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Cnucok 42 NoHHoe coeanHeHue Dopmyrbl

MoHHOoe coeanHeHne @

1) 3apsa noHa npu 3a4aHHOM MOHHOM MoOTeHumane @
qd = @ * Tionic OTKpLITL KankkynsTop &'
B0 0.3C = 300000V - 10000A

2) NoHHbIM noTeHuman C‘:

q OTKpPLITL Kanbkynstop &
0=
Tionic
0.3C
300000V = ——
@ 10000A

3) Paguyc noHa ¢ y4eToM MOHHOIro noTeHuunana @

q
Tionic = —
¢

OTKpPLITL Kanbkynstop &

0.3C

10000A = —————
& 100004 = 5567

Pewetka QHeprua &

4) Born Exponent ¢ ncnonb3oBaHueM oTTanikKuBaroLLero B3auMoaemcTBusi @

OTKprTb KanbKynatTop @
log10( )
x i} = ——————\TI
. born log 10 ( 0)
log 10( 5557157
B 0.992644 = oz 10 (60A)

a © calculatoratoz.com. A softusvista inc. venture!



https://calculatoratoz.com/
https://calculatoratoz.com/
https://softusvista.com/
https://www.unitsconverters.com/
https://www.calculatoratoz.com/ru/charge-of-ion-given-ionic-potential-calculator/Calc-14280
https://www.calculatoratoz.com/ru/ionic-potential-calculator/Calc-14279
https://www.calculatoratoz.com/ru/radius-of-ion-given-ionic-potential-calculator/Calc-14281
https://www.calculatoratoz.com/ru/born-exponent-using-repulsive-interaction-calculator/Calc-14258
https://www.calculatoratoz.com/ru/ionic-bonding-Calculators/CalcList-2636
https://www.calculatoratoz.com/ru/charge-of-ion-given-ionic-potential-calculator/Calc-14280
https://www.calculatoratoz.com/ru/ionic-potential-calculator/Calc-14279
https://www.calculatoratoz.com/ru/radius-of-ion-given-ionic-potential-calculator/Calc-14281
https://www.calculatoratoz.com/ru/lattice-energy-Calculators/CalcList-2766
https://www.calculatoratoz.com/ru/born-exponent-using-repulsive-interaction-calculator/Calc-14258

lonic Bonding Formulas... 3/16

5) BHelwlHee gaBneHue peweTku @

AH — U OTKpPbITb KanbKynsatTop @

x - @
. PiE Vo 1B

21420J /mol — 3500J /mol
B soora =
22.4m*/mol

6) UsameHeHMe ob6bema peLueTkn @

AH _ U OTKpbITb KanbKynsaTop @
Vi 1E =
PLE
21420J /mol — 3500J /mol
B 22.4m*/mol =
800Pa

7) KoHcTaHTa oTTankusarlliero B3auMoaemcTBust C‘J

B =Eg - (rgj _ {born}) OripriTe KanbkynsTop (8
B0 40033.26 = 5.8E°12] - ((60 A)0.9926)

8) KoHcTaHTa oTTankuBarollero B3auMoaeMcTBusi Npu 3agaHHOW NOMTHOW 3HepPrum NMOHOB
1 3Heprum MagenyHra @

B = (Etotal — (EM)) . (rg B {bOI‘Il}) OTKpPLITL KanbkynsTop (&'

B 39964.23 = (5.79E"12J — (-5.9E"-21J)) - ((60A)°~9926)
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9) KoHcTaHTa oTTankuBawLwero B3amumoaencTB1MA ¢ UCNOJSIb30BaHMEM MOJIHOW SHEPrumn

UOHa @
OTKpPLITL KanbkynsTop &
M- (q?) - ([Charge—e]Q)

B = | Etota1 — | — (rg _{b
total 4 - 7 - [Permitivity-vacuum]| - rg (x5 — {born})

39964.23 = | 5.79E"12J — Sl ((0.30)2) . ([Charge—e]2>

4.7 - [Permitivity-vacuum] - 60A

) ((GOA)U'QQZG)

10) KoHcTaHTa oTTankuBarLwero B3aMmmoaencTBus c y4eTOM KOHCTaHTbI ManenyHra L‘l

@
M- (q2) . ([Charge—e]2) . (I‘gbm’l) OTKpbLITE KankKynsaTop
BBy -

-7 - [Permitivity-vacuum]| - nporm

R 1.7 ((0.30)2) ) ([Charge-ef) ) ((60A)0.992671)
a L= 4 - - [Permitivity-vacuum] - 0.9926

11) KoHcTaHTa, 3aBUCSLLAA OT CXKMMaeMoCTH No ypaBHeHUIo BopHa-Marepa @

OTKpBITh KanbkynsTop &

U -4 -7 - [Permitivity-vacuum] - ry

[Avaga-no| - M-zt -z - ([Charge-e]z)

+11] -rg

he)
|

a 60.44435A — 3500J /mol - 4 - 7 - [Permitivity-vacuum| - 60A 1] - 60a

[Avaga-no] - 1.7-4C - 3C - ([Charge-e]2)
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12) MuHMManbHasa NnoTeHUnanbHas 3Heprusi MoHa G'

OTKprTb KanbKynaTop L‘J
—(q?) - ([Charge-e]2> -M B
Emin — IR + - 5
4 - v - [Permitivity-vacuum]| - rg ( rg _ {born} >

4 - 7 - [Permitivity-vacuum]| - 60A (60 A)0~9926

a58E g ((O 30) ) (Charge e| )~1.7 . ( 40000 )

13) OTTrankuBaloLwee B3aMmoaencTene C‘:

B OTKpPLITL KanbkynsaTop (&

A, —
@ = ry _ {born}

4
@ 5.8E°12] = (602())22926

14) OTTankmBarwwee B3aMmmMogencTBue ¢ MCNoJfib30BaHMEM MOJIHOM 3HEPrum UoHa ¢
3afaHHbIMU 3apsgamMn U pacCTOSSHUAMU C‘;

—(q?) - ([Charge-e]2) ‘M

4 - 7 - [Permitivity-vacuum]| - ry

OTKpPbITb KaNbKynsaTop @

ER - Etotal -

—((0.30)2) . ([Charge—e]2) -1.7

4 - 7 - [Permitivity-vacuum| - 60A

@ 5.8E°12J = 5.79E"12J —

15) OTTrankuBaloLee B3aMuMoAencTBUEe C UCNONb30BaHMEM NONMHOW 3HEPrUM NMOHOB @
ER e Et tal — (EM) OTKpPLITL KanbkynsTop &'
ota.

B 5.8E°12J = 5.79E"12] — (-5.9E"-21J)
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16) NMonHas 3Heprvsa noHa B pelueTKe @
E total = EM + ER OTKpLITH KaanynilTop@

@ 5.8E°12] = -5.9E°-21J + 5.8E"12J

17) CymmapHasi 3Heprusi MoHa ¢ y4eTOM 3apsiioB U PpacCTOAHUMN @

OTKpBITh KanbkynsTop &
—(q?) - ([Charge—e]z) ‘M B
E otal — e e e T 1
total 4 - 7 - [Permitivity-vacuum] - ry * (r{)1 _ {born} )

B)5.8E12] = ((O 3C) ) (Ch‘“ge el )'1'7 . ( 40000 )

4 - 7 - [Permitivity-vacuum]| - 60A (60 A)0-9926

18) Yncno noHoB ¢ ucnonb3oBaHuem npubnuxeHnsa KanyctuHckoro @

M OTKpBITh KanbkynsTop &

19) BkcnoHeHTa BopHa ¢ ncnonb3oBaHueM ypaBHeHUA BopHa-JlaHae @

1 OTKpPLITL Kanbkynstop &

fx gl =
. born 1— —U-4-7-[Permitivity-vacuum|-ry
[Avaga-no]-M- ([Charge-e] 2) VAR

1
1— —3500J /mol-4-7- [Permitivity-vacuum|-60A
[Avaga-nol-1.7- ([Charge—e] 2) -4C-3C

@ 0.992649 =
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20) dkcnoHeHTa BopHa ¢ ucnonb3oBaHnem ypaBHeHusi bopHa-llaHge 6e3 nocTosiHHOM
MapenyHra @

1 OTKpbITb KanbKynsaTop @

fx =
. born 1— —U-4.7r-[Permitivity-vacuum]|-rq
[Avaga-no|-Nj,,,-0.88- ([Charge—e} 2) ztz

1
__ —3500J /mol-4-7-[Permitivity-vacuum]-60A
[Avaga-nol-2-0.88- ([Charge—e]Z) -4C-3C

@ 0.992897 = ’

21) AnekTpocTaTMyeckas NoTeHUManbLHasa aHeprus Mexxay Napon UOHOB @

—(q?) - ([Charge—e]Q)

4 - 7 - [Permitivity-vacuum] - ro

OTKpPLITL KankkynsTop (&'

EPair —

—((0.30)2> . ([Charge-e]2)
B 356215 = L
4 - - [Permitivity-vacuum]| - 60A

22) QHeprus peLeTkn ¢ UCMornb30BaHWEM UCXOAHOro ypaBHeHusi KanycTuHckoro @

OTKpbITL Kanbkynsitop &
[Kapustinskii_C] ) + -
((W -1.079 'Nlons *Z -7
R:+Ra

UKapustinskii —

((Herpsgpecl) - 1.079) -2 -4C - 3C

65A + 51.5A

B0 222283.37 /mol =
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23) DHeprus pewweTkn ¢ Ucnonb3oBaHMeM ypaBHeHUA BopHa-JlaHae @

oTKpblTb KanbKynaTop L‘J
[Avaga-no| -M -z" -z - ([Charge-e]2) : (1 — (nbl ))
U — orn

4 - v - [Permitivity-vacuum| - rg

[Avaga-no] - 1.7-4C - 3C - ([Charge-e]2) (1= (g3638))

3523.343J l=—
a /mo 4 - 7 - [Permitivity-vacuum] - 60A

24) SHeprus pelueTkn ¢ Ucnornb3oBaHUeM ypaBHeHus bopHa-llaHae ¢ ucnonsb3oBaHuem
npubnuxeHus KanyctuHckoro @

OTKprTb KanbKynsaTop Ll‘
[Avaga-no| - Njps - 0.88 - z1 - 77 - ([Charge—e]2) . (1 — (nblom ))
U=-—

4 - v - [Permitivity-vacuum]| - ry

[Avaga-no] -2-0.88-4C-3C- ([Charge-e]z) (1= (g3638))

B 3647.696J /mol = —

4 - 7 - [Permitivity-vacuum] - 60A

25) DHeprus peLeTkn ¢ Ucnonb3oBaHUeM ypaBHeHUs BopHa-Marepa @

OTKpPLITL KanbkynsTop &'

—[Avaga-no] - M -zt -z~ - ([Charge—e]2> ' (1 B (%))

4 - v - [Permitivity-vacuum] - rg

U =

—[Avaga-no] - 1.7-4C - 3C - ([Charge—e]z) (1- (%))

3465.763J 1 =
a /mo 4 - 7 - [Permitivity-vacuum] - 60A
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26) DHeprus pewweTkn ¢ Ucnorb3oBaHMeM ypaBHeHUA KanycTuHckoro @

OTKprTb KanbKynatTop L‘J
(10-11
1.20200 - (1074) + Njops - 2+ - 7 - (1 _ (34R5(+_1%)>)
UKapustinskii - R. - R
C a

1.20200 - (107*) - 2-4C - 3C - (1 _ (?é£$52 ))

24 1=
@ 6889J /mo 65A + 51.5A

27) DHeprus peLeTkn ¢ UCNONIb30BaHUEM IHTaNbNUU pPeLLIeTKN @

U=AH - (pLE . Vm LE) OTKpBITh Kanbkynsitop (&
B0 35005 /mol = 21420J /mol — (800Pa - 22.4m*/mol)

28) DHTanbNusA peLeTKN C UCNONb30BaHNEM IHEPTUN peLLeTKU @

AH = U + (pLE . Vm LE) OTKpPLITL KankkynsTop (&'

B 214207 /mol = 3500] /mol + (800Pa - 22.4m*/mol)

PaccTosiHue 6nuxanwero nogxoaa @

29) PaccTtosiHue Gnuxanwiero conuxeHus ¢ ucnosb3oBaHuem aHeprum MagenyHra @

M- (q?) - ([Charge-e]2)

- 7 - [Permitivity-vacuum| - Ey

OTKpPbITb KaNbKynsaTop @

1‘0:—4

1.7- ((0.3C)?) - ([Charge-e]?)

B 59.855914 = — — -
4 - 7 - [Permitivity-vacuum)] - -5.9E"-21J
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30) PaccTtosiHMe HanbonbLero NPMOINXKEeHUA C UCNOJNIb30BaHMEM 3NEKTPOCTAaTUYECKOro
noteHumana @

OTKpPLITL KanbkynsTop &

—(q?) - ([Charge—e]z)

4 rog =
. T 4. [Permitivity-vacuum)| - Epaj

—((0.30)2) . ([Charge—e]z)

4 - 7 - [Permitivity-vacuum] - -3.5E"-21J

@ 59.35292A =

31) PaccTtosiHMe HanbonbLiero conmxeHusi ¢ UCnorib3oBaHNeM ypaBHeHusi BopHa-IlaHge

Ky
OTKpBITL KanbkynsTop &
[Avaga-no]-M-z" -z - ([Charge—e]2> : (l — <nb10m ))
Irg = —
0 4 - 7 - [Permitivity-vacuum| - U
[Avaga-no] - 1.7-4C - 3C - <[Charge—e]2) (1= (59538))
B 60.40016A = - —
4 - 7 - [Permitivity-vacuum] - 3500J /mol

32) PaccTtosiHMe HanbonbLiero conmxeHusi ¢ ucnonb3oBaHnem ypaBsHeHusi bopHa-llange
6e3 noctosaHHon MaaenyHra @

OTKPLITL Kanbkynstop &
[Avaga-no| - Njops - 0.88 -z - 77 - ([Charge—e]2> . (1 — (nbl ))
o = —

4 - 7 - [Permitivity-vacuum| - U

[Avaga-nol - 2-0.88 - 4C - 3C - ([Charge-e]2) (1= (59535))

62.53193A = —
@ 4 - 7 - [Permitivity-vacuum]| - 3500J /mol
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KoHcTtaHTa MagenyHra @

33) Madelung Energy @

M- (q?) - ([Charge—e]2)

7 - [Permitivity-vacuum)] - rg

OTKpBITL Kanbkynstop (&

BEu -

7. ((0.30)2) . ([Charge-e]2)

7 - [Permitivity-vacuum] - 60A

5-5.9EA-21J =-7

34) KonctaHta MapgenyHra 3agaHa KOHCTaHTOW OTTankvMBaloLWero B3ammoaencTeums @

@M=

BM 4.7 [Permitivity—vacuum] * Dporn OTKpPLITL KanbkynsTop &
(q?) - ([Charge—e]2) . (rgborn—l)

4.1E"-29 - 4 - 7 - [Permitivity-vacuum]| - 0.9926

((0,30)2) ) ([Charge-e]Z) ] <(60A)0.9926—1)

@ 1.702967 =

35) NMoctosiHHaa MagenyHra ¢ ucnonb3oBaHUEM MOJSTHOM dHEPIMU MOHA @

OTKpPLITL Kanbkynstop &

(Etot — ( - {bom})) -4 - 7 - [Permitivity-vacuum)] - ry

M =
—(q?) - ([Charge—e]2)
7.02E°-23] — ( -21E-29 -4 - 7 - [Permitivity-vacuum| - 60A
) 1695387 = ( ((BOA)W»

—((0.30)2) . ([Charge-ef)

a © calculatoratoz.com. A softusvista inc. venture!



https://calculatoratoz.com/
https://calculatoratoz.com/
https://softusvista.com/
https://www.unitsconverters.com/
https://www.calculatoratoz.com/ru/madelung-energy-calculator/Calc-14253
https://www.calculatoratoz.com/ru/madelung-constant-given-repulsive-interaction-constant-calculator/Calc-14265
https://www.calculatoratoz.com/ru/madelung-constant-using-total-energy-of-ion-calculator/Calc-14263
https://www.calculatoratoz.com/ru/madelung-constant-Calculators/CalcList-7977
https://www.calculatoratoz.com/ru/madelung-energy-calculator/Calc-14253
https://www.calculatoratoz.com/ru/madelung-constant-given-repulsive-interaction-constant-calculator/Calc-14265
https://www.calculatoratoz.com/ru/madelung-constant-using-total-energy-of-ion-calculator/Calc-14263

lonic Bonding Formulas... 12/16

36) NMocTtosiHHasa MagenyHra ¢ ucrnosb3oBaHUEM MOJSTHOM IHEPIMU MOHA C YHETOM
oTTankuBsalollero B3auMoaencTBus Ky

Eiot — E) - 4 - m - [Permitivity-vacuum] - o | Om®simskansiynsrop &
~(a?) - ([Charge-c]’)
(7.02E"-23J — 5.93E"-21]J) - 4 - 7 - [Permitivity-vacuum] - 60A
—((0.30)2) : ([Charge-e]2)

By -

@ 1.692481 =

37) NocTtosHHaa MagenyHra ¢ ucnonb3oBaHueM npuénumxeHua KanyctuHckoro @
M = 0.88 - Njons OTKpbITL Kanbkynsitop (&

@ 1.76 = 0.88 - 2

38) NMoctosiHHaa MagenyHra ¢ ucnonb3oBaHueM ypaBHeHust BopHa-llaHge @

OTKprTb KanbKynaTop @
M= —U -4 - 7 - [Permitivity-vacuum)] - r

(1 — (nbim )) : <[Charge—e]2> - [Avaga-no| -zt - z-
@ 1 688737 — —3500J /mol - 4 - 7 - [Permitivity-vacuum| - 60A

(1 - (g9558)) ([Charge—e]2) - [Avaga-no| - 4C - 3C

39) NocTtosiHHaa MagenyHra ¢ ucnonb3oBaHueM ypaBHeHusi BopHa-Mawepa @

OTKpBITh KanbkynsTop &
M- —U -4 - - [Permitivity-vacuum] - rg
[Avaga-no] -zt -z - ([Charge—e]Q) : (1 — (%))
—3500J /mol - 4 - 7 - [Permitivity-vacuum] - 60A
B 1716794 =

[Avaga-no] - 4C - 3C - ([Charge-e]Q) (1 (%))
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40) NocTosiHHasa MapgenyHra ¢ ucnonb3oBaHueM aHeprun MapgenyHra G'
M — —(Ewm) - 4 - 7 - [Permitivity-vacuum]| - rg Gty =Lzl et
(a?) - ([Charge-c|?)
—(-5.9E"-21J) - 4 - 7 - [Permitivity-vacuum]| - 60A
((0.30)2) . ([Charge-e]2)

@ 1.704092 =

41) SHeprua MagenyHra ¢ ucnonb3oBaHMEM MOJSTHOM 3HEPrun MoHa Ha 3ajaHHOM
paccrosHum @

BM ) OTKpBITh Kanbkynsitop (&

By = By — | 0
B Fu ot (rg_{born}

4.1E°-29 )

@ -5.9E"-21J = 7.02E"-23] — (—(6%)0,99%

42) dHeprus MagenyHra ¢ ucnosib3oBaHMEM MOJIHOW 3HEPrMn NUOHOB @
Ev =Eiit — E OTkpbITL KanbkynsaTop &

@ -5.9E°-21J = 7.02E"-23J — 5.93E"-21J
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Ucnonb3yemble nepeMeHHbIe

B KoncranTta OTTankusawLLero B3ammogencTems

B KoHcTaHTa oTTankvBaioLero B3auMofeicTeus Npy 3agaHHom M

E Otrankusarowiee Bzaumonenctare mexay noHamu (xoyrib)

Ep MagenyHr QHepmku ([Dxoysib)

Emin MyHumansHas noteHumansHas aHeprusi noHa (Lpxoyris)

Epaijr OnektpocTtatnyeckas noteHumanbHas aHeprusi Mexxay MOHHOM napoit (Lpkoysis)
ER OtTankuBatoLee B3ammogencTamne (Lxoyrib)

Etot lMonHas aHeprnst MoHa B MIOHHOM KpucTanne (xoyrib)

Etota) MonHas sHeprvisi noka ([xoyris)

M KoHcTaHTa MagenyHra

Nporn MNPUPOXKAEHHBIA SKCTIOHEHT
Njons Konuuectso noHos
PLE 3SHeprus pelueTku fasneHus (nackasib)

q O6BuHeHune (KyroH)

g PacctosHue 6nvxaniwiero nogxona (AHecmpem)
R, Paavyc anvona (AHacmpem)

R Papuyc katnona (AHecmpem)

Fionic VIoHHbIN pagnyc (AHecmpem)

U 3Heprus peweTkn ([xoyrb / Morib)

UKapustinskii OHeprvs peLeTky Ansa ypaBHeHns KanycTuHekoro (xoyrib / Morib)

Vm LE SHeprusa peLueTkn monspHoro obbema (Kybuveckut memp / Morib)

Z" 3apsig aHunoHa (KyroH)

+
Z 3apsg katuoHa (KyroH)
AH 3uransnua pewetkn (xoyrb / Monk)
P KoHcTaHTa B 3aBUCUMOCTU OT CXUMaeMocTu (AHacmpem)

@ VoHHbI noTeHuman (gorism)
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KoHcTaHTbI, (pyHKLUK, UCNONb3yeMble U3SMepeHUus

e nocTosiHHas: pi, 3.14159265358979323846264338327950288
Archimedes' constant

e noctosiHHas: [Avaga-no], 6.02214076E23
Avogadro’s number

e nocrtosiHHas: [Charge-e], 1.60217662E-19 Coulomb
Charge of electron

¢ noctosiHHas: [Kapustinskii_C], 1.20200%10-4 Joule Meter / Mole
Kapustinskii constant

¢ noctosiHHas: [Permitivity-vacuum], 8.85E-12 Farad / Meter
Permittivity of vacuum
e OyHkumsa: log10, log10(Number)
Common logarithm function (base 10)
¢ N3amepenuve: AnuHa in AHrctpem (A)
[HnuHa lNpeobpasosaHue eduHUL, USMEPEHUST ['_‘J
¢ Vamepenve: laBneHue in nackans (Pa)
[HaeneHue NpeobpasosaHue eOUHUY, UBMEPEHUS @
¢ V3meperune: QHeprua in xoynb (J)
OHepeus lNpeobpasosaHue eOUHUL UBMEPEHUS G‘
¢ V3mepeHve: dnektpuyeckun 3apsag, in KynoH (C)
Anekmpuyeckuli 3apsi0 NpeobpasosaHue eOUHUL U3MEPEHUs l'_’,'
¢ V3mepeHuve: dnekTpuyeckui noteHuyman in sonet (V)
BOnekmpuyeckuli nomeHyuan lNpeobpasosaHue eduHU, USMEPEHUS @
¢ V3mepeHve: MonsipHas marHMTHas BOCNPUUMUYNBOCTD in Kybunueckun metp / Monb
(m3/mol)
MonspHas mazHumHas eocripuumyugocms [NpeobpaszosaHue eOUHUY, U3MepPeHUs K
¢ V3meperve: MonsipHasa aHTanbnus in xoyne / monb (J/mol)
MonspHas aHmanbnus [peobpasosaHue eQuHUY, U3MEPEHUST @
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lNMpoBepbTe apyrne cnmucku cpopmyn

e KoBaneHTHas cBA3b ®opmyrnbl ['_‘1 ¢ NoHHOe coeanHeHne dopmyrnbl @
e JOneKkTpooTpuuaTenbHOCTbL PopMynbI G‘
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