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BBeaeHue

B cBsS3m ¢ mMHpOKMM NIPUMEHCHHEM XHMHYECKHX BEIIECTB
BO BceX cdepax YeIOBEUYSCKON AEATEIbHOCTH MOSBHIIACH HEOOXOIH-
MOCTb PEIICHHsI TPOOIEeMbl TOKCHYECKOTO BIIUSHUS Ha PACTUTEIbHBIN
1 YKUBOTHBIM MHUP, YKOCHCTEMBI 1 Oroc]epy B IeI0M.

TepMuH «IKOJIOTHYECKass TOKCHUKOJIOTHS» CBSI3BIBACT IOHSTHS
«IKOJIOTHS» M «TOKCHUKOJOTHS». TEPMHH «IKOJOTHS» BIEPBBIC TIPE/I-
noxui1 IpHCT I'ekkens B 1866 r. CormacHO COBpeMEHHBIM IIPE/ICTaBIIC-
HUSAM SKoyorus (oT rped. 0IKOS — KuiIuIle, MecTonpeObIBaHue, yoe-
XKHIIE) — Hayka O CTPYKType W (YHKIIMOHUPOBAHHH HAIOPTraHU3MEH-
HBIX KMBBIX CHCTeM. Tokcukonorus (oT rped. toxicon — s, logos —
IOHATHUE, YYCHHE) — HayKa O 3a00JICBaHHMSX OPraHW3Ma, BBI3BAHHBIX
BO3/ICHCTBUEM BPEIHBIX BEHICCTB (S70B), M3yYaroIas B3auMO/ICHCTBHE
opraHusMa M sifa. S — XuMHUYECKU KOMIIOHEHT CpeJibl OOMTaHUs, T10-
CTYMAIOIIMi B KOJWYECTBE, HE COOTBETCTBYIOIIEM BPOXKICHHBIM
WA TIPUOOPETEHHBIM CBOMCTBAM OpPTraHH3Ma, U MIOATOMY OKa3bIBAIOITUI
Ha HETO BPEIHOE JICCTBUE WUJIM HECOBMECTUMBIH C KU3HBIO.

Takum 00pa3oM, 3KOJIOTHYECKass TOKCHUKOJIOTHS paccMaTpUBaeT
BOIIPOCHI BJIMSIHUSL BPEIIHBIX BEIIESCTB HA JKMBBIC CHCTEMBI HaJopra-
HU3MEHHOTO YPOBHS, YIUTHIBAs OTKJIMK OTACIIHBHBIX OCOOCH.

DKOTOKCHKOJIOTHS — 3TO MEXIyHApOJIHOE HAy4YHOE HarpasJe-
HUE, CBSA3aHHOE C M3YUYCHHEM TOKCHYECKHUX 3(P(HEKTOB XUMHYECKHUX
BEIIIECTB Ha >KUBBIC OPTraHW3MBbI, MPECUMYIIECTBEHHO HA TOMYJISIAN
OpTraHU3MOB M OMOIIEHO3bI, BXOIAIINE B COCTAB IKOCUCTEM.

DKOJIOTHYECKasi TOKCHKOJIOTUS M3y4aeT KOJMYECTBO, (Qopmy
U COCTOSIHHE 3arpsA3HSIOIIMX BeIIecTB (IOJUTFOTAHTOB), ITOMAJAIOIIHX
B OKPY’KaOIIYIO Cpely; UX paclpocTpaHeHre U TpaHChOpMaIliio; Bo3-
JICHCTBHE TIOJUTFOTAHTOB HA OpraHU3M-MUIICHB; OTKIIMK MOIYJISAINAH, CO-
OOIIIECTBA U DIKOCUCTEMBI Ha BO3JICUCTBHE 3arPs3HSIONINX BEIIECTB.

MexaHu3M JIeMCTBUSI TOKCUKAHTA M3Yy4aeTCS Ha MOJICKYJISIPHOM,
TCHETHYECKOM M KJICTOYHBIX YPOBHSIX C HCIIOJIH30BAaHHEM METOJIOB
MOJICKYJIIPHOW OWOJIOTHH, OMOXMMUU U TeHeTHKH. C MOMOIIBI0 XH-
MHUKO-aHAJUTUUYECKUX METOJIOB OMPEICIISICTC HAIMYKE U COACp KaHNe
3arpsS3HUTENICH B OKPYXKAKOWIEW CpEJE, YCTAaHABIMBACTCS HMCTOYHHUK
MOCTYIJICHUS] TOKCHKAHTa B OKPYKAIOITYIO0 CPEy, €r0 KOHIICHTPAIHs
B PA3IMYHBIX KOMITIOHEHTaX 3KOCHUCTEMBI U TIP.



OcHOBHasl METOJMKA B DKOJOTMYECKON TOKCHUKOJOTMH OCHOBaHAa
HA CHUCTEME JJIMTEJIbHBIX MCIBITAHUM HAa TECT-OPraHU3Max Pa3zHOTrO
CUCTEMATHUYECKOT0 MOJIOKEHUSA U DKOJIOTHH, B ONPEACICHHON CTEIE-
HU CBSI3AHHBIX B €AUHBIN Tpoduueckuid psll, HaYMHAs OT OaKTepuil
Y 3aKaHYMBas MJICKOMUTAOIIUMU. J[eMCTBUE 3arps3HAIONNUX BEIIECTB
HCCIEYETCd Ha BCEX YPOBHSX OPraHU3alliM KHUBBIX CUCTEM —
oT OaKTepuil, OJHOKJIETOUYHBIX BOJIOPOCJIECH JO BBICIIMX PACTEHUH,
J)KUBOTHBIX M 4YEJIOBEKa. JKOTOKCHKOJIOTHUECKasl OIleHKAa OINaCHOCTH
TE€X WJIA UHBIX BEIIECTB MPOU3BOJUTCS C YUETOM CTaJIUU PA3BUTHUS Op-
raHu3Ma. Yem TmiaTteapbHee U CHUCTEMaTHYHEE OYyIyT IPOBOAUTHCS
JUTUTEIbHBIC JTA0OPATOPHBIC UCCIICTOBAHUS, TEM C MEHBIIICH OIMTHOKOM
MOXHO OyJIeT MPOU3BECTH SKCTPAIOJISILHNIO PE3YJIbTATOB J1abopaTop-
HBIX OINBITOB Ha OMOJIOTMYECKHUE MPOIIECChI SKOCUCTEeM. Takoil aHanu3
JTA€T OCHOBAHWE MPOTHO3MPOBATH BO3MOKHBIM XapPAKTEP M3MEHCHUU
OMOJIOTHYECKHUX TTPOIIECCOB B OKPYKAIOIICH cpeie.

buosiornyeckoe ﬂEﬁCTBHe TOKCHUYE€CKHUX BellecCTB

IIpr BO3AEMCTBMU TOKCUYECKOTO BEIIECTBA OJITHOBPEMEHHO MOXKET
pa3BUBAaThCA HECKOJBKO JECTPYKTUBHBIX IIPOIIECCOB B OpraHU3ME.
Bxknang kaxaoro M3 HuUX B OOIIMM MAaTOreHe3 MOXKET H3MEHSThCS
B 3aBUCMMOCTH OT COCTOSIHMS OpTaHU3Ma U YCJIOBUM OKPYKAIOIIEH Cpe-
nbl. buonornyeckass akTUBHOCTh TOKCUKAHTOB OIPEJIEISCTCS UX XUMHU-
YECKUM CTPOCHHEM, XUMUUYECKUMHU U (PU3UKO-XUMHUYECKUMH CBOMCTBA-
MH. YCJIOBHUSA MOCTYIUICHUS BEIIECTBA B OPraHU3M, €r0 HAKOIUJICHHUE,
pacmpeenieHre, ClioCOOHOCTh BCTYIIATh B PEAKIIMN U aKTUBHOCTH BHIBE-
JieHus1 00yCIIOBJIEHBI XUMUYECKUM CTPOSHHUEM BEIEeCTBA.

[lepBuyHoe AciicTBHE TOKCUKAHTA, KaK MPaBUI0, 0O0YCIOBJIEHO:

1) 3MeHEeHHEeM TOCTYILICHUS B KJIETKY BEINECTB, HEOOXOIMMBIX
I8 TPOAYKIIMK SHEPrUU, PEAKIUM CHUHTE3a WIM I TOJJICpKAHUS
OCMOTHYECKUX WJIHA 3JIEKTPOCTATUYECKUX CBOMCTB KIIETKH;

2) peaknueld TOKCUKaHTa ¢ (pepMEHTaMH WM METaOOJIMTaMU SH-
3UMaTUYECKUX PEAKIIU;

3) BausSHUEM Ha IPOIYKIINIO SHEPTHH MM CHHTE3A.

DaKTUYECKU IEPBUYHBIC B3AaUMOJICCTBUA U SIBJISIFOTCA MyCKOBBIM
MEXaHU3MOM JICHCTBUSI TOKCUKAHTA.

[Ipr TOKCHYECKOM BO3JECHCTBHM HAPYIIAIOTCA pa3HOOOpa3HbIE
OMOXUMHUYECKHUE TIPOIIECChI, MPUBOJIAIINE K WHAKTUBAIIMU (hEPMEHTOB,
TUITIOKCUH U T. . Ha MOJIEKyIsIpHOM YPOBHE TMOCIIEICTBUS BO3ACHCTBUI
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TOKCHUKAaHTa TPOSIBISIOTCS B WM3MEHEHMM AKTUBHOCTH (PEPMEHTOB
U B CHUKEHUU KOHIEHTPAIMU BAKHBIX OMOXUMUYECKUX CyOCTPATOB.

VYHUBEPCAIBHBIM ~ CTPYKTYPHO-(DYHKIIMOHATBHBIM ~ HapylIEHUEM
pu J000M TOKCHUYECKOM BO3JICUCTBUM SIBJISCTCS U3MEHEHUE MPOHMU-
[AEMOCTH KJIETOYHBIX MeMOpaH. Tak, HapylleHHE MNPOHUIIAEMOCTHU
MeMOpaH SBJISIETCS TEPBUYHBIM TMpU JEUCTBUU HEIJIEKTPOJIUTOB
Y1 MECTHOM JECUCTBUU MOHOB TSKEJIBIX METAIUIOB. [[1s1 BOJHBIX opra-
HA3MOB OJHWM W3 BaXHEHIINX IOCIECACTBUN M3MEHEHHS ITPOHMIAC-
MOCTH MEMOpaH SIBJISIETCS] HAPYILIEHUE OCMOPETYJISLINH.

ByiMsiHMe TOKCUYeCKOro 3arpsi3sHeHus
HA NOMY/ISILUM M CO00IeCcTBa

Hcxon TOKCHYECKOTO NEUCTBUS Ha OpraHu3M OyJeT 3aBUCEThb
OT XapaKTEPUCTUK OpraHU3Ma U BIIUSHUS COMyTCTBYIOUIUX (DAKTOPOB
OKpyKaroiieit cpesibl. C ydeToM BCEro MHOrooOpasusl YCJIOBHUM, BJIU-
AIOIIMX Ha XOJI AKOJIOTUYECKUX MPOIIECCOB B €CTECTBEHHOM cpeie, 3a-
IPSI3HSAEMON TOKCUYECKUMHU BEIIECTBAMU, CJIIOKHO OLICHUTH IKOJIOTH-
yeckuit 3G PeKT AeCTBUS TOKCUKAHTOB Ha SKOCUCTEMY.

[Ipu 3arps3HEHUU BOJIOEMOB MOYKET MPOUCXOIUTH OOCTHEHHUE BH-
JIOBOTO pa3zHOOOpa3us, yxyAuieHue ¢Giopbl U ¢ayHbl ¢ TOYKUA 3PECHHUS
MIPUTOJIHOCTU JJISI YEJIOBEKa, YMEHBILICHHE IMPOMBICIIOBOM MPOAYKIIHMU
Y CHIDKCHHE €€ KaueCTBa, YXYJIICHHE KayecTBAa BOJIbI, MCIIOJIb3yEMOU
JUTSI MUTHEBOTO M PHIOOX035MCTBEHHOT'O BOJOMOIB30BAHMS.

Haubonee BaxkHOE 3HAUYEHHE I MCXO0Jla TOKCHYECKOI'O BO3/ICH-
CTBHSI UMEIOT YPOBEHb U PEXKUM U3MEHEHUS TaKuX aOMOTeHHBIX (pak-
TOPOB CpEJIbl, KaK TeMIepaTypa, OCBEIIEHHOCTh, KOHIIEHTpalus Ouo-
T€HHBIX 2JIEMEHTOB M MOHOB B BOJie. B CBOIO ouepenb, pexUM H3Me-
HEHHS 3THX (HAKTOPOB 3aBUCUT OT COCTOSHUS U (DYHKIIMOHHPOBAHUS
ouotel. Kpome TOro, BO3MOXXHO BMEINIATEIbCTBO 3arps3HSIONINX Be-
IIIECTB B KOHTAKT THIPOOMOHTOB Yepe3 IK30METa0OIUTHI.

Hannure TokcHYecKoro areHtra B Cpelie MPUBOIUT K U3MEHEHUSIM
B Cy/1b0€ OTZIENBbHBIX 0CO0EH TUIPOOMOHTOB, YTO BIIOCJICACTBUU TPAHC-
dbopMHpyeTCs B HApPYIICHUS HKOJIOTHYECKOTO Macitada. Bricokas
CMEpPTHOCTh WA CHW)KEHUE IUIOJOBUTOCTH MPUBOJUT K COKPAIICHUIO
OTHOCUTEIHHOW YMCIICHHOCTHY MOIYJISIMU U CHUKEHUIO €€ POJid B OHO-
JIOTUYECKOM COOOIIIeCTBE BojioeMa. M3MenpueHrue YJI€HOB MOIMYJISIIUN
0€3 TOBBIIICHUS TIJIOJIOBUTOCTH TPUBOAUT K COKPAIICHUIO OMOMACCHI



MOMYJISILUA M, COOTBETCTBEHHO, K OCHA0JIEHHUIO POIM TpoduuecKoro
3BEHa B 3KOocHUCTeME. Takue u3MeHeHus Ha (JOHE €CTECTBEHHBIX IKOJIO-
TMICCKUX B3aMMOOTHOIICHUH (XHITHMYECTBO, KOHKYPEHITUS) MOTYT
TpaHCHOPMUPOBATHCS B IEPECTPOMKH OMOIIEHO3a B IIEJIOM.

OnHaKo M CyIIECTBOBAHHME E€CTECTBEHHBIX HKOJIOIMYECKUX B3au-
MOOTHOILIEHHN MOKET U3MEHUTh HCXOJ] TOKCHUYECKOTO BO3JICUCTBUSI.
Tak, HapylIeHUe KOOpJAUHAIIMHY, Caj ABUTAaTeIbHOWM aKTUBHOCTH Op-
raHu3Ma YMEHbBIIAT €ro CIOCOOHOCTh KOHKYPHUPOBATh 3a IHIILY
WM U30€eraTh XUIIHUKOB. B CBSI3M € 3TUM U JPYTUMH SKOJOTHUECKH-
MU BIUSHUSMH B 3arpsS3HIEMOM BOJOEME BO3MOXKHO 0oJiee OBICTpOE
BBIMUPAHUE TMOMYJISIIUM THUIAPOOMOHTOB, YTO MOXHO MPEICKa3aTh
Ha OCHOBE JJaOOPATOPHBIX UCCIEAOBAHUN Ha KYJIbTypax.

JlonoTHUTENbHBIE MPEUMYIIECTBA B JKOJIOTUUYECKONW KOHKYPEH-
MU TIPU TOKCUYECKOM 3arps3HEHHM MOTYT MOJYYUTh BHJbI, Majo-
YyBCTBUTEJIbHbIE K TOKCUKAHTY, YTO MOKET MPUBECTU K 3aMOJHEHUIO
UMM OCBOOOJMBIIUXCS IKOJOTMYECKUX HUII. BO3MOXHO, 3TH momy-
JSIUUM CMOTYT CYIIECTBEHHO MPUYMHOXAThCs, CO3/1aBasi BUAUMOCTD
npoiBeTanus. OIHAKO CO BPEMEHEM M ATU MOMYJISIIIUU MOTYT TOTU0-
HYTbh W3-3a2 HAKOTUICHUS TOKCHUKAHTa B OCOOSIX /10 KPUTUUECKUX YpPOB-
HEeW WJIU UCTOIICHUST KOPMOBOM Oa3bl.

Takum 00pa3om, B pe3yibTaTe BO3IAEHCTBUS TOKCHUECKOTO (hak-
TOpa B 9KOCUCTEME MOXET MPOUCXOIUTh CMEHA IOMUHUPYIOIIUX BU-
JI0B, U3BMEHEHUE TPOPUUYECKUX CBSA3EH, YIPOIIEHUE CTPYKTYPhI CO00-
IIECTBA U TIp.

XapaKTepUuCTUKA OCHOBHbIX TOKCUKAHTOB,
HCII0JIb3yeMbIX B JIAG0OPATOPHBIX pa6oTax

B Hacrosiee BpeMs CHHTE3WpOBaHbl COTHH (ochopopranuye-
ckux coenuaeHuit (POC). OHM MIUPOKO MPUMEHSIOTCS KaK WHCEKTH-
el (xsmopodoc, kapbodoc, ocapur u Ap.). Psag Hanbosee TOKCHY-
HeIXx @OC oTHOCATCS K OOCBBIM OTPABIISIFOIIMM BeElIeCTBaM (3apuH,
UTNPUT, POCTEH).

docdopopraHuyeckue COEAMHEHHS SBISIOTCS HMHTUOUTOpaMu
alleTUIIXOJMHACTEPasbl, MPAKTUYECKH HEOOPATUMO B3aWMOJEHCTBYS
c ee akTUBHbIM LEHTpoM. [lokazano, yuto ®POC pearupyror ¢ Xo-
nuHACcTepason (XOD) B nBe cragauu. Ha mepBoit craguu 3a cyeT dJieK-
TPOCTATUUECKUX U THUAPOPOOHBIX B3aUMOJCHCTBHUI 00pa3yeTcs crie-



U(pUYECKUil KOMILJIEKC, Ha BTOPOM BO3HUKAET KOBAJICHTHAs CBS3b
WHTMOUTOpa C CEPUHOM B 3cTepaTUdeckom 1eHTpe depmenta. Kom-
IJIEKC «KMHTUOUTOP— (EPMEHT» Ha NMEPBOM CTAAMM JIETKO pacrajiact-
Csl, TOTJIa KaKk Ha BTOPOM CTaJIMM CTAaHOBUTCS OoJiee MpodyHbIM. [Ipou-
HOCTb 3TOT0 KOMIUIEKCA B 3HAYUTEIBHON Mepe ONpeenseT NIUTEIb-
HoCcTh 3¢ dexkra DOC in Vivo.

N3BectHO, uto ®OC, 00namast BEICOKOU JIUMOPUIBHOCTHIO, MO/I-
BEpPrarTCid aKTUBHOMY OKHCIICHUIO, B IPOILIECCE KOTOPOTrO WHUIIHMU-
pyrOT oOpa3oBaHHEe CBOOOIHBIX PAJUKAIOB, YTO BEIET K PE3KOMY
HapacTaHUIO MEPEKUCHOTIO OKHUCIEHMS JUNUI0B. B pesynbrarte mpo-
HCXOJIUT YBEJIMYCHHUE MTPOHUIIAEMOCTH U U3MEHEHUE (PU3NUECKOTO CO-
CTOSTHUS MEMOpaH KJIETOK, COMPOBOXKAAIONIEECS MAaCCUBHBIM BXOXK/I€-
HUEM MOHOB KaJIbIIMsl, YTO MOXET BbI3BaTh THOEIb KJIETOK.

Heuncteue ®OC Ha OpraHU3M MOXKET NPUBOIAUTH K MOSBICHUIO
TUIIOKCUU B PE3YJIbTATE 3aTPYIHEHHS MTPOXOJUMOCTH JIBIXATEIbHBIX
nyTed (crma3M OpPOHXOB), M3MCHEHHUIO AKTUBHOCTH JIBIXaTEJIbHBIX
MBI (TUIEPTOHYC W Tapajind), HapYIICHUI0 MUKPOIHUPKYJISIIHHA
(arperamus SpUTPOIUTOB ¥ CTa3), HAPYIICHUIO QYHKIIMK CEPACTHON
MBIIIIBI  (AQpUTMUS, THICP- WJIM THIOJMHAMHYECKAs pPCaKilus),
K YTHETCHUIO JbIXaTEJIbHOTO LEHTpPa W IMOJABICHUIO YTUJIW3AIUU
KUCIIOpOJa TKaHAMU. [ MTOKCHSI aKTUBUPYET MEPEKUCHOE OKUCIICHUE
JUMUJ0B U HapyliaeT OMOXMMUYECKHE MPOIIECChl, O0ecIeunBaro-
[[M€ TKAaHEBOE JIbIXaHUE.

OOHapy’KE€HO, YTO COYETAHHE PACIIMPEHUS E€MKOCTHBIX COCYIOB
C HApYIICHUSIMA MUKPOLUUPKYJISIIMU B OTBET Ha AeiicTBue @OC co3maer
MPEANOCHUIKN I JAJIbHEUIIIET0 Pa3BUTHSL 3HIOTOKCUYECKOIO IIOKA.
Koneunoit cragueii otpaBieanss ®OC sBIsIeTCS IUTOTOKCHUECKHI (-
(deKT, KOTOPbI HAYMHAETCA C JI€30pPraHMU3alluu KIETOYHOIO0 METalo-
JU3Ma ¥ 3aKaHYMBAETCs THOEIIbI0 HEUPOHOB, TeMaTo- U KapIUOIUTOB.

DeHOoJIbl OTJIMYAIOTCS 3HAYUTEIBHBIM Pa3HOOOpa3sueM: OT Mpak-
TUYECKW HETOKCHUYHBIX /10 B€ChbMa TOKCUYHBIX. OHU MIMPOKO UCTOJIb-
3YIOTCA JJIsl CUHTE3a Pa3JIMYHbIX apOMATHYECKUX COEAUHEHHH, Je3-
WH(EKIMU, MPONUTKA APEBECUHBI, B Kaue€CTBE MECTULIMAOB. TOKCUY-
HOCTh (JEHOJIOB 3aBHCHUT OT CTPOEHUS, TIOJIOKEHUSI U KOJIMYECTBA pa-
JMKAJI0B, paCTBOPUMOCTH B Xupax U Boje. Hekotopeie u3 ogHoaTom-
HBbIX (DEHOJIOB SIBJISIFOTCSI CUJIBHBIMU HEHMPOTOKCHHAMU, MPOHUKAS Ye-
pe3 KOXy, MOTYT MOpa)kaTh Ne4yeHb, nmouku. Ilpu nelictBuu (enona



Mocje TMepBOHAYAIBHOTO BO30YXKIECHHUS MOXET HACTYNUTh MHapajiud
JIBIXaTEIBLHOTO IIEHTPA.

Kak npaBuio, MHOroaToMHble (PEHOJIBI BBICTYNAIOT B POJIM MHTH-
OUTOPOB Ppa3HOOOpa3zHbIX (epMeHTHBIX cucreM. OHHM JEHCTBYIOT
Ha THOJIOBBIe Tpynmnbl SH-rpynmbel OenkoB. [lox aeiictBuem (heHOIOB
MIPOUCXOUT MHTHOUpOBaHUE TakuX (hepMeHTOB, kak ATd-aza. Mexa-
HU3M JCUCTBUS (PpeHoJia 3akirouaeTcs B mepeHoce noHoB H+ dyepes
BHYTPEHHIOIO MEMOpaHy MHUTOXOHIPHM, YTO TPHUBOJIUT K TMaICHUIO
MeMOpaHHoro noreniyana a0 0, BeI3bIBas npekpaiiieHue cuateza ATO.

®deHobl  CIOCOOHBI HAKAIUIMBATBHCS B PhIOE W TepenaBaThCs
o Tpoduueckoi nenu. B HanbobIieM KOIMYEeCTBE aKKyMYJIHPYIOTCS
B [I€UEHH, KaOpax, MOYKaX, CEJIC3EHKE, MBIIIIIAX.

N3 Bcex KJIaCCOB HEOPraHMYECKUX COCAMHEHMM, MOCTYIAIOIIUX
B OKPY’KAIOLIYIO CPEy, TSKEIbIE METAJUIbI IPUBJICKAIOT HAaUOOJbIIEEe
BHUMaHUE. JTO CBA3aHO C MX BBICOKOW TOKCHUYHOCTBIO JJIS Pa3siny-
HBIX OHOJIOTMYECKUX OOBEKTOB, CIIOCOOHOCTHIO JIETKO HAKAIlJIMBAThCS
U HE MOJIBEPraThCs MpoleccaM pas3ioKeHHUS.

Cpenu TsKENIBIX METAUIOB K Haubojee pachpoCTpaHEHHBIM
Y ONACHBIM OTHOCAT CBHUHEI. AHTPOIOI€HHBIM MCTOYHUKOM MOCTYM-
JIEHUSI CBUHIIA B OKPYXKAIOIIYIO CpEy SIBJISIETCS MPOU3BOJCTBEHHAS
AesTETLHOCTh YesioBeka. CBUHEI OTHOCUTCS K BemlecTBaM 1 kiacca
TOKCUYHOCTU. OH OKa3bIBa€T BIMSHUE HA CUHTE3 U TPAHCIOPT Oenka,
SHEPTETHUUECKUN OajaHC KJIETKH, 00JagaeT KaHIEPOTreHHbIM, TOHAI0-
TOKCUYECKUM U SMOPHOTOKCUYECKHUM jeiicTBUeM. MOHBI CBUHIIA,
KaK U psijia IPyTrux TAKENIbIX METAIOB, CIIOCOOHBI MHUIIMUPOBATH Te-
HEepaluo U30bBITOYHOTO KOJUYECTBA aKTUBHBIX ()OPM KHCJIOpOa. ITO
MOKET MPUBECTH K HAPYIICHUIO CTPYKTYPHI U MOBBIIICHUIO TPOHUIIA-
€MOCTH KJIETOYHBIX MeMOpaH. XapaKTepHbIM MPOSIBICHUEM BO3JICH-
CTBUSI COJICH CBUHIIA SIBISIETCS 00pa30BaHHWE KOMILIEKCOB «OEIOK —
METaJuT» ¢ HAKOIICHHEM METaJUIOTUOHEUHOB, CHU)KEHHE aKTUBHOCTH
dbepMmeHTHBIX cucteM. COoeIMHEHUs CBUHIIA BBI3BIBAIOT U3bSI3BICHUE
KOJKHBIX TOKPOBOB M JIHTENHS, BBICTUIAIOIIETO OPTraHbl JbIXaHUs
TUAPOOMOHTOB,



TEMA 1. TokcMKoJiorH4eckue Mccjea0BaHUus
HAa OAHOKJIETOYHBIX OpraHu3Max

[Ipn m3ydyeHnr TOKCUYHOCTH CTOYHBIX BOJ U WX OTICIBbHBIX KOM-
TIOHCHTOB YYBCTBUTEIILHBIMHU ITOKA3aTEISIMU OKa3bIBAIOTCS OTBETHBIC
PEaKIMHU KUBBIX CHUCTEM, BbI3BAaHHBIC H3MEHEHUEM YCJIOBHM OKPY>Karo-
et cpenpl. Mcnonb3oBaHue OTHOKIETOYHBIX OPTaHU3MOB JJIsl OIpeie-
JICHHUsSI TOKCHYHOCTH Cpeibl MO3BOJIICT M3YyYHTh KaK KIIETOUHBIC, TaK
¥ OpraHW3MEHHbIE (POPMBI PEAKIIMK Ha TOKCUYECKOE BO3/ICHCTBHE.

Metoauku ornpeaeneHuss TOKCHYHOCTH BOJHOU CPEeJbl C UCIIONb-
30BaHUEM B KAueCTBE TECT-OOBEKTa BOJOPOCIEH Pa3IMYHOTO CUCTE-
MaTHYECKOIr0 MOJIOKEHUSI pa3HOOOPAa3HbI U MO BHIOOPY TeCT-(QYyHKIIUI,
U TI0 JJIUTEJIbHOCTU MPOBEIeHUs UcTbITanus. [IpuMeneHue Bogopoc-
Jeldl B KayecTBE TeCT-OOBEKTOB Haubojee 1enecooOpa3sHO Hapsay
C MCCIICJIOBAaHUSMH BCEX OCHOBHBIX 3BCHBEB THJIPOOHOHTOB (OT Oak-
TEpUW IO PHIO), MOCKOIBKY MM TPHHAJICKUT BEIyIas poJib B IMPO-
[eccax CaMOOYMILICHHS BOJAOEMA.

Br16op MeToauku 11l ONpeACIICHUS] TOKCUYHOCTH BOJTHOM CpEIbI
Ha TUIPOOMOHTAX, YYAaCTBYIOIIUX B MPOIECCaX camMoouuleHus u ¢o-
TOCHUHTE3a, OCJIOXKHSIETCS TEM, UYTO pa3HbIC THAPOOUOHTHI UMEIOT pa3-
HYI0 YyBCTBHUTEJIIBHOCTh K TOKCHUYECKUM BemiecTBaM. MIMeroTcs naH-
HBIE, YTO OAKTEPUU U BOJOPOCIH SIBJISIOTCS MEHEE YyBCTBUTEIbHBIMU
K HEKOTOPBIM siaM, 4eM KUBOTHBbIEC. C Ipyrol CTOPOHBI, K OT/CIb-
HBIM TPyIIIaM TOKCHKAHTOB, HAIlPUMEP K aTKOKCHCHIaHaM (aJIKOKCH-
JaHbl MCHOJIb3YIOT MPU CHUHTE3€ KPEMHUHUOPTraHWYECKUX MPOAYKTOB,;
CIy)KaT BYJKAHU3YIOIIMMH areHTamMu JUisl KpeMHUHOPTraHUYeCKUX
Y JIPYTUX TIOJUMEPOB), (DUTOILUIAHKTOH OKa3bIBaeTCsl 0o0Jiee YyBCTBU-
TEJIbHBIM, YEM 300TUIAHKTOH U MOJUIIOCKH.

[Ipu mpoBeaeHNN UCCICAOBAaHUN BIUSHUS 3arPsI3HEHUN CTOYHBIX
BOJl, HE O0JaJaloOMUX Y3KUM H30MpaTelbHbIM JEHCTBHEM Ha BOJIO-
pOCiH, HE0OX0IMMO TOAOMpPaTh HauboJee YyBCTBUTEIbHBIE K TOKCH-
KaHTaM BHJIbI WJIA TIOBBIIIATh YYBCTBUTEIBLHOCTh METOIOB 3a CUET HC-
MOJIb30BaHUS (PU3MOJOTUUECKUX W OMOXMMHUYECKUX TOKa3aTeseH.
OpHako MPUMEHEHHUE ITUX IMOKa3aresied TpeOyeT YCTaHOBJICHUS KOp-
PENSIMA C OCHOBHBIMHU TTOKa3aTEISIMHU TOKCHYHOCTH. ¢ M3MEHCHHEM
YUCJICHHOCTH, TUIOJJOBUTOCTH, Pa3MHOXKEHHUS U Ka4eCTBa MOTOMCTBA.



JlabopaTopHasa pa6oTta 1
BausiHue Xumu4ecKux eeujecme Ha YUC/1eHHOCMb K/1emokK
3e/1eHbIX NPOMOKOKKO08bIX 8000poc.iell

IIpu wuccnenoBaHWM TOKCHUYHOCTH 3arpsi3HEHWM W CTOYHBIX BOJI
B OTHOIIICHUM YHCJICHHOCTH BOJOPOCIEH M MpOoIEeccoB (POTOCHHTE3a
yAOOHBIM OOBEKTOM SIBJISIOTCS OHHOKJIETOYHBIC 3€JICHBIC BOJIOPOCIIH,
BBIPAIIICHHBIC B KYJIbTYpax B J1a0OpaTOpHBIX yciaoBusX. MIcoab30BaHue
3€JICHBIX BOJAOPOCIICH B TOKCUKOJIOTHYECKUX IKCIIEPUMEHTAX B KAUE€CTBE
TeCT-00bEKTa HEOOXOAMMO, T.K. UM IPUHAIICKUAT BEIyIIas PpPOJb
B CHHTE3€ OPraHUYECKOro BEIIECTBA B BOJIOEMAX, a TAKKE B MpoIeccax
dhopMHpOBaHUS KauyeCTBa IIPUPOJHBIX BOJI, HAMPABICHUE KOTOPBIX MO-
YKET 3aMETHO MEHSITHCS B IPUCYTCTBUU 3arPSI3HSIONINX BEILIECTB.

KynbsTHBUpOBaHUE, T. € MOJYYCHUE XOPOUIEr0 POCTA U PAa3BUTHUS
OJTHOKJIETOYHBIX 3€JICHBIX BOJIOPOCIICH, B J1a00OpPaTOPHBIX YCIOBHSX
OOyCJIOBJICHO HAJIMYMEM OIPECICHHON TMOCTOSHHOW TeMIepaTyphl,
JIOCTAaTOYHO MHTEHCHUBHBIM OCBEIICHUEM M HAJIMUMEM KOMILICKCA MH-
HEpaJIbHBIX 3JIEMEHTOB B TUTATEJILHOU Cpe/Ie.

Pazmunbie Bogopocian TpeOyroT ISl HOPMAJIBHOTO POCTa M Pa3BH-
THS ONPEJCICHHON TEMMEPATYPhl. BOIBITMHCTBO 3€JEHBIX BOIOPOCIICH
xopomro pacteT mpu Temireparype 18— 20 °C. Takoil amama3oH Temiie-
paTyphl JIETKO TOAJIEPKUBAETCA B JlabopaTopun 0e3 MPUMEHEHHS J0-
MOJIHUTENILHBIX UCTOYHUKOB 00OTpEBa 3a CUET CBETA OT JiaMIl OCBEIIle-
HUsl. B KauecTBEe MICTOYHUKOB MCKYCCTBEHHOTO OCBEILICHUS KETATEITBHO
IPHUMEHATh JIIOMUHECIICHTHBIC JaMiibl gHeBHoro ceera (JIZIC, 1C),
T. K. OHU UMEIOT HauOOJIBIIIYI0 UHTCHCUBHOCThH (DU3UOJIOTMUECKON pa-
nAanuu. [ KyJIbTUBUPOBAHUS BOIAOPOCIEH, KAK ITPABUIIO, UCIIOJb3Y-
IOT IHUTaTeNbHbIe cpeanl Tamus, IIpara 1 ¥Ycnenckoro (Tadi. 1).

IIpu mpoBeAECHUN TOKCUKOJIOTHYECKUX HUCCIEAOBAHUN MO BbISIB-
JICHUIO BJIWSIHUS PA3JIMYHBIX TOKCHYECKMX BEIIECTB W CTOYHBIX BOJ
Ha BOJIOPOCIM HEOOXOIMMO HCIIOJB30BaTh JBa BapHaHTa Ompejace-
HUSI TOKCUYHOCTHU: YCKOPEHHBIA U DKCIIEPUMEHTAIbHBIN. Kax1blii Ba-
pUaHT o0jiajlaeT OMpEeACICHHBIMU IPEUMYIIECTBAMHU. Y CKOPEHHBII
METOJI MEHEE UyBCTBUTEIbHBIN, HO OBICTPHIN U JA€T OTBET HA BOIPOC,
SABJISICTCA CTOYHAS BOJA WJIM UCHBITBIBAEMOE BEIIECTBO OCTPO TOKCHY-
HbIM WK HET. OH OCHOBaH Ha ONPEIEJICHUU BBIKMBAEMOCTH BOJIO-
pocneii Chlorella vulgaris (puc.1) m Scenedesmus quadricauda
(puc. 2), BEIpaIllcHHBIX HAa TUTATEILHOU CpeJie.
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Tabnuia 1

Cocmae cpeo 01 Kyabmueuposanust 3eJ1eHblX 6000pOCell

Connt Cpena, r/n
Tamus IIpara YcneHckoro
KNO; 5,0 0,1 0,025
MgSO,x7H,0 2,9 0,01 0,025
KH,PO, 1,25 0,01 0,025
CaNO; — — 0,1
FeSO,x7H,0 0,003 — —
Fe2(SO4)s — — —
MUKpPO3JIEMEHTHI 1 mn — —
FeCl3;x6H,0 — 0,001 —
K,CO3 — — 0,0345
MUKpPOITIEMEHTHL:

H;BO; — 2,86 mr/i; MnCl,x 4H,0 — 1,81 mr/in; ZnSO,x7H,0 —
0,222 mr/it; MoO3;— 0,1764 mr/im; NH,VOg — 229,6 mr/n

Puc. 1. Chlorella vulgaris Beijer Puc. 2. Scenedesmus quadricauda
Turp (Breb)

B kadecTtBe TECT-OOBEKTOB B METOJE OMNpPEACICHUS TOKCUYHO-
CTU C UCIOJb30BaHUEM (PU3MOJOTUYECKUX TOKA3aTEJIEH HCIOJb3Y-
IOT MPOTOKOKKOBBIE BOJAOPOCIH, BBIPAIIEHHBIE B TE€X K€ YCIOBUSIX,
YTO W IPU MPUMEHEHUH YCKOPEHHOTro Metoaa. MccnemoBanue oc-
HOBHBIX (PU3MOJIOTMUECKUX U OMOXUMHUUYECKUX IMMOKa3aTeaeu npemy-
CMaTpUBAET MCIOJIB30BAHUE TAaKUX TeCT-PYHKIMU, Kak olpenelie-
HUe xJopoduiuia, CoOoTHOIIeHUEe xjiopoduinoB A u B, onpenenenue
WHTCHCUBHOCTH (DOTOCHHTE3a MO KOJWYECTBY BBIJICICHHOTO KHUCIIO-
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poJa Ha CBETy M MHTCHCHUBHOCTH JbIXaHHUS MO KOJMYECTBY IOTJIO-
IIEHHOTO KUCJI0PO/ia B TEMHOTE.

KieTku Bogopociieit xapakTepu3yroTcs MOCTOSTHCTBOM Mopdodu-
3MOJIOTUUECKUX TMPU3HAKOB, YTO OOJIErdaeT ydeT JereHepUPOBAHHBIX
¢bopM, BO3HHUKAIONIUX II0J] BJIMSHUEM HEKOTOPBHIX TOKCHUKAHTOB.
Haunbomee  xapakTepHbIMU  MOP(OJOTHYECKUMH  HU3MEHCHHUSIMHU
P JICUCTBUM TOKCHKAHTOB SIBJISIIOTCS YMEHBIIICHUE WIIA, HAIPOTHB,
yBEIMYEHNUE Pa3MEPOB KJIETOK BOJOPOCTEH, a TakKe TMOSBICHUE
B KyJIbTyp€ MHOTOKJIETOUHBIX KOHIJIoMepaToB. [ToMumMo 3TOT0, OTME-
JaroT CIEAYIONINE MPEBPAISHUS B COCTOSTHUN KYJIBTYPhI BOJOPOCIICH!
U3MEHEHUE OKpacku (IOoKeNTeHue, MoOJIeAHCHNE, TOTOyOCHHE CyC-
TICH3WH); BUJIOU3MEHEHUE COCTOSIHHS BOJOpPOCICH B cycrieH3uH (To-
MOTECHHOCTb WJIM arperaiys 1o CpaBHCHHUIO C KOHTPOJIEM).

Kputeprem TOKCMYHOCTH TIPU BO3JCHCTBHUM XUMHUUYECKHUX Be-
MIECTB CJIEAYET CYUTATh M3MECHEHHE UYHUCIECHHOCTH KJIETOK BOJOPOC-
JIeH, TIOCJIeIOBATEIbHOCTh MPOXO0XKICHUS UMU BCEX CTaAW Pa3BUTHS
U CIOCOOHOCTh K Pa3MHOXKEHHIO. J[aHHBIE O YHUCIEHHOCTH BOJOPOC-
JIeH SABJISIFOTCS ICXOAHBIM MATEPHAIIOM ISl OTIpeIeNICHUs UX Ornomac-
Chl W JIJIs TIepecyeTa JPYrux KOJWYSCTBEHHBIX IOKasareled (comep-
KaHWSA MMUTMEHTOB, OEJIKOB, MHTEHCUBHOCTH JbIXaHUA, (POTOCHHTE3a
M JIp.) Ha OJIHY KJICTKY WJIA eTUHUIY Onomacchl. OCHOBHBIM KPUTEPH-
€M TOKCUYHOCTH NPH ACHCTBUM XMMHUYECKUX BEIIECTB U CTOYHBIX BOJ
Ha BOJIOPOCTM CUUTAETCS W3MEHEHHE YHCJICHHOCTH BOJIOPOCIEBBIX
KJIeTok Ha 25 % u Gouee.

B Hacrosiiee BpeMs pazpaOoTaHbl METOAUKHA OMOTECTUPOBAHMS,
UCIIOJIB3YIONINE B KA4eCTBE TECT-OOBEKTOB Pa3sHOOOPa3HBIX THAPO-
OMOHTOB, B TOM YHCJE TpocTeHmmx (MHQPY30pUH, KTYTHKOHOCIIBI),
KHIIIEYHOIIOJIOCTHBIX (THAPHI), YepBer (IIaHapuu, MUSBKH), MOJUTIOC-
kOB (IIacTHHYATOX)aOepHbIe, OPIOXOHOTHE), PaKooOpa3HbIX (IadHuu,
ramMapychl) U pbIO.

MeTo/1b1, HUCTIONIB3YIONINE B KAY€CTBE TECT-OPTaHN3MOB HH(PY30pHid
(Tetrahymena pyriformis, Euplotes balteatus, Paramecium caudatum
W JIp.), OCHOBAHBI Ha OIIEHKE CTCIICHW MX CIIOHTAHHOM JBHraTelIbHOM
AKTUBHOCTH, BBIKUBAEMOCTU WJIM CTETICHH MPUPOCTA WX YHUCICHHOCTH.
Wccnemyemplii pacTBOp CUMTAIOT TOKCUYHBIM B CIIy4ae CHUKCHHUSI JIBU-
raTeJbHOM aKTMBHOCTH, BBDKMBAGMOCTH WJIM TIPUPOCTa YHUCICHHOCTH
nH(}Y30puil IO CpaBHEHUIO ¢ KOHTpoJjieM. O HaKko B CBsI3U ¢ (HU3HOJIO-
TMYECKUMH OCOOEHHOCTAMM MPOCTEHIIINX OTHOKICTOYHBIX OPTraHU3MOB
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UX YyBCTBUTEIILHOCTh KO MHOTMM (haKTOpaM BHEIIHEH Cpelbl, B TOM
YHCie U K HEKOTOPhIM TOKCHUKAHTaM, KpaiiHe crienuduyHa U He COMo-
CTaBUMa C YyBCTBUTEILHOCTbIO MHOTOKJIETOUHBIX KUBOTHBIX.

JIJ1st padoThl HEOOXOAMMO. KOHTPOJIbHAS KyJIbTypa Scenedesmus
quadricauda (Turb.) B ¢a3e nmorapubmuueckoro pocrta (8—10 nHeid);
KyJbTypa BOAOpOCiEH mocie 3-CyTOYHOM SKCIO3WMLHMHM B PacTBOpax
®OC (0,01 wmr/n); denoma (0,01 mr/m) m a30THOKHCIIOrO CBHUHIIA
(0,01 mr/n); mukpockon (oxyssp X15, oobektuB X8); kamepa ['opsie-
Ba; TMIOKPOBHBIE CTEKJA; J03aTopbl mumneroynbie ob6vemom 0,1
u 0,5 cm®; 6ymara QUIBTPOBAIBHAS.

3amanme. IlpousBecTH MOJCUET KIETOK BOJOPOCIEN B KOH-
TPOJILHON KYJNBTYpE W MOCIE 3-CYTOYHOM SKCIIO3MIIMU B PacTBOpax
®OC, ¢peHona U a30THOKUCIOTO CBUHIIA. OTMETUTh Hauuue Mopdo-
JIOTUYECKUX U3MEHEHUH KJIETOK BOJIOPOCIICH U COCTOSTHUE KYJIBTYPHI.

MeToauka UccJIeI0BaHUA

Kamepa T'opsieBa — yCTpOMCTBO Id MOJACYETA KIIETOK
WIM UHBIX COM3MEPUMBIX C HUMU YacCTHUI B 33JJTAaHHOM 00bEME >KHJIKO-
cti. Kamepa npencrapiser co00il TOJICTOE MPEIMETHOE CTEKIIO, UMeE-
IolTiee MPSMOYTOJIbHOE yrimyOsieHne (Kamepy) ¢ HaHECCHHONW MUKPO-
CKOMHMUecKoH ceTkoi (puc. 3).

Puc. 3. Kamepa I'opsieBa

['my6una xkamepsnl coctaBnseT 0,1x0,005 mm. Ha nue yrioyOnenus
BBITPABUPOBaHA ceTka W3 225 OOJbIIMX KBAJAPaTOB, YacTh KOTOPBIX
noJipasjiejicHa Ha MaJble KBaapathl (puc. 4). Pasmep maiioro kBajapara
— 0,05%0,05 MM, pa3smep Gombimoro kBagpata — 0,2%0,2 mm. 'my-
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ouna kamepsl — 0,1 mm. O0beM xkunkoctu B 1 mMajioM KBajpaTe —
0,00025 MM (Mki). O0beM )uUAKOoCcTH B 1 OOJBIIOM KBaapare —
0,004 mm® (Mxi1). OGbem kamepst [opsieBa cocrasisier 0,9 Mm® (MK).
[Tepen HauaoM pabOTHI PEKOMEHIYETCS PaCCMOTPETh CETKY KaMephbl
['opsieBa cHauana moa MaibiM yBenndeHueM (0O0bekTuB X8,0), 3aTeM
1101 OOJIBIIINM YBEITUUICHUEM.

Puc. 4. Bonbiioi kBasipat kamepsl I'opsieBa,
pas3zaeneHHbIl Ha 16 Manbix kBajapaToB (A)

[Tepen ucnonb3oBaHueM kamepy l[opseBa WM MOKPOBHOE CTEKIIO
HEOOXOJMMO TIIATEJILHO MPOTEPETh KYCOUKOM YHCTOrO0 OMHTA, CleTKa
cMoueHHOro B 96 %-oM crmmpre. BakHO 00paTuTh BHUMAHHE HA TO, YTO
Ipy OOMJIBHOM CMa4YMBAHUU YacCTh CIIMPTA MOXKET HE YCIEeTh UCTIAPUTh-
csi. DTO MpUBEIET K HAPYIICHUIO TIOJIBMXKHOCTH KJIETOK BOJAOPOCIICH.

Crnengyer NpUTEPETh MOKPOBHOE CTEKIO K OOKOBBIM ILIOIIAJIKAM
kamepbl ['opsieBa 110 mosiBiaeHus1 kojer, Herotona. [[ns Gomnee kaue-
CTBEHHOT'O TMPUTHUPAHUS PEKOMEHAYETCS CJIeTKa BBIIOXHYTh BO3IyX
Ha TTIOKPOBHOE CTEKJIO, MPH 3TOM HEOOJIBIIOE KOJUYECTBO BJaru CKOH-
JICHCUPYETCS Ha €ro IMOBEPXHOCTH MU OOECHEYHUT XOPOIIWKA KOHTAKT.
TrmiatenbHO B300ATaTh KyJIbTYpYy Bomaopociei. C MmoMoIIbpo J103aTopa
OTOOPAThH KaILIIO KYJIBTYPHI M TIOJHECTH €€ K Kparo MOKPOBHOI'O CTEKIIA.
B cuy KanuuisipHOCTH SKUAKOCTH 3alOJIHUT KaMmepy. [loacyeT kieTok
B KaMepe HAYMHAIOT Yepe3 3—5 MUHYT IOCJIE €€ 3arOJTHEHUSI.

KonmdgecTBo KIETOK MOACUNTHIBAIOT B 25 OOIBIINX KBaJpaTax CeT-
KM, TIepeMeliias ux 1o JuaroHaiu. Ecim B KBagpare HET KJIETOK, CIEIYET
3anucath «0», 4T00bI ICKYCCTBEHHO HE 3aBBICUTH KOJIMYECTBO KJIETOK.
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[ToncunTaB KJIETKH B 25 OOJIBIIMX KBajparax, MPOU3BECTH Tepe-
pacuer Ha 1 cM® o dopmyire:

X =m x 10%,
rae X — o011ee KOJIM4YeCTBO KIETOK B 1 CM3;

M — KOJMYECTBO KJIETOK (CymMma) B 25 O0NbIIMX KBajapaTax.

[ToBTOPUTH TIO/ICUET KJIETOK B BapHaHTaX C KyJbTypamu, 3aTpaB-
neHHasiME POC, PEHOIOM M a30THOKHCIIBIM CBUHIIOM.

KonuyecTBO KIIETOK BBIpa3uTh B MIH Ha 1 ™o (Mura/mo)
win B miipA Ha 1 11 (Mupa/n). IlpoaHanu3upoBaTh HOJyYCHHBIC JTaH-
HbIC, OTMETUB HaJIU4YKe MOP(HOJIOTHICCKUX M3MEHEHUN KIIETOK BOJIO-
pociel u 0011Iee COCTOSTHUE KYIbTYPHI.

Odopmuts npotokos. Caenarb BHIBOBI.

JlabopaTopHasa pa6oTa 2
BausiHue Xumu4ecKux eeujecme Hd 8bIHCU8AEeMOCHb
U yHKYUOHA TbHbIE NOKa3ameJu pecCHU4HoU UHgy3opuu
Paramecium caudatum, Ehrenberg 1838

JIJ1s1 KOJOTMYECKOr0 MPOTHO3UPOBAHUSI BO3MOXKHBIX (DYHKIIHO-
HaJIbHbIX U3MEHEHUN BOJHBIX COOOIIECTB aKTyaJIbHO M3YYEHUE DKO-
JIOTUHM CBOOOJHOKUBYILUX MPOCTEUIINX, COCTABIISIONIUX CYIIIECTBEH-
HYI0 4aCTh MHUKPOIUIAHKTOHA W MHUKPOOEHTOCAa BOJHBIX SKOCHUCTEM.
[Ipocrenire COCTaBISIOT BAXKHEUIIIEE 3BEHO B IUILIEBBIX LEMAX KOP-
MOBBIX O€CIO3BOHOUYHBIX, UTPAIOT BAXKHYIO POJb B MpOIECCax Ccamo-
OYMIICHUS U OYUCTKU CTOYHBIX BOJI.

Hcnons3oBanue Paramecium caudatum, Ehrenberg 1838 B Tokcu-
KOJIOTUYECKUX HCCIICIOBAHUAX OOYCJIOBJICHO CIEAYIOIIUMHU KPUTEPUsI-
Mu. CodeTaHue B mapamMelny NPU3HAKOB KJIETKHA W OpraHu3Ma MO3BOJIS-
€T U3YYUTh KaK KJIETOYHBbIC, TAK U OPraHU3MEHHBIE (POPMBI peakiuu
Ha TOKCHUYECKOE Bo3zelcTBre. KOpOTKUil )KU3HEHHBIA ITUKJI, OBICTPOTA
Pa3MHOXKEHUSA TO3BOJISIIOT NPOCIEIUTh PEAKIWIO0 HAa HWHTOKCUKAIUIO
B OTHOCHUTEJILHO KOPOTKUH CPOK B JNIMHHOM PSIJTy TTOKOJICHUH.

Nudy3opus Paramecium caudatum, Ehrenberg 1838 — mmpoko
pacnpocTpaHeHHas pecHuuHasi uHQy3opusi. TemmeparypHblid ONTHU-
MyM JIe)KUT B ipeaenax 24—28 °C, pH 6,5-7,5.

OCHOBHBIMU PETUCTPUPYEMBIMU TTOKA3ATEISAMU SBJISFOTCS BBIKHU-
BAEMOCTh U PA3MHOXKEHUE, JOMOJHUTEIHHO MOXHO (PUKCUPOBATH
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CKOpoCTh (paromuro3a. lM3meHenne GQYHKIIMM TIATAHHUS SBJISCTCS
HanboJiee YyBCTBUTEIBbHBIM W OBICTPHIM OTBETOM Ha PaHHHUX ATarax
NEUCTBUSI TOKCHMUYECKOTO BEIIECTBA B HEJCTAIbHBIX KOHIEHTpAIUSX,
0COOCHHO B IepBbIC MUHYTHI U YaChl KOHTAKTa C TOKCUKAHTOM.

[Tapameunit KyIbTUBUPYIOT HA PA3JIMYHBIX CpPEHAX.

MunepanbsHas cpena Jlo3uHo-JIO3MHCKOro TOTOBUTCS Ha OMIUCTHII-
JMPOBaHHOHN BOJIC, B 1o’ koropoit pacteopstor 0,1r NaCl, 0,01r KClI,
0,01r CaCl,, 0,01r MgCl,, 0,02r NaHCO,. Cpeny pa3iuBaiOT B KOJOBI
oGbeMoM 20—25 ¢M® i aBTOKJIABHPYIOT B TeueHue 30 MUHYT 10 JJaBIie-
Huem 1,5 atm. [umeit 1uia nHdy30puil CIIy>KUT CMECh YUCTBIX KYJIBTYP
apoxokeit Sacharomices ellipsodes u 6axrepuit Bacillus subtilis, kymbTu-
BUPYEMBIX Ha Cycllo-arape U MsACO-TIeNTOHHOM arape. [ mpurorosie-
HUS TIMTATEIBbHOM B3BECH OEpYT IO OJHOM METJe IPOAOKEeN U OakTepuit
Ha 25 cM° cpenpl. Uepes 2-3 CYTOK CTEPHIIBHO} ITHIETKON POU3BOIST
KOpPMJICHUE MapaMeliii U3 pacyeTa o—/ Kareiab Ha O oM KyJbTyphl. [1o-
KaszareneM XOPOIIETro COCTOSIHHUS KYJBTYphI sIBIISICTCSl 0Opa3oBaHUE Ta-
paMerMsIMU «KOJIbIa» HIDKE MEHHUCKA TPOOUPKU.

banaHOBasi cpefia TOTOBUTCA HA OCHOBE BBICYIIEHHOM Ha BO3JYyXE
OaHa”HoBol KOXKypbl. Kycouku mocneaneit pazmepom okoio 1 cM? TIo-
MEMIAIOT B MPOOUPKU C OTCTOSTHHOW KHIISTYEHOM BOJOH, 3aKPBIBAIOT
BaTHBIMH MPOOKAMU M OCTABJISIIOT IIpu Temmnepatype 24—25 °C 1o nosis-
JeHus OaKTepUaAIbHOM IJICHKU U OITyCKaHUs KyCOUYKa Ha JIHO MPOOUPKH.

JIJis SKCIIEPUMEHTOB HCIIONB3YIOT KJIOHAIBHBIE KYJIBTYphl Tapa-
Meruit. KiIoH BBIBOJIAT CIIEIYIOITUM 00pa3oM: OJHY 0COOb OCBOOOXKTAIOT
OT TTIOCTOPOHHEH MUKPOQIIOPHI IyTEM TOCIIEIOBATEIHLHON TIEpecaky ue-
PE3 HECKOJIBKO MUKPOAKBAPHUYMOB CO CPEJIOW M OCTaBJISIFOT JUI pa3MHO-
xeHust. Korja KommuecTBoO pas3enuBIInXcs UHPY30pHid CTAHOBUTCS J10-
cratoudbM (30—40), ux mepecaxuBarOT B MPOOUPKY CO CPEIOH.

Jiiss padoThl HEO0XOAUMO: KJIOHAJIbHASA KyJbTypa MHapaMeuuiu
Paramecium caudatum; ®OC (0,01 mr/n); ¢enon (0,01 mr/m) u a3zor-
Hokucaed cBuHel (0,01 mr/m); maGopaTopHBIN TIIAHIIET; KaITAJIISAP-
HbIC MUTIETKH (2 mT.); MUKpOCKon OuHOKYJsipHBIH MBC-9; drisTpo-
BaJibHasi OyMmara; 1o3aTopsl nunetoudsie oobemom 0,1 u 0,5 oM.

3aganue. OnpenennTh BBDKMBAEMOCTh MH(PY30pU B pacTBOpax
®OC (0,01 wmr/n), dpenoma (0,01 mr/n) u a30THOKMCIIOTO CBHUHIIA
(0,01 mr/n). OTMETHTh HAJIWYUC CHIDKCHMS JBHIaTelIbHOW aKTHBHO-
CTH, U3MEHEHUS (DOPMBI KIIETKH, JIU3HC.
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MeToauka uccjaea0oBaHus

[Ipu pabote ¢ MHOY30pUSIMHU UCTIONB3YIOT Ja0OPATOPHBIN TIIaH-
mret (puc. 5).

Puc. 5. JIaGopatopHbIii TIaHIIET

JI1s1 MpoBeIeHUsT TOKCUKOJOTHYECKOI0 IKCIIEPUMEHTA B KaXKIbIH
JYHOYHBIA MUKPOAKBapUyM ILJIAHIIIETA C MOMOIIbI0 KaMUJIISIPHOU IH-
METKHU O] MUKPOCKOIIOM OTCAXHBAIOT MO OJHOM ocoOu. Ilomagiryto
C MapaMelusIMU BOJAY MaKCHUMaJbHO yOMPalOT ¢ MOMOIIbIO (PUIBTPO-
BaJIbHOM Oymaru u mpumimBaroT mo 1,0 M pacTBopa TOKCHMKaHTa He-
00XOaMMOM KOHIIEHTpaluu. J[J Kaka0oro pacTBOpa TOKCHKAHTA HC-
noJyib30BatTh 1o 10 ocobeit nudyszopuii. Uepes kaxapie 15 MUHYT B Te-
yeHrue 1 yaca SKCIEpUMEHTa OTMEYaTh HaJIW4YUMe WJIM OTCYTCTBHUE
CHIDKCHMS JBUTATEJIbHOM aKTHMBHOCTH OCOO0el, HM3MeHeHue (HOpMbI
KJIETKH, JTU3uc. OTMETUTh BpeMs Tuoenn uadyzopuil. [{ns cpaBHeHUs
B KaueCTBE KOHTPOJBHOTO BapHaHTa MCIOJB3YIOT HH(PY30pHi, TOMe-
IIICHHBIX B TYHOYHBIE MUKPOAKBAPUYMBbI C TTUTATEIIHLHOMN CpeIoi.

Odopmuts nipoTokoi1. Caenatrs BIBOIBI.

KOHmPO./leble 80Nnpockli

1. JleiicTBHE TOKCMKAHTOB Ha pa3HbIC YPOBHU OMOCHUCTEM.

2. OCHOBHBIC PETUCTPUPYEMBIE IOKA3aTeIN 3E€JICHBIX OJIHOKIIE-
TOYHBIX BOJIOPOCIIEH U PECHUYHBIX UHPY30pHUH, YIUTHIBAEMBIX B TOK-
CUKOJIOTUYECKHUX MCCIICTOBAHUAX.,

3. Ucnonb3oBaHre OJHOKIECTOYHBIX OPTaHU3MOB B TOKCHUKOJIOTH-
YeCKUX HcclieloBaHusaX. [IpeumyinecTBa OJHOKIECTOUYHBIX BOJIOPOC-
ner 1 uHGY30pUi Kak TeCT-00bhEKTOB.

4. TloBeneHue SKOTOKCHMKAHTOB B OKPYXKaIOIIECH cpeje. MOCTyM-
JeHue, TpaHchopMmalus, yaajieHne, HaKoIjaeHne OMOTOM.

5. JleiicTBHE 3arps3HAIONIMX BEIIECTB HA BOJAHBIE COOOIIECTRA.
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TEMA 2. iluarHocTuKa oTpaBJieHUA TUAPOOUOHTOB

JMuarnoctuka (ot rpeuyeckoro diagnostikos — cmocoOHbIi pac-
NO3HaBaTh) — YyUYEHHUE O MeEToJaX, NPHHIMIAX paclo3HaBaHUS
U OIICHKW COCTOSIHUSI O0BEKTa, mpoliecca, siBjieHusl. TepMuH «auarHo-
CTUKa» MePBOHAYATILHO TPUMEHSIICS B MEAUIIMHE, 0003HaYas IPOIIecC
MOCTAaHOBKH JarHo3a. B HacTosiiee BpeMsi OH IHUPOKO UCTIONB3YETCS
¥ BO MHOTHX APYTHX 00JIaCcTSX: AUArHOCTHKA TEXHHYECKas, JHArHO-
CTUKA KOH(MIUKTHOCTH JIMYHOCTH, TUArHOCTUKA KOMITbIOTEpa U Jp.

IIpy AmMarHOCTHKE OTPABICHUM BO3HUKAET Pl BOIPOCOB: MPO-
u30lIa JU THOeTh OPraHU3MOB OT TOKCHKO3a, OT MH(EKIIMOHHOTO
3a00JIeBaHUs WK OT HEOJAronpusATHBIX (PAKTOPOB Cpe/bl; KAaKUM Y-
TEM TOKCHKAHT IOMNajl B BOJOEM; W3BECTHBI JIM MOJIOOHBIC Clly4au
OTpPABJICHUS ?

JIJIsl TMarHOCTUKHU OTPABJICHUS THAPOOHOHTOB MOXKHO HMCIIOJIB30-
BaTh KJIMHUYECKHUE, MATOJIOTOaHATOMUYECKHE, THUCTOJOTMYECKUE, Te-
MaToJoTU4YecKue, (U3UOJOTHUYECKUE, OMOXuMHUUYecKue, Ouodusmde-
CKH€ METObl HMCCJICJAOBAHUS, METOJl YCIOBHBIX PE(IIEKCOB, METO
(YHKIIMOHAIBHBIX HATPY30K, OPraHOJICNTHYECKUE UCCIICIOBAHMUS .

Oco0eHHO Ba)XXHOMU SIBIIIETCS pa3padOTKa AKCIPECC-METOIOB JIHa-
THOCTUKHU OTPABJICHUS.

B nmpakTuyeckoM OTHOIIEHHH HEOOXOJMMO YUYUTHIBaTh Hamboliee
CYIIECTBEHHBIC PEAKIMM BHEIIHETO CHMIITOMOKOMILIEKCA OTpaBlie-
Hud. Tak, npu JeWCTBUU pPa3IMYHBIX TOKCMKAHTOB Ha PbhIO, KaK Mpa-
BUJIO, BOCITPOU3BOJIUTCS OMpE/IeJICHHAs COBOKYITHOCTh peakiuii. Bbl-
JCISIIOT JIBE CTaJHMM IPOSBICHHS peakuuid: 1) craams Bo30OykIeHHS,
COMPOBOXKIaeMasi IEPBOHAYAIBHON JABUTATEIBLHON aKTUBHOCTHIO, TO-
Tepelt pediiekca paBHOBECHS U HMITYJILCHBIM TEPEMEIICHUEM PBIO
B OOKOBOM ITOJIOKEHUH; 2) CTAaausl YTHETECHHUs, BKIIFOYAOIIAs TOTEPIO
JIBUTATEILHON aKTUBHOCTH, YTHETCHHE IbIXaHUs, TOTEPI0 OPUEHTH-
POBOYHON pEaKIMU M PE3KOE OCal0JeHHEe YyBCTBUTEIBHOCTH PhIO
K MEXaHUYECKUM pazapaxkutessiM. [Ipu ¢peHonpsHOM oTpaBiIeHUN TPO-
SBJIICTCS CMEHA TPEX CICIYIONMX Jpyr 3a apyroM das: 1) peskas
JIBUTATENbHAs BO30yJAMMOCTh C KpPAaTKOBPEMEHHBIM 3aBajMBaHHEM
Ha O00K; 2) morepsi pedieckca paBHOBECHS, ONMPOKHUJIbIBAHHWE Ha OOK,
UMITYJBCUBHOE TIEPEMEIICHUE B OOKOBOM ITOJIOKCHHH,; 3) OOKOBOEC
MOJIOKEHUE, COMPOBOXKIAEMOE KOHBYJIBCUBHBIMHU CyJOpOramu, 3a-
BEPLIAIOIIIEECS IIOJHOM IIOTEPEN JIBUTATEIIbHOM AaKTUBHOCTH, pac-
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CTPOMCTBOM JbIXaHUusi M cMepThio. Crnennduyueckue 0COOCHHOCTH
JIEMCTBUA PA3HBIX KOHIIEHTPAIIMK OJHOTO S/1a U OJITHOM KOHILICHTPAILUU
PA3JIMYHBIX SJI0B BBIPAXKAIOTCS B KOJIMYECTBEHHOM BapbUPOBAHUU HE-
crienuueckoi (HOpMbl pearupoBaHUs, KOTOPOU XapaKTepU3yeTcs
onHOTUITHAS 3-(pa30Basi peakiys pa3HbIX BUJIOB PHIO.

JlabopaTopHasa pa6oTta 3
CumMnmomoKomMn/aeKc npu ompasaeHuu pbl6
sdamu pe3op6musHozo delicmaust

[Ipy IpOHUKHOBEHUHM B OPTraHM3M Sl JEHCTBYIOT B 3aBHCHUMO-
CTH OT MX MPHUPOJIBI JTNOO HA HEPBHYIO cHcTeMy (OOJIBITMHCTBO Opra-
HUYECKUX COCIMHEHUHN: (PEHOJIbI, KCUJIOJbI, XUHOHBI, HUTPOCOEIUHE-
HUS, alUKIMYECKUE M TETECPOLMKINYCCKUE COCAMHEHUS, aTKaJIOWIbI,
He(Th, HEPTEPOIYKTHI, CMOJBI U CMOJISTHBIC KHUCIIOTHI, TaHWH, Y-
OunbHBIC BelnecTBa, xjiopopranndeckue (XOC) u docdopopranuye-
ckue (POC) coeqMHEHUS U JIp.), TNO0 FreMOJIMTHYSCKH (aMMHAK, COJTU
aMMOHMS, cBHHEI, ceiaeH u ap.). ®OC, dTopuasl, ITUAHUABI, a3W
HATpHsl, HEKOTOpPbIE JETEPreHThl U JPYrue BEUIECTBA JEHCTBYIOT
Ha pa3Hble PEPMEHTHBIEC CUCTEMBI U HA3bIBAKOTCS IHIUMAMULECKUMU.

HecmoTpst Ha paznuyus B TEUEHUU OTPABJICHHS PBIO sSi7aMU HEPB-
HOTO JIEUCTBUS, KaK MPaBUIIO0, MOKHO HAOJIOJATh ONpE/eIeHHbIE CTa-
JI¥, KOTOPBIE CIEAYIOT OfHA 3a Npyroi (Ha mpumepe (HEHOIBHOTO
OTpaBJICHUA):

1-1 cmaous — wnHadyano OecrokoicTBa. Ilpu mocanke pwIOBI
B YUCTYIO BOJY OHA BEACT ceOs HECIIOKOWHO, MEUETCS M3 CTOPOHBI
B CTOPOHY, yYalllaeTCsl IbIXaTeIbHBIM PUTM U T. 1., OJHAKO YyXKE Ue-
pe3 2—-3 MuHYTHl ycrokauBaeTcs. Ilpu mocagke peiObI B TOKCHYE-
CKHI pacTBOP ITH SBJCHHSI MOTYT 3aTSHYThHCS.

2-1 cmaousi — TePBbIE MPU3HAKU PACCTPONCTBA YyBCTBUTEIHHO-
cTu. [ Hee XxapakTepHO MOJHATHE JTy4eil MIIaBHUKOB, CYJOPOKHOE,
HO OOJIBIIIEH YaCThI0 TOBEPXHOCTHOE JbIxaHue. Hepenako HabmomaeT-
Csl HETIOJTHOE 3aKPBITUE PTa U JIETKOE IPO’KaHHUE YETIOCTEH.

3-1 cmaodusi — CTaaus TOBBIIMICHUS WA TOHMXEHUS Pa3Apaku-
MocTH. [Ipy MOBBIIEHUH PA3APAKUMOCTH XapaKTEPHO CTPEMHUTEIh-
Hoe TuiaBaHue. Jlaxke ciiaOble BHEIIHME BO3JEHCTBUS BBI3BIBAIOT OYp-
HYIO peakiuio pbI0. AHaJoruyHas peakius pbl0 HaOmrogaeTcs
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¥ Ha CBETOBOEC pazapaxkeHue. HaoOOpoT, NMpu MOHMKECHUU UYBCTBU-
TEJILHOCTHU PBIOBI IOUTH HE pEarupyroT Ha pasfipaxkeHue, 0e3pa3InaHo
OTHOCSITCSL K CBETY, K NMPUKOCHOBEHHIO, MHEPTHO JBUTAIOTCS BMECTE
C BOJIOM IpH €€ MepeTuBaHNH.

4-5 cmaousi — TIepBOE pacCTPOMCTBO paBHOBecus. Habmromaercs
ONPOKHIbIBAHUE PbIO HA OOK WIIM CIHUHY. Y OBIYKOB M HAJIUMa OIpPO-
KHAJbIBAHUE HE HAOJIIOIAETCH.

PaznuuaroT cieayromme guosl nomepu pasHo8ecust.

- IPU HAIMYUU Pa3IpaXeHUs] CHUIHHO HAMPATAIOTCS TUIABHUKH,
YTO BBI3BIBAET MOTEPIO CITIOCOOHOCTH K IBHKEHUIO;

- IPU TIOHWKCHUU YyBCTBUTEIHHOCTH HACTYIAET CHIIBHOE H3Me-
HEHUE TOHYCa MBI W Mapajnuy IUIABHUKOB, YTO BBI3BIBAET OMPOKH-
NIbIBAaHUE Ha OOK;

- Tapaind JISATeILHOCTH TUTABATEIIBHOTO TY3BIPS MPHU COXpaHe-
HUU JICSITCIIbBHOCTH TUIABHUKOB;

- TIOJTHOE PACCTPOMCTBO «CO3HAHUA», HET PEAKIMd HU CO CTOPO-
HBI IJ1a3, HU CO CTOPOHBI TIJIAaBHUKOB.

5-1 cmadus — TONHAsE TOTEpsl PaBHOBECHS, TOJIHAS ATAKCHS.
Ha aToi1 cramuu ppiba BHE3aIMTHO OMPOKHUABIBACTCS Ha OOK WUIM CIIHUHY.
DTO COCTOSIHUE, B 3aBUCHMOCTH OT TPHUPOJBI 513, MOXKET OBITh BBI-
3BaHO Pa3TUYHBIMU MPUIHNHAMH.

ToiaTenpHOE HAOIOJEHUE 3a MOTEepEe pbIOO PaBHOBECHS OUCHD
BXHO M MOXKET JIaTh MaTepuaj JJId 3aKIIOYCHUS O JESHCTBHUH sIja.
[Tpu 3TOM ciiemyeT oOpaiiaTth BHUMAaHUE HA CIEAYIOIINE MOMEHTHI:

a) JIBIIINT JIU PHI0A;

0) moaBWKHA K OHA (IpOKaHUE, CTPEMUTEIILHOS TUIaBaHUE, BS-
JIbIe WM 3aTPYTHCHHBIC ABMKCHUS, TIapajIng);

B) CO3HAET» JIU PbI0a CBOE TMOJIOKCHHUE (IBMKCHHE TJia3, KOM-
IICHCATOPHBIC JIBFOKCHUS TUTABHUKOB);

T) HAOJIOJIAIOTCS JIU CYJOPOTH YETIOCTEH, XBOCTA WM IUTABHH-
KOB, KaKOBa MX YacTOTa, YBEJIMUYUBACTCS OHA WU YMEHBIIIAETCA.

6-2 cmaous — aronwms. [losHass mOTepss paBHOBECHS MEPEXOIUT
IIOCTEIICHHO B KOHECUHYIO CTAJHMIO. MHOTHE SJIbI BBI3BIBAIOT CMEPTh
MyTeM YAYIIbs, HEPBHOMMAPATUTHYCCKHUE SI/IBI MAPATU3YIOT ABIXATCIb-
HBIA TIEHTP. PBIOBI, TOTHOIINE OT Mapaanya, TYCKIO OKPAIIeHbI, TYJI0-
BUIIIE TTOCJIE CMEPTH YaCcTO U30THYTO.

TpymnHOoe okodYeHEeHWEe TpEeACTaBIseT COOOM TMOJTHOE OTBEPJCHUE
TeJa ¥ BCEX IUIABHUKOB. MIHOT/Ia OHO MOKET HACTYNHTh, KOT/Ia JIbIXa-

20



HUE €1lI€ POJ0IDKAETCS. Y TaKuX pbIO kaOepHbIE KPBIIIKU U MJIABHU-
KM MOTYT JBUTAaThCS HECKOJIBKO YacOB IIOCJIE TOTO, KaK OKOYCHEET
XBOCT. XpoMmaToopbl BO BpeMsl TPYMHOIO OKOUYECHEHHS HCYE3aloT,
MTOTOM TIOSIBJISIFOTCS] BHOBb.

i1 paGoThl HeOOXOAMMO: CTCKISHHAS EMKOCTh Ha 37 —
2 mt.; pactBop ®OC (1 %); numerkn Ha 1 M1 — 2 mr.; 5 Mo —
2 wT.; MepHbld muauHap Ha 100 mm — 1 miT.; rpyimia pe3uHoBas; ca-
YOK JJIs1 PHIOBI; 370pOBast peioda.

3ananue. YCTaHOBUTH CHUMITOMBI OTpaBJEHUS PBIO, XapakTep-
HBIC JIJIA SJI0B PE30POTUBHOTO JICUCTBUS.

MeToauka uccjaea0oBaHus

B akBapuyMm C HW3BECTHBIM KOJIMYECTBOM BOJbI, HE MeHee 2 1
Ha ppI0y, 100aBuTh POC (ITOT NECTUIU IMHPOKO HNPUMEHSICTCS
B KaYECTBE KOHTAKTHOI'O WHCEKTHIIMIA M aKapWIMJIa) M3 pacuera
250 mr/n. Ilocie pacTBOpeHHs Ipenapara IMOMECTUTh PBIOY U OTMe-
TUTh BpEMsS Hadaja 3KCIepUMEHTa. TIaTenbHO 3almpOTOKOJIUPOBATH
MOBEJICHUE PHIOBI, BpEMsI HACTYIUICHUS U TPOJIOJKUTEIBHOCTh BCEX
CTAaJUN OTPABJICHUS.

Odopmuts npotokost. Caenarh BHIBOJIBI.

JlabopaTopHasi pa6oTa 4
CuMnmomoKoMmMn/aeKc npu ompasaeHuu pbl6
A0amMu J10KA/AbHO20 delicmaeus

JleTanbHash XapaKTepUCTUKAa CUMIITOMOB OTpaBlICHUs PBIO, HU3Y-
YeHHE MOBEACHHUS PhIO B pacTBOpax, COJICPKAIINX T€ WU UHBIE KOM-
MOHEHTHI CTOYHBIX BOJ B CYOJIETAJIbHBIX U TOKCUYECKUX KOHIICHTpa-
USAX, BaXKHBI NJI1 CO3JAaHUS KIMHUYECKOW KapTHUHBI OTPABJICHUS.
Ha ocHOBaHuU €€ MOXKHO ONPEEIUTh TPYIITY WU MPUPOY s, UTO,
B CBOIO OYE€pE/b, IO3BOJSECT YCTAHOBUTH NPUYUHY THOEIU PHIO
B €CTECTBEHHOM BOJIOEME.

VYCII0BHO pa3nnyaroT skl C JIOKATbHBIM U PE30POTHUBHBIM JICH-
CTBHEM.

K s:0am nokanvrnoeo oeticmeuss OTHOCSTCS

a) HEOPraHWYECKHE BEISCTBA. XJIOp, MEPEKHCh BOAOPOJ]A, Map-
TaHIIOBOKHUCIIBIM KaJduM, 030H, KUCIIOTHI U IIEJIOYH, COJU TSHKENBIX Me-

21



TajutoB (MapraHell, HUKeJb, XpOM, MBIIIbIK, KaJMUH, CBUHEII, KeJIe30,
PTYTh, MeJIb, cepeOpo), OOpHAs KUCIIOTA;

0) opraHuyeckue BeliecTBa: (GpopMajbAerujl, OPraHnYeCKue KHc-
JOTHI, KPACKH, TyOHIIbHBIC BEIIECTBA U JICTEPICHTHI.

Jlenenwue si10B Ha SJIBI JIOKAJIBHOTO U STl PE30POTUBHOTO ACHCTBUS
4UCTO yclioBHOe. Hampumep, MecTHO AeHCTByromui (hopmalibIerui
OJTHOBPEMEHHO OKa3bIBaCT M HEPBHOIAPATUTHIECKOE JCHCTBHE.

Anpl TOKanbHOrO AEWCTBUS PA3PYLIAKOT PECHUPATOPHBIN SIIH-
TeNui xalp, BIUIOTH 10 MOJHOTO OTAEJICHHUS €ro OT HUTeH xkabep-
HBIX TIJJACTHHOK, MHOT/Ia BBI3BIBAIOT KpoBOTeueHHEe u3 kabp. [lopa-
KaeTcsl Koka. XapakTepHO OOMIIbHOE BBIJICICHUE CIU3U Ha kabdpax
U KOXKHOM TIOKPOBE, HEPEIKO IMopakaeTcs poroBuia rias. Habmro-
naercs yaymbe. Ppi6a MOXET THOHYTh ¢ MIMPOKO PACKPBITBIM PTOM
n kabpamu. OOpaTHUMOCTH OTpaBJICHHS PHIO SAaMH JTOKAJIbHOTO
NeHCTBUS HEBEJINKA.

Jiisi padoThl HEOOXOAMMO:. CTCKJISHHBIE €MKOCTHM Ha 371 —
2 mt.; 10 %-it pactBop KOH; mepnsiii mumuaap Ha 200 M, numeTku
Ha 10 M1 — 2 mIT.; 310pOBas ppida; cavok.

3aganue. YCTaHOBUTh U OIKUCATh CUMIITOMBI OTPaBJICHUS PHIO,
XapaKTePHBIC IS SIA0B JTOKAJTBHOTO JACHCTBHS.

MeToauka uccjie10BaHusA

B nBa akBapuyma HaJuTh OTCTOSHHYIO BOJY M3 pacueTa He Me-
Hee 2 1 Ha 1 priOy Becom 50 r. B Boay akBapuyma no6asuth KOH
u3 pacuera 200 mr/o.

B o0a akBapuyma mocaauth pbi0. HaOnrogats 3a mnoBeeHUEM
pBIOBI (IBHUTATEIbHAS AKTHBHOCTD, JIbIXaTeNIbHAS (DYHKIUS), COCTOS-
HUEM BHEITHUX ITOKPOBOB (M3MEHECHHE OKPACKH, OCIM3HCHHE, KpO-
BOMBJIMSAHUS U T. 1.). [Tocite ruOenn peIObI MPOU3BECTH TIATEIbHBIN
BHEIIHUHM OCMOTp, OMUCATh U3MEHEHHUS, XapaKTEePHbIE I KaXKJI0TO
TOKCHUKAHTA.

Odopmuth mpoTokon ombita. Caenarh BHIBOABI O CHEIUPUIHO-
CTH CUMIITOMOB OTPaBJICHUS UCCIICTyEMbIMU STTAMHU.
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JlabopaTopHasa pa6oTa 5
Cumnmomusl ompasJieHus dagHuill necmuyudamu

[TectTunuabpl — coOupaTeNnbHbI TEPMUH, 0003HAYAIOIIUN XUMU-
YECKUE COCAUHEHUS PA3JIMYHOIO CTPOCHUS U IPUMEHSIEMBIC
1151 OOpHOBI ¢ BPEIHBIMH OpPTaHU3MaMH B CEIBCKOM U JISCHOM XO3Si-
CTBE, 3JpaBOOXPAHEHUH, MMPOMBIIUIEHHOCTH U Jp. llecTuumabl sBisi-
FOTCSI OCHOBHBIM CPEJICTBOM 3alllUThl PACTCHWM, >KUBOTHBIX, Pa3jidy-
HBIX MAaT€pHAIIOB OT MOBPEKICHHH Pa3HOOOPa3HBIMU OpTaHU3MaMH.
[IpumMeHeHnE TMECTUIIM0B HAHOCUT OTPOMHBIA BpEJ OKpPYKarollen
Cpele 3a CUET COACPKAIIMXCS B HUX COJIEW MeIu U apceHuibl. [lecTu-
MBI TIOMAJal0T B BOJOEM TakXe B pe3yibTare cOpoca OTXOJI0B
MPEANPUATHI, MPOU3BOASAIINX 3TH XHUMHUUYECKHE coeauHeHus. Oco-
OCHHO OOJIBIITYIO OMACHOCTh IPEJICTABIISIET HEPETYJIUPyeMOe Mormajia-
HUE TIECTHIIMJIOB B BOJOEMBI B pe3yjbTaTe CTOKa ¢ 00pabOTaHHBIX
TEPPUTOPUH C TAJTBIMUA WIH JI0OKIEBBIMU BOJAMH, BO3AYIIHBIMU TEUE-
HUSIMH, aTMOC(EPHBIMHU OCaJIKAMH ¥ MUTPUPYIOIIUMHU )KUBOTHBIMU.

JlaGopaTopHBIe AIKCHEPUMEHTHI, HAIpaBJICHHbIC Ha BBISBICHUE
OCTPOM M XPOHUUYECKON TOKCHYHOCTU TMECTUIUIOB MJII THAPOOUOH-
TOB, JAIOT MPEJICTABICHUE O BO3MOXKHOW OMNACHOCTH IIECTUIIUIOB
JUTSl €CTECTBEHHBIX BOJHBIX 3KocucTeM. Hampumep, ¢ocdopopranu-
YECKHE COCAMHEHUSA, OTHOCSIIUECS K siJaM HEPBHOMAPATUTHYECKOTO
JNEUCTBHS, BBI3BIBAIOT Y THUJAPOOMOHTOB OJHOTHIIHBIE CHMIITOMBI
OTpaBJICHUs. BO30YKJICHHE, PACCTPOMCTBO KOOPIAMHAIIMHU JBIKCHUS,
yrHETEeHHE OOIIIeTO COCTOSIHUS U, HAKOHEII, Iapajiny.

B ocTpbIxX ombITax OCHOBHBIM ITOKA3aTEJIEM TOKCUYHOCTH SIBJISIETCS
rudesib OPraHu3MOB, a B HEKOTOPBIX CIydasXx M3MEHEHHE MOBEICHMUS
’KUBOTHBIX (IBUTATEIbHAS aKTUBHOCTH, aKTHBHOCTH JIBIXaHHMS, PEAKIIHS
Ha KOPM M APYrue BHEUIHHE pa3ApakutTein). Tak, HU3IIHE pakooOpas-
HbIE TIpH BO37eHCTBUM (hOCHOPOPraHUUECKUX MECTUIINIOB CYJI0POKHO
MOACPTUBAIOT AHTCHHAMU, BPAIAIOTCA BOKPYT CBOEU OCH, WU3MEHSIOT
TpackTopuio aBrkeHus. Kpome Toro, dochopopranmdeckne coeanuHe-
HUSI, OTHOCSIIIIMECS K SI/IaM HEPBHOIAPAIUTUYECKOTO JCHCTBUS, BbI3bI-
BaIOT Y TUJAPOOMOHTOB CXOKHE CUMIITOMBI OTpaBJICHUS: BO3OYXKICHHE,
PacCTPOMCTBO KOOPJAWHAIIMY JIBUKEHHUS, TapaIny.

Jast pabotbl HeoOxoamMmo: KyibTypa pgabuuii Ceriodafnia
affinis Lilljeborg (Cladocera, Crustacea); 3 MepHBIX CcTakaHa
Ha 200 mi1; orctosuHas Boma; ®POC (1 %); denon (1 %), muneTku
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XUMUYECKHUE Ha S MJI; MEPHBIN nuiauHap Ha 50 mu1, muneTka ajisi oT-
JoBa naHUN UK MEJIbHUYHBIN ras.

3ananue. BISIBUTH CHMIITOMOKOMILIEKC TP OCTPOM OTPaBJICHUU
napuuit ®OC u penosom.

MeToauka uccjaea0BaHusI

B nanHoii pabote TpeOyeTrcsi mpoBEeCTH HAOIOJIEHUE 32 COCTOSTHU-
eM U TOBEACHHEM Ja(HHA TpU OCTPOM OTPABIEHUH WX PACTBOPAMH
®OC B xonuenTparmu 250 Mr/in u penosna B koHmeHTparwu 50 Mr/i.

B Tpu cTtakaHa (oguMH — KOHTPOJIBHBIM, C aKBapHYMHOH BOJIOH,
JBa JIPYTHMX — CO CBEXKEIPHUTOTOBJICHHBIMUA PAaCTBOPAMH HCCIETye-
MBIX BEIIIECTB) MMOMECTHTD IO 3—5 B3pocCibIX ocobel gaduuit. OT™me-
TUTh BpPeMs Hadajia dKcrepuMmenTa. HaOmromas 3a moBeaeHueMm nad-
HUW B OIBITHBIX COCYJIaX, OTMETUTHh BpEMsl IOSBIICHHS CHUMITOMOB
OCTPOT'O OTPABJICHUS. YBEIIUUCHHUE JBUTATEIHLHON aKTUBHOCTHU, HApY-
HIEHUE TPACKTOPUHU U XapaKTepa ABUXKEHHUsI, BpalllEHUE BOKPYT CBOEH
OCH, OTPaHUYCHHUE JIBUTATEIIHHON aKTUBHOCTH M THOEJIh KUBOTHBIX.

CpaBHUTH TIOBeJieHUE NaHUN B OMBITHBIX PacTBOpax M B KOH-
Tpoiie. Opopmuts npoTokon. CaenaTh BHIBOIBI.

JlabopaTopHasa pa6oTa 6
BausiHue mokcu4yeckKux eeujecmea
Ha yacmomy dbIXame/ibHbIX AKMOo8
OpI0X0H02020 MOoA1I0cKa Pomacea sp.

MOJUTIOCKHM 4acTO HUCIOJB3YIOTCS KaK MHIMKATOPbl TOKCUYHOCTH
BOJHOU cpeapl. [Ipr BO3AEHUCTBUU PA3IUYHBIX KOHUECHTpPALMU psija
TOKCHUKAHTOB BBISBIISIFOTCS M3MEHEHUA IIEJIOTO CIEKTpa IMOBEJICHYE-
CKHX PEAKIUM.

YacToTa nbIXaTeIbHBIX aKTOB Yy MPECHOBOIHOTO OpPHOXOHOTO
MOJUTIOCKa poja Pomacea B Hopme W Tpu JEWCTBUU TOKCHUKAHTOB
MOXET 3HAUUTEJIBLHO OTJIMYAThbCia. MaHTUlHAs IOJIOCTh MOJIJIIOCKA
MMEET MEPETOPOJIKY, pa3ACISIONIYIO €€ Ha IBE 4YacTu. B ogHOM yacTu
HaxXOJuTCA kabpa JiJis BOAHOTO JbIXaHUs, BTOpasi 4acTh (DYHKIIMOHU-
PYET Kak JIETKoe. B €CTeCTBEHHBIX YCIOBUAX MOJUIKOCKM MOJHUMAIOT-
Csl K TIOBEPXHOCTH BOJIBI M 3aXBaThIBAIOT BO3JYX ABIXAaTECIbHON TPYO-
KOW Ojaromapsi €€ pUTMUYHBIM JBWKCHUSIM. B HeOmaronpusiTHbIX
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YCIIOBHSIX, KOTJa COJIEp>KaHUE PACTBOPEHHOTO KHCJIOpPOJIa B BOJIE
CHM)KE€HO, KOJIMYECTBO ITOJbEMOB MOJUIFOCKOB K MOBEPXHOCTH BOJIbI
Bo3pacTaeT. [Ipu aelcTBUM TOKCHKAHTOB MOJUTFOCKH JINOO 3aKphIBAIOT
KPBIIIEUYKON YCThE JJII U3OJISIUM BO3ACHCTBUS, JTUOO YBEIWYMBAIOT
4acTOTY NOABEMOB K MOBEPXHOCTH BOJIBI IS COBEPIICHUS IbIXATEb-
HOT'O aKkTa. B OTIENbHBIX Cllydasix MOJUIFOCK MOKET OCTaBaThCs Y IO-
BEPXHOCTH BOJBI JNIMTEIBHOE BPEMSI.

st padboThl HEOOXOAUMO: CTEKJISITHHBIC HWJIMHIAPH — 4 IIT.;
®OC (1 %), penon (1 %); oTcTossHHAsT ad>pHPOBAHHAS BOJA; MOJLIIOC-
KA — 4 11IT., IUHIETHI.

3aganue. OTMETUTL OCOOEHHOCTH MOBEACHUS U M3MEHEHHE Ya-
CTOTBI JbIXaTEJIbHBIX AKTOB MOJIIIOCKOB MPH MOMEIICHUH UX B pac-
TBOP TOKCUKAHTOB.

MeToauKka UCCJIeI0BaAHUSA

[TpuroroButs pactBopsl ®OC ¢ konneHTpanuein 250 mr/n u de-
Hojia 50 mr/n oobemom 1 nutp. IIpoBecTn HaOIIOICHUE 32 TTOBEICHU-
€M W JbIXaTEJIbHOM AaKTHBHOCTHIO MOJUIKOCKOB IIPU OTPABJIECHHUHM HX
pactBopamu @OC u deHona B 3aJjaHHBIX KOHIICHTpalusx. B Tpu 1nu-
auHapa (OIUH — KOHTPOJIBHBIN, ¢ aKBapHMYMHOH BOIOH, ABa APYTHX
— CO CBESKCIPUTOTOBIICHHBIMH PACTBOPAMHU HCCIICTyEMBIX BEIICCTB)
noMecTuTh 1o 1 Mosmtocky. OTMETUTH BpeMsi Hayajia YKCIEPUMEHTA.
HaGmromas 3a moBegeHUEM MOJUTIOCKOB B OMBITHBIX cOCyAax, 3aduk-
CUpPOBaTh BPEMS IMOSABJIEHUS CUMIITOMOB OTPABJIEHUSA. YBEIUYEHUE
JIBUTATEIbHON aKTUBHOCTH, 3aKPBITUE YCThSI KPBIIICUKON, U3BMEHECHHE
YaCTOTHI AbIXaTEJIbHBIX AKTOB.

CpaBHUTh NOBEIACHHE MOJUIFOCKOB B ONBITHBIX pPacTBOpax
U KOHTPOIJIE.

Odopmuth npotokos. Caenarh BHIBOJBI.

KOHmPO./leble 60Npocki

1. CUMIITOMBI OTpaBJICHUS PHIO U IPYTUX TUAPOOHUOHTOB.

2. Mexanu3M JEWCTBHUS SJOB JIOKAIBHOTO M PE30POTHBHOTO
JIEVUCTBUA.

3. O0OpaTUMOCTh UHTOKCUKAIIMI U (PaKTOPHI €€ ONpeIETSAIOIIHE.

4. 3aBUCUMOCTh TOKCHYEeCKOTOo 3¢@dexrta OoT KOHIECHTPALUH
Y BPEMEHMU JCUCTBUU S/A.

5. Metoa GpyHKIIMOHAIBHBIX HATPY30K.
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TEMA 3. BiiusiHMe TOKCUYeCKHX BellleCTB
Ha XeMopeLueniui ruiApooMoOHTOB

Xemopenenuusi — u30UpaTebHas YyBCTBUTEIBHOCTh OPraHU3Ma
OOBIYHO K HU3KUMM KOHIICHTPAIUSIM XUMHUYECKUX BEIIECTB, OCYIIECTB-
JsieMas opraHaMy OOOHSIHUS Y BKyca. B IIIMPOKOM CMBICIIE — B3aUMO-
JIEUCTBUE XEMOPELENTOPOB C PA3JIMYHBIMA XMUMUYECKHUMHU Aar€HTaMH,
00pa30BaBIIMMHKCS BHYTPH OpraHu3Ma (HampuMmep, MeIuaTopbl HEpPB-
HOW CHCTEMBbI) WIIM TIOCTYIIMBITUMH U3 BHEIITHEH CPE/IbI.

XeMOCEHCOPHBIE CHUCTEMbI MPECTABIAIOT COO0M OHY M3 Hau-
00Jiee UyBCTBUTEJIBHBIX MUILIECHEW ISl IEMCTBUS TOKCHUYECKUX BE-
mecTB. OyHKIIMOHAIBHOE COCTOSIHUE XEMOCEHCOPHBIX CHUCTEM OIIO-
CPEIOBAHHO BIIMSET HAa MOBEJACHUYECKHE PEAKUHUU OpPraHu3Ma B Iie-
aoM. MccnenoBanue MeXaHU3MOB U JUHAMUKN HApyUICHUW MPOLEC-
COB XEMOPEUENIINH, BBI3BAHHBIX J€MCTBUEM TOKCUKAHTOB, SIBISCTCS
BOXKHBIM ISl pa3pabOTKU SKCIPECCHBIX U BBICOKOUYBCTBUTEIIBHBIX
METOJI0B KOHTPOJIS 3a OKpyXarolien cpeaor u ycranoienusa [1JIK
3arpsiI3HUTENICH.

AHaJIM3 XMMUYECKOTO COCTaBa BHEIIHEW WM BHYTPEHHEH CpEHbI
OPTaHU3MOB OCYIIECTBISAECTCS CIEHHAIbHBIMU YYyBCTBUTEIbHBIMU
armapaTaMyu — XeMopelnenTopaMu, obaanaromuMu QyHKIuen Boc-
NPUATUS XUMHUYECKUX pa3pakeHUud u TpaHCPOpMaLMU UX B HUM-
NyJbCHYIO aKTUBHOCTh. Hawnbosiee MmHUPOKO H3yUE€HBI (DYHKIHUO-
HAJIBHBIE CBOMCTBA XE€MOPEIECHOTOPOB, PACIOJIOKECHHBIX B TKaHSIX,
HEIOCPEACTBEHHO I'PAHUYAIIMX C BHEIIHEW CPEIOM.

IIepBUYHOE BOCIHPHUATHE XUMUYECKUX PA3APAKUTEIIEN OCYILIECTB-
JAE€TCA CHENNATU3UPOBAHHBIMU XEMOPEIENITOPAMU — CHEIUAIBHBIMU
00pa3oBaHUsIMHM, B KOTOPBIX MPOUCXOAMUT TpaHCPOpMAIUS IHEPTUU
pa3apa)karolIero CTUMYJa B CUTHAJIbl, HECYIIME HEPBHBIM LIEHTPaM
uH(pOpMaIKIO O ICHUCTBYIOIIEM areHTe.

Baxuenmmm (QU3MOIOrH4ecKuM CBOMCTBOM JIHO0O0OTO peEIenTopa
ABJISIETCSA YYBCTBUTEIBHOCTDh K aICKBATHOMY CTUMYJy. Y POBEHb UyB-
CTBUTEJILHOCTU OIICHUBAETCS TOPOTrOM BO30YXXJICHUSA, T.€. MHUHHU-
MaJIbHOM BEJIMYMHOM CTHUMYJa, CIOCOOHOM BBI3BaTh BO30OYXKICHHE.
Benuunna nmopora o6patHa BeIUYMHE BO30YIUMOCTH.
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Bo3Hukiime B mporiecce 3BOIIONUU XEMOPEIENTOPhI MPHUOOpen
0COOYyI0 YyBCTBUTEIBHOCTh U CHEUU(PUIHOCTH B BOCHPUSITUU OTIECIb-
HBIX CBOMCTB XMMHYECKUX BEIIECTB, YTO MO3BOJISICT UM TOHKO aHAJIH-
3UPOBATh XMMUYECKUE U3MEHEHHUSI B OKPYKAIOIIECH Cpelie U CBOEBpE-
MEHHO Ha HUX pearupoBaTh. UeM ObIcTpee W TOUHEE OpraHu3M IOJIy-
yaeT UHOPMAIMIO O COCTOSHUU BHEIIHEH Cpelibl U €€ U3MEHEHMUSIX,
TeM OBICTPEE OH MOXKET BKJIIOUUTH 3aIIUTHBIE U KOMIIEHCATOPHBIE Me-
XaHU3MBbl B OTBET Ha 3TU W3MEHEHHUs. B 3ToM ciiyyae Bbllie OyayT
Y €r0 BO3MOKHOCTHY BBIXKMBAHUS B SKCTPEMAJIBHBIX YCIIOBUSX.

Ha KuIIeYHOMOJIOCTHBIX MOKa3aHO HaU4Me y HUX crenuduy-
HOCTH XeMopeuenuuu. ¥ ciudomenys u rujip UMEIOTCsS XeMopelen-
TOPBI B BUJI€ YIUIMHEHHBIX CEHCOPHBIX HEMPOHOB CO CHELUAIU3UPO-
BaHHBIMH OKOHYaHUsAMH. HekoTopsle u3 yepBel (TutaHapuu, JT0XkKIe-
BbIC UyepBH) AUP(DEPESHIUPYIOT IO XUMHIESCKOMY COCTABY IUIICBBIC
OOBEKTHI. Y MOJUIIOCKOB XEMOPEIENIUs 3aHUMAET 3HAUYUTEIBLHOE
MECTO B aJallTUBHOM IIOBEJICHUU. Y OPIOXOHOTUX MOJIIIOCKOB,
HapALYy C OAWHOYHBIMU XEMOPEUENTOPAMHU, UMEKOTCS CHELUATU3U-
POBAHHBIE XEMOPEUENTUBHBIE OPraHbl: TOJIOBHBIE U POTOBBIC IIY-
najbiia, Tyosl u ochpaauii (OpraH XMMHUYECKOTO YyBCTBA B MAaHTHM-
HOM MOJIOCTH MOJUTIOCKOB Y OCHOBaHUS *alp, rli€ K HUM MOCTYIaeT
TOK BOJIBI). POTOBBIC IIymanbiia U TyObl pacCMaTPUBAIOTCS Kak Op-
raHbl BKyCa, a TOJIOBHBIC I[yNaJIblla — KaK OpraHbl OOOHSHUS.

PenenTopHbili amnmapaT BKYCOBOM CHCTEMBI PBIO MpECTaBIICH
BKYCOBBIMH TOYKAaMH, PACIOJOKEHHBIMU B CIU3UCTON 000JI0YKe
pPOTOBOM TMOJIOCTH, Ha Xabpax W HapyXHOW MOBEPXHOCTH Tea.
Bocnpusarune XMMUYECKUX pa3fgpaxuTesieil OCylIeCTBISETCS Yy PbIO
peLeNTOPHBIMU anmnapatamMyd OOOHSATEIHLHOW W BKYCOBOH CHCTEM,
a TaK’)K€ HEPBHBIMM OKOHYAHUSAMHU TPOWUHUYHOTO, OIYXIAIOIIETO
U CIIMHHOMO3TOBBIX HEPBOB. PIOBI 001a4al0T UCKIIOYUTEIHHO BBI-
COKOM YyBCTBUTEIHHOCTHIO OOOHSATEIBHBIX PEIENTOPOB, B COTHH
pa3 MpEBbIMIAIONIEH YYBCTBUTEIBHOCTh OOOHSTEIBHOM pelenIuu
4yeJ0BeKa. JTO MO3BOJSAET pbl0aM BOCIPUHUMATh YpE3BhIYANHO Ma-
JbI€ KOHIIEHTPAIIMA XUMUYECKUX BEIIECTB, 001aJal0IIUX 3allaxaMHu.
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JlabopaTopHasa pa6éoTta 7
BausiHue mokcu4yecKux eeujecmea
Ha npoyeccwvl XxeMopeyenyuu 8 NOUCKOB8bIX h08edeHYeCKUX
peakyusix 6ploXoH02020 Moaal0cka Pomacea sp.

XeMOCEHCOPHBIE CUCTEMBI SIBJISIOTCS OJTHON U3 HanboJiee YyBCTBU-
TEJIbHBIX MMIICHEH I JACHMCTBUS TOKCHYECKUX BEIIECTB. DYHKIMO-
HAJIbBHOE COCTOSIHHE XEMOCEHCOPHBIX CMCTEM B 3HAUUTEIIBHOM CTETIEHU
OTPAXKAETCS HA MOBEJACHYECKUX PEAKIUAX OpraHu3ma B 1LeioM. M3me-
HEHME TUIIEBOIO MOBEJACHUS TaCTPONO MOCJE BO3JACHMCTBUS HEJIETAIb-
HBIX 703 TOKCHMKAHTOB MOJKET MCIOJB30BAaThCS IS OLICHKH (DYHKITHO-
HAJIBHOTO COCTOSIHUSL XEMOCEHCOPHBIX CUCTEM B IIEJIOM.

VY MoiutrockoB pojia Pomacea nuiieBoe noBe/IeHue OCYILEeCTBIIS-
eTcs B aBa dtamna. [lepBbiii aTan (HOKMCK MUILEBOM IPUMAHKN) COCTOUT
B JIOKAJIM3aIMU MMUIIEBOr0 UCTOYHUKA U IEJICHAIIPABICHHOTO JIBUKE-
HUS K HEMY. B 3amycke u nmoajepKaHuu 3TON PEaKIMU TJIaBHAsT POJIb
MPUHAIICKAT AUCTAHTHOM Xemoperenuuu. O0 3TOM CBUACTEIbCTBY-
€T XapakTepHas padoTa OOOHSTENbHBIX CEHCOPHBIX OPraHOB — TO-
JIOBHBIX IIYHAJIbIIEB, KOTOPHIMA MOJUIFOCKM COBEPINAIOT MOHUCKOBBIC
«JIOUPYIOIINE» JNBWXKEHUS B BEPTUKAIBbHOW IIOCKOCTH. [llymanbia
MpyA 3TOM, KakK MPABWIO, MAKCUMAaJIbHO BBITAHYTHI W PACCTABJICHBI
B CTOpOHBI. BOmm3u muieBod IpuUMaHKH, Ha paccTosHuu 3-4 cw,
ATal MOMCKA CMEHSIETCA 3TAllOM 3aXBaTa, IMPU 3TOM U3MEHSETCS CTpa-
Terusi MoBeJieHus Moiultocka. [lo mepe mpuOnmxeHus K MpUMaHKe
IIyIajablia CBOPAYUBAIOTCS, MOSBISIOTCS XapaKTEPHbIC NBUKECHUS TO-
JIOBOM U3 CTOPOHBI B CTOPOHY, COITPOBOXKIAIOIIMNECS )KEBaHUEM. B pe-
3yJIbTaTe MPOUCXOJNUT 3aXBaT NMuUIlM. Peanmnu3zamnus BTOpOro 3tamna ocy-
HIECTBJISIETCS B OCHOBHOM OJiarojiaps B3aMMOJEHCTBUIO KOHTAKTHOU
XEMOCEHCOPHOM M MEXaHOCEHCOPHOM CUCTEM I'y0 M TOJIOCTH pPTa.

[Tocne 48-4acoBoi AKCIO3UIIMKA MOJITIOCKOB B PacTBOpPaX TOKCHU-
KaHTOB Ha0JIFOJIal0TCS U3MEHEHUS B TIEPHO/IC ITAIIOB MUIIIEBOrO MOBE-
nenud. Kak npaBuiio, Bpems, 3aTpaunBaAEMOE MOJUTFOCKAMH Ha TTOMCK
Y 3aXBaT NUILEBOM NMPUMAaHKH, YBEJIWYMUBAETCS C BO3PACTAHUEM KOH-
LIEHTPAIMA TOKCUYECKHUX BEIIECTB. Y BEJIUUYCHUE MPOAOJLKUTEIILHOCTH
ATANOB MHIIEBOTO MOBEAECHUS MOJUIIOCKOB CBSI3aHO IPEXKIE BCETO
C yXyauieHneM (yHKIIMOHAIBHOTO COCTOSIHUSI OOOHSITEIbHOW U BKY-
COBOM CEHCOPHBIX cHUCTeM. Mopdhooruueckue JaHHbIE TTOKa3bIBAOT,
YTO PaCTBOPHI TOKCHKAHTOB BBI3BIBAIOT THOEJb OT/ICIBHBIX PEIEHTOP-
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HBIX W DMNHUTCIHAIBHBIX KJIETOK B TOJOBHBIX MIyHadbllaXx U TyOax
Pomacea sp. Uuciio ruOHyIuMx KJIETOK YBEJIUYUBACTCS IO MEpEe BO3-
pacTaHus KOHIEHTPAIIMU TOKCUKAHTOB.

i padoTbl HEOOXOAMMO: TOJCTOCTEHHBIN CTEKIIIHHBIN COCY/]I
— 4 mT.; MOJITIOCKH, TIPEABAPHUTEIHHO 3aTpaBiICHHBIC B pacTBOpax
®OC, denona B xouuentpanuu 0,1 Mr/in; nHTakTHBIE (KOHTPOJIHHBIC)
MOJUTIOCKH; TIMHIIET; OTCTOSHHAS a3pHUpOBaHHAsI BOJIA.

3aganue. OnpenenuTs MPOIOKUTEIBHOCTh 3TAIlOB MUILEBOTO
MOBEJICHUS B 3aBUCHMOCTH OT BapHaHTa JICMCTBYIOIIET0 TOKCUKAHTA.

MeToauka uccjaea0BaHus

[IpoBecTn HaOJIOJEHHUE 3a MUILEBHIM MOBEICHUEM MOJUIFOCKOB,
3aTPaBJIECHHBIX B pACTBOPAX TOKCUKAHTOB.

J71s1 BBIOOpA TOUKM MOMEUIEHUS MOJITIOCKA Ha 0OpaTHOM CTOpPOHE
CTEKJISIHHOM E€MKOCTM MapKepoM OOO03HAYUTh TOYKY IE€pEeCEUCHUs
NpSIMBIX (ABYX TEpECEKaIOMUXCs JTUHUN TuaMeTpa OKPYXHOCTH CO-
cyna). HamTh oTCTOSIHHOM a3pUpOBaHHOM BOJBI B €MKOCTh. Ha Touky
NEePECEUCHUs MIOMECTUTH MHUILIEBYIO0 MPUMaHKy. B kauecTBe mpuMaHKu
MOYHO UCIIOJIb30BaTh I'PaHyJIbl CyXOro KopMa.

B kaxaplli cOCyJ TOMECTHTh II0 OJHOMY MOJUTIOCKY (ITocie
48-vacoBoii skcno3unuu B pactBopax ®OC, deHosa) Ha 3aTaHHOC
pacCcTOsIHUE OT MUIIEBOM MpUMaHKU. OTMETUTH BpeMsl Hayaja dKCIe-
puMeHTa. OTMETUTh OCOOCHHOCTH MOBEJCHHUS, MPOJIOKUTEILHOCTD
NIEPBOr0 W BTOPOrO 3TANOB MUIIEBOrO MOBEACHUS, O0IIEee BpeMsl J0-
CTHKEHHSI MOJUTFOCKOM MTPUMAaHKH.

CpaBHUTH MOBEACHUE U MPOJIOTIKUTEIBHOCTh MOUCKOBOTO MOBE-
JIEHUS] UHTAKTHBIX U MPEBAPUTEIHHO 3aTPABIECHHBIX MOJUIFOCKOB.

Odopmuts npotokosn. Caenarbh BHIBOBI.

JlabopaTopHasa pa6oTa 8
Xemopeyenyus seujecma Kodicel As12yUKU
(no uzmeHeHu Yyacmomel dbIXAHUS1)

Yacrora ApIXaHUs y JATYIIKU U3MEHSETCS B IIMPOKUX MPEIeax
IpU BO3JECHCTBUM PA3IMUHBIX (PAKTOPOB, B TOM YHCJI€ U aHTPONOTEH-
HBIX (XMMHYECKOE 3arps3HeHHEe OKpyxkaromieh cpensl). [lo wactore
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JIBIXaTeNbHBIX JIBIDKCHUH JISITYIIKH MOYKHO CYJIUTHh O PEaKIMHd opra-
HH3Ma JKHBOTHOTO Ha pa3INdYHbIC BHEIITHUE BO3ACHCTBHAI.

st padboThl HEOOXOAMMO: JISATYIIKA; NpernapoBaibHas AOIICYKA
c OyJlaBKaMH; OMHT, MTOYKOOOPA3HbIN Ta3UK; YHUBEPCAIbHBIN IITATUB;
dboTtonpeodpazoBaTesib ¢ cepPUHKOMN; OJOK MUTAHHUS, CAMOIMIITYIITUN
peructpatop H-338; rnasHoil ckamblienb; BaTa, MHUIETKU TJIa3HbBIC,
CTEKJITHHAs TpyOOUKa, MaJICHbKasi PE3MHOBAS TPyIla; OTCTOSIHHAS BO-
na; pactBopsl: Genoa (50 mr/im), ®OC (250 mr/n).

3ananme. V3yunuTh BIMSHHME TOKCHYECKHX BEIIESCTB Ha JIbIXa-
TEIbHYIO0 (QYHKIIMIO JIATYIIKH, UCTIONB3YsI alllJIUKAITIO BEIIECTBa, 00-
JAJA0MIETO KOXKHO-PE30POTUBHBIM JCHCTBHEM, HA KOXY IEepeIHEH
JIATIIKH )KUBOTHOTO.

MeToauka uccjaea0BaHus

YcraHoBka nisi rpadUuecKOil perucTpaliy JbIXaTelbHbIX JIBU-
KEHUH JIATYIIKY BKJIIOYACT IIPENapoBabHYIO JTIOCKY, YHUBEPCATbHBIN
mTaTuB ¢ ¢QoTomnpeodOpazoBareneM, cepdrHKY, 3aKPEIUISIONIYIOCS Ha
KOXe auadparMbl pTa JATYIIKHA, CAMOIUCEI] JIJIsi PETUCTPALIM JIbIXa-
TEJIbHBIX JIB)KCHUH, OJIOK MUTaHUS.

C uenpio 00€3BWKHMBAHUS JISTYIIKY IJIOTHO TEPEeOMHTOBATH
10 HAIIPaBJICHUIO CBEPXY BHU3, HAUMHAS C MOsica EPEAHMUX KOHEUHO-
crei. Ilpu 3ToM HEOOXOMMO OCTaBUTH CBOOOJHOM JIEBYIO BEPXHIOKO
JanKy JSTYIIKH.

3arem 3aUKCUPOBaTh KUBOTHOE OyJaBKaMHu 3a OMHT Ha Iperna-
pPOBAJIbHOM JOCKE CIIMHKOM KHU3Y. bUHT cMauuBaTh OTCTOSSHHOW BO-
JI0OM MO Mepe BBICHIXaHHUA, YTOOBI UCKIIOYUTH TMOJACHIXAHUE KOKHBIX
nokpoBoB Jiarymiku. Cepdunkoi 3axBatuth auadparmy pra. Hana-
TUTh TpaUUECKyI0 PETUCTPAITUIO IBIXaTEIbHBIX IBUKEHUN JIATYIIKH.
B Teuenue 1 — 2 MUHYT 3anucath UCXOJHBIC IbIXaTEIbHBIC JBUKCHUS
nuadparmel (KOHTPOJIb), 3aTeM, HE MpEKpalias 3anvcH, HAaHECTH Ha
OJIHY W3 TIepeAHUX JIAMOK JIATYIIKH PACTBOP MCCIIEIYEMOT0 BEIIeCTBa
U B TeueHue 2 — 3 MUHYT PETUCTPUPOBATH JIbIXATEIbHBIC JIBUKECHUS
(oTMeTHTh Ha JaUarpaMMHON JICHTE MOMEHT HAHECEHHUs pacTBopa, a
TaK)Ke Ha3BaHUE M MCIOIb3YEMYIO KOHIICHTPAIUIO BEIISCTBA).

3anucaB MCXOJHBIA PUTM JIbIXaHUS, MMOBTOPUTH SKCIEPUMEHT C
JIPYTUM TOKCHKAHTOM, TIPEABAPUTEILHO MPOMBIB JIANKy OOJBIINM KO-
JUYECTBOM OTCTOSHHOW BOJIbI M TOACYHMTATh YaCTOTY W aMIUIUTYIy
JIBIXaTENbHBIX JIBIOKCHUH JISTYIIKA B KOHTPOJIE U MOCJIE BO3JEHCTBUS
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XUMHUYECKOro BeniecTBa. I[IpoaHanm3upoBath pe3yJsibTaTbl, 0OOCHO-
BaTh U3MEHEHUE JIbIXaTEIbHOW (DYHKIMHU MPU BO3JCUCTBUU BEIIECTB
Ha KOXY JISATYIIKH.

OdopmuTts npoTokos onbita. Crenath BEIBOJIBI.

JlabopaTopHasa pa6oTa 9
H36ezaHue pbl6aMu HEKOMOPbIX MOKCUYECKUX 8eujecma

JIECSATKM U COTHU BEIIECTB, B OCHOBHOM OPTaHUYECKOUN MPUPO/IBI,
MOCTYMAIONMe B BOJOEM, MOTYT OKa3aTh OTIYTHBAIOIIEE JCHCTBHE
Ha pbI0. OTHUM W3 MHOTOYHMCIICHHBIX HETaTUBHBIX BO3JICHCTBUM, OKa-
3bIBAEMBIX CTOYHBIMU BOJIAMU HA BOJIOEM, SIBJISIETCS TOSBJICHUE HeE-
POXOAUMBIX XUMHUUECKUX 0aphepOB Ha IyTH MUTPAITUHU PHIO.

DKCIEPUMEHTAIILHO YCTAaHOBJIEHO, UYTO (DOPENb, TOIbSH, KOJIOIII-
Ka 00JIa1af0T CIOCOOHOCTHIO pa3finyaTh U U30eraTh TOKCUYECKHE pac-
TBOPBI CBUHIIA, CyJb(aTHbIC U CYyIb(OUTHBIC COCIUHCHHS, COACpIKa-
IIMECS B CTOYHBIX BOJIaX OyMaKHOUM MPOMBIIIJIEHHOCTH. Peakuus prio
M0 OTHOIICHUIO K Pa3JIMYHbIM KOHUEHTPAIUSIM OJHOTO U TOTO K€ Be-
IIECTBAa HEOJHO3HAYHA. PHIOBI MOTYT M30eraTh OTHOCHTEIHHO BBICO-
KH€ KOHIICHTPAIIMM TOKCHUYECKOTO BEIIECTBA M MPUBJIEKATHCS OTHOCH-
TEJILHO HU3KHUMHU.

OU3HOTOTHUECCKNE MEXaHU3MblI PEAKIIMM OOHAPYKEHUS U peak-
I n30eraHus pa3audHbl. B oCHOBE peakiuyu OOHapyKEHHUS TOKCH-
YECKHUX BELIECTB JECKHUT (PYHKIMOHAIbHASI aKTUBHOCTb XUMHUYECKOTO
aHajau3zaTopa, 00bEeAMHSIONIET0 BKYC, 0OOHSHUE U 00IIee XUMUYECKOE
qyBCTBO. [locTynaromast nadopManus aHaTU3UPYETCs B IEHTPaIbLHON
HEPBHOM CHUCTEME M TepeaaeTcsl B JOKOMOTOPHBIN amnmapar, pyHKIH-
OHAJIbHAsl aKTUBHOCTh KOTOPOTO JISKUT B OCHOBE PEaKIINU N30eTaHus.

B psine citydaeB B pe3ysbTare 010KaIbl XeMopenenTopoB (000HS-
TEJIBHBIX PEIENTOPOB), MEXAaHOPEIIEITOPOB OOKOBOW JIMHUM U TIOpa-
’KEHUS YyBCTBUTEIBHBIX KJICTOK YCUKOB PHIO HU3KMMHU KOHIIEHTpAIIU-
SIMH TOKCHUKaHTa HaOJI0/1aeTCsl OTCYTCTBUE Y PBIO peakIuu n30eranus
HA TOKCUYECKHUE BEIECTBA.

Jast pa6oTel HeoOXxoaumo: mpudop JkoHca (puc. 6); menkas
peioa — rynmu (Poecilia reticulata); 1 %-e pacTBOpbI a30THOKHCIIOTO
CBMHIIA, aMMHaKa; MepHble mMHAPHI HA 200 M — 2 1mIT.; MEpHBIC
k0J1061 Ha 200 Mi1 — 4 mIT.; XUMHU4Yeckue nmunerku Ha 10 i1 — 2 mr.;
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aKBapUyM C OTCTOSHHOM M a’pUPOBAHHOM BOIOIIPOBOJHOM BOIOM
Ha 40 TuTpoB.

3ananue. Mccnenys peakuuio pbl0 Ha pa3iM4HbIEe KOHIEHTpa-
MU TOKCUKAHTOB, YCTAHOBUTH KIOPOT MPHUBJICUCHUSI» U KIIOPOT OT-
nyruBaHus» pbi0. ONpenenuTh «OTIYTHBAKOIIME» U IPUBJIEKAIO-
1[1e» BEILECTBA.

MeToauka uccjaea0BaHus

BenuurHOM mopora sBIISIETCST HAMMEHBIIEE KOJIMYECTBO TOKCH-
KaHTa HAMMEHBIIECH KOHIIEHTPAIMH, MPOIYIICHHOIO 4Yepe3 KaMepy
Y BBI3BIBAIOIIETO PEAKITUIO PHIO.

Puc. 6. Cxema mpubopa J>xoHca:
1 — muuHIpUYecKas CTCKIISTHHAS KaMepa ¢ Pe3MHOBBIME MPOOKaMH,
UMEIOIIIMMH OTBEPCTHSI IJIsI CTOKA BOJIBI; 2 — COCyA 00BeMOM 3 TUTpa
C IBYXXOZIOBBIM KPAHOM ]ISl CO3/IaHUS IPOTOYHON CUCTEMBI B Kamepe;
3 — J03UpYIOMIUM cocyT sl TOKCUKaHTOB 00beMoM 200 M1 ¢ Tpexxoo-
BBIM KPaHOM, TTO3BOJISFOIIMM MPOIYCKATh TOKCUKAHT Yepe3 MPaByIo
WM JICBYIO TIOJIOBUHY KaMepbl; 4 — MUIAHTY C BAHTOBBIMHU 32)KUMaMHU
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Jlns paboTtel cTekissHHy0 Kamepy (1) moBepHyTh TpaBoil cTO-

pOHOI BBEPX, OTKPHITH MPOOKY, 3allOJIHUTh KaMepy Ha ¥4 o0bema
OTCTOSIHHOM BOJIOM M3 akBapuyMa M MOMECTUTh B Hee 3 PBIOOK.
[TpoOKy MIOTHO 3aKPHITh U YKPEIUTh KaMepy Ha MOJICTaBKE B TOPH-
30HTaJILHOM TIOJIOKEHUHU. Perynupyst BHHTOBBIC 3aXUMBI (4), B TOM
qUCJie W HAa CIMBHOM IIJIAHTE, CO3/1aTh B Kamepe clIiabyro MpoTodY-
HOCTh BOJIBI, TOJIMBass BOAY B cocynd (2) mo mMepe HeoOXOIUMOCTH.
B Tteuenue 10-15 munyT HabmomaTh 3a MOBEJASHUEM PBIO, OTMEYas
XapaKTep UX PacloJIOKECHUS B KaMepe.

[IpuroroButs no 100 Ma pabounx pacTBOPOB C KOHIICHTPAIUSIMHU
uccinenyembix Bemects 1 mr/i, 10 mr/ir, 100 mr/m.

3anoaHuTh A03upyromui cocyn (3) pacTBOPOM TOKCHKAHTa He-
00X0AMMON KOHIIeHTpanuy (HaunHas ¢ Majgoi — 1 Mr/ir) U MeJICHHO
IPOIyCKaTh €ro 4epe3 KaMepy CO CTOPOHBI CIIMBHOTO NMUTaHTa (4TOOBI
TOKCUKAHT HE PaCHpOCTPAHSIICS IO BCeMy 00beMy Kamepbl). OTme-
TUTh, KAKOE KOJMYECTBO BEIICCTBA 3aJIAaHHON KOHIICHTPAIIUU BBI3bIBA-
eT Ty WIA UHYIO pPeakinto peid. OnpeneauTh MOpOroBbie KOHIICHTpA-
IIUU <IIPUBJICUCHHUS» U «OTIMYTUBAHUS». MEXITy KaKIbIMH HCCIIEI0-
BaHUSMH TIPOMBIBATh aKBapUyM OTCTOSHHOW BOJOW, CO3/aBas ITOJI-
HYIO IPOTOYHYIO CUCTEMY.

OdopmuTth mpoToKoi onbiTa. Caenarh BBIBOIBI.

KonmpoussHele gonpocul

1. Ponb xemMopeneniiuu B >KU3HU KUBOTHBIX.

2. Xemopeneniusi TuapoOroHTOB. Jlokanuzaius XeMoperenTo-
POB U UX CIIEIU(PUIHOCTB.

3. ObnapyxeHne u n3deranne ppl0aMu TOKCHYECKHUX BEIIECTB.

4. Mexauu3zMm gaeiictBus  (pocopopraHMuecKux COETUHECHUIM
U (heHoJIa Ha OpTraHU3M.

5. CTpyKTypHO-MOP(OIOTHUSCKUE HAPYIIICHUS TIPH HHTOKCHKAITHH.
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TEMA 4. /lelicTBUe TOKCUYECKMX BellleCTB
Ha BeretaTuBHble QYHKIHU TUAPOOUOHTOB

B nauane XIX B. Mapu ®pancya buma (1801), dpaniry3ckuii
aHatoM U (U3MOJOr, pazAcawl (PyHKIMU >KUBOTHOIO OpraHu3Ma
Ha COMaTUYECKUE, WM aHUMMaJIbHbIC, U BereTaTuBHbIC. BereraTuBHBI-
MU Ha3bIBAIOT T€¢ (PYHKIIMH, KOTOPBIC OCYIIECCTBISIOT OOMEH BEIICCTB
B I[EJIOCTHOM OpPTaHU3MeE, T. €. TAKUE MPOLECCHI, KaK JIbIXaHUE, KPOBO-
oOpallieHne, MUIleBapeHue, BbIICICHHUE, POCT U Pa3MHOKEHHUE.

ITo xapakTepy «u30UpaTEILHON» TOKCUYHOCTH BBIACIISIOT:

- «cepJieyHbIe» sAabl (HUKOTHH, Kypape, aTpOIMH, MYyCKapuH
U JIp.) — OKa3bIBAIOT KapAHMOTOKCHYECKOE JACHCTBUE, KOTOPOE IIPOSIB-
JAE€TCSI B HApPYIIEHWM CEPACYHOTO pUTMAa H MHPOBOJUMOCTH.
[Ipu HApymIEeHNU CEPJICUHON MTPOBOJIUMOCTHA MPOUCXOAUT HAPYIIICHUE
MPOBEACHUS CEPACYHOrO UMITYJIbCA MO MPOBOASIICH CUCTEME CEPALIA.
[Ipu 3 TOM HaOMIOIaETCS HApPYILICHUE MOCIEA0BATEILHOCTH, CKOPOCTH
Y CUJIbI BO3OY’KJICHUSI U COKpaIlleHUs cepjiia JIMOO OTCYTCTBYET CO-
KpallleHUE ONPEJCICHHOTO YUacTKa CEpPIa;

- IIEYCHOYHBIC» SI/IBI (XJIOPHPOBAHHBIC YIICBOAOPOILI, (hEHOIBI,
aJIbJICTUBI U JP.) — OKa3bIBAIOT I'elaTOTOKCHUYECKOE JICHCTBHE, YTO,
KaK MPaBUJIO, MMPUBOJUT K TOKCHUYECKOM AuCTpoduM meueHu. Tokcu-
yeckass JUCTpodus IEUYEHH XapaKTEPU3YeTCs HapylICeHHEeM OJHOM
WJIM HECKOJIBKUX (PYHKIIUN TEUEHHM, MOSBIISIONIUMCS BCJIEJICTBUE TIO-
BPEXACHHUS €€ MapEHXUMBI,

- «IIOYCYHBIC» SIbI (STUICHIIMKOb, COSIUHEHHUS PTYTH, XpPOMa,
CBUHIIA, MBIIIbAKA U JP.) — IPUBOAIAT K TOKCHYSCKOH HEPpOIaTHH
— TMOPaXCHUIO0 MAapEeHXHWMbI MOYEK W KIyOOUKOBOIO armapara pas-
JIMYHOU ITHUOJIOTHH,

- KKPOBSIHBIC» SJIbI (HUTPUTHI, OCH30J1, TOIYOI H JIp.) — OKa3bl-
BAlOT T'€MAaTOTOKCHYECKOE JICHCTBHUE, MPOSABISAIONICECS B T'E€MOJIU3E
A METTEMOTJIIOOMHEMHUN,

- «HepBHBIE» 1Bl ((hochOopOpraHMYSCKUEe COSTUHEHUS, YrapHbIH
ra3 u Jp.) — OKa3bIBAlOT HEHPOTOKCHUECKOE JIECHCTBHE — IPHBOJISAT
K TOKCHYECKON KOME, ITapaInygy.
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JlabopaTopHasa pa6oTta 10
BausiHue Xumu4ecKux eeujecmae
Ha Me/1aHOOopbI Hewyu pbl6

[TprcrnocoOUTENbHbIC M3MEHEHHS OKPAaCKH KOXKH TOJIOBOHOI'MX
MOJITFOCKOB, PaKOOOpa3HbBIX, PbIO, aMPUOU M PENTUIMI JOCTUTAOT-
Csl TyTEM TEPEIBMKCHUS 3EPHBINICK MUTMEHTA ITUTOIIA3MOM ITHT-
MEHTHBIX KIJIETOK, 3aJIeraioimx B Koxke (xpomarodop). Pasmuyaror
cleayomue XpoMaToopsl: meranogopsi (CopaepKaT MUTMEHTHBIC
3epHa YEPHOTI'O LIBETA), apumpogopsi (KpaCHOIO LIBETA), KCAHMODOPbI
(>kenToro I1BEeTa) M 2yarnogopwvi, WA upuooyumsl (HE UMEIOT IINT-
MEHTHBIX 3€PEH, COAEpKaT BEIIECTBO KPUCTAIMUECKON CTPYKTYPHI
— TryaHuH, Oyiarogapsi KOTOpoMy pbl0a MpUOOpEeTaeT METANIMUECKUN
OJIeCK M cepeOpHCTYI0 OKpacKy). B OTHOIICHUH XUMHUYECKON CTOMKO-
CTH YCPHBIM MUTMEHT (MEJIaHMH) ABJISCTCS CAMBIM CTOHKHM.

Menanopop — TUTMEHTHAas KJIETKa XOJIOJHOKPOBHBEIX II03BO-
HOYHBIX JKUBOTHBIX, COJICPIKaIIasi PAaHyJIbl C MMTMEHTOM MEJIaHHHOM
(puc. 7). Menanodop oTIu4aeTcs OT MeJIaHoIuTa (IMMIMEHTHBIC
KJICTKW TTO3BOHOYHBIX KMBOTHBIX M UEJIOBEKa) CIIOCOOHOCTBIO TIepe-
MEIIATh IPaHyJIbl ¢ TUTMEHTOM (MEIaHOCOMBI) II0 KIICTKE.

Puc. 7. Cxematnueckoe nzo0paxenue MmenaHodopa kapacs:
cripaBa — ¢ha3za KOHTPAKIIUH, cieBa — (paza IKCIAHCHUU: I — sIApa,
I — MUTMEHTHBIE 3€PHA, C. ). — CKeJIeTHbIE (GPUOPUILITBI
(mo H. K. Kosb1oy)
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®opma XxpoMaTo(OpOB OTINYAETCS 3HAYUTEIBHBIM pa3HOOOpa3u-
€M, OJJHaKOo HauOoyee paclpoCTpaHEHa 3Be3a4aTas M JHCKOBUJIHAS
Wi Onu3kast K HUM (HarpuMep, BeTBHucTas). M3 XxpoMaTopopoB TOJb-
KO K MeJTaHo(opaM MoIX019T HEpBHBIC OKOHYAHMS.

OYHKIUS TUTMEHTHBIX KJIETOK B OCHOBHOM CBOJUTCS K PAaCIIIH-
PCHUIO, 3aHATUIO HAMOOJBIIEr0 IMPOCTPaHCTBa (IKCIAHCHUSA) U K CO-
KpaICHUIO, 3aHSATHIO HAWMEHBIIEr0 IPOCTPAHCTBA (KOHTPAKIIHS).
[lurmeHnTHBIC 3epHA HaxoAATCsA B Iasme. Korma cokparaercs ruias-
Ma, YMEHbIIIasCh B 00beMe, MUTMEHTHBIC 3€pHA B MJIa3Me KOHIEHTPH-
pyroTcs. bnaromaps »TomMy Oojibllias YacTh TOBEPXHOCTH KIETKH
O0CBOOOXIAeTCs OT JIAaHHOTO MUTMEHTA, U B PE3yJbTAaTe YMEHbIIACTCS
SPKOCTD 1IBETA.

[Ipy sKkcnaHcuu TUIa3Ma KJIETKW pacTeKaeTcs mo OoJjblel Io-
BEPXHOCTH, @ BMECTE C HEHl paclpelestoTca o OoybIIed MOBEPXHO-
CTH W NMUTMEHTHbIE 3epHa. Kak mpaBuiio, MmeaaHohopbl XOpouIo BU/I-
HBI B COCTOSIHUM DKCITAHCHH, KOTJa TMTMEHT PacTeKaeTCs 10 BCEM OT-
POCTKaM KJIETKH, YETKO 0OpucoBhIBas ee ¢hopmy. Y Ha0O60poT, MmIoxo
WIM JIaXK€ COBCEM HE BUAHA popMa KIJIETKH, KOrjJa Iuia3Ma HaXOUTCs
B COCTOSSHUM KOHTPAKIIMM M TUTMEHTHBIC 3€pHA CHIIBHO CKYYHIIUCH
B IIEHTPaJIbHON 00JIaCTU KJIETKHU.

[TprurHOM HKCIIAHCUU U KOHTPAKIIMU MOTYT OBITh KaK BHYTPEHHHE
dakxTops! ((PU3HOTOTHYECKOE COCTOSHUE KICTKH, OpraH1u3Ma), Tak M He-
KOTOpBIE (haKTOPHI BHEIIHEH cpenbl. BHyTpeHHUEe (hakTophl 1eHCTBYIOT
HauOoJee MOCTOSHHO W JJIMTENIBHO M CBA3aHBbI C CaMbIMU Ba)KHBIMU
OMONOTHYECKUMH U (PU3HOJIOTHIECKIUMH COCTOSIHUSIMUA OpTaHU3Ma.

Menanopopsl UMEIOT JABOWHYIO WHHEPBALHIO (CHMIIATHUYECKYIO
U MapacuMIaTHIecKyro). Takne BellecTBa, Kak SProTaMHH U HUKO-
THH, TOPMO3ST CHUMIATHYECKUN HEpPB, a aJApCHAIIMH BO30YXKIaeT.
[Ipu BO3OYX)A€HUN TApaCUMIIATUUECKOTO HEpBa MHUJIOKAPIHUHOM,
XOJUHOM, (PU30CTUTMUHOM HACTYIIAET SKCIAHCHS METaHO(OPOB.

B omimnune ot menaHodopoB, KcaHTOPOpbl U SpUTPOPOpPHI
HE UMEIOT HWHHepBainuu. CrenoBaTenbHO, HEPBHAS CUCTEMa MOMKET
OKa3bIBaTh HEIMOCPEICTBEHHOE BIIMSHUE TOJIBKO Ha MeEJIaHO(OpHI.
Hapsiny ¢ HepBHOW peryisuuedl B OpraHu3Me CyIIECTBYET T'OpPMO-
HaJbHasA, KOTOPOH MOAYMHEHBI KaK dpUTPO(opbl U KcaHTODOPHI, TaK
u MenaHodopsl. Hampumep, ropMoH HaJIOYeYHUKA — apeHATMH —
BBI3BIBACT KOHTPAKLIHIO INTMEHTHBIX KIIETOK B KOHIEHTpauuu 1x107°.
Ero aHTaroHMCT MUTYUTPUH BBI3BIBAET DKCIIAHCHIO. P BelecTB Mo-
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KET 3aMCHUTH KaK ajpeHannH (aCKOpOMHOBAs KUCIIOTA, MTUPOKATEXHH,
TUMOJI U JIp.), TaK ¥ MATYUTPHUH (aJIKAJOHWIbI. HUKOTHH, MTHJIOKAPIIHH,
aTPOIHH, allETUIIXOJIWH, PU30CTUTMUH U JIP.; KUCIIOTHI JKUPHOTO psJa:
JTaypUHOBAs, TAJIBMUTHHOBAS U JIP.).

Ha (yHKIMI0O MUTMEHTHBIX KJIETOK OKa3bIBAKOT BIUSHUE U (hak-
TOpPBI BHEIIHEW CpeJibl, KOTOPhIE CIOCOOCTBYIOT U3MEHEHUIO OKPACKHU
pbIObI. [losiBIIEHHE TEMHBIX WJIM CBETJIBIX TOHOB, ApKas Wiu OneaHas
OKpacKa — BCE 3TO MOXET ITPOU30MTU B TEUEHUE KOPOTKOTO CPOKA —
OT HECKOJIbKUX CEKYHJ J0 HECKOJIbKMX 4YacOB. JKCHAHCUS WJIU KOH-
Tpakiusl XpoMaToPOpOB CMEHAIOTCA MHPH BO3ACUCTBUU PA3TUUYHBIX
(akTOpOB Ha MNUIMEHTHYIO KJIETKY HENOCPEACTBEHHO WM Yepe3
HEPBHYIO CUCTEMY.

Pa3nuyHble TOKCUKAHTHI, MOMAIA0IIME B BOAOEM, MOTYT BbI3BaTh
pacuImpeHue Wi Cy>KeHue MATMEHTHBIX TISTEH B KieTkax. Hampumep,
IPU OTPABJICHUM COJIIMH HATPHsl TEJIO PBHIOBI OKpAaIIMBAETCS B TEM-
Hbld 1BeT. [Ipu oTpaBieHUM COIAMU Kallisl OTMEYACTCS CBETIIOE
okpammBanue kKoxku. CyKeHHUE MUTMEHTHBIX TMATEH B KJIETKaX BBI3bI-
BAIOT COJIU KajbIUs, 0apus U Jp., paClIMpEeHUE MUTMEHTHBIX TSATEH —
IIaBEJICBOKUCIIbIE U TUMOHHOKHCIBIE conu HaTpusi, NH,OH u ap.

B pesynbrate orpaBieHus peid (eHONIAMH OKpacka Tejia 4acTo
ObIBaeT CBETJIas, HO MPU STOM T'0JIOBA U CIIMHKA TEMHBIE.

J1s1 padoThl HEOOXOAMMO: KapIl WIH Kapach; (PU3NOIOTUYECKHI
pacTBOp AJIA PbIO; MPEIMETHOE CTEKIIO C JIYHKOW; TOKPOBHOE CTEKIIO;
MUKPOCKOI; OKYJISIP-MUKPOMETp; MACTEPOBCKUE MUIETKH; (PUIBTPO-
BajlbHas Oymara; muHIeT; pacTBophl agpeHanauHa (1:100 000), are-
triiixoiimHa (1:500 000), @OC (250 mr/n) u dpenona (50 mr/n).

3amanme. l3yunTh BO3JEHCTBHE TOPMOHAIBHBIX IpenapaToB
M TOKCHYECKUX BEIECTB HAa MeNaHOo(pOphl demyu Kapacs (kapra).
OOBSICHUTH, KaKuM 00pa3oM TOKCHUYECKHE BEUIECTBA, MOIAA0LINe
B BOJIOEM, MOTYT U3MEHATH OKPACKy PbIO U KaKO€ 3HAYEHHUE ITO UMEET
IUTSl IMAarHOCTUKYU OTPABJICHUS TUAPOOMOHTOB.

MeToauka uccjaea0oBaHus

Y KOHTpOJILHOrO (MHTAaKTHOIO) Kapacs B3ATh W3 CIIMHHOM YacTH
Tena yenryiiky. ITomecTuTs ee B KanenbKy (GU3HOJIOTHYECKOro pacTBOpa
JUIsL PEIO HA MPEIMETHOE CTEKIIO B JIYHKY. 3aKPBITh YCIIYHKY IMOKPOB-
HbIM CTEKJIOM. 101 MMKpPOCKOIIOM pPacCMOTPETh MUTMEHTHBIE IISITHA.
C noMOIIpI0 OKYJISIP-MUKPOMETPA U3MEPUTH JUAMETP OCHOBHOIO IIHT-
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MEHTHOTO IIATHA (Tela) W JUIMHY OJHOTO M3 OTpOCTKOB. Crenarh 2—3
MOBTOPHBIX M3MEPEHUS uepe3 KaxJble 5 MUHYT. 3apUcOBaTh MEJIAHO-
(dopbI, yUUTHIBasI MPOMOPIIUH TEIAa U OTPOCTKOB MUTMEHTHOU KJIETKU.

3areM TUNETKONW HaOpaTh PAacTBOp aJpeHAIMHA B pa3BElICHUU
1:100 000 u, He cnBuras YemyikKy ¢ MecTa, 3aMEHHUTh (hU3UO0JIOTHYE-
CKHMI pacTBOp Ha PacTBOpP aJpeHaIMHA CICIYIOIMHUM 00pa3oM: HaHe-
CTH KaIlJTI0 pacTBOpPA MCCIIEyEMOro BEIIECTBA HA TPAHUILY TTOKPOBHO-
ro CTEKJIa, a C MPOTUBOMOJIOKHON CTOPOHBI CTEKJIa MPUIOKUTH (HUITh-
TPOBaJIbHYIO OyMary U yOpaTh M3JIUIIKKA (PU3HOJIOTHYECKOTO PAacTBO-
pa. HaGmonas 3a usmeHeHusaMHu Gopmbl MenaHodopa, MPOU3BECTH
NOBTOpPHBIE M3MEPEHUs] pa3MepoB Tena M oTpocTkoB. [locie 3toro
MPOMBITh YEIIYHKY (DU3UOJIOTHYECKUM PACTBOPOM 0 BO3BpAILICHUS
MMATMEHTHBIX KJIETOK B HCXOJHOE cocTosiHue. IloBTOpHTH 3KCIepH-
MEHT C JIPYTMMHU BeriecTBaMu: aneTuiaxoaunoM, @OC u ¢peHonom.

CocrtaBuTh TaOIUIy MU3MEHEHUS JMAMETpa MUTMEHTHOIO TMSATHA
IpU BO3JCUCTBUM HCCIEAyeMbIX BelecTB. [IpoanamusupoBarh pe-
3yJIbTATHI.

Odopmuts npoTtokou onbita. CaeiaaTh BHIBOIBL.

JlabopaTopHasa pa6orta 11
BausiHue mokcu4yecKux eewjecme Ha dgudiceHue pecHU4YeK
MepyameibH020 Inumeusi NUuWesoad Asi2yuKu

KnerkamMu MepraTesibHOTO SMUTENUS BBICTIAHA TOBEPXHOCTH JbI-
XaTEJIbHBIX, MTUIIEBAPUTEIBHBIX U MMOJOBBIX IyTEN PA3HBIX JKUBOTHBIX.
JIBIDKEHHE PECHUYEK MEPIATEbHOTO 3MUTEIUs 00ecreurnBaeT nepe-
MEIIECHUE KUJKOCTU U TBEPABIX YACTHI] B COOTBETCTBYIOIIEM HAIPaB-
neHun. ['peOHOE NBMKEHHE OCYIIECTBIISIETCS PacIpsSIMICHHONW pec-

HUYKOM, a BO3BPATHOE — COTHYTOW, YEM JOCTUTAETCA OJHOCTOPOH-
HEE MEPEMENICHUE CPEIabl OTHOCUTEIILHO 3aKPEIVICHHOW KJIETKHU. Pec-
HUYHBIC JIBUJKCHHUS — JOCTATOYHO CJIOXKHBIM IIPOLIECC, CXOJHBIM

C MEXaHW3MOM MBIIICYHBIX COKPAIICHUWA, U OCYIIECTBISECTCS CIEIU-
albHBIMU COKpAaTUTEIbHBIMH OenkamMu ¢ AT®-HONW aKTUBHOCTHIO.
Kpome ncrounuka sneprun AT® 31€ch, Kak U B MBIIIIE, UTPAET POJIb
miactudgukaropa, T.K. B oTcyrcTBUe AT® pecHUUKH 3acCTHIBAIOT
B OJTHOM NOJOKEHNHU. CYIIECTBEHHYIO POJIb B ABHXKEHHSIX PECHUYCK
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urpatot nonsl Mg?* u Ca®*. Tlpu pocre konnentpamuu Ca’* B cpene
MPOUCXOJUT OCTAHOBKA JBUKCHUS PECHUYEK.

Baxnoit yepToii paboThl MEpLIATEIBHBIX SIUTEIUEB SBISETCS CO-
IJIaCOBAaHHOCTh, KOOPAMHUPOBAHHOCTD JIBUKEHUSI PECHUUYEK B ILIACTE
KJIETOK — METaXpOHAJIbHbIC BOJIHBI, — YTO JEIAeT IPEOHBIE JBHXKE-
HUSI PECHUYEK BBICOKOA(D(PEKTUBHBIMU. MeXaHM3M 3TOM KOOpJIHUHA-
MU CJIOKEH U HeJOCTaToyHO u3ydeH. [lo-BuauMoMy, OH OCHOBBIBa-
€TCA Ha KJIETOYHBIX B3aUMOJEHUCTBUAX. TaKkke Ha MEpPLATEIbHYIO aK-
TUBHOCTB BJIUSIOT HEUPOMEAMUATOPHI BET€TATUBHOM HEPBHOM CUCTEMBI
(aneTHIIXOMIKH, aApeHaINH U T. 11.). VX 1eHCTBUE OCYIIECTBIISCTCS Ye-
pe3 UBMEHEHHE KAJIbIIMEBOM MPOHUIIAEMOCTH KIJIETOK SIUTEIHA.

Jsis padoThl HEOOXOAUMO: TIperapoBaIbHas JOIICUYKa; OyJIaBKH,
MpenapoBaIbHBIN HA0OP; HUTKU; TOJUCHBIM APEBECHBIM Yrojib; ce-
KyHIOMEp, JuHelKka, (uibTpoBalibHas Oymara; pactBop Punrepa;
rJIa3HbIe IUICTKH, PacTBOPHI. (eHosia ¢ KoHIeHTpamueir 50 wmr/i
n ®OC ¢ xonnentparueit 250 mr/m.

3ananue. M3yunuts Biausinue pactBopoB (enona u ®OC Ha mep-
1ATEJIbHYIO0 aKTUBHOCTh PECHUYEK SMUTENHS MUIIEBOA JISITYIKH.

MeToauka uccjaea0BaHusd

JIsarymky 006€e3ABMXUTh pa3pylIEHUEM TOJIOBHOTO M CIIMHHOTO MO3-
ra U 3aKpenuTh Ha MPENapoBaJIbHOW JOILICYKE CIIMHKOM BHU3. IlnHIe-
TOM TIPUIIOAHATh HWXKHIOK) YEJIFOCTh, BBECTH TYITYIO OpaHIITy HOMKHUIL
B [IOJIOCTh pPTa W Pa3pe3arb IO CPEAHEN JIMHUM HWXKHIOK YEIOCTh
Y MIUILEBOJ BIUIOTh 0 KeNyaKa. PacnpaBUTh MUIIEBOI U 3apUKCUPO-
BaThb B TAaKOM MOJIOKEHUM OyJaBKaMu Ha MPENapoBaJIbHOW JIOIICUKE.
C momoripio pactBopa Punrepa m QuibTpoBasibHOM Oymaru ocBo0OO-
JUTh TOBEPXHOCTh CIIM3UCTOM MUILIEBOAA OT CJIIM3U U CTYCTKOB KPOBH.

[IpoBecTr perucTpanuio ABUKEHUSI PECHAYEK MOCIE CMAYUBAHUSA
pactBopoM Punrepa (KOHTpOJIbHBIN BapuaHT). Peructpanus mpoBo-
IUTCS BU3yalbHO. J[JI1 3TOr0 HUTKAMH HAMETUTh BEPXHIOIO U HHXK-
HIOIO TpPaHUIBl OTpe3Ka mnuieBoaa aauHod 10 MM W MOMeCTHUTH
y BEpXHEW IrpaHullbl KpPYNHUHKY ApeBecHOro yris. ClenuTs 3a JBHXKe-
HHUEM YTJIA 10 MEPUATEILHOMY SIUTEINUI0 U OTMETUTH MO CEKYyHJI0ME-
py BpeMsi, B TE€YEHUE KOTOPOTO OyJEeT JHOCTUTHYTAa HUXKHSISI TPaHUIIA.
3Hasd MPOUJICHHOE PACCTOSIHUE, PACCUMTATh JIMHEWHYK) CKOPOCTH IIe-
PEIIBUKEHUS YACTHUIl MEPIIATEIBHBIM MUTEIUEM MUIIEBOA.
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[ToBTOpUTH U3MEPEHUE CKOPOCTHU JABHKEHHS yTOJIbKA MOCJE CMa-
YHMBaHUS MOBEPXHOCTH MHUIIEBOAa cHayajia pactBopom DOC, a 3atem
pacTBopoM (heHoJIa, TTPEABAPUTEIHHO OTMBIB MTOBEPXHOCTh AIUTEIIHS
pactBopoM PuHrepa. M3mumku xKuJIKOCTA OCTOPOKHO YIUIUThH C MO-
MOILIbI0 (UIBTPOBAJILHOM OyMard, He KacasiCh MOBEPXHOCTH SIIHUTE-
nus. CpaBHUTH ONBITHBIE JAHHBIE C KOHTPOJbHBIMHU. [Ipoananusupo-
BATh PE3YyJIbTATHI.

OdopmuTts poToKoa onbiTa. ClienaTh BHIBOIBI.

TEMA 5. OcCO6eHHOCTH NNpeABapUTE/IbHON OLl€HKHU
U ycTaHOBJiIeHUs pacueTHbIX [1/1K BeuniecTs

Metonmonorus paspadorku IIJIK (npemeiapHO JOMyCTHMBIC KOH-
IICHTPAIMK) TPEAToaracT OIpeaeieHne NPIMOro M KOCBEHHOTO
(omocpeI0BaHHOT0) BO3JACHCTBHUS TOKCHYECKOTO BEIICCTRA.

B mnepBoM ciydae yCTaHABIMBAIOT TPAHUIBI KOHIICHTPAIUUM,
OKAa3bIBAIOIIUX IMPAMOE OCTPOJECTAIBHOE, XPOHHYECKOE JETAIBHOE
u cyOseranpHOe JCHCTBHE Ha MPEJICTaBUTEIECH OCHOBHBIX 3BEHBLEB
OMOJIOTUYECKOTO KPYroBOpOTa BEIIECTB B M3y4Ya€MOM BOJIHOM, BO3-
JYIITHOM UJIU TOYBEHHOM OOBEKTE.

JInst ycTaHOBIIEHHS OMOCPEIOBAHHOTO BIIMSIHUS ONPEIEISIOT Tpa-
HUIIBI KOHIIEHTPAILIMKU 3arps3HSAIONIMX BEIIECTB, MPU KOTOPBIX OObIY-
HBIC TTOKAa3aTeNId KayeCTBa CPEJbl, HAIPUMEP BOJHOW CpPEObl. COMEp-
xanue O,, BIIK, pH, ¢opmsr a3oTa u T. 1., — MOTYT JOCTUTATh KpH-
TUYECKUX 3HAYEHUM, OKa3bIBAIOIIUX OCTPOJIETAIbHOE, CyOJieTaIbHOE
Y XPOHUYECKOE JICMCTBUE.

Hns ycranoBnenus [1JIK npuHATO MpOBOAWTE OCTPBIE, MOIOCTPHIE
U XPOHUYECKHUE OMNBITHL. OCTpPBIE OMBITHI MPOBOJAAT B KPATKOCPOUHOM
DKCIEPUMEHTE ISl MPEABAPUTEIILHOW OLEHKU CTEIIEHW TOKCHYHOCTH
Y BBISIBJIEHUSI OCTPOTOKCUYHOW KOHIICHTPALMK BEIIECTBA WA KPaTHO-
CTH pa30aBJIeHUs CTOYHBIX BOJ JIJIsl CHMDKEHHSI UX TOKCMYHOCTH. [loso-
CTPBIE ONBITHI MIPUMEHSIOTCS ISl BBISBICHUS JCACTBUS TOKCHUKAHTOB
Ha OpPraHy3M M MEXaHW3MOB OTPABJICHUS, C TEM YTOOBI BHIOPATH AJIEK-
BATHBIA METOJI OIPEIECICHUS MOPOrOBOM KOHIIEHTPAIIUU HUCCIIETyEMOTO
BEILIECTBA. XPOHUYECKUE ONBITHI — 3AKIFOYUTEIBHBIN 3TaIl TOKCUKOJIO-
TMYECKOro uccienoBanus. Ero 3agaua — BBIABICHHE HNOPOTrOBBIX KOH-
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LEHTPALUN BEIIECTB, 30HBI NX TOKCUYECKOTO JICUCTBUS U MAKCUMAIBHO
HenelcTByomuX — (0e3BpeHbIX)  KOHIIGHTpAIWH,  HEOOXOIUMBIX
1151 yeraHoByieHus [1JIK TOkcHueCKknX BEMECTB WM BBISBJICHUS] MUHHU-
MaJbHOM KpPAaTHOCTH Pa30aBJICHUS MCCIEAYEMBbIX BOJ, IMPU KOTOPOM
XPOHHYECKOE TOKCUYECKOE JICUCTBUE HE TTPOSIBISCTCA.

B acnekre npeaBapuTebHON TOKCUKOJIOTHYECKON OLIEHKH C pac-
YETHBIM MPOTHO3UPOBAHUEM OpHEeHTHPOBOUYHBIX [IJI[K B mepByro oue-
pelb OTMEYAaeTCs, 4YTO JaXXe JJIs BO3LYIIHOW CpEIbl JaJlEKO
HE BO BCEX ClIy4asiX JUMUTHUPYIOIIMM IOKa3aTeleM sBIsieTCa oOle-
TOKCHUYECKOe JaercTtBue. Hanmpumep, g psjga mpou3BOAHBIX MEpKar-
TaHa JUMHUTUPYIOIIUM IOKA3aTeIeM OKa3aJCs nopoe 3anaxa. [{nsa He-
KOTOPBIX BEIIECTB XapaKTEPHO pPa3Apa)KaroLIee JIECHCTBUE, YPOBEHB
KOTOPOTO TAaKKE MOXKET CYIIECTBEHHO OTJIMYAThCS OT MapaMeTpPOB
OOIIETOKCUYECKOTO JCHCTBHUS.

ITpu nporrnosupoBanuu 11K B Boie BOIZOEMOB HENMPEMEHHBIM TpPE-
OOBaHMEM JOJKHO OBITH OMpe/ICJICHUE BO3MOXKHOCTH TPUIaHUS BEIle-
CTBOM BOJIC XapaKTEPHOT'O 3araxa, BKyca (FOpbKHUM, KUCIIbIA, HEIIPHST-
HBIN W T. JI.) WK OKPacKH. YUHUTHIBAs SKCIIPECCHBIN XapaKkTep UCCieo-
BaHMsI, BKYC M 3amax oOOCJEIyeMbIX BEIIECTB, a TaKXKE TOSBICHUE
OKpAacCKH, BEPOSITHO, CIEIYET ONPEACIATh HA YPOBHE TEOPETHUECKHU
oxxumaemoit (pacuerHoit) ITJIK mo oOIETOKCHKOIOTHYeCKOMY TOKa3a-
TEJI0, YTO TO3BOJIUT B 3HAYUTEIILHOM MEpe O0ECHeYUTh OE30MacHOCTh
NpoBeJieHUsT HAOMIOJeHU Ha J100poBosbliax. Kpome Toro, mpu Takoi
MTOCTAHOBKE AKCIEPUMEHTA CPA3y ONPEAEISIETCS TMMUTUPYIOIIHNI TOKa-
3areib BPeIHOCTH (OPraHOJICITUYCCKUI HITH TOKCHKOJIOTHYCCKUN).

B nacrosmee Bpemsi pacuetHslii meTon nporHodupoBanus [1/IK
B BOJIE BOJIOEMOB MOYKHO PacHpOCTpaHsATh HA T€ BEIIECTBA, ISl KOTO-
pPBIX €CTh yO€IUTEIbHBIE OCHOBAHMS IMOJarath JUMUTHUPYIOIIUM CaHU-
TapHO-TOKCUKOJIOTUYECKAN TOKa3aTeNb BpPEeOHOCTU. Eciam xe mpuxo-
JTUTCS TIPEANOJararb HWHBIE JIMMUTHPYIOIINE IMOKA3aTENN BPEIHOCTH
(opraHoylenTHYCCKU, OOIECAaHWTAPHBIN), TO BO3HHKACT HEOOXOIH-
MOCTb ITOCTAHOBKHM COOTBETCTBYIOIIUX 3JKCIIEPUMEHTOB. 3aKIFOYEHUE
B TAKUX CIIy4asix BO3MOKHO TOJIBKO TIOCJIE COIOCTaBJICHHUS PACUETHOU
[TIK mo mapamerpamM OCTPOM TOKCHUYHOCTH WU (PUBUKO-XUMUYECKUM
KOHCTAHTaM C Pe3yJIbTaTaMH U3YUYEHHUsI BIIMSAHUS BEIIECTBA HA CAHUTAp-
HBIN PEXXUM BOJOEMA U C TTOKA3aTESIMUA OPTraHOJIENTUYECKUX CBOVCTB.

Takum o0pa3om, B HACTOAIIEE BPEMSI pacueT OPUEHTUPOBOUYHBIX
I[MIIK (OBYB, BJK) 3arpssusiomux BEIIECTB B BOJC BOJIOSMOB
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10 TTapaMeTpaM OCTPON TOKCHUYHOCTH HYKIACTCs B JOTOJHCHHUH CBeE-
JIEHUSIMH O BIIMSTHUM 3TUX BEIIECTB Ha CAHUTAPHBIA PEKHM BOJIOEMOB,
O Moporax 3amaxa 1 o MpUJIaHuu BOJIe MPUBKYCa WM OKPACKH.

[Topor 3amaxa XMMHUYECKHX BEIIECTB MPH YCTAHOBJICHUHM TUTHE-
HUYECKOT0 HOpMATHBA ONPEJICIISIOT B TPEX MOCIEI0BaTEIbHO BO3pac-
TAIOIIUX KaTeropusx. MUHMMaJIbHAs U3 HUX OMpPECseTcs] KOHIICH-
Tpalyen, OIIyIIaeMOl TOJIBKO OTACIbHBIMH W HamOoOJiee UyBCTBH-
TEeJbHBIMH K 3TOMY 3amaxy JumnamMu. MakTUdecKu 3TOT HOpOor MO3BO-
Jsie€T OPUEHTUPOBOYHO TPEJCTABUTh HAIMUUE KOHTUHIEHTA JIUII, OCO-
OCHHO YYBCTBUTEIBHBIX K JaHHOMY 3amaxy. BeposrHo, Oonbliee
MPaKTHICCKOE 3HAUYCHHE HMMEET CPEIHSS KaTerOphs YCTaHOBJICHUS
MOPOTOBOM KOHIICHTPAIIUM TI0 ONIYIIEHUIO CHEIU(PUIECKOro 3araxa
OOJBIITUHCTBOM JOOPOBOJIBIIEB. W, HAKOHEII, TPEThsl KaTeropus Mopo-
ra 3amaxa, Korja OH CTAaHOBHTCS HEMEPEHOCHUMBIM HJIM COYETACTCS
yKe C TIOPOTrOM pa3Apakaroliero AeHCTBUS.

Kpurepusimu o11eHKH BCeX TpEX KaTeropui mopora 3amaxa oObId-
HO TIPU3HAIOTCS CYOBEKTHBHBIC OIMYIICHHS, KOTOPHIMU MOYKHO PYKO-
BOJICTBOBAThCS U MPH OMPEACIICHUN MOopora 3amaxa y HanboJjiee 4yB-
CTBUTEIIbHBIX JIUI] ¥ OOJIBITUHCTBA I0OPOBOJIBIICB.

Ecau Teopetnuecku oxumgaemas pacuetHas I1JIK obGmamaeT BBI-
PAXEHHBIM 3aIlaxOM WM pa3ApakalolluM JEHUCTBHEM, TO CIEAyET
YCTaHOBUTH COOTBETCTBYIOIIUI ITOPOT. 3a IMOPOTOBYIO IIPHHUMAETCS
KOHIICHTpaIMsl, MMEIoIas WHTCHCHBHOCTh OINYIICHUS B JiBa Oaiia
¥ BOCTIpUHUMAaEMas XOTs Obl OTHUM U3 JOOPOBOJIBIICB.

JlabopaTopHasa pa6oTta 12
Memoduka op2aHo/1enmu4ecKo20 ucc/a1ed08aHus 800l

Opran o0OHSHUS y YeIOBEeKa 00J1aacT OOJIBIIION TyBCTBUTEIIHHO-
CTBIO, ITO3BOJIAIONICH ONPENCIUTh 10 3amaxaM HUYTOXKHO MaJible KOJIU-
4eCTBA Pa3IMYHBIX BEIIECTB, OOPA3yIOIIMXCS B PE3YJIbTaTe XUMHUECKUX
nporieccoB (Hampumep, GSHON B €ro MPOU3BOIHbIC, HE(DTh U MPOTYKTHI
€ MEepPEeroHKH, CMOJIbI U JETrTH, KaHu(oib, KaMmdpopa, TUMOJ, MEHTO,
s(¢pHUpHBIC Maclla U3 XBOHM, CMOJITHbIC KUCJIOTHI). Bonbmas rpymma co-
CIMHEHUIN M3 uncia nectTuuuaoB (ocodeHHo (ochopopraHndyecKkre co-
CIMHCHUS) TAKXKE YJIABJIMBACTCS OPraHOJCITHUCCKH,
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Crnenyetr 0co00 OTMETUTh, UTO KOHIICHTpAIMs OOJIBIIIMHCTBA CUJTb-
HO MMaXHYIIHX BEIIECTB, ONpeSIsIeMbIX OPraHOJCITUYECKH, HAXOIUTCS
HIKE TPAHUIIb], IPU KOTOPOM OHU JEUCTBYIOT TOKCUYECKHU.

YyBCTBUTEIBHOCTD K 3amaxaM (MJIM OCTPOTa OOOHSHHS) y Yello-
BEKa KOJICOJIETCS B IMIMPOKUX IIpejieslaX M 3aBUCUT OT MHOTHX YCIIO-
BHil. BocipusiTue 3amaxa 3HAYUTEIbHO YCHIIMBAETCS MPU MOBBIIIICHUH
TeMIEepaTypbl U CHUKACTCS MPU €€ MOHMKEHUU. Y MEHBIIIEHUE OCTPO-
Thl OOOHSHUSI MOXXET HaOJI0JaThCS B CAydac YTOMIICHUS, MPH PSIC
3a00JIeBaHUi (PUHUT, TPHII), B PE3yJNbTaTe aJanTalldd K TOMY
WM MHOMY 3araxy Mpu JUIMTEILHOM €T0 BO3JACHCTBUMU.

B npunsaroi kinaccuuKaluM 3amaxy BOALI XapaKTEPU3YIOTCS
TepPMHUHAMH .

3eMIAHUCMbIL — 3amax BJIaKHOU IMOYBHI,

bos0mHuwlli — 3amax Topda,

anmeunwvlli — 3amax noaodopmMma,

Yene6000pooHblil — 3anax HedTH,

XJIOPHbIUL, SHULIOCMHBIU, HABO3HBIU, PblOHBIU, CEPOBOOOPOOHDIL
U T. I.

WMuorpa 3amaxy Boje NpUIAcT TMOYBEHHas MHKpodiopa (Jarie
AKTUHOMHUIIETBI), OCOOCHHO IIOCIIE IIyCKa B OJKCIUIyaTalldi0 HCKYC-
CTBEHHBIX BOJOEMOB U KaHAJIOB.

3amaxu ¥ BKYChI BOJIe MOTYT IIpUJiaBaTh U MPEJACTaBUTEIN (HUTO-
IJJAaHKTOHA, HAIIPUMED:

acmepuoHesia — CIa0OBBIPAKEHHBIN 36MJITHUCTBIN, MPU 3HAYH-

TEJIbHBIX KOHIICHTPAIMSAX — 3alax repaHd, npu OOJBIIMX KOoJHUYe-
CTBaX — PHIOHBIN 3aMax;

mabennapus — apoMaTUUECKUM, TeépaHeBbIN, PHIOHBIN;

NaHOopuHa — PHIOHBIN;

aHabena — 3amax TUIECEHHW, HACTYPIMH, TIPH PA3I0KECHUU —
CBUHOTI'O XJIEBA,;

Mmaniomonac — (HUaIKu, apOMaTHBIN, PHIOHBIN.

[Ipn anammn3e BOIBI ONPENEISAIOT XapakKTEp 3araxa, IOJb3YSICh
YKa3aHHbBIMU TEPMUHAMM.

NHTEHCHBHOCTD 3araxa BbhIpa)KaeTcs MO MIATHOAILHON CHUCTEME,
corjacHo cieayromei knaccudukaruu (tadm. 2).
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Tabnuiia 2

Ouenka uHmeHcueHOCMU 3ANAXa 600bl 6 OANNAX

basn Tepmun OnucaresibHOE onpeaeIeHue
0 | Hukakoro 3anax He ONIyIaeTcs
1 | Ouensb 3anax He MOAAAIOIINICS OTIPEACICHUIO TOTPEOH-
cnaObIi TeJeM, HO OOHAPYKUBAEMBIN B JIaA0OPATOPUHU
2 | CrnaOprid 3anax, moIaronuicst OOHApYKEHHIO TTOTPEOu-

TeJieM, €CJIi O0paTUTh Ha HETO BHUMAHKE, HO caM
10 ce0e He MPHUBJICKAIONINN BHUMAHUSI

3 3aMEeTHEII 3arax, KOTOPbIM JIETKO 3aME€YAECTCA U MOXKET BbI-
3BaTh HEOJIOOPUTEIbHBIE OT3bIBBI O BOJIE

4 | OryeTnuBBIA | 3amax, KOTOPBIM JETKO 3aMEUYAETCs U MOKET 3a-
CTaBUTbh BO3JIEP)KATHCS OT MUThS

5 OueHp 3anax, HaCTOJLKO CWJIBLHEIN, YTO BOJIA

CHJILHBIN HENPUTOIHA JJIs1 TTUThS

Juis padoTbl HeoOxoaumo: pactBopbl: dheron — 1 %, ®OC —
1 %, ammuak — 10 %; mmpoxkoropasie kKoj0bl eMKocThio 150—-200 M
— 10 T, nunetku xumudeckue Ha 1 mut u 10 mn — 4 mIt.; MepHbIe
uuHApsl Ha 200 M1 — 2 mIT.; TpyImM IS MANETOK — 2 IIT.; -
CTHJUIMPOBAaHHAS BOJA.

3apanue. YCTaHOBHTH IIOPOTOBOE pa3BEJCHHWE W IOPOTOBYIO
KOHIICHTPAIIMIO HCCIEAYEMBIX PACTBOPOB IO OPraHOJICHTHYECKOMY
nokasareio (1o XapakTepy U HHTCHCUBHOCTH 3aIiaxa).

MeToauka uccjae10BaHuA

Jlns ompeneneHus 3amaxa B3STh IMHPOKOTOPIYI0 KOJIOY €MKO-
cthio 150-200 mu1, Hanuth Ha 2/3 oObeMa ucHbITyeMOM Boabl. KonOy
3aKPBITh YaCOBBIM CTEKJIOM, BCTPSIXHYTb, IPOU3BOJIA BpalllaTelIbHBIC
IBYOKCHUS, OTHATH CTEKJIO U OIMPEJSIUTh XapaKTep U MHTCHCUBHOCTD
3amaxa (CoOJIIoaTh TEXHUKY O€30IaCHOCTH PaOOThI ¢ XUMUYCCKUMHU
BelecTBamu!).

OnpenenuTh MOPOrOBOE pa3BEeACHHWE W IMOPOTOBYIO KOHIICHTpa-
nuio cieayronumx BemecTB: POC, dbeHona, aMMuaka, — TPOU3BOIS
pa3BeICHUE MATOUYHBIX PACTBOPOB BEIIECTB TUCTHUUITMPOBAHHOM BO-
nowi B 10", 1. e. B 10, 100, 1 000 u Gospliiee KOJTHMUIESCTBO pas, ¢ ykaza-
HHUEM MCXOJHOM KOHIICHTPAIIMU TOKCUYECKUX BEIECTB.

Odopmuth npoToko omnbiTa. CaeiaaTh BEIBOIBI.
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JlabopaTopHasa pa6oTta 13
MemoduKu oyeHKU nopoza pa3dpaxcarnujezo delicmaus
XuMu4ecKux eeujecme Ha eepXHue dbixamesibHble nymu
MeJKUX 1a60pamopHbIX HCUBOMHbBIX

Beaymum kpuTepueM ONIYLIEHUS 3amaxa, €CTECTBEHHO, Ha BCEX
JTarax TOKCHUKOJIOTO-TUTMEHUYECKUX W TUTHEHUYECKUX HCCle/loBa-
HAM OCTAETCA OLIYLICHWE 3amaxa JIroJApMu. OJHAKO OINPENEIEHHOE
MPEJCTABICHUE O HAJWYWU 3allaxa WA pa3Apakarollero AEHCTBUS
MOYHO TOJYYHUTh U B SKCIIEPUMEHTAX Ha )KUBOTHBIX.

JInsi oueHKM mopora pa3pakaroliero JACWCTBUS HAa BEPXHUE
IbIXaTeIbHbIE TTYTU Y MEJKUX J1a0OPaTOPHBIX KMBOTHBIX YUUTHIBA-
I0TCS MHTETrpajbHbIC MOKa3aTelu, peQIeKTOPHbIE Peakiuu U QyHK-
I{HUOHAJIBLHOE COCTOSHHUE CIU3MCThIX oOonouek (H. I'. MBaHnoB u 1p.,
1973). B kadecTBe MHTEIPAIBHBIX IMOKAa3aTeICH, HAIIPUMEDP, MOXKHO
IIPUMEHSTh OINPEJIeICHUE BPEMEHHU CTU0aTeIbHOTO pedeKkca y Kpo-
JUKOB, CIIOHTAHHYI) aKTUBHOCTb OE€JIBIX MBIIIEH, MOKa3aTesib CyM-
MAaIMOHHOW CHOCOOHOCTH LIEHTpaJbHOW HEPBHOU cuctembl. MHO-
TUMHM YUYE€HBIMH JIOKA3aHO, YTO MPHU aJEKBATHBIX METOJIMKAX PEru-
CTpallid TOPOT pa3Ipa)karollero JIEeUCTBUS y KpPbIC HAXOJIUTCS
Ha YpOBHE, OJIM3KOM TAKOBOMY Y U€JIOBEKA.

Juisa paGoTbl He0OX0AUMO: Oe€iible MBI WM KPBICHI; KIIETKa
JUTST MEJIKUX JTaOOpaTOPHBIX KUBOTHBIX; KOpHIIAHTH; Yamku [letpu —
3 wT.; xJeOHbIe CyXapukH;, MepHbie K0a0bl HA 100 Mia — 3 wit.; Mep-
Hele muauHEApEl Ha 100 M1 — 3 mT.; munetku xumudeckne Ha 1,0
u 10,0 M1 — mo 3 wT.; AUCTUITMPOBAaHHAS BOJA; KapaHaalll Mo CTeK-
ny; pactBopsl: peHosna, DOC — 1 %, ammuaka — 10 %.

3amanue. YCTaHOBUTH IOPOTOBBIE PA3BEACHUS U MOPOTOBBIE
KOHIIEHTPAllMM TOKCHYECKHX BEHIECTB IO 3alaxy M pa3Jpa’karolleMy
JNEUCTBUIO Ha JIa0OPATOPHBIX KUBOTHBIX. Ha OCHOBaHUYU PE3ybTaTOB
UCCJIC/IOBAHUS MPOBECTU CPABHEHUE U CHEIATh BHIBOJ O BO3MOXKHOCTH
SKCTPAMNOJISIIMA HA YEJIOBEKA JIAHHBIX, MOJTYYEHHBIX HA KUBOTHBIX.

MeToauka uccjaea0BaHus

benbiM MbIIIaM WK KpbICaM Mpeaiarath XJjieOd, CMOUYEHHBIN pac-
TBOPaMH HCCIICyEMBIX BEIIECTB pPA3JIMYHBIX pa3BencHU (KOHIICH-
Tpamuii). YCTaHOBUTH ITIOPOTOBBIC pPa3BEJCHHUS M KOHIICHTPAIUU
0 3aMaxy U pa3JApakarolieMy JICUCTBUIO CIEAYIONIMX BeIIeCTB: (e-
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HOJIa, aMMHaka 1 kapOodoca, Mpou3BOJisi pa3BeJACHUE UCXOHBIX Ma-
TOYHBIX PACTBOPOB B T€OMETpHUUECKOM mporpeccuu ¢ marom 10 n, rae
n=1, 2, 3... KoHTpoJbHBIM BapuaHTOM OyAET Kycouek xjeba, cMo-
YyeHHBbIU Bogou. HaOmroaaTe 3a MOBEAEHUEM KUBOTHBIX, OTMEYas Xa-
paKTep peakiuyd Ha KOHKPETHYIO KOHIICHTPAIIMIO HCCIEAyEeMOro Be-
IeCTBa. 3a HEICHCTBYIOIIYI0 KOHIICHTpALMIO TIPUHUMAETCS Ta,
IIPU KOTOPOM KMBOTHOE Cpa3y e HauMHAEeT MoeaTh KOPM.

[lo pe3ynbpTaTaM HaOMIOJAEHUN COCTaBUTH Tabmuiy. OdopMuUTh
npoTokoa. Crenath BHIBOJIBI.

KOHmPO./leble 80Nnpocki

1. OnpeneneHue NpeneabHO TOMYCTUMON KOHIIEHTPAIUH.

2. OCHOBHBIC MPUHIIUIBI YCTAHOBJICHUS MPEAEIBbHO JOMYCTUMBIX
KOHLEHTPALUM.

3. IIpakTuka pazpadotku ITJIK.

4. Kitacchbl 0O1MacHOCTH YKOTOKCUKAHTOB.

5. IIpoOneMbl yCTaHOBJICHUSI OPEACIBHO JIOMYCTUMBIX KOHIICH-
TpaLui.
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KpaTkuit c;ioBapb TEpMHUHOB

Aoanmayus xomnencamopras — OHUOXUMUYECKUE H3MEHEHUS
B OpraHu3Me, BOCCTaHABIMBAKOIINE €ro (PYHKIIMOHAIBHBIE CIIOCOOHO-
CTH JO MPEXHEro ypoBHs (T. €. IO Hayaja HapyIICHUH ITOJ BO3JCH-
CTBHEM TOKCHUKAHTA).

AooumusHoe Oeticmeue 51006 — CYMMHUPOBAHUE JEUCTBUS SI/IOB.
[Ipu HOpMHpOBaHHM COpOCAa CTOYHBIX BOJI, COJAEPKAIIMX STOBUTHIC
BEIIIECTBA, YYUTBHIBACTCA MX CyYMMHpOBaHHOe jaeictBue. [IpenenbHo
nomyctuMmas konneHntparnusa (ITJIK) mis kaxmoro siga JOJDKHA OBITH
YMEHBIIIEHA Ha COOTBETCTBYIOIIYIO BEJIWYUHY, ONPEACIIIeMYIO
JUTSL K&KJIOTO BXOJSIIETO0 KOMIIOHEHTA. YYHUTHIBAIOT apudpmernye-
CKYI0 cyMMY 3(pheKTOB JeHCTBUA.

AxmusHo Oelicmsyroujee geujecmso — 4acTb TEXHUUYECKOTO Mpe-
napata (SIOXUMHKaTa), O0Jamarolias TOKCHYCCKUMHU CBOWMCTBaMHU.
OcTanpHas €ro 4acTh SIBJISCTCS HAIOJHUTEIEM (TpaHyJibl, IOPOIIOK
Y JIp.) WU 3arps3HUTENIeM. B HEKOTOPBIX CydasX HAIOJTHHUTEIH U 3a-
IPS3HUATENN TOKE MOTYT 00J1a71aTh TOKCHYECKUMH CBOMCTBAMH.

AHnmaeoHu3zmM MOKCUKaGHmMo8 — OCIA0JICHUE WM YHUYTOXKEHUE
JNEUCTBUS OJHOTO TOKCUKAHTA APpYruM. MI3BECTHO aHTarOHUCTUYECKOE
JIEUCTBUE MOHOB METaJJIa, OJJHOBAJICHTHBIX U JABYXBaJICHTHBIX METaJl-
JIOB ¥l TIECTUIIUIOB, (DTOPUCTHIX COSAUHEHUN U U3BECTH H JIP.

Buonocuueckas owucmka 600vi — ynanenue (paspyiicHue) 3a-
IPS3HAIONIUX BOJY BEIIECTB C MOMOIIBIO BOAHBIX OPraHU3MOB, KOTO-
pBI€ B MIPOIIECCE CBOCH JKU3HEASATCILHOCTH Pa3pyIIAlOT U MIEPEBOIST
B Japyrue ¢Gopmbl TOKCHYECKHE BemecTBa. Js OMOIOrHYecKoi
OUYHCTKHU MIMPOKO HCIOJIB3YIOT a3POTCHKU U OMOJOTHYECKUE TPY/IBI.
buonornueckas ounctka HamoOosiee 3(PGHEeKTUBHA TIPU OYUCTKE BOJIBI,
3arpsi3HEHHON OPraHUYECKUMU BEILIECTBaMHU.

buonocuueckuti koumpons — TpoOBEpKa KadyecTBa BOJABI MO OHO-
JOTHYCCKAM TIOKa3aTejasiM (COCTaBy BHJIOB J>KMBOTHBIX, PACTCHHI,
0COOCHHO BOJIOPOCIICH, MPOCTEHIINX, OakTepuii U IpuOOB), ompese-
JIEHUE TOKCUYHOCTHU BOJIbI 111 HEKOTOPBIX TUAPOOHOHTOB.
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Booa 3aepsznennas — Bojga yXyaIIeHHOTO KadecTBa MO CpaBHE-
HUIO C T€MU TPEeOOBAHUSIMHU, KOTOPBIE MPEIBABISIET BOJONOTPEOU-
Tenb. [Iporece yxXyAmeHus: KadecTBa BOAbI TPOUCXOIUT B PE3yiIbTaTe
JeSITEILHOCTH YeJIOBeKa (MPOMCTOKH, CMBIBBI, HE(Th | T. 11.). Xapak-
TEp U CTENEHb 3arpsA3HEHUs MOTYT IMO-Pa3HOMY OIIEHUBATHCS Pa3HbBI-
MU BOoJonOTpeOuTensaMu. [IlepBbIM PU3HAKOM 3arps3HEHHOCTH BO/IbI
CITY’KUT TIOSIBJICHHE TUICHOK, OCAJIKOB, OKPAcKH, 3amaxa u T. II.

Bmopuunoe 3acpsaznenue — W3MEHEHUE CBOMCTB MPUPOJHOU BO-
bl B PE3yJbTaTe KU3HEACITEIHLHOCTH OPraHW3MOB, BBIACISIONINX
B BOJIy NPOJYKTOB OOMEHA, HapUMEp BBIJCICHHUS BOJIOPOCIICH, 0CO-
OCHHO CHHE-3€JIE€HBIX, BBIACICHUS CEPOBOJIOPOJIA, METaHA, YTrOJIbHOM
KHUCJIOTHI M APYTUX BellecTB. BTopuuHoe 3arps3HeHne IBISIETCS YacTo
pEe3yJIbTaTOM CMEHBI OWOIICHO30B BCJICACTBHE HW3MEHEHUsS (Pu3n-
KO-XUMHUYECKUX CBOWCTB BOJBI (YMEHBIIICHHE OCBCIIEHHOCTH CIIOCB
BOJIBI, TIOHMKCHUS COJICpPKaHus Kuciiopoaa u jp.). [Ipu cunbHOM pas-
BUTHH (PUTOTUTAHKTOHA BBIACIISIEMbIE UM META0OJUTHI MOTYT BBI3BATh
3aMOpBI U OTPABIICHHUE IOMAIIIHETO CKOTA.

l'uopobuonocuveckuii. KoHmpoab — JIJIUTEIBLHOE CJICKEHUE
32 I3MCHEHUSAMH OHMOJIOTHYCCKUX IPOIECCOB B BOAOeMax (BHIOBOM
COCTaB THAPOOMOHTOB, UX pa3HOOOpa3ue, YUCICHHOCTh U Oromacca,
uxTrodayHa U T.I1.), KOHTPOJb 332 TEMIIAMH POCTa W IPOAYKTHBHO-
CTbIO MpeoOJIaalouX BUIOB, CMEHON COOOIIECTB, KAYECTBOM IPO-
MBICJIOBBIX OOBEKTOB. 3aJaydl THAPOOMOJOTMYECKOrO0 KOHTPOJIS: OT-
MeYaTh TEHJECHIIMHU MPOUCXOASIINX U3MEHECHUM; aHATU3UPOBATh MPH-
YUHY U CJIEACTBUEC JAHHBIX U3MEHEHMM; CIIyKUTh UCXOJIHBIM MaTepH-
aJioM JUIsl IPOTHO3WPOBAHUA KadyecTBa BOJAbI M OMOJOTUYECKUX MPO-
IIECCOB B BOJIOEME.

I panuyer Oeticmseusi Gewjecmeéa — KOHLEHTpaIUsl BEIIECTBA,
IIPU KOTOPOH €Ille 3aMETHO JIEUCTBUE HA OJUH U3 U3y4aeMbIX MOKa3a-
Tenel (MMeeTcs CTaTUCTHYSCKH 3HAYUMOE BITUSTHUE).

Jemoxcuxayuu gpepmernmovt — PEepMEHTHI, KOTOPBIE, COCTUHSACH
¢ sjaMu (TOKCUKAHTAMHM), pa3pylialOT UX WU MEPEBOIAT B MHAKTHB-
HOe cocTosiHne. PepMEHTHl MOTYT OOpa3OBBIBATHCSA BHOBH B OTBET
Ha MOCTYTUJICHHE sIa B OPTaHU3M.
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Jlemoxcukayus — TPOIECC YMEHBIIEHUS WM TIOJTHOTO CHSITHS
TOKCHYHOCTH, KOTOPBI MOXET JOCTUTAThCSA MYTEM Pa3pyIICHUS MO-
JEKYyJIbl TOKCHKAaHTa M €€ XHMHYECKOrO IIPEBpAIllCHUS B IPYyTHE,
HE TOKCUYECKHE BEIISCTBA M T. II. DTOT IPOIIECC HA3BIBAETCS MCTHH-
HOW J€TOKCUKauuen. B opraHu3Me CTeneHb AETOKCHUKAIMU 3aBHUCUT
OT aKTHUBHOCTH MEXaHU3MOB JCTOKCHKAIIUN: (PEPMEHTOB pa3pylIcHHUS,
CBS3BIBAHUS 514, COCTOSHHS OpraHM3Ma, Xapakrepa cpenbl. Tokcu-
KaHT, TIOMABIIUN B BOJOEM, PacCIpeaesIeTcs MEXKIy TOJIISH BOJIHI,
IPYHTOM U BOAHBIMH OpPraHHU3MaMH, COXpaHss IPHU 3TOM CBOIO TOK-
CHYHOCTH (HampuMmep, TsOKeIble MeTauibl). BceiencTBue sToro mpo-
Iecca KOHIICHTpAIMs TOKCHMKAaHTa B BOJC yMEHBINAeTcs. TaKkyro Je-
TOKCHKAIIMIO HAa3LIBAIOT JIOYKHOM.

Jo3a — xonuuectBO BemiecTBa (r/kr, Mr/kr, MKI/Kr), BBOIMMOIO
B OpraHU3M B pacyeTe Ha €ro ¢JAWHHUIYy Beca. TepMuH «103a» OO0JIb-
IICH Y4aCThIO YITOTPEOJIICTCS 110 OTHOIICHUIO K Ha3€MHBIM JKHBOTHBIM
U 4YeJIOBEeKy. B NpHMeHEHMH K BOJHBIM OpraHu3MaM HCIIOJIb3YIOT
TEPMUH «KOHIICHTpAaIUs», OOO3HAYAIONIUH KOJIMYECTBO BEIIECTBA,
KOTOPOE PaCTBOPEHO B €AMHUIIC 00BEMa BOJHOM CPEIbI.

Jloza 3¢hdhexmusnass — KOITMYECTBO BEIIECTBA, BHI3BIBAIOIIEE Pe-
ruCTpupyeMbiii 3pdekt (Hampumep, OOKOBOE IMOJIOKEHUE Y PBIO, CY-
JOPOTH, NCYE3HOBCHUE PEAKIIMHM HA YTO-IH00, OTCYTCTBHUE aKTUBHOTO
IBYDKEHHUS M T. I1.). B 3TOM ciiydae rubenu opraHusma Her.

3annoswiii copoc cmouHbIX 600 — TPOIIECC, TIPU KOTOPOM, B OTJIH-
YK OT HEIPEPBHIBHOIO TIOTOKA CTOYHBIX BOJ ITPOM3BOJICTBA, B CHIIY TE€X
WIM WHBIX NPUYMH B OTKPBITBIA BOJAOEM cpa3y cOpachIBacTCs 3HAUH-
TEIPHOE KOJUYECTBO CTOYHBIX BOJ TIPOM3BOACTBA, HAKOIUICHHBIX
3a HEKOTOpoe BpeMs. B pe3ynbraTre KOHIICHTpAIUsl TOKCHYCCKHX Be-
IIICCTB B BOJOEME Cpa3y IIOBBIMIACTCA [0 3HAYUTEILHOTO YPOBHS
¥ MOJKET OCTaBaThCs CTAOMIHLHON B TCUCHHE HECKOJILKMX YacOB U CYTOK.,

3amop — MaccoBasi THOENb BOJAHBIX KMBOTHBIX, OCOOCHHO PHIO.
[IprurHamMu 3amMopa: 3HAYNTENIHPHOEC MOHMKEHUE KOHIICHTpPAIIMU pac-
TBOpeHHOro B Boje kuciopoaa (mo 40-50 % ot HOpMBI); MOSIBIICHHE
B BOJIC TOKCHMYECKHX BEIIECTB, CPEIAN KOTOPHIX IITaBHOE MECTO 3aHH-
MaOT IPOMBIIIJICHHBIC CTOYHBIC BOJBI, ISCTULIM/IBI, IPOIYKTHl THUE-
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HUS OT OBITOBBIX CTOYHBIX BOJA. B MPUPOAHBIX YCIOBHUSAX 3aMOPHI
OOBIYHO BO3HUKAIOT B HOYHOE BpPEMsl, B MEPHOJI MACCOBOTO «IIBETE-
HUS» BOJABL. B 3MMHee BpeMsl NMPUYMHON 3aMOPOB SBIISIETCS OTCYT-
CTBHE NIPOHMKHOBEHHS B BOJYy BO3JyXa W3 arMoc(epbl uepes TOJIILy
apaa. ['ubens pa3HBIX )KMBOTHBIX 3aBUCUT OT UX YYBCTBUTEIHHOCTH
K IePUIUTy KUCIOPOIa U TOKCUYECKUM BEIECTBAM.

3ona 3aepsasHeHuss — YacTh aKBATOPUU, UMEIOIAs 3arpsi3HEHUE
BBIIIE JOMYCTUMBIX HOpPM. CTemneHb 3arpsA3HEHHOCTH YMEHBIIAETCS
OT LICHTPA UCTOYHHUKA 3arpsi3HEHUS K epuQepuu.

3ona mokcuueckoeo Oelicma@us — JUANa30H KOHIEHTpAIUi TOK-
CHUKaHTa, MPU KOTOPBIX OTMEYAETCSI TOKCHYECKUM A(hPEKT sl BBICO-
KOYYBCTBUTEJIBHBIX M MaJO4yBCTBUTEIBHBIX OCOOCH JaHHOTO BHUJA.
30HY TOKCHYECKOTO JICHCTBUS MOXKHO pacCMaTpPUBATh KaK XapaKTepH-
CTHKY PacCeJICHHs Pa3HOYYBCTBUTENIBHBIX ocobel Buaa. Jlpyroe mo-
HUMAaHHE 30Hbl TOKCUYECKOTO ACHCTBUSI — 3TO JAMANa30H KOHIIEHTpa-
MY TOKCHUKAHTa OT ITOPOTOBBIX JI0 CMEPTEIHHBIX.

3ona canpobnHocmu — xiaccudukanus BOJOEMOB MO CTENIEHU
3arPSI3HEHHOCTH, T. €. 10 OTHOCUTEIbHOMY COJIEPKAHHUIO0 OpraHuye-
CKHX BEILIECTB.

Hzoupamenvrocms Oeticmsus mokcuxanma (OTpeneNseTcs pas-
HOW YyBCTBUTEIBHOCTBIO BUJIOB K JIAHHOMY SIJTy) — JICHCTBUE TOKCH-
KaHTa Ha Y3KYIO TPYIITY WJIX Ha HEKOTOPHIE BUbI ’KUBOTHBIX, HAIIPHU-
Mep TOJBKO Ha PbIO, WU TOJHKO MOJUTIOCKOB, WJIM HA UX OTICIIbHBIC
BUJIbl. 30upaTenbHOCTh NEHCTBUS TOKCHMKAHTa HauboJiee Pe3KO BbI-
pakaeTcsl Ha YPOBHE KPYMHBIX TAKCOHOMHYCCKHX €IWHUIl (THI,
KJIacc, OTPsA) W HauMEHee Pe3Ko — Ha ypoBHE BHUIO0B. [Togbop Tok-
CHKAHTOB C y3KUM H30HMpaTCIIbHBIM JCHCTBHEM (TOJIBKO HA OJTUH BHT)
BeChbMa 3aTpyAHUTEIICH.

Hnsepcuss moxcuunocmu (JaT. KHHBEPCUO» — TIEPEBOpAUNBa-
HUE, MePECTAHOBKA) — TOKCUYHOCTH BEIECTBA HE U3MCHSICTCS CHH-
XpPOHHO C €r0 KOHIIEHTpAaIuel; B HEKOTOPOM HHTEpPBaJe KOHIICH-
Tpauuii HaOJIIOJaeTCsl YBEIMYECHUE TOKCMYHOCTH C YMEHBIICHHUEM
KOHIIEHTPAITUU.
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Hnoexc mokcuunocmuy — KOJMYECTBO BEIECTBA, HAKAIUIMBAOIIIE-
€csl B OpraHu3Me B pacyeTe Ha 1 KT )KMBOT'O BEca B MOMEHT €r0 THOCIIH.

Humepmummupyrowee Oeticmeue — NPEPBIBUCTOE, TEPUOIAYE-
CKO€ JICCTBUE TOKCUKAHTA HAa OPTaHU3M.

HUumoxkcuxkayus — HapyluIeHUE >KU3HENEATEIIbHOCTH, BbI3BAaHHOE
TOKCUYCCKUMH BEIIECTBAMH, IPOHUKIIUMH B OpraHU3M H3BHE (9K30-
ICHHAs WHTOKCHKAIUSA) WM OOpa30BaBIIMMHCS B HeM (SHIOTCHHAs
UHTOKCHKALIHS).

Konyenmpayus — copepsxkanue BelecTBa B €IMHUIE 00bemMa BO-
JIbl WM Ha €IUHUIEe MOBEpXHOCTU. KOHIIEHTpaInio BhIpaXKaroT B MPO-
nentax (%), rpammax Ha jutp (r/in), MuuMrpaMmax Ha autp (Mr/i),
rpaMMax Ha M° (I/M°), MIITHTpaMMax Ha M (Mr/M), a TaKKe 9HCIOM
opranu3moB B 1 intpe v Ha 1 M.

Konyenmpayusa donycmumas — noHUMaeTcsl B AByX 3HAUCHUSX:
1. KonueHrtpanusi, KoTopasi JOMyCTUMA JJIs JAHHBIX YCJIOBHUH MO XO-
3SIMCTBEHHOMY HCITOJIB30BAaHUIO BOJ0eMa (3aBOJICKOM BOJOEM, BOJIO-
€M, He UMEIOIIUI MPOMBICIIOBBIX 0OBEKTOB U T. I1.). 2. KoHIeHTpaIus,
P KOTOPOM HET HAPYLIEHUN B KAYECTBE BOJBI, T. €. HEACHUCTBYIOIIAS
KOHIIEHTpAIUsI C HYJIEBOM TOKCUYHOCTHIO.

Konyenmpayus nepenocumas — KOHUEHTpaLUs OTPaBJISIONIETO
BEIIIECTBA, MPU KOTOPOM HOPMAJIBHBIM OPraHU3M MOXKET CYILIECTBO-
BaTh B TEYEHUE OJIHUX CYTOK 0€3 Kakoro-nubo Bpena ajis ceos. Benu-
YrHA IEPEHOCUMOM KOHIIEHTPALIMK UMEET OTHOCUTEIIBHOE 3HAUCHUE.

Konyenmpayusa nopozosass — MuHuManbHas I€UCTBYIONIas KOH-
LEHTpAIUsl TOKCUKAHTA, BBI3bIBAIOIIAS] U3MEHEHUS KaKOT0-T100 MoKa-
3arelid. 3aBUCUT OT BBIOPAHHOTO TMOKAa3aTess: YeM 3TOT MOKa3aTelb
YyBCTBUTEJIBHEE, TEM MEHbBIIIE TOPOroBasi KOHIIEHTPALKsI, HA KOTOPYIO
BIIUSICT TaKXKe PsI Apyrux GakTopoB (BUIOBAs MPUHAIICKHOCTD, IO,
BO3pacT, (PU3MUOJOTUYECKOE COCTOSTHUE, WHIWBHUAYaJIbHbBIE Pa3Iudus,
0COOCHHOCTH OKpY’Karolen cpepl u jp.). [loHATHe «moporopasi KOH-
HEHTPALUS» UMEET MPAKTUYECKOE 3HAYCHUE B OIIEHKE OMAacHOI0 BJIM-
SIHUSI TOKCUKaHTA.

Konyenmpayus cmepmenvuas (1emanvhas) — KOHIEHTPAIUS
BEIIECTBA, MPU KOTOPOH HacTymaeT rudenb opraHusma. BenuduHa
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CMEPTEJIbHOW KOHIIEHTPALMKU 3aBUCUT OT psijia MPUUYKH. BUJOBBIX pa3-
JIUYH, 1oJia, BO3pacTa, MHIWBUAYAJIbHBIX PA3IUYMM, IJIUTEILHOCTH
JCHCTBUS TOKCHMKAHTa, 0COOCHHOCTEH OKpykaromieit cpeas! (pH, Tem-
nepaTtypa, CojepKaHue B BOJIe KUCIOPO/a, )KECTKOCTh BOJIBI U T. II.).

Konyenmpayus naxonnenus moxcuxanma — OTHOILICHHUE KOH-
IICHTPAIMK TOKCUYECKOTO BEIIECTBAa B OpraHu3Me (MI/KT) K KOHIICH-
Tpanuu ero B Boje (Mmr/im). KoaddummeHT HakomieHUs MOKa3bIBaET,
BO CKOJILKO pa3 OoJibIlle BEIIECTBA HAKAIJIMBAETCS B OpraHU3ME, YeM
€ro COJIEPKUTCS B TAKOM K€ 00bEME OKPY>KarOIIeil CpeIbl.

Kpumepuii moxcuunocmu — tnipu3Hak (IoKas3areins), Ha OCHOBa-
HUU KOTOPOTO MPOU3BOIAUTCS OIIEHKA TOKCUYHOCTH.

Kymynayus — naxoruenue, cymmupoBanue. Kymynsinuysa Tokcuye-
CKOTO BO3JICUCTBUSI MPOUCXOAWT B TOM Cllydae, KOrja CKOPOCThb MO-
CTYIJICHUS] TOKCUYECKOTO BEILIECTBA B OPraHM3M OOJIbIIE CKOPOCTH €ro
BBIBEJICHUS U3 OpraHu3ma. Pa3nnyaro J1Ba BUIA KyMyJIAIUH: 1) HaKOII-
JeHue BemiecTBa (MarepuaibHas KyMylrsius); 2) HakoruieHue 3(dek-
TOB, BBI3BIBAEMBIX BEIIECCTBOM ((DYHKIIMOHATBHAS KYMYJISIIHS).

Jlamenumnoui nepuoo (ckpvimpiti IEpUOa) — BpeMs. OT MOMEHTA
MOCTYILJIEHUSI TOKCUKAHTa B OPraHU3M JI0 MOMEHTA MOSIBJICHUSI pU3HA-
KOB OTpaBJICHUsI, HapyllIeHUN (U3UONIOTHUECKUX (QYHKIUN WA Bpems
MEXIy MOMEHTOM Haudajla KOHTakTa OpraHu3Ma C SiJOM U BPEMEHEM
TIPOSIBJICHUS €T0 BIUSHUS (IIPOSBICHUEM pearupOBaHus Ha sI).

Jlumumupyrowuti npuznax eépeonocmu — TOKazareib (OpraHo-
JCITUYECKUH, TOKCUKOJOTHYCCKUM, O0IIECAHUTAPHBIN), 10 KOTOPOMY
OTpaHUYMBAETCS KOHIICHTPAIIMs TOKCUKAHTa B BOJIE.

Memamoxkcuueckoe Oeiicmaue 6ewyecme — CIHOCOOHOCTb XUMU-
YECKUX COEJUHEHUN CHUXATh COMPOTHUBISEMOCTh OpraHuW3Ma, riiaB-
HBIM 00pa3oM K UH(EKIUSM.

Monumopune — HENPEPBIBHBIN JIUTEIBbHBIA Mpoliecc Halo/e-
HUS U PETUCTpAIlUU NTapaMeTpOB 0OBEKTA.

Humpughukayus — nporiecc pa3noKeHHsl OpraHnYECKUX BEIIECTB
0 aMMHaKa M OKHCIIEHHE €ro 10 a30TUCTOM KHUCJIOTHI, a 3aTeM
110 @30THOU KUCIIOTHI.
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Hopma opeanuzma (HOpMa B (U3HOJIOTHUM M MEIUIIMHE) —
YCJIOBHOE 00O3HAYEHUE PABHOBECHUSI OPTaHU3Ma, OTACJIBHBIX €r0 Op-
raHoOB U (PYHKIIMH B YCIIOBUSIX MEHSIOIIECHUCS] BHEIITHEN CPE/IbI.

Ocmamounass  6pedHocmb —  TIOCHEICTBUS  TOKCHYECKOIO
WM BpEAHOrO BIUSHUS. Bbiparkaercss B MOHMKEHUHM OOIIEH >KHU3HE-
CIIOCOOHOCTM M YCTOMYMBOCTH K HWH(EKIMOHHBIM 3200JICBAHUSIM.
B oTnimume oT ocTporo oTpaBiIeHUs OCTATOYHAS BPEIHOCTh HE MPUBO-
JIUT K CMEPTEIIbHOMY HCXOJTY.

Omrnuk cucmemvl — peaknus CHUCTeMbl (OpraHm3ma, coooOIe-
CTBA, DKOCHCTEMBI) Ha BO3JCHCTBHE TOKCHKaHTa WA BOOOIIE
Ha BHEIIHEE BO3JICHICTBUE.

Ompasnenue — HapyuieHue Qpusznongornueckux (yHKIUN opra-
HHA3Ma B PE3yJIbTATE BO3ACHUCTBUS TOKCUUECKOTO BEIIECTBRA.

llepsuunoe 3aepsa3uenue — NoONaAaHNUE B YUCTHIE TOBEPXHOCTHBIE
BOJIbI OBITOBBIX, MMPOMBIILICHHBIX, PYAHBIX, IIAXTHBIX U HedTEecomep-
KaIlMX CTOKOB, a TAK)KE CMBIBHBIX BOJI C TIOBEPXHOCTH CYIIIH, COJEP-
KX MECTUIUIbI, YAOOPEHUS U T. 1.

llepcucmenmnocms — cM. CTOMKOCTh TOKCHKAHTA.

llokazamenvhvie opeanuzmMbl — OPTaHU3MBI, IO KOTOPBIM CYJIST
O KauecTBE BOJbI JAaHHOTO BojoeMa. [lo Habopy BHIIOB THIpOOHMOHTOB,
XapAaKTEPHBIX MJII BOJOEMOB C TOM WJIM WHOW CTENEHBIO 3arpsi3HEHUS
(cTeneHpIO CalpPOOHOCTH), CYIAT O XapaKTepe M CTEICHHU 3arpsA3HEHHO-
CTH Bojoema. JIJi1 BOJOEMOB C Pa3IMYHOM CTEMEHBIO CampOOHOCTU
U CIelM(PUUECKUM 3arps3HEHUEM MMEIOTCS TIEPeYHU BUIOB THIPOOHO-
HTOB, BCTpEUAIOIINXCS B TakuX Bojax. [lo BuIoBOMy cocTaBy OUOIIEHO-
30B BOJOEMOB CYJSIT O CTENEHU U XAPAKTEPE €ro 3arpsi3HECHU.

llopoz epeonoco Oeticmsusi eeuwjecmea — TaKass MUHUMAJIbHAS
KOHIICHTPAIIMS €r0 BO BHEIIHEH Cpejie, MPU KOTOPOW B opranusMe (mpu
KOHKPETHBIX YCIIOBHSX ITOCTYIUICHHS BEIIECTBA) BO3ZHHWKAIOT M3MCHE-
HUS, BBIXOJSIINE 32 TMpeaesbl (U3UOJIOTHUECKUX MPUCTIOCOOUTETHHBIX
PEaKIViA, WA CKpbITas (BpeMEHHO KOMIICHCHPOBAHHAS) ITaTOJIOTHS.

llopoe speonocmu uucienHocmu 6uoa — TakKasl BEJIWYHWHA YKC-
JIECHHOCTH BHJIa B JAHHOM BOJOEME, KOTOpas JIEKUT Ha TPaHU MOJ-
JepKaHUsI PABHOBECHOT'O COCTOSIHUS B coobOmiecTse. [Ipu yBennueHun
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YHCIICHHOCTH BHUJAa PaBHOBECHE B COOOIIECTBe Hapymaercs (Hampwu-
Mep, IIPU YBEIIMYSCHUN YMCIICHHOCTH CHHE-3CJICHBIX BOJIOPOCIICH).

Ilopoe nedocmamounocmu yucieHHOCMuU 8U0a — YUCICHHOCTH
BUJIa, KOTOpas HE OOECIEYMBAET €ro HOPMAJIBHOTO CYIICCTBOBAHHS
B TCUCHHE JUTUTEIHLHOTO BPEMEHH.

llopoe omnyeueanusi — Ta MUHHMaJbHAas KOHIEHTPAIIUS TOKCH-
KaHTa, NMPH KOTOPOHM IOJBMXKHBIA OpraHu3M (Hampumep, pbida) ak-
TUBHO M30€raeT yuyacTKa BOJbI C JAHHOW KOHIIEHTpAIlMe TOKCUKaHTA.

llopoe pazopasicenus — MAHUMAaJIbHAS TPaHUIA JEUCTBUS, OTIpe-
nenseMas MUHUMaJIbHOW KOHIEHTpanueld (B Mr/iI) OTpaBisIOIIEro
BEIIIECTBA, KOTOpas BBI3bIBACT HA4YaJbHOC THUIIUYHOE W3MEHEHUE
WJIW OIIIyTUMOE pa3Jpa)keHHe OpraHa, TJaBHBIM 00pa3oM MoJBEpra-
IOIIETOCS JCHCTBHIO JAHHOTO OTPABJISIONIECTO BEIIECTBA.

llocnedeticmeue 51006 — sBIAEHUE, IPU KOTOPOM $1]I, HE BBI3bIBAS
CMEPTHU JTaHHOTO OpraHu3Ma, HapymiaeT ero ¢pu3nogorunieckue GyHk-
IIUY TaKUM 00pa3oM, 4TO MPUBOJUT K HAPYIISHUIO JaTbHEHIIEro pas-
BUTHS, YMEHBIICHUIO IIJIOJOBUTOCTH, TOSBJICHUIO JET€HEPATUBHOTO
MIOTOMCTBA U B PAJIE CIIydyaeB — TUOEIH MTOTOMCTRA.

IIpeodenvro donycmumas Konyenmpayus — OQPUIMATBLHO YTBEp-
KJEHHasT MaKCUMaJlbHasi BEJIMYMHA JOMYCTUMOTO COJIEpKaHUsS Bpe-
HOTO BEIIIECTBAa B Cpejie, T. €. Takas MaKCHMallbHas KOHIICHTpAIIWs,
IPU KOTOPOH €111e BO3MOKHO HOPMaJIbHOE CYIIECTBOBAHHE OpraHu3Ma
(Buza), MOJHOE OCYIICCTBICHHUE €ro OHOJIOTMYECKOro IHKIA. Ty
KOHIICHTPAIUIO TAK)KE HA3bIBAIOT MAKCUMAJIbHO HEJICHCTBYIOIICH.

IIpeodenvro oonycmumwiii 6viopoc (I1JIB) — orpaHudcHHBIN BbI-
OpOC 3arps3HSIONIUNX BEIIECTB B OKPYXKAIOIIYI0 MPUPOJHYIO Cpedy.
[1/IB orpannunBaeT o0beM BHIOPOCOB TOKCHMKAHTOB JIJISl KaXKJIOTO HUC-
TOYHHUKA 3arpsS3HCHHUS.

Ilpuevikanue k s0am — 4YaCTHBIA Cly4all TPHUCIIOCOOICHUS.
B BogoeMe npHBBIKAHUE K Ay (TOKCHKAHTY) MOXKET OBITh Pe3yJIbTa-
TOM HWHAUBUIYATbHON MPUCTIOCOOJICHHOCTH M OTOOpa OpraHu3MOB
C TIOBBIIIICHHOW PE3UCTEHTHOCTHIO K JAHHOMY TOKCHUKAHTY WM TPYI-
e CXOAHBIX TOKCHKAHTOB.
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Pezucmenmnocme k s10am — COCOOHOCTh OpraHu3Ma MOJJEP-
KUBATh HOPMAJbHBIA YpPOBEHb >KM3HEHHBIX IMPOIECCOB B YCIOBUSX
XUMUYECKOTO 3arps3HeHus cpeabl ooutanus. Jlocturaercs Giarogaps
MOBBIIICHHOMY PETYJISAIIMOHHOMY MEXaHW3MY COINPOTHBJICHUS K-
CTBYIOILIEMY Pa3ApKUTEIIO WU CI1a00il MPOHUIIAEMOCTH TOKCUKAHTA
B OpraHu3M. Pe3uCTEHTHOCTh 3aBUCUT OT (DH3HUOJIOTUYECKOTO COCTOS-
HUs, BO3pacTa ¥ BUIOBOM MPUHAIC)KHOCTH.

Camoouuwenue 6006l 8000eM08 — COBOKYITHOCTb IIPOIIECCOB,
MPOTEKAIOIIUX B BOJIOEME, B PE3yJIbTaTE KOTOPHIX 3arpsi3HAIOIINE Be-
IIeCTBa Pa3pyIIAIOTCS WM TepeBOAATCS B npyrue Gopmel. [ maBHEIMU
NpOLECCaMH, YYaCTBYIOIIMMU B CAMOOYMIIEHUH, SBISIOTCS: (husnye-
ckue (ocemaHWe CYCIICHU3UPOBAHHBIX YaCTHIl, BCIUIBITUE Ha IOBEPX-
HOCTb JICTKHUX (hPaKIIMid, WCHApEeHUEe U JAp.); XUMHUUeCKHue (OKHCIICHHE
KHUCJIOPOJIOM, PACTBOPEHHBIM B BOJIE, MIEPEXO/ B TUAPATHI, KOATYJISIUS
U OCKJCHUE, TUAPOJIN3 TOKCUKAHTOB U Jp.); OHnoJormyeckue (BKITroYe-
HUE 3arps3HSIOMIUX BEIIECTB B OOMEHHBIE IPOIIECCHI, UX pa3pyIIeHHe
WIN MIEPEBOJI B APyTHe, He TOKCUYECKUE (DOPMBbI COEIMHEHUIN Y pa3iny-
HBIX THIPOOMOHTOB). B caMoouuIlieHnu BojoeMa MPUHUMAIOT y4acThe
BCE€ THAPOOMOHTHI, HO TJIABHYIO pOJIb WUrpar0 OakTepuu, rpuObI, IPo-
CTEHIlIMe M MHOTOKJIETOYHBIE )KUBOTHbIE — (DUIIBTPATOPBHI.

Cunepeusm oOeticmeus 51006 — OJIHOBPEMEHHOE JCHCTBUE SITIOB
HECKOJIbKUX TOKCHYECKHMX BEIIECTB Ha OpraHuW3M B OJHOM HarpasJe-
Huu. [Ipu cuHepruszme s1bl OKa3bIBalOT 00Jee ryOUTeNbHOE JIEUCTBHE,
yeMm apupMeThuecKas cyMMa MociaeaoBaTeIbHbIX d3()PEKTOB KaXI0T0
A]1a B OTJAEIBHOCTH.

CmabunvHocms a0a — YCTOMYMBOCTH siIa B BOJE, IOYBE.
[Ipy MOBTOPHBIX BHECEHUSX S MOXET HAKAIUIMBaThCSA, COXpaHsIA
TOKCMYHOCTb. Hampumep, k Hanbosiee CTaOWUIBHBIM SiJaM OTHOCSITCS
XJIOPOPTaHUYECKUE COCTMHEHHS, K MEHee CTaOMIbHBIM — (ochopop-
raHUYECKHUE.

Cmotikocms moxcukanuma (nepcucmenmuocms) — CIOCOOHOCTD
TOKCHKAHTa COXPaHATh CBOIO TOKCHYHOCTH B MPOJIOKEHHE KAaKOT'0-TO
BPEMEHH, HE MOJBEPrasich pacnanay, OKHCICHHIO, KOMILIEKCOOOpa3o-
BaHUIO U T. A. [lonoxuTenpbHOE CBOMCTBO YCTOMYUBOCTM TOKCHUKAHTA
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COCTOUT B TOM, YTO CO3/IaHHAs B BOJIOEME KOHIEHTpalus OCTaeTCs
JEUCTBYIONICH B TE€UECHHUE IJIUTEILHOIO BPEMEHU U MOXKHO M30€XKaTh
JNOTIOJIHATEJIBHOTO BHECEHUSI TOKCUKaHTa. OTpUIATEIbHOE CIIEICTBUE
MEePCUCTEHTHOCTU TOKCUKAHTA — B JIJIUTEIILHOM 3arpsi3HEHUM CPEJIbl.

Cymmayus s¢pgpexma — cnoxenue 3OPeKkToB, 00yCIOBICHHBIX
BO3JICUCTBUSIMM, HUCXOASIIMMH OT Pa3HbIX TOKCUYECKUX BEIIECTB
U OT pa3HbIX (PAKTOPOB CPE/IbI.

Toxcuxanmul — 00Illee HA3BaHUE SIAOBUTHIX [IJII OPraHU3MOB
BEIIECTB PA3HOM XUMHUYECKOMN ITPUPO/IBL.

Toxcuxoounamuxa — AVHAMUKA OTPABJICHUS, U3MEHEHUS, BbI3bI-
BAEMOTO fJIOM, MPOLECC OTPABJIEHHUS, €ro pa3BuTHE. B mmpoxom
CMBICJIE — JMHAMUKa JACUCTBUS XMMHUUECKOTO BellleCTBa BOOOIIIE.

Toxcuxoxunemuxka — pa3fenl TOKCUKOJOTUHU, U3YyYarollUid CKO-
pPOCTh M MEXaHHM3Mbl ACHUCTBUA $1]1a, 3aKOHOMEPHOCTH TPOTECKAHHS
TOKCHYECKHX 3(P(EKTOB BO BPEMECHH, MUTpAIUH siaa (MOCTYIUICHHUE,
MECTa HAKOILICHUS, pacipe/ieieHne, MeTa00Ii3M U BhIBEICHUE), KHU-
HETHUKY B3aMMOJICVCTBHUS Si71a C PEUENITOPAMH.

Toxcukonoeuss — HayKa O pearipOBaHUH OPraHU3MOB Ha BO3/ICH-
CTBHE $5i7]a U 0 CrIoc00ax OOpPHOBI C OTPABICHUSIMH.

Toxcukomempusi — W3MEPEHUE TOKCUYHOCTU JIEVUCTBYIOLIETO
BelecTBa. Ha OCHOBaHMM TOKCUKOMETPUM pa3paldaThIBAlOTCS Mpodu-
JTAKTUYECKUE MEPOIIPUATHS JJIsl 03/I0POBJICHUS BHEIIIHEN CPEIBI.

Toxcunbl — SIIOBUTBHIE BEIIECTBA CIEUU(PUUECKOrO JEUCTBUS,
oOpa3zyeMble MPEUMYIIECTBEHHO OaKTEepUsAMH, a TaKKe PaCTCHUSIMHU
U KUBOTHBIMHU.

Toxcuunocms — AI0BUTOCTb, CBOMCTBO XMMHYECKHX COEIUHE-
HHAW OKa3bIBATh BPEIHOE WM JAXKE CMEPTEIBHOE BO3JACHUCTBUE HA Op-
raHu3M. EcTecTBeHHass TOKCHYHOCTh — TOKCUYHOCTBH CpEJibl, 00Y-
CIIOBJICHHAS MPUPOIHBIMU IporieccaMu (BBIICICHUS MHKPOOPTaHM3-
MOB, PacTCHHUU M JKUBOTHBIX, BBIOPOCHI BYJIKAaHOB W T.II.). Mckyc-
CTBEHHAsT TOKCHUYHOCTh — TOKCHUYHOCTb, BO3HHKIIIAs B pPE3yjbTaTe
NESITETLHOCTH YeJIoBeKa (COPOC CTOYHBIX BOJ] B BOJOEMBI M BOJIOTOKH,
CMBIB C TTIOBEPXHOCTH CYIIIU AI0XMMHUKATOB, BhIMaJCHUE U3 aTMocde-
PBI SIOBUTHIX BEIICCTB).

56



YVcnosus oeticmeus 1006 — 0COOCHHOCTH YCIIOBUM, PU KOTOPBIX
neicTByeT 1 (TOKCUKAHT). [ JIaBHBIMH SIBJISIOTCS OCOOCHHOCTH Opra-
HU3MOB, (DU3UKO-XUMUYECKasi XapaKTePUCTHKA BOJHOW CpeJbl, KOH-
IIEHTpAIs PACTBOPEHHBIX OPTaHWYECKHUX BEIIECTB, HATUYHE IPYTHUX
TOKCUKAHTOB, XUMHUUYECKas IPUPOJIa TOKCHKAHTA.

QDyHKYuoOHaANbHASL HA2PY3KA — JONOJHUTEIBHOE BO3JICUCTBUE
Ha OpPTaHU3M, BBI3BIBAIOIICE YCUJIEHUE €r0 (PU3MOJOruYecKux (yHK-
muii. JletictBue saa (TOKCHKAHTa) B COYCTAHUHU C (DH3UOJIOTHUCCKOM
HArpy3KOM TMPOSIBJISICTCA CUJIbHEE, 4Y€M JCWCTBUE OJHOTO sja
P HOPMAJILHOM YpPaBHOBEIIEHHOM COCTOSIHUU. Dopma (QyHKIHO-
HaJbHOW HArpy3Kd MOKET OBITh pa3HOMN. M3MEHEHHE TeMIepaTyphbl
cpenbl, 00IIel COEHOCTH BOJIbI, MOHMKEHUE KOHIICHTPAIIMHU PAaCcTBO-
PEHHOr0 B BOJIE KUCJIOpOAA, TojoJaHue U JAp., (HU3UOJOTHUYECKUE
Harpy3KH, BO3JICHCTBUE MIPOYMX SIOB, T. €. TOKCUUECKHUE HATPY3KH.

Xumuueckoe nompebnenue xuciopooa (XIIK) — xoaudecTBo
KHCJIOpOJa, UAYIIEE Ha OKUCICHHUE OPraHWYECKUX BEIIESCTB B MPoOe
BOJIbI, OMpeAe/sIeMOe MO OKHCJICHHUIO OMXpomaTa Kajius B MPHUCYT-
CTBHHM KaTasin3aropa (CepHOKHUCIIOE cepedpo).

«[[eemeHue» 600bI — 3HAUUTEIILHOE YBEIUYECHHUE B MOBEPXHOCT-
HOM CJIO€ BOJIbI YHUCJEHHOCTH BOJOPOCTEH, MPUIAIOIINX €1 3eJIeHYI0,
CUHE-3€JICHY10, OypOBaTyIO U JAPYTYI0 OKPACKy B 3aBUCUMOCTH OT BH-
JIOBOM MPUHAICKHOCTH IpeodiialarouX BUAOB Bogopocieil. B me-
PHOJ «IIBETEHUSI» BOJIa MOXKET CTaTh TOKCUYHOM JJIST HEKOTOPBIX T'H/I-
POOHMOHTOB, HampuUMep PbIO, BCIAEACTBUE MOBBIIMICHUS KOHIEHTPAIUU
SIIOBUTHIX BBIJCICHUN BOJOPOCIICH,

YyscmeumenbHocms opeaHuzma K 510y — CKOPOCTbh U CTEICHb
pearupoBaHHMs Ha BO3JAeHCTBUA saa (TokcwkaHTa). Ompesensercs
BpEMEHEM Hayajia MPOSIBIICHUS] PEAKIMU WIM BEIUYMHOW KOHILIEHTpa-
UK siAa, TP KOTOPOMl BO3HUKAET peakiusa. UyBCTBUTEIbHBIC Opra-
HU3MBI OBICTpEE pearupyroT Ha MEHbIINE KOHIEHTpaluu sja
110 CPABHEHUIO C MAJIOYyBCTBUTEIHHBIMU.

Jempoguposanue 6000oema — TIOBBIIIIEHUE KOHIICHTpaALIUI
OMOreHHBIX 2JIEMEHTOB B Bojie (a3ora, docdopa, cepsl, xkenesa,
Maprasia u Jip.).

57



Appexmusnas xonyenmpayusi — Ta MUHUMAJIbHAsI KOHIICHTpa-
IIAsI TOKCHKAaHTa, TIPU KOTOPOU pPErucTpupyercs 3PHEeKT — OTKIHUK
OpraHu3Ma Ha BO3JICHCTBUE.

Apgexmusrnoe delicmeue moxcukanma — 3aMETHOE, OIpees-
eMOo€ TI0 KaKUM-JINOO MOKa3aTesIiM U3MEHEHHUE COCTOSIHUS THIPOOHO-
HTa. OOyClIOBIMBAEeTCS TOM KOHIIGHTpALIMEW BEIIECTBa, KOTOpas
HaKaIUTMBAeTCS B OCHOBHOM JJISl TAHHOTO BO3JICUCTBUS TOYKE IPHIIO-
KeHHs aeicTBus (OpraHe, TKaHHW M T. I1.), OTKYy/a 3aT€M HPPaJIUPYIOT
UMITYJILChI, CUTHAJIBI HAPYIICHUs B APYTHUE€ OpraHbl U TKaHU, YTO MO-
KET MPUBECTH K 3HAUUTEIILHBIM HAPYIIICHUSIM.

A0 — XHMHYECKOE COSIUMHEHHE, KOTOpOE, IOIaB B OPTraHHM3M
B MaJIOM KOJIMYECTBE, BBI3BIBACT MOBPEKICHUE, HAPYIIICHUE KU3HE -
ATEIILHOCTH WJIM Jake cMepTh. Kaxkjoe BEIecTBo MOXKET MpU OIpe-
JICIICHHOM KOHIIEHTpAIIMU OBITH SJI0M, M, HA000POT, S B MaJIbIX KOH-
HEHTPAILMUAX MOXKET HE OBIThH SITIOM.

Aoos xapaxmepucmuxka — BaXKHEUIINMHU XapaKTePHUCTHUKAMHU
SJIOB SIBJISIFOTCS TOKCHYECKHE M JISHCTBYIOIINE KOHIICHTPAIIMH, BBI3BI-
BaloIlKe MOBpexkaaronui 3pdpext (ueM MeHbIIe ACHCTBYIOIIAsS KOH-
IIEHTPAIKs, TEM CHJIbHEE 51); BPeMs OT MOMEHTa KOHTaKTa OpraHu3-
Ma ¢ S70M J0 BPEMEHH TPOSBIICHUS €r0 JSHCTBHS,; 00paTUMOCTh JeH-
CTBUS, T. €. TJIyOMHA U CTEIMEHb MOBPEKICHUSI; CIOCOOHOCTh K KyMYy-
JSWN; CTAOWIIBHOCTD; MUPOTA TOKCUYECKOTO JICHUCTBUS.
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