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5.BEJUIQI1HI1, E,l(I1HI1IJ;1111CI1MEOJII1 BO XEMI1JATA

rJIHrOp JOBaHOBCKHH EojaH IIIonTpajaHoB

MHCTIfTYT 3a xeMIfja, IJpupOJJ:HD-MaTeMaTIf'IKIf ljJaKYJlTer, YHIfBep3IfTeT" CB. KIfpIfJl If MeTOJJ:Ifj'~
IL rjJax162, 91001 CKonje, MaKeJJ:oHIfja

Bo npeTXO.IJ,HHTe TpH 6poja O.IJ,DraCHIfKOT [1-

3] 6ea .IJ,a.IJ,eHHTa6eJIH 3a MaKe.IJ,OHCKHTe Ha3HBH H

HHTepHaUHOHaJIHO npeIlOpa'laHHTe CHM60JIH, .IJ,e-

CPHHHUHH H SI e.IJ,HHHUH 3a cpH3H'lKHTe BeJIH'lHHH O.IJ,

06JIaCTa Ha OnIlITaTa xeMHja H MOJIeKYJIapHHTe H

CpO)J,HH HaYKH [1], Ha xeMHCKaTa TepMO)J,HHaMHKa H

xeMHCKaTa KHHeTHKa [2],O.IJ,HOCHOHa eJ1eKTpOXeMIt-
jaTa H KOJIOIt)J,HaTa xeMHja H nOBpIlIHHCKHTe nojaBH

[3].

Bo OBOj6poj ceIlpe3eHTHpaHH Ha3HBHTe, CHM-

60J1lue, .IJ,ecpHHHUHlue H SI e.IJ,HHHUHTe 3a cpH-
3H'lKHTe BeJIH'lHHH O.IJ,06JIaCTa Ha npOCTopOT H

BpeMeTO, Ha KJIaCIt'lHaTa MexaHHKa, O.IJ,HOCHOKBaHT-
HaTa MexaHHKa. HeKOH O.IJ,HHB ce BKJIY'leHH H BO

IlpeTXO.IJ,HHTe IIp°.IJ,OJI)!(eHHja Ha OBaa cepHja, a TYKa

ce .IJ,a.IJ,eHHBO KOHTeKCTOT Ha .IJ,PyrHTe CpO.IJ,HH Be-
JIH'lHHH H e.IJ,HHHUH.

3.7. IIPOCTOP H BPEME

<l>H3H'iKa BeJ1H'iI1Ha CHM60J1 SIeLlI1HI1l\a)J:eqJl1HI1l\l1ja

x,y,z rnIIpaBoarOJIHH IlpOCTOpHH
KOOp.IJ,HHaTH,.IJ,eKapTOBHcKH

(Decartes) KOOp.IJ,HHaTH

CcpepHH IlOJIapHH KOOp.IJ,HHaTH r, 8, 9'
BOOIllllTeHH KOOp.IJ,HHaTH

II03HUHoHeH BeKTopl

q, qj
-?
r

.JJ:omKHHa

CneI.(Hja.nHIf CIfM6oJlIf:

BHCI'lHa h

bllmpHHa

.IJ,e6eJIHHa d,G

pacTojaHHe d

pa.IJ,HYC

.IJ,HjaMeTap

r

d

IlaT, .IJ,OJI)!(HHa Ha IlaTOT s

.IJ,OJI)!(HHa Ha JIaK

IIJIolllTHHa2

s

A,As,S

BOJIYMeH v

rn, 1, 1

IlpOMeHJIHBa

-? ,..;. ~
k
-

r=xI+YJ+Z rn

rn

rn2

m3

XIII_0582



r. JOBallOBCKH - E. Hlol1Tpaj8HoB48

<I>H3H'IKa BeJlH'IHHa CHM60Jl SIe.QHHHua.ne4mHH~Hja

ArOJI3

TIpocTopeH aro~

a,{3,y,t;I,rp

w,Q

BpeMe

TIepHOJJ:

t

T

<DpeKBeH~Hja

KpY)I(Ha <ppeKBeH~Hja,

arOJIHa <ppeKBeH~Hja3, 4

v,f

w

KapaKTepHCTH~eH BpeMeHCKH HH-

TepBaJI, peJIaKCa~HOHO BpeMe, Bpe-
MeHCKa KOHCTaHTa

c, T

AroJIHa 6p3HHa3, 5

BeKTop Ha 6p3HHaTa

Ep3HHa6

w----V,lt,w,e
v, It,w,e

BeKTop Ha 3a6p3YBaaeTO 7 er, (g) t = ditlclt m's-Z

1.r; t H itnpeTCTaBYBaaT eAHHH'IHH BeKTOpH

Ha AeKapTOBCKHTe OCKH OJJ:KoopJJ:HHaTHHOT CHCTeM.

2. Bo cJIy~aj Kora e nOTpe6HO Aa ce H36erHe
3a6YHa co 03HaKaTa A 3a XeJIMXOJI~OBaTa (Helm-
holtz) eHepmja, ce npenopa~YBa Aa ce ynoTpe6YBa

03HaKaTaAs'

3. EAHHH~HTe paAHjaH (rad) H CTepa):(HjaH (Sf)
3a arOJI H 3a npOCTopeH arOJI, COOJJ:BeTHO,npeTCTa-
BYBaaTAO{IOJIHHTeJIHHSI eJJ:HHH~H.3apa):(H Toa IIITO
BeJIH~HHHTe arOJI H npocTopeH arOJI ce, BCYlllHOCT,
6e3AHMeH3HOHaJIHH, eJJ:HHH~HTe 3a HHB MO)l(aTAa

rad, 1a = s Ir

w = A/rZ sr,l

S

T= tiN s

v = liT H -1
z, s

w=2:Jrv rad.s-1 s-l,

c = I dt/dl~1
S

w = drplclt

it= driclt

rad.s-1 s-l,

m.s-1

m.s-1v = dslclt
= !ifl

ce Aa):(aT,HOMO)l(aTH Aa ce H30CTaBaT (nOCJIeJJ:HOBO
caMOaKOnpHToa He ce ry6H jacHocTa npH H3pa3YBa-
aeTO Ha H3BeAeHHTe SI eJJ:HHH~H).

4. EAHHH~aTa Hz He Tpe6a Aa ce ynoTpe6YBa 3a
Kpy)l(Ha <ppeKBeH~Hja.

5. ArOJIHaTa 6p3HHa MO)l(eAa ce TpeTHpa KaKO
BeKTop.

6. 3a 6p3HHaTa Ha CBeTJIHHaTa H 3BYKOTBOO-
6~aeH e CHM60JIOTe.

7. 3a 3a6p3YBaae npH CJI060JJ:HO naraae ce
ynoTpe6YBa CHM60JIOTg.

3.8. KJIACIflIHA MEXAHHKA
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<I>I13H'IKaBeJlH'IHHa CHM60Jl .IJ:e<pHHHHja SIe.QHHHua

Maca m kg

PeAYHpaHa Maca fl fl = m1 mZ/(m1 + mz) kg

I'yCTHHa, MaceHa rYCTHHa P = mlV k -3P g'm

PeJIaTHBHa rYCTHHa1 d d =pipe- 1

TIJIOlllTHHCKarycTHHa PA' Ps PA = ml A kg' m-z

CneH<pHeH BOJIYMeH v v = Vim = lip m3. kg-1

KOJIHeCTBO JJ:BH)I(eae, HMnYJIC
- - - k -1P p=mv g'm's- - -.- -. -

MOMeHT Ha KOJIeCTBO JJ:BH)I(eae, L L=mvr=pxr J.s

MOMeHT Ha HMnYJICOT2



4. BCJlH'fHHH,CllHHHQHH CHM60JlHBOxCMHjaTa 49

<PH3H'IKa BeJIH'IHHa CHM60JI ):(eqIHHHl.\Hja SIeLlHHHl.\a

Mo Me HT Ha HHepIJ:Hja3 I, J 1= 2: m.l kgom21 1
-+ -+ -+ -+

CHJIa F F = dp/' dt = ma N
-+ -+ -+ -+ -+

MOMeHTHa cmm T, (M) T=rxF Nom

EHepmja E J
-+

IIoTeHIJ:HjaJIHaeHeprHja Ep' V, (/J E =-fFods Jp

KHHeTH'lKaeHeprHja Ek' T, K 1 2 J
Ek = "2mv

XaMHJITOHOBa(amilton) «PYHKIJ:Hja H Ek + Ep J

JIarpaH)I(OBa(Lagrange) «PYHKIJ:Hja L Ek - Ep J
-+

Pa60Ta w, W w = fF°ds J

IIpHTHCOK p,P P = FIA Pa, Nom-2

IIOBpIIIHHCKH HanOH y, a y = dwldA Nom-1 Jom-2,

Te)l(HHa G, (W, P) G=mg N

rpaBHTaIJ:HOHa KOHCTaHTa G
F = Gmlm21? Nom20kg-2

HOpMaJIHOHanperaae a a=FIA Pa

TaHreHIJ:HjaJIHOHanperaae T T =FIA Pa

PeJIaTHBHO H3)J,OJI)I(YBaae e, e e = 1),./11 1

Mo)J,yJI Ha eJIaCTH'lHOCTa, E E = ale Pa

JYHrOB (Young) MO)J,YJI

ArOJIHa )J,e«popMaIJ:Hja, y y = !!.xld 1

arOJIHO CMOJIKHYBaae

Mo)J,yJI Ha CMOJIKHYBaae G G = Tly Pa

PeJIaTHBBa npOMeHa Ha BOJIYMeHOT e e = VIVo 1

Mo)J,Y JI Ha CTHCJIHBOCTa K K = -Vo (dpldV) Pa

BHCK03HOCT,BHCK03HTeT 1J,f-l Tx,z = 1J(dvxldz) Paos

<I>JIYH)J,H OCT, «PJIYH)J,HTeT rp rp= 1/1J k -1mo g oS

KHHeMaTH'lKa BHCK03HOCT, v v = 1Jlp m20s-1
KHHeMaTH'lKH BHCK03HTeT

Koe«pHIJ:HeHTHa TpHeae f-l, if) F frict = f-lFnorm 1

MOKHOCT P P = dwldt W

<I>JIYKCHa 3BY'lHa eHeprHja P, Pa P = dEldt W

AKYCTH'lHH «paKTOpH

«paKTOpHa pe«pJIeKcHja4 p p = PrlPo 1

«paKTOpHa anCOpnIJ:Hja5 aa' (a) aa = 1 - P 1

«paKTOpHa TpaHcMHcHja4 T T =Ptr IP 0 . 1

«paKTOpHa pacejYBaae <5 <5=aa - T 1

rJIac. xeM.TeXHOJI.MaKeLloHHja, 13, 1, c.47-51(1994)



50 - 1. JonaHonCKM- E. llIoIlTpajaHon

1. 06H'IHO pe- = p (H2O, 4°C).

2. Bo aTOMCKaTaH MOJJeKYJICKaTacneKTpocKO-
nHja 06H'IHO ce ynoTpe6YBaaT nOHHaKBHCHM6oJIH.
3a Toa BI1)J.HDlac. xeM. TeXHOJl.MaKeJ1.0HHja, 10, 77
(1991).

3. Bo onIllT cJIY'laj, I e TeH30pcKa BeJIH'IHHa:

laa = 2: 11lj(f37 + Y7), O)J,HOCHOlap = - 2: 11ljaJ3j,

aKOa :;z!:(3,npH IllTOa, (3,ye nepMynUHja Hax, y, z,

O)J,HOCHOa, (3, y E {x, y, z}).

4. Po e cPJIYKCHa yna)J,HaTa 3BY'IHa eHeprHja,

Pr e cPJIYKCHa pecPJIeKTHpaHaTa 3BY'IHa eHeprHja, a

Ptr e cPJIYKCHa nponYIllTeHaTa 3BY'IHa eHeprHja.

5. OBaa )J,ecPHHHUHjae cneUHjaJIHa 3a aKycTH-
KaTa H e pa3JIH'IHa O)J,OHaa Kora cTaHYBa 360p 3a
3pa'leI-be, Ka)J,eancopnUHoHHoT cPaKTop O)J,rGBapaHa
aKYCTH'IHHOTcPaKTOpHa pacejYBaI-be.

3.9. KBAHTIIA MEXAHHKA

<1>H3H'JKa BeJlH'JHHa SI e.!\HlUll.{a

OnepaTOp Ha KOJIH'IeCTBOTO )J,BH)I(e-

I-be, onepaTOp Ha HMnYJICOT

OnepaTOp Ha KHHeTH'IKan eHeprH-
jal,2

XaMHJITOHOBonepaTOp

BpaHOBa cPYHKUHja,
cPYHKUHjaHa cocToj6an3, 4

rYCTHHa Ha BepojaTHocTa4, 5

rYCTHHa Ha nOJIHe)l( O)J,eJIeKTpo-
HH4,6

rYCTHHa Ha cTPyja Ha BepojaTHocT4

CTPyja Ha BepojaTHocT Ha 'IeCTH'IKH
co nOJIHe)l( e4, 6

MaTpWIeH eJI~MeHT Ha
onepaTopOT A

Cpe)J,Ha (o'leI$¥BaHa) Bpe)J,HOCT Ha
onepaTopoT A

XepMHTCKH KOHjyrHpaH onepaTOp
Ha A

KOMYTaTOpHaA H fi

KYJIOHOB(Coulomb) HHTerpaJI7

Pe30HaHTeH HHTerpaJI7

HHTerpaJI Ha npenOKpHBaI-be7

CHM60Jl

""

p

T

fi

lJI,V'

P

p

-+
S

~
]

Aii' <iIAlj>

<A>, A

;+

[A, B]

HAA

HAB

SAS

,[{el)IHHHUHja

p = -ihV m-I J s
(kg ms-I)

JT= - (h2I2m)V2

fi=T+V

fi1/J = E1/J

J

(m-3/2)

P =1/'*1/'

= 11/'12
(m-3)

p = -eP (C' m -3)

-+
S = -W(1/'*V1/J

-VN1/'*)/2me
-+ -+
j = -e' S

(
-2 -1

)m .s

(A'm-2)

J * ""
A.. = 1h.A 1h.d,

IJ 'YI 'YJ
npOMeHJIHBa

J * ""

<A> = 1/' A1/Jd, npOMeHJIHBa

""+ *

(A )ij = (Aji) npOMeHJIHBa

[A, B] =Afi -BA

HAA = J1/JA*fi1/JA d,

H AB = J ViA * fi 1/JB d ,
S AB = J 1/J A * 1/JBd ,

npOMeHJIHBa

J

J

1

1. Co i e 03Ha'IeHa HMarHHapHaTa e)J,HHHua.

03HaKaTa h npeTCTaBYBa ITJIaHKOBa (Planck) KOH-
CTaHTa nO)J,eJIeHa co 2n (h =h/2n), )J,O)J,eKaV e
)J,HcPepeHUHjaJIeH BeKTopCKH onepaTOp, O)J,HOCHO
T.H. Ha6J1a Ol1epaTOp,

V (= grad) = ia/ax + ta/ay + ka/az

?

2. V- npeTcTaBYBaT.H. JIanJIaCOB(Laplace)
onepaTop, V2 = Ll= a2/ ax2 + a2/ ai + a2/ az2.

3. rOJIeMOnCH (lJf) 06H'IHO ce ynoTpe6YBa 33
BpeMeHCKH 3aBHCH3 cPYHKUHja IJf(x, t), )J,O)J,eKaMaJIO

nCH (V') ce ynoTpe6YB3 33 aMnJIHTY)J,Ha cPYHKUHj3

1/J(x).

BulI.Chem.TechnoI.Macedonia, 13, 1, p.47-51(1994)



4. BeJIH'lHHU, epUHUl!U U CUM60JIU BOxeMujara 51

4. Coo):(BeTH3T3 SI e):(I1HI1IJ,a 3a HOpMaJII1311paHa

6paHoBa CPYHKIJ,11ja Ha e):(Ha 'IeCT11~Ka BO Tp11):(11MeH-

3110HaJIeH IIpOCTOp e ):(a):(eHa BO 3arpa):(a.

5.f./J* e CPYHKIJ,11ja lilTO e KOMIIJIeKCHO KOHjyr11-

paHa H3~'.

6. ~ e eJIeMeHTapeH eJIeKTp11'IeH IIOJIHe)K.
7. H e ecpeKT11BeHXaM11JITOHOBoIIepaTop (Xa-

M11JITOH11jaH)3a e):(eH eJIeKTpOH, a A 11B ce 03HaK11

3a Op611TaJI11Te. TIocIIeIJ,I1jaJIHO, BO TeOp11jaTa Ha X11-

KeJIOB11Te (Hiickel) MOJIeKYJICK11 op6maJI11 (HMO),

11HTerpaJI11Te H AA 11 H AB 'IeCTO ce 03Ha~YBaaT KaKO

ex 11[3,COO):(BeTHO.

EJlaro):(apHOCT: My 11CK3)KYBaMe 6JIaro):(3pHoCT

H3 ):(-p BJI3):(11M11P TIeTpYliIeBCK11 33 KOp11CH11Te cy-
reCT1111 113a6eJIeIlIK11.
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PHYSICAL QUANTITIES, UNITS AND SYMBOLS IN CHEMISTRY

Summary

Gligor Jovanovski and Bojan Soptrajanov

Institute of Chemistly, Faculty of Science, The "Sv. Kiril & Metodij" Univcrsil)j
PO Box 162,91001 Skopje, Mecedonia

In the previous two volumes of theBulletin of the Chemists and
Technologists of Macedonia the Macedonian names and the interna-
tionally recommended symbols, definitions and SI units for the
physical quantities in the fields of general chemistr' and molecular
and related sciences (Vo\. 10), chemical thermodynamics and chemi-

lJlac. xeM.TeXHOJl.MaKe.aoHHja, 13, 1, c.47-51(1994)

cal kinetics (Vo\. 11) and electrochemistry and colloid and surface
chemistry (Vo\. 12) were tabulated.

In the present contribution, the recomended names, symbols,
definitions and SI units for the physical quantities used in space and
time, clasical mechanics and quantum mechanics are given.


