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Abstract. Launches of launch vehicles (L'V) using propellant kerosene, accompanies by contamination of the
soil with fuel residues in the impact area of launch vehicles separating parts (IA LV SP). The review describes the
impact of hydrocarbon fuel and in particular rocket kerosene T-1 on the environment, biological objects and human.
Despite the fact, that kerosene on the toxicological properties belongs to a low-hazard chemical compounds, its
pollution of the environment can be accompanied by adverse effects as well. The rate of change of a hydrocarbon
fuel (HCF) content in the soil is uneven: light fractions evaporate into the ground layer of the atmosphere and
distributes by wind. Kerosene is stable in the soil, complete degradation occurs after 10-20 years. Wherein, it violates
the natural ratio of carbon and nitrogen, causes to a deficit of oxygen, labile phosphorus, exchangeable potassium,
humus. It slows the growth and development of plants. It gives the water a specific smell and taste. Kerosene is
harmful to living organisms, although it belongs to low-toxic compounds. The syndrome of acute human poisoning
by kerosene characterized by effect on the central nervous system, blood, and appears narcotic effect and its slightly
irritating effect on the skin and mucous membranes. The chronic poisoning after prolonged contact with kerosene
vapors is polytrophic unclearly marked.
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Annoramus. [Tycku paker-Hocutenci (PH), HCIONB3yIOMAX B KAUCCTBE PAKCTHOTO TOIUIHBA KCPOCHH, COTPO-
BOSKIAIOTCS 3arpsA3HCHHECM TOUBBI B paloHAaX maacHWIX oraesmonmxcs dacted (PIT OY) paker Hocurened oc-
TaTKaMH TOIUMBA. B 0030pe paccCMOTPEHO €ro BO3ACHCTBHC PAKCTHOTO KepocHHA T-1 HA OKPYKAIIYIO CPEay,
Omosrormueckue 00 BEKTHI B YeI0BeKa. HecMOTps Ha TO, UTO KEPOCHH IO TOKCHKOJOTHUCCKAM CBOMCTBAM OTHOCHTCS
K MaJIOOMACHBIM XUMHWYCCKHUM COCOUHCHUAM, 3arPASHCHUC UM oxpy;xalomeﬁ CPpEABbI TAKKE MOKET COMPOBOKAATHCA
HeOmaronpusaTHeiME 3P Pexramu. CKopoCTh H3MCHCHHA COACPKAHHUA YIIeBOaopoaHoro roproucro (VBID) B mouse
HEPABHOMEPHA: JICTKHE (PPAKIMH HCHAPSFOTCS B IPU3EMHBIN CIIOH arMoc()epsl M pa3HOCITCS BETPoM. B mouse kepo-
CHH CTa0WICH, IOJHAS Aerpasarms npoucxoaut yepes 10-20 xer. Ilpm 3TOM OH HApPYINAET €CTECTBEHHOE COOTHO-
ICHHC YTACPOAA M a30Ta, NPUBOIUT K ACPHIHTY KHCIOPOAA, MOABIKHOTO (oc(opa, OOMCHHOTO KaIHA, TyMyca.
3aMeIACTCS POCT W pa3BUTHC pacTeHmi. Boae mpumacT crieruduteckuii 3amax u npuBkyc. KepocwH omaceH ams
JKUBBIX OPraHUu3MOB, XOTA H OTHOCHUTCA K MAJTOTOKCHYIHBIM COCIUHCHHUAM. CI/IHZLPOM OCTPOTO OTPABJICHHUA KCPO-
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CHHOM V YEJIOBEKA XapaKTEPU3YeTCAd BO3ACHCTBHEM HA IICHTPAIbHYI0 HEPBHYIO CHCTEMY, KPOBb, a TAK)KE MPOSB-
JSIETCSI HAPKOTHYECKUM M CIa0BIM PA3ApaKArOIIIM €TO JCHCTBHEM HA KOXKY M CIM3HCTHIC. KapTHHA XPOHHYECKOTO
OTPABJICHUS IIPH JIUTCIHHOM KOHTAKTE C MAPAMH KEPOCHHA HOCHT ITOJIHTPOITHBIN, HEUYETKO BBHIPA)KCHHBIH XapakTep.

Beenenne. B nocneanee Bpems Oonee akTyaabHBIM Ha3BAaHHEM AT PAKSTHOT'O TOIUTHBA HA OCHOBC
KCPOCHHA CTAHOBUTCS HAa3BAaHHC "VIJICBOAOPOAHOE roprodce”, moaydacmMoe u3 HeTu. ITO mpo3pauHas
JKUJAKOCTh, HUMEIOLNAd XapaKTECpPHBI CTOMKMH 3amax, XOpOIIO pacTBOpUMAa B OPraHUYECKUX pac-
TBOPHTEISX, PACTBOPHUMOCTE €€ B BOAE He3HaunTebpHa [1-3].

Kepocun - crmoxHasg cmech yrieBogOpoAoB Ha(TCHOBOTrO, NapadHHOBOIO H apOMaTHYECKOTO
TOMOJIOTHYCCKUX PsiaoB mpeumynectBeHHO Co-Cis (Bbikumaror B mpeaeaax 110-320°C) - moxer
00pa30BBIBATh B3PHIBOOIMACHBIE CMECH, YMEPSHHO TOKCHYHAs (4 KIace OMACHOCTH), 00JaJacT HAapPKO-
trecknM 3 dextoM. OCHOBHBIC (PU3MKO-XHMUUECKHE CBOMCTBA KEPOCHHA: BA3KOCTh 1.2-4.5 MmP/c (mpu
20 °C), mnotHocts 0,78-0,85 r/em’ (mpu 20 °C), Temmeparypa Bembimku 28-72 °C, TEmIoTa CropaHHs
42.9-43,1 M/Ix/kr. B 3aBuCHMOCTH OT KauecTBA €ro yACAbHBIN BeC KepocuHa kojeomercs ot 0,80 mo
0,85 r/cM’, T. €. ropa3 o oH Jerde Boasl [1].

[IpompInieHHOE POU3BOACTBO KEPOCHHA BHEpBHIC OO Hauato B Poccun B 1823, ncnone3oBanue
KCPOCHHA B PAKCTHBIX ABHTaTe/IIX ObLIO mpeqioxkeHo B 1914 roay. B mape ¢ KuIKuM KHUCIOPOAOM
KECPOCHH HCIOJB3yeTCss BO MHOrmx paketoHocurensx (PH): oreuecrBenHbix — «Corosy, «MoaHus,
«3eHuT», «AHrapa», amepukanckux — «Jemptay n «Atmac». Korga Hauamu otpaGoTKy >KHAKOCTHBIX
PaKETHEIX ABHTATENICH, B KAUECTBE YITICBOAOPOJHOTO roprodero Ovll BEIOpaH kepocuH T-1 pms pakeTHBIX
asuraresnei PII-107 nepsoii crynenu u P/I-108 BTopoii ctynenu [2].

B pakeTHO-KOCMIYECKOH ACATCIBHOCTH MPUMEHSIOTCS APYTUE THIB YIJICBOJOPOAHBIX Tormue 1C-
1, T-2 u PI'. Kepocun T-2 sBisieTcs TOHBOM OONEIYCHHOTO COCTaBA M OTIAMYACTCS OT Toruuea 1-1 u
TC-1 Tem, 9TO B €ro COCTaB KPOME JUTPOMHO-KEPOCHHOBBIX (PPakiyi BXOAIAT OCH3UHOBBIC (YPAKLIUH.
Tomnmueo T-2 rotoBUTCS NPAMON MEPETOHKOW MATOCCPHUCTBIX U CEPHUCTHIX HEPTCH M MO COACPIKAHHUIO
CepHl B TOM YHCIC MepKanTaHoBoU pasHoueHeH Tormusy TC-1 [3, 4].

IMpu mpusemaennn otaemstomeiicss yactu (OY) nepsoit crynenn PH mpoucxoaur mponus rapas-
THPOBaHHBIX OoCTarkoB YBI', dro mpuBoguT 3arpssHeHue Okpyrkamomel cpeasl. [Ipu 3ToM HeraTusHOE
BO3ACHUCTBHC B OCHOBHOM OYIYT MCIBITHIBATH MOYBHI U PACTHTEIBHOCTD paioHa naacHus. TeopeTHyecku
VCTAHOBJICHO, YTO MpH MAJACHUH OTAestomelics nepeoi crynean PH «Axrapa» Tsokenoro kimacca Ha
MouBy B pailoHe maicHus Oyaer mpoausBarbes a0 1,5 T kepocuna [5]. WcrouHMKaMu 3arpsi3HCHUS
okpyxaromei cpearl YBI' MoryT ObITh €MKOCTH XpaHEHUS KEPOCHHA, TPAHCTIOPTHBIC EMKOCTH.

XapakTepHCTHKA BO3JeiiCTBHS YIJIEBOAOPOAHOI0 TOIJIMBA HA 00bEKThI OKPYIKAKOLIEii cpeabl.

Ilouea. 3arpsazaenue noussl Y Bl mpuBOIUT K 3HAYUTEIBHEIM U3MEHCHHM €€ (PH3UKO-XHUMHUCCKOTO
cocraBa, OMomMacchl MEUKPOQUIOPHL B PE3y IbTATES CHIYKCHUS POHUIIACMOCTH U ra3000MeHA MOYBHI [3].

VBI' cTabuipHbl B TOYBE U COXPAHSIOTCH MIHTEIbHOS Bpemsi. OCHOBHOE KOJIMYCCTBO HE(TEMPO-
nvkros (HIT) cocpemortaunBaetcss B BepxHeM 20-CAaHTHMETPOBOM TOPH30HTE, HIDKE HX COJACPIKAHHUE
VMCHBIIIACTCS MOYUTH Ha nopsaok. B mepseiit rox mocne nponneos YBI' Ha mousy HaGmogaeTcs OpicTpoe
VMCHBIICHUE KOHLICHTPALMU FOPIOYETO BCICACTBHE HCTIAPCHUs, BEIMbIBaHUS Y BI' rpyHTOBBIMU BOJaMu,
aacopOuueii TpyHTaMu U MUKPOOHOJIOrHUSCKOl TpaHchopmaimei. CKOPOCTh M3MCHCHUS COACPIKAHUS
VBI' B nouBe HEpaBHOMEPHA - OCHOBHAS Macca UX TEPSETCA Uepe3 TPH MecsIa IOCIe IMOMa aHus B TIOUBY.
B mampneiimemM 310 MPOUCXOAMT OYCHb MEAJICHHO, OCOOCHHO MPHU JOCTIKCHHHM KOHUCHTpauuii YBI' B
mouse 1-1,5 %. IlomHas aerpagarus yriaeBOIOPOAHBIX KOMIOHCHTOB B YCIOBHSIX CPSAHCH IMOJOCH! MPO-
ucxonut uepes 10-20 net. Ilpu oOpazosanru nponusos Y BI' B 3uMHHIT eproa HAET €ro KOHCEPBALWS B
CHETC ¢ TIOCICAVIOIMMM Pa3MBIBAHICM MCXKAY MPHUPOIHBIMU CpeaaMu B monoBoabe. Konmenrpamms Y BIT
3aMETHO YMCHBINACTCA 1O MEPe VAANCHUSA OT LeHTpa niaTHa. Pasmepsl w1 (opma BTOPHYHOIO mATHA
3aBHCUT OT FCOXMMHYECKOro cToka u peabeda mectHOCTH. [lpu npocaunsannn YBI' B HIDKHIOIO HacTh
npoduns oOpa3yercs NOCTATOYHO YCTOWYMBBIA apean 3arpsS3HCHHS, OKA3BIBAIOLIHH HEONArONpHATHOC
JUTHTEIBHOE BO3ICHCTBHE HA TPYHTOBBIE ¥ IOBEPXHOCTHBIE BOJBI [6-9].

N36pirok YBI' B mouBe HapymacT €CTECTBCHHOC COOTHOIICHHE YIVICPOJA M a30Ta, HNPUBOIHUT K
JeULUTY KHUCIOpoAa, MOABIXKHOTO (ochopa u odOmenHoro kamus. B mousax palioHa NaaeHUH OT-
nemsrornetics vactu paker Hocuteneil (PIIOY PH) Ne 16,49,67,70 u PIT Ne 226, pacnono:KEHHBIX B
Lentpamenom Kazaxcrane, B 2014 r. obnapyxusamuce 3arpssaenus HII ot 5 mo 17000 mr/xr [10].
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Henocpeacreenno mocne mycka PH «Coros», comepxkanve HI1 B Bepxmem mousenHOM cioe 0-25 cm
MOKET NPEBHIIIATE (OPUECHTHPOBOYHO fomycTuMbId yposers) OY mma HIT B 3.5 - 8 pa3 (mecrta nmaaeHus,
cootBeTcTBeHHO, OT 2008 r. 1t 2010 1.), mo 33 pa3 (myck ot 2006 1.), B 27 — 98,5 pa3 (uyck ot 2011 r.).
CpaBHUTCTIBHBIH aHAIM3 TMOKA3aTelecH T'YMYCHPOBAHHOCTH 3arpsA3HCHHBIX MOYB C (POHOBBIMH MOKA3aT
uepes 10 aer mocne maaeuus vactu PH Coros ymensinenue rymyca ua 0,4%, Ha MECTE IPOJIMBA KSPOCHHA
T-1 (z0 98,5 OAY nmna HIT) Ha mousy, uepe3 rox onpeaencHo Ha 0,2% menbie rymyca [7].

Ocmabnenue mporecca rymycooOpa3oBaHuss OOYCIOBICHO HH3KOH HHTCHCHUBHOCTBIO OHOJIOTH-
YECKOTO KPYrOBOPOTA, IMOHMKCHHEM AaKTHBHOCTH IIOYBCHHBIX MHKPOOPTaHHU3MOB, MAaJOW MPOAYK-
THBHOCTBIO PACTHUTECIBHOCTH CIOCOOCTBYET HAKOIUICHUIO 3arpsi3HCHHS B Touee. B apuaHo# 30HE Bee
mporuecchl pasnokenns YBI B mouBe MayT MHTCHCUBHEES, B YCIOBUAX CYPOBOTO KiauMara - 0OJIee MeI-
JeHHO, a raybokas mectpykumst YBI' samennserca. [loBbllncHHAs BIKHOCTh TMOYBBI M KHCTAsd Cpeaa
MOTYT CHOCOOCTBOBATH AKTUBH3ALMHU IMPOLECCOB ACCTPYKUMH. OTHAKO MPUMEPHO 4YEpe3 ToJ MPOLECC
pasiaoxenus YBI' zaropmaxkuBacTcs B 000U KIMMATHYCCKOW 30HE, U JAAJbHEHINAS JCTPaJalids
MPOUCXOANUT OUCHb MCIICHHO [6-9].

I'asnyro pone B mporneccax tpancopmanun YBI urpaer Ouoaerpaaummsa. Mukpobuonoriueckas
JCATCIBHOCTh OKUC/LIIOIINX OaKkTepUil MPHBOIUT K OOPA30BAHUIO HEPACTBOPHMBIX B OPraHHYCCKHX
PaCTBOPUTE/IX MPOAYKTOB MeTabomm3Ma yrieBoaopoaos. [pu komuuectsax YBI B mousax 10 0,7 mur/kr
BCE MHUKPOOHOIOTHYSCKUE MOKA3aTe i mouBkl crabmibhe [11, 12]. OCmas Ouomacca opraHu3MOB B 3TOM
CIIyYac MOXKET BO3PACTATh, UTO CBHACTENBCTBYET O CTHMYJMPVIOMEM ACHCTBUH HHU3KUX KOHLCHTPALH
VBI' Ha mukpoGuosoruueckue mpoueccs B nouse. lpu konueHTparuu YBI 8 mouse ot 0,7 a0 50 mur/kr
MMPOUCXOANUT HApyuieHHe MHUKpOOHOTo coobimecta. Ilpu xommuectee YBI' ot 50 g0 300 ma/kr pesko
CHIDKACTCSl BHIOBOC Pa3HOOOpa3We W HU3MEHACTCS COCTAB COOOLIECTBA, TAK KAK AKTHBHO PA3BHUBAIOTCH
MHKPOOPTaHHU3MBI, YCTOWYHBBIC K BRICOKMM KOHLEHTpauusaM HedTH. [Ipu 3ToM HHTCHCHBHOCTH Aerpa-
maumn YBIT gocthraeT MakCHMAanbHBIX 3HAUCHHH 33 CUET KAYCCTBCHHOIO HM3MCHECHHS MHKPOOHOIO-
ruueckux npoueccos B nouse. Konnentparus YBIT B mouse Bbitie 300 MII/KT BBI3BIBACT MOYTH IOTHOC
MOJABICHUC POCTA M PA3BUTH MUKPOOPTAHHU3MOB, YPOBHS (PEPMEHTOB M HHTCHCUBHOCTU JBIXAHHUS TIOYB.
Cxopocte cHmwkeHHA coicpxkaHus YBI' B mouse HamOolee BBHICOKAsS B BECCHHC-JICTHUH TNEPHOJ IPH
HauOoJIee BBICOKMX TEMIIEpPAaTypax BO3AYXa W W aKTUBHOCTH CONHCYHOU PaHallH, KOTOpPBIC CIOCOO-
CTBYIOT MaKCHUMAITLHOH aKTHUBHOCTH MUKpodutops! [7].

Pacmenus. YTIeBOAOPOABl B 3HAYUTCIBHBIX KOHLCHTPALMAX OKA3bIBAIOT HA pacTeHus (QuUTo-
TOKCHYCCKHUN 3PEKT, KOTOPHIH BRIPAKACTCS TOKEATCHHEM THCTheB. HeTaHOE 3arps3HeHHE PUBOIUT K
MHOTOCTOPOHHUM HM3MCHCHHSM B (DYHKIMOHHPOBAHUH €CTCCTBCHHBIX 3KOCHUCTEM M ACTPaallid VIOIUH.
JTO, B CBOI O4YCPEAb, 3aMCAICT POCT W Pa3BUTHE PACTCHHH, YTO MPEKAE BCErO, CBI3AHO C
(PUTOTOKCHYECCKUM AEHCTBHEM TMOUTIOTaHTa. Kak MOKaseBAIOT HCCICIOBAHUA, YPOBCHb 3arpsA3HEHUS
noussl HI cyimecTBeHHO BIHSET Ha BCXOKECTh CEMsH pacTeHul. Tak, npu xo3ax Hedrr 250 Mi/kr Bexo-
JKECTh CEMSIH TeCT-pacTeHuil (kpecc-caiar) cHmkacTes Ha 50%; mpu go3ax Beime 400 MII/KT BCXOXKECTh
CEMSH MOJTHOCTBIO MOJABISCTCS, U BOZHUKAIOT HEOOPATHUMBIC H3MCHEHHUS MUKPOOHOTIOTHYCCKHUX CBOUCTB
mousH [13].

Brusaue GeH3uHa, K€pOCHHA, MAlMHHOTO Macia u masyta (20 mm Ha 200 r© mouBbl) M3ydyaaud Ha
KICBEpE JIyroBoM, noacomHeunuke copra «llepenosuk» u sumene copra «Ponann». Ha mouse, zarpss-
HCHHOHW OCH3MHOM HITH KCPOCHHOM, BCXOABI KJEBepa BOOOILIE Ha MOSBUIHCH. bolee cunbHoOe neiicTBUE
OCH3MH M KCPOCHH OKa3amd TAaKKe HA MOJCOTHCYHUK M fuMeHb. [IpH 3TOM BCXOTOB sSUMEHs MOA AcH-
cTBHEM OCH3MHA M KEPOCHHA BOOOINE HE HAOMIOAANTOCh. JDTH JAHHBIC VKA3bIBAIOT HA TO, YTO ACHCTBHUC
Gonee nerkux (ppaxuuil neperoHKu HeTH 471 PACTCHUIH TOKCHIHEE.

Takum 00pa3oM, HCCICAOBAHHBIC PACTCHHS CHIIBHO OTIMYAIOTCSA MO YCTOWYMBOCTH K HEQTIHOMY
3arpsa3HeHUIO, BrACpkuBad 10 150-200 ma Ha 1 xr moussl. [Ipu 3TOM TOKCHYHOCTH TIOYB YMCHBINACTCS HA
TSDKETIBIX IO MEXAHUICCKOMY COCTaBY MMOYBAX, NMPH NMEPEMCIIUBAHUN ITOYB ¢ HEQTHIO, IPH ONTHMATBHBIX
U JAHHOTO PACTCHHS TeMIeparypax, Hox BosackicTeueM Oonee Tsukenblx ¢pakuuii HIT n ¢ Teuennem
Bpemeru (2-10 mecsieB) nociie 3arpsisaeHust [14].

Booa. PactBopumocTs kepocuHa B Boae coctaBmsieT 0,0025% Beca. CoxpaHseTcs KepOCHH B BOJAE
qareapHoe Bpewms [1,15], mepenasas eii cnieiuduuecKuii 3amax U MPUBKYC VKE B KOHLCHTPALUSIX MCHES
1 mr/n. YpoBeHs mOPOToBBIX KOHLIEHTpaUUi no 3anaxy xonednercs ot 0,1 xo 0,01 mr/n [16].
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CrabunpHoe cocrosHue YBI' B xomomHoW Boae. mpu koHueHtpamuu 1-10 mr/m coxpansercs B
TCUCHMH Mecsa. B Teruieiii mepuo roza HaOaroAacTcs yMmeHelneHue KoHieHtparmu YBIT B Bogax
MOBEPXHOCTHBIX BOA0eMOB Ha 60-90% B TeucHue Tpoe cyTok. CaMOOUHUIICHHE BOIBI MPU TEMIIEPaType +5
°C mpakTHUECKH MOTHOCTHIO MPHOCTAHABIMBAETCA. [IpHM KOHLEHTpAIMK KepocHHA B Boge 10 Mr/a1 oHa
mpuodpeTaeT peskuit cneuupuaeckuii 3anax (5 0aaIoB) ¢ IICHKOH HA MOBCPXHOCTH. 3amax COXPAHICTCS
10 3-x cyrok. buogectpykuums HIT BogHOM cpeapl HAUMHACTCS ¢ HU3KUX KOHICHTpauwii (1o 20 mr/m). [pu
koureHrpaimu YBI' B Boae 50 mr/a u Gonee ormeuaercs rubens puidbi. Coaep:xkanne YBI' B BoAe B
kommuectee 0,1 mMr/m mpumaet mscy peid HEyCTpaHHMBbIH npu o0paboTke mpuBKyC U 3amax. [lostomy
MOPOT 3amaxa KePOCHHA SIBHICS OCHOBAHUEM AJS VCTAHOBICHHUS MPEACIBHO-I0MY CTUMON KOHLCHTPALHH
wedru u HIT - 0,05 mr/n B Boae BogoemoB peiboxossticteenHoro HaszHaueHus (0,05 mr/n) [17]. Tlopo-
TOBBIC KOHICHTPALMH B BOJAC IO OPraHOJCIITHUYCCKOMY MOKa3area coctaBstror qus T-1 - 0,03 mr/m.
Konuenrparuu T-1 ot 0,02 10 25 Mr/j1 HE TOPMO3AT MPOLECC CHOXUMHUCCKOTO MOTPSOICHHUS KUCTIOPOIA.

VYBI' yHUYTOXACT HEPECTWIMINA W HATYJIBHBIC YTOIMS, MPEITCTBYET CSCTECTBCHHOH aspamuu U
HAPYIIACT HOPMAJIbHBIN OHOJIOrHUCCKU mpoiece Bogoema. Kepocun B no3ax Oomee 0,1 mr/n Boi3biBacT
rubens mnaHkToHa. Y BIT ocenaeT ¢ wiiom Ha JHO BOIOEMA, UTO CIOCOOCTBYET BTOPHIHOMY 3arpsS3HCHHIO
BOJ U MOKET JTHIIUTEL PIOOXO3MHCTBCHHYIO LICHHOCTh Bogoema [17].

Ammochepnniii 6030yx. 1lpu uCnonp30BaHNN KEPOCHHA B KAUCCTBE MOPIOYCTO PAKSTHOUM TCXHUKOH
HauOOJIbIIAs OMACHOCTh BO3ACHCTBHS HA aTMOc(epy CBA3aHa C MPOAYKTAMH CTOPAHMS TOIUTUBA U MCHBIIC
ucrapeHusiMu npu nponusax ero Ha mousy B PIT OY PH [5]. Tlpu ucciaeaoBanuu mpuMeceii B BO3AyXE
a’pPOAPOMOB U BOKPYTI HHX OOHapy»x)eHbl anudaruucckue (MeTaH, |-OyTCH, N-renTeH — HOAH, -ACKaH,
JOJCKAH TPUACKAH W apomarnieckue (OCH3eH, O-KCHIeH, HadraneH) yrneBogopoasl, amsaeruisl (dop-
MaJIbACTH I, AlCTANBACTH, ALCTOH, KPOTOHAIBICTHN), TOJULHKINICCKUAC aPOMATHIECKHE VITICBOAOPOIBI
(benantpen, anTpaneH, dpiayopaHTpeH, mupeH, 6euaxoanTpareH, ocuzonupeH (Dietzel K.D. et al, 2005) [18].

B mepBeIc ke "ackl MOCIE MPONKBA YIVICBOAOPOAOB JICTKHE (DPAKLUH, KaK MPABUIO, HCHIAPSIOTCS B
nmpu3eMHbIH caoi atMocepsl u pasHocarcs BeTpoM. llpomeccer armocdepHoi Tpanchopmarmu HIT
3HAYHTEIIFHO AaKTUBH3HPYIOTCS B YCIOBUAX 3aCYIITUBOrO KmuMara, xapakreproro st PI1 Lenrpansaoro
Kazaxcrana, Ha (bOHE TOBBIIICHHBIX TEMIICPATYP U HOHIKEHHOTO YBIAKHEHHS Bo3ayxa [19-21].
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3aBUCUMOCTb Y JICTIBHOM CKOPOCTH UcTIapeHus roprouero T-1 oT TeMiieparypbl OKpY Karolel cpejibl U CKOPOCTH BeTpa [22 ]

Cnycrs Heckoabko dacoB nocie nmycka PH «Corosy, mpH MHCTPYMEHTANBHBIX 3aMepax Ha MecTax
nagcHud nepeoil crynenn YBIT u mpoaykTel ero TpaHcdopMaipu B MPU3EMHOM cjI0€ atMoc(hepHOro
BO3AyXa He oOHapykuBaroTcs [23]. OxHAKO U3BECTHBI CIYYaH 3arpsA3HCHMS KEPOCHHOM MPU3EMHOTO CIIOS
arMocepsl B palioHAX XPAHCHHUS, TPAHCIOPTHUPOBKU, OOCIYKHMBAHHUS CAMOJICTOB. JTO MPUBOAUT K
MOBBIIICHUIO PHCKA XUMHYECKOTO BO3JCHCTBHUS HE TONBKO HA MCPCOHAN, HO M HA KHUTEICH TCPPUTOPUL,
PacIONOKEHHBIX HOOIM30CTH OT a’poapomoB. OmmcaHbl ciy4yail oOpa3oBaHHSI KEPOCHHOBOM NHH3BI U
HCIApCHUH B palioHe pacmonoxkeHus aspoapoma Ykamosckoro rapHuzoHa (Poccuiickas ®eneparms).
B nocenxe IllenkoBo-4 oOpazoBamachk ya ¢ KSPOCHHOBOH IICHKOH HA MOBECPXHOCTH. 3Jarps3HCHHUC
BO3AVXa KCPOCHHOM BBI3BAJIO Y HIPAIOIIMX BO3JIC HEEC ACTCH MEPLICHHE B TOPIC, CIC30TCUCHUE, TPYI-
HOCTb JBIXaHUS, FONOBHbIC 00mM. MHUHOOOPOHB! OIIATHIO JHKBHIALMIO KCPOCHHOBOH ITHH3BI 34ECh U
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CIIE NHOA JCBATHAALATHIO BOCHHBIMH a’dpoipomamMu Poccun OOpazoBaHHE KEPOCHHOBBIX ITHH3 H
ucrapeHu yraesoaopoaos He uckiaroucHo B PIT OY kepocunoseix PH [24, 25].

XapakTepHCTHKA TOKCHYECKHX CBOMCTB KEepPOCHHA B OpraHuszMe »KHBOTHbIX. OcTpoe oTpas-
nenue. YBI' okaswsiBaeT Tokcuueckoe ACHCTBHE HA KUBOTHBIX MPH JIIOOOM MyTH BO3ackcTeud. Crenu-
(PMYHOCTh TOKCHYECKOTO JACHCTBUS ONMPEACTSICTCS HAOOPOM apoMaTHYCCKUX YITIEBOJOPOIOB B COCTABE
KEpPOCHHa.

[Naper kepocuHa BBI3BIBAIOT Y TOMYOSH MHOTOKPATHO MOBTOPSIOLIVIOCSA PBOTY HPH 3kcmo3uuuu 10-
15 wmunyt. benpie MpImu moruGaroT B MOCTCAVIOMIME AHU MOCIEC YacOBOTO OTPABICHHS TYMaHOM
kepocuHa. OXHOKpPATHOE BABIXAHHE adPO30Jsl OCBETHUTEIBHOIO KEPOCHHA NpH KoHueHTpaunu 0,5 Mr/i He
BBI3BIBAIO V OCIBIX KPHIC MPU3HAKoB oTpasicHHd. MHTparpaxeamsHoe BBemeHue 0,05 Mr kepocuHa B
YHCTOM BHAC WJIH B PACTUTCIBHOM MACIEC MPUBOIIIO K PA3BHTHIO OTCKA JICTKHUX WM MTHEBMOHHH, THOCTH
yactu kpbic. [Ipy moakokHOM BBEICHHH MaKCHMATBHBIM VPOBCHb KEPOCHHA B KPOBH KpPbIC OOHAPYIKU-
Bajca depe3 2-4 waca; B JETKHX OTMEUAIHMCh o4yarn Kpoeom3musHWHA. HaceimenHble mapsl kepocHHa
BBI3BIBAKOT y KOIICK JICTKUN HAPKO3; v cobak 2-3 4acoBo¢ MpeOBIBAHHWE B BO3AYINHOW CPEAC MPU KOH-
ueHtpauud 2500-3600 Mr/v®, cCOnpoBOXKAACTCS JICTKUM JPOKAaHHEM, OCCIIOKOMCTBOM, MyTTUBOCThIO. [Ipu
MIEPOPATHHOM BBEACHUH V MBIMEH M KPOJIMKOB OTMEYAINCH OJBIINIKA, OINTYIIEHHE, HapKO3, THIOTIIH-
KEMUs, ACTCHEPaTHUBHBIE N3MEHEHN B TICUCHH U ITOYKAX, IOTHOKPOBHE JIETKUX [26].

Xponunueckoe otpaencHue. [lpu wmHTransuuu nabopaTOpHBIMU KHBOTHBIMU IHAapaMH PEaKTUBHOTO
VIJICBOAOPOAHOTO ToILIHBa B TcucHHEC 90 aHelt B koHueHTpamuax 150 m 750 MI/M° BBISIBISIIICS HEKpPO3
SIHUTE/HS TIOUYEUHBIX KAHATBIEB. BABIXaHHE a3po30s KEPOCHHA B KoHIeHTparmu 500 Mr/M° B TeucHHE
1 Mecsa BEI3BIBAIO PA3BUTHE BOCHATHTCIBHBIX U3MECHEHUH ABIXATCIbHBIX MyTCH B BHAC TPaXCOOPOHXU-
TOB, NEHKOIUTO3a. B TPEXMECIUHOM IKCIIEPUMEHTE MPH BABIXAHHH a3P03071s B KOHIEHTparmu 300 Mr/Mm
1o 4 vyaca B JICHb Y KMBOTHBIX CHIKAJICA YPOBEHb reMOTTOOHHA, YHCIa SPUTPOLUTOB U TCHKOLMTOB [27].

JlokazaHsl THEBMOTOKCHYECCKHE, IMMYHOTOKCHUECKHE U HCHPOTOKCHUESCKHE 3 PEKTH HHIATSALIOH-
HOTO BO3JCHCTBHA KepochHa. [IpomomKkuTenpHOE HMHTATAIMOHHOE BO3AEHCTBHE PAKETHOTO KEPOCHHA
MPUBOJUT K AUCTPOPHUESCKHM U HEKPOOHOTHICCKUM H3MCHEHHSIM B IIAPCHXUME TeUeHH [19].

B xpoBu - CHIXKCHHE YPOBHS T€MOITIOOHHA, KOMUYCCTBA SPUTPOLMTOB ¢ HAPYIICHHEM HX T€MOJIH-
THYECKOH CTOMKOCTH, YHCIA PETHKYJIOLHUTOB, KOTOPOE BIIOCICACTBHH CMEHSETCS PETHKYIOIMTO3OM.
Bosmoxen moHommTo3. O6mmee 4nucno NeHKOIUTOB Mano u3MeHsercs. [Ipu Bo3acHCTBUH KEPOCHHOB B
0ONPIIMX 033X OTMEUACTCS BOTHOOOPA3HOE VMEHBIICHHE KOMMYecTBa oOmero Oenka, a Takke (pepmeH-
TATUBHBIC H3MCHCHUS (CHWKCHHE AKTHBHOCTH CBIBOPOTOUHBIX TpaHcdepas u menouHou docdarassl,
VBCJIMUCHHE aKTHBHOCTU XOIHMHICTEP3bl). XapaKTepHO HapyuieHne oOMeHa BuTamuHa Bl u cHmwkeHune
BBIBEICHUA €r0 ¢ MO4o# [27].

Kinnuka ocTpoii M XpOHHYECKOH HHTOKCHKALMH 4YejoBexka. KepocHwH sBISETCS OCHOBHBIM
HMCTOYHUKOM XHMHYECKOTO BO3ACHCTBHA HAa IEPCOHANT KOCMOJPOMOB, a3pOJPOMOB H a3pOIOPTOB.
Bo3zeticTBur0 TOmIHBA MOABCPXKCHBI CIICLHMATHCTHEL, PabOTAIOIIHUEC HEMOCPEACTBEHHO IO 3aIlpaBKe
TOIUTUBHBIX OAKOB, HO TAK)KE M OCTAIbHOW OOCTYKUBAKOIIUN HEPCOHAN, MPSOBIBAIOIIUI B 3arps3HCHHON
BO3AYILIHOU CpEE.

Tormmmeo T-1, mcmonep3yemMoe A 3ampaBKH PaKET, OTHOCHUTCS K MAJIOTOKCHYHBIM XHMHYECKHM
BeIeCTBaM. BO3MOXKHOCTh CMEPTEIBHOTO HMHTAIANHOHHOTO OTPABICHHMA 3THM PAKETHBIM TOILUTMBOM,
OTPaHHYUBACTCS HEAOCTIDKAMOCTBIO B OOBIYHBIX YCIOBHSX HACHIIAIOIICH CMEPTEIbHOW KOHIICHTPALIUH
(6000 Mr/M’, YCTaHOBICHHOH SKCICPHMEHTANBHO). Y PaGOTAOMIX BCICACTBHE OCTPOTO OTPABICHEL
rmapaMy KEPOCHHA BBIABISIIINCH THIIOXPOMHASA aHEMHS ¢ U3MEHEHHAMH B KOCTHOM MO3TE, JKEIYJ0UKOBAL
SKCTPACUCTONMS. DTH HApYLICHUS HMETH oOpaTumblii xapaxrep. OOme-pezopdTHBHOE ACHCTBHE mpH
HMHTAIIHAOHHOM TOCTYIUICHHH MApOB B VCIOBHAX HOPMATBHBIX TEMIIEpaTyp ciabo BelpakeHo. OtMe-
YACTCS JIUIIb BRIPAXKCHHOS PA3APAKCHUE CIIM3UCTHIX 000/I0YCK ri1a3 U HOCOrIoTKH [27, 28].

B yCOBHSX 3arps3HEHUs BO3AyXa MApaMH PEAKTHBHBIX TOILIUB B KOHLEHTpaumuax 120-630 mMr/M’ B
TeueHHe 6-12 MecsieB y padoTaBIINX CABHIOB B COCTOSIHUM 340POBbsl HE BbisiBicHO. Ilpu Bapixanuu
npooposonbiavu napos 1000 MI/M° B TeUeHHE 135 MHH OTMEYEHO pa3ApakeHUe CIU3UCTBIX U TOJOBHAA
007b, cocrosiaue auckompopra [26]. Ilpu 3HauurepHO GOMbIEM CTaxke paboTH, B cpeanem 17 net, u
KOHTAKTE C MAPaMH PEAKTHUBHOTO TOIMBA B KOHUEHTpAmuu 300 Mr/M’, GbITH BBISBICHBI: CHIDKEHHE
BHUMAHHUSI U CKOPOCTH CCHCOMOTOPHOU PEaKIHH, H3MCHCHHE djeKkTposHiehanorpamm [29]. YV pabounx
3aBOJA PCAKTHUBHBIX ABHTATCNICH C Pa3TMYAIOIINMCS CTAXKEM PaboThl (4-32 1042a) BBISBISUIUCH COCTOSHHC
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SMOLUOHATPHOH HEYCTOMYHUBOCTH, OPraHHYECKas HEBPACTCHHA (YTOMISIEMOCTb, BETCTATHBHAS TUICP-
B030YyAuMOCTh). OTKIOHCHUS HApPACTAIN CO cTaxkem padorsl [30].

B cnywadx TspkenpIX OTpaBICHHUN MOMKET BOZHHKHYTh KOMAaTO3HOE COCTOSHHE, CyA0poru. BosmorxHo
MOBBIIICHUE TeMmeparypel Teaa A0 40 rpaaycoB, pa3ApayKeHHS CIM3HCTHIX OOOJOYEK IVIa3, THICPEMHUS
KoxkH mna [26, 27].

B knnHHKE XpOHHUECKOro OTpaBieHus npu ctaxke padotel 10-15 ner xontakre ¢ YBI' ocHOBHBIC
HU3MECHCHUS MPOSIBISIOTCS CO CTOPOHBI OPTaHOB ABIXaHHS U LICHTPATbHOW HEPBHOH cHCTEMBL. Briaematorcs
TPH THNA XPOHHUCCKON MPodeCCHOHATEHON HHTOKCHKALIUH VIICBOAOPOAMHU: CTAOMIIbHAS, IPOTPECIHUCHT-
Hasl, perpeaucHTHa. [Ipy cTaOMIbHOM THIIE YaIne OTMEYACTCs MPOrPEAUCHTHOE TCUCHUE HHTOKCUKALINH,
MPU KOTOPOH, HECMOTPS HAa MPEKPAIICHUE KOHTAKTa ¢ TOKCHYCCKUMH BEIICCTBAMH M CHMIITOMATHICCKOC
JCUCHUE, B TCUCHUE PsAA JIET HE OTMEYAcTCs OOPAaTHOTO Pa3BUTHA KIMHHUYCCKOM CHUMITOMATHKH. Pexe
HAOTIOJACTCSl PETPEAHCHTHOEC TCUCHUE, KOTAA BBIPAXKCHHOCTh OTACTBHBIX MPOSBICHUA HHTOKCHKALH
MIOCTCTICHHO YMEHBINACTCA [26, 28].

Kepocunnl 06nanaroT pazapakarolium ACHCTBHEM Ha CIM3HCTYIO U KOXKY, ACHCTBYET HA (DYHKLHO-
HAJIBHOCTD (LeHTpanbHol HepBHOH cucteMbl) LIHC kak HapkoTHK.

Takum 06pazoM, KAPTHHA XPOHUUECKOTO OTPABICHHUS MapaMH KEPOCHHA HOCHT CIVIKCHHBIH, HEYET-
KHi xapaxTep. Bmecte ¢ TeM onucaHbl MOTUCHHAPOMHBIC MPOSIBICHHUS HHTOKCHKALIUH Y JIUL, ATUTCIBHO
(HeckonmbKO 1eT) MPOQECCHOHATPHO KOHTAKTUPVIOIIUX € ABHALIMOHHBIMH KEPOCHHAMM. KAXCKCHSL,
TOKCHYECKAs KapaUONATUT, SHUCATIONATH, aCTCHHS, MyIbMOHONATH U Ap. JaurenpHoe BO3acHCTBHE
KEPOCHHA HA KOXY MPEACTABICT OONBIIVIO OMACHOCTb, YEM ACHCTBHC OCH3WMHA: MOTYT Pas3BUTHCH
JCPMATHTHI, NY3BIPBKOBBIC, MYCTYJC3HBIC, MAMYJC3HBIC OK3EMBl, MHUIHAPHBIC (OIUTHKYIUTB C
runcpkeparozom [28].

Kpureprem 3arpsasHeHUsT OKPYKarOIIEH CPeAbl KEPOCHHOM SBILICTCS €r0 MPEACTbHO AOIMYCTHMAS
koHueHTparwms ([1IJIK) mox koTopeiM MOHUMAETCS YTBEPXKACHHBIM B 3aKOHOJATCIBHOM MOPSIKE CAHHU-
TaPHO THIMCHHYCCKUA HOPMATHB MAKCHMAIBHOTO KOJMYCCTBA BPEIHOTO BCLICCTBA B CAMHHUIEC 00BEMa
WA MacChl, KOTOPOE TPU €KCAHCBHOM BO3ACHUCTBHH B TCUCHUC HEOTPAHUUCHHOTO BPEMCHH HE BBI3BIBACT
KaKHX-THOO0 OOJIC3HEHHBIX H3MCHCHHN B OPTaHHU3ME.

Pe3ynbTaThl H HX 00CYy:KAEHHE

Hecmotps Ha Mamyro TOKCHYHOCTD, KEPOCHH IPH TIONIAJAHUH Ha ITOYBY B BHAE OCTATKOB PAKETHOTO
TOIIMBA MOXKET MPEACTABIATh OMACHOCTD AJISl OKPYIKAOIICH CPEIBl U JKUBBIX OPTaHU3MOB. 3arpsI3HCHUE
noussl YBI' mpuBoaur Kk HapymeHHo (pU3HKO-XMMHUYECKHX MPOLECCOB B MOYBE, OCTAONSMCT MPOLECC
IryMycooOpa30BaHus, CIOCOOCTBYET MOJABICHHUIO POCTA W PA3BUTHI MOYBCHHBIX MHKPOOPTAHH3MOB.
B pesymerare, zamemnser pocT W pazsurue pacteHud. OOpasyiomascs Ha MOBEPXHOCTH BOJOCMOB
MaclsgHad MICHKA, npu 3arps3HeHud ux Y BI', HapyimaeT oOMeH KHCI0poaa U MOKET IPUBECTH K THOCTH
[UTAHKTOHA U PBIO.

Kepocun, xak u gpyrue BHABI PaKeTHOT'O TOIUIHBA, TAKOKE OTIACEH T YEJIOBEKA, XOTS M OTHOCHTCS K
MAJIOTOKCHYHBIM coeanHeHUAM. CHHAPOM OCTPOrO OTPABICHUS KEPOCHHOM XapaKTCPHU3VETCs ACHCTBHEM
Ha LICHTPANbHYI0 HEPBHYIO CUCTEMY, KPOBb, IPOSBISCTCS HAPKOTUUICCKUM H CIa0BIM Pa3apakaroIiuM €T
JEHCTBUEM Ha KOXKYy M ciau3ncTeie. KapTHHA XpPOHWYECKOTO OTPaBICHHA NPH JJIUTEIBHOM KOHTAKTE C
HapamMu KEPOCUHA HOCUT MOJIUTPOIHBIM, HEYETKO BRIPAKEHHBIN XapaKTep.

BriBoabl. Takum 00pa3oM, NMPUBEACHHBIC HAYYHBIC NAHHBIC CBHACTCIBCTBYIOT 00 OTPHLATCIBHOM
BO3ACHUCTBHU YIJICBOJOPOJHOTO TOIUTHBA HA OOBCKTHI OKPYKAIOIICH CPeAbl W YKa3blBacT HAa HEOOXO-
quMocTtb obe3Bpexusanus nous B PI1 OY PH, zarpsasHeHHBIX pakeTHEIM KepocuHOM T-1.

Hemounux dhunancuposanus ucciiedosanus. Pecnybmuxancxas 6ro0xcemuas npoepamma 076 «puknaonwie
HayuHble UCCe008aH U 8 0ONACHY KOCMUYECKOT OemeNbHOCHIU, MPAHCHOPMA U KOMMYHUKAYUT ».
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KOMIPKCYTEKTI 3bIMBIPAH OTBIHBIHBIH KOPIITATAH OPTAFA
7KOHE TIPI AT3AJIAPTA 9CEPI FblUIBIMHU 9IEBUETKE IIOJIY)

B.A. Koznosckmii, K. Kybaros, E.A. bekximes, A A, Baiioarmaen
«Fapem-Oxomorns F30» PMK, Anmarer, Kazakcran

Tipek ce3aep: SKOIOTHUIBIK 3ePTTCY, KYJIay ayAaHbl, FAPBIITHIK-3bIMBIPAH KbI3METi, T-1 KepOCHHI, TOKCHKO-
JIOTHS, OHOIICHO3.

Annortamust. KepocuHal 36IMBIPAH OTHIHBI PETIHAC KOJIAHATHIH 3bIMBIPAH TAachFbHOTApAbIH (3T) ymbIpsI-
JTBIMIAPBI, 36IMBIPAH-TACHIF BIITAPIBIH A>KBIPANTHIH OOIIKTEPIHIH KyIay ayJaHtapsiaaa (Ab KA) TonbIpakTeH OTHIH
KaJIBIKTAPBIMCH JIACTAHYBIMEH cylieMenmacHIn oTeipagsl. I11lomyaa KeMipCYTeTimiK 3bIMBIDAH OTHIHBI MEH OHBIH
imiHae aran aiTkaega T-1 3pIMBIpAH KSPOCHHIHIH KOPIIAFaH OpTaFa, OHOIOTHAIBIK HBICAHIAP MCH aIaMFa THTI3CTiH
acepl KapacTeIpburaH. KepoCHHHIH TOKCHKOJMOTHAIBIK KACHCTTCPi OOMBIHIIA KAYINTLIIT TOMCH XHMHUSIBIK KOCBI-
JBICTApPFA JKATATHIHBIHA KAPAMACTAH, OJ1 KOPIOAFAH OPTAaFa >KAFBIMCHI3 OCCPIH THTI3IM OTHIPYH MYMKiH. Kemipcy-
terimik sxanapmai (KCXX) memmepiniH TOMBIPAKTa ©3TCPY KBUIIAMIBIFBI OIPKAJBINTHI eMCC. JKCHLT (hpaKiumaIap
armoc(epansH xep OcrTiHmeri KadaTehIHAA OyJIaHBIN XKEIMEH Tapananbl. KepoCHH TOMBIPAKTa TYPAKTHI, TOJIBIK
pIabIpaybl 10-20 sxerna askranansl. Byt skaraadiaa o1 KeMipTeri MCH a30TTHIH TAOUFH apaKaThIHACHIH OY3bII, OTTE-
Ti, JKBUDKBIMATBL (POCGhOp, AHHATBIMIBI KA, KAPAITiPiKTiH TANMIBLIBIFEIHA OKSIT COKTHIPAIbl. OCIMIiKTepaiH ecim-
eHyi Oagymatinpl. CyFa epekime mic meH oM Oepeai. KepoCHH YHITTBIIBIFE TOMCH KOCHIUTBICTAPFA JKATKAHBIMCH, Tipi
opranu3Mzcp YIIiH KayinTi. KepoCHHMEH KiTi YIaHy CHHAPOMBI OPTAIBIK HEPB XKYHECIHE, KAHFA 9CEpP €TYIMEH CH-
MATTanaabl, CCIPTKIMIK >KOHE TEPI MECH HIBIPBHINTHI KAOATTapra ImaMaibl TITIPKSHIIPTIII dCEpIMECH aMKBIHIANAIBI.
Kepocun OybIMEH y3aK YaKbIT THIHBIC AlIFaH KAFAAHIAFBl CO3BIIMATBI YIIAHY KOPIHICI MOJHTPONTHL, AHBIK OaWKam-
MAHUTBIH CHIIATKA HE.
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