MeToaudeckue MaTepuaJabl 1 06yqa1011mxc51
Mo U3YIYCHU 0 TUCHUIIJINHBI «Tokcukoaorus»

CormacHo yueOHoro Tturana HampaBieHusi moarotoBku 20.03.01 Texuocdepnas
0e30MacHOCTh, 00yYarouIMecs U3y4aroT JUCHUILUIUHY « TOKCHUKOIOTHSI».

OOyuaromeMycsi HEO0OXOAUMO BHUMATEIBHO O3HAKOMHTHCS C COAEPKAHUEM Kypca
«Toxkcukonorus» 1o pabodeid nporpamme aucuuiuirabl (PT1]]), n3yduB Bce pa3aeisi.

- HAMMEHOBAHMUSI JICKIIMOHHBIX Pa3/IesioB Kypca,;

- TeMbI MPAKTUYECKUX 3aHSATUH;

- BOIIPOCHI K 3a4€Ty;

- BOMPOCHI 10 TeCTaMm;

- CIIMCOK PEKOMEHI0BAHHOM JIUTEPATYPHI.

Pexomenoayuu x nexyuonnvim sausmuam (meopemuyeckuil Kypc):

- Mepe]l OUYepeTHON JIEKIIUEe HEeoOXOAMMO MPOCMOTPETh MO KOHCIEKTY Marepual
npeasiaynied gexkuuu. [Ipu 3aTpyIHEeHHUsIX B BOCIIPUSTHN MaTepuasa HaJlo OOpaTUThCA K
OCHOBHBIM JINTEPATYPHBIM HUCTOYHUKAM, BKJIIOYAsl KOMIIbIOTEPHYIO Bepcuto. Eciaum paszo-
Opatbcsi B MaTepHalie OISITh HE YAalI0Ch, 0OpAaTUTECh K JIEKTOPY MO rpaduKy ero KOHCYJb-
TalUi WK HAa PAKTUYECKUX U Ta0OPATOPHBIX 3aHATUSX;

- XOTs1 OBl OErJI0 03HAKOMUTBHCS C COJIEPKAHUEM OUYEPEIHOU JIEKIIUU 110 OCHOBHBIM
MCTOYHUKAM JINTEPATYPhl B COOTBETCTBUU C paboyell mporpaMMoOn TUCIUILINHBI;

- 00paTUTh 0c000€ BHUMAHKE HAa (PU3UYECKYIO CYIIHOCTh U IpauUYECKOe COMPOBO-
XKJICHUE OCHOBHBIX paccMaTPUBAEMbIX TEOPETUUECKUX MOJIOKEHUM.

[Ipu pabote ¢ yueOHOM U HAYYHOU JUTEPATYPOH ClielyeT MOMHUTH O HEMPEPHIBHO-
CTHU mpolecca oO0ydeHus. DKOJIOTUSl PETMOHA, KaK U OOJBIIMHCTBO JPYTUX, HE SIBISETCS
Ha0OpOM pa3 M HaBCerja yCTaHOBJIEHHBIX UCTHH. OHAa MOCTOSHHO PAa3BUBAETCS U COBEp-
HIEHCTBYETCs. B ycnoBusix yckopsironierocst crapenusi tHpopMaluu y4eOHble U Hay4dHbIC
W3/IaHUs TAJIEKO HE BCErJla aKTyallbHbl. B CBSI3M ¢ 3TUM B JIUTEpaType MO Kypcy oOydaro-
IIUMCSI MOTYT BCTPEUATHCS MOJIOKEHUS, KOTOPBIE YK€ HE BIIOJIHE OTBEUYAIOT HOBBIM TEH-
JCHIUAM pa3BUTUs. B Takux ciydasix cleayeT, MpOosBIIsSisl KPUTUYHOCTh MBICIH, OUPaTh-
Csl HE Ha yCTapeBIUIUE UAEH TOTO WU JIPYroro M3AaHus, Kak Obl aBTOPUTETHO OHO HU ObI-
710, 2 HAa HOPMBbI, BBITEKAIOIIUE U3 COBPEMEHHBIX M3JaHUM, UMEIOIIUX OTHOIIECHHUE K U3Y-
4aeMOMY BOIIPOCY.

OOyuaromemMycs ciefyer 3HaTh, KaK JUTEpaTypy, peKOMEHAYEMYIO B pabodeil mpo-
rpamMme, Tak U THTEPECOBATHCS HOBBIMU U3/IAHUSIMU.

Pexomenoayuu x npakmuueckum 3aHamusm.

- JI0 OYEPETHOT0 MPAKTHUECKOTO 3aHATHS 10 KOHCIEKTY (WU JIUTepaType) mpopa-
00TaTh TEOPETUUECKUN MaTeprall, COOTBETCTBYIOIINI TEMbI 3aHSTHS;

- TIepe MPEACTOAIIMM 3aHSITUEM O3HAKOMUTHLCS C OCHOBHBIMU 33jla4yaMH U JINTEpa-
Typoii;

- 00513aTEILHO UMETh PEKOMEHIYEMYIO JINTEPATYpPy U COOCTBEHHBIN KAJIBKYJISITOP;

- B Ha4aJe 3aHATHUM 3a/1aTh MPENOJaBaTEI0 BOMPOCHI IO MAaTEPUAITY, BbI3BABIIEMY
3aTPYIHEHUS B €r0 NMOHUMAHWHA U OCBOCHUUW NPHU PELICHUHU 3a4ad, 3aJaHHBIX Uil CaMo-
CTOATEIBHOTO PEIICHHUS;

- UMETh IIpHU ce0e KOHCIIEKT JICKIIUH;,

- pellleHUE 3aJ]a4l BCErJa HAauYMHATh C BBIPAXKECHUS, MO3BOJISIONIETO MOJIYYUTh KO-



HEYHBIN pe3yNbTaT, a 3aTeM HaXOJUTh HEOOXO0IUMbIe KOMIIOHEHTHI JJIsl €T0 MOJTyYeHHUS,

- Ha 3aHATHUH JOBOJIUTH KaXKIYIO 3a7]a4y 10 OKOHYATEIBLHOTO PEIIeHHUs, B Cydae 3a-
TpyAHEHUHN 00palaThCs K MpenogaBaTelnto;

- P HEOOXOJUMOCTH JIOMOJIHAThH pellleHhe TpeOyeMbIM B 3ajadyax rpapuyecKum
COMPOBOXK/ICHUEM,

- BCE pacyeTHbIC BEJIUYMHBI JIOJDKHBI MMETh COOTBETCTBYIONIYIO Pa3MEpPHOCTH, a
(dbopma 3amnucu pacyeToB JI0JHKHA UMETh BUJ - CUMBOJIBI, YKCHa, pe3yibTaT. Takas ¢popma
3amucu MoMoXeT Bam ObIcTpo OOHApYKUTh HETOYHOCTh B pacueTax U MOJY4YUTh Ipa-
BWJIBHBIN PE3YJIbTAT.

Pexomenoayuu k camocmoamenvrot pabome 00y4aOWUXC:

- PYKOBO/JICTBOBaThCA rpay KoM caMoCTosiTebHOM paboTsl PI1/;

- BBINIOJIHSITH BCE IJIAHOBBIC 3aJ]aHUs, BblJaBaeMble IIPENoaBaTeIeM JIJIsi CaMOCTOsI-
TEJILHOTO BBIMOJHEHUS, pa30UpaTh HA MPAKTUUECKUX U CEMHHAPCKUX 3aHSATUAX, a TaKkKe
KOHCYJIbTalUSIX HESICHBIE BOIIPOCHI;

- UCIMOJIb30BaTh T€CThl HAa DBM 1J11 0CBOE€HHSI COOTBETCTBYIOIIUX pa3/ieiioB Kypca
10 DKOJIOTHS] PETHOHA, IPAKTHUYECKUX | JabopaTtopHbIX padoT (aya. 531-10);

- BBIMIOJIHATH KOHTPOJIbHBIE pabOThl HEOOXOIUMO UCXOJIUTh U3 PEKOMEHI0BAHHBIX
CPOKOB MpETOoJiaBaTesieM, HO HE TMO03e, 4eM 3a 15 nHel 10 OKOHYaHUs ceMecTpa. ITOT
BPEMEHHOM rpaduk corjacyercsi ¢ M3y4YeHUEM Ha MPAKTHYECKUX 3aHATHUSIX MaTEpHAIOM,
BXOASIIUM B 3TH PabOThI, UTO MO3BOJISIET OOyYaromeMycss ObICTPO OCBOMTH MaTepHan U
BBITIOJIHUTH PaboTy;

- IOAATOTOBKA K TEKYILEMY, IPOMEKYTOUHOMY U PYyOEKHOMY KOHTPOJIIO, OCYIIIECTB-
JSI€TCS HA MPAKTUYECKUX U JTaOOPATOPHBIX 3aHATHUSAX, a TAKKE MOCJE 3aHATUIM o0yyarolie-
rocsi B KOMIIbIOTEpHOM 3aiie kadeaps (aymn. 531-10);

- 3al[UTa KOHTPOJIbHBIX PA0OT MO JTUCHUIUIMHE OCYILIECTBIISIETCS HAa MPAKTUYECKUX U
1a00paTOPHBIX 3AHATHUSAX;

- IOATOTOBKA K 3a4eTy MpoBoAUTCs 1o BonpocaMm B PIIJ[ wim mo tectam Bcero Kyp-
ca mucuumuinbbl (aya. 531-10);

- TIpU MOJTOTOBKE K 3a4eTy MapajulesibHO MPopadaThIBAIOTCA HE TOJBKO TEOpEeTHYE-
CKH€, HO U MPAKTUYECKHE pa3Jiebl Kypca. Bce HesicHble MOMEHTBI (PUKCUPYIOTCS M BBIHO-
CSITCA HA TUIAHOBYIO KOHCYJIbTAIIMIO.

Kpumepuu oyenxu snanuii ooyuarowuxcsi

3adeT B yCTHOM (popMe 0 BOOPOCAM.

Ommemka «3auem» CTaBUTCS, €CIIH:

e PACKpBITA TOJIHKO MEHBIIIAsl YACTh OCHOBHBIX MOHSITUH;

e HE JI0CTATOYHO TOYHO YHOTPEeOJIsiiI OCHOBHBIE KATETOPUH U TTOHSTHUSA;

e HE JOCTAaTOYHO IOJIHO U HE CTPYKTYPUPOBAHO OTBEYAJI 110 COACP>KAHUIO BOIPOCOB;

e HE MCHOJI30BAJl IPUMEPHI, WILTIOCTPUPYIOIIUE TEOPETUUECCKUE MOT0KECHUS;

e HE paccMaTpuBal pa3HbIE TOUKU 3pPEHUS HA TPOOIEMY;

e JIMAJIOT C IPENOAaBaTEIEM HE MOTYUYUIICS;

e BO3HHUKJIM IPOOJIEMBbI B 000CHOBAaHUH BBIBOJIOB, ApTyMEHTAIIUIA;

e HE OTBETWJI Ha OOJBUIMHCTBO JIOMOJIHUTEIBHBIX BOIIPOCOB.

Ommemka «He3auem» CTaBUTCS B CIIy4ae, €CIIU:

e HE PACKPBITO HU OJHO U3 OCHOBHBIX MOHSTUH;

e HE 3HAET OCHOBHbBIC OMPEACICHUS KATETOPUN U MOHATUN TUCITUIUINHBI,

e JIONMYUIEHBI CYIIECTBEHHbIE HETOYHOCTH U OIIUOKYU IPU U3JI0KEHUU MaTepuaa;




e TMPAKTUYECKOE OTCYTCTBHUE PEAKIIUU HA JIOTIOTHUTEIBHBIE BOIPOCHL.

3auem 6 mecmosotl popme.

«3a4eT» - CTaBUTCS 00yUaromEeMycs, BHITTOJTHUBIIEMY TeCTOBbIe 3amanus Ha 60%,
BBITIOJTHUBILIEMY J1a0OpAaTOPHbIE U MPaKTHUECKUE padOThl, MPEAYCMOTPEHHbIE MpOrpam-
MOM.

«Hezauem» - cTaBUTCSI 00y4YarOIEMYCsl, BBIMIOJHUBIIIEMY TECTOBBIE 3aJjaHUsI MEHEE,
gem Ha 60%, BBITTONHUBIIEMY J1a0OpPATOPHBIE W MPAKTUYECKHUE PAOOTHI, MPETYCMOTPEH-
HBIE POrPaAMMOMU.

Pexomenoayuu no evinonnenuto KonmpoabHou pabomsi 05 3A0UHUKOS

OO6yuaronuecs 3a04HOU (HOpMbI 00yUYEHUsT 00s3aHbl BHIMOJHUTh KOHTPOJIBHYIO pa-
00Ty 1o npeaMeTy « TOKCUKOIOTHUS».

OcHosubie smanvl pabomuvl 00y4aOUe2ocs HA0 KOHMPOJbHOU pabomoll:

1) mox0op M U3ydeHue JIMTEPATYPHI 110 TEME PaOOTHI;

2) HarucaHue pabdoTHI 1O MPEUIOKCHHOMY IIIaHYy;

3) ohopmiteHHE KOHTPOJIBLHOM PabOTHI B IIEJIOM;

4) mpoBepKa KOHTPOJLHOW pabOTe M IMOATOTOBKA K 3a4eTy.

OcraHoBuMCs MOpOOHEE HA IEPEUHUCICHHBIX dTamax.

1-v111 sman: Iloobop u usyuenue rumepamypsvi no meme pabomol. Haunnats padboty
HYXKHO C moa0opa HEOOXOIMMOW Hay4yHOM JIUTEpaTyphl MO COOTBETCTBYIOIIEH Teme. B
MEPBYIO OYEpe/b, 3TO JAOJKHBI ObITh YUeOHHKU U yueOHble nocobus. [IpuaepxkuBaiitech
CIIMCKa peKOMeHIyeMol Kadeapol AUTepaTyphl, TaK KaKk OH COOTBETCTBYET MPOTrpaMMe
Kypca. Hapsiny ¢ yueOHUKaMH NIpU HANMMCAaHUU KOHTPOJBbHOU pabOThl MOXKHO MOJIb30BATh-
Csl ¥ IEPUOANYECKUMH U3IAHUSIMU, TaK KaK OHU HEOOXOIUMBI JIJIsl aHAJIN3a COBPEMEHHBIX
SKOHOMHYECKUX TpolieccoB. [IyOnukyemble B MepUOJUYECKON MeYaTh CTaThu U cOOOIIIe-
HUS COAEP’KAT YETKO M MPO(HECCHOHAIBHO CKOMIIOHOBAHHBIM TEOPETHUECKUN MaTepual,
OTJIMYAIOTCSl OMIEPATUBHOCTHIO MH(OpMAILKU, 0OMIINEM HOBBIX (PaKkTOB U IU(POBHIX JaH-
HbIX. [Ipy H3ydeHnn MaTepralioB NEPUOANKHN oOpallaiiTe BHUMaHUE Ha MOCTIEIHUE COObI-
TUSI, UCTIOIB3YNUTE aKTyallbHble (PaKTUUECKHUE JIaHHBIE U CTaTUCTUYECKHE 0030phl. CIIUCOK
OCHOBHOM M JOMOJHUTEIBLHOM JIMTEPATYPbl, PEKOMEHAOBAaHHON Kadenpoi, nmpuBeieH B
Paboueit nporpamme no aucuuruinie « Tokcukonorus». Best pekomenayemast nureparypa
uMeeTcsl B 0nbamoTexke Ha abOHEMEHTE WM B YUTAIBLHOM 3aJie.

2-outt sman:. Hanucanue xonmponvnou pabomol no npeonosxcennoi meme. llocie
M3YUYEHUsI IOJJOOPaHHON JIUTEpATyphl MOKHO HAUMHATH BBINOJIHEHUE KOHTPOJIBHON pabdo-
Tbl. KoHTpOJibHAs padoTa MUIIETCS CTPOTMM HAYYHBIM SI3bIKOM, HE JOMYCKAETCS] HCIOJIb-
30BaHUE OBITOBBIX PEUYEBbIX 0OOPOTOB, PA3rOBOPHOI pedH, a TakKe JOCIOBHOE NEpernu-
ChIBAaHHWE MaTepualia U3 JIUTEPATYPHBIX UCTOUYHUKOB. O0S3aTENIbHBIM SIBIISIETCS] UCIIOJIB30-
BAHUE COBPEMEHHBIX AHAIIMTHUYECKUX M CTATUCTUUYECKUX MaTtepuayioB, MHTepHET-callToB
MEKyHapOIHBIX OpraHU3aluil 1 KoMnaHui u np. TekcToBas 4acTh pabOTHI JOJKHA CO-
JEpKaTh YETKHM W Pa3BEPHYTHIM OTBET HA TEOpPETUUYECKHU Bompoc. Ciaeayer pacKpbITh
CYIIHOCTh PacCMaTpUBAEMbIX SKOHOMUYECKUX KaTeropuil uiu siBiaeHuid. [lo mepe HeoO-
XOJJMMOCTH TEKCTOBBIA MaTepuall JOMOiHsAeTca rpadukamu, GopMylaMu U TaOJIHUIIAMHU.
[lenecooOpa3Ho moka3aTh OCOOEHHOCTH TOTO WJIM MHOTO SIBJICHHUS B COBPEMEHHBIX YCIIO-
BUSAX (U1 STOTO WCIOJB3YHTE CTaThU M3 MEPHOAMYECKUX H3aaHuii). OObeM TEKCTOBOH
9JaCTH B 3aBUCHMOCTH OT BOIPOCOB MOXeT 3aHuMaTh 10 10-15 crpanui.

3-uti sman:. Oghopmaenue xonmpoavhot pabomwl. KoHTpOIbHAS paboTa JODKHA OBITH
OIpe/ieTICHHBIM 00pa3oM odopmiieHa. TeKCT ToKeH ObITh 0()OPMIIEH B TEKCTOBOM PENAKTOPE
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Word for Windows Bepcru ve Hike 6.0. Tum mpudra: Times New Roman Cyr. HIpudt oc-
HOBHOT'O Te€KCTa: 00bIuHbIN, pasmep 14 nr. [lpudt 3aroaoBKoB pa3ienoB: MOMYKUPHBIN, pa3-
Mep 16 nr. HpudT 3aroroBKoB MOpa3aeioB: MOTYKUPHBIH, pazmep 14 nt. MeXcUMBOIBHBII
UHTEpBal. OOBIMHBIA. MEXKCTPOUHBIM HWHTEpBAIL: OAUHAPHBIA. DOpMynbl TOMKHBI OBITH
oopmiteHb! B peakTope Gpopmyi Equation Editor u BctaBneHbI B TOKyMEHT Kak 00beKT. Pa3-
Mepsbl mpudTa 11t GopMyi: - oObrdHBIHN - 14 1) - KpymHBI HHIEKC - 10 TT; - METKUil HHICKC
- 8 rT; - kpymHBIH cuMBoII - 20 TIT; - MENKUiA CUMBOI - 14 IT.

Nnntoctpaniuu JOJKHBI ObITH BCTABJICHBI B TEKCT. TEKCT OTYETa BBIMOJIHAETCS HA
muctax ¢opmara A4 (210x297 mm) Oe3 paMKH, COONIOAas CICAYIONIUE pa3Mephl MOJICH:
nesoe - He MeHee 20 MM, mpaBoe - He MeHee 10 MM, BepxHee - He MeHee 20 MM, HIDKHEE -
He meHee 20 mm. CrpaHuUIBI cleayeT HyMepoBaTh apaOckumu nudpamu, coOromast
CKBO3HYIO HyMEpallMio 10 BceMy TekcTy. Homep cTpaHullbl NpOCTaBIISIIOT BHU3Y CTpaHU-
bl OT LIEHTpa 0€3 TOUKHU B KOHIIE.

Paboty cnemyer cOpomrropoBats. Ha TUTYyJIBHOM JIMCTE 0OS3aTENBHO YKA3bIBAKOTCS:
avcuuiuinHa, HazBanue Tembl, MO mnpenopasatens, MO obywaromerocs, (akyabTeT,
IpyIIa, HalpaBJIeHAE MOAroToBKH. Jlanee ciienyet coneprkanve (TuiaH) paboThl U e OCHOBHAS
yacTh. [lepen BBIMOTHEHHWEM KaXKIIOM 4acTU KOHTPOJIBHOM pabOThI HY>KHO IMOJIHOCTBIO BOC-
MIPOU3BECTHU TEKCT 3a/1aHusl. B KOHIE pabOThI MPUBOAUTCS CHMCOK UCIIOIB30BAaHHBIX UCTOYHU-
koB. OOpatuTe BHHUMaHHUE HA €ro mpaBuwiibHOE Oubnuorpaduyeckoe onucanue. CIUCOK HcC-
MOJIb30BaHHBIX MCTOYHUKOB HAUMHAETCS C YKa3aHusi MOHorpaduii 1 yueOHUKOB B ajipaBUTHOM
MOPSJIKE aBTOPOB WJIM HA3BaHUW padOoT. 3aTeM YKa3bIBAIOTCS CTaThU U3 MEPUOUUECKUX U3/Ia-
Huit. B 3aBepmennn npuBoastcs pecypebl MaTepHeT. Ha nepBoii ctpanuiie (TUTYIBHOM JIUC-
T€) 00YYAIOIIHUICS JOJDKCH PaclMCcaThCs M TIOCTABUTD JIATy C1a4u paOOThI Ha IPOBEPKY.

Homep BapuanTa jisi BBIIOJIHEHHUS KOHTPOJIBHOM pabOThl paBEH CyMMeE JIBYX IIO-
clleTHUX UG yaeOHoro koaa (Ne 3a4eTKU WM CTYJCHUECKOTO OMIIeTa).

4-viii oman: IIpoeepra KOHMPOILHOU pabomyl u OONycK K 3ademy. BuinomHeHHas pa-
6ota cnaercs Ha kadenpy «lIpousBojcTBeHHass Oe30macHOCTH» MpenojaBatento. Cpok pe-
[ICH3UPOBAHMS — 2 HEIETM ¢ MOMEHTa cnauu Ha kKadenpy. [IpoBepus paboTy, mpernoiaBaTelb
B PEIICH3UU MPOCTABIISIET OLICHKY «3aYTeHa» WJIM HE 3auTeHa», a TAK)Ke OTMEYaeT €€ HeJ0C-
TaTKW U JaeT BOMPOCHI K coOecenoBannto. OlEHKa «3auTEHO» MPEJIoiaraet, Yro o0yyato-
IIAKACS TOMYyCKAeTCs 0 CAauu 3a4yeTa 1o auctuuruimae « Tokcukomorus». K 3aueTy oOyuaro-
LIMHCS JTIOJDKEH OCBOWUTH BCE TEMbI MPOrpaMMbl Kypca. [IpumepHblid nepedeHbp BONPOCOB K
3auyeTy mnpezcTaBiieH B Paboueit mporpamme «Tokcukonorusi». [TockoiabKy TeMbl TUCIUTUIN-
HbI B3aUMOCBSI3aHbl, 00yYalOUUIICs T0KEH ObITh TOTOB U K OTBETY Ha COMPSHKEHHBIC U JIPY-
rHe JOMOJIHUTENbHbIE BONPOCkl. [103TOMYy npy MOATrOTOBKE K 3a4eTy TIIATEIBHO Mpopado-
TalTe JICKIMOHHBIA M y4e€OHBIM MaTepHall M, €CIM BO3HUKAIOT KaKHE-TUOO 3aTpyIHEHUS, —
oOpaTHTeCh 3a KOHCYJIbTAIMEH K MPEIoIaBaTelIio (M ceaTh 3TO HY>KHO JI0 COOeCeI0BaHus).

ITo nHTEpECYIOMMUM 00YYAIOIIMXCS BOIMPOCAaM MOKHO OOpaIaThes K.
npenogaBatensim kadeapsr «BTTIulI», aym. 535-10 (nonent CaByckan Tatbsina HaymoBHa);
cr.upenogaBatenio kad. «bTTIull» I'amonosoii E.1O., ayn. 534-10.

Anpec kapenpsl: 344023, PocroB-Ha-Jlony, 1. Ctpansl CoBetos, 1 (kopmyc 10);

TeJI. TIperoaaBarenbckoi (863) 258-91-71;

e-mail kapenpsr «BTIIull» — spu-45.6 @donstu.ru;

e-mail nonienra CaByckan Tatessabl HaymoBHBI — dankoserge@yandex.ru

Caiit II'TY — http://www.donstu.ru/



KYPC JIJEKIIUHA
NTUCHUIIJINHBI «TOKCHUKOJIOI UsI»

Tema nexuuu Nel: «TokcukoJI0rHsI KaK HAyKa»

Bonpocul rekyuu .

1. BBencHue.

2. TlpenMet m 3amaum Kypca

3. OcHOBHBIE pa3/eiabl TOKCUKOJIOTHH

4. TloHATHSA. BpEIHOE BEIICCTBO, OMACHOE BEIICCTBO, SJI, TOKCHHBI, TOKCHYHOCTH BE-
IIICCTB, TOJICPAHTHOCTD.

BBEJEHUE

OTBETUTH Ha BOMIPOC O MEPBOM BCTPEUE C AIAMU YETIOBEKA BEChbMA 3aTPYAHUTEIBHO!
OHA COCTOSJIaCh B T€ JAJIEKUME BPEMEHA, KOTJAa HAIlW MPEIKUA BIEPBBIC CTAIKHUBAIUCH C
SJIOBUTBIMM HACEKOMBIMH, KUBOTHBIMU M pacTeHUsMU. JlelicTBUE s710B OBLIO MOKPBITO
TalHOU M OOBSICHSJIOCH CBS3BIO C YEPHOI Marueu u 31biMu ayxamu. [lonas3oBaThes sigaMu
JUTSL OXOThI Ha dKUBOTHBIX, a 3aTEM C MPECTYMHON U JIEUeOHOH LIEbIO JIIOJIU HAYUUIIUCH 3a-
JIOJITO JI0 TOTO, Kak MOHsIM 0oJjiee MEHEe MEXaHH3M JCHCTBHS SIIOBUTHIX BEIIECTB.
B kauecTBe A10B MCIOIB30BAINUCH BBICOKOTOKCHYHBIE BEIIECTBA PACTUTEIBHOIO MPOUC-
XOXKJICHUS . aTKaJIOU bl U TIIOKO3UIbI (CTPUXHHH, Kypape, akaHua, cTpadaHTHH, OclieHa,
AypMaH | T.1.). Hanbosee mmpoko oTpaBlICHUs UCIIOIB30BAIKMCH B TIOJUTHIECKONW OOphOe
Y YAaCTHOM JKM3HHM BO BPEMEHA CPEIHEBEKOBbA. Halle BCEro NMpUMEHSIM MBIIbBSIK, KOTO-
PBII COCTAaBWII LIENYIO AIIOXY NPUMEHEHUA SIJ0B B KPUMUHAJIBHBIX LENSAX, CTaB NPUUMHOU
CMEpPTH MHOTHX ThICAY >KEPTB HEOOY3/IaHHBIX CTpacTed M KOBapHBIX 3aMbICiIOB. Maccy
NPUMEPOB MIPHUMEHEHHUS SJI0B C MPECTYITHOW IICJIbI0 MOKHO HaWTH B jmreparype («Mo-
napt u Cansepu» A.C. [lymkuna, «I"pad MonTte-Kpucro» lroma u np.)

C pa3BuTHEM XUMHUYECKHX HAYK ObLUIA OTKPBITHI MEXaHU3MBbI I€HCTBUSI XUMUYECKHUX
BEIIECTB, U SAbl NOTEPSIN CBOE MUCTHUYECKOE 3HaueHue. Ho MosIBUIIOCH MHOTO CUHTETH-
YECKHUX BEILIECTB, OOJBIIMHCTBO U3 KOTOPBIX OKA3aJIUCh BHICOKOTOKCHUYHBIMU. OHHU IIUPO-
KO HCHOJB3YIOTCS B MPOMBIIUICHHOCTH, CEJIbCKOM XO3sIMCTBE, Meauuuue, Obity. U 310
CO3/1a€T HOBYIO 3KOJIOTHYECKYIO OMACHOCTD ISl 300POBbS JHOACH.

N3yueHre TOKCUYHOCTU NMPUMEHSIEMBIX Ha MPOU3BOJACTBE U B OBITY XUMHYECKHUX
BEILIECTB, MEXaHU3M HMX BO3JICUCTBUS Ha OPraHU3M 4eJIOBEKa, pa3paboTKa MPOTUBOSIUN,
Mep NMpOPUIAKTUKU C LIEJbI0 MPEAYNPEKICHUs] OTPABICHUN M BXOAWUT B 3aJladyy HayKd
TOKCHKOJOTUU. CHenuaiucTbl B O0JacCTH OXpaHbl OKPY’KaIOIIEH cpeabl JOJKHBI ObITh
MH(POPMUPOBAHBI O TOKCUYHOCTH XMMUYECKUX BEUIECTB, UMETh MPEICTABICHUE O B3aUMO-
CBSI3U TOKCUYHOCTH U CTPYKTYPBI, O yTsAX OMOTpaHchopMalui siI0B B OpraHu3Me, YMETh
paccuutats [IJIK BpenHbIX BemecTn.

C 310l Lenbo U MpeaIaraeTcs JaHHOe mocodre OyayluM HHKeHepaM-3koJoram. [lo-
coOue COAECPKUT KaK OTJENIbHbIE TEOPETUUECKUE BOMPOCHI, TaK U JJAOOpAaTOpHbIE PabOTHI MO
OOHapPY>KEHHIO TOKCUYHBIX KATUOHOB M AHUOHOB, a TAKKe TOKCUYHBIX OPIraHUYECKUX BEIIECTB
Pa3IMYHBIMA METOAAMH. Y METh MPEJCKa3aTh BO3MOXKHBIE MTOCIIECICTBUS PUMEHEHUS CUHTE-
TAYECKUX MATEPUAJIOB HA 3JJ0POBbE JHOJEH U COCTOSHUAE OKPYKAOIIEN CPEBL.



HNPEJIMET U 3AJAYU TOKCHUKOJIOTI'NAN

Toxcukonozusn (ot rpedeckoro toxicon — sig u 10gos — yuenue) — 3To Hayka, U3y-
yaronasi 3aKOHbI B3aUMOJIEHCTBUS KUBOIO OpraHu3Ma U siga. B ponau nmocinegHero Moxer
OKa3aTbCs MPAKTUYECKH JIFOO0E XUMHUECKOE COETMHEHHE, MONaBIIee B OPraHU3M B KOJIU-
YeCTBE, CIIOCOOHOM BbI3BAaTh HAPYIICHUS >KMU3HEHHO BAXKHBIX (PYHKLUMHA M CO3[aTh Olac-
HOCTb JJISI )KU3HHU.

3naMeHuThIi Bpau apeBHOCTH [lapanensce (1493-1541 rr. s)KU3HM) CUUTAN, YTO «BCE
€CTh 57, U HAYTO HE JHIICHO siAOBUTOCTU». C Apyrod CTOPOHBI, JAaBHO WU3BECTHO, UTO
MHOTHE XUMUYECKHUE BEIIECTBA, MPUHITHIE BHYTPh B ONTUMAJIbHOU J103€, TPUBOAST K BOC-
CTAHOBJICHUIO HAPYILICHHBIX KaKOW-TM00 00Je3HbI0 (DYHKIUNA OpraHu3Ma U TEM CaMbIM
NPOSABIISIIOT JIeYeOHbIe CBOMCTBA. B 3TOM OTHOLIEHWH TOKCUKOJIOTHS TECHO CBsI3aHA C
(dhapMakosiorueit — HayKoil 0 IeMCTBUAX JIEKApCTB HAa opranu3M. Kpome Ttoro, MHOTHE Be-
IIECTBA CAMU SIBIIIIOTCA COCTaBHOM YacThIO )KMBOTO OpPraHU3Ma, — 3TO OEJKHU, KUPBHI, yT-
JIEBOJIBI U TIP., U JUIsSl MIPOSIBJICHUSI X TOKCUYECKUX CBOMCTB HY>KHBI 0COOBIE ycioBus. Ya-
1€ TOKCUYECKOE JEHCTBHE OKa3bIBAIOT YY’K/JbI€ JKUBOMY OPraHM3MY BEILLECTBA, KOTOPHIE
TIOJTYYHITH HAa3BaHUE «KCEHOOMOTHKU» (OT TPEYECKOro XENOS — Wy KIbIH).

HekoTopsle BemiecTBa, HaXOASCh B ONPENEICHHOM KOJIMYECTBE B Cpelle OOMTaHUS
WJIU BHYTPEHHEH cpejie OpraHu3Ma 4esioBEeKa U KUBOTHBIX, COCTABIISIIOT 00s3aTEIbHOE YC-
JIOBHE UX CYIIECTBOBAHUS, HAIPUMEDP MUKPO3JIEeMEHTHI (cepedpo, 1o, KoOaIbT | JIp.).
Takum 00pa3oM, OJJHO U TOXKE XUMHUYECKOE BEIIECTBO MOXKET OBITH SIIOM, JIEKAPCTBOM U
HEOOXOJUMBIM ISl )KM3HU CPEACTBOM, B 3aBUCHUMOCTH OT psiia YCIOBUM, MPU KOTOPBIX
OHO BCTpPEUaETCs U B3aUMOJECHCTBYET C OPraHU3MOM.

OcHognas 3a0a4a moKCcUKoja02uu — OOHAPYKEHUE U XapAKTEPUCTUKA TOKCUUECKUX
CBOMCTB XMMHUYECKUX BEIIECTB, KOTOPBIE CIOCOOHBI BHI3BATh B OpraHU3ME MaTOJIOrHUYe-
CKH€ M3MEHEHMS, a TaK)Ke U3y4YeHHUE YCIOBUH, IMPHU KOTOPBIX 3TU CBOWCTBA BO3HHUKAIOT,
SIPKO MPOSIBIISIIOTCSA U UCYE3aI0T.

Bmopoii easxicnoii 3a0aueit mokcukoaozuu SBISETCS ONPEEICHUE 30HbI TOKCUYE-
CKOTI'O J€HCTBUS N3y4aeMOro XMMHUYECKOrO BEILIECTBA.

Tpemwvsa 3a0aua moKcuKo102uu NPEAYCMATPUBAET U3YyUYEHNE XUMHYECKUX U NATO-
MOP(OJIOTHYECKUX MPU3HAKOB OTPABJICHUS MPHU PA3JIMUYHBIX MYTSIX MOCTYIUICHUS SIIOB B
OpraHu3M.

[lokazaTenu TOKCUYHOCTHU 3aBUCSIT HE TOJBKO OT CBOMCTB 5i71a, HO U OT BHJA, M0JA,
BO3pACTa, WHJUBUAYAJIbHOW YYBCTBUTEIBHOCTH K HeMYy opraHuzma. OTCro/la BBITEKAeT
€IlI€ OJIHA 8AMNCHAA 3A0a4a MOKCUKOI02UU — PAa3padOTKa OCHOB HKCTPAIOJIALMH Ha YEJ0-
BEKa JAHHBIX, U3yYCHHBIX B SKCIIEPUMEHTE Ha )KUBOTHBIX.

Tokcukonorust siBisieTcss (pyHIaMEeHTAIbHOM HAyKOW, KOTOpas pelaer HIUPOKUM
KpyT 3ajia4, MPUBJICKAsl 3HAHUE MHOTUX CMEXHBIX €CTECTBEHHBIX HAyK: HEOPTraHUYECKOM,
OpraHUYeCKOW XUMHUH, OMOXUMUH, (PU3HOJIOTUU, UMMYHOJIOTUA U T€HETUKH. OCHOBHBIM
METOJ0JIOTUYECKUM MPUEMOM B TOKCHUKOJIOTUU SIBISIETCA SKCIEPUMEHT Ha KUBOTHBIX. OH
JIOJKEH OBITh TEXHUYECKH XOPOIIO OCHAIEH, YTOOBI BBIABUTH HAaWOOJEe TOHKUU MeXa-
HU3M JCHCTBHUS SIJ0B HA OPTraHU3M B II€JIOM, Ha OpPTaH OTAEIbHO, Ha KJIETOYHOM U MOJe-
KYJISIDHOM YPOBHSIX.



OCHOBHBIE PA3JIEJIBI TOKCHUKOJIOI'MHU

B Hacrosiiiee BpeMst B TOKCUKOJOTHH OIPEAEAIOTCS TPH OCHOBHBIX HAIlPaBJICHUS;
TeopeTnyeckoe (PKCIEepUMEHTaIbHOE), TpodHIakTHIeCKoe (THTMEHHUYEeCKOe) M KInHUYe-
CKOE.

TokCHKONOrus
rTcope'mqecxax IMpodunakrHyeckas
(3KCnepHMEHTaNBHOE [ (rurueHMYecKan) Knunnueckas
MOZEIHPOBaHHUE)
t‘l'oxcuxoxnﬂemxa p- [IpombilisieHHas XuMHuueckue
ToxcukoaMHaMuKa > CenlbCKOX031HCTBEHHAS > Gonesnn
> KommyHanbHan oCTpbie
> [IuuteBas XPOHHYECKHE
> BbiTOBas M ap.
). JlexapcTBeHHbIE
| Oonesnu
o CneuHanbHble BHA ocTpehie
TOKCHUKOJIOTHH XpOHHMYECKHE
P Boennas » TokcUxOMaHHA
> ABvauMoOHHas
> Kocmuueckas
: [TonsoaHas

Cyne6Has u ap.

Pucynok 1 — OcHoBHBIE pa3aeiibl TOKCUKOJIOTHH

Teopemuueckaa moxkcukoiozua peuaeT MpoOJIeMbl BBISBICHHS OCHOBHBIX 3aKO-

HOB B3aMMOJICVCTBUS OPTraHU3MOB U si10B. OHa BKJIIOYAET JBa OCHOBHBIX pa3jelia:

1) mokcuxoounamuxy, KoTopasi pacCMaTpUBaeT ACHCTBHE sAa HA OPTraHU3M;

2) MOKCUKOKUHemuKy, KOTopasi n3y4JaeT OTBETHYIO PEAKIIMIO OpraHu3Ma Ha 5. ITo Ipo-
HUCXOJIUT BO BPEMEHH, C pa3HOH CKOPOCTHIO.

Ilpopunaxmuueckana moxcukonozusa n3ydaetr mpoOJeMbl ONPENENICHUs] CTEIEHU
OMAacHOCTH M pa3pabOTKy Mep U CIOCOOOB MPEAOTBPAIICHUS U 3alUTHl OT TOKCUYECKOTO
BO3JEHCTBUS XUMHUUYECKHUX BEIIECTB B OKPYIKAIOIIEH yenoBeka cpene. [loaromy ona nmeer
AKOJIOTMYECKUN XapaKTep U BKIKOYAET CJIEIYIOIINE OCHOBHBIE Pa3eibl: NPOMBIILICHHBIN,
CEITbCKOX03IMCTBEHHBIN, KOMMYHAJIbHBIH, MTUIIEBOM, OBITOBOM U JIp.

Knunuueckaa mokcukonozus wccienyetr 3a00jieBaHUS XUMHYECKOW 3THOJIOTHH,
T.€. OOJIC3HM YEeJIOBEKa, BO3HUKAIOIINE BCJICACTBUE TOKCHYECKOTO BIIMSHUS XUMHYECKHUX
COCIMHEHUHN OKPY>KAIOIIEeH €ro Cpeibl.

Kpome Toro, BBIIEISIOTCS CHENMUAIbHBIE BUIBI TOKCUKOJIOTUH, KOTOPHIC H3y4arOT
OTpaBJICHHE JIFOJEH B JIFOOBIX YCIOBHSAX WJIM OOCTOSTEIBLCTBAX MPH BO3JAEHCTBUU OIpe]ie-
JIGHHOTO THITAa TOKCUYECKUX BEIIECTB. DTO BOCHHAs, aBHAIIMOHHAs, KOCMUYECKas, Cy1e0-
Hasl ¥ TIPOYME BUIbI TOKCUKOJOTHH, KOTOPbIE OOBIYHO BKJIIOYAIOT B Ce€0s 2JIIEMEHTHI BCEX
OCHOBHBIX HaMpPaBJICHUN — TEOPETUYECKOT0, TATUEHUYECKOTO U KIIMHUYECKOTO.

Jlns Oyaymux WHXKEHEPOB HAMOOJBIIMN WHTEPEC MPEACTaBISCT MPOMBIIUICHHAS
TOKCHKOJIOTHSI, 3aJa4aMi KOTOPOU SIBJISFOTCS:



- TUTMEHUYECKOEe HOPMHUPOBAHUE COJIEPKAHUS BPEIHBIX BEHIECTB B 00BEKTAX MPOU3-
BOJICTBEHHOM CcpeJibl U Onocpenax;
- TUTHEHUYECKas KCNEPTU3a TOKCUYHBIX BEILECTB,;
- TUTHEHUYECKas CTaHJAAPTU3ALUS ChIPbI U IPOILYKTOB.
T'ucuenuueckoe Hopmuposanue OTPAHNIUBAECT COJCPKAHUE BPEAHBIX BEIIECTB My-
TE€M YCTAaHOBJICHUS NPEOeibHO 0ONYCMUMbBIX KOHUeHmpayuil B BO3lyxe paboueil 30HbI U
Ha Koxke. ['uruennyeckas skcnepTusa npeacTaBiseT coooi Hanboyiee MacCOBBIM BUJT TOK-
CHUKOJIOTUYECKOM OLEHKH BPEAHBIX BEIIECTB, MPEIYCMATPUBAIOIINN ONPEAECIEHUE CMEpP-
TEJIbHBIX 03 U KOHLUECHTPAUWW MPHU Pa3IUYHbIX MYTAX BBEACHUSA, aJCKBATHBIM NYTSM IMO-
CTYIUICHHUS $JI0B B TPOU3BOJACTBEHHBIX YCIOBHAX. | MTHEHNYECKask CTaHAapTU3ALHNS ChIPbS
YU TPOAYKTOB MPEIIOIAracT OTPAHUYECHHOE COJICPKAHUE TOKCHYHBIX IMPUMECEH B IPO-
MBIIIJIEHHOM CBhIPbE€ U TOTOBBIX MPOAYKTaX C YYETOM UX BPEIHOCTH U ONACHOCTH.

OCHOBHBIE HOHATUA TOKCUKOJIOI'MA

B Tokcukonorun Hambosiee 4acTO MPUXOJIUTCS ONEPUPOBATH OMPE/ICICHHBIMU TO-
HATUSIMU, HAIPUMEP, TEPMUHAMHU «S1» U «TOKCUH». K 20am TOKCUKOIOTH OTHOCSIT XUMU-
YECKHE COEJUMHEHHUs], CIIOCOOHBIE B MUHUMAJIbHBIX KOJMYECTBAX BbI3BIBAThH TSKEJbIC Ha-
PYIICHUS KU3HEACITSIBHOCTH (OTPaBJICHUSI) WIA THOCH KUBOTHOTO opranmusma. Tokcu-
Hamu TPAJAUIIMOHHO HAa3bIBAIOT OENKOBBIE BEIIECTBA, 00pa3yemble MPEUMYIIECTBEHHO
MUKPOOPTaHU3MaMH, PACTCHUSIMUA U KUBOTHBIMH, KOTOpbIE 00JIa/IatOT SJIOBUTHIM ACHUCT-
BHEeM. B HacTtosiee BpeMs TEPMHUH «TOKCHUH» Yalle BCEr0 OTHOCAT K MHAMUBUIYAJIbHOMY
XUMUYECKOMY BEIIECTBY, BBIJICJICHHOTO M3 TOrO WJIM MHOTO siia WKW TKaHEH SIOBHUTOTO
opranuzma. TepMUH «si1» OOBIYHO MPUMEHSIIOT K CEKpeTaM SIJIOBUTHIX KeJe3 KUBOTHBIX
(3Meii, HaceKOMBIX | Mp.). B CBOIO ouepesb CIIOBO «TOKCUHY» IMIMPOKO HCIIOJIB3YeTCs MPH
00pa3oBaHUU HOBBIX TEPMHUHOB, MOJYEPKUBAIOMIMX MUCTOUYHUK MPOUCXOKIEHUS JAHHOTO
TOKCUHA (300TOKCHHBI, (DUTOTOKCHHBI), JIMOO OCOOCHHOCTH €ro (PU3NOJOTUICCKOTO WU
dapmakonorudeckoro 3¢ exra (HeHPOTOKCUHBI, KAPAUOTOKCHHBI).

ITIo cBOEl XMMHYECKOW CTPYKTYpE€ TOKCHUHBI IPUPOJHOTO MPOUCXOXKAECHUS BEChbMa
pa3HooOpa3Hbl. B ux yucie MOkKHO BCTPETUTH A(paTUUECKUE U TeTePOLUKINYECKUE, al-
KaJIOUJIbl, cTepouibl, (hepMeHTaTUBHBIE Oeyku. HexkoTopble U3 3TUX COECIUHEHHI MOXKHO
YCJIOBHO Ha3BaTh «MCTUHHBIMU TOKCHMHAMHU» B TOM CMBbICJIE, UTO OHU HE BCTPEUAOTCS B
OpPTraHM3ME PELUITUEHTA U SBJSCTCS JUIA HEro KCCHOOMOTHKH (4y>KEPOIHBIMU BEIECTBA-
Mu). Jlpyras rpynmna KOMIOHEHTOB MIPUPOIHBIX 0B 00pa30BaHbl XUMHUSCKHUMH BEIIECT-
BaMH, KOTOpbI€ BCTPEUAIOTCS M B OpraHu3Me penunueHta. K HUM OTHOCSTCS aleTHiXo-
JIVH, TUCTAMUH, KaTeXO0JaMHHbI (aApeHAIHH, HOpaJApEeHAINH), TPOU3BOIHBIC HH]IOJIA, pa3-
JUYHBIE PEPMEHTHI U UX UHTUOUTOPHL. Tokcuuyeckuil 3¢ (PexT ITUX COeqUHEHU ompee-
JsieTcs U30BITOYHOCTHIO JTO3UPOBKHM, 3HAYUTENBHO MPEBbIIIAIONIEH (DU3N0TOTUYECKUE
npeaebl UX ACHCTBYIOIMX KOHIIEHTPAUA B OpraHU3MeE.

buonoruueckoe 3Haue€HUE 300TOKCUHOB JIJIs UX MPOAYIIEHTOB CBS3aHO C MCIOIbB30-
BAHHUEM SJIOB KaK OPY>KHS 3alIUThl WM HaNaJeHus. 3allUTHOE ACHCTBHE peaau3yercs C
MIOMOIIIBIO Pa3JIMYHBIX MEXaHU3MOB: 0O0JIEBOTO, PENCIICHTHOTO (OTIYTHBAIONIETO) U He-
KOTOpbIX Apyrux. [Ipyu HamajgeHUW Ha KEpTBY Ha MEPBbIN IUIaH BHICTYMNAET MapaiuTUye-
ckoe (00e3IBIKMBAIOIEe) JEHCTBUE.

Toxkcuxanm — BEIECTBO aHTPOMOTEHHOTO MPOUCXOXKIEHHUS, CIIOCOOHOE MPpU Mona-
JTAHWU B OPraHU3M BBI3bIBATH 3a00JICBAHUE WIIA THOETb.

Toxkcuunocms — crioCOOHOCTH BEIIECTBA BBI3BIBATH B OpraHW3Me HapylieHue Qu-
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3MOJIOTMYECKUX (PYHKIUN WIH €0 THOENb.

Tonepanmnocms — crIOCOOHOCTh OpraHM3Ma IMEPEHOCHTh BO3JEHCTBUE sa 0e3
pPa3BUTHA TOKCHYECKOTO dPdeKTa.

Bpeonoe seujecmeo — BemecTBO, KOTOPOE MPU KOHTAKTE C OPraHU3MOM YEJIOBEKA B
cllydyae HapyleHus: TpeOoBaHUM 0€30M1aCHOCTH MOYKET BbI3BaTh MPOU3BOJCTBEHHBIE TPAB-
MBI, podecCuOHAIbHBIE 3a00I€BaHUS WM OTKJIOHEHHUS B COCTOSIHUU 3/10pOBbs, OOHApY-
KUBAaE€Mbl€ COBPEMEHHBIMH METO/IaMH, KaK B Ipolecce padoThl, TaK U B OTJAJIECHHbBIE CPO-
KM KU3HHM HACTOSLIETO U MOCIEAYIOIINX TOKOJIEHHM.

Onachoe geuyecmeo — NOTECHIMAIILHO BPEAHOE BEIIECTBO, T.€. BEIIECTBO, KOTOPOE
MO>KET MPOSIBUTH CBOU BPEAHBIE CBOMCTBA B ONPENEIECHHBIX YCIOBHUSIX.

TeMa JieKIUH Ne2: «KJIaCCI/I(l)I/IKaIII/IH BPC¢IHbIX XUMHYCCKHUX BCIICCTB»

Bonpocul rekuuu:

1. Bunpl kitaccudukaum saoB.

2. Xumudeckas KiacCu(prKaIusl.

3. Knmaccudukamnmst 0B MO 1eTH MTPUMEHEHUS, 110 XapaKTepy BO3JACHCTBUS HA OPTaHHU3M,
10 M30MpaTeIbHOM TOKCUYHOCTH.

4, Knaccudukaiiysi IpOMBIIUICHHBIX S10B M TIECTUITUIOB.

5. Knaccudukanus otpaBieHui.

BUJIbI KTIACCUPUKAIINU A1OB

KonndecTBO XMMHUECKHX COCIWHEHWM, HUCIOJIB3YEMBIX B HACTOSIIEE BpEMs, Ha-
CTOJIBKO BEJIMKO, a XapaKTep UX OMOJOTMYECKOTO JIEUCTBUSL HACTOJIBKO pa3HOOOpa3eH, 4yTo
MPUXOAUTCA MPUMEHSTh HECKOIbKO 6u006 Kaaccugukayuu. OHU OENSATCS HA JABE TPyI-
Nbl. 0Ougue, OCHOBAHHBIE HA KaKOM-JIMOO OOIIEM MPUHIIUIE OLECHKH, MOAXOJSAIIEM JJIs
BCceX 0€3 MCKIIIOYEHUS XUMUUYECKUX BEIIECTB, U CHEUUAIbHble, OTPAXKAIONIUE CBA3b MEXK-
1y OTIENbHBIMHU (PU3UKO-XUMHUUECKUMH UJIU JIPYTUMH MPU3HAKAMU BEIIECTB U MPOSIBIIE-
HUSIMU X TOKCUYHOCTH.

Tabnuua 1 — [puHuuns! kiaccupukaluuu s10B

OO01mume CrenuaiabHbIe
— [To xummyeckum cBoiicTBam (xumuueckas) | — Ilo Tumy pa3BuBaromieiics rumokcu (maro-
— ITo nienu npumMeHeHwust (IpaKTHYECKas) (bu3noIOrnUecKas)
— Ilo crenenn TOkCHYHOCTH (rUrueHnueckas) | — [lo MexaHu3My B3aUMOJCHCTBUS C dep-
— ITo BuIy TOKCHYECKOTO ACHUCTBHS (TOKCHU- MEHTHBIMU CHCTEMaMH (ITATOXHUMHUYECKas)
KOJIOTUYECKAsT) —Ilo xapakTepy OMOIOTMYECKHUX TOCIEICTBUI
— I1o n3bupaTebHON TOKCUIHOCTH oTpaBJieHu# (OnoOrHUecKas)
— Ilo cTenenn KaHUEPOr€eHHOM aKTUBHOCTH U
JIp.

Hauboinee IIUPOKO HCIIOJB3YCTCA XumuueckKan maccudmxauuﬂ, npeaycmarpm-
Baromasa ACJICHHC BCCX XMMHNYCCKHUX BCIICCTB HAa OPTaHHMYCCKHUC, HCOPIraHUYCCKHUE M JJIC-
MCHTOOPI'aHUYCCKHUC. Hcxons u3 HpHHﬂTOﬁ XUMHYECKOM HOMCHKIJIATYPbI, OIIPCACIIAOT
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KJIACC M TPYIILY dTHX BEIICCTB.

Bonbmioe 3HaueHue st MpoGHIAKTUKH OTPABICHUA UMEET KIACCUPUKAUUA MOK-
CUUHBIX 8euiecme no ueau npumenenus. 11o 5Tomy nMpu3HaKy pa3andaror:

— TPOMBIIIJICHHBIE SIJIbI, UCIIOJIb3yeMbIe B IPOMBINIICHHON cpene. Cpear HUX op-
TaHWYECKUE PACTBOPUTENH, TOIUIMBO, KPACHTEIH, XJIAJOPEarcHThl, XUMpPEarcHThI, IIa-
CTU(DUKATOPHI U JIP.

— SJTIOXUMHUKATBI, UCIIOJIb3YEMbIC B CEIIbCKOM XO3SHCTRBE.

— JICKapCTBEHHBIC CPEICTBA, NMEIOIUE CBOIO KJIACCU(UKAIIHIO.

— OBITOBBIC XUMHUKAJIUHU, UCIOJIb3yeMbIe B OBITY COBPEMEHHOTO YEJIOBEKa B BHJIE
MUIIEBHIX JI00ABOK, CPEACTB CAHUTAPUH, JIMUHOW TMTHEHBI U KOCMETHKH, CPEJICTB 10 YXO-
1y 3a 0J1eXK /101, MeOelIbl0, aBTOMOOMIIEM U TIp.

— OHWOJIOTUYECKHE M PACTHTEIbHBIC SbI, KOTOPBIC COMEPIKATCSA B PA3IMYHBIX pac-
TEHUSX W rpubax, )KUBOTHBIX U HACCKOMBIX M BBI3BIBAIOT OTPABJICHUE MPH MOMNAIAHUH B
OpTaHH3M.

— 0OEBbBIC OTPABIIAIONIME BEIIESCTBA, KOTOPHIE MPUMEHSIOTCS B KA4eCTBE TOKCHYE-
CKOTO OPYXHS KaK CpeJICTBa BeacHus xumuieckoi BoitHbl (BOB).

Jlna KnuHuveckoil moKcukoaozuu HauOobIIee 3HAUYCHUE UMEET pas/ieJIcHUE Xu-
MHUYECKHX BEIICCTB [0 XapaKTepy B3aWMMOJACHCTBHS Ha OPraHW3M. DTO MO3BOJISET IOCTa-
BUTH MIEPBUYHBIN KIMHUYCCKHUIA TUArHO3, pa3padoTaTh MPUHIIMITE MPO(QHUIAKTUKH | JIcUe-
HUSI TOKCHYECKOTO TIOPAKEHUS U ONPEICTUTh MEXaHU3M €0 Pa3BUTHS.

Toxcukonozuueckan kraccuukayus 1006

1. HepsHo-mapamutuieckoe jaerictBrue (OpoHXocmasM, yAylibe, CyJI0pOTrH U Mapa-
anun): pochopopraHrveckre HHCEKTUIUABI (Xitopodoc, kapoodoc), HUKOTHH, aHaOa3HH,
BOB (3apun u mp.).

2. KoxxHo-pe3opOTHBHOE JeiicTBUE (MECTHBIC BOCTIAIMTEIIBHBIC U HEKPOTUICCKUE
U3MCHEHUS B COYCTAHUM C OOIIETOKCUYCCKHMMH PE30POTUBHBIMU SIBIICHUSMH): TUXIIOPI-
TaH, rekcaxyiopa, bOB (HmpuT, JOWU3KT), YKCYCHAsT 3CCEHIIHS, MBIIIBSIK U €r0 COCIHHE-
HUs, pTYTh (Cyema).

3. OOmeTokcuueckoe JeHcTBUE (TMIMOKCHYECKHE CYIOpOTH, KOMa, OTEK MO3ra,
napajnyn). CHHUIbHAS KUCJIOTA U €€ MPOW3BOJIHBIC, YrapHbIH a3, aJKOrojb U €ro Cyppo-
ratel, BOB (xiopuuan).

4. ¥Ynaymaroliee aeicTBre (TOKCHUECKHI OTEK JerKuX): okcuabl azota, BOB (¢oc-
reH, nudocren).

5. CnesorourmBoe W pazjapaxaroriee naeicTBue (pasapakeHue HapyKHBIX CIIU3HU-
CTBIX 000109eK): XoprukpuH, BOB (agamcut), mapbl KpermkuX KUCIOT U IIETOYCH.

6. Ilcuxmyeckoe nelicTBue (HapylIeHHWE TMCUXWYECKOH aKTUBHOCTH, CO3HAHUA):
HapKOTHKHU (KoKauH, onuii), arponuH, BOB (JIC/, austunamun).

OHaKO TOKCUKOJIOTHYECKas Kiaccu(UKaiys SJI0B HMeeT OOIui Xapaktep u
OOBIYHO JETATU3UPYETCS 3a CUET AOMOJHUTENIbHOU MHPOpMau 00 UX M30HpaTENbHOU
TOKCHUYHOCTH.
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KJACCUDPUKAIIUA SIT0B IO UBBUPATEJIBHOM TOKCUYHOCTH

1. Cepneunsle siubl (KapaHOJIOTHYECKOE JCHCTBUE — HApYIICHUE PUTMA M IPOBO-
JUMOCTH CepJla, TOKCHYIecKass TUCTPOPHUS MHOKAp/Aa): CepACUHbIC TIUKO3UIBI (ITUTHTa-
JIUC, JTUTOKCUH); TPUIMKINICCKUES aHTUACTIPECCAHThI (MMHUIIPAaMUH, aMUTPHUIITHIIMH); pac-
TUTENIbHBIC /1Bl (AKOHWUT, YEMEPHIIA, 3aMaHKXa); KUBOTHBIC SIbI (TETPAJIOKCHH); cOJin Oa-
pusi.

2. HepBHble sapl (HEHPOTOKCHUYECKOE NEHCTBHE — HAPYIICHHE TCHXUYCCKOW aK-
TUBHOCTH, TOKCHUYECKass KOMa, TOKCHYECKHE TUIICPKUHE3bl U Tapaindu): TICUXopapMaKo-
JoruYecKkue cpenctBa (HApKOTUKH, TPAHKBUIM3ATOPHI, CHOTBOPHEIE); (ochopopraHuye-
CKHE COCIMHEHUS; YrapHbIi ra3; MpOW3BOJAHBIC W30HMa3uAa (TyOa3ua, GpTuBasum); ajiko-
roJib U €r0 Cypporarhbl.

3. IledyeHouHbIe sIbI (FeMAaTOTOKCUYECKOE JACHCTBHE — TOKCHYECKAs TeMaTONaThs):
XJIOPUPOBAHHBIC YTIICBOIOPOABI (IUXJIOPITAH); SIOBUTHIC TPUOBI; ()EHOJIBI U AJTbJICTHIbI.

4. Tloueunsie bl (HePpOTOKCHUYECKOE JICUCTBHE — TOKCHYECKass HepoIaTus): co-
CAMHCHUS TSHKEIIBIX METAJUIOB; STHJICHTJIMKOIIb, IIIaBeJIeBast KHCIIOTA.

5. KpoBsiable siibl (reMaTOTOKCHYECKOE JEWCTBHE — T€MOJIM3, METTeMOTJIOOMHE-
MUS1): aHWJIMH U €T'0 MTPOU3BOIHBIC; HUTPUTHI, MBIIIIbIKOBUCTHINA BOJIOPOI.

6. XenmymoyHo-KHIIEUHBIE sIbI (TaCTPOIHTEPOTOKCUICCKOE JEHCTBHUE — TOKCHYE-
CKUH TaCTPOIHTEPHT): KPEIKUE KUCIOTHI M IICJIOYH; COCAMHCHUS TSHKEIBIX META/UIOB M
MBIIITBSIKA.

Cnenyer UMeTh B BHAY, YTO M30MpPATEIbHOE TOKCUUYECKOE JEUCTBUE sif]a HE UCUEp-
MBIBAET BCETO MHOT000pa3vs KIMHUYECKUX MPOSBICHUM MHTOKCUKAIIMH, a JIUIIh YKa3bl-
BA€T Ha HEMOCPEJCTBEHHYIO OMACHOCTh, KOTOpasi T'PO3UT OMPEACICHHOMY OpraHy WIu
CUCTEME OpraHu3Ma Kak OCHOBHOMY MECTY TOKCUYECKOTO MOPAKECHHUSI.

CrnenuanbHble TPUHIUIBI KJIACCU(UKAIIMU BPEIHBIX BEILIECTB MPEJICTABISIOT B OC-
HOBHOM HHTEPEC JIJIsi MEIULIHBI.

KIJACCUDPUKALIUSA TPOMBIINIJVIEHHBIX SI1OB

K npomviumnennvim aoam otHocutcs O0JbIas rpymnna XUMAYECKHUX BEIIECTB U CO-
€IMHEHUH, KOTOPBIE B BHUJE CHIPhS, MMPOMEKYTOUYHBIX WJIA TOTOBBIX MPOAYKTOB BCTpeya-
IOTCSI Ha TIPOU3BOJICTBE.

Hanbonee yactoe npuMeHeHHE HAXOMIT KIACCU(UKAIIMU TTPOMBIIICHHBIX SIZIOB MO
KJIacCaM XMMUYECKHX COCIUHECHHUH, M0 XapaKTepy BO3JACHCTBUSA HAa OPTaHU3M, MO CTEIICHU
BO3JECHCTBUS HA OPTAHU3M.

ITo xapakTepy BO3/IC€MCTBHS Ha OpraHU3M BEIIECTBA MOIPA3ALIAIOTCS .

- Ha OOIIETOKCHMYECKHE — BBI3BIBAIOIINE OTPABIICHUS BCEr0 OpraHu3Ma WM Iopa-
JKAIOIIHE OTACIIbHBIE CUCTEMBI, a TAK)KE BBI3BIBAIOIIME ITATOJIOTMYECKUE U3MEHCHUS TIeue-
HU ¥ 104YeK (yrapHblii ra3, CBHHEII, pTYTbh, O€H301);

- pa3lIpakarollde — BBI3BIBAIOIINE PA3APAKEHUS CIM3UCTBIX 000JI0UEK JbIXaTeNb-
HBIX IyTEeH, Irja3, JIETKUX, KOXXHBIX IOKPOBOB (XJIOpP, aMMHaK, OKCHIbI CEpPbl M a30Ta,
030H);

- CEHCHOWIM3HPYIOIIKE — ICHCTBYIOIIME KaK ajuieprensl (popmanbaeru, pacTBo-
PUTEIH, HUTPOJIAKH);

- MyTareHHbI€ — MPUBOMSIIIME K HAPYIICHHIO T'€HETHYECKOTO KOJa, U3MEHECHUIO
HacJieICTBeHHOU nHMopmaluu (CBUHEL, MapraHell, paaloaKTUBHBIC U30TOIIbI);
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- KaHIIEPOTCHHBIC — BBI3BIBAIOININE 3JI0KAUECTBEHHBIC HOBOOOpa3oBaHUs (apoma-
THYECKHE YTIIEBOJIOPOIBI, XPOM, HUKEIh, acOeCT);

- BJIMSIIOIINE Ha PENPOAYKTHUBHYIO QYHKIHIO (PTYTh, CBUHEI], CTUPOI);

Tpu nocinenHux BUAa BO3ACHCTBUSI BPEIHBIX BEUIECTB — MYyTareHHOE KaHIIEPOTEH-
HOE, BIIMSHUE HA PENPOAYKTUBHYIO (DYHKIMIO, @ TAKXKE YCKOPEHUE CTapeHHsl, OTHOCAT K
OTAJICHHBIM TOCJEACTBUSM BIIMSIHUS XUMUYECKUX COCAMHEHUM Ha opraHu3M. JTO cIe-
uuduueckoe AeHUCTBHUE, KOTOPOE MPOSIBIASETCS CIYCTSI TOJIbI, U TaXKe AECCSITUICTHS.

Ota knaccuUKalMs HE YYUTHIBAET arperaTHOro COCTOSIHUS BEIIECTB, TOTJa Kak
JUTsl OOJIBIIION TPYMIIBI a3PO30Jiel, He 00J1aIatoIUX BEIPAXKEHHON TOKCUYHOCTBIO, CIIEIYEeT
BBIJICTUTE (pruOporeHHbId 3Pekt AeiicTBUsS HA opraHu3M. K HUM OTHOCSTCSL a3p030i1u Jie-
3UHTETrPALMK YTJI, a9PO30JId KOKCa, aIMa30B, MbUIH dKUBOTHOTO U PACTUTEIIBHOTO MPOUC-
XOXKJICHUSI, CUIIMKATOCOJEpKAlllle MbUIH, aJTIOMOCUIIUKATBI, a3pO30JU JIE3UHTErpaluu U
KOH/JICHCAIIUU METaJIJIOB.

[Tonanas B opranbl AbIXaHHUs, BEIIECTBA 3TON IPYMIIbI BBI3BIBAIOT aTPO(PUIO HIIH TH-
nepTPOPUIO CIM3UCTON BEPXHUX JIbIXATEIbHBIX MYTEH, a, 3aJIEPKUBASICH B JIETKUX, TPUBO-
JST K PAa3BUTUIO COCUHUTENBHOW TKaHM B BO3yXOOOMEHHOW 30HE U PYOILIEBAHMIO JIET-
kux. Hannune ¢ubporennoro sdpdexkra He UCKIIOYAET OOIIETOKCUYECKOr0 ACHCTBUS a3-
pO30JIEH.

[lo myTy MPOHUKHOBEHUS B OPraHU3M Pa3JIMYalOT BEUIECTBA, MOMAaJal0NIIe B Oopra-
HbI IbIXaHUs, )KEeTYyA0YHO-KUILIEUYHbIN TPAKT, HETIOBPEKICHHYIO KOXKY.

KIJACCUDPUKAIUSA IECTULINIOB

[To mpon3BOACTBEHHOMY HA3HAYEHUIO MECTHIMABI (BEIICCTBA, MPUMEHSICMbIC s
0OpBOBI ¢ BpEeAHBIMH OPraHU3MaMu) MOAPA3ACIISIIOTCS Ha CIICAYIOUIUE TPYIIIIbI:

- aKapHIMIbl — CPEACTBA AIs1 OOPHOBI C KIICIIAMU;

- apOOpUIUIBLI — CPENICTBA JIJI YHUUTOKEHUS HEXKEIATEeIbHBIX KYCTAPHUKOB U Jie-
PEBBEB,

- aJBTHUIIUJIBI — CPEJCTBA ISl YHUUTOKEHHS BOJOPOCIICH B BOJIOEMAX;

- aTTpPaKTaHTHI — BEIIECTBA, MPUBJICKAIOIINE HACEKOMBIX;

- aduuasl — cpeacTna At 00pbObI ¢ TIISIMU;

- repOuLUIbI — cpelicTBa AJig OOPBHOBI C BPEIHBIMU PACTEHUSIMU;

- nedoauaHThl — CPEACTBA IS yAAJICHHUS JIUCTHEB C TEXHUYECKUX KYJIBTYp INPH
MalllMHHON 00paboTKe ypoxkas;

- JICCHKAHTBI — CPEJICTBA IS MOJICYIIIMBAHUS PACTEHUM;,

- 300LMbl — CPEACTBA JJisl OOPHOBI C TPHI3YHAMH,

- MHCEKTHUIHUIBI — CPEACTBA JII OOpHOBI C BPEAHBIMU HACEKOMBIMU;

- UXTHOIIMJBI — CPEACTBA ISl OOPHOBI C COPHBIMU BUIAMU PHIO;

- JIapBULMJBI — CPEJICTBA JJIs1 YHUUTOXKECHUS IMUUMHOK U I'yCEHHII,

- MOJUTFOCKOITIUJIBI — CPEJICTBA ISl OOPHOBI C MOJUTIOCKAMH U CIIU3HSIMU,

- HEMAaTOILMIbI — CPEACTBA IJII OOPHOBI C KPYTJIBIMHU YEPBSIMH,

- OBHUIMJBI — CPEJICTBA JJIsI YHUUTOXKCHUS SIUI] HACEKOMBIX

- PETOPAAHTHI — PETYISATOPHI POCTa PACTECHHUIA,

- pemesUICHTHI — CPEACTBA ISl OTIYTUBAHUS JICTAIOIINX HACEKOMBIX;

- (GyHTUIUABI — CPENCTBA I OOPHOBI ¢ TpudaMH;

- XEMOCTEPUJIIHTBHI — CPEJCTBA JJII CTEPUJIM3AIUM CaMIIOB M CAMOK BPEIHBIX Ha-
CEKOMBIX.
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ITo xumuueckomy cocmagy necmuyudsl OAPA3NALIAIOT HA GochopopraHUUecKre,
XJIOpOpraHWUYecKue, KapOaMaTHbIE, PTYTHOOPTraHUYECKHE, IPOU3BOIHbIC XJIOP(HEHOKCHYK-
CYCHOM KHCJIOTBI, TPOU3BOHBIC MOYCBUHBI, TPOU3BOHBIC TPHA3UHA, TETEPOITUKINICCKIEC
COCIIMHCHMSI, HUTPO- M XJIOPIIPOU3BOAHBIC (PeHOJIA, MEIbCOACPIKAIINE COSTMHCHUS, [IHaH-
U pOJIaHCOAEPIKAIIIE COeTUHEHHS, (PTOPCOACPIKAIINE COCTUHECHUSI.

Tucuenuueckas Knaccugukayus necmuyud08 BKIIOYACT CIEAYIONINEC OCHOBHBIC
KPUTEPUU BPEIHOCTH: TOKCUIHOCTH 10 BEJIMYMHE CPETHECMEPTHOM JTO3BI MPH OJHOKpAT-
HOM BBEJICHUHU B JKEIYIOK, KOKHO-PE30POTUBHYIO TOKCHUYHOCTh, KYMYJITUBHBIC CBOWMCT-
Ba, OIMMTACHOCTbH BEIIECTB 10 CTCTICHH JICTYYECTH, CTOHKOCTh BO BHEIIHEH cpeje, 0J1acToOMO-
T'CHHOCTb, TEPATOTC€HHOCTh, SMOPUOTOKCHYHOCTD U aJIJICPTreHHBIC CBOMCTBA MECTUITUIOB.

ITo cTOMKOCTH BO BHEILIHEN Cpele MECTUIUIBI AEIATCS HA YETHIPE TPYIIIbI B 3aBU-
CHUMOCTH OT IIEpHO/Ia ToJTypacmajia:

1) ouens croiikue — 1-2 rona;

2) croiikue — ot 6 mec. 1o 1 rona;

3) ymepenHo croiikue — 1-6 mec.;

4) manocroiikue — 10 1 mec.

[To crenenu 6J1aCTOMOICHHOCTH ITECTUITHIIBI PA3ICIISTIOTCS TAK)KE HAa YETHIPE TPYITIIHI:

1) sBHO KaHIIepOoreHHbIC (M3BECTHO BOSHUKHOBEHHUE paKa y JIFOJIeH);

2) KaHIEpOreHHbIe (KaHIIEPOTeHHOCTh JOKa3aHa Ha )KUBOTHBIX);

3) cimabokaHIeporeHHbIe (C1adble KaHIICPOTESHbI Ha dKUBOTHBIX);

4) mMom03pUTENbHBIC HA 0JIACTOMOTCHHOCTD.

[To cTeneHn TepaTOreHHOCTH MECTUIIUIBI ACIIAT Ha JIBE TPYIIIIbL:

1) siBHBIC TepaTOreHbl (M3BECTHBIC YPOJICTBA Y JIFOJICH U )KUBOTHBIX);

2) TOJIO3PHUTEIbHBIC HA TEPATOTCHHOCTh (HATMYNE YKCIIEPUMEHTAIBHBIX JJAHHBIX Ha
JKUBOTHBIX).

[To cTenenn 3MOPUOTOKCUIHOCTH MECTUITUABI ITOAPA3ICISIFOT Ha BEIIeCTBa C N30M-
paTenbHON TOKCHYHOCTBIO B HETOKCUYHBIX JI03aX JIJII MATEPHUHCKOTO TUIO/Ia M BEIIECTBA C
YMEpPEHHOW 3MOPHOTOKCHYHOCTBIO, KOTOpasi MPOSBISACTCS HApSy C JAPYTUMHU TOKCHYE-
ckumu 3hdexramu.

[To BBIpaXKCHHOCTH AJUICPTUYCCKUX CBOMCTB CPEIH MECTHIMIOB Pa3IMyYaloT CHIIb-
HBIC AJUICPTeHbI, BRI3BIBAIOIINE AJUICPTUYSCKOE COCTOSIHUE Y OTICIbHBIX HHIUBUYYMOB.

KJACCUDUKAIIUSA OTPABJIEHUM

Ompaesnenusa — rpynia 3a00jieBaHUM, 00yCIOBIECHHBIX BO3/ICHCTBUEM Ha OPraHU3M
AJI0B PA3JIMYHOTO MPOUCXOXKICHHUS.

Ilo npuuune 603nuKHOBEHUA OTPABIICHUS JIETSATCSA HA Clly4allHbIE U TIpeHAMEPEH-
HBIC.

Cnyuaiinvle ompaeieHus Pa3BUBAIOTCS HE3aBUCHUMO OT BOJIM IOCTPAJABILIETO
BCJICJICTBHE CAMOJICUCHUS M TIEPEIO3UPOBKH JICKAPCTBEHHBIX CPEACTB (Hampumep, o0e3-
OOJIMBAOIINX MPHU OOJICBOM CHHAPOME MM CHOTBOPHBIX TPU OCCCOHHHUIIE).

Ilpeonamepennvie ompasienus CBsI3aHbl C OCOZHAHHBIM TPUMEHEHHEM BEILIECTBA C
IIEJTBI0 CaMOyOHIACTBA (CyHMIMIATBHBIC OTPABJICHNS) WM KpUMUHAIBHBIE yOouiicTBa. B mo-
CJIEIHEM CITydae sifi MOXKET ObITh IPUMEHEH JUIsl Pa3BUTHUSA Y MOTEPIIEBIIETO OE€CIIOMOIIHO-
T'O COCTOSIHMSI (B IEJISIX OrpalIcHHMsI, H3HACHIOBAHHUS).
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Pucynok 2 — Knaccudukarus oTpaBieHHid 0 IPUYUHE UX BOSHUKHOBEHUS

B 3aéucumocmu om ycnoeuii 603HUKHOEEHUA U OCOOEHHOCMEN meYeHus pPasiu-
yaom ocmpbvle U XpoHudeckue OTpaBicHus. Ocmpole pa3BUBAIOTCS NPU OTHOMOMEHTHOM
MOCTYIUICHUU B OPraHW3M TOKCHYECKOW JI03bl U XapaKTEPU3YIOTCS OCHPbIM HAYAIOM U
BBIPAKEHHBIMU CTICIU(DUUECKUMHU CUMIITOMAMU. XpOHUuecKue OTPaBICHUS] 00YCIOBICHbI
onumenvhvim (4aCTO TPEPHIBHCTHIM) MOCTYIUICHHEM s/1a B MaJIbIX J03aX. 3a00JIcBaHUC
HAYMHAETCS C MOSIBJICHUS MAJIOCTIEIM(PUUECKUX CUMIITOMOB.

Beigensitor 6osiee pekue o CBOE pacnpoCTPaHEHHOCTH HOOOCHPble OTPABIICHNUS,
KOrJia Py OJIHOKPATHOM BBEJICHUHU siia B OPTaHU3M Pa3BUTUE OTPABJICHUS OYEHb 3aMeE/l-
JICHO U BBI3BIBAET MPOOJIKUTEIIBHOE PAacCTPONUCTBO 310POBBSI.

Ocmpote ompasnenusn. 1lpyu HenpaBUIBLHON C TUTHEHUYECKON TOYKHU 3pEHUS Opra-
HU3aIMU TpyJa U OTCYTCTBUM CHEIUATBHBIX MEP MNPOPUIAKTUKA MPOMBIIUICHHBIE $I]1bI
MOTYT BBI3BIBaTh npogheccuonaivnovie ompaénenusn. Ocmpoim npogeccuonaibHvim om-
paenenuem Ha3bIBaeTCs 3a00J€BaHNE, BOSHUKAIOIIEE MOCIE 0OHOKPAMHO20 KPAMKOGpe-
MEHHO020 6030elicmeus BPEIHOTO BEIIecTBa Ha paboratomiero (He Ooyiee 4YeM B TEUCHHE
OJTHOU CMEHBI).

Octpeie OoTpaBlieHHs yalle ObIBAIOT TPYIIIOBBIMU M MPOUCXOSAT B Pe3yibTaTe IMO-
JIOMOK OOOpYJIOBaHMS U aBapuid, TpyObIX HApYIIEHUI TpeOOBaHUN OE30MaCHOCTH TPpyAa U
MPOMCAHUTAPUHU, KOTJa COJEpKaHUE BPEAHOTO BEUIECTBA 3HAYUTEIBHO — B JIECSITKH U
COTHHM pa3 MPEBBIIAET MPEACIbHO JONYCTUMYIO KOHLIEHTPAIUIO, MIPUHATYIO ISl HpPOU3-
BOJICTBEHHBIX MomenieHui. Takoe oTpaBiieHHE B KpalHUX CIydasiX MOXET JIMOO OKOH-
YUTHCSA OBICTPBIM BBI3JIOPOBICHHEM, JTUO0 OKA3aThCsI CMEPTEIbHBIM.

Hamnpumep, npu 4ucTKke UCTEPH BHICOKUE KOHLIEHTPAIIMU ApOB OCH3UHA SIBJISIOTCS
MPUYMHON Ype3BbIYAHO OBICTPO HACTYMAIOIIETO OTPABJICHUS, KOTOPOE MOXKET 3aKOH-
YUTHCA THOEJBI0 OT Mapajnya JAbIXaTeIbHOr0 EHTPA, €CJIM MOCTPAJIaBIIEero cpa3y ke He
BBIHECTHU Ha CBexUM BO3AyX. CTOib ke ObIcTpas rubenb yrpoxkaeT NpHu BIAbIXaHUH OOJIb-
IUX KOHIIEHTpAlU CEpOBOAOPOAA, BhI3bIBAIOIIETO TKAHEBYIO aHOKCHUIO. OJIHAKO B OTIHU-
Yye OT MOJIHUEHOCHO HACTYMAIOUIUX HCXOJI0B OCTPOro OTPaBJICHUS MapaMu OEH3MHA WU
CEpPOBOJIOPO/IA, OCTPOE U JaXKEe CMEPTEJIbHOE OTPaBJICHHE OPOMUCTHIM METHUIIOM BbISBIIS-
€TCS TIOCJIE CKPBITOTO MEepPHOoaa JUIUTEIHLHOCThIO He MeHee 6-8 uwacos. [lozmHee pasBuBa-
I0TCSI TIPU3HAKKU OTPABJICHUSI B BUJE MOJAEPrUBaHUM, SMUIENTUPOPMHBIX CYIOpPOr, 3aTEM
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CleayeT moTepsi CO3HAHUS U cMepTh. OCOOEHHO KOBAPHBIMU SIBJISIFOTCSI OTPABIICHUS OKKC-
JaMH a30Ta HM3-3a JUTUTEIBLHOrO (IHH M HEJCNH) JIATSHTHOTO TEePUOoJa, MOCIe KOTOPOTo
MOXET Pa3BUTHCS TSKEINBIN, 3a4acTyI0 CMEpPTENbHbIN, 0TeK Jerkux. Ctaausi oTpaBieHus,
XapaKTepU3yIoIlasi OTCYTCTBUEM MPOSIBIEHUS COOTBETCTBYIOIIUX CUMITOMOB HAa3bIBACTCS
CKPbIMbIM NEPUOOOM OMPAGICHUSL.

Bo MHOrux ciyyasx ciaeACTBHEM NEPEHECEHHOTO OCTPOro OTPAaBICHUS SIBISIOTCS
CTOMKME HapyUIEHUs 3I0pOBbs. Tak, B TEUCHHE MECSIIEB U JaXKe JIET MOCiIe OCTPOro OT-
paBlieHUs] OPOMUCTBIM METUIIOM MOXET COXPAaHUTHCA HEBEpHas MOXOJKAa, MOBBIIICHHAS
YTOMJISIEMOCTD, 3a0BIBUMBOCTH, OCHA0JICHUE 3pEHUs, Mape3bl NnepudepruuecKkux HEPBOB;
MOCJIE OTPaBJIEHUS CEPOYTIEPOIOM — PACCTPOMCTBA YyBCTBUTEIBLHOCTH, HapylieHue ped-
JIEKCOB, 1€(PEKThI 3pPEHUSI U PACCTPOUCTBO NMICUXUUYECKON JIEATEIIBHOCTH.

Pazgpaxkaronue mapbl M Ta3bl PEAKO BBI3BIBAIOT TSXKEIBIE OCTPbIC OTPABIICHUS B
CBSI3U C TEM, YTO OOJIE3HEHHOE Pa3Ipa’KeHUE CIUZUCTHIX 000JI0YEK I1a3 U BEPXHUX JIbIXa-
TEJbHBIX IMyTEH 3acTaBiisieT pabounx OBICTPO MOKUAATH nmomMmenieHue. Kpome toro, skccy-
naTuBHas (paza BOCHAIMTENIBHOM pEaKlUM, BbI3BaHHAS Pa3ApakalollMMH BeIECTBaMHU,
PE3KO YMEHBIIAET BO3MOKHOCTh JAJIbHEHIIEr0 MPOHUKHOBEHUS 5712 B opranuzm. OHako
MaCCHBHBIE KOHIICHTPAIMU pa3JApa’karolIuX ra30B MOTYT MPUBECTH K peIEeKTOPHON OC-
TAHOBKE JIBIXaHUS CO CMEPTENIbHBIM UCXOAO0M. B cilydae BBI3JIOpOBIICHHUS], KaK MPABUIIO, Y
TaKuX MOCTPAJIaBIINX PA3BUBAECTCS TOKCUUYECKUM MTHEBMOCKIIEPO3.

Xponuueckoe ompagienue. XpoHuueckum ompaenenuem HaszbiBaeTcs 3a00jeBa-
HUE, pPa3BUBAIOIIEECS TOCIE CUCHMEMAMUYECKO20 OJIUMENbHO20 6030€iCHEUs MaJbIX
KOHIICHTPALIMI WK 103 BPEITHOTO BelllecTBa. MimMeroTcst B BUly /10361, KOTOpPbIE MPU OJHO-
KPaTHOM MOCTYIUICHUH B OPTaHU3M HE BBI3bIBAIOT CUMIITOMOB OTpaBiieHusi. OTpaBieHue
pa3BUBACTCS BCIICICTBUC HAKONICHUA 8PEOHO20 6euiecmeda 6 opzanuzme (mamepuas-
Has Kymyasayus) WA 6bl3bl6AeMblX UM HapyuieHuil ¢ opzanuszme (yHkyuonanvnasn
Kymyaayus). XpOHUYECKOE OTPABJIICHUE OPTaHOB JBIXaHHS MOXET OBITh CJICICTBUEM Iie-
PEHECEHHOW OJTHOKPATHOW WJIM HECKOJIBKMX OCTPBIX MHTOKCUKAIIUH.

K simaM, BBI3BIBAIOIIMM XPOHUYECKUE OTPABICHUS B PE3YyJIbTATEe TOJBKO (DYHKIMO-
HaJbHOU KyMYJISILIUM, OTHOCATCS XJIOPUPOBAHHBIE YIII€BOAOPOAbl, O€H30J1, OCH3UHBI.

B npou3BOJICTBEHHBIX YCIOBUSX OJHU SiJIbI MOTYT BbI3BaTh KaK OCTpPbIE, TaK U XPO-
HU4Yeckue orpaBiieHus (OCH3MH, OKCHJ yriiepoja, OSH3011), IPyTHe K€ — TOJBKO MU TIpe-
UMYIIECTBEHHO OCTphbie (CHHHJIbHAS KUCJIOTA) WIM XpOHUYECKHE (CBHUHEI, MapraHell) oT-
paBIICHUS.

JI1s1 MHOTHX MPOMBIIUICHHBIX SIZIOB XapaKTEPHbBI TOJBKO XPOHUYECKUE OTPaBJICHUS.
[IpuumHO# 3TOr0 MOXKET ObITh TOT ()AaKT, YTO KOHIIEHTPAIIMU 3TUX SIJI0B, BBI3BIBAIOIINE
OCTpOE OTpaBJICHUE, B TIPOU3BOJACTBCHHBIX YCIOBUSAX MPAKTUICCKU HEIOCTHIKUMBI (TaKo-
BBl CBHHEII, MapraHell, TPHHUTPOTOIYOI, IMaphl PTYTH). B Apyrux ciydasx XpOHHYECKOE
OTpaBJICHUE MPAKTUYECKH HE MOXKET ObITh BBI3BAHO SIIOM H3-3a OBICTPOTO €ro pacuierie-
HUS B OpraHU3Me WM BhIBEJEHUS. TaK, TBYXBAJICHTHOE KEIe30 — Mapalu3yomuil s, HO
OHO UYpE3BBIYANHO OBICTPO OKHCIISIETCS B OPraHM3ME B TPEXBAJEHTHOE KOMIUJIEKCHOE CO-
€AMHEHNE, U MPOU3BOICTBEHHBIE OTPABJICHUS KEJIE30M HE BCTPEUAIOTCA.

CylecTBYIOT Si7ibl, BBI3BIBAIOLIME TOJBKO OCTPHIE OTPABJICHUS, HAIPUMEP CHUHUIIb-
Has KUCJIOTa. XPOHUYECKUE OTPABICHUS ITUM SIJOM PACCMATPUBAIOTCA KaK PE3yJIbTaT psi-
Jla OCTPBIX U TSDKENBIX OTpaBieHui. Jloaroe BpeMsi aHaOTMYHBIM 00pa30M paccMaTpHBa-
JM ¥ XPOHUYECKHUE OTPABICHUS OKUCKIO yriepoja. OJHaKo B HACTOSIIEE BPEMSI BO3ZMOXK-
HOCTh OTPABJICHHS €0 TBEpJO Jaoka3zaHa. CiemnoBaTenbHO, 000N IPOMBINIJICHHBINA ST
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MOXET BbI3BaTh XPOHUYECKOE MpodeccuoHaabHoe 3a00JIeBaHue B pe3ylibTaTe MO0 IJu-
TEJLHOT'O0 BO3/IEUCTBUSI MAJIBIX MOPOTOBBIX KOHIIEHTpALMH, JU0O0 B Cilydae MOBTOPEHUS
JIETKUX OCTPBIX OTPABJICHUI.

[Ipu XpoHMYECKOM U OCTPOM OTPAaBICHUU OJHUM M TEM K€ BPEIIHBIM BEIIECTBOM
MOTYT OBITh TOBPEXKEHBI pa3Hble OpPraHbl U CUCTEMBI opranu3Ma. Hampumep, npu octpom
OTpaBJICHUU OEH30JIOM B OCHOBHOM CTpaJlacT HEPBHAS CHUCTEMa M HAaOJII0/1aeTCsl HAPKOTH-
YECKOe JIEUCTBUE, TPU XPOHUUYECKOM K€ MOPAKAETCA CUCTEMA KPOBETBOPEHHUSI.

[IpomexyTOUHOE MECTO MEXAY OCTPHIMU M XPOHUUYECKUMU 3aHUMAIOT HOOOCHIPbIE
OTpAaBJICHUS, KOTOPBIE MO CUMITOMATUKE CXOJHBI C OCTPHIMU OTPABJICHUSIMU, HO BO3HU-
KaroT nocJie 0ojee JIUTENbHOrO BO3ICUCTBUS si1a B MEHBIIINX KOHIICHTPAIUX.

Pa3Butre oTpaBieHUs: U €ro UCXOJl B OMPEACICHHON Mepe 3aBUCAT OT (PU3NUECKOTO
COCTOSIHUSI Opranu3Ma. Tak, MbIIIIEUHOE HANIPSIKEHUE, BbI3bIBAsl CIBUTH B OOMEHE BEILIECTB
U yBEIIMYMBAsl MOTPEOHOCTH B KHUCIOPOJE, MOXKET HEOJIAronpusTHO OTPA3UTHCS HA Teue-
HUU WHTOKCUKAIIMU, OCOOCHHO $/1aMU, BBI3BIBAIOIIMMHU TUIMOKCHUIO. Eciiu TOKcuueckoMy
JEUCTBUIO MPEIIIECTBOBAIO MEPEYTOMIICHUE U MEPEHANPSIKEHUE HEPBHOW CUCTEMBI, 3TO
MOXET MOBBICUTh YyBCTBUTEIBLHOCTh K BPEAHBIM BEIIECTBaM, 00JIaIal0NIUM HapKOTHYe-
ckuM BiusgHueM. OcliabieHrue CONMPOTUBIISIEMOCTH KO MHOTHM sIIaM OTMEYaeTcs Yy JIIoeH,
CTpajarolux 3a00JeBaHUSIMU TeYeHU U TodeK. He BbI3bIBa€T TakKe COMHEHHI TMOBBI-
[IEHHAs BOCHPUUMYHUBOCTh K BO3JCHUCTBUIO CHENM(PUUESCKUX UHTPEUECHTOB MPU MOpaxkKe-
HUU KPOBETBOPHOTO ammapara, OpraHoB JbIXaHUsI, paCCTPOWCTBA OOMEHA BEIIECTB U 1Ie-
JIOM psiie APYTUX MATOJOTUUECKUX COCTOSIHUM.

[Ipou3BOCTBEHHBIE SIAbI, IOMUMO OCTPOTO WJIM XPOHHUYECKOTO OTPABJICHUS, MOTYT
OKa3zaTh TaK Ha3blBaeMoe oOllee, HecreuuPpuIeckoe AecTBUEe — MOHMKEHUE o0lel He-
crnenupuieckoi CONpOTUBISAEMOCTH BPEIHBIM BO3JIEHCTBUSAM, B YaCTHOCTU UH(EKITUSIM.

IIpn mOBTOPHOM BO3JECHCTBUU BO3MOXKEH I¢hghekm cencuodunuzayuu — COCTOSHUE
OpraHv3Ma, Ipu KOTOPOM IMOBTOPHOE JCHCTBHUE BEIIECTBA BbI3bIBAET OOJbIINKN 3(PPEKT,
yeMm npeasiayniee. IhdexT ceHcuOuru3auum CBA3aH ¢ 00pa30BaHUEM B KPOBU U JIPYTUX
BHYTPEHHUX CpPelaX M3MEHEHHBIX U CTaBIIUX YY>KEPOJHBIMH JIJIi OpraHu3Ma OeIKOBBIX
MOJIEKYJ, HHIyUUpYOIuX oOpa3zoBanue antuteln. [loBropHoe, naxe Oojee ciaboe TOK-
CHUYECKOE BO3JICHCTBUE C MOCIEAYIONICH peakiuel s/1a ¢ aHTUTEeJIaMU BbI3bIBAET HEaJeK-
BaTHBIN OTBET OpraHu3Ma B BHJIC SBJICHMM ceHcUOWIM3anuu. bojee Toro, B ciydae mpe-
BAPUTEIbHOW CEHCUOWIN3ALMN BO3MOXKHO Pa3BUTHUE AJNIEPTHUECKUX PEAKIUM, BHIPAKEH-
HOCTh KOTOPBIX 3aBHUCHUT HE CTOJBKO OT J03bl BO3JEHCTBYIOIIETO BEIIECTBA, CKOJIBKO OT
COCTOSIHUSI OpraHu3Ma. AJuiepru3aiys 3HAUUTENIbHO OCIOXKHSET TEUEHHE OCTPBIX U XPO-
HUYECKUX MHTOKCHKAIIMI, HEpEIKO MPUBOJS K OTpaHUYEHHIO TpyAocnocoOHocTu. K Be-
IIECTBAM, BBI3BIBAIOIIUM CEHCUOMIN3ALNIO, OTHOCSITCS OEPUILINI U €r0 COeAMHEHNUS, Kap-
OOHMJIBI HUKEJIS, JKelie3a, KoOaabTa U COSAMHEHUS BaHAIUSI.

Tema gexuuu Ne 3 «IlyTi mocTynieHusl si/ioB B OPraHU3M YeJIoBeKa, pacipeaesieHust
U MPOSIBJICHM S IeiiCTBHS»

Bonpocwl nekyuu:

1. CgoiicTBa OMOTOTHYECKUX MEMOpaH.

2. IlyTu mpOHUKHOBEHUS BPEIHBIX BEIIECTB B OPraHU3ME:
- MHTAJIALIUOHHBIN,
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- IEPKYTaHTHBIH;
- IEPOPAIIbHBI;
- THBEKIIUOHHLIN.

ToxcukoKkunemuka OTBEYAECT HA BOMPOC. KAKOBA KMHETHKA TOKCUYHOTO BEIIECTBA
B OpraHu3Mme, T.€. PacCMaTPUBAIOTCS IYTH IMOCTYIUICHHUS BPEOHBIX BELIECTB B OPTraHU3M,
WX TPAHCHOPT U pacupenesieHue, ouorpanchopmaliusi U BbIACICHUE. ITU MPOIECCHI TIPO-
TEKarOT BO BPEMEHH C Pa3HOU CKOPOCTHIO.

CBOHMCTBA BUOJIOT'MYECKUX MEMBPAH

[locTynieHue 4y»epoJAHbIX BEIIECTB B OPTaHU3M, UX paclpeiesieHne MeXIy opra-
HAMHU W TKaHAMH, OuoTpaHcdopmars (MeTadoau3M) W BBIICICHHE NPEIIOIararoT HUX
MPOHUKHOBEHHUE (TPAHCIIOPT) Yepe3 psiji OMOJOTHIECKHX MEMOpaH.

MemOpaHHbIE CUCTEMBI OpraHu3Ma UMEIOT OJMHAKOBOE CTPOEHUE, HO OTIMYAIOTCS
no (PyHKIHOHAIBHBIM CBOKCTBaM. OHU MPEACTABISIOT MOJBUXKHBIE CTPYKTYpbI, 00pa3o-
BaHHbIE 0€IKOBO-(HOCHOIUNMUIHBIMU KOMIUIEKCAMU U O0JaJaroliue OrpaHUYEeHHOU Mpo-
HUIIAEMOCTBIO JIJIsl PAa3JIMUYHBIX COEUHEHUM. B HacTosiee BpeMst 32 OCHOBY IPUHUMAETCS
TUI0TE3a TPEXCIOMHOM MEMOpPaHBI.

3\\

I

| Ly

Pucynok 3 — MonekynsipHOE CTpOCHHE OHOIOTHYecKOi MeMOpaHbl: 1 — MONIEKYIbI OenKa;
2 — rupouIbHAs YacTh MOJIEKYIIBI; 3 — YIIIEpOAHBIC LETH;
4 — nBoO¥HOM cnoit pocHOTUNHMIHBIX MOJIEKYH; 5 — OJIUTOCaxapuabl.

JIBa OENKOBBIX CJOS, OAUH K3 KOTOPBIX OOpaIleH B CTOPOHY IUTOIJIA3Mbl, a APYrou
- HApyXy, 3aKJII0YAIOT CJIIOW ABOWHOrO Jinuaa. CHapyXu JIMIUIHBIX CJIOEB C IJIaBaIOIIN-
MU Ha HUX O€JKaMHU HaXOJUTCS «KapOorujaparHas 1ry0a», COCTOSIIAs U3 pa3sHbIX OJIUTO-
caxapuJioB, MOJHUMEPOB, BKIIOYAIOIIUX JECATKA TUIIOB MOHOCAXapUJIOB, B TOM YHCIE
rioko3y. O/iHa U3 npeanosiaraeMbiX (PYHKIMI 3TON «IIyObI» 3aKJIH0YAEeTCsl B TOM, UTO OHA
crocoOHa OTIMYaTh KJIETKA COOCTBEHHOTO OpraHu3Ma OT ApYrux. J[BoWHOW IUOUAHBIN
CJIOM COCTaBIIIET CTPYKTYPHBIM Kapkac MemOpanbl. Monekynsl dochoaununa opueHTH-
POBaHbI TAKUM 00pa30oM, YTO UX TUIPOGUIIbHBIE TPYIINBI HAIIPABIEHBI B CTOPOHBI O€liKa, a
ruaApodOOHBIE MOBEPXHOCTH colpHKacaroTcs. TommmHa kaxaoro cios 2-4 uam. IIpenmo-
JararoT, 4TO B KJIETOYHBIX MEMOpaHaX CYIIECTBYIOT YIbTPAMUKPOCKOMUYECKHUE MOPHI, 00-
pazoBaHHbIE TUAPOPUIBLHBIM BEIIECTBOM, IPUYEM MEMOPAHBI U MOPHI UMEIOT ONpPEIeICH-
HbIE AJIeKTpuYeckue 3apsabl. Ha meMOpaHe U BHYTpU €€ MOTYT pacroiaraThCsi CUCTEMBI
(epMEHTOB, COCTOSIIUX U3 OETKOBBIX MOJIEKYIL.
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benku, cBsi3aHHbBIE TOJIBKO C TOBEPXHOCTHIO MEMOpPaHbI, HA3BIBAIOT «8HEULHUMU .

benku, KoTOpble MPOHUKAIOT BHYTPh, HA3bIBAIOT «6HympeHHumu». MeMmOpaHa —
HecTaTU4Has CTPYKTypa. COOTHOIICHHUE JIUMUI0B U OEJTKOB B HEM JIETKO U3MEHSIETCS B CO-
OTBETCTBHUU C (YHKIIMOHAIBHBIMU NOTPEOHOCTSIMHU.

N3yuenne QpyHKIMM KJIETOYHBIX U BHYTPUKIETOYHBIX MEMOpAH IMO3BOJIMIIO BbIjE-
JUTH CHEIUAIbHYIO TPYIIY BEIIECTB, OKA3bIBAIOIINX CIeHUPUUECKOe MEMOPAHOTOKCHYE-
CKO€ JICHCTBHE, TaK Ha3bIBa€Mble MeMOpanomokcunpl. K UX 4uciay OTHOCST HK30T€HHBIE
Y 2HJIOTEHHBIE BellecTBa, obnanaronme ¢pocdoaunasHoil akTUBHOCTBIO, B Pe3yIbTaTe KO-
TOPOM MPOUCXOAUT AE30pPraHU3AIUs U Pa3pylICHUE OCHOBHOM >KUJIKOKPUCTATUIMYECKOU
CTPYKTYpbl MEMOpaH ¢ mocliienyroiiei rudenpio kietok. OgHako oOHapy>KEeHbl U HEKOTO-
pbIe COCIMHEHUS, CIOCOOCTBYIONIUE CTAOMIM3aIMK MeMOpaH (XOJIeCTEpHH, KOPTH3OH,
aAMUHO3HH, CAJTMIIAJIATHI).

[ToBpexneHrne MEMOPaHHBIX CTPYKTYP KIJIETOK SIBJIIETCSI OJTHOW M3 OCHOBHBIX MpPH-
YUH HapYyIICHUsl UX KU3HEHeATebHOCTH. CyIIeCTBYEeT HECKOJIBKO MEXaHU3MOB MOBPEK-
neHus MeMOpas. Hanbounee cyiiecTBEHHBI YEThIPE:

* MOHAMU KaJbIIUS,

* MEPEKUCHBIM OKUCICHUEM, aKTUBUPYEMBIM HOHAMU Fe?";

* yabTpadUOIECTOBBIM U3ITYUYEHUEM U KUCIOPOJIOM;

* MEXaHWYECKUM MOBPEXKJACHUEM U Pa3pyILIAIOIINM ACHCTBUEM aHTUTEI.

[Ipu ocTpeiX oTpaBieHUSIX HamOoJiee PACIPOCTPAHECHHON MPUUYMHOMN MOBPEKIACHUS
SBJISIETCS MIEPEKUCHOE OKUCIICHUE JIUMKUJIOB B MEMOpaHaX MUTOXOHJIPUI, B pe3yJIbTare ue-
o TIPOUCXOAUT YBENH4IeHHEe IPOHNIIAEMOCTH MeEMOPaH [T HOHOB, B TIepBYI0 ouepens H'
(wmu OH), 3atem K", Na*, Ca“". CnencTBueM 3TOro MOTYT OBITh OCMOTHYECKHE 3(DPEKTHI
U pa3pbIiBbl MEMOpaH ¢ BBIXOAOM (hepMeHTOB. JlanbHeliliee OKUCIEHUEe MEMOpaH UJIET K
MOJIHOMY UX Pa3pyIICHUIO U THOETN KIETOK.

[loBpexnenue mMeMOpaH MpU THIOKCHUU, COMPOBOXKIAIOIIEE MHOTHE 3a00JIeBaHUS
XUMUYECKOU 3TUOJIOTUH, CBS3aHO C HEAOCTATKOM SHEPTHH, BBIACISIONIEHCS Mpu MeTabo-
mu3zme ATO.

Takum 00pa3oM, MOBpeXKIEHUE MEMOpPAHHBIX CTPYKTYp MPOUCXOAUT IO YHUBEP-
CaJIbHBIM ME€XaHU3MaM, KOTOPbIE MPUBOJAT K U3MEHEHUIO UX MPOHUIIAEMOCTH i1 HOHOB,
YTO B CBOIO Ouepe/lb 00YCIOBIEHO U3MEHEHHEM MOBEPXHOCTHOIO 3apsija Ha MeMOpaHe U
M3MEHEHHEM CTeleHu TuapodoOHOCTH NumnuaHoM (a3zpl memOpan. Oba »Tux dakTopa
JEUCTBYIOT OJIHOBPEMEHHO, XOTS UX OTHOCUTEIBHBIN BKJIaJl B UTOTOBOE M3MEHEHUE MPO-
HUIIAEMOCTH B Pa3HbIX CiIydasX pas3dueH. JTU ke (PaKTOphl OMPEACISIOT B KOHEYHOM
cyeTe Hecrenupuueckoe IecTBUE Ha MPOHUIIAEMOCTh MEMOPaH pa3IMYHbIX COSTUHEHUH,
HarpuMep TakuX, KaKk CTepOUbl, OEJIKU U MHOTHE Apyrue npupoaHsie coequuenus. [Ipo-
1ecc MPOXOXKIACHUS BEIIECTB Uepe3 MEMOpPAaHbl JOCTATOUHO CJIOXKEH, TaK KaK MPUXOJUTCS
YYHUTHIBATh HE TOJILKO (PYHKIIMOHAIbHBIE OCOOCHHOCTH CaMUX MEMOpaH, HO U ONPEIeNICH-
HYIO POJIb IPOTOIIA3Mbl U KJIETOYHBIX OEJIKOB.

MemOpana — He TpoCTO MaccUBHBIN Oapbep. HekoTophle BeliecTBa NPOXOAT HEMO-
CPEACTBEHHO Yepe3 MeMOpaHy JTu0O IMMyTeM pacTBOPEHUS B HEH, TMOO MyTeM XUMUYECKOTO
B3aUMO/JIEMCTBUS C €€ BEIIECCTBOM.

Onnako 4acTUYHO OOMEH OCYIIECTBIsAETCS uepe3 mopbl. OHU HE 00s13aTENbHO SIB-
JSIOTCSL KaHanaMu ¢ (PUKCUPOBAHHBIM MOJokeHueM. JKuBas MeMOpaHa pearupyeT Ha u3-
MEHSIIOIUECS YCIOBUS, OTKPBIBAasl WJIM 3aKpbIBasi OMPEACIICHHBIE MOPHI, YTO MO3BOJSET
npomyckaTh MoseKkyasl Maccoit ot 100 no 60 000.
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YT TNMPOHUKHOBEHUSA BPEJHBIX BEHIECTB B OPrAHU3M
YEJIOBEKA

Tokcuueckue BelecTBa, HaXOSIUECs B OKPYKaloIIel cpelie, MOTyT MPOHUKATh B
OpraHu3M YeJIOBEKa HECKOJIbKUMU MYTSIMU:

® UH2ANAYUOHHBIM (YEPE3 JIBIXATEIIbHBIC TYTH);

e nepopanbhovim (Uepe3 KelyT0UHO-KUIIICYHBIH TPAKT);

® nepxymanmuuim (4epe3 HEMOBPEKICHHYIO KOXY).

® UHBEKYUOHHBIM.

L NyT™M noctynneHns sAa B OPraHnaM j

l l L [

MepopanuHeii BHyTpUBEHHbI HakoxHbii

foaKoXHBIA
BHYTpUMBbILIEYHBIA
XenynouHo-kuweu-
HbLIA TpakT

WHranauvoHHbin

BHyTpunepuToHeanbHbiv
BHyTpunonocTHon

Nerkne

1
( MNeueHs  m—
I BHeknetouHas XuaKocTb I
| AnbBeonsi I MNouku IK30KpUHHbIE Knetku oprauosJ
J xeneabl KOXu
Movueson
ny3bipb
Buiabixaembin l I Msrkve Xupo
Kan | BO3AYX I Moua 11 nor 1] “rkanm || Koc r&n?“

PI/IcyHOK 4 - HyTI/I IMPOHUKHOBCHHA U BBIBCACHUA A10B B OpraHrU3M YCJIOBCKA

Abcopouyus uepes ovixameibHvle nymu

AOcopO1ust yepe3 JpIXaTelibHble MYTH — OCHOBHOW NMYyTh MOCTYIUICHUS BPEIHBIX
BEILIECTB B OPraHU3M 4eJI0OBEKa Ha MPOU3BOACTBE. HTransiuOHHbIE OTPABIICHUS] XapaKTe-
pU3YIOTCSl Haubosee OBICTPHIM MOCTYIUICHUEM 512 B KPOBb.

JlpIxaTenbHble MyTH SBISIOTCA UI€aIbHOW CHCTEMOM NJisi ra3000MeHa ¢ MOBEPXHO-
crbro 10 100 M? mpu rITyOOKOM JIBIXaHUW M CEThI0 KammuIsipoB HauHO#M okoso 2000 kM.
Nx M0XHO pa3fenuTh Ha ABE YaCTH:

- BEpXHHUE JIbIXaTeJIbHbIC MYyTH: HOCOTJIOTKA U TPAXECOOPOHXUATBHOE JAEPEBO;

- HWKHSISL 9aCTh, COCTOSIIIAsI M3 OPOHXHMOJI, BEIyIIUX B BO3AYIIHBIC MEIIKH (aJIbBEO-
JIBI), COOpaHHBIC B JOJBKH.

[loBenenuie ra30B U MapoB BHYTPH JbIXaTEIbHBIX MyTEH 3aBUCUT OT MX PAaCTBOPHU-
MOCTH M XMMHUYECKOW aKTUBHOCTU. BojopacTBOpUMBIE Ta3bl JIETKO PaCcTBOPSIIOTCS B BOJIE,
coJiep Kallercsi B CITM3UCTON BEPXHUX JbIXATENbHBIX MyTe. MeHee pacTBOpUMBIE Ta3bl U
naphl IOCTUTAIOT aJIbBEOJI, B KOTOPBIX OHU a0COPOUPYIOTCS U MOTYT pearupoBaTh C AIHU-
TEJIMEM, BBI3bIBAsi MECTHBIC MTOBPEIKICHHUS.

’KupopactBopumsie raszsl v napbl 1MPGYHIUPYIOT Yepe3 HEMOBPEKICHHbBIC alIbBEO-
JSPHO-KamWJIIsipHble MeMOpaHbl. CKOpocTh a0COPOIMU 3aBUCUT OT MX PACTBOPUMOCTH B
KpOBHU, BEHTWISIIIUU, KPOBOTOKA M MHTEHCUBHOCTUH oOMeHa BemiecTB. ['a3000pa3Hbie Be-
IIECTBA, UMEIOIIUE BHICOKYIO PACTBOPUMOCTD, JIETKO BBIJCISIOTCS U3 JIETKUX C BBIAbIXae-
MBIM BO3/IyXOM.

VYnepkaHue 4acTUYEK B JIbIXATENIbHBIX MyTSAX 3aBUCUT OT (PU3UYECKUX U XUMHUYE-
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CKHMX CBOWCTB YaCTHYEK, UX pa3Mepa U GOPMBbI, a TaKKe OT aHATOMHYECKUX U MaTOJIOTH-
YECKUX XapaKTePUCTUK. PaCTBOpHMMBIE YACTUUYKU B JIBIXATEIbHBIX IYTSIX PACTBOPSIOTCS B
30HE ocaxkJieHus. HepacTBOpuMbIE MOTYT OCaXXAaThCsl TPEMsI CIOCOOaMH B 3aBUCUMOCTH
OT 30HBI OCAXKCHUS:

- C MOMOINIBIO MYKOLIMJIMAPHOTO MOKPOBA KAK B BEPXHUX JABIXATEIBHBIX MYTAX, TaK U
B HWOKHEW YaCTH JbIXaTEIbHBIX MTYTEH;

- B pe3yJbTare ¢aromurosa (mpoiecca 3aXBaThIBaHUS OAKTEpU OCOOCHHBIMHU KJIET-
KaMu — (aroruramu. [ToriomnieHHas YacTrIla epeBapruBaeTCs WM PACTBOPSICTCS);

- YTEM MIPOXOKIECHUS HEMOCPEACTBEHHO Y€pPeE3 albBEOSIPHBIN ANUTEIHM.

MOHO YyCTaHOBHUTH BIIOJIHE OINPEIEICHHYIO 3aKOHOMEPHOCTh COPOLIUU SIJI0B Yepe3
JIETKHE JIJI IBYX OOJBIIUX TPYII XUMUYECKUX BEIIECTB.

IlepBas rpynna: mepeazupyroujue napbl v ra3bl — B OPraHU3ME OHH HE U3MEHSIOTCS
WM UX TPEBPAIICHUE MTPOUCXOJUT MEJIEHHEE, YEM HAKOIUIEHHE B KpoBH. K HMM OTHO-
CATCS MAapbl BCEX YIIIEBOJOPOAOB apOMATHUUYECKOTO U KUPHOTO psifia U UX MPOU3BOJHBIX.

Bropas rpynna: peacupyroujue napol u ra3pl — OBICTPO PACTBOPSIOTCS B HKUIKOCTH
OpraHu3Mma, JIETKO BCTYNAOT B XUMUYECKHE PEAKIINHU WIH MPETEPNEBAOT APYTUE U3MEHE-
HUSI, K HUIM OTHOCSATCSI aMMHUAK, CEpHUCTBIN a3, OKCHUJIBI a30Ta.

Hepeazupyrwoujue napbl 1 ra3bl MOCTYINAIOT B KPOBb HA OCHOBE 3ak0oHA AudPy3uu, T.
€. BCJIEACTBHUE PA3HULBI MAPIIMATIBHOTO JaBJICHUS Ta30B U MMAPOB B AIbBEOJSIPHOM BO3AyXE
Y KpPOBH.

Bnauarne HachblllileHHEe KPOBU Ta3aMH WM NapaMu BCIIEICTBUE OOJNBIION pPa3HUIIBI
MaplyaIbHOrO AABJICHUS MPOUCXOIUT OBICTPO, MOTOM 3aMEJISIETCS M, HAKOHEI], Korja
MapuraibHOE JABJIICHUE Ta30B WIM NAapOB B alIbBEOJISIPHOM BO3yXE U KPOBHU YpaBHSETCH,
HACBIIICHUE KPOBU ra3aMy WM apaMy MPEKPAIIAETCS.

[IpakTrueckuii BBIBOX: eCid npu HOCHMOAHHOU KOHUEHMPAWUU napoe uiu 2a3o6 é
6030yxe 6 meueHue 04eHb KOPOMKO20 6peMEeHU He HACMYRUIO OCmpoe ompaesjienue, 6
oanbHelluem OHO He HACHYnum.

Hoznowenue 6 ncenyoouno-ckumeunom mpaxme (ZKKT)

[Toctymienue Tokcnuecknx BemecTB B JKKT nmpoucxoaur BMecTe ¢ MUIIEN U TUTh-
€M B PE3YyJbTATE CIYYaHOTO MOMAJaHUs SJI0B B POT, a TAKKE IIyTEM 3aryIaThIBAHUS BJIbI-
Xa€MBIX HEPAaCTBOPUMBIX YACTHYEK.

B ObITy nepopanbHbli yTh MOCTYIJICHUS BPEAHBIX BEIIECTB SBJISIETCS OCHOBHBIM, B
MIPOU3BOJICTBEHHBIX YCIOBUSAX OH HAOIIOJAETCSI CPABHUTEIBHO PEAKO.

Knaccnueckum npumepomM Takoro MyTH MOKET CIYXUTh IMOCTYIUICHHE CBUHIIA.
DTO — MATKHAN METall, OH JIETKO CTUPAETCs, 3arpsi3HSET PYKH, HE OTMBIBAETCS BOJOM U
IIpU €]1€ U KYPEHUHU MOKET MONacTh B MOJOCTh pTa. TakuM e IMyTeM MOTYT IOINACTh B Op-
raHU3M KPUCTAJUTMYECKHE HUTPOIIPOU3BOAHBIE O€H30JIa U €T0 TOMOJIOTOB.

B XXKT ycnoBusi BcachiBaHUS SIAOB 3aTpyAHEHBI. ITO 00BsicHseTcss TeM, uTo JKKT
MMEET OTHOCUTEIHHO HEOOJIbIIYIO MOBEPXHOCTh, KPOME TOTO, MPU 3TOM MPOSIBISIETCS U3-
OupaTeNbHBIM XapaKTep BCAChIBAHUS — JIETKO BCACBHIBAIOTCSI BEILIECTBA, XOPOIIO PacTBO-
pumMble B munuaax. Kucnas cpena keimyJo4HOTO COKa MOXKET M3MEHUTh XUMUYECKHUE Be-
IIECTBA B HEOJArOMPUSITHYIO JI OpraHu3Ma CTOpOHY. Tak, COeIMHEHUs CBUHIIA, MJI0XO
pacTBOpPUMBIE B BOJIE, XOPOLIO PACTBOPSAIOTCA B KEIYAOYHOM COKE M MOATOMY JIETKO BCa-
CBIBAKOTCH.

Ha npoTsxeHun Kenyn04HO-KUILIEYHOT0 TPAKTA 3HAYUTENbHbIE rpaaueHTel pH orm-
PEIENAI0T Pa3IMYHYI0 CKOPOCTh BCACBIBAHHMS TOKCHYHBIX BEIIECTB. KHCIOTHOCTH Xemy-
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JIOYHOT'0 COKa OJIM3Ka K €IMHHUIIEC, BCIIEICTBUE YEr0 BCE KUCIIOTHI JIETKO BCACHIBAIOTCS ITy-
TeM naccuBHOM qudy3un. HanpoTus, ocHOBaHUS MOCTYNAIOT U3 KPOBU B JKENYAOK U OT-
CIOJIa B BUJIE MOHU3UPOBAHHOUN (POPMBI IBHXKYTCSI ajie€ B KUIIICUHUK.

B ocHOBHOM BcachIBaHHE $IJIOBUTHIX BEHIECTB MPOUCXOIUT B TOHKOM KHUIIIEUHUKE,
cekpeT kotoporo umeet pH 7,5-8,0. B kxumedHnke IUMUI0pacTBOPUMBIE BEIECTBA XOPO-
10 BCachlBalOTCA myTeM Aud@y3un, a BcacblBaHUE AIEKTPOJIUTOB CBSI3aHO CO CTEIEHBIO
WX MOHU3AIMU. TPyIHO BCACHIBAIOTCA MPOYHBIE KOMIUIEKCHI TOKCHUYHBIX BEIIECTB C Oel-
KaMHu.

Ha a6copomuto B JKKT oka3biBaeT BAUSIHUE MHOXKECTBO (PAaKTOPOB:

- (PU3UKO-XMMUYECKHE CBOMCTBA BEIIECTB, B OCOOCHHOCTHM HX PacCTBOPUMOCTH U
JUCCOIMaLIUS,

- konmmuectBo vty B JXKKT u nepucTtanbTuka NUIeBapuTEILHOTO TPAKTA,

- BpeMsl HaXOXXAeHUS MUY B pa3Hbix oTaenax KKT;

- CBOMCTBA AIUTENUS, €70 TOBEPXHOCTh, pH, MHTEHCUBHOCTH KPOBOOOpAIIICHUS;

- TUAPOTPOIIH3M, T. €. CIIOCOOHOCTh HEKOTOPBIX COEAMHEHUN MPeoOpa30BhIBATh HE-
pacTBOpUMBIE COEAUHEHHUSI B 00JIee paCTBOPUMEIE;

- MPUCYTCTBUE JPYTUX BEIIECTB, KOTOPBIE MIPU PEAKIIMU MOTYT UMETh CUHEpreThYe-
CKHU WJIM aHTarOHUCTHYECKUN 3P PEKT.

BonbmmHcTBO TOKCHYHBIX BemiecTB, adbcopOoupoBanubix B JXXKT, monagaer B ka-
MUAJUTSIPBI, 3aT€M B BOPOTKOBYIO BEHY M MO HEH B MEUEHb. 3JI€Ch OHU U3MEHSIOTCS B XOJ€
oOMeHa BelecTB U B OOJBIIMHCTBE CiiydaeB 00e3BpexkuBaroTcsa. Kpome Toro, MHoroumc-
JIEHHbIE TOKCUYECKHE BEIIECTBA, UMEIOIIKecs B KpoBU nociie BcackiBanus u3 XXKT, moryt
BBIJICSTHCA C JKEITYbIO B KUIIICUHUK.

Abcopoyusa uepes Koxcy

Koska BMecTe co cau3ucToil 000104KON €CTECTBEHHBIX OTBEPCTHM OpraHu3ma Mo-
KpBIBaeT MOBEPXHOCTH Tena. OHa mpencTaBisier co0oi mperpaxy ais GU3HIECKUX, XUMHU-
YECKUX U OMOJOTHYCCKUX areHTOB, COXPAHSET IEJIOCTHOCTh OPTaHU3Ma M TOMEOCTa3, BhI-
MOJIHSET Apyrue pusnonornyeckue QyHKIUU.

Koxka cocTouT U3 Tpex CIOEB: MUACPMHUCA, COOCTBEHHO KOXH (JIepMBbI) U TTOKOXK-
HOM TKaHU (TUITOJEpMUCA).

C ToYkM 3peHus TOKCHKOJIOTHH HauOobIlee 3HaueHne nMeeT snuaepmuc. OH co-
CTOUT W3 MHOTHX CIIO€B KJIETOK. [log camMbIM BEpXHHM CIIOEM PACIOJIOKEHA JTUTMHIHAS
MeMOpana («ObapbepHass»). OaHaKO 3Ta MeMOpaHa — HECIUIOIIHAS . BOJIOCSHBIC MEIIOYKU U
MIPOTOKH MOTOBBIX JKEJIE3 MPOXOAAT Yepe3 HeE U TOCTUTAIOT JIEPMBI.

CymiecTBYIOT TpY ITyTH MPOHUKHOBEHHSI TOKCHYHBIX BEIIECTB Yepe3 KOKY:

- 4yepe3 MUIACPMUC;

- BOJIOCSTHBIE () OJUTUKYJIBI;

- BBIBOJIHBIC MTPOTOKH IMTOTOBBIX KEJE3.
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Pucynok 5 — Cxema nocTyniieHus sSJ0BUTHIX BELIECTB YEPE3 KOKY

KonuyecTBO SITOBUTHIX BEHIECTB, KOTOPBIE MOTYT MPOHUKHYTH Yepe3 KOXY, HaXo-
JUTCS B TPSIMOM 3aBHCHMOCTH OT MX PAacTBOPHUMOCTH B BOJIC W JIUMHJAX, BEJIMUUHBI T10-
BEPXHOCTH COIPHKOCHOBEHUS C KOXKEH M CKOPOCTH NMPOTOKa B Heil. BemecTBa ¢ MaiibimM
KO3 PUITUSHTOM pacipe/IeICHUsT HECTIOCOOHBI BBI3BATh OTPABJICHUS Yepe3 KOXKY, TaK Kak
OBICTPO YAAIAIOTCS U3 OpraHU3Ma Yepe3 JIeTKHE.

Bosnbioe 3HaveHne IS MOCTYIICHUS 0B Yepe3 KOXKY MMeeT KOHCUCTCHIIHS | JIe-
TY4YeCTh BelecTBa. JKuJIKue opraHMuecKue JICTyUre BEIIeCTBa OBICTPO MCIAPSIOTCS C T10-
BEPXHOCTH KOXM W B OPTaHHM3M He Tomajarot. Jlerydne sijipl, BXOASIINE B COCTaB Ma3eH,
MIACT, KJIEEB, MOTYT BBI3BaTh OTPABJICHHS Yepe3 KOXKY.

TBepable M KPUCTALIMYCCKHE OPTaHWYCCKUE BEIECTBA BCACHIBAIOTCS YepPe3 KOXKY
MEJICHHO M MOTYT BBI3BaTh OTpaBiicHUe. HanOobIyo OMmacHOCTh MPEJCTABISIOT MaJio
JeTy4YHe BEIIECTBA MACISHUCTOW KOHCUCTCHIMH (aHWIMH, HUTPoOeH30)1). OHU XOPOIIO
MPOHUKAIOT Yepe3 KOXKY U JJTUTESIIHHO 3aICPKUBAIOTCS B HEH.

CrienyeT y4uThIBaTh, YTO COJIM MHOTHX METAJIJIOB, COSIUHSIACH C )KHPHBIMUA KHCJIO-
TaMU ¥ KOKHBIM CaJloM, MOTYT TIPeBpaliaThCsl B )KUPOPACTBOPUMBIC COSIMHEHUS U IPO-
HUKATh Yepe3 OapbepHbIi 1o anuaepMuca (0COOCHHO PTYTh U TAJLIHH).

MexaHn4ecKue TOBPEXKICHUS KOXKH, TEPMHUUCCKHE M XUMHUYECKUE 0KOTH CIIOCO0-
CTBYIOT IPOHUKHOBEHUIO TOKCUYECKUX BEIISCTB B OPTaHU3M.

Tema nexkuuu Ne 4. «@akTopbl, BJAUSIOIIHE HA TOKCHYHOCTH XUMHUYECKHUX COeTUHEHHii»
Bonpocwt rexkyuu:

1. dusuueckue 1 XUMHUYECKHE CBOMCTBA TOKCUYECKUX BEIIECTB,

2. BriusiHue Bo3pacTa u 1oJia, WHANBUyallbHAsI YyBCTBUTEIHLHOCTD,

3. MeTeopoaornieckue yCcIoBusl.

TOKCMYHOCTh XUMHYECKHX COCAMHEHHI OOYCIOBICeHA B3aUMOJCUCTBUEM OpTraHU3-
Ma, TOKCMYECKOT'0 BEIIECTBA M OKPY’KAIOWIEH cpelibl. TOKCHYHOCTH BPEIHBIX BEIIECTB 3a-
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BUCHUT OT. J03bl U KOHICHTPALIUH, (1)I/IBI/I‘I€CKI/IX H XUMHYCCKHX CBOP’ICTB, HYTGIZ U CKOPOCTH
IIPOHUMKHOBCHMA B OpraHM3M, BO3pacTa U 110J1a, HHI[HBHI[yaHBHOfI npcapacItoOlI0KCHHOCTH.

OH3HYECKHE H XUMHWYECKHE CBOVICTBA TOKCHYECKHX BEII[ECTB

Ha TOKCHMYHOCTh XMMHUUYECKHUX COCIMHEHUN BIUSIOT HAa arpeCCUBHOE COCTOSIHUE,
PacTBOPUOCTH B BOJIE U KUPAX, AUCCOIMAIMS HA HOHBI U T.1.

["a3000pa3Hbie BellecTBa U Maphl JICTYYUX KUIKOCTEH, MOCTYNHUBIIUX B OPraHU3M
4yepe3 JbIXaTeNIbHbIC MYTH, MPOSBISIOT TOKCUYECKOE JEHCTBUE 3HAUUTEIIBHO ObICTpEE, YeEM
KUJKUE WIA TBEP/ble BEIIECTBA, MOMABIINE HA KOXKY WJIW MOCTYMUBIINE B MUIIEBOM Ka-
HaJl

Toxcuunocms meepovix 6eujecme 3aBUCUT OT pa3Mepa UX YacTul. TiiareapHo pas-
MeJIbYCHHBIE TBEP/bIC BEIIECTBA SBISIIOTCS 00Jiee TOKCUYHBIMU, Y€M T€ K€ BEIlEeCTBa,
uMeronue 0oJee KpyIHbIe YaCTUIBI. DTO O0BSCHIETCAPA3INYHON paCTBOPUMOCTHIO MEJ-
KHX U KPYIHBIX YaCTUIl, a CIEAOBATEIBHO, Pa3HON CKOPOCTHIO MOCTYIJICHUS KX B KPOBb.

Toxcuunocms Xumuieckux coeOuHeHuti 3aBUCUT OT PAaCTBOPUMOCTHU MX B )KUPAX U B
BoJie. JKupopacTBoprMbIe BEIIECTBA JIETKO MPOHUKAIOT B OPTaHU3M 4depe3 KOXKY U JIETKO
MIPOHUKAIOT U3 KPOBU B KIIETKU YEPE3 MEMOPAHBL.

Toxcuunocms 6000pacmMEOpUMbIX 8eujecme 3aBUCUT OT UX aucconuanuu. Tak Xjo-
pPUI U HUTPAT Oapusi XOPOILO JUCCOUUPYET B BOJAE U HE OKa3bIBAET TOKCUYECKOTO JIEHUCT-
BUSI HA OPTaHU3M.

Biausinue mosia. Takass HanpaBICHHOCTb TOKCHYECKOTO JIEMCTBHS MOXET MPOSIB-
JSATHCS B OTHOIICHUM KaK CIEMU(PUICCKUX MPU3HAKOB MOpakeHUs (BIMSHHUE HAa TOHAJIBI
MY)KYHMH W JKCHIIMH, Ha TCYCHHE OEPEMEHHOCTH), TaK U 001ero aeicteus. JKeHCKoMy op-
raHu3My npucyia OoJibliasi YyBCTBUTEIBHOCTh K JEHUCTBUIO TOKCHMUYECKUX BEIIECTB. DTO
ABJISIETCS MPUYMHOW TOTO, YTO XUMHUYECKOW MPOMBINUIEHHOCTHIO YCTAaHOBJIEH MEpPEYEHb
paboT ¥ mpodeccHii, K KOTOPHIM HE JIOIMMYCKAITCS OEpeMEHHbIE KCHIIUHBI (IIPOU3BOJICTBO
U YIaKOBKa CBUHIIOBBIX KPAcCOK, MPOU3BOJICTBO aHWJIMHA, TPOU3BOJICTBO O€H30J1a, TPOU3-
BOJICTBO COJIEM PTYTH U JIp.

Bausinue Bo3pacra. OpranusmM MoapocTKOB B 2-3 pa3a, a MHOTAa U 00Jiee YyBCTBH-
TEJICH K BO3JICUCTBUIO BPEHBIX BEIIECTB, YEM OpPraHu3M B3pocibiX. IMeHHO 1no aTomy 3a-
KOHO/IATEIILCTBO 3alperiaeT mprueM JUIl MoJioke 18 yieT B HekoTopbie mpodeccu XuMu-
YECKOIro MPOU3BOACTBA.

NuauBuayajibHasi 4yBCTBUTEJIBHOCTh. B 00e3BpekuMBaHUM BPEAHBIX BEIECTB
HEIMOCPEACTBEHHOE y4YacTue NMpUHUMaeT Oouiblias rpynmna ¢GepMeHToB — (GEpMEHTOB Jie-
TOKCHKAIIMH, BIUSIONINX, HA UX IIpeBpallieHrue. AKTUBHOCTb 3THX
(epMEHTHBIX CUCTEM pa3jiiyHa y Pa3HbIX JUIl. DTO 3aBUCUT OT MHAMBUIYATbHBIX OCO-
OeHHOCTEN TeueHUs OMOXMMHUYECKUX MPOIECCOB, (PYHKIMOHAIBHON aKTUBHOCTH pa3iny-
HbIX (DU3UOTOTUYECKUX CHUCTEM OTAENbHOrO uenoBeka. COCTOSHUE 3I0pOBbS HMMEET
Oonbioe 3HaueHue. Hampumep, nuna ¢ 3a0oeBaHUSIMU KPOBU 00Ji€€ UyBCTBUTEIBHBI K
JEUCTBUIO KPOBETBOPHBIX SJI0B, C 3a00JIEBAaHUAMM JIETKUX - K JEHCTBHUIO pa3apakarolinx
BellecTB U NMbUTH. CIIOCOOHOCTH COMPOTUBIIAEMOCTH OpraHU3Ma CIOCOOCTBYIOT XpOHUYE-
cKkre UHPEKIUU Jp.

MeTteopoJioruueckne ycaoBus cpeabl. OKa3blBalOT BIUSHUE HA TEPMOPETYIISUIO
OpraHu3Ma, 4YTO B CBOIO OYE€peb BIEYET 3a COOOM M3MEHEHHWE BOCIPUUMYUBOCTU Opra-
HU3Ma K BpelHbIM BelecTBaM. [loBblllieHNe TeMnepaTypbl BO3AyXa BEJIET K YCUICHHOMY
MOTOBBIICJICHUIO , YCKOPEHHI0 MHOTHX OMOXMMHUYECKUX IMPOIECCOB U MU3MEHEHUIO Be-
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IIECTB. YUallleHUE JbIXaHUs U YCUJICHUE KPOBOOOpAIIeHUsI BEAYT K YBEIUYEHHUIO MTOCTYII-
JICHHSI BPEJIHBIX BEIIECTB B OPraHU3M 4Y€pe3 OpraHbl AbIXaHus. Pacimmpenne cocynoB KO-
U U CIM3UCTBIX 000JIOUEK MOBBIIIAET CKOPOCTh BCACHIBAHUSI TOKCUUYECKUX BEIIECTB Ye-
pPe3 KOXKY M AbIXaTENIbHbIE IYTH. BBICOKAsl TEMIIEPATYpPa YBEIUUYUBAET JIETYYECTh MHOTHUX
BEIIECTB M MOBBIIIAECT UX KOHUCHTPALMUA B BO3AYyXE. Y CHIICHHUE TOKCHYECKOTO JIEUCTBHS
P MOBBIIICHHBIX TEMIIEpaTypax NapoB OCH3UHA, OKCUIOB a30Ta, MAPOB PTYTH U JIP.

BraxxHOCTh BO37yXa yBEIMYMBAET OMACHOCTH OTPABICHUS, B OCOOCHHOCTH pa3ipa-
KAIOIIUMU Ta3aMH. DTO OOBSICHAETCS YCUIEHHUEM IPOLIECCOB THApoIn3a. PacTBopeHue ra-
30B U 00pa30BaHKME TyMaHa KUCJIOT U IIEJOYEH BEIET K YCUIICHUIO pa3Apakaroliero Jeu-
CTBUS Ha CIMU3UCTYIO 000JI0UKY Tia3a. KpoMe Toro, 3Tu BellecTBa 3aJ€p>KUBAIOTCSA B Op-
raHax JIbIXaHusl.

Tema jgexnuu Ne 5: «[lapameTpbl TOKCUKOMETPUH, UX onpenenenue. Kiacebl TOk-
CHUYHOCTH M ONIACHOCTH, OHATHE THTHEHUY€eCKOro
HOPMHUPOBAHMSI»

Bonpocwt rexkyuu:
1. Yto Takoe TOKCUKOMETPHS?
2. OCHOBHBIE TapaMeTPhl TOKCUKOMETPHH .
- IEPBUYHBIC (IKCIIEPUMEHTAIbHBIC) TTapaMeTPbl TOKCHKOMETPHH;
- Bropr4HbIe (IIPOU3BOIHBIC) MAPAMETPhl TOKCUKOMETPHH;
. Kimaccudukanus siaoB no crenenu onacHocTu. Kitacchl 0macHOCTH BEIIECTB.
. CaHUTapHO-TUTHEHNYECKOE HOPMUPOBAHUE BPEHBIX BEILIECTB.
. OCHOBHBIE MOKA3aTENI CAHUTAPHOW OLIEHKHU BPEJIHBIX BEIIECTB B PA3JIMUYHBIX Cpelax:
- B BO3yX¢e paboueii 30HbI U HaceneHHbIX MecT: IIJIK, 5, ITIK,, ,, IIAK (;
- TUMUTHPYOIINN TIoKa3aTesb BpeanocTH (JIIIB) mis BogoemoB;
- IPEAEIbHO-JONMyCTUMAasi KOHUECHTPALMS BPEAHBIX BEIIECTB B MOYBE.

A~ W

o1

OKCIIEPUMEHTAJIBHBIE IAPAMETPbI TOKCUKOMETPUHU

N3yuenue n00BIX BpPEIHBIX BEIIECTB MPEAyCMaTPUBAET YCTAHOBIICHUE KoJ1uuecHt-
6CHHBIX NOKazameJieil MOKCUYHOCIMU U ONACHOCHMU €20, m.e. Napamempos moKCUKo-
mempuu.

Toxkcuxkomempus — COBOKYITHOCTb METOJIOB U IIPUEMOB UCCIICIOBAHU ISl KOJIUYe-
CTBEHHOW OLIEHKU TOKCUYHOCTH U OMACHOCTH SI/I0B.

Onacnocmp 6euyecmea — 3TO BEPOATHOCTh BOBHUKHOBEHUSI HETPUSTHBIX ISl 3/10-
poBbsl 3(PEKTOB B peasIbHBIX YCIOBUSIX MPOU3BOJICTBA WM MPUMEHEHHUS] XUMUUECKUX CO-
€IUHCHUMN.

Ilepsuunsie (3kcnepumenmanvusie) u emopuynsvie (npou3e00HbIE) NAPAMEMPDL
MOKCUKOMEMPUU.

[lapaMeTpbl TOKCUKOMETPHH, KOTOPBIE ONPEENIOTCS HEMOCPEACTBEHHO B DKCIIe-
PUMEHTE, Ha3bIBAIOTCS IKCHEPUMEHMATbHBIMU.

B kauecTBe 3KCIIEpUMEHTAIBHBIX TAPAMETPOB UCHOJIB3YIOTCS CIIEIYIOLINE!

ClLsy — KoHuenmpayusn cpeonas cmepmenvnas — Bbi3bBaeT TrOens 50 % mox-
OIBITHBIX YKHBOTHBIX (MBI, KPBICHI) HPU UHZANAUUOHHOM 6030€licCHeéul B TCUCHUC
JIBYX M YETBIPEX 9acOB U MOcieayroneM 14-1HeBHOM cpoke HaOIroaeHHuS (MI/KT).

DLsy — 0o3a cpeonan cmepmensnaa — Bb13biBaeT rudenb 50% MOTOMBITHBIX KU-
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BOTHBIX IIPU OOHOKPAMHOM 68€0€HUU 8 HCeTY00K, OPIOUWHYI0 NOJI0CMb C TTOCIENYIOIINM
14-1HEBHBIM CPOKOM HAOJIOICHUS (MI/KT).

DLy (CLo) — do3a makcumanvno nepenocumas — HauOOJIbIIIee KOJIMYSCTBO BpPE/-
HOT'O BEILIECTBA, BBEJCHUE KOTOPOTO B OPTaHU3M HE BBI3bIBAET TMOEIH )KMBOTHBIX.

DL1oo (CL1go) — 003a abconromno cmepmenvhas — HauMeHblliee KOJIUYSCTBO BPE/-
HOTO BEMIeCTBa, BhI3biBatomiee rudens 100 % mogonbITHRIX JKUBOTHBIX.

LiMyc int — nOpo2 ocmpozo unmezpanvrozo delicmeus — MUHAMATbHAS 1032, BBI3bI-
BarolIasi U3MEHEHUE OMOIOTHUUECKUX MOKa3aTelield Ha YPOBHE 1IEJIOCTHOIO OpraHu3Ma, Ko-
TOPBIE BBIXOSAT 3a MPEJIeIIbl IPUCTOCOOUTENBbHBIX (PU3UOJIOTUYECKUX PEAKIUNA.

Limycsp — nopoz ocmpozo uzoupamensvnozo delicmeus — MUHUMAJIbHAs 1032, BBI3bI-
BaroOIIasi U3MEHEHHE OMOIOTHUECKUX (YHKIIUN OTACIbHBIX OPTaHOB U CUCTEM OpTraHU3Ma.

LiMohint — nopoz o6uemoxcuueckozo XpoHuueckozo Oeiicmeusi — MAHUMAJTbHAS
71032 BEILIECTBA, IPU BO3ACHCTBUM KOTOPOU B TEUEHUE YETHIPEX YACOB M0 MATh pa3 B HEJle-
JI0 Ha MPOTSDKEHUM HE MEHEE YeThIPEX MECSIEB BO3HUKAIOT U3MEHEHUS, BBIXOJAIINE 32
npeaesbl PU3NOIOTUYECKUX MPUCTOCOOUTEBHBIX PEAKIIHIA.

Limen ¢p — nopoe omoanennvix nocnedcmeuit — MUHIMAaIbHAS 7032 BEIECTBA, BBI-
3bIBAIOIAsl U3MEHEHHUE OTACIBHBIX OPraHOB W CHUCTEM OpPraHu3Ma, KOTOPhIE BBIXOSAT 3a
npeaesbl MPUCIIOCOOUTENBHBIX (PU3MOTOTUUECKUX PEAKUHN B YCIOBHUSIX XPOHUYECKOTO
BO3JECHUCTBUS.

Haubonee cratnyecku 3HAUUMBIMHU B XapaKTEPUCTUKE TOKCUYHOCTH SIIOB 1O CMEP-
TeapHOMY D dexTy sBistoTcs mapamerpsl Clsg 1 DLs.

Ilopozosasa Konyenmpayusa s51a B KPOBH — 3TO MapaMeTp, KOTOPbIA MOXKHO Olle-
HUTH IPH MEPBBIX CUMITTOMAaX OTPABIICHUS.

Kpumuueckasa konyenmpayusa — 3T0 apaMeTp KIMHUYECKOU TOKCUKOMETPHUH, CO-
OTBETCTBYIOIINN PAa3BEPHYTON KIMHUYECKOW KAPTUHE OTPABJICHHUS.

Cmenens mokcuunocmu — BeJIMUMHa, 0OpaTHAs CpeaHEN CMEPTHOM J03€.

OmuuM u3 Benymux (akTopoB, OOYCIOBIMBAIOIMIMX PA3BUTHE XPOHUUYECKOTO OT-
paBIICHUS], SIBJISIETCS MPOLIECC KyMYJISIITUU.

KonuuecTtBeHHasi oneHKa KyMYJSITUBHBIX CBOWCTB BPEIHBIX BEIIECTB B MPOMBIIII-
JIEHHOM OCYILIECTBIISIETCA 110 BEJIUUNHE KOIPhuyuenma Kymyaayuu.

Kosgppuuyuenm Kymynayuu — OTHOLICHHME CYMMApHOW 03Bl A, BBI3BIBAIOIIETO
ctpemMutenbHbIN dhdexT v 50 % MOoAONBITHRIX KUBOTHBIX NP MHOTOKPATHOM MPOOHOM
BBEJCHUU, K BEJIMUMHE J103bI, BBI3bIBAIOINICH TOT e 3()PEKT npu 0JHOKPATHOM BBEICHUH:

Cnr,u = DLSO(n) /DI—SO )

riae DLsg () — cymMMapHas cpeHss cMepTeabHas 103a IPU N — KpaTHOM BO3JIEHCTBHH.

OTOT KO3 (UIIUEHT — BeTMYUHA, O0OpaTHAsE HUHTEHCUBHOCTU KyMyJisiiuu. Bennunna
Kod(ppueHTa KyMyJalui MeHee 1 CBUIETENbCTBYET O CIOCOOHOCTH BEILIECTBA K CBEPX-
KyMyJsiiiue; OoT 1 10 3 — 0 BBIPOKEHHOW KyMYJISIIAH, OT 3 10 5 — 0 cpeHel KyMYJISIInH,
Oonee 5 0 ci1adoi CIOCOOHOCTH K KyMYJISILIUH.

MNPOU3BOJHBIE IAPAMETPbI TOKCUKOMETPUU

ITomyuenHble B OCTpBIX ombITax mapamerpbl TOKCHIHOCTU (CLsg, LiMac inf, LiMyep)
MO3BOJISIIOT PACCUMTHIBATH 30HBI OCTPOI0, XPOHHYECKOTO M CHCHU(UYCCKOrO JICHCTBHS,
KOTOpBIC TaI0T BO3MOXKHOCTH OIICHUTH OIMMACHOCTh BEIICCTBA.

OnacHOCTh OICHUBAETCS IBYMS IPYIIIAMH KOJMUYCCTBEHHBIX ITOKA3aTEIICH !
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- KpUTEpHEeM NOTEHIUATBHOW OMACHOCTH;

- KPUTEpPUEM PEATBHOU OMACHOCTH.

[loTeHuuanbHas onacHOCTh ompeaesieTcss Kod(PGUIMEeHTOM BO3MOKHOI'O WHTAJIA-
[IUOHHOT'O OTPaBJICHUS

KBHO = C20/CL50 ,

rae Cyo — HachIIIEHHAs! KOHIIEHTPAIHs BPEIHBIX BemecTB B Bo3ayxe npu T = 20 °C, MI/ME,

UeM BblllIe HACBINIEHHAS KOHIIEHTPALMS BEIIECTBA NP KOMHATHOW TEMIEpaType u
HIDKE CPEIHsIs cMepTelbHas KoHneHTpauus (3Hau. KBUO 0osbiie), TeM BeposiTHEE BO3-
MOKHOCTh Pa3BUTHS OCTPOTO OTpPaBJICHUS. IJTO OJHA M3 OCHOBHBIX 3aKOHOMEPHOCTEH
TOKCHUKOMETPHH.

AHanu3 OIEHKM OMNACHOCTEW pAa3IUYHBIX HPOMBIILIICHHBIX S0OB MO BEJIMYUHE
KBHO noxkasbIBaeT, 4To B pAE CIy4a€B MAIOTOKCUYHOE, HO BBICOKOJIETYYEE BEILIECTBO B
YCJIOBUSIX MPOU3BOJICTBA MOXKET OKa3zaThCs 00Jiee OMACHBIM B IJIaHE Pa3BUTHUS OCTPOTO
OTpPaBJICHUSI, YEM BBICOKOTOKCHUYHOE, HO MaJI0JIETy4ee COCAUHEHHE.

O peaibHOU OMACHOCTH PA3BUTHUS OCTPOTO OTPABICHUS MOXXHO CYJIUTH IO BEJIUYH-
HE 30HBI OCTPOTO JICHCTBUS.

3ona ocmpozo oeiicmeusn (Z,.) — 3TO OTHOILICHHE CPEIHEH CMEPTEIbHOM KOHIICH-
tparuu CLsy k moporoBoit koHeHTpanuu Lim,, npu 01HOKpaTHOM BO3ACHCTBHH:

Zac = CL50 / Limac.

OHa sBIIsSIETCS TTOKa3aTeIeM KOMIIEHCATOPHBIX CBOMCTB OpraHM3Ma, €ro CIocoOHO-
CTH K 00€3BPEKUBAHUIO M BBIBEIACHUIO U3 OpraHU3Ma SI0B M KOMIICHCAIIMU TTOBPEXK ICH-
HbIX QyHKUIMA. UeM MeHbIe Z,c, TeM 00JIbIIIe OMaCHOCTh OCTPOTO OTPABICHUS.

ITokazarensiMu peaibHOM OMACHOCTH Pa3BUTHSA XPOHUUYECKOW MHTOKCUKAIIUM SIBJIS-
IOTCSI 3HAYEHMS 30H XPOHUUECKOTO M OMOTOTHYECKOTO ACHCTBUS.

3ona xponuueckozo oeiicmeusn (Zc,) — OTHOLIEHUE TIOPOTOBOI KOHIICHTPALIUK TIPH
OJIHOKpaTHOM BO3AcHCTBUU LiM,. K mOpOroBoill KOHIEHTpAIMU MPH XPOHHYECKOM BO3-
nericteuu Lime,:

Zch = Limacl lech

Bennuuna Zg, ucmonb3yeTcs IS XapaKTEPUCTUKU OMACHOCTH s/ia TPH XPOHHUYE-
CKOM BO3/1eMCTBHH. OMacHOCTh XPOHUYECKOTO OTPaBJICHHS MPSMO MPOIOPIIMOHAIFHA Be-
JINYUHE Zch.

30Ha XPOHUYECKOTO ACHUCTBUS SIBISCTCA IMOKA3aTEIEM KOMIICHCATOPHBIX CBOWCTB
OpraHu3Ma Ha HU3KOMOJIEKYJISIPHOM YpOBHE.

3ona ouonozuueckozo oeicmeusn (Zyi,) — COOTHOIICHHE CPEIHEH CMEPTHOM KOH-
tentpanuu Clgy K MOpOroBoi KOHIIEHTPALMH IIPH XPOHHUYECKOM Bo3AeHCTBUN Limgy:

Zbiol = CL50/ Limch.

UeMm Oombliie 3HaUeHUE Zpjo) , TEM BBIPAXKEHHEE CIIOCOOHOCTh COSIMHEHUS K KyMYy-
JSIUU B OpTaHU3ME.

[locne ompenenieHus] MapaMeTpPOB TOKCUKOMETPUHU MPOBOAST O0OOCHOBaHME KOA3(-
¢dunrenTa 3amnaca. BeauunHa ero 3aBUCUT OT OCOOEHHOCTEH f1a, aJIeKBAaTHOCTU U YYyBCT-
BUTEIIBHOCTH TIOKa3aTeliel pu ornpeaenacHuu Limg, u ip. B 0ObIYHBIX yCmoBHAX KO3 hH-
[IUEHT MpUHUMAaeTCa B uHTepBaiax oT 3 1o 20. Benmnunna kosddummenta 3anaca Bo3pac-
TaeT MpU CIAEAYIOUUX 00CTOATENbCTBAX:
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- YBEJIMUEHHS a0COJIFOTHON TOKCUYHOCTH;

- yBesmmuenus KBUO;

- YMEHBIIIEHUS 30HbI OCTPOTO ACHCTBUS,

- YBEIUYCHUS KyMYJISATUBHBIX CBOMCTB,;

- CyIIECTBEHHBIX (0oJiee 3 pa3) pa3auuusx B BUIOBOH UyBCTBUTCIIHHOCTH;

- BBIPQXEHHOM KO>KHO-PE30pOTHBHOM JICHCTBUH.

MeXBUIOBBIE Pa3IUYMsl B UYBCTBUTEIBHOCTH MOJOIBITHBIX KUBOTHBIX OIICHUBA-
10TCs 10 oTHOIIeHHI0 DLsy 11 Hanbosee yCTOMYMBOTO BUIa KUBOTHBIX K DLgy miist Haum-
MEHEE YyBCTBUTEIBHOTO MPU OJTHOM M TOM K€ ITyTH BBEJICHUS B OPTaHHU3M.

Nmest xordduimenTsl 3amaca, pacCUMTHIBAIOT MPEAEIbHO JOMYCTUMYHO KOHIICH-
TpaIMIO BPEIHOTO BEIECTBA:

ITJIK = Limg, - K,
rae K — KodhPUIUEeHT 3amaca.

CoOOTHOIIICHHE MEKTY OCHOBHBIMH M TTPOM3BOAHBIMU IMapaMeTpaMu TOKCUKOMETPUHU
MpeicTaBIeHO Ha cxeme 1.

Cxema l

CLso TJIK

e

Zbiol

KJIIACCU®UKALYS BPEJHBIX BEHIECTB 10 CTEINIEHU OITACHOCTH

[TapaMeTpsl TOKCHKOMETPHH JIeXKAT B OCHOBE KJIacCU(UKAIIMKA BPEIHBIX BEIIECTB 110
CTEIICHU OITaCHOCTH.

[TprHAIEKHOCTh XUMUYECKHX BEIIECTB K COOTBETCTBYIOIIEMY KJIACCY OMAcCHOCTH
OIIpeIeIIAeTCS BEIMYMHAMY CEMH TToKa3aTeei (Tadi. 2).

Ta6muma 2 — Kitaccudukanus s10B 10 CTEICHH OIaCHOCTH

Iloka3arenn Knacc ommacaoctn
1 2 3 4
[TJIK Bpenmubix BemecTB B Bo3ayxe pa- | menee 0,1 0,1-1,0 1,0-10 ooxee 10

. 3
0ouei 30HbI, MI/M

CwmeprenpHast (cpenHsis) no3a mpu BBe- | MeHee 15 15-150 151-5000 | 6omee 5000
neHun B keny ok DLgg, M/KT

Cpennsisi cMepTenbHasi 03a npu Hane- | menee 100 100-500 501-2500 | 6omee 2500
cennu Ha Koy DLsy, mr/kr

Cpennsis cmepTenbHas kKoHeHTpanus B | menee 500 | 500-5000 | 5001-50000 Oonee
Bo3yxe Clsg, Mr/m 50000
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30Ha OCTPOTO ACUCTBUS Z,( MeHee 6 6-18 18,1-59 oonee 54

30Ha XpOHUYECKUX NeHCTBUH Zg 6omnee 10 10-5 49-25 MmeHee 2,5

KBH1O 6omnee 300 300-30 29-3 menee 3,0

Knaccuguxkayus epeonvix eeuiecme no cmenenu onacHocmu

[Ipu onpeneneHnu Kiacca OMACHOCTH BEIIECTB ONMPEACISIONINM SBJISIETCS TOT MTOKa-
3aTelib, KOTOPBIN CBUJIETENILCTBYET O HAMOOJIbIIIEH CTETIEHU OMaCHOCTH.

Knaccudukarnus He pacupocTpaHseTcs Ha mecTuiuabl. Kinaccudukamus mecTuiiu-
JIOB TI0 CTEMEHH OIACHOCTH MpeiokeHa BceMupHON opraHuzanuvend 3ApaBOOXpPAHEHUS
(BO3) B 1979 .

Knaccudukanus mecTHMAOB MO CTENEHU OIMACHOCTH, mpenoxkeHHas BO3, npen-
cTaBJieHa B Ta0iI. 3.

Tabnuna 3 — Knaccudukarys mecTUIua0B 1o CTEMeHN OTIaCHOCTH, TipeatokerHas BO3

Knacc DLsy st KpbIC, MT/KT
OMacHOCTH [Tpu monaganum 4/3 poT [Tpu monaganuu 4/3 KoKy
TB. BEIICCTBA YKUJIKOCTH TB. BEIIICCTBA KUJIKOCTH
la 5 nimm menee 20 unu MeHee 10 nim meHee 40 unu meHee
116 5-50 20 - 200 10 - 100 40 - 400
I 50 - 500 200- 2000 100 - 1000 400 - 4000
Il ooiree 500 ooiree 2000 6oiree 1000 6oiee 4000

Kpurepun TOKCMYHOCTU UCTIOIB3YIOTCS AJISI THTUEHUYECKOW KilacCU(pUKAIUUA Tec-
TULIUJIOB U 1O JIPYTUM MPU3HAKAM.

[lo cTenenu KOKHO-PE30POTUBHON TOKCUUHOCTU U BEIMYUHE KOXKHO-OPATBLHOTO KO3(-
(uienTa, onpeaenseMoro mo BenuuuHe otHomeHus DLsy mpy HakKOKHOM HaHECEHUU K Be-
mauHe DLsy ipu BBEICHUN BHYTPB, BCE TIECTUITU/IBI TTOIPA3IEIISTIOT HA 3 TPYTIITHL:

- peskoBeipaxkeHHass (DLsp < 50 wMr/kr, KOXHO-OpaJIbHBIH KO3 duImMeHT
MeHbIIIE 3).

- BeipaxkenHas (DLsg ot 50 g0 2000 Mr/kr, KO)KHO-OpalbHbIH KO3(hOUIMEHT OT 3
1o 10).

- cnaboBeipaxkeHHast (DLsp > 2000 mr/kr, KOXHO-OpaJIbHBIN K03 dumment > 10).

Canumaphno-2ucueHuuecKkoe HOPpMUpPOBaAHue — 3TO JIESITEIbHOCTh MO YCTaHOBIIE-
HUIO HOPMATUBOB MPEACIbHO JOMYCTUMBIX BO3ICUCTBUI UenoBeka Ha pupoay. [lox Bo3-
JEUCTBUEM TMOHUMAETCS aHTPOIOTEHHAas JEATENbHOCTh, CBA3aHHASI C YKOHOMUYECKUMHU,
KyJbTYPHBIMU U JAPYTMMHU UHTEPECAMHU YEJIOBEKA W BHOCSIIAS U3MEHEHUS! B MPUPOIHYIO
cpeny.

[Mpenenbro nomyctumbiidi ypoBeHb (ITY) — 310 ypoBeHb (hU3MUECKOTO BO3JEHCT-
Bus (IIyM, TEIUIOBOE, CBETOBOE, PAJMOAKTUBHOC W T.JI. WU3IydYeHHE), KOTOPOE TPH €Ke-
JTHEBHOM BO3/ICHCTBUU B TEUCHUE JUIUTEIHHOTO BPEMEHU HA OPTaHU3M HE BBI3BIBACT MATO-
JIOTUYECKUX U3MEHEHUN WM 3a00JIeBaHUM, a TaK)Ke HE HapylIaeT HOPMAaJbHOU JEeATellb-
HOCTH Y€JIOBEKaA.

[Mpenenbuas gonyctuMmas konnentpanus ([TK) — 3to MmakcuMaibHas KOHICHTpA-
1S BEUIECTBA, KOTOPasi, BO3/ICUCTBYS Ha YEJIOBEKA, HE BBI3BIBACT Yy HETO U €r0 MOTOMCTBA
OMOJIOTMYECKUX M3MEHEHUM, J1a’)Ke CKPBITHIX U BPEMEHHO KOMIICHCHUPOBAHHBIX, B T.4. U3-
MEHEHHUI PEeaKkTUBHOCTH, aJanTallMOHHO-KOMIIEHCATOPHBIX BO3MOXKHOCTEH, HMMYHOJIOTH-
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YECKHUX PEeaKIui, HapylIeHU (PU3HOJIOTrHYECKUX IIUKIIOB, a TAKXKE IPYTUX HAPYIICHUH.

ITIK u IIAY ycranaBamBarOT M1 IPOU3BOACTB U OKpykaromienl cpeapl. [Ipu nx
MPUHITUHA PYKOBOACTBYIOTCA CJIEAYIOIIMMU MTPUHIIUITIAMMU:

— TMPUOPUTET MEAUIMHCKUX U OUOJOTUUYECKUX MOKA3aHUN K YCTAHOBIECHUIO CaHU-
TApHBIX PETJIAMEHTOB NE€pe]l MPOYMMHU NOAX0IaMHU;

— TIOPOTOBOCTH JICHCTBUS HEOJIArONPHUATHBIX (PAKTOPOB (B TOM YHCIIC XHMHYCCKHUX
COCIMHEHUN C MYTareHHbIM WM KaHIEPOTeHHBIM 3(P(HEKTOM NEHUCTBUS MOHU3UPYIOLIETO
U3JTyUYCHHS);

— omepexeHue pa3pabOoTKUM U BHEAPEHHE MPOPUIAKTUUECKUX MEPONPUITUN IO
CPaBHEHHUIO C MOSIBIICHHEM OMAacHOTO U BPEIHOro PakTopa.

JIns orpaHuYeHHs] BO3JECUCTBUS BPEAHBIX BEIIECTB NPUMEHSIOT THUTHEHUYECKOE
HOPMHPOBAHUE UX COJAEpPKaHUA B pa3nuuHbIX cpenax. IIpu ycranosnennom II/IK B BO3-
nyxe paboueil 30HbI UM B BO3JYIIHOM OacceliHe HACEJIEHHBIX MYHKTOB OPUEHTUPYIOTCS
Ha TOKCUKOJIOTUYECKUI MTOKa3aTelb WK PePICKTOPHYIO PEAKIINI0 OpraHU3Ma.

B cBs3u ¢ TeM, 4To TpeOOBaHUE MOTHOTO OTCYTCTBUSI MPOMBIIUICHHBIX S/I0OB B 30HE
JbIXaHUsT paOOTAIOIINX YACTO HEBBIMTOJIHUMO, 0COOYI0 3HAYMMOCTh MPUOOpPETAET TUrue-
HUYECKasl perjiaMeHTalusl CoJIepKaHus BPEAHBIX BEIIECTB B BO3ayXe paboueil 30HbI. Ta-
Kasl perjiaMeHTalns OCYIIECTBIISIETCS B TP dTamna:

1. oOocHOBaHWE OPUECHTUPOBOUHO Oe3omacHoOro ypoBHs Bo3zacicTBus (OBYB);

2. obocnosanue I1/IK;

3. xoppektupoBka [1JIK ¢ ydeTom ycnoBmii TpyJaa pabOTArOMIMX U COCTOSHUS HX
310POBBSI.

OBYB ycranaBnmBaeTcsi BpDEMEHHO — Ha NEPUOJ, NPEAIIECTBYIOIIUNA TPOEKTUPOBA-
HUIO npou3BoAcTBa. 3Hauenne OBYB onpenensercs myrem pacuera no GU3NUYECKUM WU
XUMHAYECKUM CBOMCTBAM WJIA MyTEM F'€HTEPIOJISINAN U SKCTPAIIOISALNN B TOMOJIOTHYECKUX
pAlax COeaWHEHHUH, MO0 Mo TMoka3zaTeasiM ocTpor TokcuuHocTH. OBYB nomxHbl miepe-
CMAaTpUBATHCS Yepe3 ABa roja nocie ux yreepxkacHuda. ObYB He ycTaHaBnuBaroTcs:

- JUIsl BEUIECTB, OMACHBIX B IJIAHE PA3BUTHUSA OTAAJICHHBIX U HEOOpaTUMBIX d(Pdek-
TOB;

- U1 BEUIECTB, NOAJIEKAIUX IIIMPOKOMY BHEJIPEHUIO B IPAKTHUKY.

JInst caHUTapHOM OLIEHKU BO3AYIIHOW CpPElIbl MCIIOJB3YIOTCS CIEAYIOIINE MOKa3aTe-
ma: IJIK, ; — II/[K eépeonozo eewjecmea 6 6030yxe pabouei 301bl, M2/m>. DTa KOHLEH-
Tparys He TOJDKHA BBI3BIBATH y pa0OTAONINX NP €KETHEBHOM BIBIXaHWUU B TIpenenax 8
4acoB B T€UEHHE BCETO paboyero craxka 3a00JeBaHUI WU OTKIOHEHUH B COCTOSIHUU 3]10-
poBbsi. Pabodeii 30HO# cuynTaETCs MPOCTPAHCTBO BHICOTOM /10 2 M HaJl YPOBHEM I10JIa WIIH
IJIOIIAJIKH, Ha KOTOPOM HAXOASATCA MECTA MOCTOSHHOTO MJIM BPEMEHHOTO MpeObIBaHUS pa-
0ounXx.

Jlo HenaBHero BpeMenu [IJIK XuMHYECKHUX BENIECTB OLIEHUBAIM KaK MaKCHMAJIbHO
pasoBble. [IpeBpiieHne UX 1ake B TEYEHHE KOPOTKOTO BPEMEHU 3alpeiiayiocs. B nocnen-
HEe BpeMs I BEILIECTB, 00JIaJalolINX KyMYJISITUBHBIMH CBOWCTBAaMH, BBEJIEHA BTOpas
BEJIMYMHA — CPEOHEeCMEHHAA KOHYEeHmpayusa. ITO CPEeNHSAs KOHIEHTpALMs, MOJyYeHHAs
MyTEM HEMPEPBHIBHOTO WJIU MPEPBIBHOTO 0TOOpa Mpod BO3AyXa MPU CyMMapHOM BPEMEHHU
He MeHee /5 % npoaoIKUTENbHOCTH Pad0veil CMEHBI.

ConepxaHue BpEIHBIX BEIIECTB B aTMOC(EPHOM BO3yXE HACEICHHBIX MyHKTOB
takxke pernamentupyercs IIJIK, mpu atom HOpmupyeTcs cpednecymounas u makcu-
manvHo pazoeas eeauuuna. I/[K epednvix eeuyecmeé 6 6030yxe HACENEHHBIX MeCHm —
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IMO MAKCUMATbHbIE KOHYEeHmMPayuu, OTHECEHHBIEC K ONPENICIICHHOMY MEPUONY OCPEIHE-
Hus (30 muH, 24 gaca, 1 Mecsi, 1 rox) u He OKa3bIBAIONIME HU PErJIaMEHTUPOBAHHOW Be-
POSITHOCTH HUX MPOSIBJIICHUS, HU NPSIMOrO, HU KOCBEHHO BPEAHOTO BO3JECHCTBUS Ha Opra-
HHA3M YEJIOBEKa, BKIIOYAS OTIAJIICHHBIE MOCHEACTBUS JJISI HACTOAIIETO M MOCIEAYIOIIETO
MOKOJICHUH, HE CHIDKAIONIUE pab0TOCTIOCOOHOCTh YeIOBEKa U HE YXYIIIAIOIINE €ro caMo-
YyBCTBHUSI.

Jlns atmocdeproro Bo3ayxa [IJIK Hmke, yeM aiis paboyeid 30HBHI.

Maxcumanvnas (pazosas) konuenmpayusa I/[Kyp — Hanboiee BbICOKAs U3 YHCIIA
30-MUHYTHBIX KOHIICHTpAIIUW, 3aPETUCTPUPOBAHHBIX B JTAHHOW TOYKE 3a OIMPEACIICHHBIN
MEPUO]T BPEMEHH.

Cpeonecymounan xonuyenmpayusa Il/[Kcc — cpenHsisi U3 4UCIa KOHIIEHTPAIUH,
BEISIBJICHHBIX B TEUCHUE CYTOK UM OTOMPAEMBIX HEMTPEPHIBHO B TeUeHUE 24 .

HopMmupoBanue kauecTBa BOJBI PEK, 03€p U BOJOXPAHUJIUIL OPOBOAST B COOTBETCT-
BUM ¢ «CaHUTApHBIMU NPABWIAMU U HOPMAaMH OXPaHbl HOBEPXHOCTHBIX BOJ OT 3arpsi3He-
Hui». [Ipun 3TOM paccMarpuBarOTCs BOJOEMBI ABYX KATErOpPHil: MEPBAsl — XO3SAMCTBEHHO-
MUTHEBOTO U KyJIbTYPHO-OBITOBOIO Ha3HAUYEHUS, BTOPasi — PhIOHO-XO3SMCTBEHHOTO Ha3HAa-
YEHUS.

Jumumupyrowuit npusnax epeonocmu (JIIIB) — npusHak BpeJIHOTO JICHCTBUS Be-
IIECTB, KOTOPBIN XapaKTEPU3YETCS HAUMEHbUIEH NOPO20B8OIl KOHUeHmpayue.

JIIIB st BOAOEMOB XO3SIICTBEHHO-MUTHEBOTO U KYJIBTYPHO-OBITOBOTO HA3HAUCHUS
UCIIONB3YIOT TPEX BUJOB.: CAHMUTAPHO-TOKCHUKOJIOTUYECKUH, OOILIECAHUTAPHBIA U OpraHo-
JETITUYECKUH; Il BOJIOEMOB PBHIOOXO3SMCTBEHHOrO Ha3HaueHus — emie jaBa Buaa JIIIB:
TOKCHUKOJIOTUYECKUHN U PHIOOX035CTBEHHBIN.

CanuTapHO€ COCTOSIHME BOJIOEMAa OTBEYaeT TPEOOBAHUSIM HOPM IPU BBINOTHEHUU
CJHEYIOIIETO COOTHOLIEHUS: _

> Chy /IJK; <1,

_ i=1
rae C'y — KoHneHTpanus BeniecTsa nepsoro JIIIB B pacyeTHOM CTBOpe BOJOEMA.

HopMupoBaHrne XMMHYECKOTO 3arpsA3HEHUs MOYB OCYLIECTBISECTCS MO MPEAEIbHO-
nomycTuMbIM KoHIeHTparwsM (ITIK,).

IJIK,, — konuenmpauusn eeuwecmea (m2/k2) B IaXOTHOM CJIO€ ITOYBBI, KOTOpasi HE
JOJDKHA OKAa3bIBATh IMPSMOrO WA KOCBEHHOTI'O OTPHULIATEIBRHOrO BIIMSIHUSA HAa CONpPHUKA-
carolluecs: ¢ MOYBOU Cpely M 3I0pPOBbE UEJIOBEKA, a TAK)KE HAa CaMOOUYHUIIAIOIIYI0 CII0CO0-
HOCTB I1OYBBI.

ITo cBoent BenmmunHe [1JIK[ 3HAUUTENBPHO OTAMYAETCS OT MPUHSATBHIX JIOMYCTHUMBIX
KOHIIEHTpALUM JJ1s1 BOJIBI M BO3yXa.

Paznuuaror yersipe pasHoBuaHoctu 111K B 3aBHCMMOCTH OT IyTH MUTpalHM Be-
LIECTB B COMpEIENIbHBIE Cpeabl: TB — TpaHCIOKAalMOHHBIN MOKA3aTelb, XapaKTEePU3 YOI
[epexo], XMMUYECKOTO BEUIECTBA U3 IOYBBI YEPE3 KOPHEBYIO CUCTEMY B 3€JICHYIO MacCy U
IJIOABI pacTeHHn; MA — MUTpallMOHHBIN BO3AYIIHBIN IMOKA3aTENb, XapAKTEPU3YIOIIUH I1e-
pEeX0J XMUMUYECKOT0 BelllecTBa B atmMocdepy; MB — MuUrpaninoHHbI BOJAHBIN MMOKa3aTelb,
XapaKTEPUYIOIMN MEPEX0]T XUMUYECKOTO BEIIECTBA U3 MTOYBBI B MOJI3€MHBIE TPYHTOBBIE
BOJAbl U BOJHbIE UCTOYHMKH; C — OOIIeCaHUTAPHBIA MOKa3aTelb, XaPaKTEPU3YIOIIUI
BIIMSHUE XMMHUYECKOTO BEIECTBA HA CAMOOYHMIIAIONIYIO CIIOCOOHOCTH MOYBBI U MHUKPO-
OHMOLIEHO3.

B ciiyuae npuMeHEeHUsT HOBBIX XMMHYECKUX COCAUHEHHH, ISl KOTOPBIX OTCYTCTBY-
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10T [1/IKyj, paccUnThIBatOT BpEMEHHBIE JIOITYCTUMBbIE KOHIIEHTPALIUU :
BI[KH - 1,23 + 0,48 Ig HI[KHI)'
rae [TJ1Ky, — IIIK m1s npoaykToB nuTaHus (OBOIIHBIX U IIOJOBBIX KYJIBTYP), MI/KT.

Tema nexmuu Ne 6: «/leficTBre KoMILIeKca BpeIHbIX (AKTOPOB OKPY KAIOIIEi cpeabl»

Bonpocwt rexkyuu:

N36upartenbHOE AEUCTBUE SIAOB.

XHUMHYECKHE 0KOTH.

I'emaTomoruueckoe neiicTBHUE.

[Topa>xeHust OpraHoB AbIXaHUS, IEYEHU U MOYEBBIJICIUTEIbHON CHCTEMBI.
Knaccudukanus ¢haxkTopoB, onpeaesioniuX pa3BUTHE OTPABICHU.
KomOuHMpoBaHHOE EMCTBUE ST0B.

ook whE

Bce nmpombliisieHHBIE 161 OKa3bIBAIOT OO0Illlee AeicTBUE HAa opraHusMm. [lpu sTom
JUISL PSAla TOKCHYHBIX BEIIECTB XapaKTEPHO MPEUMYILIECTBEHHOE JEUCTBUE B TOYKAX CBO-
ero NpHUIoKeHUs (KUCIIOTHI, IIEJI0UH), IPYTUE )KE OKAa3hIBAIOT PE30POTUBHOE JICHCTBUE, HE
BBI3bIBasl MTOPAXKCHHSI HEMTOCPEJICTBCHHO Ha MECTE CONPHUKOCHOBEHHS C TKaHAMH (TeTpa-
STUJICBHHEII).

XUMHUYECKHUE OXKOI'

XUMUYECKHE 0KOTH BO3HUKAIOT MPU MECTHOM BO3JEHCTBUM XUMUYECKH aKTUBHBIX
BEILIECTB HA KOXKY, CIM3UCTYIO 000JI0UKY JbIXaTeNIbHBIX MyTel U r1a3. CTeneHs oxora 3a-
BUCHUT OT XMMHUUYECKON aKTUBHOCTU U TOKCUYHOCTH BEILIECTBA, €T0 KOHIIEHTPAIUHU, TeMIIe-
paTypbl, TPOJIOIKUTEIILHOCTH BO3JCHCTBUSI, a TaKKe€ OT UYBCTBUTEIBHOCTU MOCTPAJaB-
IEroO.

PaznuyaroT oxxoru yethipex cteneHerd. OKOoru NmepBOMl CTENEHU XapaKTEePHU3YIOTCS
MOKPACHEHHUEM, MPUITYXJIOCThIO KOXKHU M 00Jie3HEHHOCThI0. [Ipu oxorax BTOpoi creneHu
MOSIBJIIIOTCSA MY3BIPH, U BO3MOKHO HarHoeHue. [Ipu oxxorax TpeTbeil cTeneHu, BCleICTBUE
rITyOOKUX IMOBPEKICHUH, BO3HUKAIOT YyU4aCTKH OMEpTBICHU (HeKpo3bl) Tkanel. [Ipu oxo-
rax 4eTBepTON CTENEHU MOPAKAIOTCS HE TOJIBKO BCA TOJIIA KOXKHU, HO U TIIYOOKO JIeKaIue
TkaHu. CoJisiHasi, a30THAs!, CEpHAs U APYrUe KUCIOThI, XPOMOBBIN aHTUIPHU, a TAKXKE KOH-
neHTpupoBannbie pactBopsl menoueir (NaOH, KOH) NH,OH, nomanas Ha K0y, BBI3bI-
BAIOT XUMUYECKHUE 0KOTH, MPUUYEM IIEJTIOYHBIE 0KOTH JAI0T OOJBIIYI0 MTyOUHY MOpa)e-
HUS, 4TO OOBSICHSAETCSI OMBUICHUEM IETOYBIO JKUPOBOTO CJIOA KOXHU U PaCTBOPEHHEM Oe-
KOBBIX BellecTB. OCOOEHHO OMACHO MOMAaJaHue KyCOYKOB TBEPJIOM IIEIOUYM B rila3a U Ha
BOJIOCHI (0KOT TJ1a3 aMMHAKOM M ITEPOKCHIOM BOJIOPOIa MOXKET IIPUBECTH K CIICTIOTE.)

[Tpr okorax XMMHYECKUMH BEIIECTBAMHM, CIIOCOOHBIMU MPHIUIIATH K KOXe (ropro-
9qHe CMOJIBI, KENThIH (ochop), BOSHUKAET €Ile M OIMMACHOCTh OOIIETro OTpaBIICHHUS Opra-
HU3Ma.

U3BUPATEJBHOE JEVCTBUE S110B
HekoTopsle siibl, KpoMe OOLIET0, oKa3viéarom uzdupamepHoe NCIUCTBUE 110 OTHO-
HICHUIO K TEM WJIM UHBIM OpraHaMm WM CUCTeMaM. YTapHbI ra3, Hanpumep, o0JaJaeT Bbl-
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COKHM CpOJICTBOM K TeMOTJIOOMHY, 00pa3ys ¢ HuM kapOokcuremoriooun (COHb). Map-
raHell CroCcOOCH M30MpaTeIbHO MOpaKaTh HEPBHYIO CHCTeMY. MHOTHE MPOU3BOJICTBEH-
HBIE SIJIBI CIOCOOHBI BBI3BATh AJJICPTUUECKHE PEaKIUH.

IOPAKEHUE IIEHTPAJIBHOW HEPBHOM CUCTEMBI

[lopaxkeHue UEHTPATbHOW HEPBHON U MepuUPEpPUUYECKON CHUCTEMBI MPOSBISAETCS
HeﬁpOTOKCHKaHHeﬁ nu HCﬁpOTOKCHKO3aMH, qToO BBIpEl)KaeTC}I COBOKYHHOCTBIO IICUXHU4YeC-
CKHUX U COMATOBCICTAaTUBHLBIX CI/IHI[pOMOB.

I/ISMCHCHI/IC I(pOBI/I 101 HeﬁCTBHeM HpOMBIHIJ'IeHHBIX A10B MOXHO YCJIOBHO pa3z(e-
JIUTH HA 061111/16 TreMaToOJIOTNYCCKHUC peaKHI/II/I n CHCI_[I/I(I)I/ILIGCKI/IC N3MCHCHU.

TEMATOJIOTMYECKOE JIEUCTBHUE

OO0me reMaToI0OTHYECKUEe PEaKIMu BO3HUKAIOT MPU OCTPONM MHTOKCHUKAIUU JIIO-
OBbIM TOKCUYHBIM BEIIECTBOM HE3aBHCHUMO OT MEXaHU3MOB ero JeictBusi. Haubonee 3ako-
HOMEPHBIMU SIBIISIFOTCS U3MEHEHUSI CO CTOPOHBI 0€I0M KpOBU: HEUTPOPUIBHBIN JIEUKOIIU-
TO3 CO CIBUTOM BJIEBO, S03MHOINECHUS, TUM(OTICHUS, BO3pACTAaHUE YHCIIa MOHOLIMTOB.

[lox cnenuduueckuMu U3MEHEHUSMHU KPOBU CIEAYET MOHUMATh TaKUE HapYLICHUS
B €€ COCTaBe, KOTOPbIE O0YCIOBIICHBI IEUCTBUEM OMPEICICHHOI0 BPEIHOTO (haKTopa Mpo-
U3BOJICTBCHHON cpeabl (OeH30i1, cBUHEN M ap.). [Ipu 3TOM pa3BUBaroTCs 3a00JICBaHMS
KPOBH — JIEIKO3bI, aHEMUSI, HAPYILICHUE CBEPTHIBAEMOCTH KPOBH.

IMOPAKEHHUE OPI'AHOB J/IBIXAHUSA

[IpenMyIiieCTBEHHO MOPa’K€HUE OPraHOB JbIXaHUS BO3ZHUKAET MPU OCTPOM WHIAJISI-
IIMOHHOM BO3JICMICTBMHM TOKCHYHBIX BEIIECTB paszapaxaromiero aeucteusi. [Ipu s3tom BO3-
MOYKHO Pa3BUTHE OCTPOr0 TOKCHYECKOTO OpPOHXOTpaXemTa, OCTPOro TOKCHYECKOro OpoH-
XUTAa, OCTPOr0 TOKCUYECKOT0 OTEKA JIETKUX, OCTPOH TOKCHUYECKON MTHEBMOHUH.

MOPAKEHUE NEYEHU U MOYEBBIJIEJTUTEJIbHOW CUCTEMBbI

ITopakeHue nedyeHu U BCEM MOYEBBIICIUTEIBHON CUCTEMBI TPOUCXOAUT B PE3YJIIb-
TaTe BO3JCHUCTBUS BELIECTB, KOTOPHIE MOKHO BBIICIIUTH B TPYIILY T'€NATOTPOITHBIX SIJI0B
(x10podopM, YETHIPEXXJIOPUCTHIN yritepon). [Toa nelicTBUEM 3THX 0B pa3BUBACTCS TOK-
CUYECKHU renaTur.

ITopakenne MOYEBBIACIUTEIBHON CUCTEMBI 3aBUCUT OT XMMHUYECKOI'O COCTaBa SJ10B,
COCTOSIHHSI TTOYEK M BCero opranm3ma B mesiom. OnHa rpymmna BemecTB (MeTajulbl, HX CO-
CIMHCHUS, PACTBOPUTEIIN, COCIMHCHUS MBIIIbSIKA) BBHI3BIBAET TOKCHYECCKHE HEPPOIATHH.
Jlpyras rpymma BemecTB (apoMaTHYECKHEe aMUHBI) MPUBOJUT K BOSHUKHOBEHHUIO OITyXO-
JIE MOYEBBIBOJSAIINX ITYTEH.

KIJACCUPUKALUA OAKTOPOB, OIIPEJAEJSIONIUX PA3BUTHUE
OTPABJIEHMH

JIiist onpenesieHns: TOKCUYIEeCKOTO JISHCTBHSI HEOOXOAMMO, YTOOBI TOKCHYHOE Bellle-
CTBO JIOCTHIJIO PELENTOPOB TOKCHYHOCTH B JIOCTATOYHO OOJIBIION J03€¢ M B TCUCHHUE KO-
POTKOT'O BPEMCHH.

B3anmoeiicTBie TOKCHYHOTO BEIIECTBA C OPTAaHU3MOM 3aBUCUT OT MHOTHX (haKToO-
POB, OTHOCSIIUXCS K CAMOMY TOKCHYECKOMY areHTY, K KOHKPETHO CIIOKUBIICHCS KTOKCH-
YECKOW CUTYaIlMu» | K IMOCTpaJaBIIeMy deiaoBeky (Tadi. 3).
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Tabnuma 3 — O6mrast knaccudukamys GakTopoB, OMPEACISIONINX Pa3BUTHE OTPABICHUN

Ocnoenvle hakmopwt, OTHOCSIIUECS K SITIaM:

- pU3UKO-XUMHUYECKHUE CBOICTBA;

- TOKCHUYECKasl 103a U KOHLIEHTpalus B Ouocpeaax;

- XapakTep CBS3U C pelenTopaMu TOKCUYHOCTH;

- 0COOCHHOCTH pacIpeiesieHus] B Onocpeaax;

- CTETICHb XUMUYECKON YACTOTHI U HATUYUE TPUMECEN;
- YCTOMYMBOCTh U XapaKTep U3MEHEHUM ITPU XPAHECHUMU.

Jononnumenshusie (pakmopsl, OTHOCIIINECS K KOHKPETHOM «TOKCHUYECKOU CH-
Tyalum».

- c11oco0, BUJT U CKOPOCTh MOCTYIJIEHUSI B OPTraHU3M,

- BO3MO>XHOCTb K KyMYJIIIUM ¥ IPUBBIKAHUE K A1aM;

- COBMECTHOE JIEMCTBHE C IPYTUMHU TOKCHYHBIMH BEIIECTBAMH.

OcHogHble hakmopbl, XapaKTEPU3YIOIINE TOCTPAIABIIETO:
- BUJIOBast YyBCTBUTEITLHOCTD;

- BIMSIHUE MACCHI TeJa, MUTaHus U (PU3UIECKON HATrPy3KH;
- IIOJI0BAs MMPUHAICKHOCTD,

- BO3pAaCTHBIE OCOOEHHOCTH,

- MHIWBUTyJIbHASI BApHAOEITbHOCTh ¥ HACIIEICTBEHHOCTb;
- BIIUSIHHE OMOPUTMOB,

- BO3MOXXHOCTh Pa3BUTHS aJUICPTUHA U TOKCUKOMAHHH,

- 00IIIee COCTOSTHHE 30POBbhS MOCTPAJIABIIIETO.

Jlononnumenvusle hakmopwl, BIUSAIONIME Ha TTOCTPAIABIIETO!
- TeMIIepaTypa 1 BIaXKHOCTh OKPYXKAIOIIETo BO3/AyXa,;

- 0apoMeTpUYECKOE TaBJICHHUE,

- IIIyM 1 BUOpaIus;

- Iy4HUCTasi SHEPTUSI U TIP.

OCHOBHBIMU (baKTOpaMI/I CJIeayeT CHuTaTtb OHNPCACIICHHBIC KAa4YCCTBa 0B U Opra-

HU3Ma MOCTPAIABIIETo, a JOMOJHUTEIBHBIMY - Mpoure (GaKTOPhl OKPYKAIOIIEeH Cpelbl U
KOHKPETHO CJIOKHUBIICHCS «TOKCHYECKOU cuTyaruu». C TOUKH 3pSHHSI PEHIAIONIETro BIIUs-
HUS Ha XapakTep ¥ BBIPAKESHHOCTh OTPABJICHHUH, YKa3aHHOE pa3JielicHne (paKkTOpOB HA OC-
HOBHbIC (BHYTPEHHUE) U JIOTOJTHUTEIbHBIC (BHEITHHUE) SBISICTCS YHCTO YCIOBHBIM, HO HE-
o0xoauMbIM. B camoM Jiene, BIMSIHUE JOTOTHUTEIBHBIX (DaKTOPOB PEIKO MOXKET CYIIECT-
BEHHO U3MEHUTH (PH3UKO-XUMUYCCKUE CBOMCTBA SI0OB U CBOMCTBEHHYIO MM TOKCHYHOCTD,
HO, 0€3yCJIOBHO, CKa3bIBACTCS HAa KIMHUYCCKOW KapTHHE OTPABJICHHS, €r0 TSHKECTH U T0-
CJICJICTBUSIX.

KOMBUHHUPOBAHHOE JEVMCTBUE SI10B
B mpou3BOACTBEHHON M OKpY’)KaIOIIEH Cpele 4acTo MPOUCXOJUT KOMOUHHUPO-

BaHHOE JICHCTBHE HA OPTAHMU3M JIBYX WX OOJiee siI0B OTHOBpeMeHHO. OYeHb YacThl KOM-
OWHAIMM OKCHJIAa yriepoda W JUOKCHUAA CEephl MPU B3PHIBHBIX paboTax; mapoB OCH30Ia,
HUTPOOEH30J1a M OKCUIOB a30Ta B MPOU3BOJICTBE HUTPOOCH30J1a; MapOB OCH30JIa, TOIYyO0Ia,
KCHJIOJIa, CEpOYTiepoaa B KOKCOXMMHYECKOM TPOW3BOJCTBe. [locTOssHHOE mMpuMEHEHHe
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JIEKApCTBEHHBIX TMPEMapaToB SBJSIETCA JOMOJHUTEIbHBIM (PAKTOPOM, KOTOPHIA MOXKET
OKa3bIBaTh BIUSHUE HA TOKCUKOJUHAMUKY M TOKCUKOKHMHETUKY PA3IMYHBIX MPOMBIILICH-
HBIX XUMHUUYECKUX COCIMHEHUN B OpraHu3Me JII0JIeH, MOIBEPratolIuXCcsl UX BO3/ICHUCTBHUIO.

Hanuuue nByX UM HECKOJIBKHUX UYKEPOJIHBIX BEIIECTB B OPraHU3ME MOKET MPUBO-
JUTh K U3MEHEHUSM B a0CcopOIMu, TpaHCTIOPTE, paclpeieIeHnH, KyMYJIsl, OOMEHe Be-
IIECTB M BBIJCICHUU Kaxaoro u3 HuxX. [loaToMy BO Bcex ciydasiX, KOrjJa MPOBOAUTCS
OLICHKA BO3JIEUCTBUSI XUMHYECKHX COCIMHEHUN Ha pabO4yux, HEOOXOIMMO YUYUTHIBATH
KOMOMHUPOBAHHOE BO3/ICUCTBUE U MPUHUMATH BO BHUMAaHUE €ro MOCIEICTBUS.

Komounupoeannoe oeiicmeue 8peoHvix eeuiecme — 3T0 OJJHOBPEMEHHOE WM T10-
cJieIoBaTeNIbHOE ACHCTBUE HA OPTaHU3M HECKOJIBKUX $/I0B MPU OJHOM U TOM K€ MyTH MO-
CTYTUICHHUSL.

Paznu4aroT HeCKOJIbKO BUJI0B KOMOMHUPOBAHHOTO JIEUCTBUS S/10B.

1. Aooumuenoe oeiicmeue — penomen cyMmMupoBaHHbIX 3P dekToB. [Ipu 3TOM cym-
MapHbIi 3ddekT paBeH cymMMe 3(P(DHEKTOB AEUCTBYIOMMX KOMIOHEHTOB. AJTUTUBHOCTH
XapaKTepHa JJis BEIEeCTB OJHOHANPABIECHHOIO JACHCTBHS, KOTJJa KOMIIOHEHTBl CMECH OKa-
3bIBAIOT BJIMSIHUE HA OJIHU M T€ K€ CHUCTEMbl OpraHu3Ma, MPUYEM MPU KOJIUYECTBEHHO
OJIMHAKOBOM 3aMEHE KOMIIOHEHTOB JIPYT APYTrOM TOKCUYHOCTh CMECU HE MeHsieTcs. Ecnu B
BO3JIyX€ MPUCYTCTBYIOT Maphbl ABYX pa3Ipa’karoliuX BEIIECTB, IJis KOTOPHIX YCTAaHOBJIEHA
ITJIK = 10 MI/M JUTSL KQX0T0, TO 3TO 3HAYUT, YTO B KOMOMHAIIMU OHU OKAXyT TaKOE e
neiicTBre, Kak KoHueHTpauust 20 MI/M° KaKoro-mu60 OXHOTO U3 ITUX BELIECTB.

Nmeronuecst faHHbIE CBUJIETENIBCTBYIOT O TOM, UYTO B OOJBIIMHCTBE CIy4aeB Mpo-
M3BOJICTBEHHBIE SAJIbl B COYETAHUU JEUCTBYIOT MO TUITY CyMMAaIIUH.

2. IlTomenyuposannoe oeiicmeue (cunepzusm) — ycunenue 3pdpexra. KoMnoHeHTHI
CMeCH JEHUCTBYIOT MPHU ATOM TaK, YTO OJIHO BELIECTBO YCWJIMBAET JACHCTBHE APYroro. Dd-
(heKT KOMOMHUPOBAHHOTO JCUCTBUS MPU CUHEPTU3Me OOJbIIE aJIUTUBHOTO, U 3TO Y4H-
THIBACTCS MPU AHAIN3E TUTHEHUYECKOU CUTYallMM B KOHKPETHBIX MPOU3BOJICTBEHHBIX YC-
JIOBUSX.

3. Aumazonucmuueckoe oeiicmeue — Takoe EUCTBHE, IPH KOTOPOM 3PHEKT KOM-
OMHUPOBAHHOIO JEHUCTBUSL MEHEE OXKujaeMoro. KoMImoHeHThl cMecH JEeUCTBYIOT TakK, UYTO
OJIHO BEIIECTBO OcHadIsieT aeicTBue apyroro, 3¢dext — menee aaautuBHoro. [Ipumepom
MOXKET CIIY>KUTh AaHTUAOTHOE B3aUMOJIEUCTBUE MEXKY I3€PUHOM U aTPOITUHOM.

4. Hezaeucumoe Oeiicmeue — KOMOVMHUPOBAHHBIN 3(DPEKT HE OTIMYACTCS OT U30-
JUPOBAHHOTO ACHCTBUS KaxJ0ro siga B oTaeabHOCTH. [Ipeobnamaer addexkt Hambomee
TOKCHUYHOTO BemiecTBa. KoMOMHAIMK BEIIECTB C HE3aBUCHUMBIM JCHCTBHEM BCTPEUAIOTCS
JIOCTAaTOYHO 4YacTo, HampuMmep OCH30J M pa3lipaxkalolliie ra3bl, CMECh MPOIYKTOB Cropa-
HUSI ¥ TIBUTH.

Hapsiny ¢ KOMOMHHPOBAHHBIM BIUSIHUEM SITOB BO3MOXKHO MX KOMILIEKCHOE JIeCT-
BHE, KOT/Ia sbI TOCTYIAIOT B OpraHU3M OJIHOBPEMEHHO, HO pa3HbIMH MyTsIMH (4epe3 op-
ranbl gpixanus U XKKT, opransl JeIXaHus ¥ KOXKY U T. IT.).
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NMPAKTUYECKASI PABOTA
MO JTUCHUILIAHE «TOKCUKOJIOT US>

HpaKTI/I‘IeCKaﬂ pa60Ta Ne 1: «YcranoBjienue NMPEACJIBbHO A0ITY CTUMBIX KOHHeHTpaHHﬁ))

HC.]]])IO paﬁoTbI ABJHACTCH — O3HAKOMMUTD 06yqa10u11/1xc;1 C OCHOBHBIMH CX€MaMHu
OIICHKN TOKCUYHOCTU XUMHUYCCKHUX BCHICCTB, HPAKTUICCKN HAYIUTHCA PACHCTHBIMU MCTO-
JaMH OIPCACIIATH ITOKA3aTCIIM TOKCUKOMETPHUH U IPEACIbHO JOIIYCTHUMbIC KOHIICHTPAIIUH.

HpaKTH‘leCKaﬁ paﬁoTa Ne 2: ((OIIeHKa HOTeHHHaJIbHOﬁ OIaCHOCTH XHMHYCCKHUX
BeIIECTB»

HC.]]])IO paﬁoTbI ABJHACTCH — O3HAKOMMUTD 06yqa101111/1xc;1 C OCHOBHBIMH CX€MaMHu
OLOCHKH TOKCHUYHOCTH XMMHWYCCKHNX BCHICCTB, IMMPAKTHYCCKH HAYYUTHCA PACUCTHBIMHU MCTO-
JaMH OIPCACIIATH ITOKA3aTCIIM TOKCUKOMETPHUH U MIPEACIbHO JOIIYCTHUMbIC KOHICHTPAIIUH.

IIpakTnyeckasi padora Ne 3: «XapakTepucTuka npogecCHOHAIbHBIX 32001eBAaHI I »

He.]]blO paﬁoTbI ABJHACTCH — O3HAKOMMUTD 06yan0H1ch;1 C OCHOBHBIMH CX€MaMH
OLOCHKH TOKCHUYHOCTH XMMHWYCCKHNX BCIICCTB, IMMPAKTHYCCKU HAYYUTHCA PACUCTHBIMHU MCTO-
AaMHU OMPCACIIATD ITOKA3aTCIIM TOKCUKOMETPHUH U MIPEACIbHO JOIIYCTHUMbIC KOHIOCHTPAIIUH.

OCHOBHBIE OBPA30OBATEJIBHBIE TEXHOJIOI'MU

B cootBerctBuu ¢ tpedboBanusimu GI'OC BO c¢ nenbto hopmupoBanusi U pa3BUTHS
po¢eCCUOHANBLHBIX HAaBBIKOB O0Oy4aromuxcs, 3ppekTuBHOro GopmMupoBaHus 3araaHUupo-
BAHHBIX KOMIMETEHIMU, MOBBIIIEHUS KayeCTBa MOJTOTOBKH MCHOJB3YIOTCS CIIEIYIOIINE
MHHOBAIIMOHHBIE 00pa30BaTeIbHbIE TEXHOJIOTUH:

— UHGPOPMAIIMOHHO-KOMMYHUKATUBHBIE TEXHOJIOTUH, MO3BOJISIIOIINE OBJIAACTh U CBO-
00ZIHO OmNepUpPOBATH OOJIBIIUM 3aaCOM 3HAHUI MyTEM CaMOCTOSITELHOIO U3yYeHHs podec-
CHUOHAJIbHOM JIUTEpaTypbl, IPUMEHEHHUSI HOBBIX MH(POPMAIIMOHHBIX TEXHOJIOTUM, BKJIKOYAst UC-
MOJIb30BaHUE TEXHUYECKUX U AJIEKTPOHHBIX CPEJICTB MOIy4YEHUSI HHPOpPMALIUY;

— MpoOJIEMHO-OPUEHTUPOBAHHBIE TEXHOJIOTUH, HAMIPaBJIEHHbIE HA (POPMUPOBAHUE U
pa3BuTHE MPOOJIEMHOTO MBIIIJICHUS], MBICIIUTEIbHOW aKTUBHOCTH, CIIOCOOHOCTH BUJIETh U
dbopmyupoBaTh NpOOIEMBbI, BEIOUPATH CPEACTBA AJIsl UX PEUICHUS,

— MPaKTUKO-OPUEHTHUPOBAHHBIE TEXHOJIOTHH, HANpaBieHHblE Ha (QOPMHpPOBAHUE
CUCTEMBI TPOPECCUOHATBHBIX MPAKTUYECKUX YMEHUM U HABBIKOB, MO3BOJISIOMINX Ka4eCT-
BEHHO OCYIIECTBISATh MPO(HECCUOHAIBHYIO JEATEbHOCTD;

— JUYHOCTHO-OPUEHTHUPOBAHHBIE TEXHOJOTHH, 00ECIIEUMBAIONIUE B X0JI€ Y4EOHOTO
mpolecca yueT pasIMYHbIX CIIOCOOHOCTEN 00ydaeMbIX, CO3JJaHhe HEOOXOIUMBIX YCIOBHI
JUISL Pa3BUTUS UX HWHIUMBHUAYAJIbHBIX CIOCOOHOCTEH, pa3BUTHE AKTUBHOCTU JUYHOCTHU
y4eOHOM Mpoliecce;

— 3JJ0pOBbECOEPETAIONINE TEXHOJIOTHH, MO3BOJISIONINE PABHOMEPHO BO BpeMsl 3aHS-
TUSL pacHpeAesisiTh pa3iuyHble BUAbI 3aJIaHHM, ONpEAENsTh BpeMs MOAAYHM CIOKHOTO
y4eOHOro MaTepuaia, BIACIATh BpeMs Ha IPOBEICHUE CAMOCTOSTEbHBIX pa0doT.
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