[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

®WNO: TackgesCepren Banepeesnd MIHOEPHAYKI POCCIN

BonxHoctb] Pektop @W DeiepalbHOE rOCYIAPCTBEHHOE OIOIKETHOE 00Pa30BATEIBHOE YUPEKICHUE
[ata nognucanus: 15.09 10:51:37 BBICLIETO [06pa30BaHHUs

YHUKanbHbIfi NPOrpaMMHbIA KkoY: «YensOurickuit rocynapctBeHHbIN yHEBepcuTe™ (PIBOY BO «Uenl V)

04c19ed8bfb98f3b6ch77a486b9a8788b83 2 PayIETET Fk0NOT MM

Kadenpa re03koI0ruy M MpUPOIONOIb30BaHusA

®DOHJ] OLIEHOYHBIX CPEJCTB MIPOMEKYTOYHON aTTECTALMH 110 IUCIUILIHHE (MOAYII0) «IXTHOTOKCHKOJIOTHS» IT0 HAIIPABICHUIO
noarotoBku (crenuansHocTH) 35.03.08 «BomgHbie 6nopecypcehl M akBaKyIbTYpay HallpaBiIeHHOCTH (Tpoduimto) YipasieHue
BOIHBIMU Ouopecypcamu 1 akBakynsrypoid ®I'6OY BO «Yenl'Vy»

Bepcus noxymenra - 1 ctp. 1 u3 45 IlepBbIii 3x3eMILTAP KOITUA Ne

®oH/1 O1LIEHOYHBIX CPEACTB ISl MPOMEKYTOYHOI aTTecTalun
[0 AUCUHUIUTIAHE (MOMYIIIO)

NXTHOTOKCHKOJIOTI'UA

Hanpagnenue noaroroBku (CrenuaibHOCTh)

35.03.08 Boanble 6uopecypchl U aKBaKyabTypa

Hanpasnennocts (mpodun)

praBJICHI/Ie BOIHBIMUA 6I/IOpecprElMI/I n aKBaKyﬂLTyPOﬁ

[IpucBanBaemas kBanudukanus

LAKAJIABP

dopma o0yueHUst

OuHas1, 3a09Has

Yemasa0unack 2025 1.

© OIr'BOY BO «Heal ' V»



MUHOBPHAYKU POCCUU
@w DenepanbHOE rocyapcTBEHHOE OI0KETHOE 00pa30BaTeNIbHOE yUPEXKICHUE
BhICIIEr0 00pa3oBaHUs
«YensOunckuit rocynapctseHHbId yHHBEpcuTe™ (PIBOY BO «YenlVY»)
@akynsTeT SKOJIIOTHU
Kadenpa reosxonoruu u npupo1onob30BaHus

DOH/T OLIECHOYHBIX CPEICTB MPOMEXKYTOYHOH aTTeCTalluH MO AUCHUIUTHHE (MOAYII0) «VIXTHOTOKCHKOJIOTHS» 110 HAPABJICHUIO
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MHWHOBPHAYKH POCCHUU

BBICIIET0 00pa3oBaHUs

@enepanLHoe TOCYyAapCTBEHHOC OIOIKETHOE 06pa303aTeanoe YUYPCKIACHUC

«Yenabunckuii rocynapcreeHHsliil yausepcuret» (PI'bOY BO «UenlY»)

DaKynbTET SKOJIOTUU

Kagenpa reosxonoruu u npupoaonoIs30BaHNs

DoHJ OLIEHOYHBIX CPEJICTB MPOMEKYTOUHOM aTTeCTalllK 110 JUCHUIUTHHE (MOIYI0) «IXTHOTOKCHKONIOTH» M0 HAIIPaBIECHUIO
noaroToBkH (crenuanbHOCTH) 35.03.08 «BoaHble Onopecypcehl H aKBaKyIIbTypay HalpaBIeHHOCTH (IIpo¢wio) YipasieHne
BOAHBIMHE OHopecypcamu U akBakynsTypoit @T'BOY BO «Henl Y»

Bepcus noxymenra - 1

cTp. 4 u3 45

IlepBblit 3x3eMILLIP KOITIHA Ne

Boonuvle buopecypcul u akeaxynbsmypa
Hampasnennocts (mpoduias) YpaBieHne BOJIHBIMU OMOpECypCcaMy U aKBaKyJIbTypOr
JucnunnuHa: MXTHOTOKCHUKOJIOTHS
Cemectp (cemecTpsl) U3ydeHust: 7 (4 kypc 3aounas popma 0byueHus)
dopMa IPOMEKYTOUHOU aTTECTALUU: 3aUen.

2. MIEPEYEHb ®OPMHUPYEMbBIX KOMIIETEHIITUM

2.1. KomneTeHI U, 3aKpeIIéHHbIE 32 U CHUILIMHON
W3yuenne muctmmianHbl «MIXTHOTOKCHKOIOTHS» HAIpaBICHO Ha (OPMHUPOBAHUE Cie-
JYIOIINX KOMITETCHIUMN:

Koabi Conepkanue KoMIeTeHIM, IlepedyeHb MUIAHMPYEMBIX Pe3yJIbTATOB
KOMIIET. cornacHo ®IoC 0o0y4yeHusl 10 JMCIUILIHHE
(mo
dIoC)
[IK-1 CnocoOGHOCTRI0O UAEHTU(GUIUPO- | 3HATH: POJIb THAPOOHMOHTOB B OMOWHIUKAIIMH

BaTb TAaKCOHOMHYECKUE TPYIIIbI
THAPOOHOHTOB, OMPENENsITh KO-
JIOTHYECKYIO CIEIU(BUKY U POJIb
BUJIOB B OMOWHAMKAIMH, CTaJUH
pa3BUTHS U OCOOCHHOCTH BOC-
IPOU3BOJICTBEHHBIX IIHKJIOB PBIO,
HOPMBI U OINTUMAaJbHBIC Mapa-
METPBl  Pa3BUTUS  Pa3INYHBIX
TAaKCOHOB DPBIO M CTaIuMl KU3-
HEHHOTO LIMKJIa pBIO, 3HATH apea-
JBl PacHpOCTpaHeHUs U 0CoOeH-
HOCTH (DU3UOJIOTHH PHIO

Y OCHOBHBIE TOKCHHBI, 3()(heKThI OKa3bIBaeMBbIC
WMH Ha pIO, 0COOEHHOCTH (DU3UOJIOTHH PHIO;
YMeTb: TpOBOAUTH MOPQOJOTHUECKYI0 U
(DU3MOIOTUYECKYIO JTUArHOCTHKY PBIO IS
BBISIBIICHUS MATOJIOTHIA, BBI3BIBACMBIX
TOKCHHAMH,

Brnagers: crmocoOHOCTBIO UACHTU(DHUIIMPOBATH
TaKCOHOMHYECKHE TPYIIbl THIPOOWOHTOB,
OIPENENIATh HIKOJIOTUYECKYIO CHEHUPHUKY U
poib BHJIOB B OWOWHIWKAIIMH, CTaIHH
pa3BUTHS U 0COOEHHOCTH
BOCIIPOU3BO/ICTBEHHBIX IIUKIIOB PHIO, HOPMBI U
ONTUMAJIbHBIC napaMeTpsl pa3BUTHS
pa3IMYHBIX ~ TaKCOHOB pPBI0O W  CTajuH
KU3HEHHOTO IMKJa PbIO, 3HATH apeaisbl
pacrpocTpaHeHus " 0COOEHHOCTH
¢bu3noI0rNH pHIo.
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BBICIIET0 00pa3oBaHUs

DaKynbTET SKOJIOTUU

MHMNHOBPHAYKH POCCUHN
DenepanbHOE roCy1apCTBEHHOE OIOIKETHOE 00pa30BaTelIbHOE YUPEKICHHUE

Kagenpa reosxonoruu u npupoaonoIs30BaHNs

«Yenabunckuii rocynapcreeHHsliil yausepcuret» (PI'bOY BO «UenlY»)

DoHJ OLIEHOYHBIX CPEJICTB MPOMEKYTOUHOM aTTeCTalllK 110 JUCHUIUTHHE (MOIYI0) «IXTHOTOKCHKONIOTH» M0 HAIIPaBIECHUIO
noaroToBkH (crenuanbHOCTH) 35.03.08 «BoaHble Onopecypcehl H aKBaKyIIbTypay HalpaBIeHHOCTH (IIpo¢wio) YipasieHne
BOJHBIMH Onopecypcamu u akBakyistypoid @I'BOY BO «Henl 'V»

Bepcus noxymenra - 1 crp. Suz 45

IlepBblit 3x3eMILLIP

KOITIHA Ne

3. COOEP’KAHME OHEHOYHBIX CPEACTB ITIO AMCHUIIJIMHE

3.1 Buabl OLIeHOYHBIX CPEICTB

Haumenos
Haumenos aHue
aHue OIICHOYHOT
OIIGHOYHO | O Cpe/CTBa
N 1/ Kon xommneTeHmmm/ KonTponupyemsie TO Ha
IUTaHUPYEMBIE PE3YIBTAThl 00ydeHHS TEMBI/ pa3aelsl CpeacTBa | MPOMEXYT
JUISL OUYHOM
TEKyIIETo0 | arTecTanu
KOHTpOJIS n/Ne
3alaHus
TIK-1 Heopranuueckue, Tect 3anaHus
3HATD: OpraHuYecKue u Ttecta No 5-
- ICTOYHUKH Y YT TIOTIaIaHUS B BOJHBIE OOBEKTHI; Gronornyeckue
- 0 TEXHOTEHHBIX HCTOYHUKAX MOCTYIUICHHUS B BOAHbIe | TOKCHHBI B BOZIE
00BEKTHI
YMmerTs:
MPUMEHSTH Ha MPAKTUKE 3HAHHUS:
- 00 UCTOYHUKAX W ITyTAX MOMAJaHUs B BOLY.
- 00 HCTOYHMKAX W TWyTSAX IMONMAIaHUS B IKHUBEIC
OpTaHU3MBI
- 0 TEXHOTCHHBIX HCTOYHHKAX TIOCTYIUICHUS B
00bexTsr OC
IK-18*
Bragers: - CIIOCOOHOCTBIO MPHMEHSITh Ha MPAaKTHUKE
3HAHUS:
- 00 UCTOYHMKAX W ITyTAX [IOTIAJaHNs B BOLY.
- 00 MCTOYHHMKAX W IyTAX NOMAJaHUSI TOKCHHOB B
JKUBBIC OPTaHU3MEI
- 0 TEXHOTCHHBIX MCTOYHHUKAX MOCTYIUICHUS TOKCHHOB
B 00BbekTHl OC
- METOaMHU 00pabOTKH Pe3yNIbTaTOB aHAN3a.
TIK-1 MMaromorun y  poi0 | Tecr, 3anaHus
3HATh: BBI3BIBAEMBIE pabora mo | Tecta Ne3-
- 0 OMOJIOTHYECKOM U (pu3MoIornIecKoM BosaeiicTeuy | TOKCHIHBIMH BOIIpoCam
BEIIECTBAMH.

TOKCHHOB Ha YXUBBIC OPTraHU3MBI:
VYMeETh:
- IPUMEHSATH Ha TPAKTHKE 3HAHUS:

TOKCUHOB Ha KMBLIC OPraHU3MbI:

TOKCHUHOB Ha XWUBBIC OPraHU3MBI:

Baagers:
- MerogamMm  oTOopa  Tmpobd A
OMOJOTHYECKUX ©  (PU3HOJIOTHIECKHUX

BO3JEHCTBUS TOKCUHOB.
- METOAaMHU 00pabOTKY PEe3yNIbTaTOB aHAN3a.

- 0 OMOJIOrMYECKOM U (1)I/I3I/IOJ'IOFI/I‘~ICCKOM B03ﬂeﬁCTBHH
BJ'Ia[[eTI)I - YMCHHUEM MMPUMCHATH Ha IPAKTUKE 3HAHUA:

- 0 Ouosornyeckoe M (PU3NOIOTHISCKOE BO3IEHCTBUE

U3yYeHUs
s dexron




MUMNHOBPHAYKH POCCHUN
@)} DenepanbHOE roCy1apCTBEHHOE OIOIKETHOE 00pa30BaTelIbHOE YUPEKICHHUE
BBICIIET0 00pa3oBaHUs
«Yenabunckuii rocynapcreeHHsliil yausepcuret» (PI'bOY BO «UenlY»)
DaKynbTET SKOJIOTUU
Kagenpa reosxonoruu u npupoaonoIs30BaHNs

DoHJ OLIEHOYHBIX CPEJICTB MPOMEKYTOUHOM aTTeCTalllK 110 JUCHUIUTHHE (MOIYI0) «IXTHOTOKCHKONIOTH» M0 HAIIPaBIECHUIO
noaroToBkH (crenuanbHOCTH) 35.03.08 «BoaHble Onopecypcehl H aKBaKyIIbTypay HalpaBIeHHOCTH (IIpo¢wio) YipasieHne
BOJHBIMH Onopecypcamu u akBakyistypoid @I'BOY BO «Henl 'V»

Bepcus noxymenra - 1 cTp. 6 u3 45 IlepBblit 3x3eMILLIP KOIIMANe
TIK-1 Meronsr omnpenenenust | Tecr, 3amanus
3HATh: 3arpA3HAIONIAX nmucbMeHH | Tecta Ne 1
- IlomsTus: «3arpsi3HEHUE OKpYyXKarowieil cpeapl», | BEICCTB B BOIC. at
MOJTIOTAHT (3arps3HUTEND), KCEHOOHMOTHKH, KOHTpPOJIb
COOTHOLLIEHUE TEPMUHOB. Has
- YpoBHH 3arps3HEHHS: JOKAILHBIA, pEerdoOHaTbHBIH, pabota 1o
TI00aTBHBIH. BOIIpocaM

- Knaccnukanmro Tokcnaeckux (HhakTopos.

- [TonsTHE TOKCHYECKUT 2P DEKT.

- Tunel TOKCHYECKOTO BO3AEHCTBUS 3arpsi3HAIOLIUX
BEIIECTB Ha JKMBOH OpraHW3M: IIUTOTOKCHYECKOE,
TEepaToreHHOe, TeHETUYECKOE.

- [yt nepBuYHOTO TOKCHYECKOTO P deKTa.

- [onsTne BTropuUHBIN TOKCHYECKUH 3D DEKT.

- [Ipsimoe 1 KOCBEHHOE BO3/ICHCTBHE TOKCUKAHTOB.

- [TonsiTHE TOPOTOBOTO YPOBHSI, JAO3HI.

YMeTsh:

- IPUMEHSATH HA IPAKTHKE 3HAHUS:

- JloHATHI: «3arpsA3HEHHE OKPYXKAIOIIEH Cpenbl»,
MOJTFOTAHT (3arps3HUTEND), KCEHOOHNOTHKH,
COOTHOIIICHUE TEPMHIHOB.

- YpoBHE# 3arpsA3HEHUA: JIOKAJIbHBIA, PErHOHAIBHBIN,
I00aTBHBIH.

- Knaccudukanum Tokcuaeckux (GpakTopos.

- [lonsTuit Tokcuyeckuit 3 GexT.

- TUMOB TOKCHYECKOTO BO3JCHCTBUS 3arpsi3HIFOIINX
BCIIECTB Ha >KMBOH OpraHW3M: IUTOTOKCHYECKOE,
TEepaToreHHoe, TeHETUYECKOE.

- [Iyreit mepBUYHOTO TOKCHYECKOTO 3 hekTa.

- [ToHsATHI BTOPHYHBINA TOKCHYECKHH d(H(DEKT.

- [IpssMOro 1 KOCBEHHOTO BO3AE€MCTBHE TOKCUKAHTOB.

- IToHsATHI TOPOTOBOTO YPOBHS, AO3bI.

Bnaners:

- YMEHUEM NIPUMEHATH HA IIPAKTHKE 3HAHUS:

- TlomsAtuit: «3arpsi3HEHHE OKpYyXKaloIlel Cpenbl,
MOJFOTAHT (3arps3HUTENH), KCEHOOHMOTHKH,
COOTHOIIICHHE TCPMHHOB.

- YpoBHeH 3arpsi3HEHUs: JOKAIbHBIN, perioHaIbHbIN,
I00aTBHBIH.

- Knaccnuxanum Tokcnaeckux GpakTopoB.

- [TonsTH#t TOKCHUIECKUH P PEKT.

- TumoB TOKCHYECKOrO BO3ACUCTBHS 3arpsi3HAIOLLINX
BEIIECTB Ha JXKMBOH OpraHW3M: IUTOTOKCHYECKOE,
TepaToreHHoe, TeHeTHIECKOE.

- [Iyteit mepBuUYHOTO TOKCHYECKOTO 3 hekTa.

- [lonsiTuii BropuuHbIA TOKCHUECKUM 3P PekT.

- [IpsiMOro ¥ KOCBEHHOTO BO3CHCTBUE TOKCUKAHTOB.

- [ToHsiTHI TOPOrOBOTO YPOBHS, A03bI.

3.2 Conep:xaHue OLICHOYHBIX CPeICTB
ba3za TeCcTOBBIX BOIIPOCOB

| Ne i/ | DopmynupoBKa BOIIPOCa | BapuanTs! oTBETOB




MUMNHOBPHAYKH POCCHUN
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«Yenabunckuii rocynapcreeHHsliil yausepcuret» (PI'bOY BO «UenlY»)
DaKynbTET SKOJIOTUU
Kagenpa reosxonoruu u npupoaonoIs30BaHNs

DoHJ OLIEHOYHBIX CPEJICTB MPOMEKYTOUHOM aTTeCTalllK 110 JUCHUIUTHHE (MOIYI0) «IXTHOTOKCHKONIOTH» M0 HAIIPaBIECHUIO
noaroToBkH (crenuanbHOCTH) 35.03.08 «BoaHble Onopecypcehl H aKBaKyIIbTypay HalpaBIeHHOCTH (IIpo¢wio) YipasieHne
BOJHBIMH Onopecypcamu u akBakyistypoid @I'BOY BO «Henl 'V»

Bepcus noxymenra - 1 ctp. 7 u3 45 IlepBblit 3x3eMILLIP KOITIHA Ne

| | (TOTYXUPHBIM MIPUPTOM — BEPHBIE BAPUAHTHI)

«IecTHouabD
Kakoii mpomeHT oT 00mmiero uncma | a) > 1% 6) 10% B) 50% r) 20% m) <1%
3arpsi3HUTEINICH COCTABIISIOT
MECTHIUABI KaK 3arpsi3HUTEIIH
OKpYy’Karoten cpepr?
Kakas rpymnma NECTHIUIOB | a) HHCEKTHIH/bBI 0) GyHrUIUIBI
HamOosee MIHMPOKO HCTIONB3YETCs | B) POACHTHIIUIBI ') HEMaTOITU/IbI
B IIPaKTUKE? ) aCKapHIIUIBI

Xumuueckas XapaKTepUCTUKA, | a) XJIOPOPTraHNYecKHe COeTHHEHN S

Kakoi TPyl necTuuaoB | 0) pochopopraHndecKkre HHCEKTUITUIBI

TIPUBOIAMUTCS: B) KapOaMaTHble WHCEKTHIIHIBI I') MPOU3BOIHBIE
«CnabopacTBOpUMBIE B BOJE, | XJIOP(HEHOKCUKUCIOT ) APETPOUIBI

OYeHb YCTOHYMBBI K PA3JIOKECHHUIO,
MO3TOMY COXPAaHSIOTCS B IIOYBE
JNECATHICTUSAMY, aAKKyMYIHPYSCh
npu CHUCTEMATHYECKOM
MIPUMECHEHUNY?

B uem 3akmiouaercs MeXaHH3M a) ACHOoJIidpu3alivusd HATPUCBBIX KaHAJIOB HCEPBHBIX MeM6paH u
JIEUCTBUS XJ'IOp(l)eHOKCI/IKI/ICJ'IOT? CHCHI/I(i)I/I‘-IeCKOC BBIKJIFOYCHHUC MeM6paHHLIX (bepMeHTOB

6) 3aMEHUTEC/IN TOPMOHOB POCTa, UYTO BbI3BIBACT HCHOPMAJIbHO
6I>ICTpOC pa3BUTHE COPHAKA M €TI0 rudejib OT UCTOIEHHUS
JHEPTEeTHYICCKHUX 3a11acoB

B) uHrHOuTOpHI hepmertoB ALS 1 PROTOX
r) Hapymierne aesTenbHocTd AChE
) TOJJABJICHHE JCICHUS KICTOK

Ha ocHoBe, Kakux XHMHUYECKHX 6)1,2,3 B)2,3,4 rnl,3,4 n 2,4
peaxiuit OCYILECTBIISIETCS

A0MOTUYCCKHIA nyTh

NpeBpallcHUHd  MECTHIUIOB B

IpHUPOJIE:

1) runponus, 2) OKUCIUTENBHO-
BOCCTaHOBHTEIIbHAS peakius, 3)
PeaxIys COTPSIKEHIS U pa3phiBa
YIJIEPOIHBIX TeTieid, 4)
(hoToxuMHUYeCKas PeaKIys.

Kakyro poss UrparoT HOHBI a) OKHCITUTENIT  0) BOCCTAHOBUTEIIS
TsDKeNbIX MetaiioB (TM) B B) KaTa1u3aTopa T) UX POJIb HE YyCTaHOBIIEHA
OKHCIIUTEIbHO-

BOCCTAHOBUTENBHBIX PEaKIUIX
IpeBpaleHUH TECTUIIUIOB B
OpUpoze:

1) TM He y4acTBYIOT B
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Bepcus noxymenra - 1 ctp. 8 u3 45 IlepBblit 3x3eMILLIP KOIIMANe
OKHCIUTEIHHO-
BOCCTAHOBHTEIBHBIX PEAKIIIX
MpEBpaIIeHUI IECTULIUIOB
Kakass rpynma mecTHIMAOB B | a) MHCEKTHIIHIIBI 0) GyHTUITUIBI B) HEMAaTOIIHIBI r)
HACTOSIICE BpEMs MPONOJDKACT | repOMIHIbI ) aCKapHUITUIBI
IIHPOKO HCTOJIb30BaThCS B
BBICOKOPA3BHUTHIX CTpaHAX?
Kaxkue MEeCTUIUBI, u3 | a)s,6 6)1,2 B) 3,4 r4,5
MPEAJIOKEHHBIX ~ HMWXKE, MOXHO | a) 1,3
WCIIONIB30BATh ISl YHHYTOXKEHHS
BpeauTeNeH (PYKTOBBIX
JIepEeBbEB, OBOILIEH?
1) xapbodoc, 2)
nmuxiodoc, 3) Aua3uHOH,
4) ceBuH, 5)2,4-, 6)2,4-
b
Uro XapakTepu3yeT | a) MPOAOJKUTEJHLHOCTh ero ;KM3HH B Ouocdepe 0) cTereHb
MEPCUCTEHTHOCTH MecThIuaa’? BO3/ICHCTBHS Ha OKPY’KAIOIIYIO CPERy
B) CpeIHECMEpTeNbHAas 1032 ') SKOJIOTUYECKasi HAarpy3ka Ha 1 ra
moceBa
1) OTHOCHTEJbHAS OMTaCHOCTh IECTHUITH A
Yro OTpeesieT TaKOW | a) MPOIOJKUTEIILHOCTD €ro XHU3HH B Onocdepe
MOoKa3aTenb  MEeCTUIUAA, Kak | 0) BpeMs, HeOOX0AMMOe IJIsl MOJYyYeHHs YHCTOH 0T MeCTHIHIA
«BpEMSI OKUTAHUIN? CeJIbCKOXO035IIICTBEHHOIT MPOAYKIHMM ToOcjde O00paGoTKu UM
TI0CEBOB B) OTHOCHUTEJIbHASI OTACHOCTH MECTUIIA
') CMepTeNbHas 1032 ) 9KOJIOTHYeCKasi Harpy3ka Ha |
ra rmocesa
KomngecTBo mpemnapara, kKotopoe a) [IIK o) [1ay B) dcyTt r) IH 1) IT/IKcc
MOYKHO IIPUHUMATD €)KEIHECBHO
BHYTPb B TCUCHHE BCEH KU3HU, HE
UCTIBITBIBASI IPH 3TOM HUKAKUX
0O0JICe3HEHHBIX CUMIITOMOB
Ha3bIBaeTCs?
B kavecTBe HETOKCHYHBIX a) COJTu MeJIH 0) conu 1MHKa B) OKCHUJT KPEMHUS
MHCEKTHUIIAI0B MOKHO r) abpa3uBbI 1) OKCHJIBI TUTaHA
MIPUMEHSITH?
Hcrouynnku u nytu nonagauusa TM B skuBble OPraHU3MBbI
B qem 3aKIIFOYAeTCs | A) HCIONB3YIOT XUMMHUYECKHE YIEMEHTH M SHEPTHIO COJTHIIA
npeoOpazoBaTebHas poib | B) pe3ko u3MEHSIOT CKOPOCTh KPyroo0opoTa XUM. DJIEMEHTOB B
pacTeHuid: pupoje
B) usMmeHsIrOT (hopMBI HAXOXKICHUS 3JIEMEHTOB B OKPYKAIOIICH Cpesie
I B+B

J1) moromaoT XMMHUYECKHE 3JIEMEHTHI U3 ITOYBHI,
04B000OPA3YIOLIMX MTOPOJI, TPYHTOBBIX BOA M aTMOC(EphI

Kakue u3 nepeuncienusix | A) H, O, Na, CI
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BOJHBIMH Onopecypcamu u akBakyistypoid @I'BOY BO «Henl 'V»

Bepcus noxymenra - 1 cTp. 9 u3 45 IlepBblit 3x3eMILLIP KOITIHA Ne
anemMeHTOoB Bxomar B rpymnmny | B) Br, Si, F, P, 1
OMODJIEMEHTOB B)Mg, S,K,C, N

CIICOHUAJIM3UPOBAHHBIX OPTaHOB!:

I') Mo, Cu, Zn, Fe, Mn, Co
1) Zn, Fe, Mn, Co, F, P

Kakue u3 nepeuucienusix | A) H, O, Na, CI b)Br, Si, F, P, I

3JIEMEHTOB ucnons3zoBaiucsk | B) Mg, S, K, C, N TI') Mo, Cu, Zn, Fe, Mn, Co
3apoxnaromieiics ku3Hbl0  Kak | J[) Zn, Fe, Mn, Co, F, P

KaTaJIu3aTopsbl:

Uem OTJINYAIOTCS JecHbIe | A) B mepepacrpeieiCHUN XUMHYCCKUX JICMEHTOB MEXKTY

J'IaH,HIHa(i)TLI OT BCCX IPOYHX
PaCTUTCIIbHBIX J'IaH,HHIa(l)TOBI

OT/IeJIbHBIMU OJ10KaMu Onochepsr

B) Oorarblii pe3epB 21eMEHTOB B )KHBOH (uToMacce

B) 0016111011 3am1aC 371€MEHTOB B OPraHNYeCKUX BellecTBaxX
JIeCHOI MOACTHIKHI

I') mm3Ko0i Omoakkymymsuen TM

J1) Bce BBINIE CKa3aHHOE

Kaxoii YHUKaJIbHOH | A) M30UpaTe/ibHOE HAKOTJIEHHE 3JIEMEeHTOB
0COOEHHOCTHIO obnamaror | b) Tonpko u3 mouBel  B) m3 Bcex cpen
pacTeHus otHOocuTenbHO | ') GecnpensaTCTBeHHOE HAKOTUICHHE HJICMEHTOB
TOTJIOMICHHUS xuMudeckux | 1) Bce BBIIIE H3II0KECHHOE
9JIEMEHTOB:
ITaccuBHOE MOMJIONICHUE | A) 4epes JIMCThS U3 BO3IyXa
9JIEMEHTOB pactenusimu | B) mocie BeimazieHus: arMOC(EPHBIX 0CAIKOB YepPe3 YCThHIIA
MIPOUCXOUT: B) BceMu opraHaMu pacTEHUSIMH B PE3YJbTaTe ABIXaHUS U
(orocuHTE3a
I') npoTuB TpanueHTa KOHIICHTPAIIUU
JI) myrem nud¢py3nu MOHOB U3 MOYBEHHOI0 PacTBOpPa B
IHAOEPMY KOpPHeii
K oamementam  wHTeHCHBHOTO | A) Zn, Mo, Cu, Pb, As, Co

HaKOINICHUA PACTCHUAMU MOXKHO
OTHECTHU CJICAYIOMINE N3 MCPCUUC-
JICHHBIX:

B) Se, Fe, Ba, Te
I') Mn, Ni, Cr

B) Cd, Cs, Rb
J1) Cu, Pb, As, Co

K osnemenram cpegHeit creneHu
MIOTJIONIEHHUS PACTCHUSMH MOXHO
OTHECTH CHEIYIOUINE U3 Mepednc-
JICHHBIX:

A) Zn, Mo, Cu, Pb, As, Co
b) Se, Fe, Ba,Te B) Cd, Cs, Rb
I') Mn, Ni, Cr JI) Cu, Pb, As, Co

3aKOHOMEPHOCTb  paclpeaesICHUs
COJEpKAHUS ~ DIEMEHTOB 110
opraHam «KOPHI>3EPHO>
COJIOMa» XapaKTepHa JUIs:

A) KagMUs ¥ CTPOHIIUS

b) ceunna B) menu m muHKAa
I') cBuHIA U TUHKA

J1) cBUHIIA, KaIMUS W CTPOHIIHS

3aKOHOMepHOCTI> pacnpeneiacHus

A) kaamust 1 ctpoHnust  b) cBuHIa

cozlepKaHus JJIEMEHTOB mo | B) menu u uunka I') cBuHLA W IIMHKA
opranam «KopHI>conoma™> | /I) cBHHIA, KAAMUS M CTPOHIIUS
3epHO» XapakTepHa IJIs:
JInoxcuHbl

OCHOBOW  CTpPOGHHS  MOJICKYN | a) muOeH3odypaH
MOJIUXJIOPUPOBAHHBIX 0) benaszun
INOEH30HOKCHHOB (IIXJ1) | B) nnOEH30JMOKCHH
SIBIISIETCSI: ) QayopeH

1) bypdypon
OcHOBOM  CTpOo€HUs  MOJEKyd | a) nubeH3odypan
HOJIUXJIOPUPOBAHHBIX 0) Genasun
JnbeH30(ypaHoB (IIXAD) | B) muOCH30HOKCHH
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Bepcus noxymenra - 1 crp. 10 u3 45 IlepBblit 3x3eMILLIP KOITIHA Ne
SIBIISIETCSI: ) QayopeH
m) Gypdypon

Atomamu TaJIOr€CHOB, BXOOAIIIUX B

a) aToMbI TOpa U noja

cocra  [XIA wu IIXIA®D, | 6) atomsr propa u xjaopa
SIBIISIIOTCSL: B) aTOMBI OpoMa M UOAa
T) aTOMBI XJIOpa U Opoma
) aTOMBbI HOJIa U Opoma
Korna ObLTH Havatbl | a) 30-e roxst 19 Beka  6) 50-e roxer 20 Beka

HCCJICJOBaHUA ,HI/IOKCI/IHOB?

e) 30-¢ romet 20 Beka 1) 70-e ronbI 20 Beka
1) 90-e ronsl 19 Beka

3aboneBanne YeJIOBEKA,
BBI3BAHHOC HAJIMYHEM B IHUIIEBBIX
npoaykrax [IXJJ wu TIXIAD,
Ha3bIBACTCS:

a) MUHaMaTa
0) FOmo- FO Yenr
B) UTail-utaii T) Gone3Hb Bunmbcona 1) cuHIpoM MeHkeca

Vkaxxute wuHTEpBan Ttemreparyp | a) 50-70
(°C) mmaBmenuss mnpomsBoAHBEIX | 6) 1300-1500
IMOEeH30JUOKCHHA u | B) 354-412
nubeH3zodypana: r) 200-300
m) 105-332
Cpenu psana Hmwke | a) 1,3.4,5 6)2,3,48)2,3,4,51) 13,4

MEPEYHUCIICHHBIX CBOMCTB yKaXHTE
T€, KOTOpBIE XapaKTepHBI IS
JTOKCHHOB!

1) XxuMudeckas akTHUBHOCTH, 2)
YCTOMYMBOCTH B CHJIBHOKHCIBIX U
MIETOYHBIX pacTBopax, 3)
Xopomasi ~ pacTBOPHMOCTh B
OpPTraHUYEeCKHUX PAcCTBOPHUTEINSX, 4)
Xopouiass ~ pacTBOPHMOCTb B
Macax, 5) xopouiast
pacTBOPUMOCTH B BOJIE.

OCHOBHEIM ImMyTeM MeTabdonu3Ma
JAUOKCHUHOB B JKHBBIX OpraHU3Max
SABIISACTCA:

a) Gocdoponusz 0) nezaMHUHUpPOBAaHHE B) AEKAPOOKCHIMPOBAHHUE T)
THAPOITH3
) BKITIOUEHHE B COCTaB (pepMEHTOB

M3nydenneM, crocoOCTBYIOIIAM
CYIIECTBEHHOMY COKpAIICHUIO
BpPEMEHH NOJTypacmaja JMOKCHHOB
32 CYET BOCCTAHOBUTEJIBHOTO
JIEXJIOPUPOBAHHUS, SBIISCTCS:

a) nHppakpacHoe  0) yabTpaduosieToBoe
B) pamuarius T') BUIAMBIA CBET
) DJICKTPOMAarHUTHOE

OcHoBHbIM mOCcTaBIIMKOM [TX]TJ]
u IIXJI® B okpykarolmyro cpeny
SBIISIETCS:

a) aBTOTPAHCIIOPT 6) MYCOPOCIKHTaTeJbHbIE 3aBOIbI
B) LICJUTIONIO3HO-OyMakHas! TPOMBILIUICHHOCTh
') XMMHY€ECKasi IPOMBILUICHHOCTD [1) NPEANPUSITHS SHEPTETUKN

OCHOBHOM NPUYMHONW BBICOKOI
CTaOMJIBHOCTU JTMOKCHHOB NPU MX

a) HEepPaCTBOPUMOCTH B BOJIE
CII0COOHOCTH

0) BBICOKas KOMIUIEKCOOOpa3yromas
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DaKynbTET SKOJIOTUU

Kagenpa reosxonoruu u npupoaonoIs30BaHNs
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Bepcus noxymenra - 1

crp. 11 n3 45 IlepBblit 3x3eMILLIP

KOITIHA Ne

YTUIIU3a0un ABIACTCA:

B) XMMHUYECKass MHEPTHOCTb T) BBICOKAs TEPMOCTAOWIBHOCTH JI)
CTaOHJIBHOCTh B PACTBOPAX KUCIIOT M ILEI0YeH

OCHOBHBIM IOKa3aTeyeM
TOKCMYHOCTH JHOKCHHOB M Ha
CErOJTHsI TPHUHSATA!

a) OHKOTOKCHYHOCTh 0) (PUTOTOKCHYHOCTHh B) KAPHOTOKCHYHOCTH T)
TOKCHYHOCTb
1) THOKCUHOTOKCHYHOCTh

Conepxxanue JIMOKCHHOB B
MUIICBBIX TPOIYKTaX HAXOIUTCS B
MPsIMOiA KOpPEJSIUUOHHON

3aBUCUMOCTU OT COACPIKAHUA B
HHUX:

a) yrieBozioB 0) OEJIKOB B) KMPOB I') BOJIBI 1) MUHEPAJIbHBIX COJIEH

Xumuuyeckue (paKTopbl

K TokcukokuHeTHYeCKOMY KPUTEPHUIO
OTHOCHTCS?

a) yMeHbIIIeHHe NMePHoJa MOIYBBIBEIeHUsI BelleCTBA U3 OPraHN3Ma HJIH
HaYaJbHbIe MPU3HAKN HAKOIUIEHNs BelIeCTBA WJH ero MeTafoJHUTOB B
OpraHax-MHIIEeHSX;

0) BpeMEHHOE CKPBITOE HapYIICHHE PEeaKUUi IMPHUCIIOCOOICHNS OpraHu3Ma K
YCJIOBHSAM OKpPYKAIOLICH Cpelbl, BBIABIAEMOEC METOAOM (YHKIMOHAIBHBIX
HAarpy30K MJIM Harpy30K H3y4aeMbIM BEIIECTBOM HA KOHTPOJIBHBIX U
9KCIIOHUPYEMBIX ~ JKMBOTHBIX. V3MeHeHMs mokasareneil  J0CTOBEpHO
OTJIMYAIOTCS OT KOHTPOJISL, a 10 CBOCH HAIPABICHHOCTH U JJIMTEIbHOCTH OHH
AHAJIOTUYHBI OMOJOTHYECKMM PEaKLHAM, KOTOPbIe BOSHUKAIOT MPH BPEIHOM
BO3JIEHCTBIH 00JIee BEICOKOTO YPOBHS;

B) mpu OoJiee BBICOKMX J03aX (KOHIEHTpAIMAX) KCEHOOHMOTHKAa - CTOMKOE
COXpaHeHHEe U3MEHEeHU MoKa3aTreliel ¢ TeHIeHIHEel K BO3PAaCTaHHIO;

r) mpu Ooiiee BBICOKMX J03aX (KOHIEHTPAIHUAX) KCEHOOHMOTHKAa -
reHepasiM3alns U3MEHEHUH M HX Pa3BUTHE C BOBJICUEHHEM CHCTEM Ooiee
BBICOKMX YPOBHEH (CYOK/IETOYHBIH — KJICTOUHBIH — TKAHEBOW — OPraHHBIH —
CHCTEMHBIH OPraHU3MEHHbIH — HaIOpraHM3MEHHBIH, TOMYISLIMOHHBIN);

OCHOBHbBIE TPHUHIUIBL, 10 KOTOPBIM

a) Ha [TIK

YCTAaHABIIMBACTCS  NPUOPUTETHOCTH, | §) HA OLICHKE MOTCHIMAIBbHOII BO3MOXXHOCTH BEILECTB BO3/CHCTBOBATH Ha
6asupyrorcs? IEHOM YEJIOBEKa M JIPYTHX )KUBBIX OPraHM3MOB M Hapyllarh CIOCOOHOCTH K
BOCIIPOU3BOJCTBY cebe MOJOOHBIX
B) Ha OLICHKE OMACHOCTH BEILECTB, BBI3BIBAIOIIHNX CIIab0yMue
I) Ha OLCHKE OMACHOCTH BELIECTB, KOHLEHTPALMs KOTOPHIX BBI3BIBACT
KaHLEPOreHHbII 2P eKT.
JUii  Kakux ~ CBOWCTB  BEIIECTB, | a) GMONOTMYECKUX 6) XUMHYECKHX

MEePCUCTEHTHOCTh (CTaOMIBHOCTD) U
CIIOCOOHOCTh ~ HAKaIUIUBAaThCS B
OpraHusMe M OKpyXKarollel cpene,
SIBIISIIOTCSL IPHOPHTETHBIMU?

B) (puznyecKux r) GU3UKO-XUMHYESCKUX

ITo MOCIECTHUM JIOKYMEHTaM | a) pTyTb 0) cBuHen B) KaaMHI T) BaHa Ui
MexnyHapogHOH  mporpamMmbl IO

XUMUYECKOH 6e30macHOCTH B

Ommxaiiiye ToApl MpHUBJIEKaTh K cede

HauOonblllee  BHMMaHME  Kak B

HCCIIENOBATEIbCKOM, Tak U B

OpTaHM3alMOHHOM InTaHe Oyner?

CKOJIBKO XHUMHYECKHX COeIuHeHmH, | a) 13 0) 12 B) 14 r) 11

otHocamuxcs kK CO3 pexoMeHI0BaHO
K 3amnperty?

ITpy HENOIHOM CrOpPaHHE APEBECHHbI,
YL ¥ HepTeNPOIYKTOB 00pa3yroTcsi?

a) [enraxmnopdenonst (ITXB)
0) [TomusnepHble apomarnueckue yriaeBogoponst (ITAY)
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IlepBblit 3x3eMILLIP KOITIHA Ne

B) Pranarsl r) JAT

K rpynmne 1 (6e3yciioBHbie

a) 2,3,7,8-rerpaxnopandenzo-n-guoxcut (TX/I) 0) Tokcaden

KaHIIEPOTEHBI [UIs YETOBEeKa) B) XJIOpZAH T') MUpEKC

oTHOCHTCS?

Kakoifi w3  mpomeccoB  wrpaer | a)BelBeAeHHE  O) MOIVIOIIEHHE B) OHMOAKKyMYIISAIHS
KIIOYEBYI0 pOJIb B  HAKOILUIEHMH | r) Omorpancopmanus

OKOTOKCHUKAHTOB B OpraHI/I3Me?

Kakoe 3arpssHeHue omingaercs OT
JIPYTUX aHTPOIOTIE€HHBIX BO3AEHCTBUH
TEM, YTO OHO JAET HE MOCTOSHHYIO, a
«3aJMOBYIO» HArpy3Ky Ha Cpemy,
BBI3bIBAs OBICTPYIO OTBETHYIO
peakuuio?

a) HeTsIHOE
T') IECTULMIAMH

0) paAroOaKTUBHOE B) TSDKEJIBIMU METAJUTaMHU

IIpu xakoii cTeneHu 3arpsi3HEHUS
CHIDKAETCSI YHCIICHHOCTD
MHKPOOPTAaHU3MOB B TI0YBE, 0COOCHHO
yCBaMBAIOLINX MUHEPAIIbHBIH a30T,
OIUroTpo(oB U a3pOOHBIX
a30T(UKCATOPOB: a30TO0aKTEPa U
OJUTOHUTpOdUIIOB, B Y.

a) 16 6)6  B)3 r)2

ba3a gjaHHBIX AJIS1 MUCbMEHHBIX 3aJaHui

KouTtpoaupyemsie ®opmynupoB | ConepkaHue CopepxaHue OTBeTa
TEMbI Ka 331241 3aJlaHus
Beenenue. Ilonsitue | naiite Ornpenensirommum MPEAMETOM 9KOJIOTHYECKOI
00 DKOTOKCHKAaHTaX. | MUCbMEHHBIN | 1. HazoBuTe | TOKCHKOJIOTHH SBIISIOTCS OMONOTHYECKHE CHCTEMBI
Kparkue cBemeHus o | oTBeT: MPEAMET, METOIBI | HAIOPTaHW3MEHHOTO YPOBHS (MOIMYIAIUN OPTaHU3MOB
3arps3HEHUH. 178 3a1a4yl | Pa3NUYHOTO BHAA, WX COOOMIECTB, OMOIEHO3BI U
ITonsiTue o JKOJIOTUIECKOH ouochepa B 1ENOM), TOABEP)KEHHBIE JCHCTBHIO
XUMHYECKOM TOKCUKOJIOTMH. B | aHTpOnoOreHHoro 3arpA3HEHUA. Teoperuueckoit
3arps3HEHUH. YeM ee¢ OTIMYHE | OCHOBOM  SKOJOTWYECKOH  TOKCHKOJOTHH  CIYXKaT
Creruduka OT MEAWIUHCKOW | (hyHIaMEHTAIbHBIC 3aKOHOMEPHOCTH
XUMHUYECKOTO TOKCHUKOJIOTMM ¥ | (QYHKIIMOHHPOBAaHUSI U CTPYKTYPBHl  HOJOOHBIX
3arpsi3HEeHUSL. TUTHEHBI? NPUPOJIHBIX CHCTEM. BaxHeilllee 3Haue€HUE HMEET
2. B yem cocTouT | 0OIMass KOHICHIUS WX YCTOHYMBOCTA M CTAOHIBHOTO
CYIIIHOCTb CYILIECTBOBAHUS.

OUMOMHIMKALIMK U
€e OTIW4YHhE OT
SKOJIOTHYECKOM
TOKCHKOJIOTHH?
3. Packpoiite
MTOHSITHE
npeAeIbHO-
JIOTTYCTUMOM
JI03BI
(KOHIIGHTpaLUH),
OpUMEHseMOll B
MEIUIIMHCKOM
TOKCHKOJIOTHH U
ruruenHe. [Touemy
MIEPHONIECKU
HEOOXOIMMO

UznoxkeHHOE oOmpenenseT cBoeoOpa3ne METOAUKH U
MOAXOJIOB 3KOJIOTHYECKOM Tokcukoyoruu. B mpornecce

m3ydeHus dPQPEKTOB XUMHUYESCKHX BEIIECTB Ha
YeJI0BeKa MEHUIIUHCKAs] TOKCHKOJIOTHUS OTIEPUPYET yiKe
YCTOSIBIIUMHUCS KaTeropusMu U TOHITHSIMH,
MIPUMEHSIET, Kak MpaBUIIO, TPAIUIUOHHYIO
9KCTIIEPUMEHTAIBHYIO, KITMHIYICCKYIO u
SMHUAEMHUOJIOTHYECKYI0  MeTomosioruto.  OObekToM

HCCIICIOBAHUN TIPU STOM  SIBISIIOTCSI  MEXaHU3MBI,
MUHAMUKA Pa3BUTHS, TPOSBICHUS HEOIArONMPHUSITHBIX
3¢ (deKTOB BO3ICHCTBUS HAa YEIOBEKA TOKCHKAHTOB U
MPOIYKTOB WX MpPEBpaIllcHUS B OKpYXaromiei cpene. B
9KOJIOTHYECKOH  TOKCHKOJIOTHUH  (PH3HMOJIOTHYECKHUE,
OmoxuMu4eckne, (PyHKIMOHAIBHBIE W  Jpyrue
a3(}exTp, BBI3BaHHBIE TOKCHYCCKUM  (haKTOPOM,
paccMaTpuBAIOTCSl B KadeCTBE MEPBUYHBIX d(D(EKToB,
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[epecMaTpuBaTh | UMEIOUIUX CIEACTBUEM HapylICHHE MOMYISLUOHHBIX U
BBOJIUMbIE OMOIICHOTHYECKNX  MEXaHH3MOB.  ODKOJOTHYECKas
TUTHEHNYECKUE TOKCHUKOJIOTHSI HCIIOJIB3YET BECh apceHal
HOPMATHBBHI? TPaIWIOHHBIX METONOB JKOJOTHMH, HO Hamboiee
4. Uem | BaxkHOE 3HAYEHHE UMEIOT CIEIYIOIINE:

OTJIMYAETCS . BHUBapHbIE  OKCIEPUMEHTH C  3aTpaBKOil
9KOJIOTUYECKOE JKUBOTHBIX U paCTEHUI B KIIMMAaTHUYECKUX KaMepax;
HOPMHUPOBaHUE . SKCIEPUMEHTHI U HAOIONCHUS B MPHUPOIHBIX
oT OMOTCOIICHO3aX, MOJIBEPIKEHHBIX BITUSTHUIO
TUTHEHUYECKOro? | aHTPOIIOTEHHOTO 3arpsi3HEHUs;

Kak noctynator B | © MaTeMaTU4ECKOe MOJIETIMPOBaHUE u
3TOM ciy4ae? AKCTPAITOJISIIH.

B yeM | 3amayeil  DKOJIOTHYECKOM TOKCUKOJIOTHH  SIBIISIETCS
CJII0)KHOCTb pa3paboTka TEOPETUYECKUX OCHOB u
OLICHKHU OCHOBOIIOJIATAIOIIMX ~ KOHLEMUHUHA  B3aUMOIEHCTBUS
OJTHOBPEMEHHOIO | YeJIOBEKA C MPUPOIHBIMU 3KOCUCTEMAMHU.

JIeHCTBUS bnuskue 3amaun pemaeT W CMEXHOE HallpaBlieHUE
HECKOJIbKUX 9KOJIOTUYECKOW HAyKH: OWOHWHIWKALUSA COCTOSHUS
TOKCUKAHTOB? MPUPOJIHBIX CUCTEM. B ominuue oT sSKoJOTHUYECKOH
Kax CJIEZyeT | TOKCHKOJIOTHU B PaMKax OMOWHIUKAIMU (HUKCHPYSTCS
OIICHUBATh OTEPaTUBHOE COCTOSIHAC OHMOJIOTHYECKHX CHCTEM,
YpOBEHb [IOJIBEP>KEHHBIX AHTPOIIOIC€HHOMY BIIMAHUIO. M3yueHue
TOKCHYECKOTO MEXaHU3MOB MOPaXEHHUS W MPOTHO3 OyIyIIET0 TaKUX

BO3JECHCTBHUS B
3TOM citydae?

CHCTEM HE  dABISETCS  3amadeit cOoOCTBEHHO
OMOMHINKALINH.
Pasiauuusi  DKOJIOTHYECKOHl  TOKCHKOJOIHM M

OMOUHIMKALUH MPUPOAHBIX cucTeM (A.A.
IHoxap:xkeBckmii)
buonHaukanus IKOTOKCUKOJIOTHSI

D ekt moObIX Qak- | DPdexTs TOKCHYE-
TOpPOB, BKJIIOYas TOK- | CKHX ()aKTOpOB

CHYECKHE
Onenka BiausHUS npu- | OneHKa, B HEPBYIO
POIHBIX W aHTPOIO- | O4Yepe]b, AHTPOIOTEH-
reHHbIX (akTopoB, Kak | HEIX Qakropos. [Ipo-

MIPaBUJIO, TOCT(GAKTYyM | THOCTOYECKHE, mpe-
UMYILECTBEHHO, OILCH-
K1

JlnarHoctuueckue OueHkH pHcKa

OLICHKH
MOA  TMPEACTbHO-AOMYCTUMBIMUA  KOHIICHTPALUSMH
BEIIECTBA (ITIK) MTOHMMAETCS TaKast ero
KOHIIGHTpauusi B arMocdepe, Boje, Mo4Be, MPOAYKTaX
MUTAHUS, BO3JCHCTBUC KOTOPOW HE MOXET BBI3BATh
3a00JICBaHUIl WM OTKIOHCHUH B COCTOSHHUH 310POBBS,
00HAPYKUBAEMBIX COBPEMCHHBIMU METOIaMU
HCCIICIOBaHUS B TIpoliecce pabOTHI WU B OTJAICHHEBIC
CPOKH HACTOSIIETO W MOCICTYFOIUX TOKOJICHUH.

BBomuMmBIe perIaMeHTHl HE SIBISIOTCS YEM-TO pa3 U
HaBcerJa YyCTaHOBIEHHbIMU. [lo Mepe pacuiMpeHus
HAIMX [O3HAHWW O MAaTOJOTHYECKUX Mpolieccax, Io
Mepe YIydIlIeHHsS METOAOB JHMAarHOCTHKH U IO Mepe
YBEJIMYCHUS]  KOHTUHTEHTa  JIMI, TOJBEpraeMbIX
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JIEUCTBUIO TOKcHueckux Bemects, [1JIK nepuonnuecku
mepecMaTpIBAaIOTCS. Hanpumep, JIOITyCTUMAs
KOHIICHTpAIMs aHWIMHA B BO3Ayxe 3a mocienaue 40
net Obuta cHIkeHa B 1000 pas!

ITo muenuto B.Jl. ®enoposa u A.IL. Jleuua (1978),
BOIIPOCHI HOPMBI M €€ 000CHOBaHUS JOJIKHBI 3aHUMATh
LEHTPAIEHOE MECTO B IKOJOTHUYCCKUX HCCIICAOBAHHMSIX.
[Ipobnema IKOJOTUYECKOTO HOPMHPOBAHUS MOXKET
OBITh CBEICHA K PCIICHUIO JBYX KapIUHAIBHBIX
BOIPOCOB. 4YTO TIOAJICIKUT HOPMHUPOBAHHIO M KAk
peamm3oBaTh MPOIEAYPY TaKOW  perIaMeHTallHu.
BaxxHo, 4TOOBI SKONOTMYECKOE HOPMHUpPOBAHHE OBLIO
OpHMEHTHPOBAaHO HE Ha CTEMeHb M  KadeCTBO
KOHKPETHBIX BHIOB BO3ICUCTBUS Ha TNPHUPOTHBIE
KOMIUIEKCHI, & Ha PEaKIi0 OMOJIOTHYECKUX CHUCTEM.
OnBIT  MAaTHOCTHKH ~ COCTOSIHHS ~ OMOJIOTHYECKHX
cucTeM JIO0OT0 YpOBHS IOKa3bIBaeT, YTO HOpPMAa HE
MOXET OBIThb CBelieHa K TMPOCTOW COBOKYIHOCTH
CPETHECTATHCTUYCCKUX BEJIMYHH, XapPaKTePU3YIOIINX
e¢ OCHOBHBIC ()YHKIMOHAJBHBIC MapamMeTpsl. B 3Toi
CBAI3U BOIIPOC 00 OCHOBHBIX  MPHHIUIIAX
(dhopMamm3aIu OMOIOTYeCKOI 3HAYUMOCTH
MoKa3aresieil M mapaMeTpoB HE OMpeIeNieH, W 3amada
JTUATHOCTUKH COCTOSIHUSI CUCTEMBI KaK IIEJIOT0 00beKTa
MPEACTaBISIETCA 0CTaTOdHO HeompeaeneHHor. C
OTHOH CTOPOHBI, MBI HCXOOUM W3 TOTO, YTO
BO3/ICHCTBYIOIIME YPOBHM TOKCHYECKHX BEIIECTB
MOTyT OBITh MPHU3HAHBI OE3[CHCTBYIONMMH TOJBKO B
TOM CJIy4ac, €CIU BBI3bIBAEMbIC UMH HM3MCHCHHS HE
BBIXOAAT 3a TPEACibl CTaTHCTUYeCKor HOpMBL. C
JIpyrod, WMEHHO  CTaTUCTHYCCKUH  MOIXOJ K
ONPENECIICHUI0 ~ TPaHUI]  HOPMBI  MPEIIOJIaracT
HEKOTOPBI MPOW3BON TPU BHIOOPE CTATHCTUYECKHX
kputepueB 3Hauumoctu pasznuunid (E.JI. Bopobeiank
u ap.,1994.).

Ecim mns OHTOTEHETHYECKOTO YPOBHS CYIIECTBYET
a0COIOTHBIN TIOKa3aTeNlb KpalHe#d MaToJoruu — 3TO
rudess OpraHu3Ma, TO IS CHCTeM 0ojee BBICOKOTO
paHra TakoW MOAXO0J HeTIPHEMIICM.

IIpu o2KoNOTHUYECKOW pEIIAMEHTAMKA HEOOXOJUMO
yuuTHIBaTh ciepyronye oodcrostenscrsa (B.C. besens
u 1p., 1992, 1993):

1. OCHOBHBIM OOBEKTOM HOPMHPOBAHHS SIBISIOTCS
MPUPOAHBIC CHUCTEMBI HAJOPTaHU3MEHHOTO YpPOBHS
(momymsrum,  cooOmiecTBa,  OmoreoneHo3sr).  JLIL
bparuackuit  (1981)  yrBepxkmaer: «Ecmm  mus
OTIETHHOTO WHAWBHIYMA CMEpTh O3HaYaeT
CTpalHeiIee u TocleaHee MmopaxeHue B 0oprde 3a
CyIIECTBOBaHME, TO Ui IONYISIHHA  MaccoBas

CMEpPTHOCTb ~ —  BCEro  JIMIIb  OTCEB  MCHEe
MIPUCTIOCOOIEHHBIX ocobeit u HEKoTopas
peopranuzauus Ouonoruyeckon CHU-CTEMBI,

06CCHC‘II/IB3IOHIa${ €C COXPAHHOCTb).




MHWHOBPHAYKH POCCHUU

@” @eﬂepaJILHoe TOCYyIapCTBECHHOC OIOIKETHOE O6p8.30BaTeIIbHOC YUYPCKIACHUC

BBICIIET0 00pa3oBaHUs

«Yenabunckuii rocynapcreeHHsliil yausepcuret» (PI'bOY BO «UenlY»)

DaKynbTET SKOJIOTUU

Kagenpa reosxonoruu u npupoaonoIs30BaHNs

DoHJ OLIEHOYHBIX CPEJICTB MPOMEKYTOUHOM aTTeCTalllK 110 JUCHUIUTHHE (MOIYI0) «IXTHOTOKCHKONIOTH» M0 HAIIPaBIECHUIO
noaroToBkH (crenuanbHOCTH) 35.03.08 «BoaHble Onopecypcehl H aKBaKyIIbTypay HalpaBIeHHOCTH (IIpo¢wio) YipasieHne
BOJHBIMH Onopecypcamu u akBakyistypoid @I'BOY BO «Henl 'V»

Bepcus noxymenra - 1 crp. 15 u3z 45

IlepBblit 3x3eMILLIP KOITIHA Ne

Ceromus MOXOOHBII TOIXO. CUNATAETCS
obmenpuHATEIM. Hampumep, B myoOnukamum Ne26
(1978) MexyHapOoJHOTO KOMHUTETA TI0 PaTHAIlMOHHOMN
3ammTe oTMedaeTcs: «B KkauecTBe MeEXIyHapOIHOTO
HOpPMATHBA MPHUHSAT TAKOW YPOBEHB paJHallui, KOTOPHI
HEOOXOMUM JJIs 3alllUThI YCIIOBEKA, NOCTATOYCH JIJIS
3alIUTHl  APYIHMX  OKUBBIX  CYIIECTB, XOTS U
HEOO0sI3aTEIEHO OTICIBHBIX 0CO0CH».

2. CymectByeT cBOeOOpa3HbIl pe3epB HACICICTBCHHO
3aKpeIUICHHON BHYTPUBHUI0BOM HU3MEHYUBOCTH,
KOTOPBIN MPOSIBIISETCS, C OJJHOM CTOPOHBI, B IIMPOKOM
CIEKTpe peaKkuWid OTAETBHBIX CyOHOIMyIAIINOHHBIX
TPYNITUPOBOK HA XMMHUYECKOE 3arps3HEHHE CPedbl, C
Ipyroi, OOYCIOBNICH HAJIWYHEM CHEIH()UICCKUX
TOIYJISIITHOHHBIX MEXaHN3MOB KOMIICHCAITIH
HEOJTArONpUSATHBIX M3MEHEHHH CTPYKTYPHI M (QYHKIUH
MOMYJISIIIMY, BBI3BAHHBIX 3arpsi3HCHHEM. DTOT pe3epB
SIBIISICTCS HEOOXOAMMOM KOMITOHCHTOW HOPMBI PEaKIIHU
MOMYJISIIIMY Ha TOKCUYECKOE BO3/ICHCTBHE.

3. DKOIOTHYECKHE HOPMBEI JIOJDKHBI HCXOIUTH U3
MOTCHIIMAThHO  BO3MOXKHOTO  CYIIECTBOBAaHUS B
OMONOTHYECKUX CHCTEMax pPa3MUYHBIX COCTOSHHH
(cTaOWIBHBIX, HECTAOWJIBHBIX) W PA3IMIHBIX THIIOB
TUHAMUAKHA OOBEKTOB HOPMHPOBAHHSL.

CodeTaHHOE TEHCTBUE TOKCHIECKUX (PAKTOPOB

IIpu omeHke COCTOSHHS TPHPOIAHBIX JKOCHCTEM,
MTOJIBEPKEHHBIX JIEHCTBHIO XMMHYECKOTO 3arps3HEHUS,
BCErJa BCTacT MmpobiemMa MHOTO(AKTOPHOCTH TaKOTO
BIIMSTHUSL. OOHapYXHUTh  DKOTOKCHKOJIOTHYECKYIO
CUTYaIIHIO, KOTJ]a IMEET MECTO CTPOro OTHO(DAKTOPHOE
BJIMSIHUE, TIPAKTHYCCKA HEBO3MOXKHO. JIWIIb B peakux
CIydasx MOXET HWATH pedb O MPEUMYIIECTBEHHOM
BIMSHAW  OJHOTO  TOKCHYECKOTO  (pakTopa U
npeHeOpekeHn:n MpoyuMu. Yamie cTouT mnpobiieMa
COYeTaHHOro JAeicTBUdA. JloCTaToOuHO pelika CUTyalus,
KOorga codeTaHne (PaKTOpPOB SIBIIAETCSA CIICACTBUEM
CIydafHOTO  HaNMW4Ms  HECKONBKHX  MCTOYHHKOB
3arps3HEHUs CpeAbl B IPOCTPAHCTBE M BpeMeHH. Yame
HaOJTFOIAr0TCS HECITy4aiHbIC KOMOMHAITUH,
0O0yCJIOBJICHHBIE ~ CHEIU(HUKOW  TEXHOIOTHYCCKHX
mporieccoB. Hampumep, B aTMoc(epHBIX BBIOpOcax
METAJLTYPTHYCCKAX TMPOU3BOJCTB HUMCIOTCS OKHCIIEI
TSOKETIBIX METAJUIOB, MTUOKCHI CEpbl Wi (hTOPHCTHIN
Bomopoa. CTonb ke HecIy4aeH COCTaB MUHEPATbHBIX
YAOOpEeHMi 1 BBIXJIOMHBIX Ta30B aBTOTPAHCIIOPTA.

ITo pexomenmanuu Pabouelt rpymmbl skcneproB BO3
(1980) B MEIMIMHCKOW TOKCHKOJIOTMH IPHHATA
clemyromas TEePMUHONOTHSA, KOTOpas MOXET OBITh
pacrpocTpaHeHa Ha SKOJOTHYECKYI0 TOKCHKOIOTHIO.

. AInnTuBHOE JIEUCTBHE — TaKoM THI
KOMOWHHPOBAHHOTO JCWCTBUS XUMHYCCKUX BEINECTB,
IPU KOTOPOM WX COBMECTHBIH 3PQEKT paBeH cymme
3¢ (GEKTOB KaKJIOTO U3 BEIICCTB NPHU H30JIHPOBAHHOM
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* boiee, yem aamuTHBHOE JelicTBHE (TIOTEHIUPOBAHUE,
CHHEPru3M) — Ciydail, TpH KOTOPOM COBMECTHBIN

apexr BemecTB, BXOMANIMX B  KOMOWHAITHIO,
MPEBEIACT CyMMY 3((EKTOB KaKIOro BEIIECTBA IPU
H30JIUPOBAHHOM BO3JICHCTBHUU.

* MeHee, 4eM aJJUTUBHOE JCHCTBUC (AHTArOHU3M) —
coBMecTHBIH 3G (deKT  BemecTB, BXOAANIMX B
KOMOWHAIIMIO, MCHBIIE CYMMBI 3(P(EKTOB KaxkI0ro
BEIIECTBA PU H30JIMPOBAHHOM BO3ICHCTBHH.

[Ipu npakTHYeCcKOM MPHUMEHEHHH ATHX (HOPMYITHPOBOK
Yalme BCEro IIOHATHE AaIJAWTUBHOCTA  JEHCTBUS
(adpdexToB) 3aMEHSIETCS aJUTUTUBHOCTHIO
JIEUCTBYIOIMX 103 TOKCHMKaHTOB. B »3Tom ciyuae
KOHTPOJIb  JIOIIYCTUMOCTH  MHOTOKOMITOHEHTHOCTH
3arpsA3HeHUs OCYIIECTBISIETCS c arPUOPHBIM
MPU3HAHUEM  AJJIUTHBHOCTH  JCHCTBYIOIIMX 103
OTIEILHEIX KOMIIOHEHTOB:

S=> Ci/Cunk,

rme Ci— nelicTByrom@as KOHICHTPAIUS i-3JICMCHTA,
CIIAK — ero mpeaenpHO-IOMYCTHMOE COIepKaHue 0e3
ydera aJAUuTHBHOCTH, T.€. C COOJIONECHHEM YCJIOBHS,
yTo JUIs Kaxzaoro 3arpssuutens [IJIK ve gocturaercs.
B  JKOTOKCHKOJOTMYECKHX  HCCIIENOBAHUAX  Yallle
MIPUMEHSIOT HEKOTOPYIO MOIU(UKALTHIO JTOHU
hopMyIBI:

K=1/N} Ci/Cdon, nmu K=} C i/Chon

rme Ci m ChoH — KOHICHTpPAIMA XUMHYCCKOTO
JJIEMEHTa B TIOYBAX, PACTUTCIHHBIX WM JKABOTHBIX
OopraHu3Max, OOUTAIONIUX Ha UCCICTYEMOM U (POHOBOM
y4acTKaX COOTBETCTBEHHO. N —  KOJHYECTBO
XAMHYCCKUX BEIIECTB, BBICTYNAIOIIUX B KaueCTBE
3arpsi3HUTEINCH CPEIIbL.

Ctporo TOBOpsI, BBHINICTIPUBEACHHBIE (HOPMYIBI MOTYT
MIPUMEHSTHCSI, KOTJ[a TOKCUKAHTHI JCHCTBYIOT Ha OIWH
7 TOT XK€ KOMIIOHEHT IIeH03a. OCTaloTCs OTKPBITHIMHU
BONIPOCKHI: YacTO JIM COBIAAAOT TOYKH TPHIOKESHUS
pa3IMYHBIX TOKCHKAHTOB M Kak OBITh B cliydae
MOJMTPOITHBIX BO3eicTBUi. Kpome Toro, Helb3st OBITh
YBEPEHHBIM, 4YTO TMOpaXCHHWE pPa3IMYHBIX 3BECHBCB
[ICHO3a JICHCTBHUTENBHO He3aBUCHMO. Hampumep,
MOXHO JIM  YTBEpXJAaTh, 4YTO WHTHOMPOBAHUC
TSHKEJBIMU MeTallllaMU azoTdukcupyromei
CIOCOOHOCTH MUKPOQIIOPHI TOYBHI M CBA3aHHOE C 3TUM
CHWKCHHE  TPOAYKTHBHOCTH  OWOTEOIeHO3a  He
CKa)KETCsI Ha TOJICPAHTHOCTH PACTEHUH MO OTHOIIECHUIO
K OJHOBPEMEHHOMY JCHCTBHIO TAaKOTO THUITHIHOTO
(hUTOTOKCHKAHTA, KaK (PTOPHUCTHIA BOAOPOI.

K coxaneHuto, cerogHsi OJAHO3HAYHBIX PEKOMEHIALNI
0 y4eTy KOMOMHUPOBAHHOTO JIEHCTBHS Ha PUPOIHBIE
CHUCTEMBI HECKOJBKUX TOKCHKAHTOB HE CYIIECTBYECT.
MBI BBIHYKIICHBI HATH Ha CYIICCTBCHHOE YIPOIICHUC
peaNbHOW CHTyallil W TPWHAMATH aJJUTUBHOCTH
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«XumMHu4eckue nmaiTe 1. IlonsaTue 3arpsa3HeHHEeM B Y3KOM  CMBICIE€  CUMUTAeTCs
(akTopn» MHCHMEHHBIH | 3arpsS3HEHHE C | IpUBHECEHUE B KaKylO-THOO Cpely HOBBIX, HEXapaKTepPHBIX
OTBeT: pa3HBIX TO4eK | Ml Hee (U3HUECKHX, XMMHYECKUX M OHONOTMYECKHX
3pEHHS. areHToB WU MIPEBBIIIEHUE €CTECTBEHHOTO
2. MEPEUNCIIUTE | CPETHEMHOTOJIETHETO YPOBHS COZEpPXKAaHMS 3TUX areHTOB B
BUIbI cpene. Hampumep, B «TonkoBoM cinoBape 1O OXpaHe
9KOJIOTMYECKH npuponsl» (1995) maercst Takoe omnpeneneHye: 3arpsi3HeHHe
OTIaCHBIX BCE TO, YTO HAXOAUTCS HE B TOM MecTe, He B TO BpeMs U HE B
NIPOU3BOACTB M | TOM KOJMYECTBE, KaKO€ E€CTECTBEHHO IUISI IPUPOIBI, YTO
00BEKTOB. BBIBOAUT €€ CHCTEMBI M3 COCTOSHHUS pPaBHOBECHS U
3. YyeM | OTIMYaeTcs oT oObIMHO HalmomaeMoil HOpMBI. 3arpsi3sHEHUE
00yCIIOBJIEHO MOXET OBITh BBI3BAHO JIIOOBIM areHTOM (3arpsA3HSAIOLINM
crienuduueckoe BEI[ECTBOM), B TOM YHCIE CaMbIM YHCTBIM. 3arpsisHEHHE
JeicTBUe MOXKET BO3HHMKAaTh KaK B PE3YIbTaTe €CTECTBEHHBIX NMPHUMH
XUMHYIECKUX (IpupoaHOE), TaK W IOA BIUSHUEM JACSATEILHOCTU YeJIOBEKa
2JIEMEHTOB B | (aHTpOomOTeHHOE).
JKHUBBIX C 9KOJIOTMYECKHX MO3UIMH 3arps3HEHNe O3HAYaeT He
opranm3max? Buisl | mpocTo IpHBHECEHHE UYXKIBIX KOMIOHEHTOB. B mobom
crienuduueckoro ciyqae OOBEKTOM 3arpsi3HEHHS SIBISIETCS DIEMEHTapHas
neiictBus. B yem | cTpykTypHas eaununa ouocdeps! - Ouoreonenos. Hammuue
BBIPAKACTCSI qy)KEPOIHBIX  BELIECTB  OOYCIOBIMBAacT  HM3MEHEHHE
HecHeUU(pUIecKoe | IBOMOLUOHHO CIOKHUBIIMXCS PEKUMOB  3KOJIOTMYECKUX
BIIUSIHUE (GakTopoB, UYTO NPHUBOAUT K HApPYIICHUIO OOMEHHBIX H
XUMHYIECKUX NPOAYKIMOHHEIX IIPOLECCOB, a, CIENOBaTelbHO, U K
2JIEMEHTOB? MaJCHUI0 IPOAYKTUBHOCTH OHOTCOIIEHO30B B  IIEJTIOM.

3arps3HeHHE NpENCTaBIsIeT COOOH KOMIUIEKC «IOMeX» B
9KOJIOTUYECKHUX CHCTEMaXx, IPUBOIAIINI K UX JerpaJariH.

C  »9KoJOTMYecKOM TOUKH  3PEHHSI  CYLIHOCTh
3arpsA3HAIOIINX BO3ACHCTBHH Ooliee aJeKBaTHO OTpaxKaeT
ompenenenue, npusomumoe I. B. Craguunxum un A. W
Ponronossim (1988): 3arps3HeHne OKpyKarolieil cpelsl ecTh
mo0oe BHECEHHE B Ty WJIH HHYIO JKOJOTHUECKYIO CHCTEMY
(buoreoreHO3) HECBOWCTBEHHBIX €U JKUBBIX MM HEKHUBBIX
KOMITOHCHTOB, WJIN CTPYKTYPHBIX H3MEHCHUH, IIPEPHIBAIOIIIX
KPYTOBOPOT BEIIECTB, MX ACCHMHJIALMIO, IOTOK SHEPTrHH,
BCJISACTBHE YETO CHIDKAETCSl TMPOMYKTHBHOCTh JIAHHOM
9KOCHUCTEMBI UITH OHA Pa3pylIaeTcs.

3acayxuBaeT, pasymeercs, BHUMaHUS U Oojee
HINPOKOE TOJIKOBAHHE TepMUHA «3arpsisHEHHEY,
cozepxkameecss B pokiaane komuccun bemoro moma (CIIA,
1965) «UYro0Bl BOCCTAHOBUTH KAa4eCTBO OKPYKAIOIICH
cpens»: «3arpsi3HEHHE eCTh HeOIaronpusATHOEe H3MEHEHHE
OKpY)Karomieil cpensl, KOTOpOe IEIMKOM WM YaCTHIHO
SIBTIICTCS PE3YIbTaTOM YEJIOBEUECKOH NEATENTBHOCTH, MPSIMO
WITH KOCBEHHO MEHSAET PaclpeAeeHne MPUX0 el SJHEPTuH,
YPOBHH  paauanuy,  (U3MKO-XMMHYECKME  CBOCTBa
OKpY’Kalollell cpefbl M YCIOBHS CYIIECTBOBAHHUS >KHBBIX
CYIIECTB. DTH M3MEHEHUSI MOTYT BIIMATH Ha YeJIOBEKa MPSMO
WU 9epe3 CeNbCKOXO03SHCTBEHHBIE PECYPCHI, Yepe3 BOLy WIIN
Ipyrue OMOJIOrHYecKHe MPORYKTH (BemiecTBa). OHM Takxke
MOTYT BO3IEHCTBOBAaTh Ha YeNOBEKa, yxyamas (usnueckue
CBOIfCTBAa NpPEAMETOB, HAXOASAIIMXCA B €r0 COOCTBEHHOCTH,
YCIIOBUSI OTJbIXA HA IPHPOAE 1 00e300pakuBasi ee caMmy».

B coorBerctBuM ¢ MarepuanamMun MexyHapoaHOR
KOHBEHIIMH 00 OIEHKE BO3AEHCTBHS Ha OKPYXKAIOIIYIO CPERY
B TpaHCrpaHn4HoM KoHTekcTe (1991) kx sKomormuecku
ONACHBIM OTHECEHBI CIICAYIOIUe BHIBI IPOU3BOACTB U
00OBEKTOB!
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e  aToMHas IMPOMBIIUIEHHOCTh (YCTaHOBKH, MpeIHa-
3Ha4EeHHBIE JUI1 MPOU3BOACTBA OOOTAlIEeHHOTO
SIIEPHOTO TOIUIMBA, PEreHepanuu OTpaboTaHHOTO
SIIEPHOTO TOILUIMBA WM cOOpa, yAaleHHs U Iepepa-
OOTKHM paJI0aKTHBHBIX OTXOJIOB);

e  DHepreruka (aTOMHBIC, THAPABINYECKHE M TEILIO-
BBIC OJJIEKTPOCTAHIMH, KPYIHBIC YCTAHOBKH IS
CXKUTaHUsI TOTUIUBA);

e uepHas M I[BETHAs METALTyprust (yCTAaHOBKU IS
JIOMEHHOTO M MapTEHOBCKOTO IIPOM3BOJCTB, IpE.-
MPUATHS YEPHON M LBETHOM METAJUTYPTUH, Mallu-
HOCTPOUTENbHBIE M  METaJI000padaThIBaloLINe
MIPEATPUATHS);

e HedTexumus, HedTe- U razonepepaboTKa;

e  XUMHYECKasl MPOMBIIIIEHHOCTh (XUMUYECKHE KOM-
OMHATBI, MPOU3BOACTBO acOecTa, CTEKIa, MUHE-
PaJIbHBIX YIOOPEHHH, TECTULUAOB U Ap.);

e  100bIUa TTOJIE3HBIX HCKONAeMBIX (BKIIIO4ast HEPTH U
ras);

®  TPaAHCIOPTHPOBKA HE()TH U Ta3a, IPOAYKTOB HX IIe-
pepabotku;

®  TIPOM3BOJCTBO LIEJLTIONO36I, OyMaru, KapToHa;

®  TPAHCIIOPTHPOBKA, XpaHEHWE, YTHIN3IHSI W 3aX0-
pOHEHNE TOKCHYHBIX U SIOBHTHIX OTXOJIOB,;

e  TIPOM3BOJACTBO, XpaHEHME, TPAHCIOPTUPOBKA U
YHUUYTOXKEHHE OOEIPHIIacoB, B3PHIBUATHIX BEICCTB
U PaKeTHOTO TOILINBA;

e  KpymHbIE CKJIQOBl JUIT XpaHEHUS HEQTAHBIX,
HE(TEXUMHUYECKAX, XUMHYECKUX MPOMYKTOB, IIe-
CTHIHIOB,

®  CTPOHTEIBCTBO JOPOI, aBTOCTPaj, TPACC UL Ke-
JIE3HBIX JIOPOT JAJILHETO COOOIIEHHsI, a9pOIIOPTOB C
JUIMHOM MOCAJ0YHOM MOJI0CKHI 00jiee 2 KM;

®  CCIBCKOXO3SIHCTBEHHBIE OOBEKTH (KHBOTHOBOIUE-
CKHE KOMIUIEKCH M NTHIe(haOpUKH, MEIHOpaTHB-
HBIC CUCTEMBI);

e  KpyIHBIE BOJ03a00pHI MOBEPXHOCTHBIX M IOA3EM-
HBIX BOJ;

e  KpyIHbIE IUIOTHHBI M BOJOXPAHWIHIINA, BEIPyOKa
JIeCOB Ha OOJBIINX IUIOMIAMX;

e  Jlerkas NPOMBIIIIEHHOCTh (pabpHky MO OYHCTKE,
OTOCJIMBAHMIO IIEPCTH, KOKEBEHHBIE 3aBOABI, Kpa-
cubHBIE (hadpuKy).

Kpome yKka3aHHBIX CTAalIOHAPHBIX HCTOYHHKOB
BO3MOXKHBIX HEraTUBHBIX BO3JEHCTBMM Ha OKpYXKAIOUIYIO
NPUPOAHYI0  Cpely  HECOMHEHHYI0  JKOJOTHYECKYIO
OMaCHOCTb, OCOOEHHO B OONBIIMX TrOpoAax, MPEeACTaBIAET
aBTOTPAHCIIOPT, I'a30BbIe BBIOPOCHI KOTOPOrO, BO3pacrasi ¢
KOKIBIM  TOJAOM, COCTaBISIIOT — 3HAYMTEIBHYIO  JOJIO
MOCTYTAIONINX 3aTrPSI3HEHUI.

C TOYKH 3pEHMST KOIOTHIECKON TOKCHKOJIOTHY BaKHBIM
SIBIIFOTCSI BEIIECTBA, CIIOCOOHBIE B3aMMOZIEHCTBOBATH C KUBBIMU
oprammMamu. Kak 1mpaBuiio, 3T0 COEAMHEHNUs], HAXOIIUECS B
ra3oo0pasHOM WJIM JKUIKOM COCTOSIHHM, B (hOpMe BOAHBIX
pacTBOPOB, YacTHUIl, aJCOPOMPOBAHHBIX IIOYBAMHU, a TaKxKe
TBEpIbIC BEIIECTBA B BHUJE MEIKOAMCIIEPCHOH MBI (pa3Mep
gactur, MeHee 50 MxM). OcoOyio poib HIparoT BEIeCTBa,
MIOCTYMAIONIHE B OPTaHU3M C ITHUIIEH.
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YacTe WX YTHIM3HMPYIOTCS OpPraHW3MaMH, y4acTBYsS B
mporieccax IUIACTHYECKOr0 M JHEPreTUIecKoro oOMeHa ¢
OKpY)KaloILlEH CpelloH, T.€. BBICTYNAlOT B KAu€CTBE PECYPCOB
cpenpl oburanus. J{pyrue sxe, MocTymasi B OpraHu3M JKMBOTHBIX
U PacTeHMil, HE MCIONbB3YIOTCA KaK MCTOUHMKU 3HEPTHH WIH B
KaueCcTBe  IUIACTMUECKOTO  Marephana, HO  TPOSIBISIOT
CIIOCOOHOCTH TIPH YCIIOBHY JOCTATOYHBIX 7103 M KOHIICHTpAIUi
MOIU(UIMPOBATE TEUCHUE HOPMAIBHBIX (HU3HOIOTIIECKUX
nporieccoB. Takue coeMHEHNUsT Ha3bIBAIOTCS TyXKEePOJHBIMHI W
KCEHOOMOTHKAMH (Uy>K/IbIe KU3HH).

COBOKYIHOCTh IONOOHBIX BELIECTB, COACPIKALIMXCS B
OKpy)Karollleli cpefe (Bome, TMOYBE, BO3AyXe M JKHBBIX
OpraHu3Max), CHOCOOHBIX BCTYNAarb B XMMHYECKHE U (DUZHKO-
XUMHYECKUE B3aHMOIEHCTBHSI C OMOMOTHYECKMMH OObEKTaMU
9KOCHCTEMBI, YacTO OIPENEIIIOT, KaK KCEHOOMOTHYECKHit
npo¢mwis OGuoreorieHosa. Kcenobmornaeckuii mpoQuiib cpemsl
CIeyeT paccMaTpyBaTh B KadecTBe BaKHeHIIero (akropa
(Hapsily C TEMIIepaTypol, OCBEIICHHOCTHIO, BIKHOCTBIO,
TPOPUUECKUMH YCIOBUSAMU U T.J.), KOTOPBIA MOXeET OBITH
OIHCaH KaueCTBEHHBIMU u KOJIMUECTBEHHBIMU
XapaKTEPUCTHKAMH.

ITono6Hyt0 MHTErpagbHyl0 XapaKTepUCTHKY CpEbl,
copmupoBaBIIeiicss B XOA€ 3BONIOLHOHHBIX MPOLIECCOB,
MHJUTVOHBI JIeT TPOTEKABIIMX HA IUIAHETE, MOXKHO OIPENEINTh
KaK €CTECTBEHHBII KCeHOOMOTHYECKHiT Tpodmiib. OH pa3nuycH B
Pa3HBIX pErHOHaxX 3eMIIM. BHOIEeHO3bI, CyIecTBYIOMIE B 3THX
peruonax (6HOTOIAX), B Pa3IMYHON CTENEHN aIalTUPOBAHBI K
COOTBETCTBYIOIIM €CTECTBEHHBIM YCIIOBUSIM.

Jast XapaKTEePUCTUKH Pa3IUIHBIX
HEONaronpuATHBIX ~ BO3JICHCTBHM  NPUMEHSIOT — cTpecc-
WHJEKCH 3arpsA3HSAIOMIMX BEHIECTB, OTPAKAIOIIUE MEPY
9KOJIOTUYECKON OITACHOCTH:

Bugpr cneumbnqecxoro Z[eﬁCTBHﬂ XUMHYCCKHX BCIICCTB Ha
JKUBBIC OPraHU3MbL pa3H006p33HI)I. OHHU 0Ka3bIBAIOT:

KaHIIEpOTeHHOE BIIMSIHHE, TO ecTh BBI3BIBAIOT
3JI0KaueCTBEHHbIE 00pa3oBaHMsA. Pa3nuualoT HCTHHHBIE
KaHIIEPOT€HBI, KaHIIepONoA0OHbIE, KOKaHIIepOTeHHBIE

BemectBa. K HCTUHHBIM KaHIEPOTEHAM OTHOCSTCSA Te,
KOTOpBIE HEMOCPEACTBEHHO BEOyT K 3J0Ka4eCTBEHHOMN
TpaHcopManuy KIETOK B JKUBBIX OpraHm3Max. Taxoi
CIIOCOOHOCTBIO obnagaoT TIOJINapOMaTHIECKHE
YIJIEBOZOPOABI, HHUTPO30COE-IUHEHHS M OAWH U3 CaMbIX
CHIBHBIX ~ KaHIeporeHoB-OeH3omupeH. lIpokaHIieporeHsi-
BEIL[ECTBA, META0ONUTHI KOTOPBIX OKa3bIBAIOT KAHIIEPOTCHHOE
neiicTBue. KokaHIIepOTeHbI- BEIIECTBA, KOTOPhIE OKA3bIBAIOT
BIMSIHUE HAa Pa3BHUTHE 3J0KaYE€CTBEHHOTO Ipolecca (CMOIBI,
KPOTOHOBBIE Macila, AMYJBIaTopsl, ()EHOJBI, HEKOTOpPHIE
¢dpakuuy TabavHOTO AbIMA U MEPETPETHIX KUPOB);

TEpaTOreHHOE JEeHCTBHE, C KOTOPHIM CBSI3aHBI IIOPOKU
WHJMBUYaIbHOTO PAa3BUTH, a TAKKE YPOJCTBA B PA3IMIHBIX
opranusMax. OTH U3MEHEHHS MOT'YT HaOIIOAaThCA HA yPOBHE
WHIUBUAYyyMa, HO MOTYT OBITh 3aKpelsieHel U Ha
TEHETHYECKOM YPOBHE (ONpPENETIEHHOIO BUAA KIETOK WIIH
TeHOTHIA OpraHu3Ma B IienoM). IIpumepoM MOTyT CIyXHTh
TMT'aHTU3M, KapJIIKOBOCTh PACTEHHUH B 30HE FEOXMMHYECKHX
agomaymidi.  Hammume — Mopdomormuecknx — M3MeHEHHMIt
pacTeHU HCIIOIB3yeTCs NMPH MOUCKE METAJUIMUECKHX Py B

3arpsasHsaomue GpakTopbl Crpecc-
HHIECKC

TlecTruast

Tsxenpie MeTalIbI
Tpancnoprupyemsle otxoas1 ADC
TBepaple TOKCHYHBIE OTXOIBI
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«XuMHYeCcKHne
daxropsn»

Haiite
MHUCbMEHHbBIE
OTBETBHI.

Ilepeuncnure
TIPUYNHEI
pacrpocTpaHeHus
IIXb no ropoxckoit
TEpPUTOPHH.

B yem omacHoCTh
MHUKPOOHOIOTHYECK
oit JEeCTPYKLIUU
IIXB5.

Herarusnoe
BIIUSIHUE
HedTsiHOTO
3arpsI3HEHUS
XapaKTepu3yeTcsl.

Ilepeuucnure  NpUYUHBL [IXb mo
TrOPOJCKON TEPPUTOPUH.
1) UCTapeHHe  XJIOPOPraHMYECKHX COCOMHCHHH ¢
3arpsI3HEHHON TIOBEPXHOCTH B TEMJIOE BpeMs Toja u
MepeMeNeHHe X B BUAE a3p030i1eil BO3AYIIHBIMU TOTOKAMHU
1 aTMOC(HEpHBIMH OCaJIKaMH;
2) HCTIONB30BAaHHE OCAJKOB U3 OTBAJIOB TOPOACKUX
OYHCTHBIX  COOPYXEHHII B  KayeCTBE  OpPraHMYECKUX
ymoOpeHnit B  camax, Oropojax, a TaKKe IpHU
OIaroycTpoiicTBE ~ TA30HOB, NApKOB, CKBEPOB, JBOPOB
JIETCKUX YUIPEXKACHUH, KO, OOTBHHIL U JAP.
3) nepenoc IIXb mbuibio, aBTOTPaHCIIOPTOM U T.IL.;
4) mepenoc I1Xb cTouHBIMH U OBEPXHOCTHBIMU BOAAMH, a
TaKKe TPYHTOBBIMM BOZAMH, KOTOpble (HOPMHUPYIOTCS B
CHJIBHO3ATPSI3HEHHBIX y9acTKax;
5) opomeHue (TOJMB) OTOPOAOB M CAJOB BOJAMH,
sarpsHeHHbIMH  [IXB. Moryr ObITh W Jpyrue IyTH
nonagadus [IX6 B mouBsI.
2. IIXb B mouBe B ONpENENCHHOW CTENEHH MOABEPraloTCs
MHKpoOuonornueckoi aectpykuuu. ODHAKO 3TOT Hpolecc
HEYIpaBIsieM u obpa3yronuecs MPOMEXYTOUHBIE
coequHeHHss  (MeTa®oOnMMTBI) MOTYT  OKaszaTbca — Oosee
TOKCHYHBIMHM,  YE€M  HCXOIHBIE  BEIECTBA. Yacth
nocrynatomux B nouBy [1XB cBs3eiBaeTcs ¢ TyMHHOBBIMH
KHCIIOTaMH, 00pa3ys c1abo IOABMXKHBIE HEPACTBOPHMBIC
KOMIUIEKCEL. OTO TIPUBOAUT, C ORHOH CTOPOHBI, K
3HAQYUTEIBHOMY YMEHBIICHHIO COAEPXKAHHUS  JOCTYIHBIX
pacrenusm ¢opm I1XB, ¢ npyroi, k koHcepBupoBanuio [1Xb
B T10YBAaX Ha JJMUTETbHOE BpeMs C HEU3BECTHBIMHU
MOCNEICTBUSAMH.
Herarusnoe
XapaKTepU3yeTcst:
- HapyIICHHWEM EeCTECTBEHHBIX JIAHJMA()TOB MECTHOCTH U
noTepeit CeNIbCKOX03sHCTBEHHBIX 3eMeTIb;
- B 3arpsS3HCHHBIX HE(THIO II0YBAX HAPYIIAIOTCS BaXKHEHIIHNE
TEHETHYECKUE TIOKa3aTeNd: M3MEHAeTCs  eCTEeCTBEHHBIN
Mopdonoruueckuii TpoduiIb, XUMUIESCKHE U OHOJIOrHYeCcKUe
CBOWCTBA, (OPMUPYIOTCS IUIOTHBIE OHUTYMHBIC  KODBI,
HENPOHUILIAEMBIE [UIsl KOPHEH pacTEHUIl U MUKPOOPTaHU3MOB;
- 3arpsi3HEHHEM  BO3IYIIHOTO OacceifHa BCIIEICTBHUE
HCTIapeHUSI YITIEBOAOPOIOB BOKPYT HE(TEIIPOMBICIIOB;
- TPOMBINUICHHAs 30Ha HEPTEHNPOMBICIOB 3arps3HEeHa
CCpOBONOPO/IOM, MepKalTaHaMH, aMMHAKOM, CEPHUCTBIM
QHTHAPUIOM M JAPYTUMH  TOKCHYHBIMH  BEIIECTBaMH,
BBI3BIBAIOIIMMH Y  JKHMBBIX  OPTaHM3MOB  CEpPhE3HBIE
3a00JIeBaHu;
- TOBBIIICHUEM YPOBHS MOA3EMHBIX BOJ M, KaK CIEICTBHE,
00pa3oBaHUEM MEJIKUX 3aCOJIEHHEIX 03€ep;
- U3MEHEHHEM IUIOTHOCTH, YMEHBIIEHHEM IIPO3padHOCTU
BOZBI, T'MOENBI0 PHIOBI, BOAOILUIABAIOIIMX MNTHI[ U MEIKHX
KHUBOTHBIX.

pacrpocTpaHeHus

BIMAHME  HE(TIHOTO  3arps3HEHUs

JlnokcuHbI

naiite
MUCbMEHHBIA
OTBET:

Kakne BemiecTBa
Ha3bIBAIOTCS
IHMOKCUHAMHA?
OxapakTepu3yuT
e OCHOBHBEIE
(uzmueckue,
XAMUYECKHE U

Jluokcunamu U1l KpaTKOCTH HA3bIBAIOT OOJIBLIYIO
Ipymiy XJIOPOPTaHUYECKHUX BBICOKOTOKCHYHBIX
HKOTOKCHUKAHTOB - HOJINXJIOPUPOBAHHBIX
mubenzonuokcnHoB (IIXJ, 1) n nubenzodypanon
(ITX 1D, IT) — COOTBETCTBEHHO AMOKCUHBI U (ypaHbl.
IXAA () XA (1I)

Crenyer MMeTh B BHAY, YTO JHUOKCHHBI M (ypaHbI
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(6]
Ouonornueckue MOTYT UIMETh B CBOEM COCTaBe 4eTHOe (0ObIUHO 4, 6 U
CBO¥CTBA 8) nnm HedeTHOE (KaK MPaBHIIO, 5 WK 7) YHCIIO aTOMOB
AHOKCHHOB. xyopa. s 0003HaYeHMsI MTOJIOKEHUSI aTOMOB XJIOpa B
Hazosure

OEH30JILHBIX KOJIbLIaxX JUOKCHUHOB u (bypaHOB

OCHOBHBIC HCTIONB3YIOT IUQPPHl B COOTBETCTBUHM C IPaBHJIAMHU
HCTOYHUKH .

«KeHeBckoi HOMEHKJIATyPhI OpraHUYECKUX
obOpazoBaHUs i H
JHOKCHHOB. coemuHeHUY. Hrbke mpuBeIeHBI HEKOTOPBIC U30MEPHI
Kax terpa(Ill)- , menta(IV)— , rexca(V)— , renra(VI)— u
paccUnTHIBACTCS okta(VII)—xmop3aMeIeHHbIX ~ COenmWHeHUH  (Takue
CyMMapHBIi H30MEPHI Ha3bIBAIOT TAKKE KOHSEHEPAMU):
TOKCHUYCCKUH
9KBHBAJICHT Cl Cl
TMOKCUHOB?
B qeM Cl | | Cl
3aKJTI0YACTCS O O
HeraTI:IBHoe Cl o Cl
BO3JICHCTBHE |
JMOKCHHOB  Ha Cl i 2,3,7,8=TXJJI (1)
SKHBBIE

OpraHu3MbI? C1>@0 Cl
Cl O: \A/ :Cl
Cl

.
C1 0 Cl
2,3,4,7, 8 —TIXD (IV) ct
1,2,3,6,7,8—TxXJJ (V)
Cl
ca. | o cl
JOC IO,
Cl o
|
Cl Cl
Cl Cl
1, 2,3, 4,7, 8 9 — TuXId © ©
Cl Ie} Cl
Cl

1,2,3,4,6,7,8,9 - OXA®D (VII)
Hapsimy ¢ 93THMH  YHCTO  TMOJNUXJIOPHPOBAHHBIMU
HU30MEpaMH, CYIIECTBYIOT TaKxKe YUCTHIC
MTOJIMOPOMHUPOBAHHBIC OEH30-N-THOKCHUHBI u
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muoem3odypanst  (IIBJJ wu  TIBJI®), a Taxxke
CMEIIaHHbIE XJIOPUPOBAHHBIE W  OpPOMHPOBaHHEBIE
u30oMephl. bpoMupoBaHHBIE JTUOKCHHBI H  (ypaHbI
SIBIISTIOTCSL  TIPOAYKTAMH TEPMHUYECKUX IPEBpALICHUN
O6poMcoepIKaIIIX BEIIIECTB, TIOBBIIIAIOIINX
OTHECTOMKOCTh MAaTEpPHAJIOB, W TPUMECHSIIOTCS B
IUTacT™Maccax M JPYruX TOPIOUMX Marepuanax. M3-3a
HAJIWYHS CMEIIAHHBIX TaJOTeHUPOBAHHBIX COCTUHECHUI
YHCIIO 3aMEIICHHBIX U30MEPOB HAa OCHOBE JHOKCHHOB U
(ypaHOB MPEBBIIIACT THICIYY.

Dusnyeckne, XUMHUYECKHE U OMOJIOTMYECKHUE CBOMCTBA
IUOKCHHOB OIIPENEIIAIOTCS, B OCHOBHOM, HMX oOOmIeH
XUMUYECKOW TPUPOJOI, B TOM HHCIE KOJIMYECTBOM
aTOMOB TaJIOTEHa B MOJICKYJIE, a TaKKe MOJ0KEHUEM
aTOMOB TaJIOTeHA.

Takue xiroueBble xapakrepuctuku [IXJ u IIXID,
Kak  pacTBOPUMOCTb B  Bome,  Ko3((HUIMEHT
pacupeneneHuss B cucteMe oOkraHON-Boga  (Pow),
JABJIICHUEC TMapoB  3aKOHOMEPHO  H3MEHSIOTCS  C
YBEIUYCHUECM YHCJIa aTOMOB TaJOreHa B MOJICKYIIC.

Bcee MIPOU3BOIHEIC TMOEH30JMOKCHHA u
nuoen3odypaHa —  KPHCTAIUTMUECKHE  BEIIECTBA,
TeMIieparypa 1iaBieHus — ot 105 mgo 332 0C.
JIMOKCHHBI — XUMHUYECKH WHEPTHBIE coenuHeHns. OHn
Ype3BBIYafHO CTaOWIBHBI B CHJIBHOKHUCIOTHBIX U
IIETIOYHBIX PacTBOpPAaX, a TaKKe BBICOKO YCTOMYHMBHI K
OKUCITUTENSIM B HCKATAUTHYCCKUX  YCIIOBHSX.
W3BecTHa, OHAKO, CHOCOOHOCTh JHOKCHHOB K
HYKICOQHUIBPHOMY 3aMCIICHUIO ¥ THAPOIH3Y B
CWIBHOIICIIOYHBIX ~ CIIMPTOBBIX ~ PacTBOpax  IMpHU
HATrpeBaHUU (OTMETHM, YTO THIPOJIU3 — OCHOBHOU IYTh
MeTa0oNMM3Ma ATHX BCHICCTB B JKUBBIX OpPraHU3MaXx).
JIMOKCHHBI XOpOIIO pPAacTBOPHMBI B OPTaHWYECKHUX
pacTBOpHUTENsAX W Maciax. PactBopumocts 2,3,7,8-
TXIOJ (mr/m) cocraBnset: 720 B xmopbensone, 570 B
6enzone, 370 B xmopodopme, 110 B amerone, 50 B
oktaHone u 10 B MeraHonme. B To ke Bpems OHH
NPaKTHYECKH HepacTBOpUMBI B Boje (~2¢10-7 1/m).
OnHako B MIPUCYTCTBUHU BOJIOPACTBOPUMBIX
MOJMMEPOB, HANpUMEpP, TyMUHOBBIX KHUCIIOT, WX
pacTBOPUMOCTh ~ MOXET  IOBBIIATBCS 33  CYUET
KOMIUIEKCOOOpa30BaHusl.

DTH XHMHYECKHE CBOICTBa OMNPEACISIOT BBICOKYIO
CTa0MIILHOCTh B OOBEKTaX OKpY)KAMOIIEH cpenpl: B
TTOYBe TIEPHOJT moJsrypacraaa 2,3,7,8-IIX]11,
npeBbimaeT 10 ger (moxogut mo 20 yer), a B BOAE H
JTOHHBIX OTJIOKEHUSIX OH MOXKET JOCTUTATh HECKOJIBKHIX
JECATUIIETUI.

CraOWiIbHOCT  OUOKCHHOB 1O  OTHOIIGHHIO K
(U3NYECKUM  BO3JICHCTBUSM MOXET CYIICCTBEHHO
pasnuyarscs. B uctunnbix pactopax X u IIXAD
1 UX OpOMOPTraHUYECKHE aHAJIOTU CPABHUTEIHHO JICTKO




MHWHOBPHAYKH POCCHUU

@” @eﬂepaJILHoe TOCYyIapCTBECHHOC OIOIKETHOE O6p8.30BaTeIIbHOC YUYPCKIACHUC

BBICIIET0 00pa3oBaHUs

«Yenabunckuii rocynapcreeHHsliil yausepcuret» (PI'bOY BO «UenlY»)

DaKynbTET SKOJIOTUU

Kagenpa reosxonoruu u npupoaonoIs30BaHNs

DoHJ OLIEHOYHBIX CPEJICTB MPOMEKYTOUHOM aTTeCTalllK 110 JUCHUIUTHHE (MOIYI0) «IXTHOTOKCHKONIOTH» M0 HAIIPaBIECHUIO
noaroToBkH (crenuanbHOCTH) 35.03.08 «BoaHble Onopecypcehl H aKBaKyIIbTypay HalpaBIeHHOCTH (IIpo¢wio) YipasieHne
BOJHBIMH Onopecypcamu u akBakyistypoid @I'BOY BO «Henl 'V»

Bepcus noxymenra - 1 crp. 23 u3z 45

IlepBblit 3x3eMILLIP KOITIHA Ne

nexymopupytorcs npu  Y®P-o6mydenun. Jlerue Bcero
NEXJOPUPOBAHUE  IPOUCXOAWT B  OPTaHWYCCKUX
pactBoputensix. DoTtomuTHUECKOE AEXIOPHPOBAaHUE
CTPYKTYpHO OpPHEHTHPOBaHO. B HCTHHHBIX pacTBOpax
XA, HampuMep, HPOUCXOAUT MOCIEAOBATEIBHOE
npespamenue B TX/JI, mpuueM B MEpBYIO Ouyepenb
OTPBIBAIOTCSI aTOMBI XJiopa B P-monoxeHud. Poib
(oTomnm3a Ha OBEPXHOCTH B UX pacmane HUUToxHa. K
TOMY xe Ha MOBEPXHOCTHU TOYBBI
BoicokoxaopupoBannble [IXJJ[ u IIXIAD c n=7-8
(doToMTHYECKH TIPeoOpa3yloTcs HEe B MEHee, a,
HanpoTHB, OoJyiee TokcuanbIi 2,3,7,8-TX /1.
JIMOKCHHBI TakKe TEePMHUYECKH BBICOKO CTAOMIBHBL
IIpencraaennss 00  YCIOBHSX  TEPMHYECKOTO
00pa30BaHMs U pacrajga JHOKCHHOB B MOCIICTHUE TOIBI
MIpeTepIieN HBOIIONHI0. [lepBOHAYANFHO CYHTANOCH,
4T0  HEOOpaTMMoe  TEPMHUYECKOE  pa3JIOKEHHUE
XJIOPOPTaHUYCCKAX  JUOKCMHOB IPOUCXOIAHUT  IIPU
temmeparypax mnopsaka 750 °C. B npanbHeifmem,
OJJHAaKO, ObUIO MMOKa3aHO: Ja)ke NpH TeMIeparypax o
C ux pasnoxeHue — Ipouecc oOpaTuMblid. ToJbKO
BBIIEP)KUBAHKE B TeUeHHE  4-7 C IpU TeMmmeparype
C ® BbIIIE MPUBOTUT K HeoOpaTuMou (parmeHTanuu
IUOKCHHOB. B Hacrosiiee BpeMs YCTaHOBIIEHO, YTO
npu Temmeparype or 750 °C mo 900 °C wmmer B
OCHOBHOM oOpazoBaHue 2,3,7,8-TX1, a
s pexTrBHOE paspylieHHe TMPOUCXOAWT JUIIb B
nmanazone 1200-1400 °C. DTy pe3ynbTarhl MO3BOJIMIH
chopmynmupoBath TpPeOOBaHUS K pPEKUMaM pPabOTHI
MYCOPOC)KUTATEIbHBIX TIEUEH.

Tepmuueckas YCTOHUHMBOCTE XapaKTepHa TAKXKE U JIIS
opomopranndeckux IIBJIJI u TIBA®: npu 800 °C
6onee 3(h(heKTUBHO NMPOMCXOANUT UX 0Opa3oBaHUE, a HE
paspyuieHue.

JleTydecTh paccMaTpuBaeMbIX KCEHOOMOTHKOB OOBIIHO
HE3HAYWTENbHA, HO H3-3a 3(PQPEeKTHUBHOW cOpOIMM Ha
Pa3IUYHBIX a3PO30JIEHBIX YACTUIAX MX MPHCYTCTBHE B
BO3AyXe TPH OIpPEACNICHHBIX YCIOBHAX MOXET
3HAYUTEJIFHO MOBBIIIAThCA. V3 3TOro ciemyer, 4To
HaJIM4ue KCCHOOMOTHKOB B BOZIE M BO3/IyXE, a TAKKE UX
TPAHCIIOPT B ATHX CPe/iaX ONPEAEIIETCs HE CTONBKO MX
JIETY4ECThIO U PACTBOPUMOCTHIO, CKOJIBKO MOBEICHHEM
X HOCHUTENEH — a’pO30JBHBIX YacTHI[ B BO3IyXe H
MOJIEKYJISIPHBIX KOMIUIEKCOB B BOZIE M TIOYBE.

Cpenn Opyrux aHaTUTHYECKH BaXKHBIX  (PHU3UKO-
XAMHUYECKIX XapaKTEePUCTHK JHOKCHHOB YKa)keM IIBE.
DT0, BO-TIEPBBIX, BHICOKAs aATe3WOHHAs CITIOCOOHOCTH
M0 OTHOMICHHWIO K PAa3BUTBIM MOBEPXHOCTIM —
YaCTHYKaM TIIOYBBI, 30JIbI, JOHHBIX OTIOXKCHHHA. DTO
CBOWMCTBO 3aBHCHT, ONHAKO, OT HAJW4YUS B MaTpHIE
JIPYHUX OpraHMYeCKHX BEIIECTB. Bo-BTOPBIX, 3TO
BBICOKHE KOI(QQUIMEHTHl paclpeneieHuss B CUCTEME
OKTaHOJI-BO/Ia. B N3BECTHOM CTENeHH 9TH JBa CBOICTBA
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OTIPENeNAIOT OCOOEHHOCTH IIOBEICHHS AMOKCHHOB B
OKpyKaloImel cpeae M WX HAKOIUIGHHE B JKUBBIX
OpraHu3Max.

B mpupome AOMOKCHHBI HCTHApSIOTCS C TIOBEPXHOCTH
CpPaBHUTEIFHO MEIJICHHO. B TO ke BpeMs OHH
MOCTEIICHHO MEPEXOIST B OPraHUYECKYI0 (ha3y MOYBEI
WIA BOJBI, MUTPUPYIOT Jajice B BHIC KOMIUICKCOB C
OpraHMYeCKMMH BCIICCTBAMH W  BKIIOYAIOTCS B
nuineBbie 1iend. [lomajgass B JKMBBIE OPTaHU3MEL,
JMUOKCUHBI HAKAIUIMBAIOTCS B HUX W BIHAKOT Ha
HEKOTOpPbIe OMOXUMHYECKHE ITPOTIECCHI.

CornacHo KoHBEHIINM O TPaHCTPAHUIHOM 3arpI3HEHUT
BO3/yXa Ha OOJIBIINE PACCTOSHUS, THOKCHHOIIOJOOHEBIE
CYyTIEePIKOTOKCHKAHTHI OTHECEHBI K CTOHKUM
opranmdeckuMm 3arpssuautersiMm  (CO3).  YkazaHHbIE
BelleCTBA MOMAJAIOT TOA JeHCTBHE OJHOTO U3
[IporokonoB Kousenuuu — IlpoTokona mo croiikum
OpraHMYeCKHM  3arpsA3HUTENSAM,  OPUHATOrO  Ha
ouepesHoN OomeeBporneiickon KOH(EepEeHIINH
MUHHUCTPOB OKPYKAIOIIEH CPeJIbl.

Jna CO3 xapakTepHsI clenyroIue CBoiicTBa:

—  YCTOMYMBOCTH B OKPY’KalolleH cpeje;

—  OMOAKKyMYJISIHS, HAKOIUICHHE IO MHIIEBOH Ienn
0 ypoBHEW, B 70 TBICSY pa3 MPEBHINIAIOMINAX YPOBHH,
oOHapy>XHUBaeMbIE€ B OKpYXKaroIei cpee;

—  TOKCHYHOCTbH JUIS YeJOBEKa W APYTHX >KUBBIX Op-
TaHW3MOB; OHH BBI3BIBAIOT, B OCHOBHOM, OTJaJICHHEIC
3¢ GeKTHI, BKIOYAS pPaK, a TAKXKE HAPYIICHHUS pa3BU-
TUS, PEMPOAYKTUBHBIE M HWMMYHOJOTHYCCKUE pac-
CTpOICTBA, SHAOKPUHHBIC HAPYIICHUS;

—  KpynmHOMAacIITaOHBIN MepeHoc ¢ OoOHapy)XeHHEM
CO3 B yhalieHHBIX 00JacTsX, BIAJICKE OT KaKHX-THOO

HCTOYHUKOB.

OCHOBHBIMH ~ UCTOUYHWMKamMHu oOpazoBamms [TX]IJI,
XD u I[TXb MoryT OBbITH:

- TIPEANPUITHS XUMHUECKOH,
ANEKTPOTEXHUYECKOM, JIECHOM,
JiepeBooOpadaThIBAIOIICH, EJUTION03HO-0yMaKHOM

IIPOMBILIJICHHOCTH, IIBETHOI METaJUTypriH;

- MPOU3BOACTBO Temia U 3Hepruu Ha TOL u
KOTEJIFHBIX B TOPOJaxX M HACEJIEHHBIX IMYHKTaX, IZe B
KadeCTBE MCTOYHUKOB TEIUIA M DHEPTUU HCHOIB3YIOTCS
yronb, MasyT, TU3eJIbHOE WM OCH3MHOBOE TOIUIMBO,
oOpaboTaHHas TEHTAXJIOPPEHOIOM WM JAPYTUMHU
XJIOPOPTaHNYECKAMU TTECTUIIIaMH JPEBECHHA;

- TPaHCIIOPT;

- CKUTaHHE MYCOpa;

— WCIIOJIB30BAaHUE B CEIBCKOM H  JIECHOM
XO3SIMCTBE XJIOPOPTaHUIECKUX MECTUIIHIOB;

- JIECHBIC TIOXKaphl B 30HAX CHIJIBHOTO BIIMSHHUS
a’POTIPOMBBIOPOCOB JHOKCHHOOIIACHBIX TPEANIPUATHI
(mepBass w BTOpas TPYINIBI) W TIOCIEe OO0pabOTOK
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XJIOPOPTaHNYECKAMU TIECTUIIIAMH.

Cpenu Gonpioro konmuvectBa koHrenepoB (ITXIJ] —
75 uHpuBuAyanbHbIX coenuHeHui, [IXP — 135 u
[MIXb — 209) TOKCHYHBIMH ISl YKUBBIX OPTaHU3MOB
SIBIITIOTCS.  TOJIBKO  ceMb  2,3,7,8—XJ10p3aMeIeHHbIX
OXAHO, mecsats 2,3,7,8—xnop3ameniennbix [IXIAD u
TPUHAJLATh KOIUIAHAPHBIX U HekomnaHapHbIx I1XDB,
IUIA KOTOPBIX PAcCYUTaHBl (DaKTOPHI SKBHBAJCHTHOU
2,3,7,8—TX]JI/I TOKCMYHOCTH, Ha OCHOBAaHHUU YETO
paccUMTBHIBACTCS CyMMapHBIA TOKCHYECKHIMA
9KBHBAJICHT JHOKCHHOB M POJCTBEHHBIX COCTUHECHUI
(TEQ) wim nuoKCHHOBBIN dKBHBaIEHT (/123).

CeromHss ~ OCHOBHBIM  NPHHATBIM  TOKa3aTelieM
TOKCHIHOCTH JTMOKCHHOB CITY’)KUT ux
OHKOTOKCHYHOCTB, BBIpaKaeMasi B OJSIX OT Hamboiee
TOKCHYHOTO U3 BCEX CHHTCTHYCCKHX BCIICCTB —
2,3,7,8-TeTpaxyiopAnOcH30IMOKCHHA (TX0).
TOKCHYHOCTh 3TOTO BEIIECTBA NPHHATA 32 CAWHUILY.
COOTBETCTBEHHO TOKCHYHOCTH MPOOBI OTIPEACIIAETCS B

JMOKCHHOBBIX SKBUBAJIeHTaX Kak [D] = ZciTi , THE Ci

— KOHLICHTPAIHS Pa3IUYHBIX TOKCUYHBIX JHOKCHHOB, a
Tj — UX OTHOCUTEIbHASI TOKCUYHOCTD.

Cpenn  TpHUBENSHHBIX  TpPeX  TPYNI  BEHIECTB
xjoprpousBoanbie u3 rpymnnsl [IXJJI Ha mopsigox
TokcuuHee, yeM u3 rpynnsl [IXI®, u Ha 2-3 nopsaka,
yeM u3 rpynmsl [1XB.

BuyTpu ke KaxJ0il U3 rpyIn TOKCUYHOCTh PAaCTET C
pPOCTOM 4YHCIa aTOMOB XJIOpa B MOJCKYIE, JOCTUTACT
MaKCUMyMa TIpH Nci=4 ¥ 3areM yMeHbInaeTcs (mpu
9TOM HEOOXOOMMO OTpeNeieHHOE  PacIiooKEeHUE
aToMoB xJiopa). Takas 3aBUCHMMOCTh CBsS3aHa C
BEJIMYMHON  KOHCTAHTHl  PABHOBECUS  pPEaKUUU
XJIOPUPOBAHHBIX IHOKCHHOB C AaKTUBHBIM IEHTPOM —
Ah-pernienTopoM 0eTKOBON MOJEKYIBI, OTBETCTBEHHON
32 aKTHBALIUIO APOMATHICCKUX YIICBOIOPOIOB.

B xuBBIC OpraHM3MBI JTUOKCHHBI M POJCTBEHHEIC
COCTMHEHUS MOCTYIAIOT Yepe3 MPOAYKTH MUTaHUs (10
92-95%), BoOmy, dYepe3 KOXKHBIC IOKPOBBI U TIPH
BIBIXaHUM 3arpsA3HECHHOTO BO3AyXa. BoszneiicTBue
JUOKCHHOB U POJICTBEHHBIX COEAWHEHHWU MOJIHUTPOITHO.
OHu 007a1al0T MOIIMHBIM ~ MUMMYHOJIETIPECCHUBHBIM,
KaHIICPOTCHHBIM, IMOPHOTOKCHICCKUM, TEPaTOTCHHBIM
JIEUCTBUEM, HApPYIIAIOT  JIEATEIbHOCTh  HEPBHOM,
CepIeYHO-COCYIUCTOHN CHCTEM, JKEITYJOYHO-KHIICIHOTO
TpaKTa, eUYCHH, HAPYIIAIT OOMEH BEMIECTB, (YHKIIUIO
SHIOKPUHHBIX KeJe3 U T.1.

Cnenyer m00aBHTh, 9YTO JTUOKCHHOBAS TOKCUKAITUS
BBI3BIBACT YCHIICHHE MOPaXKAIOMIETO WA
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MOBPEXKIAIONIET0 OpPraHu3M BO3CHCTBUS pajUAlNH,
nonoB TM (Pb, Cd, Hg), mmrparos. Ilpu »>Tom
n30ekKaTh TyOWTEIBHOTO BO3JCHCTBUS JAHOKCHHOB
yAacTcss HEMHOIMM, TaK Kak B OpraHu3M U3
OKpYXKaloIleil Cpefibl OHU TMO-CTYNAalT B OCHOBHOM C
MATEPHHCKUAM MOJIOKOM W TIHIIEH.

Buonornueckoe u
(usmonornueckoe
BO3JIECHCTBHE
TSDKEJBIX ~ METAJIOB
Ha JKMBEIE
OpTaHU3MBI

naiite
MMCbMEHHBIA
OTBET:

«DPusnonornyeck
oe 3HaueHue TM
IS JKMBBIX
OpTaHU3MOBY

CaMbie pacnpoCTpaHEHHBIC TSDKENBIC METAJIBl —
KENe30, XpOM, MEJb, CBHHCIL, I[UHK, KaJMHUH, PTYTh,
MapraHel], MOJHOICH; MHOTHE M3 HUX — IIMHK, MEIlb,
K0OamkT — B HHM3KHX KOHIICHTpAIUAX JKA3HEHHO
HEOOXOMUMBI YEJIOBEKY, KHUBOTHBIM, PACTCHHUSAM, TO
€CTh OTHOCATCS K MHKPOYJIEMEHTaM, KOTOPhIE BXOJISIT B
COCTaB MOJIEKYN (epMEHTOB, BUTAMHHOB, TOPMOHOB,
MMMTMEHTOB. be3BpenHbie M Jake HEOOXOMUMBIC IS
KHU3HEJCSITCIPHOCTH  OpraHM3Ma  YEJNOBEKa  JIO3BI
TSOKEIBIX METAJUIOB, HAKAIUTUBAsCh, MOTYT JOCTHYb
MOCTENICHHO TOKCUYECKOW KOHICHTPAIIMHA M MPUBECTU
K HapyIICHUsM B opranusMme. Tak, «IMIIHHE» IUHK U
CBUHCI[ BBI3BIBAIOT JCQUIMT KaIbIUS U, Kak
CIICNICTBHE, TIPOBOIMPYIOT 3a00JIeBaHUS  OMOPHO-
JIBUTATEIHLHOTO ammapara U 3y0oB; N30BITOK KaJIMUS H
HUKEJIS YBEJIMYHBACT BEPOATHOCTH KOXKHBIX
3a00JIeBaHUH W PUCK 3JI0KA4eCTBEHHBIX omyxoyiei. He
MEHEe BpEICH W HENAOCTAaTOK THKENBIX METaJUIoB.
HexBarka IuHKa CHIDKAET WMMYHHTET, TPUBOIUT K
MOPAXKEHUIO KOCTEH, MPOBOLUPYET Pa3BUTHE HEKpPO3a
neueHu. [lpu geduuure MapraHia MOPOUCXOAUT
nedopmanusi  CKelera, OpH  HecOalTaHCHPOBAHHOM
noctymienun B opranmsm Fe, Zn, Cu pa3BuBaercs
OecIUIonue, CTAHOBATCS XPYNKHMH KOCTH. MeTasl
(MHKpO3JIEMEHTHI) MOCTYIAlOT B OPTaHU3M YCIOBEKA
n3BHe. [IpuunHa HapymeHuss UX OajaHca KpoeTcs He
TOJILKO B HEMPaBWJIHLHOM THUTAaHUHM WU 3arps3HCHUH
OKpYXKarollel Ccpeasl, HO MOXeT OBITh BbI3BaHA
3aboneBaneM. Hampumep, Tmnpu  HIIEeMUYECKOH
Oone3snn cepama 3amemisiercs  BoiBeaenne  Cu,
coznaéres nedunut Fe u Zn.

Buonornueckoe u
(usmonornueckoe
BO3JIECHCTBHE
TSDKEJBIX ~ METAJIOB
Ha JKMBEIE
OpTaHU3MBI

naiite
MUCbMEHHBIA
OTBET:

B yeM
TPOSIBIIACTCS
TOKCHYHOCTD
KaIMHUs it
pacteHus,
SKMBOTHBIX u
yejioBeKa?

A) 3arpsisHeHHE TIOYBEHHOTO TOKpOBa KaaMHEM
CUHMTaeTCs OITHUM u3 HauboJee OTIACHBIX
9KOJIOTHYECKHUX SABJCHHM, TaK KaK OH HaKarlIMBaeTCs B
pacTeHUsX BBIIIE HOPMBI Jaxe TpuU  ciaabom
3arps3HCHUM TMOYBBL. Ham® oyblne KOHICHTPAaUU
KaJMHs B BEPXHEM CIIOC IIOYB OTMEYAIOTCI B
TOPHOPYIHBIX paiioHax — 10 469 MI/KT, BOKpYT
IUHKOTIaBWJIEH OHW jgocturaror 1 700 wMr/kT
TOKCHMYHOCTh KaaMus JUIsl PAacTEHUU MPOSBIAETCS B
HapylIeHHH aKTUBHOCTH (PEPMEHTOB, TOPMOKECHUU
(dboTocuHTE3a, HAPYHNICHUH TPAHCIHMPAIUU, a TaKKe
nHrHOUpoBannn BocctaHoBieHuss NO, mo NO. Kpome
TOro, B MeTa0ONM3ME pACTCHUH OH  SBJISCTCS
aHTarOHUCTOM psja eMeHToB muTanus (Zn, Cu, Mn,
Ni, Se, Ca, Mg, P). Ilpu TOKCHYHOM BO3ICHCTBHU
METaJUIa Y PacTCHHUH HaONIONAIOTCS 3aJepikKKa pocTa,
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MOBPEXXJCHHE KOPHEBOW CHUCTEMBI W XJIOPO3 JIHCTHEB.
KangMuii 10CTaroyHo JErko IMOCTYNAeT W3 IOYBBI U
atMocdepbl B pacTeHusa. [lo (UTOTOKCHYHOCTH U
CIIOCOOHOCTH HAKAIJIMBAaThCSI B PACTCHHAX B PSAy
TSOKEIBIX METAIUIOB OH 3aHMMaeT mepBoe Mecto (Cd >
Cu > Zn > Pb). Kagmuii XOpomo H3BECTEH Kak
TOKCUYHBII 3JIEMEHT, HO OH € OTHOCHUTCS K TPYIIIe
«HOBBIX»  MHKPODJIEMEHTOB  (KaaMHii, BaHAJIUH,
KpEeMHHI, 0510BO, (TOp), *KHU3HEHHAs] HEOOXOIMMOCTD
KOTOPBIX JIISl JKMBOTHBIX JIOKa3aHa CpPaBHHUTEIBHO
HEIaBHO: B HU3KUX KOHIEHTPAIMAX KaJMHH COocoOeH
CTUMYIMpOBaTh HUX pocT. [[isi BbICIIMX pacTeHUi
3HaueHHE KaaMHUs JOCTOBEpPHO HE YCTAaHOBJICHO.
OcHOBHBIE TIPOOJIEMBI, CBSI3aHHBIC y YEJIOBEYECTBA C
KagMueM, OOYyCJIOBIEHBI TEXHOTEHHBIM 3arps3HEHHEM
OKpYy>Karommel cpensl M ero TOKCHIHOCTBIO JUIS JKUBBIX
OpPraHU3MOB YXKE IMpPH HHU3KUX KOHICHTPAIMAX. ITOT
AIIEMEHT CPaBHHUTEIBHO JIETKO crocobeH
HAKAIUTUBAThCS B OPraHW3ME YCJIOBCKA W YKHBOTHBIX,
MPOHKKAss BMECTEC C MUIIEH W BOAON B pa3IHyHBIC
OpraHbl W TKAaHW oOpraHm3ma. M30BITOK KagMus
narubupyet cuHte3 JIHK, OenkoB M HYKJIEHMHOBBIX
KHCJIOT, BIHSECT HA aKTUBHOCTH (DEPMEHTOB, HAapyIIaeT
YCBOCHHE M OOMEH JAPYrux MHUKpodteMeHToB (Zn, Cu,
Se, Fe), uro moxer BbI3bIBaTh WX nedunutr. OOMeH
KaIMHA B OpPraHM3ME XapaKTepU3yeTcCs CICAYIOIINMHU
OCHOBHBIMHU 0COOCHHOCTSAMMU: OTCYTCTBUEM
3¢ HEKTHBHOTO MeXaHu3Ma TOMEOCTaTHYECKOTO
KOHTPOJIS; JUTHTENBHBIM YIepKaHueM (KyMynsnuei) B
OpraHu3Me C OYCHB JIOJITHM MEPUOIOM ITOTYBBIBEICHUS
(B cpemHemM 25  ;eT);  NPEUMYLIECTBEHHBIM
HAKOIUICHUEM B TICYCHH W TIOYKAX, WHTCHCHBHBIM
B3aMMOJICHICTBUEM C JPYTUMH JBYXBaJCHTHBIMU
MeTaJUTaMH, KaK B TpoOIlecce BCACBIBAaHMS, TaKk W Ha
TKaHEBOM ypOBHE. XPOHUYECKOE BO3JEHCTBUE KaJAMUS
Ha 4YeJOBEKa MPHUBOAUT K HAPYIICHUAM MOYCUHOMN
(GyHKIMH, TETOYHON HETOCTAaTOYHOCTH, OCTEOMAIISIINH,
aHeMuu W morepe oOoHsHUsA. CyImecTBYIOT JaHHBIE O
BO3MOKHOM  KaHIICPOTCHHOM J(pQeKTe KaaMus U
BEPOSITHOM YYaCTHH €r0 B Pa3BUTHH CEPICYHO-

cOoCyOHMCThIX  3a0oneBanmit. HambGomee  Tsmxénoit
(hopMOi XPOHHUYECKOTO OTPABICHHUS KaJIMUEM SIBISCTCS
00JIC3HBb uTan-utai, XapaKTepHU3yIoLascs

nedopMmanueil ckeirera C 3aMETHBIM YMCHBIICHHEM
pocTa, TOSCHUYHBIMHA  OoysiMu,  OOJIC3HCHHBIMHU
SIBJICHUSIMA B MBIIIIAX HOT, YTUHOU moxoakoi. Kpome
TOTO, OTMEYAIOTCS YacThle MEPEOMbI pPa3sMATIEHHBIX
KOCTeW Jake TMpH Kalmie, a TakkKe HapyleHue
(YHKIIMHM  TTOJDKEYJOYHON  KeNe3bl, W3MEHEHHS B
KEITyIOTHO-KUIIIEYHOM TpPaKTe, TUIIOXPOMHAs aHeMUs,
JUCQHYHKIUS TTOYEK U JP.

TlecTuruasl naiite
MUCBMEHHBIA | pa3pylIeHUs

HazoBure nytu

®OC u kapbaMarsl JIETKO ITOJBEPTalOTCsl THIPOIIH3Y, a
XJIOpOPTaHUUYECKUE COEMHEHUS MENJIEHHO
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OTBET: IECTULIUIOB B | ACTPAAMPYIOT B peE3yiabTaTe MHUKPOOHOIOTHIECKOTO
HPUPOJHOU BO3JEICTBUS, IOABEPrasCh JETUAPOXIOPUPOBAHUIO,
cpene BOCCTAHOBIICHUIO, OKUCIICHHUIO W JIPYTHUM XUMUYECKUM

MIPOIIECCaM.
paspymiaTbesl Kak aOMOTHYECKUM, TaK M OHOTHYECKUM
nyteM. B mepBoM ciydae mpeBpaiieHHe NECTHIHIOB
OCyILIEeCTBIAETCS 3a c4eT (POTOXUMHYECKHUX peakuuii,
OKHCIIUTEIIbHO-BOCCTAaHOBUTEIBHBIX peakumnit u
rugponuza. Ilpm  Omormueckux (monm aedcTBHEM
(epMEeHTOB) TpeBpaleHusIX 0co00e 3HAYECHHE MMEIOT
peaKMy OKWCIICHUS, BOCCTAHOBJICHHS, THIPOIIN3A,
COTNPSDKEHMST W pa3pblBa  YIJIEPOAHBIX  IICTICH,
HarpuMmep, Ipu B-OKHUCIICHHH.

IIpu nornmomenuu BemecTBOM Y®D-U3MydeHHUs YacTo
MIPOUCXOIUT TOMOJUTHYCCKOE DACILICTICHNE CBS3eH,
KOTOPO€  CONPOBOXKIACTCA IPYTUMH  PEAKIHIMHU.
OO6pa3yronuecss IpH 3TOM PaguKaibl MOTYT JaibIle
B3aUMOJICHCTBOBaTh C TaJlOTEHaMH, BOAOW WM
JIpYTMMHU JOHOPAaMHM IPOTOHOB, KaK 3TO BHJIHO Ha
npumepe JAT:

x r )
\
hv . .
—C— Yy H—C— -
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R R R
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dotoTpaHchopmanus  repOMIUAa  W3OMPOTYpOHA
MOXXKET OBITh TIpEACTaBIICHA CXEMOH, BKITIOYArOIIEH
peaxuun Je3METHIIMPOBAHMUS, OKHUCIICHHUS,
KOHJICHCAITUH, PACIICTUICHHUS CBSI3eH

MexanusM  QoTonm3a HHCEKTHIHAA TpoTHodoca,
BKITIOUAIOIIAH JEXJIOpHUPOBaHHE, OTIIETIICHHE
(EHIWITBHOTO sIIpa, OKHCIUTEIbHOE ACCYTb(pHUpOBaHHE
U pa3phbIB CBsI3ei

[Ipu ¢doroaerpananuu ¢dbyHrHOMAA 3,3'-
MUUHIOMMIMETaHA  BBIABICHBI 9  METa0OJIUTOB,
KOTOpBIC TIONYYCHBI M3 TECTUIUIA PEaKIUIMU
pacIieryicHusT CBsSI3€i, OKHCICHUS, aJKWINPOBAHHS,
JIe3aKIITNPOBAHMS, THAPOKCUIHPOBAHUS
¢doronmuTHUECKas NECTPYKIMA SABIACTCA OTHUM U3
MEXaHW3MOB  TpaHCpOpMami  HECTHLIUAOB B
okpykarotieil cpepe. DoTonnu3 MECTUIMAOB SBISETCS
BEeCbMa CIIOKHBIM (DU3UKO-XMMHUYECKHM TIPOLIECCOM,
3aBUCSIIIAM  OT  OombIoro  4mcia  (akTopoB:
XMUMHUYCCKOM TPHUPOIBI U CTPOCHUS COCOUHCHUH, HX
(U3NYECKOTO COCTOSIHHS, WHTCHCUBHOCTH W JUTHHBI
BOJIHBI CBETA, MPHUPOABI CPEIbl, B KOTOPOH HAXOAUTCS
MECTUIX, MPUCYTCTBUSA  (POTOCEHCHOMIN3AaTOPOB,
KaTaJI3aTOPOB M OKHCITUTEICH
OKHUCITUTENFHO-BOCCTAHOBUTEIBHBIX peaknuil Oolee
3aMETHYIO POJIb WTPAIOT PEaKINi OKHCIICHHUS, TaK KaK
OHU KaTalu3upyloTcs HoHamMu TM, KoTopbie B
HACTOSIIEEe BpeMsl IIHPOKO  PacIpOCTPaHEHB B
skochepe. Ilpm osToM 00pa3yloOTCs OpraHUYecKUe
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panuKaibl, KOTOPBIE B JajbHEHIIEM MOTYT BCTYNAaTh B
pa3HOOOpa3HBIE PEAKITHH.

B peakiuu rHAPOIUTHYECKOTO PA3JIOKCHUS B MIEPBYIO
ouepenb BCTYMAIOT CIIOKHBIE 3QUPHI KapOOHOBBIX W
¢dochopHoit kucnot. JIByzamemiennsle ¢ocdarel B
JANBHEHIIEM TOABEPTaloTCs TUAPOIM3Y B KHCIOU
cpene.
Bonbinyro  poiap B paspylICHHHM — 3arps3HSIONIMX
BEILECTB UTPAIOT MpOLIECChI OKHUCJICHHUS.
Karanuzaropamu ITHX MPOIIECCOB CIIyXar
crienmupuIHbBIE CMecH (EpPMEHTOB — OKCHI€HAa3 |
JIETUAPOTEeHA3.
Baxnyio ponp B cyapbe mecTHrmoB B Omocdepe
WTPAIOT TIPOIECChl OMOTpaHcHOpMAIFH, KOTOpBIC B
HEKOTOPBIX CIOy9asX MOXKHO HCIOJNB30BaTh IS
YMEHBIICHUSI SKOJIOTHYECKOTO BpeAa OT BHOCHMBIX B
arpo’KOCHUCTEMBI ECTULIUIOB.
T'unpasuHoBoe Haiite Ilepeuncnure 1. TlpuHuunuaibHple OTIWYMS JTOTO HMCTOYHUKA OT
roprouee MUCBMCHHBIN | MPUHIMIUAAIBHEL | JAPYTHX:

OTBET e ommuus PKT | *on Bo3meHcTBYeT mpakTHiyeckn Ha Bce Teocdepsl
OT JPYTHUX. 3emiM, OT TOBEPXHOCTH 3€MIU  BIUIOTH  JIO
Ha KaKHUX | FeOCTallMOHAPHBIX OPOUT;

Tepputopusix P® | *BiusgHMe Ha  OKpYXaIONyl0  Cpely  BechMa
BEAyTCA MHOTO00pa3HO - aKyCTHYECKOe, TEIUIOBOE,
WCCIIeTOBAHUS MEXaHW4YEeCKOe, XHMHUYECKOe,  DIEKTPOMAarHuTHOE,
TOCTICICTBHIA pannoaKkTUBHOE.
naIeHui Bozneiicteue Ha OIIC 3aBucur:
OCTaTOYHBIX *ot m3penust PKT (pakera-HocHTeNb, pa3TOHHBIN OJIOK,
yacTel cTymeHel | KOCMHUYECKHil ammapar)
paket- *BBICOTEHI MOJICTA,
HOCHTEEH, *(hyHKIIMOHUPOBAHUSI TCXHUKH,
CTapTYIOIIUX € | *aBapHUHBIX CUTYAI[HA,
KOCMoO/IpoMa *ot TexHoyoruu dkcruryaramyu PKT.
«baiikonyp», Ha | npoBoaarcs ¢ 1991 r. B LlenrpansHom Kazaxcrane,
9KOJIOTMYECKOE Tomcko#, Owmckod, HoBocubupckoit  oOmacTsx,
COCTOSHHC . Pecniyonukax ~ Anrai, Tyea, Xakacus, Caxa
OKpY KaromeH Poccuiickoit Deneparu.
CPEbL 1 € KAKOTO | Cynvirromamu OTpaBJIeHHS HAMTI (mocne
BpCMCHH. HECKOJILKHX YaCOB CKPBITOTO JCHCTBHSI) SIBJISIFOTCSI:
KaxoBsl
CHMIITOMAMH . TPH JIETKOM OTPABJIEHHU — TOJOBHAsI OOJb,
OTpaBiIeHHs TOITHOTA, cIa00CTh, TONIOBOKPYKEHHE, XPHIIBI B JIET-
HJMI. KHWX, TAJCHWE IIyJIbCa, IOBBIIICHHE apTePHAIHLHOTO
JaBieHus; 4depe3 5-6 OHeil HOpMallbHOE COCTOSIHHE
OpraHM3Ma BOCCTaHABIHBACTCS;
. NMPH OTPaBJIEHUHU cpedHel TAKeCTH — Te Ke
CHUMIITOMBI B 00JICe pE3KOM MPOSIBICHUH, IMOIMOHAIIb-
Hasi HEYCTOWYHMBOCTH, CYIOPOXHBIC JBIKCHHUS, SBIIC-
HHE KHCIOPOTHONW HEIOCTATOYHOCTH; OO0JIe3HEHHEBIE
SIBIICHHS TIPOXOIAT depe3 1-2 Hemenw;
. B TsuKeJIOH ¢opMe — cuibHOE BO30YXKIEHHE
LIEHTPAJIbHONH HEPBHOW CHCTEMbI, MHOTOYaCOBBIC Ya-
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CTBIE CYIOpOTH, OOIIasi TUIIOKCHS, TTaIcHUE JTaBJICHUS,
ToTepsi CO3HAHUS, OTEK JIETKHX; MPH HECMEPTEIHHOM
HCXOJIe YITy4YlllEHWE 3[J0pPOBBbSl HACTymaeT uepe3 2-3
HEJICITH.

«Pauanus u | Jlaiite
PaZIMOaKTUBHOE MMMCbMEHHBIA
3arpsI3HEHUEY OTBET

1. Jlaitite moHsaTHE
PaTiOaKTHBHOCTb.
Ilepeuuncnure
OCHOBHbBIE  BUJBI
pazuoaKTUBHOTO
pacmaza. Kakue
TUNBl  U3JIy4CHUS
TIPEICTABISIOT
HauOOJIBIIYIO
ONAaCHOCTH?
2. Uro
€CTECTBCHHAs
panuoaKTUBHOCTb,
B KaKHX CIy4asx
OHa mposBisieTcsa?
IIpu KaKHX
YCIOBUSX
€CTCCTBCHHBIC
PaTuOHYKIHIBI
INPUCYTCTBYIOT B
3eMHOH kope?

3. Kakue
ceMmeicTBa
€CTECTBEHHBIX
PaTuOHYKIHIOB
CYLIECTBYIOT?
Kaxoe u3 cemeiicts
HMeEeT MeHbIIIee
3HauYeHHE, oyemy?
4. Kakue
0COOCHHOCTH
00BN HedTH
CHOCOOCTBYIOT
BBIXOZly pajus’?

5. Uro Takoe
«ddexr 3rocan?

. Cnannanust — 31o?
7. MHckyccrBeHHas
PanuoaKTUBHOCTh
— o9r0?  Kakue
MIPOLECCHI eé
o0pasyror?

8. PAO - »s10? B
4eM ONAaCHOCTh?
Ilepeuncaure
MPOLECCH rae
obpazyrorcs PAO?

Takoe€

PaguoakTHBHOCTL  —  0OCOOBIH
OKpyXarmomel  cpeAbl, Hpouecc CaMOIPOU3BOJILHOIO
NnpeBpaeHus HEyCTOHYHBOIO H30TONA O/IHOTO
XHMHYEeCKOro 3JieMeHTa B H30TON JPYroro 3JjeMeHTa,
CONPOBOKAAIOIMIMIICA  HMCIyCKAHHEM  3JIeMeHTapHBbIX
YacTUL HJIH sifiep.

K ocHOBHBIM BHaM pagl0aKTHUBHOIO Pacraja OTHOCST:
o-pacnaj, B-pacnaja ¥ CIOHTaHHOE JieJeHue. Bee 3TH BB
PaaMOaKTUBHOCTH YacTO CONPOBOXKIAIOTCS UCITYCKaHHEM Y-
Jy4el, T.e. «OKECTKOro» IMOTOKa (OTOHOB C Majoil ATMHOU
BOJIHBL.

o-pacmaj — pacnaj sApa ¢ BbIIETIEHHEM 0-YaCTHI], KOTOPBIE
SBIAOTCS  sapamu  aromoB reaus ) He.  Hanpumep:

238 234 4
U= o Th+,He

B coorBercTBMM ¢ 3aKOHOM PaJUOAKTUBHOIO
CMeIleHMsl, Tpd  anbda-pacrmane  HONydaeTcs  aToM,
MOPSAKOBBIA HOMEP KOTOPOTO Ha JBE €AWHMIIBI, a aTOMHAas

Macca Ha 4eThIPe eIMHHIbI MEHbLIE, YeM Y HCXOIHOTO aToMa.
Oera-pacnan. Pasnmuuator Heckoidbko BUAOB Oera-

THII 3arpsA3HCHUsL

pacnaza:
JNIEKTPOHHBIH OeTa-pacmaj, IO3UTPOHHBIH Oera-

pacnan, K-3axsar.

[Ipu 3JIEKTPOHHOM

32 32 - o
15 P _)16S + ,B , HEUTPOH BHYTPH sJpa IPEBpaIACTCs B

*-pacnaze, Harpumep,

npotoH. Ilpy HCHyCKaHMH OTPULATENbHO 3apsDKCHHOM [-
YaCTUIBI MOPSAIKOBBII HOMEp 3JEMEHTa BO3pacTaeT Ha
€/IMHUILY, @ aTOMHAs Macca MPaKTUYECKHU HE MEHSAETCS.

ITpu mo3uTpoHHOM GeTa-pacnajae U3 aTOMHOTO spa
BBIZIEJIACTCS MMO3UTPOH (B+-yacTHIia), a MpOTOH BHYTPH sapa
IIpEeBpaLIACTCs B HEHUTPOH. Hanpuwmep,

22 22 +
1 Na— Ne+ [

ITpoNOIDKUTEIBHOCTD KU3HU [O3UTPOHA HEBEIINKA,
TaK KaK MPU CTOJIKHOBEHHUH €ro € 3JIEKTPOHOM IPOMCXOAUT
AQHHUTWIILS, COPOBOXKIAIOIIASACS UCITYCKAHHEM Y-KBAaHTOB.
ITpu K-3axBare s1po atoma 3aXBaTbIBACT IEKTPOH
n3 Onusnexamnieit MeKTpoHHoH o6onouky (U3 K-o6onoukn) n

Ha cBobGognoe mecto B K-obomouxe mepexoqut

OAuH u3 DJICKTPOHOB BHEITHEH 060JIO‘{KI/I, 4To
COMIPOBOXIAACTCS MCIIYCKaHUEM JKECTKOI0 PEHTIEHOBCKOI'O
H3JIy4YCHUA.

CrnoHTaHHOe JejleHHe — 3TO CaMOIPOM3BOJIBHBII
pacmax siiep TSKEIbIX JJIEMEHTOB Ha 1Ba M Ooiee szapa
aTOMOB 3JIEMEHTOB, HaXOJSLIUXCS B cepenuHe
nepuopandeckord tabmuusl J.M. MeHaeneeBa; mpu 3TOM
pacnanaionieecs siApo UCIHYCKAeT HECKOJIbKO HEWTpOHOB. B
mpoIiecce SACPHBIX PachaloB MOTYT TaKKe 00Pa3OBBIBATHCS
U Jpyrue 4acTHLBI (IPOTOHBI, MO3UTPOHBI, KOPOTKOXKUBYILHE
ME30HBI U T.11.).

JIBa THIIa BOJTHOBOTO M3J1yY€HHSsI NMPEICTABJISIOT




MHWHOBPHAYKH POCCHUU

@” @eﬂepaJILHoe TOCYyIapCTBECHHOC OIOIKETHOE O6p8.30BaTeIIbHOC YUYPCKIACHUC

BBICIIET0 00pa3oBaHUs

«Yenabunckuii rocynapcreeHHsliil yausepcuret» (PI'bOY BO «UenlY»)

DaKynbTET SKOJIOTUU

Kagenpa reosxonoruu u npupoaonoIs30BaHNs

DoHJ OLIEHOYHBIX CPEJICTB MPOMEKYTOUHOM aTTeCTalllK 110 JUCHUIUTHHE (MOIYI0) «IXTHOTOKCHKONIOTH» M0 HAIIPaBIECHUIO
noaroToBkH (crenuanbHOCTH) 35.03.08 «BoaHble Onopecypcehl H aKBaKyIIbTypay HalpaBIeHHOCTH (IIpo¢wio) YipasieHne
BOJHBIMH Onopecypcamu u akBakyistypoid @I'BOY BO «Henl 'V»

Bepcus noxymenra - 1 crp. 31 uz 45

IlepBblit 3x3eMILLIP KOITIHA Ne

HAHOONBIIYI0 ONACHOCTH. DPEHTICHOBCKOE M TraMMa-
H3ITydcHHE.

Pentrenosekoe wusnyuenue (A=5108-5¢1012 m)
Mof0O0HO OOBIYHOMY CBETY, HO ¢ Oojee KOpOTKOH IUIMHOH
BOJIHBI (CJIGNOBATEIBHO, U C OOnbluei 3Heprueil (GOTOHOB)
OBUIO OTKPBITO HEMELKHM ydeHbIM B. Pentrenom B 1895 1.

I'amma-u3nydeHne — eme 0ojee KOPOTKOBOTHOBOE
=5¢10"11-5¢10> M), ¢  BBICOKOH  IIpOHMKarOLIEH
CIOCOOHOCTBIO. DTOT THI U3IYYEHHS XapaKTepeH Uit
pajuOaKTUBHBIX  BeLIECTB, Hampumep, 228Ra, wunm
€CTECTBEHHOTO paguoakTuBHOro m3orona 40K, mo xotopomy
ONPENENISIOT  PaJHOAKTHBHOCTh  YEJIOBEYECKOTO  Tela.
Ilocneauuii M30TON MOXKET TaKXKE CIY)KUTb TPUUYUHOU
OIIPEENICHHOTO YPOBHSI PaJHOAKTHBHOCTH Yy KaJTMHHBIX
ynoOpeHuii.

PainoakTHBHOCTHL H30TOIOB 3J1eMEHTOB, BCTPEYAIOIIMXCS
B MPHPOJIE, HA3bIBACTCS €CTECTBEHHOHN PaIMOAaKTUBHOCTEIO.
Hcronb3yeMble  YEIOBEKOM  TEXHOJOTHH  IIPHBONAT K
BBICBOOOXICHHIO PaTHOHYKIIHIOB MIPUPOTHOTO
IIPONCXOXKICHUSI, KOTOPBIE MHAa4Ye OCTAIHNCh OBl CBSI3aHHBIMHU
B 36MHOI1 KOpe.

DONBIIMHCTBO ~ MCTOYHHUKOB  «TEXHOJIOTMYECKH
YBEJIMYCHHOW NPUPOAHON paguamuu» — 100bYa U
ucrosnp3oBaHue  ¢ocdaroB, mepepaboTKa  MOHALUTA,
HCIIONB30BaHUE IIUIAKOB M MHEM3bl B CTPOUTENBHBIX
KOHCTPYKIMAX —  IpUBOXAT K  crabod  sMHccHH
PaIMoaKTHBHOCTH B 3€MHYIO aTMoc(epy, IIaBHBIM 00pa3oM
B BHJIE TIOITyTHOT'O BBIICJICHUS PaJiOHA.

B HEMOCPEACTBEHHOM HOCTYIUIEHUT
pPaaMoOAaKTHBHBIX H30TOMOB B  arMocdepy JIOMHHHPYET
C)KUTAHUE TOPIOYMX MCKOMaeMelx — yrist u Hedrtu. Ilo

CPaBHEHMIO C HUMM, BCEMH JPYTMMH aHTPOIOTCHHBIMU
HCTOYHHKAMU €CTECTBEHHOH  pa-IUOaKTHMBHOCTU B
arMocepe — METAUTyPrHYECKUMH IIPOLECCaMH, TIe€o-
TepMalbHBIMU CKBOKHHAMU, TOOBIYEH MHHEpaIbHBIX BOX —
MOXKHO TIpeHeOpedb.

EcrecTBeHHbIE PAaAMOHYKINABI IPUCYTCTBYIOT B
36MHOH KOpe B TOM ClIy4ae, ec/ii OHH MMeEKT NepBHYHOe
NMPOMCXOKACHHE U MEepPUoJ MoJIypacnajia, conocTaBuMbIi
¢ BO3pacToM 3eMJH, HWJIM €CJH OHHM HeNpepbIBHO
o0pa3syroTcs npu PafiMioaKTHBHOM pacnage
JDOJTOKUBYIIHUX MATEPHHCKHUX H30TOMOB.

3. CymecTBylOT TpuU OCHOBHBIX ceMelcTBa
PafuOHYKIIHJIOB:

ypaHOBOE CEMEHCTBO (MCXOMHBIA paJHOoaKTHBHBIN
u3oron 238U ¢ t1/2=4,5109 ner);

TopueBoe cemeiicTo (232Th ¢ t1/2=1,5¢1010 ner);

akTHHHEeBOE cemeiicTBo (235U ¢ t1/2=7,1+108 jer).

Kaxnplii ponoHayanpHBI HM30TON pacmagaercst C
00pa3oBaHUEM LEMOYKH KOPOTKOXKMBYIIUX PaJANOAKTUBHBIX
JIOYEPHUX U30TOIOB.

AKTHHHEBOE CEMEHCTBO UMEET MEHbILIEE 3HaUCHUE,
nockobKy konudecTBo 235U HbiHe cocrasiser muumsb 0,72%
OT 00I1IET0 CoAepKaHus MPUPOIHOTO YpaHa.

4. Hedtp W ra3 mnocrymaroT Hu3 HPOOYpPEHHBIX
CKBAXMH B HaJaje MX 3KCIUTyaTal[ud CyXHMH, HO 3aTeM K UX
MOTOKY HadMHAeT NMPUMEHINBATHCS BOJA, 00pasys 3MyIbCHIO
WIX a3po30iib. DTa IUIACTOBas BOAA COLCPKUT MHOIO
PacTBOPEHHBIX coJiel, 0cOOeHHO KaTHoHOB rpynmsl [la — Ca,
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Sr u Ba, a takke cyab(aTHBIX M KapOOHATHBIX AaHHOHOB.
V3meHeHune TemIiepaTyphl W JABICHUS MOXKET IPHUBOAUTH K
00pa30BaHUIO MPOYHBIX OCAAKOB COJICH Ha CTEHKaxX TpyO, B
KOTOPBIX MOTYT COOCAXJAaThCsl paauii (Takxke KaTHOH TPYIIIbI
[Ia) u ero mouepHHE NPOTYKTHI.

5. OmHO W3 CHEACTBUH CHKUTAHUSI HCKOMAEMOro
tormmmBa — 93¢Q¢ekr 3rcca — CHIKACT aTMOC(EpPHYIO
PaIMOAaKTUBHOCT.  6,7°10° T ymiepoma, MOCTYNAKOMIErO
€XKETOHO B arMoc(epy IpH CXKUTAHUU YIS U He()TH B BUAE
CO2, me comepxar 14C. Dtor mOTOK pasdaBmsier
armoc(epusiii  yrepon (6,6¢10'" T C), conepxammii B
paBHoBecun 62 T 14C (1,1°107 Thk mmu 285 MKu), uto
JIOJDKHO OBUTO OBl NMPUBOAUTH K CHIKEHHIO KOHIIEHTPAIUU
14C B armocdepe Ha 1% B rox. Ha camom pene us-3a
B3aNMOZEHCTBHS arMocdepbl ¢ OKeaHoM u Onocdepoit
najgenue konneHTpanuu 14C B arMocdepe 1o 3ToH mpuauHe
mexay 1850 u 1950 rr. cocraBunmo Bcero 3-4%. B
JaTbHEHIIEM BCIIEACTBHE HCIIBITAaHMUI SJEPHBIX yCTPOUCTB
MPOM30LIIO Bo3pacTaHue KoHueHTpaumu 14C mo kpaiiHei
Mmepe Ha 50%, Ho HauuHas ¢ 1970 r. mageHue, MO-BUIUMOMY,
BO300HOBHJIOCH.

Cnajananus — MOpOLECC pacKanblBaHUS SIEp aTOMOB Ha
MEJIKHE Spa-OCKOJIIKH MOJ BO3IEHCTBUEM YIAApPOB YacCTHUIl C
BBICOKOU DHEprueH.

7. HckyccTBeHHass paJHOaKTUBHOCTH —  3TO
PaIHoaKTHBHOCTbD, o0ycioBiIeHHas JeATeIIHOCTBIO
YeJIoBeKa.

I'maBHble (U3MYECKHE MPOLECCH, B pe3yibrare
KOTOPBIX 00pa3yloTcsl UCKYCCTBEHHbIE PaJHOHYKIHIBI, — 3TO
siiepHOe  JieJieHHe, SsiAePHBbI CHHTe3 W HeWTPOHHAas
aKTHBaLHUS.

PagnoakrtuBHpie  otxomel  (PAO) — 3T0 mOOOUYHBIE
OMOJIOTMYECKM WM TEXHUYECKH BpEAHBIC BEIIECTBa,
KOTOpBIE ~ COfiepKaT  o0pa3oBaBIIMECS B  pe3ylbrare
JIeITeTbHOCTH YeI0BeKa PagHOHYKITHIBL.

PAO onacHbl mpesxkae Bcero TeM, 4To coAep:ailluecsi B
HHX PaJHOHYKJINJIbI MOTYT paccenBaThcsi B Ouocdepe n
BBI3bIBATh Pa3IMYHble TeHEeTHYeCKHEe MW3MEHCHHs B
KJIETKAX KHBbIX OPTaHU3MOB, B TOM YHCJIe H YeT0BeKa.

PAO obpaszyiomcea:

Ha BCEX JTalmax aTOMHOM S3HEepreTuku (OT IPOU3BOACTBA
TOIUIUBA JI0 PabOTHI SIIEPHBIX SHEPTeTHYECKHX YCTAaHOBOK
(5s19Y), B ToM uncie aToMHBIX nekTpocTaniuii (ADC);

IpU  TPOU3BOJACTBE, MHCMOIBb30BAHMM U  YHHUUYTOXKEHUHU
SIIEPHOTO OPYXKHS;

IpU  TMPOM3BOACTBE M  TPUMEHEHHH  PaAMOAKTUBHBIX
H30TOTIOB.

IMomumo apcenana simepHOro opyxus (60M0, MuH, Goeroso-
BOK), SIDY, mpousBoasux B3peIBYaTOE BemecTBo, 1 ADC,
ucmounuxamu paouoakmugnozo 3apadxcerus OIIC sensiom-
e

ATOMHBIN JISTOKOJBHBIH (IIOT;

MO/IBOAHBIE U HAJABOAHBIE BOEHHBIE KOPAOIM C CHUIOBBIMHU
SADY (u Hecymye IEpHOE OPYKHE);

CYIOPEMOHTHbIE M  CYIOCTPOHTENIbHBIE 3aBOJBI  TaKHX
Kopalei;

MPeINpHUATHS, 3aHUMAIOIIUECs MepepaboTKON U yTHIM3aIM-
eit PAO BOGHHO-IIPOMBIIUICHHOTO KOMIUIEKca (B TOM YHCIIE
CITMCAHHBIX MOJBOAHBIX JIOIOK) 1 ADC;
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DY Ha Gopry;
Mecta 3axopoHeHus PAO.
Kucnorusie noxau. Jaiite 1. ITous- Kucnomnuui (kucnwlii) 00xycob — NOXKIb (CHeT,
[IUCHMEHHBIN THe KHCIOTHBIE TyMaH, poca), HO}IKP[C.]IG];IHBIFI (pH<5,6) wm3-3a
OTBET pacTBopeHusi B aTrmocdepHoii Bjare NPOMbBIIIIEHHBIX
TOXKIH. BbIOpocoB (S[2, NI, (ICl u ap.).
2. [ aBHbIC TepMUH «KHUCIOTHBIC NOXXIW» HosBMICS B 1872 1.
Ero BBen B mpakTuky aHriamiickuii umkenep P. Cwmur,
KHCIIOTO00pa3yo- o .
oImyONMMKOBaBIIMM KHUTY «Bo3myx u Jokap:  Havaio
mHe  BBIOPOCBl B | yyvyweckoif  kimMatonornuy.  JleTanbHo  HAYYHBIMH
armocdepy. HCCIICIOBAHUSMH KHCJIOTHBIX JOXICH CTadd 3aHHMAaThCs
Tonmbko B KoHIE 60-x romoB XX B. BmepBeie mpoGnema
MPUPOIHBIE W | KHCJIOTHBIX JOXIEH CTaja MpeaMeToM OOCYXICHUS Ha
AHTPOIIOTCHHEIE I'enepanpHoii accambnee MexayHapognoro Coro3a 1o
HUCTOYHUKH Teopernueckol u  npukmagHo  xummu  (UIOITAK),
obpazosanus JIOC. | npoxoausuieii B Manpuse B centsiope 1975 .

Thaenvlie  kucromoobpasyiowue — blOpocvl 8
ammocghepy — nmoxcuy cepsl SOz, okcumel azora NO
(moHoOKeua azora NO, auokeua azora NO2 u 1p.) U JieTyque
oprannueckue coenunenus (JIOC), koropsie oOpasyroTes u3
AQHTPOTIOTEHHBIX U PHUPOAHBIX HCTOUHHUKOB.

npupoouvle U AHMPONO2EHHble  UCMOYHUKU
obpasosanus JIOC.

B cocras JIOC BXoAAT peakIMOHHOCIIOCOOHBIE aJIKaHbI —
50% (mpoman, H-OyTaH 1 GoJee BEICOKOMOJIEKYIISIPHEIE),
onedunsl — 23% (3THIIEH, TPONMIEH U Jp.), apoMaTHde-
ckue yrieBoxoponsl — 18% (6eH30u1, KCHIION U JIp.), allb-
Jerubl U KeToHbI — 8% ((hopManbaerun, aeToH u Ip.),
OpraHn4eckue KHUCIOTH — 1% (MypaBbHHAs, YKCYCHas H
ap.).

JIOC, 6 omauuue om o0Kcuoos cepvl u asoma,
nocmynarom 6 ammocgepy 2iasHbiM 00pa3om u3 npupPOOHbIX
ucmounukos (65% ot obmero xomuuecTBa). OCHOBHOI
NPUPOAHBII MCTOYHHK JITHX BEHNIECTB — pacTeHHsd, B
pe3yibTaTe  SKH3HENESTENIBHOCTH  KOTOPBIX — 00pasyroTcs
HeTIpe/ieNIbHbIE COSIUHEHUSI — TEPIIEHOBBIE YITIEBOLOPOABI U
npon3BoaHble M3ompeHa. OHM  aKTHBHO Y4YacTBYIOT B
XUMHYECKUX pEaKUHsiX, MPOTEKAIuX B armocdepe,
CIOCOOHBI B3aHMO/ICHCTBOBATh C 030HOM M I'MAPOKCUIIBHBIMU
pazukanamy, UWHULOUMPYIOT XHMHYECKHE peaklud, B
pe3yasrare KOTOPBIX 00pasyeTcss LeNblid psii NPOAYKTOB.
Komugectso  JIOC ~ Bo3pacraeT  mpH  IOBBIIICHUU
TeMIIepaTypbl 1 HHTEHCUBHOCTH COJTHEYHOTO OCBELICHHS, T.C.
JISTOM UX 3HAUUTEIIBHO OOJIbIIE, YEM 3UMOH.

DKOTOKCUKOJIOTUS Jaiire 1. Maiite momsttwe | . _____. .

co001IECTB. MMMCbMEHHBIA MOHHTOPHHE, E MoHwTOpMHr 5 VACTOMHHKM BO3ASNCTHA

Do | oner | pegone ST =
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DKOJIOTHYECKOE ' dacopos |
HarpaBJICHN. ' goyteficreun ! Xumuveckue | Bionorudeckue | Ousndeckue

HOpMHpOBaHI/Ie B 2. 3aroJIHUTEe L_..---._.----.'
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Macirabam MonuTOpHHT (axTopoB BO3JCHCTBHSA -
BO3IEHCTBHS». MOHHTOPDHHI  pa3IM4YHBIX XHMHYECKHX 3arpsi3HHUTeNeH
JlokoHunTe (MHIpeANCHTHBII MOHUTOPUHT) U Ppa3sHOOOpa3HBIX

OIIpE/IEeNCHUS. OPUPOAHBIX M (u3Muyeckux  (aKkTopoB  BO3AEHCTBHSA
i (NIEKTPOMAarHUTHOE ~ M3JIy4EeHHME, COJNHEYHas pajuanus,
LIyMOBBIC BUOPAIUN).
MOHHTOPHHT ~ HMCTOYHUKOB  3arpsi3HEHHH — —
MOHHTOPDHHI  TOYEYHBIX  CTAallMOHAPHBIX  HCTOYHHUKOB
Torporrer %44 (33BOJICKUAE TPYOBI), TOYCUHBIX IIOJBIKHBIX (TPaHCHOPT),
| IIPOCTPAaHCTBEHHBIX  (ropoja, MOJNS C  BHECEHHBIMH
XUMHYECKUMH BELIECTBAMH) HCTOYHUKOB.

ITo macmTabam BO3AEHCTBHS MOHMTOPHHI OBIBacT

MoHHTOp | NMPOCTPAHCTBEHHBIM U BPEMEHHBIM.

UHT (baxTopos 3. TIlo xapakrepy o00o0OwmeHuss uHPpOpMALUU

BO3JICHCTBHS — pa3nu4arT CIIeyIOIIHe CHCTEMBI MOHHUTOPHHTA,
MoOHHUTOp | mepednciuTe, PacKpoHTe CyTh.

HHT  HCTOYHHKOB - TIO0aNbHBIA — CIeXEeHHe 3a OOIEeMUPOBEIMHU

3arpsi3HEHAN — IpoLeccaMy M sIBJICHHSAIMH B Onocdepe 3emity, BKIIIOYast Bce
o €e DOKOJOTHUECKHE KOMIIOHEHTBI, U MpPEAyNpEeKACHUE O

Maciirabam BO3HHUKAIOIIUX SKCTPEMATIBbHBIX CUTYAIHAX;

BO3JCHCTBUS - 0GazoBblit  ((OHOBBIA) —  CIeKeHHE 3a

MOHHMTOPUHT 001ednocdepHbIMU, B OCHOBHOM HNPHPOJHBIMH, SBICHUIMHU
3. ITo | 6e3 Hanmo)XeHUs] HAa HHUX PETMOHAIBHBIX AHTPONOTEHHBIX

Xapakrepy BIIMSTHUIA;

06001eHus - HAOWOHAJBHBIH — MOHHUTOPHHT B MacIITadax

nHpopMau CTpaHBI;

paznu4aT - pPETHOHANBHBIA — CIEXEHHEe 3a IpoIeccaMu H

CIIEyIOIIHE SBICHUAMM B TIpelieNlaX KaKoro-TO peruoHa, IAe 3TH

CHCTEMBI MIPOLIECCHl U SABJIEHUSI MOTYT OTIMYATHCA U MO MPUPOAHOMY

MOHHMTOPUHTA, XapakTepy, ¥ 110 aHTPOIOTE€HHBIM BO3JEHCTBUSIM OT 6a30BOTO

HEPEYUCIINTE, (oHa, XapaKTepHOTO [UIs Bceil buocdepsl;

PacKpOMTE CyTb. - JIOKalbHBIH — MOHMUTOPHHI  BO3J€HCTBUS
4. Kakue | KOHKPETHOrO aHTPOIOTCHHOTO HCTOYHHKA;

IIAK paspadoransr - HMIAKTHBII — MOHUTOPUHI PETUOHAIBHBIX U

UL BO3/JYIIHOH | JIOKaNBHBIX aHTPOIIOTEHHBIX BO3IEHCTBHH B 0CO00 OIACHBIX

Cpenbl, 30HaX.

NIEPEUUCIIUTE, 4. Kakwme IIJIK paspaboransl [ BO3AYLIHOM

packpoiite Cpelibl, IEPEUNCIINTE, PACKPONTE MOHSTHS.

TIOHSTHSL. ITJIKp.3. — npenenabHo AOMyCTHMash KOHIIEHTPALHs
5. B 4em | BemectBa B Bo3myxe paGouedl 30mbl, Mr/m.  Dra

3aKJIIOYaeTCs KOHIIEHTPAIUsl TPH EKESIHEBHOW (KpOME BBIXOIHBIX MIHEH)

CJIOKHOCTb paboTe B mperenax § 9 WIN Ipyroi MpOXOIDKUTEILHOCTH, HO

YCTaHOBJICHHS He Gornee 41 4 B HeZemro, B TEYEHHE BCEro pabodero craxa He

IIAK mous? OTBeT | momkHA BBI3BIBATH B COCTOSIHHM 3[0POBBSI HACTOSLIECIO U

obocHyliTe. MOCIEAYIOMUX IOKOJICHUH 3a007€BaHMH WM OTKJIOHEHHH,

00HapyXKNBAEMBIX COBPEMEHHBIMU METO/IaMU HCCIIE0BaHNSI.

Paboueii 30HO# cunMTaeTcs MPOCTPAHCTBO BBICOTOM
0 2 M Haj ypOBHEM IIOjla WJIM IUIOIIAJKH, Ha KOTOpPOH
HaxXOJATCS ~ MecTa  IIOCTOSHHOTO WM BPEMEHHOTO
IpeOBIBaHuUs PabOTAIONIHX.

IIAKM.p. — mpenensHo JOMyCcTUMasi MaKCHMalTbHAs
pa3oBasi KOHLIEHTpAIMsl BEIECTBA B BO31yXe HACEIEHHBIX
MecT, MI/M>. DTa KOHLEHTPALKS IPH BABIXaHUH B TeueHue 20
MHHYT HE JJOJDKHA BBI3BIBATH PEUICKTOPHBIX (B TOM 4HMCIE
CcyOCEHCOPHBIX) PEaKIMii B OpraHu3Me YesIOBEKa.

ITKc.c. - MpeaeabHO JIOTyCTHMAs
CpelHecyTouHas KOHIIEHTpalusi TOKCHYHOIO BEIIECTBa B
BO3yXe HACENECHHBIX MECT, Mr/M>. DTa KOHLEHTpaluus He
JIOJDKHA OKa3bIBaTh Ha YEJIOBEKA IMPSMOTO WM KOCBEHHOTO
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BPEAHOTO BO3JICHCTBUS npu HEOTPaHNICHHO

MIPOJOJDKUTEIFHOM BJIBIXaHHH.
5. B 4eM 3akio4aeTcsi CIIOKHOCTb YCTAHOBJICHUS

[IAK mous? OtBeT 06oCHYyiTE.
5. Bompoc ycranosiaenus IIJIK 3arpssssromumx
BEIIECTB B MOYBaX BecbMa cnoxeH. C OHON CTOPOHBI,
MIOYBEHHBIH TOKPOB — CPesia, TOPa3o MEHee MOABIDKHAS, YeM
MOBEPXHOCTHBIC BOABI M arMocdepa, U aKKyMYISIUSL
MOCTYNAIONNX B IOYBY XHMHUYCCKHX COCOUHEHUH MOXET
IIPONCXOJUTh B TEUECHHE JIOJIOr0 BPEMEHH, HOCTEHNECHHO
MpUOMIKaACh K MPENENbHO JIOMYCTUMBIM KOHIEHTPALIUSIM.
Takum o6paszom, [IJIK 3arps3ssomux BeIIECTB B
M0YBaxX ONPEAEISETCS HE TOJIbKO XMMHUYECKOM MPUPOAOH U
TOKCHUYHOCTBIO, HO M OCOOEHHOCTSIMM camMuX IouB. B
OTIMYMEe OT BO3AyXa M BOABI, MOYBBl 30HAIBHO-
TEHETHUYECKOTO psiia HACTOJIBKO OTIMYAIOTCS APYT OT Jpyra
[0 XMMHYECKOMY COCTaBy M CBOMCTBAaM, 4TO JUII HUX HE
MOTyYT OBITH yCTaHOBIICHHI yHU(UIMpoBaHHbIe ypoBHH [TJK.
ConepxaHnne Jaiite 1. 1. Poap aGuornyeckux (paxkropoB B ¢opmupoBa-

TOKCUYECKHX BEIIECTB | mycpMeHHbIM | OXapakrepusyite HHH TOKCHYeCKOIi Harpy3Ku
B KOMIIOHEHTaX OHOTHI | (rper poiib Hcrnonb3oBaHue B 3KOTOKCHKOJIOTMYECKUX HCCIENO-
- Ba)KHEH I aOMOTHYECKHUX BaHMSIX B KadecTBE apryMeHTa J030BOH 3aBUCHMOCTH pac-
TIOKa3aresb Mepbl (axTopoB CTOSIHUSL OT MCTOYHHKOB TOKCHYECKHX BBIOPOCOB HE OIIPaB-
TOKCHYECKOTO (opmMupoBaHUH JTaHO, TIOCKOJIBKY HE YUHTHIBAET CIIOKHEHIe atMochepHbIe,
BO3JICHCTBUS TOKCHYECKOH reodusnuueckrue M KOJOTHYECKUE MPOLECCH, BIHMAIOMNE Ha
Harpy3ku MIPOCTPAHCTBEHHOE PACTpeieleHne TOKCHKAHTOB M HX

2. Kakoii | HakomeHUE B )KUBBIX OpPraHU3Max.
MoKa3aTenb Jaxe oOimee conepikaHHe TOKCHMYECKUX BEIECTB B
UCIIONB3YIOT MOYBaxX He BCETJa aJeKBaTHO OTPAXKaeT MepPYy TOKCHUECKOTO
KauecTBe BO3JCHCTBUS HAa KOMIIOHEHTHI INPHUPOIHBIX IONMYISIIUH U
JeHCTByIOIIEeH OuoneHo3sl. JInme moABMKHBIE (OPMBI  XUMHYECKHUX
JIO3BI 9JIEMEHTOB MOT'YT NIEPEXOJNUTh B PACTUTEIBHOCTh U Aaiee 10
paccMoTpeHHn TpodudeckuM rernodxam. I1o 3Toit mpuIrHE peKOMeHyeMble
XUMHYECKOTO B HACTOfIEE BpPEMs OPUEHTHPOBOUHO  JOIYyCTHMBIE
3arpsI3HEHUs KOHLIEHTPAIIMU HEKOTOPBIX TSDKEIBIX METAIOB M MbILIbIKA
NpUPOAHOIH cpenpl? | ommnuaoTcs B 3-5 pa3 B MOYBAX PA3IMYHOrO THUMA
3. (Opuenmupogounvie donycmumvie KoHyenmpayuu..., 1995).
paccUMTHIBaeTCS M W3-3a TorO, YTO pacTBOpUMBIE (POPMBEI TOKCHUESCKHUX
YeM  BBIpaXaeTcs | IEMEHTOB (DM3HOJNOTHYEcCKH Oojee aKTHBHBEL, 0coboe
KpaTHOCTh 3Ha4YeHHEe NPHOOPETAIOT HEKOTOPhIe A0NOTHYECKUE (aKTOPHI,
YBEINYCHHUS BKJIIOYAIONIHE  IPOLECCHl  OCAXKIEHWS, TUAPOIH3a U
KOHIIEHTPAINH, KaK | KOMIIIEKCOOOpa30BaHMs, 3TO B KOHEYHOM CUETE OIpeselsieT
MPOUCXOIUT TOKCUYHOCTb 3JIEMEHTOB 17151 OHOTHI.

U3MEHEHHe  3TOTro B kadgecTBe mpumepa MOXKHO IPUBECTH BIHUSHHUE
TMoKa3aTens KUCJIBIX ~ OCAAKOB, OOYCJIOBIEHHBIX NJIABHBIM 00pa3oM
U3MEHEHHEM arMoc(epHbIMH BBIOPOCAMM CEPHHCTOTO Ta3a M OKHCIIOB
KOHIIEHTPAIHN? aszora. B pesynbrare HabmromaeTcst BO3pocinasi KHCJIOTHOCTh
JOKAEeBOM  Boabl. JIpeHupoBaHue Takol BOABI  uepe3
MOYBCHHBIE TOPU30HTHI NPUBOAMT K cHIkeHHio pH B
MOYBEHHBIX BOJaX M BojxoeMax. KOHEYHBIM 3BEHOM
TpaHcOpMaLMi TakUX BBIOPOCOB BBICTYNAIOT —BOAHbIE
9KOCHUCTEMBI, AKKyMYIHPYIOIIHE «KHCIOTHBIE» BBIOPOCHI
3HAYUTETBbHBIX TeppuTOopuil. B pesynsTatre mnoaxkucieHus
BOZIOEMOB  HAONIONAIOTCS ~ TOKCHYECKHE  IPOSIBICHUS,
CBSI3aHHBIE HE TONBKO C TPSMBIM  JAEHCTBHEM Ha
THAPOOMOHTH HHM3KMX pH, HO M C OIOCPEenOBaHHBIM
BIIMSTHUEM IPYTHX (axTopos, pexae BCETO
BBICBOOOX/ICHHEM HOHHOM, Hambojee TOKCHYHOH (OpMBI
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OOJIBIIIHCTBA METAJIIOB.

Bmecre ¢ TeM OHOKOCHBIN KOMIIOHEHT IIPHPOJHBIX
9KOCHCTEM MOXKET BBICTYNAaTh B KaueCTBE JETIOHHPYIOLIETO
¢dakTopa, OrpaHHYHMBAIOLIETO IOJBHKHOCTh XHMHUYECKHX
3NIEMEHTOB, CHIKAsl TEM CaMBIM HX TOKCHYHOCTb AT OHOTHI.
K Takum nporeccaM OTHOCATCS CIEAYIONIHE:

. aZicopOLUsl TOKCHUECKMX D3JIEMEHTOB Ha
B3BEICHHBIX YAaCTHLAX MM TMAPOOKCHIAX *eNe3a, MapraH-
1a ¥ psija APYTHX 3JEMEHTOB; MPU IMOYBEHHOM 3arpsi3HEHUU
B Ipoleccax (pUKCAMM aKTHBHO yJYacTBYIOT I'yMUHOBBIE U
(yIEBOKHCIIOTEI,

. HallM4yMe B Cpefie TPYIIIbl aHHOHOB, clabo-
pPacTBOPUMBIX HEOPTaHMYCCKUX COENMHEHUH (Cymbdarsr,
¢docdarsl, kKapOOHATHI U Jp.), BEAYIEe K aKTUBHON COpOLIUHI
9THX BEIIECTB;

. npu Hu3kHuX pH mepexox TpymHOpacTBOpH-
MBIX COCJUHEHHH, ITTaBHBIM 00pa3oM OOJIBIIMHCTBA METall-
JIOB, B HOHHYIO, Han0oJee MOABIKHYIO (hopMy.

BinusHue »>TMX M pspa Apyrux IOKasareled Ha
TOKCHYHOCTh XMMHYECKUX 3IEMEHTOB LINPOKO 00CYyKIaeTcs
B HAay4yHOW JUTEpaType, OAHAKO O HACTOSIIEr0 BPEMEHU
OTCYTCTBYeT 4eTKas W OJHO3HAuHas KapTUHAa MEXaHU3MOB
TpaHcopManuy TOKCHKAHTOB B OHOKOCHBIX CHCTEMax.
Takass HEORHO3HAYHOCTh PEAKIMM OWOTHI, HAIpHUMeEp, Ha
n3MeHenne pH Bomoema, WILTIOCTPHPYETCS HEKOTOPBIMU
JTaHHBIMU.

AMepUKaHCKHE aBTOPHI TOKa3alu, YTO BO3PacTaHUE
pH ¢ 6 mo 8 cHmwkaeT TOKCMYHOCTh CBMHLA AT aM(UIION

s pamyxHol (openn MakcuMaibHas TOKCHYHOCTh
IIITHOKUCH BaHAaus oTMedeHa npu pH=7.7. IIpu Oonpmmx u
MEHBIINX 3HAUYCHUSX OJTOTO IOKasarels HaOJNoanoch ee
camwkenne (Stendahl, Sprague, 1982). Ha tom sxe oObexre
K3ydald BIMAHUE TOKCHUYHOCTH MEAM IPH PA3IMYHON
KECTKOCTH BOAbl B auamaszoHe pH ot 5 mo 9. Bnusaue
KHCIIOTHOCTH  HamOojee CyHEeCTBEHHO IIPU  BBICOKOM
KECTKOCTH | NpH 3HaueHusx pH ot 6 no 7. [Ipu MeHpmmMx
(pH=5) u Oompmux (pH=8) 3HaueHMAX TOKCHYHOCTH
CHIDKalach M BHOBb Bo3pacTtana npu pH = 9. Hmerorcs
JIaHHBIE, CBUJCTENIBCTBYIOLUE, YTO YBEIMUYCHUE >KECTKOCTU
COIIPOBOXKJIACTCS CHUOKEHUEM TOKCUYHOCTU METalLIa.

[TpumepoM OIOCPEOBAHHOTO BIMSHHS KHCJIOTHOCTH —
JTaHHBIE IIBE/ICKUX aBTOPOB, KOTOPHIE HA IPHMeEpE MIBEACKUX
03ep MOKa3ajM, YTO KOHLEHTpalus CBOOOAHOM, Hauboiee
TOKCHYHOW (hOPMBI aJIFOMUHMS B BOJIE MOXET BO3pacTarh B 5-
6 pa3 npu u3MeHeHun pH oszepHoii Boabsl oT 6.0 1o 4.5 u
uiwke (Moriarty, 1983)

MHorue aBTOpHI HOJUEPKUBAIOT PONb T'yMyca, B TOM UHCIIE
ryMyca JOHHBIX OTIOKCHUH, BIMSHHE KOTOPOIO Ha
YCTOHYMBOCTH ~ OMOTBI ~ OOBSICHSACTCS ~ €ro  BBICOKOH
KOMILIIEKCOOOpa3ylomeil  CioCOOHOCTBI0 K CBSI3BIBAHHUIO
METaJIOB.

Kpome 4mCTO XMMHYECKHX B3aUMOAEHCTBUI B H3MEHEHHH
MeTa0O0INYECKUX CBOWCTB M TOKCHUHOCTU PAZa 3IEMEHTOB
MOXET ydacTBoBaTh OnoTa. Tak, Oojplioe 3HaYeHHE HUMEET
KOMIUIEKC OakTepuil B IMOYBaX WM JIOHHBIX OTJIOXKCHHUSX
BOZIOEMOB, KOTOPHII B aHA3POOHBIX MIH adPOOHBIX YCIOBHUIX
CIOCOOCTBYeT M3MCHEHHIO XHMHYECKOH (OpMBI psina
TOKCHYECKHX DJIEMEHTOB U M3MEHEHHIO CBSI3aHHOI C 3THM
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TokcHyHOCTH. [lOoKa3zaHO, HampuMmep, YTO B aHAYPOOHBIX
YCIOBHAX MPOKCXOIUT BOCCTAHOBJIEHHE MbINIbsIKa As™ 110
6uoTpaHcOpMalUK  SBIAETCS METHIMPOBAaHHE METaJIOB
(H.A. Jlemenosckuii, 1997). Kak mpaBuno, METHIUPYIOTCS
TaKHe 3JIEMEHTBI, KaK XPOM, MBIILIbSK, CBUHEIL.

Oco0eHHO  OHAacHO  METWIMPOBAaHHE PTYTH C
obOpa3zoBaHMeM  Haubonee  MOABIKHBIX M IIO3TOMY
MaKCHMaJIbHO TOKCHYHBIX PTYTHBIX COCIWHCHHIl alKWi- U
¢enmmmpoussonnbix (T.I. Jlanepnuna, 1997). U3BectHO, 9TO
epexoJ, pPTYTH B OPraHU4ecKylo (opMy 3aBHCHT OT
BennuuHbl pH BoiHOM cpenpbl. B 3TUX yCloBHsX HakoIIEHUE
MeTaboIMYeCKH aKTUBHOM METWJI- M JUMETHIPTYTH B
NPUIOHHOH (ayHe M IUIAHKTOHE, a BMECTE C 3THM U Y
KHUBOTHBIX CIEIYIONMX TPOMUUECKHX YpPOBHEH Tarke
3aBucuT OT pH. DTO XOpOImO WMLIIOCTPUPYIOT JaHHBIE
HEKOTOPBIX ~ aBTOpoB.  CpaBHEHHME  4YeTHIpEX  03ep,
ommuaromuxcs  pH  BoApl, TOKa3ago — 3aKOHOMEpHOE
BO3pacTaHHe COAEp)KaHHE PTYTH B OpPraHu3Max paxa,
XMLIHBIX PBIO (LIyKa, OKYHb), XHUIIHBIX MJIEKOIUTAIOLUINX
(Bbimpa) mo mepe cHmkenus pH B Boge osep (Wren et.all
AHaJIOTUYHYI0 3aBUCUMOCTb HAKOIUICHWS PTYTH B TKaHIX
Hepsl JIagoxckoro o3epa npusoaut H.M.Mensenes (1998).

2. Kako#l mnoxaszarenb HCHONB3YIOT B KadecTBE
NEUCTBYIOIEH O3Bl INPH PACCMOTPEHHH  XUMHYECKOTO
3arpsI3HEHUS IPUPOITHON cpesbl?

2. TIpu paccMOTpEeHNH XHUMHYECKOTO 3arpsA3HEHUs
MPUPOJHON Cpelbl B KaueCTBE JEHCTBYIOILEH 03Bl yallle
BCEr0 PacCMaTpUBAIOT HE KOHLEHTPALMIO  OTACIBHOTO
TOKCHKaHTA, & 0000IICHHYIO €INHHUIY 103bl, CYMMHUPYIOLIYIO
KOHIIEHTPAIlUd  BCEX  3arpsA3HSIOMMX  BEOIECTB U
BEIDAXKEHHYI0O B OTHOCHTENBHBIX eJUHHNAX. I[Ipm sToM
YPOBEHb 3arpsi3HEHHs] (POHOBBIX YYacCTKOB IPUHHMACTCS
paBHBIM EHHHIIC.

HanoMHuM, 4TO Takas CyMMapHas /032 OIpEeNeNseTcs Kak
K=1/N Y C i/Cdon, orn.en., rae Ci u ChoH — KOHLEHTpaLU
XUMHYECKOTO 3JIEMEHTa B II04YBaX, PACTUTEIbHBIX WU
KHUBOTHBIX OpraHM3MaX, OOMTAIOIIMX Ha HCCIENLYyeMOM U
(OHOBOM ydJacTKax COOTBETCTBEHHO; N — KOJIHNYECTBO
XMMHYECKAX  BEIIECTB, BEICTYNAIONMX B  KauecTBE
3arpsI3HATENEH Cpefbl.

3. Kak paccyuThIBaeTCsi W YeM BBIPAKACTCS KPaTHOCTb
YBEIIMYCHUS KOHLIEHTPALMM, KaK HPOUCXOOUT HM3MEHEHHE
3TOTO I0KA3aTeNs ¢ U3MEHEHUEM KOHLICHTpaIuu?

3. BbIpaxkaeTcs B Buzie Ko QuIMeHTa HaKOIICHHUS

KH= Ckopn/ Criousa.,

rae CxopH 1 CrouBa KOHIEHTPAIUH 3JIEMEHTOB B KOPHSIX U
[I0YBaX COOTBETCTBEHHO

Kak npaBuiio, B Juana3oHe HU3KUX KOHLCHTPALMil METalIoB
B IOYBAaX II0 Mepe UuX BO3pacTaHus Kod(PUIHMEHTHI
HAKOIUICHUS! YMEHBLIAIOTCA, TO €CThb BCE MEHbIIas MO0
TOKCHUKAHTa [EPEXOJUT U3 MOYBbI B KOPHEBBIC CUCTEMBI. JTOT
¢akt, MOJOOHO OTMEUYEHHOMY BBIIIE, CBHUJICTEIBCTBYET O
HaJIM4UH KOPHEBOTO Gapsepa, OIpaHUYUBAIOLIETO
[OCTYIUIGHHE METAJUIOB B pacTeHue. IIpu pocraTodHo
BBICOKHX KOHLCHTpALMAX METa/uIoB OapbepHas (yHKIHSA
Moxer Hapymarbcs, KH crabummsupyercs, mpu SToM
MOBBIIICHHE KOHIEHTPAIMii METAUIOB B MOYBAaX BENET K
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MIPOTIOPIUOHAILHOMY HAKOIUICHHIO UX KOPHSAMH DPacTCHHIA.
Tak, HampuMep, TOPOTOBBIC KOHICHTPALMH METaJUIOB B
Mo4Bax, HPH KOTOPBIX KOPHEBOH Oapbep y OxyBaHYHMKA
JICKapCTBEHHOTO ~ HApyLIaeTCsi, COCTaB/SIET — CICAYIOLIHe
BenuuuHbl: 1ig cBuHia 70, kaamus 0.3, meau 40, uaka 100
MKI/T.

IIpumepHBbIe TEMBI 10KI210B

1. MonekynsipHble MEXaHU3MBbI BO3JICHCTBUS TOKCUKAHTOB HA OPTraHU3M.
[{uToreHeTnueckue UCCIEIOBAHMS MOMYISIIMOHHOTO CTpecca.
DKOTOKCUKAHTHEI U MOMmYyJIsInH.
CoBpeMeHHas TpaKTOBKa BO3ICHCTBUSI MyTareHOB Ha TeHO(OHT TTOMYJISIUH.

KontpouabHas padora.
IIpuMmepsl 3a1aHN:

3aganue 1.

O OxapakTepu3yiTe SKOJIOTUYECKYI) TOKCHUKOJOTHIO KaK HOBYIO oO0macTb 3HAHWUN 00
OKpYKarollen cpene.

O XUMHYECKOE W PAJMOAKTHUBHOE 3arps3HEHUE CpPellbl B KOMILJIEKCE aHTPOIOrE€HHBIX
(haKTOpOB BO3ICHCTBUS HA DKOCHCTEMBI.

3amanue 2.

0 CocTtaBbTe CXE€My B3aMMOCBSI3M HKOTOKCUKOJOTMM C TOKCHUKOJIOTMEW, BOJHOM

TOKCHKOJIOTHEH, MOMYISAIMOHHONW SKOJIOTHUEH, DKOJIOTHMYECKOM XHUMHUEH, OMOWHIMKAIUEH,
OMOMOHUTOPHHTOM, SKO-JIOTUUECKON IKCIIEPTH30H, OXpaHOH OKPYKAIOIIEH CPEIbl.
O OOBsicHUTE CIENyIOINe TMOHATHS: «3arps3HEHHE OKPYKAIOIIEH Cpeap», MOJUTFOTAHT
(3arpsI3HUTENH ), KCEHOOMOTHKH.
3ananue 3.
O Knaccudukanust tokcnyecknx (axropoB. Tokcumueckuid 3¢dext. Tl TOKCHYECKOTO
BO3JICHCTBHUSI 3arps3HSAIONIMX BEIIECTB Ha KUBOW OPraHW3M: IIUTOTOKCUYECKOE, TEPATOTCHHOE,
TE€HETUYECKOE.
O OxapakTepu3yiTe KaKk XUMHUYECKUE 3aTrpsI3HUTEIIN TSKEJIble METalIbl; JUOKCHUHBI U UX
IIPOU3BO/IHBIE.
3aganue 4.
O Tect-opranusmel. buorecrupoBanue. MeTop1 OMOMHANKAIIMN U OMOTECTUPOBAHUS.
O Xumuueckue (akroppl. DOpMbI  B3aUMOACHUCTBUS  JABYX KOMIIOHEHTOB  IIPH
OHMOJIOTrMYECKOM JEHCTBUU: CeHCUOMIN3aus, aJIUTUBHOCTb, CHHEPTU3M, AHTarOHU3M.

ba3a Bonpocos 115 3a4era:
1. Kakoii mpomeHT oOT o0O0mero uuciaa 3arpsA3HUTENCH COCTABISIIOT TECTHIHIBI KAk

3arpsI3HUTENN OKPY)KAIOIIEH cpeapl?

a)>1% 6) 10% B) 50% r) 20% n) < 1%

2. Kakas rpynna necTuiu0B Hanbosee HIMPOKO UCIOIb3YeTCs B IPAKTUKE?
a) UHCEKTHITU/IbI 0) byHrUIUABI B) POACHTHUIUIbI
T') HEMaTOIU/IbI 1) aCKapHITUIbI

3. Kakyto posib UTparoT HOHBI TSHKENIbIX MeTauioB (TM) B OKHCIUTEIHHO-BOCCTAHOBUTEIIBHBIX
peaKkuusIX NpeBpalleHUN MECTULHIOB B IPUPOJIE:
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a) OKUCIIUTENA 0) BOCCTaHOBUTEJS B) Karajm3aropa

T') KX POJIb HE YCTAaHOBJICHA

n) TM He yd4acTBYIOT B OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUAX IPEBpAIICHUN
NECTUINIOB

4. Yto onpenesieT TakoM MoKa3aTeslb NECTUIM/IA, KaK «BPEMS OKUITAHUS)?

a) MPOIOJKUTEIILHOCTD €T0 KU3HH B Onocdepe

0) Bpems, HEOOXOAMMOE i TOJIYYCHHs] YHCTOH OT TMEeCTUIUIA CeIbCKOXO3SHCTBEHHOU
MPOAYKIUU TTOCsie 00paboTKH UM MOCEBOB

B) OTHOCHUTEJbHAS OMIACHOCTh MECTHUIIHN A ') cMepTeabHas 1032

) SKoJIoThYecKas Harpy3ka Ha 1 ra mocesa

UTto npencTaBisroT co00i THIpa3uHOBBIE TOprOUne?

a) yIJepo- 1 a30TCOAEPIKAIINE COETUHEHUS 0) yrepozaconepKaiue CoeInHEHHs

B) a30TCOJIEpIKalIe COEAUHEHUS T') yIJIEPO/- U KUCIOPOACOAEPIKAILIUE COSAUHEHUS

1) a30T- U XJIOPCOAEPIKALIUE COSTUHEHUS

6. IIpoHMKHOBEHHME THIPA3WHOBBIX TOPIOYMX B  PACTEHHUS] MOXKET MPOUCXOIUTH
aTMOTEXHOTEHHBIM ITyTE€M, TIOTOMY YTO OHU SIBJISIFOTCSI:

a) TOPIOYMMH BEIIECTBAMHU 0) TETyYUMHU BEIIeCTBAMU

B) ra3000pa3HbIMH BEI[ECTBAMU T) )KUJIKUMH BeleCTBAMU

1) JIETKOCOPOUPYEMBIMH BEIIECTBAMHU

YeM oTIMYAIOTCS JECHBIC JTAHAIA(THI OT BCEX MPOYHUX PACTUTENBHBIX JaHIIIAPTOB:

A) B miepepacnpeneieHuu XUMHUYECKHAX JIEMEHTOB MEXIY OTIEIbHBIMU OJIOKaMu OHOChepsI
B) Gorarblii pe3epB 211eMEHTOB B KUBOM (huToMacce

B) Gosnb110ii 3amac 3JIeMEHTOB B OPTaHMYECKUX BEIIECTBAX JICCHOU MOICTUIIKHI

I') Huskoit Ouoakkymynsauueit TM

J1) BCe BBIIIIE CKa3aHHOE

[TaccuBHOE MOIMOIIEHHE 3TIEMEHTOB PACTEHUSIMU TIPOUCXO/IUT:

A) "yepe3 THCThS U3 BO3yXa

b) mocrne Bemanenus atMocepHbIX 0CAJKOB Yepe3 YCThHIIA

B) Bcemu opranaMu pacTeHUsIMU B pe3ylbTaTe JbIXaHus U poTocHHTE3a

I') mpoTuB rpagrieHTa KOHIIEHTPAITUI

M) myrem nuddy3un HOHOB U3 MOUBEHHOTO PAaCTBOPA B SHIOJEPMY KOpHEH

9. Atomamu ranoresos, Bxoasamux B coctaB [IX /] u IIXJID, sBastorcs:

a) aroMbl propa u noga 6) aroMsl (hropa u XJ0pa B) aTOMBI OpoMa U uoza

) aTOMBI XJI0pa U Opoma 1) aTOMBI H0J1a 1 Opoma

10. 3a0oneBanue 4enoBeKa, BhI3BAHHOEC HAIMYUEM B muieBbix npoxykrax [IXJ] u TIX](D,
Ha3bIBACTCS:

a) MUHamara 0) FOmio- O Yenr B) UTal-uTan

r) Oosne3ubp Bunbcona 1) cuHApoM MeHkeca

11. OcuoBubiM nocrasiukoM [TX /] u TIX[D B okpyxaromyto cpeay sSBisieTcs:

a) aBTOTPaHCIIOPT 0) MyCOpPOCKUTATEIIbHBIC 3aBOIBI

B) IIEJUTIOJIO3HO-0yMa)kHAasI POMBIIIIJICHHOCTh

') XUMUYECKas IPOMBIILIEHHOCTb 1) IPEANIPUSATHS SDHEPTETUKU

12. Conep:xaHue NMOKCHMHOB B MMILEBBIX MPOAYKTaX HAXOAUTCS B MPSAMOM KOpPPEISLMOHHON
3aBHCHMOCTH OT COJIEpXKaHUs B HUX:
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a) YIJIEBOJIOB 0) GenkoB B) *KHPOB T') BOAbI )
MUHEPATBHBIX COJIEH

13. K TOKCHKOKMHETUUECKOMY KPUTEPUIO OTHOCUTCS?

a) yMeHbIIICHHE NIepro/ia MOTYBbIBEICHUS BEIIECTBA U3 OpraHU3Ma WM HadajbHble TPU3HAKU
HAKOIIJICHHS BEIIECTBA WJIH €r0 METabOIUTOB B OpraHax-MHUIICHSX;

0) BpEMEHHOE CKpBITOC HapyIICHHUE pEeaKIui TPHUCIOCOOIICHHSI OpraHu3Ma K YCIOBHSIM
OKpY)KaloImleld Cpepl, BBIABISEMOE METOAOM (YHKIIMOHAIBHBIX HArpy30K WU Harpy3o0k
M3y4yaeMbIM BEIIECTBOM Ha KOHTPOJBHBIX U OSKCIIOHUPYEMBIX >KMBOTHBIX. V3MeHeHus
nokKasarejell JOCTOBEPHO OTJIMYAIOTCS OT KOHTPOJIs, a IO CBOEH HampaBlIEHHOCTH U
JUINTEIbHOCTH OHU AaHaJIOTUYHBl OWOJIOTMYECKUM pEaKIHUsAM, KOTOpble BO3HUKAIOT TIpU
BpEIHOM BO3/IeicTBUU O0Jiee BHICOKOTO YPOBHS;

B) mpu Oosiee BBICOKMX J03aX (KOHIICHTPAIMIX) KCEHOOMOTHKA - CTOMKOE COXpaHEHHE
W3MEHEHHMS MTOKA3aTeNEeN C TEHACHIIMEN K BO3PACTAHMUIO;

T) mpu 0oJiee BHICOKUX J103aX (KOHIICHTPAIMSIX ) KCEHOOMOTHKA - TeHEpaTU3aiis N3MCHCHUH 1
UX Pa3BUTHE C BOBJIEUEHUEM CUCTEM OOJIee BBICOKMX YPOBHEH (CyOKIETOYHBIN — KIETOYHBIN —
TKaHEBOW — OPraHHbIM — CHCTEMHBIN OPraHU3MEHHBIN — HaJJOPTraHU3MEHHBIH,
HOMYJISALMOHHBIN).

14. TTo mocnegHUM TOKyMEeHTaM MeXIyHapOIHON MPOTpaMMBI 10 XMMUYECKOW 0€30TacHOCTH
B Onmkaifive ro/bl MpUBJeKaTh K cebe Hanboblllee BHUMAaHUE KaK B UCCIIEIOBATEILCKOM, TaK
U B OpraHU3allMOHHOM IUT1aHe Oyner?

a) pTyTh 0) cBUHEI B) KaJMHUIi ') BaHaIUH
1) CTPOHIIUMA

15. Kakoe 3arpsi3sHeHuE OTIMYAeTCs OT IPYIMX AHTPOIOIEHHBIX BO3AECHCTBUN TEM, YTO OHO
JaeT HE TMOCTOSHHYIO, a <«3aJlllOBYIO» HAarpy3Ky Ha Cpeay, BbI3bIBasi OBICTPYIO OTBETHYIO

peakuuio?
a) He(rsiHOC 0) paanoaKTUBHOE B) TSDKEIIBIMU METaJIaMH
I') IECTUITUIAMU 1) HET BEPHOTO OTBETA

16. M3znydyennem, COCOOCTBYIOIIUM CYIIECTBEHHOMY COKpPAIICHUIO BPEMEHHM IOJypacmaja
JAUOKCHUHOB 3a CYCT BOCCTAHOBHUTCIIBHOI'O ACXJIOPHUPOBAHUSA, SIBJIACTCA:

a) nHpaKpacHoe 0) yasrpaduonaeToBoe B) paauarus

') BUAUMBIN CBET 1) 3JIEKTPOMAarHUTHOE

17. Kakoit u3 mpoueccoB UrpaeT KIOUEBYIO pOJIb B HAKOTUIEHUH YKOTOKCUKAHTOB B
opranusme?

a) BBIBEJICHHE 0) moryIomeHue B) OMOAKKyMYJISIIUS
r) 6noTpanchopmanus 1) TUAPOJIN3

18. K 3TOKOCHKOIIOTMY OTHOCUTCS?
a) 3 eKTHl 00X (PAKTOPOB, BKIIOUASI TOKCHUECKUE

0) OLIEHKHU pHCKa B) OLICHKA BIIMSHMS MPHUPOAHBIX M AaHTPOMOTEHHBIX (PAKTOPOB, KaK
IPaBUIIO, MOCTPAKTYM
T') ANarHOCTHYECKUE OLIEHKU 1) BEpHBI OTBETHI - @, B, T

19. K buonHaMKaMu OTHOCUTCS?

a) 9 dexThl IOOBIX (HaKTOPOB, BKIIOYASI TOKCHUECKUE

0) OLICHKHU pHUCKa B) OIIEHKA BJIHUSHUS MPUPOTHBIX U aHTPONOTCHHBIX (DAKTOPOB, KaK
MpaBUJjIO0, MOCT(HAKTYM
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I') IMarHOCTUYECKHE OICHKU 1) BEpHBI OTBETHI - @, B, T

20. Ykaxxute Hanbosnee monHoe onpenenenue [1JIK:

a) Takas €ero KOHIIEHTpAalUsl B OKpY)Karollel cpejie BO3ACHCTBUE KOTOPOM HE MOXKET BBI3BATh
3a00ICBaHUN WM OTKJIOHEHHH B COCTOSHUH 3JI0POBbsS, OOHAPY)KHBAEMBIX COBPEMEHHBIMHU
METOJaMH HCCJIEIOBaHMsI B Tpoliecce padOThl WM B OTHAJICHHBIE CPOKH HACTOSIIETO U
MOCIEAYIOIUX TOKOJICHUH;

0) Takas ero KOHIIEHTpauus B arMmocdepe, BOAE, MOYBE, MPOAYKTAX MUTAHUS, BO3/ICHCTBUE
KOTOPOW HE MOXKET BBI3BaTh 3a00JI€BaHUN WJIM OTKIIOHEHUH B COCTOSIHUM 37I0POBBS YEJIOBEKA B
HACTOSIILIEM U MOCTEAYIOIIMNX €r0 MOKOJICHUH;

B) Takas €ro KOHIIGHTpamus B atMocdepe, Bojae, MOYBE, MPOAYKTaX MUTAHUS, BO3JICHCTBHE
KOTOpOi HE MOXET BBI3BaTh 3a00JICBaHUN WM OTKJIOHEHHWH B COCTOSIHHH 3I0POBBS,
0OHapY)KMBAEMBIX COBPEMEHHBIMH METOJAaMHU HCCICOBaHUSI B TMporecce padOThl WU B
OTJIaJICHHbIE CPOKU HACTOSIILIETO U MOCIEAYIOIIUX TOKOJICHUH;

I') Takas €ro KOHIICHTPAIKs O0ObEKTaX >KMBOW M HEKWBOW MPHUPOIBI, BO3JCHCTBHE KOTOPOU HE
MOJKET BBI3BaTh 3a00JIEBaHUN WM OTKJIOHEHHH B COCTOSSHUU 3[0POBBS, OOHApPYKHBAEMBIX
COBPEMEHHBIMH METOJAMH HCCJIEIOBaHMS B Tpoliecce paboOThl WU B OTHAJICHHBIE CPOKHU
HACTOSILIETO U MOCIEAYIOINX TOKOICHUI;

1) Takas €ro KOHIIEHTpamus B arMocdepe, BOjE, MOUYBE, MPOMYKTaX IMUTAHHS, BO3IACHCTBHE
KOTOpPOi HE MOXET BBI3BaTh 3a00JICBaHUN WM OTKJIOHEHWH B COCTOSIHHH 3I0POBBS,
00HapY)KUBAEMBIX COBPEMEHHBIMH METOJAMHU UCCIICIOBAHUS.

21. Tun KOMOMHHPOBAHHOTO JIEHCTBUS XMMHUYECKHX BEIIECTB, MIPH KOTOPOM HMX COBMECTHBIN
ahdexT paBeH cymme 3(PPEKTOB KaKIOTO M3 BEIIESCTB MPH H30JUPOBAHHOM BO3JICHCTBUU —
3T0?

a) aJTMTUBHOE JICUCTBHUE 0) cCUHEpTrU3M B)
AHTAaroHu3m
T') MOTEHIIUPOBAHUE 1) HET BEPHOTO OTBETA

22. Ilpu xakoii Temmeparype ©Oomee 3()(HEKTUBHO  TPOHCXOOUT  OOpa3oBaHHE
opomoprannyeckux [IB/IJ] u I1BJI®D, a He pa3pymienne?

a) mpu 600 °C 6) pu 1000 °C B) ipu 1200 °C r) mpu 800 °C
1) ipu 700 °C

23. Yemy paBHA TOKCUYHOCTb 2,3,7,8-rerpaxiopanbenzoanokcuna (TXJ)?

a)3 6)2 5) 0,5 1 15

OcoO0Bblil THIT 3arps3HEHUS] OKPY)KAIOIIEH Cpelbl, MPOLecC CaMOIPOU3BOIBHOTO MPEBPAIICHUS
HEYCTOWYUBOIO HM30TONA OJHOTO XWMHUYECKOTO DJJIEMEHTa B H30TOI JAPYroro 3JIEMEHTa,
COIPOBOXKIAIOIINICS UCITYCKaHUEM 3JIEMEHTAPHBIX YaCTHILL WU siep — 3T0?

a) paIMOaKTUBHOCTH 0) TEXHOTEHHOCTH B) 3arpsi3HCHUE TMOKCHHAMH
T') 3arpsA3HEHUE MECTULINIaMU 1) HET BEPHOTO OTBETa

25. K kucnorooOpa3yronium BeIOpocaM B arMocepy HE OTHOCUTCS?

a) SOz 6) NO2 B) JIOC r) NaOH 1) CO2

Tunosele 3agaHus], KpUTEPUH U TIOKA3aTEIN OLICHUBAHUS B PAMKAX TEKYILErO KOHTPOJIS
NpeICTaBlIeHbl B pabouedl mnporpaMme AUCUMIUIUHBL (Moaynsi). IlonHble KOMITIEKTHI
OLIGHOYHBIX CPEACTB U KOHTPOJIBHO-M3MEPUTEIBHBIX MaTeprajIoB XpaHsaTcs Ha Kadenpe.
Kpurepun oueHnBaHNSA TEOPETHYECKOI0 BOMPOCa
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MaxkcuManbHbIH 0an 3a OTBET Ha TeopeTuyeckuii Bonpoc — 10 6asos.

Ot1nuuno/ Xopomo/ YnosiersopureabHo/ | HeynoBiierBopureabHo/
3a4TeHo/ 3a4TeHo/ 3a4TeHo/ He3a4yTeHo/
9-10 6aJs10B 7-8 6as10B 5-6 6as10B 0-4 6asn1a
BrIcokuii ypoBeHb Cpennuii ypoBeHb ba3oBbIi1 ypoBeHb Henocrarounsii
OCBOEHUSA OCBOEHUSA YPOBEHb OCBOCHUS YPOBEHb OCBOEHUS
MIPOBEPSIEMBIX MPOBEPSIEMBIX MPOBEPSIEMBIX MIPOBEPSIEMBIX
KOMIIETEHIIN I KOMIIETEHIINH KOMIIETEHIINH KOMIIETEHIIN I
OOyuaromuiics OO6yyaromuiics Ooyuaromuiics 3HakoM | OOy4aromnuiics He 3HaeT

OTJIMYHO 3HAET
Marepua, yMeer
aHaJIU3UPOBAThH
npobaemy u
apryMeHTHPOBAaHO
U3II0KUTH CBOIO TOUKY
3peHus, BIajeeT
JOCTaTOYHBIM ISt
BBICKa3bIBaHUS
JIEKCUYECKUM 3a1acom,
IPaMOTHO U3bSICHAETCS
Ha MTHOCTPAHHOM SI3BIKE
C UCTIOJIb30BAHUEM
TOYHBIX TEPMUHOB U
Ha3BaHU.
OOyuaromuiics
MPAKTHYECKH HE
JOTTYCKaeT OIIMOOK.

XOPOIIIO 3HAET
Marepual, yMeer
aHAJM3UPOBATh
npobiemy u
apryMEHTHPOBAHO
H3JI0JKUTH CBOIO
TOUKY 3pEHUS,
BJIaZIEET
JOCTAaTOYHBIM IS
BBICKA3bIBAHUS
JIEKCUYECKUM
3aI1acom,
TPaMOTHO
HU3bACHAETCA Ha
WHOCTPaHHOM
SI3BIKE C
HCIIOJb30BaHUEM
TOYHBIX TEPMHUHOB
1 Ha3BaHUM.
OO0yuarouiics
JIOTyCKaeT
HE3HAUYMTEIbHBIE
OIIINOKH.

C MarepHaioM, BiaJieeT
MOCTAaTOYHBIM IS
BBICKA3bIBAHUS
JIEKCUYECKUM 3aI1aCOM.
OO0yyvaromuiics
JOITYCKaeT
bakTrdecKue u
SI3BIKOBLIE OIITNOKH, HE
orepupyer
JIEKCUYECKHUM 3a11acoM
10 TEME.

OCHOBHBIX MOJIOKEHHI
BOTIPOCA, HE
OpUEHTHUPYETCS B
OCHOBHBIX ITOHSITHUSX,
U3JIaraeT Marepua ¢
TPYAOM, C TPYObIMH
(haKTHYEeCKUMU U
SI3BIKOBBIMH OILIOKAMU,
1100 OTKa3bIBACTCS OT
OTBETOB Ha BOMPOCHI.

Kputepuu onennBanus recra
Tect popmupyercss B cucreme anekrporHoro obydenuss MOODLE. MakcuManbHBIN
6ain 3a rect — 100 Oasos.

Onenka OTtnruno/ Xopomo/ | YnosnerBopurens | HeynosneTBopuTensHo/
3a4TEHO 3aUTEHO HO/3a4TEHO HE3a4TeHO
bannbl 100-86 6anmoB | 85-70 Ganos 69-51 6amn 0amioB
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MPOBEPSAEMBIX
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[Tpu moBeICHNU UTOTOB YUUTHIBAIOTCS PE3YNIbTAThl TEKYyIIeH artecTanuu. [lomydeH-
HBIC 33 TEKYIIYIO aTTECTAIMIO 0alIbl CYMMHUPYIOTCS ¢ OaiiaMu, TOTy4YeHHBIMU 33 KaXKIbIN
9Tl MPHU TPOXOKICHUN TIPOMEKYTOUYHON aTTEeCTAIINN:
0-49 6annoB - HEYTOBIETBOPUTETHHO (2);
50-69 6ai10B - YI0BIETBOPUTETHHO (3);
70-90 6annoB - xopoio (4);
91-100 6ayoB - oTAM4HO (5).

Oco0OeHHOCTH MPOBEICHUH TPOIEAYPHI OLIEHUBAHUS PE3YJIBTATOB 00yUCHHUS WHBAIHIOB
U JIUI] C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 37I0POBbSi 0003HAueHbI B paboyeil mporpamme
JTUCIUATITAHBI (MOTYIIA).

YpoBHU cHOPMUPOBAHHOCTH KOMIIETEHIIUHN OMPENEseTCs CASAYIOUM 00pa3oM:
1. Bricokuii ypoBeHb CHOPMHUPOBAHHOCTH KOMIIETSHITUI COOTBETCTBYET OIEHKE OTINYHO:

- mpenanonaraetT GopMUpOBaHHE KOMIIETEHIIMK Ha BHICOKOM YPOBHE, TOTOBHOCTh K CaMO-
CTOSATENbHON MPO(eCCHOHABHOMN 1eATeNbHOCTH: (OPMUPYIOTCS HABBIKU COCTaBICHHS
MH(OPMAIIMOHHBIX 0030pPOB MO HAIIMOHAJIBHON M MEXAYHApOAHON MpaKTHUKE ayauTa,
HABBIKU CHCTEMAaTH3alluU TaHHbIX, HEOOXOAUMBIX JUISl pEIIEHNs SKOHOMHUECKHX 3a]1a4

- CTYIEHT CHOoCcO0eH apryMEeHTHPOBATh COOCTBEHHYIO TOUKY 3PEHMsI [0 JUCKYCCHOHHBIM
BONPOCAM JIUCLMIUINHBI, PELIaTh CUTYallMOHHbIC 3aJa4M, KPUTUUYECKHU OLIEHMBATh WH-
dopMaIuio 0 COCTOSHUU M MpOoOIeMax pa3BUTHS ayTUTOPCKON JEesITeIbHOCTH, (hopMy-
JUPOBATH COOCTBEHHBIE BHIBOIBI.

2. CpenHuil ypoBeHb COOTBETCTBYET OLIEHKE XOPOUIO:

- mpenmnosaraeT GopMUpPOBaHKE KOMIIETCHIIMI Ha 00Jiee BBICOKOM ypOBHE: (hOpMHUPYETCS
KOMIUIEKCHOE 3HAHHWE OCOOEHHOCTEH NpPUMEHEHHS W TMOHMMAHHUS HAMOHAIBHBIX H
MEXYHApOIHBIX CTaHJAPTOB ayluTa, yMeHHe cOopa, aHain3a U 0OpabOTKU JaHHBIX,
HEOOXOIMMBIX [UIs PELIEHUs CUTYyallui B IPOLIECCe ayIuTOPCKUX IIPOBEPOK;

- CTYHIEHT cnocoOeH JaBaTh pa3BEpHYTHIE OTBETHI Ha TEOPETUUYECKHE BOMPOCHI JUCIIH-
IUIMHBI HA YPOBHE HE HUKE OLICHKH «YJIOBJIECTBOPUTEIBHO.

3. bBa3oBblil ypOBEHb COOTBETCTBYET OLICHKE YIOBJIETBOPUTEIBHO:

- mpennonaraet GopMUpOBaHHE KOMIIETCHIIMH HAa HAYaJbHOM YpOBHE: 3HAHHE OCHOBHBIX
NOJOXKEHUM HALlMOHAJIBHBIX M MEXAYHAPOAHBIX CTAHAAPTOB ayAUTOPCKON AEATENbHO-
CTH;

- CTYICHT CIIOCOOCH OTBEUaTh Ha BOMPOCHI B opMe 3aKpbIToro tecra. Komuuectro mpa-
BUJIbHBIX OTBETOB — HE MeHee 50%.
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4. Hwuzkuil ypoBeHb COOTBETCTBYET OIIEHKE HEYIOBIECTBOPUTEIIBHO.

Ilopsinok npoBeaeHys 3a4eTa U KPUTEPUH OLIEHUBAHMSA
OneHuBaHNe pe3yabTaTOB OCBOEHHUS TUCIHUIUIMHBI MPOBOAUTCS HAa OCHOBE TEKYIIETO

KOHTPOJISl IPU BBITIOJTHEHHUH CJIETYIOIINX TPeOOBaHMIA:
1) BBIMTOJTHEHNE BCEX MPAKTHUECKUX paldoT;
2) BBIIIOJIHEHHE TECTOBBIX 3aJaHUM 10 pa3ziesiaM U3ydyaeMoro Kypca;
OTBETHI Ha BOMPOCHI.
3auTeHO» MOJIyYaeT CTYACHT, €CJIM BCE BBIIICNIEPEUNCIICHHBIE TPEOOBAaHNUS BHINOJIHEHBI B 00be-
me 50% u Ooee.

«He3zauTeHo» monydaer CTYOEHT, €CiIM HMEIOTCS HeoTpabOoTaHHBIE MPOMYIICHHBIE
PAKTUYECKHUE 3aHATHS, HEBBIIIOJHEHHBIC 33JaHUs N0 BHEAYIUTOPHOU paboTe, a Takke KOH-
TPOJIbHBIE PAOOTHI (TECTHI) HAMCAHBI HA HEYIOBJIETBOPUTEIbHYIO OIICHKY.

CucreMa OlleHMBAHUSA PA3HbIX BUIOB PadOThI:
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MUMNHOBPHAYKH POCCHUN
@)} DenepanbHOE roCy1apCTBEHHOE OIOIKETHOE 00pa30BaTelIbHOE YUPEKICHHUE
BBICIIET0 00pa3oBaHUs
«Yenabunckuii rocynapcreeHHsliil yausepcuret» (PI'bOY BO «UenlY»)
DaKynbTET SKOJIOTUU
Kagenpa reosxonoruu u npupoaonoIs30BaHNs

DoHJ OLIEHOYHBIX CPEJICTB MPOMEKYTOUHOM aTTeCTalllK 110 JUCHUIUTHHE (MOIYI0) «IXTHOTOKCHKONIOTH» M0 HAIIPaBIECHUIO
noaroToBkH (crenuanbHOCTH) 35.03.08 «BoaHble Onopecypcehl H aKBaKyIIbTypay HalpaBIeHHOCTH (IIpo¢wio) YipasieHne
BOAHBIMHE OHopecypcamu U akBakynsTypoit @T'BOY BO «Henl Y»

Bepcus noxymenra - 1 cTp. 45 u3 45 IlepBblit 3x3eMILLIP KOITIHA Ne
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[Tonmy4yeHHBI WTOTOBBI pE3yAbTaT MEPEBOAUTCS B S5-OammbHylO0 ImIKady (IIKaia
OIICHUBAHUSA)

Hmoczoevie 6annnt Ouenka

Menee 50%

CryneHTaM IpennararoTcs TECTOBbIE 3aJaHHUsS OTKPBITOTO M 3aKPBITOTO THIIOB.
TecToBble 3alaHMs 3aKPBITOTO THUMA MPEAIOJAral0T OJWH BApHUAHT OTBETA WJIM HECKOJIBKO
BapUAHTOB OTBETOB.

Oco0eHHOCTH MTPOBEICHUH MPOLIEAYPHI OLICHUBAHUS PE3YAbTaTOB 00YUYEHHUsI HHBAINIOB
U JIUI C OTPAaHUYEHHBIMU BO3MOXKHOCTSMH 370pOBbsi 0003HaUEHbI B paboyeil mporpaMMe auc-

MUTITAHBI (MOMTYJIs).




