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Pedepar. OnTUMHU3amusi AHAJIUTHYECKOTO KOHTPOJS OCTATOYHBIX KOJHYECTB JeHCTBYWIIMX BEIIECTB
COBpPeMEHHbIX NMecTUIUAOB B Boe BoaoeMoB. Cemenenko B.M., bapaos B.I'., Kopmiyn O.M., Jlunasckas A.A.,
Kopmiyn M.M. Paspaboman 6ulcOKOUY8CMBUMENbHBIL U CENEeKMUBHBIL Memo0 OnpeoeneHuss NUpaxKiocmpoouna,
bockanuda, mebypennupada u npoceKcaouoH-Kaubyus Npu COBMECMHOM HNPUCYMCMEUU 6 O00HOU Npobe 800bl ¢
UCNONB308AHUEM BbICOKOIDPEKMUHOU HcCUOKOCMHOU Xpomamocpaduu. [lecmuyudvl Ha OCHO8e YKA3AHHBIX Oeli-
cmeyrowux eeujecms (KoMouHUposanuvlil pyneuyuo benuc, uncexmo-axapuyud Macail u pe2ynsimop pocma pacmeHuil
Pecanuc) mozym npumenamovcs 6 0OuH GecemayuOHHbBIL Ce30H Ol 3auumsl NI0008bIX Hacadxcoenull. Memood cos-
MeCmHO20 ONpedeNeHUs UCCIeOYEeMbIX BeUlecme OCHOB8AH HA NOO2OMOBKe Npoh 600bl K IKCMPAKYUU, U3GTEUeHUU
nupaxkiocmpobuna, 6ockanuda, mebygennupada u npo2eKcaouOH-Kanbyus, KOHYSHMPUpOBAHUU 3KCMPAKmMa cMmecu
seujecme U Xpomamozpapuyeckom onpeoeseHuu ¢ yibmpaguonemosvim demexkmuposanuem. Omaudumenvoil 0co-
beHHOCMbIO Memooa SIGNAEMCS USMEHEHUE COOMHOUEHUSL KOMNOHEHMO8 NOOBUIICHOU haszbl (cMech ayemoHumpui—
0,1 % 6ooHblll pacmeop opmohocoproll KUCIomblL) 6 npoyecce XpPoMamozpaguuecko20 aHamusd, 4mo No380JIUlN0
YemKo BU3YANUUPOBAMb UCCTEOYeMble 6eUecmsa NpU Ux COBMECHHOM HpUCYmcmeuu 6 00HoU npobe. Bnedpenue
PazpabomanHo2o u 3anameHmos8aHH020 Memoodd 8 NPAKMUKY ONMUMUZUPYem KOHMPOIb 34 NPUMEHEHUEM U3YYeHHbIX
XUMUYECKUX CPeOCM8 3auumvl pACMeEHUll 6 CelbCKOM X035licmee U Ux MOHUMOPUHZ 6 800e 6000eM08 3d cuem
CYWecmeeHH020 YCKOPEHUsL AHANU3A U YMEHbUIEHUs. 3ampam Ha e20 NposedeHue.

Abstract. Optimization of analitycal control over residues of active ingridients of modern pesticides in reservoirs
water. Semenenko V.M., Bardov V.G., Korshun O.M., Lipavska A.O., Korshun M.M. 4 highly sensitive and
selective method of pyraclostrobin, boscalid, tebufenpyrad and prohexadione-calcium determination under their
combined presence in water sample, using high-performance liquid chromatography was developed. On the base of
mentioned active ingredients (combined fungicide Bellis, insecto-acaricide Masai and plant growth regulator Regalis)
pesticides may be used in one vegetation season for fruit trees protection. Method of co-determination of these
substances is based on the preparation of water samples for extraction, extraction of pyraclostrobin, boscalid,
tebufenpyrad and prohexadione-calcium, concentrating of extract of substances mixtures and chromatographic deter-
mination with ultraviolet detection. A distinctive feature of this method is changing of ratio of components of mobile
phase (mixture of acetonitrile and 0,1 % aqueous solution of phosphoric acid) in the process of chromatographic
analysis, which allowed to clearly visualize test substances in case of their joint presence in one sample. Imple-
mentation of developed and patented method into practice optimizes control over application of pesticides in agricul-
ture and their monitoring in reservoirs water by significant acceleration of analysis and reduction of expenses in its
carying out.

Ha cporojiai B CilIbCbKOTOCIIOIAPCHKIN MPaKTHIII
Bce Oipllle BUKOPUCTOBYIOTH KOMOIHOBaHi IeCTH-
WU, SIKI B CBOEMY CKJIJi MICTATh JBI Ta OLIbIIE
IioYnX pedoBuH (1.p.). Tak, aOCONIOTHA KiJBKICTh
KOMOiHOBaHUX (DYHTIITUIIB, IO TO3BOJICHI IO BHKO-
pucranHs B YkpaiHi, 3a nepiox 3 2001 mo 2012 pik
30impmmiace 3 15 mo 102 mpemapariB, 1o CTaHO-
BUTH 25,4 % Ta 36,3 % BIiIMOBITHO cepen 3araibHOI

13/ Tom XVIII/ 3

KinbkocTi ¢yHrinuais (2001 pik — 59 gyHriguIHIX
npemaparis, 2012 pik — 281 npenapar) [7, 8].

[t epeKTUBHOTO 3aXUCTy CLTbCHKOTOCIONAPCh-
KHX KyJbTyp BiJ WIKiITMBUX KOMaxX, XBOpoO Ta
Oyp’sTHIB BUKOPHUCTOBYIOTH CIICI[IAJILHO PO3pOOIIeHI
CXeMH XIMIYHOTO 3aXHUCTY, SIKi BKIIOYAOTh B cebe
HNECTHLUIM 3 PI3HUX 3a TNPHU3HAYCHHSAM TIpYIL.
30kpeMa, MO0 3aXHCTy IUIOJOBUX  KYIBTYD,
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MPOBITHA POJIb ¥ TAKUX CXEMax HAJICKUTh 1HCEKTH-
uaaM, iHCeKTOo-akapuIuaaM Ta QyHrimmaam. Kpim
TOTO, JJIsi KPAIIOro POCTy Ta PO3BUTKY ILJIOJOBHX
HACaJUKCHb 1, B MOJAJBIIOMY, Ul TOKPALICHHS
TOBapHUX SKOCTEH BHUPOIICHOI MPOAYKIII MOpsm 3
MECTULIUAMHM BCE YacTillle BUKOPUCTOBYIOTh peEry-
nSTOpH pocTy pociuH. Tak, 3a qaaumu [13], criinsHe
3aCTOCYBaHHS OCTaHHIX 13 CyYaCHUMH TECTHUITU-
HUMH TpernapaTaMy J03BOJSE 3MCHIIUTH HOPMY
BHKOPHUCTaHHS MmecTUraiB Ha 20—-25% 0e3 3HIKCH-
HST 3aXHUCHOTO €(EeKTy.

Jua 3axucty si0dyHeBUX calliB y HamIii KpaiHi
PEKOMEHIOBaHI Taki Cy4yacHi mpemapaTh: KOMOiHO-
Banuii Qynrinun bemmic (x.p. — mipaknocTpobin Ta
Oockaiin), iHcekTo-akapuiua Macait (1.p. — TeOy-
(henmipan) Ta peryasTop pocty pociaud Peramic (a.p.
— IPOTeKCaiOH-Kajbliii). BiqoMo, mo 1.p. mipakio-
cTpoOiH i Oockaniy (iHma Ha3zBa — HiK0OieH) moc-
TaTHHO YACTO IMOETHYIOTH B OJTHOMY (DYHTIIIHTHOMY
npemnapari (Hanpukian, Ciraym ta Iamyp Ipodi).
[lomo Tebydenmipamy Ta mporekcarioH-KaiabIliio, TO
I[i PEYOBUHU € BIJHOCHO HOBUMHU JUIsi YKpaiHH Ta,
3rigHo 3 [8], HA iX OCHOBI I 3aXHCTy SOTYHEBHX
caJliB 3apeecTpOBaHO M0 OAHOMY Tipenaparty (Macait
Ta Peraiic BinmoBigHO).

3 eKOJIOro-TITI€HIYHUX ITO3WI[IA MOTEHI[IIHA He-
Oesreka 3acTOCYBaHHS MECTULIUAIB Ta arpoOXiMiKaTiB
TICHO HOB’sA3aHA 3 OCOOJIMBOCTAMH 1X HOBEIIHKHA B
JIOBKLJLTI, 30KpeMa 3i CTIHKICTIO Y Bomai. OCKIJIbKH,
3TiJHO 3 TITI€HIYHOK KiIacu(iKalie€ TEeCTUIUIIB

[9], Gockamin Ta TeOydeHmipan 3a CTaOUIBHICTIO Y
BOJI HalexaTh 10 | kimacy HeOesmeyHocTi (BHCO-
KOCTI#Ki), a mpakiIocTpoOiH Ta MporeKca ioH-Kajb-
uii — o Il kmacy HebGe3neuHocTi (CTiHKi), TO ayxe
BOKJIMBUM € KOHTPOJIb 32 IX BMICTOM Y BOIi BOJOWM
rOCIOAPChKO-IIMTHOTO Ta KYJbTYPHO-II00YTOBOTO

NPU3HAYCHHS.
BpaxoBytoun MOXKIHMBICTh OJJHOYACHOTO BHUKO-
pHCTaHHA JOCHIJKyBaHUX mpenapaTiB  bemic,

Macaii Ta Peramic y cumcremi XiMI9HOTO 3aXHCTy
S0JTyHb, aKTYaJIbHUM CTa€ 3aBJaHHS 1[0JJ0 PO3POOKH
METOJly BHU3HAa4YeHHA y BOMAI iX II.p. MpPU CYMICHIi
npucyTHOCTI. Ile no3Bonmo 6 3HAYHO MPUCKOPUTH
LIBUJKICTh BHU3HAYCHHS LUX J.p. Ta 3MEHIIUTU BH-
TpaTH Ha HOro NMpoBeJeHHs. Takuil METOA Mae He
JIMIIIE EKOHOMIYHE, a i Ol0eTUYHE 3HAUYECHHS.

Panime ¢axiBusgmu [HCTUTYTY eKOTiri€eHW i TOK-
cukororii imeni JLI. MexBenss OyB po3poOnenuit
AQHAJITUYHUN METOJl CYMICHOTO BH3HAUCHHS Iipa-
KJIOCTpoOiHy Ta Oockamimy (HikoOideHy) B OfHIi
mpo6i Boam [3]; daxiBusmu [HCTHTYTY TirieHm Ta
exosorii HarioHalsHOro MeIMYHOTO YHIBEPCHUTETY
ime"i O.0. boroMonelsl — MeTOOW BHU3HAUEHHS Te-
Oydenmipagy Ta NpOreKcaioH-Kajblil0 y BOJII
(tabm. 1) [4, 5]. Meronuku 3 BH3HAYEHHS MipaKIIO-
CTpoOiHy, OOcCKamimy Ta MPOreKcaIioH-KabIlio
IPYHTYBaJHChb Ha BHCOKOS(EKTHUBHIN piITUHHIN
xpomarorpadii (BEPX), meromnka 3 BH3HAYSHHS
TeOydeHmipagy — Ha Ta3opiAMHHIA Xpomarorpadii
(I'PX).

Tabruysa 1

I'irieHiyHi HOpMaTHBHU Ta MeXKi KiJIbKICHOr0 BU3HAYEHHSA NMIPaKJI0CTPoOiny, Oockaminy,
TeOyeHnmipaay Ta NporexkcagioH-KaabIilo y BOAi

PN - Me:xa Homep
g Tirieniunmi . .
Jiroua peqoBHHA HOPMATHE KiTBKicHOTO METOIHIHHX
P BH3HAYEHHS BKa3iBOK
MipakaocTpodin TJK — 0,02 mr/am® 0,01 mr/om’ No 452-2003
BockaJin TIK-0,03 mr/qm® 0,01 mr/om® (cymicHe Bu3HAEHHS)
Tebydennipan TJK — 0,004 mr/mm’ 0,003 mr/mm’ Ne 1078-2011

IIporexcagion-kanpuii CJK - 0,03 mr/am’

0,01 mr/am’ Ne 976-2010

3a3HaueHe 3yMOBWJIO METY HAIIOTrO JOCIHIKCH-
HS, sIKa TOJsiraja B po3podii XpomaTorpadiqHoro
METOJly AaHAJNITHYHOTO BU3HAYEHHS IPAKIOCTPO-
Oiny, Oockaimimy, TeOydeHmipamy Ta MpOreKcaIioH-
KaJbIIiI0 MPU CyMIiCHIM MPUCYTHOCTI B OAHIN TpoOi
BOJIU.

MATEPIAJIN TA METOAU JOCJIT)XKEHb

Jus nocsrHeHHs MeTH Oylio HeoOXimHO oOpaTw
xpomarorpadiqHuii MEeToJl, PO3pOOUTH YMOBH SIKic-
HOi ifeHTH(iKalii Ta KUTbKICHOTO BWU3HAYCHHS IIi-
paxiocTpoOiny, Oockamiay, Te0yQenmipamy Ta mpo-
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TeKCaliOH-KaJBI[Il0 TPH CYMICHIH MPHUCYTHOCTI,
BU3HAYUTH EKCTPareHTH Ta CIIOCOOM KOHIICHTPY-
BaHHsI EKCTPAKTiB po0 BOAU.

[Ipu po3poOIli aHATITHYHOTO METOAY BH3Ha-
YeHHS JIOCNIJPKYBaHUX CIIONYK BHUKOPHCTOBYBAIIU
aHAJITUYHI CTAaHJAPTH MipaKIocTpobiny, OOCKalidy,
TeOyQeHIipagy Ta MPOreKCalioH-KaIbII0 3 BMic-
ToM 1.p. 99,9 %; 100,0 %; 99,7 % Ta 94,8 % Bigno-
BimHO. XiMIi4HI Ha3BH, CTPYKTYpHi GopMynIH Ta
¢13uKo-XiMigH1 BJIACTHBOCTI JOCTIIKYBaHUX
CHOJIYK HaBeZICHI y Tabumii 2.

ME/JUYHI TIEPCIIEKTUBH



Tabruys 2

®di3uKo-xiMivHi BJaCTHBOCTI J0CTIIKYBaHUX coayk [2, 10, 12, 15, 16]

Cnoayku
O3Haku
NMipaKJI0cTPoOiH fockain TeOydennipan NporeKkcaioH-Kaabuii
HazBa metna N-{2-[1-(4- 2-xn10po-N-(4'- N-(4-TpeT-0yTH/I0€H3HT)-  KaJbLil0 3-0KCHI0-5-
3a [IOITAK xjaopodenin)-1H-nipa3zosn-3- XJ10poGideHin-2- 4-xs10p-3-eTnii-1- O0KCO0-4-nIpONioHiI-3-
inokcumerni]penin}(N- 1) HiKOTHHAMIX MeTHJINipa3ou-5- IHKJIOTeKCAHKap6o-
MeTOKcH)KapdamaT KapOokcamin KCHJIAT
XimiuHa ¢opmy.aa a
| o 5
5 N2 INA
II/J\II = 0\ & ,EE\"(-; ##O
[ [}
N X X &
rl z—n\ =] ::\Z /‘? D. O
= o] |
~. =0
L_/<‘ :
\ A2
o = L
) .Ei‘ o "%D
o ) 1
: &
4 £,
*
Emnipuuna ¢gopmyaa C19H18CIN304 C18H12CI2N20 C18H24CIN30O C10H1205Ca
MoJiekyJsipHa Maca, r/MoJIb 387,8 343,2 3339 250,3
TemnepaTypa niaBjaenus, °C 63,7-65,2 142,8-143,8 64-66 >360
Tuck Hacudenoi napu, mIla 2,6x10-5 7,2x10-4 <1x10-2 1,33x10-2
(20°C) (20 °C) (25°C) (25°C)
KoediuienT poznoginy Kow, 3,99 22 °C) 2,96 (20 °C) 4,93 (25°C) -2,9 (20 °C)
logPow
PozunnnicTs y Bomi, Mr/n 1,9 (20 °C) 4,6 (20 °C) 2,8(25°C) 786 (25 °C)
Po3unHHicTH B OpraHiuHux anetoH — >5,0x105 AleTOH — aneron — 8,2x105 aneToH — 3,8x10-2

metanoa — 1,0x105
okTanoJ — 2,4x104
rentaH — 3,7x103

po3unHHuKax (20 °C), mr/a

(1,6-2,0)x105
metanou — (4,0—
5,0)x105

metanoia — 1,1
ernjanerart — 1,0x10-2
rekcan — 3,0x10-3

MeTaHoa — 8,2x105
auxJjopmerad — 10,44x105
rekca — 2,6x105

rental — <1,0x104

Buximauii cTaHmapTHHHA pPO3YHWH KOXKHOI 3 JO-
CIIJKYBaHUX pedoBUH MicTuB 100 MKI crionmyku B
1 M po3unHHUKA. 3MINIyBaHHIM Ta TOCIIIOBHHM
pPO3BEIEHHAM IHUX BHXITHUX PO3IYUHIB CYMIIIIIIIO
anetoHiTpmi—0,1 % BomHui po3uuH optodochop-
Hoi kucmotu (50+50, 3a o0’emoMm) roryBanu 5
pobounx TpaayOBabHUX PO3YMHIB CYMII TOCII-
JKYBaHHX PEYOBUH 3 MAaCOBOIO KOHIIEHTPAII€I0 KOXK-
Hoi crroiryku 0,5; 1; 2; 5 ta 10 MKT/MII Ta KOHTPOJIb-
HUIl pPO3YMH CyMillli 3 MacoBOI KOHIICHTpPALi€lo
KO>KHOI CTIOJIyKH 6 MKI/MIL.

XpomaTorpadiyHII aHaII3 PO3YUHIB CyMili J0-
CIIIJKYBaHUX CIIOJNYK TPOBOAMIN Ha DiTUHHOMY
xpomarorpadi ¢ipmu «llIumamsy» (SmoHis) 3 yib-
tpadioneroum (Y®P) nperexryBanusM. CriodaTky
NPOBOAMIM XpoMaTorpadiuyHuii aHaji3 pO3UUHY

13/ Tom XVIII/ 3

KOXKHOI PEYOBHMHHU JUIS TOMABINOI  imeHTH]IiKaIi
TiKa KOHKPETHOI CIIOJYKH Ha XpoMaTorpami CyMiIi.
[Ticns BuOOpY ONTUMaNbHUX YMOB PO3ATICHHS
mipakiaocTpoOiHy, Oockamimy, TeOydeHmmipaxy Ta
MPOreKCcalioOH-KaNbIi0, XpoMarorpadyBaHHS KOX-
HOT'O TPayHOBAILHOTO PO3YMHY CYMIIll ITPOBOIMIH
Tpudi i1 moOymoBU TpadikiB 3aJeXHOCTI IIIOMI
XxpoMaTorpadiyHoro Imika KOXHOI CHOJYKH BiX
KOHITCHTpAIIii.

Inentudikarniro mipaknocTpoOiHy, Oockamimy, Te-
Oy¢eHnipaay Ta MporeKcalioH-KaJIbIiI0 B €KCTPaK-
Tax Mpod BOAM MPOBOJUIIM 33 4YaCOM YTPUMYBaHHS
KOXKHOI 3 YOTHPHOX CHONYK Y TpaaylOBaIbHUX
pO3YMHAX CyMIiIll, KiTbKiCHE BU3HAYCHHS — 32 BiIIO-
BIJTHOIO 3aJIGXKHICTIO IIIOMI XpOMAaTorpadiqHoro Tika
PECUOBMHM BiJl KOHLEHTpalii B TIPagylOBAILHOMY
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pO34MHI, SIKy BCTAHOBJIIOBAIM HA IiJICTaBI KOpEJs-
IIHHOTO Ta perpeciiHOTo aHai3iB.

PE3YJIBTATHU TA iX OBTOBOPEHHSI

3 ypaxyBaHHsAM ()i3MKO-XIMIYHMX BJIaCTUBOCTEH
JOCHIDKYBaHUX CIONYK (AMB. TaOml. 2): Kpamia po3-
YUHHICTD Yy TOJAPHHUX (METaHOJ, aleToH), HiX Yy
HETOJISIPHUX (TeKCaH, TelTaH) PO3YMHHHUKAX, MOJe-
KyJsipHa mMaca Ha piBHI <3000 r/Moyb Ta JOCTaTHHO
HU3bKa JIETKICTh MipakIocTpoOiHy i Oockamimy, ce-
pen ycix xpomartorpagiyHMX METOIiB MU OOpaiu
Meron obepreHo-(azoBoi BEPX. Kpim Toro, Bimomuii
METOJ BU3HAYCHHS OOCKAIIITy Ta MipaKIOCTPOOiHy Y
Boai 3 BukopuctanHsM BEPX [3] OyB oOpanwmii sik
HOPOTOTHII.

Xpomarorpadigae po3mieHHS Ta ACTEKTYBAHHS
JOCHIPKYBaHUX CIHOJYK € Ba)KIMBUM €TallOoM METO-
JUKM BUKOHAaHHS BUMIipIOBaHb. [ oTpumaHHA
a/ICKBaTHUX pe3yJbTaTiB BU3HAYCHHS JOCIHIIKY-
BaHUX PEYOBHH MPH CYMIiCHIH MPUCYTHOCTI HEOO-
Xi7THO OYyJIO BCTAHOBUTH ONTHUMATIbHI YMOBH XpoMa-
TorpadyBaHHs CyMillli MipaKIOCTPoOiHy, OocKamiay,
TeOydeHmipamy Ta MporekcamioH-KanbIlilo: Hak-
OUTBII YYTIMBHH Ta CENEKTUBHHH JETEKTOp, MPH-
JaTHI HEpyXoMy Ta pyxoMy ¢asd, HIBHUAKICTH IIO-
TOKY pyXxoMoi (ha3u, MiHIMaJIbHY KUIBKICTh PEUOBHH,
0 JETEKTYHOTh, Ta JIHIMHUN Jiana3oH JeTeK-
TYBaHHSI.

IIpu obGepHeHo-¢a3oBiii xpomarorpadii Hepy-
xoMma (asza HeHoisgpHa, pyxoma — JOyKe IOJIIpHa
(mampukman, BOJHI PO3YMHM AalETOHITPHIY YU
MeTaHoy). HalinommpeHimow HepyxoMoro ¢a3oro
€ (haza C,3, IKy BUKOPHCTOBYIOTb IJIS1 PO3ALIECHHS SIK
HETOJISIPHUX, TaK 1 MOJSPHUX BOJOPO3YMHHUX Ta
MaJIONIOJISIPHUX CHOJIYK. ToMy $IK Hepyxomy ¢asy
mu Bukopucranu Hykneocun 100-5 Cyg, sskum Oymna
3allOBHEHA CTalieBa KOJOHKA JOBXHHOIO 25 CM,
BHYTPINIHIM JiameTpoM 4,6 MM.

Bubip emfoeHTy iCTOTHO BIUIMBAE Ha €(EKTHB-
HICTh po3nijeHHs pedoBuH. [Ipm mimbopi pyxomoi
¢asn g xpomarorpadiuHOTo pPO3AUICHHS TOCITiA-
KYBaHHX CIIOJlyK MM BHUIpPOOOBYBaJIM CyMilli are-
TOHITPUII—BOJIa, METAHOJI—BO/Ia, AlleTOHITPUII—BOIHI
po3unHN opTodocdopHoi abo ONTOBOI KHCIOT Yy
pi3HEX 3a 00’€eMOM CIIiBBIJHOIICHHAX. BcTaHOB-
JICHO, IO ONITHMAJTBHOIO ISl SITFOI0BAHHS TOCIKY -
BaHUX CIIONYK € cymim anetoHitpwi—0,1 % BogHuit
po3unH optodochopHOT KHCIOTH 3 00’ €MHOIO BHT-
patoto 0,8 Mn/xB. BripomoBx mepiogy xpomartorpa-
¢iuHOrO aHaNI3y CHiBBITHOIIEHHS KOMIIOHEHTIB 00-
paHoi pyxomoi ¢a3d MU 3MIHIOBAIHM 3aJIECKHO Bif
yacy xpomatorpadysaHus (ta0in. 3). Takuii croci
IO3BOJIUB HAaM HAWOIMBII WITKO Bi3yasli3yBaTH
JOCTKYyBaHI PEYOBMHHU TPHU iX CyMICHIN TpuCyT-
HOCTI B OJHi} po0i BOIH.

Tabnruys 3

3MiHa cniBBiIHOILLIEHHSI KOMIIOHEHTIB pyxoMoi (a3u nia yac xpomartorpagiuHoro anajisy

CniBBiIHOIIEHHS] KOMIIOHEHTIB pyxoMmoi ¢a3u, %

Yac xpomaTtorpagiuyHoro aHajisy, XB.

aleTOHITPHI

0,1 % BoaHuUii po3uuH opTodochopHOI KHCIOTH

0-4,5 50 50
4,5-7,0 1 10 80 1m0 20
7,0-15,0 80 20

15,0-20,0 1 1050 1 10 50

CrekTpu OUTBIIOCTI TMECTHITUAIB XapaKTEePH3yI0-
ThCS TOTTMHAHHSAM B Y@ 30HI, a PO3UMHHHKH, IO
3a3BHYaii BHUKOPUCTOBYIOTH B O0OepHEHO-(a30Bii
BEPX (ameToHiTpuiI, METaHOJ, BOJA), MPO30Pi IS
Y@ sunpominioBanns [1, 14]. Tomy nns BU3Ha-
YeHHS TOCIIKyBaHUX CHOJIYK MH BHKOpHcTamn Y D
JIETeKTOp 3 JeHTepieBOI0 JaMIlor. XpomaTorpa-
¢GiuHMi aHaNi3 MPOBOAMIM TNPH JOBXKHHI XBHJIL
250 HM, sika, 3a pe3yJbTaTaMU MPOBEACHUX HaMU
JOCHIDKEHb 3aJeKHOCTI pO3Mipy MiKa Ha Xpo-
MaTorpami Bill JOBXWHHU XBWI Y® mpoMeHiB, Oyia
BM3HAaHA HAWOUIBII BJANOI0 IS OZHOYACHOTO Jie-
TEKTYBaHHsI BCiX JOCIHiIKYBaHUX Pe4oBHUH (puc. 1).
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Jlns BCTaHOBIEHHA ONTUMAIBHOI YYTJIHBOCTI,
MiHIMAQJIBHO! KUTBKOCTI KOXHOi CIIOJNIYKH, IO Je-
TEKTYy€, Ta JIHIHHOTO [iama3oHy NOETEKTyBaHHS B
imKeKTop Xpomarorpada 3 metirero 20 MKII BBOAVIIN
poboui rpaayloBalbHI pO3UYMHHM CyMilll Mipak-
JocTpoOiHy, Oockamimy, TeOydeHmipamy Ta Tpo-
TeKCalOH-KAIBIIO 3 PI3HUMHU KOHIICHTpAIlisIMH, T10-
YMHAIOYM 3 MaKCUMaJbHOI. AHali3 IPOBOAWIN MpU
temrrepaTypi kojoHKH 30 °C. Craructnana oO6poOka
pe3yibTaTiB 3ailicHeHa 3a mporpamoro «JluHeiiHas
perpeccust ISO 84866-1» (Bepcis 1.0, 2000 p.) Ha
MIePCOHATFHOMY KOMIT IOTEpi.

ME/JUYHI TIEPCIIEKTUBH
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Puc. 1. 3anexnicTs niomi mikiB (YMOBHI 0JUHHII/YM.0A.) JOCTIAKYBAHUX CIIOIYK
Bil 10B:kMHM XBHJIi (HM) Y@ 1eTeKTyBaHHSA

BceranosneHo, mo MiHIMalbHa KUTBKICTH JeTeK-  pakiocTpoOiHy Ta TtelydeHmipamy 3a IUX YMOB
TyBaHHS KOXXHOI CIONYKH cTaHOBHUTH 10 Hr, miHili- Xpomatorpadysanns craHoButb 3,8+0,1; 9,5+0,1;
Hull niama3on nerektyBaHHs — (10-200) mr. Yac yr-  11,1+0,1 ta 12,8+0,1 xBunuHu BignosigHo. Tumosa
pPUMYBaHHS TPOTEKCaliOH-KaIbIlil0, OOCKaliay, M- XpoMaTorpaMa CyMillll HaBeJleHa Ha puC. 2.

0 10000 20000 30000 40[|)00 SO(IJOO GO(I)OO 70?00
P T T I R Ll L ‘

T - T N ""‘UV

] 3.840 / Tlporekcaauon-Ca

. . - 9.540 / B

1 11.141 / Tupaknoctpobhn

12.736 / TeGydennnpan

Puc. 2. XpomaTorpama rpagyoBajibHOI0 pO34HHY cyMillli NporekcaaioH-KaabLilo, 0ocKaliny,
nipak;ia0ocTpoOiny Ta TedydeHnmipagy 3 MacoBOI0 KOHIEHTPALIEI0 5 MKI/MJI KOKHOI CIIOJIYKH

I'pagyroBanmbHi  rpadiky  3aJeXHOCTI IUIONII  KOHIEHTpAIil y rpaayroBallbHOMY PO3YWHI (MKI/MIT)
xpomarorpadiqHoro mika crmoiykd (yM.0[.) BiIl  HaBeneHi Ha puc. 3.
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Puc. 3. I'paayoBanbHi 3aj1eskHOCTI IJI01Hi XpoMaTorpadiuHoro nika nporexkcaaioH-kanabuito, 0ockasiny,
nipakjaocTpoOiny Ta Tedydennipaay (yM.0/.) Bil KOHIEeHTpaUii y rpaayoBajJbHOMY po34uHi (MKI/MJ1)

I'panyroBanbHa 3aNIEKHICTD JIJISI KOKHOI CITOTYKH
BU3HaHA 33J0BITbHOIO, OCKUIBKM 3HA4YeHHS Koedi-
Ii€HTa KOPeJIMii 3HaXoamiock v Mexax Big 0,8 1o
1,0 (na piBHi 0,9).

I'pagyroBanbHi 3alIeKHOCTI IO XpoMaTorpa-
¢igHOTO TmiKa MPOTreKCaTiOH-KAIbI, OOCKamIidy,
mipakiaocTpoOiny Ta TeOydeHmipamy BiJl KOHICH-
Tparlii y rpaayroBaIbHOMY PO3UHHI ONHMCaHI PiBHSIH-
HSAMM JIIHIHHOT perpecii:

By = 26,9+38419,0%p, (1)
hy = 3255,1+73793,6%p, )
h, = 2078,9+30497,2p, 3)
B = 1078,3+38487,8xp, (4)

ne: hy, hy, h, h, — Toma mika HporekcaiioH-Kaiblio, Oockainy,
mipakocTpoOiny Ta TedydeHnnipamy, ym.ox.;

p — MacoBa KOHIEHTpallis MPOreKcalioH-Kalblifo, OocKamiay,
mipakiocTpobiHy Ta TeOydeHmipaxy B IpaIylOBalbHOMY PO3YHHI,
MKI/MIL

OpnepKaHHSL JOCTOBIPHUX PE3YJbTaTIB SIKICHOTO
Ta KUIBKICHOTO BHW3HAYCHHS TECTUIHIY Y BOJI
3aJIeKUTh BiJl TIOTIEPEAHIX CTail TPOOOITiATOTOBKH.
ToMy HACTYIIHUM €TalliOoM HAaIIOr0 JOCIIJKCHHS
Oyna po3poOka crocoOy MATrOTOBKH MPOO BOIH 0
MOJIAIBIIIOT0  XpoMaTorpaiyHOro BH3HAYCHHS B
HUX IOCHIKYBaHUX CIOJNYK. Po3poOieHwmit Hamwu
Crocib TPYHTYEThCSI HA MIATOTOBII MPOOW BOAHM O
EKCTpaKIIii, BUIyYeHHI MPOreKcaaioH-Kalbllito, 00c-
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Kallioy, TipaKiocTpoOiny Ta Tedydenmipany 3 mpo-
0w, miACyIIyBaHHI Ta KOHLIEHTPYBaHHI EKCTPAKTY.

[TimroroBka mpoOHM BOAM A0 EKCTPAKIIil MmoJsiraia
B nmomaBaHHi 50 mn amerony mo 500 mu Bogu Ta
MTiIKUCIICHHI KOHIIEHTPOBAHOIO XJIOPOBOJAHEBOIO KH-
ciorotro 1o pH 3 (xkonTposs pH mpoBommm 3a iHIAH-
KaTopHUM manepoM). Jlasi BWIIydeHHS TpoOreKca-
TiOH-KaJIBIIiI0, OOCKaNi Ty, TipakiIocTpoOiny i TeOy-
¢denmipagy 3 npobu Bomu Oylna BUKOpUCTaHA pi-
IMHHA CKCTPakKIlisf, sKa 3aBIJKA CBOIM XapakTe-
puctukaM (yHiBepCaJabHICTh, HETPHBANICTH OIIEepa-
1il, eKCIPECHICTh Ta BIJCYTHICTh PyHHAIlT AOCITI-
KYBaHMX KOMIIOHEHTIB) 3aJMINAETbCA OTHUM 3
HaWTIOMIUPEHININX METOAIB BUJIYYCHHS TCCTHUIIHIIB
3 pisaux Matpunp [1, 11]. Bunydyenns nocmimkysa-
HUX PEUOBHH MPOBOAWIM CYMIIIIIIO TeKCaH—TH-
xyiopmetad (1+1, 32 06’€eMOM) IIITXOM TPUPA30BOTO
CTpYIIyBaHHA B AUMMIBHIN ik, [licist po3nineHHs
mapiB 30upanu opraHidyHuil (BepxHiit) map. O6’en-
HaHMH EKCTPaKT MiACyIIyBadl OE3BOJAHUM CYJb-
¢aToM Hatpito. EKCTpakT mepeHOCWIn y TpyIIo-
noxibHy koiOy IS BIATOHY PO3YMHHUKIB Ta KOH-
LIEHTPYBaJIM Ha poTaniiiHoMmy BumnapHuky. Cyxuit
3aJUIIOK PO3YUHSIIM B 2 MJI CYMIlIi aleTOHITPHII—
0,1 % Bomumii po3unH OpTOPOCHOPHOT KUCIOTH
(50+50, 3a 06’emom), amikBOTYy mpodu (20 MKIT)
mij1aBajin xpomarorpapiuHoMy aHasizy.

ME/JUYHI TIEPCIIEKTUBH



MacoBy KOHIIEHTpalil0 MporekcaaioH-Kalbliio,
Oockaiimy, mpakiocTpobiny Ta TeOydenmipamy 06-
YHUCIIOBAJIM, BHKOPHCTOBYIOUM BIAMOBITHY Tpamy-
IOBAJIbHY 3aJI€KHICTb.

Po3pobieni HaMu oNITHMAaTBHI YMOBH €KCTPaKIIil,
OUMILICHHS Ta XpoMaTorpadivHOro BU3HAYCHHS TPO-
TeKCaIiOH-KallbIlito, OOCKalliy, MmpakiIocTpobiHy Ta
TeOydeHnipagy npu CyMiCHIM MPUCYTHOCTI B MpoOi
BoIU OyNM TOKJIAJCHI B OCHOBY MAaTEHTY Ha KO-
pUCHY Mozelb [6].

BUCHOBKHU
1. Po3pobisieHO yMOBH CyMiCHOTO BH3HAUYCHHSI TIi-
pakiocTpoOiHy, Oockaiiay, Te0ydeHmipamry Ta mpo-

TeKCalOH-KAIBIII0 METOJOM BHCOKOE(EKTHBHOIL pi-
IUHHOT XpoMaTtorpadii y Boi, 0 T03BOJISIE 3HAYHO
MIPUCKOPHUTH aHali3 Ta 3MEHIIUTH BUTPATH Ha HOTO
MIPOBEJICHHS.

2. BmpoBamkeHHs po3po0JCHOro Ta 3amlaTeH-
TOBaHOTO METOJy B MPAaKTHKy pOOOTH YCTaHOB
JlepkaBHOI caHITapHO-EIiAeMIONOTIYHOT CITyKOH Ta
MinicTepcTBa €KoJOTii Ta NPUPOTHHUX pecypciB
VYkpaiHu cipusiTHMe KOHTPOJIO 3a 3aCTOCYBaHHSIM y
CLIBCBKOMY TOCIIOIapCTBI MperapaTiB Ha iX OCHOBI,
YAOCKOHAJICHHIO MOHITOPUHTY TECTHLUAIB Yy BOII
BOJIOWM Ta TPOBEICHHIO 3aXOIiB 3 MiHIMI3amil iX
IIKIJJIMBOT JTii Ha 3I0pOB’ sl HACEJICHHS.
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OCOBJIMBOCTEM MPOIIECIB ®OPMYBAHHS
XAPAKTEPOJIOI'TYHUX BJIACTUBOCTEM
OCOBUCTOCTI YYHIB 14-17 POKIB Y
JIMHAMIIII HABUAHHSA B CYYACHIM HIKOJII
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Pedepar. IlcuxorurmeHuyeckasi OmeHKAa oco0eHHOCTeH mponeccoB (OPMHPOBAHHSA XaPAKTEPOJOTrHYECKHX
CBOICTB JMYHOCTH yvammxcs 14-17 jger B aumHamMuke o0ydyeHusi B coBpeMeHHoii mkose. Ceprera U.B.,
MoctoBasi O.Il. []ervro Hayuwoti pabomvl s611ACH NCUXOSUSUCHUYECKAS. OYEHKAd OCOOeHHOCmell Npoyeccos
POpMUPOBAHUS XAPAKMEPOIOSUYECKUX CEOLCME TuuHOCmu yyawuxcs 14-17 nem 6 ounamuxe o6yueHus 6 COBPeMeHHOU
wikone. Hccnedosanus npogoodunuce Ha base cpedHux odujeobpazoeamenvHuix wikon 2. Bunnuysl. Oyenka npoyeccos
DOpMUPOBAHUA CBOUCE XAPAKMEPA OCYWeCMEIALACh C UCNONb308AHUEM TUYHOCMHO20 onpocHuka Mini-mult. Ycema-
HOGIEHO, YMO 8 CMPYKmype JUYHOCMHO20 Npoguis ceolicme xapakmepa y oegyuiex 14-17 nem pecucmpupyemcs
npeobaadanue XapaKmeponocuieckux Yepm 6 coomeecmauu co wkaiamu wusouonocmu (Se) u ncuxacmenuu (Pt) (1
610K xXapakmeponozuyeckux ceoticms), unoxouwopuu (Hs) u denpeccuu (D) (2 610K xapakmeponoeuyeckux ceolcms),
eunomanuu (Ma) u ucmepuu (Hy) (3 010k xapakxmeponocuueckux c80lcCms), 8 cmpyKkmype JUYHOCMHO20 Npoghuis
ceoticme xapaxkmepa y ioHowteli 14-17 nem — npeobradanue XapaxmeporoSUdecKux Hepm 8 COOMBemCmeuU Cco
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