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BBEJIEHUE
YueOHoe nocodue COCTABIEHO JIJIsl CTYJIEHTOB (PaKyIbTeTa BETEPUHAPHOU Me AU HbI
o crenuanbHOCTH «BeTepuHapusi» W HampaBlIEHUIO MOATOTOBKM «Berepunapho -
CaHUTapHas SKCIEPTHU3a» M MOTYT OBITh HCIOJb30BaHbI JJI CTYJAECHTOB 3a0YHOM
(opmbI 00pazoBaHUs 10 BETEPUHAPHOI TOKC UKOJIOT MU ITPOAYKTOB pACTEHUEBOICTBA U
’KUBOTHOBOJICTBA. B mocoOuu 1310%KeH MOPsA0K ONpeAeNeHNsI TOKCUYECKUX BEIIECTB
B 00BEKTax BETEPUHAPHOTO HAA30pa, METOJAbl KaUECTBEHHOTO M KOJIMYECTBEHHOTO
aHaM3a. B KOHIE KaXXI0W TeMbl Ipearacrcs 3aJaHue - HauTh U Bbimucars MY
TOTO WM MHOTO KCEHOOMOTHKA B IOUBE, BOJE, KOpMaX, MPOIYKIIMH PACTEHUEBO 1CTBA
Y )KUBOTHOBO/ICTBA.
CTyneHTbl JOJDKHBI JOMYyCKarbCcsi K JIADOparOpHbIM paboTaM TOJIBKO MOCIIe
cobecefoBanusi ¢ mpernojaBaresieM. BbInosHss 1a0opaTOpHbIE UCCIEIOBaHUS TI0
TeMaM, CTYACHTBI 00513aHbI COOJII0IaTh CJICTYIOITHE ITPaBUJIa;
1. Tlepen xaxnabiM Ja0OPaTOPHBIM 3aHATUEM H3YYUTh COOTBETCTBYIOIIYIO TEMY,
OPOYUTATh OMUCAHKE OIBITA, HOATOTOBUTH BCE HEOOXOIMMOE /1JIs €T0 MPOBEACHNUS;
2. K BbimosnHeHHI0 1a00paTOpHON pabOThl WM OMBITA MPUCTYNUTH TOJBKO MOCIE
YCTHOTO pa3pelIeHUs IIPEnogaBarelis;
3. CoOmonate Bce HEOOXOAUMBIE MEpPHl MNPEIOCTOPOKHOCTH, YKA3aHHBIE B
MHCTPYKIMH IO TPOTUBOTIOKAPHOM 0€30MaCHOCTH U TEXHUKE 0€30MaCHOCTH;
4. Kareropnyecku 3anpemieHo caMmOCTOATENIbHO NPOBOJAUTh OIBITHI HE YKa3aHHbBIE B
TeEMaXx;
5. Ilo oKOHYAHUIO KaXKIOTO JIAOOPATOPHO-TIPAKTUIECKOTO 3aHATHS TIepe] yX0A0M U3
7a00paTOPHH IMTPUBECTH B TTOPSTOK CBOE pabouee MeCTo.
M3ywas pucummimHy «BerepuHapHas TOKCHUKOJIOTHS», CTYIEHT JOJDKEH HMETh
LEJIOCTHOE MPENCTABICHUE O IMPOLECCAX U SBJICHUSAX, NPOUCXOIAIIMX B KUBOU H
HEKHUBOW MPUPOJE, PYKOBOJACTBOBATHCS COBPEMEHHBIMU HAyYHbIMH METOJaMHU
NO3HAHUS MPUPOAHBIX SIBJICHUA W BJIAJE€Th UMU B TOM CTENEHU, KOTOpask MO3BOJUT

peuiartb €My 3ajia4, CBA3aHHBIC C BBITIOJIHCHHUEM HpO(beCCHOHaHBHOﬁ ACATCIIbHOCTH.



CTyneHT TOJDKEH MOHMMAaTh COLMANBHYIO 3HAYMMOCTh NOJIy4aeMOM CHEUAILHOCTH,
yMeTh NOpuOOpeTaTb HOBbIE 3HAHMS, AKTUBHO HCIOJb3ysd COBPEMEHHBIE
uHbopMallMOHHbIE O0pa3oBaTelibHbIE TEXHOJOTrMW. B mpouecce u3ydeHHs
JUCLHUIUIMHBI CTYJE€HTaM HEOOXOJAMMO BBISICHUTh M 3allOMHUTb OCHOBHBIE 3Tallbl
MaTOJIOTUYECKUX MU3MEHEHUN B OPTaHU3ME MPU OTPABICHUU KUBOTHBIX SO0BUTHIMU
BELICCTBAMHA  PA3JIMYHOTO MPOUCXOXKACHUSA, YMETb YCTaHOBUTHb IIPEIAEIBHO
JNOIyCTUMBIEC KOHIICHTPALIMM SJOBUTBIX BEIIECTB B KOpMax, BOJAE M NIPOAYKTax
IIUTAaHUsl, OKa3bIBATh >XMBOTHBIM IIEPBYIO IOMOILLBL IIPU OTPABIECHUU U MPOBOJUTH
JICUCHUE aHTUIOTaMH.

Henbro nucuumuimHel « BereprHapHas TOKCUKOJIOTHS» SIBJSIETCS OJIy4YE€HUE 3HAaHUM 00
OTPABJIIOIIMX BEMIECTBAX (571aX), MEXaHU3ME UX TOKCUYECKOTO IEUCTBUS, JIEUCHUU U
npoUIaKTUKE OTpaBJICHUS, IpUOOpeTeHne 5

HaBBIKOB  MOMCKa AS((EKTUBHBIX JICKAPCTBEHHBIX CPEACTB IS JICUCHMS,
npoUIAKTUKY 3a00JI€BaHUIA U TIOBBIILICHUSI PO TYKTUBHOCTH KUBOTHBIX.

3asayaMy BETEpUHAPHOUM TOKCUKOJIOTUU SIBJISIFOTCSL:

- H3y4YEHUE OCHOBHBIX OTPABJIIOIMX BEIIECTB pPA3JIUYHOIO NPOUCXOKICHUA,
CIIOCOOHBIX OKa3aTh HETATUBHOE BIIMSIHUE HA OPTaHU3M )KUBOTHBIX;

- BBIICHEHUME  TOKCUKOKHMHETUKHM, TOKCUKOJWHAMUKH  SJ0B  Pa3jIM4YHOTO
IIPOUCXOXKACHUSA C ONPEACICHUEM KIMHUYECKUX [PU3HAKOB OTPaBICHUA U
CBOEBPEMEHHOI'0 OKa3aHUsA [1EPBOM IIOMOIIM ) KUBOTHBIM C IPUMEHEHUEM aHTUIOTOB.
[Ipy wu3yuyeHuum Kypca YaCTHOM BETEPUHAPHOM TOKCHUKOJIOTHH 1I€JIecO00pa3HO
IIPUJIEPKUBATHCS ONIPEAEICHHOM CXEMBIL:

1. B mpomecce wusyueHus mMarepuaja HEOOXOJMMO XOpOILIO MPEACTaBIATh
KJ1acCU(PUKALIMIO MECTUIUIOB, TIOHUMATh OCHOBHbIE MPUHLUIIBI (DOPMHUPOBAHUS IPYIII
Y 3aIIOMHUTB Ka)K10€ J0BUTOE BELIECTBO, BKIIFOYEHHOE B IIPOTpamMMy Uil U3y4E€HUs,
B OTIEIBHOCTU. B 3TOM ciydae OyJeT JIerko MOHATh U YCBOUTh TOKCUKOKUHETHKY U
TOKCUKOJIMHAMUKY OTJEIbHBIX IPEACTABUTEICH ITOU I'PYIIIIHI.

2. IIpu paccMOTpEHNH NECTULIMIOB HEOOXO0IUMO 3alIOMHUTH IIPENapaTUBHbIE POPMBI,

(bl/ISHKO-XI/IMI/I‘—IeCKI/Ie CBOﬁCTBa, TOKCHUKOJIOTHYCCKYIO XapaKTCPHUCTHUKY BCIICCTB C



y4eTOM CTEIIEHU OIACHOCTH, BO3MOJKHBIC YCJIOBHSI BO3HHWKHOBCHHS OTPaBJICHUN U
MyTH TOCTYIUICHUSI B OPTAHW3M >KMBOTHBIX TECTHIMI0B M3Y4aeMOW TPYMIbL. DTH
3HaHWS HEOOXOIUMBI I JUQQEpEeHIINAINT TOKCHYSCKUX BEIIECTB W IMMOMOTAIOT
0o0Jiee IeTaTbHO Pa300paThCs B MEXaHU3ME UX JCHCTBUS.

3. [Ipu u3ydyeHun maroreHe3a M €ro 0COOCHHOCTEH y pa3HBIX BHJIOB KUBOTHBIX IPH
OTpPaBJICHUH TECTUIIMAAMU HEOOXO0UMO 00paTUTh 0CO00€ BHUMAHHUE KaK JEeHCTBYET
Al HA IEHTPAILHYIO HEPBHYIO CHUCTEMY, OpPTaHbl MHUIIEBAPEHUS, IbIXaHUS U
BbIfeneHus. [Ipy 5ToM HEOOX0IUMO BBISICHUTH NJTUTEIbHOCTD ICHUCTBUS TOKCHYECKOTO
BEIIECTBa, TEUYEHHE TATOJOTUYECKOTO TMpolecca MW KIMHUYECKHE TMPU3HAKH
OTpAaBJICHUSI.

4. Ilpu w3ydeHUH KapTUHBI BCKPBITHS TPYIOB IMABIIMX XUBOTHBIX MPU OTPABJICHUU
NeCTUIIMIaMU  cJenyeT oco0oe  BHHUMaHME OOpaTuThb HAa  XapaKTEpHbIC
natoyioroMopdosiorndeckue Hu3MeHeHus. be3 ATUX 3HaHUN HEBO3MOXKHO Oyer
YCTaHOBUTH IPUPOY TOKCUIECKOT0 areHTa, 00yCIOBUBIIETO OTPABIICHHUE.

5. PaccmoTpeHne pekoMeHIyeMbIX CTIOCOOOB U METOJ0B JIMArHOCTUKUA OTPaBJICHUS
KUBOTHBIX TMECTUIUAAMHU C ToCienyomeld nx auddepeHnuanueii oT 3adoieBaHui
JIPyro ATHOJOTHH HMMEET BaKHOE AUArHocThudeckoe 3HaueHue. CTyIeHT OJDKEH
3HaTh, YTO COBOKYITHOCTh DPa3HbIX TOKa3aTelieil JaeT OCHOBAaHWE /IS MPaBUIbHOM
MOCTAaHOBKH JMarH03a Ha OTPaBJICHNE )KHBOTHBIX MMECTULIUAMU. 6

6. Ilpu u3ydyeHun ocoOEHHOCTEH JieueOHO-IPOYUIAKTUUECKUX MEPOIPUSTUN TpU
OTpAaBJICHUH >KHBOTHBIX TECTHIMIAMHU CTYJISHT JOJDKEH 00paTUTh 0c000¢ BHUMAaHHUE
Ha aHTHJIOTHOC JICYCHHWE W TATOTCHETHYECKYIO Tepamnuio. Kak M3BeCTHO, coueTaHue
ATUX CPEACTB O0COOCHHO A(M(PEKTUBHO A JICYCHUS MHOTHUX HMHTOKCHUKAIMN Y
KUBOTHBIX. JIJI1 CHSTHSI TOKCUYECKUX SIBJICHHUN B OPTaHU3ME >KUBOTHBIX CTYACHT
JIOJDKEH 3HATh BEIIECTBA, MPUMEHSIEMbIE C 3TOH 1ETIbIO.

7. Ilpu paccMOTpEHHMHM OTpPAaBIECHUM JKUBOTHBIX NECTULMAAMU CTYICHT IOJLKEH
BBISICHUTH OCOOCHHOCTH  BETEPHHAPHO-CAHUTAPHOW AKCHEPTU3BI  MPOIYKIIUU

ZKHUBOTHOBOJCTBA. HpI/I 9TOM HCO6XOI[I/IMO O6paTI/ITI) BHUMAHHUC Ha I[CflCTBPIC



SITOBUTOTO BEIIECTBA, HA KAYECTBO MsICA, MOJIOKA, SIUII, a TAKXKE Ha CPOKH BbIJICJICHUS
s7a.

I''TABA 1. IIOHATHUE O TOKCUKOJIOI'NU. KTACCHDOUKAILINA S1/10B
TOKCHUKOJIOTUA (rpeu. toxicon - s u 10gos — yueHue) 310 00J1acTh MEIHUIIUHBI,
W3Yy4arolasl 3aK0HbI B3aMMOICHCTBHE )KUBOTO OpraHu3Ma  sija.

1.1. TIlpeaMer M 3aJa4yd NPOMBIILIEHHOW TOKCHUKOJOTrHMU. [IpoMbInureHHas
TOKCUKOJIOTHS SBJISICTCS, C OJHOW CTOPOHBI, Pa3JeJIOM TOKCHKOJOTHH, B 3a/ady
KOTOPOTO BXOJUT HW3YyYEHHE JACHCTBHS BPEAHBIX BEHIECTB, BCTPEYAIOIIUXCS B
MIPOM3BOJICTBEHHBIX YCIOBUSX, C APYrOM - 3TO pa3jiesl TUrueHbl Tpyaa. ['uruena tpyaa
B CBOIO oOuepenb SBIAETCS MNPOPWIAKTUYECKOW AUCIMIUIMHON, HW3yYarolien
BO3JICUCTBUE TPYIOBOTO MPOIECCa U OKPYKAIOIIEH MPOU3BOJCTBEHHOW Cpeabl Ha
OpraHu3M padoTaromKUX C LEIbI0 Pa3pabOTKU CAaHUTAPHO -TUTUEHUYECKUX U JIeUeOHO
NpOoUIAKTUIECKUX  MEPOINPUSITHI, HaMpaBJICHHBIX Ha CO3JaHUE HauOoJee
OJIarONIPHUSATHBIX YCJIOBUM Tpy/aa U 0OECTICYCHHE BHICOKOTO COCTOSHUS 30POBbS H
TPYIOCTIOCOOHOCTH KOJUICKTHBA.

[IpeameToM U3ydeHUs TPOMBIIUIEHHOW TOKCUKOJIOTHH SIBJISIFOTCS OJTHOBPEMEHHO
JIBa BOIIpOCa!
1. M3ydenuwe A€HCTBHS Ha OPraHU3M BPEAHBIX BEIIECTB, BCTPEYAIOLIMXCS Ha
MIPOU3BO/ICTBE.
2.  Pa3paboTka CaHUTAPHO-TUTUEHWYECKUX M  JIEUEOHO-TIPOPHIAKTUYECKUX
MEpOTIPUATHI, HAIPABJICHHBIX HA CO3jaHue HarboJiee 01aronpusiTHLIX yCJIOBUH Tpy1a
B LIETSIX TPOGMIAKTUKY TPOPEecCHOHATbHBIX 3a00JIeBaHUH.

K 3agagam mpOMBINIIIICHHOW TOKCUKOJIOTHN OTHOCSITCS CJICTYIOIINE BOTIPOCHI:
1. TokcukoOTHYECKas OIIEHKA HOBBIX MPOMBIIIICHHBIX BEIIECTB M UX TUTUEHUYECKas
perjamMmeHTanus.
2. 'urneHndeckas perjaaMmeHTanus Ipyu COBMECTHOM BO3IECTBUN HECKOJBKUX
TOKCHYECKUX BEIIECTB, a TAK)KE TOKCHYECKHX BEMIECTB U (PU3mMdecKkux (hakTOpOB
MIPOU3BOJICTBEHHOM CPEJIbL.

3. 'uruennueckas CTaHaAapTHU3aluA BPpCAHBIX BEIICCTB.



4. BblsiCHEHHE MEXaHHW3MOB JICUCTBUS TMPOMBIIUICHHBIX $JI0B, I[aTOTeHE3a

WHTOKCUKaIM, OMoTpanchopMariui, TOKCUKOKUHETHUKH.

5. Byuenne cnenupuyecKoro ACUCTBUS MPOMBIIUICHHBIX BEIIECTB B Pa3IMUHBIX

opraHax ¥ CUCTEMax OpraHu3zMa

6. PazpaboTka Hay9HBIX OCHOB SKCTPAMOJISAIINH MOJyICHHBIX B SKCTIEPUMEHTE JJaHHBIX

Ha YEJIOBEKa.

1.2. TloHsiTHe 0 MPOU3BOACTBEHHBIX SI1AX, MX HCTOYHMKH. [[pon3BOICTBEHHBIE

A1bl MONaaas BHYTPbh OpPraHM3Ma 4YelIOBEKa WM HAa KOXHBIE MOKPOBBI BBI3BIBAIOT

npodeccuoHanbHbIe 0TpaBieHus. Hampumep:

- npu A00bIYE WK nepepadoTKe HEPTU MOTYT BO3ZHUKATH OTPABJICHUS

CEpOBOJIOPOIOM, YTJIEBOIOPOIAMU;

- PU B3PBIBHBIX pabd0OTaX — OKUCHIO yIiIepo/ia, OKUCIaMHU a30Ta;

- B METAUIYPTUU — YIJIGKUCJBIM Ta30M, CEPHUCTBIM Ta30M, IMapaMH TSKEJIBIX
METAJIJIOB;

- B MAlIMHOCTPOEHUU — [IUAHUCTHIE COECAUHEHUS, TAPbI KUCIIOT, PACTBOPHUTEIIH;

- Ha TpaHcnopTe — BeIxJionHkbie ra3sl [IBC;

- B C\X — AIOXUMUKATBI, yTIOOPCHNUS;

- B CTPOUTEIBCTBE — KCUJIOJL, XJIOPBUHUIL, TOJIyOJI, AlIETOH U T.J.

Bo BceM Mupe Hayka, a 3a Hel MPOMBIIUICHHOCTb HE CTOSIT HA MECTE, OHU
pPa3BHUBAIOTCSI, CO3/1aBasi BCE HOBBHIC W HOBBIC IPOMBIIUICHHBIE CHUHTETUYECKUE
BelecTBa. B CBSI3M ¢ ATHUM KOJIMYECTBO HOBBIX IPOMBINUICHHBIX SJIOB TaK K€
BO3PAaCTaeT, a C HUMH U HOBBIC BUJIBI ITPO(PEeCCHOHATBHBIX OTPABJICHUM.

bomee mmpokuMm MOHATHEM, YEM NPOU3BOJACTBEHHBIM S/, SBISETCS TEPMUH
«BpPEIHOE BEMICCTBO», T.K. OH OOBEAWHSAECT M SOl U a’po30JM (UOPOTESHHOTO
(3ambLUIeHKE JIETKUX) XapakTepa.

[IpoMBINIIIEHHBIMEU SiJTaMU OOBIYHO SIBJIAIOTCSI CHIPHEBBIC, MTPOMEKYTOUHBIEC U
KOHEUYHbIE MPOTYKThI MPOU3BOJICTBA,  TAK K€ MIPUMECH U OTXOJIbI.

Bpennoe Bo3elcTBIE XMMUYECKUX BEIIECTB HA OPTAaHU3M YEJIOBEKA BO3ZMOXKHO

Opyd MHOTMX BHJAX: NpU TOJYYEHUH U TMepepabOoTKe MNPUPOIHOTO ChIPHS,



U3rOTOBJICHMHM IPOMBIIUICHHOH NPOJYKIMKM, pabdoTe Ha TpaHCHOpTe, B C\X,
CTPOUTENHCTBE, XUMHUUECKOH, TOPHOPYAHON U HEPTIHOH MPOMBITITICHHOCTH.

HcTtounmkamMu BBIZICICHUS XUMHUYECKHUX BEIIECTB B PA3JIMIHBIX OTPACIAX
MIPOMBIIIIICHHOCTH MOTYT OBITh HErepMEeTHYHOE OOOpyJAOBaHUE, HEIOCTATOTHO
MEXaHU3MPOBaHHbBIC (ABTOMATH3WPOBAHHBIC) OTIEPAIIUH 3arPY3KH CHIPhS U BBITPY3KH
TOTOBOM MPOIYKIIUU, PEMOHTHBIE PAOOTHI.

XUMUYECKHE BEIIECTBA MOTYT MOCTYHaTh B MPOHM3BOJICTBEHHBIC MOMEIICHUS
Yyepe3 MPUTOYHBIE BEHTIWISIIMOHHBIE CUCTEMBI €ClTi aTMOC(EPHBINA BO3TyX 3arps3HEH
BBIOpOCAMU JAaHHOTO TMPOU3BOJACTBA (XUMHUYECKas, HEPTSIHAs MPOMBIILICHHOCTD,
I[BETHAsI M YepHAsI METALTYPTHS U T.1.).

HenocpencTBeHHBIME WMCTOYHUKAMHU BBIJCIICHUS XWMHUYECKHX BEIIECTB IPHU
IUIOXOM  XpaHSHHWH  MOTYT  OBITh  pa3MoJl, TPOCCHBAaHHEC  MaTCPHAJIOB,
TPAHCTIOP THPOBAaHUE CHIPHSI.

['a3bl W KUJKOCTH, HAXOJSAINUECS IOJ JaBJICHHEM MOTYT IPOHHUKATh dYepe3
HEIUIOTHOCTh B 00OpyaoBaHWM (HAacOCHI, CH(POHBI, KOMIpPECCOphl). B OCHOBHBIX
XUMHYECKHUX MpoIieccax (XJIOpUpoBaHUe, CYIbUANPOBAHNUE, HUTPALUA U T.J.) Ta3bl U
KHUJIKOCTH TPOHHUKAIOT B OKPYKAIOIIYIO CPEly M3 PEaKTOPOB U JIIEKTPOJM3EPOB
(JTFOKM, CalTbHUKH, CMOTPOBBIC OKHA).

B mporecce cymkn XuMUdecKue BEIIECTBA BBIICISIOTCS M3-3a HEAOCTATOYHOMN
repMeTH3ayu 000pyI0BAHUS, B OCHOBHOM IIPH 3arpy3Ke M BBITPY3KE MaTEPHUATIOB.

3aKIOYnTeIbHBIC OTICpAllid B XMMHYECKON IPOMBINIICHHOCTH (pacdacoBKa,
TPAHCTIOPTHPOBKA TOTOBOM NPOMYKIIMHM) MOTYT COIPOBOXKIATHCS 3arps3HEHUEM
BO3AYIIHOW CpeAbl XUMHUYSCKHMH IMPOJIYKTAMH, B OCOOCHHOCTH IPH 3arpy3Ke H
BBITPY3KE EMKOCTEH M Tapbl (IIUCTEPH, 0AUTOHOB, 00YEK).

OcHognble npuuunbl 803HUKHOGEHUA NPOPECCUOHAIbHBIX OMPAGIEHUN —
HapyIlIeHUE MPaBUJI TEXHUKNA OE€30MaCHOCTH TPy/Aa U MPOU3BOJICTBEHHOW CaHUTApHH,
NPUMEHCHHE HECOBEPIICHHOTO OOOPYIOBaHMS W TEXHOJOTUYECKHX IMPOIECCOB,
HEMOCTaTo4HO  A((EeKTUBHASS  BEHTWIALMSA TPOW3BOJCTBEHHBIX  IOMEIICHUH,

OTCYTCTBUC NUJIN HCIIPABUJIIbHOC IPUMCHCHNC HHIUBUAYAJIbHBIX CPCACTB 3allIUThI.



1.3. Knaccupurkanus ssgoB. KonmuaecTBO XUMHUYECKUX COCTUHEHNI, UCIIOJIb3YEMBIX B
HapOJHOM XO3SMCTBE U B OBITY, HACTOJILKO BEJIUKO, a XapaKkTep UX OMOJIOrHYECKOTO
JNEUCTBUS HACTOJBLKO Pa3HOOOpa3eH, YTO MPUXOJUTCS TMPUMEHSTh pa3HbIe
KJIaCCU(UKAIIUHU S]I0B, COCTABJICHHBIE I10 PA3HBIM MPUHITUTIAM.

XumMu4yeckas Kiaaccupukanud sa0B:

a). Opraandeckue coenuHEeHN (amupaTHIECKHUE YTIIeBO10p0abl. CIIUPTHI,
3Guphl, aTbACTUIBI, KETOHBI, KUPHBIC KHUCJIOTHI, TAJIOTCHONPOU3BOIHBIE U
apOMaTUYECKHE YTIIEBOIOPO/IbI ).

0). Onemenrooprannueckue coeauneHuss (POCh, XJIOpPOpPraHUYECKHE,
PTYTHOPTaHUYECKHE U JIP.).

B). Heopranumueckue coenunenus (P, Clp, S, F, Rn, Hg, Pb, As), ux okucmsl,
KHUCJIOTHI U OCHOBAHMUS.

IIpakTHYeckas KIacCH(PUKALUA TOKCHYECKUX BEIIeCTB

[To memu npumeHeHns pa3andaroT:
1). IlpoMbIIUICHHBIE SI/TBL:
- OpraHUYeCcKHUEe PACTBOPUTEINH (IMXJIOPITAH, ALIETOH);
- TOIUIMBO (ME€TaH, MpOoIaH, OyTaH);
- KpacuTelu (aHWJIHMH);
- XJ1anoreHTsl (ppeon);
- XMMHUYECKHUE peareHThl (METUJIOBBINA CIIUPT) U JP.;
2). Sl noXuMUKaThI, 1711 O0OPHOBI C COPHAKAMU U BPEIUTEISIMU C/X KYJIbTYp:
- XJIOpOPraHUYECKHE MECTUINIBI — TEKCOXJIOPaH, OJUXJIOPITUHEH;
- (docdopooprannueckre HHCEKTULIUIBI — KapOodoc, xmopodoc, pochamu;
- PTYTbOPTaHUYECKHE BEILIECTBA — IPAHO3aH;
- TIPOU3BOIHBIE KAPOOMHHOBON KUCIOTHI (CEBHH).

B 3aBUCUMOCTH OT Ha3HAUECHUSI IECTULINIOB PA3JINYAIOT:

- HMHCEKTUIHUJbl — YHUUTOKAOIINE HACEKOMBIX
- aKapUIMJbl — YHUUYTOXKAIOUIUE KIIEIIen

- 3000MAbI — YHUYTOKAOIINEC I'PBI3YHOB



- (pyHTUIIUBI — YHUUTOKAIOIIKE TPUOKOBBIE MUKPOOPTAHU3MBI

- OaKkTepUIIMJIbl — YHUUTOXKAIOIIUE OaKTEepUu

- repOUIUIbI — YHUUYTOXKAIOIIUE PACTEHUS (COPHSIKH)

- nedoJIMaHThI - 171 yAAJICHUSI JIMCThEB PACTECHUIA

- peneuIeHThl — OTIYTUBAIOIIME HACEKOMBIX (MOJIb, KOMApHhI)

3). JlekapCTBEHHBIE CpEACTBA

4). BbITOBBIE XUMHUKATHI:

- nuieBble J00aBKH (YKCYCHAs KMCIIOTa);

- CpEelCTBaCAHUTAPUU, JUUHOU TUTHUEHBI U KOCMETHKY;

- CpEACTBAyX0/a 3a 0JIekKI0M, MeOENbI0, aBTOMOOMIIEM U.T. 1. ;

5). buosiormueckue pacTUTENbHBbIE M JKUBOTHBIE SI/Ibl, KOTOpBIE COJEpKarcsi B
Pa3IMUYHBIX PACTEHUSX U IpuOax (aKOHUT, ITUKYTa) )KUBOTHBIX U HACEKOMBIX (3MEH,
4 eJTbl, CKOPIIMOHBI U JIP. );

6). BOB, mnpumMmeHsemMble B KauyeCTBE TOKCHUECKOTO OpYXHsS JJIsI MacCOBOTO
YHUYTOXKECHHUS JIFOJeH (3apuH, UIIPUT, (POCTEH).

I'uruenuveckas kiaccupuxkanus 0B (3ayrojabHUKOB, 1970)

B ocHOBy ee nosiokeHa KOJTMYECTBEHHAs OLIEHKA TOKCUYHOCTH XUMHUYECKUX BEILIECTB,
COTJIaCHO AKCIIEPUMEHTAILHBIM JaHHBIM 10 onpeneneHuto ux CLso, DLsg  u ITJIK.
CorjmacHo 3TOM KJIACCHU(HKAIMK TOKCHUYECKOE BEUIECTBO MOMXHO OTHECTH K

OIIPCACIICHHOMY paspiaAay TOKCUIHOCTHU COTJIACHO ITYTH ITOCTYIIJICHHA B OPTaHHU3M

Tabsmmma 1.
Paspsner HHramauuoHHbIN MyTh MOCTYIIJIECHUS OHTEepaIbHBIN
Crenenr  TokcumuHoctu | CL, Mr/m ITIK, Mr/m DL , mr/kr
BEIIIECTB
. Upessbruaiiao | < 1,0 <1,0 <15
TOKCUYHBIE
II-1II. Beicoxotokcuuusie | 1-10 <10,0 15-150
IV-V. Ymepenno | 11-40 <100,0 151-1500
TOKCUYHBIE
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VI-VIII. >40

MajsoToxcuuHbie

>100,0

>1500

TokcuKoJOTHYECKAs KiIaccu(puKanus sA0B, 1€ BEACTCA Pa3IeIeHUE XUMUY €CKUX

BEILIECTB I10 XapaKTePy UX TOKCUYECKOTO ACHCTBUSA HA OPTraHU3M.

Tadmuma 2.

OOnmii XxapakTep TOKCHYECKOTO BO3/ICHCTBUS

XapakrepHble MpeCcCTaBUTENN

HepBHo-napanutuyeckoe necTBre

(6ponxocmnasm, yaylbe, CyIOpOrd W Mapaiuyu

®OCu  (xmopodoc, xapbodoc u mp.),
HUKOTHH, aHaOa3uH, bOB (V-rassi,
3apUH | Jp.).

KoxHo-pe3opOTuBHOE  neiicTBHEe  (MECTHBIC

BOCIHHAJIUTCIIBHBIC U HerOTI/I‘—IGCKI/IC N3MCHCHUS B
0OLIETOKCUYECKUMU

COoUC€TaHuun C

Pe30pOTUBHBIMH SIBJICHHUSIMU )

Huxnopatan, rexkcaxiiopad, bOB (unpur,
JIOU3UT), YKCYCHAsI ACCEHIINS, MBIIIBIK U

€ro COeIMHEHHUS, PTYTh (Ccyaema)

OOmeTokcuueckoe JiecTBUE (TUIIOKCUYECKUE

CYIIOPOTH, KOMa, OTEK MO3Ta, MapajIiyn )

CuHHIBHAS KHCJIO0Ta U ¢¢ MMpON3BOAHEIC,

yrapHbIi ra3, aJIkorojib U €ro Cypporarhl.

VYaymatomee aelictBue  (Tokcuueckuit  otek | Oxucinbl a3ota, BOB (docren, audocren)
JIETKOTO)
CnezorouniBoe W paszmpaxkaromiee aerictBue | XmopmukpuH, BOB (C-S, agamcut u ap.),

(pasapakeHue HAPYKHBIX CIU3UCTBIX 000TI0UEK)

mapbl KPCIKUX KUCIIOT U mieno4en

[TcuxotponHoe el CcTBHUE

(mapymeHnue

MICUXUYECKOW aKTUBHOCTU — CO3HAHMUS)

Hapkotuku (KOKaWH, ONWIA), aTPOIHH,

BOB (B-Z), JCJ

IOUATUIIAMHAT

J'II/I3epl"I/IHOBOI‘/‘I KN CJIOTbI

Knaccudukanus 1108 110 n30MpaTebHON TOKCUIHOCTH

Ota KJ'IaCCI/I(l)I/IKaHI/Iﬂ YKa3blBACT HAa OCHOBHOC MCCTO B OPraHHU3MC TOKCHYCCKOI'O

MOPAKEHUS.

Ta0muma 3.

Xapaxkrep «130upaTenbHO TOKCHYHOCTH

XapaxkTepHble IIPEACTaBUTEIN

«CepaieuHbIe I

Kapnuorokcuueckoe neicTBUE — HapylleHUE

CeplieuHble DIMKO3UIbI (IUTUTAIIUC);

aHTHICPECCAHTHI (MIMUTIPAMUH,

10
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pUTMAa U TPOBOJAUMOCTU CEpJla, TOKCUUECKas

nucTpodus MHOKapaa

AMUTPUIITUIIEH ); PACTUTEIbHBIE SI/IbI
(akOHUT, YepeMHuIla, 3aMaHUXa, XUHHH );
YKUBOTHBIE S/IbI (TETPOJAOTOKCHH ); COJIU

Oapusi, Kaus, KoOaJIbTa, KaJMHUsL.

«HepBHbIE S1BD»
Heliporokcuueckoe pAeiicTBue — HapylieHUE
MICUXUYECKOW AKTMBHOCTU, TOKCHUYECKAasi KOMa,

TOKCHYCCKHEC THUIICPKUHESDI U ITapaInin

HapkoTnueckue aHaJIbreTUKH,
TPaHKBUJIN3AaTOPbI, CHOTBOPHBIE CPECTBA;
@®OCHI; yrapHblil ra3; ajikorojib U €ro

cypporarbl

«IleyeHOYHBIE SIBI»
I'emaroTokcHUecKOe HEUCTBUE — TOKCHUUYECKAs

TUCTpOQus MeueHn

XIOpUpPOBAHHBIE YITIEBOAOPOIbI
(TuxmopaTaH W T.J.); SIIOBUTHIE TPHUObI

(6nenHast moraHka); (PEHOJIBI M AJIbJIETH IbI

«lloueunsie b
Hedpotokcnueckoe nelicTBue — TOKCHYECKas

HepponaTus

CoennHeHUs TsHKENbIX Me:pTyTh, KaaMHUii;

OTHUJICHTIJIMKOJIb, HIaBCJICBas KU CJIOTAa

«KpoBsiHBIE SIBI»

AHWIWH U €ro IIPOU3BOJHBIC; HUTPUTHI,

['emaToTOKMYECKOE  NEUCTBUE — TEMOJIN3, | MBIIIBIKOBUCTBIA BOAOPOL
METIeMOTTIO0MHEMMU S

«OKenyno4yHO-KUILIEUHBIE SIIBDY Kpenkue kucioTel ¥ MEI04H; COSTHHEHUS
l'actpoaHTEpOTOKCHYECKOE JnelcTBue — | TspKEeabIX Me U MBIIIbSIKA

TOKCUYECKUN TaCTPOIHTEPUT

Bomnpocel 1j1 caMonIpoBepKM:

1. [Ipeamer u 3a7a4 IPOMBIIIIEHHON TOKCUKOJIOTUH?

2. TloHsiTHE O MPOU3BOACTBEHHBIX SIAaX, UX HICTOYHUKH?

3. Kunaccudukanms s110B?

I'JIABA 2. JTEWCTBUE S110B HA OPTAHU3M

2.1.

onpeeNsieTcs ero KOHUEeHTpanueil B opranusme. Tokcnueckuid 3¢ ekt onpenensercs

KOHIICHTpaluel siga B oOpraHmsme, oOpa3oBaBILEics B pe3yibTaTe MPOIIECCOB

IIpeacraBiieHne 0 TeOpuM peUHenToOpoB. [lelcTBUE f1a NpEX)IE BCEro

BCACbIBaHUs, PACIIPCACICHU, IIPCBPAICHUA B BBIBCACHHA BCHICCTB.

11




12

JIng OOJBIIMHCTBA MPOMBINUIEHHBIX SI0B TOKCHYECKUW 3((EKT cieayer mocie
ancopOIMK YYKEPOJHBIX BEUIECTB Ha PELENTOpe W JJIMTCS 10 T€X MHOp, MoKa s
OCTaeTCs Ha pelenTope.

Teopust peuentopoB  JaeT MPEACTaBICHUE O  CJIOXKHBIX  MEXaHM3Max
B3aUMOOTHOIICHUNA 5/1a ¢ OHUOJOTUYECKUM CYOCTparoM, TJI€ PELENnTop SBIsSETCS
MECTOM IIPUIIOKEHUS sa.

HccnenoBanus MexaHU3MOB JAEUCTBUS LEJIOTO psiia BEIIECTB TOBOPST O TOM, YTO
MEKIY XHMUYECKMMHU BEIIECTBAMU M CHEUUPUUECKUMH [JIs1 HUX pelenTopaMu
BO3ZHMKAIOT PA3JIMYHOTO THUIIA PUIUKO-XUMUYECKUE CBSI3H.

OnHoOlMl M3 pa3sHOBUIHOCTEH pEUENTOPOB MOTYT ObITh (epmeHThl. [Ipumepom
CIYXUT B3auMoJielicTBHE (PochopopraHnyeckux SJ0B C MoOJeKylnaMu (epmeHTa
aneTwixosmHacTepasbl (AXD), B pe3yabTare KOTOPOTO siibl 00pa3yroT MPOYHBIM
KOMIUJIEKC,  HMHaKkTuBHpyronmi  ¢epment AXD, B  uTOre  pa3BHUBACTCS
aHTUXOJIMHACTEpa3HbIN A3 dekT, cneunduyanbiii 1yt GOCos.

AXD katamu3upyeT rujiposn3 amneTwixonHa (AX) — XUMHUYECKOTO MepeaaTunuka
(Meamaropa)  HepBHOro  Bo30yxknenus.  Korma  memmarop — JOCTUTaeT
NOCTCUHANTHUYECKYI0 MeMOpaHy MpPOUCXOAUT Iepenaya HEPBHOTO HUMITYJIbCa B
CHUHAICE€ OT OJHOTO HEUTPOHA K JIPYrOMY, YTO BBI3BIBAET JEATEIBHOCTb KIIETOK
Tr000T0 OpraHa (MbILIIIbL, )KEJE3bI U T.1.).

Mounekynbl AX, BBINOJIHUBIIME CBOIO MEIUATOPHYIO (PYHKIIHIO, JOJDKHBI OBITH
HEMEIJICHHO MTHAKTUBUPOBAHbI, B MPOTUBHOM Cllyyae OyJIeT HapylleHa TUCKPETHOCTh
B MPOBENCHUH HEPBHOTO MMIyJibca. IMEHHO 3T0 ocymiecTBisier AXD, MTHOBEHHO
ruaposmsyromas AX.

®OChs o6pazyroT ¢ AXD mpodHOE COCAWHEHHE, WHAKTUBHUPYS €€ OCHOBHYIO
dbyukmmo. B pesynbpTare Bo3HUKAeT TOKkcuueckuit addekt, xapaktepubiii 1151 POCos
B OCHOBHOM IOPAKAIOILNI HEPBHYIO CUCTEMY.

Jpyrum npuMepoM, NOATBEPKAAIOLUIMM, YTO PEUEHTOPAMU IJIS A/10B SBIISIOTCS
(bepMEHTBI, MOKET CIIy’)KUTh MEXaHU3M OMOJIOTUYECKOTO JENCTBUS LIMAHUIOB

(cunmnbHas kuciora - HCN). B knerkax opraHuzma UMEIOTCSI [IEHTPBI KJIETOYHOTO

12
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JIbIXaHUSI — MUTOXOHJIpUH. B MUTOXOHAPUSAX NPOTEKAIOT PEPMEHTATUBHBIC MPOIIEC C bl
TKAaHEBOTO OKHUCJIeHUs! (TOoTpeOJsieHus1 KieTkaMu Kucjaoponaa). OQHO U3 3BEHHEB
OKHUCJIUTEIbHBIX PEAKIIMI TKAHEBOTO JIbIXaHUs (PYHKIIMOHHUPYET Osarogaps pepmMeHTty
— nuroxpomokcuaasze (11XA), coaepxaiemy atomsl xeneza Fe. CunuibHas KUCI0Ta
B3auMojieicTByer ¢ MoJiekyidamu I[IXA. Tem camMbIM TOPMO3HUTCA TEUYEHUE
HOPMAJIBHOI'O TMPOILIECCAa TKAHEBOTO [IbIXaHWsS, a4 WMEHHO I[MAHWIbl BBI3BIBAIOT
napagoKCcalbHOE SBJICHUE: B KJIETKAaX M TKaHAX nMeeTcsl n30bIToK O, a yCBOUTH €ro
OHH HE MOTYT. BenencTBue 3Toro B oprannszme ObIcTpo (GOPMUPYETCS MATOJIOTHIECKOE
COCTOSIHME, U3BECTHOE MO/I Ha3BaHWEM TKAHEBOU, WJIM THCTOTOKCUYECKOW TMITOKCHUH,
YTO MPOSIBISIETCS YAYIIbEM, TSKEIBIMUA HAPYIICHUIMHU PaOOThI CepAlla, Cy10pOTaMH,
napajmyamu.

Jpyroii pa3HOBUIHOCTHIO PEUENTOPOB ISl SI/IOB SIBJISIOTCS CYJIb(TUAPUIbHBIC
WM THOJIOBBIE Tpynmbl (-SH) pazmuyHbIXx MaKpOMOJIEKYJT OpraHu3Ma, (GepMEHTHBIX U
JIpyrux OEIKOBBIX CTPYKTYP, a TaKKe aMMHOKHUCIIOT. C BelecTBaMu, COIEpIKaUMU
SH-rpynmbl, CBsi3aHO TPOBEAEHHWE HEPBHOTO UMITYJbCA, TKAHEBOTO JIBIXaHMUS,
MBIIIIEYHOE COKpAICHHE, MPOHUIIAEMOCTh KJIETOUHBIX MEMOpaH W JIp. BaKHEHIIMeE
byukuun. Spgamu, oOnamarommMu U30MpATENbHBIM cpoacTBoM K SH- rpynmam
SIBJISIFOTCS TSPKENbIE METAILTbI, TAKUE KaK:

1) pryts u ee coenunenus — Hg, Hg Cl; ;

2) cBuHel U ero coenunenus — Pb, PbO, PbO, PbO;

3) MbIIbSIK U ero coequneHus — AS, As;03, AsHs;

4) xaamuii u ero coeaurenus — Cd ,CdO, CdSOy;

5) cypbpmau ee coenunenus — Sb, SbH; .

B pesynbrate peaknuu nonoB Me ¢ SH-rpynmamu o6pa3yroTcsi HepacTBOPHUMEBIES
COCIMHEHUS — MEpPKaNTUAbl, YTO TMPHUBOAUT K HAPYIIEHUIO TEUYEHUS psaa
OMOXMMHYECKHX TMPOILECCOB, U JIGKUT B OCHOBE pPA3BUTHS COOTBETCTBYIOIIMX
OTpPaBJICHUH.

MectoM mnpwioxkeHus (T.e. pelentopaMu) MHOTUX Me SBISIOTCS HanboJuiee

peaKI_[I/IOHOCHOCO6HI>Ie (I)YHKI_[I/IOHEUII)HBIG I'pyaiibl OPpraHUYCCKHUX COGI[PIHGHPIIZI TaKHuc,
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Kak  CyJb(PrugpuibHble, AMHHOTPYIIbI, THIPOKCWIbHbIE, KapOOKCHUIbHBIE,
dochopconepxaime. BzaumoaeincTBueM ¢ T€M WIM HWHBIM PELENTOPOM KIIETKU
00yCJIOBJIEHO TNpOsIBJIEHHE cHeuu(puyeckoro TOKcUUeckoro aeiictus Me.
Peuentopom st otpasisitoiero yrapHoro raza (CO) city>KUT reMorjoOHH - MpOTenua
IPUTPOIMTA KPOBU. YTapHBIM ra3 OBICTPO BCTyHaeT BO B3aUMOJICHCTBUE C
reMoTJI0OOMHOM, 00pa3ys MaToJ0THIECKU KoMIUIeKC KapOookcuremoriooun (HbCO),
KOTOPBI HE CMOCOOEH MPHCOENMHATh K cebe Kkuciopod. KpoBb HHTEHCHBHO
norjomaer CO u3-3a BBICOKOTO €ro XMMHYECKOT0 cpoJicTBa K remorioduny, CO B
250 pa3 akTUBHEE CBSI3BIBAECTCS C TEMOTIIO0OMHOM, UYEM KHCJIOPOJ C TEMOTIIOOUHOM.

Urak, moboe XMMUUECKOE BEILECTBO JISl TOTO, YTOOBI MPOSIBUTH OMOJIOTHUECKOE
neicTBre (B TOM YHUCJIE U TOKCUYECKOE), JOJDKHO 00JiaaTh ABYMsI HE3aBUCUMBIMU
XapaKkTepUCTUKAMU:

1) cpoCTBOM K pelienTopam;

2) cOOCTBEHHOM aKTUBHOCTBIO.

[Tpumep: Cpoacteo CO ¢ reMorsioOMHOM BO MHOTO pa3 CHIIbHEE, 4eM CpoacTBO O
C reMoryioOMHOM, Tak Kak nauccormanus (kapookcuremornobomna B 3500 pas
MeJIJIEHHEE, YeM JHcconmanusa okcuremorioonna HbOo.

MakcumanbHbIN 3)dEKT OT 513, MOCTYMUBIIET0 B OPTaHU3M, MOYKET TOCTUTATHCS U
TOT /14, KOTJ]a BEHIECTBO CBSA3BIBACTCS JIMIIb C HEOOJIBILION YacThIo perentopoB. Takxke
BaOXHOE 3HAaY€HUE B TOKCHYECKOM »H((eKTe Hurpaer CKOpPOCTh 0Opa3oBaHUs
KOMILJIEKCOB fi/la C pELenTopoM. DTO HEpenKo ObIBaeT BaKHEE, YeM CTENEHb

HACBIIIICHUS PELIEITOPOB SJTO0M.

2.2. BocnaquTte/ibHbIe U ajlJiepruyeckue peakuuu. [IpoMplnuieHHBIE S MOTYT
BBI3BIBATh JIFOOOM MATOJIOTHYECKUNA MPOIECC: BOCTIAIEHUE, JUCTPOUIO, IUXOPAIKY,
aiepruto. OTAAJIEHHBIMUA TOCHEACTBUSIMUA JACHCTBHS 5i/1a SBJISIIOTCS OIyXOJIEBBIN
MPOLIECC, HAPYIIICHUS B pa3BUTHH IUIOJIa U MOBPEXKICHUE HACIICACTBEHHOTO arapara

KJICTKH.
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BocnasurtesbHbIe peakuMu. Pa3BuTre pa3MyHbIX BUIOB NAaTOJOTUU B OPTraHA3Me
00YCJIOBJIEHO KOHKYPEHTHBIMU OTHOIICHUSIMU MEXAY SHIOTEHHBIMHU U 3K30T€HHBIMU
XUMUYECKUMU BEIIECTBAMU CO CXOJHBIM CTPOCHHEM. 3aMeIlasi 3HI0T€HHbIE BEIECTBA
WIA BBITECHSAS MX U3 NMPHUPOJHBIX COCAWHEHUM, DK30T€HHBI KOHKYPEHT HapylIaeT
HOPMAaJIbHOE T€UEeHHE OMOXUMUYECKUX PEAKIIUNA. DTH MPOLECCHI TPOUCXOIAIT KaK MpHU
MECTHOM (Hapy>KHOM) J€IMCTBUY POMBILIUIEHHBIX SI/10B, TAK U IPU OCTYIUIEHUH 510 B
BO BHYTPb OpraHu3mMa.

Bocnanenne — Haunbosee pacnpoCTpaHEHHass UM XOPOILO 3aMETHAs pPeaKIus
oprann3Ma. XOpoUIO pacTBOPHUMBIE B BOJE WIM XKHPAX PEAKIHOHOCIOCOOHBIE
BELLECTBA BBI3BIBAIOT BOCIIAJICHUE HEIOCPEICTBEHHO B TOYKE MPHWIOKEHUS — KOXKE,
CIM3UCTBIX TJIa3, BEPXHHUX JbIXaTENbHBIX IyTSIX M MHILIEBAPUTEIBHOM TpPaKTe
(CWIbHBIE KMCIJIOTHI, IENIOYH, COJM TSIKEIBIX Me, HUTpOTa3bl, XJI0P).

BocnaimrenbHble TpoLECC IbIXaTeIbHbIX IMYTE€H BBI3BIBAEMBIN yIYLIAOMIMMHU
ra3aMyd XapakTepU3yeTCs HapyLIEHUEM IPOHULAEMOCTH COCYIOB, JKCCYyIalueH,
NPUBOJAILIEN K OTEKY JIETKMX. DKCCyAalUs — MPOLECC MEPEMEILEHMS TUIA3Mbl KDOBH,
cogepaiiei (OpMeHHbIE KIETKM KpPOBHU, M3 MEJIKMX BE€H M KallWULIPOB B
OKpYKaroue TKaHU M MOJIOCTH OpraHu3Ma. lakas peakuus dKCCyHaluu U OTeKa
Jerkux HaOJOAAaeTCsl MPU OTPABJICHUH OKUCIIaMU a30Ta, aMMHAaKOM, ()OCTEHOM.

[Ipu oTpaBneHuM TsOKEIbIMM Me pa3BuBaercsi (pUOPO3HBIM 3KCCYAATUBHBIN
OpoIlecC B TOJICTOM KuileyHuke. OuOpo3 — paspacTaHue COCAMHUTEIbHOM TKaHHU,
IIPOUCXOAIIEN HA UCXOE BOCTAICHUS.

JlniTensHOE BO3JACHCTBHME HEOONBIIMX KOHIEHTPAIUN pa3apaXarolluX ra3os,
NapoB WIA TNbUICH TBEPABIX COEAWHEHUH NOCTENEHHO NPUBOJIHUT K PA3BUTHIO
TOKCUYECKOTO ITHEBMOCKIIEPO3a (AaMMHAK, HUTPOTa3bl, KPEMHUI, acOecT, HEKO TOphIe
Me). IlneBMOCKIIEpO3 — YIUIOTHEHHE TKaHM JIETKOTO M3-3a TMOENM KIETOK allbBEOJ
JIETKUX BBI3BAaHHOM BOCHIAJIMTEIILHBIM ITPOLIECCOM.

Bocnanenue ¢ nocienyrommm pa3BUTUEM LUPPO3a IEUEHH BBI3BIBAIOT MBIIIBSIK,

docdop, XIOpUpOBaHHBIC YIIIEBOJIOPOILI, CeleH, cBuHel. Lluppo3 — paspacrtaHue
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(uOpO3HON TKaHU, COIMPOBOXKAAIOMICHCS NEPECTPOUKON €ro CTPYKTypbl H
CMOpIIMBaHUEM (II. IEYEHH, JIETKOTO).

MHorue BBICOKOAKTUBHBIE XWM. areHThl  BBI3BIBAIOT OCTPOE BOCHAJICHHE C
HEKPOTUYECKUMHU HM3MEHEHUsIMH B TKaHsAX. Hekpo3 — omepTBenue Tkanu. Hekpo3s
KOXH W CJIIM3UCTBIX 00O0JIOUEK Pa3BUBACTCS IPH IMOMNAJTAHUN HA HUX TaKUX CHIHHO
pazapaxaronmx MpoM.sIa0B, Kak ¢deHost, HapTobl (heHoabl HaPTaTMHOBOTO psiaa),
u3BecTh, kapOamua Kamblpiss. Comu Cr u Ni BBI3BIBAIOT M3BSA3BJICHHE CIM3UCTON
000JI0UKM HOCa W TPOoOOoJeHHEe HOCOBOM Neperopoaku. Hekpotud eckue n3bsi3BIeHUS
B BHJI€ PA3HOTO poja TUCTPOQHii B MOUKaAX, TEYEHH, MUOKap/I€, TOJIOBHOM U CIIMHHOM
MO3re OOHapYXHUBAIOTCS MPU MHOTHUX OCTPBIX W XPOHUYECKUX HHTOKCHKAIIUSX.
Juctpodus — ob111ee Ha3BaHME HAPYLIEHUS TKAaHEBOTO (KJIETOYHOTO) METab0IM3MA.

Bocnanenne MokeT ObITh CIIEICTBHEM HE TOJILKO HEMOCPECTBEHHOTO KOHTAKTA
s/1a ¢ KJIETKOW, HO U Pe3ylbTaroM pedIeKTOPHBIX BO3JACUCTBUN sia HA PEIENTOPHI,
PAacIoJIOKEHHBIC B TKAHSX, B YACTHOCTH, HA XEMOPEIETITOPAX COCYAUCTON CUCTEMBI.

TunuuHyto HEMH(EKIIHMOHHYIO JMXOPAAKY, COMPOBOXKIAIOIIYIOCS PE3KUM
NOBBIILICHHEM TEeMIIepaTypbl Tela, MOXKHO HAOMIOAaTh MNpPU BIBIXaHUU OBICTPO
OKHCJISIOIIMXCS Ha BO3ayXe mapoB HekoTopbix Me (Cu, Hg, Co, Ni, Sb, Pb,F, Ag, Cd,
MgO, snexTpocBapOUHBIi a3P030J1h, 0c00eHHO ZN, ZNO - nuTelHas JIMXopaaka).

Mexanu3M ~ JMTEHHOW  JMXOPAAKH  3aKII0YAaeTcsi B NPOHUKHOBEHHH
BBICOKOJUCTIEPCHBIX MapoB okucell Me B TiyOOKue AbIXaTellbHBIC MyTH, TJe OHH
JICHATYpUPYIOT O€JKM KJIETOK JITOYHBIX ajbBeoJl. BcachkiBaHME CTaBIIMX
YY)KEPOJTHBIMH JIJII OpPTaHW3Ma 3TUX OEJKOB BBI3BIBACT ACENTUYECCKYIO JIMXOPAIKY
(peaknusi Ha YYKEPOIHBIA O€Nok). AcCenTHYeCKHid — 00e33apakCHHBIA. T.C. HE
CBSI3aHHBIN C MPUCYTCTBHUEM 00JIE3HETBOPHBIX MUKPOOPTaHU3MOB.

AJutepruyeckue peakiuu. MHOTHME XMMUYECKUE BEIIECTBA MOTYT ObITh MIPUYUHOU
3a00J1€BaHUIl CXOJHBIX MO KIMHUYECKUM NpPHU3HAKaM JJIsl Pa3IMYHbIX 0B, HO HE
UMEIOIMX CBSI3M C HX OOIIETOKCHMYECKOW aKTUBHOCTBHIO. OJTO — 3aboJieBaHus

aJIHCpFquCKOﬁ IMpUupoOabI. B HacToAICC BPEMA HACUHTLIBACTCA HCCKOJIBKO TbhICAY
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OPOCTBIX XUMHYECKUX BEIIECTB M HECKOJBKO COT THICAY CJIOKHBIX OPTaHUYECKUX
COEAMHEHUI, CIIOCOOHBIX BbI3bIBATh AJUIEPTHUIO.

[IpoMmpbllIIeHHBIE AK30aJUIEPTE€Hbl MOTYT NPOHHUKATh B OPTaHU3M OOBIYHBIMU
NYTSMU Y€pe3 JIbIXaTelIbHbIC ITyTH U MUIIEBAPUTEILHBIN TPAKT, KOXKY U CIU3UCTBHIE.

AuniepreHsl - BeIIECTBa, CIIOCOOHBIE MOBBIIATh PEAKTUBHOCTh OPTaHU3Ma MPHU
MOBTOPHBIX BO3JEHCTBUAX Ha HEro. AiepreHaMH SBISAIOTCS KaK HEOPTaHWYeCKHUe
BemectBa (Co, Ni, As, Cr, Be m wux coeguHeHHUs, TaKk H OpraHMYECKHE
(BeHmsKap6a30.1, BUHWITUPUIUH, aMUHa31H, (hopMalbIeru, CKuuaap, KaHudoib u
ap.). HanbOonee cuiabHBIMM aJulepreHaMu U3 YKCJia OPTAHUYECKUX BELIECTB SIBISIIOTCS
nvaMunbl (ypeos), HadTUIaMUHBI, aMUHO(EHOJIbI, HUTPOOEH30JIbl, aMUHOOEH30JIbI,
JTUU301IMAHATHI.

Aunneprensl 00pa3ylOT B OpraHu3Me KOMIUIEKCHBIE COEIMHEHUSI C Pa3IMYHBbIMU
npoTerHamMu, oOpa3ys aHTureHsl. [Ipu mnepBUYHOM BO3ACHCTBUU aJIEPTEHOB
IPOUCXOJIUT CEHCUOWIM3AIUsl OpraHu3Ma — IMIOBBIIICHHE YYBCTBUTEIBHOCTH K
aliepredy. AJUIepreHbl, BCTyMas B IEMHYIO PEAKIHI0 C JJIEMEHTaMU KIETOK,
Yy4acTBYIOIIMX B MMMYHOTEHE3€, BBI3BIBAIOT 00pa3oBaHUE CHEHU(PUUECKUX JJIsI HUX
AHTUTEIL

[Ipy DOBTOPHOM BO3ACHCTBUM TOTO JKE€ AUIEPTEHA, B pE3yJbTare pEakluu
«AHTUTE€H-aHTUTEII0» 00Pa3yOTCs MPOLYKThI, 00JIaJat01e TOKC NUECKUM JEHCTBUEM,
0co0eHHO Ha (OpMEHHbIE KJIETKH KpOBU (TPaHyJOLMTHI, TPOMOOIUTHI),
KPOBETBOPHBIE OPTaHbl U COSAMHUTEIbHYIO TKaHb (TYYHBIEC KJIETKH).

[Ipy moBpexaeHun KIETOK (O0COOCHHO TY4YHBIX) M3 HHUX BBICBOOOXIAIOTCS
BBICOKOAKTHBHBIE OMOJOTMYECKHE BelecTBa (TMCTAMHUH, CEpOTOHHH, AllCTUIXOJIUH,
rernapyrH), KOTOPBIE CO3/1AI0T AIEPTUIECKYIO PEAKIINI0 OpPTaHNu3Ma.

Alnepruyeckasl peakiys MOKET MPOSBUTHCS B CAMBIX Pa3HOOOpa3HBIX GopMax:
AHTMOHEBPOTUYECKUI OTEK, OpOHXHaNbHas acTMa, JEWKOICHHS, aHEeMUs, T'elaTuT,
KpanuBHULA, TOKCUKOJAEPMHUS, Yallle BO3HUKAET MPO(PeCCUOHATIBbHBIN aJuIepTUUECKUI

ACPMATUT UJIK SK3€Ma.
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HexoTopsle BemiecTBa 001a7al0T CIOCOOHOCTHIO CEHCUOWIM3UPOBATh KOXKY K
NEHCTBUIO COJIHEUHBIX Jydei, TouHee K YD-mydam. DOTOCEHCHOUIU3UPYIOIIUM
JeicTBUEM 001aJal0T KaMEHHOYroJIbHas CMOJa, TOJIOBAaKC, aHTPAUEH, Ha(TOJbI,
IpOU3BO/IHbIE Ha)TAIMHA U TU(PEHUIA.

Pazmuuarot nBe knmuHUYecKue GopMbl IpOPecCUOHATLHBIX alNIEPTrO30B:

1). [lepBruuHO arepTUYECKyIO (HEMH(PEKITMOHHYIO), Pa3BUBAIOIIYIOCS BICPBBIC Y
3JI0POBBIX JIFOJIEH.

2). Bropuunyto (MH(DEKIIMOHHO-AIEPTUIECKYIO), PA3BUBAIOIIYIOCS Ha OCHOBE
NpEIIIeCTBYIOIUX BOCTAIUTENBHBIX 3a00J1€BaHUI OPOHXO-JIETOYHOTO amnmapara Win
KOYKHOTO IMOKPOBA.

OcCHOBHO€ 3HaU€HUE NPU NEPBUUHON (POpME UMEET XUMHUUECKasi, MPU BTOPUUHOM
— OakTepuanbHas CEHCUOUIU3 ALK

Xumudeckass ayieprusi MOXKET MPOTEKaTh KaK peakiys HEMEIJICHHOIO THIIa
(OpoHxuanbHasi acTMa, aCTMOMJIHBIA OPOHXHUT, KpalMBHUIIA, PUHUT, KOHHIOKTUBHUT,
otek KBHHKE (K0Ka) MM peakius 3aMeJICHHOTO JeHCTBUS (JIEpMATHT, DK3EMa).

Y Oo0NbHBIX JAEpMaTHUTOM BO3MOKHA O0OINAs auiepruveckas peakuus Tuna
aHa(QOMIMKTUYECKOTO II0KA TP MPHEME STHX BEUIECTB BHYTPb.

[Toporossie 70351, BEI3BIBAIOIINE 0OIIETOKCUUECKHI U ajuteprudeckuit 3G eKTHI,
00BIYHO HE COBMNAAAIOT. bosbIlas 103a auiepreHa CKOpee BBI30BET MOJOCTPYIO WU
XPOHHUYECKYI0 MHTOKCHKALIMIO, YeM ceHcuOmm3anuo. Hanpumep, xpoMoBast sk3ema
pacnpocTpaHeHa y eMEHTIMKOB (coaepxkanue Cr B riemente He npepsimaet 0,001 -—
3 mr %) U TOYTH HHUKOTJAa HE BCTpeyaeTcss y pabouux 3aBOJIOB XPOMOBBIX

COCIMHEHUH, TJI€ ICHUCTBYIOIIME HAa YEIOBEKA KOHIIEHTPAIIMK 3HAUUTEIbHO BBIIIIE.

2.3. [leiicTBHeE 110B HA pa3JIMYHbIE CHCTEMbI OPraHOB.

HepBHas cuctema. JIro0as MHTOKCHUKALIKSA CONPOBOXAAETCS B TOM WM MHOW CTEIIEHU
U3MEHEHUSIMU B HEPBHOW CHUCTEME M €€ BBICHIEIO OTAENa - KOpbl OOJbIIMX
noiymapuid mo3ra. Ho cpeam XuMHUYeCKuMX BEHIECTB MOKHO BBIACIUTH TPYIILY

areHToB, 00Ja1al0IMX U30UpaTETbHBIM HEUPOTPOITHBIM JIEHCTBUEM.
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[lo HampaBJICHHOCTH TMEPBUYHOTO BIMSHHS sia Ha HEPBHYIO CHCTEMY MOKHO
BBIJICIIUTH 4 THITA JEHCTBUSA:

1). Hecnemuduueckoe  (HEINEKTPOJIUTHOE, HAPKOTUYECKOE)  JICUCTBUE.
HapkoTrueckoe JCHCTBHE OpraHUYECKUX pPAcCTBOPHUTEICH OOYCIOBJICHO WX
CITOCOOHOCTHIO JISTKO MPOHHUKATh B HEPBHBIC KIICTKH;

2). Cnemududeckoe MopakeHne HEPBHBIX KICTOK, OCHOBAHHOE HA XUMHUYECKOM
B3aMMOJICUCTBUU 51/1a ¢ OnoorndeckuM cyoctparoM. Tokcudeckuii 3hHeKT mpsIMoTo
MOBPEXKIAIOIIETO BO3JACHCTBUS HA HEPBHYIO KJIIETKY, OCHOBAaHHBIM Ha XUMHUYECKOM
B3aMMO/ICUCTBUU C OUOJIOTUUECKUM CyOCTpaToM,

3). Cnermuduyeckoe 0JJOKMPOBAHUE MEAUATOPHOTO OOMEHA;

4). BropuuHoe naeiicTBUE, OOYCJIOBIIEHHOE MECTHBIM W OOIIMM HapyIICHHEM
KPOBOOOpAIICH!SI WM COCTOSTHUEM THUITOKCHH. YMEHBIICHHE JOCTAaBKHA KHUCIIOPOaa
HEPBHOM TKaHW BBI3BIBAIOT SIJbI, HAPYIIAIOIIUE Ta3000MEeH B JICTKUX (yIYIIAIONHE U
pazapaxarolme), OJIOKUpYyIOIIHe TPaHCIIOPT KHCJIOpO1a KpOBH
(MerreMorI00MHOOOpa30BaTeNM, OKUCH YIiepoaa) WM YTHIM3AMUI0 €ro TKaHAMU (
LMaHU]IbI, a3U]] HATPHUS).

OcTpo HacTymarIiee pacCTPOWCTBO MO3TOBOW ACSITEIBHOCTH TP  JIETKUX
MHTOKCHKAIIMAX HMCYE3aeT CPABHHUTEIBHO OBICTPO, UYTO CBSI3aHO C BBICOKOU
IJIACTUYHOCTBIO MO3ra. [Ipu onpenenceHHON AUTENLHOCTH U CHUJIE BO3JCUCTBHUS S11a
(yHKIMOHATbHBIC HM3MEHCHHSI MO3Ta MOTYT TPHOOPECTH CTOWKHHA XapakTep.
Pa3BuBaeTcss opraHudeckoe MOpaKCHHUE Pa3IMYHBIX OTACIIOB HEPBHOW CHCTEMBI :
10 IKOPKOBBIX, KOPBI, CTUHHOTO MO3Ta, IEpH(PEpUISCKIX HEPBOB.

HaubGonee o61eii peakimeit Ha TOBTOPHOE BO3/ICHCTBUE HEUPOTPOMTHBIX BEILICCTB
SBJIIETCSI CUHIPOM BETETaTUBHO-COCYIUCTON MUCTOHWHU, YTO B HAYAIBHBIX CTAJMSIX
OTpaBJICHUH: JTAOMILHOCTD MyJIbCa, MOKPACHEHUE KOXKU, TUNIEPPYHKIIMS IIUTOBUITHOM
xene3bl. [Ipu Gosee MPOJODKUTEILHOM BO3JICUCTBUH SII0B aCTCHO-BEr€TaTHBHBIN
CHUHIPOM XapaKTEpHU3yeTCS YTOMIIIEMOCTHIO, COHJIMBOCTBHIO, HApYIICHUEM (yHKITUH
Pa3IMYHBIX CUCTEM opraHm3Ma. [Ipu CHIBHBIX OTpaBICHHSIX pPa3BUBACTCS ACTEHO -

OpI‘aHI/ILIeCKI/Iﬁ CUHApPOM H BHHe(baJIOHaTI/ISII MNOPaAKCHHUC CTBOJIOBBIX OTACIIOB
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TOJIOBHOTO  MO3Ta  ONTUKO-BECTHOYJIIDHOrO  amnmapara, TOJIOBHblE — 00JIH,
SMOLMOHANIbHAS ~ HEYCTOMUMBOCTh, HAPYLIEHHE MHTEIUIEKTa, ICUXOTHYECKUE
COCTOSIHUSL.

KaptuHa mnopaxeHus TOJOBHOTO MO3Ta TMPU  THKEIbIX HMHTOKCUKAIUSAX

XapakTepHa TIPU OTPABJICHUAX TETPAITWICBUHIIOM, PTYThIO, XJIOPUPOBAHHBIMU
yIJI€BOJ0PO1aMu, OEH30JI0M, OEH3UHOM, IUaHUJAMH U J1p. HeBpUTHI U MOJTMHEBP UTHI
¢ 0OJISIMM 10 XO1y HEPBOB, IOPE3aMU U MapaiuaMy HaOJII0JAI0TCS IPU OTPABJIEHUSAX
CBHHIIOM, ME/IbI0, FPAHO3aHOM, TAJUTUEM, MBILIbSIKOM, OpOMAITHIIOM.
JAbixaTejbHass cucteMa. [lopaxeHuss opraHoB AbIXaHUS BbI3BIBAIOT ra3bl U Hapbl
pa3ipaxarolMX BELIECTB U pa3zHOOOpa3Hble NbuM. JIoKanM3anus naroJoruaeckoro
npoliecca 3aBUCUT OT Kod(dduimeHTa pacTBOPUMOCTH Ta30B M MAPOB B BOJAE U
JUCTIEPCHOCTH YaCTHULI ITBLIN.

XopolIo pacTBOpUMBbIE B BOJE Sbl U KPYMHbIE YaCTUIbI MBI MOPAXKAIOT
IPEUMYIIIECTBEHHO BEpXHUE JIbIXaTeNbHbIe MyTH. [[710X0 pacTBOpUMBIE SIABI U MEJIKHUE
YacTUIIbl MbUIM TPOHUKAIOT B TJIyOOKO pPAacmoJIOKEHHbIE OTIENbI AbIXaTelIbHOMN
CUCTEMBI U TIOBPEXKAAIOT OPOHXHUOJIBI U AIUHYCHI.

[Ipy ocTpoM OTpaBIEHUH XJIOPOM, aMMHUAKOM, CEPHUCTBIM AHTUAPUAOM
npeoOyaiaeT KIMHUYECKas CHUMIITOMATHKa TWINA pPUHUTA, JIAPUHTOTPAXEUTA,
OpoHXUTA.

Humeruncynbdar, propokuch Oepusutusi, KaAMuil, BaHaIMii, MapraHel, (pocreH,
OKHCJIbI a30Ta BBI3BIBAIOT OPOHXUT U TOKCUYECKHM OTEK JITKMX. TOKCHUYECKUil 0TEeK
JIETKUX OJHO M3 CaMBIX TSKEIBIX M OMACHBIX MPOSIBICHUM OCTPON MHTOKCHUKAIIUU
pazpaxalolMU ra3aMd W Iapamu, TpeOyrolllee HEMEIJIEHHOTO BMEIIATeNbCTBA
Bpaua. OCHOBHbIE CHUMOTOMBI — OJIBIIIKA, IIMAHO3 (TKAHM TEMHO-CHUHETO IIBETA)
CIM3UCTBIX 000JI0UEK, UHOT/Ia CyXOW Kallesb, BIaKHbIE XPUIBl B HIDKHUX OTAEIaX
JerKux, Taxukapaus (ydamenue). Jns Toxcudyeckux OpOHXUTOB M MHEBMOHUMN
XapakTepHa BHE3alHOCTh Hayajla, OBICTPOTAa PA3BUTUS KIMHUYECKHUX SIBJICHUM,
OoJipIIasi BBIPAKEHHOCTh Pa3IPAKEHUs] BEPXHUX AbIXATEIbHBIX IyTEW, BBIPAKEHBI

O6H_[I/Ie ABJICHUS MHTOKCHKAIIWH (OI[BIIJ_IKEL, HEPCIAKO KpOBOX&pKaHI/Ie).
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JliuTenbHOE BO3JIEHCTBUE pa3IpaKalOIIMX BEIIECTB HA BEPXHUE JbIXATEIbHBIC
MyTH BeAeT K XxpoHudeckuM karapam (OP3), BO3MOKHO M3BSA3BICHUE U NTPOOOICHUE
HOCOBOM MEPETOPOJIKH.

JlnuTenbHOE BO3JEHCTBHE pa3ApakarolMX BELIECTB M arpeCCHUBHBIX IMbUICH Ha
JIETOYHYIO TKaHb BEJIET K Pa3BUTHIO TOKCHMYECKOTO WM IMBUICBOTO MTHEBMOCKIEPO3a
(CkIepo3 — YIUIOTHEHHE TKaHEH), codeTarmerocs ¢ 3Mpu3eMon (aMMHUaK, OKUCIIBI
a30Ta, MbIJIh KPEMHUEBAs, jKeJe3Has, aAlFOMUHHEBAs, OapueBas u 1ap.) DMpuzema —
CHM)KEHHE KPOBOOOPAIIEHUS JIETKUX.

Paznpaaromme BemecTsa paspyliarOT MEpUATENbHBIA SIUTEINN CIU3UCTOU

000JI0YKH, YTO MPUBOJUT K CKOIUICHUIO CEKpPEeTa U MOCIIEAYIOLEMY IPUCOEANHEHUIO
uHekuuu. [ npuieBOoro MHEBMOCKIEpO3a Haubosee pacnpoCcTpaHeHHOW GopMoit
SIBJISIETCS CUJIMKO3, IPUBOISAIINA HEPEKO K MHBATMAHOCTH pabouux. OH BBI3BIBACTC S
BJIBIXaHHUEM ITLIH, COJIepIKaIleil CBOOOHYIO IBYOKHCH KpeMHUS. Pa3HOBUIHOCTSIMU
CUJIMKATO30B SBJIAIOTCS ac0eCTO3, TATBKO3 U JAP.
Cepneuno-cocynucrtass cucrema. llopaxenne CCC 1npu  OTpaBICHHUSIX
MPOMBINUICHHBIMU SIIAMH TIPOSIBIISIETCS. B BETETATUBHO-COCYIHUCTONW TUCQYHKIINH,
aUcTpo(M MHUOKapJa, OYaroBbIX OPTAHUYECKHX MOPAKECHUAX. ODTH HAPYIICHHUS
Pa3BUBAIOTCS NMPU MHOTUX MHTOKCHUKAILUSAX, OCOOCHHO HEHPOTPONHBIMU siaaMu. J{is
oAHUX (OpM OTpaBJICHUS XapaKTepHAa TUIIEPTEH3MBHAs peakUUsaX (CBUHEN), AJIA
IPYTUX — TUMOTOHUYECKOE COCTOSHHE (TETPadTHJICBHHEN, I'paHo3aH). Hekotopwie
STUJICHOBBIE YTIJIEBOJOPOBI BBI3BIBAIOT CIIa3M MEPUPEPUIECKUX COCYTO0B (CHMIITTOM
«MEPTBOTO Mablia»), AJsi 3(PUPOB A30TUCTOM KHUCIOTHl XapaKTEPEH OBICTPHIi
coCyaopacHp O 3P PEeKT, BETyImii K pe3KOH THITOTOHUH.

Jluctpoduss MHOKapaa Hepeaka MPH OTPaBICHUAX coeauHeHusMu (ocdopa,
MBIIIIbSIKA, TUHUTPOOEH30a, dpupamu hocopHOi KuCIOThI. Juctpodus muokapaa
BO3HUKAET TMPU OTPABICHUU SAaMH, BBI3BIBAIOIIMMH THIIOKCHUIO W HapyIICHUE
AIIEKTPOJUTHOTO OaaHca
(aMu10- ¥ HUTPOCOEAUHEHUS OCH30J1a, OKUCH YIIIepPO/1a, MBIIILIKOBUCTBHIA BOJAOPOI,

(I)GHI/IJ]TI/IIIpaSI/IH). PaCTBOPI/IMBIe CcOoJIn 6ap1/151 OKa3bIBAKOT HAa MHOKAPI I[eﬁCTBHe,
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noj00HOE MpenaparaM HamnepcTIHKU (ci1adoCTh, TOIIHOTA, PBOTA, HENPABUJIbHBIM
nyibc). U3BecTHbl nH(papkTonoa00HbIe n3MeHeHus Ha DKI mpu oTpaBieHUN OKHUCHIO
yriepoa.

benzon, opranudeckue COEIWHEHUS PTYTH, CBHUHEL BBI3BIBAIOT >KUPOBYIO

TUCTPO(UI0O  KPOBEHOCHBIX  COCYIOB.  MbImbIK  00dagaeT  BbIPaKEHHBIM
KaOWUIIPOTOKCUYECKUM JIEUCTBUEM, BbI3bIBAs NAp Ny KaUJUIIPOB U YBEIUYEHHUE UX
nponunaemMoctu. CBUHEL, CEpOyTiaepoa, PTOPHUIBI U OKUCH YIIIepo1a 00yCIOBIUBAIOT
CTUMYJISILMIO  aTepockiepo3a. lIeHTaxJIopHHUTPOOEH301 BBI3BIBAET  YTOJILIECHUE
MBIIIEYHO U 0007104KH cocynoB. CoennHeHus KoOaabTa M30MpaTenbHO AEHCTBYIOT Ha
COCYbl MUOKap/1a, BbI3bIBAs UX JIETCHEPALUIO.
Cucrema KpoBHM 4esioBeKa. MHOTHE OCTpbl€ MHTOKCHUKALMU MPOMBIILIIEHHBIMU
A1aMH  COIMPOBOXKIAIOTCS HECMEIU(PUIECKUMU H3MEHEHUSIMH B COCTaBE KpPOBHU:
muMQorneHruer, H03MHOINEHUEH, rpanyiaonuro3oM. EcTe anpl, oOnamaromme
crienupuIeCKUM JEHCTBUEM Ha FeMOTI033 U (POPMEHHBIE AJIEMEHTHI KPOBH.

YacTo BcTpevaromuMcs MPOSIBICHUEM TOKCUUECKOT0 MOPAXKEHUS CUCTEMbI KPOBHU
SIBJISIETCS HAPYILIEHUE TeMOTI0334, IPOSIBISIONIEECs B JISHKOTICHUH, TPOMOOIIMTONICHU U
U aHeMuHu (JJUTETbHOE OTpaBJieHHE OCEH30J0M W ero romojoramu). CHavana
OpOTPECCUPYIOT  JIHKOTIEHUsT W TPOMOOIMTONECHHUsA, TMO03ke aHemus. boree
BbIpaXEeHHas! (hOpMa MHTOKCHUKAIIMK XapaKTEPU3YETCs] CTOMKON aHEMUEN ¢ JKUPOBBIM
nepepoxKACHUEM KPAaCHOTO KOCTHOTO MO3Ta.

Oco0oeMecTo cpeir TOKCUYECKUX aHEMUI 3aHUMAaEeT CBUHIIOBAsi aHEMUSL, B OCHOBE
KOTOPOM JICKUT HapylIEHHE CHUHTE3a TEeMOIJOOHWHA, B JPUTPOIMTAX CHUKACTCS
coJep>kKaHue reMoTJIoOMHAa. DTO BCTPEYACTCS] TaKkKe MPH OTPaBJICHUSX OEH30JI0M,
MBIIIbSKOBUCTHIM BOJOPOJIOM, CEPOYTIEPOIOM.

CnenududaecKkum CBOMCTBOM OJIOKMpPOBAThH reMOTJIOONH o0sagarot
KapOOKcUreMorioonHooOpazoBatTeny (YrapHalil ra3) 1 METTeMOTI0OMHO00pa3oBaTesiu
(aMu0- U HUTPOCOEAMHEHUs] OEH30J1a, HUTPUT HATpus). TsKECTh MHTOKCHKAIUH
3aBUCUT OT KOJIMYECTBA OOpPA30BABILETOCS B KPOBU MET- U KapOOKCUTEMOTJIOOHNHA.

Hanpumep, npu coxepkanuum B kpoBu 10 % kapOokcuremMoriioOmHa BO3HUKAET
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HEKOTOpOE CHIXKeHue paborocnocoOHocTH, npu 30 % - BO30YKIeHUE, CITyTaHHOCTh
CO3HaHWsI, ToJIoBHAs 001k, Tpu 60-70 % - moTeps co3HaHUS.

MHorue npOMBINUICHHBIE S/IbI CHIDKAIOT UIMMYHOYCTOWYHMBOCTh OPTAHU3MA, YTO
HaOJII01aeTCs 10 U3MEHEHUSIM B KPOBH, HallpHMEpP, IO YMEHBIIICHUIO (aromuTapHOMr
AKTUBHOCTH JICHKOIIUTOB, TUTPA aHTUTEI U JPYTUX HIMMYHOJIOTHICCKUX ITOKa3aTeIICH.
JHAOKPUHHAS cucTeMa. Bo3aeiicTBHE MpOMBIIIUIEHHBIX sIJ0B HA OPTaHU3M UeJI0 BeKa
NPUBOJIUT K HapYIICHUIO (YHKIMH MOJIOBBIX XKene3. HekoTopelie siapl n3ouparenbHO
TOBPEXKIAIOT OCTPOBKOBBIN arrmapar IO JIKEITy TOYHO U YKEJIE3bI
(xy10p(hEeHOCKUYKCYCHAsI KUCIIOTA), KOPKOBOE BEIIECTBA HAAMIOYCUHUKOB (HEKOTOPHIC
raJIOTCHONPOU3BOIHBIE YTIIEBOJOPOABI, TeTpaOyTHioBass W XJIOP(PEHOKCHUYKCYyCHAsI
KHCJIOTHI), TKQaHW IIMTOBHIHOW KeJe3bl (IIMaHUAbI, POJAHUIBI, aMUHBI YTOJBHOU M
THOYTOJIbHOW KHUCJOT). MHTOKCHKAaMsg THypamMoM, aMUTPOJIOM H JUHHIOM
COITPOBOJKJIACTCS UPE3MEPHBIM YCHIICHHEM (DYHKITHH IIIUTOBUTHOM KEIIC3bl.
IInmeBapuTeabHasi cucTeMa. [IpoMBIIUIEHHBIC S/IBI MOTYT BBI3BIBATh HAPYIIICHHUE
(YHKIMM MUIIEBAPUTENHHOTO TPAKTa, HEMOCPEACTBEHHO BO3ICUCTBYS HA CIU3UCTYIO
000JI0YKY P 3ariiaTbIBaHUH.

HekoTopsie MeTauibl OTKIIAIBIBAIOTCS B CIIM3UCTON 000JI0UKE POTOBOM MOJIOCTH,
0COOEHHO JIeCeH, W OKpallMBaTh €€ B ToJyOOBaTo-cepbiil IBET (cepedpo, BHCMYT,
CBHHEII, PTYTh, CypbMa). HacTO MPHU ATOM MOSBISETCS METALIMUYECKUN MPUBKYC BO
PTy, TPUIYXJIOCTh, MOKPACHCHWE W KPOBOTOUMBOCTH JECEH, CTOMATHT, HWHOTIA
SI3BCHHO-HEKPOTHYCCKUE TIOPAKEHUS CIM3UCTOM OO0O0JOYKH pTa MPH THKEIBIX
OTpaBJICHHUSIX OCH30JIOM.

Brpixanue HEKOTOPBIX aAHTHJIPHUIOB HEOPTraHUYECKUX KHCIOT M IapoB
OPTAaHWYECKHX KHCJOT BBI3BIBAET pa3pyllieHHe 3yOOB M CIIOCOOCTBYET Pa3BUTHIO
kapueca. Cepbe3HyI0 OMACHOCThH JJiA 3yOOB MPEACTABISIIOT COeAMHEHUs (ropa u
docdopa.. 1 mpodeccuoHaTBLHOT0 Kapueca 60Jiee TUIMMYHA JIOKAIM3AIKsI B 00J1acTH
IIeeK MepeaHnX 3y0O0B, Te Yallle 3aCTPEBAcT MblIb. PaHbIlle TOpaKkaloTCs MepeaHue

3yObl, IO37KE€ — HIKHHUE.
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SBreHus racTpura, HapyIIECHUE CEKPELMH, JUCIICIICUYECKHE  SBJICHUSA
(HecBapeHue) HAOMIOAAIOTCA MNPH OTPABICHUSIX  TPUHUTPOTOIYOJIOM, CEJIECHOM,
OPraHUYECKUMH PACTBOPUTEISAMH, OKUCIIAMHU a30Ta, IUHKOM, XpOMOM. BelpaxeHnHoe
MECTHOE pa3Jpaxarollee JAeUCTBUE HA CIAM3UCTYIO 00OJIOUKY JKENMyJKa U KUILICUHHUKA
OKa3bIBaIOT Tshkenmbie Me, cepoyriepona, Opomuabl, Hoauasl. Ilpu oTpaBieHuUsIX
PTYTBIO, MBIIIBAKOM, CYPbMOM, KAAMHUEM Yallle TOSBISIETCS] TOHOC, I OTPABJICHUMN
CBHHIIOM, (PTOpUAAMU, IIMHKOM, CEIEHOM 00JIee TUITUIHBI 3aIOPHI.

3HayuTeNnbHAs YacTh MPOMBIIUIEHHBIX S0B  00JagaeT CrnocoOHOCTHIO
u30UpaTenbHO TOpaxaTh MEYEHb, YTO MO3BOJSET TOBOPUTH O CHEHUPHUUECKOM
renaToTpoONnHOM AercTBUM. K 4uCiy renaroTpOnHbIX 10B OTHOCATCS XJIOPUPOBAHHBIE
1 OpOMUPOBAHHBIE YTJIEBOAOPObL, XJIOPUPOBAHHBIE HAPTATMHBI, HUITPOIPOU3BOIHbBIE
OeHzona, 3(Qupbl a30THOM KHCIOTHI, CTUPOJ M €ro MNPOU3BOJHbBIEC, COCIMHEHUS
dbocdopau ceneHa, cypbma, MBIIIbSIK, THAPA3UH U €ro PO U3BOIHBIE.

OcTpble, JErKME M TSOKEIbIE MNOPAKEHUS IE€YEHU MPOSABISIIOTCS B BHUIE
TACTPO(PUIECKIX U3MEHEHUH TapeHXUMBI pa3HOU CTETIeHN BhIpakeHHOCTH. [lepBoe u
HanboJsiee 4YacToe MPOSBIEHHE OCTPOTO MOpaKEHHs MeYyeHH — O0Jib B MPaBOM
noapedepbe B COUETAHUM C JUCIENCUYECKUM U aCTEHO-BETE€TATUBHBIM CHHIPOMOM.
[Ipu TsKENBIX MOPAKEHUSX PE3KO BBIpAKEHHAS KENTyXa, JaHHbIE (DYHKIIMOHAIBHBIX
poO MPU 3TOM CXOJIHBI C TAKOBBIMU IIpU 00Jie3HN boTKMHAa.

MouenosioBasi cucrema. [lopaxkeHue mnouYeKk TuIa TOKCHYECKOro Hedposza c
ABJICHUSIMUA TIOYEYHOM HETOCTATOYHOCTH MMEKOT MECTO NPU OCTPOM OTPaBJICHHUH
XJIOPITPOU3BOIHBIMU  YIJIEBOJOPOAOB,  CBHUHIIOM, CYJIEMOW, CKUOUAAPOM,
STWJICHTTIMKOJEM M ero sdupamu. OJHUM U3 TOPOSIBICHUNA OCTPOTO OTPABICHHUS
aMUJIOTIPOU3BOJIHBIMUA ~ O€H30JIa MOXET OBITh TeMMOPAru4ecKWid  IUCTHT.
XpOHHUYECKOE OTPABJICHHE COJIIMU OapHsi COMPOBOKAACTCS TU3YPHUEH, a CKUITUIAP OM
— IU3ypHUEN U TeMaTypHuen.

HekxoTopble MHTOKCHKAalMHU, OCOOEHHO XPOHUYECKUE, BBI3BIBAIOT CEPHE3HbBIC
paccTpoiicTBa 1osioBOM (yHKIMH. BeH301 M ero mpous3BOJHBIE, CBUHEL, OKHUCH

yrieposia, Cepoyriepos, XJIOPOIPEH, CypbMa, HEKOTOPHIE MECTULUABI BBI3BIBAIOT
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HapylIeHUE MEHCTpyalbHOTro LuKia. Hapymenuwe cnepmaroreHnesa (azocnepmusi)
HaOJII0JaeTcsl MPU XPOHUYECKOM OTpPABJIEHUU AJKOTOJIEM, CBHUHIIOM, MBIIIbSKOM.
CHmwkeHne NOTeHLUMU U JTUOUI0 XapaKTepHbI JJIsl UHTOKCUKAIIMM OKHUCHIO YIiepoa,
CBUHIIOM, MBIIILIKOM. V3MeHEeHUs TOJOBOM (PYHKIIMM Yy MYKUYUH BBISBIICHBI TIPU
KOHTaKTE C MapraHIleM, XJIOPOIMPEHOM U OOPHOM KUCIOTOM.

KocTHasi cucteMa U ee mpuaaTku. BeipaxkeHHOE CHCTEMHOE MOPa)XKeHHE KOCTHO-
CYCTaBHOTO ammapara ONHCaHO Tpu (IFOOPO3€ — OKAMEHEIOCTh KOCTEH,
oob13BecTBieHUe cBs30k (HF, comm ¢ropuctoBomOopoaHON KUCHOTHI, KPHOJMT,
cynepdocdare: B anekTpoam3Hbix I1iexax (Al)) . OrtpaBnenue consimu Oapwus,
BBITECHSIOIIMMU U3 KOcTel (ocdop U KalbLUi, MOXKET MPUBECTU K 3HAYUTETLHOMY
ocTeonopo3y. Pa3zpexeHne KOCTHOW TKaHM, OOHApPYKEHO TaKKe MPU XPOHUYECKOM
OTpPABJICHUU COJISIMU KaAaMusi (MpU 3TOM MOSBISIOTCS MOINEpeuHble O0Opo31bl Ha
jonarkax, OeApeHHBIX, TA30BBIX U 00JIBITICOEPIIOBBIX KOCTSX.

[Ipu otpaBieHun xenteiM (ocHopoM MOpaxaeTcs: HUXKHSIS YETIOCTh, MPHU
XPOHUYECKOM OTPaBJICHUU CBUHIIOM Y JI€TEH CTpajaroT 30HbI MeTadu3apHOTO poCcTa
KOCTEM.

[IposiBieHHS MHTOKCUKAIIMKA HA KOXKE W €€ MPUJAaTKaX HE UCUEPIIBIBAIOTCS YKe
HA3BAaHHBIMU BBIIIE BOCTIAIMTEIbHBIMU W AJIEPTHUECKUMU peakiusiMu. JleicTBue
HEKOTOPBIX MPOMBIIUICHHBIX SIJI0B BJI€YET 3a COOOUM TMIEPHUTMEHTALUIO OTKPBITHIX
WIN TIOJABEPTIIMXCS TPEHUIO OJSKI0N YacTell Koxu (IpOoIyKThl nepepaboTku HedTH,
KaMEHHOYTOJIbHasE ~ CMOJIa, COJIM  IUJIaBUKOBOW  KucJOThl).  KoOHTakTr ¢
TPUHUTPOTOIYOJIOM M JAUHUTPOXJIOPOEH30JIOM CO BpPEMEHEM TMPHUBOAUT K
OKpAaIlIMBAaHWIO KOXKU JIaJIOHEH, IMOJIOIIB HOT M HOTTEW B KenThid 1BeT. Cepedpo,
HAKaIUIMBAsCh B KOXK€ M CIU3HMCTHIX 000J0YKax, OKpAIIMBAET UX B aCIHUIHO-CEPBIM
nBer (aprupwsi). [WAPOXMHOH © HEKOTOpPhIE €ro d3(Qupbl 00eCIBEUMBAIOT
3HAUMTEIbHBIC YIACTKH KOKH, HEKOTOPHIE €T0 3(pUpbI 00€CIIBEUNBAIOT 3HAYUTEIIHHBIE
y4aCTKH KOXH, BbI3bIBas JielikoiepMy. [ToBBITIIEHHAsT TOMKOCTH U iepopMaliist HOrTei
BCTpedaercs y paboTarolMX ¢ U3BECThIO, KapOUAOM Kalblysl, 2,4-TUHUTPO(DEHOTIOM.

Hukenb M 1eMeHT BBI3bIBAE€T CWIbHBIA 3ya Koxu. llpu pabote ¢ HEKOTOPHIMHU
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BCIICCTBAMM PA3BHUBACTCA 'MIICPKCPATO3 WIIKM YCHUJICHHO BbIIIaarOT BOJIOCHI (aHTpaHCH,
KaMCHHOYTOJIbHass CMOJI4, XJOPOIIPEH, TPUHUTPOTOIIYOJI, III/IHI/ITpOXJ'IOp6eH30J'I,

COCAUHEHUS TATHS ).

2.4. TepatoreHHoe, MyTrTareHHOe M KaHUEpOreHHoe jaeiictBue sa0B. K
MOCJIEICTBUSIM WHTOKCHKAIIUU MIPOMBIIIICHHBIMU AJTaMH, HUMEIOLIMHU
MHOTOMECSTYHBIN UM JJa)Ke MHOTOJICTHUN JIATEHTHBIN TEPHO]I, SMOPHUOTPOITHOE WIIH
TEPATOTEHHOE IEUCTBUE, MyTar€HHOE JEUCTBUE U KAHIIEPOTEHHOE JIEVCTBHE.
TepatorenHoe paeiictBue. DMOPHOH HE cHOCOOEH pearMpoBaTh Ha MATOTEHHbBIE
(bakTopbl MPUCIOCOOUTENLHBIMU MPOIECCAMH, TOATOMY JIHOOOE€ BO3JEHUCTBUE
BBI3BIBAECT B €r0 TKAHSIX HApPYIICHWS, HauWMHAs ¢ OOMEHHBIX HAPYIICHWM U KOHYas
ruOeNnblo0 TKaHEBBIX 3J1eMEHTOB. [l0sSBIsAIOTCS CTOMKME HapyIleHUs: B (POpMUPOBAHUU
OPraHoB, T.€. BO3HUKAIOT TOPOKH PA3BUTHSI WJIK YPOJICTBA.

UyBCTBUTENBHOCTS IUI04A 3aBUCUT OT cpoka OepemeHHoCTH. Hanbosee ysi3BUMBI
SMOPHUOHBI MIIEKOTIUTAIOIIMX B TepBble 2 Mecsma OepeMeHHOCTH. OCHOBHBIM
MPU3HAKOM KPUTHYECKOTO MEPUO/Ia IBJIAETCS BICOKAs YYBCTBUTEIHHOCTD 3ap O bIIlIa
K JEHCTBUIO BHEUIHUX areHTOB. B sMOpuroreHese yenoBeka nepuoabl OTMEUAIOTCS Ha
1-2-it u 3-6-i1 HemenssIx OepeMEHHOCTH, T.€. BO BPEMS MMIUIAHTALMU W TIIAllCHTAIIUN
IMOpPHUOHA.

MHoTHe MPOMBIIUICHHBIE SI/IbI BBI3BIBAIOT CHUKEHHUE TUIOJJOBUTOCTH KUBOTHBIX,
rubenb IUI0JIOB WM HapylleHHE BHYTPUYTPOOHOTO pa3BUTHS. JIMMETHWIIHOKCaH
3aJepXuBacT  (opMHUpOBaHWE IUIALICHTHI, (OPMaTbIETH  yrHETAaeT CHUHTE3
HYKJICMHOBBIX KHCJOT Yy IUIOJOB W B TUIANlEHTE. Y JKCHINWH, TOJABEPTraBIINXCS
BO3JICHCTBUIO TApoB OeH3WHA, OEH30/1a, a TaKKe PTYTH M CBUHIA, HaAOJIOIAIN
NPEXKAEBPEMEHHBIE POJbI, CaMONPOU3BOJbHBIE BBIKUIBIIIM, MEPTBOPOXKICHHUS.
N3BecTHa TOBBINIEHHAs CMEPTHOCTH JeTell 10 1 roma y paOOTHHII CBHUHIIOBOTO
NpoU3BOJACTBA. Y paboTHUIl TaOayHBIX (aOpUK YMEHBIICHO YUCIO O0epeMEHHOCTEH,
yaiie BCTPEYAIOTCA  BBIKMIBIIM. XPOHMYECKas WHTOKCUKAIMS TPAHO3aHOM

OTpAKACTCA HA YMCTBCHHOM U (I)I/IBI/I‘-ICCKOM pa3BUTHUU IIOTOMCTBA.
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Myrtarennoe aeiicrBue. KOHTakT ¢ pa3iMYHBIMU XUMUYECKUMU COCAUHEHUSIMU
MOYKET HUMETh T'E€HETMYECKHE TMOCIeACTBUSA. Ha ceromHsimHuil J1eHb HW3BECTHBI
HECKOJIBKO COT MyTareHoB 00Jiee aKTUBHBIX YeM MOHU3UPYIOIIAs paiualiys.

B HekoTOphIX cllydasX OOHapy>KMBAeTCS KOPPEJAUS MEKIy oOIen
TOKCUYHOCTBIO BEIIECTBA M €ro MYTareHHbIMH CBOWCTBaMHU ((PTOpOpTaHHUECKUE
3¢upHI, IIPOU3BOJIHBIC TUTHOKapOAMUHOBOM KHUCJIOTHI, HEKOTOPHIE
TETEPOLMKINYECKUE COECMHEHNS). 3aMeueHa TakKe KOPPESIIUs MEXKY MyTareHHOM
Y QJUIEPT€HHOW aKTUBHOCTBIO.

MyrareHHoe AEHCTBHE Ha KYJIbTYPbl KJIETOK OKa3bIBAIOT TaKHUE BEIIECTBA KaK
AIPUH, AMUHONITEPUH, T€KCAMETUIIEHTETpaMuH, rekcaxiiopad, /1T u np.

Haubonee nosHbie CBEIEHUSI O TEHETUUECKOW OMAaCHOCTHU MPOMBIIIUICHHBIX SIT0B
MOYKHO TIOJYYUTh B OMBITAX HA MBIIMIAX C HAOIIOJEHUEM 3a IMOTOMCTBOM 3-X
nokoJieHuit. OHU MyTareHnl 00Jiee OTMAacHbBI I CaMOK, Apyrue — s camioB:l,2-
JTUXJIOPATaH CUJIbHEE BIHUSET Ha >KCHCKHE IIOJIOBBIC KIIETKH, (popmaibaeruj — Ha
MY»XXCKOM CIEPMATOTEHES.

B HacTosimiee BpeMs Jo0Ka3zaHa TE€HETUYECKas OMAacHOCTh JJIsl MOTOMCTBA

MJICKOTIMTAIONMX CJICAYIONIMX XUMHUYECKUX BEIIECTB: dTHUJICHAMUHA, PTYTH, aibda-
HaQTIWI(PEHOJIOB, Aa30THUCTOTO WIPHUTA, TPUATWICHMEIAMUHA, JUATIOKCHOYTaHa,
HEKOTOPBIX XJOPOPTAHUYECKUX MECTUIUI0B, ATKWIAIKAHCYIb(OHATOB, COCIUHEHUN
CBUHIIA, 0€H30J1a, TOJTy0JIa, ypeTaHa.
Kanueporennoe aeiictBue. Y psjga aIKWIMPYIOMMX BEIIECTB OOHapyKeHa
KOPPEIAINS MEXTY MyTar€HHBIM M KaHIIEPOTEHHBIM jieiicTBUeM. Cpei N3BECTHBIX B
HACTOSIIEE BpPEMs KaHIEPOTCHOB JIMIIb HEMHOTHE BCTPEYAIOTCS B TPUPOJEC B
€CTECTBEHHOM  COCTOSIHUM (HEKOTOpble Me, KaHUEPOTE€Hbl PACTUTEIBHOIO
MPOUCXOXKACHUS). BONBIIMHCTBO XMMHUYECKUX KAHIEPOTEHOB — HMCKYCCTBEHHbBIE
OpraHUYEeCKHUE COCTUHEHMSI, TPOU3BECHHBIE UEIOBEKOM.

Jlisi  mposiBIIieHWS KaHIEPOTCHHOTO J(dekra He TpeOyercs MOCTOSHHOTO
BO3JICUCTBUSl KAHIIEPOTEHOB JI0O CamMOro TNOsiBjieHUs omnyxoyu. OmyXoidb MOXKET

Pa3BUTBCA Yy JIFOJIE MHOTO BpPpEMCHU CIIYCTs TIOCJIC TIOCJICAHCIO KOHTAKTa C
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KaHIIEPOTEeHHBIM BeleCTBOM. CJI0KHO BBISIBUTD CBSI3b MEXKY KOHEUHBIM PE3YJIbTaTOM
U 10301. JleiicTBHE OUEHb MaJIbIX 103 TOXKE HE MPOXOAUT OECCIENHO, T.K. OHO MOXKET
CYMMHPOBATHCS U IPUBOIUTH K TOMY K€ PE3yJbTary.

Hemanyto onacHOCTb NpeACTaBISIIOT KOKaHeporeHbl. Ha poHe KokaHIIepOreHoB
NOATNOpPOroBasg  J03a KaHIeporeHa MPOBOIMUPYET 3J0KAYEeCTBEHHBIM  POCT.
KoxkanieporenusiM JeficTBHEM 00Jagaf0T MHOTHE (UOpPOTEHHBIE MBLUIA, KOTOPBIC
YCWIMBAIOT JENOHUPOBAHWE B JIETKUX HEMPO()EeCCHOHATBHBIX KAHIIEPOTCHOB
(KypeHue).

B 3aBUCHMOCTH OT CHIIBI JEHUCTBUS U PEAILHOW ONACHOCTH IS 4esoBeka JI.M.
[MMa6an (1973) npenyaraer pa3ieauTh KaHIIEPOTEHbI HAa 4 TPYIIIH:

1) BemecTBa, KaHIIEPOTEHHAS AKTUBHOCTh KOTOPBIX JIOKa3aHA HE TOJBKO B OIBITAX HA
KUBOTHBIX, HO W TIpU HaOMIOAEHUsSX Ha onsx (Oera-HadTuIaMuH, OCH3UIWH, 4-
aMuHOIM(pEeHU U OeH3-(a)-1pen);

2)BEIECTBA, BBI3BIBAIOIINE 3JI0OKAYECTBEHHBIE HOBOOOpA30BaHMS y OOJBIIMHCTBA
noAOMNbITHRIX XUBOTHBIX (80-100 % cmyyaer) u B KOpoTkue Cpoku (4-6 Mec.), ux
YUCJIO HE MPEBBIIAeT HecKoIbKO aecsaTKoB (IIAY, amuHoasocoenrnenus, pIroopeHsl,
HUTPO3aMUHBI, APIOTOKCHHBI);

3) BellecTBa, KaHIEPOTEHHOCTh KOTOPBIX YCTAHOBJICHA HA KUBOTHBIX, HO B 20-30 %
cllyyaeB U B 00Jiee 103 JHHUE CPOKH (K KOHITY )KU3HU) - (AUIUKIOTEKCUIIAMUH );

4) BelmiecTBa, COMHUTENIbHBIE B KAHIIEPOTEHHOM OTHOIICHHH, YKCTIEPUMEHTAIbHbBIC
JTAaHHBIE TI0 KOTOPBIM IPOTUBOPEUMBBI UJIH MX HEJIOCTATOYHO.

MHorHe ®3  W3BECTHBIX  KAHIIEPOTCHOB  SIBISIIOTCS  YHUBEPCAIbLHBIMU
TepaToreHamu. V3BECTHO, 4TO BO3IE€HCTBUE HEKOTOPBIX KAHIIEPOTEHHBIX BEIIECTB BO
BpeMsi OEpeMEHHOCTH PUBOIUT K PA3BUTHIO OITyX0JIeH MOTOMCTBA.

[lonasmnstoniee GOJBUIMHCTBO NMPO(ECCUOHATBHBIX OIMYXO0Jed COCTABIISIOT pak
KOXH, JIETKAX, MOYEBOTO IMy3bIpsA. MBIMIBIKOBBIM paK KOXKH JIOKAJIH3YETCS
NPEUMYIIIECTBEHHO Ha JIQJOHSX, MajlbliaX, MOJOIIBAX, HO PEIKO HA ThUIC KHCTCH, B
MOIMBIIIIEYHBIX BIIAJIUHAX, B CKJIAIKaX 3aqHero npoxo/a. CaxeBbli «pak TpyOOUUCTa)

mopaxxall 4amic BCCro KOXy MOIIOHKH. Pa3Buruio ACTTAPHOI'O U IICKOBOI'O paKa KOXH

28



29

OPENIECTBYIOT OOBIYHO XPOHHUYECKHE JEPMATUThI, HAPYILEHHsS IHUTMEHTAIIUY,
NosIBJICHHE OOpOJaBOK M NanwuioM. Pak Jerkux yaiie BCEro BCTpEYaercsl MNpu
acoecto3e. CBsA3b CUIMKO3a CO 3JI0KaYECTBEHHBIM IIEPEPOKIECHUEM HE JOKa3aHa.

BonbmmHCTBO citydaeB po(ecCHOHATBHOI0 paKa BO3HUKAET MOCJIE JJIUTENBHOTO
BO3/ICHCTBUS XUMUYECKUX KAHIIEPOT€HOB, JIATEHTHBIW MEPUO/I ITPU 3TOM UCUHCISAETC S
roJIaMH U JE€CATUIIETUSMM.
Bonpocsl 111 CaMONIPOBEPKHU:

1. IIpencTaBneHue o0 TEOpUN peLENTOPOB?

BocnanurenbHbie U aJUIEpTUYECKUE PEAKITUU?
JleiicTBHE S/10B HA PA3JIMYHBIE CUCTEMBI OPTaHOB?
TepaToreHHoe nerucTBUE 11087

MyTtareHHoe J1elCcTBHE 5110B7

o ok~ P

Kanueporensnoe neicTBue 11087

I'JIABA 3. IPUBBIKAHUE OPT'AHU3MA K INPOMBbIIIJIEHHBIM S IAM
3.1. @a3pl XPOHHMYECKOr0 BO3JeHCTBHS BpPeAHBIX BelecTB. J[uTenbHOE
BO3JICUCTBUE MalbIX 703 (KOHIIGHTpAlMi) BPEIHBIX BELIECTB BBI3bIBACT (ha30BbIC
peakiuu (pU3NoJIOTUYEeCKUX CUCTEM OpTraHU3Ma.
Peakuuio opranuszMa Ha XpOHUYECKOE BO3ACHCTBUE XUMUUECKOTO (paKkTOpa Mpu
NPUBBIKAHUU K HEMY MO>KHO pa3/ieNuTh Ha 3 (a3bl:
l. @da3a nepBUYHBIX PEAKLINN.
Il.  ®a3a pa3BuTHs NPUBHIKAHUA.
[1l.  ®a3a cpreiBa npuBBIKAHUA U BBIPAKEHHON HWHTOKCUKauuu ((dasa He
00s13aTeNbHa).
1. ®@a3za nepeuunvix peaxyuit —>T0 NEPUO NOUCKOB IMyTEW afjanTallu OpTaHUu3Ma K
WU3MEHMBIIMMCS YCJIOBUSM BHELLIHEW CPEIBI.
Panpiie Bcero BO3HHMKAIOT W3MEHEHHsSI (DYHKUUI UM CTPYKTYpPbl IIMTOBUIHON
KeJe3bl, KOTOPbIE 3aT€M HOPMAIM3YIOTCS, [TPU 3TOM BO3HUKAIOT U3MEHEHUSI B AP YT UX

OpraHax.
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B nmepBoii (aze npOUCXOOUT aKTUBU3AIMS CHCTEM, OCYLIECTBIISIIOIIMX

OonoTrpaHcopmManuioo siAa, MOBBIIIAIOTCS AKTUBHOCTh CUMIATHUYECKOTO OTHEa
HEpPBHON CHCTEMbl, B TOXE€ BpeMs HaOIIOMAEeTCd CHW)XKEHHUE PE3UCTEHTHOCTHU
opranm3Ma K (akropam BHeIHeW cpeabl. Ha mpous3BOACTBE 3TOT MEPUOA MOXKET
JJIMTHCS HECKOJBKO JeT. [Ipy 3ToM Marnas KIIMHUYecKasi CUMITOMATHKA COYETAETCS C
MOBBIINICHHON BO30yIWMOCTHIO HEPBHOW CHCTEMBI, a YacTO — aKTHBHU3aIHCH
[IIUTOBUIHOM KEJIE3bI.
II. Bmopas ¢paza pazeumus npuesblkanusa XapakTepu3yeTcsi yMEHbIICHUEM PeEaKIUU
Ha BozjeicTBue. Buemmne — 310 (paza Omaromonyums opranusma. Bo Bpemsi Hee
IPOUCXOIUT TPEHUPOBKA IPUCTIOCOOUTENLHBIX MEXaHU3MOB U JJOCTUTAETCSI MAKCUMYM
npuBblkanus. [loggepka 3TOro  COCTOSIHMS — JOCTUTAETCS — HaNpSIKEHUEM
TEMIIEPATYpPHO-3aIMTHBIX MEXaHM3MOB. [lo3TOMYy MOTYT pa3BUBaTbCs CIBUTH
(GYHKIMIA psiia CUCTEM M OPTaHOB, MATOJOTHYECKHUE SIBICHUS.

[IpuBbIKaHUE MOXKET OBITh HAPYIIEHO YCUJICHHEM JIEUCTBYIOLIETO hakTopa
(yBenmMueHue KOHIEHTpalUud W T.[.) WIK ACUCTBHEM JAPYTroro areHra, TpeOyromiero
JAPYTUX MPUCTIOCOOUTETbHBIX MEXaHU3MOB.

JiutenbHOCTh (a3bl MPUBBIKAHUS MOXKET OBITh KOPOTKOM B CIIydyae OCTPBIX U
HAJOCTPBIX OTpaBicHUU. [IpM XpOHHUECKUX OTPABICHUAX COCTOSIHUE NPUBBIKAHUS
MOYET JJIUTHCS I'OTAMH.

11I. Tpemusa ¢paza — evipasricen ol uHMOKCUKAYUU HE ABIAETCS 00s13aTebHOM. OHa
CBSi3aHA CO CPBIBOM IIPUBBIKAHUSA, KOTOpBIA BeAeT K mnarojorud. [loHmkeHHas
YyBCTBUTEILHOCTh K BPETHOMY BELIECTBY, KOTOPOE BBI3BAJIO MPUBBIKAHUE, IEPEXOUT
B OBBILICHHYIO YYBCTBUTEIBHOCTD K HEMY.

Tperbss (aza BbIpaKEHHOM HWHTOKCUKAIMU XapaKTePU3YeTCs HaIUYUEM
CUMIITOMOB, CTIeU(UYHBIX JIs1 IeUCTBYIOIIEro sia. da3a npuBbIKaHUS, KaK PABUJIO,
npepbIBacTCs MePHO1aMy HHTOKCHUKALIMY, a 3aT€M TOJHOCTHIO IEPEX0oAUT B 3-10 (azy
BBIPOKEHHOW WHTOKCHKAIIMA. OTO CBSI3aHO C OCJA0JIeHMeM KOMIIEHCATOPHO-
3aIIUTHBIX MEXaHU3MOB JIMOO BCJIEACTBUE MEpEHANpPsDKEHUs (MpU  CHUIBHOU

MHTEHCUBHOCTH BO3/I€HCTBUS, TUOO BCIIEACTBUE 3a00JICBaHNUs, IEPEYTOMIICHUS ).

30



31

HpI/IBBIKaHI/Ie K IMPOMBIIJICHHBIM AAaM OTIMYAaCTCA OT adallTaluu K YCJIOBHAM
BHEIIHEH cpcabl, C KOTOPBIMH OpPraHU3M BCTPCHAJICA B TCYCHHUC JSBOJIIOLUU.
HpI/ICHOCO6ﬂeHI/Ie K (I)aKTOPaM, MOPOKACHHBIM ACATCILHOCTBIO YCIIOBCKA, TP eO YC€T HC
TOJIBKO HAIIPSAKCHUA aJdallTAIIMOHHBIX TIPOLHECCOB, HO H BBIpa6OTKI/I HOBBIX

aallTallMOHHbIX MEXaHHU3MOB.

3.2.Cocrosinne Hecnenuuveckn moBbiieHHOH conpoTusiemoctu (CHIIC). B
psiie CiIy4aeB MPY NPUBBIKAHUHU K 5171aM MOBBIIIAETCS COMPOTUBIIIEMOCTh OpTaHU3Ma U
K ApyruM ¢akTopaMm, UMEIOIIMM COBEPIICHHO WHYIO (U3MUECKYyI0 TpHupoay. Takoe
SBJICHUE — TOBBIIIEHUE PE3UCTEHTHOCTH K OJHUM areHram IOCJ€ MOBTOPHOIO
BO3JCHCTBUSL APYIMX — paHee ObLJI0 M3BECTHO IMPHU 3aKaJMBAaHUU, MPU MBIIIEYHON
TPEHUPOBKE, PU ITPHUEME BUTAMUHOB.

CHIIC opranu3Ma BBISIBISIETCS, KakK MpaBWIO, B TeX ClydasxX, Korjaa
HE00X0AMMO HAIPSKEHUE KOMIIEHCATOPHO -3aIIMTHBIX MEXaHU3MOB. OHO BhIpaKaeTcs
JBOSIKMIM 00pa3oM:

a) B BU/JI€ MOBBIIIEHHOW YCTOMYMBOCTH K IOTIOJIHUTEIbHBIM HArpy3KaM

0) B Buje 0ojee ObICTPOI HOpMAIU3ALUU Pa3BUBIIMXCS C/IBUTOB.

CHIIC npu mnpuBBIKAHUM MOJKET BBIIBUTHCS HAa CHUCTEMHOM, OPTaHHOM,
TKAaHEBOM M KJIETOYHOM YPOBHSIX, KaK MO OTHOIIEHUIO K JICUCTBUIO CJIA0bIX, TaK U
Ype3BbIUANHO CUJIbHBIX pa3paKUTENCH.

Hanpumep, npu npuBbsikaHuu K aneroHy Harpy3ku Ha CCC  BBI3BIBAIOT Y
KpOJIMKa MEHbBIIIE, YeM B HOPME, M3MEHEHHWS YacCTOThl CEpILCOMEHUS W JbIXaHWS.
Bo3zaeiicTBus cTpeccopHOro xapakrepa y NPUBBIKIIUX K 5/1aM KPBIC COMTPOBOXKIAIOTC 51
MEHBIIIMMHU, YEM Y HEMPUBBIKIINX, U3MEHEHUSIMU COCTOSIHUSI HEPBHOM CUCTEMBI.

Pazsutne CHIIC npu npuBBIKAaHMU K siJaM COIPOBOXKIAETCS MOBBIIICHUEM
TEPMOCTAOUIILHOCTH  OpPTaHU3Ma, €ro  MBIIIEYHON  pabOTOCTIOCOOHOCTH,
UMMYHOJIOTHYE€CKOM aKTUBHOCTH M YCTOMIUBOCTH K MHPEKITUSIM.

Onna w3 Qopm mpossienus CHIIC, wumeronias ocoboe 3HaueHUe JJs

HpOMBIHIJIGHHOfI TOKCHUKOJIOTUU — RnepeKkpecmHoe npueévlKkanue, T.C. TOBBLIIICHHUC
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YCTOMYHUBOCTH K JIEHCTBUIO OJTHUX XUMUYECKUX BEIIECTB MPU NPUBBIKAHUU K AP YT UM.
[lepekpecTHOE NpPHUBBIKAHHUE BO3MOXKHO IO OTHOUICHHWIO M K OPTraHMYECKHUM M K
HEOPraHMYEeCKUM BEIIeCTBaM M Ha HU3KOM (MOPOrOBOM) M Ha BBICOKOM
(cMepTenbHOM) YPOBHIX TOKCUYHOCTH.

Bo3M0kHO nepekpecTHOE MOBBIIIEHUE YCTOHYUBOCTH K OCTPHIM BO3ICHCTBUAM
B pe3yJbTaTe MPUBBIKAHUA K XpOHUYeckoMy. Harpumep, B XpoHUYECKUX OTNIBITAX MPU
NPUBBIKAHUU K TOJYOJIy WA OCH3MHY Yy KpPbIC YBEIUYUBACTCS PE3UCTEHTHOCTH K
HApKOTHYECKOMY A(PQEKTy 3TaHOJa U YMEHbIIACTCS KOJUYECTBO T'HOenel OT ero
CMEPTEJIbHBIX KOHUEHTPALUH.

[loBTOpHBIE MHBEKUUU HEOOJBIIMX 03 COCAUHEHHH PTYTH YBEIUYMBAIOT
YCTOMYMBOCTh M YMEHBIIAET T'MO€Nb MPU BBEIECHUU CMEPTENbHBIX 103 KaaMusi U
unaus. [penBapurensHOe BBEACHUE UHUS CHUXKAET MPOLIEHT CMEPTENIbHBIX HCXO010B
MoCJie OTpaBJeHMUs] KaJMHUEM M CBHUHIIOM, a NpeIBapUTEIbHOE BBEJICHUE MapraHiia
YMEHBIIIAET JIETATbHOCTh OT CMEPTENIbHBIX 103 KaJAMUS, MEJTH, UH]IHS.

Onnako m3BecTeH oOparHbIi 3¢ dext. Kanmuii, pTyTh 1 MapraHel, BBEICHHbBIC
[PEIBAPUTENBHO MMOBBIILIAIOT YyBCTBUTEILHOCTD K JEHCTBHUIO LIMHKA.

[Tlpu CHIIC oOume MexaHu3MBbl 3alUTHl CO3/1al0T TOTOBHOCTh OpTaHU3Ma K
pPa3HOOOpa3HBIM BO3/EUCTBUAM. OTCYTCTBUE KAKMX-TMOO BO3ACHCTBHUMN (KU3HBb MO
«CTEKJISTHHBIM KOJITAKOM» ) JIMIIAET OPraHU3M CONPOTUBIIIEMOCTH U OOPEKAET €ro Ha
rudens. Opnako Hamuuue CHIIC coBcemM He 0O3Ha4yaer MOJIHOTO OJIAromoJIydws
opranusMma. [lpy nNpuUBBIKAHUM K sIaM HEPEIKO MOKHO OOHAPYKUTh Hapsiay C
MOBBIIIEHHON YCTOWYHMBOCTBHIO K MOBPEXKIAIOMMM (PaKTOpaM TaKKe M IMPU3HAKU
natosiorud. Tak y Mbimed npu npuBblkanuu [[HC k neicTBUIO XJIOpHUPOBAHHBIX
yrieBogopoioB pazsuBanack CHIIC, HO Ha BCkpbITUM ObLIa OOHapyXeHa KUpoBast
TUCTpOdus IEYSHH.

CHIIC He Bcerpa cOMyTCTBYET pa3BUTHIO MPUBBIKAHUA K saaMm. OTCyTCTBHE
CHIIC BO3MOXHO H3-3a JKECTKOIO PEKHMA BO3JCHCTBUSA, BEAYIIEMY K «CPBIBY»

IMPUBBIKAHUSI.
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Takum o6pazom, CHIIC yacto ObIBaeT CHyTHMKOM mpuBbikaHus. Hammuwne
CHIIC npu JiaMTenbHOM MM TMOBTOPHOM KOHTAaKTe C XUMHUYECKUM (HakTopom
yKa3bIBa€T Ha IMPUBBIKAHWE OpraHu3Ma K AeicTBui0 3TOro (akropa. OaHAKO eciu
IIPUBBIKAHUE IMTPOUCXOAUT B Ype3MEpHOM HanpskeHun opranusma, CHIIC moxer

OTCYTCTBOBATb.

3.3. [IpuBbIKaHHe K 1AM B pa3jiM4Hble BO3pacTHbIe nepuoabl. CriocoOHOCTh
NPUBBIKAHUS K BO3JCHCTBUIO IMPOMBINUICHHBIX TOKCHYECKHX areHTOB B pa3HbIE
BO3PacTHbIE IEPHOIbI PA3JIUYHA.

Mosionioit, eme He chHOPMUPOBABIIMICS OpraHW3M HE 00JaJaeT HYKHBIM
ypOoBHEM (DYHKIIMOHATIbHOM TOTOBHOCTH K IEUCTBUIO MOBPEKIAOUMX (PAKTOPOB, UTO
JIENAET €ro ySI3BUMBIM.

B noapocTtkoBoM Bo3pacte oTMeuaeTcs nosbiieHHas (B 2-10 pa3 6osibiiast ), yem
y B3pOCIBIX, YYBCTBUTEIHHOCTh K BO3JCHCTBHI0O TOKCUYECKUX MPOMBIIUICHHBIX
BEUIECTB. B sKCHepHMEHTE Ha >)KMBOTHBIX BBISIBJICHO, YTO IMPHUBBIKAHUE Y MOJIOJBIX
oco0eii pa3BUBAeTCs TPYAHEE, YEM Y B3POCIIbIX.

B noxusom Bo3pacte BHOBb YXyAIIAE€TCS aJalTallMOHHAsl CIOCOOHOCTh. OTHAKO
CHIDKEHHE aJanTallid B CTAPOCTH NPOUCXOJIUT MOCTENEHHO W, TEM MEMJICHHEE, YEM
BbIIIE OBUT YypPOBEHb pAa3BUTHUA NPUBBIKAHUS B TEUEHUE NPEIbIAYIIMX JET.
Y CTONYMBOCTD K BO3JIEUCTBHIO SIJ0B, K KOTOPBIM YKe ObIJIO BHIPa0OTaHO NPUBBIKAHUE,

MOJKCT COXPAaHATHCA JOBOJBLHO JOJTO.

3.4. IlpuBbikaHue NPH KOMOMHHMPOBAHHOM H KOMILJIEKCHOM BO3/€iCTBUM.
[IpuBbiKaHue K KOMOMHHUPOBAaHHOMY BO3JCHCTBHUIO PA3JIMYHBIX BEIIECTB HE CUJILHO
OTJIMYAETCSI OT MPUBBIKAHUS K OJTHOMY 11y, €CJIM 3TO BO3JECHCTBHUE OJHOHAMPABIIEHO
(T.e. cxomHas 103a Wi KOHIEeHTpanusa). OJIHAKO, CTOJKHOBEHUE OpraHu3Ma cpasy ¢
HECKOJIbKUMH SiJaMH TpeOyeT OOJIbLIEro HaNpsyKEHHsl afalTUBHBIX MEXaHU3MOB,

3aTPpyAHACT IIPUBBLIKAHUC, YKOPAYUBACT €I'0 IIPOAOJDKUTCIbHOCTD U YCKOPHUT CPLBIB.
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[Ipu TOBTOpHOM KOMOMHHUPOBAHHOM OJTHOBPEMEHHOM BO3ICUCTBUU (U3 UUECKOT O
U XUMHYECKOro (akTopoB OyneT urparb COOTHOIICHHWE CHWIIbI pa3ApaKUTENeH.
Hanpumep, cunbHbIH iiyM nipensaTcTByeT npuBbikanuio k CO.

BaxxHoe 3HaYeHHe MMEET Cuiia BO3JACHCTBHS Pa3HbIX (AaKTOPOB M OCOOCHHO CUIIa
HanboJiee OMacHOTO U3 HUX.

OnHn M Te e XMMHYECKHE BEIIECTBA B 3aBHCUMOCTH OT IIyTH BBEACHUSA
BO3JCHCTBYIOT Ha pa3HbIe peenTopHbie ToJisA. [lyTu moCTyruieHUs OmpeneNnsroT
XapaxkTep U CKOPOCTh BCACHIBAaHUS, NMPEBPAILECHUN U BblAeNeHUsI U3 opranu3ma. [Ipu
KOMIUIEKCHOM TIOCTYIUIEeHUM BeliecTB Ha moporoBoMm yposHe (IIJIK) pasButue,
NPUBBIKAHUS YCKOPSIETCS.

[pu uccaenoBaHuu JEHCTBHUSI METHIIOBOTO U STHIJIOBOTO CIIUPTOB, (hopMalibaerusaa,
IIUKJIOTeKcaHa, OeH30:1a, arleToHa, O€H3MHA U JIp. 0Ka3aJI0Ch, YTO BO3JIEHCTBUE ITUX
BEIIECTB B MAJIBIX J103aX (KOHIIEHTPAITUSIX) TPU KOMITIEKCHOM MOCTYIUICHHH KaXK ] OT O
U3 HUX B OPTaHU3M, IPUBOJINUT K YCKOPEHUIO IIPUBBIKAHUSI.

Takum oOpa3zom, TIpH ydere TOKCHYecKoro 3ddekra sa0B, B Cilaydac HX
MOCTYIJICHUS B OpTaHu3M, Ha0IroAaeTcst 3PQPeKT cyMmMaIim.

Bonpochkl 1J151 caMONIPOBEPKU:

1. ®a3p1 XxpOHUYECKOTO NEHCTBUSA BPEIHBIX BELLIECTB?

2. CocTtostHre HecTien(pUIeCKOM CONPOTUBIIIEMOCTH?

3. IlpuBbIKaHUE K /1aM B pa3JIMIHBIC BO3PACTHBIC IEPUOIBI?

4. TlpuBblkaHue npu KOMOMHUPOBAHHOM BO3/1€UCTBUN?

T'JIABA 4. KOMBUHUPOBAHHOE JIEVICTBUE S110B
4.1. Toxkcuuecknii 3pPpekT NMpU KOMOMHMPOBAHHOM BO3/A€liCTBUM BpeIHBIX
BellecTB. Pa3nnuaroT HECKOJBKO BHJIOB BO3JCHUCTBHANM BPEIHBIX BEIIECTB HaA
MIPOU3BOJCTBE.
1). OnHokparHOe coBMecTHOEe nedcTBHEe. llpu 3TOM BO3AEHCTBUM BpEnHbIE

KOMITOHEHTHI JICUCTBYIOT HA OJTHY U TY K€ CUCTEMY PELIEITOPOB.
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2). HesaBucumoe coBMecTHOEe JeHcTBHe. llpu 3TOM THHE BO3AEHCTBUSA
KOMITOHEHTBI JICUCTBYIOT Ha Pa3JIMIHBIC PEIENTOPHI TaK, YTO MOJTydaeMble d((HEKThI
HE CBSI3aHBI IPYT C IPYTOM.

3). CHuHEepPTHYECKOE M aHTarOHUCTHYECKOE COBMECTHOE JICHCTBHE.

4). KoMmriekcHOe KOMOMHMPOBAaHHOE BO3JCHCTBUE MPOMBIIUICHHBIX S70B. B
CBSI3M C HapacTalOIIMM 3arpsi3HEHUEM BPEIHBIMHU BEIIEC TBAMHU OKPYKAIOIIEH Cpebl
3TOT BOMPOC MPHUOOPETACT OOJIBIIYIO aKTyaTbHOCTh.

OnnokpaTHoe (ocTpoe) KOMOMHMPOBAHHOE BO3jAelcTBHE SIAOB. TOKCHYECKHI
ahdexkT mpu KOMOMHMPOBAHHOM BO3JICUCTBHHM HECKOJBKUX SJ0B B OCTPOM
IKCTIEpUMEHTE HanboJiee U3y4ueH, KaK Ha )KUBOTHBIX, TAK M HA JIFOJISIX.

Hanpumep, B ombiTax Ha MOJMOMBITHBIX >KHBOTHBIX MPU KOMOWHHPOBAHHOM
BO3JCHCTBUU  YIIIEBOMOPOAOB (OCH3MH W €ro HWHIPAIUCHTHI) BBISBHIOCH
cymmupoBanue 3 (HeKToB; apoMaTHIECKUX YTIICBOI0PO,10B (0€H30JI ¥ TOJTYOJI, TOTYOJT
Y KCUJI0JI, 0€H30J1 ¥ KCWIT0J1) 9D PEKThI CyMMaIuy BCTP CUAOTCS Yallle.

Ananornyseii 3G GeKT cymMMaIuu HaOaroaiIcs Ha JIOISX MPU BO3ICHCTBUN
OcH301a W HeKals, ameToHa W (EeHoJa, IUKIOTeKcaHa W OeH3oia, ¢eHola |
arieroeHona.

DddexT cymmanum XapakTepeH HE TOJbKO I BEHIECTB HAPKOTUYECKOTO
neiictBus. YacTo oH HAOMOMAETCs Yy pa3ApaXKarolux ra3oB: XJI0pa U OKHUCIIOB a30Ta,
OKHCJIOB a30Ta M CEPHHUCTOTO ra3a, CEPHUCTOTO r'a3a W adpPOo30Jisi CEPHOU KHUCIIOTHI.
JlypHO TaxHyIm@e W pa3apakarollyde BEIIECTBA JCUCTBYIOT IO THITy MPOCTOTO
CYMMHUPOBaHHUS.

Jlis BemiecTB HE OTHOCSINUXCS HU K HApKOTHKaM, HH K  pa3IpakaroliuM
OJHO3HAYHBIX BBIBOJOB cHenath Henb3s. Ho, wHampumep, gm1  DPOCos
3aperucTpupoBaHo cymmupoBaHue 3hdexroB (xsmopodoc u THOdOC, XIOpodoC H
docdamun).

OnHako B MPOMBINUICHHON TOKCUKOJOTUN HEPEIKHU CIyIar U CUHEPTUIECKOTO

I[CﬁCTBI/ISI BpCOHbIX BCHICCTB.
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MexanuzmMoM 31X 3(PpPekToB MOKET ObITh TOPMOKEHHE OJHHUM BEIIECTBOM
npoleccoB OuoTpaHchopMalMi JpPyroro BeEIIECTBAa (HApUMEP TOPMOKEHUE
(epMEHTHOM CUCTEMBI, KOTOPasi OCYILECTBIISIET €0 JETOKCUKALIUIO.

Hanpumep: xinopodoc u kapbodoc, xinopodoc u meradoc. kapdodoc u Tuodoc
P COBMECTHOM JICHCTBUH BBI3BIBAIOT 3(D()DEKTHI MPEBBIMIAOIINE MPOCTYIO CYMMAIIHIO
3¢ (dekToB, T.K. 3/1eCh MPOUCXOINUT MOJABICHNE XOJIMHECTEPa3bl OJJTHUM BEIIECTBOM U
TOPMO>KEHHE BCIIEICTBUE ITOTO JETOKCUKAIIUHU APYTOTO.

Cunepruuecknii 3pdekT HaOMofancs W MPH COBMECTHOM BO3JICHCTBUHN
XJI0pupoBaHHbIX yraeBo10poa0B (CCly u stunenauxnopun; CO u 6enzon).

Hanbonee n3yuyeHHBIM B IPOMBIIIIEHHON TOKCUKOJIOTUH SIBJIIETCS COUETAHHO €
BozaeiictBue CO c¢ npyrumu sigamu. CuHepruyeckuil 3¢(exkT ycTaHOBJIEH MpH
OJTHOBPEMEHHOM OJTHOKPATHOM BO3JEMCTBUU OKHCHU YIJIEpOJa U TETPA3TUICBUHIIA,
CO u agpenammna, CO u nmanngoB, CO ¥ 3TUIOBOTO CUPTA.

Cunepruueckue 3G EKTbl 3aperucTpupoBaHbl  MpU  KOMOMHUPOBAHHOM
Bo3/eiicTBUM 030HA (O3 ) € a3po030JieM CEpHOM KUCTIOTHI, O3 ¢ OKHCJIaMM a30Ta.

KombunupoBannoe Bo3aeiictBue CO U OKUCIOB a30Ta (BCTpedaercs IMpu
AIIEKTPOCBAPOYHBIX paboTax, B3pBIBHBIX paborax, mpu pabore JIBC) — naer
cuHeprudeckue 3H eKTsl.

Ongnako Ha TPAKTUKE CYIIECTBYeT U AHTarOHUCTUYECKUE JCHCTBHS
IPOMBIIUIEHHBIX SI10B, T.€. KOT/1a PE3y/IbTaT COYETAHHOTO BO3/ICHCTBUSA OKa3bIBACTCS
MEHEee 0KHJIaeMOro, YeM CyMMarmoHHbIN. Takoe neiictBue nzBectHo st SOz u Cly |
SO, u ammuaka, ammuaka 1 CO - 3TOT >PPEKT MPOUCXOTUT 32 CUET XUMUUYECKUX
peaKIyii MKy BEIIECTBAMHU M 00pa30BaHUEM MO TOKCUIHBIX COESTMHEHHIA.

AHTaroauctTudeckuii 3PGeKT MOKET WMeTh M (U3HNOJOTHUECKUA dPGEKT.
Hanpumep, coBmectHoe Bo3aeiicTBre POCOB 1 XJIOPUPOBAHHBIX YTIJIEBOI0POJIOB, T.K.
HOPOJIYKTHI THIPOJIN3a 3TUX BEIIECTB MEHEEe TOKCHYHBI, YeM UCXOAHbIE BEIIECTBA. DTOT
3 QPEeKT U3BECTEH MPU COYETAHUHM OOJILIIOTO KOJMYECTBA MPOMBIIIICHHBIX BPEIHBIX
BEIIECTB: OKUCJIOB a30Ta M CEPHUCTOr0 aHTHAPHUAA, AUMETHWIAMHIA U MypaBbUHOMN

kucyoThl, Metada u CO, ctuposiau hopmanbaeruaa, CO u Tomyosna.
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XpoHuyeckoe KOMOMHHUPOBAHHOE BO3JelicTBHE TMPOMBINLICHHBIX SII0B.
Otmeuaercst  s3pdext cymmauuu npu  BozuaedctBun CO u ¢peona, CO u
TPUATUIIAMMHA, TAK)KE MPU XPOHUYECKOM BO3JIEUCTBUM Cpa3y 4-X BEIIECTB: aHUJIMHA,
bypdypona, snoxmopruapuna u CO (AeicTByrolMEe BelecTBa ObLIM HAa ypPOBHE
MOPOTOBBIX U MPEALIHLHO JOMYCTUMbIX KOHIICHTPAIIH ).

Cuneprudeckuii 3p(HeKT TPOMBIIIICHHBIX S/T0B IPYU XPOHUYECKOM BO3CHCTBUN
HaOmonacs penko. Hampumep, npu naeiictBun cmecu JJIT u atmmoBoro cmnmpra,
coeauHeHM MapraHia u (ropa, cpasy uersipex BemiecTB (bypdyporna, aHwIMHA,
SNOXJOPTUAPUHA M YTapHOI'O Ta3a), YrapHOro raza M OKHUCIJIOB a30Ta, THIOBOTO
CIIUPTa U MBIIIbSIKA, 3TUJIOBOTO COMpPTa U THYpaMAUCYyJb(uaa, 030Ha U a’3po30Jis
COJIIHOM KUCJIOTBI.

Ecth nmannbie 00 ycuieHuun kanHieporeHHou aktuBHocTH (I'enun B.A., 1975)
IIPY COBMECTHOM BO3JICHCTBUU TUAPOOCH301a M OCH3UIMH CyJibdara.

B pesynbrare nnmrenbHbIX HAOIOIEHUN 3a COCTOSIHUEM 370POBbsI PaOOTHHIL
3aBOJIa PE3MHOBBIX TEXHHUUECKUX M3JENUN ObIJI0O OTMEUEHO 3HAUMTEIbHOE YCHIICHHUE
BIVMSIHUSL BPENHBIX (DAaKTOPOB MPOU3BOJCTBA HA JETOPOAHYIO (DYHKIIHIO B CIydasx
COBMECTHOTO BO3JEHCTBHs OCH3MHA U XJIOPUPOBAHHBIX YIIIEBOJAOPOIOB. DTOT (aKT
OBLII MOATBEPKAEH B IKCIIEPUMEHTAX HA JKUBOTHBIX, € POKIAEMOCTh COKpAIAIaCh
Ha 53 % 1O CPaBHEHUIO C KOHTPOJIEM.

AnTtaronuctuyeckuid  3¢Q@dekr npu  XPOHUYECKOM  KOMOMHHMPOBAHHOM
BO3JCHCTBUU MPOMBIIUICHHBIX SII0B BCTPEUAIOTCS JOBOJBHO YacTO, OCOOEHHO MpH
BO3JCHCTBUU MAJIbIX /103 U HAOJIOJaeTCsl Y TeX S710B, Y KOTOPBIX aHTArOHUC TUY €C KU
a¢ddexT HabIrOHAICS TIPU OCTPOM BO3ACHCTBHH: CEPHUCTOTO Ta3a U JBYOKHCH a30Ta,
cmecu JIJIT wm rekcaxmopana, asyokucu azota u CCly, TeTpaxioprneHTaHa wu

XHOpBTaHOBOﬁ KHCJIOTBI, OKHMCJIOB a30Ta 1 OKCHUA0B MCAH.

4.2. Tokcuuyeckuil 3PpPeKT Npu COBMECTHOM BO3ACHCTBUM XMMHYECKHX WU
¢pusnyeckux pakTopoB NPOU3BOJACTBEHHOI cpeabL B yCIoBHUSIX IPOU3BOICTBA HA

OpraHuU3M YCJIOBCKAa TOKCHUYCCKHUC BCHICCTBA YaCTO BOBI[efICTBYIOT B COUYUCTaHHMH C
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IpYrUMU HEOJAronpusTHbIMU (aKkTOpamMH, TaKMMU KaK BBICOKas M HU3Kas
TEeMIepaTypa, NOBbIIICHHAs U IOHWKEHHAs BIAKHOCTh, BUOpAIUs, IIlyM, Pa3INYHOTO
pona uznydeHus. D¢P(EeKT OT TaKoro COYETaHHsSI MOXKET OKa3aThCsl CYIIECTBEHHO
WHBIM, YEM IIPY U30JIMPOBAHHOM BO3ICHCTBUH TOT'O WJIM HHOTO (haKTopa.
Temneparypublii  ¢akrop. Campiii 0O0muMi BBHIBOJ M3 aHaIM3a paldoOT IIo
KOMOWHHUPOBAHHOMY JCHCTBUIO TPOMBIIUICHHBIX SIIOB M BBICOKOM TeMIIEpaTypbl
CBOAUTCA K CIIEAYIOIIEMY: OJHOBPEMEHHOE BO3JCHCTBHE BpPEIHBIX BEIIECTB U
NOBBIIICHHON TEMIEparypbl, Kak MpPaBWIO, YCWIMBAECT W YCKOPSET pa3BUTHE
Tokcuuyeckoro3ddekra. Kak npasuio, HO He Bcera.

Hanpumep, oaHOBpeMEHHOE BO3JACMCTBUE KBAPLEBOW MbLIM U  BBICOKOH
temmepatypbl (30-32 C na kposmkax, 38-40 C — Ha KpbIcax) XapakTepU30BaJIOCh
0CJa0JeHHEM CUIIMKOTUYECKOTO IIpoIiecca.

He oOHapyxuBajgoch yCWIEHUS TOKCUYHOCTH aHWIMHA TPU BO3JEHCTBUU
BbICOKHX Temrieparyp mipu 35,40, 45 u 50 C B ombITax Ha coOakax, XOTS B OINbITaxX Ha
KpbICaX TOKCUYHOCTh aHWJIMHA YCUIINBAJIACh.

Ho yamie Bcero, 0THOBpEMEHHOE BO3AEICTBUE HA OPTaHU3M BPEIHBIX BELIECTB U
NOBBIIIEHHON TEMIEPATYypbl OKpYXKAaloIIed Cpenbl MPUBOAUT K CYMMHPOBAHHIO
Ounonoruueckux 3PQPeKToB, BEI3bIBASI CHHAPOM B3aUMHOTO OTSTOIICHHS.

O10T (akT umeer OOJBUIOE NPAKTUUECKOE 3HAUEHHE I pEerjlaMeHTaluu
COoJep>KaHUsA BPEAHBIX BEUIECTB B OKpYXKawolled uenoBeka cpene. Psg aBTopos
MpeaiaracT «mnomnpaBovyHbie Kodhduimente» 18 cHwkenus [IJIK B ycioBusax
BBICOKHX TemriepaTyp. Hanpumep, pekomennoBaHo BBecTu 5-10 kpaTHyto ONpaBKy B
[IJIK mecTuiuaoB Mpu NPUMEHEHUHM WX B YCJIOBMSIX JKapKOro KiIuMMmara, T.K. MpHU
temrieparype 36-40 TpaaycoB YCKOPSETCS pPa3BUTHE TOKCHUYECKOTO 3¢dekra oT
HNECTULINIOB.

Bonpoc o0 KOMOMHMpPOBAaHHOM BO3JECUCTBUM TOKCHYECKUX BEIIECTB H
NOHMW)KEHHOM TeMIIEpaTypbl OKpYXKaloIIed Cpeabl HCCIENOBaH B 3HAYUTEIHLHO
MeHbLIEH cTeneHu. B camoM 001ieM Buae pe3yibTarbl paboT, MOCBSIIEHHBIX 3TOM

npo6JiemMe, MOKHO PE3IOMUPOBATH CIIEAYIOIIMM 00pa3oM: MOHWKEHUE TEMIIEPATyPhl B
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OOJBIIMHCTBE CIydaeT BEAET K YCHICHUIO TOKCHYecKoro 3pdekra. ITo crpaBeuBoO
st CO, OeH3WHa, CEpOBOJIOPOJA, TPUXJIOPITUICHA, AHWIMHA, OKHUCJIOB a3o0Ta.
OnHako, 11 psijia IPOMBIIUICHHBIX SI0B TIOHMKEHUE TEMIIEPATYPhI COMTPOBOXKIACTC S
ocJabyieHneM Tokcudeckoro addexra (xs1opodoc, OKUCIIBI a30Ta).

IloBbIlIeHHAsA BJIAXKHOCTL Bo3ayxa. Pazapaxarommii 3QQekT OKHCIOB a30Ta,
XJIOPCOJEPKANMX COCIUHEHUN YCUIIMBAETCSl BCIEICTBHE OOpa3oOBaHMs Karelek
A30THOM, @30TUCTOM, COJITHOM KUCJIOT ITyTEM XUMHUYECKUX B3aUMOJCUCTBUM C BJarou
BO3/yXa U JbIXaTeNbHbIX MTyTEH.

BapomeTpuyeckoe 1aBjaeHne. ITOT BOIIPOC BAKEH B CBA3U C OKeaHOTpahuueCcKuMHu
U3BICKaHUSAMU, PA3BUTHEM aBUAITUU U OCBOCHHUEM KOCMHYECKOT0 ITPOCTPAHCTBA.

['unepOapusi, BBI3BIBAIOMIAS PE3KHWE HW3MEHEHHS MHOTHX (DHU3HOJIOTHUECKUX
(GYHKIOMIA CYIIECTBEHHO BIMsAECT Ha 3(PQEKT B3aUMOJJCHCTBUS OpraHU3Ma M sja.
[losiBNIsieTCST CMHAPOM  B3aWMMHOT'O OTSTOINEHHUS, @ B CBSI3M C OTHM M YCHJICHHE
TOKCUYECKOTO ddeKTa.

Tunokcusa. YCTaHOBJIEHO, YTO JEHMCTBHUE TAKUX SJI0OB KAK OKHCH YIJEpoja,
AJIKOT0J1b, 0€H30JI, OKUCIIBI a30Ta, YETHIPEXXIIOPUCTHINA YTIACPOI B YCIOBUSIX THTIOKC MU
3HAUMUTEIHHO YCUIIMBACTCS.

Hanpumep, B ycioBusx BbICOKOTOpPbs (3640 M) TOKCMYHOCTH M CTENEHb
KyMYJISIITUM TIECTUITUAOB TI0 CPABHEHUIO C PAaBHUHHBIMU YCIIOBUSMH, YBEIMUUBACTCS.
BBenieHre mecTUIUIOB MPU HEJOCTATOYHOCTH KHCJIOPOJIA YCYT'YOJSI€T THIIOKCHIO —
NaToJIOTUYECKOEe COCTOsiHME opranuzma. Ho 1is yriekucioro rasa U 030Ha
00HapyXeHO ocliabJieHue TOKCUYECKOro 3(pdekra Ha OpraHu3M >KUBOTHBIX Ha (poHe
CHIKEeHHOT0 OapomeTrpuieckoro nasieHus (Kycros B.B. u coasr., 1975).

Illym u BuOpamms. HccienoBaHusi Kak B OKCIEPUMEHTE, TaK W B KJIMHHUKE
npodnaroJorud TOKa3adl OJWH M TOT K€ pe3ynbTar. [Ipon3BOICTBEHHBIN IIyMm
YCUJIMBAeT TOKCHYECKHA 3(P(eKT M yCKopseT ero pa3BuTHE. DTO JOKA3aHO s
yrapHOTO Ta3a, CTUPOJIA, ATKWIHUTPUIIA, KPEKUHT-Ta3a, HEPTAHBIX Ta30B, adPO30Jisi
OOpHOM KHCJIOTBI W JAp. |'WrueHWUYecKas perjiaMeHTallus COJACpPIKaHUS BPETHBIX

BCIICCTB B BOSZ[yHlHOﬁ Cpcac npounu3BOJCTBCHHBIX HOMeH_[eHI/Iﬁ H JOIMyCTUMBIC YPOBHH

39



40

OPOU3BOJCTBEHHOTO IIyMa, MPU YCJIOBHM UX KOMOWHUPOBAHHOTO BO3JEHCTBUA,
JOJDKHBI OBITH 00J1€€ «OKECTKUMI.

AnanornuHoe TpeOOBaHHE OTHOCUTCS U K BUOpAIMH, T.K. BUOpALMsl YCUIUBAET
TOKCHUYECKUHN 3(PPEKT MHOTUX MPOMBIIUICHHBIX BPEAHBIX BEUIECTB: MbUIb KOOAIbTA,
KpEMHHUEBAs MblJb, TUXJIOPITAH, OKKCH yIiepoa, anokcuansie cmolisl (Kyctos B.B.,
1975, bokos A.H., 1975).

YabTpasByk. 3ydanocs nocie10BaTeENbHOE U COYETAHHOE BO3IEMCTBUE YIbTPA3BYKa
U 3TaHOJIa, YaCTO BCTPEYAIOLIMECS B NPOMBIIUIEHHOCTH MPH XUMUYECKOW OYUCTKE
neraneil. CoueTaHHOE BO3JEWCTBUE 3TaHOJIA U YIbTPa3ByKa OKa3blBalo Ooiee
BBIPQKEHHOE HEOMAronpusITHOE BIUsIHUE HA QyHKUMOHANIBbHOE cocTosinue [IHC, uem
U30JIMPOBAHHOE BO3IEHCTBUE KAk 10T 0 U3 (PaKTOPOB B OTAECILHOCTH.

Jlyuuncras sneprus (Y®). Ilpobrema YO oOiydyenuss B OoJiblliel CTENEHU IO
CPaBHEHUIO C APYIUMH (PaKTOpaMu MMEET 3HaUEHHE HE TOJIbKO JIJIsl MPOMBIIUICHHOM
TOKCHUKOJIOTHH. 3arpsisHeHHE aTMOC (epbl 00JIBIINUX TOPOAOB PA3IMYHBIMU BPEIHBIMU
BEIOpOCAaMHU BEIET K CHIDKCHHIO €CTeCTBEHHOW Yd-pagmanuu. ITO CTAaHOBUTCS
OTIACHBIM HE TOJBKO JJIi KOHTHMHI'E€HTOB PabOTaIOUMX, HO U JJIsl BCErO HACEJICHUS.
[Ipobema KOMOWHUPOBAHHOTO JEHCTBUS TOKCHYECKHUX BemecTB u Y D-paguarmm
Ba)XKHasI C OOIIETUTUEHINYECKOH, SKOJIOTHUECKOM M COIMATbHOM TOUEK 3PEHUSI.

Jlazape (1938) npuBoauT paHHbiE O TOM, 4TO Y®d-00ydeHUE MOHUKAET
YyBCTBUTEIILHOCTh OE€NbIX MBbIIIEH K ATUJIOBOMY CHUPTY, BCJIEACTBUE YCUIICHUS
OKHCIIUTENHHBIX MPOLECCOB B OpraHu3Me u 0oJiee ObBICTPOro 00e3BpEXKUBAHUS s1a.
N3BectHO 00 ymeHbieHun Tokcuueckoro sddexra CO mpu YD-o0mydeHUH.
[IpuanHa 3TOT0 — yCKOpEHHUE AUCCOLUAIUHU KapOOoKcUreMorioonHa u 6osee O bicTpoe
BeiBenieare CO u3 opraamsma (Kyctos B.B., 1975).

[Tpy u3yyeHuu NENOHUPOBAHUS CBUHIIA B OPTAaHU3ME MIPU PA3IMYHBIX PEKUMAaX
Y ®-06:1ydeHus BbISICHUIOCH, YTO B YCIOBHSIX Aeduiiuta YO cBUHEl NETOHUP OBAJIC
B 2-4 pa3a 0oJjbllie B KOCTSIX, CEIE3EHKE, JIETKUX, CEpJLE, IEYEHU, MO3T€, MBIIIIAX,

YeM IIpU HOpMaAJIbHOM pexume Y .
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[Tpu xoMOUHUpPOBaHHOM BO3JeHCTBUU CBUHIIA C Y D-001ydeHueM HabJIr01aJ10Ch
YMEHBIIICHUE HAKOIUICHUSI CBUHIIA B OpraHax M TKaHAX W 00Jiee HHTEHCUBHOE
BBIJIEJICHHE €ro ¢ (pekamsaMu U Mouoi. B KocTsx 00ayyaBIIMXCsl )KUBOTHBIX CBUHIIA
OBLIO B 2 pa3a MEHbIIIE, YeM Y KPBIC, KOTOPhIE 00IyUEHHUIO HE M0 IBEPTATUCH.

B npyroii padote (I'abouu P.[1., 1975) uzyyanach yCTOMUMBOCTh OpTaHU3Ma K
reKcaxJopOEH30/ly MPU PA3TUYHBIX COYETAHUSX TeMIepaTrypbl Bo3Ayxa U YO-
obmyuenus. Oxa3zaloch, YTO YCTOMYHMBOCTh OpraHuU3Ma K JaHHOMY SOy TpH
HenocTtarke Y@, TeperpeBaHvM, a TakXkKe TMpPU COYETAaHHOM BO3JCHCTBUU
neperpeBanusi u Y®-o6ayueHuss — 3aMeTHO cHmxkaercs. YD-oOmyueHue B J03ax
Omm3kux K ontumaabHoi BenmuumHe (400 MKAIp\CM) MOBBINIAET YCTOWYHMBOCTH
opraHm3Ma Kk rekcaxyjiopoen3ony. Ho Oosiee BbICOKHE [03bl, MPEBBIILIAIOIINE
ONTUMAJIbHYIO BEIMYUHY, CHIKAIOT YCTOMYUBOCTD K 3TOMY SITY.

Houm3upywmasi paaunanus. V3ydeHne KOMOMHUPOBAHHOTO JACHCTBUSI BPETHBIX
BEIIECTB U HOHU3UPYIOIIEH paualiii CTAaHOBUTCS BCe 00Jiee akTyaIbHO.

Y cTaHOBIIEHO, YTO OCTPOE BO3/IEUCTBUE SJI0B, KOTOPHIE BEI3BIBAIOT B OPTAHU3ME
pa3BUTHE THUIOKCMM W OJHOBPEMEHHOE WM [OCJIEI0BATEIBHOE BO3ICUCTBUE
MOHU3UPYIONIEH pajualiii COMPOBOKIAETCA OCJIA0JICHUEM TSHKECTH PAAUAlMIOHHOTO
nopaxkenusi. Taxoit addext xapakrepeH a1 CO, HUTpUTa HATpPHUs, AHWIMHA,
IMaHU0B, HUTPUJIOB, a3uioB u Jp. (B.B. KycTtos, 1975).

OnHOBpEMEHHOE C PpagualKel BO3JACHCTBUE BPEIHBIX BELIECTB, KOTOPHIE
OTHOCATCS K TPYIIeE CYIb(OruApUIbHBIX S0B HA00OPOT, MPUBOJAUT K YCHIICHHUIO
paguoOuosoruueckoro  ddgdexkra. K  ymemy  Takmx  SA0B  OTHOCSATCS
PaIUOCCHCUOMIM3UPYIOMKE  SABI: PTYyTh M €€  COCOUHCHHUSA, IEePEKHCh
METHJIDTUIIKETOHA, (OPMaIIbJIETH/I, AKPUIIOBAsI KUCIIOTAa U JIP.
duznyeckas Harpy3ka. /[annas npobiiema paccMaTpUBaETCS B TPEX HANPABIICHUSX:

1). Brmusinue puznueckoit Harpy3ku Ha IEUCTBUE 5/10B

2). BiustHue s10B Ha CIOCOOHOCTH BBITIOJIHATH (PU3UIECKYIO HATPY3KY

3). BmnusiHue TpeHUPOBKU (PU3UUECKMMHU HArpy3kaMu Ha YCTOWYMBOCTH

OpraHU3MaK sAaaM.
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YenoBek, COMPUKACASICh C MPOMBIIIICHHBIMH 51/ITaMH, BHITIOJIHSET OJHOBP EMEHHO
duznyeckyro padoty. Ouznueckas Harpy3ka 0Ka3blBaeT MOIITHOE BIMSIHHE HA YCIOBUS
NOCTYIUICHHS, pacTpeeNieHns, MPEBPaIleHUsT U BBIACICHUS 0B, HA BCE TCUCHUE
MHTOKCHKAIIUY.

Junamuueckue  ¢usuueckue Hacpy3Ku  aKTUBU3UPYIOT  JBIXaHUE W
KpOBOOOpAIlEHNe, YCWIMBAIOT AaKTUBHOCTh  HEUPOTYMOPAIbHOW  PEryIAlnU
opranu3ma, pepMEHTATUBHBIE IPOIIECCHI, 0OMEH BEIIECTB B IIEIIOM.

VBenmuueHne JeroYyHOM BEHTWISIUN YBEIMYHBAECT OMACHOCTh OTPABIICHUS.
VYBenmmueHrne CKOpOCTH KPOBOTOKA CIIOCOOCTBYET OBICTPOMY pacIpeleleHuo si/1a B
opranu3me. [loBbilieHne (yHKIUW TEYEHH, Keie3 BHYTPEHHEH CEKpelrH, HePBHOM
CUCTEMBI, JeNlaeT uX 00Jiee JOCTYTHBIMU ACHCTBHIO S/IOB.

WNuteHcupukanyss OKUCIMTENBLHBIX MPOIECCOB MPUBOAUT K  OBICTPOMY
HAKOIUICHUIO MPOJYKTOB OKHCJICHHSI, KOTOPBIE YacTo 00Jiee TOKCHYHBI, YEM CaM Sij.
bonee omacHbIMU Tpu (PU3MUECKOW HArpYy3KE CTAHOBSTCS SIJIBI, MPEMSTCTBYIOIINE
NOTPEOJICHUIO TKaHSAMH KHCIIOPOJAa YrapHBIA Ta3, IMaHWIbl, HUTPUTHI, A3UIBI).
['unepemuss M TOTOOTHAEIEHUE CHOCOOCTBYET JydllleMy pacTBOPEHHI0O U 0oJee
OBICTPOM pe30pOIINH 51/10B UEPE3 KOKY.

duznueckas paboTa MOXKET BIUATh HE TOJILKO HA MHTEHCUBHOCTH ICUCTBUS 51]10B,
HO M Ha JIOKAIM3AlMIO TOBPEXKICHUS - TMape3bl W Mapajuyd NpU PTYTHOU U
CBHUHIIOBOM WMHTOKCHUKAIIMU PAa3BUBAIOTCS B TMEPBYIO O4YepeAb HAa HHTEHCUBHO
paboTarolieit pyke.

He wMenee BakHa mnpoOieMa OICHKH BIMSHUS TNPOMBIIDICHHBIX S0B Ha
paboTOCTIOCOOHOCTh OpraHu3ma. B GONBIIMHCTBE CIy4aeB OCTpas U XpOHUYECKAs
MHTOKCUKAIMSA CHIKAET paboTOCTIOCOOHOCTh. DTO MCCIIENOBAIN Ha KUBOTHBIX TIPH
JIEUCTBUM HMHCEKTULUAOB, AMAJIPUHA, CTHPOJa,  BUHWINPOMUOHATA, MOHO- H
IUXJIOPCTUPOIIA, TUMETUIIaMUHa, OyTUiIaleTara, yrapHoro raza, 0eH3uHa u Jip.

OpHako B psijie ONBITOB OB MOIYYEHBI U TPOTUBOIIOIOKHBIE PE3YIbTATHI — ST
MOBBIIIAT «PAOOTOCTIOCOOHOCThY» KHUBOTHBIX. DTO 00BsicHsaercs pazButuem CHIIC,

JJIA KOTOpPOTO XapaKTCpHO IIOBBIINICHUC YCTOﬁqHBOCTH OopraHnu3Ma K
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HEOJaronpusATHBIM BO3JICHCTBHSIM, B TOM YHCJIE U K YTOMJICHHIO TPU MBIIICTHOM
Harpy3ke. [Ipu nanpHeimem pazputnn natokcukanuu CHIIC cmensieTcst cHIKeHnEM
YCTOWYMBOCTH OpraHu3Ma v paboTOCTIOCOOHOCTD A 1aeT.
3aMETHO WM3MEHSCTCS TSHKECTh HMHTOKCHKAIIUU TPOMBINUICHHBIMH SITAMH B

dbu3znuecku TpEeHHpOBaHHOM opraHuzMme, rae paszsuBaercs CHIIC, mnoBeimaromee
YCTOWYUBOCTH K si/1aM. « TpeHHpOBaHHBIS) )KUBOTHBIE 00JIee YCTOWIUBHI K J€HCTBUIO
3TaHOJNa, AWATWIOBOTO »Hdupa, xymopodopma, TpuxiopITHWIaMuHA. Duznyeckas
KyJIbTypa ¥ TMPOU3BOJICTBEHHAs] TUMHACTUKA SIBJIIFOTCS BaXHOW COCTAaBHOW 4YaCThIO
MEpPOTIPHSITHH 1O MPOPHIIAKTHKE PO (HECCHOHATHHBIX MHTOKCHUKAITUH.
Intanue. KonmuecTBEHHBIN M Ka4e€CTBEHHBIN MEe(UITUT MUTAHUS TUIOXO CKa3bIBACTC S
Ha TeuyeHHe UHTOKcUKammu. C TMOMOIIbIO THTaHHWS MOKHO BO3JEWCTBOBATH Ha
KpOBOOOpAIIICHNE W BBIJICTICHUE SIJIOB IIyTeM BBEICHUS B PAllMOH PA3JIMYHBIX BUIOB
ITUIIM ¥ TTUIIEBBIX T00aBOK.
Bomnpocsl a1j1 caMonIpoBepKu:

1. Toxcuaeckwmii 3pPexT mpu KOMOMHHPOBAHHOM BO3/ICHCTBUH BPETHBIX BEIICCTB?

2. Tokcuyeckuii 3¢h@deKT TpH COBMECTHOM BO3JACUCTBHM XUMHUYECKUX U

duznyeckux pakTopoB?

I'TABA 5. OCHOBbBI TOKCUKOKHUHETHUKH
5.1. IlonsiTHe 0 TOKCUKOKHHeTHKe. BO31€iCTBUE MOCTYNUBILIETO B OPraHu3M si1a
BO3HUKAET TOJBKO TOTJa, KOrJa s/ B3aUMOJCHCTBYET C pelentopom (Touka
npwioxeHus). Pa3Hbple Aabl  B3aMMOJEHCTBYIOT C pPa3HbBIMU  peELENTOpaMHu.
Penenrropamu MoryT OBITE (hepmermobi, NERCTBUE KOTOPBIX OJIOKHPYETCS TOKCHHAMM,
nYmu npo8e0eHUs] HEPEHbIX UMNYIbCO8, YUACMKU MeMOpaH Klemok, € KOTOPbIMU
B3aMMOJICUCTBYIOT MOJIEKYJIbI BPEIHBIX BEUIECTB, Hapylas IPOHUIAEMOCTh
MeMOpaHbl. Y HEKOTOPHIX SIIOB €CTh HECKOJIBKO TOYEK MPUIIOKEHUS, T.€. OHU MOTYT
B3aMMOJICUCTBOBATh C HECKOJBKMMHM BHJIAMM PELUENTOPOB, IOITOMY 4YacTo
Ha0JII0JaeTcsl TOMUMO OCHOBHOTO 3(dekta u nodouHbiil. Tokcuueckuil >3pdext

MOJIyd9acTCA TOJILKO TOT A4, KOrJa s1/ia B OPpTaHU3MC HC CJIMIIIKOM MaJlo. Ecau ero mano .
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OTpaBJieHUS TMOO HET, MO0 OHO HE 3aMETHO (ITPH BBIKYPUBAHUU OJTHOUW CUTAPETHI B
kpoBb noctynaer CO, HO €ro CiIMIIKOM Majuo, 4TOObl BBI3BaTb OTPaBJICHUE B
pe3yibTare 00pa3zoBaHus KAPpOOKCUTEMOTI00MHA).

PazoBbeTcst oTpaBiieHNe WK HET, KAKOBA OYIET CTENICHb M BPEMS €T0 MPOSBICHUS
3aBHCHUT OT TOT'O YTO M C KAKOW CKOPOCTHIO OYIET POUCXOIUTH C S7I0M B OpTaHU3ME.
YacTo 3TH poIIeCChl HA3BIBAIOT « CYObOOIU 510d 8 OP2AHUBME).

Tokcukokunemuka (2peu. toxicon- so0, kinetikos — oeuowcenue) — 310 pazmen
TOKCHKOJIOTHH, M3y4YalOIIUi MPOIIECCHI MPOXOKICHUS SII0B YEPE3 OPTaHU3M, BKITFOUAs
MPOIIECCHI MX MOCTYIUICHUS, pacTipeieIeHNs, MeTaboIM3Ma U IKCKPEIIUs.

[IpoMbInieHHas TOKCUKOJIOTHS HMMEET [eN0 C SAaMH, IOCTYMAIOUMMUA U3
BHEIIIHEW Cpe/ibl MPEUMYIIeCTBEHHO Yepe3 JIETKUE, MEHbIIE Yepe3 KOXKY U uepe3 poT.
WNHransgimoHHbIi TyTh TMOCTYIUICHHUS, YacTO pACTSHYTBHIH BO BpPEMEHH, WIrpaeT
CYIIECTBEHHYIO  pOJIb JUII  pa3BuUTUsA  Tokcuueckoro addekra. I[loatomy
TOKCHKOKHWHETHKA IIPOMBIIIIICHHBIX SJI0B U3y4aeT IMOCTYIUICHUE BEIIECTB B OPTaHU3 M,
a TaK)Ke M3y4aeT MpoUEeCChl B3aUMOJCHUCTBUSA S/10B € peluentopaMu. boibon 4ac Th 1o
TOKCUKOKWHETHKH  SBJISCTCS  UCCIIEIOBAHME  3aKOHOMEPHOCTEM  MPOTEKaHHS
TOKCUYECKUX IPPEKTOB BO BpEMEHH.

[locTymienne B OpraHW3M YYKEPOJHBIX XHMHUYECKHX COCAWHEHMH, WX
pacrpezeneHre MeX 1y OpraHaMy M TKaHSIMH U TTOCJICTYIOIIEEe BIICTICHUE B OCHOBHOM
MPOUCXOIUT MO 3aKoHaM TUPHY3UU.

Huddysust - MenaeHHoe MPOHUKHOBEHHUE MOJIEKYJI OJIHOTO BEIIeCTBa B JIPYroe,
00YCJIOBJICHHOE TEIUIOBBIM JABMKCHUEM MOJICKYJ B HAIPABJICHUU TaICHUSI TPAIUCHTA

KOHLIECHTPAIWH.

5.2. MexaHu3mbl NPOHMKHOBEHHS SIOBUTBHIX BelleCTB depe3 OmomemOpaHy.
[locTynnenue, pacnpeneneHue, METadOJM3M U BBIJCICHUE YYXEPOIHBIX s
OpraHu3Ma BelecTB TpeOyeT X MPOHUKHOBEHUS Yepe3 psJl OMOJIOTUYECKUX MEMOPaH.
Bce memOpanbl uMeroT cxogHOE cTpoeHue M (QyHKuuu. MemOpaHa nmeer 3 cios:

OenKOBbIN, TUMUIHBIA U OenKOoBBIM. B MemMOpaHax CyIiecTBYIOT MUKPOCKOIIUYECKHUE
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nopsl. MeMOpaHbl ¥ MOPHI UMEIOT OTIpeiesieHHbIE -3apsiibl. [lepeHoc BemecTB uepes
MeMOpaHbl MOET OBbITh MACCUBHBIM M AaKTUBHBIM. JIJis akTUBHOrO TiepeHoca
HeoOXoAMMa 3Heprusi, Kotopasi oOpazyercsi B pe3yibTare 0OMeHa BEILECTB B CaMOil
MeMOpane. [laccuBHBIN MepeHOC XapaKTEpeH JJIs BEIIECTB, PACTBOPUMBIX B JIMITHIAX
(6en3uH, aretoH, 3¢up). B ocHOBe 3TOTO TIpoOIIECCa JSKUT MeXaHu3M Auddy3uu mo
rpagueHTy KoHIeHTpanuii. [laccuBHBIN IepeHoC 6€3 3aTpaT SHEPTUH OCYIIECTBIISACTC 5
TaKKe BEIIECTBAMH, Pa3Mep MOJIEKYJI KOTOPBIX MEHBIIIE BETUIHHBI TIOP. DTOT MPOIIECC
paccmarpuBaeTcs Kak (priIbTparus.

AKTUBHBIH  TIEpeHOC  oOecreyuBaeT TPOHUKHOBEHHUE 4Yepe3  MeMOpaHBbI
HEPACTBOPUMBIX B JIMMHUAaX BEHIECTB. DTOT MPOIECC OCYIIECTBISAETCS C MOMOIIBIO
(dbepMeHTOB, KOTOpbIe 00pa3yloT BPEMEHHBIE KOMIUIEKCHl C TPaHCIIOPTUPYEMbIMU
sSJaMu TIEPEHOCSAT HX MPOTHB TpaJveHTa KOHIeHTpauui. K TakuMm BemiecTBam
OTHOCSITCS P OMBIIIIICHHBIC SIJTBI — 3JICKTPOJIMTHI M KaTHOHBI MetauioB (Na,* K, Mn2+,
Mg?*), KoTopble TPAaHCHIOPTUPYIOTCS uepe3 MeMOpaHy B BUaE (Poc(haTHBIX XENaToB,

6enkoBo-hocaTHBIX KOMITJICKCOB H T.J.

5.3. Ilyru mocTymjieHusi Si10B B OPraHu3M. BpIICIAIOT TpU OCHOBHBIX IIyTH
NOCTYIUICHUS  SIIOBUTBIX BEIIECTB B OPraHU3M YEJIOBEKA: HHIAILMOHHBIN,
MEPOPAITLHBIN U YPE3KOKHBIN.

a) WHT AISIUOHHBIA IYTh NOCTYIICHUS IPOMBIIUICHHBIX 0B B OpPraHu3M

BcacreiBanme siTOBUTBHIX COCIUHEHUN 4epe3 JBIXATeIbHYI) CUCTEMY OTHOCHUTCS K
HanOoJiee OBICTPOMY ITyTH MOCTYIDICHUS B OpraHu3M (00JbIIas MOBEPXHOCTD JITKUX
100-120 m? , HeTIpepBIBHBIN KPOBOTOK MO JIETOYHBIM KaHILIIPaM).

B nepByto ouepens depes Jerkue NPOHUKAIOT BEIIECTBA XOPOILIO PACTBOPUMBIE B
xupax. JAuddynaupys dgepe3 anbBEOJSIPHO-KAMWUIIPHYI0O MEMOpaHy TOJIIMHON
0k0J10 0,8 MKM (MUKPOMETP ), OTJIEISIIOLLYIO0 BO3IYIIHYIO CPEAY OT KPOBSIHOTO pyciia,
MOJIEKYJIbI SII0B KpAaTYalIIMM IIyTeM MPOHUKAIOT B Majblil KPYT KpOBOOOpaIleHus, 1
3aTeM, MUHYS T€4EHb, Yepe3 CEepAlle TOCTUTAIOT KPOBEHOCHBIX COCYAOB OOJBIIOTO

Kpyra., a OT TyJia BO BCE OpTaHbl U TKaHU.
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Bnpixanue razoB u mapoB. BcackiBaHuE J€Ty4MX COEIUHEHUN MPOUCXOJUT YKE
JaCTUYHO B BEPXHHUX JbIXxaTeiabHbIX nyTsax U tpaxee (HF, HCI, SO,, aneransaerum —
pazapaxarolye BeecTBa; STUIOBBIN CIUPT, allETOH — JICTY4YHE HE DJICKTPOJIUTHI).

BcackiBanue razoo6pa3zHbiX U mapooOpa3HbIX HE AJIEKTPOJUTOB OCYIIECTBIIACTCS
110 3aKOHY MpocToi Tudy3un B HanIpaBICHUH TaICHHS TPaeHTa KOHIICHTpauH (13
0oJiee KOHIIGHTPUPOBAHHOTO B MeHee). TakuMm o0pa3oM, MOCTYIMAalOT M3 BO3ayXa
YTIIEBOIOPO/IbI, TAIOTEHOYTIIEBOAOPOIbI, CTUPTHI, SXQUPHI U T. .

[Ipu BABIXaHUU MOCTOSIHHOW KOHILIEHTPAIMU COJAEp>KaHUE si/1a B KPOBU CHayasa
OBICTPO HapacTaeT, a 3aTeM OCTAHABJIMBACTCS HA OJHOM ypoBHE. [Ipu HachllieHUN
OpraHu3ma sijoM MOTJIOIIEHUE €ro CYIIECTBEHHO 3aMeIJISICTCS.

[IpenenbHOE conaepkaHue sila B KPOBU 3aBUCUT OT €ro (PU3UKO-XUMUYECKUX
CBOMCTB, Hampumep, ruApoPmIbHOCTU (KOA(DPUIIMEHT pacTBOPUMOCTH BEIIECTBA B
BoJ1¢). Uem GosbInie TuapodUIbHOCTD TAPOB, TEM OOJIBIIE /12 U3 BO3/1yXa MOCTYMAET B
KPOBb.

dusnueckass Harpy3ka, MHTCHCHBHOE JIbIXaHHWE M KPOBOOOpAIlEHHE YCHIMBAET
MOCTYIUICHUE U 33JIEPKKY COCTMHEHUI B OpraHU3Me, MOCTYNAIOIMX UHTAISIIIUO HHBIM
yTEM.

Bnbixanue aspososield (IbUIM, ABIMBI, TYMaHbl): TIbUIb MUHEpaJibHas (KBapleBas,
CUJIMKATHAs, YTOJIbHAA), MbUIb METAUIMYECKas, MbUIb WIA JbIM OKUCJIOB METAJUIOB,
MHOTHE OpTaHuYeCKHUE a3P030JIH.

Adpo30JI — CMECh 4YacTHWIl pa3Horo pasmepa. [Ipu momamaHum a’po3ojieil B
JIbIXaTeIbHBIC MTyTH MPOUCXOIUT UX 33JIepKKa. ITO 3aBUCUT OT (DU3UKO -XUMHUECKUX
CBOMCTB a3p030JIs: pa3Mep 4acTHlIl, uX popma, THTPOCKOIMMIHOCTb, 3apsjl, AKTHBHOCTH
MOBEPXHOCTH.

YacTuist pazmepoM 10 MKM (MEKpOMETP ) OCEIAIOT MOJTHOCTHIO B HOCOBBIX X01aX U
HOCOTJIOTKE, BEMYMHOU 70 10 MKM B BEpXHMX JbIXaTENbHBIX MyTAX, [-2 MKM - B
aJIbBEOJIAX.

B npouecce camoouuIneHus AbIXaTeIbHBIX MYyTEH, OCEBIIUE YACTHUIIBI BMECTE CO

CJIM3bIO IPOABUT AOTCA BBEPX U IIOCTCIICHHO YAAJLAKOTCA U3 OpTraHHU3Ma. OI[H&KO, cCJIn
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TOKCHYHBIN a3p030J1b XOPOIIIO BOJOPACTBOPUM, TO BCACBIBAHUE MOXKET P OUCXOAUTh
[0 BCEH [UIMHE JbIXaTelibHbIX nOyreh. HekoTropoe KOIMYecTBO — a3po30Js
BbIOpAchIBACTCSl HAPYXKY U3 AbIXaTEIbHBIX IMyTEW, 3HAUUTEIbHAs 4acTb BMECTE CO
cimoHo u3 roTku nonanaet B KKT.

OuulieHre IbIXaTeNbHBIX MyTeH OT MapOB METAIOB MPOUCXOIUT B JBE cTaauu. B
NIEPBOM CTAIMU METAUTBI OBICTPO B T€UEHUE 24 4acOB yAISIOTCSA 10 OpOHXHATBHOMY
J€pEBY MepUATeIbHbIM S3MHUTEINMEM. Bo BTOpOW CTaiuM METAUIbl MEIJIEHHO OT
HECKOJIbKAX JHEW J10 MHOTHMX MECSLEB YAAISIOTCS W3 aIbBEOJSIPHOM OOJACTH.
VYIIbTpaMUKPOCKONIMYECKUE YacCTHUIBl METaula, HAaXOAsIIMecs B  albBeoJiax
I OYHIUPYIOT uYepe3 albBEOJSIPHYI0 MEMOpaHy B KPOBEHOCHOE PYCJIO IyTeM
nupdy3un wim TpaHcnopTa B GopMe KOUTOUI0B U OEIKOBBIX KOMIUIEKCOB.

6) MMOCTYIJICHUE TPOMBIIIISHHBIX s1710B B KpoBb 13 JKKT

C oTpaByieHHOM NUILEN, BOJOM, a TAKKE B «YHUCTOM BHJI€» TOKCUYHBIE BEILIECTBA
BCACBIBAIOTCSI B KPOBb YEpE3 CIM3UCTbIE OOOJIOUKU IMOJIOCTH PTa, XKEIyJIKa U
KHUILIEYHUKA. DBOJIBIIMHCTBO W3 HHUX BCACBIBAETCS B AIUTEIHAIbHBIE KIETKA
NUILEBAPUTENLHOTO TPAKTA U J1ajiee B KPOBb [0 MEXaHU3MY NMpocToil nuddy3uu.

Benymum ¢akropoM NMpOHUKHOBEHHS SJ10B BO BHYTPEHHUE CpEAbl OpraHu3Ma
SBJISICTCS X PACTBOPUMOCTD B KUPaAX U CTENEHb JUCCOLNALNN S10B.

JKupoHepacTBOpUMBIE TOKCHYHBIE BEIECTBA IMPOHUKAKOT 4YEPE3 KIECTOYHBIE
MEMOpaHbl CIM3UCTBIX OO0OJIOYEK JKEeTyJKa M KHUIICYHUKAa [0 [opaM WIu
npocTpaHcTBaM Mexay MmemOpaHamu. Toxom kpoBu u3 KKT TokcuyHbIe BeliecTBa
JOCTABJISIIOTCS B [IEYE€Hb — OPTaH, BBITIOIHSIONINNA OapbepHYIO (PYHKIIUIO.

HekoToppble s1bl MOTYT BCAacChIBAThCSI B KPOBb YK€ M3 MOJIOCTH pTa, Ojaroaaps
nuddy3un. [Ipu 3ToM MUHYETCS BIUSHHIE MUIIEBAPUTEIHHBIX COKOB, META00IM3M si/1a
B [I€YCHHU, YTO YBEMUMUBAET TOKCcHYeckui apdext. 3 nmonoctu pra BcachiBaloTCA BCE
KHUPOPACTBOPUMBIE BEIIECTBA, PEHOJIbI, HEKOTOPHIE COH (LIUAHUTIBI).

[Ipy BcaceiBaHMM U3 JKEMyAKa KUCJAs Cpena JKEIyJOYHOrO COKa MOKET
CIoco0CTBOBATh, & MOXKET U 3aTPYAHITh pe30pO1uio saa. M3 xkemynka BCachlBatOTCS

BCC JKHUPOPACTBOPHUMBIC BCHICCTBA M HOHU3UPOBAHHBLIC MOJICKYJIbBI OPraHUYCCKHX
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BenlecTB nmyteM Aud¢y3un. Ho KUCIOThI 1 OCHOBaHMS B YKEIyJIKE HE BCAChIBAIOTCS,
TaK KaKk OHU BBICOKOMOHU3UPOBAHBI.

B xenyake Bo3MOkHA (GUIbTpalUsi METAIUIOB Y€pe3 MOPhI KIETOUHON MEMOpAaHBI.
[pu 3TOM MeTaluThl MEHSIOT CBOYO hopmy: Fe2t = Fed*, nepactBopumsbie hopmbl PD -
—> B 0oJice pacTBOPUMBIE.

B ocHOBHOM BcachIBaHME 7JOBUTHIX TPOMBIIUICHHBIX COSAMHEHUIN MPOUCXOIUT U3
KKT B TonkoMm kumednnke. Hekotopsie Tokcudeckue Bemectsa (Cu, ypas-U, pTyTs),
NOBpEXKAasi SNHUTENUN KHILIEYHUKA, HapyIIaloT BcackiBaHue. KUpopacTBOpHUMBIE
BEIIECTBA BCACBHIBAIOTCS Xopomio mnyreM auddysun. BcackiBaHue opraHMyecKux
ANEKTPOJIUTOB CBS3aHO CO CTENEHbIO MX HOHU3aUU. CrraboKHUCIbIE U C1a0O0IIEI0YHbIE
BEIIECTBA BCACBHIBAIOTCA B TOHKOM KHILIEYHUKE, B TO BpPEMsl KaK CHUJIbHBIE KHUCJIOTHI
BCACBIBAIOTCS MEJIEHHO, 00pa3yst KOMIUIEKCHI C KUIIEYHOM CIIM3BIO.

BcacrsiBanue 060JIbIIMHCTBA METALIOB MPOUCXOIUT IIYTEM aKTUBHOTO TPAHCIIOPTA,
00ecTieurBalONIEr0 TMOCTYIUICHWE MUTATEIbHBIX BEHIECTB B KpoBb. Xpom-Cr,
Maprasell, IIMHK — BCAChIBAIOTCS B MOIB3/I0LIHOM KHUIIIKE; XKene30, koOanbT-Co, Menb,
pPTYTh, TaUMi, cypbma — B Tomied. lllenounble mMeramibl BCachIBalOTCS OBICTPO.
[enouno3emenbabie MeTaIbl (Ca, Sr, Ba) BcackiBatoTces B KpoBb B KomuecTse 20-60
%, 00pa3zysi HEpaCTBOPUMBIE KOMIUIEKCHI ¢ ocdaramu, I B BUIE THIPOOKHCEM.
TpynHO BcachIBalOTCA MPOYHBIE KOMIUIEKCHI C O€nKamu, KOTOpbIE 0Opa3yroT
penko3eMenbHbIe MeTalutbl (11e3uii-CS, nanran-La, urrpuii-Y).

B) HOCTVYIUICHUC ITPOMBINUICHHBIX AT0B Y€PEC3 KOXKY

Posp koM Kak MecTa pe3opO1uu (BcachIBaHUE B KPOBb) SIZIOBUTHIX BEIIECTB HA
NPOM3BOJACTBE UMeeT Oosbinoe 3HaueHne. CKOpOCTh MPOHUKHOBEHUS SIOB uepes
HETIOBPEXKIEHHYIO KOXKY MPSAMO MPOMOPIMOHAIBHA UX PACTBOPUMOCTHU B JIMIUAX, &
JaTbHENIINM UX Tepexo] B KPOBb 3aBHCHUT OT CIIOCOOHOCTH PacTBOPSATHCS B BOJIE.
DTO OTHOCUTCS U K KUIKOCTSIM U K TBEPIBIM BELLIECTBAM U K Ta3aM.

CymiecTBYIOT TpH ITyTH IPOHUKHOBEHUS YEPE3 KOXKY Pa3IMUHbBIX BEIIECTB:

1. ugepe3snuaepmuc

2. depe3 BOJIOCSHBIC (DOJUTUKYIIbI
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3. depe3 BEIBOIHBIE MPOTOKH CATTHbHBIX JKEeNe3
UYepes osmmumepMuc OBICTPO MPOXOMSIT Ta3bl W PACTBOPUMBIC B IKHPaAX

opraHnyeckue BemiecTBa. ['a3pl Moryr mauddyHIHpOBaTh Yepe3 KOXY Kak depes
uHepTHyI0 MeMOpany (HCN - cuibHO Jietydas sxuakocts, CO2, CO, H2S).

3areM BpeAHBIC BCINECTBA IEPEXOAAT M3 JEepMbl B KpoBb. Ecim ¢usuko-
XAMHWYECKAE CBOWCTBA BEIIECTB COYETAOTCS C WX BBICOKOW TOKCHYHOCTBIO, TO
OTIACHOCTh TSDKEJIBIX YPE3KOIKHBIX OTPABJICHUI 3HAYMTEILHO Bo3pactaer. Ha mepBom
MECTE€ TI0O CIIOCOOHOCTH TIPOHHMKATh dYepe3 KOXKYy CTOST apOMaTHYECKUE
HUTPOYTJICBOJAOPO/IbI, XJOPHUPOBAHHBIE YIJICBOJOPOJBI, METAUIOOPTaHUYECKHUE
coequnennsi, POCp1. Coli MHOTHX METAIOB, COSIUHSSICH C KUPHBIMH KUCIIOTAMH
KUPOBOTO CJIOS KOXKH, TIPEBPAINAIOTCS B KUPOPACTBOPUMBIC COCIUHEHUS U JIETKO
NPOHUKAIOT 4Yepe3 OapbepHBIN cloN smuaepmuca (pTyTh, TAUIMHA, CBUHEI, OJIOBO,
Me/Ib, MBIIILSK U JIP.).

MexaHrdecKue TTOBPEKICHHUS KOXKH (CCaJMHBI, IapaliHbI, PaHbl), TCPMUUCCKUE U
XAMHAYECKHUE OXKOTH CIIOCOOCTBYIOT TPOHHKHOBEHUIO TOKCHYECKHUX BEIIECTB B

OPTaHMU3M.

5.4. Tpancnopt s10B B opranu3Me. He3zaBucMMO OT NIyTHM NPOHHUKHOBEHHS B
OpPTaHM3M TOKCUYECKHE BELIECTBA ONIA/IAt0T B TOK KPOBU. J[JI1 MHOTHX 4YKEPO THBIX
COEAMHEHMI XapaKkTepHa CBA3b ¢ OeNKaMH I1a3Mbl (IbOyMuHamMm). Mexny OenkoM u
TOKCHUYHBIM BEIIECTBOM MOTYT OOpa30BbIBAThCSI HMOHHBIE, BOJIOPOJHBIE CBSI3U U
BaHIEPBAILCOBBI CHIIbI. JIF0OObIE MOCTYNUBIINE B KPOBH METAILIHI (KPOME IIEIOYHBIX)
00pa3yroT COCTMHEHMS C OCTKaMH — alTbO yMHUHAMMU.

Hexotopsie MeTayuibl 1 HEMETAUIBI MIEPEHOCSTCS MO0 KPOBOTOKY JPUTPOLIUTAMH.
Hanpumep, 90 % Mblibsika M CBUHIIA TUPKYIUPYET B OPTaHU3ME B IPUTPOIUTAX.

TokcuuHBIE BEMIECTBA HE JIEKTPOJIUTHI YaCTUYHO PACTBOPSIOTCSA B IJIa3M€E KPOBH,
a YaCTUYHO IPOHUKAIOT B APUTPOLIUTHI, II€ COPOUPYIOTCS HA MOJIEKYJIE TEMOTIIOOMHA.

Tpancnopm uepe3 cemamo-suyeghanuueckuil u niayeHmaphwvili 6apvepsvi. ITO

CTPYKTYPBbI, KOTOPBIE HAXOISITCSI HA TPAHUIIE KPOBEHOCHOT' O PyCJIa, C OJTHOM CTOPOHBI,
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u HHC m marepuHCKMM IUIOAOM — ¢ Apyrou. Pe3ynbrar AeMCTBHS SI10B 3aBUCUT OT
CIOCOOHOCTY POHUKATh Yepe3 OapbepHbIE CTPYKTYPHI.

Huddysus uepes 3Tu 0apbepbl MOKET MPOTEKATh B IBYX HANPaBJICHUSAX (B IPSIMOM
1 00paTHOM).

XopoIllo MPOHUKAIOT Yepe3 IUIALEHTY M reMaTosHuehaIndecKuili 6apbep myTeM
npocToil Auddy3un KUPOPACTBOPUMBIE HE DJICKTPOJMUTHI C HU3KUM MOJICKYJISIPHBIM
BECOM (CIIUPTHI, HAPKOTUIECKUE CPEICTRA).

MennenHoe NPOHUKHOBEHHE B TOJIOBHOM M CHMHHOW MO3T XapakTepHO I
KaTUOHOB U aHUOHOB MeTawioB. Hekotopeie Meramibl (PTyTh, MapraHell, CEJeH)
OPOHUKAIOT Yepe3 IUIALEHTY U 0OHApYKUBAIOTCS B IIOJIE.

[noxo u MemsieHHO TPOXOAAT (pU3MONOTrHUYecKue Oapbepbl HOHU3UPOBAHHBIE HE

QJICKTPOJIUTHI, CUJIBHBIC JICKTPOJUTHI, KOJUIONIHBIC PACTBOPHLI.

5.5. PacnpeneieHrne U JeNOHUPOBaHME 0B B OpraHuzMe. MajoakTHBHbIE HE
ANEKTPOJUTHI € BBICOKOW  JHUMO(PWILHOCTHIO  (OpraHUYecKHe  BEIIeCTBA)
HAKaTUIMBAIOTCSI BO BCEX OPraHax W TKaHsX. Jlunoguibnocms — 3TO CIOCOOHOCTH
PacTBOPSATHCS B )KUPAX.

JIJis MHOTHX >KHPOPACTBOPHUMBIX BEIIECTB KUPOBAasi TKAHb SIBIISIETCS OCHOBHBIM
JIeNo, YACp)KUBAIOIMUM 7 B OoJjiee BBICOKOW KOHIIGHTpAaIlMM B TeUeHHE OoJiee
JUTATETIbHOTO BPEMEHH, YeM JIPYTHE OPTaHbl (3KENThI KOCTHBIM MO3T, CEMCHHHKH,
10 TKOKHAsI J)KUPOBas KJIeTIaTKa, HEPBHAS TKAHb ).

JUIMTEIILHOCTh COXPaHCHHS SIIOB B KHPOBOM JIEHO ONpEIesieTcss X (U3HKO -
XUMHUYECKUMHU CBOMCTBaMHU (IunouibHOCTHIO). HarpuMmep, BbIBeIeHUE U3 KUPOBOH
TKaHU TIOJOIBITHBIX JKMBOTHBIX OC€H30JIa MpOHMCXOoauT B TeueHme 30-48 wacoB, a
uHcekTurua 1T coxpaHseTcss MHOTHE MECSIIBI M3-3a BEICOKOM JIUITO PHIIBHOCTH.

Oprannyueckue BeIecTBA, HAPUMEP, apOMATUYECKHE YrieBOJOpObl (OEH301,
TOJIyOJI, KCWJION U 1Ip); dochopopraHnyeckue BemecTsa (MeTuHuTpodoc, praiodoc,
Mepkanrodoc, xinopodoc, meradoc, tpuxiopmeradoc, kapodbodoc, dochamun),

PTYTBOPTaHUYECKHE BEIIECTBA (IPaHO3aH, MEPKypaH, TepMe3aH, XJIOP(EHOJIPTYTh,
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dypaszunoi), XJIOpOpPraHUYECKUE COEAUHEHUsS (TeKCaxJopaH, AaJJApPHH, TenTaxyiop,
XJIOPUHIAH, XJIOP(EH, XJIOPTEH, TeKCaxJIOpOEH301), XJIOPUPOBAHHBIE YIIIEBOIOPOIbI
(YETBIPEXXJIOPUCTBIN  YIJIEpOJ,  JOUXJOPITaH,  TETPAxXJIOPATaH,  XJIOPITaH,
TPUXJIOPITUWIEH) W TETPASTWICBUHEL PACHPEENAOTCS M HAKAIUIMBAIOTCA BO
BHYTPEHHUX OpraHax, TJIaBHBIM 0Opa3oM B JIMIOCOJEPKAIIUX TKaHAX, BKIIOUYAs
HEHTPaIbHYIO U NepudepruuecKyro HEPBHYIO CUCTEMY.

.MeTtanel HakarMBaKOTCS B TeX TKAHAX, TJ€ OHU B HOPME COJIEpIKATCS Kak
MHUKPODJIEMEHTBI, a TaKXKe B OpraHax, I'/ie¢ MHTEHCUBHBIM OOMEH BellecTB (IIE€4EHb,
MOYKH, YHIOKPUHHBIE )KEJIE3bl, HEPBHASI CUCTEMA).

Caunery (Pb), pryrs (HQ), kanmuii (Cd), 6epwuuii (Be), Mapraner; (Mn), Xpom
(Cr) HakamnMBarOTCS NPEUMYIIECTBEHHO B KOCTSX B BUJE HEPACTBOPHUMBIX COJIEH,
HEpBHOM cHUCTEMe, BHYTPEHHMX OpraHax (Me4eHb, IMOYKH, JIETKHE) B CBA3U CO
crienquUYecKUM CpOJICTBOM Metaiia ¢ SH-rpynmamu TkaHel, a Takke B BOJOCax.
MHorue TsKenble MeTaulbl (PUKCUPYIOTCS Ha KJIETOUYHOM MeMmOpaHe, Hapylias ee
KU3ZHENEATEITbHOCTb.

Mertannbl, 06pa3yroIye NpOYHbIe CBSI3H C KalbIleM U (oc(popoM, HaKaIIMBAIOTCS
NPEUMYIIIECTBEHHO B KOCTHOW TKaHu: pyoummii (Rb), 6epwmmii (Be), 6apwuii (Ba),
ypan (U), Topwii (Th).

TpynHopacTBOpUMBIE peNKO3eMeNbHbIC AyeMeHThl: JanTaH (La), uepuit (Ce),
tepOuii (Th) u T.;1. 3amepKUBAIOTCS B MEUYCHH, CEIC3CHKE, KOCTHOM MO3re B (hopme
rpy0OaUCTIEPCHBIX KOJUTOUI0B.

HekoTopbie MeTa/uisl paBHOMEPHO pacTpeaeisiioTest BO Bcex opranax: xpom (Cr),

Banazauii (V), mapraunen (Mn), ko6ansT (C0), Hukesb (Ni), Mbiibsik (AS), cenex (Se).

5.6. IlpeBpalueHus AA0BUTHIX BellleCTB B opranusme. [Iponukaromnme B opranusm
bl KaK M JAPYrue KCEHOOMOTHKH (Uy>KEpOJHBbIE BEIECTBA), MOTYT MOJBEPrarhCs
pa3HOOOpa3HbIM  OMOXMMHUYECKMM  MpeBpaumieHusiM  (Ouotpancpopmaiuu), B

pe3yibTare 00pa3yroTcs MeHee TOKCUYHBIE BEIIECTBA (JIETOKCUKAIIMSI- HEUTpaJlu3aIus

sa7aa).
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buotpancopmanuss KCEHOOMOTHKOB — 3TO 3alllMTHAs PEaKIUs OpTaHU3Ma,
BbIpabOTaHHAs B MPOILECCE IBOJIOLMUM, COCTOAIAS B MHAKTUBALIMU (JETOKCHUKALIMN)
YyXXEpOJHbIX BEUIECTB B pe3yJjibTaTe MeTaboJau3Ma (3T0 COBOKYITHOCTH MPOLECCOB
npeBpalleHust BemecTB M 3Hepruu). Jlokamuzamuio OuoTpanchopMaiu 0B MBI
MOEM TaK K€ BUJICTh Ha HAIlIeM PUCYHKE.

Ho nemaio ciy4aeB ycuiieHHsI TOKCHUHOCTH 51/10B pu OnoTpanchopMalinm, a Tak
KE Y9acTh MOJIEKYI siia MOKET BBIAENSAETCSI 0€3 M3MEHEHUH WM BOOOIIE OCTaThCS B
HEM Ha JUIMTENbHBIA CPOK, (UKCUpPYSACHh OenkaMH IUTa3Mbl KPOBH U TKaHe. B
3aBUCHUMOCTH OT MPOYHOCTH KOMIUIEKCA «SAO—O0€N0K» JEHUCTBUE $S1a MOXKET
3aMeJISIThCS WM JK€ UCUYE3aTh COBCEM.

B HacTosiiiee Bpemsi yCTaHOBJIEHO, YTO OMOTpaHCpopmalus KCEHOOMOTHKOB
npotekaer B nedenu, JKKT, nerkux, moukax, KpoBH M MO MOCJEAHUM JaHHBIM B
JKUPOBOM TKaHU. HO riaBHOE 3HaUEHHUE 371€Ch UMEET M€UEHb. B neueHn JTIOKamm3yoTcs
(depMeHTHI KaTaTU3UPYIOIMe MeTaboIU3M UyKepOIHbIX BellecTB. DepMEHTHI €4 eHU
00J1a7af0T BEICOKUM CPOJACTBOM K Pa3JIMUHBIM UY>KEPOHBIM BEIIECTBAM. JTO 1aeT UM
BO3MOJKHOCTh BCTYNaTh B peEAKIUH OOE3BPEKUBAHUS MPAKTUYECKU C JHOOBIM
XUMHYECKUM COETMHEHUEM, ITOTIaBILIMM B OPTaHU3M.

B ocHoBe OuoTpanchopmayu TOKCUYHBIX BEHIECTB JIGKUT HECKOJIBKO THUIIOB
XUMHUYECKUX PEaKLUi, B pe3yJbTaTe KOTOPBIX MPOUCXOAUT NPUCOETUHEHNE WITH KE
otmierienne MeTwibHBIX (-CH3), anermwibabix (CH3COO-), kapOOKCUIBHBIX (-
COOH), ruapokcunsubix (-OH) paaukanoB (rpymm), a TakkKe aTroMOB CEpbl U
CEpOCOoaepKAIIUX IPYMITUPOBOK.

OcoOyto poib Cpeau MeXaHU3MOB OO0E3BPEXKHMBAHMS SIIOB WMIPACT PEaKIUs
cuHme3a WM KOHBIOTALMH, B pe3yJbTaTe KOTOpOW 0O0pa3yroTcsi HETOKCHUYHBIC
KOMIUIEKCBI — KOHblocambsl. Ilpy 3TOM B peakuusx KOHBIOTAIMM C SJaMu
B3aUMOIEHCTBYIOT MIFOKYPOHOBAs KUCJIOTA, [IUCTEUH, TJUINH, CEpHAA KUCIOTA U 1.

[lockonbKy JETOKCHKALMS SIJOBUTHIX BEIIECTB CBS3aHA C PAacXOJI0BaHUEM
BaXHBIX JJIS1 )KU3HEAEATEIILHO CTH BEILIECTB, TO Pa3BUBAETCS UX E(PULIUT B OpraHu3Me

" TIOABJEIFOTCA BTOPHUYHBIC 0O0JIE3HEHHBIE COCTOSHMS M3-3a HEXBATKH HGO6XOI[I/IMBIX
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MetabosmToB. Hanpumep, JeTOKCHKAIMS MHOTHX $1/T0B 3aBUCUT OT 3aM1acOB IIIMKOTEHA
B TIEUEHHW, T.K. U3 Hero ooOpazyercss IIOKypoHOBas Kkucjiorta. I[loatomy mnpu
NOCTYIUICHUH B OPTaHU3M HarpuMmep, 00IbIINX 103 0€H30IbHBIX TPOU3BOAHBIX PE3KO
CHIOKAETCS COJIepIKaHKE TTIMKOTEHA B IIEYEHNU — OCHOBHOTO PE3€pBa YTIIEBOI0B.

B GoJibIIMHCTBE CiTydaeB sI0BUTOE COSAMHEHUE ITOABEPTACTCSI MO CIISIOBATENLHBIM
npeBpamnicansM. HavanpHast ¢aza merabomm3mMa MOXKET YCHINTh WM OCJIA0UTh
TOKCUYHOCTh coefauHeHus. Hampumep, @OCwur B opraHuzMe MOABEPraroTcs
OKUCJIEHUI0O C oOpa3oBaHueM 0o0jieeé TOKCHYHBIX META0OJMTOB: OKTaMETHJII
npeBpamiaercsi B 0Oojee TOKCHUHBIA (ocopamumokcua, Tuodoc - go Ooiee
TOKCUYHOTO TAPAOKCOHA. 3aTo KOHEYHbIE MPOAYKTHI MeTaboJM3Ma MapaoKCOHa
(mapanutpodenon u naedTUIOBBIH 3hup (GochopHON KUCIOTHI) HE 00Jaaar0T
TOKCUYHOCTHIO.

HexoTtopsie s;10BUTHIE BEIIIECTBA MOTYT MpETEepIieBaTh MeTab0JIM3M O THOBPEMEHHO
0 HECKOJBKUM HampaplieHUsM. Hampumep 6er3071, KOTOPBIM MOJ00HO APYyruM
apoOMaTH4YeCKHUM YTIIeBO0PO/1aM, IIMPOKO UCIIOJIb3YETCs B KAUECTBE PACTBOPUTENS U
KaK MPOMEKYTOUHBIN MPOTYKT IIPU CUHTE3€ KpacuTeNel, IIacTMacce, JeKapcTB U.T. 1.,
TpaHcopMupyeTcs B OpraHiu3Me o TPEM HalpaBJICHUSAM C 00pa30BaHUEM TOKCUYHBIX
METa0O0JIMTOB: OKHCIIEHHE (THAPOKCUIMPOBaHNE) OCH30J1a B apOMaTUYECKUe CIIUPTHI,
oOpa3oBaHME KOHBIOraTOB M IIOJIHOE pa3pylIeHWE €ero MOJIEKYJbl (pa3phiB
apOMaTHYECKOT0 KOJIbIIa), KOTOPHIE BBLICISIOTCS Yepe3 MOYKH.

OnpeneneHHbIA  WMHTEpEC MPEICTABISET u3yueHue OuoTpaHchopMauu
TOKCUYHBIX METALIOB B OpraHu3Me. B oTimyne OT MHOTHX OPTaHUYECKUX BEIIECTB
METAUIBl U X COCAUHEHUSI B OPTaHU3ME MOTYT MHOTOKpPAaTHO MEHSITh CBOIO (popMmy,
MEHsSISl BQJICHTHOCTb W KHUCJIOTHBIA OCTaTOK. Meramibl OOJIbLIyI0 4acTh BpPEMEHH
npeObIBaHUsT B OpraHU3ME€ CYIIECTBYIOT B BHJE€ KOMIUIEKCOB € OelKkamMu H
HYKJICMHOBBIMH KHCJIOTaMU. MeTauibl TakkKe COSAUHSIOTCS C aKTUBHBIMU TPYIIIIAMH -
OH, -COOH (xap6okcunbnasi), -POsH (ruapodocdar), ITUMOHHONH KHUCIOTOM.

CYIHCCTBYGT CpOACTBO OTACIIbHBIX MCTAJITIOB C OeJIkaMy 1 aMHHOKHMCJIOTaMH.
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C aMUHOKHUCJIOTaMHU COCTHHSIOTCS TAKKE METAIIBI KaK PTYTh, ME/lb, [IMHK, HAKEIb,
CBHHEII, KOOANbT, KaMH, MapTaHell, MarHui, KaJbIMi, Oapuii MpeuMyIIecTBEHHO
gyepe3 -SH, -NH2 (amunorpymnma), -COOH (kapOokcuibHas rpymnma) u ap. TPYIIb,
YTO OTpeAeIAeT H30NPaATEIHLHOCTH UX OMOJIOTHUECKOTO ICHCTBUSI.

JlenoHMpOBaHKUE METAJUIOB B OPTaHU3ME POUCXOINUT TAK)KE B BUE KOMIUIEKCOB.

Meramibl ¢ NEPEMEHHOM  BAJICHTHOCTBHIO MOJBEPralOTCs B OpTraHU3ME
BOCCTAHOBIICHMIO W OKHCJICGHUIO, TIPH OTOM TIEPEXOJ B COCTOSIHUE HU3IICH
BaJICHTHOCTH OOBIYHO COTIPOBOXK/IACTCS YMEHbIIIEHUEM TOKCHYHOCTH MeTauioB: Cr+o
BOCCTaHaBIUBaeTCs A0 ManmoTokcmuyHoro Cr+3, xoTopblid OBICTPO yHmasieTcss U3
OpTaHM3Ma C MOMOIIbI0 BUHHOKAMEHHOW KUCIOTHI; V*° - 1o V*3; HO MbImbsak AS*®
BOCCTAHABIIMBACTCS B Opranusme 10 As*3— 60Jiee TOKCUIHOTO.

[lpuBencHHBIE MaTepual JHMIIb B OONMX 4YepTax JaeT NPEICTABICHHE O
npoireccax OnoTpaHcGopmarii TOKCUIHBIX BEIIECTB, OH MOKA3bIBAET, YTO OPTraHU3M
gyeoBeka o00JlajaeT MHOTUMH  3alllUTHBIMH ~ OMOXMMHYECKHUMH MEXaHH3MaMH,
MPEIOXPAHSAIONIMMU €r0 OT HETAaTUBHOTO BO3JCWUCTBUSL 3TUX BEUIECTB, MO KpAWHEH
Mepe - OT HEOOJBIINX J03.

M3ydenne merabosm3Ma MPOMBINUICHHBIX SI0B HWMEET HE TOJBKO Hay4YHBIN
WHTEPEC, HO SBJIICTCS BAXKHBIM M B TPAKTUYECKOM OTHOIIICHUH. 3HAHUS O MEXaHU3MaX
ouotpancopmany AI0B HUCIOJB3YIOTCS JJIsI aKTUBHOTO BMEIIATEIILCTBA B OTH
IPOIIECChl ¢ IENbI0 3aMEJICHUS WM YCKOPEHHUS O0Opa3oBaHMs KaKOIo-IH00
METa0O0MTa, YTO HCIOJB3YyeTcs IS NPO(GWIAKTUKH, JHArHOCTUKA W JICUCHUS

OTpaBJICHUS.

5.7. BblaesieHHe SIAOBUTBHIX BelIECTB M3 OpraHuzMa. Iyt u MexaHU3MBI
BBIJICJICHUA 1JOBUTBIX COEAMHEHNI PA3JIMYHBL: yepes Jierkue, nouku, JKKT, koxy.
Al 1 B©X METa0OJMTHI YacTO 3KCKPETUPYIOTCS (BBIBOIATCS) MO HECKOJIHKUAM
KaHaJlaM.
Boigenenre u3 opraHuzma 0B NPOUCXOJUT OOBIYHO B JIBYyX(ha3HO, a yalle u

TpexdazHo. B nepByto ouepenb yaaasitoTcs COSTUHEHUS, HAXOASIIUECS B HEU3MEHHOM
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BUJAC HUIIN c;1abo CBsA3aHHBIC C OMOJIOTHYECKUMU BemecTBaMu. Bo BTOPYIO O4YCPCAb
BBIBO JATCHA (I)paKI_II/ISI sa4a C OoJtee IPOYHbIMHU CBA3JIMH B OPTaHU3MC. B TpeTBeI\/’I (1)2136
OpraHU3M HNOKHAACT A U3 IMOCTOSHHBIX TKAHCBLIX ICIIO. da3zHOCTh OCBO60)KII€HI/DI
OpraHnU3Ma OT AA0B XapaKTCPHA JJISI HC SJICKTPOJIMTOB, UX METa0O0JINTOB 1 METAJIIOB.

BBI)IGJ'IGHI/IG qepcEe3 JICTKHC. boasnmnacTBO JICTYYHUX HC BJICKTPOJIMTOB BBLIACIISICTC

W3 OpraHu3Ma B HEU3MEHHOM BHJE C BBIJIBIXaMbIM BO31YyXOM. BrljeneHue
HAaYMHAETCS Cpa3y Ke MOCcJe MPeKpaIieHus: MOCTyIIeHus saa B opranu3M. C Hayana
BBIJICTICHUE Yepe3 JIETKUE HWJET HWHTEHCUBHEE, TaK KaK WJET BBIJCICHUE A4,
HAXOJIAIIEroCsl B KPOBHU. 3areéM BBIJEICHUE 3aTATMBACTCS TaK KaK OHO HJIET U3
JETIOHUPOBAHHO U )KUPOBOU TKAHHU.

Uepes nerkue MOTyT BBIACIATHCS TaKXKE U JIETYy4HE METa0OUThI, 00pa3yroIurecs
npu OuoTpandopMalM si1a; YIJEKUCIOTa U BOJA. JKCIEPUMEHTAIHHO OBLIO
JI0OKa3aHO, YTO VYIVIGKUCJBIM Ta3 sBIAETCS MeTaboJMTOM O€H30J1a, CTUPOJA,
xaopodopma, CCly, METHIIOBOTO CIIUPTA, STUICHTIIMKOJIA, (DeHoIa, alleTOHA.

BoigeneHue 4yepe3 MNOYKH  BBINOJIHSIETCS ABYMsI MCXaHU3MaAMMU: MaCCUBHOM

¢uIbTpanyeil 1 akTUBHBIM TPAHCIIOPTOM.

B pesynbTare maccuBHOM (QUIBTpAMU B IMOYEUHBIX KIyOOuykKax oOpasyercs
¢ubTpaTr, KOTOPBIM  COMOEPKUT HE  DICKTPOJUTHL.  Bbimenenue  neryuux
HEIJIEKTPOJIMTOB C MOYOW HE3HAUYMTEIbHO H3-3a BO3MOKHOCTHU NMPOHUKATh B JBYX
HaIpaBJICHUSIX: U3 KaHAJBIIEB B KPOBb U U3 KPOBU B KAHAIIBIIBI.

Hanpaenenne  maccuBHOW — KaHaimblieBOW — Jud@dy3ud  MOHU3UPOBAHHBIX
OpPTraHUYECKHUX 3JIEKTPOJIMTOB 3aBUCUT OT PH Mouu: ecim KaHablleBas Mouya OoJiee
HIIOYHAS, YeM IUIa3Ma, B MOUY JIETKO NMPOHHUKAIOT CJIa0ble OPTaHNYEeCKHE KUCIIOTHI,
€CIM peaKIus MO4YM 0oJjiee KHcias, 4eM KpPOBH, B MOUy AUDPYHIUPYIOT ciradbie
OpraHNYeCcKHe OCHOBAHMSI.

B mnoueuHbIXx KaHalbLaX CYHIECTBYIOT CHCTEMBI AKTUBHOTO TpaHCIOPTA JJIs
MOYEBOM KUCIIOTHI, XOJIMHA, TUCTAMHUHA U JIP. IPOYKTOB 0OMeHa BellecTB. TOKCHUHBI,
UMEIOIIUE CXOAHBIE CTPYKTYPhI, IEPEHOCSTCS U3 KPOBU B MOUY C YUAaCTHUEM TEX Ke

MNEPCHOCYUKOB. HpOMBIH_UIeHHBIe AABI, B MOJICKYJIaX  KOTOPBIX  HMCIOTCH
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aAMUHOTPYMIIbI, CIIOCOOHBI KOHIIECHTPUPOBATHCS B Moue. Hampumep, IUKIOTEKCHUII,
JTUIUAKIOTEKCWIAMUH, JUMETWITHAPA3UH, OCH3UIAWH, KOHIIEHTpAlMsl KOTOPBIX BO
MHOTO Pa3 BbILIE, YEM B KPOBH.

[Toukamu OBICTPO BBIACIAIOTCS METAUIBI B BHUJIE MOHOB IIEJIOYHBIC METAUIBI —
JUTHHA, pyOUINM, 1Ie3UH; COJM ABYXBAJICHTHBIX METAIIOB — OCpUIUINI, KaAMUN, MElb;
METaJIIbI, BXOISIIIIE B COCTaB aHHOHOB — XpOM, BaHAWH, MOJIUOICH, CEJICH).

Meramibl, 3aJ€p>KUBAIOIIMEC MPEUMYIIECTBEHHO B IEYEHU MAJIO BBIBOASATCA C
MOYOM, a paBHOMEPHO PacCIpeASISIONINECS B OpTaHU3ME — OBICTPO BEIBOASTCS Yepe3
noyku 1 MeiieHHo yepes KKT.

Beigenenue uepes KKT MPOMBIIINICHHBIX SIIOB HAYMUHACTCA Y>KE BO PTYy CO

cItoHOM. B citoHe 0OHapyKMBaIOTCsI HEKOTOPbIE HEAJIEKTPOJIUTHI U TSXKENbIE METAILIIbI
( pTYTb , CBUHEIL U JIp.).

Bce TokcuuHBIE BelecTBa, MOCTYMAKOIIME B OPTaHU3M, MOMAJAIOT B IEYEHbD.
MHorue s7bI C )KeTYbI0 MONAAAI0T B KUIIIEYHUK U BBIJIETSIIOTCS U3 OpraHu3Ma

( cBUHEII, MapTaHeII).

B kuieyHHKe MOXET MPOUCXOJMUTHh BCACHIBAHUE SITOBUTHIX BEILIECTB B KPOBb U
BBIJICIICHUE UX U3 OpPraHU3Ma C MOYOU. A MOJKET U3 KHUILECYHHKA s IOTIaCTh CHOBA B
IIEYEHb, a 3aTeM C Keubko omATh B JKKT (BHyTpunedeHouHas HUPKYJIALNS ).

Jlerydne HEANEKTPOIUTHI (YIIIEBOAOPOABL, CHUPTHI, 3(PUPHI) HE BBILACIAIOTCS Yepe3
KKT. Yepes KKT akckpeTupyroTCs XJIOPUPOBAHHBIE ADOMATUYECKHUE YTIIEBOIOPOIbI
(MHOTHE MHCEKTUIIUIBI ).

Te MeTaiuibl, KOTOPBIE B TICUECHHU JICTIOHUPYIOTCS TOUTH IMOJTHOCTHIO BBIJEISIOTCS C
KaJIoM (peIKO3eMEeNTbHBIE METAILIBI, 30JI0TO, CEPEOPO U AP.).

[Ipn oTpaBiieHMM TSKENBIMM METAUIAMHM OCHOBHAsi Macca BBIJIEISIETCS 4Yepes
KHUILIEYHUK, a OCTATOYHBIE KOJIMYECTBA BBIJIEISIIOTCS MEJIEHHO C MOYOM (PTYTh).

BuljieneHue npoYyuMy OyTSIMH. HpOMI)IHIJ'ICHHLIC AAbl MOT'YT BBLACIIATBCA TAKIKC

yepe3 MOJIOYHBIE JKeJe3bl (C MOJIOKOM) U uepe3 KoKy (¢ moTom). C rpyIHBIM MOJIOKOM

BBIJICIISIFOTCS] HEAJIEKTP OJIUTHI (XJIOPUPOBAHHBIE YTIIEBO10PO1bL, MHCEKTUIIMABI — JIJI T,

56



57

rekcaxyiopas, 2-4-J1 u 1.1.). C MOJIOKOM BBIJENAOTCSI MHOTHE METAILIBI (PTYTh, CEJIEH,
MBIIIBSIK).

Uepe3 KOXKy BBIIEISIIOTCS M3 OPraHU3Ma MHOTHUE HE3NEKTPOJIMTHI (ITHIIOBBIN
CIIUPT, alleTOH, (PEHOJI, XJIOPUPOBaHHbBIE YIIeBO10pO bl ). Coep:kaHue cepoyriaepoia
CS; B ote B 3 paza Beiiie, ueM B Moye. C MOTOM BBIACISIOTCS PTYTh, ME/lb, MBIIIbSIK.

Bompocs! 111 caMmoTpoBEpKH:

. IloHsiTHE O TOKCUKOKHUHETUKE?
. MexaHu3Mbl MPOHUKHOBEHHUS SIIOBUTHIX BEIIECTB uepe3 OnomMmeMOpany?
. Ilyti mocTtymnienus s10B B Opranu3m?

1
2
3
4, PaCHpeﬂeﬂeHI/Ie 1 ACIIOHUPOBAHUC S 10B B OpFaHI/IBMe?
5. HpeBpameHHe AJOBUTBIX BCIIICCTB B OpFaHI/IBMe?

6

. BbIBeJicHHE 1 00BUTHIX BEIICCTB U3 opr aHu3Ma’?

I''TABA 6. BUOJIOTHYECKHUE OCOBEHHOCTHU OPTAHU3MA

U TOKCUYECKHUI DO DPEKT
6.1. BuoBble 1 110J10BbI€e PA3J1HYUsI YYBCTBUTEIBHOCTH K siiaM. DakT pa3anyHO il
BUJOBOW YYBCTBUTEILHOCTHU K siIaM JIaBHO U3BECTEH. DTH 3HAHUSI OUEHb BAKHBI, TAK
KaK JaHHbIE O TOKCHYHOCTH, IOJIyYCHHBIE B OKCIEPUMEHTE HA >KUBOTHBIX,
DKCTPANOJMPYIOTCS  HA  4YEJIOBEKAa NPU  PEHICHHH 334a4  TMTHEHUYECKOMU
pernameHtaunu. Hanmpumep, W3BECTHO, UTO YENOBEK B 2-3 pa3a UyBCTBHUTEIbHEE K
¢dTOpYy, 4eM KphICHI, B 3 paza — K HUTpUTaM, B 5 pa3 — K MbIIbAKY, B 1,5 paza — k
CBUHLY, B 4 pa3a— K pTyTH U T.J.

BunoBbie pa3nuuus >KUBOTHBIX 10 OTHOIIEHUIO K S/1aM 3aBUCST OT 0COOEHHOCTEH
oOmeHa BemiecTB. Jpyrumu Qaxkropamu, OT KOTOPBIX 3aBUCHUT YYBCTBUTEIbHOCTDH
OpTaHu3Ma K 1y SIBJSIIOTCS cTeneHb cokHoCcTy [ITHC, mpoaomkuTenbHOCTh KNU3HH,
pa3mMep >KMBOTHOTO, 0COOEHHOCTH KOKHBIX TOKPOBOB.

Biausinue mosia Ha TOKcHMYeCKHU 3(Q@eKT B Halle BpeMs SBISICTCS HaUMEHEe
BBIICHEHHBIM. Tak Kak 3KCIEpUMEHTAJIbHBIE JAaHHBIE BECbMa IPOTUBOpPEYMBHL. B

HCCIICAOBAHUAX OIHUX ABTOPOB OoJree YYBCTBUTCIIbHBIMH OKa3bIBAKOTCSA CaMKH, B
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HKCIIEPUMEHTAX APYruX — caMmibl. [IpOTUBOpEUYMBHIMU OKa3bIBAIOTCS WU JaHHBIE,
MOJIy4Y€HHBIE HA JIFOJAX B YCIOBUAX CIy4alHbIX MHTOKCHKALIUHA.

IToxkporckuit B.A. (1967), 0000mas maHHbIE O COCTOSIHUM 3J0POBbS U
3a00JIeBaEMOCTH MY)KUMH M JKEHIIMH, pa0OTaloUMX Ha 3aBOJAX CHUHTETHUYECKOTO
Kay4dyKa, IPUIIET K BEIBOJY O OOJIbILIEH YyBCTBUTEIHLHOCTHU KEHCKOTO OpTaHu3Ma K
HEKOTOPBIM OPTraHUYECKUM COEIUHEHUSIM.

HccnenoBanust COCTOSTHUS 3/TOPOBBSI MY)KYUH | KCHIIMH HA MMPOU3BOCTBE OOPHOM
KHCJIOTHI MOKA3aJIM MOJIOBOE Pa3jMYKUe B YUYBCTBUTEIBHOCTH K 1Y IO CJEIYIOLUMM
3a00JieBaHUsIM: HeBpacTeHHsl HaOmojanach y 15 % KeHIIMH, B TO BpeMsS KaK y
MY>KUYHUH 3T0 3a00JIeBaHUE OTCYTCTBOBAJIO; XPOHUUECKUM OJIMAPTPUT BCTpeUdalics B 9
pa3, KOJIUT U LIUCTUT B 4 pa3a, TUCKUHE3US B 5 pa3, yalle y )KEHIIMH, YeM Y MYX4HH, B
TO BpEMsI XpOHUYECKUI OPOHXUT y MYXYHH BCTPEUAICS B 5 pa3 yailie, 4eM y KEeHIUIUH
U T.J., T.. 3T JaHHbIC CBUJETEIbCTBYIOT O CYIIECTBEHHOM pa3jUuUHd MEXITY
MY>KYMHAMU U KEHIIMHAMHU TI0 LIEIOMY PsiTy ToKa3aTeeH.

bonb1Ioi MHTEpEC MPENCTABISAET UCCIICAOBAHUE MOKA3ATEICH KPOBU Y MY>KUMH U
KEHIIMH NPH HEKOTOPBIX OCTPBIX IMPOMBIIUIEHHBIX HHTOKCUKauusx. llpu stom
oOparaer Ha ce0si BHUMaHHE pa3Has HANMpPaBICHHOCTh OTKJIOHEHUW B COJEpKaHUU
reMOTJIOOMHA M SPUTPOLIUTOB Y JIMIL PA3HBIX MI0JIOB. B rpyre »keHyH HabJIr0 1a710Ch
OTKJIOHEHUE 3THUX IOKa3areliel B CTOPOHY IOBBIIIEHUS, Y MYXYHH B CTOPOHY
CHUKEHHUS.

B psae pabot caenan BbIBOJ O 0oJiee BBICOKOW YYBCTBUTEILHOCTU KEHCKOTO
OpTaHM3Ma Ha MPOU3BOJICTBE PE3MHOBBIX M3JENUN (KOMOMHUPOBAHHOE BO3/ICHCTBHE
CTUPOJIA, AMBUHIIIA, XJIOPOTIPEHA).

Hccnenys monoBbie pa3nuyrs BOCIPUMMYNBOCTH K CHIIMKO3Y ObLIO YCTaHOBJICHO,
YTO CBOWCTBEHHbIE JTaHHOMY 3a00JIEBAaHWIO KOJMYECTBEHHbIE CIBUTH Yy >KEHIIMH
BBIPA)KEHbI CUJIBHEE, UEM Y MYKUHH.

OnHako B IUTEpaType BCTPEUAOTCS U MPOTUBOIOJIOKHBIE YKA3aHUS — O MEHbLIEH
YyBCTBUTEJILHOCTH KEHCKOT'O OpraHu3Ma K BO3AelcTBUIO si70B. Hanpumep B paboTe

pAAa aBTOPOB 3TOT BbIBO/JA BO3HUK IIPHU U3YIUCHUHN BOSIIGfICTBHSI 9TUIIOBOTO CIIUpPTA.
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Takum 00pazoM, CBeCHUS O POJIH T10J1a B GOPMUPOBAHUHU TOKCHUUECKOr o 3pdexra
HE OJJHO3HAYHbI, K HEKOTOPHIM sij1aM 00Jiee UyBCTBUTEIbHBI MYKYUHBI. K HEKOTOPBIM
— skeHIMHbI. OJIHAKO, TTOYTH BCE aBTOPHI CXOJMSITCA B OJHOM: OOJIbIIAsi OMACHOCTh
OTpaBJICHUM U 00JIee BhIpAKEHHAS TSIKECTh WHTOKCUKAIIUNA BO BpeMsi OEpEMEHHOCTH

HC BBI3BIBACT COMHCHUSI.

6.2. Biusinue Bo3pacTa i HHANBHAYAJbHOM YYBCTBUTEJILHOCTH K 1€ICTBHIO /1A,
Bmusiane Bo3pacTa Ha MpOsBIEHHE TOKCHYECKOro 3(ddekTa mpu BO3ACHCTBHHM Ha
OPraHu3M pa3JIUYHBIX 51/I0B HE SIBJISIETCS OAMHAKOBBIM. OJTHU 5116l OKa3bIBAOTCA O0JIEe
TOKCUYHBIMU JJIsI MOJIOJIBIX JKMBOTHBIX, JPYTU€ — JJII CTApbIX, JJII TPEThUX SIJOB
BO3pacT OPraHW3Ma HE UMEET 3HAYCHUS.

Campiii 0OMMIA BBIBOJ, MO 3TOMY BOIPOCY CJCAYIOUIMI: MOJIOJIbIE U CTaphbie
OPTraHU3MBbI Yallle 0Ka3bIBAIOTCS 00JIee YyBCTBUTEILHBIMU K BPEHBIM BEIIECTBAM, YEM
MIOJIOBO3PEJIbIC B3POCIIbIC )KUBOTHBIE.

UyBCTBUTEIBHOCTh MOJAPOCTKOB K TOKCHYECKHUM BelllecTBaM B 2-3 u gaxe B 10
pa3 BhIIIIE, UeM Y B3pOCIbIX. OJIHAKO B psIAE CIIy4aeB J€TH, B OTIMYHME OT NOJAPOCTKOB
U B3POCIBIX OKa3bIBAIOTCSI MEHEE BOCIPUMMYHUBBIMH K sijaM. DTO OOBACHSAETCS
OOJIbIIEW YCTOMYMBOCTBIO JIETCKOTO OpraHW3Ma K THUIIOKCUM M BBIPAXKEHHOU
YYBCTBUTEILHOCTHIO IMOIPOCTKOB U IOHOIIIEH.

Takum oOpa3oM, TIpU HCCIEAOBAHUU BO3PAaCTHOM UYYBCTBUTEIHHOCTHU
HEOOXOIMMO YYHUTHIBaTh HE TOJBKO BO3pAacT, HO W TIOJ, CBOWCTBA sja, PEKUM
BO3JICHCTBUS 514, TyTH BBIBEJICHUS U IPYTUE HHIUBUAYaIbHBIE 0COOSHHOCTH.

NuauBuayajJbHasi 4yBCTBUTEJIBHOCTh K sjIaM oueBHAHA. I3BecTHO, 4TO
pa3IUYHbIC UHIUBHUIBI OJHOTO BHUJA, M0JIa U BO3pAacTa pearupyroT He OJJMHAKOBO Ha
OJIHY U Ty e 103y Ana. B ocHOBe pa3muuii B UHAWBUIYAIbHOM YYBCTBUTENBHOCTH K
s,1aM JIKUT OMOXUMUY €CKasi UHIUBUAYATbHOCTD, T.€. Pa3JIMYHbIA YPOBEHb TOPMOHOB,

dbepMeHTOB, 0OMEHA BEIIECTB B LIEJIOM.
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MHorue BOMNPOCHI KAYECTBEHHBIX U  KOJUYECTBEHHBIX OCOOEHHOCTEU
TOKCUYECKoTro dddexkra He MOryT ObITh IMOHATH 0€3 yuera OMOXUMUYECKOU

HWHIUBUAYAIIbHOCTH.

6.3. buopuTmbl 1 TokcH4eckuil 3PpPekT. [loMrUMO BUAOBOI, MOJOBOI, BO3PAaC THOMN
U WHIWBHUIYAJbHOW UYBCTBUTEIHHOCTH OOJBIIOE 3HAYCHHE B BBIPAKEHHOCTH
TOKCHUYECKOTO 3(]dekTa mMmeeTr BpeMeHHOHW (PakTop, T.e. OHMOJOTHYECKHE YaChI.
HanGonee BbIpakKeHHBIMU SABIJISIIOTCS CE30HHBIE M CYTOUHBIE (IUPKAIHbIE) KOJICOaHUsI.

Ce3onnvie oOuopummoel. J[aHHBIE O CE30HHBIX PA3JIMYUAX B IPOSBICHUU
(dapmaxosioruueckoro pdexra npu ASUCTBUM MEAMHOJA U KO(]ernHa nmoka3anu, 4To
BECHOM ATOT 3(h(heKT MUHHUMAJIEH, a JIETOM U OCEHbIO MaKCHUMAJIEH.

MakcuManbHOE COJIepKaHUe PAJUOAKTUBHOIO WOJa B IIUTOBUIHOW Kele3e
OCIBIX KPBIC U KPOJMKOB HAOIIOAATIOCH BECHOM, 8 MUHUMAIBHOE JIETOM.

DOKCIepuMeHTbl B 3TOW oOjacTu BaxHbl i oOocHoBanusa [IJIK BpemgHbix
BEIIECTB B OKPYXKAIOIIEH ueloBeka cpeae (B armocdepe TOpoaoB, BO3IyXe
IPOU3BO/ICTBEHHBIX TIOMEIIEHU, BOJE BOJOEMOB U T. 1. ).

Cymounvie Ouopummepi. He MeHee BaKHOE 3HAYEHUE I pEaKUUi
B3aUMOJICHCTBUSl OPraHU3Ma U siia UMEIOT U CyTOouHble puTMbl. Konebanus ypoBHs
MHTEHCUBHOCTH Pa3JIMYHBIX NTOKa3aTenell OpraHu3Me B TEUEHUE CYTOK U3BECTHBI IS
oonee 100 ¢uzmonormueckux ¢ynxkuuil. Hanpumep, MakcuMmanbHOE COJIEpKaHHUE
caxapa B KpoBHU HaOmonaercs B 9 4. yrpa, MuHUMaisHOoe — B 18 4., pH BHyTpeHHel
cpenbl opranuszMac 3 10 15 4 — npenmyIiecTBEHHO Kucias, ¢ 15 10 3 4 — menoyHasd,
ypoBeHb AJl HKe Bcero B 9 4 yrpa, BbIIe — B 18 4, comeprkaHne reMorjioOnHa B
KpOBHU MakcuMalibHO — B11-13 4, MuaMManbsHO — B 16-18 4. Takne OMOpUTMBI IMEET
M000¥ OpraH Win CUCTEMa OpraHU3Ma.

VYder cyTo4HbIX OHOPUTMOB OpPTaHU3Ma YEJIOBEKa UMEET OOJbIIOE 3HAYCHUE ITPU
2-3 CMEHHOM peXHMe TpyJa Ha HEKOTOPBIX MPOU3BOJACTBAX M Ha TpaHcmoprte. [Ipu
OLICHKE TOKCUKOJOINO—TUTMEHUYECKUX YCJIOBUM TpyAa Ha MPOU3BOJACTBE IIO

MPOU3BOAUTCIILHOCTH TpyAaa H COCTOAHHUIO 3JO0POBbLA HeO6XOI[I/IMO YUHTHIBATH
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CYTOUYHbIE OMOPUTMBI, T.K. HAPYUIEHUE CYTOUHBIX OMOPUTMOB MOKET CYIIECTBEHHO
HOBJIMSITH HA Pa3BUTHE TOKCUYECKOTO 3¢ (heKTa Ha IPOU3BOICTBE.
Bonpocesl 1J11 caMONIpOBepPKH:

1. BunoBble 1 OJIOBBIE PA3JIMUMs YyBCTBUTEILHOCTH K siiam?

2. BnusiHue Bo3pacTa v MHAUBUIYAIbHON UyBCTBUTEIHHOCTH K IEHCTBHUIO 517127

3. buoputmbl 1 Tokcu4IecKuit 3P hexT?

I'JIABA 7. TIPO®WIAKTUKA ITPO®ECCHUOHAJBHBIX OTPABJIEHUM
7.1. OCHOBBI 3aKOHOAATEJbCTBA, CAHUTApHbIe HOPMbI U IPaBWJIAa B
NPOMBIILIEHHON TOKCHKOJOruM. [Ipodunaktiuka npodeccnoHalbHbIX OTPaBICHUN
ABJISETCS] YaCThiO OOIIEro Mpo(UIAKTUYECKOTO HAIMPABJICHUS 3]IPAaBOOXPAHEHUS U
peryiaMeHTUPYETCs PSI0M 3aKOHOJATeNbHBIX TOCTAaHOBJICHUH.

B xonekce 3akoHOB o Tpyne P®, mpunartom B nekabpe 1971 r. (u3MeHeHus u
nomnosiHeHUs: B Hosiope 1995 r.) B rmaBe X «OxpaHa Tpyna» MNpeAyCMOTPEHBI
CTIEIYIOIINE CTAaThU:

Cratbs 149. Beigaua cnenuaibHOM OJISKbl U IPYTUX CPEICTB UHAUBUYAIbHOM
3aIlUTHI.

Cratps 150. Beinaua Mbiia 1 00€3BpEKUBAIOLIUX CPEICTB.

Cratps 151. Beiraua MoJioka 1 1e4e€0HO -IpOPHIIAKTUIECKOTO TUTAHMUS.

B 3akone P® ot 6 aBrycrta 1993 r. No 6500-1 OcHoBsl 3akoHOAaTeNECTBA PD 00
oxpane Tpyaa (B penakmuu DenepanpbHoro 3akoHa 1996 r. Ne 84-d3) B ['nmase 3
« ObecnieueHue OXpaHbl TPYAa» NPETyCMOTPEHBI CIACTYIONINE CTAThH:

Crarbs 13. MeaguuMHCKUE OCMOTPBHL

Cratest 14. OOecmeuenne Oe€30TaCHOCTH PAOOTHUKOB TIPH MPOU3BOJICTBE U
IIPUMEHEHUHN BPEIHBIX BEIIECTB: «He donyckaemcs npumeneHue Ho8blx Mamepuanos,
CbIPLA, He NPOWeOUUX CNeYUAIbHYI0 IKCREPMU3Y UX GTUAHUSL HA OP2AHU3M YETI0BEKA. .

Ha npeonpusmusx, OeamenbHOCMb KOMOPBIX CA3AHA C NPOUIBOOCHBOM U
npuMeHeHuem 6peoHblX 6ewecms, paspabamuleéaemcs HeoOXo0UMAas HOPMAMUBHO-

mexnHu4deckas OOKyMeHmaZ/ﬂ/l}l u I/IPOBOC)}ZI’I’IC}Z OpcaHuU3aAyUOHHO-MEeXHUYEeCKUe,
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CaHumapHo-eucueHudecKue, 1e4eOHo-npouiakmuyeckue u opyaue mMeponpusimusl,
npeodomspawarouue 8030eticmaue 8PeOHbLX 8eujecme Ha paboOmHUKOBY .

PenepabHBIN 3aKOH Poccuiickoi Qenepauuun «O CAHUTapHO -
ANUAEMHOJIOTHYECKOM OJaronoiayuuu HaceneHus» Ne 52-03 ot 30 maprta 1999 r.
COJICPKHUT:

«l'ocynapcTBEHHBIE CAHUTAPHO-IMUIEMUOJIOTMYECKAE NPaBWIa U HOPMAaTHUBBI
(mamee —  caHWUTapHbIE NpaBWIa) —  HOPMAaTWBHBIE IPAaBOBBIE  AKTHI,
YCTaHABJIMBAIOIIME CAaHUTAPHO-IMUAEMUOJIOTHUECKEe TpeOoBaHUs (B TOM YHCIeE
KpuTepuu Oe3omacHOCTH M (Win) Oe3BpEeIHOCTH (PAaKTOPOB CpeIbl OOWTaHMS IJis
YeJIOBEKA, TUTUEHUYECKUE U WHbIE HOPMATHBBI), HECOOIIIOJIEHUE KOTOPBIX CO3/1aeT
yrpo3y JKU3HU WM 3JI0POBBI0 UEJOBEKa, a TaKKE Yrpo3y BO3HUKHOBEHUS U
pacnpocTpaHeHus 3a00seBaHui» (cTaTbs 1).

«CoOmoicHE CaHUTApHBIX TIPAaBWI SIBISIETCS O0O0SA3aTelIbHBIM Ui TPaKIaH,
UHAUBUAYaTbHBIX MPEANPUHUMATENEH U IOPUINYECKUX UL (cTaThs 39, 1. 3).

«3a HapylLIleHue CaHUTAPHOIO 3aKOHOIATENbCTBA YCTaHABIIMBAETCS
IUCTMIUIMHAPHAS, IMIUHUCTPATHUBHAS U YTOJIOBHASI OTBETCTBEHHOCTHY (CTaThsiS5, 1. 1).

Ha 3npaBooxpanenue Bo3iaraercsi Haa30p 3a OXpaHou arMoc(epHOro Bo3Iyxa,
MOYBBI, BOJbI, KOHTPOJb 32 CO3/laHueM HaunOoJjee 0e30MacHbBIX YCJIOBHM pabOTHI B
OPOMBIIUIEHHOCTH, CEIbCKOM  XO3siiicTBe. OpraHbl CaHUTAPHOIO  HaJA30pa
pazpaOareiBatoT rurueHnueckue TpeOoBanus (IIAK) u KOHTpoJMpYylOT UX
BbINosiHeHUE. OHU BEAYT KOHTPOJIb 38 COCTOSTHUEM 3J0POBbs padOTAIONINX, B IEP BYIO
o4epe/ib, MPY KOHTAKTE UX C TOKCUYECKUMHU BEIIECTBAMH.

[Ipenynpexaenue npodeccuoHanbHBIX OTPABICHUN JOHKHO OCYIECTBIATHC S yKE
Ha CTaauu pa3pabOTKU TEXHOJIOTUH, BHEIPEHUS HOBBIX BEIIECTB.

B nepeuHe HOpMaTHWBHBIX MPABOBBIX AKTOB, UCMOJIB3YEMBIX IO OXpaHe TpyJa B
IPOMBIILIEHHON TOKCUKOJIOTUH, 00513aTEIbHBIMU SIBIISIFOTCS CIEAYIOIINE:

B 53TOM OCHOBHOM JOKyMEHTE TMPUBEACHBI TpeOOBaHUS K YCTPOWUCTBY

MMPOU3BOACTBCHHLIX H OBITOBBIX HOMCHIGHI/Iﬁ, BCHTWIILIMK KW APYIrHX CaHUTAPHO-
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TEXHUYECKUX COOPYKEHUH, MpeaycCMaTpuBaeTcsi O0OECNeYeHne MUHUMAILHOIO
3arpsA3HeHus BO3yxa padoydeil 30Hbl, aTMOC(EPHOT0 BO31yXa U BOJAHBIX ICTOUHUKOB.

Jna nmpeaynpexnaeHus OpodecCUOHANbHBIX OTpaBiCHUHM U 3a00JIeBaHUM
HE00X0AMMO cO0JII0/IeHNE TPEOOBAHNM CAaHUTAPHBIX IPABWII, MHCTPYKIUH, YKa3aHUM,
T.. JOKYMEHTOB, pErVIAMEHTUPYIOUMX O€30MacHOCTh YCIOBUH Tpylda Ha
NPOU3BOJCTBE, C/X IIPU paboTe C TOKCUUECKUMHU BEIIECTBAMU (METUIIOBBIM CIIUPTOM,
IUXJIOPATAHOM, TETPAITUIICBUHIIOM, PTYThIO, MHCEKTULIUIAMU).

B psne oTnenbHBIX MPOU3BOJCTB CYIIECTBYIOT MPEAETbHO JOIYCTUMbIE
xoHuentpauuu (ITJIK) B Boznyxe paboueii 30HbI 1 TAKMX MPOMBIIIIEHHBIX S10B KaK
OKHCbH YIJIEpOJa, OKUCIIBI a30Ta, OEH30JI, Mapbl PTYTH, HEYTENPOTYKThl U €Ile AJIs
oosiee 2400 HaMEHOBaHUI.

Jlng ~ yCOBEpUIEHCTBOBAHMSI ~ TEXHOJOTUM € LEIbl0  OpOPUIAKTUKU
npodEeCCUOHANBHBIX  MOPAKEHUH  CYHIECTBYIOT  OQUIMaTbHbIE  TpeOOBaHMS,
perylaMeHTUPYIOIIUE MCTOJIb30BaHUE almnaparypbl MPU HEKOTOPBIX Mpolieccax HIU
paborax. Tak, umerorcsi «CaHuTapHble NpaBUa OpPraHU3aAlMHU TEXHOJIOTHYECKUX
NpPOLIECCOB M TMTMEHWYEeCKue TpeOOBaHUS K MPOU3BOJICTBEHHOMY 000PYI0BaHUIO.
[IpyMeHUTENHHO K CEIBCKOMY XO3SHCTBY pa3paboTaH NOKyMeHT «OpraHu3arus
CaHUTapHOTO HaJ30pa 3a KOHCTPYUPOBAHUEM M AKCILIyaTalllieldl MallliH U almnapaToB
U1l XMMHAYECKOM 3ammThl pacTeHuit». llomoOHble TpeOoBaHMs cojaepiKarcs U B
«CaHuTapHBIX TpaBWIaxX» Ui OTACIbHBIX OTpacjieil MPOMBIIUIEHHOCTH WIA TpPH
OPUMEHEHUH O0CO00 OMAacHBIX SAJOBUTHIX BEIIECTB (METHJIOBOIO  CIIHPTA,

TETPa3TUJICBHHIIA, TpUKpe3uiadocdara).

7.2. TurueHuyeckas perjiaMeHTAUUs U cTaHAapTusaums. Baxueledn mepoit
00pBOEI ¢ PO PecCHOHATHHBIMU OTPABICHUSIMHU, 0COOSHHO C XpOHUYECKUMHU, SBIIIETCS
TUTUEHUYECKAs pEerjaMeHTalus KOHIUEHTpalMii BpeIHbIX BeHlecTB (Ta3oB, MapoB,

a’p0301Jieil) B BO3yXe padoueii 30HbI.
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[locne yTBepkeHUsI X OpraHaMu CaHUTApHOTO Haja3opa (I'1aBHbIN caHUTAPHBIM
Bpau Poccun) I1JIK BHOCsATCS B ["'OoccTaHaapT U sIBISIOTCS 00s13aT€NbHBIMU JIJIS1 BCEX
OpEeANPUITHIA CTPAHBI.

C 15 wmoma 2003 roxa BBeAEHB TMrMeHUYECKUe HopMartuBbl «lIpenensHo
nomyctumbie KoHteHTparuu (I1J1K) BpexHbix BeecTB B Bo3ayxe padoyeit 30Hb1. ['H
2.2.5.1313-03», yrBepx)aeHHbIC [ JTaBHBIM TOCYIapCTBEHHBIM CAHUTAPHBIM BpPadyoM
Poccuiickoit @eneparuu 27 anpens 2003 r, KOTOpbIE ASHCTBYIOT B HACTOSIIEE BPEMSI.

Pons ITJIK 3akmodaercs B 3-X aceKTax:

- obOecrieueHre 0€30MacHbIX KOHIIEHTPAIUi B BO3/1yX€E BPEIHBIX BELIECTB;

- BO3MOJKHOCTb CHCTEMAaTHYECKOTO KOHTPOJIA 3a COCTOSIHMEM BO3AYIIHOM CpeJbl
OpTraHaMu CaHUTAPHOTO HAJ130Da;

- BO3MOJKHOCTb KOHTPOJII 32 COCTOSHHMEM BO3AYIIHOM Cpeapl CaMHMH
NpEeANPUITUSIMU, BBISIBIICHUE A€PEKTOB TEXHOJIOT U, 000py10BaHUS U T.1.
Kontponp 3a cobmomennem [IJIK B BoO3ayxe OCYIIECTBISIOT CIEIUATUCTSI
CaHWUTAPHOW XWMMHUHU, TMPUMEHSIOMKE HauOOJee YyBCTBUTEIBHBIE METOIbI
KOHTPOJIS.

Cornacxo I'OCT 12.1.007-96 no cteneHn BO3AEHCTBUS Ha OPraHU3M BpEIHBIE

BELIECTBA [IOPA3/IESI0TCS HA YETIPE KJIACCA OMIACHOCTH:

| — upes3BrIuaiino omacusie — [1JIK menee 0,1 mr/m3;

Il — Beicokoomacubie — IT/IK 0,1-1,0 mr/m3;

Il — ymepenno onacusie — [1JIK 1,1-10,0 mMr/m3;

IV — manoonacusie — ITJIK 6oee 10,0 mr/m3.
Jlenenune BelecTBa Ha KJIACChl OMACHOCTH YUUTHIBAET (U3MUECKUE U XUMHUECKHE
CBOMCTBA, CAHUTAPHO-TUTMEHUYECKYID M TOKCHKOJIOTUYECKYIO XapaKTEPUCTUKY

3arpsA3HUATEINEH, a TAKXKE CITOCOOHOCTH K MUTPAIUH U TpaHC(HOpPMAaIUH B SKOCUCTEMAX.

Tabmmua 4. [TJIK HEKOTOPBIX TPOMBILUICHHBIX BEILIECTB

B Bo31yxe padoueii 3oub1 (I'H 2.2.5.1313-03)
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n\n | Hassauue BelecTBa Bemuuuna [TIK, mr/m® | Knace onacHocTH ArperatHoe
COCTOSIHUE

1. bepunnuii 0,001 1 a’po30Jib

2. MEIIBAK 0,01 1 a’po30Jb

3. Pryts (Me) 0,01 1 nap

4, CBuHen 0,05 1 a’p0o30J1b

5. Tuodoc 0,05 1 a’p0o30J1b

6. [uanucTsiit BOJOpOL 0,3 1 nap

7. Mapranert 0,5 2 a’po30JIb

8. dopmasbaeTHa 0,5 2 nap

9. Xnopua pryru 0,5 2 nap

10. | Xuop 1 2 nap

11. | AzoTa AMOKCH] 2 3 nap

12. | CniupT MeTUIOBBIN 5 3 nap

13. | Yrapusiii ra3 20 4 nap

14. | AMMmuak 20 4 nap

15. | Coupt 3TUIOBBIT 1000 4 nap

I'uruennyeckass cranaaprusauusa. [Ipy NpouM3BOACTBE CUHTETUYECKHUX CMOJI,
lacTMacc “ T.J. B HX COCTaBE€ OKa3bIBAlOTCA 0CO000 SJO0BUTHIE NPUMECH,
IPEICTABIISIOIIME OMTACHOCTD JJIS 3[0POBbS.

['uruennyeckass CTaHIApTU3ALUMs YCTAHABIMBAECT JO3BOJICHHOE KOJIWYECTBO
BPEAHBIX PUMECEN, KOHTPOJIMPYET UX COJEPKAHHUE ITyTEM BHECEHUSI OTPAaHUYECHUN B
I'OCcrangapTsl.

Tak orpanu4eHo cojiepxaHre CB0OOOIHON CUHUIbLHOM KUCIIOTHI M pa3Ip aXKaro X
QIBJIETUIOB B HEKOTOPBIX HUTPWIAX M METWIOBOM chupte, (Gypdyposna B
TUAPOJIM3HOM crniupTe, He 6osee 1 % cBoOomHoro Qopmanbaeruga B MOYEBUHO -
dbopMaIbaEruIHOM CMOJIE.

['uruennyeckass  craHAapTu3auus  JOJDKHA  0OecrevyuBaTh  BBITYCKAaEMYIO
XUMUYECKYIO IPOIYKIUIO CIICHUAILHBIMU NTacTIoOpTaMu (cepTu(rukaTaMu KauyecTBa), B

KOTOPBIX YKA3bIBAIOTCA JAHHBIC XUMHWYCCKOI'O daHAJIM3a IMIPOAYKTA.
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7.3. UaauBuayaJibHbIE CPEICTBA 3a1UTHI M MeIMIUHCKUE 0cMOTPBI. B Konekce
3akoHOB 0 Tpyne PD (1995) B ctarbe 149 «Bpinaua crienuanbHON O IEKIBI U JPYTUX
CPEACTB WMHIMBUIYAIbHOM 3alllMThD NpPEenycMOTpeHo: «Ha pabomax c épedHvimu
yenoguamu mpyoa. A makaice Ha padbomax npou3eo0UMbIX 8 0COObIX MeMnepamyp Hblx
VCNOBUAX UNU CBA3AHHBIX C 3A2PA3HEHUEeM, PaOOMHUKAM 8bl0AIOMCcs 6eCniamHo no
YCMAHOBNEHHLIM HOPMAM CHeYUualbHas o00excod, cneyuaivHas o0yeb u opyaue
cpeocmea UHOUBUOYATbHOU 3aUUMbl.
AOmunucmpayus 06s3ana obecneuums XpaneHue, CMupKy u CyuwKy, 0e3uHpexyuio,
oezasayuio, 0e3aKmueayuilo U pemMoHm 6blOAHHbIX PAOOMHUKAM CHeYUalbHOU
00e2#cobl, 00)8U U OpY2UX CPeoCcme UHOUBUOYATbHOU 3AUUMbLY.
B ctatbe 150 « Bpimaua Mbima U 00€3BPEKUBAIOIIMX CPEACTBY: «Ha pabomasx,
CBA3AHHBIX C 3A2PsA3HEHUEM, PAOOMHUKAM 8bl0aemcs OecniamHo no YCMAaHOBIeHHbIM
Hopmam moulio. Ha pabomax, 20e 603mo00icHO 6030elicmeue HaA KOMCY BDPEeOHO
OelicmeyIouux eeujecms, 6bl0AOMcs 0ecniamHo Nno YCMAHOBNEHHbIM HOPMAM
cmblgarouue u obezspedcusarouue cpeocmada.
Ha mpowu3BojacCTBe, rae CyIIeCTBYeT peaibHas OMacHOCTh HEMOCPEICTBEHHOTO
BO3JICHCTBUS MMPOMBIIIICHHBIX 5/10B Ha pa0OTAIOIIUX YepPe3 OPTaHbl IBIXaHUs U KOXKY
HE0OX0MMO HCTI0JIb30BaTh CPEICTBA MHANBUYaIbHOM 3 alllUTHI.
J11s 32U Thl OPTaHOB JABIXaHHUS HCTIOJIb3YIOT IPOTHUBOTA3bl U PECTIUPATOPHI:
- (WIBTpyIOUWE MPOTUBOTA3bl, 3aIIMIIAIOIINE OT OTIACIBHBIX SJ0B WM HX
CMecel, UCTIOJIb3YEMBIE ITPHU IOCTAaTOUHOM coiepkanuu Oz B BO31yXe;

- M30JIMPYIOIIUE, TPUMEHsIeMbIe ITPH HepocTaTke O, WM YPE3BbIYAHO BEICOKHX
KOHIIEHTPALIMH BPEIHBIX Ta30B;

- W30JIMPYIOIIHUE IJTAHTOBBIE MPOTUBOTA3bI;

- pecmupaTropbl U1 3alIUTBl OT adp030Jie TOKCHYECKUX M (UOPOTEHHBIX
BEIIECTB.

Jlns  3ammThl  TJ1a3  OT TOBPEXKIAMOIIETO JCWCTBUS Ta30B, IapoOB, IIbLIN

HCTIOJIb3YIOTCA TCPMCTUYHBIC 3AIIIUTHBIC OYKH Pa3HbIX MApPOK.
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J171s 321U Thl KOYKU PUMEHSFOTCS :

- CIICNOASK/IA, CTenuanbHas 00yBb, 3alIUTHBIC TIEPYATKH, PYKaBHIIBI, (hapTyKH,
U3TOTOBJICHHBIC W3 IIEPCTAHBIX WM X/0 TKaHEH C HENPOHHUIACMBIMH
MOKPBITHSIMU M CHHTETHUECKUX MaTepUaIIOB;

- 3aIMTHBIC Ma3eBbIe CPeACTBA: TUAPO(DOOHBIC, THAPOhUIbHBIE, POTO3AMUTHBIE,
CpeACTBa XMMHUYECKOM JE3aKTHUBALIMM, CPEACTBA CMBIBAIOIIUE 3arpsi3HEHHUE,
CMSITUAIOIIINE KOXKY.

Hapsiny ¢ vHAWBUTyaTbHBIMU 3aIIIUTHEIMU CPEACTBAMU HEOOXOTUMBI:

- AymeBbie (I yoaleHus] XUMUYECKUX BEIIECTB C KOXKN);

- olecrieueHUe XpaHCHMSI, CTHPKH, CYIIKH, Je3UH(EKIINH, Jera3aluu, peMOHTa
CIICITUATLHOU OJICXKIbI, 00YBHU U IPYTHUX CPEACTB 3AIIUTHI.

MeaunuHckne 0cMOTpbl. CHCTEeMaTHYECKOE HAOIIOICHHE 32 COCTOSTHUEM 3]0 PO Bb S
paboTarOIMMX ¢ TOKCHYECKUMH COCAUHCHHWSIMH — OJIHA W3 BAXHECUIMX 3BCHHCB
poUIAKTUKY TPOPECCUOHATBLHBIX XpPOHUYECKUX OTPABJICHUM U 3200 I€BaHUI.

B 3akone P® 1993 r. No 5600-1 «OcHoBBI 3akoHOmaTenbcTBa PD 00 oxpane
Tpyaa» B ctathe 13 «MeaunumHCKre OCMOTPBI» CKazaHo: « Pabomooamens 0653an 86
CYHAsX, NPedyCMOmMpeHHbLX 3aKoHo0amenbcmeom PD, opeanuzosvieams npoged eHue
npeosapumenvhblx (Npu NOCMynjieHuu Ha padoomy) u nepuoouyecKux (6 meuyeHue
MpYy00Bol 0esmelbHOCHU) MEeOUYUHCKUX OCMOMP 08 PpabOMHUKO8 NPEONPUSMUSL.

Meouyurnckue ocmompul paboOmMHUKO8 NPOU3BO0AMCA 34 cuem pabomooameis.

Ilpu yxnonenuu paboOmHUKa om NPOXOHCOEHUSI MEOUYUHCKUX OCMOMPOS8 UL
HeBbINONIHEHUU UM PEKOMEHOAYUlUl No pe3yibmamam Npo8edeHHbX 00C1e008aHUl
pabomooamenv He 00JJCeH OONYCKamv pPAOOMHUKA K BbINOJIHEHUIO UM MPYOOBblX
00s13aHHOCm LY.

[lpoBeneHne TEPHOIMUYECKHMX  MEAUIIMHCKAX OCMOTPOB  oOecmeunBaeTcs
MeICaH9YacTSIMU IIPH MPOMBITIUICHHBIX TpeAnpusTHsX. Ha HUX Bo3J0keHa ieueOHas U

npodunakTryeckas padboTa, mpeaynpexaeHue npoPUIakKTHIecKuX OTPaBICHHIA.

67



68

7.4. JleyeOHOo-mpopmiakTuyeckoe nuranve. K 4yuncily HHIMBUAYaIbHOU
npoUIAKTUKUA NPO(PECCUOHATBHBIX OTPAaBJICHUN U 3a00JIEBaHUII MOKHO OTHECTH U
panroHaNbHOE NUTaHue. Takoe MUTaHue paccMaTpUBACTCS KaK CPEACTBO MOBBIIIEHU S
YCTOMUMBOCTH oOpraHu3dMa K sgaM. OHO JODKHO 0071agaThb aHTUTOKCHYECKUM
s¢dexTam Mo OTHOIIEHUIO K OTIEIbHBIM XHMMHUYECKUM BEIIECTBaM, MPEMATCTBOBATH
UX HAaKOIUICHHIO U CTIOCOOCTBOBATH UX BHIBEICHUIO.

M3BecTHO npodunmakTuueckoe 3HaUeHUE O€TKa U Psijia aMUHOKHUCIIOT IPH ACHCTBUU
TaKMX SJ0B KaK XJOPUCTBIM METWI, HHUTPOOEH30JI, TeKCAXJOPLUKIOTEKCaH,
OPraHMYECKHE  COCAMHEHUS  MBIIIbSKA, COCIMHEHMs  celeHa.  MexaHusm
00€3BpEKMBAIOILIETO JCHCTBUS OEIKOB M aMHHOKHUCIOT, COJIepXkallluX Ccepy,
3aKiovaerca B ToM, 4To ux SH-rpynmsl cBsa3biBaroT B si1. Haubosiee 1ieHHBIMU 110
IIUTATEJIbHBIM CBOWMCTBaM, YCBOSIEMOCTH M BBICOKOMY cojepkanuio SH-rpynn
SBJISIFOTCSI TBOPOT, CTYAEHb, MOJIOKO.

XKupel 005agal0T pa3HOHANpPABICHHBIM JEHCTBUEM MPU HHTOKCHUKAIUAX.
[ToBbIlLIEHHOE COIEPIKAHUE KUPOB B pAILIIOHE YCKOPS €T BCAChIBAHNE HEKOTOPHIX SI10B
B IUILEBAPUTEIBLHOM TPAKTE (CBHUHEL, YIJIEBOJOPOABI U UX IaJJOT€HOIPOU3BOIHBIE),
YCUJIMBAET MHTOKCHUKAIIMIO HUTPOOEH30JI0M, TPUHUTPOTOIyoJOM. boraras sxupamu
IIUIIA PE3KO YCUIMBAET IMOPAKEHUE I1I€YEHN MHOTUMU I'€IIaTOTOKCUYECKUMHU SIIAMU.

B TOo e BpeMs OOHAapyKEHO YBEIMYEHHE CpPOKa MKU3HH >KUBOTHBIX IPHU
CKapMJIMBaHUU UM OOJIbIIE pACTUTEIBHOTO Macja Ha JOHE XPOHUYECKOTO OTPABIICHUS
2,4-nuauTpoToiayosioM. [loaTroMy Bompoc BIAMSHUS B pallMOHE KUPOB MPU JIEUCTBUU
POMBILUIEHHBIX SI/I0B €ILIE NPEICTOUT U3YUUTh.

VYTIeBOHBIN PEXKUM MUTAHUS CTIOCOOCTBYET YBEMUEHHUIO COJEPKaHMUS IITUKOTeHa
B TICUCHH, YCUIHMBAs €€ OapbhepHbIe (PYHKIMHU, TTOBBIIIAET YCTOMYMBOCTh OpraHU3Ma K
nericteuio hocdopa, xmopodopma, THAHUIOB.

Cpean MuUHEpaTbHBIX BEIIECTB, BIMUAIOIIMX HA OJATONMPUATHOE TEUEHUE
WHTOKCHUKaIMKA, OOJIbIIOEC 3HAYEHUE MMeeT Kaubluil. HemocTatok ero B paiuoHe

CHMXKACT YCTOﬁqHBOCTB OopraHn3Ma K MHOTHM dJaM, 0COOCHHO K (I)TOpI/II[aM u
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XJIOP3aMEUICHHBIM YIJIEBOJIOPOJaM, a MOBBIIICHUE KaJbLUs B panuoHe oO0Jierdaer
TEUEHUE OTPABJICHUSI.

[Ipuem npenaparoB xene3a OOJEr4yaeT TEUEHUE OTPABICHUS CEPHUCTHIM U
IUAHUCTHIM HAaTPUEM.

ButaMuHBI CTUMYIUPYIOT MEXaHU3MBI 3AIUTHI OT MTPOMBITIUICHHBIX S7TOB.

Buramun C cnocoOcTByeT mepeBoy MajJopacTBOPUMBIX COCTMHEHUIN CBUHIIA B
JIETKO pacCTBOPHUMBIE U IOTOMY OBICTPO BBIICIISIIOIIMECS U3 OPTaHU3MaA. .

Ackopbar kanplusa 001agaeT 00e3BPEKUBAIOIIMM ACHCTBHEM INPU OTPaBICHUU
OCH30JI0M, dochopom, MBIIIBSIKOM, TIOBBIIIIAET YCTOWYHUBOCTH K
TeKCaxJIOPIMKIOreKCany, THO(OCY, OKTAIUTUIY, CEPOYIrIepoay, (hocreny.

Buramunbsl rpynnel B oOneryaror TeueHue OTpaBICHUS XJIOP3aMEUICHHBIMU
YII€BOJAOPOJIaMHU, COJIIMHU IUJIABUKOBOM KHUCIJIOTHI, OEH30JIOM, PTYTblO, CBHHIIOM,
dbTOpOM, CEPOYTIIEPOIOM.

Burtamun K o0neryaer TeueHne oTpaBiieHUs XJIOP3aMEILIECHHBIMU YTJIEBOI0POJaMHU,
OCH30JI0M, CBUHIIOM U ()TOPOM.

Butamun P cHmkaer nmpoHMIAEMOCTh KalWUIIPOB NPU JECUCTBUM KPEMHHUUI
COJIep KallleH MbLIIH.

Buramun /[ npenynpexaaet KOCTHbIE TOPAKEHUS ITPU KAAMHAEBOW HHTOKCUKALINN.

B cBa3u ¢ oatuM s pabouyux pa3MYHBIX XUMUYECKUX MPOU3BOJICTB
PEKOMEHI0BaHO 4 crielUATIbHBIX PALlMOHA.

Paimon Ne2 ¢ nonomuutensHbiM BkitoueHueM ButamuHa A (2 mr) u C (100 mr)
IS pab0vYnX MPOU3BOJCTBA CEPHOM KHCIOTHI, COJEH IIaBUKOBOM KHCIOTHI, Cly,
XJIOPHOW U3BECTH, IIMAHILIABA.

Pammmon Ne3 ¢ uramunoMm C (150 mr) uepenyercsi ¢ parmionoM Ne2 st pabounx
IPOU3BO/ICTBA @30 THOKKCIIOT O CBUHIIA, IEPEKUCH CBUHIIA, Kaiust (Me), oyioBa u Jip.

Paimmmon Ne4 m Buramuunom C (150 mr) u B; (4 Mr) aas paboyux MmpoU3BOJICTBA
kapouna Ca, Terurypa, celeHa, YeThIPEXXJIOPUCTOTO KPEMHHUS, IPU TOPHBIX paboTax,

npu I[O6BI‘-I€ MBIIIBAKOBBIX AllITATUTOBBLIX, CBUHIIOBO -ITUHKOBBLIX PY .
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Parmon NoS ¢ Butamunom C (150 mr) u Bs (4 mMr) miist pabounx Ha IPOU3BOJICTBE
pTyTH, coJieil MapraHia, Oepuius, 6apus, cepoyriepoia.

[Tomumo s1eueOHO-TIPO(UIAKTUYECKOTO MNUTAHUA NPETyCMOTPEHA €XEeIHEBHAs
BbIJladya MOJIOKa MpH paboTe CO MHOTMMHU TOKCHYECKUMU BemecTBamu. Ctarbst 151
«Bb11aua MosioKa 1 JiedeOHO-TTPO (HUITAKTUYECKOTO MUTAHUS» TIacuT: « Ha pabomax ¢
BPEOHbIMU  YCAOBUAMU — MPYOa  pabOmMHUKam  6vloaromcs  Oecniamuo  no
YCMAHOBNEHHBIM HOPMAM MONOKO UL OpY2ue pasHOYeHHble NUYeble NPOOYKMbLY.

MoJiokO SBJSIETCSI MOJIHOLEHHBIM MTPOJAYKTOM, COJEPX AIlMM B ONTUMAILHOM
COOTHOIIICHUH O€JIKH, JKUPHI, YIJIEBOJbI, MUHEpaIbHBIC BEIIeCTBa, BUTaMUHBI. OHO
CIOCOOCTBYET MOBBIIIEHUIO COMPOTUBISIEMOCTH OPTaHU3Ma.

Bonpocel 1J11 CAMOKOHTPOJIA:

1. CanutapHbie HOPMBI?

2. I'uruenuyeckas CTaHaapTU3 A ?

3. MnauBuayaibHBIE CPEACTBA 3AIUTHI CIICITUAIICTa?

4. JledeOHO-TIpOPMIaKTHIECKOES TUTaHNE?

I'TABA 8.ITPO®NJIAKTUKA OTPABJIEHUMN.

B ycnoBuax mMpOKOW XUMH3ALMHU CEIbCKOXO3IMCTBEHHOTO IPOU3BOJCTBA
peA0TBPAIICHUE OTPABJICHUN CEIbCKOX03IMCTBEHHBIX Y)KUBOTHBIX, B TOM YHUCJIE IITHII,
pbIO W Tmuen,- BaxHeHIas mnpodeccuoHambHas 005S3aHHOCTh BETEPUHAPHBIX M
300TEXHUYECKUX CIENUATUCTOB. [I04TH BCE MECTUIUBI 1 MUHEPATbHBIE y100pCHUS
SIOBUTHI JUJII YEJNOBEKAa M JKUBOTHBIX, TPEOYIOT OCTOPOXKHOTO M TPAMOTHOTO
oOparieHuss ¢ HAMH, C TeM YTOOBI TapaHTUPOBATh COXPAHHOCTH JKWBOTHBIX, HE
JOMYCTUTh 3arpsA3HEHUs] TMPOJYKTOB >KHBOTHOBOJICTBA, OOECMEYUTh COXPAHHOCTH
3J10POBBS 00CTY>KHBAFOIIIETO MIEPCOHAA TPU 00pabOTKE KUBOTHBIX
Crnenyer MOMHHTh OO0 OMNMACHOCTH MHUHEPAIbHBIX yIOOpEHUI: aMMHa4yHasi CEeluTpa
B3PBIBOOTIACHA, 0COOCHHO MPH KOHTAKTE C XJIOMKOBBIM BOJIOKHOM, IIPOTOM U IPYTHUMH
MOPHUCTHIMU MaTepUaIaMy; B3PhIBOONACEH TAKKE MarHus XJIopaT; aMMuaK 0€3BOIHbIM

JICTKO BOCIUIaMCHACTCA, a €T0 CMECh C BO3IYXOM
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B3PBIBOOIIACHA; TOKCUYHOCTb CYyJb(haTa aMMOHHUS BO3PAcTaeT IPU CMEIIMBAHUU €TI0 C
POAHHUCTBIM HATPUEM WJIA AMMOHHMEM. B3pBIBOONACHBIMH M NOapOONacHbBIMU
CBOMCTBaMM 00J1aIal0T P IPYrUX NeCTUIUA0B: OyTudoc, antuo, kenbTad, /1B,
caripoc, ceur, TMT /] u ap.

OtpaBieHuss  KUBOTHBIX  SJOXUMHUKaTaMd B  OOJBIIMHCTBE  CIy4acB
00ycIOBIIEHBI HEOPEKHBIM OOpAaIllCHHEM C IHPOKO MPHUMEHSIEMBIMHA B CEIbCKOM
XO35IUCTBE XUMUKAIUAMM, HE3HAHHEM XUMHUYECKUX U (PU3UUECKUX CBOMCTB
MOCJIEHUX, OTCYTCTBUEM CTPOTOCTH IIPU XPAHEHUH, UCTIOJIb30BAHUH, yUETE SIOBUTBIX
BenlecTB. KOHKpeTHblE MPUUYMHBI: AOCTYN O€3HAA30PHBIX JKUBOTHBIX K SIIOBUTHIM
BellecTBaM (MPUMaHKaM, MUHEPAJIbHBIM yIOOpeHusiM U Ap.). KOHTaKT KUBOTHBIX,
O0COOEHHO JIOMIaZel TYXEBOTO TPAHCHOpPTa, C TNEPEBO3UMBIMU SITOBUTHIMU
BeleCTBaMM (HapylIeHHUE MPaBUil MEPEBO30K, HEUCTIPABHOCTD Taphl, aBapuH U Ap.).
OumboyHOe MPUMEHEHHE SIIOBUTHIX BEIIECTB B BETEPUHAPHOMN JIEUEOHOW MPaKTHKE.
[ToaToMy cTporoe coOmtoeHNe WHCTPYKIMM MO HCTOJBE30BAHUIO SITOXMMHKATOB
SBIISIETCS.  HEMPEMEHHbIM  YCJIOBHEM B mpoduiaktuke oTpasieHui. s
CBOEBPEMEHHON MPOPUIAKTUKH HE0O0XOIMMa TecHas B3auMHas uHbopmauus B
NEPBYIO OUEpe/lb BETEPUHAPHOM, 300 TEXHUUECKOM, arpOHOMUYECKOM CITYKO, a TaKxke
CAHUTAPHBIX U APYTUX OPTaHU3ALIHI.

[lepeBO3UTh SATOXMMHUKATBl MOYHO TOJIBKO B KPBITBIX TPAHCHOPTHBIX CPEACTBAX
(BaroHsl, aBTO(YPTOHBI U IP.) WA XOPOIIO YKPBITHIMU HETPOMOKAEMbIM Op €3EHTOM.
S moXrMUKAThl JOJDKHBI CONEPKAThCS TOJIBKO B XOPOIIO 3aKPbITOM Tape. I py3urs,
BBITPYXaTh W TMEPEBO3UTH STOXHUMHUKATHl HYKHO OCTOPO’KHO, YTOOBI HE HapyllaTh
TepMETUYHOCTH Tapbl. B ciiyuae ee HeucrnpaBHOCTH HEOOXOAUMO UCTIPABUTH TAPY UIIU
3aMEHUTb HOBOMU.

XpaHUTh ANOXUMUKATBl PA3pEMIACTCS TOJIBKO B CIIEHUAIBHBIX CKJIAAX B UCIIPABHOU
Tape, B OTAEIbHOM, 3aKpPBITOM, IPOXJIAAHOM M CYXOM IIOMEUICHHH C XOPOILEH
Kpblliel. BmecTe ¢ sA0XMMUKaTaMu HEb3sl pa3Melarh 3€pHO, pypax, IPOAYKTHI,

roprouce, Macjia 1 nmpCaAMETbl JOMAIIHETO O6I/IXOZ[a, OCKIY. I[Tomerienue a0HKHO
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OBITh 3aKPBITO HA 3aMOK U OTIeUaTaHo. Sl I0XUMHUKAThl MOKHO UCTIOJIb30BaTh JIMIIb 10
CBOEMY MPSIMOMY Ha3HAYEHHUIO; UX HEJb35 BbIJIaBATh JIJISI KAaKUX-TMOO MHBIX IIeJIeH U
JUIaM, HE UMEIOIIUX OTHOIICHUS K ATHUM BEIIECTBAM.

[lepen npumMeHeHUEM SITOXUMHUKATOB, 0COOEHHO Ha OOJIBIINX TUIOIIAISIX, HYKHO
OTIOBECTHTHh HACEICHHWE O 3ampelieHWH BHITOHA CKOTAa W JOMAITHEH NTHIBI Ha
ompeneeHHble  ygacTku cpokom o 10-50 nmeir. OOpaboTka SI0XUMHKATaMH
TEXHUYECKUX KYTbTYP, MPOIYKIUSI KOTOPHIX OYAET UCIIOIb30BaHa HA KOPM CKOTY HJIU
B MUY JIFOJISIM, JOJKHA 3aKaHUYMBATHCS 32 TPEAYCMOTPEHHOE MHCTPYKIIUEN BpEMSI 10
yOOpKH.

K cwibHOAelcTBytommM  simoButhiM  BemectBaM  (CJISAIB)  oTHOCATCS:
OpOMUCTBIN METWJI, TIU(PTOP, FPaHO3aH, 300KyMapHH, MEpKyprekcaH, hocua uHKa;
K BBICOKOTOKCHUYHBIM: periioH, granodoc, JJ/IBD, ramma-uzomep rekcaxiiopata u 1p.
OmacHoCTh uX, HanmpuMmep xjopodoca, TUA3WHOHA U JAPYTUX, CBSA3aHO C BBICOKOM
JIETY4ECThIO U KOKHO-PE30POTHUBHOM TOKCUYHOCTHIO. [[0TeHITHAIbHYIO OTTACHOCTh IS
YKUBOTHBIX U YEJIOBEKA MPEJICTABIISIIOT CTOMKUE NECTULIUBI, KOTOPbIE MUTPUPYIOT O
LENU: T0YBA - PACTEHHE - KOPMA - )KUBOTHOE - MTPOYKThI 5)KHBOTHOBO/ICTBA - UEJIO BEK.
[TosTOMYy HEOOXOJIMMO CTPOTO BBIMOJHATh YTBEPKACHHYIO HHCTPYKIIMIO IO TEXHUKE
0€30MacHOCT MPHU XPAHEHUHU, TPAHCIOPTUPOBKE M NPUMEHEHUU MECTUIUIAOB B
CEIbCKOM XO3SMCTBE.

Beinac ckoTa Ha 06paboTaHHBIX MMECTUILIMIAMH YYaCTKaX pa3periaercs yepes 25
JHEeH nmocie 00paboTKH, a JJIsl Ype3BbIUYAMHO BHICOKOOIMACHBIX M CTOMKHUX MECTUIIUI0B
CPOKH YKa3bIBAIOTCS B CIIEIUATIBHBIX HHCTPYKIIMAX MO WX MPUMEHEHHIO. 3aMpeIacTc s
CKapMJIMBaTh CKOTY COPHSKH, BBITIOJIOTHIE C 00pa00TaHHBIX MECTUIIUIAMH TIOJICH.
3anpemniaroTcs B BOJOOXPAHHOM 30HE PHIO0XO03SIMCTBEHHBIX Bo10eMOB (He MeHee 2000
M oT OeperoB) u He Ommke 200 M OT KHUJIBIX MOMEIICHUN, KUBOTHOBOYECKUX U
NTUIIEBOIYECKUX (epM, BOJOMCTOYHUKOB, MECT KOHIICHTPAIMH XUBOTHBIX, B TOM
YUCJIE€ NTHUI], CTPOUTEILCTBO CKJIAJIOB JJIsI XpPaHEHUS NECTUIUIOB, YCTPOMCTBO
IUIOIAA0K JIJIi MPOTPABIUBAHUS CEMSIH M IIPUTOTOBJICHUSI OTPABJICHHBIX MTPUMAHOK,

pa60‘-IHX pPacTBOPOB M 3allpaBKa MU MAIIIMH, alllapaTypbl, MCECT 0663Bpe)KI/IBaHI/ISI
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TEXHUKA U Tapbl U3-MI0J MECTULXIOB, B3JETHO-NOCAAOYHBIX IUIOMAA0K. B nepuos
MaccoBBIX 00OpabOTOK HEOOXOJUMO YCTAHOBUTH JI€KYPCTBO BETEPUHAPHBIX
CIEUUAIIMCTOB C LEJIbI0 KOHTPOJII 3@ BBIMOJIHEHUEM NPOQUIAKTUYECKHUX
MepornpuaThid. Cienyer nepuoandecKu NpOBOIUTh aHAJIM3 KOPMOB, 3arOTOBJISIEMBIX B
MeCTaxX MPUMEHEHUS STOXMMHKATOB, U UCCIIEOBATh BOAY U3 BOJOEMOB U APYrUX
OTKPBITBIX HMCTOYHHUKOB BOJOMOS KUBOTHBIX. HeEoOXonuMo NpHUHITH MEpPhl K
NPEIOXPAHEHUI0 CKOTa OT OTPABICHHUS MUHEPATBHBIMU YyIOOpPEHUSIMHU, a TaKxKe
XUMUYECKUMHU BEUIECTBAMHU, MPUMEHSIEMBbIMUA JUJIsI TPOTPaBIMBAaHUS 3€pHA U
ONPBICKUBAHUSA  CaJ0B, OrOPOJOB, BHUHOTPAJHUKOB TMPOTUB  BpEIUTEICH
CEIIbCKOXO3AMCTBEHHBIX PACTEHUM.

JKvBOTHOBOTUECKME TMOMEIIEHUSI MOCiE Ae3MH(EKIMH XJIOPOM, HeralieHOn
U3BECThIO, (PEHOJAMM U JPYTMMU MaXyudMMH MpenaparaMd HYKHO NPOBETPHUBATH.
3arps3HEHHYIO MAIOLIEHHYIO Tapy HU3-TI0JI 1I0XMMHKATOB CKUATAIOT WM 3ap bIBAIOT HA
CKOTOMOTWJIBHUKAX, BIAIA OT BOJOUCTOYHUKOB. LIEHHYIO CTEKISIHHYIO WA
METAUIMYECKYIO, JEPEBSHHYIO Tapy W3-TOJA  SJOXUMHKATOB 00E3BPEKMBAIOT
TIHIATETLHONW OOMIBHOM 1 MHOTOKPATHOM MPOMBIBKOHW BOJI0M, KOTOPYIO HE CITyCKAIOT B
KaHAJIM3alMI0, & BBUIMBAIOT HA CKOTOMOTWIBHHUKE B SIMYy ITyOMHOU He MeHee 1,5 M.
Tapy n3-10J MBIIILSIKOBUCTHIX COCIMHEHUI JTy4Ilie MPOMBIBaTh 3% -HbIM pacCTBOPOM
€IKOTO HaTpusl, KW WIM KalblIIMHUPOBAHHOM COMOU. [IpOMBIBHBIE BOJBI W3 -TIOJ
TaKOU Taphl 1eJIeco00pazHo 00padboTaTh (CMEMIaTh ¢ U30BITKOM ) TAIIIEHON U3BECTHIO U
JMILb TIOCJIE 3TOTO BBUIMTH B SIMY Ha CKOTOMOTWIbHUKE. HU B KOEM ciyyae Henb3s
IIPOMBIBAaTh, BRIMAYMBaTh, 3aMayuBaTh W T.JI. Tapy U3-TIOJ SIOXMMHUKATOB B PEKax,
npynax, o3epax, apblkax. Bpibop mecTa ansi 00e3BpeXHBAHHS U YHUUYTOXKCHHUS
AIOXMMHUKATOB WJM Tapbl H3-T0OJ, HHUX COTJIACOBBIBAETCS C BETEPUHAPHBIM U
CaHUTaPHBIM HAA30POM.

[IpodunakTuka OTpaBieHUN PACTUTEILHBIMU $IaAMH COCTOUT B MPaBUILHOM

COJIep>KaHUU U KOPMIICHUH KUBOTHBIX, YCTPAHEHUH YCIOBHM ITPU
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KOTOPBIX MOTYT BO3HHMKaTh JTH OTpaBjieHus. [IpegoxpaHeHu0 KUBOTHBIX OT
PaCTUTEIBHBIX OTPAaBJICHUM CIIOCOOCTBYIOT: BBEIICHHUE IMPABWIHLHBIX CEBOOOOPOTOB,
THlarenabHas o00paboTKa TMOYBBI, XOpOIIas OYKUCTKA CEMEHHOTO Marepuana,
nepenaxmBaHue JIyTOB C TOCJCAYIOIIMM ITOCEBOM 3€PHOBBIX M KOPMOBBIX TpaB,
CKalllMBaHWE W BBIKANIBIBAHWE SJOBHUTHIX PACTCHHM 10 WX CO3PEBAHMS C IICIBIO
BOCTIPEISTCTBOBATh  JallbHEHIIEMY OOCEMEHEHHMIO TIIOYBBI; CKalllMBAaHUE W
YHUYTOKCHHE PAaCTCHU, HE ChE/ICHHBIX )KHBOTHBIMH Ha MacTOwmIe, u np. Hago nMeTh
B BHUAY, YTO H3JIIOOJICHHBIE MECTa MPOU3PACTAHUS STOBHUTHIX TpaB - JIECHBIC H
3a00J104eHHbIe yuyacTKu. Heo0Xo1uMo TIiaTenbHO MPOCMaTpUBaTh BCE KOPMa, IPEXKI e
4yeM JaBaTh WX >KUBOTHBIM. VIcriopueHHBIE, 3aryIeCHEBEIbIE CEHO, COJIOMY, JKMbIXH,
KOPHEIUIOABI, CUJIOC HE CJIEAYET JOMYyCKaTh B KOPM KUBOTHbIM. CeHO, cojiepxKaliiee
6osiee 1% sIIOBUTHIX TPAB CUUTACTCS HEPUTOTHBIM JIJISI CKApMJIUBAHUS )KUBOTHBIM U
MOJJIGKAT TEXHUYECKOMY HCIOJBb30BAaHUIO WM YHHUTOXKEeHHI0. C  CcOCTaBOM
TPaBOCTOSI TACTOHWI HEOOXOJWMO XOPOIIO O3HAKOMHUTHCS JO BBITOHA HAa HHUX
KUBOTHBIX W TIepel] CeHOKOCcOoM. Henp3s BhITIacaTh )KMBOTHBIX HAa TAKUX MECTaXx, TIe
MHOTO SIIOBUTHIX TPaB. B mepBbie JHU BbiNaca 3a > KUBOTHBIMU CJIENYET BHUMATEIbHO
HaOO1aTh: HE TOSIBWINCH JM TPU3HAKU OTPABJICHUS Y HEKOTOPBIX M3 HHX, B
OCOOEHHOCTH y MOJIOJIHSKa M Y JKMBOTHBIX, 3aBE3CHHBIX B XO3SHCTBO. B Takux
Clly4asix 11eJIeco00pa3HO MOKAPMITUBATh )KUBOTHBIX MIEPE]T BHITOHOM Ha MacTOUIIIE.

JInst mpenynpexieHus: OTpaBJIeHUN HE PEKOMEHIYETCS JJIUTEIbHO BbITIACATh
JKUBOTHBIX Ha MacTOMINE, 3aCOPEHHOM SIOBUTHIMU pacTeHusiMu. HyxHO m3berarh
1acThOBI )KUBOTHBIX 110 CTEPHE, B KOTOPOU UMEETCSI MHOTO TIOJIEBOTO XBOIIA, TaK Kak
M3-32 OTCYTCTBUS B JOCTAaTOYHOM KOJIMYECTBE XOPOIIMX TPAB MOJIOABIC YKUBOTHBIE
OyayT moenars paHee HE ChEACHHBIC SAOBHTHIC pacTeHus. [locie 3aMOpo3KOB WM
3aCyXy HE pEKOMEHAYETCsI TaCTH T'OJIOIHBIX )KUBOTHBIX HA y4aCcTKaxX COpPro, CyJaHKH,
KJIEBEPA, TaK KaK B HUX HAKaIUIMBACTCSl CUHWJIbHAS KUCJIOTA.

Cnenyer oOpaiaTh BHHMAaHHME Ha TO, YTOObI TYMEHHbIE U MEIbHUYHBIE
3€pHOBBIC OTXOJbI, MAKHWHA, CEHHAs TPyXa, UCMOJIb3YEMbI€ B KOPM >KUBOTHBIM, HE

COoACpIKAIMN CCMAH SAJOBUTHIX paCTeHI/Iﬁ, HaAIIpuMCp IJICBCIIA OIIBAHATOMICTO, KYKOJIA,
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MOJIEBOM TOPYMUIBI, MOYEUYHHOM TpaBbl, JIIOTUKA MOJIEBOTO, Maka JuUKoro. B
Pa3IMYHBIX 3EPHOBBIX OTXOJIaX M CEHHOM TPyXe MOXKET COJAepKaTbCs O00JbII0e
KOJIMYECTBO CEMSAH COPHBIX SIJOBUTHIX PACTEHHM, MOATOMY MEpe] CKapMIMBaHUEM
KUBOTHBIM TaKUE€ OTXOJbl HYXHO pa3MalblBaThb W XOPOIIO NpOBapUBaTh WU
3arapuBarh.

He pexomennyercsi naBaTh XMBIXM OE€pEMEHHBIM W MOJIOABIM >KHBOTHBIM.
B3pociibiM KMBOTHBIM KMBIXH MOXHO JaBaTh B YMEPEHHOM KOJMYECTBE U MPH
HAJIMYUU B pallMOHE Ipyrux KopMoB. LlenecooOpa3Ho KMbIXU IIepe CKap MIMBaHUEM
3anapuBaTh WM 3aBAPUBATh, HE OCTABIISITh JIbHAHBIE 3aMlapeHHbIe )KMbIXxu Oosee 1-1,5
yaca, T.K. oOpa3yercsi CHUHWIbHas KucjioTa. Kaxayio HOBYIO MNapTHIO >KMBIXOB
LEeJIECO00Pa3HO UCCIIEA0BATH HA COIEPKAHUE 10BUTHIX BEILIECTB.

3a0maroBpeMeHHO (HO HE MEHee YeM 3a 2 CYyTOK Iepe]l MPOBEACHUEM KaXI0u
XUMHUYECKON 0O0pabOTKM) aJIMHHHUCTpPALMs XO3SIMCTB OIOBEIIACT HACEJICHHUE,
CaHUTAPHO-3MHUIEMHOJIOTUYECKYIO M BETEPUHAPHYIO CIIY>KOBI, & B CJlydyae MPUMEHEHU S
HAa TEPPUTOPHUH, TMpUIETAIONIed K pPBIOOXO3SHUCTBEHHBIM BOJOEMaM, W OPTaHBI
pBIOOOXpaHBl 0 MECTaxX M CpoKax 00pabOTKH, UCIIOIb3YEMbIX Mpenaparax u MeToJax
IPUMEHEHHUS.

3anpeniaeTcs MPOBOJAMTH OMNBUICHHE U ONPBICKUBAHUE C  CaMOJIETOB,
a’po30JIbHbIE 00pabOTKH MOCeBOB, HaxonsAmmxcs Oimmxe 1000 M OT HaceneHHbIX
MYHKTOB, ycane0, CKOTHBIX ABOPOB, NTUYHUKOB, UCTOYHHUKOB BOJOCHAOXKEHUS U
omke 2000 M OT OeperoB prIOOX03SIHCTBEHHBIX BOJIOEMOB.

Kareropuueckn 3ampemiaercs HWCMOIb30BaTh MPOTPABICHHOE 3€pPHO IS
MUIIEBBIX II€Jied, Ha KOPM J>KMBOTHBIM, B TOM 4YHCJIE TMTHUIE, NPOMBIBATH,
IPOBETPUBATh, OUMILATH OT MECTUILIMIOB MPOTPABJICHHOE 3€PHO, a TAKIKE CMEIIUBATh
€ro C HENpOTpPAaBJICHHBIM, CAaBaTh Ha XJEOONMPHEMHbIE MyHKTbl WM pealn30BaTh
JIPYTUMU MY TSMH.

KonTpons 3a coOmrofeHHEM YCTaHOBJIEHHBIX PErJaMEHTOB, HCKIIIOYAOLIMX
HAKOIUICHUE MECTULUI0B CBEPX YCTAHOBJICHHBIX MPEACIBLHO JOMYCTUMBIX YPOBHEN B

CEJIbCKOXO3SIHMCTBEHHOM MpOAYKIIMHU, MMOYBC, BOAC, a4 TAKIKC 3a BBIIIOJIHCHUCM BCCMHU
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3EMJICTIONIb30BATEISIMA ~ MEPONIPUSATUN IO  OXpaHe oOkpyxaromend Cpenpl OT
3arpsA3HEHUs] TMECTULUAAMHU BO3Jlaraercsi Ha opraHbl ['0CyZapCTBEHHOW CITy KOBbI
3alUThl PACTCHUM.

Jlomyctrmple  OCTaTOYHbIE  KOJIMYECTBA  IMECTULUMAOB B KOpMax  JUIA
CEIIbCKOXO3AMCTBEHHBIX JKUBOTHBIX M METOJBl UX OIPEHEICHUS U MAaKCUMaIbHO
JNOIyCTUMBIE  COJZEpKaHWsl  HUTPATOB M HUTPUTOB B KOpMax  JUIA

CEIbCKOX03IMCTBEHHBIX JKUBOTHBIX.
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TEPMHHOJIOTUYECKHWM CJIOBAPH

Anantamusi — NpUCIOCOOJIeHHE KUBOTO OPTaHU3Ma K M3MEHSIOIIUMCS YCJIOBUSIM
Cpelbl, BHIpab0OTaHHOE B IIPOIIECCE IBOJTIOIUH.

AcOpOIUs — MOTJIOLIEHUE Ia30B, TAPOB WM PaCTBOPEHHBIX BEIIECTB MOBEPXHOCTH IO
TBEPJIOTO TEJIA WIH KUIKOCTBIO.

AJlJIepreHbl - BEIIECTBa, CMOCOOHBIC MOBHIIIATH PEAKTUBHOCTH OpraHW3Ma MpHU
MMOBTOPHBIX BO3JECUCTBUSX HA HETO.

AHTArOHUCTHYECKOEe [eiiCTBHE SII0B — KOTJa BPEAHBIC KOMIIOHEHTHI CHHKAIOT
MOBPEXKAIOIIIEE ICUCTBUE IPYT Ipyra.

AcOecT03 — mnpodeccuoHabHOE 3a00JIEBaHUE, CBS3aHHOE C IMIOMAJaHUEM MbLIN
acOecTa B IbIXaTEIbHYIO CUCTEMY.

A3pP030J1M — TUCIIEPCHBIE CUCTEMBI, COCTOSIILIME U3 Ta30BOM CPEABI CO B3BEIIEHHBIMHU
TBCPABIMU WA JKUJIKUMHU HaCTULIAMH Pa3HOT' O pa3Mepa.

Buotpancdopmaums siioB — nNpeBpalleHus A/1a B OpraHu3Me B pe3yibTare oOMeHa
BEILICCTB.

BpeaHoe BemecTBO — BEMIECTBO, KOTOPOE MIPU KOHTAKTE C OPTAHU3MOM YEJIOBEKA B
cly4ae HapyiieHus] TpeOoBaHW 0€30TTaCHOCTH MOYET BBI3BATh MPOU3BOACTBEHHBIC
TpaBMbl, ITpodeccuoHanbHbIE 3a00I€BaHUS WM OTKJIOHEHUS B COCTOSIHUM 3]I0POBbSI,
0oOHapy>KUBaeMbl€ COBPEMEHHBLIMHU METOJAaMHU Kak B IIpoliecce padoThl, TaK U B
OTAAJIEHHBIE CPOKHM >KM3HHM HacTosimiero u mnocienyrommux mnokosenuit (Ilo T'OCT
12.1.007-76).

I'emaTo-3HNedananyecknii 6apbep — cucteMa O000JOYEK MO3Ta, 3ANTUIIAIOIINX
MO3T OT TPOHUKHOBEHUSI HHOPOIHBIX BELIECTB U3 KPOBEHOCHOTO pycCJIa.
I'mruennyeckasi CcTraHgapru3alus — OTO  HAINPABJICHHE TUTHEHUYECKOUN
pEerJaMEHTAallMU 0 CHUKEHUIO TOKCHYECKOTO JEUCTBUS BEIECTB ITyTEM OTPAHUYCHU S
0Cc000 TOKCUYHBIX JIETy4MX MNpUMECEd B OTACIbHBIX XUMUYECKUX COCAUHEHUSX,
CMECSX, TEXHUYECKUX KUIKOCTIX.

I'unep6apus - MoBbIIIEHHOE OapOMETPUIECKOE 1aBIICHHUE.

7



78

I'mapodunabHOCTb - KOA(hOUIIMEHT paCTBOPUMOCTHU BEILIECTBA B BOJIE.

I'mnmokcusi — HEOCTATOK KUCIIOPOa B OpTraHu3Me (KUCIOPOIHOE T'OJI0IaHKUE).
TI'onagoTpomnHoe geiicTBHE — BO3/EHCTBHE HA MOJIOBYIO Cepy.

Jlemo sina — MecTO B OpraHM3Me, Ilie KyMyIupyeT (HakarumBaercs) siji (Hampumep,
KUPOBAsI TKAHb, TICUYEHb ).

JdeTokcuKauusa — HeWTpanu3anus saa.

JIuddy3us — mMacCUBHBIA TIEPEHOC BEIIECTBA 4Yepe3 MEMOpaHy IoJ JICHCTBHEM
rpaJiieHTa KOHIIEHTPAIIUH, T.€ U3 OO0JIbIIEH KOHIIEHTPAIIMHA B MEHBIITYIO
Nuruoupyronmii (MHAKTUBUPYO M) —- JIMIIAOINIMA aKTUBHOCTH, I101aBJITFOIIAN
AKTUBHOCTh.

HNuTepMutrTHpyOniee BO3JAeHCTBHE — TMEPEMEXKAIONIEECS WIM MOPEPHIBUCTOE,
JNEUCTBUE HA OpPraHu3M  KOJICOJIIOIIMXCS BO BPEMEHHM KOHIIGHTpAIUA BpPETHBIX
BEILIECTB.

NuTokcukanmusi (oTpaBjieHHE) — TIATOJIOTHYECKOE COCTOSHHE, OOYCJOBJICHHOE
JNEUCTBUEM HA OPTAHU3M SHAOTEHHBIX WA 3K3 OT€HHBIX TOKCUYECKHUX BEILIECTB.
Kanmneporennoe aeiicrBue — jeicTBHE BelllecTBa (KaHIEPOT'€HA), BHI3bIBAIOIIEE
pa3BUTHE paKa.

KokaHueporeHnsl — BEIECTBA, KOTOPBIE CAMHU HE BBI3BIBAIOT PA3BUTHE OMYXOJH, HO
CMOCOOHBI KATATM3UPOBATh JICHCTBUE UCTUHHBIX KaHIIEPOTEHOB.

KomOnnupoBanHoe aeiicTBHe BpeaHBbIX BemecTB — 3(h(EKThl CBA3aHHBIC KaK C
BO3/ICIICTBUEM HECKOJIbKUX SIA0B, TaK M C BO3JCHCTBUEM BPEIHBIX BEIICCTB B
COYETAHUU C APYTUMU HEOJIAronpusTHHIMU (PU3UUECKUMHU (DaKTOPaMHU.

KoMimuiekcHoe Bo31eliCTBHE BPeIHbIX BEIECTB - BO3JICHCTBME HA OPTAaHU3M OJTHOTO
U TOTO € BEIIECTBA, MOCTYMAIOMIETO B OPTaHU3M OJHOBPEMEHHO, HO Pa3HbIMHU
nyTsMU (4\3 IBIXaTeNbHBIC MTYTH, KETYI0K, KOXKHBIC IIOKPOBBI).

Kymyasiuust - npu XpOHUYECKOM OTPAaBJIEHUU MPOUCXOAUT CKOIUICHUE B OPTaHU3ME
CaMOTO 51/1a UM BbI3BAHHBIX UM U3MECHEHUM.

KyMy.]IHIII/IH MaTepuaJdbHas - HAKOIIJICHUC MACCHI s1/1a B OpraHmu3Mme.
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Kymyasinusi ¢pyHKUMOHAJIbHASI - HAKOIUICHUE B OPraHU3ME BBI3BAHHBIX SJIOM
V3MEHEHUM.

JInnopuabHOCTH — KOYPPUIIMEHT PACTBOPUMOCTH BEILIECTBA B JKHUPAX.

MecTHOEe aAeiicTBHE - TIOBPEXKICHUE TKAaHU HAa MECTE KOHTAaKTa KOXH C SJIOM:
pazpakeHue, BOCIAICHUE, OXKOTU KOXH, cam3ucThiX. (IIpumep: mpu xoHTakTe C
KHCJIOTaMH, IIeJI0YaMHM).

MeTa60JuThI SII0B — BEIIECTBA, 0Opa3yromuecs B pe3yabTare OnoTpanchopMaIim
s710B B opraam3Me (Harpumep, CO2 siBisieTcs MeTaboauToM OeH3071a, alleToHa U T.11.).
MyTareHHoe qeicTBHE - IOBPEKICHNUE HACIICACTBEHHOT O aNapara KIETKH.
OTtpaBieHue ocTpoe mnpodeccHoHAJbHOE - 3a00JieBaHUE, BO3HUKAIOILEE IOCIIE
OJTHOKPATHOT'0 BO3I€HCTBUS BPEAHOTO BEIIECTBA HA PAOOTAIOILETO.

OTtpaBiieHue XpoHHYeckoe NMpodeccHOHANBbHOE - 3a00JIeBaHUE, PAa3BUBAIOILIEECS
MOCJIE CUCTEMATUYECKOTO JUIMTEILHOTO BO3ECUCTBUS MAJIBIX KOHUEHTPALMA WK 103
BPEIHOTO BellecTBA (10351, KOTOPHIE TPU OJTHOKPATHOM MOCTYIJICHUH B OPTaHU3M HE
BBI3BIBAIOT CAMIITOMOB OTPABJICHHUA ).

IlaToreHe3 MHTOKCUKAIMIA — PA3BUTHE OTPABIICHUS SIJOBUTHIMU BEIIECTBAMHU.
IlepekpecTHOEe NPHUBBIKAHHWE - TOBBIINICHHE YCTOWYUBOCTH K JCHUCTBHUIO OJHUX
XUMUYECKUX BEIIECTB MIPU MPUBBIKAHUU K IPYTUM.

Il1aneHTapHbIid 0apbep — COBOKYNHOCTh MOP(OJOTHUECKUX U (PYHKIIMOHATbHBIX
O0COOEHHOCTEM IUIalEeHThl, OOYCJOBIMBAIOIIMX €€ CIOCOOHOCTh U30UpPaTEIbHO
NpOIyCKaTh BEIIECTBA W3 KPOBU MaTepu K IUIOAY U B OOpaTHOM HaIlpaBJICHUH,
3alMIIAoNIas WioJ 0T IPOHUKHOBEHUS NHOPOJIHBIX BELLECTB.

IloporoBble KOHIEHTPAUM - HAWMEHBIIME KOHIECHTPALIUM, BbI3bIBAIOIINE
tokcuaeckuii 3pdext (Cmin).

IIIK BpeaHbIX BelleCTB B BO3/1yXe pado4eid 30HbI — 3TO KOHIICHTPALluHU, KOTOPHIE
pU ©KETHEBHOM (KpOME BBIXOJHBIX) pabOTe B T€UCHHE 8 YaCOB WM MPH JAPYTOM
NPOJIOJDKUTENHLHOCTH, HO He Oojee 41 daca B Hememo, B TeueHHE Bcero padbouero
CTaXa HE MOTYT BbI3BaTh 3a00JICBAHUN WM OTKIOHEHUH B COCTOSIHMM 3J0POBbBS,

06Hapy>KHBaeMBIX COBPCMCHHBIMHU MCTO JJaMU UCCIICOO BaHUM B mponecce pa6 OTHI UJIN
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B OTJAJCHHbIE CPOKH >KM3HU HACTOSLIEr0o U nocieayroumx nokojeHui. (Ilo T'OCT
12.1.005-88).

IIpou3BoacTBeHHBIE (IPOMBINLICHHBIE) SAbI - XUMUYECKHE BEUIECTBA, BIMSIOLIMIE
Ha 4YeNOBEKa B MPOU3BOJCTBEHHBIX YCJOBHUSX B OTHOCUTEILHO HEOOJBIIUX
KOJIMUECTBAaX BBI3BIBAIOT HAPYILICHUS 3J0POBbS U yXyJIIIEHHE PabOTOCTIOCOOHOCTH,
BCJICICTBYE MPO(PECCUOHAIBLHBIX OTPaBICHUH.

Pabouyasi 30Ha —30Ha BBICOTOM /10 2 M HaJl ypOBHEM I10J1a WJIK TIJIOIIA/IM, HA KOTOPO M
HAXOJATCSl MECTa TMOCTOSHHOTO WJIM BpeMeHHOro mnpeObiBanus padotarommx (Ilo
I'OCT 12.1.005-88).

PanuoceHncuOuan3upyonme sibl — BEUIECTBA, KOTOPbIE YCUIMBAIOT TOKCUUECKUIN
3¢ dexT npu paguanmoHHOM 00JTyUYECHHUU.

Pe3UCTEHTHOCTh OpPraHM3sMa — YCTOMYMBOCTh, HEBOCIHPUUMYHUBOCTD K
MOBPEKIAIOIMIUM (DAaKTOpaM.

Pe3opOTuBHOE HelicTBHE siia— JIEHCTBUE, HACTYIAOIIEE MOCIIE NOCTYIUICHHAS /12 B
KPOBb.

Cencubunusupymouiee geiicTBHe 10B - BO3HUKHOBEHHE OOJIBIIEr0 TOKCUYECKOTO
addexTa, yeM NMpeablTyILHii TPU TOBTOPHOM BO3/1€HCTBHU BEIIECTBA.

Cunuko3 — 3a0oJeBaHME, CBSI3aHHOE C IOINAJAaHUEM CWIMKATOB B JBIXaTEIbHYIO
CHUCTEMY.

CuHepruyeckoe JeiicTBHEe $SII0B — KOTJla BPEAHbIE KOMIIOHEHTHl YCHUJIMBAIOT
noBpexaaromuii 3 exT.

CuHAPOM B3aHMHOT0 OTATOLEHUS] - CYMMHUPOBaHKE Onosioruueckux 3pQekroB npu
OJTHOBPEMEHHOM BO3/IEUCTBUU HA OPTaHU3M BPEIHBIX PAKTOPOB.

CpoacTBO ¢ peunenTopoM - CTENEHb MPUTSIKEHHUS BEIIECTBA K PEIENTOpaMm; OHa
U3MepseTCs BENMMYMHONW 00paTHOM JUCCOLMAIIMY KOMIUIEKCA S71-PELenTop.
CyabpruapuibHbie (THOJ0BbIE) IABI — S1bl, KOTOPBIE CBA3BIBAIOT B Opranusme SH-
TPYIIIbIL.

TepaTorenHoe neiicTBue - HapyUICHUS pa3BUTHSA IUI0JA.

TokCHKOJOTHYECKAS OLIEHKA — OIICHKAa TOKCUYHOCTH, ycTaHoByenue [I/IK, OBYB.
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TokcUKOKHHEeTHKA — 00JacTh M3Yy4YEHUS KUHETHKU (MPOXOXKIACHUS) sija uepes
OpraHu3M, BKJIIOYasi MPOIECChl UX TMOCTYIUICHUS, paclpeneieHus, MeTadoim3mMa 1
BBIJICJICHUSI U3 OpTaHU3MA.

IDKCTpamoJsAlMs — TEPEHOC, MPOCHUPOBAHUE; HANPUMEp, IMEPEHOC JIaHHBIX,
MOJTYYEHHBIX B OKCTIEpUMEHTE Ha )KUBOTHBIX HA OPTaHU3M YeJIOBEKA.

JKCKpeuus A10B — BbIBEJICHUE SIJ0B U3 OPraHu3Ma.

Imuzema — pacTHKEHHE OpPTaHa WM TKAaHW BO3TyXOM WA 00Pa30BaBIIMMCS B HUX

ra3som.
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