®I'bOY BO UBI'MY Munszapasa Poccun
Kadenpa sxcrpemaibHON, BOEHHOI MeIUIIMHBI
M 0€30NACHOCTH KH3HEAEeATEIbLHOCTH

METOANYECKHUE YKA3ZAHUSA
JJIS1 CAMOCTOAATEJIbHOM padoThl CTYAEHTOB 2 Kypca
(akyabTeTa KIMHUYECKOUH NICUXOJIOTUN

TEMA Ne 2 «YenoBek u TexHOCchepar

YTBEpKIEHO HA METOAMYECKOM 3aceAaHuH Kadeapsl
OBMubX
(mpotokomn Ne OT «___ » 2025 .

HBanoso 2025



Bpems noaroroBku — 90 MuHyT

Y4eOHbIe BONIPOCHI

CocrosiHHE cpefibl OOUTaHUs

HlcTOYHUKH SKOJIOTHYECKOM OMacHOCTH

Boznyx kak ¢gaktop cpeasl oOuTaHus

Bopa kax ¢daktop cpenbl oOuTaHuS

®U3NONIOTUYECKOE ¥ THTHCHHYECKOE 3HAYEHUE BOJIBI

ITokaszarenu kayecTBa BOABI

ITouBa kak ¢akTop cpeabl OOUTaHUS

OcHOBBI GU3HONOTHH TPYAA U KOM(OPTHBIC YCIOBUS KU3HEACITEITLHOCTH

NGO~ wWNE

BBEJIEHUE

Juctummna BX - oOs3arenbHbId 0011€00pa3oBaTeIbHbId IPEAMET, paccMaTpUBAIOIIMMA
B3aMMOJICICTBUE YEJIOBEKA C OKPYXKAIOIIEH CPElOM U JENCTBUSA B CIIy4ae YpE3BbIUaHBIX CUTYaLUi.

3anaua npenmera b - o0ydueHnne Teopuu v mpakTUKE IS

e co3/aHus y100HOM cpepl OOMTaHUS B 30HAX TPYJa U OTAbIXA JIIOJIEH;

® WACHTU(UKAIMKA OTPHUIIATENBHBIX ACUCTBUI Ccpelbl OOMTaHHs €CTECTBEHHOTO W aHTPOIIO-
TE€HHOT'O IIPOUCXOXKICHUS;

®  3aIIMTHI YeJIOBEKa U Cpeibl OOMTaHUs OT OTPULATEIbHBIX BO3/ICHCTBUM;

® BBINOJIHEHUS TpeOOBaHUI 0€30aCHOCTU M SKOJIOTHYHOCTH;

e oO0ecrnieyeHHs YCTOHYMBOCTU (DYHKIIMOHUPOBAHMSI OOBEKTOB M CUCTEM (B OOBIYHBIX U BHE-

HITaTHBIX CUTYAIHIX);

® [IPOTHO3UPOBAHUS PA3BUTHS U OLEHKU COOBITUN B UpE3BBIYAMHBIX CUTYAIUX;
e npuHaTHs pemeHnii B UC mo 3amiure HaceaeHUs U MPOU3BOJCTBEHHOTO MEpCcoHala, MpruMe-

HEHUS CPEJCTB MOPaKEHUS, JIUKBUIAIIMU [TOCIIECTBHUI.

AkcrnoMa 0 TOTEHLUHMAIBHOW 0e30MacHOCTH — OCHOBHOM mocTynar bXX: moreHumanbHas
OTIACHOCTb SIBJIIETCS YHUBEPCAIBbHBIM CBOMCTBOM Ipoliecca B3aWMOJECUCTBUS YEJIOBEKa CO CpPeloi
obOuTaHus. DTa aKCMOMa MpeONpeAeIseT, YTO BCe ACUCTBUS UEIOBEKa M BCE KOMIIOHEHTHI CPeJIbl
oOuTaHus 001aalT CIIOCOOHOCTHIO CO3/1aBaTh OMACHbIE U BpeaHbIe (hakTOphl. B HacTosee Bpems
M3BECTEH OOJIBLION MepedeHb HeraTUBHBIX (pakTopoB. K BpeaHbIM (akTOpaM OTHOCATCS: 3allblIEH-
HOCTb M 3ara30BaHHOCTb BO3]lyXa, IIyM, BUOpAlUs, 3JIEKTPOMArHUTHBIE MO, HOHU3UPYIOLUE U3-
Jy4eHHUs, HeNPaBWIbHOE OCBELIEHHE, TSHKENBIN (U3NYEeCKUi TPy, TOKCUYHBIE BELIECTBA U Jp.;
oracHble (PaKTOpBI: OrOHb, YAapHas BOJIHA, HJIEKTPUUYECKUI TOK, OTPABISIOLINE BEIIECTBA, OCTPOE
MOHM3UPYIOLIEE U3JIydYEHUE U JIp.

Kputepuem peanuzanuy omacHOCTH SIBISIETCS PUCK, OMPEIENII€MbIl BEPOSATHOCTHIO MPOSB-
JIEHUS] ONACHOCTH U BEPOSATHOCTHIO IPHUCYTCTBHS YEJIOBEKA B 30HE JelcTBUA onacHocTH. CoBpe-
MEHHBIE TEXHUYECKUE CPEACTBA JOJIKHBI UMETh BEPOSITHOCTh BO3JEHCTBHS OMAacHbIX (PaKTOpPOB Ha
YeJIOBEKa Ha YPOBHE 10° - 10 1/rox u menee IIPYU BCEX BHUJAX B3aUMOJICHCTBUS Ha CUCTEMY (OTKa-
3bl TEXHUKH, OIIMOKY OTepaTopa, CTUXUMHBIE SIBICHUS).

3amuTa HaceneHus U tepputopuil B YC COCTOUT B pacCMOTPEHUHU CTPYKTYPBI EAMHON rocy-
TapcTBeHHOM cuctembl npeaynpexaeanii u aeiicteuii B YC (PCUC), ocCHOBHBIX BOMpoOcax KOH-
Henuuu rpaxaanckoit  o6oponst (I'O), HC MHpPHOrO M BOEHHOTO BPEMEHH, NPOTHO3HMPOBAHUU U
orieHke oocranoBku npu UC, 3amure Hacenenus B UC, nmukBunanuu nocieacteuit YC.

Lenbto uzyuenus kypca bX sBnsercs onageHne HaydHbIMH OCHOBaMHU 0€30MAaCHOCTH Op-
TaHM3aLUU TPYyJa, UCKIIOYAOLIMMH TpaBMaTu3M U po¢3aboaeBaHus Ha NMPEANPHUITUAX, a TaKXKe
MOATOTOBKA VIS 3alIUThI HaceneHus u tepputopuit B UC.



1. COCTOSIHUE CPEJbl OGUTAHUA

CeromHs CKOPOCTb YBEIMUYCHHS BPEAHOTO BO3ACHCTBHS CPEIOBBIX (PAaKTOPOB U MHTCHCHB-
HOCTb MX BJIMSIHUS Y€ BBIXOAMT 3a IMpeaesbl OMOJIOrHYecKON MPUCIOCOOIIEMOCTH SKOCUCTEM K
MU3MEHEHHUSAM cpesibl OOUTaHUS U CO3JAcT NMPSAMYIO YIrpo3y KHU3HU U 3/10pOBbIO HaceneHus. B cospe-
MEHHBIX YCJIOBUSAX HECTAOWJIbHOM COIMATbHO-KOHOMHUYECKON OOCTaHOBKM 3TH HETaTUBHBIE TEH-
JICHLIMY TIPOSIBIISIIOTCS M B HAILICH cTpaHe.

[IpuHIMIMATBHBIA HEIOCTATOK Pa3BUBAEMBIX JI0 MOCIEAHET0 BPEMEHH TEXHOJIOTH 3aKIT0-
YaeTcsl B TOM, YTO OHHM MPHUBOAAT K HAPYIICHUIO KPYrOBOPOTA BEIIECTB B Ouocdepe, mpu KOTOPOi
MIPUPOJIHBIE PECYPChl MPEBpALIAOTCS B 3arpsA3HEHHE OKpYyXkaromiel cpenbl. Ecinu ounctuTenbHas
CIIOCOOHOCTH OKPYXKAOIIEH MPUPOIHON Cpelibl HEOCTaTOUHA [Tl HEUTpAIU3aluu 3arpsi3HEeHHH, TO
OHM HEOJArompusATHO ACUCTBYIOT Ha 3/0pPOBbE JIOJICH, TEXHOJIOTMUYECKHE MPOLIECCHl B MPOU3BO/-
CTBE U Ha BO30OHOBUMBIE TPUPOJHBIE PECYPCHI.

[Ipu 5TOM HEBO30OHOBIISIEMBbIE PECYPCHI PACTPAUMBAIOTCS HEPAIMOHATHLHO U B KOHEYHOM
UTOre UCTOLIAOTCS.

Hcnonb3ys moka3arenu TEMIIOB CAMOBOCCTAHOBJICHUS MPUPOTHBIX CHCTEM (€ClId CaMOBOC-
CTaHOBJICHHE BO3MOXKHO) M Ka4eCTBEHHO-KOJIMYECTBEHHOI'O COCTOSHUSI OMOMAcChl U OHOIOTHYe-
CKO# MPOJYKTUBHOCTH SKOCHCTEM, MOKHO BBIJIEIHUTD CIECIYIOIINE TPaaliu:

1) ecTecTBeHHOE COCTOSIHUE — HAOJIOACTCs UL (POHOBOE aHTPOIIOTEHHOE BO3/ICHCTBHE,
O6romMacca MakcUMallbHa, OMOJIOTHYecKas MPOIyKTUBHOCTh MUHUMAJIBHA,

2) paBHOBECHOE COCTOSIHUE — CKOPOCTh BOCCTAHOBHTEIILHBIX MPOILIECCOB BBIIIC MM PaBHA
TEMITy HapylIeHUH, OUONOrnyecKas MpoayKTUBHOCTb OOJbIlIe €CTECTBEHHOM, OoMacca HaYMHAET
CHHIKAThCS,

3) KPH3UCHOE COCTOSHHE — AHTPOIMOTCHHbBIC HAPYLICHHS MPEBBIMIAIOT 110 CKOPOCTH €CTe-
CTBEHHO-BOCCTAHOBUTENIbHBIE TPOILIECCHI, HO COXPAHSAETCS €CTECTBEHHBIM XapaKTep IKOCHCTEM,
O6uomacca CHUXKEeHa, OMOJIoTHYecKasi MPOIyKTUBHOCTh PE3KO MOBBILICHA;

4) KpUTHYECKOE COCTOSIHUE — OOpaTHMasi 3aMEHa TPEXIC CYINIECTBOBABIINX JKOJOTHYE-
CKUX CHCTEM I10]1 aHTPOIIOT€HHBIM BO3/IEHCTBHEM HAa MEHEE POAYKTUBHBIE (HACTHUHOE OITYCTHIHH-
BaHME), OMomacca mMajia U, Kak MpaBujI0, CHUYKAETCS,

5) kaTacTporueckoe COCTOSIHUE — TPYAHOOOPATHMBII MPOILECC 3aKPEIUICHUS] MaJONpo-
JTYKTUBHBIX IKOCHCTEM (CHJIBHOE ONMYCThIHMBaHME), OMoMacca U Omosiornyeckas MpoJyKTUBHOCTb
MUHUMAaJbHBL

6) cocTosiHUE KOJTarca — HeoOpaTumasi yrepsi OM0JI0rH4ecKoi MpOoayKTUBHOCTH, OoMac-
ca CTPEMUTCS K HYJIIO.

[TomMuMO MPUPOTHO-IKOIOTHYECKON KiIacCU(PUKALMN YracaHUs MPUPOJbI PACCMOTPUM Me-
JMKO-COLMAIBHYIO IIKaTy, TaK KaK Mbl JOJDKHBI YUUTHIBATh HE TOJBKO U3MEHEHHUs B Ouocdepe, HO
U TO, KaK 3TU WU3MEHEHHUS MOTYT BIMSTH Ha 3/I0pOBbe yenoBeka. CyllecTBYIOT CIeAYIOUINE YEThIpe
rpajlaliuy, YYUTHIBAIOIIME TOJIBKO YTO M3JI0KEHHYIO KIIACCU(UKALMIO COCTOSHUI MTPUPOIBI.

Baarononyynasi cutyanusi: yCTOMYMBBIA POCT MPOAOIKUTEIBHOCTH KU3HH, 3a00seBae-
MOCTb CHUYKAETCSl.

30Ha HaNpPSIZKEHHOH IKOJIOTHYecKOH CUTyanuM (PKOJIOTHYECKU MPOOJIEMHAsI 30HA): ape-
aJl, B MpeJieax KOTOporo HabI0AaeTcs Mepexo]l COCTOSHUS MPUPOABI OT KPU3UCHOTO K KpUTHYE-
CKOMY, U TEPPUTOPUS, TJI€ OTAENIbHbIE MOKa3aTelH 30pOBbs HaceleHus (3a00JIeBa€MOCTh AETEH,
B3pOCIIBIX, KOJIMYECTBO MCUXOJIOTHUECKUX OTKJIOHEHUH M T. 1.) JOCTOBEPHO BBIIIE HOPMBI, CYIIe-
CTBYIONICH B aHAJIOTHYHBIX MECTAaX CTPaHBI, HE TOBEPTAOIINXCS BRIPAKEHHOMY aHTPOIIOTCHHOMY
BO3/ICHCTBUIO JAHHOTO THNA, HO 3TO HE MPUBOAUT K 3aMETHBIM U CTATHCTUYECKU JTOCTOBEPHBIM
M3MEHEHHUSAM MPOJIOJKUTENBHOCTH KU3HU HacelIeHUs U Oojiee paHHEH MHBATUAHOCTH JIOAEH, mpo-
(eccroHaTBbHO HE CBSA3aHHBIX C MCTOYHUKOM BO3ACUCTBHUS. YUHUTHIBATH HEOOXOIUMO paszIHUHBIC
IpyMIbl HACeJIeHUsI — KOPEHHOT0, MUTPAHTOB U T. 11

30Ha 3K0JI0rMYecKoro 0eCTBHSA: apeasl, B Ipeesiax KOTOPOro HaOMI01aeTcs Nepexo OT
KPUTHYECKOT'O COCTOSTHUS MPUPOJBI K KaTacTpo(UIeCKOMy, U TEPPUTOPHS, B Mpeaesax KOTOpOi B
pe3ysibTaTeé aHTPONOIEHHOIO (peXe NPUPOJHOr0) BO3JIEHCTBUS HEBO3MOMKHO COLMAIBHO-



HSKOHOMHYECKH ONpaBJaHHOE (TPaJAULMOHHOE WM HAyYHO PEKOMEHJIOBAHHOE) XO35HCTBO; MOKa3a-
TEJH 370POBbsI HACEIeHUS (JETCKasi CMEPTHOCTb, 3a00JIeBa€MOCTb JIETEH U B3POCIBIX, ICUXUYECKHE
OTKJIOHEHMS U T. I1.), YaCTOTA M CKOPOCTb HACTYILJIEHUsI HHBAJIUIHOCTU JIOCTOBEPHO BBIIIE, a MPO-
JOJKUTEIBHOCTD JKU3HU JIIOJICH 3aMETHO U CTaTUCTHUYECKH JOCTOBEPHO HIKE, YEM Ha aHaJIOTHUY-
HBIX TEPPUTOPUSX, HE MOJBEPTIINXCS MOAOOHBIM BO3ICHCTBHSIM MM OBIBIIMX B TOM XK€ apealie 10
KOHCTaTallui pacCMaTpuBaeMbIX Bo3aeiicTBHil. ConpsKeHHbIE U3MEHEHUS B MTOKA3aTeNsIX 3/10POBbS
Y CMEPTHOCTH HAcCeJICHUs IOJDKHBI ObITh BBIIIE, YeM €CTECTBEHHO HalJr01aeMble KOIeOaHus B Ipe-
JieNiax CyIIECTBYIOUIEH B TaHHOM UM aHAJIOTUYHOM PErHOHE HOPMBI (Cceiiuac Wil B MPOLLIOM).

30Ha 3K0JI0rMYecKOoil KaTacTPOQbI: IIEPEX0 COCTOSHUS MPUPOJIBI OT KAaTacTPOPUIECKOM
(a3bl K KOJUIATICY, YTO JIeJaeT TePPUTOPHIO HETIPUTOAHON 7S )KU3HU YeJloBeKa (Hampumep, HEKO-
Topble paiioHsl [Ipuapanbs u Caxenst); BOSHUKUIMM B pe3yibTaTe NPUPOJHBIX UM aHTPOIOTEHHBIX
SB-JICHUI apeas, CMepTeIbHO ONACHBIN JIJIsl OCTOSTHHOM JKU3HU JItoJIel (OHM MOTYT TaM HaXOJUTh-
Csl JINIIb KOPOTKOE BpeMs), Harnpumep 30Ha YepHOOBUTBCKOM KaTacTpo(bl; apea pa3pymnTeTbHON
MPUPOJAHON KaTacTpodbl, HAIPUMEP MOIIHOTO 3eMJIETPACEHUS, I[yHAMH U T. II.

Eme pa3 He0OX0JMMO HAITOMHUTH O BO3MOKHOCTH U TPEANOYTUTEILHOCTH PACYETHBIX I10-
KazaTelel, KOTOpbIE MO3BOJISIOT BBIICIUTH IEPEUHCICHHBIC 30HbI.

Ha ocHoBaHMM NpUBEIEHHBIX KPUTEPUEB OLICHUBAETCS 3KOJOTUYECKOE MOJIOKEHNE pa3Iny-
HBIX TEPPUTOPHIL U ero Bo3AeicTBHE B IN100aTsHOM MaciiTade.

Okonorudeckoe cocrosiaue 15% teppuropun Poccun npuzHaHo HEYIOBIETBOPUTENIbHBIM. B
13 pervoHax CTpaHbI CIOXKUJIACh KPUTHUECKas dKojornyeckas curyarnus. Okonao 20 MIH. poccUsiH
MPOKUBAIOT B 30HAX AKOJOTHYECKUx OenctBuii, a 20% Bcero HaceleHUs — Ha TEPPUTOPHUAX C He-
OIaronpusATHON YKOJIOTHYECKO 00CTaHOBKOM.

2. ICTOYHUKHU IKOJOTMYECKUX OITACHOCTEM

JIronu, cTpemMsch K MaKCUMalbHOMY YJIOBJIETBOPEHHMIO CBOMX MOTpPeOHOCTEH, cO3Aat0T HO-
BbIE BEIIECTBA, IPOU3BOJIAT OIPOMHOE KOJMYECTBO MAaTEPUaAJIOB, TEXHUYECKUX YCTPOICTB, npeame-
TOB OBITOBOTO HazHaueHus. Kak mpaBuiIo, 3T UCKYCCTBEHHBIE MPEIMEThI, XUMUUYECKHE BEIECTBa,
pa3iauyHble OTXOAbI 00JaJal0T OCOOBIMU CBOWMCTBAMH, HECOBMECTUMBIMHU C IKOJIOTUYECKUMHU CH-
CTEMAMH M XapaKTEPUCTUKAMM CaMoro 4eaoBeka. OHM MMEIOT KOHEUHBIM CPOK ITOJIE3HOTO UCIIOJIb-
30BaHUs, HE Pa3/iaraloTcs WIK pasjlaraloTcsl OU€Hb MEAJIEHHO, 3arpsi3HAI0T atMocdepy, ruapocde-
pY, IOUBY, HEMTOCPEACTBEHHO WJIM KOCBEHHO OKa3bIBAIOT OTPULIATEIBHOE BIMSIHUE HA JIFOJIEH.

B nacrosmee BpeMsi Hayke m3BecTHBI Oosiee 10 miH. opranmdeckux coemamHeHuil. OKoio
100 ThIC. U3 HUX HCIOJIB3YIOTCS JOBOJIBHO IIMPOKO, U 0ojee ThICSUM J100aBIIeTCs K UX CIHCKY
kaxnpii roa. Ha momro 1500 u3 Hux mpuxomutcs 95% mupoBoro npousBoacTBa. HekoTtopeie u3
HUX U3BECTHBI KAaK OMACHBIE TOKCUKAHTBI, MyTareHbl, OHKOT€Hbl U TepaToreHsl. [Ipu HanoxeHun
JeficTBUE X, KaK MPaBUIIO, HE CYMMUPYETCs, a YCHINBAeTCs. 3arpsi3HEHUE pacipocTpaHseTcs Ha
MHOTHe OMOJIOTHYECKHE BU/IBI U MecTa OOUTaHMA, TaK YTO CTAHOBUTCS HEBO3MOXKHBIM IPOCIEAUTh
MHOTOYHCIICHHBIE HKOJIOITMUECKHE IMOCIEICTBUS UX HCIOJB30BaHUA. YTOOBI OLIEHUTH Jaxe Mpo-
cTelIme »KoJoruueckue 3¢(HeKThl, OCTPYI0 TOKCUYHOCTh U OMOKOHIIEHTPHPOBAHUE KaXJIOTO U3
3TUX BellecTB, TpeOyercs 6osnee 10 Thic. 10JIapoOB, a CTOMMOCTh BCECTOPOHHETO MCCIIEI0BaHUS
YBEJIINUUBAETCS B IECATKHU U COTHU Pa3.

BemecTBa u npeaMeTbl UCKYCCTBEHHOT'O NMPOUCXOKICHUS, KOTOPbIE BPEAST €CTECTBEHHOMN
cpene oOMTaHMSA W YEJIOBEKY, HAa3bIBAIOT KCEHOOUOMUKAMU, TO €CTh UYXIbIMHU XKHU3HH (OT Tped.
Xenos — 4yxoit u bios — Ku3Hb).

JlonroBpeMeHHasi 3KOJIOTMYEeCKasi OMaCHOCTh KCEHOOMOTHKOB 3aKJIIOYAETCS B TOM, YTO OHHU
U3 PACCESTHHOTO COCTOSTHMSI KOHIIEHTPUPYIOTCSl B OMoMacce, BKIIIOYasl Ty, KOTOpas CIYKUT MHULIEH
yesoBeKy. Pasnnuarorcs 1Ba MexaHHW3Ma KOHUEHTpUpoBaHHUs. [1epBblil OCHOBAaH Ha TOM, 4TO Opra-
HU3MBbI N30MPATEbHO MOIJIOIIAIOT BEIECTBA U3 OKpYXKAloIeH MX Cpelbl, HAIPpUMEp pacTeHUs U3
BO3/lyXa U IIOUYBEHHOI'0 pacTBopa. BTopoii MexaHu3M OCHOBaH Ha KOHLIEHTPUPOBAHUHU BEIIECTB IO
MULIEBBIM LETISM.



HauGonbiieid omacHOCTH MOABEPraroTCs T€ MOMYISAINUN, KOTOPhIE «3aMBIKAIOT» MUIIEBYIO
1enb (HaXoAsTcs Ha BEpUIMHE 3KOJOTWYECKOM MUpaMUbl), TaK KaK BO MHOTHX CIydasx KOHICH-
Tpauusi KCEeHOOMOTHKa (B pacueTe Ha OMomaccy) yBeIMUMBAETCSA Ha MOPSAOK C MPOABHKEHUEM Ha
OJTHO 3BEHO.

KoHnenTpupoBanne KCEHOOMOTHUKOB TPUBOAWT K BBEIMHPAHUIO HEKOTOPBIX IOMYISIUH,
VIPOIICHUIO OMOIEHO30B C MOTEpel MX YCTOWYMBOCTH, a B HEKOTOPBIX CIy4asX MpEeJICTaBIsIET
IPAMYIO OIACHOCTD JUIS desoBeKa. IIpuxomuTes yBenmduBaTh kodhduuuent Gesomacnocta B 10
10 OTHOIICHHIO K HOPMaM, YCTAaHOBJICHHBIM Ha OCHOBE MPEJCTABIICHUS O MIACCUBHOM pa30aBJIeHUU
KCEHOOMOTHKOB.

B nanHoMm paznene B KauecTBe MpUMEpPa pacCMaTPUBAIOTCS JIUIIb HEKOTOPBIE HKOJIOTHUECKU
oracHble (HaKTOPBI, OONBITUHCTBO W3 KOTOPBIX UMEIOT MPUOPUTETHOE 3HAYCHUE TI0 CTETICHH OTac-
HOCTH JUIsl OKPY KAIoWIei cpebl U 3J0POBbsI UeIOBEKa.

A. TJDKEJIBIE METAJLJIBI

Cpenn XMMHYECKUX BEIIECTB, 3arpsI3HAIONINX BHEIIHIOIO Cpely (BO3AyX, BONY, IOYBY), T-
KEITbIe METAJUTBI U UX COCTUHEHUS 00pa3yIoT 3HAYMTEIBHYIO TPYIIY BEIICCTB, OKA3bIBAIOIINX CY-
[IECTBEHHOE HEOIarompusTHOE BO3JCHCTBHE Ha 4enoBeKa. BbICOKas TOKCHYHOCTh, M OMACHOCTH
IUISL 37I0POBBSI YETIOBEKA TSIKEIIBIX METAJUIOB, BO3SMOXKHOCTh X PAacCEMBAHMS B OKPYKaIOLIEH cpene
JTUKTYIOT HEOOXOAUMOCTH KOHTPOJISL ¥ pa3pabOTKU Mep 3allUThI OT HUX.

OnacHOCTh TSXKENBIX METANIOB 00YCJIOBJIEHA UX YCTOMYMBOCTHIO BO BHEIIHEH cpene, pac-
TBOPUMOCTBIO B BOZIE, COpOIIMEl MOYBOM, PACTEHUSIMHU, YTO B COBOKYITHOCTH MPUBOAUT K HAKOILIE-
HUIO TSKEIIBIX METAJIJIOB B cpe/ie OOUTaHUs YeIIOBEKA.

Tspkenple MeTanbl SABISAIOTCA (DaKTOpaMH PHUCKA CEpPAEUYHO-COCYAUCTHIX 3a00JieBaHUMN
HapsIy ¢ OOMIETPU3HAHHBIMY, TPATUITMOHHBIMU (hakTopamu (M30BITOYHONW MAacCOW Tela, THIOIH-
HaMuel, HEPBHO-IMOIMOHATBHBIMU HArpy3KaMu, KypeHUEM, 3II0yMOTPeOIeHHEM alKOTolieM | JIp. ).

CoriacHo TPOTHO3aM TSDKENbIE METAJIBl MOTYT CTaTh 0OJee OMAaCHBIMH 3arps3HUTEIISIMH,
yem otxoasl ADC.

K 1spxenpiM MeTamiam oTHOCAT 6osiee 40 XUMHYECKUX 3JIEMEHTOB MTEPUOTUICCKON CHCTEMBI
. 1. MenneneeBa ¢ aTOMHbIMU Maccamu cBhbiiie 50 a.e.M. IHOT/Ia TSDKENbIMU METalllaMHu Ha3bl-
BAIOT DJIEMEHTHI, KOTOPbIE UMEIOT TIJIOTHOCTH OoJee 7...8 r/em’ (kpome 0aropoHBIX U PEIKHX), a
MHOTJIA ¥ METaILIbI ¢ INIOTHOCTBIO 5 T/eM’. OGa oTpe/IeNICHUs] YCIOBHBI U MIEPEYHH TSHKETIBIX METall-
JIOB TI0 3TUM (POpPMAITEHBIM TIPU3HAKAM HE COBMaaaroT. Unciio Hanboiee ONmacHBIX TSHKEIBIX MeTall-
JIOB, €CIM YYUTHIBATh UX TOKCHYHOCTb, CTOMKOCTh M CIIOCOOHOCTh HAKAIlJIMBATHCS BO BHEIIHEH
cpeze, a TakKe MacITadbl pacpOCTpaHEHUs], 3HAYUTEITLHO MEHbIE. DTO — PTYTh, CBUHEII, Ka-
MUH, K00aJIbT, HUKEIb, IIMHK, 0JIOBO, CYpbMa, MeJlb, MOJIUOICH, BaHA MM, MBIIIbSK.

b. IIECTUILHUIPI

YenoBek co3al MHOTO XHMHUYECKUX TMPErapaToB, MPECcieysl CBOM X035 UCTBEHHbIC U UHBIC
e, MHOTOYHCIICHHYIO TPYITITY SIOXUMHKATOB MPEACTABIISIOT ITECTUITUIBL.

Iecmuyuowt (0T nat.pestis — 3apasa u ...yuod, caedere —- yOUBaTH), LOOXUMUKAMbBL — XU~
MUYECKHUE MpenapaThl U 3alUThI CEIbCKOXO03HCTBEHHBIX PACTCHHI OT BpPEIUTENCH, OoNie3Hel H
COPHSIKOB, a TakKe JUIsi YHUYTOXECHHS Mapa3uTOB CEIbCKOXO3SMCTBEHHBIX >KMBOTHBIX, BPEIHBIX
IPBI3YHOB U Jip. K mecTummmaM oTHOCATCS Tak)Ke CPEJICTBA, MPHUBJICKAIOIINE WU OTITYTHBAOIINE
HACEKOMBIX, PETYIHPYIOIINE POCT U Pa3BUTHE PACTEHUH, MPUMEHSEMBbIC JJIsl yIAICHUS JHCTHEB,
[IBETOB, 3aBsI3E€H U 1.

Heghonuanmur (ot nar. de — nBwkenue BHU3 U folium — muct) — xuMHUYeckue BeliecTBa
(Oytudoc, OyTunkanrtake, TUAPE, TypUBEN, XJIOopaT MarHus, AMOKCUH U JIp.), IpelHa3HauYeHHbIE
JUTS. TIPOBOIIMPOBAHMS MCKYCCTBEHHOT'O OMAJAaHMsI JIMCTBBI PACTEHUN (HAmpUMep, A OOJeTYeHUs
MEXaHU3UPOBaHHON yOOpKH xJomKa). be3 cTposkaiimiero coooaeHus 103, MEp MPEA0CTOPOKHOCTH
nedOTUaHTBI IPEICTABISIIOT CEPHE3HYIO OMACHOCTH ISl YEIOBEKA U KUBOTHBIX.

3ooyudwvt (0T Tped. ZOON — KUBOTHBIC U ...YU0) — XUMHYECKHUE BEIIECTBA, MPEIHA3HAUCH-
HBIC JUISl YHUYTOXKEHUS BPEIHBIX MPEUMYIIECTBEHHO MO3BOHOYHBIX KHUBOTHBIX-TPHI3YHOB (POJICH-
THUIH]IBI), B YACTHOCTH MBIIICH U KPBIC (PaTHITUIBI), a TAK)KE NMTHUIL (aBUITUIBI), COPHOUM PBHIOBI (MX-
TUOLUBI) U JP.



Apbopuyuowt (0T 1at. arbos — nepeBo U ...yuod) — XUMHUECKUE BEIIECTBA, PCAHA3HAYCH-
HBI€ JUISl YHUUTOKEHUS HeXKeNlaTeJIbHON APEBECHOM UITN KyCTapHUKOBOM paCTUTEIHLHOCTH.

Axapuyuowt (ot rpeu. akari — ket u ...yud) — XMMHUYECKHUE BEIIECTBA, MPEIHA3HAYCHHBIC
JUTsl YHUYTOXKEHUS BPEIHBIX Kilemieil. Pasnmuuaror 2 rpynmsl akapunuaoB: 1) cienuduveckoro aem-
CTBUS— YHHYTOXKAIOT TOJBKO KIEIIed u Oe3BpeIHbI IS IPYTHX WICHUCTOHOTHX (HEOPOH, KElb-
TaH, TeIUOH, Y3QUPCyIb); 2) Hecreun(puuecKne — YHUUTOXKAIOT HE TOJIbKO KJelled, HO U HAaCeKo-
MbIX (MHCEKTOAKAPUIIUIbI).

Hncexmuyuow (0T nat. iINSECtUM — HACEKOMBIE | ...410) — TECTUIUIBI, TPEeIHA3HAUYCHHBIC
1Tt O0pHOBI C HEeXENaTEeIHbHBIMU (C TOYKHU 3PEHUS YEIOBEKA) B XO3SMCTBaX M MPHUPOIHBIX cO0OIIIe-
CTBaX HACEKOMBIMHU.

@yneuyuowt (ot nar. fungus — rpud u ...yuod) — XUMHUYECKUE BEIIECTBA, MTPEIHA3HAUCHHBIC
st 60pBOBI ¢ TpOaMU — BO30YIUTEIAMHU OOJIE3HEH, pa3pyIIAONIUX JIPEBECHBIE KOHCTPYKIIMH U
MTOBPEKIAFOIINX XPAHAIIHECS MaTePUATbHBIC IIEHHOCTH.

Hemepeenmur (o1 nat. detergeo — cTupar) — XUMHUYECKHE COCIUHEHUS, MOHMKAIOIINE
MMOBEPXHOCTHOE HATSHKEHUE BOJBI U UCIOJIB3YeMbIe B Ka4ECTBE MOIOIIETO CPEJCTBA MIJIM dMYJIbra-
Topa. JlerepreHThl — MIMPOKO PACHPOCTPaHEHHBIC U OIMACHBIC JUIS YEJIOBEKa, KUBOTHBIX U pacTe-
HUW XUMHUYECKUE 3aTPS3HUTEIN BOJIBI, BOJOSMOB, TIOYB.

[IpumensiroTcst pasnuyHbie (HOpPMBI MECTUIMAOB: PACTBOPHI, CYCIIEH3UH, a3PO30JH, MEHBI,
ra3bl, Iapbl, MBUTb, TOPOIIKH, TTACTHI, TPAHYJIBI, KAIICYIIb.

[Tonananue nmecTUMIOB B aTMOC(hepy OCYIIECTBISETCS HEMOCPEICTBEHHO MPH UX UCIIOJIb-
30BaHUU B BUJIC TA30B, MIAPOB, adPO30JICH WU TIPH PACIBUICHUH JIFOOBIX (POPM MECTHIIHIOB C CaMO-
neta. C BO3AyUIHBIMUA MacCaMU OHH MOTYT MEPEHOCUTHCS Ha OOJBIINE PACCTOSHUS U BBI3BIBAThH 3a-
IPSA3HCHHUE OKPYXKAIOIICH Cpebl TaM, Te MEeCTUIUIBI BOOOIIC He MPUMEHSUIUCH MM UCTIOIh30Ba-
JUCh B MEHBIIIUX KOJTUYECTBAX.

Bce nmecTunmb! SBISIOTCS SAOBUTHIME BEIIECTBAME HE TOJBKO IS OTPEASIICHHON (opMBI
KU3HU, HO U JJIS TTOJIE3HBIX HACEKOMBIX U MUKPOOPTaHM3MOB, JKUBOTHBIX, IITHII U YeJoBeKa. B nne-
QTHHOM CJy4yae TMECTHIU, OKa3aB TpeOyemMoe BO3JCUCTBHE Ha BpPEIUTENs, MOJDKEH Cpa3y paspy-
marbesi, 00pasys Oe3BpenHble TPOAYKTHI pa3ioxeHus. OgHaKo OONBIIUHCTBO MECTHIMIOB MPE-
CTaBJIIFOT CO00# yCTOHYHMBBIC TPYTHOpA3JIaraeéMble COSTMHEHUS, Y KOTOPBIX HEMOCPEICTBEHHO HC-
nonb3yetcs 4...5% BHECEHHOTO KOJIMYEeCTBa, a OCTaIbHAs Macca PacCeHBAETCS B arpo’KOCHCTEME,
roTaiasi B IMOYBBI, PACTCHUS W JIPYTHEe KOMITOHEHTHI OKPYKAIOMICH Cpeibl, YTO CO3AaCT CIOKHBIC
HKOJIOTHYECKUE TTPOOIIEMBI.

[Tpu BHECEHNH B MOYBY MECTHUIUIBI MOABEPTAIOTCS MHOTOYUCIICHHBIM BIIUSHASM OMOTHYC-
CKOTO M HEOMOTHYECKOTO XapaKTepa, KOTOpbIe OMPENeNsIoT MX JalbHelIee MOBEICHHUE, TPaHC-
(dbopMaIiio ¥ B KOHEYHOM CUeTe MUHEpATU3anuio. [10/] yCTOMYNBOCTHIO MTECTUITH/IA IIOHUMAIOT €ro
CIOCOOHOCTH OMPEICTICHHOE BPEMSI COXPAHATHCS B MOYBAX, U3MEPSAEMYIO MEPHOJIOM MOypacnaia,
TO €CTh BpeMEeHEeM, HEOOX0IUMBIM JiJis1 pa3pyiieHus 50% BHECEHHOTO B IMOYBY MECTUIIMIA. Xapak-
Tep U CKOPOCThb MPOIIECCOB PA3NIOKEHUs 3aBUCAT OT XUMUYECKOU MPUPOJIBI Tperapara, a TaKkKe OT
BOJHO-(PU3HYECKUX XapAKTEPUCTHUK U XUMUIECKOTO COCTOSIHUS TTOYBHI.

B. JTUOKCHHBI

B Gompmnyro rpynmy TUOKCHHOB M JUOKCHHOIIOIOOHBIX COCAMHEHHN BXOJAT KaK caMH T10-
nuxjopupoBanHblenOen3ora-quokcunsl (IIX/1) n quéenzodypansl (IIXAD), koTopsie no cBoeH
XUMHYECKON CTPYKTYpPE SBISIOTCS TPUITUKINICCKHMH apOMaTHYCCKHUMH COCTUHEHHUSIMH, TaK U IO~
muxnopupoBannble oudenunsl (I1XB), nonmusununxiopun (I1BX) u psa npyrux Bemects, coaep-
JKaIllUX B CBOCH MOJIEKYJIe aTOMBI XJIopa. DTO Yy>KEPOIHBIC )KHBBIM OPTaHW3MaM COCJIIUHEHUS, 110~
MaIaI01Me B OKPYKAIOLIYI0 CPENy C NPOAYKLMEN UM OTXOAAMHU MHOTHUX TEXHOJIOTUHU. JIMOKCHHBI
HalJeHbl Be3Jle — B BO3/YyX€, [MOYBE, JOHHBIX OTJIOXKEHHUSX, pblOe, MOJIOKE (B TOM 4HCIE U TPYa-
HOM), OBOII[aX | T. JI.

OtnuuuTenbHas YepTa NpeCcTaBUTENCH dTON TPYINbl COCTUHEHUN — YpEe3BbIYaiHO BBHICO-
Kasi yCTOMYMBOCTh K XUMHUYECKOMY U OMOJIOTHYECKOMY PA3JIOKEHHUIO, OHH CIIOCOOHBI COXPAHSITHCS
B OKpY’KaloLIeil cpejie B TEUEHUE JECITKOB JIET U MEPEHOCATCS MO MUILEBHIM IIeTsiM. DTH BEIlleCcTBa



—CYINEPTOKCUKAHTHI, OHU SBJISIFOTCS YHUBEPCATBHBIMH KJIETOYHBIMH SIaMH, TOPAKAIOIIUMU BCE
KHUBOE.

JIMOKCHHBI HE ITPOU3BOJATCS IPOMBILUIEHHO, HO OHM BO3HUKAIOT IPU NPOU3BOJCTBE JpPY-
IMX XMMUYECKUX BEIIECTB B BHUJIE IPUMECEH, HApUMEp IIPU CHHTE3e rekcaxjaopdeHona, XIopupo-
BaHHBIX ()EHOJIOB, TEPOUIIMIOB Ha OCHOBE rekcaxyiopOeH3oma U xyiopanudeHunoBsx 3¢upos. Ms3-
BecTHa aBapus BOm3u r. CeBe3o (Mranms), e Ha 3aBoje MPOM3OIIET BRIOpOC TpuxJopdeHoa,
conepxartero npumepHo 2...3 kr I[IXIJI. bonee ?/3 3TOr0 KONMYECTBA OTIOKMIOCH HA ILIOMIAIH B
15 ra na paccrosaumu okoio 500 m ot 3aBoga. Ilepuon nonypacnaaa [1X]IJ] B mouBe cocTaBiseT
npumepHo 10...12 net. ICTOYHUKOM MOCTYIUICHHUS] TUOKCHHOB B OKPYXKAIOIIYIO CpPEeay SIBISETCA U
HapyILICHUE MTPaBUII 3aXOPOHEHHSI IPOMBIIINIEHHBIX OTXO0JIOB, B PE3YJIbTAaTE YEro TAK)Ke MPOUCXOIAUT
CWJIBHOE 3arpsi3HEHUE TIOYB.

K npyruMm ucTOYHMKAM JUMOKCHHOB OTHOCSITCSI: TEPMUYECKOE PA3JIOKEHHE TEXHHUYECKUX
MPOJIYKTOB, CXKUTAHUE OCAJIKOB CTOYHBIX BOJI, MyHUIIUTAIBHBIX, MEIUIIMHCKUX U OMACHBIX OTXOJI0B
(manpumep, [1Xb u uznennii u3 [1BX); Metamnyprudeckas u MeTauiooOpadaTeIBaromiasi poOMBIIII-
JICHHOCTh; BBIXJIOIHBIE T'a3bl aBTOMOOWIEH; LEJII0I03HO-OyMaXkKHasi MPOMBIIIJIEHHOCTD; JIECHBIE
noxapsl (Jieca, o0paboTaHHbIe XJIOP(PEHOTBHBIMU ECTUIIMIAMU); XJIOPUPOBAHUE MTUTHEBOI BOJIBI U
ap. U3BectHoe ente ¢ Hayana XX B. 3a00J1€BaHNE, HA3BIBAEMOE XJIOpPaKHE, ObUIO KBATH(DHUIIMPOBAHO
B 30-¢ rT. Kak npodeccroHabHas 600Je3Hb paboUYHNX XJIOPHBIX MTPOU3BOJCTB. XIJIOPAKHE — TSKENast
dopma yrpeit, ypoayromux Koxy juna. 3a00JeBaHUe MOXKET JUTMTHCS TOAAMU U MPAKTUYECKH HE
MOATAETCSI JICYCHUIO.

[Tuk BEIOpOCa arokcHHOB mpuiencs Ha 60-70-¢ rr. XX B. B pe3ylibTaTe paciIdupeHus mpo-
M3BOJICTBA OTOENIEHHOM OyMaru, a Tak)Ke BEIIEeCTB, IPU CUHTE3€ KOTOPBIX UCTIOIH30BANICS XJIOP.

VY genoBeka (Kak B pe3yspTare nNpodhecCHOHAIBHON e TeNbHOCTH, TaK U BIUSHHS OKpYKa-
IOIIEH cpenibl) B 1IETIOM OMKMCAaHO JOBOJHLHO MHOTO MPU3HAKOB U CUMIITOMOB Pa3IMYHBIX 3a00JeBa-
HUM, KOTOPbIE MOYKHO CBECTH K CIIETYIOIINM:

1) KOXHbIE TIPOSIBJICHUS — XJIOPAKHE, THIIEPITUTMEHTAIIHS U IP.;

2) HapylIeHne paboThl Pa3IMYHBIX (PU3MOIOTHMYECKUX CHCTEM — PACCTPOMCTBO MUIIEBApE-
HUs (pBOTa, TOIIHOTA, HETIEPEHOCUMOCTh aJKOTOJSI M KUPHOW MHUIIM), HAPYIICHUS B CEPACYHO-
COCY/AMCTOM cucTeMe, MOUYEBBIBOAIINX MYTAX, MOAKETYJOUHON kKene3e U ap.;

3) HeBposoruueckue 3(hGeKThl — TOJOBHBIC 0OJH, HEBPOMATHUS, OTEPsI CIIyXa, OOOHSHHUI,
BKYCOBBIX OIIYIICHHH, HAPYIICHUE 3PCHUS;

4) ncuxuyeckue 3QPeKThl — HaApyIICHHE CHA, JEHPECCHsi, HEMOTHBUPOBAHHBIC TPUCTYIIBI

rHEBA.
Tabnmia 1
ConeprxaHne TMOKCHHOB B ITOBEPXHOCTHBIX ¥ TUTHEBBIX BOJIAX
OOBEKT UCCIIENOBAHUS Conepxanue B nossix IJIK
Boga p. [llaan 1,7.-21,6
Bona YumnHCcKOTO BOIOXpaHUIHIIA 15
HoBo3zanannas BogonpoBoaHas cTaHIus MOCKBBI 0,5
Boctounas BogonpoBoaHasi cranius MOCKBbI 1,1..4,0
[TutbeBas Boaa r. KonapoBo 1,7..3,5
ITuteeBas Bona r. Yamaesck <0,7

I'. COE/JUHEHUA CEPbI, ©OCD®OPA U A30TA
[Ipu omenke 3arpsizHeHHsT OMocdepsl coenquHeHusIMH (hochopa BaKHBI TEXHOTEHHBIE MTYyTH
WX MOCTYIUICHUS. 3HAYUTENbHbIE KoandecTBa GocHOpPHBIX COSAMHEHUN BXOAST B COCTaB MOIOIINX
CPEACTB U C MX OCTaTKaMU IMOMAIAI0T B CTOUHbIEC BOJbl. CTUpanbHbie mopomku comgepxat 10... 12%
nupodocdara xkanus uiu ot 4...5 1o 40...50% Tpunonudocdarta HATPUSI U HEKOTOPbIE Ipyrue doc-
dopconepxkaiue KOMIOHEHTb. Pocop TakxKe BXOIUT B COCTAB MHCEKTULIUIOB, HAIPUMEpP XJIO-




pocdoca. BMecTe ¢ MpOMBIIIJICHHBIMA U OBITOBBIMU CTOYHBIMU BOJaMU coelnHeHHs (ocdopa Mo-
I'YT IOCTYNAaTh B MTOYBHI U IOYBEHHO-TPYHTOBBIE BOJIBI.

B 6umocdepe azor mpucyTcTByeT B razoo0OpasHoil (opMe, B BUAE COCIUHEHHUIH a30THOH U
a30THCTON KHUCIIOT, COJIEH aMMOHHUS, a TaKXKe BXOAUT B COCTaB Pa3HOOOPA3HBIX OPraHUYECKUX CO-
€IMHECHUM.

TexHoreHHsle BEIOPOCHI a30Ta B BO3AYIIHYIO CpPEy B OCHOBHOM BKJIIOYAIOT OKCHJ a30Ta U
ero nuokcu. OKCHIBI a30Ta aKTUBHO YYaCTBYIOT B (JOTOXUMHUYECKUX PEAKIHSX, IPOAYLUPYS 030H
1 a30THYIO KHCIIOTY.

B nacrosimee BpeMsi 60JIbIIyI0 MPOOJIEMy NPEACTABISAET HApYIIEHHE TOJIIUHBI 030HOBOTO
CJI0S, Ha YMEHbIIIEHHE KOTOPOT0 MOTYT OKa3bIBaTh BIUSHUE HEMOJHBIE OKCH/IBI a30Ta, BCTYMAOIINE
B peaknuro okucienust or N20 no NO; u ucnonb3yromme KUCIopoa 030HOBOTO cios. Pa3pymienne
030HOBOTO JKpaHa CBSA3BIBAIOT C OKCHIOM a30Ta, KOTOPBIHA CIY)KUT UCTOYHUKOM OOpa30BaHUS APY-
T'HX OKCHOB, KaTATM3UPYIOMUX (HOTOXMMUYECKYIO PEAKIIUIO Pa3I0KEHH MOJIEKYJ 030HA.

O 3HaAUMTENHHOM 3arps3HEHUN COSAMHEHUSIMH a30Ta CBUACTEILCTBYET MOBBIIICHHE YPOBHS
KOHLEHTpallUii HUTPATOB B IPUPOJHBIX Bojax B 2...4 pa3a u Oojee, a TakKe NOBBILIEHUE KOHLIEH-
Tpaluii aMMOHUITHOTO U HUTPATHOTO a30Ta JO TOKCHMYHBIX YPOBHEH, YTO MOXKET MPHUBECTH K CIIe-
U(pUIECKUM 3a00JIEBAHUSAM THIIA METTEMOTIIOOMHEMHH JIIOACH M KHUBOTHBIX. Kak mpaBumiio, mMak-
CHUMAJIbHOE COJIep)KaHHe HUTPATOB OOHAPYKUBAIOT B MPOIYKIINH, BBIPAILICHHONW Ha MpHYycageOHbIX
y4acTKaxX M apeHIyeMBIX MOJSIX W Oropojax, Irlie BHECEHHE yqoO0peHue He KoHTposmpyercs. [Ipu
B3aMMO/ICHICTBUM HUTPUTOB M AMHUHOB B JKMBBIX OpraHH3Max OOpa3ylOTCs HUT-PO3AMUHBI, SIBIISIO-
Mecsl KaHIEPOTeHAMH M CIIOCOOHBIE BBI3BIBATh HAPYIICHUS XPOMOCOMHOTO armapara U Haclel-
CTBEHHBIE YPOJICTBA.

®ocdop 1 a30T BIAMSIIOT HA BOJHBIE SKOCHCTEMBL. DBTPOGHUPOBAHHE, WU HEHOPMAIBLHOE
MOBBIIIEHUE OMOIOTUYECKON MPOAYKTUBHOCTH BOJHBIX OOBEKTOB M MOYBBI, IPOUCXOAUT B PE3Yilb-
TaTe HAKOIUICHUS U30bITKA OMOTEHHBIX JJIEMEHTOB (BEILIECTB).

B OosbiMHCTBE BOAHBIX 3KOCHCTEM JUMHUTUPYIOIIMM OHWOTEHHBIM 3JIEMEHTOM SIBISETCS
dochop, B MeHbIIEH CTETIEHH a30T; B TAKUX SKOCHCTEMaX HAOIIOAeTCS HU3Kas POYKTUBHOCTD U
KaK CJIeJCTBHE — YHUCTas Mpo3pauHas BojAa, oOoraimieHHas kuciopoaoMm. Ha nHe mosiisercs oca-
JIOK, PacTUTENFHOCTh HAYMHAET BTOPIaThCS B DKOCHUCTEMY C OEperoB, SKOCHCTEMa «CTapeeT»
«yMHpaeT»: BOJ0EM MeJIeeT U 3apacTaerT.

[IpusHakom «0oJIe3HU» SBIISIETCS PA3BUTHE CHHE3EJEHBIX BOAOPOCIEH Wi Apyrux (Horo-
CHUHTE3UPYIOUIMX BOAOPOCIEH, BBI3BIBAIOIINX «IIBETEHUE» BOJbl. Boia B MPpecCHOBOAHBIX BOJOEMAX
CTaHOBHTCS HETPUTOJHOW HE TOJBKO JJISl MMUTHS, HO M Uil TIPOMBINUICHHBIX HYXK, BOSHUKAET P
OIAaCHOCTEH U Hepa3pelIMMbIX MOoKa MPoOIIeM.

Bcenenctue sBTpodupoBaHusT HEKOTOPBIE HAa3€MHBIE SKOCHUCTEMBI TaK)Ke MEPEepOkKIAI0TC:
U3 HUX UCUE3aI0T BU/Ibl pACTEHUH, XapaKTepHbIe ISl YCIOBHIM MECTOIIPOU3PACTAHHUS.

Jl. ©PEOHBI

@Dpeonvl (xn1a00HbL) — 3TO Tpynna (HTOPYIrIEBOIOPOIOB KUPHOTO Psijia, INIABHBIM 00pa3oM
METaHa; Ta3bl WM JIETYIHe KUIKOCTH. biaromapst CBOMM TepMOIUHAMHYECKUM CBOHCTBaM (hpEOHBI
HAIUTK IMIUPOKOE MIPUMEHEHNE B TPAKTUKE KaK XJIaJOHOCUTENN B XOJOJMIBHBIX MaITMHAX.

[Tpu KOHTAKTE ¢ OTKPBITHIM TUITAMEHEM (DPEOHBI PA3NIaraloTcsi C 00pa30BaHUEM TOKCHYHBIX
mudrop- u propxiopdocresa, yCTOMUUBB K ASUCTBUIO CEPHOW KUCIOTHI M KOHLEHTPUPOBAHHBIX
iesnoue, He B3aMMOJIEHCTBYIOT C OOJBIIMHCTBOM META/UIOB. OpeoHbl HETOKCHUYHBI /111 OPraHu3-
Ma, OJJHAKO UX BO3JIEHCTBHE Ha OKPYKAIOILIYIO CpPelly MOKET UMETh M HETaTUBHBIE MOCIEACTBHS —
00pa3oBaHKE 030HOBOU «JIBIPBIY.

XnamoHel 00MANAIOT MPUBICKATEIBHBIMU (DU3UKO-XUMUYECKIMH CBOMCTBAMH, MAaJIOTOK-
CHYHBI, MPOCTHI B UCIOJb30BAHUHU, HE 00Ja/1al0T KOPPOZUPYIOIIUM JIEHCTBUEM, UMEIOT UCKIIOYH-
TEJIBHO BBICOKYIO IJIAMSITIOAABIISIONIYIO CIIOCOOHOCTD.

X7aloHbl TPUMEHSIIOT B KQUeCTBE XJIJareHTOB, MPOIEVIEHTOB B a3pO30JbHBIX YMAaKOBKaX
KOCMETHYECKHUX CPEJICTB, KOMIIOHEHTOB OTHETYIIAIUX COCTaBOB, pacTBOpHUTENeH u T. 1. B mpo-
MBIIJICHHBIX MacIITadax XJIaJ0Hbl CTAIHM MPUMEHSTH ¢ Hadana 30-x rr. XX B.



B 1974 r. yueHbIMH OBIJIO BBICKA3aHO IMPEIINOJIOKEHHUE O TOM, YTO XJIAJJOHBI Pa3pylIaroT
O30HOBBII CITIOM, 3aIIUIIAIONINI 3€MHbIE OPraHU3MBbl OT TYOUTEIBHOTO JIEUCTBUS YIbTpaduoIeTo-
BOro u3nydeHus cosHia. OdocHoBanHocth runotessl (F. S. Bowland, M. J. Molina) 6su1a moa-
TBEp>KJIeHA MPSAMBIMU U3MEPEHUSIMHU.

O30HOpazpyuiaroniee A€UCTBUE XJ1al0HOB IIPUBOAUT K 00pa30BaHMIO TaK HAa3bIBAEMBIX 030-
HOBBIX JIbIP, TO €CTh K CHI)KEHUIO KOHILIEHTPALUU 030HA, YTO PACLIEHUBAETCS KaK Cepbe3Hasi IKOJIO0-
rudeckast ornacHoctb. B 1987 r. 1OoCTUTHYTO MeXIyHApOAHOE corianieHue — MoHpeanbCKuid mpo-
TOKOJI, 00SI3BIBAIONIUI BCE CTPaHbl YUaCTHHUIIBI coramenus ¢ 1994 r. orpannunts, a k 2000 r. mmosn-
HOCTBIO IIPEKPATUTh IMPOU3BOACTBO U INPUMEHEHHE BCEX O30HOpa3pylIalOIIMX MarepuaioB. B
HACTOAIIEe BpeMsl HaMeUYeHHasl 11eJib He NOCTUrHyTa. Clieyer 3aMeTUTh, YTO OMAacCHOCTh 00pa3oBa-
HUS 0O30HOBBIX JbIP OKa3aJ1ach IIPEYBEIMUEHHOM.

3. BO31YX KAK ®AKTOP CPEJIbl OGUTAHUS

Boznyminas cpena, B KOTOPO OCYHIECTBIIAETCS JESATENHOCTh YEIOBEKA, XapaKTEepU3yeTcs
¢bu3nUYecKUMU napamMeTpamMH, XMMUYECKHMM COCTaBOM, HOHHBIM COCTaBOM M JIpPYTMMH MOKa3aTels-
MHU.

Pusuyeckne nmapamMerpbl BO3JyXa: TEMIIEpaTypa, OTHOCUTENbHAS BIaXKHOCTb, CKOPOCTD,
O6apomeTpuueckoe naBieHue. [lepBrie Tpu mapameTpa ONmpeesisioT MPOIece TEPMOPETYISIUU Op-
raHu3Ma, TO €CTh MOJJIepKaHue TeMIlepaTypsl Tena B npenenax 36...37°C. Tepmoperyssiuus obec-
[IeYMBAaEeT PaBHOBECHE MEXJy KOJMYECTBOM TEIlIa, HENPEPHIBHO OOpa3yIOUIMMCSI B OpraHU3Me B
nporecce oOMeHa BEIIECTB, M U3JIMIIKAMH Telja, HENPEPhIBHO OTJABAEMBbIMU B OKPYKAIOLIYIO
Cpeny, TO €CTh MOJAEPKHUBACT TEIJIOBOM OajlaHC OpraHr3Ma YeJIOBEeKa.

Tepmoperymsmnust — GU3NOIOTHUECKUI poLecc, KOHTPOIMPYEMBbIN LIEHTPaIbHOI HEpBHON
cucTeMol. Pa3znuuaroT XMMHUYECKYI0 M (U3UUYECKYIO TEPMOPETYIISLUIO.

OcHOBHOE 3HaueHHE HMMeeT (U3NYECKas TEPMOPETYJSIUs, MOCPEACTBOM KOTOPOH ocy-
IIECTBJISIETCS OTJla4ya TeIljla OPraHU3MOM B OKPYKAIOIIYIO Cpeay. DTOT MPOIECC MOXKET UITH TpeMs
IyTSAMHU:

1) B Buze MH(QPAKpPACHBIX JIy4YeH, U3Ty4aeMbIX MOBEPXHOCTHIO Tella B HANPABICHUU OKPY-
KAIOIUX MpeIMeToB ¢ Oosiee HU3KOM Temreparypoil (paguanus); TakuM myTteM Tepsercs ~ 45%
BCEH TEIJIOBOM SHEPruu, BhIpabaThIBA€MON OPraHU3MOM,;

2) HarpeBOM BO3/1yXa, OMBIBAIOIIETO MTOBEPXHOCTH TeNa (KOHBEKIIHUS ), IPU 3TOM TEePSIETCS «
30% Temnna;

3) ucriapeHHeM 10Ta, Mpu ATOM TepsieTcs ~ 13% Teruta yepe3 opraHsl AbIXaHUS U OKOJIO 5%
TeIlIa pacXoAyeTcsl Ha HarpeBaHWe MPUHUMAEeMOM MUILH, BOJbI U BIBIXaEMOI0 BO3TyXa.

[lepeoxnaxaenusi HaOIOJAETCS IPU COUETAHUU HU3KOM TeMIeparyphl,.

Xumudeckuii cocraB. UucTeiil BO3MyX UMEET CIEAYIONMA XUMHUYECKA COCTaB B MPOILIEH-
Tax no oowvemy: azotr — 78,1; kuciaopoa — 20,94; aproH, HeoH U Apyrue uHepTHbIe razsl — 0,94;
yraekucibiid ra3 — 0,03; npoune razel — 0,01. B Bo3ayxXe MOTYyT HaXOJAMTHCA BPEIHBIE BENIECTBA
Pa3IMYHOIO MPOMCXO0XKIEHUS B BUJE ra30B, IAPOB, A3P0O30JI€H, B TOM UUCIIE PaJlMOaKTUBHBIE.

Bpeonoe sewjecmeo — BemiecTBo, KOTOpOE MIPHU KOHTAKTE C OPraHU3MOM YeJIOBEKa B cllydae
HapyleHust TpeOoBaHUI 6€30MaCHOCTH MOXKET BBI3bIBATh 3a00JIEBaHUS WM OTKIOHEHHS B COCTOS-
HUU 3/10pOBbsI, OOHApYKMBaeMble COBPEMEHHBIMU METOJAMH KaK B MpOIlecCe KOHTaKTa ¢ HUM, TaK
U B OTHAJIEHHBIE CPOKM KU3HU HACTOSALIETO U MOCIENYIOIIEro nokoneHuil. M3 gannoro onpenene-
HUS CIEAYET, YTO BCe XMMUYECKUE COeIMHEHUS MOTEHI[HAIBHO SBIISIOTCS BPEIHBIMU BEIIECTBAMHU.
Bpennsie BemecTBa MOKHO KJIaCCH(PUIMPOBATH MO CIECTYIONIUM ITPHU3HAKAM.

Ilo xapaxkmepy 6030eticmeus Ha opeanu3m: OOLUIETOKCUYECKUE, pa3Jpa)xarolue, CeHCUOU-
JTU3UPYIOIINE, KAHLEPOT€HHbIE, MyTareHHbIE, BIUAIONINE HA PEIPOAYKTUBHYIO () YHKIIHIO.

Ilo knaccam xumuueckux coeouHeHuii: OPraHNYEeCKUe, HEOPraHMUECKUE, FJIEMEHTOOPTaHU-
YECKHE.

Ilo cmenenu mokcuyHocmu: 4pe3BbIYANHO TOKCHUYHBIE, BBICOKOTOKCUYHBIE, CHIIbHOTOKCHY-
HbIE, YMEPEHHO TOKCUYHBIE, MAJIOTOKCUYHBIE, IPAKTUUECKH HETOKCUYHBIE.



Ilo cmenenu 6o30elicmeusi Ha opeanu3M. YPE3BBIYAWHO OIACHBIE, BBICOKOOIIACHBIE, yMe-
PEHHO OMacHbIE, MaJIOOMaCHbIE.

Jlnist mpeioTBpaIlleHUs] HEraTUBHBIX MOCIEICTBUN BO3JCHCTBUS 3arpsA3HAIONINX BELIECTB HA
OTJIeNIbHbIE KOMIIOHEHTHI MIPUPOAHOM cpe/ibl HeOOXOIUMO 3HATh UX MpEeesIbHbIE YPOBHHU, MPH KO-
TOPBIX BO3MO)XHA HOpMaJIbHAsl KU3HEAEATENbHOCTh U (YHKIMOHUPOBaHUE opranu3ma. OCHOBHON
BEJIMYMHON SKOJOTMYEeCKOr0 HOPMHPOBAHUS COACPKAHHS BPEIHBIX XUMUYECKHX COCIUHEHHH B
KOMITOHEHTaX IPUPOIAHOU CPEIbl ABISACTCA npedenbHo oonycmumas kouyenmpayus (I1/K).

[TJIK — 310 Takoe conep:kaHHe BPEIHOIO BEUIECTBA B OKpY)KalollIel cpene, KOTOpoe Mpu
MOCTOSTHHOM KOHTAKT€ MJIM MPH BO3/CHCTBHHM 32 ONPEACICHHBIN MPOMEKYTOK BPEMEHH MPaKTHYe-
CKM HE BIIMSET Ha 3JI0POBHE YEIOBEKAa W HE BBI3BIBAET HEOIATOMPUATHBIX MOCIEACTBUHA y €ro
noromctBa. 1Ipu onpenenennu IIJIK yunuTeiBaeTCs HE TONBKO BIMSHUE 3arps3HSIONIEIO BEIECTBA
Ha 3/I0POBBE YEJIOBEKA, HO U €ro BO3/ICHCTBHUE HA KUBOTHBIX, PACTEHUS, MUKPOOPTraHU3 MBI, a TAKXKe
Ha IPUPOJIHBIE COOOILECTBA B LIEJIOM.

B kauecTBe npuMepa IaauM XapakTEPUCTUKY HEKOTOPHIM 3arpS3HSIONIMM BEIIECTBAM.

ITviu. B 3aBECHMOCTH OT MIPOUCXOKICHHSI TIPUHSTO PA3IN4aTh OPraHNYECKUE U HEOPTaHH-
yeckue nbutd. K opraHndeckuM OTHOCSTCS pacTUTEIbHAs U KUBOTHAS MbLIb, a TAKXKE MbUIb HEKO-
TOPBIX CHHTETUYECKHX BemecTB. K HEOpraHMYEeCKUM OTHOCSTCS MeTaJUIMYecKas U MHHEpalbHas
(kBap1, acOoecT, IEMEHT U JIp.) MBLIH.

Ammuax (NH3) — GecuBeTHbIif Ta3 ¢ pe3kuM 3amaxoM. XOpOIIIO PacTBOPUM B BOjIE, Mepe-
BO3UTCSA U XPAHUTCS B CHKIDKEHHOM COCTOSHMM. AMMHAK SIBIISIETCS TOPIOYMM Ta3oM, TOPUT IPH
HAJIMYMH TIOCTOSTHHOTO MCTOYHHMKA OrHs. [lapel amMmmuaka oOpa3yroT ¢ BO3AYXOM B3pPHIBOOIIACHBIC
cmecu. EMKOCTH ¢ aMMuakoM MOTYT B3pbIBaThCs MPU HArPEBaHUU.

Oobmerokcnueckue 3h(eKTsl B OCHOBHOM OOYCIIOBJICHBI JEHCTBUEM aMMHaKa Ha HEPBHYIO
cucremy. IlocrnencTBUsIMH TsDKENOM HMHTOKCUKAIMM SIBIISIOTCS CHUXKEHUE HWHTEIUIEKTYaJIbHOIO
YPOBHSI C BBITIAJICHUEM TaMsTH, HEBPOJOTHUECKUE CHMIITOMBI: TPEMOp, HAPYIICHHUE PaBHOBECHS,
TUKH, TIOHW)KEHHE O0JIEBOI M TaKTUIIBHON YyBCTBUTEJIBHOCTH, TOJOBOKPY)KEHUE, HUCTArM, TUIIEep-
peduekcusi. [TocmeacTBUSAMEU OCTPOTO OTPABJICHUS MOTYT OBITH TIOMYTHEHHE XPYCTaJIHKa, POTOBHU-
IIbl, Ja)K€ €€ MPOOOJICHUE U TOTEPS 3PEHUS, OXPUIUIOCTh WIIM TOJIHAS MOTEPsI TOJIOCA U PA3IUYHbIe
XpoHHUYeckue 3aboneBaHus (OpOHXUT, 3Mpu3eMa JIeTKUX U Ap.). B ciydyae manbix KOHLEHTpaiuii
HaOJr0AaeTcsl He3HAYMTEIbHOE pa3jpakeHue Ii1a3 U BEepXHUX JbIxaTelabHbIX myTeil. [Ipu cpennux
KOHILEHTpaLUsAX Ha0JII01aeTCsl CUIIbHOE pa3/ipakeHHE B IM1a3aX U B HOCY, YacTO€ YMXaHUE, CIIOHO-
Te4yeHue, HeOoIblIasi TOITHOTA U TOJI0OBHAs 00JIb, MOKPACHEHHE JIMLa U notootAeneHue. [Ipu Bos-
JEWCTBUU OYEHb BBICOKMX KOHIICHTPALMH YK€ 4epe3 HECKOJIbKO MHHYT HACTYIAlOT MBIIICYHAs
cJ1a00CTh € TIOBBIIIEHHON pedIeKTOPHOM BO30YAMMOCTbIO, PE3KO CHIKAETCS CIIyX.

Ja ammuaxka I[TIK,, = 0,2 mr/m®, IMIKcc = 0,2 Mr/ve,

Oxuco yenepooa (CO) — OecuBeTHBIN ra3z 6e3 3amaxa U BKyca, III0X0 PaCTBOPSETCS B BOJE;
B CXKIDKEHHOM COCTOSIHUM O€CI[BETHAs MPO3pavHasi KHUIKOCTh;, Heroprod. [Ipeaensr BocriameHsie-
MOCTH OKHCH YTJepoJia B cMecH ¢ Bo3ayxoMm — 12,5...74,2%, cMech ABYyX 00BEMOB C OJTHUM 00be-
MOM KHCJIOPO/ia B3PBIBACTCSI TPH HATWYHH OTKPBITOTO TUTAMEHH.

Oxuchp yriaepoja — BEILIECTBO NMPEUMYILIECTBEHHO OOILESAOBUTOTO JACHCTBUS, SBISETCS
oM remorioouHa. CO BBITECHAET KUCIOPOJ U3 OKCUTEeMOTJIO0MHA, CO/IepKaHUe KHCIOpoaa Mo-
xeT cHmKaThecs A0 8% (aHokcemus). OKUCh yriepoaa CrocoOHa OKa3bIBaTh HEMOCPEICTBEHHOE
TOKCUYECKOE JICMCTBHE Ha KJIETKH, Hapyias TkaHeBoe JpixaHue. CO BIMSET HA YIJIEBOJHBIA U
dochopusiii oomeH. [Ipu neiicTBUM OKUCH yriepojia HabM0JaeTcsl TSXKECTh U OLIYIEHUE CIIaBIIH-
BaHUS TOJIOBBI, CHIIbHAs O0JIb BO JIOY M BHCKax, TOJIOBOKPYXXEHHE, IIIyM B yIIaX, MOKpAacCHEHHUE U
AOKEHUE KOXH JIUIA, TPOKb, YYBCTBO CIA0OCTH M CTpaxa, KakJa, yJalleHue Myibca, MyIbcalus
BHUCOYHBIX apTepHii, TOIHOTA, pBoTa. B nanbHeieM mosBiseTcs: OLENneHeloCTh, ¢1abocTh U 0e3-
Yy4acTHOCTb, HApPACTaeT COHIMBOCTh. TemnepaTypa Tena MoxeT nosbimatecs 10 38...40°C.

Hus okucu yraepoaa ITIK,,, = 3 M/, IMIKcc =1 M/,

Xnop (Cly) — 3e1eHOBaTO-)KENTHIN T'a3 C XapaKTEPHBIM PE3KUM YIYILIMBBIM 3a1axoM, Ma-
JIOPAaCTBOPUM B BOJIE, PACTBOPUM B YETBHIPEXXJIOPUCTOM THUTAHE U YETHIPEXXJIOPUCTOM KPEMHUHU.



SBnsieTcss CHIBHBIM OKHCIUTENEM. XJIOp TsDKENNee BO3yXa, CKAIUIMBAaeTCs B TMOJBajaX, HU3WHAX
MECTHOCTH,

XPaHUTCS M TIEPEBO3UTCS B CKMIKEHHOM COCTOSIHUU. XJIOP B3pPBIBOOIIACEH B CMECH C BOJO-
POJIOM, HETOPIOY, HO TIOXKapoonaceH. EMKOCTH ¢ XJIOpOM MOTYT B3pbIBAThCA MPU HATPEBAHUH, XJIOP
MOJIICP>)KUBACT TOPEHUE MHOTHX OPraHHYECKUX BEIIECTB.

XJ10p — BEIIECTBO MPEUMYIIECTBEHHO YAYIIAIOMIET0 ACHCTBUS, pa3IpakaeT JbIXaTelbHbIe
IIyTH, MOKET BBI3BAaTh OTEK JieTkux. [Ipu aeiicTBUM XJ10pa B KPOBH HApyIIAETCS COJIEPIKAHHUE CBO-
O00HBIX aMUHOKHUCIIOT. [Ipy HEe3HAUMTENBHBIX KOHIIEHTPAIUSAX XJOopa HAO0aeTcsl MOKpPAcCHEHUE
KOHBIOHKTHUBBI, MATKOTO HEOA M TIIOTKH, OPOHXUT, JIETKast OABIIIKA, OXPHUILJIOCTh, YyBCTBO JIaBje-
Hus B rpyau. [Ipu Bo3neiicTBUM MalbIX U CPETHUX KOHIEHTpalui Xjiopa HaOII0Jat0TCs 3arpyauH-
HbIe 00JH, HOKEHUE U pe3b B IJIa3ax, CJIe30T€YeHUE, MYUHTEIbHbIN CyXOi Kallellb, YBEINYUBACTCS
OJIBIIIIKA, MYJIbC YYalllaeTCsl, HAUMHAETCSA OTAENICHUE MOKPOTHI CO CIM3BI0 M OTXapKUBaHHE MEHHU-
CTOM KEJITOW WM KPAaCHOBATOM KMAKOCTU. MIHOTAa OTpaBlIeHUE, MEPEHECEHHOE HAa HOrax, 4epes
HECKOJIBKO JTHEH 3aKaHYMBAETCS CMEPTHIO.

Jia xaopa [IIK,,, = 0,1 mr/v®, TIIK e = 0,03 mr/v’.

Jliisa obecriedeHusi OXpaHbl BO3IYIIHOW Cpebl YCTAHOBIIGHA €Ille OJIHA HOPMATHBHAs BEJIH-
YHMHA, XapaKTepu3yromas o0beM BpPEIHBIX BEUIECTB, BHIOPACHIBAEMBIX B aTMOC(hepy OTIEIbHBIMU
WMCTOYHUKAMU 3arpSI3HEHUS] —-npedeibHo 0onycmumblii eviopoc (I1/]B).

[IIB — 310 00BeM (KOIMYECTBO) 3arpsi3HSIONIECTO BEIIECTBA, BHIOPACHIBAEMOTO OTEIBHBIM
HMCTOYHUKOM 3a €IUHUIY BpEMEHH, MpeBhIlIeHHe KoToporo BeneT k npessimenuto [1/IK B cpene,
OKpY’Karolleld MCTOYHUK 3arps3HEHUs, W, KaK CJIEICTBHE, K HEOJArONmpUATHBIM IIOCIEACTBUSM B
OKpY’Karollen cpeie U K PUCKY ISl 3I0POBBS JTIOICH.

Boznyx xapakrtepu3yercst UOHHbIM COCMABOM.

Honuzayus 6030yxa — TipoliecC MPeBpaIIeHUs] HEUTPAIbHBIX aTOMOB M MOJIEKYJ BO3AYII-
HOW CpeJIbl B 3JICKTPUYECKH 3apsHKEHHBIC YacTUIBI (MOHBI). MIOHBI B BO3/IyXe MOTYT 00pa30BEIBATh-
Csl BCJIE/ICTBUE €CTECTBEHHON, TEXHOJIOIMYECKON M HCKYCCTBEHHOM MOHU3AIUY.

Ecmecmeennas noHU3anus MpOUCXOIUT B PE3yNIbTaTe BO3JCHCTBHS HA BO3AYIIHYIO CPEIy
KOCMHUYECKHX U3TYyYEHHUH U YacTHIl, BRIOPACHIBAEMBIX PaJMOAKTHUBHBIMU BEIIECTBAMHU TPU UX pac-
naze. EcrectBeHHOE HOBOOOPa30BaHUE MPOUCXOAUT IIOBCEMECTHO U TIOCTOSTHHO BO BPEMEHH.

Texuonoeuueckas MOHU3ALUS TTPOUCXOIUT MPH BO3JIECHCTBUU HA BO3IYIIHYIO CPEAy paauo-
AKTUBHOTO, PEHTTEHOBCKOTO U YJIbTPa(HOIETOBOTO M3IY4YECHHs, TepMOIMUCCHH, (hoTodPdekTa u
JIPYTUX WOHU3HPYIOMHUX (AaKTOPOB, OOYCIOBIEHHBIX TEXHOJOTHUYECKHMHU Mpoueccamu. OOpazo-
BaBIIIMECS TP STOM MOHBI PaCIIPOCTPAHSIOTCS B OCHOBHOM B HETIOCPEACTBEHHOW OJIM30CTH OT TEX-
HOJIOTUYECKOM YCTaHOBKH.

Hckycemeennas AOHU3AIAS OCYIIECTBIISIETCS CIIEIMAIBHBIMU YCTPOWCTBAMH — HMOHU3ATO-
pamu. MoHu3aTopbl 00ecreuynuBalOT B OrpaHUUYEHHOM O0beMe BO3YIIHON Cpeabl 3a/JaHHYI0 KOH-
[IEHTPAIHIO HOHOB OIPEeICHHOMN TTOISIPHOCTH.

XapakTepucTUKaMH MOHOB SIBIISIFOTCS TIOJIBWXKHOCTh ¥ 3apsi. [1oJBMKHOCTH MOHOB BBIpa-
xaetrca koddduurentom nponopuuoHaisbHocTH K, (cMm/c)-(cM/B), Mexnmy cKOpocTbi0 MOHOB U
HaMPsHKEHHOCTBIO AIEKTPHUUECKOTO MOJIs, BO3/IeCTBYOIIEro Ha HoH. [10JBH)KHOCTh HOHOB 3aBUCHUT
OT MX Macchl: 4YeM OOJIbIlIe Macca, TEM MEHBIIE CKOPOCTh MEPEMEIIECHHs] HOHA B DIIEKTPHYECKOM
noJe.

4, BOJA KAK ®AKTOP CPE/Ibl OBUTAHUA

Korna ydensle, uccienyst Ipyrue IUIaHEThI, CTaBsAT BOIPOC, €CTh JH emie rae-mbo B Cou-
HEYHOM cHuCTeMe KU3Hb, IEPBOE, Ha YTO OHU OOpalatoT BHUMaHHUE, — 3TO Boja. be3 BObI JKU3Hb
CYILIECTBOBAThH HE MOKET.

Ha 3emne ee ouenp MHOr0, 0K0J10 70% MOBEPXHOCTH IIAHETHI TOKPHITO MOPSIMU U OKEaHa-
MU, HO 3Ta BOJla — CoJIeHas. Bce OCHOBHbBIE HAa3eMHBIE YKOCHUCTEMBI, BKIIIOYAsl U YEJIOBEUECKYIO,
3aBUCST OT HAJIM4Ms pecHOM Boabl, conepxaniei menee 0,01% coneit. Ee ropazno menbiie — me-



Hee 1% Bcero MUPOBOTO 3amaca BOJIbI, MPUYEM PACTYIIEE YeTIOBEYECTBO PACTPAYMBACT U 3arPs3HS-
€T 9T0 OecieHHOe OOraTcTBO.

Hama 3amaya — npoaHanu3upoBaTh MPECHOBOAHBIE PECyPCHl, YTOOBI MOHAThH, KaK MbI MX
HCTOIIAEM M YTO MOXKHO CJlIeJaTh JIsl COXpPAHEHUS U PAllMOHAJIBLHOTO HCIIOJIb30BAHUS BOJIBL.

Onenka 3aracoB IPECHOM BOJIbI B HACTOSILEE BPEMS 1aJIeKa OT COBEPILIEHCTBA U 110 JAHHBIM
Pa3IMYHBIX aBTOPOB OHA PACXOIUTCS MHOTIA 0 AecsaTH pa3. OOmuii 00beM npecHoi BOAbI Ha Iuia-
Hetre paBeH 35,029 mun kM°. OJHAKO U3 3TOr0 KOIHYECTBA MPECHBIX BOJ, MOTEHIUAIBHO MPUTO/-
HBIX K HCIIOJIb30BaHUIO, MOYTH 69% 3aKIII0YEHO B JIETHUKOBBIX MOKPOBAaX U B TOPHBIX JIEAHHUKAX, a
6onee 30% — B BOJOHOCHBIX CJIOSIX TIIyOOKO 1o 3emiieil. Ha momio mpecHbIX BOJ, COAEepIKAIIXCs
B pyCJIax peK MHUpa U MPEACTABIISIIONTUX I HaC HauOoJbIui nHTEepec, npuxoautcs Bcero 0,006%
OT OOIIHMX 3aracoB MPECHON BOJIBI HA 3eMIie.

Bopa sBnsiercs BakHeHIINM (aKTOPOM OKpYKAIOIIEH Cpelibl, KOTOPhIN OKa3bIBA€T MHOIO-
o0pa3Hoe BO3/IEHCTBHE HA BCE MPOIIECCHI KUZHEACATEIILHOCTH OPraHn3Ma, Ha paboTOCIOCOOHOCTh U
3a00J1€Ba€MOCTh YEJIOBEKA.

5. ®PU3NOJOI'NMYECKOE U TUHTUEHNYECKOE 3HAYEHHUE BO/IbI

Bona npuHuMmaer akTHBHOE yyacTHe B (pU3HONIOrHYecKuX npoueccax opranuzma. OHa sBis-
€TCsl YHUBEPCAJIbHBIM PacTBOPUTEIEM ra3000pa3HbIX, KUJKUX U TBEPJbIX BELIECTB, a TAK)KE ydacT-
BYeT B IpoIleccax OKHUCIIEHHs, IIPOMEXKXYTOUHOr0 OOMEeHa, MullleBapeHus. PacTBOpeHHbIE B Boje
MUHEpAJIbHBIE COJIM OKa3bIBAIOT BIMSHUE HA MOJIEPKAHUE BAKHEHIINX OMOIOTHYECKHX KOHCTAHT
OpraHu3Ma — OCMOTHYECKOIO JaBJE€HUs, KUCIOTHO-ILEIOYHOro paBHOBecus. Bona sBisercs
YYaCTHUKOM IIPOLIECCOB TUAPOJIN3a )KUPOB, YIIIEBOAOB, THAPOJUTHYECKOTO U OKUCIUTENIBHOTO J€3-
aMMHUPOBAaHUS aMUHOKHUCIIOT U JPYTUX peakuuil mpomexyTouHoro oomena. Boga oGecrneunBaer
TYprop KOKH U TKaHEH OpraHu3Ma.

CytrouHblii 6aaHC BOJBI Y YEJIOBEKA B OpraHU3Me cocTaBiseT okoo 2,5 1. KonnvecTBo mno-
TpeOasieMoil BOJbI MOJBEPKEHO 3HAYUTENBHBIM KOJEOAHUSIM B 3aBUCUMOCTHU OT KIMMAaTHYECKUX
YCJIOBUH, MUKPOKJIMMAaTa U MHTEHCUBHOCTH BBIMOIHAEMOM paOOTHI.

[Totepst Boab! B konuuecTBe 10% 0T Macchl Tena NPUBOJUT K HAPYILIEHUIO 0OMEHa BEILECTB,
notepst 15...20% cmeptenbHa npu temneparype Bozayxa 30°C, a morepst 25% abconoTHO cMep-
TeNbHA.

I'uruennyeckoe 3HaueHHE BOJBI BENUKO. OHA MCIONIB3YETCS Ul NONJEpKAHUS B HaaJIexKa-
IIIEM CAaHUTAPHOM COCTOSIHMM TeJla YesoBeKa, IPeIMETOB 00MX0/1a, KWINIIA U IIp., OKa3bIBaeT Oa-
TOIIPUATHOE BIIMSHHUE HA KIMMAaTHYECKHUE YCIIOBHUS, YCIOBHS OTIbIXa HACEJICHUS, HA YPOBEHb KYJIb-
TYpHbI U ObITA.

B nauane XX B. pacxoa BoJibI B ropojiax EBpomnsl cocTaBmsit oT 55 10 135 11 Ha yenoBeka B
CyTKH. {711 IUThs, TPUTOTOBJIEHUS UM, YMBIBAHUSA U MBIThSl OCYABI UCIIONB30BaTI0Ch 20...30 11
BOJBI, JJIl CAHTEXHUYECKUX HYXI —- 7...10 1, Ha kaxayro BaHHY — 350 11, Ha KaXIbli Aym —
20...30 1, U1 TOJIMBKHU CAJIOB, YU M 1BOPOB — 1,5 11 HA KaKJIbIi KBAJAPATHBIA METP, ISl PyYHOH
noxkapHoit Tpyosr — 300...400 51 3a MmunyTy aeiictBus. Hopmoit motpeGienus Boasl B Hayasie XX B.
cunutaiock 100 51 BOJbI HAa YeIOBEeKa B CYTKH, HO €CJIM PacXo]l BOJbl HE KOHTPOJIUPOBAJICS BOJOME-
pamu, oH Mor Bo3pactu U 110 200 1.

Tabrma 2
[Tokazarenu yaensHOTO BOJOMOIH30BAHHS

Bun Bomonons3oBaHust Y nenbHOE BOAOMOIIB30BaHKE JI/(CYT-Uel)

1985 . 1990 r. 1992 r.
X03sIICTBEHHO-TIMTHEBBIE HYKIIbI HACEIICHUS 196 230 253
KomMMyHasIbHO-OBITOBBIE HY Kb 96 105 101
Hy>k b1 TpOMBITINIEHHOCTH, TPAHCTIOPTA, CTPOUTEh- 146 123 104
CTBa
OOmee 438 458 458




WuTepecHo, 4TO caMbIM HU3KUM — HECKOJIBKO MEHBIIIE HOPMbI — OBLIO MOTPEOIeHHE BOABI
B AQHIVIMHCKHUX FOPO/AX, CAMBIM BBICOKUM — BTPOE BBIIIIE HOPMbI — B aME€pUKaHCKUX. CeroaHs B
Poccuu norpebnenue Boasl qocturaet 350 1 Ha OJHOTO YeIOBEKa B CYTKH. JTO B 2...3 pa3a 0011b-
1€, YEM B €BPOIIECHCKUX CTpaHax.

Haubonee n3yueno BiIMsiHHE Ha OPraHU3M 4YeIoBeKa OOIIel MUHEepaIu3aluy BoAbl. Y Hace-
JICHUS], TIOCTOSTHHO TOJIB3YIOMIETOCS] MHHEPAIM30BAaHHON BOJION (cyxoi octatrok— 1,5...3 1/1), OT-
MEYeHa MOBBIIICHHAS THUIPOYUIBLHOCTD TKaHEH, 3aJiepKKa OPraHu3MOM BBIIIUTON BOJBI, CHU)KEHHE
nuypesa Ha 30...60%.

Boga ¢ moBbllIeHHON MHUHepaiu3alueil OTPUIATENbHO BIMAET Ha CEKPETOPHYIO JesTelb-
HOCTb XKEJIy/IKa, HApYyLIaeT BOJHO-COJIEBOE PABHOBECUE

B OpraHu3Me, XYK€ yTOJISIET Kaxay. MoryT Ha0JI01aTbCs MacCOBbI€ KHUILEUYHbBIE PacCTpOii-
CTBa y JIIOJICH, YIIOTPEOISIONINX BOLy U3 HOBOI'O UCTOYHUKA B MIEPUOJ JIETHETO OTABIXa. JTO CBs3a-
HO MPEUMYILECTBEHHO C COJIEpP>KaHUEM B MUTHEBON BOJE CEPHOKHUCIBIX COSAMHEHHI HATPUS U Mar-
HUS (MHOT/Ia JTaXKe MTPH HEBBICOKOW OOIIeH MHUHEPaTU3aIlluH BOIbI).

JlnurenbHOE mOTpediieHne MajioMuHepanu3oBanHoi Boabl (0,8 /1 cyxoro ocraTka) Hapy-
11aeT BOJHO-COJIEBOE PaBHOBECHE OpPraHU3Ma, B OCHOBE KOTOPOIO JIEKUT IOBBIIIEHHE BbIXOAA
HaTpUsl B KPOBb U IMepepacipeielieHle BOJbl MEXy BHEKJIECTOYHOW M BHYTPUKICTOYHON KUIKO-
cTsMu. HukHUM mipenienioM MUHEpalu3alui KpoBH, IIPU KOTOPOM MOJAEP)KUBAETCI TOMEOCTa3 Op-
raHus3Ma, siBisiercs cyxoi ocratok 100 r/m, onTUManbHBINA yPOBEHb MUHEPATU3AllUU COOTBETCTBYET
200...400 /7.

Jlo 50-x rr. XX B. comep)kaHue HUTPATOB B BOJIE PACLIEHUBAJIOCH JIMIIH KaK MOKa3aTesb 3a-
IPA3HEHMS BOJIOEMA XO35HCTBEHHO-OBITOBBIMM CTOUYHBIMHM BOJIaMU; B HACTOsIILIEE BPEMs yUUThIBa-
eTcs U MX TOKCHKOJIOTWYECKas OMacHOCTh. [Ipy MOCTYIIEHHH HUTPATOB B OPraHU3M B IOBBILICH-
HBIX KOJIMUECTBAX pa3BMBAETCS HUTPATHAsI METTEMOIVIOOMHEMHUSI, TO €CTh FéMHUYECKas TUIOKCHS C
COOTBETCTBYIOLIMMHU MposiBIeHUAMU. OT KonuyecTBa 00pa30BaBIIErOCs METTeMOIIOOMHa 3aBUCHUT
TSYKECTh 3a00JIeBaHUS.

XUMHUECKUI cOCTaB MPUPOAHBIX BOJ HEOObIUAiHO pa3HOOOpa3eH M 3aBUCHUT OT XapakTepa
U coCTaBa IOYB B JaHHOW MECTHOCTH. B pesynbTare co3maercs HEpaBHOMEPHOE pachpesesieHHe
XMMUYECKUX BEIECTB B MOYBE M BOJE OINpENeleHHbIX reorpadguueckux paiionos. B. . Bepnan-
ckuii u noznHee A. [1. BunorpanoB pa3zpaboTanu TEOpHIO «OMOT€OXUMUYECKUX TPOBUHIIUI.

broreoxumuueckue NpoOBUHIMH — 3TO reorpaduyeckrue pailoHbl, Tae NPUUYUHHBIM (PaKTO-
poM 3a00jeBaHMI ABISETCS XapaKTepHbI MHUHEPAJbHBIM COCTaB BOJbl., PACTUTEIbHBIX U HKUBOT-
HBIX OPraHU3MOB BCJIE/ICTBHE HEIOCTAaTKa MJIM U30bITKAa MHKPOAJIEMEHTOB B MOYBe. 3a0oyieBaHMs,
BO3HUKAIOIINE B 3TUX pallOHAX, MOJYYUIN HA3BAHUE 2€OXUMUYECKUX IHOeMUll, WIIA IHOEeMUYECKUX
3a601e8aHull.

Ha 3emMHOM m1ape oTMeueHbl 30HBI, Iie MOYeKaMeHHasi 00JIe3Hb HOCUT XapaKTep SHAEMUU
— 910 paiionsl CpenuzemHomopsbsi, Uunuu, Kutas, Cpenneir A3uu, 3akaBkasbs, 3akapnatbs. [Ipu-
YUHOW ATOTO SBJISETCS MOBBIIIEHHAs KECTKOCTh BOJIbI, 0OYCIIOBICHHAsS BHICOKUM CYMMAapHBIM CO-
Jiep>KaHuEeM KaJlbIUsl U MarHusl.

[IpuunHO#l qpyroit SHAEMHUECKOHN MaToNOTuu — (PII0OpPOo3a — SIBISIETCS JAJTUTENBHOE YIIO-
TpeOiieHue BObI, cosieprkalieit GTop B KOHIEHTpauuu cBbiie 1,5 mr/i. daroopo3 xapakrepusyercs
CcBOCOOpa3HOW Kpam4aToCcThio U OypoBaToOi OKpackoi 3yOoHo smanu. [Ipu aurensHoM (B TeUeHHE
10-20 net) moTpebieHNH BOJBI C KOHIEHTpauuei ¢propa 10 Mr/i u Belllle MOTYT HaOJIIOATHCS U3-
MEHEHUSI CO CTOPOHBI KOCTHO-CYCTaBHOTO ammapara: OCTEOCKJIEpO3, KOCTHBIE OTJIOKEHHs Ha peo-
pax, nedopmanus ckenera. [lpu niaurensHOM ynorpeOieHun Boibl, OeaHoit comsmu ¢ropa (0,5
MI/JI 1 MEHbIIE), MOpaKeHue HaceleHus: kapuecoM 3y6oB aocturaer 50% u Gonee. Haumenrpiiee
KOJIM4YecTBO (pTOpa BBISBICHO B BoJie HCTOYHUKOB benapycu, JlarBuu, ['py3un.

JlaBHO 3ameueHa CBA3b MEX]y 3a00JIeBa€MOCThIO HaceleHusl U BOAHBIM (pakTopoM. M ckito-
YUTEIBHO OOJIBIIOE 3HAYEHUE MMEET BOJAHBIN (PaKTOp B PACIPOCTPAHEHUU OCTPHIX KUIICYHBIX MH-
dexunii 1 uHBa3uil. B BOoJe BOJOMCTOYHMKOB MOTYT MPUCYTCTBOBATh CaIbMOHEIUIbI, IIWTEIIbI,
JETOCTIMPHI, KUIIEYHAs MajJo4yKa, BUOPUOHBI, MUKOOAKTEPHH, SHTEPOBUPYCHI U aJICHOBUPYCHI, a



TaKKe IUCTHI JIIMOJINH, siilla acKapuJIbl U BJIACOTIIABA, JTUYUHKH aHKUIOCTOMBI, BO3OYIUTENH ITH-
CTOCOMO3a U JIp.

Tabmuua 3
Cpoku BDKHBaHUS (B JHSAX ) MUKPOOPTaHH3MOB B BOJIC

Mukpoopranusm Bona

CTEpHJIM30BaHHAs | BOJIONIPOBOTHASI | KOJIOZIC3HASl  |pedHast
Kumeunas nanouka 8-365 2-262 - 21-183
Bo306ynurens OpromHoro tTuda 6-365 2-93 1,5-107 4-183
Bo3oynurtens naparuda b 39-167 27-97 - -
BosOynurens nu3eHTepun 2-72 15-27 - 12-92
XoJepHbI BUOPHOH 3-392 4-28 1-92 0,5-92
Jlenrocniupsl 16 - 7-75 o 150
Bo30yaurens TynsipeMun 3-15 1o 92 12-60 7-91

OCHOBHBIM PE3CPBYAPOM MATOICHHBIX MUKPOOPTAaHNM3MOB, KUIIICYHBIX BUPYCOB U AHI I'CJIb-
MUHTOB B OKPY>KaloIlIei cpefie ABIAOTCS (PeKanuu U XO035iCTBEHHO-OBITOBBIE CTOUYHBIE BOJIBI, T/IE
coziepkaHue BUpycoB MoxeT aocturats 700 Ha 100 cM® CTOYHBIX BOI.

HcTounnkoM 3apakeHus MOBEPXHOCTHBIX BOJJOEMOB MOTYT SIBUTHCSI HEOUHUIIICHHBIE KaHAIH-
3allMOHHBIC CTOYHBIC BOBI.

J71s BOJIHBIX 2MHJIEMUIN CUYUTAETCS XapaKTEPHBIM BHE3AIHBINA MOJbeM 3a00JI€BaE€MOCTH, CO-
XpaHCHHUEC BBICOKOI'O YPOBHA B TCYCHHEC HCKOTOPOIo BPEMCHHU, OI'PAHUYCHUC 3HI/I[[€MI/I‘-I€CKOI>1
BCIIBIIIKH KPYTOM JIHII, TTOJB3YIOUINXCS OOIIMM UCTOYHUKOM BOJOCHAOKEHUS, U OTCYTCTBHE 3a00-
JIEBaHUW CpPEIN JKUTENEH TOTO K€ HACEJICHHOTO MECTa, HO IOJIb3YIOMIMXCS IPYTUM HCTOYHHKOM
BOJOCHAOXKEHUSI.

[To nanueiM BO3 80% Bcex MHPEKIMOHHBIX 00JIe3HEN B MUPE CBA3aHO C HEYJOBIETBOPHU-
TEIbHBIM KaueCTBOM BO/JIbI JINOO HAPYIIEHUEM CAaHUTAPHO-TUTHEHUYECKUX HOPM BCIIEJCTBUE €€ He-
nocratka. MH(pekunonHbie 3a00/1€BaHNs BOJHON ATHOJIOTUN PETUCTPUPYIOTCS IPEUMYIIIECTBEHHO B
Pa3BUBAIOIIMXCS CTPaHaX C HU3KUM CAaHUTApHBIM YPOBHEM >KM3HHU. B Hacrosiiee Bpems TPETh
HACEJICHHUs 3eMHOTO IIapa — OKOJIO 2 MJIPJ] YEJIOBEK — JIMIIEHAa BO3MOXXHOCTH MOTPEOISTh B J10-
CTaTOYHOM KOJIMUYECTBE YHUCTYIO MPECHYIO Boy. 61% CenbCKUX KUTEJIe pa3BUBAIOLINXCSA CTPAH HE
MOTYT TOJB30BaThCsl 0€30MAaCHON B SMUJEMHUOJIOTMYECKOM OTHOIIEHUH BOAOW U Jullb 13% U3 HUX
o0ecreyeHbl KaHaIu3auen.

B ncnonp30BaHNM YEIOBEKOM BOJHBIX PECYpPCOB 3eMIIH Pa3IMYaroOT JBa HAIPaBJICHUS: BO-
JI0NOJIb30BaHKE M BOAONOTPEOICHHE.

[Tpu 600ononv306anuu Boma, Kak MpaBUIO, HE M3BIMACTCSA W3 BOAHBIX OOBEKTOB, HO Kade-
CTBO €€ MOXeT MeHsAThcs. K BOAOMOIb30BaHNUI0 OTHOCUTCS UCIOIB30BAHNE BOJHBIX PECYpPCOB IS
THIPOHEPTeTUKHU, CY0X0JICTBA, phIO0OJIOBCTBA U pa3BeACHUS PHIOBL, OTJBIXA, TypU3Ma U CIIOPTa.

IIpu 600onompebnenuu Boga U3bIMAETCs U3 BOJHBIX OOBEKTOB U JIMOO BKIIIOYAETCS B COCTAB
BbIpabaTeIBaeMOW MPOJAYKIHK (M BMECTE C MOTEPSIMH Ha WCHApeHHe B IPOIECCE MPOU3BOJICTBA
BXOJIUT B COCTaB 0E€3BO3BPATHOIO BOAOMOTPEOICHNS), TINOO YaCTUYHO BO3BPAIAETCS B BOJJOEM, HO
0OBIYHO YKE€ SBHAYUTCJIIBbHO XYAIIET0 Ka4€CTBA.

[MpuHnMIManpHas pa3HUIlA MEXIY HCIOJIb30BAaHUEM U MOTPEOIEHUEM BOJHBIX PECypCOB
3aKITI0YAETCs ellle M B TOM, YTO B IIEPBOM CITydae MOXKHO 00OWTHCH M 0€3 HUX, HAaIpuMep MoTyvaTh
SHEPTHIO 3a CYET IPYIMX BUAOB NPUPOAHBIX PECYpCOB (aTOMHAas, COJIHEYHAsl YHEPIHs), BOLY XK€,
pacxoayemyro Uil TUThEBBIX, XO35ICTBEHHO-OBITOBBIX HYXK], HUKAaKUM JAPYTUM MHHEPAIbHBIM pe-
CypCOM 3aMCHUTDH HCJIb34.

B pesynbTaTe BomonoTpebiaeHuss 00paszyroTcs cTtouHbie Bojsl (puc. 8.6). Cmounas sooa —
9TO BOJA, rAC 3arpsA3HCHUC U3MCHSACT HCpBOHa‘IaJIBHblf/’I XUMHYECKHU COCTAaB BOJbI NJIN €€ (1)I/IBI/I‘-IG-
ckue cBoicTBa. K CTOUHBIM OTHOCST, KpOME OBITOBBIX U MIPOU3BOJICTBEHHBIX, TAKKE 3arpsi3HEHHbBIE
aTMOcq)epHBIG OCaJKH U BOAY OT INOJIMBKU YJIMII. Crounnie BOABI JCJIATCSA HaA 6BITOBI:IC, IIPpOU3BO/J-




CTBEHHBIC M JHMBHEBble. OHM OTIIMYAIOTCA APYT OT Apyra MPOUCXOKICHUEM, COCTAaBOM M OMOJIOTH-
YECKOW aKTUBHOCTBIO.

bvimosvie cmounvie 600b1 00pa3yroTCsl B pe3yIbTaTe MPAKTUUECKON AEATEIbHOCTU U KHU3-
He/leATeNIbHOCTH Jroiel. KOHIEHTpaluio 3arpsA3HAOIIMX BEIECTB OBITOBBIX CTOUHBIX BOJI ONpe/e-
JISIFOT UCXOJIS U3 YACIBLHOTO BOJAOOTBEICHHs Ha ogHoro xxutens: S = 1000a/q, rae S — xoHIeHTpa-
LU 3arpsA3HAIONIET0 BEIECTBA, MI/JI; @ —- KOJMYECTBO 3arpsA3HEHUH, MPUXOAAIIeecs Ha OJHOrO
KHTEJNS, T/CyT; (| — HOpMa BOJOOTBEACHHUS Ha OJHOTO KHUTEIS, JI/CYT.

CoctaB npou3800CcmeeHHbIX CIMOYHBIX 600 3aBUCUT OT XapaKTepa MPOU3BOJCTBEHHOIO IpO-
1ecca ¥ OTJInYaeTcsi OOJMBIIMM Pa3HOOOpa3HEM.

B 3aBucuMocTu 0oT coctaBa npumecel U CneM(PUUHOCTU UX IEHCTBUS HA BOJHBIE OOBEKTHI
CTOYHBIE BOJIbI MOT'YT OBITh Pa3/€J€HbI Ha CIEAYIOLINE TPYIIIbL:

1. Boapbl, conepxaliye HEeOpraHu4eckue NpUMecH co CHelU(pUUECKUMH TOKCUYHBIMU CBOM-
crBamu. Cro/1a BXOJSAT CTOKHM METAJUTYPruu, rajibBAHUYECKUX LEX0B U ap. OHM MOTYT BbI3BAaTh U3-
MeHenue pH Bozabl BogoeMoB. ComM TSXKENBIX METAJUIOB SBJISIFOTCS TOKCUYHBIMU 110 OTHOLICHHIO K
BOJIHBIM OpPTaHU3MaM.

2.Bozpl, B KOTOPBIX HEOpraHUYeCKHe NMpUMECH He 00JalaloT TOKCHYHBIM JeiicTBueM. K
3TOM TpYNIIE OTHOCSTCS CTOYHBIE BOJBI PYA00OOTAaTHTENbHBIX (haOpHK, IEMEHTHBIX 3aBOJIOB U JIp.
ITpumMecu Takoro THIa HaXOAATCS BO B3BELIEHHOM COCTOSHHUM. {151 BojoeMa oco0oi onmacHOCTH
9TH BOJIbl HE IIPEJICTABIISIIOT.

3. Bozpl, copeprkaiiye HETOKCHYHbIE opraHnyeckue BemecTBa. Croaa BXOJAT CTOYHBIE BO-
Jbl IPEATNPUATHI MMUILEBOM IPOMBINUICHHOCTH. [Ipy nmonaganuu X B BOJOEM BO3pacTaeT OKUCIA-
eMOCTb, Onosoruueckoe norpednenue kucinopona (BIIK), cHukaeTcst KOHLIEHTpALHsl paCTBOPEHHO-
ro KHCII0pO/ia.

4.Bojpl, copepikaliie OpraHMYecKue BELIeCTBA CO CIEHU(PUUYECKUMU TOKCUYHBIMU CBOM-
ctBamu. K 3TOl rpyrine OTHOCATCS CTOYHBIE BOJBI MPEANPUATHN OPraHUYECKOro CHUHTE3a, HeTe-
nepepadaThIBaOIIUX MPEeANPUATUH U Ap.

Habop BemiecTs, nmonanaromux B MOBEPXHOCTHBIE BOJABI CO CTOUYHBIMHM BOJAMHU PA3IUYHBIX
PETMOHOB, BeCbMa Pa3HOOOpa3eH M 3aBUCUT OT MHOTUX (aKTOPOB: THUIA MPOMBIIIJICHHOCTH, €€
MIPOU3BOIUTENILHOCTH, KAYECTBA U KOJIMYECTBA OUYUCTHBIX COOPYKEHUH, KITMMaTHUECKUX YCIOBUH.

Tabnuma 4
[IpropuTeTHbIE 3arPA3HUTENH 110 OTPACISAM IPOMBIIUIEHHOCTH
OTtpacib [Tpeobnanaronuii BUJI 3arpsi3sHEHUI
Henmono3no-6ymaxHas, nepeBo- |CepHasi KUCIIOTa, TUTHUH, CMOJIMCTBIE U KUPHBIE BEILIECTBA,
oOpabatpIBaroIas, JIECHas JpYTH€ OpraHMYECKHUE BENIECTBA
HedrenepepabarsiBatorias Hedrenponykrsl, ITAB, ¢peHosn, aMMoHMITHBIE COTH, cepHAst
KHCJIOTA
MammHocTpouTenbHas, Metauio- | CoeAMHEeHNs METaJIJIOB, B3BEIICHHbIE BelllecTBa, GTop, pojaa-
oOpabaTpIBaroNas HUJIbI, IMAHH]Ibl, AMMOHMIHBIE COJIH, (DJIOTOpEa-TeHTHI

Xumunyeckasi, Heprexummueckast ®enoun, HedrenpoaykTsl, [IAB, nonunukinueckue, apoMaTu-
YECKHUE COCANHEHUS, YTIIEBOAOPOIbl, HEOPraHUYECKUE COCIU-

HEHUs
I'opHo0OBIBatOIIAs, YyrOIbHAS dnoTopeareHThl, HEOPraHUYECKHUe COeTUHEH M, PEeHO, B3Be-
LICHHBIE BEIIECTBA
Jlerkas, TeKkCTHIIbHASL, THILEBAS [TAB, HedTenpoayKThl, OpraHu4ecKue KpacuTeinu, Jpyrue op-

TaHNYCCKUEC BCIICCTBA




Tabmuna 5
KoHueHTpanust 3arpsA3HsIOIIIX BEIIECTB B TOBEPXHOCTHBIX BOJIAX C HEKOTOPBIX XapaKTEPHBIX Tep-
puTopuii, Mr/i

XapaKkTepHbIC TEPPUTOPUU Konmuenrparus B3Be- | Konmenrparus s¢u-

LIEHHBIX BEIIECTB B pPOPacTBOPUMBIX Be-
BOJIAX IECTB B BOJAX
% < o <
= >< 4 A % 2
5 8 an 15} A T
=5 = ) = = )
§ = o § s <
=4 = = =

JKunele kBapTaibl U MUKPODAMOHEL 250 | 3500 [ 200 35 40 75

TeppuTtopun mpoMbIUIEHHBIX TpeanpusTaii u co- | 2500 | 4500 | 2000 | 250 70 150
OPY’KCHUII C MOBBILICHHO 3arpsI3HEHHOCTBIO, pac-

[Tnomanu u yauImel, ¢ KOTOpeIX yoopka ocymects- | 200 | 2500 | 20 30 45 75
JSIETCS] MAIIMHAMH ¢ TTHEBMATHYECKUM 3a00pOM

ABTOMAarucTpaii ¢ UHTCHCUBHBIM JIBHYKCHHEM 1300 | 2700 | 1300 | 60 65 100
IPy30BOr0 TPAHCIIOPTa

CreneHp 3arpsA3HEHHS 0021C0e6blX 600 3aBUCUT OT MHOTHX (PaKTOPOB, B TOM YHCJIE OT 00-
el cCaHUTapHOW 0OCTAaHOBKY HACEJIEHHOTO MyHKTA. [IpuHsATast TEXHOIOTHS CyX0i 00pabOTKH YIIHI
He o0ecreynBaeT MOJHOTO YAAJeHHs 3arps3HeHui. Mycop ¢ mpoeskeld 4acTH JOpOr COJAEPKHT
3HAYUTENIbHOE KOJMYECTBO OPTaHUKH, OMOTE€HOB, HE(PTEPOYKTOB, COJIEH TSKEIBIX METAJLIOB.

KauecTBO 1 cOCTaB MOBEPXHOCTHOI'O CTOKA TOPOACKON TEPPUTOPUH 3aBUCST OT LIEJIOT0 pAja
TPYJHO YUYUTBIBAEMBIX U TPYAHO NMPOTHO3UPYEMBIX (aKTOpoB. bosbiioe pasHOoOOpazne MECTHBIX
YCIIOBUM JIeNIaeT MPAKTUUECKH HEBO3MOKHBIM IOJIyYEHUE YCPEIHEHHBIX MTOKa3aTelleld KauyecTBa Mo-
BEPXHOCTHOTO CTOKA B 11e€710M (Tadi. 8.7). Kak BuIHO U3 TabIuUIlbl, B cCUCTEME JOXKIEBOW KaHalIn3a-
UM JOJDKHA OBITh oOecrieyeHa O4YKMCTKa HauOoJiee 3arps3HEHHOM 4acTH MOBEPXHOCTHOIO CTOKa,
oOpa3zyroiierocst B TEPHUOJ BBIMAJICHUS JTOXKJEH, TassHUS CHETa M MOWKHU JOPOKHBIX TMOKPBITHIMA.
Ounctke noanexxut He MeHee 70% Tom0OBOro CTOKa Ui CENUTEOHBIX TEPPUTOPHUNA U IUIOLIAJIOK
MPEATPUITHIA.

6. IOKA3ATEJIN KAYECTBA BO/IbI

B3eewennvle seujecmea CoEPIKATCS B MPUPOTHBIX U CTOYHBIX BOJIaX, OHU MOTYT OBITh MH-
HEPaLHOTO M OPTaHWYECKOTO MPOUCXOXKACHHUS. DTH BEIIECTBA XapaKTePU3YIOT HAIUYHE B BOJC
4JaCTHUll II€CKa, I'TIMHBI, UJia, IIJIAHKTOHA U Ap. B 3aBucumocTH oT PasMEPOB OTACIIBHBIX YaCTHIl 1 UX
TUIOTHOCTH B3BEIIIEHHBIC BEIIECTBA MOTYT BBINAAAaTh B BUJAE OCAJKa, BCILIBIBATH Ha MOBEPXHOCTH
BOJAbI NJINX OCTAaBAThCA BO B3BCIICHHOM COCTOSHUH. Konnuectso HpHMeCGﬁ OMMpECACIIAOT I'PAaBUMCT-
PUYECKHM METOJIOM.

L{semHnocmob 60061 (OKpacka) 00yCJIOBIEHA IPUCYTCTBHEM B BOJIC TYMYCOBBIX M JYOMIHHBIX
BELIECTB, >KMPOB, OPraHMUYECKUX KHCIOT M APYTUX OpPraHMYECKHUX coennHeHui. OnpeneneHue
IIBETHOCTH TIPOU3BOJUTCS KOJOPHUMETPUIESCKHM METOIOM. [[BeTHOCTB BOJIBI OINpeesieTcsl 1o IJia-
TUHOBO-KOOAJIBTOBOM IITKAJIE U BBEIPAYXKAETCS B rpaaycax.

3anax u eéxyc BOIbI 00YCIOBICHBI PACTBOPEHHBIMU COJISIMH, Ta3aMH, OPTaHHMYECKHUMH CO-
CAUMHCHUAMU, O6pa3yIOH_II/IMI/IC$I B MPOLECCC KUBHCACATCIbBHOCTHU BOAHBIX OPTraHU3MOB. B cootBeT-
CTBHH C NPOUCXOXKICHHEM 3alax0oB UX JCJSIT Ha €CTECTBEHHBIC M MCKyCCTBeHHBIC. OmpenencHue
3armaxa ¥ BKyca MIPOU3BOIUTCS OPTaHOJICTITUYCCKH.




Inasuvie uonvi. Hambonee pacnpocTpaHeHbl B MPUPOAHBIX Boxax aHumoHsl HCO3, SOf",
CP,COJh HSIiO.3 u katronsr Na*, Ca2+, Mg2+, K" = ConeprxkaHue TJIaBHBIX MOHOB B MPECHBIX
Bozax cocrasisier 90...95% ot obuiero conecopepkanusi. B mpon3BOACTBEHHBIX CTOYHBIX BOJAX MX
IIPOSIBJIIEHUSI MOTYT ObITh OYEHb Pa3HOOOpa3Hbl, TO HOHBI BUCMYTA, KOOAIbTa, HUKES, MBbIIIbIKA U
JPYTUX TSDKEIIBIX METAJLIOB.

Pacmeopennvie 2azvi. Cpeay HUX ONPEINEICHHOE 3HAYEHNUE MMEIOT KMCIOPOX, JUOKCH] Y-
nepoaa, cepoBojopoa u ap. CoxeprkaHue KUCIOpoa B BOJIE€ MOBEPXHOCTHBIX BOJOEMOB ONpEesi-
eTcs IOCTYIUIEHHUEM €ro U3 BO3AyXa M B pe3yibTare GoTocuHTe3a. B 3uMHUI nepuoa KOHUEHTpa-
1[1s1 KUCIIOpO/ia B BOJIE BOJJOEMOB PE3KO YMEHBIIAETCS U3-3a2 OTCYTCTBMSI pea’palliy U B CBS3H C I10-
CTYIUICHHEM TOJIBKO MOA3EMHBIX BOJ, IIOYTH HE COAEPKAIUX KUCIOpoAa. PacTBOpUMOCTb KUCIIO-
poJia B BOJIE€ 3aBUCUT OT TEMIIEPATYPHI BOJBI.

Buozennvie sewyecmea. K 3101 rpymnmne oTHOCAT COEIUHEHUS, HEOOXOAUMBIE ISl KU3HEes-
TEJBHOCTH BOJIHBIX OPraHU3MOB M OOpa3yloIIHMecss UMHU B Ipolecce OOMEeHa BemecTBa. JTO, B
NEPBYIO OYepe/ib, MUHEPAJIbHBIE U OPraHUYECKUE COeAMHEHUS a30Ta, a Takke pocdopa.

Oprannyeckre GOpMBI a30Ta MPEACTABICHBI OCIKaMU M MPOITYKTaMU UX PAclaja, u MoCTy-
[AIOT OHU B BOJIHbIE OOBEKTHI C OUYMILEHHBIMM CTOYHBIMU Bojamu. Heopranuueckue coequHeHUs
azotra NHJ, NO,, NO3 moryt o0pa3oBBIBATLCS MPHU Pa3IOKECHUH a30TCOACPKAIMUX OPraHUICCKUX
COEMHEHUI WM e NOCTYNAIT B BOJOEMBI ¢ aTMOC(HEPHBIMU OCa/IKAMHU, NPU BBIMBIBAHUU YA00-
pennii u3 mouBkl. [Ipomexyrounoi Gpopmoii okuciaeHnss aMMoHUHOTO a30Ta B HUTpaThl NO3 sBIIsI-
1oTcst HUTPUTHI NOo~.

BaxHpIM OMOTEHHBIM 3J€MEHTOM sBisgeTcss ¢gochop. B mpupomHbIX BOAax COEAMHEHUS
¢dochopa NpUCYTCTBYIOT B HEOONBIINX KOHIIEHTPALUAX U OKa3bIBAaIOT CYILECTBEHHOE BIUSHHE Ha
BOJHYIO PAaCTUTEIbHOCTb.

Mukposnemenmul. ITO 3JIEMEHTHI, COJIEpKaHNUE KOTOPBIX B BOJIE COCTaBIIsIET MeHee 1 MI/i.
Mukpo371eMeHTbl B IPUPOJIHBIX BOJAX MOTYT HAaXOJIUTHCS B BUJE MOHOB, MOJIEKYJI, KOJUIOUIAHBIX
YacTHUIl, B3BECH, BXOAUTh B COCTaB MUHEPAIbHBIX U OPraHMUYECKUX KOMILJIEKCOB. B muThEBOI BOZE
BaKHOE TMTMEHNYECKOE 3HaUYeHNE UMEIOT COeIMHEHNUs Hola 1 Topa.

Opeanuueckue ewjecmea. B mpUpoJHBIX BOJAaX OHU OBIBAIOT B BUJIE TYMYCOBBIX COEAMHE-
HUM, KOTOpbIE 00pa3zyloTCs MPH Pa3/IOKEHUU PACTUTEIbHBIX OCTATKOB. OpraHuveckue MpuMecu
CTOYHBIX BOJI BCJIEACTBUE MX MHOI000pa3Hsl, CIOKHOCTU M TPYAHOCTH aHAJIN3a HEMOCPEICTBEHHO
HE OIPEAETAI0TCS.

JU1 XapaKTEpUCTUKH CTETNIEHH 3arps3HEHHOCTH BOJbI OPraHUYECKUMU COEAUHEHUSMH TPH-
MEHSIOT TaKHe KOCBEHHBIE METO/IbI, KaK OKHCIIIEMOCTb BOJIbI U OMOXMMHUUYECKOE MOTPEOIIeHNE KHUC-
J0poJa.

Oxucnsemocms 600bl — KOJIMUYECTBO KUCIIOPOAa, HEOOXOUMOE Il OKUCIICHUSI TIPUMECE B
JaHHOM o0beMe, MI/J. B 3aBUCMMOCTH OT NMPUMEHSEMOI0 OKUCIUTEINS pa3iuyaroT IepMaHraHaT-
HYIO U OUXpOMAaTHYIO OKUCISIEMOCTD. JlJisl OIIEHKH cojepKaHHsI OPraHUYECKUX BEIIECTB B CTOYHOM
BOJI€, OCOOCHHO €CJIM OHA MPEJCTaBIseT cO00M cMeCch OBITOBBIX M NMPOU3BOACTBEHHBIX BOJ, OIpe-
NeNA0T XumMuieckoe norpednenue kucinopoaa (XIIK).

Axmuenas peaxyusi BOIBI SIBISETCS MOKA3aTENIEM IIEIOYHOCTH WM KUCIOTHOCTH, KOJIMYE-
CTBEHHO OHA XapaKTEPHU3YEeTCs KOHIIEHTpalUel BOJIOPOAHBIX HOHOB. 151 HeTpaibHOM Bosbl pH =
7, U1 KUCIIOW — MeHble 7, /Ui IEeNOYHOW — Oosble 7. AKTUBHAS peaklus MPUPOTHBIX BOJ
00BbIUHO Bapbupyercs B npezaenax 6,5...8,5, pH cTounsix Boa konebiercs B OOJbIIMX Mpenenax B
3aBHCHMOCTH OT IIPOMCXO0KI€HUA. AKTUBHAs PEAKIUs BOJbI ONpeaesercs ¢ noMoubo pH-meTpa.

buonoruueckue mokasarenu KauecTBa BOJIbI IVIABHBIM 00pa3oM OTHOCATCA K MPHUPOJHBIM
BosiaM. OCHOBHBIE U3 HUX — THAPOOHOHTHI U Tuapodiopa. K ruapobronrtam 0oTHOCHUTCS TIAHKTOH
— obuTarenu, MpeObIBArOIINE B TOMIIIE BOABI OT JHA JO MOBEPXHOCTU. [ napodiiopa BOIHBIX 00b-
eKTOB ONpeeNseTcs Makpo- U MUKpoduTaMu. K mepBbIM OTHOCHUTCS BbICIIasi BOJHAsI PACTUTEINb-
HOCTb, @ KO BTOPBIM — BO0poCu. [Ipy oTMUpaHuM U pa3nokeHUN Makpo(pUTOB Boja o0oraaeT-
Cs1 OPraHMYECKMMHM BELIECTBAMM, yXyJIIasi OpraHOJENTHUECKHUE MOKA3aTeNN KadecTBa Bobl. Muk-
POGMUTHI HE TOJIBKO MOTJIOUIAIOT YIVIEKUCIOTY, HO ¥ IPOLYLUPYIOT KUCIOPO/,.



BakTepuonornueckue moka3aTed KauecTBa BOJBI XapaKTEPHU3ylOT O€3BPEAHOCTh BOJABI OT-
HOCHUTEIBHO MPUCYTCTBUS OOJIE3HETBOPHBIX MUKPOOPTAaHU3MOB.

BaxHbIM 0aKTEPHOIOTHYECKUM MTOKA3aTeJIeM SIBIISIETCS COJepKAaHUE OAaKTEePUil TPYIIbI KH-
MICYHOW MAJIOYKHU B 1 JI BOJIBI, KOTOPOE ONpeeisieT BEIMYMHY KOJIU-UHIeKca. Hanmenbmii 00bem
BOJIbI (B MJ1), MPUXOASIIUAICS HA OJHY KUIICUHYIO MMAJIOYKY, Ha3bIBACTCS KOJIU-TUTPOM.

OmpeneneHne CaHUTAPHO-O0AKTEPHUOIOTHYECKUX TTOKA3aTeNIed OCYIIECTBISACTCS MUKPOOHO-
JIOTUYCCKUMHU MCTOJaMM.

XapakTepHass 0COOCHHOCTh HOPMHPOBAHMsI BOJOIOTPEOJIEHNUS — €r0o OTpaciieBas HaIrpas-
neHHOCTh. OTpacieBble HOPMATUBBI — 3TO MPEAEIbHO JOMYCTUMBIE ISl JAHHOW OTpaciu MoKasa-
TEJIU, PACCUUTHIBAEMbBIC B HACTOSIIEE BPEMS HA CPEIHUE YCIOBHUS MPOU3BOJICTBA, & B NIEPCIIEKTHUBE
— Ha NPOTrPECCUBHBIC TEXHOJIOIMH MEPEIOBBIX MPEATPUITHIA.

HopmupoBanue kadecTBa BOAbI BOJHOTO OOBEKTa COCTOUT B OINPEACICHHH COBOKYITHOCTH
JOTYCTUMBIX 3HAYEHHM TOKa3aTeJie cocTaBa U CBOMCTB BOJBI, B MpeAeNiax KOTOPBIX HAJIEHKHO
o0ecreunBarOTCsl OXpaHa 3/I0pOBbsl HACETICHHS, OJIaroNpHUsTHBIC YCIOBUS BOJOMOIB30BAaHUS H KO-
JOTUYecKoe 0JIaromoaydue caMmoro BOJIHOTO 00bekTa. HopMBI KauecTBa MOBEPXHOCTHBIX BOJI yCTa-
HABJIMBAIOTCS JIJIS1 XO3SUCTBEHHO-TUTHEBOT0, KOMMYHAIBHO-OBITOBOTO U PHIOOX03HCTBEHHOTO BO-
JIOTIOJIL30BAHMSI.

K xoszsiicmeenno-numvesomy BOJOTONB30BAaHUIO OTHOCHTCSI MCIIOJIB30BAHHE BOJIHBIX 00B-
€KTOB WJIM WX YYaCTKOB KaK MCTOYHUKOB XO3MCTBEHHO-TTUTHEBOTO BOJOCHAOKEHHUS, a TAKKE KaK
HMCTOYHUKOB BOJOCHAOKEHHUS MPEANPUATHI MTUIIIEBOM MPOMBIIIIJICHHOCTH.

Kommynanvno-ovimosoe BOIOTONB30BAaHUE BKIIIOYAET HCIOJIB30BAHME BOJHBIX OOBEKTOB
JUIS KyMaHusl, CIIOpTa W OT/AbIXa HAaceleHUs, a Takke HMHOE HCIIOJIb30BAHHUE BOJHBIX OOBEKTOB,
HaxXOJSIIUXCS B YEPTE HACEIEHHBIX MECT.

Puiboxozaticmeennvle BONOTOKH, BOJOEMBI U UX OTAENbHBIE YYaCTKH HCIOJIB3YIOTCS IS
BOCITPOHM3BOICTBA, TPOMBICIIA U MUTPAIIUU PBIO, OECTIO3BOHOYHBIX U BOJHBIX MJIEKOMUTAIOIINX.

[Tox kauecTBOM MOHMMAETCSl XapaKTEPUCTUKA COCTaBa U CBOMCTB BOJbI, ONPEIEISIOIUX €€
MIPUTOTHOCTH JJISI KOHKPETHBIX BHUOB BOJOIOJB30BaHUA. DOpMUPOBAHHE KAaYeCTBA MPOUCXOIUT
MIPH 3arpsi3HEHUH MMOBEPXHOCTHBIX BOJ MO0 COCPEIOTOUYEHHBIMH COPOCAMU CTOYHBIX BOJ Pa3iny-
HOTO BHUJa, 00pa3yIOIIMMUCS B pe3yJIbTaTe EATEIbHOCTH YeI0BEKa, JIM0O pacCpeOTOYCHHBIM TO-
TOKOM C BOJIOCOOPHBIX MPOCTPAHCTB: CENUTEOHBIX TEPPUTOPHUH, CETBCKOXO3AUCTBEHHBIX YTOIMIA,
MPOCTO XO35IMCTBEHHO OCBOSHHBIX TIJIOMIAJIEH BOA0COOpa.

JlomycTuMas cTeneHb CHIKEHHUs KauecTBa MOBEPXHOCTHBIX BOJ| OINpeaeNsieTcss TpeOOBaHU-
SIMH K COCTaBY U CBOMCTBaM BOJbI U MPEACIBbHO JomycTuMbIMU KoHIeHTpanusmu (IT1JIK) BemecTs B
BOJIE BOJHBIX OOBEKTOB ! COOTBETCTBHH C BHJIOM BOJOIMOJIb30BaHUS. BOIHBIE OOBEKTHI ClEqyeT
CUHMTATh 3arps3HEHHBIMHU, €CJIM B PAaCU€THOM ITyHKTE (CTBOpPE) HE COOJIOMAIOTCS YCTAaHOBJIECHHBIE
JUIS TaHHOTO BHUJA BOJIOTIONB30BaHUSI TPeOOBaHUS K COCTaBYy M CBOWCTBAM BOJbl U HOPMATHUBBI
[TJIK, npuBeneHHbie B «CaHUTAPHBIX MPABHJIaX U HOPMax OXPaHbI MOBEPXHOCTHBIX BOJ OT 3arpss-
HEHMS CTOYHBIMU BOJAMU.

[Tpu vecootBercTBUM Boabl ['OCT 2874-82 «Boma muTheBas» BO3HHUKAET HEOOXOAMMOCTH
ynydiieHus ee kadectBa. CrocoObl 1 MeTO/IbI 0OpaOOTKM BOABI HA BOAOMPOBOJHOW CTAHIIMU TaK
e, KaK U COCTaB COOPYKEHUH MO BOJIOOYHMCTKE, 3aBUCIT OT CBOMCTB BOJbI MCTOUHUKA. [Toa ymyd-
IIEHUEM KadecTBa BOJAbl MOHMMAIOT KOMIUJIEKC MEpPONpPUSATHH, HANpaBICHHBIX Ia OCBETIICHHE
(ycTpaHeHre MYTHOCTH BO/JIbI), oOeciBeurBaHue (yCTpaHEHHE I[BETHOCTU BOJbI) U 00e33apakuBa-
HUe (OCBOOOXKIEHUE BOJBI OT MATOT€HHBIX MHUKPOOPTAaHU3MOB). B OTJENbHBIX CiIydasx MpuOerarT
K MCIIOJIb30BAaHUIO CIICIIMATIBHBIX METO0B 00paOOTKH BOJIBI: ONIPECHEHUIO, YMATYCHHUIO, 00e3KeIe-
3MBaHUIO, PTOPUPOBAHUIO H T. [I.

OcBeTiieHrEe JOCTUTAETCS METOAaMHU OTCTaUuBaHUs, KOAryJTUPOBaHUS U (DUILTPOBAHUSI.

O06e33apakuBaHUe BOJBI SIBISCTCS 3aKIIOYHTEIBHBIM, HauOoliee Ba)XXHBIM IPOIIECCOM
YIIYYIICHUS] KA4ECTBA BOJIBI U MOKET OCYIIECTBIISITHCS XUMHUUECKUMU U (U3UYECKUMHU Oe3peareHT-
HbIMH MeTofamu. K ¢u3nueckuM MeTojaM OTHOCSTCS: KUIsTdeHHue, obmydeHue Y D-myyamu, BO3-
JIEWCTBUE YIbTPAa3BYKOBBIMU BOJHAMM, TOKAMU BBICOKOM YacTOThI WJIM raMMma-iydamu. XHUMHUYe-
CKHE€ METO/bI 00e33apakiuBaHMs BOABl OCHOBAHBI HA IPUMEHEHUHU PA3IIUYHBIX XHMHUYECKUX COCIIH-



HeHul, oOmamaronmx OaKTepHIMIHBIM JelicTBUEM. B kadecTBe 00€33apakMBAIOIINX areHTOB
Han0oJIee YacTO MPUMEHSETCS Ta3000pa3HbIM XJIOP WM €r0 Pa3IMYHbIC COCTUHEHHUS, COACpIKAIINE
raK Ha3bIBAGMBIN aKTUBHBIN XJIOP, TAaKXKe MPUMEHSIETCS 030H, COSAMHEHUS cepedpa u ap. B Hacro-
sIIee BpeMsl HauOoJIbIlee pacnpoCTpaHEHUE MOIYYHIN XJIOPUPOBAHUE, O30HUPOBAHUE M 00JTyUe-
Hue BoAbl Y -nmyuyamu.

[ToHsiTHE OYMCTKH HEPA3PHIBHO CBSA3aHO C KauecTBOM. [Ipu panroHaqIbHOM HCIOJb30BaHUU
cpena 3arpsi3HseTCs C1a0o, W MPOUCXOISANINE B HEH MPHUPOHBIC MPOIECCH CAMOPETYIISINHA U Ca-
MOOUYHIIEHUS BOCCTAHABIMBAIOT €€ Ka4eCTBO MOUYTH JIONIEPBOHAYAIILHOTO cocTosiHuA. [Ipu Heparu-
OHAJTLHOM HCITOJIb30BAHUU 3arpsI3HEHUE TIOCTUTAET TAKOW CTENCHH, YTO caMa Cpejia HE B COCTOSIHUU
C HUM CIIPABUTHCS U, CIIEI0BATEIBLHO, OYIET AerpaaupoBath. [Ipe1oTBpaTUTh 3TO BO3MOXKHO MTyTEeM
HCKYCCTBEHHOT'O BOCCTAHOBJICHUS KA4€CTBA CPEJIbI.

OuynCcTKa B MIUPOKOM 3KOJIOTHYECKOM MOHMMAaHUU — 3TO YAAJICHHE U3 KaKOW-THOO Cpesbl
MOSIBUBIINXCS B HEH HOBBIX, OOBIYHO HEXAPAKTEPHBIX ISl Hee (PU3MUSCKHUX, XUMHUSCKUX WA OHO-
JIOTUYECKUX areHTOB JIMOO CHIM)KCHHE MX KOHIICHTpAIlMU WJIM MHTCHCHUBHOCTH JIO €CTECTBEHHOTO
CPEIHEMHOTOJICTHETO ypOBHS. J[pyruMu clIOBaMH, OYHCTKAa — 3TO IMPOIECC, HANpaBICHHBIA Ha
BOCCTAHOBJICHHE KadyeCcTBa CPEJbl, COXpaHEHHWE €CTECTBEHHOTO PABHOBECHS MPOUCXOMSAIINX B HEH
MIPOIIECCOB, €€ OMOIOTNYEeCKON IICHHOCTH.

CymecTByeT u apyroe, mpakTH4eCKOe MOHMMAaHHE OYUCTKHU: yAaJeHHE U3 CPelbl T€X WIIH
WHBIX (PU3UYECKHUX, XUMHUECKUX WA OMOJIOTUYECKUX areHTOB JI0 YPOBHS, ITO3BOJISFOIIECTO UCTIONb-
30BaTh €€ JUIsl HYXJ XO3SICTBEHHOMN NesATeNnbHOCTH. OUnCTKa B MPAKTHUYECKOM MTOHUMAaHUU HE BCe-
IJIa HaIlpaBJIeHa HA COXPAHECHUE €CTECTBEHHOTO PAaBHOBECHS B PA3BUTHH CPEJIbI, TAK KaK B MPOIIECCE
OYHUCTKU MOTYT U3BJIEKATHCS U XapaKTePHbIE AJIs1 CPEbl KOMIIOHEHTHI.

7. IIOYBA KAK ®AKTOP CPE/Ibl OBUTAHUSA

Ilousa —- 31O MIPUPOJTHOE 0Opa30BaHUE, COCTOSIEE U3 CBSI3aHHBIX MEXIY COOON rOpU30H-
TOB, (POPMUPYIOIIKMXCS B PE3YJIbTATE MPEOOPa30BaHUsI IOBEPXHOCTHBIX CIIOEB JTUTOCHEPHI MO K-
CTBMEM BOJIbl, BO3JlyXa M JKUBBIX opraHu3zMoB. [louBa cocTOUT U3 TBepaOH, KUAKON (IOYBEHHBIN
pacTBop), ra3000pa3HOi U )kUBOM (TOUBeHHas ¢uiopa u ¢ayHa) yacTei.

Kaxxnas mousa BKIIIOUAET MUHEPAJIbHBIE, OPTAHUYECKNE U OPTaHOMHUHEPAJIbHBIE KOMIUIEKCHI
COCIMHEHMH, a TAK)KE IIOYBEHHBIE PACTBOPHI, IOYBEHHBIN BO3/1yX U ITOYBEHHBIE MUKPOOPTAHU3MBI.

Kak onuH u3 GakTopoB OKpysKarollel cpeipl Mo4YBa U MOJCTHIIAIOIINE €€ TOPHBIE MOPOJIbI
(TpyHT) OKa3bIBalOT OOJIBIIOE BIMSHUE Ha 3[JOPOBBE JIIOJIEH U CAaHUTAPHBIE YCIOBHS )KM3HU Hacele-
Hus. [louBe MpUHAUIEKUT BeAyllas pojb B KPYrOBOPOTE BELIECTB B MPHUPOJE, 00e33apaKUBAaHUU
TBEPBIX U )KUJIKUX 0TX0/10B. OHA OKa3bIBAET CYLIECTBEHHOE BIMSHHUE HA KJIIMMAT, XUMUYECKHM CO-
CTaB PACTUTEJBHBIX IPOAYKTOB U OIIOCPEAOBAHHO HA MPOIYKThI ’KUBOTHOTO IIPOUCX0XKICHUS.

OnHOM M3 MOCTOSHHBIX 4acTeW SABISIETCS nougeHHas 61aza. | ITHEHNYeCKoe 3Ha4eHHe M0Y-
BEHHOH BJIarM COCTOUT B TOM, YTO BCE XMMUYECKHE BEILECTBA, a TAK)Xe OMOJIOTHYECKHE 3arpsi3HU-
TEJIH TOYBHI (siilla FeJIbMUHTOB, MpOCTEHIINe, OaKTepUH, BUPYChl) MOT'YT MUTPUPOBATH B MOYBE
TOJILKO C TIOYBEHHOM Biaroil. Kpome Toro, Bce Xumuueckue 1 OMOXMMHUYECKHE MPOLIECCHI, MPOoTe-
Karolue B M0YBE, B TOM YHUCJE IMPOLECCHl CAMOOYMILEHHS TIOYBBI OT OPraHUYECKUX COEAUHEHUH,
OCYLIECTBJISIOTCS B BOJHBIX PACTBOPAX.

Jlpyroil NoCTOSIHHON YacThiO MOYBHI ABJISETCS 6030YX. [ UrneHn4Yeckoe 3HaUYeHNE TOYBEHHO-
r'0 BO3/yXa COCTOUT B TOM, YTO OTKJIOHEHHE OT €r0 €CTECTBEHHOI'0 COCTaBa MOXKET SIBUTHCS IIOKA3a-
TeJeM 3arpsi3HeHus: mouBbl. Kpome TOro, ¢ mo4yBeHHBIM BO3/1yXOM MOTYT NEpEIBUTAThCsl Ha OOIb-
M€ PACCTOSHUS JIETy4yue 3arpsi3HUTENN MOYBbl. KHCIopoJ MOYBEeHHOro BO3Jyxa OOecreurBaeT
IIPOLIECCHI CAMOOYMILECHNUS ITOYBBI OT OPIrAHUYECKUX 3arPA3HUATEICH.

B pesynbrare x03siCcTBEHHOU (OBITOBOI M MPOM3BOACTBEHHON) ACSITEILHOCTH YEJIOBEKa B
[IOYBY MOCTYINAET PANIMYHOE KOJIMYECTBO DK30T€HHBIX XMMHUYECKHX BEILECTB: NECTULMIOB, MUHE-
paNbHBIX YAOOpPEHHI, CTUMYJIITOPOB POCTA PAaCTeHHI, MOBEPXHOCTHO-aKTUBHBIX BemiecTB ([TAB),
HNOJULMKINYECKUX apOMATHYECKUX yrieBoaopoaoB (ITAY), npoMbIIsIEeHHBIX U OBITOBBIX CTOYHBIX
BO/JI, BBIOPOCOB MPOMBIIIJICHHBIX MPEANPUIATAN U TPAHCHIOPTA U T. 1.



[TouBa, ABISSICH AIIEMEHTOM OHOchepsl 3eMiH, GOpMHUPYET XUMHUYECKHI cOCTaB MoTpeos-
€MbIX YEJIOBEKOM IPOAYKTOB MUTAHMs, MUTHEBOW BOJBI MU OTYACTH aTMOC(HEPHOro BO3/1yXa; 3TOT
COCTaB 3aBHCUT OT €CTECTBEHHOW XMMHUYECKOW MPHUPOJBI MOYB, & TAKXKE KayecTBa M KOJIMYECTBA
BHOCHMBIX B IIOYBY HK30I'€HHBIX XMMHMUYECKUX BellecTB. ONHMCaHbl Cilydau OTpaBJie€HUs JIIOoJeH u
KUBOTHBIX, YHOTPEOJIAIOMUX (PUTOMACCY, BHIPAIIEHHYIO HA 3€MENIbHBIX YYacTKaX HJECMHYECKUX
paiioHOB M COJEPIKAIllyl0 IOBBIINIEHHbIE KOHIEHTPALlUU HEKOTOPhIX XMMHUYECKHMX BellecTB. Tak,
pactenusi, npouspacraroniue Ha menounbix nouyBax (CLHA, Kanama, Upnanausi) ¢ BBICOKUM CO-
Jiep>KaHuEeM CeJieHa, MOTyT HaKalluBaTh ero B kosmdectBax A0 5000 mr/kr. Beicokas KoHLEHTpa-
IIUS CeJIHa B PACTUTENBHBIX MPOAYKTAX SBISETCS MPUYUHON BOSHUKHOBEHHS «IIEJIOYHON Ooes-
HU» CKOTAa (CEIEeHOBBIN TOKCUKO3), OTPaBJICHUH JI01el 1 MacCOBOM rMOEIH CelbCKOX03HCTBEHHbBIX
KUBOTHBIX.

B nacrosiee BpeMs, KpOME €CTECTBEHHBIX SHIEMHUYECKMX ITOYBEHHBIX PETMOHOB, MOSBU-
JIMCh UCKYCCTBEHHBIE OMOTCOXMMHUYECKUE PAiOHBI U TIPOBUHIMY. VX MOSBIEHUE CBSI3aHO C UCIIOIb-
30BaHHEM Pa3HOOOPA3HBIX NMECTULINIOB, MUHEPAJIBHBIX YA00OpEHH, CTUMYJIATOPOB POCTa PACTEHUMN
U TIp., @ TAK)KE C IMOCTYIUICHHEM B TIOYBY IPOMBIIIJICHHBIX BEIOPOCOB, CTOYHBIX BOJI M OTXOIOB, CO-
Jep KalIiX XUMUYECKHE BEIECTBA, OTHOCAILIMECS K Pa3HbIM KJlaccaM OMacHOCTH (Tabdi. §).

B HCKYCCTBEHHBIX T€OXMMHUYECKUX NMPOBUHIIMAX OTMEYACTCS TOBBIIICHHE YPOBHS 3a0oJe-
BAaE€MOCTH, MHOT/Ia BPOKACHHBIE YPOJCTBA U aHOMAJIUU Pa3BUTHUs, HAPYIIEHUs (PU3UYECKOTO U IICH-
X0()U3NIECKOTO PA3BUTHS JICTEH.

Tabmuma 6
Kracchbl omacHOCTH XMMHUYECKUX BELIECTB, TOMAIAI0NINX B IOYBY U3 BHIOPOCOB, COPOCOB, OTXO/IOB

Kitace onacno- | Xapakrep onacHo- XHWMHYECKOE BEIIECTBO WNunexc onac-
CTH CTH HOCTH
I BricokoonacHbI MpbIbsK, KaAMUW, PTYTh, CBUHEL], CEJIEH, 2=4,1
UHK, (Top, 6eH3(a)nupeH
1 OnacHbl 00p, KOOAIIbT, HUKENIb, MOTHOJICH, ME/Tb, CYypPb- 2,6..4
Ma, XpOM
11 MaitoomacHsl bapwuii, Bananuii, Boiab(hpam, Mmapraseir, 0,1..2,5
CTPOHITH, aneTopeHoH
v Heonacubt OTX0/1bI IEPEBO-U METAIIO00PAOOTKHI <0,1

[loMMMO OTHANEHHBIX MOCIEACTBUI, B HCKYCCTBEHHBIX TI'€OXMMHUYECKHX IPOBHHIMIX
Ha0JII0/1al0TCA Clydyan HE TOJIbKO XPOHMYECKHX, HO U OCTPBIX OTPABJICHUM NPU MPOBEACHUU PaboT
Ha CeJIbCKOXO3AHUCTBEHHBIX MOJISX, OrOpojiax, cajgax, 00paboTaHHBIX MECTUINIAMU, a TAK)XKe Ha 3e-
MEJbHBIX YTO/AbSIX, 3aIPA3HEHHBIX AK30TN€HHBIMH XMMHUYECKUMHU BEIIECTBAMH, COJEpKAIIUMHUCSA B
aTMOC(epHBIX BEIOPOCAX MPOMBIIUICHHBIX MPEIIPUATHIHA.

Hanpumep, 3arps3HeHne MouBbl ¢hpmopom 3a CYET MPOMBIIUIEHHBIX BHIOPOCOB MPHUBOIUT K
HAKOIJICHUIO €T0 B PAaCTEHUSX, a 3aTeM K Pa3BUTHIO (pIr0opo3a y JItoJel, moTpeOIsomuX KyabTyp-
HbI€ pacTeHUs, BbIpallleHHbIE Ha 3TOH mouse. [Ipu 3TOM oTMeuaeTcss HeONaronpusiTHOE BIHSHHUE
¢dTopa Ha (yHKIHMIO KpoBETBOpeHUs, (ochopHO-KaIbIMEeBbI 00MeH, HAaOII0AaeTCsl BOZHUKHOBE-
Hue OoJie3Hel MeueHu, MoYeK U APYrux HapyuieHuil. Kpome toro, nossiiieHHOE cojiepxanue (ro-
pa B IOYBE NPUBOANT K HAPYLIEHUIO IIPOLECCOB €€ CAMOOYHILEHUS.

[loctynuienve B moYBy pmymu Jake B HE3HAUUTEIbHBIX KOJIMYECTBAX OKa3bIBAeT OOJIBIIOE
BIIMSIHUE HAa €€ OMOJIOrMYecKHe CBOWCTBA. YCTAHOBIIEHO, YTO PTYTh CHHXKAET aMMOHHUQUIUPYIO-
IIYI0 U HUTPU(PULIHPYIOLIYI0 aKTUBHOCTh IOYBHI. [10BBIIIIEHHOE COAEep KaHUE PTYTH B IIOYBE Hace-
JICHHBIX MECT OKa3bIBAaeT HEOIAaronpuaTHOE BO3JCHCTBHE HAa OpPraHU3M 4YeJOoBeKa: HalJoJaeTcs
YBEJIMYEHUE YaCTOTHI 3a00JI€BaHUI HEPBHOM M SHIOKPUHHON CHCTEM, MOYEIIOJIOBBIX OPraHOB.

Csuney mipu TOMaJaHUM B TOYBY YTHETAET JEATEIBHOCTh HE TOJBKO HUTPHU(HUIHMPYIOUTHX
OakTepuii, HO 1 MUKPOOPTaHU3MOB-aHTarOHUCTOB KHUIIIEYHOW M AU3CHTEepUiTHON nanoyek DiekcHe-
pa 1 30HHE, Y/UIMHSET CPOKU CAMOOYMILIEHMS ITOUYBBI; IIPU MOBBIILIEHHOM COJEPKaHUH €r0 B I10YBE




y HaceJIeHUs! HaOJII0JAl0TCs MATOJIOIMYeCKHe U3MEHEHHS CO CTOPOHBI KPOBETBOPHOM M PEIPOIYK-
TUBHOW CUCTEM, OPraHOB BHYTPEHHEW CEKPELMH, a TAK)KE OTMEYaeTCsl yJallleHUEe CIIydaeB 3J0Kaye-
CTBEHHBIX HOBOOOpa3zoBaHui. K MuKposneMeHTaM, MOBBIMICHHOE COJIEp)KaHHE KOTOPHIX B IOYBE
BbI3bIBAET HEOJIArONPUSATHBIE MOCIEACTBUSA, OTHOCATCS 00p, BaHAAUM, TAJUINH, BOIbGpaM U Jp.

Haxopnsmuecs B moyBe XMMUYECKUE COETUHEHUSI CMBIBAIOTCSI C €€ IMOBEPXHOCTH B OTKpPHI-
Thl€ BOAOEMBI WM MOCTYNAIOT B TPYHTOBBIM MOTOK BOJBI, TEM CAMBIM OIpPENEIiss KauyeCTBEHHBIN
COCTaB XO3SIICTBEHHO-IIUTHEBBIX BOJ, & TAKXKE MUIIEBBIX NPOJYKTOB PACTUTEIBLHOTO IIPOUCXOXKIE-
Hus. KadecTBeHHBIN COCTaB M KOJIMYECTBO XMMMUYECKHX BEIIECTB B ATHX MPOJYKTaX BO MHOIOM
OIIpEAEIAETCS TUIIOM IIOYBBI U €€ XUMUYECKUM COCTaBOM.

Oco60e rurneHn4ecKoe 3Ha4yeHrue MOYBbl CBSI3aHO C OMACHOCTBIO MEpelayd YeJIOBEKY BO3-
Oyaurteneil pa3nuYHBIX HHPEKIUOHHBIX 3a00neBanuii. HecMOTpsi Ha aHTaroHU3M MOYBEHHOW MUK-
poopsl, B HEH JUINTEIBHOE BPEMsI CIIOCOOHBI COXPAHATHCS AKU3HECIIOCOOHBIMU M BUPYJICHTHBIMU
BO30Y/ANUTENIN MHOTUX MH(EKIMOHHBIX 3a001eBaHuil. B TeueHne 3Toro BpeMeHH OHU MOTYT 3arpsi3-
HATh HOJ3EMHbIE BOJIOMCTOYHHMKHM U 3apakaTh 4esloBeKa. J[IMTENbHO COXpaHAIOTCA B IOYBE HE
TOJILKO TIATOTE€HHBIE OAKTEPHH, HO M BHPYCHL. Takxke B mo4Be JUIUTENBHO (20-25 1eT) coxpaHsoTcs
CIOPbI AaTOT€HHBIX MUKPOOPTraHU3MOB: CTOJOHAYHON MaJIOUKH, BO30YAUTENIN Ia30BON TaHTPEHBI,
00TynHM3Ma U CHOMPCKOH SI3BBI.

Haubonee npoctoil nyTh 3apakeHust — 4yepe3 pyKH, 3arps3HeHHble MH(QUIUPOBAHHOM OY-
Bor. Onucan ciyvail snugeMun OproirHoro tuda, oxBatusineh 3a 36 queit 60% nereit B 1€TCKOM
cally, MH(QULIUPOBAaHHBIX Yepe3 3arpsA3HEHHBIN necok. OHAKO yallle BCTpeyaroTcst 0ojee CloKHbIe
IyTH Nepetadr UH(PEKIMOHHOIO Havana yepe3 nousy. MiMerorcs gaHHbIE O BCIBILKAaX TH(A, BO3-
HUKUIIMX B pe3ysbTaTe NPOHUKHOBEHMsI BO3OYUTENEeH U3 3arpsI3HEHHO MOYBBI B TPYHTOBBIE BOJIBI,
0 KOJIOJIC3HBIX 3MUAEMUSIX OpIOmHOro Tuda M AU3EHTEPHUH, CBSI3aHHBIX C 3arps3HEHUEM MOUYBbL. C
MOYBEHHOH MBUIBIO MOTYT PaclpOCTPaHATHCS BO3OYIUTENH psifa IpyTuX HH)EKIMOHHBIX Oose3Hen
(MukpobakTepuu TyOepKyiesa, Bupychbl noamomuenuta, Kokcaku u ap.) Ilousa urpaer snuaemuue-
CKYIO POJIb B PACIIPOCTPAHEHUHU T'€JIbBMUHTOB. B €CTECTBEHHBIX YCIOBUSAX B IMOYBY IOCTOSIHHO IIO-
CTYNAIOT OPraHUYECKUE BEIIECTBA, B MIEPBYIO OUEpE/lb BEIIECTBA PACTUTEIBHOTO MPOUCXOKICHHUS.
YPOBEHb 3arpsA3HEHMs MTOYBBI OPraHMYECKMMH BEIECTBAMH SBJIACTCS KOCBEHHBIM I1OKAa3aTelIEM
AMUAEMHUYECKOI OMacHOCTH MOoYBHL. [lepeueHs nmokasaresneil CTeneHu 3arps3HeHns M0YBbI, €€ CaHU-
TapHOM M AMUJEeMUYECKON ONTaCHOCTH MpuBeeH B Tad. 8.10.

B nocnennee Bpems olleHKa 3MUAEMHYECKON OMAcCHOCTH MOYB HACEJIEHHBIX IMYHKTOB IPO-
BOJIUTCS IO KOJIMYECTBY B | I OUYBBI OaKTEpUAIbHBIX KJIETOK (KUIIEUHBIX MaJOYeK, SHTEPOKOKKOB,
MaTOTEHHBIX AHTEPOOAKTEpUl, SHTEPOBUPYCOB) U SUIl TEIbBMHHTOB C Y4ETOM XapakTepa 3emJe-
II0JIb30BAHHUS.

[Ipouecc nenutpuukanuyu XapakTepusyercssi OOUIbHBIM BBIJCJIEHUEM Tra30B, COCTOSIINUX
00bIYHO U3 cMecH a3ota 1 COr, HHOT/Ia C MPUMECHIO0 OKCHJIA a30Ta.

['uruennyeckoe 3HaueHue ACHUTPU(DUKAIIMKM BECbMa Ba)XXHO B CBSI3U C TE€M, YTO ATOT IMpPO-
1ecc NMpH paboTe COOPYKEHUN MO MOYBEHHOW OUYHUCTKE MOXKET OBITh MPeoOIaaloniiM, HalpruMep B
HavyaJIbHBIN MEepUoJT FKCIUTyaTalluu nojeil opoueHus. [lonoxutenbHbIM MOMe(-i)TOM B 3TOM TpoIiec-
ce SIBJIAETCS TO, YTO MpU JIe(UIMTE KHCIOpOoJa BO3AyXa HUCHOIB3YETCS KUCIOPOA HUTPATOB, YEM
MpeIOTBpaIaeTCsl 3arpsa3HeHrue UMU noa3eMHbIx Boj. Cynb0a HUTPATOB, 00pa30BaBIIUXCS MpPH
OMOXMMHUYECKOM OKHCIIEHUM OPTaHWYEeCKHX BEIECTB, CBOJUTCS K TOMY, YTO YacTh U3 HUX yCBaM-
BaeTCsl KOPHAMHU PACTEHUH, YacCTh MOABEPraeTcsl NeHUTpU(PUKAIINKU U, HAKOHEL, UCTOIb3yeTcs s
CUHTETUUYECKUX MPOLIECCOB MUKPOOPTraHU3MaMHU.

Ecnu B nmouBe 00e3BpexMBaHNE OPraHUYECKOrO BEIIECTBA B OCHOBHOM OCYILIECTBIISIETCS MMY-
TeM OMOXMMHYECKUX IMPOLIECCOB MUHEPAIN3ALUU, HUTPU(PUKALUY, NTEHUTPUPHUKAIMYA U JHIIb He-
3HAYUTENBHO 32 CUET TBEP/BIX OTOPOCOB, OCA/IKa CTOYHBIX BOJ U AKTUBHOI'O MJIa B MCKYCCTBEHHBIX
COOPYKEHHSIX OCYIIECTBIISIETCS TIIaBHBIM 00pa30M 3a CUET MPOLECCOB T'yMHU(UKALNYU MIPH yIacTUU
TEPMOQHIBHBIX MUKPOOPTaHU3MOB.

Bce Ha3zBaHHBIE BBINIE TTOYBEHHBIE MPOLIECCH UMEIOT OOJIBIIOE CAaHUTAPHO-TUTHEHUYECKOEe
3HayeHue. OHM J1eXaT B OCHOBE HIMPOKO HCIOJb3YEMbIX METOIOB ITOYBEHHOI'O 00E3BPEKHUBAHUS
HEYUCTOT M OTOPOCOB, B YACTHOCTH OMOTEPMHUYECKOTO.



buotepmuueckoe 00e3BpeKMBaHNE OPTAaHUUECKUX 3arps3HEHHI 0OeclieunBaeT pa3pyleHue
CJIO’KHOTO OPraHUYECKOI'0 BEIIECTBA OTXOA0B U IPOAYKTOB 0OMeHa (MOUYEBUHBI, MOYEBOM KUCIIOTHI
U Jip.) 10 Ooiee MPOCTBIX COCITUHEHUN, KOTOpBIE 3aTeM TepMO(UIBHBIMH MHUKPOOPTaHU3MaMH B
IPUCYTCTBUM KUCIIOPOJa IPEBPALIAIOTCA B HOBOE, YCTOMUMBOE, O€30I1aCHOE B CAHUTApHOM OTHO-
IIEHUU BEIIECTBO — TrymMyc. OTHOBPEMEHHO MPOMCXOJUT YHUUYTOXKCHUE BETE€TaTUBHBIX (OpM Ta-
TOT€HHbIX OaKTepUil, BUPYCOB, MPOCTEUIINX, UL FEIbBMUHTOB, ULl U JMYUHOK MYX, CEMSH COpHSI-
KOB.

3AKJ/IFOYEHME 11O 1.

[loTeHuManbHBIE ONACHOCTH, YI'POKAIOLIME JKU3HU U 3/10POBBIO YEJIOBEKA, CYIECTBOBAIU
Bcerjga. Ho k Havaimy TpeTbero ThiCSueseTHs] SKOHOMUUECKUH U COLMAIbHBIN yiepd OT TEeXHOI'eH-
Heix UC cran mpuoOperaTh OTpOMHBIC MAcIITA0bl M Jake KaTacTpoduaeckuii xapakrep. Hanbomn-
LIyI0 ONIACHOCTh B HACTOsIIEe BpeMs B TEXHOTeHHOW cepe Poccuu mpenctaBisioT TpaHCIIOPTHbIE
aBapuy, B3pbIBbI U NIOXAaphl, paJuallMOHHbIE aBapUU, aBapUU C BEIOPOCOM XMMHUYECKHU M OHOIOruye-
CKH OIaCHBIX BEILECTB, M'MJIPOJMHAMUYECKUE aBaAPHH, aBAPUH HA JIEKTPOIHEPIreTUUECKUX CHCTEMax
U OYMCTHBIX cOOpyx)eHUsAX. OcoOOEHHO aKkTyallbHA U CJIO’KHA 3Ta npoliema aJisi coBpeMeHHou Poc-
CHM, IJIe €KEHEBHO B CPEIHEM IIPOUCXOJAT JIBE CEPbE3HbIE aBapuM Ha TPyOONpoBOAAX, pa3 B He-
JIeJII0 — Ha TPAHCIOPTE, €KEMECIYHO — B MPOMBILIUIEHHOCTU. B cpenHeM 3a roj B pe3ynbrare
aBapuil 1 katactpod B Poccun exxeronno noru6arot npuMmepHo 50 TbIC. yein. u 250 ThIC. yell. nony-
YaroT CEphE3HbIE PAHEHUSI.

1. OcHoBBI pu3noIOTMHN TPYA2 U KOM(pOPTHBIE
YCJI0BHA KU3HEAEATEIbHOCTH

Bcro uenoBeueckyro AESITENBHOCTD 10 XapaKTepy BBIOJIHAEMOMN AEATEIbHOCTU Pa3AeiIsioT
Ha TPU OCHOBHBIE IPYIIIbL:
*  ¢usnveckuit Tpyx;
®  YMCTBEHHBIH TPYI;
" MEeXaHU3HUPOBaHHBIE POPMBI PU3UUECKOTO TPY/a.

[Tpu ocymecTBaeHNH (HU3NUECKOTO TPYAA YEIOBEK BBIMOJIHAET SHEPreTHueckue (QyHKIUHU B
CHCTEME «4eJOBeK — opyaue Tpyna». OcylecTBiss MeXaHU3UpOBaHHbIE (HOPMBI (PU3UYECKOTO
TpYJa, YEIOBEK BBINOIHSIET YMCTBEHHbIE U (pHu3NUecKre (PYHKIUU B CUCTEME «UEJIOBEK — MAIIMHAY,
T.€. BBINOJHsET (DYHKIMU OmepaTopa. YMCTBEHHBIH TPy MpEroiaraeT BhIIOJIHEHUE paboT, CBS-
3aHHBIX C MPUEMOM U TepepaboTKoi nHpopManuu. ITO yrnpaBieHHE, TBOPUYECTBO, PENOAaBaHUE,
Hay4Has JesTeIbHOCTh, yu€0a u T.1. OcOOEHHOCThIO HEKOTOPHIX BUAOB TPY/Ia SBJSETCS MOBBIIICH-
HO€ SMOIMOHATIbHOE HampsKEeHUe, IPYruX — OAHOOOpa3ue M MPOCTOTA BBIMOIHIEMbIX (DYHKIINM
(MoHOTOMUS). BO BCex cilydasx yMCTBEHHOU IEATEIbHOCTH OCHOBHBIM SIBJISIETCS] yUacTHE HEPBHOM
CUCTEMBI, €€ IEHTPAJIbHBIX OTJEJIOB.

Kpurepun oneHKkH TKecTH TPyaa.

Tpya, B 3aBUCUMOCTH OT XapakTepa JeATeIbHOCTH YeJIOBEKa, MOXKHO YCJIOBHO pa3JelIuTh
Ha:

*  (UBUYECKUH, CBA3AaHHBI B OCHOBHOM CO CTaTHYECKOW WJIM JUHAMUYECKOW HArpy3Koi Ha

MBIILIIBL;

® YMCTBEHHBIH, CB3aHHBIM B OCHOBHOM C Harpy3KOH Ha ONpeIeTEHHbIE IPYIIbI aHAIU3ATO-

POB (3pUTENBHBIE, CITyXOBBIE, TAKTHIIBHBIE).

Ecnmyn TspxecTs pusnueckoro Tpyzna MoOXeT ObITh OLIEHEHA IO Harpyske, Npuxojsiieiics Ha
MBIIIIBI YEJIOBEKA B TEYEHHE ONPEIECIEHHOIO BPEMEHHU, TO TSKECTb YMCTBEHHOI'O TPYAA MOXKET
OBITh OLICHEHA TOJIBKO I10 €r0 HaNpsKEHHOCTH.

ITo crenenu gpu3nyeckol TaAKeCTH padOTHI JeJATCH HA:

® JIETKHE — HE TPEOYIOIHNE CHUCTEMATHUEeCKOTO (PM3MIECKOTO HanpshkeHus (kateropus la) nmun
CBsI3aHHBIE C HEKOTOPBIM HamnpsibkeHueM (10) — snepro3arparsr g0 152 Bt u ot 153 Bt 1o 176 Br;



" CpelHEW TSKECTH — CBS3aHHBIC C MOCTOSHHOW X0[b00M U mepememnieHueM mMenkux ( go 1
kr) npenmeroB (lla), a Takxke cBsA3aHHBIE ¢ X0/b0OH M MepeHocoM HeOobmux (10 10 Kr) TsKe-
cTelt u ¢ ymepeHHbIM HanpspbkenueM (116) — sneprozarpatet 176-234 Bt u 235-292 Br;

» spkéneie (kateropus I11) — cBA3aHHBIC ¢ CHCTEMATUYECKUM HANPSDKCHUEM M TTEPEIBHIKCHH-
eMm (cBbiiie 10kr) TspkecTel — sHepro3aTpatsl cBbiie 292 Br.

Pabouas 30Ha — 3TO MPOCTPAHCTBO BBICOTOM /10 JBYX METPOB HaJ ypoBHeM moja. [loctosu-
HOE paboyee MECTO — 3TO MECTO, Ha KOTOPOM pabOTHUK HAXOAUTCS HEMIPEPBIBHO 0oJiee BYX YacoB.
B nponecce gpuznyeckoii 1eATeIbHOCTH IPOUCXOJUT IHEPreTUUECKU 0OMeH 0ojiee MHTEHCUBHBIM,
4YeM IPH TPYAOBOH AEATEIbHOCTH. VIHTEHCUBHOCTh TEIUIOOOMEHA OpraHM3Ma ONpEAEIseTCS MHK-
POKJIMMATOM: TEMIIEpaTypOid, BIAXKHOCTBIO, CKOPOCTHIO ABM)KEHUS BO3yXa M HATMYHEM TEILIOBBIX
MOTOKOB. PaznnuaroT abCOMOTHYI0, MAKCUMAJIBHYIO U OTHOCHTEJIBHYIO BIIQYKHOCTD BO3/YyXa.

AOCom0THAs BIQXKHOCTh — KOJIMYECTBO BOASIHBIX MApOB, COACPIKAIIMXCS B €IUHUIE 0O0beMa
(r/m°). MaKkcHMabHas BIXKHOCTb — MAKCHMAIBHO BO3MOYKHOE KOJIHYECTBO BOJSHBIX 1APOB, KOTO-
PO€ MOKET COJIepKaThCs B eAMHUIIE 00beMa BO3AyXa MPHU IaHHOM TeMrepaType 0e3 KOHJECHCAINH B
KarnenbHOi (paze. OTHOCHUTENbHAS BIAXHOCTh BO3JyXa — OTHOIICHHE aOCOJTIOTHON BIIAYKHOCTH K
MaKCHUMaJIbHOMU MPH TaHHOW TeMIepaType, BRIPpaKEHHAsI B IPOLICHTaX.

[Ipr W3MEHEHWHW TeMIepaTypbl OKpPYKAIOUICH Cpeabl OpraHu3My HEOOXOAMMO BpeMs Ha
a/IanTanuio, a JUIMTeIbHOE NMPeObIBaHNE B YCIOBUAX MOBBIIICHHONW UM MOHMKEHHOM TeMIiepaTyphbl
CBSI3aHHO C aKKJIMMaTH3aIMel, YTO MPUBOAUT K JOMOJHUTEIBHON Harpy3ke Ha MEXaHU3MBI TEPMO-
PETYIISIHHN.

Briienenne n30bITOUHOTO Terwia, 00pa3yIoMIerocs B MPOLECCE KU3HEASATEILHOCTH Opra-
HU3Ma, MPOMCXOJUT B OCHOBHOM 4Yepe3 KOXKY U JIETKUE 3a cueT u3nydeHus (nmpumepHo 44% Bbize-
asemoro Teruia), kouBekiuu (31%) u ucnapenus (21%). 3a cuer HarpeBa Bo3/yXa B JIETKUX Teps-
eTcs NpUMepHO 4% BBIAEIAEMOro TerIa.

KonmdecTBo Teria, 0TIaBaeMOro TEJIOM 3a CUET W3IyYCHHUs B HAIIPABICHUH TOBEPXHOCTH C
Ooslee HM3KOW Temmeparypoil, nmoguuHsercs 3akoHy Credana-bonbliMaHa M TPONOPLHMOHAIBHO
TUTOIIAM TIOBEPXHOCTH TeJa, Pa3HOCTH YETBEPTHIX CTEMEHEH TeMIepaTyp Tela W MOBEPXHOCTH U
CTETNEHHU YEPHOTHI Tena (JUIst aOCOII0THO YEPHOr'o Tea 3TOT K03 (UIIMEHT paBeH 1, 17 3epKajbHO
oTpaxkaroiero 6sm30k k 0).

[Toreps Teruia 3a cueT KOHBEKIMH, T.€. Iepeaaya Terla ¢ HOBEPXHOCTH Tela, 00TEeKatoLeMy
€ro MEHee HarpeToMy BO3IyXY, MPOMOPIMOHAIBHA TUIOIMAAHN Tea, Pa3HOCTH TEMIIEpaTyp Tela U
BO3/yXa, U CKOPOCTU OO0/AyBaroOILEro Teja0 BO3AYIIHOro MoToka. [Ipu HynaeBoW CKOpOCTH MOTOKa
KOHBEKTHBHBIN TETNIOOOMEH TMOJJICPKUBACTCS 33 CUET JIBWKCHHS BO3IyXa, O0YCIOBICHHOTO pa3-
HOM TUIOTHOCTBIO HarpeBIlerocsi BOJIM3M Tena U 0oJiee X0JI0JHOTO OKPYXKAIOIIEro BO3ayXa.

[Toreps Temuia 3a cUeT WCMAPEHUs MPOMOPIIMOHANBHA TUIOIIAAHN TeNa, C KOTOPOH MPOHMCXO-
JUT UCHIApEHUE TMO0Ta, OTHOCUTEIHHOM BIAXKHOCTH BO3/1yXa U CKOPOCTU OOYBAIOIIETO BO3YLTHOTO
MOTOKA.

[TapameTppl MHUKpPOKIMMAaTa MPOM3BOJCTBEHHBIX moMemeHuil Hopmupytotes ['OCT
12.1.005-88 «CCBT OO0mme caHUTapHO-TUTHCHUYECKUE TPEOOBAHUS K BO3IYyXy pabOdei 30HBI.
OCHOBHOM HPUHIMIT HOPMUPOBAHUS — CO3JJaHHE ONTHUMAJIBHBIX YCIOBUN TpyJa Ui YeloBeKa Mpu
onpeneneHHON (Gu3ndecko Harpyske. [Ipu 3TOM yYUTBIBA€TCS TSKECTh BBIOITHSIEMON PaOOTHI,
HaJINYME B IOMEIIEHUN UCTOYHUKOB SIBHOTO TEIUIA M BPEMsI roJa.

['ox nenutcst Ha 2 mepuojaa — TEIJIbIA (CpeIHECYTOUHAas TeMIepaTypa BbIIIE +100C) U XO0-
JIOJHBIN (Temreparypa +10°C u HmKe).

BeimonHsist paboThl, KOTOPBIE CBS3aHBI C HEPBHO-YMOIMOHAIBHBIM HaNpspkeHUeM (B KaOwu-
HaX U Ha MOCTaxX YMPAaBJICHUS Pa3IMYHBIMHU TEXHOJIOTMYECKHMHU MPOIECCAaMH, B 3aJ1aX, Ie UMEETCs
BBIYMCIIMTENIbHAS TEXHUKA U T.J.) TEMIIepaTypa BO3IyXa J0JDKHA COCTaBIATh 22-24[1C mpu Biax-
HoctH 40-60% 1 ckopoctu nBHKeHUs Bozayxa 1o 0,1 m/c. [lapameTpsl MUKpOKIMMAaTa BCIIOMOTa-
TETBHBIX TOMEMICHUH (KOHCTPYKTOPCKUX OI0pO, OMOIMOTEK, TMOMEIICHUH CIYXO YIpaBICHUS)
YCTaHABJIMBAIOTCS B COOTBETCTBHH CO CTPOUTEIHHBIMU HOPMaMHU U TIPaBUJIAMH.

CamouyBcTBHE Ye10BeKa PU Pa3HbIX apaMeTpax MUKPOKJIMMATA.

1. XomnoxHo u ceIpo: BaxHOCTh 60-100%; Temmneparypa 0-20°C.



XomnoaHo: BrakHOCTB 40-60%); Temmeparypa 0-20°C.

3oHa nepeoxyaxaeHui: BaaxHocts 0-40%; remneparypa 0-20°C.

Ouens coipo: BaaxHoctb 60-100%; Temneparypa 20-24°C.

OnrtumManeHble ycnoBus: BiaxHocTh 40-60%; Temneparypa 20-24°C.

Ouens cyxo: Binaxnoctb 0-40%; Temneparypa 20-24°C.

30Ha TEIIOBBIX ynapoB: BiaaxHocTh 60-1000%; Temneparypa 24°C u Bbiwe.

Kapxko: Bnaxuocts 40-60%; Temneparypa 24°C u BbuIe.

«CayHay - )apko u cyxo: BiaxxHocTb 0-40%; TemrnepaTypa 24°C u Bbiwe.

Obecneyenne KOMGOPTHBIX YCJIOBUH JKM3HeIeSITeTbHOCTH.

OpHoM U3 OCHOBHBIX 33/1a4 PYKOBOJICTBA OpraHU3AIMH SABJISIETCS 0O0ecrieueHne HOpMalbHbIX
ycnoBuii Tpyaa. HezaBucumo ot cepsl nesTenbHOCTH ((PU3UIECKHU HITH MHTEIUICK TYaIbHBIA TPY)
OHHU BJIMSIIOT Ha pe3ysbTaT paboThl. 3a00Ta 0 310pOBbE COTPYAHHKA, YIyUIIEHHE YCIOBHH Tpyaa U
obecriedeHre 0E30MaCHOCTH MPUBOAMT K MOBBIIICHUIO TPOU3BOIUTEILHOCTH TPY/AA, YTO TOXE SIB-
JsieTCsl OAHOW M3 TTIAaBHBIX 3a7a4 pyKoBojacTBa. OIHOBPEMEHHO, 3TO pelIaeT M TaKylo 3a/ady, Kak
3aTparhl HA OIUIATY MEAMIIMHCKON CTPAaxOBKH, JBIOT U KOMIIEHCAUH 3a paboTy B HEOIarompusT-
HBIX yCJIOBHSIX.

Cucrema odecrneyeHHs1 NapaMeTPOB MUKPOKJIMMATA U COCTaBa BO3AyXa.

UtoObl ycnoBHs Tpy/Aa HE CTAIH NMPUYMHOMN BBIIICIEPEUNCICHHBIX «IIPOOIeM» U HE TOHU3U-
JIM IPOU3BOJMUTEIBHOCTh TPYZAa, HaJ0 CIEAUTH 3a YUCTOTOM BO3yXa, COOTBETCTBUEM METEOPOJIO-
THYECKUX YCIOBUM HOpMaibHOMY YpOBHIO. KOMOPTHBIMU yCTOBHSIMH CUUTAIOTCS:

- B IOMEIICHUH B XOJIOIHBIN TIEPHO/T 20-22°C;

- Ha OTKPBITOM BO3/yX€ B TEILIbIM MEpUOL 18-220C;

- Ha OTKPBITOM BO3/yXe B XOIO/HBII meprox 7-10°C;

- OTHOCHUTEJIbHAS BIaXXHOCTh Bo3ayxa 40-60%;

- CKOpOCTh JBMKeHus Bo3ayxa 01- 0,2 m/c;

- TOKCHYHBIE BemecTBa(kpaTHOCTh npebimeHus [1/1K) menee 0,8;
- IPOMBIIIIEHHas NbUIb(KpaTHOCTH npeBbieHus [1JIK) menee 0,8.

Tpebyemoe cocTosiHue BO3lyxa B pabouyeM NOMEIIEHNH 00ecrieunBaeTCsl OTOIIEHUEM, BEH-
TUJIMPOBAHUEM U KOHIUITMOHUPOBAHHUEM.

Otonenne.

B xononHoe BpeMs rojga HeoOXoAumasi TeMIlepaTypa BO3/1yXa B IOMEIIEHUN MOIepKUBa-
ercs 3a cyeT ororuieHus. CylecTBYIOT pa3IM4Hble CUCTEMbI OTOIUICHUS: BOASHBIE, ITapOBBIE, BO3-
NyIIHbIE 1 KOMOMHUPOBaHHBIE. B cucTteMax BOJSHOTO OTOIJICHUS, HAIICAIINX IIUPOKOE MPUMEHe-
Hue Omaronapsi ynoocTBy U 3(pPeKTUBHOCTH, HCIONB3YIOTCS paauaTopbl U TpyObl. B BO3mymIHOM
CUCTEeMe MOAAETCs HarpeThlil Kanopudepom Bo3ayx. Heo6xoaumoe ycioBue Aii HOpMadbHOM K13~
HEJIEATEIbHOCTH OpraHU3Ma — HAJIMYUE B BO3yX€ JOCTAaTOYHOrO KOJMYECTBa Kuciopoaa. CHuxe-
HUE ero KOJIMYECTBA BEAET K KUCIOPOAHOMY TOJIOJaHUIO — TUIIOKCHH, COITPOBOXKIAIOIIEHCS TOJIOB-
HOM 00JbI0, 3aME/INIEHUEM PEAKIINH OPTaHKu3Ma, HapyIlIEeHuEM HOPMATbHOTO OOMEHA BEIIECTB U pa-
OOTBI OPraHoOB CiIyXa U 3pEHUsl.

Benruasiums.

BeHTrIsus — COBOKYITHOCTh MEPOTIPUSTHIA B YCTPOUCTB, HCTIOIB3YEMBIX TIPH OPTaHU3aIuN
BO3yX000MeHa Juisg oOecredyeHus 3aaHHOTO0 COCTOSTHHSI BO3JYLIHON Cpebl B MOMEIICHUAX U Ha
pabounx mectax B coorBercTBUU co CHull (CtpourtensHbie HOpMbl U npaBuia). CucremMa BEHTH-
JSUUA — 3TO KOMIUIEKC apXUTEKTYPHBIX M CHELUATbHBIX MH)KEHEPHBIX pPElICHUM, KOTOPBIA MpHU
MPaBWJIbHOM 3KCIUTyaTalluy o0ecrneynBaeT He0OX0AUMBI BO31yX000MEH B IOMEUICHHH.

BenTunsiimonHas cucreMa — 3TO MHXXEHEPHAsi KOHCTPYKIIUS, KOTOpasi UMEET ONpeIeTICHHOE
(GyHKIIMOHATBbHOE Ha3HAUYeHUE (MIPUTOK, BHITSKKA, MECTHBIN OTCOC) U SIBJISIETCS DJIEMEHTOM BEHTH-
nsiuuu. CuctemMa BEHTHISIIIUU Ha3bIBAE€TCSA TEXHOJOTHUYECKOM, €ClTM OHA CO3/1aeT YCJIOBUS ISl TeX-
HOJIOTUYECKOTO Tpolecca, 1 KOMGOPTHOM — €clu OHa MOJIEPKUBAET B MOMEIIEHUU 3aJlaHHBIC
KIIMMATHYECKHE YCIOBUS JJIs1 BEICOKOMIPOTYKTHBHOM PabOTHI YeTOBEKa.

Pa3znuyaroT HacKoJIbKO BUJIOB BeHTWISIMU. [0 30HamM AelicTBUS OHU JENATCS Ha Cleylo-
1IUE BUJIBI:
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= oOmeoOMeHHas — BO3yX000OMEH OXBATHIBAET BCE MIOMEIICHHUS,
"  MecCTHas — BO3JJyX00OMEH MPOUCXOIUT Ha OTPAaHUYEHHOM Y4acTKe.

[To ciocoOy mepeMerieHus Bo3lyXa BEHTHIIALIUIO PA3/IeNAIOT Ha CICIYIOIINE BU/IbL:

- €CTECTBEHHAs BEHTWIALUSA — 3TO BEHTWIALUS, B KOTOPOI BO3AYIIHBIE MacChl IepeMenia-
I0TCS 32 CUET 00pa30BaHUs PA3HOCTHU JABICHUI BHYTPU M CHAPYXKHU JTaHHOTO 3/1aHus. J{ns TpeOye-
MOT0 IO YCJIOBHUSM IOAAEPKaHUS YUCTOTHI BO3AyXa B MOMEIIEHUHU MOCTOSHHOTO BO3AYyXO00OMEHa
HeoOXoIMMa OpraHW30BaHHAs BEHTHIIALMS WIH a’panus. Ajpaiusi — OpraHu30BaHHASI WM €CTe-
CTBEHHasi, UMerolasi OOIIMi 0OMEH BEHTWISILMS Pa3IMYHbIX MOMELIECHUH, 32 CUET MOCTYIAOIIEro
U YAQJISIOIIErocsl BO3AyXa 4yepe3 OTKphIBAIoIMecs (paMyru OKOH M ABepeil. B 3aBucumoctu ot
TEMIIEpPaTypbl, CKOPOCTH W HAIpaBJICHUS BETpa BO3AYXOOOMEH B MOMEIIEHUHU PEryIUpyeTcs pas-
JUYHOHN CTENCHBIO OTKPHITHS (pamyr. OCHOBHBIM JIOCTOMHCTBOM €CTECTBEHHOW BEHTUJISIUY SBJIS-
€TCsl OTCYTCTBUH 3aTpaT MEXaHHMUECKON SHEPruu MPHU OCYIIECTBIEHUU OOJIBIIUX BO3IYyXOOOMEHOB.
EcTtecTBeHHast BEHTUIIAIMSA KaK CPEJCTBO MOAJICPKAHHUS MUKPOKIIMMATa U 03/I0POBJICHUS BO3/lyXa B
MIOMEIIEHUHU MPUMEHSETCsl 00JIbIlie B OBITOBBIX MOMEIICHUSIX, TJI€ HE BBIIEISIIOTCS BpPEIHbIC Belle-
CTBa, HET U30BITOYHON BJIaru Uiy TeIuia.

- MeXaHWYecKas BeHTWISIUS — BEHTWISLHS, C IIOMOIIBI0 KOTOPO BO3yX MOAAETCs B IO-
MEIIEHUE 10 CUCTEMaM BEHTUJISIIMOHHBIX KaHAJIOB, UCIOJIb3Ys IPU ATOM CIEIUATBHBIC PA3IMUHbIE
MexaHuueckue mnooyautenu. [IpuTouyHO-BBITSKHAST — HaUOOJEe UCIOIb3yeMasi CUCTeMa BEHTUJIS-
[IMUH, B KOTOPOH BO3yX MOAAETCS B MOMEIICHUE TPUTOYHON CUCTEMOM, yNajsieTcsi, COOTBETCTBEH-
HO, BBITSDKHOM. B 006enx crucremax Bo3ayx oObIUHO MojaBepraeTcst o0paboTke — HarpeBy MU OXJia-
KICHUIO, YBIQKHEHUIO, OYUCTKE OT 3arps3HEHUN: MBUIM WIA IPYTrUX BPEIHBIX BEIIECTB, MPH TO-
MOIIIY CIIEIMATBFHO BCTPOSHHBIX OUUCTHBIX coopyxeHuil. [IpenmyriecTBa MeXaHUYECKON BEHTHUIIS-
[IUU TIepe]] €CTECTBEHHOM 3aKIII0YalOTCs B CIIeAyIomEeM: [ 100JIbIION paauyc AeiCTBUS (BEHTHIIS-
TOp co3aaeT OOJNbIIOE AAaBIIEHHE); COXpAaHEHHE HY)KHOTO KJIMMaTa B MOMENICHUH HE3aBUCHUMO OT
BHEIIIHUX YCJIOBUW;, BO3MOKHOCTb BO3JICUCTBUSI Ha T0JIaBa€MbId BO3JIyX — OYHMCTKA, CYIIKA WJIH
yBIIaKHEHUE; [ ] BO3MOXKHOCTD TMOJJa4i BO3AyXa K pabounM MecTam; [ |ouHIleHne BO3IyXa Herocpe/I-
CTBEHHO B MECTaX BBIICJICHUS BPEIHBIX BEIIECTB M MPEIOTBPAIIEHNE UX PACIIPOCTPAaHEHUS 110 BCe-
My 00beMy MOMEIIeHHS], a TaK )K€ OTUMCTKA BO3yXa Mepes] BBIOPOCOM ero B atMocdepy.
KonauuuonupoBanme.

KonaunuronupoBanue - 3T0 HEIPOU3BOIIbHAS, UITU K€ aBTOMaTH4eckas o0paboTka BO3yXa,
TJIaBHOM 1LIETIBI0 KOTOPOU SIBJISIETCS MOJJEpKaHue YXKe paHee 3aJJaHHOTO ONPEEeIEHHOTO METE0pO-
JIOTUYECKOTO YCIOBUS B KaKUX JTMOO MPOU3BOJICTBEHHBIX MOMEIICHUIX, HE3aBUCUMO OT U3MEHEHHUS
HapYy>KHBIX YCIOBHI M PEKUMOB BHYTPH MOMEIIIEHUS

Bomnpocsl 11 CaMOKOHTPOJISA 3HAHUH:

I'paganmu coctosiHus cpensl ooutanus. X xapakTepucTuka

OneHka skosiorndeckoi curyanuu. Ee xapakrepucrtuka

McTOYHMKH SKOJIOTMUECKO ONTaCHOCTH

Tsoxenbie MmeTaibl. MIX BIUsiHEE Ha 3I0POBBE YETOBEKA

[Tectumuapl. VX BiusHUE Ha 30POBHE YEIOBEKA

Jlnokcunsbl. X BIusHUE Ha 3I0POBHE YETOBEKA

Coenunenus cepsl, pochopa u azota. VX BIMsiHUE HA 3I0pPOBbE YETIOBEKA
®peonsl. MIX BIUsHUE HA 3J0POBBE YEIOBEKA

Bo3ayx kak aktop cpeasl oOuTaHus

0. OcHoBHBIE TapaMeTphI BO3AyXa, BIUSIOLINE HA CAMOYYBCTBHUE Y€IOBEKa
1. Xumnueckuii coctaB Bo3ayxa

12. Yro takoe ITJIK? Ero onenka

13. 3arps3ssromue BemecTBa Bo3ayxa. Mx xapakTepucTuka

14. lonn3zanus Bo3ayxa. Buasl nonusammm

15. Bona kak ¢akTop cpeabl 0OMTaHUS
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16. ®usnonoruyeckoe ¥ rTMrHeHNYECKOe 3HaU€HUE BOIbI

17. DnmaeMuonorn4eckKoe 3Ha4YeHUE BOIbI

18. [Toka3zaTenu KauecTBa BOJIbI

19. IlouBa kak akTop cpeabl OOUTaHUS

20. Kitaccel 0MacHOCTH XMMHYECKHX BEUIECTB, MOMAJAIOIIMX B MOYBY M3 BBIOPOCOB, COPOCOB,
OTXOJIOB

21. T'urneHnyecKoe 1 SMUAEMHUOIOTHYECKOE 3HAUEHUE MTOYUBBI

22. OcHOBBI (pU3HONOTHU TPyJa U KOM(OPTHBIC YCIOBHS KHU3HEIEATCILHOCTH

23. Kputepun OIIeHKH TSKECTH TPYAaA

24. TlapaMeTpbl MUKPOKIIUMATA, BIUSIONIME HA 3/I0POBbE U CAMOYYBCTBHE YEIIOBEKA

25. Cucrembl o0ecriedeHrs: mapaMeTpoB MUKPOKIIMMATa
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