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UcTopusa nonyyeHnsa ammumaka.
CtpoeHue aTomMa a3orTa.
OOpasoBaHMe MoneKkynbl.
CTpoeHue MoneKkynbl ammuaka.
Punsnyeckne CBOUCTBA.
CnocoObI nony4yeHMsa aMmmMmumaka.
Xnmmnyeckue CBOUCTRBA.
Obpa3oBaHMe NOHa aMMOHMUA.
TOKCUYHOCTb aMMMaKa.
NMpuMmeHeHne ammunaka.
[oTOBMMCSA K 9K3aMeHY.




[TlponcxoxgeHne Ha3BaHUsA

AMMMaK TaK)XXe MOXKeT
6bITb 06s13aH CcBOMM
Ha3BaHMeM oa3ucy bora
AMMOHa B CeBepHOM
Adpuke, HaxoasLeMycs
Ha rnepeKkpecrke
KapaBaHHbIX NYTEMN.

B O4YeHb YXApPKOM

Kmma're MOYEeBMHa
H,),CO, pasnaraercs

OCOéeHHO 6bICTpO.

OaAHMM M3 OCHOBHbIX
NPOAYKTOB pa3/i0)XeHUs
N ABNISIeTCA aMMMaK.

Oa3nc «kKAMMOH»
B CeBepHoun Adppuke



[TfpoucxoxpgeHue Ha3BaHUA

Mo HEeKOTOpbIM
aApyrum cBeeHUsIM,
aMMMaK MOr MOJIyuYMUTb
COBpeMeHHoe
Ha3BaHue oT
ApeBHeeruneTcKkoro
C/ZI0OBa «aMOHMaAH».

TaK Ha3biBaJIM BCeX

BEpYHOLLUX JIIOAEMN,
NMOKJIOHAIOWMNXCA 6ory
AMOHY.

Jlroan BO BpeMsl CBOMUX

puUTYyaJibHbIX 06psifoB Bor Amon B obpase
HIOXanu NH,CI, GapaHa
KOTOPbIN npu VIl B. 8o H.3. (My3en r.

HarpeBaHUM n3paerT

3anax aMMMaka. Mepoa, CynaH)



[TfpoucxoxpgeHue Ha3BaHUA Q

CokpalyjeHHoe Ha3BaHue
«aMMMaK>» KOTOpPbIM Mbl Bceraa
nosib3yeMmcsi, BBes1 B obuxon B
1801 roay pYCCKMMA YuUeHbIU-
XUMMUK, aKkageMuK flkoB
OAMutpueBuny 3axapos,
KOTOpPbIA BnepBble pa3pabotan
TaK)X€é U CUCTEeMY pPYCCKOM
XUMNYECKOU HOMEHKNaTYpbl.

1781-1852 r.



UcTopua oTKpbITUA aMMMaka

AMMMaKk ObIn1 noriy4eH B YUCTOM Buge
B1774 r. aHTMMNCKUM XUMUKOM
Oxo3edom Jlyu lNMpuctnu.
OH HarpeBan ammoHMak (xnopug
aMMOHMUA)
C ralieHou n3BecTbio (rMApPoOKCUA Kanbuus).

— TlpucTnu Ha3Ban ra3 «Wesio4YHbIM
BO34YyXOM
WUNun rfieTy4yeu LWerovybioy,
NOCKOJIbKY BOAHbLIN pacTBOpP
aMMuMaKka umersn BCe MPU3HaKM LeriovMm.

1711-1794 1.




UcTopua oTKpbITUA aMMMaka

B 1784 dbpaHuy3ckun xumuk beprtonne
pa3rio’keHnemM ammMuaka goka3sarn
ero 3JfIeMeHTHbIU COCTaB,
KoTopbin B 1787 nony4un opuumanbHoe
Ha3BaHMe «HaWwaTbIPb» — OT
NTAaTUHCKOro Ha3BaHUA
HalwaTbIpHOM Weno4yn — sal ammoniac.

JTO Ha3BaHMe COXpaHAETCA U A0 CUX nop
B OONnbLUMHCTBE
1723-1802 r. 3anagHoOeBpPONencKnx A3bIKOB
(Hem. Ammonium chloride,
aHrn. Ammonia, op. ammoniaque).




CTpoeHue aTomMa a3oTa @

A30T
14,0067

2s%2p°

AneKkTpoHHaa bopmMmyna nmeet BUA:

1S*2S%2P°

Takum obpa3om, aTOM a3oTa MMeeT Ha NnocriegHeu
(2 p) opObuTanmu 3 HecnapeHHbIX INIEKTPOHaA.




ObGpa3oBaHue MOseKynbl

ATOM a30Ta HaXoAUTCH B COCTOSIHUM SP>-rmMbpuansaumm.
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CBa3u N-H nonsipHble, obwmue
3NIeKTPOHHbIe Napbl CMeLleHbl

B CTOPOHY aTOMa a30Ta KaKk aToma
c 6onbuwen J0.

90 (H)=2,1

90 (N)=3,5.

Monekyna nonsipHas.
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A30T C BOOOPOAOM
obpasyet
3 KOBaN€EHTHbIE
CBSI31 M0 OOMEHHOMY
MEXaHU3My




Mexay Monekynamm ammumaka obOpa3yroTcs
BOAOPOAHbIE CBfi3U, T.e aMMUaK B XXUOKOM
COCTOSIHUM acCOLMUPOBaAH.

BO,l],OpO,lJ,HaFI CBA3b BooopoaHbie CBA3U
yBeriMunBaroT
+6 +6 TemMmneparypbl
KUMNEeHUs U nnaBreHus

+g 1. Xopowas
PacTBOPUMOCTb.

@®® N{- ©006 4—
2. I'IOBblmeHmeT

+6 +6 U TOKMH
Y dCCOLNATOB.



dusnyeckme cBomcTBa @
NH,

- MonekynsapHas
Kpuctannumyecka
A
pelieTKa

ITkun = - 33,4 OC Tnn=-77.7 C



CnocoObl nony4yeHus

op

cmechb
asoTa u
Boaopoaa Fe, i, p

N,+3H, < 2NH,



1. [leucTBMEM LeNnoYemn Ha
COJI" aMMOHMA:

NHC1  CalOH)

HaI.IJaTblpb + ralieHass USBeCTb

2. 'mpgponun3 HUTPUAOB:




XnmMmmnyeckmue cBOUCTBA

NH3 — HU3LWas cTerneHb OKUCIeHUs a30Ta.

1. AMMUaK — BoccTaHOBuUTENb

2. OCHOBHbIe CBOUCTBA
(HenoperneHHas napa 3NMeKTPOHOB)

3. Cneundmnyeckme cBoncTBea



AMMMaK-BOCCTaHOBUTENb O

<  Peakuus ropeHusa ammmnaka (o N,):

4NH, +30,=2N + 6H,0 . LR

......




AMMMaK-BOCCTaHOBUTENb Q

< Kartanuntnyeckoe okncneHume ammmaka (go NO):

ANSHH, + 500, = N0 + 6HL,0ZT 1 e



> AMMMAKOM MOXHO BOCCTAaHOBUTDL
HeKoTopble HeakKTUBHbIEe MeTannbl:

» AMMMAK obecLBeYMBaeT -
nepmMmaHraHaT Kanus:

»  AMMUaK obecuBeuuBaeT
OpOMHYIO BOAY:




OcHOBHbIE CBOUCTBA
B3anmogeuncrteue ¢ BoOoOM
< AMMUaK pearmpyet c Bogomn, oopasys
rmgpat ammumaka (ammumadHasa Boaa):

NH, + H,O0 =NH,OH
N3meHsieT
deHondTanenH — 6/uB —

JIlakmyc ctaHoBuTtCcAa —

~
'mapokcmna aMmMoHusA

npoasnseT
. Bce cBoMcTBa weno4en ! )




OCHOBHbIe CBOUCTBA
B3anMmogeucrBue C KMUC/I0TaMMm

NH, + HCl — NH,CI

N,

xnopma aMmMmoHua (HawaTbIpb)

2NH, + H,S0, — (NH
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ObiMm 6e3 orHsa ?!
(Obpa3yeTtcs 3a cueTt
obpa3oBaHuA
\_ Xfopuaa amMoHusl)) )

4)2 S04
cynbdart
aMMOHMSA




MexaHu3m peakuuu

B consix aMmMOHUA
MOHHaA cBA3bL!!!




OObpa3oBaHue MOHA aMMOHMUA

/~Tpu cBA3n o6pa3oBaHbl MO OGMEHHOMY MeXaHU3My \

yeTBepTad — Nno AOHOPHO-aKUEeNnTOpHOMY.

napy 3feKTPOHOB.
AKuenTop - MorieKysna urim MoH, uMmeroLue
cB0OOOAHYIO OpOMUTanb.

-

[oHOp - MONeKyna unu NoH, umeroLLMe cBo6o0aHYHO

v

P

H

| P ] H H

—

| OOHOP |

L

H* +H_N._H—> H_II\I_H
I

—

=



Cneunduyeckme cBONCTBA

1. Bsanmoaencreme C rmnoxsiopuToM HaTpus
(o6paszoBaHue rmapa3mHa):

2NH, + NaClO = N_H, + NaCl+H,0

 mapasuvH UCNOMb3YIOT )
ans
nonyyeHus

\___ pakeTHororTonnuBa




Cneunduyeckme cBONCTBA

2. BzanMmogencrBme C akTUBHbIMU MeTaJIJlaMM
(o6paszoBaHue aMmmaoB):

2NH, + 2K = 2KNH, + H,




Cneuundunyeckne cBOMCTBA Q

3. BaauMmoaeincTBue c opraHM4ecCKMMm BellecTBaMm

(o6pa3zoBaHMe aMMHOB):

NH, + CH,Cl — CH,NH, + HCI




Cneuundunyeckne cBOMCTBA Q

4. KomnnekcoobpasoBsaHue:
CusO, + 4NH, — [Cu(NH,),]SO,

Cu(OH),+ 4NH, — [Cu(NH,),](OH),

~ v
bnarogaps cBoOMM 3nNeKTPOHOOOHOPHbLIM CBOUCTBAM,
MOIneKynbl NH3 MOryT BXOAUTb B Ka4ecTBe nuraHga

S B KOMMJ1EKCHblEe COeANHEHUS. P




Peakuuu, cBasauubie ¢

H3MEHEHHEM CTeNneHH OKHOIeHHA a3oTa

0o6pa30BaiHeM KOBAJACHTHON CBS3M
N0 A0HOPHO-AKUSNTOPHOMY MEXAaHH3IMY

|. AMmuax — HenpovHOEe COEAMHEHHE W nNpPpu Ha-

epesaruu pailaaeaerca:
-4 41 () n

2NH\Q—- N2+3H2

2. Ammuax 2opur 8 Kucaopode:
—3 41 0 0 -2

4NH:+30, 2N:+6H.0
-3
2N —6e™
0 —2
O, 44 —» 20 3

3. B npucyrcrsuu xaraauzaropa (Cnaae naaTH-
Hbl W DPOAMA) AQMMUAK OKUCAAETCA KUCA0OPOJoMm
8030yxa ¢ obpazosanuem oxcuda azora (11):

Pi, Rh +2-2 =2
4NO +6H-0
i 4
5

n
+ N2 | 2

—3 Q
4NH;+50,
+2

-3
N —5e~ - N
0 -2
02+4e“ 20

|. Ammuax peacupyer ¢ aodoi:

H +
+ H,0 =——>= H:EJ:H
H

+ OH™

NH;+H.O NHi +O0OH"~

2. Ammuax peacupyer € KucCA0TaAMU:

NH;+HCI NH.CI
XJA0pHAa
AMMOHMUSA

C MHOC00CHOBHBIMU KUCAOTAMU QMMUQK peazupyer
JBOAKO:

NH; +H.SO, NH:HSO,
ruapocyasdar
AMMOHHA
(NH;).S0O,
cyasdar
aMMOHHKA

2NH;+H.SO;,




[lpumMeHeHUe aMmmMuMaka

JlekapcTtBa
(MeguumHa)

Okucnurtenb
pakeTHoOro

Conu
aMMOHUSA
ans
nasiHus

NMpounsBoacTBo
B3pbIBYaTbIX
BellecTB

| NMony4yeHune
| coabl e
= /qq | XonogunbHbie
4, |..H ycTaHOBKM
AMM@
{Q(’ '’ O6paboTka
A3oTHas & - [ERSCEC IS
R MeTannos
YnobpeHus

Cynbdat ammoHus (NH,),SO,
Xrnopuna aMMOHuUS NH4CI

Kap6amupg (moueBuna) CO(NH,),




TexHoreHHble KaTacTpomdbli

.

 OCTOPOIHD & ¥
AMMHAK B8




OTpaBrieHne aMMMaKkom

NOK ammuaka coctasnsier 0,001 mr/n.

1. Henb3qa npukacaTtbCa K pa3nMTtomMy BeLLeCTBY, 3TO
MOXET Bbl3BaTb O0ME3HEHHbIN OXOI KOXKHbIX MOKPOBOB.
2. ['lpn oTpaBneHMn aMMMUakoM Hemnb3A NUThb, @ HYXXHO
3akanaTb B rnasa ansdyumna unm npombiThb rnasa
pacTBOPOM BOPHOWN KUCNOTHI.

3. B HOC 3akanaTtb Tensioe noaconHe4YyHoe, OfIMBKOBOE
NepcmnKoBOE Macro, a Ninuo, Pyku n BooOLLE NopaxeH
Y4YaCTKM Tena NpoMbITb 2-NPOLEHTHbLIM PaCcTBOPOM
BOPHOW KUCIOTHI.




[lpoBepb cebA

[1ng ammmuaka xapakTepHbl

1

CBOUCTBA:
KUCNnoT conen
OCHOBaHUU oKcupoB

AMMUaAK B3aUMOOEUCTBYET C:

2

wesfiovyamMu

KUcnotamm

HemMeTariamMmum

MeTanimnamm

LIBET nakmyca B pacTBope

3

dMMUaAKa.
cdmonetoBbIN KpaCHbIU
6ecuBeTHbIN CUHUN

4

AMMMaK —

BOCCTAHOBUTEIb B PE€aKLINA

C Kkucnortamm

C
HemMeTannamum

C okcngamm
MeTanrnoB

C MeTannamm




N OTBeThl

\
2

1. OCHOBaHUU

Kncnotamwm
CUHNN
4I
N
|\
okcugamu

—MeTannoB—



[oTOBMMCSA K 3K3aMeHY

OcyuwiecTBuTe LernoykKy npespalieHmmn:

,ONH,I(NH,),SO,CINH,CICINH, CIN,, (7 Li,N OJ NH,

3anuunTe ypaBHEHUSA peaKkLuuMn.
'Ae BO3MOXHO, paCCMOTPUTE C TOUYKU 3PEeHUs
T34 n OBP.
NpuBeauTe anNeKTPOHHbIU 6anaHc, NofHbIe U
COKpaLleHHble UOHHbIEe YpaBHEHUS.



[oTOBMMCSA K 3K3aMeHY
PewuTe 3apauum:
YpoBeHb A:

Kakou 06beM aMMuaKka MOXXHO MNOJIyuMTb NPy HarpeBaHum
7,4 r. rmnapokcuaa Kasbuumsa Cc XxJiopuaoM aMMOHUA ?.

YpoBeHb B:

AMMuak o6emMom 4,48 n (H.y) COXXrnn B paBHOM o0bbeMe
Kucnopoaa. Onpeaennte Maccy noJIiy4eHHOro asora.

YpoBeHb C:

AMMMak 06beMoM 2,24 n (H.y) nponycTuaiv B pacTBop
¢docchopHoun kucnotbl Maccon 100 r c MaccoBou aosnen
kncnotbl 19,8%. OnpegenuTte coctaB COJIM U ee
MAacCCOBYIO 40110 B NOJIy4eHHOM pacTBoOpe.



KpoccBopa

ﬂllllll.l 1. JlaTuHCKOE HA3BaHMeE a30TaA...

2. Ha3zBaHue B3pbIBUATBHIX BeElIECTB,
IMOJYYEHHBIX HA  OCHOBE  CoJIeH
AMMOHMS. ..

3. YdeHbld, BIEpPBbIC MMOJYYHBIINI
YUCTHIM AMMMAK...

4. IIpoaykrom B3aUMOJACUCTBUS
aMMHAKA C KUCJIOTON ABJISETCH. ..

S. AMMHAK HM ero BOJAHBIH PacTBOP
MPeacTaABJISIOT C000i cj1a0yI0...

6. Hassanue 10%-ro pacrBOpa
AMMHAKA — HAIATBHIPHBIN. ..

7. AMMMaKk B peaknuMsax ¢ BOJAON H
KHCJI0TAMH 00pa3yeT UOH...




CVHKBeuH

AMMMaK
e [a3000pa3HbIN
e PacTtBOpuMbLIN B BoAe
e BoccTtaHoBuUTeNnb NPU OKUCNEHUMU
e OOpa3ywmm comnb HawaTbIpb

e [lopaxarowmmn CrM3ncTble
000sI04KHU

e [lutaet pacTteHus







