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BILIUB YPEOJIAIIIA®THOI TEOCUCTEMHU HA COJIbOBHI CKJIAJL
PIYKOBHUX BO/J

Meta. [locnimuTy copOBHH CKIIa Y BOAAX PidoK M. XapKoOBa, AKi € CKIaJ0BOI0 ypOomaHamadbTHOI TeocH-
cremu. Meroau. IloTenmiamoMerpuunmii, rpadiMeTpuunuii, TuTpyBanus. Pesyiabraru. Ha ocHoBi anamizy 42
mpo0 TIOBEpXHEBHX BOJ, BiNiOpaHMUX Y Pi3HI TiAPOIOTIUHI PeKUMH i3 TPHOX PIYOK, IO MPOTIKAIOTH Yepe3 M. Xap-
KiB, BUSIBJICHO, III0 KOHIIEHTPALlisl XJIOPUAIB Y BOAI Y PI3HUX TiJPOJIOTIYHUX PEKHUMAX € HAJ3BUYAHHO MIHJIMBOIO,
CIIOCTEPIraeThCsl TEHCHISI 0 iX 3POCTAaHHS; alic BCTAHOBJICHHN BMICT HE MEPEBHIIYE €KOJOTIYHI HOPMATHUBH.
BusHaueHo, 10 KOHLIEHTpalii KaJbLil0 1 MarHifo y piuKOBHX BOJa € HU3bKI Ta CIIOCTEPIraeThCsl CTiHKa TEHIECH-
IIisT 10 3HWDKCHHS X BMICTY. 3aralbHU NpHUpPICT XJIOpHUIIB p. XapKiB Ha KiHeNb BOJOMIUII craHOBHB 158,31 %,
i1 yac ociHHpOro maBoaky — 105,26 % i Ha movyatky Bogoniwist — 37,14 %. Y Bogax p. JlonaHp 3aranbHuiA TPHPICT
XJIOPHUIIB Ha KiHEIb BOJOILLISA CTAaHOBHUB 86,67 %, i 9ac OCIHHBOTO MABOAKY — 56,69 %, Ha TIOYATKY BOIOIILILIA
— 72,22 %. 3araibHuii NPUPICT XJIOPHUIIB Y p. YU Ha KiHelb BOAOMLIA cTaHOBUB 42,05 %, mia yac OCIHHBOTO
naBoaky e 0,89 %, a Ha moyaTky Bomoniuwit — 12,5 %. CrocoBHO cynbdarTiB: Ha KiHelb BOZONULIA Yy p. Xap-
KiB, 3HM3HBCS Ha 7,46 % a Mij 9yac OCIHHROTO MAaBOJAKY Maike He 3MiHuBCs ( 30utbmHBCs Ha 0,27 %); v p. Jlonans
BMICT Cynb(}aTiB Ha KiHEllb BOJAOMULTA 3HM3MBCs Ha 1,13 %, a mix yac ocinHboro maBoaky — Ha 10,03%; y p. Yy,
B MeXax M. XapKoBa, Ha KiHEIb BOAOMULISA BMIicT 30LIbImBCs Ha 55,95 %, a miJ yac OCiHHBOTO MaBOAKY Ha 31,43
%. BucHoBkH. BusBieHo, 10 KOHIEHTpALliS XJIOPUAIB y BOJI B PI3HHUX TiAPOJOTIYHUX PEKUMaX HaJ3BHYANHO
MIHJIMBA, CIIOCTEPITAEThCS TEHICHIIIS JI0 X 3POCTAHHS, iX 3MICT He MePEBHUIIYE EKOJIOTIUHI HOPMATHBU; BU3HAYCHO,
10 KOHIICHTPAIIii KaJbIlil0 1 MarHif0 B PIYKOBHMX BOJA HU3bKI 1 CIIOCTEPITAETHCS CTIHKA TEHACHIIISA 10 3HIDKCHHS 1X
BMICTy

Kniouoei cnoea: 3aranbHa MiHepai3allis, TiAPOIOTIUHI peKUMH, CyIb(haTH, XJIOPUAH, KaTIOHW MarHio, Ka-
TIOHHU KJIBIUO
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THE INFLUENCE OF URBAN LANDSCAPE GEOSYSTEM ON SALT COMPOSITION OF
RIVER WATERS

This study of the change in salt composition of the water in Ukrainian rivers has shown that the salts

ratio and the total dissolved solids ratio increase in the waters of rivers flowing in the steppe zone of Ukraine.
Purpose. To study the salt composition of waters in the rivers making up an integral part of the urban landscape
geosystem. Methods. Potentiometric and gravimetric methods as well as titration and computation. Results The
results were obtained on the basis of analyzing 42 surface water samples taken under various hydrological re-
gimes of the three rivers flowing in the city of Kharkiv. The total growth of chlorides towards the end of the
Kharkiv River seasonal floods made up 158.31%, during the autumn high water it was 105.26%, and at the start
of seasonal floods it was 37.14%. In the waters of the Lopan River, the total growth of chlorides towards the end
of seasonal floods made up 86.67%, during the autumn high water it was 56.69%, and at the start of seasonal
floods it was 72.22%. The total growth of chlorides towards the end of the Udy River seasonal floods made up
42.05%, during the autumn high water it was only 0.89%, and at the start of seasonal floods it was 12.5%. To-
wards the end of the Kharkiv River seasonal floods the amount of sulphates decreased by 7.46% while during the
autumn high water it was almost unchanged (increased by 0.27%); the amount of sulphates decreased by 1.13%
towards the end of the Lopan River seasonal floods and by 10.03% during the autumn high water; the amount of
sulphates increased by 55.95% towards the end of the Udy River seasonal floods (on the territory of Kharkiv
city) while during the autumn high water it increased by 31.43%. Conclusions. It was established that chlorides
concentration in the water under various hydrological regimes is extremely changeable with the tendency to
increase, yet their content does not exceed environmental standards. It was estimated that the concentration of
calcium and magnesium is low in the river waters with a strong tendency towards decreasing their ratio.

Keywords: total dissolved solids ratio, hydrological regimes, sulphates, chlorides, magnesium cations,
calcium cations
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Xapvkosckuii nayuonanvuwiii ynueepcumem umenu B. H. Kapasuna

BJIMUSAHUE YPBOJIAJILIA®THOU TEOCUCTEMBbI HA COJIEBOI COCTAB PEUHBIX BOJ|

Heasn. VccnenoBaTh copepkaHUe COJIEBOTO COCTaBa B BOJAX pek I'. XapbKoBa, KOTOPBIE SBJISIOTCA CO-
cTaBistoniel ypoonannmadtHoi reocucteMbl. MeToasl. [loTeHIMaTIOMETPUYHUI, TpaGUMETPUIHUN, TUTPOBA-
Hus. PesyabTarsl. Ha ocHOBe ananusa 42 mpo0 MOBEpXHOCTHBIX BOJ, OTOOpPaHHBIX B Pa3HbIE THAPOJIOTHUECKHE
PEKHUMBI U3 TPEX PeK, NPOTEKAIONMX uepe3 I.XapbKoB. OnpeeneHo, 4T0 KOHIEHTPALUs XJIOPHIOB B BOJIE IPU
Pa3IMYHBIX TUAPOJIOTHUECKUX PEXKMMAaX UPE3BBHIYAifHO M3MEHUYMBA, HAONIOJAeTCS TEHACHIUS K MX POCTY, HO
COJZIEpKaHNE HE TPEBBIIIAET YKOJIOTHICCKHEe HOPMATHBBEL. KOHIIEHTpammu Kadblus W MarHUsS B PEYHBIX BOJA
HHU3KHE W HaOIIOIaeTcsl YCTOMUMBas TeHICHINA K CHIDKCHUIO UX cofepkaHus. OOImuil mpupocT XIOPUIOB B P.
XapbKOB Ha KOHEII MOJI0BOIbsA cocTaBmI 158,31%, Bo Bpems oceHHero maBoaka — 105,26% u B Hagase mojI0BO-
1bst — 37,14%. B Bonax p. Jlomans o0muii mpupoCT XJIOPHIOB HAa KOHEI] TTOJIOBOIbsI cocTaBmia 86,67%, BO Bpems
OCEHHETo naBojka - 56,69%, B Hauase 1mMoy0BOABS - 72,22%. OOmuil MpUpocT XJIOPUAOB B p. YAbI HA KOHEI
noJioBoJibsi coctaBmi 42,05%, Bo BpeMsi oceHHero naBojka Tosbko 0,89%, a B Hauane nosoBoaes - 12,5%. Ot-
HOCHUTEJIFHO CYJb(aToB: Ha KOHEIl IT0JIOBO/BSI B P. XapbKOB COJIEp)KaHHWEe CHU3MIOCH Ha 7,46%, a BO Bpems
OCEHHEro MaBoJiKa MouTH He u3MeHwiIcs (yBemumuwics Ha 0,27%); B p. Jlonane conepxanue cynb(paros Ha Ko-
HeI[ MOJIOBOJIbsI cHU3MIIOCH Ha 1,13%, a Bo Bpemsi ocennero maBojaka — Ha 10,03%; B p. Yabl, B mpeaenax r.
XapbKoB, Ha KOHEIl TOJIOBOJbS COJAEp)KaHHE YBEIHMYMWIOCh Ha 55,95%, a BO BpeMs OCEHHEro MaBOJKa Ha
31,43%. BbIBoabI: OOHAPYKEHO, YTO KOHIEHTPAIMS XJIOPUIOB B BOJAE B PA3IMUHBIX TMAPOJIOTUUECKUX PEXKHU-
MaX Ype3BBIYAHO W3MEHUYMBA, HAOIIOJaeTCsl TEHACHIIUA K UX POCTY, X COJEp)KaHHUE HE MPEBBIIIACT KOJIOTH-
YECKHE HOPMATHBEI, OTPE/ICTICHO, YTO KOHIICHTPAINH KaJblIAs M MarHUS B PEYHBIX BOJIa HU3KHE W HAOIIOMaeTCs
yCTOIuMBasi TEHACHINS K CHIDKCHHUIO MX COJICPIKAHMS.

Knroueevie cnoga: obmmas MUHEpaTU3aIUs, THAPOIOTHICCKIE PEKUMBI, CYIb(ATh, XJIOPUIBI, KATHOHBI
MAarHUs, KATHOHBI KaJIbIIHs

Bcmyn

3MiHa COJIBOBOTO CKJIAJy BOAM y PiUKax Pesynpratu nocnimkenns Ocamyoro B. L
Yxpainu IoCiipKyBanach OaraTbMa HayKOBIISI- (Metomooriydi OCHOBHM JOCIIIKEHHS YUHHU-
MH. BeraHoBIEHO, 10 BMICT cOJlel Ta 3araibHa KiB.. ., 2008) noka3zamnu, 1o uyepe3 BiAMiHHOCTI y
MiHepatizallisi 3poCTa€ y BOJaxX PiuoK CTEHNOBOI yMoBax (DOpMyBaHHI COJILOBOTO CKJIay PiuKoO-
30HU Ykpainu. Taki JOCHiKEHHS TPOJOBXKY- BUX BOJ, SIKI PO3TAllIOBaHi y pi3HUX (i3HKO-
FOTb IIPOBOJMTHCS JUIst PidOK XapKiBCHKOT 00Ia- reorpaQiyHuX 30HaX, KOS(IUIEHT BHIAPOBY-
cti Ta JICOCTEIIOBO 30HU B L(LITOMY JUlsl Y KpaiHH. BaHHs OUTHIIMI Ha JTIBOOEPEKHIH YacTHHI Kpai-

Bizomo, mo wmiHepanizamis piuKOBHX HH, HDK Ha npaBoOepexHii. [TinBuieHHs xoe-
BOJI, BMICT aHIOHIB 1 KaTiOHIB 3aJI€KUTh BiJI (itieHTy BHUIIAPOBYBaHHS BiOYBa€eThbcs 1 Ha
XapakTepy KUBJICHHS PIYOK; Ha XIMIYHHN CKIIaJT TepuTopii piukoBoro OaceliHy CiBepchKOro
BOAM BIUIMBAIOTH TUI IPYHTOBOTO IOKPHBY i JIOHISI, W0 TNPU3BOAUTH JO AKYMYJIOBAHHS
Oaceiin piukn. 3a Caixko C. L. (Ominka cydac- COJIell y TOBI AaKTHBHOTO BOJHO-COJIBOBOTO
HOT'O TiIPOXIMIYHOTO pEKUMY..., 2001) KOHIIEH- oOMmiHy. BcraHosneHo, mo Oaceitn p. CiBepch-
Tpalis CoJiel y JIOLIOBUX 1 TalMX BOJAX, 1 K KUt JIOHeuL XapaKTePU3y€ETHCS BHUCOKOIO KOH-
HACJIJIOK, y TIOBEPXHEBUX BOJAX, BUINA Yy IiB- LEHTPAIII€I0 CIIONYK a3ory, IO (hopmyeTbes TiB
JeHHi yactuHi Ykpainu. Lle 3ymoBieHO 3Mi- BIUIMBOM TIPUPOAHUX 1 IITYYHUX (HaKTOPIB.
HOIO TPYHTIB BiJi 00JOTHCTO-TOP(]'STHHCTHX 1 Haii6inpine 3Hav4eHHS crioyyk 3adikcoBaHO Y
MiI30JIUCTUX Y MBHIYHUX perioHax /10 YOpPHO- MOBEPXHEBUX BojAax piuok Jlomaws 1 Yiu, Ha
3eMiB y MIBACHHHUX 00JIaCTAX. 3a HUM JKe, IS SKI MAarOThb ICTOTHWH BIUIMB CTi4HI BOIM 3 M.
piBHUX piuok YKpaiHH XapakTepHa 3MiHa KJia- XapkoBa; iX NPUPOAHMI CTIK 3HAYHO MEHILUH
CiB BOJM 3a TiAPOXIMIYHUM CKJIAJIOM BiJIOBi- 3a 00°eM cTiyHMX BOx. HagXo/pKEHHS! CTIYHMX
HO JI0 TMPUPOJHUX 30H. HOBerHeBl BOJIH, ILIO BOJI 13 BMICTOM 3a0pyIHIOIOUMX PEYOBHH BEe
(bopMy}OTbc;I 1 MPOTIKAalOTh y 30HI MilIaHKX 710 IOPYLIEHHs KUCHEBOro pexxumMy. Ha mpotsizi
JICiB BIAHOCATHCS 10 TiAPOKapOOHATHOTO KIacy 2006 poky Oyino 3apeecTpoBaHO MiHIMi3alito
KaNbLi€eBOl IPyIy; Y 3aXiJAHI{ YaCTUHI JicocTe- BMICTy KHCHIO Y BOZi piuku YIH Ha TepUTOpii
NOBOi 30HM MOLIMPEHi NpiCHI riApokapOOHATHI M. XapkiB i cMT. Ecxap. 3a HuM ke, HallBasKiIu-
KaJIbIIi€BI BOJM, a 3 MEPEXOJ0M Ha CXiJ BOHHU BIIMMUA YHHHUKAMHU HAJIXOJDKEHHs 3a0pyIHIO-
3MIHIOIOTBCSL Ha TiPOKapOOHATHO KaJbIi€BO- I0YMX PEYOBHH € Tpodo-canpobionoriuni. Ha
MarHi€BO-HATPIEBI; y CTETOBIH 30HI MepeBaXka- COJILOBUH CKJIAJI BIUIMBAE KUTBKICTH 010r€HHOTO
I0Th CyJNb(AaTHO-XJIOPHUHI BOJIU 3MIIIAHOTO Marepiany, SIKHid B pe3yibTaTi 3MHBY ITOBEPX-
KaTiOHHOTO CKJaay. | TUTBKM B 30HI BHCOTHOI HEBUX BOJ 3 ypOaHi30BaHOI TEPHUTOpPIi IOTpar-
MOSICHOCTI Ha TepuUTOpii KpaiHW XapaKTepHi JIsi€ y TIOBEPXHEBI BoAW. Takuii BUJ 3a0pyIHCH-
MIPiCHI T1APOKapOOHATHO KAIBITI€BI BOMIH. HS TIOB'SI3aHMM 13 MOTPAIUISHHAM HEOUYHIIECHUX

a00 HEIOCTAaTHRO OYMINEHUX TOCIOAApPCHKO-
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NOOYTOBHX CTOKIB, IO € XapakTepPHUM JUIs
Oacetiny p. Ciepcbkoro JloHIIs.

Hocnimkenns B.I. Ocaguoro 3a HuM ke,
BiZIHOCHHI MPUPICT XIMIYHUX PEUOBHH y PiUKO-
BUX BOJAX HIDKYE MICT, Y CEpeHBOMY CTaHO-
BUTH 132 %, ne mpubmmzno 80 % amoHiitHOT Ta
HITpUTHOI hopM azory. DeHonmn Ta BaKKi MeTa-
au (Zn, Cr (6+), Cu) y cepenHboMy 301IbIITY-
1oTbes Ha 10-30 %, a Takoxx Hwkue ypOaHizo-
BaHUX TEPUTOPIH 3pocTae BMICT HAPTOIPOIYK-
TiB Ta CIIAP. BcTanosneno, mo BMicT cynbda-
THHX 10HIB y TIOBEpXHEBHX Boztax VYkpainu 36i-
npimuBes 3 50 — 100 Mr/}JM y 1990 — 1995 pp.
n0 100 — 300 mr/am® B 2011 — 2015 pp. [10].
loHHuWit cknag MOBEPXHEBHX BOJ MEPEBAKHO
q)opMyeTbc;I i/l BIUTMBOM MPUPOJHUX YHHHU-
KiB, MCHIIOK MipOl0 BIUIMBaE ypOaHizarlis.
PiBenp 3a0pynHEHHsI PiYOK BH3HAYAETHCS SIK
BMICTOM 3a0pYAHIOIOUMX PEUOBHH, TaK i BOIHI-
cTro piuku. HaiiBaromimmii BrumB ypOaHizoBa-
HUX TEPUTOPIH BiIOYBAETHCA Y MAIOBOAHI PO-
Kd. Big3HayeHo, 110 OOHMMM 3 HaHOUIBII 3a-
OpyTHEHUMH CTIiYHHMH BOJAMH € PIUKH YU 1
JlomaHp, 10 SKMX HAIXOIATh CTIYHI BOAH 3 M.
Xapxoga [8].

3a pmocmimkennsmu B. 1. Ocamguoro
(2017), yepe3 TeHIEHIIIO MiABUIICHHS 3UIMOBOT
TeMIlepaTypH, MiHepali3amis Uil piBHUHHHX
PIYOK ITiJ] 4ac BOJOMULIS 301IBITYETHCS Y TOpi-
BHSHHI 13 TOMEpEHIMA POKaMH, a TiJl Jac Me-
JKeHI 3MeHIIYeThcsl. CTOCOBHO TPOTHO3HUX
MaiOYTHIX 3MiH CepeJHbOPIYHOTO CTOKY BOAM
piuok Ykpainu Ha nepiog 2031 —2050 pp. y
BIZICOTKaX BiHOCHO 0azoBoro mepiomy 1991 —
2010 pp., 32 JaHUMH PETiOHATBHUX KIiMaTH4-
HUX Moxener (cuenapiii AlB), y piukax Xap-
KkiB, Jlomans 1 Y1 3HM3HUTHCS CepeTHHOPITHIIA
cTik Boau Ha 4 %. A ue y cBoio qepry, npuspe-
Je 10 TiJBHIICHHS MlHepam3auu JuIme 3a
BIUIMBOM IIPUPOIHUX YMHHUKIB, O€3 ypaxyBaH-
Hs mporieciB ypoOanizanii [9]. Lle e pa3 miak-
PECIIOE aKTYaIbHICTh TEMH JOCITIHKEHHS.

Kopookosa I'. B. (2018) mocmiauia, 1o
piuku XapkiB, Jlonanp i Y 3 iX IpUTOKaMu, B
MeKax MicTa XapKoBa, BIIHOCSTHCS JIO JIiCOC-
TEMOBOI 30HW 3 OJITOTAJIMHHMMM BOJAMH, 3i
3HW)KEHHM BMICTOM XJIOPUIB 1 cynbdarTiB, sKi
BITHOCSTBCSA 10 TiApOXiMiuHOI mmimoOmacTi 3a
MOKA3HUKOM 3arajbHoi MiHepamizauii. 3a paH-
JKYBaHHSIM TIOBEPXHEBUMX BOJHHX OO0 €KTIB 3a
00CSITOM  CEepeHbOPIYHOTO CTOKY, XapKiB i

Jlonanb BiTHOCSTBCSL 10 PIiYOK i3 O6C$IFOM ce-
peI[HLOpquOFO ctoky 50 — 200 MIIH. M, Yau
Bigmosigaots 400 — 1500 M. M° [5].

Bacenko O. I'. BcTaHOBUB,TEpUTOPIS J10-
CITIDKEHHS 32 MiHEepai3aIli€lo BiTHOCHUTHLCS [0
TiAPOXIMIYHOI 00MacTi — MIBHIYHHN JIICOCTEIL.
3a BMICTOM KOMITOHEHTIB COJBOBOTO CKJIaTy
moBepxHeBi Boau Bimnosinarote Il 1 III xmacy
SIKOCTI BoAH, 3 1 4 kareropis. 3a palloHyBaHHIM
3a BMICTY Cynb(ariB M. XapKiB BiTHOCHTBCS 10
MIBHIYHOTO CXOJy JIICOCTEIy, TOBEPXHEBI BOAH
BignosifarTk 11 kiacy sikocri, 4 1 5 kareropii.
3a MIiCTOM XJIOpWAIB TEPUTOPIS AOCIIIKEHHS
BiTHOCUTHCSL 0 JIICOCTENY, TOBEPXHEBI BOJU
BifHOCSTHCS 10 Vi V Kiacy skocTti Boau, 6 1 7
kateropii [1].

3aranpHa MiHepajii3amisi TOBEPXHEBUX
BOJI M. XapKOBa (2011 — 2015 pp.) cknamae 800
— 1000 mr/mm® [9]. Leif MOKa3HKK € JOCTATHBO
BHCOKHM, 00 HalOiNbIl MPUIATHUI JJIST TUTHO-
ro BojocnoxkupanHs 3a B. I. Ocaguum € ToBep-
XHEB1 BOIIH 3 MlHepamsameIo 250 — 500 mr/mm’.
CuTyarlis Ha XapKiBChKUX piYKax BUMAarae J0c-
JMDKEHHS Ta BHU3HAYCHHS PEKOMEHIAIl Ta
MIPUAHATTS PillleHb CTOCOBHO BHPIIIEHHS TOCT-
poi mpobnemu.

3a pocmimkennsm  B. . Kmumenko
(2012) MiHepaﬂi3aui>1 piuku XapkiB Ha MPOTSI-
31 TPUIISTH pOKlB (1980 — 2010) 301TBIINIIACH
Big 517 mr/mM® 10 874 mr/mM°, e 06yMOBIICHO
3MeH1HeHH;IM BOJIHOTO CTOKY 3 4,57 m/c 1o 2 2
m*/c. KommeHrparis xnopI/ImB y 1980 pOL[l
ckmagana 35,4 mr/am’, y 2010 — 67,6 mr/am’.
KonnenTparist cynpdariB y ner m 31)10;[ 3011b-
mtack 3 60,8 mr/om” 1o 196 mr/nM [3]

[Ipo BrCOKy MiHepai3allito y miBASHHUX
1 TBIEHHO—CXITHMX 00JacTsAX YKpaiHu, 3ayBa-
xKye y cBoix mparx B. I Ocamqumit (2017) [9],
0 3000B’s13y€ BUPININTH 3aBAaHHS TI0B’s3aHi
3 OYMIIEHHSIM IIOBEPXHEBUX BOJ Ta 3abesre-
YeHHsI SIKICHOIO MHUTHOIO BOJIOI0 HaCeJIeHHS
Ykpainu.

Buxonsun 13 3aB1anb BogHoi 1upexkTHBH
OCHOBHHM cepesi (Pi3MKO-XiMIYHUX MapameTpiB
KOHTPOJIBHOTO MOHITOPUHTY TTOBEPXHEBUX BOJI
(m1st pivok) € MiHepaiizalls i Tomy oOpaHa
TeMa POOOTH € aKTYaIbHOIO.

Merta poOOTH: BU3HAYUTH 3MIHH COIBO-
BOTO CKJIa[ly PIYKOBHUX BOJ IiJl BILIMBOM ypOa-
HICTHYHHX TPOIIECIB, MO0 CTBOPIOIOTH CYYacHY
€KOJIOTIYHY CHTYAIIi0

Memoouka oocnioycennsn

OO6’eKT IOCHTIKEHHS: 3MiHa COJBOBOTO
CKJIaJly PiYKOBHX BOJ ITif BIUTMBOM YpOaHiCTH-
YHUX YMHHHUKIB B YMOBaX PI3HHX TiApoJIOTiy-
HUX PEKHMIB.

IIpenmer mOCTiKEHHS: B3aEMO3B 30K 1
B3a€EMO3AIC)KHICTh TOJIOBHUX 10HIB TPHPOTHUX
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BOJI B yMOBaX TiJIPOJIOTTYHUX PEKHUMIB MiJ MOC-
TiIlHO — MIHJIMBUM BIUTMBOM YHMHHHKIB ypOoe-
KOCHCTEMH.

Mertomu mocimipkeHHs. TeopeTHyHi: aHa-
JIi3, CHHTE3, TIOPIBHIAHHS, y3arambHeHHs. [Ipak-
THYHI: TI0JIbOBI — BiOIp P00 MOBEPXHEBUX BOJ
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3TiTHO YMHHHUX CTAHIAPTIB; aHATITHIHI — XIMi-
YHUU CKJaj] TPUPOJHUX BOJ| 3TITHO TEMATHKH
JIOCITi KEHHSL.

J1nst BUKOHAHHS TIOCTABJICHUX 3aBJIaHb, Y
TPH TiAPOJIOTIUHI pekUMH  (BOTOMIULIA, Me-
JKeHb, MaBOJIOK) Oyno BimiOpano mo 14 mpoo,
3arajibHOI0 KUTbKICTIO 42 mpobu (puc 1).

Micre Binoopy pod Ne 1 (p. XapkiB 10
B’I3ay y M. XapkiB) 00OpaHO AJsl TTOPIBHSIHHS
COJIbOBOTO CKJIaoy i3 pe3yibTaTaMH aHalli3y

*5

«10

L & e

npob BimibpaHux mepen BnamiHHIM y p. Jlo-
MaHb JUIsl JOCHIIKEHHS BIUTUBY ypOocucTeMH
Ha BMICT COJIeH y IOBEpXHEBUX BOJAX.

Ne 2 (p. XapkiB micis JKypaBiiBCbKOTO
riiponapky) — Uit BiloOpaXKeHHS BILTUBY TOJIi-
pekpeauiitnoi ypOo(dhyHKIIIHATBEHOI MiJCUCTEMH
2KypaBiniBCbKOTO TiIpOHapKy.

Ne 3 (p. XapkiB micis Bramiaasa p. Hemm-
IUTi) — JU1s BiZJoOparkeHHs BIUMBY p. Hemumus.

o1

o

Puc. 1 — Micus Binbopy npo6

Ne 4 (p. Xapkis 3a 50 M 110 rupia) — oISt
TIOPIBHSHHSL BMICTY COJIeii 13 pe3ynbTaTaMu aHa-
J1i3y po0 BiiOpaHUX repes B’i370M y MICTO.

Ne 5 (p. Jlomans 10 B’i3ay y M. XapkiB)
— JUIS TIOPIiBHSIHHS BMICTY cOJIel Yy pIYKOBIi
BOJII 13 pe3yJibTaTaMH aHali3y Ipoo BiliOpaHUX
nepel BOAAIHHSIM Yy p. YAW Ui JOCTIDKEHHS
BIUIUBY YPOOCHCTEMH Ha COJILOBHI CKIIAI.

Ne 6 (p. Jlomanp micast OnekciiBCbKOro
JYTOTIApKy) — JJIST BiAOOpaXKEHHS BILTUBY TIOJTi-
PeKpealiiiHoro HaBaHTaKeHHSI.

No 7 (p. Jlomans micist LlenTpansHOTO
PUHKY) — 7151 BiOOpayKeHHS BIUIUBY TPaHCIIOP-
THOI, CKJIQJICBKOi 1 YaCTKOBO MPOMHMCIIOBOI Mi-
CBKHX ITiICHCTEM.
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Ne 8 (p. Jlomanp micns Bnaginas p. Xap-
KiB) — JJIs1 BiTOOpaXKeHHS BIUTMB p. XapKiB.

Ne 9 (p. Jlonans 3a 50 M 10 rHpna) — It
MOPIBHAHHA BMICTY COJIeH i3 pe3ysbTaTaMH aHa-
i3y npo0 BiiOpaHuX mepes B’13/10M y MiCTO.

Ne 10 (p. Yau o B’i3ny y M. XapkiB) — st
MOPIBHSHHS COJILOBOTO CKJIaJy PiYKOBOI BOIM i3
pe3yibTaTaMu aHalli3y mpod BigiOpaHUX Ha BUI3IL
i3 MicTa JUIsl JIOCNIJDKEHHS BIUTMBY (DyHKIIIOHY-
BaHHS ypOOCHCTEMH Ha COIHOBUI CKIIaI.

Ne 11 (p. You micins HooGaBapchkoro
BOJIOCXOBHUINA) — Ui BiJIOOpaKeHHA 3MiHH
COJTLOBOTO CKJIATMy ITiJT BILNTMBOM TOJipeKpea-
uiitHoi mizcucremu.

Ne 12 (p. Yau nicnst Bnaainas p. Jlonaxs)
— 7151 BimoOpakeHHs BILIUBY p. JIomaHb.
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Ne 13 (p. Y Ha Bui3ai 3 M. XapkiB) —
JUISL TIOPIBHSIHHS BMICTY COJICH i3 pe3ysbTaTaMu
a”ai3y npo0 BifiOpaHUX nepes B’ i340M Y MiCTo.

Ne 14 (p. Hemumns, Byn. Akagemika [la-
BJIOBA) — JUTSI BiIOOpayKEeHHS BILTUBY TPAHCIIOP-
THOI MiJCUCTEMH.

ConboBHiA CKJIQA BOIHM JOCIiIXKYBaBCs y
HaBYAIBHO-AOCHIHIA Jaboparopii aHamiTHY-
HUX €KOJIOTIYHMX JOCIHIIKEHb €KOJOI14HOTO
¢daxynprery XHY imeni B.H. Kapazina.

Pesynomamu oocnioicennsn

p. Xapxie. KoHIleHTpallisi XJIOpHIIiB Ha
KiHEeIb BECHSIHOTO BOJOIJUISA 301IBIINIACE 3
37,9 mr/am° mpu B’i371 y micto 1o 97,9 mr/am°
(158,31 %). Ilix yac OCIHHBOTO MABOJKY Iiei
TTOKa3HUX TakoX 30impmryeTscst 3 91,2
mr/avno 187,2 mr/mv® (105,26 %) 'y Bumesa-
3HaYeHUX TOYKax BimOopy mpob. Ha mouaTtok
Bojomuuist — 3 28 Mr/y:[M3 no 38,4 Mr/z[M3
(37,14 %). le He mepeBuilye HOPMaTHBU
eKOJIOTiuHOi Oe3rneku. BinzHauaeThcs 3HAYHA
PI3HULS BMICTY XJIOpUAIB Ha Pi3HUX TiApoIIo-
rivanx pexumax (puc. 2). Konuenrparis xio-

30ineImmIaces 3 35,4 mr/omm® 1o 74,2 Ml"/I[M3,
T06TO 30iMBIIIIITACH HA 129 % (puc 3).

Bwmict cynbdariB Ha KiHEIlb BOIOIIIIS
y mpo0ax BoAH, BifiOpaHUX MO Tedii 10 MicTa
cknamae 304,2 mr/am° i SHIDKYETBCS 3 Tedi€ro
JI0 TUpia piuku a0 281,5 Mr/am° (7,46 %); min
Yac OCIHHBOTO MAaBOJKY BMICT Cynb(daTiB He
3MinuBes (30umbmmBes Ha 0,27%), (puc.d). V
BiiOpaHux npobax Ha KiHelb BOAOMNLIA OyJio
3adikcoano nepesunienns ['JIK mist cynbda-
TiB U1 BOA pHOOroCHOAApPCHKOrO IMpH3HA-
YeHHs BiqmoBinHO: y poOi Ne 1 — B 3,04 paswy,

puaiB y Bojax p. XapkiB Ha mpoTs3i 38 pokis y ipobi Ne 2 — B 2,68 pasm, y mpob6i Ne 3 — B
2,84 pasu, y mpo6i Ne 4 — B 2,81 pasmu.
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Puc. 5 — /lunamika BMicTy cynbdatiB (mr/mv®)
y Bogax p. XapkiB
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Pe3ysnbraTu aHamisiB npod BOIU MMOKa3a-
JIY, IO TiJl Yac OCIHHBOTO MAaBOJKY BMICT CY-
nbpdariB Takox nepesunryBas [ JIKp.r. y npo-
0ax No 1 —4 y 3 pasu. [luramika BMICTy Cy-
npQatiB 3a ocTaHHI 37 POKIB Ma€ CTiHKy TeH-
peHuio g0 3pocty ( 3 67,6 mr/am° g0 291,8
mr/am°, T06T0 Ha 331,6 % (puc. 5). Ile mixr-
BEp/Ky€ BIUIMB ypOOCHUCTEMH Ha SKICTh Ta
COJILOBUH CTaH MOBEPXHEBUX BOJI.

CTOCOBHO KaJbIlif0: OUTS THpia pPidkKH
H#oro BMICT 30UTBIIMBCS y TIOPIBHSHHI 13 TIpO-

0010 BOAM TIpH B’i3111 Y MICTO, Ha KiHEIb BOJIO-
mis 3 86,17 mr/aM° 10 100,2 mr/om® (16,28
%, puc. 6), mija yac ociHHbOTO MaBojKy 3 80,16
mr/mm® 1o 96,2 mr/am° (23,5 %). Takuii BMicT
BBAXAETHCSI  HU3BKHUM  JUUIS PIUYKOBHX BOJI.
BwmicT MmarHilo y moBepxHeBUX BoAax p. Xap-
KiB Ha KiHEI[b BOJOMULIS KOJHBAETHCA y Me-
kax 25 mr/om°® (3arabHUIT BMICT 3HH3HBCS Ha
4,74 %, puc.7). Ilig yac OCIHHBOTO MMaBOJAKY
BMICT MarHiro 3Hm3HBCS 3 32,2 Mr/am° mpu
B’i31i y micto 10 20,7 mr/am® (36,02 %).
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Puc. 6 — Bumicr KanbIiro (MF/I{MS) y Bogax p. XapkiB

3Ha4YHUI BIUIMB Ha COJBOBUH CKJIaJ BO-
o y p.XapkiB Mae p. Hemums (puc.8). Bmicrt
XJIOPUJIIB MIJABUIIYETCSA TiJI Yac OCIHHBOTO
naBojKy. 3a (azamMu BOJHOTO PEXUMY Xapak-
TepHE HEe3HAYHE KOJIMBAHHS BMICTY CyJb(]aTiB,
KaTiOHIB MarHito Ta Kalbllifo. Exojoriudi HOp-
MaTHBH SIKOCTI BOAM Ha TIOPYIIEHi.

p. Jlonans. Bwmict xnopumiB Ha KiHElb
BOJOIIIIA 301IpIIHMBCS Ha 87 %, mig yac ociH-
HBOr0 naBojka Ha 57 %, a Ha MOYaTKy BOJO-
nis Ha 72 % (puc. 9). Lle 6e3yMOBHO BKa3zye
Ha HEraTHBHHMN BIUIMB METAINoJIiCy Ha SIKICTh
MoBEepXHEBHX BOJ. 3aikcOBaHO He3HayHe (B
1,06 pasu ) mepeumenna ['JIK p.or. y Bomax
(micns LentpanbpHoro puHKy, poda Ne 7) min
Yac OCIHHBOT'O MaBOJIKY.

CrocoBHO BMicTy cynbdariB crocrepi-
raeThCsl TCHICHIIISA 10 iX 3HWKeHHs (puc. 10):
Ha KiHenps Bomomimig 3 282,7 mr/amMe 1o 279.5
mr/iv° (1,13 %), a Hif yac OCiHHBOTO TIABOAKY
3300,2 mr/mm® 10 270,1 mr/mm® (10,03 %).

3agikcoBaHO TEPEBUILICHHS HOPM BMICTY
cynb(atiB U1 BOJ MUTHOTO NpU3HAYECHHS HA
KiHenb Bomonunist: y mpobi Ne 5 — B 1,13 pasm, y
npo6i Ne 6 — B 1,16 pasu, y npo6i Ne 9 — 8 1,12
pasu; Uil BOA PUOOrOCIIONAPCHKOTO IpU3HA-
yeHHs: y mpo0i Ne 5 — B 2,83 pasu, y mpobi Ne 6

Puc.7 — Buicrt Marniro (Mr/avm°) y Bogax p. Xapkis
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—B 2,9 pasu, y npo6i Ne 7 — B 1,88 pasu; y npo-
01 Ne 8 — B 2,12 pa3m, y npobi Ne 9 — B 2,79
pasu. Y mpobax BifiOpaHMX MijJ 4ac OCiHHBOTO
MaBOJKy, BMICT cynb(artiB repesumryBas ['JIK
JUIS BOJ TIMTHOTO MPHU3HAYCHHs: y Tipo0i Ne 5 —
B 1,2 pa3u, y mpobi Ne 6 — B 1,24 pasu, y npodi
Ne 9 —g 1,08 pasu; a5 B0 puOOrocionapChKo-
ro mpusHaueHHs: y mpobi Ne 5 — B 3 pasm, y
po0i Ne 6 — B 3,1 pasu, y npo6i Ne 7 — B 2,15
pasu, y mpobi Ne 8 19 — B 2,3 paszu.

BwmicT kanbLito y moBepXHEBUX BOAAX P.
JlonaHp 3HAYHO HWKYMH 32 TPAaHUYHO AOIMYCTHU-
Mi KOHIICHTpaIlii JJIs BOJ MUATHOTO, pUOOrOCIIO-
JIAapChKOTO, PEKpPeallifHOro 1  KyJIbTypHOTO-
noOyTOBOrO TpH3HA4YEeHHsA. BMicT kanblito Ha
KiHEIlb BOJIOMLIS MiJ] BIUIMBOM ypOaHi3aliitHuX
mpotieciB 3HM3MBCA 3 94,19 Mr/mM° 10 82,16
mr/mm3(12,77 %), a Tt 4ac OCIHHBOTO MABOJKY 3
100,2 mr/mm® 10 86,17 mr/ov® (14,0 %) (puc.11).

KoHriieHTpalliss MarHir0 Ha KiHEIb BOJIO-
iy npu B’i31 y MicTo cramoBmia 40,1 mr/ov’,
6imst rupia — 40,7 mr/am® (36inbimacs Ha 1,52
%), (puc.12). Ilix yac OCIHHBOTO MaBOJKA KOH-
LICHTpALLisl MarHiro 36imbmmack 3 27,34 mr/mv°
npu B’i3ni y micro g0 50,24 wmr/am’ (42,2 %)
nepes BOagiHHAM y p. Yau. Bwict marHito He
nepeBuTye Bue3asHaueHnx ['JIK.
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p.You. Ha xiHel» BOAOMULIS BMICT XJIO-
PHIIB T TiE0 yp6aH13OBaan cbaKTOpls 30116~
mmBes 3 95,6 mr/mv 1o 135 ,8 mr/mv’ (42,05 %).
[Tix yac OCIHHBOTO MABOJAKY KOHIICHTpAIlS TpH
B’i341 B MicTOo cTaHoBumiIa 3584 Mr/am® , Ha Te-
puropii Micta — 366,4 Mr/amM’, Ha BHi3i 3 MicTa —
361,6 Mr/am° (3aranbHui IPUPICT BMICTI XJIOpH-
niB cranoButh 0,89 %). Y mpobax BoaH, BifiO-
PaHHX HA [OYATKY BOZAOMIILIS, 3a(1)1KCOBaHo 30i-
JIBIICHHS BMlCTy xyopuzie 3 384 MF/I[M oo
43,2 mr/nm® (12,5 %) (puc. 13) Bona, BiniOpana
Ha KiHII 1 Ha TOYATKY BOJIOMIJIISA, IO KOHLICHT-
pauii y Hiif XJIOpHIIB, HE IEPEBUIILYE€ HOPMATHUBH
JUISL BOJI IUTHOTO, PHOOTOCIIOIAPCHKOTO, PeKpe-
aIlifHOTO 1 KyJBTYPHO-TIOOYTOBOTO TPH3HAYEH-
Hi. Y BOJax, BiliOpaHUX i 9ac OCIHHBOTO Ta-
BOJIKY, TIOKa3HWK BMICTY XJIOPHIIIB TIEPEBHUIILYE
yci Bume3asnadeHi ['JIK, BignosimHO: poba Ne
10-81,43, 1,191 1,02 pasu; mpoda Ne 11 — B
1,45, 1,21 i 1,03 pasu; mpoda Ne 12 — B 1,48,
1,23 1 1,06 pasu; mpoba Ne 13 —B 1,45, 1,211 1,03
pazu.

SIK HACTIIOK BIUTUBY yp6aHi3OBaHo'1' TepH-
TOpii — ruz[BmuyeTLc;{ BMiCTY cynb(bama
(puc.14): Ha KIHCI_IB BozomLst 3 146,2 Mr/mv® 10
203,85 wmr/am’® (55,98 A>) g 9ac OCIHHBOFO
naBoaky 3 192,5 mr/mv® 1o 253 mr/mv® (31,43
%), mo rpadiuHo 300pakeHo Ha puc. 3.13. Lli
HOBerHeBi BOJM MOXKYTb OyTH BUKOPHCTaH1 AJIsI
peKpeaniiimx i KyﬂLTypHo-no6yTOBHx noTpeo,
T. . HE MEPeBUIIYIOTh BI/ITIOBITHI HOpPMAaTHBH.
[lin wac ociHHBOrO mMaBOAKY OynH 3adikcoBaHi
niepesutienns ['JIK s Bog puborocmonapcbko-
ro npuzHadeHHs: y mpooi Ne 10 — B 1,46 pasu, y
mpo0i Ne 11 — B 2,4 pasy, y po6i Ne 12 — B 1,67
pasm, B ipobi Ne 13 — B 2,28 paszu. BimMiTimo
nepeBuiieHHss ['JIK i1 BoAg HUTHOTO MpHU3HA-
YeHHs y PIYKOBii Bofi BimiOpaHiii Imia 4ac ociH-
HBOTO TaBOAKY: y mpobi Ne 11 — B 1,07 pazwm, y
po6i Ne 13 — B 1,01 pasm; anst Bog puborocmo-
JApCHKOTO TpH3HaYeHHA: y Tpooi Ne 10 — B 1,9
pazm, y mpobi Ne 11 — B 2,7 pasu, y ipo0di Ne 12 —
B 1,88 pa3m, y mpobi Ne 13 — B 2,53 paszn.
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Puc. 16 — Bwmicr marsito (mr/am3) y Bogax p. Yau




Man and environment. Issues of neoecology. 30, 2018

ITix BrmBOM M. XapkoBa, KOHIIGHTpAIIis
KaJIBIIII0 Y BoAax p. Y1 3MeHIWiIacs 3 92,18
Mr/aM° Tipu B’i3ai y micto o 84,16 Mr/oM° Ha
Buizai (8,7 %) Ha kiHeups Bomomiuisg i 3 92,18
mr/mm® 10 80,16 mr/mm® (13,04 %) mix gac ocin-
HBOTO TMaBOAKY (puc.15). Ha BimMmiHy Bix kaib-
Iif0, BMICT MarHito, MiJ Ai€l0 ypOaHi30BaHMX

potiecis, 3poctae (puc.16). Ha nocmimkyBannx
JIISTHKAaX KOHIICHTpAIlisl MarHir0 Ha KiHElb BO-
Jomyutd migsuniacek 3 30,37 mr/mm® 10 37,66
mr/av’ (24 %), Tix Yac OCIHHBOrO MABOAKY 3
29,16 mr/mm® 110 41,31 mr/nm® (41,67 %). Bmict
MarHiro He TMEPEeBHUIIYE XKOJACH 3 BHIe3a3Have-
Hux HopMatugiB ['JIK.

Bucnoexu

[MutaHHsAM 3 MiABHUIICHHS MiHEpaTi3allii y
MOBEPXHEBHX BOJAX YKpaiHW 3aliManuch Oarato
HAYKOBIIB 1 OyJI0 BCTAaHOBJIEHO, IIIO0 BMICT COJIEH
y PIYKOBHX BO/IaX Ma€ TEHICHINIO J0 3pOCTAHHSL.

3a BMICTOM XJIOpHIIB y p. Xapkis, Jlo-
TaHb Ta YW Ha KiHEIb BOJOILILIS IEPEBHUIICHb
EKOJIOTIYHIUX HOpPMAaTHBIB He 3adikcoBano. s
p. Y y mpobax Bimibpanux mepesuiens 1JIK
He BigMideHo. Ilin Wac OCiHHBOTO TMABOAKY Y
npobax 3aikCOBaHO TEPECBUIIICHHS HOPMATHBIB
JUTSL BOZI pHOOTOCTIONIApCHKOTO BOAOKOPUCTYBAH-
Hs (1,19 — 1,23 pas3u ). Y p. XapkiB, Miji BIUIMBOM
ypOanizaniiiaux (axTopis, 3agikcoBaHO Tepe-
BumnenHs [JIK s Bojg puOOrocroaapchkoro
npusHayeHus (2,68 — 3,04 pasu). Y Bomax p.
Jlomanp BifI3HAYECHO TEPEBUILCHHS HOPMATHBIB
JUIsL BOZI PpUOOTOCIIONApCHKOrO MpH3HAYEHHS 1,
88 — 3 pasu. Y p. Yau nepesummennas ['JIK ms
BOJI pUOOTOCTIONAPCHKOTO PU3HAaYeHHA Bif 1,46
Jo 2,7 pasiB. 3a BMiCTOM cyab(]aTiB y >KOAHIN
npo0i He BiAMIYEHO MEPEBUIIEHHS €KOJIOTIYHUX
HOPMATHBIB

3a BMICTOM KaJBILIO 1 MATHIIO Y KOHIH 3
JIOCITI/DKYBAHUX PIYOK TaKOK He 3a(hiKCOBAHO
MIEPEBUIIICHHS HOPMATHUBIB.

3arabHUI TIPUPICT XJIOPUIB TiJ| BIUIH-
BOM ypOaHizallifHUX TIpoleciB p. XapKiB Ha
KIHENb BOIOMUIS cTaHoBuB 158,31 %, mix gac
ociHHbOro maBoaky — 105,26 % 1 Ha moYaTKy
Bogoniuust — 37,14 %. Ha kixers BoAOMIIIA 1 mijg
Yac OCIHHBOTO TMABOJKY HAMOUTBIINIA BIUTMB Ha
BMICT XJIOPHIB Y PIYKOBiil BO/II YHHUTH TIOJipe-
KpeatiiiHa ypOaHi3oBaHa mijcucTema JKypasiis-
CbKOro Tiaponapky. Ha mouatky Bogomimis of-
HAaKOBO BIUIMBAE pekpeauiiiHa miacucrema XKy-
PaBIIBCHKOTO T1APONAPKY 1 KHUTIOBA, TPOMAJICh-
KO-aJIMiHICTpaTHBHA, TPAHCTIOPTHA 1 KYJIBTYpHO-
OCBITHSI ITiICKCTEMH, 1110 3HAXOMSITHCS Y LIEHTpa-
TIBHIH YacTHHI MicTa.

VY Bomax p. JlonaHb 3araibHMIl npUpicT
XJIOPHIB MiJ BIUTMBOM MIiChKOi CHCTEMH Ha Ki-

HEIlb BOJOMNUIIS CTAaHOBHB 86,67 %, mig dac
OCIHHBOTO TIABOJIKY — 56,69 %, Ha moyarky BO-
Jnomiwis — 72,22 %. 3a yciMa rinpojoriaHuMu
PSKAMU, HAWOUTBIIAN TPHUPICT BiI3HAYAETHCS
niepen BHamiHHsaM y p. Y u. Lleit paiion xapakre-
PU3YETHCSI HASBHICTIO TIOTYXHUX MPOMHCIOBHX
LIEHTPIB, KUTIOBOIO 3a0YJ0BOI0 Ta PO3raiyxe-
HOIO TPAHCIIOPTHOKO MiICKHCTEMOIO.

3arajpHUH MPUPICT XJIOPHUIIB Y p. YU Ha
KiHenp Bogonumis ctanoBuB 42,05 %, mim dac
ocinHboro naoaky jmuire 0,89 %, a Ha moYaTKy
Bozonuwi — 12,5 %. 3a ycima rigponorivHuMu
peXMMaMH HaOIIbIIe 3pOCTaHHS BMICTY XJIO-
puniB 3adikcoBaHo micns BhagiHHS p. Jlomans,
sIKa TIepe]T BIAIHHAM Y p. YU XapaKTepU3yETh-
Csl TTIBUILICHAM BMICTOM XJIOPHIIB 1 MiJTa€eThCs
BILUTMBY TPOMHUCIIOBOI, JKUTIIOBOI 1 TPAHCTIOPTHOT
ypOaHi3aniiHuX TiIcHCTeM

Ha kinenp Booniuist BMIcT cynbdartiB y
MOBEPXHEBUX BOAAX p. XapkKiB, MiJl BIUTHBOM
ypOaHizamiitHux mporieciB, 3HU3UBCS Ha 7,46 %o,
a TIiJT 9ac OCIHHKOTO TIABOJIKY Malike He 3MiHUB-
cs ( 30umpmmBes Ha 0,27 %).

[lix BriMBOM ypOaHi3amifiHUX YUHHHUKIB
BMiCT cynbdariB y p. Jlonanb Ha KiHellb BOIO-
miuts 3ausuBces Ha 1,13 %, a mij 9ac OCIHHBOTO
naBogky — Ha 10,03 %. ['0JIOBHUM YHHHHUKOM,
SIKH CTBODIOE BIJI'€MHHI TIPUPICT € CyMapHUI
BIUIUB TPAHCIIOPTHOI, CKJIAJChKOI Ta YaCTKOBO
[IPOMUCIIOBOT  IMIJICUCTEM, IO TEPUTOPIATBHO
npencraeieHi LlenTpansHum puHKoM. [inmoreTu-
YHO TIPUITYCKA€EMO, 110 3a0py/HIOBAJIBbHI Ta 3Ba-
JKeHI PEYOBHHHU, SKi MOTPATLISIOTH 3 HEOPTaHi3o-
BaHUM CTOKOM 3HIDKYIOTH BMICT CYJIb(aTiB.

VY p. Yo, B Mexxax M. XapkoBa, BMICT Cy-
nmh(aTiB HAa KiHEIb BOJOMULIS 30UTBIIMBCS Ha
55,95 %, a mig yac OCiHHBOTO MaBOAKY Ha 31,43
%. HaiiOinpImii NpHUpiCT BiA3HAYEHO i BILIU-
BOM TOJipeKkpeaniiaoi migcucremu Hoobasap-
CBHKOTO BOJIOCXOBHIIIA.
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