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Knacc1r1<P1r1Ka4~UI 

Heconeo6pa3YIOLl..llr1e (6e3pa3nlt14Hbte): N20, NO, CO? 
coneo6pa3ytOLl..llt1e 

OCHOBHble aMcporepHbte Klt1CnOTHble 
1,11 
MexOy 

Na20 
CaO 

c~o 
OKCIA,Q Cr( ll ) 

ra3 >K1t1AK. 

C02 H20 
S02 so3 
NO Cl20 7 

N0 2 

Me 
HMe 

II-IV V-VII 
MexOy HMexOy MexOy 

nepex. +7 
ZnO C02 Mn20 7 
Al20 3 so3 

+3 +6 
Cr20 3 Cr03 

OKCIA,Q Cr(lll) OKCIAA Cr(VI) 

<!>lf131r1'·teCKir1e CBO~CTBa 
TeepA. 

OCHOBHble 
aMcporepHbte 
Si02 
P20 s 
Cr03 

MexOy 
( Lll·' Ll..l-3.) 

Klt1CnOTHble 
OKCIA,Qbl 
~ 

+ H 0 2 pacreop 

Me(OH)x.! 
Hx03y 
Me30y! 
Me(N03)x 
(Mg-Cu) 

Klt1CnOTHbl~ OKCIA,Q H
2
0 -+ K-Ta (p.) 

Ll..len04b -- conb + H20 

aMcporepHbl~ 

I H20 -- Llleno4b 
OCHOBHO~ OKCIA,Q Klr1cnora 7 conb + H20 

H J... Me+ H 0 
? ? 

O,QHOocHOBHbte MHOrOocHOBHbte 
HF (nnaelt1KOBafl), HN03 H2S04 , H3PO 4 

6ECKV1Cn OPO,QHbiE 
HCI, HBr, H2S 

KVICnOPO,QOCO,QEP>KA~VIE 
( rli1APOKCli1Ab1) 

Clt1nbHbiE (a-+1) 
H2S04 , HCI, HJ , 

HCIO 
4 

(xnopHafl), H3B03 (6opHafl) 

cnA6biE (a-o) 
HF, H2S, H2S03, HN02 (a30Tli1CTafl), 
HCIO (xnopHoearHcTafl) 

HMn0 4 (MapraHL.40Bafl) 
H2Cr04 (xpoMoeafl), 

nony~eHif1e <l>lr131r1~eCKir1e CBO~CTBa 

H2 + HMe -+ Hx3f BKYc! P-pbt 
Kll1cnoTHbt~ + H 0 ...... H 30 (p ) 

OKCIA,Q 2 x Y · 
>KH.QK. Teep,Q. ra3oe 
H2S04 ~ HCI, HBr, 

Kll1cnora + conb 

S0 + 2HN03 
BOCCT. OKI1CJ1. 

{ 

KOHLI . H2S0 , 
HNO 

OKI1 CJ1 . 
3 

-+ Kll1cnora + conb 
(! 1r1n 111 f) 

+6 
-+ H2S04 + 2NOT 

HN03 H3P04 H2S, 
HCI03 H3B03 HCN 
---....--- ( Clt1Hll1nbHafl) 

H20 H2C03 

Xlr1Mir1~ecKir1e ceo~cTea 

H 30 
11~-p H+ + 30x- cryneH4aTo 

x y +- x y a 1>a2 
M e (Ao H2) -+ .Q H

2 
i 

Me -+r- H20 +? 
I·IV ~ 

MexOy -+ Q + H20 
OCHOBaHit1e -+ H

2
0 

conb -+ U ! Klt1cnora 
Hx30Y -+ KIIICnOTHbl~ OKCIIIA + H20 

16HCr1 + 2KMn04 -+ 2MnCI2 + SCI~ + 2KCI + 8H20 
BOCCT. 

P.s~A Hanp.s~>KeHir1~ MeTannoe 

K Co No Mg AI Mn Zn Cr Fe Ni Sn Pb H2Cu Hg Ag pt Au 
- yeenlt14eHit1e BOCCTaHOBIIITenbHbiX CBO~CTB --

'13CT:b 1 

Knacc1r14>1r1 Ka 41r1.s1 

CPE,QHVIE 
Mex3y Mex30y 
NaCI 
AI2(S04 ) 3 

NH4N03 

KVICnbiE (H) OCHOBHbiE (OH) 
MexHz3y Mex(OH)z3y 
KHC03 MgOHCI 
rlr1APOKap6oHaT K rlt1,QpoKcoxnoplt1,Q Mg 
Ca(H2P04 )z Fe(OH)2N03 

Hlt1TpaT aMMOHIIIfl ,Qit1rli1,Qpocpoccpar Ca ,Qll1rlr1APOKCOH1t1Tpar Fe(lll) 

,QBOLI1HbiE KOMnn EKCHbiE 
Me1Me230y [Cu(NH3)4 ]S04 

NaCI• KCI cynbcpar 
K2NaP04 rerpaaMir1H Cu (II) 
oprocpoccpar Na[AI(OH)4 ]+=! 
Kanlllfl-Harplr1fl +=! Na+ + [AI(OH)4r 

<!>lr131r1'·teCKir1e CBO~CTBa 

TsepAbte + H20 ~ pacrsoplt1Mbl, Manopacrsoplt1Mbl, Hepacrsoplt1Mbl 

nony~eHir1e 

OCHOB8HIIIe 1\ + H20 
Klt1Cnora + OCHOBHble MexOy -+ .J..I + H20 

MeaKT r- + H2 i 

Ll..leno4b + KlllcnoTHbte ..., + H 0 
OKCIA,Qbl 0 2 

Klr1cnora + Klt1cnora 
conb + Ll..len04b I \ + ocHOBaHHe ! 

conb (p.) V + conb! 

Me + HMe -+ Me.3 y 

Xlr1Mir1~eCKir1e CBO~CTBa 

(p.) 

(p.) 
(p. ) 

Me(aKTHBHee)--+ 
Klr1cnora 
Ll..leno4b 
conb (p.) ---+ 

Me(M.aKT)! 
Killen ora 
OCHOB8HIIIe.! 
conb ~ 

nH20 
H20 fi18POI1113 I 

• nH
2
0 (Kp11crannor11.Qpar) 

to 
!Mex30Y 0 MexOy + HMexOy 
Me(N03)x ( \ • 
(NH4)x3 t 

+2 2Fe Cl2 + Cl 2 
BOCCT. 

2KI-1 + CI
2 BOCCT. 

.... 2Fe.3CI
3 

0 
..... 12 + 2KCI 

2KMn+7 0 4 +16HCI -+ 2Mn+2CI
2 
+ 5CI

2 
+ 2KCI + 8H

2
0 

OKI1CI1. o 
4Fe+2S-1 + 110 .!.. 2Fe +3 03 + 8S.40 i 

BOCCT. 2 o 2 2 2 

N"3 H NO .!.. N° i + 2H 0 4 2 2 2 

rlr1APOI11r13 

Pa3no>KeHit1e con1r1 BO,QO~ c o6pa3oBaHIIIeM cna6oro 3neKTponlt1Ta. 

1
.----- con b -----,! 

Clt1nbH. Klllcnora 
cna6. 0CHOB8Hit1e 

rlt1,Qpon 1!13 no KaTHOHY K"• 

Kn+ +HOH-~KOH(n-1 )+ +H+ 
cna6. cpe.Qa 

3J1eKTpOI111T KI1Cna~ 

Clt1nbHOe OCHOB8Hit1e 
cna6. Kl!1cnora 
rlt1,Qponlr13 no aHli10HY Ao-

An-+H+OH +:tHA(n+1>-+0H-
cna6. cpe.Qa 

3IleKTpOI111T Ll.lei10YHaSl 

cna6. 0CHOB8HIIIe 
cna6. Klt1Cnora 
no Kn+ 1t1 An-

Kn+ +An-+H+OH";::! KOH("·1>+ +HA(n+1>-
cna6ble 3neKTponi1Tbl 
cpe,qa HelilrpanbHaSl 

r1r1,Qp0n1113 ycll1niiiB810T ,Q06asneHit1eM BO,Qbl, HarpesaHIIIeM CIIICTeMbl 

.. 



NaOH. KOH, NH.PH Ca(OH)21 Cu(OH)21 AI(OH)3 

¢H3HYeCKHe CBOHCTBa 

T aepp.ble OCHOBaHIMl 

non~eHHe 

-+ ~ell04b + H2 T 
~eno4b 

HEP~C~BOPvt~ bE 
Cu(OH)2, Fe(OH)2, Fe(OH)3 

PACTBOPV1Mb E (~eno4 1-1 ) 
LiOH, KOH, Ba(OH)2, Ca(OH)2 

+ H20 

~ 

aneKTpom13 BOAHbiX pacTaopoa cone~ ~enoYHbiX Me 
2NaCI + 2H20 1. Cl2 + H2 + 2NaOH 

~9110% 

CV1JlbHbiE (a-+1) 
~en04V1 

CJ1A6biE (a-+0) 
HepacTBOPV1Mble, NH40H 

XHMHYeCKHeCBO~CTBa 

Me(OH)x 
KIIICilOTa 

v 

KIIICilOTHbllll OKCIIIA 
COilb (p.) 

ep.KV1e pacTaopbl LllenoYe~ COJlb (p.) + ~eJl04b -+ COJlb + OCHOBaHIIIe~ 

Me(OH)2 + 2HCI 
ocH. ce-ea 
Me(OH)2 + 2H+ 

AMQ>oTepHble rHAPOKCHAbl 

Me~ O t H 
+ 1- 0 + H 

M 2+ 20H- H : : OH- 2H+ M 0 2
- [M (OH) ]2-e + . ..................... =: L ... -..... - .............. :• + e e 

B KIIICJ101-1 B ll.I9JlOYHOI-1 2 4 
cpeae cpe.Qe 

-+ MeCI2 + 2H20 

-+ Me2
+ + 2H 0 2 

• 

Me(OH)2 + 2NaOH 
KliiCJl. CB-BB 2NaOH + Cl~ -+ NaCr 1+ NaCI+10 + H20 

-+ Na2Me02 + 2H20 
T04Hee: 

-+ Meo 2
· + 2H o 

Me(OH)2 + 2NaOH -+ Na2[Me2+(0H)
4

]
2 

KliiCJl. CB-Ba 

OKHCJ1. 
BOCCT. 

Me(OH)2 + 20H" 2 2 Me(OH)2 + 20H- -+ [Me(OH)4f 

1887 r. CaaHre AppeHvtyc 
1/1. A. Ka6nyKoa 

np111 paCTaopeHV1V1 B aop.e (V1J1V1 pacnnaaneHL-1L-1) 3JleKTpOJ1L-1Tbl pacnap.aiOTCH Ha 
nono>KL-1TeflbHO L-1 OTPL-1'-IaTenbHO 3apH>KeHHble L!lOHbl (nop.aepraiOTCH 3JleKTponL-1TL-1-
4ecKo~ p.L-1CCOf..IL-1af..1L-1L-1). 

KOHf..leHTpaf..IHH HOHOB B paCTBOpax 3aBL-1CL-1T OT TOrO, HaCKOJlbKO nOJlHO p.aHHbl~ 
3JleKTpOl1HT AHCCOf..IHHpyeT Ha HOHbl. 

HE311EKTPOJU1Tbl: 
311EKTPOJ1~Tbl: 

60JlbWHHCTBO opraHH4eCKHX Bell.\eCTB, HeMeTaJlJlbl, MeTaflJlbl 
KHCilOTbl , OCHOBaHHH, COJ1V1 (npoBOAHT 3/1. TOK B paCTBopax, pacnnaaax) 

® -+ K8TOA-
8 -+ aHOA + 

CreneHb ,[lMCCOf.4M8f.4MM (a) - OTHOWeHL!le 4HCJ1a pacnaBWL-1XCH Ha HOHbl MOJleKyfl (n) K 06Ll.leMy 4L-1CJ1Y paCTaopeHHbiX MOJleKyfl (N): n a = ..;..__ 
N L-1 Bblpa>KaeTCH a p.onHx ep.L-1HHI_\bl V1J1H a npof..leHTax (a<0,03 - cna6ble; 0,03<a<0,3 - cpep.HL-1e; a>0,3 - CL-1JlbHble 3JleKTponHTbl). 

CTeneHb AL-1CCOf..IL-1af..IHH 3aBL-1CL-1T OT npHpOp.bl Bell.leCTBa, KOHI_\eHTpaf..IHL-1 paCTBopa, p.o6aaneHV1H HOHOB. 

KoHCT8HT8 ,[lMCCOf.4M8f.4MM (KA111c) - OTHOWeHHe npOL-13Bep.eHHH paBHOBeCHbiX KOHf..leHTpai_\V1~ HOHOB B CTeneHH COOTBeTCTBYIOLl.IHX CTeXL-10MeTpH-
4eCKHX K03cpcpHf..1HeHTOB K KOHf..leHTpaf..IHL-1 Hep.HCCOf..IHHpoaaHHbiX MOJleKyfl. 

_ [K+][A] . 
K,£11-!C.- [AK] • 

BOAOPOAHbl~ noKa3aTenb 

pH=-1g[H+] 

[H+]=[OH-] He~TpanbHaH pH=7 

[H+]>[OH-] KL-1cnaH pH<7 

[H+]<[OH-] Ll.lefl04HaH pH>7 

KHCJlOTbl 0CHOB8HHH 
Hx30y ..... H+ + H30y 

II H30y ..... H+ + 30~-

Hx30y ..... xH+ + 30y-

Me(OH)x ..... [MeOHt + OH-

11 MeOH+ +-+ Mex+ + OH

Me(OH)x +-+ Me X++ xOH-
a.,>a.ll 

AMcpoTepHble 

Me~ Ot H 
1- 0 -i- H 

+ -
K = [H ][OH ] K = [H+][OH-]=1 o-14 

AHC. [H20] ~ H~ 

MexaHH3M 3neKTponHTHYecKo~ AHCC04Ha4HH 
a pacnnaae 

+ 
+ 

ltiOHbl 

0 ·+ t 

KL-1CJ1ble 

I Me(H3) ..... Me++ H3 2
-

ll H3 2
-..... H + + 3 2-

ConH 

OcHoBHble 

[MeOH] 3 +-+ MeOH+ + 3 -

Me(H3) ..... Me++H++32-

11 MeOH+ ..... Me2+ + OH

Me0H3 - Me2+ + OH-+ 3 -
a., ~all 

Cpe.qHHe 
Mex3y +-+ xMey+ + y3x-

+ ' ' OH-
Me2++ 20H-~----.tL.:J L-----------·:+ 2H+ +Me02

. [Me(OH) t 
B KliiCJlOiil B ll.I9JlOYHOiil 2 4 

cpe.Qe cpeae 

w Lj+ NH4+ K+ Na+ Ag+ Ba2+ Ca2+ Mg2+ Zn2+ Mn2• Cu2+ cu• 

ow p p p p - p H H H H H 

NOi p p p p p p p p p p p p p 

F- p p p p p p H H H -
cr p p p p p H p p p p p p p 

Br · p p p p p H p p p p p p -
r p p p p p H p p p p p • • 

5£ p p p p p H - - - H H H • 

so~- p p p p p H • H 

so~- p p p p p H p p p p p 

co~- p p p p p H H H H - -
SiO~- H • • p p H H H H H • • 

Po:· p H p p p H H H H H H H H 

cro~- p p p p p H H , p H H H • 

CH3coo· p p p p p p p p p p p p p 

Hg+ Hg2+ Pb2+ Fe2+ Fe3• Ai3+ 

- • H H H H 
p p p p p p 

H ' H p p 

H p n p p p 

H M l't p p p 

H - H p p p 

H H H H H -
H • H - -
lP p H p p p 

H H H H H -
• • H H - -
H H H H H H 
• • H • • -
p p p p p p 

Cr3• 8j3+ Sn2+ 

H H H 
p p • 

p H p 

p - p 

p - p 

- -
- H H 
- H H 
p p p 

• H • 

- H • 

H H H 
• H -
p p p 

Sr2+ 

p 

p 

p 

p 

p 

H 
H 
H 
H 
H 

·, 
p 

p 

M 

H 

-

- pacTaopHMble (> 10 r a 1 000 r H20) 

- ManopaCTBOpHMble 
(oT 10 .qo 0,01 r a 1000 r H20) 

- HepacTaopHMble ( < 0,01 r a 1000 r H20) 
v 

- pa3naraiOTCH BOAOH HJlH He Cyll.leCTBYIOT 

VIHqOopMa4HOHHO-cnpaao~HaR 

ra6nH4a 
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CoepeMeHHble npeACTaeneHMfl 1911 r ., 3 . Pe3ep¢OPA ~~ 
1913 r. , H. cop ~ 

m Cp) =1 

m (
0
n)=1 n. A9 opO~Ilb - ABO~CTB9HHa51 npHpOAa 3fl9KTpOHa: 

ATOMbl OAHOrO 3Jl9M9HTa, HM9-

/0ll.IV19 OAHHaKOBOe 4HCI10 npOTOHOB, 

HO pa3JlH4HOB 4HCI10 HB~TpOHOB . 

1H- nporuill 
1932 r. , A- llleaHeHKO Z+N=A m ( e)=1 / 1840 BOJlHa VI 48CTH4a. 

~ 3HepreH149CKH9 nOAYPOBHH ~ op61i1T8IlH ~ e 
1=0 , 1 ... n-1 s p d f 

~H - ,qeillrepuill 

~H - rpuruill 

3Hepr9TH49CKH9 ypOBHH 

n=1 2 3 4 56 7 
ri18BH09 KB8HTOB09 4HCJ10 

(YAM9HH9 e OT 51Apa) 
Ie=2n2 

o p61i1T8IlbH09 KB8HTOB09 4HCI10 
(¢opMa op6HTan111) CnHHOBOe 

KB8HTOB09 4HCI10 

~A9PHbl9 pe&KL!MH 

EcnH aneMeHT HcnycKaeT a -Ya

CTII14Y. era npOAYKTOM 51Bfl519TC5l 

3Jl9M9HT , pacnOJ10)f(9HHbl~ Ha 2 

Kfl9TKH Il9Bee, ~-4aCTH4Y - Ha OAHY 

KflBTKY npaeee. 

M arHHTHOe KBaHTOeoe 4111cno: m =21+1 (opHeHT81..111151 B npoCTpaHCTBe) 

Op6HTanbHOe 
KB8HTOB09 4HCJlO: Q 2 3 
BHA op6HT8IlH S p d f 

Ha nOAYPOBHe: *** ~~~HH~ee 
n=1 , :=0, H8 ypOBH9 ··· 1S .. op6HT8Jlb {:) 

npHH4Hnbl 38nOilH9HMfl op6MTaneiii 3IlBKTpOH8MM 

1. npi1H/..It1n MI1HI1MyMa 3Hepri1W 
1s<2S<2p<3S<3p<4S<3d<4p<5S<4d<5p<6S<4f

-5d<6p<7S<5f-6d<7p 

2. np11H/..111n naynw 
B Ka)f(AOi1 aTOMHO~ op6HT8flH MO)f(9T pa3-

M9Ll.I8TbC5l MaKCHMaflbHO AB8 3Jl9KTpOHa. 

3. npaeuno XyH,qa: 

mmm . ' --
' 0 • • I 

a- pacna,o, 

n=2, :=1 , H8 ypOBH9 ··· 2S+2p ... (:: :) op6HT8flH 

n=3, :=2, Ha ypOBH9 ... 3S+3p+3d (V) op6HT8Jle~ M8KCHM8JlbHbl~ CnHH 8TOM8: ITIIIIJ ~ ••• ••• 
nep1110A111'-IeCKa~ CI!1CTeMa XI!1MII1'-IeCKI!1X 3fleMeHTOB ,Q. Ill. MeHAeneesa 

1829 r ., jJo6epeillep - BbiABfllilfl TPH8Abl 3Il9M9HTOB. 

1864 r ., Meillep - 06bBA111HHfl 3Il9M9HTbl B COOTBSTCTB VIH C XH MW-IBCKH MH CBO~CTB8MH . 

1865 r ., HbiOflBH,qC- TBOpV151 OKT8B. 

1869 r ., MeH,qeneeB - B OCHOBe 8TOMH8 5l Macca. 

nepuo,qi14BCKI1H 38KOH: CBO~CTBa npOCTbiX T9 fl , a T8K)f(9 CBO~CTBa C09AHH9HH~ 3fl9M9HTOB Ha

XOA51TC5l B nepii!OA1114BCKO~ 38BHCVIMOCTH OT 8TOMHbiX BSCOB 3fl9M9HTOB. 

rpynnbl3fl9M9HTOB 

I Ill IV V VI VII 

R,O RO R20 RH4 R02 RH3 R20 5 RH2 RO RH R20 7 

H 
I BO,QOI>OA 

Ill 

K 1,008 

Ll 
mmtlil 

~ 6.941 

K 
IV ! KBnMM 

39. 102 

v . ' . " ' . K 2 

29 

Be 4 B 5 c N 0 
6epMJmMM 

; 9.0122 
6op 

= 10.811 

yrnepo.Q 830T 

~ 12.011 ~ 14.007 
KI'ICllOPOA 

~ 15.999 

F 
¢>Top

~ 18.998 

11 Mg 12 AI 13 Si 14 P 15 s 16 Cl 17 

19 

1 M8rtUIM 

t 24.32 
:t aJ110Mio1HIIt~ 

l 26.092 
3 KpeMHIIIM 4 ¢>oc¢lop 5 cepa 

: ~ .. , , 
21 

~ 28.086 ~ 30.974 ~ 32.064 

Sc 
CK8H,Qlil~ ~0 

44.956 ~ 

22 Tl 
n1TaH ~1 
47.956 ~ 

23 v 24 
BBHSA~H ~2 

50.941 : 

Cu Jo Zn Ga 31 Ge 32 As 33 Se 
MBAb ~~ 

63.546 : 
Ll\ltHK rarun1~ 

65.37 69.72 
,: repMaH1o1M 
~ 72.59 

,: MbiWbSlK 

~ 74.922 
,~ ce.neH 
~ 78.96 

e xnop 
~ 35.453 

Cr 25 Mn 
xpoM ~3 

51 .996 : 
MapraHBI...I 

54 .938 

34 Br 
,: 6poM 
: 79.904 

35 
' " . 
' 

26 Fe:l f, >Keneao ~~ 
: 55.848 ~ 

CoepeMeHH&JI ¢opMynHpoeKa 

nepMOAM49CKOrO 38KOH8. 

Ceo~cTea Xli!MHYeCKHX aneMeHTOB, a TaK)f(e 

CBO~CTBa C09AHH9HH~ 06pa30BaHHbiX 3THMH 3fl9-

M9HT8MH , HaXOA51TC5l B nepHOAH49CKO~ 3aBHCH

MOCTH OT 38 P51AOB 8TOMOB. 

VIII 

21 Co~ I 
K068TlbT ~~ 

58,933 : 

28 Ni 
H\ltKBilb 

58.7 

He 
renMtl 
4.003 

Ne 
H80H 

20.179 

Ar 
aproH 
39.948 

Kr 
KPIIInTOH 

83.8 

10 

18 

36 . 
" l 

,Q. 111. MeHAeneee 

1834 - 1907 rr. 

nop$1AKOB9fH HOMep 

VI : :_. 
37 ,! ~~- 3S ,! !, 

39 
..-rrp! i,: 40 ~HpKo!~ :,:: 

41 HHO~H~ l: 4~onH!:e~ i: 4JTOXHO~H~ l: 
44 PYTO~H~ ll: 45 

~ 85.468 : 87.62 : : 88.906 91 .22 92.906 .1 95.94 ~ [99] : 101 .0; 12 
Rh:1· 46 Pd poA1o1H 1: nanna,QIIIiil 

102.906 2 106.4 

53 
o , 47 Ag ~ •• , 48 Cd In 49 ,,l:, Sn 

VII : ~= cepe6po Ka,QMHH \ltH,qHiil OflOBO 50 ~~. !~bMa 51 :!, ~~nyp 52 ~~, ~OA ' " " ~ : 107.868 : 112.41 114.82 118.69 121 .75 127.6 126.905 l 

VIII o··.', Cs Ll93MM 
132905 

55l .. ·: . Ba 
15aP"Iil 
137.34 

IX ~~ ~::: 79 Au h so 
~:.:~ i' 

57-71 
La-Lu 

fl8HT8HOHAbl 

!~ 12 Hf ;:,:• 73 Ta ~2 74 W ~:',', 1s Re h,•, 76 
0211 

raQ>Hio1VI TaHTail ~ eonb¢paM peHio1H 
178.49 180.948 : 183.85 186.207 i 

Hg Tl s1 k,::, Pb s2 h,:, Bi 83 h,',s Po 84 ,: At 
PTYTb rann111~ CBHHBLI B\ltCMyr nonoH\Itiil tl acrar 
2oo.sg 204.37 2o1.19 1 208.98 1 [21o1 1 [21o1 

85 1~ 
ll 
: 

Os: ll, n lr: lh 78 Pt 
OCMIIIiil ~ lo1PMA1o1H ~ nnan 1H8 

190.2 : 192.22 : 195.09 

Xe 
KceHOH 

131.3 

Rn 
PCIAOH 
(222] 

54 :! 
: 

86 ~ 

On-IOCI-1Tef1bH3$1 
3TOMHCJSI Macca 

Pacnpe,QeneHI-1e 
3neKTpoHOS 
no CJlOSIM 

X 

0

0:' Fr 87 ' 

=·=.· 
CIJpaHl41-1M 

i (223] 

Ra 
PSAMii 
(226) 

88 J .. 
" . 
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ll1 04 R! !~ 105 Db ~ 106 Sg ~ 101 
,1 peaep¢op.QI-11-1 ~~ AY6HI-1VI ~~ CI-160pn.-t lil ~~ 
: {261] : [262] : [263] : 

Bh ~ 108 Hs: I !~ 1o9 MH~ 110 Ds 
6op1o1 H ~ xaccvu~ U Me~THepM~ ~~ ,QapMCTa.QntYM 

(262] : [265] : [266] ~ [269] D s - 3neMeHTbl 

HoMep 3neMeHTa : 3ap51A 51Apa, c yMMapHoe 

4111Cfl0 3f19KTpOHOB , 4111 Cfl0 npOTOHOB . 

HoMep nepHo,qa : 41.1CflO 3 Hepr eTH4eCKI.1X 

y pOBHeii . 

HoMep rpynnbl : Yl1cno saneHTHbiX 

3Jl9KTpOHOB, MaKCII!MaflbHYIO nOfl0)f(II!T9JlbHYIO 

CTeneHb OKHCI19HV15l (CO) 

B nepHo,qe: 
Me ~ - MeTaflflll14ecKHe csoiicTsa 

y MeHbWatoTc5l ; 

3ap5~A 51Apa ysenli141.1BaeTc5l ; 

paAII!YC aTOMa yMeHbwaeTc5l; 

4HCJ10 BH9WHHX 3f19KTpOHOB YB9flli14HBaeTC51 ; 

np04H99 li!X CB513b C 51APOM . 

B rpynne: 

D p -3J18M8HTbl 

D d -3119MBHTbl 

rn f - 3!1eMeHTJ:.I 

Met - MeTaflflH4eCKII1e csoiicTBa 

yB9Jlli14HBatoTC51; 

sap51A 51Apa yseni.14HBaeTc5l; 

paAHYC aToMa yyseflii14111BaeTC51; 

41.1Cf10 BH9WHIIIX 3Jl9KTpOHOB nOCT05lHHO; 

cna6ee HX CB513b C 51APOM. 



3To ~ AfJyx 8TOMOB, ocy1148CTBilS!eMDe nyTBM OOM9Ha 3119KTpoHaMH. 

()()pa3oeattMe ~KoM CBSI3M- 00b8AHHBHH9 aTOMOB B M0119K)'11bl. XHMH49CKaSI CBSI3b- Q:x>pMa Bb1Hrpb1W8 3Hepf"MM ~ 
npM OOpa30BaHMM XMMM48CKOM CBSI3M aTOMbl CTp9MSITCSI npH06peCTI1 YCTOM411BYIO BOCbMI13119KTpoHHYIO (1111111 AByx3118KTpoH- ~ 

HYIO) BHeWHIOIO 00o1104t<y, COOTB9TCTBYI0114YIO CTp09HIIIIO aTOMa 6Jli!I:>KaiiHljero 11H9pTHOfO ra3a (npaBI1110 OKT9Ta). 

P8311M4810T C11BAYI01141119 BIIIAbl XIIIMIII49CKOM CBSI3111 : KOBBflBHTHBR (n011SipHaSII1 HenonSipHaSI; 06MeHH8SIIII AOHOpH0-8K49nTOpHaS1), HOHHaSI, BO,qO
po,qHBR Ill M8TBnflH'·-IBCK8R. 

li!OHbl - 3TO 3apSI:>KeHHble 48CTI14bl, 

B KOTOpble npeepa114a10TCSI aTOMbl B pe-

3YilbTaTe OTAa411 111111 npi1COeA11H9HIIISI 

3119KTpOHOB. 

IITOHHBR CBR3b - npeAellbHbllil cny-
4ali\ KOBaneHTHOii\ nOilSipHOii\ CBSI311. 

KoaaneHTHOCTb - 411cno o6114111X 

3119KTpOHHbiX nap. 

3neKTpOOTPIII£4BTenbHOCTb (30) -
CnOC06HOCTb aTOMa np11TSifi1B8Tb 

CB060AHble 311eKTpOHbl (WKaJla n. no-

1111Hf8). 30 B03pacTaeT B nepi!IOAB, 

YMBHbWaeTCSI B rpyn ne . 

nep110A 30T tj N~°F(4 , 1) 
e- 30! 

Sc (0,86) Br 

X111MI14eCKaSI CBSI3b Me:>KAY 110HaMIII, 

OCYI148CTBJ1SieMaSI 3a C4eT 3JleKTpOCTa

TI149CKOfO npi1TSI:>KeHI1SI , Ha3biBaeTCSI 

MOHHOM CBSI3bl0. 

1916 r., 11AeSI Kocce11S1 

K· + :,A.: ---+ K+ [ :~: f 
1,11 vi,v11 IIIOHbl 

nepeXOA ne 

Na-+-~1:--+ Na+[:~l:r 

I I 
Clllnbl - (±)-0-

npiiiTSI>KeHIIISI --+-<b-~-

1 I VIKP 
cplll31114eCKIIIe cs-sa: 

T T~n.l H20 
p-p, pacnnas 7 

Ec1111 pa3HOCTb aneKTPOOTPIII4a

TenbHOcTelil aTOMOB ee1111Ka, TO 3119K

TpOHHaSI napa, OCylljeCTB11SII0114aSI CBSI3b, 

nepeXOAIIIT K OAHOMY 113 aTOMOB, Ill o6a 

Ba11eHTHble 3!leKTPOHbl MeTannoe 

AOCTaT04HO C!la6o CBSI3aHbl CO CBOMMM 

SIAPaMIII 11 MOfYT 11efKO OTpbiBaTbCSI OT 

HMX. noaToMy MeTann COABP:>KIIIT PSIA no

no:>t<HTB11bHbiX 110HOB, pacnOilO:>KBHHbiX B 

onpeA9119HHbiX nOJlO:>KeHI1SIX KpHCTaJlllH-

49CKOM peweTKI1, 11 60JlbWOe K011H49CT

BO 3119KTpoHOB, CB0 60AHO nepeMBU4810-

114HXCSI no BCeMy Kpi1CTan!ly. 

3119KTpOHbl B MeTanne OCylljeCTBilSI

IOT CBSI3b Me:>KAY BCeMH aTOMaMH M8TaJl

Jla. 

Meo - ne --+Me"+ 
Me"++ ne --+ Meo 

Cl>H3M4 9CKMe <:BOMCTB8 

T (Hg - >K) 

7 Tenno 
6neCK, KOBKOCTb 

OcylljecTens:~eTCSI 3a c4eT 3neKTpOHHOiil napbl , 

n pi1H8AJ1e:>Kalljelil o6o11M aToMaM. 

E c n11 aneKTPOHHaSI nnoTHOCTb pacnono:>t<eHa 

C11MM9Tpi14HO Me:>KAY aTOMaMI1, KOBa!leHTHaSI 

CBSI3b Ha3biBaeTCSI HenOilSipHOM. 

Ecn11 3neKTpOHHaSI nnoTHOCTb cMe114eHa B 

CTOpoHy OAHOfO 113 8TOMOB, TO KOBa!leHTHaSI CBSI3b 

Ha3biBaeTCSI nOilSipHOM . 

HenonRpHaSI: 

30=30 

nonSipHaSI: 

30>30 

Pa3!1114aiOT o6MeHHbllil 11 AOHOpHo-aK4enTop

Hbllil M9XaHI13M o6pa30BaHI1SI KOBaneHTHOii\ CBSI311 . 

06M8HHbiH MBX8HH3M 

Ka:>KAbllil aTOM AaeT no OAHOMY HecnapeHHOMY 

3!19KTpOHY B 06Lljyl0 311eKTpOHHYIO napy: 

A· + ·A--+ AriT>A A·+ ·B--+ AriT>B 
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H · + · r:--+H ~ r : 

a •• •• 
-o::><:)-- H-+H 
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-®-®-
1 I 

Cn, Sin, (Si02)n. SiC 

,qoHOpHO-BK1.46nTOpHbiH MBXBHH3M 

0A11H aTOM (AOHOp) npeAOCTaB11SieT 3118K

Tp0HHYIO napy, a APYrolil aToM (aK4enrop) npeAO

CTBn SieT AJ1SI 3TOiil napbl CB060AHYIO op611TaJlb: 

A07op 
A:+oB+--+ AriT>B+ 

'--' I 
8KI...\enTOp 

NH +H+ --+[ ~ ]+ IIIOH 
·~01 H-'~'H aMMOHIIISI 

s H 
:OH 

.. ""! .. 
HO:-+AI 3.+-:0H KOMnneKCHbl~ IIIOH 

(TeTpa fiiiAPOKCO
amOMH8T8HI!IOH) 

T 
:OH 

BOAOPOAH8SI CBSI3b 

3TO CBSI3b M6>KAY nO!lO:>K11TellbHO 3apSI:>K6H

HbiM aTOMOM BOAOPOAa OAHOiil MOileKYilbl 11 0Tplll-

4aT611bHO 3apS~:>t<eHHbiM aTOMOM APYrolil M011et<y

llbl. 

80AOPOAH8SI CBSI3b 11MeeT 4aCTI14HO 3!18KTp0-

CTaTI1'-t9CKI1Iil , YaCTI14HO AOHOpHO-aK4enTOpHbllil Xa-

paKTep. 8- 8+ 

Bo,qopo,qHafl 
CBR3b 

111306paJKeHa 
TO'!KaMI1 

H--+3 ••• H--+3 

.. 8- 8+ .. 
H--+ 0: ... H --+0: 

"H "H 

PeBKI.4HH HOHHOrO 06MeHa 

PeaK£4111111 pa3noJKeHIIIR - peaK41111, e pe-

3YilbTaTe KOTOpbiX 113 OAHOro BelljBCTBa o6-
pa3yiOTCSI ABa 111111 HeCKO!lbKO APYfiiiX ee

LljBCTB. 

2CH4 .!; C 2H2 t + 3H2 t 

PeaK£4111111 coe,qiiiHeHIIIR - peaK41111, a pe-

3YilbTaTe KOTOpbiX 1113 ABYX 1111111 HeCKOilbKIIIX 

BBI148CTB 06pa3yeTCSI OAHO HOBOe BBI148CTBO. 

2Fe + 3CI2 --+ 2FeCI3 

PeaK£4111111 3aMe114eHIIIR - peaK41111, npoTe

Kal0114111e MS:>KAY npOCTbiMI1 11 CJlO:>KHbiMI1 Be-

1148CTBaM11; np11 KOTOpbiX aTOMbl npOCTOfO B8-

1149CTBa 3aMelljaiOT a TOMbl OAHOfO 113 3!18-

MBHTOB B CJlO:>KHOM BSLljeCTBe. 

2AgN03 + Fe--+ Fe(N03)2 + 2Ag! 

PeaK£4111111 o6MeHa - peaK41111, npoTeKai0-

114119 MB:>KAY ABYMSI CJ10:>KHbiMI1 B9Llj9CTBaMI1, 

npH KOTOpbiX IIIX COCTaBHble 4aCTI1 06MeHI1Ba

IOTCSI MeCT8MI1. 

Fe2 (S04)3 + 3BaCI2 ...... 3BaS04 ~ + 2FeCI3 

0KHCI1HTBflbHO-BOCCTBHOBHT611bHbte 

pe8KI.4HH 
PeaK£4111111 pa3noJKeHIIIR 

OKHt m'IT9 11b 

\ to 
2Hg0 ...... 2Hg + 02t 

\ 
BOCCT8HOBHT911b 

PeaK£4111111 coe,qiiiHeHIIIR 

4Li + 0 2 ...... 2Li20 

PeaK£4HIII 3aMe114eHIIIR 

Zn + 2HCI -+ ZnCI2 + H 2 t 

TepMOXHMH'IBCKHe peaK'4HH 

3K3orepM1114eCKIIIe - peaK41111, npoTeKa-

10114118 C Bb1Ae!lBHI1eM Ten!lOTbl. 

H2 + Cl2 = 2HCI + 184,6 KA>t< 
3H,qorepM1114eCKIIIe - peaK41111, npoT8Ka-

10114118 C nOf!l0114eH11eM TBn!lOTbl. 

1 1 2 N2 + 2 02 = NO - 90,4 KA>t< 
Tennosoilr 3cj:xj:JeKT XIIIM1114ecKoilr peaK£4111111 -
3TO K011114eCTBO Ten110Tbl , Bb1Ae!lSII0114eli\cS1 B 

pe3ynbTaTe peaK41111 . 

06paTHMb16 H H606paTHMbl6 peaK!4HH 

Heo6par111Mble peaK£4111111 - peaK411111 , npo

TeKai011411B AO KOH4a, T . e . AO nOJlHOro 113pac

XOAOB8HI1SI OAHOfO 1113 pear11py1011411X ae-

1148CTB. 

Ag + CI -+ AgCI 

06paTIIIMb/B peaK£4111111 - X11MI148CKI18 pe-

8K4111H, npoTeKa10Lljl1e np11 AaHHbiX yc110BIIISIX 
80 B3ai1MHO npOTI1BOn0110:>KHbiX HanpaBJ19HI1-

SIX. 

IIIH<PopMa~HOHHo-cnpaao,HaR 

ra6nH~a 
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0praHIII4eCKas:l XIIIMIIIs:l - XIIIMIIIs:l COeAIIIHeHIIIVi y rnepOAa. OCHOBHOe COCTO~HIII€ 

rM6pMAM3a4M~ - 1113M€HeHIIIe cpopMbl Ill 3Hepr111111 pa3Jliii4-

HbiX aTOMHbiX op6111TaneVi (AQ) OAHOrO arOMa, np111BOA51Ll\ee K 

o6pa3osaHIIItO OAIIIHaKOBbJX (r 1116PIIIAHblX) AO. 

s,- -- - F>- -~ 

CTI tl l l 
3JleKTpOHHas:l CTpyKrypa 

aroMa yrnepoAa 

npMH4Mnbl rM6PMAM3a4MM: 

1 . AO AOfl>KHbl HaxOAIIITbCfl Ha pa3HbJX yposHs:~x . 

2. LJ~~tcno Her1116p111AHbJX AO p a s Ho 4 111cny r1116p 111AHbJX AO. 

3. 8 pe3ynbrare r1116p111A1113a4111111 o6pa3y10rcs:~ AO Hen paslllflb

HOVi cpopMbl ( <><) ) . 

4. r~~t6p111AHbJe AO crpeMs:!TCs:l MaKCIIIMaflbHO pa3oV!r 111cb s npo

crpaHcrse. 

5. 8 pe3ynbrare nepeKpblBaHIIIs:l r 1116p111AHbiX AO XIIIMIII4ecKas:~ 
CBs:!3b 6onee np0 4Has:!, 4eM np111 n e peKpbJBaHIIIIII Herlll6p111AHbiX 

AO. 

npe06JlaAaeT KOBaJleHTHas:l CB513b. 

:;;c-CE 
:::c=c:::: 
-C=C-

- 0-H ~C-0- ~C-N

~C-H :::c=o ~c-r 
:::c-s-

(30=03) (30>03) 
AOHOpHO-aK4eOTOpHa~ 

(KOOPA~Ha4~0HHa~ ) 

30 - 3fl9KTp OOTp111 4aTeflbHOCTb. 

BMAbl M cnoco6bl o6pa3oaaHM.s:l 

KOBaneHTHOM CB.s:I3M 

1. CMrMa (o) CB513b - XIIIMIII4€CKas:l CB513b , o6pa3YIOL1\a51Cs:! np111 ne

peKpblBaHIIIIII AO BAOfl b oc111 , coeAIIIHs:ltOLl\eVi fiAPa aroMOB (ocesoe ne

peKpblBaHIIIe AO). 

s-AO o c b n e p e K p bl s a H 111 s:1 

2. nM (n) CBs:!3b - XIIIMIII4eCKas:l CB513b, o6pa3ytO

L4as:!Cs:l n p 111 nepeKpbJBaHIIIIII AO no o6e cropOHbl oc111 , 

COeAIIIHs:liOL1\9H s:!Apa aTOMOB (60KOBOe nepeKpbJBa

HIIIe AO). 

CnOC06bl pa3pb1Ba KOBaneHTHOM CB.s:13M 

p-p 

1. roMOflUTU'IeCKUH (CIIIMMeTp1114HbiH) - pa3pb1B CBs:!3111 , np111 KOTO

p OM Ka)I(AbiVi aTOM nony4aer no OAHOMY 3JleKTpOHY 1113 06L4eVi napbl. 

B p e3yn brare r oMOfl iiiTIIIYecKoro pa3pb1Ba : 

o6pa3y tOTC51 CXOAHble no 3fleKrpoHHOMY crpoeHIIIIO A·:· B ---7 A· + ·B 
I 

4aCTIII4bl , Ka>KAas:l 1113 KOTOpblX IIIMeeT HecnapeHHbiH P3AI-1KaJlbl 

3fleKrpoH. TaKIIIe 4aCTI-14bl Ha3bJBatOTC51 cso60AHbiMM paAMKanaMM. 

r OMOJliiiTIII4eCKIIIVi pa3pblB 6onee xapaKTepeH Afls:l Henons:~pHbiX Ill 

c na6onons:lp HbJX CB513eilt . 

2. r eTeponUTU"'eCKUH (aCCIIIMMeTp 1114Hb1Vi) - pa3pblB CBs:!3111 1 np111 

KOTOpOM 06Ll\as:l 3fl9KTpOHHas:l napa OCTaeTCs:l y 0AHOr0 aTOMa. 
I I 

I + - I - + A: .. B---7 A+:B 1-1m1 A .. :B---7 A:+B 
I I 

I-10Hbl 

8 pe3yflbTaTe rerepon iiiTIII4ecKoro p a3pbJBa o6pa 3ytOTC51 pa3HO

IIIMeHHO 3aps:l>K9HHble IIIOHbl - K8TMOH Ill 8HMOH. 

ECJllll 3ap51A IIIOHa COCP9AOT049H Ha aTOMe yrnepOAa, TO KaTIIIOH 

Ha3bJBa tOT Kap6K8TMOHOMI a aHIIIOH - Kap6aHMOHOM. 

r erep on iiiTIII4eCKIIIL71 pa3pblB xapaKrep eH Aflfl nons:lp HbJX css:~3el71 . 

·--r; 

0+(X)+8+cP 
J, 

4 <>0 
r 1-16p1-1AHb1e 

HeKoTopble xapaKTepMCTMKM -KOBaneHTHOM CB.s:13M 

3HepruR CBR3U - pa6ora , 3arpa4111BaeMas:~ Ha e e pa3pyweHIIIe 

[KA >I<IMOflb] . 

,lln uHa CBR3U - paCCTOs:lHIIIe Me)I(AY COCeAHIIIMIII 51ApaMIII [HM]. 

non RpHOCTb - xapat<rep1113yer pacnpeAeneHIIIe 3fleKrpo HHOVi 

nflOTHOCTIII B He pea rlllpYIOLl\eVi MOfl€t<yfle. 
6+ 0-

::;c -7 c1 (30 <30 ) 
nonRpu3yeMOCTb - cnoco6HOCTb K nons:1p1113a4111111 (xapa KrepHa 

Afls:l :::C=C :::: Ill - C=C- ). n o Ka3bJBaer nepepacnpeAefleHIIIe 3fl9K-
v v 

Tp OHHOIII nflOTHOCTIII B peariiiPYIOLl\elll MOJleKy ne. 

TMnbl XMMM'·teCKMX peaK4MM 

1. 3 aMel14eHMe 

8 0AOPOA lllfllll cpyHK41110HaflbHas:l rpynna 3aMel1\aercs:~ Ha HeBOAO

POAHbJVi a roM lllfllll Apyry10 cpyHK41110HaflbHYIO r pynny. 

I 0 I :;;c-;-H + r-r ~ :::c-;- r + Hr 

2. npMCOeAMHeHMe 

n p o iiiCXOAIIIT pa3pb1B KpaTHbiX CB513e H. 

:::c ;rc::: + x- v ~ :::c - c::: 
I I 
X y 

3. 0TU4enneHMe (3flMMMHMpOBaHMe) 

06pa3ytOTC51 HenpeAefl bH bl9 yr fl9BOAOPOAbl . 

I : \I 
-C-;-H to c 

I : K> II + H2 
- C+H c 

I : I \ 

4. neperpynnMpOBKa (M30MepM3a4M~) 

06pa 3ytOTCs:! 11130M9p bl . 

I I I I 

- e- c-c - e- K> 
I I I I 

I I I 
-c-c-c-

1 

-c -
1 

5. PeaK4MM OKMCneHM~ M BOCCTaHOBfleHM~ npOTeKaiOT C 1113 MeHe

HIIIeM CTeneHIII OKIIICJ19 HIIIs:l yrnepOAHOro aroMa. Cyl1\9CTBYIOT peaK4111111 

nOJlHOrO OKIIICJ19HIIIs:! ( cropaHIIIs:l) Ill 4aCTIII4HOrO OKIIICJ19HIIIs:l. 

Bee 3TIII p eat<4111111 nporeKatOT no ABYM Me xaHIII3MaM 1 p a3fl lll4a tO

Ll\111Mcs:~ cnoco6oM pa3p b1Ba css:~3eVI. 

np111 cso6op,Hopap,u Ka nbHOM Mex aHIII3Me noA AeVic rsl!1eM 1113fly4e-
~ ~ 

Hills:! lllfllll T9 Mneparypbl npOIIICXOAIIIT rOMOfl iiiTIII4eCKIIIIII pa3pbl8 CBs:!3€111. 

np111 MOHHOM MeXaHIII3Me npOIIICXOAIIIT rerepOfllt1Tii149 CKIIIVi pa3pb1B 

CB513eVi. 
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t.texaTOMnblX CBCI3e;. a Morer<yre na3blsae-~ ee XY~ •.• ,... -..ec,(W.4 c-ooe-we\• ~ o-uaxae- co o.c,,.;oli1 c - py"YPHO!i1 ct>opMynoH cpopMyno~ cTp o e Hio1s:l). 

2. XHWio149CKOe C-p08-iH9 MO)KHO YCTaHaBJllo1Ba ... b XHMH49CKW.H~ ·.~eTopa•.ilo1 8 HaCT05H~ee spe Ms:l lo1CnOilb3YIOTCs:l TaiOKe COBp 9 M9 HHbl9 cplo131o1-

49CKio19 MeTOAb . ) 

3. CBOii1CTBa Be~eCTB 3aBHCSH OT lo1X XHMio14 9 CKOf0 CTp09Hio1s:l. 

4. no CBOHCTBaM AaHHOrO se~eCTBa MO)KHO onpeA9Il lo1Tb CTp09Hio19 ero MOI19 K}'Ilbt. a no CTp09 Hio1 tO MOI19 KYil bl - n peAB1o1A9Tb CBOHCTBa. 

5. A TOMbl 1o1 rpynnbt aTOMOB s MoneK}'ne o Ka3btBaiOT B3a lo1MHOe Billo1s:lHio1e APYr Ha Apyra. 

Teop1o1 s:~ 6 YTnep o s a s:lBio1nacb Hay YHbtM cpyHAaMeHTOM o p raHio1YecKolii Xlo1Mio1111 1o1 cnoco6CTsosana 6btCTPOMY ee pa3BII1TII110. On111pas:~cb Ha nono)Ke

Hio1s:l Teoplo11o1 , A. M . 6YT nepos A an o6bs:lCH9HII1e s:~sneHio1tO r.130Mepr.1r.1 , npeACKa3an cyllleCTso s aHII1e p a3Illo14HbtX 11130Mepos 111 snepBbte nonyYio1Il HeKo

TOpbte &.13 HII1X. 

HJoMepbl - selllecTsa, 111MetO~II1e OA111Ha-
v ¥ v 

K0Bbllo1 Ka'-l9CT B9HHb1111 lo1 KOI111149 CTB9HHblll1 

COCTaB, HO pa3H09 XII1Mio1Y9CK09 CTp09HII19. 

8111Ab1 11130Mep1111o1: c rpyKrypHaR 11 npo
crpaHcraeHHafl. 

npoCTpaHCTBeHHa.fl M30MepMs:t 

1. reoMeTp11149CKa~ ( 4111C-,TpaHc- ) 11130M9p111s:l 

a. H3C CH3 H3C H 
H::C = C:: H H ::c=c:::CH3 
41-1C-6yTeH -2 TpaHC-6yTeH -2 

6. Cl Cl H Cl 
H H Cl H 

41-1C-1 ,3-AI-1X!lOp-41-1KJlOneHTaH TpaHC-1 ,3-AI-1X!10p-41-1KJlOneHTaH 

2. 0nTII1YecKas:~ (3epKanbHas:~) lo130Mepll1 s:~ 

2 -X110P6YTaH 
6onee c no>+<Hbte BVIAbt 

CTpyKTypHas:t MJOMepMs:t 
1. ll13oMeplo1s:~ yrnepOAHOro c Ke n eTa 

H3C- (CH2)4-CH3 
H-reKcaH 

1 2 
H3C- CH- CHz- CH2- CH3 

I 
CH3 

2 -MenumeHTaH 

CH3 
I 

H3C- Cz- CH2- CH2- CH3 
I 

CH3 
2,2-A~MeT~n6yTaH 

2. li130M9pll1s:l nOfl0)K9HII1s:l KpaTHOiii CBs:l3 1o1 (= ; =) 
1 

H2C= CH- CHz- CHz- CH3 
neHTeH-1 

1 2 
CH3- CH = CH - CHz- CH3 

neHTeH-2 
3. li130 Mep111s:l nOI10)K9HII1s:l 3a MeCTio1T9Jlelii lo1 Jllo1 cpyHK41o10HaJlbHbiX rpy nn ( - OH, - NHz, ~C=O, ... ) 

a 1 B 1 
H3C - CH2- CH2- CH - COOH H3C- CH2- CH- CHz - COOH 

I I 
NHz NH2 

2 -aM~HOneHTaHOBal'l Klt1CnOTa 
(a-aM~Hosanep~t~aHoBal'l) 

2-aM~HoneHTaHosal'l K~cnoTa 

CB - aM~t~Hoeanep~t~aHoBal'l) 

4. Me>+<Knaccosas:~ lo130Mepll1s:l { 4VIKn oanKaHbt VI a nKe Hbl , a nKaAVIeHb l VI anKVIH b l, OAHOaTOM

Hbte CnVIpTbl lo1 npOCTble 3cp V1 p b1 , a flbA 9 f VIA b1 VI KeTOHbl , Ka p60HOBble KVICilOTbl lo1 CilO>KHbl€ 

3cp1o1pb1 VI T. A ·) 1 3 1 

a. H2C= CH- CH = CH2 HC= C- CH2- CH3 
6YTaA1t1eH - 1, 3 6yTV1H - 1 

nponaHanb 
nponaHOH- 2 (a4eToH) 

! 1 1 
nPEAEnbHbiE HEnPEAEnbHbiE APOMATV1'-lECKV1E 

! ! I 

AMV1Hbl 
R-NH2 

HV1TPO
COEAV1HEHV151 

R- N02 

AMV1Abl 
qo 

R- C' NH ! ! (6EH30n ) ~ 
0 AnKAHbl ~V1KnOAnKAHbl AnKEHbl AnKAAV1EHbl An KV1Hbl 

l ~ c-cE I I ::;c=c:: I 12-e ~c=c:::l 1-c=c- 1 Cn Hzn-6 
CnH2n+2 CnH2n CnH2n CnH2n-2 Cn Hzn-2 n::.6 

n::>3 n::.2 n::>3 n::.2 

KMcnopOAOCOAep~a~Me 

! 1 1 1 1 1 
cnV1PTbl <DEHOnbl AnbAErV1Abl KETOHbl KAP60HOBbiE 3<DV1Pbl 

(-on) 

R-(OH)n R-An-(OH)n 
An-apoMaT~t~YeCKV1~ 

U,V1Kn 

! 
TV10Cn V1 PTbl 

( -Tlt101l) 

• R-SH 
(MepKanTaHbl) 

nPOCTbiE KV1CnOTbl 

R-C~O R-C-R' R-C qO I R-0 -R II 
H 0 

1 1 
TV103<DV1Pbl CYnb<DO-

R-S-R KV1CnOTbl 
R-SOz- OH 

'OH 

l 
T V10An bAEIV1.Qbl 

R- CqS 
' H 

TV10KV1CnOTbl 

R- CqS 
'S - H 

1t1 AP· 

cn o>KHbiE 
R cq0 
- ' 0-R' 

nepBHYHble 

HV1TPV1nbl 
R-C=N 

2 

XnOPAH
rV1APV1Abl 

qo 
R- C' Cl 

AHrV1APV1Abl 
1t1 AP· 

CMewaHHo-cpyHKLfHOHan&H&Ie - co-

9AII1HeHVIs:l , BKJ1104atOL!.IVI9 pa3JlV14Hbte cpyHK-
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aMVIHOKio1CI10Tbl) . 

nonHMepbl - BbiCOKOMOI19Kyils:lpHbl9 

C09Aio1H9Hio1s:l , COCTOs:l~ll1e 111X OAHOV!, ABYX VI 

6onee MaJlbiX MOI19KYI1 (3B9Hb9B), KOTOpbl€ 

CBs:l3aHbl M9>KAY co6otl! XII1MII149CKOIII CBs:l3btO. 
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OcHOBHble noHSIT"'SI 

CTeX"'OMeTp"'"' 

CrexnoMerpHfl - 3TO pa3.aen XIIIM/11111, a 

KOTOPOM /IICCfle,ayeTCfl K0/1/Ifl..feCTBeHHbiM 

COCT8B X/IIM/IflfeCK/IIX COe,allfHeHIIIM, 8 T810Ke 

1113Ylf810TCf/ COOTHOWeH/Iffl Me)l(,ay 

K011/lflfeCTB8M/If peareHTOB 8CTyn81011.1/IIX 8 

X/IIM/Ifl..feCKY/0 pe8Kl.jllfl0, /If K0/1111LfeCTB8M/If 

npo,ayKTOB, o6p83YIOUI/IIXCfl B pe3yf1bT8Te 

peaKI..jllf/11. 

YCTaHOBJleHVIe KOJlVIYeCTBeHHbiX COOTHO

WeHVILii B CTeXVIOMeTpVIVI npOV13BOAVITC51 Ha 

OCHOBe nOH51TV151 MOflb . 8 Me>KAyHapOAHOLii 

CVICTeMe eAVIHVIU, (CV1) MOflb 51Bfl51eTC51 

Bell.!eCTBa VI OTHOCVITC51 K YVICilY CeMVI 

OCHOBHbiX eAVIHVIU, 3TOLii CVICTeMbl (ApyrVIe 

OCHOBHble e,O.VIHVIU,bl CV1: MeTp - M 1 

KVIJlOrpaMM-Krl CeKYHAa-CI aMnep - AI 

KeJlbBVIH-K VI KaH,o.enna-KA). KOflVIYeCTBO 

Bell.!eCTBa-3TO cpV13VIYeCKa51 BeJlVIYVIHa. 0Ha 

0603HaYaeTC51 CVIMBOJlOM n 1 a ee OCHOBHOL/J 

eAVIHVIU,eL/J V13MepeHVI51 51Bfl51eTC51 MOJlb. 

OcHOBH&te noHSITHR crexHoMerpHH. 

Mon& - 3TO KOnllflfecTBo 8ell.leCTBa 8 

C/IICTeMel KOTOp8R co,aep)l(/lfT CTOflbKO )l(e 

311eMeHT8pHbiX X/IIM/IflfeCK/IIX Lf8CT/Ifl.j l 

CKOflbKO 8TOMOB ymepo,aa CO,aep)l(llfTCfl 8 

0, 012 Kr 11130TOna yrnepo.a- 12. 

3neMeHTapH~e XVIMVIYeCKVIe YaCTVIU,~ 

,[I.Ofl>KHbl 6b1Tb yKa3aHbl KOHKpeTHO VI MOryT 

npeACTaBJls:!Tb C060L/i aTOMbl 1 MOJleKyflbl 1 

VIOHbl 1 aneKTpOHbl nVI60 APYrVIe YaCTVIU,bl. 

Koacpcp VIL.J,VIe HT n po no pU,VIOHafl bHOCTVI 

VIMeeT OAVIHaKOBOe 3HaYeHVIe Afl51 fli06biX 

Bell.!eCTB; 3Ta nOCT051HHa51 BeflVIYVIHal 

0603HaYaeMa51 KaK NA1 Ha3biBaeTC51 

nocTORHHoili AeoraApo VI pasHa 

(61022045±01000031 ) .1023M0flb-1 

npVIBeAeM HeCKOJlbKO npVIMepOB 

(npV16flVI>KeHHO nonaraR nOCTORHHYIO 

AeoraApo paeHoili6102. 1023 MOnb) : 

O,O.VIH MOflb aTOMOB BOAOPOAa 

= 6 102. 1023 aToMoe BOAOPOAa. 

O,O.VIH MOfleKYfl KVICfiOPOAa 02 

= 6 102.1023 MOfleKYfl KVICTIOpo,o.a 02 

O,O.VIH MOJlb XflOPVIA· VIOHOB Cl" 

= 6102 .1023 XflOPVIA-VIOHOB Cl" 

OAVIH MOflb 3fleKTpOHOB e-

= 6 102.1023 3JleKTpOHOB e-

CileAyeT o6paTVITb BHVIMaHVIe I YTO e 

Ka>KAOM Vl3 npVIee,o.eHHbiX BbiWe npVIMepoe 

6blflVI KOHKpeTHO yKa3aHbl 3Jl8M8HTapHbl8 

XVIMVIYeCKVIe eAV!HVIU,bl l Vl3 KOTOp blX COCTOVIT 

pacc MaTpV1 eaeMoe KOflV14eCTBO ,o.aHHoro 

Bell.!eCTBa. TaKas:! KOHKpeTVI3aU,V151 51BJ151eTC51 

HenpeMeHHbiM YCTIOBVIeM OAH03HaYHOCTVI 

Ka>KAOrO nOA06HOrO YTBep>K,O.eHVI51 . 

HanpVIMep 1 Bblpa>KeHVIe " OAVIH MOflb 

BOAOPOAa" He 51BJl51eTC51 OAH03HaYHbiM 

nOCKOflbKY V13 Hero He 51CH01 VIMeeTC51 flVI B 

BVIAY OAVIH MOJlb aTOMOB BOAOPOAa H flVI60 

OAVIH MOflb MOfleKYil BOAOPOAa H2. 

MonRpHafl Macca 3TO M8CC8 1 

npV1XOAfl11.18fiCR H8 e,allfH/11/..jy KOI1/IflfeCT88 

Bell.leCTB8, T.e . H8 OA/IIH MOflb A8HHOro 

Bell.leCT88. Ee npVIHRTO Bblpa>KaTb YVICTIOM 

rpaMMOB Bell.!eCTBa B OAHOM ero MOlle. 

MonRpHaR Macca aTOMOB KaKoro-nVI6o 

3JleMeHTa CB513aHa C OTHOCVITeflbHOLii 

aTOMHOL/i MaCCOL/i ,o.aHHOrO 3fleMeHTa 

COOTHOWeHVIeM 

M = Ar r / MOJlb 

rAe M - MOTI51pHa51 Macca aTOMOB ,o.aHHOrO 

aneMeHTa1 a Ar -OTHOCVITenbHaR aTOMHal'l 

Macca 3Toro 3neMeHTa. 3To Bblpa>KeHVIe 

MO>KHO VICnOflb30BaTb 

Onpe,o.eneHVI51 MOJls:!pHOL/J MaCCbl npOCTbiX 

(OAHOaTOMHblX) VIOHOB no OTHOCVITeflbHOLii 

aTOMHOLii Macce COOTBeTCTBYIOLl.!ero 

aneMeHTa. HanpVIMepl Vl3 Toro I YTO 

Ar (0) = 1610 VI Ar (Ca) = 40111 cne,o.yeT: 

Afl51 aTOMOB KVICTIOpo,o.a M (0) = 1610 rjMOJlb 

VI Afl51 VIOHOB KVICfiOPOAa 0 2-

M (02-) = 1610 r/MOflb 

AflR aToMoe KanbU,VIR Ca 

M (Ca) = 4011 r/MOflb 

VI Afl51 VIOHOB KaJlbl.J,VIR Ca2+ 

M (Ca2+) = 4011 r j MOflb 

Mace a 

eeweCTBa VIMeeT TaKOe >Ke YVICfleHHOe 

3HaYeHVIe 1 KaK era OTHOCVITeflbHaR 

MoneKynRpHaR Macca. CneAOBaTenbHO 

M = M r r / MOflb 

rAe Mr - OTHOCVITeflbHa51 MOfleKynl'lpHaR 

Macca. 

npHMep 

KaKOBa MOTI51pHa51 MaCCa Kap6oHaT-VIOHOB 

C02-3? 

PeweHHe 

Mr (C02-3) = Ar (C)+ 3 Ar (0) = 

1210 + (3 ·1610) = 6010 

Cne,o.oeaTenbH01 M (C02-3) = 6010 r/MOflb 

'IHcno 'lacrHI..( seu.cecrsa MO>KHO 

BbiYVICflVITb1 eCTIVI VI3BeCTHO KOJlVIYeCTBO 

,o.aHHOrO Bell.!eCTBa n B MOJ151X flVI60 MaCCa 

1 
A8HHOrO Bell.!eCTBa m B rpaMMaX. ,lJ,nR 3TOrO 

VICnOflb3YIOT CfleAYIOL1!99 Bblpa>K9HV1e: 

-n = (m/M)· ,... 

r.o.e N - '-II-1Cfl0 YaCTVIl..\1 a A -nocTmlH ID'! 

AeoraApo. 

np~~rMep 

8bi'-IVICJ11-1M '-IVICJlO MOJleKYJl BOA~ H20 

B 100 r BOAbl 

PeweHHe 

m(H20) 100 r 
N(H20) M(H20 ) ·NA= 1810 r / MOflb 

·(6 102·1 o23Monb-1 )= 3314 ·1 0 23 

CrexHoMerpH'IeCKHe Ko3cpcp~~ri..(HeHTbt

K03cjJcjJIIIL(/IfeHTbl , CTOf/11.1/lfe nepe,a 

C/JOPMYI18M/If 8ell.leCT8 8 ypaaHeH/Iff/X 

peaKL(/11/11. 0HVI npeACTaBTIRIOT COOTHOWeHI-151 

KOJlVI'-IeCTB VICXOAHbiX Bell.!eCTB (B MOflb) VI 

npOAYKTOB peaKU,VIVI . HanpVIMep l 

CTeXVIOMeTplll'-leCKVIe K03cpcpVIU,VIeHTbl B 

ypaeHeHVIVI peaKU,VIVI nonyYeHVIR npocToro 

cynnepcpoccpaTa 

Ca3(P04)2+2H2S04 ~Ca(H2P04)2+2CaS04 

CBVIAeTeflbCTBYIOTI YTO Afl51 nonyYeHVI51 1 

MOflb AVIrVIApOcpoccpaTa Kaflbl.J,VI51 

Ca(H2P04)2 HMO B351Tb 1 MOnb cpoccpaTa 

KanbU,VIR Ca3(P04)2 VI 2 MOflb cepHoili 

KVICflOTbl H2S04. 

CrexHoMerpH'IeCKHe HHAeKc&t - 3TO 

'-II-1CJla1 CT051Ll.!VIe B XVIMVI'-IeCKVIX cpopMynax 

cnpaea BHVI3Y npVI CVIMBOflaX XVIMVIYeCKVIX 

3neMeHTOB. CTeXVIOMeTpVIYeCKVIe VIHAeKCbl 

xapaKTepV13yiOT KOfll-1'-leCTBeHHOe 

COAep>KaHVIe XVIMVI'-IeCKVIX 3fleMeHTOB B 

COeAVIHeHVIRX. HanpVIMepl VIHAeKCbl B 

cpopMyne rVI,o.pa3VIHa N2H4 noKa3biBaJOTI '-ITO 

B MOJleKyne rVI,o.pa3VIH8 Ha 2 aTOMa 830Ta 

npVIXOAVITC51 4 aTOMa BOAOPOAal a B 1 MOJlb 

MOfleKyn rVIApa3VIHa Ha 2 MOflb aTOMOB 

830Ta npVIXOAVITC51 4 MOJlb a TOMOB 

BOAOPO,D.a. 

3aKOHbl CTeX"'OMeTp"'"'. 

3TOT 3aKOH OTKpbiT VI 3KCnep111MeHTaJlbHO 

o6ocHoeaH M.B.noMoHocoebJM (1748) 1 a 

3aTeM cppaHU.Y3CKVIM XI-1MVIKOM A.naeya3be 

(1789). 

3TOT 3aKOH 

nocne OTKpbiTVI51 A.3HWTeiliHOM B 1905 r. 

B3aVIMOCB513VI Me>KAy MaCCOLii VI 3HeprV1eL/il 

KOTOpa51 Bblpa>KaeTCR ypaeHeHI/IeM E=mc2 

r,o.e E-aHeprVIR; m-Macca; c-cKopocTb ceeTa 

B BaKyyMe1 6blfl CcpOpMyllVIpOBaH 6onee 

06'Ll.!VIi:1 



0THOWeHifte M CC KlftCnOpOAa 1ft 330Ta B OKCiftA3 330ilia. 

0KCHAa30Ta 

N20 

NO 

N203 

N204 

N205 

3aKOH <t>opMym1pyeTCSI C11e.t\YIO~~M 

o6pa3oM: CyMMa Maccbl seutecrsa 
CHCT6Mbl H MaCCbl, KOTOpafl 3KBHBan6HTH8 

3HeprHH, non}"'6HHOH HnH OT,QBHHOH TOH 

JIC6 CHCTeMOH, nOCTOIIHHa. 

3TOT 38KOH 6bl11 YCT8HOBJ19H A)K . 

AanbTOHOM a 1803 r. EcnH ABB sneMeHTa 

o6pasytOT MeJK.Qy co6oif 6onee op,Horo 

COf3P.HH6HHfl, TO MaCChi QQHOro 3n6M6HTa, 

npHXOP.flutHeCSI Ha D.QHY H ry JICe Macey 

p,pyroro 3neMeHTa OTHOCfiTCSI M6)1(1J.y COOoH 

KaK He6onbWHe l.lenble 'IHcna. AeiAcra~o~e 

:noro 38KOH8 MO)KHQ npO~J1JliOCTp~pOB8Tb 

H8 rtpM~ OKCHAOB 830T8. 

3Tor 3aKoH c<t>opMy11~posan 8 1808 r. )1(. 

npycr. 

Ka)I(IJ.oe XHMH'I6CK06 coep,HHeHHe 

He3aBHCHMO or cnoco6a ero non}"'eHiffl 

COCTOHT H3 D.QHHX H T6X JIC6 3J16MeHTOB, 

npH'IeM OTHoweHHR HX MaCC nDCTOIIHHbl, 8 

OTHOCHT81fttHt.16 KOJllf'leCTBa HX BTOMOB 

BblpaJICS/OTCSI l.feJrbiMH 'IHGnBMH. 

3aKOHbl AallbTOH8 ~ npycTa cnpaB9,D,Il~Bbl 

T011bKO AJlSI )KHAKHX H ra3006p83HbiX 

CQeA~HeH~M c ra3oo6pa3HOM CTPYKTYPOM 

(H8npio1Mep, 502, 503, NH3, C6H 6). TaKIIIe 

coeA~HeHMR a naMRTb ~. Aa11bTOHa 

Ha3B8Hbl A811bTOHMA8M~. HapS!AY c 

A811bTOH~A8Miil cy~eCTBYIOT 

H8CT8XIIIOMeTplii~8CK~e C08A~H8HIIISI· 

6epT011~Abl. 6epT011111Abl· KPIIICT8JlJ1~~ecK~e 

4>a3~ nepeMeHHOrO COCT8B8, 8 KOTOp~X 

OTHOW8HIIISI KOJ1111~8CTB p83HOPOAH~X 

8TOMOB He MOryT 6b1Tb TO~HO Bblp8)K8H~ 

M811~M~ ~ell~Miil ~IIICJ18Miil. 

Crex~oMeTplil~ecKIIIe ~HAeKCbl 8 <t>opMynax 

6epTOJ1J1MA08 MOryT 6~Tb 

H9~9J10~HC119HH~M~. 6epTOJ1Jl~A~ ~aCTO 

BCTpe~SIOTCSI Cp&AM &ut8pH~X C~HeH~M 

Macca KHcnopoAa, npHXOAH~aHCSI 

Ha 1 r a3oTa 

(1·16): (2·14) = 0,5714 

(1·16): (1·14) = 1 '1428 

(3•16): (2·14) = 1,7143 

(4·16): (2·14) = 2,2857 

(5·16): (2·14) = 2,8571 

cynb<t>IIIAOB T.n . ) 

MaCCbl pearHPYIOUIHX B6U16CTB OTHOCfiTCfl 

M6)1(1J.y C060H KBK MOnflpHb16 MaCCbl HX 

3KBHBBn6HTOB. 

3K8111B8J18HT - 3TO peanbH8SI 11111111 yCJlOBHaSI 

8AIIIHIII~8 B8LJ.t8CTB8, KOTOpaSI B A8HHOH 

KIIICJlOTHO OCHOBHOM peaK~IIIH 3KBIII88J19HTH8 

OAHOMY K8TIIIOHY 80AOPOA8 11111111 8 A8HHOM 

OKIIICJ1111T8JlbHO·BOCCT8H08MT811bHOM 

peaK~I.11.1 OAHOMY 3J19KTpOHy. 

Cl>aKTOp 3KBIIIB8J18HTHOCTI.1 ~IIIC110, 

0603H8~810utee, K8K8SI A011R peaJlbHOM 

~acr~o~~ aeutecraa 3K81.18aneHTHa OAHOMY 

K8TI.10HY BOAOPOA8 B A8HHOM KI.1CJ10THO· 

OCH08HOH peaK~IIIH 111111.1 OAHOMY 3119KTPOHY 

B A8HHOM OKIIICJ11.1T9llbHO·BOCCT8H08HT9Jlb· 

HOM peaK~I.11.1. 3ro 6e3pa3MepHaR 

eenlll'lHHa, o6o3Ha~aeMaR f3Ka. 

• I 

8 KMC110THO·OCHOBHOM peaK~~~~~ Me)I(Ay 

cepo80AOPOAOM Iii rllfAPOKCiiiAOM H8TPIIIR, 

B3SITOM 8 H36biTKe, H 25 + 2NaOH = Na25 + 

2H20 ~acT8YIOT o6a KSTIIIOHa 80AOPOA8 

KS)KAOM MoneKYnbl ceposOAOPOAa. B aToM 

0THOW8HH8 MaCC 
KHCnOpOAa,npHXOASI~HXCSI 

Ha 1 r a3oTa, K 0,5714 
(Toit'JKe senH'IHHe ,cvrR N20) 

1 

2 

3 

4 

5 

<t>aKTOpa 3KBI.1B8J19HTHOCTIII H8 MOJlRpHyiO 

Macey seutecrsa. 

HanpiiiMep, MOnRpHaR Macca 3KBI.18aneHTa 

cepOBOAOPOA8 B KI.1CJ10THO-OCHOBHOM 

peaK~Iillil C lil36biTKOM rliiAPOKCI!IA8 H8Tpi!ISI 

M(1/2 H2S)= a f3Ka (H2S) ·M(H2S) 

8 paBHbiX o6b6M8X pa3nH'IHbiX ra30B npH 

OP,HHBKOBbiX TeMneparypax H p,asneHHH 

COP.6P)I(HTbCfl OP,HHBKOBOe 'IHCnO MOneKyn. 

l-13 38KOHa AsorQAPo cneAyeT, Yro: 

*1) np1.1 HOPM8JlbHOM AaaneHI.11.1 (101,3 

Kna=1 arM) 1.1 reMneparype 0°C 1 MOllb ' 

n106orc ra3a 38HHMaeT o6'beM 22,4 n; 

*2) nJ10THOCTI.1 AByx r830B nplil OAHI!IX Ill T8X 

)1(8 A88J19Hiillll H TeMneparype npRMO 

nponop~I!IOH8JlbH~ lo1X MOllRPHbiM M8CC8M. 

3TOT 38KOH 6bl11 OTKpbiT B 1808 r. )1(, n. feH-

nDCTOIIHHOM P,8Bn6HHH H TeMneparype 

pearHpyiOUIHX Me)I(IJ.y co6oii 

a TSIOKe o6beMbl ra3oo6pa3Hblx 

C11y~ae OAHOMY K8TIIIOHY W 3K811188J18HTH8 b~J. CIII~IIMW 

ycno8H8SI ~acr111'-'a-1 /2 M0118KY11b1 H25, a 

faKB (H25) = 1/2. 

Ecn111 )1(8 cepoaoAOPOA 111 rHAPOKCIIIA HSTPIIISI 

B3RTbl 8 T8KIIIX COOTHOW8HIIISIX, ~TO 8 

P83Y11bT8Te peaK~Hiil o6pa3yeTCSI rliiAPO· 

cy11b4>ar H8TPIIISI H25 + NaOH = NaH5 + H20 
TO 8 K8)KAOH MOJ18KYJ18 cep080AOPOA8 

38M8LJ.t88TCR TOJlbKO OAIIIH KBTIIIOH 

80AOPOAQ. 8 3TOM C11y~ae OAHOMY IIIOHy W 
3KBMB8118HTH8 peallbH8SI 

M0119KY118 H28 Ill f3 Ka (H25) = 1 . 

~8CTI.1~8-

Kon111~ecrso 3KBHBa11eHTa 1113MepReTCSI s 

MOJlSIX, K8K Ill 111060e K011111~8CTBO B8~8CTB8 . 

Macca 1 MOllb 3K8HeaneHTa , T.e. MOllRpHaR 

M8CC8 3KBI!I88J19HT8, paBHQ npolll38eA8HIIIIO 

npQA)'tC108 peSKLjHH OTHOCfiTC$1 KSK 

Het1onbWHe l.f6nble 'IHC/IIJ. 

I 
4607061 652306 

HHcj)opM&I4MOHHO·cnpaao'IH&R ra15nM1.4& 
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r. MocKaa, Kaw~o~pcKoe wocce, 21 
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