1 +

+ 4KNO;3 + 2H,0,

3HNO;(komnir.) + K4[Fe(CN)g] = NO,T + HCNT + K2[Fe(H20)(CN)s] + 2KNO3
(xaitH.).

40. HNOs(cyBcu3) + KNO3; = K™ + [H(NO3),] .

41. 3HNO;(cyBcus) «» HoNOs™ + [H(NOs),]; pKs® = 1,70,

HoNO3™ <- NO2* + H,0, [H(NOs)2] + H2O «» H30" + 2NOs3.

NH.Cl — XJ1I0PAMUH

Panrcus, moiicumon cyrwkiuk. Kyihn xapopatmnapaa napyanaHaau, NHs
atMocde-pacuna Oapkapop. OpraHuk paaukaiap KAPUTWITAHIA  sHaja
Oapkapopnamanan. CoByK cyBla fAXIIU JSpuiiiud, cekuH napuyanaHagu. Cyscus
spuTyBUMWIapaa HucOatan Oapkapop. Hccuk cyB, KuciaoTanap, HIIKOpJiap
TabCUpHUAA TYIUK mapya-naHagu. OKCUIaHUII-KAaUTapUiIuil — XOcCcalapyuHU

HaMOEH KWJIaIx.

Mr=51,48; teim =066 °C.

. 3NH,CI = N, + NH.CI + 2HCI (t>-40°C).
. NH,Cl(xon1.) + 2H,0 < NH3-H,0 + HCIO (t<10°C).
. 3NH,CI + 3H,0 = 3NH31 + 2HCI + HCIO3 (60 — 80 °C).
. NH.CI + 2HCl(xon11.) = NH,CI + Cl1 (20 °C).

. 4NH,CI + 4NaOH(cyron.) —— N,?1 + 2(NH3z-H,0) + 3NaCl + NaClO + H,0.

. NH,Cl(xon.) + NH3-H2O(cyrom.) <> NoHs™ + CI~ + H,0.

. 2NH,Cl + N2H4-H20 = N21 + 2NH4CI + H,0 (xat. CuCly).
. 2NH,CI + NaClO(konm.) + 2NaOH(konir.) = N21 + 3NaCl + 3H,0.

. NH.CI + 2H,0 + 2Kl(cyron.) = NH3-H,0 + I, + KOH + KCI.
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NF3; — A30T TPUPTOPU/L



Panrcu3 ra3. Tepmuk Gapkapop (EsN man dapxm, 6yana E = CI, Br, I). CoByk
CyBlla SIXIIM JSpuiau (Tuapoiu3iananu). Vccuk CcyB, HIIKOpiap TabCUPUIA

napyanaHagu. PeakiimoH KOOMIUATH MacT (XaTTO KU3AUPWITaHIa XaM).
Mr=71,00; dg=1,885C19; p=3168 r/n (m.uL);

teyiox = — 206,78 °C;  tyqin = — 129 °C.

1. 2NF3; = N; + 3F; (t> 600 °C).
2. 3NF3 + 5H,0 —— HNO; + 2NO1? + 9HF? (KaiiH.).
3. 2NF;3 + 3H,0(0yr) «» N,O3; + 6HF1 (0 °C, a7eKTp paspsan).
4. NF3 + 4NaOH(xomir., uccuk) = 3NaF + NaNO; + 2H,0.

5. 2NF3 + 3H; = N, + 6HF (mexTp paszpsn).
6. 2NF; + O, = 2NOF3 (— 196 °C, anekTp pa3psan).
7. NF3; + 3S = S(N)F + SyF; (400 °C, Bak.).
8. 4ANF3 + C(rpadur) = 2N,F, + CF4 (350 — 375 °C).
9. 2NF3 + Cu = N2F4 + CuF; (375 °C).
10. NF3 + NH;F = N, + 4HF (600 — 700 °C).
11. NF; + EFs + F, = (NF4)[EF¢] (E = As, Sb; YBb-nypnanTtupwuii).

(NO)F — HUTPO3UT ®TOPHU/I

Panrcuz raz, kykumtup cyrokiauk. Tepmuk Oexapop. ConbBariiap XOCHII
kb HF ga sixmm spuiinu. CyB, UIKopiap, aMMHUaK TMApaTH OWJIaH peakuusra

kupuiaan. dochop, KpeMHHM Ba KPEeMHUN TUOKCHUI OWJIaH MUIAATIA OUPHUKAIH.
Mr =49,00; du=1,719, d=1,3260%; p=2,335r/n (muL);

teyiox = — 132,5 °C; tiain = — 99,9 °C.

1. (NO)F + H,0(coByk) = HNO; + HF,
3(NO)F + 2H,0O(uccux) = 2NO?T + HNO; + 3HF.



2. (NO)F + 2NaOH(cyrom., coByk) = NaNO; + NaF + H,0,
(NO)F + 2(NH3-H2O)[cyrom., coByk] = NHsNO; + NH4F + H,0.

3. (NO)F + nHF ¢ <> (NO)F-nHF (n=3,6).
4. (NO)F + O3 = (NO)F + O; (20 °C).
5. (NO)F + F, = NOF; (20 °C).
6. (NO)F + OF, = O, + NF; (20 °C).
7. 5(NO)F + P(xu3mn) = PFs + SNO (20 °C).
8. 4(NO)F + Si = SiF, + 4NO (20 °C),
4(NO)F + SiO, = SiF; + 2NO + 2NO; (20 °C).
9. (NO)F + CIFs = (NO*)[CIF,] (— 25 °C).

(NO)CI — HUTPO3HJI XJIOPH I

KoBokpaHr-capuk ras, capfUll-KU3WI CYIOKJIWK. TepMuK OeKapop, XOHa
xapopartujia napuaiana Oonwiaiau. Epyrnukka cesrup. CyB, uIIKopiap OwiiaH
Tabcupiamagi. OKCUAIOBUM-KAUTApyBUM XOCCAJIAPUHM HAMOEH 3Tagu. Meran-

JAPHU KYWIH KOPPO3USIaANIN.
Mr = 65,46; d¢) = 1,59269:  ©=2,992 r/n (n.11.);

tconK =-— 59,6 OC; tKaﬁH =— 5,4 °C.

1.2(NO)Cl1 < 2NO + Cl; (25100 °C).
2. (NO)CI + H,O(coByk) = HNO; + HCI,

3(NO)CI + 2H,0(uccuk) = HNO3 + 2NO1 + 3HCI.

3. (NO)CI + 2NaOH(coByk) = NaNO, + NaCl + H,0,

3(NO)CI + 4NaOH(uccuk) = NaNO;3 + 2NO1 + 3NaCl + 2H,0.

4. (NO)CI + O3 = (NOR)CI + O, (20 °C).
5. 4(NO)CI + Si = SiCl, + 4NO.

6. 3(NO)CI + Fe = FeCl; + 3NO.

7. 2(NO)CI + 2HI(cyromn.) = I2| + 2NO?T + 2HCL



8. 2(NO)CI + 3H,0 + 250, = N,O1 + 2H,SO4 + 2HCI.
9. (NO)Cl(g <> NO* + CI".

(NO2)F — HUTPOUT ®TOPU/I

PaHrcu3 ras Ba CyIOKIMK, OK KATTHK MOJUIa. YpTaua KH3IMPHIraHIa
napyanaHagu. Cywok HF ga conpBatnap xocun kuinaau. CyBaa TUAPOTIU3IAHAIM,
UIIKOpJIap, KpeMHUW OwiiaH TabcuUpiamiagd. Bomopona, OATHHTYTYpT, YIIIepos
OwnaH peak-uusAra KUpuinaad. MetamnapHu Kywid kopposusuiaiian. CumoOna

abcopOuusia-Haau.
Mr =65,00; du =1,924, dg=1,492C7); p=290r/n(mm);

teyiox = — 166,0 °C; e = — 72,4 °C.

1. 2(NO,)F = 2(NO)F + O, (300 °C).
2. (NO)F + H,0 = HNO; + HF.
3. (NO,)F + 2NaOH(cyron.) = NaNOs + NaF + H,0.

4. (NO2)F + nHF ¢ <> (NOZ)F-nHF (n = 3,5; 4; 5,25 6,67).
5. 4(NO,)F + 3Si = 3SiF4 + 4NO + 2SiO; (20 °C).
6. 6(NO,)F + 6H,0 + 2Fe = 2FeFs| + 6HNO; + 3H,1,

3(NO)F + 2Fe = Fe,03 + 3(NO)F (150 — 200 °C).

(NO2)CI — HUTPOWII XJIOPH T

Panrcus ras, ou-capuk CYIOKJIHUK, OK KaTTUK Mozjaa. TepMuK Oekapop, XOHa
xapopatuga mnapyanaHa Oouwutaigu. CyBaa TYIMK THAPOJU3IAHAAW, WIIKOpJap

OwJiaH peaknusara Kupumaan. MeTtajutapHu Ky4Id KOppO3UsIaiau.
Mr =81,46; p = 2,57 r/a (a.11.);

teyiox = — 141 °C;  tain = — 14,3 °C.



1. 5(N02)C|(c) — N,O5 + (NO)C' + N,O,4 + 2C|2T,

2(NO,)CI = 2NO, + Cl, (t> 100 °C).
2. (NO)CI + H,0 = HNO; + HCI.

3. (NO2)CI + 2NaOH(cyroi1.) = NaNO, + NaClO + H,0 (20 °C).
4. 6(NO,)CI + 6H,0 + 2Fe = 2FeCl; + 6HNO; + 3H,1,

3(NO,)CI + 2Fe = Fe;0; + 3(NO)CI (40 — 50 °C).

NOF3 — A30T OKCUI-TPUDTOPU L

Panrcus rasz, ypraua xuszgmpwiranaa napyanaHaau. CyBaa spuUMann
(runppo-nuznanmaian). KoHIeHTpiaHTaH MIIKOpJap TabCUpUA MapyaliaHaju.

Peakimon KoOUIUATH NACT, KPEMHUM JUOKCHU/L OMJIaH peakiusara KupuIIMaiiu.
Mr = 87,00;
d=0,927¢8); p=3,88 r/n (H.11.);

teyiox = — 160 °C;  tiaiin = — 85 °C.

1. NOF3 = (NO)F + F, (300 °C).
2. NOF3 + 2H,0 < HNO; + 3HF (amanma 6opmaiian).
3. NOF; + 4NaOH(komnu., uccuk) = NaNO3; + 3NaF + 2H,0.

4. NOF; + Cl, = 2CIF + (NO)F (20 °C).
5. NOF; + 2NO = 3(NO)F (20 °C).
6. 2NOF; + 4NOy() = 2(NO)F + 4(NO_)F.

7. NOF; + EFs = (NOF;")[EFs] (150 °C; E = As, Sb).

(NO)HSO4 — HUTPO3UJI TAAPOCY JIb®AT

Hutpo3un runpocynsdpar kuciora. OK KaTTUK MOJAZA, KYpPyK XaBoja
6apkapop. Konnentpnanran cynbdar kucioTaaa sximum spuiiau. Cys, Umkopiap,

aMMMaK TUAPATH Tabcupuaa napyananaan. CUMOOHU OKCHIJIAlIH.



Mr = 127,08;  teyoc = 73,5 °C.

1. 2(NO)HSO4 = H,SO4 + SO3 + NO + NO; (t>73,5°C).
2. (NO)HSO4 + H20(coByk) = HNO; + HySOy,

3(NO)HSO, + 2H,0(uccuk) = 3H,SO4 + HNO3 + 2NO.

3. 2(NO)HSO; —— (NO),S,07 + H,0O (uccuk xonir. H2SO4 n1a).
4. (NO)HSO, + 3NaOH(cyron.) = NaNO; + NaSO4 + 2H,0,

(NO)HSO4 + 3(NH3-H,0)[koH11., nccuk] = N1 + (NH4)2SO4 + 4H,0.

5. 2(NO)HSO,4 + 2Hg = 2NO1 + Hg2SO4] + H2SO4 (xon1r. H,SO4 1a).
6. (NO)HSO, + HCl(y = (NO)CIT + H2SO4 (cyBcuz HSO4 11a).
1. 2(NO)HSO4 + S0O;3 = (NO)28207 + H,SO, (CyBCH3 H,SO4 ):[a).

8. (NO)HSO,4 + NO > N,O," (kyk) + HSO4~ (cyBcus HaSO4 aa, p).



6. A3OT BUPUKMAJIAPUHUHI' CUHTE3HU

KOHHeHTpHaHFaH HUTPAT KHCJIOTA

Peroprara »oWmamTupuiIrad KMl KM HaTPUM HATPATra KOHICHTPJIAHTaH
cyab(dar KUCIOTa[aH IMIyH4Ya KyWHIl KepaKKu, y Ty3HH TYJIHMK KoIiacuH. Petopra
TyOn IoMasioK Koiba OwiaH OMPUKTHpWIAAM Ba KO0a COBYTYBYM apajamimMara
(kop Ba HaATpHWil XJIOpHI) >KOWIAIITHpPWIAAH. Peropra KyM XaMMOMHA aBBall
100 °C, xeiinn 120 °C rava ku3aupmiaau. PeToprana capuk CyrOKIUK KOJICa, Peak-
nus tyrauianrad xucooOmnanaau. 90-98%-1u HUTpaT KMCIIOTa, YHJIA 3pUraH a3or
OKCHUJJIApU HATWXacuaa, KYHFUP paHITa KUpaaud. YHH HYKOTHII y4yH, TaxTalld

HaliJlaH YTKa3uJIraH XaBo KUCJIOTa OpKaau 1000puiIaau.

AMMOHHMH HOAUT

Kyxyn xonmaru 10 r iioara 60 mu 3 %-11 BogOpo1 IEPOKCU SPUTMACH Ba
28 mi 10 %-mu amMmmuak spuTMacu Kydwiaau. Peakius HaTtWkacuja paHIrCcus

aMMOHUI HOJIU] SpUTMACH XOCHIT OYIaIu:
I, + 2NH3 + H,O, = 2NH4l + O,

Arap spuTMa paHru capuk OyJica, yHTa ssHa O3THHA BOAOPOJ MEPOKCU KY-
. JpuTMa KaliHaTuiaau, GuiabTpiiaHa Iy Ba YUHHU KOcadyaia paHTCU3 KpHC-
Tajap Xocwi OynryH4a Oyrnatuiand. AMMOHUM Hoaua Oepk uauiiga €Ku Kas-

HapJianrad aMIlyjajJga CaKJIaHaH.

AMMOHMH XpoMaT Ba OMXpomar

10 r xpom (IV) oxcuau 10 M cyBaa spUTHIaaM Ba YHTAa KyWId XU Kel-

ryHYa XamJia CapuK paHr Maiijio OyiaryHda 03-03 aMMHaK dpUTMACH KyHuiaau:

H,CrO4 + 2NH; = (NH4)2CTO4



OpuTtMma o3ruHa OyFjaTuiaiu, aMMOHUM xpomaT uyykmacu 50-60 °C na
¢bunbTpaad oMUHAIM.

AMMOHMI OMXPOMATHHU OJIMII yUyH, aMMOHHH XpoMaTHUHT Ba xpom (IV)-
OKCHJIHUHT 3KBUBAJICHT MHUKIOpPJApU TOPTUO OJIMHAAW Ba Oy SpUTManap KyIIu-

Jau;
(NH4)2CI’O4 + H,CrO, = (NH4)2CF207 + H,0

OputMma OyFiaTuiaagd, COBYTHJIAAM Ba KU3FUII-KUTAPPAHT KpHUCTAIIap
¢mibTpnad onuHaau. AMMOHMN OMXPOMATHHMHI MCCHK CYBJa SPYBUAHJIUTH IOKO-
pu. llyHuHr yyyH arap Ty3 4yKmaca, 3)puTMa O3TMHA OyFiaaTwiauO, siHa COBYTH-
nganu. Yykma ¢unstpnanud, 40-50 °C na xyputwnaau. AMMOHUN XpomaT Ba Ou-
Xpomar xaBojia 6apKapop.

Mmuc (I1)-auTpar

KoHneHTpaanran HUTpaT KUCJIOTa MUC Oyakiapyura TabCUup dTTUPUIIAIN:
Cu + 4HNO3 = Cu(NO3); + 2H,0 + 2NO;

bynunr yuyn kumépuit ctakanra 60%-iu HuTpat Kuciaoragan 20 M Kyiu-
naau (Taxpuba Mypuid mkadaa onud Gopuiaau). YHUHT yCTUTA OJJAUHIAH TOP-
THO Kyvwiran 6,3 r muc Oynaknapu o3-o31aH TanuviaHanu. [lugnatnu peaxius
0opu6, azor (I1)-oxcua axxpana oonwnaian. Ctakanaa kyk panriau muc (I1)-aurpar
xocui OYnamu. Yuu Oyrnatum Owinan kpuctawtoruapatr Cu(NOs)2:3H.0 xocwmi

KuwinHaau. Ty3 oF3u 6epk uauIra oaud Kynunaiu.

Terpammun muc (11)-cyasdar

Muc cynbsbar maiinananany Ba yHUHT 10 rpammu 15 M1 KOHIIEHTpJIaHTaH
aMMuak spuTMacu xamaa 10 M cyB apanammacuja dpuTiIaid. IpuTMa QuibTp-
naHaau, yara 20-30 mu 3TaHON KyIIWiIaaW Ba apajammMa COoByTWNamu. TYK KYK
KpUcTajutdajgapian ubopar uykma QuibTpiaHagud. ABBaJ CHHUPT OWIaH CYHT
cnupT Ba »up apanammacu 6unan woBuiaau, 50-60 °C xapopaTiaa KypuUTHIIAIU.

XaBoja Ty3 6apkapop, y 120 °C na napuananaan



Kymyuu (I)-aurpar
Toza xkymym 20-30%-11 HUTpAT KUCIOTa SPUTMACHIA SPUTUIIAAN, SPUTMA

oyrnatunaau Ba 110-120 °C xapopatna KypUTHIIaIN:

Ag + 2HNO3; = AgNO; + NO, + H,O
KyMmylll HUTpaTHUHT CYIOKJIaHMAacUHU OJUII Y4yH y TaxmuHaH 250-270 °C

Ja KU3IUpUiIaan. YHU KOpaMTUp IIUIIaAaH TalépiiaHrad WAMIIIa caKjaml Kepak.

Kaabuuii HUTpaT

Hutpar kucnoranunr 15-20%-nu sputmacuaa, TeHriaama Oyinua XxucoonaH-

raHuaH O3pOK MHUKIOPAd MapMap SpUTUIIaAAN, SpUTMA KU3AUPHUIIAIN:
CaCOjz + 2HNO3 = C&(NOg)z + CO, + H,0O

OputMma QuibTpiaaHaau, GUIbTpaT KUCMaH OyFIaTWIaJd, COBYTHUIAIN Ba
sKcUKaTopra xounamrupunanan. 42 °C na TeTparuapar KpuctajuiaHaan. Y QuibTp
KOFO3JIapy opacuja KypUTHiIagu Ba Oepk maumga cakiaHaau. Kpucrammoruapar
200 °C na kypuTHiica, CyBCU3 Ty3 XOCHJI OYaau.

bapuii auTpar

Kuzaupub typud 50 M cysra 25 r Gapwuit xsopua Ba 9 mi cysra 8,5 T HaT-
pui HUTpAT 3puTwianu. Mccuk sputMmanap Kymuinaav, TyHITaH KPUCTALUl YyKMa
bunbTpIaHaIM, 03pOK MUKIOpAAru cyB OuiaH ¢ribTpraa roBmiaau Ba 60-80 °C na
Kyputunaau. Hatpuil xmopuj apanammMacugaH To3adall ydyH Ty3 KalTa Kpwuc-
TaJUTAHTUPUTIA/IH.

Pyx ammonuiicyabgar

DKBUMOJICKYJIAP MUKAOPAA pyX Cyiabdar Ba aMMOHUH Cylb(paT MUHUMAI
MUKJIOpJArd CyBJa dPUTHIAIA. DpUTMa, arap 3apyp Oyica, BOpOHKA OpKaJId HC-

CUK (pusbTpiaHaau Ba GUIBTPAT COBYTUIIAIN:

ZnS0O, + (NH4)ZSO4 = ZnSO4—(NH4)2SO4



Axxpanran yykma (uIbTpiiaHaau Ba (UIBTP KOFO3JIApU Opacuia KypHTH-
dagu. Pyx ammonmiicymbdar ZnSOs(NHg),SO4-6H,O — panrcus, cyBna sIXImm

PUNIUTaH KPUCTAILT MOIa. Y SXIIM MaxKaMJIaHaIUTaH WU CaKJIaHaIH.

bop nuTpun

1 macca KucM MaiiiagaHran 0Op OKCHAM Ba 2 Macca KUCM KapOaMujiaH
nbopat apaiamma Taiépiranaay. ApanamnmMa YUHHA TUTENTa COJTMHATN Ba KOTIKOFU

ownan €nunuo, acta-cekud 1000 °C raua Ku3aupuiaau:
B,0O3 + CO(NH2)2 =2BN + CO, + 2H,0

Kyiinnmub xonran macca MaijganaHuO, XJIOpUJ KHUCIOTa KYIIWJITaH CyB
ownad roBwitaau Ba 50-60 °C ma KypuTHIIaIn.

Bop Hutpun — ok €ku KyJpaHT KyKyH, XaBoja HucOartan Oapkapop. CyBaa
KalHaTWIITaH/Ia acTa-CeKUH MapyaniaHau

AMMOHHMH EPOKCHANXPOMAT

5 MJI KOHUEHTpJAHTaH xJopu kucinora, 10 r ammonuid xnopun, 10 mu 50%-
mu xpoM (V1)-oxcun spurmacu Ba 100 mut cyB apanamrrupmiaan. KaTTuk coByTui-
raHjiad kKeiiuH, apanammara 25 mia 30%-Jm1 Bogopo1 HEPOKCHUI IPUTMACH KYIIIHIa-
au. Tymran aykma 1-1,5 coatnan keiiuH, cypuO oIMHAIU, dTaHOJ OMIIaH IOBUIIAIH
Ba xaBoja Kyputwiaan. Ammonuii nepokcuamxpomar (NHi),Cr,012-2H,O0 —
OunHadIIa-Kopa KpUCTAII, COBYKJIa O0apKapop, XOHA XapopaTujia acta-CeKHH map-
YaJaHa/lu.

Temup (111)-auTpaT (TYKKH3 MOJIEKYJIa CYB caKJaraH ruapar)

Temup (II1)-oxcuanu Bogopoa OmiIaH KalTapuill HATUXKACKA OJMHTAaH TO3a

TeMHp, KU3AUPUO TypraH XoJija, CYIJTUpUIITal HUTpatT kuciotaaa (50-55%) spu-

THJIAIM:
Fe + 4AHNO; = FE(NO3)3 + NO + 2H,0

OputMma (QUIBTpIaHAIW, CYB XaMMOMHUJA KU3AUPUO KOHIIEHTpJIAHAIU Ba

KpUCTallIaHUIIN YYYH, Cy.]'H)(I)aT KHUCJIOTa yCTHAAru 3KCHUKATOpJdada KOJIAUPpHUIIAIHN.



YykkaH KpucTautap mmma (QuibTpAa CYpWiIaau, O3TWHA HUTPAT KHUCIOTA KY-
HIWJITaH MY3/IeK CyB OWJiaH I0BUJIQJAM Ba KATTUK KaJIUHA TUAPOKCUI YCTUIATU SKCH-
katopaa kyputwiama. Temup (III)-aurpar Fe(NOs3)s;-9H20 ou-Ounadina panraa
0yn1u0, HaM xaBoja acta-cekuH dpuiiau. LLlyHuHT yuyH yHU OF3H 3u4 €nujiajura
UJIUIIIA CaKJIalll Kepak.

KoobaapT (II)-HUTpAT (KPpUCTAJLIOTHAPATIIAP)

Ko6anbr (I1)-kap6onat 30-40%-1u HUTpaT KHCAOTaAa TYHMHIYHYA DPUTH-
Jangd. OpUTMa KU3TUPUIAAM Ba OpTUKYAa KapOoHaTnapjaaH (QuibTpiaHay,
¢unbpTpaTra 03ruHa HATpAT KucioTa Kymuiaaau Ba 45-50 °C ma OupuHUM KpHC-
Tajuiap naino 6ynrynua Oyriatwianu. Kpucramnap ¢punsTpianub oivHaIM Ba aB-
Ball puiibTp KOFO3 opacuna, keiun 30 °C na tepmocTtatna Kyputuiaaud. Kobdanet
(I1)-autpatHuHTr rexcaruapati —21 Ba +55 °C opanuruaa kpuctamuianaam. 55,5 °C
JIaH I0OKOPH Xapopara y Y3MHUHT KPUCTAIUIM3alMOH CyBUAA SPUNIN Ba DpUTMAJIaH
Tpuruapar axpanud uumkaau. Xasoaa 70-74 °C na rekcaruapaTHU KypUTraHjaa
auruapat xocui oynaan. Kobanst (I1)-HUTapTHUHT XaMMa KpUCTAJUIOTUIPATIAPH
KH3WJ PAHIJIM, TUTPOCKON Ba HAM XaBOJ1a aCTa-CEKUH dPUIAN.

HukenbammoHuiicyabgar

Peakuus Tenrnamacura myBoduk mMukaopaa Hukenb (II)-cynbdar Ba ammo-

HUM Cynb(aTIapHUHT TYHUHTAH SpUTMAIapH KYIINJIaIH:
NiSO, + (NH4)2SO4 = NiSO4‘(NH4)2SO4

DOpuTMa KpUCTAJUTAHUIIHN YUyH, XaBoJla €KU CyJab(]aT KUCI0oTa yCTUIaru dK-
cukaropra Kyhunaau. HukeapaMMOHUNCYIb(MAaTHUHT KPUCTAIT YYKMAacH (PUIIBTP-

7ab oJIMHAIM, CYB OUJIaH FOBUJIAM Ba XaBoJia Kyputwiaau. Ty3 xaBoja 6apKapop.

JluTuii HUTpPaAT
1:1 HucOaTaa CyrOATUPHITAH HUTPAT KACJIOTa YHHHHM KOcadyara COJIMHTaH
auThi KapOoHatra Kyimnaau. Ty3 Oup 03 OpTUKYAPOK OJIMHAIH:

Li,CO3+ 2HNO3=2LiNO3;+CO,+H,0



Oputma ¢unstpiaananau, HNO; OunaH HOpIOHJAIITUPWIAIU Ba Cyib(ar
KHACIOTa yCTHHa OJKcukatopaa okounmamrtupwiamu. Yykkan  LINO3-3H,0
KpUCTaJUIapu CYpWiIaid Ba QUIBTP KOFO3JApU opacuaa KypuTwiaau. 29,64 nax
0,1 °C arpoduma  LiNO3z3H,O xpucramnamagm. Arap  OyrIaHTHpUII Ba
nasbaraaru puiasTpaam 60,0-43,6 °C arpopuna yrkasmica, yaga LiNO3z-0,5H,0
omunaau. 60,0 °C nan FOKOpH, MacajlaH 100°C ra sikuH xapoparaa CyBCHU3 Ty3
OJIUHA/IH.

OnuHran MaxcyJoTiapHu (akar sxmu OeKWIaJuraH CKISHKanapjaa ¢Exu
KaBILIapJIaHTaH aMIyJanapia CakJjall MyMKHH.

JIuTuii azujg

2NaN3 + LipSO4 — 2LiN3 + NapSOy
130,0 109,9 97,9 142,0

1,3 r NaN; Ba 1,41r Li,SO4-H,0 kydcu3 Ku3aupriiran Xojjaa 7 Mil CyBJa
sputunaau. CyHr, gaitkatuo, 35 M 96% nu cniupt Kymmnaan. 10 qakukaaan CyHT
¢wieTpnanamu; uykma, NapSO, Ba Li,SO4 o3rmHa crnupt OWiaH — FOBHJIAIM.
®DubTpaT Ba IOBMHIM CYIOKIMK CYB XaMMOMHJa Oyrnatuiann, Kommuk 80°C
xapopatna Kyputumn I1kaduga Kyputuiamd. Illynpaii  kuiam®  oJMHTraH
TO3aJaHMaraH MaxcyJioT 2 JakuKa JaBomMuaa 35 OC ma 10 M1 96% nu CIIUPT OWIaH
apaNalTUpUIAId. DpUTMa FOKOpUAa E3WIraHuack (uiabTpiaaHaau, OyFaaTHIaIu
Ba Kyputmiaan. 99,5% rozanuk ounan 0,6 r LiN3 omuHaaw.

16°C 100 r cysna 66,41 r, 100 r abcomot cimptaa sca 20,26 T LiN3 spuiiny.

Jlutui umug

2LiINH — Li,NH+ NH,

459 28,9 17,0
Jlutuii amMua Typyd KaTTaluruda Maijanadagd owma Haiima 360 °C
xXapopaTraua Ka3Aupuiaau Ba Oup BaKTHUHT y3una Aud@dy3uoH cUMMOOIN HAcoC
Ownan cypuinaan. AMMmuak axpamuimu 3-4 coaTgaH CYHr OaTaMoM Tyrau.
Keitnaru 2 coaT maBomMuja HACOCHU HMIIUIATHO TypraH X0Jija Xapopar 450°C raua
omupwianu. by xapopatma sHu 2 coar cypunaau. Taxpuba BakTHaAa amMuja
CYIOKJIAHMACJIUTH KEPAK.

Li,NH rumponusra xxyma ce3rup.



Kajmit auTpar
Crakanmaru 20 mi cysra 7,5 r KCI kymmar Ba ucut® sputunr. CyHr 8,5 ¢
maiamanran  NONO; xymmar. Crakanaard apanamMaHd Oup HeYa MUHYT
KaHATUHT, CYHr CyIOKIukHM Xocuia Oyiaran NaCl uykmacumaH KkanaTa IIHIIA
BOpPOHKa (Hailyacu KaiTa KWUJIUO KEeCWiIraH) Ba KalHOK (UIbTpiall BOPOHKACH
ounan te3 GuapTpnad omunr. Dputmanu coBUTUHT Ba KNO3 kpucTamiapu xocui
OymumuHn Ky3THHT. Kpuctamnapau byxHep BOpoHKacuja akpaTHO OJIMHT Ba

GbuIbTp KOFO3 Opacuaa KypuUTHHT.

Kanauii HUTpUT

1 mac.x. kanuil HuTpat Ba 2,1 Mac.K. KypFOIIMH METaUId Ya4ald OJUHAIHU.
ApanamMa TUreiara COJMHAAW, ~ CEJIMTPa Ba KYpPFOIIMH  CYHIOKJIAHTyHYa
KU3IUPUIIAIN:

KNOs+ Pb=PbO+KNO;

Peakiuss Tyram mnaiTuaa CEKUHIANIAAM, [IYHUHT Y4YyH apajaliMaHu
apanmamrtupu® Typuin Kepk. Peaknus taxmuHan 30 pakuka Oopamu. CyHT
CYIOKJIaHMa TEeMHUp CTakaHra €KW TEeMUp TyHyKara KyWuiiaad, MaiijianaHaayd Ba
Koj0ama Ty3 OpHUIIM y4yH KAWHOK CyB OWIaH HWIUIOB Oepuiiafu. DpUTMa
dbunbTpiaanagu Ba GUILTPAT OPKAIM YIIEPOd IUOKCHA 100O0pUiIagu, KYpFOIIMH
KyILLIMMYallapu Oynca kapOoOHAT KYpUHMIIMIA YYKaaAu. OpUTMa sHA
bunbTpranagy, GUIBTPAT YMHHM KOcayaJa KypuryHda OyfiaTuiaiu, Ty3
Maianad KyKyH XoJira KENTUpWIaaud Ba SXIIM OEKWIaJuraH  CKJISHKazaa
CakJIaHaIH.

Ty3sna wudnocnukinap Ounan Oyica, Oup 03 rUrpockonuk. Toza kamuit
HUTPUT TUTPOCKOIIHK 3MaC.

Muc (11)-azun

1-ycyn.

Cu(N03)2-3H20+2NaN3—>Cu(N3)2+2NaN03+3HgO



200 mut cyBna 5 r Cu(NOs3)2:3H20 cakiaran sputmara coBykaa 2,5 T NaNs
caknarad 500 mi sputma Kymmiaad. Tymirad yykma cypuO QuibTpiaHaau Ba
COBYK CyB OwmsiaH Kynm mapra roBuiagu. Xyn maxcynorra 50 mu 2% mu  HNj
SpUTMACcH Kymwiaau, 24 coatra KOJIJAUPUIAAW Ba CYHT cYypuO (UIbTpiIaHaIu.
Uykma criupT Ba 3up OWIaH IOBUIAAU, CYHT OJATIArd XapopTaa KypUTUIIAIH.
2,5 r KOpa-KyHFUp KU3FHII TyCra TOBJIAHAJUTaH Macca SbHU a3u]l OJIMHAIU.

HIyHUHTAEK MHUC THAPOKCUKApOOHATHUHT Maka KyKyHHTa OPTHKYapOK 2%
o HNz Kymum MyMKHUH Ba IOKOpUJA KYpCATWITaHUACK UIILIOB OCPUIITHU J1aBOM
STTUPHUII MYMKHH.

2- ycyn.

Cu(NO3)2-3H,0+2LiN3-:3H,0 —Cu(N3)2+2LINO3+4H,0

100 mur abcomror cnmptaa 5 v (20,7 M mMoib) Cu(NOs),:3H,0 sputuinran
sputmara 50 mur abcomnrot criuptra 2 r (14,9 mmons) LiN3-HoO sputunran spurma
kyuntaad. Yykma axmmm ¢uiabTpiaHaad, napxoia 30 mun cnupT OuiiaH, CYHT

CcyBcu3 3(¢up OWIaH IOBWIAIM Ba XOHA XapopaTtuaa Kyputwiaau. YHyM 2 T (95%).

Kymyu (I)- aurpun

Huamunkymytn (1) xsmopun spuTmacura apaiamTupud TypraH Xojaa YioBUH
KaJIuM €KY VIOBYM HATPUM IpaHyJulalapy KylIIWiaau. Peakuus MImkop tabCcupuaa
XOCHJI OyIaguraH aMMUAKHUHT @XpaJMIIM TUHTAHAAH CYHT Tyraijau. Apanamima
3-4 MapTa COBYK CyB OWJIaH CYIONTHUPWIAIX Ba KyJpaHr-Kopa kymyi (I) HuTpum
AgzN uykmacu ¢unbTpiaanagu. CyB OMIaH IOBWIAJIM Ba YHU CAaKJIaHAJAWIaH CYyBIIU
npoOupKara >KOUIamTHpUIaan.

Kypyk kymym wHutpua AgsN xaBoga Oapkapop, OMpOK ypuirasma Ba
CUKMJITaH/Ia, UIYHUHTJEK KU3AupwiraHaa npotiad mapuananau. LlyHuHr yuyn

yHH ¢akat kam mukaopaa 0,2-0,3 T onumr MyMKUH.



6. A30T BA A30T BUPUKMAJIAPUHI" UIJIATNJINIITN

A3oTmaH acocaH ~aMMHaK Ba HUTpPAT KUCJIOTAa CHHTE3 KHIIUIIIA
doiinananunaan. A30T  JIaMIIOYKaJIapHU TYJIMPHUILAA, CaHoaTJa Ba
Jo0opaTtopusuiapaa 0ab3W CHHTE3TAPHU YTKA3WIIIa WHEPT MYyXUT XOCHJ KUJTHIII
yUyH, OPTaHUK MOJJajiap OJIMIIIa WIUTATAIaAd. AMMHAAK Ba HATPAT KUCJIOTaIaH
TypAU-TyMaH KUMEBHM OWpUKMaiap, )KyMmiaaaH, a30oTau Yyrutiap: cyrok NHs,
NaNOs;, KNOs, Ca(NO3),, NH4sNO3;, CO(NH)2, xopa mopx (75% KNOgs, 15% C
Ba 10 % S apanammacu noptiaoun moxna (ammonan- NHsNOs, Al kykynu Ba C
apanammacu), Typad O0VEéxnap mnuiad unkapumiga (NaNO,), muima muimmpuinia
Ba O3MK-OBKAaT caHoaTuaa maxcynoriapuu koHcepBanamnia ( NaNOsz; Ba KNOjs )

HIUIATHIIAIN.



XYIOCAJAP

1. A30T, yHUHI 3JIEMEHTJIAp JAaBpUKM CUCTEMACHUAAru ypHH, ATOMUHUHT
Ty3WINIIM, TaOuWaTia ydpaluy, caHoaTAa Ba Jjaldoparopusja OJUII YCyJlapu
Ypranuiga.

2. A30T Ba a30T OMpHUKMaNTapuHUHT (U3UKABUN Xamaa KUMEBUN Xoccanapu
MyKammail 0a€H STUIIN.

3. A3OTHMHI 3HT MYXUM OMpHKMajapH CHHTE3 KWJIMHIU, CUHTE3 KWUJIMHIaH
Mojanap cudar Ba MUKIOPUA TaxXJIWIW OWJIaH TacAUKJIAHIH.

4. A30T Ba a30T OUPUKMAIAPUHUHT UILIATHIINII COXAJapU YpraHWIIAH.

5. Vpra makTab, akagemMuk Juieil Ba kacO XyHap KOIUISKIAPHAA KHME
(danugaH abopaTopusl MALIFYJIOTJIADUHU YTKA3WII y4yH J1AOOpaTOpPUSHU a30T

Oupukmanapyu OwiiaH OOMHUTHII UMKOHUSTIAPU KYpCTUO OepUIIH.
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Byxopo nmaBmat yHUBEpPCUTETH KUME-OMOIOTHS

daxynbpreTn 5440400- KUME TABJIUM UYHATHUIIH
outupyBumcu TemaeB Mopoxum McMaToOBUYHUHT
“A3oT  OupHKManapu  CHHTE3W  MaB3yCHJaru
OUTHPYB MajaKaBUil UITUTa

TAKPH?3

“Kagpmap Ttai€pmamn Mwumii mactypu” Ba “TabiuMm TYFpucuaa TH
KOHyHJIapaa Y30ekucToH Pecry6iukacuia TabiuM-Tapoyst TH3UMHUHY 3aMOHABHIl
Tajmabmap  Japaxkacura — KyTapwiil Ba  TAbJUMHHUHT  Y3JIYKCU3JIUTHHU
TAbMHUHJIAITHUHT aCOCUN MaKcaJjiapu Ba IIapT-IIapouTiapu Oenrunad Gepuiiu.
V36ekncron Pecrry6mikacn Onnit Maxomcnanar 1X ceccusacuna (1997 i 29
aBrycT) [Ipesunent M.A.KapumoB Tabkuminad yrrannapuack, “TabIuMHHUHT STHTH
MOJIENIA KAMUATAA MYCTAKUJI (PUKPIOBYM SPKUH MIAXCHUHI IIAKJUTAHUILINTA OJIMO
KeJiaau. bus Y3uHUHT KaJp-KUMMATUHU aHTJIalAUran, upojacyu 0aKyBBaT, MHMOHU
OyTyH, Xa€T/Ja aHUK MaKcajra sra OyJraH WHCOHJApHHU TapOMsIall UMKOHWTA 3ra
oynmamuz”.

“Kanpnap Taiiépnam Mwuumii gacTypyu” HU aMalira OIIMPHUILI YUyH TabJIUM
TU3UMUTAa WIFOP TMEJAarorTMK TAaXHOJOTHUSUIADHU  KOPUM  ATUII  OpPKaJIU
VKyBuMIapHUHT  ($aos OWIMM OJIMIUIAPUHU TAlIKWJI OJTHII  Ba TablIUM
TU3UMHUHUHT JIEMOKPATUK TaMOWWLIapura To0opa KeHr iy ounb OepuIn JI03UM.
Xo3upru KyHaa ¢akar rneJarorHuHr MEXHATH Ba MaxopaTUTa acoCiIaHUO TaIlllKHII
TWITAH TabJIUM SIXIIM camapa OepMaciuru Xe4 KUMra CHp »Mac. OHIU
NeJarorHuHr acocuii Basudacu yKyBumjapra Tai€p Omnum Oepuil 3mac, Oanku
OMJIMMJIapHU MYCTaKHWJI Srajjlaluiapura Kymakjiamuimgad uoopar. ByHuHr yuyH
aca YKYBUMJIAPHUHT V3 KOOWJIMATH Ba UMKOHUSITIAPUHM TYJIAa-TYKUC HaMOEH
TUIUIAPU Ba OYTyH Kyd-FallpartiapyuHu OwiMM osdiura capdiainuiapyd y4yH
UMKOH OepaauraH naapaxaja TabIuM-TapOus >KapaéHUHU TaKOMUJUIAIUITUPHIL
3apyp.

MamnakatumMu3aa MyCTaKHWJITMKHUHT WK WUUIapUAaHOK KUYUK OMHEC Ba
XyCyCUd TagOMPKOPIMKHUA PUBOXKJIAHTHPHUINTA DHI MYyXUM YCTHBOp Bazuda-
Japunan  Oupu  cudatumga  pTHOOp  Kapatwiamokaa  “TlpesmpeHTHMU3
N.A KapumoBaunr 2011 #un - “Kuumk Ou3zHec Ba Xycycuil  TagOMPKOPIIHK
nunmn”,- ne6 nira HoMm Oepraniapu GUKPUMUSHUHT EPKUH JATUIATUD.

[ynnan kenu6 uymkkan xonna M. TemaeB madopaTopusi MIapOUTHIA a30T
OMpUKMATApUHUHT MAaBXyJ 3axupajlapuiaH Oomika OWpUKMallapuHU CHUHTE3
KWIMIIHY Yprauran 0ynuo0, Oy 3ca YKUTYBUMIaH TaAOUPKOPIUK Ba MaXOpaTHU SHT
acocuiicu OunuMHU Tanad Kuiaau. M. TemaeB MaB3y r03acujilaH MabIyMOTIapHU
KyJla XU KiaccuduKanuiai oiarad, a3oT OupuKMaiap CUHTE3Ura ouji Oup KaTtop
TaxpubanapHu Oa)kapras.

butupys manakasuii um 60 Getaan ubopar O0YnuO, y KUPHUII KUCMHU, a30THUHT
TapKaJIMINK, OUPUKMAJIapy, XOccajlapu Ba a30T OUPUKMaapu CHUHTE3H,



xynocanap Ba 40 Hompa doiinamaHuiaran aaabuériap pyuxaTHAaH TaIIKUI
TOTITaH.

YMmyman OUTHpYB MallakaBHM HIJia KaTTa Xaxkmjaa Oaxapuirad. Iy Ouman
Oupra Ml 103aCUIaH YbTUPO3TAPUM XaM Oop:

1. A3zoT OMpuKManapyd CHUHTE3WHH MakTad Ba aKaJeMHK JIMIEH, KacO-XyHap
KOJUICKIIAPH NacTypuIaH KeMuO YMKKAH XOJa TaHJaHca Makcaara MyBO(HK
oynap >1u.

2. Nmpa aitpum opdorpaduk xatomap XxaMm MaBxKy/I.

IOxopuna kypcatuiaran KamMuyWiauK OWUTHPYB MajlaKaBUM HWIIMHUHT YMYMHA
Oaxocura canOuil Tabcup 3TMANIN, aKCHHYA UII 10J13ap0 MaB3yra OarvlUIaHTaH
Oym0, xaM aMaiuii, XxaM Ha3apuii MyaMMOJIApHU €UHINTa KapaTUiTaH.

TemaeB MOpoxumM TOMOHHMIAH  OaxapwiraH OWTHPYB MajaKaBUU WM
V36ekucton Pecny6mmkacn  Omuit Ba ypTa Maxcyc TablIuM BasUPIIHTH
TOMOHHJIaH OUTHPYB MajlaKaBUil MINWra KYWWiIraH Ttaigabiapra Tyja >kaBoO
OepuIHU WHOOATra onub, yHM “‘aximm’ Oaxoja OaxoyiaiiMaH Ba XHUMOSTa
TaBCHsI ITAMaH.

Takpuzun:
byx 1Y “YMymuii kume”

kadenpacu acCUCTCHTH T.¢.H. B.H.AxmenoB.



Byxopo naBnat yHHBEPCUTETH KUME-OMOIOTHS

daxynbretn 5440400- KUME TaABJIUM UYHAITHUIIN
outupyBumcu TemaeB Mopoxum McMaToOBUYHUHT
“A30T  OWMpUKMallapy  CHHTE3W  MaB3yCHIArH

OUTHPYB MajaKkaBUi UITUTa

T AKPHUS3

MamnakaTuMu3aa MyCTaKWIUIMKHUHT WIK HWUIapuAaHOK KUYUK OMHEC Ba
XyCycHil TagOMPKOPIWKHU PHUBOXKJIAHTHPHUINTa HSHT MYyXHUM YCTHBOp Basuda-
JapugaH  Oupu  cudatupa  3bpTHOOp  Kapatuiamokaa  “Ilpe3uneHTumuz
N.A KapumoBaunr 2011 #inn - “Kuumk Ou3zHec Ba Xycycuid  TaAOMPKOPIIMK
Hnnm”,- ned niira HoMm Oepraniapy QUKPUMUZHUHT EPKUH JATHIAIUD.

“Kanpnap Taiiépnam Mwuumii gacTypyu” HU aMalira OIIMPHUILI YUYH TabJIUM
TU3UMUIA  WIFOp TMEJaroruK TaxXHOJOTWSJApHU SKOPUH  ATUII  OpKaJd
YKyBUMJApHUHT  (aoda OWIUMM OJIMIUIAPUHM TAlKWJI OSTUII  Ba TabJIUM
TU3UMUHHUHT JIEMOKPATUK TaMOWWIIIapura To0opa KeHr Uyn o4ud OepHill JO3UM.
Xo3upru KyHaa (pakar MneJarorHMHI MEXHATH Ba MaxOpaTUIa acoCIaHUO TAIIKHII
STWITaH TabJIUM SXIIM camapa OepMaciIurd Xed KUMra cHp 3Mac. OHJIU
NeJarorHuHr acocuii Basudacu yKyBuMjapra Tai€p Omnum Oepuil 3mac, Oanku
OMJTMMIIApHU MYCTaKWJ Srajulallulapura KyMakjiamuigad noopat. ByHuHr yuyH
sca YKYBUMJIAPHUHT V3 KOOWJIHMSATH Ba UMKOHHUSTIAPUHU TYJIa-TYKUC HAMOEH
TUIUIAPU Ba OYTyH Kyd-FallpartiapyuHu OwiMM osdiura capdiainuiapyd y4yH
UMKOH Oepaaurad napaxaja TabJIuM-TapOusi >KapaéHUHM TaKOMUJUIAIITHPHIL
3apyp.

KOprOommmu3z tamaboycnapy OWiIaH MYCTaKWJUIMTHUMU3HUHT JacTIa0KU
WWITapuIaHOK KUYMK OM3HEC Ba XyCYCUU TaJOWPKOPIMK MacallaCHHUHT JaBiatr
cuécaTu Japaxxacura KyTtapunumu Oexu3 5Smac. buHoOapuH, Xycycuii
TaJOVPKOPIMKHUHT WYKA  OO30pHH  KYyHAQJIUK OSXTUEK TOBapiapu OwiaH
TYJIIUPULITHE TABMUHJIAIIATH POJIM, SIHTH U1 JKOMIapUHU SIpaTUIIIard aXaMUATH

OCHMXOS, IIYHUHTIEK (PaH-TeXHUKA IOTYKJIAPUHU T€3 Y3JIAITUPraH X0i1a yJlapHu



UIUad YUKapuIra >KOpUHA dTa OJaJural OWIMMIM TaaOupKop ElIapHU
TapOusnam 01y KyHHHHT JA0d3ap0 MacanajmapujaH 3HT MYyXUMUIUpP. A30T
OWpUKMaTapy CUHTE3W MaB3y cudaTuaa TaHJIAHUIIN TalabalapHUHT UHTEJIEKTYyal
CAIOXUATIAPUHA HAaMOEH STULUIAPUM YYyH HUMKOHHAT sparagu. Tamabanapna
TaIOUPKOPINK KOOMIHMSTIAPUHN IIAKIUIAHUIIUAA MyXUM POJIb YIHANIH.

Mag3syra oua 40 Hommaru anabuétHu ypranuO, Taxjwmin 3Tud6 60 Gernan
ubopatr OUTUPYB ManakaBui UIIUHY E371M. bUTHpyB MankaBuil UiAa a3oT, YHHHT
JaBpuil cucTeMajard YpHU, aTOMUHMHT TY3WIMILIK, OYWJIMII Tapuxu, Tabuarna
ydpariu, OJMHHINN, a30T Ba a30T OMPUKMATAPUHUHT (HU3UK-KUMEBHH XOCcallapH,
CHUHTE3W KEHI EPUTHITAH.

Temaee MOpoxum McmaToBWY Y3MHUHT WHTH30MH, IOKCAaK MabHABUSITH,
OwiMMra 4YaHKOKJIWTH, KaMOATYWJIUTH OwiaH Yprokjapura YpHak OYynub
KEJIMOK/IA.

N V36ekncron Pecnnyonukacu Onuit Ba ypra Maxcyc TabJIUM
BAa3UPJUTMHUHT OWUTHPYB MajakaBHil HIIra KyWdraH TamaOiapura TyJa 3>KaBoO

6€pI/IHIHHI/I nHOOAaTra OJII/I6, YHHU XUMOA KWJIWIra TaBCHA 3TaMaH.

Byx/1Y xommaaru 4-cOH akaaeMMK JIULeHr

Tabuuii pannap xadenpacu MyaUupH, T.q).ﬁ = AP Xaduzon






