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AHHoTaumsA. M3BECTHO TMMUTHPYIOLIEE BIUSHUE MOTOAHBIX YCJIOBUHA Ha CEIbCKOXO-
3SIICTBEHHBIE KYJIBTYPBI, HO C DKOJIOTHYECKON TOUKH 3pEHHs BaKHA COXPAHHOCTh OHOJIOTHYe-
CKOTO pazHooOpasus (uromeno3os. B 2010-2020 rr. B paMKax NMOYBEHHO-MEIHOPATUBHOTO
MOHHUTOPHHTA OBUIN MPOAHATN3UPOBAHEI KIIMMATHIECKHE OCOOCHHOCTH TEPPUTOPHHU Psi3aHCKOi
Meruepsl ¥ OTCIIeKEHA HBOIONUSA (PUTOLEHO30B ABYX MEIHOPATUBHBIX OOBEKTOB Psi3aHCKOrO
u KnenukoBckoro paitoHoB Psizanckoii obmactu. Ps3sanckas Memiepa uMeeT psi KiIuMaTHIe-
CKUX OCOOCHHOCTEH BCIICACTBUE OTIMYUTEIBHBIX YEPT TEILUIOBIAr0OOECIIEYCHHOCTH, PEIIbe-
(ha, BIAXHOCTH BO3/AyXa W ApYyrux mnokazateneil. Ha menmopatuBHbeix 00bekTax Tunku-1I u
MaxkeeBCcKUii MBIC YCTaHOBJICHA BBICOKasl CTETICHb MTOKPBITHS, OOJIbIIas YUCIEHHOCTh 0COOCH,
HO Malloe KOJMYeCTBO BUJIOB. bollee BiakHas mouBa omnpejeiieHa Ha o0bekTe MakeeBCKUi
MBIC, YTO OTOOpa)K€HO B OOJbIIEH CTENEHU Pa3BUTHEM TpPaB, OTHOCAUIMXCS K TMIPOGUTHOMN
rpynne Alopecurus pratensis, Dactylis glomerata, Glyceria maxima u np., MeHee TpeboBa-
TeNbHBIC K BOJIC 3JIaKH BBHISBICHB Ha 00ObekTe TWHKHU-II, Hampumep Bromopsis inermis,
Dactylis glomerata, Festuca pratensis, Phleum pratense n np. O600m1as pe3ynbTaThl HCCIIe-
JIOBaHWH, YCTAaHOBJICHA TIEPBOCTEIICHHASI POJIb SKOJOTHUYECKUX (DAaKTOPOB HA SBOIIOLUIO (Hu-
TOIICHO30B MEIMOPATUBHBIX 00BEKTOB Psi3anckolt Memepsl.

KuioueBble c10Ba: KIMMar, moroja, OCyIIeHue, JIyT, (PUTOCOIUONOTITIECCKA MOHUTOPHHT
Hcropus craTbu: noctymwia B pegakipio 19.02.2021; npunsra k myOmuxarpu 15.05.2021.
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Abstract. The limiting influence of weather conditions on agricultural crops is known,
but from an ecological point of view, the preservation of the biological diversity of phyto-
cenoses is important. In 2010-2020, within the framework of soil-reclamation monitoring,
the climatic features of the territory of the Ryazan Meschera were analyzed and the evolution
of phytocenoses of two reclamation objects in the Ryazan and Klepikovsky districts of
the Ryazan region was tracked. Ryazan Meschera has a number of climatic features due to
the distinctive features of heat and moisture availability, terrain, air humidity and other indica-
tors. A high degree of coverage, a large number of individuals, but a small number of species
have been established at the Tinki-II and Makeyevsky Cape reclamation sites. More moist
soil was determined at the Makeyevsky Cape object, which is reflected to a greater extent
by the development of grasses belonging to the hygrophytic group Alopecurus pratensis, Dac-
tylis glomerata, Glycerria maxima, etc., less water-demanding cereals were identified at
the Tinki-II object, for example, Bromopsis inermis, Dactylis glomerata, Festuca pratensis,
Phlum pratense, etc. Summarizing the results of the research, the primary role of environmen-
tal factors on the evolution of phytocenoses of reclamation objects in the Ryazan Meschera is
established.
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BeepgeHue

AKTyambHOCTBh TEMBI OIIpeieieHa PelIeHHEeM BO3HUKIINX MPO0JieM BUIOBO-
ro ¢uropazHoodpaszus B Pszanckoit Memepe, siBistromeiicss yactpio Mermepckon
HU3MEHHOCTH. Melepckass HU3MEHHOCTb MPEJCTaBlIseT COOOW MOHMKEHHYIO
pPaBHUHY C OOJBIIMMM yYacTKaMu 3a00JIauuBaHUsl TEPPUTOPHUH, JIEKALIEH B MEXK-
nypeuse Oxu 1 Kisazsmel. B ee nponutom Okl 3anexu Topda, IOCTPOEHBI Mpe-
OpUATHSL U1 TOPGO100bIYH, HO, K COXKAJICHHIO, [TOCIIE MPEKpaIleHns UX padoThl,
YUYacTKH ocTajuch 6e3 pekyiabTuBauuu [1]. Ha Tepputopun Psaszanckoit Mermepst
(YHKIMOHHPYET HECKOJIBKO MEIMOPATHBHBIX OOBEKTOB, MOCTPOCHHBIX B Cepe-
auHe 1950-X 1T. ¢ 11enpio ocylIeHus: TOp(QSHBIX 3eMeNb U BOBJICUYEHUS UX B CEllb-
CKOXO3SIICTBEHHBIH 000pOT. OCyIIUTENbHBIE CUCTEMBI (PYHKIIMOHUPYIOT 10 CHX
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MOpP, HO HAXOJASATCS B PErPECCUOHHOM COCTOSTHUU M3-3a MPEKPALIEHUsI KOHTPOJIS U
yxoza 3a paboToi BCceX 3JIEMEHTOB. DTO OKa3bIBAa€T, B CBOIO OUEPE/ib, BIUSHUE HA
(UTOLIEHO3 TEPPUTOPUHU, KOTOpasi B MPOILIOM HCIOIh30BATACh B KaUECTBE KOP-
MOBBIX yrojauid. bombioe BiusiHEe Ha POPMUPOBAHUE U IBOJIOIIUIO JTYyTOBOM pac-
TUTEJIBHOCTH Ha COBPEMEHHOM JTale OKa3bIBaeT HeycToMuuBas noroga. Exeron-
HO Ha TCPPUTOPUHN ITPOUCXOAUT CAMOBO3TOPAHUC BEPXHETO CJIOA TOp(l)?[HBIX I104B,
B OCHOBHOM IPHUPOAHOTO XapakTepa.

Lenp nccrenoBanmii — aHaIM3 KIMMATHYECKUX OCOOCHHOCTEH TEpPUTOPHUU
Ps3anckoit Memiepsl, a Takke 3BOJIONUU (PUTOLIEHO30B ABYX MEIHOPATUBHBIX
00BekTOB Psizanckoro u KienukoBckoro paitoHoB Ps3anckoii 06macTw.

MaTtepuanbl u meToabl

OOBeKTbl HCCIEeI0OBAaHUI — YYacTKU JIyIOB Ha MEJIMOPAaTUBHBIX OOBEKTAaX
Tunku-11 Psa3zanckoro paiiona u MakeeBckuii Mbic KnenukoBckoro paiiona Ps-
3aHckoi obnactu (puc. 1).

Puc. 1. CoBpeMeHHbIN BUA, MarncTpasibHbIX KAHaNOB OCYLUNTENbHbBIX CUCTEM
Ha obbekTax TuHkM-Il 1 MakeeBCKkuin MbiC
Figure 1. Modern view of main drainage ditches at the facilities of Tinki-Il and Makeevsky Cape

MemmopatuBHbIid hoHx PsizaHckoro paiiona cocrapiser 4yTh Oornee 16 ThiC. Ta,
13 HUX ocyllueHHble — 6,178 Thic. ra, KnenukoBckoro paiiona — qyts Oonee 20 ThIC. Ta,
W3 HUX OCYyHIEHHBIE — MOYTH 15 Thic. Ta. OOBEKTHI HCCIIEOBAaHUI BHIOpAHBI TIPU
AQHAJIN3€ CXO0XKMX MCTOPUYECKUX NOYBEHHBIX M MEJIMOPATUBHBIX NaHHBIX. [louBa
00BEKTOB — TOp(sHAS HU3WHHBIX OOJOT HEBBICOKOTO YPOBHS IwIomopoaus [2],
YPOBEHb 3aJieTaHusi TPYHTOBBIX BoA OoT 90 mo 127 cm [3]. MapuipyT U3bICKaHUI
COCTaBJIEH B Ipoliecce OOCYXJeHUs U 0000IIeHHs] pe3yJIbTaTOB IMOYBEHHO-
MEJIMOPATUBHOTO MOHUTOPHUHTA, poBeneHHoro Hamu ¢ 2010 mo 2020 r.

B npomnecce nccnenoBanusi MpoBOAWICS HAyYHBIM JUTEpaTypHBIH 0030D,
HCTOJIb30BaNICh MHOTOJeTHHE oTueThl BHUMI MM, oTnenbHO paccMaTpuBaINCh
Hay4HbIE MyOJUKAIIMH PETHOHAIBHBIX YYEHBIX MO SKOJIOTHYECKUM, METHOPATUB-
HbIM U OOTaHHYECKUM BoOIpocaM. MeTeoposorniyeckie JaHHbIe 32 MHOTOJIETHUI
nepuo] mpenoctaBieHsl apxusomM BHUNIT'uM, obnacTHON OMOIMOTEKOW MMEHU
M. T'opbkoro, Ps3aHCKUM LEHTPOM MO THAPOMETEOPOJIOTUA U MOHUTOPUHTY OKpPY-
JKaIoIIel Cpebl; MPOAHAIN3UPOBAHBI HAYYHbIE MyOINKAUU POCCUICKUX U Peru-
OHAJIBHBIX YUCHBIX [4—6], 0000IIeHBI aBTOPCKHE METEOIaHHbIE TIPH MPOBEICHUN
3aMEpOB HAa aBTOMAaTMUYECKON METEOCTaHLMM, YCTAaHOBJIEHHON Ha JU3UMETpHUe-
ckoit ctaniuu B 100 M oT menmopaTuBHoro o0bekTa Tunku-II [7].
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N3yuenue ¢uopsl MPOBOAMIOCH HA IBYX MEINOPATUBHBIX OOBEKTaX B TeUe-
HUE JAecsaTH moyieBbix ce30HOB ¢ 2010 mo 2020 r. ¢ KoHIIA ampesis MO CEHTSIOPh
TPaJIULMOHHBIM MapLIPyTHO-PEKOTHOCHUPOBOYHBIM METOAOM B COYETAHUU C BbI-
OOpOYHBIM 00CIIETOBAaHHEM SKOTOIOB TIPH OPTaHU3ALUU YUYACTKOB 00CIIETOBAHMUS
wiomaneio 100 M%, cocTapieHreM (IOPHCTHYECKMX CIMCKOB, cbopom 200 mu-
ctoB repbapus [8]. XKuznennas gopma ycranaBimBanack no meroauke M.I'. Ce-
peOpsikoBa. belmu onpezeneHsl 3K0JI0rMYecKre IpynIbl pacTeHUi Jyra Mo OTHO-
LIEHUIO K BOJIE U NHUILE C ucrosib3oBaHueM kiaccudukanuii A.Il. Illennukosa,
J.H. IlpiranoBa 1 Apyrux UCClIeq0BaTeIeH.

«AxTuBHOCTH BHAOB» B mpexactasinennn b.A. IOpieBa paccmarpuBanach
KaK NMPEeBOCXOJCTBO BUIOB PAaCTEHMH-IOMHUHAHTOB B JaHHBIX JaHIMA(THO-
KJIIMMAaTHYECKUX YCJIOBHUSX C aJbHEUIIUM CpaBHEHUEM M0 S5-0ayuibHOM Tabnwuile,
yCOBepIIEHCTBOBaHHOM A.B. UnueBbiM.

Jns (hIopuCTHUECKOro CpaBHEHHIO CMEXHBIX YYaCTKOB JIyra IMOJCYUTAH
koapuuuent Kakkapa [9]:

Kj=ca+b-c, (1)

IZle @ — 9MCII0 BUJOB B OJJHOM (iope; b — yuciio BUIOB B Apyroi ¢iope; ¢ — ync-
JI0 BUJIOB, OOLTHX /IS IBYX (IIOP.

[Tpenensr koapduuuenta — ot 0 1o 1. Ecim Kj = 1 o0o3HauaeT mosHoe
cxoacTBO (iop, To Kj = 0 cBUIETEIBCTBYET 00 OTCYTCTBUU CXOKHMX BHIIOB. Pe-
3ynbTaT ymMHOXkanu Ha 100 %.

[Ipu u3yuenuu nyroBoro (pUTOLIEHO3a XapaKTEPU3YIOTCS CIEIYIOIINE MPH-
3HaKH €ro CTPYKTYpPHI:

— BUJIOBOM COCTaB — CIIMCOK BUJIOB pacTeHUH Ha s (IUI0ILAMAb), IEPBOHAYATILHO
(bukcupyroTcs HauboJiee paclpoCTPaHEHHbIE BUIBI;

— SIPyCHOCTb — HaJ[3€MHasl BbICOTA PACTEHUH C BBIJEIIEHUEM YEThIPEX BHUJIOB;

— BBICOTA — OMOMeTpHUecKue u3MepeHus no Jlakuny ¢ mocienyrouei cra-
TUCTUYECKON 00pabOTKOI;

— KU3HEHHOCTb — CTEIIEHb Pa3BUTOCTH BUAA, (pukcupyemas 1o 3-0ayuibHoi
LIKaJe.

B 3akirouenue onpenensyioch Ha3BaHHWE acCOLMAIMU MO MPeodalaronM
BHJIaM U I'PyIIIIaM paCTEHUM.

Pe3ynbraThl HccnenoBaHUIl MOJABEPKEHbBI MaTeMaTH4eCKoil o0paboTke Ha
komnbrotepHoit mporpamme STATISTIC 10.

PesynbTaTbl M 00CyXaeHue

Ha pa3Butue ¢uTo1ieHO30B B OCHOBHOM BIIMSIIOT JIBa SKOJIOTMYECKHUX (hak-
TOpa: IPUPOIHBIM U AHTPOIIOTE€HHBIN.

K mpuponnomy ¢aktopy otHOocuTcs knumar. Ha tepputopun Memmepckoit
HU3MEHHOCTH OH YMEPEHHO-KOHTHUHEHTAJIbHBIA C XOJOJHOW 3UMOM M YMEPEHHO
TEIUIBIM U YacTO 3acCyLUIMBBIM JieTOM. PsizaHckast o0nacTh HAXOAWUTCSA B FOKHOM
yactu HeuyepHo3eMHOM 30HBI, KOTOpas, COIJIACHO MOYBEHHO-TeorpapuuecKoMmy
palloOHHPOBaHMIO, pa3MelaeTcs B OopeanbHOM mosice [7]. BaxHyto posb B ¢op-
MHUPOBAaHUU KJIMMaTa UrpaeT 6apoMeTpuyecKkas OChb KOHTMHEHTA, MPOXOIAIIas OT
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r. Ypanbcka yepe3 BopoHexckyro 1 XapbkoBckyro obnactu k Cpenneit becapa-
6un. bapomerpuueckast ocb UTpaeT pojib BETPO- U KIIMMaTopas3/ena.

be3aMopo3HbIli Ce30H XapakTepeH ¢ cepequHbl BeCHbl. CHEroTasHuEe 4acTo
MPOUCXOIUT 1ocie 2/3 mapTta. B 3T0 Bpemst mogHUMAaeTcss ypOBEHb TPYHTOBBIX
BozA. CpenHEMHOTONETHS TeMIlepaTypa Mo cocTasiseT okoso +18 °C, HO
TeMrepaTypa B OT/EJIbHBIC JHU MOXET mogHuMarthcs a0 +41 °C. Temnblit nepu-
ol rona auutcs He 6ornee 218 cyr. CpeHEMHOTroJIETHSsL TeMIlepaTrypa sHBaps
omyckaetcsi He Huxke —11 °C, X0Ts moka3arenab MOXKET OIyCKaTbCs B OTAENIbHbBIE
ronsl 10 —45 °C. B 3umHee BpeMsl yCTONYMBBIM CHEXXHBIN IOKPOB UMEET BBICOTY
10 30 cm.

[To KonMUYecTBy OCasKOB PETMOH OTHOCHUTCS K 30HE HEYCTOMYHMBOIO YBJIAXK-
HeHus [2]. 3acyxu atMoc(epHOro Bo3ayxa u noussl Habmogatorcs 1o 70 % ner,
n3 HUX B 20 % net ObiBaeT 10 10 mHEW ¢ MOIIHBIMU 3acyXamu. B cpenHem Bbina-
naet 10 450 MM ¢ KoneOaHUsAMH B OTAENbHBIE TOABl. MakcuMyM ObLT OTMEYEH Ha
3HaueHuu 96 MM B cyTku. Hy>KHO Takke OTMETUTh JTUBHEBBIM XapaKTep OCaJKOB
B JIETHEE BpEMSI.

Koapduuuent ysnaxuennoctu (I'TK) 3a mait — centsa6pp pasen 0,9—1.4.
Anammz muHamuku ['TK CenstHuHOBa 1Mokasai, 4To YCHUIICHUE 3aCYIIUTUBOCTH BECHOM
U JIETOM — aKTyajbHas nmpobaema nociennux 30 net (puc. 2).

Ha Teppuropun Ps3zanckoii Memeps! 3 QeKT «0CTpOBOB Teriay He HaOIro-
JAETCs U3-3a OTCYTCTBHSI BBICOKHUX CTPOCHMM, NMEIOLIUXCS, HAIPUMEpP, B TOPOJ-
CKOI1 yepTe, YTO HE BbI3bIBAET 3HAYUTEIBbHOIO CHU)KEHHSI MHTEHCUBHOCTH LIUPKY-
JSUM KOHBEKI[MOHHBIX IIOTOKOB BO3-
nyxa. Ho 3nauutensHo — Ha 20 % mo
CPaBHEHUIO C TOPOICKHM JIaHAIIAGTOM —
YBEJIMYEHO TOPU3OHTAIbHOE JIBHXKE-
HUE BO3AYLIHBIX MacC M YMEHBIIECHO
BOCXOJIIllee JBMKEHUE, HAallOMHUHAIO-
iee Opus.

Crnabast a’poMHAMUYeCKas IIe-
pOXOBATOCTL TOACTHIAIOLEH TIOBCPX- Puc. 2. Konu4ecTso 3acywnuesbix net, %
HOCTU U OTCYTCTBUC «OCTPOBOB TCII- Figure 2. Number of dry years, %

Ja» ONpEeAeNsIOT 0OCOOEHHOCTH BETPOBOIO PEXHUMa TEPPUTOPUH, CO3AAHUE BBIPaA-
KEHHOTO MHUKpPO- ¥ Me30penbe(oB, 3aMETHOE YBEITMYEHUE CKOPOCTH BETpPA, Yalle
3aIaHOr0, FOT0-BOCTOYHOT'O HAIIPaBJICHUN.

CyMMapHas CONMHEYHas pajMalys cocTaBiseT 10 95 kkan Ha 1 cm?/rod u B
OoJbLIeH CTENeHN 3aBUCUT OT OOJIAYHOCTH, COJEpKAIUXCs B aTMochepe mapoB U
neitn. Jlo 57 kkan Ha 1 cm?/rox moctynaer daxktuueckd. TeppuTopusi 00BEKTOB
HaXOJUTCS B 30HE ¢ OOJIBIINM pacIipe/ieIeHUeM TeIlla Ha UCIIapeHHE U MEHBIINUM
Ha HarpeBaHue.

PexxuM commHedHOM pamuary BIUseT Ha MUPKYJIuio atMocdepsl. Tepputo-
pus Psa3anckoit Memepsl Kpyriiblid TOJ HAXOAUTCA O/ BO3JIEMCTBUEM Pa3IMUHbIX
BO3IYIIHBIX Macc. ATMOc(epHble PPOHTHI YaCTO CMEHSIIOT JPYT Apyra, a co CTOo-
POHBI ATIIAaHTUYECKOIO OK€aHa MPUXOIAT LIUKJIOHBI.

BnaxxnocTs atMocdepHOro Bo3myxa JE€TOM 4acTo B Aedunmre. 3UMOM map-
LManbHOE AaBieHue MoxkeT pocturath 2,8 rlla, nerom — 14,9 rlla, cpenneromno-

5%

16 %

M 3acywninBble OCTpO3acywnuneble
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Boe 3HaueHue — 7,8 rlla. CpenHsia rogoBasi OTHOCUTENbHAS BIAXHOCTh BO3JlyXa
coctaisieT 77 %.

CHeXHbII TOKPOB TOSIBIIIETCSA B CPETHEM B MEPBOM nekane HosOpsa. Kpen-
KU CHEXHBII MOKPOB 00pa3yeTcsl B IEpBOi JeKaae aeKadps, TOJHOE CTauBaHUE
BBISIBJIEHO B TpeThel Aekaae MapTa. CXOIUT CHEXXHBINM MOKPOB B MEPBOM JeKae
anpensi. HacuuteiBaercs 10 113 nHel co CHEXXHBIM TTOKPOBOM.

Crnemyer OTMETUTh U HAJIMYKME HECOOTBETCTBUM B TMOTOZE B HEKOTOPHIE TOIBI.
Tak, 2010 r. umen TpPOIOTKUTEIbHBINA MIEPUOJ] CUIBHON Kaphl C KOHIA UIOHS 10
cepenunbl aBrycra. [lo 3axBaTy TEppUTOPUM U CPOKY JIEWCTBHS *Kapa HE MMeENa
aHaJIOTOB 3a 0oJiee YeM BEKOBYIO MCTOpHIO HaOmoaeHui nmoroael. [logoOnas cu-
Tyarusi Opu1a 3adukcupoBana B Pszanckoit Memiepe B 1972 1., Korjia Ha MpoTs-
KEHUH MPAKTUYECKU BCETO JIeTa CPEAHNE 3HAUCHUS TEMIIEPATyPHOI HOPMBI OBLITH
npessiieHs! Ha 4 °C npotus 7,5 °C B 2010 .

Pemaromiee 3HaueHue B MPOSIBICHUU TEKJIA MPUHAUIEKUT OJOKUPYIOLIEMY
AQHTHUIMKIIOHY, KOTOPBIM pacpocTpaHuics 10 16 KM B paauyce, ¢ TOBTOPSIEMOCTBIO
10 1 %, 1o MpoTOIKUTEBHOCTH KH3HU CBBIIIE 15 cyT. OXumganue ero ObICTPOro
Craja He MPUBEJIO K MOJOKUTETBHOMY UTOTY: OH (YHKIIMOHHPOBAI 55 CyT., TO €CTh
ObLT cuiibHEE aHTHIHMKIOHA JieTa 1972 r. [lo maHHBIM KIIMMAaTOIOTOB, OTEIUICHHE
KJIUMaTa, 0 KOTOPOM TOBOPHUTCSI TTOCJIEIHEE BPEMS IOBOJIBHO YacTO, HE MPEBBICH-
10 20 % B pe3kux TemrepaTypHbIx konedanusx [3; 7; 10].

Takoe noaroe yaep:xaHue aHTULMKIOHA MPOSIBISIIOCH BHICOKUMHU TEMITEepa-
TypamMH M CHJIBHOM 3aCyXOH, YTO W MOCTYXHJIO NMPHUYUHON JIECHBIX M TOP(SIHBIX
MOKapoB U, KaK CJIEJCTBUE, 3aJbIMJICHHUS BO3AyXa Ha OOJBIIMX PACCTOSHUAX.
K mpumepy, crnenctBue moxkapa B BHAE 3arpsi3HEHUs aTMoc(epHOro Bo3ayxa
TOp(STHBIMU YacTUIIAMU U JTBIMOM B Psi3anckoit Memepe, Tounee B 11. [lonkoBo,
OIYIIAIOCH Ha paccTosiHum Oosiee 40 kM. B To Bpemsi ObIT OOBSBIICH PEKUM Upe3-
BBIYAHON CUTYallUH.

ConytcTByronmmM (HakTopoM O0Ka3alloch OTCYTCTBHE HCITAPEHUS U KOHICH-
caliy, 4TO MPOTrpeBaio BO3IyX BOJIU3M MOBEPXHOCTH 3eMiH cuiibHee. K Tomy ke
y 3eMJId ObUT B 3TU JAHU JHOO HITHIIb, THOO cliabble BETPHI MEPEMEHHBIX HAIPaB-
JICHUH, ¥ BHOBb MOCTYTIAIOIINE BO3AYIIIHBIE MACChl, MEIJICHHO TEPEMEIasich, OLICTPO
TpaHC(HOPMHUPOBAIIMCH HAJl paCKaJIEHHOHN M BBICYIICHHOMN MOJICTHIIAIOIICH TOBEPX-
HOCTBIO. B KOHIlEe Hronst — Hayane aBrycra c(OpMHpOBalach HOBasl JIOKaJIbHAas
BO3JIyIITHAs Macca C AaHOMAJIbHO BBHICOKMMH TEMIIEpaTypamMu BO3IyXa, MOUTHBIMHU
MPU3EMHBIMU WHBEPCHUSIMH, CUJIBHO 3arpsi3HEHHasl MPOAYKTaMU TOPEHHUS OT Io-
JIBIXABIIMX JIECHBIX U TOPQSIHBIX MOKapoB. Takas CHHONTHYECKAs CUTyalus CIo-
coOCTBOBaJIa HAKOTUICHUIO BCEX 3arpsI3HSAIONIMX BEIIECTB B CAMOM HHUXKHEM CJIO€
U PE3KOMY MOIBEMY KOHLIEHTPALUN 3arpsI3HAIOUINX BEUIECTB B BO3AYXE.

Jlero 2010 r. 6pu10 Gosee yem Ha 20 mHel monbine o0braHOTO (+2,9G), TeM-
repaTrypHasi aHOMaJIis MPUBENIA K SKOJIOTHYECKIM HETaTUBHBIM MTOCIICICTBUSM, UTO
BBIPA3UJIOCH B YXYIIIEHHUH POCTa U Pa3BUTHS U AK€ TMOETN pacTeHUi U KHUBOT-
HeIx. [locnenctBust anomansHoro 2010 1., Ha HAII B3MJIST, HE MPOXOIAT OBICTPO.

[ToMuMO JTIETHHUX MECSIIeB, MHOTO COJTHEYHBIX THEH 3a)KCUPOBAHO B IEp-
BbI€ J[Ba OCEHHHUX Mecsla. Tak, pa3BUTHE OCEHHUX IMPOLIECCOB HAOIIOAANOCH C
3a/IEpXKKOU TIPUMEPHO HA 3—5 CyT., YTO cpasy yBEIUUHIIO ITH MOKa3aHus Ha 22 %.
K npumepy, KOITMYECTBO HEW C MOBBIIIEHHON CPEIHEMECSYHON TeMIepaTypoil
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BO31yXa U 030X IJTMBBIX COJHEYHBIX JHEW B MEPBBIA OCEHHHMM MecsI] oTMeda-
nock Oonbiie Ha 11 %, a Bo BTopoil — Ha 3 %, 4TO MO3BOJIUIIO OTCPOUYUTH JUCTO-
naj Ha 3—6 cyT. [2; 6].

Koneuno, Ha ximmar Ps3anckoit Memepsl 0OKa3bIBae€T BIUSHUE U AaHTPOIIO-
TE€HHBIN (HaKTOp, BRIPAKEHHBIN OCYIIUTEILHON MeTHOpanuei Ha ObIBITUX HU3WH-
HBIX TOp(siHUKAX, ¢ cepenuHbl 1950-X IT. Ha TeppUTOPHH OBLIO PA3BUTO JIYTOBO/I-
ctBO. Ceiyac 3TH 3eMJIM HE UCTOJIb3YIOTCS, XOTS UX MOTEHLIHA BbICOKUM. Creny-
€T OTMETHTh, YTO M 3TOT (HaKTOp YK€ MOKHO OTHECTH K MPHUPOJHOMY H3-3a
HapyIeHus: paboTsl ocymuTenbHbIX cucteM. C koHna 1990-x rr. Ha HUX HE Be-
IyTCS BOCCTAHOBUTENBHBIE PA0OTHI, a MO Pe3ybTaTaM IMOYBEHHO-IKOJIOTHYECKOTO
MOHUTOPHUHTA BBISBICHBI JeTpaJallMOHHBIE MPOLECCH ¢ MPUCYTCTBUEM BTOpPHY-
HOTO 3200JauYMBaHMSL.

Wrak, mo pesynbraraM aHaju3a TEIJIOBIAro00ECNEeYeHHOCTH MO TofaM B
JMHAMHKE CJIeJIaH BBIBOJ O YACTOM TPOSBICHHUH 3aCyX M Kapbl, O€3BETPHs, UTO
MOATBEPAMIIO paHee OIyOJIMKOBAaHHBIE pe3yJbTaThl HaOmoAeHuid mpodeccopa
P.H. Ymakosa [2].

[Tpy uU3MeHSIOMMXCS YCIOBUSX BHEIIHEH Cpelbl B IMpoIecce HBOJIIOLUU
€CTECTBEHHA aJ[aNTalls K HUM JIYTOBBIX TPaB.

IIpu mepecTpoilke KIMMaTHYECKON CHCTEMBI, MOJYUHAIONIEHCS €CTECTBEH-
HBIM KJIMMATHYECKHM IUKJIaM, B 3aBUCHMOCTH OT €€ TUIyOMHBI MPOUCXOIUT OT-
BETHBIN OTKIIUK BCErO PaCTHUTEIHLHOTO COOOIIECTBA UIU €r0 OTACIbHBIX BHYTPEH-
HUX acCOIMAINi U UHAUBUIYYMOB.

Koadduuuent Kakkapa cocraBui Ha mepBoM 00bekTe 74, Ha BTOpOM — 68.

Ha menuoparuBHoM o6bekTe Tunku-1I1 cTenens NOKPBHITUS paBHA IPUMEPHO
99 %. KomnuectBo BuaoB 65. Bricota pacrenuii cocrasisuia ot 20 go 120 cm.
BrisiBiieHBI pacTeHUsI-TOMUHAHTHI: TIbIpelt nonmsyuuit (Elytrigia répens) n TUCOXBOCT
yroBoit (Alopecurus praténsis) ¢ 4aCTOW BCTPEUAEMOCTbIO U BBICOKOM CTEMEHBIO
obwwst, kKparnuea nBynomuast (Urtica dioica) BeTpedaiach 4acToO ¢ BRICOKUM OOHITHAEM.

['maBeHCTBOBANIM Takue JUTMHHOKOPHEBUILHBIE U PHIXJIOACPHOBUHHBIE 3JIaKH,
Kak Bromopsis inermis, Dactylis glomerata, Festuca pratensis, Phleum pratense,
Poa pratensis, Bxonsauue B rpymiry Me3¢uioB. MHOTO BBISBJIEHO U O00OBBIX TpaB:
Lathyrus pratensis, Medicago falcata, Trifolium pratense, Vicia cracca, u pa3Ho-
TPaBbsl pa3HbIX CeMEUCTB: Ranunculus acris, Alchemilla vulgaris, Geranium pratense,
Plantago media, Galium mollugo, Campanula patula n np. Ha ydacTtkax ¢ Oiu3kum
3ajleTaHueM TPYHTOBBIX BOJ| B 3aBUCUMOCTH OT 00OECIICUEHHOCTH MOYBBI MUTATEIb-
HBIMH BEIIECTBaMH C(HOPMUPOBAIUCH ydacTku ¢ Deschampsia caespitosa, Festuca
rubra, Nardus stricta, Carex nigra, Geum rivale, Potentilla erecta, Hypericum
maculatum, Gentiana pneumonanthe, Melampyrum pratense [7]. SIpycHocTs mpo-
siBJIeHa HeuyeTKo U otHeceHa K | v II Bumam. JKu3HeHHOCTH COOTBETCTBOBAJIA 3 OasuiaMm,
9TO XapaKTEePHU30BAIO PACTEHHUS] KaK HOPMAaIbHO pa3BuBatommecs. [lousa Brmax-
Hasi. AKIeHT 3eneHbiid. Ha3Banue accormanuu Elytrigetum urticetosum.

Ha menmuopatrBHOM 00BekTe MakeeBCKUN MBIC JOMHUHUPOBAIA THTPOMUTHI:
3naku Alopecurus pratensis, Dactylis glomerata, Glyceria maxima, nonzy4exop-
HEBUUIHBIN 3NaKk Festuca pratensis, mpennounTaioniie 0oyee BIaKHbIE MOYBHI,
4acTo BCTpedaanuch Me30puThl Agrostis gigantea u 6060Bbie Medicago sativa,
u3 pasHoTpaBbsa — Maianthemum bifolium, Nardus stricta, Carex nigra n np. Ko-
anyecTBO BuaoB 48. [lokpeiTue He npeBsbimano 88 %, mpuyeM BBISBICHO, UTO 00-
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Jiee BBICOKOPOCIIbIE pacTeHusl oiHOro Buja (Hanpumep, Glyceria maxima) npous-
pacTtanu Onnke K MarucTpajibHOMy KaHainy. HeB3upas Ha 3aunuBaHue KaHaja U
3apacTaHue KyCTapHUKOBOW PacTUTENLHOCTBIO MO XOIy JABHKEHMS BOJIBI B HEM,
TpaBbl UMeIH BBICOTY 70 110 cMm, uro Oonblie mo cpaBHeHUio ¢ 10-meTpoBoit
yIaJIeHHOCTBIO OT Hero Ha 25-30 %. SpycHocTs oTHeceHa k I-III Bunam, To ecTb
OT BBICOKOPOCIIBIX PACTEHUH /10 HU3KOTPaBbsi, OOJIbIIE MPOSIBICHHOIO B y/aJeH-
HOCTH OT MarkCTpajbHOro KaHaia. JKU3HEHHOCTh XapaKTepu3oBaiach oT 3 1o 2 Oan-
JIOB C IIBETEHUEM HE BCEX AK3EMIUISPOB, YTO, M0 HAIIEMy MHEHHUIO, ObLIO Clel-
CTBHEM M30BITOYHOIO yBIaXHEHUs MouBbl. [louBa BiIaxHas. AKLEHT XenTo-
3eneHblid. Ha3BaHue acconumanuu AaHo 1o TOMUHAHTY Festuca pratensis (OBCSHU-
1a Iyrosas) u cyooMuHanty Solidago virgaurea (3010TapHUK OOBIKHOBEHHBIH).
Oco00 Ha0 OTMETUTh U3MEHEHHBIN aKLEHT JYroB MEIUOPATUBHBIX 00BEK-
TtoB B 2010 r. (korja HaMu HayaT MOYBEHHO-IKOJOTUYECKUH M (PUTOCOLMOIOTH-
YeCKUH MOHUTOPUHI) — CEPO-3€JIEHBII, YTO CBSI3aHO C U3MEHEHMEM BOJHOTO pe-
KHUMa TEPPUTOPUH, NeUIMTOM BJIArd B MOYBE M aTMOc(epHOM BO3yXe M IMOJ-
ChIXaHHEM HIKHHUX SPycOB JUCTheB. YI'B mpu msmepenun oOHapykeH Ha pe-
KOpaHO Hu3Ko# rimy6une 180-220 cm ot aHeBHOI nmoBepxHOcTH. KonanuecTBo Bu-
noB 38—42. Bricora pactenuii He npesbimana 50—60 cm. IlokpeiTue cocTaBisio
80—-85 % npu HaMMYMK CyXUX «MEAAIbOHOBY. M3 TOMUHMPYIONIMX 31aKOB, B 4acT-
Hoctd B 2011 1., TO €cTh uepe3 Troj] Mmocjie aHOMAJIBHOTO TI0 3aCyX€ W )Kape JeTa,
HaJI0 OTMETUTh YacTO BCTpedaroluecs M3 Me30(pUTHON M Jaxke KcepoduTHON
rpyni: Phragmites australis, Alopecurus pratensis, Dactylis glomerata v ap.

3aknuyeHue

O0600m1as BEIIEU3I0KEHHOE, CIEyeT OTMETUTh JTJUMHUTHUPYIOIIEEe JIeHCTBHE
Ha POCT U Pa3BUTHE JyTOBBIX TPaB MOT0Jbl, B YACTHOCTH TEMIIEPATYPbl U OCAIKOB.
Kimmarnueckue ycnosus Pasanckoir Meepsl npy IpOBEIEHUH METHMOPATUBHBIX
MEPOIPHUATHH TO3BOJISIIN NOJYUYUTh JOCTATOUHOE KOJIMYECTBO JIyTOBBIX TpaB, UC-
M0JIb3YEMBIX B MPOLUIOM Ha KopM ckoty. Ilocne 1990-x rr. cutyanus u3MeHUIach
13-3a OpeKpalieHus: GUHAHCUPOBAHMS HA YXOJ M PEMOHT OCYIIUTEIbHBIX CUCTEM.
Celiuac pa3BuBaeTCsl TEHICHLMS YXYAIIEHUS MEIHOPATUBHBIX CBOMCTB MOYBBI
MenuopaTUBHBIX 00bekTOB THHKH-II 1 MakeeBckuil MbIC, UTO CKa3bIBaeTCs Ha
YCIIOBUSIX HOPMAJIBHOTO Mpou3pacTaHus pacteHuil. HecMoTpsi Ha BBICOKYIO cTe-
NeHb MOKPHITHS MOUBHI (88—99 %) M BBICOKYIO YMCIEHHOCTb PACTEHHH, KOJINYe-
CTBO BHJIOB Ha 00CJIEIyEMbIX IUIOIAASIX HEBBICOKO — 48—65, UTO CBUIETENHCTBYET
00 U3MEHEHNH B NEPBYIO OYepeab BOAHOTO pexxuMa Teppuropuil. Haunnaror npe-
o0janaTh pacTeHUS-IOMUHAHTHI U 3IU(DUKATOPBI — BOJIOJIIOOMBBIE 3J1aKH, BbIIEP-
KHMBAIOIME BBICOKYIO BIA)KHOCTh IMOYBHI BOJM3M MarucCTpajbHBIX KAHAJOB, C 3a-
MEHOH Ha Me30(HIIbHBIE TPABBI K IIEHTPY YYaCTKOB 0OCIIEAYEMBIX JTYTOB.

Cnucok nutepaTypbl

[11  bywyes HH., Ulypasunun A.B., Ilanackupu T.B., Cownuxos A.FO., Bonoapes B.E.,
Kysueyos B.U., bopooviues B.B., Jlesuna A.B. CoBpeMEHHbIE METOJbI MOYBEHHO-

HKOJIOTMIECKOTO MOHHUTOPHHTA // 3eMICYCTPONHCTBO, KanacTp M MOHHTOPHHT 3€MEb.
2009. Ne 9 (57). C. 44-49.

230 ECOLOGY



3axaposa O.A. u dp. Becrauk PYJIH. Cepust: Dkonorus u 6e30mnacHoCTb xusnenestenpHoctr. 2021. T. 29. Ne 3. C. 223-232

[2]
[3]

Ipy3za I''B., Panvkosa 2.4 Konebanusi 1 M3MEHEHUs KiiMMaTa Ha Teppuropun Poccuu //
M3B. PAH. ®AO. 2003. T. 39. Ne 2. C. 166-185.

Jayenxo HM., Monun A.C., Bepecmos A.A., Heawenko H.H., Coneuxun /.M. O xomne-
Oanmsx riaobanbHOro KimMara 3a nociaenuue 150 ner / Hoxmaasr PAH. 2004. T. 399.
Ne 2. C. 253-256.

Hckaxosa A.K. CoBpeMeHHBIE NMpoOiIeMbl M3MEHEeHHsl KimuMarta // I'mrueHa Tpyna u
MeauimHckas skosorus. 2018. Ne 1(46). C. 11-20.

Mycaes @.A., 3axaposa O.A. COBpeMEHHBII U PETPOCTICKTUBHBIN aHAJIU3 COCTOSHUS
nannmadroB Psa3aHckoii obmactu. Pazans, 2014. 257 c.

Mycaee ®@.A., 3axaposa O.A., Mopozosa H.U., Kocmun A.B. SlpoButble pacTeHHs
KOPMOBBIX YIOJIMA W WX BO3JICHCTBHE HA OPraHHU3M CEJIbCKOXO3SWCTBEHHBIX XUBOT-
HeIX. Pa3anb: PTATY, 2013. 150 c.

THoooyockuii A.A., 3axaposa O.A., Eecenxun K.H., [llypasunun A.B. PerynupoBanue
BOJIHOTO pekuMa TOP(SIHBIX TOYB Melepckoil HU3MEHHOCTH IUTro30BanueM // Bect-
HUK Poccuiickoro ynmBepcurera apysk0b1 HapomoB. 2017 T. 12 Ne 4 C. 341-349.
http://dx.doi.org/10.22363/2312-797X-2017-12-4-341-349

Ywaroe P.H., 3axaposa O.A., I'onosuna H.A., 3ybey O.A. YCTOWYIHMBOCTh TIOYBBI: HAYYHO-
AHAJIMTUYECKUI MOJXO0/I B arPOIKOJIOIUIECKOM oLleHKe ruofopoaus. Psa3ans, 2013. 98 c.
Hlypasunun A.B., Kubexa A.M. Menmnoparms. M.: DKCMO, 2006. 944 c.

LImumo M.B. Maremarnueckoe MojienupoBanue B 6oranuke. Jlennnrpan: U3n-so Jle-
HUHTPAJICKOTO yYHUBepcuTeTa, 1984. 288 c.

References

Bushuev NN, Shuravilin AV, Papaskiri TV, Soshnikov AYu, Bondarev BE, Kuzne-
tsov VI, Borodychev VV, Levina AV. Modern methods of soil-ecological monitoring.
Land Management, Cadastre and Land Monitoring. 2009;(9(57)):44—49. (In Russ.)
Gruza GV, Rankova EYa. Fluctuations and climate changes on the territory of Russia.
Izvestiya RAN. FAO. 2003;39(2):166—-185. (In Russ.)

Datsenko NM, Monin AS, Berestov AA, Ivashchenko NN, Sonechkin DM. On the
fluctuations of the global climate over the past 150 years. Doklady RAN. 2004;399(2):
253—256. (In Russ.)

Iksakova AK. Modern problems of climate change. Occupational Hygiene and Medi-
cal Ecology. 2018;(1(46)):11-20. (In Russ.)

Musaev FA, Zakharova OA. Modern and retrospective analysis of the state of land-
scapes of the Ryazan region. Ryazan; 2014. (In Russ.)

Musaev FA, Zakharova OA, Morozova NI, Kostin YaV. Poisonous plants of forage lands
and their impact on the organism of agricultural animals. Ryazan: RGATU; 2013. (In Russ.)
Poddubsky AA, Zakharova OA, Evsenkin KN, Shuravilin AV. Regulation of the water
regime of peat soils of the Meshcherskaya lowland by sluicing. RUDN Journal of
Ecology and Life Safety. 2017;12(4):341-349. (In Russ.)

Ushakov RN, Zakharova OA, Golovina NA, Zubets OA. Soil stability: a scientific and
analytical approach in the agroecological assessment of fertility. Ryazan; 2013. (In Russ.)
Shuravilin AV, Kibeka Al. Melioration. Moscow: EKSMO Publ.; 2006. (In Russ.)
Schmidt VM. Mathematical methods in botany. Leningrad: Leningrad University
Publ.; 1984. (In Russ.)

Caenenus 00 aBTopax:

3axaposa Onvea Anexceegna, NOKTOpP CEIBCKOXO3IHCTBEHHBIX HAyK, Ipodeccop Kadeaps
arpOHOMHH ¥ arpOTEXHOJIOTHH, Ps3aHCKHMII TOCYIapCTBEHHBIA arpOTEXHOJIOTHYECKUN yHH-
BepcureT umenu I1.A. Kocteruea, Poccus, 390041, Pssanb, yn. Kocteruesa, a. 1. ORCID:
0000-0002-0933-0714. E-mail: ol-zahar.ru@yandex.ru

OKOJIOI'UA 231



Zakharova O.A. et al. RUDN Journal of Ecology and Life Safety. 2021;29(3):223-232

Kyuep Jmumpuii Egeenvesuu, KaHAUAAT TEXHAYECKUX HAYK, JOLUEHT arpOMH)XEHEPHOTO Ie-
napTaMeHTa, ArpapHO-TEXHOJIOTHYECKHUH MHCTUTYT; 3aMECTUTEIb JUPEKTOPa M0 MHHOBAIIH-
OHHOH IEATENFHOCTH U CTPaTerHdecKoMy pa3BUTHIO, IHCTUTYT 3Konorun, Poccuiickuii yHu-
BEpPCUTET IpYKOBI Hapo0B, Poccus, 117198, Mockga, yia. Mukinyxo-Maknas, 1. 6. ORCID:
000-0002-7919-3487. E-mail: kucher-de@rudn.ru

Mycaes Dappyx Amayanaxosuu, TOKTOP CEIBCKOXO3SHCTBEHHBIX HaYK, Ipodeccop Kadeapsl
TEXHOJIOTHU MPOW3BOJACTBA M NEPEePabOTKH CELCKOXO3SHUCTBEHHOW NMPOMYKIUK, Ps3aHCKUI
rocyJapCTBEHHBIN arpoTexHonornieckuii yausepeurer umenu [1.A. Kocteruesa, Poceust, 390041,
Pszanb, yn. Kocteruesa, 1. 1. ORCID: 0000-0002-8414-4890. E-mail: farruh.musaev(@mail.ru

Escenkun Koncmanmun Hukonaeeuu, xkanaugaT TEXHUYECKUX HayK, BEOYLIMH HayuyHBIH CO-
TpyIHuUK, Beepoccuiickuit HUM runporexnukn u mennopaunu nmeHn A.H. Koctskosa, Poc-
cusi, 127550, Mocksa, yn. bonpmas Axagemuueckas, 1. 44, xopmn. 2. ORCID: 0000-0002-
0194-8552. E-mail: kn.evsenkin@yandex.ru

Bio notes:

Olga A. Zakharova, Doctor of Agricultural Sciences, Professor of the Department of Agro-
nomy and Agrotechnology, Ryazan State Agrotechnological University named after P.A. Kos-
tychev, 1 Kostycheva St, Ryazan, 390041, Russia. ORCID: 0000-0002-0933-0714. E-mail:
ol-zahar.ru@yandex.ru

Dmitry E. Kucher, Candidate of Technical Sciences, Associate Professor of the Agroengi-
neering Department, Agrarian and Technological Institute; Deputy Dean of the Institute of
Environmental Engineering for Innovation and Strategic Development, Peoples’ Friendship
University of Russia (RUDN University), 6 Miklukho-Maklaya St, Moscow, 117198, Russia.
ORCID: 000-0002-7919-3487. E-mail: kucher-de@rudn.ru

Farrukh A. Musaev, Doctor of Agricultural Sciences, Professor of the Department of Techno-
logy of Production and Processing of Agricultural Products, Ryazan State Agrotechnological
University named after P.A. Kostychev, 1 Kostycheva St, Ryazan, 390041, Russia. ORCID:
0000-0002-8414-4890. E-mail: farruh.musaev(@mail.ru

Konstantin N. Evsenkin, Candidate of Technical Sciences, Leading Researcher of the All-
Russian Research Institute of Hydraulic Engineering and Land Reclamation named after
A.N. Kostyakov, 44 Bolshaya Akademicheskaya St, bldg 2, Moscow, 127550, Russia. ORCID:
0000-0002-0194-8552. E-mail: kn.evsenkin@yandex.ru

232 ECOLOGY



2021 Vol.29 No.3 233-239
BectHuk PYOH. Cepus: 3konorua u 6e30nacHOCTb XU3HeAesaTelbHOCTU http://journals.rudn.ru/ecology

.ﬁ RUDN Journal of Ecology and Life Safety ISSN 2313-2310 (Print); ISSN 2408-8919 (Online)
]
"

BE3OITACHOCTD AEATEJIBHOCTHU YEJIOBEKA
LIFE SAFETY

DOI 10.22363/2313-2310-2021-29-3-233-239

UDC 338.439.5
Review article / O630pHas cTaTbs

Conformity assessment for organic products
in the European Union

Elena V. Savenkova®, Adel V. Lebedeva, Anna I. Kurbatova,
Daria P. Karpova, Alena N. Basamykina'”, Irina A. Adarchenko

Peoples’ Friendship University of Russia (RUDN University), Moscow, Russia
& savenkova-ev@rudn.ru

Abstract. The adoption of organic agriculture has acquired particular significance
as one of the effective means of high-quality and safe products recovery. A brief conformity
assessment of requirements for organic products and their regulation in the European Union
is provides. The EU legislative acts are confirmed to EU market features raised for organic
products. EU regulatory legal acts for imports of organic products from third countries, food
quality and labeling of organic production, organic aquaculture animal and seaweed produc-
tion, organic wine are considered. All food manufacturers must comply with general EU
foodstuff laws and regulations, which include labeling regulations. Regulation is comple-
mented by several legislative acts on the production, distribution and marketing of organic
products, which are the legal framework for determining rules for their implementation in
the EU. The United States permits the sale of European products that produced and certified
under the EU organic program as organic in the United States are considered. Legislative acts
EU Regulation 1235/2008, EU Regulation 2020/25, EU Regulation 889/2008, EU Regu-
lation 710/2009, EU Regulation 203/2012 are discussed.

Keywords: organic products, organic standards, food quality, standardization, EU le-
gislative act

Acknowledgements and Funding. The publication has been prepared with the support
of the “RUDN University Program 5-100.

Article history: received 20.11.2020; revised 30.11.2020.

For citation: Savenkova EV, Lebedeva AV, Kurbatova Al, Karpova DP, Basamyki-
na AN, Adarchenko TA. Conformity assessment for organic products in the European Union.
RUDN Journal of Ecology and Life Safety. 2021;29(3):233-239. http://dx.doi.org/10.22363/2313-
2310-2021-29-3-233-239

© Savenkova E.V., Lebedeva A.V., Kurbatova A.IL., Karpova D.P., Basamykina A.N., Adarchenko [.A., 2021
This work is licensed under a Creative Commons Attribution 4.0 International License
5 https://creativecommons.org/licenses/by/4.0/

BE3OITACHOCTbDH AEATEJIBHOCTU YEJIOBEKA 233


https://orcid.org/0000-0003-4519-5924

Savenkova E.V. et al. RUDN Journal of Ecology and Life Safety. 2021;29(3):233-239

O0630p OLEeHKN COOTBETCTBUA OPraHU4eCcKou NpoayKuumn
B cTpaHax EC

E.B. CasenkoBa®™, A.B. Jle6enena, A.1. Kyp6artosa,
J.II. KapnoBa, A.H. bacambiknna'>’, U.A. AnapueHko

Poccutickuii ynusepcumem opyacowt napooos, Mockea, Poccus
B savenkova-ev@rudn.ru

AnHoTanus. Bexenne opraHmuecKoro cenbCKOro X03sHCTBa Mpruodpeno ocodoe 3Ha-
YeHHe KaK 0JTHO U3 3(PPEeKTUBHBIX CPEICTB MOMYUYEHHs KaueCTBEHHON 1 6e30macHoi NporyK-
ruu. [IpuBomuTcs 0030p OIEHKHM COOTBETCTBHUS TPEOOBAaHMSAM K OPTaHMYECKUM IPOIYKTaM
U uX perynupoBaHuio B EBpormerickom coroze. Paccmorpensr 3akoHomarensHbie akThl EC,
MPEIbABIIEMBIE K OPTaHMYECKUM MPOAYKTaM, OTPaKAIOIIHEe 0COOCHHOCTH MECTHOTO PHIHKA,
a Taxke HopMaTuBHBIC akThl EC, perymupyromye UMIopT OPraHuYeCcKOi IPOIYKIHH U3 TPe-
TBUX CTPaH, KA4eCTBO MMUIIEBBIX MPOAYKTOB H MAapKUPOBKY OPTaHUIECKOW MPOAYKIMH, Opra-
HUYECKOU aKBaKyJIbTYpHI, IPOIYKIUH KUBOTHOBOJCTBA M MOPCKUX BOJOPOCIIEH, OpraHmde-
CKOTo BMHA. Bce mpon3BOAMTENN MUILEBBIX MPOIYKTOB MOJKHBI COOM0OAATh 00LIMe HOpMa-
TuBHBIE akThl EC B OTHOIIEHUU MUIICBBIX MPOAYKTOB, B TOM YUCJIC MpaBUJiIa MApKUPOBKH.
PerynmupoBanue HOMONHSAETCS HECKOJIBKHIMH 3aKOHOIATENFHBIMH aKTaMH O IPOU3BOJCTBE,
pacmpoCTpaHEeHHH ¥ MApPKETHHI€ OPraHMYECKUX MPOIYKTOB, KOTOPBIC SIBIIOTCS MPABOBOM
OCHOBOM J/JIsl OTpefieNieHusl MpaBWil WX peanuszanuu B EBpomeiickom coroze. CoequHeHHbIE
[ITaTer Ha CBOEM PBIHKE pa3pelIaioT MPoAaxy €BPONEHCKUX MPOXYKTOB, MPOU3BEICHHBIX U
cepTHU(UIMPOBAHHBIX B paMKax OpraHmdeckoi mporpamMmsl EC, B KadecTBe OpraHUYeCKHUX.
Paccmotpens! 3akoHOaTenbHbIe akThl EBporieiickoro coro3a EU Regulation 1235/2008, EU Re-
gulation 2020/25, EU Regulation 889/2008, EU Regulation 710/2009, EU Regulation 203/2012.

KaroueBble cioBa: OopraHru4ecKkasd nNpoaAyKIus, CTaHAapPThbI OpFaHquCKOﬁ OpoayKIun,
Kau€CTBO MMPOAYKTOB IMIUTAHUA, CTAaHAAPTHU3alA, HOPMATUBHBIC aKThI EC

Baarogapuoctn u ¢punancupoBanue. [IyOmukaius MOATOTOBJICHA MPHU TOIIEPIKKE
«IIporpammer PYJIH 5-100».

Hcropus cratbu: noctymia B pegakipro 20.11.2020; mpunsTa k myOmuxarpu 30.11.2020.

Hdas uurupoBanusi: Savenkova E.V., Lebedeva A.V., Kurbatova A.l, Karpova D.P.,
Basamykina A.N., Adarchenko I.4. Conformity assessment for organic products in the European
Union // Bectauk Poccuiickoro yHuBepcurera apysx0b1 HapoaoB. Cepus: Dkosorus u 6e3omnac-
HOCTh km3HeaesTenbHocTh. 2021. T. 29. Ne 3. C. 233-239. http://dx.doi.org/10.22363/2313-
2310-2021-29-3-233-239

Introduction

Modern organic agriculture has long since ceased to be a “niche segment of
the market.” It has become one of the most dynamically developing sections
of the European Union agricultural sector. Market value for organic products in
the EU is estimated at 27 billion euros (an increase of 125% in ten years) [1; 2].
Moreover, the area of agricultural land cultivated using organic technologies in-
creases annually by 400 thousand hectares.

In recognition of environmental situation in the world, consumers and go-
vernments (especially in EU countries) place greater focus on the safety of agri-
cultural and food products. Therefore, in recent decades, the adoption of organic
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agriculture has acquired particular significance as one of the effective means of
high-quality and safe products recovery [3; 4]. There is IFOAM definition: “Or-
ganic agriculture is a production system that sustains the health of soils, ecosys-
tems, and people. It relies on ecological processes, biodiversity and cycles adapted
to local conditions, rather than the use of inputs with adverse effects.”

Regulation of organic products in the European Union

In 2007, the Council of the European Union adopted Regulation EC 834/2007
on organic production and labeling of organic products, which sets out the princi-
ples, goals and general rules for organic production and defines labeling require-
ments for organic products [4]. This regulation is complemented by several legis-
lative acts on the production, distribution and marketing of organic products,
which are the legal framework for determining rules for their implementation in
the EU, including the requirements for products imported from non-EU countries.
There are also additional special rules regulating aquaculture and wine production.

Such legislative acts include:

1) EU Regulation 1235/2008 on rules for imports of organic products from
third countries;'

2) EU Regulation 2020/25 amending and correcting Regulation (EC)
No 1235/2008 laying down detailed rules for implementation of Council Regula-
tion (EC) No 834/2007 as regards the arrangements for imports of organic pro-
ducts from third countries;’

3) EU Regulation 889/2008 on organic production and labeling of organic
products with regard to organic production, labeling and control;?

4) EU Regulation 710/2009 for the implementation of Council Regulation (EC)
No 834/2007 on rules on organic aquaculture animal and seaweed production;*

5) EU Regulation 203/2012 s for the implementation of Council Regula-
tion (EC) No 834/2007 on rules on organic wine.’

According to EU Regulation 834/2007,° organic production is an overall
system of farm management and food production that combines the best environ-

! BUR-Lex. Commission Regulation (EU) No 1235/2008 of 8 December 2008. Available
from: https://eur-lex.europa.eu/legal-content/EN/ALL/?uri=CELEX%3A32008R1235 (accessed:
06.08.2020).

2 EUR-Lex. Commission Implementing Regulation (EU) 2020/25 of 13 January 2020.
Available from: https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32020R0025
(accessed: 06.08.2020).

3 EUR-Lex. Commission Regulation (EC) No 889/2008 of 5 September 2008. Available
from: https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX %3 A32008R0889 (accessed:
06.08.2020).

* EUR-Lex. Commission Regulation (EC) No 710/2009 of 5 August 2009. Available from:
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=uriserv%3A0J.L_.2009.204.01.0015.01.ENG
(accessed: 06.08.2020).

> EUR-Lex. Commission Implementing Regulation (EU) No 203/2012 of 8 March 2012.
Available from: https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=celex%3A32012R0203 (ac-
cessed: 06.08.2020).

¢ EUR-Lex. Commission Implementing Regulation (EU) 2020/25 of 13 January 2020.
Available from: https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32020R0025
(accessed: 06.08.2020).
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mental practices, ensuring a high level of biodiversity, the preservation of natural
resources, applying high standards of animal welfare and production standards in
accordance with the certain consumer’s preference of products produced using
natural substances and processes.

EU Regulation 834/2007 defines general objectives and basic rules affected
on EU Regulation 2020/25":

— all stages of production, processing and marketing of ecological products,
as well as their control;

— data usage for labeling and advertising that refer to sustainable production.

This regulation is valid for the following agricultural products, including
aquaculture, if it is marketed or intended to be marketed:

— fresh or unprocessed agricultural produce;

— processed agricultural produce intended for use as foodstuff;

— feed, including feed yeast;

— plant raw materials and crop seeds.

Hunting and fish-breeding wild-life animal products are not considered as
organic products.

According to regulation of organic products,® each country in the Euro-
pean Union appoints a competent authority (institution), which is ultimately held
responsible for complying with EU regulations for organic products [1]. It is a ge-
neral practice there is the Department of Agriculture or the Department of Public
Health. The competent authority can delegate its function to:

— one or several private (inspection) authorities;

— one or more public control authorities;

—a mixed system with private control agencies and public oversight authorities.

Whether there is preferred system, the competent authority is responsible for
carrying out the monitoring within its responsibilities.

Annually EU countries report to the European Commission on the results of
control carried out relative to organic operators (farmers, processing organiza-
tions, sellers, etc.), and on the measures taken in case of non-compliance with
the imposed requirements. Organic operators must be audited by a controlling au-
thority (independent third party) that verifies operators and certifies organic pro-
duction according to regulations before selling their products as organic. After
verifying and matching, organic operators receive certificate confirming that their
production complies with EU requirements [3—5].

An additional point is that regardless of whether products are organic or not,
farmers (agricultural producers) must comply with a series of laws and regulations
that protect human health, animals and plants as well as the environment. All food
manufacturers must comply with general EU foodstuff laws and regulations, which
include labeling regulations. There may be additional rules for certain products,

7 EUR-Lex. Commission Implementing Regulation (EU) 2020/25 of 13 January 2020.
Available from: https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32020R0025
(accessed: 06.08.2020).

8 EUR-Lex. Commission Regulation (EC) No 1235/2008 of 8 December 2008. Available from:
https://eur-lex.europa.eu/legal-content/EN/ALL/?uri=CELEX%3A32008R 1235 (accessed: 06.08.2020);
EUR-Lex. Commission Implementing Regulation (EU) 2020/25 of 13 January 2020. Available from:
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32020R0025 (accessed: 06.08.2020).
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such as specific labeling requirements [3]. These rules are also binding on organic
producers.

In accordance with Council Regulation (EC) No 834/2007°, a product impor-
ted from a third country may be placed on the EU market as organic, provided that:

— the product complies with the provisions established by the Regulation;

— all entrepreneurs, including exporters, are controlled by a recognized con-
trol agency or body;

— all entrepreneurs at any time can present to importers or national authori-
ties a document issued by the supervisory authority confirming the identity of
the entrepreneur who carried out the last work process and making it possible to
check the compliance of the entrepreneur with the provisions of the regulation.

In accordance with the established procedure, the European Commission
recognizes supervisory agencies and bodies responsible in third countries for
the control and issuance of conformity assessment documents and maintains a list
of these supervisory agencies and bodies. Supervisory bodies must be accredited
according to the European standard EN 45011 or ISO 17065 (“Conformity As-
sessment — Requirements for Bodies Certifying Products, Processes and Ser-
vices”). The activities of the supervisory bodies are regularly checked, monitored
and evaluated over the years by the accreditation body.

On February 15, 2012, the European Union and the United States of America
signed the Organic Equivalence Agreement, which entered into force on June 1,
2012. This agreement applies to organic products manufactured in the USA or
the EU, as well as to products containing imported organic ingredients certified in
accordance with US or EU organic standards, and which are finished or packaged
in the USA or EU. Aquatic animals (e.g. fish and molluscs) are not included in
the scope of the agreement.!°

From June 1, 2012, certified organic products can move freely between
the US and EU borders if they meet the terms of the agreement. Under the agree-
ment, the EU recognizes the US national organic program as the equivalent of
the EU organic program and permits the sale of products manufactured and certi-
fied to meet US standards as environmentally friendly in the EU [4]. Likewise,
the United States permits the sale of European products produced and certified
under the EU organic program as organic in the United States.

An organic import certificate must contain:

— an information about the place of production,

— an information about the organization that certified the organic product,

— an information about verification of using of prohibited substances and
methods, about compliance with the terms of the agreement, and about permission
of tracking of tradable products.

® EUR-Lex. Commission Implementing Regulation (EU) 2020/25 of 13 January 2020.
Available from: https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32020R0025
(accessed: 06.08.2020).

19 Hautman B. Eight in ten U.S. parents report they purchase organic products, Organic
Trade Association’s (OTA’s) newly released 2013 U.S. Families’ Organic Attitudes and 58 Beliefs
Study, conducted Jan. 18-24. Available from:
http://www.organicnewsroom.com/2013/04/eight_in_ten us parents_report.html (accessed: 26.08.2020).
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The agreement sets forth the following requirements for organic products.
US organic products can be placed on the EU market as organic using the EU or-
ganic label if two conditions are met:

— tetracycline and streptomycin were not used for the treatment of bacterial
burns of apples and pears;

— products are accompanied by an electronic or paper import certificate is-
sued by an organization for certification of organic products accredited in the pre-
scribed manner.

EU products can be marketed in the US as organic using the US organic la-
bel under two conditions:

— the animals were not administered antibiotics;

— the products are accompanied by an electronic or paper import certificate
issued by an EU notified body.

Conclusion

To facilitate trade, the EU and the US have agreed to work together to pro-
mote an electronic certificate system for imports, as well as eliminate import certifi-
cates in the future. The United States and the European Union regularly review each
other’s organic programs to ensure that the terms of the agreement are being met.

Thus, organic agriculture is governed by numerous statutory regulations and
exclusionary provisions, which makes the regulatory framework generally confu-
sing and opaque, therefore, from the European Commission’s point of view,
the development of a standardized and unified EU regulation is an important step
to ensure compliance with the rule of law and a stable planning horizon for orga-
nic sector. The dynamic development of the industry also requires updating
the existing regulations, many of which were adopted more than 20 years ago.
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Oco06eHHOCTHM 3KCNopTa NPOAYKTOB NUTAHNS
Ha pbIHKU cTpaH EBponenckoro coosa

E.B. CaBenkoBa®™, A.B. Jledenena, IO.I1. Xures,
N.A. Anapuyenko, A.U. Kypoarosa

Poccuiickuii ynugepcumem opyacowl napooos, Mocksa, Poccus
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AnHoTtaumst. ViccrienoBaHbl yCIOBHS IIOCTaBOK NPOIYKTOB NMUTaHUs B cTpaHbl EBponeiicko-
ro coro3a. [IpoanamsupoBaHsl 0COOCHHOCTH TPeOOBaHMH, IPEABSBIIEMBIX TIPH BBO3E U BBITYCKE
MIPOAYKIMH B oOparieHne. YKa3aHbl OCHOBHBIE MPOOJIEMBI, C KOTOPBIMU CTaJIKUBACTCSI KOMITAHFIS-
SKCTIOPTEP TPU TIOMBITKE PEATM3aLMK MPOAYKIMM Ha €BPONEHCKOM pbIHKE. [IprBOIMTCS CriMcok
Hanbos1ee MNopTupyeMbix EBpornoit mpoaykToB nutaHus u3 Poccuiickoii @enepatui, a Takke yKa-
3bIBAETCSl HA MOJIOXKUTENBHYIO TEHICHIIMIO M0 00BEMY JKCIIOPTa MO KOKIOMY U3 MEPEUNCICHHBIX
npoxykToB. O0O3HAYAIOTCS OCHOBHBIC TPOOJIEMBI, H3-32 KOTOPBIX EBporefckiii coro3 He jKenaeT
TprOOpeTaTh NPOIYKIIMIO, CPEIH HUX BBIICIIIOTCS HEOCTATOYHOE Ka9eCTBO IPOAYKIMH U HECOOT-
BETCTBHE MPEABSBISIEMBIM K Hell TpeboBanmssM. O003HAUCHBI KITFOYEBbIE YCIOBHUS IS TOTO, YTOOBI
Poccuiickas denepanyst cMOria Monactb B CHUCOK CTPaH — JUAEPOB IO 3KCHOPTY MUILEBOM Mpo-
JTyKLMHA HECMOTPS Ha UMEIOIINECs KITMMAaTHIECKUE U MPOYMe CBOMCTBEHHbIE CTpaHe OCOOEHHOCTH.

KiroueBble ci1oBa: mHIeBast MPOAyKIHs, oOecrieueHre 6e30MacHOCTH IPOIYKTOB ITH-
TaHWsI, TOPTOBBIE OaphePHl, HECHIPHEBON IKCIIOPT

BnaronapHoctu u ¢puHaHcupoBaHue. [IyOnukanus NMOArOTOBICHA NPU TOJJICPIKKE
IIporpammer PYTH «5—100».

Hcropus cratbu: noctymaia B pegakipio 12.10.2020; mpunsTa k myOmuxarpu 30.10.2020.
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Kypbamosa A.M. OCOOEHHOCTU SKCIOPTA MPOJIYKTOB MUTAHUS HAa PBIHKU CTpaH EBponeiickoro
coro3a // BectHuk Poccuiickoro yHUBepcUTeTa Ipy:KObI HapoaoB. Cepus: DKoJIOTHs 1 Oe3omac-
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The particularities of food products’ export on the EU market
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Abstract. The terms of food products’ supply to the countries of the European Union
are examined. The features of the requirements for the import and release of products are ana-
lyzed. The main problems faced by an exporting company selling their products on the Euro-
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pean market are indicated. A list of food products most imported by Europe from the Russian
Federation is provided, and a positive trend in terms of export volume for each of the listed
products is pointed. The authors identify the main problems as a result of which the European
Union does not want to purchase products, among them the insufficient quality of these pro-
ducts and non-compliance with all the requirements for them stand out. The key conditions
for the Russian Federation to be included in the list of leading countries in the export of food
products, despite the existing climatic and other peculiarities of the country, are outlined.
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BeeneHue

[IpomoBonbCTBUE SIBISIETCS OMHUM U3 (YHIAMEHTAIBHBIX YKOHOMHUYECKUX
MPOAYKTOB, HO JIUIIF HEMHOTHE CTPAHBI JCHCTBUTEIHHO MPEYCIEBAIOT B MPOU3-
BOJICTBE CEITBCKOXO3SMCTBEHHON mpoaykuuu [1]. BONBIIMHCTBO arpompOMBIIII-
JIEHHBIX TOBApOB TPEOYIOT OOJBIION TUIOMIAAHN 3€MJIM, KOTOpasi B U300MIUHU €CTh
TOJILKO Y CAMBIX KPYITHBIX CTpPaH.
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crop farming animal farming

CTOMMOCTb NPOM3BEAEHHOW NPOAYKLMY B haKTUIECKN AENCTBOBABLUNX LLeHax, Mapa, pyo.
Cost of manufactured products in their actual prices, bin RUB

HGCMOTPSI Ha TO 4To Poccust — camast OoJbIast CTpaHa 1o IUiomaan Cyuu
U OOM U1 AC€BATOTO IO BEJIMYHMHE HACCIICHUSA B MHUPEC, OHA HC 3aHUMAET JOMHWHU-
pyromux MMO3UIIHI cpean CTpaH — Hp0H3BOIIHTCHCﬁ MMpOAOBOJILCTBUS. Oruactu
9TO OOBSICHSIETCS CYPOBBIM CCBCPHBIM KIHMMAaTOM Poccuu: 3HaumTennHas 9acTh
TCPPUTOPHUU CTpPAHBI HC MPUTOAHA HU JJId 3CMIICACIINA, HU JIS BbIIIACa CKOTA.
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Kpome Toro, uictopuueckud poccHiickie XO3siiicTBa ObUTM OTHOCHTENBHO Mallo-
npou3BoauTENbHBIME. HO B mociieiHre Tobl Hab01aeTCsl NHTEHCUBHOE Pa3BH-
THE PAaCTEHHMEBOJICTBA U KMUBOTHOBOJCTBA B Poccuu, uTo co3maer 6azy He TOIBKO
JUTsi 00€CTIeYeHHs MPOIOBOJILCTBEHHOW 0€30MacHOCTH CTpaHbl, HO ¥ BO3MOXKHOCTh
JUIS YBEJIMYEHHUsI HECBIPbEBOTO dKcnopra. Ha pucyHke mpeacrasiieHa TUHAMuKa
W3MEHEHHSI CTOUMOCTH MTPOM3BEICHHON CENbCKOXO3MCTBEHHOW NpoAyKimu B Poc-
cun B 2010-2019 rr.!

TDEGOBaHMﬂ Ang 3KkcnopTa

JUi yBeNIM4eHus SKCIOPTa MUILEBON MPOLYKIMH B IPYTHE CTPaHBI MPEKIC
BCETr0 HEOOXOAMMO O3HAKOMHUTHCS C TPEOOBAHHMAMH, TPEIBSIBISEMBIMA K JaHHOU
MIPOAYKLINH, B TOW CTPAaHE, B KOTOPYIO IUIAHUPYETCS OCYIIECTBUTH IIOCTaBKY. XOTS
cymectByer Komuccus «Koneke AnnmeHTapuycy (CBOJA HMHILEBBIX MEXITyHAPOI-
HBIX CTaHIAPTOB, NPUHATHIX MexyHaponHoi komuccueit ®AO/BO3 nmo BHenpe-
HUIO KOJIEKCA CTaH/AapTOB U MPABUJI MO MHUIIEBBIM MPOAYKTaM, OXBAThIBAIOIINX OC-
HOBHBIE IPOJYKThI TUTAHU), WIEHAMH KOTOpOi sBisitoTcs 188 cTpaH u oHa opra-
nusanus (EBponeiickuii coro3)?, 0CTAIOTCS HEPEIKUMHU CIydau, KOrjaa MpOTyKIHs,
IIPOU3BEIICHHAS B COOTBETCTBUH CO BCEMM HALIMOHAJIBHBIMHU CTaHIApTaMH B OAHOMN
cTpane, OylleT CUMTaThCs HEMPUTOTHON K yIOTpeOIeHuio B Apyroi [2]. Dkcmopre-
paM mpeskae Bcero HeoOX0IUMO y3HATh MOJPOOHBIE TPEOOBaHUS CTpaHbl Ha3Haue-
HUS K NUILEBOM MPOAYKIMH U MPU HEOOXOIUMOCTH M3MEHHUTh TEXHOJIOIMYECKUI
MPOLIECC B COOTBETCTBUM € ATUMU TpeOoBanusiMu. Hampumep, CILIA He MoxeT 1o-
CTaBJIATh B BenmukoOpUTaHUIO XJIOPUPOBAHHYIO KYPHILy, T€HETUYECKH MOAUDUIH-
POBaHHBIE NMPOAYKTHI M MsICO, MOJIYYEHHOE W3 BBIPALICHHBIX C HCIOJIb30BAHUEM
TOPMOHOB >XUBOTHBIX. B 2019 r. anmunancTpanms Tpammna monpocuna BennkoOpu-
TaHWIO OTMEHHUTH CYLIECTBYIOLIMH 3alpeT Ha JaHHYI0 NpoayKuuto, utoosr CLIA
MOTJIM OCYILECTBIIATH MOCTaBKU B BenukoOpuranuto.

EBpasuiickas 5KOHOMHUYECKass KOMHUCCHsI NPOBOJUT aHAIU3 OapbepoB [10-
CTyIa MUILEBOH MPOLYKIMH HA PHIHKH JPYTHX CTpaH . PoccenbX03Haa30p MpHBO-
IUT UHGOpPMAIMIO 0 TPEOOBaHUSX K MUIEBON MPOAYKLUH Ui psAa CTpaH, mepe-
BEJICHHYIO Ha PYCCKUA A3bIK”.

Ocob6eHHocTn akcnopTa B EC

KpynHbiMu nMnioprepamMu NpoAyKTOB IUTaHUS SABIIIFOTCS CTpaHbl EBpomnen-
ckoro coto3a. [1o maHHbIM craTucTHueckoii 6a3sl UN COMTRADE?, 3a 2015 r.
B cTpadbl EC cymMMmapHO ObUIO 3aBE3€HO CEIhCKOXO3SHCTBEHHOW MPOAYKIIMU HA

' OcHoBHBIE ~ mMOKasaTennm  cenbcKOro  xossiicrea  P® B 2019 1. URL:
https://meatinfo.ru/news/osnovnie-pokazateli-selskogo-hozyaystva-rf-v-2019-godu-407266 (narta
obpamienus: 20.10.2020).

2 Konekc Anumentapuyc. URL: http://www.fao.org/fao-who-codexalimentarius/about-codex/ru/
(mata obpamenus: 20.10.2020).

3 Ananms GapbepoB JIOCTYyTA CEBCKOXO3AHCTBEHHBIX ToBapoB EADC Ha PHIHKM TPETHHX CTPaH.
URL: http://www.eurasiancommission.org/ru/act/prom_i_agroprom/dep agroprom/export/Pages/default.aspx
(mara obpamienus: 20.10.2020).

4 Poccenpxosnanzop. Beos. BeiBos. Tpamsutr. URL: http://portal.fsvps.ru/import-export.htm
(mata obpamenns: 20.10.2020).

5 Data UN Comtrade Database. URL: https://comtrade.un.org/data/ (accessed: 20.10.2020).
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cymmy 540,6 muipa foiui., 9to cocrasiseT okoio 40,1 % ot mupoBoro ummnopra
(3mech yuTeHO M JABM>KEeHHE ToBapa u3 oaHou crpansl EC B npyryro). Ognako EC
SABJIAETCA Y KPYINHEHIINM 3KCIOPTEPOM MHUILEBOM MPOLYKIMH: 3a TOT *ke 2015 r.
00BEM IKCIIOPTA CENBCKOXO3UCTBEHHON MPOAYKIIMU COCTAaBWI 525,4 MIIpa A0JUI.
(38,6 % ot MupoBoro oobema).

Od¢ununansao EC nponaranaupyetr NpUHLIKI CBOOOABI U OTKPBITOCTU MEX-
ITyHapoIHOU Toprosiu [2]. Ho B IE€HCTBUTENBHOCTH €BPOIIEHCKUE CTPAHbI HE 3a-
MHTEPECOBAHbI B 3aTOBAPUBAHUM CBOETO PbIHKA UMIIOPTHOM MUIIEBON MPOTYKIHU-
el U3 Ipyrux CTpaH, B TOM 4ucie U u3 Poccun. OTO0 MPUBOIUT K MOSBIICHUIO
OrpaHMYEHUIl, B OCHOBHOM IIpH HCIOJIb30BaHUU OaphepHOro meroxa. lIpossie-
HUSIMH JIeMCTBUS HETapU(PHBIX OaphEPOB MOKHO CUMTATh:

— aHTHUJIEMIIMHTOBbIE MOIUINHBI;

— CUCTEMY KBOT M JPYTI'H€ KOJIMYECTBEHHbIE OTPaHUYEHUS;

— TEXHUYECKUE HOPMBI U CTaHJAPTHI.

AnTtunemnunrosas noautuka EC HampaBieHa Ha TO, YTOOBI HE JOITyCKaThb
BBO3 TOBapOB MHOCTPAHHBIMH SKCIIOPTEPAMH IO 3aHWKEHHBIM, 10 UX MHEHHIO,
neHam [2; 3]. OTo pocturaercs MyTeM YCTAaHOBJIEHHS 3aBBINICHHBIX IOLUIMH HA
Takylo npoaykuuto. Ho antuaemnunaronas nonutuka EBponsl npeabsBiseT K 1ie-
HaM BecbMa 3aBbIIIEHHBIE TPEOOBAHUS, TaK MPH pacyeTe CTOMMOCTH TOBapa y4u-
THIBAETCsl 3apabOTHas IJIaTa €BPONECcKOro paboTHUKA, a HE poccuiickoro. B pe-
3yJbTaTe€ ITUX PACUETOB POCCHUNCKHE MPOLYKTHI 4AaCTO MPU3ZHAIOTCS JEMIIMHIO-
BBIMH M Ha HUX YCTAHABIIMBAIOT 3HAYUTEJIbHbIE MTOIUTNHBL.

Cucrema KBOT M JPYIMX KOJMYECTBEHHBIX OIPAaHUYECHMM 3alIUILAET €BpO-
nenckuil pelHOK OoT umnopTa. EC cTpeMuTcss K TOMHUHHPOBAHUIO COOCTBEHHOM
NPOAYKLUHU HAa CBOEM pPbIHKE, OCOOEHHO B TaKOW Ba)KHOU cdepe, Kak MpoJOBOIIb-
cTBeHHas [2; 4]. OTo JocTUraeTCs MMyTEM YCTaHOBIIEHHUS €BPONIEHCKUMHU CTPaHAMHU
OrpaHUYEHUIl M0 00beMy BBO3UMON MpOAyKIMU. KBOTHI yCTaHABIMBAIOT B 3aBU-
CUMOCTH OT MOTPEOHOCTH pBhIHKA B MPOAYKIMH KOHKpeTHoro Buja. IlocraBkw,
KOTOpBIE MPEBBIIIAIOT 3TH HOPMBI, MOTYT HEe IPUHUMAThCA COBCEM, OO HA MM-
MOPT CBBIIIIE JIMMUTA BBOASTCS 3aBbIICHHBIE Tapu(bl. Takue orpaHHYEHHS MPH-
BOJIAIT K CUJIbHBIM OIPaHMYEHHUSM B paOOTE MHOCTPAHHBIX MPOU3BOJUTEIEH.

Bces nocrynaromas B EBporty npoQyKIHs TOJKHA IPOMTH MOATBEPKIACHUE
COOTBETCTBUS IO CTaHJApTaM, ACHCTBYIOIUM Ha TeppuTOopuH EBpocoro3a. OueHp
Ba)KHO TOCTaBLIMKaM OPraHU30BaTh HA CBOUX NPEANPUITHUIX CUCTEMY MEHEIXK-
MEHTa KauecTBa, KOTOpas SIBJISIETCS TapaHTOM TOT'O, YTO OPraHU3alus UMEET BO3-
MO>KHOCTb BBIIIyCKaTh IPOAYKIIMIO HAJJIEKAIIEr0 Ka4ecTBa U COOTBETCTBYIOLIYIO
yCTaHaBJIMBaeMbIM TpeOoBaHUAM Oe3omnacHocTH [3].

Takum 00pazom, B HACTOSIIIIMNA MOMEHT CE€PbE3HBIM PENSATCTBUEM JUIS IKC-
nopra u3 Poccun B EBpony NuIieBBIX MPOLYKTOB SIBISETCS UX HECOOTBETCTBHE
€BPOIENCKUM TEXHUYECKUM TPeOOBaHUSAM, TaK KaK JEHCTBYIOIINE HA TEPPUTOPUU
EBpazuiickoro 5KOHOMHUYECKOTO COK03a TEXHUYECKUE PErjIaMEHThl Ha IHILEBYIO
MPOIYKUHUIO YCTAHABIMBAIOT TPEOOBaHUS B OCHOBHOM TOJBKO K IOKa3aTENsIM
0€30I1aCHOCTH, a HE K MI0Ka3aTeNsIM KauyecTBa MPOLyKIHUH.

HecMmotps Ha 310 1o utoram 2019 r. Poccus sxcnoptupoBasna B cTpaHbl EB-
pomeiickoro coro3a (¢ yueroM BenukoOpuTaHWHM) MPOAYKIIMH arporpOMBIIIIICH-
HOT'O KOMIUIEKCa Ha cymmy 2,8 Milpa A0i1., 4yTo Ha 1,6 % Gonbie ypoBas 2018 1.
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3a nepuon 2016-2019 rr. nocraBku poccuiickoil arpapHoil npoaykuuu B EC yBe-
au4uIich B 1,5 pasa.

Cpenu nocrasisieMblx B EBpocoro3 poCcCUHCKHX MPOIYKTOB JUAUPYIOT pblOa
U pakooOpasHble, OTTPY3KH KOTOPBHIX B MPOILIOM Toxy yBEIWYWIHCh Ha 22 % u
npeBbiciin 1 Mipa omut. Bropoii o 3HaYMMOCTH KaTeropueil sBIsIoTCs WIPOT U
AKMBIXH (II0JICOJTHEYHBIE, COEBbIE, PAlICOBBIE, JIbHSAHBIE), UX SKCIOPT B TOCYJapcTBa
EBpocoro3a Beipoc Ha 21 % — no 368 muH gomi. Ha Tpetbem mecte — mineHuna,
npoaaxu koropoir B EC cokparunuch B 1Ba pasa 10 222 MIIH J0JUL. B CBSI3U C
YMEHBILIEHUEM MTOCTaBOK B JIaTBHIO, SIBIIAIOIIYIOCS TPAH3UTHBIM ITYHKTOM JUIs Tie-
peBaJIku 3epHa 3a npezaensl EBpomnbl. B To ke BpeMsi 3HAUUTENHHO YBEIUYHIUCH
MIOCTaBKM B rocynapctBa EBpocoroza pacTUTENBHBIX Macell: POCCUHCKUNA IKCIOpPT
parcoBoro Macia mpoAeMOHCTPUPOBaJT pocT Ha 29 % — 10 160 MutH A0IIT., COEBOTO —
B 1,8 pa3a — 1o 38 MiIH A01., HOACOIHEYHOTO — B 2,2 pa3a — 10 18 muH gomn. Kpome
Toro, Ha 19 % — 10 109 MyH gomn. — ysenuuuauch npogaxu B EC ceMsH ibHa’,

B nauane 2020 r. pocT poccHiicKOro arpapHoro 3kcnopta B EBpocoro3 npo-
noxuics. B Tedenne nepBeix aByX mecsieB 2020 r. B 28 eBponelcKkux cTpaH
oTrpykeHo 1,2 MiH T arponpoaykiuuu Ha 413 muH gomn. Oto Ha 4,8 % OGoblie
aHAJIOTHYHOTO MPONLIOT0IHETo YpoBHs. [Ipu 3TOM B siHBape — (eBpaiie B JIHIEpHI
BBILIUIA PACTUTENBHBIN HIPOT U AKMBIXH, KOTOPBIX OBLIIO OTTpYkeHO 346 ThIC. T Ha
cymmy 74 miH o’

['maBHOE 117151 €BPOINEHCKOro PhIHKA — NPEJOCTaBUTh OE€30MaCHbBIN MPOIYKT.
TpeboBanus k 6€30MaCHOCTH M3JIOKEHBI B perjamenTax u aupektuBax EC. Ilap-
nameHT EC npuHMMaeT 3akoHOJaTeIbHbIE aKThl B (pOpMe TUPEKTUB U HOPMATHUB-
HBIX aKTOB, MHOTHE W3 KOTOPBIX SIBIISIOTCS OOS3aTENBHBIMU JIJISI TOCYAApCTB-
YJIEHOB U MO3TOMY JOJKHBI OBITh BKIIFOUEHBI B HAIIMOHAJIBHOE 3aKOHOJATEIbCTBO
otnenbHbIX cTpad. EC — kpynHas opranusanusi, KOTopasi CyIlecTBYeT i ycTpa-
HeHHsI OapbepoB B TOPIoOBJIE MEXIY TOCYAapCTBaAMU-YJICHAMU M B KOTOPOM OT-
JIeJIbHBIE TOCYAaPCTBA-WICHB UMEIOT TOJIBKO MPOIOPLIUOHAIBHOE BIUSHUE; 0100~
HBIN MOJIXO/ YaCTO paccMaTpUBaeTCs Kak upe3MepHo Oropokparuyeckuil. OaHako
B OTHOIICHWHU 0E30MAaCHOCTH MHIIEBBIX MPOIYKTOB YCHIICHHYIO 3aIIUTY MOTPeOH-
TeJI1 MOKHO paccMaTpuBaTh Kak IpeumyliecTBo. EBpomeiickuil opran mo 0e3-
OTIaCHOCTH TMHUIIEBHIX NMPOAYKTOB MHpopmupyeT napiameHT EC o Bompocax 6e3-
OMAacCHOCTH MHUILEBBIX MPOAYKTOB [2; 4].

OtnenbHbIE TOCyIapCcTBa-UICHb MOTYT TaKKe UMETh JIPYrHe 3aKOHOJATelb-
HbI€ aKThl U MEXaHU3MbI KOHTPOJISI B OTHOLIIEHUH 0€30MaCHOCTH MUIIEBBIX MPOIYK-
TOB IPU YCJIOBUH, YTO OHU HE MPEMATCTBYIOT TOPTOBIIE C IPYTUMHU TOCYIapCTBAMHU
U MOTYT 3HAUYUTEIBHO OTJINYAThCS 110 CBOMM BHYTPEHHHUM CTPYKTYpaM U MOAXOAaM
K PEryJupyrolieMy KOHTPOJIIO 3a 0€30aCHOCTbIO MUIIEBBIX POITYKTOB.

bazoBeiM noxkymenToM EC B o6mact 6€301MacHOCTH MUILEBBIX MPOIYKTOB
sBigercsa npuHAThIN 28 sHBaps 2002 r. EBponelickuM napiameHToM 1 CoBeTOM
Pernament (EC) 178/20028, ycranaBnuBaromuii 0611e MPUHIMIL U TpeGOBaHHSA

¢ denepanbHbIil 1IeHTp pasBuTHs dKcropra npoaykiuu ATIK Muncensxosa Poccun. URL:
https://aemcx.ru/2020/03/3 1/poccuiickuii-arpapHerit-akcmopt-B-ec/ (1ata oopamenus: 20.10.2020).

7 Tam xe.

8 Regulation (EC) No 178/2002. URL: https://eur-lex.europa.eu/legal-
content/EN/ALL/?uri=CELEX:32002R0178 (accessed: 20.10.2020).
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MUIIEBOTO 3aKOHOJATEIbCTBA M NMPHU3BAHHBIN 00ecneunTh CBOOOIHBIH 000pOT
0€30MacHbIX U KaYECTBEHHBIX MMUIIEBBIX MPOAYKTOB. Paboueil rpynmnoii sKcrepToB
rocynapctB — uigeHoB EC Obu1 pa3zpa®oTaH pyKOBOISIIMN JOKYMEHT «3aKOH
o nume EC»’, HanpapieHHBIH Ha OKa3aHUE MMOMOIIHM, YIydlIEHHE TIOHUMAHHUS H
NPaBUIBHOE NPUMEHEHHE TPeOOBaHUI 3aKOHOATENBCTBA B €IMHOM HOPSIZIKE pe-
TYJIUpPOBaHUS.

KiroueBble 0053aHHOCTH ONEPATOPOB MUILEBBIX MPOTYKTOB:

1) GezonmacHOCTh — OmepaTop HE MOXET pa3MelllaTh Ha phIHKE Hebe3omac-
HbI€ MHILEBbIE MPOYKTHI U KOPMA;

2) OTBETCTBEHHOCTh — OMNEPAaTOPhl HECYT OTBETCTBEHHOCTh 32 0€30I1aCHOCTh
MUILEBbIX MPOAYKTOB M KOPMOB, KOTOpbIE OHM NPOU3BOASAT, TPAHCHOPTHUPYIOT,
XPaHAT U pealn3yoT;

3) mpocneKuBaeMOCTb — ONEepaTopbl JOKHBI UMETh BO3MOXHOCTb OBICTPO
UACHTU(PUIMPOBATH JIFOOOTO MOCTABIINKA WIIH TPY30MOTydaTes;

4) Mpo3pavyHOCTh — ONEPATOPHI JOKHBI HEMEAJICHHO HHPOPMHUPOBATh KOM-
METEHTHbIE OPraHbl B CIy4yae, €CIM €CThb OCHOBAHUS I0JIaraTh, YTO UX MPOIYKT
MUTAHUS WK KOPM He SBJIsieTCsl 6€30IacHbIM;

5) aBapuiiHble CUTYyallUd — ONEPATOPHI JOKHBI HEMEIJIEHHO OTO3BaTh MPO-
IYKT, €CJIM €CTh OCHOBAHUS 10J1araTh, 4TO OH HEOE30IaceH;

6) mpeaymnpexaeHue — ONepaTopbl JOLKHBI BBISBISATh U PETYNIPHO Iepe-
cMaTpHBaTh KPUTHUYECKUE TOYKH B CBOUX Ipolieccax M oOecrneynBaTh NMpUMeHe-
HUE KOHTPOJIS B ATUX TOUYKAX;

7) COTPYIHUYECTBO — ONEPATOPHI JTOJIKHBI COTPYIHUYATh C KOMIETEHTHBI-
MU OpraHaMH B OTHOIIEHHUH Mep, IIPUHUMAEMBIX JUIsl CHUKEHHUs pUCKOB .

Jpyrumu BaxkHbIMH AoKyMeHTamMu EC, peryaupyromumMu BBO3 MHIIEBON
MPOJYKIMH, YCTaHABIMBAIOIIMMU OCcOOble NpaBujia U TpeOOBaHUS B €€ OTHOLE-
HUMU, SBISFOTCSL:

— Pernament EC Ne 555/2008!'! u Pernmament EC Ne 436/2009'? — perymupy-
10T BBO3 BHA M YCTaHABJIMBAIOT TPeOOBAHMS K JOKYMEHTAIMU TS CepTH(PUKALIIN;

— Pernament EC Ne 882/2004'* — ycTanapnuBaeT o6miue IPUHIUIIBI IPOBE-
JeHHUs O(pUIMATIBHOTO KOHTPOJS, UMEIOLIET0 CBOEH IIeJbI0 MPOBEPKY COOTBET-
CTBUS YCTAHOBJIEHHBIM IIPaBUJIaM;

— Jlupextusa Ne 2002/99/EC'* — coneput BeTepHMHAPHO-CAHUTAPHBIE TIPa-
BUJIA, PETYJIUPYIOLIUE BCE CTa U MTPOU3BOJCTBA, NEPEPAOOTKU U pacIpeieICHUs

® General Food Law EU. URL: https://ec.europa.eu/food/safety/general food law en (ac-
cessed: 20.10.2020).

19 Food Law General Requirements EU. URL:
https://ec.europa.eu/food/safety/general food law/general requirements_en (accessed: 20.10.2020)

' Pernmament EC Ne 555/2008. URL: https://eur-lex.curopa.cu/legal-
content/EN/TXT/PDF/?uri=CELEX:32008R0555&from=en (nara obpamienus: 20.10.2020).

12 PernmamenT EC Ne 436/2009. URL: https://eur-
lex.europa.eu/LexUriServ/LexUriServ.do?uri=0J:L:2009:128:0015:0053:EN:PDF (mata oGpare-
Hust: 20.10.2020).

13 Permament EC Ne 882/2004. URL: https:/fsvps.gov.ru/fsvps-docs/ru/usefulinf/files/es882-
2004.pdf (mata obpamenwus: 20.10.2020).

14 Tupextusa Ne 2002/99/EC. URL: https:/fsvps.gov.ru/fsvps-docs/ru/usefulinf/files/es2002-
99.pdf (mata obpamenwms: 20.10.2020).
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BHyTpu EC, a Takxke BBO3 U3 TPETbUX CTPaH MPOAYKTOB )KMBOTHOT'O IPOUCXOXK-
JI€HUSI U TPOYKTOB, MTOJIYYEHHBIX U3 HUX, Ul TOTPEOJIEHUS YETOBEKOM;

— Pernament EC Ne 853/2004!° — ycranasnuBaeT ocoOble MpaBuia 1o MHTH-
€HE MUILIEBBIX TPOAYKTOB KUBOTHOTO IPOUCXOKICHUS;

— Pernament Ne 28/2012'° — onpenenser TpeGoBanus K cepTHPUKALN HM-
nopTa 1 TpaH3uTa uepe3 EBporneiickuii coro3 HEeKOTOPHIX KOMOMHHPOBAHHBIX TIPO-
IYKTOB;

— Pemenne Komuccun Ne 2007/275/EC!7 — comeput nepedeHb sKMBOTHBIX
U TIPOJIOBOJILCTBEHHOM NMPOAYKINH, MOAJIEKAIMX BETEPUHAPHOMY KOHTPOJIIO B I10-
IPaHUYHBIX UHCIIEKIIMOHHBIX MYHKTaX;

— Pemenne Komuccun 2007/777/EC'® — ycranapnuBaeT BeTepuHapHO-CaHU-
TapHBIC ¥ CAHUTAPHO-THTHEHUYECKHE YCIOBUS U 00pa3Iipl cepTu(hUKaTOB UMITOP-
Ta MSACHOW MPOIYKIMH, 0OpaOOTaHHBIX KEJIYIKOB, My3bIpe M KHILIOK, IMpeaHa-
3HAYEHHBIX JJIS1 YIOTpeOJIeHUs B MUY, U3 TPEThUX CTPaH;

— Pernament EC Ne 605/2010' — ycranaBnmBaeT ycioBHs OXpaHbl 310pO-
Bbsl )KUBOTHBIX U JIOZEH U BeTepHUHAPHOU cepTUdUKAMK 1 BBo3a B EBponeii-
CKHI CO03 CBIPOIO MOJIOKA M MOJIOYHBIX IIPOAYKTOB, IPE€JHA3HAYEHHBIX I I10-
TpeOJICHUST YETIOBEKOM.

Cy1iecTByeT mepeueHb, pa30MThI Ha OTJENbHbIE TPYIIIBI MUIIEBOI Mpo-
TYKIMH, JUIS KaKJIOW M3 KOTOPBIX IMPUBENEH CHHCOK CTpaH, UMEIOLIUX pa3pelie-
HHU€ Ha BBO3 IPOIYKIMHU Ha TeppuToprio EC?.

B 3akononmarensctBe EC cymiecTByeT Takoe IMOHSATHE, KaK KOMIO3WUTHBIN
(cocTaBHOIT) TOBap — TOBap, MpelHa3HAUYEHHBIA IS MOTPEOJICHUS YEeOBEKOM,
coJepKaiii 00paboTaHHBIE MPOIYKTHI )KUBOTHOTO M PACTUTEIHHOTO MTPOUCXOXK-
JIeHHs, B KOTOpPOM 00paboTKa MEpBUYHOIO MPOAYKTa SIBISETCS HEOThEMIIEMOU
4acThl0 MPOU3BOJACTBA KOHEYHOI'O NPOAYKTa (HampuMep, TAaKOBBIMH SIBJISIOTCS
TOTOBbIE K YMOTPEOJIECHUIO COHIABMYM). Takue KOMIIO3UTHBIE MPOIYKTHI, COJEp-
Kalue nepepaboTaHHbIE MCONPOIYKTHI, Mpu BBo3e B EC OIKHBI CONMPOBOXK-
JaTbCs COOTBETCTBYIOLIUM CEPTU(PHUKATOM Ul MICONPOAYKTOB, HE3aBHCHMO OT
KOJIMYECTBA APYroro MpoaAyKTa KMBOTHOTO MPOUCXOKIEHUS. AHAJIOTUYHbBIE Tpe-
O0OBaHMs €CTh M JUIsI KOMIIO3UTHBIX MPOJYKTOB, COAEPXKALIMX IepepadoTaHHbIE
MOJIOYHBIE MPOAYKTHI, PHIOOTIPOTYKTHI, SHIEIPOAYKTHI.

Nudopmanus 0 MapKUpoBKe, UMIOPTE MPOIYKTOB MUTAHMs, BKIOYas Te-
KyII1€ UMIIOPTHbIE OIPaHUYEHUSI, IECTUINIaX, KPACUTENSIX U KOHCEpBAaHTaxX CO-

15 Permament EC Ne 853/2004. URL: https:/fsvps.gov.ru/fsvps-docs/ru/usefulinf/files/es853-
2004.pdf (mata obpamenus: 20.10.2020).

16 Permament Ne 28/2012. URL: https://fsvps.gov.ru/fsvps-docs/ru/laws/eu/j4yZNxBRU3.pdf
(mata obpamenns: 20.10.2020).

17 Pemenne xomuccun Ne 2007/275/EC. URL: https:/fsvps.gov.ru/fsvps-docs/ru/laws/eu/2007-
275.pdf (nata obpamenus: 20.10.2020).

18 Pemenne Komuccuu 2007/777/EC. URL: https:/fsvps.gov.ru/fsvps-docs/ru/usefulinf/files/es2007-
777.pdf (nata obpammenwus: 20.10.2020).

19 Permament EC Ne 605/2010. URL: https:/fsvps.gov.ru/fsvps-docs/ru/laws/eu/605-2010.pdf
(mara obpamienus: 20.10.2020).

20 Third Country Establishments List per Section. URL:
https://webgate.ec.europa.eu/sanco/traces/output/non_eu_listsPerActivity en.htm# (mata oOparmie-
aus: 20.10.2020).
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NepKUTCA B MH(OPMALMOHHBIX JTUCTAaX>, KOTOPhIE COCTABIAIOTCA HA KAXIYHO Ka-
TEropHIo TOBapa.

C 13 pexabpst 2014 r. HOBoe 3akoHoAarenscTBO — periameHT EC Food
Information for Consumers 1169/2011 — 00s3pI1BaeT MPEANPUATHS MTUIIICBOU TIPO-
MBIIIJICHHOCTH TPEOCTaBIATh HHPOPMAIMIO 00 alJeprud Ha MPOIYKThI MUTa-
HUS, IPOJIaBa€Mble B HEYIIAKOBAaHHOM BH/JIE, HAIIPUMEP B TOUKAX OOILECTBEHHOTO
MUTaHUS, IPUIIABKaX TAaCTPOHOMOB, MEKAPHAX U COHIBUY-0apax.

[IpousBonuTenu, NepeBO3YNKH, UMIOPTEPHl U POZHUYHBIE TOPTOBLII HECYT
OTBETCTBEHHOCTbH 32 MPOAYKTHI MUTaHUs, KOTOPbIE OHU MepeaarT B 00opot. OHu
00s13aHbI O0ecreynBaTh W JOKYMEHTHUPOBATh O€30MacHOCTh U KAdyeCTBO CBOECH
UM ¢ UCTIONF30BaHUEM BHYTPEHHUX MEXaHU3MOB KOHTPOJIS.

OnpeneneHHbIM IPEUMYIIECTBOM Ui NMPOJBUKEHUSI CBOEH MPOAYKLIHMU Ha
peiike EC sBnsercs ceprudukamus cucreMbl MEHEKMEHTa 0Ee30MacHOCTH IH-
IIEBOM MPOAYKUIMU TPEANPHUSATHS COTJIACHO TPEOOBAHUSAM MEXKIyHAPOTHOTO
cragaapta ISO 22000:2018. Ha tepputopun Poccum aeicTByeT HalMOHAIbHBIN
cranpapt TOCT P CO 22000-2019%%, uneHTHYHBIA MeXIyHapoAHOMY. BakHO
MMOMHHTb, YTO OCHOBHAsI II€JIb MHUIIEBOTO MPOU3BOACTBA — 00ECMEYUTh MOTPeOu-
TeJIe Ka4eCTBEHHBIM U 0€30IMMacCHBIM MPOITYyKTOM [ 1; 4].

3aknyeHue

YBenuyeHne MmocTaBOK POCCHICKON MHUINEBOW MPOIYKIIMKA Ha 3apyOeKHBIC
PBIHKH SIBJIIETCSL OAHOM M3 KIIIOUEBBIX 3aJad HALIEro rocylapcrBa IO yBEIUYe-
HUIO JIOJIM HECBIPHEBOI'O 3KCIOPTA B peajau3aly Haunpoekra «MexayHapoaHas
KooIepanus 1 5KCrnopm». EBponenckuii cor3 — KpyNHEUIINN UMIIOPTEP MUILEBOU
MPOAYKIMH, NPH 3TOM cTpaHbl EC — KpynHbIE€ SKCIIOPTEPHI CENbCKOXO03SHCTBEH-
HOM NPOAYKIMH. B 1ensx 3amuTsl BHYTPEHHETO POU3BOAUTENS OHU yCTaHABIIU-
BalOT MEpPbI, OIPAaHUYMBAIOIINE UMIOPT MPOJOBOILCTBEHHON MPOAYKLHUHU, KOTO-
pBl€ MOTYT COCTaBUTh KOHKYPEHIMIO Ul MECTHBIX Y4aCTHHUKOB pblHKa. Ho, He-
CMOTpSl Ha 3TO, NpU COOJIIOJIEHUU BCEX HEOOXOIUMBIX YCIOBUH, B TOM YHUCIIE
HaIlMOHAJIBHBIX TPEOOBAaHUM TEXHUYECKOI'O PEryJUpOBaHMS CTPaH-UMIIOPTEPOB,
BO3MOXHO CYIIECTBEHHO HApacTUTh POCCUUCKHN 3KCHOPT MPOAOBOJILCTBEHHOMN
nponykuuu. B 2018 r. Poccns Boluia TOabKO B ABaALATKy KPYMHEUIIUX 3KCIOP-
TepoB B Mupe, no uroram 2019 r. skcnopT HpOAYKIHMH arpornpOMbIIIIEHHOTO
KOMIUIeEkca M3 Poccum JoCTUr «CKpOMHBIX» 24,8 mupa momn* B orimume oT
CTpaH — JMAEPOB IO JKCIOPTY MPOJOBOIBCTBEHHON MPOAYKIUH, B CTPYKType
POCCUICKMX MOCTaBOK MpPeo0salaloT TOBaphl ¢ HEBBHICOKON N00aBIEHHOW CTOM-
MOCTbBIO (TIpEXKJI€ BCETO 3J1aKU M MOpokeHasi pbioa). C y4eToM H3JI0KEHHOTrO,
Y POCCUICKOTO MPOJOBOJIBCTBEHHOIO 3KCIOPTA UMEETCS CYLECTBEHHBIN IOTEH-
LUa Ui pocTa.

2l Food Standards Agency. URL: https://www.food.gov.uk/business-guidance/imports-
exports#.USvIRf0soYU (mata oopamenus: 20.10.2020).

2 TOCT P UCO 22000-2019. CucreMbl MEHEKMEHTa OE30MACHOCTH IUIIEBOH HPOIYK-
un. TpeboBaHusI K OpraHU3aIMsAM, YUACTBYIOIIMM B I[ENU CO3JaHus MHIeBou mpoaykiuu. URL:
http://docs.cntd.ru/document/1200166674 (nata oopamenus: 20.10.2020).

23 DKOHOMMKA U KU3HB. 3a IOCIEIHUE JECATH JIET J0Ns POCCHE B MMPOBOM IIPOIOBOJIb-
CTBEHHOM JKCIOpTe BEIpocha Oonee uem B 2 paza. URL: https://www.eg-online.ru/news/423504/
(mata obpamenns: 20.10.2020).
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CnyTHMKOBbIE MHOUKATOPbDI
M3MeHeHNs KaYyecTBa Bo3ayxa Hap Poccuen
n3-3a orpaHu4YeHvi B cBa3u ¢ naipemuen COVID-19
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Annortaums. [Iposenen ananu3 conxepxkanus neui (pml10) u NO2 B atmocdepe Hax
Poccueii 3a ssuBapp — Mait 2020 r. B cpaBHEHUH C IPOLUIBIMHU TofiaMu. B kauecTBe HCTOUHUKA
rH(pOpMAIK UCIIOIB30BaHbl apXuBbl JaHHBIX Copernicus Atmosphere Monitoring Service.
YCTaHOBJIEHO, YTO BBEJEHHUE COLMAIBHO-DKOHOMUYECKUX OTPAHMYECHHMH U3-3a MaHIEMUH
COVID-19 HepaBHOMEpHO MOBIHUSIIO Ha COACpKaHUE B aTMocdepe MbUIM U OKCHIA a30Ta B
Pa3HBIX pernoHax crpanbl. COCTOSHHE 3albIIICHHOCTH aTMOocdepsl U conepkanus NO; u3-3a
BBEJICHHBIX OrPaHUYEHHUH yIyUYIIMIIOCh B psiie pernoHoB JlansHero Bocroka (mo-Buaumomy,
Y U3-3a OTPAaHUYCHHUI Ha TEPPUTOPUU coceanero Kuras) u B MeHbIel cTeneHu B neHTpe EB-
poreiickoit wactu Poccun. Ilomyuennas madopmanns MoXeT OBITH UCIIONB30BaHA ISl TIPO-
THO3UPOBAHUS PAa3BHUTHUS COIMAIBHOW M SKOHOMHYECKOH CHTyalnuu Ha ONMKadIine TOxbl
IJIAHUPOBAHUS TPEBEHTUBHBIX MeEp AJS MPEOJOJICHHs] SKOHOMUYECKHX M COLHUAIBHBIX TO-
cnepctBui mangemun COVID-19, a taxxke 1 pa3paOOTKH MPEATIOKESHUI IO IPEOTOTICHUIO
HEraTUBHBIX MOCIEICTBUM JUIsl OKpY Karolleld cpelbl, BKIOYas Mepbl 0 ONTHMU3ALUHU Tep-
PUTOPHATIBHOTO Pa3BUTHUS, OXpaHe MPUPOJIBI U YUETY SKOCUCTEMHBIX (PYyHKLUH.

KiioueBble c0Ba: 3ambUleHHOCTh atMocdepsl, coiepskanne NO? B armocdepe,
COVID-19, Copernicus Atmosphere Monitoring Service, Poccust

BbuaarogapaocTu u puHaHCHpoBaHMe. VccnenoBaHys MpoBeneHsI PH oAnepxke Pycckoro
reorpaduueckoro obmiectsa 1 IIporpaMMe! cTpaTerndecKoro akaaemMmudeckoro guaepersa PY/TH.

Hcropus crateu: noctymnmwia B peaakimo 17.02.2021; npunsTa k myOmkarmu 15.05.2021.

Just murupoBanusi: Casun U.IO., Yununun A.B., Asemsan C.A., Hluwronarxosa E.A.,
IIpyonu-xoea E.FO. CIyTHUKOBBIC MHIMKATOPHI M3MEHCHMS KadecTBa Bo3ayxa Hax Poccueit
n3-3a orpaHuueHuid B cBs3u ¢ nangemueit COVID-19 // Bectauk Poccuiickoro yHuBepcHTETa
Ipyk0b61 HaponoB. Cepusi: DKonorus U 0e30macHoCTh xku3HeaesTensHocTr. 2021, T. 29. Ne 3.
C. 250-265. http://dx.doi.org/10.22363/2313-2310-2021-29-3-250-265
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Satellite indicators of air quality changes over Russia
due to the COVID-19 pandemic restrictions

Igor Yu. Savin»?(0®_ Andrej V. Chinilin!*{, Sergey A. Avetyan'*
Ekaterina A. Shishkonakova'(”, Elena Yu. Prudnikova'*

YW.V. Dokuchaev Soil Science Institute, Moscow, Russia
2Peoples’ Friendship University of Russia (RUDN University), Moscow, Russia
3Russian State Agrarian University — Moscow Timiryazev Agricultural Academy, Moscow, Russia
4Lomonosov Moscow State University, Moscow, Russia

B savin_iyu@esoil.ru

Abstract. The analysis of the dust content (pm10) and NO; in the atmosphere over
Russia for January — May 2020 in comparison with previous years was carried out. Coperni-
cus Atmosphere Monitoring Service data archives are used as a source of information. It was
found that the imposition of socio-economic restrictions due to the COVID-19 pandemic af-
fected the content of dust and nitrogen oxide in the atmosphere unevenly for different regions
of the country. The state of atmospheric dust and NO» content has improved due to the re-
strictions imposed in a number of regions of the Far East (apparently, also due to restrictions
on the territory of neighboring China) and, to a lesser degree, in the center of the European
part of Russia. The information obtained can be used to predict the development of the social
and economic situation in the coming years and to plan preventive measures to overcome
the economic and social consequences of the COVID-19 pandemic, as well as to develop pro-
posals to overcome negative consequences for the environment, including measures to opti-
mize territorial development, nature protection and consideration of ecosystem functions.

Keywords: atmosphere dust, NO; content in the atmosphere, COVID-19, Copernicus
Atmosphere Monitoring Service, Russia
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BBepeHue

[Tanpemus COVID-19 npuBena Kak K MOJIOKUTEIBHBIM, TaK U K OTpHUILIA-
TEJIbHBIM MOCJEACTBUAM JUJISl OKpY Karoulel cpefbl, KOTOphle MO-pa3HOMY Mpo-
SBWIINCH B HanOosiee moctpaaaBmux crpanax (CILLIA, bpasunus, ctpansr EBporisl,
Kwuraii, Poccust u ap.). B [1-8] nmoka3zaHo, 4To CyIiecTBYeT OTYETJIMBAsi CBS3b
MeXy NPEIIPUHATHIMU YpE3BbIUafHBIMU KapaHTUHHBIMU MepaMu M KpaTKOBpe-
MEHHBIM CHI>KEHHEM BO3JIEUCTBHS Ha OKpyXkarouryto cpeay. OHO MposiBHIIOCH B
BUJIE YIy4YIlIEHUs KadecTBa BO3QyXa (OCOOEHHO MO OKCHJY a30Ta, TBEPABIM ya-
CTHIIAM, B MEHBIIICH CTENEHHU M0 YrapHOMY Tra3y), OUYUCTKU MOOepeKuid, CHUKE-
HUS IIyMOBOTO 3arpsi3HEHUS], YMEHBUICHHS YaCTOTHI MTOKapOB U APYTUX aCHEeKTOB
TpaHchopMaMu OKpyXxaromeil cpeasl. Bmecte ¢ Tem Obula yCTaHOBIEHA IMOJIO-
KUTENbHAs KOPPEsALUs MEXIY 3arpsA3HEHHOCTHbIO BO3IYIIHOM cpensl U 3abole-
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BAaE€MOCTBIO, a Takke cMepTHOCThI0 0T COVID-19 [9-12]. DkcnepTsl MpOrHO3H-
pOBajM coKpamieHne BEIOpocoB mapHUKOBBIX Ta3oB (I1) B pasrap manmemun 10
MacuITaboB, KakHX ellie He ObU10 co BpeMeH Bropoii mupoBoit Boiinsl [13]. C apyroii
CTOPOHBI, BO3HUKJIO MHOXECTBO HETAaTHBHBIX MOOOYHBIX 3(PPEKTOB, CO3MAIOMINX
yrpo3y 3KosIoruu. B yacTHOCTH, MpHOCTaHOBKA MPOrpaMM NepepaboTKH BTOPUY-
HOTO CBIpbSl HA TEPPUTOPHUM bpasminu yxe B epBble MecsIbl TaHAEMHUH NIPUBEIa
K HEOOXOAMMOCTH Pa3MECTHTh Ha Ha3eMHBIX cBajkax 19 000 M° TOTIOJTHUTEIHHO-
ro o0beMa MEIUIIMHCKUX U MPOYUX OMACHBIX OTXOAOB, U3 KOTOpbIX 30 % He yTH-
au3upoBanock npaBuwibHO [14]. B ator mepuon CIUIA Taxkke orpaHu4YwiIn MIpo-
IpaMMbI 110 BTOPUYHOI nepepaboTke 0TXoA0B B 46 % ropoaoB BBHUy pUCKa PO-
cTa 3a00JIeBa€MOCTH Ha MPEANPUATUAX 110 nepepaboTke. B To ke Bpemst B YXaHH
B pasrap mnaHaeMuu oOpa3oBBIBAIOCH 240 METPUUYECKHX T OTXOJIOB €XKEIHEBHO,
yT0 oyt Ha 190 T Gonblrie, yeM B 0ObIYHOE Bpems [7].

Ha mexnayHaponHOM ypoBHE 3By4aT MPH3BIBBI K INIyOOKOMY, CUCTEMHOMY
NEPEeCMOTPY COLMATIBHO-3KOHOMUYECKOTO Pa3BUTHs, U3MEHEHUIO MOTpeOUTENb-
CKOTO TOBEJEHUS, NMEPEXoay K yCTONUMBOMN 3€JI€HON 3KOHOMUKE, KOTopast (PyHK-
LUOHMPYET KaK JJIs JIFOAEH, TaK U JUIs TUIAHETHI.

Crnenatb 310 Oy/eT BO3MOYXHO TOJIBKO Ha OCHOBE JETAJIbHOTO aHaIM3a, MO-
HUTOPUHIA U OLICHKH HAIPaBICHHOCTH MU3MEHEHUM OKPYIKAIOLIEH cpezbl, IKOHO-
MHUKHU ¥ COIMATbHON ceprl. TpaauimoHHO MOJ00HBIE 33aYl PEIIAIOTCS Ha OC-
HOBE JAHHBIX O(QUIMATBHON cTaTUCTUKU. KOHAMIIMOHHOCTD CTaTUCTUYECKON MH-
(opmany OKa3bIBae€T CHIIBHOE BIMSHIE Ha KAYECTBO MPOTHOCTUYECKUX MOJIeeit
pa3BUTHs CTpaH U peruoHoB. Cuctema cOopa CTaTUCTHUYECKUX JAaHHBIX BO BCEX
CTpaHax MHUpa UMeeT OOJbIION BPEMEHHOMW Jiar, YTO MPUBOAMT K OOJIBIION Bpe-
MEHHOH 3aJIepKKe JOCTYIHOCTH JIaHHBIX O BIUSHUU TOTO HJIM MHOTO COOBITUS Ha
COLIMAJIbHO-9)KOHOMHUYECKYIO CUTYAIlHI0 B CTPAHE WU B €€ OTAENIbHBIX PErHOHaX.
Bo MHOrux crpaHax TpeThero Mupa craTUCTU4ecKas HH(popMalys BooOIIe He co-
Oupaetcs Ha peryisipHoil ocHoBe. Hanpumep, B Adpuke npakTuyecku He IpOBO-
JATCSL Hay4dHbIE uccienoBanus no pacnpoctpanenuto COVID-19. Tak, u3z 3487
HAYYHBIX IyOJIMKamuid 1O ATOM TeMaTHKe 3a MEepBbIe TPU MECSALa Pa3BUTHUS DIIH-
JIeMHUH appUKaHCKOTO KOHTHMHEHTa Kacaiauch Tojibko 22 (0,6 %) u3 HUX, TO ecTh
MIPUMEPHO CTOJBKO K€, CKOJIBKO OTHOCHIIOCH K oaHOW KomymOuu (18 myOnwka-
umif) [15].

OpHUM U3 NepCIEeKTUBHBIX TUIIOB JAHHBIX JUIsl HHTETPaJbHOW HE3aBUCUMOMN
U ONIEpaTHBHON OLIEHKHM COCTOSIHUSI OKPY>KAIOILEH CPelbl U COLUAIBHO-3KOHOMHU-
YeCKOH 00CTAaHOBKH Ha OOJBIINX TEPPUTOPHUSIX SBISIOTCS CITyTHHKOBBIE TaHHBIE.
B nocnennue rosipl NosIBUIINCH I7100abHbBIE POAYKThI JETEKTUPOBAHUS MBUIEBBIX
BBIOPOCOB MO CITyTHHKOBBIM AaHHbIM!. MERRA-2 — mepBblii I1100aIbHBIH TIpo-
IOYKT TOBTOPSIOIIErOCs aHajau3a, IOMHMO CTaHIAPTHOIO METEOpPOJOTHYECKOTO
aHaJIM3a aCCUMIINPYIOIMUN CITyTHUKOBbIE HAOJI0/IEHUS 3@ B3BELICHHBIMU YaCTH-
aMH B aTMocdepe U NpeCTaBISAIOIINN CBEACHUS 00 X B3aUMOCBSA3H C IPyTUMHU
(Gu3NYEeCKUMHU TPOIleCCaMy, KOTOPbIE PAacCMAaTPHUBAIOTCS B paMKax KiIMMaTHue-
CKUX ucciefoBaHuil. OHU MO3BOJISIOT MOJy4YaTh JAHHBIE O COJEPYKAHUU IBLIN B
atMocepe ¢ MepuoIUIHOCTHI0O B HECKONBKO 4yacoB [16]. Dra undopmanms mo-

! Modern-Era Retrospective analysis for Research and Applications, Version 2. URL:
https://gmao.gsfc.nasa.gov/reanalysissMERRA-2/ (accessed: 10.02.2021).
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TEHLHUAJIBHO MOKET SIBIATHCS XOPOIIMM UCTOYHMKOM JaHHBIX O 3albUIEHHOCTH
aTMoc(depsl Kak OJTHOTO U3 HHIUKATOPOB COCTOSIHHS OKPYKAIOMIEH CPEeIbl.

B Hacrosimee Bpemst MHOTHE MexayHapoaHbie opranuzaimu (FOHEIL, ®AO,
O2CP, MCOII, BBD, 'D®, MDA wu np.), yausepcuretsl (Oxford u np.) u Hayd-
Hbie HHCTUTYTHI (WRI) monkmtouaroTess K MHBEHTApU3aIllui, MOHUTOPUHTY U aHa-
JIU3Y TOCJIEACTBUMN MTAHIEMHUU TI0 Pa3HbIM aCMEKTaM dKOJIOTHUYECKOU MPOOIIEMATHKH:
COVID u BozneiictBue onacHbeix BeuiectB, COVID u ynpaBineHue oTxonamu,
COVID u xuotHbld Mup, COVID u npobnemsl coxpaHeHus 6uopazHooOpasus,
COVID u nmpobnemsl 3arpsi3HeHus Bo3ayxa, nusaue COVID Ha pa3Butue 3ene-
HOUM 3KOHOMUKHM U ¢PuHaHCOB, Bo3aeicTBrue COVID Ha ocnabiieHne mpupoIo-
OXpaHHBIX 3aKOHOB U TIp.

DKOJIOrMYECKUE TIOCTICICTBHS MAaHAEMHUU U MUPOBBIE TPEH/IbI SKOJIOTUIECKOTO
pa3BUTHA HEOOXOAMMO YUUTHIBAThH MPU IIAHUPOBAHUU MPUPOIOOXPAHHBIX MEPO-
MPUSTANA HA PAa3HBIX TEPPUTOPHAIBHBIX YPOBHSX, MPOTHO3ZUPOBAHUHA BO3MOKHBIX
W3MEHEHHH 3eMJIENOIb30BaHUS, OLIEHKE HKOJOTHUYECKUX (YHKIMI MPUPOITHO-
XO3HUCTBEHHBIX CHCTEM B YCJIOBHUSIX HEOMPEIEIIEHHOCTH COLMAIbHO-9KOHOMHUYECKOTO
pa3BUTHA U TTI00ATHHBIX KPU3UCOB.

Ananu3 Biausiaus manaemun COVID-19 Ha conmanbHO-9KOHOMUYECKYIO aK-
TUBHOCTb U COCTOSIHME OKpYyXarollei cpeabl B Poccun Ha OCHOBE CITyTHUKOBOIO
MOHHTOPHHTA 3aBUIEHHOCTH atMocdepsl U conepkanust B Heil NO2 10 cux mop
He mpoBoAuiICs. B cTaThe mpuBeeHBI HEKOTOPBIE PE3YIbTAaThl OJOOHOTO aHATN3A.

OO0BbeKT nu meToAabl

AHanu3 BBINOJHEH Ui TeppuTopuu Bce Poccuu. Mcnonb3oBamuch rino-
OasibHbIE TIPOCTPAHCTBEHHBbIE AaHHBIC 3a mepuoa 2017-2020 rr., mocraBisieMbie
CcIy>k00i MoHUTOpHHTa cocTosiHus atMocdepsl Copernicus Atmosphere Monitoring
Service (CAMS), Bxozsiieit B coctaB EBporielickoro 1eHTpa cpeiHeCpOUHbIX MPo-
rao3oB norosisl (ECMWF). IpoctpaHcTBeHHbIE TaHHbIe MMEOT pasperieHne 40x40 kv
u o0veaussroT nopsaka 1000 execyTOUHBIX (32 KaKIblil r0j1) Tporao3os. [Ipo-
CTPaHCTBEHHBIE JaHHbIE OTOOPAXKAIOT CPEAHECYTOUHYIO KOHIIEHTPALMIO KITFOUEBBIX
3arpsA3HSIONIMX BELIECTB B MPU3EMHOM cjoe — JByokucH azota (NO2) u TBepabIxX
nbUIeBbIX yacTul] (pm10), kKoTopble M ObUTH UCMOJIB30BaHbl B KaU€CTBE MHIMKATO-
POB YHCTOTHI BO31yxa. EAWHUIBI M3MepeHUs] KOHIICHTPAIlMKA Ha KapTax — MUKpPO-
rpamMm Ha Kybuueckuit Metp (ug/m?®). CAMS No3BOIISET OTCIEKMBATh Pl APYTUX
3arpsA3HSIOIIMX BEIIECTB, OAHAKO KOHIEHTpauuss NO2 1 TBEpAbIX MbUIEBBIX YaCTHUI]
ocobeHHO akTyanpHa B KoHTekcTe kpuzrca COVID-19. NO2 — 310 HeTonToBEYHBIM
BUJ 3arpsi3HUTENS], TPOJOIDKUTEIBHOCTh KU3HU KOTOPOTO COCTAaBIISIET MEHEE Cy-
TOK. DTO 03HAYaET, YTO ATOT 3arps3HUTEINb Oy/AET OCTaBaThCs JOCTATOUHO OJIU3KO K
CBOMM HMCTOYHUKAM BBHIOPOCOB M YTO KOHIIEHTpALUs OyIeT ObICTPO MEHSTHCS, €CITU
U3MEHATCSl €r0 UCTOUYHUKH BBIOPOCOB. MenKoAMCIepCHbIE TBEPbIe YacTUIIBI SIB-
JISIFOTCSL CJIO’KHBIM THITOM 3arpsi3HSIOLIMX BEILECTB, OCKOJIbKY OHHM BKJIHOYAOT Ya-
CTHIIBI PA3IMYHOTO XMUMHUUYECKOro coctaBa. OIHUMH U3 OCHOBHBIX MX MCTOYHUKOB
BBICTYTIAIOT MPOMBIIUIEHHOCTD M aBTOMOOHJIBHBIN TPAHCIIOPT.

Ha nepBom 3Tane aHanu3a execyTOYHbIE KapThl ObIIIM YCPEIHEHBI B €KeMe-
CsiHBIE (IMMOCYUTAHO cpenaHee apudmerndeckoe). [locie 3Toro mposeneHo cpas-
HeHue JaHHbIX 3a 2020 1. ¢ npeAblIyIUMH T'OAaMH.
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CHayasa cpaBHUBAJIUCh CPEHUE 3HAUECHUS 3a KaXIbIi Mecsl ¢ dpeBpas 1o
Mait 2020 r. ¢ co cpeiHUM MHOToJeTHUM 3a nepuos 2017-2019 rr. nns kaxxaoro
Mecsna. B pe3ynbraTte nmosyuyeHo 4eTblpe KapThl OTKIOHEHHH OT CPEHETO.

ITocne aToro I KaXXI0ro rofa MOCTPOSHBI KapThl TPEH 1A MoKa3aTenei 3a
NEepUoJl C SIHBAps MO Mail U MPOBEIEHO CPaBHEHUE KapT, OTPAXKAIOLIUX yrojl Ha-
KJIOHA JIMHUH TPEHIA JUTS KaXI0TO roja.

Jlnis paboThI ¢ KapTaMH U BU3YyaIM3alllu Pe3y/IbTaTOB aHAIM3a MCIIOJIb30Ba-
nace 'NC QGIS.

PesynbTaTbl M 00CyXaeHue

OcHoBHbIe MephI 110 60oprde ¢ mangemueit COVID-19 B Poccru Ot BBEICHBI
¢ koHua mapra 2020 r. B paMkax ux peaauzaluu Mocie10BaTeIbHO BBOJUINCH Orpa-
HUYEHUS B IEPEBIKEHUSIX Yepe3 MPaHuIIbl C IPYTUMHU TOCYJapCTBAMU, KApaHTUH IS
rpaxKIaH, IpUOBIBAIOIIMX U3 JIPYTHX TOCYAApCTB, AUCTAHIMOHHBIM PEXKUM 00ydYeHHs
JUISL yHallluXcsl, TIEPEBO/] YaCTH I'Pak/IaH Ha yIAJICHHYIO paboTy, BPEMEHHOE 3aKpbITHE
UL TIOCELEHUS] YUPEXKICHUH KyJIbTYpPbI, PETMTHO3HBIX YUPEXKIICHHUI, BBECHUE HEpa-
00uMX JTHEH, MaCOYHOTO PEXKMMA, TPOITYCKHOTO PeKUMa Ha (hOHE MOOMITM3AIIIOHHBIX
Mep B cucteMe 3paBooxpanenus’, C uronst 2020 T. psiji PETMOHOB Havasl CMSArYaTh
OrpaHUYEHUs] U BO30OHOBIIATH JIESTENbHOCTh OTAEIBHBIX BUJOB IIPEATIPUSTHI.

Teoperudecku, COKpallieHle POMBIIUIEHHOW aKTUBHOCTH U ME€PeIBUKECHUS
aBTOTPAHCIIOPTa MOTJIM CKa3aThCsl HA MOBBIIIEHUH YUCTOTHI aTMocdephl. ITo 3a-
¢uxcuposano B Kurae, CIIIA n HekoTOpHBIX Apyrux cTpanax’. Ho 1o cux mop oc-
TaeTCsl HEM3BECTHBIM, HACKOJILKO 3TH M3MEHEHHUs Obun MacmTaOHbiMU B Poccum.
Ha puc. 14 npencraBieHbl OCHOBHbIE Pe3yJIbTAaThl HAIIUX UCCIIEOBAHUI.

Ha puc. 1 mokazanbl kapTsl oTKJIOHEHUs conepkanus NO2 B atMmocdepe oT
CpeIHero MHOTOJIETHEro Ui oTnenbHbIX MecsaueB 2020 r. M3 pucyHka crenyer,
yro KoHUeHTpaust NO2 nociie BBeAeHUs1 orpannueHuil B anpesne 2020 r. npaktu-
YEeCKU BO BCEX HACENICHHBIX perMoHax Poccuy HeMHOro moHusmiach. VckimroueHu-
€M CTaJli JIMIIb HEKOTOpPbIE KPYITHbIE TPOMBILUIEHHBIE LIEHTPBI U TOPOJIa, I1€ KOH-
LEHTpalysi HEMHOTO Bo3pocia (Harmpumep, B paiione Hopuibcka u Coun). Ilo-
BUIMMOMY, 3TO CBSI3aHO C TE€M, UYTO BBEIECHHBIC OTPAHMYEHUS B allpesie HUKAaK He
CKa3aJIUCh Ha (PYHKIMOHHPOBAHUM MPEANPUATHHA B 3TUX pernoHax. OOpainaer Ha
ce0si BHUMaHKE CHJIbHOE TaJIEHUE B alpesie OTHOCUTENIBHO CPETHETO MHOTOJIETHETO
koHLeHTpauuu NO2 B atMocdepe Hax AMypckoi 06acThio, XabapoBCKOM KpaeM
u [IpumopreM. D70, NO-BUIUMOMY, OOBSACHSETCS KaK BIUSHUEM OIPaHUYUTENIbHBIX
Mep B Poccun, Tak ¥ orpaHnunTeNLHBIMA Mepamu B coceHeM Kurae [17]. Ho yxe
B Mae CUTYalusl B 3TOM PErHOHE CTasla XYK€, YEM B CPETHEM MHOTOJIETHEM.

AHanu3 KapT Ha puc. 2 IPUBOJUT K 3aKIIOYEHHIO, YTO BKJIAJl OIpaHUMYCHUN
W3-3a MaHJIEMUH HE OKa3aJl 3aMETHOTO BJIHMSHUS Ha CTEUU(UKY CE30HHBIX H3Me-
HeHui B KoHIeHTpauuu NO2 B atmocdepe. Buano, uyto cnenndurka HanpaieH-

2 Mepst 60pb0bI ¢ pacnpoctpanenuem COVID-19 B Poccun // PUA Hosoctu. 12.05.2020.
https://ria.ru/20200512/1571296656.html (nata obpamenus: 01.02.2021).

3 Kak manjieMusi KOpOHaBUpYCa MOYKET TOBJIMATE Ha KiMMaT Hauied mianets! / PBK. TperspL.
08.04.2020. URL:
https://trends.rbc.ru/trends/green/5¢73d27b9a7947194024126 1 https://trends.rbe.ru/trends/green/5e
73d27b9a7947t940241261 (nata obpamenwms: 12.02.2021).
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HOCTH U3MEHEHUH 33 aHAJIM3UPYEMBIN NIEPUOJ OUEHBb CXO0Ka B pPa3HbIE I'OJIbI, UTO,
CKOpee Bcero, 00yclIOBJI€HO U3MEHEHUSIMH TEMIIEPATYPHOIO PEXKUMA U METEOPO-
JIOTHUYECKUX YCIIOBHM KOHKpeTHOro roja. Tak, B 2020 r. HaOmo1aeTcs yCKOpeHHe
pocra konnentpanuu NO2 B armocepe B BoctouHoi yactu Poccuu, rae mpo-
MBILIJICHHBIE NPEANPUATUS U aBTOTPAHCIIOPT MIPAKTUYECKH OTCYTCTBYIOT. B mpo-
MBIIIJICHHBIX pailoHax cTpaHbl TpeHa u3MeHeHuil B 2020 r. ObUl OYEHb CXOXK C
TPEHIIOM B JIpyTHe NPOAHATN3UPOBAHHBIE TOJIBI.
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Puc. 1. OtknoHeHune copepxarust NO, B aTMocdepe oT cpenHero MHoroneTtHero ans mecsiues 2020 r. (Havasno):

a — deBpanb; 6 — mapT

Figure 1. Deviation of NO, content in the atmosphere from the long-term average for the months of 2020 (beginning):

a - February; 6 - March
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Puc. 1. OtknoHeHve conepxxanna NO, B aTmMocdepe oT cpesHero MHoronetHero anst Mmecsues 2020 r. (okoH4aHue):
8 — anpenb; 2 — Man
Figure 1. Deviation of NO, content in the atmosphere from the long-term average for the months of 2020 (ending):
8 — April; 2 - May

Ha puc. 3 nmokazaHbl KapThl OTKJIIOHEHHS cofepkanHus ety (pm10) B aT™Mo-
chepe oT cpeaHero MHorosieTHero s mecaneB 2020 r. ¢ deBpans mo mai.
W3 pucyHka cremyer, 4To TOHMKEHUE COJepKaHUs UM B aTMocdepe Ha Jlanb-
HeM BocToke OTHOCHTENBbHO CpEeHEro Hayalloch €Ile B MapTe, YTO MOXKET ObITh
MOCTIEICTBUEM OTPAaHUYECHHI, BBEJCHHBIX B cocenHeM Kutae. B anpene u mae 3a-
MBUIEHHOCTh aTMOc(epsl TaM cTaja elle HUXKe, YeM OOBIYHO, YTO MOKET OBITh
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pe3yJbTaToOM BBEAEHUS orpaHuueHuil yxe B Poccuu. IHTEpecHO OTMETUTH, UTO
3aMbUICHHOCTh aTMoc(epsl Tocie BBEIEHUS OTpaHUYEHUI CHU3WIach U Haa EB-
poreiickoii yacThio Poccun, ocoOeHHO B ee IeHTpajabHOW yacTH (puc. 3, ). 3a-
MBIICHHOCTH atMocheps! Hax CHOMPCKOI YacThiO CTPaHbI (32 UCKIIIOUYSHHEM paii-
oHa Hopuibcka) ctano Huxe 00bIYHOTO JIUIIb B Mae.
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Puc. 2. Tpenpg conepxaHus NO, B aTMmocdepe 0T cpeiHero MHOrosIeTHero A1 sHBaps — Masi roaa (Hayaso):
a-2017;6-2018

Figure 2. Trends of NO, content in the atmosphere from the long-term average for January — May (beginning):
a-2017;6-2018
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Puc. 2. Tpenpa copepxanna NO, B aTMocdhepe 0T cpeiHero MHOrofIeTHero A1t AHBapsi — Mast Frofa (OKOHYaHuUe):
6 -2019; 2- 2020

Figure 2. Trends of NO, content in the atmosphere from the long-term average for January — May (ending):
8—2019; 2 - 2020

Cyns 1o puc. 4, 4eTKOW CBS3U CE30HHOTO TPEHJa 3albUICHHOCTH aTMocde-
pol ¢ BBeAeHHBIMHU B 2020 r. orpaHMYEeHHUSIMU, KaK U B ClIy4ae C COACP>KaHUEM B
atMocdepe NO2, Takxke He MPOCIS)KHUBACTCSI.

TakuM 00pa3oM, 3aKOHOMEPHOCTH H3MEHEHHsI 3albLICHHOCTH aTMOC(hephl
u coaepkanus B Hell NO2 TOCTaTOYHO CXOXH APYT C IPYroM — KOCBEHHOE TTO/I-
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TBCPIKACHUC TOTI'0, YTO OCHOBHBIM (baKTOpOM Ha6J'IIOI[aCMBIX W3MCHCHHUU SIBIISICTCS
MUMCHHO HM3MCHCHUC aHTpOHOFeHHOﬁ JACATCIBHOCTH, CBA3aHHOC C BBCACHHBIMU
OrpaHUYCHUAMMU.
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Puc. 3. OtknoHeHune coagepxanuns neuin (pm10) B aTMocdepe OT CpeaHEro MHOrOJIETHErO
ona mecsues 2020 roga (Havyaro):
a — deBpanb; 6 — mapT
Figure 3. Deviation of the dust content (pm10) in the atmosphere from the long-term average
for the months of 2020 (beginning):
a - February; 6 - March
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Puc. 3. OTknoHeHune coaepxanus nouin (pm10) B aTMocdepe OT CpeaHEro MHOIrOJIETHEro
ons mecsiues 2020 roaa (OKoHYaHue):
8 — anpenb; & — Mai
Figure 3. Deviation of the dust content (pm10) in the atmosphere from the long-term average
for the months of 2020 (ending):
8 — April; 2 — May

[To mepe TOro, Kak OTPaHUYCHHUS U MEPbl H30JSIIUU OYIYT TPOMOJIKATHCS
C TCUCHHUEM BPCMCHU, OXKMAACTCA, YTO KAaUCCTBO BO3AYyXa YJIYUYIIUTCA, U MOXHO
¢ OoJbIlIel YBEPEHHOCTBHIO YTBEPIKAATh, UTO U3MEHEHHUs CBSI3aHBI C MPOIAOIDKAIO-
mMucs Mepam. [IpeamnonoxkuTenbHo, 3TOT d3ddekT Oyaer Ooee 3aMETHBIM TSI

260 LIFE SAFETY



Casun U .1O. u op. Bectauk PYJIH. Cepus: Dxororus u 6e3omacHocTh xusHenestensHoctd. 2021, T. 29. Ne 3. C. 250-265

JIBYOKHCH a30Ta, MOCKOJIbKY KOHIIEHTpalLus ero OyAeT ObICTpO U3MEHATHCS B pe-
3yJbTaTe U3MEHEHHUH BHIOPOCOB M TOro (hakTa, 9TO OJHUM M3 HanOojee MmocTpa-
JABILIUX CEKTOPOB OT Mep OJIOKMPOBKH SBISETCS TPAHCHOPT, BIOpockl NO2 KoTo-

POT0O COCTABIISIOT OOJIBIIYIO YaCTh.
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Puc. 4. Tpenza copepxanus nbinv (om10) B atmocdepe 0T cpejHEro MHOrONIETHETO )15 SHBAPS — Masi rofia (Havarso):

a-2017;6-2018

Figure 4. Trend of dust content (pm10) in the atmosphere from the long-term average for January — May (beginning):

a-2017;6-2018
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Puc. 4. TpeHga copnepxxanuns nbinv (pm10) B aTmMocdepe oT cpegHero MHOroNeTHero
ONS sHBaps — Mas roaa (OKoH4yaHue):
6—-2019; 2 - 2020
Figure 4. Trend of dust content (pm10) in the atmosphere from the long-term average
for January — May (ending):
6—-2019; 2 - 2020
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3aknuyeHue

[IpoBenenue aHann3a MO3BOJIMIIO HA OCHOBE CITyTHMKOBBIX JaHHBIX IOJTY-
YUTh OOBEKTUBHYIO KApTUHY M3MEHEHUH YMCTOTHI aTMOc(epsl pernoHoB Poccun,
KOTOpasi BbI3BaHA BIMSHUEM OTpaHUUEHHH, BBEIEHHBIX n3-3a manaemun COVID-19,
BBISIBUTH PETHOHBI C HAMOOJIBIIMMHU U3MEHEHUSIMU U PETHOHBI, B KOTOPBIX BBOJIU-
MbI€ OTPaHMYCHHUS] HUKAK HE TIOBJIHMSIIH Ha COCTOSTHHE 3arpsi3HEHHOCTH aTMOC(hepHI.

VY CTaHOBJIEHO, YTO COCTOSIHHE 3albUIEHHOCTH aTMOC(Epbl M COJepKaHUs
NO:2 u3-3a BBEJEHHBIX OIPAaHUYEHHUM YIY4IIMIOCH B Psiie perHoHoB JlambHEero
Bocroka (mo-BuauMoMy, B TOM YMCIIE U M3-3a OTPAaHUYEHUN Ha TEPPUTOPHUH CO-
ceanero Kuras) u B MeHblleli ctenenu B ieHTpe EBponeiickoit yactu Poccun.

[Tonyyennas uHGOpMaLus MOXKET ObITh UCIOIB30BaHA AJISI IPOTHO3UPOBA-
HUS Pa3BUTHUS COIUAIBHONW M YKOHOMHYECKOW CHTyallMy Ha ONrKaiiiue romsl u
IUIAHUPOBAHMS MPEBEHTUBHBIX MEpP Ul MPEOJOJIEHHS SKOHOMMUYECKHX M COLM-
anpHBIX nocnenacTBui nangemun COVID-19, a taioke mis pa3pabOTKU Mpeio-
KEHUI IO NMPEOOJICHUI0 HETATUBHBIX IMOCIEICTBUI AJI1 OKPY’KAIOLIEH CpEnbl,
BKJIIOYasi MEPhI MO0 ONTUMHU3ALMU TEPPUTOPUATIBHOTO Pa3BUTHUS, OXpaHE MPUPOJIbI
U Y4eTy SKOCHUCTEMHBIX (DyHKIIHH.
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Abstract. In recent years, the environmental pollution and global warming are having
a strong impact on the choice of tourists travel methods around the world. The eco-friendly
destinations and agricultural tours (food festivals are included in this list) are becoming
the contemporary trend that attracts the attention of many people. The surveys with statistics
data of different world tour operators prove this trend relevance. The study reflects the current
preference of green tourism, the environmental protection tours for tourists, especially for
the young people, and this is a trend that countries all over the world are aiming for. Thus,
the countries are increasingly aware of the issue of protecting nature, and environment and
culture are the basis for sustainable tourism development. Not only the government agencies
are interested in creating green tourism destinations but also the tourism businesses are wor-
king on different ways to protect the environment. But between the good intensions and their
manifestation there is a large gap which is expressed in a serious distortion when the special-
ly protected natural areas having a high recreational potential are utilized for green tourism
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3Ko- 1 arpoTypu3m Kak OCHOBHbIE TPEeHAbl 3e/IeHOro Typuama

JL.H. Tananosa! @, X, Yy Txaus!D, 3. Tapaunune'?

Focyoapecmeennviii ynueepcumem ynpasnenus, Mockea, Poccus
Ipynna evicuuux kommepueckux wikon Tpya, Illxona menedscmenma é Lllamnanu, Tpya, panyus
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AHHoTanus. B nocneanue roapl mpoOaeMsl 3arpsi3HEHUs SKOJIOTHUECKON Cpepl U IIIo-
OaIPHOTO MOTEIICHUS JETEPMIUHNPOBAIN aKTYaJIbHOCTh TIOMCKA HOBBIX CTPAaTETHH B OPTaHH-
3alKy TypU3Ma BO BCEM MUPE. DKOJIOIMUYECKUI U CeIbCKOXO3SIMCTBEHHBIN TYpHU3M, UJIH arpo-
TYPH3M, BKJIIOUYasi TaCTPOHOMHYECKUH, CTaN MOMYJISPHBIMU TPEHAAMH, 4 YUCICHHOCTh CTO-
POHHMKOB 3THUX BHJOB Typu3Ma [OCTynaTeabHO pacteT. CTaTUCTUYECKUE AaHHbIE UCCIIEN0Ba-
HUIl BeIyLIMX MUPOBBIX TYpOIEPaTOPOB MOATBEP)KAAIOT PENEBAaHTHOCTh TpeHJa. Paccmarpu-
BAIOTCS MPUYMHBI, 00YCIOBIMBAIOIIIE HOMYJIIPHOCTE (OCOOCHHO CpeIy MOJOAEXKHU) 3€IE€HOr0
TypH3Ma, ¥ IEPEXO/T BCEX CTPAH K MOBECTKE (POPMHUPOBAHUS TYPUCTHUECKOH OTpaciay B KOHTEK-
CT€ YCTOMYMBOIO pa3BuTHsA. [loka3zaHbl MEXaHU3MBbI BKIIIOUEHUS 3€JICHOTO TYpPU3Ma B CTPYKTYPY
Takoro pa3BuTtua. OTMeueHa poJib He TOJILKO FOCYJapCTBEHHBIX MHCTUTYTOB [0 BCTPAUBAHUIO B
HOBYIO MOJZIENb, HO ¥ OM3HEC-CTPYKTYP, KOTOPBIE TAKXKE CTAHOBSITCS BAKHBIMU UTPOKAMH B pe-
aITM3aliH CBOUX OHM3HEC-TIPOSKTOB II0 3aIUTe OKpYKaromei cpeapl. Bmecte ¢ TeM akTyann3u-
pyeTcsl UIMEIOLUICS cephe3HbI Pa3phIB (IIPU KaXKyILIEHCs] CXOKECTH LeNeH) MeXIy cTpaTerus-
MM, HAIpaBJICHHBIMH HA COXPaHEHME SKOJOTHUYECKOro OanaHca TEPPUTOPHH, W CTpaTerusiMu
Pa3BUTHS Ha HUX HKOJOTHUYECKOTO TYpH3Ma, peali3allisl MOCIeIHIX HEH30eKHO MPUBOIUT K
notepsiM. [IpuBeneH pa3dop psaa KeicoB Ha IpUMepe KOHKPETHBIX CTPaH.

KaioueBble c10Ba: Mephl IO 3alUTE OKPYKAIOIIEH Cpenibl, SKOJOTHYHOE Pa3BHUTHE,
3€JIeHbIH TYpU3M, YCTOMUYMBOE pa3BUTHE, IKOJIOTHYECKUH TypU3M, CEJIbCKOXO03IHCTBEHHBIIN
TYPH3M, arpoTypU3M, TACTPOHOMUYECKHE (HeCTUBAIN

Hcropus crarpmu: moctynuia B pepakuuto 03.12.2020; npuHsAta K MyOIUKaLUH
27.02.2021.

Jast uurupoBanus: Talalova L.N., Chu Thanh H., Gardiennet A. Eco-friendly and ag-
ricultural destinations as green tourism trends // Bectauk Poccuiickoro yHuBepcurera ApyxK-
661 HaponoB. Cepus: Dkonorus u 6e30MacHOCTh ku3HeAesTenbHocTH. 2021. T. 29. Ne 3.
C. 266-276. http://dx.doi.org/10.22363/2313-2310-2021-29-3-266-276

Introduction

In recent years, the environmental pollution and global warming are having
a strong impact on the choice of tourists travel methods around the world. In par-
ticular, the green tourism is receiving a lot of attention from the young people.
Eco-friendly destinations and tours are becoming the trend that attracts the atten-
tion of many people. The article first evaluates the current trend of choosing green
tourism destinations through statistics (Booking.com, the Travel Horizons,
Agritourismitaly, Spaintastic, Agoda.com) and relevant ratings (The Sustainable
Top 100 Global Destinations). Besides the cause-and-effect analysis was produc-
tive for us too. It helped us to have a glance on the problem of a gap which exists
between two sorts of strategies: one of them is oriented to preserve the ecological
balance and the other one is oriented on eco-tourism development. At first look
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they coincide in their objectives. Or the latter one must be complementary to
the former. And it must be evident. In practice they often neither coincide nor
complement each other. Vice versa, eco-tourism development often becomes a great
challenge to the ecology preserving. Our task is to explore the twilight area.

Results and discussion

Through the review and the analysis of tourist statistics, one can see that
green, eco-friendly tourist destinations always make up majority of tourists’
choices, especially among the young people. Today’s tourists tend to choose tour-
ism that experiences local culture and most of them are willing to pay more for
the eco-friendly places. The tourist destinations are becoming more environmen-
tally friendly and with more visitors joining. They’ve turned into trends which put
an emphasis on the local culture prevalence over the mass tourism. The Sustaina-
ble Top 100 Global Destination rating (which is very relevant and valid for tour
operators) monitors countries with the best places for tourism, and all these places
are eco-friendly. The utter task of each country is to obtain a position within this
rating as a guarantee of being patronized by world tour operators for enlarging
the number of tourists. For local tourist agencies it is a good chance to present its
tour product on a worldwide scale. For many developing countries it is often
the way to survive.

Green destinations are favored increasingly by tourists. According to a re-
cent study by Booking.com which is one of the leading digital travel platforms
in the world almost three-quarters of travellers will offer sustainable travel options
to save the planet, and the company has announced its travel start-ups with finan-
cial assistance.! Green tourism is a type of tourism based on natural resources and
indigenous culture with the usage of renewable energy sources and developing
green products to protect the environment. In his latest report on the impact of
the pandemic the UN Secretary-General A. Guterres marked the importance of
transforming the tourism sector in a “climate friendly””> manner. Planetary health
and a human life become closely connected. The green tourism trend is supported
by young people, and it also spreads actions to protect nature. A Facebook
account of Byron Romén launched the garbage movement with the hashtag
#ChallengeForChange at many tourist sites, and it has become a worldwide trend.
Not only the young people but people of all ages start favouring for green tourism,
and it receives a widespread attention, especially from those who have a need for
experiential tourism and modern travelling with knowledge. Today the 55% of
global travellers want to go to the places which have unique cultural values and
pristine ecology. The Travel Horizons survey found that 58% of US adults believe
it to be good to know about the local culture of the destination they are visiting.

!'Wilson A. Changing travel: the sustainable startups boosted by awards
from  Booking.com. The  Guardian. 21st May  2019.  Available from:
https://www.theguardian.com/travel/2019/may/2 1 /sustainable-travel-startups-booking-com-
awards-fund-social-enterprise (accessed: 30.10.2020).

2World Tourism Organization (UNWTO). UN Secretary-General: “It is imperative
that we rebuild the tourism sector in a safe, equitable and climate friendly manner.” 25th August
2020. Available from: https://www.unwto.org/news/un-secretary-general-it-is-imperative-that-we-
rebuild-the-tourism-sector (accessed: 09.11.2020).
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Agricultural tourism is thriving again. One form of tourism that has recent-
ly blossomed around the world is agritourism. Visitors can both visit the place
and admire the scenery while participating in some daily agricultural activities of
the indigenous people. The agritourism model can bring the great amounts of
economic resources for people. A good example of it is Vineyards in the Soave
Valley, Italy, traditional vineyards that attract tourists and provide income for more
than 3,000 families. No room for ecology preserving problems. Agritourism is
extremely popular in Italy, Spain and France. Though the agritourism birthplace
since 1952 is France with its farm and rural routs, Italy seems to be the Europe’s
leader in the agritourism, the country also has a professional Agritourismitaly
website that helps visitors to be contacted with farms, and you can even view
properties and make reservations online.

There are some illustrations when different food festivals worldwide as
the samples of agritourism influence not only the festive sociability but on the re-
gional economics, and the impacts are significant. Among them there are October-
fest in Munich (Bavaria, Germany), Limassol Wine Festival (the Lemesos Gardens,
Limassol, Cyprus), the Lexington Barbecue Festival (North Carolina, the USA),
etc. which evince the preponderance. La Tomatina (Spain) is one of them. The over-
whelming majority of them have been a strong primordial (often religious) tradition.

But as to La Tomatina which is also associated with Luis Bertran and
the Mare de Deu dels Decemparats (Mother of God the Defenseless) nobody knows
the genesis. The versions cover “a local food fight among friends, a juvenile class
war, a volley of tomatoes from bystanders at a carnival parade, a practical joke on
a bad musician, and the anarchic aftermath of an accidental lorry spillage. One
popular theory is that disgruntled townspeople attacked city councilmen with to-
matoes during a town celebration.”® By all means, there exists the mature judg-
ment that the origin of La Tomatina food fight festival is surprising because of
the tradition genesis: imagine that it started with the political confrontation of
young people who used the tomatoes as the only ‘weapon’ they could find (even
if another version that it was a mere quarrel between two friends is also relevant).
After tomato-throwing the clash was over. It was proven to be so satisfying that
it happened the next year after and after, since the year 1944 (1945) up to nowa-
days but like a pure fun. On the last Wednesday of August during an hour, from
11 up to 12 am (water cannons are launched to start and to close La Tomatina)
thousands of people coming from all over the world make tomato battles on Plaza
del Pueblo, just in the center of the town, and La Tomatina turned to be the most
popular food festival, Pamplona’s Bull Run is the second in the list.*

But an hour is for fun and half a day and even more is needed for communal
services with their fire trucks to clean up the mess and to wash the streets. Taking
place in Bufiol, a very small city and municipality in the province Valencia, located
approximately 38 km west of Valencia, this annual a week-long festival which brings
from 20 to 40 thousand (now the number is restricted to 22 thousand) of tourists and

3 La Tomatina Tours. Available from: https://www.latomatinatours.com (accessed: 25.11.2020).

4 Dolasia M. Tomatoes take center stage at Spain’s La Tomatina Festival. DOGOnews.
30th August 2013. Available from: https://www.dogonews.com/2013/8/30/tomatoes-take-center-
stage-at-spains-la-tomatina-festival (accessed: 24.10.2020).
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9 thousand local population all together for the giant tomato fight has become
a management brain teaser indeed. The same may be said on the ecological situa-
tion in the surroundings. Let us explore this paradox. Surely, at first the festival was
mainly local as tomatoes grown in Extremadura in the west of Spain on purpose for
the festival, and most part of participants was from Bufiol and its rural surroun-
dings. Today, according to the site of La Tomatina Tours, people come to take part
in food fight with more than 100 metric tons of over-ripe tomatoes which are every-
where in the streets.’ Thus, the number of guests grew several times over the years,
and it turned into the first problem in the long run. The further problems are deter-
mined by the first one and they concern the small area, the weak infrastructure of
the periphery town and its security while being overcrowded. Besides the town’s
residents are reluctant to participate in the festival because they feel endangered.

The mayor was forced to say that the town has lost the spirit of La Tomatina,
and there is a lack of space, it starts to be dangerous. Bufol’s annual fiesta exists
for almost a century (precisely it is 75 years old, the festival was banned during
Franco’s regime, i.e. the National Catholicism period, and after his demise in
the 1970s it was renewed) but it started attracting audience when the media cove-
red it at a worldwide scale. In pre-Internet period the popularity grew through
the ‘word of mouth.” “With the Internet there came new modes of communication
<...>. This evolution has marked all sectors of industry, including the event sec-
tor” [1. P. 9]. As a result, the festival has gained in popularity exponentially and
thousands of people want ‘to experience’ the local festival in a very small city.
This striving for experience led to the consequences: reaching its highest peak of
40 thousand participants versus 9 ones of autochthonous population. The city is
supposed to hold 10 thousand people roughly but once a year this number multi-
plies by a maximum of four. We could potentially argue that some sea resort cities
have the similar problems especially in summer period. There is a major diffe-
rence. Coastal cities are built up to welcome people who rent a house for a season.
Predominantly agricultural Bufiol is somewhat far from the coastal city, there is
no viable structure (roads, healthcare, shops and markets, hotels, restaurants and
cafes, museums, etc.) to welcome tourists whose number is four times higher than
the maximum permissible one.

In those regards the city council made some decisions (limitations) on the
festival and ones to come. The first one was the decreases in the number, i.e. only
22 thousand were allowed each year. The second one was the introduction of
the payment. The participation isn’t free of charge anymore for the foreigners,
and the participants pay a fee on 15 euros. The inhabitants are still allowed to par-
ticipate free of charge. The organizers reserve 5000 free tickets for them. This
has at least two great effects, the selling access rights to participants is allowing
the stricter control over the amount of people joining the festival, and the collec-
ted funds are used to reinforce the security during the festival for better protection
of both the guests and the locals. Surveillance and security became the key words
which reflected the inventions done by the town officials for making la Tomatina
a controlled fest. The next step was the following. The festival was managed
by local authorities who caught that the obligations must be compartmentalized.

5 La Tomatina Tours. Available from: https://www.latomatinatours.com (accessed: 25.11.2020).
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Then the festival had been privatized because the town officials sold the rights to
the Spanish tour operator located in Valencia. The latter runs the festival nowa-
days. It is Spaintastic. The changes are interfering with the ways the participants
are expecting the festive days to be. The tickets are sold only by tour operator who
has better understanding of participants’ needs and desires. One of the innovations
is the wristbands which became practically obligatory in recent years, and they
allow paying for the consumption via the site through the usage of a smart card
which is integrated with the smart bracelet. Special trains are laid on, and recently
the company started organizing bus transportation from Valencia (15 euro) and
Madrid (alternatively, one can rent a car). The tour operator even created a special
menu of traditional Spanish cuisine for Bufiol restaurants. The most famous food
fight festival is now more than ever under the competent surveillance assuring
which is an absolute guaranty of a bright and safe future.

Moreover, Spaintastic tries to attract the Spain-devoted tourists by other popular
folk festivals, precisely in Valencia. Valencian celebration Las Fallas de Valéncia
is a good example. This is one more traditional festivity (“Night of Fire”) in com-
memoration of St. Joseph, and it was added to UNESCQ’s intangible cultural he-
ritage of humanity list in 2016. Not only folk festivals but also Valencia itself,
in its turn, might be able to lure the tourists. A trip to La Tomatina can provide
a good opportunity to explore Spain’s third largest city: “Valencia has all you
want”,% San Nicolas frescoes are also known as the Valencian Sistine Chapel,
the authentic historical center of Valéncia el Barrio del Carmen is, according to
the VLC.VALENCIA Official Website, a ‘bohemian’ territory.” Thus, the tourists
choose to visit La Tomatina and to look at the sightseeing of Valencia as well.
Not vice versa. The food festival has crossed national and cultural boundaries and
captured the interest of many countries. Inspired by La Tomatina, Tomato Battles
are also held in Sutamarchdn (Colombia), San José de Trojas (Costa Rica), Dong-
guan (China), Quillon (Chile), and multiple cities in the United States including
Reno and Copper Mountain, Dallas, and Seattle.

While exporting the festival Spain made the semi-calque of La Tomatina.
Instead of tomatoes bunches of grapes are utilized now. Being a partial copy of
La Tomatina, this food-throwing festival oriented for youth, nevertheless, has
a status of a unique event because the grape fight takes place. Held in a pictu-
resque Binissalem town in the mid-September (the duration is more than half
a month) Festa des Vermar (Wine Fair) which celebrated the 55th anniversary is
the annual festival after the grape harvest on the island of Mallorca. The fight ce-
remony copies La Tomatina precisely: ‘Dionysus’ recites a poem and gives his
blessing for the great grape battle with the firing of a rocket from the balcony.
This small ancient town is famous for its wine from last batch of grapes and
the legend says that in Roman times the locals had the similar celebration just
for getting rid of spoiled grapes. The differences between festivals are the number
of international tourists (approximately 1500 participants instead of thousands in

Mullins D. La Tomatina. RTE. 26th June 2009. Available from:
https://www.rte.ie/lifestyle/travel/2009/0626/141194-latomatina/ (accessed: 20.11.2020).

7 Barrio del Carmen: living history. Available from: https:/www.visitvalencia.com/en/what-to-
see-valencia/historical-centre/del-carmen-neighborhood (accessed: 26.11.2020).
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Buiiol) and the location (not in the center of the town but on the outskirts of it).
There is an excuse: Binissalem is practically not a town but a very small village.
But there is an advantage: it is a 17-day wine fair as well, and besides of music,
activities for children, wine testing sessions, its culmination is the harvest supper
Fideus de Vermar, a traditional dish (a type of paella made with short noodles in-
stead of rice, cooked with lamb, tomatoes, sobrassada and the famous Binissalem
red wine). The smart management made the festival to be the global one too like
La Tomatina.

The same tendencies could be seen in Middle East region, tourism business
recognizes the increasing interest to the so-called “Halal tourism” [2], the neologism
was first time used in professional literature in 2010 by Battour [3]. As to Asia,
in S. Korea for example, the agricultural tours are considered one of the strategies
of the agricultural development [4]. But not only the developed Asian countries
follow green tourism strategies, many Central Asian countries which have main-
tained a ‘pastoral realm’ image [5] are oriented to green tourism too. One of
the examples is Tajikistan Hisor valley which is famous of its archaeological sour-
ces as a territory where the Great Silk Road has taken place [6]. It was the Ara-
chun state (before the Arab invasion), the Shuman state, the part of the Samanid
Empire (9-10 c.), the Turk, Mongolian Empires part, the Emirate of Bukhara
part (19-20 c.) [7]. The madrassah, the fortress with its arched gate is a museum
now. But Hisor is not only the Middle Ages monument, it is the Stone, Bronze
and Iron Ages period one, it is one of the first early man campsites of the Nean-
derthal period. Being excavated (1938) by the A.P. Okladnikov and his collea-
gues’ expedition in the Teshik-Tash Cave in the Bajsuntau mountain range in
neighbor Uzbekistan, the Neanderthal skeleton radically changed the prior theory
of the Neanderthals’ spreading [8].

Later A.P. Okladnikov within the historical-materialist epistemology of So-
viet archaeology described the emotional world of the early man. After the burial
study he said (though his interpretation is under debates) that 50.000 years ago
the early man started idolizing the Sun and the Sky. Another illustration of an early
man emotional sphere reflection is cave painting. Thus, he speaks on the epic
hyperbolization, and the samples of this sort of objective reality reflection are
the hypertrophied, exaggerated features of the depicted animals. This manner of
painting has been pushed to its logical limit to the end of the Upper Paleolithic
period. It became stylized, decorative and purely ornamental but in the Paleolithic
period it didn’t exist yet. The early man draws expressively what he merely sees.
And the great leap in the nature development from the animal to a human being
has taken place here in Historical Tajikistan too. Tajikistan being practically
an agricultural country has managed to organize an international-oriented eco-
tourism market and to form within the eco-tours the well-done infrastructure,
the roads are included. Thus, all the ancient monuments and the cave paintings are
in a danger now. The specialists say they may be lost completely [9].

Though Hisor is also a Specially Protected Natural Area (PAs), this sort of
areas is objects of national heritage. By the decisions of Tajikistan authorities
(since 2003), they are fully or partially withdrawn from agricultural use, and have
special protection. The Hisor Historical and Cultural Reserve in South Tajikistan
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is a PAs, an object of national heritage with its nature areas and as well an object
of world significance in scientific, historical, cultural, art and environmental
spheres. Thus, in 2009, the program on integration of ecotourism on the slopes of
the Hisor Mountains has been launched, and it was done according to the “Biodi-
versity Hissar (Hisor) Mountains” project initiated by the UN. It involves three
PAs: the Tajik National Park, the Shirkent Historical and Natural Park, the Sari
Hosor Natural Park. A good sample is Sari Hosor, it is located on one of Tajiki-
stan’s mountainous beauty spots (on the Vakhsh ridge), and it is an illustration of
ecotourism project validity. This is a good sample of mature Tajik nature: the area
is upstream along the Surkhob River at an altitude of 1,200—1,600 m, it has both
low and high mountains, but mostly the mountains are middle-sized, they reach
1,200-1,300 m above the sea level. The borders of the area range in altitude be-
tween 1,200-3,500 m. Since 1996 Sari Hosor village and Shokhidon administra-
tive center have been a part of Khatlon region (Baldzhuvan district). The name
‘Sari Hoksor’ has an ancient history and many different meanings. According to
locals, it is the village which is located on a hill of white sand (Sari Hoksor).

Sari Hosor has rich recreational resources with unique cultural and historical
sites, and they give clear insight into the lifestyle, traditions and crafts of the local
people. The terrain is highly complex and varies widely from that one of other
regions, being flat, accumulative and one of the ‘middle-mountain’ type. The ter-
rain was formed by porous geological deposits of the Carboniferous Period.
This indicates the diversity of the area’s ecological system. Sari Hosor is fed by
the Surkhob, Tire, Obi Mazor, Shurobdaryo and Sharsharai Pashti Bog rivers. Sari
Hosor nature is unique in its beauty and diversity. Perfect harmony reigns in this
absolute paradise with forests of abundant fruit tree forests on both sides of
the gorge and thick meadows and stony tracts. In the valley there is a waterfall
near the village Mulokoni. The water cascades down from a 50 m rock while
splashing into millions of drops which shimmer in the sunlight with all rainbow
colors. Being high in the mountains, the water flows down the valley; there are
clear springs, shady nut tree groves, perennial plane trees, diverse wildlife, and all
this beauty is covered by the azure dome of the cloudless sky. The villages in
the valley are of low population. Life in the villages runs according to the ancient
traditions from generation to generation. This is how the people have learned to
live in harmony and peace with their environment, not fighting against it, but con-
tributing to its transformation, not as masters, but more like ‘children of nature’,
it is a pure pastoral life [10. P. 107]. Now a rehabilitation center and other leisure
facilities are being constructed in order to develop the area’s ecotourism. The offi-
cials comprehend their responsibility before nature, and all the possible (but not
necessary) eco-oriented measures are maintained.

Green tourism development must be the key to sustainable development.
In fact, many customers tend to choose eco-friendly facilities and hotels, although
the prices may be higher than hotels in the same class. A travel agency survey of
Agoda.com found that 58% of hotel guests prefer an eco-friendly hotel. It affirms
that green tourism is not a guarantee for sustainable tourism development but soon
a solution to increase the number of high-cost tourists and civilized awareness
when participating in tourism. Though many countries have already the specific
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policies and actions. The best known one is probably Sweden, with its ambitious
goal: to eliminate fossil fuels from electricity generation by year 2040 within its
borders.

Russia is a large country, sparsely populated, ranked as the 5th in the world,
thus, it has a great ecotourism potential. There are all the planet climate zones
from arctic to subtropical ones, different and unique landscapes, 11 natural objects
are under the UNESCO’s patronage, 15 are waiting to become the objects of this
very status. The Prime Minister M. Mishustin said that the government views
the development of ecotourism as one of the most perspective spheres. Within
the National project “Ecology.RF” the ecotourism is one of the major constitu-
ents. In Russia there exist 231 Specially Protected Natural Areas (PAs) of the fe-
deral level (108 nature reserves, 63 national parks, 60 reserves) with the unique
ecosystems and habitats of rare species, and the network of them is expanding.
The Caucasus as a sample offered several territories which will be established as
national parks or nature reserves: the “Utrish” Nature Reserve, the Sochi National
Park, the “Erzi” Reserve in Ingushetia (the Jeyrah-Assin basin), the “Itzari” Na-
ture Park in Dagestan, the biosphere polygon of the Teberda Reserve or the migra-
tory corridor for connection the Teberdinsky area with the Caucasus Nature Re-
serve, as well as the Natural Complex “Tarki-Tau” in its status of a monument of
nature of regional importance.® During the recent years in Russia there appeared
14 PAs, among them there are the State National Natural Parks “Samur” in the
South Dagestan, “Zigalga” in the South Urals, the inscribed on the UNESCO
World Heritage list “The Lena Pillars” in the Sakha Republic (the right bank of
the middle part of Lena River in Yakutia), “Kyutalyk™ in Yakutia, “Koygorodsky”
in the Komi region, “Tokinsk-Stanovoy Range” in Amur region, the “Medvezhy
Islands” Nature Reserve in the East Siberian Sea (Yakutia), etc. 24 PAs are close
to be open. All of them are the objects of national heritage. The most popular
routes are Lake Baikal, the Altay region, the Putorana Plateau, 5 national parks of
the Far East, the Black Sea region, etc. The eco-friendly and agricultural destina-
tions become more and more popular among the Russian and international guests
though the tourist infrastructure of Russian Federation is far from being perfect.
The most popular types of green tours in Russia became fishing, kayaking and
rafting, hunting, equine tourism, visiting apiaries and eco-farms.

Conclusion

Tourism industry depends largely on natural resources. Thus, it is necessary
to protect nature for further sustainable development. Tourism needs efforts to cope
with global climate change. Development of the so-called green tourism products
will increase competitiveness and attractiveness to the destination. Fast-growing
and ‘hot’ tourism markets often experience bad environmental problems, and then
the visitors have a negative impression of the place. At Paola Mar, the Venice city
government used pauses which were determined by Covid—19 to bring the locals
back to live in the city permanently. Not only the government agencies are inte-

8 WWF. Regions. The Caucasus. Development of system of especially protected natural ter-
ritories. Available from: https://wwf.ru/en/regions/the-caucasus/development-of-system-of-especially-
protected-natural-territories/ (accessed: 01.12.2020).
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rested in creating green tourism destinations but also the tourism businesses are
working on different ways to protect the environment. The Walt Disney Co has
announced earlier that all Disney locations worldwide would be non-disposable
plastic. The concrete examples are enough to be enumerated.

Summarizing the above-mentioned items, we may emphasize that the coun-
tries are increasingly aware of the issue of protecting nature, and environment and
culture are the basis for sustainable tourism development. In future, the green
tourism destinations will be in further development, and the further generations of
tourists will be more responsible. Simultaneously, the analysis shows that though
the goals of green tourism, precisely eco-tourism, are formulated by countries and
organizations in a tolerant way, they proclaim the sustainable future, nevertheless
there is often a real danger for eco-balance because the real actor of goal realiza-
tion is a human being. The transformation of the territories with a high recreatio-
nal potential into the attractive green destinations are possible but at great cost,
at the cost of inevitable losses. The task is to minimize them.
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BHUMAaHUS YJEISETCS BOIPOCaM HE TOJHKO OXPAaHBI OKPY>KAIOWMIEH CpeAbl, HO M CMEXHBIM
Boripocam HSE-menemxmenrta. CBsi3p BONPOCOB OXpaHbl OKPYKAIOMIEH CPEIbl U OXPaHBI
TpyZa, BKJIFOYas BOMPOCHI MOKAPHON M MPOMBIIIICHHON 0€30MacHOCTH, OMpPEeIIseTCs] BO3-
JICHCTBUEM pE3yJbTAaTOB aBapuil M HMHIMJEHTOB Ha OKpY’KaIoILIlylo cpeay. Bech kxomruiekc
MIPEBEHTUBHBIX MEp, HAIlEJIEHHbIX Ha MHUHMMH3AIUIO BO3JEUCTBUS Ha OKPYXAIOUIYIO Cpe.y,
OJIHOBPEMEHHO HaIpaBJieH Ha o0ecreyeHrne 0e30macHoCTH pabOTHHKA, COXPAHEHUE €T0 KH3-
HU U 3JI0pOBbs. B TOM cityuae eciii Bce Mephbl 110 YIPaBJIEHUIO TPOU3BOICTBEHHBIMH MPOLIEC-
camMH He CMOIJIK 00ecneunTh 0e30MacHOCTh COTPYIHUKA, HEOOXOIUMO OKa3aTh MEPBYIO MO-
MOIIb A0 OKa3aHUs MEAUIMHCKOW momomu. OOydeHrne HaBBIKaM OKa3aHUs MEepBOW ITOMOIIH,
OXpaHbl TPyJa, MUHHMHU3AIHAN BO3ICHCTBHUS Ha OKPYKAIOIIYI0 Cpeldy Ba)KHO HE TOJNBKO B
YHHUBEPCUTETE B paMKaX OOydaromieil mporpaMMbl HJIH JIETHHX IIKOJ, HO TaKKE M B OpTaHU-
3amusx Uit odecriedeHus: 6e30MacHOCTH POBOIUMBIX pabot. Kpome Toro, o0ydeHue JaHHBIM
BOIIPOCaM Ba)KHO C CaMOT'0 PaHHET0 BO3pacTa — HauMHas C JETCKOTO cajia, IMIKOJIBI U paHee.

Knrouesble ciioBa: oxpaHa OKpYy:Karolled cpelbl, OXpaHa TpyJa, IPOMBILIUIEHHAS U
noxapHasi 6e30IacHOCTh, OOyUYCHHE, HABBIKM OKa3aHHs NEpBOM Mmomomy, o0ydeHue uepes
CIIOPTUBHBIM a3apT, JeTHUE Kok, Kona HSE-MeHepxmenTa

Hctopust crarbu: moctynmia B pemaknuio 18.11.2021; mpumsta K myOiamkamuu
30.12.2021.

Hdas uutupoBanusi: Golovacheva 1V., Pinaev V.E. Training in environmental, occupa-
tional, industrial and fire safety management at the university, summer school, organization //
Bectauk Poccuiickoro yHuBepcutera ApyxObl HaponoB. Cepusi: DKoIorus U 6€30IMacHOCTb
x)usHeaestenproct. 2021, T. 29. Ne 3. C. 277-281. http://dx.doi.org/10.22363/2313-2310-
2021-29-3-277-281

Introduction

Activities related to health safety and environment (HSE) topics are more
and more demanding not only due to natural disasters [1] and need of decrease
impact on environment [2], but also increasing possibility of different industrial
accidents and terrorist attacks.

A lot of articles are dedicated to environment protection in different aspects
of modern life [3; 4], but also first aid [5; 6], health and safety [7; 8] in different
aspects.

The research questions raised in the article are the following ones:

RQ1. Can University course in HSE be interesting and rewarding too the
students?

RQ2. Are summer schools sufficient for HSE trainings?

RQ3. How employers can effectively train employees?

We hypothesize that best approach in HSE training is practically oriented
one. First aid trainings are work better when sport excitement is involved irrespec-
tively of age category of participants. HSE trainings are necessary at any age and
profession.

Methods and results

This research represents the experience of performing HSE courses in dif-
ferent organizations, starting secondary schools, standard RUDN University clas-
ses, summer schools in Institute of Environmental Engineering of the RUDN Uni-
versity and activities according to the contracts in different industrial companies.
Most of these activities were performed with the help of HSE management school.!

!'School of HSE management. URL: https://vk.com/hsemanagementeco
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These trainings in most cases involved not only environmental part (waste
segregation practices, sustainable development, carbon footprint, recycling, etc.),
but also health and safety (HSE audits performance, training on safe execution of
certain practices), fire and industrial safety, based on work experience of industri-
al enterprises, but also first aid training through sport excitement, so called life
wrestling practices.’

First aid trainings are more popular among school children audience and as
original way of team building. Environmental practices are mostly requested by
companies and universities, while health and industrial safety is usually taken as
a “garnishment” to one of those above.

It is necessary to mention that HSE courses including first aid are important
not only for students of environmental specialties, but also to engineers, veteri-
nary and agricultural specialties. Speaking in general terms HSE is one of the top
disciplines which will be examined by the life itself, even the students in most
cases do not realize it.

Besides approaches listed above there is a reliable method of HSE skills im-
provement — online courses developed by practicing specialists, on the basis of
legal requirements and practice, i. e. at the platform OpenLearning,’ course “HSE
Management and Audit” where already more than 240 students participated in
the course [9; 10].

Conclusion

HSE training activities are important in university educational process,
summer schools and company trainings. Better results can be achieved if students
are familiar with health and safety requirements from an early age and are accus-
tomed to follow them. Long term knowledge can be developed through sport ex-
citement and involvement in project works and case studies when students are
deeply involved while developing own projects, based on local requirements and
background.
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Abstract. The brief results of the functioning of the environmental monitoring system
of the RUDN University campus are summarized. The monitoring system created in 2017
is aimed at obtaining data on the state of the environment of the campus and the adjacent ter-
ritory of the Southwestern Forest Park, which is considered as conditionally background.
The territory is surrounded by a network of highways with heavy traffic, bordered by residen-
tial buildings and an administrative zone. The technogenic load is mainly represented by
transport emissions, as most part of Moscow territory. From this point of view, the area is
considered as a representative object for study, where it is planned to continue work on envi-
ronmental monitoring and modeling of pollutant flows, as well as greenhouse gas flows.
Since the beginning of observations, more than 4000 records have been received on acoustic
and electromagnetic pollution, as well as on pollution of atmospheric air, soil, vegetation,
snow cover, which allows to confidently identify areas of influence of traffic flows to the ter-
ritory and simulate the migration of pollutants, as well as to develop a basis for assessing eco-
system services of the territory. In particular, these are assessments of greenhouse gas emis-
sions and uptake by the soil — plant complex.
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Pa3Butmne cuctemMsbl 3KOIOrM4€CKOro MOHUTOPUHIra
kamnyca PYQH
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AnHoTanms. ITonBoasATCs KpaTKue UTOTU (DYHKIMOHMPOBAHMS CHUCTEMBI 3KOJIOTHYE-
ckoro moHuTopuHara kamiyca PYJIH, co3mannoit B 2017 1. llens cucreMsl — mony4yeHue AaH-
HBIX O COCTOSHHH OKpYKAalOIeH cpeapl Kamiyca W mpwieraroonieid tepputopun HOro-
3amafHOro Jecomnapka, KoTopasi pacCMaTPUBACTCS KaK YCJIOBHO (hoHOBas. TeppuTopust okpy-
JK€Ha CCTbhIO aBTOAOPOI C MHTCHCUBHBIM ABMXCHHUCM aBTOTPAHCIIOPTA, 'PAHUYUT C JKUIIOH
3aCTPOMKOM M aIMUHUCTPATUBHOM 30HOW. TexHOreHHast Harpy3Ka MpecTaBjieHa B OCHOBHOM
BbIOpPOCAMU TPAHCIOPTA, KAk U Ha Oosbineil vactu Mocksbl. C 3TOl TOUKM 3peHHs TEPPUTO-
PHsI IPEICTaBISIET CO00I penpe3eHTaTUBHBIN OOBEKT JJIS1 M3YUCHUS, HA KOTOPOM 3aIUIaHUpPO-
BaHO TPOJOIDKEHHE paboT MO SKOJOTHYECKOMY MOHHUTOPHHTY W MOJENHPOBAHUIO ITOTOKOB
3arpsi3HUTENEH, a TaKXKe TOTOKOB MapHUKOBBIX Ta30oB. C Havyana HaOMIONEHUH MOIy9IeHo 0o-
nee 4000 3ammceil 00 aKyCTHUECKUX U IEKTPOMATrHUTHBIX 3arpsA3HEHHSX, a TaKKe O 3arpsi3-
HEHHOCTH aTMOCc(epHOTr0 BO3/IyXa, ITOYB, PACTUTEIHLHOCTH, CHETOBOTO TOKPOBA, YTO IO3BO-
JSIET C YBEPEHHOCTHIO BBIACIATH 30HBI BIUSHHS TPAHCIOPTHBIX IOTOKOB HAa TEPPHTOPHIO,
MOJICIUPOBATh MUTPALUIO 3aTPSA3HSIOIIMX BEIIECTB M Pa3paboTaTb OCHOBBI OLEHKH 3KOCH-
CTEMHBIX YCIyT TEPPUTOPWH. B WacTHOCTH, OLEHKH SMHCCHH ¥ IOTJIONMICHHUS MAapHUKOBBIX
ra30B IIOYBEHHO-PACTUTEIHHBIM KOMILUIEKCOM.

KuroueBble c1o0Ba: MOHMTOPHHT OKpyXkatomieit cpeasl, PYIH, TpancnopTHOe AaBie-
HUE, OTOKH 3arpsS3HSIONINX BEIIECTB, IKOCUCTEMHBIE YCIYTH

HUctopusi crarbm: moctynuia B penaknuto 18.01.2021; mpuHATa K MyOJUKAIHH
30.01.2021.

[ nurupoBanus: Aemop. Development of the environmental monitoring system of
the RUDN University // Bectank Poccuiickoro yHuBepcuTeTa Apy:KObI HapooB. Cepusi: IKOIorHs
u Ge3omacHoCTh xu3HenesTenpHocTr. 2021, T. 29. Ne 3. C. 282-288. http://dx.doi.org/10.22363/2313-
2310-2021-29-3-282-288

Introduction

Since creation in 2017 the environmental monitoring system in the main
campus of the RUDN University, a team of specialists controls a set of character-
ristics of this area in connection with a main source of the pollution — transport
flows surrounding and crossing the campus. Currently, there are over 4 thousand
results of measurements are collected. This is an information on atmospheric pol-
lution (main pollutants, including carbon oxide, sulfur and nitrogen dioxides, soot,
hydrogen sulfide), presence a set of aliphatic hydrocarbons and polycyclic aro-
matic hydrocarbons in snow, soil, plant organisms; acoustic pressure and radio-
activity. According to these data the territory of 144 ha was divided in 3 main
zones: transport, social & administrative and “background” — park zone.

The necessity of a monitoring system was justified in comparison of
the monitoring data obtained using the Moscow city environmental monitoring
system: our first estimations showed, that the complex atmospheric pollution in-
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dex based on the data of three nearest monitoring stations vary up to 1.5-2 times.
Thus, a detailed impact models must be based on the detailed observations. The sys-
tem of 33 monitoring points was developed in 2017; it is quasi regular network
with a unified measurements complex that guaranties a possibility of comparison
of measurements in time. Currently, the main results of the monitoring are pre-
sented in over 20 articles in peer-reviewed publications, including [1-12].

In 2019, the project became a central part of the program of First World
Tour in Sustainable Campuses organized in the RUDN University after the sug-
gestion of the Ul GreenMetric World University Rankings. Representatives of
more than 20 universities from different regions of the world got an opportunity to
get acquainted with an observation system and data processing models.

Since 2020 the project on environmental monitoring of the university cam-
pus became a part of a research project “Development of Methodological, Infor-
mation-Analytical and IT Support for Monitoring the State of the Environment of
Territories and for the Elimination of the Consequences of Emergency Situations”
supported by the university. In 2022-2023, the project will develop refined algo-
rithms for assessing the impact of transport loads of various intensities on the state
of the urban ecosystem based on data on the distribution of marker substances that
are priority for control.

The relevance of the project is due to the need to assess the impact of
transport loads on urban ecosystems. Existing models for estimating the impact of
emissions on urban ecosystems are limited to aggregated calculations of the po-
tential concentrations of major pollutants at worst meteorological conditions. How-
ever, in practice, the consequences of pollution are much more diverse. A distinc-
tive feature of the project is the construction of integrated (“multi-media”) models
of interaction of ecosystem components, which are becoming increasingly com-
mon in foreign and domestic studies.

Currently, the results of the environmental monitoring are presented in
the web site of the RUDN University in the “Environmental Policy” page and
are updated quarterly.

The accumulated data allowed us to substantiate the possibility of organi-
zing monitoring to determine the temporal and spatial characteristics of pollutant
flows through the territory and to assess the level of man-made loads in its various
zones. The next step should be to assess the dynamics of ecosystem services pro-
duced by soil and plant complexes under conditions of loads of varying intensity.
In particular, attempts are being made to develop a system for assessing green-
house gas flows. After the project of environmental monitoring became a part of
a research project “Development of Methodological, Information-Analytical and
IT Support for Monitoring the State of the Environment of Territories and for
the Elimination of the Consequences of Emergency Situations,” this direction got
a new impulse for the development: we consider a monitoring project as an op-
portunity to justify new approaches to the control of environmental state of
the urban areas.

A new stage of the project is aimed at solving the problem of choosing op-
timal models for the formation and manifestation of the mechanisms of stability of
urban ecosystems exposed to the flow of pollutants in the urban environment.
This is the most urgent problem: the choice of the model determines the subse-
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quent quality of the forecast of the state of urban ecosystems and, accordingly,
determines the effectiveness of decision-making to optimize environmental loads.

Research objectives of this study include:

— preliminary multicriterial assessments of the state of the model territory;

— substantiation of the choice of the most significant geochemical markers
characterizing the impact of man-made pollutant flows on urban ecosystems;

— selection of optimal methods for constructing models of migration and ac-
cumulation of pollutants;

— thermodynamic assessments of the processes of migration and accumula-
tion of marker substances;

— development of algorithms for estimation of the impact of technogenic
flows of marker compounds on a set of objects representing different subsystems
of the urban ecosystem;

— obtaining additional information about the flows of marker compounds
and verifying the constructed models;

— development of practical recommendations for modeling the resistance of
urban ecosystems to technogenic flows of priority marker compounds.

A specific task that will be solved within the framework of the project is
the analysis of the relationship between the type and intensity of anthropogenic
impacts (flows of marker compounds) and the response of the polluted system.
The project focuses on local models. Unlike common regional and global assess-
ments, it is at the local level that detailed, concretized assessments of the contribu-
tions of individual pollutants to a particular effect manifested in the ecosystem
become possible. The obtained individual estimates of the accumulation and mi-
gration of PAHs are the basis for subsequent algorithms and methodological ap-
proaches to forecasting the state of local ecosystems of the city. Thus, the problem
has a complex character (forecasts of the state of soil and plant systems under
conditions of transport loads), but its solution is based on obtaining detailed esti-
mates of pollution of local areas of urban territory.

Results

The main expected results of the future stages of the projects include:

— detailed models of accumulation and migration of individual PAH com-
pounds in the soil — plant system at different levels of anthropogenic load;

— algorithms for assessing the zones of influence of motor transport on soil
and plant systems;

— methods of environmental monitoring for local territories under conditions
of transport load;

— recommendations for reducing the impact of man-made pollution flows
caused by transport activity.

Conclusion

During the realization time of the project the efficiency of these works was
demonstrated: innovative research results, educational efficiency (campus as an open
laboratory), as well as informational ad image. In particular, the scientific novelty
of the project consists in the following provisions:
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1) fundamentally new models are being developed based on the thermody-
namic characteristics of the interaction of several components of the urban ecosys-
tem (“multi-media” models);

2) estimates of the leading factors of accumulation and migration of flows
of priority pollutants (PAHs as geochemical indicators) are given;

3) estimates of the impact of technogenic pollutant flows on urban ecosys-
tems and recommendations for regulating the activity of sources of exposure are
proposed.

Thus, the project involves the development of new methods for studying
the dynamics of the state of urban ecosystems affected by man-made sources of
pollution.
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Cop,ep)KaHMe TOKCUYHbIX MeTannoe
B BOJIOCaX CTYAEHTOB U3 Ppa3JINiHbIX permoHoe Mmuyupa
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Annortanms. IlpencrasineHsl pe3ysbTaThl U3YUEHUs COAEPAKAHUS TOKCUYHBIX MeTa-
JOB B BOJIOCAaX CTYJCHTOB IEpBOTO Kypca Poccuiickoro yHUBepcHTETa IpYy>KOBI HapOIOB,
NpUOBIBIINX HAa 00yYeHHE M3 Pa3IUYHBIX KIMMaTOreorpaduiecKux peruoHoB Mupa. B mpo-
BE/ICHHBIX HCCIIECOBAaHUAX NMPUHUMAIH yJacTHE CTYJCHTHI-NIEPBOKYPCHUKU U3 cTpaH Adpu-
ku, Jlatnackoit Amepuku, bmmkaero n Cpennero Bocroka, FOro-Bocrounoit Azun. B kaue-
CTBE KOHTPOJILHOW BBICTyIAaja rPYIIa CTYACHTOB-IIEPBOKYPCHUKOB U3 MOCKOBCKOTO PEruo-
Ha. YCTaHOBJICHO, YTO UMEIOTCS OCTOBEPHBIC OTJINYUS B COJACPKAHINH TOKCUYIHBIX METAJIIIOB
(Al, As, Hg, Pb, Cd, Sn) B BoJlocax HHOCTPAaHHBIX CTYJIEHTOB-IIEPBOKYPCHUKOB B 3aBUCHMO-
CTH OT perHOHa IpoXXuBaHUsA. HanbompmmM comepkaHueM B BOJIOCAX TOKCHYHBIX METAILIOB
XapaKTePH30BAUCH CTYACHTHI U3 cTpan AQpuku u JlaTuHCKON AMEpUKH.

KnioueBble ¢j10Ba: HHOCTPaHHBIE CTYJCHTHI, BOJIOCH, TOKCHYHBIE METAJITBI
Hcropus craTbu: noctynuia B pegakiuo 22.12.2021; npunsra k myOmuxarmu 10.01.2022.
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The content of toxic metals
in the hair of students from different regions of the world
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Abstract. The results of a study on the content of toxic metals in the hair of first-year
students of the Peoples’ Friendship University of Russia who arrived for training from various
climatogeographic regions of the world are presented. The research involved first-year stu-
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dents from Africa, Latin America, the Near and Middle East, and Southeast Asia. A group of
first-year students from the Moscow region acted as a control during the research. Studies
have shown that there are significant differences in the content of toxic metals (Al, As, Hg,
Pb, Cd, Sn) in the hair of foreign first-year students, depending on the region of residence.
Students from Africa and Latin America were characterized by the highest content of toxic
metals in their hair.
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BBepeHue

B nHacrosiiiee Bpemsi HaceleHUE HAIIeW IUIaHEThl MOABEPraeTcs BO3JCH-
CTBUIO CaMBIX BBICOKMX KOHIIEHTPAIUA TOKCHYHBIX METAJUIOB 332 BCIO HMCTOPHIO
YeJIOBEYECTBA. DTO CBSI3aHO C AKTUBHBIM PAa3BUTHUEM TSKEJION MPOMBINIIEHHOCTH,
HEOTPAaHWYEHHBIM C)KHTAHUEM YTJIs, IPUPOJHOTO ra3za, HepTH U OTXO/OB MO BCe-
My MHpY, a TaK)K€ CTPEMHUTENbHBIM YBEJIMUEHHUS KOJMYeCTBa aBToTpancnopra [1].
TokcuuHble MeTaJIBl CTaJM OCHOBHOM NMPHYMHON OOJIE3HEH, CTapeHus U Jaxe
TeHETUYECKUX Je(eKToB [2].

YpOBHU CBHHIIA, PTYTH, MBIIIbIKA, aIIOMUHUS, OJIOBA TTOPON B HECKOJIBKO
TBICSIY pa3 BhIIIE, YeM Y NEPBOOBITHOTO YesoBeKa. TOKCHUYHbIE METAILIbl 3aMEHSI-
10T TUTAaTeNIbHBIE MUHEpaJdbl B MecTax CBs3biBaHus (epmeHTOB. llopakeHHBII
(bepmeHT MOXeT paboTaTh ¢ 3PHEeKTUBHOCTHIO B 5 % OT HOPMAaJIbHOM aKTHUBHO-
CTH, YTO CIIOCOOCTBYET Pa3BUTHIO MHOTUX 3a0oseBaHMi. TOKCHYHBIE METAaJLIBI
MOTYT TaKXe 3aMellaTh APYTHe BEIeCTBA B TKAHEBBIX CTPYKTYPaX, TAKUX KaK KOCTH,
MBIIIIBI, CYCTaBbl U apTepu [3].

B nocneanue roapl BHICOKHME KOHIIEHTPAIlMM TOKCHYHBIX METAJJIOB B pa3-
JMYHBIX MPUPOAHBIX CHCTEMax, BKItouas atMocdepy, ruapochepy u ouocdepy,
cTanu riao0ansHOM pobiemoii [4].

N30bITOUHBIC KOHIIEHTPAIIMH HEKOTOPHIX TOKCHYHBIX METAJIIOB MOTYT OKa-
3bIBaTh CYILIECTBEHHOE BJIMSHHE Ha BaKHEWIIMEe OMOXMMHUYECKHE MPOLECChl U
MPECTABISATh CEPhE3HYIO YIPO3Y I 3A0POBbsI U )KM3HU uenoBeka [S]. Onu Moryt
MIPOCTO OCAKIATHCS BO MHOTHUX MECTaX, BbI3bIBasi MECTHOE Pa3/Ipa’keHHE U JAPYyTHUe
Tokcrueckue dPexTs [6; 7]. TOKCUYHBIE METAJUTBI TAKXKE MOTYT CIIOCOOCTBOBATh
Pa3BUTHIO TPHUOKOBBIX, OAKTEPUANBbHBIX U BUPYCHBIX MH(EKLUH, KOTOPhIE TPYAHO
WM HEBO3MOXXHO MCKOPEHHTH, MMOKa MX MpUYMHA He Oyaer ycTpaHena. [Iporecc
3aMeHbl MUHEPAJIOB YacTO BKIIOYAET B ce0s MICI0 MPEANOYTUTENILHBIX XUMHYe-
CKUX 3J7eMeHTOB. CUUTAETCS, UTO OPTraHU3M UYeJIOBEKa MPEANOYUTAET IIUHK ISl 00-
nee yem 50 BaxxHemmx gepMeHTOB. B ciydae, korma ¢ mpoayKTaMu MUTaHUS de-
JIOBEK HE MOJyYaeT JOCTATOYHOTO KOJUYECTBO IIMHKA U B OpraHu3Me HaOIro1aeTcs
€ro HeXBaTKa, a BO3JEICTBUE KaIMUsl, CBUHIIA WU PTYTH JOCTaTOYHO BEIIUKO, Op-
TaHU3M OYJeT UCIIOJIb30BaTh UX BMECTO ITMHKa [3].

CuuTaercs, 4TO BOJIOCHI SIBISIOTCS OAHOM M3 Haubosee MH(GOPMATUBHBIX
OMOJIOTUYECKHUX CTPYKTYp opraHu3Ma denoBeka [8—11]. Xumuueckue 31eMeHTHI,
OJTHAK/IbI BKJIIOUUBIITHECS B OOMEHHBIN Tpoliecc, 00bIIe Ha y4acTBYeT B 00part-
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HOM B3aMMOJICHCTBUM C OPraHU3MOM, a HaKaIUIMBAIOTCS B Bojocax. [pyrue ouo-
cyOcTpaThl opraHM3Ma 4eJloBeKa, TaKHe Kak ChIBOPOTKA, MOYa U CIII0OHA, HE 00Jia-
JAIOT TaKUM CBOWCTBOM. XUMHYECKHE DJIEMEHTBHI B ITHX OHOJIOTHYECKUX CYO-
CTpaTax MOCTOSIHHO U3MEHSIOTCS [12]. DeMeHTHBIN COCTaB BOJIOC, B CPAaBHEHUH C
IpyrUMH OMOJIOTMYECKUMHU CyOCTpaTaMHu OpraHH3Ma YellOBeKa, B 3HAYUTENbHOM
CTCTICHH MEHEE IMOJBEPKECH KOJICOAHHSIM, YTO MO3BOJISET MPOBOIUTH PETPOCIICK-
TUBHBIE aHAIIM3bI COAECPKAHUS MUKPO- U MaKpOAJIEMEHTOB B MPOMEKYTKH BpeMe-
HU, HHTEpecyromue uccienaonarens [13]. Trepasie 6mocyOcTpaThl (BOJIOCHI, HOT-
TH) TIO3BOJIAIOT ONPEACIUTh SJIEMEHTHBII COCTaB OpraHU3Ma YeJlOBeKa B TEUCHHE
JUINTEIBHOTO BpeMeHH (Mecsibl U roapl) [14]. DneMeHTHBIN cocTaB BOJIOC Yelo-
BEKa SBJISIETCS CBOCOOPA3HBIM WHANKATOPOM, KOTOPBII MOKHO MCTOIL30BaTh IS
OIICHKH yPOBHS 370pOBbs yesoBeka [15]. Kpome Toro, n30bITOYHOE BO3/CHCTBHE
Ha OPraHM3M YeJIOBEeKa TOKCUYHBIX METAJIIIOB MOXKET COMPOBOKIAATHCS PA3TUUHbI-
MU TOBEJICHYECKHUMHU HAPYIIEHUSIMH, 3HAYUTEIIbHBIM CHIDKEHUEM YPOBHS WHTEJ-
JIeKTa U CIIocOOHOCTH K 00y4deHuto [16].

[TokazaTenu 371€MEHTHOTO COCTaBa BOJIOC CTYIEHTOB-IIEPBOKYPCHUKOB W3
pa3IMYHBIX PETHOHOB MHpa, MPUOBIBIIMX Ha oOyueHue B Poccuiickyto denepa-
LU0, UMEIOT JOCTOBEPHBIC OTanywms [17].

lenbro HACTOAIIETO UCCIEAOBAHUS SIBUIIOCH OMPEACIICHUE YPOBHS KyMYJIsi-
LM TOKCUYHBIX METAJJIOB B BOJIOCAX MHOCTPAHHBIX CTYAECHTOB IEPBOTO Kypca,
MpuOBIBIIMX Ha o0yueHue B Poccuiickuil yHuBepcUTET APYKObI HAPOJOB U3 pa3-
JUYHBIX PETUOHOB MUPA.

MaTtepuanbl u meToAabl

HccenenoBanue npoBeeHO B COOTBETCTBUU C XEIbCUHKCKOM AEKIapanuein
Bcemupnoii mennnunHckoi accounanuu (1964). Bee cryneHThl IpUHUMaNM yva-
CTHE B MCCIIEJJOBAHUAX Ha JOOPOBOJIBHOM OCHOBE IO NMPUHLUIY MHPOPMHUPOBAH-
HOTO COTIJIacusl.

B unccnenoBanny y4acTBOBAIM CTYICHTBI-IIEPBOKYPCHUKH, MPUOBIBILIME U3 CTPaH
Adpukn, Jlatuackoit Amepuku, bimxaero u Cpennero Bocroka, FOro-Bocrounoit
Azun. CTyzneHTBl U3 MOCKOBCKOTO PErroHa BBICTYNAIM B Kau€CTBE KOHTPOJIbHOM
rpynnsl. Y BceX IpyH CTYJIEHTOB IMPOBOJWIN CPE3aHHUE IIPSIU BOJOC C 3aThUIOY-
HOHM YacTH C MCMOJB30BAaHUEM HOXKHUIL U3 HepkaBeromien ctanmu. [lepen kaxapim
Cpe3aHueM MPSAIN BOJOC HOXKHUIBI 00padaThIBANINUCh ATaHOJIOM. [ npoBeneHus
aHaIM3a MCIIOJIb30BAIMCh IPOKCHUMAaJbHBIE y4dacTKH Bosioc 1-2 cM. Cpe3aHHbIe
IPAIY BOJIOC OTMBIBAINCH AllETOHOM, 3aT€M TPEXKPAaTHO MPOMBIBAIIMCH TUCTUIIIH-
POBAaHHOM BOJIOM M BBICYHIMBAJIUCH Ha BO3ayxe. [IpuroroBneHHbie 00Opasipl BOIOC
MOJIBEPTaIUCh M3MEIBYCHUIO C J100aBlICHHE a30THOM KHUCIOTHI M MOMEUIAJIHNCH B
cuctemy Berghof SppedWave-4 DAP-40 (Berghof Products+Instruments GmbH,
['epmanus) ni1st mpoBeieHNS POLIECCa MUKPOBOJIHOBOTO Pa3JIoKEHUSI.

Omnpenenenne conepxkanus amomuuus (Al), kaqmus (Cd), kobansta (Co),
MbIIbsiKa (As), ooBa (Sn) u prytu (Hg) B Bosocax oOciieryeMbIX TPOBOIUIOCH
METOJIOM MAacC-CIIEKTPOMETPUU € MHIAYKTHBHO-cBA3aHHOM mmiazmoit (MCII-MC)
Ha criektpoMeTpe NexION 300D (PerkinElmer Inc., CIHA). KanubpoBka cucrte-
MBI NIPOU3BOAMIIACH C UCIOJIB30BAHNUEM CTaHIApPTHBIX pacTBopoB Universal Data
Acquisition Standards Kit (PerkinElmer Inc., CIIIA). Takxxe npoBoaniachk BHYT-
pEHHSS OHJIaliH-CTaHIapPTHU3AlLMsl C UCIIOJIb30BaHUEM pacTBOpoB UTTpus (Y) U po-
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nust (Rh), M3roToBICHHBIX HA OCHOBE COOTBETCTBYIOIMX Habopos (Pure Single-
Element Standard, PerkinElmer, USA).

Jlsl cTaTHCTUYECKOTO aHallM3a HMCIOJIB30BAM MPOTPAMMHOE OOeCTIeYeHHe
Statistica 10.0 (Statsoft, USA). B cBs3u ¢ orcyrctBueM ['aycoBckoro pacmpeze-
JIEHUsI TaHHBIX O COJEP’KaHUU TOKCHUYHBIX METANIOB B BOJOCAX JJIsi OMHCATENb-
HOM CTaTHCTUKH HCIIONBH30BaHbl MEIUaHA U COOTBETCTBYIOIIME TPaHUIBI 25—75-
LHeHTWwIbHOro uHTepBana [18; 19]. JlocToBepHOCTh IpyHNNOBBIX Pa3IU4YUi MPHU
p < 0,05 onpenensiy MoCpeaCTBOM MPUMEHEHHsI HemapameTprueckoro U-kputepus
Manna — YuTHu.

PesynbTaThl M 06CyXxaeHue

JlaHHBIE TIPOBEACHHOTO HCCIICAOBAHUS CBHICTEILCTBYIOT O MMEIOIIUXCS CY-
IIECTBEHHBIX Pa3IMYMIX B COJACPKaHNHM TOKCHYHBIX METAJIOB B BOJIOCAX MHOCTPAH-
HBIX CTYJICHTOB MIEPBOTO Kypca, MPUOBIBITNX Ha 00YYICHHE B MOCKOBCKHIA METAIIOJIC
13 pa3IuYHbIX peruoHoB Mupa [20]. Tak, HanOOIBIIUM COepPIKaHUEM KaaMHUsI B BO-
JI0Cax XapaKTepU30BAIKCh CTYACHTHI-IEPBOKYPCHUKHU U3 CTpaH A(pHUKH, ITOT MOKa-
3atesib ObUT IOCTOBEPHO BBIIIIE, YEM y CTyJIeHTOB W3 MockBbI Oojiee ueM B 2 pa3a,
a y cryneHroB u3 FOro-Bocrounoit Azuu (FOBA), bmknero u Cpennero Bocro-
ka (bCB) 6onee yem B 6 pa3 (pucyHok). CtyaeHTsl U3 cTpa JlaTuHCKOM AMEpHUKH
XapaKTePU30BATUCH CAMBIM BBICOKAM COJIEPKAHUEM PTYTH B BOJIOCAX, STOT MOKAa3a-
TeNb OBLT BhIIIE, YeM y cTyaeHToB ux Mocksbl, FOBA, BCB n Adpuku 6omnee yem B
2,5; 2,1; 7,3 u 3,3 pasza coorBeTcTBeHHO. HanbosnbIiee coaepkaHue CBUHIA OTMEYa-
JOCh B BOJIOCAX CTY/IEHTOB-a(pUKAHIIEB, MPEBbIIIAs aHAJIOTHUHBIE MOKA3aTean y
crynentoB u3 Mockssl, FOBA, BCB u JIA B 3,8; 5,8; 5,2 1 2,3 pa3a COOTBETCTBEHHO.
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The content of toxic metals in the hair of first-year students from different regions of the world, mcg/g:
SEA - South-East Asia; NME — Near and Middle East; LA — Latin America

Haumenbimmm pa3dbpocom mokaszateneil cpei BCeX M3y4aeMbIX TOKCHUYHBIX
JJIEMEHTOB B BOJIOCAX CTYACHTOB XapaKTEPU30BAJICSI MBIIIBSK, CAMbII HU3KHM €ro IMo-
Kazaresb ObUT OTMEUEH B KOHTPOJILHOM TpyIie cTyIeHToB 13 MockBel — 0,015 MKI/T,
a caMblii BEICOKUH y cTyaeHToB u3 Jlarunckoir Amepuku — 0,043 MKI/T.

Crynentsl u3 FOBA, BCB u Adpuku nmo coaepikaHuio MBIIIbIKA B BOJIOCAX
JIOCTOBEPHO HE OTAMYanuCh. CTYACHTHI U3 CTpaH AQPHUKU OTMEYATUCh HAUOOIb-
IIMM COJIep>KaHHEM alllOMUHHUS B BOJIOCAX, 3TO MOKAa3aTelb MPEBbIIIail aHAIOIHY-
HbI y ctyaeHToB u3 Mockssl, FOBA, BCB u JIA B 2.5; 3,0; 2,6 u 1,4 pa3za coot-
BETCTBEHHO.

HccnenoBanusi mokasanu, 4To HauOOJbIas BapuabEIbHOCTh CPEIN BCEX
M3y4aeMbIX TOKCUYHBIX 3JIEMEHTOB OTMedanach y oyioBa. Camoe BBICOKOE Cofep-
YKaHHE 0JI0Ba OBUIO 3a)IKCHPOBAHO B BOJIOCAX CTYIEHTOB U3 JIaTHHCKONH AMEpHUKH.
Tak, coneprkanue ojioBa y cTyneHToB u3 JIA Obuto B 7,4 pasa BbIIIE, YeM Y CTYICH-
ToB 13 FOBA u BCB, a taxxke B 2,8 paza Bblll€, YeM y CTYJEHTOB U3 MOCKBBI.

TakuMm 00pa3oM, pe3yibTaThl MPOBEIEHHBIX MCCIEIOBAHUHN MOKa3ald, YTO
CTYJEHTBI-MHOCTPAHIIBI, TPUOBIBIINE HA OOyYeHHE U3 Pa3TUYHBIX KIMMATOTeO-
rpaduyecKux peruoHOB MHpA, XapaKTEepU3YIOTCS 3HAUUTEIHHO OOJIBIINMHU MOKa-
3aTeNIIMU COJICPKAHUS TOKCUYHBIX METAJIJIOB B BOJIOCAX IO CPaBHEHUIO CO CTY-
neHtamu U3 MockBel. BeposTHee Bcero, 3To CBSI3aHHO C OCOOEHHOCTSMHU 3arpsi3-
HEHUSI OKPY>KaIoIIeH Cpelibl B CTpaHaX, U3 KOTOPHIX MPUOBLITH WHOCTPAHHBIE CTY-
neHTol [1]. Beicokoe comeprxaHne CBUHIIA B BOJIOCaX CTYACHTOB, MPUOBIBIINX U3
cTpan A(puku, coriacyeTcsi ¢ BBICOKOW PacpOCTPAHEHHOCTHIO 3TOTO JIEMEHTA
Ha Tepputopuu Adpukanckoro kontuHeHTa [20]. B cooTBeTCTBHMM C JaHHBIMH
MEXIyHApOIHOTO CPaBHUTEIBHOTO aHAJIU3a, COJAEP)KaHUE YPOBHSI CBUHIA Y KU-
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tesielt Mapokko Oosiee ueM B 2 pasa BBbILIE 110 CPaBHEHHIO C skuTessaMu u3 Kuras,
DkBagopa u crpad EBpomsl [21]. McrouHnkamMu BEIOpOCA B OKPYKAIOIIYIO CPEIy
CBHUHIIa M MBIIIbsIKA B CTpaHax A(PHUKH B OCHOBHOM SIBIISIFOTCS 30JI0TOA00BIBALO-
e pyaHuka [22; 23].

Bericokoe conep:kaHue pTyTH B BOJIOCAX CTYAEHTOB U3 cTpaH JlatuHckoit Ame-
PHUKH MOKET OBITh 00YCIIOBJIEHO Pa3BUTON KyCTapHOW JOOBIUEH 30J10Ta B 3TOM PETH-
oHe [24]. Oxomno 10 % cymmapHoro BeIOpoca pTyTd B atMocdepy MPUXOJUTCS Ha
Jlatunckyro AMepuky [25]. BausiHre MpOMBIIIJICHHOCTH HA 3arpsi3HEHHE OKPY Karo-
niel cpebl TOKCUYHBIMU METAJIIAMU, B TIEPBYIO OUEPEb PTYThIO, CBUHIIOM, KaMH-
€M U MBILIBSIKOM, SIBJISIETCSl OTHOM M3 3HAYMMBIX MpobisieM B crpaHax FOro-Bocrou-
HoM A3un, a Takke ctpaHax bmknero u Cpennero Bocroka [26; 27].

3aknyeHue

JlaHHBIE TIPOBENECHHOIO HMCCIIEIOBAHUS CBUIETEIBCTBYIOT O IIOBBIIICHHOM
COJIEp’)KaHUU B BOJIOCAX MHOCTPAHHBIX CTYAEHTOB, MPUOBIBIIMX Ha OOydeHHE B
MOCKOBCKUI METAIIOJIAC W3 Pa3JIMYHBIX PETMOHOB MHUPA, TOKCUYHBIX METAJIOB,
PTYTH, CBUHIA, KaJMMsI, MbIIIbsSIKA, aIFOMUHUSA U oJioBa. Hanbonbmimmu nokasa-
TEJNSIMA KyMYJISIIMM TOKCUYHBIM METAJUIOB B BOJIOCAX XapaKTEPU3YIOTCS CTYJIEH-
TBI TIepBOTO Kypca u3 Adpuku u Jlatnackoit AMepukn. [ToBbITIeHHAS KyMYJISAIUS
TOKCHUYHBIX METAJIJIOB B OPraHU3ME MOXKET OKa3bIBaTh CYIIECTBEHHOE BIUSHUE HA
aJlanTalliOHHbIe Tpotiecchl ¥ 3P PEeKTUBHOCTD 00yUeHHs HHOCTPAHHBIX CTYICHTOB.
Heo6xoauMo mpoBeneHue JalbHEHIINX HCCIENOBAaHUNA AJSl ONpeAeTeHUs BIHA-
HUS U30BITOYHOTO BIMSIHHMSI TOKCUYHBIX METAJUIOB Ha aJlallTallMOHHBIE MPOLIECCHI
U aKTMBHOCTh (DYHKIIMOHAJIBHBIX CUCTEM HHOCTPAHHBIX CTYJEHTOB, MPHUOBIBAIO-
umx Ha o0yuenue B Poccuiickyro denepanuio.

Cnucok nuteparypbl

[11 Li Y., Zhou Q., Ren B., Luo J., Yuan J., Ding X., Bian H., Yao X. Trends and health
risks of dissolved heavy metal pollution in global river and lake water from 1970 to
2017 // Reviews of Environmental Contamination and Toxicology. 2019. Vol. 251. P. 124.

[2] Mudgal V., Madaan N., Mudgal A., Singh R.B., Mishra S. Effect of toxic metals on
human health // The Open Nutraceuticals Journal. 2010. No 3. Pp. 94— 99.

[3] Wilson L. Toxic metals and human health // Toxic metals in human health and disease.
2nd ed. Mexico: Eck Institute Nutrition and Bioenergetics, 2012. Pp. 1-37.

[4] Rahman Z., Singh V.P. The relative impact of toxic heavy metals (THMs) (arsenic (As),
cadmium (Cd), chromium (Cr)(VI), mercury (Hg), and lead (Pb)) on the total environ-
ment: an overview // Environ. Monit. Assess. 2019. Vol. 191. No 7. Pp. 1-21.

[5] Paxmanun FO.A., Kupuuyx A.A., Ckanvnoui A.A., Tunvkog A.A., Yuoicoe A.A., Cranb-
noti A.B. OcoOCHHOCTH COIEpIKaHUS TOKCHYHBIX METAJUIOB B BOJIOCAX CTYACHTOB-
WHOCTpaHIeB, oOy4arommxcsi B Poccuiickom yHuBepcutere npyxOsl Hapoaos (PYIH) //
I'uruena u caaurapus. 2020. T. 99. No 7. C. 733-737.

[6] Aesywin A.IL, )Kasoponkoe A.A., Puw M.A., Cmpouxosa A.C. MHUKpPOIIEMEHTO3bI Ye-
JIOBEKa: ATHOJIOTHA, Kiaccudukanus, opranonaronorus. M.: Menumuna, 1991. 496 c.

[71 Kaumos U.A., Tpugorosa T.A. VI3yueHrne HaKOIJICHUS TSDKEJIBIX METAJUIOB B BOJIOCAX
neteii // M3Bectus Camapckoro HaydHoro IieHTpa Poccuiickoit akagemun Hayk. 2012.
T. 14. Ne 5 (2). C. 366-368.

[8] Bencko V. Use of human hair as a biomarker in the assessment of exposure to pollutants
in occupational and environmental settings // Toxicology. 1995. Vol. 101. Pp. 29-39.

294 HUMAN ECOLOGY



Kupuuyk A.A. Bectauk PYTH. Cepus: Dxousorus u 6e3omacHocTb xusHenesTenbHoct. 2021. T. 29. Ne 3. C. 289-297

[9]

[10]

[11]

[12]

[13]
[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

Obepauc /1., Xapnano b., CkanvHolii A. bronoruueckast poiab Makpo- U MHKPORJIEMEH-
TOB y 4yesoBeKa 1 xuBoTHBIX. CI10.: Hayka, 2008. 544 c.

JKypba O.M., E¢pumosa H.B., Mepunoe A.B., Anexceenko A.H. BUOMOHHTOpPUHT CO-
JepyKaHUs TSDKEIBIX METAIDIOB B BOJIOCAX AETCKOT'O HACEIICHUS HA TEPPUTOPUH aApKTH-
yeckoit 30HbI Poccun // Dkonorus uenoseka. 2018. Ne 5. C. 16-21.

Cranvuwiii A.B., Kupuuyk A.A. XUMUUECKUE dIIEMEHTHI B 3KOJOTHH, (PU3UOJIOTHUH Ye-
JIOBEKa U MeauIHe: yaeOHoe mocobue. M.: PYJIH, 2020. 209 c.

Tlasnosa A.3., bocomonos /[.B., Jlapes 3.B., Amaumypaodos A.X. Bonocel kak 00bEKT
WCCJICZOBAHUS TIPH OTPABJICHUSX COJSAMH TsDKeNbIX MeTauioB // CymeOHO-MeanIMHCKAs
skcrieptu3a. 2012. T. 55. Ne 6. C. 25-29.

Tynuxoe B.A., Haymosa H.JI., Pe6e3os M.b. DNeMEHTHBIA cOCTaB BOJOC KaK OTpakKeHUE
sKkonormueckoit cutyarmu // Yenosek. Criopt. Meautaa. 2012, Ne 21. C. 119-122.
Kupuuyx A.A., I'opbaues A.JI., Tapmaesa HU.FO. Bro31eMEHTONIOTHS KaK UHTETPaTHB-
HOe HarpaBieHue Hayku o xxu3an. M.: PYJIH, 2020. 110 c.

Ckanvuasa M.I. I'uruenuueckasi OlleHKa BIMSHUS MUHEPAIbHBIX KOMIIOHEHTOB palyo-
Ha TUTaHUS W cpelnsl OOMTaHWS Ha 3[0pPOBhE HACETIEHHUS Meramojimca: Iuc. ... A-pa
Mmen. Hayk. M., 2005. 339 c.

Cranvuwiii A.B., Acmpaxanyesa E.FO., Cxanvnas M.I"., Mazaneyxas A.JI., Tunvkos A.A.
Comnnosxkonomudeckre 3QGEKThI BIMSHNAS TOKCHYHBIX METAJUIOB HA MCUXO-UHTEIICK-
TyallbHOE 3JI0POBbE JeTel U MOAPOCTKOB // MukpoanemMeHnThbl B meauimae. 2017. T. 18.
Ne 3. C. 3—-12.

Kupuuyx A.A. OCOOEHHOCTH 3JIEMEHTHOTO COCTaBa BOJIOC CTYJCHTOB, NMPHOBIBIINX HA
y4e0y B MOCKOBCKHIA METAIOJIKC U3 Pa3IMYHBIX PETHOHOB MUpa // MUKPO3JIEMEHTHI B
meaunune. 2020. T. 21. Ne 1. C. 14-21.

Ckanvnoiti A.B. 'YcTaHOBIIEHUE TPaHUI] JOIMYCTUMOTO COJAEPNKAHUS XUMHUYECKUX 3Jie-
MEHTOB B BOJIOCaxX JETEH ¢ MpPUMEHEHWEeM IeHTWIBHBIX mKkan // Bectauk Cepepo-
3aIaIHOr0 TOCYAapPCTBEHHOTO MEIUIMHCKOTO yHUBepcuTeTa nMeHn .1, Meunnkoga.
2002. Ne 1-2 (3). C. 62-65.

Ckanvuviii A.B. PedepeHTHBIC 3HAYCHNS KOHIICHTPAIIMH XUMHYECKUX 3JIEMEHTOB B BO-
nocax, nmonydeHHbie MetogoM MCII-ADC // Mukpoanementsl B meauimae. 2003. T. 4.
Beoim. 1. C. 55-56.

Yabe J., Ishizuka M., Umemura T. Current levels of heavy metal pollution in Africa //
Journal of Veterinary Medical Science. 2010. Vol. 72. No 10. Pp. 1257-1263.

Hrubd F., Stromberg U., Cernd M., Chen C., Harari F., Harari R., Horvat M., Koppo-
va K., Kos A., Krskova A., Krsnik M., Laamech J., Li Y., Lofmark L., Lundh T,
Lundstrom N., Lyoussi B., Mazej D., Osredkar J., Pawlas K., Pawlas N., Prokopo-
wicz A., Rentschler G., Spevackova V., Spiric Z., Tratnik J., Skerfving S., Bergdahl I.
Blood cadmium, mercury, and lead in children: an international comparison of cities
in six European countries, and China, Ecuador, and Morocco // Environment interna-
tional. 2012. Vol. 41. Pp. 29-34.

Dooyema C.A., Neri A., Lo Y.C., Durant J., Dargan P.1L, Swarthout T., Biya O., Gidado S.O.,
Haladu S., Sani-Gwarzo N., Nguku P.M., Akpan H., Idris S., Bashir A.M., Brown M. J. Out-
break of fatal childhood lead poisoning related to artisanal gold mining in northwestern
Nigeria, 2010 // Environmental Health Perspectives. 2012. Vol. 120. No 4. Pp. 601-607.
Orisakwe O.E. Lead and cadmium in public health in Nigeria: physicians neglect and
pitfall in patient management // North American Journal of Medical Sciences. 2014.
Vol. 6. No 2. P. 61.

Drewry J., Shandro J., Winkler M.S. The extractive industry in Latin America and
the Caribbean: health impact assessment as an opportunity for the health authority //
International Journal of Public Health. 2017. Vol. 62. No 2. Pp. 253-262.

Streets D.G., Horowitz HM., Lu Z., Levin L., Thackray C.P., Sunderland E.M. Global
and regional trends in mercury emissions and concentrations, 2010-2015 // Atmospher-
ic Environment. 2019. Vol. 201. Pp. 417-427.

OKOJIOTI'MA YEJIOBEKA 295



Kirichuk A.A. RUDN Journal of Ecology and Life Safety. 2021;29(3):289-297

[26]

[27]

[11]

[12]

[13]
[14]

[15]

[16]

[17]

296

Barnett-Itzhaki Z., Lopez M.E., Puttaswamy N., Berman T. A review of human bio-
monitoring in selected Southeast Asian countries // Environment International. 2018.
Vol. 116. Pp. 156-164.

Sistani N., Moeinaddini M., Khorasani N., Hamidian A.H., Ali-Taleshi M.S., Yanchesh-
meh R.A. Heavy metal pollution in soils nearby Kerman steel industry: metal richness
and degree of contamination assessment // Iranian Journal of Health and Environment.
2017. Vol. 10. No 1. Pp. 75-86.

References

Li Y, Zhou Q, Ren B, Yuan J, Ding X, Bian H, Yao X. Trends and health risks of dis-
solved heavy metal pollution in global river and lake water from 1970 to 2017. Reviews
of Environmental Contamination and Toxicology. 2019;251:1-24.

Mudgal V, Madaan N, Mudgal A, Singh RB, Mishra S. Effect of toxic metals on hu-
man health. The Open Nutraceuticals Journal. 2010;(3):94-99.

Wilson L. Toxic metals and human health. Toxic Metals in Human Health and Di-
sease. 2nd ed. Mexico: Eck Institute of Nutrition and Bioenergetics; 2012. p. 1-37.
Rahman Z, Singh VP. The relative impact of toxic heavy metals (THMs) (arsenic (As),
cadmium (Cd), chromium (Cr)(VI), mercury (Hg), and lead (Pb)) on the total environ-
ment: an overview. Environ. Monit. Assess. 2019;191(7):1-21.

Rakhmanin YuA, Kirichuk AA, Skalny AA, Tinlov AA, Chijov AYa, Skalny AV.
Features of the content of toxic metals in the hair of foreign students studying
at the Peoples’ Friendship University of Russia (RUDN). Hygiene and Sanitation.
2020;99(7):733-737. (In Russ.)

Avtsyn AP, Zhavoronkov AA, Rish MA, Strochkova AS. Human trace elements: etio-
logy, classification, organopathology. Moscow: Meditsina Publ.; 1991. (In Russ.)
Klimov IA, Trifonova TA. Studying the accumulation of heavy metals in children’s
hair. Proceedings of the Samara Scientific Center of the Russian Academy of Sciences.
2012;14(5(2)):366-368. (In Russ.)

Bencko V. Use of human hair as a biomarker in the assessment of exposure to pollutants
in occupational and environmental settings. Toxicology. 1995;101:29-39. (In Russ.)
Oberlis D, Harland B, Skalny A. The biological role of macro- and microelements in
humans and animals. St. Petersburg: Nauka Publ.; 2008. (In Russ.)

Zhurba OM, Efimova NV, Merinov AV, Alekseenko AN. Biomonitoring of the content
of heavy metals in the hair of the children’s population in the Arctic zone of Russia.
Human Ecology. 2018;(5):16-21. (In Russ.)

Skalny AV, Kirichuk AA. Chemical elements in ecology, human physiology and medi-
cine. Moscow: RUDN University Publ.; 2020. (In Russ.)

Pavlova AZ, Bogomolov DV, Larev ZV, Amanmuradov AH. Hair as an object
of research in poisoning with salts of heavy metals. Forensic Medical Examination.
2012;55(6):25-29. (In Russ.)

Tupikov VA, Naumova NL, Rebezov MB. Elemental composition of hair as a reflec-
tion of the ecological situation. Man. Sport. Medicine. 2012;(21):119—-122. (In Russ.)
Kirichuk AA, Gorbachev AL, Tarmaeva IY. Bioelementology as an integrative direc-
tion of life science. Moscow: RUDN University Publ.; 2020. (In Russ.)

Skalnaya MG. Hygienic assessment of the influence of mineral components of the diet
and habitat on the health of the population of the metropolis (dissertation of the Doctor
of Medical Sciences). Moscow; 2005. (In Russ.)

Skalny AV, Astrakhantseva EY, Skalnaya MG, Mazaletskaya AL, Tinkov AA. Socio-
economic effects of the influence of toxic metals on the psycho-intellectual health of
children and adolescents. Trace Elements in Medicine. 2017;18(3):3—12. (In Russ.)
Kirichuk AA. Features of the elemental composition of the hair of students who arrived
to study in the Moscow metropolis from various regions of the world. Trace Elements
in Medicine. 2020;21(1):14-21. (In Russ.)

HUMAN ECOLOGY



Kupuuyk A.A. Bectauk PYTH. Cepus: Dxousorus u 6e3omacHocTb xusHenesTenbHoct. 2021. T. 29. Ne 3. C. 289-297

[18]

[19]
[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

Skalny AV. Establishing the limits of the permissible content of chemical elements in
children’s hair using centile scales. Herald of the Northwestern State Medical Univer-
sity named after 1.1. Mechnikov. 2002;(1-2(3)):62—65.

Skalny AV. Reference values of the concentration of chemical elements in hair obtained
by the ISP-NPP method. Trace Elements in Medicine. 2003;4(1):55-56. (In Russ.)

Yabe J, Ishizuka M, Umemura T. Current levels of heavy metal pollution in Africa.
Journal of Veterinary Medical Science. 2010;72(10):1257-1263.

Hruba F, Stromberg U, Cerna M, Chen C, Harari F, Harari R, Horvat M, Koppova K,
Kos A, Krskova A, Krsnik M, Laamech J, Li Y, Lofmark L, Lundh T, Lundstrom N,
Lyoussi B, Mazej D, Osredkar J, Pawlas K, Pawlas N, Prokopowicz A, Rentschler G,
Spévackova V, Spiric Z, Tratnik J, Skerfving S, Bergdahl 1. Blood cadmium, mercury,
and lead in children: an international comparison of cities in six European countries,
and China, Ecuador, and Morocco. Environment International. 2012;41:29-34.
Dooyema CA, Neri A, Lo YC, Durant J, Dargan PI, Swarthout T, Biya O, Gidado SO,
Haladu S, Sani-Gwarzo N, Nguku PM, Akpan H, Idris S, Bashir AM, Brown MJ. Out-
break of fatal childhood lead poisoning related to artisanal gold mining in northwestern
Nigeria, 2010. Environmental Health Perspectives. 2012;120(4):601-607.

Orisakwe OE. Lead and cadmium in public health in Nigeria: physicians neglect and
pitfall in patient management. North American Journal of Medical Sciences. 2014;6(2):61.
Drewry J, Shandro J, Winkler MS. The extractive industry in Latin America and the
Caribbean: health impact assessment as an opportunity for the health authority. Inter-
national Journal of Public Health. 2017;62(2):253-262.

Streets DG, Horowitz HM, Lu Z, Levin L, Thackray CP, Sunderland EM. Global
and regional trends in mercury emissions and concentrations, 2010-2015. Atmospheric
Environment. 2019;201:417-427.

Barnett-Itzhaki Z, Lopez ME, Puttaswamy N, Berman T. A review of human biomonito-
ring in selected Southeast Asian countries. Environment International. 2018;116:156—164.
Sistani N, Moeinaddini M, Khorasani N, Hamidian AH, Ali-Taleshi MS, Yanchesh-
meh RA. Heavy metal pollution in soils nearby Kerman steel industry: metal richness
and degree of contamination assessment. lranian Journal of Health and Environment.
2017;10(1):75-86.

Caenenus 00 aBTope:

Kupuuyx Anamonuii Anexcanopoguy, KaHAUIAT CEIBCKOXO3SMCTBEHHBIX HAYK, IOIEHT Jie-
mapTaMeHTa dKOJIOTUH YeJIoBeKa W OmolaneMeHToNornd, MHCTHTYT SK0moruu, Poccuiickmii
YHUBEPCUTET NpYyxKObl HaponoB, Poccus, 117198, Mocksa, yn. Mukinyxo-Makmnas, 1. 6.
ORCID: 0000-0001-5125-5116, eLIBRARY SPIN-kox: 9483-2011, AuthorID: 342506.
E-mail: kirichuk-aa@rudn.ru

Bio note:

Anatoly A. Kirichuk, PhD in Agricultural Sciences, Associate Professor of the Department
of Human Ecology and Bioelementology, Institute of Environmental Engineering, Peoples’
Friendship University of Russia (RUDN University), 6 Miklukho-Maklaya St, Moscow, 117198,
Russia. ORCID: 0000-0001-5125-5116, eLIBRARY SPIN-code: 9483-2011, AuthorID: 342506.
E-mail: kirichuk-aa@rudn.ru

OKOJIOTI'MA YEJIOBEKA 297



2021 Vol.29 No.3 298
BectHuk PYOH. Cepusi: 3konorua u 6e30nacHOCTb XU3HEeAeaTelbHOCTU http://journals.rudn.ru/ecology

IT RUDN Journal of Ecology and Life Safety ISSN 2313-2310 (Print); ISSN 2408-8919 (Online)
]
"

[Ipencrasnsiem HOByto moHorpaduto C.I. Xapuenko, H.K. Kwkuna u
J. E. Kyuepa «Pucku u npoGiemsl pazsutus cereir 5SG B Poccum», B KOTOpoit ae-
MOHCTPUPYIOTCSI U 0XapaKTePU30BBIBAIOTCS JOCTOMHCTBA U HEOIArONpHsITHBIE 10-
cieacTBUsA pa3BuTHs cetel SG, BoimyeHHY0 n3narenbctBoM «MAKC Ilpece».

C. . Xapuenko
H. K. Muncuri
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ABTOpaMH Tpeasio’keHa coOCTBEHHasi KiacCU(pUKaLUs MPEUMYIIECTB pas-
BUTHSA ceTel 5G, pa3[eNeHHbIX Ha SIBHBIE, HESIBHBIE U CKPBITHIE. [Ipu 3TOM CKpBI-
ThI€ TPEUMYILECTBA, TO-BUANMOMY, SBIAIOTCS onpeaestomumu. Ocoboe BHUMA-
HUE YyJIIEHO MOTEHIUAIBHBIM BO3MOXHOCTIM cerell 5SG B cdepe moimieickux
(hyHKIMI, B 9aCTHOCTH CITOCOOHOCTH OOECTIEYUTh BCE ACTIEKThI TOTAIHHOU CIIEK-
KM 3a JII0OBIM 4enoBeKoM. OCBEIIeHbl BOIPOCH! AJIEKTPOMArHUTHOTO U3ITY4YECHUS
u Bo3aercTBusA ceteil SG Ha 340poBbe 4YesnoBeka. [IpoBoaMTCS aHANIU3 PUCKOB,
3aTpar M BBITOJ, MO3BOJSIOUIMM CAENaTh BBIBOABI O LIEJIECOOOPA3ZHOCTH pa3BU-
tus cered 5SG. Ero pe3ynbpTarsl CTaBAT MOJ COMHEHUE ONMpPaBAaHHOCTH 3aTpar,
COCTaBISIOUINX TPUJUIMOHBI pyoOnel, st pazButusa cereit 5SG B Poccwuiickoii
denepanuu.

Kuura mpennazHaueHa i CHEIMAIUCTOB B 00JACTH SKOJIOTHH, 3AIIUTHI
OKpYKaroIlel cpesibl U CTYIEHTOB, CIIEHUATU3UPYIOUINXCS B JAaHHBIX 00JIACTSX.
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