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Pnc.3. 3alexnicrb KyTa niAxu1eHHq o sin npuqfurrnoi AaJrbHocTi d ra rnuy lriuresi'

Anaris pesylrrarin npoBeAeHolo eKcnepI4MeHTy AaB 3Mofy AifirH TaKI4x sl4cHosxie:

ocrilrrcu [epeBaxHa 6inruricrr a - .racruuoK upoxoAllTb qepe3 aroMl{' ne guiHroroq}r cBofo

Ha[prMKy, TO aToM npO:opIEfi i qaCrunxu, 
"u "n"* 

riA6yeaerrCr porcirOeauHx' :afivIaloTb O6'eM

3HalrHo ueHnrufr 3a 06'€M aToMa. Tar, lx npu poecirosagHi cnocrepirarorbcfl KyTH eiAxI'{IeHHs a -

qacrr,rHoK 6rgstxo 150o, ro esaeuo4irou, o4Hofirr,reHHo 3aprAxeni '{acruHrl4, To6To po3ci}oBaHHt

ni46yeaerr cs HA rro3lrrlrBHo 3aprAxeHr,Ix rIacTI{HKax. flponegensi 'qocniAx(eHHt AaIoTb 3MOIy

spo:y*iru rK rroBoAr{rb ce6e uni,pu-ru.tlrH*a rlpt4 :rrainsi ii eHeprii a6o grr'rissi aroMa eJIeMeHTa,

qo 6orrr6apAyerbct.
O:rpuuaui pe3ynbrarl'I cnisnaAalou g

npaenrsuicrb Kovn' rorepHoi voAeni.
IaHIIMH qxi surixarors ir reopii, ulo cni4varr upo

AO CNIAXEHH,fl CKJIMY C TIJIABIB METOAOM C TIEKTPAJIbHOTO AHAJII3Y

Bacuneuxo X.C., Odin4oe B'B'
X e p c o u cuxttii d eptrc aeu uir 1'u ieep ctt m enr

ArcryalsHiCrr crari. ,{o xaparrepHzx oco6lneocreil cyqacHolo erarly po3BIIrKy nayxu i

rexuixu cnil silHecru isreucunse AocliAx(eHHt i eltropucranur $ieuuHI'IX f,BI'IrrI. i npoqecin' s

cuny Ao6pe po3Bl4Hyroro MeToAIIqHoro fi anaparypHoro sa6esnelleHHf' HaoT_I:crl ra 3pyrHocTl

lpaKTHr{HOfo 3acTocyBaHH.fl, Ta MeTOAptK BIIKOpI4CTaHH' cneKTpalbHoro aHanl3y LJI' BIl3HaqeHHt

upo6leiraarlrKl{ npucBtueui upaqi

M." TuuteHro B., 9uuron B.,

Jle6egesa B., Kanpauoe E', Koporxoea I' [1]'
Merog aroMHoro euiciiiuoro cleKrparbHoro aHaliry Ao3BOJlt€ Bl{3Haqar}r xlMlqHI{I{ cKnaA

perroBHHH 3a cile1rpaMn nunpoviu*"ut"". AHani:osaHufi rraarepia:r Allcilepry€ niA lierc Axepena
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cKnaAy CIIJIaBIB MeTaJIlB.

b cyuacri fi H ayxonifi nireparypi r:locliAxeHuro salHaqesoT

sirqusHxHux i rapy6ixHrlx BqeHnx i nayroeqis: Cu'qop'{yK



flo 10?-pivvn ei4 4nn napo4;xeaaa B.O.Clxo]t,THHcbKoro

s6yAxenHr (enexrpnuua Ayra a6o icxpa, roryMtr, ura3Ma). Ha roporrur"r (6lll:rxo 10-7c)
upoluixox qacy eneKrponz arouis a6o ioHie peqoBltHr4, rqo Br4rrap)tsaJracl. [epexo.:lr]rb ua 6ilrru
ezcoxi eHeprerurlHi pinni i uoneprarcrbcr B qiiarcui,t He 36yAxenl.rfi crau puc 1. llpu rlboMy
ni46y'naemcn nu4ineuH.r eueprii y vurnr.gi eulporuinroBaHHq 3 rreBHolo .rloB;trHHoro xerzJri,
xaparcepHoro AaHoMy eHepferur{HoMy nepexo4y i npupoan arolly Il].

B pesy:rtrari suHllxae cepir cnexrpaJrbHrrx ninifi ra xapaKrepHrcx dsifi, BracrvrBvrx neBHoMy
xiuivHorvry eJIeMeHTy, tKa Moxe 6yru :apeecrpoBaHa 3a AorroMoforc olrr/FrHrrx npuna4in. [onxzua
xnruli eunponrinroeaHlrs, peecrpoBaHofo B aroMHoMy aHali:i, 3Haxolurbctr B Mexax sil 150 Ao 800
HM.

$ilfl'*l--*'-u',

.lJ:

0tm+rii . r.
'.1fi2!J! L I

Ama5l {f,Drdlsta.{}{w
ant"ta6ryrJ!

1/\nA/F
l,-..4, .',.- |ftt
3i';i

&-
tfto9 uKU&aW€fifi?ru!

l:.'_, - I:. ; I j:' ltt,

re$ilffiffi

P uc.2 Cnenrpansua rnacuSinaqiq
3a cnoco6oM peecrparlii pospisn.arom:

- ni:yaltuufi cuexrparr,urlit a:aatie (crurocxouironaHux, Br4Ir4Ma o6nacrr cneKTpa 4A0-760
uru);

- creKrporpa$iuuufi MeroA (peecrpauia aroMHHX cnexrpie ua droronlacruuy);
- cnelcrpoMerpw**ti,r MeroA (rlpunarur: Soroelerrpzworo peecrpaqieio cnerrpa).
IHreHcueHicrr cnexrpalruoi niHii nponopuifiHa xilrxocri ar.rnporuiHloroqux aronrie.

Eunipuuno (fopnayna garexnocri iHreHcusHocri cner<rpamsoi niHii eia KoHrleHrparlii enen4eHra s
npo6i 6yna BcraHoBrreHa s 1930 poqi S.B.IlonaxiHzr,r:

I = a Vb (Sopnayna Jlouaxuua-lllaii6e) I2l

Tyr 1- iHreHcueHicrb cneKrpa:nnoi niHiT, C - KoHrleHTpaqir elenreura n npo6i. BapiaqifiHi
rlapaMerpl4 a i b 6yrytr pi:ui rrfl pi:Hux yMoB r6yAxeuH.a creKTpy! yMoB aroNrisaqii i
I(oHIIeHrpaIIifi ereuenris. Ha By3bKor\4y AiauasoHi euuipronaurrx KoHrleHrpauifi r\{H MoxeMo

Puc. 1. MexaHirn nuupouiHroBaHufl arouin
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lo 100 n ei4 4an HapoA)KeHHe B'O'Cy!9t!t"!!*o!r

BBaxarr.r ix nocrifisurrau i roli garexHicrs lg I - lg C fyrc:riHifiHoro. Ha npaxruqi Arq susHarleHHt

KoHrleHrparlifi er.mopucroByrorb aHariruvuy napy riuifi: pa3oM s riHierc eJIeMeHTa eu6uparorr

nisiro nopianrunr (rx npanuno niniro ocHoBrI g norenqianorvr s6ylxeuux, lttusrruna a6o pinuzu

norenqiany anariruqno:i linii) i 6yayrorr rpa$ix B KoopAlrHarax: norapuSrt'r niAuoctioi

iHrenclrsHocri - lorapllrfrr,r xoHqeHrpaqii lg(1",/I*1- lg C.

Kopucryroura" "iaororo 
3aJreN<uicrro, no6yAoBaHoro 3a rpboMa i 6ilrlre eraIIoHaMI'I'

3HaxoAflTb KoHIIeHTpaIIiro HeeiAoN'{oro eJIeMeHra.
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- I:

F

,/n/
t{YTi cr
1'..i,u\

ji 
-\.

;ln$paxqrtoruax -r

Br'iolilrr ue.lbF\ - -06pa:eu

- --mit H:.lilff#,ffl-
-.. qF 

". " - 
fifxnHso-

" \' ln9xTnofl

chrpo'crp ]Kor'rerco;rtrar 
'

tl{Htfl

prurcrxa $Pt'tAUta rsarrrrlfls

foimuan usrb tlmtryu*oxNlelu

[ttx excnpec-aua-tisy KoPLicrvrorrc." o,IIHt4M eraJIoHoM a6o craHAaprHHM 3pa3KoM 3

eiAoruprN{u KoHlleHrpallill,tll, 3a t*tt nope.yrorr apeiitf rpa$iry (rraero.q KoHTponbHoro eranona)'
. : -- -^--:---: /a-.^-

Onruqsi cxeMr.r anaparypr4 AJrr aroMHoro ervricifiHoro auali:y BeJIIMH pisnorvranirni. Cxeua

rrpr{cTpo}o cneKrpoMerpa^s $oronoMHox(yBaqeM AeMoHcTpye 3aranrHi npzHqunu tfopuyranng i

peecrpaqii 
t1}TffiffXl'otlto*rro.o cneKrparrbHoro aHa:riay crarefi i cnraeie safiqacriure

BnKopr{croBy€ ynrrpa<fioneroBy qacrllHy cneKTpy. B sxocri saco6ie peecrpaUii

BHKopHcroByrorbcs CCD uarpuui (Charge-Coupled Device) [3]'
nerri crgJrocKonrl ruroiu npr.tpol'(axasuurra) Arq BcraHoBJIeHHt oKpeMI'Ix niHifi ere\aeHris

Fe, Cu, Sn, Si, Cr, Hi, Cu, Mo ra isuri.
BHcHosrH: Kopucryro.rucb MeroAoM crreKTpiulbHofo ananiey 3a AonoMorolo crI'tJlocKol]a

HaiIH BH3HaqeHi ocnosui inexr:panrsi linii Fe, Cu, Sn, Si, Cr, Hi, C i uigrnepAlllr'I icruHHo cKJIaA

cnllaeis 6pon:a, JraryHb, nenHi coprll crali.

Ji'repaqpa:
l. Brrqenxoa H.B. CuexrparllHble
2. Ko$auona O.C., Ko$aHo" A'q.,

- Mero.luqHi pexoruenAallii. - Kr'rie: KI4I'I,

3. Kyuora B.3., <De.qoProsa H.M.
HMerAY. 2015. - 5l c.

Onrura. KsaHrosa dli:zxa./ I.M. Kylepyx'4. Kyuepyx I. M., fop6avyx I. T. 3aramuufr rypc rfri:nru' T' 3'

I.T. fop6auyr< - K.; Texsir<a , ' 2006. - C. 300-306.

HATIPfl MI{ EHEP|O3EEPETTEHHfl B TIOEYTI

Bucoqeuxo 1.A., Odinuoe B.B.
Xepcoucorcuti depcraeuttit yuiee pc u ment

Eueprir HaAae moAuui eaxrnsi ((rocnpu)) y nlrrnrgi rerIJIa 4nx o6irpieaHHt nplzMiIrleHss,

foryBaHHr iNi, ra6euevye po6ory rpoMrzcnosocri fi TpaHcropTy ToIIIo.

Bi4oruo, ,rto r-r""o-enepier"uni pecypcu n VxpaiHi crcla4arorscr : eyrilnn (95o/o), razy

(2,5oh), ua$ru (2o/o), ansrepHarIIBHLIX Alrepen eHeprii (0,05%)' Y sn'r:xy : niAeuIqeHHqN{

nuynouo-t"xuiuuoro'piaHx uporuucnoeocri i rpaucnopry :6inlruyerbct cfloll(vrBaH:afl eueprii, a:re

gunuar uiuepa,rruoro IIaJIHBa ra B9AII o6uexeui, a i;1 sgAo6)tsaH11f norpe6ye BSJIIZKIIX BIIrpaT'

Kpiu roro, unuarr* ranacis rr.arvnlaHaM He Blrcrar{a€. .{ono4urrca irlnoprynarv ra3 ra ua$ry' I ffi
rroKa3aB qac, ue He AeueBo, rriHu Ha Lli eraAra triulbHoro nocrifiHo s6inluryrorLcs. HacereHHq

rpaiHu He AocrarHrO ycnigorrallo€ Ha cxilrxu LIe BaxiIHBa npo6:rerr'la [1].
Touy He BunaAKoBo B 3axoHi VxpaiHr.r <flpo eHepror6epexeuHfl)) HaroJloruyerbct Ha

npou.A.nni po6orr.r rloAo iH$opuarnsaqii uaceIeHHt 3 nuraHb eHepro36epeNeunr [2]'

npu6opu I za pel. H.B. BsrqeHros JI.: Maul'rHocrpoeHlle' 2007' - 368 c'

Iio6nn Hcrrlfi O.n. K 74 Excneprra:a verarin, cnnasis ra nupo6in s nux.

2010. - 48 c. - (Cepix ,,Kpr'ruiua:ricruqse :a6erneuennx")

Excneprusa varepialis ra Naerarie: Hasq. noci6Hr'rx' - ,{ninponerpoBcbK:
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