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BBEJEHUE

Menuko-3kosorndyeckas 0€30MacHOCTh — HOBOE HAy4YHO-IIPAaKTHYe-
CKO€ HampaBliCHHE, BO3HHUKIIEE B MOTPAaHMYHON 00JacTH MEAULMHEI,
3IpaBOOXPAHEHHA M IKOJIOTUH, OCHOBHOM IIENIBI0 KOTOPOTO SBISETCS
JI0Ka3aTelIbHOE yCTAHOBJIEHHE MPUYMHHO-CIEICTBEHHBIX CBS3€H HEHH-
(hexmoHHbBIX 3200JICBaHNH HACEJTICHUSI U UCTOYHHKA 3a00JIeBaHui, pea-
OunMTaLys 310POBbs M yCTpaHEHHE MPUYKH 3a00JIeBaHuUsI.

Ero nosiBjieHne CBSA3aHO C TEM, YTO B ITOCIEAHUE AECATHIIETUS TPO-
W30IIUIM 3HAYUTENBHBIC M3MEHEHNUS B CIIEKTpE 3a00JIeBACMOCTH Hacele-
HUsI, OOYCIIOBJICHHBIC BO3PACTAIOIIMM BIHMSHUEM HEOIaronpuATHBIX
(hakTOpOB OKpyKaromen cpeapl. OnacHOCTh HKOJIOIMYECKOTo Hebuiaro-
MONTyYHsi, TUIIMYHOTO JUIsI MHOTHX TopofioB Poccuu, ocoOeHHO BBICOKA
JUTSl 3I0POBBSI M Pa3BUTH AeTel. bomnpiioe 3HaueHNE UMEET MOBBIICH-
Has BO3pAacTHas YyBCTBUTEIBHOCTh K TOKCHYECKON WM pagualliOHHON
aKcno3uisaM. Bpen, HaHocHMBIN QrU3HYeckOMy U TICHXHYECKOMY pas-
BUTHIO M 3JIOPOBBIO JIeTEH, CO3MaéT yrpo3y JAerpagaluu OyIyIiero
B3POCJIOTO HACEJIEHUS M, TEM CaMbIM, MOCIEAYIOIIMX MOKOJIEHUH, T.€.
IIOAPBIBAET OCHOBHOM MOIYJISIIUOHHBIN PE3€PB HALMM.

CwmeptHOCTh B Poccuiickoit deaepariiil MpeBHIIIAeT POKIAEMOCTb.
VYMeHbIIIEHHE YUCJIEHHOCTH HACEIEHHA MPOUCXOIUT CO CKOPOCTBIO
npuMepHo 1 mMitH yen. B roll. [IpakTuyecku moBCEMECTHBIA HEYKIOHHBIN
poct 3abosieBaeMocTH Ha ()OHE pocTa MOTPEOJICHUS JICKAPCTBEHHBIX
[perapaToB CBUAETENLCTBYET O BO3PACTAIOIIEM BJIMSHUM HeOiaromnpu-
SITHBIX (DaKTOPOB OKpYXarmomei cpeapl. B pesynbrate 0Oibmas 4acTh
3a00JIeBaHU XMMUYECKOW ¥ (U3UYECKOW O3THOJOTMU OCTa&Tcsi He
UACHTU(OUIIMPOBAHHOMW, HET MPHUIEIBHONH pabOThl MO JIOKAIHM3AIlMH U
JMKBUIAIMA UCTOYHUKOB KOHKPETHBIX TOKCHYHBIX BEIIECTB M HET d(¢-
(EKTHBHBIX METOJIOB LIEJICHAIIPABIICHHOTO JICUCHUSI.

B Hacrosimee Bpemst K 9KOJIOTHUECKH HEOIAromnpHusTHBIM paiioHam
OTHOCSITCSI TEPPUTOPHH, HA KOTOPBIX MpoxuBaroT 10 60 % poccusH.
IIpu 3TOM okomo 15 % Teppuropuu Poccnn 1o 3KOIOrMYECKUM MTOKa3a-
TEJISIM HAaXOJATCS B KPUTHUECKOM MM OKOJIOKPUTHYECKOM COCTOSIHUH,
B OCHOBHOM, BOKPYT UHIYCTPHAJIbHBIX IIEHTpOB LlenTpansHOro paiioHa,
Cubupu u Ypana.

MennKo-3KOJI0THYECKOe U CAaHUTAPHO-TUTUEHHYECKOE O0ecreueHue
0e301acHOCTH YeJIOBeKa TpeycMaTPpUBAET KOMILIEKCHOE HCIIOJIb30Ba-
HUE MEXIUCLHUILUIMHAPHBIX MOAXOA0B OLEHKH BJIHSHUSA HKOJIOTMYECKH
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HeOJIaronpusaTHBIX (PAKTOpPOB Ha 370POBbE 4YEJIOBEKa, OOOCHOBAaHHUE
MIPUOPUTETHBIX HAINIPABICHUIN CHUKEHHS OMACHOCTH AJIS YEIOBEKA BO3-
JEWCTBUI paJualliOHHBIX, (PU3MYECKUX, XUMUYECKUX, OMOIOTUIECKUX
U Ipyrux (HakTopos.

Mennko-3KoJIOrHYeCKie HCCIEJOBaHUS BKIIOYAIOT IE€PBOHAYANb-
HYIO OIICHKY TOTCHIIMAFHO OIMACHBIX TEXHOTEHHBIX W MPUPOIHBIX (ak-
TOPOB BO3JEHCTBHSI OKPY’KaIOIIEH Cpebl Ha 3J0POBbE HACENEHHUs, MPO-
JKUBAIOLIETO BOJM3M MPOMBILIUIEHHBIX OOBEKTOB; CPaBHUTEJbHBIN aHa-
U3 MEOUKO-IeMorpaMuecKux MNOoKaszaTeliel W MEeIWIMHCKON cTaTu-
CTHKH, OTOOp MpPE/ICTABUTENLHON BHIOOPKH MAIIMEHTOB; YIIIyOJCHHOE
KJIMHUKO-Ta00paTopHoe OO0CIe0OBaHNE MPEICTABUTENBFHON BBIOOPKH
HAaCcEJICHUSl B YCJIOBHSX CHEHHATM3UPOBAHHON KIMHUKH; TOKCHUKO-
TUTUEHUYECKHI aHaM3 10 BEIOpocaM (COpocamM) MpeanpusThs U pa3pa-
00TKa peKOMEHJalMi TI0 METOAaM MPOPUIAKTHKH | JICUCHHS BBISBICH-
HBIX 3200JI€BaHUI XMMUYECKOH MK (PU3NUECKON 3THOIOTHH.

PesynpraTel UCCIIEIOBAaHUI IO 3KOJIOTO-THTUEHUYECKOM OLICHKE CHU-
Tyalluy TO3BOJISIIOT C/IeaTh 3aKIf0YeHUue 00 OTPHIIATEIHLHOM BO3JIEHCT-
BUHM Ha HACEJCHUE 3arps3HEHUS] aTMOC(EPHOr0 BO3AYXa, BOIDI, MOUBHI
U IHLIEBBIX LIEMOYEK» TOKCUKAHTAMH TEXHOTEHHOI'O MPOUCXOXKICHHS.
Benymue onkonoru cuutaioT, uto 80 % omyxonel BO3HHKAIOT H3-3a
(akTopoB BHEIIHEH cpensl. B cTpykType 3a00ieBaeMOCTH JTUAUPYIO-
iee MoJIOKEHNUE CTall 3aHUMATh PaK JIETKUX M KOXKHU C OJHOBPEMEHHBIM
HW3MEHEHHEM B BO3PACTHOM COCTaBE OOJIHHBIX.

MacmTaObl aHTPOIIOTEHHOTO BO3/ICHCTBHS Ha aTMOC(HEPHBIA BO3IYX
KBaJIM(PULUUPYIOTCA KaK 3HAYUTENbHBIE C TOUYKH 3PCHHS U3MCHEHUH B
cpenae OOMTaHUS YENIOBEKAa M SKOJIOTHYECKUX IOCIEACTBHA HE TOJBKO
JUTST KPYTIHBIX MPOMBIIUIEHHBIX HEHTPOB, HO M JUISI MaJbIX T'OPOJIOB.
BrLsiBiieHa KOppESIIMOHHAS CBSA3b MEXJY 3arpsi3HEHHEM BO3AyXa H 3a-
00J1€eBa€MOCTBIO OPraHOB JbIXaHHS.

B pesynpraTe aHanM30B IMMOKa3aHa MNpsMas IOJIOKUTENbHAs CBA3b
MEXIy PAIOM XHMHYECKHUX TOKas3aTelell KadecTBa NMUTHEBOW BOJABI U
HO30JIOTHYECKUMH (OPMaMU COMAaTHYECKOW 3a00JIeBa€MOCTH CPEIH
HaceJIeHUSI.

[MpeobpaszoBanus 00IIECTBA U CBSI3aHHBIE C 3TUM HOBBIE (JOPMBI OKa-
3aHUS MEAMIMHCKOH MNOMOIIM JEJal0T COBEPIIEHHO HEOOXOIUMBIM
NPEACTaBICHUs O 3a00JI€BAEMOCTH HACEJICHHSI B CaMbIX Pa3HBIX acCIeK-
Tax. B nene ymydmeHus 310pOBbs HaceIEeHNsI KOHKPETHBIN aHaIN3 pU-
YHHHO-CIIEACTBEHHBIX CBSA3€H MEXIY COCTOSIHHEM 3I0pOBBS U OINpeEne-
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JSIFOIMMHU €r0 (PaKTOpPaMH IO3BOJISIET BCKPBITh CTIEHU(PHUKY KOHKPETHOM
o0cTtanoBkH. HecMOTpst Ha 3HAYUTEIEHOE KOTMYECTBO CBEIECHHUIA O POJIH
(hakTOpOB BHEIIHEW Cpejibl B M3MEHEHHH COCTOSIHUSI 3/I0pOBbsI Hacelle-
HUSl, XapaKkTep U CTENeHb 3TOT0 BIMSIHUSA OCTAIOTCS BO MHOTOM HEBBISC-
HEHHBIMU.

[IpoBoanMbIe 3KOJOTHYEcKas dKCIEPTH3a M 3KOJIOTHMYECKUN ayTuT
HE OCYIIECTBISIOT U HE UCTOJIB3YIOT aHAJIN3 COCTOSHHUS 37I0POBbsI Hace-
JIeHus HU B (JOpME MEIULUMHCKON CTaTUCTHKH, HH, TeM Ooliee, B BHIEC
71a00paTOPHO-KIMHUYECKUX HCCIEJOBAHUH, OrpaHMYMBAsCh, KaK Mpa-
BWJIO, YCTaHOBJICHWEM M MPOBEPKOH COOJIO/IEHNSI HOPMATUBHBIX CaHU-
TApHO-TUTHEHNYECKUX IMOKa3aTeNed. DKOJIOTH HE COTPYAHUYAIOT C Me-
JUKaMHM, XOTS 3KOJOTrH4ecKas 0e30MacHOCTb IO CBOEMY OINpPEEICHHUIO
KaK «COCTOSHHE 3alUIIEHHOCTH MPUPOTHON Cpebl M KU3HEHHO BaX-
HBIX MHTEPECOB UEJIOBEKa OT BO3MOKHOTO HETAaTHUBHOTO BO3JCHCTBHS
XO35IIICTBEHHOM M MHOM AEATENBbHOCTH, YPE3BBIYAHBIX CUTyallUd MpH-
POJTHOTO M TEXHOT€HHOTO XapakTepa, UX MOCIEACTBHIDY MpeaycMaTpu-
BaeT TaKWe OLIEHKH W HccienoBaHus. B cBoro odepenb MeAWKH B TO-
MBITKAX OLEHUTHh CAHUTAPHO-3NHUIEMUOJIOTHUECKOE OJaromnoay4yue Ha-
CEJIeHHS HE COTPYAHHYAIOT C SKOJIOTaMH M HE UCIOJB3YIOT PE3YIbTAThI
HX UCCIIEJOBAaHUI U TEXHUYECKUI TOTCHIUAIL.

Takum 00pa3oM, 4eJIOBEK U COCTOSIHUE €r0 370POBbs HE SIBISIOTCS
HENOCPEACTBEHHO OOBEKTOM W KPUTEPHEM OLICHKH 3KOJIOTMYECKOH
0e30MacHOCTH, KOTOPYIO MpeJroiaraercsi o0eclednuTh COOII0IeHUEM
CaHUTAPHO-TUTHEHUYECKUX HOPMATHBOB.

HckmrountenpHas CIOXHOCTD BBISBICHHSI TPUYHHHO-CIIEACTBEHHBIX
cBsizell, OOYCIIOBJIEHA MHOKECTBOM YCJIOKHSIOIIUX OOCTOSATENBCTB.
Cpenu HUX:

=  HecneUU(pHUYHOCTH BO3AEHCTBHSI OOJbIIEH YaCTH XMMUYECKUX U
¢usnyeckux (HakTopos;

=  MHOrooOpa3ue CUMITOMATHUYECKUX BapHAHTOB TEUCHHsS OTPaB-
JICHUH OJIHUM M TeM K€ TOKCUKAHTOM;

® COYETaHHOE BO3ACHCTBHE HA OPraHU3M YEJIOBEKa Cpa3y He-
CKOJIbKMX TOKCUYHBIX BEILIECTB;

®  CHIDKEHHE TOJEPAHTHOCTH OpraHu3Ma K BO3JCHCTBHIO (akTo-
POB OMOJIOTHYECKOW NPHUPOIBI U BO3HUKHOBEHHE BTOPHYHBIX
3a00JIeBaHUM, CYIIECTBEHHO 3aTPyIHSIOIIMX BBIABICHUE IIEP-
BOIPUYMHBI MAaCCOBBIX ITaTOJIOTUH;



"  OTCYTCTBHE OOIIENOCTYIMHOW W TONHOW 0a3bl JaHHBIX IO KO-
TOKCUKAHTaM.

B xauecTBe OCHOBHBIX ATANlOB PEaTU3aIMH MPAB TPAKIaH HA OXPaHy
3I0POBBS U OJIATOIPUATHYIO OKPYKAIOIIYIO CPely KOHIICTIINS MEIUKO-
HKOJIOTUYECKON 0E30MacHOCTH MPEAIoaraeT, Cpeiau Mpovero, MeIuKo-
9KOJIOTUYECKYIO IKCIEPTU3y (MEIuKo-dKoJoTndeckuii ayaut). Konren-
U MEIUKO-IKOJIOTHIECKON O€30IMacHOCTH MPEeayCMaTPUBAET KOHIICH-
TPaLUIO YCUINKA HA OCHOBE B3aUMOJCHCTBUS MEAULIMHCKUX U HKOJOTH-
YECKUX CITYkO MpH MPOBEIACHUN MEIUKO-3KOJIOTHIECKOTO ayauTa.

OO0BEKTOM MEIUKO-IKOJIOTUYECKOTO ayANuTa SIBJSIFOTCS HACEJICHUE U
OpraHM3alliy, HETATUBHO BO3CHCTBYIOIINE Ha OKPYKAIOIIYI0 cpeny. B
OCHOBE MEIUKO-3KOJIOTHYECKOTO Ay/INTa JIeKAT:

OIICHKA PE3YJIbTATOB MEIHUKO-DKOJIOTHUECKUX HMCCIEAOBAHUN 10 OTI-
peaeneHU0 (GaKTHUYECKOTO COCTOSHUS 370POBbS IPEICTABUTEILHON
BEIOOPKH HACEIEeHHS, MTPOXKUBAIOIIETO BOJM3H MPOMBIIIIICHHBIX 00BEK-
TOB;

BBISIBJICHUE TPUYUHHO-CICACTBEHHBIX CBS3€H MEXKIY COCTOSHHEM
3I0POBBS M (PAKTOpPaMH BHEIIHETO BO3JICHCTBUS.

Jnst obecriedennss 0OLEKTUBHOCTH MPOIEcca ayAnuTa, ero pe3yibTa-
TOB, YWICHBI AyAUTOPCKON I'PYIIIHI JODKHBI OBITh HE3aBHUCHUMBI OT IPO-
BEpsAEMON UMH JIESTEITLHOCTH.

Hacrosmee ydaeOHOe mocoOue HarmmcaHO IS TIPOBENCHUS 3aHATHHA
CO CTYJCHTaMH ECTECTBEHHO-HAYYHBIX CIEIHAIBHOCTEH M TMPU3BAHO
MPOWIUTIOCTPUPOBATE cojiepkaHue KypcoB «OCHOBBI PKOJIOTHH M OXpa-
HBI OKPY’KAIOIIEH cpenb, «IKOJIOTHS: TEXHUKO-DKOHOMUYECKHE OCHO-
BbI», «be30MacHOCTh KUZHEACATENBHOCTIY, a TAKXKE P AUCLUILIMH 110
CHEIMATBLHOCTH «MEIAUIIMHCKAsE pu3ukay. Ha 3TUX 3aHATHUAX CTYACHTBI
MOTYT IPUMEHUTH paHee MOydeHHbIC 3HAHUSA 10 (DU3HUKE, MaTeMaTHKe,
XUMHH U TPUKIAIHBIM HayKaM.

Pa3BuTHe u BHEIPEHNUE CHCTEMBI COITUATBHO-THTUEHUYECKOTO MOHU-
TOPUHTa M OIEHKAa MEIUKO-IKOJOTHYECKONW Oe30MacHOCTH TPeOyIOT
noarotoBku crneunanuctoB. C stod uensro HUAY MUDU nnanupyer
MPOBOJAUTH TOJATOTOBKY M TOBBINICHHE KBAIM(UKALUU ayIUTOPOB-
9KOJIOrOB, HMEIONIMX BBICIIEe OOpa30BaHHE B O0JACTH MEIHUKO-
sKonornyeckoin OezonmacHoctr. [IporpamMMa oOydeHHsT YIUTHIBAET CITe-
[UAA3ANNI0 CIIyIIaTeNed M XapaKTep WX OCHOBHOW JesSTeNhHOCTH.
Crymatenu mojyqaroT MOJTHBIA KOMIUIEKT METOAMYECKUX MaTepHalIOB,



W3y4YaloT WX, BEITIONHSIOT 3a/I1aHus U 3aTeM Ha 0aze MU®DU B Teuenue
HEZIEIH IPOXOIAT OYHOE 00yUeHHE.

ABTOpBI CTPEMUIIUCH CO3MIaTh MOCOOME, KOTOpoe oTpaxkano Obl oc-
HOBBI MEJMKO-DKOJIOTUYECKOW 0E30IacHOCTH M TPUKIAHBIE BOTPOCHI
OXpaHbl OKPYXKAIOMIeH cpeapl. B 3aBUCHMOCTH OT CleNUaNH3alid U
MOJITOTOBJICHHOCTH CTY/ICHTOB T€ WJIM HHBIE Pa3JieNibl Kypca MOTYT OBITh
yCHJICHBI 00JIee MOAPOOHBIM MaTePHATIOM.

ABTOpEI OYAyT NMpHU3HATENHHBI W OJAroJapHbBl 3a BCE MOJE3HBIC 3a-
MEYaHWS U TOXKETaHHs, BBICKa3aHHbIE 110 YIyUYIICHUIO TIPEICTaBICHHO-
ro MaTepuana.

B nanmcannm yueOHOTO MocoOHs MPUHSIIA Y4acThe: JI-p TeXH. HayK,
mpod. A.A. Buxropos (11. 3, 4, 5), n1-p men. Hayk, npod. B./l. I'magkux
(rn. 1, 2, 4), kann. ¢us.-mar. Hayk, jgoi. A.W. KcenodonTtos (BBeneHue,
ri. 1, 2), kaun. ¢us.-mart. Hayk, gon. B.B. CmupHOB (111 4, 5).



rMABA1

_ OBLUUE CBEEHKA OB OKPY)XAIOLLEW CPEQE,
EE COCTOAHUN U NOCNEACTBUAX AHTPOMOIMEHHOIO
3ArPA3HEHUA

1.1. OcHOBHbIe COCTaBNAOWME OKPYKaKoLen cpeabl U buocepbl

Ilon okpyxaronieil cpegoil MOHUMAIOT COBOKYITHOCTh B JaHHBIN Ie-
puon QU3MYECKHX, XUMUYECKUX, OHMOIOTMUECKUX XapaKTEPUCTHK, a
TaKXe COLMANBHBIX (PAKTOPOB, CHOCOOHBIX OKa3bIBATh NMPSIMOE MM KOC-
BEHHOE, HEMEJICHHOE WJIN OTHAIEHHOE BO3ACHCTBHE Ha yenoBeka. Ok-
pyKaromias cpefia — KOMIUIEKC 0OBEKTOB, SIBJICHUN U MPOIIECCOB, BHEIII-
HHUX IO OTHOIICHHIO K JJAHHOMY OpTaHH3MY, MOMYJISILIUN WM COO0IIe-
CTBY OPTaHM3MOB, HO B3aUMOACHCTBYIOIINX C HUMH 32 CUET KPyrOBOPO-
Ta BELLECTB B IPU-POJE.

ABTOpOM TepMHHA «OUOJIOTHSA» SBISICTCS (PPAHI[y3CKUH €CTECTBO-
ucneitatess XK.b. Jlamapk, kotopeiii ynotpedun ero B 1802 r. st 060-
3HAYEHHUS! COBOKYIHOCTH OPTaHM3MOB, OOMTAIOIIMX HA 3€MHOM IIape.
3areM Ha OIUTEIBHOE BpeMs 3TOT TepMHH ObLT 3a0bIT. B 1875 1. ero
paccmoTtpen npodeccop BeHckoro ynuBepcutera J. 310cc B pabore o
ctpoenur Anpn. OH BBEN B HayKy MNpPEICTaBICHHE O Ouocghepe Kak
0c000i 000JI0YKH 36MHOW KOPBI, POCTPAHCTBE HA MOBEPXHOCTH 3€M-
HOTO I1apa, B KOTOPOM PacHpOCTPaHEHbI KUBbIE CYIIIECTBA.

Buocdepa — «obnacTh KU3HUY», IPOCTPAHCTBO HA MOBEPXHOCTU 3€M-
HOTO HIapa, B KOTOPOM OOUTAIOT HBbIE CYILIECTBA.

B n1aHHOM KOHTEKCTE 3TOT TEPMHH MCIOJIB30BAJI PYCCKUM YUEHBIN-
reoxumuk B.U. BepHanckuii B cratee 1914 r. 00 uctopum pyOuaus B
3eMHON kope. B 1926 r. akamemuk Bepranckuii omyOimMKoBan CBOI
KJaccudeckuit Tpya «buocdepay, Tae BrepBbie BBIABHHYI TE3UC O POJIH
JKUBOTO BellecTBa B (QOpPMHUPOBaHWMM © TMONJCpKaHUH (DHU3HKO-
XUMHAYECKUX CBOMCTB OCHOBHBIX 000J04eK 3emiid. COBOKYIHOCTh BCEX
JKUBBIX OPTaHU3MOB, KOTJa-IM00 OOUTABIIUX M OOUTAIONINX, HECMOTPS
Ha CBOIO HE3HAUMTEJIHHYIO JIOJIO B 00IIei Macce 3eMIH, UTPaeT OrpoM-
HYIO POJIb B I'€OJIOTUYECKON 3BOJIOIMHU, BO BCeX (U3NYECKUX U XUMHU-
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YECKHUX IpPOoLEeccax, MPOTEKAIOUIMX HA 36MHON MOBEPXHOCTU U B TOJILE
BOJ. «OKuBbIe BemecTBa, — mucan BepHanckuid, — SBASFOTCS (pyHKITMEH
ourocgepbl ¥ TECHEHIINM 00pa30M MaTePUAIIbHO U SHEPIETUYCCKH ¢ HEH
CBSI3aHBbl, SBIIIOTCSI OIPOMHOM I'€OJIOTMYECKOM CHIOH, €€ OIpelessto-
e,

B.U. Bepnanckuii paccMmatpuBan Ouocdepy Kak o0NacTh KW3HH,
BKJIFOYAIOIIYIO Haps/ly C OPraHu3MaMH U Cpelly OOMTaHUs.

Cpena obutaHus — 4acTh MPHUPOJIBI, OKPYXKAFOIIAS KUBBIE OPTaHU3-
MBI U OKa3bIBAIONIasl HA HUX ONpeeNIEHHOE BO3ACHCTBUE.

[To Bepnanckomy, B Onochepe BbIICISIIOT pa3IuvHbIC T€0JIOTHICCKH
B3aMMOCBSI3aHHbIE TUIIBI BEILIECTB:

® KHMBOE BEIIECTBO — COBOKYITHOCTh Tell )KUBBIX OPraHU3MOB, Hace-
TSIOMMX 3eMITI0 HE3aBUCHUMO OT WX CHUCTEeMAaTHYECKOW TMPHHA]I-
JIEXKHOCTHU,

e (OHOTrCHHOE BEIIECTBO — I'eOJIOTUYCCKHUE TIOPOIBI, CO3TaHHbIC OJia-
roaapsi >KU3HEACSITEILHOCTH »UBBIX OPraHU3MOB (KaMEHHBIM
YTOJIb, U3BECTHSK U JIp.);

® KOCHOE BEIIECTBO, 0Opa3syrolieecs 03 y4acTHs KHUBOT'O BEILIECT-
Ba, HANpPUMEpP TOPHBIC MOPOJIbI, BO3HUKAIOIINE MPU U3BEPKCHUH
BYJIKQHOB;

e OHOKOCHOE BEIEeCTBO, CO3JAIOIIECEeCS OJHOBPEMEHHO M KUBBIMHU
OpraHU3MaMH, ¥ KOCHBIMH MTPOIECCAMH, HAIPUMED — TTOYBHI,

® PaIMOaKTHBHOE BEIECTBO;

® paccesHHBIC aTOMBI,

® BEIIECTBO KOCMHYECKOTO ITPOUCXOXKICHUSI.

[lepeMerierns u MpeBpaIIeHNsT XUMHYECKUX JIEMEHTOB depe3 KOcC-
HYIO ¥ OPTaHUYECKYIO MIPUPOAY HPU aKTUBHOM yYaCTHH JKHBOTO BEIIle-
ctea B.U. BepHanckuii ompemensin Kak oOuoceoxumuyeckue Yuxivl,
o0ecrevnBaroIe BO3MOKHOCTh JUIUTENBHOTO CYIIECTBOBAHUS U pas-
BUTHSA KU3HU TIPU OTPAHUICHHOM 3aIace JTOCTYITHBIX XUMHYECKUX dJIe-
MEHTOB B IIPUPOJIE.

buocdepa xapakrepusyercs OMOIOTHYECKHM pa3HOOOpa3ueM >KHUBO-
ro BemecTBa. MepapXuaHoCTh OpraHu3aIliy KUBOM MaTEPHUH MO3BOJISET
YCIIOBHO TMOAPA3/C/IUTh € Ha PsJl YPOBHEH, XapaKTepHU3YIOMUX (PyHK-
[IUOHATFHOE MECTO OMOJIOTHYECKON CTPYKTYPBI OMPEASIIEHHONW CIIOXK-
HOCTH B OOIIIeH MepapXuu KUBOTO. BRIACISAIOT clenyronme YpoBHU Op-
raHu3alliy )KUBOW MaTEpUU:

11



1. Monexynapueii (OMOXUMHUYECKHE CHUCTEMBl KieTok). Ha stom
YPOBHE NPOSIBIISIIOTCS TAKHE MPOLIECCHI )KU3HEACATENBHOCTH, KaK 00MEH
BEIIECTB, MPEBpAIlCHUE YHEPTUH | Tepeaadya HacleACTBEHHOH uHbop-
MallHy.

2. Cybknemounsiti — CUCTEMa OpPraHelul, yJacTBYIOIIAs B KJIETOYHBIX
(GYHKIUSAX, 00ECHEUNBAONINX IUIACTUYECKUE W JHEPreTHYECKUe Mpo-
L[ECCHI.

3. Knemounwuii. KiieTka Kak dIeMeHTapHas CTPYKTYPHO-(QYHK-
LUOHAJIbHAS €AMHUIA XUBOTO OPraHM3Ma, MOJAEP)KUBAIOIAsi U BOC-
CTaHABJIMBAIOIIAsl CBOIO LIEIOCTHOCTH OJ1aroaapsi BHICOKUM aJIalTHBHBIM
BO3MOXKHOCTSIM, PEaIN3yeMbIM B3aMMOOOYCIOBJICHHON NESTEIbHOCTHIO
OpraHesl.

4. Tkanesvli W opeanHblii — CHCTEMa KIETOK, OOECICUMBAIONIAs
(YHKIIMOHANBHYIO U MOP(OJIOrHYECKYI0 yCTOWYMBOCTh Auddepenim-
POBaHHBIX TKAHEH, CTICLIUAIM3UPOBAHHBIX OPTAHOB U CUCTEM.

5. Opeanusmennulii — enocTHass OMoJIorHYecKas CUCTEMa, CIoco0-
Hasl K JJUTEIbHOMY HE3aBHCUMOMY CYIIECTBOBAHHUIO 32 CUET BBICOKHX
aIalITUBHBIX BO3MOKHOCTEH BO B3aUMOJEHCTBUH CO Cpeaoil oOnTaHusl.

6. IonynayuonHulii — 3MEMEHT OUoyeHo3a — KaK CUCTEMa OpraHH3-
MOB, TOJJICPKHUBAIONINX COXPaHEHHE OMOJIOTMYECKOr0 BUAAa — COBO-
KYITHOCTH 0cO00€H, CXOHBIX MO CTPOCHUIO U CHOCOOHBIX K CKpEIuBa-
HHIO MEXIy co00l ¢ 00pa3oBaHKEM MJIOAOBUTOIO IOTOMCTBA.

7. Buoyenomuuecxuti (OMOr€OICHOTUYECKHI). huoyeno3 Kak COBO-
KYITHOCTh OPTaHU3MOB Pa3HbIX BHJIOB, OOMTAIONINX HAa OJTHOH TEPPHUTO-
pHUH, B3aUMHO CBS3aHHBIX B LENM NUTAHUS W OKa3bIBAIOIIUX APYT HA
apyra omnpenenéHnoe BiusHue. OTHOCUTENIBHO OAHOPOAHOE O abUOTHU-
YeckuM (akTopaMm cpelbl MPOCTPAHCTBO, 3aHITOC OMOIIEHO30M, Ha3bl-
BaeTCs OUOMONOM.

KonnyecTBeHHO MOMyJIsMKM KaK COBOKYIMHOCTH 0COOEH OJHOro BU-
J1a, HACENSIONINX ONpeIeéHHOe MPOCTPAHCTBO, BHYTPH KOTOPOTO MPO-
UCXOJIUT MTOCTOSIHHOE CKpPEIIMBaHKE, XapaKTePU3YIOTCS:

® UHCJIEHHOCTHIO (OIpeNelsomencs ONOTHYECKUM TOTCHLIHATIOM

BUJIa ¥ BHEIIHUMH YCJIOBUSIMH KHU3HH);

® CTPYKTYpPHOU opranuzaiueii (B 4aCTHOCTH, COOTHOIIICHUEM TPYIIIT

ocobeit 1o Moy, BO3pacTy, TEHOTHITY );

® POXIAEMOCTHIO;

® CMEPTHOCTHIO;

12



®  BBDKHMBAEMOCTHIO (A0CONIOTHOM MM OTHOCHTEIBHOM OT HCXOAHO-
ro yuciaa ocodeld, COXpaHMUBIIMXCS 3a ONpPEACTIEHHBIA MPOMEXY-
TOK BPEMEHH).

Kommuiekc cBOMCTB OIS, HAIIPaBIEHHBIX Ha MOBBIIICHUE Be-
POSITHOCTH BBIKMBAHMS M OCTaBIIEHHE MTOTOMCTBA, HAa3bIBAETCS IKOI02U-
uecKol cmpamezuetl bIICUBAHUSL.

buozeoyenos — 0OAHOPOJHBIN y4aCTOK 36MHOM MOBEPXHOCTH C OIpe-
JIENEHHBIM COCTABOM KHMBBIX U HEXKUBBIX KOMIIOHEHTOB, 00BheIMHEHHBIX
00MEHOM BELIECTB M PHEPTUM B €IWHBINA NPUPOAHBIA Komiuiekc. CoBo-
KYIHOCTh Pa3iIMYHBIX JKUBBIX OPTaHU3MOB, HACENSIOIIUX OINpPENEIEH-
HYI0 TEPPUTOPHUIO M BXOJAIIMX B COCTaB OMOTeOleHO3a, HA3bIBACTCS
ouomotl.

B nurteparype Hapsay ¢ TepMHHAMH «OHOLIEHO3» M «OHOTeOLEHO3»
UCTIONIB3YETCSl TEPMUH «IKOCUCEMA)» — CTPYKTYPHO-QYHKIIMOHATBHAS
€/IMHUIIA, COCTOAIIAs 3 B3aUMOACHUCTBYIONIMX OMOTHYECKUX 1 aOUOTH-
YECKUX KOMIIOHEHTOB.

I'panuisl Ouocdepsl oNpenesSOTCsS HATMYUEM YCIOBHHA, HEOOX0TH-
MBIX JUTSI )KU3HH Pa3HbIX OpraHu3MoB. Bepxumuii npezaen xu3znu ouoche-
pBl OrpaHMYEH MHTEHCHBHOM KOHLEHTpalMed ynbTpaduoJeTOBBIX Y-
yei: (PU3NYECKUM MpelNesioM PaclHpOoCTPaHEHHs XU3HH B arMmocdepe
SIBJISIETCSL O30HOBBIA CiloM. HukHuI mpenen CyliecTBOBaHHS >KU3HU
TPaJULMOHHO ONPEAENAIOT JHOM MHUPOBOI'O OKeaHa M INIyOMHOH JUTO-
cepsl, xapakTepu3yromeiics Temmepatypoii 100 C.

JKuBble opraHu3Mbl, HaceJAIOIINE Hally IJIAHETy, B MPOIECCE 3BO-
JIONUH OCBOWJIM YEThIpE Cpelnbl OOWTaHMA: BOJIHYIO, Ha3eMHO-
BO3AYIIHYIO, TOYBEHHYIO W opraHu3MeHHylo (tabm. 1.1). Kaxnmas wus
cpel oOMTaHMS OTIMYAETCS] OCOOCHHOCTSIMHM BO3AEHCTBHSA HKOJIOTHYE-
CKUX (paKTOPOB — OT/AEIBHBIX KOMIIOHEHT WJIH JIEMEHTOB CPEJIbl, KOTO-
pBI€ BO3ACHCTBYIOT Ha opraHu3M. OCHOBHbIE NPUHLMIBI KiaccHprKa-
LUH SKOJIOTHYECKUX (aKTOPOB IIpUBEICHBI B Ta0m. 1.2.

Okonorudeckue GpakTopsl Cpeibl IPU BO3ACHCTBUN HA OPraHU3M MO-
T'yT BBICTYNATh:

KaK OrPaHUYUTENH, ONpPEIENSIOINE HEBO3MOXHOCTh CYIECTBOBA-

HUS B ITaHHBIX YCIIOBUSIX;

KaK MOJU(HUKATOPHI, BBHI3BIBAIOIINE aHATOMUYECKHE W MOPQOIOTH-

YECKUE U3MEHEHHS OPTaHU3Ma;

KaK Pa3lpa)XuTeNId, HHULUUPYIOIIUE MPUCIOCOOUTENbHBIE U3MEHE-

HUS QU3MOTIOTHYECKUX MITH OMOXUMHUYECKUX TIOKa3aTenei;
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KaK CHUTHANbI, CBUAETENLCTBYIOIINE 00 M3MEHEHHHM TEX WM HHBIX

(hakTOpOB cpenbl OOUTAHUSL.

[To oTHOWIEHHIO K KKAOMY (GakTOpy BBIJACISIOT: 30HY ONTHMyMa
(HOpMaNTbHOW JKU3HEAESTEIHHOCTH), 30HY IMeccuMyMa (YrHETeHHus) U
npezesbl BHIHOCIMBOCTH OpraHu3Ma, 32 KOTOPBIMH CYIIECTBOBAHHE Op-
raHu3Ma HeBO3MOJXKHO.

Ta6mauna 1.1

CpaBHHTeJbHAs XapAKTePUCTHKA cpe O0MTAHHS U aJaNTAIUNA K HHM
JKHBBIX OPraHU3MOB

Cpena XapakTepucTHKA cpelbl AanTanusi opraHus-
Ma K cpene®
Bopanas HaunGonee npesuss. OtHocurensHo oa- | [IpenMymiecTBeHHO
HOPOJIHAS B IPOCTPAHCTBE M CTAOMIIbHAS | MOP(HOJOTHIESCKUI THIT
BO BpeMenu. Jleduiut kuciopona. [1o ajanTaiyu
Mepe IOTPYKEHHS B TIIyOHHY OCBEIIEH-
HOCTB YMEHBIIIAETCs, JaBICHHE BO3pac-
Taer
IouBennas Co3nana xuBbiMH opranusmamu. Oc- IIpenmymecTBeHHO
BaMBaNach OJJHOBPEMEHHO C Ha3€MHO- Mopdomornaeckuii T
BO3yUIHOM cpenoit. Heopnoponnas aJarTanun
(reTeporeHHast) B mpocTpaHncTse. Bo
BPEMEHH YCIIOBUsI 60JIee TIOCTOSHHBL,
4yeM B Ha3eMHO-BO3YIIHOH cpesie oou-
TaHus, HO 0oJiee TMHAMMYHEL, YEM B
BOJHOM M OpraHu3MeHHOM. Bricokas
IUTOTHOCTS. JIe(HITUT WK TTOJTHOE OT-
CYTCTBHE CBETa
Hazemno- I'ereporennas B mpoctpanctBe. OueHs | Mopdonorundeckuii,
BO3JLyIIHAS JMHAMUYHA BO BpeMeHHU. Pa3zpexxeHHas. | pU3HOIOTHYECKUH 1
O6wuinne cBeTa U KUCIOpoIa STOJIOTUYECKHUIT THIT
ajanTamnuu
Oprauusmennas | Kuzxas (kpoBb, uMba) win TBEpas Koapanramus napasura
(TkaHu). Hanbospliee nocTOsIHCTBO U X03s51MHa, CUMOHOTOB
cpelibl BO BpEMEHH U3 BCeX cpell 00uTa- | IpyT K Ipyry
HUA

AnanTanusi — MpoIecC MPHUCIOCOONICHHUS OpraHu3Ma WM APYroil OHOJIOrHYecKOi
CHCTEMBI K M3MCHSIOIMMCS YCIOBHSAM CPEIbl OOMTaHWSI, BBIPAOOTABIIASICS Y OPraHu3-
MOB B IPOLIECCE JBOJIOUUH. BBIACIAOTCS TPU BHIA aJanTalud: MOPQOIOrHYecKas,
OCHOBAHHAsl HA CTPYKTYPHBIX OCOOEHHOCTSIX OpraHu3ma; (usnonormdeckas (Kak crie-
mududeckre U3MEHEeHus Ha QYHKIMOHAILHOM YPOBHE); TOJIOTHYECKAS], BHIPAXKAIOIIAsI-
Cs pa3JIMYHBIMU HpI/ICHOCOGI/ITCHbeIMl/I (I)OpMaMI/I IIOBCACHMUSI.
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Ilo oTHOmIEHMIO K JIIOOOMY (haKTOpPy OpraHu3M 00JafaeT ompexae-
NEHHBIM TMANa30HOM BBIHOCIMBOCTH WJIM MOAEPAHMHOCMU — CIOCO0-
HOCTBIO JKUBBIX OPTaHU3MOB B TOM WJIM MHOM CTENEHH MEPEHOCUTh KO-
JMYECTBEHHBIE KOJIeOaHusl IeHCTBUS IKOIOTHIECKUX (DaKTOPOB.

Taoauna 1.2

[puHIUNBI KJIacCHPUKALUH IKOJTOTHYECKUX (PAKTOPOB

Mpunuun kaaccupukanun Buasl 3kosioruueckux Gpaxkropon

ITo dakropy BpemeHH OBOJIIOIIOHHBIE, UCTOPUYECKUE, IEHCTBYIOIINE

[To neproaruHoCTH [lepuoanyeckue, HEMEPUOUICSCKHE

ITo cpene BO3HUKHOBEHUS ATtmocdepHbIe, BOJHbBIC, TeOMOP(OIOTHICCKHE, (DU~
3UOJIOTHYECKUE

ITo ouepénHocTu Bo3HUKHO- | [IepBUUHBIE, BTOPpUYHbBIE

BCHUS

[To npoucxoxaeHuIo EctecTBeHHbIC, HICKYCCTBEHHBIE;
KOCMHUYECKHE, a0HOTHYCCKUE, OHOTHUYECKHE, aHTPOIIO-
I'CHHBIE, TEXHOTCHHBIC

ITo xapakrepy Nnpopmanronusie, GU3NIECKH, XUMUUECKHE, JHEpre-
THYCCKHUE, KIIMMATHYCCKUE, ONOTCHHBIC

ITo 3¢ dexry (cTeneHu Bo3- CMepTelnbHbIe, IKCTpEeMallbHbIe, OrpaHHYCHHbIe, Oec-

JIeHCTBUSA) MOKOSIIME, KAHLIEPOTCHHbIC, MyTareHHbIE, TEPATOr €H-
HBIE

o criextpy BO3ACHCTBUS N3buparenbHOro uitk o01ero 1eicTBus

[To 06béMy BIIHSHHS WNupuBuayanbHble, rPyNIOBbIC, BUOBbIE, COLIUANb-
HbIC

Bunasl ¢ mmpokoii 30H0# TOJIEPaHTHOCTH HA3BIBAIOTCS 98pUOUOMHbL-
MU, C y3KOH — cmenHobuomuuimu. B cuimy TOro, 4to S5KOJOrHUYECKHE Ba-
JICHTHOCTH OTJACTbHBIX MHAMBUIYYMOB HE COBIAJAIOT, SKOJOTHUYECKAS
BAJICHTHOCTh BHJIA IIMPE IKOJIOTMYECKON BaJEHTHOCTH OTIEIBHOW OCO-
om.

B xo1e AMUTENHHOM 3BONIONUY )KUBbIE OPTraHU3MbI B MHTEpEcax HH-
JVBHYyaTBHOTO ¥ TIOMYJISIIMOHHOTO BBDKUBAHUS TPUCIIOCAOINBAINCE
(amanTupoBaluCh) K U3MEHEHHUIO YCIOBHH cpeabl obutanus. CrocoO-
HOCTh K aJjanTaliyd — OJHO U3 OCHOBHBIX CBOMCTB JKMBOT'O, IPOSBIISIO-
nieecss B M3MEHEHHH OWMOXMMHYECKHX M (PU3UOIOTUYECKUX CBOWCTB
KJIETKH, TOBEJCHUS OTAEIBHBIX OCOOEH, MepecTpOMKH IIEbIX JKOCH-
CTEM U T.JI.
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Brigenstor Tpu ypoBHS afjanTaiuy 3KOJOTHIECKUX CHCTEM:

1) mpucmocoOuTeNnsHbIE PeaKIUK UHANBUYaIHHOTO OPTaHU3MA;

2) IPHUCIIOCOOMTENbHBIC PEAKIIUK HAJOPraHU3MEHHOIO YPOBHS, TH-
MUYHBIC I TPUPOJHBIX CHCTEM, MOJBEPIKEHHBIX JIUTCIHHOMY
BIMSTHUIO HEOJIArONPUSTHBIX (DaKTOPOB;

3) mporiecc aganTHBHOW MUKPOIBOJIOIHH, KOT/Ia B pe3yabTaTe JJIH-
TEJILHOT'O BO3JICWCTBHSI IKOJIOTUYECKOTO (hakTopa uepes3 psizi mpo-
MEXYTOUYHBIX ATAllOB CO CHMKEHHEM MPOTyKTUBHOCTH W YUCIICH-
HOCTH TIOMYJISIIIMSI BOCCTAHABJIMBAET YMCICHHOCTh B PaMKaX HO-
BOH 3KOJIOTMYECKOU HOPMBI.

Oxpyxatomiast cpena ¢ e€ (pu3nIecKkuMu, XUMHUYECKUMU, KIIMMaTH-
YECKUMHU, OHOJIOTUIECKUMHU U APYTUMU HapaMeTpaMH, ¢ TOUYKH 3pEHUS
3BOJIIOIIMM  OWMOJIOTUYECKUX BHJOB, OTHOCHUTEIHHO KOHCEPBATHBHA.
Temnbl €€ u3MeHEHHUS TO3BOJISIOT KUBBIM OpraHM3MaM YCIeBaTh HpPHU-
CIoCcalIIMBaTHCS K MEHSIOIIEH s 00CTaHOBKE.

YenoBek — yacTh OMOCHEpBI, TPOAYKT €€ 3BOJIOIUM, CBI3aHHBIA C
OKpY’Kalolel cpenoii 0OMEHOM BelllecTBa U MOTOKOB dHepruu. biaro-
napst 0oiee BEICOKOMY, TIO CPAaBHEHHIO C IPYTUMH OPTaHU3MaMU, YPOB-
HIO OpPTaHM3alll{, €r0 B3aMMOOTHOIICHHUS CO CPeNoW OOWTaHHS OTIIH-
YarOTCs CYIIECTBEHHBIMH OCOOCHHOCTSIMH.

C onHOM CTOPOHBI, HA HETO, KaK Ha YacCTh )KHBOTO BEIECTBA, IEHCT-
BYIOT 3KoJIorrueckre ¢paktopsl cpenbl. C qpyroit CTOPOHBI, YEIOBEK KaK
JKOJIOTMYECKUH (PaKTOp, B OTIIMYUE OT KUBOTHBIX, HE TOJBKO MOJIb3YET-
Csl IPUPOIHBIMU PECypcaMiy, HO M JEUCTBYET Ha OKPYXKAIOIIYIO Cpery
I[IeJICHAIIPABIICHHO, IPUCITOCA0IHBas e€ 0] CBOU HYKIIBI.

UenoBedecTBO MpenCcTaBiseT cOOOW €IMHCTBEHHBIA Ha 3eMiie BUII,
OOUTAIOUIHI MOBCEMECTHO, YTO TMPEBPAIIAET €0 B IKOJIOTHIECKUH (ak-
TOp C TII00ATHHBIM PACIPOCTpaHEHHEM BIUSHUSA. B TO ke Bpemst 3K0JI0-
TUYECKHIA ONTUMYM CYIIIECTBOBAHUS UEIOBEKA, C YUETOM ero OWoJIoTH-
YECKUX M NMCUXUYCCKUX MPOILIECCOB, OTPAHUYCH, ¥ BO3MOKHOCTD IIHPO-
KOTO paccelieHus IOCTUTaeTcsl He MyTéM M3MEHEHHsT cOOCTBEHHOW (u-
3WOJIOTHH, TICHXUKH, a MyTEM CO3/IaHWs MCKYCCTBEHHOHW cpenbl. B pe-
3yJbTaTe€ €CTECTBEHHBIE 3KOCHUCTEMBI BBITECHSIOTCS aHTPOIOIKOJIOTH-
YECKUMHU CUCTEMaMHU, JOMHUHUPYIOIIMM 3KOJOTHYCCKUM (PaKTOPOM KO-
TOPBIX SBJSIETCS CaM YEJIOBEK.

AHTPOIIOIKOJIOTHYECKUE CHUCTEMBI (aHTPOIMOIKOCUCTEMBI) — TIPO-
CTpaHCTBEHHBIEC IMO/Ipa3/ieNieHusI cpellbl OOMTaHUsI YelIOBeKa, XapakTe-
pPU3YIOIIHECS CXOACTBOM TMPHPOJHBIX, COMHAITBHO-’KOHOMUYECKHX,
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MIPOU3BOACTBEHHBIX, 3KOJOTO-TUTHEHHYECKUX W KYJIBTYPHO-OBITOBBIX
YCIIOBUH JKHU3HEIEATSIFHOCTH HacelieHUs. DTH YCIOBUS (OPMUPYIOT
MHUPOBOCIIPHUATHE, YPOBEHb 3JI0POBBS, AeMOrpaduieckoe IMOBEICHUE,
00pa3 KU3HM.

C yuéroMm cOpPMHPOBABIIUXCS AHTPOIIOIKOCHUCTEM, OKPYKAFOIIAs
cpefla 4eloBeKa IMPEeJICTABIIEeT COO0H UeThIpe Hepa3phblBHO B3aMMOCBSI-
3aHHBIC IIOJJCHUCTEMBI.

1)

2)

3)

4)

coOCTBeHHasI MPUPOAHAsA cpela — (DaKTOPbl €CTeCTBEHHOTO WIIH
MPUPOIHO-aHTPOIIOTEHHOTO MPOUCXOKICHUS, NPSIMO WM KOC-
BEHHO BO3JICUCTBYIOIME HA OTIAEIBHOTO YEJIOBEKA U YEIOBEYECT-
BO B LIEJIOM;

cpeia «BTOPOW MPUPOIBD» WM KBa3UIPUPOAHAs CpeJa — BCe
AJIEMEHTHI TIPUPOAHON Cpefibl, HCKYCCTBEHHO MPEeoOpa3OBaHHbBIC
YEJIOBEKOM H XapaKTepU3YIOIIHEecs OTCYTCTBUEM CIOCOOHOCTH K
CaMONOJICPKUBAHUIO (T.e. TOCTENEHHO paspyliaromumecs 6e3
IIOCTOSIHHOI'O PETYJINPYIOIIET0 BO3JIEHCTBHS CO CTOPOHBI YEJIOBE-
Ka);

apTenpUpOIHas Cpeaa WM «TPEThsl Cpeaa» — CO3JaHHBIA YeIoBe-
KOM HMCKYCCTBEHHBIH MHUp, HE UMEIOUIUI aHAJIOrOB B €CTECTBEH-
HOW TpUpoje, HaYMHAIOMIMK pa3pyliatbcs Oe3 HempephIBHOTO
OOHOBJIEHUS,;

colManbHas cpefa — OpraHu30BaHHAs COBOKYITHOCTh CBS3€H Jito-
Jied, B KOTOpor (OPMHUPYIOTCS M YIOBJICTBOPSIOTCS TICHXOJIOTH-
YeCcKHue, KyJIbTYpHBIE, COITHAIHBIE U SKOHOMUYECKHE MOTPeOHO-
CTH JIMYHOCTH.

B mporiecce cymecTBoBaHUS aHTPOMOAKOCHUCTEMBI B3aUMOJICHCTBUE
JOAEN U MPUPOAHOU CpEeAbl OCYIIECTBISETCS MO TPEM OCHOBHBIM Ha-
MIPaBICHUSIM:

1)

2)
3)

MPOMCXOAUT W3MEHEHHE OMOJOrMYECKHX M COLIMAIBHBIX ITOKa3a-
TeJel OTJEeNbHBIX HMHAUBUAYYMOB M OOIIECTBA B II€JIOM, HAIPaB-
JICHHBIX Ha YJIOBJIETBOPEHHE TPEOOBAHUMA, MPEAbIBISCMBIX YeII0-
BEKY OKPY’Karolllel cpeaou;

U3MEHSIETCS] CO3HAHUE UEIIOBEKa;

OCYILECTBISETCS NEPECTPOMKA CAMOM OKpYKAroLIe cpenbl AJis
YIIOBJIETBOPEHUsS] TpeOOBaHUII yesloBeKa, B Pe3yibTaTe KOTOPOH
NPUPOAHBIE 3aIachl TOCTENIEHHO UCTOILAIOTCSL.
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OOumM pe3ynpTaToM OMOOTHYECKHX M COLHUAJIbHBIX MPOLECCOB B
AHTPOIIOIKOCHCTEMAX SIBJISIOTCS IICUXOCOMAaTHYECKas WHAWBUAYalbHAs
Y TPYIIOBast a1aITAlNs YEIOBEUECKUX COOOIIECTB K YCIOBHUSIM KU3HH.
CrnenmoBarenbHO, cpeia 0OMTaHUs YenoBeKa MpeICTaBIseT coOol me-
pemyieTeHNe B3aUMOACUCTBYIOIIMX OMOJIOTUYECKUX, MCHUXUYECKUX U
AHTPOIIOTEHHBIX JKOJIOTUYECKUX (PaKTOPOB, COBOKYITHOCTH KOTOPBIX B
pa3IMuUHBIX PErvMoHaxX IUIAHEeThl XapaKTePH3yeTCs CBOeoOpazueM, 00y-
CJIOBJIMBAIOIIMMCS IPUPOIHO-TEOrpadhMueCcKUMH, COLUATBEHO-3KOHOMHU-
YECKHMH U MICUXOJIOIMYECKUMHU OCOOCHHOCTSIMH.
CornmacHo ycraBy BcemupHO opraHuszanuy 3ApaBOOXpaHEHUS
(BO3), enuHBIM MHTETpajbHBIM KPUTEPHUEM KayecTBa CPEIbl, C TOUKH
3peHHs €€ MPUTrOJHOCTH IJIsi OOMTaHHS YeJIOBEKa, SIBISICTCA COCTOSHHUE
310poBhs HaceneHus. [lo ompenenenuto, nanHomy BO3, «310poBbe —
9TO MOJHOE (U3MYECKOe, NICHXUYECKOE U COLMAIBLHOE OJiaromnoiydue
MHMBU/A, @ HE TOJIKO OTCYTCTBUE OOJe3HEH U (U3NUECKUX HEA0CTaT-
KOBY.
Jnsi dKCTepTHOW OICHKH (BBIOOpa) NMPHOPHUTETHBIX TOKa3aTesiei
3/I0POBbS UCTIOJNIB3YIOT CIIEAYIOINE KPUTEPHH:
® 3IUAEMHUOJOIMYECKHE, BKIIOYAIOMKe B cedsl OLeHKy Halironae-
MBIX TOKa3aTesel 340poBbs (OOBIYHO B CPaBHEHHU C (DOHOBBIMHU
YPOBHSIMU WJIM CO CTaHAApPTHBIMH), UX AMHAMUKH (HATpaBJICHHO-
CTH M yCTOWYMBOCTH MHOTOJIETHUX TEHACHLMI) U YAEIHHOTO Be-
ca OTHENbHBIX KJIaccoB Oose3Heil (Hozojormueckux (opm) B
CTPYKType 00I111ei 3a0071€BaEMOCTH;

® TUTHEHHYECKHE, OCHOBAHHbIC Ha 3HAHWW PEaJbHO CYyNIECTBYIO-
HIMX Ha TEPPUTOPUH CAHUTAPHO-IKOJIIOTHUECKUX (PaKTOpOB pHcKa
IUTS 30POBBSI HACEIICHHUS;

® CoUMaJbHbIE, ONPENEISIONINECS YPOBHEM CMEPTHOCTH HACcEJICHUS
B pe3yJbTaTe MepeHeceHHbIX 3a00JIeBaHUN, a TaKKe BO3MOMKHO-
CTBIO paclpoCTpaHeHus 0OJIE3HU B MOMYJISILUH;

® 53KOHOMHYECKHE, OOYCIIOBJIECHHBIE pa3MepaMH 3KOHOMHYECKOTO
yimepba B ciaydae BO3HHUKHOBEHHs 3a00JieBaHMA M 3KOHOMHUYE-
CKOro 3 eKTa B pe3yabTaTe ero NpeaynpeKacHusl.
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1.2. CocTosiHME OKpYXKatowWwei cpeabl,
eé 3arpsisHeHue U Bbl3blBaeMble UM NOCneacTBUsA

Xo034licTBEHHAs! AEATENBHOCTh YEJI0BEKA B TEUEHUE MOCIETHETO CTO-
JeTus IpuUBeJa K CepbE3HOMY 3arpsA3HEHHIO IUIAHETHl Pa3HOOOpa3HBIMU
OTXOJIaMHU TIPOU3BOJICTBA. B CTOIH OTHOCHTENEHO KOPOTKHHA MPOMEXKY-
TOK BpeMeHH B Ouocdepy ObUIO BHECEHO OOJBIIOE KOIWYECTBO XHMH-
YECKHX COCAWHEHHH, U3 KOTOPBIX OKOJIO 4 MJIH MOTEHIIMAIBHO OIACHBIX
JUISL OKpYy»Katotei cpenbl U cBhIme 180 ThIC. — TOKCUYHBIX JJIST KUBBIX
OpTaHU3MOB.

Boznymneiii 6acceiin, BogHbIe OOBEKTHI U MOYBBI B palloHAX KPyII-
HBIX TPOMBIIUIEHHBIX LIEHTPOB COAEPKAaT TOKCHYHBIE BEIECTBAa, KOH-
HEHTPAIUN KOTOPBIX 3a4acTyIO CYIIECTBEHHO MPEBBIIIAIOT TOMYCTHMbIE
3Ha4eHUS. MOXXHO KOHCTATHPOBATh, YTO K HACTOSILEMY BPEMEHH Jes-
TEJILHOCTh YeJIOBEeKa MpHoOpesa MaciTad reo’KOJIOrnYecKUX Mpolec-
COB, TIPUBOJIIUX K HM3MEHEHHIO E€CTECTBEHHBIX OHMOT€OXMMUYECKUX
LUKJIOB Ha 3emJie, YTO B CBOIO OUYepe/b HETaTHBHO CKa3bIBACTCA Ha 370-
poBbe uernoBeka. llocnennee oOcTosATENBECTBO 00YCIOBMIIO HapacTaro-
IIYI0 TEHAEHIUIO B DKOJOTHYECKHUX HMCCIETOBAHUAX TepeHoca MpHUopH-
TeTa ¢ OXpaHbI IPUPOAHBIX PECYPCOB HA OXPaHy 3A0POBbS YEIOBEKA.

[lon 3arps3HeHHEM OKpYXaroLled cpeabl MOHMUMAIOT JII0ObIE HEXe-
JaTenbHbIe IS 3KOCUCTEM aHTPOIIOTEHHbIE N3MEHEHHS M KIacCU(HIIT-
pyIOT Ha OMOIIEHOTHYECKOE BO3/EWCTBHE, BBI3BIBAIOIIEE HAPYIICHHE B
COCTaBe U CTPYKType MOMYJSLHHA, CTAlHATbHO-AECTPYKIMOHHOE, TPH-
BOJSIIIEE K HAPYLICHUIO ¥ MPe0oOpa30BaHMIO JaHAIA(PTOB U SKOCHCTEM
B TIpOIlECCE€ MPHUPOAOINOIH30BAHMS, MapaMETPUUECKOe, H3MEHSIOIIEe
Ka4eCTBEHHBIE MapaMeTPhl OKPY’KAIOIIEeH IPUPOAHON Cpebl, HAIPUMED
TEIJIOBBIE, CBETOBBIE, PaUALIMOHHBIE.

3arpsi3HeHHe OKpYXKAroIeH cpeapl KIacCU(PUIUPYIOT Ha eCTeCTBEH-
HOE, CBSI3aHHOE C MPUPOIHBIMHU KaTaKJIU3MaMH (B YaCTHOCTH, U3BEpKe-
HUE BYJIKAHOB, NbUIbHBIC OypH, JIECHBIC IMOXKaphl), ¥ aHTPOIOTEHHOE,
BO3HHUKAIOLIEE B MPOLIECCE XO3SICTBEHHOM IEATENBHOCTH YETIOBEKA.

YpoBeHb €CTECTBEHHOTO 3arps3HEHUsI paccMaTpuBaeTcs Kak (oHo-
BBIH, KOTOPBIH HE3HAUNUTENIFHO MEHSAETCS BO BPEMEHH.

[To macmrabam 3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl MOXKET OBITh IJ10-
OabHBIM, PETHOHAIBHBIM, JIOKATBHBIM (MECTHBIM). 3arpsi3HEeHue, B 3a-
BUCHMOCTH OT BHJIA, MOKET OBITh OMOJOrHMYeCKUM, (PU3NIECKUM U XU-
MHYECKUM.
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XUMHUYECKHE COeIMHEeHHUs, oOnamarouie OHOJOCTYMHOCTBIO, T.C.
CHOCOOHOCTBIO B3aUMOICHCTBOBATH HEMEXaHUUECKUM ITyTEM C KUBBIMH
OpraHu3MaMH, IIPENCTABISAIOT NIEPBOCTEICHHBIN MHTEPEC C TOYKHU 3pe-
HUSI MEIMKO-3KOJIOTHUECKO 6€30MacHOCTH.

Yacte OMOIOCTYIHBIX COCTUHEHWN YTHIU3UPYETCS JKUBBIMH Opra-
HU3MaMH, Y4acTBYsI B IIPOLECCAX UX IJIACTUYECKOrO0 M SHEPIeTUYECKOTO
oOMeHa ¢ OKpyXKarollel CpeIoi, BHICTYIIAs B KAU€CTBE PECYPCOB CPEJIb
oburanus. Jlpyrue, moctymnasi B OpraHu3M, HE UCTIOIB3YIOTCA B Ka4ecT-
BE UCTOYHUKA PHEPTUU WU IJTACTUYECKOrO MaTepHuala, HO, NEUCTBYS B
JIOCTAaTOYHBIX J103aX W KOHIEHTPAILHUAX, CIOCOOHBI BMEIIUBATHCS B OHO-
XUMUYECKHUE MPOLECChl OpraHu3Ma. Takue COCIUHEHUS Ha3bIBAIOTCA
YYXKEPOJIHBIMH UITH KCEHOOMOTHKAMH.

COBOKYIHOCTh YYXEPOJHBIX BEIIECTB, COAEP)KAIUXCA B arperart-
HOM COCTOSIHUM B OKpY’Karolled cpejie, MO3BOJISAIONIE UM BCTYyNaTh B
XUMHUYECKHE U (PUZNKO-XUMHIECKHE B3aUMOJICHCTBHSI C OMOJIOTHIECKH-
MH O00BEKTaMHU HKOCHUCTEMBI, COCTABISIET KCEHOOMOTHYECKHI TPOdUITb
OuoreoreHo3a.

Kcenobuotnueckuii mpodmib (Hapsay ¢ TEMIEpaTypoid, OCBEIIEH-
HOCTBIO, BII&KHOCTBIO, TPOYPUUECKUMH YCIOBHUSIMH H T.J.) SBISIETCS OJI-
HUM U3 BaXHEUIINX (PaKTOPOB OKPYKAIOIIEH Cpembl, KOTOPHIA MOMKET
OBITh OMHCaH KaYeCTBEHHBIMH M KOJUYECTBEHHBIMH XapaKTEPHCTHKA-
MU. BHOLIEHO3BI, CYHIECTBYIOIIME B PA3IUYHBIX PErHOHAX, B TOM WU
WHOW CTENeHU aJanTHPOBaHBI K COOTBETCTBYIOIIUM €CTECTBEHHBIM
(chopMHPOBABIIMMCS B XOJI€ IBOJIFOIIMOHHBIX MPOIIECCOB) KCEHOOMOTH-
yecKuM TpodwisaM. Pa3nmudnable mpupoaHble KOJUIM3UH, a B TIOCIEIHUE
TOJIBI U XO3AUCTBEHHAS NIEATENLHOCTh YeJIOBEeKa, CYIECTBEHHBIM 00pa-
30M W3MCHHMJIM E€CTECTBCHHBIH KCEHOOMOTHUYECKH Npo(uiIb MHOTHX
peruoHoB (0COOEHHO ypOaHN3UPOBAHHBIX).

XuMHUUECKHE BELIECTBAa, HAKAIJIMBAIOIIKMECA B OKpyKarollell cpene
B HECBOMCTBEHHBIX € KOJMYECTBAX U SIBJISAIOIIMECS NPUUYUHOW U3MEHE-
HUsI €CTECTBEHHOTO KCEHOOMOTHYECKOTO MPOQUIIS, BEICTYIIAIOT B Kaue-
CTBE 3KOIOJUTFOTAHTOB (3arpsi3HUTENEH ).

K xumuueckum 3arpsA3HuTeNsM (MOJUTIOTAHTaM, 3KOIMOJUTIOTAHTaM)
OTHOCAT BEIIECTBA, OKa3bIBAIOIME BPEJHOE BO3ICHCTBUE HA JKUBHIE
OpraHU3MBbl 32 CYET MPSIMOrO WJIM KOCBEHHOI'O BIMSHHUS Ha COCTOSIHUE
MIOMYJISIIANA ¥ OMOIIEHO30B.
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B T1abn. 1.3 mpuBexeHsl NaHHBIE, XapaKTEPHU3YIOIIUE TII00aJIbHbBIE
3MHUCCHH XUMHUYECKUX MOJITIOTAHTOB €CTECTBEHHOTO U aHTPOIIOTEHHOTO
MIPOUCXOXKICHUSI.

Taoauna 1.3
I'06anbHBIe 3MUCCHH M3 MPUPOXHBIX HCTOYHNUKOB U B pe3yjbTaTe
YeJIOBEeYeCKOi AesTeJIbHOCTH

Xumuyeckue IIpupoausie YesoBeyeckasi
coeuHeHusl HCTOYHUKH, JeITeJIbHOCTh
MJIH T/T0] MUJIH T/TO % obmeii
IMHMCCHU
Juokcun yriepona 600 000 22 000 35
Oxcun yriaepoaa 3 800 550 13,0
Anspozonu 3700 246 6,0
VYrieBonopoabt 2 600 90 3,0
Mertan 1 600 110 6,0
AMMHak 1200 7 0,6
Okcuabl a30Ta 770 53 6,5
CoenuHeHHS Cephl 304 150 33,0

OKOIOJUTIOTAHTHI OJIPA3AEIAIOT Ha ABe rpynmbl. K mepBoif oTHOCST
BEIIECTBA, MPOLYLUPYEMBIE B KOJIMUECTBAX, HE OKA3bIBAIOIINX MPSIMOIO
HEraTUBHOTO 3(¢eKTa Ha KUBBIE OPTaHWU3MBI, HO WHUIIMHPYIOIIUX Ha-
pYLIEHUE XUMHUYECKUX M (PU3UUECKUX TapaMeTpOB OKpYXKarolei cpe-
IIbl, UYTO B ONPENEIEHHBIX YCIOBUSAX MOXKET OKa3aTh BIUSHUE HA BBDKH-
BaeMOCTh OMOJIOTHUYECKUX BUIOB. BTopas rpymma — BemecTsa, Crocoo-
HbIC B JOCTATOYHBIX KOJIMYCCTBAX OKA3bIBATH BPECIAHOC BO3JICI>'ICTBPIG Ha
JKUBOM OpraHM3M.

HcTouHnKaMu aHTPONOTEHHOTO (TEXHOTCHHOTO) 3arpsa3HEeHUs] OKpY-
JKAIOIICH CPelIbl CIY)KAT Pa3InYHbIC 00BEKTHI IPOU3BOJICTBEHHON U ObI-
TOBOU JesITeIbHOCTH (Tabi. 1.4).

TexHOTeHHBIE UCTOYHUKHU 3arpS3HEHHS XapaKTePU3YIOTCS OONBIION
CKYYEHHOCTbIO, YTO MPUBOJUT, KAaK MPaBUIIO, K JIOKAJbHBIM 3arpsi3He-
HUSIM BO3AYIIHOW cpeabl. OMHAKO psiji MOJUTIOTAHTOB, 3a CUET (PHU3HKO-
XUMHYECKAX ¥ OWOJOTHYECKHX TPOIECCOB, MPOTEKAIIUX B OKPY-
xKaromeil cpene, crnoco0eH K aKTHBHOMY BKIIIOYEHHIO B OHOCQEpHBIH
KPYTOBOPOT BELIECTB. DKOIMOJIIIOTAHTHI, TIEPEXOASIINE U3 OHON Cpebl
B JPYIYI0, OTHOCATCS K CTOMKHUM 3arpsA3HUTEIISIM.
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Ta6auna 1.4

OcHOBHBIE BH/bI AHTPONOI¢HHOIr0 3arpsAASHEHUA U UX UCTOYHUKHU

Bupa 3arpsisHenus

OTtpacib NPOMBINLIEHHOCTH, AJS KOTOPOW
XapaKTepeH YKa3aHHbI BUJA 3arpsi3HeHUs

Bozayx

T'anorencoznepskaiue coeIMHEHHS

XI/IMI/I‘{CCK&}I, XOJIOAHUJIbHAasA

MeTaraecKkne 4acTHITBI

Meramryprudeckast, TOpHOJOOBIBarOIIast

VrneBonopoabt

TerutoBast OHEPIreTHKA, TPAHCIIOPT

CO,, SO,, NO, NO,

TemnoBast sHEpreTHKa, TPAaHCIOPT

ITouBa

AXTHBHBIN U

l'opoackue craHMKU OHOIOTMYECKON OUUCTKU

3oma, mIIak OHepreTudeckas, MeTaJUTyprudecKas
Meramist Meramryprudeckast, XHMHIECKast
Mycop KoMmMmyHanbpHO-0BITOBOE XO3IHCTBO, TOPOACKOE

XO03SHUCTBO

HHaCTMaCCLI, OpraHu4eCcKuc BeEIIC-
CTBa

XuMuaeckast

Panuonyxin st

ATtomHas OHEPIreTHKa, BOCHHAsA

emmtono3a u 6ymara

Henmtonozno-Oymaxnas,
OBITOBOE XO3AHCTBO

KOMMYHAJIbHO-

Boaa

B3BelnieHHbIe YaCTHLIBI

KoMMyHanbHO-0bITOBOE XO3SIHCTBO

HoHBI TSHKENBIX METAJIIOB

I'opHOI00BIBaOIIAS, MAITMHOCTPOUTEIbHAS

Kpacutenu, GpeHoss

TekcTunpHast

JlerkoycBosiemble U OMOTCHHbBIC

BEIIECTBA, MICCTUIN/IBI

CenbCcKoe X03sIMCTBO, TOPOJCKOE XO3SICTBO

Munepanshbsle  conu, Opranunde- | Xumuueckas

CKHE PacTBOPUTEIH

Hedrenpomykrer HedrenoOriBatoriiasi, HedTenepepadaThiBaromas
Pagnonykiust ATOMHasI DHEPTreTHKa, BOCHHAS

Cunreruueckue MOBEPXHOCTHO- | ['opojickue cToKu

AaKTHBHBIC BCIICCTBA

Teruto

3HCpFCTI/I‘{CCKaﬂ

HpI/I OLICHKC AaHTPOIIOICHHOI'0 3arpsA3HCHUA 0pr>{<a}0me1}i

cpensl

BAXXHO YYUTBIBATH BO3MOYKHBIC 3KOJIOT'MYCCKUEC IMOCICACTBHA, KOTOPBIC

OHM MOTYT BbI3BaTh (Ta0IM. 1.5)
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Crpanamu OOH, y4acTBYIOIIMMH B MEPONPHUATHAX MO YIIydIle-
HUIO ¥ OXpaHe OKPYKAaIOIIeH CpeJlbl, COrIaCOBaH NepevYeHb Hanbolee
BaYKHBIX BEIIECTB, 3arpPs3HAIOMUX Onocdepy, W SABIAIONIUXCSA Orac-
HBIMU AJIA 30POBbs UenoBeka. K UX 4uciy OTHOCST COCOUHEHUS Tsi-
KENMBIX METaJNIOB, MECTHLUABI, IMOIUIUKINYECKHE apOMaTHYEeCKHe
YTJICBOIOPOIbI, XJIOPOPraHUYECKHE COCAMHEHUS, HEQTEHPOMYKTHI,
(heHOITBI, JeTepPTreHThl, HUTPATHI.

Taoicénvie Mmemanivbl — 3TO METAIIIBI ¢ OONBIION MIIOTHOCTHIO: CBH-
HEll, KaAMHH, PTYTh, HUKEIb, KOOAJIbT, XPOM, MEb, IIMHK, MBIIIbSK,
cyppMa u ceneH. MX mocTyrieHne B OpraHu3M B U30BITOYHBIX KOJIH-
YeCTBaxX MPUBOIUT K PA3BUTHIO MPHUPOIHBIX W TEXHOTCHHBIX MUKDO-
anemenmo306. B manbix xommaectsax (ot 107 1o 107'% %) onu Heoo-
XOJUMBIMU JJ11 HOPMAJIbHOM JKU3HEACSITEIbHOCTH OpraHu3Ma.

Oco00e MecTo METAIJIOB CPEIU APYTHUX XUMUYECKUX MOJUTFOTAHTOB
00YCJIOBIICHO CIICTYIOIINMH MPUINHAMMU:

CKOPOCTb U3BJICUCHHS] METAJJIOB U3 3€MHOM KOPBHI YEIOBEKOM BbI-
1€, YeM I'€0JIOTHYECKasi CKOPOCTh UX U3BJICUCHUS;

B OTJIMYKE OT OOJBIMMHCTBA OPTAaHWMYCCKHUX 3arpsi3HUTENEH, TOII-
BEPTaloIUXCcs MPOoIeccaM Pa3iokKEeHHsI, METAJUIBI CIIOCOOHBI JIUIIL K
nepepacipeielICHII0 MeXAy OTACIbHBIMUA KOMIIOHEHTaMU Teochep;

METaJUThl CPABHUTENHHO JIETKO HAKAIIMBAIOTCS B TIOYBAX U TPYIHO
u3 He€ ynanstorcs (Nepuoj TOMYBBIBEACHUS W3 IIOYBHI IIMHKA — JIO
500 met, meam — 1500 €T, CBUHIIA — 10 HECKOJBKUX THICSY JIET);

METaJUTBl XOPOIIIO aKKyMYJIUPYIOTCSI OpraHaMU W TKaHSIMH TEIUIO-
KPOBHBIX KUBOTHBIX U TUAPOOHUOHTOB;

METaJIJIbI BBICOKOTOKCUYHBI IS Pa3TUYHbIX OMOJIOTUYECKHX 00b-
€KTOB.

B acmekTe MeMKO-3KOIOTHYECKON 0€30MaCHOCTH U3 TSKENBIX Me-
TaJJIOB HauOOJbIlIee 3HAYCHNE NPUIAETCA TaK HAa3bIBAEMOUN OOJBIION
YeTBEpKE: KaJMHIO, CBUHITY, PTYTH U MBIIIBIKY.

Kaomuii mmpoko pacmpocTpaHeH B okpyxamouieil cpeae. HMcrou-
HUKaM{ aHTPOIIOTEHHOTO 3arpsA3HEHUI SBISIOTCS: BEIOPOC KaaMuUs B
CTOYHBIC BOJIBI, IPOM3BOJICTBO U UCMOJb30BaHUEe (HochaTHBIX ya00pe-
HUH, CXKUTraHUE OTXOJIOB, yIJisl, OCH3MHA U T.A. J|ONIOJIHUTEIBHBIM HC-
TOYHUKOM IMOCTYIJICHUSI KaAMHUS B OPraHU3M SBIIOTCS KYpEHUE U
MUILEBbIE TPOJYKTHI, coAeprkaine kaamMuil. Kaamuii ouenb MeJiJIEHHO
BBIBOAUTCS U3 OPraHU3Ma: MEPUOJ €ro MOIYBbIBEACHUS U3 OpraHu3Ma
YeJI0BEKa COCTaBIAET 0Kouo 25-30 jerT.
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Taoauna 1.5

IKOJIOrHYeCcKasi XapaKTePUCTHKA OCHOBHBIX MCTOYHHMKOB 3arpsi3HeHusi 6uocdepbi

3arps3HuTeab

IKOJIOrHYECKAs XapaKTePUCTUKA

Vriekucisiii ra3

O6pa3zyercst Ipy CTOPAHUU BCEX BHIOB TOIUIMBA. Y BEJIMUCHHUE
ero cojepkaHusi B aTMoc(epe NPUBOJUT K MOBBIILICHUIO €€
TeMIepaTypbl

Oxkuchk yriepoaa

OO6pasyeTcs NpU HEMOJHOM CropaHuM ToluiuBa. Hapymraer
TeryIoBoit Oamanc BepxHed arMocdepbl. OOyCIOBIHBACT KH-
CIIOPOJIHYIO HEZIOCTATOYHOCTh

CepHHUCTBIi ra3

CoJepKUTCsl B JBIMOBBIX IPOMBIIUICHHBIX IPEANPUSITUSIX.
Bei3biBaeT 060ocTpeHre pecIupaToOpHbIX 3a00JIeBaHIH

OKHCIIBI a30Ta

Co311al0T CMOT, BBI3BIBAIOT PECHHMPATOpHBIC 3a00JeBaHUS H
OpOHXHUT

Hutpatsl u HUTPUTSI

CopnepxatbCsl B a30THBIX YHOOpeHusX. Bricokue KOHIEHTpa-
LMY B MHUIIEBBIX NPOLYKTaX U HHUTHEBOH BOJIE BBI3BIBAIOT
W3MEHEHHs CTPYKTYpBI FeMOro0nHa

Docdatsr Conepixurcst B ynoOpenusix. OfUH U3 OCHOBHBIX 3arpsi3HUTE-
nei BoJoéMOoB
Pryth OuH 13 ONAcHBIX 3arpsA3HUTEINICH MUIIEBBIX MPOAYKTOB, IO-
pa’kaeT HEPBHYIO CUCTEMY
CBuHenl Jobasinsiercst B OeH3MH, AeiicTBYeT Ha ()EPMEHTHBIE CHCTEMbI
U OOMEH BEIECTB B JKMBBIX KJIETKaX, BBI3bIBACT aHEMHIO W
NICUXUYECKHE paccTpoiicTBa
HedTs [IpuBoauT K MaryOHbIM DKOJOTHYECKUM IOCIEICTBHUSIM, BbI-
3bIBaeT ruOeNb IUIAHKTOHA, PHIO, MOPCKHX NMTHI[ U MJICKOIH-
TAIOMIUX
IMomuuuknnyeckue | OOpa3yroTcs HpU HEMOJHOM CrOpaHMM JPEBECHUHBI, YIIf,
apoMaTHYECKHe He(PTEPOAYKTOB, HHULIUHPYIOT PA3BUTHE PAKOBBIX OMYXOJICH
YTIICBOIOPOIBI
Xnopopranuueckre | PacTBOpsIOTCS B KHPOBBIX TKAHSIX OPraHU3MOB W OHMOAKKY-
TIECTUIHIBI MYJIUPYIOT B TPOQHUUECKHX IIEIAX, OKa3biBas TOKCHYECKOE
BO37CHCTBHE HAa OMOTY U YeloBeKa
Tomuxnopuposanuble | HakammmBaroTcss B OMOTHYECKHX W a0HOTHYECKUX KOMITOHCH-

oundeHmsl, TMOEH30-
JIMOKCHHEI U IUOEH-

Tax HpI/IpOHHOﬁ Cpeabl; 06J1a)1a51 CBOMCTBaMH TIOJIUTPOITHBIX
FOpMOHOHOIIOGHI)IX OKOCUCTEMHBIX SA/10B, OKa3bIBAKOT BbIPa-

30(ypaHsbI JKEHHOE M TPOJOJKUTEIBHOE BO3/IEUCTBHE HA MHOTHE KOM-
MOHEHTBI JKOCUCTEM
Paguanust [Ipy moBBILIEHUH AOMYCTUMBIX /103 MPHUBOAMUT K 3JI0KAYECT-

BCHHBIM 06pa303a1—1mM U TCHETUYCCKHUM MYyTalusM
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K xapakTepHbIM OO0NE3HSIM TOpOXKaH, CBA3aHHBIX C MOCTYIUICHHEM
KaJMHs, OTHOCST TMIEPTOHMIO, MIIEMHUYECKYI0 OOJIEe3Hb CcepAaua, Mo-
YEYHYI0 HEJ0CTaTOYHOCTh, 3a00NeBaHUS JABIXaTEIbHONH CHCTEMBI,
JUC(YHKIHMIO TMOJIOBBIX OPraHOB, HAPYIICHUE HEPBHOM CHUCTEMBI, IMO-
pakeHHE ONOPHO-ABUIaTEIbHOrO ammnapaTta, CHIDKEHHE HMMYHHOTO
craryca. MaccoBbele XpoHHYECKHE TOpaxxeHus Jojei (B Gopme 60-
JIE3HU «UTal-UTai» — SMOHCKUNA SKBUBAJEHT MEXKIOMETHS «O0X-0X)»)
UMeNu MecTO B SIMOHMHU Cpeay HacelleHHs, YIOTpeOJsBILEro 3apa-
KEHHYI0O KaJMHEM BOAY, KOTOpas HCIOJIb30Bajach IUIsl WPPHUTaluu
pucoBbIx mojeil. Ha3zanme 00Je3HM MPOUCXOAUT OT HECTEPIHUMBIX
KOCTHBIX OOJIeH B CIIMHE M HOTaX, COMPOBOKAAIOUINX HHULUUPYEMBIX
KaJMHEM NpoLecC NeKalbLIU(HUKALNU CKeJeTa BCIEACTBUE Hapylle-
HUs pocopHO-KaTBIIMEBOTO OOMEHA.

3arpsi3HEHHE KaJMHEeM aTMOC(EpHOr0 BO3AyXa, MOYBBI, BOJIHI,
NPOIYKTOB MHUTAHUsS B PE3yJIbTaTe MPOU3BOJACTBEHHON AEATEIbHOCTH
HEYKJIOHHO Bo3pacTtaeT. Ero BpegoHocHbIE 3 (deKThl (OT THIIEPTOHUU
JI0 KaHIIepOoreHe3a) Hapsily ¢ HIMPOKUM M BCE BO3PACTAIOIIUM HCIIONb-
30BaHMEM U HAKOIJICHUEM B OKPYXAOLIeH cpene MO3BOJIAET MOja-
ratb, YTO 3TOT METAJUI B KQUECTBE 3KOMOJUTIOTAHTa MPEACTABIACT IS
YeJIOBEYECTBa OJJHY U3 HAaNOOJIBIINX OMAaCHOCTEH.

[[upouaiiiiee UCTIONB30BAHUE CEUHYA B XO3SIMCTBEHHOU AESITEINb-
HOCTH (IPOM3BOACTBO AKKYMYJISITOPHBIX OaTapeil, pe3uHBbl, IUIacT-
Macc, KpacuTelnei, 100aBok K OeH3MHY, monurpaduyeckas MmpoMBIII-
JICHHOCTH M Tp.) IPUBOAUT K MOCTETICHHOMY HaKOIUICHHIO METajlia B
OKpy>Katolei cpeae. B HacTosiiiee BpemMss MEUpOBasi POLYKIMS CBHUH-
1a COCTABIISIET OKOJIO 9 MIH T/Toll. CBUHEL CONEPKUTCS B Pa3IMUHBIX
cpenax (mouse, BO3AyXe, BOJOEMAX M MUTHEBOM BOJIE) U B MPOIYKTAX
MUTaHUS (MOJIOYHBIX M MyYHBIX U3AETHAX, MsCe, PbIOe U Tp.).

Octpple OTpaBlieHHS CBHHIOM BCTpedaroTcs penko. OCHOBHYIO
OMACHOCTh TPEJCTABISIET XPOHHYECKOE BO3JIEHCTBHE COEAMHEHUN
CBHHIIA Ha HACEJICHUE Yepe3 3apaXEHHBIA BO3yX, BOJYy, IIOYBY U IH-
u1y. BozneiicTBue cBUHIA 1 €r0 COEAUHEHUH Ha YeIoBeKa NMPUBOAMT K
MATOJIOTHHM HEPBHOM W 3HJOKPUHHON CHCTEM, HAPYIIEHUIO PENpOayK-
TUBHBIX (YHKIWH, TOPAKEHUIO TIOYEK, TEMATOJIOTUIECKUM U cepliey-
HO-COCYAMCTBIM HApYIICHUSIM.

B mpexHue Beka CBHHEN SIBISUICS JOMHHHMPYIOLIEH NPUYMHON
XpOHHUYECKHUX OTpaBieHui. [lo MHEHUIO HEKOTOPBIX CIEIHATUCTOB,
yXyIIIEHHE 30pPOBbsl HAaceJIeHus1 PUMcKkoil uMmepun BO MHOTOM CBSI-
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3aHO C XPOHHMYECKOM MHTOKCHKAIMEH CBUHIIOM, IIMPOKO MPHMEHSB-
IIMMCS JUIS U3TOTOBJIEHUS BOJONPOBOJIOB U MOCYIBI.

Pmyme namna npuMeHeHHE B AJIEKTPOHHOMN MPOMBIIIIICHHOCTH,
NPOM3BOJICTBE (GYHTHIIUAOB U Tp. PaHee snmupemun oTpaBiIcHUN pTy-
TBIO (MEPKYpHO3) UMEIH MECTO Ha IEJUTIOI03HO-OyMa)KHOM HpOM3-
BOJICTBE; B HACTOSIIEe BPEMS UCIIOJIL30BaHKE B MHILY 3epHa, 00pabo-
TAHHOTO PTYTHBIMH (YHTHUIMJAMH, TOTpeOJICHHE PHIObI, BHUIOBIICH-
HOW B BOAOEMAX, 3apaXEHHBIX PTYTHIO, — OCHOBHBIE IIPUYMHBI MACCO-
BBIX OTpPaBJICHU.

Haunboree n3BecTHBIM CiIy4aeM MacCOBOTO OTPaBIECHHEM PTYTHIO
sIBIISieTCS 3a00JIeBaHUE, BBI3BAHHOE YIMOTPEOJIEHHEM B MHUILY DPHIOBL,
OTPaBJICHHOM METHJPTYThIO, ¥ mobepexbs B Oyxre Munamara (Sno-
HUs1). beiio 3apeructpupoBano 292 citydas 00yie3HH, W3 KOTOPBIX 62
CO CMepTeIbHBIM HCXOJIOM. Briocieactsuu sta dhopma 3aboseBaHus
NOJTy4nja Ha3BaHUe «0ose3Hb MuHamartay.

BemecTBa, comepikaliue MuluibsaK, UCIONIB3YIOTCS B METaJLIypru-
YECKOW MPOMBIIIICHHOCTH, PUMEHSIOTCS B Ka4eCTBE MECTHIUIOB U
mp. [Ipu oTpaBneHNH MBILIBIKOM HAOIIOAAETCS TOPAKEHUE KETYL0U-
HO-KUIIEYHOTO TPaKTa, CUCTEMbl KPOBH, IOYEK, MEYECHH, HEPBHOMN
cuctembl. OnucaHbl cIy4au MaccOBOTO 3a00JIeBaHUS PaKOM KOXH Y
xutenedt npouHmu Kopmnoba B ApreHtuHe U Ha ocTpoBe TaiiBaHb,
I7ie HaceJCHUE B TEUYEHUE MHOTHUX JIET UCTIONB30BAJIO BOAY C BHICOKHM
colep)kaHueM Mblbsika. B Slnonun B 1972 1. Gonee 12 Thic. merei
TIOJyYMJIA OTpPaBJIEHHE KOHCEPBUPOBAHHBIM MOJIOKOM, 3apaKEHHBIM
MBILIBSIKOM.

Honuyuxknuueckue apomamuueckue y2neo0opodsi. CoequHEHUs
9TOHM TPYIBI BCTPEYAIOTCS BO BCeX cdepax OKpyKarolieHd deloBeka
cpeapl. OHM 00pa3yIOTCs B Pe3yJibTaTe BYJIKAaHUYECKOH AesITeNbHOCTH,
B npouecce HeTe-, yriie- U CIaHIeoO0pa30BaHUs U CTOPaHUs Pa3iny-
HBIX TOPIOYMX MaTepuanoB. HIMKaTOpHOE 3HAUEHUE JJIs BCEX IOJIU-
HUKIMYECKUX apOMaTUYecCKUX YTIEBOJOPONOB HMeeT OeH3alupeH,
SIBIISIIOIIMIACS HanOonee CTaOMIbHBIM, OMONOTHYECKH AKTUBHBIM U
BCEr/la HaXOASIIUMCS TaMm, T/Ie IPUCYTCTBYIOT APYTUe MPeICTaBUTEIH
rpymnisl. B OonbIIMHCTBE MPOMBIIIICHHBIX IIEHTpoB Poccum cpenHe-
roZioBasi KOHIEHTpalys OeH3almupeHa B BO3JyXe NPEBBIIIAET HOPMa-
TUBHBIE TIOKA3aTeNN B HECKOJIBKO pa3. DKOJIOT0-3HAEMHUOTIOIIECKHE
WCCIIEJIOBAaHUs, MPOBEAEHHBIE B PA3IMYHBIX CTpaHaX MHpa, CBHUJIE-
TEJILCTBYIOT O IPUYNHHO-CIEACTBEHHON CBSA3M BO3ACUCTBHS OEH3amM-
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peHa ¥ yBEIWYEHUs MoKa3aTesiell CMEPTHOCTU U 3a00J€BaeMOCTH Ha-
CeJICHHUS PAKOM JIETKHUX.

Xnopopzanuueckue coedunenus (IIPEKAE BCEro IOIUXJIOPUPOBAH-
Hble OM(peHITBI, PYpaHbl, JHOKCHHOIOAOOHBIE COSANHEHHUS, XJIOPOP-
raHW4YecKHe mecTHunabl). K OCHOBHBIM HCTOYHHKAM 3arps3HEHHs OT-
HOCSITCSI: TEPMHUYECKOE PA3I0KEHUE Pa3IMYHBIX XHMHUYECKUX MPOIYK-
TOB, METAJUTYprHyecKasi MPOMBIIUICHHOCTh, BBIXJIOIHBIE Ta3bl aBTO-
MOOMIIEH, JeCHbIE IMOXKapbl, IPOU3BOACTBO HEKOTOPHIX BUAOB IPO-
nykuuu. CoeaMHEHHs JAaHHOW TPYMIIbl OTHOCSTCS K IPYMIE CTOMKUX
OpPraHUYECKUX 3arpsi3HUTENEH, 00JIalaoIuX CIOCOOHOCTBIO aKKyMY-
JIMPOBATHCSI B SKOCHCTEMAaX M MUILEBBIX nemsx. OHM 00mafaroT sSpKo
BBIPOKEHHBIMH KaHLIEPOI'C€HHBIMU M MYTareHHBIMH CBOMCTBaMH, CIO-
COOHBI BBI3BIBATh HAPYIICHHS PETMPOJYKTUBHOTO 3/I0POBBS, HIOK-
PHUHHOM CHCTEMBI, HEPBHO-IICUXHUYECKOIO Pa3BUTHS JETEN.

HauOonee macmraOHble cilyyad 5KOJIOI0-3aBHCUMBIX 3a00jeBa-
HU, CBSI3aHHBIX C IOMAJaHUEM B OKPYKAIONIYIO CPeAy MOIUXJIOpHU-
poBaHHBIX OudeHnIoB u Gypanos, umenu mecto B SAnonnu (1968 r.),
KOrJa rnocje ynoTpeOsiaeHus B MUy 3apaskeHHOTO MOJUIIOTAaHTOM PH-
COBOT0 Macjia MoCTPajaio OKOJIO 2 THIC. YeJOBeK. J1a GopMa OTpas-
JICHUs B TAJIbHEHIIeM MoTy4ria HazBanue «oosesns FO-1oy.

HIupoxuii CIEKTP HEraTUBHBIX MOCIEACTBUI IS 37J0POBBSI YeNIOBEKa
U OKpY’KaloIIeH ero MpUpoOAHOM Cpeabl OT BO3ACHCTBHS JUOKCHHOIIO-
JIOOHBIX COEAMHEHUH, HapsAay cO BCE BO3PACTAIOIIMM HAKOIUICHUEM HX
B OKpY’KalolIeH cpele W YacThIMH CIIydassMH MacCOBBIX OTpPaBJICHUH,
MO3BOJISIET pacCMaTpUBaTh COCAMHEHUs JAaHHOTO Psifia B KayecTBE Hau-
OoJiee OMAcHBIX 3KOMOJUTIOTAHTOB. XUMHYECKH WHEPTHBIE M YCTOMYH-
BbIe K OMOJIOTHYECKOW TpaHc(hopMalyu TUOKCHHBI TIOCTYIAIOT B OKPY-
JKAIOILYI0 CpeAy U3 MHOTMX MCTOYHHKOB, B TOM YHCJIE U3 MPOAYKTOB U
OTXOZIOB XMMHYECKOW, LEUTION03HO-OyMaXHOH M METaTypru4ecKoi
MPOMBIIIIEHHOCTH, TPOJYKTOB CXKWUTAHUS TPOMBIIUIEHHBIX OTXOJIOB,
TOPOJICKOTO Mycopa, OSH3MHOBOTO W JM3EIBHOTO TOIUIMBA. J|MOKCHHBI
OTJIIMYAIOT BBICOKAS YCTOMYMBOCTD, CIIOCOOHOCTH K IMIOOAJBHBIM Iepe-
MEIEHHSM B TIPUPOJTHON Cpe/ie M HAKOIJICHUIO B €€ Pa3NuHBbIX a0Ho-
TUYECKUX U OMOTHYECKMX KOMIIOHEHTaX, MHUTPAIHs MO MHIIEBBIM Iie-
M ¢ 3¢ (HeKToM OHMOIOTUIECKOro YMHOXeHHs (Iepro Mojypaciaga
HanOosiee TOKCMYHOIO B a0MOTMYECKHX KOMIIOHEHTAaX OKPYKaroIIeH
Cpellbl TOCTUTAeT HECKOJBKUX JICCATHIICTUH, a TIEPUO/] MOTYBBIBEICHHS
13 OpraHu3Ma 4desoBeka — 70 32 Jer).
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B opranusm demoBeka ITUOKCHHBI MOTYT IOCTYNaTh BCEMHM H3BECT-
HBIMM NyTSIMHM M NI€PENABaTHCS IUIOAY C MOJOKOM MaTepd. J[MOKCHHBI,
o0manas cBOMCTBAMH MOJUTPOIHBIX TOPMOHOMOIOOHBIX S10B, HHULIUH-
PYIOT y YeJOBEeKa U )KHBOTHBIX ()OPMHPOBAHHE MHOXKECTBA KIICTOYHBIX,
TKaHEBBIX M CHCTEMHBIX OTBETOB, KOTOpPbIE B HACTOsALIEE BpeMs o0be-
JUHEHBI B MIOHATHE IMOKCUHOBAs ATOJIOTHD.

Bricokast mMenuiuHCKash M colMajibHas 3HAYUMOCTb TUOKCHHOBOM
MATOJIOTUH ONPEAETSETCS MOCTENECHHBIM (POPMUPOBAHUEM PAa3HOOOpa3-
HBIX MHOTOYPOBHEBBIX OTJAIEHHBIX MEAULIMHCKNX MOCIEICTBUI 3KCIO-
3ULIMH, O0YCIOBIEHHBIX UX T€HOTOKCUYHBIM, KaHIIEpOTEHHBIM, TepaTo-
TeHHBIM, MMMYHOTOKCHYECKUM M 3HIOKPHHOTOKCHYECKHM BO3JEHCT-
BUSIMH, COCTaBJISIFOIIMMH OCHOBY TOPaXKarOLIEro ACHCTBUS 3THX COCIU-
HEHHI Ha 37T0POBbE U KAUECTBO JKU3HU HACEJICHHUS.

Hcropus 3HakoMCTBa YeIOBeUECTBa C JUOKCHHAMHU BOCXOJUT K TpH-
JIAaTHIM TOZiaM MPOIIJIOro CTOJNETHS, KOTla Pa3BUTHE IIHUPOKOMACIITa0-
HOTO TIPOM3BOJICTBA W MPUMEHEHUE MOTUXIOP(EHOTIOB MPUBETH K Mac-
COBOMY TpodeccHOHAILHOMY 3a00JIeBaHUIO — XJIOPAaHKE (peIuIiBH-
pyroliiee BocTaJieHHe calbHBIX Jkene3). Bo BTopoii momoBune 20-ro cTo-
neTtust OBIIO 3aperucTpupoBaHbl O0ojiee 200 aBapuii U MHIMISHTOB Ha
OPEANPUITUSIX TIO0 MPOU3BOJICTBY XJIOPUPOBAHHBIX (PEHOJIOB, MPH KOTO-
PBIX OTMevaJicsi BRIOpOoCc B aTMocdepy OTUOKCHHOB. Camasi KpynHas H3
HUX — aBapus B I. CeBe3o (Mranus, 1976 1), B pe3yiabpTaTe KOTOPOi MO-
cTpaaano okoio 500 JemoBek.

SpkuM mprMepoM HeOIAronpusATHOIO BO3JIEHCTBHS AMOKCHHA Ha
3/I0POBbE YEJIOBEKA U COCTOSHUE SKOCHCTEM SIBIISIIOTCS LI€JICHAIPABIICH-
Hele nerictBus apmun CHIA no paspymenuro xuBoi npupoas! BeeTHa-
Ma. B xome muoromnerHe#t omeparuu 1962-1971 rr. Ham pa3iudHBIMU
pernonamu FOxHOro BbheTHama ObLIO pacmbuieHO cBbilie 90 THIC. T
repOMLUAHBIX MpenapaToB, cogepkammx 10 750 kr auokcuHa (Oonee
MUJUTHApJa CMEPTENbHBIX 703 A MpUMaToB). MHOrOYHCIEHHBIE CITy-
Yad NPSMBIX KOHTAaKTOB MECTHOTO HACEJIEHUs ¢ repOunuaaMu (OT mpsi-
MOT0 BO3/ICHCTBHS OCTPAAaiIo CBbIIE 4,8 MIH BbETHAMCKUX KPECThSIH)
npuBend K (GOPMUPOBAHHIO MEPBHYHBIX MEAWIMHCKUAX ITOCIIE/ICTBUIMA
OCTpPOW MHTOKCHUKAIIUY M TOCTETIEHHOMY Pa3BUTHIO OTJAIIEHHBIX MEJIH-
[IUHCKUX MTOCIIEACTBHI OCTPON W XPOHUUYECKOH dKco3umu. O0mupHoe
(cBblme 2,2 MIIH ra) 3arpsi3sHEHHE TEPPUTOPHNA NMPHUHLUMIHAIBHO HU3Me-
HUJIA OOJIMK U COCTaB HA3eMHBIX W BOJHBIX dKOcHUCTeM. Tak, Ha MecTe
MaHJIPOBBIX JIECOB 00pa30BaNNCh O€3)KU3HEHHBIE ITyCTOIIH, IPOU30IILIA
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Jerpaialys KOCUCTEM KOpaJUIOBBIX pudoB. B odarax mepBHYHOrO u
BTOPUYHOTO 3arpsi3HCHUS] CHH3WINCh YHCICHHOCTh W pa3sHooOpasme
OHMOJIOTHYECKUX BUI0B, USMCHUJIMCH ITOIIYJIAIMOHHBIC IMOKa3aTCJIN. Jle-
rpajaius 5KOCUCTEM U NEepPecTpoiika OMOreorieHo30B Ha 00paboTaHHbBIX
TEPPUTOPUSIX CHOPMHUPOBATM HOBBIC XHMHYECKHE, OMOJOTHYECKHE,
IKOJIOTHYECKHE M COLMaIbHbIe (DAKTOPBI PUCKA JUIS 3[0POBbS Hacele-
HHA.

VYuuTeiBasi BBICOKYIO ONACHOCTh XJIOPOPTaHWYECKHX COCIMHEHUI
JUIS 3/I0POBBSI YENIOBEKA M COCTOSHUS SKOCHCTEM, MEKIOCYIapCTBEHHOM
CTOKroapMCKOW KOHBEHIIEW MPEeIyCMOTPEHO IMPHUHATHE Mep MO JIHK-
BHUIALMK IPOU3BOJICTBA M UCIIOJIB30BAHHS Psila CTOUKHX OPraHHYECKHX
3arpsi3HuTeneid (12 BemiecTs), U3 4HCIa XJIOPOPraHUYECKHX MECTHIH-
JIOB, TIOJINXJIOPINOEH30TMOKCHHOB U TOeH30(ypaHOB.

OcHogHble UCMOYHUKY U 8UObL 3AZPAZHEHUS AMMOCHEPHO20 603-
Oyxa. EcTeCTBEHHOE 3arps3HEHHE BO3AyXa NMPOUCXOJUT B PE3yNbTaTe
W3BEP)KEHHS BYJIKAHOB, BCJIEJICTBUE MBUIHHBIX Oyph, JIECHBIX TOXKApOB U
np. AHTpPOINOreHHbIE (AaKTOPHI NPEAONPENEIAIOT CYIIECTBCHHbBIE H3Me-
HEHHS B XMMHUYECKOM cOCTaBe aTMOc(epshl, MPUYEM KaK B CaMbIX HHXK-
HUX, TaK U BBICOKHX €& cioax. VIMeeTcsi MHOKECTBO MCTOYHHKOB aH-
TPOIIOTEHHOT'0 3arpsi3HeHHsT aTMoc(epHoro Bo3myxa (cMm. Taom. 1.4).
Jl1s KaXIoi TeppUTOpUN XapaKTepPeH CBOW, OOYCIIOBICHHBIN crienudu-
KOM TeppUTOPUAILHON XO3SHCTBEHHOW JIESITEBHOCTH, HA0Op TOJLIIO-
TaHTOB. B CBs3u ¢ 3TUM criekTp 3a0o0JeBaHWi, BOZHUKAIOMINX B IOIMY-
JSIIMM BCJICACTBUE 3arpsA3HEHHs aTMOC(EpHOTo BO3AyXa, KpaiiHe pas-
HOOOpas3eH.

Haubonee wacto BcTpeuaromuecs HEOIATONPHUSITHBIC IOCIEICTBUS
3arps3HeHUst aTMOC(EPHOro BO3yXa Ul 310pOBbs UeloBeKa — 3adoie-
BaHMsI OPraHOB JbIXaHMS, CEPACYHO-COCYIAUCTON CHCTEMbI M KEITyI0Y-
HO-KHIIEYHOTO TPaKTa, OOJIE3HH KPOBU M OPTaHOB KPOBETBOPEHHS, KO-
KW, HEPBHOW M 3HJOKPHUHHOW CHCTEMBI, HOBOOOpa30BaHUsI, aJlIepro3sl,
BPOXKIEHHbBIE IOPOKH PA3BUTHS, OCIIOKHEHUSI OEpEMEHHOCTH M POJIOB,
Oecrutonue U Apyrue HapylIeHUs! penpoayKTUBHON (PYyHKIIHH.

Hawnbosee MaciiraOHble 3arps3HEHHS aTMOC(EpPHOro BO3ayxa 00y-
CJIOBJICHB! (DYHKIIMOHWPOBAHUEM TPaHCIOpTa U MHAycTpuu. Hampumep,
Ha gomo TpaHcnopTta B CIHA mpuxomutcs B cpemHem 60 % oOmiero
KOJIMYECTBA 3arpsi3HEHUH, MOCTymalomux B arMmocdepy; BKIax Mpo-
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MBIIIEHHOCTH cocTaBisieT 17 %, snepretuku — 14 %, oTomneHus u
YHUUYTOXKEHHS OTX0A0B — 9 %.

CreneHnp 3arps3HEHHsI aTMOc(epHOro BO3[yXa OIEHHUBAIOT IO CO-
JIepKaHUI0 KAHIIEPOTEHHBIX M HEKAHIIEPOTCHHBIX BEIICCTB.

Kanyepozennvie sewyecmsea noapasaemstoT Ha YEThIPE TPYTIIIBL.

Ilepsas epynna — XUMAYECKHE COCTUHEHUS], B OTHOIICHHUH KOTOPBIX
UMEIOTCSl HaJIEKHBIE HIEMHUOIOTHYECKUE JaHHbIE X KaHIIEPOTeHHON
OTIACHOCTH UIs YesioBeKka (OeH3051, BUHWIXJIOPH, XPOM, acOECT, MbILIb-
SIK, KaIMUH, TUOKCHUHBI, HUKENb, OCPUILIHIA).

Bmopas epynna — BeniectBa, B OTHOIICHUH KOTOPBIX UMEIOTCS OTpa-
HUYEHHBIE JJOKA3aTEeJILCTBA MX KAHIIEPOI€HHON ONAcHOCTH VIS YeJIoBe-
ka (OenzanupeH, Gopmanpaerun, 1,3-0yTragueH, akpUIOHUTPUIL, TETpa-
XJIOP-3THJICH, TPUXJIOPITUIICH, SMUXJIOPTHAPHH) W KUBOTHBIX (Tekca-
XJIOpaH, TUAPA3WH U T.1.).

Tpemws epynna — He KiaccupUIMPyeMble KaK KaHLIEPOTeHbI IS Ye-
JIOBEKa.

Yemeépmas epynna — XUMUYECKUE COEAUHEHHUS, B OTHOILLIEHUH KO-
TOPBIX UMEETCS I0KAa3aTeNbCTBO MX HEKAHLEPOTEHHOCTH ISl YeJIOBeKa.

B rpynny xaHueporeHHbIX BELIECTB, IPUCYTCTBYIOIIUX B aTMOChep-
HOM BO3JlyX€ TOpOJIOB, BXOJST MOJUTFOTAHTHI, OCTYIAIONIUE B BO3AYX
MIPEUMYLIECTBEHHO C BBIXJOMHBIMH ra3aMH aBTOTpaHcIopTa (OeH3amu-
peH, OeH3o0u, opMaNbIeTu), Wi B pe3yibTare (QYHKIIMOHUPOBAHUS
NPOMBIIUICHHBIX MPEANPHUATHH (KaJMUH, HUKENb, XPOM, MBIIIbSK, ac-
OecT, BUHWIXJIOPH, TUOKCHHBI).

B rpynny HeKkaHLEpOreHHbBIX 3arps3HUTENICH BXOIST B3BEIICHHBIC
BEILIECTBA, AUOKCHIBI a30Ta U CEPhl, OKCUJ YIIIEPOAa U 030H. YPOBEHb
COJIep)KaHusI STHX TOJUTIOTAHTOB B aTMOC(EPHOM BO3JyXe BO MHOTOM
oTpeJieNIeT CTENCHb ONACHOCTH 3arpsi3HEHUsI aTMOC(HEPHOTro BO3AyXa B
KpYIHBIX Topozax. B aTmocdepHOM BO3ayxe NPHCYTCTBYIOT TaKXKe
crienn(pUIecKue HeOpraHUUECKUE 3arps3HUTENN: Mellb, PTYTh, CBUHEII,
CEpOBOIOPOJI, CEepOyriIeposa, (HTOPHUCTbIE M PSA JPYTUX XHUMHUYECKUX
COEIMHEHUN.

HexkaHnneporeHHsle BellecTBa BBI3BIBAIOT IIUPOKUI CHEKTp Hapylie-
HUS 37I0POBBSI YEJIOBEKa, KOTOPhIE MOXKHO pacCMaTpUBATh KaK pa3HbIC
(hopMBI IPOSBICHUST TOKCHUECKUX IPPEKTOB, PETUCTPUPYEMBIX Ha MO-
JEKYJISIPHOM, KJIETOYHOM, TKAaHEBOM, OPraHHOM U MOIYJSIIMOHHOM
YPOBHSIX.
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3arpsi3HeHHe aTMOC(EpHOro BO3/AyXa B LEJIOM 1o roponam Poccun
SIBJIAETCA MPUYMHON IpHMepHO 40 ThIC. JOMOJHUTENBHBIX CMEPTEH B
roj. DTU JaHHble OJHM3KH K pe3yibTaTaM HCCIEOBAaHHN 10 OIpejelie-
HUIO BO3ACHUCTBUS 3arpsi3HEHHOIO BO3JlyXa HA 3J0POBbE HACEICHUS B
cTpaHax 3anagHoi EBporsl.

B3zgewennvie yvacmuyvl. K HacTos1IeMy BpEMEHH JIOCTOBEPHO YCTa-
HOBJIEHO, YTO TIOBBIIIEHHE COAEP)KaHWS B3BELIEHHBIX YACTHIl B aTMO-
cepHOM BO3/yXe OKa3bIBaeT HETATMBHOE BIIHMSIHUE HA 30POBbE YEJO-
BEKa: OT POCTa CiIydyaeB 3a00JIeBa€MOCTH OPTaHOB JBbIXaHUS 10 YBEIH-
YEeHUSI CMEPTHOCTH, CBS3aHHOHM C 3a00JIeBaHUSIMH OPTaHOB JBIXaHUS U
CepACYHO-COCYAUCTON CUCTEMBI. B cpenHeM, KaxXIblii 4eJI0BeK, MIPOXKHU-
BAIOIIMH B TOpPOJIE C OYEHb BBHICOKMM YPOBHEM 3arps3HEHHs BO3IyXa
B3BELICHHBIMU YaCTUIIAMH, TePSIET IPUOIU3UTENEHO 4 TO/a YKHU3HU.

Ilon B3BELIEHHBIMU YaCTULIAMU TTOHUMAIOT, TIPEXK/IE BCETO, TBEP/bIC
YaCTUYKH, MPHUCYTCTBYIOUINE B BO3AYyX€; aTMOC(EpHbIE a3po30IH, He-
IOCPEJCTBEHHO MOCTYNAIOIUE B BO3AYyX; TBEpPAbIE BellecTBa, oOpa-
3yIOIKeECs B IIpOliecce XUMHUYECKOIo INpeBpalleHus ra3oB. CixuraHue
yrist, HedTH, OeH3MHA MPUBOAUT K OOpPA30BaHMIO KPYIHBIX B3BEIICH-
HBIX YacTHUL (JIeTydas 30i1a). Menkue 4acTHLbl 00pa3yloTCsl BCIIEACTBUE
KOHJICHCAIIUU BEILECTB, HCIAPSIOMMXCS Npu TopeHuu. CyliecTByeT
MPUHLUIUAIBHOE Pa3INure B MEXaHW3Max M CTEIICHH BO3JCHCTBHUS Ha
OpraHu3M 4YacTHUI pa3Horo pasmepa. B ta0xn. 1.6 npeacrasieHsl JaHHbIE,
XapaKTepHU3yIOIre BIUSHUE Pa3MEpPOB B3BEIIEHHBIX YAaCTHUI[ HA UX CIIO-
COOHOCTH MPOHUKATH B JIBIXaTENLHBIC ITyTH YEIOBEKA.

Ta0auna 1.6
[poHukamas cnocofHOCTb B3BEIIEHHBIX YACTHI
B 3aBHCHMOCTH OT UX pa3MepoB
Pa3mep yactun, MKm IIponukawmas cnocooHOCTH
>11 [IpakTHuecku He MPOHUKAIOT
7-11 HakannuBaroTcst B HOCOBOM MOJIOCTH
4,7-7,0 [IpoHuKaroT B ropio
3,3-4,7 [IpoHuUKaIOT B Tpaxero U NepBUYHbIE OPOHXU
2,1-3,3 IIpoHuKaoT BO BTOpUYHBIE OPOHXH
1,1-2,1 HaxkamtiBarorcsi B rTy0OKO# 4acTH OpPOHXOB
0,65-1,10 [IpoHuKkaroT B OpOHXHUOJIBI
0,43-0,065 [IpoHuKaloT B aJibBE0JIBI JTETKUX
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['maBHBIE MCTOYHMKM CyMMAapHBIX aHTPOIIOTEHHBIX BBHIOPOCOB B3Be-
HICHHBIX YaCTHI AUaMeTpoM MeHee 10 MKM — aBTOAOPOKHBIN TpaHC-
mopt (10-25 %), cxxuranme TOIUIMBA Ha CTAIMOHAPHBIX YCTAaHOBKAX
(40-55 %) m TexHONOTHYECKHE MpPOIECCHl B MPOMBINUIEHHOCTH (15—
30 %).

B3BemieHHbIe YacTUIBI MOTYT 0Opa30BBIBATH CMOZ2 — CMECh JIbIMA,
TBUTH M 3arpsI3HSIONIUX BEUIECTB (COSAMHEHHUN TSKEIBIX METAIIIOB, OK-
CHJIOB CEpBI, a30Ta U yIJIepoa), KOHIEHTPUPYIOIIASCS B HUKHUX CIOSX
aTMocdepsl 1 o0pa3syomas TYMaHHYIO 3aBecy. B 3aBHCHMOCTH OT Oco-
OeHHOCTe! KIMMAaTHYECKUX YCIOBHUU pa3lM4aoT JBa THUIA CMOTa: JIOH-
JMOHCKHUH U JOC-aHIKEIECCKUIMA.

JloHnoHCKMH (3UMHHUI) CMOT — COYETaHHE a3000Pa3HBIX TOJJIFOTAH-
TOB (B OCHOBHOM CEPHHCTOTO aHTHJIPHJA), TIBUIEBBIX YaCTHI] M Kareib
TyMaHa, 00pa3yroIuXcsl B KPYITHBIX MPOMBIIIJICHHBIX [IEHTPax MPH OT-
CYTCTBMH BETpa U TEMIEPAaTypPHON! HHBEPCHU.

Jloc-anmkenecckuii (JIeTHUH, (POTOXMMHUYECKUN) CMOT TIPECTaBIISIET
€000l BTOpUYHOE, KYMYJIITUBHOE 3arpsi3HEHHE BO3/yXa, BO3HUKAOIIEE
B pe3yJbTaTe Pa3okKEHUS 3arpA3HAIOLINX BEIIECTB COTHEUHBIMHM JIyda-
Mmu. Ilpu oTcyTcTBHM BEeTpa M TeMIepaTypHOW MHBEPCUH, MO eHCTBU-
€M COJTHEYHOH pajuali O0pa3yroTCs JIOMOJHUTEIbHBIE BBICOKOTOK-
CHYHBIE 3arpsi3HUTENIN — (POTOOKCHAAHTHI, COCTOSIIINE U3 030HA, Opra-
HUYECKUX NEPOKCHUAOB U JPYTUX BEILECTB.

3arps3HeHHe aTMOc(epbl OKCHIaMH a30Ta, CEPbl M JIETYYHMH Opra-
HUYECKUMH COCJIMHEHHUSMH SBISCTCS HCTOYHUKOM OOpa3OBaHMS Ku-
CIOMHBIX 00dicOell, YAaIsieMbIX U3 aTMocdepsl ¢ ocaakamu. M3 Bcero
KOJINYECTBA KHUCIIOT, BHIMAJAOUINX Ha Tepputoputo Llentpansaoii EB-
POTIBL, B cpeqHeM 2/3 MPUXOAUTCS Ha CEpHYIO M 1/3 Ha a30THYIO KHCIIO-
Ty.

B oOmem Buze xapaktep ACHCTBHS XUMHUYECKUX 3arpsi3HUTENICH aT-
Moc(hepHOTo BO3AyXa Ha OPraHU3M YeJIOBEKa 10 BPEMEHHU BO3/ICHCTBHS
u opme nposiBrieHus 3ddekra kraccuPUIMPYIOT HA OCTPOE, XPOHUUE-
CKO€ ACHCTBHE U OTHAIEHHBIE MEAULIUHCKHUE TIOCIICACTBHSL.

XapakTepHble TPU3HAKH OCTPOTO JEHCTBHUS — BHICOKMH YPOBEHb 00-
palaeMocTy 32 MEJUIIMHCKOW TIOMOIIBIO IO MOBOAY PE3KOTO YXYy/IIIe-
HUSI COCTOSIHUSI 370POBBsI, M30BITOYHASI CMEPTHOCTh CPEAM HACEJICHUS,
OrPaHUYEHHOCTb BO BPEMEHHM BO3HMKHOBEHMS yKa3aHHBIX siBICHHN (3—
10 mueit). Octpoe neficTBre aTMOC(HEPHBIX MOJUIIOTAHTOB MPOBOIUPY-
eTCs Pe3KUM M3MEHEHHEM IOTOJHbIX YCIOBUI Ha KOHKPETHOH TeppUTO-
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puH, a TaKKe aBapUsIMU Ha MPOMBILUICHHBIX MPEANPUATUSAX WIH OYUCT-
HBIX COOPYKEHUSAX.

XpOHUYECKOE JEHUCTBUE 3arps3HUTENIcH aTMOCc(epHOro Bo3ayxa Ha
37I0pOBbE HACEJICHHS] — OCHOBHOW BUJI X HEraTUBHOIO BIUAHUS. Boije-
JSIOT XPOHUYECKOE CHelr(uuecKkoe ASWCTBUE, KOTJla KOHKPETHBIN 3a-
IPS3HUTENh UTPAET POITb STHOJIOTUIECKOro (pakTopa B pa3BUTHH 3a00-
neBaHus (paka JETKUX, alJIepro3oB, OPOHXHAJIBHON acTMBI M [Ip.), H
XpOHHYECKOoe Hecrenupuieckoe (MPOBOIUPYIONINE) AeCTBHE, B pea-
JU3aIUH KOTOPOrO YYacCTBYIOT BELIECTBA, OTHOCSIIHUECS K PA3INIHBIM
XUMHAYECKUM KJlaccaM M He 00JaJlaioline BBIpaKEHHBIM crenuduye-
CcKUM 3P HEKTOM.

K otman€unpivM MenmumuHCKUM 3¢ pexTaM OTHOCSAT T€HOTOKCHYECKOE,
KaHLIEPOT'€HHOE, TePaTOreHHOe, IMOPHOTOKCHYECKOE, UMMYHOTOKCHYE-
CKO€, SHJOKPHUHOTOKCHYECKOE JIeMCTBUE U TIp.

Juis Toro 4TOOBI 3aIIMTUTH HACEIEHHE OT HEeOJIarompusiTHOIO BO3-
JEWCTBUS BBIOPOCOB XUMHUYECKHX BEIIECTB M BIUSIHUS JPYTUX BPEITHBIX
(haKkTOpPOB OMACHBIX MPOMBIIUICHHBIX 00BEKTOB, OPTraHU3YIOT CaHUTAP-
HO-3alUTHBIC 30HBI, B MpEIENax KOTOPBIX 3aIpellacTcs pa3MellcHUe
KOJUICKTUBHBIX WIJIM WHJUBUIYAIbHBIX JAYHBIX U CaJ0BO-OTOPOJIHBIX
Y4acTKOB, MPEATIPUATHIA MO MTPOU3BOCTBY JIEKAPCTBEHHBIX MIPETapaToB,
MHUIIEBON IPOMBIIIJIEHHOCTH.

[TomumMo 3arpsi3HEHUST aTMOC(EPHOTO BO3AYyXa Ha 3I0POBBE UYEIIOBE-
Ka HEraTUBHOE BJIMSIHME OKa3bIBaeT 3arps3HEHHE BO3/AyXa JKHMIIBIX I10-
MelleHnid. B HUX OCHOBHBIMH MCTOYHHMKAMH 3arpsS3HEHUS SBISIOTCS
B3BEIIICHHBIC YaCTHUIIBI (aTMOC(hepHBIH BO3IyX, KAMHHBI, 000TpEeBaTENH,
VTOJIBHBIE U JIPOBSHBIC TIeUd, TaOauyHBIA JIbIM), OKUCH a30Ta yriiepoja
(TazoBble TUTUTHI, 00OTpeBaTeNy, aTMOC(EpHBI BO3YX), JETy4le opra-
HUYECKHE COSAMHEHUs (TTOJTMMEPHBIE CTPOUTENEHBIE H OTACIIOYHBIC Ma-
TepHaibl, MEOENb, KOBPOBBIC TIOKPBITHS, CPEJICTBA 110 YXOAY 32 JIOMOM,
Taba4YHbIA JIBIM, CPEICTBa JIMYHOW TMTHEHBI, TOpsYas XJIOPHUPOBaHHAS
BO/Ia), CTPOUTENbHBIE MOJMMEPHbIE MaTepUajbl B aIMUHUCTPATUBHBIX
MOMEIICHUSIX.

IIpucyrcTBUE B BO3AYXE >KWIBIX ITOMELICHUM, a TaKKE B JOMAIIHEH
ObUTH OOJIBIIOT0 KOJMYECTBa MUKPOKIICIEH, IIECHEBBIX TPHOOB U HX
CIIOp, IIEPCTH JTOMAIIHMX >KMBOTHBIX, CYIIECTBEHHO IOBBIIIAET PHUCK
(hopMupoBaHuUs aleprudecKkux 3a00eBaHui.

XuMuYeckasi Harpy3ka OT 3KOJIOTHYECKH BPEIHBIX BEIIECTB, MpH-
CYTCTBYIOIIMX B BO3IyXe MoMmemneHu, coctasiser: S0-70 % (y mereit),
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70-80 % (y paboTtarouux B3pocibix) u 90 % (y meHCHOHEepoB) OT 00-
el XUMUUYECKOH Harpy3KH Cpesibl OOUTaHUSL.

Kommekc ¢pakTopoB, 00yCIOBICHHBIX BBICOKOW 3arps3HEHHOCTHIO
BO3/IyXa MOMEIICHUH W CBS3aHHBIX C 3TUM HU3MEHEHHEM 3JI0POBbsI T10-
JTy4YWI1 Ha3BaHUE «CHHAPOM OOJBHBIX 31aHMi». Ero nmposBieHus Hecre-
IUQUUHBL: pa3ipakKeHUE KOXKH, CIM3UCTHIX I1a3 H HOCa, TOJIOBHAsI 00JIb
Y TOJIOBOKPYKEHHE, CIT1a00CTh, TOUTHOTA. ITOT CHHIPOM MOXKET (popMu-
pOBATHCS M MPOSBIATHCA NPU HaxoxaeHHU B 30 % HOBBIX M PEKOHCT-
PYHPOBAHHBIX 3[aHUI.

OcHogHble UCMOYHUKU U 8UObl 3AZPA3HEHUA NOYE. 3arps3HEHHE
MOYBBI CBSA3aHO C XMMHYECKUM 3arps3HeHneM atMocdepsl 1 BoA. B Heé
MOMAJAl0T TBEPABIE M KHUJKHE MPOMBIIIJIEHHBIE, CEbCKOX03AHCTBEH-
Hble U OBITOBBIE OTXOABl. OCHOBHOE MOCTYIUIGHUE XUMHYECKHX Be-
LIECTB U3 MOYBBI B OPraHU3M YEJIOBEKa MPOUCXOANUT MO SKOJIOTHUECKUM
MyTSIM MHTPAllMU: TIO0YBA — PACTEHUS — YENIOBEK; IM0YBa — PACTEHHS —
JKUBOTHBIE — YEIIOBEK; IT0YBa — BOJIa — YEJIOBEK; TI04YBa — aTMOCQEPHBIH
BO3/1yX — YEJIOBEK.

OmnacHoCTh 3arps3HEHUs MOYB Kak (aKTOp pHCKa AJsl 310pOBbs Ha-
CeJIeHHsI OmpeAeNsieTcs B MepBy0 odepenb € (yHKIMOHANBHBIM HC-
nojb3oBaHueM. Hampumep, A MOUB CENBCKOXO3SIMCTBEHHOTO Ha3Ha-
YeHUs1 HauOOJIBIIYIO OMIACHOCTH MPEACTABIISIOT MIEPEXO0/] 3arPA3HAIOINX
BEIIECTB B BBIPAILIMBAEMbIE KYJIbTYPhI U MOCTYIUICHNE 3arpsi3HUTENEH B
MECTHBIC ICTOYHHKH MTUTHEBOTO BOJIOCHAOKEHUSI.

VCTOYHMKOM aHTPONOI€HHOIO 3arpsi3HEHHs MOYB CIIy>KaT pa3iny-
Hble O0OBEKTHI MPOU3BOJCTBEHHON M OBITOBOW NESATEIBHOCTH YEJIOBEKa
(cM. Tabm. 1.4).

B cpennem no Poccun 10 17 % npoO 1moyB HE COOTBETCTBYIOT I'-
THEHUYECKUM TPeOOBaHMSAM MO MHUKPOOHOJIOTMYECKUM IOKa3aTelsiM, a
20 % wuccnenoBaHHBIX O00pa3loOB TOYB HE OTBEYAIOT CAHUTApHO-
TUTHCHUYECKMM HOpMaTHBaM; U3 HHUX B 3 % mpo0 oTMmedaercs: MOBbI-
HICHHOE COAEpKaHUE MECTULMIOB, B 16 % — TsKENBIX MeTaioB. 3a-
IpsI3HEHHE TIOYBHI TUOKCHHAMH 3a(UKCHPOBAHO B ropojax, Ijie pa3Me-
HIAIOTCS MPEANPUATHS XJIOPHOU MPOMBIIIIIEHHOCTH. OJJHON U3 TIIaBHBIX
9KOJIOTHYECKHX MpobseM Poccuu, CBSI3aHHBIX € 3arpsS3HEHUEM II0YB,
SBJISIETCS 3arpsi3HEHUE HEPTHIO U HeTEIPOAYKTaMH.

3arpsi3HEeHHE MOYB THKENBIMU METalIaMU IPOUCXOIUT 32 CUET BBI-
najeHus ux u3 aTMocdeps! (B BuAe TBEPABIX M KHUIKUX OCAIKOB), BbI-
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Opoca W3 OTBajJOB PYAHWKOB WIW METALUTyPIHYECKUX NPEIIPUSTHI
BOJAHBIMHM WJIM BO3IYIIHBIMU MOTOKAMHU, BHECEHHUS! BBICOKHUX N103 Opra-
HUYECKHX, MUHEPAIBbHBIX YIOOPECHUI M MECTULUIOB, COACPIKAIIMX TH-
JKEJIbIE METaJUIbL.

3arpsi3HEHUE MOYBHI TSHKENBIMU METAIJIaMU B MEPBYIO Ouepelb CKa-
3BIBAETCS Ha 3/IOPOBBE JAETeH, TaK KaK MHTEHCHBHOE HAKOIIJICHHE TOK-
CHYHBIX areHTOB IPOUCXOIUT eIIé B IUIAIlEHTe. DTO MPHUBOJIUT K IMOSB-
JICHUIO BPOXJIEHHBIX YPOACTB, CHIDKEHUIO HMMYHUTETA, Pa3BUTHUIO
XPOHUYECKHUX 3a00JI€BaHUN PA3IMYHBIX OPTaHOB M CHCTEM, 3aJCpPIKKE
YMCTBEHHOTO U (PU3UUECKOTO PA3BUTHSL.

[loBbIlIEHHOE WM TOHUKEHHOE COJEP)KaHHUE B MOYBE SCCEHLUATb-
HBIX MHKPOAJIEMEHTOB CTAHOBUTCS MPUUYUHOH MHUKPOIIEMEHTO30B
(uHaue — Oose3HEeW «OMOreOXUMHUUECKHUX TPOBUHIMNY). TepMuH «ouo-
reoXMMHYEecKasl MPOBUHLIUA» pa3padboTaH coBeTckuM yu€HbIM A.Il. Bu-
HOTPAJIOBBIM I O0O3HAYCHHS] MECTHOCTH, XapaKTepU3YIOIIEHCsS Io-
BBIIIICHHBIM WJIU TIOHMKEHHBIM COJIEP)KaHHEM OJTHOTO WJIM HECKOJIBKHX
XUMHUYECKUX IJIEMEHTOB B TIOYBE.

Taxk, BcrmencTBue aedunuTa celeHa B OYBE W MHUINEBBIX MPOAYKTaX
pa3BUBaETCsl IMATOJIOTHS CEPACYHON MBI, BCIEACTBHAE aeduuuTa
Woaa — HEeIOCTAaTOYHOCTh IIUTOBUAHON XKemne3bl. M30BITOK MonubaeHa
poBoIHpyeT (HPOPMUPOBAHUE IHIEMHUUECKON MOJIMOJCHOBOW MOAArpHI.
IloBbIIIEHHOE MOCTYIJIEHUE B OPraHU3M CTPOHLIMS U ypaHa MPUBOIUT K
YTHETEHHUIO CHHTE3a NPOTPOMOWHA B MEYCHU, BBITECHCHHUIO KaJIbIUS M3
KOCTHON TKaHH M Pa3BUTHIO CTPOHIIMEBOTO PaxuTa; MOBBIIIEHHOE CO-
JepKaHie MeH — K MOPaKeHUIO MEYeH! U TI0YeK, HUKeNs — 3a0oeBa-
HUSIM KO, IUHKA — [OPAKEHUIO TIOYEK.

Psin mpOMBININIEHHBIX PETHOHOB ¢ 0CO00 MHTEHCHBHBIM 3arpsi3HEHU-
eM OKpyxaroliel cpenbl (Hanpumep, YepHOOBLIbCKAS 30HA) SBISIFOTCS
30HaMU BBIPKEHHBIX TEXHOTCHHBIX MHKPOIJIEMEHTO030B. Ha Teppuro-
puun Poccun umeeTcs psig reOXMMUYECKUE POBUHIUY, C HOBBIICHHBIM
COJlep’)KaHHEM B TOYBE TSHKENBIX METAJUIOB, B YaCTHOCTH — CBHUHIIA
(Copnerit Anraii, Uykotka, [Ipumopse), prytu (Boctounoe 3abaiikansbe,
YuruHCcKas 0071.).

Tlecmuyudsr — coOupaTenbHBI TEPMHH, OXBATHIBAIOIIMNA XUMHUYE-
CKH€ COEMHEHMS Pa3IMYHOI0 CTPOEHHUs, IPUMEHAEMBbIE ISl OOpPHOBI C
BpEOHBIMU OPraHu3MaMH B CEIbCKOM XO3SIICTBE, MPOMBILIICHHOCTH,
3paBooXpaHeHuU. B oTivuue OT Apyrux NOJUTIOTAHTOB, MECTULIUIBI
BHOCSTCS YEIOBEKOM B OKPYXAIOIIYI0 Cpely YMBIIIJICHHO C IENbIo
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YHAYTOXKEHHUsSI HEKOTOpPbIe BUABI JKUBBIX OPraHW3MOB. B 3Toil cBs3H
HanboJee JKenaTeIbHOE CBOWCTBO MECTHLUAOB — M30MPATENbHOCTh UX
JIEHCTBUS B OTHOILICHHH OPraHU3MOB-MuUIIeHeH. OTHAKO CENeKTUBHOCTb
JEHCTBUS TOJABIISIONIET0 OONBINMHCTBA MECTHIIMAOB HE SBISETCS ad-
COJIIOTHOM, MO3TOMY MHOTHE BELIECTBA HPEACTABIAIOT OOJNBIIYIO WM
MEHBIIIYIO OITACHOCTH JJISl UEIOBEKA.

Crhenyer OTMETHTh, YTO IMECTHLUABI pa3padaTeiBaiuch 0e3 yu€ra
9KOJIOTHYECKUX MOCIEICTBUNA UX MpUMeHeHusl. OmacHOCTh MECTULNIOB
COCTOMT B TOM, YTO OHU PACHPOCTPAHSIOTCA AAJEKO 3a MPENEeibl TeX
arpocUCTeM, Iie OHM IpuMeHsI0Tca. OCHOBHOU PUCK, CBSA3aHHBINA C HC-
NOJb30BAaHUEM IECTUIMIOB, OOYCIOBIEH HX HAKOIUICHHEM B OKpY-
)aromeil cpene u Ouore, MepeMeICHUEM 10 MUIIEBBIM LETISIM.

ITockonbKy OpPraHM3MBbl «BpPEAUTENICH» ANANTHPYIOTCS K JIEHCTBHUIO
XUMHAYECKHX BEUIECTB, BO BCEM MHpPE MOCTOSHHO CHHTE3UPYIOTCS M
BHEZIPSIIOTCSA B NMPAaKTHKY IECATKA W COTHH HOBBIX NECTHUIMIOB, YTO,
€CTECTBEHHO, OCJIOKHSET 3KOJIOTHUECKYI0 0OCTaHOBKY.

Bonbmioit ymep0 mouBe HAHOCAT AHTPOIOrEHHBIE KHCIOTHBIE 3a-
IpsA3HEHHS, U3MEHsoUIe OypepHyt0 EMKOCTb ITOYBBI.

OnHOW M3 CYyLIECTBEHHBIX MPOOJEM, CBA3aHHBIX C 3arps3HEHHEM
MOYBBI, SBJISIOTCA OTXOABI TIPOW3BOJICTBA W TOTpebiieHus. Omxoovl
npou3eo0cmea — OCTATKU CHIPbsl, MaTEPUAIIOB, XUMHUYECKHE COCIAHHE-
HUsI, 0Opa3oBaBIIMECs MPU MPOU3BOJCTBE MPOAYKIMH H YTPATHBIIHE
MCXOJHBIC TIOTPEOUTENBLCKUE CBOMCTBA. Omx00bl nompebnenus — u3ne-
TSI ¥ MaTepHaibl, yTPaTHUBILKE CBOU MOTPEOUTEIHCKHE CBOMCTBA B pe-
3ynbTare GU3NUECKOr0 MM MOPAIEHOTO U3HOCA.

[lo arperaTHOMy COCTOSHHIO OTXOAbI KIacCU(PHULUUPYIOTCS Ha K-
Kue, TBEpAbIE U ra3oo0pa3Hble, a MO MPOUCXOKICHUIO — HA OBITOBBIC
(KOMMyHaNbHBIC), TPOMBIIIICHHBIC, CEIBCKOXO3IHCTBEHHBIC, CTPOU-
TEJbHBIE.

C TOuUKHM 3peHHsI HKOJIOTHYECKOH 0e30MacHOCTH Bce OTXO0bI 1udde-
PEHIMPYIOT Ha TOKCUYHBIE (COIepKalie TSHKENbIe METAIIBI, PaIHOaK-
TUBHBIE M30TOIBI); MOTCHIMAIBLHO-TOKCHYHBIE (CIIOCOOHBIE MPH Iepe-
paboTKe TeHepHpOBaTh TOKCHYHBIE BEILECTBA, 3arps3HAIONINE OKpY-
JKAIOMIYI0 Cpely); HETOKCHYHBIE (OMOJIOTHMYECKH WHEPTHBIC) W IIHIIe-
BbIC.

Haunbonee cepbE3HbIE 3KOIOTHYECKHE NPOOJIEMBI CBSI3aHBI C TBEP-
JIBIMHU OBITOBBIMU M PaHOAKTUBHBIMH OTXOIAMHU.
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K TBEpABIM OBITOBBIM OTXOAAM (MyCOpY) OTHOCAT CMECH BEIIECTB U
MaTepHasoB, 00pa3yIONMXCsS B Pe3yNbTaTe JKU3HEIESATENLHOCTH Hace-
JICHHsI, KOTOPbIE HEOOXOIMMO YTHJIM3MPOBATh WM YHHUYTOXKATh KaK
Oecmosie3Hble, HEXXENATeIbHBIC WIN omacHble. I1o cBoeMy cocTaBy OHHU
HEOJHOPOJHBI M BKIIOYAIOT Makymnatrypy (2-5 % u Oomee), muimieBbie
orxoasl (20—40 %), mmactmaccy (1-5 %), crexino (4—6 %), TEKCTUIBL
(4—6 %) u ip. O0BEM TBEPIBIX OBITOBBIX 0TX0/0B 10 Poccuu cocrapms-
et okono 130 muH M°. KommuectBo Mycopa, 06pasyromeecss B HEKOTO-
PBIX Pa3BUTHIX CTpaHaX MHpa, HAa OyIIy HaceleHus: cocrasiser oT 200
1o 700 kr B rox.

TBEpabie OBITOBBIC OTXO/BI, CKIAIUPYEMbIe BOKPYT TOPOIOB B BUJIC
CBaJIOK, TPEJCTABIISIOT MOTEHIMAIBFHYIO OMACHOCTh JUIS 3/I0POBBS Ha-
CEJICHUS, SBIISSICh UCTOYHUKOM 3arpsi3HEHUS MOJI3EMHBIX BOJ M PacIpo-
cTpaneHus uHQekui. CycTs roj mocjie Havajga CKJIaJUpOBaHUS OT-
XOZOB Ha CBajJIKe HAYMHAETCS MHTEHCHUBHOE BBIACICHHM OMorasa, Ha
54 % coctosiero u3 Merada u Ha 46 % U3 AUOKCUAA YTIepoaa, 4To B
onpeAenEHHON Mepe 00YCIOBIMBAET UX OTHEOITACHOCTb.

OcHognble UCMOYHUKU U 6U0bl 3aZPA3HEHUA 2udpocghepovl. 1'uapo-
cdepa CIy)KUT €CTECTBEHHBIM AKKyMYJISITOPOM OOJIBIIMHCTBA 3arpss-
HSIOIIMX BEIIECTB, MOCTYMAOIIUX HEMOCPEICTBEHHO B aTMochepy Hiu
autocdepy. DTO CBA3aHO ¢ HATMYUEM ITI00aNIbHOTr0 UKIAa KPyroBOpoTa
BOJIbl B IPUPOJE U CIIOCOOHOCTBIO BOJIBI PACTBOPATH I'a3bl U MUHEPAIIb-
HBIE COJIM, CMBIBAaTh C CyIIH TBEpJbIe yacTHIbl. Kpome Toro, Bona, B
CHJIy CBOETO IIMPOKOTO MUCIOIb30BAHUA B POMBIIIEHHOCTH, CETECKOM
XO34HCTBE U OBITY, IOMHMO HENOCPEICTBEHHOI'O E€CTECTBEHHOIrO 3a-
IPSA3HEHUST MHUKPO3JIEMEHTaMH W MHMKPOOPraHW3MaMH, IMOJBEPKEHa U
AHTPOIIOTEHHOMY 3arpsi3HEHHI0. MUKpPOOHOE M XMMHYECKOe 3arpsizHe-
HHE MUTHEBOM BOABI SBISETCS NPUYMHONW BO3HMKHOBEHHUS Pa3IHMYHBIX
MH(EKIMOHHO-TIapa3uTapHbIX (Xonepa, OpromHON TH(, AM3EHTEpHs,
BHPYCHBIN TeNaTuT) 3a001eBaHM.

Haubonee cymiecTBeHHbIE MEITUKO-3KOJIOTHYECKHE TPOOIIEMBI, CBS-
3aHHBIE C 3arpsI3HEHHEM BOJHOW Cpejibl, — 3BTPOHKALHs, 3aKUCIICHNE,
3arpsi3HEHHE TOKCUYHBIMU XMMUKaTaMH.

Dsempogukayus — HaKOIUICHNE B BOJAX OMOTEHHBIX JJIEMEHTOB I0]
BO3/I€HCTBHEM aHTPOIIOI€HHBIX WIIN PUPOIHBIX (PaKTOPOB.

OCHOBHBIE WCTOYHHKHM 3arpsi3HEHHS BOIHOM Cpeabl OMOTEHHBIMU
BEIICCTBAMU — CMBIBBI a30THBIX U (OCcOpHBIX ynoOpeHHid ¢ moiei,

37



NPUBOISIINE K Pa3BUTHIO LIBETCHHS BOJBI, IOSBICHUIO aHadPOOHBIX
30H, HapyLICHUIO CTPYKTYpbl OMOILICHO30B M HCUE3HOBEHHIO MHOTHUX
BHJIOB THAPOOHOHTOB.

[Ipu nBeTeHMH cHHE-3€IEHBIX BOJOPOCICH ITMAaHOOAKTEpUN B Tpe-
CHOBOJHBIX BOIOEMaX 00Pa3yrOTCS TOKCUHBI (TOKCHYHbIE MTOJUIETITHIBI
1 OeJIKM TIPUPOJTHOTO MPOUCXOXKAEHHsI). TOKCHHBI CHHE-3eJIEHBIX BOJO-
pociel sIBISOTCS NpUIrHON ragckoii 00JIe3HH — SMUAEMHUH, KOTOpast
B JBajlaThie Tofbl MPOILIOr0 BEKa paclpoCTpaHUiIach Ha MOOEPEKbE
onpecHEHHOro 3anuBa bantuiickoro mops. bonesns mopaxana peiOa-
KOB, 3aHMMAaBIIIMXCSl IPOMBICIIOM B 3aJlMBE, M XapaKTepu3oBajach BHE-
3aIHO HACTYMAIOIIUMHI OCTPHIMH MBIIICYHBIMU OOJISIMH IPH MaJCHIINX
JOBIDKEHHUSIX WM MPHUKOCHOBEHHMHM K KOHEYHOCTSIM, B PE3YJbTaTe 4ero
0OJIBHBIEC TEPSUTH CHOCOOHOCTH K MEpeBIKeHHI0. B HacTosiee Bpemst
pacrpocTpaHeHUe TOKCUTEHHBIX NHAHOOAKTepui mpuoOperaeT TJIo-
OanbHBIN XapakTep.

3axucnenue (arunodukaiys) BOJOEMOB — SKOJIOTHYECKOE H3MEHE-
HUE TPUPOAHBIX BOJ, BJEKyIlee 3a COOOM OSKOIOTMYECKHI perpecc
(ymeHbLIEHHE BHJOBOTO Pa3HOOOpa3usi U YCTOHYMBOCTH K BHEIIHUM
BO3MYIIEHHSIM).

Bce xummuueckue BelecTBa, NMPHCYTCTBYIONINE B MHUTHEBOW BOJIE,
g hepeHIUPYIOT Ha TP TPYIIIHL.

K mepBoii OTHOCAT 3cceHIMANbHBIC, T.€. XU3HEHHO HEOOXOIUMBIE
aneMeHThl. OTKJIOHEHHE OT HOPMAJIBHOTO YPOBHSI MOCTYIUICHUS 3THX
BEIIECTB B OPraHU3M, MOXKET MPHUBOAUTH K Pa3BUTHIO MUKPOIJIEMEHTO-
30B, IPUYMHAMH KOTODPBIX CIIy>KaT HEJOCTaTOK, M30BITOK MM AucOa-
JIAaHC MHKPOAJIEMEHTOB, NOCTYHAIOIIMX B OpraHu3M C BOJIOW. Btopyro
IPYIITy COCTABISIOT HauboJiee OMacHbIe JUIS YeJ0OBEKa KaHIIePOTeHHbIE
BEIIECTBA, TSKEIBIE METAIbl, XJIOpOpraHudeckue coeanHeHua. K
TPETheH OTHOCAT HEPTENpPOLYKTHI, CHHTETHUYECKHE MMOBEPXHOCTHO akK-
TUBHBIC BEIIECTBA, MECTHIUAbI, HUTPATBl W JPYTHe IIUPOKO pacrpo-
CTpaHEHHBIE MMOJLTFOTAHTHI.

Hegmv n negpmenpooyxmul ABISIIOTCA Hanbojee pacHpoCTpaHEH-
HBIMHU TIOJUTIOTAHTAMHU, 3arpsi3HSIONUMH TPUPOJIHYIO cpeay. Ha moito
HEQTSHBIX pa3auBOB mpuxoauTcs 10 30 % oOriero 3arps3HeHHs THIPO-
coeprl. Heprenpoaykrel momagaioT B ruapochepy Hnpu TPaHCHOPTHU-
poBke M n00bIYe Ha menbde. [Ipu momaganun HedTH B MOpe Ha TO-
BEPXHOCTH BOJbI 00pa3yeTcst TUIEHKA, B KOTOPOW aKKyMYJIHPYIOTCSI HO-
HBI TSDKENBIX METAJUIOB M XJIOPUPOBAHHBIE YTIIEBOAOPOIBL.
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Heds, e€ mapsl, ra3el 1 NpoIyKThI IepepabOTKH HHULIMUPYIOT y Ha-
CeJICHHUsI XPOHUYECKYIO MAaTOJOTHIO C MOJMCHHAPOMHBIMU TIPOSIBICHUS-
MU 3a00JIeBaHUs, OCOOCHHOCTH KOTOPOTO CBSI3aHBI, MPEXKIE BCETO, C
XUMHAYECKHM cocTaBoM He(Tn. Habmomaemble (DyHKIMOHANBHBIE Ha-
PYIIEHUSI CO CTOPOHBI HEPBHOM, CEpAEYHO-COCYAMCTOH, MUIIEBapU-
TEJILHOW CHUCTEM TPAKTYIOTCS WIIM KaK COCTOSIHHS MPenOONIe3HH, HIIH
KaK HeclelM(pUUECKUe peaKTHBHbIC M3MEHEHHS, TPeOYIoIIue yCHIIeH-
HOT'O BpauyeOHOr0 KOHTPOJIS.

Cunmemuueckue no8epXHOCMHO-AKMUGHbIE geujecmea (Unu oemep-
2eHmyl) — BEIECTBa, CIIOCOOHBIC aJCOPOMPOBATHCS HAa IMOBEPXHOCTH
paszena ¢a3 u, BCACACTBUE 3TOTO, IOHWKATh UX MOBEPXHOCTHYIO SHEP-
ruto. llupokoe IpUMEHEHHE 3THUX BELIECTB 00YCIIOBIEHO MX TEXHHKO-
9KOHOMHYECKOH d(PPEKTUBHOCTHIO U YCIIEXaMU COBPEMEHHOW CHHTETH-
YECKOM XUMHUHU. XapaKTepHbIM MPU3HAKOM IPUCYTCTBUS IETEPIEHTOB B
BOZE SIBJISICTCS CJIOH IEHBI, CKAIUIMBAIOIICHCS B MECTax, IIe TEUCHHUE
PEK 3a/ep>KUBAETCS MEePErOpaKMBAIOIIUMUCS YCTPONCTBAMHU (TIJIOTHUHBI,
HUTI036! U TIp.). [IprucyTcTBrE MOBEPXHOCTHO-aKTUBHBIX BEIIECTB B BOJE
o0ycioBnIMBaeT Tak Has3bIBaeMblii 3((eKT mnepepacnpeneseHus, CyTb
KOTOPOTO 3aKJII0YaeTcsl B KOHLEHTpaUWu OOJBIIOT0 KOJHYECTBO 3a-
TPSI3HSIONIMX BEIIECTB M MAaTOT€HHBIX MHKPOOpPraHu3MoB. llpum sTom
MHOTHE BEIECTBA CTAHOBATCS CYLIECTBEHHO 00Jiee TOKCUYHBIMH.

Humpamui. ConepkaHue HUTPATHBIX MOHOB B NMPHPOJHBIX BOAAX B
€CTECTBEHHBIX YCIIOBHSX CBA3aHO C BHYTPHUBOJOEMHBIMH IPOILIECCAMHU
HUTPU(PHUKAIUY aMMOHHHHBIX HOHOB B IMPHCYTCTBHH KHCIIOPOZA IO
JeicTBueM HUTpUPUUUpYOMUX OakTepuil. AHTPONOTeHHOE 3arps3He-
HHE HHUTpAaTaMH CBS3aHO C 3arps3HEHUEM NPOMBIIUICHHBIX, XO3SHCT-
BEHHO-OBITOBBIX M CEIBbCKOXO3SIMCTBEHHBIX CTOYHBIX Boj. [lonaBimiue B
OpraHu3M HUTPAThl U HUTPUTHI MPEBPAIIAIOTCS B COCAUHEHHUS, IIPETIAT-
CTBYIOIIME YTHJIM3alMU Kuciaopoaa. B pesynbrare dopmupyercs co-
CTOSTHUE KHUCJIOPOIHOTO TOIOMAHUs (TUITOKCHS).

[IpusiTo cunTaTh, YTO B MPOMBILIUIEHHO Pa3BUTHIX PErHOHAX HA JOJIO
MPOMBIIUIEHHBIX CTOYHBIX BoA mpuxoautcsa 70-80 %, mpumepno 20 %
Ha KOMMYHaJIbHBIE (XO35IHICTBEHHO-OBITOBBIE) CTOKH, OCTAIbHOE Ta/lacT
Ha JIOJIIO CENbCKOXO035ICTBEHHBIX CTOKOB.

OcHognble UCMOYHUKU U 6UObL 3AZPAZHEHUA RPOOYKMOE numa-
Hus. KceHOOMOTHKH TMOCTYNAIOT B MPOAYKTHl MHUTAaHHUS B Pe3yibTaTe:
WCIOJIb30BaHMsI TEXHOJIOTUH MOTy4EHHUs] MPOAYKTOB C TIOMOILBIO XUMH-
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YECKOIro, MUKpOOHOJIOTHYECKOTr0 CUHTE3a U T€HHOH MHXEHEPHH; LIHPO-
KOTO YNOTpeOJIeHHUs MUILIEBbIX JOOABOK; MCIOIb30BAHUS HECOOTBETCT-
BYIOIIIETO YIIAaKOBOYHOTO MaTepuia; HeCOOIOICHHUS YCIOBHM XpaHEHUS
MPOJIYKTOB.

be3oTHOCHTENFHO MPUYUHEL, B TIPOAYKTAX MUTAHUS MOTYT HaKarlIH-
BaTbCS MHUKOTOKCHHBI, COJIM TSDKENBIX METAJUIOB, KaHIIEPOT€HbI, HUTPO-
COCZIMHEHMSI, CTOMKIE OPTaHMYECKUE 3arpsI3HUTEIIH.

XVMHYECKOe CTpOeHHE M OMOJIOTHYECKash aKTUBHOCTb MUKOMOKCU-
HO6 4Ype3BbIYaiiHO pa3HooOpa3Hbl. C MPAaKTUYECKOH TOUYKH 3pEHHUs] Hau-
OONBIIMI HWHTEpPEC MPENCTABISAIOT TOKCHHBI, MPOAYIHPYEMbIE MHUKPO-
CKOITMYECKUMH TIpuOaMHu, CIIOCOOHBIC 3apakaTh IMHUIIEBBIC MPOIYKTHI
(3makoBbie 1 0000BBIC). MHOTHE W3 HUX BBI3BIBAIOT MyTareéHHOE, Tepa-
TOTE€HHOE W KaHIIEPOTE€HHOE JICHCTBUE.

Tak, B Anraiickom kpae (1980-1990 rr.) mmenu mMecto MaccoBbIe
Cllydal TOPa)XEHHS HOBOPOXICHHBIX JKEIATYXOH, HWHHIMHPOBAHHOU
yrnoTpebIeHneM B TIHUIY MYKH M KpYII, 3apaXEHHBIX, B pe3yjIbTaTe He-
NPaBUIIBHOTO XPaHEHUSI, MUKOTOKCHHOM T-2 M TSHKENBIMU METAIIaAMHU.

Bonbias yacTe MHOTHX TOKCHYHBIX BEIIECTB MOCTYNAET B OPraHU3M
YeJoBeKa BMECTE € MUILEBBIMH Npoaykramu. C MO3MLUI 3Koyoruye-
CKOM 3MUJIEMUOJIOTHH, HEOOXOIUMOCTh OLIEHKH KadecTBa W CTaH/IAPTH-
3aIlMM THIIEBBIX MPOIYKTOB HA COAEP)KAHUE B HHUX 3arps3HSIONINX Be-
MIECTB OOYCIIOBIMBAETCS TEM, YTO WX IOBBIIICHHAs KOHLEHTPAIHs B
MUILIEBBIX MPOJYKTaX MOXET OKa3blBaTh HETaTHBHOE BIMSHHUE Ha 3710-
POBbE HACEIICHHUS.

CrnenctBueM OHOJIOTMYECKOTO 3arps3HEHUs] IMUIIEBBIX MPOAYKTOB
SBISCTCS pa3BUTHE WH(EKIMOHHBIX 3a00JeBaHUil  (KEITyHZO0YHO-
KHIIeYHble WH(EKINN) U THUIIEBBIX TOKCHKOMH(ekuid. CrekTp Bo3-
MO’KHOTO TIATOT€HHOTO BO3/IEHCTBHS KCEHOOMOTHKOB, MOCTYMAIOMINX B
OpraHu3M C nuuiel, o4eHpb WupoK. OHU MOTYT HEOJIATONPHUSITHO BIUSTDH
Ha MHIIEBAPEHUE U YCBOCHHE IMUILEBBIX BEIIECTB, IOHWKATh HMMYHHO-
3alUTHBIE CHJIBI OPTaHU3Ma, YCKOPSTH MPOIECChl CTAPCHUS M HAPYIIATh
PEeNpOAYKTUBHBIE (DYHKIIHU.

B pesynbTare aHTPOMOTEHHOTO 3arps3HEHHS OKPYXKAIOIIEH Cpebl
BO3MOXKHBI CIIEYIOIINE ITOCIICICTBHS:

® I[IOJHOE pa3pylIeHUE 3KOCHCTEMBI B pe3yJIbTaTe BBIMAJCHHS Iie-

JIOCTHOW MHTaKTHOW CTPYKTYpHI (OnoToma) u e€ gpyHkuuu (O6wo-
1ieHo3a). [Ipumep: yHHUYTOKEHHE MaHTPOBBIX JIECOB B PE3YJIbTaTe
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MIPUMEHEHUS] aMEPUKAaHCKOW apMHUel TepOuIUI0B B KaUeCTBE XU-
MHYECKOTO OpYKHUs BO BreTHame;

e ryOokue m3MeHeHus Onotona. [Ipumep: 3acoieHne MPEecHOBO-
HBIX OMOTOIIOB, YXYIIIICHUE COCTOSIHUS JICCOB;

® TIOCTOSIHHOE 3arpsizHeHue ouoronos. [Ipumep: apTpodukanms pex
1 03€p B pe3y/IbTaTe MOMNaJaHus B HUX 3HAYUTEIbHBIX KOJUYCCTB
PacTBOPEHHBIX U CBSI3aHHBIX COEAMHEHUI a3oTa 1 pocdopa;

® MacCHUpOBaHHbIC 3arpsi3HeHHs. [IpuMep: 3arpsA3HEHUS BOJHBIX
OacceifHOB He()THIO MPH aBAPUITHBIX CHTYaIHSIX;

® IIIUPOKO PacIpOCTPAHUBIIECECS YMEHBIICHHE BUIOBOTO Pa3HOOO-
pasusi opranm3MoB. [Ipumep: HUCIONB30BaHHE TNECTHINAOB H
yI0OpeHHi B arpO3KOCHUCTEMAX;

® HamNpaBIEHHOE YHHUYTOXKEHUE OTACITHHBIX BHJIOB PACTCHUHN H KH-

BOTHBIX. [Ipumep: repOMIMIHBIE U WHCEKTUIUIHBIE MEpOIPUs-
THSL.

Cpenu AeicTBU MO CTaOWIM3alAN M YIIYYIICHHIO SKOJIOTHYECKON
00CTaHOBKH 0c000€ MECTO OTBOAMTCS HKOJIOTHYECKOMY MOHHUTOPHHTY,
OCHOBHBIMH 33j[ayaMH KOTOPOI'O SIBJISIFOTCS MH(OpPMaIMOHHOE o0ecrie-
YeHHE M TOJACP)KKa HPOICIyp MPUHATUS PEIICHUS B 00JIACTH MPHUPO-
JIOOXPAHHOU JEATEIBHOCTH U IKOJIOTUIECKOH 0€30MacHOCTH,

Cucrema 3KOJOTHYECKOTO MOHUTOPHHTA PEaln3yeTcss Ha HECKOJb-
KHX YPOBHSIX: JIOKQJIBHOM, PETHOHAILHOM U II100aIbHOM.

B cootBeTcTBUM C BO3JOXEHHBIMU Ha CHCTEMY (DYHKIIHSIMHU JKOJIO-
TUYECKH MOHHUTOPHWHI BKJIIOYAa€T TPH OCHOBHBIX HAIpPAaBICHUS Hes-
TEIbHOCTH:

1) mHabmromeHust 3a (paKkTOpamMu BO3JCUCTBUS U COCTOSHHEM OKpY-

JKAIOIIEH Cpebl;

2) OIIEHKY COCTOSIHHSI OKPYXKAIOIIel CpeIbl;

3) MpOTHO3 COCTOSIHUS OKPYIKAIOIIEH MPUPOIHON CPEIIbI.

1.3. dkoTtokcukonorusa. OCHOBHbIE NOHATUA U KaTeropumn

AHTpOIIOTeHHOE 3arps3HEHUE OKPYXKaloLle cpelsl — Hauboee He-
raTUBHOE TMOCTIEICTBUE PAa3BUTHA YENOBEUECKON IMUBMIM3anuu. M3yue-
HUe 3((EeKTOB XMMHUYECKUX BELIECTB Ha MOMYJSILUM OPraHU3MOB H
OMOIICHO3BI CTAJIO MPEIMETOM OTAEIBHOM HayKH — SKOJIOTHYECKON TOK-
CUKOJIOTUH (3KOTOKCHKOJIOTHH).
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DKOTOKCUKOJIOTHS SIBIIICTCS MEXIUCUUIUTMHAPHBIM HAy4YHBIM Ha-
MIPaBIIEHUEM, CBS3aHHBIM C TOKCHYECKUMH 3(P(PeKTaMH XUMHYECKUX
BCIICCTB Ha KMUBBIC OPraHMU3MBbI, IIPCUMYIICCTBCHHO Ha IMONYJJIAOHUU Op-
raHU3MOB U OMOIIEHO3bI, BXOASIINE B COCTaB 3KkocucTeM. OHa M3ydaeT
WCTOYHUKH TOCTYIUICHHSI BPEIHBIX BEIIECTB B OKPYKAMOIIYIO CPEIy, UX
pacnpocTpaHeHHe B 3TOH cpejie, ACUCTBUE Ha KUBBIC OPTaHU3MBbI.

B coBpemMeHHOM MOHMMAaHUM 4] (CHHOHUM TOKCHKAHT) — 3TO XUMHU-
YECKOE BEIIECTBO, CIIOCOOHOE B OIPENIEIICHHOM KOIUYECTBE U OIpeJie-
NEHHBIX YCIOBUAX Cpebl OOMTAHUS OKa3bIBATh MOBPEXKIAIOIIEE JIeCT-
BUC Ha )KMBBIC OPraHMU3MBbI BIUIOTH 0 UX FI/I6€HI/I.

Ipu aelicTBrM HAa OMOJOTHYECKUE CHCTEMbl HEMEXaHHUYECKUM MyTEM
TOKCHYHOCTh XapaKTepU3yeT CBOWCTBO XMMHUYECKUX COCTUHCHUI BBI-
3bIBATh UX IMOBPCKIACHUEC WUIIN FI/I6CHB, a NIPUMEHUTECIIBHO K OPraHu3sMy
YCJIOBCKAa — BBI3BIBATHL HAPYLICHHA O6MeHa BCIICCTB U (1)I/I3I/IOJIOFI/I‘IC-
CKUX (PYHKIWH, BEIyIIHE K Pa3BUTHIO 3a00JIEBaHUS U THOCIH.

3KOJ’IOFI/I‘ICCK3$I TOKCHKOJIOTHA OHCHHMBACT IMOTCHLUAJIBHYIO OIlac-
HOCTb KOHTAaKTa HOHYJ'IHHI/Iﬁ JKMBBIX OpraHU3MOB C KCGHO6I/IOTI/IKaMI/I
WIN 3CCEHIMATBHBIMU BEIECTBAMH, MOCTYMAIOINIMMU B H30BITOUHBIX
KOJIMYECTBAX, U OOOCHOBBIBACT MEPOIPUSATHS, HAMPABICHHBIC HA TIpe-
AYHOPEKACHNUEC NN MAKCUMAJIBHOC CHMKCHHUEC HETaTUBHBIX HOCJ'ICI[CTBI/Iﬁ
TaKOro B3aUMOJICHCTRUSL.

IIpenqMeToM SKONOTHYECKON TOKCHKOJOTHUH SIBIISIOTCS OHONOTHYE-
CKHUE CHUCTEMbl HAaJOPraHU3MCHHOI'O YPOBHSA B YCIOBHAX XUMHUYECKOH
Harpy3km €CTECCTBCHHOI'O U aHTPOIIOI'CHHOT'O IIPOUCXOXKICHUA.

Oco0eHHOCTh SKOTOKCHKOJIOTHH — MCCIIEIOBAHUE TTOBEIEHUS TOKCH-
KaHTOB B OTJ/ICIbHBIX KOMIIOHEHTaX OMOTHI, UX (UKCAIUU, NECTPYKIUH
B MPUPOIHBIX CHCTEMaX M, CJICA0BATEIIbHO, OLICHKA YPOBHEH MOCTYILIE-
HUSI B JKHBbIe opraHu3mbl. [lociemHee o0CTOSTENBCTBO 0CO00 BaXKHO,
MOCKOJIBKY YCIIOBHUS CYIIIECTBOBAHUS U (DYHKIIMOHUPOBAHUS TIPUPOTHBIX
NOMYJSIUKA U OMOLIEHO30B MOTYT BBICTYNAaTh B KadecTBe MOJM(HUIN-
pyromiero ¢akropa, YCHIMBAIOUIETO WX OCIA0JISIOIIEr0 MPSIMOE TOK-
CHYECKOE BIHSHHUE.

OCHOBHBIG HarpaBJICHUSA 3KOTOKCHUKOJIOTHU — I/I}Z[GHTI/I(i)I/IKa]_[I/ISI 3a-
IPSI3HSIONIMX BEIIECTB B OKOCUCTEME, 3ydeHue 3 (HEKTOB BO3ACHCTBHS
MOJUTIOTAHTOB HA BHJIOBOM M TOMYJISIIIMOHHOM YPOBHSX, UCCIIE/IOBAHUEC
MUTPALUHU MOJUTIOTAHTOB B 3KOCHCTEME, M3YUYCHHE KOMOWHHPOBAHHBIX
3¢ ()eKToB BO3ICHCTBHUS MOJUTFOTAHTOB HA OKPYXKAIOIIYI CPeAy U pas-
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paboTka MepoIpUsATHA, HAPABICHHBIX Ha yIyYIIEHUE COCTOSHUSI OHO-
cepsl ¥ 310pOBbs HACETICHUSL.

DKOTOKCHYHOCTh KaK CIIOCOOHOCTH OMpeeIEHHOr0 KCeHOOMOTHYE-
CKOTO Tpoduiisi cpenbl OOUTaHUS BBI3BIBATH HEOJIATONPUSITHBIC Y QeK-
TBl B COOTBETCTBYIOLIEM OHOLIEHO3€ SBISIETCS OCHOBHBIM IOHSTHEM
9KOTOKCHKOJIOTHH.

Y4uThIBasi TO, YTO TEPMUH «IKOTOKCHUKOJIOTHS» HCIIONB3YeTCs Tpe-
MMYILIECTBEHHO JUIsl 0003HAYCHUSI CYMMBI 3HaHUM, Kacaromuxcs s Qex-
TOB XMMHYECKUX COEAMHEHUH HA SKOCHCTEMBI, B TIOCJICAHUE JeCATHIIC-
TUS B paMKaxX JKOTOKCHKOJIOTHH, B KayecTBE CaMOCTOSITENLHOTO Ha-
NpaBJCHUs, NPOUCXOAUT (OPMHUPOBAHME NUCLUMIUIMHBI, MOIY4HBLICH
Ha3BaHUE MOKCUKOA02US OKpydicaroueli cpedsl (environmental toxicol-
0gy), UCCIeNYIONIEeH MEXaHN3Mbl Pa3BUTHsI U MIPOSIBICHUS BO3/ICHCTBUS
TOKCHKAaHTOB OKPYIKAOIIEH Cpe/Ibl Ha YeIOBeKa.

OKOTOKCUKOJIOTHSI ¥ TOKCHUKOJIOTHSI OKPYXKAaoLle cpenbl onepupy-
IOT YK€ YCTOSIBIIMMUCS KaTeTOPUSIMHU U MOHSTHAMHU KJIaCCUYECKOU TOK-
CHKOJIOTHH M TPUMEHSIOT, KaK MPaBHJIO, €€ TPaIUIMOHHYIO JKCIEepH-
MEHTAIbHYI0, KIMHUYECKYI0 M SIMUAEMHOJIOTMYECKYI0 METOIOJIOTHIO.
Taxoke UCroab3yeTcsl HOHATHUHBIA U METOIOJIOTHYECKHUM amnmapar 3Ko-
JIOTHH, WCCIEYIONIel B3aMMOOTHOIIICHUST MEXK/Ty KUBBIMU OpraHu3Ma-
MH U Cpeioil uX OOUTaHUsL.

[Ipu 3K0J0ro-TOKCHKOIOTMYECKOH OLIEHKE TEX MM WHBIX XHMHYe-
CKUX COCJMHEHHWH YYHUTHIBAIOT OILIEHKY OMACHOCTH 3arps3HEHHS WUMH
9KOCHCTEMBI U BO3MOXXHOCTh H3MEHEHHSI KCEHOOMOTHIECKOTO TPOduIIst
OKpY’KaloIleH Cpelpl, BCICACTBUE U30BITOYHOIO HAKOIUICHHUS B HEH of-
HOT'O MJTM HECKOJIbKUX 3KOMOJUTIOTAHTOB.

OKOIOJLTIOTAHT, HAKOIUBIIMICA B OKpPY’KaIOLIeH cpelie B KOIMYECT-
BE, I0CTaTOYHOM JUI HHULUAIMK TOKCHYECKOTO0 Mpolecca B OMOIIEHO3€e
(Ha F000M ypOBHE OpTaHW3aIlMU KUBOW MAaTE€PHH), MOXKET OBITH 000-
3HaYeH KaK DKOTOKCHKAHT. TOKCHYECKOe JeHCTBHE 3KOTOKCHKAHTOB,
pETUCTPUpYEMOE Ha YPOBHE IMOMYJISIIHI U OMOTeOLIEHO30B, MOKET OBITh
0003HaYEHO KaK SKOTOKCHUYECKOE.

[Tpu oLeHKE 3KOTOKCUYHOCTH OJHOTO BEUIECTBA B OTHOIICHUH ITPE/I-
CTaBHTEJICH TOJIBKO OJTHOTO BHJA KHMBBIX CYIIECTB, B TIOJHOH Mepe Mo-
TYT OBITh MCIOJBb30BAHBI KOJMYECTBEHHBIC XaPaKTEPUCTUKH, IPUHSITHIC
B KJIACCHYECKOM TOKCHKOJIOTHH (I03bI U KOHLIEHTPALMHY, BBI3bIBAIOLIUC
omnpeienéHHble BUABI 3()()EKTOB UX COOTHOUICHUS H T.JI.).
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KonnuecTBo BemecTBa, nomnasiiee BO BHYTPEHHUE CPEbl OpraHu3Ma
U BBI3BaBIICE TOKCHYECKUH 3()(EKT, Ha3BIBACTCS MOKCUUECKOU 00301
D, xotopast BbIpaxkaeTcd B €IMHHUIIAX MacChl TOKCHKAaHTa Ha €IUHHILY
Macchl opranu3ma (MI/Kr).

KonmuecTBo BemecTBa, Haxojsmieecs B eIuHHUIE 00bEMa (Macchl)
HEKOEero 00beKTa OKpyXaroliel cpensl (BOAbI, BO3AyXa, MOYBHI), NMPHU
KOHTaKTe ¢ KOTOPBIM Pa3BUBAETCS TOKCHUYECKUH A(PPEKT, HA3bIBACTCS
moxkcuueckoti konyenmpayueti C. Tokcuyeckas KOHLUEHTpALMs BbIpa-
JKAaeTcsl B €IMHHUIIAX MAacchl TOKCHKAaHTa Ha €AWHHUIy 00BbEMa Cpenbl
(BO311yXa, BOJBI), MI/JT; I/M’, MM €IMHHILY MAcChl CPe/bl (IIOUBKI, HPO-
JTOBOJICTBHSI ), MI'/KT.

B Gonee cioxHBIX crCTeMaX SKOTOKCHYHOCTh KOJIMYECTBEHHO U3Me-
PUTh HEBO3MOXXHO. {11 €€ XapaKTEpUCTHKU HCIIONb3YIOT psJl KayecT-
BEHHBIX WJIM TOJyKOJUYECTBEHHBIX IOKa3aTelel, B OCHOBE KOTOPBIX
JeXaT TaKUe MOHSITHS, KAK «IKOTOKCHUYECKAsl OMACHOCTbY, «IKOJIOrHYe-
CKMI pUCK» U JIp.

OKomokcuueckas OnNACHOCHb XUMHUYECKHX COETUHEHMH — 3TO MO-
TEHIHANbHAS CIIOCOOHOCTH BEILECTBA BBI3BIBATH MOBPEXKICHHE OMOJIO-
THYECKHX CHCTEM MPH MONaJaHNuU B OKPYKAIOLIYIO Cpery.

McTOYHUKN TOCTYIUIEHHS TOJUIIOTAHTOB B OKPY/KAIOIIYIO Cpery
KIIACCH(QUIMPYIOT HAa €CTeCTBEHHBIE (IPUPOHBIE) M aHTPOTIOTeHHBIE. B
KaueCTBE BO3MOXHBIX IyTEH MOCTYIJICHUSI BPEIHBIX BEUIECTB B OKPY-
JKAIOIIYI0 Cpelly paccMmaTpuBaroTcs auddys3Hble HUCTOYHHMKH, HEIpe-
PBIBHOE TIOCTYIUIEHHE CO CTOYHBIMU BOJIAaMHU M JBIMOBBIMHU Ta3aMH, pa-
30BbI€ IOCTYIUICHUS IPU aBAPUSIX.

MHorouncneHHble a0HOTHYECKHE M OMOTHYECKHE IPOLECCHl B OK-
pyKaroliei cpeie HalpaBlIeHbl HAa 3JIMMHHALUIO (yIaJeHHE) DKOIOJ-
moTtaHToB. Ilo 3TOW mMpuYMHE OONBIIMHCTBO KCEHOOWOTHKOB, TIOMAB B
BO311yX, IOYBY WJIM BOJY HE BBI3bIBAIOT 3aMETHBIX U3MEHEHUN B 3KOCH-
CTeMax, TTOCKOJIbKY BpeMsl NX BO3JEMCTBHS HUYTOXXKHO Mallo. BemecTsa,
CTOHMKHE K TpoIleccaM pa3pylIeHUs U, BCIEICTBUE ATOTO, JIUTEIHHO
npedbIBaloIIMe B OKpYKaIOLIeH cpee, Kak MpaBHiIo, SIBJISIOTCS MOTEH-
[IUAIBHO ONACHBIMHU 3KOTOKCHKaHTaMu. K HMX uuciy oTHOCATCS TSDKE-
JIBI€ METaJIbl, YTIEBOJOPOBI, HEKOTOPHIE XJIOPOPTAHUYECKUE TECTH-
LUUJBL, & TAKXKE APYTHE BELIECTBA.

[TonaBnstomniee OONBITMHCTBO XMMHYECKUX COEIMHEHUWI TOJBEpra-
€TCS B OKPYXKaroIllel cpejie MPEeBpaIlieHUsIM, MPEKIE BCEro, 3a CYET (o-
ToNmM3a (pa3pylleHne XUMHUYECKUX CBS3€H 107 BIUSHHEM CBETa), THII-
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ponm3a U OKMCIEHUs. B pesynpTare XUMHUECKHX pEakIHid 3KOTOKCHU-
KaHTBl TPaHCHOPMUPYIOTCS, KaK MPaBHIIO, C 00pa30BaHUEM HETOKCHY-
HBIX BemiecTB. OHAKO B pAne CIy4aeB TOKCMYHOCTh BHOBH 00pa3yro-
IIMXCS BEIIECTB MOKET MOBHIIIAaThCA. [10100HbBIE TpeBpalleHus MoIy-
YUIIO Ha3BaHHE <JIETAILHOTO CHHTE3a.

AbGuoTHYecKoe paspylieHHe XUMHYECKHUX TOJUTIOTaHTOB IMPOUCXO-
JUT C HU3KUMH CKOPOCTSIMH. 3HAUUTEIHHO OBICTpEe JACTPaJupyIOT Kce-
HOOWOTHKH B pe3yibTare (pepMEHTATUBHBIX PEAKIIHMiA PH y4acTUn OHO-
THI (TJIaBHBIM 00pa3om Oakrtepuii U TpubdoB). [Ipomeccst 6uotpanchop-
MaIH 3KOTOKCUKAHTOB IPH 3TOM 3aBEepIIAIOTCS MX MOJHOW MHHEpau-
3anmer ¢ 00pa3oBaHMEM JBYOKHCH YTIEepoa U JPYTUX MPOCTHIX XUMH-
4yecKuX coeAuHeHni. OIHaKo, KaK U B CiIyd4ae aOMOTHYECKHX IMPEeBpa-
IICHUH, BO3MOXXHO OOpa30BaHUE MPOMEKYTOUYHBIX MPOJYKTOB OHO-
TpaHCc(hOpPMaIUK, POTEKAIOIIEH 10 TUIY PeaKIMi «JIETATFHOTO CUHTE-
3a».

Tak, mpeBpalleHHEe HEOPraHMYECKHX COCIAWHCHUH pPTYTH (QUTO-
TUTAHKTOHOM MOXET HPUBOJUTH K 00pa3oBaHHI0 0o0Jiee TOKCHYHBIX
PTYTHOPTaHMYECKUX COSAMHEHUH, B YaCTHOCTH MeTHIpTyTU. [lomobHoe
sIBIICHUE OTMeueHOo B SlmoHmn Ha Oeperax OyxTel MumHamaTto B 1950-
1960 rr., KOT/Ia MOCTYMABIIAS B 3B CO CTOYHBIMU BOJIaMH OT 3aBOJIa
M0 TPOM3BOJICTBY a30THBIX COCIMHEHHU PTYTh, TPAHCPOPMHPOBAIIACH
OMOTOW B METWIIPTYTh. B pe3ynbTare OMOAKKYMYIISIIUY B TKAHAX PHIOHL,
CIYy>)KUBLIEH MHUILEH MECTHOMY HACEJIIEHUIO, MPOU30IILIO0 MAacCOBOE OT-
paBlIieHHE METHWJIPTYThIO, 3aKOHYMBILIEECS] CMEPTHIO JUISI TPETH MOCTpa-
JIaBIuX (00JIe3HH MHHAMATA).

K mpoueccam s3nummuHaNNY, HE CBA3aHHBIM C OMOTUYECKUM H aOHO-
TUYECKUM  pa3pylICHHEM DKOMOJUIIOTAHTOB, OTHOCATCA  (PHU3HKO-
XUMHYECKHE TPOLECCHl (MCTapeHue, coponus u mp.), IpOTeKarolne B
oKpyxaromei cpene. Tak, 3a CY4ET IPOIECCOB HCTIAPSHUS JIETyYUE KO-
TOKCUKAHTHI U3 TIOYBBI U BOJIOEMOB OJIHOTO PETHOHA C IOTOKOM BO3yXa
CTIIOCOOHBI pPaccenBaThCs, MEpeMeIasich B Ipyrue perroHsl. [lonmimk-
JTUYeCKHe apoMaTHUYECKUe YTIIEBOAOPOAb! (OeH3almMpeH U eMy Mom00-
HbIE) aKTHBHO BKJIIOYAIOTCSI B OMOC(EpHBIH KPYroBOPOT BELIECTB, Iie-
pexos U3 OJHOM Cpebl B JPYTYIO C TIOTOKOM BO3/yXa 3a CUET copOLnu
Ha TIOBEPXHOCTH B3BEIICHHBIX aTMOC(EPHBIX YaCTHII.

[lepepacnpenenenro BOAHO-PACTBOPUMBIX BEIIECTB CHOCOOCTBYIOT
JOXIIN ¥ JIBIDKEHHE TPYHTOBBIX BojI. CopOIHsl BEelIeCTB Ha B3BEIICHHBIX
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YaCTHLAX B BOJE, C MOCIEAYIOIINM OCAKIACHUEM, IPUBOANT K MX JIH-
MUHAIMH U3 TOJIIM BOABI M HAKOIUIEHUIO B JOHHBIX OTJIOKEHUSAX.

OgHuM M3 MEXaHH3MOB JJIMMHUHAIMK AKOMOJUTIOTAHTOB SIBIISETCS
OMOaKKyMYJISIIIAS — TPOLIECC, OCPEJACTBOM KOTOPOTO JKUBBIC OPTaHH3-
MBIl HaKaIUIMBaIOT TOKCHKAHTHI, U3BJIEKas MX M3 aOMOTHYECKOW (hazbl
(BOJIBI, TOYBBI, BO3yXa) M MUIIH (Tpoduueckas nepeiayia).

Pesynbrarom OMOaKKyMYJISIIIMK — HETaTUBHBIE TIOCIIEJCTBUS KaK JUIs
€CaMOro OpraHu3Ma, Tak M JJIsl OPraHW3MOB, HCIOJB3YIOIIHMX JaHHBIN
OMOJIOTUYECKHUI BU B KAYECTBE MHUIIH.

CreneHb HaKOIJICHHs BEIIECTBA B OPraHHW3ME, B KOHEYHOM CUETe,
ompeJeNseTcs €ro coAep)KaHHEeM B OKpyKarolled cpezne. Bemectsa,
OBICTPO BIMMUHHUPYIOLIMECS, B LEJIOM IUIOXO HAaKaIUIMBAIOTCS B Opra-
Hu3Me. HawuOosiblieid CrioCOOHOCThIO K OMOAKKyMYJISIIHM 00JIafar0T
XKUPOPACTBOPUMBIE KCEHOOMOTHKHU, MEJIJIEGHHO METabOIN3UPYIOIIecs B
OpraHH3ME U ACTIOHHPYEMBIE JKUPOBOH TKaHbIO. Tak, HalpuMep, dyepe3
15 et nocne npumenenust repounuaos apmuein CIIIA Bo Bpemsi BOWHBI
BO BreTHame conepxaHue TUOKCHMHA B )KUPOBOM TKAaHM >KUTENEH 3apa-
JKEHHBIX pailOHOB OBIIO B 3—4 pa3a BbIIE, 4eM y kutTeneil EBpombl u
CIIA.

Crolikye 3KONOJUTIOTAHTHI IEPEeNal0TCs MOTOMCTBY C MOJIOKOM KOp-
MsIIEH MaTepy, NPU 3TOM y JeTell BO3MOXHO pPa3BUTHE IATOJOrMYE-
ckuX 3G PEKTOB, HE MPOSBISIBIIMXCS paHee y poAuTeNeH. DKOTOKCHKAaH-
TBI CIIOCOOHBI MEPEMEIAaTbCs U MO MHIIEBBIM LEMsIM OT OpPraHu3MOB-
JKEPTB K KOHCyMEHTaM (OpraHu3Mam, MOTPeOJIIONIMM T'OTOBBIE Opra-
HUYECKUE BEIIECTBA).

g mnunouiIbHEIX COEOUHEHUI 3TO IepeMelIeHHEe MOXET CO-
MIPOBOX/IAThCSI YBEIIMUEHNEM KOHIIEHTPAMM TOKCHKAaHTa B TKaHAX Ka-
JKIOTO TIOCIEAYIONIEr0 OpraHu3Ma — 3BeHa MUIIEeBOH 1ernu. IToT (heHo-
MeH Ha3bIBaeTcsi Onomaranpukanueid. Tak, s 60pbOBI ¢ IEpEHOCUH-
KOM «TOJUIAHACKOHN 00Je3HM» BA30BBIM 3a00JIOHHUKOM, OPAKArOIIEH
BSI3BI, JiepeBbs oOpabateiBasin npenaparomM JIJIT. Yacte mectunmaa mo-
najana B MOYBY, TJ€ OH aKKyMYJHPOBAJCS B TKaHH JOXAEBHIX YepBeil.
VY nepenéTHhIX APO3J0B, NOEAAIOUINX J0KAEBbIX YepPBEH, pa3BUBAIOCH
OTpaBJICHHE MECTULMJIOM: YacTh U3 HUX Norudana, y Apyrux Hapyuia-
Jach penpoaykTuBHas GyHkuus. B pesynbrate 60pn0da ¢ 3a00eBaHuEM
JEepeBLEB MpPUBENAa K MOYTH IIOJHOMY WCYE3HOBEHHUIO IEPEIETHBIX
Ipo3a0B B psae peruonos CIHIA.

46



IIpu oleHKe MOTEHIMAIBFHONW OMACHOCTH SKOTOKCHKAHTOB 0cC000e
MECTO 3aHUMAeT aHAIM3 IyTeH TOCTYIUICHHS] XMMHYECKHUX BEIIECTB B
opranu3Mm. IIpu ornpeneaeHUy NPUOPUTETHBIX MyTeH MOCTYIJICHHUS TOK-
CHUYHBIX BEIISCTB B OPraHU3M OIICHUBAIOTCS BEPOSTHOCTh HAKOTLICHHS
BEIIECTBA B OpPraHU3ME W Pa3BUTHE TOKCHYECKOTro 3¢ (dekTa mpu ToM
WJIM MHOM ITyTH TIOCTYIIJICHUH TOKCUKAHTA B OPraHU3M.

OCHOBHBIMH MYTSMH MOCTYIUICHUS 3KOTOKCUKAHTOB B OPTraHU3M SIB-
JSIOTCS. MHTAISIIMOHHBIN (BIBIXaHUE Ta30B, adPO30JIeH U TBEPMABIX Yac-
THIT), aTUMEHTAPHBIH (ITOCTYINIEHUE TOKCHYHBIX KOMITOHEHTOB BMECTE C
BOJOH W MHUIICBBIMU MPOIYKTaMH), PE30POTHUBHBIN (MPOHUKHOBEHHE
TOKCHUYHBIX COEIWHEHUI dYepe3 KOXKY W CIU3UCTHIE). AHAIU3 pHUCKa
mpenonaraeT y4€t u 60ee CI0KHBIX B3aUMOCBSI3eH MEXy 00beKTaMu
OKpPYKaroIlel Cpeabl U MyTSIMH MOCTYIUICHUS BPEIHBIX BEILIECTB B Op-
raHW3M, TTOKa3aHHbBIX B Ta0J. 1.7.

MexaHu3MBI, TTOCPECTBOM KOTOPBIX 3KOIOJUTFOTAHTH MOTYT BBI3HI-
BaTh HEOJIArONMpUsITHBIC APPEKThI B OMOreoleH03aX, MHOTOUHCIICHHBI U
B KaXKJIOM KOHKPETHOM CJIydae YHHUKaJbHBI. BBIICIAIOT mpsMoe, Oro-
CPEIOBAaHHOE W CMEIIaHHOE TOKCUYECKOE JIEHCTBIE SKOTOKCHKAHTOB.

[IpsiMoli MexaHM3M TOKCHYECKOTO JEHCTBHSI — 3TO HEMOCPEICTBEH-
HOE MOPaXEHUE OPraHW3MOB OINPEAEIEHHON MOMYJISIUNA WIA HECKOJIb-
KHUX TOMyJsanui (OMOIeH03a) SKOTOKCHKAHTAMH JaHHOTO KCEHOOMOTH-
yeckoro npodwis cpeapl. [lpuMepoM BemiecTB ¢ MOJAOOHBIM MEXaHU3-
MOM JIEMCTBUA Ha YE€JIOBEKA SIBJIAETCS KaAMUW — METaJUl, KOTOPBIM Ha-
KaIlJIMBACTCS B OpPraHu3Me Jake IpU MHUHUMAJIBHOM €ro COACpPKaHUU B
OKpYKaroIlel cpeie U MpH JOCTHKEHUH KPUTUYECKOH KOHIICHTPAIlUU
WHUIIMAPYET TOKCHYECKHUH TPOIECC, NPOSBISIFOIIUNACS TOpaKeHUEM
JBIXaTENLHON CUCTEMEI, ITOYEK U T.J.

OnocpeloBaHHbBIM MEXaHU3M TOKCHYECKOrO ACHCTBUE — AEUCTBHE
KCeHOOMOTHYeCKOr0 mpoduiast Ha OWOTHYECKHe WM aOuOTHYECKUE
3JIEMEHTBI CPe/ibl OOMTAHUS IOIMYJIALUH, B PE3yJIbTaTe KOTOPOTO YCJIO-
BUS U PECYPCHI CPEIbI IEPECTAOT ObITh ONTHUMAJIBLHBIMU IJIs €€ CYIIEeCT-
BOBaHMSL.

IIpu cMemaHHOM MeXaHU3Me JCUCTBUSA DKOTOKCHKAHTBHI CIIOCOOHBI
OKa3bIBaTh KakK NpsSIMOE, TaK W ONOCpenoBaHHOE JneiicTBue. [Ipumepom
BEIECTB, 00J1aJaloNX CMEIIaHHBIM MEXaHU3MOM JE€HCTBHS, SIBISIOTCS
B YaCTHOCTHU TepOHIIUIIBI, COAEpKAIINE B KAUECTBE IPUMECH HEOOIBIIIOE
KOJIMYECTBO JIMOKCHHA. Tak, IMIHUPOKOE HCIIOJIb30BAHUE STHX BEIIECTB
aMepUKaHCKOM apMuell Bo BbeTHaMe HaHEC]IO 3HAUYMTENBHBIN yIIepo
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PacTUTENBHOMY, )KUBOTHOMY MHUPY CTPaHbl U HEMOCPEACTBEHHO 3/10pPO-
BBIO JIFOZEH.

DopMHUPOBAHUE U PA3BUTHE PEAKIIM OMOCUCTEMBI Ha ACHCTBUE TOK-
CHKaHTa, MPHUBOJAMIMX K €€ MOBPEKICHUIO WM THOETH Ha3bIBAeTCs
TOKCHYECKHM MporeccoM. Tokcuueckue mpouecchl IudepeHunpyoT
Ha TIOPOTOBBIE U OecroporoBbie. /sl TOKCHYECKHX MPOIeccoB, Gopmu-
PYIOIIKXCS 10 TIOPOrOBOMY IPUHIUILY, TPUYMHHO-CIEICTBEHHAs CBS3b
MEXIY (aKTOM IEWCTBHUS BEIIECTBA W Pa3BUTHEM TOKCHYECKOTO IPO-
1ecca HOCUT 0€3yCIIOBHBIN XapakTep.

B kauecTBe mopora BpeAHOTo JEHCTBHUS MPUHATO CUUTATh TaKOE KO-
JIMYECTBO BEIIECTBA, MPH BO3ACHCTBUN KOTOPOTO (IIPU KOHKPETHBIX YC-
JIOBUSIX MOCTYIJICHNSI B OPTaHU3M) BO3HUKAIOT U3MEHEHMSI, BBIXOSIIUE
3a mpenesbl (U3MOJIOTHYECKUX MPHUCIOCOOUTENBHBIX PEAKIUi, HIH
CKphITas (BpeMEHHO KOMIIEHCHpOBaHHas) matojorus. [lpu neiicTBum
BEIIECTB B J03aX HIKE ONPEACIEHHBIX YPOBHEN TOKCHUECKUH MPOLIECC
HE pa3BUBACTCS; PU JOCTHKEHUHU ONPENEIEHHON 103bI IPOLIECC Pa3BH-
BAeTCs HETIPEMEHHO.

3aBUCUMOCTD «03a — 3()(PEKT» MPOCIEKHUBACTCS HA YPOBHE KaXKIO0-
ro OTIAENBHOrO OpraHW3Ma, MPH 3TOM 4eM OoJiblle 1033, TeM 3Hadu-
TeJbHEe MPOSBIEHUS TOKCHYECKOTo mporecca. K 3Toii rpymnme oTHOCAT-
Cs: MHTOKCHKAIlMM, TPaH3UTOPHBIE TOKCHUYECKHE PEAKIMH, HEKOTOPHIE
AIJIO0MOTHYECKHE COCTOSHUS (HANpuUMep, MOBBILICHHAs YyBCTBUTEIb-
HOCTb K MH(EKIINN).

JJIsl TOKCHYECKHX IMPOLECCOB, Pa3BUBAIOIINXCS 1O OECIIOPOTOBOMY
NPUHIMITY, TPUYNHHO-CIICICTBEHHBIE CBSI3U MEXIy (HakToM ACHCTBHA
BEIIECTBA U Pa3BUTHEM TOKCHUYECKOT'O MPOLECCA HOCAT BEPOSITHOCTHBII
xapaktep. BepostHocTs hopmupoBanust Tokcndeckoro 3ddekra coxpa-
HSETCS NPH IEHCTBUY HA OPTaHU3M Jake OJTHOM MOJIEKYJIBI TOKCUKAHTA.
Bwmecte ¢ TeM y OTIOENBHBIX OPraHU3MOB TOKCHYECKHI MPOLIECC MOKET
U HE Pa3BUTHCS, HECMOTPS Ha 3HAUUTEIHHOE YBEITMUYEHUE 03I BEIIECT-
Ba. Jlo30Basg 3aBUCHUMOCTh BBIPAKEHHOCTH TOBPEXIAIOIIETO IEHCTBHS,
KaK IpaBWJIO, MPOCIIEKHUBACTCS HA YPOBHE MOMYJSLHMHU — YeM OOJbLIe
71033, TeM y OoJbIleli yacTi oco0ell UCTIBITYeMOM TPYIIIBI PerucTPUpPY-
etcs a3pdexT. K TakuM TOKCHYECKHM MpoIieccaM OTHOCSTCS: HEKOTOphIE
ANIOOMOTHYECKHE COCTOSIHUS, TOKCHUECKHE TPOLECCHl (KaHILEPOreHe3,
MyTareHes u JIp.).
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Taoauna 1.7

IlyTn nmocTyn/ieHus: M 9KOTOKCHKAHTOB B OPraHH3M 4eJ10BeKa
BO B3aHMOCBSI3H ¢ 00beKTaMH cpe/bl

O0beKT cpebl 00UTAHUS

IlyTu nocrynJe-
HUA U BO3JeHCT
BHS

BO3JyX (B3BEILCH-
HBbI€ YaCTULIbI U
rasbl)

1o4Ba (MOBEPXHO-
CTHBIH ¥ KOpHEBOH
cJIoun)

IOBEPXHOCTHBIE U
IPYHTOBBIE BOJIbI

HHransiuoHHbIH

I"a3bl 1 B3BELIEHHBIE
YacCTHUILbI aTMO-
chepHOro BO3ayXa;

ra3bl U B3BCIICHHBLIC

ITouBeHHBIC WuCHa-
peHus, NpOHHUKAIO-
11Me B BO3JYyX MO-
MEIICHUS,

3arpsA3HAOIINE  Belle-
CTBa, NEPEHECEHHBIE U3
BOJIOIIPOBOIHON BOJIBI

IMOYBOM

YaCTUIBI W3 aTMO- | YaCTUIBI  TOYBHI,
cepHOro BO3yXa B | IEpEHECEHHBIE B
MOMEILECHUAX BO3IyX  IOMeIle-
Huil
Anumenrapusiii | @pykrel, osomu U | [IpoHuKHOBEHUE Bogponposonnas Boxa;
371aKH, B TKaHU KO- | IOYBEHHBIX  Yac- | PYKTHI, OBOIIM M 3I1a-
TOPBIX W3 BO3IyXa | THII, KH C 3arps3HSIONIMHI
HIEPEHECEHBI 3a- | GpyKTBI, OBOLIM H | BEUIECTBAMU OT IIOJIH-
IPSI3HAIONINE Bellle- | 3MaKh C 3arpsi3He- | Ba;
CTBa; HHEM OT TIOUBHI; MSICO, MOJIOKO, fiLa ¢
MsICO, MOJIOKO, sTHIa | Msco, MOJIOKO, | 3arpA3HAIOIIMMH BElIe-
C 3arpsA3HAOMMMU | illa ¢ 3arpss- | CTBaMHU, IEPEHECEHHBI-
BEIICCTBAMH, IIE€pe- | HAIONIMMHU BELIECT- [MU  JKUBOTHBIMM M3
HECEHHBIMM >KHUBOT- | BAMH, II€PEHECEH- | BOMBL;
HBIMH W3 BO3[yXa; |HBIMH >KHBOTHBIMH | PBI0OA M MOPCKHE IIPO-
MaTEpHHCKOE MOJIO- | U3 TIOUBHI; TYKTBI;
KO MaTEPUHCKOE  MO- | -OBEPXHOCTHBIE ~ BOJBI
JIOKO OpH  TOMAaJaHUM  TIpH
Ky[laHUM ¥ OTABIXE Ha
BOJIE;
MaTEPHHCKOE MOJIOKO
Pe3opOTuBHBILIT Koxubiit koHTaKT ¢ | KOXKHBI KOHTakT mnpu

KylaHuH,
BaHH U Aylia

HNPUHATUN

B cooTBercTBHH ¢ TpencTaBIeHHEM 00 YPOBHSAX OpraHU3alluu OHO-
JIOTHYECKUX CHCTEM B JKOJIOTHH NMPHHATO BBIACIATH pa3iesibl, OMUCHI-
BaIOIINE dKOJOrHYecKre dYPPEKTh Ha YPOBHE OpraHu3Ma, MO 1
O1oLeHO3a (COOTBETCTBEHHO AyTIKOJIOTHUIO, IEMIKOJIOTHIO U CHHAIKOJIO-
ruto). B 310l cBs3M W HeOnarompusTHBIE dKOTOKcHUYecKue 3 eKThI
g hepeHIUpYIOT TaK:
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a)

0)

aymaKomoxcuiecKue:
TOKCHYECKHH MpOoLiecC Ha KJIETOYHOM YPOBHE MPOsBIsIETCs 00pa-
TUMBIMH CTPYKTYPHO-(YHKIMOHANBHBIMU U3MEHEHUSAMHU KJIETKH,
MYTaIHsIMH, MPEKIEBPEMEHHOM I'MOEIbIO KIIETKH;
TOKCHYECKHI TPOIIECC CO CTOPOHBI OpraHa WM CHCTEMBI MPOsIB-
asieTcst YHKIMOHABHBIMU PEAKIUAME (Clla3M TOPTaHH, KPaTKo-
BpEMEHHOE MaJIcHUE apTepUaIbHOTO JaBJICHHS, YJalleHUe JbIXa-
HUS | T.J1.), 3200JI€BaHUSMH OpraHa, HEOIUTACTHYECKIMH TpoIIiec-
camu (OTyXOJIH);
TOKCHYECKHH MPOLecC HAa YPOBHE LIEIOCTHOTO OpPraHu3Ma MposiB-
TATBbCSL OOJNE3HAMU XUMHUYECKOW STHOJIOTUH (MHTOKCUKAIMHU, OT-
paBJIeHUs), TPAH3UTOPHBIMU TOKCHYECKUMH PEaKHsMu (OBICTPO
U CaMOIPOHM3BOJIFHO MPOXOMSAIIMMH COCTOSIHHSIMH, COIIPOBOX-
JIAIOIIUMHCST KPAaTKOBPEMEHHOW yTparoil JieecrnocoOHoCTH (Ha-
npuMep, pa3ipaKeHne CIM3UCTHIX a3 U AbIXaTeNbHBIX MyTel U
T.I.), aNIOOMO30M (CTOMKAMH W3MEHEHHSMH PEaKTHBHOCTH Op-
raHu3Ma Ha BO3JICHCTBHE (PU3MUYECKHX, XHMUYECKUX, OHMOIOTHYe-
CKUX (aKTOPOB OKpY’KaloIIeH cpelbl B BUJIE alIepTUi, UMMYHO-
CYIPECCHH, HTOCTUHTOKCUKAIIMOHHON aCTeHHUH, «TOKITMHUYECKUX)
($hopM maTonorUM M T.1.), ClICHUaIbHBIMUA (POPMaMU TOKCHYECKO-
ro mporecca (KaHIEpOreHe3, 3MOPUOTOKCHYHOCTh, HapylICHUE
PENPOIYKTUBHBIX (YHKIMH M T.1.), Pa3BHBAIOIIUMUCS JIUIIb Y
YaCTH TOMYJISIIMU U XapaKTePH3YIOIMMUCS HPOJODKHTETBHBIM
CKPBITBIM IIEPHUOJIOM.
0eMIKOmOoKcUudecKkue: TOKCHUECKUI MpoIrecc Ha YPOBHE MOIYJIsi-
IIUH COTIPOBOKAACTCSL:
a) pocToM 3a00JIeBaEMOCTH, CMEPTHOCTH, BPOXKIEHHBIX Ae()EKTOB
pa3BUTHS;
0) YMCHBIIICHHEM POXKTAEMOCTH, HAPYIICHUEM JeMOTpaduIecKux
XapaKTepUCTUK MOMYJSIHHA (COOTHOIICHHE BO3PACTOB, IIOJIOB
W T.JI.);
B) MaJeHHEM CpEIHEH MPOJOIDKUTEILHOCTH JXU3HH YICHOB IIO-
MYJISIINAN, THOENBIO MOIYJISINH.
CUHIKOMOKCU4ecKue, CBSI3aHHBIE C M3MEHEHUEM IOITYIISIIOHHO-
ro CHeKkTpa OMOIEHO03a, BIUIOTH O HMCYE3HOBEHHMS OTIEIBHBIX
BUJIOB U TIOSIBJICHUS HOBBIX, HE CBOMCTBEHHBIX JaHHOMY Ouolle-
HO3Y, HApyIIEHHEM MEXBHJIOBBIX B3aUMOOTHOIICHHUH.
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B 3aBuCHMMOCTH OT IPOAOIKUTENBHOCTH ACHCTBUS DKOTOKCUKAHTOB
Ha 3KOCHUCTEMY BBIJIENAIOT OCTPYIO U XPOHHUYECKYIO SKOTOKCHUYHOCTb.

OcTpast IKOTOKCUYHOCTh Pa3BUBAETCSA B PE3yibTaTe OJHOKPATHOTO
WIM TIOBTOPHOTO JIEHCTBHS TOKCHKAHTA B T€UEHHE OTPAHMYEHHOIO Iie-
pHOAa BpeMEHH (KaK MpaBHiIO, A0 HECKONBKHUX CYTOK) U SIBIISETCS CIel-
CTBHEM aBapuil W (WiM) KaracTpod, COMPOBOXKIAIOIIUXCS BBIXOJAOM B
OKPYKAIOIIYIO cpely OOJBIIOr0 KOJTUIECTBA OTHOCUTENFHO HECTOMKOTO
9KOMOJUTIOTaHTA.

IIpumepom OCTpoli 3KOTOKCHYHOCTH MOXKET CIIY>)KHTh aBapus, Mpo-
uzomenmas B 1984 r. B Uunuu Ha 3aBojie 1O MPOU3BOACTBY MECTUIIN-
JIOB, Korga B aTMocdepy nomauo 00JbIIoe KOJMYECTBO METHIIN30LHA-
HaTta. OTpaBieHUIO NOABEPrauch 0kojao 200 ThIC. YETOBEK, U3 KOTOPBIX
3 ThIC. TOTUOJH BCIIEACTBUE OCTPO PA3BUBIIETOCS OTEKA JIETKUX.

[pyroi cirydail 0CTpOi 3KOTOKCUYHOCTH UMeJl MecTo B Mpake, Ko-
raa o0pabdoTaHHOE B LEmAX OOpHObI ¢ BpenUTEISIMH METHIPTYThIO IO-
CEBHOE 3epHO CIy4ailHO Tomajia B MPOJaXKy U ObliIa MCIIONB30BaHA JUIS
BBHINIEUKH XJieba. B pesynbTare 3TOH IKOJOTHUYECKOH KaTtacTpodbl OT-
paBiieHHe ToNydrin Oosee 6,5 ThIC. YEeNOBEeK, U3 KOTOPHIX okoio 500
MOTUOII0.

XpoHnyeckasi 3KOTOKCUYHOCTh, Pa3BHUBAIOIIASCS B pe3yibTare Mpo-
JNOJDKUTENIBHOTO (MHOTAA ToAbl) ACHCTBHUSA TOKCHKAHTAa, KaK IPaBHIIO,
accouumpyeTcs ¢ cyOneTanbHBIMU 3PQeKTaMu U XapaKTepusyercs: Ha-
pYUICHUEM PENPONYKTUBHBIX (YHKIUH, UMMYHHBIMH CIIBUTaMH, JH-
JIOKPUHHOW IaTOJOrUel, MOPOKaMu pPa3BUTUS, aJUlepru3anuel u npy-
TUMH TPOSBICHUAMH OTAANEHHBIX MEAMLMHCKUX mocienctsuil. Ilpu-
MEPOM XPOHHUYECKOM 3KOTOKCHYHOCTH MOKET CIY’KUTh IIMPOKOMAc-
MTa0HOE XMMHYECKOE YHHUYTOKEHHE dKOJIOIMYECKUX CHUCTEM M 3arpss-
HEHHE MPHUPOTHOW CpeAbl NMOKCUHCOAEPKAIMMHU 3KOTOKCHKAHTaMU B
XOJIe aMEepUKaHCKO arpeccuy Bo BeeTHame.

Pe3ynbTaThl TOKCUKOMETPUYECKUX HCCIIEOBAHUN B MEIMIIMHCKOU
NPaKTUKE UCTIONB3YIOT JUIs pa3padOTKU CUCTEMbl HOPMATHBHBIX M TIpa-
BOBBIX aKTOB, O0ECICUMBAIOIINX XHMHYECKYIO0 O€30MacHOCTb Hacese-
HUSI; OLIEHKH PUCKA JCWCTBHUS KCEHOOMOTHUKOB B YCIIOBUSIX MPOU3BOJICT-
Ba, JKOJIOTUYECKUX W OBITOBBIX KOHTAKTOB C TOKCHKAHTaMHU; CPaBHU-
TEJIbHOW OLIeHKU 3()()EKTUBHOCTU CPEICTB M METOJIOB OOeCIIeUeHHs XU-
MHUYECKON 0€30II1aCHOCTH HACEJICHUSI.

Opnna 13 CIOKHEHIIUX MPAKTUYECKUX 3a7ad SKOTOKCHUKOMETPUU —
onpezeNcHre KOJUYECTBEHHBIX MapaMeTPOB, MPHU KOTOPBIX 3KOIOJIIIO-

51



TaHT TpaHCc(hOpMUpyeTCs B SKOTOKcHKAHT. [Ipu e€ pemennn HeoOXoau-
MO YYHTHIBaTh, YTO B PEAbHBIX yYCIOBHIX Ha OMOIIEHO3 JIEHCTBYET BECh
KCEHOOMOTHYECKUI MPO(UiIb Cpelbl, MOTUPUIMPYS IPU 3TOM OHOJIO-
THYECKYI0 aKTHMBHOCTh OT/ICIBHOIO MOJUIFOTaHTa. [103TOMy B pa3HBIX
pEerroHax KOJIMYECTBEHHBIE TapaMeTphl TpaHC(hOPMAIMH TIOJUTIOTAaHTa B
9KOTOKCHKAHT Pa3JInYHBbI.

OCHOBHOI MepOil 3KCMO3UIMU IKOMOJUTIOTAHOTOB SBISIETCA 1034,
XapaKTepPHU3yOIIasi TO KOJMYECTBO BEIECTBA, KOTOPOE BO3JIEHCTBYET Ha
OpraHW3M IIPH WHTAISIUHN 3arpsS3HEHHOTO MM BO3yXa, TOTJIOIICHUU
3arpsI3HEHHON UM BOJIbI WJIM THILIM, KOHTAKTE C HUM KOXH. B amepu-
KaHCKOW JTUTepaType UCIIONB3YETCsl COOTBETCTBYIONINI TEPMUH «poten-
tial dose» (TMOTeHNIMANbHASA 1033), B HEKOTOPBIX MEXIYHAPOIHBIX JIO-
KyMEHTax — «intake», a IPUMEHUTEILHO K TOKCUKOJIIOTUYECKUM JKCIIe-
pUMEHTaM Ha KUBOTHBIX — «administered dose» (Ha3HaueHHas!, BBEACH-
Has 103a).

B 3KTOKCHUKOIOTHUYECKUX HMCCIICIOBAHUIX PACCUYMTHIBAIOT TAKKE IIe-
pEHOCHMBIE JI03bI (B aMEPUKAHCKOM JuTeparype — referense dose — RfD,
B MEXIyHapOJTHBIX TOKYMeHTax — folerable intake — IT) — Takue A03Hl,
IpU JEWCTBHU KOTOPBIX HA YEJOBEUECKYHO MMOMYJSAINI0, BKIIOYAs e&
HauOoJIee YyBCTBUTEIIbHBIC TIOJTPYIINbI, HE OYKUIAACTCS PUCKA PA3BUTHS
KakuX OBl TO HU OBUIO YJIOBUMBIX BPEIHBIX 3P(PEKTOB HA MPOTSHKEHUU
BCET0 Nepro/Ia KU3HH.

OcTpasi TOKCUYHOCTh 3KOIOJUTFOTAHTOB OMPEACIIACTCS IKCIICPUMEH-
TaJIbHO Ha HECKOJbKUX BHAX JKUBBIX OPraHU3MOB, SABJISIOIIMXCS MPEI-
CTaBUTEISIMHU PA3IMYHBIX YPOBHEH TPOPHUUECKON OpraHu3aIiu B 3KOCH-
cTeMe (BOJIOPOCITH, pacTEeHUs, OECTIO3BOHOYHBIC, PHIOBI, TITHUIIBI, MIIEKO-
nuTaromue). [Ipu  3TOM  PacCYMTHIBAIOTCS 3HAYCHHUS MEIHAHHO-
3¢ exkTuBHBIX 103 (KOHIIEHTpAlMii) — KOJHYECTBO BEIIECTBA, BHI3BI-
BaloOIlee OMPEeeIEHHBIN 3P (deKT (CMEepPTEeNbHBIH, TOPOTOBEIH U 1p.) y 50
% TOMONBITHBIX O0BEKTOB, & TAKXKE APYrue MOoKa3aTed TOKCHYHOCTH,
XapaKTEPHU3YIOMINEe YaCTHUHBIN (MUHUMATIBHBIA WIIA MaKCUMAbHBIHN)
3¢ ¢exT.

3asucumocmov «003a — agppexmy («103a — OTBET») B HJcalle BbIpa-
JKaeTcsl KaK YpPaBHEHHE DPErpEeCCHH, CBs3BIBAIOIICE 103y (KOHIICHTpa-
IIUI0) TOKCHYHOTO BEIIECTBA JINOO C OXXKHUIAEMOW YacTOTOW TOTO WITU
WHOTO HApYIIEHUs 370POBbS, XapaKTepHOro it 3(PQPeKToB NeHCTBUSL
JIAaHHOT'O BEIIECTBA, JIMOO C YaCTOTOW TOCIUTAIU3AIMU 10 TOBOJIY OII-
penenéHHoOro 3a00JeBaHus, JTHOO CO CMEPTHOCTHIO M T.I1. [lomoOHOTO
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poa Moaxon K OLEHKE PUCKa XOpOoIIo pa3paboTaH Uil MHOTHX 3KOIO-
JIFOTAHTOB.

3aKOHOMEpPHOCTH «103a (KOHIIEHTpalKsa) — OTBET» Yallle BCETrO BhI-
ABJIAIOTCA B TOKCUKOJIOTMYECKUX OKCIIEPUMECHTAX. SKCTpaHOHHHI/IH ux c
IPYMIIBI )KUBOTHBIX HA YEJIOBEUECKYIO MOMYJISLHIO CBsI3aHa C OOJIBLINM
YHUCIIOM HeomnpeaenEHHOCTe. 3aKOHOMEPHOCTH «03a — OTBET», 000C-
HOBAHHBIC SNHUICMHUOJIOTMYCCKUMHA JaHHBIMU, MOT'YT ObITH OOJIEE Ha-
NEKHBIMHU, HO M OHH UMEIOT CBOM HCTOYHHKH HEONPEACICHHOCTH.

CrenuduyeckuM METOJOM 3KOTOKCHKOMETPUH SIBISETCSI METOX
OIIEHKH 3KOJIOTHUYECKOTO PHCKA KaK MPOIIeCC ONpeIeIeHUs] BEPOITHOCTH
pasBUTHSL HEONArompuATHBIX 3(PQEKTOB CO CTOPOHBI OUOTEOLEHO30B
(BKJTIOUAs] MOMYJSALMK YEJIOBEKA) B PE3YNbTaTe M3MEHEHUH pa3IMyHbIX
XapaKTepPUCTUK Cpebl. BayKHBIN 3JIeMEHT OIEHKH SKOJIOTHYECKOT'O PHC-
Ka — BBISIBJICHHUEC OITACHOCTH, CBSI3aHHOM C BO3MO>KHBIM MaCCHBHBIM BO3-
JNEHCTBUEM HAa Cpely pa3lMYHbIX XUMHUYECKHX BEILECTB (M3MEHEHHE
€CTECTBEHHOT0 KCEHOOMOTUYECKOTO MPOQUIISL CPEe/Ibl) M ONpe/IeIieHueM
BEPOATHOCTU TAKOT'O BOSI[GfICTBHH.

[loBeneHne MOIIIOTAHTOB B OKpY’Karoliel cpene o0ycIoBIeHO Joc-
TAaTOYHO CJIOXXHBIMU 3aKOHOMEPHOCTSIMH, U TOYHOE MPOTHO3MPOBAHHE
WX BIMSHUSL HA OPTaHU3M YeJIOBeKa BeCbMa 3aTpyIHHUTENBHO. B 601b-
IIMHCTBE CJIy4aeB IJIsi TOTO, YTOOBI MpecKa3aTh MOBEACHUE TOKCUKAH-
TOB, A€JAI0T YIPOIIAIOIINE IPEANOI0KEHUS.

Jlo303aBUCHMBIC PEaKIIMU OPraHU3Ma OOBIYHO OMPENENSIOTCS IKCIIe-
PUMEHTAIILHO Ha YPOBHE JIOCTATOYHO BBICOKHX JI03, & OIICHKA peallbHO-
r0 YPOBHSI 3arpsi3HEHHsI OCYIIECTBIIICTCSI METOIOM 3KcTpamoisinud. B
TO K€ BpeMsI 3HAHUE O XapaKTepe MOBEJCHUS TAKMX BEILECTB HA YPOBHE
MaJIbIX U CBCPXMAJILIX O03 YaCTO ABJIACTCA HE PE3YyJIbTaTOM HAy4YHOI'O
JOKa3aTeJIbCTBA, a CJICACTBUEM NPUHATHS TOW WIM HMHOW HAy4dHO-
TEOPETUYECKON KOHLICIIIHNH.

B 3HaunTENBHON CTENEHU TOKCUKOJIOTHS OKPYKAIOUIEN CpeJlbl OCHO-
BaHa Ha MPEAINOJI0KECHHUU O TOM, YTO TOKCUYHOCTD IMOJIJIFOTAHTOB C HU3-
KMM YPOBHEM KOHIEHTPALUH NPSMO MPONOPLHMOHATIbHA 3TOH KOHIICH-
Tpaiuu. [Ipennonaraercsi Takxke, 4TO YeM MPOJODKUTEIFHEE KOHTAKT
TOKCHKaHTa ¢ OMOJOrHYECKUM OOBEKTOM, TEM BEPOSTHEE TOKCHUECKHIA
a¢dekr.

JJist MpakTHYecKOro NpUMEHEHHS CUCTEMbI OLIEHKH pHUCKa Haubosee
4acTo HCmoyb3yloT JuHeiHsle (1.1) wimm askcnoneHnumanbHeie (1.2)
MOJIEJIN:
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R=UR-C-t; (1.1)

R=[l-exp(-UR-C-1)], (1.2)
rae R — puck BO3HUKHOBEHHS HeOJaronpusTHoro 3ddexra, onpenesse-
MBI KaK BEPOSTHOCTH BO3HHUKHOBEHHS 3TOTO 3(QeKTa MpH 3aZaHHBIX
ycnoBusix; C — peanbHasi KOHLEGHTPALMsl WM 7032 BEIIECTBA, OKAa3bl-
BAaIOIasl BO3ACHCTBHE 3a BpeMs ¢; UR — enMHMIIA pUCKa, OIpenensemMas
KaK KO3((HUIMEHT NPOMOPLHMK POCTa PUCKA B 3aBUCHMOCTH OT 3Haue-
HUSI JEMCTBYIOLIEH 1036l (KOHLEHTPALIUH).

1.4. Bonpocbl pagnaLoHHO| 3KOMOTMK.
Papgnobunonorus cpeabl oouTaHua

Paouayus — nonsitre 0600ménHOE. OHO BKITIOYAET PA3THYHbIC BUIIBI
U3JIy4YCHHU, YacTh KOTOPBIX BCTpPEYaeTCs B MPUPOJE, APYTUe Mojyya-
I0TCSl KICKYCCTBEHHBIM TyTeM. Monusupyioujee uznyueHue — Jodoe u3-
Jy4eHUe, B3aUMOCHCTBHE KOTOPOTO CO CPe/IoN MPHUBOAMT K 00pa3oBa-
HUIO 2JICKTPUUYECKHX 3apsI0B Pa3HBIX 3HAKOB.

OnHMM W3 HUCTOYHHMKOB MOHM3UPYIOUIMX HM3IYYCHHH SBISICTCS pa-
OUOHYKIUO — ATOMHOE SJIPO, CITIOCOOHOE K paJHOaKTHBHOMY pacraiy.

Buibl HOHM3HPYIOIIETO U3ITyYESHUS:

® anvbpa-uzryyenue MPENCTABISET COOOH Spa renus, KOTOPhIe HC-
MYCKAIOTCS TIPH PaJIMOAKTUBHOM DPAaCMajie JIEMEHTOB TsDKEJIee CBHHIIA
WK 00pa3yroTCs B SIIEPHBIX PEAKIUIX;

® Oema-uziyyeHue — DIEKTPOHBI WIH MO3ZUTPOHBI, 00pa3yronuecs
npu OeTta-pacnajie pa3iH4YHbIX 3JIEMEHTOB OT CaMbIX JIETKHX (HEHTPOH)
JIO CAMBIX TSDKEITBIX;

® Kocmuveckoe uziydeHue PUXOTUT Ha 3eMIII0 U3 KocMoca. B ero
COCTaB BXOJSAT MPEHMYIIECTBEHHO MPOTOHBI U siapa renus. [IpoHukas
BIIIyOb atMocgepsl, MEPBUYHOE KOCMUYECKOE H3ITyYCHHE B3anMOJCH-
CTBYET C SIIpaMU, BXOJSIIIUMHU B COCTaB aTMOC(EPBhI, 1 00pa3yeT MOTOKH
BTOPUYHBIX 4acTHUI] (ME30HBI, TAMMa-KBaHTbI, HSHTPOHBI U JIp.);

® HelmpoHbl 00pa3ylOTCsl B AACPHBIX peaklusX (B SAEpPHBIX peak-
TOpax W Ha JIPYTUX MPOMBIIUICHHBIX H UCCIIECA0BATEILCKUX YCTAaHOBKAX,
a TaKXKe MPH AACPHBIX B3PHIBAX).

e [Ipodykmul OeneHus COAEPXKATCS B PaAMOAKTUBHBIX OTXOAAX IIe-
pepabOTaHHOTO TOIUTUBA SICPHBIX PEAKTOPOB;
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® 1POMOHDI, UOHH! B OCHOBHOM ITOJTy4alOTCS HA YCKOPUTEISX;

® DJleKMpOMACHUMHOe u3ly4yeHue HUMEET pPa3jIuYHble HCTOYHUKU:
raMMa-u3Jay4eHue aTOMHBIX SIIEp U TOPMO3HOE U3ITYUEHUE YCKOPEHHBIX
ANEKTPOHOB, PAIUOBOJIHEI.

SIBiIeHNE PagoaKTUBHOCTH OBLIO OTKPHITO B 1896 T. dpaHIy3cKuM
yueHpIM A. bekkepeneM. B HacTosiee BpeMss OHO IIMPOKO HCIIONIB3Y-
€Tcs B HayKe, TEXHUKE, MEIULIMHE, IPOMBILUICHHOCTU. PafinoakTuBHbIE
DJIEMEHTBI €CTECTBEHHOI'O MPOUCXOKIECHUSA MPUCYTCTBYIOT IOBCIOAY B
OKpyXarollel 4yeioBeka cpeie. MICKyccTBEHHBIE paaMOHYKIUABI 00pa-
3YIOTCSI Ha MPOMBILUICHHBIX NPEANPUATHIX U B aTOMHOM oTpacnu. Ilo-
najas B OKPYXaroU[yl0 Cpely, OHU OKA3bIBAIOT HEraTHUBHBIE BO3ACUCT-
BUS Ha JKUBbIE OPTaHU3MBI, B U€M U 3aKJII0YAETCS UX OMAacHOCTb.

CrocoOHOCTE siJIep CaMOIPOU3BOJIEHO paclajaThCs, UCITyCcKas 4ac-
THUIBI, Ha3BIBAETCH paduoakmugHocmvio. Paduoaxmusnwlii pacnad —
CTaTUCTUYECKUH MPOLECC, U €r0 3aKOHOMEPHOCTh HAOII0aeTCs B CIIY-
yae pacrajia I0CTaTOYHO OOJIBIIOr0 KOJHYECTBa A1ep. 3aKOH pajroak-
TUBHOT'O paciiajia BeIpaxXacT y6I)IBaHI/Ie quciia paauOaKTUBHBIX SAJICP N
3a BpeMms -

— —At
N(t)=Nge™, (1.3)
rac NO — KOJIMYCCTBO PAAUOAKTUBHBIX AACP B MOMCHT BPECMCHU 1= 0 )

A — HocrosHHas pacnaja, XapaKTepu3ylolas BepOsSTHOCTh pacraja Ha
OJIMH aTOM 3a eIMHUIY BPEMEHHU.

Ilepuoo noaypacnaoa Tl/z — BpeMs, 3a KOTOpOe IMepBOHAYaIbHOE

KOJIMYECTBO PaJMOAKTUBHBIX AJEp YMEHbIIAeTcs B JBa pasa. [lepuomapt
noJTypacrazia U3MEHSIOTCS B IIMPOKOM JHAINa30He OT HECKOIBKUX MMUJI-
mucexynn g0 10'° mer.

Ilon akTHUBHOCTHIO PAAMOHYKIWAA TOHWMAETCS OTHOILIEHHE OXKH-
naeMoro uucia dN CIOHTAaHHBIX SAAEPHBIX MPEBPAIICHHUH, TPOUCX O~
I(MX 33 HHTEPBAJ BpeMeHH df, K BEJIMYMHE 3TOTO MHTEPBAJIA:

dN
A=—. 1.4
” (1.4)
Enunanneii aktuHOCTH siBsiercs Oexkepens (bk): 1 bk = 1 pacman/c,
BHECHCTeMHOI eunnneii — kiopu (Ku): 1 Ku = 3,7-10" Bk. OtHOmeHue

AKTUBHOCTU PAaAUOHYKIIMAA K Macce, 06’LéMy, momaau MCTOYHHUKA Ha-
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3bIBACTCS yIENbHOW, 00BEMHON, TOBEPXHOCTHOM aKTHBHOCTBIO Paguo-
HYKJIHJIA COOTBETCTBEHHO.

JeiicTBMe MOHU3UPYHOIIMX M3Jy4eHMil. B pe3ynprare Bo3aeicT-
BUSI MOHM3HPYIOIIETO M3MYYeHHUsS Ha OPTaHM3M YeJIOBEKa B TKaHAX MO-
TYT TPOUCXOJUTHh CIOXKHBIE (DU3MUECKUE, XUMHYECKHE W OHOJIOTHYe-
CKHE Tpoliecchl. Mepoil 3TOro pajualMOHHOTO BO3JECHCTBUS CITYKUT
noenowénnas 003a — OTHOILIEHUE CpeHeN 3Hepruu, NepeaaHHol Bele-
CTBY MOHHU3HPYIOIIUM H3ITydeHHEM B 3JIEMEHTapHOM 00BbEMe, K Macce
BellecTBa B 3TOM 00bEMe. Eauuuneld moriaoméHHON 03Bl SIBISETCS
rpeit (I'p), BuecucTemuoi equnutieit — pax (1 I'p = 100 pax).

Jnst oneHKHM OMOJOTHYECKOTO 3PQeKrTa BO3ACUCTBUS H3ITYUCHUS
MIPOU3BOJIBHOTO COCTaBa IMOTPEOOBATIOCH BBEJICHHE HOBOW XapaKTepH-
CTHKHU — SKBUBAJIEHTHOHN J03bl, YUUTHIBAIOIIEH PA3JIMYHBIE BUABI U3ITY-
YeHMsI B MHIYLIMPOBAaHUU OHosoruueckux 3 dexron. Enqunuia usmepe-
HUS SKBUBAJIICHTHON JT03BI — 3UBEPT (3B), BHECHCTEMHAS AMHULIA — 03D
(1 38 =100 63p).

B xauectBe Mephl prcKka BOBHUKHOBEHUSI OTHAIEHHBIX MOCIEACTBUN
00Jy4eHHs BCETO Tela YelIOBeKa U OTMIENBbHBIX €r0 OPraHOB U TKaHEH C
Y4ETOM WX PaJUOYyBCTBUTEIBHOCTH BBeAeHA 3 (EeKTUBHAS 1033, W3-
MepsieMas B 3UBEpTax.

OxBuBaneHTHas (3(dekTuBHasE) m03a, Kak Mepa 0XHAaeMoro 3¢-
(hekta 0OMy4eHUS NI KOHKPETHOTO OpraHW3Ma, SIBIISETCS HHIUBUIY-
anbHOU. Iy oueHku 3pdexTa nmpu 0071ydeHUN OONBIINX TPYIIT JIFOCH
WIN TeNbIX MOMYJISIIUNA HCIIONb3YeTCsl MOHSTHE KOJUIEKTHBHOM 03I,
paBHOI cyMMe WHAMBHIYalbHBIX 103. EMUHMIa KOJUIEKTUBHOM YKBUBA-
JICHTHOH JT03bI — YEIOBEKO-3UBEPT (UeI.-3B).

JJ1 OIIEHKH MOJIHOTO PaJMalliOHHOTO BO3AEUCTBUS OT JOJTOXKHUBY-
X PaTUOHYKIIHMIOB UCIIONB3YeTCSl TOHATHE OXKHIAeMOUW KOJUIEKTHB-
HOH JI03bI, KOTOpast OMpPEJENIeTcss KaK 7032 OT KaKOro-JI0O pajroak-
TUBHOT'O MCTOYHHKA 33 BCE BPEMS €TI0 CYIIECTBOBAHUS MM OIpeNeiIEH-
HBIM JIMTENBHBIA IPOMEKYTOK BPEMEHH.

Bunbl noHM3UpYOMIEro W3MTydeHs] 3HAYUTEIFHO Pa3HATCS 1O CBO-
eMy JCUCTBHIO Ha OKPYXKaroIlne OOBEKTHI. AJb(ha-U3TydeHHUE HMEECT
MaJyo JUIHHY Mpo0Oera 4acTHIl U XapaKTepu3yeTcs cIaboi MPOHHUKAIO-
e criocooHocThio. [Ipober anbda-yactur ¢ sueprueit 4 MsB B BO3-
JlyXe COCTaBIIACT 2,5 CM, a B OMOJIOTUYECKOW TKaHH JHIIL 31 MKM, TI0-
3TOMY 0-4aCTHIIBI HE MOTYT NPOHUKHYTHh CKBO3b KOJKHbIE TOKpOBBL. Ho
anp(a-u3Tydaronme HYKIAIbl MPEICTABISIOT CEePhE3HYI0 OMACHOCTH
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NP MONAaJaHWU BHYTPh OpraHU3Ma 4depe3 OpraHbl AbIXaHHUs U MHUILEBa-
PEHUs, OTKPBITHIE PAHBI U 0’KOTOBBIE TOBEPXHOCTH.

bera-uznydenue obnamaer OGoblneld MPOHUKAIOMIEH CITOCOOHOCTEIO.
[Ipober Gera-yacTull B BO3yXe MOXKET JOCTUTaTh HECKOJILKUX METPOB,
a B OMONOTMYECKON TKaHW — HECKOJBbKUX CaHTUMeTpoB. Tak, mpoOer
3IEKTPOHOB ¢ »Heprueii 4 MsB B Boznyxe cocrasiser 17,8 M, a B Ouo-
JIOTUYECKOM TKaHH — 2,6 CM.

I'amMma-n3nydenue umeer eni€ 6osiee BEICOKYIO MPOHUKAIOIIYIO CIO-
COOHOCTB, MpoOern GPOTOHOB B BO3AYXE M3MEPSIOTCS YK€ KHIOMETpa-
mu. [lox melicTBHEM ramMma-u3aydeHHsl MPOUCXOAMT OOJyYEHHE BCETO
OpraHu3Ma.

buonormueckuii 3QpQPexT oT NeHCTBHA TEIUIOBBEIX HEHTPOHOB B OC-
HOBHOM 00ycioBieH aBymst peaximsimu: H(n, v)*H u “N(n, p)*C. Oc-
HOBHOW 3(QeKT BO3IEHCTBUS HAa OMOJOTMYECKYIO TKaHb MPOUCXOJUT
oJ1 AeUCTBHEM NPOTOHOB, 00OPa3yIOLINXCS B pe3yibTaTe peakuuu (1, p)
Y TEPSIOIINX BCIO CBOKO SHEPTHUIO B MECTE POXKJICHHSI.

Jnst OBICTPBIX HEWTPOHOB pelIaroliee 3HaUeHUE MMEET paccesHue
HEHTpOHOB Ha mpoToHax. [lanpHelllee BbIAETICHUE SHEPTUU MPOHCXO-
JUT B pe3yJIbTaTe HOHU3ALUH CPEbl IPOTOHAMH OTJAauH.

JelicTBUsI M3ITy4eHUs] HA OpPraHW3M HMMEET CJEIyIoNIre OCOOEHHO-
CTH:

e BbIcOKas 3P PEeKTUBHOCTH MOTTOMEHHONW 3HEPIHH (Masble KOJIH-
YyecTBa IOTJIOMIEHHON SHEPTUM M3IYYEHUS MOTYT BBI3BATh IIIyOOKHE
OHMOJIOTMYECKHE U3MEHEHNUS B OpPraHnu3Me);

® HaJIW4YUE CKPBITOTO MPOSBICHUS JEHCTBUS MOHU3UPYIOIIETO H3-
Jy4eHus (3TOT MEePUO]] YaCTO HA3BIBAIOT MEPHOJAOM MHHMOTO 0JIaromno-
Jy4Hsl, TPOJOIKUTEIBHOCTE KOTOPOT'O COKpaIIaeTcsl mpu OONMbIINX J0-
3ax O0JydeHus);

e JICHCTBHE OT MaJbIX JI03 MOXET CYMMHPOBATHCS HMJIHM HaKarUTd-
BaThes (3 dekt Kymynsamn);

® 3JIyYeHHE BO3JEICTBYET HE TOJBKO Ha JTAHHBIM XKHBOH OpraHu3M
(comatuueckuil 3QQeKT), HO ¥ Ha €ro MOTOMCTBO (T€HETHYECKHH -
dekr);

® pazMyHBIE OpraHbl KUBOTO OpPraHW3Ma MMEIOT CBOIO YYBCTBH-
TEIBHOCTH K 00JIyUEHHIO;

® HE KaKAbI OpraHu3M B LIEJIOM OJIMHAKOBO pearupyer Ha o0iryde-
HHE, YTO NPOSABIIETCS JHWIIb NPU HEOONBIIMX TMOTJIOMEHHBIX H03aX
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(1eM MoJI0Ke YeJI0BEK, TEM BBIIIE €r0 YYBCTBUTEILHOCTD K 00ydeHHIO,
0COOCHHO BBICOKA OHA Y JieTel);

e 00Jy4YeHHE 3aBUCHUT OT YaCTOTHI: OJIHOpPa3oBoe (0cTpoe) odyye-
HUEe B OOJNBINOW J03€ BBI3bIBAET Oosiee TITyOOKHE TOCIEICTBHUS, YeM
(hpaKkIMOHNPOBAHHOE;

® paIuaIiOHHOE BO3/IEHCTBHE HA OPTaHW3M aKTHBH3HPYET 3aIlUT-
HBIE CUCTEMBI (peTapaliyn, aIanTaium).

Ilpu momagaHuu PaauOAKTHBHBIX BEIIECCTB BHYTPh OpPraHU3Ma IIO-
pakarolee JeiicTBUE OKa3bIBAIOT B OCHOBHOM anb(a-yacTUIbl, a 3aTeM
OeTa-4acTUIlBl M TaMMa-U3Iy4deHne, T.e. B 00paTHOH MMOCIIe0BaTEIhHO-
CTH T10 OTHOIIIEHHIO K BHEITHEMY OOJIYIEHHUIO.

CreneHb OMacHOCTH CYIIECTBEHHO 3aBHCUT OT CKOPOCTH BBIBEJICHHS
PaAMOaKTUBHOTO BellecTBa W3 opraHusMa. lIpomomkurenbHOe BpeMs
YAEPKUBAIOTCS B OPTaHU3ME 3JIEMEHTHI C OOJIBITUM aTOMHBIM HOMEPOM
(ToytoHMH, ypaH U Ap.). DIEMEHTHI, 00pa3yloIie B OpraHu3Me JIETKO-
PacTBOPUMBIC COJM M HAKAIUIMBACMbIC B MATKHUX TKaHAX, JOCTATOYHO
JIETKO YJANSIOTCS U3 OpraHu3Ma.

Eciu 0003Haunth 3a T mepuos OHMOJOTHYECKOIO IOJIYBBIBSACHUS
PaZMOHYKIIWA U3 OpPTraHU3Ma, TO MOKHO BBeCTH 3(pPeKTUBHBIN TIepro]
TIOJTYBBIBEJICHUS, YIUTHIBAIOIINNA PaIMOAKTUBHBIN pacma i ONoIoruie-
CKO€E BBIBEJICHHE:

= Typ - Ts , (1.5)
T, +T
12 16
KOTOPBIA OTIMYAETCS MIUPOKUM pa3sHOOOpa3reM: OT HECKOJBKHX YacOB
(**Na, *Cu) u mueit ('L, **P) no necsatkos mer (°Ra, *°Sr).

B tab6in. 1.8 mpuBenenst 3HaueHus 103 (J1so) 11 pas3auuHbIX Opra-
HU3MOB, IIpH 061yueHnu KoTopeiMu 50 % ocoOeit morudaer.

HabGmronmaeTcs cnepyromias 3aKkOHOMEPHOCTh: YeM CIIOKHEe OHOJIo-
rUYeckas OpraHu3alis, TeM HUXKe JIeTalbHOe 3HaueHue 103bl. Obpaina-
€T Ha ce0s BHMMaHWE HU3KOE 3HAYEHHE JETAILHON HO3bI TSI XBOMHBIX
JIEPEBHEB.

OTMmedeHa CTUMYJSIUS OPTaHU3MOB BHEUTHHM BO3JIEHCTBHEM Ma-
JBIX 7103, OaronpuaTHoe AercTBUE. Takoe SBJIEHHE MONY4HUIIO Ha3Ba-
HUE 2opMmesucd.

OCHOBY CHCTEMBI pagHaIlMOHHON 0€30MaCHOCTH COCTaBISIOT COBpPE-
MEHHBIC MEKIyHAPOIHbIC HAayYHbIE PEKOMEHIAIIMU, KOTOPhIC HAIEKHO
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TapaHTUPYIOT 0€30IMacHOCTh JIIO,I[eﬁ, pa6OTaIOH_II/IX C UCTOYHHUKAMHU H3-

JIYUCHHS U BCCTO HACCIICHUA.

B cootBeTcTBUU C ACHCTBYIOMUMU HopMaMu 3(h(HEeKTUBHAS 1032 IS
MepCoHaJia He JIOJDKHA MPEBBIMIATE 33 MEPUOJ TPYIAOBOU JEATEIHHOCTH
(50 mer) — 1000 m3B, a nmns HacenmeHuws 3a 70-TeTHHH TEPHOA

ku3an — 70 M3B.

st obecrnieueHust Ge30mMacHO-
CTH 4YeJOBEKa BO BCEX YCIOBHUSX
BO3JICHCTBHS HAa HEro HWOHH3U-

Taéauna 1.8

Jleraubnble 103b1 J1 /15 001ero
OCTPOro 00JIy4eHust

PYIOIIETO M3ITY4YeHUS] HCKYCCTBEH- Tum opramumion Cpoaue
HOI'0 WJIM MPUPOJHOTO IMPOUCXOK- m03b1, T'p
AcHus B Poccuu BBEICHBI HOPMBL  [Buooc Garrepmn 5000
paguaOHHON 0e30MaCHOCTH  [Tipocreiimmue 2000
HPB-99/2009. Bonopociu 1000

Hopmbr paCHpOCTpaHHIOICH Ha Husmive pacTeHus 600
CIENYIOIINe BHJIBI BO3JCHCTBHUS TIpeBeCHbIC pacTeHuA 400
MOHU3UPYIOIIETO U3IyYEeHUS Ha XBofiHbIE AepeBha 3
ICI0BCKa. Kumie4HononocTHeie 1500

® B YCIOBHAX HOPMAJbHOU HacekoMmbie 1500
SKCIUTyaTallii TEXHOI'€HHBIX MC- Yepeu 1000
TOYHHUKOB HU3JIy4YCHUS, MoITrocKu 500

e B pe3yJbTaTe paJgualliOHHON Perrriun 25
aBapuu, PrI0bI 30

® OT MPHUPOHBIX HCTOYHHKOB TTTume! 12
M3JIy4YCHHUS, MaiexonuTaromue 8

® [IpH MEAUIMHCKOM 00Iy4e- Yenosek 3,5
HUHU.

PagnoakTHBHOCTB OKpY:Kaomieil cpeabl

JXKu3Hp Ha 3emiie BO3HHKIIA M TPOJOIDKACT PA3BUBATHCS B YCIOBHAX
MOCTOSIHHOTO 00y4yeHus. Paguanunonnsiii ¢pon 3emiu (puc. 1.1) ckia-
JAbIBACTCA U3 TpéX KOMITIOHEHTOB:

1) KOCMHYECKOTO H3Ty4eHHUS;

2) M3IIy4YEeHUs] OT PACCESIHHBIX B 3€MHOW KOpe, BO3IyXe M JIPYIHX
00BEKTaxX BHEIIHEH cpe/bl MPUPOTHBIX PAIHUOHYKIH/IOB;

3) U3My4eHHS OT UCKYCCTBEHHBIX (TEXHOTE€HHBIX) PaIHOHYKIIHIOB.

OOryyeHne MCTOYHUKAMU MOHHM3UPYIOLIETO W3TyYCHHUS JENUTCS Ha
BHEIIIHEE M BHyTpeHHee. BHemmHee 00mydeHne 00yCIIOBIEHO HCTOYHH-
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KaMH, paclloIoKEHHBIMH BHE Tesla 4yenoBeka. MICTOUHMKaMU BHEIIHETO
00ydeHHsl SIBJISIOTCS. KOCMUYECKOE M3IIyYeHHE M Ha3eMHbIE WCTOYHH-
KH.

HcTouHWKH BHYTpEHHETo OOJTy4eHUs — PaJuOHYKIHUIBI, MOMaaaro-
M€ B OpraHv3M 4ejoBeka. OCHOBHYIO 4acTb OOJIY4EHHUS] OpraHHU3MBI
MOJY4aloT OT €CTECTBEHHBIX HCTOYHUKOB, COJIEp KAIIUXCS B aTMocdepe,

3eMHOH Kope, BOJie U OHoTe.
3 1

3

Puc. 1.1. Pacnpenenenue 1030BOi Harpy3Ku Ha HaceJleHHE
OT €CTECTBEHHBIX UCTOYHUKOB U3JTYUCHUIH:
1 — xocmmueckoe m3nydenne (13,7 %); 2 — BHemnee obmyuenue (15,9 %);
3 — BHyTpenHee obiydenue (15,5 %); 4 —panon (54,3 %); 5 —mpouee (0,6 %)

Kocmuyeckoe uzinydyeHue

Kocmudeckoe u3nydeHHe CKIaAbIBae€TCsl M3 YacTHILl, 3aXBAYEHHBIX
MarHUTHBIM TOJeM 3eMJIH, TaJaKTHYeCKOTO KOCMHYECKOTO HU3ITyueHHs
U KoprycKyisipHoro mznydyenust Conaia. B ero cocraB BXomsaT mpoTo-
HBI, anb(a-yacTULbl, SApa JETKUX JIEMEHTOB, UMEIOIINE OYeHb OO0Jb-
IIME 3HEPTHU. DTO TaK Ha3bIBAEMOE MEPBUYHOE KOCMHUYECKOE H3IIyde-
HUE, B3aUMOJICHCTBYs ¢ aTMmocdepoii 3eMiH, MOPOXKIAAeT BTOPUUHOE
U3JTy4eHHE.

OcHOBHas 4acTb HOHU3UPYIOLIEH KOMIIOHEHTHl BTOPUYHOI'O KOCMHU-
YECKOT0 M3IIyYeHHUs — DIIEKTPOHBI, 00pa3yIouecs MpH B3auMO/ISHCT-
BHHU C BO3AYXOM U pacmajae MiooHoB. Ha ypoBHe mMops B Bo3myxe cO3-
JAKOTCS MPUOMM3UTENBHO 2,1 Maphl HOHOB/(CM-C), 4TO COOTBETCTBYET
240 Mx3B/TONI.

JpyrumM uCTOYHMKOM BTOPHUYHON KOMIIOHEHTHI SIBISIFOTCS HEUTPOHBI.
Cpe/Hsis IIOTHOCTb MOTOKA HEHTPOHOB cocTapiser 130 HeifTp./(M* c) u
oTpeieNIeT MOIIHOCTh SKBUBAJICHTHOW 10361 65 MK3B/TOA LIS IIUPOTHI
mectHOCTH 40-50°.
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BenuunHa MOIIHOCTH 103bI KOCMHUYECKOT0 U3IYYEHHS CHIIBHO 3aBU-
CUT OT COJIHEYHOHW aKTHBHOCTH, LIMPOTHl MECTHOCTH M BBICOTHI Haj
3eMHOM TTOBEpXHOCThIO. CpeHee 3HaUeHUEe TOA0BON TO3BI OT KOCMHUYE-
CKOr'0 MBIIy4CHHsI Ha ypoBHE MoOpsi cocTaBisieT 0,4 mM3B, a Ha BBICOTE
4 kM, TA€ Ha CKIIOHaX DBepecTa pacrojoKeHa JepeBHs IIEPIOB, YXKe
1,8 m3B/TOI.

K nomonmHuTensHOMY OOMy4eHHIO NMPHUBOAAT aBuanepenérsl. Ko-
nekTuBHas 3¢¢eKTHBHAs 1032 OT AaBHANEPEBO30K  JIOCTUTACT
10* yen.-3B, 4TO COCTABIAET B MHpE HA IYIIy HACEICHHS B CPEIHEM
1 mx3B/ron, a nns CeBepHoit Amepuku okoino 10 Mk3B/roz.

Ilox BIMSHUMEM KOCMHUYECKHX Jy4ded B pe3ylbTaTe SACPHBIX peak-
Ui, uaymux B atMocdepe, o0pa3yroTcs paJHoaKkTUBHBIE Sapa — KOC-
MOTEeHHBIE paIHOHYKIHIBI. Cpelli HUX HanOONBIIYIO paJliodKOJIOTHYE-
CKYIO 3HAYMMOCTb MMeloT Tputnii “H u pammoyrnepon *C, mocrymaro-
IIMe C MUIIEH B OPraHu3M 4YelIOoBeKa. DTU PaAHOHYKIUABI, HAaKaIUTUBa-
SCh B OpraHax M TKaHSX, CTAHOBSTCS MCTOYHHUKOM JUIMTEIBHOTO BHYT-
peHHero oOiydeHHs. XapakTep €ro 3aBUCUT OT (DU3MKO-XMMUYECKUX
CBOICTB PaJMOHYKJIHIOB, CPEM HUX ocodoe MecTo 3aHumaer 'C, mo-
CKOJIBKY SIBJISIETCS H30TOIIOM OCHOBHOT'O OMOT€HHOTO 3JieMeHTa. buoso-
THYECKOe JIEWCTBUE €ro CBA3BIBAIOT HE TOJBKO C PaJMalliOHHBIMU, HO U
TPAaHCMYTAIMOHHBIMU 3 deKTaMu, BEAYIINMHA K HEYCTPAaHUMEIM Opra-
HU3MOM MYTAaIIHSIM.

B3apocnblii uenoBek moTpedisieT ¢ nuiiel He MeHee 95 Kr yriepoa B
roJl IPU CpeJHeH yneiabHON akTUBHOCTH yriepoaa 230 Bk/kr. Bo3ueii-
cTBHIO pamuoHyKkauaa '‘C MOJBepraioTcs Bce MPEACTABHTENM PACTH-
TEJIBHOTO U XHUBOTHOro Mupa. OTCYTCTBHE SBHOTO F€HETHYECKOTO Ha-
pyLWIEHUsI B pe3ynbTare OOJydeHHUs €CTECTBEHHBIM pPaJuOyIJIepOaOM
JTIOKa3bIBA€T BHIPAOOTKY B XO/I€ SBOFOIMH 3alTUTHBIX MEXaHU3MOB.

CyMMapHBIii BKJIa BCEX KOCMOTEHHBIX PaJMOHYKINIOB B WHIHBH-
IyaJdbHYIO 703y B cpeaHemM coctapisieT 10 Mx3B/ro.

BHemHee o01yuyeHue 0T paIMOHYKJINI0B
3eMHOT0 MPOUCXO0KAEHUS
B Hacrosiee Bpemst Ha 3emiie COXpaHWIOCh 23 JTONTOXKHUBYIIUX pa-
JMOAKTHBHBIX 3JIEMEHTA ¢ MEPHOaMH1 Momypacnazna oT 107 ner u Bbime.
B nouBe NpHCYTCTBYIOT TaKHe JONIOKHBYIINE PaTHOHYKIHIBI, Kak 'K,
87Rb, 238U, 232Th W 1p.
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[locrneqnue nBa pagHOHYKIUAA — «POJIOHAYAIEHUKI» PaOaKTHB-
HBIX pPs0B. Bcero mmeercss Tpu paavOaKTUBHBIX CEMEUCTBA: ypaHa-
pamus (P*U), Topus (*°Th) u aktuaus (7°U), B KOTOPHIX B pe3yibTare
pacmajia moCTOSTHHO 00pa3yIoTCs paaiOaKTUBHBIC H30TOIIBI.

[ToaBMKHOCTE MHOTHX IOYEPHUX PATHUOHYKIHIOB B 36MHOH KOpe
3HAUUTENbHA, W TI09TOMY 3TH PAJHOHYKIHIBI OKa3BIBAIOTCS BE3JECY-
IIUMHU U B PACCESTHHOM COCTOSTHHUU MPUCYTCTBYIOT TIPAKTUICCKU BCIOAY.
Oco0eHHO BenmWKa poiib B PaWallMOHHOM BO3JEHCTBHM Ha YEIOBEKa
BXOJISIIETO B 3TOT PSAJ pajoHa 22Rn.

Cpennsst 3 dexTrBHas 3KBUBAJICHTHAS 1032 BHEIIHETO OOJIydYeHHUS,
KOTOPYIO YEJIOBEK IMOJyYaeT 3a TOJl OT 36MHBIX UCTOYHHUKOB, COCTABIISIET
okono 0,48 m3B. OgHaKo ypoOBEHb 3€MHOM pagualuyd HEOJUHAKOB B
pasnuuHbIx paifonax. Hampumep, B 200 kM k ceBepy oT ropoga Can-
[Mayny (Bbpasunus) ects HeOONbINAs BO3BBIIIEHHOCTD, IJIe YPOBEHB pa-
nuanuu B 800 pa3 npeBocXoauT cpeaHuil u gocturaet 260 M3B B roJ.

B nenom, 6osee 95 % HaceneHHS MUpa KUBYT B MECTaxX C J1030# 00-
mydenus ot 0,3 no 0,6 M3B B rof, 3 % HaceleHHs MOMy4YaloT B CPETHEM
1 M3B BTOA, a 1 1,5 % Hacenenus no3a — 1,4 M3B B ro.

YeoBeK, HAXOMAIIMICS B IMOMEIIEHUH, 3aIMIIEH OT BHEIIHETO M3-
JIy4eHHsI CaMUM 3JIJaHHEM, HO, C IPYrod CTOPOHBI, MOJBEPTacTCs 00JIy-
YEHHIO 32 CYET €CTECTBEHHBIX PaTHOHYKIHIOB, HAXOJSAIINXCS B MaTe-
puanax, U3 KOTOPOro MOCTPOECHO 3TO 3laHHEe. B 3aBUCUMOCTH OT KOH-
LEHTPALUUU U30TOIOB 4OK, 2%Ra u **Th B CTPOUTENBHBIX MaTepuanax
MOIIHOCTh /10361 B goMax u3mensiercss ot 4-10° 1o 12:10° I'p/a. B
CpemHeM, B KUPIHUYHBIX, KAMEHHBIX M OCTOHHBIX 3IaHUSX MOIIHOCTb
JI03BI B 2—3 pasa BBIIIE, YeM B JACPEBIHHBIX.

BHyTpeHHee 00,1y4eHHe PAIHOHYKIUI0B 3eMHOI0
MPOUCXOKTEHUS

B opranusme denmoBeka MOCTOSIHHO MPUCYTCTBYIOT PaIHOHYKIIHIBI
36MHOTO TPOUCXOXKICHUS, MOCTYIAIOIINE Yepe3 OPTraHbl JbIXaHUS H
nmmieBapeHus. Hanbonpimwmii BKkIaa B GOpMUPOBAHUE 036l BHYTPEHHE-
ro o61yuenns BHocat K, *’Rb u pamuonykmuast paaos U u >°Th.

CpenHsiss 1032 BHYTPEHHErO OOJYYCHHs 3a CUET paJHOHYKIHIOB
36MHOTO TpOUCXOXJeHust cocTaBisseT 1,35 m3B/rox. HamGonpmwmit
Bruag (75 % romoBoi A036I) AAOT HE UMEIOIINN BKyca M 3araxa TsKE-
JBIA Ta3 pajioH M MPOIYKTHI ero pacmana. [locTynus B opranusm mpu
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BJIOXC, OH BBI3BIBACT OOJyYCHHE CITU3UCTBIX TKaHEW JNETKUX MPOyKTa-
MU CBOETO pacmaja.

PafoH BBICBOOOKIAETCS M3 3€MHOM KOPHI TIOBCEMECTHO, HO €TI0 KOH-
[CHTpAIKsl B HAPYKHOM BO3/yXe CYIECCTBEHHO pa3IMyacTCs s pas-
JUYHBIX YYACTKOB 3¢MHOTO mmapa. OHAKO OONBIIYIO YaCTh J03bI 00Ty~
YEHHS OT pajioHa YeJOBEK MOTyYaeT, HaXOsICh B 3aKPHITOM HEMPOBET-
pUBacMOM IMOMEUICHWH, B KOTOPOM HCTOYHUKaAMH paJdoHa ABJIAIOTCA
CTPOUTENIbHBIE MaTepUalbl. BONbIIOH yaenbHOW aKTUBHOCTHIO 00Jama-
10T TPaHUT, MIeM3a, IJIaK U P APYTUX MaTepuayioB. PaqoH Takke mpo-
HUKACT B IMOMEIICHUC U3 3€MJIM 4Y€PC3 PA3JIMYHBIC TPCIIHMHBI B MECKO-
TaKHBIX MIEPEKPHITUSIX M BEHTHISIIMOHHbBIE KaHAJIbI.

Bkiiaz B 103y BHYTpEHHET0 00JIydeHHUs] BHOCAT yao0penus. Exero-
HO HCIIOJIb3yeTCS HECKOJBKO JECATKOB MHIUIMOH TOHH (ocdaros, co-
JiepKaIiux OOJIBIIYIO0 KOHIICHTpaluio ypana. Coxepikaniuecs B ymo0-
PCHHUAX PATUOHYKIHIBI TOCTYMAIOT M3 MOYBLI B MHIICBBIC MPOAYKTHI,
IIPUBOJAT K MOBBIIICHUIO PAIMOAKTUBHOCTH MOJIOKA U APYIUX MPOLYK-
TOB IIUTAaHUA.

CyMMapHas 1032 BHEIIHEr0 W BHYTPEHHETO OOJIydeHHs OT €CTeCT-
BEHHBIX MCTOYHHMKOB pajJyallid B CpeJHEM paBHA 2 M3B B TOJ, a JUis
OTACIIbHBIX KOHTUHI'CHTOB HACCJIICHUSA OHA MOXET MPCBLIIATH Cpe]J;HI/Iﬁ
YPOBEHb Ha MIOPSIIOK U OoJiee.

TexHoreHHasi paIMOAKTUBHOCTh

B pesynbTaTte nesTEIbHOCTH YENIOBEKAa B OKPYXKAIOIMIEH cpejie IMmosi-
BUJIMCh MCKYCCTBEHHBIE PAJUOHYKIHUbI U UCTOYHUKU H3mydeHus. Oc-
HOBHBIE (U3WYECKHE MPOIECCH, B PE3yJbTaTe KOTOPBIX 00pa3yroTCs
HCKYCCTBEHHBIE PAIMOHYKIIHIBI, — 3TO SIAEPHOE JCTICHUE, CHHTE3 U Hel-
TpOHHAs akTuBanus. KpoMe TOro, B MPUPOAHYIO CpeIy CTalli IOCTY-
math B OONBIIMX KOJHMYECTBAX €CTECTBEHHBIC PATMOHYKIHIIBI, H3BIIE-
KaeMbIe U3 HEJp 3€MJIM BMECTE C yrjeM, ra3oM, He)Th0, MUHEPAIbHbI-
MU yIOOPEHUSIMH.

B nHacrosmiee BpeMsi OCHOBHO# BKJIaj B 103y OT MCTOYHUKOB, CO3-
JIAHHBIX YEJIOBEKOM, BHOCUT PaJHOAKTHBHOE O0yUeHHE MPU MEIUIIHH-
CKOM TuarHocTuke u eueHuu. CpeaHsis ToJ0Bast HHAUBUAYAIbHAS 1032
cocrasiseT 0,4 M3B.

OTMETUM HEKOTOPbIE 3aKOHOMEPHOCTH, KOTOPBIE XapaKTEPHbI IMPHU
HCTIONH30BAHUY MOHU3UPYIOIINX U3TYyUYECHUN B MEIUITIHE:
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® YacTOTa UCIOJH30BAHUS W3IYYCHUH B TUATHOCTHKE IPEBBIIIACT
4acToTy B Tepanuu nouytu B 500 pas, Tak 4To BKJIAJ TEPANUU B JO30BYIO
Harpy3Ky MpeHeOpeKuMo MaJr,

® JI0JII PEHTTEHOIMATHOCTHKHU COCTABISET 78 % OT MOTHOTO YUCiIa
MPOIIETYP, JOJISI CTOMATONIOTHUHN U siepHo MeaunuHbl — 21 u 1 % coot-
BETCTBEHHO;

® CIIOJIb30BAHUE PAJMAIUK B METUIIMHE B 3HAYUTEIBHON Mepe 3a-
BHCHUT OT YPOBHS 3/IpaBOOXpaHEHHS B CTpaHe (IJIs pa3HBIX CTpaH MUpa
OTJINYHE TI0 YaCTOTE MCIOIB30BaHus oTiamdaercs a0 1500 pas, a mo mo-
30BoH Harpyske — 10 300).

I'nodanbHble BhinageHusi U OuocdepHbIl nepeHoc

[Ipu ucnpITaHUyU AAEPHOTO OPYKUSI OTPOMHOE KOJIMYECTBO PATHOAK-
TUBHBIX BELIECTB YHOCUTCS B aTMocdepy. BaxkHyro ponb urpaer aHTpo-
norennsiit '*C, koTopkIii 06pasyercs noxo6HO mpupoaHoMy. Kommuect-
BO PaJIMOHYKJIH/A 3aBHCUT OT THIa OOMOBI (aTOMHAsI WU TePMOsAep-
Has), e€ KOHCTPYKIMH W MOINHOCTH. [lojcuurano, 4To cO BpeMEHH
B3pBIBa MepBOW aToMHON 60MObI B 1945-m 1o 1980 r. obpasoBanoch
249.2 1Bk C.

3a BpeMsi HHTCHCUBHBIX UCIIBITAHUI SIIEPHOTO OPYKHS COAEPIKaHHE
'“C B pacTHTEIBHBIX TIPOIYKTAX, MOJIOKE, MSACE TIOBBICHIOCH IPUMEPHO
B JIBa pa3a Mo CPAaBHEHHUIO C IPUPOAHBIM (POHOM.

C 1981 1. ucnbiTanust SJEPHOTO OPYXHS B aTMocdepe TpeKpaTH-
JMCh, U TPEANPUATHS SIIEPHO-TOIUIMBHOTO IIUKJIA OKAa3aJIUCh €IUHCT-
BEHHBIM MOIIHEIM MCTOYHMKOM aHTPONoreHHoro '‘C, CHOCOGHBIM 3a-
METHO MOBBIIIATh KOHIICHTpaNuio B Ouocdepe 3emiu. ITOT HYKIUA
oOpa3yeTcss B aKTHBHOW 30HE aTOMHBIX PEaKTOPOB IIFOOOTO THTA, TIE
CYLIECTBYIOT MOIIHBIE IOTOKA HEHTPOHOB, KOTOPBIEC B3aMMOJEHCTBYIOT
C MaTepualiaMi KOHCTPYKIIUI peakTopa, ¢ BEIECTBOM TEIJIOHOCUTETIS,
3aMeITUTENs, TOTUTMBA U UMEIOIIMMUCS B HUX TIPUMECSMHU.

Pagnoyrnepon oueHb HNOABMKEH M C MECT BBIOPOCOB B PE3yJIbTaTe
aTMOC(EepHBIX MPOLECCOB MEPEHOCHTCS Ha OOJIbIINME PAaCcCTOSHUS W,
OKHCIAACH 10 | 'CO,, BCTYNAeT B €CTECTBEHHBIH KPyroBOPOT YIIeposa,
a 3aTeM I10 MMUIIEBBIM [ETI0YKaM TTOCTYIAET )KUBOTHBIM U YEIOBEKY.

UcnbiTanus saepHOro opyxus B arMocdepe ctanyd oIHON U3 OCHOB-
HBIX MIPUYHH TOBBIIICHUS PaHalliOHHOr0 QoHa 3eMIH U, KaK CIEe/ICT-
BHE 3TOTO, TJIOOATBHOTO TMOBBIIICHHUS JI03 BHEIIHETO W BHYTPEHHETO
o0yueHui HaceIeHusl.
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ITo ouenkam, Bo BTOpoi moioBuHe XX B. 3a CUET SIACPHBIX UCIIBITA-
HUIi BO BHEIIHIOW cpey noctymmio 1,81-10*' Bk npoayKToB siepHOro
nenenus. Ilpoayktel saeproro nenenus (ITS1) mpencraBnsroT coOoit
CIIOKHYI0 cMech Ooiee yem 200 pagroakTHBHBIX H30TOIOB.

PamuoakTHBHBIE TPOIYKTHI YAAISIOTCS W3 aTMOC(EpHI TIIaBHBIM 00-
pa3oM BBIMBIBAHHEM C TIOMOIIBIO OCAIKOB U MOCIEAYIONIErO BBITIAACHIS
BEII[ECTBA HA TIOBEPXHOCTH 3eMJIH. BrITaBIue paanoakTUBHBIC BEIIECT-
Ba MOTYT NPUBOJNTH K BHENIHEMY OOJyUEHHIO, a TAaK)Ke BKIIFOUATHCS B
MHILIEBLIE CIH.

CymMapHas oxxuaemasi KoJulekTuBHas 3 dekTuBHas 1o3a oT Bcex
WCTIBITAHUH, MPOU3BENCHHBIX K HACTOAIIEMY BPEMEHH, COCTABHUT B OY-
nymeM okono 30 miH yen.-3B. K 1980 r. uenoBeuecTBO MOMYYUIIO JIUIIb
12 % oto#t no3sl. U3 3T0# cCymMMapHO# A0361 OCHOBHOW BKJIad JAmyT
CIeyIoIIe PagHOHyKIHabL: 'C — 69 % obmeit no3p; °'Cs — 14 %;
P7Zr — 5,3 %; *Sr — 3,2 %; ""Ru — 2,2 %; "Ce — 1,4 %; °H - 1,2 %;
P1-0,9 % (puc. 1.2).

Cpennuii ypoBeHb COBpPEMEH-

20 - HOTO TJOOANBHOTO 3arpsi3HEHHS
. o *’Cs cocrasmsier 0,08 KI/I/KMZ,
: a o “Sr — 0,045 Ku/xm’. s
i CpaBHEHHUs B pesynbraTe YepHo-
'| OBUTHCKOW aBapu¥ IUIOMIAhL paii-
OHOB C 3arpsi3HeHHeM OoJee
40 Ku/xm® cocrasmma 7000 kM’ a
B JIOKQJBHBIX TOYKaX — [0
200 Ku/kv®  Kputuueckumu  pa-
JTUOHYKIIUJAMU 3arpsi3HCHUS  SIB-
nsirores nesuit (79,3 %), crponmmit
(19,8 %) u mryronutii (0,9 %).

IIpu BBIOpOCAX aHTPONOreEH-
HBIX PaIdOHYKJIHIIOB WX Jallb-
HelIIee TOBeJeHNE MPOSBISAETCS
B OMOTr€OXMMHUYECKHUX IPOIECcCax.

. Puc. 1.2. I3meneuune CoACpKaHusA PaﬂI/IOHyKHI/IHBI MOoNagarT B Ha-
CS B PA3JIMYHBIX IPOAYKTAX IMATAHHUA:

et
w
1

Axmusrocmb, GNE Kanmun
)
=
1

3CMHBIC DKOCHUCTCMBI M3 aTMOC(be—

1 — 3epHOBBIE TIPOTYKTEHI,
2 — MSICO: 3 — MOJIOKO: PpBI, 4E€PE3 MNOBEPXHOCTHBIE BOABI

2 b
4 — q)pyKTbI; 5 — oBoum HJIN U3 TPYHTOBBLIX BOI. bonsiioe

3HAQYCHUC MMCIOT IIyTH MHUTpAINH
65



PaIMOHYKJINIOB B MPECHBIX BOJAX, OCOOCHHO B 03epaX, TaKk KakK J3TH
IKOCHCTEMBI OCOOCHHO YYBCTBUTEIBHBI K 3arPsA3HEHUIO.

[lepeHoc paMOHYKIHIOB U3 aTMOC(EPhl HA PACTUTEIBHOCTh BKJIIO-
yaeT B ce0sl MPOLECChI BIMACHUS, MOTJIONICHUS U yaepxkaHus. Cyiie-
CTBYIOT JIBa CIOCO0A MOTJIOIIEHHS PAJIUOHYKIUAOB PACTCHUSAMU — JIU-
CTBOH M KOpHIMH. DPQPEKTUBHOCTh ITHX MPOIECCOB OMPEENIIETCS
BPEMCHEM HAaXOXJICHUA 3arpsa3HAOUICTO BEIIECTBa HAa IMOBEPXHOCTU
PAaCTeHUs] M CIIOCOOHOCTBHIO KOPHEH pa3lMyYHBIX BUIOB PAcTeHUH TO-
TJIONIAaTh U3 pacTBOpa pasHble paaroHyKIuasl. [locie mormomenus pa-
JUOHYKIIUABI MOTYT NNEPEMCCTUTHCA BBIIIC WM HUKE TOYKU IIPOHUKHO-
BCHHUSI.

IlepeHoc paJMOHYKIHOB ¢ MACTOWINA B OPraHU3M >KMBOTHOTO U
BKJIFOUCHHE MX B METa0O0JIM3M OIEHUBAIOTCS KO3 PUIMEeHTOM IepeHoca
«pacTeHUE — KHUBOTHOE», KOTOPBIil OMpPEIENAETCSI KaK OTHOLICHHE KOH-
[CHTPAIMU PaJNOHYKIHIA B MSICE WIIM MOJIOKE K CyTOYHOMY IOTpeoJie-
HHIO KOpMa.

Oo0ayyeHue, 00yc/10BJIeHHOE TEXHOJIOTNYECKHU MOBbILIEHHBIM
PaauAIMOHHBIM (POHOM

B HacTosIiee BpeMsi yrob SABISCTCS HauOoJee BaXKHBIM B MUPE TO-
pIOYMM HCKOIAaeMbIM. EJKErofHO CIKHTAETCs HECKOJIBKO MHIUIHAPIOB
TOHH yriasd u okomo 70 % wmcmonb3yercs AN MPOU3BOJCTBA DHEPIHU.
Hampumep, B 3071e yriis comep)kaHHE €CTECTBEHHBIX PaJHOHYKIHIOB
BO3pacTaeT MPUMEPHO Ha MOPSIIOK BCIECACTBUE MCKIIOUEHUS OpraHnde-
CKOT'O KOMITOHEHTA MIPH €0 CKUTAHUU.

ITonanas B atMocdepy BMeCTe ¢ 30JI0H, ECTeCTBEHHBIC PaJIHOHYKITH-
JIbI CTAHOBSTCS UCTOYHUKAMH JIOTIOJIHUTEIILHOTO 00IyUeHMsI HACCIICHNUS,
MPOKUBAIOUIET0 B pailoHe pacnoniokenuss TOC 3a c4eT HHTAALUOHHO-
rO TOCTYIUICHHS, a BBIMMAJAIONINE Ha MOBEPXHOCTh PAJUOHYKIUIBI T10-
CTYMAIOT B OPTaHU3M YEJIOBEKA C MUIIEBLIMU MPOTyKTAMH, BJILIXa€MbIM
BO3JYXOM U IIUTHEBOU BOAOM.

Bonpmias yacTe MHUPOBBIX 3amacoB He(TH HMpUypodYeHa K OOoraThiM
OpTraHUYECKUM BEIIECTBOM TIIMHUCTHIM CiaHIaMm. brarogaps nmpucyrcr-
BHIO ypaHcoaepkaiux (Goc(aroB KOHIECHTpAIMs YpaHa B HUX JIOCTHIa-
et 1000 r/T u 6onee. Hedte u a3 moctynaroT U3 NpoOypPEeHHBIX CKBa-
JKUH C TIPUMECHI0 PACTBOPEHHBIX COJIEH, B KOTOPBHIX PaJIMOaKTHBHOCTH
MOJKET JOoCTUraTh BeauurHbl 15 000 br/r.
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[Ipu noGrrve raza oLEHOYHOE 3HAYCHHE MUPOBOTO TOAOBOIO BHIOPO-
ca ?Rn nocruraer 1900 TBk (50 000 Kwu).

Hcnons3oBanue (GochopHBIX yA0OpEeHHIl B CEIBCKOM XO3SHCTBE,
NPUBOJISTIEE K YCBOCHUIO €CTECTBEHHBIX PAIMOHYKIHOB PACTCHUSIMHU
W3 TIOYBBI, U OTXOAOB (hOC(aATHOTO MPOM3BOJCTBA B KaUECTBE CTPOU-
TEJNILHBIX MaTepPHANOB (TUIICA) SIBISIETCS JIOTIOTHUTENEHBIM HCTOYHUKOM
00TydeHus.

Tem He MeHee TeXHOT€HHAs! PaJIMOaKTUBHOCTH Ha TIOPSIIOK MEHBIIIE,
YeM €CTECTBEHHAs YMUCCHS PAIMOHYKIIMIIOB B aTMOC(Epy.

CBozKka JaHHBIX 10 CPETHUM TOAOBBIM WHIUBHUIyaJbHBIM JKBUBA-
JEHTHBIM JI03aM JJIS HACEJICHHS 3E€MIIH, MPUBEAEHHBIM K HACTOSIIEMY
BpeMeHH, pezcTaBieHa B Tadm. 1.9.

Ta6muna 1.9
Cpeanue 3Ha4eHHs 3P (PeKTHBHBIX IKBUBAJICHTHBIX 103 00/1y4eHUsl, MK3B
Hcrounuxkn Bun TI'ogoBble 103b1 00 TyYeHUS
00JTy4eHust Bmupe | B Poccun
EctecTBenHble
Kocmuueckoe uznydenue Bremnee 400 300
BayTtpenHee
[TpupoaHble paiuOHYKIUIbI Bremnee 450 300
BHyTpeHHee 630 650
TexHoreHHsbli (HOH
Haxoxienus B MoMeIeHusIX Buemuee 50 100
BayTtpenHee 970 950
IToners! Ha camosieTax Bremnee 0,5 -
Vio6penus BHeniHee 3,410 3,5:107
Buytpennee 1,1 0,1
Vroabueie TOC Buemrnee 2,0-1072 5,0:107
(Poccus — 76 I'Br (a11.); BayTtpennee 0,5 1,9
mup — 1000 I'Br (311.))
ADC Buemnee - 9,0-1072
(Poccus — 14 I'Br (a11.); BayTtpeHHee 0,1 8,0-107
mup — 80 I'Bt (311.))
OrtomieHre U MPUTOTOBICHHE MTUIII - -
IIpenmers! mupnorpeda 1,0 —
HVckyccTBeHHBIH (oH
MeauumHCKUe mpoueaypbl Buemnee 1000 1700
SInepHbie B3pHIBBI Breninee 10
BHyTpeHHee 10 13
Hroro: 3400 4000

67



Paguannonnsie aBapum

Cornacno ®enepatuBHOMy 3aKkoHY «OO0 HCIONB30BAaHMHM ATOMHOM
SHEPrum» Ha TeppuTopuu Poccum ocymiecTBiseTcsl rocyaapCTBEHHBIN
KOHTPOJIb HaJl PaJIMalliOHHON 0OCTaHOBKOW. DTO CBSI3aHO CO CBOEBpE-
MEHHBIM BBISIBIICHUEM H3MEHEHUH DPaJMallMOHHONW OOCTAHOBKH, OLICH-
KOM MPOTHO3UPOBAHUS M TNPEAYNPEXKACHUS BO3MOKHBIX HETATUBHBIX
MOCNEACTBUN PaJMallMOHHOTO BO3ACWCTBUSA JUIsI HAceNeHUs U OKpY-
xaromeil cpeasl. Kpome Toro, omeparuBHas mHpOpMaIus CUCTEMaTu-
YECKHU MPEAO0CTABIISIETCS OpraHaM rocyAapCTBEHHON BJIACTH.

Ilon pagmanoHHON aBapueil MOHUMAETCs MOTeps YyIpaBIEHUS HC-
TOYHUKOM HOHM3HPYIOIIEr0 HM3JIy4EHHUs, BBI3BAHHAS HEHUCIIPABHOCTBHIO
000pyIOBaHMsI, HENPABWILHBIMH JEHCTBUSMH IIEPCOHANA, CTUXUHHBIMU
OelCTBUSAMHU WM MHBIMH NPUYMHAMH, KOTOPbIE MOTJIHN NPUBECTH WU
MIpUBENH K OOJIYYEHMIO JIFOJEH BBIIIE YCTAHOBJIEHHBIX HOPM WIIH K pa-
JMOAKTHBHOMY 3arpsA3HEHHIO OKPYXKAIOILEH CPEABI.

3a BpeMsl CyIIECTBOBAHMS SAEPHBIX TEXHOJOTHI M HCIIONb30BAHUSA
aTOMHOM SHEPTUH B MHPE M3BECTHO Ooiiee 150 MHIIMACHTOB U aBapuid,
NOBIHSBIIMX Ha IEepeoOIydYeHUEe HaceJeHHs M NPUBENIIMX K 3HAdu-
TEJILHOMY 3arpsi3HEHUIO OKpyxKaromeil cpensl. Ha3zoBéM Hambonee
KpYTIHbIE U3 HUX.

Asapuu ¢ Bunockeiine u na A9C «Tpumaiin-Avineno» — nepseie pa-
JUAIIOHHBIE aBApUH, ¢ KOTOPBIMH CTOJIKHYJIOCH UYEJIOBEYECTBO, MOIY-
YUBIINE IIUPOKYIO OTJIACKY, M O MPUYMHAX KOTOPBIX YAajJOCh MHOTOE
y3HaTbh. BC€ 3TO MOCIY’KHUII0 BHECEHUIO 3HAUUTEJIbHBIX U3MEHEHUH, Jie-
JIABIIMX SIACPHYIO MIPOMBILIICHHOCTH Oe30macHee 1 HaIeKHee.

Kpynnas aBapus B roponke Bunnackein npounsonnia B 1957 r. Ha ce-
BEPO-BOCTOKE AHITIMM HAa OJHOM W3 JIBYX aHTJIMHCKUX PEaKTOPOB IO
HapaboTKe OpyXeWHOoro IIyToHus. BenencTBue ommbOky, 1OMyneHHOH
MIPH 3KCIUTyaTallly, TEMIEpaTypa TOMINBA B PEaKTOpe pPe3KO BO3pOCa,
U B aKTMBHOW 30HE BO3HMK IIOXKAp, IPOJOJDKABIIMIICSI B TEUECHHUE HE-
CKOJIBKHX CYTOK. Bcero cropemno okono 11 T ypana.

PagunoakTuBHBIE OCAAKH 3arps3HUIN OOIIMPHBIE 00JacTH AHIIIMH U
Wpnanauu. B Jlonpone, B 500 kM ot Bunjckeiina, paguanoHHbiii GoH
noBsicuiica B 20 pa3. PagunoaxktuBHOE 06mako gocturio bemsruwm, [la-
Huu, OPI" u roxHON HopBernu. B pesynprare OBUIO BHIOPOIIEHO B aT-
Mochepy pammonykmuaa “'l, 4To IPUBENO K 3BAKYALMH HACEICHHS C
TeppuTopuu moutu 500 KM,
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KomnextuBHas ¢ dexrrBHas 1032, IOIyYCHHAs HACEJICHUEM, COCTa-
Buiia 6osiee 1300 uen.-3B. u Be3Baza cBeiuie 1000 cmepreid.

ABapus Ha BTOopoM Oioke amepukanckoir ADC TMI-2 npousonna B
mrare [lencunbBanus B 1979 r. B pe3ynpraTte BrIOpOCca paJn0aKTHUBHO-
ro rasa '*’Xe B pamuyce g0 100 KM KoJeKTHBHas >(QeKTHBHAS 1032
coctaBuia A0 35 gen.-3B. Paananmonnsie Meponpusatus Ha TMI-2 sBu-
JIUCh Han0OoJIee UHTCHCUBHOM U JIOPOTOCTOSIICH POrpaMMol, KOTopas
ObuIa MpoBeeHa KOr/Aa-TM00 B MCTOPUHU NPOMBIIUIEHHOTO UCIIOJIb30Ba-
Hus sapepHod osHeprum CIA: MmaTepuanbHblE MOTEPU COCTABHIIU
135 mupn mom.

B pesynbrare aBapuu ClIOXWIACh paJuallMOHHAs OOCTAHOBKA, NPH
KOTOpOI ypOBEHb pajualyy W 3arps3HEHUs] MPEBOCXOIWI YTO-IHOO,
paHee HaOMIOJaBIleecs B UCTOPUU SIIEPHOW TpOMbIIUIeHHOCTH. [lo-
BEPXHOCTHOE 3arps3HEHHE B HEKOTOPHIX MECTaX IPEBBIIIANI0 MPUHSTHIE
MpeaebHbIC YPOBHU B CTO THICSY U JaK€ MUJUTMOH Pas3.

ABapus npuBena K 00pa3oBaHHI0 OTPOMHOTO KOJMYECTBA PaHoaK-
TuBHBIX 0TX0710B (PAO) B caMbix pa3zHooOpa3HbIx (Gopmax. Beiau ocy-
miecTBiIEeHb! 3QQEeKTUBHBIE ONepalMi U METOABI IepepadOTKHU, YIIaKOB-
k4 ¥ 3axopoHeHust PAO, a Takke HaKOIUIEH OMBIT pa3pabOTKU KOHTEH-
HEPOB Ui 0e30IacHON TPaHCHOPTHPOBKU OOJBIINX 00BEMOB BBICOKO-
AKTUBHBIX OTXOJIOB.

3aypanvckue asapuu. B 1948 1. Ha Ypane OblUT OCYLIECTBIECH ITyCK
NEepBOro B Hallel CcTpaHe MPOMBIIIJIEHHOIO0 KOMIUIEKCa M0 HapaboTke
TUTYTOHHSI, KOTOPBIH B HacTosllee BpeMs MPeICTaBIsieT cOOOH coBpe-
MeHHOe paaunoxumuyeckoe npeamnpustue 110 «Mask». Haunbomburyio
TEXHOT€HHYI0 HArpy3Ky MPHUILIOCH BBIIEPKAaTh BOJHOM CHCTEME KOM-
OMHATa W MPUJIETAIOLINM TEPPUTOPHUSIM, B YaCTHOCTH peke Teda, B KO-
Topyto ¢ 1949 no 1952 r. nporcxoaun cOpoc paIuoaKTUBHBIX OTXOJIOB
B Buje 76 MiH M CTOUHBIX BOJI aKTHMBHOCTBIO Oojiee 3 mutH Ku, ciennl
KOTOpBIX ObLTH HaiineHsl B CeBepHOM JIeTOBUTOM OKeaHe.

PannanonHOMY BO3IEHCTBUIO TMOABEPIAUCH 124 THIC. YEOBEK,
Cpeay HUX >KUTENU HaceNEHHBIM MyHKT MyCIIOMOBO, OOJbHbBIE XPOHU-
4eCKOU JIy4eBOil 00JI€3HBIO.

B 1957 r. na Ypane, Bomu3u r. KelteimM, Ha 3aB0jie 110 00OTAIEHHIO
ypaHa MPOMU301IeN B3PbIB EMKOCTH C dHJIKAMH BBICOKOAKTHBHBIMHU OT-
XOJlaMHU BCIIEZICTBHE OTKa3a CHCTEMBI KOHTpOJI TEIUIOBBIACNICHUA. B
pe3yabTaTe B atMochepy Obuto BhiOpoieHo 2,1 miuH Ku, oOpa3zoBanoch
paanoakTuBHOE 00MaKo mmmHOM 350 M mupuHO# 50 KM, KOTOpOE Mpo-
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oo Han tepputopueil Yensounckoil, CepmoBckoll u TroMeHCKOM
o6nacTeii, HAKPHIB ILIOMAIE 0KOMO 15 000 KM’, Ha KOTOPOIi IIPOXKMBAIO
okoso 270 ThIC. YenoBeK. TeppuTopus 3arps3HeHus cTpoHImeM-90 c
TIOBEPXHOCTHO} aKTHBHOCTBIO Gonee 2 Ku/kM?, Ha KOTOPOit MPOXKHBAIIO
6onee 10 TrIC. yenoBek, coctaBuna 1000 KM,

OTOT cnen, Mo HANPaBICHUIO €r0 JBMKEHUS MOJYYHBIIUN Ha3BaHHE
«Bocrouno-Ypansckuii panuoaktuBHbIi cien» (BYPC), nanéc 3naun-
TEJIBHOE 3arps3HEHHE HACETIEHHBIM ITyHKTAaM U IPUPOIHBIM OOBEKTaM.
[o3b1, mony4yeHHble HaceneHuem, poxoauwnu Ao 3Hauenud 0,1-0,5 3B.
Jlo cux mop MONTOXXKMBYIIHME PaJMOHYKIIHIBI MPOJODKAIOT OKa3bIBaTh
BO3/ICHCTBHE, U TEPPUTOPHS SBIACTCS PaIUOAKTUBHBIM 3aI10BEJHUKOM.

B pesynbrare 3acymummBoro siera 1967 r. oOHaxumack Oeperopas
muHUs 6eccTouHoro o3zepa Kapawaii, Kyna gonrue roipl SA€pHbIA KOM-
OouHaT «Masik) CIMBall paAMOaKTUBHBIE OTXO/bI, TJ€ B UTOr'e OKAa3aJI0Ch
120 mnr Ku. BeTpoBbIM MOTOKOM HJIOBBIE OTJIOXEHHUS aKTUBHOCTBIO
600 Ku ObutH TOJHSITHI B BO3/YX M paccesHbl Ha PacCTOSHUS 10 75 KM.
3arps3HeHHI0 moABepriIach Tepputopus 2700 KM® ¢ HACEICHHEM
42 TpIC. yenoBek. UToOBI HE MOBTOPMIIACH TOAOOHAS KaTacTpoda, 03epo
3achINany TPyHTOM, HO B Pe3yJibTaTe Mo HUM 00pa3oBaiach JMH3A 3a-
rps3HEHHBIX BoA. [losBHiach Apyras OMacHOCTh — BBITECHEHHE WUMHU
HIDKHUX TPYHTOBBIX BOJI, @ HA PACCTOSHUSX B HECKOJBKO JIECSTKOB KH-
JIOMETPOB OT 03€pa B MOJ3EMHBIX BOAAX ObUIa OOHapy)XeHa paauoak-
TUBHOCTb, IPOHUKIIIAS MO MOJI3€MHBIM ITPOTOKAaM.

B oOmieii cymme B pe3ynbraTe 3aypalbCKUX aBapuil MOCTpasiasio
noutu 0,5 MiH HaceneHnus u norpedyercs emé 300 yet, 4ToOBI Ha 3eM-
HOW IMOBEPXHOCTH M B BOJHBIX OOBEKTAaX PACHaJHMCh PaIdOAKTHUBHBIC
3JIEMEHTHI.

Asapus na Yepnobwvinvckoti ADC, mnpowmzowmenmas 26 anpens
1984 r., crana kpynHeimen suepHoi aBapueir. Ha 4-m 6iioxke HADC B
pe3yjbTaTe OTKIIIOYCHUS! aBTOHOMHOHM CHCTEMBI 0€30TacHOCTH IPO-
M30MUIM CKauOK MOIIHOCTH WM B3pBIB, CIBUHYBIIHUN KPBIMIKY SIIEPHOTO
peakTopa. 3aTeM NPOU30LIENl BTOPOW B3PBIB C BBIOPOCOM MPOIYKTOB
JIENIeHNs. U OTpaOOTaHHOTO TOIUTMBA, MPOAOJDKABIINMCA B TEUEHHUE Ue-
TBIPEX CYTOK.

bruno BeiOpomeno nopsiaka 130 M Ku obmieit maccoit 77 kr, He
cunTasi MHOTMX TOHH KOHCTPYKIMH, TormmBa u ap. Kpome toro, gacts
COJIEP’)KUMOTO PEaKTOpa PacIUIaBHIIACh U MIEPEMECTHIIACH 3a €T0 IpeJe-
JIBI Yepe3 Pas3IoOMBbI KOPITyca peakTopa.
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Kpome TomnuBa, B aKTUBHOM 30HE€ B MOMEHT aBApUU COACPKAIUCH
NPOAYKTHI JEICHUSI U TPAHCYPAHOBBIE 3JIEMEHTHI — Pa3IMYHbIE PagUo-
AKTUBHBIC HM30TONbBI, HAKOMNMBIIHMECS BO BpeMs pabOThl peakTopa.
HMeHHO OHU NPEACTABIIAIOT HaWOOJBIIYIO PaIUAllMOHHYIO OMACHOCTb.
Bonpmas ux 9acTe ocrtanack BHYTPH peakTopa, HO HanOolee JeTydne
BelecTBa ObLIN BBIOPOIIICHBI HAPYXKY, B TOM YHCIIC BCE PAJIUOAKTHBHBIC
0J1aropoHbBIE Ta3bl, COJCPXKABIINECS B peakTope: MpuMepHo 55 % #oaa
B BHJI€ CMECU Mapa U TBEPIBIX YACTHUL], U3OTOIbI LIE3Usl, CTPOHUUS U
TUTYTOHHUSL.

Crtpys paIiroaKTHBHOTO BEIIECTBA JOCTHUTIIA BBICOTHI 1 KM, H 3arpss-
HEHHOE 00JIAKO CTaJo0 PacHpOCTPaHATHCS Ha ceBep: depe3 bemopyccuro
B CkaH/IWHABCKHE CTpPaHBL 3aTeM, TOBEPHYB Ha IOT, 00JAKO IMPOILIO
yepe3 3anaguyto EBpory Ha bankansl. PagnoakTHBHBIE BeliecTBa pac-
MPOCTPAHSIINCH B BUJE adp030Ji€ii, KOTOPHIEC MOCTEIEHHO OCAXIATUCH
Ha TIOBEPXHOCTH 3eMuid. [Ipormeninre B MOMEHT TPOXOXKISHHS OOJIaKa
JIO’KIM BBIMBIBAIM PaJMOAKTUBHBIC BEIIECTBA, M HA MTOBEPXHOCTH 00pa-
30BBIBAJIMCH PAIMOAKTUBHBIC TISATHA.

KonnektnBHasg mo3a TOJNBKO B3cs it CkaHOUHABUM U 3amagHon
EBponbl B TeueHHE MEPBOrO rojAa IOCIE aBapuM COCTaBHIIA
80 00 wen.-38, a gua Hacenenuss CCCP — 200 000 uyen.-3B. Ilomnas
oxxunaemast 3¢(heKTUBHAS KOJUISKTUBHAS J103a OLEHUBAeTCS Oojee ueM
B 1 muH 4en.-3B.

3arpszHenuto monsepriocs 6onee 200 000 km?, mpumepno 70 %
IIPUIIIOCH Ha TeppuToputo benopycenn, Poccun n Ykpaunnsl. B Poccun
HauOonee nocrpananu bpsuckas, Kamyxckas, Tynsckas u OprnoBckas
obnactu. Hanbonee 3arps3HEHHBIMHA OKa3aJIMCh FOTO-3aIIaIHbIC paiOHbI
BbpsiaCcKoi#l oOmacTu: B MOcCieaBapuilHBINA MEPUOA YPOBEHB 3arpsi3HEHUS
Gonee 40 Ku/km®> umenn 17,1 TeIC. Ta yroauii, BIOCIEICTBUU BHIBEICH-
HBIC U3 CUCTEMBI 3¢MJICIIOIL30BaHM.

B nepBbIc Hepenu mocie aBapuu HauOOJBITYI0 OTIAaCHOCTh JIJISl Hace-
JIEHUSI TOPEACTaBiIsA] PaJUOAKTUBHBIA HOJ, MMEIIIMI CpaBHUTEIbHO
MaJblii (IpUMEPHO BOCEMb JHEH) MEPHUOJ MOTypacaia. Mox B 0CHOB-
HOM IIOTJIOMIAETCS IIUTOBUIHOM KEJIE30M YeslOBEeKa MPHU JIbIXaHUU WUIIU
MOTPeOJICHUH 3apaKeHHBIX MPOJYKTOB, TJIABHBIM 00pa3oM MOJIOKA.

Oco0eHHO BOCIPUUMYHUBEI K WOy OKa3allUCh JIETH, KOTOPHIE ITOITY-
g OoJiee BBICOKHE JTO3BI MO0 CPABHEHHUIO C B3POCIBIM HACEJICHHEM.
J103b1, TOJTyYeHHBIE IIIMTOBUIHOM JKEJIC30M, OLICHUBAIOTCSA B OOJIBIIIMH-
ctBe caydaeB Hke 0,3 3B (150 ThIC. "en.), XOTS HEKOTOPHIE JIETH, BO3-
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MO>KHO, MOJIYYMJIM HA IMIMTOBHIHYIO Xene3y 10 2,5 3B. DTa KaTeropus
JKUTEJIEH MOXXET COCTAaBUTh TPYMIYy pUCKA OTHAJCHHBIX IMOCIEICTBUN
00JIy4YeHHs, HanpuMep TOOPOKAYSCTBCHHBIC M 3JI0KAYeCTBEHHBIC OITYy-
XOJIU IIUTOBUIHOHN JKEJIE3EI.

B Hacrosmiee BpeMst u B OnmKaiiiue AecATUIETHS OMACHOCTh TIPe/I-
CTaBJISIIOT U30TOITBI CTPOHIIUS U II€3Us C TIEPHOJIOM TIOTypaciaja 0KOJIO
30 ner.

HaunGonpimme KoHIEHTpaIH 3cs 00HapyXeHbI B TIOBEPXHOCTHOM
CJIOe TOYBBI, OTKY/Ia OH IOMNaaaeT B pacTeHus: u rpuoObl. B ropomax oc-
HOBHAsI YaCTh ONACHBIX BEIIECTB HAKaIlJIMBalTach HA POBHBIX ydacCTKax
MOBEPXHOCTU: Ha Jy)Kalkax, noporax, Kpbimax. [loa Bo3aeicTBueM
BETpa U JOXKACH, a TaKKe B Pe3yNbTaTe NEATCIbHOCTH JIIOJIEH CTENEHb
3arpsi3HEHHS CUJIBHO CHU3MIIACh, U Ccelvac ypOBEHb pajHalud B 0OJIb-
IIMHCTBE MECT BEPHYJICS K (POHOBBIM 3HAUCHHUSIM.

B cenbckoxo3giCTBEHHBIX 00IACTSAX B MEPBBIE MECSIBI PAHOAKTHB-
HBbIC BEIIECTBA OCAXKIAIUCh HA JIUCTHAX PACTECHUH W TpaBe, MOITOMY
3arpsA3HEHUIO TIOJIBEPTaIMCh TPABOSIIHBIC JKUBOTHBIE. 3aTeM PaTHOHYK-
JUABl BMECTE C JOXKAEM WIM ONABUIMMH JIMUCThSIMHU TOMAJIU B ITOYBY.
Ceiluac OHU NOCTYIAIOT B CEIbCKOXO35UCTBEHHBIE PACTEHUSI, B OCHOB-
HOM 4epe3 KOPHEBYIO CHCTEMY. Y POBEHB 3arpsi3HCHUSI B CEIIbCKOX O3S~
CTBEHHBIX pallOHAX 3HAYUTENIbHO CHU3MJICS, OJHAKO B HEKOTOPBIX pe-
TMOHAX KOJMYECTBO LIE3US B MOJIOKE BCE €IE MOXKET MPEBbIIATH JO-
MyCTHMBIC 3HAYEHUS. ITO OTHOCHUTCS, HApUMeEp, K HEKOTOPBIM 00Jac-
TsiM benopyccun u Ykpaunsl, BpsiHckoii o6nacTu.

3HAUUTENBLHOMY 3arpsI3HEHUIO OJBEPIIUCSH Jeca. 3BecTHO, 4TO jec
o0nasaeT BHICOKOH 3aIepKUBAOIIEH CIIOCOOHOCTBIO 10 OTHOIIEHHUIO K
paJMoaKTUBHBIM BhINaaeHusIM. Hampumep, 3¢ dekTuBHOCT 3amepika-
HUS PAAMOHYKIUAOB COCHOBBIM JIECOM cocTaBisieT nopsanka 90 %. 13-
3a TOr0, 4TO B JIECHOM 3KOCUCTEME LE3UI MOCTOSIHHO PELUPKYIUPYET, a
HE BBIBOIUTCS U3 HEE, YPOBEHb 3arps3HCHUS JIECHBIX T'PUOOB U STOI
0CTaéTCs OMaCHBLIM.

YpoBeHb 3arpsa3HeHHs peK U OOJBIIMHCTBA 03€pP B HACTOSIIIIEE BPEMsI
Hu3kui. OJHAKO B OTJEJIBHBIX OCCCTOYHBIX 03€pax KOHIICHTpAIMS Iie-
3Us B BOJIC M PHIOE €mIé B TEUCHHE NECATHUIICTHH MOXET IPEICTaBIATh
OITaCHOCTb.

C npyroil CTOpOHBI, CHITUE AHTPOIIOTEHHOTO BO3AECUCTBUS MOIOKHU-
TEJIBHO CKAa3aJIOCh Ha IKOCUCTEME, 3aKPBITON JJIs IPOKUBAHUS JIFOACH.
B pesynprare npupona crajga BOCCTaHABIUBATHCS OBICTPHIMH TEMIIAMH,
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BEIPOCII TIOMYJISINHA KUBOTHBIX, YBEIWYMIIOCH MHOT000pa3ue BHIIOB
PaCTHTETHHOCTH.

B mHacrosmee Bpemsi BOKpyr paspymieHHoro peaktopa YADC, co-
nepkamero 200 T o0IydEHHOTO M CBEKETO SIIEPHOTO TOIUIMBA, CME-
[IAHHOTO C JPYTUMH MaTepUaliaMH, COOPYKEH capkodar, BBIMOIHSIIO-
M 3aIIUTHBIE (DYHKIIMU HA TPOTSHKEHUH MTOCIIECTHHX JIET.

PeaOunuranus 3arpsi3HEHHBIX TEPPUTOPHUIA

V3meHeHne ypoBHEH 3arps3HEHUS TEPPUTOPUIl MPOUCXOIHT IOJ
BIUSHUEM CJICITYIOIIUX (PaKTOPOB:

® ECTECTBEHHOIO pacraja pagfuoHYyKIHNIOB,;

e 3arnyOfeHMs PAagUOHYKIMOOB TMOJ JCHCTBUEM MPHUPOAHO-
KJIMMaTUYECKHUX MPOLIECCOB;

e repepacnpeeseHus] PaJHOHYKINIOB B TIOYBEHHOM CJIO€ 33 CUET
AQHTPOIIOTCHHOTO BO3/ICHCTBHSL.

Junist peabunuranuy TPUPOTHBIX BOJ CYIIECTBYET OOJBIOE KOJUYe-
CTBO TIPENapaToB U TEXHOJIOTUIECKUX IPUEMOB:

e (uokynsuus — oOpa3oBaHME PHIXJIBIX XJIOMBEBUIHBIX arperaTtoB
«(hITOKKYI» U3 MEIKUX YaCTHII;

® KOoaryisiuusi — oObeMHEHNE YacTHUI] B arperaThl BCICACTBUE CIie-
TUIEHUSI TIPH UX coylapeHusx. B mporeccax ocaxaeHus: paJuoHyKIHI0B
ctpoHIusI-90 u ne3usn-137 ux 3pGheKTUBHOCTh COCTABIISET BCETO MOPSII-
ka 20-30 %;

® [pUMEHEHHE COpOEHTOB — W30MPATEIbHO IOTJIONIAIOMINX Be-
mecTB. B mporeccax peaOuiuTanuy mpupoIHBIX BOIHBIX CPed X MpPH-
MeHeHue Oosiee IPPEKTUBHO, HO MOSBIISIETCS MPodIIeMa epepaboTKH 1
3aXOPOHEHMS BO3HUKAIOIMINX TIPH ATOM PAJIMOAKTHBHBIX OTXOJIOB;

® CCTECTBEHHAs] OYMCTKA — JJIMTENbHBIA MPOLIECC CaMOJE3aKTUBA-
UM TIPUPOJHBIX BOAHBIX M APYIHX 00bekToB Onocdepsl. IIpu obmem
CHIDKCHHU PaJIMOaKTUBHOCTH MOTYT HAKAIIMBATHCS PaJMOHYKIIUIBI B
OTJCNBHBIX OOBEKTAX, a TaKKe MPOMCXOAUThH NepeMelnieHne 0cobo 3a-
IPS3HEHHBIX 30H.

Meponpuatus Mo pajguarioHHON 3aIlUTe HACENIEHUs OT Iepeoliy-
YeHUsl JOJDKHBI HAYMHATBCS Cpa3y IMOCIEe BBISABIICHUS PaIHOAKTHBHOTO
3arpsisHeHHs. HeoOXoquMbl OorpaHHMYeHHE JOCTyIa Ha 3arpsi3sHEHHbIC
TEPPUTOPUH M TPEKpaIIeHHE XO3SHCTBEHHOW NESATENbHOCTH, Ie3aKTH-
BaIlisl U 3aXOPOHECHUE PaJMOAKTUBHBIX OTXOJIOB, CHIDKEHHE MOTpedie-
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HUSI 3arpsI3HEHHBIX IPOAYKTOB MUTAHUS, a TAKXKE OCYILECTBICHHE Iepe-
CeJICHUS KHUTEIEH.

3alUTHEIMU MEepaMH B CEINbCKOM U JIECHOM XO3SHCTBE CIyXKaT 4ac-
TUYHasA 3aMCHa KYJbTYpD paCTeHI/II‘/'I U TUIIOB XMBOTHOBOJCTBA, COKpa-
IIEHUE TUIOLIAM BHIPAIIMBAHUS Psiia KyJIbTYyp, NPEKpalleHue OBLEBOI-
CTBa M OTPaHUUYEHHUE JIECONOIb30BAHMS.

B Poccuu npuHsTBIE TIOCIIE YePHOOBUILCKOM aBapHy MEPhI TI03BOJTH-
a1 u30eXaTh MOJYYEeHHUS! CBEPXHOPMATHBHO 3arps3HEHHOW pacTeHHe-
BOJIYECKOH mpoaykuuu. B MeHbIIeH cTeneHn 3TO OTHOCUTCA K Hanbo-
Jiee 3arpsa3HEHHBIM palioHaM bpsiHCkoi 00sacTu, rie emé HeoOXoAMMO
NpoBeIeHHE KOMIUIEKCa peaOMIUTAllMOHHBIX MEPONPHITHH, Hampas-
JICHHBIX Ha CHI)KEHHUE MePeX0/1a PaAHOHYKIMIO0B MO MHIIEBOM LEMOYKe.

B uncne atux Mep — arpoTexHHUYECKHE, arpOXUMHUYECKHE U arpome-
JIMOPAaTUBHBIC MEPOIPUATUA HaA CENbCKOXO03I1CTBEHHBIX yroabiax, cre-
LUaJbHBIE MEPONPHUATHS B KUBOTHOBOJACTBE. {11 orpaHMYeHHs TOCTY-
IJICHUA PAAVOHYKIMAOB B OpraHU3M )I(HTeHefl, BBCICHbBI BPCMCHHBIC
J0IYCTUMBIC YPOBHU COACPKAHUA PAANOAKTHUBHBIX BCIICCTB B MPOAYK-
Tax OUTaHUI. B Tex ciydasx, Korga KOHTpoIHMpyemas NpOLyKLIHs He
COOTBETCTBOBAJIa 3THM YPOBHSM, OHA IepepadarbiBajach UM YTHIN3H-
poBaiack. 3amnper Ha cOop rpuOOB, SITOJ], JEKAPCTBEHHBIX TpaB, 3aro-
TOBKY CEHa B JIECaX COXPAHSIETCsS 10 HACTOSILEro BpEMEHH.

1.5. MyTM yMeHbLEHUs aHTPONOreHHON Harpy3ku
Ha OKpyXaloLLyo cpeay

KauecTBO oKkpyskaromieil cpelibl — COCTOSHUE OKPYXKAIOIIEH Cpespbl,
KOTOPOE XapakTepu3yeTcs: (PU3MUSCKUMHU, XUMHUCCKUMH, OHOJIOrHYe-
CKMMU W HWHBIMU ITIOKAa3aTCIIIMU U HUX COBOKYITHOCTBIO. )I.HH peUICHUA
BOTPOCOB YIPABJICHUS U PETYIUPOBAHIS Ka4eCTBa OKPYKAIOIIEH cpebl
HEOOXOMMO UMETH CIIeIYIOIIee:

1) npeacraBneHne O TOM, KaKO€ KauyeCTBO (COCTOSHUE 3arpsi3HEHHs)
MIPUPOJTHBIX CPE MOKHO CUHTATH PHUEMIIEMBIM;

2) nH(OpMAITUIO O HAOIOTAEMOM COCTOSTHIY OKPYIKAIOIICH CPelbl ’
TCHACHIHUAX €T0 U3MCHCHMUSI,

3) omeHKy COOTBETCTBHS (MM HECOOTBETCTBHSI) HAOIIOIaeMOTro H
MIPOTHO3UPYEMOTO COCTOSHUS OKPYIKAIOIIEH CPEJIbl TPUEMIIEMOMY.

Kaxk yxe ormedanoch panee (cM. 171.1.2), MOHUTOPUHT OKPYXKaroIIeh
cpenbl (3KOJIOTUIECKU MOHUTOPHHT) — KOMIUIEKCHAsI CUCTeMa HabITo-
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JICHUH 32 COCTOSTHHEM OKPY’KaloIel cpebl, OIIEHKH U MPOTHO3a U3Me-
HEHHUI COCTOSHHSI OKPY)KAIOIIEH Cpelbl MO BO3MEHCTBHEM TTPUPOTHBIX
Y aHTPOIIOTCHHBIX (PAKTOPOB.

CyIIecTBYIOT TpH YPOBHSI MOHHUTOPHHTA OKPYIKAIOIIEH Cpeapl s
OIIEHKH aHTPOIIOTEHHOTO BO3/ICHCTBUS:

1) JOKaNbHBIM — HA OTHOCUTEIBHO HEOOJBIION TEPPUTOPHH B 30-
HaX BBICOKOW WHTCHCHBHOCTH BO3JEHCTBHsI (rOpojia, MPOMBIIIJICHHBIC
paiioHBI);

2) peruoHanbHBIA — Ha Ooinee OOIIMpPHBIE O0JIACTH B 30HAX CO
CpPEJHUM YPOBHEM BO3/ECHCTBUS;

3) rI00aNBHBINA — MPAKTUYECKH TI0 BCEH TEPPUTOPHU 3€MHOTO IIa-
pa.

BaxxaeimmM 37€MEHTOM 3KOJIOTUYECKOTO MOHUTOPHHTA SIBIISIETCS
OIleHKa BO3JEHCTBUSA Ha okpyxaromryto cpexy (OBOC), koTopas ocy-
IIECTBISETCS B IEJISAX BEHISBICHUS M MPUHATHS HEOOXOIUMBIX M JIOCTa-
TOYHBIX MEp MO MPEAYNPEKICHUIO BO3MOXKHBIX HENPUEMIIEMBIX JIJIS
00111eCcTBa PKOJIOTHYECKUX U CBSI3aHHBIX C HUM COLUATBHBIX, IKOHOMH-
YECKHUX U IPYruX MOCIEACTBUM peaan3aluy XO3UCTBEHHON WM MHOU
nesitenbHoCTH (puc. 1.3).

MOHWUTOPWHT YIPABNEHWUE
OuBHKa
Habnroaenne o draKtnyeckoro
COCTOSAHUA PerynuporaHue
KayecTBa
OKpYXAWen
OueHka cpeapbl
MpoOrHo3 COCTOAHUA —=  NPOTHO3ZUPYEMOro
COCTOSHMA

Puc. 1.3. Cxema npoBeqeHHs MOHUTOPHHTA

JJisl cHWKEHHST HETaTUBHOTO BO3ICHCTBHS 3arps3HSIONINX BEIIECTB
Ha Ouocdepy B menmoM M e€ KOMIIOHEHTHI — atMmocdepy, aurocdepy,
runpocdepy — HeOOXOMMO 3HATh UX MPEeIbHBIE YPOBHU.

B cootBeTcTBUM € 3akoHOAaTeNbCTBOM Poccuiickoit denepanuu yc-
TAHABJIMBAIOTCS B OOJACTH OXpaHbl OKPY’Karomleld Cpebl HOPMATHUBBI
Ka4yecTBa OKpY)XKAolIed Cpebl H HOPMATHBBI JIOITyCTHMOTO BO3JIEHCT-
BUsl Ha He€, MpU COOJIOAEHUH KOTOPBIX O0ECIeUHBacTCS yCTOWYHBOE
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(hYHKITMOHUPOBAaHUE €CTECTBEHHBIX IKOJIOTHYECKUX CHCTEM M COXPaHs-
eTcsi OMoIOrn4IecKoe pasHoOOpasue.

IIpedenvro oonycmumas xonyemmpayus (II/[K) — MakcUMalbHOE
KOJIMYECTBO BPEIHOrO BEIIECTBA B €AMHMIIEC 00beMa MM MAacChl, KOTO-
poe TMpH JIUTEIHLHOM BO3JICHCTBUU HE BBI3BIBAET KAKUX-INOO OoIe3-
HCHHBIX M3MEHCHHMI B OpPraHU3ME YeJIOBEKa M HEOJIarONmpHSTHBIX Ha-
CJICJICTBEHHBIX M3MECHEHUH Y TIOTOMCTBA, OOHAPYKMBACMBIX COBPEMEH-
HBIMH METOJIaMHU.

Onpenenenue ITJIK ocHOBbIBaeTCS HA MOPOrOBOM MPHUHIIMIIE JCHCT-
BUS XHMHYECKHX COCAMHECHHU. [lopoe 8pedHoco Oelicm@us — MUHU-
MajbHas J103a BEIIECTBA, P MPEBBIIICHHH KOTOPOH B OpraHU3Me BO3-
HUKAIOT U3MEHEHUS, BEIXOAIINE 32 PEeNbl (PU3NOJIOTHISCKUX U TIPU-
CIIOCOOMTENBHBIX PEAKIIMNA, MU CKpbITas (BPEMEHHO KOMIICHCUPOBAH-
Hasl) MaToJIOTHsI.

OmnpeenéHabIe TAKUM 00pa30M HOPMATHBBI OCHOBAHBI HA TIPUHITUIIE
aHTPOIIOIIEHTPU3MA, T.€. MPUEMIIEMBIX IJISl YEeJIOBEKA YCIOBUU CPEHbI,
YTO SIBJIAETCS OCHOBOH CaHUTAPHO-TMTHCHHMYECKOTO HOPMHUPOBAHUS.
OpaHaKo YeIOBEeK HE CaMbIil UyBCTBUTEIBHBIN U3 OMOIOTHYECKUX BHIIOB,
Y HEJb3s CUUTATh, YTO €CIIM 3aIUINEH YeJIOBEK, TO 3aIlUIIEHBI U IKOCH-
CTEMBI.

DKOJIOTHYeCKOe HOPMHPOBAHUE IMPENIoyiaraeT yd4€T JOMyCTUMON
anTponiorerHoil Harpysku ([lIAH) Ha sxocuctemy, moj Bo3ieHCTBHEM
KOTOPOH OTKIOHEHHE OT HOPMAJILHOTO COCTOSTHHUS YKOCUCTEMEI HE TIpe-
BBIIIAET €CTECTBCHHBIX W3MEHEHHMIA, CJICOBATEIBHO, HE BBI3BIBACT He-
JKENaTeNbHBIX MOCIEACTBAN y KUBBIX OPraHU3MOB U HE BEAET K YXYI-
IICHHUIO KaYeCTBa CPEIIbI.

Ho B xadecTBe MpakTUYECKOTO MCIOIB30BAHMS K HACTOSIIEMY Bpe-
MEHH M3BECTHBI JIUIIIb HEKOTOPBIE MOTBITKH yUE€Ta JIOIYCTUMON Harpy3-
KH JUIS BOJOEMOB PHIOOX03SIIICTBEHHOTO Ha3HAYCHHS.

Oxonornueckasi 0€30MaCHOCTh OT JACSITEILHOCTH XO3SUCTBEHHBIX
CyOBEKTOB JIOJDKHA 00ECIeUMBaThCA KOMIUIEKCOM (DMHAHCOBBIX, 3aKO-
HOJIATENBHBIX U TEXHUYECKUX MEpP, YMEHBIIAIONINX BPEIHOE BO3ACHCT-
BHE Ha OKPY’KaIOIIYIO CPEy.

Baxueiiinmu 3aKoHOIaTEbHBIMU aKTaMU SBISOTCS DefepalibHbIe
3aKk0HBI «O CaHUTAPHO-AMHIEMUOJIOTHIECKOM OJIaromnolyduu Hacele-
HIs» (1999), «O6 oxpane oxpysxkatomei cpeas (2002), «O0 skonoru-
yeckoi axcneptuse» (2006). Ha teppuropun Poccun neficTByrot dene-
pabHBIE CAHUTAPHO-3IHUIEMUOIIOTUIECKIE MTPABUIIa U HOPMATUBBI, yT-
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BEPKACHHBIC U BBEAEHHBIC B ACHCTBHE (enepaIbHbIM OPTaHOM HCIION-
HUTEIBHOM BIIACTH.

K gmcimy OCHOBHBIX METOJOB YINPAaBICHHS OXPaHOW OKPYKaIOIIEH
Cpelbl OTHOCATCS UH(OPMAIIMOHHEIE, TPEAYPEAUTENbLHBIC U IPHHYTU-
tenpHbIe (Tadi. 1.10).

Tadauna 1.10

MeTOI[Ll PEryjampoBaHusi pAMOHAJbHOI'0 MIPUPOAOIIOJAbL30BaHUS

IIpenynpenuresnbHbie IIpunyauTenbHbIE
Hugopmaun- AIMUHHCTPATHBHbIE ¢dunanco-
OHHBIE
npaBoBble | KOHTPOJL- | JKOHOMHU- | popiexa | oTBercTBen-
HbIE aeckne Hus HOCTH
MoHUTOpUHT Hopma ITpoBepka | Cybcunuu | Ilnarexu | 3ampers! pabot
Hccnenopanus npaBa nesrensHocTy | Jlortanmm | Hamorm | Orpanmuenus
OopazoBanne | Cranmaptel | Cepruduka- | JIerotusie | Ltpadsr | pesrensHOCTH
IIpocBemenue | Paspeme- | nus ToBapoB 3aliMbl OGunura- Apect
Bocnuranue HUs JInnensupo- | Kpenutsl U OtcTpaHeHue
IIponaranga OKodKC- BaHUE Wzbatue
IIporuosupo- repTu3a OkoaynuT
BaHME Wusenrapu-
3aIus

DKOJIOTHYECKasi MporpaMMa JOJKHA OCHOBBIBATHCS HA MPHUHIUIE
YCTOHYMBOTO pa3BUTHS, KOTOPHI oOecrednBaeTcss He OTAETbHBIMHU
MPUPOJIOOXPAHHBIMU MEPONPUATUAMU, @ KOMIUIEKCHOW PEKOHCTPYKIU-
el MPOU3BOACTBA, MO3BOJISAIONICH MUHUMU3UPOBATH PACXO]l MPUPOIHBIX
PECYpPCOB U OJHOBPEMEHHO YMEHBILIATh AHTPOIOICHHYIO Harpy3Ky Ha
OKPY’KaIOILYI0 Cpeny.
Jns noctukeHus 1ene 3KoJorudeckoil nporpammel B Poccuun on-
peaeNneHsl CleIyOIUe OPUPOIOOXPAHHBIE MEPOIIPUSTHUSL.
Oxpana u payuoHanbHoe UCNoIb308AHUe BOOHBIX PECYPCO8:
® CTPOUTENILCTBO OYMCTHBIX COOPY>KEHUHU HJI CTOUYHBIX BOJ MPE.-
MPUATHIA;

® BHEApPEHHUE CHCTEM 00OPOTHOTO BOJOCHAOKEHHS BCEX BHJIOB;

® TIOBTOPHOE WCHOJBh30BaHHE COPOCHBIX BOJ, VIyUIIEHHE WX
OUHCTKHU;

® pa3paboTKa METOMOB OYUCTKH CTOYHBIX BOJ M TIEpEPaOOTKH KU~
KHX OTXOJOB;

® PEKOHCTPYKLHUS WIH JIMKBUIALMS HAKOIIUTEIEH OTXO/I0B;
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® CO3/1aHWE W BHEAPEHUE aBTOMATHU3UPOBAHHOW CHCTEMBI KOHTPOIIS
3a COCTaBOM M 00bEMOM cOpOCa CTOYHBIX BOJI.

Oxpana ammocgeprozo 8030yxa:

® YCTaHOBKA ra3olblIeyJIaBINBaIONINX YCTPONCTB;

® OCHAIIEHUE ABUTaTEIE BHYTPEHHErO CrOpaHUsl HEHUTpanu3aTo-
pamu Il 00e33apaKuBaHUsI OTPAOOTABIIMX ra30B;

® (CO3/IaHME aBTOMATHU3UPOBAHHBIX CHCTEM KOHTPOJISI 3a 3arpsi3He-
HUEM aTMOC(EPHOTO BO3/TyXa;

® CO3/1aHWE U OCHAI[EHHE JTaboPaTOPH KOHTPOJISI 32 COCTABOM BHI-
Opocos;

® BHEJPCHUE YCTAHOBOK JIJIs YTHIIM3AIlMU BEIIECTB U3 Ta30B.

Hcnonvzosanue omxo008 npouszso0cmaa u nompeOieHus.:

® CTPOUTEILCTBO MycOpoIepepadaThIBAOIINX 3aBOJIOB;

® BHEJpPCHHUE TEXHOJIOTHA I nepepaboTKH, cOopa U TPaHCIOPTH-
POBKH OBITOBBIX OTXOOB C TEPPUTOPUH T'OPOJIOB;

® CTPOMTENHCTBO YCTAHOBOK JJISi TIOMYYEHHS CHIPbS W3 OTXOJOB
MIPOU3BO/ICTBA.

KoHmponkHbie eonpock! u 3adaHust

1. Yto Takoe 6uocdepa u 4eM OnpeaestoTcs e€ rpaHuIbI?

2. Kakue KOMIOHEHTHI (THNBI BEIIECTBAa) OMOC(EpHl BBIICINIT
B.1.Bepnanckuii?

3. JladiTe ompezeneHNe MOHATUH «OHUOIIEHO3Y», «OHMOTOM», «OHUOTEO-
IIEHO3», «OKOocHUCTeMa». B uéM oTiauuue MOHITHI «OHOTEOILIEHO3» H
«IKOcHUCTEMAa»?

4. YUro takoe apantarun? Kak ux xiaccupuupyroT?

5. UTo NOHMMAIOT 1O TEPMUHOM «BTOpast MIPUPOLA», KTPEThS IPHU-
poma»?

6. HazoBute rinaBHbIC NpUYNHBI, HETATUBHBIE MOCIEACTBUS U IYTH
MPEeAOTBPALICHUS 3aTPA3HEHUS OKPYKAIOUIEH Cpebl.

7. HazoBuTe BUABI MOHUTOPUHIA OKPYIKAIOIIEH CPENIbI.

8. HazoBUTE eCTECTBEHHBIE U aHTPONOTE€HHBIE UCTOUYHUKH 3arps3He-
HUSI aTMOC(EPHOTO BO3TyXa.

9. Kakue BeriecTBa SBISIOTCS UCTOYHMKAMH OOpa30BaHUs KHCIIOT-
HBIX JOXIei?
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10. HazoBuTe aHTpomoreHHbie (PakTOPHI 3arpsi3HEHHUS BOIHBIX O00b-
ektoB. Kakue Bobl cuntaroTcs 3arpsa3HEHHbIMUA?

11. Yrto Takoe sBTpodupoBaHHE BOJOEMOB U B YEM 3aKIOYACTCS
pa3HUIA MEXKIY SBTPOPUPOBAHMEM U 3arPSI3HCHUEM BOJ0EMOB?

12. Oxapakrepu3syiiTe Han0oJee YacTo BCTpeUaroIuecs 3arpsa3HuTe-
JIX BOJTHOM Cpenbl.

13. KakoBBI MOCIEACTBUS aHTPOTIOT€HHBIX KUCIOTHBIX 3arpsI3HEHUN
noyn?

14. Kakne BemiecTBa OTHOCST K TBEPIABIM OBITOBBIM oTxomam? Ha
KaKue TPYIIBI, C TOUKH 3PEHUS KOJIOTHIECKON 0€30MacHOCTH, UX TPHU-
HATO Pa3AeNATh?

15. IlpuBeauTe OCHOBHBIE TEPMUHBI M OTIPEACITICHHS, HCIIOIb3yEeMbIe
B DKOTOKCHUKOJIOTHH.

16. Ilepeuricnure OCHOBHBIE MYTH MOCTYIUIEHHS] KCEHOOMOTHKOB B
OpraHHW3M 4YelIOBeKa W JKMBOTHBIX, HalTe KPATKYI0 XapaKTepUCTUKY
KaKJIOTO U3 HUX.

17. HazoBuTE OCHOBHBIC TUIIHI PAIHOAKTUBHBIX PacaioB.

18. Kakas mo3a siBisieTcss MEpOil OMOIOTHYECKOTO BO3ICHCTBUS pa-
aUauun’?

19. [eiicTBUTENBHO JH OKpY’Kalolas cpeja IMOABEpPraeTcss 3Ha4H-
TENBHO OOJNBIIEH T030BOI HArPy3Ke MOCIE OCBOCHHUS SICPHON SHEPTHH?

20. VYkaxuTe HUCTOYHUK H3IYUYCHUS, BHOCSAUIUN MaKCUMaJIbHBIA
BKJIAJT B 103y JUIS HACETICHUSI.

21. Kakue pauoHYKIHUIbI SABJISIOTCS OMOTEHHBIMU?

22. VKaXWTe UCKYCCTBEHHBIC PAIMOHYKJIHJIBI, aKTUBHO YYaCTBYIO-
e B OMOTeOXMMHUYECKUX KPYTOBOPOTaX.
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FMMABA 2

MEAWKO-3KONOrM4ECKME NPOBINEMbI, CBA3AHHBIE
C 3ArPA3HEHUEM OKPYXAIOLLIEU CPE[bI

2.1. OcHoBbI couuManbHOW 3Konorum

CoyuanvHas sKonozusi — HayKa O TapMOHW3AIMH B3aMMOJECHUCTBUI
MeXIy oOImecTBoM M mpupomoi. IlpemqmeToM commambHONW IKOIOTHU
BBICTYIIACT HOOCGhepa, T.€. CUCTeMa, KOTopas (opMHpyeTcs u (yHK-
[MUOHMPYET KaK pe3ylbTaT CO3HATENbHON MEeATENbHOCTH YelOBEeKa.
HNHbIMU croBaMu, NPEAMETOM COLMAIBHOM 3KOJOTUHU SBIAIOTCS MPO-
necchl GopMUpoBaHUs U QYHKIIMOHUPOBAHUS HOOC(HEPHI.

ConnanbHy0 SKOJOTHIO HA3BIBAIOT €€ SKOJOTHEH YelloBeKa WIIH
COBpEMEHHOW J3Kojoruei. B mocnemnue Tofpl CcTano akTUBHO Pa3BU-
BaThCsl HAYYHOE HAlpaBJICHUE, MOJTYYHBIIEE HA3BAHUE «TJI00ATMCTHKAY,
pa3pabaThiBaroIiee MOJEIN YIIPaBIsIEMOT0, HAYYHO M JYXOBHO OpraHU-
30BaHHOT'O MHpA C TEJIbI0 COXPAHEHUS 36MHOW [TUBUITH3AIINN.

BcemupHoe mpu3HaHHE COIMAIBLHOW KOJIOTHH KaK CaMOCTOSTEIb-
HOM HayKu OTHOCAT K 60-M rogam XX crosetus. MOXHO BBIJICIHTH TPU
OCHOBHBIX 3Tala pa3BUTUS JAHHON HAYKH.

HauanpHslil 3Tan — SMOUPUYECKU, CBA3aHHBIA C HAKOIUICHUEM pa3-
HOOOPA3HBIX JAHHBIX 00 OTPHUIATEIBHBIX SKOJIOTMUYSCKUX MOCICACTBUIX
HayYHO-TEXHUYECKON pEeBOMIOIMU. Pe3ymbTaToM MaHHOTO HAMpaBICHUS
HKOJIOTUYECKNX HCCIIEOBAHUHN CTall0o 0O0pa30BaHHME CETH TI00AIBHOTO
HKOJIOTUYECKOTO MOHUTOPHHTA BCEX KOMIIOHEHTOB OHOC(hEpHI.

Bropoii stanm — «MmomensHBI». B 1972 1. BBRIIIAa B CBET KHHUTA
. Menoysa u np. «lIpenensl pocra», B KOTOPOH BIEpBBIE JAHHBIE O
Pa3sHBIX CTOPOHAX YEIOBEUECKOU NEATEIHHOCTH OBUIM BKIIOYCHBI B Ma-
TEMaTHUYECKYIO0 MOJIENTh U UCCIIeIOBaHbI ¢ ToMoIsio OBM. Briepsrie Ha
ro0albHOM ypOBHE Obllla HMCCiIe/0BaHA CIOXHAs JMHAMHYECKAs MO-
JIeJTh B3aMOJEHCTBHUS O0IIeCTBa U IIPUPOIHI.

Haganom TpeTbero — rio0anbHO-MOTUTHIECKOTO — dTara COIUailb-
HOM 3Kojoruu cuutaerca 1992 r., xorma cocrosuiack MexayHapoaHas
KOH(EpeHLUs 0 OKpYy’Karollel cpene U pa3Butuio B Puo-ne->Kaneiipo,

80



rae Oblla MPHUHATA COTJIACOBAHHAS CTPATETHS HA OCHOBE KOHIICTIIIUH
YCTOWYMBOTO Pa3BUTHSI.

ComnmanbHast SKOJIOTHS — KOMIUIEKCHAS HaydHas IUCIHUIUINHA, BO3-
HUKIIAsA Ha CTBIKE COIMOJOTHHU, SKOJOTHH, (GUIOCOMUH U APYTHX HAYK,
C KaXJIOW U3 KOTOPBIX OHA TECHO B3anMojeicTByeT. ColuaibHas KO-
JIOTHS SIBIIAETCS CBSI3YIOIIMM 3BEHOM MEKIY TEXHHUECCKUMH HAyKaMH W
0O0IIIECTBEHHBIMH HAyKaMH.

HaykHn 0 pa3BnTHUn HaykWn O pa3BUTUN
HeOpraHW4YeCKWUX | | JKONOruA le— OpraHyu4eCcKUuX
CUCTEM CUCTEM
HaYKH O HeXKUBOW HayKK1
npyupoae 0 YenoEEKe

il i

TexHU4eCKWe coluanbHan 06LIJ,ECTBEHHbIe
[t —
Haykun [— JKoNnorua [ HayKu

Puc. 2.1. MecTo 5K0JI0rHueCKUX AUCUMUILIMH B IIEJIOCTHOM CUCTEME HayK

OCHOBHBIMHM TJIOOAJTBHBIMH COLIMAJILHO-3KOJIOTHYECKUMHU TIPOOJIe-
MaMH, PAacCMAaTPUBAEMBIMU COILMABHON HSKOJOTHEH, SIBISIIOTCS POCT
YUCIIEHHOCTH HACeNeHUsl IUIAaHEeTHI, PECYPCHBIN KPH3HC, BO3pAacTaHUE
arpecCMBHOCTH CPEJIbl U U3MEHEHHE TeHO(OHIa. A TaK)Ke BHITCKAIOIINE
U3 HUX — POCT MOTPEOJICHHS, POCT TOPOOB, 3arpsi3HEHUE CPE/IbI, Tajie-
HUE YPOBHS )XKU3HH, U3MEHEHNE CTPYKTYPHI HACEIIEHHUS, CKYYEeHHOCTb.

BakHelmmii acieKT HMCCISIOBaHUA B3aMMOOTHOIIICHHMH 4YeJoBeKa U
Cpelbl — M3yYeHHe MPOOJIeMbI ananTalydd YejIOBEeKa K OKpYKaromieh
cpeae u e€ u3aMeHeHusIM. [loHsITHE «amanTanus 4eIOBEKa» BBICTYHAET
oHUM W3 (PyHIaMEHTAIBHBIX MMOHITHHA COBPEMEHHOH CONMaIbHON KO-
JIOTHH, OTPAKAIOIINX IPOIIECC CBA3HM YEJIOBEKA C OKPYKAIOIIEH cpeaoi
1 €€ U3MEHEHUSIMU.

JpyruM mpeaMeToM H3YYeHHS B COIMAIBHOW IKOJOTHH SBISETCS
MIOBE/ICHNE YeJIOBeKa B €CTECTBEHHOU M COIMANIbHOM cpene. DyHaamMeH-
TaJbHBIE COCTABIISIONINE ITOBEJCHUS — PEAKTUBHOCTh U AKTHBHOCTD.
Ecnu peakTuBHOCTE TaET BO3MOXKHOCTH B OCHOBHOM TIPUCIIOCA0INBATE-
csl K cpelie, TO aKTUBHOCTB TPUCIIOca0IuBaeT cpeny k cebe. Uem Bhime
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YPOBEHb OpraHM3alldi >KMBOTO OpraHu3Ma, TeM OoJjbllee 3HAUYCHHE
nproOpeTaeT akTUBHOCTH 110 CPABHEHHUIO C PEAKTUBHOCTBHIO.

Oco0oe BHMMaHHE Y[ENACTCS TOBEACHUIO UYENIOBEKa B CUTYAIMSX,
3HAYUTENLHO OTIIMYAIONINXCS OT OOBIYHBIX. K TakuM cUTyanusm OTHO-
cAT KpuTHUeckue (crtpecc, (Gpycrpanuto, KOHGOIUKT U KPHU3HC), KOTO-
pble, B CBOIO OYepe]lb, MOTYT BBI3BIBATHCS IKCTPEMALHBIMHU (haKTOpa-
MHU.

AKXTyaJIbHYIO 3HAaUUMOCTh ITPUOOpETaeT mpodieMa BOCIIUTAHUS KO-
JIOTMYECKHUX MOTPeOHOCTEN yenoBeka. Pemenne nanHoil mpoOieMsl mo-
3BOJIUT YEJIOBEKY HAYYUTHCS KHUTh B TAPMOHHUH C MPHPOIOH, C IPYTUMH

JIIOABMH, C CaMUM CO00.

CornmanpHasi 9KOJIOTHS JETATbHO M3y4aeT KU3HEHHYIO Cpeay dYelo-
BeKa — KOMIUIEKC MPEAMETOB M ABJICHUM OKpYXKarolled NpUPOJHOU U
COLIMATIBbHON JEMCTBUTEIBHOCTH, C KOTOPBIMH OH B3aUMOJEHCTBYET Ha
IIPOTSKEHUN KU3HU. B CTpyKType eauHON )KU3HEHHON Cpe/ibl YEI0BEKa
paccMaTpUBaIOTCS COLUANILHO-OBITOBAs, TPYAOBas U pPEKpealnoHHAas
CpeJbl.

K anemeHTaM 3KOJOTHYECKOM 3THKH, HPAaBCTBEHHOTO acCIEKTa B3au-
MOOTHOIIEHUH 4YeJI0BeKa, OOIIECTBa M MPHUPOJbI OTHOCUTCS «IKOJIOTH-
YeCKUM HMMIEepaTuB», BBIABUHYTHIM akagemukoM H.H. MouceeBsiM u
MPEIMUCHIBAIOLINHI, TPUIEPKUBASCH TEOPUN KO3BOIIOLMIOHHOTO Pa3BHU-
THS 00IIecTBa M MPHUPOIBI, HE BCTYNAaTh B MPOTHBOPEYHE C €CTECTBEH-
HBIMH 3aKOHOMEPHOCTSIMH, 4TOOBI HE BBI3BaTh HEOOPAaTUMBIX IpoLec-
coB B Ouocdepe.

Psgom ¢ 3THM MMIIEpaTHBOM MOXXET OBITh TIOCTABJIEH «IPUHIIMII
MapTHEPCTBA» BO B3aHMOCBS3U YEJIOBEKA U MIPUPOIBI.

Takum 00pa3zom, colMaibHasi SKOJIOTH — 3TO Hay4Hasi 00JacTh, Uc-
cleyomas ooue CTpyKTYPHO-IPOCTPAHCTBEHHBIE, (DYHKIIMOHATIbHbIE
Y BpEMEHHBIE 3aKOHBI B3aUMOOTHOIICHUS! Orocdephl IIaHEeTHl ¥ aHTPO-
MOCUCTEMBI (€€ CTPYKTYpHBIE YPOBHH OT BCEIro 4YeJIOBEUECTBa A0 WHAU-
BUAYYMAa), a TaKK€ WHTErpaJibHble 3aKOHOMEPHOCTH BHYTPEHHEH OHO-
COLIMANILHON OpraHu3alluy YeJI0BEYeCKOro 00IIecTRa.

To ecTh BCE cBOIUTCS K TOW K€ KIIaCCHUECKOH QopMylie — «opra-
HU3M U Cpefia», OTJINYKE JUIIb B TOM, YTO «OPTaHU3MOM) CIIY>KHT BCE
YEJIOBEYECTBO B IIEJIOM, & CPEIOl — Bce MPHUPOJIHBIE U COLMAIHHBIE
TIPOIIECCHI.
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2.2. NoHATMA 6e30NaCHOCTH M pUCKa

Be3zonacnocmp — cocTosiHye 3alIUIIEHHOCTH Y€I0BEKa, O0IIeCTBa U
OKpYyKaroIllel cpeasl OT Ype3BbIYaiHOM omacHOCTH. B HacTodiee Bpe-
Msl Takoe ONpejeieHue Oe30MacCHOCTH HCIOJB3YETCsl MPAKTUYECKH BO
BCEX BBICOKOPA3BUTHIX CTpaHax, M €ro MOXHO paccMaTpUBaTh Kak 00-
HICTIPUHATOE B aHAIN3¢ 0€30IMacHOCTH.
OObekTaMu 0€30MACHOCTH SIBISIOTCS YEJIOBEK, OOIECTBO, OKpY-
Karomas cpesa.
CyOBexTbl 0e30MacHOCTH — TOCYJapCTBO, IOPHIUYECKHUE, (U3NUe-
CKHE JIUIIa U OpraHu3auny, 00JIagarone npaBaMu 1 003aHHOCTSIMU 10
00eCTeYeHNIO HKOJIOTMYECKON 0€30I1aCHOCTH, a TAKXKE JIpyrue rocyaap-
cTBa. B KauecTBe enuHUIl M3MEpEHHsI OE30MACHOCTH TPEJIaraeTcs Uuc-
MOJIb30BaTh MIOKA3aTeIH, XapaKTEPU3YIOIIE COCTOSIHAE 30POBbS 4eJI0-
BEKa M COCTOSHHE OKpyXaromei cpeabl. COOTBETCTBEHHO LiEeJbI0 obec-
neYeHnst mporecca 0e30MacHOCTH SIBISIOTCS JOCTHKEHHUE MaKCUMallb-
HBIX OJarompHUsTHBIX MMOKa3aTejel 30pOBbs U BHICOKOTO KayecTBa cpe-
Il OOMTaHUS.
310pOBbE YeNoBeKa ONPeAeSeTCs ero AMHAMUYECKIM PaBHOBECHEM
C OKpyKaroIei cpenoil. B OonpIIMHCTBE CTpaH MUpa MOTEHIHAN 370-
POBBS HACEJIEHUS IPUHATO XapaKTEPU30BaTh CUCTEMON CTATUCTUIECKUX
NoKa3aTeneH, BKIOYAIOLIHX
e jeMorpaduyuecKue MoKazaTenu (POXkKIaeMOCTb, CMEPTHOCTb, €C-
TECTBEHHBIH MPUPOCT HACENCHHS, TTPOJOIKUTEIBHOCTD )KU3HN);

e 3a00jeBaeMOCTh (00IIas, MO OTAEIBHBIM KiaccaM OOJIe3HeH, OT-
JeJIHBIM BO3PACTHBIM IPyMIaM U Ap.);

e (usHUecKoe pa3BUTHE (BCETO HACEICHUS WM Pa3INnYHBIX BO3pac-
THBIX TPYIIN);

® TPYIIIBI 3I0POBbS;

® MHBAJIHUIHOCTD.

Jyisl OlleHKH 3[I0POBbSI UCTIONB3YIOTCS M JpYyrue MokaszaTenu. B da-
CTHOCTH, MOKa3aTeJH, XapaKTEePU3YIOIIUe YCIOBUsI, 00YCIOBIHBAIOIIUC
BO3HUKHOBeHHE 3a0oseBanuil. K mociaeqaum otHocsATCs akTOphl pHc-
Ka.

B 00bIYHOM TOHMMaHUM PUCK — ITO BEPOSATHOCTH BO3HUKHOBEHHUSI
KaKOT0-TH00 HEXKEeNaTebHOI0 COOBITHS C MPEICKa3yeMbIMU TIOCIIEACT-
BUSIMH 32 OIpPENCIEHHBIM MPOMEXYTOK BpeMmeHH. IlpumenuTtensHO K
BO3/ICHCTBHIO HEOJIATOTNPHUSITHBIX (PAaKTOPOB OKPYKAIOIMIEH Cpeabl TOJ
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PHUCKOM NOHUMAIOT COYETAaHHE CIIOCOOCTBYIOIINX YCIOBUH, HO HE HEMO-
CPEACTBEHHYIO IPUUMHY Pa3BUTHS OOJNE3HU.
Puck — 510 o)kuaeMasi 4acToTa BPEIHBIX (HEXKEJIATSIbHbIX) d(heK-
TOB y HaceJeHHs, BOSHHKAIONIMX OT 3aJaHHOTO BO3JEHCTBUA 3arps3-
HAIOIINX BEILIECTB.
Puck xapaktepusyercsi BEpOSITHOCTBIO, MTOCIEACTBUSIMU pPeaTU3aIlui
pUCKa U 3HAYMMOCTBIO MOCIIEICTBUI. B CBSI3U C 3TUM ONpenessoT mno-
TEHLUAJIbHBIN U peabHbIN PUCK.
TlomenyuanvHolii puck — PUCK BO3HUKHOBEHHsI HEOIArONPHUATHOTO
JUTSE 4esioBeKa AddexTa, Onpeae/iseMblii KaKk BEPOSTHOCTh BO3HHUKHOBE-
HUs 3T0ro 3¢ ¢deKTa NpHu 3aJaHHBIX YCIOBUSX, BBIPaXKaroIIUiicsS B MPoO-
LEHTaX WM AOJIAX eAWHHULBL. Pacyér moreHnuampHOro pucka Haubosee
YCTEIIHO HUCIOJB3YEeTCs Al MEAUKO-3KOJOTHYECKON OLIEHKH KadecTBa
OKpYKalollle cpepl.
Peanvuwiii puck — KOMMYECTBEHHOE BhIpAXKEHUE yiepOa o0IIecTBEeH-
HOMY 3JI0pOBBIO, CBSI3aHHOTO C 3arpA3HEHHEM OKpY’Kalolle Cpensl, B
BEJINYMHAX JIOTIOJHUTENBHBIX CIIy4aeB 3a00JieBaHHI, CMEPTH U JIp.
OOBIYHO oTIpesieNnsieTcs MPH OlleHKEe CYMIECTBYIONIEH CUTYalluy WK TPU
PETPOCIIEKTUBHBIX UCCIIEIOBAHUAX.
Puck 310poBbI0 yenoBeka (HaceNeHus1), CBA3aHHBIN C 3arpsA3HEHUEM
OKpYKaroIleld cpeapl, BO3HUKAET IMPH CIEAYIOIMUX HEOOXOAMMBIX M
JIOCTAaTOYHBIX YCJIOBHSIX:
® CYIIECTBOBaHHME MCTOYHHKA PUCKA (BpEIHBIC BEIIECTBA B 0OBEK-
Tax OKpYXaroIlel Cpepl WK MPOAYKTaX MUTAHUS U TIp.);

® IIPpUCYTCTBHE MCTOYHUKA PUCKA B ONPENEIEHHOW, BPEIHON I
YeNoBeKa, J103€;

® T[OABEPKCHHOCTh HACEJICHMSI BO3ACHCTBUIO YHOMSHYTOM H03bI
BPEIHBIX BEIIECTB.

Ilepeuncnennsie ycaoBus 00pa3yloT B COBOKYITHOCTH PEaJbHYIO yT-
PO3Y WK ONAaCHOCTD IS 3J0POBbsSI YEJIOBEKA.

HaxomnneHHsbIi kK HACTOALEMY BPEMEHH TEOPETUUECKUHN U MPAKTHYe-
CKAU OMBIT B OOJIACTH periaMeHTHpPOBaHHUA (DaKTOPOB OKpYKaroIei
Cpellbl IO METUKO-OMOJIOTHYECKHM KPHUTEPUSIM JIETaeT BO3MOXKHBIM M
HEOOXOJMMBIM TIPOBEJCHUE OIIEHKHA PHCKa 3/I0pPOBBIO aJIEKBATHO TEM
NpUYMHAM, KOTOpPbIE 3TOT PUCK OOYCIIOBIMBAIOT, U IO TeM MOKa3are-
JISIM, TI0 KOTOPBIM OIIEHUBAETCS COCTOSHHE 37I0POBbSL.

KonnuecTBeHHas OlleHKa pHCKa MpelycMaTpUBaeT OLIEHKY IBYX BH-
JIOB PUCKA: UHAUBUAYAJIBHOTO U MOMYJISILIUOHHOTO.
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Huousuoyanvnviii puck (nomenyuanvhwvli) — BEpOATHOCTb BO3HHUK-
HOBEHUS HEONAronpHUsATHBIX MOCTEICTBUN BO3JACHCTBUS (pakTopa pucKa
(y oTmenpbHOrO HYemoBEKa) 3a OMPENSIEHHBINA MEPHUOJl BPEMCHH WA B
TEUEHUE BCEH KU3HU.

THonynayuonusiil puck (nomenyuanibHulli) — 00IEe YUCIO OXKHUIAC-
MBIX HEOJAroNpHUATHBIX MOCIEJCTBUI Cpeu OTJCIbHBIX KOHTHUHTEHTOB
HACEJICHHSI.

Brigenstor Takxke omuocumensubili pedaibHslil puck, Kak OTHOIIEHUE
KOJIMYECTBA WJIM PACIPOCTPAHEHHOCTH HEOJIArONMPHUSTHBIX PeaKiHidi Ha
(akTOp pHCKa y JIMII, TIOJABEPTIIMXCS BO3ACHCTBHIO TOro (hakropa, K
AHAIOTMYHBIM ITOKA3aTENSIM Y JIUI], He TIOJIBEPTIIXCS BIUSHUIO (DaKTO-
pa pucka.

Kaxxaplii 4enoBek B CBOEH IMOBCEIHEBHOM JKMU3HHM CTAJIKMBAETCS C
OOJIBIIMM YMCIIOM Pa3HOOOPa3HBIX (PAKTOPOB PUCKA, YACTh U3 KOTOPBIX
SIBIIIETCSL JOOPOBOJILHBIMU, @ YaCTh BBIHYK/JICHHBIMH, HaBS3HIBAEMBIMU
JIPYTUMH JIIOJIbMH WX TOCYIaPCTBOM B II€ITIOM.

B otnnune oT HemocpeJCTBEHHBIX MPUYMHHBIX (PakTOpoB 3a00eBa-
HUHA (Hanmpumep, OOJIE3HETBOPHBIX OaKTepUd, BUPYCOB, KaK MPHYUH
pa3BUTHSl MH()EKLIMOHHBIX 3a00JeBaHUI) (aKTOpbl pPHCKa ACHCTBYIOT
OIOCPEIOBAHHO, CO37aBasi OJaroNnpHUATHBIA (QOH i pa3BUTUA 00JIe3-
HEH.

Dakmopybl pucka — 3T0 TMOTSHIINAIHHO ONACHBIE JJIS 340POBbS (hak-
TOPBI TOBEIEHYECKOTO, OMOJIOTHYECKOro, TeHETUYEeCKOT0, YKOJIOTHYe-
CKOI'0, COLMAJIIBHOTO XapakTepa OKpYXKarolleil M IPOU3BOICTBEHHOM
Cpellbl, TIOBHIMAIOIINE BEPOSATHOCTh pPa3BUTHS 3a00I€BaHWH, WX TPO-
TPECCUpPOBAaHKUE U HEONArONPHUATHBINA HCXOZ.

[Tpu Bo3neiicTBUU (PaKTOPOB pHCKa OKPYKAIOLICH CPEeIbl BO3MOKHO
pa3BUTHE HEOJTHOPOIHBIX 3P PEKTOB, B TOM YHCIIE:

® TEHOTOKCHYECKOTO JEWCTBHUS, IMPOSIBIAIONIETOCS B HApYIICHHU

CTPpYKTYypsl U mponeccoB pemapanuu JHK, wecrabumbHOCTH
XpOMOCOM, XPOMOCOMHBIX abeppanusix. dopmupoBanue O60Ib-
HIMHCTBA BPOKAEHHBIX TIOPOKOB Pa3BUTHUS 00YCIOBIEHO COMATH-
YECKUMHU MyTalusMU B 3MOpHOHANBHOM Tmepuoae. B mocTHa-
TaJILHOM TIEPUOJIC MYTAllHd T€HOB COMATHYECKHX KJIETOK MOTYT
WHHUIIMUPOBATH Pa3BUTHE AyTOMMMYHHBIX, BOCIIAJUTENBHBIX, JIC-
TeHEPATUBHBIX M HEOIUIACTHYECKUX MPOLECCOB B PA3IUYHBIX Op-
raHax ¥ TKaHsX;
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e (epMEHTONATHYECKOTO EHCTBUS B BUIAC YTHETCHHS WM aKTHUBa-
UM (pepMEHTHBIX CUCTEM, BICKYIIHX 3a cOOOH pa3BUTHE MMATOJO-
THYECKUX PeaKkHil B TKaHSX;

® MEMOpPaHOIATOJIOTUYECKOTO JICHCTBHSI, MPOSBISIONIETOCS B BUJIE
MOBPEXKCHUST MEMOPaHHBIX PELENTOPOB U HAPYIICHUS MPOBE/Ie-
HUSI MOJIEKYJISIPHBIX CUTHAJIOB MEXKIIETOYHOTO B3aUMOJICHCTBHS,

e MeTaboIMYEeCKUX HapyLIeHWi, B pe3yibTaTe KOTOPBIX MPOUCXO-
ISIT pPa3OpakKeHUE CIM3UCTBIX OO0OJIOUEK IBIXAaTENIbHBIX ITyTEH,
YrHETEHUE CUCTEMBI MECTHOTO HMMYHUTETA;

® KaHIIEPOTeHHOTO JEHCTBUS, MPOSBISIONICTOCS B HHUIIMUPOBAHUH
WIN YCKOPEHHUHU Pa3BUTHsI HOBOOOPA30BaHHUH;

® TEPATOreHHOTO JACHCTBHA — BO3ZHMUKHOBEHHS HEHACIIEAYEeMbIX
CTPYKTYPHO-(YHKIMOHAIBHBIX Ae(PEKTOB y 3apOabIIlia I 1042
B IIEPHOJ BHYTPUYTPOOHOTO Pa3BUTHS OPraHU3Ma;

® SMOpPUOTOKCHYECKOTO ACUCTBHS — TOKCHYECKOTO BIIHMSIHUS HA DM-
OpHOH U IUIOJ, BKIIOYAIOUIETO CTPYKTYPHBIC U (PYHKIIMOHATBHEIE
HapyLCHUS WIN TOCTHATaJbHBIC MPOSBICHUS TakuxX 3¢ QeKToB,
KaK BPOXXAEHHBIC MOPOKH Pa3BUTHS, HAPYLIEHHE POCTA, BHYTpPHU-
MaTo4Hasi THOENb U HapyIlIeHHe OCTHATATLHBIX (DYHKIIUH.

® TOHAJOTOKCHYECKOE [EHCTBHE, XapaKTePH3YIOIIeecsl TOKCHYe-
CKUM BIIUSTHHEM Ha TIOJIOBBIE JKEJIE3bl U CHCTEMY HX PETYJISIINH.

XapakTep M CTENEeHb BBIPAKEHHOCTH (PAKTOPOB PUCKA B OKPYKaro-
1Ie cpejie OnpeAessiFoT OCTPOTY MEAMKO-OKOJIOTHIECKOW CUTYallUH.

[TpuHATO cUUTATh, YTO 37I0POBBE YEIOBEKA OIMPEIEISAETCS CIOKHBIM
BO3ACHCTBHEM LIENOr0 psiga (pakTopoB — OMOJOTMYECKHX, SKOJIOTHYE-
CKUX WM COLMANBHBIX. BKag B pucCK pa3BUTHS HapyLICHUS 3J0POBbS Ha-
CelleHHs KaXKJI0ro M3 3THX (PAKTOPOB HE MOCTOSIHEH W 3aBHUCHT OT BHJA
aHAJTM3UPYEMBIX HapyILIECHUH, KOHKPETHBIX Teorpaduueckux, 3KOHOMH-
YECKUX U IPYTUX 0COOCHHOCTEN UCClieayeMoro paioHa (Tabm. 2.1).

B ycnoBusix KpymHBIX TOPOJIOB pealibHble HArpy3KH Ha COCTOSIHUE
3JI0pPOBbsI HACEJICHUS! PACTIPEAEISAIOTCS CIEAYIOIUM 00pa3oM: COlnab-
Hble (akTopbl U 00pa3 xu3Hu — 30,2 %; Ouonoruyeckue (GakTopel —
11 %; ropoackas U BHYTpKWIHIIHAS cpefa — 16,5 %; mpou3BoICTBEH-
Has cpena — 18,5 %.

DaKTOphl OKPYXAIOWIEH Cpeibl MOTYT UIpaTh PasjiMuHyl0 pPOJib B
BO3HMKHOBEHHH 3a00JI€BaHHUS:

® Kak 3tuojioruueckue (00Jie3Hh MUHAMATA, UTAW-UTAN U JIp.);
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e Kak (aKkTop pHUCKa, T.€. TAKOH KOMIIOHEHT 3THOJOTUH, KOTOPBIH,
XOTSI ¥ BayKEH ISl PA3BUTHSI U IPOrPECCHPOBaHUs 3a00eBaHus,
OJIHAKO caM IO ce0e MpU OTCYTCTBHM IPYTUX YCJIOBHH (Hampu-
Mep, TEHETHYECKOH MpenpacnoiokKeHHOCTH) He CIocoOeH BbI-
3BaTh 3200JIeBaHNE Y KOHKPETHOT'O YEIOBEKA.

Taoauna 2.1

Kﬂaccml)mcamm (l)aKTOpOB PUCKa X UX 3HAYCHHUE 1JIs1 3J0POBbSI

I'pynnsi ¢paxro- DakTOpHI pUCKA 3HayeHnue
POB pucKa A1 310pOBbs, Y%
Buosornyeckue gpakTopsl
I'eneruka, Ouono- | HacnencrBenHnast u npuoOpeTéHHas B X0/e 15-20*
TUs YeJIOBEKa WHIUBUAYAJILHOTO PAa3BUTHUSA TPEAPACIIO- 18-22%%*

JIO’KEHHOCTH K 3a00JICBaHUsIM.

Jxosoruyeckue GpakTopbl

CocrosiHuE OKpY- | 3arpsi3HEHHE BO3/yXa, MOYBBI, MPOIYKTOB 20-25%*
JKAIOLICH Cpe/Ibl MUTaHUS, KJIMMAaTUYECKUE  KOJIcOaHUs, 17-22%*
MOBBIIICHHBI YPOBEHb PaJUAIlMOHHOTO,
MAarHUTHOTO W IPYTUX BHIOB U3ITy4CHHH.

CounanbHble GpakTopbl

VYcnoBus u 00pa3 | HebnaronpusiTHbie MaTepuaibHO-OBITOBBIC 50-55%*
KU3HHU U BpeAHbIC YCJIOBHUS TpPYyJa, 0COOEHHOCTH 4953 %%
xapakrepa o0pa3a Ku3HU (TUIIOJHHAMUSL,
HEMpaBUIbHOE [UTAHWE, BPEIHBIC MPH-
BBIYKH, HApYIICHHE OHOPUTMOB H IIp.);
MHOT000pa3HbIe CTPECCOBBIE CUTYAIIHH,

MenunuHCcKOe OtcyrcTBre Wid HEd(PPEKTUBHOCTH IPO- 10-15*
obecreyeHne BOJMMBIX TNPO(PUIAKTHIECKHX MEPOIpPHsI- 8—10%*
THH; HHM3KOE€ KAa4eCTBO MEIUIIMHCKOM IT0-

MOIIIH.

*Jlns Poccun.
**[To nanueiM BO3.

HHI{HBHI{yaJ’ILHBIe pa3iniusg B 4YYBCTBUTCIBHOCTU K 6OJ'II>H_II/IHCTBy
HCKaHICPOTrCHHBIX (baKTOpOB, KaK IIpaBuJio0, HC NPCBLIIAOT ACCATH pa3,
B TO BPEM: KaK K )Z[CI\/'ICTBI/IIO KaHICPOrcHOB YyYBCTBUTCIbHOCTh MHAWBU-
AYYMOB MOKCT pa3jIndaThbCs B ThICAYU pas3. To ecThb npu BCEH 3HAYUMO-
CTH BIIMSHUS BHEIIHEH Cpeabl pOJib HACICACTBCHHBIX Q)aKTOpOB JUIA
3A0POBbs UCJIOBEKA YaCTO OKA3bIBACTCA onpe):[enmomel‘/i.
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I'enotun, Hacnemyemblii peOEHKOM, (opMHpYETCS Ha HPOTSHKCHUU
JKU3HU MHOTHX IOKoJieHWil. Ha Hero Bo3aelcTByeT OrpOMHOE KOJIMYe-
CTBO (pakTOpOB cpenbl: QUINUECKUX, XUMUYECKHUX, COIMATBHBIX U IIp.
[To 0OBEKTY BO3ICHCTBHS WX MOXKHO Pa3feiUTh Ha CIEAYIOIIUE TPYI-
TIBL:

e BO3JICHCTBUSA Ha PAJ MPEIUIECTBYIOIIMNX NOKOJIeHUH. B 3Tom city-

4yae 0co0oe 3HaUYeHHe UMEET COCTOSIHAE OKPY)KAIOLIeH Cpe/ibl;

e BO3JEHCTBHE Ha XPOMOCOMHBIN armapar Oy Iylux poJuTeei;

e BO3/CICTBHE Ha XPOMOCOMBI 3apOJbIIIa B IEPHOJ €r0 BHYTPUYT-
poOHOTrO pa3BUTHSL.

B mocnenHux nByX cioy4asx NpPEUMYLIECTBEHHOE 3HAUEHHE HMMEET
00pa3 ku3HU OyayIIMX POAMTENEH, BMECTE C TEM OIPEACIEHHYIO POJIb
UTparoT U (HaKTOPHl OKPYKaIOIIEeH BHEIIHEH cpeabl, 00YyCIOBIEHHBIE €&
3arpsI3HEHUEM.

Baxnoe 3HaueHHe B CHIKEHMU BIMAHUS (aKTOPOB PUCKA Ha 370-
POBbE HaceleHus UMeeT NpoHIaKTHKA.

Ipoghunaxmuxa — KOMILIEKC pa3zHOOOPa3HBIX MEPONPHUSTHHA, Ha-
MPaBJICHHBIX Ha MpPEAyNpEeXICHUE 3a00JeBaHUI WM CHIDKEHHE PUCKa
3200JIeBaEMOCTH.

C yuérom 1enell u 3a7a4, NPOPUIAKTUKY MPHUHATO KIacCUPHUIIUPO-
BaTh CJIECAYIOLUIMM 00pa3oM:

1) nepBuuHas (MpenynpexaeHHe U CHIDKEHHE 3a00J€BaEMOCTH IIy-
TEM BO3ACUCTBUS Ha €€ MPUUYMHBI U YCIOBHS (JOPMHUPOBAHUS, HA
(hakTOpHI pUCKa);

2) BropuuHasa (IpedoTBpalleHHe OOoJe3HEeH, WX IOCICACTBHH IO-
CpEJICTBOM paHHEW AMAarHOCTHKU M CBOEBPEMEHHOTO JICUSHHs);

3) TpernuHas (caep)KUBaHHE MPOTPECCHPOBAHUS PA3BUBLIMXCS 3a-
0oneBaHMii, IpeAOTBpAILCHHE UX PELUIMBOB HA OCHOBaHMU ILH-
POKOTO WCIOJB30BaHUS Pa3iUYHBIX METOJIOB JIEUEHUS U peadu-
JUTALNN).

[Io BO3MOXXHOCTH peryiupoBaHrueM (akTOpPOB PHUCKA Ha 370POBbE
HaceJeHHs, uX IUGQPepeHInpyIOT KaK yCTpaHUMbIE, YaCTHYHO YCTpa-
HUMBIE U HEYCTpaHUMBIE.

O1eHKa CTENEHH OTPULIATEIBHOTO BO3/ICHCTBHS (haKTOPOB PHCKa Ha
3I0POBbE HACEJIECHUS NMPHOOpPETaeT OCOOCHHO BaKHOE 3HAYECHHUE IIPH
pa3paboTKe MPOEKTOB U IJIAHOB OCBOEHUS HOBBIX PalilOHOB.

[pu knaccudukanmuy ypoBHEH pucka Jist 310pOBbs HACENEHHS, 00Y-
CIIOBJIEHHOTO BO3JIEHCTBHEM BPEAHBIX BEIIECTB, 3arpsA3HAIOIIUX OKpY-
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JKAIOIYIO0 Cpeay, UCIOIb3YIOTCS MPUBEAEHHBIE HIXKE KPUTEPHH TIPHEM-
JIEeMOCTH puUcKa, pekomengoBanHsle BO3 (Tabm. 2.2.)

Taoauna 2.2
KpuTepuu npueMJieMOCTH pHCKa
YpoBeHb XapakTepuCTHKA PHCKA 3Hayenne MHINBHU-
pucka JIyaabHOTO MOKH3-

HEHHOI'0 pUCKa

Beicoknii | He mpuemiiem Uit NpoOU3BOACTBEHHBIX YCIOBHH >1073
n HaceneHus. HeoOXommMbl MeponpHATHS IO
YCTPaHEHHIO MM CHIDKCHHIO PUCKA

Cpennuii | JlomyctuM U1  NPOU3BOJICTBEHHBIX YCIIOBHH. 1074-107
[Ipu Bo3nelicTBUM Ha BCE HaceleHHE HEOOXOMH-
MBI JUHAMUYECKUH KOHTPOJIb H YIIyOICHHOE
W3y4CHHUE HUCTOYHUKOB M BO3MOXKHBIX TOCIIE/ICT-
BUI HEOIArOMPHUATHBIX BO3ICHCTBHMA

Huskuit | lonycTumelii puck, npu KOTOPOM, Kak MpaBuUIIo, 10°°-107*
YCTaHABIMBAIOTCA TMTHCHUYECKHE HOPMATHBEI
JUISl HACENIEeHUs

2.3. OueHKa pucka gnsa 340poBbA HaceneHus,
00ycnoBneHHOro BNUAHWeM BpeaHbIX (hakTopoB cpefbl 00UTaHUSA

CrpaTreruio ConMagTbHO-3KOHOMUYECKOTO PAa3BUTHS YEIOBEUYECTBA C
KOHIIa aBanmnatoro Beka ompenemmia Kondepernmus OOH mo okpy-
JKaIoLLEH cpesie U pa3BUTHUIO, cocTosBIIascs B Puo-ne-Kaunelipo B utone
1992 r. OHa yOenuTeNbHO MOKa3ajia, 4TO HENb3sl OOJIbIIEe paccMaTpH-
BaTh OKPYXKAIOIIYIO CPeAy U 00JIACTh COIMAIbHO-3KOHOMHUECKOTO pas-
BUTHS KaK U30JIMPOBAaHHBIE C(HEephl C TOUKU 3pEHUS ACITEIHHOCTH YeJI0-
Beka. B pamkax TpeOoBaHWi Mo oOecredeHnIo Oe30MacHOCTH Hacele-
HUSl M CHIDKEHUS PUCKA OT HCIOJb30BAaHUS XMMHUECKUX BEIIECTB B Ka-
YECTBE OJIHOW M3 OCHOBHBIX ITOCTABIIEHA 33Jla4ya MPEKPAIIEeHUs IIPOU3-
BOJICTBA U 3alpEIIeHUs] MPUMEHEHUS XUMUYECKUX BEIECTB MOBBIIICH-
HOM OMAaCHOCTH (OTJIMYAIOIIMXCS TOKCUYHOCTHIO, CTOMKOCTBIO, CIIOCO0-
HOCTBIO K HaKOIUICHHUIO), HCIIOJIF30BAHUE KOTOPHIX HEBO3MOXKHO JIOJIK-
HBIM 00pa30M KOHTPOJIMPOBATh.

OCHOBHBIMH HAIIPABJICHUSIME MEXIYHAPOTHOW CTpATETHH B 00JIaCTH
XHUMHUYECKOMU 0€30I1aCHOCTH SBJISIOTCS
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® TIOHMMaHHE XMUMHYECKOro (hakropa (aHaJOIMYHO paJUAllMOHHO-
MY), KaK HHTETpaJIbHON OMAaCHOCTH HaHECEHUs yuiepda 370pOBbIO Ueio-
BEKa U [IPUPOAHOI cpene;

® U3yYEHHE PEaJbHOI'0 COCTOSIHUS OKPYXKAIOIIeH Cpelbl, HCTOYHH-
KOB €€ 3arpsA3HEeHHsA U COCTOSIHMS 370pOBbS JIIOJEH Ha OCHOBE ydeTa
BceX (pakToOpoB, B TOM UMCIIE U 0OecIieunBaOINX Oe30macHoe odpaiie-
HHE XMMUYECKUX BEIIECTB;

® paclIUpeHHe U aKTUBHU3AIM JEATEIbHOCTH IO OLIEHKE pHCKa,
CBSI3aHHOTO C IPOHM3BOJICTBOM U MPUMEHEHHEM XUMHUYECCKHUX BEIICCTB;

® (CO3/aHHE HAa MEXIYHapOJHOM M HAI[MOHAIBHOM YPOBHE CTPYK-
TYyp, CIEIUAILHO 3aHUMAIOIIUXCS TPo0IeMoll XUMIUYECKOH 0e30MacHo-
CTH BO BCeX €€ acIeKTax;

e pa3paboTKa NPOrpaMM IO YMEHBIICHHIO PUCKa BO3ICHCTBUS XH-
MHUYECKUX BEILECTB.

Oenepanbhbiii 3ak0H PO «O connanbHO-3MUIEMAOIOTHUECKOM Oia-
TOMONYYMH HACENCHUS» ONpEAeNseT IOHATHE COLHaIbHO-TUTHCHU-
YeCKOro MOHUTOPHHIA KaK TOCYIapCTBEHHYIO CUCTEMY HaOMIOJCHUH 3a
COCTOSIHUEM 3JI0POBbS HACEIICHHS U CPEIbl OOUTaHUS, UX aHAJIN3, OIICH-
Ky M MPOTHO3, a TaKXe ONpe/esieHUs] IPUIMHHO-CIEICTBEHHBIX CBs3ei
MEXIY COCTOSIHHEM 37I0pOBbSl HAaceJCHUS U BO3ACHUCTBHEM (PakTOpOB
cpelibl OOUTaHUS.

B 2000 r. 6putn yTBepxkAeHBI [lookeHUs O CONMaATbHO-TUTHEHH-
yeckoM MoHuTopunre (CI'M), BHepeHHe KOTOPBIX € Lesblo obecreue-
HUSI CAHUTAPHO-3MHUIEMHOIOTMIECKOro O1aronoay4us HaceleHHs OCy-
HIECTBISAETCS MO3TAITHO.

Lenb coBpemennoro 3tana CI'M — yHu(UKanus CUCTEMbI HOIy4e-
HUSI MEUKO-3KOJIOTUYECKOH MH(OPMAaLMK, YCTAHOBJICHUE CBS3H IOKa-
3aresiei 370poBbsi W (HAKTOPOB OKPYKAIOUICH Cpeibl, OlEHKAa pHCKa
3JI0pPOBBIO HaceleHHsa. PyKOBOICTBO MO OLIEHKE pHCKa ISl 3/I0POBBS
HAaceJIeHUsl NPH BO3JACHCTBUM XWMHUYECKHX BELIECTB, 3arps3HSIOLINX
OKpPY’KAIOIYI0 CPEey, pa3padoTaHO ¢ YU4ETOM IOJIOKEHUH OTE€YEeCTBEH-
HBIX, 3apyOEKHBIX 1 MEXKYHAPOHBIX OPTaHU3AINH.

MeTtozmonorusi OLEHKH PUCKa JOJDKHA HCIONb30BaThCsA IPU MPOBE-
JEHUU TOCYJapCTBEHHOIO CAaHUTAPHOTO M HKOJOTMYECKOTO Haa30pa,
9KOJIOTMYECKON M TUTHEHHYECKOW 3KCIEPTHU3BI, SIKOJOTHYECKOTO ayau-
Ta, HKOJIOTHYECKOW M TUTHEHWYECKOW IMacHOpTH3AIMH, OMpEeesIeHUs]
30H 3KOJIOTMYECKOT0 O€ACTBHS M YPE3BbIUYANHOM 3KOIOTHYECKOi cuTya-
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oy, COUUAJIBbHO-TUTUCHUYCCKOIO MOHHUTOPHHIA B YaCTHU OLICHKHU BO3-
,Z[eflCTBHH 0pr>1<a}omel71 Cpeabl Ha 310POBLC HACCIICHUA.

2.3.1. MeTog0norus OLEHKM pucka 300POBLHD HAaceNeHNs

YenoBek M OKpY’Karolasi ero cpenia moABEp>KeHBI BO3ACHCTBUIO
OTPOMHOI'0 KOJIMYECTBa XMMHUYECKUX BemniecTB. CrocoOHOCTh XH-
MHMYECKOIO areHTa HaHOCHUTBh BpEN JKMBOMY OpraHH3MY, CYILECT-
BYIOIIIasl HE3aBUCUMO OT YCJIOBUU BO3JIEMCTBUS, B HACTOSIIIIEE BPEMS
OIpeNeNAeTCsl KaKk ONMacHOCTh. PUCK, B OTIMYHE OT OMAcHOCTH, SIB-
J€TCsl pe3yJbTaToM (PaKTUYECKOrO HIIM MOTEHUHUAJIbHOTO BO3JACH-
CTBUSA XMMHYECKUX coeAuHEeHU. OH 3aBUCUT OT SKCIIO3UINH U CIle-
OUQUKA KOHKPETHBIX YCIOBHH BO3JICHCTBHS, CIIEIOBATEIHLHO, BCET/a
HUMEETCSI PUCK BO3MOYKHOTO Bpena, MPHUUMHAEMOTO0 UMM 3/I0POBBIO Ue-
noBeka. O4eHb 4acTo OOIMIECTBO HYXKIAETCS B PasyMHBIX, 00OCHOBaH-
HBIX TPEIOKEHUAX O MYyTAX CHIDKEHHUS pHcKa. Takue MpeasioKeHus
MOTYT OBITH CIieNIaHbl TOJIBKO Ha OCHOBE MH(OPMAIIMH O BEPOATHOCTH H
XapakTepe BPEAHOTO BO3IECHCTBUS.

OrneHka pUcKa 3I0POBBIO ABJISETCS OJTHUM U3 3JIEMEHTOB METOJI0JIO-
UM aHalW3a PUCKa, BKIIOYAIOLIEH B ceOsi OLIGHKY PUCKA, YIPABJICHHUE
puckoM u uHpopMHpOBaHUE O pucke. Ha coBpeMeHHOM 3Tarme pa3BUTHS
Haiero oOIIeCTBa, XapaKTepU3YIOMEeMCcs TMOBBIICHHBIM BHUMAaHHUEM K
npoOieMaM 3KOJIOTHU B UX BIMSHUIO Ha KAYECTBO KH3HU, METOIOJIOTHSI
OLICHKM pHUCKa M 370pPOBbs YEIOBEKA BO3ACHCTBUSA XMMHUYECKUX BE-
LIECTB CTaJIa 3HAYMMOM HayYHO-IIPAKTUYECKOM 3aJadeil.

OrneHka pucKa ISl 370pOBbs YeJIOBEKa — 3TO KOJMYECTBEHHAs U Ka-
YeCTBEHHAs XapaKTEPUCTHKA BPEOHBIX 3((EKTOB, CIOCOOHBIX PAa3BUTh-
Csl B pe3ysbTaTe BO3ACHCTBHSA XUMHUUECKUX (aKTOPOB CpPelbl OOUTAHUS
YeoBeKa MpU ONPEAENIEHHBIX YCIOBHUSIX SKCHO3ULMHU. MeTOon0JIorus
OIIEHKH PHCKa — MHOT'OCTYTIEHYAThIi MpoIiecc, HalleJIeHHBINA Ha BhISBIIC-
HHUE U MPOTHO3 BEPOSATHOCTU HEOIArONpUsATHOTO VIS 310POBbs S deKTa
(pe3ynbTaTta BO3IEHCTBUS) MPU 3arpA3HEHUH BPEIHBIMU BEIECTBAMHU
cpezpl oouTaHus U (WIIK) MPOU3BOJICTBEHHON CPEIbI.

MeTo0510THs OLIEHKH PUCKA HE SBISETCS albTEPHATHBON XapakTe-
PHUCTUKH cpeabl OOMTaHUS Ha OCHOBE JACHCTBYIOLICH CUCTEMBl TUTUCHU-
yecknx HopMmatuBoB, B udactHocTH [IJIK, OBYB, IIJI/I. B ycnoBmsx
npuHAToi B Poccuiickoii @enepannuy NapagurMbl  CaHUTApHO-
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TUTHEHUYECKOTO HOPMHUPOBAHUSI METOJOJIOTHS OLICHKU PHUCKA B 3HAYHU-
TEJILHOW Mepe OMMUPAETCs Ha YCTOSBILYIOCS CHCTEMY HOPMAaTHBOB.

CymecTByiomas cUcTeMa TUTHEHHYECKOTO perjaMeHTHPOBAHUS
(cucrema I1JIK) ocHOBaHa Ha MOPOrOBOM JAEWCTBUM TOKCHKAHTa, T.€.
BpEeIHOE JCHWCTBHE XMMHUYECKOI'O BEIIECTBA PEAIM3YETCSl TOJBKO IPH
MIPEBBIIICHNN ONpPeAeNEéHHOT0 (IPEAeIbHO JOMYCTUMOT0) YPOBHS A03bI.
Cobmnronennie HopmaTtuBa [I/IK rapaHTHpyeT OTCYTCTBHE BBISBIISIEMBIX
COBPEMEHHBIMH METOJAMU JUArHOCTHKU OTKJIOHEHHH B COCTOSIHUM 3/10-
poBba. HemoctaTkoM Takoro moaxoja SIBISETCS BBIAJACHUE U3 periia-
MEHTAIIMK CTOXaCTUYECKUX (0eCrIoporoBbIX) A3 PEeKTOB.

MeTomonorusi OLIEHKH PHCKa pacCMaTpUBaeT 00a CYILECTBYIOIINX
MeXaHU3Ma Pa3BUTUS BPeOHOTO 3 (dexTa: HeCTOXaCTHUECKUH (IIOpOro-
BBII) U cTOXacTuiyeckuil (OecroporoBsiil). MeTo0I0THsI CTPOUTCS Ha
CIEIYIOIIUX Moaxoaax: 1) kaHieporeHHble 3Q(EKTh MPU BO3ICHCTBUM
XUMHAYECKUX KaHLEPOTE€HOB, 00JaJal0INX T€HOTOKCHYECKUM JIeHCTBU-
€M, MOTYT BO3HUKATh IIpH JIFOOOH 1103€e; 2) MJI HEKAHIICPOTCHHBIX Be-
IIECTB M KaHIEPOT€HOB C HET€HOTOKCHMYECKUM MEXaHH3MOM JEHCTBHS
NpPEIoIaraeTcsi CyIEeCTBOBAaHUE MTOPOTOBBIX YPOBHEH, HMXKE KOTOPBIX
BpeaHbIe 3¢ (EeKTH He BO3HUKAIOT.

Pesynprarom Takoro moaxoja SBISAETCS pa3iHuMe B METOJOJIOTHH
HOpMHpPOBaHU. /i1 MOpOroBeIX 3(PEeKTOB HOPMHUPOBAHHUE OCYIIECTB-
JSIeTCs B COOTBETCTBUHU C pe(PpepeHTHBHIMH J03aMH M KOHLECHTPALUSIMU
(ananor I1JIK). Kanneporennsie 3@ ekt HOpMUPYIOTCS 110 TPUHIIUAITY
«YPOBHS MPHUEMJIEMOTO PUCKa», T.€. BEPOATHOCTH (KOIWYECTBO IOIOJI-
HUTEJBHBIX CIy4aeB) 3a00J€BaHUS PAKOM IPH BO3ACHCTBUU OLICHUBAE-
Moro (akTopa CpaBHHBAETCSI C YPOBHEM OHK03a00JIEBAEMOCTHU B IIOIIY-
nanuy. BennmunHa nmpuemiieMoro pucka oTpakaeT TaKhe YPOBHU MHIU-
BUAYaJIBHOTO PUCKA, KOTOPbIE HE TPeOYIOT NPUMEHEHHS AOTIOIHUTEINb-
HBIX MEp II0 €r0 CHIDKEHHIO U HE3HAYUTEJIbHBI 110 OTHOLICHHIO K pHUC-
KaM, CYIIECTBYIOIIMM B IOBCEAHEBHOMN AESATEIHLHOCTH WIH KU3HU JIIO-
JIEH.

Ha ocHOBaHMM BBINONHEHHBIX PAcUYETOB OENAECTCs 3aKIIOUEHHE O
NPUEMIIEMOCTH WJIM HENPUEMIIEMOCTH JUTsL HAaceleHUs W mpodeccHo-
HAJILHBIX TPYNI YPOBHEW WHAMBUIYAIBHBIX PUCKOB H (POPMHUPYIOTCS
NPEISIOKECHUS ATl IPUHATHS PELICHUSI O IPOBEICHUH SKCTPEHHBIX Me-
POIIPUATHIH MO CHIKEHHIO PUCKA — YIPABJICHUE PUCKAMHU.

B nactosmee Bpemst opranamu denepabHON CITyKOBI IO HAI30PY
B cepe 3amuThl MpaB moTpeduTeNe u OIaronoiydus 4YenoBeKa WC-
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noJe3yeTcst «PyKOBOJICTBO IO OIIEHKE PHUCKA IS 3I0POBbsI HACEICHHS
MIPH BO3JEHCTBHM XUMHYECKUX BEIECTB, 3arpsA3HSIONINX OKpPYKaro-
yro cpemy» (2004).

MeTo10J10THsl TOKCHKOJIOTHYECKOT0 HOPMHUPOBAHHMSI, OCHOBaHHAs Ha
OIICHKE PHUCKA 37I0POBBIO JTOJKHA MPUMEHATHCS JJIS PEUISHHs! CIIeIyo-
MUX BOIIPOCOB CONUAIbHO-TUTUCHUYCCKOTIO MOHUTOPUHT A:

MIPH OCYIISCTBICHUH TOCYJApPCTBEHHOIO CaHHUTAPHO-3ITUIESMHUO-
JIOTUYECKOTO HaJ30pa 3a pa3MeieHneM 00bEKTOB — BRIOOPE MECT
JUTSL CTPOUTENhCTBA JKIIIBIX OOBEKTOB, JICUECOHBIX YUpEKICHUH,
YUPEKACHUN COLUAIBHO-KYJIBTYPHOIO HAa3HAYEHUS U IIp., HEIO-
CpCACTBCHHO IpUJICTAIOIUX K ITPOMBIIIICHHBIM 06’LeKTaM, CIIO-
COOHBIM 3arps3HATh OKPYXKAIOUIYI0 CPENy XUMUYECKHMH Bellle-
CTBaMH, C y4ETOM Pa3MepPOB WX CAHUTAPHO-3aITUTHBIX 30H;

MIPU BBISBICHUN XMMUYECKHX 3arpsA3HEHuil Ooyiee yeM OJHOIO
KOMITOHEHTa OKpYXaromieit cpenbl B auamazoHax mpo3 0,1-
1,0 ITAK;

IIPpU BBIABJICHUHM 3arpA3HCHHA TCPPUTOPUN HECKOJIBKUMHU XHUMU-
YECKUMHU BeleCTBaMH (OCOOCHHO MPU WHTEPMUTTHPYIOIIEM JIeH-
CTBUM), He mpesbimaroniero yposus 1,0 ITJK ans kaxaoro u3 3a-
TpSI3HUTENEH;

JUTS pacu€Ta pa3MepoB CAaHUTAPHO-3AIMUTHBIX 30H MPEIIPUITHIH;
JUTSL OLIEHKH yIep6a (Bpena), HaHECEHHOTO 37J0POBBIO OT BO3/IEH-
CTBUSL (PAKTOPOB Cpebl OOUTAHUSA, B TOM YHCIIE TIPU Ype3BbIYAii-
HBIX CHUTYaIUAX TPUPOAHOTO M TEXHOTCHHOTO XapaKTepa.

2.3.2. AnropuT™ OLIEHKM pucka

MeTo0I0THUECKyI0 OCHOBY alTOPUTMa OIIEHKH PUCKA COCTaBIISACT
Hay4yHO OOOCHOBaHHAs M YCTAHOBJIEHHAs 3aBHCHMOCTb «J103a—OTBET»,
KOTOpasi MpPEAyCMaTPHUBACT BBIIBICHHYI0 NPUYMHHYIO 00YyCIOBJICH-
HOCTh Pa3BUTHS BPeTHOTO 3P QeKTa MpH JCHCTBIH JAHHOTO BEIIECTBA B
OIIPE/EIEeHHBIX JJ03aX.

3aBHCUMOCTb «103a—0TBET» JUISI OLCHKH KAHIIEPOr€HHOI'O PHCKA OT-
paXaeT BeITUYMHA BEPOSATHOCTH Pa3sBUTHUS paKa MPH YBEITUUYECHHH 03B
(xoHIenTpanuy) Ha | Mr/kr wi 1 Mr/m’. DTOT mapamerp MMeeT Ha3Ba-
HHe «paxrop HakioHay (SF).
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i XapakTepUCTHKH PUCKA Pa3BUTH HEKaHLEPOTeHHBIX 3P deKToB
B OCHOBHOM HCIIOJIB3YIOTCSI TaKHE IMOKa3aTeld, Kak pedepeHTHas no3a
(RfD) u pedepentnas konuentparus (RfC) xumugeckux BeniecTs. ITu
II0KAa3aTelld SBJSIOTCS OCHOBOW JUISl YCTAHOBJIGHHS YpPOBHEH MUHU-
MmasibHOTO pHcka. IlpeBrimenne pedepenTHoil (Oe30macHoil) OO3bI HE
CBSI3aHO ¢ 0C3abTCPHATUBHBIM Pa3BUTHEM BpeAHOro 3ddekTa, omIHAKO
YeM BBIIIE BO3JICHCTBYIOIIAS 71033, U YeM OOJIbIIEe OHA MPEBOCXOIUT
pedepeHTHyI0, TEM BBILIE BEPOSITHOCTH IOSBICHUS BPEIHBIX 3P PEKTOB.

[lapameTpsl 11 XapaKTEPUCTHKH PHCKOB — IIOKA3aTeNHd OLECHKH
pHCKa BO3JICHCTBUSI KaHIIEPOTEHHBIX arcHTOB ((hakTop HakioHa, SF) u
HEKaHLIEPOT€HHBIX areHTOB (pedepeHTHBIX 103 U KoHueHTpauuid, RfD n
RfC) — sBusroTCs pe3ynpTaToM UIMTENBHOTO 3Tana HAyYHOTO 0O0O0CHO-
BaHUS M YCTaHOBJICHHS 3aBHUCHMOCTeH «mo3a—3ddexkr». B momarisio-
1ieM OOJBIIMHCTBE CIIy4YaeB, PU MPOBEICHUH paboT 1O OIIEHKE pHCKa,
9KCHEPTHl MCHOIB3YIOT YK€ ONpEACICHHBIE U PEKOMEHIyeMble 3Haue-
HUSI 9THX [TapaMETPOB.

[Tokazarenu, wcroab3yeMble JUIsl OIICHKH PUCKA, YCTaHABIMBAIOTCS
Ha YpOBHE BEpXHEH TOBEPUTENbHON IPaHULIBI PHCKA, YTO 00ECIIeUnBaET
3HAYUTENBHBIN 3anac ux HagéxHocTH. [lo Mepe mosBneHUH HOBBIX Ha-
YVUHBIX JJAHHBIX TH [TOKA3aTEeNH MOJUIeKAT MEPECMOTPY U JOMOTHEHUIO.
Pexomennyemble 3HaueHHs peepeHTHBIX YPOBHEH BO3INEHCTBUS YT-
BEPXKAAI0TCS MUHUCTEPCTBOM 3ApAaBOOXPAHEHHS] M COLUAIBHOIO pas-
BuTHs Poccuiickoit @enepanun. [Ipu oTcyTcTBUM 3HAUYEHUH pedepeHT-
HBIX JI03 U KOHICHTPAIMi BO3MOXKHO HCIOJb30BaHUE M3BECTHBIX 3Ha-
genuit [1JIK.

B pa3BépHyTOM BHIE aIrOPUTM OLIEHKM PUCKA peasiu3yeTcsl MpoBe-
JICHUEM YETHIPEX TOCIIEOBATEIbHBIX 3TAIOB!

1) uneHTH(UKAIMA UCTOYHUKA ONACHOCTH (BpeIHOTO (DaKTOpa);

2) OLEHKH 3KCIIO3ULUH U A03BI;

3) XapakTepUCTHKHU PUCKa;

4) bopmMupoBaHus 3aKITIOUCHHS 00 UTOTAaX OIEHKH PUCKA YIS 3/10PO-

BbSI.

2.3.3. N\oeHTudukaums onacHoCTM

Wnentndukanmus omacHOCTH TpeAycMaTpUBaeT YCTAHOBIEHHE Ha
KauyeCTBEHHOM YPOBHE BECOMOCTH JIOKA3aTEeNbCTB CIIOCOOHOCTH TOTO
WJIM MHOTO areHTa BbI3bIBATh Y YEJOBEKa ONpeaciCHHbIC BpeaHbIC (-

(hexThI.
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Ha srane umnentudukamuu omacHOCTH ¢ ydu€ToM HH(popMmammu o
KOHILIEHTPALMAX XUMHYECKHX BELIECTB B 00BEKTAX OKPY’KAIOIICH CPEIb
¥ BO3MOXKHOM UX BIIMSHUH Ha 3[J0POBBE UEJIOBEKA, CBEJCHHI O KOJIHUe-
CTBEHHBIX KPHUTEPHUSX, HEOOXOUMBIX ISl OCIEAYIONIETO aHallu3a PUC-
Ka 1711 300pOoBbs (pedepeHTHBIE N03bI U KOHLEHTPALHH, (PaKTOphl KaH-
LEPOT€HHOr0 MOTEHIMANa), YTOUHAIOTCS IIeNH U 33Ja4d OLEHKH PHUCKa,
(hopmupyeTcsl TIaH MPOBENEHUs MOCIETYIONNX UCCIIeIOBaHUM, ycTa-
HaBJINBAIOTCS. HEONPEAEICHHOCTH, CIIOCOOHbBIE MOBIHUATH HA TOJHOTY U
JIOCTOBEPHOCTb OKOHYATENIBHBIX 3aKIIOYEHHH W peKoMeHJanui. Tem
CaMBIM OTIPENEISIIOTCS TPAHUIBI OLIEHKH PHUCKA, XapaKTepU3yIoIInue 00-
JIacTh IPUMEHEHHS OIYUYECHHBIX PE3YJIbTATOB.

Co6op ¥ aHAJIN3 NaHHBIX 00 MICTOYHUKAX, COCTABE U YCIOBHAX

3arpsi3HeHHsI HA NCCJIeyeMOoil TeppuTOopun

[Ipu oueHke pucKa Ha ONpEAEICHHON TEPPUTOPUH HEOOXOIUMO YC-
TAaHOBUTH BCE OCHOBHBIE CYIIECTBYIOIIHME MU CYIIECTBOBABIINE B MPO-
[IJIOM HCTOYHHWKHU 3arpsi3HEHHs] OOBEKTOB OKpyXxaromed cpernsl. [Ipu
9TOoM UG GepeHINPYIOT HCTOYHUKU 3arps3HEHUS] Ha MPHIICTAIOLINX
TEPPUTOPHSX, MOTEHLUHAIBFHO CHOCOOHBIE BO3ACHCTBOBATH Ha HCCIIE-
JyEMYIO TPYIITY JIFOJICH B CBSI3M C BO3MOXKHOCTBIO MPOCTPAHCTBEHHOTO
pacnpocTpaHeHus 3arpsi3HCHUS, a TAaKKe HAKOIUICHHS XMMUYECKUX Be-
IIECTB BO BTOPUYHO 3arpsi3HEHHBIX CPEAax B Pe3yibTaTe MEKCPEIOBBIX
MIEPEXO0/I0B.

B npenBapuTensHbIN CIIMCOK HCTOYHUKOB 3arPsI3HEHUST BKITFOUAIOTCSI
BEIIIECTBA, OOHApY)KUBacMble B OOBEKTaX OKpY’Kalolled cpenpl (aTMo-
cepHBIi BO3MYyX, MUThEBas BOJA, BOJA OTKPBITHIX BOIOEMOB, MOYBA,
NPUBO3HBIE U MECTHBIC TPOAYKTHI MMUTAHUS) TIPU MIPOBENCHUH CAHUTAP-
HO-XMMHYECKHX uccieaoBanuil. Ilpu stom mud¢epeHnupyoT: KomIo-
HEHTHI BBIOPOCOB OT HCTOYHUKOB 3arpsi3HEHUsI aTMOC(HEPHOTO BO3AYXa;
BO3MOXKHBIC OIACHBIE MPOAYKTHl TpaHCcHOpPMAlUU 3arpsi3HSIONINX Be-
HIECTB B OKPYXAOIIEH cpejie; KOMIOHEHThl COPOCOB CTOYHBIX BOJ B
BOoOeM (B cIy4ae ero XO3SHCTBEHHO-IIUTHEBOTO WM KYJBTYPHO-
OBITOBOTO HAa3HAYCHUS); XMUMUYECKUE COCAMHEHHS W TPOAYKTHI HX
TpaHchOpMaIUH, MOTNAIAI0IINE B MTUTHEBYIO BOIY B Mpoliecce e€ OYrcT-
K{, 00e33apaXHUBaHuUs], XPAaHECHHUS WM TOCTaBKM NOTPEOUTEIISIM; KOMIIO-
HEHTHI 3arPA3HEHHUS TIOYBBI.

Heo0xonumo THaTenbHO aHAIM3UPOBATH OPHIIMABLHBIE CBEICHUS O
cocTaBe BBIOPOCOB (COPOCOB) ¢ YUETOM BHIa HCTOYHHUKA 3arpsI3HEHUS U
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0cOOEHHOCTEH HCIIONB3yEeMBIX TEXHOJOTHMYECKHX mpoueccoB. IIpu o06-
HAapy>KCHUU SIBHBIX HETOYHOCTEH CIEAYeT MPOBECTH MPOBEPKY KauyecT-
BEHHBIX U KOJMYECTBEHHBIX XapaKTEPHCTHUK BHIOPOCOB B armocdepy,
cOpOCOB B BOJIOEMBI M OTXOJIOB TIPOU3BOICTBEHHOM JICATEIILHOCTH.

Wndopmanuio 0 NOTCHUMATBHBIX 3arpsi3HUTENSX BOJOMCTOUYHUKOB
MOYKHO TIOJIYYUTh U3 TPEANPOEKTHBIX U MPOEKTHBIX MAaTEPHATIOB CHCTEM
KaHAJIM30BAHUS, OTICIBHBIX OYHCTHBIX COOPYKEHHH, KOMIUIEKCHBIX
NPUPOAOOXPAHHBIX IPOTPaMM U JIp.

Undopmanuio o BO3MOXKHOM 3arpsi3HEHUM MUTHEBON BOABI IMOJTyYa-
IOT U3 TPOEKTOB CHUCTEMbI BOJOCHAOKEHHS, TEXHOJOTHYECKUX KapT,
ceptudukaroB, TY U Apyroil 1OKyMEHTALMH, OTHOCALICHCS K pearcH-
TaM, 3arpy3kaM, MaTeprajaM U 3J€MEHTaM TPaHCIIOPTHPYIOIIHUX U pa3-
BOJISIIIMX KOHCTPYKIWH, MPOTOKOJIOB, OTYETOB U APYrod JOKyMEHTa-
UM, TIPEJICTaBIIIEMOH B LIEHTPHI [ occaHsmuIHaa30pa.

[Ipu ananuse BO3MOXHOIO 3arps3HEHHs MOYBBI HEOOXOAMMO IIpH-
HUMAaTh BO BHUMaHHE PACIIOJIOKEHHE YYaCTKOB €€ JIOKaIBHOTO 3arpss-
HEHHsI, XUMHYECKHI COCTaB MPOMBIIUICHHBIX OTXOOB, 3aXOPOHCHUH,
NPOJIMBOB, a TAKXKE HAJIHYHE UIUTEILHOTO 3arPsS3HEHHS CONPEACTbHBIX
cpell CTOMKUMH XUMUYECKUMH COCTUHEHUSMH (HarpuMmep, 3arpsa3HeHus
aTMOC(EepHOTO BO3yXa TUOKCHHAMH, MOJIUXJIOPUPOBAHHBIMU OU(EHHU-
JlaMH, TOJIMAPOMATHUYECKUMHU YTIJIEBOJOPOJAMU, PTYThIO, MBIIIBSIKOM U
ap.).

Hapsny ¢ aHamu3oM MOCTYIUIEHUS! XMMHYECKUX BEIIECTB B OKpY-
JKAFOIIYI0 Cpely OT YUTEHHBIX HCTOYHHUKOB 3arps3HEHUs, HEe0OX0IUMO
UCIIOJIb30BaTh HMMEIOLINECS] PE3yNbTaThl CAHUTAPHO-XMMUYECKUX HC-
CJICIOBAaHHUN PA3IMYHBIX OOBEKTOB OKPYXAIOLICH Cpeabl Ha H3ydyaeMoil
TEPPUTOPUH.

CoOpaHHbIe NaHHbIE TPYNIHPYIOTCS € YYETOM HCCIEAYeMOro 00b-
€KTa OKpY’Kaloliel cpelpl U MecT 0TOopa mpod. B ananu3 BKiIOYaroT He
TOJIbKO MTOTOBBIC CTATHCTHUYECKHE MapaMeTphl, HO U BCE U3MEPCHHBIC
pa30BbIC KOHIICHTPAILIMU C YKa3aHHEM JaThl 0TOOpa MPOo0, YTO 0COOCHHO
Ba)XKHO IPU OLICHKE PUCKA OCTPHIX BO3ACHCTBUI XMMHUYECKUX COECTUHE-
HUM.

C 1enpio BBISIBIICHUS IPUOPUTETHBIX BEIECTB HEOOXOAUMO TpOaHa-
JU3UPOBaTh (PHU3MKO-XMMUYECKHE CBOWMCTBA HCCIEIYyEMBIX BEILECTB,
KOTOpbIE OMNpEAEISIOT OCOOCHHOCTH WX IOBEACHHUS B OKpYyKaroLen
cpene. MicrouHrKaMu CBEJICHWH O MAHHBIX MMOKA3aTeNX SBISIOTCS pas-
HOOOpa3HbIe CIENUATU3UPOBAHHBIE CIPABOYHUKA W KOMIIBIOTEPHBIC
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0a3bl JaHHBIX, a TAKXKE KOJIMYECTBEHHBIC 3aBUCHMOCTH «XMMUYECKas
CTPYKTypa — CBOWCTBa.

3TO MO3BOJUT BHIOUPATH MPEUMYIIECTBECHHBIC MAPIIPYTHl BO3ICHUCT-
BUS, MYTH TMOCTYIUIEHUS XMMHUYECKHUX BEIIECTB B OPraHU3M, a TaKxKe
MIPUOPUTETHBIE CPEABI JUISl ONPEAENCHUS PAcUETHOIO WM PEAbHOTO
CoJlep’KaHUs] XUMUYECKHUX BEILIECTB IPH OLIEHKE KCIIO3UIINH.

OOHapyxeHHe Y XUMHYECKOTO BEIIECTBAa CIOCOOHOCTH K MEXKCPE0-
BBIM II€peXo0JiaM, HAKOIUICHUIO OJHOBPEMEHHO B HECKOJIBKHX OOBEKTax
OKpYKaIoIlleH Cpenbl SBISAETCA NOKa3aHUEM K MPOBEICHUIO OLEHKU KYy-
MYJISITUBHOTO (MHOTOCPEIOBOTO) PHCKa, 00YCIOBIEHHOTO TOCTYIICHH-
€M XMMHYECKUX COEIMHEHUI B OPraHM3M YEIOBEKAa OJHOBPEMEHHO U3
HECKOJIBKHX CpEZ.

AHajau3 HH(POPMAIUM 0 MOKA3aTeIAX ONACHOCTH
XHMHUYECKHX KAaHIEPOreHOB

Ha srame uneHTH(UKAIME ONACHOCTH B Ka4eCTBE MOTCHIIMATBHBIX
XUMHAYECKHX KaHIEPOIeHOB HEOOXOJWMO BBIJCIUTH TPYIIBI BEIIECTB,
KOTOpbIE HPEAINOIOKHUTEIFHO OJHOBPEMEHHO IOCTYNAIOT B OPraHH3M.
i TakuX XMUMHYECKHX COEANHEHHH HE0OXOIMMO MPOBECTU COMOCTAB-
JICHWe KPHUTHUYECKUX opraHoB (cucteM) M 3(dekroB m Ha OCHOBE
UMEIOIUXCS JIUTEPATYPHBIX NAHHBIX WM AHAJOTHMU CO CTPYKTYpHO
OMM3KMMH BELIECTBAMH MOIBITATHCSA HPEANOIOKHUTH TUIl MX COBMECT-
HOr0 (KOMOMHHUPOBAHHOI'O U KOMILJIEKCHOTO) ACHCTBUS.

B xauecTBe KOHCEpBATHUBHOI'O MOAX0/a K OLIEHKE KOMOMHHPOBAHHO-
ro JeHCTBUS HEKaHLEPOT'CHOB UCIONb3YeTCs MPEAnoIokeHue 00 anau-
TUBHOCTH JICHICTBUS BEIIECTB, BO3JACHCTBYIOLIMX HAa OJHU U TE K€ Opra-
HBI WJTH CUCTEMBI OPTaHU3MA.

Br100p NpHOPUTETHBIX XHMHYECKHUX BelleCTB
AJI MCCJIEI0BAHMSA

MakcumanbHO IIOJIHBI ME€peYeHb MOTEHLUHAIbHO IPUOPUTETHBIX
BEIIECTB Ha HCCIENYEMOM TEPPUTOPUHU aHATU3UPYETCS C LETbIO BBISAB-
JICHUS XHUMHUYCCKUX COC):[PIHGHPIFI, NpEaACTAaBJIAIONIUX TOBBINICHHYIO
OIMacHOCTh ¥ BBIJICTICHHBIX B Tpoliecce GOPMUPOBAHHUS MPEIBAPUTEIIH-
HOTO CIIEHapHs BO3AECHCTBHUSA, U MyTEH UX MOCTYIUICHUS B OPraHU3M Ye-
JIOBEKa.

BeecTopoHHss oLieHKa puCKa BO3JEHCTBUS Ha 370pOBbE YEIOBEKa
BCEX MOTEHIHAIBHO BPEIHBIX BEILIECTB XOTS U KEJIATENBHA, HO PeaIbHO
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HEOCYIIECTBUMA M3-3a 0OJBILOro 00bEMa HCCIeIOBAaHUS U TPeOyeMbIX
MaTepHaJIbHBIX PECYpPCOB, a TAK)KE OTCYTCTBHS aJIeKBaTHBIX JAaHHBIX 00
YPOBHSIX BO3JICHCTBUS M MOTEHIMAILHONW OMACHOCTH PsJla XUMUYECKUX
coeZIMHEHMIH. B cBs3M ¢ 3THM aHain3 OOBIYHO MPOBOJUTCS HA OCHOBE
JEeTaIbHOrO HCCIIENOBAHUS OTPAaHMUCHHOrO YHCa MPHOPUTETHBIX (MH-
JUKATOPHBIX) BEIIECTB, KOTOPBIE HAMIYYIIUM 00pa3oM XapaKTepH3yIOT
peaNbHBIA PUCK IS 3M0POBbSL.

BenymmMu kpurtepusiMu Ui BRIOOpa NMPHOPUTETHBIX (MHIMKATOP-
HBIX) 3arps3HSIOIIMX BEIIECTB SIBIAIOTCS MX TOKCHYECKHE CBOICTBA,
pacrpoCTPaHEHHOCTh B OKPYXKaIOUIEH cpe/ie U BEPOATHOCTb UX BO3/CH-
CTBHS Ha YEJIOBEKa: KOJIMYECTBO BEILIECTBA, OCTYNAIOIIEE B OKPYKalO-
HIYIO CpeAy; BBICOKAs CTOMKOCTH (IIEPCUCTEHTHOCTDH) BEIECTBA B 00B-
eKTe OKPYXaroIel cpellbl; cocOOHOCTh K OMOaKKyMYJISIHU; CIOCO0-
HOCTh BEIIECTBA K MEXKCPEIOBOMY pPacHpe/eiCHUI0, MUTPAIlUA U3 O
HOW cpelpl B APYTHE CpPeAbl, YTO MPOSABISETCS B OJHOBPEMEHHOM 3a-
IPSI3HEHUH HECKOJBKHUX CpeJl U MPOCTPAHCTBEHHOM PACIpPOCTPAHEHUU
3arpsi3HEHMSI; ONIACHOCTH JIJISI 3/I0POBbSI YEJIOBEKA, T.€. CIIOCOOHOCTH BBI-
3bIBaTh BpeAHbIe d3PeKTh (HeoOpaTuMble, OTAaJIeHHbBIe, 00Ianaronme
BBICOKOW MEIUKO-COLHATIBHON 3HAYNMOCTBIO).

[IpropuTEeTHOCT, XUMUYECKUX COCTUHEHUH OLCHUBACTCS TaKKe Ha
OCHOBAaHUH NPUHAJICKHOCTH K OTEUECTBCHHBIM, 3apyOCKHBIM H MEX-
OYHApOIHBIM MEPEYHSAM MIPUOPUTETHBIX M 0CO00 OMACHBIX XMMUYECKUX
BEIIECTB, & TAKKE XUMHUECKUX COCAMHEHHM, SBISIONMMXCS THITMIHBIMU
KOMITOHCHTaMH 3arpsi3HEHHS TOPOICKOM cpelibl MITH XapaKTePHBIMH IS
BBIOPOCOB (COPOCOB) OT KOHKPETHBIX MPOMBIIUIEHHBIX 00BeKTOB (TOL,
MYCOpOCKHIaTelIbHbIC 3aBOAbI, HedTenepepadaThIBAOIINE MPEATIPH-
ATHS U JIp.) ¥ aBTOTPAHCTIOPTA.

OCHOBHBIE OTE€UECTBEHHBIC U MEXIYHApOIHBIC IEPEUHU TPUOPHUTET-
HBIX M OIACHBIX XMMHUYECKUX BEIECTB OOOOLICHBI B KOMIBIOTEPHON
cucreme, pazpadorannoit B HUM skonoruu 4enoBeka U TUTHEHBI OKPY-
skatomet cpensl uMm. A.H. Ceicuna PAMH.

2.4. Tunbl cTaHAAPTHBLIX MEAUKO-IKONOrMYECKNX CUTYaLWA
U KPUTEPUN UX OLIEHKM

MenuKo-9K0JI0THYECKYI0 CUTYyalluio B JII0OOM perHoHe (WM Hace-
JEHHOM TYHKTE) MPUHATO OLIEHUBATH 110 KaTEeTOPHUsIM:
® yIOBJIETBOPUTENBHAS;
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OTHOCHUTEIBHO HaNpsKEHHAS;

CYIIECTBEHHO HAIPSHKCHHAS;

KpUTHYECKAas WIH YpE3BhIYaliHAs SKOJIOTHIECKAS,
KatacTpouiecKasi Wil CUTYaIUsl SKOJIOTHIECKOTr0 OEICTBHSL.

Y 1oBNeTBOPUTENFHAS MEAUKO-3KOJIOTHIECKAsi CUTYaIUs XapaKTepH-
3yeTCs TIOJTHOW M HEOTPaHMYEHHOW MPUTOAHOCTHIO CPEbl OOUTAHNUS, €
9KOJIOTHUECKOW 0€30MacHOCThIO M 0E3BPEIHOCTBIO IS 3I0POBbsl Hace-
JICHUSL.

OTHOCUTENEHO HAampsHKCHHAs MEIUKO-IKOJIOTUYEeCKas: CHUTYaIlHs
CBUJIETETILCTBYET O HEKOTOpOH (HauMEHbLIeH, HO pPEerucTpupyemMon)
CTETIEHN ONACHOCTH JJIsl HACEJICHUs OLEHUBAEMbIX BPEIHBIX (PakTOpoB
cpenpl ooutanus. [Ipu 3TOM MOTYT pa3BUBaThCS HaYaJIbHBIE U3MECHEHUS
B COCTOSIHHH 3JIOPOBBS (IIPEHMYIIECTBEHHO B BUE pocTa uncia (PpyHK-
UOHANILHBIX HApYIICHUH W MPeInaToiorun) y Hanbolee BOCIPUUMYH-
BOIl WacTH HaceneHusI (HOBOPOXIEHHBIX, JIeTEH paHHEro Bo3pacra, Oe-
PEMEHHBIX KEeHIIUH U JPYTUX TPYII).

Cy1iecTBeHHO HaIpsDKEHHAS MEAMKO-IKOJIOTHYECKasl CUTyalus Xa-
paKTepu3yeTCsl 3HAUUTEIHLHBIM YPOBHEM 3arpsi3HEHUS cpe/ibl 0OUTaHus,
pocToM 3a00JIeBAEMOCTH y HamOosee BOCIPUMMYMBON YacTH Hacele-
HUS, a TaK)Ke TOCTOBEPHBIM POCTOM INPEATIOIOKUTENBHO SKOJIOTUYECKU
3aBUCHMBIX OOJIe3HEH Cpemu JeTel W B3POCIbIX, HEKOTOPBIM YBEJIHYe-
HUEM JIETCKOW U CYMMapHO# 3a00JIeBa€MOCTH.

Kputnueckas uinm upe3Bpl4aifHasi MEAUKO-IKOJIOTHIECKAsi CUTYaIHs
XapaKTepU3yeTCsl BBICOKOW CTENEHBIO 3arpsi3HEHHs Cpeabl OOWTaHus,
OTIACHOCTBIO ISl HACEJIEHUS TE€X WM WHBIX OOBEKTOB OKpYKaroIIei
cpensl. [Ipu 3TOoM 0TMedaeTcs MOBBILLICHHBI YPOBEHb 3a001€BaEMOCTH
1O PsAY HO30JOTHYeCKHX (HOPM U KIIACCOB OOJIe3HEH ¢ BOBMOXKHOMU pe-
TUCTPALUEeH DKOJOTHMYECKH OOYCIIOBIICHHOM MATOJOTHH B Pa3IHYHBIX
BO3PACTHBIX TPYIIAX HACEIICHUH.

Kartactpoduueckas MeIUKO-3KOJIOTHYECKasi CHTYallusl WIA CUTya-
ISl OKOJIOTUYECKOTo OCJCTBHS XapakTepu3yeTcs emé OOnpuMu (B
CPaBHEHHU C KPUTUYECKOW CHUTyalluei) KOJMYeCTBEHHBIMH ITOKa3aTe-
JSIMM 3arpsA3HEHHUs] cpenbl OOMTaHWS W YCTAaHOBJICHHOH NPUYMHHO-
CJICZICTBEHHOH CBSI3bI0 MEXKIy BpEIHBIMHU (pakTOpamMu cpeibl OOMTaHUS
U 9KOJIOTUYECKH OOYCIIOBIICHHBIMH U3MEHEHUSIMH COCTOSIHUSI 3I0POBbS
HaCeIleHUsI.

B 3akone «O06 oxpaHe OKpYKaIOIIEH cpeabl» JaHbl CISAYIOIINE OIl-
peneneHus.
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3onamu  upeszgviuauinol KOIOSUHECKOU Ccumyayuy OOBSIBIAIOTCS
YYacTKH TEPPUTOPHUH, TI€ B PE3YyIbTATE XO3ANCTBEHHON WM WHOW ned-
TEIBHOCTH TPOUCXOAST YCTOWYMBBIE OTPULIATEIbHBIE H3MEHEHHS B OK-
py’Karomiei cpefie, yrpoXkarolue 3J0pOBBI0 UEIOBEKa, COCTOSHUIO €c-
TECTBEHHBIX SKOJIOTHUECKUX CHCTEM, TeHETHUYECKOMY (POHIY pacTeHHi
U )KUBOTHBIX.

3onamu sxonocuveckozo beocmaus OOBSIBISIOTCS YIaCTKU TEPPUTO-
puH, TA€ B pe3yNbTaTe XO3SMCTBEHHOM MM MHOW AESITEIbHOCTH IPO-
H30IUIH TIyOOKHEe HeoOpaTHUMbIe U3MEHEHUS] OKPY>KaIoLIel cpepl, To-
BIEKIIE 3a COOOHM CYIIECTBEHHOE YXYIIICHHE 3J0POBBS HACEIICHUS,
HapyIlIeHUEe MPHUPOJOOXPAaHHOIO PaBHOBECHUS, PA3PYILIEHUE ECTECTBEH-
HBIX CHUCTEM, Jerpafganuio Gpaopsl 1 GayHsl.

B Poccun k pernonam c¢ HeOJIaronmpusiTHONW SKOJIOTUYECKON CHUTya-
nueit otHocsATcs: Konbckuit moyocTpoB (BBICOKAsl YyBCTBUTEIBHOCTD
CEBEPHBIX 3KOCHCTEM K TEXHOTCHHBIM BO3IEHCTBHUSM, OCOOCHHO K KH-
CIIOTHBIM OCaJiKaM, 0Opa3yIoUIMMCsl B Pe3yJbTaTe BEIOPOCOB MPEIpH-
ATUN [BETHOWH METAITypruu); MOCKOBCKUN PETHOH (IIPOMBIIUIEHHOCTb,
aBTOTPAHCIIOPT, celbckoe X03siicTBo); CeBepublid [Ipukacnuii (Actpa-
xaHckuil HedrerazoBeiii komiuiekc); Cpennee I[loBomxbe, Ilpukambe
(HedrsiHast M HepTeXMMUYECKas MPOMBIIUICHHOCTD); MPOMBIIUICHHAS
30Ha Ypana, HedTerazonpoMbICIOBbIE paiioHbl 3amagHoil Cubupw,
Kysbacc, Hopunbckuii npombinuieHHbI paiioH; HoBas 3emuist; 30Ha
BJIMSIHUS aBapyu Ha UepHOOBIIHLCKOH aTOMHOM CTaHIMU M PSI JPYTruX
TEPPUTOPUIL.

K 30HaMm sKomoruueckoro O0eACTBUSL OTHOCATCS, B YaCTHOCTH, TOPO-
na Hopunbek, Huxamii Tarun, Yensbunck, Marauroropck, HoBokys-
Helk, Jluneuk, Yepenosel.

BreIaenstoT Tpu Ipynibl KPUTEPUEB U1 OLEHKH 3KOJOTHYECKOM
CUTyallMl. DTH KPUTEPUHU XaPAKTEPU3YIOT OKPYKAIOIIYI0 MPHPOIHYIO
Cpely, 3/I0pOBbE HACCIICHUS, €CTECTBEHHBIE SKOCUCTEMBI (TabiI. 2.3)

CrnenyeT OTMETHTH, YTO aHAIM3HPYEMblEe NPHU3HAKH TO3BOJSIIOT
paccMaTpuBaTh 3KOJOTHMUYECKOe HeOnarononydue JInOO Kak CBEpIIMB-
mreecst 6eacTBUe, MO0 KaK HAJBUTAIOUIYIOCS YTPO3y Ha TaKUX TEPpH-
TOpUAX, TA€ BO3JCICTBHE MpojoiDKaeTcs He MeHee roxaa. lIpu stom
OLIEHKA 3KOJIOTMYECKOT0 COCTOSHHSI AAETCSl B CPAaBHEHHUU C (DOHOBBIM
3HAYEHUEM, 32 KOTOPBIM NMPHUHATO CUUTATh OTHOCHUTEIBHO YIOBIETBO-
pUTENBHOE OJIaTONOTYYHOE IKOJIOTHYECKOE COCTOSIHUE B PETHOHE.
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IIpu3Haku TeppuTOpPHii KpaliHUX cTeneHeil
IKOJI0rHYecKOro He0Iaronoyaus

Taoauna 2.3

ITos10keHus1 CreneHpb HeOJIATONOTYYHUS
JK0JIOrHYecKoe OeacTBHE IKOJIOTHYECKHI KpU3UC
Oxpyxatomias | ['mybokue HeoOpaTuMbIe YcToiiuuBbIe OTPHULIATENIBHBIC
MIPUPOIHAS HM3MEHCHUS HM3MEHCHUS
cpena
310poBbe CylecTBeHHOE YXYAIICHNE Yrpo3a 310pOBbIO HACETICHUS
HaceleHus 3/10pPOBbS

EcrecTBeHHbBIE
3KOCUCTEMBI

Paspymenue sxocucrem (3a-
IpsA3HEHUS IPUPOJHOI cpe-
JIbl, HApYILIIEHHE TPUPOTHOTO

PpaBHOBECHUA

H TIp.)

YcroituuBble oTpHLIATEIbHbIE
W3MEHEHHS €CTECTBEHHBIX IKOCH-
cTeM (YMeHbIIEHHE BUIOBOTO
pasHooOpa3us u mp.)

B Poccun ouenka knaccudukanys 4pe3BbYAHBIX CUTYallUd Mpen-
cTaBJieHa B Ta0i. 2.4.

Ta0auna 2.4
Ixana oueHKH Ype3BbIYAMHBIX CUTYAUI
Bun upe3Bbl- KaaccnpukanuoHHblii npu3HaK
HaiHoi CHTYa- | kommue- KOJHUYeCTBO MaTepHajlb- | pacnpocTpa-
M CTBO JIMII ¢ HApYIe- HBIii y1epo HeHHe Ype3-
NMOCTPaaaB | HUSIMH YCJIOBUH | (YMCJI0 MUHM- BbIYaHOI
LIUX, YeJl. | JKU3HedesiTeJdb- | MaJbHBIX pa3- CUTYaIHH
HOCTH MepOB OIIATHI
TpyAa)

JlokanbHas <10 <100 <10’ B mpenenax
TepPUTOPUH
o0ObekTa

MecrtHas 10-50 100-300 5-10°-5-10° B mpenenax
HaceJIEHHOTO
ITyHKTa

Tepputopuans- | 50-500 300-500 510°-5-10° B mpenenax

Has cyonbekTa PO

PernonanpHas 50-500 500-1000 10°-5-10° Tepputopus
JBYX
CyOBEKTOB
PO
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CocrosiHue 340pOBbA HACCJIICHUA B 30HAX ‘IpeSBLI‘lafIHLIX CI/ITyaLII/Iﬁ

OLICHHUBACTCs 1o pany

MG,Z[I/IKO—,HeMOFpaq)I/ILIeCKI/IX

KpUTEpHEB

(Tabm. 2.5) ¢ yuérom mokazaresei 3arpsa3HeHUs OKPYKAIOIEH CPeIb.

Taoauua 2.5

Menuko-gemorpapuyeckue KpuTepUuM 310POBbsI HACETEHUS
JJ1S OLEHKHU 3KO0JOTHYeCKOI0 COCTOSIHUS TeppUTOpHii

Menuko-nemorpapuyieckuii 3ona 3ona
KpuTepHii 3K0JIOrM4eCKOro 3K0JIOrM4eCKOro
OencTBus Kpu3Huca
OcCHOBHBIE 10KA3aTeJIN

YBenuueHne cMepTHOCTU U u3MeHeHue | B 1,5 pasa u Goiee B 1,3-1,5 paza

e€ CTPYKTypHI

VYBenuueHne miaaeHUecKoi cmepTHO- | B 1,5 pasa u Gosee B 1,3-1,5 paza

CTH U JieTel B Bo3pacTte oT 1 10 4 net

VYBenmuueHne YacToThl BpOXAEHHBIX | B 1,5 pasa u Goiee B 1,3-1,5 paza

TIOPOKOB Pa3BHUTHS

Wsmenenune 3aboneBaemoctu aeteid u | B 2 pasza u Gosee B 1,5-2,0 paza

B3POCIBIX

OHKOJIOTHYeCKUE 3a00JIeBaH s B 2 paza u 6osee B 1,5-2,0 paza

Criennuaeckue 3a001€BaHUS Nmerorcs Her

JlonosiHUTEIbHBIE IOKA3ATEH

VBenuueHue HapylleHud penpoayk- | B 2 pasza u 6osee B 1,5-2 paza

TUBHOU (DYHKLIMHU Y KCHIIUH

OtkioHeHust B ¢usmdeckoM passButhy | bomee 50 % 30-50 %

JeTei

OTKJIOHEHU B IIcUXH4YecKoM pa3Butuu | 20 % u Oosnee 10-20 %

neTen

T'enetnyeckne HapymeHus: yBenmue- | B 3 pasza u Goree B 2-3 paza

HHUE XPOMOCOMHBIX abepparuii, pa3psl-

BoB JIHK

ITokasarenu M3MEHEHUI 30pOBbs HACEJICHHS MOABEPIKCHBI KojieOa-
HUSM, OOYCIIOBICHHBIM KaK OOBEKTUBHBEIMH (IJI1 pEruoHa), TaK H
«CYOBEKTUBHBIMID (IUIS MCCIEAYeMOW TEPPUTOPHHU) TPOIECCAMH, IIO-
3TOMY CJCAYET YYUTHIBATH JIMIIL YETKYIO CTAOMIBHYIO AMHAMUKY WU
TEHJICHIIMIO K YBEITUUCHHIO TEX MJIM WHBIX MMOKa3aTenell He MeHee YeM 3a

S-netHuil Iepuo]| HAOIFOICHUSI.

B kauecTBe KpuUTEpHEB TEXHOTEHHO OOYCIIOBJICHHOTO 3arpsi3HCHHS
BPEIHBIMH BEILISCCTBAMU CpPEIbl OOUTAHHMS HCIOJB3YHOTCS COOTBETCT-
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BYIOIIIME TMOKAa3aTeNM CTENECHU OMACHOCTH 3arps3HEHHs aTMOC(HEpHOIro
BO3/yXa, BOJBI, TIOYBHI ¥ TPOAYKTOB MUTAHUSI.
KommuiekcHplit  Toka3aTtenb HampsHKEHHOCTH — JKOJIOTO-TUTHEHU-
YEeCKOH CHTYaIllH ¢ YIETOM Harpy3ku BpeJHbIX (haKTOpPOB Ha cpey oOu-
TaHUs YCTaHABJIMBAETCS KaK 110 CYMMapHOMY ITOKAa3aTeNo 3arpsi3HEHUs
TEPPUTOPHUH, TaK U MO HanboJiee ONACHOMY M3 OIIEHUBAECMBIX (DAKTOPOB
pHCKa B OJJTHOM U3 00BEKTOB CPEJIBL.
Onpenenenne rpajalii  CTENEHM  HANPsHKEHHOCTH — MEIUKO-
9KOJIOTHYECKONW CUTYalluM Ha KOHKPETHBIX TEPPUTOPHAX IO IMOKa3aTe-
JSIM  MEJTUKO-IeMOTpaduiIecKuX M JKOJIOTO-THTMEHUYECKUX KPUTEPUCB
JAET MpenCTaBIeHNE O MOTEHIMAIbHON OMACHOCTH CHUTYyalluu Ha HCclle-
TyeMoil Tepputopud. OKOHYATENBHOE 3aKIIIOUEHHE O pEalbHOW Hamps-
JKEHHOCTH MEIUKO-IKOJIOTHUECKON CUTyalluu BBIJAETCA TOJBKO IO pe-
3yJlbTaTaM aHalln3a MPUYUHHO-CIIECTBEHHBIX CBS3€H M3MEHEHMH 3710-
POBbSl HACEJIEHUS] ¢ KOHKPETHBIMU BPEAHBIMH 3KOJIOTUYECKH OOYCIIOB-
JICHHBIMH TPHYMHHBIMU (PaKTOpaMH.
YcTaHoBIeHHE TPUYMHHO-CIIE/ICTBEHHBIX CBSI3€H B CHCTEME «cpeaa
0oOUTaHUsI — U3MEHEHHE 370POBbsI HACEICHUS» OCYILECTBISICTCS Ha OC-
HOBE MPEIMETHOTO (JIOTMYECKOT0, CHCTEMHOIO aHaJIM3a) U MPOrPaMMHO-
MaTeMaTHU4YecKuX MPUEMOB OOPaOOTKH BCEH COBOKYIMHOCTH TAHHBIX O
MOKA3aTENAX U3MEHEHMSI 3/J0POBbs HACETIEHHS U UCCIENYEMBIX KOJIOTH-
YeCcKH BpEeIHbIX (PaKTOPOB B cpelie OOUTaHusI.
[Tpu 5TOM MCHONB3YIOTCS CIEAYIOIINE CIOCOOBI BBIPAKEHHS pac-
CMaTpPUBAEMBIX CBsI3¢H NMPUMEHUTEIHHO K OIEHKE OMACHOCTH (hakTopa
pHCKa:
® CHUTYallOHHBIH TPOCTPAaHCTBEHHO-BPEMEHHON aHalM3, Y4YUTHI-
BalOIMIl PEATbHOCTh CYILECTBOBAHHWA M YCIOBHH BO3JEHCTBUSA
BpEHBIX (PAKTOPOB M UX HCTOYHUKOB Ha MOMYJISIMIO HA OJHOW U
TOM K€ TEPPUTOPHH;
® HajgMyhe HAa YKa3aHHOM TEPPUTOPUHU MOBBILIEHHOTO YpPOBHS 00-
JIE3HEH, MPEATON0KUTENBHO CBA3AHHBIX C 3TUMH 3KOJOTHYECKH
BpeIHBIMU (DaKTOPAMHU;

® O3THONMATOrCHETHYECKUH aHanu3 OOYCJIOBICEHHOCTH ITaTOJIOTHU
KOHKPETHBIMH BPEIHBIMU (DaKTOpaMU Cpeibl OOHMTaHMs, BKIIIO-
Yaroleil, B TOM 4uClie, OLEHKY COBIAJCHUS CHIIBI (pakTopa U aje-
KBAaTHOM peaKIiuy 3/10pOBbE HACETICHNUS Ha BO3/IEUCTBUE;

® JTHONATOreHETHYECKasl JOKa3aHHOCTb CBS3U «BO3JEHCTBHE — pe-
aKIUsI» B OMOJIOTHYECKON MOJIEIIH;
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® OIlCHKA JaHHBIX OMOWHAWKAIIMU B CITy4yae BBISBICHUS y HACETICHUS
MIOBBIIICHHOTO YPOBHS BPEIHBIX BEILIECTB B OHOCpenax;

® TOATBEPKACHHE OJMHUIEMHOJIOTMYECKHX M TOKCHKO-Paguoio-
THYECKUX OLCHOK JaHHBIMU YIIyOJEHHOrO KIMHUKO-TMTHEHUYe-
CKOT0 00cieJ0BaHusI TPYIIT PUCK, B TOM YUCIIE YCTAHOBJICHHUE T10-
JIOKHUTENBHBIX aJIEPrOJIOTHIECKUX U HMMYHOJIOTHUYECKHX TPO0;

e oueHka 3()(HEeKTUBHOCTH CHUCTEMBl IPOBOAMMBIX Ha OLIEHHUBAEMON
TEPPUTOPUH MPOPUIAKTHUECKUX U 03J0POBUTEIBHBIX MEPONPUS-
TH.

Hanuuue naHHBIX Uil XapaKTEPUCTUKU CUTYallMH IO BCEM COCTaB-
JAIONMM Ja€T OCHOBAHUE CUUTATh MOJHOCTBIO JOKA3aHHOW PEAbHYIO
3HAYUMOCTb CTENEHU HANpsKEHHOCTH MEIUKO-3KOJIOTHYECKOW CHUTya-
uuu. [lonyyeHue pe3ynbTaToB IO ISATH NIEPBBIM U3 CEMU WIN TOJBKO I10
MEPBBIM TPEM-YETHIPEM COCTABIISIOIINAM aHAIN3UPYEMOM CHCTEMBI JAET
BO3MO>KHOCTb TOBOPHUTb, COOTBETCTBEHHO, O 3HAUUTEIBHON CTENEHN WIH
MIPEANOIOKNUTEIBHON JOKA3aHHOCTH PEAJBHOIO PHUCKA 3I0pPOBBIO Ha-
NPSOKEHHOCTH.

YcTaHOBIEHNE TPUUNHHO-CIIECTBEHHOTO XapakTepa BOSHUKHOBEHHS
PUCKa KpaliHE BayKHO JUJIs1 IOCTAHOBKYU U PEUIEHUS 3a]a4 10 YIIPaBICHUIO
PUCKAMH.

2.5. Jxonoro-rurueHmyeckoe 060CHoBaHue
CUCTEMbI yNpaBneHus 30poBbEM HaceneHus
Ha TepPPUTOPMAX C BbICOKON TEXHOTEHHOW Harpy3Kon

[lo mosBIeHNsT METOIMKN OLEHKH PUCKa BBIOOP MHTETPAIILHOTO KpH-
Tepusi OLEHKH MH(POPMALUHN O COCTOSHUM MEIUKO-3KOJIOIMYECKOH cu-
Tyallud, YYHUTBHIBAIOIIEH AKOJOTHYECKHE, MEIUIIMHCKHE U IKOHOMHYE-
CKHE acleKThl ObUT KpaiiHe 3aTpyAHEH. BBeieHre MOHTHST «PUCK» B Ka-
YECTBE KPUTEPHS MO3BOJIWIO KaK IMPOBOIUTH aHAIIN3 CIOKUBIIErocs Io-
JOKeHUs1 (ONMpPEAeTsITh MPHOPUTETHl B OOJIACTH OXPaHbl OKPYKArOLIEH
Cpelbl, 37PaBOOXPAaHEHHs, COLMAIHHON TOJUTUKA M TIP., OLEHUBATh
9KOHOMHMYECKHH ymepO), TaKk M OCYLIECTBIATH YNPaBJICHHE MEAHUKO-
9KOJIOTHYECKOM CHUTyallMeil Ha OCHOBE NMPOTHO3MPOBAHUSA U TpeABapHu-
TEJILHOW OLIEHKH (P (PEKTUBHOCTH IIAHUPYEMBIX MEPOTIPUSTHH.

B cootBercTBuM ¢ 00mIei Teopuell ynpaBlieHHs, O] YIpaBICHUEM
MOHUMAIOT TaKyl OPraHU3alHI0, KOTOpas 00ecHeuMBacT NOCTIKEHHE
omnpenenéHHol nenu. B obmem cirydae mporiecc ynpaBieHUs COCTOUT U3
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4yeThIpéX (a3, MPOTEKAIOMINX IOCIEAOBATEIbHO, OJHOBPEMEHHO HIIU C
OIIEpPEIKEHUEM:

e (HOpPMYIHPOBKY IIETH U 33/1a4 YIIPABIICHUS;

e TIOy4YeHHsI HHPOPMAIIUK O COCTOSIHUM OOBEKTa YIPABICHUS;

e anHanu3a MojydeHHo! nH(opMalHy 1 BEIpab0TKa PELICHUS;

® UCIOJHEHMS PEeLIeHHs.

YrpasneHue puCKOM — IPOLECC IPHUHSTHS PELIEHUH, UCTIOIb3YOLUI
pe3yIbTaThl OLEHH PHCKA U BKITIOYAIOIINH B ce0sl COOOpaskeHHs HAyYHO-
TEXHUYECKOT0, COLUAIBHO-3KOHOMUYECKOTO U MOJUTHYECKOTO XapaKTe-
pa Uit 000CHOBaHUsI HanboJIee ONTUMANTBHBIX PETYJIUPYIOIINX ACUCTBHUH
B OTHOLICHHWH 3aTrpsi3HEHUS OKPY)KAIOLIEH Cpeapl C IENbI0 Mpeaynpex-
JICHUS UJTM YMEHBILIEHUS ONTaCHOCTH IS 30POBBS.

CrangapTHas npoleaypa yrnpaBJIeHUs] PUCKOM, KaK H €ro OIeHKa, COo-
CTOUT U3 CJIEAYIOIIUX IEMEHTOB:

® CPAaBHUTEIBHON OLEHKU M PAaH)KHPOBAHUS PUCKOB;

e OnpeAencHUs YpOBHEN IPUEMIIEMOCTH;

e BBIOOpA CTPATErHK CHWKEHUS U KOHTPOJIS PUCKA,;

® [IPHUHATHUSA PETYIUPYIOIINX PEIICHAN.

[y BOSHUKHOBEHHUSI pUCKa HEOOXOANMO MPUCYTCTBHE ABYX COCTaB-
JsroInux: pakropa pucka u ymepOa. B 3aBucuMoctu ot Toro, B 4éM BbI-
pa’karoTCsl 3TU COCTABJISIOIINE U KaK OLIEHUBAIOTCS, YCIOBHO BBIAEIISIIOT
OTJleNbHbIe BHJBI pHUcka. [Ipu paccMOTpeHHWH MeIuKO-3KOJIOTHYECKOM
CHUTyallUd Ha TEPBbIE POJIM BBIXOIAT (DAaKTOpPBI PHUCKA, ONpeneIIIOLIne
COCTOSIHHE 3/I0OpOBBsI HaceleHus. B COOTBETCTBUM C 3TUM paccMaTpHBa-
IOTCSI COOTBETCTBYIOIINE TPYMITBI (HAKTOPOB pHCKA: (PaKTOPHI HKOJIOTH-
YECKOr0 PUCKa, COLIMAIBHOIO U TIp.

s peieHysi KOHKPETHBIX 3a/1a4 yNpaBieHUsT HEOOX0AUMO KOHKpe-
TU3UPOBATh (PaKTOP ¢ MaKCHUMaIILHOW TOYHOCTHIO. Hanmpumep, HemocTa-
TOYHO TOYHO ONPENENUTh, YTO HA TEPPUTOPHH C HEOJIArONPHUATHOM KO-
JIOTHYECKOM OOCTaHOBKOH Ha 3/I0pOBbE HACEJCHUSI BO3JIEHCTBYIOT XH-
Muueckue (akTopsl. s TOro 4ToObl MOKHO OBLIO YIIPABISATH PUCKOM,
a CIeOBaTEIbHO, U MEIUKO-IKOJIOTUYECKON CHUTyaluel, HeoOXxoaumo
WACHTU(QHULINPOBATh, KaKUe MMEHHO BELIECTBA M IPU KAKOM MYTH IO-
CTYIUICHHS OKa3bIBalOT HauOOJbIIee HeOIaronpusTHOe BIUsHAE. B aTOM
cilydae TIpU BBISIBJICHWH HCTOYHHMKA BBHIOPOCOB (WJIM JIOJIEBOTO BKIIA/Ia
HECKOJIBKMX HCTOYHUKOB B 3arpsi3HEHHE OKPY’KaloIIeh cpebl) BO3MOXK-
HO TIPUHSATHE OOOCHOBAaHHBIX YNPaBJICHUECKUX pelleHud (Hampumep,
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CHIDKEHHE BBIOPOCOB HamOoJjee OMacHBIX BELIECTB OT UCTOUYHHUKOB, OII-
PeleNAIoIMX MaKCUMalbHble KOHLIEHTPALUUHN MOJUIIOTAHTOB B CENUTEO-
HBIX 30HaX).

Takum o0Opa3oM, uacHTU(UKALIKA BUa pUCKa (B 3aBUCUMOCTHU OT €T0
(aKTOpPOB) MOMOTraeT ONPENeNUTh 00NacCTh MPUHATHSA YIPaBICHYECKHX
peleHnii, a KOHKpeTu3anusi (akTopoB pUCKa TO3BOJISIET pa3paboTaTh
KOHKPETHbIE MEPHI TI0 €T0 CHUKEHHUIO.

VYmep0, Kak COCTaBISIOIAS PUCKA NPH OLEHKE MEAMKO-3KOJIOTH-
YECKOM CHUTYaIlMH, BBIPAXKAeTCsl B HATYPaJbHOM (ciydan 3a0oieBaHus,
YMEHbIIIEHHE MPOJOHKUTENBHOCTH XU3HU U Mp.) ¥ CTOMMOCTHOH (70-
MIOJTHUTEJIBHBIE 3aTpaThl HA MEAULUHCKOE O0CIyXuBaHue U 1p.) ¢op-
Max.

[Ipu BEIOOpE METOMOB YIpPaBICHHUSI PUCKOM YUUTHIBAIOT CPABHUTEb-
HBIE XapaKTEPUCTHUKH BO3MOXKHBIX YIIEpOOB AJIs 3A0POBbS JItoJIel U 06-
IIeCTBa B 1I€JIOM, BO3MOXKHBIE 3aTpaThl Ha peaji3alyio Pa3IMYHbIX Ba-
pUAHTOB (CIIEHapHEB) YNPABICHUYECKUX PEIICHUI MO CHIDKEHHUIO (Tpe-
JOTBPALICHUIO) PUCKA M TEX BBITOJ, KOTOpPbIE OYIyT IOJIyYeHBI B pe-
3yJIbTaTe peanu3aluyd MEpPONpHUITU (HampuMep, COXpaHEHHE YesioBeye-
CKOM KHM3HH, IPEIOTBPALICHHBIC CITyyan 3a00JIeBaHU).

st otleHkn, 000OCHOBaHMS U BBIOOpa ClIeHApUEB JIOCTHXKEHUS TUTHE-
HUYECKH 0e30MacHOro (JIOMyCTUMOTO) YPOBHS PHUCKA HCHOJIB3YIOT pas-
JIMYHBIE SKOHOMUYECKHE METO/Ibl, OCHOBAHHBIC HA METOAOJIOTUH «3aTpa-
ThI — 3P PEKTUBHOCTE)» U «3aTPAThI — BBITO/IBD».

OcCHOBY MeTO/a «3aTpaThl — BBITOABD) COCTABIIsIET MUHUMHU3AIMS 3a-
TpaT Ha €AMHULLY BBITOABI (PE3yJBTATUBHOCTH) BBIOMPAEMOil CTpaTeruu
yIpaBieHUS PUCKOM, WIH (YTO PaBHO3HAYHO) MaKCHMHU3ALMs BHITOJ Ha
€VHHULly TpenojaraéMbIX H3Jep)kKeK. B cocTtaBe 3aTpaT y4HTHIBAIOT,
HalpuMep, MEPONPHUITUS 0 PEKOHCTPYKIMHU NPEANPUSITHS, OTCEICHHIO
KHUTENEeH U3 CAHUTAPHO-3aLIUTHON 30HBI, MEJUKO-NIPO(YUITAKTHIECKUE U
peabMINTallMOHHBIE MEPOTIPUSITUS ISl HACENICHHS 0 MOMEHTa UX OTCe-
JeHust ¥ mp. B cocTaB BBITOA BKIIIOYAIOT: MPENOTBPAIICHHBIN yIIepo
3/I0POBBIO U JKU3HU HACEIEHUsI, CHW)KEHHUE TIAThI 32 3€MIIIO B PE3yJIbTa-
T€ COKpaIlleHUs pa3Mepa CaHHUTAPHO-3AIMTHOM 30HBI, CHIKEHHE TIaTe-
JKeH 3a 3arps3HeHHe OKPY KaIOIIel cpebl B pe3ybTaTe pealn3alun Me-
PONPUATHH, HANPABJICHHBIX HA COKpAIIEHHE HEraTUBHOI'O BO3ACHUCTBUS
OPEANpPHUITUS. Ha OKpY)Kalollylo cpexy W mp. IIpu 3ToM cTOMMOCTHas
OIIEHKA XU3HU U 3[I0OPOBBS JIOJIEl B METOJIOJIOTUH YIPABICHHS PUCKOM
UCIIOJIB3YETCSl TOJNBKO JUISl CPABHEHHS PA3TUYHBIX CLEHAPUEB HNPUHSITUS
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YIPaBIEHUECKUX PEIICHUH, a HE ABIAETCS MEPHIOM KHU3HU M 3I0POBbS
YeJI0BEKa, LICHHOCTh KOTOPBIX HE MOXKET BBIPAXKATHCA B CTOUMOCTH.

Meton «3arpatbl — 3(pQEeKTHBHOCT» OCHOBaH Ha OIICHKE CPEIHHX
(ynenbHBIX) M TpeNeibHBIX 3aTpaT Ha CHIDKEHUE eIUMHUIIBI PUCKA IS
SKU3HU U 30POBbSA JIIOEH B HATYPAIbHOM BBIPAKEHUU, PE3YIbTAThl KO-
TOPBIX TOKA3bIBAIOT HEOOXOJUMOCTh M IEIecO0OPa3HOCTh CHIDKEHHUS
9KOJIOTMYECKH  OOYCJIOBIEHHOTO pHCKa s KOHKPETHOH  Ienu
YIOPABICHHUS.

KirtoueBbIM 371€MEHTOM YIPaBICHUS 3KOJOTHIECKA OOYCIIOBICHHBIM
PHCKOM 37I0POBBIO HACENICHHUSI SIBIISICTCS SKOHOMHYECKask OIICHKa yIepoa
MPUYMHEHHOI'O B pE3y/bTaTe 3arpsA3HEHUs OKpYyXKarolen cpenbl. B kaue-
CTBE MHTETPAJLHOTO MoKa3aTels 3(G(EeKTUBHOCTA Mep, HAIpPaBICHHBIX
Ha MUHUMH3AIUI0 PUCKAa BOZHUKHOBEHHS YPE3BBIYAWHBIX CUTYaIUil, HC-
MOJIB3YIOT CYMMY pealibHO MPEA0TBPAILICHHOTO yIepoa.

Jnst 5 dhekTHBHOTO yIpaBIeHHUs] MEIUKO-IKOIOTUIECKON CUTYyaIllen
Ha TEPPUTOPHUSIX C BBICOKON TEXHOTEHHOW HArpy3KOM C 1IEJIbI0 CHHXKEHUS
pHUCKa IS 3I0POBbsI HACEJIEHUS UCIIOJIb3YETCsS CUCTEMHBIM NOAXOJ, OC-
HOBAHHBII Ha MO3TanmHON IMOCTAHOBKE, PEIIEHUH W, TPU HEOOXOAMMO-
CTHU, KOPPEKTUPOBKE MPUOPUTETHBIX 3a7a4.

[lepevens 3asa4 W METOMOB, HCHOJB3YEMBIX U 3PHEKTHBHOTO
YOPABICHUS MEIOUKO-3KOJOTHUYECKOM CHUTyallell, MNpeacTaBiIeH B
Tadi. 2.6.

Ta6muna 2.6

332[3‘{]4 U METO/IbI YIIPABJICHUSA MEITUKO0-IKOJIOTIHYECKUX chyauuifl

3agaua

Metoauueckuii npuém

Pe3yabTaT

Br160p nprOpUTETHBIX TeppH-
TOpUH M KOHTHHTEHTOB [UIS
YIpaBlIeHUs PUCKOM

OLeHKa OTHOCHTEIBFHOTO BITHU-
JIEMHOJIOTHYECKOTO  PHUCKa ¢
0000IIeHHeM pe3yJbTaToB B
BHJE WHTCTPAJbHBIX BEPOAT-
HBIX IIOKa3aresed U ¢ y4éToM
JIOTIONIHUTENBHBIX ~ 3aTpaT Ha
MEJIMIIMHCKOE 00CTy)KUBaHHE

Ilepeuens  mpuopu-
TETHBIX TEPPHUTOPHI,
KOHTHHT€HTOB u
BUJIOB TTaTOJIOTHH

Jononuenne uH(OpPMAIMOH-
HBIX 0a3 COIMAIBHO-IEMO-
rpaU9ecKUMH, HKOHOMHYE-
CKUMH U  JabOpaTOpHBIMU
JTAaHHBIMU

Pa3BuTHE CHCTEMBI CaHHUTAp-
HO-TMTHEHHYECKOT0  MOHHTO-
puHra 3a c4€T YriayOJICHHBIX
MEMKO-IKOJIOTHYECHX,
THCHO-3IIMACMHUO-JIOTHYCCKHUX,
KIIMHUKO-Ta00paTOpHBIX — HC-
CJIeOBaHMIT Ha NIPHOPUTETHBIX
TEPPUTOPHSIX

ru-

Co3nmanne uHpOpMa-
LMOHHOHN 0as3bl, aje-
KBaTHOM 3a1a9aM
YIPaBJIEHUs] PUCKOM
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OxoHvyanue T20J. 2.6

3agaua Metoauueckuii npuém PesyabTar
AHanu3 3aBucuMocTeil «kade- | [TostanHoe  Martemarudeckoe | PernoHanbHble  Ma-
CTBO Cpensl OOHTaHUS — 370- | MOAEIHPOBAHUE 3aBUCHMOCTH | pAMETPEI  3aBHCHMO-

pPOBbE HACENeHUs» AJS OLCH-
KA pasBUTUS PUCKA MATOJIO-
TUH

«KOHIICHTpaIus B cpeae OOH-
TaHUA — 103a — KOHUCHTpaIUusA
B OpraHm3mMe — OTBET Opra-
HHU3Ma)

cTelt «o3a-3¢dexT»

KonnuecrBennas OLICHKA
pHUCKa [UId 310pOBbs, B TOM
YHUCJIE CBS3aHHOIO C OTIEJNb-
HBIMHU (haKTOpaMH ¥ UCTOYHH-
KaMH pUCKa

OneHka BEpOSTHOCTH pa3BHU-
THS TIATOJIOTHU IPH IIOMOIIU
MEJIUKO-9KOJIOTHIECKUX,  THU-
THEHO3HAEMHOJIOT HUECKHX,
KJIMHHKOJIA00PATOPHBIX METO-
JIOB MCCIEOBAaHUSA M 3KCTpa-
HOJIAIMH TAHHBIX

YpoBHH HMHIUBHUIY-
albHOTO W TOMYJIs-
UOHHOTO PHCKa JUIs
OT/IENBHBIX KOHTHH-
TEHTOB

Anamms u HNOPOrHO3UPOBAHUC
pucka g 340pOBbA Haceye-

OHCHKa OTHOCHUTCIIBHBIX J1030-
BbIX PHUCKOB C HCIIOJIB30BaHU-

[MpnopuTerHble KOH-
TUHTCHTBI, OOBEKTHI

HUS pu MHOTOCpPEZIO- | €M TPUHIHUNA OHOSKBUBHBA- | CPEBl OOWTAaHHSA U
BOM IIOCTYIUICHHH  BPEIHBIX | ICHTHOCTH HOIJIOIICHHOM | pakTOpbl pucka mis
BEILIECTB B OPraHU3M (BHYTpeHHei) 103bl COLUANIBHO-
THTHEHUYECKOTO
MOHUTOPHHIa
OG6ocHoBaHMe pa3pabotka | OneHka WHAMBHAYyaldbHOrO u|Bemmumnaer  perwo-

KPHTEPHEB YIIPABICHUS HC-
KOM JUIS 3/10POBBsI HACETICHHS

HOMYJIALMOHHOTO  PHCKa ¢
Y4ETOM HOCTYIICHUS BPEIHBIX
BCIICCTB U3 PA3JIMYHBIX MHK-
pocpen. OGocHOBaHME JIOMYC-
THUMBIX KOHLEHTpAlUi Bpen-
HBIX BEIIECTB B 00BEKTaxX cpe-
b1 obutanus. OnTuMH3ALUS
MaTeMaTH4eCKUX MOJeIel

HAIIbHO-JIOITY CTUMO#
Harpy3kd B BHUJC
0e30IMaCHbIX KOHIICH-
Tpauun BpEAHbIX
BEILIECTB B O0BEKTax
cpelibl 00UTaHUS

ObocHOBaHWE H pa3paboTKa
IPHOPUTETHBIX MEPOIPHSITHIA
0 YMCHBIICHUIO PUCKA 3710-
POBBsI

CHUTyallHOHHOE ~ MOJIEIIMPOBa-
HUC HU3BMCHCHUSA pUCKa JIA
3J0POBbSl M CBS3aHHOTO C HUM
9KOHOMHYECKOT0 yiiepoa

IIpropuTeTHBIE  TIO
KPUTEPHUIO pHCKa IS
3[0pOBbS  TIIPUPOJIO-
OXpaHHblE M Jieued-
HO-TIPOHITAKTH-

YECKHUE MEPOIIPHUSATHS

Ornenka 3 PEKTUBHOCTH
MPOQUITAKTHIECKUX Mepo-
MPUATUN

OneHKa COOTHOLICHHS IIpe-
OTBPAIIEHHOTO  YKOHOMHUYE-
cKoro yimiepba u 3arpar Ha
IPOBEICHUE MEPONIPUATUI

Benmumnna SkoHOME-
4yeckoil 3¢ (heKTHBHO-
cTi TnpoduUIaKTHYe-
CKUX MEpOIpPUATHH
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KoHmponkHbie eonpock! u 3adaHust

1. Kakoe MecTo 3aHUMAET colthaabHask SKOJIOTHS B CTPYKTYPE IKOJIO-
THYCCKHUX 3HAHUH?

2. B 4éM COCTOUT COBPEMEHHBIA 3KOJOTMYECKUNA KPU3UC U KAKOBBI
MOIXO/IBI K OTIPE/ICIICHHIO ITyTeH ero mpeoIoIeHus?

4. KakoBBI MEpPCIEKTUBBI PA3BUTHS B3aMMOOTHOIICHUNA MPHUPOABI U
oOmrecTBa?

5. B uém 3axitoyaeTcs KOHIENINA yCTOHUNBOTO pa3BUTHS?

6. Kakue cymecTByIOT yTH aIalTalliH Y€JI0BEKA K €CTECTBEHHOU U
colaibHOU cpene?

7. Hazosurte ¢axTopsl pucka. KakoBa moist Kaxaoro u3 HUX B CO-
XPaHCHUH 30POBHS YeJIOBEKA?

8. OnpenenuTe TEPMHUHBI «0€30MTACHOCTBY U «PHUCK.

9. HazoBuTte KpUTEpUU IPUEMIEMOCTH PUCKA.

10. [IpuBeauTe MPUMEPHI IKOJIOTHIECKUX (HaKTOPOB PUCKA.

11. YKkaxuTe TUIBI U OIICHKU CTAaHAAPTHBIX MEIUKO-IKOJIOTHIECKUX
CUTYAaLIHUH.

12. Yto Takoe 30HBI YpE3BBIYANHBIX SKOJIOTMYECKUX CHUTyalil U
OeacTBHii?

13. Vkaxute CymHOCTh Ipouecca YIpaBICHHs 310POBbEM Hacele-
HHSL.
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rMMABA 3

MEQUKO-9KONOrMYECKUN AYAUT

3.1. O6wume nonoxeHuns

Dxonoeuyeckuil ayoum — HeOTheMIIeMasi COCTaBHast YacTh MPOLECCOB
YIpaBIeHUS U 00ECTIeUeHUs SKOJIOTHUECKON 0e30IMacHOCTH M YCTOWYH-
BOT'O Pa3BUTHS OpraHU3aIlMi, HApaBIICHHAS HA CHUKCHHUE YPOBHS PHUC-
Ka JJIs1 OKpY>Kalolel Cpebl U 310pOBbs Jitofei. OH paccMaTpUBacTCs B
MEXIYHAPOIHOW TPAaKTHKE B KA4eCTBE METOJa BHYTPEHHETO aJIMUHU-
CTPATHUBHOI'O YNPABICHUS, CPEIACTBA YCUJICHHUS KOHTPOJS HA MPOU3-
BOJICTBEHHON NPaKTUKOM, OLIEHKOW COOTBETCTBHUSI CTpPaTEruil AesATElb-
HOCTH OPTaHU3alK HOPMaM SKOJIOTHYECKOTO TIPaBa.

B 1996 r. ObIT MPUHAT KOMIUIEKC U3 MIECTH MEXKITyHAPOTHBIX CTaH-
naptoB MCO cepum 14000, oxBaThIBAIONMINN BOMIPOCHI IKOJIOTHYECKOTO
ayIUpPOBAaHUS W CUCTEMBI yMIpaBlieHUs (MEHEDKMEHTA) OKpY>Karomien
cpenoil. Crangaptel UCO 3T0M cepun 3aperucTpupoBassl B Poccnn kak
HaI[MOHAJIbHEIE.

IIpoBenenne 3KOJIOTHUECKOro ayauTa MO3BOJSET YCTAaHOBHUTDH JHAr-
HO3 «BKOJOTHYECKOr0 3A0POBbS» OpraHU3allld, TEPPUTOPUU C MPUCY-
mei el MHPpPaCTPyKTYpOoH, CIIOCOOHOCTh MPUPOIHBIX M MPOU3BOJICT-
BCHHBIX CHCTEM K CaMOOYHIICHHWIO M CHIDKEHUIO 3arpsi3HEHUS OKpPY-
xkaroriei cpensl (OC), a Takke ONPEACTUTh CIIOCOOHOCTh TEXHOJIOTHYE-
CKOHM CHCTEMBI OPTaHU3AINU TPOU3BOJIUTH IKOJIOTHUECKH YHCTYIO MPO-
OyKIuio. B cdepy paccMoTpeHus Py SKOJIOTHIECKOM ayJIUTE BXOAUT U
oreHka cuctemsl yrpasienus OC.

OKOJOTHUYECKUN aynuT TonapasfelseTcs Ha JOOpOBOJBHBINA (WMHU-
[MATUBHBIA) U 00s3aTeNbHBIA. VIHUIIMATUBHBIA 3KOJOTUYECKHHA ayIuT
NPOBOJMTCS Ha JIOOPOBOJBHOW OCHOBE II0 PEIICHHIO XO3SIMCTBYIOLIETO
cyOBeKTa, Tor/1a Kak 00s3aTeNbHBIH — TI0 PEIISHUIO U TIOPYUYSHHIO TOCY-
JTAPCTBEHHBIX OPraHOB. B MeXIyHapOIHOW MpakTHKe 00s3aTelnbHBIN
OKOJIOTHYECKUN aynuT (B TOM 4HCIE€ BHYTPEHHHI) MPOBOAUTCS TPHU
peanu3anui MeXIyHapOIHBIX 00s3aTeNbCTB (HAlpUMep, KOHBCHITUH 1
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COTJIAIICHUM NIl BUJOB AEATEIBHOCTH, OKA3bIBAIOIIUX CYIIECTBEHHOE
BO3/ICMICTBHE HA COCTOSHUE DKOJIOTHYECKOH 0OCTAHOBKH OpTaHW3allnH,
TEPPUTOPHI U 30POBBS TPAKIAH).

B npunsATON NpakTUKE 3KOJOTMYECKOr0 ayJUpPOBaHHUs OLIEHKA Kaue-
CTBa OKpPY)KAOIIEH Cpebl, 0E30IMaCHOCTH 3/I0POBbS U KHU3HU TPakIaH
BBITIOJHSAETCS 10 COOJIONECHHMIO DKOJOTMYECKHUX, TUTHEHUYECKUX U Ca-
HUATapPHO-3THAEMHUOJOTHIECKUX HOPMATHUBOB; MPECIBHO JOMYCTUMBIX
YpOBHEH BO3MEHCTBYSI, TpeOOBAaHUN U MPaBUII OE30MIACHOCTH, HOPM Ka-
YeCTBA.

OKOJIOTHUECKUN ayAUT B CBOEH MpaKTHKe He UCIOJIb3yeT HeloCpe-
CTBEHHO aHaJIU3 COCTOSIHUS 3J0POBBS T'Pa)JAAaH HU MO JAHHBIM MEIHU-
IIMHCKOM CTATHCTHKH, HU 1O JAHHBEIM KIWHHYECKOro uccienoBanus. OH
HE paccMaTpUBAET PE3yJNbTAThl U JOCTOBEPHOCTH OMPEIEICHUS MpHU-
YUHHO-CJICJCTBEHHBIX CBS3CH MEXy COCTOSIHHEM 3J0POBBSI HACEICHUS
1 Bo3JelcTBUEM (DaKTOPOB Cpebl OOMTaHNUsS, OTPAaHNYNBAsChH, KaK Tpa-
BUJIO, YCTAHOBJICHHEM U MTPOBEPKOM COOJIOICHISI HOPMATUBHBIX TEXHU-
YECKMX M TUTHCHHUYECKHMX IOoKa3aTeie (HOpM KadecTBa OKPYKAIOIICH
cpensi). COCTOSIHUE 3I0OPOBBS YEIIOBEKA MPH 3KOJOTHYECKOM ayuTe He
SIBIIIETCSl HETIOCPEJICTBEHHO KPHUTEPHEM OIICHKH SKOJIOTHYECKOU 0e30-
MACHOCTH, KOTOPYIO TpearoyiaracTcs 00ecreunBaTh COOIOICHUEM
HOPMAaTHUBOB.

OnHako KOMIUIEKC HOPMAaTHBOB OLleHKH KauecTBa OC He MOXET sIB-
JATHCSA OJTHO3HAYHBIM U TIOJHBIM KPUTEPHUEM COCTOSHUS 30POBbS He-
JIOBEKa W KadecTBa €ro JKU3HM, TaK KaK TUTUCHHYECKHUE HOPMATHBBI
pa3pabaThIBatOTCS HA JKUBOTHBIX, 32 KOPOTKHI (110 4—6 MecC.) MpOMexy-
TOK BPEMEHU.

HopMaTuBsl OTCYTCTBYIOT JJIs MAJIOU3YyUYEHHBIX ()aKTOPOB BHEILITHETO
BO3JICUCTBUS, HE U3YUYEHBI AJI PA3IUYHBIX BO3PACTHBIX I'PYMI Hacele-
HUS, JJI YCIOBUH OJTHOBPEMEHHOTO JEWCTBUSI KOMIDIEKca Hebarompu-
SATHBIX (PAKTOPOB, HE OMPECIICHBI IPU XPOHUUYCCKUX BO3JCHCTBUSIX HE-
0JIaronpUATHBIX ()aKTOPOB, /ISl MHOTUX TOKCUYHBIX BEIICCTB HET OaHKa
JaHHBIX MO0 MEIUIUHCKUM CHMIOTOMOKOMIUIEKCAM MPU XPOHUYECKUX
3a00JIeBaHUAX. DKOJIOTH HE COTPYIHUYAIOT ¢ MEIUKAMH MPHU IPOBEIC-
HUU DKOJIOTMYECKOTO ayauTa, XOTS ayIuT CHUCTEMBI 3KOJOTHYECKOU
0e301MacHOCTH, UCXO/IS U3 ONpEeNIeHUS YKOJIOTHYECKOW OE30IacHOCTH,
MpeayCMaTPUBACT B KAUECTBE KPUTEPUS <CKU3HEHHO-BAXKHBIA HHTEpEC
YEJIOBEKa» — COCTOSIHUE €T0 3/I0POBbSL.
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CymectByromasi cucremMa odecrieueHus 0€30MacHOCTH 310pPOBbI H
JKU3HU TpakJgaH TpeOyeT AalbHEHIero pa3BUTHA B YacTH CO3JAHUS
MOJICHCTEMBI MEINKO-3KOJIOTHYECKOTO ay/HTa, JIeKalleld B o0mei 1mo-
IrpaHUYHON 00JacTH oTpaciell MeAUIUHBI U dKoNoruH. OCOOEHHO 3TO
aKTyaJIbHO TIPH CO3JaHWU CHCTEM KOMIUIEKCHOW 0€30MacHOCTH, OTHO-
CAINIUXCA K OIMAaCHBIM IMPOU3BOACTBAM B CBA3U C UCIIOJIB30BaAHUEM B €TI0
IMPOU3BOJCTBEHHOM IIUKJIC BBICOKOTOKCHYHLIX, T'OPIOYUX W B3PBIBO-
OTTACHBIX XMMHUYECKUX BEIIIECTB.

OCHOBHas 1IeTb CO3/IaHUS MOJICUCTEMBI MEANKO-IKOJIOTHIECKOTO ay-
JIUTa Ha 9KOJOrMUYeCKU onacHbIX 00bekTax (D00) 3akioyaeTcs B TOM,
YTOOBI Pa3BUTh M WCIOIB30BaTh HA MPAKTUKE METUKO-IKOJIOTHUYECKUI
MIOAXOJI TIPU CO3J]AHWH CUCTEM YIIPABIIEHUS KOMILIEKCHOW 0e30racHo-
CTBIO DJKOJOI'MYECKH OIIaCHBIX O6’beKTOB, B TOM 4YHCIIE OOBEKTOB IO
0e30I1acHOMY XpaHEHUIO U YHHUUYTOXECHUI0 XUMHYECKOTO opyxus. Me-
JIUKO-9KOJIOTHYECKUH TTOAXO]T TIOJIaraeT OCHOBHBIM OOBEKTOM HCCIIE0-
BaHMs YEJIOBEKA, a BAKHEHIIUM KpPUTEPHUEM KayecTBa OKPYKAFOIIEH
Cpellbl — ero 370poBbe. Pa3BuTHE M MpaKTUYeCKOe NMPUMEHEHUE MeIu-
KO-3KOJIOTHYECKOTO TOAX0/1a 00ECTIeUYNT B MaKCHMAaIIbHOW CTETIeHU pe-
[IEHHe BO3HUKAIONIUX BOMPOCOB COIMAIBHON HANPSKEHHOCTH TPaXK-
JlaH, po(eCCUOHATIBHO 3aHATHIX Ha 00BEKTE M MPOKHUBAIOIINX BOJIU3U
oOBekTa.

Pemenne STHX BOMPOCOB 00ECIEYMBAETCS TEM OOCTOSTEIECTBOM,
YTO MEIHUKO-3KOJOTHUECKUH MOAXO0J MpPEearosaraeT B3aUMOCBA3aHHYIO
MEAMIUHCKYIO U 3KOJIOTUYECKYIO0 (MEIUKO-3KOJIOTHYECKYI0) IKCIEPTH-
3y COCTOSIHHSI 30POBbS TPAXKIAH M KadyecTBa OKPYXKAIOIIEH cpeapl U
YCTaHOBJICHWE TPUYUHHO-CIEACTBEHHBIX CBS3€H HSKOJIOTHYECKH O00Yy-
CJIOBJICHHBIX MATOJIOTUH M XapaKTePUCTUK UCTOYHUKOB 3a00JIeBaHU J10
Havana GyHKIMOHUPOBaHHS 00BEKTa, B TIPOIECCe U MOCIe ero IKCILTya-
TaIuu.

B ocHOBe pa3BUTOr0 MEAMKO-3KOJOTHYECKOIo MOAXO0Ja JIEKUT Me-
JIMKO-3KOJIOTHYECKasl SKCIIepTH3a 37I0POBbs JieTel, Kak Hanboyee J4yB-
CTBUTEIFHBIX K BHEIIHUM BO3JCHCTBHAM M HE OOpPEMEHEHHBIX COIH-
aJIbHBIMU HArpy3KaMHU.

BecnpuunHHBIX 3200JIeBaHUI HE CYIIECTBYEeT. B OCHOBE KakIoro
3a00meBaHusl O0SA3aTENLHO JIGKUT BO3JIEHCTBHE HA TMAIMEHTA BITOJTHE
KOHKpeTHOro naroreHa. OiHako OONBIIMHCTBO JIUArHO30B, BBICTABIISAC-
MBIX peOEHKY MM TOJPOCTKY, HE BKJIIOUAET B C€0sI THOJNIOTHIO (TIPHYH-
Hy) Oone3nn. JleueHne Bclemyro, Kak TPaBWIIO, MOJUCHUMIITOMHBIX U
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NOJMOPTaHHBIX 3a00JIeBaHIH XUMHUECKON WM (PU3MIECKON ITHOIOTHH
yaime BCEro He TOJbKO Hed()(EeKTUBHO, HO 3ayacTyio W BpeaHo. llpu
OTCYTCTBHH MH(OpMAIMK 0 MaTOreHHOM (akTope, BO3ICHCTBHIO KOTO-
pOro MOJBEPrcst TOT WM WHOW MAIMEHT, KaK/bIH U3 CIICIHAIICTOB JIe-
YHUT (2 MO CyTH, JIMIIb BPEMEHHO CHHMMAET NPOSBICHUS 3a00JeBaHMs)
CBOMM Ha0OPOM TepaneBTHIECKUX CPEJICTB.

B xoHEYHOM HTOTe MalMEHT C HEyCTaHOBJIEHHOW MPUYMHON 3a0051e-
BaHMsI XUMHUYECKOW WM (PU3MYECKOH STHOJIOTHM MOJIy4YaeT OJHOBpE-
MEHHO MHOTO TpenapaToB. [logoOHoe neyeHne nMeeT yaie BCcero Hera-
TUBHBIN 3 deKT, copasMepHbIli ¢ HETaTHBHBIM 3(PPEKTOM HCXOHOTO
3aboneBanusi. Bo3BpaleHne mamyeHTa moj BO3JEHCTBHE HE YCTaHOB-
JICHHOT'O TIaTOTeHa M O] JIeHICTBUE HEBBISIBIEHHOI'O HCTOYHUKA C HEU3-
OC)KHOCTHIO TPHUBOAUT K BO30OHOBJICHHIO 3a00JCBAaHUS XUMUYECKOM
WK PU3NUECKON ITHOIOTHH.

[o menomy psiny npuuuH OopraHn3M pe6EHKa Hanbosee ysI3BUM K Ia-
TOTEHHOMY BO3CUCTBHIO (DaKTOPOB XUMHUUECKOW M (DU3UUECKOW TpH-
pozpl. JIOMONHUTENBHBIMA U OYEHb YYBCTBUTEIBHBIMUA MUIICHSIMH I1a-
TOTEHHOT'O BO3/CHCTBHA (OTHOCHTEJIEHO OpPraHM3Ma B3pPOCIIOro 4eJoBe-
Ka) SIBJISIIOTCS MHOTOYMCIIEHHBIE CTaJUHM POCTa M Pa3BUTHUS AETCKOTO
opranu3ma. Kpome Toro, kiieTku HarOoJiee 4yBCTBUTEIbHBI K MaTOTCH-
HOMY BO3JCHCTBHUIO IMIMPOKOTO IepeyHst (akTOpoB XUMHUECKOH U (u-
3UYECKOH MPUPOABI MUMEHHO Ha CTaJuHM MHUTO3a, Hanboiee XapaKTepHO-
ro JJsi TKaHel W OpraHoB pacTyIIETO JETCKOro opraHusma. BrimsHue
MAaTOTeHHBIX (PAaKTOPOB XUMHUYECKOH M (DU3UYECKOW TPUPOABI, oOJia-
JAIOIUX MHUTO-, OHKO- U T€PATOTEHHBIM ACUCTBHEM C HEM30EKHOCTHIO
NPUBOIUT K IIUPOKOMY NEPEUHIO OIYXOJIEH, BPOKAEHHBIX MATOIOTUH U
YPOICTB.

[losTOMY OCHOBHBIMH 3aJa4aMd B OTHOLIEHHUH OOCIy>KHBAaeMOTrO
JETCKOTO KOHTHHT€HTa B KOHEYHOM UTOT'€ SIBJISIOTCS:

e Jl0Ka3aTeJbHOE YCTAHOBJIEHUE IMPUYMH MAacCOBBIX 3a00JIeBaHUI
JeTel, MPOXKUBAIIUX BOJM3M 0COOO OMACHBIX MPOU3BOJICTB C
MaTOreHHBIMU (PakTOpamMHu XUMHUYECKOH, paJralliOHHON 1 OHOJI0-
TMYECKON IPUPOIBI;

e Jl0Ka3aTeNbHAs MOCTAHOBKA 3THOJOTHYECKU MOJHOIICHHBIX JHar-
HO30B TIpU BO3JEHCTBUU (HaKTOPOB XUMHUUECKOW, paJuaIllHOHHOM
1 OMOJIOTHYECKOHN PUPO/IBI;
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® OCYIIECTBJICHHE STHOTPOIHOTO U MAaTOT€HETUYECKOTO JICUCHHUS U
MIPUILIETHHON MpoduIaKTUKK 32a00JIeBaHNN XUMUYECKOH, (hruznde-
CKOI 1 OMOJIOTMYECKOM STHOJIOTHH.

CoBpeMeHHBIE METOBI KIACCHUECKON M KIIMHUYECKOHN SIUIACMHUOIIO-
TMH, a TaKKe TOKCHKO-KIMHHUYECKOTO M TOKCHKO-IIATOT€HETHYECKOIO
aHaJIM3a TIO3BOJISIOT JIOKA3aTeNbHO yCTAaHABIMBATH NMPUYHMHBI KaK Mac-
COBBIX, TaK U WHAMBHUIYaJbHBIX XPOHHYECKUX 3a00JICBAHUN XUMHUE-
CKOM 3THUOJIOTHH.

MeanKo-3KOJIOTUYECKU ayUT OIICHHBAET YPOBEHb pealu3allu
MEIUKO-9KOJIOTHYECKOTO TIOX0Aa MPHU CO3JaHUH CUCTEM JKOJIOTHYE-
CKOM 0€301aCHOCTH Ha SKOJOTMYECKH OITACHBIX OOBEKTAaX.

3.2. O6bnacTb NpUMeHeHUA

[loncucrema MEOMKO-3KOJIOTHYECKOTO ayluTa CHCTEM YIPaBIICHHS
KOMIUJIEKCHOM 0€30MacHOCTH 3KOJIOTUYECKH OMAacHBIX OOBEKTOB yCTa-
HaBJIMBA€T OCHOBHBIC INMPUHIUIIBI, ITPOUCAYPHLI, METOAbI U CPEACTBA MC-
JUKO-IKOJIOTMYECKOT0 ayAuTa Ha JKOJOTMYECKH OIMACHBIX OOBEKTax,
NpEANoJIaralofe OUeHKY coOmoIeHnsS 00BEKTOM ayauTa TpeOOBaHUM
3aKOHOJIATEIbCTBA M HOPMATUBOB B 00JIACTH OXPAHBI 3/I0OPOBbS U KU3HU
rpakJaH.

B ocHOBe MeAMKO-3KOJIOTHYECKOTO ayIuTa JIC)KUT aHATIU3 Pe3ybTa-
TOB MEANKO-IKOJOTHUECKOH M CAHUTapHO-3IUAEMHOIOIMYECKON 3KC-
IMEPTU3, SKOJIOTUIECKOTO U COMUAIBHO-TUTUCHUYCCKOTIO MOHUTOPUHIOB.
Mennko-3K0JI0THYECKHH ayIUT MOXKET ObITh COCTABHOM YacThbIO HKOJIO-
THYECKOTO ayJuTa, a TaKKe MCIIOIb30BATHCS CAMOCTOSTENBHO IPH
MIPEANPOCKTHOM OLIEHKE BO3ACHCTBUS Ha OKpyxaroiryio cpexy (OBOC),
B TMpelcepTUPHUKAIMOHHOM ayluTe CHUCTEM YIPaBICHHUS OKPYKAFOIIECH
Cpeno, MEOUKO-3KOJIOTHYECKOM OILEHKE CHCTEMBbl 3KOJIOTHYECKOH
0e30macHOCTH OOBEKTOB, IPH SKOJIOTHUECKOM CTPaXOBAHUH ISl OLCHKH
9KOJIOTHYECKUX PHCKOB M BEIUYMHBI BO3MOXKHOTO yIepOa 3710pOBBIO
rpak[aH P HACTYIUIEHUH CTPAXOBBIX CIIy4acB.

HcxonHast MEOUKO-3KOJIOTHYECKass W CAHWUTapHO-3IHUAEMHOJIOTHU-
yeckast HHQopManus 10 Havyana (yHKIMOHUPOBAHHS OOBEKTA SBIISETCS
HanboJiee BaXKHOH M JIOCTOBEPHOH 0a30¥l MPH IKOJIOTHUYECKOM CTPaXo-
BAaHUM Ul OLICHKM BEJIIMYMHBI BO3MOXKHOI'O yIepOa 370pOBbsl P HAa-
CTYIUICHHH CTPaxOBOrO CIydas MPH JKCIUTyaTallkd OOBEKTa W IOCTe
OKOHYaHHA €ro ACATCIBbHOCTH.
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3.3. OCHOBHbIe KpUTEpUN MEAUKO-IKONOTUYECKOro ayauTa.
HapéxHocTb pe3ynbTaToB M BbIBOAOB NO ayauUTy

[Ipu mpoBeeHUH MEIUKO-IKOJIOTHYECKON OLEHKH CHCTeMbI 0e30-
MACHOCTH HEOOXOIMMO WUMETh B BUAY OCOOEHHOCTH CIEIU(DHUYECKUX
(hakTOpOB BO3ACUCTBUS, OTHOCSIIUXCS K OOBEKTY.

Kputepuu oueHKH MEIUKO-3KOJIOTHYECKONW 0€30IacHOCTH paccMar-
pHUBaroTCs ¢ MO3UIMK o0ecrieyeHns 0e30macHOCTH YenoBeka. 1Ipu atom
UHTETPANbHBIM Hanbolice OOBEKTHUBHBIM KPUTEPUEM OIICHKUA MEIUKO-
9KOJIOTHYECKOi 0e30MacHOCTH SIBISIETCS 30pOBbE uenoBeka. B kaue-
CTBE KPUTEPUEB OLICHKU COCTOSIHUS 3A0POBBS, CBSI3aHHOT'O C MaTOTEH-
HBIM BO3JICHCTBHEM OOBEKTA, CIEAYET paccMaTpUBaTh CHMIITOMBI U
71a00paTOPHBIC MOKA3aTEeIM OCTPON U XPOHMUYECKONH WHTOKCHKAIIUU HE
TOJIEKO XUMUYECKUMH U APYTHUMU HHTPEIUSHTAMH, HO U MPOTyKTaMHU
uX TpaHchopmarmm.

[Ipu ycTraHOBICHHM NPUYMH MAacCOBBIX 3a00JIEBaHWUN WM TOCTa-
HOBKE 53THOJOTUYECKH MOJHOLEHHBIX WHIWBUIYAIbHBIX JUATHO30B
rpaKaaHaM, TPOXXUBAIOIINM B 30HaX BIUSHUSA O00BEKTa, HEOOXOIUMO
aHaIM3UPOBaTh, B TOM YHCIIE, U TOKCUKOJIOTHIO BCEX MATOTEHHBIX (Dak-
TOpOB B BBIOpOcax 00bekTa. BhisiBIeHHE y rpax/1aH TaTOTHOMOHHYHBIX
CUMIITOMOB WM HawOoJiee XapaKTePHBIX NMPHU MHTOKCHUKAIUU TEM WIIH
WHBIM TTaTOTEHOM, MOCTYHAIOIIUM C 00BEKTa, CUMIITOMOKOMILIEKCOB,
JIOJDKHO COTIPOBOXKAATHCS 00CIEIOBAHUEM TpaXk[aH B CIICIUATU3UPO-
BaHHBIX CTAIlHOHAPAX.

B kadecTBe WHTErpadbHBIX KPUTEPUEB OIICHKH 3a00JIEBACMOCTH
rpaxk/iaH B CBSI3U C (YHKIIMOHUPOBAHHEM OOBEKTA CIIEYET paccMaTpH-
BaTh TAKXK€ MOKA3aTeNld KIMHUKO-3MUIEMUOIOTHYECKOTO aHalu3a pe-
3ylbTaTOB MHCTPYMEHTAJIHHOTO, KIMHHUKO-Ia00pPaTOpHOro o0cieaoBa-
HUS TpaXkJiaH, MPOKUBAIONIUX BOJIN3U 00BEKTOB, U TIEpCOHANA 00BEKTA.
KIMHHUKO-31THIeMHOIIOTHYECKUN aHAIN3 SIBISIETCS Hauboliee YyBCTBU-
TEThHBIM WHCTPYMEHTOM KaK BBISBICHUS PaHHUX 3TAIlOB MAaTOTCHE3a
XPOHUYECKOM HMHTOKCUKALUHUA MAaJbIMU J03aMU TOKCHYHBIX BEIIECTB,
TaK U yCTAaHOBJICHUA MIPHUMH 3a00J€BAEMOCTH TPaXkKIaH.

OxkazaHrie Ka4eCTBEHHOW METUITMHCKON IMOoMOIH pabOTHHKAM 00b-
€KTa U TpakJaHaM, MPOXKUBAIOIIMM B 30HAX BO3MO>KHOH ONAcCHOCTH
(3B0O), paBHO Kak ¥ KOHTPOJb Ka4eCTBA OKPYKAIOMIEH CPEbl B KUIIOH
30HE, — 9TO 00s3aTeNbHBIC IIEMEHTHI CUCTEMBI oOecrieueHusl Ge3ormac-
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HOCTH 310poBbs. KadecTBO MeAMLIMHCKOW MOMOIIM TaKXe SBISIETCS
KPUTEPHEM ayIHTa.

[NonuknuHUYeCKOoe KOHCYJIBTaTUBHO-IHArHOCTHYECKOe 00CienoBa-
HHUE IpaxKaH — KOHCYJIbTUPOBAaHKE U O0OCIICZIOBAaHUE TPAXKIaH B JHAr-
HOCTHYECKUX LIEHTPaX, CIELUAIBHO CO3AaHHBIX PU TEPPUTOPHATIHHBIX
NeueOHBIX YUPEKICHUSAX, C MPUBJICUCHHUEM TPU HEOOXOJUMOCTH CIie-
UATUCTOB MPOQMILHBIX HAYYHO-HCCIIEOBATENILCKUX HWHCTUTYTOB,
MEIUIUHCKUX LEHTPOB, Ta0OPaTOPUi U CHEUUAIU3UPOBAHHBIX Jieueo-
HBIX YUPESKACHUHN B LETSX:

1) BbIsiBIICHHUs 3a00JICBaHUI HA paHHUX CTAIMIX;

2) mpoBeneHMs 3KCIEPTHU3Bl Ui YCTAHOBJICHHUS CBSI3M 3a00jeBa-
HUH ¢ GYHKIHOHUPOBAaHUEM OOBEKTOB.

bazoBbie maHHBIE METUKO-IKOJIOTHIECKOTO ayIUTa MOTYT OBITh IT0-
Jy4eHbl HA OCHOBE Pe3yJIbTATOB MPOBEACHUS MEIUKO-IKOIOTUICCKON 1
CaHMTAPHO-3IHUIEMHUOIOTHUECKON IKCIIEPTH3.

[Ipouecc mpoBeAeHNU 3KOIOTHYECKOT0 ayJauTa JOJDKEH ObITh CIUIa-
HUPOBAaH TaK, 4TOOBI OOECIEYNTh KIUEHTA M ayJHTOpa IMKeJIacMbIM
YPOBHEM JOBEpHA K HAAEKHOCTH Pe3yJbTaTOB ayAHWTa U JIOOBIM BBIBO-
JaM To ayauTy.

Jlannsle, coOpaHHbIE B POIIECCE SKOJIOTUYECKOTO ayAuTa, HEM30exK-
HO OyIyT NpencTaBisiTh cOOO TOJNBKO BBIOOPOUYHYIO HH(OPMALHIO,
MMEIOIYIOCS B HAJTMYUH, YACTUYHO M3-32 TOTO, YTO IKOJOTHYECKHUH ay-
JIUT MIPOBOJUTCS B TEUEHHE OTPAaHUYEHHOTO TEePHO/a BPEeMEHH H C OT-
paHWYeHHBIMU pecypcamu. [TodsToMy 31€Ch MPUCYTCTBYET JIEMEHT He-
OTIPENICICHHOCTH, MPHUCYIIMHA BCEM 3KOJIOTUYECKUM ayauTaM, U BCe
MIOJIH30BATENIN PE3YIbTATOB TAKUX AayJUTOB JOJDKHBI 3HATH 00 3TOH He-
OIIPE/IEIEHHOCTH.

Aymutop B 00JIaCTH SKOJIOTHH JTOJDKEH PacCMOTPETh OrpaHUYCHUS,
CBSI3aHHBIE C ayJTUTOPCKUMH JAaHHBIMH, COOPaHHBIMU BO BpeMs aynuTa,
U C TIPU3HAHUEM HEOIPECTICHHOCTH B Pe3ylibTarax ayJuTa U BCEX BbI-
BOJIaX 110 ayJUTy, U Y4eCTh 3TH (aKTOPbI NPH IUIAHUPOBAHUH U MPOBE-
neHnn aynuta. OH JZOJDKEH MOMBITAThCS MOMYyYUTh JOCTaTOYHbIEC ayau-
TOpPCKUE JaHHbIe, YTOOBl TPUHITH BO BHUMAaHHE CYIICCTBEHHBIC OT-
JeNbHBIE PE3yNIbTaThl ayluTa W COBOKYITHOCTh MEHEE CYIIECTBEHHBIX
pe3yAbTAaTOB, MPUUYEM U T€ U APYTHE MOTYT BIMATH Ha JIIOObIC BHIBOABI
10 ayAWTY.
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3.4. Ayautopckoe 3aknoueHme

Tunoas CTpyKTypa MEIUKO-3KOJOTHUYECKOTO ayJAUTOPCKOIO 3aKIIH0-
YeHUsI ¢ YIETOM crielu(UKA OOBEKTOB MO XPAaHEHHUIO M YHHUTOKESHUIO
XUMHYECKOTO OPYXKHUS JTOJDKHA COMEpXaTh ayJTUTOPCKYIO OIEHKY ITOJI-
HOTBI, JIOCTOBEPHOCTH U COOTBETCTBHMS HOPMATHBHO-TIPABOBOI 0ase
JMAHHBIX ayJauTa. YacThiO 3TUX JAaHHBIX SBIISIOTCS:

1) UCTOYHUKH BO3MOXKHOTO 3arps3HEHUS] OKPY)KAIOIIEH Cpeabl, WX
(DU3MKO-XUMUYECKHE U TOKCHYECKUE CBOMCTBA B IITATHBIX YCIOBHUSAX W
aBapHIHBIX CUTYyalusx. Halnune CHMIITOMOKOMILIEKCOB MPH OCTPHIX U
XPOHHYECKHUX BO3JICHCTBUSIX;

2) cuctemMa TPOU3BOJICTBEHHOTO KOHTPONA. METOMUKH, Tpeieisl
YYBCTBUTEIBHOCTH M TPEJIC)Ibl OOHAPYKEHUs, anapaTypHoe odecreue-
HUE, TOYHOCTh, HAAEIKHOCTh U 3PPEKTUBHOCTh, CHCTEMA OTOOpA MPOooO.
IIpocTpaHcTBEHHOE PACTIONOKEHUE CPENCTB KOHTPOJIS, PEKUMBI U yC-
JIOBHSI 0TOOpa Po0 U U3MEPEHUH;

3) xapaKTePUCTHKH HHBIX MCTOUYHUKOB 3arps3HCHHS OKPYIKAIOIICH
CpeIlbl B IITATHBIX YCIOBUSAX M aBaApUHHBIX cUTyarusx. X mpoctpaHcT-
BEHHOE PaCIONIOKECHUE, PU3UKO-XUMHUECKUE XapaKTEPUCTUKHU, 00JIACTH
BO3MOJXKHOTO 3arpsi3HCHHsI, BpeMs (YHKIIMOHHPOBaHHS. AMMapaTypHO-
METOUYECKOe O0ecrieueHre MPOCTPaHCTBEHHO-BPEMEHHON JUarHOCTH-
KM 3arps3HSIONIMX BEIIECTB, TOKCHYECKHE CBOWCTBA 3arps3HSIOIINX
BeniecTB. Hamnune CHMIITOMOKOMIUIEKCOB MPH OCTPBIX U XPOHUUECKUX
BO3JCUCTBHIX;

4) CaHWTapHO-TUTHEHWYECKHE W TOKCHKOJIOTHYECKHE HOPMATHBEI
3arpsA3HAIONIMX BEIICCTB (Kak 00bEKTa, TaK U BHEIIHHUX MO OTHOIICHHUIO
K HEMY);

5) anamu3 matepuaioB OBOC, peanbHble BEIOPOCH B COPOCHI, MeC-
Ta pa3MEeNIeHHs OTXOJIOB, XapaKTEPUCTUKHA OTXOJIOB, TOKCUYHOCTh, (hH-
3MKO-XMMHUYCCKUE CBONCTRA, pa3pelInTeIbHAs TOKYMEHTAIHS;

6) cucreMa COIMAIBLHO-TUTHEHUYECKOTO MOHUTOPHHTA. YUacT-
BYIOIIME OpraHW3aIuy, IIeNH, 3a7add, anmnapaTypHO-METOAWYECKas U
KaJpoBas OCHAMEHHOCTh, (PYHKIIMOHAJIBHBIC CBSI3U, BO3MOYKHOCTH
MIPUHATHUSA YIIPABICHYCCKUX PEIICHHUI;

7) cHcTeMa METUIIMHCKOTO 00CCIICUeHHS Kak Ha OOBEKTE, TaK U BHE
ero;

8) ocHOBHBIC AeMorpaduueckue mokasareyu 3a npoireamme 10 et
(metw, MOAPOCTKH, B3POCIBIE);
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9) cucrema 3KOJIOTHYECKOT0 MOHMTOPHHIA. YYacTBYIOIINE OpPTaHU-
3aLuy, ey, 3aJa4d, anmnapaTypHO-MeToAnYecKoe olecredeHue, npsi-
MBbI€ ¥ OOpaTHBIE CBSI3U C CUCTEMOMN COIMAIbHO-TUTHEHUYECKOTO MOHH-
TOPUHTA, BO3MOKHOCTb IPUHATHS YIPABICHUECKHUX PEIICHUH;

10) pe3yabTaThl yCTaHOBIEHHUS «(pOHOBOTO» COCTOSHHS 310pPOBbBA
nepconana u Hacenenus B 3BO 1o Havana skcmmyaTanuu o0beKTa.

11) pe3ynapTaTbl yCTaHOBIEHWS NPUYUHHO-CIEJICTBEHHBIX CBS3EH
MEXIY yCTaHOBJICHHBIMH 3a00JIeBaHMSMH II€pCOHANa M TPaXIaH [0
Hayasa 3KcIulyaTalul 00BbEeKTa U B MPOIIECCE €ro SKCIUTyaTaliH;

12) manHbIe U pe3yIbTaThl BOBMOXXHBIX aBAPUIHBIX CUTYAIIUT;

13) mpuHATHIC YIpPaBIEHUYECKUE PELLICHHUS.

s nuarHosa SKOJOrMYeCKH 0O0YCIIOBICHHBIX 3a00JI€BaHUN U ycTa-
HOBJICHUSI TTPUYMHHO-CIICJICTBEHHBIX CBS3€H HEOOXOJMMa YBEPEHHOCTD
B TIOJIHOTE, HAA&KHOCTH M 3(PPEKTUBHOCTU PE3yJIbTATOB WU3MEPEHHH
XapaKTePUCTUK BHEITHETO BO3/IEHCTBUS HA YETIOBEKA.

B ocHoBe o1nieHKH MOJIHOTHL, () (HEKTUBHOCTH M JIOCTATOYHOCTH CHC-
TEMBbI U3MEPEHHUH XapaKTEPUCTHK BPEIHBIX BO3CHCTBYIOMINX (PAKTOPOB
U1 00eCTICeYEeHHUs] CAHUTAPHO-THIMEHUYECKOM U MEIUKO-3KOIOTHIECKOM
0e30IacHOCTH IepcoHalla M HacelleHHsS HEOOXOIUM YTBEp KIEHHBIH
«CrrCOK IPUOPUTETHBIX 3arps3HUTENEH, MOJUISKAIINX 0053aTeILHOMY
nabopaTopHOMY (MHCTPYMEHTAJIBHOMY) KOHTDPOJIIO IO TOJHOM Mpo-
rpaMMe B 30HE 3aIUTHBIX MEPOIPUATHI».

Kpurepusmu  anmapaTypHO-METOAMYECKOTO OOecreueHus H3Mepe-
HUM KOJMYECTBEHHBIX IOKAa3aTeliel BO3MOYKHBIX BPEIHBIX BO3JEHCT-
ByIOIIMX (DAaKTOPOB SIBJISIFOTCS YCTAaHOBJIEHHBIE HOPMATHBHO-TEXHH-
YECKMM TPeOOBaHUSIM 110 UyBCTBUTEIBLHOCTH TOYHOCTH M JOCTOBEPHO-
CTH OIpEeJeNIEHUS] XUMUKATOB, MOJIEKAIINX KOHTPOIIO.

K naubonee pacmpocTpaHEHHBIM B HACTOSILEE BPEMS KPUTEPHUSIM
OLIGHKM KauyecTBa OOBEKTOB OKpYXKaromieil cpenpl (aTMocgepHbIil BO3-
IIyX, TIPECHBIE © MOPCKHE BOJIBI, [T0YBA) OTHOCHUTCSI 000OIIEHHBIH TIOKa-
3arens — [IJIK TokcuyHOro XMMHKaTa (BPeIHOrO BEIIECTBA) B COOTBET-
CTBYIOLLEH CpeJie.

Juist crienuanbHBIX 0OBEKTOB, CBS3aHHBIX C BHICOKOTOKCHYHBIMH Be-
IIECTBAMH, pa3padaThIBAIOTCS CIICIIUATIBHBIE HOPMbI, HEOOXOAMMOCTh B
KOTOPBIX OINpeNesieTCs] CIEUaIbHO Pa3pabOTaHHBIMH M YTBEPKIEH-
HBIMH HOPMAaTHBHO-TEXHUYECKHMHU JOKYMEHTAMHU.

[lepeuncnennsle mokazarenu (KpUTEPUHU) SBISIOTCA TPaIUIIHOHHO
HOopMHpYyeMbIMU. Cpelld HUX Ba)KHOE 3HAYEHHE HMEET HOPMHUPYEMBIH
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pacuéTHbIM MoKa3aTenb NpeAesbHO nomycTuMblil BeiOpoc (IIAB). Otot
MoKa3aTenb JOJDKEH oOecreunBaTh HA T'PaHMLE CaHUTapHO-3AIUTHOM
30HBI YPOBEHBb IMpPENEIbHO-IOMYCTUMON KOHIICHTPAIlMd XUMHYECKOTO
BEIIECCTBA TI0 HOPMaM CPEIHECYTOUYHOTO 3HAUCHHS LI aTMOC(HEpPHOTO
BO3/yXa HaceJIEHHBIX MECT NPH HEOIArONPHUITHBIX METEOPOIOTUIECKUX
YCIIOBHSIX.

Wsmepenue copepkaHus XUMHYECKHX BEIIECTB B OOBEKTaX OKpY-
JKaroLe cpenpl NOHKEH MPOBOAUTHCS C YYETOM MPOMBIIIJICHHBIX BbI-
OpOCOB COCEICTBYIOIIMX C OOBEKTOM MPOMBILUICHHBIX NPEATPHATHI,
OCOOCHHO €CJIM 3TO MPEANPHITHEC XUMUYCCKOW U HEPTEXUMHUCCKON
MPOMBIIIIIEHHOCTH.

3.5. [laHHbIe MeaNKO-3KONOrMYeCcKoro ayauTa

Aynutopckue AaHHbIE — ITpoBepseMast HHpopManus, 3aucy Win 3a-
sBNeHus1, Kacatommecs: pakra. OHU MOTYT OBITh Ka4eCTBEHHBIMU HIIH
KOJIMYECTBEHHBIMH M HCIIOJIB30BATHCS IS OMPENEIEHUSI COOTBETCTBHS
KPUTEPUSAM ayIuTa. AyITUTOPCKUE AaHHBIE OOBIYHO OCHOBBIBAIOTCS Ha
U3y4YeHUU JOKYMEHTOB, ONIPOCOB, HAOIOJCHUH, HMEIOIIMXCS Pe3yJIbTa-
TOB MEIUIMHCKHX, CAHUTAPHO-TUTUEHHYECKUX 3aKIIIOUCHUN U PH3HKo-
TEXHUYECKUX HM3MEPEHUI (aKTOPOB OKpYKAIOLIEW Cpeasl M IpYyrux
CBEICHUSX B 00BEME ayauTa.

AynmuTopckre JaHHbIe (MaTepuabl) JOIDKHBI OBITh TIOJHBIMU H JIOC-
TATOYHBIMU JJIS1 JOCTHIKEHUSI LIETIHN ayInTa.

CrnenyeT OCTaHOBUTBCS Ha HEMPOIYKTUBHOCTH MACCHBHOIO CpaBHU-
TEJILHOT'O aHaJIM3a CHTYallud Ha KOHTPOJIbHOW TeppuTopuu. [10100HbIH
aHanu3 3a00JeBa€MOCTH C KOHTPOJBHOW TEPPUTOPHUEH, NAIEKOH OT
00BEKTa, MOXKET HE I0CTUYb OCHOBHBIX LIEJIEH ayauTa.

JeiicTBUTENBHO, MapaMeTp pacnpocTpaHEHHOCTH 3a00JeBaHMN Ha
TOW WJIM MHOM TEPPUTOPUM 3aBUCHUT OT LIEJIOTO psifia MoKa3aTeaen Colu-
aIBbHOTO, MEIUIMHCKOrO, 3KOJOTHYECKOTO W CAHUTapHO-3IUAEMUO-
JIOTHYECKOT0 OOCIYXHBAaHHUSl JaHHOH MECTHOCTH, OCHOBHBIMU CpPEIH
KOTOPBIX SBJISIOTCS:

1) TexHOTeHHas Harpy3ka Ha TEPPUTOPHIO, ONPEAETAIONIast CIEKTP
[IaTOTEHOB, BO3ACHCTBYIOIINX HA JTIOACH;

2) monHoTa M 3(PEeKTUBHOCTH KOHTPOJISI KayecTBa OKpYKarolieh
CpeIbl;
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3) NoOJHOTa BBIABISIEMOCTHU 3a00JICBaHU;

4) afgeKBaTHOCThH TMArHOCTHKH 3a00JIE€BaHUIA;

5) 3¢ dexkTHBHOCTD MPOGUITAKTUKHY, JICUCHUS U PCaOUIIUTALINH.,

[epeuncienHble MoOKa3aTeNnd HAXOAATCS B 3aBHCHMOCTH OT IIEJOTO
pfila MHBIX MOKa3aTeslel, XapaKTepU3YIOLINX KayecTBO U MOJHOTY OKa-
3aHUS] MEIMIIMHCKOM MMOMOIIIM, PAaBHO KaK ¥ Ka4eCTBO, ¥ TIOJIHOTY CaHH-
TapHO-3MUAEMHUOJIOTHYECKOTO U JKOJIOTHYECKOTO OO0CTY)KHBaHUS Tep-
puTopuu (HampuMep, YKOMILIEKTOBAHHOCTh YUPEXKICHUH 3ApaBOOXpa-
HEHMS KBaTM()UIUPOBAHHBIMU KaapaMH U HEOOXOAMMBIM HHCTPYMEH-
Tapuem).

OTnUYNTENPHOH OCOOCHHOCTBIO MEIUKO-3KOJIOTHYECKOTO ayIuTa
SIBIISICTCS OLIEHKA JICHCTBUIl JOJKHOCTHBIX JIMIl M OpPraHU3alMid B CH-
TyalusiX, CBSI3aHHBIX C pETUCTpalyeil CBEPXHOPMATHBHBIX YPOBHEH
TOKCHYHBIX BEIIECTB B 00BEKTaX OKpYKarolel cpepl. IMEHHO B TaKuX
CUTYyalusiX MPOSBIIIOTCSA BCE CBOICTBA M KayecTBa CUCTEMBI obecreye-
HUsI 0€30TIaCHOCTH, H KIMEHHO B MOJ0OHBIX CHTYallUsIX MOKHO BBISIBUTH
BCE JINMUTHPYIOIINE CTaJUH €IUHOTO Mpoliecca obecredenus 6e3ormac-
HOCTH, OTAEJIbHBIEC 3Talbl KOTOPOIO PEeaIu3yIOT Pa3Hble NOKHOCTHBIE
JMLA ¥ pa3Hble OPraHU3alNu.

Mennko-3KoJIornyecKasi OleHKa MOXET BBIMOJTHATHCS MO JaHHBIM
CaHUTaPHO-TUTHEHUYECKONW U MEANKO-IKOJIOTHUECKON 3KCIIEPTU3BI.

Lenu meduro-sxono2uyeckou IKCnepmu3ol.

1) moka3aTelIbHOE YCTAHOBJICHHWE MPUYMH MACCOBBIX 3a00JICBaHHIA
XUMHAYECKOH U PU3NUECKON ITHOIOTHY;

2) nokasaTenbHas MOCTAHOBKA WHAWBUAYAJIbHBIX, ITHOJOTHYECKH
MOJHOLICHHBIX JUAarHO30B,;

3) obocHOBaHWE MPUHATHUS YIPABICHYECKUX M TPABOBBIX PEHICHUM
po0JieM MacCOBBIX 3a00JIeBaHUI TpaxaaH, OOYCIOBICHHBIX HEOIaro-
noiayureMm cpeabl oouranus. IlogoOHbIE Mepbl paccMaTpUBAIOTCSA Kak
HEOOXOIUMBIH AJIEMEHT PO HUIAKTUKH 3200JIEBAaHH.

B oTnnuune oT caHUTapHO-3MUAEMHUOIOTMYECKOM, B PAMKAX MEJIUKO-
9KOJIOTMYECKON SKCHEPTH3bl HE PacCMaTPUBAIOTCA MHOTOUYHMCIICHHBIE
couuanbsHble (GaKTOPHI, BIUAIONINE HA 3a00JIeBAEMOCTD, Yallle BCETO BbI-
CTyHamIue He B KayecTBE MPHYMH, a B Ka4eCTBE YCIOBUH pa3BUTHS
3a007eBaHuil. AKLIEHT B MEIUKO-3KOJIOTHYECKON 3KCIEPTH3E IENaeTCs
Ha TIOJIHOTE MCCIEJOBAHMS CUTyallud KaKk B OTHOLICHMH KauecTBa cpe-
JIbI OOMTaHUs, TAK ¥ B OTHOIIICHHH 3a00JIEBAEMOCTH JKUTEJIEH.
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Mennko-3KoJ0rHyecKast SKCIepTH3a MOXKET TaKKEe IPOBOAUTHCS KaK
caMmocTosiTelbHAs npouenaypa npu paspadorke OBOC s co3maHus
CHCTEM YIPaBJICHHUSI OKPYXKAIOWIEH cpe/iol, IPU MPOBEJACHUU 3KOJIOTH-
YEeCKOT0 ayJIuTa C IeIbI0 YCTAaHOBJICHUS (POHOBOTO COCTOSIHUS 3/I0POBbSI
HaceJIeHUsI Ha CTaJuH NPOEKTUPOBAaHUS 00BEKTA U B YCIOBHUSX €r0 JKC-
TUTyaTaIyH.

Obvexmbl MeOUK0-IK0A02ULEeCKOU IKCHEPMU3DL.

1) DOKyMEHTBI IO pe3yibTaTaM IEsTeIbHOCTH MEIULMHCKOH, KO-
JIOTMYECKOH, CAaHUTAPHO-3HIEMHOJIOTHIECKON CIIy>KO, KOHTPOIHUPYIO-
HIMX KaYeCTBO CPe/ibl OOMTAHHMS;

2) ka4yecTBO cpeabl OOMTAaHUS IpaXJaH — HA OCHOBaHUHM MHOTOdaK-
TOPHOT'O MHCTPYMEHTAJIBHOTO KOHTPOJIS;

3) 3abo0seBaeMOCTh TpaKJaH, B TOM YHCJIE U HA OCHOBAHHH CIIEIHA-
JM3UPOBAHHOTO, KIMHHUKO-Ta00paTopHOro O00CIEIOBaHUS B YCIIOBHUSX
CTaLlMOHApa BBHIOOPKU IpaXkllaH, MPOXHUBAIOLIMX Ha JIOKAIBHOW TEppH-
TOPHH, XapaKTePU3YIOIIEHCsS 0JHOPOAHOCTHIO Cpe/ibl OOUTAHUS;

4) MPUYMHHO-CIICAICTBEHHBIC CBS3U MEXIYy 3arpsS3HCHHUEM CpPebl
o0OuTaHus 1 3a00J1€BaEMOCTBIO IPaKIaH.

OTnuune MEAMKO-3KOJIOTHYECKOW 3KCIEPTHU3bl OT CaHUTApHO-
SMUJIEMUOJIOTHYECKOH 3aKitoyaercss B cienyromem. CaHUTapHO-
SMHUIEMHOJIOTHYECKAsT SKCIEPTH3a PEeriaMEeHTHPOBaHA OTEYECTBEHHBIM
3aKoHOJaTenbcTBOM. B Tabu. 3.1 mpencraBieHsl cpaBHUTEIbHbBIE Xapak-
TEPUCTUKH U MEIUKO-3KoJIoThueckoi (M33J) skcriepTus.

KonTtponb B okpyxarouieil cpeie BceX MaTOreHHBIX (HakTOpPOB BO3-
MOJEH, HO AOpor. B paMkax MeIuKo-3KOIOTHYECKOH 3KCIepTU3bl IpH-
MEHSIIOTCSL IB€ PecypcocOeperarmuux TEXHOIOTHH M0 J0Ka3aTeIbHOMY
peleHnI0 PodIeM MaccoBOW 3a00JIeBaeMOCTH TpaxkJaaH, 00ycIOBJIeH-
HOW HM3KMM Ka4eCTBOM OKPYKAIOLIEH Cpeabl:

IIpumeHeHue 3TUX IBYX MOAXOAOB ITO3BOJISET:

1) BBIBUTH peanbHOE KOJMUYECTBO 3a00JIeBaHUI IPpaXkJlaH U YCTaHO-
BUTh UCTHHHYIO CTPYKTYPY TEPPUTOPHATILHOM 3200J1€BaeMOCTH;

2) yCcTaHOBUTH NPUYUHBI OONBLUIMHCTBA HanOoJee XapaKTepHbIX IS
TOM WJIM MHON TEPPUTOPUM MAaCCOBBIX 3a00JE€BaHMN Ipa)<JaH A0 U TO-
cie paboThl 00beKTa. PelieHne mepedyrcieHHbIX 3a7ad MO3BOJISIET H3-
0exaTb CHeKyJSIIMN, HAIPaBJICHHBIX HA OTHECEHHE OOJIBIIMHCTBA 3a00-
JieBaHUH K 3a00JI€BaHUSAM, BRI3BAHHBIM BO3JIEHiCTBHEM OOBEKTA.
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Tadoauna 3.1

JlaHHBIE 10 MEUKO-IKO0JIOrHYEeCKOM IKCIepTu3e

[MapameTpsl

Meauko-3xoji0rudecKas JKCHepTUusa

OOBEKTHI

[MpuanHHO-CEACTBEHHAS CBS3b MEXAY 3arpsA3HEHHEM CpeIbl
0oOHTaHUS U 3M0POBHEM I'pakAaH (Ha WHAWBUIYaTbHOM U MOIMYIIs-
IOHHOM YPOBHSIX)

Hemn

1. YcraHoBIIeHHE TPUYUH MacCOBBIX 3200JICBaHUH rpaXkIaH.

2. YcTaHoBJICHUE IPUYHHBI 3200JIEBaHUS KAXKI0TO MAI[UCHTA.
3. O6GocHOBaHHE MPHUHITHS HA[UIKAIIKUX MEP K BBISIBICHHOMY
HCTOYHHKY IMAaTOT'CHOB.

4. PekOoMEHIAUU 110 MPOBEICHUI0 MAcCOBON MPOQUITAKTHKH
3a00JICBaHUS.

5. LemeBoe, 6eckOH(IMKTHOE, STHOTPOITHOE M MAaTOTCHETHYE-
CKOE JIeYeHHE Ha WHAWBUAYaJbHOM YPOBHE C YYETOM HHBIX
3a00J1€BaHUI KaXKIOr0 MallHeHTa

3anauyu

1. YcraHoBIIEHHE TATOTEHHOTO UCTOYHHKA.

2. Unentudukamus maToreHHoro ¢axkropa B 00BbEKTax OKpPY-
JKAIOILEH cpelbl Ha OCHOBAHMHU PEe3yJIbTaATOB MHOTOKOMIOHEHTHOTO
XMMHYECKOTO aHaIn3a 00BbEKTOB OKPYXKAIOIIEH Cpelbl U ¢ yIETOM
HaTOr€HHBIX BBIOPOCOB TEPPUTOPHAIIBHBIX HCTOYHUKOB.

3. Unentudukamus natoreHHoro ¢akropa u (Win) ero mertabdo-
JIUTOB, KOHBIOTaTOB U aJTyKTOB B OMOCpEIax MalleHTOB.

4. DIUIEeMHOIIOTHYECKHI aHAN3 Pe3yIbTaToB O(QHIHATBHON
MEIUIIMHCKOW CTaTHCTHKH.

5. Crnenuanu3upoBaHHOE, KIIMHHKO-IabopaTopHoe o0ciienoBa-
HHUC NALMEHTOB, IMOCTPAAABIIUX OT CBEPXHOPMATHUBHOI'O 3arpsA3HE-
HUSI OKPYKAroLeH cpeabl.

6. KIMHHKO-3ITNIEMHOJIOTHYECKUH aHalIKU3 Pe3yJIbTaToB CIie-
UATM3UPOBAHHOTO, KJIMHUKO-TA00paTOPHOTO OOCIEI0BAHUS BbI-
OOpPKH TMAIIMEHTOB, MOCTPAIABIINX OT CBEPXHOPMATHBHOTO 3arpsi3-
HEHHsI OKPY)KaIOIIeH Ccpelbl, HA OCHOBAaHUH IPOBEICHUS TOKCHKO-
KITIMHAYECKOTO M TOKCHKO-TIATOT€HETHYECKOTO aHaln3a C MpHUMe-
HEHHEM 0a3bl IaHHBIX 110 TOKCHKOJIOTHH.

7. Pa3paboTka METOIOB M CXEM ITHOTPOIHOTO W MaTOreHETH-
YECKOT'0 JICUCHUS Ha WHAUBUAYAJIbBHOM YPOBHE C YYETOM HHBIX
3a00s1eBaHUN KaXKIOT0 MaIHeHTa.

8. Peanusanusi METOZ0B U CXEM 3THOTPOIHOTO W MAaTOI'CHETH-
YeCcKOT0 JICUCHHs Ha WHAWBUAYAIHLHOM YPOBHE C yYETOM HWHBIX
3a00JIeBaHIN KKIOTO MalleHTa
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I[pononxenne Tad.. 3.1

HapameTtpsl Menaunko-3K0/10ruyecKasi IKCnepTu3a

Meroabl 1. JlokyMeHTaIIbHBIH aHAIH3.

2. KoMnbloTepu3upoBaHHasi reoMH(POPMALMOHHA CUCTEMA 10
HpECTaBICHUIO 3a00J€BaeMOCTH Ha OLM(POBAHHON 3JIEKTPOHHOM
KapTe TEPPUTOPHUU TOT'O WIK UHOTO 00Opa3oBaHUsl.

3. MeToibl MHOTOKOMIIOHEHTHOTO MacC-CIEKTPOMETPUIECKOTO
aHallM3a TOKCHYHBIX BEIIECTB B OOBEKTAX OKPYKAIOIICH Cpels
(BoIa, BO3IyX, [MOYBA) M TOKCHYHBIX BEIIECTB, HX KOHBIOTATOB H
aJTyKTOB ¢ OMOJIOTMIECKUMH MOJIEKYJIaMH B OMOCpeIax delloBeKa.

4. MeToabl KIIaCCUUECKON AITUIEMHUOJIOTUH.

5. MeToapl KIIMHUYECKOH MUIEMHOJIOTMA U B TOM YUCIIE Me-
TOIBI TOKCUKO-KIIMHUYECKOTO0 M TOKCHKO-IIATOT€HETUYECKOTO aHa-
JU3a pe3yJbTaToB KIMHUKO-I1a00paTOPHOTO OOCIeNOBaHHs Ipe.-
CTaBUTEIBHBIX BBIOOPOK JIETEH C HCIIOJIb30BAHHEM COBPEMEHHBIX
0a3 TaHHBIX MO0 TOKCUKOJIOTHH.

6. CoBpeMeHHbIE METOIBl HHCTPYMEHTAIBHOTO, KIMHHKO-
nabopaTopHOTro 00CIe0OBaHUS ICTEH B YCIOBUAX CTallMOHAPA.

7. MonenbHBIH SKCIEPUMEHT 110 PEKOHCTPYKIIMU TPOILIBIX CO-
OBITHH, CBA3aHHBIX CO CBEPXHOPMATHUBHBIM 3arpsA3HCHHEM OKpY-
JKarolel cpesibl

Opranu3zanys Becs 00beM paboT IO IKCHEPTU3E OCYILECTBILIETCS B paMKax
DKCIIEPTU3BI OJIHOI1 OpraHu3alUM, B YCJIOBUSX IOCTOSHHOTO, MPOdecCHOHab-
HOT'O B3aMMOJCHCTBHS «IKOJIOTOB)» U «MEIUKOB)» C BO3MOXKHOCTHIO
TIOCTOSIHHOHM KOPPEKIMH KaK HKOJOTHYECKOH, TaK M MEIHUIIMHCKOMH
yacTel poeKTa

PesynbraTs 1. KoHTponb 3 PeKTUBHOCTH MPHUHATHIX MEP K HCTOYHUKY Ma-
TOTE€HOB Ha OCHOBAaHHHU PE3yJIbTaTOB MHOTOKOMIOHEHTHOTO XHUMH-
YEeCKOT0 aHaj n3a OOBEKTOB OKPYXKAIOMICH Cpelbl W MaTOreHHBIX
BBIOPOCOB UCTOYHUKA «HA TPYOE».

2. KonTponb 3¢ dexkTHBHOCTH JieueHus], KaKk Ha WHIUBHUIYaJb-
HOM ypOBHe — IO BBI3JAOPOBJICHUIO MNAIMEHTA, TaK M Ha ypOBHe
MaccoBOil 3a00/1€BaeMOCTH — MO pe3ynbTaTaM OQHIMAIbHOI Me-
JIUIUHCKON CTaTUCTHKH

KonmponbHbie eonpocsi u 3adaHust

1. [aiite ompeneneHre 3KOIOTMYECKOTO M MEIUKO-3KOJIOTHYECKOTO
ayaurta. B 4éM OHU CXOXH U YeM pa3IndHbl?
2. KakoBa 001acTh MPUMEHEHUS] MEJMKO-3KOJIOTUIECKOTO ayAuTa?
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3. V3 4ero COCTOMT KOMIUIEKC HOPMATHBOB OIIEHKH KayecTBa JKH3-
HH?

4. Ha30BUTE OCHOBHBIE KPUTEPUN MEIUKO-3KOJIOTMUECKOTO ayIUTa.

5. KakoBsI niporieypa, METOIBI M CPEIICTBA METUKO-3KOJIOTHIECKOTO
aynura?

6. OxapakTepu3yuTe TUIOBYIO CTPYKTYPY AyIUTOPCKOTO 3aKITFOYE-
HUA.

7. KaxoBBI OCHOBHBIE TOCYAapCTBEHHBIE CTAHAAPTHI MO TPOBEACHUIO
HKOJIOTUYECKOTO ayTuTa?

8. Kakue pecypcocOeperaronmx TEXHOJOTHU IO JTOKa3aTeIIbHOMY
petieHnto mpobdiIeM MaccoBol 3a0011eBaeMOCTH TPaKIaH MTPUMEHSIIOTCS
B PaMKaX MeJIHKO-3KOJOTHUECKOM IKCIIePTH3HI?
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FMMABA 4
MEOWLMHCKWE ACMNEKTbI B 9KONOrMYECKOM AYAUTE

4.1. OCHOBHbIe MPUHUUNbI YCTAHOBNEHUA TMrMeHUn4eCKnx
pernaMmeHToB B pa3fiM4HbIX cpeaax

B komrmuiekce aHTpONOreHHBIX BO3JICUCTBUI Ha OKPYXKAIOIIYIO CPEAY
U 370POBbE 4YEJIOBEKa 0CO00E MECTO 3aHMMAIOT MHOT'OYHUCIICHHBIC XH-
MUYCCKUE COCTUHCHHS, MHUPOKO HCIONB3YEMbIC B MPOMBIIIJICHHOCTH,
CEIbCKOM XO3SMCTBE W JPYrux cdepax Npou3BojACTBa. BosmelicTBue
XUMHYECKUX COCIMHEHHUM CIIOCOOHO BBI3BIBAThH MPAKTUUYESCKH BCE IATO-
JIOTUYECKHE TIPOIECCHl H COCTOSHUSL.

Cy1iecTByeT HECKOJIbKO MPUHITUIHAIBHBIX MOIX00B K MPEeIyIpeK-
JICHUIO HETaTHBHBIX IOCJICICTBUI BO3ICHCTBHS BPEIHBIX XUMHUCCKUX
(haKkTOPOB OKPYXKAOIICH CPEIbl HA 30POBhE YETOBEKA!

® TIOJIHBIN 3aMpeT MPOU3BOJCTBA U MPUMEHEHUS TEX MM UHBIX XU-

MHYECKHX COECIMHEHHUI MM 3aMeHa OJHOrO BEIIECTBA Ha MEHEE
TOKCHUYHOE U OIACHOE;

® UCKJIIOYCHHE BO3MOXXHOCTH WX TOCTYIJICHHS B OKPYIXKAIOIIYIO

cpeny;

® OrpaHHYCHHUEC COJCPKAHUS BPEIHBIX XUMHUCCKHX BEIICCTB B

00BEKTaX OKpYIKArOIIEH Cpesibl U TUTHEHHYECKOEe HOPMHUPOBAHUE
YPOBHEW HX BO3JCHCTBUS HA HACEIICHUE.

Tueuenuneckoe peznamenmupoéarue — BBITIOJHEHUE CTaHIAPTHOIO
Habopa 00sA3aTENBHBIX TPEOOBAHUN C IETbI0 0OecTieueHnsT 0€30TTaCHOTO
JUTS 37I0POBBST YEJIOBEKA MPOU3BOCTBA HITH MPUMEHEHUS MPOAYKIUH.

[IpUMEHHUTENBHO K TOKCHUKOJIOTO-TUTHEHHUYECKON OIIEHKE XHUMHYe-
CKHUX BEILECTB BBIJCISAIOT CIICAYIONINE YPOBHU PEriIaMEHTHPOBAHHUS:

® CaHWTAPHO-3IHIEMHOJIOTHUECKOE 3aKITF0UEHHUE, YAOCTOBEPSIOIIEe

COOTBETCTBHE CAHUTAPHBIM MpaBHiaM (aKTOPOB Cpeabl OOHTa-

HUS;

® TOCYJapCTBEHHBIC CAHUTAPHO-3IHUIEMHUOJIOTHUYCCKHE IpaBUia U
HOPMATHBBL

125



® BEICHHUE T'OCYJAPCTBEHHBIX PETUCTPOB MOTEHIIMAIBHO OMACHBIX
JUTSL 9eTIOBeKa XUMUYECKUX, OMOJIOTHYECKUX BEIIECTB U OTHEIb-
HBIX BUIOB IPOAYKIIUH;

B o0ocHoBaHue BBIOOpa BELISCTB, MPUMEHUTEIHLHO K YPOBHIO HX
peryiaMeHTHPOBAHUS TIOJIOXKEH MTOATATHBINA TTPUHITHIL:

® Ha MEPBOM 3Tare OCYMIECTBIsIeTCs cOop MHpOpMAaIH, HE0OXO-
JUMOW M TOCTATOYHOMW /ISl pElIeHHs BOIPOCca O IeIecoo0pa3Ho-
CTH TIPOBEJICHUS TOKCUKOJIOTHIECKUX UCCIICIOBAHMIA,

e Ha BTOPOM JTale OMNpPEACISIOTCS BEIIeCTBa, HYXKJIAIOIIHecs B
pa3pabOTKe TMTHEHUYECKUX HOPMATHBOBR;

® Ha TPEThEM 3Tarle ONPEEISIOTCS OYePENHOCTh U 00BEM HCCe-
JIOBAaHUH;

e Ha YeTBEPTOM dTare NMPUHUMAETCS pElIeHHe O pa3paboTke TH-
THEHHYECKUX HOPMAaTHBOB HA OCHOBE NMPOBENIEHUS TOKCUKOJIOTO-
THTUEHUYECKUX UCCIIENOBAHUN.

Tueuenuueckuli Hopmamue — MAHAMANBbHAS WU TIpEIeIbHAS BEJH-
YMHA KOJIMYECTBEHHOTO IOKA3aTells, XapaKTEePHU3YIOMIEro OTAEIbHBIN
(u3nuecKkul, XUMHUUYCCKUNA M OHOJOTHYeCKHi (aKTOp OKpYy’Karomieh
CpeIbl WU Kakoe-Tu00 ux codetanue. 11o/l rTuTHeHNYEeCKIMEI HOpMAaTH-
BaM{ MOHUMAIOT CTPOTO ONPEESIEHHBINA AUANa30H MapaMeTpoB (PaKTo-
POB Cpelbl, KOTOPBIA MPUEMIIEM JIJII HOPMAJTBLHOW JKU3HEACITCILHOCTH
U 37I0POBBS YeJIOBEKa, YEIOBEUECKOW MOMYISIHA U OYAYIIUX TOKOJIe-
HUH.

HopMmupoBaHue 3arps3HSIONMX BEHIECTB B MPUPOIHBIX OUOIIEHO3aX
0asupyeTcs Ha CAaHUTAPHO-TMTUECHUUYECKUX MPHUHIMIIAX W HOpPMaXx, T.C.
MIPHOPHUTETHOCTH 3aIUTHI, IPEXKE BCETO UeIoBeKa. JIoOble moaxoas! K
SKOJIOTUYECKOMY HOPMHUPOBAHUIO HCXOIST W3 MOHSATUS HOMYCTHUMOU
Harpy3ku. B mMmpokoM cCMBICIIE MO AOITYCTUMBIM aHTPOTIOTEHHBIM BO3-
JeficTBHEM Ha MPHUPOAHYIO Cpeay MOHUMAIOT BO3JeiCTBHE, KOTOPOE He
BJIMSIET HA KAYECTBO MPUPOIHON CPEIbI MM U3MEHSET € B JIOIYCTUMBIX
mpejienax, T.e. He pa3pyllaeT CYIIECTBYIOIINE IKOCUCTEMBI U HE BBI3HI-
BaeT HEOJAroNpUATHBIX TOCICACTBUH Y OCHOBHBIX MOMYJISILIMNA, U B
MEPBYIO OUepeb, KOHEUHO, Y UETIOBEKA.

TeopeTHuecKyr0 OCHOBY THTHEHHYECKOTO HOPMUPOBAaHUSI COCTABIISI-
10T 001e0noIoruyeckue MpeaCTaBIeHUsI O MOpPOTOBOM JACWCTBUU Ha
opranu3M (HhaKTOPOB OKpyKarolieil cpespl. Bo3MoxHbIE HEraTHBHBIC
a¢dexThl I 370pOBbS HACENEHHs] PACCMATPUBAIOTCA KaK MOPOTOBEIE
(HecToxacTU4ecKue, NETEPMHUHUPOBAHHBIC), TSHKECTh KOTOPBIX BapbU-
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pyeTcs B 3aBUCUMOCTH OT O3Bl U ISl KOTOPBIX CYLIECTBYET MOPOT
BpEOHOr0 NeWCTBUsI. B 3TOM ciyyae TMrHEeHUYECKUA HOPMATHB yCTa-
HABJIMBACTCS O TOMY IOKAa3aTelIto, IPH KOTOPOM HAOJIOIaeTCsl MUHH-
MaJIbHBIN 3 (heKT.

[Ipu mpeBbIIeHnH O€30MACHBIX YPOBHEH BO3JEUCTBHUSI B OPTaHU3ME
YEJIOBEKA PA3BUBAIOTCS MATOJOTHUECKUE HAPYIICHHUS, TPOSBIISIONINECS
B (hopMe OCTPBIX, XPOHUYCCKUX 3a00JIEBAHUIN WIIM OTHAJIEHHBIX MEIU-
[UHCKUX TIOCIIENCTBUN (KaHIIEPOTeHHOE, MyTareHHOe JEHCTBHE, YCKO-
PEHHOE CTapeHHe OpraHu3Ma).

Tueuenuuecxkoe HoOpmuposanue — ycTaHOBJIEHUE OE30TMACHBIX Ipeie-
JIOB MHTCHCUBHOCTH BO3JCHCTBHA Ha OpraHW3M 4YelloBeKa (haKTOpOB
oKpyKaromen cpenpl. [IpakTuyeckas COCTaBIAOIIAsS TMTHEHUYECKOTO
HOPMHPOBAHUS HAMpaBJieHA HA CO3JIAHWE CHCTEMBI MOKa3aTeliel orac-
HOCTH XUMHYECKHX coennHeHui. [los omacHOCTBIO BemiecTB B npodu-
JAKTUYECKOM TOKCHKOJIOTMH MOHUMAKOT BEPOSTHOCTh BO3HUKHOBEHUS
BPEIHBIX IS 370POBbs 3 (HEKTOB.

Ilo crenenu BO3IEUCTBHA Ha OpraHUM3M BpEJHBIE BEIECTBA MOApa3-
JIEJISIIOTCS HA YEThIPE Kiacca OMAacHOCTHU: YPE3BbIYaiHO OMacHbIE, BBICO-
KOOIIACHBIE, YMEPEHHO OIACHbIE U MaJIOOTMACHEIE.

B ocHOBEe METOIOJNIOTHH TUTHEHUYCCKOTO HOPMHPOBAHUS BPETHBIX
(hakTOpOB OKpyXkarole (M MPOU3BOJCTBEHHON) Cpelbl JIeKAT TPUHITH-
Ibl aJIEKBATHOTO BOCIPOU3BEIACHUS B IKCIEPUMEHTAIBHBIX YCIOBUSIX
MATOJIOTHYECKON PEaKIINU YEIOBEKa M AKCTPANOJAIUU (IepeHoca) pe-
3yJIbTaTOB JITA0OPATOPHBIX HCCIEAOBaHUN Ha uYelioBeka. HopmatuBbl
KadecTBa OKpYXarolield cpeibl pa3pabaThIBarOTCS ¢ y4ETOM OOBEKTa
3amuThI (4eTI0BEK, PACTEHUE, TEXHOJIOTHIECKOE 000PY/IOBAHHE); CPEIBI,
B KOTOPOH HOPMHPYETCSI U KOHTPOJIHUPYETCS COICP)KaHHE BEIECTBA
(BO31yX, IOYBA, BOJIa, OMOCYOCTpaT YeI0BeKa).

3akoHonatenbHO ycTaHaBiauBaroTcs [I/IK xumuueckux BelecTB B
BO3IyX€ MPOU3BOJICTBEHHBIX MOMEIIEHUN U HACENEHHBIX MyHKTax (at-
Moc(epHOM BO3/yXe), BOJAOMCTOYHHKAX M IUTHEBOH BOjE, MOYBE, JO-
IIyCTUMOE CYTOUHOE MOCTYIICHUE XUMUYECKUX BEUIECTB C MPOAYKTaMHU
nuTanusg, OOBEKThl TMTHEHUYECKOI0 HOPMHUPOBAHHUS YCJIOBHO KJIaCcCH-
(DUIMPYIOT Ha JBE TPYIIIbI: aHTPOIIOT'CHHOTO MPOUCXOKIACHHS (IS HUX
YCTaHABIUBAIOTCS MIPEIEIBHO JOIMYCTUMBbIE KOHIIEHTPAIUK 1 YPOBHHU) U
€CTECTBEHHOI'0 IPOUCXOKACHMUSI.

B Poccuu, kak 1 BO MHOTHX CTpaHax MHUpa, IEUCTBYIOT JIBa Kjacca
HOPMATHUBOB: CTaHJAPThI — AOMYCTUMbIE YPOBHU COJIEP>KAHUS BPEIHBIX
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BEIIECTB B 00BEKTax cpeabl oouTanus (yTBepKIEHHbIE OpraHaMH Biia-
CTH ¥ MMEIOIINE CUITYy 3aKOHA) U PEKOMEHAyeMble 0e30TacHbIe YPOBHH
3arpsi3HEHHS CPEbl OOUTAHUSI.

[Ipn rurneHnYecKOM HOPMHUPOBAHWHU yCTAHABIMBAIOT CTaHIAPTHI, B
YaCTHOCTH:

e mpenenbHo gomyctumasi kKoHueHntpauus (IIJK) Bpeanbix xummu-

YEeCKUX MpHMeceil B Bo3ayxe (BoJe, MOUBe, MPOAYKTaX MUTAHNUSA);

e TpenenbHO gomycTuMbIil ypoBeHb (IIJIY) — HOpMmaruB, aHaio-
ruudbli [1JK, paspabaTeiBaeMblii IPUMEHHUTENBHO K (PU3NIECKUM
(hakTopaM OKpyKaromeil cpesl;

e mpenenbHO pomyctumblid BeiOpoc (I1JIB) — BeIOpoc BpeaHbIX Be-
HIeCTB B aTMOC(epy, yCTaHABIUBACMBIN [T KaXKJIO0TO MCTOYHHKA
3arps3HEHHsI aTMOC(ephl IPU YCIIOBHHU, YTO NpU3EeMHAas KOHIICH-
Tpanus 3TUX BewecTB He npeBbicuT TTIK.

B HacTosmiee BpeMsi CaHUTapHO-TUTHEHUYECKHE HOPMATHBBI CyIIe-

CTBYIOT BO BCEX IKOHOMHUYECKH Pa3BUTHIX CTpaHaX.

B Poccun pa3paboTaHo CBBIIIE CEMH THICSIY HOPMATHUBOB JIOIYCTH-
Moro conepxanus Oonee dyem 2000 BemecTB B pa3iHYHBIX KOMIIOHEH-
Tax OKpy»karomeil cpeapl. BOIBIIMHCTBO M3 HUX HE HCHOIB3YIOTCS Ha
MIPAKTUKE, TaK KaK KOHTPOJb B aTMOC(EPHOM BO3IyXe, MMTHEBOI BOJE,
NPOAYKTaX MUTAHMS, TIOYBE MPOBOAUTCA MOCTOSIHHO TOJIbKO 3a 20-30
BellecTBaMH. B Hacrosiiee BpeMsi mpenjaraercsi MepedTH oT JI0poro-
CTOAIIEH MpOoLEeAyphl THTHEHWYECKOT0 HOPMHUPOBAHHUS K IO3TAITHOM
OLICHKE OIIACHOCTH NPUOPHUTETHBIX 3arps3HUTENICH OKPYKAIOIIEH cpe-
IBL.

4.2. dxonornyeckn obycnosneHHas 3aboneBaemMocTb
1 06LMe NPUHLMNbI €€ ANAarHOCTMKK

B nocnegnue roasl nmpobiaemMa yCTaHOBICHUS CBSI3U MEXIY BO3ICH-
CTBUEM (DAKTOPOB OKPYKAIOIIEH Cpellbl U 3I0POBHEM UEIOBEKA BBHIIBH-
HyJIach B YKCIIO HAaMOOJIee aKTYaIbHBIX U CIOXKHBIX MPOOIIEM KIIMHUYE-
cKkoll ¥ (pyHIaMeHTaIbHOM MeauiMHbl. OIUH U3 BOKHEHINNX aCIEKTOB
JTAHHOHW MPOOIJIEMBI — pacu(pPOBKA ITHOIOTHIECKON 00yCIOBIEHHOCTH
3a00J1€BaHNii YeIOBEKA.

PacriosnaBanue 00yie3HH M €€ TSHKECTH SBIISICTCS MPEIMETOM KIIMHH-
YECKOW MUArHOCTUKH. 3a00JIeBaHMsI, IPUCYIIUE YeaoBeYeCcTBY, nudde-
PEHIMPYIOT Ha TEHETHYECKU 00YCIIOBIIEHHBIC U BBHI3EIBAEMbIE BO3JICICT-
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BUEM crieunpuuecKkux (GakTopoB cpeapl oOuTaHus (B 4aCTH MH(EKLUH,
TPaBMBbl, HHTOKCHKALIUH, PAAUALIOHHOTO TIOPAKEHUS).
K skonornyeckn 3aBHCHMBIM W3MEHEHHUSIM 3JI0POBBSI, CBSI3AHHBIM C

AHTPOIIOI'CHHBIM 3arpA3HCHUEM CPEAbL O6I/ITaHI/I$I, OTHOCHT:

e uHpEeKIMOHHbIE 3a0oneBaHus (MUKpOOHOE 3arps3HEHHE BOIBI,
BO3/IyXa M POYKTOB MUTAHHUS);
® 3JI0Ka4YeCTBEHHBbIC HOBOOOpa3oBaHus (Bo3/eHCTBHE acbecTa, OeH-
30j1a, TOJMIMKINYCCKUX apOMaTHYECKUX YIJICBOJOPOJOB, pa-

JIAAINN );

® CepaeYHO-COCYIUCThIe 3a00eBaHus U 3a00JIeBaHUs OPraHOB Jbl-
xaHus (Bo3neiicTBue aTMOC(EepHOro BO3ayXa C MOBBIIICHHBIM CO-
Jep>KaHuEeM BPEIHbBIX BEILIECTB).
PacnpocTpaHEHHOCTD HKOJIOTMYECKM 3aBUCUMBIX W3MEHEHHH CO-
CTOSIHUSL 3710pOBbs (Tabin. 4.1) o0yCIOBIMBAaeT BaXKHOCTh MX CBOEBpE-

MCHHOH JANarHOCTHUKHU.

Ta6muna 4.1
JKO0JIOTHYECKH 3aBHCHMbIe H3MEeHEeHHUsI COCTOSIHUS 310POBbsI HaceJeHus Poccun
JKo0ruyecKuii paxkTop IIpuunHa cmepTH, Yucao
3a0oJieBaHusl cJy4aeB,
W IPYTUX HapylIeHuii ThIC. B TO]
310POBbS
CMepTHOCTH
XHUMHYECKOE 3arpsi3HeHUE Bone3nu opraHoB apIxaHus u 40
CEPJICYHO-COCYAUCTON CUCTEMBI
Panon Paxk nérxux 4
MukpoOHOe 3arps3HEeHHE BO- Kumeunsie nadexmmn 1,1
JIbl, IPOJYKTOB MUTAHUS
ABapuy B IPOMBILIUICHHOCTH CMepTenbHbIe HCXOIb 0,4
OnacHble npupoaHbIe BNeHU | CMepTenbHbIE HCXObI 0,08-0,9
3abosieBaeMOCTh

MuxkpoOHOe 3arps3HeHHE BO- OcTpble KHIIeYHbIe HH()EKIUH 400
b1, IPOYKTOB IMTUTAHUS
3arps3HeHHE aTMOC(HEPHOTO 3aboseBaHus OPraHOB ABIXaHHUS Jo 240
BO3/yXa B3BCIICHHBIMH YaCTH- | JeTei
[[aMH ¥ JIMOKCHUJIOM a30Ta
3arps3HeHHE aTMOC(HEpHOTO 3aboneBaHus OPTaHOB JIBIXaHUS Jo 370
BO3JyXa OKHCJIAMH a30Ta Jerei
3arps3HEeHHE aTMOC(HEpHOTO OTKIIOHEHHS HEPBHO- Jo 400
BO3/lyXa CBUHIIOM TICUXWYECKOTO PA3BUTHS JIeTEH
Panon Pak nérkux Jo 9
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B cBsi3u ¢ 3TUM NpakTHYECKH B PaMKax Ka)IOW KIMHUYECKOH IHc-
LUIUIMHBL CPOPMHUPOBAHO 3KOMNATOJIOTHYECKOE HaMpaBlieHUE, U3y4aro-
1iee 0COOCHHOCTH Pa3BUTHS W TeueHHs 3a00JeBaHUN WK APYTHX MATO-
JIOTHYECKHUX TPOIIECCOB HA MHIIMBUIYaTHLHOM YPOBHE B CBSI3U C BO3JICH-
CTBHEM HEOJaronmpusATHBIX (aKTOPOB OKpysKaromiel cpenpl. Tak, Ha-
npuMep, SKOJIOTHYECKas T'eHETHKAa PaccMaTpHBaeT BO3ACHCTBHE 3THX
(akTOpOB Ha TCHETHYECKHH ammapaT, 3KOJIOTHYecKas HMMYHOJIOTHS
IPOCIICKUBACT M3MEHEHHs B HWMMYHHOH CHCTEMe, DKOJIOTHYecKas
MIyJIbMOHOJIOT UL HCCIIEAYET OCOOCHHOCTH BOSHUKHOBEHUS 3a00JI€BaHUM
OpPraHOB [IbIXaHUSI TIPH BO3JCHCTBUH 3arps3HEHHOTO aTrMoc(hepHOro
BO3yXa.

CooTHolIeHHE MEXAy KIMHUYECKHUMH, CyOKIMHHYECKHUMH M Oec-
CUMIITOMHBIMU (popMamu 3a00JieBaHMs KOJeOIeTCsl B NIMPOKOM JHama-
30HE B 3aBUCHMOCTHU OT clielupuyeckux 0coOeHHOCTEH (aKTOPOB OK-
py)Xaromei cpensl, ”HTEHCUBHOCTH, JIMTEIBHOCTH U MEXaHU3MOB HX
BO3JICUCTBUSL.

B nocnenHue roapl BEAyTCS aKTHBHBIA MOUCK U Pa3pab0TKa 00beK-
TUBHBIX M MH(OPMATUBHBIX MOKa3aTelell paHHUX W3MEHEHHUH B opra-
HHU3Me, 00YCJIOBICHHBIX BIMSHUEM HEOIArONPHUATHBIX (PAKTOPOB OKpPY-
Karotel cpenbl. [ omeocmasz — MMHAMAYECKOE OTHOCHTEIBHOE TOCTO-
STHCTBO BHYTpPEHHEH Cpelbl OpraHu3Ma U YCTOHYMBOCTH (PH3MOIOTHYE-
ckux (yHKIMA. Pa3mMax BapbUpOBaHHS MPU3HAKOB B KOHKPETHBIX YCIIO-
BUSIX ONpEETSeTCsT WHTCHCHUBHOCTBIO BO3JICHCTBUSL (DaKTOPOB OKpY-
JKarolei cpelpl Ha OpraHu3M. B ocHOBe BapbHpOBaHHS JIeXkKAT TEHETHU-
YecKH 00YCIIOBJICHHBIE PEAKIINH alalTallHOHHO-KOMIICHCAaTOPHOTO pea-
THPOBAHUS, HANpaBJICHHBIC Ha IMOJJIEp)KaHHe TOMEOCTa3a M, CIlieoBa-
TEJILHO, OMpPEICIIONINE pa3Max BapbHUPOBAaHUS IMPH3HAKA B Ipeenax
«HOPMBID».

Apnanranus o0ecrieunBaeTcs ONpeneNEHHBIME OHOXUMUYECKUMU U
(U3NOIOTUIECKUMHU PEAKIUSAME, TPOUCXOAAIINMU HA KJIETOYHOM, Op-
TaHHOM, CHCTEMHOM M OpraHM3MEHHOM YpoBHsX. COrjlacHO TeopuH
aJalTUBHOTO PEarMpoOBaHUsl, B 3aBUCHMOCTH OT CHJIBI BHELIHETO BO3-
JICHCTBUSL B OpraHW3ME MOTYT Pa3BHBATHCS TPU TUMA aJalTallMOHHBIX
peaknmii: peakiud TPEHUPOBKU — Ha ciadble BO3JEHCTBHUS, peakluu
aKTHBAIlUM — Ha BO3JCHCTBHS CPEOHEH CHIIBI, CTpECC-peaklid — Ha
CHJIbHBIC BO3ICHCTBUSL.

Ha geiictBre pasapaxureneii (CTpecCOpOB) pa3InIHON TPUPOABI Op-
TaHU3M OTBEYaeT HeCHeUU(PUISCKUMH aJaNTAllMOHHBIMU H3MEHEHHSMH,
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KOMITJIEKC KOTOPBIX MOJIyYMJI Ha3BaHHE «OOLIMH aganTalMOHHBIA CHH-
apom». IIpu mpomomKUTEIbHOM BO3ACHCTBUM CcTpeccopa (MM B yCIo-
BUSIX YPE3MEPHON €ro MHTEHCUBHOCTH) MPOUCXOST UCTOIICHUE U CIIOM
a/IanTAllMOHHBIX MEXaHN3MOB.

JIroboe BHelIHEe BO3JCHCTBHE HA OPraHW3M BBI3BIBAET aBTOHOMHOE
pearupoBaHue ONpPENeIEHHON CHUCTEMBbI B Mpejenax e€ (yHKIMOHAIb-
HBIX BO3MOHOCTeH. Koraa ske MHTEHCHBHOCTh WM TIPOJOJKUTEIb-
HOCTh HETaTHBHOT'O BO3IECWCTBHSI MPEBBIIIAET BO3MOXXHOCTH 3TOM CHUC-
TEMBI, OHH MOT'YT OBITh PACIIMPEHBI, KOMIICHCUPOBAHBI 32 CUYET BKIIIO-
YEeHHUsl B pearupoBaHHe OTAEIBHBIX CTPYKTYp JAPYTHX CHUCTEM OpraHu3-
Ma.

Tak Kak HOPMO- U MATOJIOTHYECKUE MPOLECCH — PA3IMYHbIE Ka4ecT-
BEHHBIE MPOSABIEHHUS OJHOTO W TOTO K€ Mpolecca aJanTaldOHHO-
KOMIICHCATOPHOTO PEryJIMpoBaHus, 00JIE3HF MOYKHO pacCMaTpUBATh Kak
pe3yabTaT c00sl aJanTHUBHBIX PEAKLUMil HAa BHEIIHUM paznpaxurens. C
9TOM TOYKH 3peHusi OOnblias 4yactb OoJie3Hel (B YaCTHOCTH, HEPBHBIC
paccrtpoiicTBa, runepToHNUecKast 00JIe3Hb, A3BEHHAs 0OJE3HD KENyIKa
U JIBEHALATUIICPCTHON KHUIIKK) — OOJIE3HH aAanTalud, 0COOCHHOCTH
NPUCHIOCOOUTENBHBIX PEaKIUH.

C nenbto onpeneneHus 3QPEKTUBHOCTH aaNTallMOHHBIX MTPOILIECCOB
pa3paboTaHbl onpenenéHHble KPUTEPUH M METOAbl AWATHOCTUKH, MO-
3BOJIMBLINE BBIACIHUTH PA3IMYHbIE MEPEXOIHBIE COCTOSHUS MEXIY YC-
JIOBHOHM «HOPMOIi» M MATOJIOTHeH (00Ie3HbBIO).

BbIpaXxeHHOCTh NMATOJIOrMYECKUX U3MEHEHUN OIPENENseTCsl CTere-
HbIO HapyLICHUs! KOMIIEHCATOPHO-aJallTAlMOHHBIX PEaKIUi: JOHO30II0-
THYECKOE, NMPEMOPOHUIHOE COCTOSHUE U PE3KOe CHIDKCHHE (YHKIHO-
HaJNbHBIX BO3MOYKHOCTEH OpraHM3Ma COOTHOCSTCA C COCTOSHUSIMHU
(YHKIMOHANBHOTO aJalTalMOHHOTO HAampsDKEeHHUs, HEYIOBJIETBOPH-
TEJIbHOW aJlalTalliy U aJalTalMOHHOTO CPhIBA.

Jonoszonoeuueckoe cocmosmue — cocTosHUE (PYHKIHMOHATHLHOTO
aJanTallMOHHOTO HANpPsHKEHUs OpraHu3Ma, XapaKTepHU3YIolee Mepexo]
OT HOPMBI K [TaTOJIOTHH.

[eiicTBue (GakTopoB pHCcKa Ha 4elloBeKa Cyrybo WHIUBHIYabHO,
BEPOATHOCTh Pa3BUTHS TOTO WM MHOTO 3a00JIEBaHUS 3aBUCHUT OT aJiall-
TAIlMOHHBIX BO3MOXHOCTEH opranu3ma. MakTopsl prcKa pa3BUTHS Je-
3aJanTagid OJAHOBPEMEHHO SBISIOTCS M (AKTOpaMH PUCKa Pa3BUTHS
3a00JIeBaHNH, TIOCKOJNIBKY TIOCIIEAHUE MPECTaBISIFOT OO0 clieacTBUE
HapyLIEHNUs TOMEOCTa3a 1 CPbIBa aalTallMOHHBIX MEXaHU3MOB.
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CBOEBpEMEHHOE BBISIBIICHHE TEPEXOAHBIX COCTOSHHUM, XapaKTepH-
3YIOIIMXCA PA3TUYHON CTEIIEHBIO 1€3a1alTallui OPraHu3Ma K YCIOBHUSIM
OKpY’Kaloled cpepl, BOBMOYXKHO Ha OCHOBE IOJXOJI0B, Pa3BUBAEMBIX B
pamMKax JOHO30J0THYecKOi nuarHocTuku. OleHKa Hadana BO3HUKHOBE-
HHS JIOHO30JIOTHYECKUX PEaKIMi Ha 3arpsi3HEHUE OKPYKAroIeH cpelibl
uMeeT OOJbIIIOe 3HAUCHHE [Tl aHATM3a MEIMKO-IKOJIOTHYECKON CUTYya-
IIUH ¥ TIPOTHO32 €€ pa3BUTHSL.

MexaHu3Mbl aganTaldd MpU BO3JCHCTBHU PA3IUYHBIX BPEIHBIX
(hakTOpOB YHHBEpCAIbHBI. Pe3ynbTaThl uccneoBaHuil B IIaHE MOIYJIs-
UOHHON JTMarHOCTHKH TO3BOJISIIOT YTOYHUTH MEXaHU3Mbl HayallbHBIX
HapyIICHUH 3710pOBbS MOIMYJISAINH. Tak Kak BHEITHHM «MapKepOM» 3TO-
TO HampsDKEHHs SKOJOTMYECKON CHUTyallMM BBICTYHAIOT TpyOble Hapy-
HICHUS aJalTallld Y OTIENbHBIX JIHI, TO aHaJIH3 UCTHHHO MaTOJIOTHYe-
CKMX U3MEHEHHH 3/10pPOBbs NOIYJISILUU IT03BOJISIET C OIPEIEIEHHON Be-
POATHOCTBIO CYJUTh O BO3MOKHOM JEHCTBUM KOHKPETHBIX crenupuyie-
CKUX (haKTOPOB.

[Ipu npoBeneHNN TOMYJAMUOHHON TUATHOCTHKH MOTYT OBITH BBISIB-
JIeHBl MHAWKATOPHBIC MPEIIOJIOKHUTEIFHO YKOJIOTUIECKH 00YCIOBICH-
Hble 00JIe3HU — 3a00JIeBaHHsI COMAaTHYECKOTO M IPYroro Xapakrepa cpe-
JI1 HaceJeHUs] KOHKPETHOW TEPPUTOPHUH, YacTOTa KOTOPBIX 3a Orpejie-
JEHHBIM TIEPHOJI BPEMEHH JIOCTOBEPHO BBIIIE MPEIIICCTBYIOMIETO 33 5—
10 net HabnromeHnit (JIMOO BHINIE PETHOHATLHOTO, (PeepaTbHOTO YPOB-
Hsl), @ IPUYHMHA POCTA UX MPEANOIOKHUTEIBHO MOXKET ObITh OTHECEHA K
JIEVCTBUIO M3BECTHBIX MECTHBIX (PETHOHAIBHBIX) BPEAHBIX (PAKTOPOB
cpepl 0OUTaHMS.

OKkonoruuecku oOyCIOBICHHAs! MATONOTUsl — OOJE3HW M MaTOJIOTH-
YeCKHe COCTOSIHUS, pPa3BUBAIOIIMECS CpENd HaceJIeHUS KOHKPETHOM
TEPPUTOPUH, MPUYNHHO-CICICTBEHHO CBS3aHHBIE C DKOJOTHYECKUMH
OCOOCHHOCTSIMH pPAifOHOB TPOXHMBAHHSA, CHOPMHPOBABIIMMUCS TI0J
BJIMSIHUEM TIPUPOAHBIX JTUOO TEXHOTEHHBIX (PAKTOPOB Cpebl OOUTAHHSI.

Crneuuduueckoe K0JI0THUECKH 00yCIOBICHHOE 3a00IeBaHNe — Ha-
OmogaeMoe CpeAM HaceJeHUS KOHKPETHOW TEppPUTOPHH 3a00JIeBaHUE,
JIOKa3aHO CBS3aHHOE C BO3JICHCTBHEM KOHKPETHOTO BpEIHOTO (hakTopa
cpelbl OOMTaHUs ¥ TPOSBISIONIEECs XapaKTePHBIMH JUIsl ICHCTBUSI TIPH-
YUHHOTO ()aKTOpa CUMIITOMAMHU M CHHAPOMaMHU.

K cnenmgpuuecknm, 3KOIOrHYECKH OOYCIOBICHHBIMU TPUPOIHBIMU
(dakTopaMu cpellbl OOUTaHUS, OTHOCSATCSI TaK Ha3bIBAGMbIC DHJIEMHYE-
CKHe 3a00JIeBaHUsL:
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® MPUPOIHO-OYAroBble MH(EKINOHHBIE (TMapa3uTapHbie) 3aboneBa-
HUS;

e 0OJIE3HU Pa3NYHBIX «OHMOTCOXUMHYECKUX MPOBHHIIMI, CBA3aH-
HbIE C M30BITKOM WIIM HEIOCTATKOM COJICP)KAHMS OTIECIBHBIX XH-
MHUYECKUX JJIEMEHTOB B OOBEKTax cpelbl OOMTaHWs M MX nucha-
JIAHCOM B OpraHU3Me YeJIOBeKa.

[TpupoaHo-04aroBsie HHPEKINOHHBIE 3a00eBaHUs — OOJIE3HH, BO3-
OyAMTENN KOTOPBIX IOCTOSIHHO IUPKYJIUPYIOT B MpUpoAHOM ouare. K
MPUPOJTHO-0YAroBbIM HH(EKIIMOHHBIM 3200JIEBAHHUSM OTHOCSTCS, B 4a-
CTHOCTH, CHOMpPCKas 3Ba, YyMa, KICIIEBOI SHIE(AITHT.

MaccoBble 9KOJOTMYECKH OOYCIIOBJICHHBIC 3a00JIeBaHUS XHUMHYE-
CKOM THOJIOTHH MOTYT IPOSIBISATHCS B BUJIE:

® T[IOBBHIIICHHOT0, 10 CPaBHEHUIO ¢ (OHOM, YPOBHs 3a00JeBaeMo-
CTH, BCIIEJCTBUE BO3ACHCTBUS BPEIHOTO XMMHUYECKOTO (akTopa,
CIIOCOOCTBYIOIIETO OOOCTPEHHMIO MMEBIIMX MECTO 3a00JeBaHHI
(Hampumep, cepAeYHO-COCY IUCTOMN, ABIXaTEIbHOMN CUCTEM);

® TIOCTOSHHO-BO3HHMKAIOIINX U TOBTOPSIOUIMXCS JHACMHYECKUX
Oone3Hel B onpeneiéHHBIX Teorpaduieckux paiioHax, BCIEICT-
BUE aucOanaHca KOHIEHTPAIU MHUKPO- M MaKpOdJIEMEHTOB H
BO3/ICHCTBHSI BPEIHBIX XMMHUYECKUX BEUIECTB, MOCTYHAIOIIUX B
OpraHu3M B OIPEENEHHBIX J103aX;

® YBEIMYEHUS YHCIIAa PEIKO BCTPEUAOIINXCS 3a00IeBaHNIA;

® T[OSBJICHUS «HOBBIX» ISl JaHHOTO PeruoHa OOJIe3HEH, SBIISIO-
IUXCS Pe3yIbTaTOM KOJIMYECTBCHHOTO HAKOIUICHHS XUMHIECKUX
BEIIIECTB M BO3HUKHOBEHHUSI HOBOT'O KaUeCTBEHHOTO COCTOSHHSI.

OOHapyxeHHe 3TUX 3a00JICBaHMH M YCTaHOBIICHHE TPHUYUHHO-
CIIC/ICTBEHHOM  CBS3M  OCYHIGCTBISIFOTCS B MpoLEcCe  MEIHKO-
9KOJIOTUUECKOH OLIEHKH HM3MEHEHHWH 3710pOBbsS HACENCHUS HAa OCHOBE
KOMILJIEKCHOTO 3KOJIOTO-THT'MEHUYECKOTO MOHUTOPHHTA U KOMITJICKCHOM
9KOJIOTO-TUTHEHNYECKON IKCIIEPTU3BI.

Tueueno-snudemuonocuueckas (WM TOMYJSAMOHHAS TUTHCHUYE-
CKasl) IMAarHOCTHKAa MAacCOBBIX 3a00JieBaHM HEHMH(EKIIMOHHOW MPUPO-
JIbl — COBOKYITHOCTh NMPHEMOB M METOJIOB, C TIOMOIIBIO KOTOPBIX yCTa-
HaBJIMBACTCS MPUYMHA BO3HUKHOBEHHS «HATPSDKEHHOCTHY» MIIH «HEOIa-
TOTMONYYHS» MEIUKO-3KOJIOTMYECKOH CHTyallil Ha COOTBETCTBYIOLICH
TEPPUTOPUH.

I'urueHo-3nuaeMuoIOTHYeCKast IUArHOCTHKA HAlpaBjieHa Ha BhIJe-

JeHne Hanbosee CYHICCTBCHHBIX BPCAHBIX (I)aKTopOB, OLCHKY CTCIICHU
133



yiep6a 30pOBBIO TOMYJSAIUN U U3MEHEHHUS YCIOBUHN JKU3HH JFOJCH,
OIICHKY JTUHAMHKH Pa3BUTHS COOBITHIA, a TAKXKE MPOTHO3 HAa MEPCIIEKTH-
By. OmpeneneHue CyImiecTBa MaTOJIOTHH, €€ TUTHEHUYCCKUX U DIIHJIe-
MHUOJIOTHYECKUX XapaKTEPUCTHK: BPEMEHHU MOABIEHUS («BpPEMs PHCKay),
JMUHAMUKH Pa3BUTH, TPaHUI] HEOIArOMONYIHON TeppuTopun («Teppu-
TOPHH PUCKA») U TPYIII PUCKAY.

Bpems pucka — BpeMeHHass BEPOATHOCTh BO3HUKHOBEHHS HETATHB-
HBIX U3MEHEHHU 3[0pOBbS HACEJICHHUS WIM OTAEIbHBIX COLUAIBHBIX
TPYII B CBS3U C HEOIATONPUATHBIMU U3MEHEHHUSIMHA CPEIbl OOUTaHMUSL.

I'pynna pucka — coruaiibHas TPYIIa HACEJIICHUS, HA KOTOPYIO OKa3a-
HO WJTK MOKET OBITh OKa3aHO HanOOJIbIllee BO3ACHCTBHE HEOIArONpHsT-
HBIX BPEIHBIX (PAKTOPOB C JaTbHEUITUM OTKJIOHEHHUEM COCTOSHHS 3J10-
pOBBA OT KOHTPOJIBLHOI'O YPOBHS.

JleTckoe 310pOBBE SBISETCS OJHUM M3 HAaMOOJEe UyBCTBUTEIHHBIX
MOKa3aTesiel, OTPAKAIOIINX U3MEHEHUSI KaUeCTBa OKPY KAIOIIEH CPe/Ibl.
Puck yXyaieHus: 1€TCKOTro 30POBbsI MO BO3ICHCTBUEM BPEIHBIX (hak-
TOPOB OO0YCJIOBJICH OCOOCHHOCTSIMU OOMEHA BEIIECTB PACTYILEro opra-
HHU3MA.

B Tabn. 4.2 nmpuBeneHa OIEHOYHAS INIKalla HEKAHIIEPOTCHHBIX TOK-
cuueckux 3(pdekToB, paszpaboraHHas ATSHTCTBOM IO OKpPY)KaroIIeH
cpene CIIA ¢ yuérom rpynn pucka U UCHOJb3yeMas sl S3KOJIOrHuYe-
CKOM TUAarHOCTHKH.

Taoauna 4.2

OueHovyHasl KA HEKAHICPOr€HHbLIX TOKCHYECCKHUX 3q)q)eKTOB

BuosddexTsl Ha TOKCHYECKOE BO3eiicTBHe Bban-
JIBI

Paznpaxenue cnm3ucToit 0007I0YKH HOCA U I'JIa3, YBEIMUCHHE aKTUBHOCTH (ep-| 1
MEHTOB

Hapymennst mcuxo’MOIMOHANEHOTO XapakTepa; HEe3HAuUTeNbHBIE HAPYIICHHS| 2
(GYHKIMY TOYEeK, BHEIIHETO JbIXaHUs; YBEIIMUYCHNUE MAcChl Tela HOBOPOXKISHHO-
ro

Huskas macca Tena HOBOPOXKIECHHOI'O, YBEIHMUEHHE apTEpUAIbHOIO AaBleHHd,| 3
XPOHHUYECKHE 3a00JIeBaHHS OPTaHOB JIBIXaHUS U TIP.

CTpyKTypHBIC U3MEHEHUS B JIETKUX, CTEHOKApIHs U IIp.

[MoBpexaeHue I0a, HapyIIEHHEe CHOCOOHOCTH K 00yUeHHI0, HeHponaTui U np. | 5

Tepatorennstit 3¢ dexT, 3anepkka yMCTBEHHOT'O Pa3BUTHsI, HEKPO3 TIOYEK U IIp. 6

Peruonanbnas maToJIoTus:, O6y0J'IOBJ'I€HHa$[ BPCAHBIMU q)aKTOpaMI/I
Cpeabl O6I/ITaHI/IH, BBIABIIACTCA METOAOM T'HIMCHO-3IIMACMHOJIOTIHNYC-
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CKOT'0 aHallu3a 370POBbSI BCETO HAaceJeHUsl perruoHa. B ero ocHose Je-
JKaT SKCIIEPTHOE MCCIeI0BaHNE U aHAJIU3 AMHAMHUKH OTKJIOHEHUH YpOB-
HEl KaK OTHIEIBHBIX IMOKa3aTeNiel (XapaKTepU3YIOIINX COCTOSHHUE 3/10-
POBLA HOIIYJIALUMHA WKW OTACIBbHBIX COLUMAJIbHBIX rpynn), TaK U 06HII/IX
MEIUKO-TeMOTrpaMIecKIX XapaKTEPUCTHUK OT CPETHETO — «(POHOBOTOY,
«PETUOHAITLHOT0» UK «KOHTPOJIBHOTOY.

[Mocne yrouHeHMs MPUYUHHBIX (AKTOPOB Pa3BUTUS TOH WIM MHOM
MATOJIOTHH W3 TIEPEYHS YCTAHOBIEHHBIX <JTUIUPYIONUX» OONIe3HEH BHI-
JIENSTFOTCS «IKOJIOTUIECKH 00YCIOBIEHHBIEY (MM «IKOJIOTHYECKU 3aBH-
cuMbiey) Oone3nu. Ilox ruoupyroweii namonocuel noapasyMeBaroT 00-
JIE3HU Pa3IMYHBIX KIIACCOB MEXIYHAPOIHON KiTacCu(UKauu O0JIe3HeH,
MOKa3aTeNId KOTOPhIX Ha W3y4aeMOW TEPPUTOPUU CTAOMILHO (Ha Tpo-
TSOKEHUH psifia JIeT) JOCTOBEPHO MPEBBIMIAIOT (JOHOBBIE, HO MPUYMHA UX
pocTa (Wi BBICOKOTO YPOBHS) JO ONPEICICHHOTO BPEMEHH HE YCTa-
HOBJIeHa. B cocraBe «Inaupyromei» naTojJorud MOTYT OKas3aTbCsl Kak
YCTAHOBJICHHBIC B pe3yJbTaTe aHAIN3a MPUYNHHO-CIECICTBEHHBIX CBS-
3ell «IKOJIOTHYECKH OOYCIIOBJICHHBIC» 3a00JeBaHUs, TaKk W OOJIE3HH,
00yCIIOBIIEHHBIEC APYTUMHU (PAKTOPAMH.

B ciydae Hanmmuums B cpefe oOWTaHWS M3BECTHBIX BPEOHBIX (TIpe-
UMYIIECTBEHHO XMMHUYECKUX) (DaKTOPOB BBIACTSCTCS «cCrelU(rUecKast
AKOJIOTHYECKH 00YyCIIOBIIEHHAS TIATOJIOTHS, a B CITydae HE TIOJTHOW MpH-
YMHHOW [OKAa3aHHOCTH ACHUCTBHSA Ha JIOAEH KOHKPETHOTO BPEIHOTO
(akTopa — «ycinoBHO crnenupuueckasy. «IKOJIOTUIECKA 00YCIOBICH-
HbIe» 00JNe3HH (KaK U «YCIIOBHO CHENM(UICCKHE)») BBISABISIIOTCS HA T10-
CIIeYIOINMX JTalax UCCIeAOBaHUM mocie oOHapyKeHHUs B cpeae oOu-
TaHUSl IPUOPUTETHBIX «IKOTOKCUKAHTOB» W TPOBEICHHS aHAIN3a MPH-
YHHHO-CJIC/ICTBEHHBIX CBS3€H B CHCTEME «CpeJia — 37I0POBHE.

4.3. MeToab! anuaeM1onorMyeckoro aHanusa
B MeANKO-3KONMOrM4yecKkunx nccrneaoBaHUsX CUCTEMbI
«3[0pOBbeE YeNoBeKa — Cpefa 0oMTaHMA»

9HI/IIIeMI/IOHOFI/IIO ONpeaACIAI0OT KaK COBOKYITHOCTh HAYUYHBIX IMOJIXO-
JA0B OILICHKU 3J0POBbA HACCJIICHUSA B KOHTCKCTC BBIABJICHUA (baKTOpOB,
OMpPEACIAIOMINX BO3HUKHOBCHUC U PACIIPOCTPAHCHHUC 3a00JIEBAEMOCTH
Cpeau pa3sIMYHbIX I'PYIIT HACCIICHUA.

B COBPCMCHHBIX SIMUACMHUOJIOTMYCCKUX UCCICAOBAHUAX B 3aBUCUMO-
CTH OT KOHKPETHBIX ueneﬁ BBIACJIAIOT CJIICAYIOIIUE HAIIPAaBJICHHUA!
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® TpaTUIMOHHAS SIUAEMUYecKas TUarHOCTUKA WH(PEKIIMOHHBIX 3a-

0OJIeBaHMIA;

® U3yYeHHUE OSIMUAEMHOJOTHN OTIEIBHBIX HO30JOTHYECKUX (HopM

WIH TPy 0oJe3Hel (Hampumep, cepAedHO-COCYIUCThIe 3a00Ie-
BaHUs, 3JI0KAYSCTBCHHBIC HOBOOOpA30BaHMS, SHIAOKPHUHHBIC H
JIpyrue 00JIe3HH);

® TIONMYJIALIMOHHAS AMATHOCTUKA BIMSHUS Ha 3I0POBHE HACEICHUS

KOHKPETHBIX ()aKTOPOB BHEUTHEW CPEbl, B TOM YHUCIIE TEXHOTECH-
HO OOYCIIOBJICHHBIX, KaK COCTaBHasl YaCTh KOMIUICKCHBIX JKOJO-
TO-TUTHCHUYCCKUX HCCHe):[OBaHHﬁ.

B 3aBucumocTH OT 3THONOTHYECKOro (IPUYMHHOTO) (akTopa BO3-
HUKHOBEHHS OOJIE3HU BBIICIAIOT WH(OEKIMOHHYIO U HEMH(PEKIIMOHHYIO
SMUEMHUOIIOTHIO. B mocnennne nBa gecsaTwieTus (BHA4Yaie Kak BETBb
SMHUIEMUONIOTUN HEeWH(EKIIMOHHBIX 3a00JIeBaHMi, a 3aTeM Kak camo-
CTOATENbHOE HAYYHOE HAIpaBIIeHUE) CHOPMHUPOBATIACH IKONOCUUECKASL
anudeMuono2uys, HapaBJieHHast Ha U3yYeHHe, aHaJIN3 U JI0Ka3aTeIbCTBO
3aBUCUMOCTH 3[J0POBbSI HACEIICHUSI OT COCTOSHUSI OKPYKAIOIICH CpeJIbl.

[IpenMeroM SMUAEMUOIIOTHN SBJISETCS SMUASMHUYECKUI MPOIEecC —
BO3HHKHOBCHHE M PACHPOCTPaHEHHE JIIOOBIX MATOJIOTHYECKUX COCTOS-
HUi cpenu ronedl. CyIMIHOCTh 9nudemuyeckozo npoyecca npu uHgex-
YUOHHBIX 3a00/1e8aHUAX MOKHO BBIPA3UTh B CXEME JIUIEMHUYECKOH 11e-
iy (UCTOYHHUK WHPEKIUU — YT MIepelayd — BOCIIPUUMYHNBBIC KOHTHH-
TeHTHI), TJe CYIIECTBYIOT TECHBIC CBSI3U U B3aUMOJICHCTBHS: CBOEOOpas-
HBIM 91UOeMULECKUM HPOYECCOM 8 IKOI02UYECKOU INUOeMUONOSUU SIB-
TSETCSl «HANPSHKEHHOCTHY (HeOIaromnonydne) MeauKo-3KOJIOTHIeCKOH
CUTyaluu, TAC «3THUOJIOTHA» PACCMATPUBACTCA KaK IMpHUYMHA 3KOJIOrU-
YeCKH OOYCIIOBJIICHHBIX 3a0ojieBaHuil. OCHOBHOM 3ajaucii dKOJOTrHYe-
CKOH SIUIEMHOJIOTHH SIBISCTCS 9HUOEMUONO2UYECKA OUACHOCIUKA —
pacro3HaBaHue MPOSBICHUN 3a00JIEBAEMOCTH HACEJICHUST HAa OCHOBE
SMUACMUOJIOTMYCCKUX METOAO0B HMCCIICAOBAHHA M HAYYHBIX OAaHHBIX O
MIPUYMHAX, YCIOBHSIX, MEXaHU3MaX BOSHHUKHOBEHUS U PACIPOCTPaHEHUS
3200J1€BaeMOCTH.

OnuaeMuoIoTniYecKas TMarHoCTHKa MpecTaBiIsieT co00i COBOKYII-
HOCTh METOJMYECKUX MPUEMOB, MO3BOJISIOMINX HA OCHOBE aHaJM3a yC-
TaHOBHUTH OCOOCHHOCTH paclpocCTpaHeHHs 3a00JIeBaHUI cpeay Hacene-
HUsl, [PUYUHBI U KOHKPETHBIE IPUPOJHO-COLMAIBHBIE YCIIOBUA,
BIIMSIIOIINE Ha 3a00J1€Ba€MOCTb.
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ONMUAEMHUOTIOTNYeCKas JUArHOCTHKA OCYIIECTBISACTCS HAa OCHOBE
SMUIEMHUOJIOTHYECKOT0 aHali3a ¥ o0cieoBaHus ovara. Jis perieHus
CTOSIIIMX 3a/lad HMCIOJb3YETCs AMUAECMHOIOIMYCCKUI aHau3, BKIIIO-
Yalomui B ce0sl OMMCATENbHO-OIICHOYHbIC, AHAIUTHYCCKUE, IKCIICPH-
MEHTAIbHBIC 1 MATEMATHUYECKHE METO bl UCCIICIOBAHUSL.

Llenbio aHATUTHYECKUX METOJIOB MCCIICIOBAHMS SIBIISICTCS IIPOBEPKA
runore3 o (hakTopax pHCKa, BBIIBICHHBIX ONUCATEILHO-OLCHOYHBIMU
METO/aMH, U OMNpEeJeNicHNe HampaBlIeHUH mpodunakTuku. s storo
UCIIOJIB3YIOT, B YaCTHOCTH, KOTOPTHBIA METOM, MPeIyCMaTpHBAIONIUIA
HPOJIODKUTEIILHOEC HAOJIOJICHUE 3a TPYIIIAMU HACEIICHUS, MOBEpPraro-
IIMMHUCS U HE MOJBEPTAIOIIUMHUCS JTEHCTBUIO MOI03pEBacMOro hakropa
pucka. MeTopl MATEMATHUECKOTO MOJICTTUPOBAHMS B KAUECTBE COCTAB-
HO# 4acTH MCIOJIb3YIOTCS Ha BCEX JTanax JMUAEMHOJOIMYECKOro aHa-
nau3a. MaremaTtuueckoe MOJICIMPOBAHUE OCYIECTBISICTCS HAa OCHOBE
COOTHOIICHHH, BBIBOJJUMBIX M3 MU(POBOTO MaTepHania, XapakTepu3yro-
muX (paKTHYIECKOe MPOSIBJICHUE AUAEMHOIOIMYECKOro Mpoliecca, U Ha
OCHOBE HCIIOJIb30BaHUSI MaTeMaTHYECKHX (HOpMyYJI, mapaMeTpaMu KOTO-
PBIX SIBISIOTCSI KOHKPETHBIC (DAKTOPBI pHCKa (KOJIMYESCTBEHHOE MOJICIIH-
poBaHue).

OCHOBHBIE AMUAEMHOIIOTHICCKUE TIOKA3aTEeNH, HCIOJb3yeMbIe TPH
NPOBEICHUH SIUJACMHUOIOTUYESCKOTO aHaM3a, — HOKA3amelb PAcnpo-
cmpanénnocmu 3ab0ne6anuii, XapaKTEPU3YIOIUI JIONI0 HACEJCHUS ¢
TEM WJIM WHBIM 3a00J€BaHHEM B KOHKPETHBIH MOMEHT BPEMEHH, M KO-
apuyuenm 3aboneeaemocmu, XapakTCPUYIOIIMNA YACTOTY BO3HHKHO-
BEHUSI HOBBIX CJTydacB 3a00JICBaHUS B TCUCHUE ONPEACIEHHOTO IepHOa
BpPEMCHHU.

OKoHYATEIbHOE 3aKIFOUCHNE 00 IKOJIOTHYECKOH 00YCIOBICHHOCTH
TEX WM MHBIX U3MCHEHUH B COCTOSHUU 3I0POBbS MOMYJISAIVMH, & CIIE/0-
BaTEeNbHO, U 00 YpOBHE HAMPSKCHHOCTH MEIUKO-DKOJOTHYECKON CH-
Tyanuu, GopMyIupyeTcs npu J0Ka3aHHOCTH HMPHYHMHHO-CIICACTBEHHBIX
CBsI3ell B CHCTEME «YEJIOBEK — Cpelia OOUTaHHSD).

4.4. CounanbHO-TUrMEeHNYECKNA MOHUTOPUHT — UHCTPYMEHT
KOMMMEeKCHOW AMHAMUYECKOW OLIEHKU iIBNEHUN U hakTopoB
B CUCTEME «Cpeda 00UTaHWSA — 300POBbe YeNoBeKay

Coyuanvno-eucuenuueckuti monumopune (CI'M) — rocynapcTBeHHas
cucTeMa HaOMIOJCHUH 3a COCTOSIHUEM 3JI0POBbsl HACENCHHMS M CPEbI
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0o0UTaHus, UX aHAIN3a, OLUEHKH U MIPOTHO3a, a TAKXKE ONpeACICHUs IpH-
YUHHO-CJICACTBEHHBIX CBSI3€H MEKIY COCTOSIHUEM 3[10POBbSI HACCIICHUS
U BO3JIeiicTBHEM (HDaKTOPOB Cpeibl OOUTAHUSI.

[MpeameroM CONMANBEHO-TUTHEHUYECKOTO MOHUTOPHHTA  SIBIISTEOTCS
3aKOHOMEPHOCTH ¥ NPUYHMHHO-CIIEICTBEHHBIE CBSI3M MEXIy IOKa3are-
JSIMH 370pOBBs U pakTopamu cpenbl oOuTaHus HaceneHus. OOBEKT co-
UATBHO-TUTHEHHYECKOTO MOHUTOPUHTa — cpelia OOWTaHUsI U JKH3He-
JESITeIbHOCTH, MCTOYHMKH TEXHOTEHHOTO BO3ICUCTBHSA, COLUANIbHAS
HHPACTPYKTYpa, 310POBbE HACEICHUSL.

Br160op moka3zareneif, XxapakTepu3yIOIIUX COCTOSHHUE 37J0pOBbs Hace-
JICHUsI, OKPYKAIOIIEH Cpebl U COIMAIBLHO-9KOHOMUYECKHX YCIIOBH, 32
KOTOPBIMH ~ OPTaHHM3YeTCsl HaOIIOICHHE B COIMAIBbHO-THIHEHHYECKOM
MOHHUTOPHHTE, TPEICTABISET JOCTATOYHO CIOXKHYIO 3ajady, TaK Kak
JIOJDKEH COYeTaTh B cebe MPOCTOTY MOJMYYEeHUS] U WHPOPMATHBHOCTD, a
TaKKe YUUTHIBATh TEPPUTOPHATIBLHYIO HEOJHOPOIHOCTh BO3JICHCTBUS Ha
HaceJICHUE MPUPOJIHBIX M TEXHOT'CHHBIX (PaKTOPOB.

4.5. l'eonHpopmMaLMOHHbIE TEXHONOTMK
B 3KONOro-rurueHM4eckux uccnefsoBaHusaX

B nocniennee BpeMsi B 9KOJIOTO-TUTHEHUYECKUX HCCIIEIOBAHHUAX BCE
aKTUBHEE MPUMEHSIOTCS HOBBIE TEXHOJIOTHH, MO3BOJISIFONINE KOJINYECT-
BEHHO YUYUTHIBATH BIMSHHE THX (DaKTOPOB Ha 3/0pOBBE IOACH, MPO-
THO3MPOBATh Pa3BUTHE MEIUKO-IKOJIOTNIECKONH 0OCTaHOBKH.

KauecTBo mpoBeneHnsI CaHUTapPHO-THTHEHMYECKOTO MOHUTOPHHTA U
9KOJIOTO-TUTHEHNYECKONW DKCIEPTH3Bl BO MHOTOM 3aBHCUT OT 3(dek-
THUBHOCTH TIPHMEHSEMOH /sl 3THX Ielied HHPOPMAIMOHHOH TEeXHOJIO-
rud. OJJHUM H3 ONPEIEISIONIX 00CTOSTENbCTB, BIMSIIOIUX Ha BHIOOD
UHQOPMAIIMOHHBIX TEXHOJIOTUH, COOTBETCTBYIONIMX IIETSIM U 3ajadam
9KOJIOTO-TUTUEHUYECKUX HCCIIEIOBAHNH, SBIISIETCS HCKIIOUYUTEIbHAS
3HAYUMOCTH IPOCTPAHCTBEHHO-BPEMEHHOI XapaKTEPUCTUKH [UIsl aHAIU-
3a JAaHHBIX O cCpelae OOHWTaHMS W 3]I0POBbE HaceleHHs. Meauko-
reorpaduueckoe KaprorpadhupoBaHHE TMO3BOJSET YCTaHABIWBATH Tep-
pPUTOpHANBHBIE PA3IHYHs, CBA3AHHBIE C MX OHMOTCOXUMHYECKUMH OCO-
OCHHOCTSIMH ¥ HEPaBHOMEPHOCTBIO pacIpeieIeHHs MPOMBIIUICHHOTO
MOTEHIIMANA B PETHOHAX U HACENEHHBIX MMyHKTaX, YTO JIEJacT ero He3a-
MEHHMMBIM B IIpoliecce coopa 1 aHann3a HHPOPMAIMOHHBIX MaTepHAIOB
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IpU MPOBEACHUH COLHATIBHO-TUTHEHNYECKOT0 MOHUTOPUHTA U MEIUKO-
3KOJIOTHYECKON IKCIIEPTHU3BI.

TpaguiuoHHO A7 LeJel MPOCTPaHCTBEHHOIO aHAIW3a MPUMEHSIIN
kaprorpaduueckuii Mmeroa. B mocnennue necsituinetust Ha 0asze KaprTo-
rpa¢uy, MareMaTUKW, KUOEPHETUKH M HCIIOIb30BAHUS 3JIEKTPOHHO-
BBIYMCIUTEIBHBIX CPEJICTB aKTHBHO Pa3BUBACTCSl HOBas 00JIACTh — Te0-
rpaduyeckas nHpopmatuka (reonHdopmaTuka).

B 1970-e rT. OBLTH 3210KEHBI OCHOBBI KOMITBIOTEPHON KapTorpaduu.
B sToT nepuon BHUMaHME U yCUIIMS UCCIIEA0BaTENel B OCHOBHOM OBLIH
COCPEIOTOYCHBI Ha CO3/IJaHUM Ka4eCTBEHHBIX IIH(POBIX KapT C UCIIOIb-
30BaHHEM TrpaUuecKuX OOBEKTOB, NMPEACTABICHHBIX MHOXXECTBOM KO-
opauHat. B 1980-x rr. Ha ocHOBe OOBEOMHEHHs KapTorpaduyeckoit
WHQOPMAIUK U TPAJUIMOHHBIX 0a3 JaHHBIX MOSBUIINCH NEPBHIC CHCTE-
MBI YIIpaBJIEHUS MIPOCTPAHCTBEHHBIMU JaHHBIMH, a B 1990-x — unTeN-
JIeKTyaJlbHble MH()OPMAIMOHHBIE CHUCTEMBI, HCIIOJB3YIOLINE Pa3zHo00-
pa3Hble MyJIbTUMEINHHBIE BO3SMOYKHOCTH.

K nacrosmeMy BpeMeHH TeOMH(OPMAIMOHHBIE CUCTEMBI (haKTHUe-
CKU NPUHATH B Ka4ecTBE CTaHIAPTHOrO MPOTPaMMHOIO CPEACTBa MpH
aHaJIM3€e MPOCTPAHCTBEHHOT'O PACIpEeICHUs JaHHbIX.

T'eoepaghuueckue unghopmayuonnvie cucmemvl IPEACTABIAIOT COOOM
anmapaTHO-IPOTPaMMHBIM KOMIUIEKC, oOecreunBaromuii cOop, obpa-
00TKy, OTOOpaXeHHe M  pAaclIpOCTPaHEHHE IPOCTPAHCTBEHHO-
KOOPJIMHALIMOHHBIX JIAHHBIX, HHTErPAIMIO CBEJCHUH 1 3HAHUH O TeppH-
TOpUH I UX SPPEKTUBHOTO MCIOIB30BaHMS MPH PEIICHUN TPUKIA[I-
HBIX 3a]1a4, CBSI3aHHBIX C aHAJIM30M, MOJCIMPOBAaHUEM, IPOTHO3UPOBA-
HHUEM M yNPaBICHUEM OKpY’Kalolleld cpefoi U TeppUTOPUAIBHON opra-
HU3aluel ooOlecTBa.

SAnpom reonH(pOPMALMOHHBIX CHCTEM sBIseTcs LUdpoBas KapTa,
coJepkalias JaHHbIe O MPOCTPAHCTBEHHBIX OOBEKTAaX B BHJIE MX LH(]-
POBBIX TMpEACTaBICHMI, 00BEAMHEHHBIX B Ha0Op CIIOEB, 0Opasyromias
MHQOPMAIIMOHHYIO MOJIENIb OTIPEACIEHHON TEPPUTOPHH, a TaKXKe Habop
onepauuii, ONpeAessIIOMUX UX (YHKIHOHAIBHBIE BO3MOXHOCTU IIO
BOCIIPHATHIO, TPEOOPa30BAHHIO U aHAIN3Y HH(OPMAIINH.

Kpome rpaduueckoro oroOpaxkeHusi 0ObEKTOB COAEPIKATCS CBEIe-
HUSI, BKJIIOYAIOIIME: Ha3BaHUE O0BEKTAa M €ro WIACHTU(HUKATOp; OMHCa-
TeJbHYI0 MH(OPMALUIO B BUAE CUMBOJIOB M HAAIMUCEH, XPaHALIMXCS B
CrielMaNbHON Tabnmuie aTpuOyTOB; KOJIWYECTBEHHYIO WH(pOpPMAILUIO (B
YaCTHOCTH, O IUIOIIAAM OOBEKTa, KOHLUEHTPALUH BELIECTBA, U3MEPEH-
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HOH B TOUKE, KOJM4YeCcTBE 3aboyieBmIMX B paiione). Bce coOpaHHbe U
YIOPSAOYCHHBIE CBEICHHUS B AajJbHEHIIEM MOT'YT BOCIPOU3BOAUTHCS
KaK B UCXOJHOM BHJE, TaK M B Ka4eCTBE Pa3JIMYHBIX CTATHCTUYCCKUX
nokasarened (Hampumep, B BUJE CPCIHHUX 3HAYCHUH, JOBEPUTEIHHBIX
WHTEPBAJIOB).

I'eonHopManMOHHBIE CHCTEMBI HaXOAST BCE OoJiee MIMPOKOE MpH-
MEHEHUE ISl M3YYeHHsI POCTPAHCTBEHHBIX aCIIEKTOB BIMSHUS KOJIO-
rHYECKUX (DaKTOPOB PUCKA M OXPAHBI 310POBbs HACEJIICHHSI TIPH BHINOJI-
HEHUU KOMIUIEKCHBIX MEIUKO-3KOJIOTHYECKUX MCCIIeIOBaHUH, YCTaHOB-
JICHUW TPUOPHUTETHBIX 3arps3HUTENIC W ONpENeIeHNH CTENCHH WX
BIIMSTHUS Ha 3200J1€BaeMOCTh U CMEPTHOCTh HaCEJICHHS.

Y4uuThIBasi OTKPHIBAIOIIMECS BO3MOXKHOCTH 110 OpraHu3aluu coopa,
aHaJin3a M MPEeJICTaBICHHS JaHHBIX O COCTOSIHUH 3710POBbsI HACSIICHUS 1
cpele ero OoOWTaHUs, CBSI3aHHBIE C Pa3BHTHEM T€OWH(OPMAIMOHHBIX
TEXHOJIOTHH, pa3paboTaHbl KOHLENTYaJbHbIE OCHOBBI OPraHU3allu CO-
UATbHO-TUTUEHHYECKOTO MOHHTOPHHIA C HCIIOJIb30BAHUEM TI'€OWH-
(hOpMaIMOHHBIX CUCTEM.

K ocHOBHBIM (yHKIHSM, KOTOpPBIE T€OMH()OPMAIIHOHHBIE CHCTEMBI
npeHa3HaYeHbl BHIIOJIHATh B PAMKaX COLMAIBHO-THTHEHHYECKOTO MO-
HUTOPWHTA, OTHOCSAT CO3JaHWE W aKTyalH3allui0 B PEXKHUME PeajbHOro
BpPEMEHH 0a3 JaHHBIX O COCTOSHUH 30POBbS M Cpe/Ibl OOUTAHUS Yelo-
BeKa B elWHBIX Qopmarax (MHPOPMAIMOHHBIA (QOH), C IIPUBSI3KON
UX K KOHKPETHOMY OOBEKTY Ha MECTHOCTH, MOJICTUPOBAHUE CTPATETHIA
CaHHUTAPHO-3UAEMHOJIOTHIECKOTO HAA30pa, IIPOTHO3UPOBAHUE COCTOS-
HHS CAHUTAPHO-OIHIEMUYECKOTO OJIaroroIydus HaceIeHHS.

KoHmponkHbie eonpocki u 3adaHust

1. MaiiTe ompeneneHHE TUTHEHHMYECKOMY DErJIaMEHTHPOBAHUIO H
HOPMHUPOBAHUIO.

2. KakoBBI IPUHLIUIBI YCTAHOBIICHUS TMTUEHUYECKUX PETJIAMEHTOB B
PasIn4HBIX cpenax’?

3. HazoBuTe BUBI THTHEHUYECKUX HOPMATHUBOB.

4. Yto o3nauarot oustus [IJIK, TIJ1Y, I1[IB?

5. Onpenenute conepKaHHE COLHMAIbHO-TUTHEHHYECKOTO MOHHTO-
pHHTa.

6. UTo Takoe 3KOJIOTHUECKH 3aBUCUMbIE U3MEHEHHS 310POBbs?

7. JNaiiTe onpeneneHus SMUIEMIYECKOMY ITPOLECCY U TUArHOCTHKE.
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IMABA S

AOKA3ATEJIbHAA 3KONOMMYECKAA MEAULIMHA.
IOPUANYECKWUE ACNEKTbI MEAUKO-3KONOMMMYECKON
BE3OMACHOCTH

MeaunnHa Kak HayKa U3ydaeT OMOJIOTHYECKHE MapaMeTphl YeoBeKa
B HOpME U IPH MATOJIOTUH, U3MEHEHHE HOPMbI TIOJ] BIMSHUEM pPa3jiny-
HBIX ()aKTOPOB OKPYIKAIOIIECH CPEIbI.

Hecmotpss Ha OypHBIH mporpecc (yHIaMEHTAIBHBIX MEIUKO-
OMOJIOTUYECKUX HAyK, HAIIM 3HAHUS O YEIOBEKE HE HOCST M, HABEPHOE,
HHUKOT/Ia He OyAyT HOCHTh MCUEpIBIBAIONINN XapakTep. Peakuuu opra-
HU3Ma ¥ OKPYKaroIlas ero MpUpOIHAs ¥ CONMaIbHAs Cpe/la HaCTOIBKO
MHOT000pa3Hbl © MHOTO(AKTOPHBI, YTO WX BO3JCHCTBHE W B3aUMOJICH-
CTBHE MOPOH TPYAHO MPOTHO3UPYEMBI. JII01 KUBYT B Pa3HBIX KIMMa-
TUYECKUX YCIIOBUSX, ITOJ BO3/IEHCTBHEM Pa3IUYHBIX (DAKTOPOB MIPUPOI-
HOW W COIMANBHON cpenbl. B ¢Bs3M ¢ 3TUM TOJBKO HA OCHOBaHHH TEO-
pETHUYECKUX 3HAHMK O OOJIE3HU W €€ Pa3BUTHHU (3HAHUM BCErla HEMoJI-
HBIX) HeNb3sl co3/aTh d(PPEKTHBHBIA U Oe30MacHbIil MeTO I JieueHus. B
TO XK€ BpeMs B MPaKTUYECKOW MEIUIIMHE JOJTHE TOABI JTOMHHHPOBAI
AMIMPUUYECKHUIA TIOAXOJ], CYTh KOTOPOTO COCTOsIa B IPUMEHEHUH METO-
JIOB TUaTHOCTHKH W JIeUeHUs, SP(HEeKTHBHOCTh KOTOPHIX OblIa 000CHO-
BaHA NPEUMYIIECTBEHHO TEOPETHUYECKU. PyKOBOACTBOM sl Bpaueit
CITY’)KHJIK WX COOCTBEHHBIN OITBIT BpadeBaHWs M TPYIbl APEBHUX aBTO-
pUTETHBIX (HPHUIIOCOPOB, METUKOB U ATXMMHUKOB.

Konuenuuu aoka3aTensCTB B MEAUIMHE YXOAAT K cepenune XIX B.,
KOr/ia OBLJIO BBEIEHO MOHATHE «IOKa3aTelbHas MEIUIMHA» U chopmy-
JMPOBaHBl OCHOBHBIE €€ MPUHIHUITBL. YTO Takoe MeIUIMHA, OCHOBaHHAs
Ha JI0Ka3aTeNIbCTBaX (JIoKa3aTesibHas MeauinHa, evidence-based medi-
cine)? DTo KOPPEKTHOE MCIOJIH30BAHHE B MEIUIIMHCKOW MPaKTUKE Ha-
JeKHBIX HAYYHBIX JI0Ka3aTeIbCTB MO MPUEMIIEMOCTH H 3()QeKTHBHOCTH
HOBBIX JIeueOHO-IMarHOCTHYECKUX mporeayp. OCHOBHAs 1elb JI0Ka3a-
TEIhHON MEIUITUHBI — YCTAHOBIIEHUE U YCTPAaHEHNE IPUINHEI O0JIE3HH C
WCTIONIb30BAaHUEM CTATUCTHUYECKUX METONIOB HcciemoBaHus. [Ipu 3tom
HOBBIE JIe4ueOHO-TMarHOCTHYECKUE TIPOIICYPhI, BHEAPSIEMbIC B IPAKTH-
Ky, TIPEXKJIE YeM IONyYUTh pa3pelieHre K MPaKTHYECKOMY IpPHUMEHe-
HUIO, JIOJDKHBI TIPOHTH JTOCTATOYHO OOUIMpPHBIC PaHIOMHU3UPOBAHHBIE
KOHTPOJIMPYEMBIE HCCIICTOBAHUSI.
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Ycnexu, JOCTUTHYTbIE MUPOBOM MEIUIIMHOM, HANPSMYIO CBSA3AHBI C
YPOBHEM 3aTpar Ha COOCTBEHHO MEIMIMHY W Ha HaydHble U 0Opa3oBa-
TesibHble L. COCTOSIHUE 30pOBbsl HACEIECHUS CYLIECTBEHHO 3aBUCUT
OT YPOBHSI HAYYHBIX MCCJICIOBAHMI B JJAHHOW CTpaHe M KBaJU(UKAIIUU
MEIUIUHCKUX KaapoB. OOOCHOBaHHOCTh MPUHUMAEMBIX DPELICHUH B
HACTOsAIIee BpeMs OLIEHWBAETCS C MOMOIIBIO0 CTATUCTUYECKHX METOJIOB
aHaJIn3a OMIIUPUICCKUX JaHHBIX.

3a mocnegHee BpeMs HM3MEHMICS CTHIb HAy4YHBIX HCCIEIOBaHHIA.
Haunbonee 3HaYMMBIM SIBISETCS IIMPOKOE MPUMEHEHHWE METOIOB Mare-
MaTHYECKOTO MOJISTUPOBaHus. MareMaTHiecKu KOPPEKTHO CPOPMYITH-
poBaHHasl 3a/1a4a MO3BOJISIET Jy4Ile MOHSITH CYLIIHOCTh MpoOJyieMbl. 3a-
4acTylo yclex WM HeyAaya peuieHus crenuduyeckoil mpobieMsl mpe-
JOIIPEJIe]ICHbl YPOBHEM MAaTEMAaTUUECKOro aliapara, UCIOJIb3yeMOIro
nccienopareneM. MaTemMaTHyecKue MOJIENHN MIPEICTABISIOT COO0H OIMH
13 COCOOOB ONHMCAHUS OKPYXKAIOLIEH NefCTBUTEIbHOCTH, OTINYASICh OT
JPYTUX CIIOCOOOB ONMCAHMS 3HAYUTEIHLHON CTENCHBIO0 a0CTPAKIIHU, YTO
NPUBOJUT K YHHBEPCAIHM3ALUH METOJOB MpPHU JIFOOOM TPUKIATHOM HC-
CIICIOBAaHUM. MaTeMaTHYECKHE METOAbl MO3BOJISIIOT  A(PQPEKTUBHO
CTPYKTYpHUpPOBaTh M aHAJIU3UPOBATH OONbIINE OOBEMBI HH(pOPMALUH,
HaKaIlIMBaeMbIe B Pa3MUHBIX oOnacTsax 3Hauui. K Hanboliee BaKHBIM
MaTeMaTHYeCKUM pas3feiaM, HUCHOJIb3YEeMbIM B MEIHLMHE, OTHOCHUTCS
CTaTUCTHKA.

CoBpeMeHHBIE KOMITBIOTEPHBIE MPOrpaMMBbl NPU3BAHBI OKa3aTh (-
(bexTUBHYI0 TMOMOIIL HccienoBaTeno. Vcmonap3oBaHue mnporpamm (B
YaCTHOCTH, CTATHUCTHYECKUX NAaKETOB NPUKJIATHBIX NMPOrpaMM) paciiu-
psieT BO3MOXKHOCTH MPU PELICHUH NMPUKIaaHbIX 3a1ad. Cienyer Takxke
OTMETUTB, YTO C POCTOM KOMITBIOTCPHBIX TEXHOJIOTHI POJIb MaTEMAaTUKH
BO BCEX MUCLHUIUIMHAX emé OOoJbIlle YCHIIMBAETCS, TaK KAK IMOSBIISETCS
BO3MOXXHOCTb PEaJIbHOTO MPUMEHEHHS CJIOKHBIX MAaTEeMaTHUECKUX MPO-
HeaAyp, paHee HeOCTYMHBIX IS MPAKTUYECKON peau3ariii.

3a MOCJICAHUE TOAbI MOABUIINCH HOBBIC HAY4YHBIC JAaHHBIC 11O METO-
JIOJIOTUM W METOAMYECKUM IMOAXO0JaM T'MTHEHUYECKON IUarHOCTHKH,
OIIEHKE U MPOTHO3MPOBAHUIO COCTOSIHUA 3/I0OPOBBS JIIOJEH MPH BO3EH-
CTBHH (DAKTOPOB OKpYXarolel cpeabl, chopMyarpoBaHbl Oa3UCHEIC
NOJXOJBI JUISl PAaCcIO3HABAHUS JOHO30JOTHYECKUX COCTOSIHMH, Orpese-
JICHBI ITyTH COBEPIICHCTBOBAHMS NPOPHUIAKTHYECKON MEAULIMHBI.
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5.1. MeTogonorusi akormrmeHnol

O0beKTaMy N3yYEHUS TUTHEHBI SBIISIOTCS KaK OT/IENbHBIN 3710pOBBIii
YeNoBEK, TaK M KOJUJIEKTHBBI MPAKTUYECKU 3A0pOBbIX Jitoaei. Karero-
PHSL, XapaKTEePU3YIOIIasi COCTOSIHAE MPAKTHYECKH 30POBOTO YEJIOBEKA U
KOJIJIEKTHBA 3JI0POBBIX JIIOJEH, — 370pOBbE, OTpa)Kkarollee AUHAMHUE-
CKOE PaBHOBECUE MEXKIY OpraHU3MOM M OKpy»Karolei cpenoil. OcHoB-
Has U crenuduYecKas Leidb TMIHEHbl — MO3HAHUE 3aKOHOB M 3aKOHO-
MEpPHOCTEH B3aMMOJECHCTBUS 30POBOIO UEJIOBEKA, 370POBBIX KOJUJIEK-
THUBOB, TIOMYJISILMU HACEJNEHUS C €CTECTBEHHOW M M3MEHYHMBON OKpYy-
xaromeil cpenoil. Ha ocHOBaHMM 3TOro pa3zpadarhiBatoTCsi CIOCOOBI U
CpeAcTBa, 00ECIeUYNBAIOIINE COXPAHEHHE U YKPEIUICHHE YETI0BEYECKOTO
coobmiectBa. ['MrueHa BKITO4aeT B ceOs psiji CAMOCTOSTENBHBIX JHCIIU-
IUIMH (Cpeau KOTOPBIX, B YACTHOCTH, 00IIasi, COUMalIbHAs, PagHaldOH-
Hasl, CAHUTAPHO-TOKCUKO-JIOTUYECKasl, SKOJIOTUECKast).

OKoJoruueckas rurueHa (3KOTUTHeHa) OTIMYAeTCsl OT JIPYTHX JHC-
UIUTHH MaciTaboM u3ydaeMbix siBiieHHH. OObEKTaMHu HCCIICAOBAHHS
ABIIIIOTCS YENIOBEK M 4esloBedeckue nomyssanuu. Ilpeamer usydenns —
3I0pOBbE YE€JIOBEKa U IOMYJIILMYU; LENb — COXPAaHEHHE, YKpEeIUIeHHE U
MPUYMHOXEHHE 3I0POBBSI.

I'Hoceonornueckre MpoOIeMbl SKOTUTHEHBI PELIAlOTCSl B METOH0JIO-
THYECKOM M METOJMYECKHX ACIEKTax — 310pOBbE, MPOPHUIAKTHKA, OK-
py’karomasi (BHELIHAS 110 OTHOLICHHUIO K YEJIOBEKY) cpela, o0pa3 »Kus-
HH.

Yro xe Takoe 310poBbe? CymiecTByeT Oosee cTta onpeneneHui 310-
POBBSI, YTO CBS3aHO CO CJIOXKHOCTBbIO (DEHOMEHa M pa3InuueM Lesei
JOCTHKEHHUS KOHKPETHBIX MOKa3zaresnen 370poBbs. OnpeeneHue J0K-
HO cojepKaTh BO3MOXHOCTb €r0 KOJIMYECTBEHHOro m3Mepenus. HeoO-
XOAMMOCTh KOJHWYECTBEHHOTO HM3MEPEHHUsl 3/I0pOBbS OUYEBUAHA, HOO
HEJb3sl 10 KOHIIA MOHATh CYIIHOCTh (PEHOMEHA, CIPOTHO3UPOBATH €ro
HW3MEHEHUE U ONPEAETUTh CTPATETHIO YIPaBJICHHs 310pOBbEM O€3 COOT-
BETCTBYIOILEH KOJIMYECTBEHHOH HH(OpManuu. 310pOBbE UMEET MHOKE-
CTBO YpOBHEH, U B MPAKTHIECKOM OTHOIICHWH Yallle BCEro TpeOyeTcs
HE U3MEPSATh €r0 MaKCUMYM, T.€. «HJeal», a YIUTHIBAaTh OOHEKTHBHbBIE
PEaIbHOCTH CETrOJHSIIHErO THSI.

300posve Ha MHAMBUAYATBHOM YPOBHE NpEACTaBiIsieT cOOOH Takoe
COCTOSIHUE CTPYKTYPBI, PYHKIMH U alalTAIMOHHBIX PE3EPBOB, KOTOPHIC
o0ecreunBaloT YeNOBEKY XHM3Hb B JAHHOE BPEMs, B JAaHHOW KOHKpET-

143



HOHU cpene. 3amada 3aKIIOYacTcs B TOM, YTOObI M3MEPHUTH 3TH COCTOS-
HUS, BBIPA3UTh KOJIMYECTBEHHBIMH NOKA3aTENIMU MU €IUHBIM ITOKa3a-
TeneM. DTU KPUTEPHUH PeaTu3yloTCsl MOKa MOCPEICTBOM HEraTHBHOM
KOMITOHEHTBI 3/I0POBbsI, T.€. TIOCPEACTBOM «Oose3Hn». [Ipu 3ToM n3me-
psAeTca HE KOJMWYECTBO 3[0POBBS, 4 BEIUUYMHA €r0 yTPaThl, U 30POBbE
onpezenseTcs, M0 CyTH, KaK OTCYTCTBHE OOJI€3HH, YeM HapyIIaeTcs
OJIMH M3 METOAOJIOTHUECKUX MTPUHIIUIIOB MMO3HAHUS, COTJIACHO KOTOPOMY
HEJb34 JOBEPATH ONpPEACICHUSIM, OCHOBAHHBIM Ha OTPa’KEHUU HETaTUB-
HBIX KaTerOpUil CyIIHOCTH.

JJis OUEHKH CTPYKTYpBI UCIIOJIBL3YIOTCS TOKa3zaTeld (hru3ndeckoro
pa3BUTHS, JUIS OLEHKH (YHKIMA — TMOKa3zaTend (U3NIECKOTO M YMCT-
BEHHOI'O COCTOSIHUSA;, aJalTalMOHHBIE PE3EPBBI OLEHUBAIOTCA MO MHO-
TOYHUCIIEHHBIM OMOXHMUYECKUM, UMMYHOJIOTHYECKUM, 3HIOKPUHOJIOTH-
YECKUM M Jpyr'uMM MokazatensM. Mx BbIOOp He cTaHIapTH30BaH U BO
MHOT'OM 3aBUCHUT OT MO3UIUHN UCCIIEIOBATENS], €TO0 TOATOTOBIEHHOCTH 1
METOIUYECKUX BO3MOKHOCTEH. [lpu onpeeneHnu MOITHOCTH 3I0POBBS
UCTIONIB3YIOTCS TOKa3aTenn OOJIE3HEHHOCTH Wi MopOuaHoctu. B cra-
TUCTUKE UMH 00O03HAYaNach PaclpOCTPaHEHHOCTh 3a00JIEBaHU, BBIpa-
JKaeMasl KaKk OTHOIIIEHHE YHCIa BCeX 3a00JIeBaHMiA 32 TOJ], YMHOKEHHOTO
Ha THICAYY, K CpeHEN YHCIEeHHOCTH HaceneHus. CyIecTByeT MOHATHE
KaK MHIUBUIYAIBHOTO, TaK U «OOIIECTBEHHOTO 3I0POBBS», C COIHAIb-
HO 3HAYMMBIMU KPUTEPUSIMHU.

Tak kak 310pOBBbE B MEPBYIO OYepeab 3aBUCUT OT YCIOBUH KHU3HHU,
OKpY>Karollle NpupoAHOU M COIMAJIbHOM Cpelbl, OJJHOW U3 OCHOBHBIX
po0JIeM IKOTUTHUEHBI SBISIETCS W3yYeHHE COCTOSHHUS STHUX Cpel, UX
BJIMSIHUS HA 3]I0POBBE.

HccnenoBanue coCcTOSHMS OKpY>Karollled cpeibl U €€ B3auMOJIeUCT-
BHUSI C YEJIOBEKOM — CJIOKHAs 3a]1a4ya, pelICHUE KOTOPOU CTallo COLMAallb-
HBIM 3aKa30M HOBOM HayKe — 3KOJIOTHH. DKOJOTHs c(OPMHPOBAIOCH B
KOHIIE TPOINIOTO CTOJICTHS M MOJy4Hja CBOE IMepBOHAYaNbHOE 0hopM-
JIeHWe W Ha3BaHWe B Tpyaax O. ['ekkelns, B 4aCTHOCTH B €ro padore
«Bceobmas mopdomnorus opranuzMony» (1866 r.).

[TepBoHAaYaTBHO IKOJIOTHS paccMaTpUBaAlaCh Kak YHCTO OHONOTHYeE-
CKasg HayKa, M3ydaromias B3aMMOOTHOIIEHHUS KUBOTHOTO U PaCTUTENb-
HOTO MHpa Jpyr ¢ APYrOM U C OKpYKarolleil HeopraHu4ecKou mpupo-
Joi. B mBanmnareie rofpl MpoOIIOro CTOJIETUS B 3TH B3aMMOOTHOILIEHUS
BKJIFOYMJIA YEJIOBEYECKHE COOOIIECTBAa WM OMOAHTPOMOLIEHO3BI C HX
COIMAJbHBIMU aTpUOyTaMH. BO3HUKIA «COUMaNbHAS DKOJOTHSY WU
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«IKOJIOTHSI 4eloBeKa». Pa3BUTHE HAYyYHO-TEXHUYECKOTO IIporpecca
00yCIIOBHIIO BO3JICHCTBHS Ha OKPYKAOIIYIO Cpely B MacmiTadax, cpas-
HUMBIX C T€OJIOTHYECKUMU. DTH MPEACTABICHUS O COIMAIBHON JKOJIO-
MM TPaHC(HOPMHUPOBAINCH B MPEIACTABICHUS O MEXaHH3MaX COrJaco-
BaHHOCTH aHTPOTIOT€HHBIX IMOTOKOB YHEProMaccOOOMEHa ¢ MPHUPOIHBI-
MH KpYrOBOPOTaMH BEIIECTBA W SHEPrUM B paMKax IEJIOCTHOH OHO-
WJIH, TOYHEE, HOOC(EPHI.

Henp 3TOr0 yuyeHust — ONTUMHU3AIMS HA3BAHHOM COTJIACOBAHHOCTU U
CO3JIaHHEe e€OUHOM COITMOECTSCTBEHHOM CHCTEMEI B3amMOCBs3ell. BHece-
HUE€ aHTPOIOTE€HHOTO Hayajga BO B3aUMOJEHCTBHE CUCTEM, M3Yy4aBIIHX-
Cs KJIACCHYECKOU SKOJIOTHUEH, HEU3MEPUMO YCIOXKHUIO U PACIIUPHUIO
Kpyr mpoOiieM. B HacTosiee BpeMsi SKOJIOTHs paccMaTpUBaeTCs Kak
crieru(puUecKuil 0OIICHAYUHBIA MOAXO0/], HAIIPABJICHHBIA HA W3ydYeHHUE
pUPOJIbI ¥ 00IIecTBa. B mpakTHYeCKOM IUIaHE MPOOJIEMBbI 3KOJOTHU
pelarTcs, TJIaBHBIM 00pa3oM, B O0JIACTH, TaK Ha3bIBAEMOW OXpPaHBI
OKpYKalollle¥ cpelibl, T.€. MPUKIaAHON YaCTH 3KOJIOTHH.

B Takom Buj€e 3KOJIOTUS BOlLIA B MPOTpaMMbl IEMCTBUN Ha HAIUO-
HaJlbHOM U MEXIYHApOAHOM YPOBHSIX. OKOTMIMEHA YCTaHaBIIUBAET
pUpoTy (PaKkTOPOB M CYHNIHOCTh WX JEUCTBUS HA OPTaHHM3M 4YeIIOBEKa,
ONPEAEIISIET TPAHUIBI UX OTPULIATEIIBHOTO U MOJIOKUTEIIBHOTO BIUSHUSA,
T.€. THTUEHUYECKUE HOPMATHUBBI.

IIpu nmpoBeaeHUM MEAMKO-3KOJIOTMYECKOI0 HCCIECHOBAaHUS Ha Tep-
BOM 3Talle Bcerjaa HeoOXoauMo c(hOpMYyJIMPOBaTh KOMILICKC IMOKa3aTe-
JIel COCTOSTHUS 3/IOPOBBs, 00ECICUNBAIONIUX OLIEHKY 3IO0POBBS OT J0-
HO30JIOTHYECKUX JIO MAaTOJJOTHYECKUX COCTOSHUM.

MeTtogonornyeckass 1 MeToguyeckas 0a3a JOHO30JIOTHYECKON Jauar-
HOCTHMKHU B HACTOSIIEE BPEMSI HAXOJUTCA B CTAJMU CTAHOBJICHUS U aK-
TUBHOIO pa3BUTUA. IIpHOpUTET MPUHAAIEKUT OLEHKE COCTOSIHUS aJar-
TallMOHHBIX PE3€PBOB OPraHMU3Ma, YTO TO3BOJIAET BHISIBUTH HayalbHbIC
CTaJIMU TIEPEX0a OT 3/I0POBbs K 0OJIE3HHU, KOI/Ia CYIICCTBCHHBIC HApY-
1ieHus QYHKIUH, U TeM 00JIe€ CTPYKTYpPhI, OTCYTCTBYIOT.

Hcxonast U3 mpakTUKU MEAUKO-3KOJIOTHYECKUX HCCIEIOBAHUN, MOXK-
HO BBIJIETIUTH CIIEAYIOIIME TPYIIIbI MOKa3aTeNel: MoKa3aTelu ajanta-
IIMOHHBIX PE3EPBOB OpraHu3Ma (B YaCTHOCTH, (hPU3HOJIOTUYCCKUE, UM-
MYHOJIOTHYECKHE, OMOXMMHYECKHE, TeMAaTOJIOTUYECKHE); TOoKa3aTeln
(hYHKITMOHAIBHOTO COCTOSHUS (M0 KIMHUYECKUM CHMIITOMAaM W CHH-
IpoMaMm 3a0oyieBaHul), HecHenM(pHUSCKUE ITOKA3aTeNH; IOKa3aTelIu
COITMATLHOT'O COCTOSIHHUS.
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B cBsi3u ¢ mosiBIEHHEM U pa3BUTHEM IMOKa3aTesel 3710pOBbs, HMEIO-
IUX KOJMYECTBEHHOE BBIPAKECHUE U, OC3YCIIOBHO, CTATUCTHYCCKHUMA Xa-
paKTep pacmpeencHus, Ul UX aHaiu3a U 00pabOTKU B JI0Ka3aTelIbHOM
MCONIMUHE HUCIIOJIB3YIOTCA 2JICMCHTBI TCOPHUKU BEPOATHOCTH U MaTE€MaTu-
YECKON CTATHCTHKH.

5.2. UIcnonb3oBaHue CTaTUCTUYECKUX METOAOB
npv oueHKe ylwepba 340pOBbLI0 HaceneHus
OT Bo3fencTBuA hakTopoB cpeabl 0OUTaHUA

5.2.1. Buapl CTaTUCTUYECKNX pacnpeaeneHnii nokasarenei
300pOBbS HACEeNeHus

Hopmanvhoe pacnpedenenue

[Tokazarenu 370pOBbS SIBISIOTCS CIydaiiHbIMH BennmunHamu. OnuH
U3 OCHOBHBIX KPHTEPUEB BIMSHHS Ha 370pOBbE HETaTHBHBIX (haKTOPOB
okpyxatoweit cpensl (OC) — paznuuue CTaTUCTUIECKUX MHOXKECTB I10-
Ka3aTeseH 3/10pOBbsI B HCCIICyEMOM U KOHTPOJIBHOM palOHaXx.

[Tox KOHTPOJNBHBIM PAfOHOM MOJpa3yMeBaeTCs TEPPUTOPHUS, HA KO-
TOPOH TPEIIONIOKHUTEIBHBIE JKOJIOTHYECKUE (HaKTOPHl BO3ACHCTBUS
oTCyTCTBYIOT. OcTallbHBIE XapaKTEPUCTHKH OKPYKAIOLIEH Cpelibl U 3710~
POBBSI HACEJICHUSI B UCCIIElyEMOM M KOHTPOJIHHOM paiiOHaX OJHOTHUITHEI.

OTcyTCcTBHE 3KONIOTMYECKH IPUOPUTETHBIX (PaKTOPOB BO3/IACHCTBHUS B
KOHTPOJIBHOM pailOHE YCTaHaBIMBAETCS CPAaBHCHHUEM DJKOJIOTUYECKUX
noka3zateneit kadectsa OC (Bona, BO3AyX, MOYBA, MPOILYKTHl MTUTAHNA) U
pe3yJbTaTOB aHAJIM3a COACPIKAHUS TPHOPUTETHBIX SKOTOKCHKAHTOB B
omocyOcTparax (KpoBb, MOYa, BOJIOCHI, HOI'TH) HACENEHWUs, TPOKUBAIO-
[IET0 Ha CPaBHMBAaEMBIX TEPPUTOPHUSIX. B CBSI3M ¢ 3TUM HEOOXOAUMO
3HATh BUIBI U TAPAMETPHI BOBMOKHBIX CTATUCTHYECKHUX PacIpeleICHH
MoKa3aTenell 370pOBbs, ONPEICIUTh KPUTEPUH COBIAJCHUS CTaTHUCTHU-
YECKUX MHOXECTB.

CTaTHCTHUECKUI aHATN3 MHOXKECTBA pealbHBIX YaCTOTHBIX pacmpe-
JIeTICHUH TOoKa3aTeseld 370pOBbs Ha OPraHW3MEHHOM, OPraHHOM, CHC-
TEMHOM U OMOXMMHYECKOM YPOBHSX TMOKa3al BO3MOKHOCTH CYIIIECTBO-
BaHUsI TPEX BHIOB CTATHCTHYECKMX HEMPEPBIBHBIX paclpellesICHHH:
HOpMasibHOE (pacmpenenenue ['aycca), morapupmMudecku HOpMaIbHOE
(JtorHOpMaJIbHOE) 1 ACUMMETPHUYHOE TOIUMOIANIBHOE.
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HenpepriBHast ciaydaiiHas BenuurHa L Ha3bIBaeTCd HOPMAalbHO pac-
npeAesieHHON ¢ mapamMerpamu m u s (m, s = const, s > 0), eciu e€ QyHK-
1IUs TNIOTHOCTH pactipenenenus P(L) umeer Buj

1 (L —m)?
— cexp(—- —), 5.1
ov2-m P 2-62
rae m = M(L) — MaTeMaTH4ecKoe OKUIaHne (CPeIHee); 6~ — AUCIIePCHs;

P(L)=

s = \/0_2 — cpeqHeKBaapaTHuecKoe oTKiIoHeHue. ['paduk pynkuun P(L)
Ha3bIBAIOT HOPMalbHON KpUBOMW, WM KpuBoid ['aycca. B touke L = M
KpHUBasi IMEET MaKCUMYM, a TOUKH L = M + ¢ SBIAIOTCS TOUKaMH Iepe-
ruba KpUBOi, KOTOpast CHMMETpUYHA OTHOCHTENbHO L = M (puc. 5.1).

P(L)
0,20

0,15+

0,10

0,05+

0,00

0 2 4 5 8 10 12 14 16 18 20 22
m-¢ m mtes L

Puc. 5.1. @yHKUHS IVIOTHOCTH HOPMAJIBHOTO paclpeeeHHst

Bun xpuBoii I'aycca 3aBucut ot 3HaueHuii M u c; 3HaueHus M casu-
raroT KpUBBbIE KOHTPYIHTHO, 3HAUYEHHUS G M3MEHSIOT Gopmy KpuBoil. C
YBEJIMUEHHEM G KpUBasi CTAHOBUTCS OoJiee MOJIOroM, C YMEHBILICHUEM —
6onee y3koii. Pacnipenenenne L = N (M = 0, 6 = 1) Ha3bIBaIOT CTaH-
JAPTHBIM HOPMaJIBHBIM PaclpeieICHUEM.

Jlocapugmuuecku Hopmanvroe (102HOPMATbHOE) pacnpedenetue

CrnydaiiHas BenmuynHa L MMEET JIOTHOPMAJIbHOE paclpesiesicHue, ec-
mu In(L) COOTBETCTBYET HOPMAIbHOMY PACIPEeIICHUIO, WM, €CIIA Be-
JTUYMHA X UMEET HOPMAaJbHOE pacIipe/ielieHne, TO BEIWINHA ¥ = eXp(x)
HMEET JIOTHOPMAJIbHOE paclpeeIcHUe
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IInorHOCTH JIOTHOPMAJIBHOT'O PACIIPCACIICHUA

1 ‘ _ (In(x)- In(a))?
PRyt exp( S R ), x>0 (5.2)

MoKa3aHa Ha puc. 5.2.

Px)=

Pix)
0,8

0,6

0,41

0,2

ogo'l'l'l'l'l'l'l'l'l'
0 2 4 & 81012141618)(20

Puc. 5.2. ®yHkuums mioTHOCTH JOrapupMUUECKH HOPMAJIBHOTO PaCIIpe/IeIICHUS
(mucniepeuss D = a” - exp(c?)- (exp(c? — 1))

Acummempuunoe norumMooanvroe pacnpeoeneniue

CornacHo OmyONMKOBaHHBIM B JIUTEpAType DKCIIEPUMEHTAIbHBIM
JMAHHBIM, a TaKXe pe3ylbTaTaM KIWHHUYECKUX OOCIIeIOBaHHN Hacene-
HUS, TIPOXKUBAIOIIETO BOIN3M XUMHUYECKH OINACHBIX OOBEKTOB, 4aCTOT-
HBIE pacrpe/eneHus GU3U0IOTHIECKUX TIoKazaTelneil (B JanpHeleM —
[IOKa3aTeNn) MPU KIMHUYECKHX OOCIEHOBAaHUSX MOTYT MPEICTABISATH
co00¥f acHMMETpUYHBIE KPUBEIE, HE COOTBETCTBYIOIIHE B O0IIEM cliydae
3aKOHY HOpMaJIbHOTO pacrnpexaesneHus. OnHaKo, HECMOTPS Ha 3TO, LIS
yII0OCTBa CTATUCTHYECKOH 00pabOTKH JieNaeTcst anpuoOpHOE JOMYIIICHUE
0 COOTBETCTBHHM ATHX PACIpPEICICHUN HOPMAIbHOMY 3aKOHY.

YacroTHble pacmpezeNieHus IMOKa3areneid, B OOJNBITUHCTBE CIyJacB
BCTpEYAIONINECs Ha TMPAKTHKE, TPYTHO Pa3JIeNUTh Ha 00JIaCTH «HOPMBIY
U «IaTOJIOTHW», TaK KaK OHM Y€TKO HE Pa3NeisIOTCs Ha AMXOTOMHYE-
CKHe U TeM 0ollee MoNMMOIabHBIE (XOTS SIBHOE pasJielieHue Ha0o a-
eTcs B PEIIKUX CITydasix) He UMEIOT Pa3IMYHBIX BBIICJICHHBIX MTHKOB, U3
KOTOPBIX OJTMH COOTBETCTBOBAJ Obl «HOPMAaIBHOMY» COCTOSIHUIO 3]I0PO-
BB, @ IPYTON — «IIaTOIOTUIECKOMY.
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Ha npakTtuke aHanu3upyroTCcs MOKAa3aTeId «CMEIIAHHBIX» TPy
JOJIeH, U OJHU M Te K€ MOKA3aTeNH IS «OOMBHBIX» H «3IOPOBBIX) IIe-
PEKPBIBAIOT APYT APyTa. ITO 00CTOATEILCTBO TUIIAYHO IS YACTOTHBIX
pacnpeneneHnii mokasaTenei.

B ciydae 3aMeTHOTO «BBIPOXKIEHUI» PAKTHIECKOTO pacTpeneseHus
1oKa3arens B CTOPOHY JUXOTOMETPUH WM MOJIUMOAAIBHOCTH, 0COOEH-
HO TIpH HaOMIOJeHUH 00JacTel MmokasaTesiei, JIexalyx 3a MnpeJellaMu
YCTAHOBJICHHBIX YMCIEHHBIX MOTPAHUYHBIX HOPMATHBOB, BO3MOXHO U
[EIeCO00Pa3HO Pa3JeNiaTh «CMENIAHHYI0» (YHKIMIO pachpeeseHus
(cMemaHHYIO IO «HOPME» U «IATOJIOTHI) aHAIM3HPYEMOTo IoKa3arTe-
TSl HA OTJIENbHBIE (PYHKIIMU PacTpeeeHus — JUI KHOPMBD) H «IIaTOJIO-
run». [ns Kaxgol rpynmbl TaKUX YCIOBHBIX KaTErOpHMl COCTOSHUS
3M0pOBbsl (DYHKIIMS pactpeeNieHHs] MoKa3aTes Mpe/noiaraeTcsl cooT-
BETCTBYIOIIEH HOPMAJILHOMY pacrpeesieHHIO.

Takoe pazgeneHue IerIecooOpa3HO MPOBOIUTH MPH aHAIHM3E IPH-
YHUHHO-CJICACTBECHHBIX cBsI3el 3360H6BaeMOCTI/I N UCTOYHHUKOB HETAaTUB-
HOI'O BJIMAHUA, JJIA pasACIbHOIO M3YUYCHUSA «HOPMAJbHBIX» U «IIATOJIO-
TUYECKUX)» TPYIIL.

[Ipenmonoxum, uro P(L) HempepbiBHAs (GYHKIHS paclpeneseHus
4acToThl P 1o 3HaueHuto nokasarens L. [Ipu yBenuyeHuu yucia Ha-
OmoneHnit P MOXKHO paccMaTpHBaTh KaK BEIMYHHY, TPUOIHKAFOIITYIO-
Csl K IDIOTHOCTH BEPOSITHOCTH HaONFO/eHus Tokazatens. [lpu atom 06-
JIaCTh U3MEHEHUS! HAKOIJICHHOM BEPOATHOCTHU COOTBETCTBYCT MHTCpPBA-
ay [0,1], a obnacTh U3MeHeHHs ToKa3aTels L B 00IIeM cliyyae He orpa-
HHUYEHA, T.€. MOXKET U3MEHSTHCS OT -00 JI0 +00.

B cooTBeTCTBHM C IPHHATHIMH YCIOBHAMHU TaKyIO (YHKIIHIO MOXKHO
pas3noxuTh B psin o GpyHkmsaM [aycca:

n
P(L)=) g;-R(L), (5.3)

i=1
r7ie 1 — KOJMYECTBO WICHOB PA3JIOKEHHUS, TOCTATOYHOE AJ1s1 TpeOyeMoid
TOYHOCTH aIMpOKCUMAIK pasnoxeHus (1); I — MOPAIKOBBIA HOMEp

yeHa pasnoxeHus; P (L) — i-1 ¢ynkuus I'aycca, umeromas cBou MH-

JHABUAYAIBHBIE NTAPAMETPBI — TUCTIEPCUIO Gi[ U cpeqHee 3HaYeHue L;;
g, — KOHCTaHTa — BECOBOM MHOMHUTEIb {-T'0 WIECHA PA3JIOKEHHs, TIPEN-
CTaBJISIOIINN CO00# TOTHYIO0 BEPOSTHOCTh HAOIOJCHHS TIOKa3aTenei i-
IO YWICHA Pa3JIOkKEHHUS.
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B cootBercTBUM co cBoiicTBamu QyHKIMM ["aycca u onpeaeneHusIMu
MaTeMaTHYECKON CTATHCTUKH MapaMeTphl PacIpeae’eHUus] MOXKHO OTbI-
CKaTh CIIEAYIOUIIM 00pa3oMm:

L= fm L-P(L)dL, (5.4)
o7 = j:oP(L)~(L—Z)2dL, (5.5)
o= jm P(L)dL, (5.6)

L

o
rae L, —3HaueHue nmokasatens L, Bblle KOTOPOrO BEPOSTHOCTh UMETh
3HayeHue L = L, paBHa o (0. — HAaKOIUIEHHAs BEPOSTHOCTH). Bripaxe-
Hus (5.4)—(5.6) crpaBemIMBBI TSI IPOU3BOJILHOTO BUAA TTAAKONH KpH-
Boit P(L).

AHaNIOTHYHBIM 00Pa30M 3aIUCHIBalOTCS BhIpakeHUs (5.4)-(5.6) mus
KKIIOTO WiieHa pazioxkeHus (5.3):

L= ij-g(L)dL, (5.7)
o1, = f R(L)-(L-L;)%dL, (5.8)
o, = jmg(L)dL. (5.9)

L

O

YciioBust HOpPMUPOBKH /7151 BeIpaskeHHs (5.3)

+oo +oo n
[ PydL= [ R(L)dL=1, 1., g =1. (5.10)
e e i=I
Tak xak Kaaplil WwieH paznoxkeHus (5.3) mpenacTaBiseT co0oi HOp-
MaJIbHOE pachpeelicHHe, COXPAaHAETCS BO3MOXKHOCTh OMEPHPOBATEH C
KOKIBIM WICHOM Pa3JIOKEHHs MapaMeTpaMd HOPMAJbHOTO pacIpeje-
JICHUSI.
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3Has CTAaTHCTUYECKHE napamMeTphbl I-TO 4YJIeHA Pa3JI0KCHHUA, IOCIIC
OMPECACIICHHBIX HpCO6p330BaHI/Iﬁ HETPYAHO OTBICKATH CTATUCTHUYCCKUC

napaMeTpbl «KCMEIIAHHOT'0» PACIIPCACIICHUA:
n

L=Yg-L, (5.11)

i=1
n
o1 =207 + 2 g (L;-L), (5.12)

T.e. cpeaHee 3HaueHMe L W aucnepcus G TOIHOTO pacrpesieseHus
P(L) nerko OTBHICKMUBAeTCS MO COOTBETCTBYIOIIMM XapaKTEPHCTUKAM
rayCCOBBIX WICHOB Pa3JIOKCHHUS C YUETOM UX BECOBBIX KOIPPHUIINEHTOB

8i-

[IpoBenEHHbBIN TaKUM 00pa30M aHAIIN3 PE3YJIFTATOB OMOXUMHUYECKHX
o0cyiefoBaHMi, B YACTHOCTH KPOBH, ITOKa3aJl, YTO B CIIy4dasX 3aMETHOTO
KOJIMYECTBA MALMEHTOB, Y KOTOPBIX YacCTh ITOKA3aTENICH JIEKUT CYLIECT-
BEHHO BHE 00JIacTeli HOPMBI (HMKE U BBIIIIE HOPMBI), IOCTATOYHO TPEX
YWIEHOB Pa3IOXKECHMUSL.

B psane ciyudaeB dyHKIMS pacnpenesieHHsi MOXET OBITh allpOKCH-
MHUPOBaHa OJIHUM WICHOM pazioxeHus (5.3), koraa o0IacTu KHOPMBI» |
«TIATOJIOTUW MPAKTUUYECKU KOHIPYIHTHBI WM O0JIACTH «IIATOJIOTUN» HE
HaOIIONAr0TCA.

Takum o00pa3oM, TPEACTABICHHBIA IMOIXOJ SIBISETCS Pa3BUTHUEM
MIPUMEHEHUSI METOA0B MAaTEMaTUYECKOM CTaTUCTUKU B TEOPUMU JOKa3a-
TENBHOM MENWLUHBI, PACIIUPAIOIUM BO3MOKHOCTH MaTeMAaTHYECKON
00pabOTKH NaHHBIX (U3MOIOTUYECKUX KIMHUYECKUX n3MepeHui. Ilo-
JIMMOJAJIbHAsL CTATUCTUYECKAsI MOJIEIIb TOYHEE OTPAXKAET KOJIUYECTBEH-
HbIE U Ka4eCTBEHHBIC NpeACTaBIcHNs. TpagillMOHHO HCIONIb3yEMOE Ha
MIPAaKTUKE JOMyIIEeHHEe 00 OAHOMOAAIBHOM (HOPMAaIbHOM) pacrpeere-
HUHM (U3HOJIOTHYECKUX TTOKa3aTeNed — YacTHBIN CiTydail M3JI0)KEHHOTO
nojxona. ITo 0000IIeHNE MTO3BOJISIET YIECTh «XBOCTBD) PEaIbHBIX pac-
IpeaeneHnid M, TakuM 00pa3oM, «IIaTOJOTMYEecKHe» OOJIaCTH TakK IKe,
KaK ¥ «HOPMaJIbHYIO» 00JIacTh MoKa3aTesiel, XapakTepr30BaTh CPeaHU-
MU 3HAQ4EHUSIMU M JUCIEPCHUSIMH, COOTBETCTBYIOIIMMHU HOPMabHbIM
WIEHAM Pa3IoKEHUs.

Hmxe nns mpuMepa NpakTHYECKOW pealn3alud 3TOrO MOAXOoJa
MpeJCTaBIeHbl peallbHble (YHKIWU paclpeAeCHUus W MapaMeTpbl HX
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anmpoKCHMAalMu AJsl HEKOTOPBIX IoKaszareneld kpoBu. OOmiee 4mcio
oOcienoBanHbIX cocTtaBisier 84 uwen. (puc. 5.3-5.5). Hopmarusel ¢u-
3MOJIOTHYECKHX TTOKa3aTeleH sl pa3InYHbIX BO3PACTOB OJIMHAKOBEI.

[Mouck uneHOB psifa pas3ioKeHHs MPENCTaBiseT co0OW B CYIIECT-
BEHHOM CTEIEeHH MCKYCCTBO MCCIienoBaTess. [IepBbIM 3TaroM siBIsieTCs
OIIEHKa BO3MOXXHOCTH aIlMPOKCUMAIUH YACTOTHOTO PacIpeaeeHus OJl-
HoH (yHkumeit ['aycca, kak, HarpuMep, Ha puc. 5.1. 31ech AUCKpeTHbBIE
HaOJIOAEHUS B IPAaBOM «XBOCTE» COOTBETCTBYIOT 3 Yell., U UMH IIpe-
HeOperaercsi Ipu JanbHEHIIeH annmpoKCHMalMyd BBUAY MX MajlOCTH B
00111eM MHOKECTBE HaOIIOCHUH.

N, e )
a6

10 @ g
9 0,54

¥ 6,48

7 047

o 0,36 r a

R |_| a3 \\

4 0.24 Y

3 |— 8,28 /

4 |-| 8,22 7\\

1 L

o LI P L I( I i , \#H I
2500 3600 3500 41003500 S400 6300 L, cae 5 g 1 o 1 2 2y A

Puc. 5.3. YacroTHOe pacipezieiieHue 1oKa3aTeiis KpoBH «XO0JUHICTEepa3ay, L:

a — TUCTOrpaMMa, MOCTPOCHHAsS 110 PeajbHbIM JaHHBIM CYMMHPOBaHHEM YHUCIIa 00-
CJICIOBAaHHBIX [N, UMEIOLIMX 3HAYCHUE MOKa3aTess L B paBHBIX MHTEpBaJaX IIUPHUHON
100 ex. CHE: N =f(L);

6 — IJIOTHOCTH BEPOATHOCTH Kak (yHKIMs 6e3pasmepHoro nokasarenst U = (L—Lcp),
TECTOTpaMMa — IEePEeCTPOCHHAsl B 3THX KOOPJIMHATaX THCTOrpamMMa (a), CIUIOIIHAS JIH-
HUS — allIPOKCHMANNS 3TOTO pacipeseneHust kpusoii ['aycca

[Tpu HEBO3MOKHOCTH OJTHOMOJIANILHOW aNpPOKCUMAIIMH OIICHUBAIOT-
Csi BO3MOXXHOCTH JBYX-, 3aTeM TPEXMOJAIBHON ammpoKCHUMaIluu
(puc. 5.4, 5.5). IIpu 5TOM BOCCTAHOBJICHHE WICHOB Pa3IOKCHUS HAUH-
HAeTCs 110 JICBBIM U TPaBBIM YacTsIM WICHOB Pa3JIOKCHUS, MoJlaras Ma-
JIOCTh BIMSHUS CMEXKHOTO WieHa pasiiokeHus. OmbIT mogo0HO# 0o0pa-
OOTKH TIOKa3bIBAET JOCTATOYHOCTH ABYX-TPEX mrepanuid. OneHKa cXo-
JUMOCTH (PaKTUYECKMX JIAaHHBIX U PE3YJIbTATOB alllPOKCHMAIIMH MPOU3-
BOAWTCA TIO BEIMYMHE OTHOCUTEIHHOW TOTPEITHOCTH PACXOKIACHUS,
UCXOJs M3 peaNbHOTO uncia obcnenoBanmii. IHTErpampHOE pacxoxe-
HHUE pe3ynbTaToB He mpeBbilmaeT 1 %, muddepennnansHoe (ipu oT-
JIETTBHBIX 3HaUCHUAX mokazatens) — 10 30 %.
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Puc. 5.4. YacToTHoe pacmpenere-
HHE TI0Ka3aTessl KPOBU
«Anbda-2», L:
TUCTOrpaMMa TOCTPOCHA IO pe-
QIBHBIM JIAHHBIM CYMMHPOBaHH-
eM unciaa OoOCIEeNOBaHHBIX N,
MMEIONINX 3HAYEHHE I10Ka3aTess
L B paBHBIX HWHTEpBaJax IIH-

puHoii 1 ex.

CIUTOIIHBIMUA  JIMHUSMH  000-
3HAYEHBI WICHBI JBYXMOAAIBEHOTO
pasnoxenus: Ni, N, u (Ny + N,),
MMOCTPOCHHBIC B BBIOPAHHBIX KO-
opauHarax N = f'(L) mis Harmsia-
HOCTH TOYHOCTH arpOKCHMAIUH
1 BBIOOpA mapaMeTpoB.

15

10

)
o 5 10 15 a0 L

BepTI/IKaJ'lebIMI/I IIYHKTUPHBIMU JIMHUAMHA 0003HaYEHBI rpaHulbl HOPMbI, COOTBET-

crByromue 6 u 10 ex.

N, ses
20

15

10

N \._

0
43 45 50 55

60 65 70 75 77L

Puc. 5.5. YactoTHoe pacnpeneneHue nokasareis kposu «O0mmumii 6emox», L:
rUCTOrpaMMa MOCTPOEHA IO PeajbHBIM JAaHHBIM CYMMHPOBAaHHEM 4HCiIa 00CieOBaH-
HBIX /V, UMEIOIIMX 3HAUYEHUE M0Ka3aTes L B paBHbIX HHTEPBAJIAX IIMPHHOM 2 eI

CIUIOIIHBIMYA JIMHUSIMA 0003HA4YEHbI WICHBI TPEXMOJAIBHOTO pasnoxeHus: Ni; Ny;
N; u (N;+ N, +N;), nocTpoeHHbIe B BEIOpaHHBIX KoopauHatax N = f'(L) s HarisgHo-
CTH TOYHOCTH aIlPOKCUMAIIUHU U BBIOOPA ITAPaMETPOB.

BepTukanbHBIMI TYHKTHPHBIMH JIMHUSIMHA 00O3HAYEHBI TPAHUIBI HOPMBI, COOTBET-

cTByIOIIHKE 56 u 67 en.
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ATNNPOKCUMUPYIOIIUE MOIMMOJAIBHBIE KPUBBIC MOBTOPSIOT HEMO-
HOTOHHOCTH PEaJbHOI0 paclpenesieHUs] U BBIICNSAIOT «XBOCTBI», 00Y-
CJIOBJICHHBIE 00JIaCTSIMH NIATOJIOTHH.

B Tabxn. 5.1 nmpuBeaeHsl apamMeTphbl alMpOKCUMUAPYIOMNX (DYHKIIUH
I'aycca (puc. 5.3-5.5), HalineHHBIE TIO U3JIOKEHHOH BBIIIIE METOTUKE.

Ha pwuc. 5.6 ms wnmrocTpaliuy IpeijioxKEHHOTO TT0IX0/1a TPUBEACHBI
TaKXe Pe3yJIbTaTbl MaTeMaTHUeCKold 00pabOTKH JaHHBIX YaCTOTHOTO
pacrpeneneHus KOHLEHTpAaUMM H30HMA3W[a B KPOBH HMHIMBHIYYMOB
yepe3 6 4 mocje mpueMa CTaHAapTHOW 103bI mpenapara. Kak coo0-
HIAI0T aBTOPBI MMOJYYCHHBIX SKCIIEPUMEHTAIBHBIX JTAHHBIX (THCTOTPaM-
Ma), OMMOTaTBHOCTh OTPAXKAET CYIIECTBOBAHUE IBYX (DEHOTHIIOB — OBI-
CTPBIX U MEJJICHHBIX HHAKTUBATOPOB U30HUA3HIA.

Nz

20

15

O
0 1 2 3 4 3 [+) 7 3 9 10 C

Puc. 5.6. YacroTHoe pacmpezneneHue KoHUEHTpauuu u3oHuaszuga C (MKI/MII) B KPOBH
MHMBUYYMOB depe3 6 4 mociie npuéma CTaHIapTHOM 1036l IIpernapara

o

Taoauuna 5.1

ITapamMeTpbl annpoKCUMHUPYIOIIMX (PYHKIUIA YACTOTHBIX pacipeneaeHui
nokasareJseil KpoBu

IMapameTpbl annpoKcUMaLMHU

HaumeHoBa- g/ Ny;» 1/aen. L; O;
HHUE 10~

Kazatenst, |0 |gi/noi| /N2 23 Ny [_,1 [_,2 [_,3 L 61|05 | O3

oL
HOpMa Ny

3 k= (S 4

XonmHacrepasa | 1| 1/84 84 14200 4200 | 600 600
3930< L <
11500
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Oxonvyanue T20.1. 5.1

l'[apaMeT PbI AlIIIPOKCUMAllUU

HaumeHnora- g;/ Ny; » 1/uen. [_,l G;

HHE 10-

Kasatens, |n|g/not|&/N2| g3 | N L |Ly|Ly| L |op|0y|03|0L
HOpMa No, | uen

«Anbha-2» 0.64 | 0.36

6<L<10 |2| 54 | 30 84 |85 |115 96 | 1,5]| 15 2,1

OO0uwmii 6enok
56 <L <67 (302706 | 013 84 5216069 59 [25] 3 (25|59

23 50 11

Konuenrparnus

u3onuasuga | 2| 0.45 | 0.55 _ 268 1 [45] | 29 |050|1.35|  |2.04
120 | 148

5.2.2. MpuMeHeHWe CTaTUCTUKW MasibIX MHOXECTB NPU CPABHEHUM NoKa3aTeneil
300POBbS HACENEHWS, NMPOXVUBAIOLLIETO B UCCIIEAYEMOM
1 KOHTPOMBHOM paioHax

IIpu npoBeneHNN MEAUKO-IKOJIOTHYECKON NHAarHOCTHKHU YCTaHABIIH-
BalOTCA 3aKOHBI pacTpeieNieHHs] CIydallHBIX BeJWYMH (MoKa3aTesneit
3I0pOBbSl HACENEHHUs) B HCCIETYEeMOM M KOHTPOJIBHOM palOHax, BBI-
YHUCIIAIOTCS MapaMeTphl UX paclpeneNeHNs U IPOBEPSIOTCS CTATUCTHYIE-
CKH€ THUIIOTE3bl O COBIAJCHHUU (OTJIMYMM) CPAaBHUBAEMBIX JIBYX CTaTH-
CTHYECKHX MHOYKECTB.

[IBa cpaBHMBaeMbIX CTATHCTHUECKHMX MHOXKECTBa OyIeM CUYHTaTh
COBMAJAIOUINMH, €CJIHM MOATBEP)KJAIOTCS CTATUCTHYECKHE THIIOTE3BI O
COBMAJIEHUN CPEIHUX 3HAYEHUM W Aucrepcuil (A MOIMMOAATBHBIX
pacnpeneneH’il TOJKEH COBIAAaTh TPETUM IMapamMeTp — BECOBOM MHO-
xutenb). [Ipu HeBbIMONHEHNN XOTsI OB OTHOT'O U3 3TUX YCJIOBHH CTaTHU-
CTHYECKHE MHOYKECTBA He COBMajaroT. [IpoBepka Ha coBmaseHue CTaTh-
CTHYECKHX MHOYKECTB — OJMH U3 KPUTEPUEB OLIEHKH BO3MOXHOTO BIIHS-
HUS Ha 370pOBbE HACEIEHMS 3KOJOTUYECKHX XapaKTepPUCTUK UCCIeaye-
MOT0 paiioHa, OTJINYHBIX OT XapaKTePUCTUK KOHTPOJIBHOTO paiioHa.

IIpoBepka CTaTUCTHUYECKUX THUIOTE3 BBHIMONHAETCS, KaK MpaBUio, B
YCIOBUSAX Majoro o0bEMa ATHUX TPYII HACEJICHHS, Pa3IMnYarOLIMXCS
BO3pAacTOM, IOJIOM, COLMAJIBHBIMU YCIOBUSIMH U JIp., MIO3TOMY 37€EChH
paccMaTpuBaeTCs CTAaTUCTKA MaJIbIX MHOYKECTB MIPUMEHHUTENBHO K 3a/1a-
YyaM JMarHOCTHUKH B JOKAa3aTeIbHOW MEAULIUHE.
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MeTtoapl MpUHATHS PELICHUH B YCIOBUSX CIyYallHOTO XapakTepa
JaHHBIX PACCMaTPUBAIOTCS B TEOPHH MPOBEPKHU CTATUCTUYCCKHUX THIIO-
Te3. CraTHcTHyecKas TUIOTe3a €CTh IPEINOJ0KEHHE O HEKOTOPBIX
CBOWCTBaX CTATUCTUYECKOW COBOKYITHOCTH, TPEOYIOIIMX TMPOBEPKU H
MTOITBEPIKICHHUS.

Tunuynas 3a/a4a MPOBEPKU THITOTE3BI MOSBISETCS, KOTaa Heo0Xo-
MO CJIeNaTh BBIBOJI O BEIOOpE MEXIy NIByMsi BO3MOXHBIMH (B3aUMO-
WCKITIOYAIOIINMH) ajbTepHaTUBaMU. Hampumep, korma HEOOXOAMMO
OIpeNeNIUTh OKAa3bIBAET JIM OINPEeNCHHbIH (HakTop BIMSHHE Ha 370PO-
Bbe J0JIel (HyneBas rumnoresa Hj) uiu HeT (anbTepHATHBHAS THUIIOTE3a
H 1).

dopmManbHO B KayecTBE HYJIEBOH rumnote3sl fHy MOKHO BBIOpATh JIr0-
Oyro U3 paccMaTpuBaeMbIX rumore3. OMHAKO MOCIEACTBH OymyT pas-
JTWYHBl U3-32 Pa3iMyusi XapakTepa OIMMOOK, BO3HUKAIOIIUX IPH IPO-
Bepke runore3. [loaToMy BBIOOp THITOTE3BI B Ka4eCTBE OCHOBHOU Tpe-
Oyer obocHOBaHMs. Kak mpaBwiio, OCHOBHOE IMPOBEPSEMOE IMPEIION0-
JKEHUE BBHIOMPAIOT B KaYECTBE HYJEBOM TMIOTE3BI U (OPMYIUPYIOT KaK
HE3HAYUTEIbHOCTh BIUSHUS (hakTopa, OTCYTCTBHE OTIHYUH U T.11. Jpy-
roe MmpoBepsieMoe MPEATNOJIOKECHUE HA3bIBACTCS albTEPHATUBHOM (KOH-
Kypupyrolei) runore3oil. Hanpumep, ecinu npearnpruHUMaeTcs MOMBIT-
Ka JI0Ka3aTh, YTO HEKUil ()akTOp OKa3bIBAeT BIMSHUE Ha 370POBhE Hace-
JIEHWsI, TO B Ka4eCTBE HYJEBOW T'MIIOTE3bl PACCMATPUBAETCS yYTBEPIKIIE-
HUE, YTO JIAHHBIA (aKTOp HE OKa3bIBACT BIMSHUS Ha 370poBbe. DakTu-
YecKH HyJIeBas THIIOTe3a pacCMaTpUBAeTCs KaK YTBEp)KIEHHE, Heco-
CTOSITENILHOCTH KOTOPOTro OoJiee OeccropHa, 4eM HCTHHHOCTb.

s mpoBepKH CHpaBeUIMBOCTH HYJEBOM THIIOTE3bI HCHOIB3YIOTCS
cTatucTuieckue kpurepud. Iloa cTrarnucTudeckuM KpuTepreM MOHHUMa-
0T KaKk METOJ| OIIEHKH, TaK W BEIMYHHY, MOJYy4aeMyi B Pe3yJbTaTe
MIPUMEHEHUS METOIA.

OO6mras cxeMa MPOBEPKHU HYJIEBOM TUOTe3bl H (OTCYyTCTBUE CTaTH-
CTHYECKH 3HAYMMOTI'0 Pa3nyys) 3aKII0YaeTCS B CIEAYIONIEM:

e BEIOMpAETCs CTATUCTUYCCKUN KPUTEPHIA;

® 33J1aeTCA KPUTUYECKUH YPOBEHb 3HAYMMOCTH O, KOTOPBIH TpaK-

TYeTCsl KaK BEPOSTHOCTh OIIMOOYHO OTBEPTHYTH HYJEBYIO THIIO-
Te3y Torja, KOrja OHa Ha camMoM jene BepHa (omubka I poma).
OO6BIYHO STOT ypoBeHb BBIOMpaercss w3 3Hadenwit 0,05; 0,01;
0,001;
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® HaxXOJIUTCS IIOPOrOBOE 3HAYEHHE BBHIOPAHHOTO KpUTEPUS Kiop AT
3aJaHHOTO YPOBHS 3HAYNMOCTH;

® DPACUYETHBIM IIyTEM ONPEIENAETCS pPEAbHBIN yPOBEHb 3HAUUMOCTH
Olprq HYJIEBOM THIIOTESHI,

e HyJeBas TUIOTEe3a HEe OTKJIOHAETCS, €CIIM BBIYMCICHHOE 3HAaYCHHE
CTAaTUCTUKH KPUTEPHS Ky HE 60IBIIE Kijop HIH Oy TPEBBIILIAET
KPUTUYECKUN YPOBEHb 3HAYUMOCTH O, B IPOTHBHOM CcCilydae
HyJIEBasl TMIIOTE3a OTBEPraeTcsl M NpUHUMAETCA albTepHATHUBHAS
rumnoresa H,.

Ecnu B A€MCTBUTENBHOCTH BEpHA albTEPHATHBHAS THIIOTE3a [1;, HO
npuHsTa runoresa H,, To momymeHa omubka Il poma. BepostHOCTH
omnOku Il pona o6o3Hauaercst 0OBIYHO Kak f.

OnHUM 13 BO3MOXKHBIX KPHTEPUEB B CIIydae CpPaBHEHHUS JIBYX BBIOO-
POK siBIAeTCS T-KpUTEpUIL.

T-xpumepuii cpasHenuss cpeOHUX 8 08YX SPYRNAX OAHHBIX

PaccMmoTpuM ucmionb30BaHKE MapaMETPUUECKUX KPUTEPUEB OLICHKU
TUNOTE3, T.€. KPUTEPHEB, OCHOBAHHBIX HAa IPEATIOIIOKEHUH, YTO pac-
npezeNcHue NpU3HaKa MOJYUHSIETCS HEKOTOPOMY M3BECTHOMY 3aKOHY.
Bynem mpennonarath HOpMaJbHBIA 3aKOH PACIIPENIEIICHUSI BETMYHUH OT-
paHIYEeHHON BHIOOPKH.

AHanu3 JaHHBIX BKJIIOYAET BBIYUCIICHUS OMHCATEIBHBIX CTATHCTHK B
rpynmnax (Hanmpumep, BBIYHACICHHUS CPEHUX M CTAaHIAPTHBIX OTKIIOHE-
Huil). [lpn Hanmmuum OBYX rpymnmn MaHHBIX (YPOBHH 3a00IIEBaeMOCTH B
JIByX HAcCENEHHBIX ITyHKTAaX) €CTECTBEHHO CPABHHUTH CPEIHHE B ITHUX
rpynnax. Ilycte umerorcs cpegHue uisi NEPBOW TIPYIIBI U BTOPOM.
MoxHO (opMalTbHO BBIYECTh OJIHO CpellHEE U3 APYTOro U MO BEIHYUHE
Pa3HOCTH cHeaTh BBIBOJ O HAMHYUM 3PQEKTa; MPU STOM OIpEIeIcH-
HBIM 00pa30M HOPMHUPYETCSl pa3HOCTh CPETHUX JIBYX BHIOOPOK.

T-kpumepuii 0151 HE3ABUCUMBIX 8bIOOPOK

T-xputepuii sBisieTcss HanOoJiee YACTO HCIIOJIB3YEMbIM METOJIOM,
MO3BOJISIOLINM BBISIBUTH Pa3indyMe MEXIY CPEAHHMH JIBYX BBIOOPOK.
IIpumeHeHne T-KpuTepus UMEET HEKOTOPBIE OIPAHUYEHUS, €CIIU MPEA-
T10JIaraeTcs, YTO JAaHHBIE B IPYIIIAX PACIPEAECICHBl HOPMAIILHO, a BEJIU-
YUHBI JUCIIEPCHUM B IPYIIIAX OTIMYAKOTCS HE3HAUUTENBHO.

Teopernuecku 7-KpUTEPU MOXKHO NMPUMEHATh U MPU HEOOIBIINX
(10 m maxe MeHblEe) pa3Mepax BbIOOpOK. bojee TOro, n3BecTHO, 4TO
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T-xpuTepuil yCTOWYHMB K OTKJIOHEHHUIO PacCIpEleNIeHUl OT HOPMaJbHO-
CTH.

[Ipenmnonoxenne 0 HOPMATLHOCTH BBIOOPOK YCTaHABIMBAETCA C I1O-
MOII[bI0 COOTBETCTBYIOIIMX CTAaTUCTUYECKUX KpuTepueB. boiee ocTo-
POXKHO cIenyeT MOAXOMUTh K PAasIMYMI0 AUCIEPCHH B JIByX IpyIIax
JIaHHBIX. PaBEeHCTBO AMCIEPCUN OIIEHWBAETCS HA OCHOBAaHWUU F-KpUTe-
pust @uiepa.

@opmanvHoe onpedenerue T-kpumepus

I'umoTe3a o0 paBeHCTBE JIByX CPEIHHX 3HAYEHMH HCXOIUT U3 Tpea-
MOJIOKEHUS, YTO 00€ BEIOOPKH OepyTCsl M3 HOPMAIBHO paclpeeseHHON
TeHEPaIbHON COBOKYITHOCTH C MAaTEMAaTHYECKUM OXHUIAHUEM Xy U JHC-
nepcueit 6o. Eciau 310 mpeanonokeHue CrpaBeIMBO, TO 002 CPeIHUX
3HAYCHUI COOTBETCTBYIOT X(. PeanbHO ke BBIOOPOYHBIE CpElHHE X; U

X, OyayT ormnmuyaThbes. 3ajada 3aKII0YaeTCs B BBIACHEHMHM TOTO, HaXo-

JIUTCSI TU MIX Pa3HOCTh B IpeJIeNiax ciydaitHoro pasopoca.
s ciaydast aByx rpyii (k= 2) CTaTUCTUKA [-Kpumepusi IMEET BUJT
X (n)—x,(n
K i + i
mom

t(n +n,

rae x;(m) M X,(n,)— BHIOOPOUHBIE CPEJHUE NEPBOM U BTOPOH BBIOO-

POK; 52— OLICHKA AUCIICPCHUU, COCTABJICHHAs U3 OLCHOK L[chepcnﬁ JJIA

Ka)K,Z[OfI Tpynnbl JaHHBIX:

lelk(nl)

X (m) =H=—r; (5.14)
n
szzk(nz)
Xy () =*=—r (5.15)
n,
52 = [y~ 152 () + (my = 5P (my); (5.16)
ntny,—2
S0 =- _l_ll;(xl. —x M), j=1 2. (5.17)

J
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Ecnu runmotesa «cpeaHue B ABYX IpyNINax PaBHBI», TO CTATHCTHKA
t(n +ny —2) umeet pacupenenenue CreroneHra ¢ (n; + n, — 2) crene-
HSMH CBOOO/IBL.

Ecnn o0o3HaunTh HaliieHHOE 3HaueHHWE 4depe3 #(o), TO B ciaydae
|t(n; +ny —2)| > #(0) runoresa oTBepraercs. B 1aHHOM citydae MbI HMe-

€M JIeJIO C JBYCTOPOHHUM KPHUTEpHEM, T.€. albTepHATHBHAs TUIIOTE3a
IPEAINONaraeT, YT0 X, MOKET ObITh KaK OOJIbILE, TAK U MEHBLIE X; .

OtMeTuM, 49TO OOJBIIME MO AOCOMIOTHOMY 3HAYCHUIO CTATUCTHKH
CTpIoZIcHTa BO3HUKATh KaK M3-3a 3HAYMMOTO Pa3NIMUUs CPETHUX, TaK U
13-32 3HAYMMOTO PAa3JINyusl JUCIIEPCUI CPAaBHUBAEMBIX TPYIIIL.

KonkperHast cxema NpoOBEpKH 'MIIOTE3 3aBUCUT OT yCJIOBUH 3a1aui U
cnennUKN UMeroIeiics HHPOPMALIMU: 3aBUCIMOCTH WIJIM HE3aBUCHMO-
CTH BBIOOPOK, 00bEMOB BBIOOPOK, paBEHCTBE (HEPABEHCTBE) NUCIIEPCHH,
IIbTEPHATHBHON M3MEHYMBOCTH MPU3HAKA.

[Ipu mpoBepke THIIOTE3bI O PABEHCTBE CPENHUX JABYX HE3aBUCHMBIX
BBIOOPOK BCTPEYAIOTCS CIIEIYIOUINE CIIyda: BEIOOPKH paBHOW YMCIICH-
HOCTHU (1 = 1) U JUCIIEPCHH PaBHBI (G| = 0,); YUCISHHOCTH BBIOOPOK
HE paBHBI (1] # 1y), & TUCTIEPCUU PaBHBI (G = G,); YUCIEHHOCTH BBIOO-
POK HE PaBHEHI (1] # 1) U AUCTIEPCUU HE PaBHHI (G| # Gy).

[IpuBeneHHbIN BBILIE CTy4ail COOTBETCTBYET MPEAIIONOKEHHIO O pa-
BeHCTBe jucriepcuid. Korna pasnnuust Mexiay 57 M 55 3HAYMTEIBHBI,

HE0OXOAMMO IPOBECTH TNPOBEPKY paBEHCTBA MucIiepcuil. Ecimu BbIsc-
HUTCSI, YTO Pa3In4Us MEXIY AMCIEPCUSIMH CYIIECTBEHHBI, TO HE00XO-
JUMO MOANU(UIMPOBATH CXEMY IPOBEPKU THIIOTE3Bl O PABEHCTBE Cpell-
HUX. OTO OOBACHSETCS TEM, YTO B CIIydae G; = G, paclpeleiieHue f-
CTpl0ZIcHTa 3aBUCUT TOJNBKO OT YHCIa cTeneHel cBobonabl. Ecim auc-
MEPCUU HE PaBHbI, ATO PACHpPENEICHUE 3aBUCUT U OT HEU3BECTHOIO
OTHOIIECHUSI JHcnepcuil 61/0,. [loaTomy oOmas omubka BeiBoAa Oyner
3aBUCETh OT CJOKHOTO COYETaHHWs ONIMOKM THIIOTE3Bl O PAaBEHCTBE
CPEJIHUX W OIIMOKH TUIOTE3BI O paBEHCTBE MUcIiepcuii. B aToM ciydae
1eIecoo0pa3Ho MPUMEHATh Kputepuil ¢-CThIOJIEHTa C H3MEHEHHBIM
YHCIIOM cTeTeHel cBoOopl. B uncio creneHeid cBoOOABI BHOCUTCS TIO-
MIpaBKa, KOTOpasi 3aBUCUT OT OTHOIIEHUS JUCTIEPCHIA:

N
v=(m+ny=2)] 0,5+ ——= |. (5.18)

N +S2
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Koryia 57 =57, BTOpOii COMHOKHTENb PABEH €MHHIIE U YUCIIO CTe-
neHeld CBOOOABI COOTBETCTBYET CIydal0 paBeHCTBa nucrepcuid. llpu
3HAYMTEIILHOM PA3IN4UH S5 U 55 1ApoOb BO BTOPOi CKOOKE CTAHOBUTCS

3HAQUUTEILHO MEHBIIE €AUHUIIBI, U BTOPOU COMHOXKUTENIb CTPEMUTCS K
0,5. Takum oOpa3zomM, obIIee YKCIO CTeeHeH CBOOO bl YMEHBIIIAETCS B
nBa pasa. Ha mpakTtuke, eciu 6, # 6, (IpU 1| = n,), TO TIPU OTIPECIICHUN
KPUTHYECKOTO 3HAYCHHS #(0) YHCIIO CTEleHel cBOOONbI YMEHBIIAIOT B
IBa pasa. B ocrampbHOM mpoBepKa TMIOTE3bl OCYIIECTBISETCS TaK XKe,
KaK IpH G| = O,.

Ecnu yncnenHocty BHIOOPOK HE PaBHBI (1) # M;) M JAUCIEPCHH HE
paBHbI (0 # G,), KpUTEpH Takxke He pacnpenenéH no CteioaeHty. Y-
TAHOBIIEHO, YTO JIyYIINM MPHOIMKEHUEM K KPUTUYECKOMY 3HAUYSHHUIO
KPUTEPHS B 3TOM Clly4ae sSIBJISICTCS CPEHSS B3BEIICHHAS U3 IBYX O0ObIU-
HBIX 3HA4eHWi f-KpuTeprii CThIOJEHTA TIPH V| U V, CTETICHSIX CBOOOJIEI.
B kagectBe BecoB OepyT KBajpaThl CPEIHHX OIIMOOK BHIOOPOYHBIX
CPeIHUX:

m? =L (5.19)
n
<2
md =22, (5.20)
n
tmi +tom
f(o)="1"F—22 (5.21)
ml +m2

Ilposepra eunomes npu arbmepHaAmMu8HOU UMEHYUBOCIU NPUSHAKA

PaccmotpumM ciydaii IpoBEpKH THIIOTE3, KOT/Ia M3y9aeMbIi MMPU3HAK
MEHSIETCSl TaKUM O0pa3oM, YTO HaONFOMAIOTCS JIAIIH JBa B3aMMHO HC-
KJIIOYAIOIIUX 3HAYCHHUS — HampuMep, OJHA 4acTh OOBEKTOB 0O0amacT
3THUM TMPHU3HAKOM, a japyras — HeT. OOCYyauM 0COOEHHOCTH IPOBEPKHU
TUTOTE3 PU TIO/IOOHOM aNbTEPHATUBHOW N3MEHYHBOCTH MPU3HAKA.

Ilycte n' u n" — yucneHHOCTH OOBEKTOB, O0NAJAIONINX W HE O0Ja-
JIAIOIINX, COOTBETCTBCHHO, KAKMM-JIMOO MPHU3HAKOM; 00BEM BBIOOPKHU
n=n'+n". BeibopodHas nons oOBEKTOB, 00Jamaromasl AAHHBIM TIPH-
3HaKOM, €cTb p = n'/n. Jlucnepcusi anbTEpHATUBHOrO MPU3HAKA paBHA
pqg, tne g =1 — p. Torna cpeanss ommbKka BEIOOPOYHOMH JI0JIN OTpe/ie-
JII€TCS TaK:
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m, =24 (5.22)

Eciu 00BbEM BBIOOPKH JTOCTaTOYHO OOJIBIION, MOXHO HCIIOJIb30BATh
(opmyuy

m =24 (5.23)
n

B npeanonoxeHnn HOPMalIbHOCTH PACHpENENICHUI, MPU MPOBEPKE
TUIOTE3 O CYHIECTBEHHOCTH PAa3HOCTH J0JIeH p; M p, MOXKHO HCIIONB30-
BaTh Ty K€ OOIYI0 CXeMy, YTO M TMpHU MPOBEPKE THIIOTE3 O CPEIAHHUX.
3HaueHNE KPUTEPHUS B 3TOM CIIydae ONpPEeaeTCs KakK

(=pp| (5.24)
ULW)

rae m;, —0000mEHHas omMOKa ABYX BEIOOPOUYHBIX JOJICH:

m, = ,Imlzgl + mzz . (5.25)

OTMeTHM, 4TO HOpMaJbHOE MPHOIIKEHNE CIPABEIIUBO JIUIIL TPU

COOJTIOZICHUY CIIETYIOINX YCIIOBUH:
* 00BEM BBIOOPKH JTOCTATOYHO BEIUK;
* 3HAYCHUS p HEe OJM3KK K HYJIH0 100 K equnumie (0,2 < p < 0,8).

Eciu 5TH ycioBHS HE BBIMOJHSIOTCS, PACIPEICICHUs BEIOOPOYHBIX
JOJIEH OTKIIOHSFOTCS OT HOPMAIIbHOTO M HCIIONB30BaTh (-KPUTEPUI
HEJb3S.

B sTOM ciiydae Bo3MOXKHO IpuUMEHEeHHE Q-TpeodpazoBanmst Ouiepa,
KOTOPBII MOKa3all, YTO 3HAYCHUS (, BHIPAXKCHHBIC B PaJHaHaX, UMCIOT
pacmpenencHue, OM3koe K HopManbHOMY. [IpudeM @ cBsi3aHO ¢ Joneit
00BEKTOB B T€HEPAIbHONW COBOKYHMHOCTH, OOJIAAAIOIINX JaHHBIM IPHU-
3HAKOM P, CIIeAyIONIUM 00pa3oM:

0= 2&arcsin JP. (5.26)

C uCmoyIb30BaHUEM 3TOTO BBIPAXKECHUS, 3HAUYCHUS p; U p, IIpeodpa-
3YIOTCSL B O U @z, U K UX PA3HOCTU MPUMEHSETCS MpUBEAEHHAS BBIIIE
cXeMma IMPOBEPKU TUIOTE3:

2 2
m =./m> +m =
P2 Ng 053

mEn (5.27)

nl ‘nz
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=0l .
m

P12

[TonydyeHHoe 3HaUEHHE KPUTEPHUS ! COMOCTABISIETCS C KPUTHYECKUM
3Ha4YeHUEM #(0.), HA OCHOBAHUH YETO JEJIAaeTCsl BHIBOJ O HYJIEBOW THIIO-
Te3e.

Merton @-nipeobpazoBanus Hauboee 3QHEKTUBEH MPH 3HAYCHUSX P,
ONMU3KUX K HYJIIO WIK K €IUHHLE, HO OH MOXKET OBITh HUCIIONB30BaH MPH
TOOBIX, B TOM YHCIIE U CPETUHHBIX, 3HadeHusx 0,2 < p < 0,8.

OTMeTHM, YTO Pa3HOCTh MEXKIY () U () MOKHO OLEHHUTD U C UCIIOJb-
30BaHMEM Kputepus Puiiepa

2
F=((mm+2)=((p1 —y)*-
P1,2

B MeaMuMHCKHX HCCIEHOBAaHUSIX 3a4acTyl0 HEOOXOAMMO CIenaTh
BBIBOJ O CYLICCTBEHHOCTH BIIMSIHUM KaKOT0-THO0O (pakTopa Ha 3710pOBbE
YyeJloBeKa MO pe3ybTaTaM OIEHKH LIEJIOro psia MEAMIIMHCKUX TOKaza-
teneit. [Ipyuem oTKIIOHEHHE OT HOPMBI (HATMYUE OJJHOTO ONpeAeTIeHHO-
ro Buga 3a00JIEBaHMs) XapakTepU3yeTcs eIUHHLECH, HOpMa — HYJEM.
[TockonbKy y OZHOTO 4enoBeKa BO3MOXKHO HAJIMYME LIEJIOro psaa oT-
KJIOHEHHH (3a00JeBaHn), B KAUECTBE €r0 XapaKTePUCTUKH MOXKET BbI-
CTyHaTh LEJI0e YUCI0 (CyMMa OIpENesICHHOr0 KOJIMYecTBa equHuL). B
9TOM cIy4ae, HECMOTPs Ha aJbTCPHATUBHYIO M3MEHYMBOCTH IPHU3HAKa
M0 KaXX/J0My BO3MOXKHOMY BHIYy OTKJIOHEHHS, B IIEJIOM pe3yJIbTHPYIO-
M 1TOKa3aTeNlb HE MOYKET BBICTYNATh KaK albTepPHATUBHBIN (MHIMKA-
TOpHBIN). M B ciaydae, eciu BBIIONHSIOTCS yCIOBUS, IPUBEICHHBIC BbI-
111e, BO3MOKHO HCIOJIb30BaHUE CTAaHAAPTHOMN CXEMBI IPOBEPKH TUIIOTES.

M (5.28)
nl + l’l2

M (5.29)
nl + }’l2

Tlpumep nposepxu cunomesvl 0 pageHcmee cpeOHUx 08X He3a8UCUMBIX
8bI00POK NpU  PA3IUYHBIX OUCHEPCUAX U YUCIEHHOCMEU 6blO0POK
(01 # 62, n # 13)

PaccmoTpuM aBa BapuaHTa MOJAX0Ja K PEIICHHUIO TIOCTABIICHHOM 3a-
Jlaud Ha mpuMepe oOcienoBanus aerel B mocénkax 1 u 2. BospacT 00-
CJICIOBAHHBIX JIBYX TPYII AeTei cocTaBsul 10 jeT. AHamu3upyemblid
MOKa3aTellb 37I0POBbs — 00IIee OAMHAKOBOE YHCIIO 3a00JICBaHM X, yC-
TaHOBJICHHBIX Y KOKJOr0 MalleHTA.
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Iepevuii sapuanm. B ananusupyemblii ancaMOIb TOKa3aTens 310po-
Bbs BKIIFOUEHBI BCE 00CIIEIOBAaHHBIC KaK OOJbHBIE, TAaK W 370POBHIC Ia-
ueHTH («Oy» 3a00neBaHnil) — cMelIaHHast BEIOOPKA.

B moc. 1 ynciaeHHOCTh 00CIE0BaHHEIX AeTeH 777 = 15, B TOM 4ucie
3n0poBeIxX («O» 3aboneBannii) — 4 den. CpeHee YUCIO MOCTABICHHBIX
UarHo30B )?1 =22.

B moc. 2 ynciaeHHOCTh 00CIEOBAHHEIX AETEH 71, = 22, B TOM YHCJIE
3n0poBeIX («O» 3aboneBannii) — 5 gen. CpeHee YUCIIO MOCTABICHHBIX
JIMardo30B )_(2 =1,818.

CrnenyeT OLEHUTh CYIECTBEHHOCTh Pa3HOCTH CPEAHUX MO KOJIMYe-
CTBY JMarHo30B B noc. 1 u 2. TecT Ha HOPMAIBHOCTH JUIsI 00X TPYIIIT
JaHHBIX — TOJOXXUTENbHBINA. BRIOOpOUHBIE CTaHAAPTHBIC OTKIOHEHHS

paBHBI, COOTBETICTBEHHO, §; =1,699 u 5, =1,468.
O0600nIéHHas OIMMOKa BEIOOPOYHBIX CPETHIX

m? =21 =0,193; (5.30)
n
mi =22 20,098 ; (5.31)
ny
my, = mi +m3 =0,54. (5.32)
dakTHUecKOoe 3HaUEHUE KPUTEPHUs
=izl g5 (5.33)
m o

BoruriciuMm (akTHYeCKOoe 3HAYCHHE KPHUTEPHS KaK CpeIHee B3Be-
IIICHHOE W3 JIBYX 3HAYCHUH MPH COOTBETCTBYIOIIUX CTEIECHAX CBOOOJIBI.
[Ipu o = 0,05 momywaem ¢; = 2,145 s ymcna creneHeid CBOOOMIBI
vi=m—-1=14, ,=2,080 mssv,=n,—1=21

tm¢ +tym3

mi +m3

1(0,05) = =2,124. (5.34)
Takum o6pasom, ¢ = 0,70 < 7 (0,05)= 2,124, T.e. HyJIeBasi TUIIOTE3A O

PaBEHCTBE CPEAHUX HE OTBEPIaeTCsl.
Bmopoii eapuanm. Ananusupyemblii ancamMOJIb TOKa3aTels 340POBbs
COCTOUT TOJIKO M3 OOJILHBIX JIETEH, T.€. 3A0POBBIE ICTH U3 CTATHCTHYC-
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ckoit 00paboTku uckirouensl. Torma ny = (15-4)=11;n,=(22 -5)=
=17. B aTOM cirydae cpeiHee YHCII0 TOCTABICHHBIX JUarHO30B
XX n
X=1— (5.35)
2
1
rae X; — OIMHAKOBOE YKCJIO JMArHO30B, IMOCTABJICHHBIX KaXIOMY U3 1;
MAIUEHTOB; #; — YMCIIO TAIMEHTOB, KaXK/IOMY M3 KOTOPBIX MOCTaBICHO
OJIMHAKOBOE YHCJIO AUArHO30B paBHOE Xj; an- =n — o0I11ee YKnCao 00-
i
CJICIOBAaHHBIX OOJIBHBIX JCTEH.
Hucnepcus
2
, Z (X;—X)"-m 3
2l =yx,-X)?-P, (5.36)
Z}’ll‘ i
i
rae P;  BEpOSATHOCTh YCTAHOBJIEHUS X; JIMArHO30B JUIsl KaXJOro U3 #;
MaIMeHToB. B 3TOM ciryuae, HCTIONB3ys A pacueta Beipakenus (5.30)—

(5.36), monyuum: g OOJBHBIX JeTei u3 moc. 1 )_(1 =3,0; §,=1,34;
m12=0,163; I OONILHBIX JeTed u3 moc. 2 )_(2:2,35; S, =1,09;

m3 =0,07; a Takxe

m =Jm? +m2 = 0,163+ 0,07 =0,48; (5.37)

[ X1 - X _3-2,35

t= =1,35; (5.38)
m 5 0,48
t-md+t, -mi
1(0,05) =1 ——2—-2=2217, (5.39)
m1 +m2

npu £ (o=0,05)=2,23 npu yucne creneHei csoboael n; —1=10, un
t,(a=0,05)=2,12 npu yucne creneHen ceodboasl n, —1=16.
Takum o6pazom, ¢ =1,35<[#(0,05)=2,217], T.e. HyneBas rumoresa

0 PaBEHCTBE CPEIHUX U B 3TOM Cllyyae HE OTBEpraeTcs, HECMOTpsI Ha TO,
4yT0 (paKTHUEeCKOe 3HAYEHHUE f-KpUTepHs Juisi OONmbHBIX aered ¢ = 1,35
BO3POCIIO TIOYTH B J[BA pa3a 10 CPABHEHUIO ¢ (PaKTHUECKUM t-KpUTepreM
JUIs CMelIaHHo! Tpynmnsl nerel (¢ = 0,70).
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Bo3MmoykHa a1 cuTyauusi, Korjaa npu UCKIIOYEHUH U3 BBIOOPKH 370-
POBBIX JETEH TMIIOTE3a O COBIMAJACHUN CPEIHUX HE MOATBEPANUTCS?

OTBeT Ha ATOT BONPOC MOXKHO MOJYYUTh U3 PACCMOTPEHHUS U aHAJH-

3a HarJsIHBIX Tpaduyeckux MpeacTaBIeHUH puc. 5.7 W JaHHBIX

Tabmn. 5.2.

0,35

0,3

0,25

P(x) 0,2

0,15

0,1

0,05

0,4

0,3} '.f' .,
P(X) 0,2} i y

0,1t / Y
s +
0 —t . . LT

-2 -1 0 1 2 3 4 3 6)(7

Puc. 5.7. 3aBucumocTs mwioTHocTH BeposiTHocTH P(X) oT umcna 3abonieBanuii X,
HaOJII0/IaeMbIX y OJITHOTO MaLMeHTa:

a — cMelIaHHas BEIOOpKA; 6 — BEIOOPKA «TOJBKO OONBHBIE»; 0 — moc. 1, + —moc. 2 —

JaHHBIE 00CIICIOBAaHMI; CIIOMIHAS JIMHKA — (TIoC. 1); myHKTHpHAs — (TOC. 2) — almpoK-
cumupyronue Kpusble ['aycca (HopManbHOE pacipe/ieieHue)

IIonoxuTenbHBIA TECT HA HOPMAJIBHOCTh JJII CMEIIAHHOW T'PYIIIbI
HE WCKITIOYAaeT PealbHO HEOOBICHUMYIO OONACTh OTPHUIIATEIHHBIX 3HA-
YeHW 4Yncia 3a00JIeBaHU, UMEIOMINX MOJOKUTEIFHYI0 BEPOSTHOCTh
(X; <0) mns cMemaHHOW BEIOOPKH. A Takxke OOJBIION pa3dpoc dKcIie-
pUMEHTaNbHBIX AaHHBIX (70 250 %) OTHOCHTEIHHO aIrpOKCUMHUPYIO-
e Gynkmu ["aycca, 3aBBIICHHYIO MO OTHOIICHHIO K Tpymie 0oJb-
HBIX JHCIIEPCHUIO0, CPEIHEEe 3HAUCHHE, «TATOTEIoIIee» K OOJbIIUM 3Ha-
YEHUSIM BEPOSTHOCTH HAONIONEHUS 370POBBIX B CMEIIAHHOW TPYIIIE
(puc. 5.7, a). C yBenuueHHEM YHUCIa 3JOPOBBIX B CMEIIAHHOM TpyImIe
CpelHEee 3HAaYeHWE W JUcHepcHsi BCE OOJNBIIE MOTYT «3a0BIBaTh» O
OOJBHBIX U TIEpeCTaBaTh OBITh UX MOJHOIIEHHBIMU XaPaKTEPUCTUKAMHU.
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Taoauna 5.2

XapaKTepUCTHKH CTATHCTHYECKUX aHcaMOJIeii ABYX Ipynm aerei —
CMEIIAHHOM M «TOJIbKO 00JIBHBIX)

IHoxa3areu
Tun
BBIGOPKH n, n | X; | Xy | S R\ L loos)
CMmemanHas
(6ombHBIE 15 | 22 | 22 | 1,82 | 1,7 | 1,47 | 0,70 | 2,12
U 3/I0pOBEIC)
6T0m,1<0 11 17 3,0 | 235 1,34 | 1,09 | 1,35 | 2,17
0JIbHBIC

XapakTepUCTUKN CMEIIAaHHBIX TPymHm OyayT ONW3KH K XapaKTepH-
CTHKaM TPYIIBl OOJBHBIX TMPH YCIOBHH, KOTJA YHCIO 370POBBIX HE
npesbiraet 10 % ob1iero yucia naueHToB.

Cremyer Takxke OTMETUTH (CM. puUC. 5.7), 9TO TpU UCKITIOYCHUH 3]10-
POBBIX M3 CTATUCTHYECKOTO aHAIN3a PA3JINYMs B JIBYX CTATUCTHYCCKHUX
MHOXECTB CTAHOBATCS 6onee SIBHBIMU.

CpasHenue ducnepcuti 08yX HOPMANbHBIX 2EHEPATLHBIX COBOKYNHOCHIELL

B kadecTBe HyneBOW OOBIYHO BBIJBUTAIOT THIIOTE3Y O PaBEHCTBE
Jqucriepcuii. B MeToiMke MpoBepKH TUIOTE3 B KaYeCTBE KPUTEPHS HC-
MOJIb3YETCsl CTATUCTHKA [ OTHOIIEHHS JIBYX HCHPABICHHBIX BBIOOPOU-
HBIX qucniepcuit Sf u S3 ¢ (n—1) u (m—1) crenensMu cBoGOBL, IiE 1
U m — 00BEMBI BBIOOPOK HccinenyeMoi (1) u koHTponsHO# (2) rpymnm (F-
kputepuit Puiepa). Metoauka MpoBEPKU TUIOTE3 € MOMOIIBIO KpHUTeE-
pust Ouimiepa TOYHO Takas K€ M Ui APYTHX KPUTEPUEB: BBOIATCS Hy-
JieBast 1 KOHKYPUPYIOIAsi THIIOTE3bl; IO YPOBHIO 3HAUUMOCTH CTPOSITCS
001acTh TIPUHSTHS THIIOTE3bI M KPUTHUYECKasi 001acTh (3HAYCHUSI KPH-
TUYECKHX TOYEK IOJydaeM W3 TaOJHIl); pacCUUTHIBaeTCS HabIogaeMoe
3HAaYeHHE KPUTEPUS; IPOBEPSIETCS MPUHAIIIEKHOCTh IMOTyY€HHOTO 3HA-
YEeHUsl KpUTEpHs O0JIaCTW MPUHATHS THUIOTE3bl, U B 3aBUCHMOCTH OT
3TOTO HyJIeBas TUIOTE3a NPUHHUMAETCS JHOO OTBEPraercs B MOJb3Y
KOHKYPHUPYIOLLEH.
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5.2.3. lMpumep 1Cnonb30BaHWS rpynnoBbIX CTATUCTUYECKNX KPUTEPUEB
ANS1 OLEHKM AOHO30MOIMYECKIX M NaTONOMMYECKMX COCTOSHIN
WHAMBMAYaNbHOO 340POBLS U PUCKOB 340POBLIO B YCMOBUSIX XPOHUYECKOTO
HeraTMBHOIO BO3AEMCTBIS XMMUYECKNX TOKCUKAHTOB

B mocnennune necsatunetus OypHO pa3BHBAETCS MEXKIUCHUIUIMHAP-
HOE HalpaBJIeHHE HAYKH M MPAKTHKU — SKOJIOTHYECKass MEAUIIMHA, pa3-
Jenn oO0medl MeToJOJOIMH M SKOJOTMM 4YeJIOBEKa, HallpaBICHHBIH Ha
U3y4YEHUE, OLIEHKY, IPOrHO3 M KOPPEKIUIO aJalTAllMOHHBIX MPOLIECCOB,
MPEINaTOIOMUECKUX U MaTOJIOTMYECKUX COCTOSHUI OpraHu3Ma c y4ué-
TOM BO3JICUCTBHS XMMHUYECKUX, (PU3NUCCKUX U OMOIOTHUECKUX (aKTo-
poB cpensl oduTanusd. Jkcreptsl BO3 o 20-25 % 3aboneBanuii yesno-
BEKa OTHOCAT K IAaTOJOIMH, OOYCIIOBIIEHHOH BO3IeiicTBUEM HeOusaro-
OPUSATHBIX (PAKTOPOB BHEIIHEH Cpeabl; MO JaHHBIM POCCHUHCKHX aBTO-
POB, 3TOT MOKa3aTeb MOXET U3MEHITHCS B IIUPOKKX Mpejienax oT 4 10
40 %. B uHOycTpHanbHO Pa3BUTHIX CTpaHaxX HauOOJbILEe BIMAHUE Ha
COCTOSIHUE 370POBbsI OKa3bIBAIOT XUMHUYECKHE (DaKTOPBI, OCOOCHHO CBSI-
3aHHBIE C JIEATeIILHOCTBIO IPOU3BOJICTB HE(TETa30BOr0 KOMILIEKCA.

B cBs3M ¢ 3TUM aKkTyaldbHBIMHU NPOOIEMaMU SIBISIOTCS JOCTOBEpHAs
UACHTH()UKALUS MPUOPUTETHBIX XUMHUYECKHX (PAaKTOPOB OKpYKaromIeH
cpelibl U pa3paboTKa METO0B AMArHOCTUKU COCTOSIHUS 3/0POBbsl Hace-
JICHUSI ¢ OLIEHKOW BO3MO>KHOTO BIIUSIHHS 3TUX (PaKTOPOB HA PUCKH 3710-
POBBIO.

Bmecte ¢ TeM COXpaHSIOTCS 3HAYUTENbHBIE Pa3IH4Yusl B METOAOJIO-
TUM ¥ METOAAaX HCCIEIOBAaHUH, B JUArHOCTUKE COCTOSHUI 30POBBS U
WACHTU(QUKAIUU (HAKTOPOB BIHMSHUSA PEaIbHBIX XMMHUYECKUX Harpy3oK
HE TOJIBKO NPpHY HAOJIIOJEHUH TAaTOJIOTHH, HO U TIPH OLIEHKE TOHO30JI0TU-
YECKHX COCTOSHHM, JMAarHOCTUKA KOTOPHIX HE MMeEeT OOIICTTPHHSATHIX
MeTOJ0B M KpurepueB. COBpeMEHHbIE KIMHUYECKHE BO3MOKHOCTH I10-
3BOJISIIOT IPOBECTH YIIyOJEHHBIM aHAIU3 MHOTUX MApaMETPOB COCTOS-
HUSl 3[0pOBbs. B ciyyae CBEpXHOPMATHBHOI'O BO3JCHCTBUS XMMMYE-
CKMX TOKCHKAHTOB C BBIPQ)KCHHOW KIIMHUYECKON KAPTUHOM, KIIMHUIIKCT,
TOKCHKOJIOT, IPO(IIaTONIOr B COCTOSHUH BBICTABUTH MHAMBHIYAJIbHBIN,
HanOoJiee BEPOATHBIA HKOJOTMYECKH OOYCIIOBIEHHBIM IuarHos. llpu
HanboJiee YacTo MPOUCXOSIIIX JIUTEIBHBIX BO3CHCTBUAX KOMITJIEKCa
XUMHAYECKHUX BEIIECTB C KOHLEHTPAUMSIMHU BOJIM3M JIOMyCTUMBIX YPOB-
HEH, ¢ HaJMYMEM JIATeHTHBIX NEPHOJOB M COIYTCTBYIOIIMX 3aboJieBa-
HUN HEIKOJOTUYECKON MPHUPOMAbI, OTPAHUYCHHOCTHIO YHCIIa KIMHHYE-
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CKMX HaOJIOACHUHM MOCTaHOBKA HWHAMBUAYAJILHOI'O AMArHO3a XUMHYE-
CKOH MPHUPOJIBI Y OTAEIBHOIO MAalMEHTAa BHE aHAJIN3a COCTOSHUSA 310PO-
BbA ONPEAENEHHON TPYIIIBI (KOTOPTHI, OIS ) YPE3BBIYAIHO Maja.

Llenv u 3a0auu uccredosanuii

Lenbio siBisseTcss 000CHOBaHUE HEOOXOIMMOCTH OCYIISCTBIIATH I0-
CTaHOBKY PKOJIOTUYECKH OOYCIIOBJICHHOTO MHAWBHYaIbHOTO JHArHo3a
COCTOSIHHSI 37IOPOBbSI HA OCHOBE aHajK3a IMoKa3aTeliell COCTOSIHHS 3/10-
POBbS TOM OJHOPOAHON I'pyHNbl NAMEHTOB, K KOTOPOM NaHHBIN maiu-
€HT OTHOCHUTCS, U3JI0’)KCHUE METOJMKH CTATUCTHYECKOTO aHalln3a, Kpu-
TEPHEB U OIIEHKH PHCKA COCTOSHHUS 3/I0POBBSI.

Mamepuanvt u memoost uccredosanus

brln mpoBenieH aHamW3 MOMYYCHHBIX B TEUCHHUE IIATH JIET 10 Hadaja
SKCIUTyaTallud XWMHYECKH omacHoro oOwekta (XOO) pe3ynbraToB
«(HOHOBBIX» MEIUKO-IKOJIOTHUCCKUX O0CIICIOBAHUNA COCTOSHUS 310DPO-
BbsI JIETCKOTO HACEJICHUS, MPOKUBAIOIIETO B IBYX HACEIICHHBIX ITyHKTAaX
JHCKOTO paiioHa: B 1MOC. 1, pacroI0KEHHOM BOJIM3H MECTa CTPOSIIETOCs
00BeKTa, U B MMOC. 2 — B KOHTPOJILHOM TOCEJIKE, PACTIONOXKEHHOM TIpPH-
MepHO B 35 kM oT noc. 1. KoHTponbHBIN palioH ObLT BEIOpaH HCXOMS U3
MPUMEPHO OJIMHAKOBBIX COIMANBHBIX U T€OJIOTOTeorpaduuecKux ycio-
BUW MPO’KUBAHUS JAETCKOTO HACENEHHs, a TAKXKE U3 TOTO, UYTO IMPH DKC-
ITyaTauu 00BbEKTa €ro BIUSHHUE Ha T0C. 2 OyAeT IpeHeOPeKMMO MaJlo.

AHaJIM3UPOBANNCH PE3YJIbTAThl 00CICIOBAHUS COCTOSHHS 370POBbSI
MPaKTUYECKA BCEX JETeH, MPOXXKMBAKIIUX B 3TUX Nocénkax (Oonee
500 genoBek). MenHKO-3KOJIOTHIEeCKOe 00CIeA0BaHNE BKIIOYAIO B CEOS
METUITMHCKYI0O ¥ DJKOJOTHYECKYIO COCTABJIIIONINE: OIEHKY BpadaMu-
KJIIMHUIIUCTaMU 3200JIeBaHUI COTIIACHO MEKIYHAPOAHOMY Kiaccuuka-
Topy Oomneszneii MKbB-10, xinHUKO-TabOpaTOpHBIE aHAIM3BI KPOBU U
MOYH, HHCTPYMEHTAIBHYIO JUATHOCTHKY, a TAK)K€ U3MEPEHUS IKOJIOTU-
YECKMX XApPaKTEPUCTHUK KaueCTBa KOMIIOHEHTOB OKpYXKAIOIIEH Cpeis
(BombI, BO3MyXa, TMOYBHI, a TaKKe MPOAYKTOB muTaHus). Cratuctmde-
CKOl 00paboTKe U aHAJIM3Y MoJBepriaock Oosiee SO mokasarteneil KpOBH,
B TOM YHCJIE COACPKAHUE B KPOBH HEKOTOPHIX XUMHUYECKUX BEIICCTB U
AJIEMEHTOB, KOHIIEHTpaluu Ooiee 70 XUMUYECKHX BEIIECTB W JJIEMEH-
TOB B mpobax moun u Oonee 190 — B mpobax Boasl 1 nouBsl. KoHIIEH-
TpaIluH BEIIECTB M JIEMEHTOB B BO3AYXE U MPOAYKTAaX MHUTAHUS aHAJH-
3UPOBAINCH TIO0 JaHHBIM PETHOHAIBLHOTO COIHAIBHO-THTUEHHYECKOTO
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MOHHUTOPHHIA OOIIECHPOMBILUICHHBIX 3arps3HUTENCH, TAKENBIX MeTal-
70B, Gocdopa U XIOPOPraHNUECKUX COCTUHEHUH.

Tlonyuennvie pezyrbmamul U uX UHMeEPNPemMayus
B pesynmprare mnpoBENCHHOIO aHANM3a HMCXOAHBIX  MEAMKO-
9KOJIOTMYECKUX JaHHBIX (pucC. 5.8) ObLIO YCTaHOBIEHO, YTO:
® OTHOCHUTEIBHOE pacipenerieHue 0osesneit mo kimaccam MKB-10
OJMHAKOBO IJI JETEH, MPOKUBAIOIIMX B Ka)KOM U3 IMOCEJKOB,
OTAMYasiCh B OTHCNBHBIX Kiaccax B mpenenax =15 %, uro Haxo-
JIUTCS B paMKaX CTaTHCTUYECKOW MOTPEIIHOCTH;
e B 00omx mocénkax HaOIIOAAIOTCS BBIPAKEHHbIE MaKCHUMYMBI
0oJIe3HEH B CIEAYIOMMX Kaccax:
XIII — kocTHO-MBITIeUHas cucteMa (22-27 %);
XI — opransl nuieBapenus (18-23 %);
X — oprauns! geixaaus (9—11 %);
IV — sHHoOKpHHHas cucTeMa, HapylIeHWs NHTAaHUS U OOMeHa
BemecTB (8—12 %);
VI — HepBHas cucreMa;
VII — 6osie3nu rnasa u ero npuaaToyHoro anmapara (5-7,5 %).

P, o

20

10

u]

Puc. 5.8. Ornocurensbnas 3a6oneBaeMocTh aereil P, %, B 3aBUCMMOCTH
oT KkJacca 3aboseBanuii corimacio MKB-10 (oTHomeHne yncia 3adoneBaHui
JAHHOTO KJ1acca K 00IeMy YUcIy 3a00JIeBaHuUi):
CIUIOLIHAS JMHUS — CTaTUCTHYecKue AaHHble 1o Poccum (netu no 14 ner); myHk-
THPHAas! JIMHUSL — pe3yJbTaThl obcienoBanus 374 neteil, poXXMBAOLIKX B TI0C. 1, ToYed-
Hasl JIMHUS — pe3ynbTaThl o0csienoBanus 217 nereit, MposKUBaIOLIMX B IOC. 2
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Wnentndukanuss TPHOPUTETHBIX XMUMHYECKAX TOKCHKAHTOB IPOBO-
JIMJIach, UCXOAS U3 OCHOBHOT'O KPUTEPHUSl — UX HAJIWYMSA B BOJE, TOUBE,
KpOBH U (WIM) MOdYe JeTel Ha ypoBHE WM Ooyiee BEpXHHX 3HAUEHUI
TMTHEHUYECKUX HOPMATHBOB. Takod MOAXOM TMO3BOJNMJI BBIICIUTH U3
BCEX HAOJIOAEMBIX /[Ba MPUOPUTETHBIX TOKCHKAHTA — XJIOPUABI U TI0-
mudocharel. Ux comeprkanne HaOIIOIATIOCh MPEUMYIIECTBEHHO B OK-
pyXxarotieii cpeze moc. 1 u buonpobax nereid aToro nocenka (tadm. 5.3).

Crnenyromie mo paHry HaOJronaeMmple TOKCHKAHTHI (KEeNne30 H
MBIIIBSK) HE MMENM 3aMEUEHHBIX OTKJIOHEHHWH 0 KOHLIEHTpAaLlHsSM B
KPOBU M MOY€ J€TEil BbIIIE HOPMATUBHBIX 3HAYEHUI U OKa3aJUCh pac-
Mpe/IeIEHHBIMU B KPOBH JETEH, MPOKUBAIONIUX B Toc. 1 u 2.

Ta6muna 5.3
Cojep:kaHue NIPUOPUTETHBIX TOKCHKAHTOB
Mecto MeHee HIKHEH IpaHUIBI HOPMbI Boinee BepxHell rpaHULIBI HOPMBI
HpOKUBA- Lmin = 98 mmons/n, % Lmax = 107 mmous/n, %
HAs XJIOPHUIBI nonudocharsl XJIOPHUIBI nonudocdarsr
Ioc. 1 0 0 43 74
IToc. 2 56 0 0 39

Takum o00pa3oM, NPEBBIIICHUE BEPXHUX TPAHHUL THTHCHUYECKHX
HOPMATUBOB MO COJCPIKAHHUIO B KPOBU XJIOPUAOB 1 noiudocdaroB Ha-
omonaetcs npuMmepHo Ha 40 % Oonbine y aerei, MPOXKUBAIOIMIMX B
noc. 1, B TO BpeMsl Kak CTaTHCTHYECKH 3HAYUMBIX pa3lIuYuii HU B
cTpykrype 6omne3neii mo MKbB-10, HU B MX OTHOCHTEIIBHOM KOJIHMUECTBE
He HabmomaeTcs (puc. 5.8). DTo JaeT OCHOBaHHE BBIABHHYTH THIIOTE3Y
0 NIPEUMYLIECTBEHHOM BIIMSIHUU Ha COCTOSIHUE 37I0POBBSI I€TEH, POKH-
BAIOIIMX B MOC. |, XpOHMYECKOTO [UINTEIBLHOIO BO3ACHCTBHA XJIOPHIOB
u nonudocaroB M UCKATh Pa3IHYMsl B COCTOSHHAX 370POBBS JETEH
IBYX IMOCEIKOB B OoJiee «TOHKHMX» KOJMYECTBEHHBIX J1a0OpaTOpHO-
KJIMHAYECKUX IOKA3aTeNsIX, OTPAKAIOIINX JOHO30JIOTHYECKUE COCTOS-
HUSI aJaNTallMOHHBIX PE3EPBOB OPraHM3Ma, [0 CPAaBHEHHIO C CHMIITO-
MaMH U cuHapoMamu Oonesneit mo MKbB-10.

C 310il Henplo ObUT MPOBENEH aHATU3 CPAaBHEHHS YACTOTHBIX pac-
npefieeHni  OMOXMMHUYECKHX W HMMMYHOJIOTHUYECKHX —ITOKa3aTele
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(Tabu. 5.4) v cnenaHa cTaTUCTHYECKAs OIICHKA 3TUX PacHpeae’IeHUI IS
neteit moc.1 u moc. 2.

IIpoBepka CTaTHCTUYECKUX TUIIOTE3 O COBMAJEHUU CTATUCTHUECKUX
MHOJKECTB YaCTOTHBIX pacHpeeieHHil UMMYHOJIOTHYECKUX ITOKa3are-
nel nns nered moc. 1 u moc. 2 BBINOJIHEHA MO KPUTEPUSM OLICHKU COB-
MaJIeHUs CpeIHNX 3HaueHuH (¢-Kputepuilt CThIOZEHTa) U OIIEHKH COBIIA-
JeHus qucnepcuit (F-kpurepuit @uiepa) npu ypoBHE 3HAYUMOCTH O =
0,05. B pesynprare OBUIM YCTAaHOBJIEHBI CTAaTHCTHYECKH 3HAYUMBIC
CMEILECHUS YaCTOTHBIX PAacCHpeAeICHUI CeMH HMMYHHBIX U OMOXUMHYE-
CKUX TOKa3arenell — HIMMYHOTJIOOYIMHOB 4 U M, alaHuHaMHUHOTpPaHC-
(hepasbl, XOTMHICTEPA3bl, THPEOTPOIIHBI TOPMOH, OMIMPYOHH OOLIHA,
MoueBHuHa (Tadm. 5.4), (puc. 5.9-5.10).

CrBuUry 4aCTOTHBIX paclpeneieHui nokaszarenei ansa nereit noc. 1 u
noc. 2 HaOMIOJa0TCs B MpeAeiax TUTHeHNYECKUX HOPMAaTuBOB. Takum
o0pa3oM, pacIpeleleHns] CTaTUCTUYECKH 3HAYUMO pa3IMYaroTcs Kak
CPEeIHMMH 3HAUEHHUSMH, TaK M JUcrepcusiMu. B pamkax npuHsTO# ru-
MOTEe3bl HAOMIOAaEMbIE HECOBIAICHHUS CTATHUCTHUECKHX MHOXKECTB 4Yac-
TOTHBIX paclpeneeHnii UMMYHOJIOTHYECKUX TMoKa3aTeNel ananTaiu-
OHHBIX PE3EPBOB OpraHuM3Ma JeTeit moc. 1 u moc. 2 MOXKHO paccMmaTpu-
BaTh KaK KPUTEPHUH TOHO30JIOTHYECKOTO COCTOSHUS 370pPOBbs eTel
noc. 1, BRI3BAHHOT'O XPOHHUYECKUM MHOTOJIETHHUM MPEUMYIIECTBEHHBIM
BO3/ICHCTBHEM XJIOPHJOB M (WiK) moym¢pochaToB, UYTO BIIOCIECACTBUH
MOKET TPHUBECTH K XPOHMYECKOW MAaTOJIOTHH 3a00JeBaHUN JAeTei
noc. 1.

Puc. 5.9. YacrotHoe pacmpenene- P " T T T ;
mue P (w/xU) koHumeHTpauuu L 03| : :
(xU/m) xommHACTEpassl B KPOBH
nereii me crapme 18 mer, mpoxu- 0257 ; h“ T
Baromux B moc. 1 (83 wem., Ne 1) u 0zt : o
noc. 2 (75u4en., Ne2). KpurbiMu 015l : !--:F Ne2 |
0003HaYeHBI COOTBETCTBYIOLINE ’ Ly :
ANMPOKCUMAIIUK  PacTpeIeICHHH 0.1t i ""‘*?_\‘ :
¢yakmusmu  [aycca (HOpMaibHOE F L :
; _ 0,05f Lt Ly :
pacrpeneneHue): o, =600 xU/m, 0 " (L :
<[, >= . — =] 1 L e,
Ly>=4900 kUfm; -0, = 1700 U/, 2000 4000 6000 8000 10000 12000

<L,>=6600 xU/m). BepTukanbHbI- L
MH JIHHUSMH 0003HA4YeHbI I'PAHUIIbI 1
HopMbL: 3930-11 500 xU/xn

L, L
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Jetu moc. 1 B TakoM ciyyae OTHOCATCS K TPYIIIE PUCKA, XOTS B TO
JK€ BpeMsi UMMYHOJIOTHYECKHE IT0KA3aTeNIM KAXKI0T0 U3 MAlUEeHTOB Ha-
XOJATCSI B OCHOBHOM B IIPEZiESIaX TUTHEHUYECKUX HOpMaTUBOB. M3 aTO-
r'0 CIIeIyeT BayKHBIH BBIBOJ O HEOOXOJUMOCTH aHAIN3a IPYMIOBEIX (TI0-
MYJSIIAOHHBIX) XapaKTePUCTUK COCTOSIHUS 370POBBSI IPH TOCTaHOBKE
WHJUBUYJILHOTO AMArHO3a.

Puc. 5.10. YacrotHoe pacnpenene-
P o I Hue P (1/r) xoHueHTpauuu L (r/m)
: : MMMYHOJIOOyMHa M B KpOBH
: nerei crapume 13 jer, npo)kuBaro-
' mux B moc. 1 (53 wen., Nel) u
' moc. 2 (55 uen., Ne2). Kpusbivu
: 0003Ha4YEHBI COOTBETCTBYIOLIHE
5 aNMpoOKCUMAIMM  paclpe/eNeHui
' ¢yakousvu  [aycca (HopManisHOE
pacmpenenenue): o;=0,35 1/°1 |
i <L> =205 1/m; o,= 045 r/n ,
<L,> =1,15 r/n). BepTukaibHbIMH
JUHUAMH  00O3HAYeHbl TPAHUILbI
HOpMBI A7 feteil crapie 13 ner:
1m|-1w L2mL2w 0,6-2,5r/m - wmyx.(m); 0,7-

2,8 r/im — xeH.(w)

0250 i

1
- ]
1 f_,.!-

[y

2
=)
&
o
oy
i
[

n
»,

o
r op--
™
—

—
>
M-

g
>
=
L
o
—

[Tomydennast cTpykTypa 3a001€BaeMOCTH NMPUHIMITHAIBHO OTIHYa-
eTcsi 0T O(QUIHAIBHBIX CTATHCTUYECKMX IaHHBIX, KaK MO HM3y4aeMbIM
obnactsm, Tak u Poccutickoii denepanuu B 1ENOM: U3 HUX CIIEyeT Ha-
JUYYE TONIBKO OJHOTO MakcuMyma B OonesHsix aereit (mo 14 met) B
KJj1acce OoJie3Hel opraHoB Japixanus = 50 %.

AHanu3 pe3ysibTaTOB MO3BOJISIET CHOPMYIUPOBATh HIXKECIIEAYIOIICE
0000111aro11IEE TTOT0XKEHUE.

Bynem paccmatpuBath TOHO30JOTHUUECKOE COCTOSHUE 30POBBS KaK
COBOKYITHOCTh XapaKTEPUCTHUK, HAXOJAIIMXCSA B «IEPEXOTHOU 30HE»
MPU3HAKOB MEXTY COCTOSTHUSIMU «IPAKTHUYECKHU 370POB» U «OOIICHY.

CuuTtaercs, 4TO COCTOSIHAE «IIPAKTHYECKU 370POB» — CITy4aid, KOoTaa
HCITIOJIB3yEeMBbIE TTOKA3aTeNN 3I0POBhs HE BBIXOAT 3a MPECIbl yCTaHOB-
JIEHHBIX MEJAWIMHCKAX HOPMATHBOB W paclpeiesieHbl IO HOPMAILHOMY
3aKOHY, a COCTOSIHHE «0OJICH» COOTBETCTBYET CITy4ar0, KOTJa 3TH ITOKa-
3aTeNld HaXOJITCS 3a WX mpenenamu. [Ipum TakoM paccMOTpPEHHH CO-
CTOSTHHE «IIpeAboIe3Hb» (TOHO30JIOTUYECKOE COCTOSHUE) CIIEAYET HC-
KaTh B OTIMYMM XapakTepa pPacIpeleleHus IOKazaTeneld COCTOSHUS
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3A0pPOBbs B MPCACIaX HOPMATHBHOI'O TUTMCHHUYCCKOI'O HMHTCpBAja II0
CpaBHCHUIO C HCKOTOPBIM KOHTPOJIbHBIM (HOpMaTI/IBHLIM) pacnpencie-
HUEM.

Ta6auuna 5.4

[MapameTtps! annpokcumanuu GpyHkuusiMu I'aycca 4acTOTHBIX pacnpeaesneHuil
HEKOTOPBLIX (H3NO0JOTHYeCKHX XapaKTepPHCTHK KPOBH

L G g

moc. 1 | moc.2 | moc.1 | moc.2 | moc.1 | moc.2

Iloka3zaTenanb

Xnopunsl, Mmous/i, (98—107) 107 975 2.5 2.5 B B
netH crapie 1 mec.

TTomadocdare (bocdop),
MMOJIB/I, HOpMa 0,87—-| 1,57 1,37 0,21 0,21
1,45) neru crapue 12 jger
WmmyHorno6ymun A4, rv/m,| 1,12 1,68 0,45 0,35 0,82 0,73
nopva (0,1-4,5) myx., (0.85-1 518" | 225" | 0,18% | 0,16" | 0,18* | 0,27*
4,5) xeH. crapiue 13 et
Wmmynornobymun M, 1/a,| 2,05 1,15 0,35 0,45
Hopma, (0,6-2,5) myx., (0,7—
2,8) xeH. crapiue 13 ger

AslanuHaMHUHOTpaHCchepasa, 20 13 8 4
en./n Hopma, (10—40) myx. (7—
35) xeH.

Xomunacrepaza, CHE (kU/xn), | 4900 6600 600 1700
HopMa (3930-11500)

*CTaTUCTHYECKUE MapaMeTpbl BTOPOTO 4ICHA Pa3jIOkKEHUSI YaCTOTHOTO pacrperie-
JIeHUsI IMMyHOTI00yniHa 4 1o ¢yHkumsam [aycca.

**BecoBOil MHOXKHTENb YWICHOB Pa3lIoKeHHs YaCTOTHBIX PACIpE/IeICHUi moKa3are-
nst no pynkusm ["aycca.

B ciywyae u3yueHus BIUSHUS Ha COCTOSHHUE 370POBbS HETATUBHBIX
BO3ZIEMCTBUN cpeibl OOMTaHMA K TPYyNIeE CpaBHEHUS (KOHTPOJIHHOM)
CIIEAyeT OTHECTH CTaTUCTUYECKU OAHOPOIHYIO TPYIIY MalUEHTOB, KO-
TOpas MPaKTUYECKH OJMHAKOBA MO BCEM OCHOBHBIM XapaKTePUCTHKAM
CPaBHEHMUS C UCCIIEAYEMOM IpyMNIION, 3a HCKIFOUEHUEM OJHOTO YCIIOBHUS:
JeiCTBUEM Ha Hee HeraTHBHBIX (DaKTOPOB, BIMSHHE KOTOPBHIX Ha Mep-
BYIO TPYIIy W3y4yaeTcsi, MOKHO IpeHeOpeub. B aToM cimyyae mpeamnoy-
TUTENIBHBIM SIBJISIETCSI PACCMOTPEHHE XapakTepa pachpeiesieHHil Kou-
YECTBEHHBIX XapaKTEPUCTHUK aJaNTAIlHOHHBIX PE3€PBOB OpraHMU3Ma, Kak
HanboJiee YyBCTBUTENBHBIX K BHEIIIHUM BO3ICHCTBHSM.
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W3 knMHUYECKOW MPAaKTUKU CIEAYeT: ecId MEIUIMHCKUHM IoKasa-
TEJIb COCTOSIHMSA 3A0POBbsI NAllMEHTa HAXOAMUTCS B Tpelenax MHTepBaja
HOPMBI, TO Yy KJIMHHUIMCTA HET OCHOBAaHWH OTKa3aTbCs OT JUarHo3a
«IPAKTUYECKH 37I0pOB» (IO TAHHOMY TOKAa3aTellto) s 00cIeyeMoro
nanueHTa. OIHaKo ke ¢ y4€TOM BBIIIECKA3aHHOTO 3TO YCJIOBHE HE SIB-
JsieTCsl JOCTaTOYHBIM JIsl TTOJI0OHOTO JuarHo3a. [Ipu Hanmmumu craru-
CTHYECKH 3HAYMMOTO HECOBIAJCHUSI CPaBHUBACMBIX JBYX CTaTHCTHYE-
CKMX MHOKECTB YaCTOTHBIX PAacHpeAeICHUI JaHHOTO MOKAa3aTens Takoe
3aKJII0YEHUE CTAHOBUTCS YK€ HEOOOCHOBAHHBIM M MALUCHTA CIICAYET
OTHECTHU K TPYIIIE PHUCKa, HAXOJSIIEHCS B IOHO30JOTMYECKOM COCTOS-
Hud. [lpu sTOM mpenmonaraercsi, YT0 CpaBHEHHUE HPOBOAUTCS JUIS
«CMEUIaHHBIX» PealIbHbIX CIIyYailHBIX BBIOOPOK IMAIMEHTOB, B KOTOPBIX
HAXOJISATCS «IIPAKTHYCCKH 37I0POBBIEY» U «OOIBHBICY

Crenyer OTMETUTh, YTO XapaKTEPUCTUKU TPYIIBI JOHO30JIOTHYE-
CKOT'0 COCTOSIHHSI MOTYT PEaJIbHO BBIXOJIUTH 3a MpeJlesibl THTHEHHYECKO-
ro HOPMaTHBa, TaK KaK BO3MOXKHO OJJHOBPEMEHHOE CYIIIECTBOBAHHE I1a-
[UCHTOB C XPOHHYECKHMH MATOJIOTUEH U IOHO30JIOTHEH, 1 HEU3BECTHO,
KOTJIa CO BPEMEHEM XPOHHMYECKasi JOHO30JIOTHS IEPEXOAUT B XpPOHUYE-
CKyI0 maToyioruto. [yl OJHO3HAYHOCTH OyleM CUUTaTh HO30JIOTHYE-
CKUM (ITATOJIOTUYECKUM) TIPU3HAKOM TI0Ka3aTellb 370POBbSI, BBIXOSIIIIA
3a TIpeesbl KHOPMBI.

MoxeT Takke NPeNCTaBIATh NPAKTHUECKUH WHTEpEC NPOBEICHUE
MoI0OHOTO CPAaBHUTENBHOTO aHAIM3a KaK «CMEIIaHHOW» CIy4aiHOM
BBIOOPKH MAaIICHTOB, TaK U BBIOOPKH «IIPAKTUYECKH 37I0POBBIX) IMaIlU-
eHTOB (00JIe3HU He OOHAPYXKEeHBI) C KOHTPOJIHHON TPYIIION CpaBHEHHS
«HOPMATHBHO 3J0POBBIX». JTa IpyIa «HOPMATUBHO 370POBBIX)» COOT-
BETCTBYET «HOPMATHBHOMY» YaCTOTHOMY paclpeleleHUI0 MOKa3aTes
pacnpenenenuto ['aycca co cpeqHuM 3HaUeHUEM LH, paclONI0KEHHBIM B
cepenvHe MHTEpBaNa HOPMbI LH = (Lmin tLmax)/2, @ CpeiHee KBaIpaTH-
YecKoe OTKJIOHEHHE G H TaKOBO, YTO WHTEPBAJl PaBHBINH +2 G # COOTBET-
CTBYET pa3Mepy HOPMATHUBHOI'O T'MTHEHHYECKOTrO0 HHTEpBaia: 2GH =
= (LH — L) = (Linax — LH). «HopMaTuBHOE» pacripeneieHne mokasare-
751 ABTSIETCS. HOPMAJIBHBIM paclpelieIeHHeM, CUMMETPUYHBIM OTHOCH-
TEJILHO CepellMHbl HOPMATUBHOT'O MHTEpBaia, B KOTOPOM HaxoasaTcs 95
% HaOII0IaeMbIX «HOPMATHBHO 370pOBBIX». [10100HbBIE CpaBHEHHS MO-
T'YT OBITH MOJE3HBIMH JUISl BBISIBICHHSI XPOHUYECKUX JOHO30JIOTHUECKUX
Y TTATOJIOTMYECKUX COCTOSTHUH.
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Oyenka puckog 300po6uvs

W3n0xeHHBIN 371€Ch CTATUCTUYECKUI NOX0 K dKCIIEPUMEHTAIBHON
OIIEHKE PHCKOB 3/IOPOBBIO0 HACEJIEHHUA OCHOBAaH Ha pPEAlbHBIX MEIHKO-
JKOJIOTMYECKUX HccieoBaHusaX. OHM MPOBOAATCS CIIELUATNCTaMU TIPU
yIIIyOJICHHBIX KIMHUKO-Ta00paTOPHBIX 00CIEOBAHUIX COCTOSHUS 310-
pOBbs HaceneHus (NpeACTaBUTENBHOW BBIOOPKH), MPOXKUBAIOIIETO B
paiioHe BO3MO)KHOTO BIHSIHHS 3KOJIOTHYECKH MOTEHIMAIbHO OMAcHOTO
o0bekTa. sl OLIEHKH MPHOPUTETHBIX TOKCUKAHTOB U3MEPSIOTCS TaKXKe
napameTpbl KadecTBa OKpYXarowe cpensl (BoAbl, BO3yXa, IIOYBEI), a
TaK)Ke TMPOAYKTOB MUTAHUSL.

COop naHHBIX BBINOJHsETCS B 00BEME, oOecreunBaroeM npeacra-
BUTEJILHOCTb, MOJHOTY W HAAEKHOCTh UCXONHOU mH(popManuu. Meto-
JIOJIOTHUS TIPEATIONaraeT MpoBEPKYy CTAaTUCTUYECKUX THIIOTE3 O COBMAje-
HUHM CTaTHCTHYECKUX MHOXECTB YAaCTOTHBIX PACIpe/IeIeHnii MeAULIMH-
CKHX ITOKa3aTesIell COCTOSHUS 30pOBBS JIByX TPYII HACEIECHHS, OHA
U3 KOTOPBIX OTHOCHUTCS K HACEJEHHUIO, MOABEPraéMoOMYy HETaTHBHOMY
BO3/IEMCTBHUIO TOKCUKAHTOB, a JIpyras — K HaceJIeHHIO, IPOKUBAIOIIEMY
B KOHTPOJIEHOM paiioHe.

Pucku 11 310pOBbsI OLICHUBAIOTCS] HA MATOJIOTHYECKOM U (WJIH) J0-
HO30JIOTHYECKOM YPOBHSIX COCTOSHHUS 3A0POBbA IO JIOTIOJHUTENHHO Ha-
O101aeMOl OTHOCHTENBHO KOHTPOJIBHOIO paiiOHA BEPOSTHOCTH MATo-
JIOTMYECKUX U (MJIM) JOHO30JIOTMYECKUX COCTOSHUW B MEPBOM TpyIIe
nanueHToB. [Ipu 3ToM BbIMMTaeTCs «(HOHOBBIH YpOBEHBY; (POHOBBIH
YpOBEHb COCTOSIHUS 3/I0OPOBBSI OLIEHMBAETCS IO Hadaja 3KCIUTyaTalluu
o0bekTa. [ ucrnonp30BaHusl KPUTEPUEB COBMAICHHS CTATUCTUYECKUX
MHOJKECTB, Pa3BHUTBHIX IS HOPMAaJIbHO PACHpPEIEIICHHBIX CIy4ailHBIX
BEJIMYWH, pEaJIbHO BO3MO)KHbIE YaCTOTHBIE pacIpeIe/IeHUs IoKa3aTeneil
COCTOSIHUSI 370POBbS, OTJIMYHBIE OT HOPMAJIBHOIO (acHMMETPHYHBIE,
OJIHO- U TOJMMOJAJIbHBIE), CBOJIITCS K HOPMAJIbHOMY CIIEHHATIbHBIMU
npreMaMy — MPEACTaBICHUSIMH B BUJIE JIOTapU(DMUIECKH HOPMAIbHBIX
pacripenencHuii ¥ B Bujie psaa u3 ¢pynkuuii [aycca.

Belnie BBeAEH CTaTUCTHUUECKUI KPUTEPUI JOHO30JIOTMUECKOTO U Ta-
TOJIOTHYECKOTO COCTOSIHUM 3/JOPOBBSI — CTATUCTHUECKH 3HAYUMOE CMe-
HIEHUE YaCTOTHOTO paclpeelicHuss OMOXMMHUYECKUX (JOHO30JI0THYE-
CKMX) TIOKa3aTelell B MEpBOH TIpymile MalUeHTOB OTHOCHTEIBHO KOH-
TPOJBHON B MpefesaX WIN BHE TPAHML HOPMBI COOTBETCTBEHHO. PHCK
«TOHO30JIOTUYECKOT0» 370POBbs OIIEHWBAETCS 1O BEJIIMYHMHE IUIOIIATU
YaCTOTHOTO PaclpeneieHNs OKa3aTeNs MePBON TPYMIIbI, OTINYHON OT
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oOmactu oOuiel s o0enx craTHCTHUECKUX Ipymnn. Puck maronoruue-
CKOT'O COCTOSIHHSI 3[JOPOBBSI OLICHHUBAETCS MO BEIWYHMHE TJIOMIAIH, BbI-
XOJIs1IeH 3a Tpeiebl HOPMBI M OTJIMYHOM OT oOnacTh, o0mien s obe-
UX CTATUCTUYECKUX TPYIIII.

[lonoGHBIN TOAXOJ cCHpaBeIUB IJisl JIOOBIX BHIOB BO3ACHCTBHS
(hakTOpPOB OKpYXaromIeH cpeipl, THOOBIX MECTHOCTEH NPOXKHBAHUS H
BO3pacToB HaceneHus. OH MO3BOJISIET OIICHUBATh PHCK 3JJ0POBBIO B pe-
KUME PEaNbHOr0 BpeMEHH, Kak «(OHOBBINY», H B Mpolecce IKCILTyaTa-
M 00BEKTa, IO PE3yJIbTaTaM MEIUKO-3KOJIOIMYECKOTO MOHUTOPHHIA.
WnenTudukanus NpUOPUTETHBIX TOKCHKAHTOB U ICTOYHUKOB HX JIEHCT-
BUSI OCHOBaHa Ha PE3yJIbTaTax MPULENIBHBIX 3KOJOTMYeCKHX 00cieno-
BaHHUH OKPY’KaIOIIEH Cpesbl U aHAJIM3€ UX COACPKaHuUs U (MIIN) IPOAYK-
TOB MX OMOJIOrMYECKOM TpaHCc(hOpMaIuu B OHuonpoodax.

AmnpoOarnyst 3Toi METOJI0JIOTHHU MTPOBE/IcHa Ha MPUMEPE XUMHUYECKO-
ro npennpusitusa. V3zyyanuck «()OHOBBIE» PUCKH 3J0POBBIO JIETCKOTO
HACeJICHUsI M0 pe3yjbTaTaM MEJUKO-3KOJIOTHYeCKOr0 MOHHTOPHHTA,
IPOBOJMMOTO B TEUEHHE TISITH JIET JIO MyCKa OOBEKTa B AKCILTyaTaIlHIO.
Pucku 310poBbIO IO OTHOIIEHHIO K KOHTPOJIBHOMY PaiiOHy Ha MaToJjo-
FMYECKOM YpOBHE HE HAOJIOAAINCh. YCTAHOBJIECHBI «(OHOBBIE» PHUCKH
3[I0POBBI0 Ha JIOHO30JIOTUYECKOM YPOBHE JUIS JIeTel, MPOKUBAIOIINX
BOJIM3HU CTposierocs 00beKTa. ITO MPEANONI0KUTENBHO CBI3aHO € Ipe-
MMYIIECTBEHHBIM XPOHUYECKUM BO3JEHCTBUEM NMPHOPUTETHBIX VIS 3TO-
TO MOCeIKa TOKCHKaHTOB — XJIOpUA0B u nonudochatos. Bemmuuna mo-
HO30JIOTHYECKOTO PHCKAa [0 HWMMYHOJOTHYECKHM XapaKTepPHCTHKaM
oneHuBaercss Ha ypoHe ~0,60-0,75. Pe3ynbraThl sKCIepUMEHTAIBHON
OLIEHKU PHUCKa 3J0POBBI0 MOTYT OBITH BeCbMa IOJIE3HBIMHU IS TIPOBEP-
KU aJIeKBaTHOCTH PACUYETHBIX MOZETICH.

KoHmponkHbie eonpock! u 3adaHust

1. JaiiTe onpenenenne qoKka3aTeaIbHON MEIULIMHEIL.

2. KakoBa ponb CTaTUCTHYECKUX METOAOB aHAIHM3a B COBPEMEHHOU
MeaunuHe?

3. Onpenenute MOHSITHE «IKOJIOTHD».

4. KakoBbl BcTpedaromiyecs Ha TPAKTUKE BHIBI CTaTUCTHYECKUX
pacrpeeneHuii mokaszareseit 30pOBhs?

5. HazoBute kputepuu COBMaICHUS CTATUCTUICCKUX MHOMXKECTB.
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6. B 4éM OCHOBBI CTATUCTHYECKOrO MOAX0Ia IS OLEHKHA JOHO30JI0-
THYECKHX M MATOJOTHYECKUX COCTOSHUH 310POBbsS?

7. OnpenenuTe CYIIHOCTh METOIAMKH CPAaBHEHUS CTATUCTHUYCCKUX
MHOJKECTB TPU IOJUMOJAIBHBIX PACIPEICICHUAX IJIOTHOCTH BEPOST-
HOCTH TMoKa3artenei 3710pOBbS.

8. KakoBa CymHOCTh METOJMKHU OIEHKH PHCKA IOHO30JOTUYECKUX U
MATOJOTHYECKUX COCTOSHHI 37J0POBbsI MO CTATUCTUYECKUM MEIUKO-
DKOJIOTHYECKHUM JAHHBIM?
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OCHOBHbIE TEPMWHbI X MOHATNA

AOnoruyeckne (paKTOpPbl — CBOMCTBA HEKUBOM NMPHUPOABI, OKa3bIBAIO-
I¥e MPsIMOE WIIM KOCBEHHOE BIIMSHUE HA KUBBIC OPTaHU3MBI.

ABapus AiiepHasi — CUTyallysl, CBS3aHHAs C BBIXOJIOM B OKPYKAIOIIYIO
Cpelly pPaauOaKTUBHBIX MAaTepHaOB W HMOHU3UPYIOUINX H3IIy4eHUH,
OPUBOIIIMX K 3HAYUTEILHOMY OOJYYEHHUIO MepCcOoHaja, HACEJICHUS U
OKpY>KaloIeH Cpelibl.

Ananranusi — poliecc NPUCTIOCOOTICHUsT OpraHu3Ma WK JIpyroil 6mo-
JIOTHYECKOH CHCTEMBI K U3MEHSIOLUIMMCSL YCIOBHSAM Cpelsl oOMTaHus,
BbIPa0OTaBLIMICS B MPOLIECCE SBOIIOLHH.

AJlapMuU3M — HayKa, KOTopasi aklCHTUPYeT BHHUMaHUE Ha KaTtacTpodu-
YECKHUX MOCIEACTBUSAX BO3JICHCTBHS YeIOBEKA Ha IPUPOLY.

AJiieprenbl — (pakToOpsl, CHOCOOHBIE BBI3BIBATH AJUIEPrHIO. AJUIEpreHa-
MH MOTYT OBITh MHUKPOOPTaHM3MBI, JIOMAIIHAS MBI, MIEPCTh KUBOT-
HBIX, MPOJYKTHI TUTAHUS, XUMHUUECKHE BEIIEeCTBa U T.1.

AJLJIeprusi — COCTOSIHUE N3MEHEHHON PEaKTHBHOCTH OpPTaHU3Ma B BHUIE
MOBBIIIEHHUS] €r0 YYBCTBUTEIBHOCTH K MOBTOPHBIM BO3JEHCTBUSAM Ka-
KHX-THOO BeIlecTB (aJUIEpreHOB) WM K KOMIIOHEHTaM COOCTBEHHBIX
TKaHEH.

Annoomo3 (a/u100HoTHYECKHE COCTOSIHUA) — CTOMKHE U3MEHEHUS pe-
AKTUBHOCTH OpraHM3Ma Ha BO3/AeHCTBHE (UINUECKUX, XUMHUYECCKHX,
Onostorndeckux (akTOpoB OKpYKarolled cpeipl (B YaCTHOCTH, ayliep-
MM, IMMYHOCYIIPECCHN).

AHTponorenHbie GpakTopbl — Bce GOPMBI ICATETFHOCTH YeIOBEYECKO-
ro o0ImecTBa, KOTOpbIE MPUBOAAT K W3MEHEHHUIO IMPHUPOIHON cpeibl
oOutaHusi Apyrux OMOJOrMYECKUX BHIOB M HEIMOCPEICTBEHHO CKAa3bl-
BalOTCA Ha UX JKU3HU.

AHTpONO3K0JIOTHYECKAS cHCTeMa (aHTPOMOIKOCHUCTEMBI) — IMIPO-
CTpAaHCTBEHHbIE MOAPA3/CNeHUs cpelbl OOUTaHMs YEJOBEKa, XapakrTe-
PHU3YIOLIMECS CXOJCTBOM MNPHPOIHBIX, COLUAIBHO-3KOHOMHUYECKHX,
MPOU3BOJICTBEHHBIX, 3KOJOTO-THTHCHUYECKUX W KYJIbTYPHO-OBITOBBIX
YCIIOBUH JKU3HENEATENFHOCTH. OTH YCJIOBUS (OPMHUPYIOT MHPOBOC-
NpusTHE, YPOBEHb 3[0POBBS, neMorpaduyeckoe moseneHue, o0pas
JKU3HU U JIP.

AccHMUWISIUSA — TIPEBpaleHNe BEIIECTB, MOCTYMAIOMINX U3 BHEIIHEH
cpelpl, B COOCTBEHHOE TEJIO OpraHu3Ma.
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AyToMHKpO(I0pa — HOpMallbHAss MHKpPOQIIOpa, KOTOpas HaXOIUTCS
BHYTPH WITU HA TOBEPXHOCTH OPTaHOB.

be3onacHOCTbL — COCTOSIHHE 3alUIIEHHOCTH dYeloBeKa, OO0IecTBa U
OKPY’KaroIEl Cpelibl OT YPE3BbIYAHHOMN ONTACHOCTH.

Buoakkymyasimus — Tmporiecc, MOCPeACTBOM KOTOPOTO JKHBBIE Opra-
HU3MbI HAKAIJIMBAIOT TOKCUKAHTHI, N3BJIEKas X U3 aOMOTUIECKOH (ha3bl
(BOJIBI, TOYBBI, BO3yXa) ¥ MUIIH (Tpoduyeckas nepeaaya).

BuorenHoe BenecTBo — re0JIOTHYECKUE TIOPOIBI, CO3IaHHBIC B PE3YIIb-
TaTe >KU3HENEATEIIbHOCTH XUBBIX OPraHW3MOB (KaMEHHBIH yrollb, W3-
BECTHSK H JIp.).

Buoreoxumuyeckasi NPOBUHIMA — TEPPUTOPHS, XapaKTEPH3YIOMIASCS
TIOBBIIIICHHBIM W TTOHIKEHHBIM COJIEP)KaHUEM OJTHOTO WITH HECKOIb-
KX XHMHYECKHX DJIEMEHTOB B MOUYBE (MJIM BOJIE), a TAKXKE B OpraHU3-
Max JKMBOTHBIX U PACTCHHH, OOMTAIOMNUX Ha 3TOM TeppuTopuu. B mpe-
Jieax OMOTeOXUMUYECKOW MMPOBHHIIMH Y YeJIOBEKa MOTYT HaOII0IaThCs
orpeieI€HHBIE dHAEMUYECKHE 00JIE3HH, HEITOCPEICTBEHHO CBA3aHHBIE C
HEJIOCTATOYHOCTHIO MIJIH M30BITOYHOCTBIO 3TUX JJIEMEHTOB, & TAK)KE WH-
(hekmoHHBIE 3a0oneBaHus OOJIE3HH, OOYCIIOBICHHBIE OCOOCHHOCTSIMHU
(hopMupoBaHUs OHOTEOIICHO30B.

Buoreoneno3 (3kocucTeMa) — CTPYKTYPHO-(PYHKIIMOHAJIbHAS SAMHUIIA,
cocTosilas W3 B3aWMOJECHCTBYIOIUX OMOTHYECKHX H a0MOTHYECKHUX
KOMITOHEHTOB, 00heTMHEHHBIX OOMEHOM BEIIECTB U SHEPTUU B EAMHBII
HNPUPOHBIN KOMILIEKC.

BuogoctynmHocTh — CIOCOOHOCTH BEIIECTB B3aMMO/IEHCTBOBATH HEME-
XaHWYECKUM IYTEM C KUBBIMUA OPTaHU3MAaMH.

BuoxocHoe BemecTBO — BEILECTBO, CO3JAIOIICECS OJHOBPEMEHHO H
JKUBBIMH OPTaHM3MaMH U KOCHBIMH MPOLIECCAMH, HAIIPUMED — ITOYBHI;
Buosoruveckuii BUI — COBOKYITHOCTH IOMYJISIIIUA, OCOOM KOTOPBIX
CIOCOOHBI K CKpEIIMBaHHUIO ¢ 00pa30BaHHEM IUIOJOBUTOIO MOTOMCTBA
M HACEeNSIONIME MPOCTPAHCTBO C OTHOCHUTEIHHO OJHOPOIHBIMU YCJO-
BHUSIMH OOUTaHUSL.

BuoJsiornyeckoe 3arpsisHeHne — IPOHNKHOBEHNE (€CTECTBEHHOE WIIH B
pe3yabpTaTe IesTeIbHOCTH YeJIOBeKa) B AKCIUTyaTHpPyeMble 3KOCHUCTEMBbI
U TEXHOJOTHUYECKHE YCTPOWCTBA OPTaHMU3MOB, UYXKIBIX JaHHBIM COO0-
IIECTBaM W YCTPOMCTBaM M OOBIYHO TaM MPHUCYTCTBYIOIIMM B HE3HAUU-
TENBHBIX KOJIMYECTBAX.

Buomaraudukanusi — yBeJIMYCHHE KOHIIEHTPAIMM TOKCHKAHTA B TKa-
HSX KQKIOTO TOCIIEAYIONIET0 OpraHu3Ma MUIIEBOH eIy,
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Buocy0cTpaTt — Gnonornveckuii MaTepua, 3a0MpaeMblil 7151 aHAIK3A.
Buocdepa (om epeu. «buocy — ancushb u «chpepay — wapy) — «o0IacTh
JKU3HW», TMPOCTPAHCTBO HA TOBEPXHOCTH 3€MHOrO Iapa, B KOTOPOM
OOUTAIOT )KUBBIE CYIIECTBA.

buota — COBOKYNTHOCTh Pa3lIMYHBIX KUBBIX OPTaHU3MOB, HACETSIOMINX
OTIpeACNEHHYI0 TEPPUTOPUIO M BXOISIIMX B COCTaB  OMpPEIEIEHHOTO
OHOreoIeH034a.

Bbuotnueckune paxkTopsl — Bce (HOPMBI BO3ICHCTBUS KUBBIX OpPTaHU3-
MOB (MHKpPOOPTaHU3MOB, PACTEHHH, JKUBOTHBIX M UX COOOIIECTB) JIPyT
Ha Jpyra.

Buoton — OTHOCHTENFHO OIHOPOJHOE MO a0MOTHYECKUM (haKTopam
CpeJIbl MPOCTPAHCTBO, 3aHATOE OHOIICHO30M.

Buoueno3 — COBOKYITHOCTh OPTaHU3MOB Pa3HBIX BUJIOB, OOUTAIOIIUX HA
OJTHOW TEpPUTOPHH, B3aUMHO CBS3aHHBIX B I[ENH MUTAHUS U OKa3bl-
BaIOIIUX APYT Ha Ipyra onpeaenéHHOe BIHUIHUE.

Bonae3nb — o0liee WM 4acTUYHOE OTPaHUUCHHE YKU3HEACATENLHOCTH
opranmu3Ma, 00yCIIOBICHHOE CPHIBOM KOMIIEHCATOPHO-IIPUCIIOCOOUTEIh-
HBIX pEeaKuil OpraHu3Ma MOJl BO3ICHCTBHEM BHEIIHHX W BHYTPEHHUX
(hakTOpOB M XapaKTepU3yIOIIeecss CTECHEHUEM CBOOOIbI IEATCILHOCTH.
BaneHTHOCTH 3KOJI0rHMYecKasi — XapaKTEPUCTHKA CIOCOOHOCTH OHO-
JIOTHYECKOTO BUJA CYLIECTBOBATH B PA3JIMYHBIX YCIOBUSX Cpelbl 0Ou-
TaHUs.

Bpeanoe BemecTBO — BEUIECTBO, KOTOPOE MPHU KOHTAKTE C OPTaHU3MOM
YyelioBeKa B Cllydae HapylmIeHWd TpeOOBaHWN TEXHUKH O€30MacHOCTH
MOJKET BBI3BIBAThH 3200JI€BAHNUS WA OTKIIOHEHUS B COCTOSIHAU 3/I0OPOBbS,
oOHapyXHBaeMble COBPEMEHHBIMH METOJaMH HCCIIEI0BaHMs KaK B MPO-
[ecce KOHTAKTa ¢ HAM, TaK M B OTHAIIEHHBIE CPOKH KHU3HU HACTOALIETO
Y TIOCJEIYIOIINX TOKOJICHUM.

Bpems pucka — BpeMeHHasi BEPOSTHOCTh BOSHUKHOBEHHUSI HETaTUBHBIX
U3MCHCHHM MOKa3aTeNnei 310pOBhsl HaceleHUs (MIH OTACIBHBIX COIU-
ANBHBIX TPYII) B CBSA3U C HEOIAroMpUSATHHIMU M3MEHEHHUSIMHU KadecTBa
CpeJIbl €T0 OOUTAHUS.

BpoxnéHHble MOPOKH pa3BUTHA — CTOWKHE MOP(OIOTHUECKUE U3Me-
HEHHs OpraHOB peO&HKa, BHIXOJAIINE 32 MPEAEbl BapHAIUU UX CTPOe-
HUsI, BO3HUKAIOIME BHYTPUYTPOOHO MM B IMOCTHATAIBHOM (IIOCIE PO-
JKIICHUS) TICPUOJIC.
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BbhIKHBaeMOCTh — YHCIIO OCOOEH, COXPaHUBIIMXCS B TOIYISALUU 3a
onpeAenEHHbINA TPOMEKYTOK BPEMEHHU.

I'eHOTOKCHYHOCTH (T€HOTOKCHYECKOE JeiicTBHE) — CBOWCTBO XHMHU-
YecKHX, (pU3nYeckux M OMOIOrHYecKUX (PAKTOPOB OKA3bIBATh MOBPEK-
JIaroliee AeicTBUE Ha TeHETUYECKUE CTPYKTYPhl OpraHu3Ma.
leorpajgmyeckue uHPOPMANMOHHBIE CUCTEMBI —  aNapaTHO-
MPOTPAMMHBIA  YEITOBEKOMAIIMHHBIA ~ KOMIUIEKC, OOeCIeUNBAIONINN
cOop, 00paboTKy, OTOOpaKEHHE U PaCTIPOCTPAHEHHE MTPOCTPAHCTBEHHO-
KOOPAWHAIIMOHHBIX TAHHBIX, HHTETPAIIUI0 CBEJICHUI U 3HAHHI O TePpH-
TOpHUH I WX SPPEKTUBHOTO MCIIOJIH30BAHUS MPH PEIICHAN HAYYHBIX U
MIPUKJIATHBIX Teorpad)MIecKuX 3a/1ad, CBSA3aHHBIX C WHBEHTapU3alueH,
aHAJIM30M, MOJETUPOBAHUEM, MPOTHO3UPOBAHUEM U YIPaBICHHEM OK-
pYKarolel Cpesoil 1 TeppUTOPUANBEHON OpraHu3anuei ooecTsa.
I'uruennyeckuii HOpMAaTUB — MUHUMANbHAS ¥ (WIK) TIpe/IebHAS Be-
JUYMHA KOJMYECTBEHHOTO TI0KA3aTelsl, XapaKTePHU3YIOLIeT0 OTACITbHBIN
(hu3MUeCKUH, XUMUUSCKUH, OMOJOTHYECKUN (haKTOP OKPYIKAIOIICH Cpe-
IIBI WJIM KaKOe-JIH00 UX COYETAHHUE.

I'urnenuyeckoe HOPMHPOBAHUE — YCTAHOBJICHNE OE30MACHBIX Ipe/ie-
JIOB UHTEHCHUBHOCTH BO3JICHCTBHS (DaKTOPOB OKpYXarolled cpenbl Ha
OpTraHM3M YelIOBeKa.

I'mruennyeckoe perjiaMeHTHPOBAHHE — BBHIMOJHEHUE CTaHIaPTHOTO
Habopa 00A3aTENBHBIX TPEOOBAHUN C IEIbI0 0OecrieueHus: 0€30TacHOTO
JUIL 370pOBBSI 4eJIOBEKa IPOW3BOJICTBA WM TPUMEHEHHs] TOBapHOM
NPOJYKIIHH.

I'urueno-3muaeMuonoruyeckasi (MJIM MOMYJISIMMOHHASI TUTHEHHYe-
CKasl)) [IMATrHOCTHMKA MAaccOBBbIX 3a00JieBaHUl HeWH(eKINOHHOI
NPUPOIBI — COBOKYITHOCTh MPUEMOB U METOJIOB, C MOMOIIBI0 KOTOPHIX
YCTaHABIUBACTCS TPUYMHA BO3HUKHOBEHUS «HAMPSDKEHHOCTH) HITH
«HEOJIaroIOIydrss» MEIUKO-IKOJIOTHUECKON CHUTyallnd Ha COOTBETCT-
BYIOILLEH TEPPUTOPUH.

I'nobanbHoe (oHOBOE 3arps3HeHHe — 3arpsi3HEHHE, MMeIoIlee IJIo-
OalbHOE pacTIpoCTpaHEeHHe, OOHAPYKWBAaeMOE B Pa3IUYHBIX TOUYKAX
IUIAHETHI BJJAJTK OT HCTOYHUKOB BO3HUKHOBEHHSI.

I'omeocTas — TuHAMHYECKOE OTHOCUTEIHHOE MOCTOSHCTBO BHYTPEHHEH
Cpemsl OpraHu3Ma W YCTOMYMBOCTh (DU3HUOIOTUYECKHX (DYHKITUI
OpraHmu3Ma.
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I'pynna pucka — conuansHas TpyIa HaCEJICHUs, HA KOTOPYIO OKa3aHO
(mmm MokeT OBITH OKa3aHO) HaMOOJIbIIee BO3JACUCTBUE HEOIArONMpUAT-
HBIX (DAKTOPOB Cpebl OOUTAHUSI.

Je3akTuBanus — yaajeHue WK CHIKEHHE PaJHOaKTUBHOTO 3arps3He-
HUSI ¢ KaKOW-JTMOO MOBEPXHOCTH MJIH U3 KaKOH-TNOO Cpebl.

Jo3oBb1ii puck (DR) — KpaTHOCTH MPEBBIIEHUST HOPMAaTHUBHOW 030-
BOIl Harpy3ku, XapakTepU3yIOIINKA BEPOSATHOCTh HAKOIJICHHUS BEILECTBA
B OpPraHU3Me U Pa3BUTHA TOKCHYECKOT0 3 deKTa.

JloHO30/10THYECKOE COCTOSIHIE — COCTOSIHME (DYHKIMOHAJIBHOTO ajar-
TAIMOHHOTO HANPSKEHHUS OpPraHM3Ma, XapaKTepHU3ylollee Mepexon OT
HOPMBI K NIATOJIOTHH.

3arpsizHeHHMe OKpY:Kawlueil cpelbl — MPUBHECEHUE B OKPYXAIOLIYIO
Cpelly WM BO3HHUKHOBEHHE B HEH HOBBIX (OOBIYHO HE XapaKTePHBIX IS
He€) BpEAHBIX XUMHUYECKHX, (QU3NUECKUX, OnojIorndeckux u uadopma-
LMOHHBIX areHTOB WJIM NPEBBILICHWE B pacCMaTpUBacMOE BpeMs ecTe-
CTBEHHOTO CPEJHEMHOTOJIETHETO YPOBHSA KOHIIEHTPALMU TMEpPEeUUCIICH-
HBIX areHTOB B CpeJie, IPUBOsIIEe K HEraTUBHBIM MOCIIEICTBUSM.
3arpsisHuTe M (TMOJIIOTAHTHI, IKONOJLUIIOTAHTBI) — BEIECTBA, PUB-
HECEHHBIC B OKPY)KAIOLIYIO CPEAy, CIOCOOHBIE HETaTHBHO BO3/CHCTBO-
BaTh Ha JKUBBIE OPTaHU3MBI 3a CUET MPSAMOTO MIIM KOCBEHHOTO BIUSHUS
Ha COCTOSIHUE TOIYJISILUHA U OMOLICHO30B.

3aKkoH (PU3NKO-XMMHYECKOI0 ¢IMHCTBA ’KHBOI'0 BelIecTBA — BCE JKU-
BO€ BEIIECTBO 3eMiIM (PU3MKO-XUMHUYECKH enuHO. V3 3akoHa cienyer,
YTO BpPEIHOE /I OJHUX BUIOB CYIIECTB BPEIHO U IS IPYTHX.
310poBbe — COCTOSIHUE MOTHOTO (PU3NUECKOr0, TYIIEBHOTO M COLHAIIb-
HOTO 0JIaromnoryyus, a He TOJIBKO OTCYTCTBHE 0O0JIC3HU WK (HU3NIECKUX
nedextoB. CTaTHCTHUECKH XapaKTepH3YyeTcs KOMIUIEKCOM COIUABbHO-
KOHOMHYECKHUX U JeMorpauuecKux IMoKa3aTelel, ypoBHEM ¢u3uye-
CKOT0 Pa3BHUTHUS, 3a00JI€BAEMOCTHI0 M MHBAIMAHOCTBHIO OIPEeNIEHHOM
TpyMIIbI HACEIEeHHUS.

NupuBuayanbHblii puck (MOTEHUHUAIbHBINA) — BEpOATHOCTh BO3HHK-
HOBEHUsI y OTIENBHOTO YesloBeKa HeONMaronpusTHBIX MMOCIEACTBUHA BO3-
JecTBUS (akTopa pHCcKa 3a ONpeAeiEHHBIH MEpUOJ] BPEMEHH WM B
TEYEHUE BCEH JKU3HU.

HNuaukaTopHble, NMPeANoJ0KHTeIbHO IKOJIOTHYECKU 00YCJIOBJIEH-
Hble 00J1e3HM — 3a00JEBaHUSl COMAaTHYECKOrO0 M JPYroro Xapakrepa
CpeIu HaceJleHUs1 KOHKPETHOW TepPUTOPUH, YACTOTa KOTOPHIX 3a Ompe-
JeNEHHbIM MEePHO BPEMEHU JOCTOBEPHO BBILIE NMPEAIISCTBYIOLIETO 3a
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5-10 ner HaGmoaeHWi (MO0 BHINIE PETHOHAILHOTO, (eaepalbHOrO
YPOBHSI), a MPUYUHA POCTA MX MPEANOIOKUTEIBHO MOXET OBITh OTHE-
CCeHa K JICHCTBUIO M3BECTHBIX MECTHBIX (PErMOHAJbHBIX) BPEOHBIX (ak-
TOPOB CpeIbl OOUTAHUSI.

HWutakTHbId (0m iam. intactus — HemMpoHymbill) — HETOBPEKIEHHBIH,
HE BOBJICYEHHBIN B KaKOK-THO0 mpo1iecc.

NHTepMUTTHPYIOIIMI — TEpEeMEXaroIUNCs, XapaKTepU3YIOUICS
NEPUOMUECKIMHU TTOABEMAMH U CHIAIAMH.

Kanueporen — ¢axrop, Bo3eHCTBHE KOTOPOTO JIOCTOBEPHO YBEIHYH-
BA€T YacTOTY BO3HUKHOBEHHs OIMyXOJIEH B MOMYJISALMHU YeJIOBEKa HIIH
JKUBOTHBIX U COKpAIIAET MEPUO/] Pa3BUTHS STHX OIyXOJIeH.
Karactpoguyeckasi MeInMKo-IK0J0rnYecKas CUTyanusi (30Ha 3KO-
JIOTHYeCKOro 0efACTBM) — CUTyalusl, XapaKkTepu3yrouasics OONbIIUMH
(B CpaBHEHHHU C «KPUTHYECKON» CUTyauueil) KOJIMYeCTBEHHBIMH ITOKa-
3aTeNsSIMU 3arpsI3HEHUS] CPEeIbl OOMTAaHHUS U YCTAaHOBJICHHOW TMPUYMHHO-
CIICZICTBEHHOH CBSI3bI0 MEXKIy BpeIHBIMHU (pakTopamu cpensl OOMTaHUS
U 3KOJIOTUYECKU OOYCIIOBIICHHBIMH W3MEHEHHUSIMH COCTOSIHUS 310POBbS
HaCeJIeHUSI.

Kucnorubie g0xkam — J0X1Iu, oO0pa3yronirecss Ipyu BHIOpocax B aTMO-
cdepy AMOKCHIA Cepbl U OKCHIIOB a30Ta, KOTOPBIE, COSAUHSSICh B aTMO-
cdepe ¢ Biaroi, 00pa3yroT CEPHYIO U a30THYIO KUCIIOTHI.

Kocnoe BemrecTtBo — BemiecTBo, oOpasyromeecss 6e3 y4acThsi )KUBOTO
BEIIECTBA, HAIIPUMEDP TOPHBIE ITOPObI, BOSHUKAIOLINE ITPH U3BEPIKEHUH
BYJIKQHOB.

Ko3dpunuent 3a0o0sieBaeMOCTH — TMOKa3aTellb, XapaKTePU3YIOLIHI
4acTOTy BOSHUKHOBEHHS HOBBIX CIy4aeB 3a00JI€BaHuUs B TEUEHHE OIpe-
NeNEHHOro Mepruoa BpeMEHH.

Kputrnueckas (upe3BbluaiiHasi MeIMKO-IKOJIOTHYECKAsi CHTya-
Ms1) — CUTYalysl, XapaKTePHU3YIOIIAasCsl BEICOKOM CTENEHBIO 3arpsi3He-
HUSI Cpeibl 0OUTaHMs, OMIACHOCTHIO JJIsl HACENICHUS T€X WM MHBIX 00b-
€KTOB OKpysKaroliel cpenpl. [Ipyu 3ToOM oTMedaeTcs MOBBILIEHHBIN YpO-
BEHb 3200J1eBaEMOCTH TIO PsIy HO30JIOTHYECKUX (OpM M KiaccoB 0o-
Ne3Hel ¢ BO3MOXKHOM perucTpaiueil SKOJIOTHYECKH OOYCIIOBICHHOMN
MaTOJIOTUH B PA3JIUYHBIX BO3PACTHBIX IPYIIIaX HACEJICHUH.
Kcenoouoruk (om epeu. xenos — uyacou u bios — ocusnv, m.e. 4ysncowviil
JHCU3HU) — TY’)KEPOAHOE (HE YIaCTBYIOIIEE B MJIACTUYECKOM WJIM SHEpre-
TUYECKOM OOMEHE) BELIECTBO, MOMAaBIIee BO BHYTPEHHUE CPEIbl Opra-
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HHU3Ma U CIIOCOOHOE B OIPENeNEHHBIX 103aX CYIIECTBEHHO MOIU(HUIIN-
POBaTh TeUEHUE HOPMAJILHBIX (PH3HUOTOTHIECKUX MPOLIECCOB.
Kcenoouornueckuii npopuiib 6MoreoneHo3a — COBOKYITHOCTb YyxkKe-
POIHBIX BEILIECTB, COJEPKAIIMXCS B OKpYXkarolel cpeae (Boje, Mmouse,
BO3/yX€ W JKUBBIX OpraHuszMax) B (popme (arperaTHOM COCTOSTHHH), ITO-
3BOJISIOIEH MM BCTYNAaTh B XUMHUYECKHE M (PU3MKO-XMMHUYECKHUE B3au-
MOJIEHCTBYUSA C OMOJIOTHUYECKUMU 00BEKTAMH DKOCUCTEMBL
JInaupyromas natojorusi — O0Je3HN Pa3IHMYHBIX KIaCCOB MEXIyHa-
poaHoi kaccupuKkanuy 00Ne3HeH, MoKa3aTeIn KOTOPHIX Ha N3y4aeMOM
TEPPUTOPHH CTAOMIBHO (Ha MPOTSHKEHWH psiia JIeT) TOCTOBEPHO Mpe-
BBIIIAIOT ()OHOBBIE (MJIM TOKA3aTelId CPAaBHUBAEMBIX TEPPUTOPHIL), HO
NPUYHMHA UX pocTa (MM BBICOKOTO YPOBHSI) A0 ONPEAEICHHOTO BPEMEHH
HE yCTaHOBJeHa. B cocTaBe «IMOUpYIOIIEH» MaTOJOTHH MOTYT OKa-
3aThCs KaK YCTaHOBJICHHBIE MO3/HEE B PE3yJIbTaTe aHANNU3a MPUINHHO-
CJICZICTBEHHBIX CBS3€H «IKOJOTMYECKH OOYCIIOBJICHHBIC» 3a00JIeBaHUs,
TaK U 00JIe3HH, 00YCIIOBIICHHBIC APYTUMH (PaKTOpPaMH.
Jlumutupyomuii pakrop — GakTop, KOTOPHI MpPU ONpeenEHHOM
HaOope YCJIOBHH OKpY’KaloIled cpelbl OrpaHuuMBACT KaKoe-Iu0o Mpo-
SIBJICHUE JKU3HEIEATEIbHOCTH OPraHU3MOB.

MeTta6oau3M — criocOOHOCTh KHMBBIX BEIIECTB IMOMIIOMATh U OOMEHH-
BaTbCsl C BHEILLIHEH Cpeloi 3Heprueil u Marepuei.

Mukpo3siemeHTO3bl (00J1€3HH Pa3JIHYHBIX «OMOreOXMMHUYECKHX
NpoOBUHIMIT») — 3a005eBaHMs1, 00yCIOBICHHBIE U30BITKOM (MJIM HEJOC-
TATKOM) COJEpPaHMs OTIACNbHBIX XUMHUYECKHUX JJIEMEHTOB B O0OBEKTax
cpeapl OOMTaHUS U Pa3BUBAIOIIMMCS UX TUCOAIAHCOM B OpPraHHU3MeE ye-
JIOBEKa.

Muroren — mo00¢e BEIIeCTBO, KOTOPOE MOXKET CTUMYJIMPOBATh HAYAIO
KJIETOYHOT'O JIeIeHus (IIPOLECC MUTO3a).

MOHUTOPUHI OKPY KaloIIeil cpebl — CUCTEMa PEryJISipHBIX JJIUTEIb-
HBIX HaOJIOJCHWH B MPOCTPAHCTBE U BO BPEMEHH, Aarolias nHGopma-
IIUI0 O COCTOSIHUU OKPY’KaIOILIEH Cpeapl C IENbI0 OLIEHKH IMPOILIOTo,
HACTOSIILIETO ¥ MPOTHO30B B OyAyILIEM MapamMeTpoB OKpYXKaromeil cpe-
JIbI, UMEIOIIMX 3HAUCHHUE [T YeIOBeKa.

MopouaHocTh (00J1€3HEHHOCTB) — KOMITJIEKC HETaTHBHBIX IOKa3aTe-
Jeil 370pOBBS: 3a00J€BAEMOCTh, TPYIOIOTEPH, CMEPTHOCTh, MHBAJIMI-
HOCTb.

MyTarene3 (MyTareHHoe AelicTBHe) — IPOLIECC, BBI3BIBAIONINI MyTa-
11U, T.€. U3MEHEHUS] XUMUYECKOH CTpyKTypbl MoJiekyn JHK.
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HeiiporymopaiabHbIii — OTHOCSILMHCS K B3aUMOJEHCTBHIO HEPBHOHN
CHCTEMBI 1 TYMOPaNbHBIX (0m 1am. humor—oicudKocms, Kpogb, tum@pa)
(hakTOpOB.

Ho3zogorust (om epeu. bonesnv + npuuuna) — yaeHue o 00JIe3HIX.
Oxpyskaomas cpeia — KOMIUIEKC BceX OOBEKTOB, SIBICHUN W IpOLEeC-
COB, BHEIIHUX 10 OTHOIICHHUIO K JaHHOMY OpPraHU3MY, MOMYJISIUH WIH
COOOILECTBY OPraHU3MOB, HO B3aMMOJCHCTBYIOIIUX C HUMH 3a CYET
KPYrOBOPOTa BELIECTB B IPUPOJIE.

OnacHOCTh XMMHYECKHUX BellecTB — BEPOSITHOCTh BO3HHUKHOBEHHS
BPEHBIX IS 37I0POBbsI 3PPEKTOB B pe3yIbTaTe X BO3ACHCTBHS.
OpueHTHPOBOYHBI Oe3onacHbIi ypoBeHb BosaeiicTBusi (OBYB) —
JOIyCTUMOE COJIEpXKAaHUE 3arps3HAIOLIETO BEIIECTBA, YCTAHOBICHHOE
pacu&THBIM MYyTEM C TIOMOIIBIO AKCIPECC-IKCIIEPUMEHTAIBHBIX METOIOB
MIPOrHO3UPOBAHUS TOKCUYIHOCTH.

OpHeHTHPOBOYHBIH AomycTUMBIN YpoBeHb (O/lY) — BpeMEHHBIN TH-
THEeHUYECKUIl HOPMATHUB, IPUMEHSEMBII Ha CTaJAUN NPeLypPEAUTEIHHO-
T0 CAaHUTAPHOTO HAa/l30pa U YCTAaHABJIMBAEMBII CPOKOM HA TPU TOJa.
OTHOCHMTE/ILHO HANPSIZKEHHAsi MeANKO0-IKO0JIOrHYecKasi CUTyalus —
CUTYyalusi, XapaKTepHU3yIOIasicsi HEKOTOpol (HauMeHbILIEH, HO Perucr-
pUpyeMOit) CTENeHbIO OMACHOCTH JJISi HACEeNEHHUs OLEHHMBAeMbIX Bpell-
HBIX (aKTOpoB cpenpl obutanusa. [Ipu 3TOM MOryT pa3BHBAThHCS Ha-
YanbHbIE U3MEHEHHS B COCTOSIHUH 310pOBbs (IPEUMYILECTBEHHO B BUC
pocTa yucna QyHKIMOHAIBHBIX HAPYIICHUH W MPEANaTONIOTHH) y Hau-
Ooiiee BOCTIPMMMYHMBON 4YacTW HaceleHHs (HOBOPOXKJCHHBIX, JIETeH
paHHero Bo3pacra, 0epeMEeHHBIX JKEHIINH U Ap. TPYIIII).
OTHOCHTEJIbHBII peajbHbIH PUCK — OTHOIICHHE KOJIMYECTBA WIIU
pacripoCTpaHEHHOCTH HeONaronpusTHBIX peaknuid Ha (akTop pucka y
JIML, TTOABEPrILUXCs BO3ACHCTBHIO 3TOT0 (hakTOpa, K aHAJOTMYHBIM IO-
Ka3aTessiM Y JIML, He TMOABEPTIINXCs BIUSHHUIO (haKkTopa pHcKa.

OTtxoabl MOTpedJaeHUs — U3AETUS U MaTepHalibl, YTPATUBIINE CBOU
MOTPEOUTENBCKUE CBONMCTBA B pe3yJibTaTe (PU3MYSCKOr0 HIIM MOPAIbHO-
ro U3HOCa.

OTxoabl MPOU3BOACTBA — OCTaTKU CHIPHS,, MaTEPHUAIOB, XUMUYECKHE
COeIMHEeHMsI, 00pa30BaBIIMECs TPU MPOHU3BOACTBE MPOAYKIMUA U yTpa-
THUBILNE UCXOAHBIE IOTPEOUTENILCKUE CBOMCTBA.

OneHka pucka — NpOLECC YCTAHOBJICHUS BEPOSTHOCTH PA3BUTHUS H
CTCIIEHN BBIPAKEHHOCTH HeOmaronpuaTHeiX 3¢dekroB y uenoBeka,
00yCJIOBIEHHBIX BO3JeHCTBUEM (aKTOPOB OKpYsKaroliel cpensl. Bkito-
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YaeT CIEAYIOUINEe IEMEHTHI: HICHTU(HUKALIMIO ONACHOCTH, OLICHKY BO3-
JNEUCTBUS, OLIEHKY 3aBHCUMOCTH «103a-3QQEeKT» M XapaKTepUCTUKY
pucKa.

OueHka 3K0JOrH4YeCKOro pUCKa — TPOIECC OINpeeNeHNs] BEpOsTHO-
CTH pa3BHUTHUS HEOIAronpusTHHIX 3()(PEKTOB CO CTOPOHBI OMOTEOIIEHO30B
(BKITIOYAsT TOMYJISIIMK Y€IOBEKa) B pe3yNibTaTe U3MEHEHUN Pa3IMYHBIX
XapaKTepUCTHK Cpe/ibl OOUTAHUS.

IMokazaTenp pacnpocTpaHéHHocTH 3a0oJieBaHuil (K03 uuueHT
pacnpocTpaHéHHOCTH 3a00JIeBAHMIA) — IIOKAa3aTelb, XapaKTEPU3YIO-
HIMA JOJI0 HACENICHHs, CTPAJAIOIEro TeM WIIM WHBIM 3a00JIeBaHHEM B
KOHKPETHBIII MOMEHT BPEMEHU.

IMoJII0TaHT — 3arpsA3HAIONIEE BEIECTBO.

MonyasiuuoHHBIA pucK (MOTEHIHAIBbHBIN) — 00Illee YUCIIO OXKUAae-
MBIX HEOJaroNnpHUsITHBIX MOCIEACTBUI CPeN OTIAENBbHBIX KOHTHHTE€HTOB
HaceJeHUsl.

Monmyasuus — COBOKYIMHOCTh 0co0€il 0IHOTO BHa, B TeUueHHE OOIBIIO-
r'0 YMCJIa MOKOJICHUH HACEJSIOMNX ONpeieIEHHOE IPOCTPAHCTBO, BHYT-
PHY KOTOPOTO MPOUCXOIUT NOCTOSIHHOE CKPELMBAHUE.

IHopor BpeaHoro aeiicTBUs — KOJIMYECTBO BEIIECTBA, IPU BO3ACHCTBUU
KOTOpOTO B OpraHu3Me (Ipy KOHKPETHBIX YCIOBHUAX €r0 MOCTYIUICHHS)
BO3HUKAIOT M3MEHEHHMsSI, BBIXOJAIINE 3a Mpenenbl (PH3HOIOTHIeCKUX
MIPHUCIIOCOOUTENBHBIX PEaKIUi, WIH CKPhITas (BPEMEHHO KOMIIEHCHPO-
BaHHas) MaTOJOTHUSI.

MoTeHMAAbHBI PUCK — PUCK BO3HUKHOBEHHS HEOIArONpHSITHOTO
JUTS 4erioBeKka A QeKTa, onpeessieMblii Kak BEpPOSTHOCTh BOSHHKHOBE-
HUsA 3Tor0 A(h(ekTa nmpu 3aJaHHBIX YCIOBUSIX. BeIpaxaeTcs B MpOIEeH-
Tax WM JOJISAX €IUHUIIBI.

Ipenensbno ponycrumasi konuentpauust (IIIK) — nopmaTtus; xomnu-
YECTBO BPEAHOTO BEIIECTBA B OKPYXAIOIIEH Cpelle, MPU MOCTOSIHHOM
KOHTAaKT€ WJIM MPU BO3JCHCTBUU 3a ONPENEIEHHBIM MPOMEKYTOK Bpe-
MEHH TPaKTHUYeCKd HE BIMAIOIIEE Ha 37J0POBbE UEJIOBEKAa U HE BBI3HI-
Barolliee HeOIAroMPHUATHBIX TOCIEICTBUH Y €ro IMOTOMCTBA.

Mpeneasno nomyctumslii Bbiopoc (ITIJIB) — BHIOpoC BpeqHBIX BEIIECTB
B atMoc(epy, YCTaHABIMBAEMBIH ISl KQXKI0T0 UCTOYHUKA 3arps3HEHUS
aTMocQepsl IpU YCIOBHH, YTO MPU3EMHAasi KOHIICHTPALHSI 9THX BEILECTB
He npesbicut [1/IK.

IIpeneasno nonycrumelii copoc (IIJIC) — macca BelecTBa B CTOUHBIX
BOJaX, MAaKCUMAJBbHO JOMYCTUMAsl K OTBEACHHUIO C YCTAHOBJIICHHBIM pe-
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JKUMOM B JAaHHOM ITYHKTE BOJHOTO OOBEKTa B €IUHUIY BPEMEHU C IIe-
JBI0 00ECTICUSHHS Ka4eCTBa BOJIBI B KOHTPOILHOM ITyHKTE.

IIpeneasno nomycrumsblii ypoBenb (ILAY) — 1o xe, uto u IIJK, HO
CBSI3aHHBIH C 3arpsI3HEHUEM CpPEIbl TAKUMH CIICIU(PHICCKH 3arpsi3HUTE-
JIAMU, KaK [IyM, PaJHOaKTHBHOCTB, DJIEKTPOMAarHUTHOE W3Iy4YeHHE U
mp.

I[MpemopouaHoe cocrosinue (om am. prae — neped u morbus — 60-
Je3ndb) (Ipeadoe3Hb) — COCTOSIHUE OpPraHu3Ma, MPeaIIecTBYIOee pas-
BUTHIO OOJIE3HMU.

Ipupoano-ouarosrie NHPeKUHOHHBIE 32001eBaHusT — OOJIC3HH, BO3-
OyIUTENN KOTOPBIX MOCTOSIHHO MUPKYIUPYIOT B MOMYJISINH JUKUX KH-
BOTHBIX-X035€B. UEJIOBEK SIBIISIETCS CITy4aiHBIM, BPEMEHHBIM XO3SIHOM,
KaK MPaBUIIO, OMOJIIOTUYECKUM TYITUKOM JJIS Tapa3uTa.
IIpoduaakTnka — COBOKYITHOCTh TMpeAyNpEeAUTENbHBIX Mep, Harpas-
JICHHBIX Ha YKpEIUIEHHWE M COXPaHEHUE 3/I0POBbSL.

PagunoaxkTuBHble oTxoabl (PAQO) — xunkue, TBEpAbIE U Ta3000pa3HbIe
NPOJIYKTHI, 00pa3ymIrecs Ha BCEX CTAIUsIX SJICPHOTO TOIUIMBHOTO
[MKIIA U HE MPEICTaBISIONINE EHHOCTH IS NATBHEHIIIETO HCIIOIb30-
BaHUSL.

PeanbHblil pHCK — KOJMUYECTBEHHOE BHIPOKEHHE yIepOa oOIecTBeH-
HOMY 3/I0POBBIO, CBSI3aHHOTO C 3arpsi3HEHHEM OKPYKaloIel Cpelbl, B
BEIMYMHAX JIOTIONHUTENBHBIX CIy4daeB 3a00JI€BaHUN, CMEpPTH U JIp.
OOBIYHO ompenenseTcsl NPH OLEHKE CYIISCTBYIONIEH CUTyalldd WIN
PETPOCTIEKTUBHBIX UCCIIEIOBAHUSAX.

Puck — oxumaemas 4acToTa BpeIHBIX (HeKenaTelbHbIX) 3((eKToB y
HACEIJIEHHUs, BOZHUKAMIIUX OT 3aJaHHOTO BO3JICHCTBHS 3arps3HSIOIINX
BEIIIECTB.

Puck a5 310poBbs YeJIOBEKA — BEPOSTHOCTh Pa3BUTHUS HeOIarompu-
ATHOTO 3P deKTa y HHANBUIYYMA WIH TPYIIIBI JIOACH MIPH BO3ACHCTBUU
onpeAenéHHON O3Bl WM KOHIIEHTpAllMKd OMAacHOTO areHTra B KOHKPET-
HBIX 00CTOSITEIHCTBAX.

CunapoM 00JBHBIX 3JaHHI — KOMIUIEKC (aKTOPOB, 00YCIOBIEHHBIX
BBICOKOH 3arpsi3HEHHOCTBIO BO3/1yXa ITOMEIIECHHM, U CBA3AHHBIX C 9TUM
W3MEHEHHM 3/I0pOBbSsl HACEJIEHHUS.

CuHepru3M — CBOMCTBO CIIOKHBIX CHCTEM, KOTJa Pe3yJbTaT B3amMO-
JIEUCTBUS HE SIBISIETCSI NMPOCTOM CYMMOH OTAENBbHBIX BO3JCHUCTBUN, a
MOPO’KJaeT KaueCTBEHHO HOBBIE DPE3YJIbTAThl, BEAYIIHE K YCHUIICHHIO

a¢dekra.
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CMor — cMech JpIMa, THUTH W 3arpsS3HSIONIMX BEIIECTB (COSAMHEHUN
TSOKENBIX METAIJIOB, OKCHIIOB CEphI, a30Ta M YIIepojaa), KOHIIEHTPH-
PYIOIIASACSA B HIKHHMX CJIOSX aTMOC(ephl U 00pa3yrolias TYMaHHYIO 3a-
BECYy.

CouuaabHO-THTHEHHYECKUH MOHUTOPHUHT — TOCYIapCTBEHHAs CHC-
TeMa HaOIOJCHUI 32 COCTOSHHEM 37I0pPOBBSI HACEICHUS] U Cpellbl 00u-
TaHUWs, UX aHaJM3a, OLICHKA W TPOTHO3a, a TAKXKE OIPEICICHUS IMPH-
YHHHO-CJIEJICTBEHHBIX CBS3€H MEXIYy COCTOSHUEM 370POBbs HACEICHUS
1 BO3/ICUCTBUEM (PAKTOPOB CPellbl OOUTAHUS.

Cneuuduyeckoe IKOJOrHYeCKH 00yCI0BJIeHHOE 3a001eBaHNe — Ha-
OirolaeMoe cpel HacelieHWsl KOHKPETHOW TeppuTopHH 3a0oiieBaHUE,
JTOKa3aHO CBS3aHHOE C BO3JICHCTBHEM KOHKPETHOT'O BPEIHOTO (hakTopa
cpellbl OOMTaHWs U TPOSBISIONICECS XapaKTEPHBIMU Ui JIEHCTBUS
NPUYUHHOTO (PaKTOpa CHMITOMAMH U CHHAPOMaMH.

Cpena o0UTaHUSA — YaCTh MPUPOABI, OKPYKAIOIIAS KUBBIE OPTaHU3MBI
Y OKa3bIBAIONIAsl HA HUX ONPEIEIEHHOE BO3AEHCTBUE.

Cpena oO0uTaHusl 4Yel0oBeKa — TEPEIUICTEHHE B3aWMOACHCTBYIOIIMX
OHMOJIOTHMYECKUX, TICUXUYECKUX, AHTPOIOTEHHBIX SKOIOTHYECKUX (hakK-
TOPOB, COBOKYITHOCTh KOTOPBIX B PA3IIMYHBIX PETHOHAX TUIAHETHI XapaK-
TepU3yeTcss  cBoecoOpasueM,  OOyCIIOBIMBAIOMIUMCS  MPUPOTHO-
reorpaUIecKUMH, COIMATbHO-IKOHOMHUYECKIUMHU U TICUXOJIOTHYECKUMHU
0COOCHHOCTSIMH.

CTpecc — cOCTOSIHUE HAIPSDKCHUST OPraHM3Ma B OTBET HA BO3JCHUCTBUE
He6ﬂaI‘OHpI/I$ITHBIX niu, HaO60pOT, HUCKIIIOYUTCIBHO 6naronp1/1;1Tme
(hakTopoB.

CynepIKOTOKCUKAHTBI — OJKOTOKCHKAHTHI, OONAJaroIIne BBICOKOM
CTOMKOCTBIO, MEUICHHO METa0O0JIM3UPYIONIMECS B OPraHU3Max, HaKall-
TUBAIOIINECS B HUX M MUTPUPYIOIIHE B OKPYXKAOIIEH cpeje Mo Tulie-
BBIM IIETISIM.

CyliecTBEHHO HaNpPSKEHHAsi MEIUKO-IKOJOTrHYecKasi CHTyauusi —
CUTyalus, XapaKTCpUsyromasacsa 3HAYUTCIIbHBIM YPOBHEM 3arpsA3HCHUA
cpensl oOuTaHus, pocToM 3a00JIeBaeMOCTH Yy Hauboiee BOCTIPUIMYNBOM
YaCTH HACEJCHHS, a TAKXKE JOCTOBEPHBIM POCTOM IPEANOIOKHUTEIHHO
9KOJIOTHYCSCKH 3aBHCHMBIX 0OJIE3HEH Cpelu NeTel W B3POCIIBIX, HEKOTO-
pPBIM YBEIMYCHHUEM JETCKON B CyMMapHOW 3a00JI€BaCMOCTH.
TepaTorene3 — mpoiecc BOSHUKHOBEHUS HA CTaUU BHYTPHUYTPOOHOTO
pa3BUTHS HEHACIIEAYEMBIX YPOICTB.

188



TeppurTopust pucka (30Ha OIIACHOCTH) — TEPPUTOPHS, B IIpEJENax Ko-
TOPOH MOKET HPOSBIATHCA (MM IMPOSBISAETCS) NaTOTCHHOE ICHCTBHE
BpEHBIX (PAKTOPOB HA HACENICHWE, B Pe3yJIbTaTe Yero U3MeHseTcs (Hiu
MOYET U3MEHHTBCS) COCTOSTHHUE 37I0POBBS HACEIICHHS.

ToxkcukanT (CM. si).

TokcnkogUHAMHEKA — TIPOLIECC B3aUMO/ICHCTBHSI XMUMUYECKUX BEILIECTB
¢ 00BEKTOM U TOCHENYIONINE PEeaKUuy, MPUBOISIINE K HEOIaronpusT-
HOMY 2 dexTy.

ToKkcHKOKHHETHKA — IIPOLIECC MOMVIOMIEHNS OPraHU3MOM ITOTCHIHAIb-
HO TOKCHYHBIX BEIIECTB, UX OHOTpaHCHOPMAIMH, pACHpEClCHUs B
TKaHSX U BBIBEICHHS U3 OPraHU3Ma.

TokcHHBI — TOKCHYHBIC TTOJUIENTHAB U OTIKU MpupoaHoro (obpasye-
MOT'0 MHUKPOOPTaHU3MaMH, PACTEHUSIMH, )KUBOTHBIMH ) TTPOUCXOXKICHHS.
Toxcuyeckas ao03a (D) — KoMMuecTBO BEIIECTBA, MOMABIIEE BO BHYT-
PEHHHUE Cpelbl OpraHu3Ma 1 BbI3BABILEE TOKCHUECKHH 3P QEKT.
Toxcuueckan koHueHTpamusi (C) — KOITUYECTBO BEIIECTBA, HAXOJS-
meecs B eMHUIC 00beMa (MacChl) HEKOEro 00beKTa OKpYIKarolIeH cpe-
IOl (BOOBI, BO3/yXa, MOYBBI), IPU KOHTAKTE C KOTOPBIM Pa3BHBACTCS
ToKcH4Yeckuit 3pdeKT.

Tokcuyeckuid mpouecc — GOpMUPOBAHHE W Pa3BUTHE peaknuil OHO-
CHCTEMBl Ha JEMCTBHE TOKCHKAHTA, NPUBOISIINX K €€ MOBPEXKICHHIO
wim  Thoenm.

Tokcuuyeckoe aeiicTBMe — IeliCTBUE XUMUUECKUX COSAUHEHUH, TPUBO-
JsiIee K HapyImeHuto QyHKIUI OMOTOTHYECKUX CUCTEM

ToOKCHYHOCTH — OCHOBHOE MOHSTHE TOKCHUKOJIOTHH, XapaKTepU3yIolIee
CBOMCTBO (CHOCOOHOCTH) XMMHUYSCKUX COCAMHCHUH, ACHCTBYs Ha OHO-
JIOTHYECKHE CUCTEMBbI HEMEXaHWYECKUM IyTEM, BBI3BIBATH UX MOBPEXK-
JneHue uid rudensb. [IpuMEeHNTEeNbHO K YeI0BEKY — BBI3bIBATh Hapylle-
HUsI 0OOMEeHa BelecTB U PU3HONIOTHYECKUX (QYHKIMH, BeIylHe K pa3Bu-
TUIO 3a00JIeBaHUS WM THOCIH.

TpaH3uTOpHBIE TOKCHYECKHE PeaKLMH — OBICTPO U CAMOIIPOU3BOJIBHO
HPOXOJSIINE COCTOSHHSI, COIIPOBOKAAIOIINECS] KPATKOBPEMEHHOM yTpa-
TOW JeecrtocOOHOCTH (B YaCTHOCTH, pa3fpakeHHE CIM3HCTBIX TJa3 M
JBIXaTENbHBIX MyTEeH, CeNaTUBHO-THITHOTHYECKUE COCTOSHUS).
Y0B1€eTBOPUTENbHAS MEIMKO-3KOJOIMYeCKAs CUTYalUusl — CUTya-
HsI, XapaKTePHU3YIOIIAsCs MOJHOW M HEOTPAaHWYEHHOW MPHUTOJHOCTHIO
cpelpl 00uTaHus, € IKOJIOrnIecKOl 0e30NMacCHOCTBIO U OE3BPETHOCTHIO
JUIS 37I0POBBSI HACEJICHUS
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YnpagsiieHne pucKOM — IPOLECC NPUHATHS PEMLIEHUM, UCTIONb3YIOMUI
pe3ynbTaThl OLEHKH PHCKA M BKIIOYAIOUIMKA COOOpaKEHUS Hay4yHO-
TEXHUYECKOT0, COIHATBHO-IKOHOMHUYECKOTO U TOJUTHYECKOTO Xapak-
Tepa Juisi 000CHOBaHMsI HanOoJee ONTHMANBHBIX PETYJIUPYIOMINX Jei-
CTBUI B OTHOLICHWH 3arpsi3HEHUSI OKPY’)KalolIeld cpelsl C LENbl0 Tpe-
IYTIPEKICHUS UM YMEHBIIIEHUS OMTACHOCTH ISl 3710POBBSI.

DakTOopsl PUCKA — MOTEHIMAIBHO OMACHBIE ISl 3A0POBBS (PaKTOPHI
MOBEJICHYECKOT0, OHOJIOTMYECKOro, T€HETHYECKOro, 3KOJOIMYECKOro,
COLMAIHOTO XapaKTepa OKpY’Karolled W MPOM3BOJACTBEHHOM CpEbl,
MOBBIMIAIONINE BEPOSTHOCTh Pa3BUTHS 3a00J€BaHUN, X MPOTPECCHUPO-
BaHHUE U HEOJIArONPHUSTHBIA UCXO.

IBTpOpuUpoBaHuUe (0m 2pey «I8MPodocc» — «MYYHOCb») — TOBBILIE-
HUE OMOJOTMYECKOM MPOAYKTUBHOCTH BOJHBIX OOBEKTOB B PE3yNbTaTe
HAKOIUICHUS! B HUX OHMOTEHHBIX JJIEMEHTOB IO/ JIEHICTBUEM aHTpPOIIO-
TeHHBIX U IPUPOIHBIX (HaKTOPOB.

JkoJioruyeckas 0e30MacHOCTh — COCTOSTHHE 3alTUIIEHHOCTH KaXKJ0T0
OTJIENFHOTO JIUIIA, O0IIecTBa, FOCYJapcTBa U OKpY)Kalolleld Cpeibl OT
Ype3MEepHON IKOJOIMYECKOH OMaCHOCTH.

IKOJIOTHYECKAS] BAJEHTHOCTH (TOJEPAHTHOCTh, YCTOWYHBOCTD,
IUIACTHYHOCTh) — CIIOCOOHOCTh KHUBBIX OPTaHU3MOB NTEPEHOCUTH KOJIHU-
YeCTBEHHbIE KOJIEOaHUS IeHCTBUS SKOJIOTHYECKUX (PaKTOPOB.
IKoJiornyeckass Karacrpoga — NOJHOE HApyLIEHHE SKOJIOTHYECKOTO
paBHOBecHs B MPHUPOJHBIX KUBBIX CHCTEMaX, BO3HHKAIOIIEe, KaK Mpa-
BWJIO, B PE3yJIbTaTe BO3IECHUCTBHS YEJIOBEUECKOM NEATEIIbHOCTH, a TAaKKe
KOCMHUYECKHX MTPHYHH.

Ikoaoruyeckue GakTopbl — OTAEIbHBIE KOMIIOHEHTBI WM 3JIEMEHTHI
CpeJibl, KOTOpbIE BO3/IEHCTBYIOT HA OPTaHU3M.

IKOJI0rH4ecKH 00ycJIOBJIeHHAsI IATOJIOrUsl — OOJIE3HU U MaTOJIOTHYe-
CKUE COCTOSIHUS, Pa3BUBAIOLIMECS CPEIU HACENCHHUS KOHKPETHOW Tep-
PUTOPUH, TPUUYUHHO-CIIEICTBEHHO CBS3aHHBIE C 3KOJIOTMYECKUMHU OCO-
OCHHOCTSIMH PaiOHOB TPOXKUBAHUS, CHOPMUPOBABIIUMHUCS TIOJ BIIHUS-
HHEM IPUPOAHBIX JTHOO TEXHOT€HHBIX (JaKTOPOB CpeIbl OOUTAHUSI.
IKO0JIOTUSl — HayKa O B3aUMOOTHOIIEHHIX KUBBIX OPTaHU3MOB MEX]Y
co0oi W cO cpefol OOMTaHUs, U3Yy4alollas OPraHU3aINI0 U (QYHKIHO-
HUPOBAaHUE HAJOPTraHU3MEHHBIX CUCTEM Pa3JIUYHBIX YPOBHEH: MOITYJIs-
1ui, OMOIIEHO30B, OMOTEOIIEHO30B (IKOCUCTEM) U Onochepsl.
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IKONOJLUIIOTAHTBI — XUMHUYECKHE BELIECTBA, HAKAIUIMBAIOIINECS B OK-
pyXarlleil cpeae B HECBOMCTBEHHBIX €f KOJMYECTBAX M SBIISIOIINECS
NPUYUHON U3MEHEHHSI €CTECTBEHHOTO KCEHOOMOTHYECKOTO MPOQHIISL.
JKocCHCTEMA — CHCTEMA JKUBBIX OPIraHU3MOB M OKPYKAIOIIMX WX HEOP-
TaHWYECKUX TEJl, CBSI3aHHBIX MEXAY COOOH IMOTOKOM SHEPIUU U KPYro-
BOPOTOM BEILIECTB.

9xochepa — chepa COBpeMEeHHON aKTUBHOM KU3HHU.

IKOTOKCHMKAHT — 3KOIOJUIIOTAHT, HAKONMBILUICS B OKPY)KaIOLIEeH cpe-
Jie B KOJIMYECTBE, JOCTATOUHOM [Tl HHUIMALIMHA TOKCHYECKOTO MpoIiec-
ca B OuorieHo3e (Ha J1F000M YpOBHE OpTraHW3aIMH )KUBOW MaTEPHH).
IKOTOKCMKOAMHAMHUKA — Pa3Jiesl SKOTOKCHKOJIOTUUH, PACCMaTPHUBAIO-
MIUHA KOHKPETHbIE MEXaHU3MBbI Pa3BUTUSL U (OPMBI TOKCHUECKOTO MPO-
1ecca, BRI3BAHHOTO JICHCTBUEM YKOTOKCHUKAHTOB Ha OWOLIEHO3 HMIIM OT-
JIeNTbHBIE BH]IBI, €70 COCTABJISIFOIIUE.

IKOTOKCMKOKMHETHKA — pa3fell 53KOTOKCHUKOJOIMH, W3YYalomui
Cy1b0y KCeHOOMOTHKOB (PKOIOJUIIOTAHTOB) B OKPYIKAIOIICH cpejie: uc-
TOYHHMKH UX TOSBICHUS, 3aKOHOMEPHOCTH paclpe/ieiecHusI B abHoTHYe-
CKUX M OMOTHYECKHX BJIEMEHTaX OKPY)KaIoLIel cpelibl, IPEBPaIeHUs U
NMMMUHALIY U3 HeE.

IKOTOKCMKOMETPHUSI — pa3/ie]l SKOTOKCUKOJIOTHU, B PAMKaX KOTOPOTO
paccMaTpUBaeTCsl METOJOJIOTHS M NMEPCHEKTUBHO (WIM PETPOCIIEKTUB-
HO) OCYIIECTBIISICTCS OLIEHKA TOKCUYHOCTH KOIOJUTIOTAHTOB.
IKOTOKCHYECKAs] OMACHOCTh XMMHMYECKHX COeTHHEHMIi — MOTEHIH-
albHasg CIIOCOOHOCTH BEIECTBA BBI3BIBATH IOBPEXKICHHE OHOJIOTHYE-
CKUX CHCTEM IIPH MONAJAaHNH B OKPYKAIOLIYIO CPEAY.
IKOTOKCHYHOCTh — CIIOCOOHOCTH AAHHOTO KCEHOOMOTHYECKOTO IpO-
(buns cpeapl OOUTaHUS BBI3BIBATH HEOJIATONPUAITHBIE dPPEKTH B COOT-
BETCTBYIOILIEM OHOLICHO3E.

OMOPHOTOKCHYHOCTH (IMOPUOTOKCHYECKOe [elicTBHE) — TOKCHYE-
ckuii 3ddexkr y sMOpuoHa W TUIONA, BKIIOYAMIIUA CTPYKTYPHO-
(yHKIIMOHAB-HBIE HApYIICHUS, TPOSBISIIOIINECS B BHJIE BHYTpHUMA-
TOYHOM THbeny Ioga WM BPOXKIEHHBIX MOPOKOB PAa3BUTHS, Hapylle-
HUSI TOCTHATATBHBIX (PYHKITHH.

ONHUIEeMHOJIOTHYeCKAs] TUATHOCTHKA — paclio3HaBaHUE TPOSIBICHUN
3a0071€BaEMOCTH M 3MUACMUOJIOTHYECKOTO COCTOSIHUSI HACENEHUs Ha
OCHOBE 3IUAEMHUOJIOIMIECKUX METOIOB MCCIIEIOBAHUS U HAYUHBIX J1aH-
HBIX O MPUYUHAX, YCIOBUSAX, MEXaHM3MaX BO3HUKHOBEHHS M PacIpo-
CTpaHeHus 3a00J1€BaeMOCTH.
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JcceHUMANIbHbIE BelIECTBA — HE3aMCHUMBIC BELIECTBA, HE CHUHTE3U-
pyeMble B OpraHU3ME YEJIOBEKa, MOCTYMAIOIINE B OPraHUu3M TOJBKO C
MMUIIEH.

S (TOKCUKAHT) — XUMHYECKOE BEILIECTBO, CLIOCOOHOE B ONpPeACIEHHOM
KOJIMYECTBE W ONPEIEIIEHHBIX YCIOBHIX CpPEAbl OOWTAaHUS OKa3hIBaTh
MOBPEK/IAIOIIIEE IEUCTBUE HA KUBBIE OPTaHU3MBI BIUIOTH JI0 UX ruoenu.
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