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Opranus3Mbl U OKpy’Karomias Cpefja — COCTAaBHBIE YAaCTH SKOCH-
CTeMbl. XMMHUYECKOE 3arpsi3HCHUE OKPYIKAIOIIEH Cpellbl MOXKET pac-
CMaTpUBAThCSl KaK OJIMH W3 BAXKHEWIIHNX ACIEKTOB B3aUMOJIECHUCTBUS
MEX]Iy OpraHu3MaMu 1 orochepoii.

XUMTOKCHKAHTHI TOCTYIAIOT B OKPY’KAIOIIYIO CpPEly U3 €CTECT-
BEHHBIX U AHTPOMNOTr€HHBIX MCTOYHUKOB. K MpPUPOIHBIM MCTOYHHUKAM
3arpsiI3HEHUSI OTHOCATCS: U3BEPKEHUS BYJIKAHOB, MbUIbHBIE OypH, JIeC-
HBIE T0Xaphl, MbUIb KOCMUYECKOTO MPOUCXOXKACHUS, YaCTUIBI MOP-
CKOW COJIM, pa3pylICHUsI TOPHBIX MOPOJI, NPOAYKTHl PACTUTENBHOTO,
KUBOTHOT'O U MUKPOOHOJIOTUUECKOTO MTPOUCXOKICHUA.

AHTpPOTIOTCHHbIE MCTOYHHUKU 3arps3HEHUS] OOYCIIOBIICHBI XO3Si-
CTBEHHOU JEATEIbHOCTHIO YelioBeKa. K HUM MOKHO OTHECTH:

1. Cxxuranne roproYMx HMCKOMAEMBIX, YTO COIMPOBOKIAECTCS BbI-
OpoCOM 5 MJIpJ] TOHH YTJIEKUCIIOTO ra3a B roj.

2. PaboTa TEIIOBBIX JIEKTPOCTAHIINM, KOT/Ia MPU C)KUTAaHUH BBI-
COKOCEPHUCTBIX YTJIEH BBIACISIETCS CEPHUCTBIN ras.

3. BeIXJIONBI COBPEMEHHBIX TYpOOPEAKTUBHBIX CAMOJIETOB.

4. IIpon3BOJICTBEHHAS ICATEIBHOCTD.

5. 3arps3HeHUE B3BEIICHHBIMU YacTULAMH (TP H3MEIbUYCHUH,
dbacoBke U 3arpy3ke, OT KOTEIbHBIX, 3JICKTPOCTAHIIMM, IIaXTHBIX
CTBOJIOB, IIPY CKUTAHUU MyCOPa).

6. Be1OpOCHI IpeANpUsITUIMH Pa3IUYHbBIX Ta30B.

7. Cxuranue TOIUIMBA B (paKeIbHBIX I€4YaX, B PE3YyJIbTaTE YEro
o0pa3yeTcss MOHOOKCH/T yTIIepO/Ia.

8. CkuraHve TOIUIMBA B KOTJaX W JBUTATENAX TPAHCIOPTHBIX
CPEACTB.

9. BeHTUISAIMOHHBIE BHIOPOCHI.

Crnenyer OTMETHTh, YTO MOCTYIUIEHHE B OKPYXKAIOIIYIO CpEemy
TOKCUYHBIX BEIIECTB AHTPONOT€HHOTO MPOUCXOXKACHUS HE TOJIBKO
COM3MEPUMO C €CTECTBEHHBIMHM HCTOYHHUKAMH, HO B PSAE€ CIy4yacB
3HAYUTEIBLHO UX MTPEBOCXOIUT.



Tema 1.
Xnmunyeckoe 3arpsisHeHMe BO34YyLUHON cpeabl

3azpsizHeHUe ammMocgepHo20 8o3dyxa

Atmocdepa SBISIETCA CaMbIM MaJI€HbKUM W3 T'€OJIOTUYECKUX pe-
3€pByapoB 3€MJIM, IO3TOMY OHA BEChbMa YYBCTBUTEIIbHA K 3arps3He-
HUI0. B TO e BpeMs atMoc(epHBIi BO3AyX CUMUTAETCS OJHUM U3 OC-
HOBHBIX )KU3HEHHO BAXKHBIX 3JIEMEHTOB OKPYKAIOIIEH CPEbI.

BemiectBa, KOoTOpble 3arpsi3HAIOT aTMoc(epy, ACHSATCA Ha TpHU
IPYIIIbL: MBUIb, a3P030JI1 U ra3el. KpoMe TOro, ux pa3neistoT Ha nep-
BUYHBIEC, KOTOPBIE HETIOCPEICTBEHHO MOCTYNAIOT B aTMOcdepy, U BTO-
PUYHBIC, SBIISIIOIIMECS PE3YJIBTATOM NPEBPALICHUS TTOCIETHUX.

K mepBUYHBIM 3arpsi3HUTENSAM BO3AYIIHOW CPEIbl OTHOCST: TbLIb
Y a’pO30JId, YyTapHbIA U YTJICKUCIBIA Ta3bl, OKCUJIBI CEPHI U a30Ta, yT-
JIEBOJIOPOJIBI U APYTHUE JIETYYUE COCIMHEHUS, & K BTOPUYHBIM — O30H,
KHUCJIOTHBIE OCAJIKA U CMOTH.

MepBUYHbIE 3arpsA3HUTENN BO3AYLWHON cpeabl

Ammocghepnas nviib — B3BEIIEHHBIE B BO3JYXE YaCTHIIBI C JIAA-
MeTrpoMm >1 MkM. WX TpyaHO KiaccuuImpoBaTh XMMUYECKH, HO 3TO
MOTYT OBITh KaK YacTHI[bl KBaplla, TaK U OPraHUYECKHUE MAaTepHUaJIbl
CaMOr0 Pa3jJuyHOIo MPOUCXOXKICHMS. HO Bce-Taku mbpulb — 3TO B OC-
HOBHOM I0YBa PETMOHOB 3EMIJIU.

Aspozonu (836ecu) — KOJUIIOUTHBIE CUCTEMBI, B KOTOPBIX JUCIIEP-
CHOHHOM Cpello CIIY>KUT BO3AyX. B oTinune oT aTMochepHON MbUIH
a’p030JIi COAEPKAT HE TOJBKO TBEPJIbIE, HO U JKUJIKUE YaCTHUIIbI, 00-
pa30BaHHbBIC NIPU KOHACHCAIMU MApOB WIM IPU B3aUMOJICUCTBUM Ta-
30B. OOBIYHO K a’poO30JIIM OTHOCAT W Kamelbku pazmepom 0,1
1 mxM. B atMocepy exerogHo nmoctynarT MUJUIMOHBI TOHH a3po30-
neil. TBepble B3BEIICHHBIE YACTHUIIbI MPEJCTABICHBI IJIaBHBIM O0Opa-
30M CaXEH, KaJlbIIUTOM, THIPOCIIOJON, MOJEBBIM IIMNATOM, PEXKE
cyJibdaTaMu U xjopujgaMu. B cHeroBoil nbiim 0OHAPYKEHBI OKCHU/IBI,
cyibdaTel U CyabDUTHL, CyIb(UIbI TSHKENBIX METAUIOB, a TaKXkKe
CIUIaBbl U METAJUIBI B CAMOPOAHOM BHUAE. K a3p030/15iM MOKHO TaKxke



OTHECTHU: NbLUIb-CKOIUICHUS, COCTOSIINE U3 TBEPABIX YACTHUL, TUCIEP-
TUPOBAHHBIX B ra30BoM (paze, IbIMbI, TYMaHBbI.

[IbuTh ¥ @3P030JIM MOTYT UMETh KAaK MPUPOJHOE, TAK U aHTPOIIO-
T€HHOE MPOUCXOXKJICHUE (MPOU3BOJICTBEHHBIC U OBITOBBIE BHIOPOCHI).
B pe3ynprare mpupOHBIX HPOIECCOB YACTHIIBI COJIEM MOMAJar0T B
BO31yX M3 MOPCKOW BOJIbI, MUHEPAIbHAS MbUIb — U3 CYXOW ITOYBBHI,
IbUTh U 30JI1a — MPHU W3BEPKECHUSAX BYJIKAHOB, TBEPABIC YACTHUIII JbI-
MOB — IIPU JIECHBIX MOXKapaxX, a HUTPATHl U CyJIb(}aThl 00pa3yroTCs B
pPE3yIbTATE TA30BBIX PEAKIUN.

AtmocdepHas NbLIb U a3PO30JIM OCIAOJISIOT COJTHEYHOE H3JTyUe-
HHAE B PE3YJbTaTE pACCESIHUS, OTPAXKCHUS W IOTJIONICHUS JIyYEH.
[Tbu1h ¥ a3p030JIM CIOCOOCTBYIOT KOPPO3UOHHBIM IIpOIlecCaM Ha Me-
TaJJIaX U CUJIMKATHBIX MOKPBITUSIX. OHU MOTYyT NPUHECTH BpEH 3/0-
POBBIO JIIOJIEW KakK MPAMBIM, TaK U KOCBEHHbIM criocoOoM. Tak, 1moj
BJIUSHUEM TIBLJIM M a3pP030JIE MOTYT pa3BUTLCA Takue 3a00JieBaHUS,
KaK CHUJIMKO3 U acbecTo3. OHM BO3HUKAIOT B pe3yJibTaTe AJIUTEIHHOTO
BJIBIXaHUSI KBapIEBOM WJIM acOECTOBOW MbUIA, YTO MPUBOJUT K Pas-
pacTaHUIO COCTMHUTENIPHOM TKaHU B MapeHXUMeE JieTkux. AcOecToBas
MbUIb MPEACTABISET TAKXKE U KAHIIEPOT€HHYIO ONacHOCTh. [Ibuibh pas-
JUYHOTO TMPOUCXOXKACHUS MOKET BbI3BaTh y JIroJen amiepruto. Oc-
nabJieHHe MOTOKa COJIHEUHBIX Jyudel MPUBOAMUT K cokpaiieHuo Y d-
U3JIy4YCHHs, HEOOXOAMMOIO ISl TOIACpKaHUS TEMIIepaTyphl Tela
JTr0/ieH, BIpaOOTKU BUTamMuHa J], mpu HenoCTaTKe KOTOPOIro pa3BUBa-
ercs paxutr. Kpome Toro, Y®-usnydeHue yHHUTOXKAET MHUKPOOpra-
HU3MbI U OKa3bIBACT CTEPWIM3YIOIIEE JICMCTBUE, TTOATOMY YMEHBIIIE-
HUe Joau Y ®D-myyeid NMPUBOAUT K BO3HHMKHOBEHHIO MH(DEKIIMOHHBIX
OaKkTepHaTbHBIX 3a00JICBaHUIA.

[Tp116 ¥ a3p030Jiu CHUXKAIOT (DOTOCUHTE3 PACTCHUN W HAPYIIAIOT
BOJIHBIN PEKUM B JIUCTHSX.

Oco0y10 OMacHOCTb MPEACTABISIOT msdcenvle Memasivl, KOTO-
pble TPUCYTCTBYIOT B aTMOC(epe TakKe B BHUJIE MbLIM U adpO30JieH,
pexxe — B raszoooOpasHoi ¢dopme (pTyTh). TOKCHUECKOE AEHCTBUE
CBHUHIIA BBIPAKAETCS B JCHUCTBUU HA TKAHUW TJIAJKHUX MBIIIIL, HAPYIIe-
HAM TEMOCHHTE3a B KOCTAX M B BO3JICMCTBHHM HAa MOTOPHYIO JBUTa-
TEJIbHYI0 CUCTEMY; Y JE€TENM OTMEUYAETCS 3aMETHOE 3aMEJJICHUE YMCT-
BEHHOTO pa3BuUTHs. [Ipu BO3/IEMCTBUM a’3po30Jisi KaAMUS MPOUCXOIUAT
€ro HaKOIUICHUE B KOpPE HAJAMOYEUHUKOB U OTJIOKEHHUE B KOCTSAX C 00-
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pazoBaHueM Tpex3zamenieHHOro Qocdara kaamusa. OTHOBPEMEHHO C
TUM MPOUCXOIUT BHIMBIBAHNE MOHOB KaJIbIIUS U3 KOCTEH, YTO COMPO-
BOXKJaeTCs 00JIE€3HEHHBIM YChIXaHUEM CKelleTa. DTo 3a00JieBaHHUE ObI-
JI0 BIIEPBBIE ONMKUCAHO B SIMOHUM U MOJTYYUIIO HA3BaHUE UTAU-UTaHU.

K razoo0pa3HpIM NMEPBUYHBIM XHMHUYECKUM TOKCHKAHTaM aTMO-
cepbl OTHOCATCS CINEAYIOIINE:

1. Okcuo yenepooa (CO,).

On npucyTcTByeT B aTMocdhepe B HEOOIbIITNX KOTUYECTBAX U SIB-
JSIeTCA XUMHUYECKU JIOBOJIBHO MHEPTHBIM Ta30M: OH OYEHb MEIJICHHO
OKHUCJISIETCS KUCJIOPOJIOM M 030HOM BO3/yXa. YTapHbIN ra3 o0pasyer-
Csl B pe3yJIbTaTe BYJIKAHUYECKOU JCATEILHOCTH U MPU OKUCIEHUU Me-
TaHa B aTMocdepe. AHTPONOTEHHBIMU UCTOYHHUKAMHU OKCHJIA YIJIepo-
na (11) aBasiroTcst BBIOPOCH aBTOTPAHCIIOPTA U CKUTAHWE TOILJIMBA B
dakenpHbIx neyax. CO npencTaBisieT OMacHOCTh, MPEXkK]IEe BCEro, Mo-
TOMY, YTO OH aKTUBHO B3aMMOJICHCTBYET C T'€MOTJIOOMHOM KPOBHU U
y>X€ MPHU 0YCHb HU3KOH KOHIICHTPAIIMKM CHIDKACT €€ CIIOCOOHOCTH Iie-
peHocuTh kuciaopod. ColepxaHue OKCUAa yriepoaa B BO3yXe OKOJIO
0,001% (110 00BeMY) BBI3BIBAET TOJOBHYIO 00J1b, CHUKCHUE YMCTBCH-
HOM JeATEeNbHOCTH U PacCTPOMCTBO psiaa pusnonornyeckux QyHKIUN
OpraHusma.

Hakomnennto CO B aTtMocdepe NpensiTCTBYIOT BBICIINME pacTe-
HUs, BOJOPOCIN M 0COOCHHO MHKPOOPTaHU3MBI MTOYBLI. B HacTosIiee
BpEMsI YCTaHOBJICHO, YTO BBICIIME PACTEHUS MOTYT CBSA3BIBATH MOHO-
OKCHJI yTiepo/ia ¢ MOMOIIIbI0 AMUHOKHCIIOTHI CEpUHA.

2. Jluoxcuo yenepooa (CO; ).

[IpupoAHBIMU MUCTOYHUKAMU YTJICKUCIIOTO Ta3a SBJISIOTCS BYJIKa-
HUYECKHE W3BEPIKEHUS;, BHIBETPUBAHUS TOPHBIX MOPOJ, COACPKAIIUX
yIJIEPOJ; MUKPOOMOJIOTHYECKUN pacmlaj] OPraHuueCKUX COCIMHEHUM
HaJ[ TIOYBOM M B TOYBE; JBIXaHHWE BCEX JKMBBIX OPTraHU3MOB; €CTECT-
BEHHBIC JIECHBIC TTOkKaphl. TE€XHONEHHBINH TUOKCHU] yIiiepojaa MocTymna-
eT B aTMoc(epy B pe3ysibTaTe CXKUTAHUS TOIUIMBA HA TEIIJIOBBIX JJICK-
TPOCTAHITUAX, APYTUX MPOMBIIIICHHBIX MPEANPUATUIX U B aBTOMO-
OWIBHBIX JBHUTATENAX. BBIOpOCY yTlIeKHUCIIOro raza B aTMocdepy
IPOTUBOCTOAT: POTOCUHTE3 PACTCHUN, PACTBOPEHHE B MOPCKOI BOJIE,
HAKOIUICHUE COCIMHEHUH, OOTaThIX YIJIEPOJOM U OTIIOKEHUS 3aIeKel
rOpPIOYHX MCKOMaeMbIX. TeM He MEHee B HACTOsIIee BpeMsl B MUPE B
pe3yJibTaTe aHTPOIOIEHHBIX BHIOPOCOB B aTMOC(epy €XeroaHo Io-
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cTtynaer Oojee 5 Mipa TOHH auokcuaa yriepona. Eme 1 — 2 mupna
TOHH €ro MOCTYNaeT 3a CYET MPUPOJHBIX UCTOYHUKOB. CerojHs, co-
IJIaCHO TMoJcYeTaM BCceMHpHOM METEOpPOJIOTUYECKOW OpraHu3allvy,
eXerogHo B armocdepy 3emii BbIOpACBIBAETCS B CPEAHEM OKOJIO
I ToHHBI TUOKCHA YTIIEpOIa HA ayury HaceneHus. Ho mo ctpanam sta
Macca pas3iauvyaeTcs BeChbMa CYIIECTBEHHO. Tak, B BO3JYLIHOE MpPO-
ctpancTBo CIHIA moctymnaer 6ojee S TOHH YIJIEKMCIIOTo raza B pacye-
T€ Ha OJHOrO rpaxianuHa. /ma Anonun u crpan 3anmagHoit EBpomnbl
ATOT MOKAa3aTellb TaKKE OYE€Hb BBICOK. B TO ke Bpemsi B pa3BUBalO-
IIUXCSI CTPaHAaX €XKETOJHBIA BBHIOPOC YTJIIEKUCIOTO Ta3a COCTaBJIsET
oko0J10 0,6 TOHH Ha 4eJIoOBEKa.

BinsiHue yriekucioro raza BhIPaXaeTcs HE TOJIbKO B TOKCHYE-
CKOM JICHCTBUU Ha )KUBBIC OPTraHU3MBbl, HO U B CIIOCOOHOCTH 3aJI€PKHU-
BaTh TEIJIOBOE U3TyYEHUE 3€MJIH, YTO MOXKET IIPUBECTU K U3MEHEHUIO
kinmata. [loaToMy yriekucielil ra3, Hapsy ¢ BOASHBIM IapoM, Me-
TaHOM, (PTOPXJIOPYTIECPOJaMU, OKCUIAMH a30Ta U O30HOM OTHOCHUTCS
K HapHUKOBBIM razamM. Ha MexayHapoaHoil KOH(PEpPEHIINN YYEHBIX MO
npoOeMe aHTPOMOTEHHOTO U3MEHEHUS KiuMara, nporemnieiit B 1988
rogy B TopoHTO, ObLI CAE€IaH BBIBOJ, YTO MOCJEACTBUS YCHUJICHUS
NapHUKOBOr0 3(d@ekTa yCTynarT JIUIIb MOCIEICTBUSIM MHPOBOU
snepHoi BoitHbl. Torma mpu OOH Obla co3gaHa MEXKIPaBUTEIHCT-
BEHHAas TPyIIa SKCIEPTOB MO MpodiIeMaM U3MEHEHUs KJMMaTa, KOTo-
pas 3aHsJlach BCECTOPOHHUMHM IMPOOJIEMaMU AHTPONOTCHHOTO H3Me-
HEHHS KJIMMAaTa, MPEXKJIE BCErO BCIEACTBUE YCWIEHUS MAapHUKOBOTO
s dekta. [Io MHEHHIO PKCTIEPTOB, CPEId BaXKHEUIIMX MPOOJIeM, CBS-
3aHHBIX C YCHJICHUEM MAapHUKOBOrO 3 PekTa U mOTEIICHUEM KIuMa-
Ta, BBIJESAETCA MpoOJieMa MOBBIIMICHUS YpOBHS MUpPOBOro okeaHa 3a
CYET TasHUS MATEPUKOBBIX JICAHUKOB U MOPCKHUX JIbJIOB, TEIJIOBOTO
paclIupeHus OKeaHa. 3a TMPOIIEAIIee CTOJETHE YPOBEHb MHUPOBOIO
okeaHa moBbicwica Ha 10— 25 cm. Ilo pacueram cnenuaiucToB, K
2025 roxy BO3MOKHO IOBBILIEHUE YPOBHS MHUpPOBOro OK€aHa €Ile Ha
0,2 — 0,3 M, a K KOHIY HACTYIIMBILIEr0 CTOJETUS — HA 1 — 2 M, YTO MO-
KET MPUBECTU K CEPHE3HBIM IKOJIOTMUYECKUM MPpoOIeMam.

B nexabpe 1997 roga B Kuoto (Smonust) Ha MexyHapoaHOH
KoH(epeHIuu no npodiaeMaMm Kiumata Obul mpuHAT KuoTckuit mpo-
TOKOJI, KOTOPBIA OMpEeAenSI KOHKPETHBIE OTrpaHUYEHHUS] BHIOPOCOB
MAapHUKOBBIX Ta30B CTpaHaAMU-y4yaCTHUIIAMH KoHbepeHuu. B yact-
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HocTH, kKBoTa Poccun 1o 2012 roxa coctapisier 3 T HapHUKOBBIX ra30B
B roj. K coxaneHuto, HU OJiHAa U3 Pa3BUTHIX CTPaH, OTBETCTBEHHBIX
oonee yem 3a 80% BHIOPOCOB MapHUKOBBIX r'a30B, HE paTUPHUIIUPOBA-
na Kuotckuit mporokon, a CIIIA BooOuie ycTpaHWINCh OT y4acTHs B
Kuorckux neperoBopax.

3. J[uokcuo cepwi (SO, ).

B npupone amokcua cepbl oOpazyercsl P U3BEP>KEHUM BYJIKa-
HOB, TIPU JIECHBIX MOXapax, U3 MOPCKOW MEHbI U TP MUKPOOUOJIOTH-
YECKUX MPEBPALIECHUSIX CepOCcCOAEpKaluxX coequHeHn. SO, aHTpoIo-
TEHHOT'O0 MPOUCXO0XKJACHUS BBIJEISETCS B MPOIIECCE CTOPaHUs CEpOCo-
JEpKaIIEro TOIUIMBA, B METALTYPTHYECKUX IPOU3BOJCTBAX, MPH
00paboTKe cofiepKaIliuX CePy Py, MPU Pa3IUUYHBIX XUMUUECKUX TEX-
HOJIOTUYECKUX mpolieccax. EcTh OCHOBaHMS moJiarath, 4TO €XKEroj-
HbIE BBIOPOCHI TUOKCHUJA CEpbl OYJyT BO3pacTaTh B CBSI3U C POCTOM
MOTPEOICHUS TOILIHUBA.

SO, oka3pIBa€T HEraTUBHOE BO3ACHCTBHE HA YeOBEKa U OHUOTY.
VY moaei oH pazapaxkaeT CIM3UCTYIHO 00O0JIOYKY, BBI3bIBasi CUJILHBIM
kamenb. 10% mromei 001a1ar0T MOBBIIIIEHHOW YYBCTBUTEIIBHOCTRIO K
JTUOKCHUIY CEPhl. Y HUX YK€ €ro KpaTKOBPEMEHHOE BO3J/ICHCTBUE BbI-
3bIBAET CIIA3MBbI JIbIXaTEIbHbIX NyTed. Takum xe 00pa3oM pearupyror
Ha 3arpssHeHue SO, u OonbHbIE acTMOM. CuMTaroT, YTO (PU3UOJIOTH-
YeCcKoe JEeUCTBUE JUOKCHIA CEPhl B MIEPBYIO OUYEPEab CBS3AHO C 00Opa-
30BaHWEM CEPHUCTOM KHUCIIOTHI Ha BJIAXXHOW CIM3UCTOM OpoHXOB. B
TSDKEINIBIX Ciiydasx npu AeructBur SO, MOKET BO3HUKHYTh OTEK JIEr-
kux. [Ipy m1mTenbHOM BO3JIEMCTBUM JUOKCUIA CEPBl Y MHOTHUX JIFOJIEH
MpONaJaeT YyBCTBUTEIBHOCTD K 3alaxaM U BKycaM. B opranusme xu-
BOTHBIX M YEJIOBEKA CEPHUCTAs KUCJIOTA MTOCTENIEHHO MPEBPAIIacTCs B
CEpHYI0, KOTOpasi BBIBOJUTCS MOYKaMu, oHu»kasi pH mouu.

SO, neicTByeT Ha pacTEeHMs JIMOO HEMOCPEACTBEHHO Ha JIMCThS,
I1M00 KOCBEHHO B BUJIE KMCJIOTHBIX OCAJIKOB U uepe3 nouBy. [Ipu sTom
pacTeHusi 00Jjiee YyBCTBUTEIbHBI K CYJIb(OUTHBIM HMOHAM, IOJ JICUCT-
BHEM KOTOPBIX B TEPBYIO OUEpe/lb MOBPEKIAIOTCS OMOMEMOpPAHBI
XJIOPOTUIACTOB M MPOUCXOIUT obeciBeunBanue xyuopoduiia. [Ipouc-
XOJIUT TIOXKEJITEHUE JIMCThEB OCOOBIM 00pa3oM: B 00JIACTSIX MEXKIY
MPOXKUIKAMU JTUCThEB. BO3MOXKEH Takke HEKPO3 JINCTHEB (OTMUPAHUE
LEJIbIX YYacTKOB JikcTa). CuMTaeTcs, YTo JEUCTBUE JUOKCHUIA CEPbI
SABJIAETCA NPUUYMHOM YMEHBIIEHUsS MOPO30CTOMKOCTU pacTeHuil. Bo-
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KpPYT' MPOMBIIUICHHBIX LIEHTPOB, 3arps3HAIOMINX aTMOc(epy 3TUM ra-
30M, TOTMOAET MOYTH BCA PACTUTEIBbHOCTh. HekoTOpbie BUJIBI pacTe-
HUU 0000 4yBCTBUTENBHBI K SO, M CIy’KaT YyTKUM HHIUKATOPOM
€ro HakoIUIeHHs B Bo3ayxe. Hampumep, TuialiHUKY MOTHOAIOT Jaxe
npu cieaoBbeIX kKonuuectBax SO, B atmMochepHoM Bozayxe. Ux npu-
CYTCTBHE B JieCaX BOKPYT KPYHHBIX TOPOJAOB CBUAETEIBCTBYET O BbI-
COKOM YHUCTOTE BO3yXa.

4. Oxcuowt azoma (NO)y .

KonnyecTBOo OKCHIOB a30Ta, MOCTyMarmoImMx B atMmocdepy, co-
ctaByisieT 20 muH ToHH B rof. [IpuposaHbie 3arps3HeHus aTMocdepbl
OKCHJIAaMU a30Ta CBSI3aHBI C JIEKTPUUECKUMU pa3psiiaMu U Tpolecca-
MU pepmeHTanuu cuioca. OCHOBHBIMU aHTPOIOT€HHBIMU HWCTOYHU-
KaMu BBIOpOCAa OKCHJIOB a30Ta SBJISIOTCSA MPEANPUSITHS, MPOU3BOIS-
I[1E€ a30THBIE YI0OPEHUs, A30THYIO KUCJIOTY U HUTPAThI, AHUITUHOBBIC
KpacUTEeNId, HUTPOCOCIUHEHUS, cyniepdocdaT, B3pbIBUATHIE BEIECTBA
U JIpyTHMe BBICOKOTEMIIEpATypHBIE MPOIECChl (HAmpuMep, CropaHue
TOIJIMBA). [ JTaBHBIM MCTOYHUKOM BBIOpPOCA OKCHJIOB a30Ta SIBJISIETCS
aBTOMOOWJIHHBIN TPAHCTIOPT.

Okcuapl a3zoTa 00Ja7al0T OOIIETOKCHYHBIM M pazApakaroiinum
nerictBueM. OHU y4acTBYIOT B OOpa30BaHUU KHUCJIOTHBIX OCAJKOB M
KOMITOHEHTOB (POTOXMMHUUYECKOTO CMOTa.

NO (MOHOOKCH]II a30Ta) HE pa3apa)kaeT AbIXaTeJIbHbIE MYTH, U
MOATOMY YEJIOBEK MOXET €ro He MOYYyBCTBOBATh, HO IMPHU BJIBIXaHUU
raza npy B3aWMOJICUCTBUU C IeMOIJIOOMHOM 00pa3yeTcs HECTOMKOE
HUTPO30COCIMHEHNE, OBICTPO Tepexoisliee B METTeMOTJIOOMH, He-
CIIOCOOHBIM MEPEHOCUTH KHUCI0poa. KoHlleHTpalius MeTreMoriioonHa
B KpoBu 60 — 70% siBisierca neranbHOM. [lo mMepe ynmameHus ot wc-
TOYHHKA BBIOpOCa Bce 0O0JIbIlIee KOJIMUYECTBO MOHOOKCH/IA a30Ta mepe-
XOJUT B IMOKCHUJT a30Ta, pa3/ipa)karoliuid clIu3uctbhie 000aouku. [Ipu
KOHTaKTE C BJaroi B OpraHuU3Me 4ejoBeKa oOpas3yroTcCs a30TUCTas U
a30THAsi KUCJIOTHI, KOTOPhIE Pa3belatOT CTCHKU aJIbBEOJ JIETKUX TIO-
JOOHO MHOTUM ApYruM Kuciiotam. [Ipu 3TOM CTEHKH aJibBEOJ U KPO-
BEHOCHBIX KaNWUIAPOB CTAHOBSITCS HACTOJBKO MPOHUIAEMBIMH, YTO
MPOMYCKAIOT CHIBOPOTKY KPOBHU B MOJIOCTh JIETKUX. B 3TO# kuakocTu
pacTBOpsieTCS BABIXa€MbI BO3AYX, 00pa3ys MEHY, MPENATCTBYIOILYIO
nanpHeneMy razooomeny. Eciu He mepekpbITh JOCTYM KUIKOCTH B
aJIbBEOJIbI, TO OTEK JIErKUX MOXKET MPUBECTH K CMEPTH.
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Bo3nencTBue OKCUIOB a30Ta HA PACTEHHUS BO3MOXKHO INPHU MPS-
MOM KOHTAaKT€ WJIM KOCBEHHO C MOMOIIbI) KHUCJIOTHBIX OCAJKOB WJIU
KOMITOHEHTOB (poToXumMuyeckoro cMmora. [Ipu mpsiMoM KOHTaKTe Mmpo-
UCXOJIUT TOXEITECHUE WM MOOYpPEHUE JIMCThEB U UIJI, TaK KaK IpH
TOM HaOJIOJAaEeTCs MpPEeBpalieHue XJI0popuiiioB a U b B peodpuTrHbI
U OJHOBPEMEHHOE paspylleHue KapoTuHoujoB. OOpasyromiascs B
KJIETKaX PACTEHUN a30TUCTasi KUCIOTa OKa3bIBAET MyTar€HHOE JICUCT-
Bue. [Ipu 3TOM MPOUCXOTUT OKUCIUTEIIBHOE JE€3aMUHUPOBAHUE HYK-
JIEMHOBBIX KHCJIOT W MPEBpAIlICHUE LIUTO3WHA B ypauui. Hapymenue
pocTa pacTeHUM NPOUCXOAUT MPU BO3JACHCTBUU JUOKCHIA a30Ta B
koHieHTpauuu 0,35 mr/m. B nenom pacrtenusi 6ojiee yCTOWUUBHI MO
CPaBHEHHUIO C YEJIOBEKOM K BO3JEHCTBUIO JUOKCHIA a30Ta, TaK Kak
NO, BoccTaHaBIMBAETCS B XJIOPOIUIACTAX 10 aMUHOTPYIII, BXOASIIUX
B COCTaB AaMUHOKHUCJIOT U 0enkoB. OMacHOCTh MOBPEKIACHUS OKCHJIA-
MU a30Ta PACTUTEIBHOCTU CYIIECTBYET TOJBKO B OOJBIINX TOpOAaxX U
IIPOMBILIJIEHHBIX PallOHAX.

5. Vaneeooopoowl u opyzue niemyuue coeounenus.

VYrieBonopoapl MOCTYMAaOT B aTMoc(epy 3a cueT MpeuMyIIecT-
BEHHO OWOJOTMYECKUX IMpoleccoB. Hampumep, cuutaercs, 4to A0
80% mnocrtymnatoiiero B atMocdepy MetaHa (popMupyercsi Onosoruye-
ckuM nyteM. OIHAKO Hag0 MMETh B BHUJY, YTO YEIIOBEUECKAS JEs-
TEJbHOCTh, HAlIpaBJICHHas Ha yBEJIWYCHHE IUIOMIAJIEH OpOIIaeMbIX U
3aTallJIMBAEMbIX MOYB U PA3BUTUE >KMUBOTHOBOJICTBA, MOXET PaCIIIH-
pUTh MaciiTadbl U MHTEHCUPUIMPOBATh ATU Tporecchl. [loutn He
MIPEJICTABIISISE OMIACHOCTH KaK CaMOCTOSITENIbHBIC 3arpsA3HSIONINE BEIlle-
CTBa BO3JIYILIIHOW CPEJIbl, YIIIEBOJOPO/IbI 00YCIOBIMBAIOT MOIIIHOCTh U
MJIOTHOCTh (pOTOXMMHUYECKOTO cMmora. [Ipu a3Tom B pesynbTate GoTo-
XUMUUYECKUX PEAKIHUN YTIEBOJAOPOJbI 00pa3yl0T BeChbMa TOKCHYHBIC
NPOAYKTHI: allbJACTUAbI, KeTOHBI, nepokcuanerunaurpar (ITAH). Me-
TaH W JPyrue HU3LIME AJIKAHbI, TAKUE KaK 3TaH, IPOMNaH, HaKaIluBa-
AaCch B aTMocepe, BIEKYT 3a COOOM MOCTENEHHOE MOBBIIIEHUE CPETHE-
rOJIOBOM TeMIIEpaTyphl, YTO ABJISETCS CIEICTBUEM MAPHUKOBOTO 3(-
dexta. Kpome  Ha3BaHHBIX, HamOoJiee  OMACHBl  IIUPOKO
pacrpocTpaHeHHbIE B BO3AyIIHOM OacceliHe Poccuu auOKCHH,
oens(a)nupeH, GeHoIbI, PopMabaeTu, CEpPOyTICPO/I.
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BTopu4Hble 3arpsisHUTENn BO3AYyLWHOW cpenbl

Kak yxe oTMeuanoch, K HUIM OTHOCSTCSA O30H, KHUCJIOTHBIE OCAIKH
Y CMOTH.

O3oH

O30H oOpasyeTcsi B pe3yJbTaTe XMUMHUYECKOTO B3aWMOJICUCTBUS
OKCHJOB a30Ta C JIETYYHUMHU YTIIEBOAOPOAAMH IOJ JCUCTBUEM CBETA.
[Ipu 3TOM IHOKCHI a30Ta pacmajgacTcsd Ha MOHOOKCU U aTOM KHUCJIO-
pOJa, KOTOPBIM, COEUHSACH C MOJIEKYJIOM KHUCIIOPOJA, Ta€T O30H.

Kak n3BecTHO, 030H B BEPXHHUX CJIOSX arMOc(hephl SBISETCA IKpa-
HOM, 3alUIIAIMNUM Hac OoT Y D-u3y4yeHus, a 030H B IPU3EMHOMN at-
Moc(epe — OINacHbI 3arpsi3HUTEIIb, BHICOKOTOKCUYHBIN a3 i KU-
BOTHBIX, PACTCHUMN U 4YeJ0oBeKa. MI3BECTHO, UTO mMpU ACHUCTBUU HA pac-
TUTEJIBHOCTh  O30H 3HAYUTEIBHO TOKCHYHEE OKCHJIOB  a30Ta.
UyBcTBUTEIBbHBIE BUJIBI PACTCHUM (HAIIpUMEP, COCHA) YK€ MOCJIE 4aco-
BOI 00paboTku 030HOM mpu KoHieHtpaiuu 0,05 — 0,1 mr/mM nposiBs-
10T IpU3HaKK yrueTreHus. [lokazaHo, 4To 030H MpU3EMHON aTMOCGhEpHI
U3MEHSIET CTPYKTYPY KJIETOUHbIX MeMOpaH. [Ipu 3ToM cHayana MmoBbI-
IAeTCsl MPOHUIAEMOCTD I BOJIBL, 4 3aTEM W TJIFOKO3bl. B pe3ynbrare
ATUX MPOIECCOB KIETKU Me30duiuia JUCTheB oTMUparoT. Ha moBepx-
HOCTH JIUCTHEB 00pPa3yrOTCS MOJIOCHI, B KOTOPBIX MPOUCXOJUT MOITHOE
oTpakeHue cBeTa. B 3TOM cilydae roBOpAT O MOSBICHUU CEPEOPUCTOM
MATHUCTOCTUA JUCThEB. O30H MOXKET BbI3BATH BBIACICHUE STUICHA U3
KJIETOK PACT€HHM, UTO MMPUBOJUT K OIAJICHUIO JINCTHEB U UTJL

JleficTBue 030HAa Ha OpraHU3MBbl KUBOTHBIX M YEJIOBEKA MOJI00HO
JNEUCTBUIO OKCUAOB a3oTa. OH Takke MOYKET BBI3BATh OTEK JIETKUX.
Kpome TOro, 030H Hapymaer HOpMallbHOE JBUKECHUE MEPUATEIbHBIX
BOJIOCKOB B OpOHXax, KOTOpO€ O0eCTeYMBAET BBIBOJ UY>KEPOIHBIX
BEIIIECTB U3 OPOHXOB BMECTE ¢ MOKpPOTOil. CHCTEMAaTHYECKOE BJbIXa-
HHE 030HA MPUBOJIAT K HAKOIUICHUIO B JIETKUX YYKEPOJHBIX BEIIECTB,
BBI3BIBAIOLIMX Pa3WyHble 3a00J€BaHUsl, B TOM uucie pak. [Ipu koH-
IIEHTPAIIMU 030Ha HIKe 3HaueHus 0,2 Mr/mM HaOJIOAal0TCsl YCTAIOCTb,
pe3b B IUIa3ax, pa3/ipaKCHUE CIU3UCTBIX 000si04eK. OOBIYHO B MpPO-
MBIIUIEHHBIX PalOHAaX KOHIIEHTpALHs 030HA B BO3JYyXE€ B JIETHUU Iie-
puona cocrasiset 0,03 mr/m.

Kuciaornble ocaaku

KuCIOTHBIMU HA3bIBAIOT JIFOOBIE OCAJIKU — J0KIU, TYMaHbI, POCHI,

CHET — KUCJIOTHOCTh KOTOPBIX 00Jibille HOpMBI. K HUM OTHOCST Takke
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BBITIAJICHUS W3 aTMOC(Epbl CyXHUX KHUCIBIX YacTHIl, TaK HA3bIBAEMbIX
KUCJIOTHBIX OTJIOKEHUH. Y HOXKIEBOW BOJbI B OTCYTCTBUE 3arpsi3HU-
tenedt pH = 5,6, Tak Kak B HEl pacTBOPSETCS YIJIEKUCIBIN ra3 ¢ 0opa-
30BaHUEM YIOJIbHOM KHCIOTHI. KHCIOTHBIMH CUYMTAIOTCA OCAJKH C
pH < 5,5. Bo MHOTMX perrnoHax Mupa HaOmoaroTea Aoxau ¢ pH < 4.
[Ipu 3TOM KHCTOTHOCTH Ha 2/3 00yClIOBIEHA CEPHOM KUCIOTOM.

KucmotHele 0OCagku HAHOCAT 3HAYUTEIBHBIM 3KOJOTMYECKHUM,
SKOHOMMYECKUN M ACTEeTHYECKHUil yuiep0. B pesynbrare BhimageHus
KMCJIOTHBIX OCAQJKOB HApyIIAeTCsl PABHOBECHE B IKOCHUCTEMAX, YXYI-
1aeTCsl MPOAYKTUBHOCTD CEIIbCKOXO3SIMCTBEHHBIX PACTEHUH U MIOJI0-
pOIYE€ TOYB, PHKABCIOT METAJUIMYECCKUE KOHCTPYKIMHU, Pa3pPyIIAOTCA
31aHUsI, COOPYKEHUSI, TAMSITHUKH KYJIbTYPBL.

OCHOBHOW MPUYUHOM BBITIAICHUS] KUCIOTHBIX OCAJIKOB CUMTACTCS
WHTEHCU(DUKAIUS TPOMBIIICHHON NIeSITeILHOCTH YenoBeka. Bo BTo-
poil mosoBuHe XX BEKa C yBEIUYECHHUEM OOBEMOB MPOMBIIIICHHOTO
MPOU3BOJICTBA YBEJIMYMIOCH KOJIUYECTBO BHIOPOCOB B aTMOC(epy OK-
CUJIOB YTJIEPOJIa, a30Ta U CEPHUCTOrO rasza. PacTBopssaces B BOJE, 3TH
KHUCJIOTHBIE OKCHJIBI 00pa3yloT COOTBETCTBYIOIIUE KUCIIOTHI, KOTOPHIE
MEePEHOCSTCS 00JlakaMH Ha 3HauuTeNbHbIE (10 500 KM ) pacCTOSIHUS U
BBIMAJAIOT HA 3€MJII0O B BUJE KHUCIOTHBIX ocaakoB. [Ipu stom SO, u
OKCHJIbI a30Ta CUYUTAIOTCS TJIaBHBIMHU IPEANIECTBEHHUKAMU KHCJIOT-
HBIX JIOXJICW, TAK KaK OHU MPEBPAIIAIOTCA B CEPHYIO M a30THYIO KH-
CJOTHI.

3Hauenue pH cpenpl o4eHb BaKHO, IIOTOMY YTO OT HETO 3aBUCHUT
nercTBue (epMEHTOB, TOPMOHOB U JAPYTUX OCIKOB B JKUBBIX OPTraHU3-
Max. B kieTkax ectb MeXaHU3MBbI, nojaepxkuBarome pH Ha onpene-
JeHHOM ypoBHe. Ho sifliekneTky, cnepMa U MOJOAb THAPOOHOHTOB
3allUIIEeHbI HeocTaTouHo. [Ipu u3Menenuu pH xoTs Obl Ha OIHY €1U-
HUITY OHU UCHBITBIBAIOT CTPECC U MOTHOaroT (B MPECHOBOIHBIX 03€pax,
pyubsix, npynax pH cocraBnsier 6 — 7, )KUBYIIME B HUX OPraHU3MBbI
aJanTUPOBAHbI K 3TOMY ypoBHIO). HecnmydailHO BIMSIHUE KHUCIOTHBIX
OCaJKOB HAa DKOCUCTEMBI CTaJW JETAIBHO M3y4aTh IOCJE TOrO, KOrJa
pPHIOAKM 3aMETUJIM PE3KOE CHIDKEHHE TMOIYJISIIUI phIObl B BOJOEMaX.
BimsiHre KHUCIOTHBIX OCAJIKOB YCHUJIMBAETCA B MEPUOJ TasHUS CHETA.
VYiep0 He orpaHnunBaeTCs ru0ebIo PHIObI, TaK KaK OH NEpeIaeTcs 1Mo
NUIIEBBIM 1ensiM. Tam, TJie HEeT pbIObl, OTCYTCTBYIOT rarapbl, 0€I0ro-
JIOBBIM OPJIAH, YalKW, HOPKH, BBIAPBI U JIp. YUHUCIEHHOCTh 3€MHOBOJ-
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HBIX (JISTYIIEK, ka0, TPUTOHOB) TAKXKe COKpaliaercs. Pe3ko cHMmxaroT-
Csl U MOMYJSIIUUA PbIO, MUTAOIINXCS HACEKOMBIMU, JIMUUHKUA KOTOPBIX
Pa3BUBAIOTCA B BOJIE, 4 TAK)KE €HOTOB U JIPYyTHX MiekonuTarommx. Ha-
Py ¢ THOENbIO MPECHOBOAHBIX BOJOEMOB HAOIIOAAETCS BEIMUPAHUE,
rubenp JiecoB. [lokazaHO B AKCHEPUMEHTE, UYTO KHUCIIOTHI HapyLIarOT
BOCKOBOM TOKPOB JINCThEB. KpoMe Toro, nmpu HU3KuxX 3HaueHusx pH
CHI)KAEeTCsl aKTUBHOCTh PEIyIIEHTOB M a3oTdukcaTtopoB. M3 nHcThEB
BBIMBIBAIOTCS OMOTEHBI U Apyrrue MeTabonuThl. Bce 3TO BBI3BIBAET 3a-
MEJUICHHE POCTa JEPEBHEB M MX YA3BUMOCTH K JCHCTBHIO TPUOOB U
JIPYTUX MAaTOT€HHBIX MUKPOOPTaHU3MOB. [Ipu MoaKuUCIeHUN Cpeibl Tie-
PEXOJAT B pACTBOP AIIFOMUHUM, PTYTh U CBUHEL. AJIFOMUHUHN CIIOCOOEH
BBI3BIBATH Y JItO/IeH 00Jie3Hb AJblreriMepa.

Kak oTmedanoch, KUCJIOTHBIE OCAJAKUA pa3pylIalOT apXUTEKTYp-
HbIE COOPYXEHUA U NMaMITHUKH. CTpOUTEIbHBIE MAaT€pUalbl COCTOSIT
U3 KapOOHATOB U CHJIMKATOB, YYBCTBUTEIBHBIX K BO3JECHCTBHUIO KH-
CJIOTHBIX OCAJKOB M K MpUCYTCTBHIO aTMochepHoro SO,. OcHOBHOM
peakiuei, OTBETCTBEHHOM 3a pa3pylI€HUE MpamMopa U MOBPEKICHUE
NMaMSTHUKOB, SIBJISIETCS 0Opa3oBaHue CyJsib(aTa Ha TOBEPXHOCTHU ITUX
MaTepuasos.

Cmoru

Cwmor (anrin. smoke — apiM, fog — rycToit TymaH) — BUAMMOE 3a-
IpsI3HEHHE BO3AyXa JIIOOOro xapakrepa. CMOr BO3HMKAET IMPHU OIpe-
NEJEHHBIX YCIOBUAX: OONBIIOM KOJIMYECTBE MBUIM U Ta30B B aTMO-
chepHOM BO3[yX€ U JJIMTEIBHOM CYIIECTBOBAHMHU AHTUIIMKIOHHBIX
yCJIOBUI morojsl (00JacTell ¢ BRICOKUM aTMOC(EpPHBIM JaBICHUEM),
KOT/la 3arps3HUATENIN CKAIUIMBAIOTCS B MPU3EMHOM CJIO€ aTMOC(EpBHI.
CMor BBI3BIBAET YAYIIbE, TPUCTYIBI ACTMBbI, aJUIEPrUYECKUE PEAKIIHH,
paszipakeHue ria3, MOBPEkKIECHUE PACTUTEILHOCTH, 3JaHUN U COOPY-
KEHUM.

Beimenstor Tpu THma cmora: JIeAsHOW (JSCKMHCKOTO THIIA);
BJIQKHBIA (JIOHJOHCKOTO THIIA); CyXOW, Win (PoToXumMudeckuit (Joc-
aHJIPKEJIECCKOTO THIIA).

Jleoanou cmoe BOSHUKAET MPU OYEHb HU3KUX TeMIIepaTypax U aH-
TULUUKIOHE. B 3TOM cityyae BBIOPOCHI 1ake HEOOIBIIOTO KOJIMYECTBA
3arpA3HSIONIAX BEIIECTB MPUBOASAT K BOSHUKHOBEHHIO I'yCTOTO TyMa-
Ha, COCTOSIIIETO M3 MEIbYalIlINX KPUCTAJUIMKOB JIbJa W, HAIpUMED,
CEpHOM KHUCIIOTHI.
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Bnaoicuwiii cmoe 00bIUEH JIJ11 MECT C BBICOKOM BJIAXKHOCTBIO BO3/1Y-
Xa W YacThIMU TyMaHaMU. JTO CHOCOOCTBYET CMEIIUBAHUIO 3arpss-
HSIOIIMX BEMIECTB, MX B3aWUMOJCUCTBUIO B XHUMHUYECKHX PEAKIIMIX.
['1aBHBIMM TOKCUYHBIMM KOMITOHEHTAMH BIIA)KHOI'O CMOTa SIBJISIFOTCS
Yalle BCEro yIrJIEKUCIbIM ra3 U JUOKCUJI cephl. MI3BeCTeH citydait, Koraa
B 1952 rony Biaxkusiii cMor B JIoHI0HE yHEC O0Jiee 4 ThICAY KU3HEH.

Domoxumuyeckuu cmMo2 — BTOPUYHOE 3arpsi3HEHUE BO3/1yXa, BO3-
HUKAIOIIEe B MPOIECCE PA3T0XKEHUSI MEPBUYHBIX 3arpsA3HAIONINX Be-
IIECTB COJHEYHBIMU Jydamu. [ JIaBHBIN SOBUTHIH KOMIOHEHT (POTO-
XUMHYECKOTO CMOTa — O30H.

[To cBoemy (hHU3MOTOTHUECKOMY JICUCTBUIO HA OPraHU3M YeJIOBe-
Ka CMOTH KpalHe OIMACHBI [T AbIXATEIBHOW U KPOBEHOCHOM CUCTEM U
4acTo OBIBAIOT MPUUUHON MPEKIACBPEMEHHON CMEPTU TOPOJCKUX JKH-
TeJIel ¢ 0CNa0JIEHHBIM 3JI0POBHEM.

WTak, rmaBHBIMH UCTOUHUKAMU 3arpsI3HEHUS BO3TyXa aTMOCGhEpHI
SIBJISIFOTCSL TIPOMBIIIJIEHHBIE W TPAHCIIOPTHBIE BBIOpOCHL. WX mocTyn-
JeHue B atMocepy NPOUCXOUT TAKKE MPU HENPABUIbHOM SKCILTya-
TallUd TEeYeH A COKUTaHHUs OBITOBBIX U XUMHUYECKUX OTXOJOB, OT-
KPBITOM C)KMTaHUU MyCOpa Ha CBaJIKax.

3arpsi3HeHue aTtMoc(ephbl — caMblii MOIITHBIM, MOCTOSIHHO JCHCT-
BYIOIIIUHA M BCEMPOHUKAIOMMI (PaKTOp, OKa3bIBAIOIIMN HETaTUBHOE
BJIMSIHUE HE TOJBKO Ha YEJIOBEKA, OMOIIEHO3bI, TPOPUUYECKHUE 1ENH, HO
U Ha Jpyryue BaXXHEHIIME MPUPOJIHbIE CPEAbl. 3arpsa3HeHue rujapocde-
pbl HEpeako ObIBaeT Oojiee CTOMKHM, YeM 3arpsisHeHHE aTMoc(ephl,
HO PEKH U MOPSI PAHO WJIM MO3JJHO PACCEUBAIOT 3arpsI3HAIOIINE BEIIE-
CTBa, B YEM MM aKTUBHO MOMOTalOT TEYEHUsS U OOHOBJICHUS pek. B
MIOYBAaX MEJJIEHHEE HAKaIUIMBAIOTCS TOKCUYECKHWE YPOBHU 3arpsis-
HSIOIIMX BEIIECTB, HO 3aTO OHU JIOJITO B HEW COXPaHSIIOTCS, HEraTUB-
HO BJIMSISL HA SKOJIOTUYECKYH0 0OCTAHOBKY IEJIBIX PETHUOHOB.

OcHo8HbIe 3aepA3IHUmMeIIu eo3dyxa e nmnomMmeweHuu

OCHOBHBIMU 3arpA3HUTEISAMU BO3AYXa B IOMEIIEHUU SIBIIFOTCS:
NbUIb M a3p030J1, Ta0aYHbIM AbIM, (pOpManbaerui, yrapHblil U yrie-
KUCJIBIM Ta3bl, JUOKCHU]I a30Ta, MECTULIUBI, I€30JOPAHThI, CHHTETHYE-
CKME MOIOIINE BEUIECTBA, UCTIAPEHUS KUJIKOCTEU IJISI MBIThS MTOCYIbI
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Y CAHTEXHHMKH, OCBEKHTEIIH BO3IyXa U Je3MH(UIMPYIOIINE CPEACTBA,
paJioH, acOecT.

Tema 2. NMecTunabl U X BRUSHUE
Ha OKpYyXaloLlyr cpeay

[Tectunuap! (0T Jat. pestis — 3apa3a; cacdo — youBarw) — 3TO Xu-
MUYECKHE BEIIECTBA, MPUMEHsIEMbIC JJIT OOpbObI C pa3HBIMU BpEIU-
tensimu. Hanmpumep, st 60ps0OBI ¢ HACEKOMBIMHU UCIIOIB3YIOT UHCEK-
TULHAJIBI, ¢ OaKTEPUAMH — OAaKTEPHIUIBI, C BBICIIUMH PACTEHUSIMHU —
repouIu/Ibl, ¢ TpudaMu — PyHTUITUBI, C TPhI3YyHAMU — POJICHTEIU/IbI,
C TJieH — aUIUABI U T.]I.

B 3Ty rpynmy BemecTB BXOAAT W aHTHUCENTHKH, IPUMEHSIEMbIC
JUISl TIPEJIOXPAHEHUS PA3HBIX HEMETANIMUECKUX MATepHUAIOB OT pas-
pYyLICHUS MUKpoopraHudMaMu. K HUM Takke OTHOCSITCS BEIIECTBA,
UCIIOJIb3yEMbIE JIJISI IPEelyOOPOUYHOro yJaJeHUs JIUCThEB C PACTECHUM
(mnedonmaHThl), 17151 HOJACYIIUBAHUS PACTCHUN HA KOPHIO (JIECUKAHTHI)
WJIM TIperapaThl Uil IPEANOCEBHON 00pabOTKU ceMsiH (MPOTpaBUTETU
ceMsH) U Ap. [lecTuruas SBIsIOTCS KpaiiHe HEOOXOIUMBIMU CPEACT-
BaMu JyIsi OOpbOBI 32 cOXpaHEeHHE NPOoayKTOB nutaHus. [logcuurano,
4yTO 0€3 MPUMEHEHHUS MECTUIUI0B MOTEPHU OT HACEKOMBIX-BpEIUTENEH,
COPHSKOB U 0oJie3HEN MOryT focturatb 60% OT €XKEerogHoro yposxas.
Ha ceromgnsmHuii 1eHb B MUPE MPOU3BOIUTCS U TMPUMEHSETCS [0
3 MJIH TOHH NECTULIMJIOB B roj (4 KT HA OJHOTO Yell. HAaCeJIeHUs Ija-
HeThl). VI3 HUX OKOJIO TOJOBHUHBI COCTABJISIOT MHCEKTHUIUIBI, OoJiee
30% — repounuasl U okojio 20% — dbyurumuasl. Ilupokoe npuMeHe-
HUE TECTUIMAOB CBSI3aHO M C HUX BBICOKON SKOHOMHYECKOH 3dek-
TUBHOCTBIO, KOTOpasi MOXKET OBITh OXapaKTEpU30BaHA CIEAYIOUIUM
MPUMEPOM: MPOIOJIKA OJTHUM YEJIOBEKOM | ra caxapHOU CBEKJIbI Tpe-
oyetr He MeHee 20 pabouux AHEH, TOorjga Kak MCIIOJIb30BAaHHUE COBpE-
MEHHBIX TEpPOMIMJIOB IO3BOJISIET PEHIUTh ATy mpodiemy 3a 30—
40 munyT. KpoMe TOro, npuMeHEeHUEe HEKOTOPBIX repOUIIA0B MO3BO-
JSIeT TIepeUTH K OECMaxOTHOMY 3eMJICNIEINI0, YTO PE3KO COKpallaeT
pacxoJ] TOpIoYero u Tpyaa.

[To xuMHUYECKOMY CTPOCHHUIO MECTULMIBI (HApUMep, MHCEKTH-
MBI ) OJPA3IEISIOTCS Ha Psij KJIACCOB:
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Xnopopeanuueckue uHcekmuyuodsvl — XJIOPIPOU3BOJHBICE MHOTO-
saepHbIX yrieBogopoaoB (A/T), nuknonapadguHoB (rekcaxiaouKiIo-
reKCaH), COeAMHEHUN AUEHOBOTO psifa (renTaxJyiop), aaudaTuaecKux
KapOOHOBBIX KHUCJOT (TpomaHua) U Ap. BakHeHIuMH CBONMCTBAMHU
OOJIBIIIMHCTBA XJIOPOPTAHUYECKUX MECTUIIUIOB SIBJISIOTCS:

1. IlepcUCTEHTHOCTB (BBICOKAasi CTOMKOCTh K BO3JICMCTBHUIO pa3-
JUYHBIX (AKTOPOB OKpYysKarouied cpenbl). OHAa XapakTepusyercs Iie-
pUOJIOM TOJIypachaja WA TMOJHOTO paclaja J0 MPOCThIX XUMUYE-
CKMX COeOMHEHUU. [IepCUCTEHTHOCTh 3aBUCUT OT XMMHYECKOM CTa-
OWIBHOCTH TIpenapara M CKOPOCTH MeTabojM3Ma B  KUBBIX
opranu3Max. XJOpPCOJEpKaIlKE YIJIEBOJAOPOJbl pasjiaratorcs Mpu
OUYCHb BBICOKOH TeMIlepaType U B OOJIBIIMHCTBE CIy4aeB B JKUBBIX Op-
raHu3Max HeT (PEPMEHTOB, CIIOCOOHBIX X PACIICIUTb.

2. buoakkymyasimus. OHa 3aKJII0YAETCS B TOM, UTO MaJible, Ka-
Kylurecs: 0e3BpeAHBIMH J03bl, TIOJIYYECHHBIE B TCUCHHUE JTUTEIHHOTO
BPEMEHH, HAKATUIMBAIOTCSA B OpraHU3Me, CO3/Ial0T B UTOT'€ TOKCUYHYIO
KOHIIEHTPAILMIO XU HAHOCSAT yIIEPO 3/10pPOBBIO.

3. BuoOKOHUEHTPpHUpPOBaHMe (HAKOIUICHUE BEIIECTBA MPHU MPOXO-
XKJEHUM Yepe3 MUIIEBYIO 1IeMb). B pe3ynbTaTe Ha BEpIIMHE MUIIEBOM
1IENM KOHLEHTpAIXs NeCTUlMAA B opranu3mMe Moxxet cratb B 100 000
— 10 000 000 pa3 BbIlIE, 4YeM BO BHEIIHEHN CpeIE.

4. Kanueporennocts (1T, mupexc u ap.).

5. Tokcudukauus B pesyjbrare OMoTpancGopManmm.

Hekotopeie mecTUluabl B KUBBIX OpraHU3Max MpeBpaiialoTcs B
00J1€€ TOKCUYHBIE TPOIYKTHI (JIbJAPUH, MUPEKC).

Docghopopeanuueckue uHcekmuyuovbl — CIOXKHBIE 3(Pupbl Poc-
dbopHOI KHUCTOTHI (Hanpumep, AuMeTwiauxaopsuamigpocdar J1JIBD),
tuodochopHoil kucioTel (Metadoc), AUTHOPOCPOPHON KHUCIOTHI
(kapbodoc, porop), dbochoHoBoM KUCIOTHI (Xx10podoc). Ilpenmyie-
CcTBOM (pochopopraHruecKrx NECTULIUIOB SIBISETCA UX OTHOCUTEIBHO
Majiasi XMMHYeCKass U OHOoJIorHYecKasl yCTOMYMBOCTh. bosbinas ux
4acTh pa3flaraeTcsi B PaCTCHUSIX, IMOYBE, BOJIE B T€UEHUE MeECSIa, HO
OTJICTIbHbIE MHCEKTUIUILI U aKapHUIUAbl BHYTPUPACTUTEIBLHOTO JCH-
CTBUS (pOrop, ceidoc) MOryT COXpaHAThCS B TEUEHHUE TO/Ia.

Kapbamammusie uncexmuyuowvt — cioxkubie 3¢upsl N — MeTakap-
O0aMUHOBOM KHUCJHOTHI (Hampumep, ceBuH). OHu oOnagaroT u30upa-
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TEJIbHBIM JEHCTBHEM Ha HACEKOMBIX M MOYTH MOJHOCTHIO OE€3BpEIHbI
JUISl TETUTOKPOBHBIX JKMBOTHBIX M YEJIOBEKA.

[lecTunuapl NPUMEHSIOTCS B pas3MyHbIX (opmax: B BHJIE pac-
TBOPOB, CYCIIEH3MH, adPO30JIEH, NIEHBI, ra3a, MbUIA, MMOPOIIKOB, MaCT,
rpanyna u karncyJs. Hanbosiee y100HBIM U CpaBHUTEIBHO 0€30MaCHBIM
SBJISIETCSI BHECEHHE UX B MOYBY B BHUJIE TPaHyJ U KarcCyJl, pacCTBOPSIO-
IIUXCS TIPU OMPEIETIEHHON BIAKHOCTH U PEAKLIMU CPEJIbl IOYBEHHOTO
pacTBopa.

B 3aBHCMMOCTH OT CHOCOOHOCTH CONPOTHUBIIATHCA MPOIECccam
Pa3JIOKEHUS TIECTUIU/IbI KJIaCCUDUITUPYIOTCS Kak cilabocToiikue (co-
XpaHsAITCS B OKpyxkawouie cpene 1 — 12 Henens), cpelHECTOMKUE
(1 — 18 Mecs1eB) U oueHb CTOMKHE (HE pasyaraloTcs 2 roga u 6oee).
OueBUAHO, YTO CIA0OCTOMKHE TECTUIMIBI B OKpPYKAIOUIECH cpele
MPAKTUYECKU HE HAKAIIUBAIOTCHL.

A4T, eeo ucmopusi

JAT (1,1,1-tpuxnop-2,2-6uc- (4-xnopdeHun)-3TaH):
(|ICI3

CH

Cl Cl
OBLT OJHUM M3 TEPBBIX MOIIHBIX MHCEKTHUIIMIOB, CIIOCOOHBIX YHHY-
TOXaTh Pa3HOOOPA3HBIX BPEIHBIX HACEKOMBIX. B TO ke BpeMs MMeEH-
HO Ha npumepe JIJIT denoBeyecTBO yOeIMIIOCH B KOBAPCTBE MECTHUIIN-
TIOB.

JJT Obin cuHTe3upoBad B 1874 roay aBCTPUMCKUM XHUMHKOM
Omapowm [lakimiepom. B kauectBe mHcekTunnaa npemioxker [laynem
Mromtepom, o6Hapy ) uBIIUM B 1939 rogy ero MHCEKTUIIMIHBIC CBOM-
crBa. JIJIT 3amMeHMI OYEHB SIA0BUTHIC COCAMHEHMS MBIIIbSIKA U I103BO-
aun cnacty Oojiee 15 MUIITMOHOB YENOBEK OT Majsipuu, NpeaoTBpa-
TUThH SIUJIEMHUHN CBITHOTO TH(A, dHIle(annTa, COHHOM U CIIOHOBOM 0O-
JIE3HU, YyMbl U TynspeMmu. UmenHo nmosromy Mromep B 1948 rony
nonyunsi HoOeneBckyro mnpemMuto B 00JIACTH MEIUIMHBI. SIBHBIMU
npenmyiectBamu J[J[T Obl10 TO, YTO OH HE OTIYTHBAI HACEKOMBIX,
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o0Jiasiajl MHUPOKUM CIIEKTPOM JIEUCTBUSI, ObLT CTOCK, 3 (PEKTUBEH, €ro
MPOU3BOJICTBO OBLIO HEJIOPOTUM, OH Ka3aJiCsli HE TOKCUYHBIM JIJISI JKH-
BOTHBIX U YEJIOBEKA.

Ho B 1950 — 1960-x rogax OpHUTOJIOTH 3aMETHJIM KaTacTpoduye-
CKO€ COKpAaIll€HWE MHOTHX MTHI, COOTBETCTBYIOIINX BEPIINHE IHUIIIE-
BBIX LI€TIC (HampuMep, PhIOOSAHBIX NTHUI[ OEIOrojIoBOr0 OpJjiaHa U
ckombl). MccnemoBanusi mokaszaiu, 4To IpobiieMa WX COKpAIICHUS
CBSI3aHa C PA3MHOXCHHEM: siilla MTHUI Pa30MBAJIUCH B THE3/IEC /IO BBI-
JYTUIEHUS ONTEHLOB. XPYNKHE SIHWIA CONEPKAIN BHICOKHE KOHIIEHTpa-
uu JIJI'T, oka3piBaromiero BAUsSHUE Ha OOMEH KaJIbIIHs.

Oxkazanoce, yto /[T HakarmBaeTcsi B KHUPOBBIX OTJIOKEHUIX
YEJI0BEKAa M KUBOTHBIX, BKIIIOYAsi apKTHYECKUX TIOJICHEW U aHTapKTH-
YECKUX MUHTBUHOB, XOTS OHU OOWTAIOT Ha PACCTOSHUSX, JAJEKO OT-
CTOSIIMX OT MecT mpuMeHeHus necrunuaa. T oOHapykeH gaxe BO
apAax AHTapKTHABl Ha TIyOMHE dYeThlpex MeTpoB. M, Hakonen, B
CIIA oOnapyxwunu, yto koHueHntpauusa 1T B rpynHoM Monoke ma-
Tepei B 4 paza 6oubiie [T/K.

B Hacrosiiee BpeMs B OOJIBIIMHCTBE CTPaH BBEACH 3alpeT Ha
npumenenue /1T (B Poccuiickoit ®enepanun — ¢ 1970 roxa). Onna-
KO MOJIHBIM 3anper Ha npuMeHeHue /T cymectByer He Besne. Ero
70 CUX MOp UCNodb3ylIOT B Adpuke, Kurae u FOxHoit A3uun; kpome
TOr0, BO MHOTHX CTpaHaXx €Ile UMEIOTCS OOJIbIITNE 3aachl MECTUIINA.
OO6nanas BRICOKOM cTOMKOCTRIO (Tteproa noaypacnana JJJIT — 20 ner),
OH METa0OoJIM3UPYETCS B OKpYKalollel cpelie U OpraHu3Me >KHUBOT-
HBIX, J1aBasi META0OJIUThHI HECKOJIbKUX THUIIOB.

YcranoBieHo, uro uHcektuuug JJIT ABageTcs KaHIIEpOT€HOM U
MyTareHoM, 3MOPHUOTOKCUHOM, HEUPOTOKCUHOM, UMMYHHOTOKCHHOM,
U3MEHSET TOPMOHAJIBHYIO CUCTEMY, 00JIaJa€T CIOCOOHOCThIO K HAKO-
MJICHUIO B OPraHU3Me )KMBOTHBIX U YelloBeKa. /{11 HUX TOKCUYHAs J0-
3a npemnapara coctapisier 10 — 15 Mr Ha kr, a 70 — 85 Mr Ha Kr sSBJA-
eTcsa cmepTenbHoi no3oi. s BogoemoB IT/IK cocTaBiseT 2 MKr/JI.

C moMonIpI0 TOHKOCJIOWHOM XxpomaTorpaduu ObLUIO YCTAaHOBJIEHO,
YTO TEXHUYECKUHU Mpernapar 3TOro MHCEKTUIIMAA OOBIYHO COJEPHKHUT
75 — 76% OCHOBHOTO BEIIIECTBA, a B KAYECTBE MIPUMECH B HEM COJIEP-
xatcs noauxyaopoudenuns (IIXB).

Nmenno I[IXb O6e3BpeaHbl MJIs HACEKOMBIX, HO TOKCHUYHBI IS
JIIO1EN.
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YcranoBieHo, 4To 10 97 — 99% HMHCEKTUIMI0B U (YHTHUIIUIOB, a
Takke or 60 10 95% repOuIUIOB Aa)Xe MPU CTPOTOM COOIIOICHUU
BCEX MPaBUJI MIOMAIAI0T B MOYBY, BO3IyX M BoJoeMbl. HakammBasce B
OKpY>KaloIleil cpejie, OHU MO IMHUILIEBBIM IIEMOYKaM B MPUPOIHBIX KO-
CHCTEMaX MOTYT MHOTOKPAaTHO YBEJIWYMBATh CBOKO KOHIICHTPAIUIO B
psJie OPraHU3MOB PACTUTEIHLHOTO M )KHBOTHOT'O MPOUCXOKICHHS.

MexaHu3mbI delicmeusi necmuyuodoe H
a yesnioeeka u buomy

B Mupe exerogHo perucTpupyercs OKOJI0 MOJTyMUIJIIMOHA CITyda-
€B OTpABJIEHUA JIOJIEW MecTuiuIaMu. PaznuyaroT cieayromme Mexa-
HU3MBI UX JEUCTBUS:

1) oHU cIOCOOHBI BBI3BIBAThH OITyX0JI€00pa3oBaHue, TO €CTh 00a-
JAIOT KAaHIEPOTE€HHBIMU CBOMCTBAMU;

2) OTMEYEHBI MyTareHHbIC CBOMCTBA;

3) TepaToreHHoe AeMCTBHE (CIOCOOHOCTH IMOBPEKIATH 3apO/IbI-
1K),

4) ajiepreHHbIe CBOMCTBA;

5) non nevictBuem JIJIT mpoucxoauT nHBEpcus mosa. ITO JI0Ka-
3aHO JKCIIEpUMEHTANIbHO. B O/THOM M3 KOJOHUM Yaek mociie 00padboT-
KM THe3/10BbIX yuyacTkoB JI/[T mosiBunock B 4 pa3a OOJblie KEHCKUX
ocobeit, yeM mykckux. Korga B siima gaek BupseickuBanu 11T, momo-
BHHA MYCKHUX 3apOJBIIIEH TPEBPAIIATIACH B dKEHCKHUE;

6) B IuTEpaType onucaHa Takxke crnocodoHocts JIJIT OmokupoBaTh
IbIXaTeNbHbIC (DEPMEHTHI.

JIns yMmMeHbIIEHUS BO3MOXKHOM OITACHOCTH pa3pabOTaHbl Clie-
yIolKe TpeOOBaHUs K COBPEMEHHBIM MECTUIINIAM:

1. Hu3kas octpas TOKCUYHOCTD JJISl YEJIOBEKA, MOJIE3HBIX KHUBOT-
HBIX U JPYTUX OOBEKTOB OKPY’KAIOIIEH CpEIbl.

2. OrcyTcTBUE OTpULIATENIBHBIX 3(Q(PEKTOB MPU IJIUTEIHHOM BO3-
JNEUCTBUU MaJIbIX 703, B TOM YHCIIE€ MYTareHHOTO, KaHIIEPOTE€HHOI'O U
TEPATOr€HHOTO JCUCTBUA.

3. Huskast mepCUCTEHTHOCTb.

Kpome Toro, pekoMeH1yeMble MpenapaThl T0JKHBI 00J1aaTh BbI-
COKOM 3((heKTUBHOCTHIO B OOPHOE C BPEIHBIMU OpraHU3MaMH U JTOJIK-
HbI UMETh SKOHOMHUYECKYIO 11€7IeCO00pa3HOCTh UX UCTIOIb30BAHUA.
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lMpobnemMbl NpuMeHeHUs1 cCUHMemu4YyecKux
J1e2ko passia2aeMbix necmuyuoos

B nocnegnue roapl arpoXxuMu4ecKas MPOMBIIIJIEHHOCTh MbITAET-
Cs 3aMEHUTH 3aIpPEIICHHBIE MECTUIUIbl Ha HECTOMKHE COCIUHEHUA.
OHu paznararoTcsi Yepe3 HECKOJIbKO JHEH MU HEJeb Ha MPOCThIE He-
S1I0BUTHIE NMPOAYyKThl. HOo 3TO HEe pemraeT nmpoodsiemMbl, Tak Kak oOiiee
BO3JICUCTBUE HA OKPYXKAIOIIYIO Cpey ONpeAesieTcs eme TpeMs dax-
TOpaMH: TOKCUYHOCTBIO, TO3UPOBKOM U MeCTOM NpuMeHeHus. Okasa-
JIOCh, YTO MHOTHE HecTOMKUE necTuuuabl Tokcnynee JIJ[T. K tomy xe
OHM HapyIIalOT KOCUCTEMY OO0pabOTaHHBIX paitoHOB. M, HakoHell,
M0JIE3HbIE HACEKOMbIE HE MEHee, a 00Jee UyBCTBUTEIbHbI, YEM Hace-
KOMBIC-BPEAUTENN K HOBBIM MHCEKTULIMAAM. Kak ¥ K CTOMKUM NECTH-
MJaM, K HeCTOMKUM MECTUIMAM HACEKOMbIEC MPHUCIIOCAOINBAIOTCS,
no3ToMy 3(P()EKTUBHOCTh MPENapaToB CHUXKAETCA, U HAOII0aeTCs
BCOBIIIKA YHCJICHHOCTH Bpeautenei. [loaToMy B MOCIEIHHE TOMAbI
NPEAITPUHUMAIOTCS MOMBITKA HCIOJIB30BAaHUSA CMECEN MECTHIUIOB C
pa3IMYHBIM MEXAHU3MOM JAeUCTBUs. Hanmpumep, uCoib30BaHUE CMeE-
cell PyHruuuI0B KOHTAKTHOTO M CUCTEMHOTO JCHCTBUS, MHCEKTHUIIHU-
OB — MHUPETPOUJIOB C (HochopopraHUueCKUMHU HHCEKTUIMAaMu. Ho
HanOoJiee MEePCIEKTUBHBIM CETOAHSI CUUTAETCS Pa3yMHOE COUYETAHUE
XUMUU, OMOMETOJO0B M arpOTEXHUK, BAYMUYUBBIM MOJIXO0A K IIPUMEHE-
HUIO TMECTUIMAOB, COKpAIllEHUE UX 103 Oyarojapsi MCHOJb30BAHUIO
COBPEMEHHBIX METOJIOB BHECEHHSI M HCIOJIb30BaHUS MPOTPECCUBHBIX
dbopm mpenapaToB (rpanHyJ, kancyn). Bo MHOrUX cTpaHaxX yBeJIHMYHUBa-
€TCSl YUCIIO XO3SIUCTB, TJIe MPOAYKIMIO MTPOU3BOJISAT COBEPILICHHO O€3
MPUMEHEHUS] XUMUH. Y POXKail 3alllMIIal0T B HUX OT BpeaUTeeil, 0o-
JI€3HEW M COPHAKOB C MOMOIIBIO CEBOOOOPOTOB, KOMOMHUPOBAHHBIX
MIOCEBOB, HCIIOJb30BAHUSI YCTOMYUBBIX COPTOB PACTEHUW U JIPYTUX
CPEICTB arpOTEXHUKH.

buonozuvyeckue MemoObi 60pbL6bLI
C HaCeKoMbIMU U pya2umMu epedumenissmu

B nacrosiiee BpeMs Hapsiy ¢ XUMUYECKHMU CPEICTBAMU 3alllH-

Thl PACTEHUI MHTEHCUBHO pa3pabaThIBAIOTCA OMOJOTHYECKUE METOIBI.

Paznuune Mexay XUMHUYECKUMU M OWOJOTHYECKMMHU METOJAMH CO-
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CTOMT B TOM, YTO B Kay€CTBE XHMHUYECKUX CPEJICTB HCIOJIB3YIOTCS
BEIIIECTBA, a B KaU4€CTBE OMOJOTHMYECKUX — CYIIECTBA, CIIOCOOHBIE K
pasmMHokeHuto. [I[puMepaMu Takux CPEACTB MOTYT OBITh CJICIYIOIIHE:

1. ITapa3uThl WICHUCTOHOTUX W XHWINHHWKH. Tak, Hampumep, MJIs
OOpbObI C MAyTUHHBIM KIICIIMKOM Ha OTYpLaX B 3aKPHITOM TPYHTE
MO>KHO YCIICIIIHO TPUMEHSATH XUIIHOTO KJella puToceiyoca.

2. Jlns 3amuTtel OT 00JIe3HEeW pacTeHUN HEKOTOPOE MPUMEHEHHUE
HaIllJIM aHTUOMOTUKH.

3. IlepcrieKTUBHBIM METOAOM 3alUTHI PACTEHUN OT YJICHUCTOHO-
TUX SIBJISIETCS UCIOJIb30BaHUE MOJIOBBIX (PEPOMOHOB JIJIsl PUBJICYCHUS
oco0eil Ipyroro moja M YHUYTOXKEHHUS MX HA MNPUMAHOYHBIX Yy4acT-
kax. Kpome Toro, ¢hepoMOHBI MOXKHO MCIOJIB30BATh [JIsl A€30PUECHTA-
MU ocobeit pyroro mnojia. @epoMOHBI SBJISIOTCS XUMUYECKUMU Be-
IIECTBAaMU M UX MOKHO B PAaBHOM CTENEHU OTHECTH KakK K Ouojoruye-
CKOMy, TaK M K XUMHYECKOMYy MeTonay ©OopbObl. Ho wux
MOJIOKUTEIBHBIMUA CBOMCTBAMM SIBJISIETCSI OTCYTCTBHE OTPHUIIATEIIHHO-
ro JCUCTBUSI HA MOJIE3HBIX HACEKOMBIX, YEJIOBEKA M KUBOTHBIX, OT-
CYTCTBUE 3arpsi3HCHHUSI OKPY’Kalolleh cpelbl, Tak Kak (PEepoOMOHBI B
OCHOBHOM TPUMEHSIIOTCS B JIOBYIIIKaX, KOTOpbIe YOUPAIOT MOCJE HC-
MOJIb30BaHUSI.

4. Coznanue TpaHcreHHsix pactennil. Hampumep, B CILIA co3na-
Hbl COpTa XJIONMYAaTHUKA C T€HOM, OTBETCTBEHHBIM 3a OOpa3oBaHUE
TokcuHa Bacillus thurengiensis, 4To MOXET CUUTATHCSI YUCTO OUOJIO-
TMYECKUM METOJIOM.

5. BO3MOXXHO TakKe WUCIOJIb30BAHUE Jy4YEBOW CTEPUIIA3ALIUU
CaMIIOB JJIsl YMEHBIIICHUS MOMYJISINU BPEIUTEIICH.

6. 17151 60pbOBI C COPHBIMU PACTEHUSIMU MOKHO MTPUMEHSITH HEKO-
TOPBIE BUJIbI HACEKOMBIX, U30UPATEILHO YHUUTOXKAIOIINX OT/ICJIbHBIC
COPHSIKH.

Heo06x0auMo OTMETUTh, YTO B OOJBIIMHCTBE CIIy4aeB MIPU OTCYT-
CTBUM XMUMHUYECKUX CPEJICTB 3alllUThl PAaCTEHUN CTOUMOCTH CEIhCKO-
XO03SMICTBEHHOM MPOYKIIMU BO3pacTaeT B 2 — 3 pasa, mo3ToMy OHOJIO-
TMYECKUE CPEJICTBA 3ALIUTHl PACTEHUN COCTABISIOT OKOJIO 6% OT BCcex
MPUMEHSIEMBIX TTeCTUIUI0B. K ToMy ke Onosiornyeckue oObEeKThI SIB-
JSIFOTCS MEHEE CTaHJapTU30BaHHBIMM, yeM xumuueckue. [loka B Ha-
CTOsIIIIeE BpeMs CUTyalldsl TakoBa, YTO OOpb0a ¢ MacCOBBIMU BpeE/u-
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TEJISIMUA — CApAHYOH, JIyTOBBIM MOTBUIBKOM — MOYKET YCIIEIIHO OCYILE-
CTBJISITbCSI XUMUYECKUMU CPEJICTBAMMU.

3asucumMocmb MOKcUYeCKux ceolicme
op2aHuU4Yeckux coeOuHeHUlU om XuMu4ecKoz20
cocmaea U CmpoeHusi

B Hacrosmiee BpeMsi yCTaHOBJIEHO, YTO XUMHYECKHH COCTaB M
CTPYKTypa OpPraHMYECKUX COCAUHEHHI OMpEAEsiiOT UX OCHOBHBIC
TOKCUYECKHE CBOMCTBA. HauMeHee TOKCHYHBI YIII€BOAOPOAbL. 3aMeHa
B MOJIEKYJIE YTJIEBOJIOPOIA OJTHOTO WJIM HECKOJIBKHX aTOMOB BOJOPO/Ia
Ha aTOMbI TaJOT€HOB, KHUCIOpOAa, a30Ta, (pocdopa, MBIIIbSIKA, CEPHI
WJIM HAa aTOMBI TSDKEJIBIX METAJUIOB (CBUHIIA, PTYTH) YBEJIUYUBAET TOK-
CUYHOCTh M COOTBETCTBEHHO yMeHbIIaroTcs [IJIK mpou3BogHbIX yr-
J€BOAOPOAOB.

CWIbHEUIIUMU SJIaMU  SIBJISIFOTCSL OTPABIISIIOIINE BEILECTBA, CO-
JepKallie B COCTaBE MOJICKYJIbI aTOMBI MBIIIIbsiKa (JTFOU3UT), pocdopa
(3apun), xnopa (docreH). Beicokas TOKCHYHOCTBH 3TOTO psijia codyeTa-
€TCsl ¢ OOJIBIION CKOPOCTHIO MX pearupoBaHUs B OpraHU3ME, IMPHUBO-
e K o0pa3oBaHMIO 332 KOPOTKOE BpPEMsI BBICOKOPEAKIIMOHHBIX,
BpPEJIHO JICUCTBYIOIINX HA OPraHU3M MPOYyKTOB.

B psany xucnopoaconepkauyx HPOU3BOIHBIX YTIIEBOJAOPOIOB
BCTPEUAIOTCSI BBICOKOTOKCHYHBIE (MeTaHOJ, (hOpMaNIbAETUT) U MaJjo-
TOKCUYHBIE (UITUIOBBIN 3(hUp, allEeTOH) COCAUHEHHUS.

[ToBBINIIEHHON TOKCHYHOCTBIO OOJAal0T a30TCOACpKAIUe MPO-
U3BOJHBIC: AMUHbI, HUITPO30COEAUHECHUS, HUTPWIIbI, AJIKUJITHUIPA3UHBI.
['eTepodyHKIIMOHATIbHBIE COEMHEHUS, COAEpXKallue JaBe U Oolee
(GyHKIIMOHAIBHBIE TPYMIBI Pa3HON XUMUYECKONU MPUPOJBI, 00J1a1at0T
00Jiee CUJIBHBIM TOKCHUYECKHM JIEUCTBUEM, YeM MOHO(YHKIIMOHAJIb-
HbIE TTPOU3BOJIHBIE.

MetaiutopraHu4eckue COEIUHEHUS, COJIEPIKAIINE aTOMBI TSIXKe-
JBIX METAJUIOB (CBUHEI, PTYTh), 00JaJal0T YpPE3BBIYAHHO CHUJIBHBIM
aevicrsueM. Hanpumep, misa stunpryta ITIK, . S MKI/M .

CoueraHue B MOJIEKYJIE COEJUHEHUSI apOMATUYECKOTO paguKaa C
PEaKIMOHHOCTIOCOOHBIMU  (PyHKUIMOHaNbHBIMU  Tpynmnamu  (-OH,
-COOH, -NH,) cy1iecTBeHHO MOBBIIIAET TOKCUYECKUE CBOMCTBA Op-
TAaHUYECKUX COEIMHEHUM.
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B romosiornyeckux psiiax TOKCUYHOCTh COCAMHEHUM BO3PACTAET
C YBEJIMYCHUEM YHCJIA METWICHOBBIX TPYI. JTa 3aKOHOMEPHOCTH
noJiyuusia HazBaHue mnpaBwia Pudapnacona. OHa coOnrogaercs B ro-
MOJIOTHYECKHUX PANAX HACBIIMICHHBIX M HEHACHIIIEHHBIX YTIJIEBOJIOPO-
JIOB, UX XJOPIPOU3BOJHBIX, cnupToB. [IpaBuso Puuapacona cobiiro-
JA€TCsl TOJIBKO JIJIsi COEIMHEHUN C YHMCJIOM aTOMOB YIJIEpPOJia OT 2 10
8 — 10. ITocneqnue 4jieHbl TOMOJIOTUYECKHUX PSAJIOB MPOSIBJISIOT MEHb-
IIyI0 TOKCUYHOCTb, YTO OOYCIJIOBJIIEHO UX MEHBIIIEH pacTBOPUMOCTHIO
B BOJI€ M KpoBU. KpoMe TOro, TOKCHYHOCTh MEPBBIX YIEHOB IOMOJIO-
TUYECKUX PSAZIOB PE3KO OTJIMYAETCSA OT OOIe 3aKOHOMEPHOCTH: OHU
3HAYUTEILHO TOKCUYHEE, YEM CIICTYIOIINE 32 HUMU FTOMOJIOTH.

CoenunHeHus ¢ OTKPBITON LENbIO (T€KCaH) MEHEE TOKCUYHBI, YEM
HUKINYECKUe (IUKIOTEKCaH); MOCIEIHNE YCTYMAOT MO0 TOKCUYHOCTH
COCIMHEHUSM, COoAepkKaluM OeH301bHOEe KoJiblo (OeH30:m). C yBenu-
YEHHUEM CTEIICHH HEHACBIIIEHHOCTH YTJIEPOJHOM LEMH BO3PacTaeT pe-
aKIIMOHHAsI CIIOCOOHOCTb OPTraHMYECKUX COCAMHEHHH U COOTBETCT-
BEHHO YBEJIUYUBAECTCSA UX TOKCUYHOCTD.

JIJ1st GONBIIMHCTBA OPTaHUYECKUX COSTUHEHUM OOIIMMU SBIISIOT-
Csl CJIEAYyIOINE 3aKOHOMEPHOCTH 3aBUCHUMOCTH WX TOKCHUYHOCTH OT
XUMHYECKOT0 COCTaBa U CTPOCHUS:

— TOKCUYHOCTB 3aBUCHUT OT 3JIEMEHTAPHOI'O COCTaBA COCIMHEHUI;

— OOJIBIIIMHCTBO TPOU3BOJAHBIX TOKCHUYHEE HMCXOJHBIX YIJIEBOO-
pPOJIOB;

— B TOMOJIOTHYECKOM Py TOKCUYHOCTh BO3PACTaET;

— TOKCUYHOCTh BO3pPACTAET B PANY: allUKIMYECKUE, [IMKINUECKHUE,
apoMaTUYECKHE COCIMHEHNS;

— COEJIMHEHUS C YTIIEPOJHOM LIENBI0 HOPMAJIBHOTO CTPOEHHS TOK-
CUYHEE UX U30MEPOB.

Tokchueckue CBOMCTBA OPraHUYECKUX COEAUHEHUM PpPa3HbIX
KJIACCOB Hapsily ¢ OOIIMMM 3aKOHOMEPHOCTSIMHU, PAaCCMOTPEHHBIMHU
paHee, UMEIOT crienupruuecKkue 0COOEHHOCTH, O0YCIOBIEHHBIE XUMU-
YECKUM COCTaBOM, CTPOCHUEM (PYHKIIMOHAIBHBIX TPYIII, XapakTep-
HbIMU (PU3UYECKUMU (PACTBOPUMOCTbD, JIETYYECTh) U XUMUYECKUMU
CBOMCTBaMHU.
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Tema 3. TOKCUKaAHTbI NULLNU

IInma — 3TO COBOKYIMHOCTh HEOPraHMYECKUX U OPraHUYECKHUX
BEIIECTB, MOJYYa€MbIX OPraHU3MOM YEJIOBEKA M3 OKPYXKAIOIIEH cpe-
Il M UCTIOJIb3YEMBIX JIJIS ITUTAHUS.

OCHOBHBIMH KOMITIOHCHTaMU MHIIU YEJIOBEKa SIBJISIOTCS: OCJIKH,
KUPBI, YTIEBOJIbI, @ TAK)KE MHUKPOIJIEMEHTHI U BUTaMUHBL. Bejku u
YaCTUYHO KMPbI OTHOCATCS K IJJACTUYECKAM BELIECTBAM, T.€. OHH
VCTOJIB3YIOTCSI B OPTAaHU3ME U MOCTPOCHUSI HOBBIX M 3aMEHbI CTa-
pPBIX KJIETOK M TKaHed. K HUM e OTHOCATCS HEKOTOpPbIE MHHEPAb-
HBIE BEIIECTBA, cojiepxkaiinue ¢pochop, KaIbIUi U JIp.

YriaeBoabl (caxapa) W KHPbI 00ECIICUUBAIOT YHEPrETUUYECKUE
noTpeOHOCTU opranu3Ma. MUKpPO3JIeMeHTbl, BATAMUHBI U P/l JApPY-
IMX BEUIECTB OCYLIECTBIISIIOT KaTaJUTHUYECKUE W PETYJISTOPHBIC
GyHKLIMH.

Kpome Toro, B mulie coaepKuTcs 00JbIIOe KOJUYECTBO pa3iny-
HBIX MO CTPYKTYpE COCIMHEHUN, MPEICTABISIOIMX MOTEHIHAIBHYIO
OMAaCHOCTh JJIsl 3J0POBbsi. B CBSI3M ¢ MOBCEMECTHBIM 3arpsi3HEHUEM
OKpY>Kalollleil Cpejibl, HATMYME TOKCUKAHTOB B MHUILEBBIX MPOTYKTaX —
BeCbMa aKTyallbHas npoosieMa. XMMTOKCUKAHTBI MUK MOKHO pa3fie-
JIUTh Ha CIIEAYIOIINE TPYIIbL:

1. XuMuueckure 3arpa3HUTENN HEOPTAHUYECKOU IPUPOIBI.

2. XAMUYECKHE 3arPsI3HUTEIIM OPTaHUYECKON MPUPO/IBI.

3. SlnoBuUTHIE BEMIECTBA MPUPOJTHOTO MPOUCXOXKICHHUS.

4. TTumeBsie 100aBKHU.

Xumu4eckue 3a2psi3HUMesIU Heop2aHU4eckKoll
npupoobI U Ux esiusiHue Ha 300poe8be YesloeekKa

1. CBunen.

CBUHIIOBOE OTPABJICHUE 3aHMMAET MEPBOE MECTO cpeau mpodec-
CHOHAJIBHBIX MHTOKCHKANui. Kak w Jpyrue Tsokeable MeTallibl, OH
CIIOCOOCH HaKaIlJIuBaThCs B opranu3Me. bombloe conepxaHne CBUH-
11a OOHApY»KEHO B pPbIOE, MOJUTIOCKAaX M pakooOpa3HbIX. B koHcepBU-
POBAHHBIX MPOIYKTaX, TOMEIIEHHBIX B KECTSIHYIO Tapy, TAKKE MOMKET
HAOJIIOaThCS TOBBIIICHHOE COJIepXaHWsg CBUHIIA. Yare Bcero 3To
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CBSI3aHO C HEKAYECTBCHHOM MAWKOW: Tapa CIAMBAETCS MPUIIOEM, CO-
JIEpKAIUM ONPENCICHHOE KOJIWYECTBO CBHHIIA. BBICOKOE comepxka-
HUE CBHMHIIA 3a()MKCUPOBAHO B MIIEHUYHBIX OTPYOsiX, *KeJlaTUHE, a
TaK)XK€ B KOPHEIUIO/AaX, BbIPAIICHHBIX BOJIM3M MPOMBIIIJIEHHBIX paii-
OHOB U BJI0JIb aBTOMOOMJIBHBIX JIOPOT.

CBuHEI OTPULIATENBHO JEUCTBYET HA HEPBHYIO CUCTEMY YEJIOBE-
Ka, CHIDKAET ero (pU3MYEeCKyI0 aKTUBHOCTh, KOOpAMUHAIMIO, ciiyX. OH
BbI3BIBACT 3a00jeBaHusl cepana. Bo3jelicTBUe CBUHIIA HapylIaeT
TaK)X€ PENPOAYKTUBHYIO (DYHKIIMIO YEJIOBEKa: PacTeT YUCIO BBIKH-
JIBITIEH U BPOXKJICHHBIX 3a00JIEBAaHUM Yy JIETEH.

[Ipu neiicTBUM CBUHLA Yy JAETEN OTMEUYAECTCS 3aJ€pKKa MCUXUYE-
CKOT'O Pa3BUTHA.

2. Kagmuid.

OH omaceH B 100o# popme. Jlaxkxe NUThE JUMOHAJA U3 COCYOB,
MaTtepual KOTOPBIX COACPKHUT KaJIMHH, 4YpeBaTO ONacHOCThio. OH
OYECHb MEIJICHHO BBIBOJUTCS U3 OpraHu3Ma. boJibllie BCEro KaaMus
COIEPKUTCSA B MPOAYKTAX PACTUTEIBHOTO MPOUCXOXKACHUS. Tak, He-
KOTOpbI€ TPUOBI HAKATUIMBAIOT KaAMHUN B OOJIBIIUX KOJUYECTBax (JIy-
TOBbIE IIAMIIUHBOHBI). KagmMuil copepXuTCs TakXke B MOJUIFOCKAX,
ycTpulax, poioe. Kak u cBUHEI], OH BXOJAUT B cocTaB mpuros. [1osto-
MYy BCKPBITBIE B METAJUIMYECKOW Tape MPOIYKThI HY>KHO TMEpPEKIabl-
BaTh B CTEKJISIHHYIO WU (paphopoByto MOCy1y.

CuMITOMBI OTPABJICHUS KAJIMUEM: MOPAXKECHUE MOYECK U HEPBHOU
CUCTEMBI, HapyllleHHe (DYHKIMM MOJIOBBIX OPraHOB; MO3/IHEE BO3HHKA-
I0T OCTpbI€ KOCTHBIC OOJIM B CIOMHE M HOrax. THUIMYHO HapyIICHHE
dbyukimii nerkux. [Ipennonaraercsi KAHIEPOTEHHOE JEHCTBUE KaIMUSI.

3. PTyTh U1 ee coeIuHEHUSI.

PTyTh cnocoOHa HaKamIMBaThCA B MOYKAX >KUBOTHBIX, 4 TAKXKE B
pbi0e. M3 pacTUTENbHBIX MPOIYKTOB OOJBIIE BCETO PTYTHU B Opexax,
Kakao-000ax 1 IIOKOJIAJIE.

[Ipn oTpaBieHUHM PTYTHIO MOSIBJISIOTCA CIEAYIOIIAE CHUMIITOMBI:
pacCTPOMCTBO pEUYH, YXYAIIEHHUE CIIyXa, HAPYUICHUE KOOPIAWHAIWH
JIBUKEHUM, Cy)KEHUE MOJIsl 3pEHUs U ApyTHe MpU3HAKU AUCHYHKIIUU
HEHTPaIbHON HEPBHON CUCTEMBbl. METHUIPTYTh MOMHUMO OOIIETOKCH-
YECKOro JCUCTBUS 00JagaeT CIIOCOOHOCTHIO BBI3BIBATH JIECTPYKIIHIO
XpPOMOCOM M HapyliaTh MUTOTHYECKYIO aKTUBHOCTh KJIETOK, YTO O0b-
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SICHSIET HEOOBIYHO BBICOKYIO YaCTOTY YPOJCTB Y JI€TE€H C BPOK/ICHHDI-
MU PTYTHBIMH UHTOKCUKAITUSIMH.

4. Ko0aJabT.

KoOanbT ucnons3yercs B kauecTBe J00aBKHU K nuBy. B 1965 rony
B KBeOeke (Kanana) y 48 denoBek ObUTM OTMEYEHBI CUMIITOMBI CEp-
JIEeYHOM HEAOCTaTOYHOCTH, a 20 yemoBek yMmepin. Bce 3aboneBmme
BBITIMBAJIN 110 3 — 7 J1 HBA.

5. OaoBo.

O10BO MOXET OBITh 3arpsI3HUTENIEM KOHCEPBUPOBAHHBIX MPOIYK-
TOB MMUTAHUSI.

6. CeJten.

Cenen MoxeT HakaruuBarh mnineHuna. [Ipu 3Tom oH 3ameriaeT
cepy B aMUHOKHUCJIOTax, Oenkax. B pesynbraTe 3TOro Halar0maeTCs
TEPATOTECHHOE JICHCTBUE.

7. HUTpaThl 1 HUTPUTHI.

XuMU3aIus CeIbCKOT0 XO034MCTBA MpUBEIA K MPOOIEMe 3arpsi3-
HEHUS OKpY’Kalolen cpeapl HUTpaTramu. BHeceHue B MOYBY HUTPATOB
HECOMHEHHO MPUBOJIUT K 00pa30BaHMIO O€IKa U MOBBIIICHUIO YpOXKas
PACTUTENBHBIX MPOJYKTOB MUTaHUs. PacTeHus: yCBauBaroOT JIUIIb 25 —
83% MOYBEHHOTO a30Ta, MO3TOMY MPOUCXOAUT HAKOIIJICHHE HUTPATOB
B PacTEHUAX, JJII KOTOPBIX HUTpaThl Oe3omacHbl. B NUCTHSIX U yac-
TUYHO B KOPHEBOW CUCTEME MPOUCXOAUT BOCCTAHOBIICHUE HUTPATOB B
HUTpUTHL. OTMEUEHA BUJIOBAasl U COPTOBas crenu(purKa pacTeHUN Ha-
KaruBaTh HUTPAThl. Cper OBOIIHBIX KYJbTYP HAMOOJbIIEH cIOCO0-
HOCTBIO HaKaIlJIMBaTh HUTPAThI OTJINYAIOTCS KaIlyCTHbIC, THIKBEHHBIE,
celpJeperinbie, nacieHoBbie. Hanbomplee KoJIM4ecTBO HUTPATOB Ha-
KalIMBaIOT peAbka Oenasi, CBEKJIa CTOJIOBasl, cajiat, IIMUHAT, PeIucC.
Takue KyJbTyphl, KaKk TOMAaThI, MEpel] CIAIKUIN, OaKIaKaHbl, YECHOK,
TOPOILIECK OTJIMYAIOTCSI HU3KUM COJIepKaHUEM HUTpaToB. OCOOEHHO
MHOT'O HUTPATOB B TEIUIMYHON MPOAYKIIMU 3UMOM U B apOy3ax JIETOM.
Hutpatel 1oj BIUSHUEM KHUIIEYHOM MHUKPOQIOpHl MOTYT MpeBpa-
[aThCSI B HUTPUTHI, KOTOPBIE CLIOCOOCTBYIOT MPEBPAIICHUIO T€MOTJI0-
OuHa B MeTreMoriioout. M3 HUTPUTOB B MPUCYTCTBUU aMUHOB MOTYT
00pa30BbIBaThCA N-HUTPO3aMHUHBI, 00JIaIAIONINE KAaHIIEPOT€HHON aK-
TUBHOCThIO. [lpyM oOTpaBiieHMM HHUTpaTaMHU MOSIBIAIOTCS TOIIHOTA,
OJIBIIIIKA, TTOCUHEHUE KOXHBIX MOKPOBOB M CIU3HUCTHIX, moHoc. Co-
MIPOBOXKIAETCSI BCE ATO 00I1IEH C1ab0CThI0, TOJTOBOKPYKEHUEM, OOJISI-
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MU B 3aTBUJIOYHOU 00siacTH, cepAlieonenueM. st B3pocioro yeiaoBe-
Ka HopMa noTpedsieHuss HUTpaToB B cyTku 250 — 800 mr.

W3BecTHBI caydan THOENU JIeTe OT HUTPATOB, OCTPHIE OTpaBiie-
HUA, pakoBble 3a0oieBaHus. OmnucaHa U CMEPTh >KUBOTHBIX, MOJIY-
YaBIIMX KOpMa C MOBBIIICHHBIM COJIEP>KAaHHUEM HUTPATOB. JKBauHbIC
KUBOTHBIE OCOOCHHO YYBCTBHUTEJIbHBI K HUTpaTaM, TaK Kak y HUX
npoiiecc o0pa3oBaHUsi METTEMOIVIOOMHA WJIET MHTEHCHUBHEE, YeM Yy
JIPYTUX )KUBOTHBIX.

XumMmu4deckue 3a2psizHuUmenu
op2aHu4yeckou npupoobl

1. Ilectunuabl.

Jlaxe npu NpaBUIBHOM NMPUMEHEHHUH MECTULIMIOB OHU MOTYT CO-
JEpKATbCsl B MPOAYKTaX NUTaHHs. ECIM MX conaepKaHHWE HE IMPEBBI-
Ia€T HOPMBI, TO IPOAYKTHI O€3BpenHbl. UTOOBI 00€30nacuTh ce0sa OT
OTpAaBJICHUS MECTUIUIAMU OBOIIM U (DPYKTHI Tepea ynoTpebieHuem
HYKHO TIIATENIBHO MBITh M 110 BO3MO>KHOCTH CHUMATh C HUX KOXKYPY.
N3BecTeH ciaydyalk MacCOBOTO OTpaBJICHUS 3HIAPUHOM B CaydoBCKOU
ApaBuU U HECKOJIBKO JAPYTUX CMEPTEIIbHBIX CITYYaeB.

B kadecTBe MOOOYHOTO MPOJAYKTA MPU MPUMEHEHUH HEKOTOPBIX
repouIuI0B 00pa3yeTcsi TMOKCUH, KOTOPBIM BBI3BIBAET OHKOJOTHYE-
CKHME€ 3a00JIeBaHUs, pa3pylIaeT UMMYHHYIO U KPOBETBOPHYIO CHCTe-
MBI, 00J1a4a€T CUJILHBIM TEPATOTE€HHBIM JCHCTBUEM.

2. Honmunukiaunyeckue apomarundeckue coequnenuss (ITAY) u
UX MPOU3BOJHbBIE.

Tak ke, kak U N-HUTPO3aMHHBI, 3TH COEIUHECHUSA — CHUJIbHBIE
kaHueporensl. Hanbonee u3zBectHbIM npencraBureniem [TAY spusiercs
oenzanuppeH. OH MOeT 00pa3oBaThCcs MPH XKapke Kode, B MOATO-
peBIei Kopke xJjieba, MpU CYIIKE 3epHa ABIMOM OT OypoTo YIJIS WU
Ma3yToOM, B KOTYEHOHN JOMAITHUM CIIOCOOOM pbIO€ WU MSICE.

3. AHTMOMOTHKM U TOPMOHAJIbHBIE MPenaparhbl.

AHTHOMOTHUKHU JOBOJIBHO YacTO BBOJAT CKOTY, TaK KakK 3TO
YMEHBIIIAET PUCK MH(MEKIHUI TP MACCOBOM MOPAXKEHUU CKOTa, obec-
MEYMBAET JIyUlllee YCBOCHHE KOPMa, YIJIMHIET CPOKU XPaHEHUS Msca.
OHH BBI3BIBAIOT AJIJIEPrUUYECKUE 3a00JI€BaHUS Y JIIO/ICH.
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["opMoHalIbHBIE TTpenapaThl UCMONb3YIOT MPU OTKOPME KUBOTHBIX,
TaK Kak OHU CTUMYJIUPYIOT UX pocT. Bo MHOruX cTpaHax mupa BBee-
HbI CYILIECTBEHHBIE OTPAHUYEHHUS 3TUX XUMUYECKUX COCTUHEHH.

4. BroreHHbIe AMHMHBI.

B HacTosiiee Bpemsi Haubosiee U3y4eHbl CEPOTUH, TUPAMUH, THUC-
TaMHuH, 00JIaaroIme cocyaocyxuBaromumM 3¢ dexrom. CepoTuH co-
JIEPKUTCS B TOMATax, CIUBE, IIOKOJIaJe; THPAMUH — B ChIPE, PHIOHBIX
KOHCEpPBax M BsUICHOUN pbiOe. JlroasiM, CTpamarolUuM TUIIEPTOHUEH,
CJIeyeT OTPAHUYUTD YIIOTPEOJICHUE STUX MTPOTYKTOB.

5. AukaJiouabl.

[TypunoBbie ankamouasl (kodeuH, TeoOpoMuH, Teo(heIuH) OKa-
3BIBAIOT BO30YIKIaroIIee JACHCTBHE Ha HEpBHYIO cucteMy. OHU coaep-
XKaTcsa B 3epHax Kode M JIMCThSIX 4Yasi, HAMUTKAX MEINCU-KOJa U KOKa-
KoJa. YoTpeOJieHne B OOJIBIINX KOJMYECTBAX KPenKoro kode u yas, a
TaK)Ke JIPYTUX HAIMUTKOB, COJIEPXKAINX KOPEHH, BBI3bIBACT Y UEIOBEKa
MPUBBIKAHUE U TIOCTOSIHHYIO TTOTPEOHOCTH B 3TOM BEIIECTBE.

6. llmanoreHHble TIIUKO3U/bI.

DTO LIMAHOT€HHBIE AJIbJIETUBI U KETOHBI, KOTOPBIE MTPU KUCIIOTHOM
TUAPOJIN3E BBIJICTSIOT CUHUJIBHYIO KHCJIOTY, MOPaKAIOI[YI0 HEPBHYIO
cuctemy. B kocToukax psana ppykroB (Harpumep, MepcukK, civBa, adbpu-
KOC), & TaKXe B MUHZAAJIC COJEPKUTCA aMuraainuH. [Ipu mpousBocTBe
HACTOCK M HAJMBOK M3 3THX (DPYKTOB aMUTAAIMH TojaBepraercs dep-
MEHTaTUBHOMY THUJIPOJIM3Y C 0Opa30BaHUEM CUHUIILHON KHUCIIOTHI.

7. HekoTOopbIie KpacHUTEJIH.

a) a30KpacuTesb AuMeTrIaMmuHoa3zo0en3oi1. B 1920 — 1930-e ro-
Il 3TOT KPAacUTEIb MPUMEHSJICA KaK IMOJKpAallMBaTE]b MaprapuHa.
OH crtocoO€H BBI3bIBATH PaK MEUYECHU U APYTHUE OMYyXOJIH;

0) sputpo3uH. Hcrnonas3yeTcss B BHHHOW MPOMBINLICHHOCTH.
Biusier Ha QyHKIUIO IIUTOBUIHOM KEJE3BbI.

8. CuHTeTHYeCKHE 3aMEHUTEIH caxapa (caxapuH, HUKJIaMar,
CyKpa3sa, acmapram).

[Ipu omnpeneneHHbIX YCIOBUSIX OHM CIIOCOOCTBYIOT YCHUJICHUIO
JIEUCTBUS KaHIIEPOT€HHBIX BEIIECTB.

9. JlekapCcTBEHHBIN Npenapar TaJuJI0MH/I.

[Tocne nmosiBieHus B poaaxe B 1956 roay cpazy npuodpen 601b-
IIYI0 TOMYJISPHOCTh B KadyeCTBE CEAATHUBHOrO (YCIIOKaWBAIOUIETO)
cpeacTBa U ciaboro cHOTBOpHOro. OaHako B Hadase 1960-x romoB y
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YKEHIIIMH, MPUHUMABIIKMX 3TOT IpemnapaT B TEUCHUE MEPBBIX TPEX Me-
cs1leB OEpPEeMEHHOCTH, BCE Yallle CTadd POXKIATHCS ACTH C BPOXKICH-
HBIMHU yPOJICTBAMH, TIO3TOMY BCKOPE 3TOT Ipernapat ObLIT 3aIpelieH.

10. I'mapa3umn.

OH npejacTapisieT coOOM BSA3KYHO, OSCIBETHYIO, JIBIMSIIYIOCS Ha
BO3yX€ XKUIKOCTh C HEMPHUATHBIM 3amaxoM. Ero ucmonp3yroT B Kade-
CTBE KOMIIOHEHTAa PaKeTHOTO TOILJIMBA.

Kak ocHOBaHMe ruipa3vH pearupyer ¢ KHCIOTaMH ¢ 00pa3oBaHUE
COJIEH, XOPOIIIO PaCTBOPUMBIX B Bojae. Hampumep, ruapazuH-cynbgar
HaIlel MPUMEHEHUE B MEAUITMHE I JIeUeHUsT OOJbHBIX pakoM. Oka-
3aJI0Ch, YTO MPH JJIATEIHFHOM IIpHEeMe B OOJBIIUX J03aX OH MOJKET
OKa3bIBaTh OOpPATHOE, T.€. KAaHIIEPOT'CHHOE JEeHCTBHE.

5l0oeumebie sewjecmea
nPUPOOHO20 MPOUCXO0XOeHUs

WX 10cTaToyHO MHOTO, pACCMOTPUM JIUIIb HEKOTOPHIE U3 HUX.

1. MUKOTOKCHHBI.

[1necHeBbie TpuOBI BEIpAOATHIBAIOT TOKCHMHBI B UPE3BBIYANHO Ma-
JeIX KonudecTBax. OHM B OCHOBHOM MOPa)KaIOT PACTUTENIbHBIC TPO-
IYKTHI TIPU CJIETKAa TMOBBIIMICHHOW TEMIEpaType W BBICOKOW BIIa’KHO-
cTu. Ecnu mpoyKThl TIpU XpaHEHUHU TOKPHIBAIOTCS IJIECEHBIO, TO UX
HE CJIeyeT YMOTpeOJsITh B MHINY, TaK KaK IJIECEHb pa3BUBACTCS HE
TOJIKO Ha MOBEPXHOCTH, HO W MPOHUKAET BIIIyOb MPOJYyKTa, 0€3 u3-
MEeHEeHHs ero Buaa. K MUKOTOKCMHAM OTHOCSITCS:

a) aghramokcurbl — 3TO META0OIUTHl MUKPOCKOTTUYECKUX TPUOOB.
EcTb cBeneHus, 4To YpOBEHb 3a00JIeBaHUSI PAKOM IE€UEHU HAIMPAMYIO
3aBUCHUT OT KOHIIEHTpaluu aduaToKCMHOB B muine. OHU MOTYT CoO-
JepKaThCsl B 3JIaKaxX, apaxuce, kode, MOJIOKE, MsICEe U B HEKOTOPBIX
oBomax. A¢aaToKCUHbI 00JaJal0T CUIIBHBIMU T€NaTOTOKCUYECKUMH,
T€HOTOKCHYECKUMHU, HWMMYHOJICTIPECCUBHBIMU U  KaHIIEPOTC€HHBIMU
CBOMCTBaMU;

0) mokcunbl cnopeiHvbu. VI3BECTHBI Cllydau OTPABJICHUS 3JIaKaMU,
3arpsA3HCHHBIMU TPUOKOM CHOpBIHBEU (3protusm). HemocpencTBen-
HBIM 3arpsS3HUTENIEM SIBJISIOTCS TOKCHHBI, TIPOAYLUPYEMBIE TPUOKOM,
MOPaKaOIINM KOJIOChSI 3JTaKOB, 0COOCHHO PKHU;
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8) namyaun — TPOAYUEHT pa3IuuHbiXx BUI0B Penicillium wu
Aspergillus. Onucanbl €ro TOKCHYECKHUE, MyTareHHbIE U KaHIEPOT€H-
Hble CBOMCTBA. [laTynuH 4alie BCero BCTpPEYAETCs B 3aIJIECHEBEIBIX
s10J0Kax, 00JIenuxe, a TAKXKE B COKAX M JKEMax, MPUTOTOBJICHHBIX U3
TaKuX IJI0JIOB U SITOJ;

2) 0e30KCUHUBATIeHO]I — OYEHb PACIPOCTPAHEHHBI MUKOTOKCHH.
OH 0OHapy>KeH B MIIEHUIIE, KYKypy3e, ssumeHe. OCHOBHbIE CUMIITOMBI
OTPABJICHUSI: TOJIOBOKPYKEHHUE, TOIIHOTA, PBOTA, B3yTHE M OO B
)KMBOTE, MOHOC, KOTOpbIE MOSABIAIOTCS depe3 10 — 30 mMuHyT mocrie
npuemMa muly.

CuuTaercs, 4to HE MeHee 25% BceX MpPOAO0BOJBCTBEHHBIX PECYP-
COB MOJABEPKEHBI 3arPA3HCHUI0 MUKOTOKCUHAMU WM MMOBPEXKAAIOIIIE-
MY JEHCTBUIO MJIECHEBBIX TPUOOB.

2. CTadpnJI0KOKKOBbIE€ FHTEPOTOKCHUHBI.

OHU TepMOCTaOUIIbHBI, MEXaHU3M HMX JCHCTBUS CBsI3aH JHOO C
BJIUSIHUEM Ha HEPBHBIC OKOHYAHMS B KEIYJOYHO-KUIIIEYHOM TpPaKTe,
1100 ¢ ux 3pdexTamu Kak CylnepaHTUTEHOB.

[Tatorennsie cTadUIOKOKKH HaIEHBI B TOPTax ¢ kpeMoM. Kpome
OMMCAHHOTO, OHM YacCTO BBI3BIBAIOT BOCHAJICHUE KOXKHU, MOJAKOXKHOMU
KJIETYATKU, HOCOTJIOTKH, & TAKXKE MUIIIEBOE OTPABJICHHUE.

3. BoTy/IMHOBbIE TOKCHHBI.

Botynusm — Tskenoe MUIeBoe OTpaBICHUE, BO3HUKAIOIIEE MTOCTIe
yHOTPEOJICHUS MUIIH, COIECPKAIIECH TOKCUHBI OOTYJIMHOBOW MAJIOUYKH.
boTrynuHOBass majgodyka MOXET COAEPkKAThCSI BO MHOTHMX IHILIEBBIX
npoaykrax (Msice, pblOe, ChIpe, MOJIOKE). JIeTanbHOCTh MpU OTpaBJie-
HAW TAKUMH TOKCUHAMU cOCTaBIsieT 7 — 9%.

4. PUTOTOKCHHBI.

DUTOTOKCUHBI — MOCTOSIHHbIC KOMIIOHEHThI HEKOTOPBIX pacTe-
Huil. Hanpumep, cuHe-3e5eHbie BOJOPOCIN NMPEACTaBISAIOT ONAaCHOCTh
IUTSL 37I0POBBA JIIOJIEH, OCOOCHHO BO BPEMs LIBETEHUS MPECHOBOIHBIX
BOJIOEMOB.

Wtak, npupoHble TOKCUHBI, OJIM3KUE MO KAHIIEPOr€HHOW aKTHB-
HOCTH K aHTPONOT€HHBIM XHMTOKCHKAaHTaM, H3-3a IIUPOKOW pacmpo-
CTPAaHEHHOCTH U CEPhE3HBIX MOCIEACTBUMN ISl YEJIOBEKA MPEACTaBIIsA-
10T CETOAHS 3HAUUTEIIBHO OOJIBIIHI PUCK.

B Poccum ycranoBnmennl IIJIK: nans admarokcuna Bl —
0,005 mMr/kr (B 3€pHOBBIX, Op€XaxX, MACIMYHbIX); adaaTokcuHa M1 —
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0,0005 Mr/kr (B MOJIOKE ¥ MOJOYHBIX MPOIYKTaX); 1€30KCUHUBAJICHO-
na— 0,7 Mr/kr (ns nmeHunsl), 1 Mr/kr (i staMeHs); naTyJiuHa —
0,05 Mr/kr (asg TpoIyKTOB mepepaboTku 070k U oonenuxu). He no-
MyCKAETCsl MPUCYTCTBUE MUKOTOKCUHOB B MPOJIOBOJILCTBEHHOM ChIPhE
U TUIIEBBIX MPOAYKTaX, MPeAHA3HAYCHHBIX I JETCKOTO U JUeTHYe-
CKOT'O MUTAHUSI.

AHalM3 OTpaBJICHUI YeloBeKa MoKa3asl, YTO HAMOOJBIIYIO Omac-
HOCTb IO OCTPOMY BO3JICHCTBUIO MPEJCTABISAIOT OaKTEpUATIbHBIE TOK-
CUHBI, 3aTeM — (DUTO- U MUKOTOKCHHBI. AHTPOTIOTEHHbIC XUMUYECKUE
3arpsI3HUTENN U TUIIEBBIC T00aBKH 3aMbBIKatOT ATOT psaf. [Ipu xpoHu-
YECKOM BO3JICHICTBUM Ha MEPBOM MECTE MO CTENEHU PUCKA JIJISI YEJIo-
BEKa SIBJIAIOTCS MUKOTOKCHHBI.

MNMuwesbie dobaesku.
Ux o603HavYeHuUs1 u Knaccugukayus

[MTumesbie mobaBku (I1/]) — 3TO BemecTBa, cHeUAIBHO J00aB-
JsieMble B MPOJIYKTbl MUTAHUA ISl NPUAAHUS UM CHEIU(DUUECKOTO
BKyca, 1IBeTa, apomara, (OpMbl, KOHCUCTEHIMH M CIIOCOOHOCTH K
JUIMTEIbHOMY XpaHeHuto. WX cramu OpuUMEHsSTh C He3amaMsTHBIX
BPEMEH, B YACTHOCTH, ITOBAPEHHYIO COJIb, BUHHBIN YKCYC, IIPSHOCTH,
caxaponoioOHbIe BellecTBa. B OCHOBHOM MHINIEBBIE TOOABKU MHpE-
CTaBJISIIOT COOOM XMMHUYECKUE COCAMHEHHUS MPUPOJAHOTO WM CUHTE-
TAYECKOTO MPOUCXOKICHHUS.

Bce numeBsie 1o00aBku uMmeroT B criicke INS (International Numer
System — mMexayHapoaHas nudponas cucrema) cBoil Homep. Crucrema
INS-HOMepoB pa3paboTana Ha OcHOBE ITU(GPOBOM CUCTEMBI Kilaccu(u-
kauuu I1J1, npunsTon B ctpanax EBpOIbL, 1711 KPaTKOCTU €€ Ha3bIBAOT
cucteMoi E-nymepaumu. Uuaekcel E (ot ciioBa Europe) 3aMeHstoT co-
oot ayHABIC Ha3BaHus [1/[. DTH KOABI HCTIOIB3YIOTCS TOJIHBKO B COYe-
TaHUM C Ha3BAHUSIMU (DYHKIIMOHATBHBIX KJIACCOB JOOABOK.

CornacHo Espomeiickoit kogudukanuu [1J[ mompasnenstoT cie-
JTYIOIIAM 00pa3oMm:

E 100 — E 182 — kpacurenu;

E 200 — E 299 — koHCEpBaHTHI;

E 300 — E 399 — anTtuokucnurenu (aHTHOKCUAAHTHI);

E 400 — E 499 — cTabunu3zaTopbl KOHCUCTEHIIUH;
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E 500 — E 599 — perynstopbl KUCIOTHOCTH, Pa3pbIXJIUTEIIH;

E 600 — E 699 — ycunurtenu BKyca U apoMara;

E 700 — E 800 — 3anacHble HHAEKCHI I IPYrol BO3MOXKHOW WH-
dbopmanuu;

E 900 u nanee — anTtudraMuHryu, yaydimTeId KadecTBa xJjeoa.

Hanuuue I/l momkHO yKa3pIBaThCS Ha TMOTPEOUTENHCKOW yma-
KOBKE, 3TUKETKE, akeTe u B penentype. B Poccun Bompocs o npu-
menennu I1J1 naxonsrca B Beaenuu [lenmapramenrta ['occansnuaHa-
30pa Munzapasa Poccun. Im paszpabotansl nepeunu I1]] paspernien-
HbIX K MPUMEHCHHUIO TPU MPOU3BOJICTBE MHIIEBBIX MNPOJYKTOB H
3anpeleHHbIX. [InieBbie TPOMYKTHI JJI IE€TCKOTO MUTAHUS JTOJKHBI
OBITH MPUTOTOBJICHBI 0€3 MpUMEeHEHUs KakuXx-1uoo I1/1.

Jlo 1978 roga 3akoHOJATENBLHOM, HOPMATUBHOM 0a3bl MPUMEHE-
Hus [1J] ve 6pu10. Ho 1990-e roasl pe3ko M3MEHUIU MPOIAYKTOBBIN
PBIHOK — OOMJIME UMIIOPTHBIX MPOAYKTOB MUTAHUS 3HAYUTEIHHO pac-
mpuin U accoptuMedt [1/1. B 1994 rony nossBWiIMCh NOMOJHEHUS K
CIIMCKY pa3pelICHHbIX U 3amnpeuieHHbix B Poccuu I1/1.

Tak, kpacurens nuutTpycoBbiii kpacHbiii 2 (E 121) 3anpemien Bes-
ne. Panbiiie M 00pabaThIBaid KOPKH aneIbCUHOB. 3alpeIleH TakxKe
kpacurens E 123. Tpersst no3umusa B 3tom crmcke — E 240, koHcep-
BaHT, dopmanbaerua. JurenbHoe BpeMs MUIIEBUKU MPUMEHSIN B
OUY€Hb HEOOJIBIINX KoJInuecTBax OpoMatsl kanus u HaTpus (E 924a; E
9240) nus yaydiieHHs KadyecTBa Xjeba u Mykd. Ho HegaBHO 1osIBU-
Jack paboTa, B KOTOPOM BBICKA3aHO MPEIOIOKEHHUE, YTO HEKOTOpas
KOHIICHTPAIKs 3TUX BEIIECTB MOXKET BBI3bIBATH PA3PyIICHUE BUTAMU-
HOB I'pyIIIbl B.

Tema 4. BbITOBbIE, MPOMbILLSEHHbIE
U TOKCU4YHbIEe OTXOAbl

JuoKcuHbI — 25106anbHbIe 3KOMOKCUKaHMbI.
UcmoyHuku ux nocmynneHusi 8 6uocghepy

CambIMHU OITACHBIMHU MPOTYKTaMU HETIOJTHOTO CTOPAHUS SIBIISIFOTCS
JTUOKCUHBI — CMECh MONUXJopanOeH3o-napa-guokcuHoB (IIXJIJI) u
noauxjaopaunoen3zodypanon (11X D):
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Ha3zpaHne «IMOKCHUH» UMEET CaMblid TUMWUYHBIA MPEICTABUTEIb
TUOKCHHOBOTO ceMeicTBa 2,3,7,8 —TeTpaxioandeH3o- 1,4 — THOKCHH:

Cl o) Cl

JIMOKCUHBI 00pa3yloTCsl MPAKTHUUYECKH Be3Jle, TJIeé MOHBI XJIOpa,
Opoma MM X COYETaHUsl B3aMMOJICUCTBYIOT C aKTUBHBIM YIJIEPOJIOM
B KHUCJIOPOJIHOM Ccpelie, a TaKKe MPU XJIOPUPOBAHUU BOJIbI, COJEPIKa-
et ¢peHos, TyMHUHOBBIE U (PYJTBBOKHCIIOTHI, JUTHUH U JAPYTHE Opra-
HUYECKUE COoeMHEHUs. [IMOKCUHBI 0OHApyKEHBI B JBIMOBBIX ra3ax u
CTOYHBIX BOJIaX MPOU3BOJICTB, a TAKXKE B MUTHEBOM BOJE U MPOAYKTAX
nuTaHus, B OymMare U CUTapeTHOM JIbIME, B MbLJIE, COCKax JJIsi MJla-
JICHIIEB U TPYJAHOM MOJIOKE MaTEpH.

['MaBHBIMHM MCTOYHMKAMU JUOKCHHOB CUMTAIOTCSI BBICOKOTEMIIE-
paTypHbIE TEXHOJIOTHH XJIOPUPOBAHUS U MEpepabOTKU XJIOpOpraHude-
CKHX BEIIECTB U OCOOCHHO CKHTAaHHUE OTXOJOB Pa3HbBIX MPOU3BOJICTB.
OHU MPONMUTHIBAIOT BCE CPEAbl BOKPYT MYCOPOCKHMIAIOIINUX 3aBOJIOB,
TaK Kak 00Ja7at0T OrpOMHOM aJCOPOLIMOHHON CITOCOOHOCTHIO.

HcTouHukamu 3arps3HEHUs OKpPYXarolled cpelbl TUOKCUHAMU
SBIISIIOTCS TIPOU3BOJICTBA IO BBIMYCKY XJIOPOPTaHUYECKUX MECTULIU-
J0B, KaOEnbHOM MPOMYKIIMH, TPEANPUATHS XUMHUECKOU, TEKCTUIIb-
HOM M JIECOXMMHUYECKON MPOMBIIUIEHHOCTH, METALTYPrUYeCKUe Mpo-
M3BOJICTBA, BBIXJIOMHBIC Ta3bl JBUTATeNIe BHYTPEHHEro cropanus. B
LEJUTI0JI03HO-0yMaKHON MPOMBIIINIEHHOCTH OTOENMBaHUE LIEIUTIONIO3-

HOM MyJIbIbl XJIOPOM COMPOBOXKAAETCA OOpPa30BAaHUEM JUOKCHUHOB U
pslla IpYTUX OMAacCHBIX XJIOPOPTaHUYECKUX BellecTB. JIMOKCHHBI 00pa-
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3YIOTCA MPU XJIOPUPOBAHUU BOJIBI, €CIIM B HEW MPUCYTCTBYIOT apOMa-
TUYECKHUE YTIEBOAOPOIbL, B YACTHOCTU (DEHOJIBI.

MOUHBIM HMCTOYHUKOM JIMOKCHUHOBBIX 3arps3HEHUI SIBISIETCS
MPOLECC YHUUYTOKEHUSI XUMHUYECKOTO OpYX HUA. XHUMUYECKOE Mepe-
BoopyxeHue 50 — 60-x ronoB XX BEKa COMPOBOKIATOCH YHUUTOKE-
HHUEM PAaHEE HAKOIUICHHBIX 3aI1aCOB OPYKUS MEPBOr0 MOKOJIEHUSA, OC-
HOBY KOTOPOTO COCTAaBJISUIM XJIOPCOJEPIKAIINE HIPUT U JIIOU3UT. Mx
cxuranu Ha teppuropun Poccun n Kazaxcrana.

B nHacrosmee Bpemsi CUATAETCS CTPOTrO JOKA3aAHHBIM, YTO AUOK-
CUHBl MMEIOT HMCKIIIOYUTEIIBHO AHTPOIIOIEHHOE IPOUCXOXKAeHuEe. B
1997 rony I'ockomakomorueit Poccuiickoit @eneparnumn ObLIO 3aBEp-
IICHO BBHITIOJIHEHUE (PeiepalibHOM 1IeJIEBOM mporpaMmbl «J[nokcun», B
paMKax KOTOpOH BBIABIEHO B 92 ropomax Poccum nammume 152 oc-
HOBHBIX JUOKCUHOOITACHBIX MPOU3BOJCTB. [0 4YHCIy NTHMOKCHMHOBBIX
uctouHnkoB Camapckasi 00J1acTh 3aHUMAET OJHO W3 IMEPBBIX MECT B
Poccuun. Ha ee tepputopun pacmnosioxKeHO 8 OpearpusITUid C JUOKCH-
HOBBIMU TEXHOJIOTHSIMH.

[lo ¢usznueckuM M XUMUYECKUM CBONCTBAM JTUOKCHHBI OYEHB
VWHEPTHBI: OHU HE Pa3pyLIAIOTCS KUCIOTaMU, IIEJIOYaMH, OKUCIIATE-
JsiMHU 0€3 KaTaJIM3aTopoOB, HE PACTBOPUMBI B BOJIC, CTOMKU K XUMUYE-
CKOM 00paboTKe, 00J1a1at0T BHICOKOW aATre3uei K JIFOObIM MOBEPXHO-
CTSM, UMEIOT nepuoa noxaypacnaaa 10 — 20 mer. J[MOKCHHBI OTIIMYa-
IOTCSl BBICOKOM TEpPMHUYECKOW CTaOMIbHOCTHhIO. OHM paziararoTcs
JIMIIB IPY HarpeBaHuy Beie 750°,

OHu crnocoOHbI K Onoakkymysanuu. [lonagas B opranusm yeno-
BEKa, TMOKCHHBI HAKAIUIMBAIOTCSA B HEM, TaK KaK HE Pa3JIararoTcs U HE
BBIBOJISITCSI U3 OPTaHU3MA.

N3BeCTHO, YTO BO BpeMs BOCHHBIX JEHCTBUN BO BreTHame BOO-
pyxenHbie cuibl CIIIA akTHBHO MPUMEHSUIM B YHCIIE JPYTUX BHUJIOB
XUMHUYECKOT0 Opyxusi repounuy «OpaHx 3HUIHKMEHT», KOTOPBIN CO-
JepKaj JUOKCUH. DTOT NpenapaT BbI3bIBAII HCKYCCTBEHHBIN JINCTONA/
B JOKYHIJISIX, JIMIIABIINKA BbETHAMCKHX MAPTU3aH UX €CTECTBEHHOTO U
IJIABHOTO YOEXKHIIIA.
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Bo3delicmeue QUOKCUHOB8 Ha 4YesioeeKka u buomy

B opranusm yenoBeka 98% NMOKCHUHOB MOMNAJAET C MUIIEH U BO-
1oH, a ocTaibHble 2% — C BO3AYXOM M MbUIbIO. JIMOKCHHBI LIUPKYIIHU-
PYIOT B KPOBH, OTKJIAJbIBAACH B )KUPOBOM TKAHU M JIUIHIAX BCEX KIe-
TOK OopraHuszma. Uepes IUIAlEHTy U C TPYyAHBIM MOJIOKOM OHM TEepe-
JAIOTCS IOy U PEOCHKY.

JIMOKCUHBI — 3TO TJ00albHBIE IKOTOKCHUKAHTHI, OO0 aI0IIue
MOIIHBIM MYTAareHHbIM, WMMYHOJIEIPECCAHTHBIM, KaHIIEPOTCHHBIM,
TEPAaTOTCHHbIM M SMOPUOTOKCHYECKUM JeiicTBHeM. OHU omnacHee
dbochopopraHuuecKuXx M HEPBHO-MAPATUTUUYECKUX OOEBBIX OTpaB-
JSOIMX BenlecTB. PacueTHas cpelHssi cMepTenbHas 103a THOKCHHA
JUISl 4eJIOBEKa MPU OJHOKPATHOM IMOCTYIJICHUH B OPTaHU3M COCTaBJIS-
eT 70 MKr Ha 1 Kr mMacchl Tena, YTO CYIIECTBEHHO MEHBIIIE aHAJIOT Y-
HOTO TOKa3aTessl JJIS HEKOTOPBIX OOEBBIX OTPABISIONIMX BEIIECTB,
HalpuMep 30MaHa, 3apuHa W TaOyHa. [IpuunMHa HCKIIOYUTEIHLHON
TOKCUYHOCTH JUOKCHUHOB — CIIOCOOHOCTh 3TUX BEIIECTB yAUBUTEIIHHO
TOYHO BITMCHIBATHCSI B PELENTOPHI KUBBIX OPTraHU3MOB U MOAABIATH
WM U3MEHSITh UX Xu3HeHHble QyHKuMH. [IlepBoe ocTpoe oTpaBieHue
JTHOKCUHOM OBLIIO OTMEUEHO Ipu aBapuu B 1957 roxy.

Eme 6omnpiiie, yeM oCTpoil TOKCUYHOCTBIO, TUOKCHHBI OTJIMYAIOT-
Csl BO3JCHCTBUEM MaslbIX 1103 (MUHHUMAJIBHO JACHCTBYIOIIAS J103a CO-
CTaBJsieT | MKI/KT) U OUY€Hb BBICOKON OMOJIOTMYECKON aKTUBHOCTHIO.
[lormamast B opraHu3M, JUOKCUHBI MOJABISIOT UMMYHHYKO CHUCTEMY,
HapyIIalT MPOIECCHI AEICHUS KIETOK, OBICTPO pa3pylliatoT FTOPMOHBI,
BUTAMHHBI, JIEKAPCTBA, BTOPTratOTCS B pabOTy SHIAOKPUHHBIX JKelie3 U
B TO K€ BPEMSI AKTUBUPYIOT MYTareHbl, KAHIEPOIE€Hbl 1 HEUPOTOKCH-
YECKHE SJIbl, a TaK)XKe IPEBPAIAlOT B BBICOKOTOKCHYHBIE MHOTHE
Oe3omacHble coenUHEeHUs. Ha KJIeTOYHOM ypOBHE JIEUCTBUE JTHOKCH-
HOB MO>XHO CPaBHUTH C MOCJIEACTBUSIMU PATAALMOHHOIO U3ITYUYEHHUS.
JIMOKCUHBI TIPOBOIMPYIOT PA3BUTHE OHKOJOTHMYECKHUX 3a00JICBaHUM,
MOpaXaroT MEYEHb, PA3APAKAOT KOXKY, PE3KO 3aMEIISIOT MOJIOBOE
CO3pPEBaHUE, YTO HEPEJIKO MPUBOAUT K Oecruionnio. CUMITOMBI XpoO-
HUYECKOTO OTPABJICHUS MaJbIMU JI03aMU JTUOKCUHOB: Pa3/ipa’KUTEIIb-
HOCTb, CJ1a00CThb, ajieprus, aBUTAMUHO3bI, CHH)KEHUE UMMYHUTETA U
yYMEHBIIIEHHE pab0TOCITOCOOHOCTH.
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JIMOKCUHBI — TOTaJbHBIA $AJI, TTOCKOJIBKY JaX€ B OTHOCHUTEIBHO
MaJIbIX KOHIIEHTPAIMAX OH MOpa)kaeT MPAKTUYECKU BCE (POPMBI KH-
BOM MaTepuu — OT OaKTEPHMl JO TEIIOKPOBHBIX. TOKCUYHOCTH JAHOK-
CMHAa B Clly4ae MPOCTEHIIMX OpraHu3MoB OOYyCJIOBJI€Ha, IIO-
BUJINMOMY, HapylIeHUEM (PYyHKIIUNA METALUIO()EPMEHTOB, C KOTOPBIMHU
OH 00pa3zyeT MPOYHbIE CBS3HU. 3HAYUTEIIHHO CJIOKHEE MPOUCXOIUT TO0-
paK€HUE JUOKCUHOM BBICIIMX OPraHU3MOB.

Hanpumep, B opranusme TEIMIOKPOBHBIX JUOKCUH MEPBOHAYATIb-
HO TIOMAJIa€T B JKUPOBBIE TKAHU, a 3aTE€M IIepepaclpeiesIIeTCs, HaKar-
JMBAsICh MPEUMYIIIECTBEHHO B MEUCHH, 3aTEM B TUMYCE U JIPYTHX Op-
raHax.

Hago oTMeTHTh, YTO TUOKCHUH MOKET BBI3bIBATh CHEIU(PUYECCKHUE
3a00sieBaHusl. Y BBICOKOUYBCTBUTEIBHBIX O0COOEH MPOUCXOJUT MPEXKIC
BCEro 3a00JI€BaHNE KOXKHU — X10pakHe (MOpaKEeHUE CAJIbHBIX KeJe3, COo-
MIPOBOXKIAIOIIIEECs JEpMAaTUTaMU U 00pa30BaHUEM JIOJTO HE 3aKHBalO-
IUX $3B), PUYEM Y JIIOJICH XJIOPAKHE MOXKET MPOSIBISTHCS CHOBA U
CHOBA JIayK€ 4Yepe3 MHOTHE rojibl Tociie uznedeHus. bosee cuibHOE T10-
paXEHHE TUOKCUHOM MPHUBOAUT K HAPYIIEHUI0 0OMEHa MOp(PUPHUHOB —
BaKHBIX MPEAIIECTBEHHUKOB T'€MOTJI00MHA U MPOCTETUYECKUX TPYMI
UTOXPOMOB. [lopghupus — Tak Ha3bIBaETCA JAaHHOE 3a00JIeBaHUE — MPO-
SIBJISIETCS B MTOBBIIICHHOW (POTOUYBCTBUTEIHHOCTH KOKH: OHA CTAHOBUT-
Csl XpYTKOH, MOKPHIBAETCS MHOTOYUCIICHHBIMU MUKPOITY3bIPbKAMH.

B Guocdepe TUOKCHUH OBICTPO MOTIIOMIAETCS PACTEHUAMU, COPOU-
pyeTcs MOYBOM W PA3JIMYHBIMU MaTEpUajaMH, TJIE€ MPAKTUYECKU HE
U3MEHSIETCA O/ BIUSHUEM (U3NUYECKUX, XUMUYECKUX U OUOJOTHYe-
ckux (hakTopoB cpenbl. braromapsi crnocoOHOCTH K 0Opa3oBaHUIO
KOMIUIEKCOB, OH IIPOYHO CBSI3BIBAETCA C OPraHUYECKUMU BEIIECTBAMHU
MOYBBI, KYNMUPYETCS B OCTATKaX IMOTHMOIINX MOYBEHHBIX MHUKpPOOpPTa-
HU3MOB M OMEPTBEBIIMX YacTsAxX pacteHuid. [lepuon nonypacnaga au-
OKcHHa B mpupoje nperbimaeT 10 mer. Takum 00pa3zoM, pazIuyHbIC
OOBEKTHI OKPYXKAIOIIEH Cpe/bl SBISIOTCS HAJEKHBIMU XPaHWIUIIIAMU
sToro saa. Ilomajgas B moYBY, AMOKCUH TOIVIOIIAETCS PACTCHUSIMU
(0COOEHHO MOJI3EMHOM YacThi0), TOYBEHHOUW (payHOH, Yepe3 KOTOPYIO
nepeaeTcs Mo 1enyu MUTaHus NTUIlaM U )KUBOTHBIM. BhIHECEHHBIN U3
MOYB BO3AYIIHBIMA U BOJIHBIMHM IMOTOKAMH B aKBATOPUH, JTUOKCUH Ye-
pe3 300IUIaHKTOH, PAYKOB U PHIO TakKe MOMaAaeT K NTUIAM U MIIEKO-
MUTAIKUM. THBIMHU CJIOBaMU, C pACTUTEIIbHOM, MSICHOU, MOJIOYHOU U
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PBIOHOM TTPOAYKIIMEH, MTOTYYECHHON ¢ 3apa’keHHON TePPUTOPHUH, THOK-
CHH TaK WIM MHAYE TOIMAJAET HA CTOJ K YEJIOBEKY.

Teepdbie 6bimoeblie omxodbl (TBO), ux cocmas.
CnocobkI cbopa u ymunuszayuu

CocraB 1 00beM OBITOBBIX OTXOJ0B UPE3BBIYAMHO Pa3HOOOPA3HBI
U 3aBUCAT HE TOJBKO OT CTPAaHbl U MECTHOCTH, HO U OT BPEMEHU T0JIa
U MHOTHUX JOpyrux (akTtopoB. bymMara u KapToOH COCTaBISAIOT Haubosee
3HaunTeNbHy0 YacTh THO (110 40% B pa3BuThIX cTpanax). Bropas mo
BEJIMUMHE KaTeropusi B Poccum — 310 Tak Ha3bIBa€Mble OPraHUYECKHUE,
B T.Y. IHUILEBBIE OTXOJbI; METALI, IJIACTHK, CTEKJIO COCTABISAIOT 7 —
9% ot obmero konuuectBa 0TX00B. [IpuMepHo no 4% mnpuxonurcs
Ha JIEpEeBO, TEKCTUIIb, PE3UHY U T.JI. KONM4YeCTBO MyHUIIUTTAIBHBIX OT-
xo/10B B Poccun yBenmumBaercs, a UX COCTaB, OCOOCHHO B KPYITHBIX
ropojaax, npubnuxaercsa k cocray ThO B 3anmagHbIX CTpaHax ¢ OTHO-
CUTEJIBHO OOJIBIION J1071€i OYMa)KHBIX OTXOJOB M TUIACTHKA.

B nHacTosimee Bpemsi B pa3BUTHIX CTpaHax MPOU3BOAUTCA OT | 110
3 Kr OBITOBBIX OTXOJIOB Ha AYIIlYy HACEJCHUS B JI€Hb, UTO COCTABJISET
JECSITKU U COTHH MUJUIMOHOB TOHH B roj, npudeM B CIIIA 3to xonwm-
yecTBO yBeanuuBaeTca Ha 10% kaxabie 10 Jer.

CoctaB TBO ceiiuac pe3ko YyCHOXHSETCs, BKIO4Yasi B ceOsl Bce
O0JbIIIee KOJTUYECTBO AKOJIOTUUECKU OMAaCHBIX KOMIIOHEHTOB.

COop 0TX0MOB SIBIISIETCA HamOoJiee JOPOTOCTOSIIMM KOMITOHECH-
TOM BCEro mpoiiecca yrunuzanuu. [loaTomy npaBuiibHasi opraHu3anus
cOopa 0TXO0JI0B MOKET COKOHOMHUTDH 3HAUUTEIIHLHBIE CPEJICTBA.

B MHOTOKBAapTHpHBIX JOMax MHPEAYCMOTPEHBI MYCOPOIPOBO/IHI,
Ha yJMIAaxX YCTAaHABIMBAIOTCI MYCOPHBIE KOHTEWHEpPHI. Pa3znenenue
Mycopa o KaTeropusiM (Oymara, TIacTHK, METajll, CTEKJIO, pacTH-
TEJIbHBIE OTXOJbI, AEPEBAHHBIE OTXOHbI (JUCThs, TpaBa, BETKH), IO-
KPBIIIKH, JPYTUE PE3UHOBBIE OTXO/IbI, KOXKA, MUIIEBBIE OTXObI, HEOP-
raHvka (KaMHH, KE€paMHKa), MEJIKWE MaTepualibl, TEKCTUJIb, CTPOU-
TEJIbHBIH MYyCOp, ONAcHbIE OBITOBBIE OTXOJbl (PacTBOPUTENH,
SITOXMMUKATBI), BEIU, BHIOPOIICHHBIC IEIUKOM (XOJIOAMIBHUKH, TE-
JIEBU30PHI), OCTATOUYHBIC MaTepuaibl (307a, Wil), MO3BOJIMIO OBl OCY-
HIECTBIATH OoJsiee 3PHEKTUBHYIO YTUIU3AIUIO OTXOI0B.

Cy1miecTByeT HECKOJIBLKO METO0B yTuian3anuu ThO:
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Bropuunasi nepepadorka.

JloBoIbHO MHOTHE KOMIOHEHTHI THO MOTYT OBITH TIEpEpa0OTaHbI
B [1OJIE3HBIE TPOITYKTHI.

bymasicnvie omxoovl pa3nUuHOro TUIMA YK€ MHOTHE JI€CSTHUICTHUS
OPUMEHSAIOT HapsAgy ¢ OOBIYHOM LIEJUTI0JIO30M JUIsi W3TOTOBIICHUS
MYJIBITBI — CHIPbSI 1711 OyMar.

N3 cMmemaHHbIX WIM HU3KOKAYECTBEHHBIX OyMa)KHBIX OTXOJIOB
W3rOTaBIIMBAIOT TyaJIETHYI0, 00epTOUHY0 Oymary u kapTtoH. K coxa-
nenuto, B Poccun ToOnbKO B HEOOJBIIMX MaciiTabax MPUCYTCTBYET
TEXHOJIOTHS TIPOU3BOJICTBA BHICOKOKAYECTBEHHOM OyMaru u3 BBICOKO-
KA4EeCTBEHHBIX OTX0J0B (00pe3koB Tunorpaduii, MCHOIb30BAHHOU
OyMaru Jijisi KCEpOKCOB U JIa3€PHBIX MPUHTEPOB U JIp.). byMakHbIie OT-
XO0JIbl MOTYT TaK)K€ MCIIOJIb30BaThCSI B CTPOUTEIBCTBE ISl TPOU3BOI-
CTBa TEIJIOU3OJISIIUOHHBIX MATEpPUAIOB U B CEIIBCKOM XO3SIMCTBE —
BMECTO COJIOMBI Ha (hepMax.

Cmexno oObBIYHO TIepepadaThIBAIOT MyTEM HU3MEIbUYEHUS U Tepe-
M1aBk (KeIaTeabHO, 4YTOOBI CTEKJIO OBLUIO OJMHAKOBOTO I[BETA).
CrexnsHHBIN OOM HU3KOTO KadyecTBa MOCIEC M3MEIbYCHUSI UCIONb3Y-
€TCA B KaueCTBE HAIOJIHUTENS ISl CTPOMTENbHBIX MarepuayioB. Bo
MHOTHX POCCHUMCKHX TOPOJaX CYIIECTBYIOT MPEANPUATHUS IO OTMbIBA-
HUIO ¥ TOBTOPHOMY MCIOJIb30BAHUIO CTEKJISTHHOM MOCY/IbI.

CmanvHvle u anomuHuessvle 6AHKU TEPETUIABIISIOTCS C 1EJIbIO TI0-
Jy4YEHHs] COOTBETCTBYIONIETO MeTaiia. [Ipu 3ToM BBIIIIaBKa aatoMU-
HUS U3 OAHOK JIJIsl TPOXJIaJAUTENbHBIX HAMUTKOB TPeOyeT TOIbKO 5% OT
SHEPTUM, HEOOXOIUMOM JIsl U3TOTOBJICHUS TOTO K€ aTIOMUHUS U3 PY-
IIbl, U SBJISIETCS OJHUM W3 HAau0OJIee BHIFOIHBIX BUJIOB «PECANUKIIMHTAY.

[lepepaboTka nracmuxa B 1eIOM — 00JIe€ TOPOTOM M CIOKHBIN
nporecc. M3 HEKOTOPBhIX BUJOB IJIACTUKA MOXKHO IOJYy4YaTh BBICOKO-
KAueCTBEHHBIN IUIACTUK TEX K€ CBOMCTB, Jpyrue (Hampumep, [1BX)
MOTYT OBITh UCIIOJIb30BaHbl TOJBKO KaK CTPOUTEIbHBIE MaTepualibl. B
Poccuu nepepaboTka miacTuka He MPOU3BOAUTCS.

OcHOBHOI mpoOJEMOil B TepepabOTKE BTOPCHIPHS SIBISETCS HE
OTCYTCTBUE TEXHOJOTHM MepepabOTKU, a OTACJIICHHE BTOPCHIPhS OT
OCTAJIBHOTO MYCOpa, a TaKXe pa3JeieHUE Pa3IuYHbIX KOMIIOHEHTOB
BTOpChIphsA. Camas jnoporas U CIO0XKHasi U3 HUX — HU3BIICUCHUE BTOP-
CBIpbsI U3 yKe cpopMHUpOBaBIIETOCsa OOIIEro MOTOKAa OTXOA0B Ha CIie-
AAJIHBIX MPEINPUSITUSX.
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KomnocTupoBaHnue.

KomnoctupoBaHue — 3T0 TEXHOJOTUS NEpPepabOTKU OTXOJI0B, OC-
HOBaHHAs Ha MX €CTECTBEHHOM OuopasziokeHuud. Haunbonee mmpoko
KOMITOCTUPOBAHKE MPUMEHSIETCS )i epepadOTKH OTXO/I0B OpraHuye-
CKOT0, MPEXKIEC BCErO PACTUTEIBLHOIO, MPOUCXOXK/CHHS, TAKUX KaK JIU-
CThSl, BETKH, CKOIIEHHasA TpaBa. CylIECTBYIOT TEXHOJIOIMU KOMIIOCTH-
POBaHUS MUILEBBIX OTXOJIOB, a TaKXke HepazaeneHHoro notoka ThO.

B Poccuu KOMIIOCTUPOBAaHUE C MOMOILIBIO KOMIIOCTHBIX SIM IIPH-
MEHSIETCS HACEJIICHUEM B HWHAWBUIYAJIbHBIX JIOMAaX WJIM Ha CaJOBBIX
y4yacTkaXx. KOHEUHBIM MPOTYKTOM KOMIIOCTUPOBAHUSI SIBJISETCS KOM-
MOCT, KOTOPBIM MOXKET HAUTHU PA3JIMYHOE MPUMEHEHHUE B TOPOJICKOM U
CEJILCKOM XO3SIUCTBE: HA CAJIOBBIX YYacTKaX, B MATOMHUKAX, TEILUIN-
1ax, B JaHIma@THOM YCTpPOMCTBE, JJIsl PEKYJIbTUBALIMHU 3€MEb, T0-
KPBITUSI CBAJIOK U JIp.

KomnoctupoBanue, npuMensieMoe B Poccun Ha Tak Ha3bIBA€MbIX
MEXaHU3UPOBAHHBIX MycOponepepadaThIBAIOIINX 3aBOJIaX, HAIPUMED,
B Cankr-IlerepOypre, npencrasisieT npoiecc coOpakuBaHusi B Ouope-
akTopax Bcero oobema ThO, a He TOJIBKO €ro OpraHuYecKor COCTaB-
asroried. XOoTs XapaKTepPUCTUKU KOHEUHOTO MPOJIYyKTa MOTYT OBITh
3HAYUTEIBHO YJIYYIIEHBI MyTEeM HW3BJICYEHUS] U3 OTXOJOB METAJIOB,
IJIacTUKA U JIp., BCE K€ OH MPEJCTaBIsAET U3 ce0sl JOCTATOYHO Omac-
HBIN IPOAYKT U HAXOJUT OYEHb OrPaHUUYECHHOE MPUMEHECHHUE.

Mycopoc:xkuranue.

Mycopocxuranue — 370 Hauboee CI0KHBIA U «BBICOKOTEXHOJIO-
TUYHBIN» BapUaHT yTUIW3AlUU 0TX0A0B. Cxxuranue TpedyeT npesBa-
putenbHoi o0pabdotku THO. Ilpu paznenennu u3 THO craparorcs
YAQIUTH KPYIHbIE OOBEKThI, METAJUIbl U JIOMOJTHUTEIBHO €r0 U3MENb-
quTh. {71 TOro 4ToOBl YMEHBIIUTH BPEIHBIE BHIOPOCHI M3 OTXOJIOB,
TaKX€ W3BJIEKAIOT OaTapelkd W aKKyMYJSITOPBI, IUIACTUK, JUCTHSL.
Ciknranue HepasJaeJIeCHHOTO IMOTOKA OTXO0JA0B B HACTOsIIEe BpeMsi
CUMTAETCH Ype3BbIYailHO OMacHbIM. TakuMm 00pa3zoM, MyCOPOCKH-
raHUE MOXET ObITh TOJBKO OJIHUM M3 KOMIIOHEHTOB KOMIUIEKCHOM
IPOTPaMMBbl YTHUJIN3AIUU OTXOJIOB.

Cxkuranue mo3BOJISIET NPUMEPHO B 3 pa3a YMEHBIIUTh BEC OTXO-
JIOB, YCTPAHUTh HEKOTOPHIE HEMPUSATHBIE CBOMCTBA: 3aIlaX, BBIJICICHUE
TOKCUYHBIX >KHJIKOCTEH, OAKTEpHil, MPUBJIEKATEILHOCTh ISl MTHUIl U
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I'PBI3YHOB, @ TaKXe IMOJYYUTh JOMOJHUTEIBHYIO SHEPIUI0, KOTOPYIO
MOHO MCIIOJI30BATH JIJIsl TOJIyYEHHUS SJIEKTPUUECTBA WM OTOIICHUS.

Oxonoruueckue nocneactsusi MC3 B OCHOBHOM CBsI3aHBI C 3a-
I'PSI3HEHUEM BO3yXa, B NEPBYKD OYEPEAb — MEIKOAMCIEPCHOW IIbI-
JbI0, OKCUJIAMH CEpbl U a30Ta, pypaHamu U auokcuHaMu. Cepbe3HbIe
poOJeMbl BOBHUKAIOT TAKKE C 3aXOPOHEHUEM 30JIbI OT MYCOPOCKH-
raHusi, Kotopas nmo Becy cocrtanisieT 10 30% OT MCXOAHOIrO BEca OT-
XOJIOB U KOTOpasi B CHJIy CBOMX (PU3UUYECKUX U XUMHYECKUX CBOMCTB
HE MOXXET OBITh 3aXOpOHEHA Ha OOBIYHBIX CBajikax. Jljis Ge30macHoro
3aXOPOHEHUS 30JIbI MIPUMEHSIOTCS CHEIMalIbHBIE XPAHWINIINA C KOH-
TPOJIEM U OYUCTKOM CTOKOB. B Poccun MycopocKuraresibHbIe 3aBO/IbI
CEpPUITHO HE MPOU3BOAATCS.

3axopoHeHue.

B 1950-x rogax BmepBbIE Hayajdyd BHEAPSATHCS TAaK HA3bIBAEMBIC
«CaHUTAPHBIC TOJUTOHBDY, HA KOTOPBIX OTXOAbI KaXKIbIM JI€Hb IEpe-
CBITIAIOTCA TTOYBOM.

CBasika, WM MOJIMTOH IO 3aXOPOHEHUIO OTXOJIOB, MPEACTABISECT
coOOHM CIOKHEHIITYI0 CHCTEMY, TOJPOOHOE HCCIeA0BaHUE KOTOPOM
HA4yajoCh TOJIbKO HEJAABHO. Y4YeHble OOHAPYXWIH YAUBUTEIHHYIO
Benlb: 3a 15 ner 80% opraHM4ecKoro BEIIECTBa, MOMABIIETO HA MOJIH-
I'OH, HE pa3joXuiock. HOrIa ynaBagoch NpoYATATh OTKOTIAHHYIO Ha
cBajike razery 30-nmerHeil 1aBHOCTU. COBpPEMEHHBIE MTOJIUTOHBI 000pY-
JIOBaHbl BCEMM TUIIAMU CUCTEM, UYTOOBI HE JIONMYCTUTh KOHTAKTOB OT-
XOJIOB C OKPYKaIOIIEN Cpeaoi.

[Ipu HEmOCTAaTKE KUCIOPOAa OPraHUYECKUE OTXOIbI MOJIBEPTatOT-
Csl aHa’pOOHOMY OpPOKEHHIO, YTO MPUBOJUT K (POPMUPOBAHUIO CMECHU
METaHa U YIJIEKUCIOro ra3a. B Hempax cBanku Takxke (opmupyercs
BeCbMa TOKCHYHAs XUAKOCTb. OHa JOJKHA COOMpAThCA CUCTEMOM
JIPEHAXKHBIX TPYO M OYMIIATHCS MEpe]] MoNajJaHueM B KaHAIU3alUIO
WJIY TIPUPOIHBIE BOJOEMBI.

bpukerupoBanue.

bpukernpoBanne ThO — cpaBHUTENBHO HOBBIA METOA. Y IJIOTHE-
HUE, MPUCYIIEE FTOMY MPOIECCY, CIOCOOCTBYET YMEHBIICHUIO 3aHU-
MaeMoro oobeMa M, Kak CJI€ACTBHE, MPUBOJUT K IKOHOMHH IIPU Xpa-
HEHHU U TPAHCIIOPTHUPOBKE.
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lMpoMbiIwineHHbIe OoMxo0bI
U nymu ux ucrnoJsib308aHusl

B Poccuu exerogno oOpasyercsi 6osiee 7 MIpA TOHH MPOMBIIII-
JIEHHBIX OTXOJ/IOB, B TOM uuciie 0osiee 3 MJIp]l TOHH OTXO0JI0B TOPHOI0-
ObIBarOIIEl MPOMBINIJIEHHOCTH, COTHH MUJUTMOHOB TOHH IIIJIAKOB H
30J1bI TETUIOBBIX DJIEKTPOCTAHIINN M METAJUTYPTHUECKUX TTPESATPUITHH.

B npoMBIIIIIEHHON SKOJOTUH TEPMUH «OTXOJIbI» OTHOCSAT MPEXIE
BCETO K BEIIECTBaM, HaXOSIIUMCS B TBEepAoi (paze, a oOpazyromiuecs
B IIpoliecce MPOU3BOACTBA U MOTPEOJICHUS KUIKUE U Ta3000pa3HbIC
OTXOJIbI PacCMaTPUBAIOT KaK BPEJHBIE BBIOPOCHI (COPOCHI), 3arpss-
HSIOIIHME BO3yX, BOJY VI ITOYBHI.

[To cocraBy Bce TBepable poMbinuieHHbIE 0TX0abI (TTIO) MoxHO
NOAPA3ACIUTh Ha CIEAYIOIINE TPYTIIIbI:

1) oTx0ABI MeTaLIONEPEPAOATHIBAIOIINX MPOU3BO/ICTB;

2) OTXOJIbl METAJUTyPTUUECKUX IMPOU3BOJCTBEHHBIX MOApa3eie-
HUM;

3) OTXOJIbI CTEKOIBHBIX U KEPAMUYIECKHUX MTPOU3BOJICTB;

4) 0TXOZIbI MPH MPOU3BOJCTBE MOJUMEPHBIX MaTEPHATIOB CHHTE-
TUYECKOW XUMHH (B TOM YHUCJE OTXOJbl PE3WHBI U PE3MHOTEXHHUYE-
CKUX U3JICIUi);

5) 0TXO/BI U3 IPUPOIHBIX MOJUMEPHBIX MAaTEPHATIOB (JIPEBECUHBI,
KapTOHa, IEJUTIOJI03HO-OYMa)KHBIE OTXOJbI, OTXOJbl (pubpouHa, Ka-
3€MHa, KOJIJIareHa);

6) OTXOJbI OTOMUTEIBHBIX CUCTEM;

7) BOJIOKHUCTBIE OTXO/bI;

8) palMOAKTUBHBIE OTXO/IBI.

[IpompbilsieHHbIE OTXOJBI MO CIIOCO0Y MCIOJIb30BaHUS (yTHUIU3a-
1MW) ACJSITCS HA 3 TPYIIIBI:

1) oTX0/ABI, KOTOpBIE CKIAAUPYIOTCA HAa CBajKaX, CKUTAIOTCS Ha
OTKPBITHIX TIIOIMIAJIKaX, COpAachIBAIOTCS B BOJOEMBI, TEM CaMbIM 3a-
IPS3HSAS] OKPYIKAIOIIYIO CPENly, a TAaK:Ke 3aXOPOHEHHBIE;

2) 0TX0/Ibl, KOTOPbIE TPUMEHSIIOT B HAPOJHOM XO3SHCTBE;

3) OTXOIBI, KOTOpPHIC MCIOJIB3YIOTCSI Ha CamMOM MPEINPHUSTHH.
Tak, Ha JIlHENpOA3Eep)KUHCKOM KOKCOXMMHYECKOM 3aBOJE Ha OCHOBE
OTXOJI0B HEPTENPOTYKTOB U KOKCA HAJIAXKEHO MPOU3BOJICTBO OCH3MHA.
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B cBs3u ¢ HETOCTATOYHBIM KOJWYECTBOM IOJMIOHOB JIJIA CKJIa-
JTUPOBAHUSL U 3aXOPOHEHHMS MPOMBIIIJIEHHBIX OTXOJO0B IIUPOKO pac-
MPOCTPAaHEHA IMPAKTHUKA pa3MEIICHUsS WX Ha HECAHKIIMOHUPOBAHHBIX
CBAJIKAX.

Bwmecrte ¢ Tem, uCnoab30BaHNE KPYMHOTOHHAXKHBIX MPOMBIIIICH-
HBIX OTXOJI0B BO3MOHO JJIs

— PEKYJbTUBALIMU JaHAMA()TOB, TJIAHUPOBKU TEPPUTOPUM, OT-
CBIIIKK JIOPOT, 1amM0 (CKaJbHBIE TIOPO/Ibl, TPABUIA, IIECOK U AP.);

— MIPUMEHEHHUS B TPOU3BOACTBE CTPOUTEIBHBIX MaTEPUAIIOB (MycC-
Tasi TOpHAasi MOPOJIA, TAJICUHHK, TJIMHBI, 30Ja U nutaku TOC u meran-
Jypruu;

— BTOPUYHOI'O UCIIOJBb30BaHUSI B KAaue€CTBE MCXOJHOTO CHIPbS
(4epHBIN U IIBETHOU METAJIIIOJIOM);

— UCTIOJIb30BAHUSI B CEJIHLCKOM XO3SICTBE ISl YIOOpPEHUS U Me-
auopanuu (MapTeHOBCKHKE Iiaku, 301a TOC, 0TX0/1bl IIEMEHTHBIX 3a-
BOJIOB, JIOMEHHBIE, KOHBEPTOPHBIE U AJIEKTPOCTAJICIUIABUIIbHBIC IILIA-
KH);

— UCIIOJIb30BaHMS B KAYECTBE TOILIMBA B MPOMBIILICHHOCTU U ObI-
Ty (OTXOIbI JECHON MU AepeBOOOpadATHIBAIOIICH MPOMBIIIJIEHHOCTH,
HEKOTOPBIE OTXO/Ibl CEJIbCKOTO XO35MCTBA).

[IpoMBIIUIEHHBIE OTXO/bI TAKXKE YCIOBHO Pa3ACisIOTCS Ha YEThI-
pe KJacca, KaXxJIblii U3 KOTOPBIX XapaKTEPU3YEeT UX C TOYKH 3PEHUS
MOTEHIIMAIBbHON OMAaCHOCTU JJIsl YEJIOBEKA, )KUBOTHOTO U PACTUTEIIb-
HOTO MHUpa B 1eJoM. OMacHOCTh OTXOJIOB YOBIBACT C YBEIHMYCHUEM
MOPSIIKOBOTO HOMEpa KJacca.

I knacc onacmocmu: OTXOAbl TaJbBAaHUYECKUX TPOU3BO/ICTB,
PTYTh, XJIOPOPTaHUKA, IIECTUBAJICHTHBIN XPOM U JIp.

Il knacc onacnocmu: KyOOBBIE OCTaTKU, HEPTEMPOAYKTHI, MbIIIIb-
SK, CEpHasi KUCJIOTa U JIp.

111 knacc onachocmu. HedTEIUIaAMBbI, MEb, CBUHEII, IIUHK U JIP.

IV knacc onachocmu. Npoyue MPOMBIINUICHHBIE OTXOJbI, MpPE-
CTaBJISIIOIIIME HE3HAYUTEIBHYIO YKOJOTUUYECKYIO YTPO3Y.

Cnocobbl ymunu3sayuu moKCU4YHbIX 0mxodoe

B Poccuun nakorieno 6osee 1,1 Mipa TOHH TOKCHUYHBIX, SKOJIO-
IMYECKU OIMACHBIX OTXOAOB, KOTOPBIE XPAHATCS B MPUHALICKAIIUX
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OPEANPUATUSAM XPAHWINILAX, HAKOMUTENSIX, HA CKJIaJaX, MOTUJIbHH-
Kax, Ha MOJINTOHAX, CBAJIKAX U JPYTUX 00BEKTaxX.

1. CriocoObl yTHIIM3aIlMd TOKCUYHBIX OTXOOB:

Hawnbosnee nepcreKTUBHBIM CUMTACTCS TEPMUUECKUM CIIOCOO yTH-
JU3alid TOKCUYHBIX OTXOJ0B. MeETo/bl BBICOKOTEMIEpPATypHOUl 00-
pabOTKM TO3BOJISIOT BOCCTAHABIMBATH AKTUBHUPOBAHHBIN YTOJIb, W3-
BECTh, COAY U IPYTUE MPOAYKTHI.

2. bonee mupokne BO3MOKHOCTH y TEXHOJIOTHYECKON CXEMBI, B
KOTOPOU MPEAYCMOTPEHO COBMECTHOE TEPMHUYECKOE 00E3BPEKUBAHUE
BO BpAILlAIONIUXCA MeYaxX TBEPABIX U KUIKUX O0TX0A0B. Tak, Ha Moc-
KOBCKOM 3aBojie «Kayuyk» pabotaeT urtaibsiHCKas ycraHoBka «Ilu-
pOMaK» ISl COKUTaHUS TOKCUYHBIX OTXOJI0B PE3UHBI.

3. buoaerpananus (pa3aokeHHe C MOMOIIbI0 MUKPOOPTaHU3MOB).
[lepeioBbie TEXHOJIOTUU MO3BOJSIIOT MPEBPATUTH OTXOJbI arpomnpo-
MBIIJICHHOTO MPOU3BOJICTBA B YJIOOPEHUS U JPYTUE IIEHHBIE MPOIYK-
THI.

4. Hanbonee aemeBblid cioco0 M30aBUTHCS OT CBOMX TOKCHUYHBIX
OTXOJ0B — ATO IKCHOPT B pa3BUBaroIIuecs cTpanbl. Ecou nepepadot-
Ka XMMH4YECKHX 0TX010B B EBpomie crout ot 160 1o 200 nosmapos 3a
TOHHY, TO 3KcHOpT B APpuky 1 TOHHBI OTXOA0B 00XOAUTCA OT 2,5 10
40 noJutapos.

Ntak, npakTUUYEeCKH BCE BUILI OTXOJOB COJEPkKAT MOJIE3HBIC BE-
mecrBa. Kak mucan /.M. MenneneeB, «rinaBHOM LENBIO MPOTPECCUB-
HOM TEXHOJIOTMH SIBIISIETCS HAXOXKJEHHE Crocoba MpOU3BOJICTBA IO-
JIE3HOTO U3 OTOPOCOB». BMecTe ¢ TeMm, HOBBIA MOAXOJ K Pa3BUTHUIO
MPOU3BOJICTBA MOJYYWJI Ha3BaHUE «OE30TXOJHASI TEXHOJIOTHUSD — 3TO
opraHu3alusi IPOMBIIIUICHHOTO MPOU3BOJICTBA, MPUOIMKAIOIIETOCs K
OMOTeOXHMHYECKOMY KPYTOBOPOTY BEILIECTB B dKOCHUCTEMaxX. TepMuH
o1 TIpeqyioxkeH akagemukoM H.H. CeMeHOBBIM, a OCHOBHbBIEC MPUH-
IUIIBI 1 KOHKPETHBIE METO/IbI pealiu3alii 0€30TXOAHBIX TEXHOJIOTUI
pa3paboran akaaemuk WM.B. IlerpsinoB-CokosioB. be3oTxoaHas TexHO-
JIOTHSI OCHOBAaHA Ha TOJHOM KOMIUIEKCHOM HCIOJIb30BAaHUU ChIPHS,
U3BJIEKAEMOT0 YEJIOBEKOM M3 Mpupoabl. OHa OJKHA MCKII0YaTh 00-
pa3oBaHUE T'YOUTEIBHBIX, YYXKIBIX IpUpoe 0TX0A0B. KoHeuHo, 1moJ-
HOCTBIO O€30TXOJIHOE MPOU3BOJACTBO — OTO HJEal, HO OOIIECTBO
JOJKHO CTPEMUTHCS K HEMY.
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Bonpocbl K cemunHapy Ne 1 «kXumnyeckume 3arpsaasHeHuUs
BO34YLUHON cpeabl»

1. Ilepeuncnure OCHOBHBIE IEPBUYHBIE 3aTPSA3ZHUTENM BO3LYIITHON
Cpelibl U 0OXapaKTEPU3yHTE UCTOYHUKH UX TTOCTYIUICHUS B aTMochepy.

2. ITeuib, a3pozonu (B3BecH). ICTOUHUKU MOCTYIUICHUS, BIUSHUE
Ha OHOTY.

3. Tsbxenbie MeTaibl B aTMoc(epe, X BIUSHHUE HA YeTIOBEKa.

4. YrapHbld M YIJIEKUCIIBIA Ta3bl — 3arpsa3HUTENN Bo3ayxa. Mc-
TOYHUKHU MOCTYIUICHUS, BIUSIHUE HA OUOTY.

5. Uctounuku nocrymienus SO, B aTMoc(epy U €ro BO3JEUCT-
BHE Ha OMOTY.

6. Uctounuku nocryrenus (NO), 1 UX BIUsSHUE HA OUOTY.

7. YTO SBIIETCS BTOPUYHBIMU 3arps3HUTEIISIMU BO3AYLIHOW Cpe-
11?7 OXapakTEepU3yrTeE UX.

8. Mexanu3m oOpa3oBaHus, BIUSIHUE HA OUOTY.

9. Kucnotueie ocajnku. MCTOYHUKM TOCTYIUICHUS, BJIUSHUE Ha
ouoTy.

10. Cmoru. x BnvsiHUE HA YETTOBEKA.

11. OcHOBHBIE 3arpsSI3HUTENHN BO31yXa B IOMELICHHH.

12. CtpaTerun OOpbOBI C 3arpsA3HUTEIISIMA BO3JyXa B IMOMeEIIe-
HUH.

13. 3arpsizHeHue BO3MyIIHON cpeasl B SpociiaBckoil oOsactw,
Mepbl OOPHOBI.

Jlntepartypa

1. Opnos, B.}O. Xumuyeckre OCHOBBI 3KOJIOTHU: yueO. mocoOue
/ B.IO. Opnos, B.H. Ka3un, A.Jl. Kotos. — Apocnapis, SApl'Y, 1998.

2. T'ycakoBa, H.B. Xumwms oxpyxaromieir cpeasl / H.B. I'yca-
koBa. — Cepus «Bpiciiee oOpazoBanue». — PoctoB H/J[: DeHHKC,
2004.

3. Opnos, J.C. Dkonorusa u oxpana 6uocdepsl Mpu XUMUIECKOM
3arpsAi3HEHUU: yued. mocoOue NJig XUM., XUM.-T€XHOJL., U OUOJ. CHell.
By30B / JI.C. Opnos, JILK. CagoBuukoBa, W.H.Jlo3aHoBckas. — M.:
Bricmas mxoia, 2002.

4. byropuna, M.B. MHxxeHepHas 3K0JI0TUsA U 3KOJIOTHYECKUN Me-
HepkmeHT / M.B. Bytopuna, I1.B. Bopo6ses, A.Il. JImutpuena u np.
// mon pen. H.U. Banosa, .M. ®anuna. — M.: Jloroc, 2002.
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5. Heben, b. Hayka 00 okpyskarolieit cpenie: Kak yCTpOeH MHD: B
2 1./ b. Heben. — M.: Mup, 1993.

Bonpocobl kK cemunHapy Ne 2 «[lectnumabl u ux BnusaHne
Ha OKpYy>XallLlyLo cpeany»

1. Yto Takoe nectunuabl? Knaccudukamus NeCTUITMIOB.

2. UHCcekTHIMABI, UX KiIacCH(pUKaITusI.

3. IlepcucTeHTHOCTh, OMOAKKYMYJISIUS U OMOKOHIICHTPUPOBAHHE
XJIOPOPTraHUYECKUX MECTULIUIOB.

4. 1T, ero ucropwus.

5. MexaHu3Mbl I€UCTBUS TIECTUITMIOB HA YEJIOBEKa U OUOTY.

6. IIpoOsieMbl TPUMEHEHHUSI CHUHTETUYECKHX JIeTKOpasjiaraeMbIX
TIECTULM]IOB.

7. buosornueckrue MeToAbl OOpbObI C HACEKOMBIMU U APYTUMU
BPEIUTEISIMU.

Ilntepartypa

1. Opnos, B.}O. Xumuyeckre OCHOBBI 3KOJIOTUU: yueh. mocoOue
/ B.IO. Opnos, B.H. Ka3un, A.Jl. Kotos. — SApocnapis, SApl'Y, 1998.

2. Opnos, JI.C. Dkonorust u oxpana 6uochepsl Mpu XUMUYECKOM
3arps3HEHUU: yued. mocoOue Mg XUM., XUM.-TEXHOJ., U OUOJ. CHEll.
By30B / JI.C. Opnos, JILK. CagoBuukoBa, WM.H.Jlo3aHoBckas. — M.:
Bricmas mxoia, 2002.

3. Actadnena, JI.C. Dxonoruueckas XUMus: Y4eOHUK JJIsi CTY/I.
cpen. npod. yueb. 3aBenenuit /JI.C. ActadbeBa. — M.: Akanemus,
2006.

4. HeGen, b. Hayka 00 okpy:xatolieii cpeie: Kak yCTPOeH MUp: B
2 1./ b. Heben. — M.: Mup, 1993.

5. JlyxkoB, E.A. KnauHuueckass TOKCHUKOJIOTHS: y4ue0. mocoOwue
/ E.A. JIyxkoB. — M.: Menununa, 1982.

6. Cunopenko, E.H. OtpaBnenue necruniuaamu / E.H. CunopeH-
k0. — Kues, Bumia mkomna, 1978.

7. Cemepnoii, B.II. Canurapnas ruapobuosiorusi: yued. nmocodue
/ B.I1. CemepHoii. — Apocaais: Apl'Y, 2001.

8. OcraroyHoe cojiepaHW€ MECTUIUIOB B MPOIYKTAaX MUTAHUS
/ nox pen. A.W. llltenGepra. — M.: Menununa, 1973.
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Bonpocbl kK cemmnHapy N2 3 « TOKCUKaHTbI NULWKU»

1. Xumuueckure 3arpa3HUTENN MU HEOPTAHUYECKOW MPUPOIBI.

2. XAMUYECKHE 3arPSI3HUTEIN MU OPraHUYECKON ITPUPO/IBI.

3. SlnoBuTHIE BEIECTBA TPUPOJIHOTO TPOUCXOKICHUS.

4. ITumeBsie no6aBku. Mx 0003HaueHus U KilaccuUKaIus.

5. 3aBUCUMOCTh TOKCUYECKHUX CBOMCTB OPTraHUYECKHUX COEIMHE-
HUW OT XUMHYECKOTO COCTAaBAa U CTPOCHUHL.

Ilntepartypa

1. Opnog, B.}O. Xumudeckre OCHOBBI SKOJIOTHU: yueO. mocodue
/ B.1O. Opinos, B.H. Kazun, A.Jl. Kotos. — Apocnasis, SApl'Y, 1998.

2. Ditxnep, B. SAnw1 B Hamel nuiie / B. Diixaep. — M.: Mup, 1993.

3. Tyrenbsin, B.A. Muxotokcunbl / B.A. TyrenbsH, JI.M. Kpas-
yeHko. — M.: Meaununa, 1985.

4. I'ony6eB, B.H. IuiieBbie 1 OMOJIOrMYECKH aKTUBHBIC JOOABKU:
yue0. 11 By3oB / B.H. I'ony6eB. — M.: Akanemus, 2003.

5.Jrvok, O. KoHcepBaHTBI B NHUIIEBOW MNPOMBIIIJIEHHOCTH
/ 3. JIrok, M. SAup. — CII6.: I'mopa, 1998.

6. Opemenko, A.B. O nuieBsix 100aBKax U MPOAYKTax MUTAHUS
/ A.B. Opemienko, A.B. bepectensb. — M.: IluiieBas HpPOMBIIUICH-
HOCTb. — 1996. — Ne 96. — C. 4.

7. CkypkuH, MU.M. Bce o mnume ¢ TOYKM 3pEeHUS XHUMHUKA
/ .M. Cxypxkun, A.Il. HeuaeB. — M.: 3nanue, 1986.

8. Maptununk, A.H. ®u3nonoruss nuTaHusi, CAaHUTAPUS U TUTHE-

Ha: y4e0. mocobue s cTyaeHToB By3oB / A.H. Maptunumk. — M.,
2000.

Bonpochl kK cemuHapy Ne 4 «bbiTOBbIE,
NPOMbILWSIEHHbIE U TOKCUYHbIE OTXOAbI»

1. JInOoKCHHBI — TJI00abHBIE YKOTOKCUKAHTHI. MICTOUHUKHU UX T1O-
CTYyILICHUs B Onocdepy.

2. BozaeiicTBue TMOKCHMHOB Ha YeJIOBEKa U OUOTY.

3. Tepasie ObiTOBBIE 0TXOABI (THO), UX cocTas.

4. Cnnoco6n1 coopa u yrunuzanuu ThO.

5. Kakas cxema cbopa u nepepabotkun ThHO siBnsercs nanbosee
NEPCIIEKTUBHOM U MOYEMY?

6. [IpoMBIIIITIEHHBIE OTXOABI K MYTH UX UCIIOJIb30BAHUS.
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7. CrocoOBbI YTWIN3alIWU TOKCHUYHBIX ITPOMBIIIJICHHBIX OTXOJO0B.

Ilntepartypa

1. Maptunuuk, A.H. DKosorus, okpy:aromiasi CpeJia U 4eJIOBEK:
y4e0. mocooue st By30B / A.H. Maptunuuk. — M.: Arentctso ®aup,
1998.

2. Mazyp, N.N. Kypc wumxkenepnoi osxonoruu /W.W. Mazyp,
O.U. MongaBaHoB. — M.: Briciiag mikouna, 1999.

3. MsikoB, M.U. TBepabie ObiTOBbIe 0TXOAbI / M.M. MsiKoOB,
I'.". Anekceees, B.A. Onpmanenkuii. — JI.: Ctpounsaar, 1978.

4. ®@purt, C.C. At Bokpyr Hac / C.C. @put. — M., 2002.

5. Cemepnoit, B.II. Canutapnas rugpoduosiorus: yued. mocoodue
/ B.I1. Cemepnoii. — Spocnasns: Apl'Y, 2001.

6. Tpemaco, M.A. [quokcunsl / M.A. Tpemacos, B.A. HoBukoB
// Betepunapus. — Ne 5. — 2004.

7. YupsiHoB, B. O cCymIecTBYIOIIUX METOJaX O0€3BPEKUBAHMS
TBO / B. YibsinoB // Dxonorudeckuil OromeTeHb «Hucras 3emiis». —
Brnagumup. — Cneussinmyck Ne 1. — 1997.

8. CanoxxuukoBa, I'.I1. 'enepanshas yoopka / I'.I1. CanokHukoBa
// Xumus u xxu3Hb. — Ne 11. — 2003.

9. Dxonorus, oxpaHa MPUPOJbI U IKOJOTHYEcKass 0e30MacHOCTb
/ nox pen. B.W. Jlanunosa-/lanunbsna. — M.: Hayka, 1993.

10. ®enopos, JI.A. JIMOKCHHBI Kak HKOJIOTUYECKAsT OMACHOCTH:
perpocniektrBa u nepcnektussl / JI.A. @enopos. — M.: Hayka, 1993.

11. Pecypcel unTepHeT: www.ecoline.ru

Bonpochl kK cemuHapy Ne 5 «TpaHchopmauusa
KCEeHOOUOTUKOB, 3KONTOrMY€CKUN MOHUTOPUHIY

1. AOnoTudeckre TMpeBpalleHuss TOKCUKAHTOB B OKpPY’KaloIIeH
cpene.

2. Urto Takoe kceHoOuotuku? Kakue peakiuu u pepMeHThl obec-
MeYMBAIOT UX OMOTpaHCchOpMaLIHIO?

3. Kakue depMeHTh 00eCIeYMBAIOT PEAKIIUM OKHUCJICHUS KCEHO-
OnoTuKOB B KieTke? [IpuBenute mpumMepsl.

4. Kakue ¢depMeHTbl y4acTBYIOT B PEaKIMSIX BOCCTAHOBJICHUSA
KCEHOOMOTUKOB B KJICTKE?
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5. KakoBsI mporieccsl aerpaali KCEHOOMOTHKOB B JKMBBIX Op-
ranuzMmax? [IpuBenure npumepsl.

6. Uto Takoe peakuuu koHbloranuu? Kakue depMeHTHl KaTayiu-
3upyroT ux? [IpuBeauTe NpuMepsl.

7. DepMeHTHl KaK 3alllUTHBIE MPUCIIOCOOTEHUs (aHTUOKCHIAHT-
Has 3all1Ta) B a3pOOHBIX U aHA3POOHBIX KIIETKAX.

8. Tokcudukaims B mporeccax ouoTpaHchopmaluy y )KUBOTHBIX
Y PACTCHUMN.

9. Uto Takoe MOHUTOPHUHT OKpy»Karouien cpeapl? OCHOBHBIE TH-
bl MOHUTOPHHTA.

10. Opranmzanust EI'COM (eanHON TOCyJapCTBEHHOW CHUCTEMBI
HKOJIOTMYECKOT0 MOHUTOPHUHIA).

11. Opranuzanusi 3K0JIOTMYECKOTO MOHUTOPHUHTA B SpOCIIaBCKOU
o0nacTu.

Ilntepartypa

1. Opnos, B.}O. Xumuyeckre OCHOBBI 3KOJIOTUU: yueO. mocoOue
/ B.IO. Opnos, B.H. Ka3un, A.Jl. Kotos. — Apocnapis, SApl'Y, 1998.

2. I'omukos, C.H. OOmme MexaHW3MBI TOKCUYECKOIO JEHCTBUS
/ C.H. T'onukoB u np. — M.: Menuiiuna, 1986.

3. OxpaHa oOKpyXXaromieil cpenabl: Y4eOHUK JJIS BY30B / aBTOp-
coctaButenb A.C. CremanoBckux. — M.: FOauTu, 2000.

4. Jkoyiornyeckas OMOXUMUSI: )KUBbIE OPTaHU3Mbl U AHTPOIIOT'€H-
Hoe 3arps3Henue onocdepsl // buonorus B mkose. — 1993, — Ne 3.

5. bormanoBckuit, I'.A. XumMuueckas 3KoJIOTHs: yueOHOe mocoOue
/T.A. bormanosckuii. — M.: MI'VY, 1994.

6. DKOJIOTMYECKUII MOHUTOPUHI: METOJ. YKazaHus / COCT.
B.1O. Opno, H.C. IIIBsipkoBa, A.J[. KoToB. — fpocnasns: AplY,
2004.

7. JIOKnam 0 COCTOSHAM M OXPaHE OKPYKaroIIen cpenbl Apocias-
ckoit oonactu B 2002 r. ['maBHOE yIpaBieHHe MPUPOIHBIX PECYPCOB U
oxpansbl okp. cpeansl MIIP Poccun no fApocnasckoit odnactu, 2003,
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NMpunoxeHus
lNpunoxerue 1

Temb! pechepamos

1. 3arpsizHenust aTMOochEpHOTO BO3/yXa M BOABl XUMUYECKUMU
BEILIECTBAMU HEOPTaHUYECKON TPUPOJIBI.

2. 3arpsi3HEHHUs aTMOC(EpHOro BO3yxa T. 151
MepbI OOPHOBI.

3. OCHOBHBIEC TIEPBUYHBIC 3arPA3HUTEIN BO3AYIIHOM CPEIbl U UX
BIIMSTHUE HA OUOTY.

4. BropuuHble TPOIYKTHI 3arpsi3HEHUS aTMOC(HEpPHOTO BO3IyXa.
Wx xapakTtepucTuKa, BIUSIHUE HA OUOTY.

5. Tspxenble METaJUIBI B OKpYsKarolieil cpeae. Biusinue Ha OUOTY.

6. XMMTOKCUKAHTBI OKPYXAIOIIEN CPeNbl U COCTOSHUE 3JI0POBbS
HACEJICHUS.

7. 3arpsi3HeHHE BO3AYIIHOM cpejabl B SpociaaBckoit 00macTu, Me-

pBI OOPHOBI.

8. [lecTumapl B OKpY’KaroIIeH cpejie, X BIMSHUE Ha YeJloBeKa U
ounoTy.

9. buonorndyeckue MeToabl OOPbOBI C HACEKOMBIMH U JAPYTUMU
BPEIUTEIISIMHU.

10. Macexktunuapl, ux kinaccudukanus. BozaehcTBue Ha 310po-
BbE YEJIOBEKA.

11. XuMTOKCUKAHTBHI MHIIIH.

12. Xumuueckue 3arpsi3HUTENN UL HEOPTaHUYECKOW MPUPO/IBI.

13. Xumuyeckue 3arpa3HUTENN MU OPraHUYeCKON TPUPOIBI.

14. MUKOTOKCUHBI U JIPyTUE€ TOKCUKAHTHI MIPUPOJHOTO MPOUCXO-
KIICHUS.

15. ITumeBbie 1OOABKH.

16. 3aBUCMMOCTh TOKCHYECKHX CBOMCTB OT CTPYKTYpbl XHMHUYE-
CKHUX BEIIECTB.

17. JInokcuHbl, X cBoMCTBa. ICTOUHUKHU TOCTYIUIEHUS B OKPY-
KAKOLIYIO Cpeny.
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18. BiusiHre TMOKCUHOB Ha OHOTY.

19. TBO (tBepapie ObITOBBIE OTXOHbl). MX BiMsiHUE Ha OKpY-
KAFOILYIO Cpeny.

20. Teepapie ObrToBBIE 0TX01bI (THO). CriocoObl cOopa U yTHIH-
3anuu THO.

21. IlpombInIIeHHBIE OTXOBI, KX COCTAB, CIIOCOOBI YTHIIM3AIIHH.

22. CriocoObl YyTHIIM3AIMH TOKCUYHBIX MPOMBIIIJIEHHBIX OTX0/I0B.

23. buorensl, ynoopenusi, 3BTpodUKaIMs BOJJOEMOB.

24. AOGUOTHYECKHE TPEBPAIICHUS XUMTOKCUKAHTOB B OKpYXKalo-
Ieu cpene.

25. KcenoOuotuku. Mexanusmsbl ux OnorpanchopmMaiiuu.

26. buorpacdopmaiirsi XUMTOKCUKAHTOB.

27. CtpykTypa u poiib HuToxpomoB P 450.

28. Toxcudukaius B nporeccax omorpanchopMaliu KCEHOOHO-
THUKOB Y ’KUBOTHBIX U PACTCHUM.

29. AHTHOKCHUJAHTHAS 3aIlluTa B adpOOHBIX U aHAIPOOHBIX KJIET-
Kax.

30. DKOJIOrMYECKHI1 MOHUTOPUHT OKPYKAIOIIEH CPEIBI.

31. Opranmzanuss EI'COM (eauHo#l rocyJapCTBEHHONW CHUCTEMBI
AKOJIOTUYECKOTO MOHUTOPHHIA).

32. OpraHu3anus 3KOJIOrMYeCKOr0 MOHUTOPUHTA B SIpociiaBcKoi
o0nacTu.
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lpunoxeHue 2

Crnoeapb mepMuHos8

AOuoTH4YecKasi cpela — COBOKYIMHOCTh YCIIOBHM HeOpraHuye-
CKOM Cpeibl, BIUSIONIUX HA )KUBbIE OPraHU3MBI.

AOMOTHYECKHE MPOLECChl — IMPOIECChl, MPOTEKAOIINE B aOUO-
TUYECKOM CpEJIE.

AHTPONOreHHAsl AeSATeJbHOCTh — JEATEIbHOCTh YEJOBEKa BO
BCEM €€ MHOT000pa3uu.

AHTPONOTeHHbIH areHT — (QU3NYECKUM, XUMUYECKUM WM JIO-
OO JIpyroi aHTPOIIOTEHHBIM MCTOYHUK BO3JCHCTBHS Ha paccMaTpHu-
BAaEMbIil 00BEKT KMUBOUW UJIU HEKUBOUN MIPUPOJIBI.

AtMocdepa — 3To razoBas obonouka 3eMiau. JlenuTcs Ha Clou:
Tponocepa, crparochepa, mezochepa, Tepmochepa u sk30chepa.
[InoTHOCTH BO3/MyXa MOCTENEHHO YObIBaeT, U aTMochepa 0e3 pe3Kux
TpaHUIl IEPEXOJUT B MEKITAHETHOE TPOCTPAHCTBRO.

Buocdepa — ocobas 06o0uKka MIaHETHI, BKIIOYArOIIas Bce pop-
MBI JKH3HHU.

buora — *1BO€ BEIIECTBO MIAHETHI.

I'mapocdepa — cocraBHas yacth OUOCPEphI, COCTOSIIAS U3 COJIC-
HOM BOJIbI (MOPSI, OKE€aHbl), MPECHON BOJbI (PEKHU, 03€pa, BOJOXPAHHU-
JUIa), TBEPAOM BOABI (CHEKHBIN MMOKPOB, JICTHUKH), & TAKXKE MPOHU-
3aHHOM BOJION WJIW TapaMH BOJbI JIUTOCHEPHl U aTMOCQEPHI.

KuBasi npupoaa — COBOKYIMHOCTb JKUBBIX CUCTEM, BKJIFOYAs 4e-
JIOBEKA, KUBOTHBIX, PACTCHHUS.

/KuBble opraHu3sMbl — KUBbI€ OOBEKTHI (KJICTKH, OPTraHU3MBbI),
CIIOCOOHBIE K 0OMEHY BEIIIECTB U BOCIPOU3BEICHUIO C MEepeaadeil re-
HETHYECKON MH(POPMAIIHH.

3arpsisHuTe M — J100BIE TPUPOJIHBIEC UM aHTPOIOTEHHBIE areH-
ThI, MPUCYTCTBYIOIIME B OKPY>KAIOIIECH Cpelie WM BO3HUKAIOIIHNE B
HEW B KOJIMYECTBAX, IPEBBIIAIOIINX UX €CTECTBEHHOE COAEPKAHUE.

3arpsi3HfONIHe BellecTBA — XUMUYECKUE BEILIECTBA, IPUCYTCT-
BYIOIIIME B OKPY>KAIOIIECH Cpelie B KOJIMYECTBAaX, MPEBBIMIAIOININX HX
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€CTECTBEHHOE COJAEP>KaHUE, WM HOBbIE XUMHUYECKHE COCTUHEHUS, pa-
HEE HE BCTPEUAIOIIUECS B IPUPOIE.

KceHoOnmoTUK — yyXepoaHOE Ui TAHHOIO OpraHu3Ma WM CO-
oOl11lecTBa BEIIECTBO, CIIOCOOHOE BBI3BaTh HAPYIIEHHE HOPMAIbHOTO
MPOTEKaHUsI OUOJOTUUYECKHUX MPOIIECCOB.

Jlutocdepa — BepxHsia TBepas 000J049Ka 3eMIIH, COCTOAIIAS U3
36EMHOM KOPbl M BEPXHEW MAHTHUH, TOJCTWIANOMIEA 3EMHYIO KOpY.
Bepxnss yacTh autocdepsl (Ta, rlie CyILIeCTBYET KU3Hb) — COCTaBHAs
4acTh OMocdepsl.

Oxpyxawiasi cpeaa — BHELIHSIS Cpejia CYIIECTBOBAHUSI )KUBBIX
opranu3MoB: atMocdepa, ruapocdepa, 1urocdepa.

HomrTaHThI (3arps3HAIONINE BEIIECTBA) — XUMUYECKUE COEU-
HEHMSI, TIOBBIIIICHHOE COJIEPKAHUE KOTOPHIX B OUochepe U ee KOMIIO-
HEHTAaX BBI3bIBAIOT HETATUBHYIO TOKCUKO-IKOJOTMYECKYIO CUTYALIHIO.

IlouBa — BepxHuii cioit auTocdepnl. O0IagaeT cnenuPuIecKum
CBOMCTBOM — IIJIOJOPOJUEM.

CMmor — BUJIUMOE 3arpsi3HEHHE BO3/1yXa JI000ro Xapaxkrepa.

Teparorenbl — BemecTBa, BO3ACUCTBUE KOTOPBIX HA OPraHU3M
MPUBOJIAT K AHOMAJIUSIM €T0 Pa3BUTHSI.

ToKCHMYHOCTH — CBOMCTBA BEIIECTB BHI3bIBATH OTPABJICHUS Opra-
HU3Ma. XapaKTepU3yeTCsl J030i (KOHIIEHTpAIME) BEIIECTBA, BbI3bI-
BAIOIIEH Ty WM UHYIO CTETICHb OTPaBJICHMUSI.

XuMuyeckoe 3arpsi3HeHHe — U3MEHEHUE €CTECTBEHHOTO XUMU-
YECKOr0 COCTaBa OKPYXAIOWIEH CpEeIbl, BBI3BAHHOE IOBBIIIEHUEM
CpPEIHUX MHOTOJIETHUX KOHIIEHTpALM XMMUUYECKUX BEIIECTB, MOCTO-
SSTHHO TIPUCYTCTBYIOIIUX B OKPYXKAIOIIEH CpeJie WU NMPUBHECEHHBIX B
OKpPY>KaIOIIYI0 CPENY HOBBIX, UYKEPOAHBIX €11 BEIIECTB.

XuMHs OKpyKaoUen cpeabl — pa3gaeia XUMUM, B KOTOPOM pac-
CMAaTpPUBAIOTCA XUMUUYECKUM COCTAB M MPOLECCHI, MPOUCXOISIINE B
OKpY>Karolle Cpee, a TAKKE Pe3yIbTaThl ITUX MPOLECCOB.

JKoJIOTHYecKass XMMHUSA — HayKa O BEIIECTBaX M Ipoleccax, oll-
pENENAIONMX XUMUYECKHII COCTaB U CBOMCTBA OOBEKTOB OKPYXKaro-
HIEN CpE/bl, X BIUSHUE HA KUBYIO PUPOLY.
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Jlutepartypa

OcHoeHasi numepamypa

1. Opnos, B.}O. Xumuyeckre OCHOBBI 3KOJIOTUU: yueO. mocodue
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cpen. npod. yueb. 3aBenenuit / JI.C. ActadbeBa. — M.: Akanemus,
2006.

6. bounman, A.JI. Bpennbie XMMUYECKHE BENIECTBA: CIPAB. W3/
/ AJL bonaman, I'.A. I'yazosckuit, JI.C. [lyOeiikoBckast u ap. // mox
pen. B.A. ®unosa. — JI.: Xumus, 1988.

7. OXpaHa OKpY’Kawollel cpeabl: Y4eOHMK Uil BY30B / aBTOp-
cocT. A.C. CrennanoBckux. — M.: FOuutu, 2000.

8. bormanoBckuii, I'.A. Xumudeckass skoyiorus: yde0. mocoOue
/T.A. bormanosckuii. — M.: MI'VY, 1994.

9. lllyctoB, C.b. XuMuueckue OCHOBBI IKOJIOTUU: y4yed. mocobue
/ C.b. lllycros, JI.b. lllycroBa. — M.: IIpocBenienue, 1994.

10. Diixnep, B. Anpl B Hameit nume / B. Diixnep. — M.: Mup,
1973.

11. Oxonoruyeckast xumusi: nep. ¢ Hem. / noxa pen. @. Kopre. —
M.: Mup, 1997.

12. ®ennenbepr, I'. 3arpszHeHue NpupoIHON cpebl. BBenenue B
sKoJiorudeckyro xumuro / I'. demnenodepr. — M.: Mup, 1977.

13. Anekceenko, B.A. buocdhepa u Xu3HEACATEIbHOCTh: y4eO.
rmocodue / B.A. Anekceenko, JI.I1. Anexceenko. — M.: Jloroc, 2002.
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14. Aunpys, Jx. BBemeHne B XUMHIO OKPYKAIOIIECH CPEbI: TIep.
¢ anria. / Jx. Aunpys, I1. bpumonekymo, T. Jbxukens, I1. Jluce. — M.:
Mup, 1999.

15. byropuna, M.B. UnxkeHepHass 3KOJIOTUS W SKOJOTHMYECKUU
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np. // mox pen. H.W. UBanosa, U.M. ®daguna. — M.: Jloroc, 2002.

16. HoBukos, FO.B. Dkomorusi, okpyxaromniasi cpejia U 4eJIOBEK:
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1998.
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