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[IpunsATBIE COKpALLICHUS

bezonacHbie ypoBHH (“pedepeHcHbIe 103b17)
BpoMupoBaHHbIE OpraHUYECKHUE COCTUHEHUS
JInOeH30-1-AMOKCHUHBI TTOJTUXJIOPUPOBAHHBIC
BonopactBopumsbie ppakuuu HepTr
['ekcaOpoMITUKIO10/ICKaH
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['ekcaxyopuukIIOreKkcan

I'mobGanbHbIM 3K0T0THYecKUil hoHa ['ID
"T"'opMoHOIOA00OHBIE KCEHOOMOTUKHU'" (KCEHOACTPOTEHBDI)
JIMOKCHUHOBBIN S5KBUBAJICHT
JuxsiopandeHunTpuxJI0pMeTUIMETaH
2,4-nmuxnop(heHOKCUYKCYCHAs KUCIIOTa
JlomycTuMas exxeIHeBHasl 103a BEIIECTBa
NHnyurpoBaHHass  TOJEPAHTHOCTh ~ MUKPOOHOTO
(Pollution Induced Community Tolerance)

KoadduimeHT BO3MOKHOCTH MHTATIIIIMIOHHOTO OTPABJICHUS
Koaddurment OMoKoHIIEHTpaIuu

Koadpuuuent buoycunenus
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Haumensbiuii ypoBeHb BO3/IEUCTBUSA, IPU KOTOPOM HaAOJIIOAAETCS
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BBE/IEHUE B OKOTOKCHUKOJIOI'TIO

B mnacrosimmee BpeMs ONMCAaHO CBBINE |8-MUIJIMOHOB CHHTETUYECKUX
xuMudeckux Bemiects, u3 HUX ot 50000 mo 100000 peanbHO UCTIONB3YIOTCS B
MPOMBIIIJICHHBIX 1eNsAX. YacTh U3 HUX BHIOPACHIBACTCS B OKPYIKAIOIIYIO CPEly
B BHUJIE OTXOJIOB, IUIOIIA/b MOYBEHHOTO MOKpoBa B Poccuu, 3arps3HeHHas Ts-
KEJBIMU MeTaiaMu U GTopom, nocturia 3,6 MUUIMOHA TeKTapoB, a IJIOMIA/lb
MOYBEHHOT'O MOKPOBA C BBHICOKOM CTEMEHBIO 3arpsi3HEHUS] COCTaBIsIeT 253 Thl-
CSYM T€KTapoB. B pe3ynbrare B OpraHu3Me KaxkJI0ro U3 HacC cervac coaepxar-
Csl COTHU aHTPOTIOTEHHBIX XUMUUYECKUX BELIECTB — SJI0B paHEE HE MU3BECTHBIX
YEJIOBEKY.

OO1IEn3BECTHBI «SIMOHCKUE» JKOJIOTUYECKHE OO0JIe3HU, BBI3BAHHBIC Me-
THIPTYThIO (G0ne3Hr MuHaMaTa), IBYOKHUCHIO cepbl (MokkanTckas actMa), co-
eIUHCHUSAMH Kaamus (00Je3Hb UTal-uTai), MOJUXJIOPUPOBAHHBIMU OH(EHU-
namu (6ose3Hb FO1110).

BrnepBbie 4enoBeuecTBO CTOJIKHYJIOCH ¢ TeM (DakTOM, 4TO cOPOC OTXOJIOB
MPOU3BOJICTBA B OJIHOM PETHOHE BBI3BIBAET OTCPOUYCHHBIE TOKCHUYECKUE (-
(eKThl y OpraHu3MoB, OOUTAIONIMX 32 COTHU U JIaXKE THICSIYM KM OT UCTOYHUKA
BbIOpOCOB. Tak, JI/IT oOHapyxeH B »*upe NUHTBUHOB. B pesynbTaTe dhopmu-
poBaHMsI ''TEXHOIN€HHO3aBUCHUMBIX MHUIIEBBIX II€NEH'" KOHEYHBIM 3BEHOM M
KEPTBOW CTAHOBUTCS 4yenoBeK. CTolkue oprannueckue 3arpssHuresn «CO3»
U TSDKEJIbIe METAJIbl BO3BpAIIalOTCs, MOJOOHO OyMepaHry, K UX MPOU3BOJIU-
TEJISAM.

[TokazarenpHa CHTyalusi C 3arpsi3HEHUEM OKPYXKAIOUIEH CPEIbl METHUIIUPO-
BAHHOU PTYTHIO, HMPKYIUPYIOIIEH TOBCEMECTHO 3a IPEACIAMU MECT €€ UCIOJIb-
30BaHMs. POCT KOHIIEHTpaIluu PTYTH OTMEYEH JaKe B MOPCKUX PhIOaxX U MIIEKO-
nuTaronmX ApKTHKU. B 0ombIeit Mmepe MeTHIpTYyTh OOHAPYKUBACTCS y Hacese-
HUSl, YIIOTPeOIIsaoIIero pei0y. YToOb! 3alIUTUTL HEPOKICHHBIX €Ille IeTeH OT 3a-
IPS3HEHUS PTYTHIO U IECTULIUAAMU, MEAUKH PEKOMEHIYIOT OTPAHUYUTh YIIOTPEO-
JIEHUE MOPENPOAYKTOB KEHIIMHAM JIETOPOHOTO BO3PACTA.

TpeBoxkaT BBICOKME KOHILIEHTpAMU MepTOPOPTaHUIECKUX COSAMHEHUH, 00-
HapY>KMBAaeMbIX B OpraHM3Max apKTHYECKUX >KUBOTHBIX BBICIIMX TPOPUUIECKUX
YpOBHEM: pbIOE, XUIITHBIX MTUIIAX, HOPKE, OOUTAIONTUX Ha OOJIBIIIOM yIaJCHUH OT
HCTOYHHMKOB 3arpsS3HEHUS.

[Tpumepbl FKOIOrMUECKUX OYMEpaHTOB UMEIOTCS U B pecyorke baikopTo-
crad. Tak, 4ToObI M30aBUTHCSI OT CTOYHBIX BOJI CTEPIUTAMAKCKUX MPEANPUITU,
CKOHIICHTPUPOBAHHBIX B IUIAMOHAKOMUTEJIC IO/ Ha3BaHUEM «Oejoe MOpe», MX

5



3aKauMBaJIM B CKBa)XUHBI. [IOBBIIIIEHNE BHYTPHUILUIACTOBOTO JABJICHUS JJIS YBEIH-
YeHUs HeTeoTaauu, OOEpPHYJIOCh 3arpsi3HCHUEM KCEHOOMOTHMKAMM IOA3EMHBIX
BO/JI, PACTIOJIOKEHHBIX 32 JIECATKH KUJIOMETPOB OT CKBAXKHH.

[II1poKo M3BECTHBI IKOJIOTMUECKUE MOCIEICTBUS "XUMHUECKHUX' KaTacTpod,
HampuMep, TUOKCHHOBas Tpareaus B CeBe3o, moxkap Ha (papMarieBTHIecKoit ¢hup-
Me "Cannos" B bazene u T.1.

[Ipu 3amycke pakeToHOcuTelled B arMocdepe paclbUISIOTCS KOMIIOHEHTHI
PaKETHOTO TOTUIMBA, BHI3BIBAIOIIME MTATOJIOTHIO TIEYCHH U HEPBHOM CHCTEMBI. DTO
CO37aET MPSAMYIO YIpO3y >KM3HU U 370POBBIO JIIOJCH, MOSBICHUIO TaK Ha3bIBac-
MBIX <OKEJITBIX JIeTed renTuiiay. B Mecrax, 3arpsi3HEHHBIX KOMIIOHEHTaMU PaKeT-
HOTO TOIUIMBa, OOHAPY>KEHbI MyTaHTHBIC (DOPMBI JOMAIIIHUX ITUI, HACEKOMBIX,
PaCTUTEIBHOCTH.

HakorieHHbIe «9KCKPEMEHTHI LMBWIM3ALMIY TPEJCTABIISIIOT TI100aIbHYIO
yrpo3y Bcemy >KuBoMy. CTaHOBHTCS SICHBIM, YTO SKOJIOTHMYECKas 0€3011aCHOCTD
IUTAHEThl 3eMJIs JIOJDKHA 0a3upoBaThCA HA MPUHIUIIAX 00ECICUEHUsT YCTOMYUBO-
ctu 6uocepsl WK B Ipyroi GopMyITUPOBKE - “He3aMEHUMOCTH Onochepn!”.

CoryacHo pe3ontonuu MexayHapoaHoro gopyma noj srugoii OOH «Oxpy-
XKaroras cpena u pazsutue» (Puo-ne-Kanetipo, 1992) yenoBedectBo B KoHIle XX
BEKa JKMBET B TOKCUYECKOU Cpefie, U3yUYEeHHOM M0 XUMHUYECKHUM BEILIeCTBaM MEHEE
yem Ha 10% u nexapcTBeHHBIM cpeacTBaM 0koJI1o 40%.

OcHOBHBIE NIOHATHSA M 321a4YM YKOTOKCHUKOJIOTHH

Toxkcuko10russ — HAyKa 0 B3aMMO/IECTBUM OPraHu3Ma M siga (0T rped.
toxikou - i1, CIly>Kalui Jjisl CMa3bIBaHUS CTPENbl, U [0goz - yueHue).

OKOTOKCHKOJIOTHS - HayKa, n3ydaromas 3pPexTsl KCeHOOMOTUKOB Ha 3KOCH-
crembl. [Ipu 3TOM B IEpBYIO OYepeb pacCMaTpUBAIOTCS TOKCHYECKUE 3((EKTHI
CTOMKUX oprannyeckux 3arpsisHureseil (CO3) U TSHKeNbIX METAIIOB, MUTPUPYIO-
HIUX 1O TPOPUUECKUM IIETISIM.

K CO3 otHOcAT BemiecTBa, mnepuoj Ioiypacnaga KOTOPbIX B Pa3jIUYHbIX
00BEKTaX OKpY’Karolle cpeibl npeBbimaeT 50 CyToK.

B nayuyHo-nonysisipHOi sreparype nepble CO3 moJlydnsii Ha3BaHUE Be-
HIECTB «YEPTOBOM HOMKHUHBDY 32 HEMPOTHO3UPYEMOE MOBEACHHUE B OKPYKAIOIIEH
cpene. Ha suBapes 2009 rona 3apeructpuposano 168 CO3.

Ecnu B k1accnyeckoi TOKCUKOJIOTMH OCHOBHOM OOBEKT U3YyUEHUS - YETIOBEK,
TO B DKOTOKCHKOJIOTUHA OOBEKTOM MCCIICIOBAaHMI CTAaHOBUTCS BCs Onocdepa B 1ie-
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JoM. YenoBek BCEro JMIIb OJTHO U3 3BE€HbEB TPOPUUECKUX IICTICH.

OKOTOKCHKOJIOTHSI M3y4aeT Cylb0y “dy’akoB’ B OpraHU3ME >KUBOTHBIX W
pPaCTeHMI: KaKk OHHU MPOHUKAIOT BO BHYTPEHHIOK CPEly OpraHu3Ma, KaKuM IIpe-
BPAILICHUSIM ITOABEPrarOTCs, KaK BBIBOIATCS U T. [I.

Meronosorusi, TOHATUMHBIN anmnapaT U CTPYKTypa <«OKOTOKCUKOJIOTUM» U
«TOKCHUKOJIOTUYECKUX ACTIEKTOB TMTHEHBI OKPYXKAIOLIEN CPEbD» BO MHOTOM COB-
aJAk0T.

3aa4uM IKOTOKCUKOJIOTUH

1. BbIsIBJI€HME UCTOYHUKOB 3arpsI3HEHUS OKPYKarOIEH CPE/IbI.

2. Pa3paboTka METOJIOB aHaM3a SKOTOKCHUKAHTOB B OOBEKTAX OKPY KaroIEh
Cpenpl.

3. V3ydyeHue MapuipyToB MOJUTFOTAHTOB B TIOYBE, BOJIE, aTMOc(epe, pacTeHUSIX,
YKUBOTHBIX U 110 TPOPUUECKUM IICTISIM B 1IEJIOM, 3aMbIKAEMbIX UYEJIOBEKOM.

4. NccnenoBaHue MEXaHU3MOB TOKCUYHOCTH M Pa3pabOTKa KPUTEPUEB OLICHKU
BPEIHOCTHU JCUCTBUSA SKOTOKCUKAHTOB.

5. Pa3paboTka OCHOB pErjiaMEHTUPOBAHUS YKOTOKCHUKAHTOB B PA3IMYHBIX O0B-
EKTaX OKPYKaroUIEH Cpeae.

6. IIporHo3upoBaHKe OMACHOCTH 3arpsI3HCHUS OKPYKAIOIIEH CPEbI 1JIA JIFOIEH,
YKABOTHBIX, PACTEHUN U SKOCUCTEM B LIEJIOM;

7. Pa3paboTka METO/I0B YTUIIM3ALIUUA OTXO/I0B.

OcHOBHBIE TOHATHS IKOTOKCHKOJIOTHH

OKOTOKCMKAHTOM Ha3bIBAIOT TOKCUYHOE M YCTOMYHMBOE B YCJIOBHSIX OKpY-
JKarolIel Cpe/bl BEIIECTBO, CIOCOOHOE HAKAILJIMBATHCSl B OpraHM3Max J10 OMAaCHbIX
YPOBHEM.

OnacHOCTb — 3TO BEPOSITHOCTD ITPOSIBJICHUSI BPEAHOTO AEHUCTBUS XUMUYECKO-
ro BemiecTa. Pa3nuuaroT NMOTEHUUATBHYIO (CKPBITYIO) OMAcHOCTh, MPOSIBICHUE
KOTOPOM 3aBUCUT OT CBOWCTB BELIECTBA U YCJIOBUU OKPYKAIOLIEH CpPEIbl, U pe-
QIbHYIO — 3aBUCSIIYIO KaK OT CBOMCTB TOKCHKAaHTa, TaK U OCOOEHHOCTEWU BHYT-
PEHHEN Cpelibl OpraHU3Ma.

N nenTrdukaiys omacHOCTH - MPOLIECC YCTAHOBJICHUS MPUYUHHOM CBS3U Me-
1y KOHIIEHTpaIuen (10301) U SKCIO3UIIMEeH XMMUYECKOTO BEILIECTBA C YCIOBUSI-
MU OKPYXAIOLIEH Cpellbl U YaCTOTOM Pa3BUTHS W/ WIW TSHKECTbIO HEOJIArompusiT-
HbIX 2Q(PEKTOB HA OPraHU3M

NnenTudukanus pucka — MPOIECC MCCIEAOBaHUS, BKIIOYAIOIIUN Clie-
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JYIOIIUE COCTABJIAIOLINE:
1) orleHKa OMMACHOCTH;
2) OIIEHKA 3aBUCUMOCTHU «103a-3PDEKT;
3) olleHKa BO3/ICHCTBUS HA YEJIOBEKA;
4) xapaKTepuCTHKa PUCKa.

TOKCMYHOCTB - CLIOCOOHOCTH BEILIECTB BbI3bIBATh HAPYIICHUS (DU3UOIOTH-
YyecKuX (PyHKIMI OopraHu3Ma, IPUBOISIIME K 3a00€BaHUAM (MHTOKCUKALIUAM,
OTPABJICHUSIM) UM B TSIKEJBIX CIIydasiX K THOEH.

TOKCMYHOCTH - Mepa HECOBMECTUMOCTH BelIeCTBA € KU3HbIO. E€ Benun-
Ha OOpaTHO MPOINOPIMOHATBLHA CPEAHECMEPTENIbHON J103¢ (KOHIIEHTpauu). Yem
MEHBIIIE TOKCUYECKast 7103a, TEM BBIILIE TOKCUIHOCTb.

Kymyasiumsi (mo3aHenat. cumulatio HaKOIUICHUE, YBEJINYEHNUE) — YyCHUIIe-
HUE JICUCTBUSI TOKCUKAHTOB MPU MX MOBTOPHBIX BBEICHUSIX B OJHUX U TEX K€
7103aX.

|
1 I 1
MATEPHA/NBHAR CMEIIAHHOTO TR
S¥HKIHOHAJBHAY
S —

MartepuanbHas KyMyJsiUsl - HAaKOIUIGHUE B OpPraHU3ME camoro sija, IMo/i-
TBEPKIAEMOE TMPSIMbIM U3MEPEHUEM €r0 KOHIIGHTPALUW B KPOBU U TKaHsAX. OHa
XapakTepHa AJI1 MEAJIEHHO METa0OIM3UPYIOIIMX BEIIECTB U YacTO HAOIIOAAETCS
NpU BO3JICCTBUU COJIEH TSXKENBIX METAIOB U THIPO(OOHBIX rajloreHOPraHuve-
CKHUX COCIMHEHUM.

B ciydae pynkimonanbHOU KyMyssiuu 3G GEKT MposBIISETCS B HApACTaHUU
HapyiieHu (YHKIIMOHAIBHON NEATEIbHOCTH OpTraHa-MUILIEHU WIA CUCTEMbI Op-
raHHW3Ma B pe3yJIbTaTe MOBTOPHOTO BO3ICHCTBUS /1A,

CMenIaHHbIi THI KyMYJISILIMKA XapaKTePU3yeTCsl PA3INYHbIM COOTHOLIEHUEM
MaTepUAbHOTO U (DYHKIIMOHATIBLHOTO THUIIOB.

KoappuuueHT Kymyasiiud — OTHOILLEHHWE CYMMAapHOM J03bl BEILIECTBA,
BBI3BaBIIICH OMpeieieHHbIN AP(GEKT MNPy MOBTOPHOM APOOHOM BBEJCHHUHU, K BEJIU-
YUHE JI03bl, BEI3BABIIICH aHATIOTMYHBIN 3(PPEKT MpU 0OTHOKPATHOM BO3/ICHCTBHUU.
rae LD"sy — cymmapHas cpeaHedddexkTuBHas (JIeTaabHas)
71032 B TMOJOCTPOM SKCIEPUMEHTE MPU BBEIACHUU HCIBITHI-
Ba€MOro OMOJIOTMYECKH AKTUBHOTO BEIIECTBA PABHBIMH JIO-
3aMU C CyTOYHBIM HUHTEPBAJIOM;
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LD'sy — b dexTuBHas (JIeTanbHas) 703a MIPU OJJHOKPATHOM BBEICHUHU.
Bennunna ko3 duuuenta Kymysisiiuu oOpaTHO MPOMOPIMOHAIbHA BbI-

PaXXEHHOCTU TOKCHYECKOTO IIpoliecca.

ITo xknaccudukanuu JI.ML.Measenst BoIACISIOT:

1. cBepxkymynsuuto - Kcum <1,

2. BBIpaXXEHHYIO Kymynsinuio - Kcum 1-3,

3. ymepennyrwo Kcum 3-5,

4. cnabyro Kcum >35.

Knaccuueckue mnpencraBuTen CBEPXKymysusHTOB — JIJIT u nuokcun
(2,3,7,8 TXJ). Toxcuueckue 3PpPexTsl Mpu UX BO3JIECUCTBUM OBIBAIOT OT-
CTPOYEHHBIMU. «Sl, KOTOPBIM HE NEUCTBYET Cpa3y, HE CTAHOBUTCS MEHEE
omacHbIM» — 3TOT noctynat I'. JleccuHra, BbICKa3aHHBIA OKOJIO MOJIyTOpa CTO-
JIETUH Ha3aJ TOYHO OTOOPa)KaeT CUTYalHI0 B 3KOTOKCUKOJIOTHH.

Cy11ecTBYIOT s/bl, OKa3bIBAIOIINE JACHCTBIE HA OpPraHU3MBI JIMIIL B TOCTIE-
DYIOIIMX TIOKOJICHUSIX, BBI3bIBasi OTCpoueHHbIE d(pdextsl. Hanpumep, npedbiBa-
HHUE B3POCIBIX 0co0eit MOpcKoro exa Stongylocentrotus intermedius B MOPCKON
BOJIE C BBICOKOM KOHLEHTpauuend kaamus >0,1 Mr/i, npuBOIUT K TOSIBJICHUIO
00JILHOTO TOTOMCTBA.

CHUHOHMMOM TEPMUHA «SI1» SABJISIOTCS CIEAYIOIINE MOHSITHUS: OTPaBJIsIO-
1Iee BEIIECTBO, TOKCUKAHT U Jp.

Korpaa-To noa sijaMu moHUMAaJU MPEUMYIIIECTBEHHO BEIIECTBA PACTUTENb-
HOU IIpUpObL. M3ydeHne s10B noKa3aio, YTo sij - OHIATHUE B U3BECTHOU MEpe
YCIIOBHOE€, MOCKOJIbKY OAHO M TO K€ XMMHYECKOE COEIUHEHHE, MOXKET OKa-
3aThCsl BPEJHBIM JUOO0 HampoTuB - moJie3HbIM. CornacHo Ilaparenscy - «Bce
€CTh s/, © HUYTO HE JIUILIEHO SIZIOBUTOCTH, OJIHA JIMIIb J103a JIeJIaeT siji He3a-
METHBIM.

B 3aBUCMMOCTH OT MHTEHCUBHOCTH BO3JCUCTBUS OJIHU U TE K€ BEIIECTBA
CIIOCOOHBI BBI3bIBATH IIUPOKUN CHEKTP PEAKIUA — OT CTUMYJISILUM (PU3HOJIO-
TMYECKUX MPOIIECCOB JI0 MOJHOT0 X yrueTeHus (puc.1).

K npumepy, u3BecTHbli repounms 2,4-muxiiopPeHOKCHUYKCyCHasi KUCIIOTa
(2,4-]1) B onipeieICHHBIX KOHIEHTPALUIX CTUMYJIMPYET POCT PaCTeHUIA, a B 0oJiee
BBICOKHX BBI3BIBACT UX THOEIIb.

[ToaTBepkACHUEM TOTO, UTO «HET TOKCUUYECKUX BEIIECTB, & €CTh TOKCUYECKUE
JI03bD» SIBJISIETCS PEAKIIMs OpraHu3Ma Ha BO3/ICMCTBUE CCEHIIUATBHBIX 3JIEMEHTOB.
Tak, neuiUT MbIIbsIKA IPUBOIUT K 33JEPHKKE POCTa KUBOTHBIX U JiehopMaIiu
KOHEYHOCTEM, JaK€ BHE3AITHOM CMEPTU OT CEPACUYHON HEIOCTATOUYHOCTH. B TO xe
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BpeMsi, U30BITOK 3TOTO AJIEMEHTA BBI3BIBACT XPOHUUECKYIO MHTOKCHKAITUIO — ap-
CEHUKO3 1 OHKosiornueckue 3adoseBanus. [1o K. I1IBapiry TOKCMYHOCTh 3JIEMEHTa
HE MCKJII0YAET TOTO, YTO TPU OINPEACIICHHBIX JI03UPOBKaX OH MOXET OKa3arh OJa-
TOIIPUATHOE ACHCTBUE HA OPTaHU3M.

2 Ha
= COINTHMY Ma

YIHETEHHA YIHETEHHA

SoHa

HOPMATEHOH

EHIHE AT ENBHOCT 1

Puc.1. Pa3zButHe peakiinu B 3aBUCUMOCTH OT YPOBHS BO3JICMCTBHSI CTpeCCopa

H.C. IIpaBauH cumTal, 4TO «I70M MOKET OBbITh Ha3BaHO BCSKOE BEIIECTBO,
€CJIM OHO TIPU OTIPEACIICHHBIX YCIOBUAX JICHCTBUS Ha OpraHU3M, OOBIKHOBEHHO B
TOM WJIM MHOM OTHOIIICHUM OPTaHW3MY HECBOMCTBEHHBIX, IEUCTBYSI HA HErO XH-
MUYECKH WIH (PU3UKO-XUMHUUYECKU, POU3BOINUT BPEIHBIC I OpraHU3Ma IMaToJio-
TMYECKUE U3MEHEHHUS YaCTO C MOCIEAYIOIAM CMEPTEIBHBIM UCXOJ0M WM HETO-
CPEIICTBEHHO BBI3BIBAET CMEPTHY.

bonee anekBaTHBIM COBPEMEHHBIM MPEACTABICHUSIM O SIJIE, SIBJISIETCS OIPEIE-
nenue I'. I'. MakcumoBa (1999) «si1 — 3T0 XUMHUYECKUIT KOMIIOHEHT CpeJibl 0OUTa-
HUS, IOCTYIUBIINNA B OPraHU3M OJTHOKPATHO WJIM ITIOBTOPHO B KOJIMYECTBE, HE CO-
OTBETCTBYIOILIEM €T0 BPOXIACHHBIM >KU3HEHHBIM MOTPEOHOCTSIM M 3BOJIFOIIMOHHO
WIA UHJMBUIYAJILHO PUOOPETEHHBIM CBOMCTBAM (DPHU3HUOJIOTMYECKH MPUEMIIEMO-
ro B3aMMOJICKCTBUS, a TAaK)Ke OOIMM pe3epBaM €ro JCTOKCHKAITMOHHBIX BO3MOXK-
HOCTEM, YTO MPUBOJAUT K HAPYIICHHUIO TOMEOCTa3a W PAa3jIM4YHOU CTEIIEHH HECO-
BMECTHUMOCTH C KU3HBIO».

I'. A. Crenanckuil TpemJIOKWI Ha3bIBaTh XUMUYECKHE BEIIECTBA, 3arpsi3-
HSIIOILME OOBEKTHI OKPYKAIOLIEH Cpeilbl, KCEHOOMOTUKAMM, T.€. Uy KEPOJHBIMU
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BEIIECTBAMU (OT IPEUECKOro “KCEHOC” — UyKOH, “OM0C’” — JKU3Hb.

[lo xapakTepy BO3JEHCTBUSI HA OPraHU3M KCEHOOMOTHUKH JICISIT HA OOIIETOK-
CHUUYECKHE, Pa3IpaKarolIfe, CEHCUOMIN3UPYIOUIUE, KAHIIEPOTCHHbIC, MyTarcHHbIC
Y BIIMSIIOLIUE HA PENPOAYKTUBHYIO (DYHKITHIO.

OCHOBHBIE TTyTH MTPOHUKHOBEHUS B OPTaHU3M KCEHOOMOTHKOB:

—MHTAJISILIUOHHBIN;

— MUILEBAPUTEIIbHBIN TPaKT (per 0s);

— KOXKHBIE TTIOKPOBBI (MIEPKYTaHHO);

- 4epe3 IUIAICHTY.

[To XUMHYECKOMY CTPOCHHUIO KCEHOOMOTUKH JACNSAT Ha OpraHUuYecKue, He-
OPTaHUYECKHE U AJIEMEHTOOPTraHUYECKHUE.

B 3aBucuMocTH OT mopakeHUs T€X WM MUHBIX OPraHOB M CHCTeM (opra-
HOB-MUIIICHEHW) AKOMOJUTIOTAHTHI JACISAT HAa HEUPOTPOMHBIC, T€NaTOTPOITHEIE,
He(PPOTOKCHUECKUE, KAPJUO- U TEMOTOKCUYIECKHUE U T.II..

«lloTeHIMaIbHO — BCE €CTh 51, PEAIbHO — MPOSBJICHUE SIAOBUTOCTH 3aBH-
CUT OT J03bI, CITI0cO0a, JUIUTEILHOCTH, IIOBTOPSIEMOCTH M OOIIIET0 BPEMEHHU BO3-
JICHCTBUS, HACJICACTBEHHOCTH, OOIIEH CONMPOTUBIISIEMOCTH OpraHu3Ma, UCXO0IHO-
IO COCTOSIHUSI aJICKBATHBIX OPTaHOB MUIIIEHENW W CUCTEM MCUXO3MOIIMOHAIIBHOTO
cTarycay.

3arpsi3HEHUE OKPYKAIOIIEH Cpelibl - MOCTYIJIEHUE B OKPYKAIOUIYIO CPEIy
BEIIECTBA W (WJIM) SHEPTUH, CBOMCTBA, MECTOMOJIOKEHUE WJIN KOJIMYECTBO KO-
TOPBIX OKAa3bIBAIOT HETATUBHOE BO3/ICHCTBUE HA OKPYIKAIOIIYIO CPEy.

HeratnBHOE BO3AEHUCTBUE HA OKPYKAIOLIYIO CPEAY — BO3ACHUCTBUE XO3AUCT-
BCHHOM W MHOW JEATEIBHOCTH, MOCJIECICTBUS KOTOPOM MPUBOJAT K HETaTUBHBIM
M3MEHECHMSIM KaueCTBa OKpY Karoleh cpebl (YXyIIIEHUIO0 KaueCTBa, BO3YIIIHbIX,
BOJIHBIX WJIM HA3€MHBIX SKOCUCTEM, MaTEPUAIILHOMY YIIIEpOY).

3arps3HsIOIIee BENECTBO — BEIIECTBO WJIM CMECh BEIECTB, KOJIMYECTBO
1 (W) KOHUEHTpAIUs KOTOPBIX IMPEBBIIIAIOT YCTAHOBJICHHBIC JI XUMUYE-
CKUX BEIIECTB, B TOM YHUCJI€ PAJUOAKTHBHBIX, HHBIX BEIIECTB U MUKPOOpPra-
HU3MOB, HOPMAaTHUBBI U OKA3bIBAIOT HETATUBHOE BO3/ICMCTBUE HA OKPYKAIOIIYIO
cpeny.

3arpsi3HEHUE OKPYKaloUIEd Cpeabl OMACHO HE TOJIBKO HBIHE JKUBYILEMY,
HO U TPSAIYIINM ITOKOJICHUSIM.

BobisiBIeHHE M yCTpaHEHHE T€HETUYECKHM aKTHUBHBIX (PAKTOPOB, OCOOCHHO
MyTareHoB, U3 Cpelibl OOMTaHUS YEJI0BEKa, PACTUTEILHOTO U KUBOTHOTO MHpa
- 337]a4a TeHETUYECKOM TOKCHUKOJIOTHH, TIPEICTABIISIIONIEH CO00M aKTUBHO Pa3-

11



BHUBAIOITUINCS pa3/iesl SKOTOKCUKOIOTHH.
TepMHUHOM SKOTOKCHUKOJIOTHS TOJIB3YIOTCSI Tak)Ke JJisl OOIIEro Ha3BaHUS
paboT 0 OMOMHAUKAIIMM U1 MOHUTOPUHTY OKPYKAIOIIEH CPEeIbI.

HcTopus pa3BUTHS IKOTOKCUKOJIOTHHI

B nBaamatom Beke chopMHUpOBaIOCH HOBOE MEXKIUCIUIUIMHAPHOE HAYY-
HOE HaIMpaBjIeHUE, U3ydarolee TOKCUYeCKre d(PPEeKThl XMMUYECKUX BEIIECTB
Ha OpPraHU3Mbl, COOOIIECTBA U OMOILICHO3bI - SKOTOKCUKOJIOTHS.

CraHoBJI€HHE TOKCUKOJIOTUHU CBA3aHO ¢ pabotamu (usnosiora Meana Cep-
reesrua [{utoBruya. B NpOMBIIIIIEHHOW TOKCUKOJIOTUHA NTPU3HAHHBIE JUIEPHI —
H. C. Ilpasaun, H. B. Jlazapes u 1. B. Canoukuii, B KOMMyHaJIbHOW TOKCHUKO-
noruu B.A.Psa3anoB u C. H. UepkuHCKUH.

[Tog ux pykoBOJCTBOM OblLIa pa3zpaboTaHa METOJOJIOIMSI TMTMEHHYECKOTO
perjJaMeHTUpPOBaHUS U dKcrepuMeHTanbHoro ooocHoBanus [1JIK B pa3HbIx cpe-
nax. B mabopatopun H.B. JlazapeBa Obutn cpopMyaupoBaHbl NPUHIIMIBI MaTe-
MaTUYECKOTO IPOTHO3UPOBAHUS APAMETPOB TOKCUYHOCTA U OPUEHTUPOBOYHBIX
snauenuit [1JIK. B 1973 roay Bbinuia MoHorpadus "KonudecTBeHHass TOKCHUKO-
jgorus", B KOTOpOHM BHepBbie Obla M3JI0KEHA METOAOJIOTHUS MaTEMaTUYeCKOIro
MIPOTHO3UPOBAHUSI U KOJMYECTBEHHOTI'O BBIpAXKEHUsSI OMONOrHUecKux 3()QexToB
XUMHUYECKUX BEIIECTB.

TOKCUKOJIOTHSI TECHO CBSI3aHA C OCHOBHOM MPO(UIAKTHYECKON OTPaCibio
MEJIULIMHBI - TUTUEHOM (OT rpey. ugieiuoz - IPUHOCSIIUN 310POBbE).

['uruena - 3To OTpaciib MEAULIMHCKON HAyKH, U3ydaroliasi BIUSHUE YCIIO-
BUI U3HU Ha 3]I0POBBE UEJIOBEKA, pa3paldaThiBalOas MEPONIPUSITHS, HAIPAB-
JICHHBIC Ha TpEeayInpexkacHue OoJie3HEW M CO3/IaHuE YCJIOBUM, 00eCIeurBaro-
IIMX COXPAHEHUE 310POBBS.

TomukoM 1Sl 3apOKACHUSI SKOTOKCUKOJIOTUU TOCHYXKHWiIa KHUra Pamiens
Kapcon «MonyanuBas BeCHa», B KOTOpPOW BIEpBbIE ObLIM ONKMCAHBI Cly4yau
MacCcoOBOM ruOeyiv NTUI] U PHIO OT OECKOHTPOJIBLHOTO UCTIOJIb30BaHHUS MTECTUIIU-
JIOB - «CTOMKUX OPraHUYECKUX 3arpsasHurenci». KapcoH caenana BBIBOA, YTO
CO3 onacHbl HE TOJIBKO JJI MIPEACTABUTEIICH JUKOW IIPUPOBI, HO U JIJIS YEJIO-
Beka. Knura mHunmmpoBaia pazpaboTKy 3aKOHOJATENIbHBIX aKTOB, perjiaMeH-
TUPYIOIIUX BBIOPOCHI KCEHOOUOTUKOB.

B Poccuu nepBbie rurnennueckre Hopmatusbl Ha CO3 Obut pa3padboTaHbI

B 1mectuaecsaThie 1ol XX Beka B Y pumckom HUM ruruensr u npodzadosieBa-

Huii. @. I'. Myp3akaeB 3KCIEPUMEHTAIBHO 000CHOBAJI MO]T PyKOBOACTBOM YJICH-

koppecnongientTa AMH CCCP C.H. Yepkunckoro ITJIK rexcaxiopOyTtaavuena u
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MOJIMXJIOPOYTaHOB B BOJIE BOJ0eMOB. ['. I'. MakcuMOBBIM pa3paboTaHbl METO/IU-
YECKUE OCHOBBI TMTHEHMUYECKOTO KOHTPOJIS XJIOPOPTaHWYECKUX COCAUHEHUN U
TUTHEHUYECKUE HOPMATUBBI YETBHIPEX XJIOPIPOU3BOAHBIX YKCYCHOM KHCIIOTHI B
BO3/TyX€ paboueii 30HBI.

B cemunecstoie rogpl XX Beka B. A. Enunoit B Yumckom HUU ruruens
u nipo3a0oieBaHUI TIPOBEICHBI UCCIICAOBAHUS BIUSHUS XJIOP-TIPOU3BOIHBIX (he-
HOKCHUKHCJIOT, B yacTHOCTH 2,4-]1, Ha opranu3m >xkeHiuH. [lo3guee T. KonbopH ¢
coanT. B kuure “Haine ykpagennoe Oyayiiee” mokasai, YTO CUHTE3UPOBAHHBIC
YEJIOBEKOM XJIOPOPraHUYECKUE COCMHEHMSI HapylIaloT (opMupoBaHue, (QpyHK-
LMOHUPOBAHUE U BOCIIPOU3BOJICTBO OPTAaHU3MOB, B TOM YHUCJIE U CAMUX JIFOACH.

[lepenBuxeHne XJIOPOPraHUYECKUX TMECTUIUAOB MO TPOPUUECKUM IIETISIM
ObLI0 M3yueHO coBeTcKuM ruruenuctom [1JI. 3enbiepom.

B 1973 roagy YekyHOBOI ObUIM MPOBECHBI UCCIEIOBAHUS (PTOPOpPraHUYe-
ckux coenuHenuil. [Tozanee A. JI. @posioBoii ObUIO MOKA3aHO, YTO TOKCUYECKUE
CBOMCTBA KCEHOOMOTHUKOB OIPEEISACTCS UX JIUITOPUIBHOCTBIO.

TepMuH «3KOTOKCUKOJIOTHs BBeieH B 1969 r., korna ripu MexayHapogHoM
Hay4YHOM KoMuTeTe 1o npobiemam okpyxatoieit cpenbl (CKOIIE) Obuta opranu-
30BaHa ClelUalibHash paboyasi KOMHUCCUS MO 3KOJOTUYECKON TOKCHUKOJIOTUU.
[To3nnee 310 onpenenenue Opu10 yrouneHo Ha koHdpepenimu CKOIIE B 1978 .

bonpuryro posie B pa3BUTHUM HOBOrO HampasiieHus ceirpan A. M. beiwm, op-
TaHW30BAaBILWN HHCTUTYT SKOJIOTUYECKOM TOKCUKOJIOTMU B baikaibCke.

B 80-x romax Pam IleTpoB BBEn MmoHATHE "HKOJIOTMUECKOW MMMYHOJOTHU',
3ajiaueil KOTOpoil ObUTO M3YYEHHE HApyIIEHUH UMMYHHOW CHUCTEMBI IIPU BO3/ECH-
CTBUH KCEHOOMOTHKOB.

B 1994 rony Banepu u Tomac ®opOcbl onpeaennim 3KOTOKCUKOIOTHIO KaK
«00JIaCTh 3HAHUW, KOTOPAass CYMMHPYET S3KOJOIMYECKHE M TOKCHUKOJIOIMYECKHUE
3 (EKThl XUMHUUECKUX 3arps3HUTENICH Ha MOIYJISILMK, COOOIEeCTBa M SKOCUCTE-
MBI, TIPOCJICKUBAS UX CYJIbOY (TpaHCIOPT, TPAaHC(POPMAIIMIO U yAAJICHUE) B OKPY-
KAFOIIEU CPEE.

OCHOBHBIM IPEAMETOM 3KOJIOTUYECKOW TOKCHUKOJIOTHU SIBISIOTCS OHOJIO-
TMYECKUE CUCTEMBbl HAJIOPTaHW3MEHHOTO YPOBHS, NOJABEPKEHHBIE AHTPOIIO-
T€HHOMY 3arpsI3HEHUIO.

OTO0 MEXIUCLMIUIMHAPHOE HAYYHOE HAIPABIICHUE, PA3BUBAIOLIEECS HA CThI-
K€ TOKCHKOJIOTUH, 3KOJIOTHH, OMOJIOTHH, T€OXUMUH, TOYBOBEIACHUS, TCHETUKH U
T.1. (pUC. 2), U3y4aroliee UCTOYHUKU MOCTYIUICHUSI BPEIHBIX BEIIECTB B OKPY-
KAIOLLYIO0 Cpelly, X PACHPOCTPAHEHUE W INPEBpALEHUE B OKPYKAIOLIEH Cpene,
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JIEHCTBUE HA opraHu3M. YenoBeK, HECCOMHEHHO, SABJISIETCS HAUBBICIICH CTYIIEHBIO
B Py OMOJIOTMYECKUX MUIIICHEH".

«Knaccuueckasp) THTHEHA
(KOMMYHAaIJIbHAs, COLMATIBHASL,
DKOIIOTHUsI JleTed U MOIPOCTKOB, TPY/Ia, TOKCHKOTOTHA
obmas 4 ap.)

@

DKoIoruuecKas
TOKCHKOJIOTHSA

Pammobuonorus

DroIorudeckas

T'€HCTHEKAa

MeTteopomorust
[ onyisnoHHas
SKOJIIOT'HUSA
Tokcuxonmorunueckas DKOIIOrHYeCKHI
XHUMHA MOHHATOPHHT

I ecoxumusa

Puc. 2. IlpuHniunuansHast cxeMa OCHOBHBIX MEKIUCIUTIIIMHAPHBIX CBI3EH
AKOJIOTMYECKOM TOKCUKOJIOTUHU
[Ipu m3ydyeHun 3P EKTOB XMMHUUYECKHUX BEIIECCTB TOKCHKOJIOTHUS OKpPY-
YKAIOLIEU CPEAbl ONIEPUPYET KATETOPUSIMU U MTOHATUSAMHU KIACCUYECKOM TOKCH-
KOJIOTUH U IIPUMEHSET, KaK IPABUIIO, €€ TPAAULIMOHHYIO METOAOJIOTHIO.
IKO0JIOTHYECKOE HOPMUPOBaHME

DKOJIOrMYECKOe HOPMUPOBAHHUE - 3TO OIPAHUYECHUE AHTPOIIOTEHHOTO BPETHOTO
BO3/ICICTBHSI Ha SKOCUCTEMY B Mpe/eiax €€ AKOJOTMYECKOW €MKOCTH, rapaHTH-
PYIOILIETO COXPAaHEHUE MEXAHU3MOB HKOJIOTMYECKOTO TOMEOCTA3a.

[lenb 3KOJOrMYecKOro HOPMUPOBAHUS — pa3padOTKa HOPMATHUBOB JIOMYCTH-
MBIX AHTPOIOTI€HHBIX HArpy30K Ha JIOKAJTbHOM, PETHMOHAILHOM U TJI00ATbHOM
ypoBHsiX. HayuHoe 00OCHOBaHKE 3KOJIOTMYECKMX HOPMATHUBOB OCHOBAaHO Ha WC-
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M0JIb30BaHMKU Hanbosiee WH(POPMATUBHBIX M UYYBCTBUTEIBHBIX XapaKTEPHUCTHUK
sKOocUCTEM. OCHOBHBIMU KPUTEPUSIMHU IKOJIOTUYECKOTO HOPMUPOBAHMUSI SIBJISTIOTCS:
COXpaHEHHE OMOTUYECKOTO OasaHca, CTAOMIIBHOCTH U Pa3HOOOPa3Hsi SIKOCUCTEMBI.

Ha ocHoBe mpuHIMIIA "MOPOrOBOCTH BPEIHOIO AEHUCTBUS" C MOMOIIBIO CIIe-
[IMATBHBIX METOJIOB OMPEICIISIOT, a 3aTEeM OIEHUBAIOT U IOPUINYECKHA yTBEpKIa-
IOT 9KOJIOTHYECKUE HOPMATHUBHI (J103bI M KOHIICHTPAIIUN) BEIIECTB, MPHU3HABACMbIC
0€30IMaCHBIMU JIJIS1 YEJIOBEKA, dKUBOTHOIO M PACTUTEIILHOTO MUPA B YCIOBHSIX TIO-
BCEJIHEBHOM >kM3HU. OHU MOKA3BIBAIOT CBOETO pojAa “KpacHyr 4epTry’’, 3a KOTO-
PYIO HEJIb3sl IEPECTYIIATD.

OKOJIOTMYECKUN HOPMATUB — BEJIMYMHA NPEICIbHOM WM JIOITyCTUMOW aH-
TPONOTEHHON HArPy3KH, MOJTYUYHMBILAs IPABOBOM CTaTYC.

[IpenenbHO momycTuMasi KOHIIEHTpALUS — 3aKOHOJATENLHO YTBEPKICHHBIM
MaKCHUMAaJIbHBII YPOBEHb COJIEPKAHUS BPETHOTO BEILIECTBA B OKPYIKAIOLIEH cpere,
MPAKTUYECKU HE BIUSIOLIETO HA 3/I0POBHE UEIOBEKA U HE BBI3BIBAIOLIETO HEOIa-
TONPUATHBIX KOJIOTUUECKUX TTOCIICICTBHIA.

Kcenobnotuku, TpeOyroT NEPBOCTENIEHHOIO BHUMAHMSI, €CJTU OHU:

1. mocTynaroT B OKpY>KaroLLyt0 cpey B OOJIbIINX 00beMaX;

2. criocOOHBI K OMOAKKYMYJISIINY;

3. CIIOCOOHBI K MEKCPEIOBOMY PACIIPEICIICHUIO U TPAHCTIOPTY, MUTPALIMU U3 OJ1-
HOU cpenbl B Apyrue cpeabl. OCOOEHHOrO BHUMaHUSI TpEOYIOT BELIECTBA CIIOCO0-
HbIE K OJIHOBPEMEHHOMY 3arpsi3HCHUIO HECKOJIBKMX Cpell Ha OOJBIIMX MPOCTpPaH-
CTBax.

4. onacHbI 17151 37I0POBbS YEJIOBEKA, BBI3bIBAS Y HETO OTHAJICHHBIC YPEKTHI;

5. TOKCUYHBI JJI1 OPraHU3MOB B OKpY’Karollel cpesie (BOJHBIX U HA3EMHBIX JKU-
BOTHBIX U PACTEHHI);

6. cnocoOHBI HapyIIaTh XMMUYECKUE TIPOIIECChl B atMocdepe, uamensisi pH cpe-
Ibl, 001a/1atl0T HEOOBIYHBIMU CBOMCTBAMH, HAMPUMEP, XEJIATOOOPA3yIOIICH CIio-
COOHOCTBIO, CHIKAIOT MPO3PavyHOCTh aTMOC(hEphl, BBI3BIBAIOT IIBETCHUE BOJOEMOB
u JIp.

IKOTOKCHUKOMETPHS

DKOTOKCUKOMETPHUSA - pa3/esl 3KOTOKCUKOJIOTUHU, B paMKax KOTOPOTO pac-
CMATPUBAKOTCA METOJWYECKHE MPUEMBI, MO3BOJISIONIME KOJIUYECTBEHHO OIle-
HUTH (MEPCIEKTUBHO WJIM PETPOCTIEKTUBHO) SKOTOKCUYHOCTh KCEHOOMOTHKOB.

TepMUH «TOKCOMETpHUS», T. €. «U3MEPEHHUE TOKCUUYECKOrO ICUCTBUSD,
Brepsbie npeaioxeH H. C. [IpaBauabsim B Havane 30-x rogqoB XX Beka. Tok-
CUKOMETPUSI M3Y4YaeT CBS3b KOJMYECTBEHHBIX M3MEHEHHH C Kaue€CTBEHHBIMM.
H. C. IlpaBauH nucan: «...NMOSBJICHUIO KaYECTBEHHBIX OTJIMYUUA B XapakTepe
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JEHUCTBUS OOBIYHO MPEAIICCTBYIOT KOJTMYSCTBEHHBIE M3MEHEHHS B CUJIC JICHCT-
BUSD).

TokcukoMmeTpusi (TOKCUKO — 57, metreo - Tped., U3MEPATh, ONPENEIATh) —
COBOKYITHOCTh YHU(DHUITMPOBAHHBIX METO/OB, WCIIOJIb3YEeMbIX JJIsI KOJUYCCTBEH-
HOM OIIEHKM TOKCHYHOCTH XHMHUYECKHX BEIIECTB, OCHOBAHHBIX IJIaBHBIM OOpa-
30M Ha 3KCHEPUMEHTAX C KUBOTHBIMH.

OCHOBHBIE TTApAMETPBI IKOTOKCUKOMETPUH

[IpenenbHO momycTrMas KOHLIEHTPALUUS K
Konnentpanus, npu koTopoit He HabmogaeTcs 3G ekt NOEC
YpoBeHb BO3CHCTBUS, IPU KOTOPOM HE HabJroaaeTcs 3¢- NOEL
bexT

[Topor XpOHUUYECKOTO AECUCTBUSA Lim,
HaumeHb1uii ypoBeHb BO3/ICUCTBUS, TP KOTOPOM HAOJIIO- LOEL
naercs 3QpdexT

dakTop OMOAKKYMYJISIIUN BCF
[Topor O/IHOKPATHOTO (ocTporo) cnenudpuueckoro, u3doupa- Lim,,
TEJIbHOTO AEHUCTBUS

[Topor oTHOKpaTHOT'O OOIIETOKCUYECKOTO JICHCTBUS Lim,
CpennecmepreibHasi KOHIEHTpAIUs BpEIHOTO BEIIECTBA; CLs,
CpeaHEeCMEPTEIIbHAS J103a BPEAHOTO BEIIECTBA, BbI3bIBAIO- DL,

mas rudenb 50% moAONBITHBIX )KUBOTHBIX IMPH OJTHOKPAT-
HOM BBEJICHUU B JKEY/I0K, BHYyTPUBEHHO UJIU NIEPKYTaHHO.
CpenHecMepTenbHOE BpeMs ETs;

[Ipu oueHKE COCTOSHUS MOYB IMOJB3YIOTCS MOHSATUEM HHAYLMPOBAHHAs
TonepaHTHOCTh MUKpoOHOTro coobmiectBa (PICT-3¢pdpext — Pollution Induced
Community Tolerance).

HHTEerpanbHyt0 TOKCHYHOCTh - TOKCHYHOCTD CJIOKHBIX CMECEH, CTOUYHBIX BO/I,
MHOTOKOMITOHEHTHBIX (DAKTOPOB JIJIsl BOJHBIX OPraHU3MOB, B TOM 4ucie (HUTO-
s dext onenuBaroT 1o nokazarensm - ET u no ERsy cpenne-adppexrruBHOMY
pa3BeACHUIO MOYBbBI UJIU CTOYHBIX BOJ.

Hepenko uHTErpanbHYI0 TOKCUYHOCTh ONPEICIIAIOT KakK BEIMYUHY, 00part-
HYH0 MakcuMajibHOMY pazBedeHuto (1:2, 1:5, 1:10, 1:50, 1:100 u T1.14.), ipu KoTO-
POM He HaOIIOAAETCS KAaKUX-TMO0 HAPYIIIEHUH KU3HEHHO BaYKHBIX (DYHKIIHIA TECT-
Opranu3mMoB npu 24-48 4acoBOM OMOTECTUPOBAHUU. BbIpakaloT B Oaiiax TOK-
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cuaHoctd (bTwu) nenbiMu uncnamu (2, 5, 10, 50, 100 u T.1.) COOTBETCTBEHHO Be-
JUYUHAM pa3Be/ieHus. baiibl TOKCUYHOCTH MOTYT OBITh YETKO PaH>KUPOBAHBI U
MIO3BOJISIFOT BBICTPAMBATh PSAJ UCCIIETyEMbIX BEIIECTB MU BOJ 0 CHIKEHUIO (TI0-
BBIIIICHUIO) YPOBHS MX TOKCUYHOCTH.

Pedepentnass m03a/KOHLIEHTpAIMI - CYTOYHOE BO3JICHCTBHE XUMHYE-
CKOr'0 BEIIECTBA B TEUEHUE BCEH JKU3HU, KOTOPOE YCTAHABIMBAETCS C YUETOM
BCEX UMEIOIINXCSI COBPEMEHHBIX HAYYHBIX JAaHHBIX U, BEPOSITHO, HE TPUBOIUT
K BO3HUKHOBEHHUIO HEMPHUEMIIEMOTO PHUCKAa JUIsl 370pPOBbS UyBCTBUTEIBHBIX
IPYII HACEJCHUS.

[loMrMO 3TOr0 TEpPMHMHA HCIOJB3YIOT TAKXE CIEAYIOLINE OMPEACIICHUS:
JonmycTuMoe cytouHoe mnoctyrvienne (ADI), mepeHocrMoe CyToYyHOE TMOCTYTI-
nenue (TDI), pykoBoasiuii ypoBeHb (GV), pekomeHIyemble IMOKa3aTelu J0-
MyCTUMOTO BO3/eUCTBUs Ha 3710poBbe (HA), nmpornosupyemsbiii HerheKTUBHBIM
ypoBeHb jisi  denoBeka (PNEL), yposenb wmwunHumanbHoro prucka (MRL), pe-
KOMEHIyeMbli ypoBeHb Bo3aeicTBust (REL).

O1neHka 3K0J0rn4ecKoro PHUCKaA

Bakneiiiei XxapakTepuCTUKOW KCEHOOMOTUKOB SIBJISIETCS MX IKOTOKCUYE-
CKasi OMacHOCThb, OTPa)Karollasi MOTEHIUAIbHYIO CIIOCOOHOCTh BEIIECTBA BbI-
3bIBaTh TMOBPEKICHUE OHWOJOTHMYECKHX CHUCTEM MPH TIOMAJaHUU B OKPYKarO-
LIYIO Cpeay.

[ToTeHnuanbHasi OMacHOCTh BEIIECTBA OMPEACNSIETCS €ro MePCUCTEHTHO-
CTBIO B OKpY’KarolIel cpeie, CIIOCOOHOCThIO K OMOAKKYMYJISILIMM, BEJIMYMHOMN
TOKCUYHOCTH JIJIsI PEICTAaBUTENICH Pa3IMUYHBIX OMOJOTHYECKUX BUIOB.

OneHka pucka - 3TO UCMHOIb30BaHUE MH(POPMAIIMK U HAYYHO-OOOCHOBAHHBIX
MIPOTHO30B ISl OIICHKH OMACHOCTH BO3JICMCTBHS BPEIHBIX (PAKTOPOB OKpYKarO-
1M Cpe/Ibl U YCIOBUM Ha 3/I0POBBE YEIIOBEKA.

AHanmm3 pucKa - NpoIecC NOoMydYeHUss HHPopMaIiy, HEOOXOIMMOM ISl TIpe-
OYNPEXKICHUS HETaTUBHBIX TOCIEACTBUI CO CTOPOHBI OMOTEOIICHO30B (BKIIIO-
yasi 30pOBbE HACEJICHUS ), COCTOSIIUNA M3 TPEX KOMIIOHEHTOB: OIICHKA PUCKA,
yIIpaBJICHUE PUCKOM, HHPOPMUPOBAHUE O PUCKE.

ATperupoBaHHbIN PUCK - BEPOATHOCTH PA3BUTHUSI BPEAHOTO JJISI 310POBbS
adekTa B pe3yabTare MOCTYIJICHUS OJHOTO XMMHUYECKOTO BEIIECTBA B Opra-
HH3M BCEMU BO3MOXKHBIMU MYTSIMHU (CHHOHUM: KOMILJIEKCHOE MOCTYIUICHUE).

B cucreme oneHKU SKOJOTMYECKOro pHUCKa Jit000€ BO3JCHCTBUE, BBI3bI-
BAIOIEEC U3MEHEHUS B OMOJIOTMYECKUX CUCTEMAaX, Ha3bIBAlOT CTPECCOPOM.
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OlieHKa pHUCKa BKJIFOYAET ONMKMCAHUE TMOCIEA0BATEIbHOCTH PEIICHUs 3a/1a-
Yy, OpraHu3aliy U aHajdu3a JaHHBIX, y4eTa HEONPEJCICHHOCTEH U JIOMYIIe-
HUW C IEbI0 MOoJydeHUs] HH()OPMAILIUU O BEPOSITHOCTH Pa3BUTHUSI HEOJIAronpu-
STHBIX 9KOJIOTHYECKUX 3(H(PEKTOB.

O1ieHKa 9KOJIOTHUUECKOr0 PUCKA BKIIFOYAET ATaIlbI:

[. YcraHoBieHHE MCTOYHUKOB BBIOPOCOB, KOJMYECTBEHHBIX XapaKTepH-
CTHK, a TaKke (PU3NYECKUX U XMMUUYECKUX CBOMCTB BBHIOPACHIBAEMBIX B OKPY-
KAIOIIYI0 CPEly BEILIECTB.

II. Unentudukaiuoo peuUnUEeHTOB U ONMMCAHUE MPOILIECCOB IEepeHoca 3a-
IPSI3HSIONINX BEIIECTB B BLIOPOCAX OT UCTOYHMKA K PEIUNUEHTY.

III. Unentrudukanuio win yCTaHOBJIEHUE 3aBUCUMOCTEN «H03a-3dhdexT» Me-
Ty OMACHOCTBIO M d(pPekTamMu Tak, YTOObI A3((PEKThI UM PUCK MOTJIM OBITH OI-
peneneHbl KOJIMYEeCTBEHHO.

KosnuecTBeHHBIE TOKA3ATENIN PUCKA:

1. nnuBHTyalIbHBIN PUCK — YacTOTa MOPAXKEHUS OTIACIBHOIO UHIAUBUIYYyMa
B pe3yJIbTaTe BO3ACUCTBUS UCCIIETYEMBIX (DaKTOPOB OMACHOCTH.

2. KOJUIEKTUBHBIM PUCK — OXKHUAAEMOE KOJIMYECTBO CMEPTEIHHO TPABMUPO-
BaHHBIX B PE3YyJIbTATE BO3MOKHBIX aBApUH 3a ONPEACIICHHBIN EpHO]T BpEMEHH.

3. ConalibHbIN PUCK — 3aBUCUMOCTb YaCTOThI COOBITHIA, B KOTOPBIX MOCTpa-
JIaJI0 Ha TOM WJIM MHOM YPOBHE YHMCJIO JIFOACH, O0JIbIlle ONMPEACIEHHOr0, OT 3TOr0
ONPEAECIICHHOTO YMCJIIA JIFOACH.

4. IloTeHUMAaIBbHBIN TEPPUTOPHUATILHBIN PUCK — IPOCTPAHCTBEHHOE PacIpe/ie-
JICHUE YaCTOThI peai3allii HETaTUBHOTO BO3CUCTBUSI ONIPEICIICHHOTO YPOBHSI.

Jlasmee mpoBOIUTCS OLICHKA BO3JICUCTBUS (SKCIIO3UIIUN).

OKcno3uius - (BO3/IEUCTBUE) KOHTAKT OpraHu3Ma (perenTopa) ¢ Xummu4e-
CKUM, (DU3UYECKUM WIH OMOJIOTHYECKUM areHToM. BelnunHa sKCrno3uiuu on-
peaensieTcss Kak U3MEPEHHOE UM PACCUUTAHHOE KOJIMYECTBO KCEHOOMOTHKA B
KOHKPETHOM OOBEKTE OKPYKAIOUIEN CPEIbl, HAXOAIEECS B CONPUKOCHOBEHUH
C TaK Ha3bIBAEMbIMU NMOTPAHUYHBIMUA OPTaHAMU OPTaHU3Ma (IbIXaTEIIbHBIE ITY-
TH, MUIIEBAPUTENbHBIN TPAKT, KOKA, CIIM3UCTHIE) B TEYEHUE KAKOro-I1100 TOY-
HO YCTaHOBJIEHHOTO BPEMEHH.

DKCIMO3UIIKS MOXKET ObITh BhIpake€Ha Kak 00Iee KOJWYEeCTBO BEIIECTBA B
OKpy:karoliei cpene (B eMHUIIaX MacChl, HAPUMED, MF/M3), WJIA KaK BEJIUYHU-
Ha BO3JICHCTBUS — Macca BEIIECTBa, OTHECEHHAs K €JIMHUIIC BPEMEHH (HaIpH-
Mep, MI/I€Hb), WK KaK BEJIWYMHA BO3JCHCTBUS, HOPMAIM30BaHHASI C YUETOM
Macchl Tesia (MI/Kr-J€Hb ).

OlleHKa AKCIO3UIUN U3MEPEHUE WJIM OMPEACICHNE YacCTOThI, MPOJ0JIKH-
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TEJIBHOCTA W MYTE€W BO3JCUCTBUS XUMHUYECKUX COCIUHEHUM TPOBOAUTCS HA
OCHOBE OITMCAHMS MPUPOJbI BO3ACHUCTBHS, pPa3Mepa U XapakTepa 3KCIIOHUPYe-
MBIX HOITYJIALHAM.

O1neHKa SKCITO3ULNHU BKIFOYAET CIEAYIOIIUE [IArH:

1. u3ydyenue MapuipyToB BO31CHCTBUS;

2. uIeHTU(UKAIUIO CPEJIbl, IEPEHOCSIIECH 3arpsi3HSIOIIEE BEIIECTRO;

3. onpeaeneHne KOHIEHTPAKMI 3arpsi3HSIOIIETO BEUIECTBA;

4. omnpeniesieHUE BPEMEHM, YaCTOThl U MPOIOJIKUTEIBHOCTH BO3ICHCTBUS;
UIeHTU(UKALIMS TTOBEPTaroIIeHcsl BO3ACHCTBHUIO MOMYJISIIUU.

OueHka BO3/I€MCTBUSL 0a3upyeTcs Ha MPSIMBIX U KOCBEHHBIX METOJaX HC-
CJICIOBAHUS, BKITFOYAKOIINX

- HETIOCPEICTBEHHOE U3MEpEeHHUE 00pasIoB Mpod B pa3HBIX cpeAax, Mep-
COHAJIbHBI MOHUTOPHUHT 3arpA3HUTEIICH B 30HE JbIXaHUS;

- HCIIOJIb30BAaHHE OHOJOTUYECKUX MapKEepOB, OMPOCHUKOB, CYTOYHBIX
JHEBHUKOB M Ha OCHOBE NOJYYEHHBIX JAHHBIX C MOMOIIPI0 MATEMATUYECKOTO
MOJIETTUPOBAHUA.

O1eHKa AKCIO3UIUA MOXKET 0a3UpOBaThCSI HA MOJICTUPOBAHUN OyAYIIHX,
M3MEPEHUM HACTOSIIUX COCTOSHUM M aHAJIM3€ CYMMHUPOBAaHHUS OMOJOTHUYECKUX
3(PEKTOB MPOILTBIX BO3ICHCTBUM.

OneHKka 3KCHO3MIMM  BKJIIOYAET TAKKE XapPaKTEPUCTUKY OKPYKAFOLICH
00CTaHOBKH, MPEIyCMaTPUBAIOIIYIO aHAJIN3 OCHOBHBIX (DM3WUYECKUX MapaMeT-
pOB HccienyeMor obnactu (KJIuMar, THIPOTEOJOTHYECKUe YCJIOBHUS, PACTH-
TEJIbHOCTh, THUI MOYBBI U JIp.) U XapaKTEPUCTUKY MOIMYJSALNN, MOTCHIUAIBHO
MIOJIBEPKEHHBIX BO3/ICHCTBUIO SKOTOKCUKAHTA (MECTa MPOKUBAHUS, BUbI JI€s-
TEIIbHOCTH, JeMOorpaduueCKuil COCTaB, PaCMOJIOKEHHUE KUIbIX PAOHOB OTHO-
CUTEJIbHO HCCJIEIYEMOr0 BPEIHOIO YYacTKa, CYLIECTBYIOIIEE 30HUPOBAHUE
TEPPUTOPUH, OTICIbHBIE TPYMIIBI HACEICHUS, KOTOPHIE MOTCHIUAIBHO MOTYT
OBITh TTOABEPKEHBI BPEAHOMY BO3JACHCTBHUIO, YYBCTBUTEIbHbBIC CYOIOMYJIAIINU
u Jp.).

OCHOBHBIM 3TaIlOM aHaJIW3a PUCKA SBJISIETCS TOKCUKOJIOTHUYECKAsl OLCHKA
3aBUCUMOCTHU «103a — 3P(DHEKT», OTpAKAIOIICH KOJTUYECTBEHHYIO CBS3b MEKIY
YPOBHEM BO3ACHCTBHS M BO3HHUKAIOUIMMH B PE3YJbTAaTe 3TOI0 BPEIHBIMHU (-
(eKTaMM B COCTOSIHUU 3/I0POBbs (COOCTBEHHO OTBET WJIA PEAKIIUS).

[Ipu oneHKe puUcCKa BBIACISIOT JIBA OCHOBHBIX THIIA BpeIHbIX 3 (PEKTOB -
KAHLIEPOT€HHBI U HEKAHIIEPOTCHHBIM.

KaHueporensl - 3T0 COeAUHEHUS, UHAYIUPYIOLIME OIMYXOJIU MOCIe IJIU-
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TEJIbHOTO BPEMEHHM XPOHUUYECKOTO BO3JEHCTBHS, B 11€JIOM IIPU OIICHKE PHUCKA B
TeueHHe Bcel ku3HU. KaHIlleporeHsl HEe UMEIOT YPOBHS, HUXKE KOTOPOTO OHU
ObuM OBl Oe30macHbl Il 3A0POBBS, T.€. HE OO0JATAIOT MOPOTOM JICHCTBUS
(6ecioporoBbie 3P hEKThI).

Hexanrieporens! - 3To BEIIECTBA, BHI3BIBAIOIINE OCTAIbHbBIE HEOIaronpu-
SATHBIC U3BMEHEHHS B COCTOSHUM 3/I0POBbsI, B YAaCTHOCTH IOBBIIICHUE ypPOBHEH
3200JI€BAEMOCTH U CMEPTHOCTHU, KOTOPBIE MOT'YT OBITh O0YCJIOBJICHBI KaK Kpat-
KOBPEMEHHBIM (OCTPBIM), TaK U JJIUTEIbHBIM (XPOHUUECKHM) BO3JICHCTBUEM.

D¢ dexThl BO3AeHCTBUS KCEHOOMOTHUKOB MOAPA3ICTSIOT Ha:

- IOPOTOBBIE

- 0ecTIopOroBHIE.

K OecnioporoBbiM OTHOCST KaHIICPOTCHHBIC M TeHeTuudeckue 3(HQeKTsl,
BbI3BAHHBIC JICCTBUEM HA T€HOM, MYTareHOB WIM PaJUAIMOHHOIO O0Iy4YeHUs
B MaJIbIX J103ax. /[ecTBME MyTareHOB HOCUT BEPOATHOCTHBIM XapakrTep, U
MHOTHE€ MYTareHbl OJTHOBPEMEHHO SIBJIAIOTCS] KAaHIIEPOTCHAMH.

[ToporoBsie 3 pekThl HAOMIOIAFOTCS TPU BO3ACHCTBUN TOKCUKAHTOB (He-
KaHIEPOr€HOB) M OOJIBIIMX J03 PaJUOAKTUBHOTO 0OJydeHusi (J1yueBas 00-
JIE3Hb PA3HOM CTENEeHU TSHKECTH, KaTapakTa v Jp.).

XapakTepHOW OCOOCHHOCTHIO HEKAHIIEPOTCHOB SBJISETCS HAJW4YWE MOpora
nenctBus BemiecTBa. Iloporoseie 3HaueHus koHueHTpauui Boime ITJK. Ipu
ycraHoBiueHun [IJIK 11 Takoro 3arpsi3HSIOMIETO BENIECTBA HWCIOJB3YIOT
06JpIIIME BeTMUMHBI KOA(DPUIIMEHTA 3amaca.

OnHako Mpu MPOBEACHUU OIICHOK PUCKA CMEPTH OT JECUCTBUSI HEKAHIIEPO-
TEHHBIX 3arps3HUTENICH HMCIOIB3YIOTCS YacTO KOHCEPBATHUBHBIC MPEATIOJIONKE-
HUS U OECIOpOroBOM XapaKTepe MX JCHCTBHUS C MCIIOJIb30BAHUEM JTMHEHHBIX
3aBUCUMOCTEN «103a — d3PheKT».

B 3aBepiaroiiieil 4acTu OIEHKH PUCKA MHTETPUPYIOTCS BCE JAHHbIE:

- OLICHKH 3aBUCHUMOCTH «J103a-OTBET» U OLICHKH 3KCIO3UIINH;

- OLICHUBAETCS CTEIICHb HAJ€KHOCTH MOJIYUYECHHBIX JTAHHBIX;

-OMUCHIBAIOT PUCKU ISl OTACIBHBIX (DaKTOPOB M X COUYETAHUM, a TaK¥Ke
XapaKkTePU3yIOT BEPOSTHOCTh U TSHKECTh BO3MOXKHBIX HEOJIArompusiTHBIX (-
(eKTOB Ha 37J0POBBHE UETIOBEKA U OUOCHUCTEM.

ToKkcHKOJOrH4ecKuu IKCIICPUMECHT

TOKCUKOJIOTMUECKUI SKCIEPUMEHT HAYMHAIOT C aHau3a WHQPOpMalud O
CBOMCTBAX TECTUPYEMOTI'0 BEILIECTBA B Pa3IMYHOTO poja 0a3zax JaHHBIX.
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orys 4 ' -
POCCUHUCKHM PETUCTP NOTEHUMAJIBHO OMACHBIX TOKCHKONOMMYECKMA
XMMHMYECKHX M BUOJIOTMYECKMX BELLIECTB BECTHMK

POCNOTPEEHAASOPA POCCHM
Api

APANC «0nacuble peaecTbar | On-line Gaza aanibix APVTIC «OnacHbie BenecTea » | MpHMep ADMCKa No
on-line Bepcdy Ga3bl ganubix APNC |

HE“M%P noucka no on-line BEPCUA 6a3bl JaHHbIX

e AP

B Mpumep wHdopmauyi i ARANC 33ABKM Ha NONYUYSHME A0CTYNA K on-ling sepois Base! JaHHLN NPOCMM NPMCEINATE HE HAl aapec,
On-line BaporA G331 AaHHER APHMC

8 [Ipumep nowcka no on-line
Bepord Basbi faHHbin APANC

MpMMED MHOOEMELM 12 On-line Bepcid G336 AaHHENY APVIC O NOTEHUMAMEHD ONSCHOM XMMMUSCKOM 1 BUonorddeckom
BeLlEcTES “BEH30M?,

B 3agsKa Ha NOAYHEHMe A0CTYNA K
on-line Bepomn Bazbt ganHer: APMMIC

B CoofiuleHre & PNOKEE of onnate
NOAKNFYeHA

Moapofines o «BeH30s

PEMMCTPALMOHEI HOMER:  BT000042
MOMCK MO CARTY
HAMVHECKOE HASBAHVE BELLIFCTBA MO IUPAC: Benzon

Q

Puc. 3 IIpumep moncka TOKCUKOJIOTHYECKOM HHPOpMaIK B 0a3e JaHHBIX

‘xnrnrp.ﬁ‘eH s0n
MCKATE: CTPYITYPHAS DOPMY IS

[TokasaTenu, UCIOIB3yeMbIe Il OMpeeIeHUs] YCIOBUU SKCIIEpUMEHTA
¥ TPOTHO3a TOKCUYHOCTU BEIIECTB:

- CTpYKTypHas gopmyia.

- MOJICKYJISIpHasl Macca;

- yIelIbHasi Macca;

- pacTBOpUMOCTH B Bojie B MI/1 (ipu t =20 C°), cMeIuBaeMOCTb;

- KOHCTaHTHI AMcconuranuu B Boje (pu t = 20 C°);

- koa(pdurmeHT pacnpeneneHus B cucteMe oktanot/Bojaa (Kow) (pactso-

PUMOCTBH B BOJIE, )KHUPAX U IPYTUX Cpeaax);

arperatHoe coctosiuue (mpu 20 rpag. C, 760 MM pT.CT.);
TOYKA KUTICHUS M TOYKA TIJIABJICHUS,
ynpyrocts napos npu 20 rpan;
pH;
BIIMSIHUE Ha 3armaxX U OKpacKy 0OBbEKTOB CPEJIbI;
JTATIOJILHBIM MOMEHT.

IIporHo3upoBaHue IKOTOKCHYHOCTH

NupopmallMOHHBIE TEXHOJIOTUU TTO3BOJISIIOT C ONPENEICHHON N10Jel Be-
POSATHOCTH HNPOTHO3MPOBATH MAapaMeTpbl OMacHOCTH BenlecTB. [I[porno3uposa-
HHUE TOKCUYHOCTHU HOBBIX 3KOTOKCHKAHTOB OCHOBAHO Ha aHaJM3€ B3aUMOCBS-
3eil "CTPYyKTYpa-aKTUBHOCTB' IJI1 H3BECTHBIX OMOJIOTMYECKH AKTHUBHBIX Be-
IECTB U MOJEJIMPOBAHUU B3aUMOJCUCTBUS MaKpPOMOJICKYJI-MHUIIEHEW C HU3-
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KOMOJICKYJISIPHBIMHU JINTAHIaMU.

N3BecTHO, YTO «CXO/HBIC BEIIECTBA 00JIaal0T CXOJHBIM JehcTBreM». [Ipu
HAJIMYMH MPEICTaBUTEIHLHON 00yUaroiield BBIOOPKH BEIIECTB, 00JIaatolInX OIpe-
JCJICHHBIM BUJOM aKTHUBHOCTH, MPOBOJAT PacueT BEPOSATHOCTH MPUHAIJICHKHOCTU
COEJIMHEHUS K KJIAaCCy "TOKCHMYHBIX' BEIIECTB. Takoro poja Mmojaxo/ peaan3oBaH B
komnbroTepHoil nporpamme PASS (Prediction of Activity Spectra for Substances).
Bxonnoit undopmarueit 1t PASS siBnsiercst mol-daiin, onuceiBaronuii CTpyKTy-
py TectupyeMoro BemiecTBa. Ha ocHoBe mol-daitioB nporpamma PASS renepu-
pyeT MNA-ecKpUnTOphl, M0 KOTOPHIM PAaCCUUTHIBAIOT BEPOSTHOCTD MPUHAIIICHK-
HOCTH K KJIACCy "aKTHBHBIX' M "HEAKTUBHBIX'" COCIMHEHUM JIJISI KaXKJIOTO U3 IIPO-
THO3MPYEMBIX BUIOB akTUBHOCTH. Ha Bbixome PASS npencraBien cnucok Bepo-
STHBIX BUJIOB AKTUBHOCTH C COOTBETCTBYIOIIIMMH OIIEHKAMH BEPOSITHOCTEH.

[Iporpamma PASS mno3BosisieT mporHo3upoBaTh OMOXMMHYECKHE MeXa-
HU3MBI JICUCTBUSI BEIIECTB, a TAK)KE WX MYTareHHOCTb, KAHIIEPOT€HHOCTh, Te-
PaTOr€HHOCTh U SMOPUOTOKCUYHOCTb.

M3Bectarr 0a3el ganHbeix KHUIITC "POISON" - HMKTL, M3 PO,
WinSPIRS, TOXLINE, Drug Information Fulltext u ap. Ha Tekymuii MOMEHT
0a3za maHHBIX «TOKCHKOJIOTHS» BKIIOUAET OKOJO MOJYTOpa ThICAY TaOJIHIL
naHHBIX 11 6osee 130 ThIC. XUMHUKATOB, CJIOBaph omnpeacneHui u3 6omaee 300
KJIaCCOB CBOMCTB, Oosiee 2500 Oumosiornueckux 3(p¢PekToB (CUMITOMOB, CHH-
JPOMOB U 00JIC3HEH).

[IporpaMMHBINT MOAYJb CTATUCTUKH WHAMBUAYAJIbHBIX, TPYIIIIOBBIX U BH-
JOBBIX JIaHHBIX (TIPOTOKOJIOB UCIIBITAHUN XUMUYECKUX BEIIECTB) BKIIOYAET MPO-
HEeAYpbl MOJICIIUPOBAHMSI COOTHOIIEHUH "103a/KOHIIEHTpalus - BpeMs - ddek-
ThI", HAXO0XKACHUS cpeAHEedIPPEKTUBHBIX 103/ KOHLEHTPALIMM U UX MEXBUIOBOU
AKCTPATOJISILIUY JIJIs1 )KUBOTHBIX U YEJIOBEKA.

KoMmnproTepHOE MOACIMPOBAHUE SIKCIIEPUMEHTATIBHBIX Pa0OT MO MEIUKO-
OMOJIOTUYECKOMY 00CJIEOBAHUI0 KCEHOOMOTUKOB MO3BOJISIET MTPOrHO3UPOBATH

HX TOKCUYHOCTB JIJIs1 OTCYTCTBYIOIIETO BHU/IA )KUBOTHBIX W/HMIIM YEJIOBEKA.
B HHCcTUTYTE SKOIOTMM YEJIOBEKA M TUTHEHBI OKPYXKAKOIIEH CPENBI HUM.
A. H. CricuHa co3aHbl pa3inyHble 0a3bl JAHHBIX O TOKCUYHOCTH U OTMTACHOCTHU
Y KOMIIBIOTEPHBIE CHUCTEMBI Il MPOTHO3a PHUCKA BO3JACHUCTBUS XUMHUUYECKUX
BEIIECTB, B TOM YHUCJIE:
1. nHpopmalnmoHHO-niporHo3upyromas cucrema SARET, Bkirouaro-
mas B ce0sd 0OaHK DKOTOKCHUKOJIOTHUecKuX HaHHBIX 0 ~8000 XMMHUYECKUX
BEIIIECTB, MOJYJb CTaTHCTUYECKON 0OpaOOTKH JaHHBIX, MOJYJb CTaTH-
CTUYECKON O0OpaOOTKM JAHHBIX M MOCTPOCHUS MATEMATUYECKUX MPOTHO-
3UPYIOIIUX MOJIENICH, IOJICUCTEMY aHalIn3a CBA3EH MeXay (pakTopaMu OK-
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py>Karouiei cpeibl U COCTOSIHUEM 3/I0POBbSI HACEIICHUS;

2. 0a3a TaHHBIX O TOKCUYHOCTH M OMACHOCTH XMMUUYECKHUX BEIIECTB B
BOJIC;
3. 0aHK JaHHBIX O MpeAebHO AonmycTUMbIX KoHIeHTpauusx (IIJAK) u

OPUEHTHUPOBOYHBIX JOMYCTUMBIX YpoBHAX (OJlY) XMMHUUYECKUX BEILECTB,
HOPMHUPOBAHHBIX B BOJI€ BOJIHBIX OOBEKTOB XO3AMCTBEHHO-IUTHEBOTO U
KYJIbTYPHO-OBITOBOT'O BOJOMOJIb30BAHUS;
4. KOMIIBIOTEpHAsI CUCTeMa ISl OILICHKH KaHIIEPOTC€HHOT'O PHUCKA BO3-
nerctBusl xumudeckux BemecTtB CRAS — mpennasHadeHa jiisi pacuera
MOMYJISIIMOHHOTO ¥ MHJIWBHUYaJbHOTO KAHIIEPOTEHHOTO PHCKA MPH WHTa-
JSUOHHOM, HAKOKHOM W TEPOPAIHbHOM MOCTYIUICHUH XUMHUYECKUX Be-
HIECTB;
5. KOMITBIOTEpHAsI MporpamMma Jjisi OLICHKHA OMacHOCTH W PaHKUPOBAHUS
XUMHYECKMX BEIIECTB, COACPIKAIMXCS B IPOMBIIUICHHBIX BBIOpOCAX
HAZRANK, — npeana3zHaueHa Jiisi OLEHKU MOTEHIUAIBHON OMACHOCTH IS
3JI0pPOBbs HACEJICHUSI KOMIIOHEHTOB ITPOMBIIIUICHHBIX BEIOPOCOB B aTMOC(ep-
HBIM BO3/IyX HACEJICHHBIX MECT;
6. KOMITBIOTEpHAsI CHCTEMA I OIEHKU BEJIMYMHBI IMOCTYIJICHUS U PUC-
KOB HapyLIECHUS] COCTOSIHUS 37I0POBbs MPU U30JIUPOBAHHOM, KOMIUIEKCHOM U
KOMOWHUPOBAHHOM BO3/ICHCTBUM XMMUYECKUX BEIIIECTB.
AmMepukaHcKas 0a3a JaHHBIX ATEHTCTBA MO OXPaHE OKPYXaroleh Cpeibl
IRIS (Integrated Risk Information System) comepxut uHbOpMAIMIO O TTOCIEACT-
BUSIX TIOCTOSTHHOTO BO3JICUCTBUSA KCEHOOMOTHKOB Ha 3/10POBbE UEJIOBEKA.

YcTraHoBJIeHHE IIOPOIoOBbIX /103 B 3KCIICPHUMECHTC

[ToporoBeie 1036l YCTAaHABIMBAIOT B IKCIIEPUMEHTE Ha 37I0POBBIX MOJOBO3-
PENbIX JKUBOTHBIX, MTPOILICIIINX KapaHTUH HEe MeHee 14 nuel. [[ns uccnenoBanus
HCIOJIb3YIOT KaK HEJIMHEHWHBIX, TaK M JIMHEWHBIX )KUBOTHBIX.

JI1s1 BBISIBJICHMS BUAOBOM YyBCTBUTEIILHOCTH MCCIICIOBAHUS TIPOBOISAT Ha Ye-
TBIPEX BHJIaX >KUBOTHBIX C IIEJbI0 U3YYCHHS] MEKBUIOBOM UYBCTBUTEIHLHOCTH K
nercTBuro saa. [log MexBUIOBON YyBCTBUTENBHOCTHIO TIOHUMAKOT HEOJUHAKOBOE
OTHOIIICHUE KUBOTHBIX PA3JIMYHBIX BUJOB K OAHOMY M TOMY K€ BellectBy. M3
IPHI3YHOB HauboJiee yI0OHBI JJIsi MPOBEJACHUS SKCIIEPUMEHTOB MBIIIA U KPBICHI,
HCIIOJIB3YIOT TAKXKE KPOJIMKOB, MOPCKHUX CBUHOK, XOMSIYKOB 30JIOTUCTBIX.

UyBCTBUTEIBHOCTh KPBICHI, CIIOCOOHOW K SHJIOT€HHOMY CHUHTE3Y acKOpOu-
HOBOMW KHCJIOTHI, K si/IaM HAMHOTO HUXKE, UYEM Yy MPUMATOB WJIH MTHII.

CylecTBEHHO BapbUPYET YyBCTBUTEJIBHOCTD K siJaM pbl0. BricOkOUyBCT-
BUTEJIbHBI K TOKCUKAHTaM JIOCOCEBBIC (pajly’KHasi U pyuybeBasi (popelib, JIOCOCH),
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CyJlaK, OKyHb; CJIaOOUyBCTBUTENIBHBI - KapM, Kapach, JUHb, BbIOH. OcTalbHbIC
BHUJIbl 3aHUMAIOT MPOMEKYTOUYHOE MEXITYy HUMHU moJiokeHue. Haunbomee ysi3-
BUMBIH K JEUCTBHUIO TOKCUKAHTOB BO3PACT PhIO - HA CTaJAuU SMOpUoreHesa (ra-
CTPYJISIIUSA) U JTNUYUHKHU.

O BBIPRXXEHHOCTH MEKBHJIOBOM YYBCTBUTEIHLHOCTH CY/IST IO BEJIMYMHE KO-
s dunmenta mexxBu10BbIX paznuunii (KBP, cunonum SER- selective toxicity ra-
tio), ONpPENIEISIEMOr0 OTHOIICHUEM CPEIHECMEPTEIbHBIX 103 (KOHILICHTpaIil) y
HamOoJee YCTOMUMBBIX KMBOTHBIX K CPEIHECMEPTENIbHBIM J03aM Yy HauOoJiee
YYBCTBUTEIbHBIX )KUBOTHBIX.

LD:,yCTOHYHBBIX }KHBOTHBIX

KBP =
LD:y9VBCTBUTENbHBIX KHUBOTHBIX

Pa3nuuusa B 4yBCTBUTEIBHOCTH K siIaM OTMEUEHBI M Yy NTHL. Tak, AUTHO-
kapOamaTHBIA TecTuu «Tupam» Oosiee omaceH Iy BOPOObEB U CKBOPIIOB,
yeM 1 KpsikBel, KBP=28. Upe3BbiuaitHo BapuadeiabHa BBIPAKEHHOCTh Tepa-
TOT€HHBIX CBOMCTB U JTUCPYHKIMNA PENPOIYKTUBHBIX MPOIECCOB y JAOMAalTHEN
IITULIBI IPU BO3JICMCTBUM TUpaMa.

C yBemuuenuem KBP Boszpactaer koadduimeHT 3anmaca npu onpeaeiceHUu
[TIK, moCKOJbKY BO3pACTaET BEPOSTHOCTh MOBBIIICHHSI YYBCTBUTEIILHOCTH Opra-
HU3MOB K BO3JICHCTBHIO JAHHOTO BEIIECTBA.

AreHTcTBO MO 3anuTe okpyxatoiei cpeapl CILIA TpeOyeT mpu onpesesne-
HUUW Ka4eCTBA BOJIbl OLIEHUBATHh TOKCUYHOCTh HAa 8 Pa3IWYHBIX BUJIAX MPECHOBO/I-
HBIX U MOPCKUX Opranu3moB (16 TecToB).

Crnenyer yuuThIBaTh TAKXKE M BO3PACT KMBOTHBIX, T.K. B 3aBUCUMOCTH OT BO3-
pacTta MOXKET U3MEHUTHCSI TOKCUKOKMHETUKA U, B CBSI3U C ATUM, - TOKCUYHOCTh TEC-
TUpyeMoOro BeniectBa. Bo n3dexaHne BO3MOKHOTO BIUSHUSI BO3PACTHON 4yBCTBU-
TEBHOCTH JKMBOTHBIX Ha Pa3dopoC pe3ysbTaTOB B MCCIETYyEMbIX IMOKa3aTeNsIX, pe-
KOMEH/Ty€TCSI HCIIOJIb30BaTh )KUBOTHBIX OJTHOTO BO3pACTa.

Hampumep, BUI0BbIE 0OCOOCHHOCTH JKMBOTHBIX YYHMTHIBAIOT MPH HCCIIEI0BA-
HUW TOKCUKOJAWMHAMUKH PA3JIMYHBIX SJI0B: APOMATUYECKUE aMUHBI PEKOMEHYIOT
M3y4yaThb Ha KpbICaX W KPOJIMKaX. S/ibl, BHI3BIBAIOIINE KUCIOPOIHOE TOJIO/IAHHUE,
M3YYarOT Ha MEJKUX ITUIIAX, KOIIKaxX, CoO0aKax; si/ibl, BEI3BIBAIOIINE MapeHXUMa-
TO3HYIO JIET€HEPaIMi0 BHYTPEHHUX OPraHOB - Ha MbIiax; GochopopraHuuecKue
SJIbI - Ha KOIIKAX M KPbICAX, TUAPA3NHOBBIC MPOU3BOIHBIC — HA KPhICaX.

CrnokHee HMccenoBaTh TEPATOTEHHOE JCUCTBUE KCEHOOUOTHKOB. JIJisi BBISIB-
JICHUS ATOTO TEPATOreHHOTro (P (eKTa OMbITHI CTABAT HA HECKOJIBKUX BHUJIAX TECT-
OOBEKTOB: MBIIIAX, KPbICAX, KPOJIMKAX, 00€3bsiHAX, CBUHBSIX U KYPUHBIX 3MOPHO-
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Hax.

KuBoTHbBIE, OTOMpAaEMbI€ B OIBIT, JIOJDKHBI ObITh TEHETUYECKH OJHOPOJIHBI.
Pa30poc KHUBOTHBIX MO UCXOJAHOM Macce He JoJDKeH mpesbimaTth +£10%. B onbiT
PEKOMEH/TyeTCSl BKJIFOUATh MOJIOBO3PENBIX KUBOTHBIX: MbIIIel (Macca Tena 18-20
r), 6embix kpbic (150-240 r), kponukos (2000-3000r).

O0s13aTeIbHO UCIOJIB30BAHUE KOHTPOJIBHOW TPYMIbl dKUBOTHBIX, CTATUCTH-
YECKU WJICHTUYHOM MOJOMBITHOM TPYMIE MO BCEM CPABHUBAEMBIM KPUTEPHSIM.
CrangapTuzaiysi )KUBOTHBIX 110 Macce MO3BOJISIET COMOCTABIISITh PE3YJIbTATHI, T10-
JTy4YEHHBIE TOKCUKOJIOTaMU Pa3IMYHbIX CTPaH U PETHOHOB.

Kputepriem OIIEHKHM TOKCUYECKOTO JIEUCTBUS KCEHOOMOTHMKOB Ha OMOJIOTH-
YeCKUe OOBEKTHI ABJIACTCSA THOEIh OpraHM3Ma — MHTETPAJIbHBIA MMOKa3aTesb, OT-
paXkarolUii KOHEYHBIM UTOT MHOTOYHMCIIEHHBIX HAPYIIECHUH, IPOUCXOISIINX IIPU
TOKCUYECKOM BO3JIEHCTBUU. OLIEHKY JIETAIBHOTO JICUCTBUS TOKCUKAHTOB Ha TECT-
OOBEKTHI TIPOBOSAT, UCCICAYS] 3aBUCUMOCTh TMOEIM OpraHu3MOB OT JI03bI sija.
[lotoOHast 3aBUCUMOCTB, MpeACTaBICHHAs Tpaduuecku, MoJlydynsia Ha3BaHUE J0-
30BO# (J103HOM) KpuBOM rudenu (cMmepTHOCTH) (puc. 4). Ilo ocu abcuuce OTKIa-
JbIBAIOT BEJIMUMHY J103bl KCEHOOUOTHKA, & TI0O OCH OpJIMHAT — MPOLIEHT THOeIH,
HaAOJIOABIIMIACA B TPYyMIax OMOJIOTHYECKUX OOBEKTOB, MOJABEPTHYTHIX JIEHCT-
BUIO TECTUPYEMOTO BEIIECTBA B PA3JIMYHBIX J03aX.

UyBCTBUTENIBHOCTh OOJIBIIIMHCTBA KUBOTHBIX B MOMYJISIIUU OJU3Ka Cpe-
HeMy 3HadyeHuto. HebosbIinas yacTh MOMyssiiuM B JIEBOM YacTH KPUBOM 'm03a-
addext" pearupyer Ha Maibie 1036l TOKCUKAHTA. DTO TPYyIINa CBEPXUYBCTBU-
TEJBHBIX WIH THIEPPEAKTUBHBIX ocoOei. [[pyras yacth momyJsiiiuv B MpaBou
4acTH KPUBOWM pearupyeT JuIillb Ha OYEHb OOJIbIIUE JT03bl TOKCUKAHTA. DTO Ma-
JIOUYBCTBUTEJIbHbBIC, TUTIOPEAKTUBHBIE WU PE3UCTEHTHBIE OCOOU.

Haxknon kpuBoii "no3za-spdekt", 0coOeHHO BOIM3HU CPEIHETO 3HAUCHUS,
XapakTepu3yeT pazdpoc 103, BbI3biBatomMX 3 PekT. KpyToi HaKJIOH yKa3biBa-
€T Ha TO, YTO OOJbIlasl YacTh MOMYJISIIUA OyAET pearupoBaTh Ha TOKCHUKAHT
MPUMEPHO OJIMHAKOBO B y3KOM JIMANa30HE J103, B TO BPEMs Kak IMOJIOTUM Ha-
KJIIOH CBHUJIETEJIILCTBYET O CYIIECTBEHHBIX Pa3JIMUMUSIX B UYYBCTBUTEJIbHOCTHU
0co0el K TOKCUKaHTY.

dopMa KpUBOM M €€ DKCTPEMAIbHBIE TOYKHU 3aBUCAT OT LIEJIOTO psiaa
BHEIIIHUX U BHYTPEHHUX (DPaKTOPOB, TAKUX KaK COCTOSIHHME MEXaHU3MOB pera-
panuu MOBPEKICHUM, 00pPATUMOCTh BbI3bIBAEMBIX 3(PPEKTOB U T.1I.
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Puc. 4 Tunuunas kpuBas «103a — 3GeKT Il TPYIIIBI )KUBOTHBIX, CAMMET-
pUYHasi OTHOCUTEBHO cpeniHeit Touku (50% oTBeT).

Tak, TOKCHYECKHUI TTPOIIECC MOXKET HE Pa3BUBATHCA JI0 TEX MOP, TTOKa HE HC-
TOILATCS MEXaHU3MBbI 3aIIUThl OpraHu3Ma OT JCHCTBYIOIIETO TOKCUKAHTA, HE Ha-
CTYIIUT HACBIIIEHUE MPOIECCOB OMOXMMHUYECKON JIETOKCHUKAIIMUA. TOYHO Takke
HACBIIIIEHNE TIPOIIECCOB 00pa30BaHMs TOKCHYHBIX META0OJMTOB M3 HCXOIHOTO
KCEHOOMOTHKA MOXET SIBUTHCS IPUUUHOM BbIXOAa KpUBOM "no3a-3¢ddext" Ha mia-
TO.

J1030BbI€ KpUBBIC THOEIM MOAOIBITHBIX OPraHU3MOB MMEIOT S-00pa3Hylo
dbopMy. BusyanbHOoe mpoBeleHHE TaKUX KPHUBBIX MO MMEIOIIMMCS 3KCIEPUMEH-
TaJIbHBIM TOYKAM JJIS1 ONPENICIICHUS TIOJyJIETaNbHOM 1036l LD5, HE sBIISIETCA 1OC-
TATOYHO KOPPEKTHBIM U MOXKET MPUBECTU K CYIIIECTBEHHBIM OIIMOKaM, 0COOCHHO,
€CJIM KOJIMYECTBO 3TUX TOYEK HEBEJIHKO.

JUist ocyliecTBIEHUsT ATOM 3a/lauu TOJIb3YIOTCSI METOJIOM MPOOUT-aHAIM3a
— OJIHMM U3 PACMpPOCTPAHEHHBIX METOI0B MaTEMaTHUYECKON CTaTUCTUKHU, PUME-
HSEMbIM B OMOJIOTUYECKHUX M MEIUIIMHCKUX HCCIACIOBAaHUAX IJI1 00paboTKH S-
00pa3HbIX KPUBBIX 3aBUCUMOCTH BCTPEYAEMOCTH YUHUTHIBAEMOTO B aJIbTEPHATUB-
HOM (opMe sddekTa. TepmuH «mIpoOUT» MNPOUCXOAUT OT AHTIIMHUCKHUX CJIOB
«probability unity, 4To 03HaAYAET «BEPOSTHOCTHAS CUHUIIAY.
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Kpusas "no3za-apdext" nmpeodpazyercs B IMHEHHYIO 3aBUCUMOCTh ITyTEM €€
MOCTPOCHHUSI B KOOpAMHATAX log - MpoOUT (/1032 TOKCUKAHTA NPECTABIISIETCS B JIO-
rapudmax, BBIPAKEHHOCTb OTBETHOM pEaKIMU - B MPOOMTax). DTO IMO3BOJIIET
MOJIBEPTHYTh PE3yJIbTaThl MAaTEMaTHYECKOMY aHaIu3y (HaIlpUMep, PacCUUTaTh

JIOBEPUTEIHHBIA MHTEPBAJL, KPYTHU3HY HAKJIOHA KPUBOM U T.1.) (puc. 5).
afuhek T ahhekT( ¥

A i)

gosald) log 1l
MoKt

B

oo

Puc. 5. IlpeoOpazoBaHre SKCIIEPUMEHTAIBHBIX JAHHBIX OMPEACIICHUS 3aBUCHUMO-
ctH "no3a - apdext":
a) 3aBucuMocTh " Jlo3a - ah ekt ";
0) 3aBUCUMOCTH "log 103bI- 3P dekT,%";
B) 3aBUCUMOCTH " log 103bI- 3 (pexT B mpoduTax".

3aBepIIaloT SKCIEPUMEHTAIbHBIC UCCIEIOBAHUS XPOHUYECKUM TOKCHUKOJIO-
TMYECKUM ONBITOM, B KOTOPOM OMNPEIENISAIOT MOPOr XPOHUYECKOTO JECUCTBUS BE-
niectBa. BeiOOp KOHIIEHTpalMii B XpOHMYECKOM SKCIIEPUMEHTE JOKEH OCHOBBI-
BaThCs Ha 3HAHUM CBOMCTB BelecTBa (OBICTpOE OO0E3BPEKMBAHUE WJIU CIIOCOO-
HOCTh K KyMYJIALIUU U Jp.), @ TAKXKE HA JJAHHBIX O CPABHUTEIHLHOW TOKCUYHOCTU
OJU3KKUX TI0 CTPOCHUIO U XapakTepy JAeHcTBUs coequHeHuid. [lonmyyeHHoe 3Haue-
HHUE TIOpOTa XPOHUYECKOTO JACUCTBUS AETAT Ha KO3 (UIIMEHT 3amaca, 1Mo KOTo-
pPBIM MOHUMAIOT KPATHOCTh YMEHBIICHHS 3HAYEHUS MIOPOra XPOHUYECKOTO JICHCT-
BUS s1/1a, TIOJIyY€HHOTO B OIBITaX Ha OMOJIOTMUYECKUX 00BEKTaX (IOJIOTBITHBIE KU-
BOTHBIC, PBIOBI, 3€JIeHbIC HacaKaeHus), 10 ypoBHs IIJIK, pexomeHmyemoit njs de-
JIOBEKA.
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[Ipu onpenenenun koddduimenta 3anaca (OTHOIIEHUE MUHUMAIBHO JCUCT-
BYIOILIEH KOHIIGHTpaluu B XpoHudeckoM omnbiTe K [1JIK) ucxoasat uz nosoxenus,
9T0 KO3 (UILIMEHT 3araca JI0JKEH YBEJIIMYUBAThCS:

1) c yBennyeHreM abCOIFOTHON TOKCUYHOCTH;

2) ¢ yeemuuennem KBUO;

3) ¢ YMEHBIIIEHUEM 30HBI OCTPOTO JICUCTBUS;

4) ¢ yBeJIMYCHUEM KYMYJISITUBHBIX CBOMCTB;

5) npu 3HAYUTENLHBIX PA3IMYUSIX B BHJIOBOM UyBCTBUTEIIBHOCTH ITOOIIBIT-
HBIX )KMBOTHBIX;

6) Mpu BBIPAXKEHHOM KO>KHO-PE30POTUBHOM JIEUCTBUU (IJIs1 BEUIECTB, HAXO-
JSIIMXCS B Ta30BOH (haze).

Pemenne B KaK10M KOHKPETHOM CITy4ae 3aBUCHUT OT OCOOEHHOCTEH JEeHCTBUS
A71a, OT aJ€KBATHOCTH M YyBCTBUTEIBHOCTHU IOKa3aTesel, N30paHHbIX ISl OTpe-
JEJICHUS] MUHMMAJIBHO JIEUCTBYIOIEH KOHLICHTPALINH.

[Ipy HOpMUPOBAHMHU BPEIHBIX BEILIECTB B aTMOC(EPHOM BO3/1yX€ YUUTHIBA-
10T BO3MOXKHOCTb KPYTJIOCYTOYHOT'O TTOCTOSIHHOTO BO3/ICUCTBHUSI HA 3/I0POBbE Ha-
CEJICHUSA, B TOM YHUCJI€ Ha JCTEH, MOKWIbIX U OCIA0JICHHBIX JIUI], BIUSHUE aTMO-
cepHBIX 3arps3HEHUN HA OKPY>KAIOIIYIO CPEJTy, YCIIOBUS KM3HU HACEICHUS U JIp.
[Ipu HOPMHUPOBAHMM YYUTHIBAIOT MPUHIMII JUMHUTHpYoIEro rnokaszarens. Co-
[JIACHO ATOMY MPHUHIUMITY HOPMHUPOBAHKUE MPOBOAUTCS MO0 HAaOOJIee UyBCTBUTEIb-
HOMY MOKa3arento. Hampumep, eciiv 3amax BelIecTBa OLYHIACTCS MPU KOHIICH-
TpalUsX, KOTOPbIE HE OKAa3bIBAIOT BPEIHOTO BIMSHUS HA YEIOBEKA M OKPYKal0-
IIyI0 Cpely, TO HOPMHUPOBAHHUE IMPOU3ZBOMAAT C YYETOM IOpora OOOHSTEIBHOIO

OLL[YILICHHUSL.
KcenoOunoruueckuii npopuiib cpeabl

AbGuoTHYeCKHEe M OMOTHYECKHE JIEMEHTHI OKPYIKAroIIeH Cpellbl IpeCcTaB-
JISIFOT COOOM CIIOKHBIE CMECH OECUMCIIEHHOTO KOJIMYECTBA MOJIEKYJI. B peaibHbIx
YCIIOBUSAX TOKCHYECKHE BEIIECTBA BO3ICUCTBYIOT HA OPTaHU3MBbI M TOMYJISILIUN HE
W30JIUPOBAHHO, & B KOMOMHAIMU ApYT ¢ apyrom. [lostomy nipu orerke Hebaro-
NPUATHBIX (DAaKTOPOB TOJB3YIOTCS TOHSATHSAMUA — KOMOWHHUPOBAHHOE, KOMITICKC-
HOE U COYETAHHOE JCHCTBUE.

CoBOKYNHOCTH J1eHCTBHII HECKOJLKHX (PAKTOPOB cpelibl M3BECTHA KaK
IKOJIOTNYECKAsT KOHCTe/VISIIHS.

PesynbpTHpyromas KOMOMHUPOBAHHOTO, KOMIUIEKCHOTO ¥ COUYETAHHOTO JICH-
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CTBUSI PA3JIMYHBIX (PAKTOPOB OTPAXKAETCS B BUJIC KCEHOOMOTHUYECKOTO MpOodus
Cpellbl, OLICHUBAEMOM I10 MHTETPAIbBHON TOKCUYHOCTH.

Bo3zaelicTBrE TOKCHKAHTOB MOXKET OBITh OJHOKPAaTHBIM M MHOTOKPAaTHBIM,
MOCTOSIHHBIM U TIPEPBIBUCTHIM (MHTEPMUTTUPYIOMIKUM). UHTepMUTTHpYIOIIEE Jeii-
CTBHE - YEpE/IOBAHUE MEPHOIOB JICHCTBUS BEIIECTBA B OJHUX KOHIEHTPAIUSX C
NepuoiaMu JICUCTBUS €T0 B JIPYTMX KOHIIGHTpAIUAX WM C TEPUOJaMH TOJTHOTO
OTCYTCTBHS €0 BO3/ICHCTBUSI.

KomiuiekcHoe 1 KOMOMHUPOBAHHOE [IeCTBHE KCEHOOMOTHKOB

KomruiekcHoe AeiicTBHE - OAHOBPEMEHHOE WM TOCIEI0BATEIbHOE MOCTYII-
JICHHE B OpPTraHU3M KCEHOOMOTHKA PA3IMYHBIMU MYTAMHU (MHTAISALIMOHHBIM, TTEPKY-
TaHHBIM, epopasibHbIM). K mpuMepy, TOKCHYHBIE BEIIECTBA MOCTYMAIOT B Opra-
HU3M PBIOBI Uepe3 ka0pbl U C MPOTYKTAMU MTUTAHMSL.

KomOuHUpOBaHHOE JAEWUCTBHME — OJIHOBPEMEHHOE WM IMOCJIEA0BATEILHOE
JICMCTBUE HECKOJBKUX BEHIECTB MPHU MX COBMECTHOM IMOCTYIUICHUU B OpraHU3M
OJTHUM U TEM K€ ITyTEM.

[IpoOsieMa KOMOMHUPOBAHHOTO JEUCTBUSI XUMUYECKUX BEIIECTB IOCTATOYHO
OOCTOSATENIHO U3Y4YeHA B IPOMBIIUICHHOW TOKCUKOJIOTUH.

O dexT KOMOMHUPOBAHHOTO JICHCTBUS XapaKTEpPU3yeTCs Kak:

- cymmatus (aIIMTUBHOE JACHCTBUE), eciiu 3(DPEKT NEHCTBUS BEIIECTB PABEH
cyMMe 3(PPEKTOB, BEI3BAHHBIX KaXK/IbIM BEIIECTBOM B OT/IEIHHOCTH;

- aHTaroHu3M (MeHee YeM aJJIUTUBHOE JIEUCTBUE) — APQEKT ACUCTBUS BEIIECTB
MEHBIINNA, YeM NpocTasi cymma 3(PQPEKTOB, BBI3BAHHBIX KAKIbIM BEILIECTBOM B OT-
JEeIbHOCTY;

- TIOTEeHIIUpOBaHue (0osee YeM ajIuTUBHOE JecTBUE), ecinu AP PEKT AencT-
BUS BEIIECTB OOJIBIINIM, yeM mpocTasi cyMMa 3(p(eKToB, BHI3BAHHBIX KaX]IbIM Be-
IIECTBOM B OTAEJILHOCTU. B nuTeparype BCTpedaeTcsi TaKkKe APYyroil TEpMUH CHU-
HEPIrU3M (synergos - BMECTE JIEUCTBYIOLLUI).

KonnuecTBeHHON XapaKTepUCTUKOW KOMOMHHUPOBAHHOTO JIEHCTBUSI SIBJISICTCS
CyMMapHbIi 3PdexT:

— IIPY CyMMAIIUH PaBeH 1;

—IIPYU aHTaroHm3me <l;

—IIpY OTCHIIMPOBAHUH > 1.

[Ipobnema oreHku 3(¢(HEKTOB KOMOMHUPOBAHHOTO M KOMILUIEKCHOTO JICUCT-
BUSI KCEHOOMOTHUKOB KJIFOUEBAsi B 3KOTOKCUKOJIOTUH.

[TokazaresneH cienyronuil SKCepuMenT: 4 repounuaa, 2 GyHrunuaa u 3 uH-
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CEKTHIIM/Ia B HETOKCUYHBIX JUISl TOJIOBACTUKOB J103aX MOPO3Hb HE BIUSUIA HA UX
pazButHe. Ho, Korja ux moMecTiii B aKBapuyM, T7€ B TaKUX e HEOOJBIITNX J10-
3aX MPUCYTCTBOBAJIM BCe 9 coeMHeHn, MHOTHE aM(PuOuu rmorudiv. Beokusime
’KMUBOTHBIC MPEBPATWINCH B JISITYIIEK, OTIMYABIINXCS OT CBOMX COPOJMYEH, BBI-
pPOCIIMX B YMCTOM BOJIE, MEIKUMU pazMepamu Tena. K tomy ke, mpoiiecc ux me-
tamop¢o3a 3aTIHYJICS.

B03MOXHOCTh TEOPETUYECKOTO TPE/ICKa3aHus XapaKTepa KOMOMHUPOBAHHO-
ro JeicTBUsl «OyKeTa» KCEHOOMOTHKOB, HAalpuMEp, COACpXKalUXCS B CTOKax
CrepauTaMakcKoro 3aBoja CUHTETUYECKOrO KayuyyKa Ype3BbIYAWHO CIO0XHA, TaK
KaK KCEHOOMOTHKH BCTYIMAIOT B XMMHUYECKHE PEaKIIMH, 00paszys HOBBIE MHOT/IA
0oJiee TOKCUYHBIE COEIUHEHUS], YEM B IIEPBUUHBIX BHIOpOCAX.

K mpumepy, BbIOpOCHI aBTOMOOMJIBHOTO TpaHCHOpPTa, O0JIaAaroT OOJIbIICH
TOKCHUYHOCTBIO, Y€M UCXO/THBIE POTYKTHI.

CymmupoBaHHe TOKCUYECKUX IPPEKTOB MPU KOMOUHUPOBAHHOM JICHCTBUU
SJIOB PETUCTPUPYETCS, KOT/Ia BEIIeCTBA, COCTABIISIFOIINE KOMOWHAITMIO, 00J1a/1al0T
UICHTUYHBIM JieiicTBrueM. CyMMUpPOBaHUE TOKCUUYECKUX I(PPEKTOB OTMEUEHO TpU
KOMOMHHMPOBAHHOM JICHCTBUM XJIOpo(dopMa, 3THIIOBOTO 3(pupa, sTaHOJIa U T'eKce-
HaJIa.

KCEHOBMWOTHUKH

MHALEBAR

BITLHEAS NPOMEILL- BOOOCHAE-

HBIE el NEHHOCTB WEHHE H

MATEPMANES MENWOPALIMA

CTPOWTENE-

XHMHA CHHTETH-
B CENBLCKOM HECKAR
XO3ANCTEE OQEXOA W AP,

Puc. 6. KoMOmHMpOBaHHOE 1 KOMIUIEKCHOE JISHCTBHE KCEHOOMOTUKOB Ha YeJIOBEKa
B skcniepriMeHTax Ha OeJbIX KpbIcaX M phl0aX CYMMHPOBAaHHUE OTMEYECHO MPHU
JICCTBUM CTUPOJIa M O€H30J1a, CTUPOJIa M OeH30j1a. B ombITax Ha roy0sx oTMeue-
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HO CYMMMPOBaHHE TOKCUYECKUX 3PPEKTOB OEH30JI1a U allETOHA.

bonee yem agnutuBHbINA 3PPEKT OTMEUYAETCS IPU COBMECTHOM JICHCTBUM Ce-
poBoopoAa ¢ GEHOJIOM, OKHCHIO YTJIEPOia U YIIIEBOIOPOIaMHU.

B ocHOBe moTeHIMpOBaHUs TOKCUYECKUX A(P(PEKTOB KCEHOOMOTHUKOB MOMKET
OBITh MEXAaHU3M TOPMOKEHHUSI OJJHUM BEILIECTBOM MPOIIECCOB OMOTpaHchopMaIuu
apyroro BemectBa. Hanbosiee o01uM ciiyyaem sIBIISICTCS MOJIaBJICHUE OJHUM U3
KOMITOHEHTOB BO3/ICHCTBYIOIICH cMecH siI0B (PEPMEHTHOM CUCTEMBbI, OTBETCTBEH-
HOI 3a JIETOKCHUKAIIUIO APYroro KoMrnoHeHrta. [Ipu 3ToM MOXKeT UMETh MECTO yCHU-
nenue dpdexra B 10-30 pas.

KoMOuHupoBaHHOE AEMCTBUE AMOKCHUHOB C APYTMMH KCEHOOMOTHKAMHU Xa-
paKkTepu3yeTcs CUHEpru3MoM (puc.7).

[Momuxnopoudennssl ycuimBaroT Tokcudeckue dddextsr MmetwiptyTh. [o-
TEHIIUPOBAHUE HAOIIOJACTCS] NPU KOMOMHMPOBAHHOM JEUCTBUU XJopodoca U
kapoodoca, kapbodoca u THodoca, OKUCH yIIIepoJa U TETPadTUICBUHIIA, OKHCH
yrJepo/ia ¥ ajpeHAIMHA, OKHUCH yTJIepoia U OeH3071a.

+ paguand

+ HUTpaTEl

JHOR CHHBI + 30 B0 —
+ Pl Col: He

+ ZHop Qe oMbl

CHHeprisM

Puc. 7. Cuneprusm aeicTBYs JUOKCUHOB C APYTUMHU KCEHOOMOTUKAMU

[Ipy CUIBHBIX JIEKTPUUYECKUX paspsaax JOBOJIBHO YacTO OTMEYACTCS KOM-
OMHMPOBAHHOE JICHCTBUE BO3HUKAIOIIMUX B BO3AYXE OKHUCIIOB a30Ta U o30HA. [Ipu
TOM A(PPEKT MOTEHLMPOBAHUSI CBA3aH C OOpa30BaHMEM a30THOTO IMEHTOKCHUJA,
00J1aJafOIIero 3HAYNUTEILHO OOJIBIIEH TOKCUYHOCTEIO, ueM NO; 1 030H.

Ocnabnenne TokcHYeckKux 3P(HEKTOB MPU KOMOMHUPOBAHHOM JICHCTBUU
KCEHOOMOTHUKOB MOXET OBITh CJICJICTBUEM XUMHUYECKOTO, (PU3NYECKOro uiu (¢u-
3MOJIOTUYECKOTO B3aUMOJICHUCTBUSI. AHTAaroHU3M TP KOMOWHHUPOBAHHOM JICHCT-
BUU SI0B HAOIOACTCS MPU UX XMMHYECKOM B3aUMOJCHCTBHHM C 0Opa3oBaHHEM
MaJIOTOKCUYHBIX MPOAYKTOB. ITO B3aWMOJCHUCTBHE IMPOTEKAECT KaK BO BHEIIIHEH
cpelie, Tak U B OpraHu3Me.

CoBMecTHOE JCHCTBHE CEPHUCTOTO aHTHIPHUIA U XJIOpa Ha KPHIC U KPOJIHMKOB
COIPOBOKIACTCS PE3KUM OCIa0JIEHHEM TOKCUYHOCTH CMECH 32 CUET XUMHUYECKOTO
B3aMMO/ICHCTBUS B aTMOC(Epe 3TUX BEIIECTB. TOKCUYHOCTh aMMHaKa OCIa0IsieT-
Csl IPY €0 B3aUMOJCHCTBHHM C YTJICKUCIIBIM Ta30M.
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B nmocnennue roapl omMcaHbl Ciydad MacCOBBIX 3a00JI€BaHUM JIFOJIEH C CUM-
NTOMaMU TOPAXEHUsI UMMYHHOM M HEPBHOM CHUCTEM, IOJIyYHUBIIWE HA3BAHUE
«CUHApOMA BIIMSAHUS OKpYXKarolien cpenbd (cuHapoM CBEpIUIOBCKON 00J1acThy,
«cunapoM Kammpcekoro moccey, a Takxe «bankanckuid cuaapom»). [pudnny 3a-
00JieBaHUsl YCTAHOBUTH OOBIYHO HE yjaeTcs. [Ipu 3Tom mokaszana posib KOMILIEKC-
HOT0, KOMOMHHPOBAHHOT'O U COUYETAHHOTO JICHCTBUSI HA OPraHU3M PA3JIUYHbBIX HE-
OJaronpusATHBIX (PAKTOPOB MPU HU3KOM YPOBHE BO3ACUCTBUS, T.€. KOTAA KaX bl
(axTOp B OT/EIHHOCTH HE BBI3BIBAECT BUIUMBIX CUMITOMOB 3a0oJieBaHus. B pas-
BUTHUM 3TUX 3a00JIEBAHUI PEIIAIONIYI0 POJIb UTPAET MOBBIIICHHAS WHIAUBUIYaIIb-
Hasl YyBCTBUTEIBHOCTh OpraHU3Ma.

OddexT Manbix 103 TOKCUYHBIX BEILECTB, PABHO KaK U XUMUYECKUX (DAKTO-
POB MaJioi MHTEHCUBHOCTH (HU3KOTO YPOBHSI BO3JCUCTBUSA), HAMOOJIEE BHIPAXKEH
pyd KOMOWHUPOBAHHOM M KOMIUIEKCHOM [JEHCTBHUM B COYETAaHUH C JPYTUMU
BpEIHbIMU (DAKTOpaMU, HAIIPUMeEP, (PU3NUECKOMN MPUPOIBI.

CoueTranHoe nelcTBHE HEOJIArONPUATHBIX (paKTOPOB

CoueTaHHOE JEICTBHUE - OJIHOBPEMEHHOE WJIA TMOCJIEAOBATEIBHOE JICHUCT-
BHUE HAa OpPraHu3M (PaKTOPOB PA3TUYHON MPUPOABI (XUMUUYECKUX, (PU3NUECKUX,
OMOJIOTUYECKHUX ).

CoueTaHHOE BIUSHHUE MECTUIUMIAOB U paauanuu (wm IMII) Ha opranuzm
TETUIOKPOBHBIX JKUBOTHBIX BBI3bIBACT TOKCHMYECKUH 3¢ deKT, OoJiee BhIpaKeH-
HbII, YEM MPHU U30JMPOBAHHOM JCHUCTBUH ATUX (PAKTOPOB. DIEKTPOMArHUTHOE
M0JIE YCUIIUBAET TOKCHYECKHE 3P(HEKTh KCEHOOMOTUKOB.

Hanbonee THOUYHBIN JJ151 9KOJIOTUU IPUMEP COUYETAHHOTO JIeUCTBUS (hak-
TOPOB — XMMHYECKOE 3arpsi3HEHUE M BO3JCHCTBHE (Pu3HuecKoro ¢axrtopa -
TEMIIEPATYPhl OKPYKAIOIIEH CPEJIbL.

TokcH4YHOCTH KCEHOOMOTHKOB 3ABUCHT
OT TeMIIEPATYPbI OKPY KAKOIIel cpebl

Hanpumep, noBellieHre TeMIEPATyphl YCKOPSET META00IM3M SI7I0B U TIO-
BBIIIAET YYBCTBUTEIBHOCTh OpPraHu3Ma K UX JeulcTBuio. COrNIacHO MpaBUIly
Bant-T'odda npu nossiiennn temneparypsl Ha 10°C OMoxuMHUuecKue peak-
LIUU YCKOPSIIOTCSA B 2 - 3 pasa.

[ToBbIIEHME TeMmepaTypbl Cpeabl, HAOMIOAAOUIEEC MPU MOCTYIICHUN
MOJOTPETHIX BOJI C TEIJIOBBIX U aTOMHBIX JIEKTPOCTAHIINHI, CIOCOOCTBYET yBe-
JMYCHUIO TOKCUYHOCTU KCEHOOMOTHKOB I TUAPOOMOHTOB. COOTBETCTBEHHO
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MOCJICICTBUSL XMMHUYECKOTO 3arpsi3HeHUs] JJisl pbI0 0o0Jiee OLIyTUMBI B TEIUIBIX
BOJIax, 4eM B xoJioJHbIX. K mpumepy, TOKCMUHOCThH repOuimaa "Paynnama"
U1l pagy>kHoM (opesid U ToayO0oro TyHIlAa YBEJIWYMBACTCSI MPHU IOBBIIICHUU
temnepatypsl Bojibl oT 7 10 17°C B aBa paza. [Ipu Bo3aeiictBuu 10 Mr/a B te-
yeHue 1 waca cmepTtHOCTh Jococs Ttemmeparype 13°C cocraBnsina 99%, npu
temnepatype 8,5°C -33%. YBenuueHnue TteMmnepaTypbl BOJbI HEOJAaronpusaTHO
JUTSL pPA3BUBAIOILEHCS B XOJIOJAHOW BOJIE MOJIOJU. B MEIKOBOJHBIX 03€pax ¢ XO-
pOLIO MPOrpeBaeMoOM BOAOM MPOLECCHl METUIMPOBAHUS PTYTH IPOUCXOMST
0oJiee aKTUBHO, HAHOCS OOJIBIINI YPOH PHIOHBIM U BOJHBIM PECYpPCaM.

[ToBeimenne Temneparypsl 10 35°C CTUMYIHUPYIOT Pa3BUTHE MATOTE€HHOU
MUKpPOQIIOpEI U BO30yauTENEH 3a00J€BaHUM, a TAKKE MACCOBOE «IIBETCHUEY
BOJIbl, BEI3BAHHOE PA3BUTUEM HUTYATHIX BOJOPOCICH U IMAHOOAKTEPUH, BblJIe-
JSIFOIIUX B BOJY METa0OJIUTHI, TOKCUYHBIE JIJIs PbIO, TETUIOKPOBHBIX dKUBOTHBIX
Y YEJIOBEKa.

TepMHUH «Tpagyco-THU» XapaKTepU3yeT JUIMTEILHOCTh PAa3BUTUSL UKPbI U
NPEJICTABIIICT OO0 MPOU3BEJCHUE CPEAHEH TeMIlepaTypbl MHKYOAllud Ha YKCIIO
JHEHN pa3BUTHUSL UKPbL. YKCIIO Tpayco-aHen s TI000ro BUJIa 3aBUCUT OT TEMIIe-
parypsbl Bojbl. Tak, it pa3Butusi UKphl hopenu Heooxoaumo 410 rpagyco-aHex,
kapna - 126. IIpu temneparype 2°C pazputue ukpbl popenu uaer 205 nuelt, npu
temreparype 5°C - 82 nus, npu T=10°C - 41 nens. [{ns1 3aBepiiieHNs JIMYMHOYHO-
ro nepuoja Jjeiia Heooxoaumo okoJio 150. B 30Hax ¢ BHICOKMM YpOBHEM TEPMHU-
YECKOI0 3arps3HEHUs HaOJIIO/IAeTCsl aKceliepalys ruipoOMOHTOB, MPUBOIAIIAS K
HapyUICHUIO TPO(YUUECKUX CBSIZEH.

[IpeanoururenbHas Temmneparypa (TepmornpedepeHaym) — Temieparypa,
IIpU KOTOPOM HE PACXOJyETCsl SHEPTUsl HU I MPOU3BOJACTBA TEIUla, HU IS
ero otnauu. [Ipu OTKJIOHEHUM TEMIIEpATYphl B Ty WM UHYIO CTOPOHY 3a Ipe-
JIeJbl, CBOMCTBEHHbIC BHUAY, HAOJIIOJAETCS HapyIIEHUE Pa3BUTHUS AMOpHOHA.
[Ipyr 3TOM TOSBIISIIOTCS PBIOBI C YKOPOUEHHBIM TYJIOBUIIEM, MCKPUBICHUEM
MO3BOHOYHWKA, aHOMAJIMSIMK YEJIFOCTHOIO amnmnapara, a Takke OCOOH C JByMs
roJIOBaMHU U CPOCIIUMUCS TYJIOBUIIIAMHU.

Y pbiO, HEpEeCTYIOUX BECHOW M JICTOM, MHKYOAIus WKpPBI JJIATCS He-
CKOJIBKO CYTOK, MOCKOJIBKY Pa3BUTHE WKpPBI IIPU IOBBIIMIEHHON TeMIIEpaTrype
UJeT OBICTPO, TOT/IA KaK Yy PbIO, BHIMETHIBAIOIINX HUKPY OCEHbIO M 3UMOMU, He-
CKOJIBKO MECSIIIEB.

[TogorpeB BOAbI CTUMYJIMPYET AKTUBHOCTh OPTAHU3MOB U YCKOPEHUE TEM-
na o0opoTa BCEX 3BEHbEB Tpoduueckux ueneid. Kak npaBuino, u3mMeHEHUs
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MMEIOT CTYNEHYaThIM XapakTep, 3aBUCIIINE OT MPOJOJKUTEIIBHOCTH U CTEIe-
HU TI0JIOTPEBA BOJOEMOB, a TAKKE OT CUHEPIrUYECKOr0 BO3ACHCTBUSI UHBIX aH-
TPONOTEHHBIX (PAaKTOPOB (IBTpodu3aluu, 3arps3ueHuit). [Ipu stom Hapyiaer-
Csl CTAOMJIBHOCTh OMOIIEHO30B: YXYJIIAETCS KAYeCTBO BOJbI M JIETAOIICH ee
HEIMPUTOTHOMU JJIsl XO35IMCTBEHHBIX U PHIOOBOIHBIX IIEJICH.

Ycunenne TOKCMYECKOro JACHCTBUSL aTMOC(EPHBIX 3arps3HUTeNIe HalIIro-
naeTcs B OOJbIIMX FOpOAax, HaJl KOTOPBIMU BUTAIOT TaK HAa3bIBAEMbIE «TEILIO-
BbIE OCTPOBay», TeMIIeparypa KOoTopbeix Ha 5-10 °C Bbllie, 4eM B MPUTOPOIHBIX
pationax. [loBblllieHrEe TeMIepaTypbl TOUYBBI AKTUBU3UPYET TAKKE TPAHCIOKA-
M0 TOKCUYECKHUX BEIIECTB U3 MOYBBI B PACTECHHS.

JJIeMEeHTbI KCEHOOMOTHYECKOr0 NMPoduJis

KiroueBoit BOpoc 3KOTOKCHKOJIOTUU - XapaKTEPUCTHUKA KCEHOOMOTHYE-
ckoro npoduis cpenbl ooutanusi. Hanbosee onacHbl BeliecTBa, 001aar0ue
BBICOKOW OMoaocTynHocThio (puc.8). Kak mpaBuio, 3T0 COeMHEHNS, HaXOIs-
IIMECS B ra3000pa3HOM WM JKUJIKOM COCTOSIHUH, B (DOpME BOJIHBIX PACTBOPOB,
a7IcOpOMpPOBaHHbBIC HA YACTUIIAX MTOYBBI U PA3TUYHBIX TOBEPXHOCTSIX, TBEP/IbIC
BEIIECTBA, HO B BHUJE MEJIKO JUCIEPCHOW NbUA (pa3Mep yacTtuil MeHee S50
MKM ), HAKOHEII BEIIECTBA, NOCTYNAOIIUE B OPIraHU3M C MUILEH.

KceHobMOTM KK

BHOKCeHOBHOTUKK MMUOKCEHOBMOTH KK

Puc. 8. Knaccudukanus KCEHOOMOTHKOB

YacTh coeqMHEHUN YTHIM3UPYETCS] OpraHu3MaMHM, BBICTYNasi B KauyeCTBE
pecypcoB cpenbl ooutanus. [pyrue e, mocTymnasi B OpraHu3M >KMBOTHBIX U
pacTeHUid, CIOCOOHBI CYIIECTBEHHO U3MEHSATh TEUYEHUE HOPMAJIbHBIX (U3U0JIO-
TMYECKUX MTPOLIECCOB.

COBOKYNHOCTh YY’KEPOAHBIX BEHIECTB, COJEPKAUIUXCSA B OKpYKarolen
cpene B ¢dopme, MO3BOJISIONIEH MM BCTyHnaTh B XUMHYECKHE U (PU3UKO-
XUMUYECKHE B3aUMOJECUCTBUS C OHUOJOTMYECKUMU OOBEKTAMU 3KOCUCTEMBI,
COCTABJISIIOT KCEHOOMOTUYECKUI TTPOUIIb.

DJIEMEHTOM KCEHOOMOTHUYECKOTr0 MPOUIs SABISIIOTCS TAKKE UY>KEPOIHbBIC
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BEILIECTBA, COJIEPKAIIUECS B OpraHax M TKaHSX JKUBBIX CYIIECTB, MOCKOJIbKY
BCE OHU PAHO WJIM IO3JHO MOTPEOJISAIOTCS IPYrUMU OpraHu3Mamu (T.e. oOJia-
Iat0T OMOAOCTYIHOCTBIO).

XUMHUYECKHE BENIECTBa, (PUKCUPOBAHHBIEC B TBEP/BIX U HEPACTBOPUMBIX B

BOJIe 00bEKTaX (CKaJIbHBIC MOPOJBI, U JIp.), HE 007a4al0T OMOJOCTYITHOCTHIO.
Nx MOXXHO paccMaTpuBaTh KaKk UCTOYHUKU (POPMHUPOBAHUS KCEHOOMOTHUUECKO-
ro npoduis.
EcTtecTBeHHBIE KCEHOOMOTHYECKHE TPOPUIH Cpejibl, CHOPMUPOBABIIHECS
B XOJIC€ DBOJIIOIMHU, PA3IUYHbl B Pa3HbIX peruoHax 3emiid. BbuoreHo3Hbl,
CYILIECTBYIOIIME B 3TUX PETHMOHAX, B TOW WM MHOM CTEIEHU aJanTUpOBa-
HBI K COOTBETCTBYIOIIUM €CTECTBEHHBIM KCEHOOMOTUYECKUM TTPOPUITSIM.

He Bcerga ectecTBeHHBIM KCEHOOMOTHYECKUH MPOdUIb cpeabl 0e30maceH
s ee ooutareneid. Tak, B HEKOTOpbIX pailoHax [lIBelinapuu B o0sacTu 3ase-
raHusi MBIIIBSKOBBIX PYJl THOHYT pacTEeHUsI U OOJICIOT KUBOTHBIE. V3BECTHBI
€CTECTBEHHbIE OMOT€OXMMHUYECKUE aHOMAJUH, MPEACTABIIAIONIME OMNACHOCTb
JUISL 4EJIOBEKA: «KOOAIbTOBAs aHOMAJIUS» B ABCTPUHM, «XPOMOBBIN HU30BITOK» B
Cesepnom Kazaxcrane.

B AnkaBaHCKkOW OMOTr€OXMMHYECKOW MPOBUHIUK B APMEHUHU KUBOTHBIC
cTpamaroT oT MonubaeHoza. Ha TaiiBaHe 3aperucTpupoBaHa 3HIEMHUYECKAsS
00JIe3Hb «4Y€pHasi HOTA», BbI3BaHHAS BHICOKOW KOHIEHTpAIMeld MOJUOJIeHa B
IIUTHEBOM BOJIE.

B Boze p. YpoB - JIeBOro npuroka p. ApryH - OTMEYEHO BBICOKOE COJEp-
’KaHUe CTPOHLMS. YTOTpeOJIEHUE BObI BBI3BIBAET «YPOBCKYI0» 00JI€3Hb, IPUBO-
JSIIIYIO K UICKPUBIICHUIO U JIOMKOCTH KOCTEH, O0JISIM B CycTaBax.

B Kazaxcrane u3BecTHa HUKEIEBas I€OXMMHUYECKas MPOBUHIMSA, COAEP-
»KaHWE HUKeJ B mouBax KoTopoi gocturaet 2400 mr/kr. Tam yarie BcTpeya-
I0TCSl ypoiiuBble (hOPMBI pacTEHU. Y KPYMHOTO pOTraToro CKoTa U OBEI Ha
nacTOuIax HaOJIOJAOTCA CeHU(PUUECKUE TTOPAKEHUST POTOBUIILI (KEPATUTHI,
KOHBIOKTHUBUTHI), 1ehopMalinsi CyCTaBOB U KOMBIT, a TAK)KE paHHSS THOEIb.

Huxens, cogepxxanuiics B nouBax HOxxHOro Ypaia B NOBBIIIEHHBIX KOIH-
YEeCTBaxX, SIBJIACTCS MPUYMHON KOHBIOHKTUBUTOB. [lposiBieHus: 3a0oseBaHMit
IJ1a3 YMEHBILIAKOTCS U UCUE3aI0T IIPU CMEHE MECTA KUTEIbCTBA, YTO CBI3aHO C
M3MEHEHHEM PAIMOHA MTUTAHUS, BKIIOYAS IUTHEBYIO BOJY.

Hedbunur Mean B paCTUTEIHHOM ChIPbE BBI3BIBACT dHAEMUYECKOE 3a00Je-
BaHME CKOTa (JIM3yXy KO3, OBEIl U KOPOB), B TO K€ BpeMs Ha tore baikopro-
CTaHa OTMEYaeTCs U30bITOK MEIU, IPUBOASIINN K 3a00J1€BaHUAM KUBOTHBIX.
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MHTYUTHUBHO, OIIyIlas OMAaCHOCTh TAaKMX MECT, YEJIOBEK J1aBajl UM CIICIIH-
(uueckre Ha3BaHUs, HaIIpUMep «SIMaH-Tay» (1mioxas ropa).

UenoBek CylIeCTBEHHBIM 00pa30M M3MEHSET €CTECTBEHHBIN KCEHOOMOTH-
yecKui mpo(duiib MHOTHMX PETMOHOB. XMMHUYECKHE BEIIECTBa, HaKaIlJMBalo-
yecsl B Cpeic B HECBOMCTBEHHBIX €M KOJMMYECTBAaX, BBICTYMAIOT B KAuyeCTBE
MOJUTIOTAHTOB.

N3meHeHre KCEeHOOMOTUYECKOTO MPOMUII MOXKET SBUTHCS CIECICTBUEM W3-
OBITOYHOTO HAKOTUICHHUS B CPEJIC OJTHOTO MJIM MHOTHX SKOIOJUTFOTAHTOB.

IKONMOJJIIOTAHT, HAKONUBIINIICA B cpe/ie B KOJNYECTBE, J0CTATOYHOM
IS HHUIHALIMHA TOKCHMYECKOIo npouecca B 0uomneHo3e (Ha JiiodoM ypoBHe
OPraHU3alUM KMBOH MaTePUM), PACCMATPUBAETCSH KAK IKOTOKCUKAHT.

3agaya SKOTOKCHUKOJIOTUU - ONpPEJEICHUE KOJIMYECTBEHHBIX MapaMeTpOB,
MIPU KOTOPBIX SKOMOJUIFOTAHT TPAHCPOPMUPYETCA B IKOTOKCUKAHT. B pa3HbIX
peruoHax KOJWYECTBEHHBIC MapaMeTphbl TpaHC(OpMAIUU TOJUTIOTaHTa B JKO-
TOKCUKAHT Pa3JIMYHbI.

®opMupoBaHHe KCEHOOMOTHUYECKOTO MPOduis

[IpupoaHbIle HCTOUHUKH KCEHOOMOTUKOB: MEPEHOCUMBIE BETPOM YaCTUIIBI
IIBUIN, a3P030JIb MOPCKOM COJIM, BYJIKAHUYECKAsl AEATEIbHOCTD, JECHBIC MOXKa-
pbl, OMOTEHHBIC YaCTHUIIbI, ONOTCHHBIC JIETY4YHE BEIIECTRA.

Campblil OMmacHbIi UICTOYHUK KCEHOOMOTUKOB B Cpele - ACATEIbHOCTh 4e-
noBeka. Tak, B mocienHue roapl MOCKBa 3aJbIXaeTcsi OT TOKCUYECKHX BE-
IIECTB, BBIJICJIAIONIUXCS B PE3yJIbTaTe MOKapOB Ha OCYHIEHHBIX TOPPSHBIX 00-
jotax. ENMHCTBEHHBIN pa3yMHbIH cIOCOO O370POBIICHUSI OKPYKAIOIIEH Cpeabl
— BOCCTaHOBJICHHE 00JIOT.

BckpbiTHEe MaTEpUHCKMX TOPOJ M OpTraHU3alMsl KapbepoB Ha CEBEPO-
BocToke Pb Takke MO)eT MpUBECTH K IMOBBIIICHHON 3MHUCCHU B atMocdepy
KaJMUs, MEIH, IIMHKAa U PTYTH, MOJOOHO TOMY, Kak pa3paboTKa KaphepoB B
Kazaxcrane npuBesa K pe3KoMy MOBBIIIEHHUIO COJIEPKAHUSI PTYTH B OOBEKTAX
OKPY>KaOIIEN CPEBI.
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AHTpONOreHHble (pakTopHI,
MOAH(PHUIHPYIOLIHE
KCEHOOHMOTHYEeCKHIl NPoduIb cpennl

XHMHAYECKHE: e
Pusiricckie: MeTauTbl (CBUHEL, MBIIIBSIK prioforeciane:
TepMODHKaLKs BOLOEMOB, BLL “h » BBIOPOCHI TIPOM3BOICTBA KOPMO-
KaZIMHM, PTYTh); BOTO OeJiKa;

o NEeCTHLUIBI XJIOOpTaHHIe- -
yAbTpahuONeTOBbII CBET, cKite (I[I?T - EH L AHTHOHOTHKOB;
BbICOKOYACTOTHOE DJIEKTPO- UH. X160 ,aH)' PHth (bepmenToB; amuHOKHCIOT M
MarHUTHOE W3JIy4YEHHE, PUiL, xjiopAar), ApYTHX IPOLYKTOB XU3HENCs-
HUTpaTh, Gocharsr; TeJILHOCTH MUKPOOPTaHU3MOB;
He(Thb U HEPTETIPOMYKTHI; BBIOPOCHI ’KWBOTHOBOIUECKUX

OPTARIELGRHC DACTEAPRTE KOMTIIJIEKCOB, (heKabHbIe CTOU-
1 (Tomyout, OEH3011, TETpa- HBIE BOIBI:

HWOHU3UPYIOIIAas pagualus,

YABTPa3BYK U T.1.

XJIOP3TUIICH) U T.1. TpaHCTeHHBIE PACTEHUA.

Puc.9. AwntpomnoreHHsie (GakTopbl, MOAUDUIHUPYIONIHNE KCEHOOMOTHYECKUI
poUIIb CPeabl

OrpoMHy10 poJjib B MOAU(DUKAIIUM KCEHOOMOTHUYECKOTO MPOGUIS CPEIb
UrparoT GU3NYECKUE BO3JCHCTBUS JIEKTPOMATHUTHBIX, aKyCTUUECKUX, pajiua-
IIMOHHBIX, TEIJIOBBIX, BUOPAITMOHHBIX U APYTUX (pakTOopoB (puc.6).

OcobeHHO TYOUTENbHBIM, HAIIPUMEp, MJII MOPCKHX >KUBOTHBIX, SBIISICTCS
KOMIUIEKC (pu3ndeckux (PakTopoB: TUMMYHASA ITyOuHHas OomMOa yOuBaeT Bcex

KUBOTHBIX M THAPOOMOHTOB B 00BEME BOJHOTO MPOCTpPaHCTBA paBHOro 1,9 x
6 3
10" m~.

YpoBHM 3arpsi3HEHUS OKPYKAKOIIEH cpeabl U BUAbI 3arPsA3HUTE/Iel

3arpsi3HEHUE OKPY>KAIOIIEH cpeibl KCEHOOMOTHUKAMU MOKET MUMETh JIOKAJIb-
HBIM, MECTHBIN, PETHOHAIBHBIN U TJI00AbHBIA YPOBHU, COOTBETCTBEHHO IKOTOK-
CUKAHTBI MOAPA3JICISAIOT Ha II100aJIbHbIC, PErMOHATIbHBIE U MECTHBIC.

DKOTOKCUKOJIOTHS U3y4yaeT 0COOCHHOCTH MOBEJICHUS B OKpY Kalolleh cpe-
7€ PErMOHaJbHBIX M TJIO0AJTbHBIX TOKCMKAHTOB, MOJYUYMBIINX HA3BAHUE HKO-
TOKCHUKAHTOB.
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1
1 1 1
MecTHbIe PeruoHankHbie FnoGanbHele

JlokanpHOE 3arpsi3HEHUE OTMEYAETCS B Mpejieyax rpaHull HCTOYHUKOB 3a-
rpsi3HeHus. Kak mpaBuiio, rpaHUIlbl €r0 PacpOCTPAHEHUS HE BBIXOST 3a IMpe-
nensl noAdakenbHoM obsacTu. Maken BbIOpoca — 00JIaCTh MPOCTPAHCTBA, 3a-
HSATas. JIbIMOM WJIM Ta30M OT OPraHU30BaHHOTO HCTOYHHMKA BBIOpOCA, Jajlb-
HOCTb U PACIpPOCTPAHEHUE KOTOPHIX 3aBUCIT OT UCTOUHHUKA, reorpaduuecKux,
METEOPOJIOTHYECKHUX U APYTUX YCIOBHIA.

NvmnakTHasi 30Ha — 30HA, Ie KOHIEHTPAUMsI BPeIHBIX BelECTB
oouabmie IJIK nas kaxaoro Beumecrsa. Pagnyc MMIIakTHOW 30HBI B paloHe
Y4anuHCKOro ropHO0O0raTUTENLHOIO U bBallKUpCKOro MemHO-CEpHOTO KOM-
OMHATOB TAKMMHU METAJUIaMH, KaK Me€Jlb, IIMHK U KaaMuH, gocturaet 10 kM ot
HMCTOYHHUKOB BHIOPOCOB.

MecTHOe 3arpsi3HEHUE HE BBIXOJUT 3a MPEJIEIibl HACEIEHHOTO IMyHKTa, TOPOo-
na, paiioHa. B MOBEpXHOCTHOM ClO€ MOYBBI BOKPYT 3aBoAa CTEpIMTaMaKCKOIro
3aBOJIa CHHTETUYECKOTO Kaydyka B pajnyce 3 KM OOHapyKHUBAIOTCS W30MPOIIII-
OeHzon, OeHzon M anbpamMeTWICTUpod. BcenencTBue TpaHciaoKaluu BHIOPOCOB
ATUX TPEINPUITUN B pacTeHUs OCH30J1 OOHApYKUBAIOT B MOPKOBH, KapTodere,
perie, JIyKe, CBEKJIC.

PervionaibHoE 3arpsi3HEHUE MOYBBI U PACTUTEIHLHOTO MOKPOBA BO3HUKACT B
pe3yJbTare COBOKYIIHOIO BIIMSHUSL MEpEHOca B aTMocepe 3arps3HSAOIMX Be-
IIECTB U3 PA3HBIX UCTOYHUKOB 3arpsI3HEHUS U OXBATHIBAIOIINE KPYITHbIE TEPPUTO-
PUM HUHTEHCUBHOT'O XO3UCTBEHHOTO MOJIb30BAHMU.

B bamikupuu, Hanpumep, peruoHaIbHBIA XapakTep NMpUoOpeTaeT 3arpsi3He-
HUE YIJIEBOJIOPOIaMU U CEPHUCTBIMU COEAUHEHUSMU, KaK Pe3yibTaT AESTEIbHO-
¢ty HedrenepepadaTbiBAOMIMX NpeAnpuiaTuid. B ActpaxaHckoi 001acTi CepoBO-
J0poJT OOHApY)KUBaOT Ha pacctosHue Oonee 100 KM OT MCTOYHUKOB BHIOPOCOB
ra30BOr0 KOMILJIEKCA.

SO,-conepxariuie BoIOpochl komMOuHaTa «HOpUIBCKUN HUKENbY, BHIOPACHI-
BacMbI€ Yepe3 BBICOKUE TPYObI, pa3HOCATCS BO3AYIIHBIMU TCUCHUSAMHU MpaKTHYE-
CKH BJIOJIb BCET0O MOOEPEkKbsI CEBEPHBIX MOPEM, MOAKHUCIISAS MOYBbI APKTHUECKUX U
CyOapKTHYECKUX TYHAP Y NPUTYHIPOBOM Taiirk Ha Teppuropun AxkyTun u YykoT-
Ku, nocturast Kanaapl.
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[IpumMepoM pernoHAILHOTO 3arpsi3HEHUS SBJICTCS COPOC PTYTH B peKy AH-
rapa u bparckoe BoJIOXpaHWINILE MPEANPUATUIMU, UCTIOIB3YIOIIMMHU B TEXHOJIO-
TMYECKOM MPOLIECCE AIEKTPOIIU3 C PTYTHBIM KaTOIOM.

[Ipu pa3paboTke METHO-MOJIMOACHOBOTO MECTOPOXKIeHUs DpaedTyuH 000 B
CeBepHoil MOHTOIMM ClI€/IbI PTYTH OOHapyKUBaIM Ha paccTosHud a0 100 kM ot
KapbepoB.

['100anbHBIN IEPEHOC TOKCUKAHTOB MPOUCXOAUT aTMOC(EPHBIMU MTOTOKaAMHU
BO3/lyXa U OOJIBIIMMU PEKAMH, HECYIIUMHU BO/bl B okeaH. [lo HaOmoneHusIM Ha
cTaHuAX “‘CeBEpHBIN TOJIOC” BBISIBIEH MPUHOC B POCCUMICKYIO APKTHUKY TSIKeE-
JBIX METAUIOB W XJOPOPTraHWYECKHUX IIECTULIMIIOB JIa)K€ W3 PANOHOB IOTO-
BOCTOYHOU A3um U CeBepHON AMEPHUKH.

B Oacceline peku AMa30HKH €XKEroHO B aTMOC(epy € 30J10TOA00BIBAIOIINX
npeanpustiil moctynaer ot 50 10 70 TOHH pTyTH B Trojl, 4TO cocTaBisieT 1-6%
1J1I00JTbHOM aHTPOIIOT€HHOM SMUCCHUH 3TOTO 3JIEMEHTA.

3amagHbIMU U IOTO-3aMaIHBIMU BeTpaMu B Poccuio BCIIECTBUE TpaHCIpa-
HUYHOIO MEpEeHoca U3-3a pyOeka MPUHOCUTCS CBUHEN. IlocTyrieHue cBUHIA U3
Kuras Ha /lansuuii BocTok, a Takke n3 Kazaxcrana Ha ror 3amagnoi Cubupu co-
craBisieT 2,5-3 ThIC. T.

KonoccanbHoe BiMsiHUE Ha 3arpsi3HeHHE aTMOC(hepbl OKa3bIBAIOT U3BEpHKE-
HUSl BYJIKQHOB, KOTJla CTOJO Meruia nmogHumaercs 10 15-35 kM, a B OT/AEJIbHBIX
ciyyasix u 10 70-80 kM, pacTeKaeTcsl BIIOCIEACTBUM 10 3HAYUTEIILHON YacTH BCEX
KOHTHHEHTOB. | UTaHTCKOEe 00J1aK0 OT U3BEPKEHUS ByJKaHa Jiib-UudoH B 1982 r
00011110 3eMHOM 1m1ap 3a 21 AeHb

Pe3ynbTaroM rio0anbHOro 3arpsi3HeHus atMocqepbl XJI0p(hTOpUpOBAaHHBIMU
YTJIEBOIOPOJAMHU PACCMATPUBAIOT MAPHUKOBBIN A(D(PEKT U UCTOLIEHUE 030HOBOTO
CJIOSI.

I'nobanbHoe 3arpsisHenue. KuciaoTHbie 10kau ¥ 3akuciaeHue Mupo-
Boro Okeana

OnHo 13 GopM III0O0ATBHOTO 3arpsI3HEHUS SBIISTIOTCS «KUCIIOTHBIC JTOMKIIN,
MPEJICTABIISAIONINE COOOM CIIOKHBIN KOMIUIEKC BO3JICHCTBUI TEXHOTEHHBIX 3arpsi3-
HEHUI BO3/lyXa HA YEJIOBEKa U PUPOAHYIO CPELY.

MwupoBOU peKOpA MO YACTH KHUCIOTHBIX JOXKICW NPUHAJICKUT MIOTIAHI-
ckomy ropoaky Ilurnoxpu, rae 10 anpenst 1974 rona Beinana kuciota. [Ipo6iema
KUCJIOTHBIX JOICH BO3HUKIIA B 3anagHoi EBponie u CeBepHON AMEpPHUKE B KOHIIE
50-x rozoB. B 1970-x rogax oOparuin BHUMaHUE HA THOENb PHIOBI B peKax U 03e-
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pax CkannunaBckux ctpad. M3 6onee 100 Teicsu o3ep Ha Tepputopun llIBermy,
18 ThICSIY — «MEPTBBIEY, JIMIICHHBIC XKU3HU BOJOEMBI. OTpaBiIeHrE POU30IILIIO B
pe3yJibTaTe MomnajaHusl B HUX 4epe3 CTOKM M aTMOC(EepHbIE OCaJKu OrpPOMHOIO
KOJIMYECTBA XUMUYECKUX COCTUHEHHU.

B nocnennee necstunervie mpodiieMa «KUCIOTHBIX JO0XKACH» mpuolOpesna
rJ100aIbHOE 3HAYECHUE B CBSI3U C BO3POCIIIMMU BHIOPOCAMU OKHUCIIOB CEPHI U a30Ta,
a Takke aMMHMaka 1 Jietyunx opranndeckux coeauHenuit (JIOC). Tak, SO, u SOs
MOCTYMNAOT U3 TEIUIOANEKTPOCTAHIIMI U JPYTUX CTAIMOHAPHBIX UCTOYHUKOB IIPH
C)KMTaHUHU UCKOIAaeMOT0 TOIUIMBA, MPOU3BOJICTBE CEPHOM KUCIIOTHI U JIp. Bemect-
Ba, O0OTalIEHHBIC a30TCOACPKALIMMU COCTUHEHUSIMHU, MOCTYMAIOT B BOJIOEMbI OT
’KUBOTHOBOJUECKUX MPEINPUITHN U MIPU CMbIBE y100peHuit ¢ noneil. Jpyrue uc-
TOYHUKHU 3arpsi3HEHUs] - HEPTEXUMHUUECKHUE MPOU3BOJICTBA, MPOMBIIUICHHBIC U
OBITOBBIC PACTBOPUTEIIN, HEPTEXPAHMIINILA, OCH30KOJIOHKH U T.I.

B Poccuu npobnema nojakuciaeHus Boibl Haubosiee 3HaunMa Jitst o3ep Kape-
mun 1 KoJIbCKOro mosayocTpoBa, pacioyIOKEHHBIX Ha KPUCTAUIMYECKUX MTOPOJIaX.
Bona B HuMX crmabo MuHepaiM3oBaHa, 00janaeT HU3KOH OydepHOM eMKOCThIO,
NPEIONPENEISAIONIEN HU3KYI0 CAMOOYHILAIOUTYO CIIOCOOHOCTb.

OCHOBHbIE MPUYMHBI CHUKCHUS YHUCICHHOCTH PBIO CBSI3aHBI C HEXBATKOM
KaJIbIMsI, OCAXK/ICHUEM ATIOMUHUS Ha >kabpax M HapyIICHUEM PEenpOayKTHUBHBIX
nporeccoB. Hanbonee 4yBCTBUTENIBbHBI K MOAKUCICHUIO BOJ 0J1aropoaHbIe J0CO-
CH, TOJbIIbI, CUTH, Xapuychl. CTpajatoT OT MOAKHUCICHUS Takke aM(puOnH, pako-
o0Opa3Hble, XUPOHOMU/IbI, JIMYMHKH TOJICHOK U BECHSHOK, COKpaIlleHHe OHoMacChl
KOTOPBIX BBI3bIBAECT CHUKEHUE YUCIICHHOCTH BOAOIUIABAOIIMX IITHIL.

TOKCMYHOCTh KHUCIIOTHBIX COCIMHEHUM BO3pacTaeT BECHOM, Korja 0o0Jb-
miasi Macca TOKCMKAHTOB MOMNAJAeT B TaJbl€ BOJIbI, BBI3bIBAsA TaK HA3bIBAEMbIN
«pH-1110K», 0COOEHHO OMACHBIN JJIs1 TUYMHOK CUTOBBIX U JIOCOCEBBIX pbIO. Pe3-
KO€ CHI>KeHHe pH BOABI B cOUETAaHUM C BBICOKMMHU KOHIICHTPALUSAMU METAJLJIOB
OKa3bIBa€T I'yOUTEIbHOE BIUSIHUE HA BCE BOJTHOE COOOLIECTBO B LIEJIOM.

N3menenue pH npuBOAUT K MOSBICHUIO B BOAE B MOBBIIICHHBIX KOHIICH-
TpalMsIX MOHOB TSDKEJIBIX METAJIOB (KaJMMs, CBUHIIA U JPYTUX), paHEe BXO-
JIVBIIMX B COCTaB HEPACTBOPHUMBIX B BOJIE€ COCIMHCHUN U HE MPEICTABISABIINX
yYIpO3bl KUBBIM oOpraHu3mam. l[loakuciieHue BOJbI BBI3BIBAET 3aTPYIHEHUE
TKAQHEBOTO JIbIXaHUS Y PbIO, UTO MPUBOJUT K BOSHUKHOBEHHIO KHCJIOPOIHOIO
neduiura. 310, B CBOIO 04Yepe/b, IPUBOAUT K yUAIICHUIO JbIXaHUSA U COKpa-
HICHUIO PUTMOB CEp/lla, 3aBEPIIAIOIIUMCS CMEPTHIO PhIO OT yayibs. KocBeH-
HOE JCUCTBHUE MOAKHUCICHUS BOJIBI BBIPAXKACTCS B CHUIKECHUHM YPOBHSI MUKPO- U
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MaKpOd3JIEMEHTOB, MPUBOJISIIUM K CHIKEHHUIO PE3UCTEHTHOCTH PbIO K TOKCH-
KaHTaM U TOSIBJICHUIO PA3JIUYHBIX YPOJICTB.

OCHOBHOW TPUYMHON THOEIM PHIOBI B KHUCIBIX BOJIAX SIBISETCS Hapyllle-
HUE aKTUBHOI'O TPAHCIIOPTa HOHOB Yepe3 ka0epHbIi snuTenui. OgHaKo B psije
CilydaeB T'rbOelib pbl0 HAUMHAETCS €Ile 3aJI0Jr0 10 cHuxkeHus pH o neranb-
HBIX BEJIMYUH U BBI3BIBAETCS KOCBEHHBIMU MPUYUHAMU, HAIPUMEDP OTPABJICHU-
em Al”, mopaxkarommm skaGpbl, 4TO IPHBOAUT K KHCIOPOJHOMY TOIOAAHHIO.
OnuH «KUCTOTHBIM TOTYOK» MOXET MOBJCYb 3a COOOM B TEUEHUE HECKOJIbKUX
JTHEN pe3Koe MOBBIINICHUE KOHIICHTPAIMU aJTIOMUHUS /10 JICTAJIbHBIX BEIUYMH.
[ToaTomMy MaccoBasi THO€Nb PHIOBI MOXKET MPOU3OWTH B BOJIOEME, B KOTOPOM
cpeaHue BeIuYruHbl pH HE BBI3BIBAIOT CEPHE3HBIX OMACEHUMN.

KucnoTHbie 0cagku MOBHIIIAIOT TOKCUYHOCTD TSKEJIBIX METAJIOB B IMOY-
BaX, a TAK)KE MEHSIOT COOTHOLIEHUE MEXIY COAECPKAHUEM B IMOYBE KAJIBIUS U
ATIOMUHMS, YTO CYIIECTBEHHO BJIUSECT HA pacTeHUs. [louBeHHOE MOAKUCICHUE
ABJISIETCS. OTHOW U3 OCHOBHBIX MPUYUH YCBHIXaHHUS JIECOB YMEPEHHOM 30HBI Ce-
BEPHOTO MOIYIIAPHSL.

Jleca CkaHIMHABCKUX CTPaH CHJIBHO MOCTPAJAIA OT «KUCJIOTHBIX JOKICH,
00pa3yroIuXcsl MPU PaCTBOPEHUH JIBYOKHUCH CEPBI, BIOpAChIBAEMO B aTMOChEpy
NPEIIPUATUSIMU. AHAJIOTUYHBIC SIBJICHUS OTMEUYEHBI B KAHAJICKUX JIEcax, 3arpss-
HSIEMBIX BO3AYIIHbIMU NoTOKamMu ¢ Teppuropun CIIIA. Ilpuyem Bce 310 mpowc-
XOAUT BJAIM OT TOPOJOB M MPOMBIIUICHHBIX 1IEHTpoB. CTapble jieca mpu 3TOM
CTpajaroT OOJIbIIE, YeM MOJIOIBIC.

O} peKThl OT MOAKUCIEHUS MOYBBI MOXKHO Pa3lelIuTh HA XUMHYECKUE U
ounosornueckre. XuMmuueckue 3pMEKThl MPOSBISIOTCS B U3MEHEHUU KaTHOH-
HOTO OOMEHa pacTeHUsl, B PE3yJbTaTe KOTOPOTO JAEPEBbs CTPAJAIOT OT HEIOC-
TaTka MarHusi (0OCOOCHHO Ha €CTECTBEHHO OenHbIXx Mg mouBax) W H30BITKA
AIIFOMUHMS, BBI3BIBAIOIIETO MOXKEITEHNUE XBOU.

buonornueckue 3p(HeKThl HOCAT KOCBEHHBIN XapakTep: 3arpsi3HEHUS] BbI-
CTYNarT B POJU MYCKOBBIX MEXAHW3MOB OMOJIOTUYECKUX U OUOXUMUYECKUX
MIPOLIECCOB, OCHAOJISIIOIIUX PACTEHHE, ACNAIOUIMX €r0 MEHEE YCTOMYHMBBIM K
BpEIUTENSIM U KJIMMATUYECKUM BO3JEHUCTBUSM. B uWacTHocTH, KHcias cpena
MOJABJISIET POCT KOpHEH. B TO ke BpeMs, MOBBIIIEHHOE COJEp>KaHUE a30Ta U
CBOOOJIHBIX HYKJIEWHOBBIX KHCIIOT CTUMYJHUPYET PA3BUTHE JECHBIX BPEAUTE-
neil. KocBeHHbIE BO3IECUCTBUSA BBIPAKAIOTCA B YIJIWHEHHH NEPUOJAA JIETHETO
pocTa U COOTBETCTBEHHO IOBBIIICHHONW YYyBCTBUTEIHHOCTH K TMEPBBIM 3aMO-
po3kam. K HMM MOKHO OTHECTH TaKXK€ U3MEHEHUE T'€HO(OHIIA B PE3yJIbTATE
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€CTECTBEHHOT0 0TOOpa Ha YCTOMYMBOCTH K KUCJIOTHBIM 3arpS3HECHUSIM.
BriOpochl xi1op-GpTOp-OpraHM4ecKux COEeIMHEHUM B artmocdepy paspy-
Ial0T 030HOBYIO OOOJIOYKY, UTO MOKET MPHUBECTU K TPArMYECKUM IOCIEICT-
BUSIM JIJISI BCETO JKMBOTO. Y MEHBIIIEHUE COJIEPKAHUS 030HA B cTpaTocdepe Ha
1% BBI3BIBACT YBEJIMUCHHUE YKCIIA Y JIIOJIeH 3a00JIeBaHUN pakoM KOku Ha 5%.
3akuCIeHHEe MUPOBOTO OK€aHa CBs3aHO ¢ Bo3pacTaHueM oobema CO,, BbI-
OpacbiBaemoro B armocdepy. CO, BCTylmaer B peakiuio ¢ MOPCKOW BOJIOH H
cHkaeT ypoBeHb pH. Co BpeMeHru mpoMBIIIIICHHON peBotonuu pH BoabI Mu-
pOBOTO OKeaHa u3MeHuiach ¢ 8.2 10 8.1. CHuXkeHue CTeneHn KaablupuKaum
OPTraHU3MOB, TAKUX KaK KOPaJUIbl, PAKyIIKH, BOAOPOCIHN U IUIAHKTOH, N3MEHHUT
Tpoduyeckue 1enu. B nanpHeiiemM 3TO CKaXeTcs Ha PhLIOHOM MPOMBICIE U
HPKOHOMUKE CTPaH MPUOPEKHBIX palOHOB. BhiIMUpaHue MOPCKUX BHUJIOB HAHO-
cuT OoJsibIION yiepOd skoHoMmuke. K mpuMepy, cTpagaroT KOpauioBble pUQbI
CITy>Kallle 3alllUTOM OT CTUXUNUHBIX O€/ICTBUH, KaK HAllpuMep IyHaAMHU.

3arpsizHeHMe JIETHUKOB aTMOC(EePHBIMH 0CAIKAMH

['moGanbHy0 MpOOIEMYy MPEACTABISACT 3arps3HEHHE JICAHUKOB, TOCTaB-
JISOIIMX MUTHEBYIO BOAY a3MaTCKUM pecnyOnukam. Bo BTopoii monoBuHe XX
CTOJIETUSI COKPATWIIMCh Pa3MEPHI JIEAHUKOB U HEMAJIOE KOJIMYECTBO UX pACTasi-
JI0 Wik 00pa30BaJIo MEJIKUE 3a CUET pacmaja KPyMHBIX JIETHUKOB. ToJIbKO Ha
ceBepHoit nepudepun Tsup-1llans 3a nepuoa ¢ 1955 mo 1990 roxpr momans
OJICACHEHUA COKpaTuiach Ha 29,2%.

Pacnonarasice B neHtpe A3uarckoro mMarepuka v noaHumasch 10 5000-
7000 M, ropHas cucteMa TsHb-11IaHb AKTUBU3UPYET HUPKYISALUIO BO3TYIIHBIX
Macc. JTO IMPUBOJMT K BBINAJAECHUIO adPO30JIEN B BUAE OCAJKOB HA ITOBEPXHO-
CTH JIEIHUKOB, YCKOpEeHHIO UX TasgHus. [locTymienne a’spo3oneil B atmocdepy
MPOUCXOJUT KaK 3a CUET €CTECTBEHHBIX MPOLECCOB (BBIBETPUBAHHUE IOPOI),
TaK U aHTPOIIOTEHHBIX BBHIOPOCOB. TOJIBKO B pe3yJibTaTe yChIXaHUsi ApaibCKO-
ro Mopsi noabeM nbuIk B armocdepy ¢ 1975 nmo 1990 rox Bo3poc B ABa pasa.

Ha nennukax Tsub-l1llans ocaxkaanack caxka rmocijie He(TSHBIX MOXKapOB B
KyBeiiTe, BO3p0CiIO KOJTUYECTBO PAaJMOAKTUBHBIX BEHIECTB Mocie YepHoObLIb-
ckoii aBapuu. OceBlllasg Ha MOBEPXHOCTH JIEAHUKA MbUIb CHUYKAET albOea0 Io-
BEPXHOCTH, YCKOPSISI HHTEHCUBHOCTD TasiHUS JIbJA.

XUMHYECKUN COCTAB JibJa B 3HAYMTEIILHOM CTETIEHU COOTBETCTBYET COCTABY
aTMOC(EPHBIX 0CATKOB, OTPAXKAIOIINX YPOBEHb XUMUUECKOIO U PATUOAKTUBHOTO
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3arpsi3HEHUST TeX paliOHOB, HAJl KOTOPHIMH OHU cpopmMupoBaiuch. BeiOpoc B at-
Mocdepy MeTauioB Y cThb-KaMeHOropckM CBUHIIOBO-IIMHKOBBIM KOMOWHATOM,
CBUHIIOBO-(pochatHbIM B UMMKEHTE M PTYTHBIM IIPOU3BOJICTBOM B XalJapKaHe
MIPUBEJIO K BO3PACTAHUIO COJACPNKAHUS TSHKEIIBIX METaUIOB B BOJIE PEK, Oepylux
Hayajo ¢ JeAHUKOB. OCOOEHHO PE3KO Ha JIETHUKAX BO3POCIIO COJEpKaHUE CBUHIIA
Y HAKEJIS.

IKOTOKCUKOKHMHETHKA

DKOTOKCUKOKMHETHKA - pa3liel 3KOTOKCUKOJIOTHH, pacCMaTpUBAIOIINMA

CyIb0y KCEHOOMOTUKOB (PKOMOJUIFOTAHTOB) B OKPY’KAIOLIEH CpeJie:
] MCTOYHUMKHM 3arpsI3HEHUS OKPYKAIOLIEH CPEIBL;
2 CKOPOCTBb paclpeielieHne KCEHOOMOTHKOB B a0MOTHYECKHX M OMOTHYECKHX

AIIEMEHTaX OKPY>KaloILEH Cpebl;

3 OuorpaHchopMalrio KCEHOOMOTHKOB B CpPEe/ie OOMTAHUS;
4 >IMMUHAINIO KCEHOOMOTUKOB U3 OKPYKAIOIICH CPE/IbL.

OcHOBHasl 3a7ja4a 3KOTOKCUKOKWHETHKHU - HM3yYEHUE 3aKOHOMEPHOCTH MHU-
rpaiyy no Tpo(UYECKUM LEIsIM, BCAaChIBaHUSI, PACTIPEACIICHUs, METa00IM3Ma U
BBIBE/ICHUSI TOKCUHOB U3 OPTraHU3MOB.

BricTpo paspyinaroimecss KCeHOOMOTUKH, TIONAB B BO3/AyX, [TOYBY, BOJLY MpH-
HOCSIT MUHUMAJILHBIN Bpes] skocucTteMaM. OmnacHbl 3KOTOKCUKAHTHI, MEIJICHHO
paspyliamyecs U JUIMTEIbHO LUPKYJIHPYIOIINE B OKpyXaromen cpeae. B oc-
HOBHOM 3TO Pa3jIMYHbIC TaJIOTCHCOAEPKAIIUE OPTaHUUECKUE COSTMHEHUSI.

CroiKoCTh (IIEPCUCTEHTHOCTh) KCEHOOMOTHKA XapaKTEepU3YeTCsl MEePUOJIOM
ero noiypacnaja Ts) — BpeMeHeM, 3a KOTOPOE€ KOJIMYECTBO TOKCUYHOI'O BELIECT-
Ba B uccieayeMoM oobekTe cHu3uTes Ha 50%. K nepcucteHTHbIM (persistens nar.
CTOMKHI) OTHOCSAT XUMHUUYECKHE COCIMHEHHS ¢ TIEPHUOIOM Torypacmaaa oosiee S50
nHei (Tab. 1).

Taomuna 1
[Iepuon nomypa3pyiieHus HEKOTOPBIX KCEHOOMOTUKOB

B OKPYXKaKIIEH cpeJe

[TosutroranT [Iepuon nonypaspymenus | Cpena
JJT 10 net ITouBa
TX/1 9 ner ITouBa
ATpasun 25 MecseB Bona (rousa)
benszonepuiien 14 mecsueB [TouBa
deHaHTPEH 138 muen ITouBa
KapOodypan 45 nuei Bona (pH 7,0)
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[lecTuruapl CUUTAIOT TIPAKTUYECKH O€30MacHBIMH, eciii uX j03a LDs, mpe-
Bhiaet 1000 mr/kr, a Tsyo — MeHbIie 3 CyTOK.

[TocTOAHHBIN BEIOPOC B OKPYKAIOIIYIO CpEeAYy MEPCUCTUPYIOIMIMX MOJITIO-
TAHTOB MPUBOJUT K UX HAKOIUJICHUIO B HauOoOJee YSI3BUMBIX 3BEHbSIX OUOCHC-
TEMBI.

Bricokue konuenTpauuu necrunpaa «Mupekc» B Boae o3zepa OHTapuo
oOHapyXMBaJld B TEUCHHUE Oojiee YyeM ABAJIATH JIET MOCJe MPEKPAIICHUS €TO
ucrnosib3oBaHus. B BomoeMax ®nopunsl, rae B 1962 - 1964 rogax ObLi1 ¢ Hc-
CeA0BaTeIbCKUMU LEesiMU pacnblieH “Agent Orange”, conepxxanue TX/[/ B
une ciuycts 10 net gocturano 10 - 35 ur/kr (mpu HOpMe, 110 ctanaaptam CIIIA
- 0,1 mxr/kr).

Bricokne xonuentpanuu AT oTmedeHbl B OpraHu3Me KOPECHHBIX HApO-
OB APKTHKH, MUTAKOMMXCA MOPCKUMH KUBOTHBIMHU. 3amnpelieHHbId B 1972
roay K npumeHeHnro JIJIT npomoinkaroT HAXOAUTh B TPYJIHOM MOJIOKE MarTe-
peli, npoxuBaronux Ha tepputopun CCCP. Bo uzbexaHue 3arpsa3HeHUs
IPYJHOTO MOJIOKA KEHIIIMHAM B MEPHUO]T OEPEMEHHOCTH U JIaKTaIllud PEKOMEH-
IYIOT COKPATUTh MOTPEOJICHUE KUPHBIX COPTOB MSICA, U MOJIOYHBIX TPOJTYKTOB
U JIp.

Jlaxe m0CTaTO4YHO OBICTPO pa3pyllarollydecsl BEIIeCTBA MOTYT HAaHOCUTD
BpE€J YEJIOBEKY MPU CUCTEMATHYECKOM MOCTYIUICHUH B OpraHu3M. Tak, KOM-
MMOHEHT PAaKeTHOr0 TOIUIMBA 'TenTui', HaKaIlIMBasCh B Tpubax, Arojax, opra-
HHU3MaxX W PaCHpOCTPaHSICh MO TPOPUUECKHUM IIETsM, JOCTUTaeT YeIOBEKa.
Jlasiee OH TIPUBOJUT K MOPAXKEHUIO UMMYHHOM, CEPIAECUHO-COCYIUCTON U LICH-
TPpaJIbHOM HEPBHOM CHCTEM, JKEJIYJIOYHO-KHUIIEYHOIO TPaKTa, K HAPYILICHUIO
PENPONYKTUBHOU MESATEIBHOCTH (TSKEJIBIM BPOKJICHHBIM YpPOJICTBAM, Hapy-
HICHUSIM BHYTPUYTPOOHOTO pa3BUTHUSA U JIP).

JIMUTEeNbHO TEPCUCTUPYIOT B OKPYKAIOWICH CPENE TSKEIIbIE METaJIIbI
(cBUHEI, MeIb, LIMHK, HUKEIb, KaAMUM, KOOAIbT, CypbMa, PTYTh, MBIIIBSK,
XPOM) M CTOMKHE OPTaHUYECKHUE 3arPsI3HUTEIH.

MHorouuciaeHHble A0MOTUYECKME W OUOTUYECKHUE MPOIECCHl B OKpPY-
KaIoIIEH cpelie, HampaBJeHbl Ha SIMMUHALINIO (YAAJICHUE) SKOMOJUIFOTAHTOB.

Bwmecte ¢ Tem, 00pa3zoBaHue SKOMOJUIIOTAHTA B OKPYKaroUIel cpesie BO3-
MOYXHO B pe3yJibTaTe a0MOTHUYECKUX MM OMOTHYECKHX TpaHcopmaiuii Apy-
TUX BEIIECTB.
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IIpoueccnl 3IUMUHAIIMU, HE CBSI3AHHBIE ¢ pa3pylIeHHEM
KCEHOOMOTHKOB

HexoTtopsie mporiecchbl, MPOUCXOAAIINE B OKPYKAIOIIECH cpee, CrocoOCT-
BYIOT 3JIMMUHAIIMK KCEHOOMOTHKOB M3 PETrHOHA, M3MEHSS UX paclpeeicHUE B
KOMIIOHEHTaX cpejibl. JleTyuue 3arps3HuTenn (XJao0p-pTop-opraHuuecKue Iec-
TULUIBI) TIOJIBEPKEHBI MPOIIECCY «TI00aTBbHON TUCTUILISIIUNY T.€. UCIIAPESHUIO
B atMoc(depy B TEIJIOM KJIMMAaTe I0KHBIX IIUPOT U JaJIbHEHIIIeMy MepeMelie-
HUIO B APYTHE PETMOHBI C TOKOM BO3AYyXaA.

[TepepacnpeneneHue MOJUIFOTAHTOB B OKPYXKAKOMIEW Cpefe MPOUCXOIUT
TaKXke 3a CUeT INepeMEIIeHUsS BETPOM M aTMOC(HEpPHBIMH TEUYECHUSIMU YaCTHIL
TOKCUKAHTOB WJIA MOYBBI, HA KOTOPBIX aICOPOUPOBaHBI BEILIECTBRA.

beH3nupeH U poJCTBEHHBICE €My COCAUWHEHHUS KaK €CTECTBEHHOro (TJiaB-
HbIM 00pa3oM BYJIKAHMYECKOI0), TaK W aHTPOMOTCHHOTO MPOUCXOKICHUS aK-
TUBHO BKJIFOYAIOTCS B OMOC(HEPHBIM KPYrOoBOPOT BEIIECTB, MEPEXO sl U3 OJTHOU
cpenbl B apyryto. Ilpu 3TOM, Kak nmpaBWiio, OHU CBA3aHbI C TBEPJBIMU YaCTH-
1aMu aTMOC(epHOM TBLIH.

MenkoaucnepcHas neuib (1-10 MKM) IJIUTENBHO COXpPAHSIETCSI B BO3YXE,
0oJiee KpYIHbIC MBUIEBBIC YACTHUIIBI IOCTATOYHO OBICTPO OCEJAIOT HA MOYBY U B
BOJly B MecTe oOpazoBaHus. [Ipu m3BepKEHUM BYJIKAHOB IEMET COIACPKHUT
OOJIBIIIOE KOJIMYECTBO TakuX BemiecTB. [Ipu 3TOM, yem BhIlie BHIOPOC, TEM Ha
00JIbIlIEE PACCTOSIHUE PACCEUBAIOTCS MOJUTIOTAHTHI.

CopO1usi BEIIECTB Ha B3BEIICHHBIX YAaCTHIIAX B BOJAE, C MOCICAYIOIIUM
OCaXKJICHUEM MPUBOJUT K UX MEPEMEIICHUIO U3 TOJIIHA BOJbBI B JIOHHBIE OTJIO-
xeHus. OcaxkJIeHUE PE3KO CHIXKAET OMOAOCTYTHOCTD 3arpsi3HUTEIIS.

Tpauncpopmauusi KCEHOOMOTUKOB

[TonaBisitoiiee OOJBIIMHCTBO BEILIECTB MOABEPracTcsl B OKPYKaroIIeH
cpee pa3audyHbIM TIpeBpamieHusM. [lo xapakTepy TpaHchopmaliiu KCEHOOHUO-
TUKOB pa3InyaroT aOMOTUYECKYIO, T.€. HE CBSI3aHHYIO C OMOTOM 3KOCUCTEM, U
OMOTHUYECKYI0, KOTOpas MPOUCXOIUT MPU HEMOCPEACTBEHHOM yYaCTHUU IPE/I-

craBuTesei 6uothl (puc.10).

CTOMKOCTh BEIIECTBA B OKPYXKAIOIIEH Cpeie 3aBUCUT OT OOJIBIIOTO KOJIH-
YecTBa MPOIECCOB, OCHOBHBIMU M3 HUX SIBISAIOTCS (DOTOJU3, TUAPOJIN3, OKHUC-
JICHUE.

doT0J1M3 — TIPOIIECC AeTpalallii XUMHUYECKUX BEIIeCTB B aTMocepe 1 Ha
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MMOBEPXHOCTH TMOYBBI, PACTEHUN W BOJBI, MPOUCXOISIINAN MO BIUSIHUEM CBETA,
B [IEPBYIO OUYEpe/lb YIbTPAPUOIETOBOTO.

[lepBuuHbIil POTONN3, B CBOIO OUEPE/Ib, MOpA3ICIACTCS HA MPSIMOM U He-
npsimoit. [Ipu nipsmom dortonuze TpaHchopmaluv NOABEPracTcsi HEMOCPEICT-
BEHHO XMMHUYECKUU MPOJYKT, morjomarmniui ceet. Hanbonee ObicTpo pacma-
JNAOTCS MOJ JEUCTBUEM CBETA MOJULIMKIMYECKUE apOMATUUYECKUE YTIIEBOJO-

POJIBL.

TpaHchopmaums
KCEHOBMOTUKOB B
OKpYXXatoLLen cpeae

AbunoTtnueckas buotnyeckasn
F 1] ] I
MukpobHas

[leToKCnKauma

AEeCTPyKUMA

'maponuns
OKucneHme

doTtonus

Puc.10. OcHoBHbIE BUIBI TpaHC(HOpMAIIMA KCEHOOMOTHKOB B OKPY>KaIOILIEH cpeie

Henpsmoe dortornpeBpaiiieHre NpoucxoauT B ciiydae, KOrjia Jpyrue Bo3-
Oy>KII€HHbIE BUJIbI TOKCUKAHTOB MEPEAAOT SHEPIHIO, AJIEKTPOHBI WU ATOMBI
BOJIOPOJIa XMMHUUYECKOMY TPOJAYKTY, BBI3bIBas WJIM YCKOPsSS TaKUM 00pas3om,
TpaHchopmalnio (CeHCMOMIU3UPOBAHHBIN (oTonn3). Tak, pacmajg AUTHOKAp-
OamaTHOro repOunKaa (STUICHTUOMOYEBUHBI) YCKOPSAETCS B MPUCYTCTBUHU
TpuntodaHa U TUPO3MHA WK HAa TOBEPXHOCTU KPEMHE3EeMa.

Cunrarot, 4ro (hoTONpEBpAlllCHUEe BTOPUYHO, €CIIA MPOUCXOMIAT XUMHUYE-
CKHUE PEAKIIMU MEXAY XMMHUYECKUM MPOAYKTOM U KOPOTKOKHMBYIIUMM PEaKIIU-
OHHOCIIOCOOHBIMU BEIIECTBAMHU, TAKUMH KaK THAPOKCH-PAJAUKAJIBI, MEPOKCHU-
pajvKaabl WIA CHUHIJICTHBIA KHUCJIOPOJ, KOTOpPbIM 00pasyercs B MHPUCYTCTBUU
CBETa MO/ JICUCTBUEM pEaKlMid, B KOTOPHIX YYaCTBYIOT COCIMHEHUS, TOJOOHbIE
T'YMUHOBOW U (DyJIbBUHOBOW KHCJIOTaM WJIM HUTPATAM.
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DoTOXMMHUYECKUN CMOT 00pa3yeTcsi MPU HHTEHCUBHOM COJHEYHOM OC-
BEILICHUH, 3aCTOE BO3/yXa B MPU3EMHOM cjioe aTMochepbl. CMor XapakTepeH
JUTIsl OOJIBIIUX TPOMUYECKUX U CYOTPONMMYECKUX TOPOJIOB, BIIEPBbIC OTMEUECH B
Jloc-Anmxenece B 1944 roay. AHallOTHYHBIE MPOLIECCHI TPOUCXOAT U B CTpa-
Tocepe, 3arpsA3HAeMOil PpEaKTUBHBIMU JBUTATEIISIMA CaMOJICTOB U paKeTaMHu.

CBeT yCKOpsIET W JApyrue MpoILEecChl JAerpajaldd BEUIECTB: THAPOJIU3 U
okuciieHue. Hamuuue B cpenax (OTOOKCUIAHTOB, TaKMX KaK O30H, OKHCIIbI
azora, (GopMasbJeru/l, aKpoJIeuH, OPraHUYECKUE MEPEKUCH, CYIIECTBEHHO YC-
KOpseT mnpolecc hotonusa apyrux nouiotantoB. K npumepy, npu o0aydeHus
HUTpoOeH3o0a (YD) B KauecTBe NMEPBUUHBIX MPOAYKTOB OOpa3yrOTCSd HUTPO-
300€H30.1 ¥ I-HUTPO(DPEHOI.

WNuorpa nmoj nericTBueM cBeTa 00pasyroTcsi 00Jee TOKCUYHBIE MPOIYKTHI.
Tak, noa BausgHUEM yibTpaduosieToBbIX Jydeil 0onee 90% renrTaxiopa mnpe-
BpaIllaeTCsl B MPOJAYKT, KOTOPBIA BO MHOI'O pa3 TOKCHYHEE MCXOJHOTO MHCEK-
TULHIA.

doTtoxuMHUUYECKUE TpPEeBpalleHUus B OKpyXKalollel cpeae repounuia -
2,4,5-Tpux10pPpeHOKCUYKCYCHOM KHCIIOTHI MOTYT MPHUBOJUTH K O0OpPa30BaHUIO
OTIaCHOT'O JKOMOoJUIoTanTa 2,3,7,8-TeTpaxiop-au-oeH3o-auokcuHa — 2,3,7,8-
TXIOM (puc.11).

K doroxumMudeckum mporeccaM OTHOCUTCSA Takke (DOTOMHHEpaIu3aIys
— MPOLECC MOJHOTO Pa3JIOKEHHUSI KCEHOOUOTUKOB J0 HEOOIBIINX HEOPTraHU-
yeckux mosekyn (CO, CO,, Bomga, HCl). ®oromuHepanu3anuu moaBEPKECHBI
TJIAaBHBIM 00pa3oM XMMHYECKHE BEIECTBA, HAXOAAIIUECS B aJICOPOUPOBAHHOM
COCTOSIHUH.

CH.-CO.-R Cl
| 2 2
0 OH Cl
Cl
cl o CL o cL
_— _—
OH
(of cl Cl j@ j@
ol Cl CL (0] Cl
Cl
Cl OVMOKCHUH
benOKCHMYyKCYyCHasT
KMcJoTa

Puc. 11. Cxema hoToxummuueckoro npeppaiieHus: (PeHOKCUYKCYCHOM KUCIIOThI
B TXJI/] B OKpyKarouien cpenie

HpI/IC}/TCTByIOHlHe B BBIXJIOIIHBIX T'd3aX aJbACTHAbI PCarupyroT € aKTHUB-
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HbIMU (pOopMaMU KUCIOPOJa U JUOKCUIOM a30Ta, B pe3ysbTaTe B aTrMocdepe
HakaruBaroTcs: nepokcuanmiHuTpatel (ITAH). IIpu Bo3aeiicTBUM B KOHIIEH-
Tpauuu 0,2 Mr/M° TIAH BBI3BIBAIOT CIIE30TCUECHHUE y JIFOJIEH, YBSIAHUE pacTe-
HUM, a TAK)KE€ KOPPO3UIO METALTMYECKUX KOHCTPYKIIMH, pa3pylICHUE PE3UHBbI,
KpAaCUTEJEN U IPYTUX MATEPUAJIOB.

DoTOXMMHUYECKUE peaKkIuu B aTMOc(hepe ¢ yyacThueM JUOKCHIA a30Ta, KU-
CIOpOJia U JIETYYHUX OPraHMYECKUX BEIIECTB MOPOKIAIOT (HOTOXUMHUYECKHUI
cMOT 1 030H. O30H - (PUTOTOKCHUYECKOE COCIUHEHHUE, MOBPEKIAIOIICE JIUCTBY
CEJIbCKOXO3IMCTBEHHBIX M TUIOJIOBBIX KYJBTYp, @ TaK)KE€ XBOMHBIX BHUIOB JIC-
PEBBEB.

[Tonynepuon pacnana Toayosa B TPOIMUYECKUX MUPOTAX 3HAYUTEIBHO KO-
poue, YeM B CEBEpHBIX, I'lie mpolecchl (poronmusa nporekatotr memiiennee. Co-
OTBETCTBEHHO B aTMOC(epe CEBEPHOTO MOJyIIapHusi COJACPKAHUE TOJIyosa Bbl-
III€, Y€M B I0)KHOM, OCOOEHHO 3UMOM.

I'mapoaus. Boga, 0coOOEHHO BBICOKOHW TeMIlepaTyphl, OBICTPO pa3pyliacT
MHOTHE BellecTBa. DPUpPHBIC CBS3M, HAPUMEP, B MOJIeKyIax Gocopopranu-
YECKUX COCIMHEHUN 00Jiee YyBCTBUTEIbHBI K ACHCTBUIO BOJIbI, UEM K BIIHS-
HUIO Ipyrux (akTopoB OKpyKaromieh cpeabl. CKOpOCTh THAPOJIN3a HEIOCPE/I-
CTBEHHO 3aBUCHUT OT pH cpennl. B pesynbraTe mpeBpaiieHus XUMUISCKUX Be-
IIECTB B OKpY’XKalollleW cpene oOpa3yroTcs HOBbIE BemlecTBa. [Ipu aTom mx
TOKCUYHOCTb MHOT]Ia MOKET OBITh BBIIIE, YEM Y HCXOHOIO arcHTa.

OO01en3BecTHO 00pa3oBaHWE HUTPO30COCAMHEHUM B IMOYBAX C HU3KHUM
pH, kKorga mecTunUIbl JIETKO BCTYMAlOT B cOoeAUMHEHHE ¢ HUTpuTamu. Cpenu
HUX JUAIKUITHOKApOaMaThl, THOKApOAMOMIAUCYIbPUILI, CONMU (HEHOKCUYK-
CYyCHOM KHCJIOTHI U Jip. OOpa3yromnmecss HUTPO30COEIUMHEHHS, 00JIalatl0T KaH-
LEPOTEHHBIMUA CBOMCTBAMHU.

[IposiBieHUs TOKCUYHOCTH MHOTHMX KCEHOOMOTHKOB 3aBUCAT OT XHUMHUYE-
ckoro cocrana Bojibl. [loBeiieHue pH 1 %KeCTKOCTH BOJIbl, HAPUMEP, CHUKAET
TOKCUYHOCTb COECIMHEHUI XpoMa JJisi TUIPOOMOHTOB.

B3anmonelicTBre KCEHOOMOTHKOB ¢ KOMIIOHEHTAMM MOYBBI

[lonagasi B MOYBY, TOKCUKAHTHI (XJIOP(PEHOJIBI WIH XJIOPAHWINHBI) BCTY-
MaKT BO B3aMMOJEHCTBUE C TYMHUHOBBIMU U (yJIbBOKUCIOTaMU. BeTpanBasich B
I'YMHUHOBBIE BEIIECTBA OHU O0pa3ylOT TaK Ha3bIBAEMbIN '"CBSI3aHHBIA OCTATOK',
CIIOCOOHBIN MozaBepraThecsi 0OpaTHOMY IpeBpaiieHuto. [loaromy, yacTb KceHo-
OMOTHKOB B pE€3YyJIbTaTE€ PAa3JOKEHHUS T'YMHHOBBIX BEIIECTB IOJ JEHCTBHUEM

MHUKPOOPIraHU3MOB MOKCT OCBO60}K,Z[aTBCH N3 «CBA3aHHOI'O OCTAaTKa» M BHOBDb
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IOCTYNAaTh B OKPYIKAIOIIYIO CPENY,HAIPUMED, B BOJOEMBI.

Tak, B mouBax Tepputopun Y GUMCKOro «XuMIpomMa» B TEUEHHUE JABYX
JNECITUIICTUN CKAIUIMBAIMCH Mpou3BoaHbIe KuciaoT 2,4,5-T u 2,4-J u nuokcu-
HbI — TOOOYHBIE MPOYKTHI MTPOU3BOICTBA (peHOKCUKUCIOTHL. BecHnoit 1990 ro-
71a MPOMU30LIEN Pa3yiuB KapOOIOBOM KUCIOTHI, J1€COPOUPOBABIIEH TOKCUKAHTHI
C TMOYBEHHBIX YaCTHI], B PE3YJIbTATE YEro B BOJOIPOBOJHYIO CETh IOMNAJa
CMECh TOKCHYHBIX XJIODOPTAHUYECKUX COCIUHEHUW, BKJIIOYAsl JTUOKCHHBI.
Oco0y10 omacHOCTh MpeacTaBisa repourua 2,4-J1, BbI3bIBAONIWNA TOKCHYE-
CKHME TeNaTUThl, SHIE(PATONOJIMHEBPUTHI, HAPYIICHUSI PENPOAYKTUBHON Cde-
pbl. B utore copep:kaHue TUOKCHHOB B KPOBU KUTEEH ropojaa Y bl NpeBbI-
11aJ10 COOTBETCTBYIOIIUM YPOBEHB Y HACEIICHUS IPYTUX TOPOAOB (Tad.2).

Tabnuua 2
CopneprxaHne TUOKCUHA B KPOBU JKHUTENEH I. Y (bl U APYyTUX TOPOJIOB

Mecto oT6opa / K0J1-BO Mpod Conepxanue JMOKCUHA, IT/T
Canxkt-IletepOypr, 60 mpo6 4,5

baitkanbck, 8 mpoo 3,7

Yda, 100 mpood 12,0

PaboTHuibl “Xumnpoma’, 4 mpoObl 168,0

Jletu paboTHuIl “Xummnpoma’, 6 mpod 49,0

buornyeckas TpanchopmManus XUMHYECKUX BeLIECTB

AOHOTHYECKOE Pa3pyILICHUE XUMUYECKUX BEIIECTB OOBIYHO MPOXOIUT C
MaJIol CKOPOCThIO. 3HAYMTEIBHO OBICTpEE NETPaIUPYIOT KCEHOOMOTHUKHU IPHU
y4acTUH OMOTHI, 0COOCHHO MUKPOOPTaHU3MOB (TJIaBHBIM 00pa3om OakTepuil u
rpuOOB), KOTOPBIC UCIIOIB3YIOT UX KaK MUTATEJIbHBIC BEILIECTRA.

buotudeckoe paspyiieHrne KCeHOOMOTHKOB HJET MPH YYACTUHM SH3UMOB,
OCYIIECTBIAIONIMX PEAKUUH OKHUCJICHHUS, THAPOJW3a, JIerajJoreHUpOBaHMUS,
PACIICIUICHUSI ITUKJIMYECKUX CTPYKTYP MOJICKYJbl, OTIICTJICHUE aJIKWJIbHBIX
paauKkanoB (AeankuaupoBaHue) U T.1. Jlerpaganusi COeIMHEHUS] MOXKET 3aBep-
IATHCS €r0 MOJIHBIM pa3pylICHUEM, T.€. MUHEpaIU3aluen (oOpa3oBaHre BOIbI,
JIBYOKHCH yTJIEpOJia, IPYTUX MPOCTHIX COSTUHECHUN ).

B opranusMe MIIEKOMMUTAIOMIMX JACTOKCUKAIMIO KCEHOOMOTHUKOB OCYIIIE-
CTBIIAIOT CIICIMaJIbHbIE (PEPMEHTHBIE CUCTEMbI 1 MEMOPaHOACCOIMUPOBAHHBIC
pEeLenTOPbl, PErYJIUPYIOIIUE UX AKTUBHOCTD.

CKOpOCTh JI€TOKCHUKAILIMM 3aBUCUT OT OCOOCHHOCTEW MeTaboin3Ma BUIA
*KUBOTHBIX. [leproa momypacmana nephTOpoOpraHMIECKUX COCIUHECHHUI B KPO-
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BM Y TKAHSAX MEYCHU NTHUIl KOpoue, 4eM y MieKonmuTaromux. Hanpumep, nepu-
o nosyBbeiBeAeHUs [IOOC u3 KpoBU caMIIOB KPAKBBI cocTaBisieT 13,6 CyTOK,
TOrJa Kak Juisi caMIoB KpbIChl OH npeBbimaeT 90 cytok. [IPOC cpaBHUTENBHO
OBICTPO YIAJSIOTCS U3 OpraHU3Ma MTHI] C SKCKPEMEHTaMHU.

BuioBsie paznuuus xapakTepUCTUK OMOTpaHcPopMaliuu KCEHOOMOTUKOB
1o OOJIBIIIEH YAaCTH HOCSAT KOJIMYECTBEHHBIN, PEKe KaueCTBEHHBIM XapakTep.
Cy1iiecTByeT oOpaTHasi CBSI3b MEXKIY MAcCOM Teja KUBOTHOTO M CKOPOCTBHIO
(bepMEeHTATHBHOTO MPEBPAIEHUS TY>KEPOJHOTO COSTUHECHUS, TIOATOMY MPSIMO
MEPEeHOC JAaHHBIX IO TOKCUYHOCTH BEIIECTBA, MOJYYECHHBIX Ha OJHOM BHUJIC
KUBOTHBIX Ha JIPYrol upeBaT OOJIBIION BEPOATHOCTHIO OMIMOKU. B cpegHem
BapHalliyd BUJIOBOM UyBCTBUTEIHHOCTH YKJIAJBIBAIOTCS B Mpejenax = 3 pasa.
OnHako ATH pa3Iu4us MOTYT JIOCTUTaTh U 00jiee BBICOKHMX 3HAUCHUM, HAIPH-
Mep, Y AMOKCUHOB /10 10 ThICSY pa3 it mapbl «XOMSIYOK 30JI0TUCTBIM — CBUHKA
Mopckas» (Tadi. §).

BunoBbie pazinuus )KUBOTHBIX B UyBCTBUTEJIBHOCTH K BEIIIECTBAM MOTYT
OBITh O0YCIIOBJICHBI PA3IMUMSIMU B CKOPOCTH HX BbIBeAeHUA. OCOOCHHO 3TO
KacaeTcsi KCCHOOMOTUKOB, YIAISIEMBIX C MOYOU MU KETYBIO.

CKOpPOCTh IKCKpELMH CYIIECTBEHHO 3aBHUCHUT OT Pa3MEpPOB BBIACIAEMOM
MOJIEKYJIBI. Y Pa3IUYHBIX BHJIOB KUBOTHBIX ONTHUMAaJIbHbIC 3HAYECHUS] MOJICKY-
JISIPHOM MAacChl TOKCUKAHTA, BBIJEIAEMOI0 Yepe3 MOYKU WM MeYeHb HEeOIUHA-
KOBBI.

WNuorna B mporecce OuoTpanchopMaly BEIeCTB 00pa3yroTcss IPOMEKY-
TOYHBIE MPOAYKTHI, 00JIaal0IIMe MOPOid 00Jiee BHICOKOM TOKCMYHOCTHIO, YEM
UCXOIHBIN areHT.

K npumepy, B nponecce meradosinzMa ¢hochopopraHnyecKux NeCTULIHIOB
B opraHax pbri0 MOTYT 0Opa30OBBIBATHCS 00Jiee TOKCHMYHBbIE METa0OoauThl. Ha-
npuMep, xjaopodoc mpeBpaiiaercss B 0ojee TOKCHUYHBIM JTUMETUIIUXIOPBHU-
Hundocdar (AIBD), kapdbodhoc — MOJTOOKCOH, METUIMEPKANTO(HOC — CYJIb-
dakcua u cyapPoH. DTO SABJICHUE MOJIYUYMIIO Ha3BAHHUE «JICTAJbHBIM CHHTE3Y,
TUMUYHBIM TIPUMEPOM €T0 SIBIISIIOTCS TAK)KE MUKPOOHMOJIOTHYECKHUE TTpeBpallie-
HUSI PTYTH B TOKCHUYHBIC METWJI- M JUMETUIIIPOU3BOJHbIC. MeTUIIMpOBaHUE
PTYTH MPOUCXOJIUT B CAMbBIX Pa3JIUYHBIX YCIOBUSX: B IPUCYTCTBUU U OTCYTCT-
BUM KHUCJIOPOJa, Pa3HbIMU OAaKTEpUSIMU, B PA3JIUUYHBIX BOJOEMax, B IMOYBaX.
OCO0OEHHO aKTMBHO MPOIECCHl METUJIMPOBAHUS MPOTEKAIOT B BEPXHEM CIIOE
JIOHHBIX OTJIO)KCHUH BOJIOEMOB, BO B3BEIIIEHHOM B BOJIC BEILIECTBE, a TAKXKE B
CJIM3H, IOKPBIBAIOLIEH PHIOY.

50



UpesBpIuailHO aKTHMBHO HAKAIJIMBACTCS OPTaHU3MaMH MOHOMETHJIPTYTh
CH;-Hg', o6nafaromast BEICOKUM CPOJCTBOM K OHOJOTHYECKHM MOJICKYIIAM.
[TonoOHOE siBIEHHE MMENIO MecTOo B SnoHun Ha Oeperax OyxThl MuHamara B
50-60-x rogax XX Beka. B Boje OyXThl KOHLIEHTpAIMs PTYTH HE MpEBbIIIaIa
0,1 MKI/KT, HO B TKQHSIX HEKOTOPBIX PhIO KOHIICHTPAIUS METUIIPTYTH JOCTUTIIA
50 mr/kr. OTHOIIEHUS COAEPKAHUS METHJIPTYTH B TKAHSAX PhIO K €€ KOHIICH-
Tpamuu B Bojie, MmoryT pocturats 10000-100000.

HaxonuBmiuck B TKaHAX MPOMBICIOBBIX PhIO, METHJIPTYTh BbI3BAJIA Y JIHO-
7eH, noTpeOysIBIINX phIOy, 3a00JieBaHUS HEPBHOM CUCTEMBI. Y HOBOPOXKICH-
HBIX JETE€N OTMEUYanu NOpPOKU pa3Butus. [lopaxkeHuro MroAen mpeamecTsoBaia
MaccoBas THOEIb )KMBOTHBIX: KOIIKH, COOAKU M JTaKe MTHIIHI TOTrH0aand B KOH-
BYJIbCHUAX. Y KOIIIEK MEHSJIOCH MOBEJEHNE, OHU Opocaiuch B Boay. Bcero Obl-
JI0 3apeructpupoBaHo 292 ciyuast 0one3Hn MunHamara, 62 U3 HUX 3aKOHUYH-
JIUCh TUOEJIBIO JIIOJICH.

B bpa3uinu oTMedeHbI cilydyan OTPaBJICHUS PTYThIO MPHU YIOTPEOJICHUM B
ALY XUITHON PHIOBI MUPaHbH.

B mpupose BO3MOXEH BapuaHT U OO€3BPEKMBAHUS TOKCHUKAHTOB. MoJ-
JIOCK Kapauym, obdutaronui B Kacnuiickom Mope, 3a CyTKU MpodUIbTPOBbI-
BaeT 10 15 i Boapl. Ilpu 3TOM pacTBOpEHHBIE B HEMl KOMIOHEHTHI HE(PTH, KaK
BEIIIECTBA, HEMPUTOJHbIC JJIsi MUTAHUSA, OOBOJAKUBAIOTCS CIM3bI0 U B ATOH
«YTIaKOBKE» BBIOPACHIBAIOTCS HA JTHO.

BI/IOKOHIICHTpaIIHﬂ n 6H03KKyMyJIﬂIII/Iﬂ IKONMOJUINTAHTOB

[TommroTaHT HE CMOCOOHBIN MOMACTh B OPTaHW3M, KakK MPaBUiIo, HE Mpe-
CTaBJISIET CYIIECTBEHHOW omacHOCTH. OIHAKO, MOMaB BO BHYTPEHHUE CPEIb
OpraHu3Ma, MHOTHE KCEHOOMOTUKU CIIOCOOHBI HAKATITMBATHCS B TKAHSX.

bruogocTynmHOCTh 03HAYaeT CTENEHb, B KOTOPOW BEIIECTBO MPOHUKAET B
OpraHu3M U pacupeelisieTcsl B Kakyto-JIn00 00JacTh OpraHu3Ma.

buogoctynHOCTh 3aBUCUT OT (DPU3UKO-XMMHUYECKUX CBOWCTB BEIECTBA,
aHATOMMYECKUX U (PU3UOJOTHYECKUX OCOOCHHOCTEHW OpraHu3Ma, TOKCUKOKH-
HETUKH U TTyTH MOCTYIUICHHS B OPTaHU3M.

JlocTynmTHOCTH BEIIECTBAa B OPTaHU3M HE SIBIISIETCS 00s3aTEIbHON MPE/Io-
CBUIKOM €ro OMO0CTYIMHOCTH.

JlocTymTHOCTH BEIIeCTBA 03HAYAET CTENEHb, B KOTOPOU KaKoe-Ir0o0 Bele-
CTBO CTAaHOBUTCS PACTBOPEHHBIM WIJIM B Je3arperupoBaHHoOM Buzae. [lms moc-
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TYIHOCTH METAaJVIOB ATO MOHSTHE O3HAYAET CTEMNEHb, /10 KOTOPOW HOHHAs
yacTh MeTamuia (M°®) MeTauIM4eCcKOro COeIMHEHUSI MOXKET BBIACIUTHCS U3 OC-
TaJIbHOW YaCTU COEUHEHUS (MOJICKYJIbI).

Jlosst pe3opOupoBaHHBIX (pe30opOiusi — JATUHCK. resorbcion — morio-
1jar0) BEUISCTB YEpe3 aHAJOTMYHBIC MYTH MOCTYIUICHUS Y MPECTaBUTENCH
pPa3IMYHBIX BUJIOB KHMBOTHBIX BapbupyeT. OJHO M TO JK€ BEIIECTBO IIO-
pa3HOMY pacHpeessieTcsl B OpraHu3Max MpeICTaBUTENICH pa3IuyHbIX BUJIOB.

CnocoOHOCTh OpraHu3ma CBSI3bIBaTh KCEHOOMOTHUKU 3aBUCHUT OT:

a) coctaBa O€JIKOB KPOBHU;

0) KpOBOCHAOKEHUSI OTACIBHBIX OPraHOB 1 TKAHEH;

B) COJIEPKAHUS KUPaA B OpraHu3Me.

I') pACTBOPUMOCTH B BOJIE;

1) pa3Mepa MOJIEKYJ

€) aKTUBHOCTH (PEPMEHTHBIX CHUCTEM IO MECTYy IOCTYIUICHHsS (BcachiBa-
HUSI) B OPTaHU3M.

Bcneactsue 3Toro, He CMOTpsi Ha BBEJCHHE >KMBOTHBIM Pa3HBIX BHUIOB
OJIMHAKOBOM J103bl BEIECTBA, €r0 COJACpP)KAaHHE B OpPraHax-MUIIEHAX Yy ITHX
KUBOTHBIX OyJIET pa3IMYHBIM.

[Iporiecc, mocpencTBOM KOTOPOTO OPraHU3Mbl HAKAILJIMBAIOT TOKCUKAH-
ThI, U3BJIEKasi UX U3 a0MOTHYECKON (Da3bl (BOJIbI, MOUYBBI, BO3/1yXa) U U3 MUIIU
(Tpopuueckas nepenaya), MOay4Yus Ha3BaHUE OMOAKKYMYJISILIUH.

bruoakkyMymsitiusi 03Ha4aeT YUCTHIN pe3ysibTaT HAKOIUICHUs, TpaHchop-
Mally ¥ 3JIMMUHALIMY BEIIECTBA U3 OpraHu3Ma 4epe3 BCe MyTH MOCTYIUICHUS B
opraHu3Mm (To €CTh BO3/lyX, BOJIa, CEJJTMMEHTBI/TIOYBA U TMHIIIA).

[ToTeHnMan OMOAKKYMYJIAIIMU OOBIYHO OMPEACISAETCS MyTEM HMCIOJIb30-
BaHUs KOX(PUIIMEHTA paclpeIeieHUs OKTaHOJ/BoIa, OOBIYHO 0003HaAYaeMBbIi
kak log Kow.

CKOpOoCTh TOTJIOLICHUS JUNO(UIBHBIX COCIUHEHUN 3aBUCUT TaKXe OT
pa3Mepa BOJHOTO OpraHru3Ma, B YaCTHOCTH OT IUIOMIAU €ro MOBEPXHOCTU. Tak
KAaK COOTHOILIEHHUE MEXIYy IUIOMAIbI0 XKa0p M BecoM Yy 0oJiee KPYIHBIX pPbIO
OTHOCUTEJIbHO HUXE, TO y KPYIHBIX PbI0O KOHCTaHTa CKOPOCTH MOTJIOLICHUS
HUKE TI0 CPABHEHUIO C MEJIKUMU PbIOAMH.

broakkyMyJisiliusi oracHa Kak JiJIsi OpraHu3Ma - HOCUTENS, TaK Kak TpH
ATOM MOTYT JOCTUTaThCs MOPaKarol[Me KOHIIEHTPALMU B KPUTUUYECKUX TKAHSX,
TaK U JUIsl XUIIHUKOB, MUTAKOIIUXCS 3arPSA3HEHHBIMU OpraHu3MaMu.

buoakkymymsiiusi 00bIYHO U3MEPSIETCS B TIOJIEBBIX YCIOBUSIX JIMOO B YCIOBU-

AX CIIOKHBIX 3KCIICPUMCHTOB. Haunbonee akTuBHO OHa IMPOTCKACT B BOAHBIX Opra-
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HU3Max, rjae Kod(hGUIMEeHT HAKOTICHUS! 3arPsI3HUTEINEH 10 OTHOILIEHUIO K €ro CO-
JIEP’KaHMIO B BOJE MOYKET JOCTUTaTh 10°-10" u Gonee (Tabmn. 3).

Pexopancmenom B miane akkymyssinuu ssisierca JJIT. Tpu nonmaganuum JIIT
B Boay uepe3 1 munyty okosnio 50% simoxumMukatra copOMpYyeTcs BOJIOPOCIISMU
xnoperna. JIJIT oOHapykuBaeTcs B Kupe OalKaIbCKUX TIOJICHEW W MUHTBHHAX
Amnrtapktuasl. Hakorenne JIJIT B muIeBbIx HEMAIX OKa3bIBAET HETaTUBHOE BIIWS-
HUEC HAa UX KOHHEYHbIC 3BEHbS. Ha KaKIIOM 3BEHE NMHUINEBOM LEMH MPOUCXOIUT
yBenuuenue coaepxkanus 1T B cpennem B 10 pas.

Tabnuua 3
broakkymysinusi HSKOTOPBIX TOJITIOTAHTOB B OPTaHU3ME PhIO
BemectBo Paicrop
OMOAKKYMYJIALIKN *
JT 127000
TXI 39000
AIAPUH 6800
MEHTaxJIOPOEH30I1 5000
aenrtodoc 750
Tpuxio0eH30:1 183

*MakTop OMOAKKYMYJISILIIMM - COOTHOIIEHHWE KOHIICHTPAIMU MOJUTIOTAHTa B
TKaHSX pbIO U B BOJIC B COCTOSIHUU PABHOBECHSI.
B urore JI/IT npucyTcTByeT IOBCEMECTHO B I'PYAHOM MOJIOKE YEIOBEKA U
KUBOTHBIX.
buokoHIIeHTpaIus — Mpouece, moCpeICTBOM KOTOPOTO XMMHUYECKOE Be-
IIECTBO MPOHUKAET B BOJHBIA OpraHu3M W/WIHU aJcOpOUpPYyeTCs HA HEM B pe-
3yJIbTaTe KOHTaKTa C 3TUM BEIIECTBOM B BOJE, UCKIIIOUAs €ro MOMaJaHUE B Op-
TaHU3M C MUIIEH.
buokoHneHTpauus: xapakTepuzyeTcs KodP(PUIHEeHTOM OMOKOHIICHTpa-
uuu (KBK), koTopblii onpenenseTcs Ijsi CTallMOHAPHBIX YCJIOBUH, 1O (HopMy-
e:

KE[{:&

Ks , Tne K, — o01as KOHIIEHTpalldsl BEIIeCTBa B BOAHBIX Op-
raHvM3Max, BhIpa)KECHHAs B €IMHHUIIAX U3MEPEHUS MACChl CHIPOM TKaHM JJIsl BCE-
ro opranusMma, a K, — KoHlIleHTpalus Be1ecTBa B BOJIE.

Y muanii kosdduiment onokonuentparmu st [T v psana npyrux nHcek-
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Tuimao0B coctasui 10 690 000 (!!!), y kpeBeTok - 1500, y HEKOTOPBIX BUAOB PbIO -
1o 37 800. Ot 51000 B pagyxHoit popenu g0 154000 B neckape! B HeKoTOpbIX
uctounukax KbK nazpiBarot kordduirienrom ouonakoruienus (KbH).

Koy puuueHT OMOHAKOIIIEHHS 110 TSHKEJIBIM METaJllaM Y (DUTOIIAHKTOHA
BapbupyeT ot 10° 10 10”, mo monmuxnopuposansvM Gudermmam 1,7 10°.

BenmuunHa OMOJOTMYECKOTO HAKOIUICHUS 3aBUCUT OT TEMIEpPATyphl OKPY-
xarouien cpeapl. Tak OeH3MUpeH B ruApodroTe bepuHrosa nposivBa HaKariMBa-
eTcs ¢ KBH=2,9-103, B TeryioM Cpean3eMHOM MOPE MHTEHCUBHOCTh HAKOILJICHUS
BO3PACTACT B MSITh pas.

YuutsiBasi 00b1110€ pa3HOOOpa3UEe BO3ZMOKHBIX MOJXOJIOB K pacyeTy Kod(-
¢urmenta 6uoycwienus (KbY), nist olleHKH BEIIECTB MO KPUTEPUIO OMOHAKOI-
nenus BMecto KBY Hepenko HCIoNb3yIoT MoKa3aTesb, OTPaKAIOIMUNA TOTEHITH-
JIBHYIO CITOCOOHOCTh K OMOYCHIJICHHUIO.

[TpoayxTel MeTabom3Ma JI/[T B opranuszMax u B okpyskarorieit cpene (119
U JIp.) — BEIIIECTBA, HE MEHEE TOKCUYHBIC, HO B PsZIC CllydaeB — 0oJiee yCTONYH-
BBIC.

Ha onnom u3 xamudopHuiickux o3zep, rae AT npumensun st yHUUTOXKe-
HUSI KOMapoB, Mocie 00paboTKu ero coaep:kanue B Boje coctaBuiio 0,02 MKI/KT.
UYepes Hekotopoe Bpemsi B 1uiankroHe /[T ompenensics B koHueHtpauuu 10
MKI/KT, B TKQHSAX XMIIHBIX PbIO - 2700 MKI/KT, OTHI, TUTarOIUXcs priooi - 21000
MKT/KT.

To ectp coaepxanue IJIT B TkaHsIX NTHUIL
HE TOABEPIIIMXCS HEMOCPEACTBEHHOMY BO3-
JEUCTBUIO MECTUIUAA ObUIO B pa3 BHIIC YEeM B
BOJIE U B pa3 BBHIIIE YeM B OpraHu3Me pbIO
MPEIIECTBYIOIIEM 3BEHE MUIIICBOM LIETH

Puc.12 JAT

[Ipu uccnemoBaHuM 3KOCUCTEMBI 03epa Muuuran Obuia OOHApyKeHa clie-
nyromas rpaganua HakoruieHus /1T B nuieBbIX Hemnsax: B JOHHOM HIIE 03€epa
- 0,014 mr/kr, B pakooOpa3HbIX, TUTaIUXcs Ha aHe - 0,41 MI/KT, B pa3any-
HBIX pblOax - 3-6 MI/KT, B )KUPOBOM TKAHU YaCK, MUTAIOIIUXCSA ATON pbIOON —
cBbite 200 mr/kr.

B kuure Pamens Kapcon «MosuanuBass BeCHa» NPUBOAUTCS APYrou
npumep. st 60pbObl ¢ MEPEHOCUUKOM TOJIIAHJCKOM OOJIE3HU - BSI30BBIM 3a-
0osoHHUKOM Scolytes multistriatus, nepebs oopadateiBasin JIJIT. Yacte mec-
TULMAA TI0Tajajga B MOYBY, TJE €ro MOTrJIOIIalH J0XKICBbIC YePBU U HAKaIUIH-
BaJIM B TKaHAX. J[po3/pl, MUTAIONIHECS MPEUMYIIIECTBEHHO JT0XKICBBIMU YEPBSI-
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MU OTPaBJISIUCh. YacTh NTUIl OTHOJIa, y APYrUX HApyHIUiIach PernpoyKTHB-
Hasg (QYHKIUA - OHU OTKJIJIbIBAIM CTEpUIIbHBIC sililla. B pe3ynbrare, Ooproda c
3a00JI€BaHNEM JEPEBHEB MPHUBEIA K MOYTH MOJTHOMY MCUYE3HOBEHHIO IMEpETIET-
HBIX JPO340B B psane peruonos CIIIA.

B nocTuepHOOBUILCKHIT TTEPUO HA 3I0POBHE HACEICHUS OKA3bIBAJIO BIIMSI-
HUE yIoTpeOJieHHe TpUOOB U STOJ, 3arpsA3HEHHBIX PAAMOHYKIHAAMH. J[MKO-
pacTylIlKe AroJHbIE PaCTEHUS 06;/CJ'IOBI/IJII/I NOCTYIUICHUE B OPraHU3M >KUTENEH
0K0I10 25% 06iei akTHBHOCTH '~ Cs, COJZIEpIKAILENCS B pallMOHE.

buomarnugukanus 3KONMOUIIOTAHTOB

XHUMHUYECKUE BEIIECTBA MOTYT MEPEMENIAThCS M0 MUILEBBIM IETSIM OT Op-
raHW3MOB-)KEPTB K OpraHW3MaM-KOHCYMEHTaM.

[lepemenienue TUNO(PUIBHBIX BEHIECTB B TPOYUUECKUX LEMSIX, COMPOBO-
KJIAIoIeecs YBEJIMUYCHUEM KOHIIEHTPAIIMM TOKCUKAHTa B TKaHSAX KaXKJIOTO IO-
CJIEAYIOIETO Oprann3Ma, Ha3biBaeTcss Onomarnudukamueid. OcoOeHHO omacHa
OmomarHu@uKanus JJisi 4eJIOBEKa, BBHIMOJHSIOMIETO POJIb XUIIHHWKA BEPXHETO
YPOBHSL.

buomarnudukanus — npouecc HAPACTAHUS KOHIEHTPAUUM XHUMUYe-
CKOI'0 BellleCTBA C NMOBbIIIEHHUEM TPO(PUIECKOr0 YPOBHS B MUIEBOM IENH.

KoHIleHTpanusi OpraHuyecKux BEIIECTB OOBIYHO M3MEHSIETCS Ha €UHUILY
Macchl TUNUJ0B. broycuieHue aBisieTcs pe3yabTaToM Mepeadyu XUMUYECKOTro
BEIIIECTBA BBEPX 10 TpohUuecKou 1enu (puc. 8).

CKJIOHHOCTh PKOTOKCHUKAHTOB K OMOAKKYMYJISIIMUA 3aBUCHUT OT psifa (ak-
TOPOB:

a) CTENeHM JUNO(UIbHOCTH BEIIIECTBA;

0) OT JIMTEIBLHOCTU MEPCUCTUPOBAHUSI KCEHOOMOTUKA B cpene. bricTpo
ANIMMUHUPYIOLIMECS BEIECTBA, KaK MPaBUIIO, HAKAIUIUBAIOTCS B OpraHuU3ME B
MEHBIIUX KoJinuecTBax (Tad.4).

Kpome Toro, moriyoiieHre BEHIeCTB Y PhIObI PEryJIHPYETCs] TOKOM BOJbI
yepe3 xkabpel, nuddysueit yepe3 BogHble MU(PPy3UOHHBIE CIIOU KaOEPHOTO
AIUTENNS, MPOHUKHOBEHUEM Yepe3 KaOCpHBIM SMUTEIUN, CKOPOCTHhIO TOKa
KPOBHU uepe3 >ka0phl U CBA3BIBAIOIICH CIIOCOOHOCTHIO KOMIIOHEHTOB KPOBH.

MHorue nuno(uiabHbIe BEIIECTBA CKIOHHBI K COPOIMU Ha MOBEPXHOCTSIX
Pa3IMYHBIX YaCTHIl, OCAXIAIOUIMXCS U3 BOJbI M BO3JyXa, YTO CHUXKAET UX
ouonoctynHocts. Hanpumep, copOuusi OeH3MUpeHa T'YMUHOBBIMH KUCJIOTAMHU
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CHUXAET CIIOCOOHOCTh TOKCHKAHTAa K OMOAKKYMYJISIIMM TKaHSIMHU PbIO B TpH
pasa.

I vr/rr

| MKT/ KT

0,001 MKET/KT

s

Puc. 13. [lepemernieHue nomxiopupoOBaHHbIX OM(PEHUIIOB O MUILEBOH 1IETH

AKTUBHO TiepeMeIaeTcs mo TpPOPUUECKUM MEMNsIM MHCEKTULIU]T TOKCca(eH,
UCMOJBb3yEeMbIN JJIsl OOPHOBI C BPEAUTEISIMU CaxapHOUW CBEKJIbI, TOpOXa, C KOJO-
paznckuM KykoM. OH JUIUTENIHOE BPEMsI COXPAHSETCS B TTOYBE, €r0 COACPKAHUE B
nouBax paznuuHbix parionoB CIHIA konebnercs ot 3 mo 2832 HI/r cyxoro Beca
nouBklI (B cpeaneM 149 Hr/r).

Msico XUIIHBIX BUAOB PBIOBI, KaK MPABHJIO, OOJbIIE 3arpsi3HEHO pTYThO. K
ATUM BHUJaM PHIObI OTHOCHUTCS Makpenb, IIyKa, aKyja, Med-pbioa, Oappakyna,
OO0JIBILION TYHEIl U MAPJIUHB.

Tabnuua 4
Peanbhbie U pacueTHbIC 3HaUCHUS (aKTOpa OMOAKKYMYJISIITUU
HEKOTOPBIX TOKCHKAHTOB B TKaHAX PbIO

5 DakTophl

CLICCTBO NHTEHCUBHOCTD 6HQaKKyMy JISIITAU
Ouotpanchopmarn PacuetHblii |PeanbHbiv

XJIOp1aH HU3Kast 47900 38000

[1Xb HU3Kas 36300 42600

MUPEKC HU3Kas 21900 18200

MeHTaxJI0(PeHo BBICOKASI 4900 780

2,3 ninopomnponmidocdar BrICOKas 4570 3
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Konnentpanuu tokcadeHa B BOJHBIX OPraHU3Max BBICOKM BO BCEM MHpE: B
pri0ax 3anmuBa Cesroro JlaBpenTus (Kanaga) comep:xanue TokcadgeHa COCTaBIIsIeT
28 MI/KT kupa, y pel0 bantuku — 6 Mr/kr xupa. Konnentpaius TokcadeHa B
cenbau CeBepHOro Mops paBHa 1-4 MKI/KT CBIpOTO Beca, Y KUTOB 3ajiiBa CBSATOTO
JlaBpenTust 23 mr/kr, y nenbduaoB CeBepHoro mMopst 19 mr/kr ceiporo Beca. Y
pbI0 TOKCad)eH BBI3BIBACT MOBPEKACHHUS MO3BOHOYHUKA. [103BOHKM CTaHOBSATCS
OYEHb XPYIKUMH U TIPU PE3KOM ABMKEHHUHM JIETKO JIOMAKOTCSI, UTO TPUBOJIUT K I1a-
payindy 3aJHel 4acTu Teja U TUOeu phIO.

B opranusm uenoBeka TokcadeH B OCHOBHOM MOMAaAaeT ¢ puidoil. B nenb
OH MOET MOJy4YuTh A0 2,8-5,6 HI/Kr TokcadeHa. B mociennue rojapl Tokca-
(den oOHapyxkeH B TpyaHOM MoJioke >xeHIuH Ounnsaauu, Huaepnanmos
(0,05-0,07 mr/kr Beca xxupa) u Hukaparya (10 68 MI/KT )xupa).

Oco0y10 omacHOCTh B IUIAHE HAKOIUICHUS B OKpYKaloIIeH cpene mpei-
CTaBJISIET Iep(PTOPOKTAHOBBIN CcyJibdaHat (puc.14).

Puc.14 Kanuiinas coib nep@TopoKTaHOBOTO CyJib(haHaTa

Kunerndyeckuii mokazareib OHOKOHIIEGHTpAllUM TEepTOPOKTAHOBOTO
cynb(paHaTa B cuHexkabepHuKe Lepomis macrochirus) coctaBisieT 2796. B pa-
nyxxHou ¢openu Oncorhynchus mykiss crenenb OuokonneHtpanuu [1OOC B
neveHu U xkuakoi yactu muM@sl coctasiseT 2900 u 3100, cOOTBETCTBEHHO.

[ToBBIIICHHBIN YPOBEHBb COJIEpKaHUS TMEPPTOPOKTAHOBOTO CyJib(haHaTa
OTMEUYEH B OpraHM3Me KPYIHBIX XHUITHUKOB. B 3amajgHoM cekTtope ApPKTHUKHU
KOHEYHBIM HAKOIHUTEJIEM PaJUOHYKIINUIOB M TSHKEIIBIX METAJIOB SIBIIIETCS Oe-
JIBIA MEJIBE/Ib, Y KOTOPOT'O HAPYIIAETCs MOBEACHUE U CHUXKAETCSI CIIOCOOHOCTh
K pa3MHOXKeHHIO. Tak, B medeHu OenbIX MenBeaei conepxanrue nephTopoKTa-
HOBOT'O CyJib(haHaTa MPEBBINIAECT YPOBEHb BCEX APYTUX H3BECTHBIX OTIAEIHLHO
B3STHIX OPTaHOTAJIOTCHHBIX BEIECTB.

cl, CI B 1955 rony Ha octpoBe bopHeo mjs O00pbOBI €
¢l xomapaMu-TIepeHOCYMKAMU MaIsSpPHUU UCIIONbL30Ba-
“ adaapuH (puc. 15). 3aboneBanus majsapuei

A _'J\C YAaJ0Ch JIMKBUIUPOBaTh. OJHAKO OT IMAJIAPUHA
N/ Ci MOrMOJIM 1 MHOTHE HACEKOMBIC, BXOJIMBIIIHNE B pa-

C
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Puc. 15. dusnapun [IMOH AIEPHUIl. 3aTeM MOTUOIU KUBIIKE B JIOMaX
MaJieHbKHE simepulibl. [lociae 3Toro Havamu ruod-
HYTb KOIIIKH, MIOCBIINE MEPTBBIX SIIEPHLL.

DTO NPUBENIO K PA3MHOXKEHUIO KPBIC — MIEPEHOCUYUKOB 0J10X. Haj octpoBoM
HaBHCJIa yTPo3a YyMbl, IEPEHOCUMKOM KOTOpOM ObLIM Os1oxu (Tadi.5). Kpome to-
ro, Ha OCTPOBE HAYaJIU PYIIUTHCS KPBIIIN JIOMOB, C/I€TIAaHHbBIE U3 JINCTHEB, YTO ObI-
JIO CBSI3aHO C TMOEJBI0 OC U JIPYTUX HACEKOMBIX, MUTABIIMXCS T'yCEHUIIAMH, T10-
BPEXKIABIINX JIMCThS, MOKPHIBAIOIIKE KPBIIIK. J1Jis mpepbIBaHUs Kackaja MaTojo-
TMYECKUX PEaKIUil MPUIUIOCh COPOCUTh Ha OCTPOB Ha MAapaIlioTax 310POBBIX
KOIIICK.

Tabnuma 5
Coneprxanne AUAJIpUHA B TPODHUUECKOM IIeNU Ha 0cTpoBe bopHeo
3BeHO MHUILEBOM IICIH KoHienTpauus qusinapuHa
(B OTHOCUTEJIbHBIX €IMHUIIAX)
Komapsel, MyxH, TapakaHsl ||

Smepurst 10

Komku 100

[TokazarenbHa OMomarHudukanus AUAIpUHA B NUIEeBoi nenu. Mccie-
NIOBAHUs, MPOBEICHHBIE B balTUiiCKOM MOpe, MOKa3alii, 4TO KOHUECHTPAIUs
JURJIJIPUHA B 300IUIAHKTOHE cOCTaBisiia 21 HI/r kupa, TOr/la Kak B KOHEYHOM
3BEHE MUIIEBOM 1I€TU - CEIbJIU, OHA Obla paBHa 121 HI/T xupa.

JIMpnpyuH MPOHUKAET B OPraHU3M JKMBOTHBIX TakKKe yepe3 Koxy. Tak, B
JIOHOHCKOM 300MapKe 3a HECKOJILKO JIET TIOTUOIU BCE COBBI, B TKAHSX MEUYEHU U
MO3ra KOTOPBIX OOHAPYKWIN AUAJAPUH. BBISICHUIOCK, 4TO B OPraHU3M COB JIUAJI-
JpUH TIOMAJall ¢ MUIIEH B BUJE OENBIX MBIIIEH, COJAEPMKABIIMXCS HAa 3arps3HEH-
HBIX JUAJIIPUHOM onuikax. Hakomnueiieecs B MIKypKax U BHYTPEHHUX OpraHax
MBIIIIEW BEMIECTBO BBI3BAJIO OTPABIICHUE COB.

B neBsiHOCTBIX Tofax B OEIBIUMCKUX MSICONMPOAYKTaX ObUTM OOHAPYKEHBI
JTMOKCUHBL. MICTOUHMKOM MX OBUIM KOpMa, 3arps3HEHHbIC OTPaOOTAHHBIM TEXHU-
yeckuM MacyioM ¢ npumecamu [IXb u TMOKCHHOB, B JaJIbHEUIIIEM MEPEKOYEBAB-
IIME HE TOJBKO B KYPSTUHY, HO U SIHIIA.

He meHbIIyt0o omacHOCTh MPEACTABISIET JIMHIAH (Y-U30MEp TeKCaXJIOPIHUK-
JIOTeKcaHa), Mepuo/l MoJIypacmajia KOTOPOro B MOYBE COCTABJISAET JBa T0/ia, B BOJIC
ot 1,2 no 19 ner (B 3aBUCMMOCTH OT TemmnepaTypsl). DoToaerpaaius JUHIaHA
HE3HAYuTeNIbHA, a TepUuoJ Modypacmnaaa B arMocdepe coctaBiser 2,3-13 gHEi.
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HakorieHne mMHIaHa OTMEYEHO BO BCEX TaKCOHOMHMUYECKHMX TPYIIax: OT pacTe-
HUW ¥ BOJAOPOCIICH JI0 MO3BOHOYHBIX KUBOTHBIX. KoadduimeHT ero OMOKOHIICH-
Tpaluu B YCTpHIlaX, JaQHUSIX U OTACIbHBIX BUJIaX pbl0 cocTaBisieT oT 43 o 4240
B 3aBUCUMOCTHU OT COZACP KaHUs JIUNHUI0B B opranuzMe. OH 0OHapy>KE€H B MOPCKUX
NTUIAX, pblOe U MieKonHuTarImMX ApkTuku. CoaepkaHUE JUHAAHA B MOPCKHUX
MJICKOTIMTAIOIINX SKBHUBAJCHTHO WJIM JIa)K€ IMPEBBIIIACT YPOBHH IOJHUXJIOPHUPO-
BaHHbIX Ondenunos u JJIT.

broakkymymsiuss MOXKET JIe)KaTh B OCHOBE HE TOJBKO XPOHHWYECKUX, HO M
OTCPOYEHHBIX OCTPBIX ToKcHueckux 3dexToB. [Ipu ObicTpoii otepe xupa, B KO-
TOPOM HAKOIUICHO OOJIBIIIOE KOJIMYECTBO BPEIHOIO BEIIECTBA, HAOIIOIAETCS BhI-
XOJI TOKCHKAaHTa B KpOoBb. MoOWIM3aIMs )KUPOBOM TKAHU Y KUBOTHBIX HEPEIKO
OTMEUAEeTCs B MEPUOJ PA3MHOKCHHS, ITO3TOMY B 3KOJIOTHYECKH HEOJIArornoryy-
HBIX PETrMOHaX MNP JOCTHKEHUH KUBOTHBIMH ITOJIOBOM 3pPEIOCTH MOXKET BO3HH-
KaTb MacCcOBasi THOCIb JKUBOTHBIX.

Croiikve MoJUTIOTAHTHI TIEPEIAt0TCA TOTOMCTBY: Y IITUILL U PBIO - C COACPKU-
MBIM JKEITOYHOTO MEIKa, Y MJICKOIUTAIOIINX - C MOJIOKOM KOPMSIIEH MaTepH.
Taxk B Tpy/IHOM MOJIOKE >KCHIIIUH KOPEHHBIX HAPOJOB APKTUKU OOHAPYKEH JIMH-
naH. Y OTOMCTBA pa3BUBAOTCS A((PEKThI, HE MPOSIBIISIFOITUECS Y POAUTEIICH.

BKOTOKCI/IKOI[I/IHaMHKa

DKOTOKCUKOJUHAMUKA - Pa3/iesl SKOTOKCUKOJIOTHUUH, PacCMaTpPUBAIO-IITUAN
KOHKPETHbICE MEXAHU3MBbI Pa3BUTHUS U (POPMBI TOKCHMUYECKOTO MPOIECCa, BbI-
3BAHHOTO JICICTBHEM YKOTOKCHKAHTOB Ha OMOIIEHO3 W/WJIM OTICIbHBIC BHUJbI,
€ro COCTaBJISIIOIINE.

TOKCMKOJMHAMUKA — HAyKa O B3aMMOOTHOIIEHUHA TOKCHUYHBIX BEIIECTB C
OpraHaMU-MMIICHAMH  WJIM  TKAHEBBIM  peuentopoM W (U3UOJIOTO-
OMOXMMHUYECKHUX MEXaHU3MaxX UX JICHCTBUSI.

IKOTOKCHUYEeCKHEe IPPeKThI

B cooTBeTcTBUU € MpECTaBICHUEM 00 YPOBHSIX OpraHU3ALMU 3KOTOKCH-
yeckue 3P HeKThl paccMaTpPUBAIOT:

- Ha YpOBHE OpraHu3Ma (ayT3KOTOKCHUYECKHE) - MPOSIBISIOIIMECS CHHXKE-
HUEM YCTOWYMBOCTH K JAPYTHM JEUCTBYIOIIUM (PAaKTOpaM CpeJibl, TOHUKEHUEM
aKTUBHOCTH, 3a00JI€BaHUSIMU, KaHIIEPOTEHE30M, HAPYIICHUSIMU PEIPOTyKTHB-
HbIX (YHKIWNA, THOEIbI0 OpraHu3Ma U T.1.
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- Ha ypOBHE MOMYJSALMH (IEMIKOTOKCUYECKHUE) - MPOSBISIONINECS THOe-
JIBIO TIOMYJISILIUU, POCTOM 3a00JI€BAEMOCTH, CMEPTHOCTU, YMEHBIICHUEM POXK-
JA€MOCTH, YBEIIMUCHUEM YHUCJIA BPOXKJACHHBIX €(PEKTOB pa3BUTHUsI, HAPYIICHU-
eM JieMorpauyeckux XapakTEpPUCTUK (COOTHOIIEHHUE BO3PACTOB, IMOJIOB U
T.J.), ©3MEHEHUEM CPEJIHEH MPOAOJIKUTEILHOCTH XU3HU. COCTOSHUE MOIYJIsi-
MU, OLICHUBACTCSA KOJIUYECTBOM (J10JIei) ocolel, y KOTOPHIX BO3MOXKHO MPO-
SABJICHUE MPU3HAKOB MHTOKCHUKAIMU, PACIPEACICHUEM COJACPKaHUsI TOKCHYE-
CKHX DJIEMEHTOB B OpPTaHU3MaX, COCTABJISIONIUX MOMYJISAINIO, T0JIe B HEl 1o-
paXEHHBIX 0COOEH.

- Ha ypOBHE OHOreoneHo3a (CMHAKOTOKCHUUECKHUE) - MPOSIBIISIIOIIAECS U3-
MEHEHHEM TMOMYISIUOHHOTO CIEKTpa 1€HO03a, BIUIOTH JO HCYE3HOBEHUS OT-
JICBHBIX BUJIOB U TOSBJICHUSI HOBBIX, HE CBOMCTBEHHBIX JaHHOMY OHOIICHO3Y,
HapylIEHUEM MEKBHUOBBIX B3aUMOOTHOILICHUH.

JKOTOKCHUYECKHE

apdeKTbl

\_J AVTIROTORCHUECKIIE _l O emM3KOTOKCUYecKue 4 CUH3KOTOKCHYeCcKue

B 3aBucHMMOCTH OT HPOJOJDKUTEIBHOCTH JIEMCTBHS IKOTOKCHKAHTOB Ha
HKOCUCTEMY PaA3JIMYaIOT OCTPYIO U XPOHUYECKYIO SKOTOKCUYHOCTD.

[Ipy oOlLIEHKE 3KOTOKCMYHOCTH JIMIIb OJHOTO BEIECTBA B OTHOIICHUU
MpeJCTaBUTENICH TOJIBKO OJTHOTO BHJIA KUBOTHBIX MCIOJB3YIOT KaueCTBEHHBIC
M KOJUYECTBEHHBIC XapaKTECPUCTUKHU, MPHUHATHIC B KJIACCUYECKON TOKCHUKOJO-
TUH.

Opnako B 0ojiee CIIOXKHBIX CHUCTEMAax KOJIMYECTBEHHO OIEHUTH SKOTOK-
CUYHOCTb HE MPEJICTABIACTCS BO3MOXKHBIM, ITOATOMY OHA XapaKTePHU3yeTCs ye-
pe3 MOHSITUSI «OMMACHOCTHY WUJIA «IKOJIOTUYECKUN PUCKY.

DKOTOKCUYHOCTD - 3TO CIOCOOHOCTh KCEHOOMOTUYECKOTO MpOoduIIs cpe-
IIbl BBI3bIBATh HEOJIAronpuaTHbie 3 PEKThl B COOTBETCTBYIOIIEM OMOIIEHO3E.

B Tex ClIydasaX, KOorJa HAapymCeHUC CCTCCTBCHHOI'O KCEHOOMOTHYECKOTO
HpO(l)I/IJISI CBSI3aHO C M30BLITOYHBIM HAKOIUIEHHEM B Cpcac JIMIIb OAHOTI'O ITOJIIIO-
TaHTa, MOKHO YCJIOBHO I'OBOPUTD 00 PKOTOKCHYHOCTHU TOJIBKO 3TOT'O BCIIIECCTBA.
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OcTpast 3KOTOKCHYHOCTh

OcTpoe TOKCHYECKOE JICHCTBHE BEHIECTB HA OHMOLIEHO3 MOXET SIBUTHCS
CJICACTBUEM aBapuil M KaTacTpod, COMPOBONKIAIOUIUXCS BBIXOAOM B OKpY-
KAIOIIYI0 Cpely OOJIBIIOTO KOJIMYECTBa TOKCUKAHTOB.

[Ipumep octpoit skoJoruyeckoit karactpodsl npousoiien B Mpake. Ilpa-
BUTEJILCTBOM ObLIa 3aKyIlJIEHa B Ka4eCTBE IOCEBHOIO MaTepuajia OoJiblas
napTus 3epHa, 00pab0TaHHOTO PTyThcoaepKamuM QyHruIuaoM. O1HAKO MPOo-
TPaBJICHHOE 3€PHO CIy4YailHO OBUIO MCIIOJIB30BAHO JIJIs BBINIEYKH XJjeba, B pe-
3yJbTaTe OTPABUIIOCH OoJiee 6,5 THIC. YEIIOBEK.

B 2000 roay Ha ogHOM M3 PYMBIHCKUX HPEANPHUATHI MO HA0ObIYE JIparo-
IIEHHBIX METAJUIOB MPOM30IIUIA YT€UYKA CUHUJIBHON KHUCJIOTHI U IIUMAHUACOICP-
KaIUX TPOAYKTOB, OTPABUBIIMX BCE KHUBOE HA MPOTSIKEHUU COTEH KUIJIOMET-
POB BHU3 110 TEYEHUIO peku JlyHai.

B mae 1988 roma na Kaciuu moru6s10 nmopsijaka mMujiinona ntuil. Cpeau
HUX Mpeodsagaid MOPCKUE U PEUYHBIC YTKH, KYJIUKU U 4Yaiku. [IpuyuHoN ru-
O0enu Tl ObLIO BO3JIEUCTBUE XJIOPOPraHUYECKUX COCAUHEHMH, COJIepKaHUE
KOTOPBIX B TKAHSX IMPEBBIIATIO MAKCUMAJIBHO JOMYCTUMbIE YypOBHU B 7-1200
pas.

BenuuaiimyuM sKoJIOrHYecKUM O€ICTBUEM SIBJISICTCS HMCIOJIb30BaHUE XH-
MHYECKUX BEIIECTB C BOCHHBIMU LEJIsIMUA. KpyITHEHIIen 3K0JI0rnuecKon Kara-
ctpodoit o6epuynucy 6omOapaupoBku benrpana. B pesynbrate paszpyiieHus
TOJIBKO OJHOTO HedTenepepadaThIBAIONIETO 3aBOJla B BOAY IOMNAJO CBBIIIE
1400 T monomepa Bunmixsiopuaa, 1000 T stiwienxnopuaa, ot 4 10 S T PTyTH.
SnoButoe 00J1aKO M TOKCHMYHAs BOJA JOCTUIIIM TEPPUTOPHUI COMPENEIIbHBIX
rocyJapCTB, BbI3BaB HAPYIIECHHUS BOJHBIX M HAa3eMHBIX dKkocucteM CeBepHOM
I'peunu u roro-3anagHou PymbiHum.

OcTpoe TOKCUYECKOE ACHCTBUE CMECH TOKCUKAHTOB CTAJI0 MPUYUMHOU OTCPO-
YEHHOU rrbey MOopakKeHHbIX OT HOBOOOPA30BaHUI HE TOJIBKO MECTHOT'O Hacee-
HUA, HO U BoeHHocyx)amux HATO, npuHMMaBIIMX y4acTHUE B 3TOM BapBapPCKOM
OTepaLHH.

[Toctpanain u >xuBoTHBIN Mup. B CrioBeHNM HAOII0aETCs PE3KOE YBEIIMUEHUE
CMEPTHOCTH TTHII, IPUYEM YacTO MPUYMHON UX THMOETU CTAHOBSTCS OIMyXOJIH, B
MecTax 60MOapAMPOBOK UCUE3IIM NTEHIbI MHOTHUX BUJIOB.

B nepuoa BoitHbl Bo BeeTHame B 1961-1973 rr. CIIIA B KauecTBe 3KOJIOrHYE-
CKOTO OPY>KUSI TIPUMEHWIM TepOUIIHIbI, B Pe3yJIbTaTe yero moruomm 568 Teic. ra
Jeca, ObUTM CHUIIBHO TTOBpEkIeHBI S600 ThIC. Ta Jeca, yHUUTOXEeHO 364 ThIC. Ta 1o-
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ceBoB. “‘Omnepanus Panu XsHA” 3aBeplIniach YHHMUTOKEHHUEM PACTUTEIILHOCTH,
COITPOBOK/IABLIMMCS 3PO3UEN WM 3apaCTaHUEM MECTHOCTU PYAepajibHbIMU pac-
TeHusiMd. Ha ydactkax, 00pabOTaHHBIX TepOUIUAAMHU, PE3KO CHU3WINCH YHUCIICH-
HOCTb Y BUJIOBOE pa3HOOOpa3He pacTECHUIL.

bombexxku B AdranucraHe HapylIIv MyTH MUTPALIMW TIEPEIETHBIX MTHII.

XpOHI/I‘leCKaﬂ IKOTOKCHUIHOCTDb

B GosbmMHCTBE CclTydaeB CHEIMAINCTHI CTAIKUBAIOTCS CO CIy4YasMU XPO-
HUYECKON SKOTOKCHUYHOCTH, BO3HUKAIONUMU TIPU JTUTEIHHOM BO3JICHCTBHUH
BPEAHBIX BEHIECTB B OTHOCUTEIBHO MaJbIX KOHIEHTpanusax. CyliecTBYrOT
SITBI, BBI3BIBAIOIIME TOJIEKO XPOHUYECKUE OTPABIICHHUS, TaK KaK KOHIICHTPAIUH,
MPUBOJSIINE K OCTPOMY OTPABIICHUIO, MPAKTUYECKH HEJIOCTHUKUMBI.

C XpoHHYECKON TOKCUYHOCTHIO BEIIECTB CBs3aHbI cyOJieTalibHbIe d(Pdek-
ThI, MPOSIBJISIONINECS HAPYIICHUEM Pa3MHOXKEHHUS, SHIOKPUHHOM MaTOJOTHEH,
MOPOKAMH PA3BUTHS, CCHCUOMIIM3AITUEH U T.I.

Bo3HUKAIOT XpOHWYECKHE OTPABICHUS BCJCACTBUE MAaTEPUATBHOW WIIH
(GYHKIIMOHATHHOU KyMYJISIINH.

BripaxeHHOCTh TOKCHYECKHX A(PGEKTOB 3aBUCHT OT YPOBHS HAKOILICHUS
TIOJUTIOTAHTOB. Tak, HampuMep, Melb U HUKEIIb B HEOOJBIINX KOHIICHTPAILIUSAX B
KOCTSIX PBIOBI BBI3BIBAET C1a00€ UCKPHUBICHUE TIO3BOHOYHUKA. boee cyiiecTBeH-
Hoe conepxkanne Cu 1 Ni ' BEI3BIBACT CpacTaHME MO3BOHKOB; TAKasl e KOHIICH-
TpaIs B PYTUX OpraHax MOXKET MPUBECTH K OTCYTCTBHUIO TUIABHUKA UJIH ITUPPO3Y
TICUCHTI.

OyHKIMOHAIBHAS KYMYJISIUS CBOMCTBEHHA KCEHOOMOTHKAM, BIIHSIIOIIMM Ha
JEATEIbHOCTh IICHTPAIbHON HEPBHOM CUCTEMBI, U, KaK TPABUIIO, CBUACTEIHLCTBYET
O BBICOKOW YYyBCTBUTEIHLHOCTH OpPraHM3Ma K TaKkWM BemIecTBaM. PesymbTaTom
(YHKIIMOHATBHOW KyMYJISIIIUN SIBJISIETCS] HAPYILICHUE TICUXUKH TPH XPOHUUECKOM
AJIKOTOJIU3ME Y HApPKOMaHUMU. ATMKINYECKUE YTICBOAOPOAbI (ITHIICH, MEHTaH
U Jp.), aJKWITAIOTeHUAbl (XJI0pOo(POpPM, YETHIPEXXJIOPUCTHINA YTIIEPO, JUXIIOP -
U TPUXJIOPITaH), AJIKOTOJIH, (UPHI, KETOHBI, aTbJICTUABI 1 HUTPOCOSAUHEHHUSI, TIO-
najiasi B BOJOEMbI CO CTOYHBIMU BOIaMH, BBI3BIBAIOT Y PhIO aHECTE3HIO.

[posiBiieHUsT AEUCTBHUSI IKOTOKCHUKAHTOB HA OPTaHW3M MOTYT OBITh CAMBIMH
Pa3HOOOpPA3HBIMU U TIPU OTMPENIEICHHBIX YPOBHSIX WHTCHCUBHOCTH BO3JECHCTBUS
OKa3bIBAIOTCSI IOCTATOYHO CHEM(DUIHBIMHE TSI IEHCTBYIOIIETO (haKTopa.
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MexaHu3Mbl YKOTOKCHYHOCTH

MexaHu3mbl AEHCTBUSA XUMMUUYECKUX BEIIECTB HA KUBYIO MPUPOY J10CTaA-
TOYHO CJI0KHBI. BO3MOHBI pa3iuyHbIe BAPUAHTHI.

1. IIpsimoe AeiicTBHE TOKCUKAHTOB, NIPUBOAALIEEe K MACCOBOI rudesin
npeacTaBUTeeid YYBCTBUTEIbHBIX BHI0B.

[IpsiMoe necTBHE - 3TO HEMOCPEACTBEHHOE MOPAKEHUE OPTraHUu3MOB OII-
peIeICHHON MOMYJISIIIUY WM HECKOJbKUX MOMyJIsni (OMOIeH03a) SKOTOKCH-
KaHTOM WJIM COBOKYIHOCTBHIO SKOTOKCHKAHTOB JIAHHOTO KCEHOOMOTHYECKOTO
npoQuIst Cpebl.

[Ipumenenue 3PQHEKTUBHBIX MECTUIIUIOB MPUBOJUT K MacCOBOW THOEIH
BpeAUTENICH: HACEKOMBIX (MHCEKTUIUIbI) WM COPHSKOB (repOuninani). Ha stom
AKOTOKCHUECKOM A((DEKTE CTPOUTCS CTpATErHs UCIIOIH30BaHUS XUMUKATOB.

OpHako B psijie Cly4yaeB OTMEUAIOTCSl COMYTCTBYIOIIME HEraTHBHBIC SIB-
JeHus, kak Hanpumep, B [lIBeruu B 50-60 rr., T/1€ 17151 00paOOTKU CEMSH 3€p-
HOBBIX KYJIBTYP MCIOJIb30BaJId METHWIPTYThAULIMaHAMKU. KoHLIEHTpaus pTy-
TH B 3epHE cocTaBiisuia 0osee 10 mr/kr. CkieBbIBaHHE TTPOTPABICHHOTO 3€pHA
NTUIIAMHU TIPUBENIO K MaccoBOM rubenu (a3aHoB, royiyoei, KyponaTok U JApy-
I'MX 3€PHOSIAHBIX TIEPHATHIX OT XPOHUUYECKON MHTOKCUKAIIMU PTYThIO Yepe3 He-
CKOJIBKO JICT.

MaccoBas ru0enb IMOJE3HBIX HACEKOMBIX OTMEYajach IMPU KOHTAKTE C
repouruaom "Paynganom". Ilpu 3TOM B HaMOOJIbIIEH CTENEHU CTpaJaiiu: Ia-
pPa3sUTHPYIOIAs 0ca, 371aToria3ka U 00XKbsl KOPOBKa.

B ceBeproit KanudopHun Ha MIIEHUYHBIX MOJISIX MOCIE MX 00pabOTKH
"PaynpanomM" cokpartwiach YMCJIECHHOCTh OOJIBIIMX >KYXEJHIl, HE BOCCTAaHAB-
JUBaBIIAsICs B TeyeHUE 28 aHEW. AHAJOTMYHOE SIBJICHUE ObUIO OOHAPYKEHO
pu 00pabOTKE JKUBBIX U3rOPOICH B AHIJIMH.

[Ipumepom BeliecTBa, OKa3bIBAIOIIETO MPSIMOE TOKCHYECKOE JCHCTBUE HA
MJIEKOITUTAIOIINX, ABJISIETCA KAAMUN, BBI3bIBAIONINM MMOPAKEHUE JIBIXATEIIbHOU
Y MIMMYHHOM CHCTEM, MTaTOJIOTHIO TTOYEK U KAHIIEPOTCHES.

[Ipu oreHKe PKOJOTHYECKOM 0OCTAHOBKM HEOOXOJAMMO UMETh B BHIY, UTO
YYBCTBUTEJIbHOCTh PA3JIMYHbIX BUIOB OPraHM3MoOB K XUMHYECKHM Bellle-
CTBAM HHAUBUAYAJbHA. [[03TOMY MOsIBIICHHE MOJUTIOTAaHTAa B OKPY KarOIICH
cpele JaXke B MaJIbIX KOJIMUECTBAX MOXET OBITh MaryOHBIM ISl TIPEJCTaBUTE-
Jel HanboJiee YyBCTBUTEIBLHOIO BU1a. Tak, XJ0pua CBUHIA yOUBaeT nadHUM B
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TEUEHUE CYTOK IPHU COAEPKaHUM €ro B BojJie Ha ypoBHE okoso 0,01 mr/a, ma-
JIOOMACHOM JJIsI IPEACTABUTENIEH IPYTUX BUIOB.

becno3BOHOYHBIE BUJIbI, TAKHE KaK MHOTOIIETUHKOBBIE YEPBHU, HACEKO-
MbIE M pakooOpa3Hbie, 00jee UyBCTBUTEIbHBI K TOKCHYECKOMY JIEHCTBHUIO
XpoMa, 4eM MO3BOHOYHbIE, HanpuMep pbiobl. Eciu LDs Cr'® m1s 6GOKOILTaBOB
BappupyeT B npeaenax 0,067 -59,9 mr/n, To as TonctonodukoB LDs, mecTu-
BAJICHTHOTO XpoMa cocTtasisieT 17,6-249 mr/m.

B nocnennne roapl npsiIMOE TOKCHYECKOE JEUCTBUE 3arPSI3HUTENIEN HA Op-
raHu3Mbl BCTpeyaeTcs Bce peke. Yalne pa3BUBAIOTCA aIOOMOTHUYECKHE CO-
CTOSIHUA.

Annoouos (allobiosis) - W3MEHEHHE XapaKTepa peakiuii opraHu3Ma mpu
M3MEHECHUHU BHEITHEH CPEJIbl.

K aimno6ruoTrnueckuM COCTOSTHUSIM OTHOCST:

- MIOBBIIIICHNE YYBCTBUTEIHHOCTH K MH(PEKITUY;

- aIJIepPTU3allii0 OpPTaHW3Ma M TOBBIIMICHUE YYBCTBUTEIBHOCTU K KCEHO-
OMoTHKaM;

- MIOBBIIIEHNE YYBCTBUTEILHOCTH MOKPOBHBIX TKAHEH K CBETY;

- U3MEHEHHUE CKOPOCTH METa00JIn3Ma KCEHOOMOTHUKOB.

Hawnbosnee cepre3nas mpodiiema - NopakeHUsi UMMYHHOM CUCTEMBbI BbI3bI-
BaOIIME CHIKCHUE YCTOMYMBOCTH OpPraHu3Ma K JCHCTBHIO paHEe HE OMACHBIX
JUISL HUX BO30yauTesel HHGEKIUU U TIp.

B 30He BiausiHUS BBIOPOCOB, COJEPKAIIMX COCAMHECHUS HUKEIS U XpoMma,
pBIOBI OOJIee MOIBEPIKEHBI MTapa3uTaAPHBIM U MHPEKITMOHHBIM 3a001eBaHusAM. K
npuMepy, B HeOJaronosydyHoM Bosrorpajackom BOAOXPAHMIIMIIE MOSBIISICTCS
CyJlak, MOpa)kKeHHbIN aAepmMaToPuOpocapkoMoil. ¥ 0OCETpOBBIX, OOUTAIONINX B
3arpsSI3HEHHON BOJIE, OTMEYAIOT PACCIOCHUE MBIIIEYHOW TKaHW, OcCiadieHue
000JI0YEK MKPHI, YKUPOBYIO TUCTPOPHUIO TICUCHH.

JIarymiku, oOWTarOIIMe Ha TEPPUTOPHUSX 3arpsA3HCHHBIX MECTHIUIAMH,
CTpaJaroT OT 3a00JIEBAHUSI U3BECTHOTO KaK «KpacHasi HOTa», BI3bIBAEMOTO YC-
JIOBHO-TNIAaTOT€HHBbIMU OakTepusiMu. [Ipu 3ToM 3a007€BaHUM B 00JIACTH )KMBOTA
Y HIDKHEW CTOPOHBI Oe/iep OTMEYaroTCsl KPOBOM3IMSHUS. TakuM o0pa3om, TOK-
cudeckuii d3(PPEeKT MEeCTUIUAOB MPOSBISICTCS B CHUKEHUU YCTOWYMBOCTH Op-
raHu3Ma JISTYIIeK K YCJIOBHO-TIATOTEHHBIM MUKpoopraHusmam: Escherichia
coli, Pseudomonas spp., Proteus spp.

[ToBbIIIICHHOE COAepKAaHUE CBUHIIA, XpOMa, KaAMHsI U CTPOHIIUS B PaIlMOHE
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3yOpoB benoBeKCKOM My, MPUBENI0 K HAKOIUICHUIO THX AJIEMEHTOB B TKaHIX
’KUBOTHBIX. B pe3ynbTare 3yOphl CTpagatoT OT 3a00JIeBaHU MOYETIOJIOBBIX Opra-
HOB — THOMHO-HEKPOTHUYECKOTO OAIAHOTIOCTHUTA, MPEMSATCTBYIONIETO CIIAPUBAHUIO
’KUBOTHBIX, HAPYIIAIOIIETO UX Pa3MHOKEHHE.

CaxxeHIlbl COCHBI, 0OpaboTaHHbIe TJIM(GOCATOM, TEPSIOT CIIOCOOHOCTH
MPOTUBOCTOSITh ToyOor rHuin. CHMKEHHE CHUHTe3a (PIIaBOHOW]IOB, BHI3BAH-
HOE payHJaIloM, HapylllaeT Ipolecchl azordukcaruu. Yepes 120 nHei mocie
00paboTKu 1o rudocaToM KaTacTpoUUECKH MadaeT YHCIO a30T(HUKCH-
pyromuX KI1yOeHbKOB KJIeBEpa.

CaxxeHIlbl COCHBI, 00pabOTaHHBIEC TJIU-

I I
HO-G-CHo-N-CHo-PL-OH dbocaTtoM, TEPSAIOT CIOCOOHOCTh TPOTUBOCTO-

H OH 3
I'nudocar ATb FOHY6OI/I ramn. CHIDKEHUE CUHTE3a
N-(ochoromeTwa)ranunn (bHﬂBOHOI/II[OB, BBI3BAHHOC payHJalioM, Ha-
pymaeT mporecchl aszordukcanun. Yepes
CH 120 nueit mociie oOpa®oTku Tois Timdoca-

Il Il '
HO-C-CHyN-CH,-P-OH" *NH-C
H OH CH.

TOM KaTacTpOo(pUUecKu Majaaer 4ucio a3oT-
(dukcupyronmx K1yOeHbKOB KieBepa.

HI0OMPOMUIAMHHOBAR COTL I".'Ilitll-l'lli‘ﬂ']"il
Puc.16. I'epouniuna «Paynmam»

B konne 80-x romoB B bantuiickom, CeBepHoM u MpiaaHackoM MOpPsSIX OT
BUPYCHBIX MH(EKIINI TOru0j10 0K0JI0 18 Thicsu TroJieHeH. B TkaHsax moruommx
KUBOTHBIX OOHAPYXWJIM MOJHMXJIOPUPOBAHHBIC OW(EHUIIBI, BHI3BABIINE CHU-
KEHHUE PE3UCTCHTHOCTU THOJIEHEW K mHPekiuu. Takum o0pa3om, MOJITIOTaHT
HE BBI3BIBAIOIINN HEMOCPEACTBEHHO THOENU KUBOTHBIX, MOBBIIIAT YYyBCTBU-
TEJIbHOCTh OpraHu3Ma K JACHCTBHUIO JIPYTHUX HEOIArONMPUITHBIX SKOJIOTHUECKUX
(bakTopoB.

Knaccuueckum nmpumMepoM JaHHON (POpMBI aTIOOMOTHUYECKOTO JECUCTBUS
SBJISIETCS] YBEIIMYCHUE YUCIa HOBOOOpPA30BaHUM, CHMIKCHHE PEMPOTYKTUBHBIX
BO3MOKHOCTEN JIOAEH, MPOXXUBAOIIKX Ha Tepputopun FHOxHoro BrerHama,
3arpsSI3HEHHON JUOKCHHOBBIMHM YKOTOKCHKAHTAMMU.

IIpsimoe nelicTBHE NMPOAYKTA OMOTPaHC(hOpMAIIMH MOJUIIOTAHTA C He-
00bIYHBIM 3P PeKTOM

WccnenoBanust mOMyJSLMN SKUBOPOJAIIUX PBIO (Kapro3yObix), oOHapy-
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KEHHBIX B PEKE HHKE CTOKa 3aBOJa IO MepepaboTKe OpexoB, MO3BOIUIN BbI-
SBUTH TOMYJSUUU C OOJIBIIUM KOJWYECTBOM CaMOK C SIBHBIMU IPU3HAKaMu
MacKyJMHU3alKUM (CBO€OOpa3Hoe MOBEICHUE, MOAU(DUKAIM aHATBLHOIO TIaB-
HUKA U T.1.).

[lepBoHavYaIbHO MPEATIOIOXKHUIN, YTO CTOKH COJEp)KAT MACKYJIUHHU3H-
pytomue BemecTBa. OqHAKO MCCIIEIOBAaHUS MTOKA3aJIk, YTO TaKUE BEIECTBa B
BBIOpOCAx OTCYTCTBYIOT: CTOUHAsl BOJa HE BbI3bIBasia MacKyJnHu3anuoo. Ho, B
CTOYHBIX BOJAaX OOHAPYXWIU (PUTOCTEPOT — MPOAYKT NEpepabOTKU ChIPbs,
MPEBPAIIABIIANACS TMPH YYACTUM MUKPOOPTaHW3MOB B aHaAporeH (puc.l7), BbI-
3bIBaBIINI MACKyJTUHU3ALIHIO.

C,H

HO
buTocTepon aHIOpoTI'eéH

Puc.17 MukpoOuonoruueckoe npeppamnieHue GuTocTeposa B aHApOreH

TakuM 00pa3om, B3aMMOJICMCTBUE KCEHOOMOTHKA C OMOTUYECKUM KOM-
MTOHEHTOM CPEbl MOXKET CTATh MPUUYUHOUN CYIIECTBEHHBIX U3MEHEHUHN B CTPYK-
Type MOMYJIALNM.

VY pb10, OOUTAIOINX HUKE MO TEUEHUIO OT LEJUIFOI03HO-OYMaKHBIX KOM-
OMHATOB, TaKKE€ OTMEUEHbI U3MEHEHHUS PENPOAYKTUBHBIX OpraHoB. B Boje 00-
HapY>KEHbI CTEPOUJIbI PACTUTEIBLHOIO MPOUCXOKACHUS, MTOMABIINE C OTXOIaMH
npou3BoACTB. [lon neiicTBueM OakTepuil OHU MOAUGPUIIMPOBAIUCH B CTEPOU-
JIbl, BBI3BABIINE U3MEHEHUS! PEIIPOAYKTUBHOM CUCTEMBI PHIO: 3aMEJJIEHHOE CO-
3pEBaHUE OPraHOB PAa3MHOKEHUs, YMEHBIICHHUE Pa3MEpPOB T'OHAJ, CHHKCHUE
COJIEpKaHUsI TECTOCTEPOHA U ACTPAJUOia, pa3BUTUE SIBICHUS repmadpoau-
TU3Ma M0 TUIy popMHupoBaHus "OBOTECTUC", a TaKKe IMJIOXYIO0 BBIPAXKEHHOCTh
(WJIK OTCYTCTBUE) BTOPUYHBIX MOJOBBIX MPU3HAKOB.

OnocpenoBaHHOE IEMCTBUE S3KOTOKCUKAHTOB HAOIIOAaeTCs MPU COKpallie-
HUU THIIEBBIX PECYpPCOB Cpelbl OOMTaHMS, BBI3BAHHBIM spoXuMHUKaTaMu. K
npumepy, uist 00pbOBI C BPEAUTENISIMU - TYCEHUIIAaMU €JIOBOr0 MOYKOEa B O1-
HOM U3 pernoHoB KaHanpl mpuMeHuIu OBICTpO Aerpaaupyromuii pochopop-
raHu4eckun rnectuuuz. Pe3ko cHM3WIOCH 4ucio ryceHul. B pesynbrate OT
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OCCKOPMMUITBI TOTHOJIO OKOJIO 12 MITH HACEKOMOSITHBIX TITHII.

Ananornunbie 3P QdexTsl HabmoAa0TCs pU 00padoTKe moJiei raudoca-
TOM, CHUKAIOILIUM IOIMYJISIUU TOJIE3HBIX HACEKOMBIX, IITULl U MEIKUX MIJIEKO-
MUTAIOIMINX BCJIEICTBUE YHUUTOXEHUS PACTUTEIBHOCTH, MCIOJIBb3YEMON B Ka-
YeCTBE MUK WU YKPbITUs. [ rdocaT BhI3bIBAET MOBPEXKICHUE PACTCHUMN, SIB-
JISFOIIMXCSI KOPMOM JIJI1 aMEPUKAHCKOTO U OOBIYHOTO JIOCS.

O0paboTKa JiecOCEK BBI3BIBAET CHHMXKEHHUE YMCIIa PACTUTEIbHOSIHBIX Ha-
CEKOMBIX, BXOJSIIIIUX B PAllMOH HACEKOMOSTHBIX 3€MJIEPOEK U PACTUTEIbHOS -
HBIX MOJIEBOK. TerepeBa mu3derator oOpaboTaHHbIE TIIM(POCATOM BBIPYOKH B
HopBeruu B TeueHHE HECKOJIBKUX JET nociie 00padotku. He uckiroueHo, 4to
NpUYMHA 3aKJII0YAeTCA B U3MEHEHUU BKYCa IUIOA0B, BRI3BAHHOM HapyLICHUEM
cuHTe3a (PEHOJBHBIX COCAMHEHUN. PEKOMEHJIOBAHO MCKIIOUYUTH MPUMEHEHUE
rirdocara BOJIU3U TETEPEBUHBIX TOKOB.

Lennas npupoaHasi peakums - Hellb AABJCHUI, Kaxa0e U3 KOTOPBIX
BJIeYeT 32 c000i M3MEHeHHUe JPYTUX CBA3aHHBIX ¢ HUM SIBJICHHH.

[lerHble peakiiuu, BbI3BaHHbIE TOKCHUKAHTAMH, MOTYT TOBJEYb 32 COOOii
BTOpUYHBIC 3(PDEKTHI, MPEBBIIIAIOIINE MO0 MaciiTadaM nopaxeHus 3pPeKTs OT
MEPBOHAYAIIbHOW TOKCHUYECKOW HArPy3KH.

BrzBannoe ¢ropunamu (Ha ypoBHsix Huke [[JIK) cHMkeHHE MHTEHCHUB-
HOCTU CUHTE€3a TEPIEHOWJOB XBOWHBIMHU JIEPEBBSIMH AKTUBU3UPYET BpEAUTE-
Jel-apeBoToulieB U GOpPMUPYET NMEPBUYHBIN OYar CTBOJIOBBIX Bpenutesnei. B
JaNbHEHIIEM 3TO MPUBOJUT K Pa3MHOKEHUIO BpEIUTEIICH, YIIIepO OT KOTOPHIX
B THICSIYM pa3 OO0JIbIIE, YEM OT MPSMOTO BIUSAHUS TOKCUKAHTOB Ha OJM3KO pac-
MOJIOKEHHBIE K HCTOUYHUKY BBIOPOCOB JICPEBbSL.

B3pbIB YHCICHHOCTH NOMYJISIUU BCJIEACTBHE YHUUYTOKEHUS BUAA-
KOHKYPEHTAa

B3pbIB  4MCIEHHOCTH TMOMYJSIIUU BCJICACTBUE YHUYTOXKEHUS BHUJA-
KOHKYpPEHTA CBSI3aH C HapYILICHHEM CIIOKHOU CHCTEMBbI TPOPUUECKUX U KOM-
MYHUKATUBHBIX CBA3€H HACEKOMBIX: CHH)KEHUEM KOJMYECTBA BUAOB, OrpaHu-
YUBAIOMIMX MOMyJsuu (utrodaros, KoTopele JUOO MApa3sUTUPYIOT HA HUX,
100 BelyT ce0sl MO OTHOIICHUIO K HUM KaK XUIIHUKH.

[IpuMeHEeHNE CHHTETHYECKUX MECTUIMAOB ISl OOpbObl C HEKOTOPBHIMH
Busamu Bpenutenei xmomyatHuka B CIIIA npuBeno Kk MHTEHCUBHOMY pas-
MHOXEHUIO MAJIOYUCIIEHHBIX paHee BUAOB Kiellei-xjaonkoenoB. KonuuecTBo
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OTIACHBIX BUJIOB KJICIIEH YBEIUYMIIOCH C 6 10 16.

Bo3neiicTBue MECTUIIMIOB MOXKET OKas3aTbCs 0o0jiee BBIPAKCHHBIM Ha
MpeJiCTaBUTEIe BUIOB-XUIIIHUKOB. B uTOre - rubeib BparoB MPUBOJIUT K
B3PBIBY YHCJIEHHOCTH JPYTUX PACTUTEIbHOSIHBIX HACCKOMBIX.

B Nunonesun B 1970-x npuMeHeHWE NECTUIUIOB MTPOTUB XUIIHBIX HACE-
KOMBIX - BparoB Ky3HEUYHKa, BHI3BAJIO BCHBIIIKY YUCICHHOCTH OypOro Ky3He-
YMKa, CUHUTABIIMMCS BTOPOCTEIICHHBIM “‘BpeauTelieM’ . 3a TOJ «KYy3HEUYHK»
ChEJI CTOJIBKO pHCa, CKOJIBKO €ro Obl XBATHIIO JJIs1 3 MJTH. YEJIOBEK.

Onocpeszaﬂnoe U CMelIaHHOoe el CTBHE IKOTOKCMKAHTOB

MHorrne TOKCMKaHThl ClIOCOOHBI OKAa3bIBATh KaK MPSIMOE, TaK M OMOCPEIO0-
BaHHOE, T.€. CMCIIIaHHOE JICHCTBHE.

OnocpenoBanHoe JelcTBHE KCEHOOMOTHYECKOro nmpoduisi Ha OUOTH-
YyecKHe Wi a0uoTH4YecKHe YcJoBHUsSI oOuTaHus. B pesynbrare yciaoBus u
pPECYpPChI Cpe/bl MEPECTAIOT OBITh ONTUMAIBLHBIMU JJISl CYILIECTBOBAHUS TOMY-
JISIAU.

[IpuMepoM OMOCPEIOBAHHOTO JNEUCTBUS SBISIOTCS MOCIEICTBUS ABTPO-
(¢uKaluM BOJIOEMOB B PE3yJbTaTe MOCTYIUICHUS B HUX (ochaTcomaepranmx
JIETEPIeHTOB MJIM CMbIBA a30THBIX yA00pEHU C TTOJICH.

[TocTymyieHre B BOJIOEM 3HAYMTEILHBIX KOJHMYECTB a30Ta, docdopa, ka-
JUs U APYTUX OMOTE€HHBIX AJIEMEHTOB aKTUBU3UPYET POCT CHHE-3EJICHBIX BO-
nopocien (mpeacraBureneit poaoB Microcystis, Anabaena, Nodularia, Nostoc,
Aphanizomenon, Oscillatoria u 1p.), TPOAYUHUPYIOIIUX TYOUTEIbHBIC IS KH-
BOTHBIX Y Y€JIOBEKA TOKCHUHBI JBYX I'PYIIN: HEUPOTOKCHUHBI 1 Ie€MaTOTOKCHHBI.

HelpoToKCHHBI TIPEACTaBISAIOT COOOW anKaJloWibl, JCHCTBYIOIIME Ha
HEepBHYIO cuctemy. llmanoOaktepuu, oOpasyroliue HEUPOTOKCHUHBI, BCTpE-
4aroTCsl OTHOCUTEIIBHO PEJIKO.

Hawnbosiee onacHa HEMPOTEMHOTCHHHAs aMUHOKHCIIOTa — METUJIaMUHO-L-
aJlaHVH, BBI3bIBAIOIAS IEMEHIIUIO U TaKUe 3a00JieBaHus Kak 0osie3nu [lapkuH-
coHa u Ansurerimepa. [lonagaer B opraHus3m 4enoBeKka TOKCHUYHAS aMUHOKHC-
JI0Ta MPU UCIOJIB30BAaHUM B MUIILY Msca JETy4YuX JUCHULl Pteropus mariannus,
MUATAIOLIMUXCSI CEMEHAMH CAaroBHUKOB, HaXO/SIIUXCS B CUMOMO3€ C CHHE-
3€JICHBIMU BOJIOpoCisiMU Trichodesmium thiebautii W HaKarIMBarOUIUX TOK-
CUYHYIO aMUHOKHCJIIOTY.

['emaToTOKCUHBI - 3TO NUKJIMYECKHE TeNTO- WK MEeHTaNeNnTHAbI (TO €CTh KO-
POTKHE 1IeNU OCIKOBOWM MPUPO/IbI, COCTABIICHHBIC MATHIO WX IIECThI0 aMUHOKHC-

JIOTaMH), COJIepKallre HeOOBIYHBIC aMUHOKHUCIIOTHI (puc.18).
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AJIBrOTOKCHHBI BBI3BIBAIOT CBbINIe 60 3a00€BaHMi, B OCHOBHOM KEy-
JOYHO-KHUILIEYHOTO TpakTa. MeTaboJUThl U TOKCUHBI CUHE - 3€JICHBIX BbI3bIBA-
I0T Y PbIO M TEIJIOKPOBHBIX JKMBOTHBIX "'TadPckyro 00Jie3Hb".

['enaToTOKCUH, MOMABUINA B OpraHU3M, BBI3BIBACT pa3pylICHUE NEYCHH,
OTYXOJIH U THOEIb )KMBOTHOTO. AJTbIrOTOKCHHBI HAPYIIAOT JABUTATEIIbHYIO aK-
TUBHOCTb PBIO, UTO OTPHUIIATEIIBHO CKa3bIBAETCS Ha UX KOPMOBOM U PEMPOIYK-
TUBHOM TOBeJIeHMHU. YacToTa ajgbroTOKCMKO30B BO3PACTACT MPU 3arpsi3HEHUU
HEMPOTOYHBIX BOJOEMOB COCIMHEHUSIMU a30Ta U (pocdopa.

H,N
e CH,COO-
H

0 N __NH,+
HN \f
NH
NH,+ N OH
CH,COO- o

Puc.18. CakCUTOKCHUH U3 CUHE-3€JICHBIX BOJIOPOCIICH

AJIBrOTOKCUHBI HapyIlIalOT JBUTATEIbHYIO aKTUBHOCTbH PbIO, UTO OTpHU-
[IaTEJIbHO CKA3bIBACTCA HA UX KOPMOBOM M PENPOJYKTUBHOM IOBEACHUU. Hac-
TOTA AJIIOTOKCUKO30B BO3PACTAET MPHU 3arps3HEHUM HEMPOTOUYHBIX BOJOEMOB
COEMHEHUSIMU a30Ta U docdopa.

M3BeCTHBI CIyyan MacCOBOTO 3a00JIEBaHWS HACETICHUS ajNIEPTUYECKUM allb-
BEOJINTOM, BBI3BAHHOTO TOKCHYECKMMH INITaMMaMU IMaHOOakTepuil (Anabaena,
Aphanizomenon, Microcystis), pa3MHOXKAIOIIUXCS B BOJOIIPOBOIHON CUCTEME.

B psane ctpan EBpomnbl, CIIA, AAnonun ycranosnens! [I/IK anprorokcu-
HOB B IMIUTHEBOM BOJE Y MPOJIYKTaX MUTAHUS.

CMemaHHoOe 3KOTOKCHMYecKoe aeiicTBue. [IprumepoM BelecTB, I KO-
TOPBIX XapaKTEPEeH CMEIIAHHBIA MEXaHU3M SKOTOKCUYECKOTO JICHCTBUS, SBJISI-
I0OTCS B YacTHOCTHU repounmasl 2,4,5-T u 2,4-J1, cogepxkaiiye B KaueCTBE MpPH-
Mecu HeOombIoe komudecTBo 2,3,7,8-terpaxiaopanden3o-p-auokcun (TX]IJT).
[IIupokoe UCIIOIBL30BAHUE ATUX BEIIECTB BO BheTHAME HAHECIIO 3HAYUTEIBLHBIN
yuiepo pacTUTEILHOMY, ) KUBOTHOMY MHUPY CTPaHbl U HEMOCPEICTBEHHO 3/10PO-
BBIO JIFOZIEH.

CMelIaHHOe YKOTOKCHYECKOE JICUCTBUE XapaKTEPHO U AJ1s1 IOBEPXHOCTHO-
AKTUBHBIX BEILIECTB, 3arpsA3HSIONIMX BOJOEMbl. Tak, NETEPreHT CyJb(paHom
OKa3bIBACT MPSAMOE TOKCUYECKOE JEUCTBHE HA PhIO U APYTUX T'MAPOOHMOHTOB, U
B TO XK€ Bpemsi mpu jeiictBum Ha ypoBHe 0,005 -0,5 Mr/i oH yIJIUHSIET CPOKHU
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BBDKUBAHUSI TTATOTEHHBIX AIIEPUXHUH.

CynbdaHon ¥ CMHTAHOJN B KOHUEHTPAIUAX BbIMIE | MI/J UHTHOUPYIOT
(PU3HOJIOTMYECKYI0 aKTUBHOCTh OJEUIOBUOPHUOHOB, YYAaCTBYIOIIMX B IPOILEC-
cax CaMOOYMIIEHHUSI BOJOEMOB, MOBBIIIAs BEPOSITHOCTh PA3MHOKEHHUSI B BOJE
BO30YyIUTENCH KUIICYHBIX HHOEKIIUH.

JeMakoTokcnyeckue 3P (PeKThl 3arpsA3HEHUs OKPYKaUIel cpeabl KCeHO-
OMoTHKAMM

[Tomysstuust — 3170 HajOpraHu3MeHHas cucteMa. IIpouseraromme BUIbI CO-
CTOSIT U3 OOJIBIIOTO YMCIA MOMYJAIUN U MOABUAOB. Yale npuyuHON COKpa-
HICHUS MOMYJISIUA JUKUX )KUBOTHBIX SBJISIETCS HE MpsiMOe (JIeTalbHOE) ACHCT-
BHE TOKCHMKAHTA Ha )KU3HCHHO Ba)XKHbIC (DYHKIIMH, a, KaK MPABUIIO, JJTUTEIHLHOE
BO3JICiCTBUE "MaJIbIX' 103, BBI3BIBAIONIECE CHHM)KEHHE WM IPEKpalleHue BOC-
MPOU3BOACTBA. Y BUJOB CO CJIa00 BBIPAXKEHHBIMU MEXaHU3MaMU MOMYJISIIIAOH-
HOI'0 TOMEOCTa3a PEaKIMU HAa TOKCUKAHTBI MPOSBISIOTCA B HAPYLICHUU IIPO-
LIECCOB pENpoAyKIUU. BemiecTBa, BBI3BIBAOIIME U3MEHEHUS! PENPOLYKTUBHOM
CUCTEMBI, TTOJTYYHJIM Ha3BaHUE «3HIOKPUHHBIX THU3pYyNTOpoB» (genders-benders)
WM KCEHO0ACTPOreHoB (s. "ropmoHonono0Hbie kceHoonotuku" (I'TIK)).

["'opMoHONIOI0OOHOE JEMCTBUE KCEHOICTPOTEHOB OOYCIIOBICHO CTPYKTYp-
HBIM CXOJICTBOM C MOJIOBBIMH CTEPOUAAMU KUBOTHBIX. CIIEICTBUEM CBA3bIBAHUS
TOKCUKAHTOB C 3TUMHU PELENTOPAMHU SIBJISIETCS, KaK MPABUIIO, UX aHTUICTPOIEH-
HBIH 3 PeKT.

K npumepy, GpyHrunuasl Ha OCHOBE (pTajaToB, UCIIOIL3YEMBIE JIJISI OKpa-
CKM TIOJIBOJIHBIX YacCTEW MOPTOBBIX COOPYKEHUN W JHUI MOPCKUX CYIOB, BbI-
3bIBAIOT CHMIKCHUE YHCICHHOCTH MHOTHX BHUIOB OproxoHorux. Hapymienue
(opMupoOBaHUs MOJIOBOM CUCTEMBbI OECITIO3BOHOYHBIX OTMEUAETCS MPU BO3JICH-
cTBUM (TajIaTOB B KOHIEHTpauusx - 0,5 Hr/in. Y camok OTMEUaeTcss MacKyJIu-
HU3aAlUs Pa3HOM CTENEHMU: OT YAaCTUYHOM TpaHchopMalMu SHIEBOJIOB B Ce-
MEHHbIC MPOTOKU JO0 MOsiBICHUA "menuca" u Jap. DTO sBICHUE 0003HAYAIOT
TEPMUHOM «MUMIIOCEKC.

WMriocexc HaOmogaeTcst 'y MOJUTIOCKOB-Oarpsinok (Nucella lapillus) nipu
KOHLIEHTPALUAX OJIOBOOPTAHMUYECKUX COEAMHEHW B BOJE HA YpPOBHE MEHEE
1 HI/n. AHaJIOTMYHBIE HAPYIIEHUS PENPOIYKTUBHOW (DYHKIMU HAOIIOAAIUCH U Y
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JPYTUX MOPCKHUX BUJIOB

B pervonax ¢ BBICOKHUM YpPOBHEM 3arpsi3HEHHsI KCEHOACTPOr€HAMM, CHUXKa-
€TCsl YUCIICHHOCTh XMILHBIX NTHLl. BiusHUE NECTUIMI0B NPOSBISETCS B HApYIIIe-
HUU Pa3BUTHUSI SMOPUOHOB, COCTOSTHUSI 000JIOUEK SUI] (PE3KOE MOBBILICHUE XPYTI-
KOCTH CKOPJIYTIbI) U XeTYMHTra (BbIKJIEBbIBaHUN). OCOOCHHO CTPa/latoT XUIIHUKHY,
TaKue, KaKk CKoIla, OeJIOr0JIOBBIN OpJIaH U JIp.

B mecrax, 3arps3HEHHBIX XJOPOPraHUYECKUMHU COCAUHECHUSIMH, Y TTHIL
(4aeK, MOPCKHUX JIACTOYEK U JIp.) OTMEUAIOT SIBJICHUS] (PEMUHU3AINKN CaMIIOB U
CIABUT COOTHOIIIEHUS IOJIOB MOTOMCTBA B CTOPOHY caMokK. I[Ipeobnananue ca-
MOK B MOMYJIAIMM BBI3BIBACT IMATOJOTMYECKOE PENPOJAYKTHBHOE IOBEACHHUE
NTULl, CHI)KEHUE POJIUTEILCKOT0 MHCTUHKTA X034€K THe3l. Heckonbko camok
UCIIOJIB3YIOT OJIHO THE3/0, OTKJIAJIbIBasi B HETO KOJIMYECTBO SUll, B 2—3 pasa
MpEBBIIIAIONIEEe OOBIYHOE, YTO OTPUIATEIBHO CKa3bIBACTCA Ha pe3yjbTarax
BBICH)KUBAHUSL.

VY pbDKel MoJeBKH, 3aiilla U KpoJuKa, OOMTAIOIIMX B MecTax, oopado-
TaHHBIX 2,4-]], CCBUHOM U IPYTrUMHU TOKCUKAHTAMU, HAOJIIOJAI0TCS HAPYIICHUS
CIIEPMATOT€HE3a, YBEIIMUYEHUE YACTOThl BHYTPUYTPOOHON rMOEIN U rHOENI HO-
BOPOKJICHHOT'O MOTOMCTBA. SITOXUMUKAT TpUxXJopMeTadoc mpH MONagaHuu C
KOPMOM HapyliaeT cliepMaToreHe3 ObIKOB.

[Tox Bo3nerictBueM CO3 MPOUCXOAT U3MEHEHUSI B KOJUYECTBEHHOM CO-
CTaBe MOMYJISAIMI 3€MHOBOJIHBIX, 0COOCHHO mposiBuBIiieecss B 70-80-¢ To/bI
XX B. y marywek. [InoTHOCTh HaceleHusl NPBITKON SIIEPULIBI CHU3WIACH B
3,2-6,7 pa3, a 0OBIKHOBEHHOTO y>Ka — B 12-20 pa3. OJJHOBPEMEHHO B MOITYJIs-
[USX BO3PACTACT OTHOCUTEIbHAS 10JIs1 CAMOK.

VY am¢uOuii, oOuTarmuX Ha 3arps3HEHHBIX TEPPUTOPHUSIX, CHHUKEHO CO-
JEp>KaHUE aHJIPOTEHOB, YTO BBI3bIBAET SIBJICHUS JIECHHXPOHU3AIMU B TOTOBHO-
CTH CaMOK U CaMIIOB K OpayHOMY NIEPUOTY.

3arpsiI3HUTEN BIUSAIOT Ha BBIMETAHHYIO MKPY M TpaHCHOpMALUIO 3apo-
JbIIICH 3€MHOBOJIHBIX, 00Jie€ UYBCTBUTEIBHBIX K SJIaM, HEXEIHU B3POCIbIC
ocobu. ['nbenbp >MOPHUOHOB HAOJIOAAETCS BCIEICTBUE BO3HUKHOBEHHUS MOPO-
KOB Pa3BUTHSI, B TOM YUCJIE OPTAaHOB MOJIOBOM CUCTEMBI.

Ha tepputopusix 3arpsiznennsix CO3 y am¢uOuii Bo3pactaeT 4ucjiao 0co-
oeli-repmMapoIUTOB, Yy KOTOPBHIX OOHAPYKUBAJIUCH SJIEMEHTHI M KCHCKOU U
Mmyxckoit Tonan ("osorectuc"). B 3arpssnennsix AT u npoaykramu ero me-
Ta00JIM3Ma BOJOEMaX YMEHBIIAETCS YUCICHHOCTh MOJOJIBIX aJUIUTaTOpoB (Ha
90%). Yactota XeTuuHra (BBUIYIUICHUSI) 3apOJBIINICH ATUX PENTHINN CHU3U-
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JaCh B YETHIPE pa3a, a CMEPTHOCTh MOSIBUBIIETOCS HA CBET MOTOMCTBA IMPEBBI-
cuia oOblyHy0 B 10 pa3. Y caMmIlOB YMEHBIIAIOTCS pa3Mepbl MOJIOBBIX Opra-
HOB, HAPYIIAETCsI CIIEPMATOTEHE3, CHUKACTCS COJIEP>KAHUE B KPOBH TECTOCTE-
POHA MPU OJHOBPEMEHHOM YBEJINYECHUE KOHLICHTPALIUU 3CTPAAUO0IA.

[lonanast B opraHnu3M 4epe3 CheaaeMble pbl0y U pacTeHUs, KCEHOICTPOTre-
HbI BJIMAIOT HAa PENPOAYKTUBHYIO CUCTEMY MJIEKONUTAIOMMX. Tak, BO BTOPOi
nojoBMHEe XX BeKa CTaa0 Jeib(GUHOB OenyX, OOMTaBIIMX B paliOHE 3aJIUBa
Cesitoro JlaBpentusi cokpatmioch B 10 pa3. ¥ morudmmx >KMBOTHBIX OTMEYe-
HbI: HOBOOOpa30BaHUs, NpU3HAKKU UH(EKIMU (I10JaBICHNE UMMYHHOU CHUCTe-
Mbl), TUIEPIUIa3Usl KOPbl HAJIOYEYHUKOB, SBJICHUS HUCTUHHOTO Tepmadpou-
TA3Ma U JAp., BBI3BAHHBIE HAKOIUICHUEM B OPraHU3ME XJIOPOPraHUYECKUX CO-
€IMHEHUM B BRICOKUX KOHICHTPALIUX.

B ocenne-3umnuii nepuoa 1987 - 1988 rr. npousomnuia maccoBasi Tu0O€Ib
Hepnbl B o3epe baiikan. 3a0oiieBiivie HEpHbl ¢ XapaKTEPHBIMU CUMIITOMaMHU
(Manasi MOJBUXHOCTb, Mapajud KOHEYHOCTEH, KOHBIOHKTUBHUT) BbIOpachIBa-
Juch Ha Oeper. B nanpHeiiiieM B UX opraHu3Me ObUI BBISIBJIEH BBICOKHH ypoO-
BeHb CO3, BbI3BABIIMI CHUKEHHUE YCTOMYMBOCTH K BO30YAUTENAM HH(EKIIU-
OHHOTO 3a00JICBaHUS - YyMKE.

YucneHHOCTh THOJIEHEW banTUCKOro MOpsi YMEHBIIWIACH 3a TMOCIIEIHUE
50 net 6osiee yeM B 10 pa3. Peskoe cokpaliieHre YMCICHHOCTH THOJICHEH OTMe-
YEHO B pallOHax, MpUJIErarlux K Mecty BrajaeHus B CeBepHoe mope PeiiHa.
CHUKEHUIO UX IJIOJOBUTOCTU CBS3AHO C MATOJIOTHEH MAaTKU. Y TIOJICHEW W
Oypbix nenbhuHOB CeBepHOTO MOpPSi OOHAPYKEHbI W3MEHEHUS HIUTOBUIHOMN
KeJe3bl, y OaNTHUICKUX TIOJICHEH HaOJI0AaI0TCs MATONOTHS HAATIOUYEUYHUKOB U
HapylUIEHUs CIIEPMATOT€HESA.

B xupoBol TkaHM MOTrMOIIMX MaHTep B mtare Diaopuga BbISIBUIA BHICO-
koe coaepxkanue /1D, II1Xb, ximopmana, HaHOXJIOpA, a TaKKE PTYTH. Y CaMOK
ObLJIa BBISIBJICHA MATOJOTUS IIIMTOBUAHOM KeJIe3bl, Y CAMIIOB - SIBJICHUS KPHII-
TOPXU3Ma M CHWIKEHHUE COAEPKAHUSI TECTOCTEPOHA. B CEMEHHOW KUAKOCTH
MAHTEP CHU3WJINCH KOHLIEHTPALUS U IMOJBUKHOCTh CIIEPMUEB, MOSABUINCH JIE-
(dekTHbIE criepMaTo30ubl. MHOTHUE caMIlbl OKazaIuch "crepuwibHbiMU". [1pu-
YUHA MaTOJIOTUU — ITUTAHKUE TTAHTEP €HOTaMH, OOMTABIIMMU B paliOHAaX, MHTEH-
cuBHO 3arpsisHeHHBIX JJIT u ero merabonutamu, PTYTHOPTAHUYECKUMH IIEC-
THULUJIAMU.

Kpurnueckou rpynmnou, nmoABEPKEHHOW BO3JAECHCTBUIO MHOTMX IIECTHLIM-
JIOB, SBJISIFOTCS JIFOJM, UCIIOJIHSIOIIME POJIb XUIIIHUKA BEPXHETO YPOBHSA, HaKa-
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MJIMBAIONIETO 3arpsi3Hsitoniue Bemniectsa. Ha one Bbicokoro 3arpsi3HeHus: 00b-
€KTOB OKPYXaloIIeh cpe/ibl TOKCMKAHTAMM B MOCJEIHUE TOJbl B pecityOJnuKe
bamkopTocTaH pacTet 4nciI0 pOKACHUN AETEW C MAaCCOM MEHEE 2,5 KT.

Biausinye KCEHOOMOTHKOB HA MOBeJeHHe *KNBOTHBIX

MexaHu3Mbl BIUSHUST KCEHOOMOTHUKOB Ha TMOBEICHUE YKUBOTHBIX MOTYT
OBITH CBSI3aHbI C HAPYIICHUEM MOJIOBOTO MOBEJCHUS B PE3yJIbTaTe TOPMOHAIIb-
HBIX HapYIICHUM, BbI3BAHHBIX U3MEHEHUEM OMOCUHTE3a BUTEIJIOTCHUHA.

Butennorenun (rpeueckoe vitellus, nat. lekytos — xentoxk giiua, rp.
genesis - pa3BUTHE) — JTUMIONPOTEN T, HEOOXOAUMBIH 11s1 (POPMUPOBAHUS OOLIH-
TOB B sSIMYHUKaX caMOK. OOBIYHO OH BhIPA0ATHIBACTCS TOJILKO CAMKAMU B OTBET
Ha 3CTPOTCHHBIE CUTHAJIbI, TOCTyHAONIUME U3 SUYHUKOB. CojepKaHuE BUTEII-
JIOTEHWHA B OPTaHU3ME CaMOK CHUKAETCS 110 MEPE YBEJIMUYCHUSI KOHIICHTPAI[UU
KCEHOOMOTHUKOB B BOJI€ BOJAOEMOB. B TO ke Bpemsi €ro CMHTE3 B OpraHu3Me
CaMIIOB aKTUBU3UPYETCS MO/ BIUSIHUEM TOKCHKAHTOB. Tak, camIlbl payKHOM
dopenu, oduTaroUMe B 3arps3HEHHON BOJIE, BbIPA0ATHIBAIOT BUTEUIOTCHUH B
konuyectBe, B 1000 pa3 mpeBbIIaONIEM YPOBEHb 3TOT0 OEJIKa B OpraHu3Max
dopenu, KUBYyIIEH B UUCTON BOJIE.

[losiBieHrE B OKpYy Karolel cpesie TOKCUKAHTOB HApyLIAeT COLUAIbHYIO
OpraHu3aluio o0IECTBEHHBIX HACEKOMBIX. [Ipy BO3/IEMCTBUU MECTUIIUIOB Me-
HSIOTCSL CKOPOCTh U TPACKTOPUS JBUKEHHS, (OTOTAKCUYECKOE MOBEJACHUE Ha-
CEKOMBIX (JITUMHOK KOMAapOB, KyKa JOJTOHOCHKA, Apo30(duibl). B BhICOKHUX
7103aX TUPETPOUIbI BBI3BIBAIOT MApaINy HACEKOMBbIX.

[Tyensl, yTpaTuBIIME CIIOCOOHOCTH JIETaTh, OCTalOTCsA B yibe. [luperpo-
WJIHbIC MHCEKTULIUABI BIUSIOT HA IYEJ, MPU 3TOM OHM HAUYMHAIOT SHEPTUYHO
YUCTUTh CBOM XOOOTKH M YCUKH, CTPECC MOOYKJaeT MUYes BEPHYThCSA B YJIECH.
[IpruMeHeHre WHCEKTUIMIOB (DUIIPOHUIA U UMHIAKIIONPUIa U3MEHUIIO TTOBE-
neHue muen B Mcrianuu, Kotopsie 0€3 BUANMBIX MPUYUH CTaIN MOKUIATh YIIbU
U B JaJIbHEHIIIEM MOTUOaIH.

XJIOpOpraHM4eCcKUe MECTUIUIAbI CHUKAIOT A()PPEKTUBHOCTH CUTHAJIOB,
nepegaBaeMbix 00OOBBIMU PACTECHUSMH MOYBEHHBIM OaKTEPHUSM JIJIsl JTYYIIETO
yCBOEHMsI a30Ta. HapyleHue cBsizedl pacTeHUs ¢ CUMOMOTHYECKMMHU OakTe-
pHUSAMU BJICUET CHUKEHUE TUI0I0POAMS MTOYBBHI.

Takoro pona 3¢ hexTsl MOTyT HAOMIOAaThCS MPHU BO3ACHCTBUU CUHTETH-
YECKUX TEPIICHOU0B, B YACTHOCTH MUPETPOUAOB WM JAPYTUX BELIESCTB, 00JIa-
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JAOIINX ATPAKTAHTHOM aKTUBHOCTBIO.

[TocTyrieHre TSXKENbIX METANIOB B BOJIOEMbI BBI3BIBAET HAPYILICHUE Y PbHIO
BOCHPUSITUSI HEKOTOPBIX CUTHAJIOB: 3BYKOBBIX, 3pUTEIBHBIX U XUMHUYECKUX. Cam-
bl KpaboB Pachygrapus yTpauuBarOT CIIOCOOHOCTh pearupoBaTh Ha (PepPOMOHBI
CaMOK TOCJIE BO3JICHCTBUS Ha HUX HE(PTSIHOTO 3arpsSHUTEIIS.

B 3arpsizHeHHO# cpelie HapyliaeTcs peakius n3deranusi y kpererok. Kpe-
BeTKU Palaemonetes pugio 3 pailoHa ¢ BOAOU, 3arpA3HEHHON XJIOPUJIOM Me-
TUJIPTYTU OBICTPEE CTAHOBUIIUCH >KEPTBAMHU TaMOYy3UHU, HEXKEIU KPEBETKU U3
YHUCTOTO paroHa.

XPpOHUUYECKOE BO3JIEMCTBUE CBHUHIIA BBI3BIBAECT HAPYLICHHE BBIPAOOTKHU
CTEPEOTUIOB Y MJleKonuTaromux. CKBOPIILI MEPECTAIOT NETh OpavyHbIe MMECHH,
a camIlbl YaeK MbITAIOTCS CIIAPUBATHCS APYT ¢ Apyrom. PwiObI cTraHoBsITCSA Oec-
MOKOMHBIMH, @ MaKaKH - 00JIee arpeCCUBHBIMU.

DKoyiorndeckuili (HakTop, BHI3BIBAIOIIUNA YACTOE CIYTMBAHUE *KUBOTHBIX,
MPUBOJISIIEE K HAPYIICHUIO UX HOPMAJIbHOM KU3HU, MOJYy4HJ Ha3BaHUE (ak-
TOpa 0ECOoKOoICTBRaA.

[Ton BausiHMEM SIHOXMMHUKATOB BO3PACTAET arpeCCUBHOCTh PENTUIINM, IIO-
KUJIAIONUX JOKYHIJIM, oOpabaThiBaeMble simoXxuMuKaTamu. HapyieHnust nmose-
JICHUS BBI3BIBAIOT J103bI MTECTUIINIOB, CUUTABIINXCS paHee O€30MaCHBIMU.

XAPAKTEPUCTUKA HAUBOJIEE OITACHBIX
IKOTOKCUKAHTOB

HanOonbiiyro omacHOCTh AJI YEIOBEKA U KUBOTHBIX MPEICTABISIIOT MEp-
CUCTUPYIOLIUE BELIECTBA (CTOMKHE OPraHUYECKUE 3arPSA3HUTENN), CIIOCOOHBIE,
JEUCTBYS B MaJIbIX J103aX, HHUIIMUPOBATH XPOHUYECKHE UHTOKCUKAIIUU, aJlJIO-
OMOTHYECKUE COCTOSHUS M CIeHHaIbHbIe (OPMBI TOKCHYECKOTO IMpoliecca.
OcCHOBHBIE TPYIIBI UX TPEACTABICHBI HA CXEME.
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Cronkue

oprafHmieckIe
3arpsasHHT eI

l MonuvranoreHnpoBaHHbIE | ®dranarbl MertannopraHuyeckume
ﬂ

—

dTopoprannyeckne
XnoopraHuyeckue
BpomopraHnyeckune

OnosoopraHuueckue

CBMHe L opraHMyeckne
Prytboprannyieckue

HOJII/IFaJIOFeHI/IPOBaHHBIe APOMATHYICCKHUE YIVICBOA0OPOAbI

I'pynma momuraaoreHMpOBaHHBIX MOTUITMKIMYCCKUX yIiieBonoponoB (ITAY)
Bkitoaer Cl, F, Br-mpousBomHbie HEKOTOPHIX apOMATHYECKUX YIJIEBOIAOPOIOB,
HampuMep, TMOKCHHa, TuoeH30(]ypana, OeH3ona u Jp.

["anoreHnpoBaHHBIC TOKCHKAHTHI, COJACpIKAIIME OJWH aTOM KHCIIOpPOJa B
MOJICKYJI€e, Ha3bIBAIOT AuOeH30(pypaHamu, iBa aTomMa - JUOKCHHAMH, €CJIM Be-
IIICCTBA HE COJECP)KUT KHUCIOpoaa - 3TO OM(EHMIBL. ATOMBI TaJOTCHOB 3aMe-
al0T OJUH U 00JIee aTOMOB BOJOPOJA, BXOJAIINX B CTPYKTYPY OCH30JbHBIX
koutery (puc.19).

CLO OO

budenun JlnokcuH benzodypan

Puc.19 CrpykTypa MOJEKYJI HEKOTOPBIX MOJULIUKINYECKUX YTIIIEBOAOPOIOB

OcnHoBHble UCcTOYHUKNA CO3: TepMHUYECKOE PA3JIOKECHUE PA3IUYHBIX XU-
MUYECKUX MPOJYKTOB, CKUTAaHHE OBITOBOIO MYyCOpa, OCaJKOB CTOUYHBIX BOJ,
METaJUTypruyeckasi MPOMBIILUIEHHOCTb, BBIXJIONIHBIE T'a3bl aBTOMOOWJIEH, BO3-
rOpaHue 3IEKTPUYECKOro 000PYyI0BaHMS, JIECHBIE TTOKAPbl, 1 HAKOHELl ITPOU3-
BOJICTBO HEKOTOPBIX BUIOB MPOAyKIUH (ne3uHpuimpyromnero cpeacrsa «be-
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JU3HA» U T.1.).

MOIIHBIM UCTOYHHUKOM 3arpsi3HEHUSI OKPYKAIOIIEH CpeIbl SBJISETCS LIE-
JII0JIO3HO-OyMaXKHasi MPOMBIIIJIEHHOCTh, UCIIOIB3YIOIIAsl XJIOp IJi1 OTOeIuBa-
HUSI UEJUTFOJI03HOM ITYJIBIIBI.

JIMOKCHUHBI

B nHacrosiee BpeMsi HACUUTBHIBAETCA HECKOJIBKO JIECATKOB CEMEUCTB JIH-
OKCHHOB, a 0011Iee YhCIIO COeAMHEHUH npeBbiaeT 13 toicayu. PaznooOpasue ux
XUMHUYECKON CTPYKTYpPhI ONPEACIACTCS YHUCIOM aTOMOB W THIIOM TaJIOT€HA,
BO3MOKHOCTBIO H30MEPUHU.

JIMOKCUHBI — 3TO TJI00AJIbHBIC SKOTOKCHUKAHTHI, 00JIaIaf0lie MOIIHBIM
MYTareHHbIM, MMMYHOJICIPECCAHTHBIM, KaHIIEPOT€HHBIM, TE€PATOT€H-HBIM M
AMOPHUOTOKCUYECKUM JieiicTBUEM. OHU HAKATUIMBAIOTCS, KAK B OPTaHU3ME Ye-
JIOBEKa, Tak U B Ouocdepe, BKIoYas BO3AYX, BOY, MHUIILY.

Camblil TOKCUYHBINA TIPEACTABUTENbL TPYIIIbI - 2,3,7,8-TeTpaxyiop-aAuOeH30-
napa-auokcu (TXJIJI, «anokcuny). BennuuHa jgetanbHON J03bI JJIs TUX Be-
IIECTB JOCTUTacT 10° r ma 1 kr %uBoro Beca. JIMOKCUHBI OTHOCST K «CyIIep-
AKOTOKCHKAHTaM» MOCKOJbKY OHHM OOJIaJIal0T CIACAYIOMMUMH CIeUDUISCKUMU
XUMHUUYECKUMU U (PU3MUECKUMU CBOMCTBAMU:

« HE PA3pyLIAIOTCA KUCIOTAMH U OKUCIIUTEIISIMA B OTCYTCTBUHY KaTaJIN3a-
TOPOB;

« YCTOWYMBHI B MIET0YAX;

« HE PACTBOPUMBI B BO/JIC;

« COXPaHSIOT CTPYKTYPHYIO CTOMKOCTh MPH TEPMUUYECKON 00paboTKe 10
1300 °C ;

« IEPUOJT UX TOJYBBIBEJICHUS U3 OpPraHM3Ma YEJIOBEKA COCTABJISIET OKOJIO
10 mer;

TXJIJ1l HE pacTBOPMMO B BOJI€, HO XOPOIIO PACTBOPUMO B JUIHUAAX U Op-
raHn4eckux pacrBopurensx. [Ipaktuyecku He jeryd. BemiecTtBo oTinyaercs
HEOOBIYaHOM CTOMKOCTBIO, HAKAIJIMBACTCA B OOBEKTaX BHEIIHEH CPEIbl, Op-
raHru3Max KUBOTHBIX, IEPEHOCUTCS IO TPOPUUECKUM LICTISIM.

CyMMapHYI0 OIACHOCTh CMECH PA3JIUYHBIX U30MEPOB TUOKCUHOB OIpeEae-
JIAIOT C TMOMOIIBIO TaK HA3hIBAEMOI'0 «3KBUBAJIECHTA TOKCUYHOCTHY, PACCUUTHI-
BAEMOI'0 B COOTBETCTBUM C MHTepHarmoHanbHOU mikanoi I -TEF (MuaTtepHa-
[MOHAJIbHAS 1IKaida (PAKTOPOB DKBUBAJICHTHON TOKCUYHOCTH).

dakTop — 3T0 K03P(PUIIMEHT, HA KOTOPHIA HAJA0 YMHOXXHUTh KOHIICHTpa-
A0 U30MEPOB TUOKCHHA, YTOOBI MOJTYUYUTh SKBUBAJICHTHYIO TOKCUYHOCTb, T.€.
PaBHYIO MO0 TOKCHYHOCTHA KOHILIEHTPALIMIO CaMOr0 TOKCUYHOIO U3 HUX - 2378 -
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TXIAM (I - TEF paBen 1). DTy BeaIuuuHy Ha3bIBAIOT TOKCUYECKUI SKBUBAJICHT
(T3), unu NMOKCUHOBBIM SKBUBAJEHT (/13), MIM SKBUBAJEHT TOKCHUYHOCTH
(9OT).

AOcopOupoBaHHBIE HA OPTaHUYECKUX, TBUIEBBIX U a3PO30JbHBIX YaCTULIAX
TXJJ1, pazHOCATCS BO3AYIIHBIMA MOTOKAMU, IMOCTYNIAKOT B BOJAHBIE DKOCUCTE-
MbI. B JIOHHBIX OTJIOXKEHUSX CTOSYMUX BOJIOEMOB SIJI MOKET COXPAHATHCS JCCST-
KM JeT. B mouBe BO3MOKHa MeJJIEHHass MUKpOOHas nerpagauus JUOKCHHOB.
[lepuoa monay>MTMMHUHAIIMM JHUOKCMHOB U3 TMOYBBI 3aBUCUT OT KOHKPETHBIX
KJINMATO-TeorpauuecKux yCIOBUN U OCOOCHHOCTEH MOYBHI.

TXJ/ u npyrue nzomepsl 00pa3yroTcs Kak MOOOUYHbIE TPOAYKTHI IIPU BbI-
COKOTEMITEpATyPHBIX OPraHUYECKUX IMPOIECCax B MPUCYTCTBUU TallOT€HOB, B
YaCTHOCTH B mpoiiecce cuHre3a 2,4,5-Tpu-xjiopheHOKCUYKCYCHON KUCIOTHI U
TpUXJopQeHoa.

3apeructpupoBano 6osnee 200 aBapuil ¥ MHIUACHTOB HA MPEINPUITUIX IO
MPOU3BOJICTBY XJIOPUPOBAHHBIX (DEHOJIOB, TPU KOTOPBIX OTMEYAJICS BBIOPOC
TXJ/I B armocdepy. Camas kpymnHas - aBapust B CeBe30, 1ociie KOTOPOi Ha Mpo-
TSOKEHUH HECKOJIBKUX JIET B pailoHaX BOKPYT (paOpUKH BO3POCIOUHUCIIO BPOKICH-
HBIX aHOMAJIUH Y HOBOPOKICHHBIX, B TOM 4UHCIe spina bifida (OTKPBITBIN CHMHHON
MO3T).

Ha 3aBone pupmbr Monsanto B CILIA B 1949 r. oTMedeHo nopaxkeHnue pado-
yux JuokcuHamu. Torja sxe B pe3ysibTaTe HEKOHTPOJIUPYEMOIO CHHTE3a TpU-
xJiopheHoJIa MPOU30ILIO 3arps3HEHUE JTUOKCUHAMU TEPPUTOPUU 3aBOoAa (hUPMBbI
BASF B Jlronsurcxadene (I'epmanus) u npu 3ToM 3aboiiesno 75 denosek. Cnycrts
noutd 40 JieT B KPOBHM 3TUX JItOJIEH ObLIM BBISABIICHBI BBICOKME KOHIICHTpPALIUU
MAapKEPHOTO COENMHEHUS TMOKCUHOBOM rpymmbl — TX /I,

B mectuaecsteie-cemunecaTbie 1ol B Y e Ha TpearnpusaTuu ““Xummnpom™
OBLTM OTMEYEHBI MACCOBBIC MOPAKEHHUs padOUYrX IPH MPOU3BOJCTBE TepOMITHIa
2,4,5-TpuxJ10pPEHOKCUYKCYCHOM KHUCIOTHI, YTO MOCITY>KUJI0O OCHOBAaHUEM IS €T0
3aKpBITUA. 3arpsi3HEHHE OKPY>Kalollel cpeapl NTUoKcMHamu B baikoprocrane
MPOUCXOIUJIO M3-32 HECOBEPIICHCTBA TEXHOJOTUU TMPOMBIIUICHHOTO MOJTyYEHUs
2,4-J1. Ucnonb3oBaHue MPOAYKTa C MUKPOIIPUMECSIMU JUOEH30-p-TMOKCUHA TIPU-
BEJIO K MOBBIIICHUIO COIEPKAHUS B MIOYBAX CEJIHCKOXO3SMCTBEHHOTO HA3HAUYCHUS
HM30MEPOB JUOKCHHA (TalJI. 6).

Tabnuua 6

ConepxkaHue JMKCUHOB B TOYBAX Pa3IMYHBIX palloHOB baikoprocTana

ConepxaHue TUOKCHUHOB,
Mecto or6opa npo6 ar/kr 8 DT
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r. Yoda 3,97
r. CamaBat 1,10
r. benopenk 0,23
r. TyiimMasbl 0,37
byp3siHCKUI 3a110BEIHUK 0,54
benbckuii 3anmoBe JHUK 0,15
Kurunckuit paiioxn 1,20
XanOyIIMHCKHUM paioH 0,35

B 1974 r. B r. HoBoueOokcapck mpou3oniea BbIOPOC JUOKCUHOB, uepe3 15
JIET CMEPTHOCTh CPEIM HOBOPOXXAEHHBIX B Tropojie Bbipocia ¢ 6,9 mo 10,4%.
[TosiBHIIMCH Cpel HOBOPOKACHHBIX U CIyYaH YPE3BBIUANHO PEJKUX YPOJICTB.

OTpaBieHre THOKCUMHAMH XapaKTEPU3YETCs MPOJOTKUTEIBHBIM CKPBITHIM
nepuoaoM. ['nbenb rpei3yHOB IMOCIE BBEACHHUS $1a B JETAIbHBIX J103aX Ha-
omonaercs crycts 3 1 0osiee Hellellb, Y KPYITHBIX )KUBOTHBIX 3TOT MEPUOJ CIIIe
0oJiee POJOIKUTENEH. TeueHrne Aa)Xe OCTPOro MOPAKEHHs KpalHe BSJIOE U
pacTATUBAETCS HA MECALIBL.

O¢ddekTuBHEE BCeX KOHIEHTPUPYIOT JUOKCHUHBI PHIOBI U IOWHBIE KOPOBBHI.
[TocTynuB B opraHu3Mm ¢ MUIIEH WX UHTAJISIUOHHO, JUOKCUHBI MTOJIBEPratoTCs
MeJJIEHHOM TpaHchopMauun. 95% NHMOKCHHOB B OpraHU3M 4YeJoBeKa NonagaeT
yepe3 Msaco v moJioko. Kurenu [IBeruu n @unnaaauu nonyvaot 63% cob-

CTBEHHO JUOKCUHOB U 42% (ypaHOB uepe3 pblOHBIE TPOTYKTHI.

ExecyTouHOE TIpeliesIbHO AOMYCTHUMOE IMOCTYIUIEHHE AUOKCHMHA B Opra-
HH3M Y€JIOBEKa B pa3HbIX CTPaHaX OMpEeAesIeHO Mo-pazHomy: oT 1 1o 200 nr/kr
Macchel. CornacHo pexkomeHaanuu BO3 Ge3omacHOi A1 Y€I0BEKa CUMTACTCS
eXeqHeBHas cyTodyHas go3a 10 mr/kr mMaccel Tena. JTa BEIUYMHA SBJISECTCS
OPUEHTUPOM IPHU PACUETE TUTMEHUYECKUX PETIAMEHTOB Ha JOMYCTUMOE CO-
JepKaHUE TUOKCUHOB B PA3IMYHBIX O0BEKTAX OKPYKAIOIIEH CpeIbl.

B Poccuiickonn @enepanuu yCTaHOBJICH €IUHBIA PETJIAMEHT Ha COAECpXkKa-
HUE TMOJUXJIOPUPOBAHHBIX JHUOEH30-Mapa-TUOKCUHOB U AuOeH30()ypaHOB B
nouse - 0,133 nr/r, B Boge nutbeBoi — 20 rr/n (Tabma.7).

Tabnuua 7
[IpenenbHO 10MYyCTUMBIE KOHIICHTPALIMY I YPOBHU JTUOKCHUHOB
B IMMPUPOJIHBIX 00BEKTAX U MUIIEBBIX MPOAYKTAX

OO0BeKT Ennnuna CIIA | T'epmanus | Utanus | Hunep- Poccus
HU3MCPCHUA JIaHAbI
Bo3nyx
- arMocepHBIit | /M 0,02 0,04 0,024 0,5
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- pabounit /M 0,13 0,12 -
Bona nuthbeBas | nr/i 0,01 10,01 0,05 - 20
3
ITouBa:
CEIbXO03. HI/KT 0,1 5,0 4,0 0,133
YTOJIbsl
HE UCIOJb3ye- | HI/KT 1000 5,0 -
Mas B ¢/X
[IpoayKThI:
MOJIOKO HI/KT - 1.4 - 0,1 5,2
pbIOa HI/KT - - - - 11
MSCO HI/KT - - - - 0,9

[Iepuoxa nomyBeiBenenus 2,3,7,8 - TX//] cocTtaBnsier: y Mbled, XOMIKOB
(B mHsX) - 15; kpbic - 30; Mmopckux cBUHOK - 30-94; 00e3bsH - 455; y yenoBeka
- 5-7 netr. Yepe3 15 ner mociie OKOHYAHUS XUMHYECKOW BOWHBI COJEPIKAHHE
TX/ B KUPOBOW TKAHU KUTEJICH 3apakKeHHBIX paiioHOB BheTHama ObL1O B 3-
4 pa3za BbllIe, ueM y xutenerd EBponbr u CIIA.

Bricokas nepuHaranbHas UM PaHHsS CMEPTHOCTh OTMEYEHA CPEAU JeTeu
BETEPAHOB BOWHBI BO BbheTHaMme, MOABEPIIMXCA BO3JIEHMCTBHUIO OPAHKEBOIO
areHra. Yacrora caMOIpPOMU3BOJIbHBIX a0OPTOB Ha 3apaKEHHOW TEPPUTOPHHU
Brernama Bo3pocna B 2,2-2,9 pa3, yacToTa BpPOXKIAECHHBIX IMOPOKOB PA3BUTHS
yBeJIMYMWIach B 12,7 pas.

B kiIMHMYECKON KapTUHE OTpaBJEHUSA BHadajle MPeoOJIalaloT CHMITOMBI
oOlLIeld THTOKCUKALIMU: UCTOLIEHUE, AHOPEKCHS, O0IIee YTHETEHUE, aluHAMUS,
DO3UHONEHUS, TuM@oneHus, Jeikountos. [lo3nHee NpPHUCOETUHSIIOTCS CHM-
NTOMBI OpraHocnenuuueckol narojgoruu (TUMNEpPIUIa3us W/WUIW METaIla3us
AMUJEPMAIBHBIX MPOU3BOJAHBIX KOXKH), MOPAKECHUE MEUYEHU, TKAHEH UMMYHO-
KOMIIETEHTHBIX CUCTEM.
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OcHOBHbIE BPOXKJCHHbIC IePEKThI - aHdHIle(a-
aus (IMOJHOE WJIM YaCTUYHOE OTCYTCTBHE KOCTEU
cBOJA ueperna u Mosra). Yacto conpoBoxaaercs
Ipyrumu jnedeKTamMu pa3BUTHSI HEPBHOM CHUCTe-
MBI, TaKMMH KaK paclleliiHa MO3BOHOYHUKA,
"3asubs ry0a" u HekoTopsie aApyrue (puc.20). B
peruoHax, rjae HPOU3BOASAT WJIM IIUPOKO HC-
MOJIB3YIOT JIMOKCUHOCOJIEpIKAILINE  BEIIECTBA,
JIETA YK€ B pAHHEM BO3pPACTE CTPAJAOT OT XJIO-
pakHe uinu Oone3nu Omo. Bricokoe conepika-
HUE JUOKCUHOB B TPYJHOM MOJIOKE BBI3bIBACT
TaK Ha3bIBacMoOe '"3a00JI€BaHUE KPOBH HOBOPOXK-
JCHHBIX", B OCHOBE €r0 CHUXCHHUE YPOBHS BHU-
taMuHa K, HE00XOAMMOro mJisi CBEPTHIBAHUS
KpPOBH.

VY kurenelr HeONAromoJy4HBIX PAaMOHOB YACTO BBISBISIIOTCS acTEHUYE-
CKMI CHUHJIIpOM, 3a00JICBaHUS TICYEHU, KOXKU U MOJAKOKHOU JKMPOBOM KJIE€TUYAT-
i ku (puc.21). Hanbonee paHHUM 1 4acCThIM MPU3HAKOM I10-

.Ji

£

Puc.20. Arsanedanus

PaXEHHUS SIBJISCTCS IJIUTEIBHO COXPAHSIONICECs XJIOpaKHe,
OCJIO)KHEHHOE PYOIIeBaHMEM Ha OTKPBITHIX YdacTKax TeJia
(me menee 10 er).

JIMOKCUHBI BBI3BIBAIOT OCJIA0JIEHUE COCTOSHUS 3710PO-
Bbsl MOJIOJIOW 4YacTH 000l nomyisiuuu. [loctynas B op-
raHu3M Jake B HEOOJBIIUX KOJWYECTBAX IUOKCHHBI I1O-
BBIINIAIOT AKTUBHOCTh  MOHOOKCHJA3 TI€YEHHU, IpeBpa-
HIAIOIIMX MHOTHE BEIIECTBA MPUPOJAHOTO U CHUHTETHYECKOTO MPOUCXOXKICHUS
B OIACHBIE JJIs1 opranu3mMa sijsl ('neranbHbiil cuHTe3").

YcToMunBEl K BO3JACHCTBUIO NHUOKCUHOB Oaknanbl Phalacrocorax carbo.
OOHapyxeHbl 0cO0U, OOMTaBIIME B TeUeHUE 14 JieT B 3arpsiI3HEHHOM JIMOKCH-

HAMU IIPYAY.

[Tpu ouenke TokcuuHOCTH TX/[/I BBIABIISIIOTCS 3HAYUTEIbHBIE MEXKBUIO0-
Bble paznuuus (Tabin. 8). CaMbIMU BBIHOCIHUBBIMU SIBJISIFOTCSI 30JI0THUCTHIE XO-
MSTYKH.

Tab6mura 8
TOKCUYHOCTDH TUOKCUHA JIJIs1 Pa3HBIX BUJOB )KUBOTHBIX.

Bup )xuBoTHOTO LDsy, MKI/KT
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Mopckasi CBUHKa 0,6-2,5
Hopka 4

Kprica 22-45
O06e3psanHa menee 70
Kponuk 115-275
Cobaka menee 300
Jlarymka-0bIk MeHee 500
XOMSIK 30JI0TUCTBIN 5000

B peruonax, rae npuMEHsUIM 3arpsi3HEHHbIC JUOKCHHAMHU TEepOMITUIbI,
MOSIBUJIMCH YTKHM C PEAKUMU aHOMAJIMSIMUA Pa3BUTHS KPbUTheB. OTMEUYEHBI CITy-
yau pOKJACHUS JeTel 0e3 MajblieB, MOBBIINICHHUE YaCTOTHl MEPTBOPOXKICHUN U
BBIKUIBIIICH.

XJ10pupoBaHHbIE OEH30JIbI

XnopupoBanHbie 0eH30b1 (XB) - XuMHUecKHe COeTMHEHUS, UCTIOJIb3Ye-
MbI€ B KA4e€CTBE OPraHMYECKUX PACTBOPHUTENICH, MECTUIUAOB, (PYHTHIIUIOB,
KOMIIOHEHTOB XMMHUYECKOTO CHHTE3A.

XBb COCTaBISIOT OCHOBY HMHCEKTHUILMAOB KOMIUIEKCHOTO JEHCTBUS, HC-
MOJIb3YEMBIX JJIs1 00pa0OTKH KUBOTHBIX U cTpoeHui. Hanbonee u3BecTeH rex-
caxjopuukiorekcat (y-I'XIII"), cmocoOHbBIN K OMOAKKYMYJISIITUA B TKAHAX KH-
BOTHBIX M 4YeJoBeKa (puc.28).

y-I'XHOI" murpupyeT U3 HOYBBI MO HA3€MHBIM OHOJOTMYECKUM LEISIM:
MI0YBA —3€PHOBBIE—TPHI3YHbI- XUITHUKHU.

N3 Boawl y-I'XI[" Murpupyer no BOJHBIM TPO(HUUECKUM ILEMSAM: BOJA-
(UTOMIAKTOH—300TUIAHKTOH—> PHIOBI— PHIOOSTHBIC MTHUIIHI.

v-I'XII" nnutenbHO coxpansieTcs B mouBe. Uepes Tpu roja nocie odpa-
00TkM B mouBe octaercs 5% BemlecTBa. TpaHcdopmanusi MPOUCXOIUT IMOA
BJIMSTHUEM MOYBEHHBIX MUKPOOPTAHU3MOB U COJTHEYHOI'O CBETA.

B Boge 6e3 runpodbuonToB nepuon nonypacnana y-I'XII pasen 23 cy-
TOK, Tys=525 cyTok.

YacTh KCEHOOMOTHKA, MOMABIIET0 B OPraHU3M, CBSI3bIBACTCS C KJIETOYHBI-
MU O€lKaMu W TOJBEPraeTcs JerajJoreHUpPOBAHMIO. Y JIUIL, MOABEPIIIHXCS
Bo3AciCcTBUIO Xb, METa00IUTH 0OHAPYKUBAIOT B KPOBH, KUPOBOM TKAHU, MO-
4e, BbIAbIXaeMOM Bo31yXe. CKOPOCTh 3JIMMUHALIMKU XJIOPUPOBAHHBIX (PEHOJIOB
HU3Ka, MTOJIArarT, YTO OHU MOTYT JEMOHUPOBATHCS B TKAHAX YEJIOBEKA B TE€UE-
Hue 15 ner.
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Cl B omnbiTax Ha >KUBOTHBIX ITOKa3aHO, 4YTO BC-

Cl Cl IIECTBA, IMOIMABIIME B OPraHU3M METa0O0JIU3UPY-
IOT B MEYEHH MPHU yYaCTUU LHUTOXpoM-P-450-
cl cl 3aBUCUMBIX OKCHJA3 J0 XJOPUPOBAHHBIX (PeHO-

JIOB 4CPEC3 CTAAUIO apCHOKCHUIOB.

Puc.22 I'ekcaxsnopOeH30:1

OCHOBHBIM TPOSIBIICHUEM TOKCHYECKOTO AeucTBUs Xb sBisgeTcs octpas
nopdupus. 1ot 3p(deKT, B 4aCTHOCTHU, HAOIIOMAICS Y JIUI, CIy4allHO yHoTpe-
OMBIIIMX B MUIILY 3€pHO, 00PaOOTAHHOE FeKCaXJI00CH30JI0M.

[Ipu octpom Bo3zaciCTBUIO 1,2-aUXJIOpOEH30/Ia Y MOCTPAIAIIMX OTMEYArOT
TOJIOBHYIO 00JIb, C1a00CTh, TOITHOTY, PA3APAKEHUE TJ1a3 U CIAM3UCTBIX JIbIXaTeIb-
HBIX IyTel. OOHapyKUBAIOT MOBBIIICHUE YHUCIa XPOMOCOMHBIX abeppaluii B jeii-
KOI[UTAaX.

['excaxyi00eH301 U JUXJIOPOEH30J1 CIIOCOOHBI BBI3BIBATH KAPIIMHOMY MEUCHHU,
MOYEK M aJICHOMY MapAIUTOBUIHOM KeJie3bl ) KUBOTHBIX. KannieporeHHocTh Xb
JUISL YEJIOBEKA HE JI0Ka3aHa.

HommxsopupoBanHbie 0M(eHUIIbI

[TonuxnopupoBanubie Oudenusbl (IIXB) - 3T0 KIacc CHHTETHYECKHX
XJIOPCOJEPKAIUX TOJUIUKINYECKUX COEUHEHUMN, NCTIOIb3YEMBIX B KAUE€CTBE
MHCEKTUIIUJOB, TPU MPOU3BOJCTBE IJIEKTPOOOOPY/IOBaHUS, B YACTHOCTH,
TpaHc(HOPMATOPOB U yCUIUTENEH (OXJIAXKIAIOIINE KUIKOCTH), & TAKKE B Kaue-
CTBE HAIIOJHUTEJIEH NPU MPOU3BOJCTBE KpACUTEIEH M MECTHUIUIOB, CMa304-
HBIX MAaTEpHUaJoOB JJisI TypOWH, THJIPABIMYECKUX CHUCTEM, TEKCTWIIsI, OyMmaru,
(IyOpECIIEHTHBIX JaMIl, TEJICBU3MOHHBIX TPUEMHUKOB U JP.

OnextpouszosanuoHubie [1Xb — coBo, a Takke COBTOJI, UCMOJIb3YEMBIE B
MPOU3BOJICTBE KOHJICHCATOPOB W TPAaHCHOPMATOPOB, COJEPKAT B KaueCTBE
MUKPOTIPUMECEH TOKCUYHBIE TOIMXJIOpUpOBaHHbIE AnOeH30¢ypanbl (ITX]D).

Ha puc. 23 npeacrasiena CTpyKkTypa OJHOTO W3 NPEACTABUTENEH rajore-
HUpOBaHHbIX OudenusnoB. TeopeTnueckn BO3MOKHO cyiectBoBanue 209 uzo-
MEpOB BEUIECTBA.
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cl cl
cl cl
Puc.23. Crpykrypa monekynsl [1Xb (3,5,3*,5*-teTpaxnopoudennn)

OnacHOCTh 3TUX BELIECTB OOYCIOBJICHA UX CIIOCOOHOCTHIO MEPCUCTUPO-
BaTh B OKPY’KAIOIIEH Cpe/ic U TOKCUYHOCTBIO ISl 1a00paTOPHBIX KUBOTHBIX. B
1979 roay npoussojactso [1Xb B CIIIA 6bu10 3anpeiiieHo.

[Ipn ocTpoM BO3AEHUCTBHMM BEIIECTBA 00JaAalOT CPABHUTEIBLHO HHU3KOM
TOKCHUYHOCThIO. B 3aBUCHMOCTH OT CTpPOE€HUSA M30MEpa M BHUAA SKCIEPUMEH-
TaJIbLHOTO dXMBOTHOT'O CPEJHASI CMEpPTENIbHAS /103a KOJIEOJIeTCsl B MUHTEpBaje OT
0,5 mo 11,3 r/kr. Xyop MOXKET 3aMelliaTh aTOMbl BOAOPO/Aa MPHU JH0OOM aToMe
yriiepojia, Hau0ojaee TOKCUYHBI XJIOp3aMelleHHbIe OU(EeHWIIBI B ME€Ta- U Mapa-
TITOJIOKECHUU.

B opranusm muekonuraromux 1 dyenoseka [IXb Moryr npoHukats yepes
KOXKY, JIETKHE W KEJIYyJOYHO-KUIIEYHbIM TpakT. Ha mpou3BOACTBE OCHOBHOMU
CIoco0 MOCTYIUICHUSI BEIIECTB - 4Ye€pe3 KOXKHbIE MOKPOBBI, B TO BpEMs KaK B
MOBCEHEBHOM XKU3HU OoJbiee KoauuecTBo [1Xb nmocTymaer B opraHusm ¢ 3a-
IPSA3HEHHOM IHILIEH.

[ToraB B kpoBb, IIXb OBICTpO HaKamIMBaIOTCS B MEUEHU W MBIIIIAX, OT-
KyJla 3aTeM, IepepacipeiesIsroTcs B )KUPOBYIO TKaHb. KoadduineHT pacrpe-
JEJICHUSI BEIIECTB B TKAHSX - MO3I: MEYEHb:KUP - COCTABISCT B CpeIHEM | :
3,5:81.

[IXb meTabonu3upyoT B OCHOBHOM B neueHu. Cobaku U rpbI3yHbI METa-
oomzupyroT [1Xb ¢ Gonbiielt ckopocThto, yeM npumatbl. Beeaenue 11Xb B
OpraHu3M YCKOpSAET MEeTa0O0JM3M JPYyrux KCEHOOMOTHKOB. OCHOBHBIC NyTH
BBIBEJICHUSA: C JKEIYbIO B COJACPKUMOE KUIICUHUKA U Yepe3 MOYKU ¢ Mouoid. B
3aBUCUMOCTHU OT CTPOEHUs M30MEpOB nepuol nonysbiBeacHus [IXb u3 opra-
HU3Ma 4YesioBeKa Kosebiercs oT 6 -7 10 33 - 34 mecsues.

Xponuueckoe Boznaencteue [1Xb npuBoauT K mpOrpecCUBHOMY MNaJIEHUAIO
Beca, XJIOpAaKHE, BHITIAJICHUIO BOJIOC, OTeKaM, MHBOJIIOIIUA TUMYca U JTUMDOU/I-
HOW TKaHW, T€NaTOMETajJuH, YTHETEHUI0 KOCTHOTO MO3ra, HApYLICHUIO PEInpo-
JTYKTUBHBIX (DYHKIMHI U T.J.

M3MeHeHUsI UMMYHHOTO CTaTyca HE OJHO3HAYHBI: OTMEUYACTCA KaK UMMY-

HOCYIIPECCUBHOE, TaKk U akTtuBupyrouiee nevictsue [1Xb. YBennunBaercs yvac-
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TOTa MH(PEKIIMOHHBIX 3a00JICBAHUI CPEU KUBOTHBIX, MOJBEPTHYTHIX JICHUCT-
Buto [IXDb. J)KuBoTHbIE, OABEprIIMECS BO3ACUCTBUIO TOKCUKAHTOB B ITPCHa-
TAJIbHOM, HEOHATaJIbHOM W IMOCTHATAJIBHOM NEPUOJIE CKJIOHHBI K CTEPEOTHII-
HBIM «MAHEXHBIMY JIBUKCHUSIM, TUIIEP- WU TUIIOAKTUBHOCTH.

Haubonee pacnpoctpanenHbiM miposiBieHueM aeictBus [IXb saBisercs
MATOJOTUA KOXKHBIX IMOKPOBOB, U B 4aCTHOCTH, XJiopakHe. [IXb BrI3biBacTHa-
pYLICHUS PENPOAYKTUBHBIX (PYHKIIUMN >KCHIIUMH: MPEKICBPEMECHHBIC POJbI,
CHIDKEHHE Beca HOBOPOXKJACHHBIX, MUKpoIiedanus, OTCTaABaHUE B YMCTBEHHOM
1 QU3NYECKOM Pa3BUTHUH JETEH.

I[IXb cnocoObHbl MOAU(PUIIMPOBATH ASHCTBHE HM3BECTHBIX KaHIIEPOTCHOB,
BBICTYIIasl B POJIU MPOMOTOPOB WM MHTHOMTOPOB OMYyXOJIEBOTO pocTa. Tak, B
OIBITAX HA XKKUBOTHBIX JIOKA3aHA UX POJIb KaK MPOMOTOPOB OITYXOJIEW MEYCHU U
HEOIUIACTUYECKUX  M3MECHCHHUM, PA3BUBAIOIIMXCS IIpU  ACUCTBUU  N-
HuTpo3amuHoB. Kak crieactBue, xponudeckoe aerctsue [IXb crnocodbcTByeT
YBEJIMYEHUIO YHCIIA OITyXOJIEH MEYEHH.

B 1968 roay B toro- 3anannoit SAnonuu (aepesus IOmio) Obuta 3aperuct-
pUpOBaHa MaccoBas BCIBIIIKA OTPAaBJICHUM IOCJIE YHNOTPEOJICHUS B MHUIILY
KOMMEPYECKOTO PUCOBOTO Macina, 3arpa3HeHHoro [1Xb u [IX®D. Otot snu3on
MOTy4mJI Ha3BaHue “0osie3Hp FOmo” wimm “macisHas 60Je3Hb”. AHAIOTUYHBIN
Cly4ad MMeJl MECTO U 1o3xe Ha TaiBane, korga B 1979 rony noctpanaino oko-
710 2600 uenoBek.

JI71s1 CHUKEHUSI OTPUIIATEILHOTO BO3JCUCTBUSI HA APKTUYECKHUE DKOCHUCTE-
Mbl [IXb B Poccun co3aaroTes NUIIOTHBIE YCTAHOBKU 110 UX YHUYTOKEHHUIO.

bpovmupoBannbie oprannuyeckue coeanHenus (bOC)

BpoMupoBaHHbIE OpraHUYECKUE COCIMHEHUS] OOBIYHO UCTIOJIB3YIOTCS KaK
KOMITOHEHT OTHE3aIlMTHBIX J00aBOK - aHTUIIHPETHKOB. B crmcok CO3 BKIIIO-
yeHbl rekcabpomuukionogaekad (I'BLJI/) wu nentabpomandeHunoBsiil 3gup
(nentab/1D).

['BL/I/l B OCHOBHOM HCHOJB3YETCS B MPOU3BOJCTBE IEHOIOJUCTUPOIIA
MIPY U3TOTOBJICHUHU M3OJISIIMOHHBIX MaHeNeH (HampuMep, B 31aHUAX U aBTOMO-
OWIsiX), B IPOU3BOJACTBE TEKCTHJIBHBIX MOKPBITUA U BBICOKONPOYHOIO IOJIU-
CTUpOJIA JJIsl DJEKTPOTEXHUYECKOTO U 3JIEKTPOHHOTO 000pynoBaHud. [leHTad-
pomaundenunoBbit 3pup (nenrab/1D) ucnonb3yoT B KauecTBe CpeAcTBa 3a-
MEIJIAIOLIETO TOPEHUE B KECTKUX M TMOKHUX IMOJUYPETAaHOBBIX MEHOMAaTepra-
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Jax ¥ MOJIMYPETAaHOBBIX AJIaCTOMEpPaX, UCTOJIb3yeMbIX B OOMBOYHBIX MaTepHa-
JlaxX U JOMAIIHEN YTBAPH.

BOC ¢ tpynom noanaroTcs OMOTUYECKOW TpaHCHOpMaALIMM U TIEPEHOCAT-
Cs BO3AYIIHBIMM MOTOKaMH Ha OOJIBIIME PACCTOSHMS, BIUIOTH JO APKTHKH.
OTnanyaroTcs CTOMKOCTBIO B BOJIC M B JIOHHBIX ocajakax. Ilepuon momypacnana
B Bo3ayxe: 10-20 nHeid.

IlentabJID obOmagaeTr AMOKCHHOIIOJMOOHONW AKTUBHOCTBIO, OH BBI3BIBACT
HapylieHus: PyHKIMU TeYeHU U HelpoTokcudyeckue 3G (eKThl, BIEKyIINe Ha-
pYyIIEHHE pa3BUTHS XUITHBIX NITUII. [1071 BO3I€CTBUEM MMEPBUYHBIX META00JIH-
toB neHtab/[D pa3BuBaeTCs MaTOJNOrHs KeJe3 BHYTPEHHEN CEKpEUWH, B IEp-
BYIO OY€pe/ib IIIMTOBUIHOM JKEJIC3hI.

Jlorapudmudeckoe 3HaYeHHE KO3 dUITMEHTa pa3aesicHUus OKTaHOJI-BOa
(logK,y) mnst texamyeckoro I'BIIJIJI cocraBnser 5,62, 4TO yKa3bIBaeT Ha
OOJIBIIION MOTEHIIMAI OMOHAKOIIJICHUS M TOATBEPIKIA€TCS POCTOM KOHIICHTpA-
uuu bOC B opranusMe yesioBeka, pbl0 1 MOPCKUX MJICKOTUTAIOIINX.

buokonnientpanus I'BIIJI/] B ppiOe moaTBepKIaeTCS BHICOKUMU KODPHUIH-
entamu omoHaxkoruieHus: (KbH) nocturaroniumu 21940. B nuiieBoit menu o3epa
Ontapuo (Kanana) koaddurment tpoduaeckoro ycunenus (KTY) nocruran 6,3.
Jliis cpaBaenus, KTY nns meradonuroB /AT cocraBui 6,1. OOHapyXeHBI BBICO-
kue ypoBuu ['BLI/IJI B o3epHoit popenu Salmo trutta trutta, yem B BUgax-kepTBax
o3epHO (openu, koprotike Osmerus eperlanus v psamnymike Coregonus albula.

Haub6onee Boicokue koHmentparmu ['BL/IJ[ oOHapyXeHbI B MOPCKHX XUIII-
HUKAX 3aMBIKAIOIINX TPOQUIECKUE LIENH, TAKUX, KaK OypbIe JeIb(PUHBI U TIOJICHH,
YTO CBUJECTEILCTBYET O OMOMAarHU(pUKAIMN OpOMOPraHMYECKUX COCJIMHEHUMN Ha
BEPIIMHE MUIIICBON MUPaAMUJIBI.

(I)TopopraaneCKne coeJMHECHNA

DTOpOpPraHUYECKUE COCTUHEHUS HCIOJb3YIOT B IPOU3BOJACTBE ILJIACT-
Macc, TEPMOCTOMKUX (PTOPKAYUYKOB XJIAJ0areHTOB, aHTUKOPPO3UOHHBIX I10-
KPBITUM MECTULIMA0B, KPACUTENENU, CMA30YHBIX MAaTEPUAIOB U T.1A. VX UCIOJIb-
3YIOT KakK IUIaMSITacsIue BEIeCTBA, MPOIEIICHThI U XJ1a/IareHTHI.

OnacHOCTh TPEJCTABISIOT (PTOPIPOU3BOIHBIE KApOOHOBBIX KHCIIOT, HX
abupsl U PTOpUpOBaHHBIE COUPTHL. DaKTOPOM, ONMPEACTSIONIMM TOKCUYHOCTb
BEIIECTB, SIBJISIETCS UX CIIOCOOHOCTh META0O0JIM3UPOBATh B OPraHu3Me ¢ 00Opa3oBa-
HUEM (TOPYKCYCHOM KUCIIOTHI, HAPYIIAOIIEeH CHHTE3 MaKpPOIPrOB.
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DTOpOpPraHUYECcKU 300LUJT «TIU(PTOp», MPUMEHsIEMbId TpU OOpLOE C
MBIIIEBUIHBIMU TPBI3YHAMH U CyCJIUKamu, B 103ax 14,2—28,5 Mr/Kr BbI3bIBa-
eT ru0enb oBell. BEICOKOTOKCHYEH OH AJIS NTUL Pa3HbIX BUIOB.

Haubonee octpoit sBisieTcs: mpodiieMa 3KOTOKCUYHOCTU TephTOpUpOBaH-
HbeIX gerepreHToB (IIDPOC), ucnonap3yembix B COCTaBE MEHHBIX OTHETYIIUTE-
jaeu, Moromux U yuctammx cpeactB. Konnenrpauuu [1OOC B KUBOTHBIX,
CTOSIIIIMX Ha 00JIe€ BBICOKMX CTYINEHSAX IMHILEBON LEIHU, MPEBBILAIOT KOHIICH-
Tpauuu y *KUBOTHBIX 00J€€ HU3KUX TPOPUUECKUX YPOBHEH, UTO CBUIECTEILCT-
ByeT 0 OnoycuieHuu (tTadin.9)

Tabmuma 9.
Konnenrpanuu [IOOC B o6pasiiax OMOTHI pa3HbIX PETUOHOB
Bua u pernon Opran
benblii MmenBenp, B neuenn (1700 — >4000 HI/T) npeBBILIAIOT UHAUBUTY-

Kpaitnuii ceBep Ka-  |[aJibHBIE ypOBHU BCEX JIPYTMX OPraHOrajOr€HHBIX CO-
HaJbl eIUHECHUN
- KbY >160 (onpexaeneH o KOHIIEHTPALMSIM B HEPIIE)

[lecen, kpaitHuii ce- (B neuenu (6,1 — 1400 HI/T)
Bep Kananbl

Hopka, CIIIA - B neuenu Hopok (1280 — 59 500 Hr/r, npu cpeaHeM
ypoBHe 18 000 HI/T)

- KbY ot ~145 1o ~4000 (1o KOHLIEHTpaLUsIM B I00bIUE
HOPOK: pakax (Bech OpraHusM), Kapre (MbIlIeyHast
TKaHb) U yepenaxax (1e4yeHb)

benoronoselit opiax, B mnazme (1 — 2570 Hr/r)

CIIIA
Henasdun, CIIA B neuenu (10 — 1520 Hr/1)
TroneHs, B neuenu (130 — 1100 Hr/T).

boranuecknii 3ammmB, | KbBY >60 mo maHHBIM 00CIEIOBAHUS JIOCOCS B TOM K€
DOunagaIus €TUOHEe

Taxk, 11 neJarndecKod MUINEBOM CETH, BKIIOYAOIICH OAWH BHA OecIio-
3BOHOYHBIX (MH3HU[Ia), B BUJIa KOPMOBOW PBIOBI (CEpPOCIMHKA U aMEpUKaH-
CKasi KOPIOIIKa) U OJIMH BUJ XUIIIHOW PHIObI, 3aHUMAIOIIUN BEPXHIOO MO3UIUIO
B numieBoi 1enu (o3epHas gopenn), k0d3PHUIHEHT TPOHUUECKOTO YCUIICHHUS
(KTY) IIOOC pagen 5,9.

OOpa3iibl IeYeHu phIO, MTUI] 1 MOPCKUX MJICKOMUTAIONMIUX U3 ['peHnanauu
coaepxat [IOOC. OTtmeueHa ero OnoMaruupukaiusi B MOPCKON MUIIIEBOM 11e-
iy (MOPCKOM MOJAKAMEHIIMK < KOJIbuaTasi Hepra < OeJIblid MEIBEb ).

UccnenoBanust 00e3bsin pona Cynomolgus CBUAETEIBCTBYIOT O BO3MOXK-
HocTu Onoakkymyssinuu [IOOC y MiekonuTammX B €CTECTBEHHBIX YCIOBU-
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AX.

[IOOC TOKCUYHBI 111 MICKOMUTAIOIIUX NPU CYOXPOHUYECKOM BO3JICH-
CTBUU. Y CTAHOBJIEHA UX PENPOAYKTUBHASA TOKCHYHOCTb ISl KPBIC, IOTOMCTBO
KOTOPBIX THOJI0 Beckope nocine poxaeHus. [IOOC tokcudeH ais BOIHBIX Op-
raHU3MOB, M3 KOTOPBIX HAaWOOJBIIYI0 YYBCTBUTEIBLHOCTh K €r0 BO3JIECHCTBHUIO
MPOSIBISIIOT KpeBeTKa-Musuaa u Chironomus tentans.

NHCceKkTUIMIHbIE TPUMAHKU, UCIOJIb3yeMbIe ISl OOPHObI ¢ MypaBbsIMHU-
JUCTOpEe3aMu - CylbhypaMul, GUIPOHUT U XJIOPHUPU(POC H3roTaBIMBAEMbIC
Ha OCHOBe OJIHOrO M3 cBsizaHHBIX ¢ [IPOC mpousBojaHbIX (TIEPHTOPOKTUIT
cyibhoHmwIpTopuaa) Npu paszioxenun npespaimarorcs B [IOOC, coznaBas yr-
P03y OKPYKaOIIEH Cpee.

Ecnu npousBojictBo u ucnoas3oBanue [IOOC He Oyaer nmoctaBieHo 1o
KOHTPOJIb U OyIET MPOAOIKATHCA WM PACIIUPATHCS, TO 3TO CKOpPEE BCErO
MPUBEAET K MOBBIIICHUIO €0 KOHIEHTPALIMN B OKPYKAIOIIECH Cpelie U, B YaCT-
HOCTH, B OpraHuM3Max JIOJIEH U KUBOTHBIX, AK€ HAa OOJBIIOM yAaJICHUU OT
MECT €T0 MMPOU3BOJICTBA U TPUMEHEHHS.

Croiikue 0J10BOOPTraHUYECKHE 3arPSI3HUTEIH

MeTtaueckoe 0JIOBO HE TOKCUYHO, YTO MO3BOJISICT MPUMEHSITh €r0 B IHUIIE-
BOU MPOMBIIUICHHOCTH. JIeTaibHas 103a AJi yenoBeka He onpenenena. [lopor Tok-
CUYHOCTH JIsI 0j10Ba paBeH 20 mr/neHb. Bpeansie mpuMecH, coaepKaiiyiecs B 0JI0-
BE B OOBIYHBIX YCJIOBHUSIX XpPaHCHHS W MPUMEHEHHUS, HE BBIICISIFOTCS B BO3AYX B
o0beMax, MPEBBIIIAIOIIMX NPEACTHHO JOMYCTUMYIO KOHIIEHTpaluto. JluTensHoe
(B Teuenue 15-20 net) BO3AEWCTBHE MBUIM OJIOBA MOXKET BbI3BAaTh 3a00JIEBaHUE
ITHEBMOKOHHO30M.

OpraHuueckre COCJAMHEHHUs 0JIOBA SIBJISIIOTCS sj1a-
e Ny e, MH VLA HEPBHOWM CHUCTEMBbI, OHU BBI3BIBAIOT MApAIUYH.
[\/\ [Ipy XpOHMYECKOM JAEHUCTBUM OJIOBOTETpAMETHIA U
“a 0JIOBOTETpa’THIIa CTPAJAIOT MPEKIE BCErO 3PHUTEIb-
HbIE HEPBBI. Y JIETEH M IOKUJIIBIX JIFOJICH OTPABJICHUE

Jake HEOOJBIIIUM KOJIMYECTBOM OJIOBA MOKET OBITh (haTalbHbBIM.
Coenunenust TpuOytmionosa (TBO), Takue kak OKCH TPUOYTUIIOIOBA; O€H-
30ar TpUOYTUJIOIOBA; XJIOPUJ TPUOYTHIIO0NIOBA; (PTOPU TPUOYTUIIONOBA; JIMHOJIEAT
TpUOYTHIIONOBA; METAKpHiIaT TPUOYTUI0I0Ba; HaPTEeHAT TPUOYTHUIIONOBA HUCIIOJb-
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3yIOTCS B IIperaparTax He CeTbCKOXO3IMCTBEHHOTO Ha3HAYEHUS B KaUeCTBE OMOInIa
U1 OOpPBOBI C BPETHBIMUA OPraHU3MaMHU.

OOnagaromuii peneuieHTHBIMA U aHTU(UIUHTOBBIMU CBOMCTBAMU ITLJIUK-
TpaH (TPULIMKIOTCKCUIIOIOBOTHAPOKCHU) UCIIOJIB3YIOT KaK akapulu IJisl Ofl-
pPBICKMBaHMS BUHOTpaja. [IIuKkTpaH MagoTOKCHYEH JUIsl ITYEe U JPYTUX TOJe3-
HBIX HACEKOMBIX, a TaKXKe JJIs TITHUII.

Hanbonee mMUpOKO OJIOBOOPraHMYECKUE COCIMHEHUS] TPUMEHSIN Kak
KOMITIOHEHT IPOTHBOOOPACTAIONINX KPACOK, KOTOPHIMHU TOKPBIBAJIM KOpIyca
CYZIOB, JIJIsl IPEAOTBPAILICHHUST 00pacTaHUs MOJUTIOCKAMH COOPY>KEHHUI U 000py-
JIOBAaHUS, UCIOIb3yeMbIX MOJ Bomou. ThO mpuMeHsIOT B cOCTaBe KOHCEpPBaH-
TOB JPEBECUHBI, a TaKxKe JJist 00pbObI ¢ 00pa30BaHUEM CIIM3U, B KAYECTBE MO-
nudukaTopa CHHTETHYECKUX MOJMMEPHBIX KayuyKOB U MPH M3TOTOBJICHUHU He-
KOTOPBIX JeKapcTB. OJOBOOPraHMYECKUE CTAOUIN3ATOPBl UCTIOJIB3YIOT IS MO-
BBIIIICHUSI TEPMOCTOMKOCTH H3JACIMH M KaK KOMIIOHCHT TOHEPOB JIa3epHBIX
MIPUHTEPOB.

B noBepXHOCTHBIE BOJIbI OJIOBOOPTaHUYECKUE COSAMHEHHUS MTOTIa/1at0T:

1. mpu ipousBoacTBe okcuaa Tpudytuinonaosa (OTHO);

2. IpU MOPOU3BOACTBE CAMOIOJIUPYIOIIUXCS COMOJUMEPHBIX KPacOK Ha

ocHoBe ThO;

3. Ipu CyJOCTPOUTENBHBIX U CYJOPEMOHTHBIX padoTax;

4. npu ucnonb3zoBanuu ThO Ha cygax B MOpe U IMIPECHOBOAHBIX BOJOEMAaX.

Croiikocts ThO B Bojie HaXoAUTCA B JUANa30HE OT HU3KOW 10 YMEpEH-
HOM: TIEPUOJ] €ro MOIYpPa3I0KEHUS COCTABISET OT HECKOJbKUX CYTOK J0 He-
CKOJIbKUX MecsaIeB. YpoBHU THO B OTIOXKEHUAX HA TEPPUTOPHUH CyT0Bepdeit
B Pa3HbBIX CTpaHaxX MHUPOKO BapbUpyrOT — 0T 10 10 2000 MKI/KT cyXxoro Beca

JIuniopunbHbIE CBOKWCTBA OPraHUYECKUX MPOU3BOJHBIX OJIOBA MO3BOJSIOT
MM JIETKO MPOHMKATh U HAKAILJIMBATHCS B OPraHax U TKaHSX, BhI3bIBAS MPSIMbIC
Y OTJAJICHHbIC HEraTUBHBIE MociencTBud. [Ipu nepopaibHOM BBEICHUU J1a00-
PaTOPHBIM KMBOTHBIM TPHUOYTHIIOJIOBO MPOSBISET TOKCUYHOCTD B JUAIA30HE OT
YMEPEHHOM 1O BBICOKOU.

L 50 (xpbichl, iepopaibHo): 94-234 mr/kr m.1. (THO)

L 5o (Mbitu, nepopanibHo): 44-230 mr/kr m.1. (TBO)

L 50 (kposuku, nepmaiibHo): > 9000 mr/kr m.T. (TBO)

LCsy (kpbIChI, HHTAISAIIMOHHO, 4 4): 65 mr/a m.T. (OTBO, BapIxaeMmbie
yactuiel) (IPCS, 1990).

TBO oueHb OMacHO NP BIBIXAHUM €r0 B3BEIICHHBIX B BO3JYyXE YacTHII,

BbI3bIBAIOIIUX PA3APAKCHUC U OTCK JICTKHX, OJHAKO IIapbl €TO0 CPABHUTCIILHO
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oe3Bpensbl. [Ipsamoit kouTakT ¢ TBO B konnentpanusx Boime 0,01% moxer
ObITh MPUYMHON OCTporo Jepmartuta. Hambosiee yyBCTBUTENbHA K JIEUCTBUIO
THO BmIIOYKOBas ’keljie3a, YTO MPUBOJMUT K HAPYUIEHUIO KJIETOYHBIX UMMYH-
HBIX PEaKLHM.

B paiionax, rie HaceneHue €XeIHEBHO YIIOTPEOIISIET B MUILY MOJUIFOCKOB,
BBIPAIIMBAEMbIX B OKPECTHOCTSIX KOMMEpPYECKUX MOPTOB, ypoBHU THO MoryT
CO3JaBaTh HEJAOIYCTUMYIO YIPO3y JJISI 310POBbSI.

OJOBOOpPraHUYECKHE COEAUHEHHMS, HAKAIUIMBAIOUIUMECS B TPOPUUECKOU
LEMOYKE, BBI3BIBAIOT NCEBOArepMadpoOAUTUIM Y HEKOTOPBIX MOPCKHX BHUOB
KUBOTHBIX, @ TAKXKE HEHPOTOKCUYHBIE U UMMYHOTOKCUYHBIE 3(PPEKTHI y BbI-
HIECTOSIIINX KUBOTHBIX.

EBponelickum cooOmiectBoM 3amnpenieHo npumeHeHue ThO B cocrtase
J00BIX KPACcOK M MPEINapaToB JJjisd: MPOTHBOOOpacTaromieii o0padoTKHU JTFOOBIX
CYJIOB, a TAaK’)K€ Ha BHYTPEHHUX BOJHBIX MYTSAX U BOJOEMAaX. 3alpelieHo oopa-
OaThIBaTh COOPYKEHUN M 00OpyAOBaHUS, MPEAHAZHAUYCHHBIC ISl Pa3BEICHUS
pBHIOBI MJIM MOJUTIOCKOB; JIIOOBIX COOPYKEHUW WM 000pYyHOBaHUS, HAXOMs-
IIMXCSl B TIOJIHOCTHIO WJIM YAaCTHUYHO MOTPY’KEHHOM COCTOSIHUM; a TaKXe IS
00pabOTKH TEXHUUYECKON BOJIBI.

Bcemupnas opraHuzaius 31paBoOXpaHEHUs MPEI0KUIa OPUSHTUPOBOY-
HYI0 HOpMY HepopaiabHOro Bozzaeictus — 0,3 MKI/KI Macchl Teja B CyTKU. B
CIHIA npunst cineayromuii HopmatuB ThO pedepeHcHas 103a npu nepopanb-
HOM NOCTYIIeHUH — (0,3 MKI/KT MaccChl T€Jla B CYyTKH.

JleTepreHTnl

JleTreprenTbl WIM CHHTETHYECKHUE ITOBEPXHOCTHO-AaKTHBHBIC BEIIECTBA
(CITAB) sBnstotrcs "metuiieM" Hay4dHO-TEXHUYECKOW peBosironuu XX BeKa.
Cpennee motpeOJieHHE ETEPreHTOB Ha OJHOIO YKUTEJS IJIAHEThl COCTABIISET
25T cyT'l. [Tpu HOpMax BogooOTBeneHUA B ipeaenax 125-350 1 Ha yenoBeka B
CYTKM CpEIHEE PACUETHOE COACPHKAHUE MOBEPXHOCTHO-AKTHUBHBIX BEIIECTB B
OBITOBBIX CTOUHBIX BOJIaX KoJyiebsercs B npeaenax 7,1-20 mr/ 1.

JleTepreHThl MOCTYMAOT B BOJHBIC OOBEKTHI C OBITOBBIMHU, ITPOMBIIIICH-
HBIMM M CEJIbCKOXO35IMCTBEHHBIMM cTOKaMu. B cenbckom xozsiictBe CITAB
MCIIOJIb3YIOT JIJI AMYJIbTUPOBAHUS ECTULIUOB.

[Io XxMMHUYECKOW CTPYKType pa3inuyaroT 4derhipe kiacca [TAB: aHnoHak-
TUBHBIE, KATHOHAKTUBHBIC, HECHOHOTEHHBIEC U aM(OTEpPHBIC.

Beiiensitor Takxke BBICOKOMOJICKYJISIpHbIC (TIOJIMMEpHbIE), nepdTopupo-
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BaHHble U KpemHuiniopranndeckue [IAB. AnuonaktuBHbeie [IAB comepxkar B
MOJIEKYJI€ OJITHY WJIM HECKOJIBKO MOJISIPHBIX IPYMHI U JUCCOLMUPYIOT B BOJHOM
pacTtBope ¢ 00pa30BaHUEM IJIMHHOIETIOYHBIX aHUOHOB, ONPEICISIOIINUX UX TO0-
BEPXHOCTHYIO aKTUBHOCTb.

docdarasie HanmoiaHuUTenH, Bxoasmue B coctaB CIIAB, BwI3bIBatoT 3B-
TpoUpOBaHKUE BOJIOEMOB, B CBSI3U C 3TUM B HACTOSAIEE BPEMSI B PA3BUTHIX
CTpaHax UX 3aMEHSIIOT Ha CyJib(aTcoieprKallie BellecTRa.

TOKCUYHOCTH JETEPreHTOB MO TMTHEHUYECKUM KPUTEPUSIM CPABHUTEIHHO
HEBBICOKA, OJTHAKO HAJIMYKE IIEJIOr0 psijia cieludUuecKux CBOMCTB (eHOoOoOpa-
30BaHUE, SMYJbIUPOBAHUE, CONIOOUIN3ALINS, BIUSIHUE HA MOBEICHUE APYTUX
KCEHOOMOTHUKOB B OKPYKAIOIEH cpeJie U JIp.) MO3BOJISIET OTHECTH UX K pa3psLy
BpPE/IHBIX BEILIECTB, CIIOCOOHBIX BHI3BATH HEOJIATONPHUATHOE BIUSHUE HA IKOJIO-
TMYECKYI0 CUTYAIIHUIO.

OcTpasi TOKCUYHOCTh BBIpa)K€Ha y KaTHOHAKTUBHBIX [IAB, obnanaromnmx
OaKTepUIIMIHON aKTUBHOCTHIO. KOHTAKT C HUMM BBI3BIBAECT HAPYIICHUE OBAPH-
aTbHO-MCHCTPYJIbHON (PYHKIIMHU, OEpEeMEHHOCTH, OCJIa0JIeHHE IOJIOBOM IIO-
TEHIIUU MY>KUUH, IOPAKEHUE TJI0A.

CITAB — «3KOJIOTHYECKHU >KECTKHE» BEIECTBA, HAa OKHUCIIEHHE KOTOPBIX
pacxojlyeTcs MHOTO PACTBOPEHHOTO KHCIIOPOJia, KOTOPBIM, TaKUM 00pa3oM,
OTBJIEKAETCSI OT MPOLECCOB OMOJIOrNYECKOTO OKUCIIEHUS.

['1aBHOY MUIIIEHBIO JAETEPTEHTOB SIBJSIOTCS THAPOOHOHTHI (Tabi.10). [e-
TEPreHThl OKA3bIBAIOT U MPSAMOE TOKCUYECKOE JIEUCTBUE HA THAPOOMOHTHI. OHU
HapymarwT CTPYKTYPY kaOp, YTO BBI3BIBAET HAPYIICHUE KUCIOPOJAHOTO OOME-
Ha y pbiO. Tak, cynbbhanon B koHueHTparuu 0,025 Mr/a npuBOAUT K MOJHOU
ruOeInm BEJIMTepoB MPUMOPCKOTO rpedernka, npu 3,3 MI/in — cMepTeiaeH s
CEporo exa.

K BBICOKO TOKCHYHBIM BELIECTBAM OTHOCHUTCS JIUCOJIBaH, BbI3BIBAIOIIUN B
koHreHtpauuu 0,3 mr/n rudens 50% ocobel cerosieTok (openu; B KOHIICH-
Tpanuu 100 mMr/in — HapylieHue OIIOAOTBOPEHUS UKPHI BbioHA. DochoKcUT-7,
WCIIOJIb3YIOMIMIICA B KauyeCTBE MHIHOUTOpa KOppo3uHu, B KoHIeHTpamuu 0,1
MI/J1 — BBI3bIBAET OCJIIM3HEHHUE Ka0p, TOUCUHbIC KPOBOU3IUSAHUS U OTEK MIEYCHU
y MOJIOJI TPECKHU, B J103€ 1 MI/J — CMEPTEIIeH JIJIsl TPECKH.
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Ta6muma 10
TOKCHUYHOCTH AETEPreHTOB 11 MOPCKUX
0ecno3BoHOYHBIX (LDso mpu 48 4acoBOM SKCIO3UIINAN)

Bun AHNOHHBIC, MT ! Hewonnsie, mr !
[Tonuxera Capitella capitata 1,0-10 1,0-5,0
[Tonuxera Scolepsis fuliginosa 10-25 0,5-5,0
Kpesetka Crangon crangon 100 33-100
N3onona Sphaeroma serratum 800 10-100
Munust Mutilus galloprovincialis 800 1,0-25
Momntock Cardium edule 10-33 10-100

CIIAB, nomaBumine B OpPraHu3M TEIUIOKPOBHBIX >KUBOTHBIX YCUJIMBAIOT
TOKCUYECKOE M KAaHUEPOTCHHOE BIIUSIHUE IPYTUX TOKCUKAHTOB. OHU IMOBBIIIA-
10T MOJIBH>KHOCTD TSIKEJBIX METAJJIOB MO BEPTUKAIBHOMY MPO(UIIIO MOYBBI U
COCOOCTBYIOT X MEPEXO0y C MOYBKI B pacTeHus. [Ipu 3ToM caMu 1eTepreHThI
B IIPUCYTCTBUM B NOYBE APYTUX 3arpsI3HUTEIIEU TaKKE€ MUTPUPYIOT B ITPYHTO-
BbIC€ BOJbI U TPAHCIOLUUPYIOTCS B PACTEHHS] B OOJBIIMX KOJHWYECTBAX, YEM B
cinydae npucyrcrBus [IAB B nouse B n3onmpoBaHHOM Bujze. IlocTyruienue ne-
TEPreHToOB B MOYBY (CBBIIIEC 15 MI Ha Kr) U BOJY CO3IAaE€T YCJIOBUS IS pa3-
MHOXEHUS U JJIUTEIbHOTO BBKUBAHUS MATOI€HHON MUKPOQIOPHI, UTO YXYI-
[IaeT 3MUAEMUYECKYIO CUTYaLNIO. XJIOMNbsl NEHbI, 00pa3yeMble AETEpPreHTaMH,
COCOOCTBYIOT 3aXBaTy SIMI FE€JIbMUHTOB B CTOYHBIX BOJAX U UX PACCEICHUIO
Ha OOJIbIIINE TUIOIIAIH.

JleTepreHThl NOHMXAIOT CIOCOOHOCTh THIPOOMOHTOB MPOTUBOCTOSITH HU3-
KOMY COAEPIKaHUIO KUCIOPOJa B BOJE.

HeiicToH cocTOUT U3 ABYX SPYCOB: HUKHEro (TMUIIOHEMCTOH) U BEPXHETO
(anuHercToH). [lo BepxHel CTOpOHE TUICHKH OEraroT MpeJACTaBUTEIN AIUHEH-
CTOHA: KJIONbI-BOJOMEPKH, BEPTAUKH, MyXd 3Ppuapsl u npyrue. [lnenka Hats-
KEHUS MPOrudaeTcs MoJi HoraMu HACEKOMBIX, HO HE PBETCS, TaK KaK KOHEYHO-
CTU U Teno HacekoMbix rusipodoOHsl. [Ipu momamanuu B Bojgoem CIIAB
IUIEHKA TOJ UX BO3JCHCTBMEM HAUYMHAET PBATHCA M HEUCTOHHBIE OPTraHU3MBbI
THOHYT.

JleTepreHTsl BBI3BIBAIOT T'MOEIh MOPCKOTO HEMCTOHA, UTPAOLIErO BEIy-
IIYI0 POJIb B €CTECTBEHHOM BOCITPOM3BOJICTBE COTEH BHUOB OECIIO3BOHOYHBIX
KUBOTHBIX U pbI0. Tak UX BO3JEUCTBUEM OOBACHSIOT HCUE€3HOBEHUE B UepHOM
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MOpE€ BECIIOHOTHX PaKOOOpa3HBIX, COKpAIICHUE YUCICHHOCTH THUIIOHEHCTOH-
HOM MJI0TEM M JIMYMHOYHBIX CTaAui BCEX BUAOB KpaboB. Ha mopsigok ymMeHb-
IIAJIOCh KOJINYECTBO TMIIOHEHMCTOHHBIX JTUUYMHOK U MAJIbKOB BCEX BUIOB Keda-
JIeH, capraHa, MOPCKOTO S3bIKA.

IHecTnuuanl

[lectuuuapl, BellecTBa, MpPUMEHsAEMBbIE 1Jisi OOpbOBI C BPEIHBIMH Opra-
Hu3Mamu. Kopenp “nma’, NMPOMCXOIUT OT JATHHCKOTO cJioBa ‘‘yOWMBaTh”,
“mect”, o3Havyaer “‘BpeauTenb. [[puMeHeHne NEeCTUIIMI0B — BBIHYXKICHHAS HE-
00X0IUMOCTh. AOCOIIOTHO O€30MACHBIX MECTUIMIOB [JI1 YEJIOBEKAa U OKPY-
YKAIOIIEH CPEJIBI HE CYIIIECTBYET.

W cTOYHUKY MOCTYIUICHUS MECTULIMIOB OKPY>KAIOIIYI0 CpEey:
— a’poo0pabdoTKa MOCEBOB, MACTOUIII, IECHBIX MACCHUBOB,;
— UCKYCCTBEHHOE JI0K/I€BAHUE PACTBOPAMHU SIOXUMUKATOB;
— 00J1aKO MECTUIIUIOB B PsIIC CyYaeB MOKET YHOCUTHCS BO3YITHBIMUA MTOTO-
KaMy Ha OOJIBIIIME PACCTOSHHS OT MecTa 00pabaThIBa€MbIX YYaCTKOB, OCEATh
Ha MOYBY U BOJIOEMBI;
— KOHIICHTpaIlUs MEeCTUITUI0B B aTMOc(epe MOKET MOICPKUBATHCS 32 CUET
HX BTOPUYHOTO MOCTYIICHHUS B BO3AYX B MPOIIECCE UCTIAPEHUS U TTOTHATHS ad-
PO30JIeli BETPOM C ITOBEPXHOCTH 00PaOOTaHHBIX YYACTKOB;
— IYHKTBI MPOTPABIMBAHUS CEMSH;
— MPOUECCHI IEPBUYHON U BTOPUYHOM MUTPAIIUNA TIECTUIUIOB B BO3YIIIHBIN
OacceliH OCTaloTCsl HEYNPABIISIEMBIMU;

[lecTuuuapl AeyIST HA TPYNIIBI B 3aBUCUMOCTH OT MOPaKaeMbIX UMM Opra-
HU3MOB: MHCEKTUILIMABI — CPEACTBA JJIs1 OOpbOBI C HACEKOMBIMH, aKAPUIUIbI —
JUISl YHUUYTOXKEHUS KJCIeH, PyHTHIIUIbI — CPe/ICTBAa YHUUTOKECHHS BO30YIUTE-
Jei 0osie3HEeN pacTeHUH, POJACHTULIUBI (3001MAbI) — AJIsl OOpBHOBI C TPHI3YHA-
Mmu. K mectuimaamM OTHOCSTCA TaKKe BEUIECTBA, UCIIOIb3yEMBbIEC IS

- YHUUYTOXKEHUS COPHOM pACTUTEIBHOCTH (TepOULIUIbI);

— CTUMYJISIIIUY PA3BUTHS U POCTA PACTCHUM (ayKCUHBI, THOOEPEIINHBI);

— YHUYTOXEHUS PACTCHUI HA KOPHIO (IE€CUKAHTHI);

— ynaneHust JIMCTheB (1edOoTuanThl);

— yAajeHus [BETOB U 3aBsi3ei (nediopaHThi);

— MIPUBJICUCHUSI HACEKOMBIX (aTTPAKTAHTHI);

— OTIYTUBAHUSI HACEKOMBIX (PEIeJICHThI) U T. .

[IpumMeHeHNE TIECTUITMIOB ITO3BOJISET MOJIy4aTh CTA0MIIbHBIC YPOXKAU U Orpa-
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HUYMBATh  paclpocTpaHeHUE  WHGEKIMHA,  TepelaBaeMblX  JKUBOTHBIMH-
MEePEHOCUMKaMU (MaJISIpyH, ChIMHOTO TU(A U T.11.). OJHAKO UMEIOTCS U HEraTHB-
HbIE TIOCIICACTBUS, IPUBOISAIIUE K TOSIBJICHUIO YCTOMYMBBIX K HUM BUJIOB Opra-
HU3MOB. XJIOPOPraHUYECKUE UHCEKTULIUIBL, TaKue, KaKk xyopaaH, /1T u npyrue,
XOTSI OHU, HECOMHEHHO, MPUHECIIN OIPEJICTICHHYIO MOJIb3Yy CEIbCKOMY XO3SIICTBY
MOCTENEHHO U3bIMAIOTCS U3 YHOTpeOIeHUs. 3anpelieHbl 1 HeKOTopble (pyMuras-
ThI, IPUMEHSBIIIUECS paHee JIJIsl Ta30BOro 00e33apa’KMBaHUs 3€pHA.

[Io o6beMaM mpuUMEHEHUs JTUAUPYIOT repounuabl. Ceeime 25% coBpe-
MEHHBIX TePOMITUIOB MIPEJCTABICHBI COCTMHECHUSIMHU, OTHOCSIIITUMHUCS K TIPOU3-
BOJIHBIM CYJIb()OHUIIMOUYEBUHBI U UMHUIN30JINHOHOB.

[To byHKIMHM TepOUITUIBI MOKHO Pa3/IeIUTh HA JBE TPYIIIIHIL:

1. BemectBa, npuMeHsieMble JJIsl CTEPUITU3AIIMU TIOUBBI, TTOJIHOCTHIO TIpe-

JNOTBPALLAIOIIME PAa3BUTHUE HA HEW PACTEHUM.

2. I'epOuninuibl BTOPOU IPYIIbl YHUUYTOXKAIOT PACTEHUS U30UpaTEIbHO.

Hanpumep, 2,4-nuxnopdeHokcuykcycHas kuciiota (2,4-J1) youBaeT ABy-
JIOJIbHBIC COPHSAKK U HEXKeNaTeJbHYIO JIPEBECHO-KYCTaPHUKOBYIO PacCTUTEIb-
HOCTb, HO HE BPEIUT 3JIaKaM.

3arpsi3HEHHE arpOdKOCUCTEM TepOHuIlUIaMu BO3HHUKACT B CBSI3M C 3aBBI-
HICHHBIMU HOPMaMU Pacxo/ia, MI0X0 OTJIAXKEHHOW TEXHUKON BHECCHMUSI.

MHorue GyHruuuabsl — 3TO0 HEOPraHUYECKHUE BEIIECTBA, COAEpKaIIUe Ce-
py, Meab win pTyTh. Cepa Oblia, BEPOSITHO, EPBLIM 3(PGHEKTUBHBIM (YHTHUIU-
JIOM U LIUPOKO MPUMEHSIETCS 10 CUX MOP, OCOOCHHO JIJIsi 00PHOBI C MyUHHUCTOM
pocoii. Ceiiuac HauOoJiee pacnpoOCTPAHEHbI CUHTETUUYECKUE OPraHUYECKHe
(GYHTUIABI, HAIPUMEP TUTUOKapOaMaThl.

Eme B cepequne 1950-x xionkoBojibl U3 Ilepy CTOIKHYIMCH ¢ HENpeacKa-
3yE€MbIMH TOCJICCTBUSIMUA MCHOJIB30BAHUS SITIOXUMHUKATOB. BMeCTO ceMu OCHOB-
HBIX BHUJIOB “BpeIUTENICH’, ¢ KOTOPHIMU OHM HauyWMHAIM OOpbOy, BCKOpE UM IpH-
[UIOCh UMETh JeN0 ¢ 13-10, TaK Kak M3-32 YHUUTOXKEHUS HACEKOMBIX-XUIIHUKOB
HA CIICHY BBIIILIU BUJIbI, HE UIMEBIIIUE paHEE SIKOHOMUYECKOTO 3HAYCHUSI.

B nacrosmiee Bpemst 0osiee 900 BHI0B, OTHOCSIIIUXCS KO BCEM BETBSAM JKH-
BOU MPUPOBI (HACEKOMBIE, KJICIIN, MUKPOOPTaHU3MBbI, PACTCHHUS, HEMATObl U
IPBI3yHBI) TPUOOPETM YCTOWYUBOCTh K T€M WM UHBIM IMECTUIIUJIAaM — U I10-
CKOJIBKY TIPUMEHEHUE MECTUIMIOB MPOJOJHKAETCS, TO U YUCJIO UX, €CTECTBEH-
HO, nipogopkaeT pactu. Ha teppuropun ObiBiiero CCCP ycTONYUBBIX BUIOB
okoJio 150. B SIlnonun B 1965 r. KOHTPOJIMPOBAIM HA OBOIIHBIX KYJIbTypax 473
Buaa “Bpenurencii’, a B 1980 r. — yxke 725. CBbllie gecsaTka BUJAOB HACEKO-
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MBIX PE3UCTEHTHBI K MECTUILIHIAM BCEX MPHUMEHSIEMBIX HbIHE KilaccoB. Cpenu
HUX — TapaKaHbl, MyXH, KOJIOPAJICKNAN )KYK, KallyCTHasl MOJIb.

HakannuBaroTcsl siI0OXMMHUKAThl B OpraHU3ME YeJlIOBEKa, HAauOOJIee aKTHB-
HO B OpPraHU3ME JECTEN.

Ucnonszoanue AT mis npodunakTUKU Maasipud MPOJOIKACTCA U TO-
HBbIHE, YTO HE MCKJIIOYAET nomnajanus npoaykroB Meradonusma /T (DDE) B
OpraHu3M MOJOABIX JroAerd B Bo3pacte 12-19 ner, pokaeHHBIX MOCe 3ampe-
menust JIJIT B OonbIIMHCTBE CTpaH.

DKOJIOTHYECKAsl OMACHOCTh MECTUIIMIA — €ro CHOCOOHOCTh 3arps3HSThH
OKPY’KaIOIIYI0 Cpely U HAHOCUTh BPEJ HELEJEBbIM (II0JE3HBIM) OPTaHU3MaM.

Mepoi 3KO0JIOrMYEeCKON OMACHOCTH MECTULIMAA CIIY’KAT KJIACCHI UX CTOMKOCTH,
MOJBH>KHOCTH U SKOTOKCHYHOCTH.

e " TexHuueckas MH(hopMaLMa o NpenapaTte U ero A.B. - T

C— Sk g _\ i il -
nabopaTtopHeA pazpaboTka cxeMbl BEreTaluWoHHbIH
' onbIT MCMBITAHWIA onkIT
Yawkn MNMeTpw, kondel, J

Tennuua, kaMmepbl
NoOYBeHHbIe KOMOHKK B — WMCKYCCTBEHHOTO KnMmarTa
TepMocCTaTe U Ap. b _ 4
Nonesow onbIT "l
I|l| I
[
i o = |
OenaHo4HbIA MpousBoACTEEHHbIV |
onbIT onbIT '|
/ — — |
¥ e v
HPDHGBCHI - BRIAENeHWe ONTUMANEHEIX HOPM NPUMeHEHWA duTto-
Aerpagaumm, npenapaTa B YyCNOBHUAX NPUPCOHO-KNUMATUHECKOR TOKCUYHOCTE
MMIrPaLMK, 30HbI; NoYBEbLl, peakuws
copBuMK, thoTonus,| |- BEIABNEHME ONTHMANEHEIX CPOKOB NPUMEHEHMS, HHAMKATOPHOrO
rMAponus, CaHUTAPHO-TUTHEHIECKaR OLEHKA TexHOMOrMM AETRHN
AOdIns u np. NPUMEHEHHA NpenapaTa;
- 3KOHOMM4ECKARA 3PPEKTUBHOCTE U
SKONOrHYecKan Ga3onacHoCTE

" i _Flpau'mqecme PeKOMEeHOAUWK, CNIPABKW, NPOTHO2E!I U AP. S

Puc. 24 KomruiekcHOe M3y4YeHUE TOBEJICHHUS TepOHUIIUJIOB B arpodKOCHUCTEME
(JIapuna, 2006).

ITokazaTenu 3KOJIOTMYECKOM OITaCHOCTH necruauaa — IMnepuoa 1mojrypas-

noxxenus B nouse (DTsg), koaddumuent copouuu (K ), monyneranbHbie U He-
nevictpytomue KoHneHtpauun (LCso u NOEC) s HeneneBbIx BHIOB Opra-
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HHU3MOB U JIPyTHE — SKCIIEPUMEHTAIBHO OMPEALIIAIOT B CTAHIapTHBIX J1abopa-
TOPHBIX YCJIOBUAX. BhIlle npuBeeHa TpagullMOHHAs cXeMa U3y4YEHUS MECTH-
LIUJIOB B arposkocucteme (puc.24).

DKOJIOTUYECKUM PUCK MECTUIH]Ia — BEPOSITHOCTH MPOSIBIICHUS €TI0 DKOJI0-
TUYECKOM OITACHOCTH B PEABHBIX YCIIOBHUSX OKpYXKaromien cpenbl. s ero
OILICHKH TpeOyeTcs 3HaHHWE HE TOJIBKO TOKCUYHOCTU TECTHIUAA ISl HEIIEJCBBIX
BUJIOB OPraHU3MOB, HO Y €r0 KOHIICHTPAIlMi B IPUPOIHBIX Cpeliax, IJe 3T opra-
HU3MBI OOUTAIOT. B CBSI3M ¢ 3TUM MIPOBOIAT CPAaBHUTEIBHYIO OIICHKY MECTULINIOB,
MIPUMEHSIEMBIX B KOHKPETHOU MPUPOIHON OOCTAaHOBKE UM B COOTBETCTBUH C PEKO-
MEH/IyeMbIM pErjlaMEHTOM (HOpMa pacxoja, Croco0 U OrpaHUYEHUS MPUMEHE-
Hust). Tak, TmecTUIa MOXKeT ObITh BBICOKOTOKCUYHBIM JUIS PbIO, HO peaabHOU
OIMACHOCTH (PHCKA) JJIsi HUX HE IPEACTaBIsET JIMOO M3-3a OYCHb HU3KHX HOPM
pacxoja npenapara, 0o oyarogaps crnoco0y npuMeHeHus (Hanpumep, B KauecT-
BE IPOTPABUTENISI CEMsIH), BCJICICTBUE YETO OIMACHBIA YpPOBEHb KOHIICHTpAILIUU
MECTUIM/IA B BOJIOEME HE Oy€T JOCTUTHYT HU MIPU KAKUX YCIOBUSIX, €CIIU COOJIIO-
JaeTCs perjaaMeHT MPUMEHEHUSI.

Mepoii 3KOJIOrMYecKOro pucka MEeCTULMA CITY>KUT OTHOIIEHHE TOKCHUYHO-

ctu K koHuenrparmu. Hanpumep, otromenne NOEC oycoesvie vepsu/ Cnousa 1B
€TCsl MEpOM pUCKa MECTUIMAA JUISI TOKIEBBIX YEPBEU, OOUTAIOIINX B MOYBE.

OO0OpOT MECTUIMIOB PETYJIUPYETCS HAlMOHAIBHBIMU 3aKOHAMHU O TECTHUIIHU-
JaxX, UX BHEJIPEHUIO B MPAKTUKY IMPEAIISCTBYIOT MCCICAOBAHUS U CIICIMaIbHBIC
MIPOLIEAYPHI OLIEHKH, 00ECTICUMBAIOIIME MOCIEeAyIolIee Oe30MacHOe MMPUMEHEHHE.
Paznen mo skonoruueckoi oreHke necTuiuaoB «llojokeHns o perucTpalioH-
HBIX UCTIBITAHUAX U pETUCTpauuu rnectuunioB B Poccuiickon denepannm» cocTo-
WT U3 IBYX YaCTEH.

[lepBast yacTh KacaeTcsl MOBEJCHUS JCHCTBYIOIIETO BEIIECTBA B OKPYKaro-
et cpene (mouse, BOJAE U BO3AYXE), BTOpas — IKOTOKCUKOJIOTUM (TOKCUYHOCTH
MIECTUITU/IA JUTS )KUBBIX 0OBEKTOB IIPUPOTHOMN CPEIbl, 32 UCKITIOUCHUEM YETIOBEKA).

DKOJIOTUUECKUE PErUCTPALlMOHHBIE TpeOOBaHUS K JICHCTBYIOIIEMY Bellle-
CTBY MECTHUIINMIA U TIPENapaTy U3JIOKEHBI B ABYX MOApa3iesax:

«IKoJIOTHYECKasl XapaKTePUCTUKA JICHCTBYIOIIETO BEIIECTBa» 1

«IKoJIOTHYECKas XapaKTepUCTUKA penapaTuBHON (HOPMBD».

[lepBbie 1 Hanbosee OOBEMHBIE JAaHHBIC O MECTULIMAC MOIY4YaroT B MPO-
1ecce ero paspaboTku U perucrparnuu. Pa3zpaboTka HOBOTO mnecTtuidaa (OT
CUHTE3a U OOHapykeHUs 3(PHEKTUBHON MOJIEKYJIbI JIEHMCTBYIOIIETO BEIIESCTBA
710 CO3/ITaHUsI KOMMEPUYECKOIo mpernapara) 0ObIYHO OCYIIECTBISACTCS KPYITHBIMU
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XUMUYECKUMU NMPeAnpuaTusiMu (wid pupMamu, paboTaroMMU C HUMHU B KOO-
nepainuu) U 3aHuMaeT okoso 10 jer.

3aTeM CleayeT roCyJapCTBEHHAasl PErucTpanusi NEeCTUIUa — Hay4dHO-
HcclieIoBaTeNbCKass U IMPAaBOBasi MPOIEAYpa, OCHOBY KOTOPOM COCTaBISIOT
OIICHKHU JaHHBIX perucTpaHTa Mo 3p(MEKTUBHOCTH MECTUILIHNIA, €TO BO3JCHCT-
BUIO HA YEJIOBEKA U OKPYXAIOIIYIO cpeay. ToJIbKO MOcie 3TOro BhIAAETCs pas-
pelIeHre Ha NMpoAaxy U MPUMEHEHHUE MECTUIMAAa B CTPAHE, TJI€ OH PErUCTpHU-
pyeTcsi.

JlaHHBIC MO BO3JEHCTBUIO MECTUIUA HA OKPYXKAIOIIYI0 Cpely ACIATCS
HA JIBE TPYIIIbI IOKA3ATEIICHU:

a) 9KOTOKCUYHOCTb;

0) MoBeJICHUE B OKPYXKAIOIIEH cpe/ie.

Pa3paboTuuKy-perucTpanTy HEBO3MOXKHO H3YUYUTh BO3JCHCTBUE MECTH-
1IMJla Ha BCe MHOTroo0Opa3ne BUJIOB OPraHM3MOB, OOMTAIONINX B MPUPO/IE, TO-
ATOMY BEIyLIME MEXAYyHapOJHbIE W HAIMOHAJIbHBIE OpPraHU3alMU PETYJI-
pytomue o0opoT U 0e€30MaCHOCTh MPUMEHEHHUS TIECTUITUI0B, ONPEISTUIN MHU-
HHUMYM MPEICTABUTEIIbHBIX HEIEJIEBBIX BUJOB OPTaHU3MOB, /11 KOTOPBIX Olle-
HUBAETCS 9KOTOKCUYHOCTD nectunuaa (tadsm.11).

DT TpeOOBaHMS YYUTHIBAIOT MPHUPOJHBIC YCIIOBUs Poccuu, MMernryro
00JIbIII0€ pa3HOOOpAa3Ue MOYB, OTIUYAIOIIUXCA 110 TEHE3UCY, COACPKAHUIO TY-
Myca, KHUCJIOTHOCTH, HAaNpaBJICHUSIM HCIIOJIb30BAaHUS U APYTUM IPHU3HAKaAM.
Jlist OOJIBIIMHCTBA TECTUITUAOB 0053aTEIbHBI HCHIBITAHUS IO OIPEICTICHHIO
CKOPOCTH UX PA3JIOKECHUS U MUTPAIUU B TPEX TUIIUYHBIX POCCUICKUX MOYBAX.
Ha ocHOBaHMM 3THX UCHBITAHUN JEJIAIOTCA BBIBOJBI O BO3MOYKHOCTH OITACHOM
AKKyMYJISIIIMM TIECTUIIMAA B MOYBaX, 3arpS3HEHUS UM IMPUPOIHBIX BOJI, PEKO-
MEHIYIOTCSI MEHEE OIMACHBIE PETrJIAMEHThI IPUMEHEHHUS TIperapara.

Pemienue o perucrpanuvi MPUHUMAETCS HAa OCHOBAHMM CTaHIAPTHBIX
MpOLEIYp, ONUCAaHHBIX B PyKOBOJCTBax MO OILICHKE JaHHBIX, KOTOPBIC MpEj-
CTaBJICHBI 3asIBUTEJIEM B JIOChE HA Mpemnapar U (WIM) MOJTYYEHBI B pe3yJibTaTe
pPErUCTPALIMOHHBIX UCIIBITAHUM, TIPOBECHHBIX B Poccuu.

96



Tabnuua 11.

OCHOBHBIE TTOKA3ATEIN SKOTOKCUYHOCTH MECTULIUIOB,
TpeOyeMbIe MPU UX PETUCTPALIIU

Cpena ['pynna [TpencraBurensHbl He- |[IokazaTens
OOMTaHMUS |OpPraHU3MOB 1ICJICBOM BU]T
3emisd MuekonuTaroniye |KpbiCh LDs,, NOEL
(mouBa)
[ITHup Opun Bug HazeMHbIX 1 |LDso, NOEL
onuH BogomiaBaromux |LCsy, NOEC
TITHI]
Hacexompbie MenoHOCHBIE ITYEIIbI LDsq
[TouBennsie opra- |[{oxaeBbie yepBU LCsy, NOEC
HHU3MBI
[TouBennbie Mukpoopra-|Mamenenue noka-
HU3MBI 3aTeJIed MHTETPallb-
HBIX T€CTOB, OILIC-
HMBAIOIINX BIIUS-
HME MECTUIM/Ia Ha
TpaHC(HOpPMaIIHIO
yrjiepoja u a3ora
(% K KOHTPOIIIO)
Bona PrIOEI OnuH Buj peIO, 00U- LCsy, NOEC
TAIOIIMU B XOJOJHBIX
BOJOE€MaX, U OJIUH - B
TEIUIBIX BOJOEMAX
300ITAHKTOH Haduaun LCs9, NOEC
Bonmopocau [TpecHOBOIHEBIE 3€TTI€- ECx, NOEC
HbIC U JUATOMOBBIE BO-
JIOPOCIN; IIMaHOOAKTE-
puH (CHHE-3eJICHBIC BO-
JIOPOCIIN)
Bo3nyx Muekonuraronue |KpbIch LCsy, NOEC

[Ipu oreHke MmecTUIMIA HUCIHOIB3YIOTCS KiacCU(pUKAIMU €ro CBOMCTB,
HarpuMep CTolkocTu B mouse (Tabin. 12). B 3aBUCUMOCTH OT CTOMKOCTH Tec-
TULIUJIa B TIOYBE TPEOYyeTCs pa3iuvHbIi 00beM UCIbITaHUN. Yem nomblie nec-
TULMJ COXPAHSAETCA B IIOYBE, T.€. YEM BBIIIE €r0 MOTEHUHUAIbHAS 3KOJOrUYe-
CKas OIaCHOCTb, TeM 0o0Jiee JETAIBHO UCCIEAYETCS €ro MOBECHUE.
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Tao6mura 12.
OcCHOBHBIE TTOKA3aTEJIM MOBECHUS MTECTUIM/Ia B OKPY KAIOIIIEH cpejie,
TpeOyeMble NMPU €T0 PErucTpaluu

Cpena (00BeKT) [Iporecc [TokazaTennb

[TouBa Paznoxenue [Tepuon nmomypaznoxenus (DTs)
CopOuus Koaddumuent copounn (Kd, Koc)

Bona Paznoxenue [Tepuon nomypaznoxenus (DTs)

Cop6uus noansimu |Kosddunument copouu (Kd, Koc)

ocaJKamu
PactBOopenue PactBopumocTs B Boge S
Bo3nyx Hcnapenune Koncranrta I'enpu (H)
Paznoxxenue [Tepuon nonypaznoxenus (DT s)

Kussbie opranusmsl |buoakkymyssauus — |KoadduimeHt Onoakkymyisaiuu
(BCF)

B ocHOBe mocTpoeHus UMHUTAIMOHHBIX MOJIEJIEH CUCTEMbI arpoleHO3 —
MECTUIUBI JISKAT CICAYIOIINE MOJIOKEHUS! SKOTOKCUKOJIOTUYECKONW KOHIIETI-
MU PAllMOHAJILHOTO TPUMEHEHHUSI XUMHUYECKUX CPEJICTB 3aIUThl PACTCHUM:

MECTUIIMIBI BO3ICUCTBYIOT Ha arpolleHO3 KaK Ha IEJIOCTHYIO CHCTEMY H
UX JUHAMUKAa OMPEACISIETCS B3aUMOJICUCTBUEM C KOMIIOHEHTAMH arpoleHO3a;

OCHOBHBIMM TpolleCCaMH, (POPMUPYIOIIUMH JTUHAMUKY MECTULIUAOB B
CHUCTEME TIOYBa — PACTECHHE, SBIISAIOTCS MPOIECCHl TPAHCIOKAIIMYU U JIerpaja-
MUY MIECTULINJIOB;

XapaxkTep Aerpajaluy U JIOKaJIU3aluy MeCTUIUA0B B KOMIOHEHTaX CHC-
TEMBbI MIOYBA — PACTEHUE OMPEACIISIET KaK CTENEHb TOKCUMYECKOTO BO3ACHCTBUS
Ha 00BEKTHI MUILICHU (OMOJIOTUUECKYIO 3(DPEKTUBHOCTH), TAK U MOOOYHOE JEH-
CTBUE (IKOJIOTHYECKYIO OMACHOCTb);

X0J1 MPOLIECCOB TPAHCIOKAIIMU U JIETPaalluy NEeCTUIU0B 00yCIaBIuBa-
eTCA TpYyIIaMu HEPapXUUYECKH OPraHU30BaHHBIX (PAKTOPOB OMOTUYECKOW U
adMOTHYECKON IPUPO/IBI.
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Puc.25. IIpoueccel, onpeaesistonme noBeIeHue MeCTUIUI0B B CHCTEME
pacTeHne-moyYBa:

1 mazeMHas 00pabOTKa MOCeBa,

2 TepelBUKEHUE TECTUIIMA B PACTUTEILHOM ITOKPOBE U IOYBE,
3 mepexBaT JIMCTOBOU MOBEPXHOCTHIO,

4 ancopOuust IMCTOBOM MOBEPXHOCTHIO,

5 - mepeMenieHrue NeCTUINIa B PACTCHUU

6- nerpamanus

7- copOI11s TOYBOH,

8- MOTJIONIEHUE KOPHEBOM CUCTEMOM pacTeHU,

9- ucnapenue,

10- cHOC pu 0OpadoTKe.

Jns mpoduIakTUKK BPEAHOTO BIWSHUS TECTHIIUI0B HA PEIPOTYKTHB-
HYI0 (QYHKITMIO HEOOXOIMMa OIIEHKA PUCKA WX PENPOIyKTUBHOW TOKCUYHOCTH
TUTSI MUICKOTTMTAIOIIMX B TOM YHCJIE U YEJIOBEUYECKON MOMYJISIITUH.

Hapymenus: penpoaykKTuBHON (DYHKIIUHA MIJICKOTHUTAIOIMINUX MPOSBIISIOTCS
BEChbMa MHOT000pa3HO U BKIIFOUAIOT TAKUE PACCTPOMCTBA (XOTS U HE UCUEPIThI-
BAaIOTCSA MMH), KaK CHWKEHHE (DEPTUILHOCTU, UMIIOTEHIIUS, MEHCTpPYalIbHBIC
TUC(hYHKIMU, CIIOHTaHHBIC a0OPTHI, HU3KUK BEC HOBOPOXKICHHBIX U JIPYTHE
nedEeKThl pa3BUTHS, paHHEE PENPOIYKTUBHOE YBSJIaHUE, YXYIICHUE CTiepMa-
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TOJIOTHYECKHUX TOKa3aTeei U pa3IuvHble TEHETUICCKNE HAPYIICHUS, BIIHSIO-
II1Ee Ha PENPOAYKTUBHYIO CUCTEMY U TU10/1. [loBpexXIeHNsT My»KCKOM MITH KEH-
CKOU PENpOIyKTUBHOM CHCTEMBbI MOTYT Tak)ke OOHApY>KHMBAThCSA KaK MaTOJIO-
T'Usl UICXOJ0B OEpEMEHHOCTH.

[To ompeneneHunio SKCIEPTOB ATEHTCTBA TI0 OXPAHE OKPYIKAOIMIEH CPEIbI
CIIIA, omenka pucka — 3TO TPOIIECC, C MOMOIIBI0 KOTOPOTO JA€TCS HAYIHOE
3aKJIFOYEHHE O BO3MOKHOCTH BO3HHKHOBEHUSI TOKCHYECKOTo 3¢ dekTa y derno-
BEKa.

Orenka pucKa - MPOIECC, BKIIOYAIONMUNA B CeOS CIEIYIONINE COCTaB-
JISTIOTIINE:

1) ouenka omacHoctu (hazard identification);

2) orieHka 3aBUCUMOCTH "no3a-3pdext" (dose-response assessment);
3) ouileHka Bo3eicTBUS Ha yesnoBeka (human exposure assessment);
4) xapaktepuctuka pucka (risk characterization).

OreHKa OMACHOCTH TMPEJIojaraeT MoJydYeHue M OIEHKY JTaHHBIX O TOK-
CUYHOCTH TECTHPYEMOTO COCTUHEHHUS W BBITCKAIOIIEE U3 ATOU OICHKU 3aKJIO-
YeHHe, YTO JaHHOE XMMHUYECKOE COCJMHEHHE CIIOCOOHO BBI3BIBATH CIIEU(H-
YeCKUU TOKCHUYECKUU 3P (deKT. AHaIu3y MOJJICKAT BCE JOCTYIHBIC TaHHBIC
AMUAEMHUOJIOTUYECKUX HAOTIOEHNN, TOKCHKOJIOTHYECKUX HCCIICIOBAaHUN Ha
KUBOTHBIX, a TaKXe PE3ylbTaThl HCCJCIOBaHUMN in Vitro (Tak Ha3bIBaCMBbIC
MOI/ICP KUBAIOIINE JAHHBIC).

Crnemyromnuii KOMITOHEHT — KOJIUYeCmEeHHbLIl aHau3 3agucumocmu "'0o-
3a-3¢ppexm"”’ Bxmouaer wuneHtudukammio mnoamnoporooro — NOAEL (no-
observed-adverse-effect level ) n/umu moporoBoro — LOAEL (lowest-observed-
adverse-effect level) ypoBHst Bo3feicTBUS )15 Kax 10 cTaauu U TUria dPQexra.

BaxxHeHmmmMu COCTaBISIONUMU JAHHOTO KOMITOHEHTA SIBJISIETCS DKCTpa-
MOJISIITUSL DKCIIEPUMEHTAIBHO MOJTYyUYCHHBIX JTAHHBIX Ha YeJIOBEKa M yCTaHOBJIE-
Hue 0e30MacHOro ISl YesIOBEKAa YPOBHS JKCHO3UIMU — pedepeHCHON 103bI
(Reference Dose-RfD) nnu Reference Concentration (RfC).
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BuiGop cTepsHeBoro
HCCNenoBaHKA NO PENPOaYKTUBHORA
TOKCHYHOCTH

AHANKAI TOKCHEONOMYECKON
Bazbl QaHHEX

AHANW3 afeKBaTHOCTH HeneRcTeyMA ypOBEHE
FHCMEPUMEHTE H HABHTHMEALWA (NOAEL MOEL)
NUMHTHPYROLWero adwbherta B SKCNEDUMEHTE

Mexenaoeoi Mexengosoi BuyTpuBMaoBOR BuyTprBnpoBO@
KoadhbuymenT, KOPPULMENT, KOBPPHUMENT, koadbuUneHT,

TOKCHEOOWHaMHES TOKCHMEOKWHETHER TOKCHKOOWHAMMKS TOKCHEDEHHETHER
AR 40 o o
il .L d.i‘. -.5...'..'

'ﬁ-iE!.'l:-EIHL-ﬁrﬂ TORCHHYHOCTH, XapakTep
WIMEHEHWA (BO3MOMHOCTE OONOMNHKA-
TenEHorD KoagduuHeHTa)

bBeaonacHeIA YpoBEHb
(RfD, RfC)

Cuenra Bo3deRcTEMA HA YenoBEKa

B peansHeX YCNOBMAX NPUMEHEHUA XAPAKTEPWCTUKA
[BEMHUKMHA, NPOLONMMTENEHOCTE, PUCKA

HACTOTa, NYTe NOCTYNNEHWA)

Ouenka 6030eiicmeus Ha4 4e106€Ka BBISBISIET U OLICHUBAECT PEAbHOE
WM TIOTEHIIMAIbHO BO3MOKHOE BO3JCHCTBUE M3y4aeMOIr0 arcHTa Ha IOMYJis-
[0 W JIa€T MPEACTABICHUE O BHUJIC, BEJIMYMHE, YACTOTE U MPOJOHKUTEIIHHO-
CTH TaKHUX BO3JECUCTBUU.

3aKJII0OY€HUE O TMOTCHUHAIBHOM PHUCKE Uil YEJIOBEKA M MOCIEACTBHUSIX
BO3JEHUCTBHUS MOTYT BBITEKATh TOJIBKO M3 MHTETPATHUBHOIO aHAJM3a pe3yJibTa-
TOB OIIGHKH OINACHOCTU M KOJHWYECTBEHHOM 3aBUCUMOCTH '"mo3a-apdext" c
OIICHKAMH BO3/ICMCTBUSA Ha YEJIOBEKA B MPOILIECCE XAPAKMEPUCMUKU PUCKA.

Hedrenpoaykrsbl

Opnna ToHHA HeTU clocOoOHA MOKPHITH 10 10-12 KM MTOBEPXHOCTH MOPH,
Hapymiasi BC€ (PU3MKO-XMMHUYECKHE IPOIECCHI, MOBBIIIAs TEMIEpaTypy IO-
BEPXHOCTHOTO CJIOSI BOJIbI, yXY/IIIIasi ra3000MEH.

Tak, HepTsHas TIeHKa, oOpa3oBaBiIascs B MHAUNCKOM OKeaHe B pPe3yiib-
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tate 3aKkpbITUs CyslKOro KaHaia (MapuipyThl BCEX TAHKEPOB C apaBUMCKOM
HEe(PThIO 1M B 3TOT Nepuoj uyepe3 MHIUMCKUl OKeaH), CHU3WJIA UCIIapEeHUE
BO/JIbI B 3 paza. DTO MPHUBEJIO K YMEHBILICHUIO 00JIAYHOCTH HaJl OKEAHOM U pa3-
BUTHIO 3aCYLIJIMBOTO KJIMMAaTa B IMIPUJIETAIOIINX paliOHAX.

B pesynbrate paznuBa HepTH mepecTaéT pasMHOMKAThCS IJIAHKTOH — OC-
HOBHOM MPOAYKT MUTAHUS MOPCKUX obuTaTesnel. [ToBpexmaroTcss HeMCTOHHBIE
COO0I1IeCTBA, B KOTOPBIX HAXOAUTCS «IMUTOMHUK» MOJIOJM OYEHb MHOTHUX BU-
J0B pbIO 1 0€CIIO3BOHOYHBIX KUBOTHBIX. Ha moBepxXHOCTH BOJOEMa HaKaIlIv-
BaeTcs He(PTh U HEPTEIPOTYKTHI.

BonopactBopumsbie ppakunu HegTu (BPOH) B koHuentpamuax ot 20 1o
50 Mr/im u BBIIIE OCTAIOTCS U MomaaaroT 3a 00pT co copocamu. [lomaB B Boagy
BP®H B konnentparuu — 0,000008 M/ — BBI3bIBACT peakiuio M30eTaHus y
MOJIOJM pyccKoro ocetpa; B koHueHrpamuu 0,04-0,4 mi/n — npuBOAUT K IO-
SBJICHUIO y TYIIHM Pa3IdYHBIX OMyXojed W (PU3MOJOTHYECKUX HapyIICHUH.
YpoBenb 20 M/ — cMepTelIeH IJi MOJIOJM PYCCKOro ocerpa. B MeHbIux
KoHleHTpanusx BPOH nonaBnsioT 00OHSTENbHBIE IIEHTPHI 32 CYET UHTOKCH-
KalluM IEHTPAIbHOW HEPBHOM CHCTEMbl. PHIOBI MIIOXO MUTAIOTCS, HEMOIBHXK-
HBI, JIE)KAT Ha JTHE.

Y kpynseix Bogopociei BPOH BbI3bIBatOT N3MEHEHUE OKPACKU, YTHETE-
HUE TOYEK pOCTa, Pa3lOKEHUE TKaHEW W rudesib opraHu3Ma. YK€ B IEpBbIC
qackl TOMAaJIaHusl B BOJY HE(TSHBIC YIieBOJAOPObI 0OOHAPYKHBAIOT BO BCEX
opraHax pbl0: MakcUMasibHbIe KoHIIeHTpaluu BP®H oTmeuaroTcs B nedyeHu u
KEJTyJKe, 3aTeM B Cep/lle, ToYKax, kabpax, MbIIIIAX U TOHA/IaX.

Hedtanbie 3arps3HeHus, MOMAaaOlie Ha CEMEHHUKHW W SIMYHUKHU PBIO,
BBI3BIBAIOT HAPYIICHUSI PA3MHOXKEHMUS, MOSIBJIECHUE PA3JIUYHBIX YPOJICTB U TH-
0eau sMOpuoHOoB. Ilpu JIMTEILHOM HaXO0XJIEHUM B BOJE, cojiepkaiieii BPOH,
(1axke eciIu KOHIIEHTpAIMs UX MOCTENEHHO Ma/1aeT), YPOBEHb YIIIEBOAOPOJIOB B
TKaHAX PbIO MOBBIIIACTCS HE3ABUCUMO OT COJCPKAHUS B CPEIC U COXPAHSIECTCS
Ha BBICOKOM YPOBHE JJIUTEIILHOE BPEMsI TIOCJIC MEPEMEIICHHS PIObI B UUCTYIO
BOJIY.

Pb10OBI HakamIuBalOT HEPTSAHBIC YTIIEBOJOPOAbl HE TOJBKO U3 BOJbBI, HO U
3 KopMma. Takum oOpa3om, TOKCHYHBIE YTJIEBOIOPOAbI, IEPEXOAs OT OJHOTO
3BEHA K JIPYrOMY, ONAIal0T B OPTAHU3M YEJIOBEKA.

BosneiictBue BPOH Ha k0oXXy KATa B TEYEHUU 35 MHUHYT JIEJIAET €€ Ipo-
HUIIAeMOM Is1 MH(PEKIIMOHHBIX OakTepuil (B aHAJIOTUYHBIX YCIOBHUSAX Y YEJO-
BEKa BO3HMKACT JIMIIIb MOKPACHEHUE KOXH). Pereneparus KoXu KUTa JJIUTCA
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7-10 nHen.

[Tomumo BP®H, mmacTtoBbie BOJBI COIEPHKAT PsiJi BBICOKOTOKCUYHBIX,
KaHIEPOT€HHBIX MU MYTAarcHHBIX IMOJIUAPOMATHUUYECKHUX YTIEBOJAOPOJOB, 00pa-
3YIOUIUMXCSA U3 HU3KOMOJIEKYJISIPHBIX COCAMHEHUM (MHTMOUTOPOB KOPPO3UH, Jie-
TEPreHTOB H TIP.).

be3onacHol koHIleHTpalueld HedTEeNnPOAYKTOB B MJIACTOBLIX BOJAAX CUMUTA-
ercst 1 ma/n. CoxeprkaHue BhIIE 5 MJI/JI MPUBOJUT K moBbiieHHUIO PH cpenbl u
e¢ okucnsaemoctu, 40 — 74 mu/n — neTanabHble KOHLUEHTPALMU 1Ji1 0€CIO3BO-
HOYHBIX U PBbIO.

HedrenpoaykTsl Oka3bIBalOT MPSIMOE TOKCHUYECKOE ACHCTBUE HA THUJIPO-
ouontoB. HedTb pacTBOpsieT XKHPOBYIO MPOCIONKY OMEpPEHUs MTHL], HapyIas
TETUION3OJISIIUIO U YXYIIasi UX IJIaBy4YeCTh. BbUIyIIs€eMOCTh NTEHIIOB U3 SIHI]
P TOMAJaHUU Ha WX MOBEPXHOCTh HePTu cHUxaercs ¢ 90 no 20%. Hedts,
MOMaBIas B KUIIEYHUK, BBI3BIBAET 3a00JICBaHUsI BHYTPEHHUX OPraHOB M Ha-
pYIICHUS TOBEACHUS. A TpU MOMaJaHUM B OPTaHU3M YTKHU yke 2 T HeTH ¢
MMOBEPXHOCTH TeJa NTUILY MAPATUIYET.

B pesynbTaTe HEPTAHOTO 3arpsA3HEHUs U3-3a BOUWHBI B llepcuickom 3anu-
Be B CayZ0BCKOM ApaBUM OTMEUEHO COKPAIIEHUE YMCICHHOCTU THE3ISIIUXCS
BOJHEIX IITHIL 10 22-28%

B 1989 roay u3-3a aBapuu cyneprankepa "OxcoH Banpae3" HedTaHOE
MATHO, TTOKPBITO 900 KBagpaTHBIX MWJIb M BBIIUIECHYJIOCH B y3kHe OyXThl. B
utore karactpodsl morudau 86 ThICAY nTUIll, B TOM uncie 139 penuaiimux Oe-
JIOTOJIOBBIX OpJioB, 984 Mopckue BbIAPHI, 25 Thicsad pbiO, 200 TrONEHEH U He-
CKOJIBKO JIOKMH OOOpOB. BBIIM YHHUYTOXEHBl MHJUIMOHBI MUIWM, MOPCKHUX
eXell U Apyrux oourareneit MOPCKUX ITyOHUH.

Tsaxesable MeTANIbI
Kagmui

Kaamuit Cd npencraBiser coboil cepeOpUCThIN, KPUCTATIINYSCKUN Me-
TaJJI, HAIIOMUHAKOINUN HUHK. THTEHCUBHOE 3arpsA3HEHUE OKPYKAIOIIEU CPEbI
KaJIMUEM IPOUCXOJUT MPHU BBILUIABKE W DJICKTPOJIUTHYECKOW OYUCTKE Zn.
Jlpyrue npou3BOJCTBA W IIPOLECCHI, 3arps3HSIONIME OKPYKAIOIIYID Cpeay
KaJMHEM: TPOU3BOJICTBO (BBIILIABKA) KaIMMSs, 3JEKTPOAHOJIUPOBAHUE METaJ-
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JIOB, U3TOTOBJICHUE KaJMHEBO-HUKEIIEBBIX OaTapel, mepersiaBka aHOJupPOBaH-
HBIX KaJMHUEM METAJJIOB, MPOU3BOJICTBO CTAOMIN3aTOPOB IJIACTMACC U KPaCH-
TeNel. 3arps3HsAET KaJIMUEM OKPY’KAIOIIYI0 CPEeAy SJICKTPOHHAsI MPOMBIILICH-
HOCTBb.

Kanmuii - BBICOKOTOKCHUYHBIA METaJ, JEUCTBYIOIIUM HA CAMBIE Pa3HbIC
OpraHbl U CUCTEMBI U 001aat0OUid BBICOKONW KYMYJISITUBHOM CIIOCOOHOCTBIO.
[Tapbl kagMusi, oOpa3dyeMble MPU TUIABJICHUH, MOTYT BBI3BIBATh CMEPTEIBLHOE
oTpaBieHue. Kaamuii mpeAcTaBISIET yrpo3y YEIOBEUYECTBY, KaK 3KOIOJUIIO-
TaHT.

B OonbplIMHCTBE CTpaH OTCYTCTBYET perjaMeHT Ha cojepxanue Cd B mu-
meBbIX npoaykrax. BO3 pekomMeHayeT MakCUMallbHO JOIYCTUMYIO 103y Me€-
Tajija, IoCTynaroIny ¢ Boaou u numei 10 400-500 MKr/Heneno, B Ka4ecTBe
MaKCHUMaJbHO JIOMYCTUMOIO YPOBHS 3apakeHUs BO3AyXa KOHIEHTpauuio 10
MKT/M.

[TocTyruieHne KaaMusi per os - OCHOBHOM IyTh BO3JCKUCTBUSA, HE CBSI3aH-
HbI1 ¢ mipou3BojicTBoM. Conepxanue Cd B pa3iuyHBIX MUIIEBBIX MPOTYKTAX
kosieonercs B npeaenax (0,001- 1,3 mxr/kr), a cyrounoe norpedsienue Cd ¢
BOJIOM M MPOJIOBOJILCTBUEM cOCTaBisAeT B cpenHem 10-30 mxr. B cunbHO 3a-
IPS3HEHHBIX PEruoHax MNOTpeOJeHHe MOXKeT cocTaBUTh 0 400 MKI/CyTKwu.
Oco6enno mHoro Cd coaepKuTC B IEYEHU U MOYKaX YOOUHBI, a TAK)KE MOpe-
npoaykrax. PactutenbHble MPOAYKTHI B LieoM cojepxar oonbiie Cd, yem
MmscHbele. Hanbonee ycroituuBbl k Cd mpeacTaBuTeNdn CEMEMCTBA KPECTOIBET-
HBIX.

Ha ceBepo-BocToke pecnyOnnku bamkopTocTaH BbISBICHBI JIOKAJIbHBIC
MPUPOJHBIE aHOMAJIUK C BBICOKMM COAEPKaHMEM Kaamus B nouBax. [loaBuxk-
HocTh Cd ompezgensieTrcss pacTBOPUMOCTBIO €ro kapOoHatoB u ¢ocdarTos, a
Takke pH mouBsl.

Kaamuii HanOoJiee MOABUKEH B KUCIBIX TouBax npu pH=4,5-5,5, Ha kap-
OoHaTHBIX MoyBax TpaHciokanus Cd B pacTeHUs MPOTEKAET ¢ MEHBIIEH CKO-
POCTBIO, HEXKEeJIU Ha KUCBIX. [[03TOMY 3arpsi3HeHUs] paCTUTEIbHBIX TPOAYKTOB
B MaciiTabax OmacHBIX JJIsl HACEJIEHUsI HE oTMeYanochk. K ToMy ke OOJIbIINH-
CTBO COJIEH KaaMUsl TJI0XO aOCOPOMPYIOTCS B JKETYI0YHO-KHIIIEYHOM TPAKTE.
OxkoJio 5% BemiecTBa, MOMABIIETO B YKEJIYJOYHO-KUIIICUHBIA TPAKT, BCACHIBACT-
Csl B KPOBb.

Opmnako mpoOJeMbl B 3TOM pailoHe BO3HUKIIM, KOT/Ia MbITAJTUCh OPTraHU30-
BaTh MPOU3BOACTBO lleMeHTa. Cd — coaeprkaBIias mblib, MOCTyNas B OpraHu3M
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YEJI0OBEKA 4Yepe3 JIETKHE, BbI3bIBAJIa OHKOJOIMYECKYIO NATOJOrMI. B 3aBucu-
MOCTH OT CTEIICHHM PACTBOPUMOCTH B JIETKMX BcacbkiBaeTca 10 90% xaamus
MIPOHUKIIETO B TNIYOOKHE OTIEIbI IbIXaTebHOM cucTeMbl. [I0CKOIBbKY BO3/IEH-
CTBUIO YPE3BbIYAaHO TOKCUYHOM MBLIM MOJABEPrajiiCh HE TOJIBKO padouyue, HO
U HaceJeHue Oiu3iexKanien JepeBHU, Kapbep ObUT 3aKPBbIT.

B Takux panioHax HE PEKOMEHAYETCsS NMPOU3BOIUTH 3arOTOBKY PACTEHUU
CBEPXKOHIICHTPATOPOB KaaMusi (3BepoOOM, HMBa, JAHIBII MaWCKui, Harep-
CTSHKA IypIlypHasi, CYLICHUIIA TOTISHAsA).

Cpennsisi konueHTpaiusa Cd B Bo3ayxe B pa3IMdYHBIX PErMOHAX HEOJWHA-
KOBa: B CEJIHLCKOU MECTHOCTH - 1-6 HF/M3, B ropoaax - 5-60 HF/M3, WHYCTpHU-
ambHBIX permonax - 20-700 mr/m’. ExenneBroe moctymienne Cd ¢ Bipixae-
MBIM BO3AyX0oM kosiebsercs B untepBaie oT 0,02 Mxr/cyT 10 2 MKr/cytku. [a-
K€ B CUJIbHO 3arpsA3HEHHOW MECTHOCTH - OCHOBHOM MCTOYHUK MOPaKCHUS Ha-
CEJICHUSI KaJIMUEM - MTHILA U BOJA

JIOTIOTHUTENbHBI UCTOYHUK IMOCTYIUUICHUS KaJMUsS B OPraHu3M — Kype-
Hue, naromiee okoio 2 MKr Cd/cytku. [locTymienue kaamus BO3pactaeT Ipu
WCIIOJIb30BAHUM B IHILY 3arpsi3HEHHON KamycTsl, Kymynupyromeit Cd. ['une-
PAKKyMYJISITOPAMU KaJIMUS SIBJISIIOTCS SIPYTKA U OCOT.

Kanmuii MeJIEeHHO BBIBOJUTCS M3 OpPraHW3Ma, MEPHUOJ €r0 IMOJYBBIBEEC-
HUS U3 opranu3Ma 4esnoBeka coctapisieT 25-30 net. [loctynuBmmii B kpos Cd
OBICTPO CBS3BIBACTCS SPUTPOIIUTAMHU U aTbOyMHUHAMU T1a3Mbl. CBSI3aBIITHNUCS C
IJ1a3MOM MeTajul OBICTPO MEPEXOUT B Pa3IMUHbIC TKAHU W OPraHbl, IPEUMY-
IIECTBEHHO neveHb U noyku. [lepponayanbHo Cd B HEMBMEHEHHOM COCTOSIHUU
BBIJICTISIETCS] YEPE3 MOUKHU.

XpoHHUUecKoe nopaxkeHue e 3arpssHeHHon Cd Boaoi, KOTOPYIO HC-
MOJIb30BAIM 11 MPPUTALIMA PUCOBBIX TOJIEH, MPOSIBJISAIOCH, B YaCTHOCTH, B
dbopme 6oe3nu Utait-utait (SAnonus).

[IposiBieHUs XPOHUUYECKOTO BO3ACHCTBUS KaaMusi HauOoJiee OTYETIUBO
MPOCJIEKUBAIOTCA CO CTOPOHBI JIBIXATEIIbHOU cUCTEMBI W moyek. [lopaxkenue
JIETKUX BO3HUKAET MCKIIIOYHUTEIBLHO MPH MHTAISIUOHHOM MOCTYIUICHUH, B TO
BpeMsl KaK MOYKH CTPAJarOT IPU MOCTYIJICHUU KAJAMHUS B OPTaHW3M BCEMH
BO3MOKHBIMH CIIOCOOAMH.

Hpyrumu >3¢gdexramu XpoHUUYECKOTro ACHCTBUSI METalljia SIBJISIOTCS MOopa-
KEHUSI OTOPHO-JIBUTATEIILHOIO armapara, (OpMHpPOBAHHUE OCTEONOpPO3a, Ha-
pyuienre GyHKIUN CEepACYHO-COCYAUCTON CUCTEMBbI. JIJIUTENIbHOE MOCTYILIe-
HUE KaJMUs BBI3BIBACT HEKPO3 HEPBHBIX KJIETOK, IETCHEPALUIO U JEMUEITNHU-
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3a1uio0 nepru(eprudeckux HEPBHBIX CTBOJIOB, W pa3BUTHE omyxoisei. Kaamuii
BJIMACT Ha YTJICBOJAHBI OOMEH, BbI3bIBAsl TUMEPTIUKEMHIO, YTHETash CUHTE3
[JIMKOTE€HA B TICYCHH.

XPpOHUUECKOE BO3JCHUCTBUE KaJMHUsI BBI3BIBAET y TPHI3YHOB aJCHOKapIIU-
HoMYy JierkuX. [IpodeccuonanbHoe BO3/EMCTBHE CMECU TOKCHUKAHTOB, COJIEP-
xanmx Cd, puBOAUT K POCTY YKCIIA OMMyXOJIeH MOYeK.

Octpoe u xponuueckoe BozjaelcTBue Cd Ha pbIO B CyOieTalbHBIX KOH-
LEHTpaIUSIX BbI3BIBACT CHIDKEHHUE 00IIero notpedsenus kuciopoaa. Hapyiie-
HHE a0COPOIMHU KHCIIOPOo/aa U3 BOJIbI 00BSICHIETCS 00pa30BaHUEM CJIM3H Ha MO-
BEPXHOCTH TeJIa U xKadep, npensarcTByromeit nudgdyszum O,.

CBunen

3arpsi3HEHUE OKPYXKAIOIIEH Cpeibl CBUHIIOM MPOUCXOAUT MPU HEMOCPE-
CTBEHHOM IPOM3BOJICTBE CBUHIIA U €T0 COSMHECHUM.

Oxkouo 11% cBuHIa BeIOpackiBaeTCs B aTMocepy ¢ OonbIIuMu 00beMa-
MU 3albUICHHBIX Ta30B MPH OTpakaTEIbHOW IJIABKE MEIHOTO ChIphbs. B TorI-
JUBHO-2HEPTE€TUYECKOM KOMILICK-

CC 3aIrpsA3HCHUC OprHCaIOHIeI?'I
MpousnoncTeo crekna 3%  Mawwnoctpoenue 0.7%
OBopoHHLI KoMmnEK:s 30 .|' . Xumwseckan Q2% CpeI[BI CBUHIIOM O6YCHOBHCHO

ADMAUHOHHERA e W 11 NPOMBILMEHHOCTE ’

WKOOMMUBCKAR . IIPOM3BOJACTBOM  DTHUIMPOBAHHBIX
LTS\ >~ OEH3UHOB.
Bpouos P ' BEIOpOCEI cOoeMHEHUI CBUH-
I[a OTMEYAITCSI B XUMHYECKOU
nerannyprvn (SRR IPOMBIIIJIEHHOCTH,  IPOU3BOJIS-
n% g e MUTMEHTHI, CUKKATUBBI, CIIE-
[[MaJbHbIE CTEKJIA, CMAa3KH, aHTHU-
JIE€TOHALIMOHHEIE TPUCAIKH K aB-

TOMOOWMJIBHBIM OCH3WHAM, ILIACT-

MCcTOYHHKH NOCTYNISHHA CBMHYE B aTMOCDEPHBIA BOZAYX.

MacCHhI 1 JIp.

B nakokpacoyHOM MpPOU3BOJCTBE HCHOJL3YIOT CBUHIIOBBIC IHUTMEHTHI,
BXOJISIIINE B COCTAB aHTUKOPPO3UMHBIX MOKPHITUM, UMEIOIIMNX TJIaBHBIM 00pa-
30M 3aIUTHOE, a HE JEKOpaTUBHOE 3HaueHWE. CBUHIIOBBIC KPACKU OIMACHBI U
HE MOTYT HCHOJIb30BaThCA JJIs IMOKPBITUM, ¢ KOTOPHIMH HEMOCPEICTBEHHO
KOHTaKTUPYET YEIOBEK.

CBUHEI UCIIOJB3YIOT B MIPOM3BOJICTBE XPYCTAIbHOM MOCY/IbI, ONITHYECKOTO
cTrekaa "Tsokenbl (GauMHT", JaeTaneidl KMHECKOMOB, CIEIHaIbHBIX CBHHIIOBBIX
CTEKOJ JUIsl CMalKu ¢ METAJJIaMU U IPYTUMU CTeKJIaMu. VICTOYHUKOM CBHUHIIA
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ABJISIIOTCS. OTpaOOTaHHBIE AKKyMYJISITOpHbIE OaTtapeu, MOTEepsBIIME MOTPEOu-
TEJIbCKUE CBOMCTBA MPOBOJIA U KaOEH, JJAKOKPACOYHbIE TTOKPHITUS (OCOOCHHO
BBIITYILICHHBIC B MPOILIbIE JECATUICTUS), U3ICIIHUS U3 XPYCTajsi, CBUHIIOBBIX
CTEKOJI, IJIa3UpOBaHHAsI KepaMuKa, MasHbIe U3/CTMs, B TOM YHUCJIE U KOHCEPB-
HBIC JKECTSIHbIE OaHKU, HEKOTOPbIE PE3UHOBBIC U3CIIHS.

B GonbminHcTBE paitoHoB Poccun HamewaeTcs TeHACHIUS K YMEHBIICHUIO
cojiep>KaHus CBUHIIA B atMoc(epe, YTO CBSA3AHO KAK C COKPAILCHUEM ITPOM3-
BOJICTBA U, COOTBETCTBEHHO, BHIOPOCOB CBUHIA BHYTPU CTPaHbI, TaK U CO CHU-
KEHUEM TPAHCTPAHUYHOTO MEPEHOCAa CBUHIIA BCIEJCTBHE COKPAILCHUS I1O-
TpeOJICHUS YTUIIMPOBAHHOTO OEH3MHA 32 PyOEKOM.

CBUHEI B pEUYHBIX BOJIaX COJEPKUTCS KaK BO B3BECSIX, TaK U B PACTBOPHU-
Moit dopme. [l GONIBIIMHCTBA BOJHBIX OOBEKTOB Ha TeppuTopun Poccun
KOHIIEHTpaLMsl CBUHIIA cOcTaBisieT 1,5-6,5 MK/, UTO HE MPEBBIIIACT MPUHS-
ThiX B Poccuu canutapubix Hopm (ITK).

YBenuuenue coAep)kaHusi CBUHIIA B MOYBE, KaK MPaBWIIO, BEJIET K €ro Ha-
KOIUIeHUI0 pacTteHussMu. CoJiep’KaHue CBUHIIA B PACTCHUSX, BBIPAIICHHBIX Ha
MOYBAX JIETKOTO MEXAHUYECKOTO COCTaBa (IECUAHBIX M CYNECUYaHbIX) KOJIeO-
aercs ot 0,13 mo 0,96 mr/kr, B mouBax TsbKeJIOCYrNIMHUCTHIX (¢ pH > 5,5) B
oonee mmpokux npeaenax 0,34-7,0 mr/kr.

bonee Bbicokue KoHIeHTpanuu cBUHIA (10 1 000 MI/Kr) XapakTepHbl s
PACTUTEIFHOCTH Ha 3arps3HEHHBIX TEPPUTOPHUAX. PazMeprl 30HBI BIUSHUS aB-
TOTPAHCIIOPTAa Ha SKOCUCTEMbI CUJILHO BapbUPYIOT, U IIMPHUHA MPUIOPOKHBIX
aHOMAJIMM COAEpKaHMsI CBUHIIA B mouBe MoxeT pocturarb 100-150 M. [epe-
Bbsl U KYCTapHUKH BJIOJIb JIOPOT 33J€P>KUBAIOT B CBOMX KPOHAX OCHOBHBIE I1O-
TOKH CBUHIIA OT aBTOTPAHCIIOPTA.

CyiiecTByeT mpsiMasi 3aBUCUMOCTb MEXIY YPOBHEM 3arpsi3HEHUS aTMO-
c(hepHOro BO3/lyXa CBUHIIOM M CTEIEHBIO €r0 HAKOIUICHUS B OpraHU3MeE KH-
BOTHBIX. AKKYMYJISILIMSL CBHHIIA 3aBUCUT OT TAKCOHOMMYECKOW MPUHAIICIKHO-
CTH XKUBOTHBIX. Hampumep, y O€CIO3BOHOYHBIX, UMEIOIINX XHUTHHOBBIC I0-
KpPOBBI, CBUHEI] B HAMOOJIbIIICH CTEIIEHN KOHIEHTPUPYETCs B HUX. B opranuszme
MMO3BOHOYHBIX CBUHEI] B HAUOOJBIIECH CTETICHN HAKaIlJIMBAETCA B KOCTHOM TKa-
HU, Y PbIO - B TOHAJaX, y ITHUI] - B TIEPhIX, Y MICKOMUTAIOIINX - B TOJIOBHOM
MO3T€ U TICYECHHU.

CBUHEI] OTHECEH K KJIaCCy BBICOKOOIMACHBIX MeTaJIOB. OMacHOCTh CBUHIIA
JUISL 4eJIOBEKa OMNpPENENseTCs] ero 3HaYUTEIbHOM TOKCHUYHOCTHIO M CHOCOOHO-
CTBIO HAKaIlJIMBaThCSI B OPTaHU3ME.
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B opranusm uenoBeka OoJiblliasi 4aCcTh CBUHIIA MOCTYMAET C MPOIYKTAMHU
nutanus (ot 40 o 70% B pa3HBIX CTpaHax M IO PA3JIUYHBIM BO3PACTHBIM
rpyImaM), a TakKe€ ¢ MUTbEBOM BOJOW, aTMOC(EPHBIM BO3IyXOM, MpPU Kype-
HUU, TIPU CIIy4YallHOM NONaJaHWuM B MHUILEBOJl KYyCOYKOB CBUHELCOAEPKAIEH
KPAaCKH WJIM 3arpsi3HEHHONW CBUHLIOM MOYBBL. bonee 90 % mocTynuBiiero B op-
raHW3M CBUHLA LUPKYJIUPYET B SPUTPOLIUTAX.

C arMoc(epHBIM BO3IYyXOM IIOCTYNAaeT HE3HAUYUTEIbHOE KOJNYECTBO
CBHUHIIA - Bcero 1-2%, HO mpu 3TOM OOJbIlas YacTh CBUHIIA aOCOpOUpYETCS B
OpraHu3Me YeJIOBEKa.

W3 3arpsi3HEHHON MOYBBI CBUHEI] ITOCTYNAET B MPOAOBOJILCTBEHHOE ChIPHE
U HEMOCPEJCTBEHHO B OPraHU3M 4ejloBeKa, 0COOeHHO JieTeil. B mpogoBosibCT-
BEHHOE ChIPbE M MUIIEBBIE MPOIYKTHI CBUHEL MOKET MOCTYIATh TAKXKE U3 BO-
Ibl, BO3/1yXa, KOPMOB CEJIbCKOXO3AMCTBEHHBIX >KMBOTHBIX IO XOAY MHILEBOM
uenu. [ MmepkoHIEHTPAaTOPOM CBHUHIIA ABJISETCS rpeunxa. Beicokoe comepixa-
HUE CBHUHIIA HAOJIIOMAETCAd TAKXKE€ B KOPHEIUIOJNAX U JPYTHX PACTUTEIbHBIX
MPOJIYKTaX, BBIPAIICHHBIX Ha 3€MJIAX BOJIM3M MPOMBIIUJICHHBIX PallOHOB H
BJIOJIb Jopor. Tak, Ha mpuieraromux K MarHuToropcky TeppUTOpUsX OOHa-
PYKEHO BBICOKOE COJIEpKaHME CBMHIA, MeIH, XpoMa, npesbimaroniee [IJIK no
20 pa3. [Ins orpaHnyeHuss NMOCTYIUICHHS CBUHIIA B MPOJIYKTHI MMUTAHUSA PEKO-
MEHJIOBAHO MCIIOJIb30BaTh BBIPAICHHBIE 3J1aKU JIJIS [TOJIYYEHHUS CIUPTA.

Bricokue ypoBHU cojepkanusi Pb oTMeuaroTcsi B KOHCEpPBax B JKECTSIHOM
Tape, ppide, MIICHUYHBIX OTPYOsX, JKeJIaTHHE, MOJUIIOCKAaX W PaKooOpas3HBIX.
3arpsi3HeHUE MPOAYKTOB B COOPHOM >KECTAHOW OaHKE OOBSICHAETCS TEM, UTO
MIPUIION, UCTOJIB3YEMBIN MPU CBAPKE MIBOB, COAECPKUT 10 60% CBUHIIA.

Terpastuncunen; (T2C) - Pb(C,Hs), - ucnons3yroT, Kak aHTHAETOHATOP.
OH MOXET MPOHUKATh B OPraHU3M MHTAIIIMOHHO M YE€PE3 HEMOBPEKICHHYIO
KOXY, a TAK)KE C 3arpA3HCHHbIMU ITpoaykTamMu. B Teuenue 3 - 4 cyrok TOC B
HEM3MEHEHHOM BHJI€ OOHApYKMBAETCS B KPOBU M TKaHAX. B medyeHu u Apyrux
opranax TOC mpeBpamaeTcs B TPUAITUICBUHEL, IIUTEIBHO [UPKYIUPYOIINI
B KpOBH, HakamuBasich B nnieueHu u [{HC. B nanpHeimem BemecTBo paspyiia-
€TCsl 10 HEOPraHWYECKOTO CBUHIA, YACTUYHO OTKJIAJbIBAETCS B TKAHSIX U BbI-
BOJIUTCS C MOYOM U KajioM (Tabu. 13).

B ocHOBEe TOKCHYECKOro mpouecca JeKUT HApyUIEHHE MIaCTUYECKOro 00-
MEHa B KJIETKaxX MO3ra, 00yCJIOBJIEHHOE KOBaJECHTHBIM CBA3bIBAHHEM CBUHLA C
SH-rpynmnamu mosiekyi. [Ipyu TsHKenbIX MHTOKCHKALMSAX MPOUCXOAUT THOEIb
HEPBHBIX KJIETOK, YTO JIEKUT B OCHOBE HEMPOTOKCUYECKOIO JEUCTBUS U MOpa-
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YKEHUST MO3ra.

CBuHeEI ICIOHUPYETCS B CKEJIETE, U €T0 MOCTYIUICHUE U3 KOCTEH B MEPUOJ
OEpPEMEHHOCTH U TPYJAHOTO KOPMJICHUS BBI3BIBAET BO3JCHCTBHUE HAa AIMOPUOHBI
U JIeTel, BCKapMJIMBAEMBIX TPyAbl0. B 3TOM cBs3M HE0OXoaMMa 3aiiuTa opra-
HH3Ma JKCHIIIMH OT CBHUHIIA €IlI¢ 10 OCPEMEHHOCTH. Y MOXKHIBIX JKCHIIUH OT-
MEUYaloT TaKOE€ SIBJICHUE, KaK «CBUHIIOBBIM octeonopo3». BO3 oTrMeuaeT BO3-
MOYXHOCTh PUCKa CIIOHTaHHBIX a0OPTOB MPU KOHIUEHTPAIIMKW CBUHIIA B KPOBU
oepemeHnHbIX padoTHuUIl 30 MKr/a. [Ipu BO3/IeCTBUM CBHHIIA BO3pacTaeT YHC-
JIO CJIy4yaeB TOKCHUKO30B, MEPTBOPOKIAEMOCTH U POXKACHUS JeTel ¢ nedekra-
MU Pa3BUTHUSI KOCTHO-CYCTaBHOM CHUCTEMbI, BPOXKJICHHBIMHU IMOPOKAMU CepAlla U

Ap.

Tabnuma 13.
OddexTsl BO3ACHCTBUS CBUHIIA
Ha 310PpOBLC YCJIOBCKA
VYposenb LOAEL ipu  {I'eMo1o33, remMaToJioru- BnusiHne Ha HEPBHYIO CUCTEMY
JTAHHOM COJIEpKaHUU yeckue u apyrue 3 HexTo
CBUHIIA B KPOBH (MKT/T)
1000-1200 [Ipu3Haku 1 CUMIITOMBI SHIIE-
danonaTumn
800 Anemus @panka
500 CHmxenue BeipaboTku re- |CyOdHIIepanonaTnueckue HeB-
MOTJI00MHA POJIOTUYECKHE CUMITTOMBI
OBepTa, CHUKEHHE YMCTBEH-
HOU JeATEIbHOCTH
400 [ToBbllIeHNE CONEpPIKAHUS

aJlaHMHA B MOY€ U MOBBI-
LICHHBIN YPOBEHB KOMPO-

nopdupuna
300 HNuchynkius nepudepuitnoit
HEPBHOM CUCTEMBI (CHIKEHHE
CKOpPOCTH HEPBHOM IIPOBOJIU-
MOCTH }
200-300 [ToBbllIeHWE YPOBHS TIPO-

TonopdupuHa B 3pUTPO-
UTaX y My»X4YUH

[Ipu BO3AEHCTBUM CBUHIIA HAOIIOAAETCS 3XUHOIUTO3, CYIIECTBEHHO W3-
MEHSIOLINN PEOJIOTMYECKUE XapaKTEPUCTUKN KPOBH, BBI3bIBAIOIIME U3MEHEHHUS
CEpIECYHOU MBIIIIBI U IATOJOTUIO IOYeK. [Ipy TKENbIX MHTOKCUKALUAX
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Pb(C,H5s), HabmromaroTes paccTpoiicTBa peyuu, IaTkas MoXojKa, HUCTarM, I'v-
neppediiekcusi, NTo3, IPOKAHUE BEK, S3bIKA, MAJBIEB PYK, Mape3 JUILEBOTO
HEpBa, HAPYIICHUE MHTEIJIEKTa, PE3KOE MCUXOMOTOPHOE BO30YyXKACHUE, Ope.
Bo3MoxHa cMepTh OT OCTAHOBKHU CEPIECUYHOM JIEATEIbHOCTH.

Komutrerom CHIA mno mpoduiakTUuecKoll MEIUIIMHE PEKOMEH]I0BAHO
eXeroJHoe o0clieJoBaHUE BCeX JeTel B Bo3pacte OT 9 mec 110 6 jneT Ha Halu-
yye CBUHIIA B KpOBH (Tadi1. 14).

Tabnuma 14.
CBoanbie ganubie 1o ypoBHIO LOAEL cBuHIa Ha
310POBbE JCTEU
VYposens LOAEL mipu I'emomnon3, remaronornueckue | BnusiHue Ha HEPBHYIO CHC-
JAHHOM COJIEpKAHUU u apyrue 3G heKTh TeMy
CBHUHIIA B KPOBH (MKT/1)
100 Nurubuposanue JNETUIpo- | YXyJIIIeHUE cliyxa
reHa3bl d-amuHONIEBY M-
HOBOUW KUCJIOTBI
100-150 Cumxenue conaepxanHus BHU- | CHUXKEHUE YMCTBEHHOMU
TamMuHa D; NIESITEJILHOCTH
150-200 [ToBbIllIEHME YPOBHS TPOTO-
noppuprHa B IPUTPOITUTAX
250-300 CHIXEeHHEe CUHTE3a IeMOTJIO-
OuHa
400 [ToBbimenue  ypoBHa  d-
aMUHOJIEBYJIMHOBON KHUCIJIOTHI
B MOYE€ W IOBBIIICHHBIN YpO-
BEHb KomnpornopduprHa
700 Anemust @panka
800-1000 [Ipr3HaKu ¥ CUMITOMBI H-
nedamonatun

[Ipu MukpocaTtypHU3ME — XPOHUYECKOM OTPABJICHUU MAJIBIMU KOHUECHTPALIHSI-
MU CBHHIIA — HAOJIO/Ia€TCs 3aMEIJICHUE YMCTBEHHOTO Pa3BUTHS JETEH U CHU-
KEHUE YMCTBEHHOU pabOTOCHOCOOHOCTH B3pocibix jull. K mpumepy, temn
Pa3BUTHUS CTAPUECKOTO CIA00YMHS y MOKUIBIX OOJNBHBIX, MPOKUBAIOIINX BO-
Kpyr WpUPTOIUTENHOTO 3aBOJIA, 3arPs3HABILETO OKPYXKAIOIIYIO CPEly CBUH-
IIOM, HAMHOTO BBIIIE, YEM Y JKUTEJICH OTHOCUTEIIBHO YHUCTBIX paiioHOB. [Ipu
YBEJIIMYCHUN KOHIIEHTpAllMU CBHUHIIA B KpoBU pedeHka ¢ 10 go 20 MKr/n Ha-
OsrofaeTcs CHUXKeHUe ko3 puirenta yMcTBeHHOro pa3putus (1Q).

JlonmyCTUMBIM YPOBEHb COJIEpKaHMS CBUHIIA B Bojocax - 8-9 Mkr/r. Brnus-
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HUE CBUHIIA HA YEJIOBEKA MPOSBIISIETCS B U3MEHEHUSIX JIBUTATEIIbHOW aKTUBHO-
CTH, KOOPJHWHAIMU ABUKEHHUI, HAPYUIEHUAX 3PUTEIIBHO- U CIyXOMOTOPHOM
pEaKI1K, CIIlyXOBOTO BOCIIPUATHS U TAMSATH.

OnHOI W3 OCHOBHBIX MPUYUH CHUKEHUS YHCICHHOCTH OEJI0XBOCTBIX Op-
naHoB B ['epmanuu u ABCTPUU CUMTAIOT XPOHUYECKOE CBUHIIOBOE OTPABIICHHUE.

PryTh

PTyTh TOKCHYHBIN 3JEMEHT, TOKCHUYECKUE CBOMCTBA IMPOSBIISIOT U €€ He-
OpraHUYECKUE U OPraHUYECKUE COECTMHEHUS.

OCHOBHBIE MYTH BO3JICVCTBHS Ha YEJIOBEKA: BABIXAHUE MAPOB METAILIU-
YECKOU PTYTH, €€ JIETYYUX COCIUHECHUN WUJIM adPO30JIEN U MOCTYIUIEHHUE C MPO-
OYKTaMU MHUTaHUS U MUThEBOM BOJOM. Jlaxke B OOBIYHBIX YCIOBUAX PTYTh HC-
MapseTcs C IOBOJBHO BBICOKOM CKOPOCTBIO, HAKAIUIMBAACH B OMACHBIX JJISI Op-
ranus3Ma KouuenTpaunusax. Hanpumep, npu 24°C armochepHblii BO31yX, HACHI-
HICHHBINA MMapaMu PTYTH, MOXKET coAepkaTh UX B konudectse B 1800 pa3 mpe-
BoimarouM [IJIK prytu B Bozayxe padoueid 30861 1 B 60000 pa3 IT/IK B at-
Moc(hepHOM BO3yXeE.

He3aBucumo OT myTH MOCTYIUIEHUSI B OPraHU3M PTYTh HAKaIlJIMBAETCA
MIPEUMYIIECTBEHHO B MOYKAX, CEJIE3CHKE, eUeHU. Briienenne pTyTu U3 opra-
HU3Ma MPOUCXOJUT YEPE3 KEITYJOUHO-KUIIICUHBIH TPAKT, TOYKAMHU, TOTOBBIMU
Y MOJIOYHBIMU KE€JI€3aMH, JISTKUMH.

OTpaBieHne pTYTbIO MOXKET ObITh OCTPBIM U XPOHUYECKUM. MeTUImpoBaH-
HBIE COCIMHEHUS PTYTH 00JIE€ TOKCUYHBI, YeM METAJUTMYECKAs PTYTh.

Ha TOkCHMYHOCTH PTYTH BIHSIIOT TEMIIEPATYPA, COJICHOCTh U JKECTKOCTH
BOJIbl, @ TAKXKE COJIEPKAHHUE B BOJIE PACTBOPEHHOT'O KHUCIOPOIa.

[Ipu ocTpoM oTpaBiieHUHM MapamMu pTyTH KIMHAYECKas KapTHUHA pa3BUBa-
€TCSl Yepe3 CYTKM M BBIpaXaeTcsl OOIIMM HEIOMOTraHUEM, TOJIOBHOM OOJIbIO,
MOBBIIICHUEM TEeMIEPaTyphl, SBJICHUSIMU PUHUTA, (papuHTUTAa. AHAJIOTUYHBIC
M3MEHEHUS Pa3BUBAIOTCS Ha CIM3HUCTBIX JKEIYJKa U KUIIEYHUKA, 4TO 00yClaB-
JUBAaE€T BO3HUKHOBEHHE O0JE€H B KHUBOTE, KEIYJIOYHO-KUIIEYHBIX pac-
CTPOWCTB.

CUMIOTOMBI MUKPOMEPKYPHAIN3MA BOSHUKAOT NPU JJIUTEIBHOM BO3JIEH-
CTBHH M HU3KHX KOHIICHTPAIMH PTYTH - TOPSIKA COTBIX AOJIEil MI/M U HIKE.
[Ipu 5TOM CHMKAaeTCs pabOTOCIOCOOHOCTh, HAOMIOIal0TCsL ObICTpast yTomJisie-
MOCTb, TOBBIIIIEHHAA BO30YJINMOCTD.
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N3BecTHBIN rurneHUCT B. JIEBUIIKAN Oomucan TSKEJbIE HAPYIICHUS 3]10-
pPOBbs PadOUMX, 3aHATHIX MU3TOTOBJIICHUEM (peTpa, KOTJa IPHU BBIIEIKE 3a1YbUX
HIKYpOK mHUpoko ucnonb3oBaiu Hg(NOs),. O6pa3zHoe Ha3BaHUE «OOJIE€3Hb CY-
MAaCILIEAUIETO MUBSITHUKA» OTPAXKAET CYTh TSKEJIBIX HEPBHO-IICUXUYECKUX Pac-
CTPOWCTB, BHI3BAHHBIX PTYThbIO. ITO Ha3BAHUE BOILIO U B OOMXOJIHYIO peUb, U
B XYJIO’)KECTBEHHYIO JIuTepaTypy. OgHum u3 repoes ckasku JIpronca Kapposna
«Anuca B cTpaHe uyAec» SBISIETCA bOJIBAaHIIMK, HUIAMHBIX €]l MacTep, O KO-
TOPOM TOBOPSIT, UTO OH «O0O0JIBAHUJICS», HE B CBOEM YME, CyMaCIIE/IIIU .

PTyTh BBI3BIBAET OYaroByH HNETEHEPALMIO HEMPOHOB KOPBI T'OJIOBHOIO
MO3ra, 0COOCHHO 3pUTENIbHBIX 00JacTei. B nanapHeleM MosSBISIOTCS U3MEHE-
HUSI CO CTOPOHBI HEPBHOW CUCTEMBI - JAPOKAHUE PYK, SA3bIKA, BEK, B TSKEIBIX
CIy4asiX HOT U BCErO TEJId, BO3HUKAET COCTOSHUE MOBBILICHHON MCUXUYECKOU
BO30yUMOCTH, OCJIA0JISAETCS NaMATh.

[Inanenrta npoHuilaemMa Jjisi pTyTU U ee MeTabouToB. B pesynbraTe yBe-
JIMYMUBAETCSA BEPOATHOCTH CAMOIIPOU3BOJIBHBIX BBIKUBILIECH, MPEKIAECBPEMEH-
HBIX POJIOB, POXKIEHUS OCIA0JICHHBIX JETeH U JeTel C MOPOKaMH pa3BUTHUA. Y
YEJI0BEKA PTYTh HAKAIUIMBAECTCS B BOJIOCAX.

KnuHuueckass kapTuHa OTpaBJICHUS 3aBUCUT OT OCOOCHHOCTEW PTYTHOIO
coenuHeHus. [Ipu HHTAISIIMOHHOM BO3JACUCTBUU MbUIKM (PyJbMHHATA PTYTH
pa3BUBAECTCS KOHBIOHKTUMBUT, HACMOPK, Pa3gpa)X€HUE BEPXHUX JbIXaTEJIbHBIX
nyTteil. Hanbonee omacHa MeTUIPTYTh, JIETKO MPOHUKAOIIAs yepe3 OuoJIoru-
Yyeckre MeMOpaHbl U HAKAIUIMBAIOIIASICS B )KU3HEHHO Ba)KHBIX opraHax. [lepu-
OJ1 TTOJIYBBIBEJCHUSI PTYTH U3 OPraHW3Ma YeJIOBEKA COCTABISAET 76 JHEU.

Bosbiioe KOJM4ecTBO METUJIPTYTH COACPKUT pbl0a, BbLIABJIMBAEMasl B
pEeKax, 03epax U OPOCUTENBHBIX KaHAJIax LIEHTPAJIbHO-a3MaTCKUX CTPaH, TaK
KaK IPU BBIPAIIMBAHUYU XJIONMYATHHUKA IIUPOKO HMCHOJIB30BAIN PTYThCOJEPKA-
M€ NECTULUbI, MONAaBIINe B BOJOEMBI C IPEHAXKHBIMU BOJIaMH. Y TIOTPEO-
JIEHUE B MHUILY PBIOBI, COAEPKAIIEl METHIIPTYTh, BHI3BIBAET TSKEIIBIE OTpaBJe-
HUSL.

[TokazaTenpHa HUPKYISIUs pTyTH B MpKyTcKoil oOmacTtu, 3aHMMaBIIEH
nepBoe mecto B CuOupH 1o macmradam 3arpsi3HEHUS] OKpYysKaromiei cpenpl. B
Bbparckom Bomoxpanwnuiie cpennue coxaepxkanusi Hg B Daphnia galeata m
Mesocyclops leuckartii Haxonstcst B uHTepBajie 3Hadennii 0,42-0,66 mr/kr cy-
XOM Maccel. B Takux ke mpenenax M3MEHSIOTCS KOHUEeHTpauuu Hg B BOIHBIX
pacteHusx paecrax P. pectinatus. B TO %€ BpeMsi OKYHb U II1yKa, 3aMbIKAIOIINE
TPO(PUYECKOE 3BEHO, HAKAIJIMBAIOT 3HAYUTEIBHOE, MO CPAaBHEHUIO C PacCTH-
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TEJIbHO-SITHBIMU BUAAMU PbIO KOIMYECTBO PTYTU. 50% pHIOBI 3arpsi3HEHO PTY-
Th10 Ha ypoBHe npesbimaronieM [IJIK. [IpumedarensHo, 4TO YpOBEHb KOHIICH-
Tpauuu PTYTH B BOJE HU3KHUU, MUTh €€ MOYKHO, U BCA Mpodiema — B pblOE.
JInms mocne ee perysspHOro ynotpeOJjeHus B MUILY B OpraHM3MeE 4YelOBEKa
HayuHaeT HupKynaupoBaTh pryTh. Y 100% o0cneayembix Jnil, MUTABIIUXCS
pbI00# 3 bpaTckoro BoioXpaHUIIMINA, OOHAPYKEHA PTYTh.

Pr10a Oynet mponoKaTh HAKAIUIMBATh PTYTh, COAEPKAILLYIOCS B JOHHBIX
OTJIOKEHUAX, JO TEX MOp, MOKA OCAJIKU HE MEPEKPOIOTCS 00Jee YHCTHIMH.
KoHuientpanust prytu B pbioe nocturaet 2—6 Mr/kr. Jljisi cpaBHEHUs: 3IuUje-
Musi 0osie3Hn MuHamara B SIlnoHun Oblla BbI3BaHA MOTPEOJICHUEM PBIObBI, 3a-
rpsi3HeHHoi Hg B koHueHTpanusax 5—20 Mr/Kr.

Ha 6eperax Anrapsl pacTeT YKCIO JIUI, CTPAAAIOUIUX OHKOJIOTHYECKUMHU
3a00JIeBaHUSIMU, OOJIC3HSIMA OPTraHOB JBbIXaHWS, CUCTEMbI KPOBOOOpAICHUS,
MOYETOJIOBOM CUCTEMBbI, OCIIOKHEHUSIMU OepeMeHHOCTH. J{Jis xuTenel xapak-
TE€pPHbl 3MOLIMOHAJIBHASI HEYCTOMYHUBOCTh, CYOJEIPECCUBHBIE COCTOSIHUSA, Tpe-
BOXXHOCTh, IMATOJIOTMM UIUTOBUJHON >keyie3bl. JleTu poxparomuecss B HTUX
MECTax CTPaJaroT 3a00JIEBaHUSAMHM, BbI3BAHHBIMU PTYThIO, B TOM YHUCJE CJ1ado-
YMHUEM U KUCJIOPOJHON HEAOCTATOUHOCTHIO.

PTyTh akkyMynupyeTcsi Takke B TKaHSIX pacTeHui u rpudos. B pecny0-
JuKke bamkopTocTaH TOBBIIIEHHOE COJAEpPKaHUE PTYTH, CBHUHIA, XpOMa,
MBIIIbsIKAa OOHAPYKEHO B TOYBAX YUYAIUHCKOTO paiioHa.

Hukean

Hukenb - cepeOpUCThIN MeTall, BXOAUT KaK JETUPYIONIUNA KOMIIOHEHT B
COCTaB CIICUAIIBHBIX COPTOB CTAJIM U CIUIABOB. M Crionmb3yeTcss Kak Karanu3a-
TOp IIPU TUAPOTrCHU3ALINHU KUPOB, KOHBEPCUHU METAHA BOJISIHBIM I1APOM U JIp.; B
IPOU3BOJICTBE WICJIOYHBIX AKKYMYJATOPOB; B TaJIbBAHOTEXHUKE; B XHAMHUYE-
CKOM MAIIMHOCTPOECHUH.

DTO 0IMH U3 HauOoJIee OMACHBIX 3arpsi3HUTENIEH OKpY:Karoliei cpenbl. B
MPUPOJIE€ HUKEIIb HAXOJUTCS MPEUMYIIECTBEHHO B BUIE COCAUHEHUU C S, As,
Sb. B Boay nmomnanaer npu pacmnajie pacTUTEIbHBIX U )KUBOTHBIX OPTaHU3MOB U3
11o4B. KOHIIEHTPUPYIOT HUKEIb CUHE-3EJICHBIE BOJOPOCIIH.

B nOBEpXHOCTHBIX BOJAX COCAWHEHUS] HUKEISI HAXOIATCS B PACTBOPEHHOM,
B3BEILICHHOM U KOJUIOWIHOM COCTOSIHUH, KOJIMYECTBEHHOE COOTHOLIECHUE MEXKIY
KOTOPBIMH 3aBHCHUT OT COCTaBa BOJbI, TEMIIEpATYphl U 3HaueHur pH. Hukens xo-
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pOLIO COpOUpYyeTCss TUAPOKCUIOM >Kelie3a, KOMIIOHEHTaMU TyMyCa, BBICOKOJIUC-
MEPCHBIM KapOOHATOM KaJbIIUsl, TTIMHOW. PacTBopeHHbIE (DOpPMBI NPEACTABISIOT
co00i1 TJIaBHBIM 00pa30M KOMILIEKCHBIE MOHBI, HAN0OJIEE YaCTO ¢ AMUHOKHCIIOTA-
MU, TYMUHOBBIMU U (PYJIbBOKHCIIOTAMHU.

Hukens nonamaer B OpraHm3M Kak C MUILEH, TaK U Yepe3 KOXKY U CIU3UCTHIC
obosiouku. McrounnkoM Ni MOryT ObITh: HUKETUpPOBAHHAsI MOCYJA, CTOJOBBIC
npUOOpBl ¥ TPUOOPHI ISl TPUTOTOBIICHUS MUIIH, MMACTEPU30BAHHOE MOJIOKO U
JPYyTUE MPOTYKTHI.

Bricoka BeposSTHOCTb MOMNaIaHus HUKENS B OPraHu3M Mpu pohecCUOHATLHOM
KOHTAaKT€ B MAalllMHOCTPOEHUH, METAJUTYPIUH, YIJIEA0ObIYE, TAIbBAHUKE U APYTUX
OTpacisiX MpOMbIILICHHOCTH. Hanbosbime BRIOPOCH HUKENS B aTMOcdepy OTMe-
YEHbI TIPU CHKUTAHWU KaMEeHHOTO yriisi. COeMHEHUs] HUKENS B BOJHBIE OOBEKTHI
MOCTYTAIOT TAK)KE CO CTOYHBIMU BOJIAMH 1IEXOB HUKEJIMPOBAHUS, 3aBOJOB CHUHTE-
TUYECKOTO KaydyKka, HUKEJIEBBIX 000raTuTeNbHbIX (hadpuk. 97% Bcex BBIOPOCOB
HUKEJIA, MMOCTYMAOILIEr0 B aTMoc(epy, MPUXOIUTCA Ha NPEANPUSITHS LIBETHOU Me-
tayuryprud. 13 aux 89% Ha momo npearpustiii KoHuepHa “HopuiibCKuil HUKEIb
pacriosyio’keHHbIX Ha KonbckoM moiryocTpose.

BosneiicTBre HHUKEEM B MOBBIMICHHBIX KOHIIEHTPAIUSX BBI3BIBACT aJUICPIH-
YeCKHUEe peakluu (JepMaTuT, pUHUT U TIp.), aHEMUH, TOBBIIIEHHYIO BO30YIMMOCTh
LIEHTPAIbHON M BETETATHBHON HEPBHOM CHUCTEMBI, PECIIMPATOPHBIC 3a00JICBAHMSI.
XpoHuueckasi UHTOKCHKAIIMSI HUKEJIEM IMOBBIIIAET PUCK Pa3BUTUS HOBOOOPA30Ba-
HUI JIETKUX, TIOYEK, TTOSBICHUIO SHIEMUYECKUX 3a00JICBaHUIA.

VY pabourx 3aHATHIX TPOU3BOJCTBOM aKKyMYJIATOPHBIX OaTapeil BBISBIECHO OT-
CYTCTBHE WM CHW)KEHUE OOOHSHUS MpU KoHIEHTparmu Ni B Bozayxe 16—560
M/, [Tpu cTaxxke Oosee 5 JeT y pabounMX OTMEYAIOT TOJIOBHBIE OOJIH, TOJIOBOKPY-
KEHUE, Pa3IpPAKUTEIBHOCTh, IIOHIKEHHE aIllleTHTa, SIHUrACTPaJIbHBIE OOJH,
OJIBILIKY.

Kanueporennoe aeiictBre Ni CBSI3aHO ¢ HapylleHUEM (DEpMEHTHBIX U OOMEH-
HBIX TIPOIIECCOB, C HAPYIICHUSIMU CTPYKTYPbI U (DYHKIIMU HYKJIEUHOBBIX KUCIIOT. Y
paloTarolMX C COETMHEHUSIMN HUKEJSl pUCK 3a00JIEBaHUS PAKOM JIETKUX B 5 pas,
MPEBBIIIAET YACTOTY 3TUX 3a00J€BAHMI B IPYTUX OTPACAX. Pak Jerkux 3aperucr-
pUpOBaH cpenr paboTaroNIMX, MO J00bue, 00OTalIeHUI0 U TIepepadoTKe MEIHO-
HUKEJEBBIX DY/ .

N1 u ero coeIMHEHUS—CUIIbHBIE CEHCUOMIN3ATOPbl. UyBCTBUTEIBHOCTD Y€-
JIOBEKA K CeHCcuOWmm3upytoiemMy aeictBruio Ni odeHb Benuka. OnucaHbl ciiydau
AIJIEPIUYECKUX MOPAXKEHUN Y KacCHpII 0aHKOB, MEPECUNTHIBAIOIINX METaJInye-
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CKH€ MOHETHI. Y HUKEJIMPOBIIMKOB, 3aHATHIX MPOU3BOJACTBOM Ni 3JIEKTPOJIHN30M
HaOII0MAI0TCS HUKEJIEBAs DK3eMa U ‘HHUKeJIEBast YeCOTKa .

Terpakapoonun Hukeas Ni(CO), mpuMeHsieTcsl KaKk KaTaau3aTop IMpu opra-
HUYECKOM CHHTE3e. ITO OeclIBEeTHas *KUAKOCTh, PACTBOpUMAs B OOJIBIIIMHCTBE Op-
TAaHUYECKUX PACTBOPUTENICH M BBI3BIBAIOIIAS MTHEBMOHUU M OTEK JIETKMX HE3aBU-
CHUMO OT ITyTH MOCTYIUICHUS] B OPTaHU3M.

[IpenensHo nomyctuMasi KoHUeHTpauus A okucu Hukens (I1 u 1), cyms-
duna Hukers (B mepecdere Ha Ni) cocrasmsier 0,5 M/

MBIIILAK

MpliiibsK - OJIMH M3 HanOoJiee OMACHBIX 3arpsi3HUTENICH BOJBI M MUIIEBBIX
npoaykToB. OH TomNagaeT B TPYHTOBBIE BOJBI U3 TMOYBBI, CKAIUCTHIX MOPOJ, a
TaKXe cOpachIBa€TCsl B BOAY BMECTE C OTXOAAMH MPOMBIIUICHHBIX MPEANPUSATHIA.
Pemaronnyto posib B 3arpsi3HEHUM OKPYKAIOIIEH CPEIbl MBIIILIKOM HUIPAIOT BbI-
OpOCHI ANEKTPOCTAHIINM, METALTYPrUUECKUX MPOU3BOJICTB, MBIIILIKOCOIEPKa-
1€ TEeCTUIHIBI, TePOUIUIIBI U YI00peHuss. MakCUMallbHOE KOJIUYECTBO MBIIIIh-
sKa B MMOYBY MOCTyMnaeT u3 cynepdocdara. B nopogax ypaibCKux OTBAJIOB 30-
JOTOMAOOBIYN coJiepKaHue Mblibsika gocturaet 5500 mr/kr npu ITJIK nms
MOYB 2 MI/KT.

[Ipon3BOIHBIE MBIIBSIKOBOW KHCIIOTHI UCIOJIB3YIOT B KUBOTHOBOJICTBE B
KauecTBe JIe3UH(DEKIUMOHHBIX PACTBOPOB, /Jisi OOPHOBI ¢ KIeaMyd U TPOUYUMHU
napa3uTamu c/X >KUBOTHBIX.

[IaTHBaNEHTHBINA MBIIIBSK TPAKTUYECKU HESINOBUT. COETMHEHNE MBIIIbsIKA
(CH3);As CH,COO™ BoOOGIIE HEAMOBUTO W COAEPIKUTCS B TKAHAX HEKOTODPBIX
MOPCKHUX PaKooOpa3HbIX U PbIO, OTKY/Ia OHO MOCTYIMAET U B OPTraHU3M JIIOJACH.
[lonanasi B opraHu3M 4elOBEKa, MBIIIbSIK MOCTYNAET B KPOBb, Mepepacipe/ie-
JSCh B MEYEHb, MBIIICYHYIO TKaHb, MOYKHU, CEJIE3€HKY U KOKHBIE MOKPOBBI.
MBpIbsik 00J1a1a€T BBICOKMM CPOJICTBOM K KEPaTUHY, BCIEICTBUE YErO OH Jie-
MOHUPYETCS B HOT'TSIX U BOJIOCAX.

HanOonbliyro OmacHOCTh [Ji 4YENOBEKAa M IKUBOTHBIX MPEICTABISIOT
TPEXBAJICHTHBIE COEIWHEHHS MBbIIIbIKA, B3aMMOJECUCTBYIOIIUE C CYIb(rui-
PUWIBHBIMU TPYIIIIAMU YH3UMOB, YTHETasl SHEProo0eCceueHrue KIETOK.

B 1887 roay B eBpomneickux cTpaHax Obljia 3aperucTpUpOBaHa MaccoBas
ru0elib OJICHEH U JIMC B Pe3yJIbTaTe BHIOPOCA B OKPYKAIOIIYIO CpeAy MeJera-
BWJIbHBIMU MPOU3BOJACTBAMU COCTUHEHUI MBIIIbSIKA.

HpOHBJ’IeHH}I TOKCHYHOCTH MbIIIbAKA 3aBUCAT OT XapaKTCpa IIUTAHUA YC-
115



noBeka. CKOpOCTh METHIIMPOBAHUS MBIIIIbSIKA B MOHOMETHIIAPCUHOBYIO KHCJIO-
Ty (MMAK) n numerunapcunoByto kuciory (JIMAK) onpenensercs obecrie-
YEHHOCTBIO OpraHusMa (poJineBoi KUCIOTOM.

Pannue mposiBIeHUs apCeHUKO3a - TPOPUUECKHUE TOPaKEHUSI KOXKH, T'H-
nepkeparo3bl. OH criocoOEH BBI3BIBATH TAKXKE Pa3BUTHE quadeTa U 3a0oJieBa-
HUS cepjia. XPOHUYECKOE OTPaBJICHHE MBIIILIKOM COIMPOBOXKIAACTCS IOJIH-
HeBponaTuend ¢ 00JieBbIM CHHAPOMOM. [IpoaykThl nuUTaHUA, 3arpsi3HEHHBIC
MBIIITBSIKOM BBI3BIBAIOT paK JIETKUX. PUCK OHKO3a0ojieBaHWS BO3HUKAET IPHU
MepopaIbHOM BO3JICHCTBUU MBIIIbsIKA — 1,5MI/KT B CYTKH.

3arpsi3BHEHUE MBIIIBIKOM OKPY>KaIOILIEH Cpelbl HEPEIKO B CHIIY T€OXUMHU-
YECKUX OCOOCHHOCTEH Y PallbCKOro peruoHa, 0COOCHHO 3HAYMMO OHO JijIsl Ha-
cenenus r. ExarepunOypra.

Hacenenune MHauu nmoaBEpKEHO PUCKY MBIIIBSIKOBOTO OTPaBJICHUS H3-3a
BBICOKOT'O COJICp’KaHUS MbIIIbsIKa B NMUThEBOM Boxae, A0 300 ThIC. MHIYCOB
CTpaZaloT OT paKa KO>KH, BHI3BAHHOTO apCEHATaMU.

3arpsi3HEHHE TOYBBI MBIIILIKOM OIleHHUBalOT ¢ moMoibio OJIK - opuen-
TUPOBOYHO JIONMYCTUMBIX KOHUEeHTpanuid. OJIK MbIlibsika B OYBAX € pas3jivy-
HBIMU (DU3UKO-XMMUUYECKUMHU CBOMCTBaAMHU (BaJIOBOE COACp)KaHUE, MI/KT), J10-
MyCKaeT ero yJABOCHHYIO (DOHOBYIO KOHIIeHTpamuio B mouse. OJIK As B mouBax
¢ pH k Oau3KUM K HEHUTpaIbHBIM (CYTJIMHUCTBIC U TIUHUCTHIE) =10 MI/KT, 115
MeCUaHbIX U cyrnecyaHbix 0,5 MI/Kr.

KauectBo cynepdocdara 1 KOpMOBOTO MPEIUNHUTATA, UCIIOIB3YEMOTO IS
MOJKOPMKH KUBOTHBIX M MTHUI] U 000TaIIEHUsI KOMOMKOPMOB 3aBUCHUT OT HKO-
JIOTUYECKOM YHUCTOTHI ChIpbsi. Hambosiee BBICOKOW IKOJOTMYECKOM YHUCTOTOMU
OTJIMYAIOTCS anmnaTUuT-He(EINMHOBBIE pyJbl XUOWH, TaK KaK COJEp)KaT MaJio
KaJMUsl, MBIIIbSIKA, PTYTH.

3arpsi3HeHue Msica MTUILI MBIIbsIKoM HaOaogaercs B CILIA, rae npu oT-
KOpME€ LBIUIAT JJI1 MPO(UIAKTUKYA KHUIIEYHBIX MHPEKIUA HCHOJBb3YIOT As-
cojiepaiue npenaparsl (pokcapcoH). B eBpomneiickoM coo0IecTBE UCIOJb-
30BaTh MpenapaThl MbIIIbAKA ITPU OTKOPME MITHUIIBI 3aIIPEILEHO.

Y CTpaHuTh MBIIBIK U3 MUTHEBOM BOJIbI, MOKHO, UCIIOJB3YS YIbTpaduo-
JICTOBBIN CBET W a’pallvio, CIOCOOCTBYIONINE €r0 OKHUCICHHUI0. OCcakIatoT M-
TUBAJICHTHBIA MBIIIBSK - COJISIMU kKeJie3a. ITOT METOJl MPUMEHUM Kak st 00-
pPabOTKU MUTHEBOM BOJIbI, TAK U HEMOCPEACTBEHHO OTXOJI0B FTOPHOM MPOMBIIII-
JICHHOCTH.

JIJ1s1 OYMCTKY MOYBBI OT MBIIIbSIKA UCIIOB3YIOT TPAHCTCHHBIE PACTECHUS, K
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puMepy, Kpecc-cajaT, B TeHOM KOTOPOTO BBEJEHBI TeHbI E.coli, mpenomnpene-
JIAIOIIME YCTOUYMBOCTh PACTEHUM K BO3JCHUCTBUIO MbllIbska. [locie Toro kak
pacTeHus: aOCOpOUPYIOT COCAMHEHUS MBIIIbsIKA B HAJA3€MHON 4acTH, OHU OYy-
IyT YHUYTOKEHBI HAa CIICHUAIbHBIX TTOJIMTOHaX. BenyTcs paboThl IO TeHEeTHYe-
CKOMY KOHCTPYHUPOBAHHIO BBl U TOTOJS, YyCTOMYUBBIX K MBIIIBSKY.
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Vuebnoe uzoanue

bammposa Pauca MuHHUYJ10BHA
Maxkcumos I'ennaauii I'puropseBuy
AxmeroBa JInjasa Ainb0epToBHA

OCHOBBI DKOTOKCHUKOJIOTUH

Y4yeOHOE TTOCOOME

Penakrop A.®.DaiizynHa
Koppekrop A.1.Hukomnaesa

JInnensus Ha U3JATENBCKYIO JEATEIbHOCTD
JIP Ne021319 ot 05.01.99 1.

[Toanucano B neyats 13.09.2009 r. ®opmat 60x84x16
Vemneu. 1. 6,97. Ya.-u3n.a. 7,21

Tupax 70 sk3. U3a.174. 3aka3 39 a.
[lena noroBopHas.

PenakunoHHO-U31aTeIbCKUAM LIEHTP
Bamkupckoro rocygapcTBEHHOTO YHUBEPCUTETA
450074, Pb, r.Yda, yn. 3axu Bamuam, 32

OrtreyaTtaHo Ha MHOKHTEIILHOM y4acTKe
Barmkupckoro rocy1apcTBEHHOr0 YHHBEPCHTETA
450074, Pb, r.Ya, yn. 3aku Bamuau, 32
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