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Mema. QOb6rpynmyeannsi 2ici€HIUHO20 peclameHmy OONYCHMUMO20 6MICHY peneienmy
iKapuoumy y nosimpi pobouoi 30Hu.

06’ckm i memoou Oocniorncennn. ixapuoun (1-(1-memurnponoxcuxapbonin)-2-(2-
eiopoxciemun)ninepuoun), eupoonuymea Gipmu S.C. Johnson Europlant B.V. (Hidepranou).
Memoou OocriddceHb — MOKCUKONO20-2IclENIUHT, OIOXIMIUHI, IMYHON02IUMI, (DI3UKO-XIMIYHI,
CMamuCmuyHi.

Pesynomamu  docnioncennss ma ix o06z06opennsn. Ilpedcmaeneni  pesynvmamiu
MOKCUKOA020-2ICIEHIYHUX OOCTIOMNCEHb PEeneieHmy IKapuouny Ha 1abopamopHux meapuuax (0ini
Muwi, Ol wypi, mypuaxku, Kponi). Bcmanoeneno, wjo ikapuoun 3a napamempamu 20Cmpoi
MOKCUYHOCME  NpU  OOHOPA306OMY  GHYMPIUHLOULIYHKOBOMY 88€0€HHI mMa  OOHOKPAMHOMY
IHeANAYIUHOMY BNAUBOBI BIOHOCUMbCA 00 NOMIPHO Hebe3neuHux pewosuHn (3 Klac Hebe3nexu.
Buoosa uymaueicme meapun 0o pewogunu giocymus. Ilpu nanecemni mHa wiKipy iKapuouu He
BUKAUKAE 3a2ubeti meapux ma Npossie Micye-noopasHiosalbHoi Oii. Bnaue nHa ciuzosi 00010HKU
XapaxmepuzyemuCs. He3HAYHOI0 NOWKOOHCYIouoo dieto (2 banu). B cybxponiunomy excnepumenmi
NPOSAGIAE CAOKY KYyMYIAMUBHY AKMUBHICb. XPOHIUHUL IHeANAYIUHULL 6NIUE IKAPUOUHY YAPOOOBIC
4 micayie He BUKIUKAE 3MIH 2eMAMONI02TUHUX | OIOXIMIUHUX NOKAZHUKIG, NAMOAO02I] PeCnipamopHux
wAxXie ma napeHximamosHux opeauie. Ixapuoun 6on0dic CceHcubinizyiouow aKmueHicmio i
BUKIUKAE 3POCMAHHA KITbKOCMI YUPKYAIOIOUUX Y KPOGL IMYHHUX Komnaexcie. He uunumo
MOKCUYHO20 BNAUBY HA PERPOOYKMuUeHy hynxyito. besneunuii 6 niani po3eumky KaHyepoceHHO20
epexmy. Ha niocmasi ecmanognieHux napamempis mokCU¥HOCmMi po3paxos8ano Koegiyicum zanacy,
3aNPONOHOBANHO CICIEHIMHUL Pe2laMenm OONYCIMUMO20 6MICMY IKapuouny y nogimpi pobo4oi 30Hu
ma po3poobneHo MemoouKy GUMIPIOGAHHS MACOBOI KOHYEHMPAayii peuosuny y nogimpi.

Bucnoeku. [panuuno oonycmuma KoHyenmpayis ixapuouwy y nogimpi po6ouoi 30Hu
pexomenoyemvcs na pieni 10 me/m®, napu + aeposons, 3 knac mebesnexu. Pospobaeno
2a30XpoMaAmocpapiuny mMemoouxy GUMIPIOBAHHS MACOB0I KOHYeHnmpayii ikapuouny y nogimpi.

Kniouoei  cnosa. Ixapuoun, napamempu  mMOKCUYHOCMI,  2PAHUYHO  OONYCIMUMA
KOHYeHmpayis, nogimps pobo4oi 30Hu.
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HYGIENIC REGULATION OF ICARIDIN IN THE AIR OF THE WORKING AREA
B.P. Kuzminov, T.S. Zazulyak, V.A. Turkina, O.B. Kuzminov
Danylo Halytsky Lviv National Medical University, Lviv, Ukraine

Obijective. Substantiation of the hygienic regulations for the permissible content of the
repellent icaridin in the air of the working area.

Materials and methods. Icaridin (1-(1-methylpropoxycarbonyl)-2-(2-
hydroxyethyl)piperidine), manufactured by S.C. Johnson Europlant B.V. (The Netherlands).
Research methods are the following: toxicological-hygienic, biochemical, immunological, physico-
chemical, statistical.

Results. The results of toxicological and hygienic studies of the repellent icaridin on
laboratory animals (white mice, white rats, guinea pigs, rabbits) are presented. It has been
established that icaridin, in terms of acute toxicity with a single intragastric administration and a
single inhalation exposure, belongs to moderately hazardous substances (hazard class 3). Species
sensitivity of animals to the substance is absent. When applied to the skin, icaridin does not cause
death of animals and manifestations of an irritant effect. The impact on the mucous membranes is
characterized by a slight (minor) damaging effect (2 points). In the subchronic experiment, it shows
a weak cumulative activity. Chronic inhalation effect of icaridine for 4 months does not cause
changes in hematological and biochemical parameters, pathology of the respiratory tract and
parenchymal organs. Icaridin has sensitizing activity and causes an increase in the number of
immune complexes circulating in the blood. It does not have a toxic effect on reproductive function
and is safe in terms of the development of a carcinogenic effect. Based on the established toxicity
parameters, a safety factor was calculated, a hygienic regulation for the permissible content of
icaridin in the air of the working area was proposed, and a method for measuring the mass
concentration of a substance in the air was developed.

Conclusions. The maximum allowable concentration of icaridin in the air of the working
area is recommended at the level of 10 mg/m?, vapors + aerosol, hazard class 3. A gas
chromatographic technique for measuring the mass concentration of icaridin in air has been
developed.

Keywords. Icaridin, toxicity parameters, maximum allowable concentration, control of the
working area.

Beryn.  Ixapugun  (1-(1-meTmnmponokcukapOoHin)-2-(2-TiIpoKcieTun)minepuana)  —
MUKITIYHANA aMiH, MOXiJHe MinepuanHy, OyB CHHTe30BaHWH koMmmaHiero Bayer y 1980-x pokax Ha
OCHOB1 MOJIEKYJIIDHOTO MOJICJIIOBAHHS Ta MPU3HAYEHUM Ui BIAJSAKYBaHHS KOMax, TaKUX SK
KoMapi, MyXH, KIiIli Ta OJO0XH, NUISXOM MICIEBOTO 3aCTOCYBaHHS a00 MOBEpX OIATY. IkapuiauH
odiniitHo minen3oBanuii s BukopuctanHs B CIIA y 2001 pomi ta B Kanagi y 2012 pori.
Kananchkuii KOHCYJTBTATUBHUM KOMITET 3 TPOTIIYHOT MEIMIIMHU Ta MOJA0POXKEH ATEHTCTBA OXOPOHU
3nopoB's Kananu BBaskae HOTo peneneHToM MEpHIoro BUOOPY sl MaHIPIBHUKIB BIKOM BiJl IIECTH
MicsiB 10 12 pokiB. [ToBiJOMISETCS, MO CTYMIHD MOAPA3HIOBAIBHOT il iKApUANHY MEHIIE Hixk
JTIETHITOyaMiy — IIe OJHOTO TOIIMPEHOTO PEMENIeHTY BiJl KOMaX, i MPOIYKTH, IO MICTAThH 10
20% ixapuanHy, BBXKAIOTHCS OC3MEYHUMHU [T TPUBAJIOTO 3aCTOCYBaHHA y Jopociux [1].

B Vkpaini posnouato Bumyck «Raid mmactuHmM Bim MyX st enektpodymiratopa» 3
BUKOPHUCTAaHHSM ikapuauHy, BupoOHunTBa Qipmu S.C. Johnson Europlant B.V. (Hinepnanam), mo
00yMOBITIOE HEOOXITHICTH 3MIMCHEHHS KOHTPOIIO 3a OE3MeYHHM BMICTOM CIOJIYKH Yy MOBITpi
po00U0i 30HN BUPOOHUYNX MPUMIIIICHb.

Meta po6oTn. OOrpyHTYBaHHS TiTIEHIYHOTO PETIAMEHTY JOMYCTUMOTO BMICTY pETeNeHTy
IKapuAMHY Y TIOBITPi poO0OYOi 30HHU.
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00’exT i MeToau Aocaimkenb. O0’€KTOM JIOCHIKEHHS OyB pemneNieHT ikapuauH. XiMiuHa
Ha3Ba 1-(1-meTunmponokcukapOoHin)-2-(2-rigpokcieTun)minepuina. Peectpariiiianii HOMep 3a
CAS: 119515-38-7. Emnipuuna ¢popmyna: C12H23HOs.

CrpykrypHa popmyna:

3a arperaTHUM CTaHOM IKapuauH — piauHa, Oe3 3amaxy, Bix 0e30apBHOTO JI0 CBITIIO-
KOBTOTO K0Jb0py. CTyMiHb YUCTOTH PEUYOBUHM CTaHOBUTH 98,7%. I'yctuna: 1,07 r/em® (ipu 20°C).
BinnocHa monekynspra maca 229,320. Touka xuminas: 296°C mpm 760 mm pt. cr. Touka
mnasienss 170°C. Tuck nmapu: 3,4x10™ rIla npu 20°C; 5,9x10* rlla npu 25°C; 7,1x107 rlla npu
50°C. Posuunnicts y Bofi (r/100 cm?) mpu 20°C — 0,82. PosuunnicTs B aneroni — 752 /100 cm?).

JocmimpkeHHsT TPOBOAMIIMCH HA JTA0OpaTOpHUX TBapuHax (Oiumi mwmmmi, Oimi mrypi, MypJakH,
Kpoii), SKi yTpUMYBaJWChb B YMOBax BiBapito JIbBIBCHKOTO HAIiOHAIFHOTO MEIMYHOTO
yHiBepcutety iMeHi [Januna ['anunpkoro. ExcriepuMenTaabHi TBApUHU OTPUMYBAIU CTaHIAPTHUHN
TpaHyJbOBaHUA KOPM 3 HEOOMEXKEHHMM JOCTynoM a0 nuTHoi Boau. [lig wac mpoBencHHS
JOCITI/DKeHb Ha TBapHHAX IOTPHUMYBAJIMCH TMPUHIMIIB OI0CTHKH, 3aKOHOJABYMX HOPM Ta BHUMOT
3riIHO 3 TIOJNOXKEHHSAMHM  «EBpONENHChKOI KOHBEHLIT IPO 3aXHCT XpeOeTHUX TBAPHUH, LIO
BUKOPUCTOBYIOTBCS JUIs JAOCHIAHMX Ta HaykoBux Mineit» [2] ta «[lopsiakom mpoBeneHHs
HAYKOBUMH YCTaHOBaMHU JIOCIIJIiB, EKCTIEPUMEHTIB Ha TBapuHax» [3].

Pe3yabTaTu A0cailzkeHHs1 Ta iX 00roBopeHHsi. BcraHoBneHHS mapamMeTpiB TOKCHYHOCTI
Ipy TEePOPaTHLHOMY HAIXOKEHHI iKapHOUHY 3A1HCHIOBAIOCH B TOCTPOMY AOCHIAl Ha 36 Gimmx
MHIIAX, KM y IUTYHOK 3a JOIOMOTOI0 30HAAa BBOAWIM mpemapar B mo3ax 1000-4000 mr/kr. Xapakrtep
TOKCHYHOI Jii BH3HAYaIu 32 MOKAa3HUKOM BIDKMBAHHS, TIOBEIIHKOIO TBAPWH, CIIOKUBAHHIM 1XKi Ta
Bosu. CriocTepeKeHHS 3a TBAPUHAMU 3IIHCHIOBAIH yIIPOJ0BXK 14 mil.

KiiniyHl mposiBM OTPYyEHHS XapaKTEepPH3yBAJIMCh HETPUBAIMM MEPIOAOM 30Y/KCHHA, SIKE
3MIHIOBAJIOCh 3HMKCHHSIM PYXOBOi aKTMBHOCTI YMPOJOBX 1-2 TOAMH miciisi BBeAEHHS. 3aruOenb
TBapuH BijOyBamachk ymnpoaoBx mepmioi a06u. CepeanpocmeprenbHa no3a (DLs) ikapuanny
craHoBuTh 4700 MI/KT, 110 BiANOBia€e 3 Kacy HeOE3MEeKH — pEYOBHHU MOMIPHO TOKCHUYHI.

OpfHOKpaTHY iHTANAIIRHY Jil0 1KapuIWHy BHBYAIM IUISXOM iHTPaHA3aJbHOTO BBEJICHHS
npenapary OimMM IIypaM B KiIbKOCTi, 1IN0 Biamosigama koHuedrtpauisM 1000,0 mr/m® i
2000,0 mr/m®. Tlpu mpomy 3arubeni TBapuH He 3a(iKCOBAHO YIPOAOBK BCHOTO MEPIOTY
cnoctepeskeHHst (14 mi0). Ilicist BBeneHHS ped4OBHHU y OUIMX IIypiB CHOCTEPIrajgoch 301IbIICHHS
pYXOBO1 aKTHUBHOCTI, fKe 3MiHIOBasoch anuHamiero. Yepe3d 30-60 XBUJIMH CTaH TBapuH
HOpMaJli3yBaBcs. 3aru0elni TBapuH yIpoIoBK 14 THIB criOCTEpeKESHHS HE BiIMIUEHO.

3a maHWMU JiTepaTypH cepeaHbocMepTenbHa KoHmeHTparis (CLso) ikapuauHy Il caMIliB
mypiB nepesuiye 4364 mr/m? [4]. KoedinieHT BHmoBoi uyTnuBocTi q0piBHIOE 2,1 i CBimuuTH MPO
BIZICYTHICTh BHJIOBOI Yy TJIUBOCTI TBAPHH J0 PEYOBUHH.
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3 MeTOo BHM3HAYEHHS IOPOTrOBOi KOHLEHTpalii I1KapuIuHy TIpH OJHOKPaTHOMY
iHrasuiiHoMy BIUTUBI (Limac) peuoBHHY BBOJMIM IHTpaHa3ajabHO OLIMM IIypaM B J03aX 2 MT, 5
MT i 15 MT, 1110 BiINIOBi1aI0 KOHIIEHTpaIlisaM 64 mr/m>, 160 mr/m® Ta 480 mr/m?.

Sk kpuTepii TOKCHYHOTO BIUIMBY BU3HAYAIHM 0i10XIMIYHI Ta TeMaTOJIOTiUHI TOKa3HUKH.

3a pesyabraTamMu JOCHIPKEHb OyJ0 BCTAHOBICHO, IO OJHOKPATHUM IHTANSAIIMHUAN BIUTUB
IKapUJIMHY B YCIiX JOCTI/PKEHUX KOHIIGHTpAIliiX HE BUKIIMKAB 3aruOeli MijIOCTiTHUX TBapvH.
KniHigHI CHMIITOMY 1HTOKCHKAIIIT XapaKTepHU3yBaIUCs 3HIDKEHHAM PyXOBOI aKTUBHOCTI yIPOIOBXK
2-3 roJMH BiJl MOYATKy CKCIICPUMEHTY.

Sx BenmumHa Limac iKapuanHy TpU OTHOKPATHOMY IHTAJISIIHHOMY BIUIMBOBI NpPUHHSTA
KoHIIeHTpamis 160 MI/M°, IpH il SKOi y MiAMOCTIIHUX TBAapHH Yepe3 2 TOAWHU CIOCTepiraaoch
CTaTUCTUYHE 30UIBIIEHHS MPOLIEHTHOIO BMICTY €03MHOQLIIB, HEWTpodu1B 1 JiMPOUUTIB Ta
30UBIICHHS PIBHIB IUPKYIIOIOYMX IMYHHUX KOMIUIGKCIB. Pemta gocnmipkyBaHMX TOKa3HUKIB
CYTTEBO HE BIJIPi3HSUIUCH Y MOPIBHIHHI 3 KOHTPOJIEM.

30Ha TocTpoi Aii ikKapuarHy CTaHOBUTH 27 (3 Ki1ac HeOe3MeKn).

OnHOKpaTHE 3aHYPIOBaHHS XBOCTIB OUTMX MUILIEH y HATUBHY PEYOBHHY BIIPOIOBXK 2 TOAWH
HE BUKJIMKAJIO 3aru0elli TBapuH Ta CUMITOMIB pe3opOTuBHOTO ehexty. BomHouac 3MiH Ha MIKipi HE
BiZIMiY€HO.

Brecenns 50 Mr ikapuauHy y KOH IOHKTHBJIBHUHA MIIIOK OKa KPOJIS BUKJIMKAJIO HE3HAYHY
MOIIKO/PKYIOUY Jito: 2 0anmu 3a kinacudikamiero A. Mayda i K. Chrusaielska (Buminenns — 1 0a,
HaOpsk — 0 Ganis, rimepemist — 1 6aim). BigHOBIEHHS 0()TaTbMOCTaTYCy CHOCTEPITANIOCH HAa 2 100y
0e3 MPOBEICHHST METUKaMEHTO3HOTO JIIKYBaHHS.

KyMynsTHBHY aKTHBHICTh IKapuAMHY BU3HAYald B CYOXpPOHIYHOMY €KCIIEPUMEHTI 3a
Metoaukoro Jlima i criBaBTOpiB. Pe4oBHHY BBOAMIM MIOJEHHO OiLTMM IIypaMm y TOCTYNOBO (4Uepes
KOXHI 4 aHi) HapocTarouux no3ax. [lodaTtkoBuii piBeHb BIMBY ctaHOBUB 1/10 DLso. Kniniuna
KapTHUHA 1HTOKCWKalii po3BuBaiach Ha 18-20 100y i mposBIsAiach y 3MEHIIEHHI PyXOBOI
aKTUBHOCTI. 3aru6eni TBapuH He BiaMiuene. KoedimienT kymyssauii nepesuiye 8,0 i CBIIUUTH PO
c1abKy KyMYJISITHBHY aKTUBHICTh 1KapUINHY.

Jlisi BCTaHOBJIGHHSI MOPOTOBOi KOHIIEHTpAIlii iKapUAMHY TP XPOHIYHOMY iHTAJAIIHHOMY
BIUIMBOBI (Limch) MpoBOAMIM iIHTpaHAa3aIbHE 3aTPY€EHHS OUTHX LIypiB YIPOAOBX 4 MiCALIB B 103aX,
10 BiJNIOBIIal KOHIIEHTpAMisIM 16 mr/m; 40 Mr/m>; 120 mMr/m>.

Jns BU3HAUeHHS TOKCHYHOI [ii IKapuIWHy Ha OpraHi3M TBapuH Yy XPOHIYHOMY
eKCIIEpUMEHTI O00paHO HACTYIIHI KpUTepii: 3aralbHUN CTaH Ta Bara TBapuH, MOPQOJIOTiuHI
MMOKAa3HUKH BHYTPIIIHIX OpraHiB, 3MiHU T€MaTOJIOTIYHUX Ta 010XIMIYHI MTOKa3HUKIB.

Brmme mpenapary ympoJIoBXK €KCICPHUMEHTY HE BUKIWKAB BIPOTIMHHMX 3MiH O010XIMIYHHX
MOKA3HUKIB y TOPiBHSHHI 3 KOHTPOJIBHOIO Trpymnoro. [laTororii pecmipaTopHHUX NUISAXiB Ta
[apeHXIMaTO3HUX OpPIaHiB HE BUSBJIECHO.

V miggocniHuX TBapHMH, SKMX MiJJaBaly BIUIMBY PEUYOBMHHU B KOHIEHTpamisx 120 mr/m’ i
40 Mr/M*, CTaTHCTUYHO JOCTOBIPHO 3MEHIYBaIacs Maca Tija.

PiBenb BIIMBY HpenapaTy 16 Mr/m> He BUKIIMKAB 3MiH MacH Tijla y TBapHH.

3a BenuuuHy Limeh TIpuiiHATa KOHIEHTpalis ikapuauny 40 Mr/m>,

OmiHKy CEeHCHOUTI3yIounX BJIACTUBOCTEH IKapUOMHY TMPOBOAWIM Ha Mypuakax. Jlms
JOCII/DKEHHST JIeproYyTIMBOCTI Ta IMyHOTOJEpAaHTHOCTI OyB OOpaHHil METOa OIHOPa30BOTO
BBEJICHHSI PEUYOBHHH y BHYTPIITHIO TOBEPXHIO ByXa MOPCHKUX CBHHOK 3 TTIOAAJBIIUMH IOICHHUMU
arUTiKamisiMA Ha JIETUJTHOBaHI JUISHKHM OOKOBOI TOBEPXHI IIKIpH YyHpoAoBk 10 THIB 3 METORO
MTOCUJICHHS HMOBIPHOI ceHcHOiTizamii.

Jns BUsIBIEHHS ajepriyHoi peakiii CHOBIILHEHOrO THIYy BHU3HAuYalIM 3MIiHHM IMOKa3HHKIB
nepudepruyHoi KpoBi (EPUTPOLUTH, JIEHKOIUTH TeMOTJIO0IH Ta jelikouuTtapHa Gopmyna). Oxpim
[LOTO JJIs1 KUTBKICHOT OIIHKK CeHCHO1Ti3alii BUKOPUCTOBYBAIW METOJT 3 BUSBICHHS PeaKIlii KIiTHH
KpOB1 Ha ajepreH «in vitro» — peakiito cnenudiunoi arnmomeparii neiikonutis (PCAJI) i peakmiro
cnenudivaoro JNizucy nerkorutis (PCIL).

VY ceHcHOUTI30BaHUX TBApWUH BiIMIUE€HE JOCTOBIpPHE 30UIBIICHHS a0CONIOTHOI KUIBKOCTI 1
BMICTY €O03MHOQUIIB, HEHUTpo(dimiB 1 abCOMOTHOI KITBKOCTI JTIMQOIUTIB Yy TMOPIBHIHHI 3
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MOKa3HWKaMU TBapHH KOHTPOJIBHOI rpynu. I[HAeKkcH CrHiBBigHOMIEHHS JTiM(OIUTIB 10 MOHOIIMTIB
(ICJIM) ta cniBBinHomeHHs1 HeiTpodiniB 1o MoHOIUTIB (ICHM), neliko-T-kIiTHHHOTO Ta JIeHKO-
B-xmiTHHHOTO 1HAEKCIB JOCTOBIpHO 3MIHWIHCA Y CEHCHOITI30BaHMX TBapWUH Y IMOPIBHSIHHI 3
KOHTpoJbHOIO Tpymoo. [Iposexeni aneprorectu (PCJLJI, PCAJIL, TIITH) manu nocToBipHi 3MiHH Y
CEHCHO1TI30BaHUX TBAPHH. TaKoX 3pociia KIIbKICTh HUPKYITIOIUNX B KPOBI IMyHHHX KOMIUIEKCIB Y
CEHCHO1TI30BaHUX TBAPHH Y MOPIBHAHHI 3 KOHTPOJIBHOIO TPYIOIO.

JlocmipkeHHsT BIUTMBY 1KapUOWHY Ha pPENpOAYKTHUBHY (YHKIII0 TPOBEIEHO Ha JIBOX
MOKOJIIHHAX IYpiB 3 HAHECEHHSIM PEYOBHMHH Ha MIKipy B jo3ax 50, 100 abo 200 MI/KT MIOTHXKHS,
noyrHato4n 3 10 THOKHIB O CHIapIOBaHHS 1 MPOJOBXKYIOYH O BiUTy4eHHs TUTHHYAT. Pe3yiabpraTtu
JOCTI/PKEHHSI TIOKa3aiM, MI0 XPOHIYHA Jisl IKapuauHy Ha mKipy B no3ax g0 200 Mmr/kr He
MPU3BOJIUTH JI0 PEIPOSYKTHBHOI TOKCHYHOCTI [4].

JlocmiUKeHHST  KaHIEpOTeHHUX BJIACTMBOCTEH IKapiAMHY MPOBENEHO Yy XPOHIUHHUX
ekcriepuMmenTax (18 MicsimiB) Ha MUIIAX TpPH HAJAXOMKEHHI Horo 3 kopMoMm. JlokasiB
KaHIIEPOTeHHOCTI He OTpuMaHo [4].

st oOTrpyHTYBaHHS TPaHHYHO JIOMYCTUMOI KOHIICHTpAIlil iKapuJIuHy y MOBITpi poOodYOoi
30HM Ha MiJCTaBl BCTAHOBJICHUX MapaMeTPiB TOKCUYHOCTI 0YyJI0 po3paxoBaHO KOe(IllieEHT 3amacy 3a
metoukoro K. K. Cunoposa [5], sikuii ctaHoBUTE 4 (Tadm. 1).

Tabmuus 1. Po3paxynok koeodimienta 3anacy no K.K. CumopoBy (2 BapiaHT) ais 0OTpyHTYBaHHS
I'’IK ikapuauny.

ITapameTp 3HaueHHs bam
Limac, Mr/m’ 160 2
Limeh, Mr/m> 40 2
Zch 4 4
KBY 2,1 4
Cyma 12
KoediuienT 4

SIK TpaHWMYHO JOMYCTHMY KOHIIGHTpAIlll0 IKapuaAWHy Y TOBITpi poOoyoi 30HHU
PEKOMeH 10BaHo piBeHb 10 MI/M>, mapu + aepo3oib, 3 Ki1ac HeGe3neKH.

Jyis KOHTPONIO 32 BMICTOM iKapuAHHY y TOBITPI PO3pOOJIEHO METOIWKY BHMIPIOBAHHS
MacoBoi koHrmeHTpamii pedoBmHM (MB  Ne78-00146137:2022) wMeTOmOM  Ta30-piAMHHOI
xpomarorpagii 3 BHKOPUCTAHHSM EJIEKTPOHHO-3aXOILTIOBATBHOIO JIETEKTOpa 32 JIOMOMOTOI0
KaniIgpHOi KBaploBoi kojoHku DB-5. AHanizyBaHHA NpOBOAATH IIJISXOM achipawii mapiB Ta
aepo30JII0 PEUOBMHHM 3 KOHIIEHTPYBaHHSM Ha mochifoBHO 3’eqHaHi ¢inbTp ADPA-XII-20 Ta
MIBUJKICHMM noriumHay PixTepa, 3amoBHEHU aneToHOM. MacoBy KOHIEHTpPALilO 1KapUIUHY
00YMCITIOITH 32 IPATYIOBAITBHOIO XapaKTEPUCTHKOO 3aJIeKHOCTI BEIMYMHY aHAII THYHOTO CUTHAITY
BiJl KiIJIBKOCTI PEYOBHMHHU y TPaIylOBaJbHUX PO3YMHAX. Yac BUKOHAHHS METOAWKHA — 2 TOIUHH,
po6ounii gianazon — Bix 5,0 mr/m> 10 20,0 mr/m>.

BucHoBkn

Ixapuann 3a rnapaMeTpamu rocTpoi TOKCUYHOCTI Ipu OJIHOPA30BOMY
BHYTPILIIHHOLUUTYHKOBOMY BBEJIEHHI Ta OJHOKPATHOMY I1HTaJSIIfHOMY BIUIMBOBI BIHOCHTHCS [0
MIOMIpHO HEOE3IEYHHX PEUOBHH, MPH OJJHOKPATHOMY HAaHECEHHI Ha IIKipy — 10 MaJIOHEOE3MeUHIX
PEUOBUH, HE BOJIOJIE PE30POTUBHO-TOKCUYHOIO 1 MiCIIEBO-TIOAPA3HIOBAILHOIO JIIEI0 MPU HAHECEHHI
Ha IIKipy, TMPOSBIsiE CIa0Ky MOAPA3HIOBAILHY JiI0 MPHW MOMaJaHHI Ha CIM30BI OOONOHKU, MOXKE
BUKIIMKATH CEHCUO1TI3aIliio opraHiaMy, 0e3neuHuil B MIaHi pO3BUTKY BiJJaleHUX e€EeKTiB BILUIUBY.
I'pann4HO AOMyCTHMAa KOHIIEHTPALliS IKapUIUHY Y MOBITPi poO0Y0i 30HH PEKOMEHIYEThCS HA PiBHI
10 mr/m®, mapu + aeposonb, 3 kiac HeGesnekd. Po3po6ieHO METOUKY BMMipIOBAaHHS MAacoBOI
KOHIIEHTpAIi] iIKapuAUHY y MOBITPI.
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BHecku aBTOpiB:
Ky3bpminoB b.I1. — po3pobka nu3aliHy qOCTiKEHHS, BU3HAUYCHHS acleKTiB, 0 CTAHOBISTh

HANOITBIINI HAYKOBHUH Ta IPAaKTUYHUH 1HTEpEC, 3aTBEP/PKEHHS] OCTATOYHOTO BapiaHTa CTaTTi.

3a3ymsk T.C. — po3poOka METOAMKM BHMIPIOBAaHHS MacoBOi KOHLIEHTpAIll IKapHIuHY Y

MOBITPi, 0OPOPMIIEHHS TEKCTY PYKOITHCY.
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Typkina B.A. — mpoBeaeHHS TOCITiIKSHHS.
Ky3zbminoB O.B. — mpoBeneHHs AOCIiKEHHS.
®dinancyBanns. [locmimkenns nposeaeHo 3a ¢inancyBanHs T30B «JlxoHcoH YkpaiHay,

. Kuis.

Konduikr inTepecis. BincytHiii.
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