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BE.JIJIqIIHH, E~ H CHMlJOJIH
BO XEMHJATA

rJIHrop JOBaHoBcKH,30paH 3APaBKOBCKH

HHCTHTYT3a xeMHja, TIM<P, YHHBep3HTeT "KHpHJI H MeToAHj", CKonje

1. <l>H3Hq}{HBE.JIHtIHHH H E~

TIpHpoAHHTe HaYKH, KaKBH UITO ce, Ha npHMep, xeMHjaTa, tjJH3HKaTa H

ApyrH, nOKpaj Toa UITO rH 06jaCHYBaaT nojaBHTe BO npHpOAaTa, KaKO H

cBojCTBaTa Ha CHCTeMHTe H 06jeKTHTe, rH AaBaaT H KBaHTHTaTHBHHTe OAHOCH

H BpCKH nOMety BeJIH'IHHHTe KOH ja KapaKTepH3HpaaT COO.D.BeTHaTa nojaBa,

CHCTeM HJIH 06jeKT. TI03HaBal-beTO Ha OBHe OAHOCH H BpCKH (KOH, HHaKY, ce

TeMeJIaT BP3 BHHMaTeJIHH H npeu.H3HH Mepei-ba) OB03MO)l(yaa Aa ce AojAe AO

Ba)l(HH OTKpHTHja BO HaYKaTa H TexHHKaTa, a HMa H OrpOMHO npaKTH'lHO
3Ha'lel-be.

TIOA 4tH3H'1K3BeJIH1IHHa.ce nOAPa36Hpa MepJIHBO CBOjCTBO Ha CHCTeMHTe

HJIH nojaBHTe. Bo KBaJIHTaTHBHa CMHCJIa, Toa CBOjCTBO e eAHaKBO 3a CHTe

CHCTeMH HJIH nojaBH, AOAeKa, naK, BO KBaHTHTaTHBHa CMHCJIa e KapaKTepHC-

TH'lHO 3a Aa.n.eH CHCTeM HJIH nojaBa. <l>H3H'1KHTe BeJIH'lHHH MO)l(e Aa ce MepaT

. norpewHo e Jta ce ynoTpe6}'Ba nOHMOT cpH3H'IKa roJIeMKHL

XIII_0419



210 r. JOBaHOBCKH, 3. 3JlPBBKOBCKH

,4HpeKTHO HJIHnOCpe,4HO. TaKa, Ha npHMep, 4JH3H'1KHBeJIH'lHHH ce: )],omKHHa,
Maca, BpeMe, eHeprHja, KOHl.(eHTpal.(HjaHTH.

no)], MepeH>e, HHaKY, ce no)],paJ6Hpa cnope)],yaaH>e Ha e)],Ha 4JH3H'IKa
BeJIH'lHHa Koja ro KapaKTepH3Hpa )],a)],eH06jeKT, cHCTeM HJIH nojaaa, co )],pyra
4JH3H'1Ka BeJIH'lHHa 0)], HCTa npHpo)],a. Kora ce MepH HeKoja BeJIH'lHHa,
Hajnoro)],HO e nOCTanKaTa Ha cnope,nysaJLe ceKorallI )],ace BpllIH co e)],Ha HCTa
BeJIH'lHHa, co IlITO ce OB03MO)l(yaacnope)],)'Baae Ha pe3YJITaTHTe 0)], nOBeKe
MepeH>a. TaKBHTe, co npeTxo)],eH )],OroBOp,0)],6paHH BeJIH'lHHH rH HapeK)'BaMe
e,n1lHllQllHa 4JH3H'1KHTeBeJIH'lHHH.

CeKoja 4JH3H'1Ka BeJIH'lHHa e e)],HaKBa Ha npOH3BO,40T 0)], 6pojHaTa
1IIpe)],HOCT H e)],HHHl.(aTa:

4JH3H'1Ka BeJIH'lHHa = 6pojHa Bpe)],HOCT x e)],HHHl.(aTa

TaKa, Ha npHMep, O)],)],aJIe'leHOCTanOMety )],Ba06jeKTa Ke 6H)],e ceKojnaT
e)],HaKBa,003 orJIe)], Ha Toa BOKOHe)],HHHl.(HKe 6H)],eH3MepeHa. AKOja MepHMe
Taa O)],)],aJIe'leHOCTe)],HallI co ne,nH, [hl )],pyrnaT co 'IeKOpH, [/2] H TpeTnaT co
MeTpH,[13],H aKOTJ.WBpe)],HOCTHH3HecyaaaT {I]} ne)],H,{12} 'IeKOpH H {/3}
MeTpH, TOI'aIll 3a O)],)],aJIe'leHOCTa1MO)l(e)],ace HanHIlle:

1 = {h} [h] ; 1 = {/2} [/2]; 1 = {13} [/3]

HJIH

{h} =1 / [h]; {12} = 1/[12] {/3} = 1/[/3]

OnIllTO 3eMeHO, aKO 4JH3H'1KaTa BeJIH'lHHa ja 03Ha'lHMe co G (4JpaHUYCKH

- grandeur), TorallI HMaMe

G = {G}[G]

Ka)],e IlITO:

{G} - 6pojHa Bpe,nHOCT Ha 4JH3H'1KaTa BeJIH'lHHa

[G] - e,nHIIIIQa Ha 4JH3H'1KaTa BeJIH'lHHa.

0)], nOCJIe)],HHOTH3paJ, nOKpaj )],pyroTO, ce rJIe)],a )],eKa aKO ce H300pe
n-naTH nOMaJIa e)],HHHUa,6pojHaTa Bpe)],HOCTi:e 6H)],en-naTH nOrOJIeMa.

MHaKY, H 6e3)],HMeH3HOHaJIHHTe4JH3H'1KHBeJIH'lHHH HMaaT e,nllllHUH, a
roa e 6POjOT 1 (KOjIllTO06H'1HO He ce nHIll)'Ba).

Ha 4JH3H'1KHTeBeJIH'lHHH, HHBHHTe6POjHH Bpe)],HocTH H e)],HHHl.(HMO)l(e
)],a ce npHMeHysaaT CHTe Boo6H'1aeHH a.nre6apCKH onepan:HH. TaKa, Ha
npHMep, MO)l(e)],ace HanHIlle:
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BCllH'llfHH, C,alfHHUH H C1fM6011H BO xCMHjara ill

A. = 5,896 '10-7m

A = 589,6 DID

AIm = 5,896 '10-7

A/DID = 589,6

TIpH Ta6cJIHpaJbC Ha 6POjHH BpeJ],HOCTH 3a onpeJ],eJIeHH iPH3H'IKH

BeJIH'IHHH HJIH npH 03Ha'lyaaae Ha KOOp,l!HHaTHH OCKH (npH rpaiPH'IKH

npHKa3H), iPH3H'IKHTe BeJIH'IHHH H COOJ],BeTHHTe eJ],HHHI.J.H Tpe6a J],a 6H.D.aT

npHKa)l(aHH BO TaKOB 06JIHK, UITO Ta6eJIHpaHHTe, OJ],HOCHO rpaiPH'lKH npH-

Ka)l(aHHTe BpeJ],HOCTH, J],a 6H.D.aT'IHCTH 6poeBH.

TIpHMepH:

~ -.JIorapHTMH MO)l(e.aa ce 6apaaT caMO o.a 'IHCTH 6poeBH, a He O.aIjJH3H'IKH BeJlH'IHHH (OCBeH

aKO THe caMHTe ce 'IHCTH 6poeBH). 3aToa He Tpe6a, Ha npHMep, .aa ce 360PYBa 3a JlOrapHTaM o.a

npHTHcoKOT, TYKY3a JlOrapHTaM o.a 6pojHaTa BpC,aHOCTHa npHTHCOKOT.

4,8

103 K/T

rJlac. xeM. TeXHOJl.MaKe.aoHHja 9 (1990)

TIK 103KJT P/MPa. In(P/MPa)*

216,55 4,6179 0,5180 -D,6578

273,15 3,6610 3,4853 1,2486

304,19 3,2874 7,3815 1,9990



212 r. JOBaHOBCKH, 3. 3JlPaBKOBCKH

2. CIICfEMII HA MIfHIIQII

KBaHTHTaTHBHHTe 3aBHCHOCTH UITO nocTojaT nOMety IfJH3H'IKHTe BeJIH-

'IHHH MOpa,D.a nocTojaT H nOMety e,/J.HHHQHTe BOKOH THe ce MepaT. Toa 3Ha'lH

,/J.eKae,D.HHHQHTe He ce Metyce6Ho He3aBHCHH (6apeM He CHTe e,/J.HHHQH), TaKa
WTO, e MO)KHO, H36HpajKH onpe,/J.eJIeH 6poj e,/J.HHHQH 3a OCHOBa,,/J.a ce O«PoPMH

CH C T e MO,/J.e,D.HHHQH KOj Ke rH CO,/J.p)KHe,/J.HHHD:HTe3a IfJH3H'1KHTe BeJIH'lHHH

O,D.onpe,D.eJIeHO nO,/J.pa'lje HJIH, naK, e,/J.HHHQHTe 3a CHTe IfJH3H'IKH BeJIH'lHHH.

KaKO llITO e n03HaTO, ,/J.ocera BO ynoTPe6a HMaJIO nOBeKe pa3JIH'lHH

CHCTeMH Ha e,/J.HHHQH, KaKOHa npHMep, CGS, MKS, MKSA HTH. napaJIeJIHaTa

ynoTPe6a Ha pa3JIH'lHH CHCTeMH Ha e,/J.HHHQH H Ha MHOry6pojHH BOHCHC-

TeMCKH e,/J.HHHQH rH YCJIO)KHYBaJIa npeCMeTYBaH>aTa, nOpa,lJ.H WTO ce HaM er-

HYBaJIa nOTpe6aTa O,/J.YHl'U/JHQHpaJbe Ha e,/J.HHHQHTe.

Toa H ce OCTBapHJIO co npHIfJaKaH>eTO Ha MefYHapO,l!HHOT (HHTep-

HaQHOHaJIHHOT) CHCTeM Ha e,/J.HHHQH.

2.1. lIHTepHaQIIOH3.1IeH cucreM Ha eJUlHlllUf (SI)

MetYHapO,/J.HHOT CHCTeMHa e,/J.HHHQH(Systeme International d'Unites),
KOjcxpaTeHo ce 03Ha'lYBa co SI, e YCBoeHHa XI reHepaJIHa KOHfjJepeHQHja 3a
TeroBH H MepKH BO 1960 ro,/J.HHa, a ,/J.onOJIHeTe BO 1969 ro,/J.HHa, co BOBe-
.D.YBaH>eTOHa KOJ1HlfeCTBOcynCTaHQa KaKO e,/J.Ha O,/J.OCHOBHHTe IfJH3H'1KH
BeJIH'lHHH H COO,lJ.BeTHaTaOCHOBHae,/J.HHHQaMOJ1.Bo JyroCJIaBHja e ,/J.OHeceH
H noce6eH 3axOH, KOj06Bp3YBa,/J.ace KopHCTaT e,/J.HHCTBeHOSI e,/J.HHHQHTe.H
noxpaj TOa, 3a )KaJI, 'IeCTOnaTH ce ynoTpe6YBaaT e,/J.HHHQHHa,lJ.BOpO,/J.Mety-
HapO,/J.HHOT CHCTeM.

2.1.1. OCHOBHH «pH3H'IKH BeJIHqHl-lH H eJJ.HHHIJ.HBO SI

SI e 6a3HpaH BP3 ce.ll.YM,D.HMeH3HOHaJIHO Metyce6Ho He33BHCHH OCHOBHH

IfJH3H'1KH BeJIH'lHHH H COO,lJ.BeTHHTeOCHOBHHSI e,/J.HHHD:H. C1>H3H'1KHTeBeJIH-

'IHHH H O3HaKHTe (cHM60JIHTe) 3a HHB, KaKO H HMHfbaTa H CHM60JIHTe

(03HaKHTe) 3a COO,lJ.BeTHHTee,D.HHHQH ce .D.a,lJ.eHHBO Ta6eJIa 1.

C1>H3H'1KHTeBeJIH'lHHH aFaJ1 H npOCTopeH aFaJ1 H COO,lJ.BeTHHTeOCHOBHH

e,D.HHHD:Hp3,L{Hjaa H cnp3,L{Hjaa ce CMeTaaT 3a,l!OnOJ1HHTCJ1HH.
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BeJlH'lHHH, e)JHHHUH H CHM60JlH BOxeMHj8r8 213

Ta6eJIa 1. OCHOBHIf fjJlf3lflfKIf BeJIlflflfHIf If eJ(lfHlfLlIf

--------------------------------------------------------------------------------------------

<l>H3H'IKa BeJIH'IHHa SI e.D.HHHD.a
nn_n-__-__-------------------------------------------------------------------------------

Ha3HB CHM60JI . Ha3HB CHM60JI ..
n_--____---------------------------------------------------------------

n_nn__n n-nn n n n n

aroJI

npocTopeH aroJI

a
T

p3.D.HjaH

CTep3.D.HjaH

rad
sr

n n n_n______------------------------------------------------------.
CHM60JIHTe 3a clIH311'1K11TeBeJlII'DIHIIceKoraUJ ce nHUJBaaT co KOCH6YXBH.AKO npHToa ce

pa60TH 3a BeKTOpH, KOCHTe6YKBHTpe6a J1a 6HJ1aT UPHH (MacHH) HJIH HanHUJaHH COCTpeJIKa Ha):!

CHM60JIOT.

"CHM60JIHTe 3a e,lVIHHI(IITe BO KOH ce H3P33yBaaT .pH3H'!KHTe BeJIH'!HHH ceKoraUJ ce

nHUJYBaaT COnpaBH 6YXBH.

.LI:pyrHTe <pH3H'IKH BeJIH'IHHH, a aHaJIOrHO Ha Toa H coo.n.aeTHHTe

e.D.HHHD.H,ce 1f3BeJ(j'BaaT co nOMOIlI Ha Ce.D.YMTeOCHOBHH.

Bo SI, HHaKY, 3a ceKoja <pH3H'IKa BeJIH'IHHa nOCTOH caMO e.D.Ha OCHOBHa

e.D.HHHD.a(Tpe6a.D.a ce npaBH pa3JIHKa nOMety OBHe OCHOBHH e.D.HHHD.HH OHHe

ce.n.yMTe OCHOBHHHa KOH ce 6a3Hpa SI).

ClfM60JIlfTe 3a <pH3H'IKHTe BeJIH'lHHH H HHBHHTe coo.n.aeTHH e.D.HHHD.Hce

MefYHapoJ(Ho J(oroBopeHIf H, cnope.D. TOa, He cMee .D.ace MeH}'BaaT. TaKa, Ha

npHMep, 3a KHJIorpaM Tpe6a.D.a ce ynoTpe6}'Ba CHM60JIOT kg, a He Kr, 3a ceKYH.D.a

CHM60JIOT s, a He c HJIH ceK HJIH, naK, sec.

2.1.2. ~e$HHHQHH Ha OCHOBHHTeSI e,nHHHQH

MeTap e .D.OJI)!(HHaHa naT IlITO CBeTJIHHaTa ro nOMHH}'Ba BO BaKYYM 3a
1

BpeMeHcKH HHTepBaJI O.D.299749458 ceKYH.D.H.

rJIac. xeM. TeXHOJI. MaKeJ10HHja 9 (1990)

.D.OJI)!(HHa I MeTap m

Maca m KHJIorpaM kg
BpeMe t ceKYH.D.a s

eJIeKTpH'IHa cTpyja I aMnep A

TepMO.D.HHaMH'lKaTeMnepaTypa T KeJIBHH K

KOJIH'leCTBOcyncTaHD.a n MOJI mol

HHTeH3HTeT Ha CBeT JIHHa Iv KaH.D.eJIa cd
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KlLIJorpaM e e.D:HHHlI.a Ha MaCa; TOj e e.D:HaKOBHa MacaTa Ha MetYHapO.D:-

HHOT npOTOTHn Ha KHJIorpaMOT.

CeKYJI,!I.ae Tpaelbe OJJ:9192631 770 nepHOJJ:HHa 3pa'lelbe Koe OJJ:roBapa Ha
npeMHHOT nOMety ):{BexHnepl}>HHH HHBoa Ha OCHOBHaTacocToj6a Ha aTOMOT
Ha lI.e3HYM-133.

AMnep e OHaa nocTojaHa eJIeKTpH'IHa CTpyja, KOja,nOMHHyaajKH HH3):{Ba
npaaH napaneJIHH cnpOBOJJ:HHKaco HeorpaHH'IeHa JJ:OJI)I(HHaH 3aHeMapJIHB
Kpy)l(eH npeceK, a paJ.D:ane'leHH 1 MeTap BOBaKYYM,npeJJ:H3BHKyaanOMety HHB
CHJIa O.D:2 '10-7 lbYTHH Ha MeTap .D:°JI)I(HHa.

KeJIIllm, eJJ:HHHlI.aTa Ha TepMOJJ:HHaMH'IKa TeMnepaTYPa, e 273,16-TH JJ:eJI

O.D:TepMOJJ:HHaMH'lKaTa TeMnepaTypa Ha TpojHaTa TO'lKa Ha BOJJ:aTa.

MOJl e KOJIH'IeCTBO cynCTaHlI.a Ha OJJ:peJJ:eH CHCTeM KOj COJJ:P)l(H TOJIKY

eJIeMeHTapHH eJJ:HHKH* KOJIKY 'IIITO HMa aTOMH BO 0,012 KHJIorpaMH OJJ:

jarJIepo.D:-12. EPOjOT Ha aTOMH BOeJJ:eH MOJIjarJIepoJJ:-12 (Ha KOj OJJ:roBapa Maca

OJJ:0,012 kg, O.D:HOCHO12 g) e eJJ:HaKOBHa ABOraJJ:pOBHOT 6poj, N = 6,0221'1023.

*E.rIeMeHTapHHTe e,!\HHKH Tpe6a ,!\a 6H,!\aT cneUH.pHUHpaHH H MO)l(e ,!\a 6H,!\aT aToMH,

MOJleKYJlH, jOHH, eJleKTpOHH, ,!\pyrH 'IeCTH'IKH HJlH, naK, ,!\e.pHHHpaHH MHO)l(eCTlIa Ha TaKBH

'IecTH'IKH HJlH ,!\eJlOBHO,!\HHB.

IIpHMepH:

1 mol KMn04 HMa Maca O.D:0,1580376 kg

1 0,1580376

1 molS KMn04 HMaMaGaOJJ: ~ kg,OJJ:HOCHO0,0316075kg

1 mol AT HMa Maca O.D:0,039948 kg

1 mol Ca2 + HMa Maca OJJ:0,04008 kg, a nOJIHe)l( OJJ:1,92974 '105 C

1 mol ~ Ca2+ HMa Maca OJJ:0,02004 kg, a nOJIHe)l( OJJ:9,6487 '104 C

1 mol e- HMa Maca OJJ:5,4859'10-7 kg, a nOJIHe)l( OJJ:9,6487 '105 C

1 mol2H2 HMa Maca O.D:0,0040316 kg, a COJJ:P)l(H6,0222 '1023 e.D:HHKHO.D:

THnOT 2H2, OJJ:HOCHO1,2044'1024 MOJleKYJIH H2

Bull. Chem. Technol. Macedonia 9 (1990)
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1 mol <p<>TOHHco tPpeKBeHQHja 1014 Hz HMa eHepmja OJJ:3,99043 .104 J

1 mol 3pHa OJJ:OpH3 MO:JKaTJJ:aja npeKPHjaT nOBpWHHaTa Ha 3eMjaTa co
CJIoj 'IHja JJ:e6eJIHHa 6H H3Hec}'Bana 30 m

K~eJJa e HHTeH3HTeT Ha CBeTJIHHa, BO JJ:3JJ:eHa HaCOKa, OJJ:H3BOp KOj

eMHTHpa MOHoxpOMaTCKO 3pa'leae co tPpeKBeHQHja 5,40.1014 xepQH, a BO Taa

HaCOKa HMa HHTeH3HTeT Ha 3pa'leae OJJ:1/683 BaTH Ha CTep3JJ:HjaH.

2.1.3. If3Be.neHH SI e.nHHHl.{H

Jf3Be,fJeHHTe SI eJJ:HHHQHce 3aCHOBaHHBP3 OCHOBHHTe,a JJ:06HeHHce co
no MOW Ha MaTeMaTH'lKHTe onepaQHH MHO:JKeH.eH JJ:eJIeH.e. HeKOH OJJ:HHB

HMaaT CneQHjanHH Ha3HBHH 03HaKH (Ta6eJIa 2), a JJ:pyrH, OaK,HeMaaT (Ta6eJIa
3).

Ta6eJIa 2. Jf3Be,fJeHH SI e,fJHHHUHco cneUHjaJIHH HMHlDa H CHM60JIH
-----------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------

rJlac. xeM. TeXHOJl. MaKe.aoHHja 9 (1990)

<l>H3H'1Ka CHM- E JJ: H H H Q a

BeJIH'lHHa OOJI Ha3HB CHMOOJI .LJ:etf>HHHQHja.
-------------------------------------------------------------------------------------------------------------

tPpeKBeHQHjaa v,t xepQ (hertz) Hz s-l
CHJIa If aYTH (newton) N k -2 J -1m. g.s = .m
npHTHCOK P,p naCKan(pascal) Pa N -2 -1 k -2.m =m. g.s
eHeprHja E uyJI (joule)
paOOTa W,W UYJI(joule) J N.m 2 k -2=m . g.s
TOnJIHHa q,Q UYJI(joule)
CHara P BaT(watt) W J -1 2 k -3.s =m. g.s
eJIeKTpH'leH
nOJIHe:JK e KYJIOH(coulomb) C A.s
eJIeKTpH'leH

J.C1 2 k -3 A-InOTeHQHjan v, BOJIT(volt) V =m . g.s .
eJIeKTpOMO-

J.C1 2 k -3 A-ITOpHa CHJIa E BOJIT(volt) V =m . g.s .
eJIeKTpH'IeH

V.A-1 2 k -3 A-2OTnop R OM(ohm) Q = m . g.s .
eJIeKTpH'IHa

Q-1 =ni2.kg-1.s3.A2cnpoBoJJ:JIHBOCT G cHMeHc(siemens) S
(KoHJJ:YKTaHQa)
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<1>H3H'1Ka

BeJIH'lHHa

CHM-
OOJI

E
Ha3HB

J]. H H H I.{ a

CHMOOJI .LJ:e4>HHHI.{Hja.
-------------------------------------------------------------------------------------------------------------

-------------------------------------------------------------------------------------------------------------

a 3a pa.nHjaJIHa (KpY)f(Ha) <lJpeKBeHI.{HjaH 3a aroJIHa 6p3HHa Tpe6a J].ace
ynoTpe6yaaaT eJ].HHHI.{HTerad. s' HJIH eJ].HOCTaBHOcaMO s-\ npH lIITO OBaa
eJ].HHHl.{afle,:rpe6a J].ace H3eJ].Ha'lYBaCOeJ].HHHl.{aTaHz.'"

b QeJI3HycOBaTa TeMnepaTYPa, e, e )J.e<IJHHHpaHa CO paBeHCTBOTO

efc = TIK - 273,15

a SI e)J.HHHl.{a e l.{eJI3HyCOB CTeneH, Qc. KaKO lIITO ce rJIe)J.a OJ].OBOj H3pa3,
TeMnepaTypeH HHTepBaJI H3pa3eH BO l.{eJI3HYCOBHCTeneHH e e)J.HaKOB Ha HC-

. THOT Toj TeMnepaTypeH HHTepBaJI H3pa3eH BO KeJIBHHH:

/),.e= /)"T

Bull. Chem. Technol. Macedonia 9 (1990)

eJIeKTpH'leH
CoV.1 -2 k.1 4 A 2Kanal.{HTeT C farad (farad) F =m . g 's .

(KanaI.{HTaHl.{a)
2 k -2 A.IMarHeTeH <lJnyKC (/) Be6ep (weber) Wb V'S =m . g's .

MarHeTHa
B V -2 k .2 A.IHH.nyKl.{Hja TeCJIa (tesla) T 's'm = g's .

(rycTHHa Ha
MarHeTeH
<IJ.JIYKC)

V A.I 2 k .2 A.2HH.nyKTHBHOCT L xeHpH (henry) H o.S =m . g's 0
I.J.eJI3HyCOBa
TeMepaTypa b t,8 l.{eJI3HycoBH °c K

CTeneHH

(degree Celsius)
CBeTJIOceH

<lJnyKC rjJ nyMeH (lumen) Im cd'sr
OCBeT JIeHOCT E, Ev nyKC(lux) Ix cd .sr.m-2

pa.nHOaKTHBHOCT A 6eKepeJI Bq s.1

(becquerel)C
ancop6HpaHa

rpej (greyt J 0kg.1J].03aHa 3pa'lelbe D Gy
eKBHBaJIeHTHa

J .kg' IJ].03aHa 3pa'lelbe H CHBepT(sievert)C Sv

aroJI a, p, Y pa.nHjaH rad
e,f/J

npocTopeH aroJI w,Q CTepa.nHjaH sr
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CHM60JIOT °c Tpe6a ,L1ace TpeTHpa KaKOe,L1eHCHM60JI, 003, npHTOa, ,L1ace
ocnma npOCTOp nOMefy 3HaKOT ° H 03HaKaTa C. TaKa, Ha npHMep, Tpe6a ,L1a
ce nHlllYBa

250°C, a He, Ha npHMep, 250°C HJIH 250° C

c E,L1HHHUHTeOOKepeJI(Bq), rpej (Gy) H cHBepT (Sv) ce BOBe,L1eHHco ueJI
,L1ace nOTTHKHe 3aIllTHTaTa Ha 'fOBe'fKOTO 3,L1paaje.

*npOH3BO,L1HTe H KOJIH'fHHUHTe Ha OCHOBHHTe e,L1HHHUH, KaKO H CHM-

60JIHTe Ha H3Be,L1eHHTe e,L1HHHUH KOH HeMaaT noce6eH HaJHB (H no~6eH

CHM60JI) ce nHIllYBaaT co Bo06H'faeHH 03HaKH 3a npOH3BO,L1,O,L1HOCHOKOJIH'f-
HHI<.

Ha npHMep:
J s HJIH J.s HJIH Jxs

HJIH V/m
V

V m-I HJIH
m

KaKO IllTO ce rJIe,L1a0,L1Haae,L1eHHTe npHMepH, aKO He ce HanHIlle 03HaKan

3a MHO)l(elbe . HJIH x, ToraIll ce OCTaaa npa3eH npOCTOp nOMefy CHM60JIHTe 3a

paJJIH'fHHTe e,L1HHHUH(J s, a He Js).

Ta6eJIa 3- J(pyrH H3Be,l!eHH SI e,l!HHHl(H
- --------------------------------------------------------------------------------------------------------

<l>H3H'fKa BeJIH'fHHa CHM60JI E,L1HHHua
-------------------------------------------------------------------------------------------------------------

2 k -2= m . g's

2 k -2 K-I
=m - g's -2 k -2 K-I
=m - g.s .

- - - - - - -- - - -- - - --- - - - - - - - - - - - ---- - - - - - - - - - - - - - - - - - - - - - - - --- -- - - - - - - --- - - - - - - --
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nJIOIllTHHa, nOBpIllHHaA, AsS m2

BOJIYMeH V m3

6p3HHa V,U,W,C m.s-l

aroJIHa 6p3HHaa w sol rad-s-l,

3a6p3YBal-be a m-s-2
MOMeHTHa CHJIaTa l' ,(M) N-m

6paHOB6poj V,a m-I

rycTHHa k -3P -m

cneUH«pH'feH BOJIYMeH k -1v m. g
KOHueHTpaUHjab CB mol -m-3
TOnJIHHCKHKanaUHTeT C J. K-I

eHTponHja S J -KI
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E,qHHHIJ.a
nnnnn n_nn nn_nnnn n_nn

MOJIapeH TOnJIHHCKH
KanaIJ.HTeTb

MOJIapHa eHTponHja

CneIJ.mpH'leH TOnJIHHCKH
KanaIJ.HTeT

cneIJ.mpH'lHa eHTponHja
MOJIapHa eHeprHja

CneIJ.mpH'lHa eHeprHja
eHepreTCKa rycTHHa
nOBpIUHHCKHHanOH
rycTHHa Ha Ton-
JIHHCKH <pJIYKC

TepMH'lKa cnpo-
BO,qJIHBOCT G

KHHeMaTH'IKaBHCK03HOCT v

,qH<PY3HOHeHKoe<pHIJ.HeHT D
,qHHaMH'lKa BHCK03HOCT TJ,P,
rycTHHa Ha eJIeKTpH'leH
nOJIHe)l(

rycTHHa Ha eJIeKTpH'lHa
cTPyja

eJIeKTpH'IHaCnpOBo,qJIH-
BOCT (KOH,qyKTHBHOCT) le, (a)

MOJIapHa cnpOBo,qJIHBOCT
(MOJIapHa
KOH,qyKTHBHOCT)

~IepMHTHBHOCT

nepMea6HJIHOCT

ja'IHHa Ha eJIeKTpH'IHO
nOJIe

ja'IHHa Ha MarHeTCKO
nOJIe

OCBeTJIeHOCT Ha e,qHHHIJ.a

nOBpIUHHa L, Lv
eKcn03HIJ.Hja
(3a X H Y 3paIJ.H)

6p3HHa Ha ancop6HpaHa
,q03a

Cm

Sm

c
s

Em
e

p, w
a, y

q, rp

p

i

A, A

e

p,

l!

n

DB

p

J K-I \-1 2 k
-2 K -I \ -1

. 'mo = nf' g's' 'mo
J K-I \.1 2 k -2 K-I \ -1

. . mo = m . g' S' .mo

J K-I k .1 2 -2 K-I
. . g =m's'

J K-I k -1 2 -2 K -I
. . g =m's'

J \-1 2 k -2 \-1'mo =m . g's 'mo
J k .1 2 -L

. g =m's
J -3 -1 k -2

'm =m . ~g's
N -1 J -2 k -1:-

'm , 'm = g's

W -2'm k -3
= g's

k -3 K -I
=m' g's .W'm.I'KI

2 -1m 'S
2 -1m 'S

N -2P -1 k -1
's'm , a .S= m . g's

C.m-3 =m-3's'A

A'm-2

S -1 -3 k -1 3 A 2
'm = m . g 'S .

S
2 \-1 k -1 \-1 A2

. m .mo = g . mo .

F -1.m
H -1'm

-3 k -1 4 A 2
=m . g 'S .

k -2 A -2
=m' g's .

V -I.m k -3 A-I
=m' g's .

A -I'm

cd.m-2

C .kg-I

G -1
Y'S

= kg-I.S . A
2 .3=m's

n nn n n n n_n_nn n n n_--__-

Bull. Chem. Technol. Macedonia 9 (1990)



BeJIIf'lIfHH, eJIIfHIfl!1f If ClfM60JIIf Ba xeMlfjaTa 219

a Kora 3a CHM60JI Ha <pH3H'iKa BeJIH'IHHa e H36paHarp'fKa 6YKBa, Taa, HCTO

TaKa, Tpe6a.n:a 6HJJ:e Koca.

b l1H.l(eKClfTe Ha CHM60JIHTe Ha <pH3H'IKHTe BeJIH'IHHH KOH caMH 3a ce6e

npeTCTaBYBaaT ljJlf3lf'fKlf BeJIlf'flfHlf HJIH 6poeBlf, ce nHlllYBaaT, HCTO TaKa, co

KOCH 6YKBH, .n:o.n:eKa, naK, .n:PyrHTe HH.n:eKCH ce nHlllYBaaT CO npaBH 6YKBH.

IlpHMepH:

Cp - 3a TOnJIHHCKHKanauHTeT npH KOHCTaHTeHnpHTHcoK
CB -- 3a TOnJIHHCKHKanallHTeT Ha cyncTaHuaTa B

2.1.4. SI npeqmKcH

Kora 6pojHaTa BpeJlHoCT Ha <pH3H'fKaTaBeJIHqHHa e o.n:Henoro.l(eH pe.n:
Ha roJIeMHHa (MHory noroJIeMa HJIH MHory nOMaJIa o.n:6pojOT e.n:eH), nOKpaj
e.n:HHHuaTa, MO)/(e.n:ace ynoTpe6YBa npeqJJfKC KOjro .n:e<pHHHpaHej3HHHoT .n:eJI
HJIH YMHO)/(OK(Ta6eJIa 4).

Ta6eJIa 4. llpeljJlfKclf Ha SI e.l(lfHlfl(lfTe
uuu n_n___U__uu--u--n-__n_nnn_nn_n_UUu_--n_--un n___n UU_-_UUUU-

_nnU_U___nu__n___nn_UUU_Uuu_u n_nnnnn_n_nUU u nn-_nnnn

CHM60JIOT Ha npe<pHKCOT ce nHlllYBa npe.n: CHM60JIOT Ha OCHOBHaTa

e.n:HHHua H He CMee .n:a ce OJJ:Bojyaa o.n: CHM60JIOT Ha e.n:HHHuaT3- TaKa,Ha

npHMep:

10-3 N = mN,
3

10 m = km,

aHe mN

a He km

fmc. XCM. TeXHOJl. MaKeLloHHja 9 (1990)

,AeJI Ilpe<pHKc CHM60JI YMHO)/(OK Ilpe<pHKc CHM60JI
u__u_----------_u_---_uu_uu_u_nnnnnnnnnn--Uuun_--__nn____nnnn_nn_--_nn__UU-

10-1 .n:euH cl 10 .n:eKa cla

10-2 ueHTH c 102 xeKTO h

10-3 MHJIH m 103 KHJIO k

10-6 MHKpO J1 106 Mera M

10-9 HaHO n 109 rHra G
10-12 nHKO p 1012 Tepa T

10-15 <PeMTO f 1015 neTa P

10-18 aTO a 1018 eKca E
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Kora ce CTeneH)'Ba eJU1HHua co npe<pHKC,eKcnOHeHTHTe ce OJJ.HeCYBaaT
H Ha npe<pHKCOTH Ha enHHHuaTa.

Ha npHMep:
km2 = (km)2 = (103 m)2 = 106 m2

dm3 = (dm)3 = (10-1 m)3 = 10-3 m3

t-ts-l = (10-6 srI = 106 s-1

/(BOjHH nperjJHKCH, HHaKY,He e JJ.03BOJIeHOna ce ynoTpe6YBaaT. TaKa,
Tpe6a na ce nHIlI)'Ba

Mg, a He, Ha npHMep,

t-tkg

kkg

mg, a He, Ha npHMep,

Bo cJIY'laj na ce ynoTpe6)'Ba npe<pHKc npen CJIO)l(eHaenHHHUa, TOra1lI TOj
ce nHlli)'Ba npen npBHoT CHM60JI Ha CJIO)l(eHaTae,l1HHHua(Ha np. mN m-2).

Tpe6a, HHaKY, na ce BO,l1HCMeTKa ,I1eKam e CHM60JI 3a OCHOBHaTa e,l1HHHua

3a nOJI)I(HHa, MetYToa H CHM60JI 3a npe<pHKCOT MHJIH. TaKa, Ha npHMep:

mN - 03Ha'IYBa MHJIHI-bYTH

m N - 03Ha'IYBa MeTap no I-bYTH

3a enHHHuaTa°c He ce ynoTpe6)'BaaT SI npe<pHKcH.

2.1.5. E1l.JIII1I1~80 yno-rpe6a 3aeWlO co SI

TIocTojaT H3BeceH 6poj e,l1HHHUHKOHHe ce peJI 0.11SI, HO 'IHja ynoTpe6a
e p03BOJIeHa BO O,l1pe,l1eHH06JIaCTH. 3a HeKOH 0.11HHB ,I1YPHe ,I103BOJIeHaH
ynoTpe6a Ha npe<pHKCH, KaKOB 1lITO e CJIY'IajoT, Ha npHMep; CO MHJIHJIHTap -
mL, MHJIH6ap -mbar, MeraeJIeKTpOHBOJIT -MeV, KHJIOTOHa - kt H CJI. JIHcTa Ha

OBHe, TaKa na rH Hape'IeMe, J1.03BOJICHHHe-SI eJ1.HHHl(H,3ae,l1HOco KOHBep-
3HOHHTe <PaKTOpH3a HMBHOnpeTBopaJ-be BOSI eJ1IiHHUHe ,I1aneHa BOTa6eJIa 5.
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Ta6eJIa 5. HeKoH e,llHHHl!HBa ynorpe6a 3ae,llHO co SI
n___-

<1>H3H':lKa BeJIHqHHa E,QHHHua Bpe,QHOCT BO SI e,QHHHUH
nn__n n___n_n_nnnn n______------------

Ha3HB CHM60JI

n______------------------------

8 E,QHHHuara 3a,QOJI)I(HHa, A, H e,QHHHuaTa 3a npHTHcoK, bar, ce 0,Q06peHH

3a npHBpeMeHa ynoTpe6a co SI e,QHHHUHre.

b Bpe,QHOCTHre Ha e,QHHHuara 3a eHeprHja, eV, H e,QHHHuaTa 3a Maca, u,
BOO,QHOCHa COO,QBeTHHTe SI e,QHHHUH,He ce ,QOBOJIHOerJaKTHH. Toa ce ,QOJI)I(H
Ha ~aKTOT lllro e V 3aBHCHO,QBpe,QHOCTaHa ~H3HqKaTa KOHCTaHra e, a u O,Q
Bpe,QHocra Ha ~H3~KaTa KOHcraHTa N A, KOHce onpe,QeJIyaaar eKcnepHMeH-
TaJIHO.

c YHH~HUHpaHaTa arOMcKa e,QHHHua Ha Maca nOHeKoralll ce HapeK'fBa
,QOJITH(Dalton) H ce 03Ha':lyaa co Da, HaKO OBOj Ha3HB H CHM60JI He ce
npH~aTeHH.

Bo Hape,QHHTe 6poeBH Ha rJIaCHHKOr Ke 6H,QaTnpe3eHTHpaHH ra6eJIH co
nO,QarOUH 3a HIDHBHTe, CHMOOJIHTe If ttecl»HHHU.HHTe Ha ~H3~KHTe BeJI~HHH H

["Jlae. xeM. TeXHOJl. MaKe.aOHHja 9 (1990)

--___--__n___--_-----------------------------_--__--n__--n_----n--____-----------------------------------

BpeMe MHHyra mm 60 s

BpeMe 'lac h 3600 s

BpeMe ,QeH d 86 400 s

aroJI BOpaMHHHa CTeneH
0

(n/lSO) rad
aroJI BO paMHHHa MHHYTa

I

(n/1O 800) rad
aroJI BO paMHHHa ceKYH,Qa

11

(n/648000) rad
,QOJDKHHa oHrcTpeM8 A 10-10m

nOBplllHHa 6apH b 10-28m2

BOJIYMeH JIHrap L,l dm3 = 10-3m3
Maca TOHa t = 103
npHTHCOK 6ap8 bar Pa=l Nm-2
eHeprHjab eJIeKTpOHBOJIreVe =e. V) zl60218.IQ-19 J,

YHHHUHpaHa ma e2C)
z 1,66054.10-27kgMacab,c aTOMCKa e,QH- u=

12
HHua Ha Maca
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COO,QBeTHHTe SI e,LJ.HHHI.J.H,3a pa3JIH'IHH nO,LJ.paqja Ha xeMHjaTa H xeMHCKaTa

TeXHOJIOrHja.

la HCKaJKYBaMe cBojaTa HCKpeHa 6JIaro,OapHOCT Ha llPOf/J. ,O-P EojaH
illollTpajaHOB 3a BHHMaTeJIHOTOllperJIe,OyBaJbe Ha paKOllHCOT H oco6eHO 3a
npH,OOHeCOTllPH HeroBoTo ,OOOf/JOPMYBaJbe.EJIaro,OapHOCT MY H3pa3YBaMe H
Ha,O-p BJIa,OHMHPlleTPYllleBCKH 3a KOpHCHHTe 3a6eJIelllKH H cyrecTHH.
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