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OIIHKA TOKCUYHOCTI I KJTACY HEBE3IIEKH BIIBAJIbHUX
IMAXTHHUX ITOPL 3AXITHOT'O JOHBACY

BukoHnani fociifkeHHs] BMICTY BOOPO3YMHHUX ()OPM BAKKHMX MeTAJIB B Pi3HHUX THIAX
BiiBaNbHUX maxTHUX nopin 3axigHoro Jlonbacy. Y BiANOBiAHOCTI 3 iCHYIOUMMH Jep:KABHHMH
caHITADHUMM NPAaBWJIAMH i HOPMaMH IBOMa MeTOJAMHU PO3PaxX0BaHi iHIEKCH TOKCHYHOCTI AJIs
CBUHIIO, KaAMil0, UUHKY, Ko0aabTy, Hikemio, Mini. IlpoBegena omiHka MoKIMBOCTI
3aCTOCYBAHHS iCHYIOUMX NPaBHJ i HOPM NpH BU3HAYEHHI Kjacy Hefe3leKkH TBepAMX BiIxoaiB
BYIJIeI00YBHOI IPOMHUCJIOBOCTI.

Kniouoei cnosa: Baxxki MeTalu, BiIXOU, TOKCUYHICTb, IIOPOJIA.

BhIno/IHeHbI HCC/IEIOBAHMS CO/IEP:KAHMS BOJOPACTBOPUMBIX GOPM TSKeJIbIX META/LIIOB
B Pa3HbIX THIAX OTBAJBHBIX INAXTHBIX mnopox 3amaanoro J[lonb6aca. B coorBercTBHM
CYHIeCTBYIOIIMMH IOCyAapCTBeHHBIMH CAHUTAPHBIMH NMPABHJIAMH M HOPMaMH IBYMSI MeTOAAMHU
PaccYMTAHbI MHAEKCHI TOKCHYHOCTH /ISl CBMHIA, KaAMUs, IHMHKA, KOOATbTA, HHKEJs, MEIH.
IlpoBenena omeHka BO3MOKHOCTH TPHMEHEHHsI CYIIeCTBYIOIUMX HOPM H NpPaBWJI NpH
omnpe/eJeHHH KJIacca OMACHOCTH TBeP/AbIX 0TX010B YIileJ00bIBaloIeii IPOMBINLIEHHOCTH.

Kniouesvie cnosa: masicenvie memanivl, 0omxoobl, MOKCUYHOCHb, HOPOOA.

Researches of the contents of water-soluble forms of heavy metals in different types of
dumping mine rocks of the Western Donbass are executed. According to existing state sanitary
rules and norms two methods calculate indexes of toxicity for lead, cadmium, zinc, cobalt, nickel,
copper. The estimation of an opportunity of application of existing norms and rules at definition
of a class of danger of firm waste of the coal-mining industry.

Key words: heavy metals, waste, toxicity rock.

IMocranoBka mnpobaeMu. B TipHHYONIPOMHUCIOBHX pETiIOHAX CKIaiacs
€KOJIOT1YHA CHUTYaIlisl, TPoOJieMa MOKpaIleHHS SIKOT Ma€ JIBi CKJIaJI0BI YaCTUHHU:

- yOe3rneueHHs €KOJIOTT4HOT Oe3mekn npu MOTOYHOMY
TipHAMYOIIPOMHUCIIOBOMY BHUPOOHHMIITBI, a TaKOXX TpM KOHCepBallii 1 3aKpUTTi
TipHHYOIIPOMHUCIIOBUX ITiIPUEMCTB.

- JMKBifaIis MacmTaOHMX HEraTHUBHUX €KOJOTIYHMUX HACIIIKIB, ITOB’I3aHUX
3 HAKONMWYEHHSM BiAXONIB 3a TOMEpemHid Tepiox MisIbHOCTI MiHEpaIbHO—
CHPOBHHHOTO KOMIUIEKCY. BpaxoByroum, o excruryaramis OaraTbOX BEIMKHX
pozoBum mouanacst, y XIX cropiuui i Bxe HakommueHo 13 Mapm M° HOPOIHHX
BiJIBaJIiB TO Tpo0JIeMa CKJIalyBaHHsI 1 TOXOBaHHS TAKUX BIJIXOJIIB € aKTYaJIbHOIO.

[TpoMuCTIOBI BiAXOAM YTBOPIOIOTHCS SK MPH JOOYBaHHI KOPUCHHUX KOMAJIHH,
Tak 1 mpu iX 30aradeHHi, mepepoOIli CHUPOBUHHUX KOHIEHTPATIB i BUKOPUCTAHHI
TOTOBOTO MPOAYKTY.

Bimomo, mo mpu n00yBaHHI KOPHUCHHMX KONAJIWH 3 TipHUYOI MacH, sKa
HAJXOJIUTh HAa TIOBEPXHIO e y Bimxoau a0 93 %, a mpu nmonanpmiid ix oOpoo1i e
5% vne y Bimxomu. PiBenp yrwmimizaiii BiaxoniB ckianae Big 1% mo 12%. Pemra
HAKOMUYYETHCS y TEPUKOHAX, IIJIAMOHAKONHMYyBadaxX, 30JI0BiJBaJlaX 3arajbHa
Iomnia SKUX HIepPEBHUIILY €
180 Ttuc. ra.

[lpupomHe cepenoBuine, SK BIJOMO Ma€ BHM3HAUEHY CTIMKICTh JO
HETaTUBHUX €KOJIOTIYHMX HaBaHTaKeHb. LI CTIMKICTh 3aJIe)KUTh BiJ BETHYHMHHU
HAaBaHTXEHHS 1 TpPUBAJIOCTI BIUIMBY, TOOTO TPUPOIHE CEPEIOBHIIEC Ma€
NOTEHIIHHUK 3amac OydepHOoCTI sl Pi3HUX NPUPONHUX cUcTeM. HesBakaroun Ha
1€ Y OCHOBHHX I'PHUYOIPOMHUCIIOBHX PETiOHAX YKpaiHU 3a paxyHOK iHTEHCUBHOI
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PO3POOKH BEIMKHMX POJIOBHII] BCI MOPOTOBI, IPaHUYHI BEIUYUHN Oy(HepHOi MIIIHOCTI
NPUPOJHOTO CEPENIOBUINA JIOCATIIA MaKCUMyMy, a 3MIiHH EKOJIOTIYHOT'O CTaHy
HaOynM BaKKO 3BOPOTHIH, a00 HE3BOPOTHIN XapakTep. 3 ypaxyBaHHAM BEIHMUE3HUX
MaciTadiB BUMHATOI, IepepoOIIeHOI Ta MepeMillieHOT TipHUYOi MacH PO3paxoByBaTH
Ha TIOBHE a00 YaCTKOBE BIAHOBIICHHS 1 HOpMai3alliio MPUPOTHOTO CEpPeIOBHINA
HEMOXJIMBO. MOKIIMBA JIMIIIE pO3poOKa 3aX0IiB AJIT CTBOPEHHS HOBOT'O €KOJIOTIIHO
Oesmeynoro crany. OcCOONUBICTH BiAXOMIB TipHUYOJO0O0YBHOI MPOMHCIOBOCTI
nmoB'si3aHa 3 X 3HAYHMMH O0'eMaMy 1 CKJIagyBaHHAM Ha [I€HHIN TMOBepXHI Ha
TpuBanuil mepiod. Taki Bigxoaw, 3a3BUYail, 3aiiMaroTh BEIHKI IUIOMNII i € JDKEPEIOM
3a0pyIHEHHS! HABKOJIMIIHBOTO CEPEIOBHILIA.

BBenenns B YkpaiHi HOBHX 3aKOHIB TMOB'SI3aHMX 3  OXOPOHOIO
HaBKOJIMIITHROTO ~ CEPEIOBHINA 1  BIAMOBIZHO  KOPCTKIIIMA  KOHTPOJIh
NPUPOAOOXOPOHHUMH OPTraHi3alisMU 3 BUKOHAHHS BHMOT X 3aKOHIB BHUKIIMKAIU
rocTpy  HEOOXiTHICTH  pPO3POOKM  HOBUX 1  YJAOCKOHAJICHHI  JIFOYUX
MIPUPOTIOOXOPOHHUX 3aXOJIiB, MOB'SI3aHUX 3 BU3HAYCHHSAM CKIIAAy 1 BIACTHBOCTEH
BIIXOMIB, CTYNEHIO iX HeOe3meKkw s HAaBKOJWIITHHOTO CEPEOBHINA 1 3I0pOB'S
JIOAVHU.

Oco0MHMBO KOPCTKUN KOHTPOJBb CTOCYETHCS BIIXOIB, IIO MICTATH BaXKKi
Mmetanu. Ile MoB's3aHO 3 THM, 1[0 HABITh HE3HAYHA YACTKA BAXKKHX METANIB MO0
3arajlbHOr0 00'eMy TOKCHKAHTIB MPHUBOAMTH J0 3HAYHOTO 3a0pYyIHEHHS TEPUTOPii
CKJIQJIyBaHHS BIJXOJMIB 1 MOTIPIICHHS IX €KOJOriuHoro crany. lle BHSBISETHCS B
aHTPOTIOTEHHOMY PO3CIIOBaHHI Ba)XKKMX MeTamiB B Oiocdepi, Mo TPUBOIUTH O
OTpy€HHs 200 3arpo3u OTPYEHHS )KUBHUX opraHi3mis [1].

Bupimennas mux npo0ieM MOXIHMBO JIMIIE 32 YMOB JOCTOBIPHOI OIIIHKH
XIMIYHOTO CKJIay KOMIIOHEHTIB BiAXOIIB.

BinmoBigHO cy4acHWM YSABICHHSM 3 €KOJOTiYHOi Oe3nmeKd TOoBHA Ta
JIOCTOBIPHA OIIIHKA KJIACy HEOE3MEKHU BIAXO/IB SKi BMIIYIOTh Ba)KKi METaJIM, HA HAII
MorJIsi, MOTpeOye JOAATKOBUX, CIEI[aIbHUX JOCIDKEHb [IOJ0 BH3HAUCHHS HE
CTUTBKH BaJIOBOTO BMICTY Ba)KKHX METAJiB, a B OUTBIIN Mipi MirpamiiHO3MaTHUX
dopM MeTanmiB SKi MOXYTh YTBOPIOBATH apeaid 3a0pyIHEHHS VY MiCIsX
po3TalryBaHHs Biaxo/iB ByraenoOyBanHs. [lo Takux ¢opM B Mepiry yepry MOXKHa
BiJTHECTH BOAOPO3YUHHI (popmm.

Merta nmaHoi poOoTH monsrana y BU3HAYEHHI XIMIYHOTO CKJIamy 1 OIHII
TOKCUYHOCTI 1 KJIACy HEOE3IEeKH BiJXO/IiB BYIJIEJ00YBHOT IPOMUCIOBOCTI 3aXiTHOTO
JoHnbacy.

Buknan ocHoBHOro martepiany. J[ns BUpINIEHHS TOCTaBICHOT METH OYJIO
BUOpaHO Ha Tepuropii 3aximHoro JloHOacy MOCHIPKyBaHy IUIONIY y Ppycii p.
Camapa. Ha miif mmomii mpoBOAUINCH pOOOTH 3 PEKYJIbTHBALIIT BiJBaJIIB Ta BIICHIII
3axucHUX nam0. BuOpaHo 1Bi THIMOBUX MIJSHKH, SIKi BiIPi3HSIOTHCS JITOJOTIYHUM
CKJIQJIOM Ta TEpMIHOM Bijmcunku. [lepiia giisHka — 1€ JUISHKA PEeKyJIbTHBAIII,
BEPXHsI YaCTHHA JIUISTHKU MEPEKpHUTa IapOM YOPHO3eMY Ta Iicky. Jpyra ninsHka —
e namba, sika CKJIAJA€ThCsl JIMIIE 3 BiBANBHOI IIAXTHOI mopomd. Ha minmsHkax
po30yproBajii CBEPUIOBMHH, 3 SKHX BigOupaiucs npoOH MHOpix Ta IPyHTIB. Y
npo0ax BHU3HAYaBCS BMICT BaXKHX METaliB y BOAOpo3unHHIM (opwmi. s mporo
TOTYBaJIM BOJHI BUTSKKH 31 CIIBBIJHOIIEHHAM (a3 NUCTHIIHOBAHA BOZA : TOPOAA
(1:5) YV BOmHMX BUTSDKKAX BH3HAYAIM BMICT BaXKKHX METAJiB METOJOM aTOMHO-
abcopOIiiiHOT criekTpoMeTpii. Pe3ynbTaTy aHami3iB HaBeaeHi Ha puc. 1, 2.

Binxonu  ByrnemoOyBanHs y  3axigHoMmy JloHOaci  mpencTaBiieHi
BiJBAJILHUMH LIAXTHHUMH HOPOAAMH Ta MOPOAaMH 31 30arauyBaibHOI (haOpHKH.
BwmicT MeTaitiB B mopoax 3HaxouThes B aiana3oHi Big 0,01 1o 8,00 mMk/kr.
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HaiibinpIa KOHIIEHTpAITisl BAKKUX METATIB B TTOPOJIaX BIATIOBiMAa€ BMICTY ITMHKY Ta
Hikemo. HaliMeHIa KUTBKICT, METAIIiB MPHUCYTHIX B MOPOJAX BIMIMOBITAE KaIMIifo,
Mifl.

C, mr/kr

O =2NWH»OOONO®

Cd Pb

Enement

aOmin Omax BcepeHe

Puc. 1 BmicT BaskkuX MeTalliB y BiABaIbHHX AXTHUX nopoaax 3axignoro Jounbacy (I niisinka)

C, mr/kr

O=2NWhUOTON®O

Enement

Mmin Bmax McepegHe

Puc. 2 BmicT BaskkuX MeTaJIiB y BigBaJbHUX IIAXTHUX nopoaax 3axigHoro loubacy (II niisinka)

TakuM YHHOM TOPOIH BMIIYIOTh BakKi Metanu | kinacy Hebesneku (Pb, Cd,
Zn) ta II xnacy ne6esneku (Cu, Ni, Co). OtpuMani pe3yibTaTd JATIH B OCHOBY
BU3HAYCHHS KJIACy HEOE3IEeKH BiIX0/IiB Byrjie100yBaHHS.

OdiniitHO 3aTBEpP/KEHOI0 METOJWKOI0 BW3HAUEHHS KJacy HeOe3meKu
BinxouiB € Jlepxaui CanitapHi npaBuia ta HopMu [2]. Lli mpaBuia BCTaHOBIIOIOTH
TirieHiYHI BUMOTH 1 KpUTepii MO0 BWU3HAYEHHS Kilacy HeOe3NeKH BiIXOIiB 3a
CTYIICHEM 1X TOKCHYHOCTI, BOHH JIO3BOJISIIOTH BCTAHOBUTH MEXKI1 IIKiITTMBOTO BILIMBY
TOKCUYHUX BIAXONIB Oe€3mocepeHh0 Ha CEPeNOBUINE JKUTTA 1 BiJMOBIIHO
HONEPEeTUTH MOXJIMBICTh TOTIpIIEHHS 310poB’st HaceneHHs. L[i mpaBmna €
00OB’SI3KOBUMH /Il BHKOHAHHS OpraHaMd Jep)>KaBHOI BWKOHaBYOI BIIAJIH,
MICIICBOTO Ta PETiOHANIBHOTO CaMOBPSAYBaHHSA, Cy0’€KTaMH IpaBa BIACHOCTI Ta
cy0’extamu y cdepi NmoBOUKEHHS 3 Bigxozamu (cT. 25. 3akoH Ykpainm ,,Ilpo
3a0e3MeYeHHs] CaHITAPHOTO Ta eIMiJJeMIYHOTr0 OIaronoayqdsi HaceleHHS).

3rigiHo 3 [2] MeTOI BUKOPUCTOBYETHCS B TOMY pa3i, SKIIO BCTAHOBICHO 200
BiIOMO SIKICHMI 1 KiJIbKICHWMHM CKJaJ BiXOMiB Ta B JITEPaTypHUX JDKEpenax €
HeoOXimHI BiZOMOCTI U1 BW3HAUEHHS I[IOKA3HUKIB HEOE3NeKW KOMIIOHEHTIB
BIJIXOIY.
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Busnauanu kiac HeOe3neky BiaxoaiB 3a popmynamu 1, 2.

o I9( LDs,);
' (s+01F +C,),’

(1)

ne K; — iHAeKC TOKCHYHOCTI KOYKHOTO XIMI9HOTO 1HTPEIi€HTY, MO BXOIUTH
JI0 CKJay BiAxo#iB, BennuuHy K; OKpYTIIIOIOTE 10 MEPIIOTo 3HAKY MiCII KOMU;

19(LDsp) — nmorapudm cepenHboi cMEpTEIbHOI J03U XIMIYHOTO 1HTPEIi€HTY
Tpu BBeJIeH] B UTYHOK, (LDsp) 3HaX05Th 3a TOBITHUKAMU;

S — Koe(ilieHT, SKUH BigoOpakae PO3UMHHICTH XIMIYHOTO IHTPEIiE€HTa Y
BOJIi 3a JIOTIOMOTOK JIOBIJIHWKA 3HAXOJSTh PO3YMHHICTh XIMIYHOTO IHTpPEIi€HTa Y
BoJi B rpamax Ha 100 T Boau npu TemnepaTypi He Buie 25°C, 110 BENUYHHY TiNATh
Ha 100 i oTpuMyroTh Oe€3po3MipHHUI KOe(Iie€HT S, KW B OUIBIIOCTI BUMAJKIB
3HaXOJAThCS B iHTEepBatti Big 0 1o 1;

F — xoediieHT IETKOCTI XiMIYHOTO iHTpeaiEHTa 3HAXOAATH 3a TOTIOMOTOI0
JIOBITHUKIB; BiH 3HaXOAAThCS B iHTepBai Bix 0 mo 1;

C; — KUIBKICTH TAHOTO IHTPEAi€HTA B 3arajbHiil Maci Bigxoay, T/T;

1 — IOPSIIKOBHUI HOMEP KOHKPETHOTO iHTpeIieHTa.

[Micas pospaxynky K; mist okpeMux iHTpEemieHTIB BiIXOIy, OOMparoTh HE
Oimpme 3, ame He MeHIIEe 2 BeAyYHX, SKi MaroTh HaiMeHmn K, mpu mpomy
K;<K><K3, kpiM TOro moBUHHA BUKOHYBaTHUCh YMOBa 2K >Kj3

l n
KZ :F E Ki f nS3 (2)
i=1

ne Ky — cymaphuii innexc TokcuuHocTi. el koedirieHT 00uncIIoeThCs 3a
JIOTIOMOTOI0  TBOX a00 TPhOX BUOpAHUX IHAEKCIB TOKCHYHOCTI, IICJISI YOro
BU3HAYAIOTh KJIaC HEOE3MEKH Ta CTYIiHb TOKCUYHOCTI Biaxoay (Tadi. 1).

Tabauys 1
Kaacudikaunis HeGe3neku Binxoais 3a LDs,
Bennuuna Ky, orpumana na Kirac HeGe3nekn CTymiHb TOKCHYHOCTI
ocHOBI LDgg
Meniue 1,3 1 Hazsuyaiino nebesneuni
Bing 1,3 10 3,3 11 Bucoko Hebe3neuHi
Bin 3,4 mo 10 111 ITomipHO Hebe3meuHi
Big 10 i Ginbine v Maiio Hebe3neuni

BpaxoByroun Te, IO BIAXOAM SKI JOCTIKYBaJUCh B JIaHHIH poOOTI He
MalOTh BIOPOBA/DKEHUX CXEM YTHII3allil, 3HEIIKO/UKeHHS 4Yu OOpoONeHHS i
CKJIQJIyBaHHS iX IMPOBOANTHCS HA JACHHIN MMOBEPXHi, a TepMiH 30epiranHs gocsrae 10
— 30 pokiB, 3a mHX YMOB BiJOyBa€Thcs Oe€3MOCepeqHI KOHTAKT BIIXOIIB 3
o0’extamu  foBkULI. ToMy 1 BH3HAueHHS Kilacy HeEOE3NMeKH IUX BiJIXOJiB
BUKOpUCTOBYIOThCsl npaBuna CaulliHy 3 ypaxyBanusm I'ZIK Baxkkux meraniB y
TPYHTI 3T1THO 3 POPMYIIOIO:

AAE,
K, = , (3)
(s+01F +C,),
ne IJIK; — rpaHuyHO JOMyCTHMMa KOHIEHTpALis TOKCHYHOI XiMiuHOL

PEUOBHHU Y IPYHTI, IO MIiCTUTHCS Y BIIXOI;
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K s, Cy, F, 1 — Ti 5% cami moka3uaukw, mo y Gopmyii 1.

Po3paxyHOK OKpeMHX 1HIEKCIB TOKCHYHOCTI BHKOHYBaIHM SK 1 ¥
MOTIEePETHBOMY Pa3i 3a PopmyIioro 2.

Knacudikanis nedesneku Biaxozis 3a BennunHo ['JIK XiMiyHHX pedoBHH Y
IPYHTI Ma€ Jero iHmuii BUrsiz (tadi. 2).

Tabauys 2
Knacudikauis Hedesnexu Biaxonis 3a I'/IK XiMiuHMX pe4yoBHH Y IPYHTI.
Bennuuna Ky, orpumana Ha Knac neGe3nexn CTymiHb TOKCHYHOCTI
ocHoBi ['[IK y rpyHTI

MeHnie 2 I HansBuvaitHo HeOe3neuHi
Bin 2 oo 16 11 Bucoxko HebOe3mneuHi
Bix 16,1 mo 30 111 ITomipHO HeOe3meyHi
Bin 30,1 i Ginbire v Maito HebOe3mneuHi

ExcriepuMeHTa bHO BCTaHOBJIEHO IO BaKKi METANIM 3HAXOIATBCS Y
MIaXTHUX mopoaax 3axigHoro JonOacy y BHUIISIAI CylIb(aTHUX CIOTYK, TOMY IS
PO3paxyHKy 1HJIEKCIB TOKCHYHOCTI BHUKOPHUCTOBYBAJIM PO3YMHHICTH CyIb(Qaris.
BusnaueHHs iHOEKCIB TOKCHYHOCTI TPOBOAMJIOCS 3a CEpEelHIMH 3HAYCHHSIMHU
KOHIIEHTpAIlil BaXXKWX METalliB. 3a BEIMYMHOK IHACKCY TOKCHYHOCTI, SKa
BHM3Ha4UeHa 3a TMOKa3sHUKOM LDsy, mocmimkyBaHi MeTamu MOXHa TPEACTABUTH Y
BUTIISIL PSIY:

Pb>Cu>Co>Ni>Zn>Cd

Ianexcu Toxcmunocti I Ta Il minsHOK HaBemeHi B Tabmwili 3

HaiiGinpini  3Ha4YeHHS 1HIEKCIB TOKCUYHOCTI BiJIOBIAIOTh CIIOJyKam
XpOMY, CBUHIIIO, HAMEHIIII — CIIOJyKaM IIMHKY, HiKeo, Kaamio. CyMapHHN iHIEKC
TOKCHUYHOCTI IS BimXOZiB po3ramoBaHux Ha | Ta Il minsgHkax ckmamae 0,93, mo
BiJINOBilae Ha3BHUaitHO HeOe3neunuM (I kiac HeOe3mnekn).

Tabauys 3
Ingexcn Tokecnynocti I ta Il ginssHok
Crionyku MeTasiB [HIeKCH TOKCHYHOCTI
po3paxoBaHi 3a LDsg po3paxoBaHni 3a ['[TK

ZnS0O, 2,24 13,94

CoS0O, 6,69 12,72

CuS0O, 7,95 14,63

NiSO, 3,91 10,42

CdSO, 2,19 0,92

PbSO, 54239,5 130861,5

3a BEJIMYMHOIO iHAEKCY TOKCHYHOCTI, SIKa BU3HAUeHa 3 YpaxyBaHHIM
nokazuuka ['JIK, qocipKyBaHi MeTalnyd MOXKHA PO3TAIlyBaTH Y BUTIISI PSY:

Pb > Cu>2Zn>Co> Ni>Cd.

Haii6inbIi 3Ha4eHHs 1HASKCIB TOKCUYHOCTI BIAMOBIIAIOThH CIIONIYKaM XpOMY
1 cBUHIIO. [HIEKCH TOKCHYHOCTI CHONYK IMHKY, KOOajabTy, HIKEIo, Mili
3HaXOMAThCS B AianasoHi Big 10 no 14. CymapHUii iHIEKC TOKCHYHOCTI IS BiZIXO/IiB
po3ramoBanux Ha | Ta Il nminsgHkax ckinagae 2,8 , [0 BIANOBIZA€ BHUCOKO
Heb6esneunum (Il kmac HeOesmexn)

BucnoBku. TakuMm 4HWHOM, TPOBEJCHI JOCIIKCHHS JO3BOJIMIH OI[IHUTH
HasBHiCTH Bakkux MetaniB I Ta Il kiacy HeGesmeku y Bigxonax ByrienoOyBaHHS
3axigHoro Jlon6acy. OTpuMaHi pe3ysbTaTH OI[IHKA TOKCHYHOCTI BIIXOJIB PI3HUMU
criocobaMu  J03BOJISIE iX BIMHECTH 10 pi3HWX KiaciB HeOesmeku. lle moxHA
MOSICHUTH JISIKUMH OOMEKCHHSMH ICHYIOYOi METOJMKH. BOHM MOB’s3aHi 3 He
BpaxyBaHHSIM ()OPMOYTBOPIOBAHHS Ta POJi Pi3HUX (opM B caHITaApHO —
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TITIEHIYHOMY HOpPMYyBaHHI. YJIOCKOHAJCHHS ICHYIOYOTO METOAY MOXKIHUBO 3
BUKOPHCTAHHSM T'€OXIMIYHOTO ITiIXOTY.
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