HayuHo-nipakTH4eCcKuil pereH3upyeMbli KypHAI
"CoBpeMeHHBIC TTPOOTIEMBI 3IPAaBOOXPAaHEHUS U MEAUITUHCKOM cTaTuCcTUKH" 2024 1., Ne 5
Scientific journal "Current problems of health care and medical statistics" 2024 r., Ne 5
ISSN 2312-2935

YK 613.26:615.285.7]-07
DOI 10.24412/2312-2935-2024-5-101-122

OCTATOYHBIE KOJIMYECTBA IIECTUIXIO0B B IIMIIEBBIX ITPOAYKTAX
PACTUTEJIBHOI'O ITPOUCXOXIAEHUSA: PEITTAMEHTALIUSA,
IKCHEPUMEHTAJIBHBIE NCCJIEJOBAHUA

A.A. Camapuna, JI.B. Kupuuenko

@I'bOY BO «Ilepmckuti 2ocy0apcmeennvlii MeOUyuHCKull yrugsepcumem um. akaoemuxa E.A.
Baenepa» Munucmepcmea 30pasooxpanenus Poccuiickoii @edepayuu, e. Ilepmo

BBenenne. B coBpeMeHHOM MHpe CEbCKOE XO35IHICTBO MIpaeT KIIOYEBYIO POJib B OO€CIeYeHUU
MIPOJOBOJILCTBEHHOW OE30MAaCHOCTH M YIOBJIETBOPEHUHM IMOTPEOHOCTEH HaceleHHs] B MPOIYKTax
nutanus. [lecTHnuapl MMPOKO HMCIONB3YIOTCS B MHUpE AJIA 3allUThl PACTCHMM OT BPEIUTENECH U
OoJie3HEH, YBEITMUYCHHS YPO)KaHHOCTH M COXPAHEHHUS Ka4eCTBA CEIbCKOXO3SHCTBEHHOM MPOIYKIIUH.
OaHAaKO MX MHTEHCUBHOE UCIIOJIb30BAHUE B CEIBCKOM XO34HCTBE MOYKET NPUBECTU K HAKOILICHUIO
OCTaTOYHBIX KOJUYECTB 3THUX BEUIECTB B MHUIIEBBIX MPOJIYKTaX, YTO MPEACTABISAET MOTEHIIMAIBHYIO
yrpo3y IJIsl 310pOBbs YEJIOBEKA.

Llesib: cpaBHUTH HAKOILJICHHBIM OIBIT OTEYECTBEHHBIX U 3apyOCIKHBIX JHTEPATYPHBIX JAHHBIX IO
penIaMEeHTaluy OCTaTOYHBIX KOJIMYECTB IECTULMIOB B IHUUIEBBIX NPOAYKTAaX PaCTUTEIBLHOIO
IIPOUCXOKICHUSI JIsl OLIEHKH YPOBHSI OCBEJOMJIEHHOCTH U 00beMa UMEIOLINXCS JaHHbIX 110 JaHHOU
npoOJIeMaTHKe.

Marepuanabl 1 Metoabl. KonnuecTBo MmpoaHaau3upOBaHHBIX MCTOYHUKOB — 92, U3 KOTOPBIX IS
o030pa oToOpaHbl — 37, B MX 4uCle Hay4yHble MYyOJIMKAllUU, MPEICTaBICHHBIE HA CIIEAYIOIIUX
uHTepHeT-pecypcax: eLibrary, PubMed, Cyberleninka, «Koucynsrantllitocy, omyOnMkoBaHHbBIE B
nepuoz 3a 2019-2023r. OT60p HCTOYHUKOB OCYLIECTBIISIICSA B COOTBETCTBHHM ¢ KpuTepusimu PRISMA.
Pesyabrarbsl. B nanHHON cTarhe mpeacTaBieH OOIIMPHBIM 0030p Kak OTEYECTBEHHOH, Tak u
3apyOexHoil nuteparypsl. [IpoBoas aHamM3 MEXKIYHApOMHOTO OMbITA B O00JIACTH HAYYHBIX
JOCTM)KEHUI B 00JacTH MECTUIMJIOB, MOXXHO KOHCTaTUpOBaTh, YTO OTEUECTBEHHBIE SKCIEPTHI
CTAJIKUBAIOTCSl C OTPAHMYEHHBIM JOCTYIIOM K MHHOBAallMOHHBIM METOJaM aHajl3a U COBPEMEHHBIM
TEXHOJIOTHSIM, YTO 3aTPyAHSAET yIIyOJeHHOE IOHUMAaHWe MEXaHU3MOB BO3CHCTBUS MECTULINIOB Ha
YEJIOBEYECKUI OpraHU3M.

Oo0cyxnenue. [IpoGrema KOHTpOJI cCOAEpX aHUSA MECTULUAOB B MUIIEBBIX MPOIYKTAX SBIISETCS
100abHBIM BBI30BOM, KOTOpBIM TpeOyeT Hallero MpUCTaJbHOIO BHUMaHMs. BakHO yKpemisTh
MEXyHAPOIHOE COTPYIHUYECTBO, OOMEHUBATHCS ONBITOM U pe3yJIbTaTaMHi HayuHbIX UCCIIEIOBAHUH,
a TaKXe COBMECTHO pa3pabarTblBaTh M BHEAPSATH HOBBIE METOABI KOHTPOJS 3a COAEpXKaHUEM
MECTULUOB B IPOAYKTAX MUTAHUS.

3akiarouenue. [lepecMoTp W axTyanusamusi KOJUYECTBEHHBIX HOPM MECTUIUIOB C Yy4YETOM
pexomenaauuii BcemupHo#l opranmsaumu 3xapaBooxpaHeHus (BO3) u npyrux MexayHapOIHBIX
opraHmzanuii kpaiiHe HeoOXxomumbl. IlecTUruabl MOTYT MPOHMKATH B OpPraHU3M 4YeloBeKa
Pa3NIUYHBIMU CIIOCOOAMHU: TMEPOpaibHO, MEPKYTAaHO M yepe3 JbIXaTelbHble MyTH. XPOHHUYECKOe
BO3/IEMCTBHE MECTUIMI0B MOXET IMPHUBECTH K PA3BUTHIO CEpbE3HBIX 3a00JIeBaHUM, BKIIOYAs pak,
HapyLEHUs PENPOAYKTUBHON (PYHKIMH, TOPaKEHUS HEPBHOM CUCTEMBI U T.11.
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PESTICIDE RESIDUES IN FOOD OF PLANT ORIGIN: REGULATION,
EXPERIMENTAL STUDIES

A.A. Samarina, L.V. Kirichenko
Academician Ye.A. Vagner PSMU Ministry of Healthcare of Russia, Perm

Introduction. In today's world, agriculture plays a key role in ensuring food security and meeting the
food needs of the population. Pesticides are widely used in the world to protect plants from pests and
diseases, increase yields and preserve the quality of agricultural products. However, their intensive
use in agriculture can lead to the accumulation of residues of these substances in food products, which
poses a potential threat to human health.

Objective: to compare the accumulated experience of domestic and foreign literature data on the
regulation of pesticide residues in food products of plant origin to assess the level of awareness and
the amount of available data on this issue.

Materials and Methods. The number of analyzed sources - 92, of which 37 were selected for review,
including scientific publications presented on the following Internet resources: eLibrary, PubMed,
Cyberleninka, “ConsultantPlus”, published in the period 2019-2023. The selection of sources was
carried out in accordance with the PRISMA criteria.

Results. This article presents an extensive review of both domestic and foreign literature. By
analyzing the international experience in scientific advances in the field of pesticides, it can be stated
that domestic experts face limited access to innovative methods of analysis and modern technologies,
which makes it difficult to gain an in-depth understanding of the mechanisms of pesticide effects on
the human body.

Discussion. The problem of pesticide control in food is a global challenge that requires our close
attention. It is important to strengthen international cooperation, share experience and research
results, and jointly develop and implement new methods of pesticide control in food.

Conclusion. Revision and updating of quantitative standards of pesticides taking into account the
recommendations of the World Health Organization (WHO) and other international organizations is
extremely necessary. Pesticides can enter the human body by various routes: orally, percutaneously
and through the respiratory tract. Chronic exposure to pesticides can lead to the development of
serious diseases including cancer, reproductive disorders, nervous system damage, etc.

Key words: pesticide residues, food products of plant origin, regulation, research

BBegenne. B CcOBpeMEHHOM MHpE CEIIBCKOE XO3SIIICTBO HUIPAaeT KIKYEBYIO pPOJb B
o0ecreYeHnn MPoI0BOJILCTBEHHOW 0€30MacHOCTH U YAOBJIETBOPEHUH MOTPEOHOCTEN HAceNeHHs B
MPOAYKTaxX MUTaHuA. llecTULHIBI IHUPOKO HCHONB3YIOTCS B MHUpPE A 3alIMThl PAacTeHUH OT
Bpeautenet u Oone3Hel,  yBENMYEHHUS  ypOKaWHOCTM U COXpAHEHHs  KauecTBa

CEIIbCKOXO03MCTBEHHOM MMPOAYKIIUH. O)IHaI(O X HWHTCHCHUBHOC MHCIIOJb30BaHUC B CCIIBCKOM
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XO3SIHCTBE MOXKET HNPUBECTH K HAKOIUIEHHWIO OCTATOYHBIX KOJIMYECTB ITHX BEIIECTB B IHILEBBIX
IPOAYKTAX, YTO IPEJCTABISET NOTEHIMAIBHYIO YIPO3Yy IS 30POBbs YEJIOBEKA.

[lecTunmapl — 3TO BELIECTBA MJIM CMECH BEIIECTB, MCIIOIb3YEMbIE B KAUECTBE PETYJISTOPOB
pocTa pacTeHui, pepoOMOHOB, 1EPOTHMAHTOB, IECUKAHTOB U (PyMUTAHTOB, U MIPETIAPATHl XUMHUECKOTO
WA OHMOJIOTHYECKOr0 MPOUCXOXKAECHUS, IPpeHa3HaYeHHbIe 17151 60pbObI C BpEIHBIMU OpraHU3MaMu
[1]. OcrarouHbIMU KOJTMYECTBAMH MECTUIINIOB HA3bIBAIOTCS CICIbI XUMUUECKUX BEIIECTB, KOTOPbIC
COXPaHSIOTCS B MPOJYKTAaX mocie ux 00padoTku. X mosiBieHue MoKeT OBbITh BEI3BAHO PA3TUYHBIMU
(akTopamMu, TAKMMHU KaK: HETIPABHILHOE IPUMEHEHHUE, YCTOWYMBOCTH K BO3/ICHCTBUIO OKPYXKAIOIIEH
Cpezbl, HapyllIeHUEe CPOKOB OXHJaHUs rnepen cOopoM ypoxas u T.1. I[IpoGiema perinameHTanuu
OCTaTOYHBIX KOJIMYECTB NECTULUAOB B IHILEBBIX MPOJIYKTAX SBIISETCS AKTyaJbHOW Kak JUIs
OTEUYECTBEHHOM, TaK W Ul 3apyOexHOW MpPAKTUKUM M HOCUT KOMIUIEKCHBIM xapaktep. MIMeHHO
MOSTOMY TI€pel COBPEMEHHBIM MHPOM CTOMT 3ajlaya CO3/JaHWsl KadyeCTBEHHOIO aHaln3a u
MOHHUTOPHHIA 32 OCTATOYHBIMHU KOJIMYECTBAMU IECTUIIMIOB B IMUILEBBIX MPOIYKTaX PACTUTEIHLHOIO
IIPOUCXOKICHUS.

LleJsib - CPaBHUTH HAKOIUICHHBIN ONBIT OTEUYECTBEHHBIX U 3apYOCKHBIX JTUTEPATYPHBIX JAHHBIX
[0 PErJIaMEHTAllMU OCTAaTOYHBIX KOJMYECTB MECTUIUIOB B NMHIIEBBIX MPOAYKTAX PACTUTEIHHOTO
IIPOUCXOKACHUS JJIsl OLIEHKH YPOBHS OCBEIOMIIEHHOCTH M 00béMa UMEIOLIUXCS IaHHBIX 110 JTaHHOH
npobiemMaTuke.

MeToanka Hanucanus 063o0pa. KonmmuecTBo npoaHaIM3MpOBAHHBIX HCTOYHUKOB JINTEPATYPHI
— 112, u3 KOTOPBIX 7151 00630pa 0TOOpaHkbl — 37, B MX YUCIIC HAYYHBIE ITyOJTUKAIIH, TIPEACTAaBICHHBIC
Ha CIeAyIOIMX HWHTepHeT-pecypcax: eLibrary, PubMed, Cyberleninka, «Koucymnbrantllmocy,
onyOnukoBaHHble B nepuoa 3a 2019-2023r. KpurepusiMu BKIIIOUEHUS JUIsI HAMCAaHUS 0030pHOM
CTaThU SBJSUTUCH KIIFOUEBBIE CII0BA: «OCTATOYHBIE KOJIMYECTBA IECTUILIU/IOBY, «ITUILEBbIE TPOIYKTHI,
«PAaCTUTENBHOE TIPOUCXOXKICHHE», «PErJaMEHTALUs», «HCCIEIOBAaHUA», a TaKkkKe IEepUuos
nyOMKanuu 3a mociensue S5 er. M3 BeIOOpKH OBIIIM MCKITIOYEHBI CTaThH, KOTOPBIE HE OTHOCHJIMCH
K Ienu o030pa, a TakkKe CTaTbU C OTCYTCTBHEM YETKO C(HOPMYIMPOBAHHBIX BBIBOJOB, CPOK
nyosiukanuu 6osnee 5 ner. OTOOpP MCTOYHMKOB OCYIIECTBIISICS. B COOTBETCTBHHM C KPUTEPHSIMHU

PRISMA (puc. 1).
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[LononuutensbHbie ny6anKauum,
MAeHTMOULMPOBAHHbIE Yepes Apyrue
UCTOYHUKHU
(n=18)

Ny6aunkauum, naeHTUGUUMPOBaHHbIE
yepes nouck B 6asax faHHbIX
(n=94)

My6aukauum nocne yaanenus aybamkaros (n=99)

My6anKauum, npoluesime CKPUHUHE

(no Ha3saHmio U pesiome) UckntoueHHble nybankaumm
(n=44) (n=55)
ITOTHOTEKCTOBBIE CTAThH, OLICHEHHBIE T —
Ha MPHEMJIEMOCTH* H BKIIIOYEHHBIE B CTaTbM, ypPOBEHb COOTBETCTBA
HTOrOBBIH AHAIIH3 110 npobaemaruke HU3Kul (n=7)
paccMaTpuBaeMOMy BONIPOCY
(n=37)

Pucynok 1. biok-cxema nu3aiiHa cuctemaruieckoro o63opa mo PRISMA

Poccuiicknii  onbIT. JIeHCTBYIOIIMK IPOLIECC MOHUTOPUHIA OCTAaTOYHBIX KOJIMYECTB
IIECTULUIOB HE MMEET YE€TKO BBIPAJKEHHOIO M LEJICHAIIPABJICHHOIO XapakTepa, KOMILIEKCHOTO
[0/IX0J1a K IpobiieMe U3yyeHus MECTULIUI0B, HE perylaMEHTUPYEMBIX Ha Tepputopun Poccuiickoit
denepanuu (PD).

OOHapy)xeHue He3asBJICHHbIX IECTHLMOB B MHUINEBOM NPOIYKIMH, OTCYTCTBYIOIIHUX B
o(pULMaANBHBIX CIUCKaX pa3pelleHHBIX K HCIOJIb30BAaHUIO BELIECTB, SIBJISETCS CEPbE3HBIM
HapyIlIeHUEM, YIPOKaIoIUM 0€30MacHOCTH MOTpeduTesneit [2]. DTO CBUIETETBCTBYET O CUCTEMHBIX
npobieMax M HEJOCTaTKax B IIPOIECCE JIEKJIapUpPOBaHUS COOTBETCTBHSI, IMPEAYCMOTPEHHOIO
TexnuueckuM pernameHToM TamoxkeHHoro coro3a (TP TC) "O 0Ge3omacHOCTH MHUIIEBOU
npoaykiun". CornmacHo tpeboBanusm TP TC 021/2011, 3asBuTens npu JIeKIapUPOBaAHUU
COOTBETCTBHUSI MHILIEBON MNPOIYKIUU O0053aH TNPEJOCTaBUTh TOJHBIA aHalIM3 TEXHUYECKOU
JOKYMEHTAIH, BKJIOYasi CBEJIEHUSI O MPUMEHEHUH MECTUIII0B U arpOXMMHUKATOB Ha BCEX 3TaIrax
IIPOU3BOJICTBA, XPAaHEHUS U TPAHCIOPTHUPOBKU CHIpbs M TroToBOM mpoaykumu [3]. OnHako Ha
NPAaKTUKE 3a4acTyl0 BBIABIAIOTCA CJIy4yad, KOrja Takas uWHpopManus OTCYTCTBYeT WIH
MIpeIoCTaBIIeHa He B MTOJIHOM 00beMe. Crabblit KOHTPOJIb CO CTOPOHBI AKKPETUTOBAHHBIX OPTAHOB 110
cepTu(UKalMKM ¥ UCTBITATENIbHBIX JTAOOPATOPUI MOXET MPUBECTU K MPOBEICHUIO HEIMOJIHBIX WU
HEKaYEeCTBEHHBIX MCCIEA0BaHNN. B pe3ynpraTe 3aBUTENb NOMYUYaET JAEKJIapalio COOTBETCTBUS Ha
MPOAYKIMIO, KOTOpass (paKTUYECKH HE COOTBETCTBYET 3asBICHHBIM TpeOOBaHUSAM O€30MacHOCTH.

OTcyTCTBI/Ie JOCTOBEPHBIX CBG)ICHI/Iﬁ 0 MNPUMCHCHHU MNECTUIHUIOB HC TOJBKO CO3AaCT PHUCK IJIA
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3II0OPOBbsI TOTpeOUTENEH, HO U TOJAPHIBACT JIOBEpUE K CHUCTEME JCKJIAPHPOBAHUS COOTBETCTBHSL.
He3asiBiieHHBIC TECTHIMIBI MOTYT UMETh pa3iMyHble TOKCHYeCcKHe 3P (eKThI, BKIOYas MOpaKECHUE
HEPBHOM CHUCTEMBI, IEYECHHU, TIOYEK U IPYTUX OpraHoB. JmurenpHoe noTpediieHre TaKuX MPOIyKTOB
MOJKET MPUBECTU K XPOHUUCCKUM 3a00JICBAHUSIM U CHIDKCHHIO KauecTBa u3Hu [4].

C TOYKHM 3pEHHUs XMMHKO-aHAJHUTHUYECKOTO IIOJX0Ja OIpPEIeICHUE MECTUIUIOB SIBISCTCS
CIIO’)KHOM 3a/laueil u3-3a X pa3HooOpasus U pa3auuuil B (GU3NKO-XUMHUECKUX CBOHCTBAX, KOTOPBIC
MOTYT OBITh HACTOJIBKO 3HAUUTEIBHBIMHU, YTO pa3paboTKa €IUHOT0 AITOPUTMa MIPOOOTIOATOTOBKY U
aHaJM3a JUIsl BCEX KJIACCOB CTAHOBHUTCS HEBO3MOXKHOM.

ITo odummaneapiM nmanHpiM Ha 03 ampens 2024r. B Poccuiickoii denepanuu  ObLIO
3apErUCTPUPOBAHO 762 pa3pelIEHHBIX K IPUMEHEHUIO MPEMAPATUBHBIX (POPM IECTUIIMIOB, BKIFOYAs
OT/ICJIbHBIC U CMEIIIAHHBIE 10 JICHCTBYIOIIEMY BELIECTBY, a TAKXKE PEryJIATOPbI pocTa pactenui [5,6].

B coBpemennoidi Poccum  orcyrctByer  addexTuBHAasZ ~ cucTeMa  OOHapYKEHUs
HEpErJIaMCHTUPOBAHHBIX TIECTUIIUIOB B IMMUAIICBBIX IPOJAYKTaX PACTHTEIBHOTO MPOUCXOXKICHHS. DTO
KpUTHYECKass Tmpo0iieMa, TOJpPhIBAIOIIAS HAJISKAINIMA KOHTPOJIb KadecTBa M 0O€30MacHOCTH
MIPOYKTOB IMUTAHUS. B OTIMYHE OT MHOTHX Pa3BUTHIX CTPaH, B PoCCHE HET 4YeTKHX KOJMYEeCTBEHHBIX
HOPM, ONPEICIISIONINX JOIMYCTHMbIC YPOBHHU MECTULUIOB B IMHIIEBBIX MPOIYKTaX PACTUTECIHHOTO
pOUCXOXKACHUs. [laHHbII TPo0eIT co3aeT Cephe3HbIC TPYAHOCTH JIJISl OLICHKHU BIIUSHUS TIECTUIUIOB
Ha 37I0pOBbE HaceneHHs. Jlaxe Mpu HANMYUU METOAMK OOHApYyXEHHs HEBO3MOXXHO YCTaHOBHUTb,
MPEBBINIACT JIU COJCpPYKAHUE TICCTHUIMOB JIOMYCTUMBIC TPAHUIBI U K KAaKHM PUCKAM 3TO MOXKET
npuBecTH. OTCYTCTBUE KOJUICCTBEHHBIX HOPM 3aTPYAHSIET OIICHKY 2P ()EKTHBHOCTH MEp I10 3aIIUTE
pacTeHHMIA M YIIpaBIICHUIO iecTuiinaamMu. depmMepbl U TPOU3BOIUTEIN HE UMEIOT YSTKUX OPHCHTHPOB,
a KOHTPOJIMPYIOIIIHE OpTaHbl CTATKUBAIOTCS C TPYIHOCTSIMH IPHU MTPOBEPKE COOTBETCTBUS MPOTYKITUU
YCTaHOBJICHHBIM TpeOoBaHusM [7-9].

B ycnoBusix orcyreTBHs 3G )EKTUBHOTO KOHTPOJIS 32 HEPETJIAMEHTHPOBAHHBIMY TIECTHITHIaAMU
CYIIECTBYET 3HAUUTENBHBIA PUCK MOTPEOICHUST HACEIEHUEM MPOIYKTOB C HEAOMYCTHMO BBICOKHM
YPOBHEM TOKCHYHBIX BEHIECTB. DTO MOXKET MPHUBECTH K CEPHbE3HBIM MOCIEICTBUAM AJIs 310POBbS,
HA4YMHAS OT JICTKUX OTPABJICHHUM W aJUIEPTHMUECKUX PEAKIUil 10 OHKOJIOTUYECKUX 3a00JIieBaHUU U
PENPOAYKTUBHBIX HapylmieHUH. HeraTuBHOE BIMSIHHUE ITECTUITUIOB Ha 3JI0POBbE HE OTPaHUYUBACTCS
NPSIMBIMH TOKCHYECKUMH 3 dexTamu [8].

HccnenoBanust MOKa3bIBAlOT, UYTO Jake HHU3KHE YPOBHH MECTHIMAOB MOTYT HapyllaTh
SHAOKPUHHYIO CHUCTEMY, CHIDKATh MMMYHUTET W BBI3BIBATH JAPYTHUE€ CKPBITHIE MPOOIEMBI CO

3n0poBbeM [9].
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Muorue crpanbl, B ToMm uucie Coemunéunbie Illtater Amepuku (CIIA) u crpaHs
EBponeiickoro Coro3a, yxe JaBHO YCTaHOBWJIM CTPOIME€ HOPMBI M CTaHJIApThl COJEpIKAHUSA
MECTULUIOB B MMUIIEBIX MPOIYKTAaX. ITH HOPMBI PETYJISIPHO IIEpECMATPUBAIOTCS M OOHOBIISIIOTCS HA
OCHOBE IIOCJIEIHUX HAYYHBIX JTAHHBIX.

Hampumep, B CIIIA ArentctBo mo oxpaHe okpyxkawmiei cpeapl (OOC) orBedaer 3a
OIpEeIeJIEHUe MAaKCUMAJIbHO JIONMYCTUMBIX ypoBHeH (MJIY) mecTHUIMIOB B pa3iMyHBIX IMHUIIEBHIX
npoayKTax. Pa3BuUThIE CTpaHbl TAaKXKe pacHojararoT Hepe0BBIMU METOAaM1 OOHAPY>KEHUS U aHATTN3a
MECTULUIOB, YTO MO3BOJISIET (P (PEKTUBHO KOHTPOIUPOBATH COJIEPKAHIE ATUX BEIIECTB B MIPOAYKTaX
nuTaHus. braaronaps stomy norpedureny Moryt ObITh yBepeHbl B 0€30MaCHOCTH yNOTpeOisieMoi
umu i [10].

OTCcyTCTBUE KOJMYECTBEHHBIX HOPM M METOJUK OOHApYKEHUsS NECTHLMJOB B MHUIIEBBIX
MPOAYKTaX PacTUTEIBHOTO MPOUCXOXKIEHHUS B Poccuu mpensTcTBYeT MPOBEACHUIO HEOOXOIMMBIX
HCCIICIOBAaHUM 1O OLIGHKE BO3JCHCTBHS JAHHBIX XUMHUYECKUX BELIECTB HA OpPraHU3M 4YeJOBEKa.
Henocratok [aHHBIX O KOJIMYECTBEHHOM COJAEP)KAaHUU TECTHLMIOB 3aTPyIHSET IPOBEICHUE
HKCIEPUMEHTOB Ha OMOJOTMYECKHX MOJEINSAX, TAKUX KaK KPBICHI, KOTOPHIE MOTJIH Obl IOMOYb B
OLICHKE BpPEJHOTO BO3JEHCTBUS MJI 4YEJIOBEKa M BO3MOXKHBIX OTHAJIEHHBIX IOCIEICTBUHI s
reHodonza [11]. B takoii cuTyalnuu ycTaHOBJICHHUE MPSIMOW CBS3U MEXKIY YPOBHEM IECTHUIHIOB B
MUIIEBBIX NMPOIYKTaX M 340POBbEM YEJIOBEKA CTAHOBUTCS 3aTPYAHUTEIBHBIM, YTO MOJYEPKHUBAET
HE0OXOIMMOCTh pa3padOTKU M BHEAPEHUS COOTBETCTBYIOUIMX CTAaHJApPTOB U HOPMATHBOB MJIs
obecrieueHns: 0€30MaCHOCTH HIIEBBIX TOBAPOB U 3aIMTHI 3J0POBbs HaceaeHus [12].

3apyOexubiii onbIT. [Ipobimema peryiiaMeHTaMu MECTULUIOB B MPOAYKTaX MUTaHUS
PacCTUTEIBHOIO NPOUCXOXKACHUS U BIUSHUSA UX Ha 30POBbE HACEJEHUS 3aTParuBacT HE TOJIBKO
Poccuiickyro @enepanmto, Ho 1 EBponty, AMepuky u A3uro. IMEHHO MOATOMY B HACTOSIIEE BPEMS
MOJINTUKA BCEX CTPAaH MHpa HalpaBiieHa Ha CO3/IaHHE ONTUMAIbHBIX YCIOBUW U aJrOPUTMOB IS
JOJDKHOTO MOHMTOPHMHTA M KOHTPOJIS 33 COJIEP)KaHHWEM OCTAaTOUHBIX KOJIMYECTB INECTULIMIOB B
MUIIEBBIX TpoaykTax [13].

CornacHo MUpPOBOW CTAaTUCTHKE, B HacTrosiiee Bpems cymecTByeT Oosee 1000 pa3nuuHbIX
HEU3YYEHHBIX IPOJYKTOB TpaHC(HOpMALIMK MTECTUIIIOB.

B EBpomne nposenu 0630p, KOTOPBIN COEpKall JaHHBIE O HEMPEeIHAMEPEHHOM 3arpsi3HEHUN
OKpY>KaloIllel cpeipl MecTuluaamMu. Tak nccieroBaTeNn ONPEAeIniIn, YTO CYIECTBYET OTPOMHOE
KOJINYECTBO MyTeH HENpeTHAMEPEHHOTO M TEXHUYECKH HEeH30€KHOTO 3arpsi3HEHHUsS OpraHMYeCKHX

MPOAYKTOB NUTAHUA CUHTCTUYCCKUMH INECTULIUIAMU. B X0J4€ JaHHOIo MCCICA0OBaHUA OBLI JOKa3aH
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MEePEexX0/l BCEX CYLIECTBYIOMIMX MPOIYKTOB TpaHC(HOpPMAIUU MECTUIMIOB B MUILEBYIO LIEMOYKY, YTO
YKa3bIBaeT Ha MOTEHIIUAIBHBIN PUCK 3arpsi3HEHHUs BCEX OpraHn4YecKuX KynbTyp. B HacTosiee Bpems
B EBpome mnpoBoauTCS MPOEKT, B KOTOPOM COOMPAIOTCS JI0KAa3aTeIbCTBA MPUCYTCTBHS BCEX
BO3MOXXHBIX OCTATOYHBIX KOJUYECTB MECTULHJIOB B NPOAYKTAX IUTAHUS PACTUTEIBHOIO
MIPOMCXOKIACHUS U OI[CHUBACTCS BEPOSATHOCTh MX HEM30€XKHOro 3arpsisucaus [14,15].

B Awmepuke ogHuUM M3 CHOCOOOB KOHTPOJISI 32 KOJMYECTBEHHBIMM HOPMaMU MECTHIIMIOB
ABIISICTCA METOJ] aHaJM3a HECKOJIBKHX OCTAaTKOB, OCHOBAaHHBIX Ha XHJKOCTHOW Xpomartorpadpuu-
TaHJEMHONW MAaccC-CIIEKTPOMETPUHU Il OAHOBPEMEHHOI'O OIPENEICHUs IOJSPHBIX IE€CTULIUIOB.
VY4yeHble JeNalT akleHT Ha TOM, YTO WMEHHO HCHOJb30BaHHE KOMIUJICKCHBIX aHATHUTUYECKUX
METOZIOB UTPAET pelIalollee 3HAYeHHE B IOCTHKEHUH JIOJKHOTO YPOBHS KOHTPOJIS 32 IPOAYKTaMU
TpaHchopMaIK IECTULIUAOB U BO3JICHCTBUS KOHKPETHBIX OMOMapKepoB B MaTpUIIax yenoBeka [16].

LleHTp naHHBIX Macc-CHEKTPOMETPUHU PaclOiOKEH B INIaBHOM Kamnyce B IeiitcOepre, mirar
Mbpunena. Ydensle 1eHTpa pazpabotanu MexayHnapoanyro 6ubianoreky Nist mass spectral library
Ui 00pabOTKU JaHHBIX O KOJIMYECTBEHHOM COJEP>KAHUU OCTATOYHBIX KOJIWYECTB MECTHUIIHIOB B
npoaykrax nuranus [17]. Ha nanneiii momeHT B Poccum Bpaunm oOmiel rUrveHbl HE MOTYT
HCIIOJIb30BaTh 3Ty CUCTEMY JJIsl OLIEHKH PEe3Y/IbTaToOB.

Cpenu psina cTpaH A3uM, TakuX Kak AseipOamkaH U ApMeHHs, 0CO00H MOMYISIPHOCTHIO
II0JIB3YETCS TUIIOTE3a O Pa3JeJICHNN NIECTULINOB Ha HELIETIEBbIEe BUbI. B Hell yueHble onnparoTcs Ha
HCTOPUIO MPOUCXOXKACHNS XUMHUECKHUX BEIIECTB U MOJEKYJISAPHYIO MHILIEHb MecTUIaa. [ maBHOM
L[eJIbI0 TUIIOTE3bI SBIIAETCS OINpPEEICHUE CBA3M MEXIY BO3JIEHCTBUEM MPOIYKTOB TpaHchopMaluu
MECTUIIM/IOB U PUCKOM HEBPOJOTMYECKUX U OHKOJIOTHYECKHX 3a0o0eBanuii y moseit [18].

HccnenoBanue, npoBenéHHoe Ha Oa3ze YHuBepcureTa mTara Kosopano, mokasano, 4To
Hauboyiee 4YacTO HCHOJb3yeMBbIM MECTHLHIOM, Kak B AMepuke, Tak U B Poccum, sBisercs
XJIOPIUPHUPOC, OCTATOUHBIE KOJIMYECTBA KOTOPOTO YacTo OOHApYy>KMBAIOTCS B COCTaBE MPOIYKTOB
nutanus pacturenbHoro npoucxoxaeHus. Ho 8 CIIIA Bo3zeiicTBue xiopnupudoca Ha OpraHu3M
YeJI0BEKA CUMTACTCS N3YUYEHHBIM. XJ1opnupuoc ObLI 3aMpelieH K UCIOIb30BaHUIO B IPOU3BOJICTBE
npoaykroB nutanus B EBponeiickom Coroze B 2020r. K coxaneHuro, 3T0 COEIMHEHUE BCE €Ile
MIpUMEHSIETCS B IPYTUX 4yacTsxX Mupa. B Amepuke 3a0KyMeHTHpOBaHa OCTpasi renaroTOKCUYHOCTh
xJyioprupudoca. ABTOpPbI CTaThU AJISl YTBEPKIACHUS CBOETO pe3yibTara MPUBOAST HAyYHbIE OTYETHI C
ornucaHueM dpQPeKToB NeCTULIUIA, TPUBOIIIINM K H3MEHEHHIO KaK B OKpPYXKAIOLIEH cpelie, Tak U Ha
KJIETOYHOM, TKAHEBOM YPOBHSIX Yy Jtofieil 1 >kuBoTHBIX [19]. HecMoTps Ha BbIX0J XJoponupudoca ¢

pBIHKA, OH OOHApy>KMBaeTCs B MPOAYKTAX MUTAHUS, YTO JAeT MpeACTaBlieHHe 00 OMACHOCTAX U
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pUCKax ISl 37I0pOBbSl YeJOBEKa B BHUIE PENPOAYKTHBHOM TOKCHMYHOCTHU, HEHPOTOKCUYHOCTU U
MyTarernHoro 3¢ dexra [20].

UYroObl MOATBEPIUTh MHEHHUE aMEPUKAHCKUX YYEHBIX O T€laTOTOKCHUYHOCTH XJopmupudoca
ATOHCKHE Y4YEHbIE IIPOBEIM JKCIIEPUMEHT HA MbILIAX, KOTOPbI T'MCTOJIOIMYECKH 0Ka3ajl, 4To y
KUBOTHBIX, 00paOOTaHHBIX XJIOPIUPUPOCOM, TKAHU IIEUEHU C MEHbIIIeH nponudeparuei ;KeITuHbIX
MIPOTOKOB M MEPUTYKTaIbHBIM (ruoOpo3om [21].

B AHruu yyeHbIMU U3 pa3HbIX CTpaH ObLIO IPOBEAEHO UCCIIEI0BAaHUE, KOTOPOE NOKAa3aio0, YTO
T(EHOKOHA30J1 YXYIAIIAeT Pa3BUTHE HEPBHOW CHCTEMBI Yy 3MOPHUOHOB pbIO — 3eOpbl. ['pymmsl,
MOJBEPTIINECs BO3ACHCTBUIO AU(PEHOKOHA307a, TMOKAa3add 3aBUCAIIME OT KOHIEHTpPAlUU
UHTHOUPYIOLINE TEHACHIIMM B YACTOTE CEpIEYHBIX COKpamieHuid u [iuHe Tena. CKopocTh
MasbopMalMi ¥ CIOHTAHHOE JIBIKCHHE SMOpPHMOHOB PBIOBI-3€0phl YBEIHMYMIHCh, a OIOPHO-
JIBUTaTeJIbHAsl aKTUBHOCTh CHU3WJIACH B IPYIINE C CaMbIM BBICOKMM ypOBHEM Bo3zeicTBus. Kpome
TOTO, SKCIPECCHs TEHOB, YYAacTBYIOUIMX B HEHpOpa3BUTHM, ObLIa 3aMETHO H3MEHEHA. OJTH
pe3yibTaThl MOKa3ald, 4To AW(EHOKOHA30J BIMSET HAa PAa3BUTHUE HEPBHOW CHCTEMBI, YPOBEHD
HEHpOMeMaTopoOB, aKTUBHOCTH (DEPMEHTOB U SKCIIPECCHIO HEMPOHHBIX T€HOB, YTO B KOHEYHOM UTOTe
MIPUBOAUT K aHOMAJIbHOM ONOPHO-/IBUraTe€IbHOW aKTUBHOCTHU HA PAaHHMUX CTAIUSAX Pa3BUTHS PbIObI-
3e0pbl [22,23]. Takxke yueHbie U3 SMOHUH MBITATUCH 1I0KA3aTh CBSA3b MEK/Y MMOBBIIIEHHBIM PUCKOM
CepACYHO - COCYIUCTHIX 3a0o0jeBaHMN W AeWCTBUEM IU(PEHOKOHA30J1a, HO, K COXaJIEHUIO, OBLIO
yAEJIEHO Majo BHUMaHHUS MEXaHM3MaM, JIEXKAIlUM B OCHOBE 3TOH accoluanuu. DKCHEPUMEHT Ha
prI0e-3e0pe okazaiics HeylauHbIM [24-26].

CornacHo MexyHapoaHOM OMOIHOTEKE ONpeeIICHbI IPEACIIbl KOJIMYECTBEHHON OIEHKH IS
nudeHoKoHa3o1a 1 onpenenéHHbix coproB vas: 0,001 Mr/kr B cBeXMX YalHBIX JHCThAX U 4ae U
0,0002 wmr/nm B 4aiiHoM wuH(y3uH. IloTeHuManbHas yrpos3a 310pOBbIO YENIOBEKa, CBs3aHHAs C
ynoTpeOiIeHreM Yasi, COIep Kalllero 0OCTaTOYHbIE KOJM4ecTBa qU(EHOKOHA30J1a HE3HaUuTeIbHa. TeM
HE MeEHee, MPUCYTCTBUE AU(PEHOKOHa30Jla B (PPYyKTax U OBOIIAX, KOTOPbIE HEOOXOIWMBI IS
©XKEHEBHOTO PaIlOHAa, BHI3BIBAET OECIOKONCTBO, C BEPOSTHOCTHIO pucka 158% [27].

Tak ke, kak u B Poccun, B Kurae mpoBeneHo ucciaenoBaHue 0 U3YHYEHHIO IOIOCTPOIO
TOKCHYECKOTO BO3JECHCTBUS JSAMOJA-IIUTaIOTpUHA Ha MODKEIYIOYHYIO JKeJie3y, BBI3BIBAIOLIETO
TOKCUYHOCTh M JMUCPETY/ISALMI0O MeTaboiau3Ma Imioko3bl B mnedeHu. B Kurtae Takxke wuzyumnu
BO3/ICHCTBHE MECTUIMIa HA METa0OIU3M IMEUEHOYHOM TIIIOKO3Bl Y B3POCIBIX KPBIC-aJIbOMHOCOB.
Pe3ynprartel moOKa3anM TUNEPIIMKEMHUIO W TUIOMHCYJIMHEMMIO. AHAIM3 COCTOSHUS IIEYEHU

MIPOJIEMOHCTPHUPOBAJ SBHOE HAPYIIIEHUE MTEYCHOYHBIX (PEPMEHTOB META00IN3MA TIIFOKO3bI, CHIDKCHHE

108



HayuHo-nipakTH4eCcKuil pereH3upyeMbli KypHAI
"CoBpeMeHHBIC TTPOOTIEMBI 3IPAaBOOXPAaHEHUS U MEAUITUHCKOM cTaTuCcTUKH" 2024 1., Ne 5
Scientific journal "Current problems of health care and medical statistics" 2024 r., Ne 5
ISSN 2312-2935

COJZIEp)KaHMsl TJIMKOTeHa, NMMPyBaTa M TMOBBIINICHWE KOHIICHTpAlUK Jiaktara. KpoMe Toro, ocTpoBKH
MTOJKETYIOYHOM JKeJIe3bl JEMOHCTPUPOBAIH JIETCHEPATUBHBIC U3MEHEHHS M MOTEPIO P-KiIeToK [28-
32].

B bpa3zwinu HaxkoIUIEHHBIE JAHHBIE YKa3bIBAIOT HA TO, YTO BO3JCHCTBUE NECTUIUIOB B
KPUTUYECKUH TEePUOJI HEUPOPA3BUTHS IOBBIIIAET BOCHPUUMYMBOCTE KO MHOTHM 3a00JICBaHUSM,
BKJIFOYAsi PAcCTPOMCTBO HEUPOPA3BUTHS, M3BECTHOE KaK PACCTPOMCTBO ayTHCTHYECKOTO CIIEKTpa
(PAC). B mocnenHue HECKOJBKO JIET BBIABUTANACH THIOTE3a O TOM, YTO JUCOMO3 MHUKPOOHOTHI
KMILIEYHUKa urpaer Oonpliyto posib B aTtHonarorenese PAC. HenaBHO HOBbIE HCCIIE€OBAaHUSA
MOKa3aJik, 4YTO MHKpPOOMOTa KHIIIEYHHKA MOXKET OBITh BOBJCUYCHA B HEBPOJOTHYECKUE H
MoBeICHYECKUE JIe(DEKThI, BRI3BAaHHBIC MTECTHIIMAaMH, BKIto4ast cumnToMbl PAC [33-37].

PesyabTarhl. CucTeMa OIIGHKH YpPOBHS COOTBETCTBHS 3asBJICHHON MPOOJIEMATHKH ObLia
BHEJIPEHA C IEJIbI0 CPABHEHHS OTEYECTBEHHOTO M 3apYOCIKHOTO OIBITAa. 32 OCHOBY OLICHKH MPUHSTA
mkajga or 1 mo 5 Gamwios, rae 1 Oamn MHHMMaNIbHOE COOTBETCTBHE IpoOjemaTuke, 5 0aioB
MaKCHUMaJIbHOE€ COOTBETCTBHE IpobiemMaTuke. 1 6am1 (MUHMMaIbHOE COOTBETCTBHUE): HICTOYHUK HE
3aTparuBaeT TEMY HCCJIEAOBAHUS WJIM pacCcMaTpUBACT €€ KpalHe IMOBEPXHOCTHO, OTCYTCTBYIOT
BKHBIC aCMIEKTHI M KJIFOYEBBIC JaHHBIC. 2 Oaila (HU3KOE COOTBETCTBHE): MCTOYHUK KAcaeTCsl TEMBI,
HO JeJaeT 3TO (pparMEHTapHO, MPEACTABICHHBIC TaHHBIE U ApPTyMEHTHl MMEIOT OrpaHUYEHHOE
3HauYeHHUE Il uccienoBanus. 3 O6aa (CpelHee COOTBETCTBHE): HCTOYHHUK aJ€KBATHO 3aTparuBacT
OCHOBHBI€ aCMEKTHI MPOOJIEMATUKH, COJEPKUT TIOJIE3HBIE JAaHHBIE, OJTHAKO TPEOYET TOTOTHEHUM IS
0oJjiee OJHOTO MOHUMaHMs Bompoca. 4 0ana (BBICOKOE COOTBETCTBHUE): UCTOUYHUK MPEIOCTABISAET
3HAYUTENILHOE KOJIMYECTBO BAXKHOW MH(OPMAIIUU U aHAIU3UPYET KIFOUYEBBIE MPOOJIEMbI, MATEPUATTBI
aKTyallbHbl U Pa3yMHO CTPYKTYpHUPOBaHBI. 5 OalljioB (MakCHMalbHOE COOTBETCTBHE): MCTOYHUK
ryOOKO HcclelyeT TeMy, OXBaTblBa€T BCE HEOOXOJUMBIE AaCMeKThl, MPEIOCTABISET
HCUYEPIBIBAIOIINE JAHHBIC U BHIBOJIBI, CUNTACTCS HAJIC)KHOW OCHOBOH /IS JAIbHEHIIIET0 aHaIu3a. JTa
CUCTEMA OI[EHMWBAHMS MO3BOJUT YETKO KJIACCU(PHUIIMPOBATh UCTOUHUKH 0030pa U o0ecreduTs Oolee
s (dheKkTUBHOE HCIONb30BaHUE HH(pOpMAIUK i Oyaymux uccienoBanuil. Harmsanas tabnuma 1

JIEMOHCTPHUPYET paclpeneseHue HICTOUHUKOB 0030pa.
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NTOI'O BAJUJIOB: 98

IIpu cpaBHUTENBHON OLIEHKE CTENEHN HayYHBIX JJAHHBIX MUPOBOTO COOOIIECTBA 110 BOIIPOCAM
periaMeHTalul U 3KCIEePUMEHTAIbHBIX HCCIEIOBAHUNA OCTAaTOYHOIO KOJMYECTBA MECTHLMIOB B
MPOAYKTaX MHILEBOIO MPOMCXOXKIECHUS, IPOCIEKUBACTCS TEHACHIINS, B KOTOPOH OTpaXkaeTcs, 4TO
3apyOesKkHbIe HICTOUHUKH Oosiee HH(POPMATUBHBL: B KOJMYECTBEHHOM (3apyOeKHbIX JaHHBIX B 3,1 pa3a
OoJsibllle OTEUECTBEHHBIX) M B KadeCTBEHHOM (3apyOekHble HCTOUYHMKM B 3,6 pa3 Oomee
uHpopmaTuBHbI). [lomydeHHbIe JaHHbIE 3apYOEkKHOT0 HAYYHOTO COOOIECTBA MO3BOJISIOT BHEIPUTh
B OTEYECTBEHHYIO MPAKTUKy MHHOBAIIMOHHBIE METOJABl M TEXHOJIOTUU IJIs1 0o0jiee KOMIUIEKCHOTO
IOX04a K pEerIaMEHTAallMM NECTULHJIOB B INUUIIEBOM IpOMBIIUIEHHOCTH P®D. B TO *)e Bpewms,
YHUKaJIbHbIE XapaKTEPUCTUKU M OCOOEHHOCTH OTEUECTBEHHOI'O OIBITA MOTYT OBITh LIEHHBI JJIS
3apyOeKHbIX KOJJIET B 0OMEHE HaBbIKaMH, IPAKTUKAMH U 3HAHUSIMH.

Oo6cy:xaenue. [Ipobrema ocTaroyHbIX KOJUYECTB NECTUIMAOB B MPOAYKTAX MUTAHUSI — ITO
BOIPOC HE TOJIbKO 0€30IaCHOCTH, HO U JIOBEpHUsl K MULIEBOW MpoMbINUIeHHOCTH. HecmoTpst Ha To,
YTO MECTHUIM]IBI HEOOXOMUMBI 17151 3 (HEKTUBHOTO CETBCKOTO X03HCTBA, UX OCTATOUHBIE KOJINYECTBA
B IPOAYKTAaX MOTYT MpPEJCTaBIATh Yrpo3y Ul 30pOBbs deloBeKa. Pa3zpaboTka HOBBIX METOIOB
TpebyeT KOMIUIEKCHOTO mnoaxona. HeoOxomumo wu3ydyarh XUMHUYecKHe M (U3MUECKHE CBOWMCTBA
MEeCTUIUOB, pa3padbaThIBaTh HOBbIE aHATUTUYECKHUE METO/IbI U YCOBEPIIIEHCTBOBATh CYIIECTBYIOIINE

npuOOpHI IS aHaJIH3a.
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3akiilouenue. AHaIM3 HaydHOW JuTeparypsl B Poccuu u 3a pyOeoM CBHACTEIBCTBYET O
3HAYUTETIFHOM O0bEeME 3HAaHUW O MPOAYKTaX pacraja MEeCTULMIOB, METOAaX MX aHAJIUTUYECKOTO
OoOHapyXeHHUs, KOMMYECTBEHHBIX HOPMATHBAaX M HMX BIUSHUM Ha J1AaOOPAaTOPHBIX >KUBOTHBIX WU
yenoBeka. OnHaKo mapajoKcalbHBIM 00pa3oM B Poccum 3TH acmeKThl M3y4eHBI HEIOCTATOYHO
m1yooko. OmnpezneneHue KOHIEHTPAIMK MECTUIMIOB B PAa3IUYHBIX OObEKTAaX OKPYKArollel cpenbl
TpeOyeT HAJEeKHBIX U YyBCTBUTEIbHBIX aHAIUTUYECKUX METOIOB. B COBpeMeHHOIl Hayke BemyTcs
aKTHBHBIE pa3pabOTKM HOBBIX TOAXONOB K aHAJIMW3y TECTULUAOB, OCHOBAaHHBIX Ha
BBICOKOA(PEKTUBHOH kKHUIKOCTHOH Xpomarorpaduu (BOXX), macc-ciekrpomerpun (MC) u apyrux
MepeIoBbIX METO/AX. B Hallel cTpaHe MOTeHIMaNl 3TUX METO/IOB €Ill€ HEAOCTAaTOYHO PACKPBIT, YTO
OrpaHUYMBAET TOYHOCTb U CBOEBPEMEHHOCTb KOHTPOJS 33 COAEP)KAHMEM IECTHUIMIOB.
YcTaHOBNICHHE JIOMYCTHMBIX KOJIMYECTB MECTHIIMIOB UMEET OIPOMHOE 3HAYEHHUE Ui 00eCIIeUCHUs
0€30IacHOCTH 4elloBeKa. B pa3HBIX cTpaHax CyIIECTBYIOT CBOM COOCTBEHHBIE HOPMATHBBI, KOTOPHIE
MOTYT CYHIECTBEHHO paznuyarbcs. B P® Her aAeicTBYOIIMX HOPMAaTUBOB HECTAaHIAPTHBIX
MECTULIN/IOB B IPOAYKTAX MUTAHUS PACTUTEILHOTO MPOUCXOKAEHUS. VX mepecMoTp U akTyanu3anus
C yderoM pexkoMmeHmauuii Bcemupnoit opranmzanuu 3apaBooxpanHenus (BO3) u  apyrux
MEX1YHapOJIHbIX OpraHu3alui KpaiiHe HeoOxoaumbl. B Poccun KOMIIEKCHBIX HMCCIEI0BaHUM IO
OLICHKE BIUSHUS MECTHUIMIOB Ha 30POBbE HACEICHHSI HE MPOBOAMUIIOCH, YTO MPEJICTABISIET OO0

CYH_ICCTBGHHLII\/’I npo6en B 00CCIICUCHUH CAHUTAPHO-3IMUACMHUOJIOTUICCKOTO 6naron0nyq1/1${.
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