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BBEJEHUE

Mennko-3xosorndyeckas 0€30MacHOCTh — HOBOE HAy4YHO-IIPaKTHYe-
CKO€ HampaBliCHHE, BO3HHUKIIEE B MOTPAaHMYHON 00JacTH MEAULMHEI,
3IpaBOOXPAHEHHA M IKOJIOTUH, OCHOBHOM IIENIBI0 KOTOPOTO SBISETCS
JI0Ka3aTelIbHOE yYCTAHOBJIEHHE NMPHYWHHO-CIEICTBEHHBIX CBS3€H HEHMH-
(hexnmoHHbBIX 3200JIeBaHUH HACETICHUSI U UCTOYHUKA 3a00JIeBaHui, pea-
OunMTaLMs 310POBbs M YCTpaHEHHE NPUYKH 3a00JIeBaHuUsI.

Ero mosiBieHue CBA3aHO C TEM, YTO B ITOCIEAHUE AECATHIIETUS TPO-
W30IIUIM 3HAYUTENBHBIC M3MEHEHUS B CIIEKTpE 3a00JIeBACMOCTH Hacele-
HUsI, OOYCIIOBJICHHBIC BO3PACTAIOIIMM BIHMSHUEM HEOIaronpuATHBIX
(akTOpOB OKpyKarowmen cpeapl. OnacHOCTh HKOJIOIMYECKOT0 Hebaro-
MONTyYHsi, TUIIMYHOTO JUIsI MHOTHX TopofioB Poccuu, ocoOeHHO BBICOKA
JUTSI 3I0pOBBSI M Pa3BUTH AeTeH. bomnpiioe 3HaueHNE UMEET MOBBIIIECH-
Has BO3pAcTHas YyBCTBUTEIBHOCTh K TOKCHYECKON WM pagvalliOHHON
aKcno3uisaM. Bpen, HaHocHMBI QU3HYecKOMy U TICHXHUYECKOMY pas-
BUTHIO M 3JIOPOBBIO JIeTeH, CO3MaéT yrpo3y Aerpajgaiuu OyIyIiero
B3POCIJIOTO HACEJIEHUS M, TEM CaMbIM, MOCIEAYIOIIMX MOKOJIEHUH, T.€.
IIOAPBIBAET OCHOBHOM IOIYJISILIUOHHBIN PE3€PB HALMH.

CwmeptHOCTh B Poccuiickoit denepaiiil MpeBHIIIAeT POKIAEMOCTb.
VYMEHbIIIEHNE YUCJIEHHOCTH HACEIEHHA MPOUCXOIUT CO CKOPOCTBIO
npuMepHo 1 mMiH yen. B roll. [IpakTuyecku noBCEMECTHBIA HEYKIOHHBIN
poct 3abosieBaeMocTd Ha ()OHE pocTa MOTPEOJCHHS JICKAPCTBEHHBIX
[IperapaToB CBUAETENLCTBYET O BO3PACTAIOIIEM BJIMSHUM HeOJIaronpu-
SITHBIX (DaKTOPOB OKpyXarmomei cpeapl. B pesynbrate 0OmibmIas 4acTh
3a00JIeBaHUl XMMUYECKOW ¥ (U3UYECKOW O3THOJOTMU OCTa&Tcsi He
UACHTU(OUIIMPOBAHHONW, HET MPHUIEIBHONH pabOThl MO JIOKAIHM3AlMH U
JMKBUIAIMHA UCTOYHUKOB KOHKPETHBIX TOKCHYHBIX BEIIECTB M HET 3(¢-
(hEeKTHBHBIX METOJIOB LIEJICHAIIPABICHHOTO JICUCHUSI.

B Hacrosimee Bpemst K SKOJIOTHUECKH HEOIAronpHusTHBIM paiioHam
OTHOCSITCSI TEPPUTOPHH, HA KOTOPBIX MpoXxuBarT 10 60 % poccusH.
IIpu 3TOM okomo 15 % Teppuropuu Poccnn 1o 3KOIOrMYECKUM MTOKa3a-
TEJISIM HAaXOJATCS B KPUTHUECKOM HIIM OKOJIOKPUTHYECKOM COCTOSIHHUH,
B OCHOBHOM, BOKPYT MHIYCTPHAJIbHBIX IIEHTpOB LlenTpansHOro paiioHa,
Cubupu u Ypana.

MennKo-3KOJI0THYeCKOe U CAaHUTAPHO-TUTUEHHYECKOE O0ecrieueHue
0e301acHOCTH YeNloBeKa TpeIyCMaTPpUBAET KOMILIEKCHOE HCIIOJIb30Ba-
HUE MEXIUCLUILUIMHAPHBIX MOAXOA0B OLEHKH BJIHSHUSA HKOJIOTMYECKH
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HeOJIaronpusaTHBIX (PAKTOPOB Ha 370pPOBbE 4YEJIOBEKa, OOOCHOBAaHHUE
MIPUOPUTETHBIX HAINIPABICHUI CHUKEHHS OMACHOCTH AJIS YEJIOBEKa BO3-
JEHCTBUI PaJualliOHHBIX, (PU3MYECKUX, XUMUYECKUX, OMOIOTUIECKUX
U Ipyrux (HhakTopos.

Mennko-3KoJI0rHYeCKIe HCCIEJOBaHUS BKIIOYAIOT IE€PBOHAYANb-
HYIO OIICHKY MOTCHIIUAIFHO OMMACHBIX TEXHOTEHHBIX W MPUPOIHBIX (ak-
TOPOB BO3JIEHCTBHSI OKPY’KaIOIIEH Cpebl Ha 3J0POBbE HACENEHHUs, MTPO-
JKUBAIOLIETO BOJM3M MPOMBILIUIEHHBIX O0OBEKTOB; CPaBHUTEJbHbIN aHa-
U3 MEOUKO-IeMorpaMuecKux MNOoKaszaTeslied W MEeIWIUHCKON cTaTu-
CTHKH, OTOOp MPE/ICTABUTENFHON BHIOOPKH MAIIMEHTOB; YIIIyOJCHHOE
KJIMHUKO-Ta0opaTopHoe O0CeI0BaHNE MPEICTABUTENBHON BBIOOPKH
HAaCEJICHUS! B YCJIOBHSX CHEHHATM3UPOBAHHON KIMHUKH; TOKCHUKO-
TUTUEHUYECKHIA aHaIu3 10 BEIOpocaM (COpocamM) MpenpusThs U pa3pa-
00TKa peKOMEHJalni TI0 METOAaM MPOPUIAKTHKH | JICUCHHS BBISBICH-
HBIX 3200J€BaHUI XMMUYECKON MK (PU3NUECKON 3THOIOTHH.

PesynpraTel UCCiIEI0BAaHUI IO 3KOJIOTO-THTUEHUYECKOM OLICHKE CHU-
Tyalluy TO3BOJISIIOT C/IEaTh 3aKIf0YeHUe 00 OTPHIATEIHLHOM BO3JIEHCT-
BUHM Ha HACEJCHUE 3arpsi3HEHUS] aTMOC(EPHOr0 BO3AYXa, BOBI, MOUBHI
U IHLIEBBIX LIEMOYEK» TOKCUKAHTAMH TEXHOTEHHOI'O MPOMCXOXKICHHS.
Benymue onkonoru cuutaioT, uto 80 % omyxonel BO3HHKAIOT H3-3a
(akTopoB BHEIIHEH cpensl. B cTpykType 3a0oieBaeMOCTH JTHAUPYIO-
1iee MoJIOKEHNUE CTall 3aHUMATh PaK JIETKUX M KOXKHU C OJHOBPEMEHHBIM
HW3MEHEHHEM B BO3PACTHOM COCTaBE OOJIHHBIX.

MacmTaObl aHTPOIIOTEHHOTO BO3/ICHCTBHS Ha aTMOC(HEPHBIA BO3IYX
KBaJIM(PULIUPYIOTCS KaK 3HAUYMUTENBHBIE C TOYKU 3PCHUS M3MECHEHHH B
cpene OOMTaHUS YENIOBEKa M SKOJIOTHUECKUX IOCIEACTBHA HE TOJBKO
JUTSL KPYTIHBIX TPOMBIIUIEHHBIX HEHTPOB, HO M ISl MaJbIX T'OPOJIOB.
BrisiBieHa KOppeIALMOHHAs CBSI3b MEXKILy 3arpsi3HEHHEM BO3/yXa U 3a-
00J1€eBa€MOCTBIO OPraHOB JbIXaHHS.

B pesynprate aHanM30B IMOKa3aHa MNpsMas IOJIOKUTENbHAs CBA3b
MEXIy PAJOM XMMHYECKHUX TOKas3aTeliell KadecTBa NMUTHEBON BOJABI U
HO30JIOTHYECKUMH (OPMaMu COMAaTHYECKOW 3a00JIeBa€MOCTH CPEIH
HaceJIeHusl.

[TpeobpaszoBanus 00IIECTBA U CBSI3aHHBIE C 3TUM HOBBIE (JOPMBI OKa-
3aHUS MEAMIMHCKOH MNOMOIIM JEJal0T COBEPIIEHHO HEOOXOIUMBIM
IPEACTaBICHUs O 3a00JI€BAEMOCTH HACEJICHUSI B CaMbIX Pa3HBIX acCIeK-
Tax. B nene ymydieHus 310pOBbs HaceIEeHNsI KOHKPETHBIN aHaIN3 pU-
YHHHO-CJICICTBEHHBIX CBS3€H MEXAY COCTOSHHEM 3I0pOBBS U OINpene-
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JSIFOIMMHU €r0 (PaKTOpaMH IO3BOJISIET BCKPBITH CTIEHU(PHUKY KOHKPETHOM
o0cTtanoBkU. HecMOTpst Ha 3HAUNTENIFHOE KOTMYECTBO CBEIECHHUIA O POJIH
(hakTOpOB BHEIIHEW Cpejibl B M3MEHEHHH COCTOSIHUS 3/I0POBbsI Hacelle-
HUSl, XapaKkTep U CTENEeHb 3TOT0 BIMSAHUSA OCTAIOTCS BO MHOTOM HEBBISC-
HEHHBIMU.

[IpoBoanMEbIe 3KOJOTHYECKas dKCIEPTH3a M 3KOJIOTMYECKUN ayTuT
HE OCYIIECTBIISIOT U HE UCTOIB3YIOT aHAJIN3 COCTOSHUS 37I0POBbsI Hace-
JIeHus HU B (JopMe MEOULIMHCKON CTaTUCTHKH, HH, TeM Ooliee, B BHIEC
71a00paTOpHO-KIMHUYECKUX HCCIEJOBAHUH, OrpaHUYMBAsCh, KaK Mpa-
BWJIO, YCTaHOBJICHUEM M MPOBEPKOH COOJIOICHNSI HOPMATUBHBIX CaHU-
TapHO-TUTHEHNYECKUX IMOKa3aTesed. DKOJIOTU HE COTPYAHUYAIOT C Me-
JUKaMH, XOTS 3KOJOrn4ecKas 0e30MacHOCTb 10 CBOEMY OINpPEEICHHUIO
KaK «COCTOSHHE 3alUIIEHHOCTH MPUPOTHON Cpebl U KU3HEHHO BaX-
HBIX WHTEPECOB UEJIOBEKa OT BO3MOKHOTO HETAaTHUBHOTO BO3JCHCTBHS
XO35IIICTBEHHOM M MHOM AEATENbHOCTH, YPE3BBIYAHBIX CUTyallUd MpH-
POJIHOTO M TEXHOT€HHOTO XapakTepa, UX MOCIEACTBHIDY MpeaycMaTpu-
BaeT TaKHe OLIEHKH W HccienoBaHus. B cBoro odepenp MeAWKH B TO-
MBITKAX OLEHUTHh CAHUTAPHO-3NHUIEMUOJIOTHUECKOE OJaromnoaydyue Ha-
CEJIEHHS HE COTPYAHHYAIOT C SKOJIOTaMH M HE UCIOIB3YIOT PE3YJIbTAThI
HX UCCIIEJOBAaHUI U TEXHUYECKUI TOTEHIUAIL.

Takum 00pa3oM, 4eJIOBEK U COCTOSIHUE €r0 3J0POBbs HE SIBISIOTCS
HENOCPEACTBEHHO OOBEKTOM W KPUTEPHEM OLICHKH 3KOJIOTMYECKOH
0e30MacHOCTH, KOTOPYIO IpeJroiaraercsi o0ecrednuTh COOI0IeHuEM
CaHUTAPHO-TUTHEHUYECKUX HOPMaTHBOB.

HckmrountenpHas CIOXXHOCTD BBISBICHHS TPUYHHHO-CIIEACTBEHHBIX
cBsizell, OOYCIIOBJIEHA MHOKECTBOM YCJIOKHSIOIIUX OOCTOSATENIBCTB.
Cpenu HUX:

=  HecneUU(pUUHOCTHb BO3AEHCTBHSI OOJBILEH YaCTH XUMUYECKUX U
¢usnyeckux (HakTopos;

=  MHOroo0Opa3ue CUMITOMATHUYECKUX BapHAHTOB TEUCHHsS OTpaB-
JICHUH OJIHUM M TeM K€ TOKCUKAHTOM;

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

=  CHIDKEHHE TOJEPAHTHOCTH OpraHu3Ma K BO3JCHCTBHIO (aKTo-
POB OMOJIOTHUECKOW NPHUPOIBI U BO3HUKHOBEHHE BTOPHYHBIX
3a00JIeBaHUM, CYIIECTBEHHO 3aTPyIHSIOIIMX BBIABICHUE IIEP-
BOIPUYMHBI MAaCCOBBIX ITaTOJIOTHH;
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"  OTCYTCTBHE OOIIENOCTYIMHOW M TONHOW 0a3bl JaHHBIX IO KO-
TOKCUKAHTaM.

B xauecTBe OCHOBHBIX ATANlOB PeaTU3alMH MPAB TPaKIaH HA OXPaHy
3I0POBBS U OJIATONPUATHYIO OKPY)KAIOIIYIO CPely KOHIICTIIINS MEIUKO-
HKOJIOTUYECKOW OE30MacHOCTH TMPEAIoaraeT, Cpeia Mpovero, MeIuKo-
9KOJIOTUYECKYIO IKCIEPTH3y (MeIuKo-dKoIorndeckuii ayaur). Konren-
U MEIUKO-IKOJIOTHIECKON OE30IMacHOCTH MPEeayCMaTPUBAET KOHIICH-
TPaLUIO YCUINNA HA OCHOBE B3aUMOJCHCTBUS MEAULIMHCKUX U HKOJOTH-
YECKUX CITYKO MPH MPOBEACHUN MEIUKO-3KOJIOTHIECKOTO ayIuTa.

OO0BEKTOM MEIUKO-IKOJIOTUYECKOTO ayAuTa SIBJLIIOTCS HACEJICHUE U
OpraHM3alliy, HETATUBHO BO3CHCTBYIOIINE Ha OKPYKAIOIIYI0 cpeny. B
OCHOBE MEIHUKO-3KOJIOTHYECKOTO ay/NTa JIeKAT:

OIICHKA PE3YJIbTaTOB MEIHUKO-DKOJIOTHUECKUX HCCIEAOBAHUN IO OTI-
peaeneHU0 (GaKTHUYECKOTO COCTOSHUS 370POBbS IPEICTABUTEILHON
BEIOOPKH HACEIEeHHS, MTPOXKUBAIOIIETO BOJM3H MPOMBIIIIICHHBIX 00BEK-
TOB;

BBISIBJICHUE TPUYUHHO-CICACTBEHHBIX CBS3€H MEXKIY COCTOSHHEM
3I0pOBBS M (PAKTOpPaMH BHEITHETO BO3JICHCTBUS.

Jns obecriedennss 0OBEKTUBHOCTH MPOIEcca ayAnuTa, ero pe3yibTa-
TOB, YWICHBI AYAUTOPCKON I'PYIIIHI JOKHBI OBITh HE3aBHUCHUMBI OT IPO-
BepsAeMON UMH JIEeSTEITLHOCTH.

Hacrosmee ydaeOHOe mocoOue HarmmcaHO IS TPOBENCHUS 3aHATHMA
CO CTYJCHTaMH ECTECTBEHHO-HAYYHBLIX CIEIHAIBHOCTEH M TMPU3BAHO
MPOWJUTIOCTPUPOBATE cojiepkaHne KypcoB «OCHOBBI PKOJIOTHH M OXpa-
HBI OKPY’KaIOIIEH cpenp, «IKOJIOTHs: TEXHUKO-DKOHOMUYECKHE OCHO-
BbI», «be30MacHOCTh KUZHEACATENBHOCTIY, a TAKXKE PsJ AUCLUILIUH 10
CHEIHUATBLHOCTH «MEIAMIMHCKAsE pu3ukay. Ha 3TUX 3aHATHUAX CTYACHTBI
MOTYT MPUMEHHUTDH paHee TOMyYeHHBIE 3HAHUS 10 (U3HKE, MaTeMaTHKeE,
XUMWH U TPUKIAIHBIM HayKaM.

Pa3BuTHe u BHEIPEHNUE CHCTEMBI COITUATHHO-THTUEHUYECKOTO MOHU-
TOPUHTa M OIEHKAa MEIUKO-IKOJIOTHYECKONW O€30MacHOCTH TPEeOyIOT
noarotoBku crneunanuctoB. C stod uensto HUAY MUDU nnanupyer
MPOBOJUTH TIOJATOTOBKY M TMOBBINICHHE KBAIM(UKALUK ayIUTOPOB-
9KOJIOTOB, HMEIONIMX BBICIIEE OOpa30BaHUE B OO0JACTH MEIHUKO-
sKosornyeckoi OezomacHocTr. [IporpamMMa oOy4eHHsT YIUTHIBAET CITe-
[UAA3ANNI0 CIIyIIaTeNed M XapaKTep WX OCHOBHOW JesTeNhHOCTH.
Crymateny mojyqaroT MOJTHBIA KOMIUIEKT METOAMYECKIX MaTepHaIOB,
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W3y4YaloT WX, BHITIONHSIOT 3a/1aHus U 3aTeM Ha 0aze MU®DU B Teuenue
HEZIEIN IPOXOIAT OYHOE O0yUeHHE.

ABTOpBI CTPEMUIIUCH CO3JIaTh MOCOOME, KOTOpoe oTpaxkano Obl oc-
HOBBI MEJMKO-DKOJIOTUYECKOW 0E30IacHOCTU M TPUKIAHBIE BOTPOCHI
OXpaHbl OKPYXKAIOMIeH cpeapl. B 3aBUCHMOCTH OT CleNUANH3alHA U
MOJITOTOBJICHHOCTH CTY/ICHTOB T€ WJIM HHBIE Pa3JieNbl Kypca MOTYT OBITh
yCHJIEHBI 00JIee MOAPOOHBIM MaTePHAIIOM.

ABTOpEI OyAyT NMpHU3HATENHHBI W OJAroJapHbBl 3a BCE TMOJE3HBIC 3a-
MEYaHHS U TIOXKETaHHs, BBICKa3aHHBIE 110 YIyUYIICHUIO TIPEICTaBICHHO-
ro Marepuana.

B nanmcanum yueOHOTO 1MocoOHs MPUHSIIA Y4acTHe: J-p TEeXH. HayK,
mpod. A.A. Buxropos (11. 3, 4, 5), n1-p men. Hayk, npod. B./l. ['magkux
(rn. 1, 2, 4), kaun. ¢us.-mar. Hayk, jgoi. A.M. KcenoponTtos (BBeneHue,
ri. 1, 2), kaun. ¢us.-mart. Hayk, gon. B.B. CmupHOB (111 4, 5).
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rMABA1

_ OBLUUE CBEEHKA OB OKPY)XXAIOLLEW CPEQE,
EE COCTOAHUN U NOCNEACTBUAX AHTPOMOIEHHOIO
3ArPA3HEHUA

1.1. OcHOBHbIe COCTaBNAOWME OKPYKaKoLen cpeabl U buocepbl

Ilon okpyxaronieil cpeoil MOHUMAIOT COBOKYITHOCTh B JaHHBIN Ie-
puon QU3HYECKHX, XUMUYECKUX, OHMOIOTHUECKUX XapaKTEPUCTHK, a
TaKXe COLMANBHBIX (PAKTOPOB, CHOCOOHBIX OKa3bIBAaTh NMPSIMOE MIIH KOC-
BEHHOE, HEMEJICHHOE WJIN OTHAIEHHOE BO3ACHCTBHE Ha yenoBeka. Ok-
pyKaromias cpefia — KOMIUIEKC 0OBEKTOB, SIBJICHUN U MPOIIECCOB, BHEIII-
HHUX TI0 OTHOIICHHIO K JJAHHOMY OpTaHHW3MYy, MOMYJISILUN HIIH cOO0IIe-
CTBY OPTraHM3MOB, HO B3aUMOACHCTBYIOIINX C HUMH 32 CUET KPyrOBOPO-
Ta BELECTB B PH-POJE.

ABTOpOM TepMHHA «OUOJIOTHSA» SBISICTCS (PPAHI[y3CKUH €CTECTBO-
ucneitatess XK.b. Jlamapk, kotopeiii ynotpedun ero B 1802 r. st 060-
3HAYECHUS! COBOKYIHOCTH OPTaHM3MOB, OOMTAIOIIMX HA 3€MHOM IIape.
3areM Ha OIUTENBHOE BpeMs 3TOT TepMHH ObuT 3a0bIT. B 1875 1. ero
paccmoTtpen npodeccop BeHckoro ynuepcutera 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 KHUBbIE CYIIIECTBA.

Buocdepa — «obnacTh KU3HUY», IPOCTPAHCTBO HA MOBEPXHOCTU 3€M-
HOTO IIapa, B KOTOPOM OOHTAIOT KHBbIE CYIIIECTBA.

B 1aHHOM KOHTEKCTE 3TOT TEPMHH MCIOJIB30BAJI PYCCKUM YUEHBIN-
reoxumuk B.U. BepHanckuii B cratee 1914 1. 00 uctopum pyouaus B
3eMHON kope. B 1926 r. akamemuk Bepranckuii omyOimMkoBan CBOI
KJaccuueckuit Tpya «buocdepay, Tae BepBbie BBIABHHYI TE3UC O POJIH
JKUBOTO BellecTBa B (QOpMUPOBaHWM © MONJCpKaHUH (DPHU3HKO-
XHUMHAYECKUX CBOMCTB OCHOBHBIX 000J04eK 3emiid. COBOKYIHOCTh BCEX
JKUBBIX OPTaHU3MOB, KOTJa-IN00 OOUTABIIUX M OOUTAIOIINX, HECMOTPSI
Ha CBOIO HE3HAUMTEJIHHYIO JJOJIO B 00IIei Macce 3eMJIH, UTPaeT OrpoM-
HYIO POJIb B I'€OJIOTUYECKON HBOJIOMHU, BO BCeX (U3NUYECKUX U XUMHU-
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YECKHUX MpPOoLEeccax, MPOTEKAIOUINX HA 36MHON MOBEPXHOCTU U B TOJILE
BOJ. «OKuBbIe BemiecTBa, — mucan BepHanckuid, — SBASIFOTCS (pyHKITMEH
ourocgepbl U TECHEHIINM 00pa30M MaTePUAIIbLHO U SHEPIETUICCKH ¢ HEH
CBSI3aHBbIl, SBIIIIOTCSI OIPOMHOM I'€OJIOTMUECKON CHIOH, €€ OIpelessto-
iei.
B.U. Bepnanckuii paccMmatpuBan Ouocdepy Kak o0NacTh KW3HHU,
BKJIFOYAIOIIYIO Haps/ly C OPraHu3MaMH U Cpejly OOUTaHUs.
Cpena obutaHus — 4acTh MPHUPOJIBI, OKPYXKAFOIIAS KUBBIE OPTaHU3-
MBI ¥ OKa3bIBaIONIasl HA HUX ONpeenEHHOE BO3ACHCTBUE.
[To Bepnanckomy, B Onochepe BbIICISIIOT pa3IudHbIC T€0JIOTHICCKH
B3aMMOCBSI3aHHbBIE TUIIBI BEILIECTB:
® KMBOE BEIIECTBO — COBOKYITHOCTh Tell )KUBBIX OPraHU3MOB, Hace-
TSIOMMX 3eMIII0 HE3aBUCHUMO OT MUX CHCTEMAaTHYECKOW TMPHHAI-
JISXKHOCTHU,

® (OHOTrCHHOE BEIIECTBO — IEOJIOTHYCCKHUE TIOPOBI, CO3IaHHbIC Oa-
roaapsi >KU3HEACSTEILHOCTH »UBBIX OPraHU3MOB (KaMEHHBIM
YTOJIb, U3BECTHSK U JIp.);

® KOCHOE BEIIECTBO, 0Opa3syrolieecs 03 y4acTHs KHUBOTO BEIIECT-
Ba, HaIpUMEpP TOPHBIC MOPOJIbI, BO3HUKAIOIINE MPU U3BEPKCHUH
BYJIKAHOB;

e OHOKOCHOE BEIECTBO, CO3AIOIIEeEeCS OTHOBPEMEHHO M KUBBIMHU
OpraHu3MaMHu, ¥ KOCHBIMH MTPOIECCAMH, HAIPUMED — TTOYBHI,

® PaIMOAaKTHBHOE BEIIECTBO;

® paccesHHBIC aTOMBI,

® BEMIECTBO KOCMHYECKOTO ITPOUCXOXKICHUSI.

[lepeMerienns u mpeBpaIIeHsT XUMHYECKUX JIEMEHTOB depe3 KOcC-
HYIO ¥ OPTaHUYECKYIO TIPUPOAY HPU aKTUBHOM yYaCTHHU JKHBOTO BEIIle-
ctea B.U. BepHanckuii ompemensin Kak Ouoceoxumuyeckue Yuxivl,
o0ecrevnBaroIe BO3MOKHOCTh JUIUTENBHOTO CYIIECTBOBAHUS U pas-
BUTHUS KU3HU TIPU OTPAHUICHHOM 3aIace JOCTYITHBIX XUMHUYECKUX dJIe-
MEHTOB B IIPUPOJIE.

buocdepa xapakrepusyercs OMOIOTHYECKHM pa3HOOOpa3ueM >KHUBO-
ro BemecTBa. MepapXuaHoCTh OpraHu3aIliy KUBOM MaTEPHUH MO3BOJISET
YCIIOBHO TMOAPA3/C/IUTh e€ Ha PsJl YPOBHEH, XapaKTepU3YIOMUX (PyHK-
[IUOHATHFHOE MECTO OMOJIOTHYECKON CTPYKTYPBI OMpPEAEIEHHONW CIIOXK-
HOCTH B OOIIIeH MepapXuu KUBOTO. BRIACISAIOT Clenyronme YpOBHU Op-
raHU3alliy )KUBOW MaTEepUu:
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1. Monexynapueii (OMOXUMHUYECKHE CHUCTEMBl KieTok). Ha stom
YPOBHE NPOSIBIISIIOTCS TAKKE MPOLIECCHI )KU3HEACATENBHOCTH, KaK 00MEH
BEIIECTB, MPEBpAIlCHUE YHEPTUH | Tepeaada HacleACTBEHHOH uHbop-
MallHu.

2. Cybknemounsiti — CUCTEMA OpPraHelll, yJacTBYIOIIAs B KJIETOYHBIX
(GYHKIUSAX, 00ECHCUNBAIOIINX IUIACTUYECKUE W JHEPreTHUECKUe Mpo-
L[ECCHI.

3. Knemounwui. KiieTka Kak dIeMeHTapHas CTPYKTYPHO-(QYHK-
LUOHAIbHAs €AMHUIA XHBOTO OPraHM3Ma, MOJAEP)KUBAIOILAs U BOC-
CTaHABJIMBAIOIIAsl CBOIO LIEIOCTHOCTH OJ1aroaapsi BHICOKUM aIalTHBHBIM
BO3MOXKHOCTSIM, PEAIN3yeMbIM B3aMMOOOYCIOBJICHHON NESTEIBHOCTHIO
OpraHesl.

4. Tkanesvlii W opeaHHblii — CHCTEMa KIETOK, OOECICUHBAIONIAs
(YHKIIMOHANBHYIO ¥ MOP(OJIOrHYECKYI0 yCTOWYMBOCTh Auddepeniu-
POBaHHBIX TKAHEH, CTICLIMAIM3UPOBAHHBIX OPTAHOB U CUCTEM.

5. Opeanusmennulii — enocTHast OMOJOTHYeCcKas CUCTEMa, CIOCo0-
Hasl K JJUTEIbHOMY HE3aBUCUMOMY CYIIECTBOBAHHUIO 32 CUET BBICOKHX
aIalITUBHBIX BO3MOKHOCTEH BO B3aUMOJEHCTBUH CO CpeAoii oOnTaHusl.

6. IlonynayuonHulii — 3IEMEHT OUOyeHo3a — KaK CUCTEMa OpraHH3-
MOB, TOJICPKUBAIONINX COXPaHEHHE OMOJIOTMYECKOr0 BUAAa — COBO-
KYITHOCTH 0CcO0€H, CXOQHBIX 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 M OKa3bIBAIOIIUX APYT Ha
Ipyra onpenenéHuoe BiusHue. OTHOCUTENBHO OAHOPOAHOE O abUOTH-
YeckuM (akTopaMm cpelbl MPOCTPAHCTBO, 3aHITOC OMOIIEHO30M, Ha3bl-
BaeTCs OUOMONOM.

KonnyecTBeHHO MOMyIIsUKM KaK COBOKYIMHOCTH 0COOEH OJHOro BU-
J1a, HACENSIONINX ONpeIeIéHHOe MPOCTPAHCTBO, BHYTPH KOTOPOTO MPO-
UCXOJIUT MTOCTOSTHHOE CKpEIMBaHKe, XapaKTePU3yIOTCS:

® UHCJIEHHOCTHIO (ONpEeNelsomencs ONOTHYECKUM TOTSHLIUATIOM

BUJIa ¥ BHEIIHUMH YCJIOBUSIMH KHU3HH);

® CTPYKTYpPHOU OpraHu3anuei (B 4aCTHOCTH, COOTHOIIICHUEM TPYIIIT

ocobeit 1o oy, BO3pacTy, TEHOTHITY );

® POXIAEMOCTHIO;

® CMEPTHOCTHIO;
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®  BBDKHMBAEMOCTHIO (A0COJIIOTHOM MM OTHOCHTEIBHOM OT HCXOAHO-
ro yuciaa ocodeld, COXpaHMBIIMXCS 3a ONpPEACTIEHHBIA MPOMEXY-
TOK BPEMEHH).

Kommuiekc cBOMCTB OIS, HAIIPaBIEHHBIX Ha MOBBIIICHUE Be-
POSITHOCTH BBIKMBAHHS M OCTaBJIEHHE MTOTOMCTBA, HAa3bIBAETCS IKOI02U-
ueckol cmpamezuell bIICUBAHUSL.

buozeoyenos — 0OAHOPOJHBIN y4aCTOK 36MHOM MTOBEPXHOCTH C OIpe-
JIENIEHHBIM COCTABOM KHMBBIX U HEKUBBIX KOMIIOHEHTOB, 00BeTMHEHHBIX
00OMEHOM BELIECTB M PHEPTUM B €IWHBIA NPUPOAHBIA Komiuiekc. CoBo-
KyIHOCTh Pa3iMYHBIX JKUBBIX OPTaHU3MOB, HACENSIOIIUX OINpPEIENEH-
HYI0 TEPPUTOPHUIO M BXOJAIIMX B COCTaB OMOTeOoleHO3a, HA3bIBACTCS
ouomotl.

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

I'panuisl Ouocdepsl onpenesOTes] HATMYUEM YCIOBHHA, HEOOXO0THU-
MBIX JUTSI )KU3HH Pa3HbIX OpraHu3MoB. Bepxuuii npezaen xu3znu ouoche-
pBl OrpaHMYEH MHTEHCHBHOM KOHLEHTpalMed ynbTpaduoJeTOBBIX Y-
yei: (PU3NYECKUM MpelNesioM pPaclpOCTPaHEHHs XHU3HH B arMmocdepe
SIBJISIETCSL O30HOBBIA CiloM. HukHUI mpenen CyliecTBOBaHHS >KU3HU
TPaJULHMOHHO ONPEAENIAIOT JHOM MUPOBOI'O OKeaHa W INIyOMHOH JUTO-
cepsl, xapakTepu3yromeiics Temmepatypoii 100 C.

JKuBble opraHu3Mbl, HaceJsAIOIINE Hally IJIAHETy, B MPOIECCE 3BO-
JIONUU OCBOWJIM UEThIpE Cpelnbl OOWTaHMA: BOJIHYIO, Ha3eMHO-
BO3AYIIHYIO, TOYBEHHYI0 M opraHu3MeHHylo (tabm. 1.1). Kaxnmas us
cpel oOMTaHMS OTIMYAETCS] OCOOCHHOCTSIMH BO3ACHCTBHS HKOJIOTHYE-
CKUX (paKTOPOB — OT/IEIBHBIX KOMIIOHEHT WJIM JIEMEHTOB CPEJIbl, KOTO-
pBIe BO3ACHUCTBYIOT Ha opraHu3M. OCHOBHbIE NPUHLUMIBI KiaccHprKa-
LUH SKOJIOTHYECKUX (PaKTOPOB IIpUBEICHBI B Ta0m. 1.2.

Okonorudeckue GpakTopsl Cpeibl IPU BO3ACHCTBUN HA OPTaHU3M MO-
T'yT BBICTYNATh:

KaK OrpaHUYUTENH, ONpPEIENSIOINE HEBO3MOXHOCTh CYIECTBOBA-

HUS B ITaHHBIX YCIIOBUSX;

KaK MOJU(HKATOPHI, BBHI3HIBAIOIINE aHATOMUYECKHE W MOPQOIOTH-

YECKHE U3MEHEHHS OPTaHU3Ma;

KaK Pa3lpa)XuTeNId, HHULUUPYIOIIUE MPUCIOCOOUTENbHBIE U3MEHE-

HUS QU3MOTOTHYECKUX WITH OMOXUMHUYECKUX TIOKa3aTenei;
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KaK CUTHANbI, CBUAETEILCTBYIOIINE 00 M3MEHEHHHM TEX WM HHBIX

(hakTOpOB cpenbl OOUTAHUSL.

[To oTHOmIEHWIO K KKAOMY (akTOpy BBIACISIOT: 30HY ONTHMYyMa
(HOpMaNTbHOM JKU3HEAESTEIHHOCTH), 30HY INeccuMyMa (YrHETeHHs) U
npeesbl BHIHOCIMBOCTH OpraHU3Ma, 32 KOTOPBIMH CYIIECTBOBAHHE Op-

TaHU3Ma HEBO3MOXKHO.
Taoauna 1.1

CpaBHHTeJbHAsI XapAKTePUCTHKA cpel O0MTAHHUS U aJaNTAIUNA K HHM

KUBBIX OPraHu3mMoB

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. [lo ajanTayu
Mepe IOTPYKEHHS B TIIyOHHY OCBEIIEH-
HOCTB YMEHBIIAETCs, JaBICHHE BO3pac-
Taer
IouBennas Co3nana xuBbiMH opranuzmMamu. Oc- IIpenmyrecTBeHHO
BaMBaNach OJJHOBPEMEHHO C Ha3€MHO- Mopdomornaeckunii T
BO3yUIHOM cpenoit. Heopnoponnas aJarTanun
(reTeporeHHast) B mpocTpaHncTse. Bo
BPEMEHH YCIIOBUsI 60JIee TIOCTOSHHBI,
YyeM B Ha3eMHO-BO3/YIIHOH cpesie oou-
TaHus, HO 0oJiee TMHAMMYHEL, YEM B
BOJHOM M OpraHu3MeHHOU. Bricokas
IUTOTHOCTS. JIe(UITUT WK TTOJTHOE OT-
CYTCTBHE CBETa
Hazemno- I'ereporennas B nmpoctpanctBe. OueHs | Mopdonorundaeckuii,
BO3JLyIIHAS JMHAMUYHA BO BpeMeHH. Pa3zpexxeHHas. | pU3HOIOTHYECKUH 1
Oo6wuinme cBeTa U KUCIOpoIa STOJIOTUYECKHUIT THIT
ajanTamnuu
Oprannsmennas | XKuzxas (kpoBb, nMba) win TBEpas Koananramnus napasura
(TkaHu). Hanbospliee nocTOSIHCTBO U X03s51MHa, CUMOHOTOB
cpelbl BO BpEMEHH U3 BCEX cpell 00uTa- | IpYyT K Ipyry
HUA

* Apnanrands — MPOIECC NPHUCIOCOOIEHHUsT OpraHu3Ma WM JPyroil OHOJOTHYECKOM
CHCTEMBI K M3MCHSIOIMMCS YCIOBHSAM CPEIbl OOMTaHUSI, BBIPAOOTABIIASICS Y OPraHu3-
MOB B IPOLIECCE JBOJIONUH. BBIACIAIOTCS TPU BHIA aanTalud: MOPQOIOrHYecKas,
OCHOBAHHAsl HA CTPYKTYPHBIX OCOOEHHOCTSIX OpraHu3ma; (usnonormdeckas (Kak crie-
mududeckre U3MEHeHus Ha (QYHKIMOHAILHOM YPOBHE); TOJIOTHYECKAS], BHIPAXKAIOIIAsI-
Cs pa3JIMYHBIMU HpI/ICHOCOGI/ITCHbeIMl/I (bOpMaMI/I IIOBCACHMUS.

14

BepHyTbCs B KaTanor y4ebHukoB
http://y4ebHukn.mHdpopm2000.pd/uchebniki.shtml



Y3HanTe CTOMMOCTb HanMcaHus CTyAeH4Yeckon paboThl Ha 3aka3
http:/ly4e®Hukn.mHpopm2000.pd/napisat-diplom.shtml

Ilo oTHOmIEHMIO K JIIOOOMY (haKTOpPy OpraHu3M O0JafaeT ompexae-
NEHHBIM TMANa30HOM BBIHOCIMBOCTH WJIM MOJAEPAHMHOCMU — CHOCO0-
HOCTBIO JKUBBIX OPTaHU3MOB B TOM WJIM MHOM CTENEHH MEPEHOCUTh KO-
JMYECTBEHHBIE KOJIeOaHusl IeHCTBUS IKOIOTHIECKUX (DaKTOPOB.

Taoauna 1.2

IpuHIUNBI KJIacCHPUKAIUH IKOJOTHYECKUX (PAKTOPOB

Mpunuun kaaccupukanun Buasl 3kosioruueckux GpaxkTopon

ITo dakropy BpemeHH DBOJIIOIIOHHBIE, UCTOPUYECKUE, IEHCTBYIOIINE

[To neproauuHoCcTH [lepuoanyeckue, HEMEPUOUIESCKHE

ITo cpene BO3HUKHOBEHUS ATMmocdepHbIe, BOJHbBIC, TeOMOP(OIOTHICCKHE, (DH-
3UOJIOTHYECKUE

ITo ouepénHocTu BO3HUKHO- | [IepBUUHBIE, BTOPpUYHbIE

BCHUS

[To npoucxoxaeHuto EctecTBeHHbIC, HICKYCCTBEHHBIE;
KOCMHUYECKHE, a0HOTHYCCKUE, OHOTHYCCKHE, aHTPOIIO-
I'CHHBIC, TEXHOTCHHBIC

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

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

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

[To criexkTpy BO3ACHCTBUS N3buparenbHOro uitk o01ero 1eicTBus

[To 06béMy BIIHSHHS WNupuBuayanbHble, rPyNoBbie, BUOBbIE, COLUANb-
HbIC

Buasl ¢ mmpokoii 30H0# TOJIEPaHTHOCTH HA3BIBAIOTCS 98pUOUOMHDL-
MU, C y3KOH — cmeHobuomuuimu. B cuimy TOro, 4to S5KOJOTHYECKHE Ba-
JICHTHOCTH OTJACTbHBIX MHAMBUIYYMOB HE COBIAJAIOT, SKOJOTHUYECKAS
BAJICHTHOCTh BHJIA IIMPE IKOJIOTMYECKON BaJEHTHOCTU OTIEIBHOW OCO-
omu.

B xo/1e AMUTENHHOM 3BONIONUY )KUBbIE OPTraHU3MbI B MHTEpecax HH-
JTVBHYyaTBHOTO ¥ TIOMYJISIIMOHHOTO BBDKUBAHUS TPUCIIOCAOINBAINCE
(amanTupoBaluCh) K U3MEHEHHUIO YCIOBHH cpeabl obutanus. Crocob-
HOCTb K aJjanTallyd — OJHO U3 OCHOBHBIX CBOMCTB KMBOT'O, IPOSBIISIO-
nieecsi B M3MEHEHHH OMOXMMHUYECKHX M (PU3UOIOTUUYECKUX CBOWCTB
KJIETKH, TOBEJCHUS OTAEIBHBIX OCOOEH, MepecTpOMKH IEJbIX JKOCH-
CTEM U T.]I.
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Brigenstor Tpu ypoBHS afanTaiuu 3KOJIOTHIECKUX CHCTEM:

1) mpucmocoOuTeNnpHBIE PeaKIK HHANBUAYaIbHOTO OPTaHU3MA;

2) IPHUCIIOCOOMTENIbHBIC PEAKIIMM HAJ0PraHU3MEHHOIO YPOBHS, TH-
MUYHBIC IS TPUPOJHBIX CHCTEM, MOJBEPIKEHHBIX JIUTCIHHOMY
BIIMSTHUIO HEOJIArONPUSITHBIX (DaKTOPOB;

3) mpoliecc aganTHBHOW MUKPOIBOJIOIHH, KOT/Ia B pe3yabTaTe JJIH-
TEJILHOT'O BO3JICUCTBHSI IKOJIOTUYECKOTO (hakTopa uepes3 psizl mpo-
MEXYTOUYHBIX ATAllOB CO CHWKEHHEM MPOTyKTUBHOCTH W YUCIICH-
HOCTH TIOMYJISIIMSI BOCCTAHABJIMBAET YMCICHHOCTh B PaMKaX HO-
BOH 3KOJIOTMYECKOW HOPMBI.

Oxpyxatomiast cpena ¢ e€ (pu3nIecKkuMu, XUMHUYECKUMU, KIIMMaTH-
YECKUMHU, OMOJIOTUYECKUMHU W APYTUMU HapaMeTpaMH, ¢ TOUYKH 3PEHUS
3BOJIIOLIMM  OMOJIOTMYECKUX BHJOB, OTHOCHUTEIHHO KOHCEPBATHBHA.
Temnbl €€ U3MeHEHHUS TO3BOJISIOT KUBBIM OpraHU3MaM YCIeBaTh HpPHU-
CI0CcalIIMBaTHCS K MEHSIOIIEHCs 00CTaHOBKE.

YenoBek — yacTh OMOCHEpBI, TPOAYKT €€ 3BOJIOIUM, CBI3aHHBIA C
OKpY’Kalolllel cpenoii 0OMEHOM BelllecTBa U MOTOKOB dHepruu. biaro-
napst 0oiee BEICOKOMY, TIO CPAaBHEHHIO C IPYTUMH OPTaHU3MaMU, YPOB-
HIO OpPTaHM3alli{, €r0 B3aMMOOTHOIICHHUS CO CPeNoW OOWTaHHS OTIIH-
YarOTCS CYIIECTBEHHBIMH OCOOCHHOCTSIMH.

C oJHOM CTOpPOHBI, HA HETO, KaK Ha YaCTh )KHBOTO BEIECTBA, IEHCT-
BYIOT 3KoJIoruueckre ¢paktopsl cpenbl. C qpyroil CTOpPOHBI, YEIOBEK KaKk
JKOJIOTMYECKUH (PaKTOp, B OTIIMYUE OT KUBOTHBIX, HE TOJBKO OJIb3YET-
Csl MIPUPOIHBIMU PECYpcaMy, HO M JAEUCTBYET Ha OKPYXKAIOIIYyIO Cpery
[IeJICHAIIPABIICHHO, IPUCITOCA0IHBas e€ 0] CBOU HYKIIBI.

UenoBedecTBO MpenCcTaBiseT cOOOW €NMHCTBEHHBIA Ha 3eMiie BUII,
oOUTAaIOUIHI MOBCEMECTHO, YTO TMPEBPAIIAET €0 B IKOJIOTHIECKUH (ak-
TOp C TII00ATBHBIM PACIpPOCTpaHEHHEM BIUSHUS. B TO ke Bpemst 3K0J0-
TUYECKHIA ONTUMYM CYIIECTBOBAHUS UEIOBEKA, C YUETOM €ro OWOIIOTH-
YECKUX M MCUXUYCCKUX MPOILIECCOB, OTPAHUYCH, ¥ BO3MOKHOCTD ILIHPO-
KOTO paccelieHus IOCTUTaeTcsl He MyTéM M3MEHEHHsT cOOCTBEHHOW (u-
3WOJIOTHH, TICHXUKH, a MyTEM CO3/IaHWs MCKYCCTBEHHOHW cpenbl. B pe-
3yJbTaTe€ €CTECTBEHHBIE 3KOCHUCTEMBI BBITECHSIOTCS aHTPOIOIKOIOTH-
YECKUMHU CUCTEMaMHU, JOMHUHUPYIOIIMM 3KOJOTHYESCKUM (PAKTOPOM KO-
TOPBIX SBJISIETCS CaM YEJIOBEK.

AHTPOIIOIKOJIOTHYECKUE CHUCTEMBI (aHTPOIMOIKOCUCTEMBI) — TIPO-
CTpaHCTBEHHBIEC IO/Ipa3/IeNieHusI cpellbl OOMTaHUSI YeIOBeKa, XapakTe-
pU3YIOIIHECS CXOACTBOM TMPHPOJHBIX, COMHUAITBHO-’KOHOMUYECKHX,
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NPOU3BOJCTBEHHBIX, 3KOJIOTO-THTHEHUYECKUX W KYJIbTYPHO-OBITOBBIX
YCIIOBUH JKU3HEAEATENBHOCTH HAaceJICHUS. OTU YCIOBUS (QOPMUPYIOT
MHUPOBOCIIPHSTHE, YPOBEHb 3JI0POBbsI, JeMorpaduyeckoe TOBEICHUE,
00pa3 KU3HH.

C yuéroMm cOpPMHPOBABIIMUXCS AHTPOIIO3KOCHUCTEM, OKPYKAFOIIIAs
cpella 4eroBeKa MpeCTaBisieT coO00i YeThIpe HEPa3phIBHO B3aUMOCBS-
3aHHBIE MO/ICHCTEMBI:

1) cobcTBeHHas mpupoAHas cpena — (pakTOpbl eCTeCTBEHHOTO WIIH
MPUPOIHO-aHTPOIIOTE€HHOTO MPOUCXOKIAEHUS, NPSIMO WM KOC-
BEHHO BO3/ICHCTBYIOIINE HA OT/IENHHOTO YeJIOBEKa U YeJIOBEUEeCT-
BO B LIEJIOM;

2) cpena «BTOpPOW TIPHPOMABI» WM KBa3HWIIPHUPOJHAs Cpela — BCE
AJIEMEHTHI MPUPOAHON Cpefibl, HCKYCCTBEHHO MPeoOpa3oBaHHbBIC
YEJIOBEKOM M XapaKTepU3YIOIIHEcs OTCYTCTBUEM CIOCOOHOCTH K
CaMONOJICPKUBAHUIO (T.€. TOCTENEHHO paspyliatomumecs 06e3
MOCTOSTHHOTO PETYIHUPYIOLIETO BO3JEHCTBUSA CO CTOPOHBI YeJIOBe-
Ka);

3) aprenpupoHas cpeqa W «TPEThs Cpeiay — CO3/IaHHBIN YeloBe-
KOM HMCKYCCTBEHHBIH MHUp, HE UMEIOUIUI aHAJIOrOB B €CTECTBEH-
HOW TpUpoje, HAYMHAIOMIMK pa3pylatbcsa 0e3 HempephIBHOTO
OOHOBIJIEHUS,;

4) commanpHas cpefa — OpraHU30BaHHAS COBOKYITHOCTH CBS3EH JIFO-
Jied, B KOTOpor (OPMHUPYIOTCS M YIOBJICTBOPSIOTCS TICHXOJIOTH-
YEeCKHe, KyJIbTYPHBIE, COITHAIHBIE U SKOHOMUYECKHE MOTPEOHO-
CTHU JIMYHOCTH.

B nporecce cyiiecTBOBaHHS aHTPOIIOAKOCUCTEMBI B3aUMOJCHCTBUE
JOEN U MPUPOAHOU CpEeAbl OCYIIECTBISETCS MO TPEM OCHOBHBIM Ha-
MIpaBJICHUSIM:

1) mpoucXoAauT M3MEHEHHE OMOJIOTHYECKUX W COIMAIBHBIX TOKa3a-
TeJel OTJEeNbHBIX HHAUBUAYYMOB M OOIIECTBA B II€JIOM, HAIpaB-
JICHHBIX Ha YJIOBJIETBOPEHHE TPEOOBAHUM, MPEAbIBISEMBIX YEII0-
BEKY OKpY’KaIoIllled cpeaoi;

2) W3MEHSAETCS COZHAHUE YETOBEKa;

3) ocymiecTBISETCS TEPEeCTPOrKa CaMOM OKPYXKAIOMIEH Cpeapl It
YIOBJIETBOPEHUsI TPeOOBaHMI YEIIOBEKa, B Pe3yJbTaTe KOTOPOM
MPUPOIHBIE 3aMachl IOCTEIIEHHO UCTOLLAKOTCS.
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OOumM pe3ynpTaToM OMOMOTHYECKHX M COLHAJIbHBIX MPOLIECCOB B
AHTPOIIOIKOCHCTEMAX SIBJIIOTCS IICUXOCOMAaTHYECKas WHAWBUAYalbHAs
Y TPYIIIOBAst aAaIITAINS YEIOBEUECKUX COOOIIECTB K YCIOBUSIM KU3HH.
CrnenmoBarenbHO, cpeia 0OMTaHUS YeloBeKa MpeICTaBIsieT coOol me-
pemsieTeHNe B3aUMOACUCTBYIOIIMX OMOJIOTUYECKUX, IMCHUXHYECKUX U
AHTPOIIOTEHHBIX JKOJIOTHYECKUX (PaKTOPOB, COBOKYITHOCTH KOTOPBIX B
pa3IMuUHBIX PErvMoHaxX IUIAHEeThl XapaKTePH3yeTCs CBOeoOpazueM, 00y-
CJIOBJIMBAIOIIMMCS IPUPOIHO-TEOrpadMuecKUMH, COLUATBLHO-3KOHOMU-
YECKHMH U MICUXOJIOIMYECKUMHU OCOOCHHOCTSIMH.
CornacHo yctaBy BcemupHOi opraHuzanuy 3ApaBOOXpaHEHUS
(BO3), enuHBIM MHTETpajbHBIM KPUTEPHUEM KayecTBa CPElbl, C TOUKH
3peHHs €€ MPUTrOJHOCTH IJIsi OOMTaHHS YeJIOBEKa, SIBISIETCA COCTOSHHUE
310poBhs HaceneHus. [lo ompenenenuto, nanHomy BO3, «310poBbe —
9TO MOJHOE (U3UYECKOe, NICHXUYECKOE W COLMAIBbHOE OJiaromnoiydue
WHIMBHU/A, @ HE TOJIKO OTCYTCTBUE OOJe3HEH U (U3NUECKUX HEI0CTaT-
KOBY.
Jns skcnepTHOM OLEHKH (BBHIOOpA) MPUOPUTETHBIX TOKa3aTesneit
3/I0POBbS UCTIOJNIB3YIOT CIEAYIOINE KPUTEPHH:
® 3IUAEMHUOJOIMYECKHE, BKIIOYAIOMKEe B cedsl OLeHKY Halironae-
MBIX TOKa3arenel 310poBbs (OOBIYHO B CPAaBHEHUH C (POHOBBIMH
YPOBHSIMU WJIM CO CTaHAApPTHBIMH), UX AMHAMUKH (HATIpaBICHHO-
CTH ¥ yCTOWYMBOCTH MHOTOJIETHUX TEHACHLMI) U YAEIHHOTO Be-
ca OTHENbHBIX KJIaccoB Oose3Heil (Hozojormueckux (opm) B
CTPYKTYpe 00I111ei 3a0071€BaEMOCTH;

® TUTHEHWYECKHE, OCHOBAHHbIC Ha 3HAHWW PEabHO CYyNIECTBYIO-
HIMX Ha TEPPUTOPUH CAHUTAPHO-IKOJIIOTHUECKUX (PaKTOpPOB prcKa
IUTS 310POBBSI HACEIICHHUS;

® CoLMaJbHbIC, ONPENEISIONINECS] YPOBHEM CMEPTHOCTH HACEICHUS
B pe3yJibTaTe MepeHeceHHbIX 3a00JIeBaHUH, a TaKKe BO3MOXKHO-
CTBIO paclpoCTpaHeHus OOJIE3HU B MOMYJISIUH;

® 53KOHOMHYECKHE, OOYCIOBIECHHBIE pa3MepaMH 3KOHOMHYECKOTO
ymepba B ciaydyae BO3HHUKHOBEHHs 3a00JieBaHMA M 3KOHOMHUYE-
CKOTro 3 eKTa B pe3yabTaTe ero NpeaynpeKacHusl.
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1.2. CocTosiHME OKpYXKatowWwei cpeabl,
eé 3arpsi3HeHue U Bbl3blBaeMble UM NOCneacTBUsA

Xo034icTBEHHAs! AEATENBHOCTh YEJI0BEKA B TEUEHUE MOCIETHETO CTO-
JeTus IpuBeJa K CepbE3HOMY 3arpsA3HEHHIO IUIAHETHl Pa3HOOOpa3HBIMU
OTXOJIaMHU TIPOHU3BOJICTBA. B CTOIH OTHOCHUTENEHO KOPOTKHHA MPOMEXKY-
TOK BpeMeHH B Ouocdepy ObUIO BHECEHO OOJBIIOE KOJIWYECTBO XHMH-
YECKHX COCAWHEHHH, U3 KOTOPBIX OKOJIO 4 MJIH MOTEHIIMAIBHO OIACHBIX
IUISL OKpYy»Katoted cpenbl U cBhImIe 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 TOMYCTHUMbIE
3Ha4eHUSI. MOXXHO KOHCTAaTHPOBATh, YTO K HACTOSIIEMY BPEMEHH Jes-
TEJILHOCTh YeJIOBEeKa MpHoOpena MaciTad reo’KOJIOrHnYecKUX Mpolec-
COB, TPUBOJIINX K HM3MEHEHHIO E€CTECTBEHHBIX OHMOT€OXMMUYECKUX
LUKIIOB Ha 3eMJie, YTO B CBOIO OYepe/ib HETaTHBHO CKa3bIBACTCA Ha 370-
poBbe uernoBeka. llocnennee oOcTosTENBECTBO 00YCIOBMIIO HapacTaro-
IIYI0 TEHAEHIUIO B DKOJOTHYECKHUX HCCIEeTOBAHUAX TepeHoca IpHUOpH-
TeTa ¢ OXpaHbl IPUPOJHBIX PECYPCOB HA OXPaHy 3A0POBbS YEIOBEKA.

[lon 3arps3HeHHEM OKpYXaroLled cpeabl MOHMMAIOT JIIOObIE HEXe-
JaTenbHbIe Ut 3KOCUCTEM aHTPOIIOTEHHbIE N3MEHEHHS M KilacCU(HIII-
pYIOT Ha OMOIIEHOTHYECKOE BO3/EWCTBHE, BBI3BIBAIOIIEE HAPYIICHHE B
COCTaBe U CTPYKType MOMYJSLHHA, CTAlHATbHO-AECTPYKIMOHHOE, TPH-
BOJSIIIEE K HAPYLICHUIO ¥ MPeoOpa30BaHMIO JTaHAIA(TOB U SKOCHCTEM
B TIpoIlecce€ NPHUPOAOINOIH30BAHMS, TapaMETPUUECKOe, H3MEHSIOIIEe
Ka4eCTBEHHBIE MAapaMeTPhl OKPY’KaIOIIEeH IPUPOJAHON Cpebl, HAIPUMED
TEIJIOBBIE, CBETOBBIE, PaHALIMOHHBIE.

3arpsi3HEeHHe OKpYXKAroIeH cpepl KIacCU(PUIUPYIOT Ha eCTeCTBEH-
HOE, CBSI3aHHOE C MPUPOIAHBIMHU KaTaKJIU3MaMH (B YaCTHOCTH, U3BEpKe-
HUE BYJIKAHOB, NbUIbHBIC OypH, JIECHBIE INOXKaphl), ¥ aHTPOIOTEHHOE,
BO3HHKAIOLIEE B IMPOLIECCE XO3IHCTBEHHOHN ESTEILHOCTH YEIOBEKA.

YpoBeHb €CTECTBEHHOTO 3arps3HEHUs] paccMaTpuBaeTcs Kak (oHo-
BBIH, KOTOPBIH HE3HAUNUTENLHO MEHSAETCS BO BPEMEHH.

[To macmrabam 3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl MOXKET OBITh IJ10-
OabHBIM, PETHOHAIBHBIM, JIOKATBHBIM (MECTHBIM). 3arpsi3HEHue, B 3a-
BUCHMOCTH OT BHJIA, MOKET OBITh OMOJOrHMYeCKUM, PU3NIECKUM U XU-
MHUYECKUM.
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XUMHUYECKHE COeIMHEeHHUs, oOnamamoniye OHOJOCTYMHOCTBIO, T.€.
CIOCOOHOCTBIO B3aUMO/ICHCTBOBATH HEMEXaHUIECKUM ITyTEM C )KHUBBIMU
OpraHu3MaMH, IIPENCTABISAIOT NEPBOCTEICHHBIN MHTEPEC C TOYKHU 3pe-
HUSI MEINKO-3KOJIOTHUECKOH 6€30MacHOCTH.

Yacte OMOJOCTYIHBIX COCTUHEHWN YTHIU3UPYETCS JKUBBIMH Opra-
HU3MaMH, Y4acTBYsI B IIPOLECCAX UX IJIACTUYECKOr0 M SHEPIETUYECKOT O
oOMeHa ¢ OKpyXKarolllel CpeJIoi, BHICTYIIAs B KAY€CTBE PECYPCOB CPEJIb
oburanus. Jlpyrue, moctymnas B OpraHu3M, HE UCTIOIB3YIOTCS B Ka4eCT-
BE UCTOYHUKA PHEPTUU WM IJIACTUYECKOTO MaTepuala, HO, NEUCTBYS B
JIOCTAaTOYHBIX J103aX W KOHIEHTPALHUAX, CIOCOOHBI BMEIIUBATHCS B OHO-
XUMUYECKHUE MPOLECChl OpraHu3Ma. Takue COECIWHEHHUS Ha3bIBAIOTCA
YYXKEPOJHBIMH UITH KCEHOOMOTHKAMH.

COBOKYMHOCTh YYXEPOJHBIX BEIIECTB, COAEPIKAIUXCA B arperart-
HOM COCTOSIHUM B OKpY’Karolled cpejie, MO3BOJSAIONIE UM BCTYNaTh B
XUMHYECKHE U (PUZNKO-XUMHIECKHE B3aUMOJICHCTBHSI C OMOJOTHIECKH-
MH O00BEKTaMHU HKOCHUCTEMBI, COCTABIISIET KCEHOOMOTHYECKHI MPOdUITb
OuoreoleHo3a.

Kcenobuotnueckuii mpodmib (Hapsay ¢ TEMIEpaTypoid, OCBEIEH-
HOCTBIO, BII&KHOCTBIO, TPO(YPUUECKUMH YCIOBHUSIMH H T.J.) SBISIETCS OJI-
HUM U3 BaXHEWIINX (PaKTOPOB OKPYKAIOIIEH Cpeabl, KOTOPHIA MOMKET
OBITh OMHCaH KaYeCTBEHHBIMH M KOJUYECTBEHHBIMH XapaKTEPHCTHKA-
MU. BHOLIEHO3BI, CYHIECTBYIOIIME B PA3JIMYHBIX PErHOHAX, B TOW WU
WHOW CTENeHU aJanTHPOBaHBI K COOTBETCTBYIOIIUM €CTECTBEHHBIM
(chopMHpOBABIIMMCS B XOJI€ SBOJIIOIIMOHHBIX MPOIIECCOB) KCEHOOMOTH-
4yecKuM TpodwisaM. Pa3nmudnable TpupoaHble KOJUIM3UH, a B TIOCIEIHUE
TOJIBI U XO3AWCTBEHHAS NIEATENLHOCTh YeJIOBEeKa, CYIECTBEHHBIM 00pa-
30M W3MCHMJIM E€CTECTBCHHBIH KCEHOOMOTHUYECKH NpOoduiIb MHOTHX
peruoHoB (0COOEHHO ypOaHN3UPOBAHHBIX).

XuMHUUECKHE BELIECTBA, HAKAIIMBAIOLIKMECA B OKpYyKaroulel cpene
B HECBOMCTBEHHBIX € KOJMYECTBAX U SIBJISAIOIIMECS NPUUYUHONW U3MEHE-
HUsI €CTECTBEHHOTO KCEHOOMOTHYECKOTO MPOQUIIS, BRICTYIIAIOT B Kaue-
CTBE 3KOIOJUTFOTAHTOB (3arpsi3HUTENEH ).

K xumuueckum 3arps3HuTensM (MOJUTIOTAHTaM, 3KOMOJUTIOTAHTaM)
OTHOCAT BEIIECTBA, OKa3bIBAIOIME BPEJHOE BO3ICHCTBUE HA JKUBBIE
OpraHU3MBbl 32 CYET MPSIMOrO WJIM KOCBEHHOI'O BJIMSHHUS Ha COCTOSIHUE
TOMYJISIIAN ¥ OMOTIEHO30B.
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B T1abn. 1.3 mpuBeaeHsl NaHHBIE, XapaKTEPHU3YIOIIUE TI00aJIbHbBIE
3MHUCCHH XUMHUYECKUX MOJITIOTAHTOB €CTECTBEHHOTO U aHTPOIIOTEHHOTO
MIPOUCXOXKICHUSI.

Taoauna 1.3
I'06aabHBIe 3MUCCHH M3 PUPOJIHBIX HCTOYHIUKOB U B pe3yjbTaTe
YeJIOBEeYeCKOoi AeITeJIbHOCTH

Xumuyeckue IIpupoansie YesoBeyeckasi
coeuHeHusl HCTOYHHUKH, JeITeJIbHOCTh
MJIH T/T0] MUJIH T/TO % obmeii
IMHCCHU
Juokcun yriepona 600 000 22 000 35
Oxcun yriaepona 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
Okcubl a30Ta 770 53 6,5
CoenuHEHHS Cephl 304 150 33,0

OKOIOJUTIOTAHTHI OJIPA3AEIAIOT Ha ABe rpynmbl. K mepBoif oTHOCST
BEIIECTBA, MPOLYLUPYEMBIE B KOJIMYECTBAX, HE OKA3bIBAIOIINX MPSIMOIO
HEraTUBHOTO 3(¢eKTa Ha KUBBIE OPTaHU3MBI, HO WHUIIMHPYIOIUX Ha-
pYLIEHUE XUMHUYECKUX M (U3UUECKUX TapaMeTPOB OKpYXKarolei cpe-
IIbl, UYTO B ONPENEIEHHBIX YCIOBUSAX MOXKET OKa3aTh BIUSHUE HA BBLKH-
BaeMOCTh OMOJIOTHYECKUX BUIOB. BTopas rpymnma — BemecTBa, Crocoo-
HbIC B JOCTATOYHBIX KOJIMYCCTBAX OKAa3bIBATH BPECIAHOC BO3JICI>'ICTBPIG Ha
JKUBOM OpraHM3M.

HcTouHnKaMu aHTPOIOTEHHOTO (TEXHOTCHHOTO) 3arpsa3HEeHUs] OKpY-
JKAIOIICH CPelIbl CIY)KAT Pa3InUHbIC 00BEKTHI IPOU3BOJICTBEHHOW U ObI-
TOBOM JeSITeIbHOCTH (Tabdu. 1.4).

TexHOTeHHBIE UCTOYHUKHU 3arpS3HEHHS XapaKTEPU3YIOTCS OONBIION
CKYYEHHOCTbIO, YTO IMPUBOJUT, KAaK MPaBUIIO, K JIOKAJIbHBIM 3arpsi3He-
HUSIM BO3AYIIHOW cpeabl. OHAKO psii MOJUTIOTAHTOB, 33 CUET (PHU3HKO-
XUMHYECKHX ¥ OHOJNOTHYECKHX TMPOIECCOB, MPOTEKAIINX B OKPY-
xKaromeil cpene, crnoco0eH K aKTHBHOMY BKJIIOYEHHIO B OHOCQEpHBIH
KPYTOBOPOT BEILIECTB. DKOIMOJITIOTAHTHI, TIEPEXOASIINE U3 OIHOM Cpeabl
B IPYIYI0, OTHOCATCS K CTOMKHUM 3arpsA3HUTEIISM.
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Ta6auna 1.4

OcHOBHBIE BH/bI AHTPONOIr¢HHOr0 3arpsAASHEHUA U UX UCTOYHUKHU

Bupa 3arpsisHenust

OTtpacib NPOMBINLIEHHOCTH, AJS KOTOPOM
XapaKTepeH YKa3aHHbI BUA 3arpsi3HeHUst

Bozayx

T"anorencoznepskamue coeIMHEHHS

XI/IMI/I‘{CCKaﬂ, XOJIOAHUJIbHAas

MeTaaecKkue 4acTHITBI

Meramryprudeckast, TOpHOJOOBIBArOIIast

VrneBonopoast

TerutoBast OHEPIreTHKA, TPAHCIIOPT

CO,, SO,, NO, NO,

TemnoBast sHepreTUKa, TPAaHCIOPT

ITouBa

AXTHBHBIN W

l'oponckue craHMKU OHOIOTHYECKON OUUCTKU

3oma, mIak OHepreTudeckasi, MeTaJUTypruaecKas
Meramist Meramryprudeckast, XHMHIECKast
Mycop KoMmMmyHanbpHO-0BITOBOE XO3IHCTBO, TOPOACKOE

XO03SHUCTBO

HHaCTMaCCLI, OpraHnu4eCcKuc BEIIC-
CTBa

XuMuaeckast

Panuonyxin st

ATtomHas OHEPIreTHKa, BOCHHAsA

emmtono3a u 6ymara

Henmrono3no-Oymaxnas,
OBITOBOE XO3AHCTBO

KOMMYHAJIbHO-

Boaa

B3BelieHHbIe YaCTHIIBI

KoMMyHanbHO-0bITOBOE XO3SIHCTBO

HoHBI TSHKENBIX METAJIIOB

I'opHOD00BIBatOIIAS, MAITMHOCTPOUTEIIBHAS

Kpacutenu, GpeHoss

TekcTunbHast

JlerkoycBosiemble U OMOTCHHbBIC

BEIECTBA, MCCTUIH/IBI

CenbCcKoe X03sICTBO, TOPOJCKOE XO3SICTBO

AaKTHBHBIC BCIIICCTBA

Munepanshbsle  conu, Opranunde- | XuMuueckas

CKHE PacTBOPUTEIH

Hedrenpomykrsr HedrenoOriBatoriasi, HedTenepepadaThiBaromas
Pagnonykiust ATOMHasI DHEPTreTHKa, BOSHHAS

Cunrernuueckue MOBEPXHOCTHO- | ['opojickue cToku

Teruto

3HCpFCTI/I‘{CCKaﬂ

IIpn oneHKe aHTPONOTEHHOrO 3arpA3HEHHS OKPY)KAIOLIEH Ccpenbl
BaXHO YYHUTHIBATh BO3MOXKHBIE JKOJIOTHYECKHE MOCIEICTBUS, KOTOPbIE

OHM MOTYT BbI3BaTh (Ta0IM. 1.5)
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Crpanamu OOH, y4acTBYIOIIMMH B MEPONPHUATHAX MO YIIydIle-
HUIO ¥ OXpaHe OKPYKAaIoIIeH CpeJlbl, COrlIaCOBaH NepevYeHb Hanbolee
BaYKHBIX BEIIECTB, 3arPs3HAIOMUX Onocdepy, W SABIAIONIUXCSA Orac-
HBIMU JJIA 30POBbs uenoBeka. K UX 4uciy OTHOCST COCOUHEHUS Tsi-
KENBIX METaJIOB, MECTHLUABI, IMOIUIUKINYECKHE apOMaTHYEeCKHe
YTJCBOIOPOIbI, XJIOPOPraHUYECKHE COCAMHEHUS, HEQTEHPOMYKTHI,
(heHOITBI, AeTepPTreHThl, HUTPATHI.

Taoicénvie Mmemanivbl — 3TO METAIIIBI ¢ OOJBIION MIIOTHOCTHIO: CBH-
HEIl, KaMHH, PTYTh, HUKEIb, KOOAJILT, XPOM, MEb, IIMHK, MBIIIbSK,
cyppMa u ceneH. MX mocTyrieHne B OpraHu3M B U30BITOYHBIX KOJIH-
YeCTBaX MPUBOIUT K PA3BUTHIO MPHUPOIHBIX W TEXHOT'CHHBIX MUKDO-
anemenmo306. B Manbix xommaectsax (ot 107 1o 107'% %) onu Heoo-
XOJUMBIMU JJI1 HOPMAJIbHOM JKU3HEACSITEIbHOCTH OPraHu3Ma.

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

CKOPOCTb U3BJICUYECHUS] METAJJIOB U3 3€MHOM KOPHI YEIOBEKOM BbI-
1€, YeM I'€0JIOTHYECKasi CKOPOCTh UX U3BJICUCHUSI;

B OTJIMYKE OT OOJBIMMHCTBA OPTaHWMYCCKHUX 3arps3HUTENCH, TOII-
BEPTaIoIUXCs MPOIeccaM Pa3okKEeHHsI, METAJUIBI CIIOCOOHBI JIUIIL K
nepepacipeeNICHII0 MeXAy OTACIbHBIMUA KOMIIOHEHTaMU Teocdep;

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

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

METaJIJIbl BBICOKOTOKCUYHBI IS Pa3IUYHbIX OMOJIOTUYECKHX 00b-
€KTOB.

B acmekTe MenMKo-3KOIOTHYECKO 0€30MaCHOCTH U3 TSKENBIX Me-
TaJUIOB HauOOJbIlIee 3HAYCHNE NMPUIAETCS TaK Ha3bIBAEMOUN OOJBIION
YeTBEpKE: KaJMHIO, CBUHITY, PTYTH U MBIIIBIKY.

Kaomuii mmpoko pacmnpocTpaHeH B okpyxarmomeit cpene. HMcrou-
HUKaMW aHTPOIIOTEHHOTO 3arpsA3HEHUI SBISIOTCS: BEIOPOC KaaMUs B
CTOYHBIC BOJIBI, IPOM3BOJICTBO U UCIOJb30BaHKUEe (HochaTHBIX ya00pe-
HUH, CXKUTaHUE OTXOJIOB, yIJisl, OCH3MHA U T.A. J|ONIOJIHUTEIBHBIM HC-
TOYHUKOM IMOCTYIJICHUSI KaAMHUS B OPraHU3M SBIAIOTCS KYpEHUE U
MUILEBbIE TPOJYKTHI, coAeprkamne kaamMuil. Kaamuii ouenb MeIJIEHHO
BBIBOAUTCS U3 OPraHU3Ma: MEPUOJ €ro MOIYBbIBEACHUS U3 OpraHu3Ma
YeJI0BEKa COCTaBIAET 0Kouo 25-30 jerT.
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Taoauna 1.5

IKOJIOrHYecKasi XapaKTePUCTHKA OCHOBHBIX MCTOYHHMKOB 3arpsi3HeHus Guocdepni

3arpssHuTeab

IKOJIOrHYECKAsS XapaKTePUCTUKA

Vriekucsiii ra3

O6pa3zyercst IpH CTOPAaHUU BCEX BHIOB TOIUIMBA. Y BEJIMUCHHUE
ero cojepkaHusi B aTMoc(epe NPHBOJUT K MOBBIILICHUIO €&
TeMIepaTypbl

Oxkuchk yriepona

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

CepHHUCTBIi ra3

CoJepKUTCsl B JBIMOBBIX IPOMBIIUICHHBIX IPEANPUSITUSIX.
Be3biBaeT 060CcTpeHNe pecIUpaTOPHbBIX 3a00JIeBaHIN

OKHCIIBI a30Ta

Co311al0T CMOT, BBI3BIBAIOT PECHHMPATOpHBIC 3a00JIeBaHUS H
OpOHXHUT

Hutpatel u HUTPUTSI

CopnepxaTbCsl B a30THBIX YHOOpeHusx. Bricokue KOHIEHTpa-
LMY B MHUIIEBBIX NPOAYKTaX U HHUTHEBOH BOJIE BBI3BIBAIOT
W3MEHEHHs CTPYKTYpBI FeMOrIo0nHa

Docdatsr Copnepixurcst B ynoOpenusix. OfUH U3 OCHOBHBIX 3arpsi3HUTE-
nei BoJoéMOoB
Pryth OIMH U3 ONMACHBIX 3arpsA3HUTENICH MUIIEBBIX MPOAYKTOB, IO-
pa’kaeT HEPBHYIO CUCTEMY
CBuHenl Jobasinsiercst B OeH3MH, AeiicTBYeT Ha ()EPMEHTHBIE CHCTEMbI
U OOMEH BEIECTB B JKMBBIX KIIETKaX, BBI3bIBACT aHEMHIO W
NICUXUYECKUE paccTpoiicTBa
HedTs [IpuBoauT K MaryOHbIM DKOJOTHYECKUM IOCIEICTBUSIM, BbI-
3bIBaeT ruOeNb IUIAHKTOHA, PHIO, MOPCKHX NMTHI[ U MJICKOIH-
TAIOIMIUX
IMomuuuknnyeckue | OOpa3yroTcs HpU HEMOJHOM CrOpaHMM JPEBECHUHBI, YIIf,
apoMaTHYECKHe He(PTEIPOAYKTOB, MHULIUHPYIOT PA3BUTHE PAKOBBIX OMYXOJICH
YTIICBOIOPOIBI
Xnopopranuueckre | PacTBOpsOTCS B KHPOBBIX TKaHSIX OPraHU3MOB U OHMOAKKY-
TIECTUIHIBI MYJIUPYIOT B TPOQHUUECKHX IIEIAX, OKa3biBas TOKCHYECKOE
BO37ICHCTBHE HAa OMOTY U YeloBeKa
Tomuxmnopuposanuble | HakammmBarorcs B OMOTHYECKHX W a0HOTHYECKUX KOMITOHEH-

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/IEHCTBHE HA MHOTHE KOM-
MOHEHTHI JKOCUCTEM
Paguanus [Ipy moBBILIEHUH AOMYCTUMBIX /103 MPHUBOAMUT K 3JI0KAYECT-

BCHHBIM 06pa303a1—1mM U TCHETUYCCKHUM MYyTalusIM
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K xapakTepHbIM 00JNIE3HSIM TOpOXKaH, CBA3aHHBIX C MOCTYIUICHHEM
KaJMHs, OTHOCST TMIEPTOHMIO, HIIEMHUYECKYI0 OOJE3Hb cepAaua, Mo-
YEYHYI0 HEJO0CTaTOYHOCTh, 3a00NeBaHUS JABIXaTEIbHONH CHCTEMBI,
JUC(YHKIMIO MOJIOBBIX OPraHOB, HAPYIICHUE HEPBHOM CHUCTEMBI, IMO-
pakeHHE OIOPHO-ABUIaTEIbHOrO ammnapaTa, CHIDKEHHE HMMYHHOTO
cTaryca. MaccoBbele XpoHHUYECKHe TOpaxkeHus Jiojei (B Gopme 6o-
JIE3HU «UTal-UTai» — SMOHCKUNA SKBUBAJEHT MEXKIOMETHS «OX-0X)»)
UMeNy MecTO B SIMOHMHU Cpeay HacelleHHs, YIOTpeOJsBILEro 3apa-
KEHHYIO KaJMHEM BOAY, KOTOpas HCIOJIb30Bajach IUIsl WPPHUTaluu
pucoBbix mojeil. Ha3zanue 00Je3HM MPOMCXOAUT OT HECTEPIHUMBIX
KOCTHBIX OOJIeH B CITMHE M HOTaX, COMPOBOKAAIOLUINX HHULUUPYEMBIX
KaJMHEM MpoLecC NeKaNbLIU(HUKALUU CKeJeTa BCIEACTBUE Hapyllle-
HUs pocopHO-KaTBIIMEBOTO OOMEHA.

3arpsi3HEHHE KaJMHEeM aTMOC(EpHOr0 BO3AyXa, MOYBBI, BOIHI,
NPOIYKTOB MHUTaHUs B PE3yJIbTaTe MPOU3BOJACTBEHHON IEATEIbHOCTH
HEYKJIOHHO Bo3pacTtaeT. Ero BpegoHocHbIE 3((deKThl (OT THIIEPTOHUT
JI0 KaHIIeporeHe3a) Hapsily ¢ HIMPOKUM M BCE BO3PACTAIOIIUM HCIIONb-
30BaHMEM W HAKOIJICHUEM B OKPYXAloLIeH cpene MO3BOJAET MOja-
ratb, YTO 3TOT METaJUI B KAUECTBE 3KOMOJUTIOTAHTa MPEACTABIACT IS
YeJIOBEYECTBa OJHY U3 HaNOOJIBIINX OMAaCHOCTEH.

[[Iupouyaiiiiee UCTIONB30BAHUE CEUHYA B XO3SIMCTBEHHOU HAESITEINb-
HOCTH (IPOM3BOACTBO AKKYMYJISITOPHBIX OaTapei, pe3uHbl, IUIacT-
Macc, KpacuTelnei, 100aBok k OeH3MHY, monurpaduyeckas MmpoMBbIII-
JICHHOCTH U Tp.) IPUBOAUT K MOCTETICHHOMY HaKOIUICHHIO METajia B
OKpy>Katolei cpeae. B HacTosiiee BpemMss MEUpOBasi POLYKIMS CBHUH-
1a COCTABIISIET OKOJIO 9 MIH T/Toll. CBUHEL CONEPKUTCS B Pa3IMIHBIX
cpenax (mouse, BO3AyXe, BOJOEMAX M MUTHEBOM BOJIE) U B MPOIAYKTAX
MUTaHUS (MOJIOYHBIX M MyYHBIX U3AEIHSX, MsCe, PbIOe U Tp.).

Octpble OTpaBiieHHS CBHHIOM BCTpedaroTcs penko. OCHOBHYIO
OMACHOCTh TPEJACTABISIET XPOHHYECKOE BO3JEHCTBHE COEAMHEHUI
CBHHIIA Ha HACEJICHUE Yepe3 3apaXEHHbIM BO3yX, BOJYy, IIOYBY U IH-
u1y. BozneiicTBue cBUHIA 1 €r0 COEAUHEHUH Ha YeloBeKa MPUBOAMT K
MATOJIOTHHM HEPBHOM U 3HJOKPUHHOW CHCTEM, HAPYIIEHUIO PENpOayK-
TUBHBIX (YHKIWH, TOPAXKEHUIO TIOYEK, TEMATOJIOTUIECKUM U cepliey-
HO-COCYAMCTBIM HApYIICHUSIM.

B mpexHne Beka CBHHEIN SBJSUICS JOMHHHPYIOLIEH NPUYMHON
XpOHHUYECKHUX OTpaBieHui. [lo MHEHUIO HEKOTOPBIX CIHEIHATUCTOB,
yXyIIIeHHE 30pOBbsl HAaceJIeHus1 PuMckoii uMmeprun BO MHOTOM CBSI-
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3aHO C XPOHHMYECKOM MHTOKCHKAlMEH CBUHIIOM, IIMPOKO MPHMEHSB-
IIMMCS JUIS U3TOTOBJIEHUS BOJONPOBOJIOB U MOCYIBI.

Pmyme namna npuMeHeHHE B AJIEKTPOHHOM MPOMBIIIIIEHHOCTH,
NPOM3BOJICTBE (YHTHIIUIOB U Tp. PaHee snmumemun oTpaBiIeHUN pTy-
TBIO (MEPKYpHO3) UMEIH MECTO Ha IEJUTI0I03HO-OyMa)KHOM HpPOM3-
BOJICTBE; B HACTOSIIEe BPEMS UCIIOJIL30BaHKE B MHILY 3epHa, 00pabo-
TAHHOTO PTYTHBIMH (DYHTHIMJAMH, TOTpEOJICHHE PHIObI, BHUIOBIICH-
HOW B BOAOEMAX, 3apaXEHHBIX PTYTHIO, — OCHOBHBIE IIPUYMHBI MACCO-
BBIX OTpPaBJICHU.

Hawnboree n3BecTHBIM CiIy4aeM MacCOBOTO OTPaBIECHHEM PTYTHIO
sIBIISieTCs 3a00JIeBaHUE, BBI3BAHHOE YIMOTPEOJIEHHEM B MHUILY DPHIOBL,
OTPaBJICHHOM METHJPTYThIO, ¥ mobepexbs B Oyxre Munamara (Sno-
HUs1). Beiio 3apeructpupoBano 292 ciryyas 00ye3HH, W3 KOTOPHIX 62
CO CMepTeIbHBIM HCXONIOM. Briocieactsuum sta dopma 3aboseBaHus
NOJTy4nya Ha3BaHue «0ose3Hb MuHamartay.

BemecTtBa, comepkalliue MuluibsaK, UCIONIB3YIOTCS B METaJLTypIru-
YECKOW MPOMBIIIICHHOCTH, MPUMEHSIOTCS B Ka4eCTBE MECTHIUIOB U
mp. [Ipu oTpaBneHNH MBILIBIKOM HA0IIOAAETCS TOPAKECHUE KETYL0U-
HO-KUIIEYHOTO TPaKTa, CUCTEMbl KPOBH, IOYEK, MEYECHH, HEPBHOMN
cuctembl. OnucaHbl cIy4al MaccOBOTO 3a00JIEBaHUS PaKOM KOXHU Y
xutenedt npouHmu Kopmoba B AprentuHe U Ha ocTpoBe TaiiBaHb,
I7Ie HAaCEJICHUE B TEUCHUE MHOTHUX JIET UCTIONB30BAJIO BOAY C BHICOKUM
coliep)kaHueM Mblbsika. B Slnonun B 1972 1. Gonee 12 Thic. merei
TIONyYMJIA OTpPaBJIEHHE KOHCEPBUPOBAHHBIM MOJIOKOM, 3apaKEHHBIM
MBILIBSIKOM.

Honuyuxknuueckue apomamuueckue y2neo0opoost. CoequHEHUs
9TOHM TPYIBI BCTPEYAIOTCS BO BCeX cdepax OKpyKarolleHd 4eloBeka
cpenpl. OHE 00pa3yIOTCs B Pe3yJibTaTe BYJIKAaHUYECKOH JesITeIbHOCTH,
B npouecce HeTe-, yriie- U CIaHueoO0pa30BaHus U CrOPaHUs Pa3iny-
HBIX TOPIOYMX MaTepuaioB. IHOAUKaTOpHOE 3HAUYEHHUE I BCEX MOJIH-
HUKIMYECKUX apOMaTUYeCKUX YTIEBOJOPONOB HMeeT OeH3alupeH,
SIBIISIIOIIMIACS HanOoJnee CTaOMIbHBIM, OMONOTHYECKH AKTHUBHBIM U
BCEr/la HaXOASIIUMCS TaM, T/Ie IPUCYTCTBYIOT APYTUe MPEICTaBUTEIH
rpymnisl. B OonbIIMHCTBE MPOMBIIIICEHHBIX IIEHTpoB Poccum cpenHe-
roZioBasi KOHIEHTpalys OeH3almMpeHa B BO3JyXe NPEBBIIIAET HOPMa-
TUBHBIE TIOKA3aTeNN B HECKOJIBKO pa3. DKOJIOT0-3HAEMHUOTIOIHIECKHE
WCCIIEJIOBAaHUS, MPOBEAEHHBIE B PAa3IWYHBIX CTpaHaX MHpa, CBHUIE-
TEJILCTBYIOT O IPUUYNHHO-CIEACTBEHHON CBSA3M BO3ACUCTBHS OEH3amu-
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peHa ¥ yBEIWYEHUs MOKa3aTesiell CMEPTHOCTU U 3a00J€BaeMOCTH Ha-
CeJICHHUS PAKOM JIETKHUX.

Xnopopzanuueckue coedunenus (IIPEKAE BCEro IOIUXJIOPUPOBAH-
Hble OM(peHITBI, PYypaHbl, JHOKCHHOMOAOOHBIE COSANHEHHUS, XJIOPOP-
raHW4YecKHe MmecTHunAbl). K OCHOBHBIM HCTOYHHKAM 3arps3HEHHs OT-
HOCSITCSI: TEPMHUYECKOE PA3I0KEHUE Pa3IMYHBIX XHMHUYECKUX MPOAYK-
TOB, METAJUTYprHyecKasi IPOMBIIUICHHOCTh, BBIXJIOIHBIE Ta3bl aBTO-
MOOMIIEH, JecHbIE IMOXKaphl, IPOU3BOACTBO HEKOTOPHIX BUAOB IPO-
nykuuu. CoeaMHEHHs JAaHHOW TPYMIIBI OTHOCSTCS K IPYMIE CTOMKUX
OpPraHUYECKUX 3arpsisHUTENEH, 00IalaloInuX CIOCOOHOCTBIO aKKyMY-
JIMPOBATHCSI B SKOCHCTEMAaX M MUILEBBIX uensx. OHM 00mafgaroT SpKo
BBIPQKEHHBIMH KaHIIEPOI'€HHBIMU M MYTareHHBIMH CBOMCTBaMH, CIO-
COOHBI BBI3BIBATh HAPYIICHHS PEMPOJYKTUBHOTO 3JI0POBBS, SHIOK-
PUHHOM CHCTEMBI, HEPBHO-IICUXHUYECKOIO Pa3BUTHS IETEN.

HauOonee macmraOHble Cilyyal SKOJIOr0-3aBHCUMBIX 3a00jeBa-
HU, CBSI3aHHBIX C IOMaJaHUEM B OKPYKAIOUIYIO CPeAy MOIUXJIOpHU-
poBaHHBIX OudeHnIoB u Gypanos, umenu mecto B Anonnu (1968 r.),
KOrJa mocje ynoTpeOsiaeHus B MUy 3apa’keHHOTO MOJUTIOTAaHTOM PH-
COBOT0 Macjia MoCTPagaio OKOJIO 2 THIC. YeJIOBEK. J1a GopMa OTpas-
JICHUs B TAJIbHEHIIeM MoTy4ria HazBanue «oonesns FO-1oy.

HIupoxuii CIEKTp HEraTUBHBIX MOCIEACTBUI I 3J0POBBSI YeNIOBEKA
U OKpY’KaloIIed ero MpUpoOAHOM Cpeabl OT BO3ACHCTBHS JUOKCHHOIIO-
JIOOHBIX COEAMHEHUH, HapsAaAy cO BCE BO3PACTAIOIIMM HAKOIUICHUEM HX
B OKpY’KaloIIeH cpelie W YacTBIMH CIIydassMH MacCOBBIX OTpPaBJICHUH,
MO3BOJISIET pacCMaTpUBaTh COCAMHEHUs JAHHOTO Psifia B KayecTBE Hau-
OoJiee OMAcHBIX 3KOMOJUIIOTAHTOB. XUMHYECKH WHEPTHBIE M YCTOMYH-
BbIe K OMOJIOTHYECKOW TpaHc(hOopMaliy TUOKCHHBI TIOCTYIAIOT B OKPY-
JKAIOILYI0 CpeAy U3 MHOTMX MCTOYHHKOB, B TOM YHCJIE U3 MPOAYKTOB U
OTXOZIOB XMMHYECKOW, LEJUTION03HO-OyMaXHOH M METaulypru4ecKoi
MPOMBIIIIEHHOCTH, TPOJYKTOB COKHUTAaHUS TMPOMBIIUIEHHBIX OTXOJIOB,
TrOPOZAICKOTO Mycopa, O€H3MHOBOTO W JM3EIBHOTO TOIUIMBA. J[MOKCHHBI
OTJIMYAIOT BBICOKAs YCTOMYMBOCTbH, CIOCOOHOCTH K IMIOOAJIIBHBIM Iepe-
MEIEHUSM B TIPUPOJTHON Cpelie M HAKOIJICHUIO B €€ Pa3lMuHBbIX a0Ho-
TUYECKUX U OMOTHYECKMX KOMIIOHEHTaX, MHUTPAIMs MO MHIIEBBIM Iie-
M ¢ 3¢p(HeKToM OHMOIOTUYECKOro YMHOXeHHS (Iepron Mojypacaga
HanOosiee TOKCMYHOTO B a0MOTMYECKHX KOMIIOHEHTAaX OKPYKaroIeH
Cpellbl TOCTUTaeT HECKOJIBKUX JICCATHIICTUH, a TIEPUO/] MOTYBBIBEICHHS
W3 OpraHu3Ma 4JeroBeka — 70 32 Jer).
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B opranusm demoBeka ITUOKCHHBI MOTYT IOCTYNAaTh BCEMH H3BECT-
HBIMM NyTSIMHM M NI€PENABATHCA IUIOAY C MOJOKOM MaTepd. J[MOKCHHBI,
o0manas cCBOWCTBAMH MOJUTPOITHBIX TOPMOHOMOIOOHBIX 0B, HHULIUH-
PYIOT y YeJOBEeKa U )KHUBOTHBIX ()OPMHPOBAHHE MHOXKECTBA KIICTOYHBIX,
TKaHEBBIX M CHCTEMHBIX OTBETOB, KOTOpPbIE B HAcTOsfLIee BpeMs oObe-
JUHEHBI B MIOHATHE IMOKCUHOBAs ATOJIOTHD.

Bricokass mMenuiuHCKash M colMajibHas 3HAYUMOCTb JUOKCHHOBOM
MATOJIOTUH ONPEAETSCTCS MOCTENCHHBIM (POPMUPOBAHUEM PAa3HOOOpa3-
HBIX MHOTOYPOBHEBBIX OTJAIEHHBIX MEAULIIMHCKUX MOCIEICTBUI 3KCIO-
3ULIMH, O0YCIOBIEHHBIX X T€HOTOKCUYHBIM, KaHIIEPOTEHHBIM, TepaTo-
TeHHBIM, MMMYHOTOKCHYECKUM M 3HIOKPHHOTOKCHYECKHM BO3JEHCT-
BUSIMH, COCTaBJISIFOIIMMH OCHOBY TIOPaXKArOLIEro ACHCTBUS 3THX COCIU-
HEHHI Ha 37J0POBbE U KAUECTBO KU3HU HACETICHHUS.

Hcropus 3HakoMCTBa 4eIOBEUECTBa C JUOKCHHAMHU BOCXOJUT K TpH-
JIATHIM TOZaM MPOIIJIOro CTOJNETHS, KOTla Pa3BUTHE IHUPOKOMACIITa0-
HOTO TIPOM3BOJICTBA U MPUMEHEHUE MOTUXIOP(EHOTIOB MPUBETH K Mac-
COBOMY TpodeccHOHALHOMY 3a00JIeBaHUIO — XJIOPaHKE (peIIiBH-
pyroliiee BocTiaJieHHe cajlbHBIX Jkene3). Bo BTopoii momosure 20-ro cTo-
netust OBIIO 3aperucTpupoBaHbl Oojiee 200 aBapuii U MHIMISHTOB Ha
OPEANPUITUSIX TIO TIPOU3BOJICTBY XJIOPUPOBAHHBIX (PEHOJIOB, MPH KOTO-
PBIX OTMevaJicsi BRIOpoCc B aTMocdepy OTUOKCHHOB. Camasi KpynHas U3
HUX — aBapus B I. CeBe3o (Mranus, 1976 1), B pe3yibpTaTe KOTOPOi 1O-
cTpaaano okoio 500 demoBek.

SpkuM mprMepoM HeOIaronpusATHOIO BO3JIEHCTBHS JAMOKCHHA Ha
3]I0POBbE YEJIOBEKA U COCTOSHUE SKOCHCTEM SIBIISIIOTCS LI€JICHATPABIICH-
Hele neictBus apmun CHIA no paspymenuro xuBoi npupoas! BeeTHa-
Ma. B xome muoronetrHeit omeparuu 1962-1971 rr. Ham pa3iudHBIMU
pernonamu FOxHoOro BbheTHama ObLIO pacmbuieHO cBbilie 90 THIC. T
repOMLMAHBIX MpenapaToB, cogepkammx 10 750 kr nuokcuHa (Oonee
MUJUTHApJa CMEPTENBHBIX 703 A MpUMaToB). MHOrOYHCIEHHBIE CITy-
Yad TPSIMBIX KOHTAaKTOB MECTHOTO HACEJIEeHUs ¢ repOunuaaMu (OT mpsi-
MOT0 BO3/ICHCTBHS OCTPaAajo CBbIIE 4,8 MIH BbETHAMCKUX KPECThSIH)
npuBend K (QOPMHUPOBAHHIO MEPBHYHBIX MEAWIMHCKUAX ITOCIIE/ICTBUIMA
OCTpPOW MHTOKCHUKAIIUY M TOCTETIEHHOMY Pa3BUTHIO OTJAIIEHHBIX MEJH-
[IUHCKUX MTOCIIEACTBHIA OCTPON U XPOHUUYECKOW dKco3umu. O0mupHoe
(cBble 2,2 MIIH ra) 3arpsi3sHEHHE TEPPUTOPHNA NMPHUHLUMUIHAIBHO U3Me-
HUJIA OOJIMK U COCTaB HA3eMHBIX W BOJHBIX dKOCHCTeM. Tak, Ha MecTe
MaHJIPOBBIX JIECOB 00pa30BaNNCh O€3)KU3HEHHbIE ITyCTOILIH, IPOU30IILIA
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Jerpaalys SKOCUCTEM KOpaJUIOBBIX pudoB. B odarax mepBHYHOrO u
BTOPUYHOTO 3arpsi3HEHUS] CHH3WINCh YHCIEHHOCTh W pa3HooOpasme
OMOJIOTHYECKUX BUIO0B, USMCHUJIMCH ITOIIYJIAIMOHHBIC IMOKa3aTCJIn. Jle-
rpajamus 5KOCUCTEM U NEePecTpoiika OMOreorieHo30B Ha 00paboTaHHbBIX
TEPPUTOPUSIX CHOPMHUPOBATM HOBBIC XHMHYECKHE, OMOJIOTHYECKHE,
IKOJIOTHMYECKHE M COLMaIbHbIe (DAKTOPBI PUCKA JUIS 3[0pOBbS Hacele-
HHA.

VYuuTeiBasi BBICOKYIO ONACHOCTh XJIOPOPTaHUYECKHX COCIMHEHUI
IS 3/I0POBBSI YENIOBEKA M COCTOSHUS SKOCHCTEM, MEKIOCYIapCTBEHHOM
CTOKroapMCKOW KOHBEHIIHEW MPEeIyCMOTPEHO MPHUHATHE Mep IO JIHK-
BHU/IALMH OPOU3BOJICTBA M UCIIOJIb30BAHMS Psila CTOUKHX OPraHHYECKHX
3arps3HuTenei (12 BemiecTs), U3 4HCIa XJIOPOPTraHHYECKHX MECTHIH-
JIOB, TIOJINXJIOPIMOEH30/TMOKCHHOB U TOeH30(ypaHOB.

OcHogHble UCMOYHUKY U 8UObl 3AZPAZHEHUA AMMOCPHEPHO20 603-
Oyxa. EcTecTBEeHHOE 3arps3HEHHE BO3AyXa MPOUCXOJUT B PE3yNbTaTe
W3BEPIKEHHS BYJKAHOB, BCJICACTBUE MBUTBHBIX OYPb, JIECHBIX MOKAPOB U
np. AHTPOINOreHHbIE (AaKTOPHI NPEAONPENEIAIOT CYIIECTBCHHbBIE H3Me-
HEHHS B XMMHUYECKOM COCTaBe aTMOc(epsl, MPUUYEM KaK B CaMbIX HHXK-
HUX, TaK M BBICOKHX €€ ciosix. MiMeeTcss MHOKECTBO MCTOYHHUKOB aH-
TPOIIOTEHHOI'0 3arpsi3HeHHsT aTMOc(epHOro Bo3myxa (cMm. Taom. 1.4).
Jl1s KaXIoi TeppUTOpUN XapaKTepeH CBOW, OOYCIIOBICHHBIN crienudu-
KOM TeppUTOPUAILHON XO3SHCTBEHHOW JIESITEIBHOCTH, HA0Op TOJLIIO-
TaHTOB. B CBs3u ¢ 3TUM criekTp 3a0o0JeBaHNi, BOZHUKAIOIINX B IOIY-
JSIIMM BCIICACTBUE 3arps3HEHMs aTMOC(EpHOro BO3AyXa, KpailHe pas-
HOOOpa3eH.

Haubonee 4vacto BcTpevaromiyiecss HEOMAroONPHATHBIE MMOCIEICTBUS
3arps3HeHUst aTMOC(EPHOro BO3yXa Ul 310pOBbs YelloBeKa — 3adoie-
BaHMsI OPraHOB JbIXaHMS, CEPACYHO-COCYIAUCTON CHCTEMbI M KEITya0Y-
HO-KHIIEYHOTO TPaKTa, OOJIE3HH KPOBU M OPTaHOB KPOBETBOPEHHS, KO-
KW, HEPBHOW M 3HIOKPHUHHOW CHCTEMBI, HOBOOOpa30BaHUsI, aJlIepro3sl,
BPOXKIEHHbBIE TIOPOKH PA3BUTHSL, OCIIOKHEHUSI OEPEMEHHOCTH M POJIOB,
Oecrutonue U Apyrue HapylIeHus! penpoayKTUBHON (PYyHKIIHH.

Hawnbosee MaciiraOHble 3arps3HEHHS aTMOC(EpPHOro BO3ayxa 00y-
CJIOBJIEHB! (DYHKIIMOHWPOBAHWEM TPaHCIOpTa U MHAycTpuu. Hampumep,
Ha gomo TpaHcnopta B CIA mpuxomutcs B cpemHem 60 % oOmero
KOJIMYECTBA 3arpsi3HEHUH, MOCTymalomux B arMmocdepy; BKIax Mpo-
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MBIIIEHHOCTH cocTaBisieT 17 %, snepretuku — 14 %, oTomneHus u
YHUUYTOXKEHHS 0TX0A0B — 9 %.

CreneHpb 3arps3HEHHsI aTMOc(EepHOTo BO3MyXa OIEHHUBAIOT MO CO-
JIepKaHUI0 KAaHIIEPOTEHHBIX M HEKAHIIEPOTCHHBIX BEIICCTB.

Kanyepozennvie sewyecmsea noapasaemstoT Ha YETHIPE TPYTIIIBL.

Ilepsas epynna — XUMUYECKHE COCTUHEHUS, B OTHOIICHHUH KOTOPBIX
UMEIOTCSl HaJIEKHBIE STHIEMHUOIOTHUECKUE JaHHbIE X KaHI[ePOTeHHON
OTIACHOCTH IS YesioBeka (OeH3051, BUHWIXJIOPHI, XPOM, acOECT, MbILIb-
SIK, KAIMHUH, TUOKCHUHBI, HUKENb, OCPUILIHIA).

Bmopas epynna — BeuiectBa, B OTHOIICHUH KOTOPBIX UMEIOTCS OTpa-
HUYEHHBIE JJOKA3aTEeJIbCTBA MX KAHIIEPOI€HHON OMAcHOCTH Ui YeJIoBe-
ka (OenzanupeH, Gopmanpaerun, 1,3-0yragueH, akpUIOHUTPUIL, TETpa-
XJIOP-3THJICH, TPUXJIOPITUIICH, SMUXJIOPTHAPHH) W KUBOTHBIX (Tekca-
XJIOpaH, TUAPA3WH U T.1.).

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

Yemeépmas epynna — XUMUUECKAE COEAUHEHUS, B OTHOILIEHUH KO-
TOPBIX UMEETCS 10KAa3aTeNbCTBO MX HEKAHLEPOTEHHOCTH ISl YeJIOBeKa.

B rpynny xaHueporeHHbIX BELIECTB, IPUCYTCTBYIOIIUX B aTMOc(ep-
HOM BO3J[yX€ TOpOJIOB, BXOJST IMOJUTFOTAHTHI, OCTYIAIONINE B BO3AYX
MIPEUMYLIECTBEHHO C BBIXJIOMHBIMH ra3aMH aBTOTpaHcIopTa (OeH3amu-
peH, OeH3ou, dopMaNbIeru), Wi B pe3yibTare (QYHKIIMOHUPOBAHUS
NPOMBIIIUICHHBIX MPEANPHATHH (KaJMUH, HUKEIb, XPOM, MBIIIbSK, ac-
OecT, BUHWIIXJIOPH/I, TUOKCHHBI).

B rpynny HekaHLEpOreHHBIX 3arps3HUTENICH BXOIST B3BEIICHHBIC
BEIIIECTBA, AUOKCHIBI a30Ta U CEPbl, OKCUJ YIJIEPOia U 030H. YPOBEHb
COJiep)KaHusl STHX TOJUTIOTAHTOB B aTMOC(EPHOM BO3JyXe BO MHOTOM
OTIpeieNIeT CTENCHb ONACHOCTH 3arpsi3HEHUsI aTMOC(HEPHOro BO3AyXa B
KpYIIHBIX Topozax. B aTmocdepHOM BO3ayXe NPHCYTCTBYIOT TaKXKe
crienn(puIecKue HeOpraHUUECKUE 3arps3HUTENN: Mellb, PTYTh, CBUHEII,
CEpOBOIOPOJI, CEepOyriIeposa, (TOPHUCTbIE M PSA JPYTUX XHUMHUYECKUX
COEIMHEHUN.

HexkaHneporenHsle BellecTBa BBI3BIBAIOT IIUPOKUI CIEKTP Hapylle-
HUS 37I0POBBSI 4EJIOBEKa, KOTOPhIE MOXKHO pacCMaTpUBATh KaK pa3HbIC
(hopMBI IPOSBICHUST TOKCHUECKUX IPPEKTOB, PETUCTPUPYEMBIX Ha MO-
JEKYJISIPHOM, KJIETOYHOM, TKAaHEBOM, OPraHHOM U MOIYJSILIMOHHOM
YPOBHSIX.
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3arpsizHeHHe aTMOc(EpHOro BO3/AyXa B LENOM 1o roponam Poccun
SIBJIAETCS MPUYMHON NpHMepHO 40 ThIC. JOMOJHUTENBHBIX CMEPTEH B
rojJ. DTU JaHHble OJHM3KH K pe3yibTaTaM HMCCICIOBAHHN 1O OIpejelie-
HUIO BO3ACHUCTBUS 3arpsi3HEHHOIO BO3JlyXa Ha 3J0POBbE HACEICHUS B
cTpaHax 3ananHoil EBporsl.

Bzgewennvie yvacmuyvl. K HacTosIIEMY BpEMEHH JIOCTOBEPHO YCTa-
HOBJIEHO, YTO TIOBBIIIEHHE COAEP)KaHWS B3BELIEHHBIX YACTHIl B aTMO-
chepHOM BO3/yXe OKa3bIBaeT HETATMBHOE BIHMSIHUE HA 3[J0POBHE YEJO-
BEKa: OT POCTa CiIydaeB 3a00JIeBa€MOCTH OPTaHOB JBbIXaHUS 10 YBEIH-
YEeHUS] CMEPTHOCTH, CBSI3aHHOM C 3a00JIeBaHUSIMH OPTaHOB JBIXaHUS H
CepAeYHO-COCYAUCTON CUCTEMBI. B cpenHeM, Kax bl YeTI0BeK, IPOXKHU-
BAIOIIMH B TOpPOJIE C OYEHb BBHICOKMM YPOBHEM 3arps3HEHHs BO3IyXa
B3BELICHHBIMHU YaCTUIIAMH, TePsIET IPUOIU3UTENBHO 4 TOa KHU3HU.

Ilon B3BELIEHHBIMU YaCTULIAMHU TTOHUMAIOT, TIPEXK/IE BCETO, TBEP/bIC
YaCTUYKH, MPHUCYTCTBYIOUINE B BO3AYyX€; aTMOC(EpHbIE a’po30Id, He-
IOCPEJICTBEHHO MOCTYINAlOIUE B BO3/AYyX; TBEPIBIC BellecTBa, oOpa-
3yIOIKECs B IIPOLECCe XUMMYECKOIo INpeBpalleHus ra3oB. CixuraHue
yriust, HedTH, OeH3MHA MPUBOAUT K OOPAa30BaHMIO KPYIHBIX B3BEIICH-
HBIX YacTHUL (JIeTydas 30i1a). Menkue 4acTHLbl 00pa3yloTCs BCIIEACTBUE
KOHJICHCAIIUU BEIECTB, HCHAPSIOMMXCS Npu TopeHuu. CyliecTByeT
MPUHLUIINAIBHOE Pa3IN4re B MEXaHW3Max M CTEIICHH BO3JCHCTBHUS Ha
OpraHu3M 4YacTHUl] pa3Horo pasmepa. B tabxn. 1.6 npeacraBieHsl JaHHbIE,
XapaKTepHU3yIOIre BIUSHUE Pa3MEpPOB B3BEIIEHHBIX YaCTHUI] HA UX CIIO-
COOHOCTH MPOHUKATH B JIBIXaTENLHBIC ITyTH YEIOBEKA.

Ta0auna 1.6
[IpoHukamas cnocofHOCTb B3BEIIEHHBIX YACTHI
B 3aBHCHMOCTH OT UX pa3MepoB
Pa3mep yactun, MKkm IIponukawmas cnocooHOCTHL
>11 [IpakTHuecku He MPOHUKAIOT
7-11 HakannuBaroTcs B HOCOBOM MOJIOCTH
4,7-7,0 [IpoHuKaroT B ropiio
3,3-4,7 [IpoHuUKaIOT B Tpaxero U NepBUYHbIE OPOHXU
2,1-3,3 IIpoHuKaoT BO BTOpUYHBIE OPOHXH
1,1-2,1 HaxkamiBarorcs B r1y0OKO# 9acTH OPOHXOB
0,65-1,10 [IpoHukaroT B OpOHXHOJIBI
0,43-0,065 [IpoHuKaloT B aJibBE0JIbI JETKUX
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['maBHBIE MCTOYHMKM CyMMapHBIX aHTPOIIOTEHHBIX BBHIOPOCOB B3Be-
HICHHBIX YaCTHIl AUaMeTpoM MeHee 10 MKM — aBTOAOPOKHBINA TpaHC-
mopt (10-25 %), cxkuranme TOIUIMBA Ha CTAIlMOHAPHBIX YCTaHOBKAX
(40-55 %) m TexHONOTHYECKHE MpPOIECCHl B MPOMBINUIEHHOCTH (15—
30 %).

B3BemieHHbIe YacTUIBI MOTYT 0Opa30BBIBATH CMOZ — CMECh JIbIMA,
OBUTH U 3arpsI3HSIONIUX BEUIECTB (COSAMHEHHUN TSKEIBIX METAIIIOB, OK-
CHJIOB CEpBI, a30Ta U yIJIepoa), KOHLIEHTPUPYIOIIASCS B HUXKHUX CIOSX
aTMocdepsl 1 00pa3syomas TYMaHHYIO 3aBecy. B 3aBHCHMOCTH OT Oco-
OeHHOCTeH KIMMAaTHYECKUX YCIOBHUH pa3lUYaoT JBa THUIA CMOTa: JIOH-
JMOHCKHUH U JOC-aHIKEIECCKUM.

JloHnoHCKMH (3UMHHUI) CMOT — COYEeTaHHE a3000Pa3HBIX MOJIJIFOTAH-
TOB (B OCHOBHOM CEPHHCTOTO aHTHJIPHJA), TIBUIEBBIX YacTHI] M Kareib
TyMaHa, 00pa3yroIuXcsi B KPYITHBIX MPOMBIIIJICHHBIX [IEHTPax MPH OT-
CYTCTBMH BETpa U TEMIEPaTypHON MHBEPCHU.

Jloc-anmkenecckuii (JIeTHUH, (POTOXUMHUYECKUN) CMOT TIPEACTaBIISIET
€000l BTOpUYHOE, KYMYJIITHBHOE 3arpsi3HEHHE BO3/yXa, BO3HUKAOIIEE
B pe3yJibTaTe PassIoKEHHsS 3arps3HIIOIIMX BELIECTB COJTHEUYHBIMH JTyda-
Mmu. Ilpu oTcyTcTBHM BEeTpa M TeMIepaTypHOW MHBEPCUH, MO eHCTBU-
€M COJTHEYHOH pajuali O0pa3yroTCs JOMOJHUTEIbHBIE BBICOKOTOK-
CHYHBIE 3arpsi3HUTENN — (POTOOKCHAAHTHI, COCTOSIIINE U3 030HA, Opra-
HUYECKUX NEPOKCHUAOB U JPYTHX BEILECTB.

3arpsi3HeHHE aTMOC(epbl OKCHIAMH a30Ta, CEPbl M JIETYYHMH Opra-
HUYECKUMH COCJIMHEHHUSMH SIBISICTCS HCTOYHUKOM OOpa3OBaHHS Ku-
CIOMHBIX 00dicOell, YAaIsieMbIX U3 aTMocdepsl ¢ ocaakamu. M3 Bcero
KOJINYECTBA KHUCIIOT, BHIMAJAIOMINX Ha Tepputoputo Llentpansuoii EB-
POIIBL, B cpeqHeM 2/3 MPUXOAUTCS Ha CEpHYIO U 1/3 Ha a30THYIO KHCIIO-
Ty.

B o0mem Buze xapaktep AEHCTBHS XUMHUYECKUX 3arps3HUTENICH aT-
Moc(hepHOTo BO3AyXa Ha OpPraHU3M YeJIOBEKa 10 BPEMEHHU BO3/ICHCTBHS
u opme nposiBiieHus 3¢ dekra kraccuPUIMPYIOT HA OCTPOE, XPOHUUE-
CKO€ ACHUCTBHE U OTHAIEHHBIE MEAULUHCKHUE TIOCIICACTBHSL.

XapakTepHble TMPU3HAKH OCTPOTO JIEHCTBHUS — BHICOKHH YPOBEHb 00-
palaeMocTy 32 MEJUIIMHCKOW TTOMOIIBIO IO MOBOAY PE3KOTO YXYy/IIIe-
HUSI COCTOSIHUSI 370POBBsI, H30BITOUYHAS] CMEPTHOCTh CPEAM HACEJICHHUS,
OrPaHUYEHHOCTb BO BPEMEHHM BO3HMKHOBEHMS yKa3aHHBIX siBICHHN (3—
10 mueit). Octpoe neficTBre aTMOC(HEPHBIX MOJUIIOTAHTOB MPOBOIUPY-
eTCs Pe3KUM M3MEHEHHEM IOTOHbIX YCIOBUI Ha KOHKPETHOH TeppUTO-
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puH, a TaKKe aBapUsIMU HA MPOMBILUICHHBIX MPEANPUATUSAX WIH OYUCT-
HBIX COOPYKEHUSAX.

XpOoHHUYECKOE JEHUCTBUE 3arps3HUTENIcH aTMOc(epHOro Bo3ayxa Ha
37I0pOBbE HACEJICHHS] — OCHOBHOW BUJI UX HEraTUBHOIO BIUAHUS. Boije-
JSIOT XPOHUYECKOE Creruduueckoe AeWCTBUE, KOTJa KOHKPETHBIN 3a-
IPSI3HUTENb UTPAET POITb STHOJIOTUYECKOro (pakTopa B pa3BUTHH 3a00-
neBaHusi (paka JETKUX, aljIepro3oB, OPOHXHAIBHON acTMBI M [Ip.), H
XpOHHYECKoe Hecrneuuduueckoe (MpOBOLMPYIOIINE) NeHCTBUE, B pea-
JU3aIUK KOTOPOTO YYAaCTBYIOT BELIECTBA, OTHOCSIIHUECS K PA3INIHBIM
XUMHAYECKUM KllaccaM M He 00JaJlaloline BBIPaKEHHBIM Crenuduye-
CcKUM 3PP EeKTOM.

K otmanéunpiM MenmumuHCKUM 3(pPeKTaM OTHOCSAT T€HOTOKCHYECKOE,
KaHLIEPOT'€HHOE, TePaTOreHHOe, IMOPHOTOKCHUECKOE, UMMYHOTOKCHYE-
CKO€, SHJAOKPHUHOTOKCHYECKOE JIeMCTBUE U TIp.

Jis Toro 4TOOBI 3AIIMTUTH HACEIEHHE OT HEeOIarompusTHOIO BO3-
JIEMCTBUS BBIOPOCOB XUMHUYECKHX BEIIECTB M BIUSIHUS JPYTUX BPEIHBIX
(haKTOpPOB OMACHBIX MPOMBIIUICHHBIX 00BEKTOB, OPTraHU3YIOT CaHUTAP-
HO-3alUTHBIC 30HBI, B MPEAENax KOTOPBIX 3alpellacTcs pa3MEIlCHUE
KOJUICKTUBHBIX WIJIM WHJUBUIYAIbHBIX JAYHBIX U CaJ0BO-OTOPOJIHBIX
Y4acTKOB, MPEATIPUATHIA MO MTPOU3BOCTBY JIEKAPCTBEHHBIX MIPETapaToB,
MUIIEBON IPOMBIIIJIEHHOCTH.

[TomumMo 3arpsi3HEHUsT aTMOC(EPHOTO BO3AyXa Ha 3I0POBBE UYEIOBE-
Ka HEraTUBHOE BJIMSIHME OKa3bIBaeT 3arpsA3HEHHE BO3/AyXa JKHUIIBIX I10-
MelieHnid. B HUX OCHOBHBIMH HCTOYHHMKAMH 3arps3HEHUS SBISIOTCS
B3BEIIICHHBIC YaCTHUIIBI (aTMOC(hEpHBIH BO3IyX, KAMHHBI, 000TpEeBaTENH,
YTOJIbHBIE U JIPOBSHBIC TIeUd, TaOauyHBIA JTbIM), OKUCH a30Ta yriiepoja
(TazoBble TUUTHI, 00OTpeBaTeNy, aTMOC(EpHBIl BO3YX), JETy4le opra-
HUYECKHE COSAMHEHUs (MTOJTMMEpPHBIE CTPOUTENEHBIE H OTACIOYHBIC Ma-
TepHaibl, MeOeNb, KOBPOBBIE TIOKPBITHS, CPEJICTBA TI0 YXOAY 32 JIOMOM,
Taba4YHbIA JIBIM, CPEICTBa JIMYHOW TMTHEHBI, TOpsYas XJIOPHUPOBaHHAS
BO/Ia), CTPOUTENbHBIE MOJMMEPHbIE MaTepUajbl B aIMUHUCTPATUBHBIX
MOMEIICHUSIX.

IIpucyrcTBHE B BO3AYXE >KWIBIX ITOMELICHUM, a TAKKE B JOMAIIHEH
ObUTH OOJIBIIOTO0 KOJMMYECTBa MUKPOKIICIEH, TIIECHEBBIX TPHOOB U HX
CIIOp, IIEPCTH JTOMAIIHHUX >KMBOTHBIX, CYIIECTBEHHO IOBBIIIAET PHUCK
(hopMupoBaHuUs aleprudeckux 3a00eBaHui.

XuMuYeckas Harpy3ka OT 3KOJIOTHYECKH BPEIHBIX BEIIECTB, MpH-
CYTCTBYIOIIMX B BO3IyXe MOMemeHnH, coctaBisetr: S0-70 % (y mereit),
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70-80 % (y paboTtarouux B3pocibix) 1 90 % (y meHCHOHEepoB) OT 00-
el XUMUUYECKOH Harpy3KH Cpeibl OOUTaHUS.

Kommekc ¢pakTopoB, 00yCIOBICHHBIX BBICOKOW 3arps3HEHHOCTHIO
BO3/IyXa MOMEIICHUH W CBS3aHHBIX C 3TUM HU3MEHEHHEM 3JI0POBbsI T10-
Jy4YUI1 Ha3BaHUE «CHHAPOM OOJBHBIX 31aHMi». Ero mpossieHus Hecre-
OUQUUHBL: pa3JipakKeHNUE KOXKH, CIM3UCTHIX I1a3 H HOCa, TOJIOBHAsI 00JIb
Y TOJIOBOKPYKEHHE, CIIa00CTh, TOUTHOTA. ITOT CHHIPOM MOXKET (popMu-
pOBATHCS M MPOSBIATHCA NPU HaxoxaeHHH B 30 % HOBBIX M PEKOHCT-
PYHPOBAHHBIX 3[aHUI.

OcHogHble UCMOYHUKU U 8UObl 3AZPA3HEHUA NOYE. 3arps3HEHHE
MOYBBI CBA3aHO C XMMHYECKHM 3arps3HeHHeM atMocdepsl 1 Boa. B Heé
MOMAJAl0T TBEPAbIE M KHUJKHE MPOMBIIIJIEHHBIE, CENbCKOX03AHCTBEH-
Hble U OBITOBBIE OTXOABl. OCHOBHOE MOCTYIUIGHUE XUMHYECKHX Be-
LIECTB U3 MOYBBI B OPraHU3M YEJIOBEKa MPOUCXOANUT MO FKOJIOTHUECKUM
MyTSM MHTPAllMU: TI0YBA — PACTEHUS — YENIOBEK; IM0YBa — PACTEHHS —
JKUBOTHBIE — YEIIOBEK; I0YBa — BOJIa — YEJIOBEK; TI0YBa — aTMOCQEPHBIH
BO3/1yX — YEJIOBEK.

OmnacHoCTh 3arps3HEHUs MOYB Kak (aKTOp pHCKa AJsl 310pOBbs Ha-
CeJIeHHsI OmpejAersieTcss B MepBy0 odepenb € (yHKIMOHANBHBIM HC-
nojb3oBaHueM. Hampumep, A MOuYB CENbCKOXO3SIMCTBEHHOTO Ha3Ha-
YeHHUs1 HauOOJIBIIYIO OMIACHOCTH MPEACTABIISIIOT MIEPEXO0/] 3arPSA3HIOINX
BEIIECTB B BBIPAILIMBAEMbIE KYJIbTYPhI U MOCTYIUICHHE 3arpsi3HUTENEH B
MECTHBIC ICTOYHHKH MTUTHEBOTO BOJIOCHAOKEHUSI.

VICTOYHUKOM aHTPONOI€HHOI'O 3arpsi3HEHHs MOYB CIIy>KaT pa3iny-
Hble 00OBEKTHI MPOU3BOJCTBEHHON M OBITOBOW NESATEIBHOCTH YEJOBEKa
(cM. Tabm. 1.4).

B cpennem no Poccun 10 17 % npoO moyB HE COOTBETCTBYIOT T'-
THEHUYECKUM TPeOOBaHMSAM MO MHUKPOOHOJIOTMYECKUM IOKa3aTelsiM, a
20 % wuccnenoBaHHBIX O00Opa3lOB TOYB HE OTBEYAIOT CAHUTApHO-
TUTHCHUYECKMM HOpMaTHBaM; U3 HHUX B 3 % mpo0 oTMeyaercs: MOBbI-
HIEHHOE COAEpKAaHUE MECTULMIOB, B 16 % — TsHKENBIX MeTaioB. 3a-
IpsI3HEHHE TIOYBHI TUOKCHHAMH 3a(UKCHPOBAHO B ropojax, rjie pasMe-
HIAOTCS MPEANPUATHS XJIOPHON MPOMBIIIIIEHHOCTH. OJTHON U3 TIIaBHBIX
9KOJIOTHYECKHUX IpobseM Poccuu, CBSI3aHHBIX € 3arpsA3HEHUEM II0YB,
SBJISIETCS 3arpsi3HEHNE HEPTHIO U HePTEIPOAYKTaMH.

3arpsi3HEHHE MOYB THKENBIMU METalIaMU IPOUCXOIUT 32 CUET BhI-
nafieHus ux u3 aTMocdeps! (B BUAE TBEPABIX M KHUIKUX OCAIKOB), BbI-
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Opoca W3 OTBajJOB PYAHWKOB WIW METALUTyPIHUECKUX NPEIIPUSTHI
BOJAHBIMHM WJIM BO3IYIIHBIMU MOTOKAMHU, BHECEHHUS! BBICOKHUX N103 Opra-
HUYECKHX, MUHEPAIBbHBIX YIOOPEHUI M MECTULUIOB, COACPIKAIIMX TH-
JKEJTbIE METaJUIbL.

3arpsi3HEHHUE MOYBHI TSHKENBIMU METAIJIaMU B HEPBYIO Ouepelb CKa-
3BIBAETCS Ha 3/IOPOBBE JAETeH, TaK KaK MHTEHCHBHOE HAKOIIJICHHE TOK-
CHYHBIX areHTOB IIPOUCXOIUT eImIé B IJIAIlEHTe. DTO MPHUBOIUT K TMOSB-
JICHUIO BPOXJIEHHBIX YPOACTB, CHIKEHHUIO HMMYHHUTETA, Pa3BUTHUIO
XPOHUYECKHUX 3a00JI€BaHUN PA3IMYHBIX OPTaHOB M CHCTEM, 3aJCpPIKKE
YMCTBEHHOTO U (PU3UUECKOTO PA3BUTHSL.

[ToBbIlLIEHHOE WM TOHUKEHHOE COJEP)KaHHUE B MOYBE SCCEHLUATb-
HBIX MHKPOAJIEMEHTOB CTAHOBUTCS MPUUYUHOH MHUKPOIIEMEHTO30B
(uHaue — Oose3HEN «OMOreOXUMHUUECKHUX MPOBUHIMNY). TepMuH «ouo-
reoXMMHYEecKasl MPOBUHLIMA» pa3padboTaH coBeTckuM yu€HbIM A.Il. Bu-
HOTPAJIOBBIM I O0O3HAYCHHS] MECTHOCTH, XapaKTepU3YIOIIEHCs Io-
BBIIIICHHBIM WJIU TIOHMKEHHBIM COJIEP’KaHHEM OJTHOTO I HECKOJIBKHX
XUMUYECKUX IJIEMEHTOB B TIOYBE.

Taxk, BcrnencTBue aedunnTa ceJeHa B OYBE W MHUINEBBIX MPOIYKTaX
pa3BUBAETCs TMATOJIOTHS CEPACYHON MBI, BCIEACTBHAE aeduuuTa
Woma — HEeNOCTATOYHOCTh IIUTOBUAHON Kene3bl. M30BITOK MonuOaeHa
poBoIHpyeT (HOPMHUPOBAHUE IHIEMHUUECKON MOJIMOJCHOBOW MOAArpHI.
IIoBbIIIEHHOE MOCTYIJIEHUE B OPraHU3M CTPOHLIMS U ypaHa MPUBOIUT K
YTHETEHHUIO CHHTE3a NPOTPOMOUHA B MEYCHU, BBITCCHCHHUIO KaJIbIUS W3
KOCTHON TKaHH M Pa3BUTHIO CTPOHIIMEBOTO PaxuTa; MOBBIIIEHHOE CO-
JepKaHle MeAH — K MOPaKeHUIO MEeYeH! U TI0YeK, HUKems — 3a0oyeBa-
HUSIM KOXKH, IUHKA — OPAKEHUIO TIOYEK.

Psi mpOMBININIEHHBIX PETHOHOB ¢ 0CO00 MHTEHCHBHBIM 3arpsi3HEHU-
eM OKpyxaroliel cpenbl (Hanpumep, YepHOOBLIbCKAs 30HA) SBISIFOTCS
30HaMH BBIPKEHHBIX TEXHOTCHHBIX MHKPOIJIEMEHTO030B. Ha Teppuro-
puun Poccun nmeeTcst psig reOXMMUYECKUE IPOBUHIUY, C HOBBIIICHHBIM
coJlep)KaHHEM B TOYBE TSHKENBIX METAJUIOB, B YaCTHOCTH — CBHUHIIA
(Copnerit Antaii, Uykotka, [Ipumopse), prytu (Boctounoe 3abaiikainbe,
YuruHCKas 0071.).

Tlecmuyudsl — cobupaTenbHBI TEPMHH, OXBATHIBAIOIIMNA XUMHUYE-
CKH€ COEIUHEHMS Pa3IMYHOI0 CTPOEHHUs, IPUMEHAEMbIEe ISl OOPHOBI C
BPEOHBIMU OPraHu3MaMHu B CEJIbCKOM XO3SIICTBE, MPOMBILIICHHOCTH,
3paBooXpaHeHUU. B oTivuue OT Apyrux HOJUIIOTAHTOB, MECTULIUIBI
BHOCSTCS YEIOBEKOM B OKPYXAIOIIYI0 Cpely YMBIIIJICHHO C IENb0
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YHAYTOXXEHHUSI HEKOTOpPbIe BUABI JKUBBIX OPraHM3MOB. B 3Toil cBs3m
HanboJee JKenaTeIbHOE CBOWCTBO MECTHLUAOB — M30MPATEIbHOCTh UX
JIECWCTBUS B OTHOILICHUN OpPTraHU3MOB-MUIIIeHer. OTHAKO CENIEKTUBHOCTD
JIEMCTBUS TOJABIISIONIETO OONBINMHCTBA MECTHIIUAOB HE SBISETCS ad-
COJIIOTHOM, MO3TOMY MHOTHE BELIECTBA HPEACTABIIAIOT OOJNBIIYIO WM
MEHBIIIYIO OITACHOCTH JJISl YEIOBEKA.

Crhenyer OTMETHTh, YTO IMECTHLUABI pa3padaTeiBainch 0e3 yu€ra
9KOJIOTHYECKUX MOCIEACTBUNA UX MpUMeHeHusl. OmacHOCTh MECTULINIOB
COCTOUT B TOM, YTO OHU PACHPOCTPAHSIOTCA AAJEKO 3a MPENEeibl TeX
arpocUcTeM, Iie OHM ImpuMeHsIIoTcsa. OCHOBHOU PUCK, CBSA3aHHBINA C HC-
NOJb30BaHUEM IECTUIMIOB, OOYCIOBJIEH HX HAKOIUIEHHEM B OKpY-
Karomeil cpene u Ouore, NepeMeICHUEM 10 MUIIEBBIM LETISIM.

ITockonbKy OpPraHM3MBbl «BpPEOUTENICH» ANANTHPYIOTCS K JIEHCTBUIO
XUMHAYECKHX BEUIECTB, BO BCEM MHpPE MOCTOSHHO CHHTE3UPYIOTCS M
BHEJIPSIIOTCA B NMPAKTHKY IECATKA W COTHH HOBBIX NECTHUIMIOB, YTO,
€CTECTBEHHO, OCJIOKHSET 3KOJIOTHUECKYI0 0OCTaHOBKY.

Bonbmioit ymep0 mouBe HAHOCAT AHTPOIOTEHHBIE KHCIOTHBIE 3a-
IpsA3HEHHS, U3MEeHsoUIe 0ypepHyo EMKOCTb ITOYBBI.

OnHOW M3 CYyLIECTBEHHBIX MPOOJEM, CBA3aHHBIX C 3arps3HEHHEM
MOYBBI, SBJSIOTCA OTXOABI TIPOW3BOJCTBA W TOTpebiieHus. Omxoovl
npou3eo0cmea — OCTATKU CHIPbsI, MaTEpUAIIOB, XUMHUYECKHE COCIAHHE-
HUsI, 0Opa3oBaBIIMECs MPU MPOU3BOJCTBE MPOAYKIMH H YTPaTHBIINE
MCXOJHBIC TIOTPEOUTENLCKUE CBOMCTBA. Omx00bl nompebnenus — u3ne-
JHSL M MaTepHaibl, yTPAaTHUBILKE CBOU MOTPEOUTEIbCKHE CBOMCTBA B pe-
3ynbTare GU3NYECKOr0 MM MOPAIEHOTO U3HOCA.

[lo arperaTHOMy COCTOSHHIO OTXOAbI KIaCCU(PHULUUPYIOTCS Ha KHUI-
Kue, TBEpAbIE U ra3oo0pa3Hble, a MO MPOUCXOKICHUIO — HA OBITOBBIC
(KOMMyHaNbHBIC), TPOMBIIIICHHBIC, CEIBCKOXO3IHCTBEHHBIE, CTPOU-
TEJbHBIE.

C TOuUKHM 3peHHsI HKOJIOTHYECKOH 0e30MacHOCTH Bce OTXO0b! 1udde-
PEHIUPYIOT Ha TOKCUYHBIE (COepKalie TSHKENbIe METAIIbI, PaIHOaK-
TUBHBIE M30TOIBI); MOTCHIMAIBLHO-TOKCHYHBIE (CIIOCOOHBIE MPH Iepe-
paboTKe TeHepHUpOBaTh TOKCHYHBIE BEILECTBA, 3arps3HAIONINE OKpY-
JKAIOMIYI0 Cpely); HETOKCHYHBIE (OMOJIOTHMYECKH WHEPTHBIC) W IIHIIe-
BbIC.

Haunbonee cepbE3HbIE 3KOIOTHUECKHE MPOOJIEMBI CBSI3aHBI C TBEP-
IBbIMHU OBITOBBIMU M PaHOAKTUBHBIMH OTXOAAMHU.
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K TBEpABIM OBITOBBIM OTXOAAM (MyCOpY) OTHOCAT CMECH BEIIECTB U
MaTepHasoB, 00pa3yIONUXCS B Pe3yNbTaTe JKU3HEICATENFHOCTH Hace-
JICHHsI, KOTOpPbIE HEOOXOIMMO YTHJIM3MPOBATh WM YHHUYTOXKATh Kak
OecIoe3Hble, HeXKeNIaTeNIbHbIC WM omnacHbie. [10 CBoeMy COCTaBy OHM
HEOJHOPOJHBI M BKIIOYAIOT Makynarypy (2-5 % u Oonee), muimieBbie
otxoasl (20—40 %), mmactmaccy (1-5 %), crexino (4—6 %), TEKCTUIBL
(4—6 %) u ip. O0BEM TBEPIBIX OBITOBBIX O0TX0/0B N0 Poccuu cocrapms-
et oxono 130 miH M°. KommuectBo Mycopa, 06pasyromeecs B HEKOTO-
PBIX Pa3BUTHIX CTpaHaX MHpa, Ha OYyIIy HaceleHus: cocrasiser oT 200
1o 700 kr B rox.

TBEpabie OBITOBBIC OTXO/BI, CKIAIUPYEMbIC BOKPYT TOPOIOB B BHJIC
CBaJIOK, TIPEJICTABIISIOT TMOTEHIMAIFHYIO OMACHOCTh JUIS 3/I0OPOBBS 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 YTIepoJa, 4To B
onpeAenEHHON Mepe 00YCIOBINBAET UX OTHEOITACHOCTb.

OcHognble UCMOYHUKU U 6U0bl 3aZPA3HEHUA 2udpocghepol. 1'uapo-
cdepa CIYy)KUT €CTECTBEHHBIM AaKKYMYJISITOPOM OOJIBIIMHCTBA 3arpss-
HSIOIIMX BEIIECTB, MOCTYMAOIINX HEMOCPEICTBEHHO B aTMocdepy Hiu
autocdepy. DTO CBA3aHO ¢ HATMYUEM ITI00aNIbHOTrO LUKIAa KPyroBOpoTa
BOJIbl B IPUPOJE U CIIOCOOHOCTBIO BOJBI PACTBOPATH I'a3bl U MUHEPAIIb-
HBIE COJIM, CMBIBAaTh C CyIIU TBEpJbIe yacTHIbl. Kpome Toro, Bona, B
CHJIy CBOETO IIMPOKOT0 UCIOIb30BAHNUS B TIPOMBIIIIEHHOCTH, CETECKOM
XO3AHCTBE U OBITY, IOMHMO HENOCPEICTBEHHOI'O E€CTECTBEHHOIO 3a-
IPSA3HEHHUST MHUKPO3JIEMEHTaMH M MHMKPOOPraHHW3MaMH, IMOJBEPKEHa U
AHTPOIIOTEHHOMY 3arpsi3HEHHI0. MUKpPOOHOE M XMMHUYECKOe 3arpsizHe-
HHUE MUTHEBOM BOABI SBISETCS NPUYMHONW BO3HMKHOBEHHUS Pa3IHMYHBIX
MH(EKIMOHHO-TIapa3uTapHbIX (Xonepa, OpromHON TH(, AM3EHTEpHs,
BHPYCHBIN TeNaTuT) 3a001eBaHM.

Haubonee cymiecTBeHHbIE MEIUKO-3KOJIOTHYECKHE TPOOIIEMBI, CBS-
3aHHBIE C 3arPsI3HEHHEM BOJIHOW Cpejibl, — 3BTPOHKALNs, 3aKHCICHNE,
3arpsi3HEHHE TOKCUYHBIMU XMMUKATaMH.

Dsmpogukayus — HaKOIUICHNE B BOJAX OMOTEHHBIX JIEMEHTOB IOJ
BO3/ICHCTBHEM aHTPOIIOI€HHBIX WM PUPOIHBIX (PaKTOPOB.

OCHOBHBIC WCTOYHHKHM 3arpsA3HEHHS BOIHOM Cpeabl OMOTEHHBIMH
BEIICCTBAMHU — CMBIBBI a30THBIX U (OCOpPHBIX ynoOpeHHid ¢ moiei,
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NPUBOISIINE K Pa3BUTHIO LIBETCHHS BOJBI, MOSBICHUIO aHadPOOHBIX
30H, HapyLICHUIO CTPYKTYpbl OMOILICHO30B M HCUE3HOBEHHIO MHOTHUX
BHJIOB THAPOOHOHTOB.

[Ipu nBeTeHMM cHHE-3€IEHBIX BOJOPOCICH ITMAaHOOAKTEPUN B Tpe-
CHOBOJHBIX BOIOEMaX 00Pa3yrOTCS TOKCUHBI (TOKCHYHbIE MTOJUIETITHIbI
1 OeJIKM TIPUPOTHOTO MPOUCXOXKAEHHsI). TOKCHHBI CHHE-3eJIEHBIX BOJO-
pociel sIBISOTCS NpUIMHON ragckoii 00JIe3HH — SMUAEMHUH, KOTOpast
B JBajiaThle TOfbl MPOILIOr0 BEKa paclpoCTpaHMUIach Ha MOOEPEKbE
onpecHEHHOro 3anuBa bantuiickoro mops. bonesns mopaxana peiOa-
KOB, 3aHMMAaBIIIMXCSl IPOMBICIIOM B 3aJlMBE, M XapaKTepu3oBajlach BHE-
3aIHO HACTYMAIOMIMMHI OCTPHIMH MBIIIEYHBIMU OOJISIMH IPH MaJCHIINX
JOBIDKEHUSIX WM NPUKOCHOBEHHHM K KOHEYHOCTSIM, B PE3YJbTaTe 4ero
0OJIBHBIC TEPSUTH CIOCOOHOCTH K MEpeBIbKeHHI0. B HacTosiee Bpems
pacrpocTpaHeHHue TOKCHUTEHHBIX NHAHOOAKTepud mpuoOperaeT TIIo-
OanbHBII XapakTep.

3axucaenue (aunodukaiys) BOJOEMOB — SKOJIOTHYECKOE H3MEHeE-
HUE TPUPOAHBIX BOJ, BJEKyIlee 3a cOOO0M 3SKOIOTMYECKHi perpecc
(ymeHbLIIEHHE BHIOBOTO Pa3HOOOpa3usi U YCTOHYMBOCTU K BHEIIHUM
BO3MYIIECHHSIM).

Bce xumuueckue BelecTBa, NMPUCYTCTBYIONINE B MHUTHEBOW BOJIE,
¢ hepeHIUpyYOT Ha TP TPYIIIIHL.

K mepBoii oTHOCAT 3cceHIMANbHBIC, T.€. XU3HEHHO HEOOXOIUMBIE
aneMeHThl. OTKJIOHEHHE OT HOPMAJIBHOTO YPOBHSI MOCTYIUICHUS 3THX
BEIICCTB B OPTaHU3M, MOXKET MPHUBOAUTH K Pa3BUTHIO MUKPOIJIEMEHTO-
30B, IPUYMHAMH KOTODPBIX CIIy>KaT HEJOCTAaTOK, M30BITOK MM AucOa-
JIAaHC MHKPOAJIEMEHTOB, MOCTYHAIOIIMX B OpraHu3M C BOJIOW. Bropyro
IPYMITy COCTABISIOT HauboJiee OMacHbIe IS YeJOBeKa KaHIIePOTeHHbIE
BEIIECTBA, TSKEIBIE METaIbl, XJIOpOpraHudeckue coeanHeHua. K
TPETheH OTHOCAT HEPTENpPOLYKTHI, CHHTETHUYECKHE MMOBEPXHOCTHO akK-
TUBHBIC BEIIECTBA, MECTHIUAbI, HUTPATHl U JPYTHE IIUPOKO pacrpo-
CTpaHEHHBIE TMOJLTFOTAHTHI.

Hegmv n negpmenpodyxmul ABISIIOTCA Hanbojee pacHpoCTpaHEH-
HBIMHU TIOJUTIOTAHTAMHU, 3arpsi3HSIONIUMH TPUPOJIHYIO cpeay. Ha moito
HEQTSHBIX pa3auBOB mpuxoautcs 10 30 % oOriero 3arps3HeHHs THIPO-
coeprl. Heprenpoaykrel momagaioT B ruapochepy Npu TPaHCHOPTH-
poBke M 100bIYe Ha menbde. [Ipu nomaganun HedTH B MOpe Ha IO-
BEPXHOCTH BOJIbI 00pa3yeTcsl TUIEHKA, B KOTOPOW aKKyMYJIHPYIOTCSI HO-
HBI TSDKENBIX METAJUIOB U XJIOPUPOBAHHBIE YTIIEBOAOPOIBL.
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Heds, e€ nmapsl, ra3el 1 NpoIyKThI IepepabOTKY HHULMUPYIOT y Ha-
CeJICHHUsI XPOHUYECKYIO MAaTOJOTHIO C MOJUCHHAPOMHBIMHU TIPOSIBICHUS-
MU 3a00JIeBaHUs, OCOOCHHOCTH KOTOPOTO CBSI3aHBI, MPEXKIE BCETO, C
XUMHAYECKHM cocTaBoM He(Tn. Habmomaemble (hyHKIMOHANBHBIE Ha-
PYIIEHUSI CO CTOPOHBI HEPBHOM, CEpAEYHO-COCYAUCTOH, MUIIEBapH-
TEJILHOW CHUCTEM TPAKTYIOTCS WJIM KaK COCTOSIHHSI MPenOONIe3HH, HIIH
KaK HeclelM(pUUECKUe peaKTHBHbIC M3MEHEHHS, TPeOYIOIIue YCHIIeH-
HOT'O BpayeOHOr0 KOHTPOJIS.

Cunmemuueckue no8epXHOCMHO-AKMUGHbIE geujecmea (Unu oemep-
2eHmbl) — BEIECTBa, CIIOCOOHBIE aJCOPOMPOBATHCS Ha IMOBEPXHOCTH
paszena ¢a3 u, BCIEACTBHUE 3TOTO, IOHWXKATh UX MOBEPXHOCTHYIO SHEP-
ruto. llupokoe IpUMEHEHHE THUX BELIECTB 00YCIIOBIEHO MX TEXHHKO-
9KOHOMHYECKOH d(PPEKTUBHOCTHIO U YCIIEXaMU COBPEMEHHOW CHHTETH-
YECKOW XUMHUHU. XapaKTepHbIM MPU3HAKOM IPUCYTCTBUS I€TEPIEHTOB B
BOZE SIBJISIETCS CJIOHM IEHBI, CKAIUIMBAIOIICHCS B MECTax, II€ TEUCHHUE
PEK 3a/Iep>KUBAETCS MEePErOpaKMBAIOIIUMUCS YCTPONCTBaMHU (TIJIOTHUHBL,
1UTI036! U 11p.). [IpucyTcTBrE MOBEpPXHOCTHO-aKTUBHBIX BEIIECTB B BOJE
o0ycioBIMBaeT Tak Has3biBaeMbli 3((eKT mnepepacnpenesneHus, CyTb
KOTOPOTO 3aKJII0YaeTcsl B KOHLEHTpaUWu OOJIBIIOT0 KOJMYECTBO 3a-
TPSI3HSIONIMX BEIIECTB M MAaTOT€HHBIX MHKPOOpPraHu3MoB. llpu sTom
MHOTHE BEIECTBA CTAHOBATCS CYILIECTBEHHO 00Jiee TOKCUYHBIMH.

Humpamui. Conep>kaHue HUTPATHBIX MOHOB B NMPHPOJHBIX BOAAX B
€CTECTBEHHBIX YCIIOBHSX CBA3aHO C BHYTPHUBOJOEMHBIMH IPOILIECCAMHU
HUTPU(PHUKAIIMY aMMOHHHHBIX MOHOB B IMPHCYTCTBHH KHCIIOPOZA IO
JaeicTBueM HUTpUPUUUpYOMUX OakTepuil. AHTPONOreHHOE 3arps3He-
HHE HHUTpAaTaMH CBS3aHO C 3arps3HEHUEM NPOMBIIUICHHBIX, XO3SHCT-
BEHHO-OBITOBBIX M CEIBbCKOXO3SMCTBEHHBIX CTOYHBIX Boj. [lonasimiue B
OpraHu3M HUTPAThl U HUTPUTHI MPEBPAIIAIOTCS B COCAUHEHHUS, IIPETIAT-
CTBYIOIIME YTHJIM3alMU KHuciIopoaa. B pesynprare dopmupyercs co-
CTOSTHUE KHUCJIOPOHOTO TOIOMAHUs (TUIIOKCHSA).

[IpusiTo cunTaTh, YTO B MPOMBILIUIEHHO Pa3BUTHIX PErHOHAX HA JOJIO
MPOMBIIUIEHHBIX CTOYHBIX BoA mpuxoautcsa 70-80 %, mpumepHo 20 %
Ha KOMMYHaJIbHBIE (XO35IICTBEHHO-OBITOBBIE) CTOKH, OCTAIbHOE Ta/lacT
Ha JIOJIIO CENbCKOXO035IICTBEHHBIX CTOKOB.

OcHognble UCMOYHUKU U 6UObL 3AZPAZHEHUA RPOOYKMOE numa-
Hus. KceHOOMOTHKH TMOCTYNAIOT B MPOAYKTHl MHUTAaHHUS B PE3yJbTaTe:
WCIOJIb30BaHMsI TEXHOJIOTUH MOTy4EHHUs] MPOAYKTOB C TIOMOILBIO XUMH-
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YEeCKOro, MUKpOOHOJIOTHYECKOTr0 CUHTE3a ¥ T€HHOH HHXEHEPHH; LIHPO-
KOTO YNoTpeOJIeHHs MULIEBBIX JO0ABOK; MCIOIb30BAaHUS HECOOTBETCT-
BYIOIIIETO YIIAKOBOYHOTO MaTepuia; HeCOOIOICHHS YCIOBHH XpaHEHUS
IPOJTYKTOB.

be3oTHOCHTENFHO MPUYMHEL, B TIPOAYKTAX IMUTAHUS MOTYT HaKarlIHu-
BaTbCS MHUKOTOKCHHBI, COJIM TSDKENBIX METAJUIOB, KaHIIEPOT€HbI, HUTPO-
COCJIMHEHMSI, CTOMKIE OPTaHMYECKUE 3arpS3HUTEIIH.

XVMHYECKOe CTpOeHHE M OMOJIOTHYecKass aKTUBHOCTb MUKOMOKCU-
HO6 4Ype3BbIUaiiHO pa3HooOpa3Hbl. C MPAaKTUYECKOH TOUYKH 3pEHHs] Hau-
OONBIIMI HWHTEpPEC MPEINCTABISIOT TOKCHHBI, MPOAYIHPYEMbIE MHUKPO-
CKOITMYECKUMH TI'puOaMHu, CIIOCOOHBIE 3apakaTh IMHUIIEBHIC MPOIYKTHI
(3makoBbie 1 6000BBIC). 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 HOBOPOXJICHHBIX JKEITYXOH, HWHHIMHPOBAHHOU
yrnoTpebIeHneM B TIHUIY MYKH M KpYII, 3apaXEHHBIX, B pe3yjIbTaTe He-
NPaBUIIBHOTO XPaHEHUSI, MUKOTOKCHHOM T-2 M TSHKENBIMU METAIIAMHU.

Bonbmias yacTe MHOTHX TOKCHYHBIX BEIIECTB MOCTYNAET B OPraHU3M
Yyes0BeKa BMECTE € MHUILEBBIMH NpoaykTamu. C MO3MLUI 3Koyoruye-
CKOM 3MUJIEMUOJIOTHH, HEOOXOIUMOCTh OLIEHKH KadecTBa U CTaH/IAPTH-
3aIlMM THIIEBBIX MPOIYKTOB HA COAEP)KAHUE B HHUX 3arps3HSIONINX Be-
MIeCTB OOYCIIOBIMBAETCS TEM, YTO WX IOBBHIIICHHAs KOHLEHTPAIHs B
MUILIEBBIX MPOJYKTaX MOXET OKa3blBaTh HETaTHBHOE BIMSHHUE Ha 3710-
POBbE HACEIICHHUS.

CrnenctBueM OHOJIOTMYECKOTO 3arps3HEHUs] IMUIIEBBIX MPOAYKTOB
SBICTCS pa3BUTHE WH(EKIMOHHBIX 3a00JeBaHU  (KEITyZO0YHO-
KHIIeYHble WH(EKINN) U THUIIEBBIX TOKCHKOMH(ekuid. CrekTp Bo3-
MO’KHOTO TIATOT€HHOTO BO3/EHCTBHS KCEHOOMOTHKOB, MOCTYMAIOMINX B
OpraHu3M C nuuiel, o4eHpb MupoK. OHU MOTYT HEOJIATrONPHUSITHO BIUSTDH
Ha NUIIEBAPEHUE U YCBOCHHE IMUILEBBIX BEIIECTB, IOHWKATh HMMYHHO-
3alUTHBIE CHJIBI OPTaHU3Ma, YCKOPSTH MPOIECChl CTAPCHUS M HApyIIaTh
PEeNpOAYKTUBHBIE (DYHKIIHU.

B pesynbTare aHTPONOTEHHOTO 3arps3HEHHS OKPYXKAIOIIEH Cpebl
BO3MOXKHBI CIIEYIOIINE ITOCIIEICTBHS:

® I[IOJHOE pa3pylICeHHE 3KOCHCTEMBI B pe3yJIbTaTe BBINAJCHHS Iie-

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

e ryOokue m3meHeHus Onotona. [Ipumep: 3acoieHne MPECHOBO/-
HBIX OMOTOIIOB, YXYIIIICHUE COCTOSIHUS JICCOB;

® TIOCTOSIHHOE 3arpsisHeHue Ouoronos. [Ipumep: spTpodukanus pex
1 03€p B pe3y/IbTaTe MOMNaJaHus B HUX 3HAYUTEIbHBIX KOJUYCCTB
PacTBOPEHHBIX U CBSI3aHHBIX COEAMHEHUH a3oTa 1 pocdopa;

® MacCUpOBaHHbIC 3arpsi3HCHHS. [IpuMep: 3arpsA3HEHUS BOJHBIX
OacceifHOB HE()ThIO MPH AaBAPUIHBIX CHTYaIHSIX;

® IIIMPOKO PacIpOCTPAHUBIIECECS YMEHBIICHHE BUIOBOIO Pa3HOOO-
pasusi opraHm3MoB. [Ipumep: HUCIONB30BaHHE TNECTHINAOB H
yI0OpeHHil B arpO3KOCHUCTEMAX;

® HaNpaBIEHHOE YHHUYTOXKECHUE OTACITHHBIX BHJIOB PACTCHUH H KH-

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

Cpenu AeiicTBU MO CTAOWIM3AalN M YIIYYIICHHIO SYKOJIOTHYECKON
00CTaHOBKH 0c000€ MECTO OTBOAMTCS HKOJOTHYECKOMY MOHHUTOPHHTY,
OCHOBHBIMH 33j[ayaMH KOTOPOI'O SIBJSIFOTCS MH(OpPMAaIMOHHOE o0ecrie-
YeHHE M TOJACP)KKa HPOIEIyp NMPUHATUS PEIICHUS B 00JIACTH MPHPO-
JIOOXPAHHOU JAEATEIHHOCTH U IKOJIOTUIECKOH 0€30MacHOCTH,

Cucrema 3KOJOTHYECKOTO MOHHUTOPHHTA Pealn3yeTcss Ha HECKOJb-
KHX YPOBHSIX: JIOKQJIBHOM, PETHOHAILHOM U II100aIbHOM.

B cootBeTrcTBUM ¢ BO3JOXEHHBIMU Ha CHCTEMY (DYHKIIHSIMHU SKOJIO-
TUYECKH MOHHUTOPHUHI BKJIIOYAa€T TPH OCHOBHBIX HAIpPAaBIICHUS Hes-
TETbHOCTH:

1) mHabmromeHust 3a (pakTOpamMu BO3JCUCTBUS U COCTOSHUEM OKpY-

JKAIOIIEeH Cpesbl;

2) OIIEHKY COCTOSIHHSI OKPYXKaIOIIel CpeIbl;

3) NpOTHO3 COCTOSIHUS OKPYIKAIOIIECH MPUPOIHON CPEIIbI.

1.3. dkoTokcukonorusa. OCHOBHbIE NOHATUA U KaTeropumn

AHTpOIIOTEHHOE 3arps3HEHUE OKPYXKalolle cpelasl — Hauboiee He-
raTHUBHOE TMOCTIEICTBUE PAa3BUTHUA YENOBEUECKON IMUBMIM3anuu. M3yue-
HUe 3((EeKTOB XMMHUYECKUX BELIECTB Ha MOMYJSLUH OPraHU3MOB H
OMOIICHO3BI CTAJIO MPEIMETOM OTAEIBHON HAyKH — 3KOJIOTHYECKON TOK-
CUKOJIOTUH (3KOTOKCHKOJIOTHH).
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DKOTOKCHKOJIOTHS SIBIIICTCS MEXIUCUUIUIMHAPHBIM HAy4YHBIM Ha-
MIPaBIIEHUEM, CBS3aHHBIM C TOKCHYECKUMH 3(PPeKTaMH XUMHUECKUX
BCIICCTB Ha KMUBBIC OPraHMU3MBbI, IIPCUMYIICCTBCHHO Ha IMONYJISAIHUU Op-
raHU3MOB U OMOIIEHO3bI, BXOASIINE B COCTaB 3KocucTeM. OHa M3ydaeT
WCTOYHUKH TOCTYIUICHHSI BPEIHBIX BEIIECTB B OKPYKAMOIIYIO CPEIy, UX
pacnpocTpaHeHHe B 3TOH cpejie, ACHCTBUE Ha KUBBIC OPTaHU3MBbI.

B coBpeMeHHOM MOHMMAaHUM 4] (CHHOHMM TOKCHKAaHT) — 3TO XUMHU-
YECKOE BEIIECTBO, CIIOCOOHOE B OIPENIEIICHHOM KOIUYECTBE U OIpeJie-
NEHHBIX YCIOBUAX Cpelbl OOMTAHUS OKAa3bIBATh MOBPEXKIAIOIIEE JIeCT-
BUC Ha )KMBBIC OPraHMU3MBbI BIUIOTH 10 UX I‘I/IGCHI/I.

Ipu aelicTBrK HAa OMOJOTMYECKUE CHCTEMbI HEMEXaHHUYECKUM MyTEM
TOKCHYHOCTh XapaKTepU3yeT CBOWCTBO XMMHUYECKUX COCTUHCHUI BBI-
3bIBATh UX IMOBPCKIACHUEC HUIIN FI/I6CHB, a IPUMECHUTECIIBHO K OPraHu3sMy
YCJIOBCKAa — BBI3BIBATHL HAPYIICHHA O6MeHa BCIIICCTB U (1)I/I3I/IOJIOFI/I‘IC-
CKHX (PYHKIWH, BEIyIIHE K Pa3BUTHIO 3a00JIEBaHUS U THOCIH.

9KOJ’IOFI/I‘ICCK3$I TOKCHKOJIOTHA OHCHHMBACT IMOTCHLOUAJIBHYIO OIlac-
HOCTb KOHTAaKTa HOHYHSIHI/Iﬁ JKMBBIX OpraHU3MOB C KCGHO6I/IOTI/IKaMI/I
WIN 3CCEHIMATBHBIMU BEIECTBAMH, MOCTYMAIOINIMMU B H30BITOUHBIX
KOJIMYECTBAX, U OOOCHOBBIBACT MEPOIPHUSATHS, HAMPABICHHBIC HA TIpe-
AYHOPEKACHNUEC NI MAKCUMAJIbHOC CHMKCHHUEC HETaTUBHBIX HOCJ'IeI[CTBI/Iﬁ
TaKOro B3aUMOJICHCTRUSL.

IIpenMeToM SKOMOTHYECKON TOKCHKOJOTHUHW SIBIISIOTCS OHONOTHYE-
CKHUE CHUCTEMbl HAaJOPraHU3MCHHOI'O YPOBHSA B YCJIOBHAX XUMHUYECKOH
Harpy3km €CTECCTBCHHOI'O U aHTPOIIOI'CHHOT'O IIPOUCXOXKICHUA.

Oco0eHHOCTh SKOTOKCHKOJIOTHH — MCCIIEIOBAHUE TTOBEIEHUS TOKCH-
KaHTOB B OT/ICIBHBIX KOMIIOHEHTaX OMOTHI, UX (UKCAIWU, JECTPYKIUH
B MPUPOIHBIX CHCTEMaX M, CJICA0BATEIIbHO, OLIEHKA YPOBHEH MOCTYILIE-
HUSI B JKUBbIe opraHu3mbl. [lociemHee o0CTOSTENBCTBO 0CO00 BaXKHO,
MOCKOJIBKY YCIIOBHUS CYIIIECTBOBAHUS U (DYHKIIMOHUPOBAHUS TIPUPOTHBIX
NOMYJSIUA U OUOLIEHO30B MOTYT BBICTYIAaTh B KadecTBE MOJM(HUIN-
pymomero ¢akropa, YCHIMBAIOLIETO WX OCIA0JISIOIIEro MPSIMOE TOK-
CHYECKOE BIHSHHUE.

OCHOBHBIG HarpaBJICHUSA 3KOTOKCHUKOJIOTHU — I/IZIGHTI/I(i)I/IKaI_[I/ISI 3a-
IPSI3HSIONINX BEIIECTB B OKOCUCTEME, 3ydeHue 3(h(HEKTOB BO3ACHCTBUS
MOJUTIOTAHTOB HA BHJIOBOM M TOMYJISIIIMOHHOM YPOBHSX, UCCIIE/IOBAHUE
MUTPALUHU MOJUTIOTAHTOB B 3KOCHCTEME, M3YUCHHE KOMOWHHPOBAHHBIX
3¢ ()eKTOB BO3ICHCTBHUS MOJUTFOTAHTOB HA OKPYXKAIOIIYIO CPeAy U pas-
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paboTka MepoIpUsATHA, HAPABICHHBIX Ha yIYyYIIEHUE COCTOSHUSI OHO-
cepsl ¥ 310pOBbS HACETICHUSL.

DKOTOKCHYHOCTh KaK CIIOCOOHOCTH OMpeeIEHHOI0 KCEeHOOMOTHYE-
CKOTO Mpoduiisi cpenbl 0OUTaHUS 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 IIOCJICAHUE JEeCATHIIC-
TUS B paMKaxX JKOTOKCHKOJIOTHH, B KayecTBE CaMOCTOSITENLHOTO Ha-
NpaBJICHUS, NPOUCXOAUT (OPMHUPOBAHME NWUCLUMIUIMHBI, MOIY4HBLICH
Ha3BaHUE MOKCUKOIO2U OKpYydicaroujeli cpedsl (environmental toxicol-
0gy), UCCIeNYIONIEH MEXaHN3Mbl Pa3BUTHSI U MIPOSIBICHUS BO3/ICHCTBUS
TOKCHKAaHTOB OKPYKArOIEH Cpe/Ibl Ha YeIOBeKa.

OKOTOKCUKOJIOTHSL ¥ TOKCHUKOJIOTHSI OKPYXKAaIoLIe cpenbl onepupy-
IOT YK€ YCTOSIBIIMMUCS KaTerOPUSIMHU U MOHSATHAMHU KJIaCCUYECKOM TOK-
CHKOJIOTHH M TPUMEHSIOT, KaK MPaBHJIO, €€ TPaIUIMOHHYIO SKCIEpH-
MEHTAIbHYI0, KIMHUYECKYI0 M S3IMUAEMHOJIOTMYECKYI0 METOIOJIOTHIO.
Tarxoke ucnoabp3yeTcsi HOHATHUHBIA U METOIOJIOTHYECKHUI amnmapar 3Ko-
JIOTHH, WCCIEYIoNIeld B3aMMOOTHOIIICHUSI MEXK/Ty KUBBIMU OpraHn3Ma-
MH U Cpeioil uX OOUTaHUsL.

[Ipu 3K0J0ro-TOKCHKOIOTMYECKOH OLIEHKE TEX MM WHBIX XHMHYe-
CKUX COCJMHEHWH YYHUTHIBAIOT OIIEHKY OMACHOCTH 3arps3HEHHS WUMH
9KOCHCTEMBI U BO3MOXXHOCTh H3MEHEHHSI KCEHOOMOTUIECKOTO TPOduIIst
OKpY’KaloIled Cpelpl, BCICACTBUE U30BITOYHOIO HAKOIUICHHUS B HEH of-
HOT'O WJIM HECKOJIbKUX 3KOMOJUTIOTAHTOB.

OKOIOJUTIOTAHT, HAKOMUBIIMICA B OKpPY’KaIOLIeH cpelie B KOIMYECT-
BE, I0CTAaTOYHOM I HHULUAIMK TOKCHYECKOT0 Mpoliecca B OMOIIEHO3€e
(Ha F000M ypOBHE OpTaHW3aIlMU KUBOW MAaTEPHH), MOXKET OBITH 000-
3HaYeH KaK DKOTOKCHKAHT. TOKCHYEeCKOoe JeHCTBHE 3KOTOKCHKAHTOB,
pETUCTPUpPYEMOE Ha YPOBHE MOMYJISIHI U OMOTEOLIEHO30B, MOKET OBITh
0003HAaYEHO KaK SKOTOKCHUYECKOE.

[Tpu oeHKE SKOTOKCUYHOCTH OJHOTO BEIIECTBA B OTHOIICHUH ITPE/I-
CTaBHUTEJICH TOJIBKO OJJHOTO BHJA KHMBBIX CYIIECTB, B TIOJHOH Mepe Mo-
TYT OBITh MCIOJIBb30BAHBI KOJMYECTBEHHBIE XaPaKTEPUCTUKHU, IPUHSITHIC
B KJIACCHYECKOM TOKCHKOJIOTHH (I03bI U KOHLIEHTPALNHU, BBI3bIBAIOLIUE
omnpeieniéHHbIe BUABI 3()(EKTOB UX COOTHOLICHUS H T.JI.).
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KonnuecTBo BemecTBa, onasiiee BO BHYTPEHHUE CPEbl OpraHu3Ma
U BBI3BaBIICE TOKCHYECKUH 3()(EKT, HA3BIBACTCS MOKCUUECKOU 00301l
D, xoTopast BbIpaxkaeTcad B €IMHHUIIAX MacChl TOKCHKaHTa Ha €IUHUILY
Macchl opranu3ma (MI/Kr).

KomnuecTBo BemiecTBa, Haxonsiieecss B eIuHHULE 00bEMa (Macchl)
HEKOEeTro 00beKTa OKpyXkaromieW cpensl (BOAbI, BO3AyXa, MOYBHI), MPHU
KOHTaKTe ¢ KOTOPBIM Pa3BUBAETCS TOKCHUYECKUH A(PPEKT, HA3bIBACTCS
moxkcuueckoti konyenmpayueti C. Tokcuyeckas KOHLUEHTpALMs BbIpa-
JKAeTCsl B CAMHHUIIAX Macchl TOKCHKAaHTa Ha €AWHHUIy 00BbEMa Cpenbl
(BO311yXa, BOJBI), MI/JT; I/M’, MM €IMHHILY MAcChl CPe/bl (IIOUBKI, HPO-
JTOBOJICTBHSI ), MI'/KT.

B Oonee cnoXHBIX cCHCTEMax 3KOTOKCUYHOCTH KOJIMYECTBEHHO H3Me-
PUTh HEBO3MOXXHO. {11 €€ XapaKTEpUCTUKHU HCIIONb3YIOT psJl KayecT-
BEHHBIX WJIM TOJyKOJUYECTBEHHBIX IOKa3aTeliel, B OCHOBE KOTOPBIX
JIe’KaT TaKUe MOHATHUS, KaK «IKOTOKCHYECKask OMAaCHOCTBY, «3KOJIOTHYe-
CKMI pUCK» U JIp.

OKomokcuueckas OnNACHOCHb XUMUYECKHX COETUHEHHH — 3TO MO-
TEHIHANbHAS CIIOCOOHOCTH BEILECTBA BBI3BIBATH MOBPEXKICHHE OMOJIO-
THYECKHX CHCTEM MPH MONaJaHNuU B OKPYKAIOLIYIO CpELy.

McTOYHUKN TOCTYIUICHHS TOJUIIOTAHTOB B OKPY/KAIOIIYIO Cpemxy
KJIaccu(UIMPYIOT Ha €CTECTBEHHbIE (MPUPOJHBIE) U aHTPOIIOTeHHbIE. B
Ka4yecTBE BO3MOXHBIX IyTeH MOCTYIUIEHHS BPEAHBIX BEIIECTB B OKpY-
JKAIOIIYI0 Cpelly paccMaTpuBaroTcs auddy3Hbie HUCTOYHHMKH, HEIpe-
PBIBHOE TOCTYIUIEHHE CO CTOYHBIMU BOJIAMHU M BIMOBBIMHU Ta3aMH, pa-
30BbI€ TIOCTYIUICHUS IPU aBaAPHSIX.

MHorouncneHHble a0HOTHYECKHE M OMOTHYECKHE IPOLECCHl B OK-
py>Karoliei cpeie HaIpaBlIeHbl HAa 3JIMMHHALUIO (yIaJeHHEe) HKOIOJ-
nroTanToB. [1o 3Toi mpuumHE OONBIIMHCTBO KCEHOOMOTHKOB, MOIAB B
BO3YX, ITIOYBY HJIM BOJy HE BBI3BIBAIOT 3aMETHBIX M3MEHEHHH B HKOCH-
CTeMax, IIOCKOJIbKY BpeMsl NX BO3JEMCTBHS HUYTOXXKHO Maiio. BemecTsa,
CTOHWKHE K TpoIleccaM pa3pylleHUsl U, BCIEICTBUE ATOTO, JIUTEIHHO
npeObIBalOIIME B OKpYKaloLIeH cpeae, Kak MpaBHIIO, SIBJISIOTCS MOTEH-
[IUAIbHO ONACHBIMHU JKOTOKCHKaHTaMu. K HMX uuciy oTHOcATCS TSDKE-
JII€ METaJIbl, YTJIEBOJOPObI, HEKOTOPHIE XJIOPOPTAHUYECKUE TECTH-
LUJIBL, @ TAKXKE APYTHe BEIIECTBA.

[onasnsromiee OOJBLIIMHCTBO XMMHUYECKUX COEIMHEHHWI MoaBepra-
€TCSl B OKPYXKaroIllel cpelie MPEeBpaIlieHusIM, MPEKIE BCEro, 3a CYET (o-
ToNM3a (pa3pylleHre XUMHUYECKUX CBS3€il MOJ BIMSHUEM CBETa), THI-
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ponm3a U OKMCIEHUs. B pesynpTare XUMHUYECKHX pEakLHid 3KOTOKCHU-
KaHTBl TPaHCQOPMUPYIOTCS, KaK MPaBHIIO, C 00pa30BaHUEM HETOKCHY-
HBIX BemlecTB. OJJHAKO B psijie CIy4aeB TOKCHYHOCTh BHOBbH 00pazyro-
HIMXCS BEIIECTB MOXKET MOBHIMAThCs. [107100HBIE MpeBpalleHust TOITy-
YUIIO Ha3BaHHE <JIETAITLHOTO CHHTE3a.

AbGuoTHYecKoe pa3pylIeHHe XUMHYECKHUX TMOJUTIOTaHTOB IMPOUCXO-
JUT C HU3KUMH CKOPOCTSIMH. 3HAUUTEIHHO OBICTpEE JACTPAAUPYIOT Kce-
HOOWOTHKH B pe3yibTare (pepMEHTATUBHBIX PEAKIIMA MPH y4acTUu OHO-
THI (TJIaBHBIM 00pa3zom Oakrtepuii U TpubdoB). [Ipomeccst 6uotpanchop-
MaIlM{ SKOTOKCHKAHTOB MPH 3TOM 3aBEPILIAIOTCS WX MOJIHOW MUHEpau-
3anmel ¢ 00pa30BaHMEM JIBYOKHCH YTIepoa U JPYTUX MPOCTHIX XUMH-
yecKuX coeAuHeHni. OIHAKO, KaK U B Ciiydae aOMOTHYECKHX IMpEeBpa-
IICHUH, BO3MOXXHO OOpa30BaHUE IMPOMEKYTOUYHBIX MPOJYKTOB OHO-
TpaHCcPOpPMaIUK, POTEKAIOIIEH 10 TUITY PeakIUi «JIeTATFHOTO CUHTE-
3ay.

Tak, mpeBpalleHHEe HEOPraHMYECKHX COCIWHCHUH pPTYTH (HUTO-
TUTAHKTOHOM MOXET NPUBOJUTH K 00pa3oBaHHI0 0oJiee TOKCHYHBIX
PTYTHOPTaHWYECKUX COSAMHEHUH, B YaCTHOCTH MeTHIpTyTU. [lomobHoe
sIBIICHUE OTMeueHOo B SlmoHmn Ha Oeperax OyxTel MumHamaTto B 1950-
1960 rr., KOT/Ia MTOCTYMABIIAS B 3B CO CTOYHBIMU BOJIaMH OT 3aBOJIa
M0 TPOW3BOJICTBY a30THBIX COCAMHEHHU PTYTh, TPAHCPOPMHUPOBAIIACH
OMOTOW B METWIIPTYTh. B pe3ynbTare OMOAKKyMYIISIIUY B TKAHAX PHIOHL,
CIY>)KUBILIEH MHUILEA MECTHOMY HACEJIIEHUIO, MPOU30ILILIO0 MAacCOBOE OT-
paBlieHHE METHJIPTYThIO, 3aKOHYMBIIEECS CMEPTHIO JIJIsl TPETU MOCTpa-
JIaBmuX (00JIe3HH MHHAMATA).

K mpoueccam s3numMuHaNNY, HE CBA3aHHBIM C OMOTHYECKUM H aOHO-
TUYECKUM  pa3pylICHHEM DKOIMOJUIFOTAHTOB, OTHOCATCA  (PHU3HKO-
XUMHYECKHE TPOLECCH (MCTapeHue, copouus u mp.), IpOTEeKarone B
oKpyxarormeit cpene. Tak, 3a CY4ET IPOIECCOB HCTIAPSHUS JIETyUUE KO-
TOKCHKAHTBHI M3 TIOYBBI U BOJJOEMOB OJTHOTO PETHOHA C TOTOKOM BO3/yXa
CIIOCOOHBI PacCenBaThCs, MEPEMEIasich B Ipyrue perroHsl. [lonuimk-
JTUYeCKHe apoMaTHUYECKUe YTIIeBOAOPOAb! (OeH3almMpeH U eMy Moj00-
HbIE) aKTHBHO BKJIIOYAIOTCS B OMOC(EpHBIH KPYroBOPOT BELIECTB, Ie-
pexXoJist U3 OJHOM Cpelibl B APYTYIO C IOTOKOM BO3/yXa 3a CU€T copOLru
Ha TIOBEPXHOCTH B3BEIICHHBIX aTMOC(EPHBIX YaCTHII.

[lepepacnpenenenro BOAHO-PACTBOPUMBIX BEIIECTB CHOCOOCTBYIOT
JOXIN ¥ JIBIDKEHHE TPYHTOBBIX BoJI. CopOIHsl BEIIECTB Ha B3BEIICHHBIX
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YaCTHLAX B BOJE, C MOCIEAYIOINM OCAKIACHUEM, IPUBOANT K MX JIH-
MUHAIMH U3 TOJIIM BOABI M HAKOIUIEHUIO B JOHHBIX OTJIOKEHUAX.

OgauM M3 MEXaHH3MOB JJIMMHUHAIMM AKOMOJUTIOTAHTOB SIBIISETCS
OMOaKKyMYJISIIAS — TPOLIECC, OCPEJCTBOM KOTOPOTO JKUBBIC OpPTaHH3-
MBIl HaKaIUIMBAIOT TOKCHKAHTBI, U3BJIEKas MX M3 aOMOTHUECKOW (hazbl
(BOJIBI, TOYBBI, BO3yXa) M MUIIH (Tpoduueckas nepeaaya).

Pesynbrarom OMOaKKyMYJISIIIMK — HETAaTUBHBIE MOCIIEICTBUS KaK JUIsI
€CaMOro OpraHu3Ma, Tak M IJIsl OPraHU3MOB, HCIOJB3YIOIIHMX JaHHBIN
OMOJIOTHYECKUI BU B KAYECTBE MHUIIH.

CreneHb HaKOIJIEHHs BEIIECTBA B OPraHHW3ME, B KOHEYHOM CUETe,
ompeiesIieTCs €ro CoAep)KaHHEeM B OKpyXKarouled cpeze. Bemectsa,
OBICTPO 3IMMUHHUPYIOLIMECS, B LEJIOM IUIOXO HaKaIUIMBAIOTCS B Opra-
Hu3Me. HawuOosiblieid CriocOOHOCThIO K OMOAKKyMYJISIIMM 00JIafar0T
KUPOPACTBOPUMBIE KCEHOOMOTHKH, MEJIJIEGHHO METabOIN3UPYIOIIecs B
OpraHH3Me U AETIOHHPYEMBIE JKUPOBOH TKaHbIO. Tak, HalpuMep, dyepe3
15 et nocne npumenenust repounuaos apmueii CIIIA Bo Bpemsi BOWHBI
BO BreTHame conepxaHue TUOKCHMHA B )KUPOBOM TKAaHW >KUTENEH 3apa-
JKEHHBIX pailOHOB ObIIO B 3—4 pa3a BbIIE, 4eM y kureneil EBpomnbl u
CIIA.

Crolikye 3KONOJUTIOTAHTHI IEPENAl0TCs MOTOMCTBY C MOJIOKOM KOp-
MsILIEH MaTepy, NPU 3TOM y JeTell BO3MOXHO pa3BUTHE IATOJOrHYe-
ckuX 3G PEKTOB, HE MPOSBIBIBIIMXCS paHee Yy PoAuTeNeH. DKOTOKCHKAaH-
TBI CIIOCOOHBI MEPEeMEIAaTbCs U MO MHUIIEBBIM LEMsIM OT OpraHu3MOB-
JKEPTB K KOHCyMEHTaM (OpraHu3Mam, MOTPeOJIAIONIMM T'OTOBBIE Opra-
HUYECKUE BEIIECTBA).

s mununouIbHEIX COETUHEHHI 3TO IepeMelleHHe MOXET CO-
MIPOBOX/IATHCSI YBEIIMUEHHUEM KOHIIEHTPALMM TOKCHKAaHTa B TKaHAX Ka-
JKJIOTO TIOCIIEAYIONIEr0 OpraHu3Ma — 3BeHa MUMIeBOH 1ernu. IToT (heHo-
MeH Ha3bIBaeTcsi OnoMaranpukanueid. Tak, s 60pbOBI ¢ IEPEHOCUH-
KOM «T'OJUIAHACKOH 00JIEe3HM» BA30BBIM 3a00JIOHHUKOM, MOPAaXKArOIIEH
BSI3BI, JIepeBbs oOpabateiBasn npenaparoM JIJIT. Yacte mectunmaa mo-
majana B MOYBY, TJ€ OH aKKyMYJHPOBAJICS B TKaHHU JOXAEBHIX YepBeil.
VY nepenéTHhIX APO3J0B, NOEAAIOUINX J0KAEBbIX YepPBEH, pa3BUBAIOCH
OTpaBJICHHE MECTULMJIOM: YacTh M3 HUX Norudana, y Apyrux Hapyuia-
Jach pernpoaykTuBHas GyHkuus. B pesynbrate 60pr0da ¢ 3a00eBaHuEM
JepeBbEB MpUBENAa K MOYTH IIOJHOMY WCYE3HOBEHHUIO IEPEIETHBIX
Ipo3a0B B psae peruonos CIHIA.
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IIpu oneHKe MOTEHIMAIBFHOW OMACHOCTH SKOTOKCHKAHTOB 0c000e
MECTO 3aHUMAeT aHAIM3 IyTeW TOCTYIUICHHsS] XMMHYECKHUX BEIIECTB B
oprauu3Mm. Ilpu ornpeneaeHUy NPUOPUTETHBIX MyTeH MOCTYIJICHUS TOK-
CHUYHBIX BEIISCTB B OPraHU3M OIICHUBAIOTCS BEPOSTHOCTh HAKOTLICHHUS
BEIIECTBA B OpPraHU3ME W Pa3BUTHE TOKCHYECKOro 3¢ (deKra Mmpu ToM
WJIM MHOM ITyTH TIOCTYIIJICHUH TOKCUKAHTA B OPTaHU3M.

OCHOBHBIMH MYTSMU MOCTYIUICHUS 3KOTOKCUKAHTOB B OPTraHU3M SIB-
JSIOTCS. MHTAISIIMOHHBIN (BIBIXaHUE Ta30B, adPO30JIeH U TBEPMABIX Yac-
THIT), aTUMEHTAPHBIH (ITOCTYINIEHUE TOKCHYHBIX KOMITOHEHTOB BMECTE C
BOJOH M MHUIICBBIMU MPOJIYKTaMH), PE30POTHUBHBIN (MPOHUKHOBEHHE
TOKCHUYHBIX COEIWHEHUI dYepe3 KOXKY W CIU3UCTHIE). AHAIU3 pHUCKa
mpesnonaraeT y4€t u 60ee CI0KHBIX B3aUMOCBSI3eH MEXy 00beKTaMu
OKpPYKaroIlel Cpeabl U MyTSIMH MOCTYIUICHUS BPEIHBIX BELISCTB B Op-
raHW3M, TIOKa3aHHbBIX B Ta0J. 1.7.

MexaHU3MBI, TTOCPECTBOM KOTOPBIX 3KOIOJUTFOTAHTH MOTYT BBI3HI-
BaTh HEOJIAronpusITHBIC APPEKThI B OHOreoleH03aX, MHOTOUHCIICHHBI U
B Ka)KJIOM KOHKPETHOM CJIyuae YHHUKaJIbHBI. BBIACIAIOT IpsMoe, Oro-
CPEIOBaHHOE M CMEIIaHHOE TOKCUIECKOE JIEHCTBIE SKOTOKCHUKAHTOB.

[IpsiMoli MexaHM3M TOKCHYECKOTO JEHCTBHS — 3TO HEMOCPEICTBEH-
HOE MOPaXEHUE OPraHW3MOB OINPEAEIEHHON MOMYJISIUNA WA HECKOJIb-
KHUX TOMyJsnui (OMOIeH03a) SKOTOKCHKAHTAMH JTaHHOTO KCEHOOMOTH-
yeckoro npodwmis cpeapl. [lpuMepoM BemiecTB ¢ MOJAOOHBIM MEXaHU3-
MOM JIEMCTBUA Ha YE€IOBEKA SBJIAETCS KaIMUW — METaJUl, KOTOPBIM Ha-
KaIlJIMBACTCs B OpraHU3Me Jake IPpU MHUHUMAJIBHOM €ro COACP)KaHUU B
OKpYKaroIel cpeie W MpH JOCTHKEHWH KPUTUYECKOW KOHIICHTPAIlUU
WHUIIMAPYET TOKCHUYECKUH TIPOIECcC, MPOSBISIFOIIUNACS TOpaKeHUEM
JBIXaTENBHON CUCTEMEI, ITOYEK U T.JI.

OnocpeloBaHHbIM MEXaHU3M TOKCHYECKOro ACHCTBUE — AEUCTBHE
KceHOOnoTHueckoro mpoduist Ha OWOTHYECKHE WM aOWOTHYECKUE
3JIEMEHTHI CPe/ibl OOMTAHUS IOIYJIALUH, B PE3yJIbTaTe KOTOPOrO YCJIO-
BUS U PECYPCHI CPEIbI IEPECTAOT ObITh ONTHUMAJIBLHBIMU IJIs €€ CYIIEeCT-
BOBaHMSL.

IIpu cMelniaHHOM MeXaHH3ME JIEHCTBHUS 3KOTOKCHKAHTHI CHOCOOHBI
OKa3bIBaTh KakK NpsSIMOE, TaK W ONOCpenoBaHHOE JeiicTBue. [Ipumepom
BEIECTB, 00J1aJaf0NX CMEIIaHHBIM MEXaHU3MOM JIE€HCTBHS, SIBISIOTCS
B YaCTHOCTHU TepOHIIHIIBI, COAEpKAIINE B KAUeCTBE IPUMECH HEOOIBIIOE
KOJIMYECTBO JTUOKCHHA. Tak, IMIUPOKOE HCIIONB30BAHUE STHX BEIISCTB
aMEepUKaHCKOM apMuell Bo BbeTHaMe HaHeC]O 3HAUYMTENbHBIN yIIepo
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PacTUTENBHOMY, )KUBOTHOMY MHUPY CTpaHbl U HEMOCPEACTBEHHO 3/10pPO-
BBIO JIFOZEH.

DopMHUPOBAHUE U PA3BUTHE PEAKIIM OMOCHUCTEMBI Ha AEHCTBUE TOK-
CHKaHTa, MPHUBOJAMIMX K €€ MOBPEKICHUIO WM THOETH Ha3bIBAaeTCs
TOKCHYECKHM MporeccoM. Tokcuueckue mpouecchl IudepeHunpyoT
Ha TIOPOTOBBIE U OecroporoBbie. /sl TOKCHUYECKHX MPOIIeccoB, Gopmu-
PYIOIIKXCS 10 TOPOrOBOMY IPHHIUILY, TIPUYMHHO-CIEICTBEHHAS CBS3b
MEXIYy (aKTOM IEHCTBHS BEIIECTBA W Pa3BUTHEM TOKCHYECKOIO IPO-
1ecca HOCUT O€3yCIIOBHBIN XapakTep.

B kauecTBe mopora BpeAHOTo JEHCTBHUS MPUHATO CUUTATh TaKOe KO-
JIMYECTBO BEIIECTBA, MPH BO3ACHCTBUM KOTOPOTO (IIPU KOHKPETHBIX YC-
JIOBUSIX MOCTYIJICHNSI B OPTaHU3M) BO3HUKAIOT U3MEHEHMS, BBIXOSIIUE
3a mpenesbl (U3MOJIOTHYECKUX MPHUCIOCOOUTENBHBIX PEAKIUi, WIIH
CKphITasi (BpeMEHHO KOMIIEHCHpOBaHHas) matojorus. [lpu neificTBum
BEIIECTB B J03aX HIXKE ONPEACIEHHBIX YPOBHEN TOKCHUECKUHN MPOLIECC
HE Pa3BUBAETCS; PU JOCTHKEHUU ONPENEIEHHON 103bI IPOLIECC Pa3BH-
BAeTCs HETIPEMEHHO.

3aBUCUMOCTD «103a — 3()(HEKT» MPOCIEKHUBACTCS HA YPOBHE KaXKI0-
ro OTAENBHOrO OpraHW3Ma, MPH 3TOM 4eM OoJiblle 1033, TeM 3Hadu-
TeJbHEe MPOSBIIEHUS TOKCHYECKOTro mporecca. K aToii rpymnme oTHOCAT-
Cs: MHTOKCHKAIlMM, TPaH3UTOPHBIE TOKCHYECKHE PEAKIMH, HEKOTOPHIE
AIJIO0MOTHYECKHE COCTOSHUS (HAampuMep, MOBBILICHHAs] YyBCTBUTEIIb-
HOCTb K MH(EKIIUN).

JJIs TOKCHYECKHUX MPOLECCOB, Pa3BUBAIOIINXCS 1O OECIIOPOTOBOMY
NPUHIMITY, TPUYNHHO-CIICICTBEHHBIE CBSI3U MEXIy (HakToM ACHCTBHA
BEIIECTBA U Pa3BUTHEM TOKCHUYECKOTO MPOLECCA HOCAT BEPOSITHOCTHBIN
xapaktep. BepostHocTs hopmupoBanust Tokcndeckoro 3¢ dekra coxpa-
HSETCS MPH IEHCTBUY HA OPTaHU3M JakKe OJTHOM MOJIEKYJIBI TOKCUKAHTA.
Bwmecte ¢ TeM y OTIOENBHBIX OPraHU3MOB TOKCHYECKHH MPOLIECC MOKET
U HE Pa3BUTHCS, HECMOTPS Ha 3HAUUTEIHHOE YBEITMUEHUE 03I BEIIECT-
Ba. Jlo30Basg 3aBUCHUMOCTh BBIPAKEHHOCTH TOBPEKJAIOIIETO IEHCTBHS,
KaK IpaBUJIO, MPOCIIEKHUBACTCS HA YPOBHE MOMYJSLHMHU — YeM OOoJbliIe
71033, TeM y OoJblleli yacTi oco0Oell UCTIBITYeMOM TPYIIBI PerucTpUpPY-
etcs 3pdexT. K TakuM TOKCHYECKHM MpoIieccaM OTHOCSTCS: HEKOTOphIE
AIOOMOTHYECKHE COCTOSIHUS, TOKCHUECKHE TPOLECCHl (KaHLEPOreHe3,
MyTareHes u JIp.).
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Taoauna 1.7

IIyTn nmocTyn/ieHus M 9KOTOKCHKAHTOB B OPraHH3M 4e10BeKa
BO B3aHMOCBSI3H ¢ 00beKTaMH cpe/bl

BUSA

IlyTu nocrymnJe-
HUA U BO3JeHCT

O0beKT cpelbl 00UTAHUS

BO3yX (B3BEILICH-
HBbI€ YaCTULIbI U
rasbl)

1o4Ba (MOBEPXHO-
CTHBIH ¥ KOpHEBOH
cJI0u)

IOBEPXHOCTHBIE U
IPYHTOBBIE BOJIbI

HHransiuoHHbIH

I"a3bl 1 B3BELIEHHBIE
YacCcTHUILbI aTMO-
chepHOro BO3ayXa;

ra3bl U B3BCILICHHBLIC

ITouBeHHBIC uCHA-
peHus, NpOHHUKAIo-
1Me B BO3JYyX MO-
MEIICHUS,

3arps3HAIOIINE  Belle-
CTBa, NEPEHECEHHBIE U3
BOJIOIIPOBOTHON BOJIBI

IMOYBOM

YaCTUIBI U3 aTMO- | YaCTUIBI  TOYBHI,
cdepHOro BO3yXa B | IEpEHECEHHBIE B
MOMEILEHUAX BO3IyX  IOMeIle-
Huil
Anumenrapusiii | @pykrel, oBomu U | [IpoHuKHOBEHUE BogponposonHnas Boxa;
371aKH, B TKAHU KO- | IOYBEHHBIX  4Yac- | PYKTHI, OBOIIM M 3IIa-
TOPBIX W3 BO3JIyXa | THII KH C 3arps3HSIONIMHI
HIEPEHECEHBI 3a- | GpyKTBI, OBOLIM H | BEUIECTBAMU OT IIOJIH-
IPSI3HAIONINE Bellle- | 3MaKH C 3arpsi3He- | Ba;
CTBa; HHEM OT TTOUBHI; MSCO, MOJIOKO, fiLa ¢
MsICO, MOJIOKO, sTHIa | Msco, MOJIOKO, | 3arPSA3HAIOIIMMH BElle-
C 3arpsA3HAOMMMU | lla ¢ 3arpss- | CTBaMHU, IEPEHECEHHBI-
BEIIECTBAMH, II€pe- | HAIOUIMMHU BELIECT- [MH  JKUBOTHBIMM M3
HECEHHBIMM >KHUBOT- | BAMH, II€PEHECEH- | BOMBL;
HBIMH W3 BO3[yXa; |HBIMH >KHBOTHBIMH | PBI0OA M MOPCKHE IIPO-
MaTEpHUHCKOE MOJIO- | U3 TIOUBHI; TYKTBI;
KO MaTEPHHCKOE  MO- | -OBEPXHOCTHBIE ~ BOJBI
JIOKO NpH  TOMAaJaHUM  TIpH
Ky[laHUM ¥ OTABIXE Ha
BOJIE;
MaTEPHHCKOE MOJIOKO
Pe3opOTuBHBILIT Koxubiit koHTaKT ¢ | KOXKHBI KOHTakT mnpu

KylaHuH,
BaHH U Aylia

HNPUHATUN

B cooTBercTBHH € TIpencTaBIeHHEM 00 YPOBHSAX OpraHU3alluu OHO-
JIOTHYECKUX CHCTEM B SKOJIOTHH NMPHUHATO BBIACIATH pa3zieiibl, OMUCHI-
BaIOIINE dKOJOrHYeckre dYPPEKTh Ha YPOBHE OpraHu3Ma, MO 1
O1oLeHO3a (COOTBETCTBEHHO AyTIKOJIOTHUIO, IEMIKOJIOTHIO U CHHAIKOJIO-
ruto). B 310l cBs3M M HeOnarompusTHBIE dKOTOKcHUYecKue 3 eKThI
g hepeHIUpYIOT TaK:
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aymaKomoxcuiecKue:
TOKCHYECKHH MpOoIiecC Ha KJIETOYHOM YPOBHE MPOsBIsIETCs 00pa-
TUMBIMH CTPYKTYPHO-(YHKIMOHANBHBIMU U3MEHEHHSAMHU KJIETKH,
MYTaIHsIMU, MPEKIEBPEMEHHOMN I'MOEIbI0 KIIETKH;
TOKCHYECKH TPOIIECC CO CTOPOHBI OpPraHa WM CHCTEMBI MPOSIB-
asietcst YHKIMOHATBHBIMU PEAKIUAME (Clla3M TOPTaHH, KPaTKo-
BpEMEHHOE MaJIeHUE apTepUabHOTO JaBJICHHS, YJalleHUe JbIXa-
HUS | T.J1.), 3200JI€BaHUSMH OpraHa, HeOIUTACTHYECKIMH TpoIiec-
camu (OTyXOJIH);
TOKCHYECKHH MPOLecC HAa YPOBHE LIEIOCTHOTO OpPraHu3Ma MposiB-
JATBbCSL OOJNE3HAMH XUMHUYECKOW STHOJIOTUH (MHTOKCUKAIMHU, OT-
paBJIeHUs), TPAH3UTOPHBIMU TOKCHYECKUMH PEaKIHMsIMH (OBICTPO
U CaMOIPOHM3BOJIFHO MPOXOASAIIMMH COCTOSIHHSIMH, COIIPOBOX-
JIAIOIIUMHCST KPATKOBPEMEHHOUW yTparoil JieecrnocoOHoCTH (Ha-
npuMep, pa3ipaKeHne CIM3UCTHIX IM1a3 U AbIXaTeNbHBIX MyTel U
T.J.), aJNIOOMO30M (CTOMKAMH W3MEHEHHSMH PEaKTHBHOCTH Op-
raHu3Ma Ha BO3JCHCTBHE QPU3MUYECKHX, XHMUYECKUX, OMOIOTHYe-
CKUX (aKTOPOB OKpY’KaloIIeH cpelbl B BHJIE alIEpTUH, UMMYHO-
CYIIPECCHH, TOCTUHTOKCUKAIMOHHON aCTeHHUH, «ITOKITMHUYECKUX)
(hopM maToNOTUMU M T.1.), ClICHUAIbHBIMUA (OPMaMU TOKCHYECKO-
ro mporecca (KaHIEpOreHe3, 3MOPUOTOKCHYHOCTh, HapylICHUE
PENPOIYKTUBHBIX (YHKIMH M T.1.), Pa3BHBAIOIIUMHUCS JIUIIb Y
YaCTH TOMYJISIIMU U XapaKTePH3YIOIMMUCS HPOJODKHTEITBHBIM
CKPBITBIM [IEPHUOJIOM.
O0eMIKOmoKcUu4eckue: TOKCHUECKUI Mporecc Ha YpOBHE MOIYJIsi-
IIUH COTIPOBOKAACTCSL:
a) pocToM 3a00JIeBaEMOCTH, CMEPTHOCTH, BPOXKIEHHBIX Ae()EKTOB
pa3BUTHS;
0) yMCHBIIICHHEM POXKTAEMOCTH, HAPYIICHUEM JeMOTpaduIecKux
XapaKTePUCTUK MOMYJBIHHA (COOTHOIIEHHE BO3PACTOB, IIOJIOB
W T.JI.);
B) MaJeHHEM CpEIHEH MPOJOILKUTEILHOCTH YXU3HH YICHOB TIO-
MYJISIINAN, THOENBIO MOy JISINH.
CUHIKOMOKCUYecKue, CBSI3aHHBIE C M3MEHEHUEM IOITYIISAIIOHHO-
ro CHeKTpa OMOIeHO03a, BIUIOTH O HMCYE3HOBEHHS OTIEIBHBIX
BUJIOB W TIOSIBJICHUS HOBBIX, HE CBOMCTBEHHBIX JaHHOMY Ouolle-
HO3Y, HApyIIEHHEM MEXBHJIOBBIX B3aUMOOTHOIICHHUH.
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B 3aBuCHMMOCTH OT IPOAOIKUTENBHOCTH ACHCTBUSA DKOTOKCUKAHTOB
Ha 3KOCHUCTEMY BBIJIENAIOT OCTPYIO U XPOHHUYECKYIO SKOTOKCHYHOCTb.

OcTpast IKOTOKCHUYHOCTh Pa3BUBAETCSA B PE3yibTaTe OJHOKPATHOTO
WIM TIOBTOPHOTO JIEHCTBHS TOKCHKAHTA B T€UEHHE OTPAHMYEHHOIO Iie-
pHoAa BpeMEHH (KaK MpaBHJIO, A0 HECKONBKHUX CYTOK) U SIBIISIETCS CIel-
CTBHEM aBapuil W (WiM) KaracTpod, COMPOBOXKIAIOIINXCS BBIXOJOM B
OKPYKAIONIYIO cpelly OOJBIIOr0 KOJUIECTBA OTHOCUTEFHO HECTOMKOTO
9KOTMOJUTIOTaHTA.

IIpumepom OCTpoli 3KOTOKCHYHOCTH MOXET CIIY>)KHTh aBapus, Mpo-
u3zomenmas B 1984 r. B Uuauu Ha 3aBojie 1O MPOU3BOACTBY MECTUIIN-
JI0B, Korga B aTMocdepy nomauo 00JblIoe KOJMYECTBO METHIIN30LHA-
HaTta. OTpaBieHUIO NoABEPrauch okojao 200 ThIC. YETOBEK, U3 KOTOPBIX
3 ThIC. TOTUOJIH BCIIEACTBUE OCTPO PA3BUBLIETOCS OTEKA JIETKUX.

Hpyroi cirydaid oCTpoi 3KOTOKCUYHOCTH UMeJl MecTo B Mpake, Ko-
raa oOpabdoTaHHOE B LEmAX OOprObI ¢ BpenUTEISIMH METHIPTYThIO HO-
CEBHOE 3epHO CIy4YallHO Tomajia B MPOJaxKy U Oblia MCIIONB30BaHA JUIS
BBHINIEUKH XJieba. B pesynbprare 3TOH 3KOJOTHUYECKOH KaTtacTpodbl OT-
paBiieHHe MoNydrin Ooree 6,5 ThIC. YENIOBEK, U3 KOTOPHIX okoio 500
MOTuoII0.

XpoHnYecKasi IKOTOKCUYHOCTh, Pa3BUBAIOIIASCS B pe3yibTare Mpo-
JIOJDKUTENIBHOTO (MHOTAA ToAbl) ACHCTBHUSA TOKCHKAaHTAa, KakK IMPaBHIIO,
accouuupyeTcs ¢ cyOneTalbHbIMU 3PQeKTaMu U XapaKTepusyercs: Ha-
pYLIEHUEM PENpPOIYKTUBHBIX (YHKIUH, UMMYHHBIMH CIIBUTaMH, JH-
JIOKPUHHOW IaTOJOrUEl, MOPOKaMU pPa3BUTUS, aJuleprusanueil u npy-
TUMH TPOSBICHUAMH OTAANEHHBIX MEAHLMHCKUX Tocienctsuil. Ilpu-
MEPOM XPOHHYECKOM 3KOTOKCHYHOCTH MOKET CIy’KUTh IIMPOKOMAc-
MTa0HOE XMMHYECKOE YHHUYTOKEHHE IKOJIOIMUYECKUX CHUCTEM M 3arpss-
HEHHE MPUPOTHON Cpeabl NMOKCUHCOAEPKAIMMHU 3KOTOKCHKAHTaMU B
X0Jle aMEepUKaHCKO arpeccuy Bo BeeTHame.

Pe3ynbTaThl TOKCUKOMETPUYECKHX HCCIEOBAHUN B MEIMIIMHCKOU
NPaKTUKE UCTIONB3YIOT JUIsl pa3pabOTKU CUCTEMbl HOPMATHBHBIX M TIpa-
BOBBIX aKTOB, O0ECICUMBAIOIINX XHMHYECKYIO O€30MacHOCTb Hacese-
HUSI; OLIEHKU PUCKA JCWCTBUS KCEHOOMOTHUKOB B YCIIOBHUSIX MPOU3BOJICT-
Ba, JKOJIOTUYECKUX W OBITOBBIX KOHTAKTOB C TOKCHKAHTAMH; CPaBHU-
TEJIbHOW OLIeHKU 3()()EKTUBHOCTU CPEICTB M METOJOB OOECIIeUeHHs XU-
MHUYECKON 0€30II1aCHOCTH HACEJICHUSI.

Opnna 13 CIOKHEHIIHMX MPAKTUYECKHX 3a7a4 SKOTOKCHUKOMETPUU —
OnpeeNcHre KOJUYECTBEHHBIX MapaMEeTPOB, PHU KOTOPBIX 3KOIOJIIIO-
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TaHT TpaHCc(hOopMUpyeTCs B SKOTOKcHKaHT. [Ipu e€ pemennn HeoOXoau-
MO YYHTHIBaTh, YTO B PEATbHBIX YCIOBHIX Ha OMOIIEHO3 JIEHCTBYET BECh
KCEHOOMOTHYECKUI MPO(UiIb CPelibl, MOTUPUIMPYS IPU 3TOM OHOJIO-
THYECKYI0 aKTHMBHOCTh OT/ICIBHOIO MOJUIFOTaHTa. [103TOMy B pa3HBIX
pEerroHax KOJIMYECTBEHHBIE TapaMeTphl TpaHC(HOPMAIMH TIOJLTIOTAaHTa B
9KOTOKCHKAHT Pa3JInYHBbI.

OCHOBHOI MepOil 3KCMO3UIMHU IKOMOJUTIOTAHOTOB SBISIETCA 1034,
XapaKTEepPHU3YOIIasi TO KOJMYECTBO BEIIECTBA, KOTOPOE BO3JIEHCTBYET Ha
OpTaHW3M IIPH WHTAISIUHN 3arpsS3HEHHOTO MM BO3yXa, TOTJIOIIEHUU
3arpsI3HEHHON UM BOJIbI WJIM THWILIM, KOHTAKTE C HUM KOXH. B amepu-
KaHCKOW JTUTepaType UCIONB3YETCsl COOTBETCTBYIONINI TEPMUH «poten-
tial dose» (TMOTeHNIMANbHASA 103a), B HEKOTOPBIX MEXIYHAPOIHBIX JIO-
KyMEHTax — «intake», a IPUMEHUTEILHO K TOKCUKOJIOTUYECKUM JKCIIe-
pUMEHTaM Ha KUBOTHBIX — «administered dose» (Ha3HaueHHas!, BBEACH-
Has 103a).

B 3KTOKCHUKOIOTHUYECKUX HMCCIICIOBAHUSX PACCUMTHIBAIOT TAKKE IIe-
pEHOCHMBIE J03bI (B aMEePHKAHCKOM JuTeparype — referense dose — RfD,
B MEXIyHAPOJHBIX NOKyYMeHTax — folerable intake — IT) — Takue A03Hl,
IIpU JEWCTBHM KOTOPBIX HA YEJOBEUECKYHO MMOMYJISAINI0, BKIFOYas e&
HauOoJIee YyBCTBUTEIIbHBIC TIOJTPYIINbI, HE OYKUIAACTCS PUCKA PA3BUTHS
KakuX OBl TO HU OBUIO YJIOBUMBIX BPEIHBIX 3P(PEKTOB HA MPOTSHKEHUU
BCET0 Nepro/Ia KU3HU.

OcTpasi TOKCUYHOCTh 3KOIOJUTFOTAHTOB OMPEACIIACTCS IKCICPUMEH-
TaJbHO Ha HECKOJbKUX BHAX JKUBBIX OPraHU3MOB, SABJISIOIIMXCS MPEI-
CTaBUTEISIMHU PA3IMYHBIX YPOBHEH TPOPHUUECKON OpraHu3aIiy B 3KOCH-
cTeMe (BOJIOPOCITH, PacTeHUs, OECTIO3BOHOYHBIC, PHIOBI, TITHUIIBI, MIIEKO-
nuTaromue). [Ipu  3TOM  PAacCYMTHIBAIOTCS 3HAYCHHUS MEIHAHHO-
3¢ ekTuBHBIX 103 (KOHIIEHTpAlMii) — KOJHYECTBO BEIIECTBA, BHI3BI-
BaloIlee OMPEeIEHHBIN 3P (eKT (CMEepTeNbHBIH, TOPOTOBEIN U 1p.) y 50
% TOMONBITHBIX O0BEKTOB, & TAKXKE APYrue MOKa3aTed TOKCHYHOCTH,
XapaKTEPHU3YIOMINEe YaCTHUHBIN (MUHUMAIBHBIA WIIA MaKCUMATbHBIHN)
3¢ ¢exT.

3asucumocmov «003a — agppexmy («H03a — OTBET») B Hjcalle BbIpa-
JKAeTCsl KaK YPaBHEHUE PErpeCcCHH, CBs3bIBAIOIICE 103y (KOHIIEHTpA-
IIUI0) TOKCHYHOTO BEIIECTBA JINOO C OXXHUIAEMOW YacTOTOW TOTO WITU
WHOTO HApYIIEHUs 370POBbS, XapaKTepHOro it 3(pQeKToB NeHCTBUSL
JIAHHOT'O BEIIECTBA, JIMOO C YaCTOTOW TOCHUTAIU3AIMU 10 TOBOIY OII-
penenéHHOrO 3a00J]eBaHMs, JTHOO CO CMEPTHOCTHIO M T.I. [lomoOHOTO
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polia MoaX0 K OLCHKE PUCKa XOpOoIIo pa3padoTaH il MHOTHX 3KOIO-
JIFOTaHTOB.

3aKOHOMEpPHOCTH «103a (KOHIIEHTpalKsi) — OTBET» Yallle BCETrO BbI-
ABJIAIOTCA B TOKCHUKOJIOTMYECKUX OKCIIEPUMEHTAX. SKCTpaHOHHHI/IH ux c
IPYMIIBI )KUBOTHBIX HA YEJIOBEUYECKYIO MOMYJISLHIO CBsI3aHa C OOJIBLINM
YHUCIIOM HeomnpeaeaEHHOCTe. 3aKOHOMEPHOCTH «03a — OTBET», 000C-
HOBAHHBIC SNHUICMHUOJIOTMYCCKUMHA JaHHBIMU, MOT'YT ObITH OOJIEE Ha-
IOEKHBIMHU, HO M OHH UMEIOT CBOM HCTOYHHMKH HEONPEACICHHOCTH.

CrenuduyeckuM METOJOM 3KOTOKCUKOMETPUH SIBISETCS METOX
OIIEHKH 3KOJIOTUYECKOTO PHCKA KaK MPOIIECC ONpeIeIeHUs] BEPOITHOCTH
pasBUTHSL HEONArompuATHBIX 3(PQEKTOB CO CTOPOHBI OUOTEOLEHO30B
(BKJTIOUAs] MOMYJISALMK YEJIOBEKA) B PE3yNbTaTe M3MEHEHUH pa3IMyHbIX
XapaKTepPUCTUK Cpeabl. BayKHBIN 3JIeMEHT OLIEHKH SKOJIOTHYECKOT'O PHC-
Ka — BBISABJICHHUEC OIIACHOCTH, CBSI3aHHOM C BO3MOYKHBIM MaCCHUBHBIM BO3-
JIEHCTBUEM HAa Cpely pa3IMYHbIX XUMHUYECKHX BEILECTB (M3MEHEHHE
€CTECTBEHHOT0 KCEHOOMOTHYECKOTO MPOQUIISL CPE/Ibl) M ONpe/IeIIeHuEM
BCEPOATHOCTU TAKOT'O BOSI[GfICTBHH.

[loBeneHne MONIIOTAHTOB B OKpY’Karoliel cpene o0ycIoBIeHO Joc-
TATOYHO CJIOXXKHBIMU 3aKOHOMEPHOCTSIMH, U TOYHOE MPOTHO3MPOBAHHE
WX BIMSIHUS HA OPTaHU3M YeJIOBeKa BeCbMa 3aTpyIHHUTENBHO. B 60ib-
HIMHCTBE CJIy4aeB IJIsi TOTO, YTOOBI MpecKa3aTh MOBEAECHUE TOKCUKAH-
TOB, A€JAI0T YIPOILAIOIINE IPENNOI0KEHUS.

Jlo303aBUCHMBIC PEaKIIMU OPraHU3Ma OOBIYHO OMPENENSIOTCS IKCIIe-
PUMEHTAIILHO Ha YPOBHE JIOCTATOYHO BBICOKHX JI03, & OI[CHKA peallbHO-
IO YPOBHsI 3arpsi3HEHHSI OCYIIECTBIIICTCSI METOIOM 3KcTpamoisinud. B
TO K€ BpeMsI 3HAHUE O XapaKTepe MOBEJCHHUS TAKUX BEILECTB HA YPOBHE
MaJIbIX U CBEPXMAJILIX T03 YaCTO ABJIACTCA HE PE3YyJIbTaTOM HAYy4YHOI'O
JIOKa3aTeJIbCTBA, a CJIECACTBUEM NPUHATHS TOW WIM HWHOW Hay4HO-
TEOPETUYECKON KOHLICIIIHNH.

B 3HaunTENBHON CTENEHU TOKCUKOJIOTHS OKPYKAIOUIEN CpeJlbl OCHO-
BaHa Ha MPEAINOJI0KECHHUU O TOM, YTO TOKCUYHOCTD IMOJIJIFOTAHTOB C HU3-
KMM YPOBHEM KOHIEHTPALUH NPSMO MPONOPLHMOHAIbHA 3TONW KOHIICH-
Tpaiuu. [Ipennonaraercsi Takxke, 4TO YeM MPOJOJDKUTEIFHEE KOHTAKT
TOKCHKaHTa ¢ OMOJIOrHYECKUM OOBEKTOM, TEM BEPOSTHEE TOKCHUECKHIA
addekr.

JJis MpakTUYecKOro NpUMEHEHHS CUCTEMbI OLIEHKH pHUCKa Haubosee
4acTo HCMoyb3yloT JmHeiHsle (1.1) wnmm skcnoneHnumanbHeie (1.2)
MOJIEJIH:
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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 KOHLCGHTPALUsl WM 7032 BEIIECTBA, OKAa3bl-
BAaIOIas BO3ACUCTBHE 3a BpeMs ¢; UR — enMHHIIA pUCKa, ONpelesemMas
KaK KO3((UIMEHT NPOIOPLHMK POCTa PUCKA B 3aBUCHUMOCTH OT 3Haue-
HUSI JeUCTBYIOLIEH 1036l (KOHLEHTPALIUH).

1.4. Bonpocbl pagnaLuoHHO| 3KOMOTUK.
Papnobunonorus cpeabl oouTaHua

Paouayus — nonsitre 0600ménHOE. OHO BKIIIOYAET PA3THYHbIE BUIIBI
U3JIy4YCHU, YacTh KOTOPBIX BCTpPEYaeTCs B MPUPOJE, APYTUe MOjyya-
IOTCSl KICKYCCTBEHHBIM TyTeM. HMonusupyioujee uznyueHue — Jodoe u3-
Jy4eHUe, B3aUMOCHCTBHE KOTOPOTO CO CPe/Iol MPUBOAMT K 00pa3oBa-
HUIO 2JICKTPUUYECKHX 3apsI0B Pa3HBIX 3HAKOB.

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

Buibl HOHM3HPYIOIETO U3ITyYESHUS:

® anvha-uzryyenue MPENCTABISET COOOH Spa renus, KOTOPhIe HC-
MYCKAIOTCS TPH PaJIMOAKTUBHOM DAaCIajie JIEMEHTOB TsDKEJiee CBHHIIA
WK 00pa3yroTCs B SIIEPHBIX PEAKIUIX;

® Oema-uziyyeHue — DICKTPOHBI WIH MO3ZUTPOHBI, 00pa3yronuecs
npu OeTta-pacnajie pa3jIH4YHbIX 3JIEMEHTOB OT CaMbIX JISTKHX (HEHTPOH)
JIO CAMBIX TSDKEITBIX;

® Kocmuveckoe uziydeHue PUXOTUT Ha 3eMIII0 U3 KocMmoca. B ero
COCTaB BXOJSAT MPEHMYIIECTBEHHO MPOTOHBI U siapa renus. [IpoHukas
BIIIyOb atMoc(epsl, MEPBUYHOE KOCMUYECKOE H3ITyYCHHE B3anMOJCH-
CTBYET C Si[paMH, BXOJSIIMMH B COCTaB aTMOC(epbl, U 00pa3yeT MOTOKK
BTOPUYHBIX 4aCTHUI] (ME30HBI, TAMMa-KBaHTbI, HEHTPOHBI U JIp.);

® HelmpoHbl 00pa3ylOTCsl B AACPHBIX peaklusxX (B SIEpHBIX peak-
TOpax W Ha JIPYTUX MPOMBIIIICHHBIX M UCCIIEA0BATEILCKUX YCTAaHOBKAX,
a TakXKe MPH AACPHBIX B3PHIBAX).

e [Ipodykmul Oenenus COAEPXKATCs B PaAMOAKTUBHBIX OTXOAAX IIe-
pepabOTaHHOIO TOILTUBA SICPHBIX PEAKTOPOB;
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® 1POMOHDI, UOHL! B OCHOBHOM ITOJTy4aIOTCS HA YCKOPUTEISAX;

® DJleKMpOMACHUMHOe u3ly4yeHue HUMEET Pa3IuYHble HCTOYHUKU:
raMMa-u3Jay4eHue aTOMHBIX sIIep U TOPMO3HOE U3ITYyUEHUE YCKOPEHHBIX
3NEKTPOHOB, PAIUOBOJIHEI.

SIBiIeHNE PaJOaKTUBHOCTH OBLTIO OTKPHITO B 1896 T. dpaHIy3cKuM
yueHbIM A. bekkepenem. B HacTosiee BpeMss OHO IIMPOKO HCIIONIB3Y-
€Tcs B HayKe, TEXHUKE, MEIULIMHE, IPOMBILUICHHOCTU. PafinoakTuBHbIE
DJIEMEHTBI €CTECTBEHHOI'O MPOUCXOXKIECHHUSA MPUCYTCTBYIOT IOBCIOAY B
OKpyXarollel 4yeoBeka cpeze. MICKycCcTBEHHBIE pagMOHYKIUABI 00pa-
3YIOTCSI Ha MPOMBILUICHHBIX NPEANPUATHUIX U B aTOMHOM oTpacnu. Ilo-
najas B OKPYXaroUlyl0 Cpely, OHU OKA3bIBAIOT HETaTHUBHBIE BO3ACUCT-
BUS Ha JKMBbIE OPTaHU3MBI, B U€M U 3aKJII0YAETCS UX OMAcHOCTb.

CrocoGHOCTE si/Iep CaMOIPOU3BOJIEHO paclajaThCs, UCITyCKas 4ac-
THUIBI, Ha3BIBAETCH paduoakmugHocmvio. Paduoaxmusnwlii pacnad —
CTaTUCTUYECKUHN MPOLIECC, U €r0 3aKOHOMEPHOCTh HAOIOaeTCs B CIIY-
yae pacrajia I0CTaTOYHO OOJBIIOr0 KOJMYECTBa Aep. 3aKOH pajroak-
TUBHOT'O paciiajia BeIpaxXacTt y6I)IBaHI/Ie quciia paguOaKTUBHBIX SAJCP N
3a BpeMms -

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

A — mocrosHHas pacnaja, XapaKTepH3ylolas BepOsSTHOCTh pacra/ja Ha
OJIMH aTOM 3a eIMHUILY BPEMEHHU.

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

KOJIMYECTBO PaJMOAKTUBHBIX AJEp YMEHbIIAeTCs B JBa pasa. [lepuomabt
MoJTypacrazia U3MEHSIOTCS B IIMPOKOM JHAINa30He OT HECKOIBKUX MMUJI-
mucexynn go 10'° mer.

Ilon akTHUBHOCTHIO PAAMOHYKIWAA TMOHWMAETCS OTHOILIEHHE OXKH-
naeMoro uucia dN CIOHTAaHHBIX SAJEPHBIX MPEBPAICHHUH, TPOUCX OIS~
I(MX 33 HHTEPBAJ BpeMeHH df, K BEJIMYMHE 3TOTO MHTEPBAJIA:

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

AKTUBHOCTHU PAAUOHYKIIMAA K Macce, 06’LéMy, momaanu MCTOYHHUKA Ha-
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3bIBACTCS yIENbHOW, 00BEMHON, TOBEPXHOCTHOM aKTHBHOCTBIO Pago-
HYKJIHJIA COOTBETCTBEHHO.

JeiicTBMe MOHU3UPYHOIIMX M3Jy4eHMil. B pe3ynprare Bo3aeicT-
BUSI MOHM3HPYIOIETO M3IY4YeHHUsS Ha OPTaHM3M YesIOBEKa B TKaHAX MO-
TYT TPOUCXOJUTHh CIOXKHBIE (DM3MUECKUE, XUMHYECKHE W OHOJIOTHYe-
CKHE TIpoliecchl. Mepoil 3TOro pajualiOHHOTO BO3JECHCTBUS CITYKUT
noenowénnas 003a — OTHOILIEHUE CpeHeN 3HEepruu, epeaHHol Bele-
CTBY MOHHU3WPYIOIIUM H3ITydeHHEM B 3JEMEHTapHOM 00BbEMe, K Macce
BellecTBa B 3TOM 00bEMe. Exnuuneld moriaoméHHON 03Bl SIBISETCS
rpeit (I'p), BHecucTemuoit equnutieit — pax (1 I'p = 100 pax).

Jnst oneHKHM OMOJOTHYEcKOTO 3PQeKrTa BO3AECUCTBUSA H3ITyUYSHUS
MIPOU3BOJIBHOTO COCTaBa IMOTPEOOBATIOCH BBEJIEHHE HOBOW XapaKTepH-
CTHKHU — SKBHBAJICHTHOHN J03bl, YUUTHIBAIOIIEH PA3JIMYHbIE BUABI U3ITY-
YeHMsI B MHYLIMPOBAaHUHU OHosoruueckux 3 dexron. Enqunuia usmepe-
HUS SKBUBAJIIGHTHOHW NT03BI — 3UBEPT (3B), BHECHCTEMHAS EAMHULIA — 03D
(1 38 =100 63p).

B kauectBe Mephl prcKa BOBHUKHOBEHUSI OTHAIEHHBIX MOCIEACTBUN
00Jy4eHHs BCETO Tela YejIOBeKa U OTIIENBbHBIX €r0 OPraHOB U TKaHEH C
y4ETOM WX PaJUOYyBCTBUTEIHHOCTH BBeACHA 3 (EeKTUBHAS 1033, W3-
MepsieMas B 3UBEpTax.

OxBuBaneHTHas (3¢dexkTuBHasE) m03a, Kak Mepa 0XHAaeMoro 3¢-
(hekta 00ONMy4eHUS IJIT KOHKPETHOTO OpraHW3Ma, SIBIISIETCS WHIUBUIY-
anbHOU. i oueHku 3pdexTa nmpu 007ydeHUN OONBIINX TPYIIT JIFOCH
WIM 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 JOJTO0XKUBY-
X PaTUOHYKIIMIOB UCIIONB3YETCsl TOHATUE OXKUIaeMOUW KOJUIEKTHB-
HOH JI03bI, KOTOpasi OMpEJENIeTcss KaK 7032 OT KaKOro-JI0O pajroak-
TUBHOT'O MCTOYHHKA 33 BCE BPEMS €TI0 CYIIECTBOBAHUS MM OIpeNeiIEH-
HBII JIMTENBHBIA IPOMEKYTOK BPEMEHH.

Bunbsl noHM3UpYOMEro u3mydeHus] 3HAYUTEITFHO Pa3HATCS 1O CBO-
eMy JCWUCTBHIO Ha OKpYXaroline OOBEKTHI. AJb(ha-U3TydeHHUE HMEET
MaJyo JUIMHY MpoOera 4acTHIl U XapaKTepu3yeTcs cIa0boi MPOHHUKAIO-
e criocodHocThio. [Ipober anbda-yactur ¢ sneprueit 4 MaB B BO3-
JlyXe COCTaBIISACT 2,5 CM, a B OMOJIOTUYECKOW TKaHM JHIIb 31 MKM, TI0-
3TOMY 0-4aCTHIIBI HE MOT'YT MPOHUKHYTHh CKBO3b KOJKHbIE TOKpOBBL. Ho
anp(a-u3Tydaronmue HYKIAIbl MPEICTABISIOT CEePhE3HYI0 OMACHOCTH
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NP MOTNAaJaHUU BHYTPh OpraHU3Ma 4depe3 OpraHbl AbIXaHHs U MUILEBa-
PEHUs, OTKPBITHIE PAHBI H 0’KOTOBBIE TOBEPXHOCTH.

bera-uznydenune obnamaer OGoblnell MPOHUKAIOMICH CITIOCOOHOCTEHIO.
[Ipober Gera-yacTull B BO3yXe MOXKET JOCTUTaTh HECKOJILKUX METPOB,
a B OMONMOTMYECKON TKaHW — HECKOJBbKUX CaHTUMeTpoB. Tak, mpoOer
3JIEKTPOHOB ¢ dHeprueii 4 M»B B Bo3nyxe cocrasiser 17,8 M, a B Ouo-
JIOTUYECKOM TKaHH — 2,6 CM.

I'amMma-n3nydenue umeer em€ 6osiee BEICOKYIO MPOHUKAIOIIYIO CIO-
COOHOCTB, MpoOern POTOHOB B BO3AYXE H3MEPSIOTCA YK€ KHIOMETpa-
mu. [lox melicTBHEM ramMma-u3aydeHHsl MPOUCXOAMT OOJIyYeHHE BCETO
OpraHu3Ma.

buonormueckuit 3QQPexT oT NeHCcTBHA TEIUIOBBIX HEHTPOHOB B OC-
HOBHOM 00ycioBieH aBymst peaximsimu: H(n, v)*H u “N(n, p)*C. Oc-
HOBHOW 3 QeKT BO3IEHCTBUS HAa OMOJIOTMYECKYIO0 TKaHb MPOUCXOJUT
oJ1 AEUCTBHEM NPOTOHOB, 0OPa3yIOLIMXCS B pe3yibTaTe peakuuu (1, p)
Y TEPSIOIINX BCIO CBOKO SHEPTHUIO B MECTE POXKJICHHUSI.

Jnst OBICTPBIX HEHTPOHOB pelIaroliee 3HaYeHUE MMEET paccesHue
HEHTpOHOB Ha mpoToHax. [lanpHelllee BbIAETICHUE SHEPTUU MPOHCXO-
JUT B pe3yJbTaTe 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 OpPTaHNu3Me);

® HaJIM4YHe CKPBITOTO MPOSBICHUS JEHCTBUS MOHU3UPYIOIIETO H3-
Jy4eHus (3TOT MEePUO]] YaCTO HA3BIBAIOT MEPHOJAOM MHHMOTO 0JIaromno-
Jy4usl, TPOJOIKUTEIBHOCTE KOTOPOI'O COKpaIIaeTcsl mpu OONMbIINX J0-
3ax O0JydeHus);

e JICHCTBHE OT MaJbIX JI03 MOXET CYMMHPOBATHCS HMJIHM HaKaIUTU-
BaThes (3 dekt Kymynsmn);

® 3JIyYeHHE BO3JEIHCTBYET HE TOJBKO HA JJAHHBIM KHUBOI OpraHu3M
(comatuueckuil 3QQeKT), HO ¥ Ha €ro MOTOMCTBO (T€HETHYECKHH -
dekr);

® pazMyHBIE OpraHbl KUBOTO OpPraHW3Ma MMEIOT CBOIO YYBCTBH-
TENBHOCTH K 00JyUEHUIO;

® HE KaKAbI OpraHu3M B LIEJIOM OJIMHAKOBO pearupyer Ha oOiryde-
HHE, YTO NPOSABISIETCS JHWIIb NPU HEOONBIIMX TMOTJIOMEHHBIX 033X
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(1eM MoJI0Ke YeJI0BEK, TEM BBIIIE €r0 YYBCTBUTEILHOCTD K 00yUeHHIO,
0COOCHHO BBICOKA OHA Y JieTel);

e 00Jy4eHHE 3aBUCHUT OT YacCTOTHI: OJIHOpPa3oBoe (0cTpoe) obyde-
HUEe B OOJNBINOW J03€ BBI3bIBaET Oosiee TITyOOKHE TOCIEICTBHUS, YeM
(hpaKkIMOHNPOBAHHOE;

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

Ilpu momamgaHuW PaTuOAKTHBHBIX BEIIECTB BHYTPh OpPraHU3Ma IIO-
paxkaroliee JeiicTBUE OKa3bIBAIOT B OCHOBHOM alb(a-yacTUIbl, a 3aTeM
OeTa-4acTUIlBl M TaMMa-U3IydeHne, T.e. B 00paTHOH MMOCIIe0BaTEIhHO-
CTH T10 OTHOIIIEHHIO K BHEITHEMY OOJIYIEHHUIO.

CreneHpb OMacHOCTH CYIIECTBEHHO 3aBHCUT OT CKOPOCTH BBIBEJICHHS
PaAMOaKTUBHOTO BellecTBa W3 opraHusMa. lIpomomkurenbHOe BpeMs
YAEPKUBAIOTCS B OPTaHU3ME 3JIEMEHTHI C OOJBITUM aTOMHBIM HOMEPOM
(TostoHMH, ypaH U Ap.). DIEMEHTHI, 00pa3ymolie B OpraHu3Me JIETKO-
PacTBOPUMBIC COJIM M HAKAIUIMBACMbIC B MATKHUX TKaHAX, JOCTATOYHO
JIETKO YJIANSIOTCS U3 OpraHu3Ma.

Ecin 0003HaunTth 3a T mepuosl OHMOJOTHYECKOIO IOJIYBBIBSIACHUS
PaMOHYKIINAA U3 OpPTaHU3Ma, TO MOKHO BBeCTH 3(pPeKTUBHBIN nIepro]
TIOJTYBBIBEJICHUS, YIUTHIBAIOIINNA PaIMOAKTUBHBIN pacmaj 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 ner (°Ra, *°Sr).

B ta6in. 1.8 mpusenenst 3HaueHus 103 (J1so) 11 pa3auuHbIX Opra-
HU3MOB, IIpH 0061yueHnu KoTopeiMu 50 % ocobeit morudaer.

HabGmromaercs crnepyromias 3aKkOHOMEPHOCTh: YeM CIIOKHEe OHOJIOo-
rUYeckas opraHu3alis, TeM HUXKe JIeTalbHOe 3HaueHue 103bl. Obpaina-
€T Ha ce0s BHUMaHWE HU3KOE 3HAUYEHHE JETAILHON HO3bI ST XBOMHBIX
JIEPEBHEB.

OTMmedeHa CTUMYJSIUS OPraHU3MOB BHEUTHHM BO3JIEHCTBHEM Ma-
JBIX 7103, OaronpuaTHoe AeWcTBUE. Takoe SBJIEHHE MONY4HUJIO Ha3Ba-
HUE 2opMesucd.

OCHOBY CHCTEMBI paTUaIlMOHHON 0€30MaCHOCTH COCTaBISIOT COBpPE-
MEHHBIC MEKyHApPOIHbIC HayYHbIE PEKOMEHIAINH, KOTOPhIC HAIEKHO
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TapaHTUPYIOT 0€30IMacHOCTh JIIO,I[eﬁ, pa6OTaIOH_II/IX C UCTOYHHUKAMHU H3-

JIYUCHHS U BCCTO HACCJICHUA.

B cootBeTcTBUU C ACHCTBYIOMUMU HopMaMu 3 (HEKTUBHAS 032 IS
MepCOHaJia He JIOJDKHA MPEBBINMIATE 33 MEPUOJ TPYIAOBOU JEATEIHHOCTH
(50 mer) — 1000 m3B, a nmns HacenmeHuws 3a 70-TeTHHH TEPHOX

ku3an — 70 M3B.

s obecrnieueHust Ge30mMacHO-
CTH 4YeJOBEKa BO BCEX YCJIOBHUSX
BO3JICHCTBHS HAa HEro HOHH3U-

Taéauna 1.8

Jleraubnble 103b1 J1 /150 001ero
OCTPOro 00JIy4eHust

PYIOIIETO M3IY4YEeHUS] HCKYCCTBEH- Tun opramumion Cpoaue
HOT'0 WJIM TPUPOJHOTO IMPOUCXOK- m0361, T'p
AcHus B Poccuy BBEICHBI HOPMBL  [Buooc Gaxrepmn 5000
paguaioHHON 0e30MacCHOCTH  [Tipocreiimue 2000
HPB-99/2009. Bonopociu 1000

Hopmbr paCHpOCTpaHﬂIOTCH Ha Husmive pacTeHus 600
CIEIYIOIINE BHJIBI BO3JCHCTBHS TIpeBECHbIC pacTeHNA 400
MOHU3UPYIOIIETO U3Iy4YeHUS Ha XBofiHbIE AepeBhs 3
ICI0BCKA. Kume4HononocTHeie 1500

® B YCIOBHAX HOPMAJbHOW HacekoMmbie 1500
SKCIUTyaTallii TEXHOI'CHHBIX MC- Yepeu 1000
TOYHHUKOB HU3JIy4YCHUS, MoIuTrocKu 500

e B pe3yJbTaTe paJAualliOHHON Penriin 25
aBapuu, PrI0bI 30

® OT IIPUPOHBIX HCTOYHHKOB TTTume! 12
M3JIyYCHHUS, MiexonuTaromue 8

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

PagnoakTHBHOCTB OKpY:KaIOmieil cpeabl

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

1) KOCMHYECKOTO H3Ty4eHHUS;

2) W3NMy4eHHs. OT PAacCEesHHBIX B 3€MHOW KOpe, BO3IyXe M JIPYIHX
00BEKTax BHEIIHEH cpe/bl MPUPOTHBIX PAIHOHYKIH/IOB;

3) U3My4eHHs OT UCKYCCTBEHHBIX (TEXHOT€HHBIX) PaIHOHYKIIHIOB.

OOGyyeHne MCTOYHUKAMU MOHHM3UPYIONIETO W3ITyYCHHUS JENUTCS Ha
BHEIlIHEE M BHyTpeHHee. BHemrHee 00mydeHne 00yCIIOBIEHO WCTOYHU-
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KaMH, PacIoIO)KEHHBIMU BHE Tejla 4eloBeKa. VICTOUHMKaMK BHEIIHETO
00ydeHHsl SIBJISIOTCS KOCMUYECKOEe M3JIyYeHHE W Ha3eMHBbIE WCTOYHU-
KH.

WcTouHNKH BHYTpEHHETO OOJIy4eHUsS — PaJuOHYKIHUIBI, MOMaaaro-
M€ B OpraHv3M 4ejoBeka. OCHOBHYIO 4acTb OOJY4eHHUS] OpraHHU3MBI
MOJTY4al0T OT €CTECTBEHHBIX HCTOYHUKOB, COJIEpIKAIUXCS B aTMocdepe,

3eMHOH Kope, BOJie U OuoTe.
3 1

'3

Puc. 1.1. Pacnpenenenue 1030BOi Harpy3Ku Ha HaceJleHUE
OT €CTECTBEHHBIX UCTOYHUKOB U3TYUCHHUIH:
1 — xocmmueckoe m3nydenne (13,7 %); 2 — BHemHee obmydenue (15,9 %);
3 — BHyTpenHee obiydenue (15,5 %); 4 —panon (54,3 %); 5 —npouee (0,6 %)

Kocmuueckoe nznyyenue

KocMmudeckoe u3nydeHHe CKIIaIbIBae€TCsl M3 YacTHIL, 3aXBAYEHHBIX
MarHUTHBIM T0JeM 3eMJIH, TaJaKTHYeCKOTO KOCMHUYECKOTO HU3ITydeHHs
U KoprmycKyJsipHoro mzny4yenust Conaia. B ero cocraB BXoAsaT mpoTo-
HBI, anb(a-yacTULbl, SApa JETKUX JIEMEHTOB, UMEIOIIE OYeHb OO0Jb-
IIME 3HEPTHU. DTO TaK Ha3bIBAEMOE MEPBUYHOE KOCMHUYECKOE H3JIyde-
HUE, B3aUMOJICHCTBYs ¢ aTMmochepoii 3eMiH, MOpPOXKIAAeT BTOPUUHOE
U3JTy4eHHE.

OcHOBHas 4acTb HOHU3UPYIOLIEH KOMIIOHEHTHl BTOPUYHOI'O KOCMHU-
YECKOT0 M3IIyYeHUs] — DIIEKTPOHBI, 00pa3yIouecs: MpH B3auMO/IeHCT-
BHHU C BO3AYXOM M pacmajae MiooHoB. Ha ypoBHe mMops B Bo3myxe cO3-
JAKOTCS IPUOMM3UTENBHO 2,1 Maphl HOHOB/(CM-C), 4TO COOTBETCTBYET
240 Mx3B/TON.

JpyrumM UCTOYHUKOM BTOPHUYHON KOMIIOHEHTHI SIBISIFOTCS HEUTPOHBI.
Cpe/Hsis IIOTHOCTb MOTOKA HEHTPOHOB cocTapiser 130 HeiTp./(M* c) 1
oTpeieNIIeT MOIIHOCTh SKBUBAJICHTHOW 10361 65 MK3B/TOA [UISL IIUPOTHI
MectHOCTH 40-50°.
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BenuunHa MOIIHOCTH 103bI KOCMHUYECKOT0O U3IY4EHHS CHIIBHO 3aBU-
CUT OT COJIHEYHOHW aKTHBHOCTH, HIMPOTHl MECTHOCTH M BBICOTHI Haj
3eMHOM TTOBEpXHOCThIO. CpenHee 3HaUeHUEe TOA0BOM TO3BI OT KOCMHUYE-
CKOr'0 M3IIy4CHHsI Ha ypoBHe MoOpsi cocTaBisieT 0,4 mM3B, a Ha BBICOTE
4 kM, TZe Ha CKIIOHaX DBepecTa pacrojioKeHa JepeBHs IIEPIIOB, YXKe
1,8 m3B/TOI.

K nomonmHuTensHOMYy OOMy4eHHIO NMPHUBOAAT aBuanepenérsl. Koi-
nekTuBHas 3¢¢eKTHBHAs 1032 OT AaBHANEPEBO30K  JIOCTUTAET
10* yen.-3B, 4TO COCTABNAET B MHpE HA Yy HACEICHHS B CPEIHEM
1 mx3B/ron, a nns CeBepHoit Amepuku okoino 10 Mk3B/roz.

Ilox BIMSHUMEM KOCMHYECKHX Jy4del B pe3ylbTaTe SACPHBIX peak-
Ui, uaymux B atMocdepe, o0pa3yroTcs paJHoaKTUBHBIE Sapa — KOC-
MOTEeHHbIE paIHOHYKIHIBI. Cpelli HUX HanOONBIIYIO PaJiodKOJIOTHYE-
CKYIO 3HAYMMOCTb MMeloT Tputnii “H u pammoyrnepon *C, mocrymaro-
IIMe C MUIIEH B OPraHu3M 4YelIOBeKa. DTU PaAHOHYKIUABI, HAaKaIIuBa-
SCh B OpraHax M TKAaHSX, CTAHOBSTCS MCTOYHHUKOM JUIMTEIBHOTO BHYT-
peHHero oOiydeHus. XapakTep €ro 3aBUCUT OT (DU3MKO-XMMHUYECKUX
CBOJICTB PaJMOHYKJIHIOB, CPEM HUX ocodoe MecTo 3aHmMmaer 'C, mo-
CKOJIBKY SIBJISIETCS H30TOIIOM OCHOBHOT'O OMOT€HHOTO 3yieMeHTa. buoso-
THYECKOe JIEWCTBUE €ro CBA3BIBAIOT HE TOJBKO C PaJUaIllMOHHBIMU, HO U
TPAaHCMYTAIMOHHBIMU 3 deKTaMu, BEAYIINMHA K HEYCTPAaHUMEIM Opra-
HU3MOM MYTAaIIHSIM.

B3apocnblii uenoBek moTpedisieT ¢ nuiiel He MeHee 95 Kr yriepoja B
roJl IPU CpeJHeH yneabHON akTUBHOCTH yriepoaa 230 Bbk/kr. Bo3ueii-
cTBHIO pamuoHykauaa '‘C MOJBEpraioTcs Bce MPEACTABHTENM PACTH-
TEJIBHOTO U XHUBOTHOrO Mupa. OTCYTCTBHE SBHOTO F€HETHYECKOTO Ha-
pyLIEHUsI B pe3yinbTare OOSydeHHUs €CTECTBEHHBIM pPaJuOyIJIepOaOM
JTIOKa3bIBa€T BBIPAOOTKY B XOJI€ SBOFOIMH 3alTUTHBIX MEXaHU3MOB.

CyMMapHBIii BKJIaJ BCEX KOCMOTEHHBIX PaJMOHYKINIOB B WHIMBH-
IyaJbHYIO 703y B cpeaHemM coctapisieT 10 Mx3B/ro.

BHemHee o01yuyeHue 0T paIMOHYKJINI0B
3eMHOT'0 MPOUCXOKAEHUS
B Hacrosiee Bpemst Ha 3emiie COXpaHWIOCh 23 JTONTOXKHUBYIIUX pa-
JMOAKTUBHBIX 3JIEMEHTA ¢ MEPHOaMHU Iomypacnazna oT 10’ ner u Bbime.
B nouBe NpHCYTCTBYIOT TaKHe JONIOKHBYIIHE PaTHOHYKIHIBL, Kak 'K,
87Rb, 238U, 232Th W 1.
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[locrneqnue aBa pagHOHYKIUAA — «POJIOHAYAIEHUKI» PaJAO0aKTHB-
HBIX pAAOB. Bcero mmeeTcss Tpu paJlioaKTUBHBIX CEMEHCTBAa: ypaHa-
pamus (P*U), Topus (*°Th) n aktuaus (7°U), B KOTOPBIX B pe3yibTare
pacmajia moCTOsTHHO 00pa3yIoTCs paaiOaKTUBHEIC H30TOIIBI.

[ToaBMKHOCTE MHOTHX IOYEPHUX PATUOHYKIHIOB B 36MHOH KOpe
3HAQUUTENbHA, W TIO9TOMY 3TH PAJHOHYKIHIBI OKAa3BIBAIOTCS BE3JECY-
IIUMHU U B PACCESTHHOM COCTOSTHUU MPUCYTCTBYIOT TIPAKTUICCKU BCIOAY.
Oco0eHHO BenmuKa poiib B PaJWallMOHHOM BO3JEHCTBHM Ha YEIOBEKa
BXOJISIIETO B ATOT PSAJI pajioHa 2R,

Cpennsst 3pdekTrBHasE SKBUBAJICHTHAS /1032 BHEIIHETO OOJIydYeHHUS,
KOTOPYIO YEJIOBEK IMOyYaeT 3a TOJl OT 36MHBIX UCTOYHHUKOB, COCTABIISIET
okono 0,48 m3B. OgHaKoO ypoOBEHb 3€MHOM pagualuyd HEOJUHAKOB B
pa3nuuHbIX paifonax. Hampumep, B 200 kM k ceBepy oT ropoga Can-
Mayny (Bbpaswnus) ects HeOONbINAs BO3BIIEHHOCTD, IJIe YPOBEHB pa-
nuanuu B 800 pa3 npeBocXoauT cpeaHuil u gocturaet 260 M3B B roJ.

B nenom, 6osee 95 % HaceneHUS MUpa KUBYT B MECTaxX C J1030# 00-
mydenus ot 0,3 mo 0,6 M3B B rof, 3 % HaceleHHs TOMy4YaloT B CPETHEM
1 M3B BTOA, a 1 1,5 % Hacenenus no3a — 1,4 M3B B ro.

YesoBeK, HAXOMAIIMICS B IMOMEIIEHUH, 3aMIIEH OT BHEIIHETO MU3-
JIy4eHHsI CaMUM 3JIJaHHEM, HO, C IPYrod CTOPOHBI, MOJBEPracTcs 00JIy-
YEHHIO 32 CYET €CTECTBEHHBIX PaTHOHYKIHIOB, HAXOJAIINXCS B MaTe-
puanax, U3 KOTOPOro MOCTPOECHO 3TO 3laHue. B 3aBUCUMOCTH OT KOH-
LIEHTPAlNU U30TOIIOB 4OK, 2%Ra u **Th B CTPOUTENBHBIX MaTepuanax
MOIIHOCTh /10361 B goMax u3mensiercss or 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 JICPEBIHHBIX.

BHyTpeHHee 00,1y4eHHe PAAUOHYKIUI0B 3eMHOI0
MPOUCXOKTEHUS

B opranusme denmoBeka MOCTOSIHHO MPUCYTCTBYIOT PaIHOHYKIIHIBI
3€MHOTO TPOUCXOXKICHUS, MOCTYIAIONINE Yepe3 OPTaHbl JBIXaHUS H
nmmieBapeHus. Hanbonpmwmii BKkIaa B POpMUPOBAHUE 036l BHYTPEHHE-
ro o6ydenns BHocaT K, *’Rb u paguonykmuast paaos U n ~°Th.

CpenHsiss 1032 BHYTPEHHEro OOJY4YCHHS 3a CUET paJMOHYKIUIOB
36MHOTO TpPOUCXOXKJeHust cocTaBisseT 1,35 m3B/rox. HamGompmwmit
Biuag (75 % romoBoil A036I) AAOT HE UMEIOIIUN BKyca M 3araxa TsKE-
JBIA Ta3 pajioH M MPOIYKTHI ero pacmana. [locTynuB B opranusm mpu
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BJIOXC, OH BBI3BIBACT OOJIyYCHHE CITU3UCTBIX TKaHEH JNETKUX MPOyKTa-
MU CBOETO pacmaja.

PafoH BBICBOOOKIAETCS M3 3€MHOM KOPHI TIOBCEMECTHO, HO €r0 KOH-
[CHTpAIKsl B HAPYKHOM BO3/yXe CYIIECCTBEHHO pa3IMyacTCs sl pas-
JUYHBIX YYACTKOB 3¢MHOTO mmapa. OHAKO OONBIIYIO YaCTh J03bI 00y-
YEHHS OT pajioHa YeJOBEK MOIyYaeT, HaXOsICh B 3aKPHITOM HEMPOBET-
pUBacMOM IMOMCEUICHUWH, B KOTOPOM HCTOYHUKaAMH paJdoHa ABJIAIOTCA
CTPOUTENIbHBIE MaTepUalbl. BONbIIO# yaAenbHOW aKTUBHOCTBHIO 00Jama-
IOT TPaHHUT, MIeM3a, [IJIaK U P APYTUX MaTepuayioB. PaqoH Take mpo-
HUKACT B MMOMEIICHUC U3 3€MJIM 4Y€PC3 PA3JIMYHBIC TPCIIHMHBI B MECKO-
TaKHBIX MIEPEKPHITUSIX M BEHTHISIIMOHHbBIE KaHAJIbI.

Bkuiaz B 103y BHYTpeHHET0 00JIydeHHUs] BHOCAT yao0peHus. Exero-
HO HCIIOJIb3yeTCS HECKOJBKO JECATKOB MHIUIMOH TOHH (ocdaros, co-
JieprKaIiux OOJIBIIYIO0 KOHIICHTpaluio ypaHa. Coxepikamiuecs B ymo0-
PCHUAX PATUOHYKIHIBI TOCTYMAIOT M3 MOYBLI B MHIICBBIC MPOAYKTHI,
IIPUBOJAT K IOBBIIICHUIO PAAMOAKTUBHOCTH MOJIOKA U APYIUX MPOLYK-
TOB IIUTAaHUA.

CyMMapHas 1032 BHEIIHErO W BHYTPEHHETO OOJIydeHHs OT €CTeCT-
BEHHBIX MCTOYHHMKOB pajJvallid B CpelHEM paBHa 2 M3B B TOJ, a JUis
OTACIbHBIX KOHTUHI'CHTOB HACCJIICHUSA OHA MOXET IMPCBLIIATH Cpe]J;HI/Iﬁ
YPOBEHb Ha IOPSIIOK U OoJiee.

TexHorenHasi paIMOAKTUBHOCTh

B pesynbTaTte nesTeIbHOCTH YENIOBEKAa B OKPYXKAIOIMIEH cpejie Imosi-
BUJIMCh MCKYCCTBEHHBIE PAJUOHYKIHUbI U UCTOYHUKU HU3mydeHus. Oc-
HOBHBIE (U3WYECKHE MPOIECCH, B PE3yJbTaTe KOTOPBIX 0Opa3yroTCs
HCKYCCTBEHHBIE PAIMOHYKIIHIBI, — 3TO SIAEPHOE JETICHUE, CHHTE3 U Hel-
TpOHHAs akTHBanms. KpoMme TOro, B MPUPOAHYIO CpeNy CTalld IOCTY-
math B OONBIINX KOJHMYECTBAX €CTECTBEHHBIC PaMOHYKIHIIBI, H3BIIC-
KaeMbIe U3 HEJp 3€MJIM BMECTE C yrjeM, ra3oM, He)Th0, MUHEPAIbHbI-
MU yI0OpPEHUSIMH.

B nHacrosiee BpeMsi OCHOBHO# BKJIaj B 103y OT MCTOYHUKOB, CO3-
JAHHBIX YEJIOBEKOM, BHOCUT PaJHOAKTHBHOE O0JydeHHE MPU MEIUIIHH-
CKOM TUarHocTuke u eueHun. CpeaHsis To0Bast HHAUBUAYAIbHAS 1032
cocrasiseT 0,4 M3B.

OTMETUM HEKOTOPbIE 3aKOHOMEPHOCTH, KOTOPBIE XapaKTEPHbI MPHU
HCTIONH30BAHUY MOHU3UPYIOIINX U3TYyUYECHUN B MEIUITHHE:

63

BepHyTbCs B KaTanor y4ebHukoB
http://y4ebHukn.mHdpopm2000.pd/uchebniki.shtml



Y3HanTe CTOMMOCTb HanMcaHus CTyAeH4Yeckon paboThl Ha 3aka3
http:/ly4e®Hukn.mHpopm2000.pd/napisat-diplom.shtml

® YacTOTa UCIOJH30BAHUS W3IYYCHUH B TUATHOCTHKE IPEBBHIIIACT
4acToTy B Teparuu noutu B 500 pas, Tak 4To BKJIAJ TEPANUU B JO30BYIO
Harpy3Ky MpeHeOpeKUMO MaJr,

® JIOJISI PEHTTEHOIMArHOCTHKHU COCTABISIET 78 % OT MOTHOTO YUCiIa
MPOIIETyP, JOJISI CTOMATONIOTHUHN U siepHo MeaunuHbl — 21 u 1 % coot-
BETCTBEHHO;

® CIIOJIb30BAHUE PAJMAIUKM 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-
30Bo# Harpyske — 10 300).

I'nodanbHble BbiageHusi U OuocdepHbIl HepeHoc

[Ipu ucnbITaHUKU AASPHOTO OPYKUSI OTPOMHOE KOJIUYECTBO PaTHOAK-
TUBHBIX BELIECTB YHOCUTCS B aTMocdepy. BaxkHyro ponb Urpaer aHTpo-
norennsii '*C, KoTopkIii 06pasyercs nogo6HO npupoaHOMy. Kommuect-
BO PaJIMOHYKJIHJA 3aBHCUT OT THIa OOMOBI (aTOMHAsI WU TepMOsAep-
Hast), 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 UCIIBITAHHI SIIEPHOTO OPYKHS COAEPIKAHHE
'“C B pacTHTEIBHBIX IPOIYKTAX, MONIOKE, MSACE TIOBBICHIOCH IPUMEPHO
B JIBa pa3a Mo CPAaBHEHHUIO C IPUPOAHBIM (POHOM.

C 1981 1. ucnbiTanust SEpHOTO OPYXHS B aTMocdepe MpeKpaTH-
JMCh, U TPEANPUATHS SIIEPHO-TOIUIMBHOTO IIUKJIA OKAa3aJIUCh E€IUHCT-
BEHHBIM MOIIHEIM MCTOYHMKOM aHTpONoreHHoro '‘C, CHOCOGHBIM 3a-
METHO MOBBIIATh KOHIIEHTpANHio B OHocdepe 3emiu. ITOT HYKIUA
oOpa3yeTcsi B aKTHBHOW 30HE aTOMHBIX PEaKTOPOB IIFOOOTO THTA, TIC
CYLIECTBYIOT MOIIHBIE IOTOKW HEHTPOHOB, KOTOPBIEC B3aMMOJEHCTBYIOT
C MaTepualiaMi KOHCTPYKIUI peakTopa, ¢ BEIECTBOM TEIJIOHOCUTETIS,
3aMeITUTENsS, TOTUTMBA U UMEIOIIMMUCS B HUX TIPUMECSMHU.

Pagnoyrnepon oueHb NOABHKEH M C MECT BBIOPOCOB B pE3yJIbTaTe
aTMOC(epHBIX MPOLECCOB NEPEHOCHTCS Ha OOJIbIINME PAaCCTOSHUS W,
OKHCIAACH 10 | 'CO,, BCTYNaeT B €CTECTBEHHBIH KPYroBOPOT YIIepo/a,
a 3aTeM I10 MMUIIEBBIM [ETI0YKaM TTOCTYIAET )KUBOTHBIM U YEIOBEKY.

UcnbiTanus saepHOro opyxus B arMocdepe ctanyd oIHOH U3 OCHOB-
HBIX MIPUYHH TIOBBIIICHUS PaHalliOHHOr0 QoHa 3eMIIH U, KaK CIEe/ICT-
BHE 3TOTO, TJIO0ATBHOTO TMOBBIIICHHUS JI03 BHEIIHETO W BHYTPEHHETO
o0yueHHi HaceIeHusl.
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ITo ouenkam, Bo BTOpoi moioBuHe XX B. 3a CUET SIACPHBIX UCIIBITA-
HUIi BO BHEIIHIOW cpey moctymmio 1,81-10*' Bk npoayKToB sepHOro
nenenus. Ilpoayktel saepuoro nenenus (ITS11) mpencraBnsioT coOoit
CIIOKHYI0 cMech Ooiee yem 200 pagroakTHBHBIX H30TOIOB.

PamuoakTuBHBIE IPOIYKTHI YAANSIOTCS W3 aTMOC(EphI TIIaBHBIM 00-
pa3oM BBIMBIBAHHUEM C TIOMOIIBIO OCAIKOB U MOCIEAYIONIErO BRITIACHIS
BEII[ECTBA HA TIOBEPXHOCTH 3eMJIH. BrITIaBIue paanoakTUBHBIC BEIIECT-
Ba MOTYT NPUBOJNUTH K BHEIIHEMY OOJyUEHHIO, a TAKXKE BKJIFOYATHCS B
MHILIEBBIE ICIH.

CymMapHas oxuaemasi KojulekTuBHasi 3 dekTuBHas 1o3a oT Bcex
WCTIIBITAHUH, MMPOU3BENCHHBIX K HACTOAIIEMY BPEMEHH, COCTaBHUT B OY-
nymeM okono 30 miH yen.-3B. K 1980 r. uenoBeuecTBO MOIYYHUIIO JIUIIb
12 % oto#t no3el. U3 3TO# cCymMMapHO# 10361 OCHOBHOW BKJIAd JAIyT
ClIeyIoIHIe PagHOHyKIHabL: 'C — 69 % obmeit no3e; °'Cs — 14 %;
P7Zr — 5,3 %; *Sr — 3,2 %; ""Ru — 2,2 %; "Ce — 1,4 %; °H - 1,2 %;
B1-0,9 % (puc. 1.2).

Cpennuii ypoBEeHb COBpEMEH-

20 HOTO TJOOANBHOTO 3arpsi3HEHHS
. mo 'Cs cocrasmsier 0,08 Ku/xm?,
A a mo “Sr — 0,045 Ku/xm’. s
i CpaBHEHHUs B pesynbraTe YepHo-
1, OBUTHCKOW aBapu¥ IUIOMIAhL paii-
! OHOB C 3arpssHeHHEM Oolee
[ 40 Ku/xm® cocrasuma 7000 kM’ a
]1 B JIOKAJIbHBIX TOYKaX — [0

i
i
i
1
|
i

(=]
w
1

200 Ku/kv®  Kputuueckumu  pa-
JTVOHYKJIMJAMH 3arpsi3HCHUS  SIB-
nsirores nesuit (79,3 %), crponmmit
(19,8 %) u mryronutii (0,9 %).
IIpu BBIOpOCAX aHTPONOreH-
HBIX PAJUOHYKIUIOB WX Jallb-
Heillee MOBEACHUE MPOSIBIISETCS
B OMOTr€OXMMHUYECKHUX IPOIECcCax.
e oL, PsonyI nomasair » e
|~ 3epHOBHIE IPOIYKTAL * 3eMHBIE 3KOCHCTEMBbI U3 armocpe-
2 MSICO: 3 — MOTOKO: pBI, Yepe3 MOBEPXHOCTHBIE BOABI
4_¢,py1mil; 5 — osomt WIN U3 TPYHTOBBIX BoA. BombIioe
3HAYEHUE UMEIOT IIYTH MHIPALUH
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PaIMoOHYKJINIOB B MPECHBIX BOJAAX, OCOOCHHO B 03epaX, TaKk KakK 3TH
IKOCHCTEMBI OCOOCHHO YYBCTBUTEIBHBI K 3arPsA3HEHUIO.

[epeHoc paJMOHYKIUIOB U3 aTMOC(EPhl HA PACTUTEIBHOCTh BKJIIO-
yaeT B ce0sl MPOLECChI BIMAACHUS, MOTJIONICHUS U yaepxkaHus. Cyiie-
CTBYIOT JIBa CIOCO0A MOTJIOIIEHNS PAJIUOHYKIUAOB PACTCHUAMU — JTU-
CTBOH M KOpHSIMH. DPQPEKTUBHOCTh ITHX MPOIECCOB OIMPEENIIETCS
BPEMCHEM HAaXOXJCHUA 3arpA3HAOUICTO BEIIECTBa HAa IMOBEPXHOCTU
PAaCTeHUs] M CIIOCOOHOCTBHIO KOPHEH pa3lyYHBIX BUIOB PAcTEHUH TO-
TJIONIATh U3 PacTBOpa pasHble paaroHyKIHasl. [locie mornomenus pa-
JUOHYKIIUABI MOTYT NIEPEMECTUTHCA BBINIC WM HUKE TOYKU IIPOHUKHO-
BCHHUSI.

IlepeHoc pajMOHYKIHOB ¢ MACTOWINA B OPraHU3M >KUBOTHOTO U
BKJIFOUCHHE MX B METa0O0JIM3M OIEHUBAIOTCS KO3 PUIMEeHTOM IepeHoca
«pacTeHUE — KMUBOTHOE», KOTOPHIil OMpEIENAeTCsl KaK OTHOLICHHE KOH-
[EHTPAIU PaJNOHYKIHIA B MSICEe WIIM MOJIOKE K CyTOYHOMY ITOTpeoJie-
HHIO KOpMa.

O0Jry4yenue, 00yCJIOBJICHHOE TEXHOJIOTHYECKHU NMOBBIIICHHBIM
pPaauaAIMOHHBIM (POHOM

B Hacrosiiee BpeMst yrouib siBIsieTcss Hanbosee BaKHBIM B MHpPE TO-
pIOYMM HCKOIAaeMbIM. EJKErofHO CIKHTAeTCs HECKOJIBKO MHIUIHAPIOB
TOHH yriasg u okono 70 % wmcmonb3yercs AN MPOU3BOJCTBA DHEPIHU.
Hampumep, B 305 yrisi copep)kaHWe €CTECTBEHHBIX DPaTUOHYKIHJIOB
BO3pacTaeT NMPUMEPHO Ha MOPSAO0K BCIEJCTBHE UCKIIOUEHHUS OpraHHye-
CKOT'O KOMITOHEHTA TIPH €r0 CKUTAHUU.

Ilonanas B atMocdepy BMeCTe ¢ 30JI0H, ECTeCTBEHHBIC PaJHOHYKITH-
JIbl CTAHOBSITCSI HCTOYHHKAMU JIOTIOJTHUTEIBHOTO O0TyUeHHS HaceICHUS,
MPOKUBAIOUIET0 B paiioHe pacnoniokenus TOC 3a cYeT HHTAALUOHHO-
rO TOCTYIUICHHUS, a BBIMMAJAIONINE HAa MOBEPXHOCTh PAJIUOHYKIUIBI T10-
CTYMAIOT B OPTaHMU3M YEJIOBEKA C MUIIEBLIMU MPOTyKTAMH, BJILIXa€MbIM
BO3JYXOM U IIUTHEBOU BOJOM.

Bonpimas gacte MUPOBBIX 3amacoB He(TH HMpUypodYeHa K OOoraThIM
OpraHMYECKUM BELIECTBOM INIMHUCTBIM claHIaM. biarogaps mpucyrtcr-
BHIO ypaHcoaepkaiux (Goc(aroB KOHIECHTpAIMs YpaHa B HUX JIOCTHra-
et 1000 r/T u 6onee. Hedte u a3 moctynaroT U3 npoOypEeHHBIX CKBa-
JKUH C TIPUMECHI0 PACTBOPEHHBIX COJIEH, B KOTOPBHIX PaJIMOaKTHBHOCTH
MOJKET JOoCTUraTh BeauunHsl 15 000 br/r.
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[Ipu noGrrve raza oLEHOYHOE 3HAYCHHE MUPOBOTO TOAOBOTO BHIOPO-
ca ?Rn nocruraer 1900 TBk (50 000 Kwu).

Hcnons3oBanue (ochopHBIX ya0OpeHHl B CEIBCKOM XO3SHCTBE,
NPUBOJISIIEE K YCBOCHUIO €CTECTBEHHBIX PAIMOHYKIHOB PACTCHUSIMHU
W3 TIOYBBI, U OTXOA0B (hoC(aTHOrO MPOU3BOJICTBA B KAUECTBE CTPOH-
TEJILHBIX MAaTepHAaOB (TUIICA) SIBISIETCS JIOTIOTHUTENEHBIM HCTOYHUKOM
00TydeHus.

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

CBozKa JaHHBIX 1O CPETHUM TOAOBBIM WHIUBHUIyaJbHBIM JKBUBA-
JEHTHBIM JI03aM JJIsS HACEJICHHS 3E€MIIH, MPUBEAEHHBIM K HACTOSIIEMY
BpeMeHH, pezcTaBieHa B Tadm. 1.9.

Ta6muna 1.9
Cpeanue 3Ha4eHHs 3P (PeKTHBHBIX IKBUBAJIEHTHBIX 103 00/1y4eHUsl, MK3B
Hcrounuxkn Bun T'ogoBble 103b1 00 TyYeHUS
00Ty4eHust Bmupe | B Poccun
EctecTBenHble
Kocmuueckoe uznydenue Bremnee 400 300
BayTtpenHee
[TpuponHble paiuOHYKIUIbI Bremnee 450 300
BHyTpeHHee 630 650
TexHoreHHsbli (HOH
Haxoxienus B MOMEIEeHUusIX 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 Buemnee 2,0-1072 5,0:1072
(Poccus — 76 I'Bt (a11.); BayTtpenHnee 0,5 1,9
mup — 1000 I'Br (311.))
ADC Buemnee - 9,0-1072
(Poccus — 14 I'Br (a11.); BayTtpenHee 0,1 8,0-1072
mup — 80 I'Bt (311.))
OrtomieHre U MPUTOTOBICHHE MTUIII - -
IIpenmers! mupnotpeda 1,0 —
HVckyccTBeHHBIH (oH
MeauumHCKUe mpoueaypbl Buemnee 1000 1700
SInepHbie B3pPHIBBI Brennee 10
BHyTpeHHee 10 13
Hroro: 3400 4000
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Paguanunonnsie aBapun

Cornacno ®enepatuBHOMY 3aKkoHY «OO0 HCIONB30BaHUM ATOMHOM
SHEprum» Ha TeppuTopun Poccum ocymiecTBiseTcsl rocyaapCTBEHHBIN
KOHTPOJIb HaJl paJIMalliOHHON 0OCTaHOBKOW. DTO CBSI3aHO CO CBOEBpE-
MEHHBIM BBISIBIICHMEM H3MEHEHHUH DPaJHallMOHHONW OOCTAaHOBKH, OLICH-
KOM MPOTHO3UPOBAHUS M TMPEAYNPEXKACHUS BO3MOKHBIX HETATUBHBIX
MOCNEACTBUN PaJMallMOHHOTO BO3ACHMCTBUSA JUIsI HAcENeHUs U OKpY-
xaromeil cpeasl. Kpome Toro, omeparuBHas mHpOpMaIHs CHCTEMaTu-
YECKHU MPEAO0CTABIISIETCS OpraHaM rocyAapCTBEHHOMN BJIACTH.

Ilon pagmanyoHHON aBapueil MOHUMAETCsS MOTeps YIpaBiEHUS HC-
TOYHUKOM HOHM3HPYIOIIEr0 HM3JIy4EHHUs, BBI3BAHHAS HEHUCIPABHOCTBHIO
000pyIOBaHMsI, HENPABUILHBIMH JEHCTBUSAMH IIEPCOHANA, CTUXUHHBIMU
OelCTBUSAMHU WM MHBIMH NPUYMHAMH, KOTOpPbIE MOTJIHN NPUBECTH WU
MIPUBENU K OOJIYYEHMIO JIFOJEH BBIIIE YCTAHOBJIEHHBIX HOPM MIIM K pa-
JTMOAaKTHBHOMY 3arps3HEHHIO OKPYXKAIOILEN CPEABI.

3a BpeMs CyIIECTBOBAHMS SAEPHBIX TEXHOJOTHH M HCIIONb30BAHUSA
aTOMHOM SHEPTUH B MHPE M3BECTHO Ooiiee 150 MHIIMACHTOB U aBapuid,
NOBIMSBIIMX Ha IepeoOIydYeHHE HAaceJeHHs M NPUBENIIMX K 3HAdu-
TEJILHOMY 3arpsi3HEHUIO OKpyKaromeil cpensl. Ha3zoBéM Haumbonee
KpYTIHbIE U3 HUX.

Asapuu ¢ Bunocketine u na A9C «Tpumaiin-Avineno» — nepseie pa-
JUAIIOHHBIE aBApUH, ¢ KOTOPBIMH CTOJIKHYJIOCH UYE€JIOBEYECTBO, MOIY-
YUBIINE IIUPOKYIO OTJIACKy, ¥ O MPUYMHAX KOTOPBIX YAajJOCh MHOTOE
y3HaTbh. BCE 3TO MOCIY’KHUII0 BHECEHUIO 3HAUUTEJIbHBIX U3MEHEHUH, Jie-
JIaBIIMX SIICPHYIO MPOMBILIICHHOCTH Oe30macHee 1 HaIeKHee.

Kpynnas aBapus B roponke Bunnackeiin npounsonnia B 1957 r. Ha ce-
BEPO-BOCTOKE AHIIIMM HAa OJHOM M3 JIBYX aHTJIMHCKUX PEaKTOPOB IO
HapaboOTKe OpyXeWHOoro IIyToHus. BenencTBue ommbOku, 1OMyIeHHOMN
IIPH 3KCIUTyaTallly, TEMIEpaTypa TOMINBA B PEaKTOpe pPe3KO BO3pOCa,
U B aKTMBHOW 30HE BO3HMK I0OXKAp, NPOJOJDKABIIMICSI B TEUECHHUE HE-
CKOJIBKHX CYTOK. Bcero cropemno okono 11 T ypana.

PagunoakTuBHBIE OCAAKK 3arpsi3HAIN OOIIMPHBIE 00JacTH AHIIIMH U
Wpnanauu. B Jlongone, B 500 kM ot Bunjckeiina, paguanoHHbii GoH
noBsicuiica B 20 pa3. PagmoaxktuBHOE 06mako gocturio bensruwm, [la-
Hun, OPI" u roxHON HopBernu. B pesynprare OBUIO BHIOPOIIEHO B aT-
Mochepy pamuonykmuaa “'l, 4To IPUBENO K 3BAKYALMH HACEICHHS C
Tepputopuu moutu 500 KM,
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KomnextuBHas a¢dexruBHas 1032, IOIyUYCHHAs HACEJICHUEM, COCTa-
Buiia 6osiee 1300 uen.-3B. u Be3Baza cBeiie 1000 cmepreid.

ABapus Ha BTOpoM O1oke amepukanckoir ADC TMI-2 npouzonuia B
mrare [lencunbBanus B 1979 r. B pe3ynpraTte BIOpOCa paJni0aKTHBHO-
ro rasa '"’Xe B pamuyce g0 100 KM KoJeKTHBHas >(QeKTHBHAS 1032
coctaBuia A0 35 gen.-3B. Paananmonnsie Meponpusatus Ha TMI-2 sBu-
JIUCh Han0O0JIee UHTCHCUBHOM U JIOPOTOCTOSAIICH pOrpaMMol, KOTopas
ObUIa IpoBeeHa KOr/1a-TM00 B MCTOPUHU NPOMBIIUIEHHOTO UCIIOJIb30Ba-
Hus sapepHod osHeprum CIIA: MmaTepuanbHblE MOTEPU COCTABHIIU
135 mupn mom.

B pesynbrare aBapuu ClIOXWIACh PaJUAlMOHHAs OOCTAHOBKA, MPH
KOTOPOIl ypOBEHb pajualyy W 3arps3HEHUs] MPEBOCXOIWI YTO-IHOO,
paHee HaOmIOJaBIIeecss B WUCTOPUU SIEPHON NpOMBINUIeHHOCTH. [lo-
BEPXHOCTHOE 3arps3HEHHE B HEKOTOPHIX MECTaX IPEBbIIIANI0 MPUHSTHIE
MpeaenbHbIE YPOBHU B CTO THICSY U JaK€ MUJUTMOH Pas3.

ABapus npuBena K 00pa3oBaHHI0 OTPOMHOTO KOJMYECTBA PaHoaK-
TUBHBIX 0TX0J10B (PAO) B caMbIx pa3zHooOpa3Hbix (Gopmax. Beiau ocy-
1iecTBiIeHb! 3QQEeKTUBHBIE ONepalud 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 OblT OCYLIECTBIIEH ITyCK
NepBOro B Hallel CcTpaHe MPOMBIIIJIEHHOIO0 KOMIUIEKCa M0 HapaboTke
TUTYTOHHMSI, KOTOPBIH B HacTosAllee BpeMs MPeICTaBIsieT cOO0H coBpe-
MeHHOe paaunoxumuyeckoe npeanpustue 110 «Mask». Haubomnburyio
TEXHOT€HHYI0 HArpy3Ky MPHUILIOCH BBIIEPKAaTh BOJHOM CHCTEME KOM-
OMHATa W MPUJIETAIOLINM TEPPUTOPHUSIM, B YaCTHOCTH peke Teda, B KO-
Topyto ¢ 1949 no 1952 r. npoucxoaun cOpoc paIuoaKTUBHBIX OTXOJIOB
B Bune 76 MIH M CTOUHBIX BOJI aKTHMBHOCTBIO Oojiee 3 mutH Ku, ciennl
KOTOpBIX ObLTH HaiineHsl B CeBepHOM JIeTOBUTOM OKeaHe.

PannannonHOMYy BO3IEHCTBUIO TMOABEPIIUCh 124 THIC. YETOBEK,
Cpeay HUX >KUTENU HaceNEHHBIM MyHKT MyCIIOMOBO, OOJbHbBIE XPOHU-
4eCKOU JIy4eBOil 00JI€3HBIO.

B 1957 r. na Ypane, Bomu3u r. KelteimM, Ha 3aB0Jie 110 00OTAIIEHHIO
ypaHa MPOMU301IeN B3pbIB EMKOCTH C HJIKUMH BBICOKOAKTHBHBIMHU OT-
XOJlaMHU BCIIEZICTBHE OTKa3a CHCTEMBI KOHTpOJI TEIUIOBBIAC/IEHUA. B
pe3yabTaTe B atMochepy Obuto BhiOpoieHo 2,1 miuH Ku, oOpa3zoBanoch
paanoakTuBHOE 00MaKo mmHOM 350 M mupuHO# 50 KM, KOTOpOE Mpo-
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oo Han tepputopueil Yensounckoil, CepmioBckoll u TroMeHCKOM
o6acTeii, 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 JBMKCHUS MOJYYHBIIUN Ha3BaHHE
«Bocrouno-Ypansckuii panuoaktuBHbIi cien» (BYPC), nanéc 3naun-
TEJIBHOE 3arps3HEHHE HACETIEHHBIM ITyHKTaM U IPUPOIHBIM OOBEKTaM.
Ho3b1, mony4yeHHble HaceneHuem, poxoaunu Ao 3HaueHud 0,1-0,5 3B.
Jlo cux mop MONTOXXKMBYIIHME PaJMOHYKIHIBI MPOJODKAIOT OKa3bIBaTh
BO3/ICHCTBHE, U TEPPUTOPHS SBJIACTCS PaIUOAKTUBHBIM 3aI10BETHUKOM.

B pesynbrare 3acynumBoro snera 1967 r. oOHaxumack Oeperopas
muHUs 6eccTouHoro o3zepa Kapawaii, Kyna gonrue ronpl SA€pHbIA KOM-
ouHaT «Masik» CIMBall paAMOaKTUBHBIE OTXO/bI, TJ€ B UTOI'e OKAa3aJI0Ch
120 mnr Ku. BeTpoBbIM MOTOKOM HJIOBBIE OTJIOXKEHHUS aKTUBHOCTBIO
600 Ku ObutH MOJHSTHI B BO3/IYX M paccesHbl Ha PacCTOSHUS 10 75 KM.
3arps3HeHHIO MoABepriIach Tepputopus 2700 KM® ¢ HACEICHHEM
42 TpIC. yenoBek. UToOBI HE MOBTOPMIIACH TOAOOHAS KaTacTpoda, 03epo
3achIlaiy TPyHTOM, HO B Pe3yJibTaTe 1Mo HUM 00pa3oBaiach JMH3A 3a-
rps3HEHHBIX BoA. [losiBHMiach Apyras OMacHOCTh — BBITECHEHHE WUMHU
HIDKHUX TPYHTOBBIX BOJI, @ HA PACCTOSHUSX B HECKOJBKO JIECSTKOB KH-
JIOMETPOB OT 03€pa B MOJ3EMHBIX BOAAX ObLIa OOHapy)XeHa paauoak-
TUBHOCTb, IPOHMKIIIAS MO MOJI3€MHBIM ITPOTOKAM.

B o0mieii cymMe B pe3yibTaTe 3aypajibCKUX aBapUil MOCTPajalio
noutu 0,5 MiH HaceneHnus u norpedyercs emé 300 yet, 4ToOBI Ha 3eM-
HOW IMOBEPXHOCTH M B BOJHBIX OOBEKTAaX pPACHaJHCh PaIdOAKTHUBHBIC
3JIEMEHTHI.

Asapus na Yepnobwvinvckoti AJC, mnpowzowmenmas 26 anpens
1984 r., crana kpynHeimen snepHoi aBapueil. Ha 4-m 6iioxke HADC B
pe3yjbTaTe OTKIIIOYCHHS! aBTOHOMHOM CHCTEMBI 0€30TacHOCTH IpO-
M30MUIM CKauOK MOIIHOCTH WM B3pBIB, CIBUHYBIIHUN KPBIMIKY SIIEPHOTO
peakropa. 3aTeM NPOU30LIENl BTOPOH B3PBIB C BBIOPOCOM MPOIYKTOB
JIEJIeHNs. U OTpaOOTaHHOT'O TOIUTMBA, IMPOJAOJDKABIIMMCA 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 MIEPEMECTHUIIACH 3a €TO IpeJie-
JIBI Yepe3 Pas3IoOMBbl KOPITyca peakTopa.
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Kpome TomnuBa, B aKkTUBHON 30HE€ B MOMEHT aBApUU COACPKAIUCH
MPOAYKTHI JECICHUSI U TPAHCYPAHOBBIEC 3JIEMEHTHI — Pa3IMYHbIE PagUO-
AKTUBHBIC HM30TONbBI, HAKOMIMBIINMECS BO BpeMs pabOThl peakTopa.
HMeHHO OHU NPEACTABIIAIOT HAaWOOJBIIYIO PaIUAllMOHHYIO OMACHOCTb.
Bonpmas ux 9acTe ocrtanack BHYTPH peakTopa, HO HauOolee JieTydue
BellecTBa ObLIH BBIOPOIIICHBI HAPYXKY, B TOM YHCIIC BCE PAJIUOAKTHBHBIC
0J1aropoHbBIE Ta3bl, COJICPXKABIINECS B peakTope: MpuMepHo 55 % #ona
B BHUJIC€ CMECU Mapa U TBEPIBIX YACTHUL], U3OTOIBI LIE3Usl, CTPOHUUSI U
TUTYTOHMUSL.

Crtpys paIroaKTHBHOTO BEIIECTBA JOCTHUTIIA BHICOTHI 1 KM, H 3arpss-
HEHHOE 00JIaKO CTaJio PacCIpOCTPaHATHCS Ha ceBep: depe3 bemopyccuro
B CkaH/JWHABCKHE CTpaHBL. 3aTeM, OBEPHYB Ha IOT, O0JAKO IMPOILIO
yepe3 3anagnyto EBpory Ha bankausl. PagnoakTBHBIE BeliecTBa pac-
MPOCTPAHSINCH B BUJE adp030Ji€ii, KOTOPHIEC MOCTEIEHHO OCAXIATUCH
Ha TIOBEPXHOCTH 3eMuid. [Ipormieninre B MOMEHT TPOXOXKISHHS O0IaKka
JIO’KIM BBIMBIBAIM PaJMOaKTUBHBIC BEIIECTBA, M HA MTOBEPXHOCTH 00pa-
30BBIBAIIMCH PAJIMOAKTUBHBIC TISATHA.

KonnektuBHag mo3a TOJNBKO B3cs w1t CkaHOUHABUHM U 3amagHon
EBponbl B TeueHHE MEPBOrO rojJa IIOCIE aBapuM COCTaBUIIA
80 00 wen.-38, a gua Hacenenuss CCCP — 200 000 uyen.-3B. Ilomnas
oxxunaemast 3¢ (HeKTUBHAs KOJJISKTUBHAS J103a OLEHUBAaeTCS Oojee ueM
B 1 muH 4en.-3B.

3arpssHenuto monsepriocs 6onee 200 000 km?, mpumepno 70 %
IIPUIIOCH Ha TeppuToputo benopycenn, Poccuu n Ykpaunnsl. B Poccun
HauOonee nocrpananu bpsuackas, Kamyxckas, Tynbsckas u OprnoBckas
obnactu. Hanbonee 3arps3HEHHBIMHA OKa3aJIUCh FOTO-3aI1aIHBIC paiOHbI
BbpsiaCcKOi#l 0oOmacTu: B MOcCieaBapuilHBINA MEPUOA YPOBEHB 3arpsi3HEHUS
Gonee 40 Ku/km®> umenn 17,1 TeIC. Ta yroauii, BIOCIEICTBUU BHIBEICH-
HBIC U3 CUCTEMBI 3¢MJICIIOIL30BaHU.

B niepBbIc Hepenu mocie aBapuu HauOOJBITYI0 OTIACHOCTh JIJISl Hace-
JIEHUSI TOPEACTaBiIsA] PaJUOAKTUBHBIA HOJ, MMEIOIIMI CpaBHUTEIbHO
Majblii (IpUMEPHO BOCEMb JHEW) MEPUO/ MOTypacaia. Mox B 0CHOB-
HOM TIOTJIONIAETCS IIUTOBUIHOM KEJIE30M YesIOBEeKa MPHU JIbIXaHUU WIU
MOTPeOJICHUH 3apaXKEHHBIX MPOJYKTOB, TJIABHBIM 00pa30M MOJIOKA.

Oco0eHHO BOCIPUUMYHUBEI K WOy OKa3allUCh JIETH, KOTOPHIE IOITY-
4y OoJiee BBICOKHE JIO3BI MO0 CPABHEHHUIO C B3POCIBIM HACEJICHHEM.
J103b1, TOJTyYeHHBIE IIIMTOBUIHON JKEJIC30M, OLICHUBAIOTCSA B OOJIBIIIMH-
ctBe caydaeB Hke 0,3 3B (150 ThIC. 4en.), XOTS HEKOTOPHIE JIETH, BO3-
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MO>KHO, MOJIYYHJIM HA IMIUTOBHIHYIO XKene3y 10 2,5 3B. DTa KaTeropus
JKUTEJIEH MOXXET COCTAaBUTh TPYMIY pUCKA OTHAJCHHBIX IMOCIEICTBUN
00JIy4YeHHs, HAIpuMep TOOPOKAYSCTBCHHBIC M 3JI0KAYeCTBEHHBIC OITy-
XOJIU IIUTOBUIHOHN JKEJIE3EI.

B nacrosmiee BpeMs u B OnmKaiiiue AecATUIETHS ONMAaCHOCTh TIPe/l-
CTaBJISIIOT U30TOIBI CTPOHIIUS M II€3Us C TIEPHOJIOM TIOTypaciaja 0KOJIO
30 ner.

HaunGonpimme KoHIEHTpaIWn 3cs 00HapyXeHbI B TIOBEPXHOCTHOM
CJIO€ TOYBBI, OTKYyJla OH IMOMNaaaeT B pacTeHus u rpuoObl. B ropomax oc-
HOBHAsI YacCTh OMACHBIX BEIIECCTB HAKAIIMBalIach HAa POBHBIX ydacCTKax
MOBEPXHOCTU: Ha Jy)KalKax, noporax, Kpblmax. [lox BozaeicTBueM
BETpa U JOXKACH, a TaKKe B Pe3yNbTaTe NEATECIbHOCTH JIIOJIEH CTENEHb
3arpsi3HEHHS CUJIBHO CHU3MIIACh, U Ccelvac ypOBEHb pajHaiud B 0OJIb-
IIMHCTBE MECT BEPHYJICS K (POHOBBIM 3HAUCHHUSIM.

B cenbckoxo3giCTBEHHBIX 00IACTSAX B MEPBBIE MECSIIBI PaHOAKTHB-
HBbIC BEIIECTBA OCAXKTAINCh Ha JIUCTHAX PACTECHUH W TpaBe, MOITOMY
3arps3HEHUIO TIOJIBEPTaICh TPABOSIIHBIE JKUBOTHBIE. 3aTeM PaTuOHYK-
JUABl BMECTE C JOXKAEM WIM ONABUIMMU JIMUCTHSIMU IOMAIU B IOYBY.
Ceiluac OHU NOCTYIAIOT B CEJIbCKOXO3SUCTBEHHBIE PACTEHUS, B OCHOB-
HOM 4epe3 KOPHEBYIO CHCTEMY. Y POBEHB 3arps3HEHUSI B CEIIbCKOX 03~
CTBEHHBIX pallOHAX 3HAYUTENIBHO CHU3MJICS, OJHAKO B HEKOTOPBIX pe-
THOHAX KOJMYECTBO LIE3Us B MOJIOKE BCE €IE MOXKET MPEBBIIATH JO-
MyCTHMBIC 3HaYEHUS. ITO OTHOCHUTCS, HApUMEp, K HEKOTOPBIM 00J1ac-
M benopyccun u Ykpaunsl, BpsiHckoii o6nacTw.

3HAUUTENBLHOMY 3arpsi3HEHUIO OJBEPIIUCSH Jieca. 3BecTHO, UYTO jec
o0nasaeT BHICOKOH 3aep KUBAOIIEH CIIOCOOHOCTHIO 110 OTHOIIEHHUIO K
paJMoaKTUBHBIM BhIMaaeHUsIM. Hampumep, 3¢ dekTuBHOCT 3amepika-
HUSl PAAMOHYKIUAOB COCHOBBIM JIECOM cocTaBisieT nopsanka 90 %. 13-
3a TOr0, 4TO B JIECHOM 3KOCUCTEME LE3Ui NOCTOSIHHO PELUPKYIUPYET, a
HE BBIBOIUTCS U3 HEE, YPOBEHb 3arps3HCHUS JECHBIX T'PUOOB U STOI
0CTaéTCs OMaCHBIM.

YpoBeHb 3arpsa3HeHHs peK U OOJBIIMHCTBA 03€pP B HACTOSIIIIEE BPEMsI
Hu3kui. OJHAKO B OTJENBHBIX OCCCTOYHBIX 03€pax KOHIICHTpAIMS IIie-
3Us B BOJIC M PHIOE emIé B TEUCHHE NECATHUIICTHH MOXET IPEICTaBIAThH
OITaCHOCTb.

C Ipyroil CTOpOHBI, CHITUE AHTPOIIOTEHHOTO BO3ACUCTBUS MOIOKHU-
TEJIBHO CKAa3aJIOCh Ha IKOCUCTEME, 3aKPBITON JJIs NPOKUBAHUS JIFOACH.
B pesynprare npupona craga BOCCTaHABIUBATHCS OBICTPBIMH TEMITAMH,
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BEIPOCII TIOMYJISIMHA KUBOTHBIX, YBEIWYMIIOCH MHOT00Opa3ue BHIIOB
PaCTHTEIHHOCTH.

B mHacrosmee Bpemsi BOKpyr paspymieHHoro peaktopa YADC, co-
nepkamero 200 T o0IydEHHOTO M CBEKETO SIIEPHOTO TOIUIMBA, CME-
[IAHHOTO C JPYTHMH MaTepualiaMH, COOPYKEH capkodar, BBIMOIHSIIO-
M 3aIIUTHBIC (DYHKIIMU HA TPOTSHKEHUH MTOCIIETHHX JIeT.

PeaOunuranus 3arpsi3HEHHBIX TEPPUTOPHUIA

U3MeHeHne ypoBHEW 3arpsi3HEHUSI TEPPUTOPUN NPOUCXOIUT MOJ
BIUSHUEM CJICITYIOIINUX (PaKTOPOB:

® ECTECTBEHHOI'O pacraja paIuoHYyKINIOB,;

e 3arnyONeHHs PAagUOHYKIMOOB TMOJ JCHCTBUEM MPUPOAHO-
KIIMMaTHYECKUX HPOLIECCOB;

e [iepepacnpenesieHUs] PaIuOHYKIUIOB B IOYBEHHOM CJIO€ 3a CUET
AQHTPOIIOTEHHOT'O BO3/ICHCTBUSI.

Junist peabunuranuy TPUPOTHBIX BOJ CYHIECTBYET OOJBINOE KOJIMYe-
CTBO TIPENapaToB U TEXHOJIOTUIECKUX PUEMOB:

e (uokymsMsa — 00pa30oBaHUE PBHIXJIBIX XJIONbEBUIHBIX arperaToB
«(TIOKKYID» U3 MEJIKUX YacTHLI,

® KOoaryisinusi — oObeMHEHNE YacTHUI] B arperaThl BCIEACTBUE CIie-
TUIEHUSI TIPH UX cOoylapeHusx. B mporeccax ocaxaeHus: paguoHyKIHI0B
ctpoHIus-90 u ne3usn-137 ux 3pGheKTUBHOCTh COCTABIISET BCETO MOPSII-
ka 20-30 %;

® [pUMEHEHHE COPOEHTOB — HM30MPATENbHO MOTJIOIIAIOIINX Be-
miecTB. B mpoueccax peabunuranuy NpupoIHBIX BOAHBIX Cpel UX MpH-
MeHeHue Ooiee 3PPEKTUBHO, HO TOSBIISIETCS MpodiIeMa epepaboTKH 1
3aXOpPOHEHHS BOSHUKAIOLIMX [IPU 3TOM PaJHOaKTHUBHBIX OTXO0JI0B;

® CCTECTBEHHAs] OYMCTKA — JJIMTENbHBIA MPOLECC CaMOJE3aKTHUBA-
UM TIPUPOJHBIX BOAHBIX M APYIHX 00bekToB Onocdepsl. IIpu obmem
CHIDKCHHU PaJIMOaKTHUBHOCTH MOTYT HAKAIIMBATHCS PaJMOHYKIIUIBI B
OTJCNBHBIX OOBEKTaX, a TaKKe MPOMCXOAUTH NepeMenieHne 0cobo 3a-
TPA3HEHHBIX 30H.

Meponpuatus Mo pagualioOHHON 3aIlUTe HACEeNIEHUs OT MepeolIry-
YeHUsl JOJDKHBI HAYMHATBCS Cpa3y IOCIE BBISABICHUS PaJIHOAKTHBHOTO
3arpsi3HeHus. HeoOXoaumbl orpaHWYeHue IOCTyna Ha 3arps3HEHHbIE
TEPPUTOPUH U TPEKpAIICHHE XO3SHCTBEHHON NEATENbHOCTH, AE3aKTHU-
BaIlisl U 3aXOPOHECHUE PaJMOAKTUBHBIX OTXOJIOB, CHIDKEHHE MOTpedie-
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HUSI 3arpSI3HEHHBIX IPOAYKTOB MUTAHUS, a TAKXKE OCYILIECTBICHHUE Tepe-
CEJICHUS KHUTEICH.

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

B Poccuu npuHsTBIE TIOCIIE YePHOOBUILCKOM aBapHy MEPhI TT03BOJTH-
a1 u30eXaTh MOJYYEeHUS! CBEPXHOPMATHBHO 3arps3HEHHOH pacTeHHe-
BOJIYECKOH mpoaykuuu. B MeHbIIel cTeneHn 3TO OTHOCUTCA K Hanbo-
Jiee 3arpsa3HEHHBIM palioHaM bpsHckol o0macty, rae emé HeoOX0auMOo
NpoBeIeHHEe KOMIUIEKCa peaOMIUTAllMOHHBIX MEPONPHITHH, Hampas-
JICHHBIX Ha CHI)KEHHUE MePeX0/1a PaAHOHYKIMIO0B MO MHIIEBOH LENOYKe.

B uncne aTux Mep — arpoTexHHUYECKHE, arpOXUMHUYECKHE U arpome-
JIMOPAaTUBHBIC MEPOIIPUATUA HaA CEIbCKOXO03IHCTBEHHBIX yroaeiax, cCre-
LUaJbHbIE MEPONPHATHS B KUBOTHOBOACTBE. {11 orpaHMYeHHs TOCTY-
IUICHUA PAAVOHYKIMAOB B OpraHU3M )I(I/ITeHefl, BBCICHbBI BPCMCHHBIC
J0IYCTUMBIC YPOBHU COACPKAHUA PAANOAKTHUBHBIX BCIICCTB B MPOJYK-
Tax OUTaHU. B Tex ciydasx, Korga KOHTpoIMpyemas NpOLyKLIHs He
COOTBETCTBOBAJIa 3THM YPOBHSIM, OHA NepepadarbiBajach UM YTHIN3H-
poBajack. 3amnper Ha cOop rpuOOB, SITOJ], JEKAPCTBEHHBIX TpaB, 3aro-
TOBKY CEHa B JIECAX COXPAHSIETCS 10 HACTOSILEr0 BpEMEHH.

1.5. MyTM yMeHbLEHUs aHTPONOreHHON Harpy3ku
Ha OKpyXaloLLyto cpeay

KauecTBo okpyskaromieil cpeibl — COCTOSHUE OKPYXKAIOIIEH Cpesbl,
KOTOPOE XapakTepu3yeTcs: (PU3MUSCKUMHU, XUMHUCCKUMH, OHOJIOrHYe-
CKMMU W HWHBIMU ITIOKAa3aTCIIIMU U HUX COBOKYITHOCTBIO. )I.HH peUICHUA
BOTPOCOB YIPABJICHUS U PETYIUPOBAHIS Ka4eCTBa OKPYKAIOIIEH cpeIbl
HEOOXOMMO UMETh CIIEeIYyIOIIee:

1) npeacraBneHne 0 TOM, KaKOe KauyeCTBO (COCTOSHUE 3arpsi3HEHHS)
MPUPOJTHBIX CPEI MOKHO CUUTATH PHUEMIIEMBIM;

2) nH(MOpMAITHIO O HAOIIOTAEMOM COCTOSTHIY OKPYIKAIOIIECH Cpelbl 1
TCHACHIHUAX €T0 U3MCHCHMUSI,

3) omeHKy COOTBETCTBHS (MM HECOOTBETCTBHSI) HAOIIOIaeMOTO H
MIPOTHO3UPYEMOTO COCTOSHUS OKPYIKAIOIIECH CPEJIbl TPUEMIIEMOMY.

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

CyIIecTBYIOT TpH YPOBHS MOHHUTOPHHTA OKPY KAaIOIIEH Cpeapl It
OIIEHKH aHTPOIIOTE€HHOTO BO3JICHCTBUS:

1) JNOKaNbHBIM — HA OTHOCUTEIBHO HEOOJBIION TEPPUTOPHH B 30-
HaX BBICOKOW WHTCHCHBHOCTH BO3JCHCTBHsI (rOpojia, MPOMBIIIJICHHBIC
paiioHBI);

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

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

BaxaeimuM 37eMEHTOM 3KOJIOTUYECKOTO MOHUTOPHHTA SIBIISIETCS
OIleHKa BO3JIEHCTBUS Ha okpyxaromyto cpexy (OBOC), koTopas ocy-
IIECTBISIETCS B IEJISX BBISBICHUS M MPUHATHS HEOOXOIUMBIX M JIOCTa-
TOYHBIX MEp MO MPEAYNPEKIACHUIO BO3MOXKHBIX HEMPUEMIIEMBIX JIJIS
00111eCcTBa YKOJIOTHYECKUX U CBSI3aHHBIX C HUM COLUATIBHBIX, IKOHOMH-
YECKHUX U OPYruX MOCIEACTBUM peaan3aluy XO3UCTBEHHON WM MHOU
nesitenbHoCTH (puc. 1.3).

MOHNTOPWHT YMPABNEHWE
OueHka
Ha6nwoaenne — thaKkTHUYeCKOro

COCTOSAHNA PerynupoBaHue

KavecTBa
OKpyXarowen

OueHKa cpenbl

Mporios cocToAHUA —= NPOTrHO3MPYEeMOoro
COCTOAHUA

Puc. 1.3. Cxema npoBeeHHs MOHUTOPHHTA

JJisl cCHWKEHHST HETaTUBHOTO BO3ACHCTBHS 3arps3HSIONINX BEIICCTB
Ha Ouocdepy B menoM U e€ KOMIIOHEHTH — atMmocdepy, aurocdepy,
runpocdepy — HeOOXOMMO 3HATh UX MPEeIbHbIE YPOBHU.

B cootBeTcTBUM € 3akoHOAaTeNnbCTBOM Poccuiickoit denepanuu yc-
TAHABJIMBAIOTCS B OOJACTH OXpaHbl OKPY’KAarolleld Cpebl HOPMATHUBBI
Ka4yecTBa OKpY)KAloUIel Cpebl 1 HOPMATHBBI JIOITYCTHMOTO BO3JICHCT-
BUSl Ha He€, pU COOJIOAEHUH KOTOPBIX 00ECIeUHBacTCS yCTOWYHBOE
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(hYHKITMOHMPOBAaHUE €CTECTBEHHBIX IKOJIOTHYECKUX CHCTEM M COXPaHs-
eTcsi OMoIorunIeckoe pasHooOpasue.

IIpedenvro oonycmumas xonyenmpayus (II/[K) — MakcUMalbHOE
KOJIMYECTBO BPEIHOrO BEIIECTBA B €AMHMIIC 00beMa MM MAacCChl, KOTO-
poe TpH JIUTEIHLHOM BO3JCHCTBUU HE BBI3BIBAET KAKUX-IN0O OoIe3-
HCHHBIX M3MEHCHHMI B OpPraHU3ME YeJIOBEKa M HEOJIarONmpHSTHBIX Ha-
CJICJICTBEHHBIX MU3MECHEHHUH Y TIOTOMCTBa, OOHAPYKMBACMBIX COBPEMEH-
HBIMH METOJIaMHU.

Onpenenenue ITJIK ocHOBbIBaeTCS HA MOPOrOBOM MPUHIIMIIE JCHCT-
BUS XUMHYECKHX COCAMHECHHU. [lopoe 8pedHoco Oelicm@us — MUHU-
MajbHas J103a BEIIECTBA, NP MPEBBIIICHHH KOTOPOH B OpraHU3Me BO3-
HUKAIOT U3MEHEHUS, BEIXOAIINE 3 TPeeNbl (PU3NOJIOTHISCKUX U TIPU-
CIIOCOOMTENBHBIX PEAKIIMNA, WU CKpbITas (BPEMEHHO KOMIICHCUPOBAH-
Hasl) MaToJOTHsl.

OmnpenenéHabIe TaKUM 00pa30M HOPMATHBBI OCHOBAHBI HA TIPUHITUIIE
aHTPOIIOIIEHTPU3MA, T.€. MPUEMIIEMBIX IJISl YEeJIOBEKA YCIOBUU CPEHIbI,
YTO SIBJIAETCS OCHOBOH CaHUTAPHO-TMTHCHHYECKOTO HOPMHUPOBAHUS.
OpHaKo YeIlOBEeK HE CaMblil UyBCTBUTEIbHBIN U3 OMOIOTHYECKUX BHIIOB,
Y HEINb3sl CUUTATh, YTO €CIIM 3aIUINEH YeJIOBEK, TO 3aIlIUIIEHBI U IKOCH-
CTEMBEI.

DKOJIOTMYeCKOe HOPMHPOBAHUE IMpeNIoyiaraeT yd4€T JOMyCTUMON
anTponiorerHol Harpysku ([{IAH) Ha sxocucTemy, 1moj BO3IEHCTBHEM
KOTOpPOH OTKJIOHEHHE OT HOPMAJIBLHOTO COCTOSTHHUSI SKOCUCTEMEI HE TIpe-
BBIIIAET €CTECTBCHHBIX W3MCHEHMIA, CIICJOBATEIbHO, HE BBI3BIBACT He-
JKEJNaTeNbHBIX MOCIEACTBUN y KUBBIX OPraHU3MOB U HE BEAET K YXYII-
IICHHUIO KaYeCTBa CPEIIbI.

Ho B kadecTBe MpakTUYECKOTO MCIOIB30BAHMS K HACTOSIIEMY Bpe-
MEHH M3BECTHBI JIUIIIb HEKOTOPHIE MOMBITKH y4€Ta JOMyCTUMON HArpy3-
KH JUTIS BOJOEMOB PHIOOX03SIIICTBEHHOTO Ha3HAYCHHS.

Oxoyornueckas 0e30MaCHOCTh OT JACSITEIHOCTH XO3SUCTBEHHBIX
CyOBEKTOB JIOJDKHA 00€CIeUnBaThCS KOMIUIEKCOM (DMHAHCOBBIX, 3aKO-
HOJIATENBHBIX U TEXHUYECKUX MEpP, YMEHBIIAIOIINX BPEIHOE BO3ACHCT-
BHE Ha OKPY>KaIOIIYIO CPEy.

Baxueiiinmu 3aK0HOIaTENIbHBIMU aKTaMU SBISIOTCS DefepasibHbIe
3aKk0HBI «O CaHUTAPHO-AMHIEMHUOJIOTHIECKOM OJIaronolydud Hacele-
HIs» (1999), «O6 oxpane okpysxatomei cpeas» (2002), «O0 sxonoru-
yeckoi akcneptuse» (2006). Ha teppuropun Poccun neficteyror dene-
paNbHBIE CAHUTAPHO-3IHUIEMHUOIIOTUYECKIE MTPABUIIa U HOPMATUBHI, yT-
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BEPKACHHBIC U BBEAEHHBIC B AeHCTBHE (enepaIbHbBIM OPTaHOM HCIION-
HUTEIBHOM BIIACTH.

K 4gmcimy OCHOBHBIX METOJOB YINPaBICHHS OXPAaHOW OKPYKaIOIIEH
Cpelbl OTHOCATCS MH(OPMAIIMOHHEIE, IPEAYPEAUTENbLHBIC U IPHHYTU-
tenapHbIe (Tadi. 1.10).

Tadauna 1.10

MeTOI[Ll PEryjampoBaHusi pAaMOHAJBLHOI'0 MIPUPOAOIIOJAb30BaAHUS

IIpexynpenuresibHbIe IIpunyauTenbHbIC
Hugopmaun- AIMUHHCTPATHBHBIE ¢dunanco-
OHHBIE
npaBoBbie | KOHTPOJL- | JKOHOMHU™ | popiexa | oTBercTBen-
HbIE aeckune Hus HOCTH
MoHUTOpHUHT Hopma ITpoBepka | Cybcuauu | Ilnarexxu | 3ampers! pabot
Hccnenopanus npasa nesrenbHocTr | Jlortanmm | Hamorm | Orpanmuenuns
OopazoBanne | Cranmaptel | Ceprtuduka- | JIerotusie | Ltpadsr | pesrensHOCTH
IIpocBemenue | Paspeme- | mnus ToBapoB 3aliMbl O6unura- Apect
Bocnuranue HUs JInnensupo- | Kpenutsl U OtcTpaHeHue
IIponaranga OKodKC- BaHUE Wzbatue
IIporuosupo- nepTu3a OkoaynuT
BaHME Wusenrapu-
3a1us

DKOJIOTHYECKasi MporpaMMa JOJKHA OCHOBBIBATHCS HA MPHUHIUIE
YCTOHYMBOTO pa3BUTHS, KOTOPHI oOecrednBaeTcss He OTAETbHBIMHU
MPUPOTOOXPAHHBIMU MEPONPUSATUAMU, @ KOMIUIEKCHOW PEKOHCTPYKIU-
el MpOU3BOACTBA, MO3BOJISIONICH MUHUMU3UPOBATH PACXO]l IPUPOTHBIX
PECYpPCOB U OJHOBPEMEHHO YMEHBILIATh AHTPOIOICHHYIO Harpy3Ky Ha
OKPY’KaIOILYI0 Cpeny.
Jns noctukeHus 1ene 3KoJorudeckoil nporpammel B Poccuu on-
peaeneHbl CIeyOIUe OPUPOIOOXPAHHBIE MEPOIIPUSTHSL.
Oxpana u payuoHarbHoe UCOIb308AHUE BOOHBIX PECYPCO8:
® CTPOUTENIILCTBO OYMCTHBIX COOPY>KEHUHU HJI CTOUYHBIX BOJ MPE.I-
MPUATHIA;

® BHEApPEHHUE CHCTEM 00OPOTHOTO BOJOCHAOKESHHS BCEX BHJIOB;

® TIOBTOPHOE WCHOJb30BaHHE COPOCHBIX BOJ, VIyUYIIEHHE WX
OUHCTKH;

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

® PEKOHCTPYKLHS WIH JIMKBUIALMS HAKOTIUTEIEN OTXO/I0B;
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® CO3/IaHHE W BHEAPEHUE aBTOMATHU3UPOBAHHOW CHCTEMBI KOHTPOIIS
3a COCTaBOM M 00bEMOM cOpOCa CTOYHBIX BOJI.

Oxpana ammocgeprozo 8030yxa:

® YCTaHOBKA ra3olblIeyJIaBINBaIONINX YCTPONCTB;

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

® (CO3/1aHME AaBTOMATHU3UPOBAHHBIX CHCTEM KOHTPOJISI 3a 3arpsi3He-
HUEM aTMOC(EPHOTO BO3/TyXa;

® CO3/1aHWE U OCHAI[EHHE JTaO0PATOPHA KOHTPOJISI 32 COCTABOM BHI-
Opocos;

® BHEJPCHHUE YCTAHOBOK JIJIs YTHJIM3AIlMU BEIIECTB U3 Ta30B.

Hcnonvzosanue omxo008 npouszso0cmaa u nompeOieHus.:

® CTPOUTEILCTBO MycOpoIepepadaThIBAOIINX 3aBO/IOB;

® BHEJpPEHHUE TEXHOJIOTHIA /I nepepaboTKH, cOopa U TPaHCIOPTH-
POBKH OBITOBBIX OTXOOB C TEPPUTOPUHU TOPOJIOB;

® CTPOMTENHCTBO YCTAHOBOK JJISi TIOMYYEHHS CHIPbS W3 OTXOJOB
MIPOU3BOJICTBA.

KoHmponkHbie eonpock! u 3adaHust

1. Yto Takoe Ouocdepa u 4eM OnpeaenstoTcs e€ rpaHuIbI?

2. Kakue KOMIOHEHTHI (TUNBI BEIIECTBAa) OWOCQEpHl BBIICINIT
B.1.Bepnanckuii?

3. JladiTe ompezeneHNe MOHATHN «OHUOIIEHO3», «OHMOTOM», «OHUOTEO-
IIEHO3», «OKOocHUCTeMa». B uéM orTauune MOHITHH «OHOTEOLEHO3» H
«IKOcUCTEMAa»?

4. YUro takoe apantanun? Kak ux xraccupuupyroT?

5. UTo MOHUMAIOT NOJ, TEPMUHOM «BTOpast MIPUPOLA», KTPEThS IPHU-
poma»?

6. HazoBute riaBHbIC NpUYUHBI, HETATUBHBIC MOCIEACTBUS U IYTH
NPEAOTBPALICHUS 3arPSI3HEHUST OKPYKAIOLIEH Cpeibl.

7. HazoBuTe BUABI MOHUTOPUHIA OKPYIKAIOIIEH CPENIbI.

8. HazoBuTe eCTECTBEHHBIE U aHTPONOTE€HHBIE UCTOUYHUKH 3arpsi3He-
HUS aTMOC(EPHOTO BO3TyXa.

9. Kakue BeriecTBa SBISIOTCS UCTOYHMKAMH O0Opa30OBaHUs KUCIIOT-
HBIX JOXIei?
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10. HazoBuTe aHTpomoreHHbie (PaKTOPHI 3arpsi3HEHHUS BOIHBIX O00b-
ektoB. Kakue Bobl cuntaroTcs 3arpsa3sHEHHbIMUA?

11. Yrto Takoe »BTpodupoBaHHE BOJOEMOB U B YEM 3aKIOYACTCS
pa3HUIAa MEXKIY SBTPOPUPOBAHUEM U 3arPSI3HCHUEM BOJ0EMOB?

12. Oxapakrepu3syiiTe HanboJee YacTo BCTpeUaroIuecs 3arpsa3HuTe-
JI1 BOJTHOM Cpenbl.

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

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

15. IlpuBeuTe OCHOBHBIE TEPMUHBI M OTIPEACTICHHS, HCIIOIb3yEeMbIC
B DKOTOKCHUKOJIOTHH.

16. Ilepeuricnure OCHOBHBIE IYTH MOCTYIUIEHHsSI KCEHOOMOTHKOB B
OpraHM3M 4YelIOBeKa W JKMBOTHBIX, HalTe KPAaTKyl0 XapaKTepUCTHUKY
KaKJIOTO U3 HUX.

17. Ha3oBuTE OCHOBHBIC TUIIBI PAIHOAKTUBHBIX PacaioB.

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

19. JleiicTBUTENBHO JH OKpY’Kaloliasi cpela IOABEpPraeTcsl 3Ha4H-
TENBHO OOJNBIIEH T030BOI HArpy3Ke MOCIE OCBOCHHUS SICPHON SHEPTHH?

20. VYkaxuTe HUCTOYHUK H3IYUYCHUS, BHOCSAUIUI MaKCUMaJIbHBIN
BKJIAJT B 103y JUISl HACETICHUSI.

21. Kakue pauoHYKIHIbI SABJISIOTCS OMOTEHHBIMU?

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

MEAWKO-3KONOrM4YECKME NPOBINEMbI, CBA3AHHBIE
C 3ArPA3HEHUEM OKPYXAIOLLIEU CPE[bI

2.1. OcHoBbI couuManbHOW 3Konorum

Coyuanvnas 2Kono2usi — HayKa O TapMOHHU3ALUKM B3aHUMOJECHCTBUN
MeXIy oOImecTBoM M mpupomoi. IlpeqmeToM commambHONW IKOIOTHU
BBICTYIIAET HoOCepa, T.e. cucTtema, KoTopas (opmupyercs U (yHK-
LUOHUPYET KaK pE3ylbTaT CO3HATEIbHOM MAESITEIbHOCTH YEOBEKA.
HNHbIMU croBaMu, NPEAMETOM COLMAIBHON 3KOJOTHHU SBIAIOTCS MPO-
necchl GopMUpoBaHUs U QYHKIIMOHUPOBAHUST HOOC(HEPHI.

ConuanbHyI0 SKOJOTHIO HA3BIBAIOT €€ SKOJOTHEH YellOBeKa WIIH
COBPEMEHHOW 3KoyIoruei. B mocnenHue rofpl CTalo akTHUBHO pPa3BHU-
BaThCA HAYYHOE HaIpaBJICHHE, TIOTyYHBIIEee Ha3BaHUE «TTI00ATUCTHKAY,
paspabatsiBaroliee MOIETH yNpaBIsIieMOTo, HAyYHO M JyXOBHO OpTaHH-
30BaHHOI'0 MHpA C 1IEJIbI0 COXPAHEHUSI 3¢€MHOM LIMBUIIU3AIIH.

BcemupHoe npu3HaHHE COLMAIBHON SKOJOTHMM KAaK CaMOCTOSITEINb-
HOM HayKH OTHOCAT K 60-M rogam XX crosietus. MOXXHO BBIJICIUTH TPU
OCHOBHBIX 3Tala pa3BUTUS JAHHON HAYKH.

HauanpHelil 3Tan — SMOUPUYECKUM, CBA3aHHBIA C HAKOIUICHUEM pa3-
HOOOPAa3HBIX JaHHBIX 00 OTPUIATEIBHBIX KOJIOTUIECKUX MOCIECTBUIX
HAy4YHO-TEXHUYECKON peBONIOLMHU. Pe3ynbTaToM JaHHOTO HAIPaBICHHUS
HKOJIOTUYECKUX HCCIIEOBAHUHN CTall0o 00pa30BaHHE CETH TI00AIBHOTO
HKOJIOTUYECKOTO MOHUTOPHHTA BCEX KOMIIOHEHTOB OHOC(hEpHI.

Bropoii stanm — «momensHBI». B 1972 1. BBRIIIIA B CBET KHUTA
. Menoysa u np. «lIpegensl pocra», B KOTOPOH BIEpBBIE JAHHBIE O
Pa3sHBIX CTOPOHAX YEIOBEYECKOU NEATEIHHOCTH OBUIM BKIIOYCHBI B Ma-
TEMaTHUYECKYIO0 MOJIENTh U UCCIIEIOBaHKI ¢ ToMoIsi0 OBM. Briepsrie Ha
ro0albHOM ypOBHE Obllla HMCCiIe0oBaHa CIOXKHAs JMHAMHYECKAs MO-
JIeJTh B3aMOJEHCTBHUS O0IIEeCTBA U IPUPOIHI.

Hauanom TpeThero — rio0anbHO-MOJIUTHYECKOTO — 3Tana COLHalb-
HOM 3Kojoruu cuntaerca 1992 r., xorma cocrosuiack MexayHapoaHas
KOH(]epeHLUs 0 OKpYyKarollel cpene U pa3sutuio B Puo-ne-’Kaneiipo,
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rae Oblia MPHHATA COTJIACOBAHHAS CTPATETHS HA OCHOBE KOHIICTIIIUM
YCTOWYMBOTO Pa3BUTHS.

ComnmanbHast SKOJIOTHS — KOMIUIEKCHAS Hay4dHas TUCIUIUINHA, BO3-
HUKIIAsA Ha CTBIKE COLMOJOTHHU, SKOJOTHH, (GUIOCOMUH U APYTHX HAYK,
C KaXJOW M3 KOTOPBIX OHA TECHO B3anMojeicTByeT. ColuanbHas KO-
JIOTHS SIBIIAETCS CBSI3YIOIIMM 3BEHOM MEKIY TEXHHUECKUMH HAyKaMH W
0OIIIECTBEHHBIMH HAyKaMH.

HayKn © pazenuTHUn HayKn O pasBUTHN
HeopraHMYeCKnx |, | JKonornAa le— OpPraHn4ecKnx
cucTem CUCTEM
HayKn o HeXXINBON HayKKn
npupoge 0 Yenoeeke

il il

TexHn4yecKkne coyunanbHan OGU.I,ECTBEHHI:-IE
— —
Haykn [— 3Kkonorna r— HayKn

Puc. 2.1. MecTo 5K0JI0rHuecKuX AUCUMUILIMH B IIJIOCTHOM CUCTEME HAyK

OCHOBHBIMH TJIOOAJBHBIMH COLIMAJILHO-3KOJIOTHYECKUMHU TIPOOJIe-
MaMH, PAcCMAaTPHUBAEMBIMU COILMABHON HSKOJOTHEH, SIBISIIOTCS POCT
YUCIICHHOCTH HACeNeHUs IUIAaHEeTHI, PECYPCHBIN KPH3HC, BO3pacTaHUE
arpecCUBHOCTH CPEJIbl U U3MEHEHHE TeHO(OHIa. A TaK)Ke BHITCKAIOIINE
U3 HUX — POCT MOTPEOJICHHS, POCT TOPOOB, 3arps3HEHUE CPE/IbI, T1ajie-
HUE YPOBHS )XKU3HH, U3MEHEHNE CTPYKTYPBI HACEIIEHUS, CKYYeHHOCTb.

BakHelmmii acieKT HMCCISIOBaHUA B3aMMOOTHOIICHHMI 4YeJoBeKa U
Cpelsl — M3yYeHHEe MPOoOJIeMBbI analTaldd YeIOoBEeKa K OKpYKaromieh
cpeae u e€ u3aMeHeHusIM. [loHsTHE «amanTanus 4eIOBEKa» BBICTYNAET
oHUM W3 (PYHIaMEHTAIBHBIX MMOHITHHA COBPEMEHHOH CONMaIbHON KO-
JIOTHH, OTPAKAIOIINX IMPOIIECC CBA3HM YEJIOBEKA C OKPYKAIOIIEeH cpemoi
1 €€ NU3MEHEHUSIMU.

JpyruM mpeaMeToM H3YYeHHS B COIMAIBHOW J3KOJOTHH SBISETCS
TIOBE/ICHNE YeJIOBeKa B €CTECTBEHHOU M COIMANIbHOM cpene. DyHaamMeH-
TaTbHBIE COCTABIISIONINE IMOBEJCHUS — PEAKTUBHOCTH U AKTHBHOCTD.
Ecnu peaktuBHOCTE Ta€T BO3MOXKHOCTH B OCHOBHOM TIPUCIIOCA0INBATE-
csl K cpelie, TO aKTUBHOCTD TPUCIIOca0IuBaeT cpeny k cebe. UeM BhIme
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YPOBEHb OpraHM3allid >KMBOTO OpraHu3Ma, TeM OoJjbllee 3HAUYCHHUE
nproOpeTaeT akTUBHOCTH 110 CPABHEHUIO C PEAKTUBHOCTBHIO.

Oco0oe BHMMaHHE Y[ENACTCS TOBEJCHUIO YENIOBEKa B CUTYAIHSX,
3HAYUTENLHO OTIMYAIONIMXCS OT OOBIYHBIX. K TakuM cUTyanusm OTHO-
cAT KpuTHueckue (crTpecc, GpycTpanuto, KOHGOIUKT H KPHU3HC), KOTO-
pble, B CBOIO OYepe/lb, MOTYT BBI3BIBATHCS IKCTPEMALHBIMHU (haKTOpa-
MHU.

AKXTyaJIbHYIO 3HAaYUMOCTB ITPUOOpeTaeT nmpodiaeMa BOCIIUTAHUS KO-
JIOTMYECKHUX MOTPeOHOCTEH yenoBeka. Pemenne nanHoil nmpoOneMsl mo-
3BOJIUT YEJIOBEKY HAYYUTHCS KHUTh B TAPMOHHUH C MPHPOOH, C IPYTUMH

JIIOABMH, C CaMUM CO001.

CormmanpHasi 9KOJIOTHS JETATbHO M3Yy4aeT KU3HEHHYIO Cpeay dYelo-
BEKa — KOMIUIEKC MPEAMETOB M SABJICHUM OKpYXKarolled NpHPOJHOU U
COLIMAJIbHON JEHMCTBUTEIBHOCTH, C KOTOPBIMH OH B3aUMOJEHCTBYET Ha
IIPOTSKEHUN KU3HU. B CTpyKType eauHON )KU3HEHHON Cpe/ibl YeI0BeKa
paccMaTpUBaIOTCS COLUANILHO-OBITOBAs, TPYAOBas U pPEKpealnoHHAas
CpeJbl.

K anemeHTaM 3KOJIOTHYECKOM 3THKH, HPAaBCTBEHHOTO acIEKTa B3au-
MOOTHOULIEHUH 4YeJ0BEKa, OOIIECTBA U MPHUPOJBI OTHOCUTCS «IKOJIOTH-
YeCKU HMIepaTuB», BBIIABUHYTHIM akanemukoM H.H. MouceeBsiM u
MPEIMUCHIBAIOLINHI, TPUIEPKUBASCH TEOPUN KO3BOIIOIMOHHOTO Pa3BH-
THS 00IIecTBa M MPHUPOBI, HE BCTYNAaTh B MPOTHBOPEYHE C €CTECTBEH-
HBIMH 3aKOHOMEPHOCTSIMH, 4TOOBI HE BBI3BaTh HEOOPAaTUMBIX HpoLec-
coB B Ouocdepe.

PsgomM ¢ 3THM MMIIEpaTHBOM MOXKET OBITh TIOCTABJIECH «IIPUHIIMII
MapTHEPCTBA» BO B3aHMOCBS3U YEJIOBEKA U MPHUPOIBI.

Takum 00pa3zom, colManibHasi SKOJIOTH — 3TO Hay4Hasi 00JacTh, Uc-
cleyIomas ooue CTpyKTYPHO-IPOCTPAHCTBEHHBIE, (DYHKIIMOHATIbHbIE
Y BpEMEHHBIE 3aKOHBI B3aUMOOTHOIICHUS! Orocdephl IIaHEeTHl 1 aHTPO-
MOCUCTEMBI (€€ CTPYKTYpHBIE YPOBHH OT BCEIro 4YeJOBEUECTBa A0 WHAU-
BUAYYMAa), a TaKK€ WHTErpalibHble 3aKOHOMEPHOCTH BHYTPEHHEH OHO-
COLIMANILHON OpraHu3alluy YeJI0BEYeCKOro 00IIecTRa.

To ecth BCE cBOIUTCS K TOW K€ KIaCCHUECKOH QopMylsie — «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

bBe3zonacnocmp — cocTosiHye 3alIUIIEHHOCTH Y€I0BEKa, O0IIeCTBa U
OKpYy KaroIlel cpeasl 0T Ype3BbIYaiHOM omacHOCTH. B HacTodiee Bpe-
Msl Takoe ONpejeieHUue Oe30MacCHOCTH HCIOJB3YETCsl MPAKTHUYECKH BO
BCEX BBICOKOPA3BUTHIX CTpaHax, M €ro MOXHO paccCMaTpUBaTh Kak 00-
HICTIPUHATOE B aHAIIN3¢e 0€30IMacHOCTH.
OObekTaMu 0€30MACHOCTH SIBISIOTCS YEJIOBEK, OOIECTBO, OKpY-
Karomas cpesa.
CyObexTbl 0€30MacHOCTH — TOCYJapCTBO, IOPHIUYECKHUE, (U3NUe-
CKH€ JIUIIA U OpraHu3auny, 001agaronue npaBaMu 1 003aHHOCTSIMH 10
00eCTeYeHUIO HKOJIOTMYECKON 0E€30IaCHOCTH, a TAKXKE Ipyrue rocyaap-
cTBa. B KauecTBe enuHUIl M3MEpEHHsI OE30MACHOCTH TPEJIaraeTcs uc-
MOJIb30BaTh MOKA3aTelNH, XapaKTEPU3YOIIE COCTOSIHAE 30POBbS 4eJ0-
BEKa M COCTOSIHME OKpyXaromeil cpeabl. COOTBETCTBEHHO LeNbI0 obec-
neveHns mporecca 0e30MacHOCTH SIBISIOTCS JOCTHKEHHUE MaKCUMallb-
HBIX OJarompUsATHBIX [TOKa3aTejel 3I0pOBbs U BHICOKOTO KayecTBa cpe-
Il OOMTAHUS.
310pOBbE YETIOBEKA ONPENIENETCS €r0 TUHAMUYECKUM PaBHOBECHEM
C OKpyKaromei cpenoil. B OonpIIMHCTBE CTpaH MUpa MOTEHIHAN 370-
POBBS HACEJIEHUS IPHHATO XapaKTEPU30BaTh CUCTEMON CTATUCTUIECKUX
NoKa3aTeneH, BKIIOYAIOLIHX:
e jeMorpaduyuecKue MoKazaTenH (POXkKIaeMOCTb, CMEPTHOCTb, €C-
TECTBEHHBIH MPUPOCT HACENCHHS, TTIPOJOIKUTEIBHOCTD )KU3HN);

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

e (usHUecKoe pa3BUTHE (BCETO HACEICHUS WM Pa3IMYHBIX BO3pac-
THBIX TPYIIN);

® TPYIIIBI 3I0POBBS;

® MHBaJIHIHOCTD.

Jisl OlIeHKM 3[I0POBbSI UCTIONB3YIOTCS M JpYyrue MmokazaTenu. B da-
CTHOCTH, MOKa3aTeJH, XapaKTePU3YIOIIUe YCIOBUS, 00YCIOBINBAIOIIUC
BO3HMKHOBeHHE 3a0oieBanuil. K mociaequum otHocsATCs GakToOphl pHc-
Ka.

B 00bIYHOM TOHMMaHUM PUCK — ITO BEPOSATHOCTH BO3HUKHOBEHHUSI
KaKOT0-TH00 HEXKEeNaTebHOr0 COOBITHS C MPEICKa3yeMbIMU TIOCIIEACT-
BUSIMH 32 OIPENCIEHHBIA MPOMEXYTOK BpeMmeHH. IlpumeHuTtensHO K
BO3/ICHCTBHIO HEOJIATOTNPUSITHBIX (PAKTOPOB OKPYKAIOMICH Cpeabl TOJ
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PHUCKOM HMOHUMAIOT COYETAaHHE CIIOCOOCTBYIOIINX YCIOBUH, HO HE HEMO-
CPEACTBEHHYIO IPUUMHY Pa3BUTHS OOJNE3HU.
Puck — 510 okuaeMasi 4acToTa BPEIHBIX (HEXKEIIATSIbHBIX) d(heK-
TOB y HaceJeHHs, BOSHHKAIONIMX OT 3aJaHHOTO BO3JEHCTBUSA 3arps3-
HAIOIINX BEILIECTB.
Puck xapakrepusyercsi BEpOSITHOCTBIO, MTOCIEACTBUSIMU pPeaTU3aIlul
pUCKa U 3HAYMMOCTBIO MOCIIEICTBUI. B CBSI3U € 3TUM ONpenessoT mno-
TEHLUAJIbHBIN U peabHbIN PUCK.
TlomenyuanvHolii puck — PUCK BO3HUKHOBEHHsSI HEOIArONPHUSATHOTO
JUTSL YesioBeKka AdexTa, Onpeae/iseMblii Kak BEPOSTHOCTh BO3HHUKHOBE-
HUs 3T0oro 3¢ ¢deKTa npH 3aJaHHBIX yCIOBUSIX, BBIPaXKaroIuiics B Mpo-
LEHTaX WM AOJIAX eAWHHULBL. Pacyér moTeHnuaabHOro pucka Hanbosee
YCTEIIHO HCIOJIb3YETCs Al MEAUKO-3KOJOTHYECKON OLIEHKH KadecTBa
OKpYKalollle cpepl.
Peanvuwiii puck — KOMMYECTBEHHOE BhIpAXKEHHUE yiiepOa o0IIecTBEeH-
HOMY 3JI0pOBBIO, CBSI3aHHOTO C 3arpA3HEHHEM OKpY’KalolIe Cpelbl, B
BEJINYMHAX JIOTIOJHUTENFHBIX CIIydaeB 3a0oJieBaHHI, CMEPTH U JIp.
OOBIYHO oTIpesieNnsieTcs MPH OlleHKEe CYMIECTBYIONIEH CUTyalluy WK TPU
PETPOCTIEKTUBHBIX UCCIIEIOBAHUSX.
Puck 310poBbI0 yenoBeka (HaceleHus1), CBA3aHHBIN C 3arpsA3HEHUEM
OKpYKarolleld cpeapl, BO3HUKAET IMPH CIEAYIOMUX HEOOXOJAMMBIX |
JIOCTAaTOYHBIX YCIOBHSIX:
® CYIIECTBOBaHHME MCTOYHHKA PUCKA (BpEIHBIC BEIIECTBA B OOBEK-
Tax OKpYXKaroIlel Cpepl WIK IPOAYKTaX MUTAHUS U TIp.);

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

® TMOABEP>KCHHOCTh HACEJICHHSI BO3ACHCTBUIO YHOMSHYTOM H03bI
BpPEIHBIX BEIICCTB.

Ilepeuncnennsie ycaoBus o0pa3yloT B COBOKYITHOCTH PEaJbHYIO yT-
PO3Y WK OTaCHOCTD IS 3J0OPOBbSI YEJIOBEKA.

HaxomnneHHsbli kK HAaCTOALIEMY BPEMEHH TEOPETUUECKUN U MPAKTHYe-
CKA{ OMBIT B O0JIACTH periaMeHTHpPOBaHHUA (DaKTOPOB OKpYKaroIIeh
Cpellbl IO METUKO-OMOJIOTHYECKHM KPUTEPUSM JIeTaeT BO3MOXKHBIM M
HEOOXOUMBIM TPOBEJCHNUE OIIEHKHA PHCKa 3/JI0POBBIO aJIEKBATHO TEM
NpUYMHAM, KOTOpPbIE 3TOT PUCK OOYCIIOBIMBAIOT, M IO TeM IOKa3are-
JISIM, TI0 KOTOPBIM OIIEHUBAETCS COCTOSIHHE 37I0POBbSL.

KonnuecTBeHHas OlleHKa pHCKa IMpeyCMaTpPUBAeT OLIEHKY IBYX BH-
JIOB PUCKA: UHAUBUAYAJIBHOTO U MOMYJISILIUOHHOTO.
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Hnousuoyanvnvlii puck (nomenyuanvhwvlii) — BEPOATHOCTb BO3HHUK-
HOBEHUS HEONAronpHUsTHBIX MOCIEICTBUN BO3ACHCTBUS (pakTopa pucKa
(y oTmenpbHOrO HYemoBEKa) 3a OMPENSIEHHBINA MEPHUOJl BPEMCHH WIIA B
TEUEHUE BCEH XKU3HU.

THonynayuonusiil puck (nomenyuanibHulli) — 00INEe YUCIO OXKHUIAC-
MBIX HEOJAroNpHUATHBIX MOCIEJCTBUI Cpey OTJCIbHBIX KOHTHHTEHTOB
HaCEJICHHSI.

Brigensior Takxke omuocumenshbili peaibHslil puck, Kak OTHOIIIEHHUE
KOJIMYECTBA WJIM PACIPOCTPAHEHHOCTH HEOJIArONPHUSATHBIX PEaKInid Ha
(hakTOp pHCKa y JIMII, TIOABEPTIIMXCS BO3ACHCTBHIO TOro (hakropa, K
AHAIOTUYHBIM ITOKA3aTENSIM Y JIUI], He TIOJIBEPTIINXCS BIUSHUIO (DaKTO-
pa pucka.

Kaxxaplli 4enoBek B CBOEH IMOBCEIHEBHOM JKHU3HHM CTAJIKMBAETCS C
OOJIBIIMM YMCIIOM Pa3HOOOPa3HBIX (PAKTOPOB PUCKA, YACTh U3 KOTOPBIX
SIBIIIETCSL JOOPOBOJILHBIMY, @ YaCTh BBIHYKJICHHBIMH, HaBS3HIBAEMBIMU
JIPYTUMH JIIOJIbMH WM TOCYIaPCTBOM B II€TIOM.

B otnmune oT HemocpeJCTBEHHBIX MPUYUHHBIX (PakTOpoB 3a00eBa-
HUH (Hanmpumep, OOJIE3HETBOPHBIX OaKTepud, BUPYCOB, KaK NPHYUH
pa3BUTHS MH()EKIMOHHBIX 3a00JeBaHUI) (aKTOpbl pPHCKa ACHCTBYIOT
OIOCPEIOBAHHO, CO37aBasl OJaroNpHUATHBIA (QOH i pa3BUTUS 00JIe3-
HEH.

Dakmopbl pucka — 3TO TMOTSHINAIHHO ONACHBIE JUIS 340POBhA (hak-
TOpBI TOBEIEHYECKOTO, OMOJIOTHYECKOro, TeHETUYEeCKOT0, YKOJIOTHYE-
CKOI0, COLMAJIIBHOTO XapakTepa OKpYXKarolleil W IPOU3BOICTBEHHOMN
Cpellbl, TIOBBHIMAIOIINE BEPOSATHOCTh pPa3BUTHS 3a00JI€BaHWH, WX TIPO-
TPECCUPOBAaHKUE U HEOMArONMPHUATHBINA HCXOZ.

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

® TEHOTOKCHYECKOTO JIEWCTBHUS, IMPOSIBISIONIETOCS B HApYIICHHU

CTPYKTYypsl W mporeccoB pemnapanuun JHK, wHecrabumbHOCTH
XpOMOCOM, XPOMOCOMHBIX abeppanusix. dopmupoBanue O60Ib-
HIMHCTBA BPOKAEHHBIX IOPOKOB Pa3BUTHUS 00YCIIOBIEHO COMATH-
YECKUMHU MyTallusMH B 3MOpHOHANBHOM TMepuoae. B mocTHa-
TaJILHOM TIEPUOJIE MYTAIlHd T€HOB COMATHYECKHX KJIETOK MOTYT
WHHUIIMUPOBATH Pa3BUTHE ayTOMMMYHHBIX, BOCIIAJUTENBHBIX, JIC-
Te€HEPAaTUBHBIX W HEOIIACTUYECKUX IMPOIECCOB B Pa3IMIHbIX Op-
raHax ¥ TKaHsX;
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e (epMEHTONATHYECKOTO CHCTBUS B BUAEC YTHETCHUS WIIM aKTHUBa-
UM (pepMEHTHBIX CUCTEM, BICKYIIHX 3a cOOOH pa3BUTHE MMATOJO-
THYECKUX PeaKkHil B TKaHAX;

® MEMOpPaHOIMATOJIOTHYECKOTO JICHCTBHSI, MPOSBISIONIETOCS B BUJIE
MOBPEXKCHUST MEMOPAHHBIX PELENTOPOB U HAPYIICHUS MPOBEJIe-
HUSI MOJIEKYJISIPHBIX CUTHAJIOB MEXKIIETOYHOTO B3aUMOJICHCTBHUS,;

e MeTaboIMYeCKUX HapyLIeHWil, B pe3yJbTaTe KOTOPBIX MPOUCXO-
ISIT pa3OpakKeHUE CIM3UCTBIX OOOJIOUEK IBIXAaTENIbHBIX ITyTEH,
YrHETEHUE CUCTEMBI MECTHOTO HMMYHUTETA;

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

® TEPATOTCHHOTO JACHCTBHA — BO3ZHUKHOBEHHS HEHACIIEAYEeMbIX
CTPYKTYpPHO-(YHKIMOHAIBHBIX Ae(PEKTOB y 3apOabIIla I 1042
B IIEPHOJ BHYTPUYTPOOHOTO Pa3BUTHS OPraHU3Ma;

® SMOpPUOTOKCHYECKOTO ACUCTBHS — TOKCHYECKOTO BIIHMSIHUS HA DM-
OpHOH U IUIOJ, BKIIOYAIOLIETO CTPYKTYPHBIC W (PYHKIIMOHATBHEIE
HapyLICHUS WIN MOCTHATaJbHBIC MPOSBICHUS TakuxX 3¢ QeKToB,
KaK BPOXXAEHHBIC MOPOKH Pa3BUTHS, HAPYIIEHHE POCTA, BHYTpPHU-
MaTo4Hasi THOENb U HapyllleHHe OCTHATATLHBIX (DYHKIIUH.

® TOHAJOTOKCHYECKOE [EHCTBHE, XapaKTepPHU3YIOIIeecs] TOKCHYe-
CKUM BIIUSTHHEM Ha TIOJIOBBIE JKEJIE3bl U CHCTEMY HX PETYJISIINH.

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

[TpuHATO cUMTATh, YTO 37I0POBBE YEIOBEKA OIMPEIEISAETCS CIOKHBIM
BO3/ACHCTBHEM LIENIOro psiga (pakTopoB — OMOJIOTMYECKHX, SKOJIOTHYE-
CKUX M COLMANBHBIX. BKag B pucCK pa3BUTHS HapyLICHUS 3J0POBbS Ha-
CelleHHs KaXKJI0ro M3 3THX (PAKTOPOB HE MOCTOSIHEH W 3aBHCHT OT BHJA
aHAJTM3UPYEMBIX HapyILIECHUH, KOHKPETHBIX Teorpaduueckux, 3KOHOMH-
YECKUX U IPYTUX OCOOCHHOCTEN UCClieayeMoro paioHa (Tabm. 2.1).

B ycnoBusix KpymHBIX TOPOJIOB peajibHble HArpy3KH Ha COCTOSIHUE
3I0POBbsI HACETICHUS! PACTIPEAEISAIOTCS CIEAYIOIUM 00pa3oM: COlnab-
Hble (akTopbl U 00pa3 xu3Hu — 30,2 %; Ouonoruyeckue (GakTopel —
11 %; ropoackas U BHYTpXWIHIIHAS cpena — 16,5 %; mIpou3BoICTBEH-
Has cpena — 18,5 %.

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

® Kak stuojioruueckue (00Jie3Hh MUHAMATA, UTAW-UTAN U JIp.);
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e Kak (aKToOp pHUCKa, T.€. TAKOH KOMIIOHEHT 3THOJOTUH, KOTOPBIH,
XOTSl ¥ BayKEH ISl Pa3BUTHsI U MPOrPEeCcCHPOBaHUs 3a00eBaHus,
OJIHAKO caM M0 ce0e MpU OTCYTCTBHM IPYTUX YCIOBHH (Hampu-
Mep, TEHETHYECKOH MpenpacnoiokeHHOCTH) He CIocOOeH BbI-
3BaTh 3200JIeBaHNE Y KOHKPETHOT'O YEIOBEKA.

Taoauna 2.1

Kﬂaccml)mcamm (l)aKTOpOB PUCKa X UX 3HAYCHHUE ]Il 3I0POBbSI

I'pynnsi ¢paxro-
POB pHCKa

DakTOpHI pUCKA

3HayeHnue
A1 310pOBbs, Y%

Buonornyeckune gpakTopsl

I'enernka, 6moso-
THUA YCJIOBCKaA

HacnencrBennas u npuoOpeTéHHas B xoJe
WHAMBUYaJIbHOTO Pa3BUTHUSL TPEIPACIIO-
JIOKEHHOCTP K 3200JICBAaHUSM.

15-20*
18-22%*

Jxosornyeckue GpakTopbl

CocTosiHUE OKpY-
JKaroIeH cpenpl

3arpsi3HEeHHE BO3[yXa, IOYBBI, MPOJIYKTOB
NUTaHUA; KJIUMaTHYecKue  KojebaHus,
MOBBIILICHHBI yPOBEHb PaJUALIMOHHOTIO,
MarHUTHOT'O U JPYTruX BUJOB U3JIy4CHUN.

20-25%*
17-22%*

CounanbHble GpakTopbl

VYcnoBus u 06pa3
JKHU3HHU

HeGnaronpusiTHble MaTepHanbHO-OBITOBbIC
U BpEIHbIE YCIOBHUS TPYHa; OCOOCHHOCTH
Xapakrepa 00pa3a >KH3HH (TUIIOAWHAMUSL,
HENpPaBUIIbHOE IUTAHWE, BPEIHBIC IIPHU-
BBIYKH, HapylleHHe OHOPUTMOB H TIp.);
MHOTr000pa3HbIe CTPECCOBBIE CUTYAIIUH,

50-55%
49-53*x

Menumuackoe
obecreuenue

OtcyrcTBre WiH HEd(PPEKTUBHOCTH IPO-
BOJMMBIX TMPO(QUIAKTHIECKHX MEPOIpPHs-
THWA, HHU3KOE KAayeCTBO MEIULIMHCKOM II0-

s

MOIIH.

10-15%*
8-10%**

*Jlnsa Poccun.
**[To nanueiM BO3.

I/IH,Z[I/IBHI[yaJ'IBHBIe pa3inius B 4YyYBCTBUTCIBHOCTU K 6OJ'II>H_II/IHCTBy
HCKaHICPOIrCHHBIX (baKTOpOB, KakK IIpaBuJio, HC NPCBLIIAOT ACCATH pa3,
B TO BPEMs KaK K )Z[CI\/'ICTBI/IIO KaHICPOIr€¢HOB YyYBCTBUTCIbHOCTh MHAVBU-
AYYMOB MOXKCT pa3JIn4aThbCs B ThICAYU pas3. To ecTb npu BCEH 3HAYUMO-
CTH BIIMSHUS BHCIIHCH Cpeabl pOJib HACICACTBCHHBIX (1)aKTOpOB JUIS
3J0POBbS UCJIOBEKA YaCTO OKA3bIBACTCA onpez[enmomel‘/i.
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I'enotun, Hacnemyemblii peOEHKOM, (opMHpYETCS Ha HPOTSIKCHUU
JKU3HU MHOTHX IOKoJieHWil. Ha Hero Bo3aelcTByeT OrpOMHOE KOJIU4Ye-
CTBO (pakTOpOB cpenbl: QUINUECKUX, XUMUYECKHUX, COIMATBHBIX U IIp.
[To 0OBEKTY BO3ICHCTBHS WX MOXKHO Pa3feiUTh Ha CIEAYIOIIUE TPYI-
TIBL:

e BO3JICHCTBUS Ha PAJ MPEIUIECTBYIOIIMNX NOKOJIeHUH. B 3Tom city-

yae 0co0oe 3HaUeHHe UMEET COCTOSIHAE OKPYKAIOLIeH Cpe/ibl;

e BO3JEHCTBHE Ha XPOMOCOMHBIN anmapar Oy ylux poJuTenei;

e BO37€iCTBHE Ha XPOMOCOMBI 3apOJbIIIa B IEPHOJ] €r0 BHYTPUYT-
poOHOTrO pa3BUTHSL.

B mocnenHux nByX cioydasX NPEHMMYIIECTBEHHOE 3HAUYCHUE HUMEET
00pa3 ku3HU OyayIIMX POAMTENEH, BMECTE C TEM OIPEACIEHHYIO POJIb
UTParoT U (aKTOPbl OKPYIKAIOIIEH BHEITHEH Cpeibl, 00yCIOBICHHbIE €€
3arpsI3HEHUEM.

BaxHoe 3HaueHHe B CHIKEHMU BIMAHUS (aKTOPOB PUCKA Ha 370-
POBbE HaceleHus UMeeT NpoHITaKTHKA.

Ipoghunaxmuxa — KOMILIEKC pa3zHOOOPa3HBIX MEPONPHUSTHH, Ha-
MIPaBJICHHBIX Ha MpPEAyNpEeXICHHUE 3a00JeBaHUI WM CHIDKEHHE PUCKa
3200JIeBAEMOCTH.

C yuérom 1eneli u 3a7a4, NPOPUIAKTUKY MPHUHATO KIacCUPUIIUPO-
BaTh CJIECAYIOLUIMM 00pa3oM:

1) nmepBuuHas (MpenynpexaeHHe U CHIDKEHHE 3a00J€BaeMOCTH IIy-
TEM BO3ACUCTBUS Ha €€ MPUUYMHBI U YCIOBHS (OPMHUPOBAHUS, HA
(hakTOpHI pUCKa);

2) BropuuHasa (IpedoTBpalleHHe OOJe3HEeH, X IOCICACTBHH IO-
CPEJICTBOM paHHEN AMAarHOCTHKU M CBOEBPEMEHHOTO JICUEHHs);

3) TpernuHas (caep)KUBaHHE MPOTPECCHPOBAHUS PA3BUBLIMXCH 3a-
0oneBaHMii, NpeAOTBpAIlEHHE UX PELUIMBOB HA OCHOBaHMH ILH-
POKOTO WCIOJB30BaHMS Pa3IUYHBIX METOJIOB JIEUeHUS U peadu-
JUTALNN).

[lo BO3MOXXHOCTH perynupoBaHrueM (akTOpPOB PHUCKA Ha 370POBbE
HaceJieHHs, X TUGQPEepeHInpyIOT KaK yCTpaHUMbIE, YaCTUUHO YCTpa-
HUMBIE U HEYCTPaHUMBIE.

O1eHKa CTENEHH OTPULATEIBHOTO BO3ICHCTBHS (haKTOPOB PHCKa Ha
3I0POBbE HACEIECHUS MPHOOpPETaeT OCOOCHHO BaKHOE 3HAYECHHUE IIPH
pa3paboTKe MPOEKTOB U IJIAHOB OCBOEHUS HOBBIX PalilOHOB.

[pu knaccudukanmy ypoBHEH pucka Jist 3710pOBbs HACENeHHS, 00Y-
CIIOBJIEHHOTO BO3JIEHCTBHEM BPEAHBIX BEIIECTB, 3arpsA3HAIOIIUX OKpY-
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JKAIOIYIO0 CPEeAy, UCIOb3YIOTCSl MPUBEAEHHBIC HIXKE KPUTEPHH TIPHEM-
JIEeMOCTH pucKa, pekomengoBanHble BO3 (Tabm. 2.2.)

Taoauna 2.2
KpuTepuu npueMJieMOCTH PHCKa
YpoBeHb XapakTepucTHKA pHCKA 3Hayenne MHINBHU-
pucka JIyaJdbHOTO MOKH3-

HEHHOI'0 pUCKa

Beicokuii | He mpuemiiem Ui mpoU3BOACTBEHHBIX YCIOBHH >107
n HaceneHus. HeoOXommMmbl MepomnpHATHS IO
YCTPaHEHHIO HIIH CHIDKCHHIO PUCKA

Cpennuii | JlomyctuM U1 NPOU3BOJICTBEHHBIX YCJIOBHH. 1074-107
[Ipu Bo3nelicTBUM Ha BCE HaceleHHE HEOOXOMH-
MBI JUHAMUYECKUH KOHTPOJIb H YIIyOJICHHOE
W3y4CHHE HCTOYHUKOB M BO3MOXKHBIX MOCIIE/ICT-
BUI HEOIArOMPHUATHBIX BO3ICHCTBHMA

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

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

CrpaTteruro ConMagTbHO-3KOHOMUYECKOTO Pa3BUTHS YEIOBEUYECTBA C
KOHIIa aBanmnatoro Beka ompenemmwia Kondepernmus OOH mo okpy-
JKaIoLLEH cpesie U pa3BUTHUIO, cocTosBIIasics B Puo-ne-XKaunelipo B utone
1992 r. OHa yOenuTeNbHO MOKa3ajia, 4TO HeNb3sl OOJIbIIEe paccMaTpH-
BaTh OKPYXKAIOIIYIO CPeAy U 00JIACTh COIMAIbHO-3KOHOMHUECKOT0O pas-
BUTHS KaK U30JIMPOBAaHHBIE C(Hephl C TOUKU 3pEHUS ACITEIHHOCTH YeJI0-
Beka. B pamkax TpeGoBaHWi Mo oOecredeHnIo Oe30MacHOCTH Hacele-
HUS M CHIDKEHUS PUCKA OT HUCIIOJb30BAaHUS XMMHUECKUX BEIIECTB B Ka-
YECTBE OJIHOW M3 OCHOBHBIX ITOCTABIIEHA 33Jla4ya MPEKPAIIEeHUs MPOn3-
BOJICTBA U 3alpEIIeHUs] MPUMEHEHUS! XUMUYECKUX BEIECTB TMOBBIIICH-
HOM OMAaCHOCTH (OTJIMYAIOIIMXCS TOKCUYHOCTHIO, CTOMKOCTBIO, CIIOCO0-
HOCTBIO K HAaKOIUICHHUIO), HCIIOJF30BAHUE KOTOPHIX HEBO3MOXKHO JIOJIK-
HBIM 00pa30M KOHTPOJIMPOBATh.

OCHOBHBIMH HAIIPABJICHUSIME MEXIYHAPOTHOW CTpATETHH B 00JIaCTH
XHUMHUYECKOU 0€30I1aCHOCTH SBJISIOTCS:
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® T[IOHMMaHHE XMUMHYECKOro (hakropa (aHaJOIMYHO paJUAllMOHHO-
MY), KaK MHTETpaJIbHON OMAaCHOCTH HaHECEHUs yuiepda 370pOBbIO Yeio-
BEKa U [IPUPOAHOI cpene;

® U3yYEHHE PEaJHbHOI'O COCTOSIHHUS OKPYXKAIOIIeW Cpelbl, HCTOYHH-
KOB €€ 3arpsA3HEHHs U COCTOSIHHS 370pOBbs JIIOJEH Ha OCHOBE ydeTa
BceX (pakToOpoB, B TOM UMCIIE U 0OeCTieunBaOIMX Oe30nmacHoe odpaiie-
HHE XMMUYECKUX BEIIECTB;

® paclIUpeHHe U aKTUBHU3AILM JEATEIbHOCTH IO OLIEHKE pHCKa,
CBSI3aHHOTO C IPOM3BOJICTBOM U MPUMEHEHHEM XUMHUYECCKHUX BEIICCTB;

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

e pa3paboTKa NPOrpaMM IO YMEHBIICHUIO PUCKa BO3ICHCTBUS XH-
MHYECKUX BEILLECTB.

Oenepanbhbiii 3ak0H PO «O connanbHO-3MUIEMUAOIOTHYECKOM OJia-
TONONYYMH HACENCHUS» ONpEeAeNseT IOHATHE COLHaIbHO-TUTUCHU-
YEeCKOro MOHUTOPHHIA KaK TOCYIapCTBEHHYIO CUCTEMY HaOMIOJIeHUH 3a
COCTOSIHUEM 3JI0POBbS HACEIICHHS U CPEJbl OOUTaHUS, UX aHAJIN3, OIICH-
Ky M MPOTHO3, a TaKXKe ONpeesIeHUs] IPUIMHHO-CIEICTBEHHBIX CBs3ei
MEXIY COCTOSIHHEM 37I0pOBbSl HAceJICHUS U BO3ACHUCTBHEM (PakTOpOB
cpelibl OOUTaHUs.

B 2000 r. 6sutn yTBepx)AcHBI [lookeHUs O CONMaATbHO-TUTHEHH-
yeckoM MoHuTopunre (CI'M), BHeipeHHe KOTOPBIX € Lesblo obecreye-
HUSI CAHUTAPHO-3MHUIEMHOIOTMIECKOro O1aronoay4us HaceleHHs OCy-
HIECTBIISAETCS MOATAITHO.

Lenb coBpemennoro 3tana CI'M — yHu(uUKanus cUCTEMbI HOIy4e-
HUSI MEJUKO-3KOJIOTUYECKOH MH(OPMAaLMH, YCTAHOBJICHUE CBSI3HM IOKa-
3aresieil 370poBbsi W (HAaKTOPOB OKPYKAIOUICH Cpeibl, OLEHKAa pHCKa
3JI0pPOBBIO HaceleHusA. PyKoBOICTBO MO OLIEHKE pHCKa ISl 3/I0POBBS
HAaceJIeHHsl NPH BO3ICHCTBUM XHMHUYECKHX BELIECTB, 3arps3HSIOLINX
OKpPY’KAIOILYIO CPey, pa3padoTaHO ¢ YU4ETOM IOJIOKEHUH OTEeYEeCTBEH-
HBIX, 3apyOEKHBIX 1 MEXKIYHAPOJHBIX OPTaHU3AINH.

MeTtozmonorusi OLEHKH PUCKa JOJDKHA HCIONb30BaThCs IPU MPOBE-
JEHUU TOCYJapCTBEHHOIO CAaHUTAPHOTO M HKOJOTMYECKOr0 Haa30pa,
9KOJIOTMYECKON M TUTHEHUYECKOW 3KCIEPTHU3BI, SIKOJIOTUYECKOTO ayau-
Ta, HKOJIOTHYECKOW M TUTHEHWYECKOW IMacHOpTH3AIMH, OMpEeesIeHU]
30H 3KOJIOTMYECKOT0 OeACTBHS M YPE3BbIUYANHOMN 3KOIOTHYECKOil cuTya-
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oy, COUUAJIBbHO-TUTUCHUYCCKOIO MOHHUTOPHHIA B YaCTHU OLICHKHU BO3-
,Z[eflCTBHH 0pr>1<a}01uel71 Cpeabl Ha 310POBLC HACCIICHUA.

2.3.1. MeTogonorus OLEHKM pucka 300POBLH0 HaceNeHNs

YenoBek M OKpYy’Karolasl ero cpena MoABEpP>KeHBI BO3ACHCTBUIO
OTPOMHOI'0 KOJIMYECTBa XMMHUYECKUX BemniecTB. CrocOOHOCTh XH-
MHMYECKOrO areHTa HaHOCHTh BpEN JKMBOMY OpraHH3MY, CYILECT-
BYIOIIasl HE3aBUCUMO OT YCJIOBUM BO3JICMCTBUSI, B HACTOSIIIIEE BPEMS
OIpeNeNAeTCsl KaKk ONMacHOCTh. PUCK, B OTIMYHE OT OMAcCHOCTH, SIB-
J€TCsl pe3yJbTaToM (PAKTUYECKOrOo HIIM MOTEHUHUAJIbHOIO BO3JACH-
CTBUSA XMMHYECKUX coequHeHUN. OH 3aBUCUT OT SKCIIO3UINH U CIle-
IUQUKA KOHKPETHBIX YCIOBHH BO3/ICHCTBHS, CIIEIOBATEIBLHO, BCET/a
HUMEETCSI PUCK BO3MOYKHOTO Bpena, MPHUUMUHAEMOTO0 UMM 3I0POBBIO Ue-
noBeka. O4eHb 4acTo OOMIECTBO HYXKIAETCS B PasyMHBIX, 00OCHOBaH-
HBIX TPEIOKEHUAX O MYyTAX CHIDKEHHUS pHcKa. Takue MpeasioKeHus
MOTYT OBITH CIieNIaHbl TOJIBKO Ha OCHOBE HH(OPMAIIMH O BEPOATHOCTH H
XapakTepe BPEAHOTO BO3IECHCTBUS.

OreHka pUcKa 3I0POBBIO ABJISETCS OJTHUM U3 3JIEMEHTOB METOJI0JIO-
UM aHalW3a PUCKa, BKIIOYAIOLIEH B ceOsi OLIGHKY PUCKA, YIPABJICHHUE
puckoM u uHpopMHpoBaHUE 0 pucke. Ha coBpeMeHHOM 3Tare pa3BUTHS
Haiero oOIIeCTBa, XapaKTepU3YIOMEMCs TOBBIICHHBIM BHUMAaHHUEM K
npoOieMaM 3KOJIOTHU M UX BIMSHUIO Ha KAYECTBO XKHU3HU, METOJIOJIOTHSI
OLICHKM pHUCKa M 370pPOBbs YEIOBEKA BO3ACUCTBUSA XMMHUYECKUX BE-
LIECTB CTaJIa 3HAYMMOM HayYHO-ITPAKTUYECKOM 3aadyeil.

OrneHka pucka JUIsl 30pOBbs YeJIOBEKa — 3TO KOJMYECTBEHHAs U Ka-
YecTBEHHAs XapaKTEPUCTHKA BPEOHBIX 3((EKTOB, CIOCOOHBIX Pa3BUTh-
Csl B pe3ysbTaTe BO3ACHCTBHS XUMHUUECKUX (AKTOPOB CpPEIbl OOUTAHUS
YeoBeKa MpU ONPEAENIEHHBIX YCIOBHUSIX SKCHNO3ULMHU. MeTon0JIorus
OIIEHKH PHCKa — MHOT'OCTYTIEHYAThIi MpoIiecc, HalleJIeHHBIN Ha BbISBIIC-
HHUE U MPOTHO3 BEPOSTHOCTU HEOIAronpusATHOTO VIS 310POBbs dPdeKTa
(pe3ynbTaTta BO3IEHCTBUS) MPU 3arpA3HEHUH BPEIHBIMU BEIECTBAMHU
cpezpl oouTaHus U (WIIK) MPOU3BOJICTBEHHON CPEIbI.

MeTo0510THS OLIEHKH PUCKA HE SBISETCS albTEPHATHBOW XapakTe-
PHUCTUKH cpeabl OOMTaHUS Ha OCHOBE JACHCTBYIOLICH CUCTEMBl TUTUCHU-
yecknx HopMmatuBoB, B udactHocTH [IJIK, OBYB, IIJI/I. B ycnoBmsx
npuHAToil B Poccuiickoii @enepannuy NapagurMbl  CaHUTApHO-
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TUTHEHUYECKOTO HOPMHUPOBAHUSI METOJOJIOTHS OLICHKU PHUCKA B 3HAYHU-
TEJILHOW Mepe OMMPAETCs Ha YCTOSBILYIOCS CHCTEMY HOPMAaTHBOB.

CymecTByiomas cucTeMa TUTHEHHYECKOTO perjaMeHTHPOBAaHUS
(cucrema I1JIK) ocHOBaHa Ha MOPOrOBOM JAEWCTBUM TOKCHKAHTa, T.€.
BpeIHOE JCHCTBHE XMMHUYECKOIO BEIIECTBA PEAIM3YETCSl TOJBKO IPH
MIPEBBIIICHNN ONpPeAeNEéHHOT0 (IPEAeIbHO JOMYCTUMOI0) YPOBHS A03bI.
Cobnronenne HopmatuBa [I/IK rapaHTHpyeT OTCYTCTBHE BBISBIISIEMBIX
COBPEMEHHBIMH METOJAMU JUATHOCTHKU OTKJIOHEHHUH B COCTOSIHUM 3/10-
poBba. HemoctaTkoMm Takoro moaxoja SIBISETCS BBIIAJACHUE U3 periia-
MEHTAIIMK CTOXaCTUYECKUX (0eCrIoporoBbIX) AP PEeKTOB.

MeTomonorusi OLEHKM PHCKa pacCMaTpUBAaeT 00a CyILECTBYIOIIUX
MeXaHH3Ma Pa3BUTUS BPeOHOTO 3 (dekTa: HeCTOXaCTHUECKUH (IIOpOro-
BBII) M cTOXacTuieckuil (OecroporoBsiil). MeTo0I0THsI CTPOUTCS Ha
CIIeIYIOIIUX Moaxoax: 1) kaHieporeHHbie 3Q(EeKTh MPU BO3ICHCTBUM
XUMHAYECKUX KaHLEPOTE€HOB, 00JaJal0INX T€HOTOKCHYECKUM JIeHCTBU-
€M, MOTYT BO3HHUKATh IIpH JIIOOOH 1103¢; 2) M1 HEKAHIICPOTCHHBIX Be-
IIECTB M KaHIEPOT€HOB C HET€HOTOKCHMYECKUM MEXaHH3MOM JEHCTBHS
NpPEIoIaraeTcsi CyIeCTBOBAaHUE MTOPOTOBBIX YPOBHEH, HMXKE KOTOPBIX
BpeaHbIe 3¢ (EeKTH He BO3HUKAIOT.

PesynpraromM Takoro moaxoja SBISAETCS pa3iHuuMe B METOJOJIOTHH
HOpMHpPOBaHU. [Ji1 mOpOroBeIX 3PEKTOB HOPMHUPOBAHHE OCYIIECTB-
JSIeTCs B COOTBETCTBUHU C pPePpepeHTHBIMH J03aMH M KOHLECHTPALUSIMH
(ananor IT1J1K). Kanneporennsie 3 ekt HOPMUPYIOTCS 110 TPUHIIUAITY
«YpOBHS MPHEMJIEMOTO PUCKa», T.€. BEPOATHOCThH (KOJIUYECTBO IOIOJI-
HUTEJBHBIX CIy4aeB) 3a00J€BaHUs PAKOM IPH BO3ACHCTBUU OLICHUBAE-
Moro (akTopa CpaBHHBAETCS C YPOBHEM OHK03a00JIEBAEMOCTHU B IIOIIY-
nanun. BennmunHa nmpuemiieMoro pucka oTpakaeT Takhe YPOBHU MHIU-
BUAYaJIBHOTO PUCKA, KOTOPbIE HE TPeOYIOT NPUMEHEHHS AOTOTHUTEINb-
HBIX MEp II0 €r0 CHIDKECHHIO M HE3HAYUTEIbHBI 110 OTHOLICHHIO K PHUC-
KaM, CYIIECTBYIOIIMM B IOBCEAHEBHOMN AESATEIHLHOCTH WM KU3HU JIIO-
JIEH.

Ha ocHOBaHMM BBINONHEHHBIX PAcUYETOB OENAETCs 3aKIIOUEHHE O
NPUEMIIEMOCTH WJIM HENPUEMIIEMOCTH JUISL HaceleHUs W mpodeccHo-
HAJILHBIX TPYNI YPOBHEW WHAMBUIYAILHBIX PUCKOB H (POPMHUPYIOTCS
NPEISIOKESHUS TSl IPUHATHS PELICHUSI O IPOBEICHUH SKCTPEHHBIX Me-
POIIPUATHH MO CHIKEHHIO PHUCKA — YIPABJICHUE PHCKAMHU.

B nacrosmee Bpemst opranamu denepabHON CITyKOBI TIO HAI30PY
B cepe 3amuThl MpaB moTpeduTene u OIaronoiydns YenoBeKa WC-
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noJe3yeTcst «PyKOBOJICTBO IO OIIEHKE PHUCKA IS 30POBbsI HACEICHUS
MIPH BO3JCHCTBHM XUMHYECKUX BEIECTB, 3arpsA3HSIONINX OKpPYKaro-
yro cpemy» (2004).

MeTo1010THsl TOKCUKOJIOTHYECKOT0 HOPMHUPOBAHHMSI, OCHOBaHHAs Ha
OIICHKE PUCKA 37I0POBBIO JTOJKHA MIPUMEHATHCS JJIS PEUISHHsI CIIeIyo-
UX BOIIPOCOB CONUAIbHO-TUTUCHUYCCKOI0O MOHUTOPUHT A:

MIPH OCYIISCTBJICHUH TOCYJApPCTBEHHOIO CaHHUTAPHO-3ITUIEMHUO-
JIOTUYECKOTO HaJ30pa 3a pa3MeIieHneM 00bEKTOB — BRIOOPE MECT
JUTSL CTPOUTEIBCTBA JKHIBIX OOBEKTOB, JICUCOHBIX YUpEXKICHUH,
YUPEKIACHUN COLUAIBHO-KYJIBTYPHOIO HA3HAYEHUS U IIp., HEIO-
CpCACTBCHHO IpUIICTAIOIUX K ITPOMBIIIICHHBIM 06’LeKTaM, CIIO-
COOHBIM 3arpsi3HATH OKPYXKAIOUIYI0 CPeNy XUMUYECKHMH Bellle-
CTBaMH, C y4ETOM Pa3MepPOB WX CAHUTAPHO-3aITUTHBIX 30H;

MIpU BBISBICHUN XMMUYECKHX 3arpsA3HEHuil Oojiee 4eM OHOIO
KOMITIOHEHTa OKpYXaromei cpeabl B auamazoHax mpo3 0,1-
1,0 TTAK;

IIPpU BBIABJIICHUHM 3arpA3HCHHA TCPPUTOPUN HECKOJIBKUMHU XHUMHU-
YECKUMHU BeIIeCTBaMH (OCOOCHHO MPU WHTEPMUTTHPYIOIIEM JIeH-
CTBUM), He mpesblimaroniero yposus 1,0 IIJK ans kaxaoro u3 3a-
TpsI3HUTENEH;

JUTS pacu€Ta pa3MepoB CAaHUTAPHO-3AIMUTHBIX 30H MPEIIPUITHH;
JUTSL OLIEHKH yIepOa (Bpena), HaHECEHHOTO 370POBBIO OT BO3/IEH-
CTBUS (PAKTOPOB CPEbl OOUTAHUSA, B TOM YHCIIE TIPU Ype3BbIYAii-
HBIX CHUTYaIUAX TPUPOIHOTO M TEXHOTCHHOTO XapaKTepa.

2.3.2. AnropuT™ OLIEHKM pucka

MeTo0I0THUeCKyI0 OCHOBY alITOPUTMa OIIEHKH PUCKA COCTaBIISACT
Hay4yHO OOOCHOBaHHAsi M YCTAHOBJIEHHAsl 3aBHCHMOCTb «J103a—OTBET»,
KOTOpasi MpPEAyCMaTPHUBAET BBIIBICHHYIO NPUYMHHYIO 00YyCIOBJICH-
HOCTh Pa3BUTHS BPeTHOTO 3P QeKTa MpH JCHCTBIH JAHHOTO BEIIECTBA B
OIIPEIEIEeHHBIX JJ03aX.

3aBHCUMOCTD «103a—0TBET» JUISI OLCHKH KaHIIEPOI'€HHOI'O PHCKA OT-
paXaeT BeIUYMHA BEPOSATHOCTH Pa3sBUTHUS pPaKa MPH YBETUUCHHH 03B
(xoHrenTpanuy) Ha | Mr/kr wim 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) xumudeckux BeniecTs. ITu
II0Ka3aTelld SBJSIOTCS OCHOBOW JUIsl YCTAaHOBJIEHHS YPOBHEH MUHU-
MmasibHOTO pHcka. IIpeBrimenne pedepenTHoil (Oe3omacHOil) OO3bI HE
CBSI3aHO ¢ 0C3aJbTCPHATHBHBIM Pa3BUTHEM BpeAHOro 3ddekTa, omIHAKO
YeM BBIIIC BO3JICHCTBYIOIIAS 71033, U YeM OOJIbIIEe OHA MPEBOCXOIUT
pedepeHTHyI0, TEM BBILIE BEPOSITHOCTH IOSBICHUS BPEIHBIX 3P PEKTOB.

[lapameTpsl sl XapaKTEPUCTHKH PHCKOB — IIOKA3aTeNd OLECHKH
pHCKa BO3JICHCTBUSI KaHIIEPOTEHHBIX arcHTOB ((hakTop HakioHa, SF) u
HEKaHLIEPOT€HHBIX areHTOB (pedepeHTHBIX 103 U KoHIeHTpauuid, RfD n
RfC) — sBustroTCs pe3ynbTaToM UIMTENBHOTO 3Tana HAyYHOTO 0OOCHO-
BaHUS M YCTaHOBJICHHS 3aBHCHMOCTeH «mo3a—ddexkr». B momarisio-
1ieM OOJBIIMHCTBE CIIy4YaeB, PU MPOBEICHUH paboT 10 OIIEHKE pHCKa,
9KCHEPTHl MCHOIB3YIOT YK€ ONpEACICHHBIE U PEKOMEHIyeMble 3Haue-
HUSI 9THX [TAPaMETPOB.

[okazarenu, ucroab3yeMble JUIsl OIIGHKH PUCKA, YCTaHABIMBAIOTCS
Ha YpOBHE BEpXHEH TOBEPUTENbHON IPaHULIBI PHCKA, YTO 00ECIIeUnBaET
3HAYMTENBHBIN 3anac uxX HagéxHocTH. [lo Mepe mosiBneHUH HOBBIX Ha-
YUHBIX JJAHHBIX TH [TOKA3aTEeNH MOJUIekAT MEPECMOTPY U JOMOTHEHUIO.
Pexomennyemble 3HaueHHs peepeHTHBIX YPOBHEH BO3INEHCTBUS YT-
BEPXKAaI0TCS MUHUCTEPCTBOM 3APAaBOOXPAHEHHS] M COLUAIBHOIO pas-
BuTHs Poccuiickoit @enepanuu. [Ipu oTcyTcTBUM 3HAUYEHUH pedepeHT-
HBIX JI03 U KOHIICHTPAIMii BO3MOXKHO HCIOJh30BaHUE M3BECTHBIX 3HAa-
genuit [1JIK.

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

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

2) OLEHKH 3KCIIO3ULIUH U JA03BI;

3) XapakTepUCTHKHU PUCKa;

4) bopMupoBaHus 3aKITFOUCHHS 00 UTOTaX OIEHKH PUCKA IS 3/I0PO-

BB

2.3.3. N\oeHTuduKkaLms onacHoCTM

WUnentudukanyus onmacHOCTH TpeAycMaTpUBaeT YCTAaHOBIEHHE Ha
KaueCTBEHHOM YPOBHE BECOMOCTH JIOKa3aTeNbCTB CIIOCOOHOCTH TOTO
WJIM MHOTO areHTa BbI3bIBATh y YEJOBEKa ONpeaeiCHHbIC BpeaHbIe (-

(hexThI.
94

BepHyTbCs B KaTanor y4ebHukoB
http://y4ebHukn.mHdpopm2000.pd/uchebniki.shtml



Y3HanTe CTOMMOCTb HanMcaHus CTyAeH4Yeckon paboThl Ha 3aka3
http:/ly4e®Hukn.mHpopm2000.pd/napisat-diplom.shtml

Ha »srane umnentudukamuu omacHOCTH ¢ y4€ToM HH(popMamuu o
KOHLICHTPALMAX XUMHYECKHX BELIECTB B 00BEKTAX OKPY’KAIOIICH CPEIbI
¥ BO3MO>KHOM UX BIIMSHUH Ha 3[J0POBBE UEJIOBEKA, CBEJCHHI O KOJIHUe-
CTBEHHBIX KPHUTEPHUSX, HEOOXOUMBIX ISl TOCIEAYIONIETO aHallu3a PUC-
Ka 17151 300pOoBbs (pedepeHTHBIE N03bI U KOHLEHTPALHH, (PaKTOphl KaH-
LIEPOT€HHOr0 MOTEHIMANa), YTOUHAIOTCS IeNH U 33Ja4d OLEHKH PHUCKa,
(hopmupyeTcs TaH MPOBENEHHs MOCIETYIONMX UCCIeI0OBaHUM, ycTa-
HaBJINBAIOTCS HEONPEAETICHHOCTH, CIIOCOOHbBIC MOBIHATH HA TOJHOTY U
JIOCTOBEPHOCTb OKOHYATENIBHBIX 3aKIIOYEHHH W peKoMeHJamui. Tem
CaMBIM OTIPENEISAIOTCS TPAHUIIBI OLIEHKH PHUCKA, XapaKTepU3yIoIIHue 00-
JIacTh IPUMEHEHHS OTYUYECHHBIX PE3YJIbTaTOB.

Co60p ¥ aHAJIN3 NaHHBIX 00 MICTOYHUKAX, COCTABE U YCIOBHAX

3arpsi3HeHHsI HA NCCJIelyeMOoil TeppuTOpUn

[Ipu oueHke pucKa Ha ONpEAEICHHON TEPPUTOPUH HEOOXOIUMO YC-
TAHOBUTH BCE OCHOBHBIE CYIIECTBYIOIIHME MU CYIIECTBOBABIINE B MPO-
[IJIOM HCTOYHHKHU 3arpsi3HEHHs OOBEKTOB OKpyXxaromed cpernsl. [Ipu
9ToM U PepeHINPYIOT HCTOYHUKU 3arps3HEHUS] Ha MPHICTAIOLINX
TEPPUTOPHSX, MOTEHLUUAIBFHO CHOCOOHBIE BO3JACHCTBOBATH Ha HCCIIE-
JyEMYIO TPYIILY JIIOJICH B CBSI3M C BO3MOXKHOCTBIO MPOCTPAHCTBEHHOTO
pacnpocTpaHeHus 3arpsi3HCHUS, a TAaKKe HAKOIUICHHS XMMUYECKUX Be-
IIECTB BO BTOPUYHO 3arpsi3HEHHBIX CPEJax B Pe3yibTaTe MEKCPEIOBBIX
MIEPEXO0/I0B.

B npenBapuTensHbIN CIIMCOK HCTOYHUKOB 3arPsI3HEHUST BKITFOUAIOTCSI
BEIIIECTBa, OOHapY)KUBacMble B OOBEKTaX OKpY’Kalolled cpenpl (aTMo-
cepHbIi BO3MyX, MUThEBas BOJA, BOJA OTKPBITHIX BOIOEMOB, MOYBA,
NPUBO3HBIE U MECTHBIC TMPOAYKTHI MMUTAHUS) TIPU MIPOBENCHUH CAHUTAP-
HO-XMMHYECKHX uccieaoBanuil. Ilpu stom mud¢epeHnupyoT: KoMIo-
HEHTHI BBIOPOCOB OT HCTOYHUKOB 3arpsi3HEHUSI aTMOC(HEPHOIO BO3AYXa;
BO3MOXKHBIC OIACHBIC MPOAYKTHl TpaHCHOpPMAlUU 3arpsi3HSIONINX Be-
HIECTB B OKPYXAOIIEH cpejie; KOMIOHEHThl COPOCOB CTOYHBIX BOJ B
BooeM (B cIy4ae ero XO3SHCTBEHHO-IIUTHEBOTO WM KYJBTYPHO-
OBITOBOTO HAa3HAYCHUS); XMUMUYECKHE COCAMHEHHS W TPOAYKTHI HX
TpaHchOpMaIiH, MOTNAIAI0IHE B TUTHEBYIO BOY B Mpoliecce e€ OUYrcT-
K{, 00e33apaXHUBaHuUs], XPAaHECHHUS WM TOCTAaBKM NOTPEOUTEIISIM; KOMIIO-
HEHTHI 3arPSA3HEHHUS TIOYBHI.

Heo0xomumo THaTenbHO aHAIM3UPOBATh OPHIIMABLHBIE CBEJICHUS O
cocTaBe BHIOPOCOB (COPOCOB) ¢ YUETOM BHIa HCTOYHHUKA 3arpsI3HEHUS U
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0c0OEHHOCTEH HCIIONB3yEeMBIX TEXHOJOTHMYECKHX mpoueccoB. IIpu o06-
HAapy>KCHUU SBHBIX HETOYHOCTEH CIEAyeT MPOBECTH MPOBEPKY KauecT-
BEHHBIX U KOJHMYECCTBEHHBIX XapaKTEPHCTHUK BHIOPOCOB B armocdepy,
cOpOCOB B BOJIOEMBI M OTXOJIOB TIPOU3BOICTBEHHOM JICATEIILHOCTH.

Undopmanuio 0 NOTEHUMATBHBIX 3arpsi3HUTENSIX BOJOMCTOUYHUKOB
MOYKHO TIOJIYYUTh U3 TPEANPOEKTHBIX U MPOEKTHBIX MAaTEPHATIOB CHCTEM
KaHAIM30BaHUS, OTICIBHBIX OYHCTHBIX COOPYKEHHH, KOMIUIEKCHBIX
NPUPOAOOXPAHHBIX IPOTPaMM U JIp.

Undopmanuio o BO3MOXKHOM 3arpsi3HEHUH MUTHEBON BOABI MMOJTyYa-
IOT U3 TPOEKTOB CHUCTEMbI BOJOCHAOKEHHS, TEXHOJOTHYECKUX KapT,
ceptudukaros, TY U Apyroil TOKyMEHTAlMH, OTHOCALICHCS K pearcH-
TaM, 3arpy3kaM, MaTeprajaM H 3JI€MEHTaM TPAaHCIIOPTHPYIOIIUX U pa3-
BOJISIIIUX KOHCTPYKIWH, MPOTOKOJIOB, OTYETOB U APYrod JOKyMEHTa-
UM, TIPE/ICTABIIIEMOH B LIEHTPHI [ occaHsmuIHaa30pa.

[Ipu ananu3e BO3MOXHOIO 3arps3HEHHs MOYBBI HEOOXOAMMO IIpH-
HUMAaTh BO BHUMaHHE PACIIOJIOKEHHE YYaCTKOB €€ JIOKaIBHOTO 3arpsis-
HEHHsI, XUMHYECKHI COCTaB MPOMBIIUIEHHBIX OTXOOB, 3aXOPOHCHUH,
NPOJIMBOB, a TAK)KE HAJIHYHE UIUTEILHOTO 3arpsS3HEHHS CONPEACTbHBIX
cpell CTOMKUMH XUMUYECKUMH COCTUHEHUSMH (Harpumep, 3arpsa3HeHus
aTMOC(EepHOTO BO3yXa TUOKCHHAMH, MOJIUXJIOPUPOBAHHBIMU OUQEHH-
JlaMH, TOJIMAPOMAaTHUYECKUMHU YIJIEBOJOPOJAMH, PTYThIO, MBIIIBSIKOM U
ap.).

Hapsny ¢ aHamm3oM MOCTYIUIEHUS XMMHYECKUX BEIIECTB B OKpY-
JKAOIIYI0 CPely OT YUTEHHBIX HCTOYHHUKOB 3arps3HEHUs, He0OX0IUMO
UCIIOJIb30BaTh HMMEIOLINECS PE3yNbTaThl CAHUTAPHO-XMMUYECKUX HC-
CIICIOBAaHHUN Pa3IMYHBIX OOBEKTOB OKPYXKAIOLIEH CpeAbl Ha H3ydyaeMoi
TEPPUTOPUH.

CoOpaHHbIe TaHHbIE TPYNIHPYIOTCS C YYETOM HCCIEAYeMOro 00b-
€KTa OKpY’Kaloliel cpespl 1 MecT 0TOopa mpod. B ananu3 BKiIOYaroT He
TOJILKO MTOTOBBIC CTATHCTHUYECKHE MapaMeTphl, HO U BCE U3MEpPCHHBIC
pa30BbIC KOHIICHTPALIMU C YKa3aHHEM JaThl 0TOOpa MPOo0, YTO 0COOCHHO
B)XKHO IPU OLICHKE PUCKA OCTPBHIX BO3ACHCTBUM XMMHUECKUX COECTUHE-
HU.

C 1enpio BBISBIICHUS TPUOPUTETHBIX BEIIECTB HEOOXOAUMO TpoaHa-
JU3UPOBaTh (PHU3MKO-XMMUYECKHUE CBOWMCTBA HCCIEIYyEMBIX BEILECTB,
KOTOpbIE OMNpEACTSIOT OCOOCHHOCTU WX MOBEACHHUS B OKpYyKarolen
cpene. MicrouHMKaMu CBEJICHWH O MAHHBIX MMOKA3aTENIX SBISIOTCS pas-
HOOOpa3HbIe CIEUATU3UPOBAHHBIE CIPABOYHUKA W KOMIIBIOTEPHBIC
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0a3bl JaHHBIX, a TAKXKE KOJMYECTBEHHBIC 3aBUCHMOCTH «XMMUYECKas
CTPYKTypa — CBOWCTBa.

3TO MO3BOJUT BHIOUPATH MPEUMYIIECTBCHHBIC MAPIIPYTHl BO3ICHUCT-
BUS, MYTH TMOCTYIUIEHUS XMMHYECKHUX BEIIECTB B OPraHU3M, a TakKxkKe
MIPUOPUTETHBIE CPEABI Ul ONPEAENCHUS PACUETHOIO WM PEATbHOTO
coJlep’KaHUs] XUMUYECKUX BEIIECTB IPH OLIEHKE IKCTIO3UIINH.

OOHapyxeHHe Y XUMHYECKOTO BEIIECTBAa CIOCOOHOCTH K MEXKCPE0-
BBIM II€peX0JlaM, HAKOIUICHUIO OJHOBPEMEHHO B HECKOJIBKHX OOBEKTaxX
OKpYKaIOILEeH Cpenbl SBISAETCA NOKa3aHUEM K MPOBEICHUIO OLEHKU Ky-
MYJISITUBHOTO (MHOTOCPEOBOT0) PHCKa, 00YCIOBIEHHOTO TTOCTYIICHH-
€M XMMHYECKUX COEIMHEHUI B OPraHM3M YEIOBEKAa OJHOBPEMEHHO W3
HECKOJIBKHX CpEZ.

AHauu3 HHPOPMAaLIUH 0 NI0KA3ATE/ISIX ONIACHOCTH
XMMHMYECKHX KAHIEPOTeHOB

Ha srtame uneHTH(UKAIMA ONACHOCTH B Ka4eCTBE MOTCHIIMATBHBIX
XUMHAYECKHX KaHIEPOIeHOB HEOOXOJWMO BBIJCIUTH TPYIIIBI BEIIECTB,
KOTOpBIE MPEANON0KHUTEIBHO OJHOBPEMEHHO MOCTYNAIOT B OPraHHU3M.
i TakuX XMMHYECKHX COEANHEHUH HE0OXOIMMO MPOBECTU COMOCTAB-
JICHWE KPHUTUYECKUX opraHoB (cucteM) M 3(dekroB m Ha OCHOBE
MUMEIOIUXCS JIUTEPATYPHBIX NAHHBIX WM AHAJOTHMHU CO CTPYKTYpHO
ONMU3KMMH BELIECTBAMH MOIBITATHCSA HPEANOJIOKHUTH TUIl MX COBMECT-
HOr0 (KOMOMHHPOBAHHOI'O U KOMILJIEKCHOTO) JACHCTBUS.

B xauecTBe KOHCEpBATHUBHOI'O MOAX0/IA K OLIEHKE KOMOMHHPOBAHHO-
ro JeHCTBUS HEKaHLEPOT'CHOB UCIONIb3YETCs MPEANoIokeHue 00 anau-
TUBHOCTH JICHCTBHS BEIIECTB, BO3JECHCTBYIONIMX HA OIHU U TE€ XKE Opra-
HBI WIM CUCTEMBI OpraHu3Ma.

Bp100p NpHOPUTETHBIX XHMHYECKUX BelleCTB
AJI MCCJIEI0BAHMSA

MakcumanbHO ITIOJIHBI MEpeYeHb NOTEHLUHAIbHO IPUOPUTETHBIX
BEIIECTB Ha HCCIENYEMOM TEPPUTOPUHU aHATU3UPYETCS C LETIbIO BBISAB-
JICHUS XHUMHYCCKUX COG):[I/IHeHI/II‘/'I, NpEaACTAaBJIAIONIUX TOBBINICHHYIO
OIaCHOCTh ¥ BBIJICTICHHBIX B TIpollecce (GOPMUPOBAHHUS MPEIBAPUTEIH-
HOTO CIIEHapHs BO3AECHCTBHUSA, U MMyTEH UX MOCTYIUICHUS B OPraHU3M Ye-
JIOBEKa.

BeecTopoHHss oLieHKa pUCKa BO3JEHCTBUS Ha 370pOBbE YEIOBEKA
BCEX MOTEHLIMAIBHO BPEIHBIX BEILIECTB XOTS M KEJIATENbHA, HO PeaIbHO
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HEOCYIIECTBUMA M3-3a 0OJBIIOro 00bEMa MCCIeOBaHMS U TPEOyeMbIX
MaTepHaJIbHBIX PECYpPCOB, a TAK)KE OTCYTCTBHSI aJIeKBaTHBIX JAaHHBIX 00
YPOBHSIX BO3JICHCTBUS M MOTCHIMAILHON OMACHOCTH PsJla XUMHUYECKUX
coeZIMHEHMIH. B cBs3M ¢ 3TMM aHain3 OOBIYHO MPOBOJUTCS HAa OCHOBE
JEeTaJbHOrO HCCIIENIOBAHUS OTPAaHMUCHHOrO YHCia MPHOPUTETHBIX (MH-
JUKATOPHBIX) BEIIECTB, KOTOPBIE HAMIYYIITUM 00pa3oM XapakTepH3yIOT
peaNbHBII PUCK IS 3M0POBbSL.

BenymmMu kputepusiMu Ui BBIOOpa NMPHOPUTETHBIX (MHIMKATOP-
HBIX) 3arps3HSIOIIMX BEIIECTB SIBIAIOTCS MX TOKCHYECKHE CBOMCTBA,
pacrpoCTpaHEHHOCTh B OKPYKaIOIIEH cpe/ie U BEPOATHOCTh UX BO3/CH-
CTBHS Ha YEJIOBEKa: KOJIMYECTBO BEILIECTBA, OCTYNAIOLIEE B OKPYKalO-
HIYIO CpeAy; BBICOKAs CTOMKOCTH (MIEPCHCTEHTHOCTDH) BEIIECTBA B 00B-
eKTEe OKPYXaIoIeH cpellbl; CoCOOHOCTh K OMOaKKyMYJISIHU; CIOCO0-
HOCTh BEIIECTBA K MEXCPEIOBOMY pacCIpe/IeiICHUI0, MUTPAIlUA U3 O
HOW cpelbl B APYTHE CpPeAbl, YTO MPOSABISETCS B OJHOBPEMEHHOM 3a-
IPS3HEHUH HECKOJNBKHUX CpeJl U MPOCTPAHCTBEHHOM PACIpPOCTPAHEHUU
3arps;3HEHMSI; ONIACHOCTH JIJISI 3/I0POBbSI YEJIOBEKA, T.€. CIIOCOOHOCTH BBI-
3bIBaTh BpeAHbIE d3PQeKTh (HeoOpaTuMble, OTAaIeHHbBIE, 00Ianaronme
BBICOKOW MEIUKO-COLHAIBHON 3HAYUMOCTBIO).

[IpropuTETHOCT, XUMUYECKUX COCTUHEHUH OLICHUBACTCS TaKKe Ha
OCHOBAaHUH NPUHAIC)KHOCTH K OTEUECTBEHHBIM, 3apyOCKHBIM M MEX-
OYHApOIHBIM MEPEYHSAM MIPUOPUTETHBIX M 0CO00 OMACHBIX XMMHUYECKUX
BEIIIECTB, & TAKKE XUMHUECKUX COCAMHEHHMN, SBISIONIMXCS THITMIHBIMU
KOMITOHCHTaMH 3arpsi3HEHHS TOPOICKOM cpelibl MITH XapaKTePHBIMH IS
BBIOPOCOB (COPOCOB) OT KOHKPETHBIX MPOMBIIUIEHHBIX 00BeKTOB (TOL,
MYCOpOCKHIaTelIbHbIC 3aBOAbI, HedTenepepadaThIBAIOIINE NPEATIPH-
ATHS U JIp.) ¥ aBTOTPAHCTIOPTA.

OCHOBHBIE OTE€UECTBEHHBIC U MEXIYHApOIHBIEC IEPEUHU TPUOPHUTET-
HBIX M OIACHBIX XMMUYECKUX BEIECTB OOOOLICHB B KOMIBIOTEPHON
cucreme, pazpadorannoit B HUM skonoruu 4enoBeka U TUTHEHBI OKPY-
skaromeit cpensl uMm. A.H. Ceicuna PAMH.

2.4. Tunbl cTaHAAPTHBLIX MEAUKO-IKONOrUYECKNX CUTYaLIWA
U KPUTEPUN UX OLIEHKM

Menuko-9K0JI0THYECKYI0 CUTYyalluio B JII00OOM pEerHOHE (WM Hace-
JNEHHOM TYHKTE) MPUHATO OLIEHUBATH 110 KaTEeTOPHUsIM:
® yIOBJIETBOPUTENBHAS;
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OTHOCHUTEIBHO HaNpsKEHHAS;

CYIIECTBEHHO HAIPSHKCHHAS;

KpUTHYECKAasl WM Ype3BhIYaliHAs SKOJIOTHIECKAS;
KatacTpouiecKasi Wil CUTYaIUsl SKOJIOTHIECKOTr0 OEICTBHSL.

Y 1oBNeTBOPUTENFHAS MEAUKO-3KOJIOTHIECKAsi CUTYaIllus XapaKTepH-
3yeTCs TOJTHOW M HeOTPaHMYEHHOW MPUTOAHOCTHIO CPEbl OOUTAHUS, €
9KOJIOTHUECKOW 0€30MacHOCThIO M OE3BPEIHOCTBIO IS 3I0POBbsl Hace-
JICHHUSL.

OTHOCUTENIEHO HAampsHKCHHAs MEIUKO-IKOJIOTUYEeCKasl CHUTYaIlHs
CBUJIETETLCTBYET O HEKOTOpOH (HauMEHbLIeH, HO pPEerucTpupyemMon)
CTETIEHN ONACHOCTH JJIsl HACEJICHUs OLEHUBAEMbIX BPEIHBIX (PakTOpoB
cpenpl ooutanus. [Ipu 3TOM MOTYT pa3BUBaThCS HaYaJIbHBIE H3MECHEHUS
B COCTOSIHHH 3JIOPOBBS (IIPEHMYIIECTBEHHO B BUE pocTa uncia PpyHK-
UOHAIILHBIX HApYIICHUH W MPenaToiorun) y Hanbolee BOCIPUUMYH-
BOIl yacTH HaceneHusI (HOBOPOXAEHHBIX, JIETEH paHHEro Bo3pacra, Oe-
PEMEHHBIX KEHIUH U JPYTUX TPYII).

Cy1iecTBEHHO HaIpsDKEHHAS MEAMKO-IKOJIOTHYEcKasl CUTyalus Xa-
paxkTepu3yeTcsi 3HAUUTEIHLHBIM YPOBHEM 3arpsi3HEHUS cpeibl 0OUTaHus,
pocTOM 3a00JIEBAEMOCTH y HamOosee BOCIPUUMYMBON YacTH Hacele-
HUS, a TaK)Ke TOCTOBEPHBIM POCTOM IMPEATIOIOKUTENBHO IKOJIOTUYECKU
3aBUCHMBIX OOJIe3HEH Cpeau JeTel W B3POCIbIX, HEKOTOPBIM yBEIHYe-
HUEM JIETCKOW U CYMMapHO# 3a00JI€Ba€MOCTH.

Kputnueckas uinm upe3Bp4aiiHasi MEAMKO-IKOJIOTHIECKAsl CUTYaIHs
XapaKTepU3yeTCsl BBHICOKOW CTENEHBIO 3arpsi3HEHHs Cpeabl OOWTaHus,
OTIACHOCTBIO TSI HACEJIEHUS TE€X WM WHBIX OOBEKTOB OKpYKaoIIeH
cpensl. [Ipu 3ToM 0TMe4YaeTcs MOBBILICHHBI YPOBEHb 3a00J1€BaEMOCTH
10 sy HO30JOTHYeCKHX (JOPM U KIIACCOB 0OJIe3HEH ¢ BOBMOXKHOMU pe-
TUCTPALMEH DKOJOTMYECKH OOYCIIOBICHHON MATOJOTHH B Pa3IHYHBIX
BO3PACTHBIX TPYIIAX HACEIICHUH.

Karactpoduueckas MeIUKO-3KOJIOTHUYECKasi CHTYallusl WA CUTya-
sl 9KOJIOTUYECKOTO OC/CTBHS XapakTepu3yeTcs emé OOnbmmMu (B
CPaBHEHHU C KPUTUYECKOW CHUTyalluei) KOJIMYEeCTBEHHBIMH ITOKa3are-
JSIMM  3arpsA3HEHHs] cpenbl OOMTaHWS W YCTAaHOBJICHHOH NPUYMHHO-
CJICZICTBEHHOH CBSI3bI0 MEXKIy BpEeIHBIMHU (pakTOpamMu Cpeibl OOMTaHUS
U 9KOJIOTUYECKH OOYCIIOBIICHHBIMH U3MEHEHUSIMH COCTOSIHUSI 3JI0POBbS
HaCeIIeHUsI.

B 3akone «O06 oxpaHe OKpYKaOIIEH cpeabl» JaHbl CISAYIOIINE OIl-
peneneHus.
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3onamu upeszgviuauinol KOIOSUHECKOU Ccumyayuy OOBSIBIAIOTCS
YYacTKH TEPPUTOPHUH, T1I€ B PE3YIbTATE XO3ANCTBEHHON WM WHOW ned-
TEIBHOCTH TPOUCXOAAT YCTOWYMBBIE OTPULIATEIbHBIE H3MEHEHHS B OK-
py’Karomiei cpese, yrpoXkarolue 310pOBBI0 YEIOBEKa, COCTOSHUIO €c-
TECTBEHHBIX SKOJIOTHUECKUX CHCTEM, TeHETHUYECKOMY (POHIY pacTeHHi
U )KUBOTHBIX.

3onamu sxonocuveckozo beocmaus OOBSIBISIOTCS YIaCTKU TEPPUTO-
puy, TA€ B pe3yslbTaTe XO3SMCTBEHHOM MM MHOW AESITEIbHOCTH IPO-
M30IIH TIyOOKHEe HeoOpaTHUMbIe U3MEHEHUS] OKPY>KaloLIel cpenpl, o-
BIEKIIKE 3a COOOH CYIIECTBEHHOE YXYIIICHHE 3J0POBbS HACEIICHUS,
HapyIlIeHUEe MPUPOJOOXPAaHHOIO PaBHOBECHUS, PA3PYILIECHUE ECTECTBEH-
HBIX CHUCTEM, Jerpagauuio Gpaopsl 1 GayHsI.

B Poccun k pernonam c¢ HeOJIaronmpusiTHONW SKOJIOTUYECKON CHUTya-
nueil otHocsATcs: Konbckuil moyocTpoB (BBICOKAsi YyBCTBUTENBHOCTD
CEBEPHBIX 3KOCHCTEM K TEXHOTCHHBIM BO3JAEHCTBHUSM, OCOOCHHO K KH-
CIIOTHBIM OCaJiKaM, 00pa3yloUIMMcsl B pe3ysbTaTe BBIOPOCOB MpEIpH-
ATUN [BETHONH METAITypruu); MOCKOBCKHUN PETHOH (IIPOMBIIILIEHHOCTb,
aBTOTPAHCIIOPT, cebckoe X03siicTBo); CeBepuslii [Ipukacnuii (Actpa-
xaHckuil HedrerazoBeiii komiuiekc); Cpennee I[loBomxbe, Ilpukambe
(medrsiHast M HeTeXMMUYeCKas MPOMBIIUICHHOCTD); MPOMBINUICHHAS
30Ha Ypana, HedTerazonpoMbICIOBbIE paiioHbl 3amagHoil Cubupw,
Kysb6acc, Hopunbckuii npombinuieHHbI paiioH; HoBas 3emuist; 30Ha
BIIMSIHUS aBapyu Ha UepHOOBIIHLCKOH aTOMHOM CTaHIMU M PSI JPYTrUX
TEPPUTOPUIL.

K 30HaMm sKonmoruueckoro 0eACTBUS OTHOCATCS, B YaCTHOCTH, TOPO-
na Hopunbek, Huxawmii Tarun, Yensbunck, Marauroropck, HoBokys-
Heuk, Jluneuk, Yepenosel.

BrelaenstoT Tpu Ipynibl KPUTEPUEB U1 OLEHKH 3KOJOTHYECKOM
CUTyallMl. DOTH KPUTEPUHU XaPAKTEPU3YIOT OKPYKAIOIIYI0 MPHPOIHYIO
Cpely, 3/I0pPOBbE HACCIICHUS, €CTECTBEHHBIE 3KOCUCTEMBI (TabdJ1. 2.3)

CrnenyeT OTMETHTh, YTO aHAIM3HPYEMblE NPU3HAKH TO3BOJSIIOT
paccMaTpuBaTh 3KOJOrHUECKoe HeOmaromonydue JIMOO Kak CBEPIIMB-
mreecst 6eacTBUe, MO0 KaK HAJBUTAIOUIYIOCS YTPO3y Ha TaKUX TEPpH-
TOpUAX, TAE€ BO3JCICTBHE MpojoiDKaeTcs He MeHee roxaa. IIpu stom
OLIEGHKA 3KOJIOTMYECKOT0 COCTOSHHS AAETCSl B CPAaBHEHHUU C (DOHOBBIM
3HAYEHUEM, 3a KOTOPBIN NMPHUHITO CUUTATh OTHOCHUTEIBHO YIOBIETBO-
pHUTENBbHOE GJIaronoyyHOE SKOJIOTHYECKOE COCTOSIHUE B PETHOHE.
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Taoauna 2.3

IIpu3Haku TeppuTOpHii KpaliHUX cTeneHeil
IKOJI0rHYecKOro HeGIarono Iy Yus

Ilos10keHus1 CreneHpb HeOIATONOTYYHUS
JK0JIOrHYecKoe OeacTBHE IKOJIOTHYEeCKHI KPU3UC
Oxpyxatorias | ['mybokue HeoOpaTumbIe YcToiiunBbie OTPHULIATENIBHBIC
MIPUPOAHAS HM3MEHCHUS HM3MEHCHUS
cpena
310poBbe CyliecTBeHHOE yXYAIICHNE Yrpo3a 370pOBbIO HACETICHUS
HaceleHs 3J10pPOBbS

EcrecTBeHHbBIE
9KOCUCTEMBI

Paspymenue sxocucreM (3a-
IpSA3HEHUS IPUPOJHOI cpe-
JIbl, HApYLIIEHHE TPUPOTHOTO
paBHOBeCHS

H TIp.)

YcroituuBsle oTpHLIATEIbHbIC
W3MEHEHHS €CTECTBEHHBIX IKOCH-
cTeM (YMeHbIIEHHE BUIOBOTO
pasHooOpa3us u mp.)

B Poccun ouenka knaccudukanys 4pe3BbIYAHBIX CUTYaIllUd Mpen-
cTaBJieHa B Ta0i. 2.4.

Ta0auna 2.4
ITkaJjia OneHKH Ype3BbIYANHBIX CUTYaLMii
Bun upe3Bbl- KaaccnpukanuoHHblii npu3HaK
YAHHOM CHTYA- |  gonuye- KOJIHYECTBO MaTepualib- pacnpocTpa-
M CTBO JIMII ¢ HApYIe- HBIii y1epo HEHHe Ype3-
NMOCTPaaaB | HUSIMHM YCJIOBUH | (YMCJI0 MUHM- BbIYAHOI
LIUX, YeJ. | JKU3HedesiTeJdb- | MaJbHBIX pa3- CUTYaIHH
HOCTH MepOoB OIIATHI
TpyAa)

JlokanbHas <10 <100 <10’ B mpenenax
TepPUTOPUH
o0bekTa

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

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

Has cyobekTa PO

PernonanpHas 50-500 500-1000 10°-5-10° Tepputopus
JBYX
CyOBEKTOB
PO
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CocrosiHue 340pPOBbA HACCJIICHUA B 30HAX ‘IpeSBLI‘laﬁHLIX CI/ITyaLII/IfI

OLICHMUBACTCs 1o

pany

MG,Z[I/IKO—,HeMOFpaq)I/ILIeCKI/IX

KpUTEPHEB

(Tabm. 2.5) ¢ yuérom mokazaresei 3arpsa3HeHIs OKPYKAIOIIEH CPeIbI.

Taoauua 2.5

Menuko-nemorpapuyeckue KpuTepUM 310POBbSI HACETEHUS
JJ1S OLEHKHU 3KO0JOTHYeCKOI0 COCTOSIHUS TeppUTOpHii

Menuko-nemorpapuyieckuii 3ona 3ona
KpuTepHii 3K0JIOrM4eCKOro 3K0JIOrM4eCKOIo
OencTBus Kpu3uca
OcCHOBHBIE 10KA3aTeJ 1N

YBenuueHne cMepTHOCTU U u3MeHeHue | B 1,5 pasa u 6oiee B 1,3-1,5 paza

e€ CTPYKTypHI

VBenuuenne miaaeHUecKoid cmepTHO- | B 1,5 pasa u 6osee B 1,3-1,5 paza

CTH U JieTel B Bo3pacTte oT 1 10 4 net

VYBenuueHne YacToThl BpOoXAEHHBIX | B 1,5 pasa u Gosee B 1,3-1,5 paza

TIOPOKOB Pa3BHUTHS

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

B3POCIIBIX

OHKOJIOTHYECKUE 3a00JIeBaHH s B 2 paza u 6osee B 1,5-2,0 pa3za

Crennuaeckue 3a001eBaHISA Nmerorcs Her

JlonoiHUTEIbHBbIE IOKA3ATEH

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

TUBHOU (YHKILMHU Y KCHIIUH

OtkinoHenust B (usmdeckoM passButuu | bomee 50 % 30-50 %

Jerei

OTKJIOHEHH B IIcuXxu4yeckoM pa3Butuu | 20 % u Oosnee 10-20 %

neren

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

HHUE XPOMOCOMHBIX abepparuii, pa3psl-

BoB JIHK

ITokasarenu M3MEHEHUH 30pOBbs HACEJICHHS MOABEPIKCHBI KojieOa-
HUSM, OOYCIIOBICHHBIM KaK OOBEKTUBHBEIMH (IJI1 pEruoHa), TaK H
«CyOBEKTUBHBIMID (IUIS MCCIEAYeMOW TEPPUTOPUHU) TPOIECCAMH, IIO-
3TOMY CJCAYeT YyYUTHIBATh JIMIIL YETKYIO CTAOMIBHYIO AMHAMUKY WU
TEHJICHIIMIO K YBEITUUCHHIO TEX WJIM WHBIX MMOKa3aTenell He MEeHee YeM 3a

S-netHuil epuo]| HAOIFOICHUSI.

B kauecTBe KpuUTEepHEB TEXHOTEHHO OOYCIIOBJICHHOTO 3arpsi3HCHHS
BPEIHBIMH BELISCTBAMU CpPEIbl OOWUTAHHMS HCIOJB3YHOTCS COOTBETCT-

BepHyTbcs B kaTanor y4eBbH1KoB
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BYIOIIIME TMOKA3aTeNM CTENECHU ONACHOCTH 3arps3HEHHs aTMOC(HEpHOIro
BO3/yXa, BOJBI, TIOYBHI ¥ TPOAYKTOB MUTAHUSI.
KommuiekcHpIit  TOKa3aTenb HampsHKEHHOCTH  JKOJIOTO-TUTHEHU-
YeCKOH CHTYaIllH ¢ YIETOM Harpy3ku BpeJHbIX (haKTOpPOB Ha cpey oOu-
TaHUs YCTaHABJIMBAETCS KaK 110 CYMMapHOMY ITOKAa3aTeNo 3arpsi3HEHUs
TEPPUTOPHUH, TaK U M0 HanboJiee ONACHOMY M3 OIIEHUBAECMBIX (DAKTOPOB
pHCKa B OJJTHOM U3 00BEKTOB CPEJIBL.
Onpenenenne rpajalvii  CTENEHM  HANPsHKEHHOCTH — MEIUKO-
9KOJIOTHYECKONW CUTYalluM Ha KOHKPETHBIX TEPPUTOPHAX IO IMOKa3aTe-
JSIM  MEJTUKO-IeMOTpaduIecKuX M IKOJIOTO-THTMEHUYECKUX KPUTEPHUCB
AT MpeCTaBIeHNE O MOTEHIMAIbHON OMACHOCTH CHUTYyalluu Ha Hcclle-
TyeMoil Tepputopud. OKOHYATENbHOE 3aKIIIOUEHHE O pEaJlbHOW Hamps-
JKEHHOCTH MEIMKO-IKOJIOTMUECKON CUTyalluu BBIJAETCA TOJBKO IO pe-
3y/lbTaTaM aHalln3a MPUYWHHO-CIIEJCTBEHHBIX CBS3€il M3MEHEHMH 3710-
POBbSI HACEJIEHUS] ¢ KOHKPETHBIMU BPEAHBIMH 3KOJIOTHYECKH OOYCIIOB-
JICHHBIMH TPHYMHHBIMU (PaKTOpaMH.
YcTaHoBIeHHE TPUYMHHO-CIIE/ICTBEHHBIX CBSI3€H B CHCTEME «cpefa
Oo0UTaHUsI — U3MEHEHHE 370POBbsI HACEIECHUS» OCYILECTBISIETCS Ha OC-
HOBE MPEAMETHOTO (JIOTMYECKOT0, CHCTEMHOI'O aHaJIM3a) U MPOrPaMMHO-
MaTeMaTHU4YecKUX MPUEMOB OOPaOOTKH BCEH COBOKYIMHOCTH TAHHBIX O
MOKA3aTENAX U3MEHEHMSI 3JJ0POBbs HACETIEHHS M UCCIENYEMBIX 3KOJIOTH-
YeCcKH BpEeIHbIX (PaKTOPOB B cpelie OOuTaHusl.
[Tpu 5TOM MCHONB3YIOTCS CIEAYIOIINE CIOCOOBI BBIPAKEHHS pac-
CMaTpPUBAaEMBIX CBsI3¢H NMPUMEHUTETHHO K OIEHKE OMACHOCTH (hakTopa
pHCKa:
® CHUTYallOHHBIH TPOCTPAaHCTBEHHO-BPEMEHHON aHalIM3, Y4YUTHI-
BalOIUIl PEATbHOCTh CYILECTBOBAHHWA M YCIOBHH BO3JEHCTBUSA
BpEHBIX (PAKTOPOB M UX HCTOYHUKOB Ha TOMYJISIMIO HA OJHOW U
TOM K€ TEPPUTOPHH;
® HajgMyHe HAa YKa3aHHOM TEPPUTOPUH MOBBILICHHOTO YpPOBHS 00-
JIE3HEHN, MPEATON0KUTENBHO CBA3AHHBIX C 3TUMH 3KOJOTHYECKH
BpeTHBIMU (haKTOPAMHU;

® O3THOMATOreHETHYECKHH aHanu3 OOYCJIOBIEHHOCTH ITaTOJIOTHU
KOHKPETHBIMH BPEIHBIMU (aKTOpaMU Cpeabl OOHMTaHMs, BKIIIO-
Yaroleil, B TOM 4HuCIie, OLEHKY COBIAJCHUS CHIIBI (pakTopa U aje-
KBaTHOM peakIuy 3/10pOBbE HACETICHNUS Ha BO3/IEUCTBUE;

® HTHONATOreHETHYecKasl JOKa3aHHOCTb CBS3U «BO3JEHCTBHE — pe-
aKIUsa» B OHOJIOTHYECKON MOJIEIIH;
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® OIlICHKA JaHHBIX OMOWHAWKAIIMY B CITy4yae BBISABICHUS y HACETICHUS
TIOBBIIICHHOTO YPOBHS BPEIHBIX BEILIECTB B OHOCpenax;

® TOATBEPKACHHE OJMNHIEMHOJIOTMYECKHX M  TOKCHKO-PaguoIo-
THYECKUX OLCHOK JaHHBIMU YIIyOJEHHOrO KIMHUKO-TMTHEHHYe-
CKOT0 00CieJ0BaHusI TPYIIT PUCK, B TOM YHUCIIE YCTAHOBJICHHUE T10-
JIOKUTENBHBIX aJNIEPrOJIOTHIECKUX U HIMMYHOJIOTHUYECKHX TPO0;

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

Hannuue naHHBIX [UIsI XapakKTEPUCTUKU CUTYallMH IIO BCEM COCTaB-
JAIONMM Ja€T OCHOBAaHUE CUMTATh MOJHOCTBIO JOKA3aHHOW PEAbHYIO
3HAYUMOCTb CTENEHH HANpsKEHHOCTH MEIUKO-3KOJIOTHMYECKOW CHUTya-
uuu. [lonyyeHue pe3ynbTaToB IO ISATH NIEPBBIM U3 CEMU WIN TOJBKO I10
MEPBBIM TPEM-YETHIPEM COCTABIISIOIINAM aHAIN3UPYEMOUM CHCTEMBI JAET
BO3MOKHOCTb TOBOPHUTb, COOTBETCTBEHHO, O 3HAUUTEIBHON CTENEHN WIH
MIPEANOIOKNUTEINBHON JOKA3aHHOCTH PEAJBHOIO PHUCKA 3I0pPOBBIO Ha-
NPSOKEHHOCTH.

YcTaHOBIEHNE TPUUNHHO-CIIECTBEHHOTO XapaKTepa BOSHUKHOBEHHS
pUCKa KpallHE BayKHO JJIs1 IOCTAHOBKYU U PELIEHUS 3a]a4 10 YIIPaBICHUIO
puckamu.

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

Jlo nmosBneHNsT METOIMKH OLEHKH PUCKa BBIOOP MHTETPAIILHOTO KpH-
Tepusi OLEHKH MH(POPMALUHN O COCTOSHUM MEIUKO-3KOJIOIMYECKOH cu-
Tyallud, YYHUTBHIBAIOIIEH AKOJOTHYECKHE, MEIUIIMHCKHE U IKOHOMHYE-
CKHE acTieKThl ObUT KpaiiHe 3aTpyAHEH. BBeieHre MOHITHST «PUCK» B Ka-
YECTBE KPUTEPHS MO3BOJIWIO KaK MPOBOJUTH aHAIIN3 CIOKUBIIErocs I0-
J0XeHus1 (ONMpEeAessiTh MPUOPUTETHI B OOJIACTH OXPaHbl OKPYKArOLIEH
CpeJbl, 37PaBOOXPAaHEHHs, COLMAIHHON TOJUTUKA M TIp., OLEHUBATh
9KOHOMHMYECKHH ymepO), TaK M OCYLIECTBISATH YNPaBJICHHE MEIAHUKO-
9KOJIOTHYECKOM CHUTyallMeil Ha OCHOBE MPOTHO3MPOBAHUA U TpeABapHu-
TEJNbHOW OLIEHKH 3 (PEKTUBHOCTH IIIAHUPYEMBIX MEPOTIPUSTHH.

B cootBercTBUM ¢ 00IIei Teopuell ynpaplieHHs, O] YIpaBICHUEM
MOHUMAIOT TaKyl OpPraHU3alMi0, KOTOpas 00ecHneunBacT NOCTIKEHHE
omnpenenéHHol nenu. B obmem cirydae mporiecc ynpaBieHUs COCTOUT U3
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4yeThIpéX (a3, MPOTEKAIOIINX IOCIEAOBATEIbHO, OJHOBPEMEHHO HIIU C
OTIEpPEIKEHUEM:

e (HOpPMYNHPOBKY IIETH U 33/1a4 YIIPABICHUS;

® TIOyYeHHsI HHPOPMAIIUK O COCTOSTHUM OOBEKTa YIPABICHUS;

e anHanu3a MoJydeHHo! nH(opMalHuy 1 BEIpab0TKa PelIeHuS;

® UCIOJHEHMS PeleHHs.

YipasneHue puCKOM — IPOLECC IPHUHSTHS PELIEHUH, UCTIOIb3YOLUI
pe3yIbTaThl OLIEHH PHCKA W BKITIOUYAIOIINH B ce0sl COOOpaskeHHs HAyYHO-
TEXHUYECKOT0, COLUAIBHO-3KOHOMUYECKOTO U MOJUTHYECKOTO XapaKTe-
pa Uit 000CHOBaHUsI HanboJee ONMTUMANTBHBIX PETYJIUPYIOIINX ASUCTBHUH
B OTHOLICHHWH 3arpsi3HEHUS] OKPY)KAIOLIEH Cpeabl C IENbI0 Mpeaynpex-
JICHUS UJTM YMEHBILIEHUS ONTaCHOCTH IS 30POBBS.

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

® CPAaBHUTEIBHON OLEHKU U PaH)KHPOBAHUS PUCKOB;

e ONpeAeneHUs YpOBHEN IPUEMIIEMOCTH;

e BBIOOpA CTPATErMK CHWKEHUS U KOHTPOJIS PUCKA;

® [IPHUHATHUSA PETYIUPYIOIINX PEIICHAN.

[y BOSHUKHOBEHHUS pUCKa HEOOXOANMO MPUCYTCTBHE ABYX COCTaB-
mstroInux: hakropa pucka u ymepOa. B 3aBucuMoctu ot Toro, B 4éM BbI-
pa’karoTCsl 3TU COCTABJISIOIINE U KaK OLIEHUBAIOTCS, YCIOBHO BBIAEIISIOT
OTJleNbHbIe BHJBI pHucka. [Ipu paccMOTpeHHH MeIuKO-3KOJIOTHYECKOM
CHUTyallud Ha TEPBbIE POJIM BBIXOIAT (DaKTOpPBI PHUCKA, ONpeneIIsIoLIne
COCTOSIHHE 3/I0OPOBBsI HacesleHusl. B COOTBETCTBHM C 3TUM paccMaTpHBa-
IOTCSI COOTBETCTBYIOIINE TPYMITBI (HAKTOPOB pHCKA: (PaKTOPHI HKOIOTH-
YECKOr0 pUCKa, COLIMAIBHOIO U TIp.

s pemieHusi KOHKPETHBIX 3a/1a4 yNpaBieHUsT HEOOX0AUMO KOHKpe-
TU3UPOBATh (aKTOP ¢ MaKCHMaJILHOW TOYHOCTBhIO. Hanmpumep, HemocTa-
TOYHO TOYHO ONPENENUTh, YTO HA TEPPUTOPHH C HEOJIArONPHUATHOM KO-
JIOTHYECKOM OOCTaHOBKOH Ha 3/I0pPOBbE HACEJCHUS! BO3IEHCTBYIOT XU-
muueckue (akTopsl. s TOro 4ToObl MOKHO OBUIO YIIPABISATH PUCKOM,
a CIe0BaTEIbHO, U MEIUKO-IKOJIOTUYECKON CHUTyaluel, HeoOXxoaumo
WACHTU(QHULINPOBATh, KaKUe MMEHHO BELIECTBA M IIPU KAKOM MYTH IO-
CTYIUICHHS OKa3bIBalOT HanOOJbIIee HeOMaronpusTHOe BIUsHIE. B aTOM
cilydae TIpU BBISIBJICHWH HCTOYHHKA BBHIOPOCOB (WJIM JIOJIEBOTO BKIIA/Ia
HECKOJIbKMX HCTOYHUKOB B 3arpsi3HEHHE OKPY’KaloIIeH cpebl) BO3MOXK-
HO TIPUHSATHE OOOCHOBAaHHBIX YNpPaBJICHUECKUX pelleHud (Harmpumep,
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CHIDKCHHE BBIOPOCOB HamOoJjee OMacCHBIX BELIECTB OT MCTOUYHHUKOB, OII-
PeeNAIoIMX MaKCUMalbHble KOHLIEHTPALUUHN MOJUIIOTAHTOB B CENUTEO-
HBIX 30HaX).

Takum oOpa3om, uacHTU(UKALMSA BUa pUCcKa (B 3aBUCUMOCTHU OT €T0
(akTOpPOB) MOMOTraeT ONPENEeNUTh 00NacCTh MPUHATHSA YIPABICHYECKHX
peleHnii, a KOHKpeTu3amnusi (hakTopoB pHUCKa TO3BOJISIET pa3paboTaTh
KOHKPETHbIE MEPHI TI0 €T0 CHUKEHHUIO.

VYmep0, Kak COCTaBISIOIIAS PUCKA TPU OLEHKE MEAMKO-3KOJIOTH-
YECKOM CHUTYaIlMH, BBIpAXKAaeTCsl B HATYpaJbHOM (ciydan 3aboieBaHus,
YMEHbIIIEHHE MPOJODKUTENBHOCTH XU3HU UM Mp.) U CTOUMOCTHOH (70-
MIOJIHUTENIBHBIE 3aTpaThl HA MEAULUHCKOE O0CTyXuBaHue U 1p.) ¢op-
Max.

[Ipu BEIOOpE METONOB YIpPaBICHHUSI PUCKOM YUHUTHIBAIOT CPABHUTEIb-
HBIE XapaKTEPUCTHUKH BO3MOXKHBIX YIIEpOOB IS 3A0POBbS JItoJIei U 00-
IeCTBa B 1I€JIOM, BO3MOXKHBIE 3aTpaThl Ha peajiM3alyio Pa3IMUHbIX Ba-
pUaHTOB (CLIEHapHEB) YNPaBICHUYECKUX PEIICHUI MO CHIDKEHHUIO (Tpe-
JOTBPAILICHUIO) PUCKA M TEX BBITOJ, KOTOPbIE OYIyT IOJIyYeHBI B pe-
3yJIbTaTe peanu3aluyd MEpPONpHUITU (HampuMep, COXpaHEHHE YesloBeye-
CKOM KHM3HH, IPEIOTBPALICHHBIC CITyyan 3a00JIeBaHU).

st onleHkn, 000CHOBaHMS U BBIOOpa ClIeHApUEB JIOCTHYKEHUS TUTHE-
HUYECKH 0e301MacHOro (JOMyCTUMOTO) YPOBHS PHUCKA HCHOJIB3YIOT pas-
JIMYHBIE SKOHOMUYECKHUE METO/IbI, OCHOBAaHHBIC HA METOAOJIOTUH «3aTpa-
ThI — 3P PEKTUBHOCTE)» U «3aTPAThI — BBITO/IBD».

OcCHOBY MeTO/a «3aTpaThl — BBITOABD) COCTaBIsIET MUHUMHU3AIHS 3a-
TpaT Ha €AMHUILY BBITOABI (PE3yJBTATUBHOCTH) BBIOMPAEMOil CTpaTeruu
yIpaBieHUS PUCKOM, WK (YTO PaBHO3HAYHO) MaKCHMHU3ALMs BHITOJ Ha
€VHULly TpEenojaraéMbIX H3Jep)keK. B cocrtaBe 3aTpaT y4HTHIBAIOT,
HalpuMep, MEPONPHSTUS 0 PEKOHCTPYKIMHU NPEANPUSITHS, OTCEICHHIO
KUTENEH U3 CAHUTAPHO-3aLUTHON 30HBI, MEJUKO-NIPO(UIAKTHIECKUE U
peabMINTallMOHHBIE MEPOTIPUSITUS Il HACENICHHS 0 MOMEHTa UX OTCe-
JeHust ¥ mp. B cocTaB BBITOA BKIIIOYAIOT: MPENOTBPAIICHHBIN yIepo
3/I0POBBIO U JKU3HU HACEIEHUsI, CHW)KEHHUE TUIAThI 32 3MIIIO B PE3yJIbTa-
T€ COKpaIlleHUs pa3Mepa CaHUTAPHO-3AIMTHOM 30HBI, CHIKEHHE TuIaTe-
JKeH 3a 3arps3HeHHe OKPY KaIOIIeH cpebl B pe3ybTaTe pealn3aluy Me-
PONPUATHH, HANPaBJICHHBIX HA COKpAIIEHHE HEraTUBHOI'O BO3ACHUCTBUS
OPEANpPHUITUS Ha OKpY)Kalollylo cpeay u mp. IIpu 3ToM cTOoMMOCTHas
OIIEHKA XU3HU U 3I0OPOBBS JIIOJEHl B METOJIOJIOTUH YIPABICHHUS PUCKOM
UCIIOJIB3YETCSl TOJNBKO JUIsl CPABHEHHS PA3IUYHBIX CLEHAPUEB HMPUHSITUS
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YIPaBIEHUECKUX PEIICHUH, a HE ABIAETCS MEPHIOM KHU3HU M 3I0POBbS
YeJI0BEKa, LICHHOCTh KOTOPBIX HE MOXKET BBIPAXKATHCS B CTOUMOCTH.

Meton «3arpatbl — 3 PEeKTHBHOCT» OCHOBaH Ha OIICHKE CPEIHHX
(ynenbHBIX) W TIpeNeibHBIX 3aTpaT Ha CHIDKEHUE eIMHUIIBI PUCKA IS
SKU3HU U 30POBbS JIIOEH B HATYPAIbHOM BBIPAXKEHUH, PE3YIbTAThl KO-
TOPBIX TOKA3bIBAIOT HEOOXOJUMOCTh M IENecO0OPa3HOCTh CHIKEHHUS
9KOJIOTMYECKH OOYCJIOBIEHHOTO pHCKa s KOHKPETHOH  Ienu
YIOPABICHHUS.

KitoueBbIM 371€MEHTOM YIPaBIIEHHUS 3KOJOTHYECKHA OOYCIIOBICHHBIM
PHCKOM 37I0POBBIO HACENEHHUSI SIBIISICTCS YKOHOMHYECKask OIIeHKa yIepoa
MPUYMHEHHOI'O B pE3yJbTaTe 3arpsA3HEHUs OKpYyXKarolen cpenbl. B kaue-
CTBE MHTETPAJLHOTO MoKa3aTelss 3((EeKTUBHOCTA Mep, HAIpPaBICHHBIX
Ha MUHUMH3AIUI0 PUCKA BOZHUKHOBEHHS YPE3BBIYaWHBIX CUTYaIUil, HC-
MOJIB3YIOT CYMMY pealibHO MPEA0TBPAILICHHOTO yiepoa.

Jnst 5ddhekTHBHOTO yIpaBIeHHsS] MEIUKO-IKOIOTUIECKON CUTYyaIllen
Ha TEPPUTOPHUSIX C BBICOKON TEXHOTEHHOW HArpy3KOM C 1IEJIbI0 CHHXKEHUS
pHUCKa IS 3I0POBbsI HACEJIEHUS UCIIOJIb3YETCsS CUCTEMHBIM NOAXOM, OC-
HOBAHHBII Ha MO3TamHON TMOCTAHOBKE, PEIICHUH W, TPU HEOOXOAMMO-
CTHU, KOPPEKTUPOBKE MPUOPUTETHHIX 3a7a4.

[lepevens 3a7ad W METOMOB, HMCHOJB3YEMBIX U 3PHEKTHBHOTO
YOPABICHUS MEIOUKO-3KOJIOTMYECKOM CHUTyalleil, MNpeacTaBieH B
Taod. 2.6.

Ta6muna 2.6

321113‘-"/] U METO/IbI YIIPABJICHUSA MEIUKO0-IKOJIOIHYECKUX chyauui’l

3agaua

MeToauueckuii npuém

Pe3yabTaT

Br160p nprOpUTETHBIX TEppH-
TOpUl M KOHTHHICHTOB I
YIpaBlIeHUs PUCKOM

OLeHKa OTHOCHTEIBHOTO BITHU-
JIEMHOJIOTHYECKOTO  PHUCKa ¢
0000uIeHeM pe3yJbTaToB B
BHJE WHTCTPAJbHBIX BEPOAT-
HBIX TIOKa3aTened u ¢ yuéTom
JIOTIOJTHUTENBHBIX ~ 3aTpaT Ha
MEJMIIMHCKOE 00CTy)KUBaHHE

Ilepeuens  mpuopH-
TETHBIX TEPPHUTOPHIA,
KOHTHHI€HTOB u
BHUJIOB 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-3IIUACMHUO-JIOTHYCCKHUX,
KIIMHUKO-Ta00paTOPHBIX — HC-
ClIeNOBaHMIT Ha IPHOPUTETHBIX
TEPPUTOPHUSIX

ru-

Co3nmanue uHpOpMa-
LMOHHOHN 0as3bl, aje-
KBaTHOM 3a1a9aM
YIpaBJIEHUs! PUCKOM

107

BepHyTbCs B KaTanor y4ebHukoB
http://y4ebHukn.mHdpopm2000.pd/uchebniki.shtml




Y3HanTe CTOMMOCTb HanMcaHus CTyAeH4Yeckon paboThl Ha 3aka3
http:/ly4e®Hukn.mHpopm2000.pd/napisat-diplom.shtml

OxoHvyanue T20J. 2.6

3agaua MeTtoauueckuii npuém PesyabTar
AHanu3 3aBucuMocTeil «kave- | [TostanHoe Martemarnyeckoe | PernoHanbHble  Ma-
CTBO cpelbl OOMTaHUS — 3110- | MOJCIUPOBAHHE 3aBHCUMOCTH | PAMETPHl  3aBUCHMO-

pPOBbE HACENEeHUsA» AJS OLCH-
KA pasBUTUS PHUCKA MATOJIO-
TUx

«KOHIICHTpaINus B cpeae OOH-
TaHUA — 103a — KOHUCHTpaIusA
B OpraHm3Me — OTBET Opra-
HHU3Ma

cTelt «o3a-3¢dext»

KonnuecrBennas OLICHKA
pUCKa [UId 310pOBbs, B TOM
YHUCJIE CBSA3aHHOIO C OTIEJNb-
HBIMH (aKTOpaMH ¥ UCTOYHH-
KaMH pUCKa

OneHka BEpOSTHOCTH pa3BHU-
THS TIATOJIOTHU IPH IIOMOIIU
MEJIUKO-9KOJIOTHIECKHX,  THU-
THEHO3HAEMUOJIOT HUECKHX,
KJIMHHKOJIA00PATOPHBIX METO-
JIOB MCCIEIOBAHUA M 3KCTpa-
HOJIAIMH TAHHBIX

YpoBHU HMHIUBHUIY-
albHOTO W TOMYJIs-
UOHHOTO PHCKa IS
OT/IENBHBIX KOHTHH-
TEHTOB

Anamms u HIPOrHO3UPOBAHUC
pucka g 340pOBbA Haceye-

OHCHKa OTHOCHUTCJIIBHBIX J1030-
BbIX PHUCKOB C HCIIOJIB30BaHU-

[MpnopuTeTHble KOH-
TUHTCHTBI, OOBEKTHI

HUS pu MHOTOCPE/IO- | €M TPUHIUIA OMOSKBUBHBA- | CpEBl OOWTaHHSA U
BOM IIOCTYIUICHHH  BPEIHBIX | ICHTHOCTH HOTJIOIICHHOM | pakTOpbl pHcka mis
BEILIECTB B OPraHU3M (BHyTpeHHe) 103bl COLIMANIBHO-
THTHEHUYECKOTO
MOHUTOPHHIA
OGocHoBaHHE pa3pabotka | OneHka WHAUBHAyadbHOrO u|Bemmumnaer  perwo-

KPHTEPHEB YIIPABICHUS HC-
KOM JUIS 3/10POBBsI HACETICHHS

HOMYJIALMOHHOTO  PHCKa ¢
Y4ETOM HOCTYIICHUS BPETHBIX
BCIICCTB U3 PA3JIMYHBIX MHK-
pocpen. OGocHOBaHME JOMYC-
THUMBIX KOHLEHTpAlUi Bpen-
HBIX BEIIECTB B 00BEKTaxX cpe-
bl obutanus. OnTuMH3aLUs
MaTeMaTH4eCKUX MOJeIel

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

ObocHOBaHWE H pa3paboTKa
IPHOPUTETHBIX MEPOIPHSITHI
0 YMCHBILICHUIO PUCKA 3710-
POBBsI

CHUTyallHOHHOE ~ MOJIEIIMPOBa-
HHUC HU3BMCHCHUSA pUCKaA JIA
3[0POBbSI M CBS3aHHOTO C HUM
9KOHOMHYECKOT0 ymiepoa

IIpropuTeTHBIE  TIO
KPUTEPHUIO pHCKa IS
3[0pOBbS  TIPUPOJIO-
OXpaHHble M Jieued-
HO-TIPOUITAKTH-

YECKHUE MEPOIIPHUSTHS

OrneHka 3 PEKTUBHOCTH
MPOQUITAKTHIECKUX Mepo-
NpUATUHI

OneHKa COOTHOLICHHSI IIpe-
OTBPAIIEHHOTO  YKOHOMHUYE-
cKkoro yimiepba M 3arpar Ha
IPOBEICHUE MEPONIPUATUI

Benmumnna sKkoHOME-
4yeckoit 3¢ (hexTHBHO-
cTi TnpoduUIaKTHUe-
CKUX MEpOIpPUATHH
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KoHmponkHbie eonpock! u 3adaHust

1. Kakoe MecTo 3aHMMAET collhaabHask SKOJIOTHS B CTPYKTYPE IKOJIO-
THYCSCKHUX 3HAHUH?

2. B 4éM COCTOUT COBPEMEHHBIA 3KOJOTUYECKUNA KPU3UC U KAKOBBI
MOIXO/IBI K OTIPEISIICHHIO ITyTeH ero mpeo10IeHus?

4. KakoBBI MEpCIEKTUBBI PA3BUTHS B3aMMOOTHOIICHUN MPHUPOABI U
oOmrecTBa?

5. B uém 3axitoyaeTcs KOHIENIIHA yCTOHUYNBOTO pa3BUTHS?

6. Kakue cymecTByIOT yTH aIalTalliH Y€JI0OBEKa K €CTECTBEHHOU U
colaibHOU cpene?

7. Hazosurte daxtopsl pucka. KakoBa momist Kaxaoro u3 HUX B CO-
XPaHEHUH 370POBHS YeIIOBEKA?

8. Onpenenure TEPMHUHBI «0€30MTACHOCTHY U «PHUCK.

9. HazoBuTte KpUTEpUU NIPUEMIIEMOCTH PUCKA.

10. [IpuBeuTe MPUMEPHI IKOJIOTHIECKUX (HAKTOPOB PHUCKA.

11. YKaxuTe TUIBI U OIICHKU CTaHAAPTHBIX MEIUKO-IKOJIOTHIECKUX
CUTYAaLIHMH.

12. Uto Takoe 30HBI YpE3BBIYANHBIX SKOJIOTMYECKHX CHUTyalil U
OeacTBmii?

13. VkaxuTe CymHOCTh IpoLecca YIpaBICHUs 310POBbEM Hacele-
HHSL.
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rMMABA 3

MEQUKO-9KONOrMYECKUN AYAUT

3.1. O6wume nonoxeHuns

Dxonoeuyeckuil ayoum — HeOTheMIIeMasi COCTaBHast YacTh MPOLECCOB
YIpaBIeHUS U O0ECTIeUeHUs SKOJIOTHYECKON 0e30MacHOCTH M YCTOWYH-
BOT'O Pa3BUTHS OpraHU3aIlN, HAIpaBIICHHAS HAa CHUKCHUE YPOBHS PHUC-
Ka JJIs1 OKpY>Karolel Cpebl U 310pOBbs Jitofei. OH paccMaTpUBacTCs B
MEXIYHAPOIHOW TPAaKTHKE B KA4€CTBE METOJa BHYTPEHHETO aJIMUHU-
CTPATHUBHOIO YNPAaBICHUS, CPEACTBA YCUJIEHHUS KOHTPOJS HA MPOU3-
BOJICTBEHHON NPaKTUKOM, OLIEHKOW COOTBETCTBHUSI CTpPATEruil AEesATElb-
HOCTH OPTaHU3alK HOPMaM SKOJIOTUYECKOTO TIPaBa.

B 1996 r. ObIn MPUHAT KOMIUIEKC U3 MIECTH MEXKITyHAPOTHBIX CTaH-
naptoB MCO cepuu 14000, oxBaThIBAIONMINN BOMIPOCHI IKOJIOTHYECKOTO
ayIUpOBAaHUS W CUCTEMBI yIpaBlieHUs (MEHEDKMEHTA) OKpY’Karoren
cpenoil. Crangaptel UCO aT0M cepun 3aperucTpupoBassl B Poccnn kak
HaI[MOHAJIbHEIE.

IIpoBenenne 3KOJOTHUECKOro ayauTa MO3BOJSET YCTAaHOBHUTDH JHAr-
HO3 «BKOJOTHYECKOr0 30POBbS» OpraHU3alld, TEPPUTOPUU C MPUCY-
mei el MHPpPaCTPyKTYpoH, CIOCOOHOCTh MPUPOIHBIX M MPOU3BOJICT-
BEHHBIX CHCTEM K CaMOOYHIICHHWIO M CHIDKEHUIO 3arpsi3HEHUS OKpPY-
xaroriei cpensl (OC), a TakKe ONPEACTUTh CIIOCOOHOCTh TEXHOJIOTHYE-
CKOH CHCTEMBI OPTaHU3AINU IPOU3BOJIUTH IKOJIOTHUECKH YHCTYIO MPO-
OyKnuio. B cdepy paccMoTpeHUs P 9KOJIOTUYECKOM ayJIUTE BXOAUT U
oreHka cucteMsl yrpasienus OC.

OKOJOTHYECKAN aynuT TonapasielseTcs Ha JOOpOBOJBHBINA (WMHU-
[MATUBHBIA) U 00s3aTeNbHBIA. VHUIIMATUBHBIA 3KOJOTUYECKUHA ayIuT
TPOBOJMTCS Ha JIOOPOBOJBHOW OCHOBE 10 PEIICHUIO XO3SIMCTBYIOLIETO
cyOBeKTa, Tor/1a Kak 00s3aTeNbHBIH — TI0 PEIISHUI0 U TIOPYUYSHHIO TOCY-
JTAPCTBEHHBIX OPraHOB. B MeXIyHApOIHOW MpakTHKe 00s3aTelnbHBIN
OKOJIOTHYECKUN aynuT (B TOM 4HCII€ BHYTPEHHHI) MPOBOAUTCS IPHU
peanu3anui MeXIyHapOIHBIX 00s3aTeNbCTB (HAlpUMEp, KOHBCHIIUH 1
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COTJIAIICHUM NIl BUJOB AEATEIBHOCTH, OKA3bIBAIOIIUX CYIIECTBEHHOE
BO3/ICHICTBHE HA COCTOSHUE DKOJIOTHYECKOH OOCTAHOBKH OpTaHW3allnH,
TEPPUTOPHI U 30POBBS TPAKIAH).

B npunsATON NpakTUKE 3KOJOTMYECKOr0 ayJUpPOBaHHUs OLIEHKA Kaue-
CTBa OKPY)KAIOIIEH Cpe/bl, 0E30IMaCHOCTH 3/I0POBbS U KHU3HU TPakIaH
BBITIOJHAETCS IO COOJIONECHHMIO DKOJOTMYECKHUX, TUTHEHUYECKUX U Ca-
HUATapPHO-3TTHAEMHUOJOTHIECKUX HOPMATHUBOB; MPEICIBHO JOMYCTUMBIX
YpOBHEH BO3MEHCTBYSI, TpeOOBAaHUN U MPaBUII OE30MACHOCTH, HOPM Ka-
YeCTBA.

OKOJIOTHUECKUN ayUT B CBOEH MpaKTHUKE He UCIOIb3yeT HEMoCpe-
CTBEHHO aHaJIU3 COCTOSIHUS 3J0POBBSl T'PaXJAH HU MO JAHHBIM MEIU-
IIMHCKOM CTATHCTHKH, HU 10 JAHHBEIM KIMHHYECKOro uccienoBanus. OH
HE paccMaTpUBAET PE3YJNbTATHl U JOCTOBEPHOCTH OMPEIEICHUS MpPHU-
YUHHO-CJIEJCTBEHHBIX CBS3CH MEXy COCTOSIHHEM 3J0POBBSI HACEIICHUS
W Bo3JelcTBUEM (DaKTOPOB Cpeibl OOMTaHNUs, OTPAaHNYNBAsChH, KaK Tpa-
BUJIO, YCTAHOBJICHHEM U MTPOBEPKOM COOTIOICHISI HOPMATUBHBIX TEXHU-
YeCKMX M TUTHCHHUYECKHX IOoKa3aTesne (HOpM KadecTBa OKPYKAIOIICH
cpensi). COCTOSIHUE 3I0OPOBBS YEIIOBEKA MPH SKOJOTHIECKOM ayuTe He
SIBIIIETCSl HETIOCPEJICTBEHHO KPHUTEPHEM OIICHKH SKOJIOTHYECKOU 0e30-
MACHOCTH, KOTOPYIO TpearnoyiaracTcs 00ecneunBaTh COOJIOICHUEM
HOPMAaTHUBOB.

OnHako KOMIUIEKC HOPMAaTHBOB OLeHKH KauecTBa OC He MOXET sIB-
JSATHCSA OJTHO3HAYHBIM U TIOJHBIM KPUTEPHUEM COCTOSIHUS 30POBbS He-
JIOBEKa W KadecTBa €ro JKU3HM, TaK KaK TUTHCHHYECKHUE HOPMATHBBI
pa3pabaThIBatOTCS HA JKUBOTHBIX, 32 KOPOTKHH (110 4—6 MecC.) MPOMEexy-
TOK BPEMEHU.

HopMaTuBsl OTCYTCTBYIOT JJIsS MAJIOU3YyUEHHBIX ()aKTOPOB BHELTHETO
BO3JICUCTBUS, HE U3YUYEHBI AJI PA3IUYHBIX BO3PACTHBIX I'PYIMI Hacele-
HUS, JJI YCIOBUH OJHOBPEMEHHOTO JEWCTBUSI KOMITIEKca HeOIarompu-
SATHBIX (PAKTOPOB, HE OMPECIICHBI IPU XPOHUUYCCKUX BO3JCHCTBHUSIX HE-
0JIaronpUATHBIX ()aKTOPOB, JUIsi MHOTUX TOKCUYHBIX BEIICCTB HET OaHKa
JaHHBIX MO0 MEIUUUHCKUM CHMIOTOMOKOMIUIEKCAM MPU XPOHUYECKUX
3a00JIeBaHUAX. DKOJIOTH HE COTPYIHHUYAIOT ¢ MEIUKAMH MPHU IPOBEIC-
HUW DKOJIOTMYECKOTO ayAuTa, XOTS ayIOuT CHUCTEMBI 3KOJOTHYECKOU
0e301MacHOCTH, UCXOJISl U3 ONpEeNIeHUS SKOJIOTHYECKOW OE30MacHOCTH,
MpeayCMaTPUBACT B KAUECTBE KPUTEPUS <CKU3HEHHO-BAXKHBIA HHTEpEC
YEJIOBEKa» — COCTOSIHHE €T0 3/I0POBbSL.
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CymectByromasi cucreMa odecrieueHuss 0€30MacHOCTH 310pOBbA H
JKU3HU TpaxkJgaH TpeOyeT AaibHEHIIero pa3BUTHS B YacTH CO3JAHUS
MOJICHCTEMBI MEINKO-3KOJIOTHYECKOTO ayJHTa, JIe)Kalleld B o0mei 1mo-
IrpaHUYHON 00JacTH oTpaciell MeAMIUHBI U dKoNoruH. OCOOEHHO 3TO
aKTyaJIbHO TIPH CO3JaHWU CHCTEM KOMIUIEKCHOW 0€30MacHOCTH, OTHO-
CANIUXCA K OIMAaCHBIM IMPOU3BOACTBAM B CBA3U C UCIIOJIB30BaAHUEM B €I'0
IMPOU3BOJICTBEHHOM IIUKJIC BBICOKOTOKCHYHLIX, T'OPIOYUX W B3PLIBO-
OTTACHBIX XMMHUYECKUX BEIIECTB.

OCHOBHas 1eTh CO3/IaHUS MOJICUCTEMBI MEANKO-IKOJIOTHIECKOTO ay-
JIUTa Ha SKOJOrMYeCKH omacHbIX 00bekTax (D00) 3akimoyaeTcs B TOM,
YTOOBI Pa3BUTh M WCIOIB30BaTh HA MPAKTUKE METUKO-IKOJIOTHUYECKUI
MIOXOJI TIPU CO3J]aHWH CUCTEM YIIPABIIEHUS KOMILIEKCHOW 0e30TacHo-
CTBKO DJOKOJOI'MYECKH OIIaCHBIX O6’beKTOB, B TOM 4YHCIIE OOBEKTOB IO
0e30I1acCHOMY XpaHEHUIO U YHHUUYTOXECHUI0 XUMHUYECKOTO opyxus. Me-
JTIUKO-9KOJIOTHYECKUH TTOAXO]T TIOJIaraeT OCHOBHBIM OOBEKTOM HCCIE0-
BaHMs YEJIOBEKa, a BAKHEHIIUM KpPUTEPHUEM KayecTBA OKPYIKAFOIIEH
Cpellbl — ero 370poBbe. Pa3BuTHE M MpaKTU4YeCKOoe NMPUMEHEHUE MeIu-
KO-3KOJIOTHYECKOTO TOAX0/1a 00ECTIeYNT B MaKCHMAaIIbHOW CTETIeHU pe-
IIeHHe BO3HUKAIONINX BOMPOCOB COIUAIBHON HANPSKEHHOCTH TPaXK-
JlaH, Po(eCCUOHATIBHO 3aHATHIX Ha 00BEKTE M MPOKHUBAIOIINX BOJIU3U
oOBekTa.

Pemenne STHX BOMPOCOB 00ECIEUMBAETCS TEM OOCTOSTEIECTBOM,
YTO MEIHUKO-3KOJOTHUYECKUH MOAXOJ MpPEearnojaraeT B3auMOCBA3aHHYIO
MEAMIUHCKYIO U 9KOJIOTHYECKYIO0 (MEIHKO-3KOJIOTHYECKYI0) IKCIEPTH-
3y COCTOSIHHSI 370POBbS TPAXKIAH M KadyecTBa OKPYXKAIOIIEH cpeapl U
YCTaHOBJICHWE TPUYUHHO-CIEACTBEHHBIX CBS3€H DKOJIOTHYECKH O00y-
CJIOBJICHHBIX MATOJIOTUI M XapaKTePUCTUK UCTOYHUKOB 3a00JIeBaHU J10
Havana GyHKIIMOHUPOBAHHS 00BEKTa, B TPOIECCe U MOCIe ero IKCILTya-
TaIuu.

B ocHOBe pa3BUTOr0 MEAMKO-3KOJIOTHYECKOTO MOAXO0Ja JIE)KUT Me-
JIUKO-3KOJIOTHYECKasl SKCIIepTH3a 37I0POBbs JieTel, Kak Hanboyee J4yB-
CTBUTEIFHBIX K BHEIIHUM BO3JCHCTBHAM M HE OOpPEMEHEHHBIX COIHU-
aJIbHBIMU HArpy3KaMHU.

BecnipuunHHBIX 3200JIeBaHUI HE CYIIECTBYEeT. B OCHOBE KaxIIOro
3a00meBaHusl O0SA3aTENLHO JIGKUT BO3JIEHCTBHE HA TMAIMEHTA BITOJTHE
KOHKpeTHOTo mnaroreHa. OiHako OONBIIMHCTBO JAWAarHO30B, BBHICTABIIAC-
MBIX peOEHKY MIIH TTOJPOCTKY, HE BKIIOUAET B C€0sI THOJIOTHIO (TIPHYH-
Hy) Oone3nn. JleueHne Bclemyro, Kak MPaBWIIO, 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 CIICIAIICTOB Jie-
YHT (a2 MO CyTH, JIUIIb BPEMEHHO CHHMAeT NPOSBICHUS 3a00JeBaHMs)
CBOMM Ha0OPOM TEpaneBTHIECKUX CPEJICTB.

B xoHEYHOM HTOTe MalMEHT C HEyCTaHOBJIEHHOW MPUYMHON 3a00J1e-
BAaHHUs XUMHUYECKOW WM (PU3MYECKOH STHOJIOTHM MOMy4YaeT OJHOBpE-
MEHHO MHOTO mpemnapaToB. [logoOHoe neyeHne uMeeT yaie Bcero Hera-
TUBHBIN 3 (deKT, copasMepHbIii ¢ HETaTHBHBIM 3(PQPEKTOM HCXOHOTO
3aboneBanusi. Bo3BpaleHne mamyeHTa moj BO3JEHCTBUE HE YCTaHOB-
JICHHOT'O TIaTOreHa M IOJ JIeHiCTBUE HEBBISIBIEHHOI'O HCTOYHUKA C HEU3-
OC)KHOCTHIO TPHUBOJUT K BO30OHOBICHHIO 3a00JCBAaHUS XUMUYECKOMN
WK PU3NUECKON ITHOIOTHH.

[o menomy psimy npuyuuH OpraHn3M pe6EHKa Hanbosee ysI3BUM K Ia-
TOTEHHOMY BO3CUCTBHIO (DAaKTOPOB XUMHUUECKOW M (DU3UUECKON TpH-
pozpl. JIOMONHUTENBHBIMA U OYEHb YYBCTBUTEIBHBIMUA MUIICHSIMH I1a-
TOTEHHOT'O BO3/EHCTBHA (OTHOCHTEJIEHO OPraHU3Ma B3pPOCIIOrO 4eJoBe-
Ka) SIBJISIIOTCS MHOTOYMCIICHHBIE CTaJUHM POCTa M Pa3BUTHUS AETCKOTO
opranu3ma. Kpome Toro, kiieTku HanOoJiee 4yBCTBUTEIbHBI K MaTOTCH-
HOMY BO3JCHCTBHUIO IIMPOKOTO MepeyHsl (akTOpoB XUMHUECKOH U (u-
3UYECKOH MPUPOABI MUMEHHO Ha CTaJuH MHUTO3a, Hanbosee XapaKTepHO-
ro JJisi TKaHel W OpraHoB pacTyIIETO JETCKOro opraHusma. BrimsHue
MaTOTeHHBIX (PAaKTOPOB XUMHUYECKOH M (DU3UYECKOW TPUPOJABI, oOJia-
JAIOIUX MHUTO-, OHKO- U T€PATOTEHHBIM ACHCTBHEM C HEU30EKHOCTHIO
NPUBOJIUT K IIUPOKOMY NEPEUYHIO OMYXOJIEH, BPOKAEHHBIX MATOJIOTUH U
YPOICTB.

[losTOMY OCHOBHBIMH 3aJa4yaMd B OTHOLIEHHUH OOCIIy>KHBAaeMOIO
JETCKOTO KOHTHHI€HTa B KOHEYHOM UTOT'€ SIBIISIOTCS:

e Jl0Ka3aTeJbHOE YCTAHOBJIEHUE MPUYMH MAacCOBBIX 3a00JIeBaHHI
JeTel, MPOXKUBAIIIUX BOJM3M 0COOO OMACHBIX TPOU3BOJICTB C
MaTOreHHBIMH (pakTOpaMH XHMHUYECKOH, paJralliOHHON 1 OHOJI0-
TMYECKON IPUPOIBI;

e Jl0Ka3aTeNbHAs MOCTAHOBKA 3THOJIOTWYECKU MOJHOIICHHBIX JHar-
HO30B TIPU BO3JEHCTBUU (HaKTOPOB XUMHUUECKOU, paJuallMOHHOM
1 OMOJIOTHYECKOHN IPUPO/IB;
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® OCYIIECTBJICHHE STHOTPOMHOIO U MATOT€HETUYECKOTO JICUCHUS U
MPULIETHHON MpodHUIaKkTUKN 3200JIeBaHNN XUMUYECKOH, (hruznde-
CKOI 1 OMOJIOTMYECKOM STHOJIOTHH.

CoBpeMeHHBIE METOABI KIACCHIECKON M KIIMHUYECKOHN SMUACMHUOIIO-
TMH, a TaKKe TOKCHKO-KIMHHYECKOTO M TOKCHKO-ITATOr€HETHYECKOIO
aHaJIM3a TO3BOJISIOT JIOKA3aTeNbHO yCTAaHABIMBATH NMPUYHMHBI KaK Mac-
COBBIX, TaK U WHAMBHUIYaJbHBIX XPOHMYECKUX 3a00JICBaHUN XUMHUE-
CKOM 3THOJIOTHH.

MeanKo-3KOJIOTUYECKU ayUT OICHHBAET YPOBEHb peallu3alluiu
MEIKO-9KOJIOTHYECKOTO TIOX0Aa MPHU CO3JIaHUH CUCTEM JKOJIOTHYE-
CKOM 0€301aCHOCTH Ha SKOJOTMYECKH OITACHBIX OOBEKTAaX.

3.2. O6bnacTb NpUMeHeHUs

[loncucremMa MEOMKO-3KOJIOTHYECKOTO ayIuTa CHCTEM YIPAaBIICHHS
KOMIUJIEKCHOM 0€30MacHOCTH 3KOJIOTUYECKH OMAacHBIX OOBEKTOB yCTa-
HaBJIMBA€T OCHOBHBIC INMPUHIUIIBI, ITPOUCAYPHLI, METOAbI U CPEACTBA MC-
JUKO-IKOJIOTMYECKOT0 ayAuTa Ha JKOJOTMYECKH OIMACHBIX OOBEKTax,
IpPEAToJIaralone OUEeHKY coOmoieHnsS 00BEKTOM ayauTa TpeOOBaHUM
3aKOHOJIATEIbCTBA M HOPMATUBOB B O0JIACTH OXPAHBI 3/I0OPOBbS U JKU3HU
rpakJaH.

B ocHOBe MeIMKO-3KOJIIOTHYECKOTO ayIuTa JIC)KUT aHATIU3 Pe3ybTa-
TOB MEAMKO-IKOJIOTHUECKOH M CaHUTApHO-3IUAEMHOIOIHYECKON 3KC-
IMEPTU3, SKOJIOTUIYECKOTO U COMUAIbBHO-TUTUCHNYCCKOI0O MOHUTOPUHIOB.
Mennko-3K0JI0rHYECKHH ayIuT MOXKET ObITh COCTABHOM YacTbIO HKOJIO-
THYECKOTO ayJuTa, a TaKKe MCIIONb30BATHCS CAMOCTOSTENBHO IPH
MIPEANPOCKTHOM OLICHKE BO3ACHCTBUS Ha OKpyxaroiryio cpexy (OBOC),
B TMpecepTUPHUKANMOHHOM ayluTe CHUCTEM YIPaBICHHUS OKPYKAFOIIECH
Cpenod, MEOUKO-3KOJIOTHYEeCKOM OLEHKE CHCTEMbl 3KOJIOTHYECKOH
0e30nmacHOCTH OOBEKTOB, IPH SKOJIOTHYECKOM CTPaXOBAHUH ISl OLCHKH
9KOJIOTHYECKUX PHCKOB M BEIUYMHBI BO3MOXKHOTO yIepOa 3710pOBBIO
rpak[aH MPHU HACTYIUIEHUH CTPAXOBBIX CIIy4acB.

HcxonHast MEOUKO-3KOJIOTHYECKass W CAHWUTapHO-3IHUAEMHOJIOTHU-
yeckast HHQopManus 10 Hayana (yHKIMOHUPOBAHUS OOBEKTA SBIISETCS
HanOoJiee BaXHOH M JIOCTOBEPHOH 0a30il MpH IKOJIOTHUECKOM CTPaxo-
BaHUM Ul OLICHKU BEJIMYMHBI BO3MOXKHOI'O yIepOa 370pOBbs P HAa-
CTYIUICHHH CTPaxOBOrO CIydas MPH JKCIUTyaTallkd OOBbEKTa M IOCTe
OKOHYaHHA €ro ACATCIbHOCTH.
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3.3. OCHOBHbIe KpUTEpUN MEeAUKO-3KONOTUYECKOro ayauTa.
HapéxHocTb pe3ynbTaToB M BbIBOAOB NO ayauUTy

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

Kputepnu oneHKH MEIUKO-3KOJIOTHYECKOW 0€30IacHOCTH paccMar-
pHUBaroTCs ¢ MO3UIMK o0ecrieyeHns 0e30MacHOCTH YenoBeka. 1Ipu 3tom
UHTETpaNbHBIM Hanbolice OOBEKTHUBHBIM KPUTEPUEM OIICHKUA MEIUKO-
3KOJIOTHYECKON 0e30MacHOCTH SIBISIETCS 30pOBbE uenoBeka. B kaue-
CTBE KPUTEPUEB OLICHKU COCTOSIHUS 3A0POBBS, CBSI3aHHOT'O C MaTOTEH-
HBIM BO3JICHCTBHEM OOBEKTA, CIIEAYET paccMaTpUBaTh CHMIITOMBI U
71a00paTOPHBIC MOKA3aTEIM OCTPON U XPOHMUYECKOH WHTOKCHKAIIUU HE
TOJIEKO XUMUYECKUMH U APYTHUMU HHTPEIUSHTAMH, HO U MPOIYyKTaMHU
uX TpaHchopmarvm.

[Ipu ycraHOBICHHM NPUYMH MAacCOBBIX 3a00JICBaHWUN WM TOCTa-
HOBKE 53THOJOTUYECKH MOJHOLEHHBIX WHIWBUIYANbHBIX IJUATHO30B
rpaKaaHaM, TPOXXKUBAIOIINM B 30HAX BIUSHUSA O00BEKTa, HEOOXOIUMO
aHaIM3UPOBaTh, B TOM YHCIIE, U TOKCUKOJIOTHIO BCEX MATOTEHHBIX (Dak-
TOpOB B BEIOpOcax 00bekTa. BhisiBIIeHHE Yy rpax/1aH TaTOTHOMOHHYHBIX
CUMIITOMOB WJIM HanOoJiee XapaKTePHBIX NMPHU MHTOKCHUKAIUW TEM WIIH
WHBIM TTATOTEHOM, MOCTYHAIOIIUM ¢ 00BEKTa, CUMIITOMOKOMILJIEKCOB,
JIOJDKHO COTIPOBOXKAATHCS 00CIIEIOBAHUEM TPaXKJaH B CIICIUATU3UPO-
BaHHBIX CTAIlHOHAPAX.

B kadecTBe WHTErpajdbHBIX KPUTEPUEB OIICHKH 3a00JIEBaEMOCTH
rpaxk/iaH B CBSI3U C QYHKIIMOHUPOBAHHEM OOBEKTA CIIEAYeT paccMaTpu-
BaTh TAKXK€ MOKAa3aTeNd KIMHUKO-3MUIEMHUOIOTHYECKOTO aHalnu3a pe-
3yJbTaTOB WHCTPYMEHTAIBLHOTO, KIIMHUKO-Ia00opaTOpHOro 00cienoBa-
HUS TpaXkJiaH, MPOKUBAIOIIUX BOJIN3U 00BEKTOB, U TIEpCOHANA 00BEKTA.
KIMHHUKO-31IUIeMHOIIOTHYEeCKUN aHAIN3 SIBISIETCS Hauboliee YyBCTBU-
TEIhbHBIM WHCTPYMEHTOM KaK BBISBICHUS PaHHUX 3TAllOB MAaTOTCHE3a
XPOHUYECKOM HMHTOKCUKALUHUHA MAaJbIMU J03aMU TOKCHYHBIX BEIIECTB,
TaK U yCTAaHOBJICHUA MIPHUUMH 3a00JI€BAEMOCTH TPaXkKIaH.

OxkazaHye Ka4eCTBEHHOW METUITMHCKOM IMOMOIIH pabOTHHKAM 00b-
€KTa U TpakaHaM, MPOXKUBAIOIIMM B 30HAX BO3MO>KHOH ONAcHOCTH
(3B0O), paBHO KaK ¥ KOHTPOJb Ka4eCTBA OKPYKAIOMIEH CPEIbI B KUIIOH
30HE, — 9TO 00s3aTeNIbHBIC AIIEMEHTHI CUCTEMbI oOecrieueHusl Ge3ormac-
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HOCTH 310poBbs. KauecTBO MEAMLIMHCKOW MOMOIIM TaKXe SBISIETCS
KPUTEPHEM ayIHTa.

[NonuknuHUYeCKoe KOHCYJIBTaTUBHO-IHArHOCTUYECKOe 00cCienoBa-
HHUE IpaKIaH — KOHCYJIbTUPOBAHKE U O0OCIICZIOBAHUE TPAXKIaH B JHAr-
HOCTHYECKUX LIEHTPaX, CIELUAIBHO CO3AaHHBIX PU TEPPUTOPHATIHHBIX
NeueOHBIX YUPEKICHUSAX, C MPUBJICUCHUEM TPU HEOOXOJUMOCTH CIie-
UATUCTOB MPOQMILHBIX HAYYHO-HCCIIEOBATENILCKUX HWHCTUTYTOB,
MEIUIUHCKUX LEHTPOB, Ta0OPaTOPU U CHEUUAIU3UPOBAHHBIX Jieueo-
HBIX YUPESKACHUN B LETSX:

1) BbIsiBICHHUS 3a00JICBaHUI HA pAaHHUX CTAIMIX;

2) mnpoBeneHMs SKCIEPTHU3Bl Ui YCTAHOBJICHHUS CBSI3M 3a00JeBa-
HHUH ¢ GYHKIHOHUPOBAaHUEM OOBEKTOB.

bazoBbie maHHBIE METUKO-IKOJIOTHYECKOTO ayIUTa MOTYT OBITH I10-
Jy4eHbl HA OCHOBE Pe3yJIbTaTOB MPOBEACHUS MEIUKO-IKOIOTUICCKON
CaHUTAPHO-3IHNIEMHUOIOTHYECKON IKCIIEPTH3.

[Ipouecc mpoBeAeHNU 3KOJIOTHYECKOTO ayJauTa JOJDKEeH ObITh CIUIa-
HUPOBAaH TaK, 4TOOBI OOECIEYNUTh KIUEHTA M ayJUTOpa IMKeJIaeMbIM
YPOBHEM JOBEpHA K HAAEKHOCTH Pe3yJbTaTOB ayAWTa U JIOOBIM BBIBO-
JaM To ayJuTy.

Jlannsle, coOpaHHBIE B IPOIIECCE SKOJIOTUYECKOTO ayAuTa, HEM30ex-
HO OyOyT mpencTaBisiTb cOOOl TOJNBKO BBIOOPOUYHYIO HH(OPMALHIO,
MMEIOIYIOCS B HAJTMYUH, YACTUYHO M3-32 TOTO, YTO IKOJOTHYECKHUH ay-
JIUT MIPOBOJUTCS B TEUEHHE OTPaHUYEHHOTO TEePHO/a BPEeMEHH H C OT-
paHWYeHHBIMU pecypcamu. [ToaToMy 31€Ch MPUCYTCTBYET JIEMEHT He-
OTIPENICICHHOCTH, MPHUCYIIMHA BCEM 3KOJIOTUYECKUM ayauTaM, U BCe
MOJIb30BATENIN PE3YJIbTATOB TAKUX AyJUTOB JOJDKHBI 3HATH 00 3TOH He-
OIIPE/IETIEHHOCTH.

Ayoutop B 00JIaCTH SKOJIOTHH JTOJDKEH PacCMOTPETh OrpaHUYCHUS,
CBSI3aHHBIE C ayJUTOPCKUMH JAaHHBIMH, COOPaHHBIMU BO BpeMs aynuTa,
U C TIPU3HAHUEM HEOIPECTICHHOCTH B Pe3ysibTaTax ayJHuTa U BCEX BbI-
BOJIaX 10 ayJUTy, U Y4eCTh 3TH (aKTOPbI NPH IUIAHUPOBAHUH U MPOBE-
neHnn aynuta. OH JZOJDKEH MOMBITAThCS MOMYYUTh JOCTaTOYHbIE ayau-
TOpPCKUE JaHHbIe, YTOOBI TPUHITH BO BHUMAaHHE CYIICCTBCHHBIC OT-
JeNbHBIE PE3yNIbTaThl ayuTa W COBOKYIHOCTh MEHEE CYIIECTBEHHBIX
pe3yAbTAaTOB, MPUUYEM U T€ U APYTHE MOTYT BIMATH Ha JIIOOBIC BBHIBOABI
10 ayAMTY.
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3.4. Ayautopckoe 3aKnoveHue

TunoBas CTpyKTypa MEIUKO-3KOJOTHYECKOTO ayJUTOPCKOIO 3aKII0-
YeHUsI ¢ YIETOM crieln(UKA OOBEKTOB 1O XPAaHEHHUIO M YHHUTOKEHUIO
XUMHYECKOTO OPYXKHUS JTOJDKHA COJEpXKaTh ayJUTOPCKYI0 OIEHKY ITOJI-
HOTBI, JIOCTOBEPHOCTH U COOTBETCTBHMS HOPMAaTHBHO-TIPABOBOI 0ase
JMAHHBIX ayJauTa. YacThio 3TUX JAHHBIX SBIISIOTCS:

1) UCTOYHUKH BO3MOXKHOTO 3arps3HECHUS OKPY)KAIOIMIEH Cpebl, WX
(hU3MKO-XUMUYECKHE U TOKCHYECKHUE CBOMCTBA B IITATHBIX YCIOBHUSAX W
aBapHIHBIX CUTYyalusx. Halnune CHMIITOMOKOMILIEKCOB MPH OCTPHIX U
XPOHUYECKHUX BO3JICHCTBUSIX;

2) cuctemMa TPOU3BOJCTBEHHOT'O KOHTPONA. METOMUKH, Mpeieisl
YYBCTBUTEIBHOCTH M TPEJICIbl OOHAPYKEHUs, anapaTypHoe odecrieue-
HUE, TOYHOCTh, HAAEIKHOCTh U 3PPEKTUBHOCTh, CHCTEMa OTOOpA MPoo.
IIpocTpaHcTBEHHOE PACIONOKEHUE CPENCTB KOHTPOJIS, PEKUMBI U yC-
JIOBHSI 0TOOpa IPo0 U U3MEPEHUH;

3) xXapaKTePUCTHKH HHBIX MCTOUYHUKOB 3arps3HCHHS OKPYIKAIOIICH
CpeIlbl B IITATHBIX YCIOBUSAX M aBapUHHBIX cUTyarusx. X mpoctpaHcT-
BEHHOE PaCIONIOKECHUE, PU3UKO-XUMHUECKUE XapaKTEPUCTUKHU, 00JIACTH
BO3MOJXKHOTO 3arpsi3HCHHsI, BpeMs (YHKIIMOHHPOBaHHS. AMNMapaTypHO-
METOUYECKOe O0ecrieueHre MPOCTPaHCTBEHHO-BPEMEHHON JUarHOCTH-
KH 3arps3HSIONIMX BEIIECTB, TOKCHYECKHE CBOWCTBA 3arps3HSIOIINX
BeniecTB. Hamnune CHMMIITOMOKOMIUIEKCOB MPH OCTPBIX U XPOHUUECKUX
BO3JCHCTBHIX;

4) CaHWTapHO-TUTHEHWYECKHE W TOKCHKOJIOTHYECKHE HOPMATHBEI
3arpsA3HAIONIMX BEIISCTB (Kak 00bEeKTa, TaK U BHEIIHHMX MO OTHOIICHUIO
K HEMY);

5) anamu3 matepuaioB OBOC, peanbHble BEIOPOCH B COPOCHI, MeC-
Ta pa3MEeNIeHHs] OTXOJIOB, XapaKTEPUCTUKHA OTXOJIOB, TOKCUYHOCTh, (hH-
3MKO-XMMUYCCKUE CBONCTRA, pa3pelIuTeIbHAs TOKYMEHTAIHS;

6) cucreMa COIMAIBLHO-TUTHEHUYECKOTO MOHUTOPHHTA. YYacT-
BYIOIIME OpraHU3aIiy, IeNH, 3a7add, anmnapaTypHO-METOAWYECKas U
KaJpoBas OCHAMEHHOCTh, (PYHKIIMOHAJIBHBIC CBSI3U, BO3MOYKHOCTH
MIPUHSATHUS YIIPABICHYCCKUX PEIICHHI;

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

8) ocHOBHBIC AeMorpaduueckue mokasareyu 3a npoireamme 10 et
(metw, MOAPOCTKH, B3POCIBIC);
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9) cucrema 3KOJIOTHYECKOT0 MOHMTOPHHIA. YYacTBYIOIINE OpPTaHU-
3aluy, ey, 3aJa4d, annapaTypHO-MeToAnYecKoe olecredeHue, npsi-
MBbI€ ¥ OOpaTHBIE CBSI3U C CUCTEMOMN COIMAIHHO-TUTHEHUYECKOTO MOHH-
TOPUHTA, BO3MOKHOCTb IPUHATHS YIPABICHUECKUX PEIICHUH;

10) pe3yabTaThl yCTaHOBIEHHUS «(pOHOBOTO» COCTOSHHS 3I10pPOBbHS
nepcoHana u Hacenenus B 3BO 1o Havana skcmmyaTanuu 00beKTa.

11) pe3ynabTaTbl yCTaHOBIEHWS NPUYUHHO-CIEJICTBEHHBIX CBS3EH
MEXIY yCTaHOBJICHHBIMH 3a00JIeBaHMSMH II€pCOHAla M TPaXIaH [0
Hayasa 3KcIUTyaTalul 00BbEeKTa U B IPOILIECCE €ro SKCIUTyaTallH;

12) manHbIe U pe3yabTaThl BOBMOXHBIX aBAPUITHBIX CUTYAIIUT;

13) mpuHATHIC YIpPaBIEHUYECKUE PEILICHHUS.

s nuarHosa SKOJOrMYECKH 00YCIIOBICHHBIX 3a00JIeBaHUN U ycTa-
HOBJICHUSI TTPUYMHHO-CIICJICTBEHHBIX CBS3€H HEOOXOMMa YBEPEHHOCTh
B TIOJIHOTE, HAASKHOCTH M 3(PQPEKTUBHOCTU PE3yJIbTATOB WU3MEpPEHHH
XapaKTePUCTUK BHEILTHETO BO3/EHCTBUS HA YETIOBEKA.

B ocHoBe ornieHkH MOJIHOTHL, () (HEKTHBHOCTH M JIOCTATOYHOCTH CHC-
TEMBbI U3MEPEHHUH XapaKTEPUCTHK BPEIHBIX BO3CHCTBYIOMINX (PAKTOPOB
Ui 00eCTIeYeHUs] CAHUTAPHO-THIMEHUYECKOW U MEIUKO-3KOIOTHIECKOH
0e30macHOCTH IepcoHalla M HacelleHHs HEOOXOIUM YTBEp KIEHHBIH
«CrCcOK PUOPUTETHBIX 3arps3HUTENEH, MOJUISKAIINX 0053aTeILHOMY
nabopaTopHOMY (MHCTPYMEHTAJIBLHOMY) KOHTDPOJIIO MO TOJHOM Mpo-
rpaMMe B 30HE 3aIIUTHBIX MEPOIIPUITHI».

KpurepusimMu  anmapaTypHO-METOAMYECKOTO OOecreueHus H3Mepe-
HUW KOJMYECTBEHHBIX IOKAa3aTeliel BO3MOYKHBIX BPEIHBIX BO3JEHCT-
ByIOIIMX (DAKTOPOB SBJISIIOTCS YCTaHOBJIEHHBIE HOPMATHBHO-TEXHH-
YeCKMM TPeOOBaHUSIM 110 UyBCTBUTEIBLHOCTH TOYHOCTH M JOCTOBEPHO-
CTH OIpEeJeNIEHUS] XUMUKATOB, TIOJIEKAIINX KOHTPOIIO.

K naubonee pacnpocTpaHEHHBIM B HACTOSILEE BPEMs KPUTEPHUSIM
OLIGHKM KauecTBa OOBEKTOB OKpYXKaromeil cpeapl (aTMocgepHbIil BO3-
IyX, TIPECHBIE ¥ MOPCKHE BOJIBI, [T0YBA) OTHOCHUTCSI 000OIIEHHBIH TIOKa-
3arens — [IJIK TokcuyHOro XMMHKaTa (BPeIHOTO BEIIECTBA) B COOTBET-
CTBYIOLLEH Cpelie.

st crienuanbHBIX 0OBEKTOB, CBS3aHHBIX C BHICOKOTOKCHYHBIMH Be-
IIECTBAMH, pa3padaThIBAIOTCS CIICIIUAIBHBIE HOPMbI, HEOOXOAMMOCTh B
KOTOPBIX OINpEeNeseTCs] CIEUaIbHO Pa3pabOTaHHBIMH M YTBEPKIEH-
HBIMH HOPMAaTHBHO-TEXHUYECKUMU JOKYMEHTAMHU.

[lepeuncnennsle mokazarenu (KpUTEPUU) SIBISIOTCA TPaIUIIUOHHO
HOopMHpYeMbIMH. Cpelu HUX BaKHOE 3HAYEHHE MMEET HOPMHUPYEMBIH
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pacuéTHbIM MoKa3aTenb NpeAenbHO nomycTuMbli BeiOpoc (IIB). Otot
MoKa3arTenb JOJDKEH oOecreunBaTh HA T'PaHMLE CaHUTAPHO-3AIUTHOM
30HBI YPOBEHBb IMpPENeIbHO-IOMYCTUMON KOHIIEHTPAIMd XUMHYECKOTO
BEIIECCTBA TI0 HOPMaM CPEIHECYTOHYHOTO 3HAUCHHS U aTMOC(hEpHOTo
BO3/yXa HaceJIEHHBIX MECT NPH HEOIArONPHUATHBIX METEOPOIOTHIECKUX
YCIIOBHSIX.

Usmepenune copepkaHus XUMHYECKHX BEIIECTB B OOBEKTaX OKpY-
JKarolei cpenpl NOHKEH MPOBOAUTHCS C YYETOM MPOMBIIIJICHHBIX BBbI-
OpOCOB COCEICTBYIOIIUX C OOBEKTOM NPOMBIIUICHHBIX NPEATPHATHI,
OCOOCHHO €CJIM 3TO MPEANPHUITHEC XUMUYCCKOW U HEPTEXUMHUCCKOH
MPOMBIIIIIEHHOCTH.

3.5. [laHHbIe MeaNKO-3KONOrMYeCcKoro ayamTa

Aynutopckue AaHHbIE — IpoBepseMast HHpopManus, 3aucy Wi 3a-
sBNIeHus1, Kacatommecs: pakra. OHU MOTYT OBITh Ka4eCTBEHHBIMH HIIH
KOJIMYECTBEHHBIMH M HCIIOJIB30BATHCS IS OMPEAEIEHUS COOTBETCTBHS
KPUTEPUSAM ayIuTa. AyIUTOPCKUE JaHHBIE OOBIYHO OCHOBBIBAIOTCS Ha
U3y4YeHNH JJOKYMEHTOB, OIIPOCOB, HAOIOICHUH, HMEIOIIMXCS Pe3yJIbTa-
TOB MEIUIMHCKHX, CAHUTAPHO-TUTUEHHYECKHUX 3aKIIIOUCHUN U (Pu3HKo-
TEXHUYECKUX HM3MEPEHUil (aKTOPOB OKpY)KAIOLIEW Cpeasl M IPYyrux
CBEICHUSX B 00BEME ayauTa.

AymuTopckue JaHHble (MaTepuabl) TOIDKHBI OBITh TIOJTHBIMU H JIOC-
TATOYHBIMU JJIS1 TOCTHKEHUSI LIETIHN ayInTa.

CrnenyeT OCTaHOBUTBCS Ha HEMPOIYKTUBHOCTH MACCHBHOIO CPaBHU-
TEJILHOT'O aHaJIM3a CHTYallud Ha KOHTPOJIbHOW TeppuTopuu. [10100HbIH
aHanu3 3a00JIeBaEMOCTU C KOHTPOJBHOW TEPPUTOPHUEH, NANEKOH OT
00BEKTa, MOXKET HE I0CTUYb OCHOBHBIX LIEJIEH ayauTa.

JeiicTBUTENBHO, MapaMeTp pacnpocTpaHEHHOCTH 3a00JeBaHUN Ha
TOW WJIM MHOM TEPPUTOPUM 3aBUCHUT OT LIEJIOrO psifa MoKa3aTeaen colu-
aNbHOTO, MEIUIMHCKOTO, 3KOJOTHYECKOTO W CAHUTapHO-3IUAEMUO-
JIOTHYECKOI0 OOCIYXHBAaHHUSl JaHHOH MECTHOCTH, OCHOBHBIMU CpPEIH
KOTOPBIX SBJISIOTCS:

1) TexHOTeHHas Harpy3ka Ha TEPPUTOPHIO, ONPEAETAIONIast CIEKTP
[IaTOTEHOB, BO3ACUCTBYIOIINX HA JTIOACH;

2) monHoTa M 3((PEeKTUBHOCTH KOHTPOJISI KayecTBa OKpYKaromieh
Cpenbl;
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3) moJHOTa BBIABISIEMOCTHU 3a00JICBaHUN;

4) ageKBaTHOCThH TMArHOCTHKH 3a00JI€BaHUIA;

5) 3¢ dexkTUBHOCTD MPOGUITAKTUKHY, JICUCHUS U PCaOHIIUTAIINH.,

[epeuncrienHble MOKa3aTeNnd HAXOAATCS B 3aBHCHMOCTH OT IIEJOTO
pfila MHBIX MOKa3aTesIel, XapaKTepU3YIOLIMX KayeCTBO U MOJHOTY OKa-
3aHUSI MEIMIIMHCKOM MMOMOIIIM, PAaBHO KaK ¥ Ka4eCTBO, U TIOJIHOTY CaHH-
TapHO-3MUAEMHUOJIOTHYECKOTO U JKOJIOTUYECKOTO OO0CTY)KHBaHUS Tep-
puTopuu (HampuMep, YKOMIIEKTOBAHHOCTh YUPEXKICHUH 3ApaBOOXpa-
HEHMS KBaTM()UIUPOBAHHBIMU KaapaMH U HEOOXOAMMBIM HHCTPYMEH-
TapueMm).

OTIUUNTEN HOH OCOOCHHOCTBIO MEIUKO-3KOJIOTHYECKOTO ayIuTa
SIBIISIETCS OLIEHKA JIEHCTBUI JODKHOCTHBIX JIMIl M OPraHU3alMid B CH-
TyalusiX, CBSI3aHHBIX C pETUCTpalyeil CBEPXHOPMATHBHBIX YpOBHEH
TOKCHYHBIX BEIIECTB B 00BEKTaX OKpYKarolel cpepl. IMEHHO B TaKnX
CUTYyalusiX MPOSBIIIOTCSA BCE CBOICTBA M KayecTBa CUCTEMBI obecreye-
HUsI 0€30TIaCHOCTH, H KIMEHHO B MOJ0OHBIX CHTYallUsIX MOKHO BBISIBUTH
BCE JINMUTHPYIOIIKE CTaJUH €IUHOTO Mpoliecca obecriedenus 6e3ormac-
HOCTH, OTAEJIbHBIEC 3Talbl KOTOPOTO PEaIU3yIOT Pa3Hble NOKHOCTHBIE
JMLA ¥ Pa3Hble OPraHU3alNu.

Mennko-3KoJIornyecKasi OleHKa MOXET BBIMOJHATHCS MO JaHHBIM
CaHUTAPHO-TUTHEHNUYECKONH U MEANKO-IKOJIOTHUECKON 3KCIIEPTU3BI.

Lenu meduro-sxonocuyeckou IKCnepmu3ol.

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

2) nokasaTenbHas MOCTAHOBKA WHAWBUAYAIbHBIX, ITHOJOTHYECKH
MOJHOLICHHBIX TUAarHO30B;

3) obocHOBaHWE MPUHATHUS YIPABICHYECKUX M TPABOBBIX PEHICHUM
po0JieM MacCOBBIX 3a00JIeBaHUI TpaxaaH, OOYCIOBICHHBIX HEOIaro-
nojayureMm cpeabl oouranus. 1logoOHbIE Mepbl paccMaTpUBAIOTCSA Kak
HEOOXOTUMBIH AJIEMEHT PO HUIAKTUKH 3a00JIEBAaHH.

B oTnnuune oT caHUTapHO-3MUAEMHUOIOTMYECKOM, B PAMKAX MEJIUKO-
9KOJIOTMYECKOH SKCHEPTH3bl HE PacCMaTPUBAIOTCS MHOTOUYHMCIICHHbIE
couuanbsHble (GaKTOPhI, BIUAIONINE HA 3a00JIeBAEMOCTD, Yallle BCETO BbI-
CTyHamIue He B KayecTBE MPHYMH, a B Ka4eCTBE YCIOBUH pa3BUTHS
3a00JeBaHuil. AKLIEHT B MEIUKO-3KOJIOTUYECKON IKCIEPTH3E IENaeTCs
Ha TIOJIHOTE MCCIIEJOBAHMUS CUTYyallud KaKk B OTHOLICHHMH KauecTBa cpe-
JIbI OOMTaHUs, TAK ¥ B OTHOIIIECHHH 3200JIEBAEMOCTH JKUTEJIEH.
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Mennko-3KoJ0rHyecKast SKCIepTH3a MOXKET TaKKEe IPOBOAUTHCS KaK
caMmocTosiTeTbHAs npouenaypa npu paspadorke OBOC mis co3maHus
CHCTEM YIPaBJIEHHUS OKpY’Kaloleil cpemoi, mpy MPOBEACHUN JKOJIOTH-
YEeCKOT0 ayJIuTa C IeIbI0 YCTAaHOBJICHUS (POHOBOTO COCTOSIHUS 3/I0POBbSI
HaceJIeHHs1 Ha CTaJuH NPOEKTUPOBAaHUS 00BEKTA U B YCIOBHUSIX €r0 JKC-
TUTyaTaluH.

Obvexmbl MeOUKO-IKOA02ULEeCKOU IKCHEPMU3DL.

1) DOKyMEHTBI IO pe3yibTaTaM IEsTeIbHOCTH MEIULMHCKOH, KO-
JIOTHYECKOH, CAaHUTAPHO-3IHIEMHOJIOTHIECKON CIIy>KO, KOHTPOIHUPYIO-
HIMX KaYeCTBO CPe/bl OOMTAHHMS;

2) Ka4yecTBO cpeabl OOMTAaHUS IpaXJaH — HA OCHOBaHUHM MHOTOdaK-
TOPHOT'O HHCTPYMEHTAJIBHOTO KOHTPOJIS;

3) 3abo0seBaeMOCThb TpaKJaH, B TOM YHCJIE U HA OCHOBAHWH CIIEIHA-
JU3UPOBAHHOTO, KIMHHUKO-Ta00paTopHOro O00CIEeOBaHUS B YCIIOBHUSX
CTaLlMOHApa BBHIOOPKU IpaXkllaH, MPOXHUBAIOLIMX HA JIOKAIBHOW TEppH-
TOPHH, XapaKTePU3YIOIIEHCs 0JHOPOAHOCTHIO Cpe/ibl OOUTAHUS;

4) MPUYMHHO-CIICJICTBEHHBIC CBSI3U MEXIy 3arpsS3HCHHUEM CpPebl
o0OuTaHus 1 3a001€BAEMOCTBIO IPaKIaH.

OTnuune MEAMKO-3KOJIOTHYECKOW 3KCIEPTU3bl OT CaHUTApHO-
SMUAEMUOJIOTHYECKOW 3aKkiodaercs B cieaytomieMm. CaHUTapHO-
SMHUIEMHOJIOTHYECKAsT SKCIEPTH3a PEeriaMEeHTHPOBaHA OTEYECTBEHHBIM
3aKoHOJaTenbcTBOM. B Tabu. 3.1 mpencraBieHbl cpaBHUTEIbHbBIE Xapak-
TEPUCTUKH U MEIUKO-3KoJIoTrueckoi (M33J) skcriepTus.

KoHTponb B okpyxarolieil cpeie BceX MaTOreHHBIX (HakTOpPOB BO3-
MOJEH, HO AOpor. B paMkax MeIuKOo-3KOIOTHYECKOH 3KCIepTU3bl IpH-
MEHSIIOTCSL IB€ PecypcocOeperaoniux TEXHOJIOTHH M0 J0Ka3aTeIbHOMY
peIlIeHHI0 TPOodIeM MaccoBOW 3a00JIeBaeMOCTH TpaxkJaaH, 00ycIOBJIeH-
HOW HM3KMM Ka4eCTBOM OKPYKAIOILIEH Cpeabl:

IIpumeHeHue 3THX IBYX MOAXOAOB ITO3BOJISET:

1) BBIABUTH peanbHOE KOJIMUYECTBO 3a00JIeBaHUI IPpaXk/laH U YCTaHO-
BUTh UCTHHHYIO CTPYKTYPY TEPPUTOPHATILHO 3200J1€BaeMOCTH;

2) yCTaHOBUTH NPUYUHBI OONBLUIMHCTBA HanOOJee XapaKTepHbIX IS
TOW WM MHON TEPPUTOPUH MAaCCOBBIX 3a00JE€BaHMN Ipa)<JaH A0 U TO-
cie paboThl 00BbeKTa. PelieHne mepedyrcieHHbIX 3a7ad MO3BOJISIET H3-
OexaTb CIeKyJSIIMN, HAIPAaBJICHHBIX HA OTHECEHHE OOJIBIIMHCTBA 3a00-
JieBaHUH K 3a00JI€BaHUSAM, BRI3BAHHBIM BO3JI€HICTBUEM OOBEKTA.
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Tadomamna 3.1
JlaHHBIE 10 MEAUKO-IKO0JIOTHYEeCKOM IKCIepTU3e
[MapameTpsl Menuko-3K0J10ru4ecKas IKCIepTU3a
OOBEKTHI [IpuyrHHO-CNIENICTBEHHAS CBSI3b MEXKAY 3arpsS3HCHHEM CpPEeIbl

0oOHUTaHUS U 3M0POBBEM IpakAaH (Ha MHAWBUIYaTbHOM U MOMYIIs-
IHOHHOM YPOBHSIX)

Hemu 1. YcraHoBIeHHE TPUYUH MacCOBBIX 3a00JICBaHUH rpaXkIaH.

2. YcTaHOBJICHHUE IPUYHMHBI 3200JIEBAaHUS KAXKI0TO MAIlUCHTA.
3. O6GocHOBaHHE MPUHITHS HAIUIKALIMX MEP K BBISIBICHHOMY
HCTOYHHKY MAaTOT'CHOB.

4. PekOoMEHIAIUU 10 MPOBEICHUI0 MAcCOBON MPO(UIAKTHKH
3a00JICBaHUs.

5. LemeBoe, 6eckOH(IMKTHOE, STHOTPOITHOE M MATOTCHETHYE-
CKOE JIeYeHHE Ha WHAWBUAYaTbHOM YPOBHE C YYETOM HHBIX
3a00J1€BaHUI KaXKIOT0 HallHeHTa

3amaun 1. YcraHoBIIeHHE TATOTEHHOTO UCTOYHHKA.

2. Unentudukamus maToreHHoro ¢axkropa B 00BbEKTax OKpPY-
JKAIOILEH Cpelbl Ha OCHOBAHMHU PEe3yJIbTaTOB MHOTOKOMIOHEHTHOTO
XMMHYECKOTO aHaIn3a 00BbEKTOB OKPYXAIOIIEH Cpelbl U ¢ yIETOM
HaTOr€HHBIX BBIOPOCOB TEPPUTOPHAIIBHBIX HCTOYHUKOB.

3. Unentudukamus natoreHHoro ¢akropa u (Win) ero metado-
JIUTOB, KOHBIOTATOB U aJTyKTOB B OMOCpEIax MalieHTOB.

4. DIUUIeMHOIOTHYECKHH aHAN3 Pe3yIbTaToB O(QHIHATBHON
MEIUIIMHCKOW CTaTHCTUKH.

5. Crnenuanm3upoBaHHOE, KIIMHHKO-IabopaTopHoe oOcienoBa-
HHC NALMEHTOB, IMOCTPAAABIIUX OT CBEPXHOPMATHUBHOI'O 3arpsA3HE-
HUSI OKPY KAroLeH cpeabl.

6. KIMHHMKO-3IINIEMHOJIOTHYECKUH aHAlIU3 Pe3yJIbTaToB CIie-
UATM3UPOBAHHOTO, KJIMHUKO-TA00paTOPHOTO OOCIET0BAaHUS BbI-
OOpPKH TMAIlMCHTOB, MOCTPAIABIINX OT CBEPXHOPMATHBHOTO 3arpsi3-
HEHHsI OKPY)KaIOIIeH cpelpl, HA OCHOBAaHUH IPOBEICHUS TOKCHKO-
KITMHAYECKOTO M TOKCHKO-TIATOT€HETHYECKOTO aHaIn3a C MpHuMe-
HEHHEM 0a3bl JaHHBIX 110 TOKCHKOJIOTHH.

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

8. Peanusanusi METOZ0B U CXEM 3THOTPOIHOTO W MAaTOI'CHETH-
YEeCKOTO JICUCHHs Ha WHAWBUAYAIHbHOM YPOBHE C yYETOM HWHBIX
3a00J1eBaHUN KXKIOTO MalleHTa
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[pononxenne Tad.. 3.1

HapameTpsl Menunko-3K0/10ruyecKasi IKcnepTu3a

Merobl 1. JlokyMeHTaIIbHBIH aHaIH3.

2. KoMnbloTepu3upoBaHHasi TeoMH(POPMALMOHHAs CUCTEMA 10
HpECTaBICHUIO 3a00J€BaeMOCTH Ha OLM(POBAHHOM 3JIEKTPOHHOM
KapTe TEPPUTOPHUU TOT'O WIK UHOTO 00Opa30BaHusl.

3. MeTo/1bl MHOTOKOMIIOHEHTHOTO MacC-CIEKTPOMETPUIECKOTO
aHalM3a TOKCHYHBIX BEIIECTB B OOBEKTAX OKPYKAIOIICH Cpels
(BoIa, BO3IyX, [MOYBA) M TOKCHYHBIX BEIIECTB, HX KOHBIOTATOB H
aJTyKTOB ¢ OMOJIOTMIECKUMH MOJIEKYJIaMH B OMOCpeax delloBeKa.

4. MeToabl KIIaCCUUECKON AITHIEMHUOJIOTUH.

5. MeTopl KIMHUYECKOH MUIEMHOJIOTMA U B TOM YUCIIE Me-
TOABI TOKCUKO-KJIMHUYECKOTO0 M TOKCHUKO-TIATOT€HETUYECKOT0 aHa-
JU3a pe3yJbTaToB KIMHUKO-I1a00paTOPHOTO oOCIeNoBaHUs Ipe.-
CTaBUTEIBHBIX BBIOOPOK JIETEH C HCIIOJIb30BAHUEM COBPEMEHHBIX
0a3 TaHHBIX MO0 TOKCHKOJIOTHH.

6. CoBpeMeHHbIE METOIBl HHCTPYMEHTAIBHOTO, KIMHHKO-
nabopaTopHOTro 00CIeI0BAaHUS ICTEH B YCIOBUSAX CTallMOHAPA.

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

Opranu3zanys Becs 00beM paboT IO IKCHEPTU3E OCYILECTBIIETCS B paMKax
DKCIIEPTU3BI OJIHOI1 OpraHu3alUM, B YCJIOBHSX IOCTOSHHOTO, MpPodeccHOHaNb-
HOT'O B3aMMOJCIHCTBHS «IKOJIOTOB)» U «MEIUKOB)» C BO3MOXKHOCTHIO
TIOCTOSIHHOHM KOPPEKIMH KaK HKOJOTHYECKOH, TaK M MEIHUIIMHCKOMN
yacTel npoeKTa

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

2. KonTponb 3¢ dekTHBHOCTH JieueHus], KaK Ha WHIUBHUAYaJb-
HOM ypOBHe — IO BBI3JOPOBJICHUIO MNAIlMEHTA, TaK M Ha ypOBHe
MaccoBOil 3a00/1€BaeMOCTH — MO pe3ynbTaTaM OQHIMaIbHOI Me-
JIULIMHCKOM CTaTUCTUKU

KonmponbHbie eonpocsi u 3adaHust

1. [aiite ompeneneHne 3KOJIOTMYECKOTO M MEIUKO-3KOIOTHYECKOTO
ayaurta. B 4éM OHU CXOXH U YeM pa3IndHbI?
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 miporieypa, METOIBI M CPEICTBA METUKO-3KOJIOTHIECKOTO
aynura?

6. OxapakTepu3yluTe TUIOBYIO CTPYKTYPY AyIUTOPCKOTO 3aKITFOYE-
HUA.

7. KaxoBBI OCHOBHBIE TOCYapCTBEHHBIE CTAHAAPTHI MO TPOBEACHUIO
HKOJIOTUYECKOTO ayTuTa?

8. Kakue pecypcocOeperaroonmx TEXHOJOTHU IO JTOKa3aTeIIbHOMY
pelreHuto mpo0IeM MacCOBOM 3a00JI€BAEMOCTH TPaXKIaH TPUMEHSIIOTCS
B PaMKaX MeJIHKO-3KOJOTHUECKOM IKCIIePTH3HI?
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FMMABA 4
MEOWLMHCKWE ACMNEKTbI B 9KONOrMYECKOM AYAUTE

4.1. OCHOBHbIe MPUHUKUNbI YCTAHOBNEHUA TMrMeHUn4YeCKnx
pernaMmeHToB B pa3fiM4HbIX cpeaax

B komruiekce aHTpONOre€HHBIX BO3JICUCTBUI Ha OKPYXKAIOIIYIO CPEAY
U 370pOBbE 4YEJIOBEKa 0CO00E MECTO 3aHMMAIOT MHOTOYHUCIICHHBIC XH-
MUYCCKUE COCTUHEHHS, MHUPOKO HCIOJNB3YEMbIC B MPOMBIIIJICHHOCTH,
CEIbCKOM XO3SHMCTBE W JAPYrux cdepax Npou3BojACTBA. BosmelicTBue
XUMHYCCKUX COCIMHEHHUM CIIOCOOHO BBI3BIBAThH MPAKTUUYESCKH BCE IATO-
JIOTUYECKHE TIPOIECCHl H COCTOSHUSL.

Cy1iecTByeT HECKOJIbKO MPUHITUIHAIBHBIX MOIX00B K MPEeIyIpeK-
JICHUIO HETaTHBHBIX IOCJICACTBUI BO3ICHCTBHS BPEIHBIX XUMHUCCKUX
(haKkTOPOB OKPYXKAIOIICH CPEIbl HA 3T0POBhE YETOBEKA!

® TIOJIHBIN 3aMpeT MPOU3BOJICTBA U MPUMEHEHUS TEX MM UHBIX XU-

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

® UCKJIIOYCHHE BO3MOXHOCTH WX TOCTYIJICHHS B OKPYIKAIOIIYIO

cpeny;

® OrpaHHYCHHUEC COJCPKAHUSA BPEIHBIX XUMHUCCKHX BCIICCTB B

00BEKTaX OKpYIKArOIEH Cpesibl U TUTHEHHYECKOEe HOPMHUPOBAHUE
YPOBHEMN HX BO3/IEUCTBUA Ha HACEJICHUE.

Tueuenuneckoe peznamenmupoéarue — BBIIOJHEHUE CTaHIAPTHOIO
Habopa 00sA3aTENBHBIX TPEOOBAHUN C IETbI0 0OecTrieueHnsT 0€30TTaCHOTO
JUTSL 37I0POBBST YEJIOBEKA MPOU3BOCTBA HIIH MPUMEHEHUS MPOAYKIUH.

[IpUMEHHUTENBHO K TOKCHUKOJIOTO-TUTHEHHUYECKON OIIEHKE XUMHYe-
CKHUX BEILECTB BBIJCISAIOT CIICAYIOIINE YPOBHH PEriIaMEHTHPOBAHHUS:

® CaHWTAPHO-3IHEMHOJIOTHUECKOE 3aKITFOUEHHUE, YIOCTOBEPSIOIIEe

COOTBETCTBHE CAHUTAPHBIM MpaBHiaM (aKTOPOB Cpeabl OOHTa-

HUS;

® TOCYJIlapCTBEHHBIC CAHUTAPHO-3IHUIEMHUOJIOTHYCCKHE IpaBUiia U
HOPMATHBBL
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® BEICHHUE T'OCYJAPCTBEHHBIX PETUCTPOB MOTEHIMAIBHO OMACHBIX
JUTSL 9eTIOBeKa XUMUYECKUX, OMOJIOTHYECKUX BEIIECTB U OTHEIb-
HBIX BUIOB IPOAYKIIUY;

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

® Ha MEPBOM 3Tare OCYMIECTBIsIeTCs cOop MHpOpMaIH, HE0OXO-
JIUMOW M JTOCTATOYHOM /ISl peIIeHHs BOIPOCca O IeIecoo0pa3Ho-
CTH TIPOBEJICHUS TOKCUKOJIOTHIECKUX UCCIICIOBAHMIA,

e Ha BTOPOM JTale OMNpPEACSIOTCS BEUIeCTBa, HYXKJIAIOIIHecs B
pa3pabOTKe TMTHEHUYECKUX HOPMATHBOB;

® Ha TPEThEM 3Tarle ONPEEISIOTCS OYEPENHOCTh U 00BEM HCCe-
JIOBAHUH;

e Ha YeTBEPTOM dTare NMPUHUMAETCS pElIeHHe O pa3paboTke TH-
THEHHYECKUX HOPMAaTHBOB Ha OCHOBE MPOBENIEHUSI TOKCUKOJIOTO-
THTUEHUYECKUX UCCIIEIOBAHUN.

Tueuenuueckuli Hopmamue — MAHAMANBbHAS WU TIpEIeIbHAS BEIH-
YMHA KOJMYECTBEHHOTO IOKA3aTells, XapaKTePHU3YIOMIEro OTAEIbHBIN
(u3nyecKul, XUMHUUYCCKUNA M OHOJOTrHYeCKHi (aKTOp OKpYy’Karoliei
CpeIbl WU Kakoe-Tuoo ux codetanue. 110/l rTUTHEHIYECKIMEI HOpPMAaTH-
BaM{ MOHUMAIOT CTPOTO ONPEIEIIEHHBINA MaNa3oH MapaMeTpoB (PaKTo-
POB Cpenbl, KOTOPBIA MPUEMIIEM JIJII HOPMAJTBLHOW JKU3HENEITEILHOCTH
U 37I0POBBS YeJIOBEKa, YEIOBEUECKOW MOMYJSIMA U OYAYIIUX TOKOJIe-
HUH.

HopMmupoBaHue 3arps3HSIONMX BEHIECTB B MPUPOIHBIX OUOIIEHO3aX
0asupyeTcs Ha CAHUTAPHO-TMTUECHUUYECKUX MPHUHIMIIAX U HOpPMaXx, T.C.
MIPHOPHUTETHOCTH 3aIUTHI, IPEXKAE BCETO UelIoBeka. JIoOble moaxosr K
SKOJIOTUYECKOMY HOPMHUPOBAHUIO HCXOISAT W3 MOHATUS HOMYCTHUMOU
Harpy3ku. B mMmMpokoM CMBICIIE MO AOITYCTUMBIM aHTPOTIOTEHHBIM BO3-
JeficTBHEM Ha MPHUPOAHYIO Cpeay MOHUMAIOT BO3/EiiCTBHE, KOTOpOE He
BJIMSIET HA KAYECTBO MPUPOIHON CPEIBI MM U3MEHSET € B JIOIYCTUMBIX
mpejienax, T.e. He pa3pyllaeT CYIIECTBYIOIINE IKOCUCTEMBI U HE BBI3HI-
BaeT HEOJAroMpHUATHBIX TOCJICACTBUH Y OCHOBHBIX MOMYJISIIMHA, U B
MEPBYIO OUepeb, KOHEUHO, Y UETIOBEKA.

TeopeTHuecKyr0 OCHOBY TUTHEHHYECKOTO HOPMUPOBAaHUSI COCTABIISI-
10T 00I1e0noIornyeckue MpeaCTaBIEHUsI O MOpPOTOBOM JAECWCTBUU Ha
opranu3M (HaKTOPOB OKpyKarolieil cpespl. Bo3MOxHbIE HEraTHBHBIC
3¢ deKTH I 370pOBbS HACENEHHUs] PAaCCMATPHUBAIOTCA KaK MOPOTOBEIE
(HecToxacTU4ecKue, NETEPMUHUPOBAHHBIC), TSHKECTh KOTOPBIX BapbU-
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pyeTcs B 3aBUCUMOCTH OT O3Bl M ISl KOTOPBIX CYLIECTBYET MOPOT
BpEOHOrO NEUCTBUsI. B »TOM ciyyae TUrHEeHUYECKUA HOPMATHB yCTa-
HABJIMBACTCS MO TOMY IOKAa3aTelio, IPH KOTOPOM HAOJIIOIaeTCsl MUHH-
MaJIbHBIN 3D (DeKT.

[Ipu mpeBbIIeHnH OE€30MACHBIX YPOBHEH BO3/JIEUCTBUSI B OPTaHU3ME
YEJIOBEKA PA3BUBAIOTCS MATOJOTHUECKUE HAPYIICHUS, TPOSBIISIONINECS
B (hopMe OCTPBIX, XPOHUYCCKUX 3a00JIEBAHUIN WIIM OTHAJIEHHBIX MEIU-
[UHCKUX TIOCIIENCTBUN (KaHIIEPOTeHHOE, MyTareHHOe JeHCTBHE, YCKO-
PEHHOE CTapeHHe OpraHu3Ma).

Tueuenuuecxoe HOpmuposanue — ycTaHOBJIEHUE OE30TACHBIX IIpeie-
JIOB MHTEHCUBHOCTH BO3JCHCTBHA Ha OpraHW3M 4YeloBeKa (haKTOpOB
OoKpy>Karomel cpenpl. IIpakTuyeckas COCTaBIAOIIAsS TMTHEHUYECKOTO
HOPMHPOBAHUS HAMpaBlieHA HA CO3JIAHWE CHCTEMBI MOKa3aTeliel orac-
HOCTH XUMHYECKHX coennHeHui. [1osl omacHOCTBIO BeliecTB B npodu-
JAKTUYECKOM TOKCHKOJIOTMH MOHUMAIOT BEPOSTHOCTh BO3HUKHOBEHUS
BPEIIHBIX JJIS 3710POBbs 3 (HEKTOB.

ITo crenenu BO3IEMCTBHA HA OpraHU3M BpEJHBIE BEIECTBA MOApa3-
JIEJISIIOTCS HA YEThIPE Kiacca OMAacCHOCTHU: YPE3BbIUaiHO OMAacHbIE, BBICO-
KOOIIACHBIE, YMEPEHHO OIACHBIE U MAJIOOTIACHEIE.

B ocHOBe METOMOIOTMH TUTHEHHYECKOTO HOPMHUPOBAHHS BPEIHBIX
(hakTOpOB OKpyXkarole (1 MPOU3BOJCTBEHHON) Cpelbl JIeKAT TPUHITH-
bl aJIEKBATHOTO BOCIPOU3BEACHUS B IKCIEPUMEHTAIBHBIX YCIOBUIX
MaTOJIOTHYECKON PEaKIINN YEIOBEKa M AKCTPANOAIuU (IepeHoca) pe-
3yJIbTaTOB JIA0OPAaTOPHBIX HCCIEAOBaHUN Ha wYesioBeka. HopmatuBbl
KadecTBa OKPYXaroliel cpeibl pa3pabaThIBArOTCS C y4ETOM OOBEKTa
3amuThl (4eTI0BEK, PACTEHUE, TEXHOJIOTHIECKOE 000PYIOBAHHE); CPEIBI,
B KOTOPOH HOPMHPYETCSI U KOHTPOJIHUPYETCS COICP)KaHHE BEIECTBA
(BO31yX, IOYBA, BOJIa, OMOCYOCTpAT YeI0BeKa).

3akoHonatenbHO ycTaHaBiauBaroTcsa [I/IK xumuueckux BellecTB B
BO3IyX€ MPOU3BOJICTBEHHBIX MOMEIIEHUN U HACENEHHBIX MyHKTax (at-
Moc(epHOM BO3JyXe), BOJAOMCTOYHHKAX M IUThEBOH BOjE, MOYBE, JO-
IIyCTUMOE CYTOUYHOE MOCTYIUIEHUE XUMUYECKUX BEUIECTB C MPOAYKTaMHU
nuTanusg, OOBEKThl TUTHEHUYECKOI0 HOPMHUPOBAHHUS YCJIOBHO KJIacCH-
(DUIUPYIOT Ha JBE TPYIIIbI: aHTPOIIOI'CHHOTO MPOUCXOKIACHHS (IS HUX
YCTaHABIUBAIOTCS MIPEEIBHO JOMYCTUMbIE KOHIIEHTPAIUK 1 YPOBHHU) U
€CTECTBEHHOI'0 IPOUCXOKACHMUSI.

B Poccuu, kak 1 BO MHOTHX CTpaHax MHUpa, NIEUCTBYIOT JIBa Kjacca
HOPMATHUBOB: CTaHJAPThI — AOMYCTUMbBIE YPOBHU COJIEP>KAHUS BPEIHBIX
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BEIIECTB B 00BEKTax cpeabl oouTanus (yTBepKIEHHbIE OpraHaMH Bila-
CTH ¥ MMEIOIINE CUITY 3aKOHA) U PEKOMEHAyeMble Oe30TacHbIC YPOBHU
3arpsi3HEHHS CPEbl OOUTAHUSI.

IIpu rurueHn4eckoM HOPMHUPOBAaHUHM YCTAaHABIMBAIOT CTAaHAAPTHI, B
YaCTHOCTH:

e mpenenbHo aomyctumasi koHueHntpauus (ITIJK) Bpeanbix xummu-

YEeCKHUX MpuMeceil B Bo3ayxe (Bojie, MoUBe, MPOAYyKTaX MUTAHNUSA);

e TpefenbHO gomycTuMblil ypoBeHb (IIJIY) — HOpmaruB, aHaio-
ruunbii [1JK, paspabaTeiBaeMblii IPUMEHHUTENBHO K (PU3NIECKUM
(hakTopaM OKpyKaromeil cpesl;

e mpenenbHO nomyctuMblii BeIOpoc (IT1JB) — BEIOpoOC BpeaHBIX Be-
HIECTB B aTMOC(epy, yCTaHABIUBACMBIN [T KaXKI0TO MCTOYHHUKA
3arps3HEHHsI aTMOC(ephl IPU YCIIOBHHU, YTO NpU3EMHAas KOHIICH-
Tpauus 3TUX BeuecTB He npeBbicuT TTK.

B HacTosImiee BpeMs CaHMTapHO-TUTHEHUYECKHEe HOPMATHBBI CyIIle-

CTBYIOT BO BCEX IKOHOMUYECKH Pa3BUTHIX CTpaHaX.

B Poccun pa3paboTaHo CBBIIIE CEMH THICSIY HOPMAaTHUBOB JIOIYCTH-
Moro conepxanus 6onee dyem 2000 BemecTB B pa3iHYHBIX KOMIIOHEH-
Tax OKpy»karomeil cpeapl. BOIbIIMHCTBO M3 HUX HE UCHOIB3YIOTCS Ha
MIPAKTUKE, TaK KaK KOHTPOJb B aTMOC(EPHOM BO3IyXe, MMTHEBOI BOJE,
MPOAYKTaX MUTAHMS, TOYBE MPOBOAUTCA MOCTOSIHHO TOJIbKO 3a 20-30
BellecTBaMH. B Hacrosiiiee BpeMsi mpenjiaraercsl MepedTH OT JI0poro-
CTOAIIEH MpoLEeAypbl THTHEHWYECKOr0 HOPMHUPOBAHHUS K IOATAITHOM
OLICHKE OIIACHOCTH NPUOPHUTETHBIX 3arpsA3HUTENICH OKPYKAIOIIEH cpe-
IBL.

4.2. dxonornyeckn obycnosneHHas 3aboneBaeMocTb
1 06LMe NPUHLMNbI €€ ANArHOCTMKK

B nocnegaue roasl nmpobiaemMa yCTaHOBICHUS CBSI3U MEXIY BO3IEH-
CTBUEM (DAKTOPOB OKPYKAIOIIEH CpPellbl U 3I0POBHEM UECIOBEKA BBHIIBH-
HyJIach B YHCIIO HAMOOJIee aKTYaIbHBIX U CIOXKHBIX MPOOJIEM KIIMHUYE-
cKkoll ¥ (pyHIaMeHTaIbHOM MeauiMHbl. OIUH U3 BOKHEHIINX aCIEKTOB
JTAHHOHW MPOOIJIEMBI — pacu(pPOBKA ITHOIOTHIECKON 00yCIOBIEHHOCTH
3a00J1€BaHNi YeIOBEKA.

PacriosnaBanue 00yie3HH U €€ TSHKECTH SBIISICTCS MPEIMETOM KIIMHH-
YECKOM MUarHOCTUKH. 3a00JIeBaHMs, IPUCYIIUE YeaoBeYeCcTBY, nudde-
PEHIMPYIOT Ha TeHETHYECKU 00yCIIOBIIEHHBIC U BBHI3EIBAEMbBIE BO3JICHCT-
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BUEM creunpuueckux (GakTopoB cpedpl oOuTaHus (B 4aCTH MH(EKLUH,
TPaBMBbl, THTOKCHKALIUH, PAAUALIIOHHOTO TIOPAKEHUS).
K skonorndeckn 3aBHCHMBIM W3MEHEHUSIM 3]I0POBBSI, CBSI3AHHBIM C

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

e uHpEeKIMOHHbIE 3a0oneBaHus (MUKpOOHOE 3arps3HEHHE BOIBI,
BO3/IyXa M IPOYKTOB MUTAHHUSA);
® 3JI0Ka4YeCTBEHHBbIE HOBOOOpa3oBaHusl (Bo3aeicTBHE acbecTa, OeH-
30j1a, TOJMIMKINYCCKUX apOMaTHYECKUX YIJICBOJOPOJOB, pa-

JAAINN );

® CepAeYHO-COCyIUCThIe 3a00eBaHus U 3a00JIeBaHUs OPraHOB Jbl-
xaHus (Bo3neiicTBue aTMOCc(hepHOro Bo3ayXa C MOBBIIICHHBIM CO-
Jep>KaHUEeM BpPEIHbBIX BEILECTB).
PacnpocTpaHEHHOCTE HKOJIOTMYECKM 3aBUCUMBIX W3MEHEHHH CO-
CTOSIHUSL 3710pOBbs (Tabin. 4.1) o0yCIOBIMBAaeT BaXKHOCTh MX CBOEBpE-

MCHHOH JANarHOCTHUKHU.

Ta6muna 4.1
JKO0JIOTHYECKH 3aBHCHMbIe H3MeHEeHHUsI COCTOSIHUS 310POBbsI HaceJeHus Poccun
JKooruyecKuii paxkrop IIpuunHa cmMepTH, Yucao
3a0oJieBaHus cJyyaes,
W IPYTUX HapyIIeHuii TBIC. B TO]
310POBbS
CMepTHOCTH
XHUMHYECKOE 3arpsi3HeHUE Bone3nu opraHoB apIxaHus u 40
CEPJICYHO-COCYAUCTON CUCTEMBI
Panon Pax nérxux 4
MukpoOHOe 3arps3HEeHHE BO- Kumeunsie nadexmmn 1,1
b1, IPOJYKTOB MUTAHUS
ABapuy B IPOMBIIUICHHOCTH CMepTenbHbIe HCXOIbL 0,4
OnacHble npupoaHble sBneHUs | CMepTenbHbIe HCXObI 0,08-0,9
3abosieBaeMOCTh

MukpoOHOe 3arps3HEeHHE BO- OcTpble KUIIeYHbIe HH()EKIUH 400
b1, IPOJYKTOB IMTUTAHUS
3arpsi3HEeHHE aTMOC(HEpHOTO 3abomneBaHus OPraHOB ABIXaHHUS o 240
BO3/yXa B3BCIICHHBIMH YaCTH- | JeTei
[[aMH ¥ JIMOKCHUJIOM a30Ta
3arpsi3HEeHHE aTMOC(HEpHOTO 3aboeBaHus OPTaHOB JIBIXaHUS Jo 370
BO3JlyXa OKHCJIAMH a30Ta Jerei
3arpsi3HEeHHE 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 KaXIOW KIMHUYECKOH IHc-
LUIUIMHB CPOPMHUPOBAHO 3KOMNATOJIOTHUYECKOE HaMpaBlieHHE, U3y4aro-
1iee 0COOCHHOCTH Pa3BUTHS U TeueHHs 3a00JeBaHUN WK APYTHX MATO-
JIOTHYECKHUX TPOIIECCOB HA UHIIMBUIYaTLHOM YPOBHE B CBSI3U C BO3JICH-
CTBHEM HEOJIaronpusATHBIX (aKTOPOB OKpyKaromiei cpenpl. Tak, Ha-
npuMep, SKOJIOTHYECKas T'eHETHKAa paccMaTpHBaeT BO3ACHCTBHE 3THX
(akTOpOB Ha TCHETHYECKHH ammapaT, 3KOJIOTHYecKas HMMYHOJIOTHS
NPOCIICKNUBACT HM3MEHEHHs B HWMMYHHOH CHCTEMe, DKOJIOTHYeCKas
MIyJIbMOHOJIOTHSI HCCIIEAYET OCOOEHHOCTH BOSHUKHOBEHUS 3a00JI€BaHUM
OpPTraHOB [IbIXaHUS TIPH BO3JCHCTBHUH 3arps3HEHHOTO aTrMoc(hepHOro
BO3yXa.

CooTHoIIEHHE MEXIy KIMHUYECKHUMH, CyOKIMHHYeCKHMH M Oec-
CUMIITOMHBIMU (popMamu 3a00JieBaHMsI KOJeOIeTCss B NIMPOKOM JHama-
30HE B 3aBUCHMOCTHU OT crieludpuyeckux ocoOeHHOCTEH (aKTOPOB OK-
py)Xaromei cpensl, ”HTEHCUBHOCTH, JJIMTEILHOCTH U MEXaHU3MOB HX
BO3JICUCTBUSL.

B mocnienHue roapl BeAyTCS aKTHBHBIA MOUCK U Pa3paboTKa 00beK-
THUBHBIX U MH(QOPMATUBHBIX IMOKa3aTeleld paHHUX M3MEHEHHH B Opra-
HHU3Me, 00YCJIOBICHHBIX BIMSHUEM HEOIArONPHUATHHIX (AKTOPOB OKpPY-
Karotei cpenbl. 1 omeocmasz — MMHAMAYECKOE OTHOCHTEIBHOE TOCTO-
STHCTBO BHYTPEHHEH cpelbl OpraHu3Ma U YCTOHYMBOCTh (PH3MOIOTHYE-
ckux (yHKIMH. Pa3mMax BapbUpOBaHMS MPU3HAKOB B KOHKPETHBIX yCIIO-
BUSIX ONpEETseTCss WHTCHCUBHOCTBIO BO3JICHCTBUSI (DaKTOPOB OKpY-
JKarolei cpelibl Ha OpraHu3M. B ocHOBe BapbHpOBaHHS JIeXkKAT TEHETHU-
YecKH O00YCJIOBJICHHbBIE PEAKIINH alalTalluOHHO-KOMIICHCAaTOPHOTO pea-
THPOBaHUS, HAlpaBJICHHBIC HA IMOJJIEpKaHHEe TOMEOCTa3a M, ClieloBa-
TEJILHO, OMPEICISIONINEe pa3Max BapbHUPOBaHUS IMPH3HAKA B Ipeenax
«HOPMBID».

Apnanranus o0ecrieunBaeTcs ONpeneNEHHBIME OHOXUMUYECKUMU U
(U3NOIOTUIECKUMHU PEAKIUSAMH, TPOUCXOAANINMU HA KIETOYHOM, Op-
TaHHOM, CHUCTEMHOM M OpraHM3MEHHOM YpoBHsX. COrJlacHO TeopuH
aJalTUBHOTO PEarMpoOBaHUs, B 3aBUCHMOCTH OT CHJIbI BHELIHETO BO3-
JIEHCTBUSL B OpraHM3ME MOTYT Pa3BHBATHCS TPU TUMA aJalTallMOHHBIX
peakmii: peakiud TPEHUPOBKU — Ha ciaOble BO3JIEHCTBHUS, peakluu
aKTHBAIlUM — Ha BO3JCHCTBHS CpEIHEH CHIIBI, CTpEecC-peakliy — Ha
CHJIbHBIC BO3ICHCTBUSL.

Ha geiictBre pasapaxureneii (CTpecCOpPOB) pa3INnIHON MPUPOABI Op-
TaHU3M OTBEYaeT HeCHeUU(PUISCKUMH aJanTallMOHHBIMU H3MEHEHHUSMH,
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KOMIIJIEKC KOTOPBIX IOJIyYMJI Ha3BaHHE «OOLIMH aganTalMOHHbBIA CHH-
apom». IIpu mpomomKUTEIbHOM BO3ACHCTBUM cTpeccopa (WM B yCIo-
BUSIX YPE3MEPHON €ro MHTEHCUBHOCTH) MPOUCXOST UCTOIICHUE U CIIOM
a/IanTallMOHHBIX MEXaHN3MOB.

JIroboe BHelIHEe BO3JCWCTBHE HA OPraHW3M BBI3BIBAET aBTOHOMHOE
pearupoBaHue ONpPENEIEHHON CUCTEMBbI B Mpejenax e€ (yHKIMOHAIb-
HBIX BO3MOHOCTeH. Koraa ske MHTEHCHBHOCTh WM TPOJOJKUTEIb-
HOCTh HETaTHBHOT'O BO3IECWCTBHSI MPEBBIIIAET BO3MOXXHOCTH 3TOH CHC-
TEMBI, OHH MOTYT OBITh PACIIMPEHBI, KOMIICHCUPOBAHBI 32 CUYET BKIIIO-
YEeHHUsl B pearupoBaHHe OTACIBHBIX CTPYKTYp JAPYTHX CHUCTEM OpraHu3-
Ma.

Tak kak HOPMO- U NATOJIOTUYECKUE MPOLECCH — PA3IMYHbIE Ka4eCT-
BEHHBIE IPOSABIEHHUS OJHOTO W TOTO K€ Mpollecca aJanTaldOHHO-
KOMIIEHCATOPHOTO PEryJIMpoBaHus, 00JIE3HF MOYKHO pacCMaTpUBATh KaK
pe3yabTaT c00s aJanTHUBHBIX PEAKLUMil Ha BHEIIHUM pazmpaxurens. C
9TOM TOYKH 3peHusi OONbIIasi 4acTh O0Jie3HEeH (B YaCTHOCTH, HEPBHBIC
pacctpoiicTBa, runepToHIYecKast 00JIe3Hb, A3BEHHAs 0OJEC3HD KENy/IKa
U JIBEHAUATUIICPCTHON KHUIIKK) — OOJIE3HH aAanTalud, 0COOCHHOCTH
NPUCHOCOOUTENbHBIX PEaKUUi.

C nenbto onpeneneHus 3QPEKTUBHOCTH aaNnTalMOHHBIX ITPOIIECCOB
pa3paboTaHbl onpenenéHHble KPUTEPUH U METOAbl AMATHOCTUKH, MO-
3BOJIMBLINE BBIACIHUTH PA3IMYHbIE MEPEXOIHBIE COCTOSHUS MEXIY YC-
JIOBHOH «HOPMOIi» M MATOJIOTHeH (00Ie3HbBIO).

BrIpakeHHOCTh NMATOJIOTMYECKUX U3MEHEHUN OIPENENseTCsl CTere-
HbIO HapyLICHUs! KOMIIEHCATOPHO-aJallTAlMOHHBIX PEaKIUi: JOHO30I10-
THYECKOE, MPEMOPOUIHOE COCTOSHUE U PE3KOe CHIDKCHHE (YHKIHO-
HaJBbHBIX BO3MOYKHOCTEH OpraHM3Ma COOTHOCSTCS C COCTOSHUSIMHU
(YHKIMOHAIBHOTO aJalTalMOHHOTO HAaNpsbKEeHHUs, HEYIOBJIETBOPH-
TEJIbHOW aJlalTalliy U aJalTalMOHHOTO CPhIBA.

Jonoszonoeuueckoe cocmosmue — cocTosHUE (PYHKIIMOHATIHLHOTO
aJanTallMOHHOr0 HANpPSHKEHUs OpraHu3Ma, XapaKTepHU3YIolee Mepexo]
OT HOPMBI K [TaTOJIOTHH.

[eiictBue (GakTopoB pHCKa Ha 4elloBeKa Cyrybo WHIMBHIYabHO,
BEPOATHOCTh Pa3BUTHS TOTO WM MUHOTO 3a00JIeBaHUS 3aBUCHUT OT aJiall-
TaIlMOHHBIX BO3MOXHOCTEH opranmu3ma. ®akTopsl prcKa pa3BUTHS Je-
3aJanTaid OJAHOBPEMEHHO SBISIOTCS M (AKTOpaMH PUCKa Pa3BUTHS
3a00JIeBaHNH, TIOCKOJNIBKY TIOCJIEJHUE MPECTaBISIFOT OO0 clieacTBUE
HapyILIEHNUs TOMEOCTa3a 1 CPbIBa aaNTallMOHHBIX MEXaHU3MOB.

131

BepHyTbCs B KaTanor y4ebHukoB
http://y4ebHukn.mHdpopm2000.pd/uchebniki.shtml



Y3HanTe CTOMMOCTb HanMcaHus CTyAeH4Yeckon paboThl Ha 3aka3
http:/ly4e®Hukn.mHpopm2000.pd/napisat-diplom.shtml

CBOEBpEMEHHOE BBISIBIICHHE TEPEXOAHBIX COCTOSHHUM, XapaKTepH-
3YIOIIMXCA PA3TUYHON CTEIIEHBIO [1€331aNTallui OPraHu3Ma K YCIOBUSIM
OKpY’KaloIed cpebl, BOBMOYKHO Ha OCHOBE IOJXOJI0B, Pa3BUBAEMBIX B
pamMKax JOHO30J0THYecKoi nuarHocTuku. O1eHKa Hadana BO3SHUKHOBE-
HHS JIOHO30JIOTHYECKUX PEaKIMi Ha 3arpsi3HEHUE OKPYKAroIIeH CpelIbl
uMeeT OOJbIIIOe 3HAUCHHE JUISl aHATM3a MEIMKO-IKOJIOTHYECKON CUTYya-
I[H ¥ TIPOTHO32 €€ pa3BUTHSL.

MexaHu3Mbl aganTalidd MpU BO3JCHCTBHU PA3IUYHBIX BPEIHBIX
(hakTOpOB YHUBEpCAIbHBI. Pe3ynbTaThl uccne10BaHui B IIaHE MOIYJIs-
UOHHON JTMarHOCTHKH TO3BOJISIIOT YTOYHUTH MEXaHU3MBbl HadallbHBIX
HapyIICHUH 3710pOBbS MOIMYJISAIMH. Tak Kak BHEITHHM «MapKepOM» 3TO-
TO HaNpsDKEHHs SKOJOTMYECKOM CHUTYallMHM BBICTYHAIOT TPpyOble Hapy-
HICHUS aJalTalllud Y OTIENbHBIX JIMI, TO aHAJTH3 UCTHHHO MaTOJOTHYe-
CKHMX U3MEHEHHUHU 3/10pPOBbs NOIYJISILUU IT03BOJISIET C OIPEIEIEHHON Be-
POSITHOCTBIO CYIUTH O BO3MOXKHOM JICHCTBUM KOHKPETHBIX crienudude-
CKUX (haKTOPOB.

[Ipu npoBeneHUN MOMYNAMUOHHON TUATHOCTHKH MOTYT OBITH BBISIB-
JIeHBl MHAWKATOPHBIE MPEIIOIOKHUTEIFHO YKOJIOTUIECKH 00YCIOBICH-
Hble 00JIe3HU — 3a00JIeBaHHs COMAaTHYECKOTO M IPYroro Xapakrepa cpe-
JI1 HaceJeHUs] KOHKPETHOW TEPPUTOPHUH, YacTOTa KOTOPBIX 3a Orpejie-
JEHHBIA TIEPHOJI BPEMEHH JTIOCTOBEPHO BBIIIE MPEIIIECTBYIOMIETO 33 5—
10 net HabnroeHn# (JIMOO BBINIE PETHOHATLHOTO, (PeepaTbHOTO YPOB-
Hsl), @ IPUYHMHA POCTA UX MPEANONIOKHUTEIBHO MOXKET ObITh OTHECEHA K
JIEWCTBUIO M3BECTHBIX MECTHBIX (PETHOHAIBHBIX) BPEAHBIX (PAKTOPOB
cpenbl OOUTaHusI.

OKonoruuecku oOycIOBICHHAs! MATONOTUsl — OOJE3HW M MaTOJIOTH-
YEeCKHe COCTOSIHUS, pPa3BUBAIOIIMECS CpEId HaceJIeHUs KOHKPETHOM
TEPPUTOPUH, MPUYNHHO-CICICTBEHHO CBS3aHHBIE C DKOJOTHYECKUMH
OCOOCHHOCTSIMH pPAfOHOB TPOXHBAHHSA, CHOPMHPOBABIIMMUCS TI0J
BJIMSTHUEM TIPUPOAHBIX TUOO TEXHOTEHHBIX (PaKTOPOB Cpebl OOUTaAHHSI.

Crneuuduueckoe KOJIOTHUECKH 00yCIOBICHHOE 3a00IeBaHNe — Ha-
OmogaeMoe CpeAM HaceJeHUS KOHKPETHOW TEppPUTOPHH 3a00JIeBaHUE,
JIOKa3aHO CBS3aHHOE C BO3JICHCTBHEM KOHKPETHOTO BpEIHOTO (hakTopa
cpelibl OOMTaHUS ¥ TPOSBISIONIEECs XapaKTePHBIMH JUTsl ICHCTBUSI TIPH-
YUHHOTO (haKTOpa CUMIITOMAMHU M CHHAPOMaMH.

K cnemmgpuuecknm, 3KOIOTHYECKH OO0YCIOBICHHBIMH TPUPOIHBIMU
(dakTopaMu cpellbl OOUTaHUs, OTHOCSATCSI TaK Ha3bIBAGMbIC DHIIEMHYE-
CKHe 3a00JIeBaHMSL:
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® MPUPOIHO-OYAroBble MH(EKINOHHBIE (Tapa3uTapHbie) 3aboneBa-
HUS;

e 0OJIE3HU Pa3UYHBIX «OHMOTCOXUMHYECKUX MPOBHHIIMI», CBA3aH-
HbIE C M30BITKOM WIIM HEIOCTATKOM COJICP)KAHHS OTIEIBHBIX XH-
MHUYECKUX DJIEMEHTOB B OOBEKTaxX Cpelbl OOMTaHUs M HX nucha-
JIAHCOM B OpraHW3Me YeJIOBeKa.

[TpupoaHo-04aroBsie HHPEKINOHHBIE 3a00JIeBaHUs — OOJIE3HH, BO3-
OyAMTENN KOTOPBIX IOCTOSIHHO IUPKYJIUPYIOT B MpUpOAHOM ouare. K
MPUPOTHO-0YAroBbIM HH(EKIIMOHHBIM 3200JIEBAHHUSM OTHOCSTCS, B 4a-
CTHOCTH, CHOMpPCKas S3Ba, YyMa, KJICIIEBOI SHIE(AITHT.

MaccoBble 9KOJOTMYECKH OOYCIIOBJICHHBIE 3a00JIeBaHUS XUMHYE-
CKOM 3THOJIOTHH MOTYT IPOSIBIISATHCS B BUJIE:

® T[OBBIIICHHOT0, TI0 CPaBHEHUIO ¢ (OHOM, YPOBHs 3a00JeBaeMo-
CTH, BCIIEJICTBUE BO3ACHCTBUS BPEIHOTO XMMHUYECKOTO (akTopa,
CIIOCOOCTBYIOIIETO OOOCTPEHHIO MMEBIIMX MECTO 3a00JIeBaHHA
(Hampumep, cepAeYHO-COCY IUCTOMN, ABIXaTEIbHOMN CHCTEM);

® TIOCTOSHHO-BO3HHMKAIOIINX U TOBTOPSIOUINXCS SHACMHUYECKUX
Oone3Helt B onpene’éHHBIX Teorpaduieckux paiioHax, BCIEICT-
BUE aucOanaHca KOHIEHTPAIU MHUKPO- M MaKpOIJIEMEHTOB U
BO3/ICHCTBHSI BPEIHBIX XMMHYECKUX BEUIECTB, MOCTYNAIOIIUX B
OpraHu3M B OIPEENEHHBIX J103aX;

® yBEIMYEHUS YHCIIA PEIKO BCTPEYAIOIINXCS 3a00IeBaHNIA;

® T[OSBJICHHS «HOBBIX» JUISl JaHHOTO PeruoHa OOJIC3HEH, SBISIO-
IUXCS Pe3yIbTaTOM KOJIMYECTBCHHOTO HAKOIUICHHS XUMHIECKUX
BEILIECTB M BO3HUKHOBEHHUSI HOBOT'O KaUECTBEHHOTO COCTOSHHSI.

OOHapyxxeHHe O3TUX 3a00JicBaHMH M YCTaHOBIICHHE TPHUYUHHO-
CIIC/ICTBEHHOM  CBS3M  OCYHIGCTBISIFOTCS B MpoLEecce  MEIHKO-
9KOJIOTUUECKON OLIEHKH HM3MEHEHUH 3710pOBbsS HACENCHUS HAa OCHOBE
KOMILJIEKCHOTO 3KOJIOTO-THT'MEHUYECKOT0 MOHUTOPHHTA U KOMITJICKCHOM
9KOJIOTO-TUTHEHNUYECKON IKCIIEPTU3BI.

Tueueno-snudemuonocuueckass (WM TOMYJSAIMOHHAS TUTHCHUYE-
CKasl) IMAarHOCTHKAa MAacCCOBBIX 3a00JieBaHM HEHMH(EKIIMOHHOW MPUPO-
JIbl — COBOKYITHOCTh NMPHEMOB M METOJIOB, C TIOMOIIBIO KOTOPBIX yCTa-
HaBJIMBACTCS MPUYMHA BO3HUKHOBEHHS «HATPSDKEHHOCTHY» MIIH «HEOa-
TOTMONYYHS» MEIUKO-3KOJIOTMYECKOH CHTyallil Ha COOTBETCTBYIOLICH
TEPPUTOPUH.

I'urueHo-3nuaeMHuoIOTHYeCKast AUArHOCTHKA HAlpaBiieHa Ha BbIJe-

JeHHe Hanbosee CYHICCTBECHHBIX BPCAHBIX (I)aKTOPOB, OLCHKY CTCIICHU
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yiep6a 30pOBBIO TOMYJSAIUN U W3MEHEHHUS YCIOBUH JKU3HH JFOJCH,
OIICHKY JTUHAMHKH Pa3BUTHS COOBITHIA, a TAKXKE MPOTHO3 HA MEPCIIEKTH-
By. OmpeneneHue CyImecTBa MaToJIOTHH, €€ TUTHEHUYCCKUX U DIIHJIe-
MHUOJIOTHYECKUX XapaKTEPUCTHK: BPEMEHHU MOABIEHUS («BpPEMS PHCKay),
JMUHAMHKH Pa3BUTH, TPaHUI] HEOIArOMONYIHON TeppuTopun («Teppu-
TOPHH PUCKA») U TPYIII PUCKAY.

Bpems pucka — BpeMeHHass BEPOATHOCTh BO3HUKHOBEHHS HETATHB-
HBIX U3MEHEHHW 3[0pOBbS HACEJICHHUS WIM OTAEIBHBIX COLUAIBHBIX
TPYII B CBS3U C HEOIATONPUATHBIMU U3MEHEHHUSIMHA CPEIbI OOUTaHMSL.

I'pynna pucka — conualibHas TPyIIa HACEJIICHUS, HA KOTOPYIO OKa3a-
HO WJTK MOKET OBITh OKa3aHO HauOOJbIllee BO3ACHCTBUE HEOIArOIPHUST-
HBIX BPEIHBIX (PAKTOPOB C JaTbHEUITUM OTKJIOHEHHUEM COCTOSHHS 3J10-
pOBBA OT KOHTPOJIBLHOI'O YPOBHS.

JleTckoe 310pOBBE SBISETCS OJHUM M3 HAMOOJEe UyBCTBUTEIHHBIX
MOKa3aTesiel, OTPAKAIOIINX U3MEHEHUSI KaUeCTBa OKPY KAIOIIEH CPEe/Ibl.
Puck yXyaiieHus: A€TCKOro 30POBbs MO BO3ACHCTBUEM BPEIHBIX (hak-
TOPOB OO0YCJIOBJICH OCOOCHHOCTSIMU OOMEHA BEIIECTB PACTYILEro Opra-
HHU3MA.

B Tabn. 4.2 npuBeneHa OIEHOYHAS IIKalla HEKAHIIEPOTCHHBIX TOK-
cuueckux 3(p@dekToB, pa3paboTraHHas ATSHTCTBOM IO OKpPY)KaroIIeH
cpeae CIIA c yuérom rpynn pucka U MCHOJb3yeMas sl S3KOJIOruye-
CKOM TUAarHOCTHKH.

Taoauua 4.2

OueHovyHasl KAaJIa HEKAHUECPOr€HHbIX TOKCHYECCKHUX 3q)q)eKTOB

BuosddexTnl Ha TOKCHYECKOe BO3eiicTBHe Bban-
JIBI

Paznpaxenue cnm3ucToit 0007I0YKH HOCA U IJIa3, YBEIMUCHHE aKTUBHOCTH (ep-| 1
MEHTOB

Hapymennst mcumxo’MOIMOHANEHOTO XapaKTepa; HEe3HAuUTeNbHBIE HAPYIICHHS| 2
(GYHKIMY NOYeK, BHEIIHETO JbIXaHUs; YBEIIMUCHNUE MAcChl Tela HOBOPOXKISHHO-
ro

Huskas macca Tena HOBOPOXKIECHHOI'O, YBEIMUEHHE apTEpUAIbHOIO AaBIeHHd,| 3
XPOHHUYECKHE 3a00JIeBaHHS OPTaHOB JIBIXaHUS U TIP.

CTpyKTypHBIC U3MEHEHUS B JIETKUX, CTEHOKAapIus U IIp.

[MoBpexaeHue I0a, HapyIIEHHE CHOCOOHOCTH K 00yUeHHUI0, HeHponaTui U np. | 5

TepaTorennsiit a3 dexT, 3aeprkka yMCTBEHHOTO Pa3BUTHsI, HEKPO3 TIOUYEK U IIp. 6

Perunonanbnas maToJIoTusd, 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 peruoHa. B ero ocHose Je-
JKaT SKCIIEPTHOE MCCIIeI0BaHUE U aHAJIU3 AMHAMHUKH OTKJIOHEHUH YpOB-
HEl KaK OTHIEIBHBIX IMOKa3aTeNiel (XapaKTEepU3YIOIINX COCTOSHHUE 3/10-
POBLA HOITYJIALUMHA WKW OTACIIBbHBIX COLUMAJIbHBIX rpynr[), TaK U 06HII/IX
MEIUKO-TeMOTrpadIeCcKIX XapaKTEPUCTHUK OT CPETHETO — «(POHOBOTOY,
«PETUOHAITLHOT0» UK «KOHTPOJIBHOTOY.

[Mocne yrouyHeHMs MPUYUHHBIX (AKTOPOB Pa3BUTHS TOH WIM MHOM
MATOJIOTHH U3 TIEPEYHS YCTAaHOBIECHHBIX <JTUAUPYIONUX» OONe3HEH BHI-
JIENSFOTCS «IKOJIOTUIECKH 00YCIOBICHHBIEY (MM «IKOJIOTHYECKU 3aBH-
cuMbiey) Oone3nu. Ilon rudupyoweii namonocueli oapasyMeBaroT 00-
JIE3HU Pa3NIMYHBIX KIIACCOB MEXIYHAPOIHON Kitaccu(UKauu O0Ie3HeH,
IOKa3aTen KOTOPBIX Ha M3y4aeMOW TEPPUTOPHH CTAOWIBHO (Ha IPO-
TSOKEHUH psiia JIeT) JOCTOBEPHO MPEBBIMIAIOT (JOHOBBIE, HO MPUYMHA UX
pocTa (Wi BBICOKOTO YPOBHS) JO ONPEISICHHOTO BPEMEHH HE YCTa-
HOBJIeHa. B cocraBe «Inaupyromiei» naTojJorud MOTYT OKas3aTbCsl Kak
YCTAHOBJICHHBIC B pe3yJbTaTe aHAIN3a MPUYNHHO-CIECICTBEHHBIX CBS-
3ell «IKOJIOTHYECKH OOYCIIOBJICHHBIC» 3a00JeBaHUs, TaKk W OOJE3HH,
00yCIIOBIIEHHBIEC APYTUMHU (PAKTOPAMH.

B ciydae Hanmuums B cpefe oOWTaHWS M3BECTHBIX BPEIHBIX (TIpe-
UMYIIECTBEHHO XMMHUYECKUX) (DaKTOPOB BBIACTSCTCS «creU(rUecKast
AKOJIOTHYECKH 00YyCIIOBIIEHHAS) TIATOJIOTHS, a B ClTydae HE TIOJTHOW MpH-
YMHHOW [OKAa3aHHOCTH ACUCTBHSA Ha JIOAECH KOHKPETHOTO BPEIHOTO
(akTopa — «ycioBHO cnenupuieckasy. «IKOJIOTHIECKH 00YCIOBICH-
HBIE» 00JNe3HM (KaK U «YCIIOBHO CHENM(UIESCKHE)») BBIABISIIOTCS HA T10-
CIIETyFOINNX JTalax UCCIeNOBaHUM mocie oOHapyXeHHus B cpene oOu-
TaHUSl IPUOPUTETHBIX «IKOTOKCUKAHTOB» W TPOBEICHHS aHAIN3a MPH-
YHHHO-CJIC/ICTBEHHBIX CBS3€H B CHCTEME «CpeJia — 37I0POBHE.

4.3. MeToab! anuaeMMonorMyeckoro aHanusa
B MeAWUKO-3KONMOrM4yecKux nccrneaoBaHUsX CUCTEMbI
«3[0pOBbE YeNoBeKa — Cpefa 0OMTaHMA»

9HI/IILGMI/IOHOFI/IIO OMNpeACIAIOT KaK COBOKYITHOCTh HAYYHBIX IMOJIXO-
A0B OILICHKU 3J0POBbA HACCJIICHUSA B KOHTCKCTC BBIABJICHUA (baKTOpOB,
OMpPEACIAIOMNX BO3HUKHOBCHUC U PACIIPOCTPAHCHHUC 3a00JIeBAEMOCTH
Cp€au pa3sIMYHbIX I'PYIIIT HACCIICHUA.

B COBPCMCHHBIX SIMUACMHUOJIOTNYCCKUX UCCICAOBAHUAX B 3aBUCUMO-
CTH OT KOHKPETHBIX ueneﬁ BBIACJIAIOT CIIEAYIOIIUE HAIIPAaBJICHUA!
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® TpaTUIMOHHAS SIUAEMUYecKas TUarHOCTUKA MH(PEKIIMOHHBIX 3a-

0OJIEBaHMIA;

® U3yYeHHUE DSIUACMHOIOTUM OTIEIBHBIX HO30JOTHYECKUX (HopM

WIH TPy 0oJe3Hel (Hampumep, cepAedHO-COCYIUCThIEe 3a00Ie-
BaHUs, 3JI0KAYSCTBCHHBIC HOBOOOpA30BaHMS, SHIAOKPHUHHBIC H
Jpyrue 00JIe3HH);

® TIONMYJIAIMOHHAS AMATHOCTUKA BIMSHUS Ha 3I0POBHE HACEICHUS

KOHKPETHBIX ()aKTOPOB BHEUTHEW CPEbl, B TOM YHUCIIE TEXHOTECH-
HO OOYCIIOBJICHHBIX, KaK COCTaBHasl YaCTh KOMIUICKCHBIX JKOJO-
TO-TUTMCHUYCCKUX HCCHeZ[OBaHHﬁ.

B 3aBucumocTu OT 3THONOTHYECKOrO (IPUYMHHOTO) (akTopa BO3-
HUKHOBEHHS OOJIE3HU BBIACIAIOT WH(OEKIMOHHYIO U HEMH(EKIIMOHHYIO
SMUAEMHUOIIOTHIO. B mocnennue nBa gecsaTwieTus (BHA4Yaie Kak BETBb
SMHUIEMHUONIOTUN HEWH(EKIIMOHHBIX 3a00JIeBaHUi, a 3aTeM Kak camo-
CTOATEIbHOE HAYYHOE HAIpaBlIeHUE) CHOPMHUPOBANACH IKONOCUUECKASL
anudeMmuono2uys, HapaBJieHHast Ha U3yueHHe, aHaIN3 U JI0Ka3aTeIbCTBO
3aBUCUMOCTH 3[J0POBbSI HACEIICHUSI OT COCTOSHUSI OKPYKAIOIICH CpeIbl.

[IpenMeroM SMUAEMUOIIOTHN SBISETCS SMUASMHUYECKHI MPOIECcC —
BO3HHKHOBCHHE M PACHPOCTPAaHEHHE JIIOOBIX MATOJIOTHYECKUX COCTOS-
HUI cpenu Jroned. CyNIHOCTh 9nudemuyecko2o npoyecca npu uHgex-
YUOHHBIX 3a00/1e6aHUAX MOKHO BBIPA3UTh B CXEMeE JIUIEMHUYECKO 11e-
mu (UICTOYHHUK WHPEKIUU — MYTH MIepelayd — BOCIIPUUMYNBBIC KOHTHH-
TeHTHI), TJ€ CYIIECTBYIOT TECHBIC CBSI3U U B3aUMOJICHCTBHS: CBOEOOpas-
HBIM 91UOeMULECKUM HPOYECCOM 8 IKOI02UYECKOU INUOeMUONOSUU SB-
TSETCSl «HANPSHKEHHOCTHY (HeOIaromnonydne) MeauKo-3KOJIOTHIeCKOH
CUTyaluu, TAC «3THUOJIOTHA» PpACCMATPUBACTCA KaK IIPpHUYMHA 3KOJIOrU-
YeCKH OOYCIIOBJICHHBIX 3a0ojieBaHuil. OCHOBHOM 3amaucii dKOJOrH4e-
CKOH SIUIEMHOJIOTHH SIBISCTCS SHUOEMUONO2UYECKA OUACHOCIUKA —
pacro3HaBaHWe MpPOSBICHUN 3a00JIEBAEMOCTH HACEJICHHST HAa OCHOBE
SMUACMHUOJIOTMYCCKUX METOAO0B HMCCIICAOBAHHA M HAYYHBIX OAaHHBIX O
MIPUYMHAX, YCIOBUSIX, MEXaHU3MaX BOSHHUKHOBEHUS U PACIIPOCTPaHEHUS
3200J1€Ba€MOCTH.

OnuaeMHuoI0ruyecKas IMarHoCTHKa MPeACTaBiIseT co0oi COBOKYII-
HOCTh METOJMYECKUX MPUEMOB, MO3BOJISIOMINX HA OCHOBE aHaJM3a ycC-
TaHOBHUTH OCOOCHHOCTH paclpocTpaHeHHs 3a00JIeBaHUI cpeau Hacene-
HUsl, [PUYAHBI KU KOHKPETHBIE IPUPOJHO-COLMAIBHBIE YCIIOBUA,
BIIMSIIOIINE Ha 3200J1€Ba€MOCTb.
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ONMUAEMHUOTIOTNYeCKas JUArHOCTHKA OCYINECTBISACTCS HAa OCHOBE
SMUIEMHUOJIOTHUECKOT0 aHaN3a ¥ o0cieoBaHus ovara. J[s pereHus
CTOSIIIMX 3a/lad HMCIOJb3YETCs AMUAEMHOIIOTHYCCKUI aHau3, BKIIIO-
Yalomui B ce0s OMMCATENbHO-OIICHOYHbIC, AHATUTHYCCKUE, IKCIICPH-
MEHTAIbHBIC U MATEMATHUYECKHE METO bl UCCIICTIOBAHUSI.

Llenbro aHATMTHYECKUX METOJIOB MCCIICIOBAHMS SIBIISICTCS MIPOBEPKA
TUITOTE3 O (DaKTOpax PHCKA, BBISBICHHBIX OMHCATEIbHO-OIEHOYHBIMU
METO/IaMH, U OMNpEJeNicHHe HampaBiIeHUH mpodunakTuku. s sroro
UCIIOJIb3YIOT, B YaCTHOCTH, KOTOPTHBIA METOJ, MPeryCMaTpHBAIONIUIA
HPOJIOKUTEIILHOE HAOJIOJICHUE 3a TPYIIIAMU HACCIICHUS, MOBEpPraro-
IIMMHUCS U HE MOJBEPTAOIUMHUCS NEHCTBUIO MOJ03pEeBacMoro hakropa
pucka. MeTopl MATEMATHUECKOTO MOJICTTUPOBAHMS B KAUECTBE COCTAB-
HO# YacTH MCIOJb3YIOTCS Ha BCEX JTanax JMUAEMHOJOIMYECKOro aHa-
nau3a. Marematuueckoe MOJICTMPOBAHUE OCYIIECTBIISICTCS HAa OCHOBE
COOTHOIIICHHUH, BBIBOJJMMBIX M3 MU(POBOTO MaTepHania, XapakTepu3yro-
muX (aKTHYIECKOE MPOSIBJICHUE AUAEMHOIOIMYECKOro Mpoliecca, U Ha
OCHOBE HCIIOJIb30BaHUSI MaTeMaTHYECKHX (HOpMyJI, mapaMeTpaMu KOTO-
PBIX SIBISIOTCS] KOHKPETHBIC (DAKTOPBI pHCKa (KOJINYESCTBEHHOE MOJICIH-
poBaHue).

OCHOBHBIE AMUAEMHOIIOTHICCKUE TIOKA3aTeNIH, MCIOJb3yeMble TPH
NPOBEICHUH SIUJACMHUOIOTUYCCKOTO aHaN3a, — HOKA3amelb PAcnpo-
cmpanénnocmu 3ab0ne6anuli, XapaKTEPU3YIOIUN JIONI0 HACEJCHUS ¢
TEM WJIM WHBIM 3a00JIeBaHHEM B KOHKPETHBIH MOMEHT BPEMEHH, M KO-
apuyuenm 3aboneeaemocmu, XapakTEPUYIOIIMNA YaCTOTY BO3HHKHO-
BEHUSI HOBBIX CJTydacB 3a00JICBaHUS B TCUCHUE ONPEACIEHHOTO IepHOa
BpPEMCHHU.

OKOHYATEIBHOE 3aKIF0UYCHHE 00 3KOJOTHYECKOH 00YCIOBICHHOCTH
TEX WM MHBIX U3MCHEHUH B COCTOSHUU 3I0POBbS MOMYJISAIMH, & CIIE/0-
BaTeNbHO, U 00 YpOBHE HAMPSKEHHOCTH MEIUKO-DKOJOTHYECKON CH-
Tyaruu, GOpMyIHPYETCS MPH TOKA3aHHOCTH TPHYNHHO-CIIEICTBEHHBIX
CBsI3ell B CHCTEME «YEJIOBEK — Cpelia OOUTaHHSD.

4.4. CounanbHO-TUrMeHNYECKNA MOHUTOPUHT — UHCTPYMEHT
KOMMMEeKCHOW AMHAMUYECKOW OLIEHKU iIBNEeHUN U hakTopoB
B CUCTEME «Cpeda 00UTaHMSA — 300POBbe YeNoBeKay

Coyuanvro-eucuenuueckuti monumopune (CI'M) — rocynapcTBeHHas
cucteMa HaOMIOJCHUH 3a COCTOSIHMEM 3JI0POBbsl HACENCHHS M CPEbI
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0o0OuTaHus, UX aHAIN3a, OUCHKH U MIPOTHO3a, a TAKXKE ONpeAEICHUs IpH-
YHUHHO-CJICACTBEHHBIX CBSI3€H MEKIY COCTOSIHHEM 3[I0POBbSI HACCIICHUS
U BO3JieiicTBHEM (HDaKTOPOB Cpeibl OOUTAHUSI.

[MpeameroM CONMANBEHO-TUTHEHUYECKOTO MOHHUTOPHHTA  SIBIISTFOTCS
3aKOHOMEPHOCTH ¥ IPUYHMHHO-CIIEICTBEHHBIE CBSI3M MEXIy IOKa3are-
JSIMH 370pOBBs U pakTopamu cpenbl oOuTaHus HaceneHus. OOBEKT co-
UATBHO-TUTHEHHYECKOTO MOHUTOPUHTa — cpelia OOMTaHusl U JKH3He-
JESITeIbHOCTH, MCTOYHMKH TEXHOTEHHOTO BO3ICWUCTBHSA, COLUANbHAS
HHPACTPYKTYpa, 310POBbE HACEICHUSL.

Br160op moka3zareneif, XapakTepU3yIOIIUX COCTOSHHUE 37J0POBbs Hace-
JIHUsI, OKPY KAIOIIEH Cpebl U COIMAIBLHO-)KOHOMUYECKHX YCIIOBU, 32
KOTOPBIMH ~ OPTaHHU3YeTCsl HaOIIOIEHHE B COIHMAIBEHO-THIHEHHYECKOM
MOHHUTOPHHTE, TPEICTABISET JOCTATOYHO CIOKHYIO 3ajady, TaK Kak
JIOJDKEH COoYeTaTh B ceOe MPOCTOTY MONYYEeHUS] U HHPOPMATHBHOCTD, a
TaKKe YYUTHIBATh TEPPUTOPUATIBHYIO HEOJHOPOIHOCTh BO3JCHCTBUS Ha
HaceJICHUE MPUPOJIHBIX M TEXHOT'CHHBIX (PaKTOPOB.

4.5. l'eonHpopmMaLMOHHbIE TEXHONOrMK
B 9KONOro-rurueHM4eckux uccnesoBaHusAX

B nocniennee BpeMsi B 9KOJIOTO-TUTHEHUYECKUX HCCIIEIOBAHHUAX BCE
aKTUBHEE MPUMEHSIOTCS HOBBIE TEXHOJIOTHH, MO3BOJISIIONINE KOINYECT-
BEHHO YUYUTHIBATH BIIMSHHE JTHX (DaKTOPOB Ha 3/I0pOBHE IOACH, MPO-
THO3MPOBATh Pa3BUTHE MEIMKO-IKOJIOTNIECKONH 0OCTaHOBKH.

KauecTBO mpoBeneHnsI CaHUTapHO-THTHEHMYECKOT0 MOHUTOPHHTA U
9KOJIOTO-TUTHEHNYECKONH IKCIEPTH3bl BO MHOTOM 3aBHCUT OT 3(dek-
THUBHOCTH TIPUMEHSEMOH /s 3THX Ielied MHPOPMAMOHHOH TEeXHOJIO-
rud. OJJHUM H3 ONPEIEISIONINX 00CTOSTENbCTB, BIMSIOIIUX Ha BHIOOD
MHQOPMAIIMOHHBIX TEXHOJIOTHUH, COOTBETCTBYIONIMX IIETSIM U 3ajadam
9KOJIOTO-TUTUEHUYECKUX HWCCIIEIOBAHNH, SBIISETCS HMCKIIOYNATEIbHAS
3HAYUMOCTB IPOCTPAHCTBEHHO-BPEMEHHOI XapaKTEPUCTUKH [UIsl aHAIU-
3a JAaHHBIX O cpelae OOWTaHMS W 3/I0POBbE HaceseHHs. Meauko-
reorpaduueckoe KaprorpadhupoBaHHE IMO3BOJSET YCTaHABIMBATH Tep-
PUTOpHANBHBIE PA3IHYHs, CBA3AHHBIE C MX OHOTCOXHMHYECKUMH OCO-
OCHHOCTSIMH ¥ HEPaBHOMEPHOCTBIO pacIpeieICHHs MPOMBIIUICHHOTO
MOTEHIIMANA B PETHOHAX U HACENEHHBIX MMyHKTaX, YTO JIEJacT ero He3a-
MEHHMMBIM B IIpoliecce cOopa 1 aHann3a HHPOPMAIMOHHBIX MaTepHAIOB
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IpU MIPOBEACHUH COLHATIBHO-TUTMEHNYECKOT0 MOHUTOPUHTA U MEAUKO-
3KOJIOTHYECKOH IKCIIEPTHU3BI.

TpaguiuoHHO AJS LeJel MPOCTPaHCTBEHHOIO aHAIW3a MPUMEHSIIN
kaprorpaduieckuii Metoa. B mocnennue necsituinerust Ha 0asze KaprTo-
rpa¢uy, MareMaTUK{, KUOCPHETUKH M HCIOIB30BAHUS 3JIEKTPOHHO-
BBIYMCIUTEIBHBIX CPEJICTB aKTHBHO Pa3BUBACTCSl HOBas 00JIACTh — Teo-
rpaguyeckas nHpopmaruka (reonHdopmaTuka).

B 1970-e rT. OBLTH 3210KEHBI OCHOBBI KOMITBIOTEPHON KapTorpaduu.
B sToT nepuon BHUMaHKE U yCUIIMS UCCIie0BaTeNel B OCHOBHOM OBLIH
COCPEJIOTOYCHBI Ha CO3/IJaHUM KaYeCTBEHHBIX IHU(POBBIX KapT C UCIIOIb-
30BaHHEM TrpauuecKuX OOBEKTOB, NMPEACTABICHHBIX MHOXXECTBOM KO-
opauHat. B 1980-x rr. Ha ocHOBe OOBEOMHEHHs KapTorpaduyeckoit
WHQOPMAIUK U TPAJUIMOHHBIX 0a3 JaHHBIX MOSBUINCH MEPBHIC CHCTE-
MBI YIIpaBJIEHUS MIPOCTPAHCTBEHHBIMU NaHHBIMH, a B 1990-x — unHTEN-
JIeKTyaJlbHble MH()OPMAIMOHHBIE CHUCTEMBI, HCIIOJB3YIOLINE Pa3zHo00-
pa3Hble MyJbTUMEINHHBIE BO3SMOKHOCTH.

K nacrosmeMy BpeMeHH TeOMH(OPMAIMOHHBIE CUCTEMBI (haKTHUe-
CKU TPUHATH B Ka4ecTBE CTaHIAPTHOrO MPOTPaMMHOIO CPEICTBA IMpPH
aHaJIM3€e MPOCTPAHCTBEHHOT'O PACIPEICICHHUS JaHHbIX.

TI'eoepaghuueckue unghopmayuonnvie cucmemvl IPEACTABIAIOT COOOM
anmapaTHO-IPOrPaMMHBIM KOMIUIEKC, oOecrieunBaromuii cOop, obpa-
00TKy, oOTOOpaXeHHe M  PAaclIpOCTPaHEHHE IPOCTPAHCTBEHHO-
KOOPJIMHAIIMOHHBIX JIAHHBIX, MHTEIPAIMIO CBEJICHUI 1 3HAHUH O TeppH-
TOpUH I WX SPPEKTUBHOTO MCIOIB30BAHMS NP PEIICHUN TPUKIA]I-
HBIX 3a]1a4, CBSI3aHHBIX C aHAJIM30M, MOJCIMPOBAHUEM, IPOTHO3UPOBA-
HHUEM H yNPaBICHUEM OKpPY’Kalolleld cpeJoi U TeppUTOPUAIBHON opra-
HU3aluel oolecTsa.

SAnpom reonH(pOPMALMOHHBIX CHCTEM SBIseTcs LUQpoBas KapTa,
coJepkalias JaHHbIe O MPOCTPAHCTBEHHBIX OOBEKTAaX B BHJIE MX LH(]-
POBBIX TMpEACTaBICHMI, 00BEAMHEHHBIX B HAa0Op CIIOEB, 00Opasyromias
UHQOPMAITMOHHYIO MOJIENIb OTIPEACIEHHON TEPPUTOPHH, a TaKXKe Habop
onepauuii, OnmpeAessIomUX HX (YHKIHOHAIBHBIE BO3MOXHOCTU IIO
BOCIIPHATHIO, TPEOOPa30BaHHIO U aHAINU3Y HH(POPMAIINH.

Kpome rpaduueckoro oroOpaxkeHusi 00bEKTOB COAEpIKATCS CBEIe-
HUS, BKJIIOYAIOIIME: Ha3BaHUE OOBEKTAa M €ro WIACHTU(HUKATOp; OMHCa-
TeJIbHYI0 MH(OPMALUIO B BUAE CUMBOJIOB M HAJAIMUCEH, XPAHALIMXCS B
CrHeMANBHON Tabnuie aTpuOyTOB; KOJIWYECTBEHHYIO WH(pOpPMAaIUIO (B
YaCTHOCTH, O IUIOMIAAM OOBEKTa, KOHLUEHTPALUH BELIeCTBA, U3MEPEH-
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HOH B TOYKE, KOJMYEeCTBE 3aboyieBmMX B paiione). Bce coOpaHHbe U
YIOPSAOYCHHBIE CBEICHHUS B AajbHEUIIEM MOT'YT BOCIPOU3BOAUTHCS
KaK B UCXOJIHOM BHJE, TaK M B Ka4eCTBE PAa3JIMYHBIX CTATUCTUYCCKUX
nokasarened (Hampumep, B BUJE CPEIHHUX 3HAYCHUH, JOBEPUTEIHHBIX
WHTEPBAJIOB).

I'eonHopManMOHHBIE CHCTEMBI HAXOAST BCE OoJiee MIMPOKOE MpH-
MEHEHUE ISl M3YYeHHsI POCTPAHCTBEHHBIX aCIIEKTOB BIMSHUS KOJIO-
rHYECKUX ()aKTOPOB PUCKA M OXPAHBI 310POBbs HACEJICHHS TIPH BBINOJI-
HEHUU KOMIUIEKCHBIX MEIUKO-3KOJIOTHYECKUX UCCIIEeIOBAHUH, YCTaHOB-
JICHUW TPUOPHUTETHBIX 3arps3HUTENICH W ONpENeICHHH CTENCHH WX
BIIMSTHUS Ha 3200J1€Ba€MOCTh U CMEPTHOCTh HaCEJICHHS.

Y4uuThIBasi OTKPHIBAIOIIMECS BO3MOXKHOCTH 110 OpraHu3anuu coopa,
aHaJM3a M MPeJICTaBICHHS JaHHBIX O COCTOSIHUH 3710POBbsI HACEIICHUS 1
cpele ero OOWTaHUs, CBSI3aHHBIE C Pa3BHTHEM T€OWH(OPMAIMOHHBIX
TEXHOJIOTHH, pa3paboTaHbl KOHLENTYaJbHbIE OCHOBBI OPraHU3allu CO-
UATbHO-TUTUEHHYECKOTO MOHHTOPHHIA C HCIIOJIb30BAHUEM TI'€OWH-
(hOpMaIMOHHBIX CUCTEM.

K OCHOBHBIM ()yHKIHSIM, KOTOpPBIE T€OMH()OPMAIIHOHHBIE CHCTEMBI
npeHa3HaYeHbI BHINOJIHATh B PAMKaX COILMAIBHO-THTHEHHYECKOTO MO-
HUTOPWHTA, OTHOCSAT CO3JaHWE W aKTyalH3allui0 B PEXKHUME PeajbHOTOo
BpPEMEHH 0a3 JaHHBIX O COCTOSHUH 30POBBS M CPe/bl OOUTAHUS YeJo-
BeKa B eIUWHBIX Qopmarax (MHPOPMAIMOHHBIA (QOH), C IIPUBSIZKON
UX K KOHKPETHOMY OOBEKTY Ha MECTHOCTH, MOJICTUPOBAHUE CTPATETHIA
CaHHUTAPHO-3UAEMHOJIOTHIECKOTO HAA30pa, IPOTHO3UPOBAHUE COCTOS-
HHSI CAHUTAPHO-IHIEMUYECKOTO OJIaroroaydus HaceIeHHs.

KoHmponkHbie eonpock! u 3adaHust

1. Mlaiite ompenelieHHEe TUTHEHHUYECKOMY DErJIaMEHTHPOBAHUIO H
HOPMHUPOBAHUIO.

2. KakoBBI IPUHLIUIIBI YCTAHOBIICHUS TMTUEHUYECKUX PETJIAMEHTOB B
Pas3In4HBIX cpenax’?

3. HazoBuTe BUBI THTHEHUYECKUX HOPMATHUBOB.

4. Yto o3nauarot oustus [IJIK, TI1Y, I1[IB?

5. Ompenenute coaepKaHHE COLMATbHO-THTHEHHYECKOTO MOHHTO-
pHHTa.

6. UTo Takoe 3KOJIOTHYECKH 3aBUCUMBIE U3MEHEHHS 310POBbs?

7. aiiTe onpenencHus SMUIEMIYECKOMY MTPOLECCY U TUAarHOCTHKE.
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IMABA S

AOKA3ATEJIbHAA 3KONOMMYECKAA MEAULIMHA.
IOPUANYECKUE ACNEKTbI MEAUKO-3KONOMMMYECKON
BE3OMACHOCTH

MeaunnHa Kak HayKa U3ydaeT OMOJIOTHYEeCKHE MapaMeTphl YeJoBeKa
B HOpME U TPH MATOJIOTUH, U3MEHEHHE HOPMbI TIOJ] BIUSHUEM Pa3jiny-
HBIX ()aKTOPOB OKPYIKAIOIIEH CPEIIbI.

Hecmotpss Ha OypHBIH mporpecc (yHIaMEHTAIBHBIX MEIUKO-
OMOJIOTUYECKUX HAyK, HAIIM 3HAHUS O YEJOBEKE HE HOCST M, HABEPHOE,
HHUKOT/Ia He OyAyT HOCHThH MCUEpIBIBAIONINN XapakTep. Peakuuu opra-
HU3Ma ¥ OKPYXKAroIasi ero MpUpOIHAs ¥ COIMaIbHAS Cpe/la HACTOIBKO
MHOT000pa3Hbl 1 MHOTO(AKTOPHBI, YTO WX BO3JIEHCTBHE W B3aUMOJICH-
CTBHE MOPOH TPYAHO MPOTHO3UpPYEMBI. JII01 KUBYT B Pa3HBIX KIMMa-
TUYECKUX YCIIOBUSX, ITOJ BO3/IEHCTBHEM Pa3IIUYHBIX (DAKTOPOB MPHUPOI-
HOW W COIMANBHON cpenbl. B ¢Bs3M ¢ 3TUM TOJBKO HA OCHOBAaHHH TEO-
pETHUYECKUX 3HAHMK O OOJIE3HU W €€ Pa3BUTHHU (3HAHHUM BCErJa HEIMOJI-
HBIX) HENb3sl cO3/IaTh d(PPEKTHBHBIA U Oe30macHbIil MeTo ] JieueHus. B
TO XK€ BpeMs B MPaKTUYECKOW MEIUIIUHE JOJTHE TOABI JTOMHHHPOBAI
AMIMPUUYECKUIA TIOAXOJ], CYTh KOTOPOTO COCTOsIa B IPUMEHEHUH METO-
JIOB TUaTHOCTHKH W JIeUeHUs, SP(HEeKTUBHOCTh KOTOPHIX OblIa 000CHO-
BaHA NPEUMYIIECTBEHHO TEOPETHUYECKU. PyKOBOACTBOM mjisi Bpaueit
CITY’)KHJIK WX COOCTBEHHBIN OITBIT BpadeBaHWs M TPYIbl APEBHUX aBTO-
pUTETHBIX (HHUIOCOPOB, METUKOB U ATXHMMHUKOB.

Konuenuuu aoka3aTensCTB B MEAUIMHE YXOAAT K cepenune XIX B.,
Kor/ia OBLJIO BBEIEHO NMOHATHE «IOKa3aTelbHas MEIUIMHA» U chopmy-
JMPOBaHBl OCHOBHBIE €€ MPUHIHUITBL. YTO Takoe MeIUIMHA, OCHOBaHHAS
Ha JI0Ka3aTeNIbCTBaX ([oKa3aTelibHas MeauimHa, evidence-based medi-
cine)? DT0 KOPPEKTHOE WCIOIH30BAHHE B MEIUIIMHCKOW MPaKTHUKE Ha-
JIeKHBIX HAYYHBIX JI0KA3aTeIbCTB MO MPUEMIIEMOCTH H 3()QeKTHBHOCTH
HOBBIX JIeueOHO-IMarHOCTHYECKUX mponeayp. OCHOBHAs 1elb JI0Ka3a-
TEThHON MEIUITUHBI — YCTAHOBIIEHUE U YCTPAaHEHHE IPUIMHEI O0JIE3HH C
WCTIONIb30BAaHUEM CTATUCTHUYECKUX METONIOB HcciemoBaHus. [Ipu atom
HOBBIE JIeueOHO-TMarHOCTHYECKUE TIPOIICYPhI, BHEAPSIEMbIC B IPAKTH-
Ky, TIPEXKJIE YeM IONydUTh pa3pelieHre K MPaKTHYECKOMY IpPHUMEHe-
HUIO, JIOJDKHBI TIPOHTH JIOCTATOYHO OOUIMpPHBIC PaHIOMHU3MPOBAHHBIE
KOHTPOJIHMPYEMBIE HCCIIETOBAHUS.

141

BepHyTbCs B KaTanor y4ebHukoB
http://y4ebHukn.mHdpopm2000.pd/uchebniki.shtml



Y3HanTe CTOMMOCTb HanMcaHus CTyAeH4Yeckon paboThl Ha 3aka3
http:/ly4e®Hukn.mHpopm2000.pd/napisat-diplom.shtml

Ycnexu, JOCTUTHYThIE MUPOBOM MEIUIIMHOM, HANPSMYIO CBSA3AHBI C
YPOBHEM 3aTpar Ha COOCTBEHHO MEIMIMHY W Ha HaydHble U 0Opa3oBa-
TesibHble Liend. COCTOSIHUE 30pOBbsI HACEIECHUS CYLIECTBEHHO 3aBUCUT
OT YPOBHSI HAYYHBIX MCCJICIOBAHMI B JJAHHOW CTpaHe M KBaJTU(UKAIIUU
MEIUIUHCKUX KaapoB. OOOCHOBaHHOCTh MPUHUMAEMBIX PELICHUH B
HACTOSAIIEee BpeMs OLIEHWBAETCS C MOMOIIBI0 CTATHCTUYECKHX METOJIOB
aHaJIn3a OMIIUPUICCKUX JaHHBIX.

3a mocnegHee BpeMs HM3MEHMICS CTHIb HAy4YHBIX MCCIEIOBaHMIA.
Haunbonee 3HaYMMBIM SIBISETCS IIMPOKOE MIPUMEHEHHWE METOIOB Mare-
MaTHYECKOTO MOJICITUPOBaHus. MareMaTH4ecKu KOPPEKTHO CPOPMYITH-
poBaHHasl 3a/a4a MO3BOJISIET Jy4Ile MOHSITH CYIIHOCTh MpoOJsieMbl. 3a-
4acTylo ycIlex WM HeyAaya peuleHus crenuduyeckoil mpobiaeMsl mpe-
JOIIpEJIeSICHbl YPOBHEM MAaTEMaTUUECKOro aliapara, UCIOJIb3yeMOro
nccienopareneM. MaTemMaTHyecKue MOJIENHN MIPEICTABISIOT COO0H OJIMH
13 COCOOOB ONHUCAHUS OKPYXKAIOLIEH NefCTBUTEIbHOCTH, OTINYASICh OT
JPYTUX CIIOCOOOB ONMCAHMS 3HAYUTEIHLHON CTENCHBIO a0CTPAKIMU, YTO
NPUBOJUT K YHHBEPCAIHM3ALUH METOJOB MpPU JIFOOOM TPUKIATHOM HC-
CIIEZIOBAaHUM. MaTeMaTHYECKHE METOAbl MO3BOJISIIOT  A(PQPEKTHBHO
CTPYKTYpHUpPOBaTh M aHAIU3UPOBATH OONbIINE OOBEMBI HH(OPMALUH,
HaKaIIMBaeMbIe B pa3iMuUHBIX oOnacTsax 3Hanui. K Hanboliee BaKHBIM
MaTeMaTHYeCKUM pas3fiesiaM, HCIOJIb3YEeMbIM B MEIHULMHE, OTHOCUTCS
CTaTUCTHKA.

CoBpeMeHHBIE KOMITBIOTEPHEBIE MPOrpaMMBbl NPU3BAHBI OKa3aTh d(-
(bexTUBHYIO TMOMOIIL HcchenoBaTeno. Vcmonap3oBaHue mporpamm (B
YaCTHOCTH, CTATHCTHYECKUX NAaKETOB NPUKJIATHBIX MPOrpaMM) paciiu-
psieT BO3MOYKHOCTH IIPY PELIEHUM NMPUKIAAHBIX 3a1ad. CienyeT Takxke
OTMETUTB, YTO C POCTOM KOMITBIOTCPHBIX TEXHOJIOTHI POJIb MaTEMAaTUKH
BO BCEX MUCLHUIUIMHAX emé OOoJbIle YCHIIMBACTCS, TAK KAK IOSBIISETCS
BO3MOXXHOCTb PEAJIbHOTO MPUMEHEHHS CJIOKHBIX MAaTEeMaTHUECKUX MPO-
HeAyp, paHee HeOCTYMHBIX IS MPAKTUYECKON peau3arii.

3a MOCJICAHUE TOAbI NOABUINCH HOBBIC HAaY4YHBIC JAaHHBIC 11O METO-
JOJIOTUM W METOAMYECKUM MOAXO0JaM T'MTMEHUYECKON IUarHOCTHUKH,
OIIEHKE U MPOTHO3MPOBAHUIO COCTOSIHUA 3[IOPOBBS JIIOJEH MPH BO3EH-
CTBHH (AKTOPOB OKpYXarolei cpeabl, chopMyarpoBaHbl Oa3uCHEIC
MOJXOBI JUISl PAaCcIO3HABAHUS JOHO30JIOTHYECKUX COCTOSIHMH, ompese-
JICHBI ITyTH COBEPIIEHCTBOBAHMS NPOPHUIAKTHYECKON MEAULIMHBI.
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5.1. MeTopgonorusi akormrmeHnol

O0beKTaMy U3yYEHUS TUTHEHBI SBJISIOTCS KaK OT/IENbHBIHN 310pOBBIii
YeNoBEK, TaK M KOJUJIEKTHBBI MPAKTUYECKU 370pOBbIX Jtoaei. Karero-
PHSL, XapaKTEePU3YIOIIAsi COCTOSIHAE MPAKTHYECKH 3J0POBOTO YEJIOBEKA U
KOJIJIEKTHUBA 3JI0POBBIX JIIOJEH, — 370pOBbE, OTpa)karollee AUHAMHUeE-
CKOE PaBHOBECUE MEKIY OpraHU3MOM M OKpyKarolei cpenoil. OcHoB-
Has U crenuduYecKas Leidb TMTMEHbl — MMO3HAHUE 3aKOHOB M 3aKOHO-
MEpPHOCTEH B3aMMOJCHCTBUS 30POBOIO UEJIOBEKA, 370POBBIX KOJIIEK-
THUBOB, TIOMYJISALWU HACEJNEHUS C €CTECTBEHHOW M M3MEHYHMBON OKpYy-
xaromeil cpenoil. Ha ocHOBaHMM 3TOro pa3zpadarbiBatoTCsi CIOCOOBI U
CpeAcTBa, 00ECIeUYNBAIOIINE COXPAHEHHE U YKPEIICHHE YEJI0BEYECKOTO
coobmiectBa. ['MrueHa BKItO4aeT B ceOs psiji CAMOCTOSTENBHBIX JTHCIIU-
IUIMH (Cpeau KOTOPBIX, B YACTHOCTH, 00IIasi, COUMalbHAs, PagHaldoH-
Hasl, CAHUTAPHO-TOKCUKO-JIOTUYECKasl, SKOJIOTUECKast).

OKoJoruueckas rurueHa (IKOTMTHeHa) OTIMYaeTCsl OT APYTHX JUC-
UIUTMH MaciiTaboM u3y4yaeMbix siBiieHHH. OObeKTaMHu HCCIIEIOBAHHS
ABIIIIOTCS YENIOBEK M 4esloBedeckue nomyssinuu. Ilpeamer usydenus —
3I0pOBbE YEJIOBEKa U IOMYJIILMYU; LENb — COXPAaHEHHE, YKpEeIUIeHHE U
MIPUYMHOXEHHE 3I0POBBSI.

I'Hoceonornueckre MpoOIeMbl SKOTUTHEHBI PELIAIOTCSl B METOA0JIO-
THYECKOM M METOJMYECKHX ACIEKTax — 310pOBbe, MPOPHUIAKTHKA, OK-
py’xaromasi (BHELIHAS 110 OTHOLICHHUIO K YENIOBEKY) cpela, oOpa3 Kus-
HH.

Yro xe Takoe 310poBre? CymiecTByeT Oosee cTta onpeneneHuit 310-
POBBSI, YTO CBS3aHO CO CJIOXKHOCTBbIO (DEHOMEHa M pa3uuueM Lesei
JOCTHKEHHUA KOHKPETHBIX MOKa3zaresnen 370poBbs. OnpeeneHue J0K-
HO cozepKaTh BO3MOXHOCTb €0 KOJIMYECTBEHHOro m3Mepenusi. HeoO-
XOAMMOCTh KOJHWYECTBEHHOTO HM3MEPEHHUsl 3I0POBbS OUYEBUAHA, HOO
HEJb3sl 10 KOHIIA MOHATh CYHIIHOCTh (PEHOMEHA, CIPOTHO3UPOBATH €ro
HW3MEHEHUE U ONPEAETIUTh CTPATETHIO YIPaBJICHHs 310pOBbEM O€3 COOT-
BETCTBYIOILEH KOJIMYECTBEHHOH MH(OpMannu. 310pOBbE UMEET MHOKE-
CTBO YpOBHEH, U B MPAKTHIECKOM OTHOIICHWH Yallle BCEro TpeOyeTcs
HE U3MEPSATh €r0 MaKCUMyM, T.€. «HJeal», a YIUTHIBAaTh OOHEKTHBHbBIE
PeaTbHOCTH CETOJHSIIHErO THSI.

300posve Ha MHAMBUAYATbHOM YPOBHE NpEACTaBIIsieT cOOOH Takoe
COCTOSIHUE CTPYKTYPBI, PYHKIMH U alalTAIMOHHBIX PE3EPBOB, KOTOPHIC
o0ecreunBaloT YeNOBEKY XKM3Hb B JAHHOE BpPEMsl, B JaHHOW KOHKpET-
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HOHU cpene. 3amada 3aKIOYacTcs B TOM, YTOObI U3MEPHUTH 3TH COCTOS-
HUS, BBIPA3UTh KOJIMYECTBEHHBIMH NOKA3aTENIMU MU €IMHBIM ITOKa3a-
TeneM. DTU KPUTEPHUH peaTU3yloTCsl MOKa MOCPEICTBOM HEraTHBHOM
KOMITOHEHTHI 3/I0POBbsI, T.€. TIOCPEACTBOM «Oose3Hn». [Ipu 3ToM n3me-
psAeTCa HE KOJUYECTBO 3[0POBBS, 4 BEIUUYMHA €r0 yTPaThl, U 30POBbE
onpezensieTcs, Mo CyTH, KaK OTCYTCTBHE OOJI€3HH, YeM HapylIaeTcs
OJIMH U3 METOAOJIOTHUECKUX MPUHIIUIIOB MMO3HAHUS, COTTIACHO KOTOPOMY
HEJb34 JOBEPATH ONpPEACICHUSIM, OCHOBAHHBIM Ha OTPa)KEHUU HETaTUB-
HBIX KaTEerOpUil CyIIHOCTH.

Jis OUEHKH CTPYKTYpBI UCIIOJB3YIOTCS TOKa3aTeld (hru3ndeckoro
pa3BUTHS, JUIA OLEHKH (YHKIMA — TMOKa3zaTend (GU3NIECKOTO M YMCT-
BEHHOI'O COCTOSIHUS; aJalTalMOHHBIE PE3EPBBI OLCHUBAIOTCA MO MHO-
TOYHUCIIEHHBIM OMOXHMUYECKUM, UMMYHOJIOTHYECKUM, 3HIOKPUHOJIOTH-
YECKUM M JIpyrMM MokazatensM. Mx BbIOOp He cTaHIapTH30BaH U BO
MHOT'OM 3aBUCHUT OT MO3UIUHN UCCIIEOBATENS], €TO0 TOATOTOBIEHHOCTH 1
METOIUYECKUX BO3MOkHOCTEH. [lpu onpeneneHnu MOITHOCTH 3/I0POBBS
UCTIONIB3YIOTCS TOKa3aTenn OOJNe3HEHHOCTH WM MopOuaHoctu. B cra-
TUCTUKE UMH 00O03HAYaNach PaclpoOCTPaHEHHOCTh 3a00JIEBaHUMA, BBIpa-
JKaeMasl KaKk OTHOIIIEHHE YUCIa BCeX 3a00JIeBaHMiA 32 TOJ], YMHOKEHHOTO
Ha THICAYY, K CpeAHEN YHCIEeHHOCTH HaceneHus. CyIecTByeT MOHATHE
KaK MHIUBUIYAIBHOTO, TaK U «OOIIECTBEHHOTO 3I0POBBS», C COIMAIb-
HO 3HAYUMBIMU KPUTEPHUSIMHU.

Tak kak 3I0pOBbE B MEPBYIO OYepeIb 3aBUCUT OT YCIOBUH KHU3HHU,
OKpY>Karollle NMpUpOAHOU M COIMAJIbHOM Cpelbl, OJIHOW U3 OCHOBHBIX
po0JIeM IKOTUTHUEHBI SIBISIETCSA W3yYeHHE COCTOSHHUS STHUX Cpel, UX
BJIUSIHUS HA 3]I0POBBE.

HccnenoBanue coCTOSAHMS OKpY>Karollled cpeibl U €€ B3auMOJIEUCT-
BHUS C YEJIOBEKOM — CJIOKHAs 3a]1a4ya, pelICHUE KOTOPOU CTallo COLMallb-
HBIM 3aKa30M HOBOM HayKe — 3KOJIOTHH. DKOJOTHs c(OPMHUPOBAIOCH B
KOHIIE TPOIIIOTO CTOJICTHS M MOJyYHia CBOE IMepBOHAYaNbHOE 0hopM-
JIeHWe W Ha3BaHWe B Tpyaax O. ['ekkelns, B 4aCTHOCTH B €ro padore
«Bceobmas mopdomnorus opranuzMony» (1866 r.).

[MepBoHAaYaTBLHO IKOJIOTHS paccMaTpUBallaCh Kak YHCTO OHONOTHYE-
CKasg HayKa, M3ydarolias B3aMMOOTHOIIEHHUS KUBOTHOTO U PaCTUTENb-
HOTO MHpa Jpyr ¢ APYrOM U C OKpYKarolleil HeopraHu4ecKou mpupo-
Joi. B mBanmareie rofsl NpoOIIOro CTOJIETUS B 3TH B3aHMOOTHOILIEHUS
BKJIFOYMJIA YEJIOBEYECKHE COOOIIECTBA WM OMOAHTPOMOLIEHO3BI C HX
COIMAJHbHBIMU aTpUOyTaMH. BO3HUKIA «COUManbHAS 3KOJOTHSIY WU
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«IKOJIOTHsI 4eloBeKa». Pa3BuTHE HAYyYHO-TEXHUYECKOTO IIporpecca
00yCIIOBUIIO BO3ICHCTBHS Ha OKPYKAOIIYIO Cpely B MacmiTadax, cpas-
HUMBIX C T€OJIOTHYECKUMU. DTH MPEACTABICHUS O COIUAIBHON JKOJIO-
MM TPaHC(HOPMHUPOBAIUCH B MPEIACTABICHUS O MEXaHHM3MaX COrjaco-
BaHHOCTH aHTPOTIOT€HHBIX IMOTOKOB YHEProMaccOOOMEeHa ¢ MPHUPOIHBI-
MU KPYrOBOPOTaMH BEIIECTBA W SHEPrUM B paMKax IEJIOCTHOH OHO-
WJIH, TOYHEE, HOOC(EPHI.

Henp 3TOr0 yuyeHusi — ONTUMHU3AIMUS HA3BAHHOM COTJIACOBAHHOCTU U
CO3JIaHNe e€OUHOM COITMOECTSCTBEHHOM CHCTEMEI B3amMocCBs3eil. BHece-
HUE€ aHTPOIOTE€HHOTO Hayajga BO B3aUMOJEHCTBHE CUCTEM, M3Yy4aBIIHX-
Cs KJIACCHYECKOU SKOJIOTHEH, HEU3MEPUMO YCIOXKHUIO U PACIIUPHUIO
Kpyr mpoOieM. B HacTosiee BpeMs SKOJOTHS paccMaTpUBaeTCs Kak
creru(puUecKuii 00IICHAYUHBIA MOAX0/], HAIIPABJICHHBIA HA W3ydYeHHE
NPUPOJIbI M 00IIecTBa. B MpakTHYEeCKOM IUIaHE MPOOJIEMBbI 3KOJOTHH
pelarTcs, TJIaBHBIM 00pa3oM, B O0JIACTH, TaK Ha3bIBAEMOW OXPaHBI
OKpYKalollle¥ cpelibl, T.€. MPUKIaAHON YaCTH 3KOJIOTHH.

B Takom Buje 3KOJIOTUS BOlIAa B MPOTpaMMbl I€MCTBUM Ha HAIUO-
HaJbHOM M MEXIYHApOJHOM YPOBHSIX. OKOTMTME€HA YCTaHABIMBAET
pUpOTy (PaKTOPOB M CYHIHOCTh WX JCHCTBUS HA OPTaHHM3M 4YeIIOBEKa,
ONPEAEIISIET TPAHUIBI UX OTPULIATEIIBHOTO U MOJIOKUTEIIBHOTO BIUSHUSA,
T.€. THTUEHUYECKUE HOPMATHUBBI.

IIpu mpoBeaeHUN MEAMKO-3KOJIOTMUYECKOIO HCCICHOBAaHUS Ha Tep-
BOM 3Talle Bcerjaa HeoOXoauMo c(hOpMyJIHPOBaTh KOMIUICKC MOKa3aTe-
JIeH COCTOSTHUS 3/IOPOBBs, 00ECICUHBAIONIUX OLIEHKY 3I0POBBS OT J0-
HO30JIOTHYECKUX JIO MATOJIOTHIECKUX COCTOSHUM.

MeTtogonornyeckass 1 MeToguyecKkas 0a3a JOHO30JIOTHYECKON Juar-
HOCTHMKHU B HACTOSIIEE BPEMSI HAXOJUTCA B CTAJMU CTAHOBJICHUS U aAK-
TUBHOIO pa3BUTUA. [IpHOpUTET MPUHAAIEKUT OLEHKE COCTOSIHUS aJar-
TallMOHHBIX PE3€PBOB OPraHMU3Ma, YTO TO3BOJIAET BHISIBUTH HayalbHbIC
CTaJIMU TIEpEXoa OT 3/I0POBbs K 0OJIE3HHU, KOT/Ia CYIICCTBCHHBIC HapY-
1ieHus QYHKIUH, U TeM 00JIe€ CTPYKTYpPhI, OTCYTCTBYIOT.

Hcxonst U3 mpakTUKU MEAUKO-3KOJIOTHYECKUX HCCIEIOBAHUN, MOX-
HO BBIJIETIUTH CIIEAYIOIIME TPYIIIbI MOKa3aTeNel: MoKa3aTelu ajamnta-
IIMOHHBIX PE3EPBOB OpraHu3Ma (B YaCTHOCTH, (DPU3HOJIOTUYCCKUE, UM-
MYHOJIOTHYECKHE, OMOXMMHUYECKHE, TeMAaTOIOTUYECKHE); TOoKa3aTelu
(hYHKITMOHATBHOTO COCTOSHUS (IT0 KIMHUYECKUM CHMIITOMAaM W CHH-
IpoMaMm 3a0oyieBaHul), HecmenM(pHUSCKUE ITOKA3aTeNH; IOKa3aTelIu
COITMAILHOT'O COCTOSIHHUS.

145

BepHyTbCs B KaTanor y4ebHukoB
http://y4ebHukn.mHdpopm2000.pd/uchebniki.shtml



Y3HanTe CTOMMOCTb HanMcaHus CTyAeH4Yeckon paboThl Ha 3aka3
http:/ly4e®Hukn.mHpopm2000.pd/napisat-diplom.shtml

B cBsi3u ¢ mosiBIEHHEM U pa3BUTHEM IMOKa3aTesel 3710pOBbs, HMEIO-
[UX KOJMYECTBEHHOE BBIPAKCHUE U, OC3YCIIOBHO, CTATUCTHYCCKHIA Xa-
paKTep pacrmpeescHus, Uil UX aHaiu3a U 00pabOTKU B I0Ka3aTelIbHOM
MCONIMUHE HUCIIOJIB3YIOTCA 2JICMCHTBI TCOPHUU BEPOATHOCTH U MaTE€MaTu-
YECKON CTATHCTHKH.

5.2. UIcnonb3oBaHue CTaTUCTUYECKUX METOAOB
npv oueHKe ywepba 340pOBbLI0 HaceneHus
OT Bo3fencTBuA hakTopoB cpeabl 0OUTaHUA

5.2.1. Buapl CTaTUCTUMYECKUX pacnpeaeneHnii nokasarenen
300pOBbS HACEeNeHus

Hopmanvhoe pacnpedenenue

[okazarenu 370pOBbS SIBISIOTCS CydaiiHbIMH BennmunHamu. OnuH
U3 OCHOBHBIX KPHTEPUEB BIMSHHS Ha 3710pOBbE HETaTHBHBIX (haKTOPOB
okpyxkatomeit cpensl (OC) — paznuyue CTaTUCTUIECKUX MHOXKECTB I10-
Ka3aTeseH 310pOBbsl B HCCIICyEMOM U KOHTPOJIBHOM paiOHaXx.

[Tox KOHTPOJIBHBIM PAfOHOM MOJpa3yMeBaeTCs TEPPUTOPHUS, HA KO-
TOPOH TPEIIONIOKHUTEIBHBIE JKOJIOTHYECKUE (HaKTOPHl BO3ACHCTBUS
oTcyTCTBYIOT. OcCTallbHBIE XapaKTEPUCTHUKH OKPYKAIOLIeH Cpelibl U 3710~
POBBSI HACEJICHUSI B UCCIIElyEMOM M KOHTPOJIBHOM paiiOHaX OJHOTHUITHEI.

OTcyTCcTBHE 3KONIOTMYECKU IPUOPUTETHBIX (PaKTOPOB BO3ACHCTBHUS B
KOHTPOJIBHOM pailoHE YCTaHaBIMBAETCS CPAaBHCHHUEM DJKOJIOTHYECKUX
noka3zateneit kadectsa OC (Bona, BO3AyX, OYBA, MPOILYKTHl MUTAHNA) U
pe3yJbTaTOB aHAJIM3a COACPIKAHUS TPHOPUTETHBIX SKOTOKCHKAHTOB B
omocyOcTparax (KpoBb, MOYa, BOJIOCHI, HOI'TH) HACENEHUs, TPOKUBAIO-
HIET0 Ha CPaBHHMBAaEMBIX TEPPUTOPHUSIX. B CBsI3M ¢ 3TUM HEOOXOAUMO
3HaTh BUIIBI U TApAMETPhI BOBMOKHBIX CTATUCTHYECKHUX PacIpeleICHHMA
MoKa3aTenell 370pOBbs, ONPEICIUTh KPUTEPUH COBIAJCHUS CTaTHUCTHU-
YECKUX MHOXECTB.

CTaTHCTHUECKUI aHATM3 MHOXKECTBA pealbHBIX YaCTOTHBIX pacrpe-
JeTICHUI TOKa3aTeseld 370pOBbs Ha OPraHW3MEHHOM, OPraHHOM, CHC-
TEMHOM U OMOXMMHUYECKOM YPOBHSX TOKa3al BO3MOKHOCTH CYIIIECTBO-
BaHUsI TPEX BHUIOB CTAaTHCTHUECKHX HEMPEPBIBHBIX paclpellelIeHHH:
HOpMasibHOE (pacmpenernenue ['aycca), morapupmMudecku HOpPMaIbHOE
(JtorHOpMaJIbHOE) 1 ACUMMETPHUYHOE TIOIUMOIAIIBHOE.
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HenpepriBHast ciaydaiiHas BenuurHa L Ha3bIBaeTCd HOPMAlbHO pac-
npeesieHHON ¢ mapamerpamu m u s (m, s = const, s > 0), eciu e€ QyHK-
1IUS TNIOTHOCTH pactipenenenus P(L) umeer Buj

L o L=m)?
o exp( 7o ), (5.1)

2
rae m = M(L) — maTemaTtndeckoe oKuaaHue (CpeaHee); 6~ — TUCTIePCHs;

P(L)=

s = \/0_2 — CcpeqHeKBagpaTHUecKoe oTKiIoHeHue. ['paduk pynkaun P(L)
Ha3bIBAaIOT HOPMaJlbHON KpUBOMW, Wi KpuBoi ['aycca. B touke L = M
KpHUBasi IMEET MaKCUMYM, a TOUKH L = M + ¢ SBJIAIOTCS TOUKaMH Iepe-
ruba KpUBOM, KOTOpast CHMMETpUYHA OTHOCHTENbHO L = M (puc. 5.1).

P(L)
0,20-

0154 '
0,10-

0,05

0,00 i .
0 2 4 6 8 10 12 14 16 18 20 22
m-¢ m m+e L

Puc. 5.1. @yHKUHMS IVIOTHOCTH HOPMAJIBHOTO pacipeeeHHst

Bun xpuBoii I'aycca 3aBucur ot 3HaueHuii M u c; 3HaueHus M casu-
raroT KpUBbIE KOHTPYIHTHO, 3HAUYEHHUS G M3MEHSIOT Gopmy KpuBoil. C
YBEJIMUEHHEM G KpUBasi CTAHOBHUTCS OoJiee MOJIOroM, C YMEHBIICHUEM —
6onee y3koif. Pactipenenenne L = N (M = 0, 6 = 1) Ha3bIBaIOT CTaH-
JApTHBIM HOPMaJIBHBIM PaclpeieICHUEM.

Jocapugmuuecku Hopmanvroe (102HOPMATbHOE) pacnpedeneHue

CrnydaiiHas BenmuyuHa L MMEET JIOTHOPMAJIbHOE pacrpesiesicHue, ec-
mu In(L) COOTBETCTBYET HOPMAIbHOMY PAaCIpEeICHUIO, WIIH, €CIIA Be-
JTUYMHA X UMEET HOPMAaIbHOE pacIipe/ielieHne, TO BEIWINHA ¥ = eXp(x)
HMMEET JIOTHOPMAJIbHOE PaclpeeIcHUE
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IInoTHOCTH JOTHOPMAJIBHOTO paCIIpencICHUs

1 ‘ _ (In(x)- In(a))?
PRyt exp( B ), x>0 (5.2)

MoKa3aHa Ha puc. 5.2.

Px)=

P(x)
0.8-

0,6+

0-0 LA WL B P B R B SR A S R NN S N
0 2 4 6 8 10 12 14 16 18 20
X

Puc. 5.2. ®yHKuums mioTHOCTH JOrapupMUUECKH HOPMAJIBHOTO PaCIIPE/ICIICHUS
(mucniepenss D = a” - exp(c?)- (exp(c? — 1))

Acummempuunoe norumMooanrvroe pacnpeoenenie

CornacHo OmMyONMKOBaHHBIM B JIUTEpaType DKCIIEPUMEHTAIbHBIM
JMAHHBIM, a TaKXe pe3ylbTaraM KIWHUYECKUX OOCIIeIOBaHHWN Haceie-
HUS, TIPOXKUBAIOIIETO BOIN3M XUMHUYECKH OIMACHBIX OOBEKTOB, 4aCTOT-
HBIE pacrpe/enieHus GU3U0IOTHIECKUX TIoKaszaTelneil (B JanpHeleM —
[OKa3aTeNn) MPU KIMHUYECKHX OOCIEIOBAaHUSX MOTYT MPEICTABIATH
co00¥1 acHMMETpUYHBIE KPUBEIE, HE COOTBETCTBYIOIIHE B 00IIEM cliydae
3aKOHY HOpMaJIbHOTO pacrnpexaeneHus. OnHaKo, HECMOTPS. Ha 3TO, IS
yII0OCTBa CTATUCTHYECKOH 00pabOTKH JieNiaeTcsl anpruOpPHOE JOMYIIICHUE
0 COOTBETCTBHH ATHX pacIpeAeiieHUH i HOPMAIbHOMY 3aKOHY.

YacroTHble pacmpeeNieHus MMoKazareneid, B OOJBIIUHCTBE CIy4acB
BCTpEYAIONINECs Ha MPAKTHKE, TPYTHO Pa3JIeNUTh Ha 00JIaCTH «HOPMBI»
U «IaTOJIOTHW», TaK KaK OHM YETKO HE Pa3NeisroTCs Ha AMXOTOMHYE-
CKHe U TeM 0ollee MoIMMOIaTbHbBIE (XOTS SIBHOE pasJelieHue Ha0o1a-
eTcs B PEIIKUX CITydasix) He UMEIOT Pa3IMYHBIX BBIICJICHHBIX MTHKOB, U3
KOTOPBIX OJTMH COOTBETCTBOBAJ Obl «HOPMAaIBHOMY» COCTOSIHUIO 3]I0PO-
BbS, @ IPYTON — «ITaTOJIOTUIECKOMY.
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Ha npakTtuke aHanu3upyroTCs MOKA3aTE€Iu «CMEIIAHHBIX» TPy
JIOJIEH, U OJHU M T€ JK€ IMOKA3aTeNH IS «OOMBHBIX» H «3IOPOBBIX) IIe-
PEKPBIBAIOT APYT APyTa. ITO 00CTOATEIHCTBO TUIIWYHO TSI YACTOTHBIX
pacnpeneneHnii mokasaTenei.

B ciydae 3aMeTHOTO «BBIpOXKIEHUI» PAKTHIECKOTO pactpeaeseHus
1oKa3arens B CTOPOHY JUXOTOMETPUH WM MOJIUMOAAIBHOCTH, 0COOEH-
HO TIpH HaOMIOJeHUH 00acTel MmokasaTesiei, JIexalyx 3a MpejellaMu
YCTAHOBJICHHBIX YMCIIEHHBIX MOTPAHUYHBIX HOPMATHBOB, BO3MOXHO U
[eIecO00pa3HO pa3JeNiaTh «CMEIIaHHYI0» (YHKIHIO pachpeseseHus
(cMemaHHYIO IO «HOPME» U «IATOJIOTHI) aHAIM3HPYEMOTo IoKa3arTe-
ISl HA OTJIENbHBIE (PYHKIIMU pacTpeie]IeHus — JUI KHOPMBD) H «TIATOJIO-
rumy. [ns Kaxgol rpynmbl TaKUX YCIOBHBIX KaTErOpHM COCTOSHUS
310pOBbsl (DYHKIIMSI pacnpeieNieHNs] MoKa3aTeNs Mpe/noiaraeTcsl cooT-
BETCTBYIOIEH HOPMAJILHOMY paclpeesieHHIO.

Takoe pazgeneHue IerIecooOpa3HO MPOBOIUTH MPH aHAIHM3E IPH-
YHUHHO-CJICACTBCHHBIX cBsI3el 3360H6BaeMOCTI/I N UCTOYHHUKOB HETAaTUB-
HOI'0 BJIMAHUA, JJIA pa3sACIbHOIO U3YUYCHUSA «HOPMAJIbHBIX» U «IIATOJIO-
TUYECKUX) TPYIIL.

IIpenmonoxum, uro P(L) HempepbiBHAs (GYHKIHS paclpeneseHus
4acToThl P 1o 3HaueHuto nokasarens L. [Ipu yBenuyeHuu yucia Ha-
OmoneHnit P MOXKHO paccMaTpHBaTh KaK BEJMYHHY, TIPUOIHKAFOIILYIO-
Cs K IDIOTHOCTH BEPOSITHOCTH HaONFO/IeHus Tokazatens. [lpu atom 06-
JIaCTh U3MEHEHUS! HAKOIJICHHOM BEPOATHOCTHU COOTBETCTBYCT MHTCpPBA-
ay [0,1], a obnacTh U3MeHeHHs ToKa3aTels L B o0IeM cliyyae He orpa-
HHUYEHA, T.€. MOXKET U3MEHSTHCS OT -00 J10 +00.

B cooTBeTCTBHM C IPUHATHIMH YCIOBHSAMHU TaKy0 (YHKIIHIO MOXKHO
pas3noxuTh B psin o GpyHkmsam [aycca:

n
P(L)=) g;-R(L), (5.3)

i=1
r7ie 1 — KOJMYECTBO WICHOB PA3JIOKEHHUs, 1OCTATOYHOE AJIs1 TpeOyeMoit
TOYHOCTH aIMpOKCUMAIK pasnoxeHus (1); I — MOpPAIKOBBIA HOMEp

yeHa pasnoxeHus; P (L) — i-1 ¢ynkuus I'aycca, umeromas cBOU MH-

JHUBUAYAJIBHBIE NTAPAMETPBI — THCIEPCUIO Gi[ U cpenHee 3HadeHue L;;
g, — KOHCTaHTa — BECOBOM MHOMHUTENb {-T'0 WIECHA PA3JIOKEHMs, TIPEN-
CTaBJISIOIINN CO00# MOTHYIO0 BEPOSTHOCTh HAOIOJCHHS TIOKa3aTenei i-
T0 WICHA Pa3JIOKEHHUS.
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B cootBercTBUM co cBoiicTBamu QyHKIMM ["aycca u onpeaeneHusIMu
MaTeMaTHYeCKON CTATHUCTUKH MapaMeTphl PacHpeaeIeHUs] MOXKHO OTbI-
CKaTh CIIEAYIOUIIM 00pa3oMm:

L= fm L-P(L)dL, (5.4)
o7 = _FP(L)~(L—Z)2dL, (5.5)
o= jm P(L)dL, (5.6)

L

o
rae L, —3HaueHue nmokasatens L, BblIe KOTOPOrO BEPOSTHOCTH UMETh
3HayeHue L = L, paBHa o (0. — HAaKOIUIEHHAs BEPOSTHOCTH). Bripaxe-
Hus (5.4)—~(5.6) crpaBenIMBBI ISl IPOM3BOJILHOTO BUAA TTAAKON KpH-
Boit P(L).

AHaNIOTHYHBIM 00pa30M 3amUCHIBalOTCS BeIpakeHus (5.4)-(5.6) mus
KaKIOTO WiieHa pazioxkeHus (5.3):

L= fL-E(L)dL, (5.7)
o1, = f R(L)-(L-L;)%dL, (5.8)
o, = jioPl.(L)dL. (5.9)

L

O

YcioBus HOpPMUPOBKH /7151 BeIpaskeHHs (5.3)

+oo +oo n
[ PydL= [ R(L)dL=1, Te., g =1. (5.10)
e e i=I
Tak xak Kaaplil WwieH paznoxkeHus (5.3) mpencraBiseT co00i HOp-
MaJIbHOE pachpeielicHHe, COXPAaHAETCS BO3MOXKHOCTh ONEPHPOBATH C
KOKIBIM YWICHOM Pa3JIOKEHHs MapaMeTpaMd HOPMAJBHOTO pacIpele-
JICHUSI.
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3Has CTAaTUCTUYECKHEC napamMeTphl I-TO 4JIeHA Pa3I0KCHHUA, IOCIIC
OMPECACIICHHBIX HpeO6pa30BaHHﬁ HETPYAHO OTBICKATH CTATUCTHUYCCKUC

napaMeTpbl «KCMEIIAHHOT'0» PACIIPCACIICHUA:
n

I=Yg¢-IL. (5.11)

i=1
n
o1 =280 + 2 g (L;-L), (5.12)

T.e. cpeaHee 3HaueHMe L W aucnepcus G TOIHOTO pacrpeieieHus
P(L) nerko OTBHICKUBAEcTCS IO COOTBETCTBYIOIIMM XapaKTEPHCTUKAM
rayCCOBBIX WICHOB Pa3JIOXKCHHUS C YUETOM UX BECOBBIX KOAPPUIINEHTOB

8i-

[IpoBen€HHbBIN TaKUM 00pa30M aHAIIN3 PE3YJIFTATOB OMOXUMHUYECKHX
o0cyiefoBaHMi, B YACTHOCTH KPOBH, ITOKa3aJl, YTO B CIIy4Yasx 3aMETHOTO
KOJIMYECTBA MAI[EHTOB, Y KOTOPBIX YacTh IMOKa3aTeIen JIEKHUT CYyIIecT-
BEHHO BHE 00JIacTeli HOpMBI (HMKE U BBIIIIE HOPMBI), IOCTATOYHO TPEX
YWIEHOB Pa3IOXKECHMUSL.

B psane cnyudaeB dyHKUMS pacnpenesrieHHsi MOXKET OBITh alpOKCH-
MHUPOBaHa OJIHUM WICHOM pazioxeHus (5.3), koraa o0IacTu KHOPMBD» U
«TIATOJIOTUW NPAKTUYECKH KOHIPYIHTHBI W O0JIACTH «IIATOJIOTUN» HE
HaOIIONAr0TC.

TakuMm o00pa3oM, TPEACTABICHHBIA IMOIXOJ SIBISETCS Pa3BUTHEM
MPUMEHEHHUS] METOJI0B MaTeMaTHYeCKONW CTATHUCTUKH B TEOPHM JI0Ka3a-
TENBHON MENWLMHBI, PACIIUPAIOIMUM BO3MOKHOCTH MaTeMAaTHYECKON
00pabOTKH NaHHBIX (U3MOJIOTUYECKUX KIMHUYECKHX n3MepeHuid. Ilo-
JUMOJIaNbHAs CTATUCTUYECKasi MOJIETb TOYHEE OTPAKAeT KOJIMYECTBEH-
HbIE U Ka4eCTBEHHBIC NpeACTaBIcHNs. TpaJilMOHHO UCIONb3yEMOE Ha
MIPAaKTUKE AOMyILEeHHEe 00 OAHOMOAAIBHOM (HOPMalbHOM) paclpenaese-
HUHM (U3HOJIOTHYECKUX TTOKa3aTeNed — YacTHBIN CiTydail M3JI0)KEHHOTO
nojxona. ITo 0000IIeHNE MTO3BOJISIET YIECTh «XBOCTBD) pPeaIbHBIX pac-
npeaeneHuid M, TakuM 00pa3oM, «IIaTOJOTMYECKHe» OOJIaCTH Tak Ke,
KaK ¥ «HOPMaJIbHYIO» 00JIacTh MMoKa3aTesiel, XapakTepr30BaTh CPeaHNU-
MU 3HAYEHMSIMH M JUCIIEPCHSIMH, COOTBETCTBYIOIIMMH HOPMATIbHBIM
YWIEHAM Pa3IoKEHUsI.

Hmxe nns mpuMepa NpakTHYECKOW pealn3alud 3TOrO MOAXOoJa
MpeJCTaBIeHbl peallbHble (YHKIWU paclpeAeiCHUs U TMapaMeTpbl HX
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anmpoKCHMAalMu AJsl HEKOTOPBIX IoKaszarened kpoBu. OOumiee 4mcio
oOcienoBanHbIX cocTtaBisier 84 uwen. (puc. 5.3-5.5). Hopmarusel ¢u-
3MOJIOTHYECKHX TTOKa3aTeleH sl pa3InYHbIX BO3PACTOB OJIMHAKOBEI.

[Touck uneHOB psifa pas3iioKeHHs MPENCTaBIseT co0OW B CYIIECT-
BEHHOU CTEIeHH MCKYCCTBO MCClienoBaTess. [IepBbIM 3TaroM siBIsieTCs
OIIEHKa BO3MOXXHOCTH aIMPOKCHUMAIUH YaCTOTHOTO PacIpeaeeHus OJl-
Hol (yHkumelt ['aycca, kak, HarpuMep, Ha puc. 5.1. 31ech AUCKpeTHbIE
HaOJIOAEHUS] B IIPAaBOM «XBOCTE» COOTBETCTBYIOT 3 Yell., U UMH IIpe-
HeOperaeTcsi MpH JalbHEHIIeH anmpoKCUMAaIMd BBHIY HX MaJOCTH B
00111eM MHOKECTBE HaOIIOCHUH.

N, = Py
10 a 8,6 [
9 0,54
8 0,43
7 0,42
6 0,36
i 0,3
4 0,24
a 0,18
2 8,12
1
I H I o .. [
25002600 3500 41004500 5400  6300L,cHE 3 g 1 0 1 2 U4

Puc. 5.3. YacroTHOe pacipezieiieHue [oKa3aTels KpoBH «XO0JUHICTEpa3ay, L:

a — TUCTOTpaMMa, MOCTPOCHHAs 110 PeajbHbIM JaHHBIM CYMMHPOBaHHEM YHUCIa 00-
CJICIOBaHHBIX [N, UMEIOLIMX 3HAYCHUE MOKa3aTess L B paBHBIX MHTEpBaJlaX IIUPHUHON
100 ex. CHE: N =f(L);

6 — IJIOTHOCTH BEPOATHOCTH Kak (yHKIMs 6e3pasmepHoro nokasarens U = (L—Lcp),
TECTOTpaMMa — IEePEeCTPOCHHAsl B 3THX KOOPJIMHATaX THCTOrpamMMa (a), CIUIOIIHAS JIH-
HUS — allIPOKCHMANNS 3TOTO pacipeseneHust kpusoii ['aycca

[Tpu HEBO3MOKHOCTH OJTHOMOJIANILHOW aNpOKCUMAIIHH OIICHUBAIOT-
Cs1 BO3MOXXHOCTH JBYX-, 3aTeM TPEXMOJAIBHON ammpoKCHUMaIluu
(puc. 5.4, 5.5). IIpu 5TOM BOCCTAaHOBJICHHE WICHOB Pa3IOKCHUS HAUH-
HAeTCs 110 JICBBIM U TPaBBIM YaCTsIM YWICHOB PA3JIOKCHUS, MoJiaras mMa-
JIOCTh BIMSHUS CMEXKHOTO WieHa pasziiokeHus. OnbIT mogoOHo# o0pa-
OOTKH TIOKa3bIBAaET JOCTATOYHOCTH ABYX-TPEX mrepanuid. OneHKa cXo-
JUMOCTH (PaKTUYECKUX JIAaHHBIX U PE3YJIbTATOB alllPOKCHMAIMH MPOU3-
BOAWTCA TIO BEIMYMHE OTHOCUTEIHHOW TOTPEIIHOCTH PACXOKICHUS,
UCXOJs M3 peaNbHOTO uncna obcnenoBanmii. IHTErpambHOE pacxoxe-
HHUE pe3ynbTaToB He mpeBbilaeT 1 %, muddepennnansHoe (pu oOT-
JIeTTHHBIX 3HaUCHUAX nokazatess) — 10 30 %.
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Puc. 5.4. YacroTHoe pacnpenene- N, uea
HHE TI0Ka3aTessl KPOBU
«Anbda-2», L:

THCTOrpaMMa IOCTPOCHA IO pe-
QIBHBIM JIAHHBIM CYMMHPOBAaHH- 15
eM umciaa o0CIeIOBaHHBIX N, Ni + N2
MMEIONINX 3HAYEHHE I10Ka3aTess
L B paBHBIX HWHTEpBaJax IIH- 10
puHoii 1 ex.

CIUTOIIHBIMUA JIMHUSMH  000- N/

3HAUEHBI YWICHBI IBYXMO/IaTbHOTO 5
pasnoxenus: Ni, N, u (N} + N,), 7
1

MMOCTPOCHHBIC B BBIOPAHHBIX KO-
opauHarax N = f'(L) s Harmsia- 5

0 15 20 L

HOCTH TOYHOCTH arpOKCHMAIUH
1 BBIOOpA mapamMeTpoB.

BepTHKaIbHBIMU [TyHKTHPHBIMH JIMHUSAMH 0003HA4€HBI ITPAHHIIBI HOPMBI, COOTBET-
ctBytomue 6 u 10 ex.

0 5

N, qen| \
20 }
|
|

15

10

0
43 45 50 55 60 65 70 75 77TL

Puc. 5.5. YacToTHoe pacnpeneneHue nokasareiis kposu «O0mmumii 6emox», L:
THCTOrpaMMa TOCTPOEHA 10 PeasbHBIM JaHHBIM CYMMHPOBAaHHEM 4YHCIa 00CienIoBaH-
HBIX N, UMEIOUIMX 3HAUYCHHUE MOKa3arenst L B paBHbIX MHTEPBAJIAX IIUPHHOM 2 eI

CIUIOIIHBIMA JIMHUSIMA 0003HA4EHbI WICHBI TPEXMOJAIBHOTO pasnoxkeHus: Ni; Ny;
N; u (N;+ N, +N;), nocTpoeHHbIEC B BEIOpaHHBIX KoopauHatax N = f'(L) s HariIsqHo-
CTH TOYHOCTH aIlPOKCUMAIIUHU U BBIOOPA ITaPaMETPOB.

BepTukanbHBIMI TYHKTHPHBIMU JIMHUSIMHA 00O3HAYEHBI TPAHUIBI HOPMBI, COOTBET-
cTByIOIHME 56 u 67 en.
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ATNNPOKCUMUPYIOIIUE MOJIMMOJAIBHBIE KPUBBIC MOBTOPSIOT HEMO-
HOTOHHOCTH PEaJbHOI0 paclpeniesieHUs] U BBIIENSAIOT «XBOCTBI», 00Y-
CJIOBJICHHBIE 00JIaCTSIMH NATOJIOTHH.

B Tabx. 5.1 nmpuBeaeHsl apaMeTphbl alMpOKCUMUAPYIOMNX (DYHKIHH
I"aycca (puc. 5.3-5.5), HalineHHBIE TIO U3JIOKEHHOH BBIIIIE METOIUKE.

Ha pwuc. 5.6 mys wnmrocTpaIiuy npeijioxKeHHOTO TT01X0/1a TPUBEACHBI
TaKXe Pe3yJIbTaTbl MaTeMaTHUeCKoW 00pabOTKH HaHHBIX YaCTOTHOTO
pacrpeneneHus KOHLEHTPAMM HM30HMA3W[a B KPOBH HMHIMBHIYYMOB
yepe3 6 4 mocje mpueMa CTaHAapTHOM 103bl npenapara. Kak coo0-
HIAI0T aBTOPHI MOJYYCHHBIX SKCIIEPUMEHTAIBHBIX JTAHHBIX (THCTOTPaM-
Ma), OMMOaTHHOCTh OTPAXKAET CYIECTBOBAHUE IBYX (DEHOTHIIOB — OBI-
CTPBIX U MEJVICHHBIX HHAKTUBATOPOB U30HUA3HIA.

N’ LA
25

20
15

10

0

a 1 2 3 4 5 & 7 8 9 0 C
Puc. 5.6. YacroTHoe pacmpezneneHue KoHIeHTpauuu u3oHuaszuga C (MKI/MII) B KPOBH
MHMBUYYMOB uepe3 6 4 mociie npuéma CTaHIapTHOM 1036l IIpernapara

Taoauna 5.1

ITapameTpbl anNpoKCUMHUPYIOIMX (PYHKIUIA YACTOTHBIX pacipeneaeHui
nokasareJjeil KpoBu

IMapameTpbl annpoKCUMaALMHU

Haumenosa- gi / Ny;» 1/uen Zl o;

HHE I10-

Kasatens, |n|gi/noi|&/No2| g3 Ny [_,1 Zz [_,3 L 61 |0, 03]| 0L

HOpMa No, | uen
Xomunacrepasa | 1| 1/84 84 4200 4200|600 | | 600
3930< L <

11500
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Oxonvyanue T20.1. 5.1

l'[apaMeT PbI AlIIIPOKCUMAIlUH

HaumenoBa-

gi/ Ng; » 1/uen. L. o;
HHE 110- !
Kasatens, |n|g/not|&/N2| g3 | N L |Ly|Ly| L |op|0y|03|0L
HOpMa N03 yen
«Anbda-2» 0.64 | 0.36
6<L<10 |2] 54 | 30 84 | 85115 96 | 1,5|1,5 2.1

OO0uwmit 6enok
56 <L <67 (3]027| 06 | 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. anMeHeHMG CTaTUCTUKM ManblX MHOXECTB NPy CPaBHEHUU rnokasarenen
3[0p0BbA HaceneHnd, NpoXnBaroLLEero B nccnegyeMmom
M KOHTPOJIbHOM pa|710|-|ax

IIpu npoBeneHNN MEAUKO-IKOJIOTHYECKON NHAarHOCTUKHU YCTAHABIIH-
BalOTCA 3aKOHBI pacTpeeNieHUs] CIydallHbBIX BeJWYMH (moKa3aTesneit
3I0pPOBbSl HACENEHHUs) B HCCIETYEMOM M KOHTPOJIBHOM palOHax, BBI-
YHUCIIAIOTCS MapaMeTphl UX paclpeneNeHus U MPOBEPSIOTCS CTATUCTHYE-
CKH€ THUIIOTE3bl O COBIAJCHUU (OTJIMYMM) CPAaBHHUBAEMBIX JIBYX CTaTH-
CTHYECKHX MHOYKECTB.

[IBa cpaBHMBaeMbIX CTATHCTHUECKHMX MHOXKECTBa OyIeM CUHTaTh
COBMAJAIOUINMH, €CIHM MOATBEP)KIAIOTCS CTATUCTHYECKHE THIIOTE3BI O
COBMAJIEHUN CPEIHUX 3HAYEHUN W AMcrepcHil (A MOIMMOAATBHBIX
pacrnpeneneH’il TOJKEH COBIAAaTh TPETUH IMapamMeTp — BECOBOM MHO-
xutenb). [Ipu HeBbIMONIHEHNN XOTsI OB OTHOT'O U3 3THUX YCIIOBHH CTaTHU-
CTHYECKHE MHOYKECTBA HE COBMajaroT. [IpoBepka Ha coBmaieHue CTaTh-
CTHYECKHX MHOYKECTB — OJMH U3 KPUTEPUEB OLIEHKH BO3MOXHOTO BIIHUS-
HUS Ha 370pOBbE HACEIEHMS 3KOJOTUYECKHX XapaKTEpPUCTUK UCCIEdye-
MOT0 paiioHa, OTJINYHBIX OT XapaKTePUCTUK KOHTPOJIBHOTO paiioHa.

IIpoBepka CTaTUCTHYECKUX THUIOTE3 BBHIMONHAETCS, KaK MpaBUio, B
YCIOBUSAX Majoro o0bEMa ATHUX TPYHI HACEJICHHS, Pa3InYarOLIMXCS
BO3pAacTOM, IOJIOM, COLMAJIBHBIMU YCIOBUSIMH U JIp., MO3TOMY 37€ECh
paccMaTpuBaeTCs CTAaTUCTKA MaJIbIX MHOYKECTB IPUMEHHUTENBHO K 33/1a-
yaM JMarHOCTHUKH B JOKAa3aTeIbHOW MEANLINHE.
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MeTtoapl MpUHATHS PELICHUI B YCIOBUSX CIyYallHOTO XapakTepa
JaHHBIX PACCMaTPUBAIOTCS B TEOPHH MPOBEPKHU CTATUCTUYCCKHUX THIIO-
Te3. CraTucTHyecKas TUIOTe3a €CTh IPEINOJ0KEHHE O HEKOTOPBIX
CBOWCTBaX CTATUCTUYECKOW COBOKYITHOCTH, TPEOYIOIIUX MPOBEPKU H
MTOITBEPIKICHHUS.

Tunuynas 3a/ada MPOBEPKU THIOTE3BI MOSBISETCS, KOTaa Heo0Xo-
MO CJIeNaTh BBIBOJI O BEIOOpE MEXIy NIByMsi BO3MOXHBIMH (B3aUMO-
WCKITIOYAIOIIMMH) ajbTepHaTUBaMu. Hampumep, Korma HEOOXOAMMO
OIpeNeNIUTh OKAa3bIBAET JIM OINPEeNCHHbIH (HakTop BIUSHHE HA 370PO-
Bbe JoJiel (HyneBas rumnoresa Hj) uiu HeT (albTepHATHBHAS THUIIOTE3a
H 1).

dopmManbHO B KayecTBE HYJIEBOH Tumnote3sl ) MOKHO BBIOpATh JIr0-
Oyro U3 paccMaTpuBaeMbIX rumore3. OMHAKO MOCIEACTBH OymyT pas-
JTWYHBl U3-32 Pa3iMyMsl XapakTepa OIMMOOK, BO3HUKAIOIIUX IPH IPO-
Bepke runore3. [loaToMy BBIOOp THITOTE3BI B Ka4eCTBE OCHOBHOH Tpe-
Oyer oOocHOBaHMs. Kak mpaBwiio, OCHOBHOE IMPOBEPSEMOE IMPEIIONO0-
JKEHUE BBHIOMPAIOT B KaYECTBE HYJIEBOM TMITOTE3BI U (POPMYIUPYIOT KaK
HE3HAYUTEIbHOCTh BIUSHUS (hakTopa, OTCYTCTBHE OTIHYUH U T.11. Jpy-
roe MmpoBepsieMoe MPEATNOJIOKECHUE HA3bIBACTCS albTEPHATUBHOM (KOH-
Kypupyrolei) runore3oil. Hanpumep, ecinu npeanpruHUMaeTCs MONBIT-
Ka JI0Ka3aTh, YTO HEKUil ()akTOop OKa3bIBAeT BIMSHUE Ha 370POBhE Hace-
JIEHWsI, TO B KQ4eCTBE HYJEBOW T'MIIOTE3bl PACCMATPUBAETCS yYTBEPIKIIEC-
HUE, YTO JIAHHBIA (aKTOp HEe OKa3bIBACT BIMSHUS Ha 3710poBbe. DakTu-
YecKH HyJIeBas THIIOTe3a paccMaTpUBAaeTCs KakK YTBEp)KIEHHE, Heco-
CTOSITENILHOCTH KOTOPOTro OoJiee OeccropHa, 4eM HCTHHHOCTb.

s mpoBepKH CHpaBeIMBOCTH HYJIEBOM THIIOTE3bI HCHOIB3YIOTCS
cTatucTuieckue kpurepud. Iloa crarucTudeckuM KpuTepreM MOHHMa-
0T KaK METOJ| OIIEHKH, TaK M BEIMYHHY, MOJy4aeMyi0 B Pe3yJbTaTe
MIPUMEHEHUS METOIA.

OO6mras cxema MPOBEPKHU HYJIEBOM TUIOTe3bl H (OTCYTCTBUE CTaTH-
CTHYECKH 3HAYMMOTI'0 Pa3inuyys) 3aKII0YAeTCS B CIEAYIONIEM:

e BEIOMpAETCs CTATUCTUICCKUN KPUTEPHIL,

® 33J1aeTCA KPUTUYECKUH YPOBEHb 3HAYMMOCTH O, KOTOPBIH TpaK-

TYeTCsl KaK BEPOSITHOCTh OIIMOOYHO OTBEPTHYTH HYJEBYIO THIIO-
Te3y Torja, KOrja OHa Ha camMoM jene BepHa (ommubka I poma).
OO6BIUHO STOT ypoBeHb BBIOMpaercs w3 3HadeHwmit 0,05; 0,01;
0,001;
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® HaxXOJIUTCS IIOPOrOBOE 3HAYEHHE BBHIOPAHHOTO KpUTEPUs Kiop AT
3alaHHOTO YPOBHS 3HAYNMOCTH;

® DPACUYETHBIM IIyTEM ONPEIENAETCS pEabHBIN yPOBEHb 3HAUUMOCTH
Olprq HYJIEBOM THIIOTESHI,

e HyJeBas TUIOTEe3a HEe OTKJIOHAETCS, €CIIM BBIYHMCICHHOE 3HAaUCHHE
CTATUCTUKH KPUTEPHS Ky HE 60IBIIE Kijop HIH Oy TPEBBIILIAET
KPUTUYECKUN YPOBEHb 3HAYUMOCTH O, B IPOTHBHOM CcCily4ae
HyJIEBasl TMIIOTE3a OTBEPraeTcsl M NpUHUMAETCA albTepHATHBHAS
rumoresa H,.

Ecnu B A€MCTBUTENBHOCTH BEpHA albTEPHATHBHAS THUIIOTE3a [1;, HO
npuHsTa runoresa H,, To momymeHa omubka Il poma. BepostHOCTH
omnOku I pona o603Hauaercst 0OBIYHO Kak f.

OHUM 13 BO3MOXKHBIX KPHTEPUEB B CIlydae CpPaBHEHHUS JIBYX BBIOO-
POK siBIIAeTCS T-KpUTEpUil.

T-xpumepuii cpasHenuss cpeOHUX 8 08YX SPYRNAX OAHHBIX

PaccmoTpuM ucmonb30BaHKE MapaMETPUUECKUX KPUTEPUEB OLICHKU
TUNOTE3, T.€. KPUTEPHEB, OCHOBAHHBIX HAa IPEATIONIOKEHUH, YTO pac-
npezeNicHue MpU3HaKa MOJYUHSIETCS HEKOTOPOMY M3BECTHOMY 3aKOHY.
Bynem npennonarate HOpMaJbHBIA 3aKOH PACTIpEICICHUsI BETMYHMH OT-
paHYEeHHON BHIOOPKH.

AHanu3 JaHHBIX BKJIIOYAET BBIYUCIICHUS OMHCATEIBHBIX CTATHCTHK B
rpynmnax (Hampumep, BBIYHACICHHUS CPETHMX M CTAaHIAPTHBIX OTKIIOHE-
Huil). [lpn Hammuum OBYX rpymnn MaHHBIX (YPOBHH 3a00IIEBa€MOCTH B
JIByX HAacENEHHBIX ITyHKTAaX) €CTECTBEHHO CPAaBHHUTH CPEIHHE B ITHUX
rpynnax. Ilycte umerorcs cpegHue sl IEPBOW TIPYIIBI U BTOPOM.
MoxHO (opMalTbHO BBIYECTh OJIHO CpEllHEE U3 APYTOro U MO BEITHYUHE
Pa3HOCTH cHeaTh BBIBOJ O HANHYUM 3P (EKTa; MPU dTOM OIpeIeIeH-
HBIM 00pa30M HOPMHUPYETCS pa3HOCTh CPETHUX JIBYX BHIOOPOK.

T-kpumepuii 0151 HE3ABUCUMBIX 8bIOOPOK

T-xputepuii sBisieTcss HauOoJiee YACTO HCIIOJIB3YEMbIM METOJIOM,
MO3BOJISIIOLINM BBISIBUTH Pa3iniyMe MEXIY CPEAHHMH JIBYX BBIOOPOK.
IIpumeHeHne T-KpuTepus UMEET HEKOTOPBIE OIPAHUYEHUS, €CIIU MIPEA-
I10JIaraeTcs, YTO JAaHHBIE B IPYIIIAX PACIPEAECICHBl HOPMAIILHO, a BEJIU-
YUHBI JUCIIEPCUM B IPYIIIAX OTIMYAKOTCS HE3HAUUTENBHO.

Teopetnuecku 7-KpUTEPU MOXKHO NMPUMEHATh U NMPU HEOOIBIINX
(10 m paxe MeHblEe) pa3Mepax BbIOOpOK. bojee TOro, W3BeCTHO, 4TO
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T-xpuTepuil yCTOWYHMB K OTKJIOHEHHUIO PacIpeleNIeHuil OT HOPMaJbHO-
CTH.

[Ipenmnonoxxenne 0 HOPMATLHOCTH BBIOOPOK YCTaHABIMBAETCA C I10-
MOII[bI0 COOTBETCTBYIOIIMX CTAaTUCTUYECKUX KpHUTepHeB. boiee ocTo-
POXKHO cIenyeT MOAXOAUTh K PAasIMYMI0 AMCIEPCHH B JIByX IpyMIax
JIaHHBIX. PaBEHCTBO AMCIEPCUN OIIEHWBAETCS HA OCHOBAaHWUU F-KpuUTe-
pust @uiepa.

@opmanvHoe onpedenerue T-kpumepus

I'uroTe3a o0 paBeHCTBE JIByX CpPEIHUX 3HAYEHMH HCXOIUT U3 Tpea-
MOJIOKEHUS, YTO 00€ BEIOOPKH OepyTCsl M3 HOPMAIBHO paclpeeseHHON
TeHEPaIbHON COBOKYIHOCTH C MAaTEMaTHYECKUM OXHJAHUEM Xy U JHC-
nepcueit 6o. Eciu 310 mpeanonokeHue CrpaBeIuBO, TO 002 CPEIHUX
3HAYCHUI COOTBETCTBYIOT X(. PeanbHO ke BBIOOPOYHBIE CpElHHE X; U

X, OyayT ormnmyaThbes. 3ajada 3aKII0YaeTCs B BBIACHEHMH TOTO, HaXo-

JIUTCSI JTU MIX Pa3HOCTH B IpeJIeNiax ciydaitHoro pasopoca.
st ciaydast aByx rpyii (k= 2) CTaTUCTUKA I-Kpumepusi IMEET BUJT

t(n1+n2—2):M , (5.13)
K i + i
nom
rae x;(m) M X,(n,)— BHIOOPOYHBIE CPEJHUE NEPBOM U BTOPOH BBIOO-

POK; 52— OLICHKA AUCIICPCHUU, COCTABJICHHAsA U3 OLCHOK ,Z[HCHGpCI/Iﬁ JJIA

Ka)K,Z[OfI Tpynnbl JaHHBIX:

lelk(nl)

X (m) =H=—r; (5.14)
n
szzk(nz)
Xy () =*=—r (5.15)
n,
32 = [y~ 152 () + (my ~ 5P (my); (5.16)
ntny,—2
_ 1 & .
sjz(n):nj_llz‘(xl-—xj(n))z, j=1, 2. (5.17)
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Ecnu rumotesa «cpeaHue B OBYX IpyNmax paBHBD», TO CTaTUCTHKA
t(n + ny —2) umeet pacupenenenue CreroneHra ¢ (n; + n, — 2) crene-
HSMH CBOOOIBL.

Ecnu 0003HaunTh HaliiecHHOE 3HayeHue depe3 #(o), TO B ciydae
|t(n; +ny —2)| > #(0) runoresa oTBepraercs. B 1aHHOM citydae MbI HMe-

€M JIeJIO C JBYCTOPOHHUM KPHUTEpHEM, T.€. albTepHATHBHAS TUIIOTE3a
HpPEAINONaraeT, YTO0 X, MOKET ObITh KaK OOJIBbILE, TAK U MEHBLIE X; .

OtMeTuM, 49TO OOJBIIME MO AOCOMIOTHOMY 3HAYCHUIO CTATUCTHKH
CTpI0ZIcHTa BO3HUKATh KaK M3-3a 3HAYHMOTO PA3NIMYUs CPETHUX, TaK U
M3-32 3HAYMMOTO PAa3INyusl IUCIIEPCUI CPAaBHUBAEMBIX TPYIIIL.

KonkperHast cxeMa NpoOBEpKH 'MIIOTE3 3aBUCHUT OT yCJIOBUI 3a1auu U
cniennUKN UMeroIeiics HHPOPMAIIUU: 3aBUCIMOCTH WJIM HE3aBUCHMO-
CTH BBIOOPOK, 00bEMOB BBIOOPOK, paBEHCTBE (HEPABEHCTBE) IUCIIEPCHH,
AIIbTEPHATHBHON M3MEHYMBOCTH NPU3HAKA.

[Ipu mpoBepke THIIOTE3bI O PABEHCTBE CPENHUX JABYX HE3aBUCHMBIX
BBIOOPOK BCTPEYAOTCS CIIEAYIONINE CIIyYan: BEIOOPKH paBHOW YWCIICH-
HOCTHU (1, = 1) U JUCIIEPCHH PaBHBI (G| = 0,); YUCICHHOCTH BBIOOPOK
HE paBHBI (1] # 1), & TUCTIEPCUU PaBHBI (G = G,); YUCIEHHOCTH BHIOO-
POK HE PaBHEHI (1] # 1) U AUCIIEPCUU HE PaBHEI (G| # Gy).

[IpuBeneHHbIN BBILIE CTy4ail COOTBETCTBYET MPEAIIONOKEHHIO O pa-
BeHCTBe jucriepcuid. Korna pasnnuus Mexay 57 M 55 3HAYMTENBHBI,

HEO0OXOIMMO IPOBECTH TPOBEPKY paBEHCTBA MucIiepcuil. Ecimu BbIsc-
HUTCSI, YTO Pa3In4Us MEXIY AMCIEPCUSIMH CYNIECTBEHHBI, TO HE00XO-
JUMO MOAW(UIMPOBATH CXEMY IPOBEPKU THIIOTE3Bl O PABEHCTBE Cpell-
HUX. OTO OOBACHSETCS TEM, YTO B CIIydae G; = G, paclpeleieHue f-
CThloZIcHTa 3aBUCHUT TOJBKO OT YHCIa cTeneHel cBoboxabl. Ecim awc-
MEPCUU HE PaBHbI, ATO PACHpPEIECICHUE 3aBUCUT U OT HEU3BECTHOIO
OTHOIIECHUSI JHcnepcuit 61/0,. [loaTomy obmas omubka BeiBoAa Oyner
3aBUCETh OT CJOXKHOTO COYETaHHWs ONIMOKH THIIOTE3Bl O PAaBEHCTBE
CPEJIHUX W OIIMOKH TUIOTE3bI O paBEHCTBE MUcriepcuii. B aToM ciydae
1eIecoo0pa3Ho MPUMEHATh Kputepuil ¢-CThIOJEHTa C H3MEHEHHBIM
YHCIIOM cTereHel cBoOopl. B uncio creneHeid cBoOOABI BHOCUTCS TIO-
MpaBKa, KOTOpasi 3aBUCUT OT OTHOIIEHUS JUCIIEPCHIA:

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-
neHel CBOOOABI COOTBETCTBYET CIydal0 paBeHCTBa aucrepcuid. llpu
3HAYMTEIILHOM PA3IN4UH 5 U 55 JApoOb BO BTOPOi CKOOKE CTAHOBUTCS

3HAUUTEIbHO MEHBIIE C€AUHUIIBI, U BTOPOU COMHOXKHUTENb CTPEMUTCS K
0,5. Takum oOpaszomM, obIIee YKCIO CTeTeHeH CBOOO bl YMEHBIIIACTCS B
nBa pasa. Ha mpakTtuke, eciu 6, # 6, (IpU 1| = 7,), TO TIPU OTIPEICIICHUN
KPUTHUYECKOTO 3HAYCHHS £(0) YHMCIO CTENEHEeH CBOOOIbI YMEHBIIAIOT B
IBa paza. B ocTanbHOM NpoBepKa TMIIOTE3bl OCYIIECTBISIETCS TaK Ke,
KakK I[P G; = Gy.

Ecnu yuciaeHHOCTH BBIOOPOK HE paBHBI (717 # Mp) W JUCICPCUU HE
paBHBI (0] # 0), KpUTEpHil Takxke He pacrpenenéH no CThIOIeHTY. Yc-
TAHOBIIEHO, YTO IJIyYIINM MPHOIMKEHUEM K KPUTUYECKOMY 3HAUYSHHUIO
KPUTEPHS B 3TOM CJIydae sIBISICTCS CPEIHsASA B3BEIICHHAS U3 JABYX OObIU-
HBIX 3HAYCHUi f-KpuTeprii CThIOJEHTA TIPU V| U V, CTETIEHSIX CBOOOJIEBI.
B kagectBe BecoB OepyT KBaipaThl CPEIHHX OINMUOOK BHIOOPOUYHBIX
CpETHHUX:

m? =21 (5.19)
n
<2
m}="2 (5.20)
n
tmi +tom
f(o)="1"F—22 (5.21)
ml +m2

Ilposepra eunomes npu arbmepHaAmMuU8HOU USMEHYUBOCIU NPUSHAKA

PaccmotpumM ciydaii IpoBEpKH THIIOTE3, KOTIa M3y9aeMbIi MMPU3HAK
MEHSIETCSl TaKUM O0pa3oM, 4TO HaONFOMAIOTCS JIUIIH JBa B3aMMHO HC-
KJIIOYAIOIIUX 3HAYCHHUS — HalpuMep, OJHA 4acTh OOBEKTOB 0O0amacT
3THUM TMPHU3HAKOM, a japyras — HeT. OOCYyauM 0COOEHHOCTH IPOBEPKHU
TUTIOTE3 PU TIOIOOHON abTEPHATUBHOW N3MEHYMBOCTH IPU3HAKA.

Ilycte n' u n" — yucneHHOCTH OOBEKTOB, OONATAIONINX W HE O0Ja-
JIAIOIINX, COOTBETCTBCHHO, KAKMM-JIMOO MPHU3HAKOM; 00BEM BBIOOPKHU
n=n'+n". BeiOopodHas nons oOBEKTOB, 00Jamaromasl JAHHBIM TIPH-
3HaKOM, €cTb p = n'/n. Jlucnepcust anbTEpHATUBHOTO MPU3HAKA paBHA
pqg, tne g =1 — p. Torna cpeanss ommbKa BEIOOPOYHOMH JI0JIN OTIpe/ie-
JII€TCS TaK:
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m, =24 (5.22)

Eciu 00bEM BBIOOPKH JTOCTAaTOYHO OOJIBIION, MOXHO HCIOJIb30BATh
(opmyy
m, = |21, (5.23)

n

B mpeanonoxeHun HOPMABHOCTU pacHpeleieHU, Npu MpOBEpKE
TUTIOTE3 O CYIIECTBEHHOCTH PA3HOCTH JOJIEH p; U p; MOXKHO HCITONIB30-
BaTh Ty e OOIIYI0 CXeMy, YTO M NPHU IPOBEPKE THIOTE3 O CPEIHHUX.
3HaueHNe KPUTEPHUS B 3TOM CIIydae ONpPEe/IeNIIeTCs KakK

(=pp| (5.24)
ULW)

rae m;, —0000mEHHas ommMOKa ABYX BEIOOPOUYHBIX JOJICH:

m, = ,Imlzgl + mlzg2 . (5.25)

OTMeTHM, YTO HOpMaJbHOE MPHONIKEHNE CIPABEIIUBO JIUIIH TPU

COOJIIOJICHUY CIIETYIONX YCIIOBUH:
* 00BEM BBIOOPKH TOCTATOYHO BEIHK;
* 3HaYEHUS p HE Ou3KH K Hyro oo K equawmie (0,2 < p <0,8).

Eciu 5TH yciaoBHS HE BBIMOJHSIOTCS, PACIPEICICHUs BBIOOPOYHBIX
JOJIEH OTKIIOHSFOTCS OT HOPMAIIbHOTO M HCIIONB30BaTh {-KPUTEPUI
HEJb3S.

B sTOM ciiydae Bo3MOXKHO IpUMEHEeHHE Q-TpeodpazoBanmst Ouiepa,
KOTOPBII MOKa3all, YTO 3HAYCHUS (, BHIPAXKCHHBIC B PaJHaHaX, UMCIOT
pacmpenencHue, O1M3koe K HopManbHOMY. [IpudeM ¢ cBsi3aHO ¢ Joneit
00BEKTOB B T'€HEPAIbHONW COBOKYIMHOCTH, OOJIAAIOIINX JAHHBIM IIPH-
3HAKOM P, CIeAyIOIINUM 00pa3oM:

0= Z&arcsin JP. (5.26)

C uCmoyib30BaHUEM 3TOTO BBIPAXKCHUS, 3HAUYCHUS p; U p, IIpeobdpa-
3YIOTCSL B ] U @0z, M K UX PA3HOCTU MPUMEHSETCS MpUBEAEHHAS BBIIIE
cXeMa IMPOBEPKU TMIOTE3:

(5.27)
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02l g, g,
m

P12

[TonydyeHHoe 3HaUeHHE KPUTEPUS ! COMOCTABISIETCSA C KPUTHYECKUM
3Ha4YeHUEM #(0l), HA OCHOBAHUH YETO JENAeTCsl BHIBOJ O HYJIEBOW THIIO-
Te3e.

Merton @-nipeobpazoBanus Hauboee 3QHEKTUBEH MPH 3HAYCHUSX P,
ONMU3KUX K HYJIIO WIK K €IUHHLE, HO OH MOXKET OBITH HCIIOIB30BaH MPH
TOOBIX, B TOM YHCIIE U CPEIUHHBIX, 3HadeHnsx 0,2 < p < 0,8.

OTMeTHM, YTO Pa3HOCTh MEXKIY () U () MOKHO OLEHHUTD U C UCIIOJb-
30BaHMEM Kputepus Puiiepa

2
F=((mm+2)=((p1 —0y)*-
P1,2

B MeaMuuHCKHX HCCIEZOBaHUSX 3a4acTyl0 HEOOXOAMMO CHenaTh
BBIBOJ O CYLICCTBEHHOCTH BIHMSHUHU KaKOT0-TH0O (pakTopa Ha 3710pOBbE
YyeJloBeKa MO pe3ybTaTaM OLEHKH LIEJOro psia MEAMIMHCKUX MOKaza-
teneit. [Ipyuem OoTKIIOHEHHE OT HOPMBI (HATMYUE OJJHOTO ONpeAeIeHHO-
ro BuAa 3a00JIEBaHMs) XapakTepU3yeTCs eIUHHLECH, HOpMa — HYJEM.
[TockonbKy y OZHOTO YenoBeKa BO3MOXKHO HAJIMYME LIEJIOro psiaa oOT-
KJIOHEHHH (3a00JIeBaHn), B KAUECTBE €r0 XapaKTePUCTUKH MOXKET BbI-
CTyHaTh LEJI0e YUCI0 (CyMMa OINpENesICHHOr0 KOJIMYecTBa equHuL). B
9TOM cIy4ae, HECMOTPs Ha aJbTCPHATUBHYIO M3MEHUMBOCTH IPHU3HAKa
M0 KaXX/JI0My BO3MOXKHOMY BHIYy OTKJIOHEHHS, B IIEJIOM pe3yJIbTHPYIO-
M [TOKa3aTeNb HE MOXKET BBICTYNATh KaK albTepHATUBHBIN (MHIWKA-
TOpHBIN). M B ciaydae, eciu BBIIONHSAIOTCS yCIOBUS, IPUBEIACHHBIC BbI-
111e, BO3MOKHO HCIOJIb30BaHKIE CTAaHAAPTHOMN CXEMBI IPOBEPKH TUIIOTES.

M (5.28)
nl + l’l2

i (5.29)
nl + }’lz

Tlpumep nposepxu cunomesvl 0 pageHcmee cpeOHUx 08yX He3a8UCUMBIX
8bI00POK NPU  PA3IUYHBIX OUCHEPCUAX U HUCIEHHOCMEU 6blO0POK
(01 # 62, n # 13)

PaccmoTpuM aBa BapuaHTa MOJX0Ja K PEIICHHUIO TIOCTABICHHOM 3a-
Jlaud Ha mpuMepe oOcienoBanus aetel B mocénkax 1 u 2. BospacT 00-
CJICIOBAHHBIX JIBYX TPYII AeTei cocTaBsul 10 jeT. AHamu3upyemblid
MOKa3aTellb 37I0POBbs — 00IIee OAMHAKOBOE YKCIIO 3a00JICBaHMi X, yC-
TaHOBJICHHBIX Y KKJOr0 MalleHTa.
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Iepevuii gapuanm. B ananusupyemblii ancaMOnb TOKa3aTens 310po-
Bbs BKIIFOUEHBI BCE 00CIIEOBAaHHBIC KaK OOJbHBIE, TAaK W 370POBHIC Ia-
ueHTH («Oy» 3a00neBaHni) — cMelIaHHast BEIOOPKA.

B moc. 1 ynciaeHHOCTh 00C/IE0BaHHEIX AeTeH 777 = 15, B TOM 4ucie
3n0poBeIxX («O» 3aboneBannii) — 4 gen. CpeiHee YUCIO MOCTABICHHBIX
UarHo30B )?1 =22.

B moc. 2 ynciaeHHOCTh 00C/IC0BAHHEIX AETeH 71, = 22, B TOM YHCJIE
3n0poBeIX («O» 3aboneBannii) — 5 gen. CpeHee YUCIIO MOCTABICHHBIX
JIMarHo30B )_(2 =1,818.

CrnenyeT OLEHUTh CYIECTBEHHOCTh Pa3HOCTH CPEAHUX MO KOJIMYe-
CTBY JMarHo30B B noc. 1 u 2. TecT Ha HOPMAIBHOCTh JUIsI 00X TPYIIIT
JaHHBIX — TOJOXXUTENbHBIH. BRIOOpOUHBIE CTaHAAPTHBIC OTKIOHEHHS

paBHBI, COOTBETCTBEHHO, §; =1,699 un 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)
dakTH4ecKOoe 3HAaUEHUE KpUTEpHUs
=izl g5 (5.33)
m o

BoerurcnuMm (akTHYecKOe 3HAYCHHME KPHUTEPHS KaK CpeIHee B3Be-
IIICHHOE W3 JIBYX 3HAYCHUU MPH COOTBETCTBYIOIIUX CTEIECHSAX CBOOOJIBI.
[Ipu o = 0,05 momywaem ¢; = 2,145 g ymcna creneHeid CBOOOIBI
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. HylIeBast TUIIOTE3A O

PaBEHCTBE CPEIHUX HE OTBEPIaeTCsl.
Bmopoii eapuanm. Ananusupyemblii ancamMOJIb TOKa3aTels 340POBbs
COCTOUT TOJIKO M3 OOJILHBIX JIETEH, T.€. 3A0POBBIE ICTH U3 CTATHCTHYC-
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ckoit 00paboTku uckiroueHsl. Torma ny = (15-4)=11;n,=(22 -5)=
=17. B aTOM cirydae cpefiHee YHCII0 MTOCTABICHHBIX JUarHO30B
XXjn
X=1— (5.35)
2
1
rae X; — OIMHAKOBOE YKCJIO JMArHO30B, IOCTABJICHHBIX KaXIOMY U3 1;
MAIMEHTOB; #; — YMCJIO TMAIlMEHTOB, KaXK/IOMY M3 KOTOPBIX MOCTaBICHO
OJIMHAKOBOE YHCJIO AUArHO30B paBHOE Xj; an- =n — o0I11ee Yncao 00-
i
CJICTOBAaHHBIX OOJIBHBIX JCTEH.
Hucnepcus
2
, Z (X;—X)"-m 3
52 =1 =3 (X;-X)2.p, (5.36)
Z}’ll‘ i
i
rae P;  BEpOSATHOCTh YCTAHOBJIEHUS X; JIMArHO30B JUIsl KaXJOro U3 #;
MaIMeHTOB. B 3TOM ciryuae, HCTIONB3ys A pacuera Beipakenus (5.30)—

(5.36), monyuuMm: g OOJBHBIX JeTe u3 moc. 1 )_(1 =3,0; §,=1,34;
m12=0,163; JIJIg 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
tomd+t, -mi
1(0,05) =1 ——2-—-2=2217, (5.39)
m1 + m2

npu £ (o=0,05)=2,23 npu yucne creneHei csoboxael 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 Ui OONbHBIX aered ¢ = 1,35
BO3POCIIO TIOYTH B JIBA pa3a 10 CPABHEHUIO ¢ (PaKTHUECKUM t-KpUTepreM
JUI CMelIaHHo! rpynmsl gerel (¢ = 0,70).
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Bo3MmoykHa a1 cuTyauusi, Korjaa npu UCKIIOYEHUH U3 BBIOOPKH 370-
POBBIX JETEW THIIOTE3a O COBIAJACHUN CPEJHUX HE MOATBEPANUTCS?

OTBeT Ha ATOT BONPOC MOXKHO MOJYYUTh U3 PACCMOTPEHHUS U aHAJH-

3a HarJsIHBIX Tpaduyeckux MpejcTaBIeHUH puc. 5.7 W JaHHBIX

Tabmn. 5.2.

0,35

0,3t

0,25

P(x) 0,2

0,15t

0,1

0,05

0,4
0,3 s B 1
P(X) 0,2¢ £

3 / n

0,1 p Yy

0 T . . . A
-2 -1 0 1 2 3 4 ) 6 ¥ 7

Puc. 5.7. 3aBucumocTs mwioTHocTH BeposiTHocTH P(X) oT umcna 3abosieBanuii X,

HaOJIF0aeMBIX Y OJTHOTO MAI[HCHTA:

a — cMelIaHHasl BEIOOpKA; 6 — BEIOOPKA «TOJBKO OONBHBIE»; 0 — moc. 1, + —moc. 2 —

JaHHBIE 00CIICIOBaHUI; CIIIOMIHAS JIMHKA — (TI0oC. 1); myHKTHpHAs — (TOC. 2) — almpoK-
cuMHpyroIue Kpusble ['aycca (HopMaabHOE pacipe/ieieHue)

IlonoxuTenbHBIA TECT HA HOPMAJIBHOCTh JJII CMEIIAHHOW T'PYIIIbI
HE WCKIIOYAaeT PealbHO HEOOBICHUMYIO OONACTh OTPHUIIATEIHHBIX 3HA-
YeHW 4Yucia 3a00JIeBaHU, UMEIOIINX MOJOKUTEIFHYI0 BEPOSTHOCTh
(X; <0) mns cmemaHHOW BEIOOPKH. A Takxke OOJBIION pa3dpoc dKcIie-
pUMEHTaNbHBIX AaHHBIX (70 250 %) OTHOCHTENIHHO ammpOKCUMHUPYIO-
e gynkuu ["aycca, 3aBBIICHHYIO MO OTHOIICHHIO K Tpymie 0oJb-
HBIX JHCIIEPCHUI0, CPEIHEEe 3HAUEHHE, «TATOTEIONIee» K OOJBIIUM 3Ha-
YEHWSIM BEPOSTHOCTH HAONIONEHUS 370POBBIX B CMEIIAHHOW TpYIIIe
(puc. 5.7, a). C yBenuueHHEM YHUCIa 3JO0POBHIX B CMEIIAHHOM TpyImIe
CpelHee 3HAaYeHWE W JucHepcusi BCE OOJNBIIE MOTYT «3a0BIBAaTh» O
OOJBHBIX U TIEpeCcTaBaTh OBITh UX MOTHOIIEHHBIMU XaPaKTEPUCTUKAMHU.
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Taoauna 5.2

XapaKTepUCTHKH CTATHCTHYECKUX aHcaMOJIeil ABYX Ipynm aerei —
CMEIIAHHOM M «TOJIbKO 00JIBHBIX)

IHoxa3zareu
Tun
BBIGOPKH n, n | X; | Xy | S R\ L loos)
CwMmermanHas
(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 CMEIIAHHBIX TPymHm OymayT ONW3KH K XapaKTepH-
CTHUKaM TPYIIBl OOJBHBIX TMPH YCIOBHH, KOTJA YHCIO 370POBBIX HE
npesbimraer 10 % ob1iero yucia naueHToB.

Cremyer Takke OTMETUTH (CM. pHUC. 5.7), 9TO TpHU UCKITIOYCHUH 3]10-
POBBIX M3 CTATUCTHYECKOTO aHAN3a PA3JInYMs B JIBYX CTATUCTHYCCKHUX
MHOXECTB CTAHOBATCS 6onee SIBHBIMU.

CpasHenue ducnepcuti 08yX HOPMANbHBIX 2EHEPATLHBIX COBOKYNHOCHEL

B kadecTBe HyneBOW OOBIYHO BBIJBUTAIOT THIIOTE3Y O PABEHCTBE
Jqucriepcuii. B MeToiMke MpoBEpKH TUIOTE3 B KaYeCTBE KPUTEPHS HC-
MOJIb3yETCs] CTATUCTHKA [ OTHOIIEHHS JBYX HCHPABICHHBIX BBIOOPOU-
HBIX qucniepcuit Sf u S3 ¢ (n—1) u (m—1) cTenensMu cBoGOIBL, IIE 1
U m — 00BEMBI BBIOOPOK HccinenyeMoi (1) u kouTponsHO# (2) rpymnm (F-
kputepuit Puiepa). Meroauka MpoBEPKU TUIOTE3 € MOMOIIBIO KpHUTeE-
pust Oumepa TOYHO Takas K€ M Ui APYTHX KPUTEPUEB: BBOIATCS Hy-
JieBast 1 KOHKYPUPYIOIIAs THIIOTE3bl; IO YPOBHIO 3HAUUMOCTH CTPOSITCS
001acTh TIPUHSTHSI THIIOTE3bl M KPUTHUYECKasi 001acTh (3HAYCHUSI KPH-
TUYECKHMX TOYEK IOJydaeM W3 TaOJHIl); pacCUUTHIBaeTCS HabIogaeMoe
3HAaYEHHE KPUTEPUS; IPOBEPSIETCS MPUHAIIIE)KHOCTh MMOTyY€HHOTO 3Ha-
YeHUs] KPUTEpHs O0JIaCTHU NPUHSTHS THUIOTE3bl, U B 3aBUCHMOCTH OT
3TOTO HyJIeBas TUIOTE3a NPUHUMAETCS JHOO OTBEPraercs B MOJb3Y
KOHKYPHUPYIOLLEH.
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5.2.3. lMpumep 1cnonb30BaHWS rPynnoBbIX CTATUCTUYECKUX KPUTEPUEB
ANS OLEHKM OHO30MOIMYECKIX M NaTONOMYECKMX COCTOSHIN
WHAMBMAYaNbHOrO 340POBbLS U PUCKOB 3A0POBLIO B YCMOBUSIX XPOHUYECKOrO
HeraTMBHOIO BO3AEMCTBIS XMMUYECKNX TOKCUKAHTOB

B mocnennune necsatunetus OypHO pa3BHBAETCS MEXKIUCUUIUIMHAP-
HOE HalpaBJIeHHE HAYKH M MPAKTHKHU — SKOJIOTHYECKasi MEAULIMHA, pa3-
Jenn oO0medl MeToJOJOIMH M SKOJOTMM 4YeJOBEKa, HallpaBICHHBIH Ha
U3y4YEHUE, OLIEHKY, IPOrHO3 M KOPPEKIHUIO aJallTALlMOHHBIX MPOLIECCOB,
MPEINaTOIOrMUECKUX U MaTOJIOTMYECKUX COCTOSHUI OpraHu3Ma c y4ué-
TOM BO3JICUCTBHS XMMHUYECKUX, (PU3NUCCKUX U OMOIOTHUECKUX (aKTO-
poB cpensl oduTanusd. Jkcreptsl BO3 o 20-25 % 3aboneBanwuii yesno-
BEKa OTHOCAT K IaTOJOIMH, OOYCIIOBIEHHOH BO3IeiicTBUEM HeOsaro-
OPUSATHBIX (PAKTOPOB BHEIIHEH Cpeabl; MO JaHHBIM POCCUHCKUX aBTO-
POB, 3TOT MOKa3aTeb MOXET U3MEHATHCS B IIUPOKUX Mpejienax oT 4 10
40 %. B uHoycTpHanbHO Pa3BUTHIX CTpaHaxX HauOOJbIlee BIMAHUE Ha
COCTOSIHUE 370POBbsI OKa3bIBAIOT XUMHUYECKHE (DaKTOPBI, OCOOCHHO CBSI-
3aHHBIE C JIEATeIILHOCTBIO IPOU3BOJICTB HE(TETra30BOr0 KOMILIEKCA.

B cBA3M ¢ 3TUM aKkTyalbHBIMH NPOOJIEMaMU SIBISIOTCS JOCTOBEpHAs
UACHTH()UKALUS PUOPUTETHBIX XUMHUYECKHX (PAaKTOPOB OKpYKaromIeH
cpelibl U pa3paboTKa METO0B AMArHOCTUKU COCTOSIHUS 3/0POBbsl Hace-
JICHUSI C OLIEHKOW BO3MO>KHOTO BIIUSIHHS 3TUX (PAKTOPOB HA PUCKH 3710-
POBBIO.

Bmecte ¢ TeM COXpaHSIOTCS 3HAYUTENbHBIE Pa3IH4yusl B METOAOJO-
TUH ¥ METOAAaX HCCIEOBAHUH, B JUArHOCTUKE COCTOSHUI 30POBBS U
uaeHTH(GUKaIuK (HaKTOPOB BIMSIHUS PEAJbHBIX XMMUYECKUX Harpy3oK
HE TOJIBKO TPH HAOJIOACHUH MAaTOJIOTHH, HO M MPH OLIEHKE JOHO30JIOTU-
YECKHX COCTOSHHM, JMAarHOCTHKA KOTOPHIX HE MMeEeT OOICTTPHHSATHIX
MeTOJI0B U KpurepueB. COBpeMEHHbIE KIMHUYECKHE BO3MOXHOCTH TIO-
3BOJISIIOT IPOBECTH YIIyOJEHHBIM aHAIU3 MHOTUX MApaMETPOB COCTOS-
HUSl 3[10pOBbs. B ciyyae CBEpXHOPMATHBHOI'O BO3JCHCTBUS XMMMYE-
CKMX TOKCHKAHTOB C BBIPQ)KECHHOW KIIMHUYECKON KAPTUHOM, KIIMHUIIKCT,
TOKCHKOJIOT, IPO(IIaTONIOr B COCTOSHUM BBICTABUTH MHAMBHIYAIbHBIH,
HanOoJiee BEPOATHBIA HKOJOIMYECKH OOYCIIOBICHHBIH IuarHos. llpu
HanboJiee YacTo MPOUCXOSIIIX JIUTEIBHBIX BO3CHCTBUIX KOMILJIEKCa
XUMHAYECKHUX BEIIECTB C KOHLEHTPAUHMAMU BOJIM3M JIOMyCTUMBIX YPOB-
HEH, ¢ HaJMYMeM JIATeHTHBIX NEPHOJOB M COIYTCTBYIOIIMX 3aboJieBa-
HUI HEIKOJOTUYECKON MPHUPOJABI, OTPAHWYCHHOCTHIO YHCIAa KIWHUYE-
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CKMX HAaOJIOACHUM MOCTaHOBKA WHAMBUAYAJIBHOI'O AMATHO3a XUMHYE-
CKOH MPHUPOJIBl Y OTAEIBHOIO MAalMEHTa BHE aHAJIN3a COCTOSHUS 340PO-
BbA ONPEAENEHHON TPYIIBI (KOTOPTHI, OMYJISAIIUHN) YPE3BBIYAHHO Maja.

Llenv u 3a0auu uccredosanuii

Henpio siBisseTcss 000CHOBaHUE HEOOXOIMMOCTH OCYIICCTBIIATH IO-
CTaHOBKY PKOJIOTUYECKH OOYCIIOBJICHHOTO MHAWBHYaIbHOTO JHAarHo3a
COCTOSIHHSI 37JOPOBhSI HA OCHOBE aHajK3a MoKa3aTeliell COCTOSIHHS 3/10-
POBBbS TOM OJHOPOAHON I'pyHIMbl NAMEHTOB, K KOTOPOM NaHHBIN maiu-
€HT OTHOCHUTCS, U3JIO’)KCHUE METOJMKH CTATUCTHYECKOTO aHalln3a, Kpu-
TEPHEB U OIIEHKH PHCKA COCTOSHHUS 3/I0POBBSI.

Mamepuanvt u memoost uccredosanus

brln mpoBenieH aHaMW3 MOMYYCHHBIX B TEUCHHE IIATH JIET 10 Hadaja
SKCIUTyaTallud XMMHYECKH omacHoro oOwekta (XOO) pe3ynbraToB
«(OHOBBIX» MEIUKO-IKOJIOIHUCCKUX OOCIICIOBAHUNA COCTOSHUS 310DPO-
BbsI ICTCKOTO HACEJICHHUS, MPOKUBAIOIIETO B IBYX HACEIICHHBIX ITyHKTAX
JHCKOTO paiioHa: B 1MOC. 1, pacIioIOKEHHOM BOJIM3H MECTa CTPOSIIETOCS
00BeKTa, U B MOC. 2 — B KOHTPOJILHOM TOCEJIKE, PACTIONOXKEHHOM TIPH-
MepHO B 35 kM oT noc. 1. KoOHTponbHBIN palioH ObLIT BEIOpAH HCXOMS U3
MPUMEPHO OJIMHAKOBBIX COIMANBHBIX U T€OJIOTOTe0orpaduuecKux ycio-
BUW TPO’KUBAHUS AETCKOTO HACENEHHUs], a TAKXKE U3 TOTO, YTO IMPH DKC-
ITyaTauyu 00bEKTa €ro BIUSHKUE Ha T0C. 2 OyAeT IpeHeOpeK MO MaJlo.

AHaJIM3UPOBANNCH PE3YJIbTAThl 00CICIOBAHUS COCTOSHHS 370POBbSI
MPaKTUYECKA BCEX JETeH, MPOXXKMBAIIUX B 3TUX Nocénkax (Oonee
500 genoBek). MenHKO-3KOJIOTHIeCcKOe 00CIe0BaHNE BKIIOYAIO B CEOS
MEIUITMHCKYI0O ¥ DJKOJOTHYECKYIO COCTABJISIONIHE: OIEHKY BpadaMu-
KIMHUIIICTaMU 3a00JIEBaHMIA COTIIACHO MEXIYHAPOIHOMY KIIacCU(HUKa-
topy Ooneszneii MKbB-10, xinHUKO-TabOpaTOpHBIE aHAIMU3BI KPOBU U
MOYH, HHCTPYMEHTAIBHYIO JUATHOCTHKY, a TAK)KE€ U3MEPEHUS IKOJIOTU-
YECKMX XaApPaKTEPUCTHUK KaueCTBa KOMIIOHEHTOB OKpYXKAIOIIEH Cpeis
(BombI, BO3MyXa, TMOYBHI, a TaKKe MPOAYKTOB nuTaHus). Cratuctmye-
CKOl 00paboTKe U aHAJIM3Y MoJBEPriock Ooisiee S0 mokasareneil KpOBH,
B TOM YHCJIE COACPKAHUE B KPOBH HEKOTOPHIX XUMHUYECKUX BEIICCTB U
AJIEMEHTOB, KOHIIEHTpauu Oosiee 70 XUMUYECKHX BEIIECTB M JJIEMEH-
TOB B mpobax moum u Oonee 190 — B mpobax Boasl 1 nouBsl. KoHIIEH-
TpaIluH BEIIECTB U JIEMEHTOB B BO3AYXE U MPOAYKTAX MHUTAHUS aHAJH-
3UPOBAMCH TIO0 JaHHBIM PETHOHAIBLHOTO COIUAIBHO-TUTUEHHYECKOTO
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MOHHUTOPHHIA OOIIECHPOMBIIUICHHBIX 3arps3HUTENCH, TKENBIX MeTal-
70B, Gocdopa u XIOPOPraHNUECKUX COCTUHEHUH.

Ionyuennvie pezynbmamul U UX UHMEPNPemMayus
B pesymprare mnpoBENCHHOIO aHaNM3a HMCXOAHBIX  MEAMKO-
3KOJIOTMYECKUX JaHHBIX (puc. 5.8) ObLIO yCTaHOBIEHO, YTO:
® OTHOCHUTEIBHOE pacrpenerieHue 0osesneil mo kimaccam MKB-10
OJMHAKOBO IJI JETEW, MPOKUBAIOIIMX B Ka)KIOM U3 IMOCEJKOB,
OTIMYasICh B OTHENBHBIX Kiaccax B mpenenax =15 %, uro Haxo-
JIUTCS B paMKaX CTaTHCTUYECKOW MOrPEIIHOCTH;
e B 00omx mocénkax HaOIIOAAIOTCS BBIPAKEHHbIE MaKCHUMYMBI
0oJIe3HEH B CIEAYIOMNX Kaccax:
XIII — kocTHO-MBITIIeUHAs cucteMa (22-27 %);
XI — opransl nuieBapenus (18-23 %);
X — oprauns! geixaaus (9—11 %);
IV — oHpoKpuHHas cHcTeMa, HapyIIeHWs MUTaHus W oOMeHa
BemecTB (8—12 %);
VI — HepBHasd cucreMa;
VII — 6one3nu rnasa u ero npuaaTovyHoro anmapara (5-7,5 %).

F %

20

10

u]

Puc. 5.8. Ornocurensnas 3a6oneBaeMocTh aereil P, %, B 3aBUCMMOCTH
oT KkJacca 3aboseBanuii corimacio MKB-10 (oTHomIeHHe yncia 3ad001eBaHui
JAHHOTO KJ1acca K 00IeMy YUcy 3a00JIeBaHuUil):
CIUIOLIHAS JMHUS — CTaTUCTHYecKue AaHHble 1o Poccum (netu no 14 ner); myHk-
THPHAst JINHUSL — pe3yJbTaThl obcienoBanus 374 neteil, NpoXXKUBaOLIKX B TI0C. 1, ToYey-
Hasl JIMHUS — pe3ynbTaThl o0ciienoBanus 217 nerei, MposKUBaIOLIMX B IOC. 2
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Wnentndukanuss TPHOPUTETHBIX XMUMHYECKAX TOKCHKAHTOB IPOBO-
JIMJIach, UCXOAS U3 OCHOBHOT'O KPUTEPHUS — UX HAJIWYMSA B BOJE, TOUBE,
KpoBH U (WIM) MOdYe JeTed Ha ypoBHE WM Ooyiee BEpPXHHX 3HaUEHUI
TMTHEHUYECKUX HOPMATHBOB. Takod MOAXOM TMO3BOJIMJI BBIICIUTh U3
BCEX HAOJIOAeMBIX /[Ba MPUOPUTETHBIX TOKCHKAHTA — XJIOPUABI U TI0-
mudocharer. Ux comeprkanne HAOIIOIATIOCh NMPEUMYIIECTBEHHO B OK-
pyXxaroteii cpeze moc. 1 u buonpobax neteid aToro nocenka (tadm. 5.3).

Crnenyromie mo paHry HaOJronaeMmple TOKCHKAHTHI (KENe30 H
MBIIIbSK) HE MMENM 3aMEUCHHBIX OTKJIOHEHHWH IO KOHLIEHTPAaLMsSM B
KPOBU M MOY€ J€TEil BbIIIE HOPMATUBHBIX 3HAYEHUI U OKa3aJUCh pac-
MpeIeIEHHBIMU B KPOBH JIETEH, MPOKHUBAONIUX B Toc. 1 u 2.

Ta6muna 5.3
Cojep:kaHue NIPUOPUTETHBIX TOKCHKAHTOB
Mecto MeHee HUKHEH IpaHUIBI HOPMbI Bosnee BepxHell rpaHULIBI HOPMBI
pOKUBA- Lmin = 98 mmons/n, % Lmax = 107 mmous/n, %
HAs XJIOPHUIBI nonudocharsl XJIOPHUIBI nosudocdarsr
Ioc. 1 0 0 43 74
IToc. 2 56 0 0 39

Takum o00pa3oM, NPEBBIIICHUE BEPXHUX TPAHHL THTHECHUYECKHX
HOPMATUBOB MO COJCPIKAaHHUIO B KPOBU XJIOPUAOB 1 noiudocdaroB Ha-
omonaercs npuMmepHo Ha 40 % Oonbine y aerei, MPOKUBAIOIIMX B
noc. 1, B TO BpeMsl Kak CTaTHCTHYECKH 3HAYUMBIX pa3lIWYuii HU B
ctpykrype 6omne3neii mo MKbB-10, HU B MX OTHOCHTEIIBHOM KOJIHMUECTBE
He HabmomaeTcs (puc. 5.8). DTo JaeT OCHOBaHHWE BBIABHHYTH THIIOTE3Y
0 NIPEUMYLIECTBEHHOM BIIMSIHUU Ha COCTOSIHUE 37I0POBbBSI I€TEH, POKH-
BAIOIIMX B MOC. |, XpOHMYECKOTO [UINTEIBLHOIO BO3ACHCTBHA XJIOPHIOB
1 nonudocaTroB M HCKATh Pa3IH4Msi B COCTOSHHSAX 370POBBS JETEH
IBYX IOCEIKOB B OoJjiee «TOHKHMX» KOJMUYECTBEHHBIX J1a0OpaTOpHO-
KJIMHAYECKUX IOKA3aTeNsIX, OTPAKAIOIINX JOHO30JIOTUYECKUE COCTOS-
HUSI aJaNTallMOHHBIX PE3EPBOB OPraHM3Ma, [0 CPaBHEHHIO C CHMITO-
MaMH¥ U cuHapoMamu Oonesneit mo MKB-10.

C s10il Henplo ObUT MPOBENEH aHATU3 CPAaBHEHHS YACTOTHBIX pac-
npefieneHni  OMOXMMHUYECKHX W HMMMYHOJIOTHUYECKHX —IIOKa3aTelei
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(Tabi. 5.4) v cnenaHa cTaTUCTHYECKAs OIICHKA 3TUX PAacHpeAeIeHUI IS
nereit moc.1 u moc. 2.

IIpoBepka CTaTHCTUYECKUX TUIIOTE3 O COBMAJEHUU CTATUCTHUECKUX
MHOJKECTB YaCTOTHBIX pacHpeeieHHil UMMYHOJIOTHYECKUX ITOKa3are-
nel nns neter moc. 1 u moc. 2 BBINOJIHEHA M0 KPUTEPUSM OLICHKU COB-
MaJIeHUs CpeIHNX 3HaueHuH (f-Kputepuii CThIOZEHTa) U OIIEHKH COBIIA-
JeHus qucnepcuit (F-kpurepuit @uiepa) npu ypoBHE 3HAYUMOCTH O =
0,05. B pesynprare OBUIM YCTAaHOBJIEHBI CTAaTHCTHYECKH 3HAYMMBIC
CMEILEHNS YaCTOTHBIX PAacHpeAeIeHUuil CeMH HIMMYHHBIX U OMOXUMHYE-
CKUX TOKa3arenell — HIMMYHOTJIOOYITMHOB 4 U M, alaHuHaMHUHOTpPaHC-
(hepasbl, XOTMHICTEPA3bl, THPEOTPOIIHBI TOPMOH, OMIMPYOHH OOLIMA,
MoueBHuHa (Tadm. 5.4), (puc. 5.9-5.10).

CrBuUry 4aCTOTHBIX paclpeneieHuil mokaszarenei ana nerei noc. 1 u
noc. 2 HaOMIOJa0TCs B MpeAeiax TMTHeHNYECKUX HOPMAaTuBOB. Takum
o0pa3oM, pacIpeleleHnss CTaTUCTUYECKH 3HAYUMO pa3IMYaroTcs Kak
CPEeIHMMH 3HAUYEHHUSMH, TaK M JUcrepcusiMu. B pamkax npuHsTO# ru-
MOTEe3bl HAOMIOAaEMbIE HECOBIAICHHUS CTATHCTHUECKHX MHOXKECTB Yac-
TOTHBIX paclpeneieHni UMMYHOJIOTHYECKUX TMoKa3aTelel ananTaiu-
OHHBIX PE3EPBOB OpraHu3Ma feTeit moc. 1 u moc. 2 MOKHO paccMmaTpu-
BaTh KaK KPUTEPHUH TOHO30JIOTHYECKOTO COCTOSHUS 370pPOBbsl IETeH
moc. 1, BEI3BAHHOT'O XPOHHMYECKUM MHOTOJIETHHUM IPEUMYIIECTBEHHBIM
BO3/ICHCTBHEM XJIOPHJOB M (MiK) moym¢ochaToB, UYTO BIIOCIECACTBUH
MOKET TPHUBECTH K XPOHMYECKOW MAaTOJIOTHH 3a00JeBaHUN JAeTe
noc. 1.

Puc. 5.9. YacrotHoe pacmpenene- P " T T T ;
mue P (w/xU) koHumeHTpaumu L 0.3l : :
(xU/m) xommHACTEpa3ssl B KPOBH
mereli me crapme 18 ner, mpoxu- 025 ; Y ;
Baromux B moc. 1 (83 gem., Ne 1) u 02l : o
noc. 2 (75 4en., Ne2). KpusbsimMu 015l : !--:F N22 |
0003HaYeHBI COOTBETCTBYIOLINE ' Ly :
anmpoKCUMAIMU  pacIpe/ieNieHni 0.1t i ""‘*?_\‘ :
¢byuxkmusamn  Taycca  (HOopmanbHOe b L ;
; _ 0,057 Lt Ly :
pacrpeneneHue): o, =600 xU/m, 0 " (L :
<[, >= . — = i L [t = TR
Ly>=4900 <Ulr; o, = 1700 U/, 2000 4000 G000 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 ciy4yae OTHOCATCS K TPYIIIE PUCKA, XOTS B TO
JK€ BpeMsi UMMYHOJIOTHYECKHE IT0KA3aTeNIM KAXKI0T0 U3 MAlUEeHTOB Ha-
XOJATCSI B OCHOBHOM B IIPE/ieSIax TUTHEHUYECKUX HOpMaTUBOB. M3 3TO-
r'O CIIeIyeT BayKHBIH BBIBOJ O HEOOXOJMMOCTH aHAIN3a IPYMIOBHIX (TI0-
MYJSIIAOHHBIX) XapaKTepUCTUK COCTOSHUS 370POBBSI IPH TOCTaHOBKE
WHJUBUYJILHOTO AUArHO3a.

Puc. 5.10. YacroTtHoe pacnpenene-

HOpMBI AJ1sl feteil crapiie 13 ner:
mL2w 0,6-2,5r/m - wmyx.(m); 0,7-
2,8 r/im — xeH.(w)

P o I Hue P (1/r) xoHueHTpauuu L (r/m)
0.25 v P MMMyHODIOOynMHa M B KpPOBH
| iy ; 1 neteii crapuie 13 1eT, NpoKKUBaKo-
o2l R ' | mux B moc. 1 (53 wen., Nel) u
’ o "j\ N1 noc. 2 (55 wen., Ne2). KpupsiMu
0.15|[Na2lrt Y L ] 0003HaUeHBl  COOTBETCTBYIONIHE
b AN 5 anmmpoOKCHMAIMK  pacTpeeNeH i
0.1 i“"i i ] ¢yakousvu  [aycca (HopManisHOE
E-:»L_l - : pacnpeznenenne): o; =035 r/m ,
0,05} Ju" i <L> =2,05r/m; o,= 045 1/n ,
A <L,> =1,15 r/n). BepTukaibHbIMH
E,'O‘ Ll JUHUSIME ~ 0003HAYEHBI  TPAHHIIBI
0
L

ITomydennast cTpykTypa 3a001€BaeMOCTH NMPUHIMITHAIBHO OTIHYa-
eTcsl 0T O(QHUIHAIBHBIX CTATHCTUYECKMX IaHHBIX, KaK MO HM3y4aeMbIM
obnactsm, Tak u Poccutickoii deneparuy B 1ENOM: U3 HUAX CIIEyeT Ha-
JUYME TONIBKO OJHOTO MakcuMyma B OonesHsix aereit (mo 14 met) B
KJjacce OoJie3Hel opraHoB Japixanus = 50 %.

AHanu3 pe3ysibTaTOB MO3BOJISIET CHOPMYIUPOBATh HIXKECIIEAYIOIICE
000011aro11IEE TTOT0XKEHUE.

Bynem paccmatpuBath TOHO30JOTUYECKOE COCTOSIHUE 3I0POBBS Kak
COBOKYITHOCTh XapaKTEPUCTHUK, HAXOJAIIMXCSA B «IEPEXOTHOU 30HE»
MIPU3HAKOB MEXITY COCTOSHUSIMH «IIPAKTHYECKHU 370POB» U «OOIICHY.

CunuTtaercs, 4TO COCTOSIHAE «IIPAKTHYECKU 37I0POB» — CITy4aid, KOTAa
HCITIOJIB3yEeMBbIE TTOKa3aTeNN 3I0POBhs HE BBIXOAT 3a MPECIbl yCTaHOB-
JIEHHBIX MEAWIUHCKAX HOPMATHBOB W paclpeiesieHbl TI0 HOPMAIbHOMY
3aKOHY, a COCTOSIHHE «0OJICH» COOTBETCTBYET CITy4ar0, KOTJa 3TH ITOKa-
3aTeNd HaXOJITCS 3a WX mpeaenamu. [Ipu TakoM paccMOTpPEeHHH CO-
CTOSTHHE «IIpea0doIe3Hb» (TOHO30JIOTUYECKOE COCTOSHUE) CIIEAYET HC-
KaTh B OTIIMYMM XapakTepa pacIpeleleHUs IOKazaTeneld COCTOSHUS
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3A0pPOBbs B MPCACIaX HOPMATHBHOI'O TUTHMCHHUYCCKOIO HMHTCpBAja II0
CpaBHCHUIO C HCKOTOPBIM KOHTPOJIbHBIM (HOpMaTI/IBHLIM) pacmnpencie-
HUEM.

Ta6auna 5.4

[MapameTtps! annpoxkcumanuu GpyHkuusiMu I'aycca 4acTOTHBIX pacnpeaesneHuil
HEKOTOPBLIX (H3NO0JOTHYeCKHX XapaKTePHCTHK KPOBH

L G g

moc. 1 | moc.2 | moc.1 | moc.2 | moc.1 | moc.2

Iloxka3zaTeanb

Xnopuasl, Mmous/in, (98—107) 107 975 2.5 2.5 B B
netH crapie 1 mec.

Tomadocdare (docdop),
MMOJIB/I, HOpMa 0,87—-| 1,57 1,37 0,21 0,21
1,45) neru crapue 12 ner
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

AslaHuHaMHUHOTpaHCchepasa, 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 Pa3jIOKEHUSI YaCTOTHOTO pacrperie-
JIeHUsI IMMyHOTI00yniHa 4 1o ¢yHkumsam [aycca.

**BecoBOil MHOXKHTENb YWICHOB Pa3/IoKeHHs YaCTOTHBIX PACIpe/eICHU moKasare-
nst no pyskusm ["aycca.

B ciydyae u3yueHus BIUSHUS Ha COCTOSHHE 370POBbS HETATUBHBIX
BO3ZIMCTBUN cpeibl OOMTaHMA K TPYyMIE CpaBHEHUS (KOHTPOJIHHOM)
CIIEyeT OTHECTH CTaTUCTUYECKU OAHOPOIHYIO TPYIIY MalUeHTOB, KO-
TOpas MPaKTUYECKH OJMHAKOBA MO BCEM OCHOBHBIM XapaKTEPUCTHKAM
CPaBHEHMUS C UCCIIEAYEMOH IpyMIION, 3a HCKIFOUEHUEM OJHOT'O YCIOBHUS:
JeficTBUEM Ha Hee HEraTHBHBIX (DaKTOPOB, BIMSHHE KOTOPBHIX Ha Mep-
BYIO TPYIIy W3y4yaeTcsi, MOKHO IpeHeOpeub. B aToM ciyyae mpeanoy-
TUTENIBHBIM SIBISIETCSI PACCMOTPEHHE XapakTepa paclpeiesieHHil KOou-
YECTBEHHBIX XapaKTEPUCTHUK aJANTAIlMOHHBIX PE3€PBOB OpraHMU3Ma, Kak
HanboJiee YyBCTBUTENBHBIX K BHEIIHUM BO3ICHCTBHSM.
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W3 knuHUYECKOW MPaKTUKU CIEAYeT: ecld METUIMHCKUHM IoKasa-
TEJIb COCTOSIHMS 3A0POBbsI NAllMEHTa HAXOAMUTCS B Tpeleiax MHTepBaja
HOPMBI, TO Yy KJIMHHUIMCTA HET OCHOBAHWH OTKa3aTbCcs OT JUarHo3a
«MPAaKTUYECKH 37I0pOB» (IO TAHHOMY TOKAa3aTelto) sl 00cIeyeMoro
nanueHTa. OHaKo ke ¢ y4€TOM BBIIIECKA3aHHOTO 3TO YCJIOBHE HE SIB-
JsieTCsl JOCTaTOYHBIM JIsl TTOJIOOHOTO JuarHo3a. [Ipu Hanmmvmu craru-
CTHYECKH 3HAYMMOTO HECOBIAJCHUSI CPaBHUBACMBIX JBYX CTaTHCTHYE-
CKMX MHOKECTB YaCTOTHBIX PacHpeAeICHUI JaHHOTO MOKAa3aTeNns Takoe
3aKJII0YEHUE CTAHOBUTCS YK€ HEOOOCHOBAHHBIM M MALUCHTA CIICAYET
OTHECTHU K TPYIIIE PHUCKa, HAXOJIIEHCS B IOHO30JOTMIECKOM COCTOS-
Hud. [lpu sTOM mpenmnonaraercsi, YT0 CpaBHEHHUE MPOBOAUTCS JUIS
«CMEUIaHHBIX» PealTbHbIX CIIy4alHBIX BBIOOPOK IMAIMEHTOB, B KOTOPBIX
HAXOJISATCS «IIPAKTHYECKH 37I0POBBIEY» U «OOIBLHBIEY

Crenyer OTMETUTh, YTO XapaKTEPUCTUKU TPYIIBI JOHO30JOTHYE-
CKOT'0 COCTOSIHHSI MOTYT PEaJIbHO BBIXOJIUTH 3a MpeJesibl THTHEHUYECKO-
ro HOpMaTHBa, TaK KaK BO3MOXKHO OJJHOBPEMEHHOE CYIIECTBOBAHHE I1a-
[UECHTOB C XPOHHMYECKHMH MATOJIOTUEH U IOHO30JIOTHEH, 1 HEU3BECTHO,
KOT/Ia CO BPEMEHEM XPOHHMYECKasi JOHO30JIOTUS IEPEXOAUT B XPOHUYE-
CKyI0 maTosioruto. /s OJHO3HAYHOCTH OyleM CUUTaTh HO30JIOTHYE-
CKUM (ITATOJIOTUYECKUM) TIPU3HAKOM TI0Ka3aTellb 30POBbSI, BBIXOSIIHIA
3a TIPeeIbl KHOPMBI.

MoxeT Takke NPeNCTaBIATh NPAKTHUECKUM WHTEpeC MPOBEICHUE
MoTOOHOTO CPAaBHUTENBHOTO aHAIM3a KaK «CMEIIaHHOW» CIy4aiHOM
BBIOOPKH MAaICHTOB, TaK U BBIOOPKH «IIPAKTUYECKH 37I0POBBIX) IMaIl-
eHTOB (00JIe3HU He OOHAPYXKEeHBI) C KOHTPOJIHHON TPYIIION CpaBHEHHS
«HOPMATHBHO 3J0POBBIX». JTa IpyIa «HOPMATUBHO 370POBBIX)» COOT-
BETCTBYET «HOPMATHBHOMY» YaCTOTHOMY paclpeleleHHIO MMOKa3aTes
pacnpenenenuto ['aycca co cpeqHuM 3HaUeHUEM LH, pacOI0KEHHBIM B
cepenrHe WHTEpBaNa HOPMbI LH = (Lumin tLmax)/2, @ CpeiHee KBaIpaTH-
YecKoe OTKJIOHEHHE G H TaKOBO, YTO WHTEPBAJl PaBHBIH +2 G # COOTBET-
CTBYET pa3Mepy HOPMAaTHUBHOI'O T'MTHEHHYECKOTr0 HHTEpBajia: 2GH =
= (LH — L) = (Linax — LH). «HopMaTuBHOE» pactipeneieHne mokasare-
751 SBTSIETCS. HOPMAJIBHBIM paclpelieIeHUeM, CUMMETPUYHBIM OTHOCH-
TEJILHO CepelMHbl HOPMATUBHOT'O MHTEPBaa, B KOTOPOM HaxoisaTcs 95
% HaOII0IaeMbIX «HOPMATHBHO 370pOBBIX». [10100HBIE CpaBHEHHS MO-
T'YT OBITH MOJE3HBIMH JUISl BBISIBICHHS XPOHUYECKUX JOHO30JIOTHUECKUX
Y TATOJIOTMYECKUX COCTOSTHUM.
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Oyenka puckog 300po6uvs

W3noxeHHBIN 31€Ch CTATUCTUYECKUI NOIX0 K 9KCIIEPUMEHTAIBHON
OIIEHKE PHCKOB 3/IOPOBBIO0 HACEJICHHUA OCHOBAaH Ha pPEANbHBIX MEIHKO-
3KOJIOTMYECKUX HcciefoBaHusaX. OHM MPOBOAATCS CIIEUUATNCTaMU TIPU
yIIIyOJeHHBIX KIMHUKO-Ta00paTOPHBIX 00CIEOBAHUIX COCTOSHUS 310~
pPOBbs HaceneHus (NMpeJCTaBUTENBHOW BBIOOPKH), MPOXKHUBAIOIIETO B
paiioHe BO3MO)KHOTO BIUSHHS 3KOJIOTHYECKH MOTEHIMAIbHO OMAcHOTO
o0bekTa. sl OLIEHKH MPHOPUTETHBIX TOKCUKAHTOB U3MEPSIOTCS TaKXKe
napameTpbl KauecTBa OKpYXarowlel cpensl (BoAbl, BO3IyXa, IIOYBHI), a
TaK)kKe MPOAYKTOB MUTAHUSL.

COop naHHBIX BBINOJHsETCS B 00BEMe, oOecreunBaroeM npeacra-
BUTEIBHOCTb, MOJHOTY W HAAEKHOCTh UCXONHOU mH(popManuu. Meto-
JIOJIOTHUS TIPEATIONaraeT MpoBEPKYy CTaTUCTUYECKUX THIIOTE3 O COBMAje-
HUU CTaTHCTHYECKUX MHOXECTB YAaCTOTHBIX PACIpe/IeIeHnii MeIULINH-
CKHX ITOKa3aTesIell COCTOSHUS 30pOBBS JIByX TPYII HACEIECHHS, OHA
U3 KOTOPBIX OTHOCHUTCS K HACEJEeHHUIO, MOABEPraéMoMYy HETaTHBHOMY
BO3/IEMCTBHUIO TOKCUKAHTOB, a JIpyras — K HaceJIeHHIO, TPOKUBAIOILEMY
B KOHTPOJIEHOM paiioHe.

Pucku 11 310pOBbsI OLICHUBAIOTCS] HA MATOJIOTHYECKOM U (WJIH) J0-
HO30JIOTHYECKOM YPOBHSIX COCTOSIHUS 370POBbA IO JIOTIOJHUTENHHO Ha-
0m0gaeMoll OTHOCHTENBHO KOHTPOJIBHOIO paiiOHa BEPOSTHOCTH MATo-
JIOTMYECKUX U (MJIM) JOHO30JIOTMYECKUX COCTOSHUN B MEPBOM TpyIIe
nanueHToB. [Ipu 3ToM BblUMTaeTCs «(HOHOBBIH YpOBEHBY; (POHOBBIH
YPOBEHb COCTOSIHUS 3/I0OPOBbSI OLIEHMBAETCS IO Hadaja 3KCIUTyaTalluu
o0bekTa. [ ucrmonp30BaHusl KPUTEPUEB COBMAACHHS CTATUCTUYECKUX
MHOJKECTB, Pa3BHUTBHIX [ HOPMaJIbHO pACHpPEIENICHHBIX CIy4ailHBIX
BEJIMUNH, pEAIbHO BO3MO)KHbIE YaCTOTHBIE pacIipe/ieleHus TToKa3aTeneit
COCTOSIHUSI 370POBbS, OTJIMYHBIE OT HOPMAJIBHOIO (acHMMETPHYHBIE,
OJTHO- U HOJMMOJAJbHBIE), CBOIATCS K HOPMAJIbHOMY CIIEHHATIbHBIMU
nprueMaMy — MPEACTABICHUSIMH B BUJIE JIOTapU(DMUIECKH HOPMATbHBIX
pacripenencHuii ¥ B Buje psaa u3 pynkuuii [aycca.

Belnie BBeAEH CTaTUCTUUECKUI KPUTEPUI JOHO30JIOTMUECKOTO U Ma-
TOJIOTHYECKOTO COCTOSIHUM 3[JOPOBBSI — CTATUCTHUECKH 3HAYUMOE CMe-
HIEHUE YaCTOTHOTO paclpejelicHuss OMOXMMHUYECKUX (JOHO30JI0THYE-
CKMX) TIOKa3aTeledl B MEpBOH Trpymile MalueHTOB OTHOCHTEIBHO KOH-
TPOJBHON B MpefesiaX WIN BHE TPAHML HOPMBI COOTBETCTBEHHO. PHCK
«TOHO30JIOTUYECKOT0)» 370POBbS OIIEHWBAETCS 1O BEJIIWYHHE IUIOIIATU
YaCTOTHOTO PaclpeneieHNs MOKa3aTeNs NePBON TPYMIIbI, OTINYHON OT
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oOmactu oOuiel A o0enx cTaTHCTHUECKUX Ipymnn. Puck maronormue-
CKOT'O COCTOSIHHMSI 3[JOPOBBSI OLICHHUBAETCS MO BEIWYHMHE IJIOMIAIH, BBI-
XOJIs1IeH 3a Tpeiebl HOPMBI M OTJIMYHOM OT oOnacTh, o0mien st obe-
UX CTATUCTUYECKUX TPYIIII.

[lonoGHBIN TOAXOJ cHpaBeIUB IJisl JIOOBIX BHIOB BO3ACHCTBUS
(hakTOpPOB OKpYXaromIeH cpeipl, THOOBIX MECTHOCTEH MPOXKUBAHUS H
BO3pacToB HacesneHus. OH MO3BOJISIET OIICHUBATh PHCK 3JI0POBBIO B pe-
KUME PEaNbHOr0 BpeMEHH, Kak «(OHOBBINY», U B Mpolecce IKCILTyaTa-
M 00BEKTa, IO PE3yJIbTaTaM MEIUKO-3KOJIOIMYECKOTO MOHUTOPHHIA.
WnenTudukanus NpUOPUTETHBIX TOKCHKAHTOB U ICTOYHUKOB HX JIEHCT-
BUSI OCHOBaHA Ha PE3yJIbTaTax MPULENBHBIX HKOJOTMYECKHX 00cieno-
BaHUH OKPY’KaIOIIEH Cpesibl U aHAJIM3€ UX COACPKaHus U (MIIN) IPOAYK-
TOB MX OMOJIOrMYECKOM TpaHC(hOpMaIuu B Ouonpoodax.

AmnpoOarust 3Toi METOI0JIOTHHU MPOBE/IcHa Ha MPUMEPE XUMHUYECKO-
ro npennpusitusa. V3yyanuck «()OHOBBIE» PUCKU 3J0POBBIO JIETCKOTO
HACEJICHUSI M0 pe3yjbTaTaM MEJUKO-3KOJIOTHYeCKOr0 MOHHTOPHHTA,
IPOBOJMMOTO B TEUEHHE TISITH JIET JIO MyCKa 0OBEKTa B AKCILTyaTaIHIO.
Pucku 310p0oBbIO IO OTHOIIEHHIO K KOHTPOJIBHOMY PaiiOHy Ha MaToJjo-
FMYECKOM YpOBHE HE HAOJIOAAIHMCh. YCTAHOBJIECHBI «(OHOBBIEY» PHUCKH
3[I0POBBI0 Ha JIOHO30JIOTUMECKOM YPOBHE JUIS JIeTel, MPO’KUBAIOIINX
BOJIM3HU CTposIIIerocss 00beKTa. ITO MPEANOI0KUTENBHO CBA3aHO C Ipe-
MMYIIECTBEHHBIM XPOHUYECKUM BO3JEHCTBUEM NMPHOPUTETHBIX VIS 3TO-
O MOCeNIKa TOKCHKaHTOB — XJIOpUA0B U nonudochatos. Benmuuna mo-
HO30JIOTHYECKOTO PHCKAa [0 HWMMYHOJOTHYECKHM XapaKTepPHCTHKaM
oneHuBaercs Ha ypoHe ~0,60-0,75. Pe3ynbraTsl sKCIEpUMEHTAIBHON
OLIEHKU PHUCKa 3J0POBBI0 MOTYT OBITH BeCbMa IOJIE3HBIMHU IS TIPOBEP-
KU aJIeKBaTHOCTH PACUYETHBIX MOZETICH.

KoHmponkHbie eonpock! u 3adaHust

1. JaiiTe onpenenenne qoKka3aTeabHON MEIULIUHEIL.

2. KakoBa ponb CTaTUCTHYECKUX METOAOB aHAIHM3a B COBPEMEHHOU
MeaunuHe?

3. Onpenenurte MOHATHE «IKOJIOTHD».

4. KakoBbl BcTpedaromiecs Ha TPAKTUKE BHIBI CTaTUCTHYECKUX
pacripeeneHuit mokasareseit 30poBhs?

5. HazoBute kputepuu COBIMaICHUS CTATUCTUICCKUX MHOMXKECTB.
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6. B 4éM OCHOBBI CTATUCTHYECKOrO MOAX0Aa IS OLEHKHA JOHO30JI0-
THYECKHX M MATOJOTHYECKUX COCTOSHUH 3I0pOBbS?

7. OnpenenuTe CYIIHOCTh METOIMKH CPAaBHEHUS CTATUCTHUYCCKUX
MHOJKECTB TPU IOJUMOJAIBHBIX PACIPEICICHUAX IJIOTHOCTH BEPOST-
HOCTH MoKa3artenei 3710pOBbS.

8. KakoBa CymHOCTh METOJMKHU OIEHKH PHCKA IOHO30JOTUYECKUX U
MATOJOTHYECKUX COCTOSHHI 370POBbsSI MO CTATHUCTUYECKHM MEIUKO-
DKOJIOTHYECKHUM JAHHBIM?
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OCHOBHbIE TEPMWHbI X MOHATNA

AOnoruyeckne (paKTOpPbl — CBOMCTBA HEKUBOM NMPHUPOABI, OKa3bIBAIO-
I¥e MPsIMOE WJIM KOCBEHHOE BIIMSHUE HA KUBBIC OPTaHU3MBI.

ABapus sAiiepHasi — CUTyallysl, CBS3aHHAs C BBHIXOJIOM B OKPYKAIOIIYIO
Cpelly pPaauOaKTUBHBIX MAaTepHaOB U HMOHU3UPYIOUINX H3IIy4eHUH,
OPUBOISIIMX K 3HAYUTEIBHOMY OOJYYEHHUIO IepCcOoHaja, HACEJICHUS U
OKpY>KaloIIeH cpelibl.

Ananranusi — npoliecc NPUCIIOCOOTICHUsT OpraHu3Ma WK JIpyroil 6mo-
JIOTHYECKOH CHCTEMBl K U3MEHSIOLUIMMCSL YCIOBHSAM Cpelsl oOMTaHus,
BBIPa0O0TaBLIMICS B MPOLIECCE SBOIIOLHH.

AJlapMHU3M — HayKa, KOTopasl aklCHTUPYeT BHHUMaHUE Ha KaTtacTpodu-
YECKHUX MOCIEACTBUAX BO3JICHCTBHS YeIOBEKa Ha IPUPOLLY.

AJiiepredbl — (pakToOpbl, CHOCOOHBIE BBI3BIBATH AJUIEPrHIO. AJUIEpreHa-
MH MOTYT OBITh MHUKPOOPTAaHM3MBI, JOMAIIHAS MbIIb, MIEPCTh KUBOT-
HBIX, MPOJYKTHI MUTAHUS, XUMHUUECKHE BEIIeCTBA U T.1.

AJLJIeprusi — COCTOSIHUE W3MEHEHHON PEaKTHBHOCTH OpPTaHU3Ma B BHIE
MOBBIIIEHUS] €r0 YYBCTBUTEIBHOCTH K MOBTOPHBIM BO3JEHCTBUSAM Ka-
KHX-THOO BeIlecTB (aJUIepreHoB) WM K KOMIIOHEHTaM COOCTBEHHBIX
TKaHEH.

Anno6mo3 (a/100H0THYECKHE COCTOSIHMA) — CTOMKHE U3MEHEHUS pe-
AKTUBHOCTH OpraHM3Ma Ha BO3/AEHCTBHE (UINUECKUX, XUMHUYECCKHX,
Onostornveckux (akToOpoB OKpYKarolled cpeibl (B YaCTHOCTH, ayliep-
MM, IMMYHOCYIIPECCHHN).

AHTponorenHbie GpakTopbl — Bce GOPMBI ACATETFHOCTH YeJIOBEYECKO-
ro o0ImecTBa, KOTOpble MPUBOAST K W3MEHEHHUIO IMPUPOTHOW Cpebl
oOuTaHusi Apyrux OMOJOrMYECKUX BHIOB M HEMOCPEICTBEHHO CKAa3bl-
BAIOTCSI HA UX XKHU3HH.

AHTpONO3K0JIOTHYECKAS cHCTeMa (aHTPOMOIKOCHUCTEMBI) — IMIPO-
CTpAaHCTBEHHbIE MOAPA3/CNeHUs cpelbl OOUTaHMs YEJIOBEKa, XapakrTe-
PHU3YIOLIMECS CXOJCTBOM MNPHPOIHBIX, COLUAIBHO-3KOHOMHUYECKHX,
MPOU3BOJICTBEHHBIX, 3KOJOTO-THTHEHUYECKUX W KYJIbTYPHO-OBITOBBIX
YCIIOBUH JKU3HENEATSNFHOCTH. OTH YCJIOBUS (OPMHUPYIOT MHPOBOC-
NpusiTHE, YPOBEHb 3[0POBBS, AeMorpaduyeckoe moseneHue, o0Opas
JKU3HH U JIP.

AccHMUWISIASA — TIPEBpAleHNe BEIIECTB, MOCTYNAIOMUX U3 BHEIIHEH
cpelpl, B COOCTBEHHOE TEJIO OpraHu3Ma.
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AyToMHKpO(I0pa — HOpMallbHass MHKpPOQIIOpa, KOTOpas HaXOIUTCS
BHYTPH WJIU HA TOBEPXHOCTH OPTaHOB.

be3onacHOCTbL — COCTOSIHME 3alUIIEHHOCTH YeloBeKa, OOIIecTBa U
OKPY’KaroIlel Cpelibl OT YPEe3BbIYANHON OMTACHOCTH.

Buoakkymyasimus — TpoIiecc, MOCpeACTBOM KOTOPOTO JKHBEIE Opra-
HU3MbI HAKAIJTUBAIOT TOKCUKAHTBI, M3BJIEKAst X U3 a0MOTHYECKON (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
TOBBIIIICHHBIM W TTOHIKEHHBIM COJIEPIKaHUEM OJTHOTO WU HECKOIb-
KUX XHMHYECKHX DJIEMEHTOB B MOYBE (MJIM BOJIE), a TAKXKE B OpraHU3-
Max JKMBOTHBIX U PACTCHMH, OOMTAIOMNUX Ha 3TOM TeppuTopuu. B mpe-
Jieax OMOTeOXUMUYECKOW MMPOBHHIIMHU Y YeJIOBEKa MOTYT HaOIIOIaThCs
orpeieI€HHBIE dHAEMUYECKHe 00JIE3HH, HEITOCPEICTBEHHO CBA3aHHBIC C
HEJOCTATOYHOCTHIO MJIH U30BITOYHOCTBIO 3THUX JICMCHTOB, a TAK)KE HH-
(hekmoHHBIE 3a0oneBaHus OOJIE3HH, OOYCIIOBICHHBIE OCOOCHHOCTSIMHU
(hopMupoBaHUs OHOTEOIICHO30B.

Buoreoneno3 (3kocucTeMa) — CTPYKTYPHO-(PYHKIIMOHAJIbHAS SAMHUIIA,
cocTosImas W3 B3aWMOJICHCTBYIOIIUX OMOTHYECKHX H a0MOTHYECKHUX
KOMITOHEHTOB, 00BheTMHEHHBIX OOMEHOM BEIIECTB W SHEPTUU B EAMHBIN
HPUPOJHBIN KOMILIEKC.

BuomocTynmHocTh — CIOCOOHOCTH BEIIECTB B3aMMOJCHCTBOBATH HEMe-
XaHWYECKUM YTEM C KUBBIMUA OPTaHU3MaMH.

BuokocHoe BemecTBO — BEIIECTBO, CO3JAIOIICECS OMHOBPEMEHHO U
JKUBBIMH OPTaHM3MaMH U KOCHBIMH MPOLIECCAMH, HAIIPUMED — ITOYBHI;
Buosoruveckuii BUI — COBOKYITHOCTH IOMYJISIIIUA, OCOOM KOTOPBIX
CMOCOOHBI K CKpEIIMBaHHUIO ¢ 00pa30BaHUEM IUIOJOBUTOIO MOTOMCTBA
Y HACEeJSIONIME MPOCTPAHCTBO C OTHOCHUTEIHHO OJHOPOIHBIMU YCJO-
BHUSIMH OOUTaHUS.

Buosiornyeckoe 3arpsisHeHne — IPOHNKHOBEHNE (€CTECTBEHHOE WIIH B
pe3yibTaTe AesITETbHOCTH YellOBeKa) B OKCIUTyaTUPYEeMbIe SKOCHCTEMBI
U TEXHOJIOTHYECKUE YCTPOMCTBA OPraHU3MOB, UYKIBIX TaHHBIM CO00-
IIECTBaM U YCTPOMCTBaM M OOBIYHO TaM MPHUCYTCTBYIOIIMM B HE3HAYU-
TENBHBIX KOJIMYECTBAX.

Buomaraudukanusi — yBeJIMYCHHE KOHIIEHTPAIMM TOKCHKAHTA B TKa-
HSX KQKIIOTO TTOCIIEAYIOIET0 OpraHu3Ma MHUIIEBOH ey,
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Buocy0cTpart — Gnonornveckuii MaTepuai, 3a0MpaeMblil 47151 aHAIK3A.
Buocdepa (om epeu. «buocy — ancuszhvb u «chepay — wapy) — «o0IacTh
JKU3HW», TMPOCTPAHCTBO HA TOBEPXHOCTH 3€MHOrO Iapa, B KOTOPOM
OOHUTAIOT )KUBBIE CYIIECTBA.

buota — COBOKYNHOCTh Pa3lIMYHBIX JKUBBIX OPTaHU3MOB, HACETSIOMINX
OTIpeAICNEHHYI0 TEPPUTOPUIO M BXOISIIMX B COCTaB  OMpPEIEIEHHOTO
OHOreoIeHO034a.

Bbuornueckune axkrTopsl — Bce (HOPMBI BO3ICHCTBUS KUBBIX OPTaHU3-
MOB (MHKpPOOPTaHU3MOB, PACTEHHH, )KUBOTHBIX M UX COOOIIECTB) JIPyT
Ha Jpyra.

Buoton — OTHOCHTENFHO OIHOPOJHOE MO aOMOTHYECKUM (haKTopam
CpeJIbl MPOCTPAHCTBO, 3aHATOE OMOIICHO30M.

Buoueno3 — COBOKYITHOCTh OPTaHU3MOB Pa3HBIX BUJIOB, OOUTAIOIIUX HA
OJTHOW TEPPUTOPHH, B3aUMHO CBS3aHHBIX B IENH IMUTAHHUS U OKa3bl-
BAaIOIIUX APYT Ha Ipyra onpeaenéHHOe BIHUIHUE.

Bonae3nb — o0liee WM 4acTUYHOE OTPaHUUCHHE YKU3HEACATEILHOCTH
opranmn3ma, 00yCIIOBICHHOE CPHIBOM KOMIIEHCATOPHO-TIPUCIIOCOOUTEIh-
HBIX PEaKIuil OpraHW3Ma MOJl BO3ICHCTBHEM BHEIIHUX W BHYTPEHHUX
(hakTOpOB M XapakTepU3yIolIeecss CTECHEHUEM CBOOOIbI IEATCILHOCTH.
BaneHTHOCTH 3KOJI0rHYecKasi — XapaKTEPUCTHKA CIOCOOHOCTH OHO-
JIOTUYECKOTO BHJIA CYIIECTBOBATh B Pa3NIUYHBIX YCIOBHUSIX CpeIbl 0OH-
TaHUs.

Bpeanoe BemecTBO — BEUIECTBO, KOTOPOE MPHU KOHTAKTE C OPTaHU3MOM
YyeloBeKa B Cllydae HapylmIeHWid TpeOOBaHWN TEXHUKH O€30MacHOCTH
MOJKET BBI3BIBAThH 3200JI€BAHNUS WA OTKIIOHEHUS B COCTOSIHAU 3/I0OPOBbS,
oOHapyXHBaeMble COBPEMEHHBIMU METOJAMH HCCIIEI0BaHMs KaK B MPoO-
[ecce KOHTAKTa ¢ HAM, TaK M B OTHAIIEHHBIE CPOKH KU3HU HACTOALIETO
Y TIOCJETYIOIINX TOKOJICHHUM.

Bpems pucka — BpeMeHHasi BEpPOSTHOCTh BOSHUKHOBEHHUSI HETaTUBHBIX
M3MCHCHHN MOKa3aTeNnei 310pOBhsl HacelIeHUs (MIH OTACIBHBIX COIU-
ANBHBIX TPYII) B CBS3U C HEOIArompUsSTHHIMU M3MEHEHHUSIMHU KadecTBa
CpeJIbl €T0 OOUTAHUS.

BpoxaéHnble MOPOKH pa3BUTHA — CTOWKHE MOP(OIOTHUECKUE U3Me-
HEHHS OpraHoB peO&HKa, BHIXOJAIINE 32 MPEAebl BapHAllUU X CTPOe-
HUSI, BO3HUKAIOIME BHYTPUYTPOOHO MM B IMOCTHATAIBHOM (IIOCIE PO-
JKIICHUS) TIEPUOJIC.
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BbhEKHBaeMOCTh — YHCIIO OCOOEH, COXPaHUBIIHMXCS B TOIYISALUU 3a
onpeAenEHHBINA TPOMEKYTOK BPEMEHHU.

I'eHOTOKCHYHOCTH (T€HOTOKCHYECKOE JeiicTBHE) — CBOWCTBO XHMHU-
YecKHx, pu3ndeckux M OMOIOrHYecKUX (PaKTOPOB OKa3bIBaTh MOBPEK-
JIaroliee AecTBUe Ha TeHETUYECKUE CTPYKTYPhI OpraHu3Ma.
leorpajgmyeckue uHPOPMANMOHHBIE CUCTEMBI —  anapaTHO-
MPOTPAMMHBIA  YEJTOBEKOMAIIMHHBIA ~ KOMIUIEKC, O00eCIeUNBAIONINN
cOop, 00paboTKy, OTOOpaKEHHE U PaCIIPOCTPAaHEHHE MTPOCTPAHCTBEHHO-
KOOPAVHAIMOHHBIX TAHHBIX, HHTETPAIIUI0 CBEJICHUI U 3HAHHUIA O TEPpH-
TOpHUH I WX SPPEKTUBHOTO MCIIOJIH30BAHUS MPH PEIICHAN HAYYHBIX U
MIPUKJIATHBIX Teorpad)UuecKuX 3a/1ad, CBSA3aHHBIX C WHBEHTapH3allueH,
aHAIIM30M, MOJETUPOBAHUEM, MPOTHO3UPOBAHUEM W YIPaBICHHEM OK-
pyKarollel cpesoil U TeppUTOPUANTBEHON OpraHu3anuei oomecTsa.
I'uruennyeckunii HOpMATUB — MUHUMANbHAS U (WIK) TIpe/IebHAsS Be-
JUYMHA KOJMYECTBEHHOTO TI0KA3aTells, XapaKTePU3YIOUIeT0 OTACIThHBIN
(hU3MUECKUH, XUMUUSCKUH, OMOJIOTHYECKUN (haKTOp OKPYIKAIOIICH Cpe-
IIBI WJIM KaKOe-JIH00 UX COYETaHHUE.

I'uruennyeckoe HOPMHPOBAHUE — YCTAHOBJICHNE O0E30MACHBIX Ipe/ie-
JIOB UHTEHCHUBHOCTH BO3JICHCTBHS (DaKTOPOB OKPYXAroIIed cpembl Ha
OpraHH3M YelI0BeKa.

I'mruennyeckoe perjiaMeHTHPOBAHHE — BBHIMOJHEHUE CTaHIAPTHOTO
HaboOpa 00A3aTENBEHBIX TPEOOBAHUN C IEIbI0 0OecrieueHus: 0€30TacHOTO
JUIL 370pOBBsSI 4eJOBEKa IPOU3BOJICTBA WM TPUMEHEHHs] TOBapHOM
MPOJIYKIIHH.

I'urueno-3muaeMuoIoruyeckasi (MM MOMYJISINMOHHASI TUTHEHHYe-
CcKasl)) [MArHOCTHMKA MAaccOBBbIX 3a0o0JieBaHUil HeWH(eKIUNOHHOI
NPUPOBI — COBOKYITHOCTh MPUEMOB U METOJIOB, C MOMOIIBI0 KOTOPHIX
YCTaHABIUBACTCS TPUYMHA BO3HUKHOBEHUS «HAMPSDKEHHOCTH) HITH
«HEOJIAaroIOIydrsl» MEIUKO-IKOIOTHUECKON CHUTyallnd Ha COOTBETCT-
BYIOILIEH TEPPUTOPUH.

I'nobanbHoe (oHOBOE 3arpsi3HeHHe — 3arpsi3HEHHE, MMeIoIlee IJIo-
OalbHOE paclpocTpaHeHHe, OOHApPYKWBAaeMOE B Pa3IUYHBIX TOUYKAX
IUIAHETHI BJJAJTK OT HCTOYHUKOB BO3HUKHOBEHHSI.

I'omeocTas — TuHAMHYECKOE OTHOCUTEIHHOE MOCTOSHCTBO BHYTPEHHEH
Cpemsl OpraHu3Ma W YCTOHYMBOCTh (DHU3HUOIOTUYECKHX (DYHKITUI
OpraHmu3Ma.
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I'pynna pucka — conuanbsHas TpyIIa HaCEJIEH!Us, HA KOTOPYIO OKa3aHO
(mmm MokeT OBITH OKa3aHO) HaMOOJbIIee BO3JICUCTBUE HEOIArONMpPHUAT-
HBIX (DAKTOPOB Cpebl OOUTAHUSI.

Je3akTuBanus — yaajeHHe Wi CHHKEHHE PaJHOaKTUBHOTO 3arps3He-
HUSI ¢ KaKOW-JTNOO MOBEPXHOCTH MJIM U3 KaKOH-TNOO0 Cpebl.

Jo30BbIii puck (DR) — KpaTHOCTH MpEBBIIIEHUST HOPMAaTUBHOW 1030-
BOIl Harpy3ku, XapakTepU3yIOMINKA BEPOSATHOCTh HAKOIJICHHS BELIECTBA
B OpPraHU3Me U Pa3BUTHA TOKCHYECKOT0 3P QeKTa.

JloHO30/10THYECKOE COCTOSIHHE — COCTOSIHE (DYHKIIMOHAJILHOTO ajar-
TAIMOHHOTO HANpPSKEHHUS OPraHM3Ma, XapaKTepHU3ylollee Mepexon OT
HOPMBI K NIATOJIOTHH.

3arpsizHeHHMe OKpY»Kawleil cpelbl — MPUBHECEHUE B OKPYXAIOLIYIO
Cpelly WM BO3HHUKHOBEHHE B HEH HOBBIX (OOBIYHO HE XapaKTepHBIX IS
He€) BpeAHBIX XUMHUYECKHX, (U3NUECKUX, OMoJIornieckux u nadopma-
LMOHHBIX areHTOB WJIM NPEBBILICHWE B pacCMaTpUBacMOE BpeMs ecTe-
CTBEHHOTO CPEIHEMHOTOJIETHETO YPOBHSA KOHIIEHTPALMU TEPEeUUCIICH-
HBIX areHTOB B CpeJie, IPUBOJsIIEE K HEraTUBHBIM MOCIIEICTBHUSM.
3arpsisHuTe M (MOJUIIOTAHTHI, IKONOJUIIOTAHTBI) — BEIECTBA, IPUB-
HECEHHBIC B OKPY)KAIOLIYIO CPEAy, CIOCOOHBIE HEraTHBHO BO3/ACHCTBO-
BaTh Ha JKUBBIE OPTaHU3MBI 3a CUYET MPSAMOTO MIIM KOCBEHHOTO BIUSHUS
Ha COCTOSIHUE TIOIYJISILUHA U OMOLIEHO30B.

3aKoH (PU3NKO-XMMHYECKOI0 ¢IMHCTBA )KHBOI'0 BelecTBA — BCE JKU-
BO€ BEIIECTBO 3eMiIH (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 00JIC3HU WM (HPU3NIECKUX
nedextoB. CTaTHCTHUECKH XapaKTepH3YyeTcs KOMIUIEKCOM COIUAbHO-
SKOHOMHYECKHX U JeMorpauuecKux IMoKa3aTeel, ypoBHEM ¢u3uye-
CKOTO Pa3BHUTHUS, 3a00J€BAEMOCTHI0 M MHBAIMAHOCTBIO OIpPEeNEHHOM
TpyMIIbI HACEIEeHHUS.

NupuBuayanbHblii puck (MOTEeHUHUAIbHBINA) — BEpOATHOCTh BO3HHK-
HOBEHHsI y OTIENBHOTO YesloBeKa HeONMaronpusTHBIX MOCIEACTBUHA BO3-
JeicTBUS (akTopa pHcKa 3a ONpeAeiEHHBIH MEpUOJ] BPEMEHH WM B
TEYEHUE BCEH JKU3HU.

HNuaukaTopHble, NMPeANoJ0KHTeIbHO IKOJIOTHYEeCKH O00YCJIOBJIEeH-
Hble 00J1e3HM — 3a00JEBaHUSI COMAaTHYECKOrO0 M JPYroro Xapakrepa
CpeIu HaceJleHUs KOHKPETHOW TepPUTOPHH, YAaCTOTa KOTOPHIX 3a Ompe-
JenEHHbIM MEPHOJ BPEMEHU JOCTOBEPHO BBILIE MPEAIISCTBYIOLIETO 3a
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5-10 ner HaOmoaeHWi (MO0 BHINIE PETHOHAILHOTO, (eepalbHOTO
YPOBHSI), a MPUYUHA POCTA MX MPEANOIOKHUTEIBHO MOXET OBITh OTHE-
CCeHa K JICHCTBUIO M3BECTHBIX MECTHBIX (PErHMOHAJIbHBIX) BPEOHBIX (ak-
TOPOB Cpebl OOUTAHUSI.

HWutakTHbId (0m iam. intactus — HempoHymbill) — HETOBPEKIEHHBIH,
HE BOBJICUEHHBIN B KaKOK-TH00 mpo1iecc.

NHTepMUTTHPYIOIIMI — TEpEMEXAIOIIUINCA, XapaKTepU3YIOIUICS
NEPUOMUECKIMHU TTOABEMAMH U CHIAIAMH.

Kanueporen — ¢akrop, Bo3eiCTBHE KOTOPOTO JIOCTOBEPHO YBEIHYH-
BAeT YacTOTY BO3HMKHOBEHHs OIyXOJIEH B MOIYJISALMHU YeJIOBEKa WIIH
JKUBOTHBIX U COKpAIIAeT MEPUO/] Pa3BUTHS STHX OIyXOJIeH.
KaracTtpoguyeckasi MeInKo0-IK0J0rnYecKas CUTyanusi (30Ha IKO-
JIOTHYeCKOro 0eACTBM) — CUTyalusl, XapakTepu3yrouasics OOIbIINMH
(B CpaBHEHHHU C «KPUTHYECKON» CUTyalueil) KOJIMYeCTBEHHBIMH ITOKa-
3aTeNsIMU 3arpsI3HEHHUsST CPeibl OOMTAaHHUS U YCTAaHOBJICHHON MPUYMHHO-
CIICZICTBEHHOH CBSI3bI0 MEXKIy BpeIHBIMHU (pakTopamu cpeisl OOMTaHUS
M 3KOJIOTUYECKU OOYCIIOBICHHBIMH W3MEHEHHUSIMH COCTOSIHUS 310POBbS
HaceJIeHUSI.

Kucnorubie goxkam — 10xk1Iu, oOpa3yronirecss Ipyd BHIOpocax B aTMO-
cdepy AMOKCHIA CepBl U OKCHIIOB a30Ta, KOTOPBIE, COAUHSSICH B aTMO-
cdepe ¢ Bi1aroi, 00pa3yroT CEPHYIO U a30THYIO KUCIIOTHI.

KocHoe BemrecTtBo — BemecTBo, oOpasyromieecst 6e3 y4acThsi )KUBOTO
BEIIIECTBA, HAIIPUMEDP TOPHBIE ITOPObI, BOSHUKAIOLINE ITPH U3BEPIKEHUH
BYJIKQHOB.

Ko3dpunuent 3a00sieBaeMOCTH — IMOKa3aTellb, XapaKTEPU3YIOLIHI
4acTOTy BOSHUKHOBEHHS HOBBIX CIy4aeB 3a00JI€BaHuUs B TEUEHHE OIpe-
NeNEHHOro Mepruoa BpeMEHH.

Kputnueckas (upe3BbluaiiHasi MeIMKO-IKOJIOTHYECKAsi CHTya-
Ms1) — CUTYalysl, XapaKTePHU3YIOIIAsCsl BEICOKOM CTENEHBIO 3arpsi3He-
HUSI Cpeibl 0OUTaHMs, OMIACHOCTHIO JJIsl HACENICHUS T€X WM MHBIX 00b-
€KTOB OKpy»Karowel cpenpl. [Ipyu 3TOM oTMedaeTcs NOBBILIEHHBIN YPO-
BEHb 3200JIeBa€MOCTH TIO PsIy HO30JIOTHYECKUX (OpM M KiaccoB 00-
Je3Hel ¢ BO3MOXKHOM perucTpaiueil SKOJIOTHYeCKH OOYCIIOBICHHOMN
MIaTOJIOTUH B PA3JIUYHBIX BO3PACTHBIX IPYIIIaX HACEJICHUH.
Kcenoouoruk (om epeu. xenos — uyacou u bios — ocusnv, m.e. uysncowviil
JHCU3HU) — TY)KEPOAHOE (HE YUaCTBYIOIIEE B MJIACTUYECKOM WIJIM SHEpre-
TUYECKOM OOMEHE) BELIECTBO, MOMAaBIIee BO BHYTPECHHUE CPEIbl Opra-
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HHU3Ma U CIIOCOOHOE B OIpPENeNEHHBIX 103aX CYIIECTBEHHO MOIU(UIIH-
POBaTh TeUEHUE HOPMAJIBHBIX (PH3UOTOTHUECKUX MPOLIECCOB.
Kcenoouornueckuii npopuiib 6MoreoneHo3a — COBOKYITHOCTb YyxkKe-
POJIHBIX BEIECTB, COJEPKAIIMXCS B OKpYXkarolel cpene (Boje, Mmouse,
BO3/yX€ W JKUBBIX OpraHuszMax) B (popme (arperaTHOM COCTOSTHHH), ITO-
3BOJISIOIEH MM BCTYNAaTh B XUMHUYECKHE M (PU3MKO-XMMHUYECKHUE B3au-
MOJIEHCTBYUSA ¢ OMOJIOTHYECKUMU 00BEKTAMH DKOCUCTEMBL
JInaupyromas natoorusi — O0JNe3HN Pa3IMYHBIX KIaCCOB MEXIyHa-
poaHoi knaccupukanuy 00ne3HeH, MoKa3aTeiIn KOTOPhIX Ha 3y4aeMOM
TEPPUTOPHH CTAOMIBHO (Ha MPOTSHKEHWM psiia JIET) TOCTOBEPHO Tpe-
BBHIIIAIOT ()OHOBBIE (MJIM MOKA3aTEIM CPAaBHUBAEMBIX TEPPUTOPHIA), HO
NPUYKMHA UX pOcTa (MM BBICOKOTO YPOBHSI) A0 ONPEAEICHHOTO BPEMEHH
HE yCTaHOBJeHa. B cocTaBe «IMOUpYIOIIEH» MaTOJOTHU MOTYT OKa-
3aThCs KaK YCTAaHOBJICHHBIE MO3/HEE B Pe3yJIbTaTe aHANHN3a MPUINHHO-
CIICZICTBEHHBIX CBS3€H «IKOJOTMYECKH OOYCIIOBJICHHBIE» 3a00JIeBaHUs,
TaK U 00JIe3HH, 00YCIIOBIICHHBIC APYTUMH (PaKTOpPaMH.
Jlumutupyomuii pakrop — GaxTop, KOTOPHIM MpPU ONpenenEHHOM
HaOope YCJIOBHH OKpY’Kalolled cpelbl OrpaHuuMBaACT KaKoe-I1u0o Mpo-
SIBJICHUE JKU3HEEATEIbHOCTH OPraHU3MOB.

MeTta6oau3M — criocOOHOCTh KHMBBIX BEHIECTB IMOMIOMATh U OOMEHH-
BaTbCsl C BHEILIHEH Cpeloi 3Heprueil u Marepuei.

Mukpo3siemeHTO3bl (00/1€3HH Pa3JIHYHBIX «OMOreOXMMHUYECKHX
NpOBUHIMIT») — 3a005IeBaHus1, 00yCIOBICHHBIE U30BITKOM (MJIH HEJOC-
TATKOM) COJEpXaHMs OTIAENbHBIX XUMHUYECKHUX JJIEMEHTOB B 0OBEKTax
cpeapl OOMTaHUS U Pa3BUBAIOIIMMCS UX TUCOAIAHCOM B OpPraHHU3MeE ue-
JIOBEKa.

Muroren — mo00¢e BelIeCTBO, KOTOPOE MOXKET CTUMYJIMPOBATh HAYAIO
KJIETOYHOT'O JIeIeHus (IIPOLECC MUTO3a).

MOHUTOPUHI OKPY KaloIleil cpeibl — CUCTEMa PEryJISiPHBIX JJIUTEIIb-
HBIX HaOJIOJCHWH B MPOCTPAHCTBE U BO BPEMEHH, JAarolias nHGopma-
IIUI0 O COCTOSIHUHU OKPY’KaIoIIel cpeipl C LENbI0 OLIEHKH IMPOILIOTo,
HACTOSIILIETO ¥ MPOTHO30B B OyAyIIEM HapamMeTpoB OKpYXKaromeil cpe-
JIbl, UMEIOIINX 3HAUCHHE [T YeIOBeKa.

MopOuaHocTh (00J1€3HEHHOCTH) — KOMIUIEKC HETaTHBHBIX ITOKa3aTe-
Jeil 370pOBBs: 3a00€BAEMOCTh, TPYIOINOTEPH, CMEPTHOCTh, MHBAJIHMI-
HOCTb.

MyTarene3 (MyTareHHoe AeficTBHe) — MPOLIECC, BHI3BIBAIOLINI MyTa-
LU, T.€. U3MEHEHUSI XUMUUYECKOU CTPYKTYypbl Monekyn JTHK.
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HeliporymopaabHbIii — OTHOCSILMHCS K B3aUMOJEHCTBHIO HEPBHOMN
CHCTEMBI 1 TYMOPaNbHBIX (0m 1am. humor—oicuoKocms, Kpogb, Ium@a)
(hakTOpOB.

Ho3zogorust (om epeu. bonesns + npuuuna) — yaeHue o 00JIe3HsIX.
Oxpyskaomas cpeia — KOMIUIEKC BceX OOBEKTOB, SIBICHUN W MpOLEC-
COB, BHEIIHUX 10 OTHOIICHUIO K JaHHOMY OpPraHU3MY, MOMYJISIUH WIH
COOOIIECTBY OPraHU3MOB, HO B3aMMOJCHUCTBYIOIIUX C HUMH 3a CUET
KPYrOBOPOTA BEILIECTB B IPUPOJIE.

OnacHoCTh XMMHYECKHUX BeleCcTB — BEPOSTHOCTh BO3HHUKHOBEHHS
BPEHBIX IS 37I0POBbsI SPPEKTOB B pe3yIbTaTe X BO3ACHCTBHSL.
OpueHTHPOBOYHBIN Oe3onacHbIi ypoBeHb BosaeiicTBusi (OBYB) —
JOTyCTUMOE COAEPKAaHHUE 3arpA3HSIOIIETO BEIIECTBA, YCTAaHOBICHHOE
pacu&THBIM MYyTEM C TTOMOIIBIO AKCIIPECC-IKCIIEPUMEHTAIBHBIX METOIOB
MIPOrHO3UPOBAHUS TOKCUIHOCTH.

OpHeHTHPOBOYHBI AomycTHMBIN YpoBeHb (O/lY) — BpeMEHHBIN TH-
THEHUYECKUIl HOPpMATHB, IPUMEHSEMBII Ha CTaJANN NPeLyPEAUTEIHHO-
T0 CAaHUTAPHOTO HAa/I30pa U YCTAaHABIMBAEMBIN CPOKOM Ha TPU TOJa.
OTHOCHMTE/ILHO HANPSI’KEHHAsi MEeANKO-IKO0JIOrHYecKasi CUTyalus —
CUTYyalusi, XapaKTepHU3YIOIIasics HEKOTOpol (HauMeHbIIEH, HO Perucr-
pUpyeMOii) CTENEeHbIO OMACHOCTH JJISi HACEJNEHHUs OLEHHUBAeMbBIX Bpell-
HBIX (aKkTOpoB cpensl obutanusa. [Ipm 3ToM MOryT pa3BHBAThHCS Ha-
YanbHbIE U3MEHEHHS B COCTOSIHUH 310pOBbs (IPEUMYILECTBEHHO B BUC
pocTa yucna QyHKIHOHAIBHBIX HAPYIICHUH W MPEANaTOJIOTHH) y Hau-
Ooee BOCTIPUMMYHMBON 4YacTH HaceleHHs (HOBOPOXKJCHHBIX, AETeH
paHHero Bo3pacra, 0epeMEHHBIX JKEHIIKH U Ap. TPYIIII).
OTHoOCHTEJIbHBII peajbHbIH PUCK — OTHOIICHHWE KOJIMYECTBA WJIU
pacrnpocTpaHEHHOCTH HeONaronpusTHBIX peaknuid Ha (akTop pHcka y
JIML, TTOBEPrILNXCs BO3ACHCTBHIO 3TOT0 (hakTOpa, K aHAJOTMYHBIM IO-
Ka3aTessM Y JIML, He MOABEPTIINXCs BIUSHUIO (haKkTopa pHcKa.

OTtxoabl NMOTpedJaeHUus] — U3AETUS U MaTepHallbl, YTPATUBIINE CBOU
MOTPEOUTEIBCKUE CBONCTBA B pe3yJibTaTe (YU3MYSCKOr0 HIIM MOPaIbHO-
ro U3HOCAa.

OTxoabl MPOU3BOACTBA — OCTaTKU CHIPhs, MAaTE€pPHUAIOB, XUMUYECKHE
COeIMHEeHMsI, 00pa30BaBIIMECs TPU MPOU3BOACTBE MPOAYKIMHA U yTpa-
THUBILNE UCXOAHBIE IOTPEOUTENILCKUE CBOMCTBA.

OneHka pucka — MpOLECC YCTAHOBJICHUS BEPOSTHOCTH PA3BUTHUS H
CTCIIEHN BBIPAKEHHOCTH HeOmaronpuaTHeiX 3(dekroB y uenoBeka,
00yCIIOBIEHHBIX BO3JeiicTBUEM (aKTOPOB OKpYsKarolied cpeasl. Biro-
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YaeT CIEeAYIOUINE AIEMEHTHI: HICHTU(HUKALMIO OACHOCTH, OLICHKY BO3-
JNEUCTBUS, OLIEHKY 3aBHCUMOCTH «103a-3QQEeKT» M XapaKTepUCTUKY
pucKa.

OueHka 3K0JOrHYeCKOro pUCKa — TPOIECC OINpeIeNeHUs] BEpOsSTHO-
CTH pa3BHUTHUS HEOIAronpusTHHIX 3()(PEKTOB CO CTOPOHBI OMOTEOIIEHO30B
(BKITIOYAsT TOMYJISIIIMM Y€JIOBEKA) B pe3yNibTaTe M3MEHEHUN Pa3IMYHBIX
XapaKTepUCTUK Cpe/ibl OOUTAHUS.

IMokazaTenp pacnpocTpaHéHHocTH 3a0oJieBaHuil (K03 uuUEeHT
pacnpocTpaHEHHOCTH 3a00JIeBAHMIA) — IOKAa3aTelb, XapaKTePU3YIO-
HIMA JONI0 HACENICHHS, CTPAJAIONIero TeM WM WHBIM 3a00JIeBaHHEM B
KOHKPETHBIII MOMEHT BPEMEHHU.

Moy TaHT — 3arpsA3HAIONIEE BEIECTBO.

MonyasinuoHHbBIA pucK (MOTEHIHAIBbHBIN) — 00Illee YUCIIO OXKHUIae-
MBIX HEOJaroNnpHUsITHBIX MOCIEACTBUI CPeN OTIAENbHBIX KOHTUHTE€HTOB
HaceJeHUsL.

Monmyasuus — COBOKYMHOCTh 0co0€il 0IHOTO BHA, B TeueHHe OOJIBIIO-
T'0 YMCJIa MOKOJICHUH HACEISIOMNX OTNpeieIEHHOE IPOCTPAHCTBO, BHYT-
PHU KOTOPOTO MPOUCXOIUT NOCTOSIHHOE CKPEIMBAHUE.

IHopor BpeaHoro aeiicTBUs — KOJIMYECTBO BEIIECTBA, IPU BO3ACHCTBUU
KOTOpOTO B OpraHu3Me (Ipy KOHKPETHBIX YCIOBHUAX €ro MOCTYIUICHHS)
BO3HUKAIOT M3MEHEHHMsSI, BBIXOJAIINE 3a Tpenenbl (PHU3HOIOTHIeCKUX
MIPHUCIIOCOOUTENHHBIX PEaKIUi, WIH CKPhITas (BPEMEHHO KOMIIEHCHPO-
BaHHas) MaTOJIOTHUSI.

MoTeHnMaAbHBI PUCK — PUCK BO3HUKHOBEHHS HEOJIArOMPHUSITHOTO
JUTS YerioBeKka A QeKTa, onpeaessieMblii Kak BEpPOSTHOCTh BOSHHUKHOBE-
HUs 3TOr0 d(h(eKTa nmpu 3aJaHHBIX YCIOBUSIX. BeIpaxaeTcs B MpoOIeH-
Tax WM JOJISAX €IUHUIIBI.

Ipenensno nonycrumast konuentpauus (IIJK) — nopmaTtus; xomnu-
YECTBO BPEAHOTO BEIIECTBA B OKPYXAIOIIEH Cpelle, MPU MOCTOSIHHOM
KOHTAaKT€ WJIM MPU BO3JCHCTBUU 3a ONPENEIEHHBIM MPOMEKYTOK Bpe-
MEHH MPaKTHUYECKH HE BIMAIOIIEE Ha 37J0POBbE UEJIOBEKA M HE BBI3HI-
Barolliee HeOIAaroMPHUATHBIX TOCIIEICTBUH Y €r0 IMOTOMCTBA.

Mpeneasno nomyctumslii Bbiopoc (ITIJIB) — BEIOpoC BpeqHBIX BEIIECTB
B atMoc(epy, YCTaHABIMBAEMBIH ISl KQXK/I0T0 UCTOYHUKA 3arps3HEHUS
aTMoc(epsl IpH YCIOBHH, YTO MPU3EMHAsI KOHIICHTPALHSI 9THX BEILLECTB
He npesbicut [1/IK.

IIpeneasno gonyctumslii copoc (IIJIC) — macca BemecTBa B CTOYHBIX
BOJaX, MAKCUMAJIBHO AOMYCTUMAsi K OTBEACHHUIO C YCTAHOBJICHHBIM pe-
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JKUMOM B JAaHHOM ITYHKTE BOJHOTO OOBEKTa B €IUHUIY BPEMEHU C IIe-
JIBI0 OOECTICUSHHS Ka4eCTBa BOJIBI B KOHTPOIBLHOM ITyHKTE.

IIpeneasno nomycrumsblii ypoBenb (ILAY) — 1o xe, uto u IIJK, HO
CBSI3aHHBIH C 3arps3HEHHUEM CpPEIbl TAKUMH CIICIM(PHICCKH 3arpsi3HUTE-
JSMH, KaK IIyM, PaJlOaKTHBHOCTH, JJIEKTPOMAarHUTHOE W3Iy4YeHHE U
mp.

I[MpemopouaHoe cocrosinue (om am. prae — neped u morbus — 60-
Je3ndb) (Tpeadoe3Hb) — COCTOSIHUE OpPraHu3Ma, MPeaIIecTBYIOee pas-
BUTHIO OOJIE3HMU.

Ipupoano-ouarosrie NHPeKUHOHHBIE 32001eBaHusT — OOJIC3HH, BO3-
OyIUTEeNN KOTOPBIX MOCTOSIHHO MUPKYITUPYIOT B MOMYJISINH JUKUX JKHU-
BOTHBIX-X035€B. UEJIOBEK SIBIISIETCS CITy4YalfHBIM, BPEMEHHBIM XO3SIHOM,
KaK MPaBUIIO, OMOJIIOTUYECKUM TYITUKOM IS Tapas3uTa.
IMpoduirakTuka — COBOKYNHOCTh MpPEAYNpPEAUTEILHBIX MEp, HalpaB-
JICHHBIX Ha YKpEIUIEHHUE M COXPaHEHUE 3/I0POBbSL.

PaguoaxkTuBHble oTxoabl (PAQO) — xunkue, TBEpAbIE U Ta3000pa3HbIe
NPOJIYKTHI, 00pasymIrecs Ha BCEX CTAIUsIX SJICPHOTO TOIUITMBHOTO
[IMKJIA U HE TMPEICTaBISIONINE EHHOCTH IS ANBHEHIIIETO HCIIONIb30-
BaHUSL.

PeanbHblil pHCK — KOJMUYECTBEHHOE BHIPAKEHHE yIepOa oOIecTBEH-
HOMY 3/I0pPOBBIO, CBSI3aHHOTO C 3arpsi3HEHHEM OKPYKaloIel Cpelbl, B
BEIMYMHAX JIOTIONHUTENBHBIX CIy4daeB 3a00JIeBaHUN, CMEpPTH U JIp.
OOBIYHO ompenenseTcsl TPH OLEHKE CYIISCTBYIONIEH CUTyaldd WIN
PETPOCTICKTUBHBIX UCCIICAOBAHUSIX.

Puck — oxunaemas 4acToTa BpeIHBIX (HeKenaTelbHbIX) 3((eKToB y
HACEIJIEHUs, BOZHUKAMIIUX OT 3aJaHHOTO BO3JICHCTBHS 3arps3HSIOIIAX
BEIIIECTB.

Puck a5 310poBbs YesIOBeKAa — BEPOSTHOCTh Pa3BUTHUSI HeOIarompu-
ATHOTO 3P deKTa y HHANBUIYYMA WIH TPYIIIBI JIOACH MIPH BO3ACHCTBUU
onpeAenéHHON O3Bl WM KOHIIEHTpAllUd OMAacHOTO areHTra B KOHKPET-
HBIX 00CTOSTEIHCTBAX.

CunapoM 00JIBHBIX 3JaHHI — KOMIUIEKC (paKTOPOB, O0YCIOBIEHHBIX
BBICOKOH 3arpsi3HEHHOCTBIO BO3/1yXa ITOMEILICHHM, U CBA3AHHBIX C 9TUM
W3MEHEHUU 3/I0pOBbsl HACEJIEHHUS.

CuHepru3M — CBOMCTBO CIIOKHBIX CHCTEM, KOTJa Pe3yJbTaT B3amMO-
JIEUCTBUS HE SIBISICTCSl MPOCTOM CYMMOHM OTAENBHBIX BO3JICHUCTBUN, a
MOPO’KJaeT KaueCTBEHHO HOBBIE DPE3YJIbTAThI, BEAYIIHE K YCHUIICHHIO

a¢dekra.
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CMor — cMech JpIMa, TBUIH W 3arpsS3HSIONIMX BEIIECTB (COSAMHEHUN
TSOKENBIX METAIJIOB, OKCHIIOB CEphI, a30Ta M Yriepojaa), KOHIICHTPH-
PYIOIIAsACSA B HIKHHMX CJIOSX aTMOC(ephl U 00pa3yrolias TYMaHHYIO 3a-
BECYy.

ConuaabHO-THTHEeHHYECKUH MOHUTOPHUHT — TOCYIapCTBEHHAs CHC-
TeMa HaOIOJCHUH 32 COCTOSHHEM 37I0POBBsI HACEICHUS] U Cpellbl 00u-
TaHUWs, UX aHaJM3a, OLICHKA W TPOTHO3a, a TAKXKE OIPEICICHUS IMPH-
YHHHO-CJIEJICTBEHHBIX CBS3€H MEXIYy COCTOSHHEM 3I0POBbs HACENICHUS
1 BO3/ICCTBHEM (PAKTOPOB CPellbl OOUTAHUS.

Cneuuduyeckoe IK0JOrHYeCKH 00yCI10BJIeHHOE 3a001eBaHue — HAa-
OyrolaeMoe cpelld HacelieHWsl KOHKPETHOW TeppuTopuH 3a0oiieBaHUE,
JIOKa3aHO CBS3aHHOE C BO3JIEHCTBHEM KOHKPETHOI'O BPEIHOTO (hakTopa
Cpellbl OOMTaHWs U TPOSBISIONICECS XaPaKTEPHBIMU JUIS JIEHCTBUS
NPUYUHHOTO (PaKTOpa CHMITOMAMH U CHHAPOMaMH.

Cpena o0UTaHUSA — YaCTh MPUPOABI, OKPYKAIOIIAS KUBBIE OPTaHU3MBI
Y OKa3bIBAIONIAsl HA HUX ONPE/IeIEHHOE BO3JAEHCTBHE.

Cpena oOuTaHusl 4YeOBeKa — TEPEIUICTEHHE B3aWMOICHCTBYIOIIHMX
OMOJIOTHYECKUX, TICUXUYECKHX, AHTPOIOTEHHBIX SKOIOTHYECKUX (akK-
TOPOB, COBOKYITHOCTh KOTOPBIX B PA3IIMYHBIX PETHOHAX TUIAHETHI XapaK-
TepU3yeTcss  cBoecoOpasueM,  OOyCIIOBIMBAIOMIUMCS  MPUPOTHO-
reorpaUIecKUMH, COIMATbHO-I)KOHOMUYECKIMHU U TICUXOJIOTHYECKUMHU
0COOCHHOCTSIMH.

CTpecc — COCTOSIHUE HAINPSDKCHUS OPraHM3Ma B OTBET HA BO3JCHCTBUE
HC6HaI‘OHpI/I$ITHBIX niu, HaO60pOT, HUCKIIIOYUTCIBHO 6naronp1/1;1Tme
(hakTopoB.

CynepIKOTOKCUKAHTBI — JKOTOKCHKAHTHI, OONANaloIIfe BBICOKOMH
CTOWKOCTBIO, MEUICHHO METa0OJIM3UPYIOIIMECS B OpraHM3Max, HaKall-
TUBAIOIINECS B HUX M MUTPUPYIOIIHE B OKPYKAOIIEH cpeje 1o TMulie-
BBIM IIETISIM.

CyliecTBeHHO HANPSKEHHAsT MEAUKO-IKOJOTHYecKas CHTyalusi —
CUTyalus, XapaKTCpUusyromasacsa 3HAYUTCIIbHBIM YPOBHEM 3arpsA3HCHUSA
cpensl oOuTaHus, pocTOM 3a00JIeBaeMOCTH Yy Hauboee BOCTIPUIMYNBOMA
YaCTH HACEJICHHS, a TAKXKE JOCTOBEPHBIM POCTOM IPEAMOIOKHUTEIBHO
JKOJIOTMYECKU 3aBHCHMBIX 0OJIE3HEH Cpelu NETel M B3POCIBIX, HEKOTO-
pPBIM YBEIMYCHHUEM JETCKON M CyMMapHOU 3a00J€BaEMOCTH.
TepaTorene3 — npoiecc BOSHUKHOBEHUS HA CTaIUU BHYTPHUYTPOOHOTO
pa3BUTHS HEHACIIEAYEMBIX YPOICTB.
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TeppurTopust pucka (30Ha OIIACHOCTH) — TEPPUTOPHS, B IIpEJENax Ko-
TOPOH MOXKET HPOSBIATHCA (MM MPOSBIACTCS) NAaTOTCHHOE ICHCTBHE
BpeIHBIX (PAKTOPOB HA HACENICHHE, B Pe3yJIbTaTe YEro U3MeHseTcs (Miu
MOYET U3MEHHTBCS) COCTOSHHE 37I0POBBS HACEIICHHS.

TokcukanT (CM. si).

TokcnkogUHAMHEKA — TIPOLIECC B3aUMO/ICHCTBHSI XMMUYECKUX BEIIECTB
¢ 00BEKTOM U TOCIEIYIONINE PEeaKuy, MPUBOISIINE K HEOIaronpusT-
HOMY 2 dexTy.

ToKkcHKOKHHETHKA — IIPOLIECC MOMVIOIEHNS OPraHU3MOM ITOTEHIHAIb-
HO TOKCHYHBIX BEIIECTB, UX OWOTpaHCHOpMAIMH, paCHpElelCHUs B
TKaHSX U BBIBEICHUS U3 OPraHU3Ma.

TokcHHBI — TOKCHYHBIC TTOJUIENTUAB U OETIKU MpupoaHoro (obpasye-
MOT'0 MHUKPOOPTaHU3MaMH, PACTEHUSIMH, )KUBOTHBIMH ) TTPOUCXOXKICHHS.
Toxcuuyeckas ao03a (D) — KonMuecTBO BEIIECTBA, MOMABIIEE BO BHYT-
PEHHHUE Cpelbl OpraHu3Ma M BbI3BaBILEE TOKCHUECKHH 3P QEKT.
Toxkcuyeckan koHueHTpamusi (C) — KOJTUYECTBO BEIIECTBA, HAXOJS-
meecs B eIMHUIC 00beMa (MacChl) HEKOEro 00beKTa OKpYIKaroIIeH cpe-
IOl (BOOBI, BO3/yXa, MOYBBI), IPU KOHTAKTE C KOTOPBIM Pa3BHBACTCS
TOKCUYECKHI YD PEKT.

Tokcuyeckuid mpouecc — GOpMUPOBAHHE W Pa3BUTHE peaknuii OHO-
CHCTEMBl Ha JEMCTBHE TOKCHKAHTA, NPUBOIAIINX K €€ MOBPEXKICHHIO
w  Tudenm.

Tokcuuyeckoe aeiicTBMe — IeiCTBUE XUMUUECKUX COSAUHEHUH, IPUBO-
JsiIee K HapyImeHuo QyHKINI OHOIOTHYECKUX CUCTEM

TOKCHYHOCTH — OCHOBHOE MOHSTHE TOKCHUKOJIOTHH, XapaKTepU3yloliee
CBOMCTBO (CHOCOOHOCTH) XMMHUYCECKUX COCAMHEHHUH, ACHCTBYs Ha OWO-
JIOTHYECKHE CUCTEMBbI HEMEXaHWYECKUM IyTEM, BBI3BIBATH X MOBPEXK-
JneHre uid rudens. [IpuMEeHNTeNbHO K YeI0BEKY — BBI3bIBATh Hapylle-
HUsI 0OOMEeHa BelecTB U (GU3NONIOTHIECKUX (QYHKIMH, BeylHe 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).
Y10B1€eTBOPUTENbHAS MeIMKO-3KOJOIMYeCKAs CUTYalusl — CUTya-
[UsI, XapaKTEPHU3YIOIAsCs MMOJTHOW M HEOTPAaHWYEHHOW MPHUTOJHOCTHIO
cpelpl 00uTaHus, €€ IKOJIOrnIecKOl 0e30NacCHOCTHIO U OE3BPETHOCTHIO
JUTS 30POBBSI HACEJICHUS

189

BepHyTbCs B KaTanor y4ebHukoB
http://y4ebHukn.mHdpopm2000.pd/uchebniki.shtml



Y3HanTe CTOMMOCTb HanMcaHus CTyAeH4Yeckon paboThl Ha 3aka3
http:/ly4e®Hukn.mHpopm2000.pd/napisat-diplom.shtml

YupagsiieHne pucKOM — IPOLECC NPUHATHS PEMLIEHUM, UCTIONb3YIOMUI
pe3ynbTaThl OLEHKH PHCKA M BKIIOYAIOUIMKA COOOpaKEHUS Hay4yHO-
TEXHUYECKOT0, COIHATBHO-IKOHOMHUYECKOTO U TOJUTHYECKOTO Xapak-
Tepa Uit 000CHOBaHMsI HanOoJee ONTHMANBHBIX PETYJIUPYIOIINX Jei-
CTBUH B OTHOLICHWH 3arpsi3HEHUSI OKPY’XKalolLIeld cpelsl C LENblo Ipe-
IYTIPEXICHUS UM YMEHBIIIEHUS OMTACHOCTH ISl 3710POBBSI.

DakTOpsl PUCKA — TOTEHIUAIBHO OMACHBIE ISl 3A0POBBS (PaKTOPHI
MOBEJICHYECKOT0, OHOJIOTMYECKOro, T€HETHYECKOro, 3KOJOIMYECKOTo,
COLMANIHOTO XapaKTepa OKpY’Karolled M MPOM3BOJACTBEHHOM CpEabl,
MOBBIMIAIOIINE BEPOSITHOCTh Pa3BUTHS 3a00J€BaHUN, UX MPOTPECCHUPO-
BaHHUE U HEOJIArONPHUSTHBIA UCXO.

IBTpOodupoBaHue (0m epey «I8MPodocc» — «MYYHOCTHD») — TOBBILIE-
HUE OMOJOTMYECKOM MPOAYKTUBHOCTH BOJHBIX OOBEKTOB B PE3yNbTaTe
HAKOIUICHUS B HUX OHMOTEHHBIX JJIEMEHTOB TOJ JIEHCTBUEM aHTpPOIO-
TeHHBIX U IPUPOIHBIX (HaKTOPOB.

JkoJioruyeckas 0e30MacHOCTh — COCTOSIHHE 3alUIIEHHOCTH KaXKJ0r0
OTJCNIFHOTO JIUIIA, O0IIecTBa, FOCYJapcTBa U OKpY)Kalolleld Cpeibl OT
Ype3MEePHOH IKOJIOIMYECKOH OMaCHOCTH.

IKOJIOTHYECKASl BAJEHTHOCTH (TOJEPAHTHOCTh, YCTOWYHBOCTD,
IUIACTHYHOCTh) — CIIOCOOHOCTh KHUBBIX OPTaHU3MOB ITEPEHOCUTH KOJIHU-
YeCTBEHHbIE KOJIEOaHUs IEHCTBUS SKOJIOTHYECKUX (PaKTOPOB.
IKoJiornyeckas Karacrtpoga — NoJHOE HAapyLIIEHHE SKOJIOTHYECKOTO
paBHOBecHs B MPHUPOJHBIX KUBBIX CHCTEMaX, BO3HHKAIOIIEe, KaK Mpa-
BWJIO, B PE3yJIbTaTe BO3IECHUCTBHUS YETIOBEUECKOM NEATEIIbHOCTH, @ TAaKKe
KOCMHUYECKHX MTPHYHH.

Ikoaoruyeckue GakTopbl — OTAEIbHBIE KOMIIOHEHTB WM 3JIEMEHTHI
CpeJibl, KOTOpbIE BO3/IEHCTBYIOT HA OPTaHU3M.

IKO0JI0rH4ecKH 00ycJIOBJIeHHas! IATOJIOrUsl — OOJIE3HU U MaTOJIOrHye-
CKHE COCTOSIHUS, PA3BHBAIOLIMECS CPEIU HACENICHHWS KOHKPETHOW Tep-
PUTOPUH, TPUYUHHO-CIIEICTBEHHO CBS3aHHBIE C 3KOJIOTMYECKUMHU OCO-
OCHHOCTSIMH PaiOHOB TPOXKUBAHUS, CHOPMUPOBABIIUMHUCS TIOJ BIHUS-
HHEM IPUPOAHBIX JTHOO TEXHOT'€HHBIX (PaKTOPOB Cpeabl OOUTAHUSI.
JKOJIOTUSl — HAayKa O B3aUMOOTHOIIEHHSX XUBBIX OPTaHU3MOB MEX]Y
co0oi U co cpelol OOMTaHUs, U3Yy4alollas OPraHU3alfI0 U (QYHKIHO-
HUPOBAaHHE HAJOPTraHU3MEHHBIX CUCTEM PA3JIUYHBIX YPOBHEH: MOITYJIs-
1ui, OMOIIEHO30B, OMOTEOIIEHO30B (IKOCUCTEM) U Onochepsl.
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IKONOJLUIIOTAHTBI — XUMHUYECKHE BELIECTBA, HAKAIUIMBAIOIINECS B OK-
pyXarlieil cpeae B HECBOMCTBEHHBIX €f KOJMUYECTBAX M SBIISIOIINECS
NPUYUHON M3MEHEHHSI €CTECTBEHHOTO KCEHOOMOTHYECKOTO MPOQHIISL.
JKocHCTEeMA — CHCTEMA KUBBIX OPIraHU3MOB M OKPY)KAIOIIMX HUX HEOP-
TaHWYECKUX TEJl, CBSI3aHHBIX MEXAY COOOH IMOTOKOM SHEpPIUU U KPYro-
BOPOTOM BEILIECTB.

9xochepa — chepa COBpeMEHHON aKTUBHOM KU3HHU.

IKOTOKCHMKAHT — 3KOIOJUIIOTAHT, HAKONMBILUICS B OKPY)KaIOLIeH cpe-
1€ B KOJIMYECTBE, JOCTATOYHOM [Tl MHUIMALIMHA TOKCHYECKOTO Mpolec-
ca B OuorieHo3¢e (Ha 1F000M YpOBHE OpraHW3aIMH KUBOW MaTEPHH).
IKOTOKCHMKOANHAMHUKA — Pa3Jlesl SKOTOKCHKOJIOTUUH, PACCMaTPHBAIO-
MIUHA KOHKPETHbIE MEXaHU3MBbI Pa3BUTUSL U (OPMBI TOKCHUECKOTO MPO-
1ecca, BHI3BAHHOTO JICHCTBUEM YKOTOKCHUKAHTOB Ha OWOIIEHO3 HMIIM OT-
JIeNTbHBIE BH]IBI, €70 COCTABJISIFOIIUE.

IJKOTOKCMKOKMHETHKA — pa3fel 53KOTOKCHUKOJOIMH, W3YyYaloLui
Cyl1b0y KCEHOOMOTHKOB (PKOIOJUIIOTAHTOB) B OKPYKAIOIICH cpejie: uc-
TOYHHMKH WX TOSIBJICHUS, 3aKOHOMEPHOCTH paclpe/ieieHusI B abHoTHYe-
CKUX M OMOTHYECKHX HJIEMEHTaX OKPY)KaIoLIeH cpelibl, IPEBPALCHUs U
NMMMHUHALIY U3 HEE.

IKOTOKCMKOMETPHUSI — pa3/ie] SKOTOKCUKOJIOTHU, B PAMKaX KOTOPOTO
paccMaTpUBaeTCsl METOJOJIOTHS M MEPCHEKTUBHO (WIM PETPOCIIEKTUB-
HO) OCYIIECTBIISCTCS OLIEHKA TOKCUYHOCTH KOIOJUTIOTAHTOB.
IKOTOKCHYECKAs] OMACHOCTh XMMHYECKHX COeTHHEHMIi — MOTEHIH-
anbHasg CIIOCOOHOCTH BEIECTBA BBI3BIBATH IOBPEXKICHHE OHOJIOTHYE-
CKUX CHCTEM IIPH MONAJAaHNH B OKPYKAIOLIYIO CPEAY.
IKOTOKCHYHOCTh — CIIOCOOHOCTH AAHHOTO KCEHOOMOTHYECKOIO IpO-
(buns cpeapl OOMTaHWS BBI3BIBATH HEOJIATONPUITHBIE dPPEKTH B COOT-
BETCTBYIOILIEM OHOLICHO3E.

OMOPHOTOKCHYHOCTH (IMOPUOTOKCHYECKOe [elicTBHE) — TOKCHYE-
ckuii 3ddexkr y sMOpuoHa W TUIONA, BKIIOYAMIIUA CTPYKTYPHO-
(yHKIIMOHAb-HBIE HAPYIICHUS, TPOSBISIIOIIUECS B BHJIE BHYTpHUMA-
TOYHOM THbeny IoJa WM BPOXKIEHHBIX MOPOKOB PAa3BUTHS, Hapylle-
HUSI TOCTHATATBHBIX (DYHKITHH.

ONHUIEMHOJIOTHYeCKAsl JUATHOCTHKA — Paclio3HaBaHUE NPOSIBICHUN
320071€BaEMOCTH M 3MUACMUOJIOTHYECKOTO COCTOSIHUSI HACENCHUS Ha
OCHOBE 3IUAEMHUOJIOIMIECKUX METOIOB MCCIIEIOBAHUS U HAYYHBIX J1aH-
HBIX O MPUYUHAX, YCIOBUSAX, MEXaHM3MaX BO3HUKHOBEHHS M PacIpo-
CTpaHeHus 3a00J1€BaeMOCTH.
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