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Pyccroe JdaTHHCKOE Xuavmuveckuii | IIpousHomenne XHMHYECKROIO
Ha3BaHHe Ha3BaHHe 3HAR 3HaKa B popMy.le BelecTBa
A30T Hurporexmym N OH
A TIOMITHHIT ATIOMIHIIYM Al A TIOMIIHIII
Boxopox ['miaporenirym H Am
AKeneso DeppyM Fe DeppyM
Kaani KaJIHYM K KaJIHi
Kaapnui KaJbIHYM Ca KaJbIHH
Kucopon OxecnreHiy M O O
Kpemunii Crnanunym Si CHIHIHYM
Marnunii Marne3snym Mg MarHui
Mapranen Manranym Mn Mapranen
Hatpnii Hatpuym Na Hatpuii
Menp Kynpym Cn Kynpym
PryTh ['mapaprupym Hg ['apapripym
CeiHen [L1roMOy M Pb [T1roMOyM
Cepa Cyasdyp S ¢
Cepedpo ApresTym Ag ApreaTym
Yriaepon Kapboneym c IBE]
Docdop Dochopym p @MyShBFEd
Xop Xa0pyM C1 X1op
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m BaneHTHOCTH
=1 <

bl Yycno ceaseun, kotopoe obpasyet
XUMUYECKUU 3NeMeHT

BaneHTHOCTb kucnopoaa pagHa | |
Hat H

O BaneHTHOCTb BOAOPOAQ pasHa |

,—I‘l BaneHTHOCTb a30Ta pasHa IIT
H /N\H BaneHTHOCTb BOAOpOAG paBHA T

Cl BaneHTHOCTb yrnepoaa pasHa IV

| /C | BanewnTHOCTS xnopa pagHa |

C
H/ \C| BaneHTHOCTb BOAOpOAG paBHA I



DNEeMEHTBI ¢ MOCTOAHHOH

JneMeHTbI ¢ I'leCMCHHOﬁ

BAAEHTHOCTHIO BAJIEHTHOCTBIO
dneMeHT BanentHocTb JnemMeHT Banentnoctnb
H, Li, Na, K, F | S I, IV, VI
0, Mg, Ca, Ba, Zn I N I IL IO, IV, V
Al B I I, v
* Fe 1, 1l
Cu [, II
C, Si II, IV
Cl, Br, I [, III, V, VII




Ha3biBaeMm OuHapHOe BeLllecTBO:

1.HaunHaem co BTOpoOro anemeHTta. [uwem
KOPEHb JTaTUHCKOro HasBaHUA BTOPOro
arnemeHTa, gobasnsem cydpdukc «mua»

2.[lnwiem pycckoe HasBaHUe NepBOro
afleMeHTa B poauTenbHOM nagexe

3.Ecnn nepBbIN ANIEMEHT UMEET
NepeMEHHYI0 BaNrleHTHOCTb, TO B KOHLIE B
CKODOKax yKasblBaemM ee PUMCKON Lndpou



KOs b PHIIHEHTEL

— L.

3 CuCly 5ALO; 3 FeCls

T e



BELLECTBA

[OAT U3 atomoB ogHoro  COCTOSAT 13 aTOMOB /iBY
l. BUga 6onee BUAOB

(9/\/{3_) Cepa,

MonekyJia KUcJIopoa KUC/1 Op opn

A cepe Xeneso,
- mMe/[b, a3oT,

ATOM Xenesa fl Q(*)Op iy
3

LFe




BemecTBa

l'Ipoc'rme BellleCTBa

]

ChroskHBIE BellleCTBa

/\

MeTaiabl HemeTtanasl
K, Ba, Ag, H,, Br,, P,
Al S, Si
Eucaorsl Coau
Oxcuabl HBr OcHOoBaHuA LiNO
- : 7 32
Li,0O, Si0,, H,SO0, NaOH, KHCO,,
Orals HNO, N Cu(OH)Cl




Knaccudgumkayumsa cnoxHbix
HeopraHqucmx BemeCTB




CnoxHoe BelecTBO MpocToe BelwecTBO

@

Cmechb NMPOCTOro " CrNOXHoro
BewecTB

Cmecb ABYX
CIOXHbIX BeL,ecTB

Ve e * '(EJ
o9 »°




Knaccucbukauml XUMUUEeCKNX peakuuﬁ
Ynpa>xHeHue.
No npen/1o)keHHOMY YPaBHEHUIO fanTe XapaKTepUCTUKY
XUMMNYECKOM peaKLiuM.

Heopranunyeckue

CaCO3 =Ca0O + CO2-Q
(1) (r) (r)
1) pa3no)xeHus

2) HEOKMCINTENIbHO-
BOCCTaAaHOBMUTE/IbHafA

3) sHAoTEepMHYEecKan
4) obpaTnuMmasn

5) HeKaTaNIUTHY ecKan
6) reTeporeHHas

Opranudyeckue

C2Ha + H2= CzHs + Q
(r) (r) (r)
1) coeanHeHns

2) OKNCNINTENIbHO-
BOCCTaHOBMTE/IbHafA

3) 3K30TEepMNYecKan
4) obpaTuMan

5) KaTaZInTHY ecKas
6) roMoreHHas




BaXHeWilue KAacehl

HeOpPraAu4YeCKuX BellleCrB
PacnpeaeAuTb BeLLecTBa NO CTPOEHUIO Ha 4 rpynnbl
OKCUA OCHOBaHWe KUCAOTA COAb

AllOH);  H,Si0; caco, HNO,

MgO FeO SO, H,S
Cu(OH), H,CO, AI(NO,), K;PO,

H,S0, Na,SO, Ca(OH), CO,






S - opbutans P - opburans - F - opbutans

Puc. 6. ®opmbl aTOMHbLIX opOuUTaneun (3NeKTPOHHLIX 06nakos)
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OBPA30OBAHVE KOBAJIEHTHOM
CBSI3U

H*+.H => :Cl* +.Cl: =>

=> H :H - :Cl : Cl:

KOBAAEHTHAS CBA3b OOPMUPYETCT MEXKAY ATOMAMMU HEMETAAAOCB B

pesyAstare HEPCKPOIBAHLLA IACKIPOHHBIX 0040KOEB (apyrumu
CAOBAMM, B PE3YALTATE OBPAIOBAHMSA OBLLIUX NAP SAEKTPOHOB).



L=YKOBAJIEHTHASA CBA3b
30 (BNEKTPOOTPULIATENBHOCTb) - ... =

KOBAJIEHTHAA HEMNOJIAPHAA CBA3b (A0 = 0)

Kl o+ oCle = QG

KOBAJIEHTHAA MNOJIAPHAA CBA3b (A30 = 0)

H* + °Cl: - H @(’:’1:&



KOBAJIEHTHAS IIOJIAPHAS CBA3b

HCl «

H,O ©

NH; N

1

3s?

H

i

t

It

t

3p’

t

f

9g? 2p*

He(k  H-cf 9

O~-CBAIL
. o+ O ‘
H= O: H-*O\ -r
2 5+ S—P
H H O—-CBA3b

O+ O+
HeN-H H*I?I-H S—P
54+  O-CBA3b

H H




MexaHu3M 00pa30BaHUSI UOHHOU CBA3M:

O[IVH — OTAAEeT €7, APYron — NPUHMMAET €

Na*++Cl.— Na'|.Cl.




MeTannunueckana CBA3b

CBA3b B MeTasJl/laX U ClJ/ilaBaX, KOTOPYHO &
BbIMNOJTHAKOT OTHOCUTEJIbHO CBOﬁO,ﬂ,HbIe
SJIEKTPOHbI MeX4y NOHaMWU MeTas1J10B B
MEeTaUu1/In4eCcKoun KpVICTaJ'II'II/Il-IeCKOﬁ peLleTKe
0o n+

M — ne—M




Boéopodnaﬂ censb

Bo3Hukaem mexd0y MosieKynamu, e
cocmae Komophbix xodsim eod0opold u
CUJIbHO 31eKmpoompuyamesnbHbIU
anemMeHm — ¢pmop, Kucs10poa, azom

\
|
= /

lMpomoH e3aumodeticmeyem
¢ HenodeneHHoU
3/1eKmpoHHOU napou
amoma Kucsiopoda dpyaou
MOJIeKyNbI crupma,
ob6obuwecmensis ee.

R R R MexmonekynspHasi eodopodHas
I I | cessb

Cnabee KoeasieHmMHoU ces3u e
QO =H0O-H-O-H 1520



TepMuueckoe pasnoxXeHue conei.

PasznoxeHue cosnell aMMoHUs
Ha ammunak n COOTBETCTBYOLYIO KUCNOTY pasnaratTes npu

HarpeBaHun TONbKO TE COMW aMMOHNSA, KOTOPbIE COAEPXKAT aHMOH,
He obnagatwmnn OKUCITUTENbHBIMW CBOUCTBAMMU:

(NH,),CO, = 2NH, + CO,+ H,0
(NH,),HPO, = 2NH, + H,PO,

Yem CUnbHEE KUCNOTa, TEM TPYAHEE PasnOXWUTb COMb:
(NH,),80, = 2NH, + NH,HSO,

Ecnu aHMoH conn obnagaeT OKMCNUTENbHBIMW CBOUNCTBAMW, TO
amMmmuak He obpasyeTcs:

NH,NO, = N,O + 2H,0
NH,NO, = N, + 2H,0



Okcuabl azoTa

Okcug asora (l)
N,O

Okcug aszora (I1)
NO

Okcug asota

(1)
N0,

Okcug asora (1V)
NO,

Okcug azorta (V)
NZOS

du3nyeckne ceoiictea

BecuseTHblil ras

«Becensuini ras»
NCNONb3YeTCs Kak
HapkKo3

BecugeTHblif ras.
An. JeiicTeyeT Ha
LIHC, ceasbiBaeT
remMorno6uH KpoBM.

CuHaAa
XWAKOCTb

Bypebiii ras
HAposuT!
Pasgpaxaet
AblXxaTenbHble

nyTH, Bbi3blBaeT
OTeK Nerkunx.

lMpo3pauHblie
becuBeTHble
KpucCTau Nbl

XUMuyeckme
CcBOWCTBA

Heconeobpasyounii okcng,

KncnoTtHble oKcuabl

2N,0 =2N, +0,

He B3aumopgeiicTeyeT c
BOZOMN, KWCNnoTamu
Lenouamm

2NO +0, =2NO,

N,0, + H,0=
2HNO,

NO, + H,0= HNO, +
HNO,

2NO,+ 2NaOH =
NaNO, + NaNO, +
H,0

N,O. + H,0= 2HNO,




A30mHas Kucsioma.

Mosny4yeHue a3oTHOW KUCNOTbI:

B naGopatopuu, KNO, + H,SO, = HNO, + KHSO,

Nnpu ciaéom HarpesaHUM.:

B NpoMbILLIEHHOCTH
rpouecc NnosiyvyeHuns a30THOW KUC/TOTb! MOXHO pa36 UTb Ha TPW 3Tala.

1.0kucneHne ammMmuaka Ha n1atMUHOBOM Katasinsarope Ao NO:

4NH, + 50, = 4NO +6H,0
2.0KkucneHue Kucnopogom Bosgyxa NO go NO2:

2NO + O, =2NO=

3.MornoujeHne NO2 Bogon B NpUCyTCTBUUN U30ObLITKA KUCIopoaa:

ANO, + 2H,0 + O, = 4HNO,
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PasnoxxeHue HUTPAaTOE MeTannoe

H MTpaTbl METANIOB

MpoAYyKTbl Pa3NoKeHUa

Mpumepsbl

nesee MArHUA: Me<Mg

(kpome NUTUA)
MarHuim He exkao4aem!

HUTPUT MEeTanna u KUCAOpPoa

MeNO; = MeNO; + 0,

2N8N03 4 2N8N02 + 02

ot MdlrHUA po Mean, +
nuTUN
MgsMe=Cu, +Li
BKto4as MArHUM u Mmeagb

OKcua meTanna, okcupa, asoTa
(IV) u Knucnopogn:

MeNO; - MeO + NO; + O,

ZZn(N03)2 = 27n0 + 4N02 -+ 02

npasee Meau
Cu>Me

MeTann, okcupg asoTta (V) u
KUcnopoa;:
MeNO; - Me + NO, + O;

2AgNO; = 2Ag + 2NO; + O;




KucnopopgHble Kucnotbl hocopa

H3PO2 H3PO3 H4P20
6
Ci0: “Hl. Ci0: 3 C.0. ¥4
doocgpopHoBaTucTas doocgpopucTas doocgpopHoBaras
rMnogocuThI doocnThl doocpoHaThbl
H3PO4 H4P20O7
C.0: t5 C.0: t5
doocropHa nupodpocdopHasn

A doochathl nupodpocarsl



docchop B cTENEHN oKUcneHns -3 obpasyeT
BOJOpOAHOE coeAnHeHNe pochpuH PHs,
aHanorn4yHoe aMmMmuaky. 3Ta CTeENEHb OKUCNEHUS
MeHee XapakTepHa Ana pocdopa, Yyem AnNg asoTa.

— 400BUTbIN ra3 ¢ YeCHOYHbIM
3anaxomM, MOXeT ObITb nosydyeH na oochduaa
LUMHKa AENCTBUEM KNCNOT UM BOAbI:
Zn3P> + 6HCI| - 2PH3 + 3ZnCl»
OcHOBHble cBoWcTBa docdhunHa crnabee, 4yem y

aVMMinaKa.
PH3z + HCl —> PH4ClI
< Ay




Hagzsanue Imnupuyec- | CrpykTypHas Cnocob nonyuenun
Kasa hopmyna dhopmMyna
Meradocdop- HPO3 -0 [Ipu pacTBOpPEHUM OKCHAA
HAS ’ H—0—PY 5 docdopa (V) B xonoaHom
BOJE:
P205 + Ho0 =3HPO3
Oprodocdop- H3POg4 H—0«_ [Ipy KHNAYEHUYW BOAHOTO
Has H—O—=P=0 |pacrsopa meradoctopHoii
H=—0 KHCHIOTHI
IIupodocdop- H4P307 H—O0__ 0 Ilpa HarpeBaHHMH OpPTO-
HanA H—0—P3__ |dochoproi KucnoTh He-
H_oﬁpfo ckonbko Buiie 200°C:

H—0" o

2H3P04 = H4P207 + H20




CmpoeHue AMmuaka




ArperatHoe COCToAHue
Kucnopoaa

NPy H.Y. - 194 °C -218,8 °C

20w B
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MeTtann

OCHOBHbIN
oKCcnAa

04/22/2020 U St i



Tenemuuecxan ceazs mexcay sarxcreiimumu
KAGCCaAMU Heop2anudeckKux coedurenui

e

+0, l I +0,

OCHOBHBIY OKCHA — KHCNIOTHBIA OKCHUI

+H20 l +H20

OCHOB4HUC KHUCAOTAa

\/




CkopocCTh peakuum

CKOpoOCThI0 XHMHYECKON peaKIMi HA3bIBAETCS
N3MEHEHHE KOHIEHTPALUUU PearupymioIlluX BellecTB
32 ¢JMHUIY BpeMEHH B eJMHHIIE 00beMa CHCTEMBI
(MOJIB/JI°CEK)

“ foMOreHHasi peakuus

V==xAc/ At == (c,-c,) / (t,-t,)

[eTeporeHHas peakuus H

v _4+ _QC 4 C-¢
rerep — -

At-S (tz-tl)-S@MySmd




PaKTOpLI, BNUalolWME Ha CKOPOCTb
XUMUYECKOU peaKuuu

| npupoaa pearupyrowmx seuects

KOHLieHTpauusa pearmpyrowmx
BelecTB

Temnepartypa

nnowaab NOBepxXHOCTU
CONPUKOCHOBEHUS

KaTanmsaTtop, UHrubutop

3 }\'LACL-,-\.,ACP
_L;%(J iy 2niairc




Q XuMmnyeckKkoe paBHoBecue

M

m COCTOSIHME CUCTEMbI, NPU KOTOPOM
CKOPOCTb NPsSAMON peakuumn paBHa CKOPOCTHU
obpaTHON peakuunn, HasbiBaeTcs

XNWMUN4eCKumMm paBHOBECUEM.
> >

Vi=V,




[puxyun Jle LLlamernebe.

Ecnu Ha cuctemy, HaxoAsLLylocs B paBHOBECUM, BO3AENCTBOBATb
N3BHE, U3MEHSA Kakoe-nnbo ycroBue (Temneparypa, AaBneHue,
KOHL|EHTpaLUus), TO pPaBHOBECME CMELLaeTca Takum obpasom,
4YTOObI KOMMNEHCUPOBATL 3TO U3MEHEHME.

N, + 3 H, <> 2 NH, + Q

Temnepartypa.

[Mpy NOBbILLEHUM TEMMNEPATYPbl XMMWUYECKOE pPaBHOBECUE
CMELLaEeTCA B HanpaBneHUn 3HAOTEPMUYECKON peakLmm, npu
MOHWPKEHUN — B HanpaBneHNn 3K30TEPMNYECKON.

[lpumep: ecnn Hapgo cmecTutb pasBHoBecune BIIEBO,
Temneparypy Hano nosbicuTb, ecnn BIIPABO — noHN3nUTb.




[purnyun Jle LLlamernke.

N, + 3 H, < 2 NH,

laBneHwue.

[Mpy NOBLIWEHUMN [aABMNEHUS XUMUYECKOE pPaBHOBECUE
CMeLlaeTca B HanpapneHun obpasoBaHusa BeELLECTB (Mnu
NCXOAHBLIX NPOAYKTOB) C MEHBLLLUMM OOBEMOM; NPU MOHMKEHUU
CABUraeTcsa B CTOPOHY € DonbLUMM OObEMOM.

[pymep: ecnnm Hapo cmectutb paBHoBecne BJIIEBO,
nasneHue Hano noHu3nTb, ecnv BINPABO — noBbIcUTb.



[puryun Jle LLamernke.

N, + 3 H, < 2 NH,

KoHueHTpauuwn.

[lpU NOBbILEHUM KOHLEHTPaUUM OAHOM0 U3 UCXOAHbIX
BELLIECTB paBHOBECME CIABUraeTcs B  HanpasneHuu
obpasoBaHMUsA MPOAYKTOB peakuun, OAHOro M3 MNPOAYKTOB
peakLmm — B HanpasneHun obpasoBaHNsa NCXOAHbIX BELLECTB.

[Tpumep: ecnn Hapgo cmecTuTb paBHoBecne BIIEBO, Hapo
noBbICUTb KOoHUeHTpauuo NH;, ecnn BMPABO — noBbicuTb
KoHueHTpauuo N, nnn H,,.



