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Kpenur Ne 1
1. Tema 1 — BBeaeHue B TOKCHKOJOTHYECKYH XuMHIO. OCHOBHBbIE pa3jaesibl TOK-

cukojgoruvyeckoid xumuu. OCHOBHBbIe HANpaBJeHUS XHUMHKO-TOKCHKOJOIHU-
yeckoro anajamsa (XTA). Oprasuzanus mnpoBeJeHHS CYyIe0OHO-MeINIMHCKOMI
3kcnepTu3sl B PK.

2. Heab: O3HAKOMUTH CTYJIEHTOB C MPEIMETOM TOKCHUKOJOTHYECKass XUMHUS U XHMHUKO-
TOKCHKOJIOTMYECKUM aHalM30M; ¢ mnpobiemamu XTA Ha COBpeMEHHOM JTare; 3aadyamMu
CyIeOHO-XMMHYECKON JKCIEPTU3BI OTpAaBJICHH; OCHOBHBIMH NOKyMEHTaMHU,
periIaMeHTHPYIOUUMH POU3BOICTBO CYNEOHO-XMMHUYECKON IKCIEPTH3bI, YTOOBI CTYAEHT 3HAI
Y MOT PYKOBOJICTBOBATBCSl UMHU B CBOEH MTPAKTUYECKON NEATEIBbHOCTH.

3. Te3uchl JeKIUHU

Tokcukonoruyeckasi XMMUs — HayKa HENOCPEACTBEHHO CBSI3aHHAs C TOKCUKOJOTHMEH U
XUMUEH.

Tokcukonozusn — Hayka MeauuuHckas. Tokcukosorus (ot rped. toxicon - s, 10gos — yuenue)
— Hayka, M3ydarolasi CBOMCTBa sM0B W (pu3mdeckux (HakTOpoB, MEXaHWU3MBI UX ICHCTBUSA HA
OpraHu3M 4YellOBeKa U pa3pabaTrhiBarolias METOAbl JTUATHOCTHKH, JICYCHHUS U MPOPUIAKTUKA
OTpAaBJICHHS.

Tokcukonozuueckaa Xumus U3y4aeT W OOBICHICT TEOPETHUYECKHE OCHOBHI METOJIOB
BBIJICJICHHSI, OOHAPYKEHHS M KOJTMYECTBEHHOTO OTPE/IeTICHUSI TOKCUYHBIX BEIIECTB HE TOJIBKO U3
00BEKTOB OUOJIOTHYECKOTO MPOUCXOXKIEHUS, HO ¥ U3 IPYTUX 0OBEKTOB UCCIICTOBAHHSL.

OcHOBHBIE 3a7a4M, CTOSIIME TMEpe] TOKCHKOJIOTHYECKON XHMHEH, 3TO pa3paboTKa HOBBIX H
COBEpIICHCTBOBAHUE W3BECTHBIX METOJOB BBIJICTICHUS, OOHAPYKEHUS M KOIUYECTBEHHOTO
OTIpeNieTICHNsI KaK CaMHUX TOKCHUKOJIOTMUECKH BaXKHBIX BEIIECTB, TaK M TPOIYKTOB HUX
MeTabonu3ma. A TakKe BHEJAPEHUE ITUX METO/IOB B MPAKTHKY X TA.

Bo3Hukia = TOKcHMKOJOTMYECKass XUMHUS W3  HOTPEOHOCTEM  CylneOHO-MEeIUIMHCKON
TOKCUKOJIOTMH, U3YUaIOIIeH YMBIIUICHHBIE, CITy4allHbIe U IPyTHE OTPABJICHUS.

B nponutom, 10 1965 r, TokCUKOIOTHYECKasi XMMHUSI Ha3bIBaIach — CyJeOHast XUMHUs, T.K. BCE
HCCJICIOBAHMS MTPOBOJIMIIMCH B OCHOBHOM 10 33/IaHHIO CYJCOHBIX OPTraHOB. 3aKIIFOUCHHS UTPATTH
0OJIBIITYIO PO B BHIHECEHUU MTPUTOBOPA.

[TporpamMmoii papmalieBTHYECKOro 00pa30BaHUs MPEAYCMOTPEHO M3YYEHHE TOJIBKO ATHX 3-X
pa3aenos:

1. pazaen — XTA TOKCUKOJIOTHYECKU BaKHBIX BEIIIECTB,

2. paszien — SKCIpPecc-aHalu3 OCTPHIX OTPaBICHUMN KUBBIX JIUII,

3. pasmen — XTA O0OBEKTOB WUCCICIOBaHHMS HA HAJIUMYHE HAPKOTHUYCCKUX W JIPYTHX
0/IypMaHHUBAIOIINX BEILIECTB.

4. NiuniocTpaTUBHBIN MaTepHaJi: clai/bl, TaOIUIIbI

5. Jlurepartypa: [Ipunoxenne 1

6. KontpoJibHbIe Bonpockl (00paTHast CBSI3b)

1.IIpeamer u 3a71auy TOKCUKOJIOTUYECKON XUMUH.

2.OCHOBHBIE pa3eiibl TOKCUKOJIOTMYECKON XUMUH:

- cyneOHas XUMUS — CaMblii KPYTIHBIN U JTy4Ille BCETO pa3padoTaHHBIN pa3ziedn;
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- XTA 00beKTOB MCCIEAOBAHUS Ha HAIMYUE HAPKOTUUECKHUX U IPYTUX OJYPMAaHHUBAIOIINX
CPEIICTB;

- JKCIpPECC-aHaU3 OCTPBIX OTPABJICHUH.

3.CBsI3b TOKCHKOJIOTHUECKOW XUMHUU C JPYTUMU TUCIMIDIMHAMY TPETOAaBaeMbIMU Ha

(dapMaIeBTHIeCKOM (PaKyIbTETe.

4. OCHOBHBIE HAMPABIICHUSI TOKCHKOJIOTUYECKON XUMUH.

5. OOBEKTHI UCCIIEAOBAHUSL.

6. Ocobennoctu XTA.

1. Tema 2 — I'pynma BemecTB, H30JHPYEMbIX H3 OHOJOIHYECKOr0 MaTepuajia
AMCTUJLIIANHECH.

2. Heanb: O3HaKkOMHUTH OOYYAIONMIMXCS C METOAMKAMU MPOBEICHUS CyAeOHO-METUITMHCKUX
9KCIIEPTH3 XUMUKO-TOKCHKOJIOTUYECKUX UCCIENOBAHUMN «IETy4IHnX» S10B B cOOTBeTCTBHH ¢ HJI.

3. Te3uchl JJeKUUA

OO011as XapaKTepUCTHKA JIETYUHX S10B

HOI[ TCPMHUHOM ICTYUYHEC AABD» MMOAPA3YMEBAIOT KJIACC TOKCUYHBIX XUJIAKUX OPraHn4YCeCKUX BEHICCTB
BBICOKOI1 TUMO(UIBHOCTH U JIETYYECTH; JIETYUUM sIJIaM TaK)Ke OTHOCAT TOKCHYHBIE ra3bl. MicTopuyecku B cyqe0HOI
XUMHH CUYUTATH JICTYYHM SJIOM BEIICCTBO, H30JIAPyeMOE U3 OHMOMAaTepuana IEePErOHKON C BOJASHBIM IIapOM.
BxitoueHre OpraHUYecKoro BEIIECTBA B TPYIINY JICTYYUX SIOB ONPEIENSICTCS: BOIMEPBEBIX, CHO JICTYYECThIO, T.C.
HU3KOH Temmeparypoil (a3oBoro mepexojaa >KUIKOCTh- ra3. TOKCHKAHTBI ATOH TPYMIBI B OOBIYHBIX YCIOBHSIX
HAXOJSATCS B Ta30BOM (ha3e WIIM JIETKO B HEE MEPEXOIAT U3 KHUIKOTO COCTOSHUS. BO-BTOPHIX, JIETydue sSIbl MOKHO
H30JIUPOBaTh M3 OMOJIOTMYCCKUX MATEPHaJIOB METOJIOM TEPETOHKH (TUCTWUIAINH) WiH MHUKpomudpdy3mn. B-
TPETBbUX, TOKCHKAHTHI 3TOW TPYIIBl HIACHTUQUIMPYIOT H KOJMYSCTBCHHO OMPEICIAIOT METOIOM Ta30BOM
xpomatorpadpun (I'X) u razoxuakoctnoi xpomarorpaduu (I'KX) (mapodasuerii merom). K meryunm smam
OTHOCSITCSA TIPOAYKTHI TMEPEroHKH HePTH | OOJBIIMHCTBO OPraHMYECKUX PACTBOPUTENCH, MPUMEHSEMBIX B
MPOMBILICHHOCTH W OBITY, KOTOPbIE HCIOJB3YIOT [UI PACTBOPEHHUs, pa30aBICHUS WM IUCICPIUPOBAHUS
MaTepuaioB, HEPACTBOPUMBIX B Bojie. MHOTHE JIETy4Yre PaCTBOPHUTEINH. HAIPHUMED, KEPOCHHBI U OCH3MHBI, SBJISIOTCS
CJIIOKHBIMH CMECSIMA COTE€H XMMHYECKHX KOMIIOHEHTOB. B umciio JETYUUX A4A0B BKIIOYArOT aJ'II/I(I)aTI/I‘-ICCKI/Ie
YIJICBOJOPOABI M MX XJIOPIPOU3BOIHBIC. CIUPTHI, dQUPBI, AIBICTUABI, KCTOHBI. Pa3HOOOpa3HbIC apOMAaTUYCCKUE
COCJTMHCHUST W MHOTOUHCIICHHBIC TOKCHYHBIC Ta3bl. JleTyuue sapl KIACCH(DUIUPYIOT B OCHOBHOM COTJIACHO HX
XUMHYCCKON TPUPOJAC C YYETOM MOJICKYJLSIPHOTO CTPOCHUS U TPUCYTCTBYIONIMX B MOJICKYJC (PYHKIMOHAIBHBIX
rpynn. He3HaunWTenbHBIC pa3iudus XUMHAYECKOH CTPYKTYPHI JICTyYero sjga MOTYT IPHBECTH K ONIYTHMBIM
pa3HuisiM TOKCHYHOCTH. PaccMOTpHM HEKOTOpBIE MPHMEPHI JETYYHUX SAOB Pa3IMYHBIX XUMHUYCCKHUX KIIACCOB:
anndaTHYECKUe YTICBOJOPOABI M WX TaJIOTCHIPOHW3BOJHEIC (XJIOpodopM, XJIOpanruapar, YEeTHIPEXXIOPUCTHIH
yIIIepOoJI, AUXIOPITAH U JP.); HUKINYECKHE alKaHbl U UX TAJIOTCHOMPOU3BOIHBIE (TEKCAH .TeKCaXJIOPOIUKIOreKCaH
W Jp.); aIKaHOMBI (amrpaTHdecue CIUPTH: METAHO, dTAHOJ, H JIp.); aTbISTHIbI (MypPaBbUHBIH, YKCYCHBIA U Jp.);
KETOHBI (alleTOH MW JIp.); KapOOHOBBIC KHCIOTHI (MypaBbHHAs, YKCYCHas KHCJIOTBI W Jp.); apOMATHYECKUE
coequHeHus (OCH30I1, XJIOP3aMEIICHHbBIC MPOM3BOIHBIC OCH30J1a, HUTPOOCH30I, TONYO, STUIOCHD0JI, KCHIOJBI U
ap.); Genonbr (deHon, Kpes3onbl, MeHTaxiopdeHoa u XJIOpodeHONbl u nap.) W T.OA. JleTyuwe sl JIETKO
abCOpOUPYIOTCS Yepe3 JICTKUE, KOXKY U IKEIYI0UHO-KHIICUHBIA TPAKT. JIMMOPHILHOCTS PACTBOPUTEICH BO3pacTacT
C YBEIMYEHHEM MOJIDHOW MacChl, a JIETY4eCTh IIPHU ITOM yMeHblnaeTcs. HecMOTpsi Ha pa3iHuyHylO CTENeHb
OMACHOCTH, BCE JIETY4YHE SABI AT TOKcuueckue 3¢¢extsl. Hampumep, mpu BO3ACHCTBHH OPraHUYCCKHUX
pacTBopHTENel HaOIIOAAI0TCS HAPKOTHUECKUH d(D(PEKT, pa3apakeHne KOXKHBIX TOKPOBOB M CIIM3UCTHIX 000JI0YEK.
MHorue pacTBOPUTEIH - KAHIEPOTCHBI U JKUBOTHBIX, HO TOJIGKO YacTh W3 HHUX TMPOSBISNCT KaHIEPOTCHHBIC
CBOWCTBA Yy YeJIOBEKA.

ToKCHKOAMHAMUKA U TOKCHKOKHHETHKA JICTYYHX SI0B. TOKCHKOJMHAMUKA W TOKCUKOKHHETHKA JIETYyYUX
SIOB yCTAHABIMBAIOT .CBSA3b MEXIY J030H, CKOPOCTHIO W MEXaHW3MaMy [pu abCcopOLuH, pacHpelesieHnd U
BBIBEJICHUH JIeTydero sijaa. Jlerydecth M JUMOQHUIBHOCTh OPraHUYEeCKUX PACTBOPUTENCH BIMSIOT HA CTENEHb
abcopOIKK, MEXaHU3MbI M MYTH pacrpezeeHust 1 BbiBeAeHus. [I0CKOJIbKY MHOTHE JIeTy4dHe sibl JUIMO(GUIbHBL U
MMEIOT OTHOCHUTENILHO HU3KYI0 MOJIEKYJISIPHYIO Maccy, OHU CBOOOTHO MPOHHKAIOT Yepe3 OMO0JI0rnieckue MeMOpaHbl
MyTeM IMacCUBHOHN U Dy3HH.
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Abcop0Orms. BecackiBanue mapoB JeTydero CoeAMHEHHS MPOUCXOUT IPEHMYIIIECTBEHHO B allbBEOJIax, XOTS
oT4acTH abcopOIMsi HAaUMHAETCS B BEPXHUX OTJeJNIax JAbIXaTeNlbHbIX MyTed. [IpakTrdecku cpasy ycTaHaBIMBAETCS
paBHOBECHE MEXAy MOJIEKYJIaMH Ta3000pa3HOr0 COENUHEHHs B ABBEOJIIPHOM BO3JyX€ M KPOBH KaIMJUIIPOB
nerkux. [mapodwiibHble pPAacTBOPUTENH, HANpUMEp, CIUPTHI M TJHMKOJIH, HMEIOT OTHOCUTEIBHO BBICOKHE
KO3 (UIMEHTHl paclpeieNeHuss B CHUCTEME KpOBb-aJIbBEOJISIPHBIM BO3MyX, 4YTO CBS3aHO C WX BBICOKOH
pacTBOPUMOCTBIO B BOAHOW (ase (kpoBb). Ilpm abcopOIuu B KpPOBH JUIS BOCCTAHOBJICHUS KOHIICHTPAIIUU
TOKCHUKaHTa B aJIbBEOJISIPHOM BO3JyX€ JIbIXaHHE Y4YallaeTcs, COOTBETCTBEHHO BO3pPAcTaeT KPOBOTOK K JIETKHM.
Takum 00pa3zoM, BOCCTaHABINBAETCS COOTHOIIEeHHEe KoHIEHTpanwid C KpoBs/C albBEOINBI, YTO BHOBH NMPHBOAMT K
YBEJIMYCHUIO JIeTOUHOM abcopOunu. OpraHndeckre pacTBOPUTEIH XOPOIIO abCOpOUPYIOTCS TaKkkKe U3 JKEITyIOYHO-
KHIIIEYHOTO TpakTa. BOIBIIMHCTBO pacTBOpPHUTEICH MOTHOCTHIO BCACHIBACTCS MPH IpHeMe BHYTPh. VX BcachIBaHUE
HAYMHAETCS YKE B POTOBOM IOJOCTH KaK 4epe3 CIM3UCTYI0 000JI0YKY, TaK M B PE3yNbTaTe 3arfaThIBAaHHUSA CIIOHBL,
KOTOpasi COAEPKUT PACTBOPEHHBIN s7. MaKcHMalbHOE CONEpKaHHe TOKCHKAHTA B KPOBH JTOCTUTAETCS B TCUCHHE
HECKOJIBPKUX MUHYT IOCJe preMa BHYyTph. CoaepKIMOe JKeTyT09HO-KHIIIETHOTO TPAaKTa MPEMsITCTBYEeT abcopOIum
pactBoputenei. [locTymieHue pacTBopuTeneil B OpraHu3M depe3 KOXKy IyTeM MacCUBHOM muddysum Moxker
COINPOBOXKIATHCS JIOKAIBHBIMH MM CHCTEeMHBIMH ¢ dekramu. CKoOpocTh adCcopOLMH yepe3 KOXKY 3aBHCHUT OT
KOHLEHTPALMM PACTBOPUTENS, IUIOMIaan abcopOupyromell MOBEpXHOCTH, NPOJOJIKUTENLHOCTH BO3JCHCTBHS,
TIOBPEX/ICHUH Ha KOXKE M TOJIIIMHBI OPOTOBEBLIETO CJIOSL, INNOMMIFHOCTH U MOJIIPHOW MacChl JIETY4Yero BEIleCcTBa.
Pacnpenenenne. PacTBopuTeny, BcachIBaromMecs U3 eIy I0YHO-KHIIEYHOTO TPAaKTa B CUCTEMY NOPTaJIbHOM BEHBI,
MOMAJaf0T B TICUCHb W BBIOCIIIOTCS € Kemdbto. OHM MOTYT TakKe JIMMHUHUPOBATHCS OpPTaHAMH JBIXaHUS.
PacTBopuTeny, KOTOpbIe JETKO METa0OMM3UPYIOTCS, IOABEPIKCHBI JIUMHUHAINKM €IIe A0 TMPOHUKHOBEHUS B
apTepHanbHyI0 KpoBb. KOHCTaHTa CKOPOCTH TICUYCHOYHOH SIMMHHANAN 3aBUCHT OT KOJMYECTBA TOKCHKAHTA.
ONUMUHAIS 4Yepe3 JIETKHE, HAIPOTUB, IPEACTABISIET COOOI Mpollecc MepBOTO MOPAAKA M KOHCTaHTa CKOPOCTH
JIETOYHON AIIMMHUHALINN HE 3aBHCUT OT KOHIIEHTPAIIMH PACTBOPUTENS B KpoBU. CKOPOCTH TEpeHOCa JIETYUHX SIIOB
3aBHCHUT OT CKOPOCTH apTepHATFHOTO KPOBOTOKA M K03 (DHUIIIEHTa pacpeieTIeHNs] PACTBOPUTENIS B CHCTEME TKAaHb-
KpoBb. OTHOCHTENIBHO TUAPOGUIBHBIE BEIIECTBA HMEIOT DPa3HYI0 PacTBOPUMOCTh B Iuia3Me. JlumodunbHble
pacTBOPUTENIM HE B3aWMOICHCTBYIOT C O€IKaMH IUTa3Mbl M T'€MOIIOOMHOM, HO CIIOCOOHBI MPOHHKATH B
rupodoOHbIe YacTH UX MoJieKyJ. JIumoduibHble pacTBOPUTENN MPOHUKAIOT B (HOCGHONUIHIBI. JIUIONPOTEHHBI U
xonectepuH kpoBu. CojlepkaHHe OpPraHMYECKHX PacTBOPUTENCH B KPOBM OBICTPO MajaeT Ha HayalbHOW CTaauu
JNMMHHAIMU. DTO CBA3aHO C MHTEHCHBHOW nuddys3uel pacTBOpuTeNsl U3 KPOBU B pa3iiMuHble TKaHU. XKUpOBbIE
TKaHH YBEJIWYMBAIOT 00BEM pachpeaeieHus JUHOQWIBHBIX PacTBOPHUTENCH, HO PaBHOBECHE C JKUPOBOW TKaHBIO
YCTAaHABIMBACTCS MEIUIEHHO H3-32 HEe3HAYMTeNbHOH (okomo 3 %) monm KpoBOTOKa K HedW. B mpomecce
OmoTpaHCPOpPMAIIUN TOKCHYHOCTh JICTyYUX SIOB MOXET HU3MEHATheA. 37 MHOTHE pacTBOPUTENH ILIOXO
PacTBOPUMEBI B BOJIC ¥ MPEBPAIIAIOTCS B OTHOCHTEIBHO PACTBOPUMEIC THAPOMUIBHBIE META00UTHI, KOTOPEIC JIETKO
BBIBOJATCA C MOYOM W/mimM kemdbto. HekoTopble pacTBOpuTeNnr B Tpolecce MeTadoIM3Ma IIPEeBpaIIaloTCs B
aKTUBHBIC METaOONUTHl C MUTOTOKCHYCCKAMHU W/WIIM MyTareHHBIMH cBoiicTBamu [IpemmiecTByromiee BBeICHHE
MHIyKTOPOB MJIM MHTHOUTOPOB (pepMeHTOB OMOTpaHCHOPMAIIMU MPUBOJHUT K MOTSHIMPOBAHHIO I YMEHBIICHUIO
TOKCUYHOCTH PACTBOPUTEIIEH, MOIBEPraloIIuXcsl MeTabonu3My. IHrMOUTOPBI MEeTaboNn4ecKiX ()epMEHTOB OOBIYHO
YBEJIMYMBAIOT TOKCUYHOCTh PACTBOPUTENCH. 3alIiTa OT TOKCHYHBIX PACTBOPUTENCH IOBBIIIAETCS NPU aKTHBAIUU
MeTabOTHUECKUX (PEPMEHTOB.

MexaHu3Mbl TOKCUYHOCTH JIETY4YHX 5710B. JleTyune sapl mOpaxxaloT B MEpBYI0 odepenb Jierkue. [Ipsmoe
MOBPEX/ICHUE JIETOYHBIX KalmWUIIPOB MOKET BBI3BaTh XMMHYECKMH IHEBMOHHT MW T'€MOPparHyecKyro
OpOHXOITHEBMOHHIO, YTO CIIOCOOCTBYET BO3HHMKHOBEHHMIO OTeKa JieTKMX. OCHOBHBIM OpPraHOMMHIIEHBIO ITapOB
JETy4YnX OpraHudeckux pactBopurenei sisercs [[HC. MHorme TOKCWYHBIC ra3bl, HapUMep YTapHBIN Tra3, u
JIETy4re THAPHUIIBI P-3JICMCHTOB 3aMEIIAIOT W/MIIA BOCCTAHABIHMBAIOT KUCIOPO/ B TeME, TIPOSIBIISSA, TAKUM 00pas3oM,
CBOMCTBA TEMOJIMTUIECKAX TOKCHKAaHTOB. HecMOTpsi Ha 00mIme 4epThl TOKCHYHOCTH, OTICIBHBIC MPEICTABUTEIH
STOW MHOTOYHCIEHHON TPYIIIBI TOKCHYHBIX BEIIECTB UMEIOT HEKOTOPHIE 0COOEHHOCTH.

CHUHUWJIBHAA KUCJIOTA

CuHunbHas KucoTa (LMaHUCTOBOAOPOIHAS KHUCIIOTA) - Ia3 WK OeClBETHAs KUIKOCTh (T. KUII.
25,6 °C, 1. . - 13,3 °C, mnoTtHOCTh 0,699), MMeeT 3anax ropbKOro MUHJAJS, JIETKO
CMEIIIMBAETCS C BOJAOU U C psiioM opranndeckux pactsoputenei. [Ipu - 13,3 °C cununibHas
KHCII0Ta 3aTBEepAEBacT, 00pa3ys BOJOKHUCTYIO KPUCTAITHYECKYI0 Maccy. CHHIIIbHASL KUCIOTa
SBJISICTCS CJIa00M KUCTOTON. Ee BRITECHSIOT U3 coJiel Aake YIJIEKUCIIOTa U ciadbie
OpraHUYECKUE KUCIOTHI.
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B cBOOOTHOM COCTOSIHUY B IPUPOJIC CUHIIIbHAS KHCI0Ta He BCcTpedaeTcs. OHa BCTpevyaeTcs B
BUJIE XUMUYECKUX COEIMHEHUH, K YUCITY KOTOPBIX OTHOCSITCS MIMKO3K/IbI (AMUTIATUH,
IPYHA3UH, Ayp-pUH U Jp.). AMUTIAINH COAEPKUTCS B CEMEHAX TOPbKOT0 MUH/AIS, KOCTOUKAX
MEPCUKOB, A0PUKOCOB, CITUB, BUIIICH, B JINCTHAX JIABPOBUILHU U JAP. DTOT LIUKO3UT O
BIMSIHUEM (pepMeHTa SMYJIbCHHA, A TAKXKE M0/ BIUSHUEM KUCIIOT pa3jlaraeTcs Ha [JI0KO3Y,
OeH3IBJETU/T M CHHUIBHYIO KUCIOTY. [IpyHa3uH coaepKuTcs B IEHCHIFBAHCKON BUIIIHE, a
IyppuH — B nipoce. CUHWIbHAS KUCJI0Ta MOKET 00pa30BbIBATHCS MTPU TOPEHUU 1IEJLTYI0UA.
Crnieipl 3TOM KUCIOTHI COACPIKATCA B TAOAUHOM JIBIME.

Cony cMHUIBHOU KUCIOTHI (UaHUAbI) JeTKo ruapoausytorcs d Boze. [Ipu xpaHeHnn BOAHBIX
PacTBOPOB LIMAHWJIOB MPHU AOCTYIE AUOKCHAA YIVIEPO1a OHU Pa3iararoTcs:

KCN+H20+ CO2--->HCN + KHCO 3 KCN + 2H 2 O ---> NH 3 + HCOOK

B BogHBIX pacTBOpax pasjgarakoTCs HE TOJbKO HMAHUJIBI, HO U CaMa CMHUJIbHAS KMCJIOTA.

HCN + 2H 2 O ---> HCOONH 4.

IIpumenenne. JleiicTBue Ha opranu3M. CHHWIbHAS KUCJIOTA U €€ COJIHM MIPUMEHSIOTCS JUIs
CHHTE3a PsiJla OpPraHMYeCKUX COCMHEHUH, TPU J00bIYE 30J10Ta, I 1e3UHPEKIUHN U
JIe3UHCEKIINH, st 00pBObI ¢ BpeAUTEIAMH pacTeHuit u T. A. M3 coequHenuii cuHUIbHOM
KHCJIOTBI, IPUMEHSAEMBIX B HAPOJAHOM XO3sCTBE, 0O0JIbIIOE 3HAYCHUE UMEIOT LIMaHU/Ibl HATPUS U
KaJIusl.

CuHUIbHAS KUCIIOTA U €€ COJIU OYEHb SIMOBUTHL. [10 TOKCHYHOCTH CUHUIIbHAS KUCIOTa
IIPEBOCXOUT MHOTHE U3BECTHBIE s/1bl. [[09TOMY € CHHUIIBLHON KUCIOTOMN U €€ COJISIMU CIIETYET
o0pamarscs 04eHb 0CTOPOKHO. CieryeT MOMHHUTB, YTO OT NPUOABIICHUS CUIIBHBIX KUCIIOT K
LMaHNU/aM cpa3y e BbIIENSIETCsl CHHUIbHAS KUCIIOTa, KOTOpasi MOXKET ObITh MPUUMHON
TSDKEIIBIX, @ MHOTJJAa U CMEPTEIbHBIX OTpaBieHuil. OTpaBIeHHs MOTYT AaBaTh U pa3IuuHbIC
COEIMHEHUS] CUHUJILHOM KMCIOTHI (XJI0pLuaH, OpoMuuaH u ap.). OTMeUYeHbI ciiydan OTpaBIeHUs
mozaeit cemenamu MmuHaans. [lo ganusiv M. 1. [lIBaiikoBoii (1975), cMepTh y B3pOCITBIX MOXKET
HacTynuTh npu noenanuu 40-60 wryk, a 'y nereit 10-12 mryk cemsan Mmungans. [lpu Basixanun
OOJBIINX KOHIIEHTPAIIMY CUHUILHON KUCIOTHI CMEPTh MOXKET HaCTyIIUTh MTHOBEHHO OT
OCTAHOBKH JIbIXaHUs U CEpALla. Y UUTHIBAsl BBICOKYIO TOKCMUHOCTh CHHUIIbHON KHUCJIOTHI U €€
coJieii, padoTaTh ¢ HUIMHU B JIAOOPATOPUH MOXKHO TOJIBKO B BBITSDKHOM HIKa(y ¢ XOpOIIeH
BEHTHISILIAEH.

CuHNIbHAS KUCIIOTA YTHETAET BHYTPUKIIETOYHBIE HKEIE30COIEPIKALIUE IbIXaTEIIbHbIE
dbepmenThl. [Ipy yrHeTeHMH IUTOXPOMOKCH/1a3bl CHHUIIBHOW KHCJIOTOM KJIETKU OpraHu3Ma He
YCBaMBaIOT KMCJIOPOJI, TOCTYHAIOMINI C KPOBBIO. B pe3ynbTare 3T0ro HaCTynaeT KJIeTO4HOe
KHCJIOPOJIHOE T'OJI0IaHNE, HECMOTPSI HA TO, YTO KPOBb HACBIIIEHHA KUCI0POAOM. [lnanmnib!
TaKXe MOTYT OJIOKMPOBATh F€MOTJI00MH KPOBH, HapyIIasi €ro GyHKINH.

CuHMIIbHAS] KUCJIOTA MOYKET MMOCTYINAaTh B OPrairsMm C BABIXAaCMBIM BO3JIYXOM U YaCTHUYHO YCPE3
HCMMOBPCIKACHHYIO KOXKY, 4 HHUAHU/IbI — YC€PC3 HI/IIHGBOﬁ KaHall.

MeTtabonuzm. MeTaboauToM CUHIILHON KUCIOTHI SIBISETCS THOLMAHAT (POJAHH ), KOTOPBIi
obOpasyercs B OpraHnu3Me Mpu KOHBIOTAIIMHU IIMAaHMJIOB C CEPOU TOJ1 BIUSHUEM (hepMeHTa
pOJIaHa3bl.
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OoHapy:xeHNe CHHWIbHOW KUCJIOTHI M IMAHU/I0B

W3onupoBanne CHHUIBHON KUCJIOTHI M IMAHU/IOB U3 OMOJIOTMYECKOr0 MaTepuaia Mporu3BOIsT
[IEPETrOHKOM ¢ BOASHBIM mapoMm. Iy 3Toi nenu coduparot 3-5 MJI IEpPBOro AUCTUILIATA B
npoOUpKY,

cojaepxairyro 2 mMi 2 %-ro pactBopa rujipokcuaa HaTpusi. [IOCKOIbKY CUHMIIbHAS KUCIIOTA
OBICTPO pa3yiaraercs B OpraHu3Me, UccleqoBaHne OMOIOTHYeCKOro MaTepraia Ha HaTudue 3Toi
KHCJIOTBI U €€ COJICH JKeIaTeIbHO MTPOBOIUTH CPa3y K€ MOCIE BCKPHITHS TPYIIOB.

IIpu oTpaBiieHMM CUHWJIBHOU KMCIOTOW U LUAHUIAMU HA XUMUKO-TOKCHUKOJIOTMYECKOE
UCCIIeI0BaHue OepyT JKEIYI0K C COAEPHKUMBIM, IIeUeHb U OYKU. BBUY OBICTPOro pa3inoxeHus
CUHMJILHON KUCJIOTHI U [IMAHUJIOB B TKAHIX OPraHu3Ma 3TH si/Ibl MOKHO OOHApPYKUTh B
COJZIEP’)KUMOM JKEJTyJIKa U HE OOHApyKUTh B TAPEHXUMATO3HBIX OpraHax.

[Ipu 3akn04eHnu 00 OTPaBICHUN CUHUIBHOM KMCIOTOW M lIMaHu1aMu (Ha OCHOBaHUU
pe3yJIbTaTOB XUMHKO-TOKCHKOJIOTMYECKOI0 aHaIM3a OMOJIOrMYECKOro MaTepyuaa) Cieayer
YUUTBIBATh TO, YTO [IMAHUJIbI B HEOOIBIINX KOJINYECTBaX (0K0sI0 6 MKI %) MOTyT OBITh B MOYE
JIMII, HEMIO/IBEPraBIIKUXCs BO3AEUCTBUIO 3TUX COeIMHEHUHN. B Moue KypsAImx KOJI1M4ecTBo
LIMaHKU/IOB MOKET OBITh IOYTH B 3 pa3a 0oJjbllie, 4eM B KPOBH HEKYpsIIMX. B KpoBH LmaHu/ b1
MOTYT 00pa30BbIBaThCS U IOCMEPTHO.

Jlist o6Hapy KeHUsl CHHIILHOM KUCJIOTBI B AUCTUIUIATAX MPUMEHSIOT HECKOJIBKO PEaKIUii, U3
KOTOPBIX HAOOJIeE TOKA3aTEIHLHOM SIBISETCS Peakius 00pa3oBaHusl OCPINHCKOM JIa3ypH.
Jpyrue onycaHHbIe HIDKE PEAKIMH UCIIONB3YIOT KaK BCIOMOTaTeabHbIe, a TAKKE IS
06H3py>KeHI/I${ HUaHWA0B B MMOPOIIKAX, JXUJAKOCTAX U B APYTUX o0BEKTaX.

PCaKI_[I/II/I Ha CUHUJIBHYIO KUCJIOTY M €€ COJIM BBITIOJIHATOT IO TATOH.

Peaknusi 00pa3oBaHusi 0epJIMHCKOM JIa3ypu.
Peakuusi 00pa3zoBaHusi pogaHuaa xeJie3a.

Peaknusi 00pa3zoBaHusi 0eH3UIMHOBOW CHHM.
Peakuusi ¢ nMKPHUHOBOM KHCJIOTOM.

Oo0Hapy:xeHne HMAHUIO0B MEeTOI0M MUKpoAU(pPy3Hu.

OOPMAJIBAEI' U

dopmaniberu (anpAeru MypaBbUHONW KUCIOThI)-Ta3, XOpOIlIO paCTBOPUMBIH B BOJIE,
00J1agaroNuii OCTPBIM crielu(rIecKuM 3armaxoM. BoaHbIi pacTBop, coaepxarniuii 36,5—37,5 %
dopmanpaernna, Ha3piBaetrcs hopmanuHoM. Dopmanbaerus oopa3zyercst Ipu HEMOTHOM
CrOpaHUM MEeTaHa, IPU OKUCICHUU METUJIOBOTO cupTa U T. 1. ['a3000pa3ublil popmanbierus
Py KOMHATHOW TeMIIepaType JIETKO MOJIMMEpH3yeTcs ¢ 00pa3oBaHHeM mapadopMalibIeruia.
M3BeCTHO HECKOJIBKO MPOAYKTOB [IOJUMEpU3aIy razoodpasHoro dpopmanpaeruia. OnuH us3
nojauMepoB hopmanbaernia HassiBaercs TpuokcuMeruwieH (CH 2 O) 3. OH umeet remneparypy
iaBieHus 63—64°C. B BogHbIX pacTBOpax Takxke oOpasyercs napagopmaibIerus,
OTHOCSITNICS K IOJMOKCUMETHIICHAM, KOTOPBIC SBISIFOTCS MTPOAYKTAMH [TOJUMEPU3AIIIH
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3HAYUTEIIBHO OOJBIIEro Yrciia MoJeKkyll hopmanpaeruaa. [apadgopmallbaerut npu HarpeBaHUH,
0COOCHHO B IPUCYTCTBUH KUCIIOT, YACTHYHO JEMOIUMEPU3YETCS C 00pa30oBaHUEM
razoo0pasHoro GopmMainbaeruia.

dopmabieru/ U30JIUPYIOT U3 ONOIOTHYECKOT0 MaTepuaa IMyTeM [EPErOHKU C BOSHBIM
napoM. OIHaKO ATUM METOJIOM MEPEroHseTCs TOJIbKO HE3HAUNTENbHAsL YacTh (POpMaibIeru/ia.
Cumratot, yTo (hOpMasIbJETH B BOJHBIX PACTBOPAX HAXOJAUTCS B BUJE TUpaTa
(METUJICHTJIMKOJIS), KOTOPbIN TPYIHO OTIOHSETCS C BOJASHBIM [1aPOM:

HCHO + HOH ---> CH 2 (OH) 2.

IIpumenenmne. [leiictBue Ha opranu3mM. DopMaibIeru/1 MUPOKO UCTIOIb3YETCS B
MPOMBINIICHHOCTH JIJIS TIOTYYEHUS IIACTUYECKUX Macc U (heHonohopMaIbAeTUAHBIX CMOJI,
IyOJIeHNs KO, KOHCEPBUPOBAHUS aHATOMUYECKUX TPETApaTOB, TOTYyICHHS
reKCaMEeTHIICHTETpa-MUHA, CHHTETUYECKOr0 KayuyKa, MPOTPaBIMBaHUS 3epHa, 00pabOTKH
MTOMENICHUH, Taphl C EJbI0 1e3UH(EKITUH.

Dopmanbaeru nposBisieT 1yOsiiee, aHTUCENITUIECKOE U Je30J0pHupyomiee aeiictue., [Ipu
BJAbIXaHUN HEeOOIbIINX KOINIECTB d)ODMaJH)IIGFI/II[a OH pasapaxacT BEPXHUC AbIXATCIbHBIC ITYTH.
[Ipu BabIxaHuu OOJBIIMX KOHIIEHTPAIM opMalibernia MOKET HACTYIUTh BHE3aIHAas CMEPTh
B pe3ysbTaTe OTeKa M cra3Ma rojiocoBoi menu. [Ipu monaganuu dhopmanibieruia B OpraHuM
yepe3 poT MOTYT HACTYNUTh HEKPOTUYECKHE MOPAKEHUs! CIIM3UCTOM 000JI0UKH PTa, MUIEBOIO
KaHaJja, MOsBISIeTCs CIIOHOTEYEHUE, TOIHOTA, PBOTa, MOHOC. DopMasbIerujl yrHeTaeT
LIEHTPAJIbHYIO HEPBHYIO CUCTEMY, B PE3YJIBTATE 3TOIO MOKET MPOU3ONTH ITOTEPSI CO3HAHMSI,
MOABJIAKOTCA CYJOPOTH. HO}I BIINSITHUEM d)ODMaJ'[B}IeFI/I)Ia Pa3BUBAIOTCA ACTCHCPATUBHBIC
MOpPaXXEHMsI IEYEHH, IT0YEK, CEPALIa U TOJIOBHOTO Mo3ra. Dopmaibaern/i OKka3plBacT BIUSHUE HA
HekoTopeie hepMeHTh. 60—90 MuT hopmaniHa SBIISIOTCS CMEPTEIBHOH J10301.

MeTtabonu3m. Merabonutamu Gopmanbaeruia SBIAsSIOTCS METHIOBBIA COUPT U MypaBbUHAs
KHCJI0Ta, KOTOPbIE, B CBOIO O4epelb, TOABEPratoTcs AajbHeleMy MeTaboau3my.

Oo0napyxenue gopmanabaernaa

B XUMHKO-TOKCHKOJIOTHYECKOM aHam3e At oOHapyx)eHus hopmanpaernia H—CHO
MPUMEHSIOT PEaKIUU C XPOMOTPOTIOBOW KUCIOTOM, (PYKCUHCEPHUCTOM KUCIOTOU, C PACTBOPOM
KOJIEMHA B CEPHOMN KHCJIOTE, C PE3OPLIUHOM H Jp.

Peakuusi ¢ XxpoMOTpPONOBOH KHUCJIOTOM.
Peaknus ¢ pyKCHHCEPHUCTON KHCJIOTOM.
Peakuusi ¢ MeTHJI0BBIM (PHOJIETOBBIM.
Peakuus ¢ KOZeMHOM M CEPHOM KHUCJIOTOM.

Peakiiust BOCCTaHOBICHUS HOHOB cepe6pa.

Peakuus ¢ peaktusom ®esinHra.

Oo0napyxenue ¢popmaabaernia MeToaoM MUKpoauppysun.
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OOHapy:KeHHE alleTOHA

B XuMUKO-TOKCHKOJIOTHYECKOM aHAIM3€e ISl OOHAPYKEHUS alleTOHA TPUMEHSFOT PEaKIuu C
pacTBOpaMu MoJ1a, HUTporpyccuaa Harpus, Gypdypona, 0 ~-HUTPOOSH3IbIETHIa U METO]]
MuKpoauddyszuu.

Peakuusi oopazoBanus iiogogopma.
Peakuusi ¢ HUTPONIPYCCHAOM HATPHSA.
Peakuus ¢ 0 -HUTPOOEH3aIb/IETH/I0M.
Metoa muxkpoaudpdysunu.

XJIIOPOD®OPM

Xnopodopwm (tpuxsiopmeran) CHCI 3 — OecuBeTHas npo3payHast JeTyydas ) KUIKOCTh C
XapaKTepHbIM 3anmaxoM. CMeIuBaeTcs ¢ AUITUIOBBIM 3(UPOM, STUIOBBIM CIUPTOM U IPYTHUMHU
OpPraHUYECKUMH PACTBOPUTEIIMHU, cllabo pacTBopsieTcs B BoJe (cM. Tabda. 1). Ilox BnusHreM
CBETa, BO3/1yXa, BJaru U TeMIepaTypbl xJiopodhopM nocTeneHHo paziaraercs. [Ipu atom moryt
00pa3oBbIBaThCs (HOCIeH, MypaBbHHAS U COJISIHAS KUCIIOTHI.

IIpumenenue. [leiictBue Ha opranu3M. Xja0poQopm MIKUPOKO UCHOIB3YETCS B XUMUYECKOM
IPOMBIIIJICHHOCTH U B XUMUYECKUX JTa00OpaTOpusAX KaK pacTBOpUTEb. PaHbllle OH MpUMEHsIICS
B MEAMIIMHE Ul HapKo3a. B HacTosmiee Bpems xj0poopM B CMECH € APYTUMU
JIeKapCTBEHHBIMHU IIperapaTaMy UCIIONb3yeTCs A pacTupanusd. [lapel xsmopodopma J1erko
MIPOHUKAIOT B OPraHU3M C BABIXa€MbIM BO3AYXOM. XJ10pohopM AeHCTBYET Ha [IEHTPAIbHYIO
HEPBHYIO CUCTE MY, BbI3bIBasi Hapko3. OH HakarIMBaeTcs B TKaH:X, OoraTeixX xupamu. [Tpu
00JBIINX KOJIMYECTBaX XJI0podhopMa, MOCTYNHUBIIETO B OPraHu3M, MOTYT HOSIBISATHCA
IucTpo(uueckre U3MEHEHUsT BO BHYTPEHHHUX OpraHax, 0co0eHHO B neueHu. [Ipu orpaBieHnu

XHO[!O{]!O[ZMOM CMCPTH HACTYIACT OT OCTAHOBKHU AbIXAHUI.

Metadoausm. XsopohopMm, TOCTYNUBIINIA B OpraHn3M, OBICTPO ncye3aeT u3 KpoBu. Yepe3 15—
20 MHH C BBIIIBIXa€MBIM BO3/IYXOM B HeM3MeHeHHOM Buje Boiesiercs: 30—50 % xmopodopma.
B Teuenue yaca yepes serkue Boiaensercs 10 90 % xmopodopma, MOCTYNHBIIETO B OPraHU3M.
Opnako emie 1 yepe3 8 4 B KPOBH MOXKHO OOHapY>KUTh HE3HAUUTEIbHBIE KOJIUYECTBA
xsopoopma. Yacte xanopodopma noasepraercs 6norpanchopmanuu. [Ipu sToMm B KauecTBe
MeTab0sIuTOB 00pasyroTcs okcu yrieposaa (IV) u ximoposogopos. I[pu xumuko-
TOKCUKOJIOTHYECKUX HCCIEI0BaHUAX OCHOBHBIMU 00BEKTaMU aHANIM3a Ha HAIW4YUe XJIopodopma
B OpraHU3Me SIBJISIFOTCS BBIBIXaEMbIH BO3/TyX, OOTaThle JKUpaMU TKAHU TPYIIOB U ME€YEHbD.

OoOnapy:xenne xjgopogopma

Xaopodopm, copepKamuiics B AUCTUILIATE, MOKHO OOHAPYKUTH TI0 HAJTMYHUIO XJIOPA B €r0
MOJIEKYJIe, a TaKXkKe MPH MmoMoIu peakiuiit OymxuBapa, 00pa3oBaHUs U30HUTPUIIA, PEAKIIHHA C
PE30PLMHOM, C peakTuBOM DenauHra u Ap. BONbIIMHCTBO 3TUX PEAKIUI Jal0T U HEKOTOPBIE
JpYTUe XJIOPCOAEPKAIIME BELIECTBA, UMEIOIINE TOKCUKOJIOIMUYECKOE 3HAUEHHE.

Peakuus oTmensienus xjaopa.
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Peakuusa ®@ymxuBapa.

Peakuus ¢ pesopurHoOM.

Peakuusi o0pazoBaHusi K30HUTPUJIA.
Peaknus ¢ peaktusom Pestunra.

IIpeaBapuresbHas npoda Ha XJI0pO(OPM U Apyrue XJOPNpPou3-BoAHbIe B Moue. [liist
oOHapyx)eHHs XJI0podopma U IPYruxX XJIOPIPOU3BOIHBIX B MOYE MPUMEHSIOT MPEIBAPUTEIBHYIO
po0y, ocHOBaHHYI0 Ha peakiuu OymxuBapa. B npobupky BHOCAT 1 M1 Mouu, npubdaBisioT 1
M 10 %-ro pacTBOpa rUAPOKCH/IA HATPUsS U | MIT CBEKEe-TIEPErHAHHOTO MUPU/IMHA.
Conepkumoe MpoOupKH B30ATTHIBAIOT M HATPEBAIOT HA KUIIAIIEH BOISTHON OaHE B TCUCHHE 2
muH. [losiBIeHne po30BOii WM KPACHOM OKPACKW yKa3bIBaeT Ha HAMMYUE B MOYE XJIopodopma
WJIU IPYTUX TPUXJIOPIIPOU3BOIHBIX YTI1€BOI0P0A0B. [Ipr 3TOM HEOOX0IMMO TIPOU3BOIHUTH
«XOJOCTON» OMBIT, TAK KaK Mapbl HEKOTOPHIX BEIIECTB, KOTOPbIE MOTYT HAXOAUTHCS B BO3IIYXE,
TOKE JIaI0T 3Ty PEAKIIHUIO.

XJTOPAJITUAPAT

XJopanruapart - 6eCBETHbIE KPUCTAIUIBI MIIK MEJIKOKPUCTAININYECKUI IIOPOLIOK €
XapaKTEepPHBIM OCTPBIM 3al1aXOM U CJIETKa TOPbKOBATHIN, PACTBOPAETCA B BOJIE, YTUIOBOM
cuupre, AU3TUIOBOM 3dupe U xaopodopme. Xaopanruapat TMIPOCKOINYEH U MEIJICHHO
YIAETy4YMBAETCs Ha BO3/IYXE.

IIpumenenne. /leiicrBue Ha opranu3m. XJI0pairuapaT NPUMEHIETCS B MEULIMHE KaK
YCIOKaWBAIOIIee, CHOTBOPHOE M aHATbI€3UPYIOIee CPeACTBO. B O0NbIINX 103aX XJIOpaITUIPAT
MOKET BBI3BIBATh OTpaBiieHHe. [10 TOKCHYeCKOMY IEHCTBHIO XJIOPAITUAPAT OIMU3KHUHN K
xs0podopmy. OH IPUMEHSETCS TIPH NMCUXUYECKUX BO30YKICHUAX U KaK IPOTUBOCYIOPOIKHOE
CPEJICTBO MPH CTOJIOHSIKE, SKJIIAMIICHH | TPU APYTUX 3a007eBaHusIX. B onmpeneneHHbIx 103ax
XJIOPAITUAPAT IPUMEHSAETCSA KaK CHOTBOPHOE CPEJICTBO.

Metatoau3m. Xsopanruapar ObICTPO BCaCchIBaeTCs B KPOBb U3 MUIIEBOr0 KaHaa. B oprannsme
OH TmoJBepraercs Meradoan3mMy. MerabouuTamMy XJI0opaJruipara siBIsSIOTCS TPUXIOPITAHOT U
TPUXJIOPYKCYyCcHas kucaora. CYUTAIOT, YTO TOKCHUECKOE JICUCTBUE XJIOpaIruapara Ha Opraiusm
00BsICHAETCSI 00pa30BaHUEM TPUXJIOPITAHOJA. TPUXIOPYKCYCHAsE KUCIOTAa B OPraHU3ME MOXKET
00pa30BBIBATHCS ABYMS MMYTSAMU: HEMOCPEACTBEHHO U3 XJOPAITUAPATa U U3 TPUXIIOPITAHOMA.
TpuxnopataHon U3 opraHu3Ma BbIIEISIETCS C MOUOM B Buje ItokypoHuaa. [locie cmepty,
HACTYIUBIIEH B pe3ysibTaTe OTPABJICHMS XJIOPAITUIPATOM, ONPEAEICHHOE KOJIMYECTBO €r0 B
HEM3MEHEHHOM BUJIE MOKHO OOHApPYKUTh B IEYEHHU U JKEITyIKE.

O0Hapy:keHHE XJIOPAJITHAPATA

XJopaaruapat JacT Bce peaKkuuu, KOTOPLIC B XUMUKO-TOKCUKOJIOTHYCCKOM aHAJIN3C
MMPUMCHATOTCA IJIA 06H3.py>KeHI/I$[ XHO[}O{I}O[)M&. 910 00BsACHICTCH TEM, UTO NPUMCHIACMBIC B
XUMHKO-TOKCHUKOJIOTHYECKOM aHaJIN3€ pCAKIUU Ha XHO[ZO!])O[!M MPOU3BOIAATCA B IPUCYTCTBUU
HICJI04YH, IO BINAHHUEM KOTOpOI\/JI XJIOPAJITHUAPAT pa3jaractcsa ¢ BbIACICHUEM XHO[)O!]!O[)M&:

CCI,CHO + NaOH — CHCl, + HCOONa.
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JUist oTiMums XJIopanruapara ot XJaopodopmMa MOXKET ObITh HCTIOIh30BaHA PEAKIUs C PEAKTUBOM
Heccnepa. Oty peakiuro 1aeT XJI0pairuapar, CoAepKalii anpaeruaayto rpymmny. He gaer stoi

peaKkunu XHO[}O!I!O[ZM.

Peaxnus ¢ peaktuBom Heccuepa.

OT1auune XJa0pajaryapara ot xjaopodopma.
IpenBaputenbHas Mpoda HA XJIOPAJITHAPAT B MOYE.

YETBIPEXXJIOPUCTBIN VI JIEPO/]

Yereipexxyopuctslii yriepoj CCl 4 — npo3payHas xKHUIKOCTb CO CBOCOOpa3HbIM 3amaxoM (T.
kurl. 75—77 °C). OH cMelInBaeTcs B JIFOObIX COOTHOIICHUSAX C alleTOHOM, 0€H3010M, OEH3UHOM,
CepOYIIIEPOIOM U APYTUMH OpraHnYecKuMHU pactBoputensmu. B Bose npu 20 °C pacTtBopsiercs
0k0710 0,01 % YeThIPEXXITOPUCTOTO yIiIepoaa. YeThIpeXXJIOPUCTHIN YITIepO HE OTHEOMACeH, ero
Iapbl B HECKOJIBKO pa3 TsDKeslee BO3/1yXa.

IIpumenenue. /leiictBue Ha opranu3M. YeTbIpeXxJIOPUCTBIN YIJIEPO/I IIUPOKO NMPUMEHSIETCS B
IIPOMBIIIIEHHOCTH KaK PACTBOPUTEb )KUPOB, CMOJI, Kaydyka. OH HCIONIb3yeTCs KaK KOHCEPBAHT
pu 00paboTKe MeXa, a TAKKE IPUMEHSIETCS s YAAICHUS KUPHBIX IIATEH U3 OJIEXKIbL.
YeThIpexXJI0PUCTBIN YIVIEPO/I BXOAUT B COCTAaB KMIKOCTEH /711 HATIOJHEHUS OTHETYIINTENIEH.
Tspxenble napbl YETHIPEXXJAOPUCTOrO YIIepOo/1a HapyIat0T KOHTAKT TOPALIUX IIPEAMETOB €
KHCJI0POJIOM BO3/1yXa. JTO MPUBOAUT K MIPEKPALLEHUIO Tpouiecca ropenns. OHaKko npu
BBICOKOM TEMIIEPATypPe B PE3yJIbTATE PA3IIOKEHUS YETHIPEXXIOPUCTOrO YIJIEPOIa MOTYT
00pa30BbIBaThCs (DOCTEH U IPYTHE SI0BUTHIC BEIIECTBA, BBI3BIBAIOLINE OTPaBICHUE.
YeTrIpexXxJIOPUCTHIN YIIepo/ NPUMEHAETCS B BETEpUHAPUU B KAY€CTBE IPOTUBOIVIMCTHOIO

CpCACTBA.

YeThIpexXI0PUCTHIN YITIepO I MOCTYNAeT B OPraHU3M MPHU BIIBIXAHUH €70 IapoB, a TAK)KE MOXKET
MOCTYTIATh YE€PE3 HEMOBPEKACHHYIO KOKY Y MUIIEBON KaHall. YeThIpeXXJIOPUCTBIN YIIIEPO/T
HEpPaBHOMEPHO pacmpeensercs B opranniMe. KoandecTBo ero B Tkanu, 00raToi )Xupamu, B
HECKOJIbKO pa3 Oosbiiie, ueM B KpoBH. CoiepiKaHUe YEThIPEXXIOPUCTOrO YIIepo/ia B IEYSHH U B
KOCTHOM MO3TYy 3HAYHMTEJbHO BHIIIE, YeM B JIETKUX. B 2puTpoIMTax KpoBU TPYMOB COAEPIKUTCS
YETBIPEXXJIOPUCTOTO YIIepoa MPUMEPHO B 2,5 pa3a 6osbiie, ueM B miazme. OH obnagaer
HAapKOTUYECKUM JIEHCTBUEM, MTOPAKAET LIEHTPAIbHYIO HEPBHYIO cucTeMy. [loctyrienue B
OpraHu3M OOJBIINX €r0 /103 BBI3BIBAET TSHKENbIE TUCTPOPUIECKIE U3MEHEHUS B IIEYECHH,
MOYKax, CepAIe U B IpyTrux opraHax. CMepTesbHas /1032 YEeThIPEXXJIOPUCTOTO YIJIepo/ia
cocTapisgeT 30—60 M.

Meta6ou3M. YeThIpeXXIIOPHUCTHIN YIIIepos1 OBICTPO BBIACISIETCS U3 OpraHu3Ma. Yike uepes 48
Y MOcJIe MOCTYIUICHHS B OPraHU3M €ro Hellb3sl OOHapy>KUTh B BbIIbIXaeMOM Bo3ayxe. Ero
MeTaboJIMTaMu SBISIOTCS Xi10podopm u oken yriepoaa (V).

Oo0napyxeHHe 4eThIPEXXJI0OPUCTOIO0 yrjepoaa

B XUMHKO-TOKCHKOJIOTHYECKOM aHaJIM3€e I 00Hapy)eHUs YeThipexxyiopuctoro yriepoaa CCL]
B JUCTUIUISITaX MPUMEHSIOT PsiI peakiuii, 00JNBIITMHCTBO KOTOPBIX JAI0T U APYTHe
XJIOPIIPOU3BOIHBIE YIIIEBOJAOPO/IOB.
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Peakuus oTmiensieHus xjaopa.

Peakuus ®@ypxkuBapa.

Peakuust 00pa3oBaHusi M30HUTPUJIA.

Peaknus ¢ pesopuuHoOM.

Peakuus ¢ 2,7-nuokcuHadTaIMHOM.

IIpenBapurenbHas Npoda HAa YeTHIPEXXJOPUCTHIN YIJIEPOA B MoYe.

JUXJIOPOTAH
W3BectHbl aBa nzomepa auxiaoparana (C 2 H 4 Cl 2): 1,1-muxnopartan u 1,2-muxiaopataH.

1,1-Iuxnopatan (xsnopuctsiii atminaeH) CH 3 CHCI 2 — GecuBeTHast xKUIKOCTh (INIOTHOCTh
1,189 mpu 10 °C), kunstias npu 58 °C. 1,2-/luxnopatan (xaopuctslii atunen) Cl—CH 2 —CH 2
—Cl — xuakocts (motHocTsh 1,252 npu 20 °C), kunsimas npu 83,7 °C. B npOMBIIIIEHHOCTH
1,2-nuxnopaTan Gosee MUPOKO UCHIOIB3YyeTCs, yeM 1,1-1uxnopaTan.

1,2-JTuxnopaTan c1ab0 pacTBOPSETCS B BOJIC, XOPOIIO PACTBOPSIETCS B OOJIBIITMHCTBE
opranudeckux pacrsopuresieii. OH CTOEK K ASHCTBHUIO KMCIOT U Lienoueil. Bocramensercs ¢
TpynoM. Texanueckunt 1,2-nuxnopatan conepxkut npuMmecs rpuxsopytmiena C1—CH = CCl 2.

IIpumenenue. leiictBue Ha opranusm. 1,2-JluxiopaTan sBisercs 60oiee TOKCHYHbIM, 4eM 1,1-
JUXJIOP3TaH. B mpoMbIIeHHOCTH 1,2-1MXI0pITaH UCIOJIB3YETCS KAK PACTBOPUTEIb JKHUPOB,
BOCKOB, CMOJI, HapadMHOB U IpYTUX BeuiecTB. Ero MpUMEHSIOT 1 B XMMUYECKHX JIAOOPATOPHUSIX
JUTST OKCTPAKIIUN MHOTHUX OPTaHUYECKHUX BEIECTB U3 BOJHBIX PacTBOPOB. 1,2-J[uxiopaTan
UCIIOJIb3YETCS AJI U3BJICUCHUS KUPA U3 LIEPCTU KUBOTHBIX, I XUMYUCTKU OeKAbl. [1apbl
1,2-nuxsiopaTaHa MPOHUKAIOT B OPraHU3M Yepe3 JbIXaTelbHbIC MTyTH. DTOT MPEmapar B )KUIKOM
COCTOSIHMM MOKET IIPOHUKATh B OPraHu3M Yepe3 HEIMOBPEKICHHYIO KOXKY. MI3BECTHEI cilydan
oTpaBieHus 1,2-AUXJI0OPITAHOM, OIIMOOYHO MPUHATHIM BHYTPb BMECTO CIIUPTHBIX HAITUTKOB.
KapTuna orpaBnenus 1,2-1uxaop3TaHOM N0J00HA KaPTUHE OTPABICHUS YETHIPEXXJIOPUCTBIM
yraepojiom. 1,2-JuxJIop3TaH BeI3BIBACT MMOPAKECHNUS IICHTPATLHON HEPBHOW CHCTEMBI, TICUCHH,
IIOYEK U CEPAECYHOU MBIIIIBI.

[Tocme mpreMa TOKCHYECKOH J103bI 1,2-TUXI0p3TaHa BHYTPh HAOJIOIAI0TCS PBOTA, TIOHOC, OOTH
B 00JacTH MevYeHu, B3AyTHE )KUBOTa, ypemus. 15—50 M 1,2-auxsaopaTaHa B OOJIBIIMHCTBE
CJIy‘-IaCB BBI3BIBAKOT CMepTB. B J'II/ITepaType HUMCIOTCA CBCACHHUA O TOM, UTO 1,2-I[I/IXJ'IOp3TaH
OKa3bIBaeT KaHIIEPOTCHHOE U MyTareHHoe JekicTBue Ha opranusm (nio P. Jlynesury u K. Jlocy,
1983).

BbigesieHne AMXJI0PITaHa U3 OM0JI0THYEeCKOro MaTepuaJsia. Beiienenue quxiopsTaHa U3
OHMOJIOrMYeCcKOro MaTeprasa NpoU3BOIUTCS IyTEM [IEPETOHKU € BOASHBIM apoM. Ha
uccieioBaHue OepyT nepBble NOPLMU AUCTIILIATA. B Tex ciayyasx, Korjaa UMeroTcs
CTeLUaIbHbIC YKa3aHUS IPOBECTU UCCIICAOBAaHNE OMOJIOTHYECKOr0 MaTeprana Ha Hainuaue 1,2-
JUXJIOp3TaHa, NoIy4aroT okoio 300 M1 AMCTUIIIATA, KOTOPBIM MOABEPratoT MOBTOPHOM
neperonke u coouparot nepsbie 200 M1 IUCTIILIATA. DTOT AUCTUIUIAT ABaK/bI [TOJIBEPratOT
neperosnke ¢ geduermatopoM. [locneauuit auctmiiat (o6bemom 10 mit), MOTyYeHHBIH MTpH
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OTTOHKE JXUJKOCTH ¢ Ae(IIerMaTopoM, TOIBEPratoT UCCIICIOBAaHUIO Ha Hamnaue 1,2-
JIUXJIOpITAHA.

Oo6napy:xenue 1, 2-nuxsiop3Tana

B XMMHKO-TOKCHKOIOTHYECKOM aHanu3e At 00Hapy)eHus auxiopatana (1,2-auxmopstana)
C1—CH 2 —CH 2 —C1 npuMeHSI0T psJl peaKiHii, KOTOpbIEe Jal0T U IpYrHe XJIOPIPOU3BOAHbBIE
yriaeBoaopoaoB. Kpome oOmmx peakiuii Ha XJI10pIporu3BOAHbIE YIIEBOAOPOAOB s
oOHapy>keHUs 1,2-TuXII0pITaHa HCIIONB3YIOTCS U HEKOTOPBIE CIeIN()UIECKHE PEaKIINH.

Peaknus ®@ypxkuBapa.
Peaknus ormienyieHust aToMoOB XJ10pa.

Peakmust 00pa3oBaHus YTUICHTIIMKOIS U OOHAPYKEHUE €T MOCIIE MEPEBEICHNUS B
(bopMapIerum.

Peakuusi 00pa3oBaHusi aneTHJICHUAA ME/IH.
Peakuusi ¢ XHHOJIMHOM.
IIpeaBapuTenbHasi NPo6a HA IMXJIOPITAH B MOYe.

TETPADTUJICBUHEIL]

TerpasrmicBuner (TOC) (C 2 H 5) 4 Pb — npo3paunas GecuBeTHas )XUIAKOCT (T. KM, 195—
200 °C c paznoxeHueM), IMEIOIIas pazapaxaronuii 3anax. O4ueHb pa30aBICHHBIE PACTBOPHI
TOC umerot npusaTHbIN GpyKkTOBBIH 3amax. TOC noyTn HEpacTBOPUM B BOJIE, JIETKO
pactBopsieTcst B OeH3uHe, XJ10podhopMe, STUIOBOM CIIMPTE, AUITHIOBOM dDUPE U B PSIIC IPYTUX
OpraHUYECKUX pacTBoputeneil. OH Tak ke XOPOIIo pacTBOpsieTCs B kupax u Maciax. TOC
MEePETOHSAETCS ¢ BOJASHBIM apoM. OH TOpUT Ha BO3/IyXe, 00pasys kenToBaTo-0embiid 1M, TOC
pasiaraercs MoJ] BIUSHUEM TEMIEPATYPhI, COTHEYHBIX, YIBTPAPUOIETOBBIX U PEHTTEHOBCKUX
aydeil. OH HaunHaeT paznaratees npu 135 °C, a mpu 400 °C paznaraercs co B3pbiBoM. [lon
BIUSHUEM KUCIOT ¥ rasioreHoB TOC pa3znaraercs ¢ 00pa3oBaHUEM TPUITHII- U
JTUATUIITPOU3BOIHBIX CBUHIIA, a TIPU JATBHEHIIIEM pa3JIoKeHUN 00pa3yloTCsl HEOpraHUIECKUe

COJIM CBHUHIIA.

I[Ipumenenne. [leiictBue Ha opranusm. TOC coctasiser cBbiiie 50 % Tak Ha3bIBaeMOM
HTUIIOBOM JKUJIKOCTH, KOTOPYIO MPUOABIAIOT K OCH3UHY MIIM KEPOCUHY KaK aHTUAETOHATOP.
bensun n kepocuH, kK KOTopeIM npudasieH TOC (3TunoBast )KUIKOCTb), HA3bIBAKOTCS
STUIUPOBAHHBIMU. JKMJIKOCTH, IPUMEHIEMYIO 7Sl STUIINPOBAHMS OCH3MHA WIIM KEPOCUHA,
MOKPAIIMBAIOT B KPACHBIN, OpaHKeBbIN Wi cuHUM 1BeT. TOC, 3THUI0Bas HKUIKOCTD,
STUJIMPOBaHHbIE OCH3UH U KEPOCHH SBISAIOTCS TOKCUUHBIMU. TOC U copepikaliye ero xXuaKkocTu
BBI3BIBAIOT OTPABIIEHNE MIOCIIE MOCTYIJICHUS MX B OPraHU3M C BJIBIXa€MbIM BO3/1yXOM HJIN Yepe3
HETIOBPEXACHHYI0 koxky. Habmonaercsa paccTpoilcTBO IEHTpalbHOM HEPBHOM CHCTEMBI:
MOSIBIISIETCS TOJIOBHAS 00JTb, COCTOSTHHE BO30Y KIICHHSI, 0ECCOHHUIIA, PACCTPOICTBO 3pEHUS,
cynoporu. CMepTh HacTymnaeT B T€YEHHE MEPBBIX 2—5 cyTOK. Eciau cMepTh He HacTynuia, TO B
JTAIbHENIIIEM pa3BUBAIOTCS MPU3HAKU XPOHUYECKOTO OTPABIICHUS CBUHIIOM.
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Boinesnenune TOC u3 6uosoruveckoro marepuana. Oprassl TpyIoB, MoAJexaliye
uccienoBanuio Ha Hanuuue TOC, u3MenbyuaroT U BHOCAT B KOJIOY armapara Jjsl IeperoHky
SITOBUTBIX BEIIECTB C BOJSHBIM IapOM. JIMCTHIUIAT COOMPAIOT B IPHEMHHUK U YIOBUTEIb, B
KOTOpbI€ BHOCAT 110 30 MJI HACBHIILIEHHOT'O CIIUPTOBOI'O PACTBOPA MOa. 3aTe€M MPOU3BOIST
neperonky TOC ¢ BoastHbIM mapom, codupast S0—100 mi quctuara.

[Hocne okonuanus neperonku TOC ¢ BOASHBIM IAPOM COAEPIKUMOE IPUEMHHKA U YIIOBUTEIIS
COEJIMHSIOT U OCTAaBJISIOT IpU KoMHATHOU Temnepatype Ha 30 muH. [Tpu stom TOC paznaraercs
DPAacTBOPOM HOJIA!

(C,Hy), Pb 4- I, ~ Pbl, 4 2C,H,,.

[Tocne oTcranBanus xuakocT B TeueHue 30 MUH ee nmepeHocsT B (happopoByro YallKy U Ha
BOJISIHOM OaHe BbINapuBaioT focyxa. Cyxoit octaTok pacTBOpstoT B 50%-M pacTBope a30THON
kucinoThl. [losydeHHbIN pacTBOp CHOBA BbIMAapUBatoT Jocyxa. [Ipu 3Tom obpasyercs HuTpat
CBHHIIA.

Pbl, 4+ 2HNO, — Pb (NOy), 4 2HI.

CYXOﬁ OCTaToK, co;:[epx(aumﬁ HUTPAT CBUHIIA, paCTBOPAIOT B BOJIC U UCCIICAYIOT HAa HAJIMIUC
HOHOB CBHMHIIA.

Onucannsiit MeTo o3BodsieT Beiaenuth 0,3 mr TOC u3 100 T Guosornyeckoro Marepuarna.
UccnenoBanue 6uonornyeckoro Marepuaia Ha Hamnuue TOC mpou3BoasT cpasy ke 1mocie
NOJY4YEeHHsI COOTBETCTBYONMX 00bekTOB. He o6HapyxuB TOC B Ouojgoruueckom mMaTepuane
€ro MOJBEPraoT UCCIIEIOBaHUIO Ha HAJTMYME MPOAYKTOB pa3ioxKeHus 3Toro npenapara. C atoi
LENIBI0 COJePKUMOE KOJIOBL, U3 KOTOPOil mpousBoamiack orronka TOC, BHocAT B ¢papdopoByro
YalllKy W BBIIAPUBAIOT HA BOJSHOM OaHe MoYTH Jocyxa. OcTaBUIMICS PU 3TOM OMOJIOTHYECKUN
MaTepuaj pa3pyLaloT CMECHIO CEPHOM M a30THOM KMCJIOT, @ 3aTEM MUHEpAJIM3aT UCCIEAYIOT Ha
HaJIMYMe MOHOB CBUHIIA.

[Ipn uccnenoBaHnyM MUILEBBIX MPOLYKTOB PACTUTEIBLHOTO IPOUCXOXKACHUS U OIEXK bl HA
Hamuue TOC u3 3THX 00BEKTOB €r0 U30JUPYIOT IIyTEM HACTAaUBAHMS C OPraHUYECKUMHU
PacTBOPUTEIISIMH.

OOHapy:KeHre HOHOB CBUHLA

Jliist oOHapy KeHHsI HOHOB CBHHIIA, 00pa3yroluxcs B pe3yibrate pasnoxenus TOC, mpuMeHsoT
PeaKIuu C MOMI0M KaIusl, XpOMaTOM KaJlusi, CEpOBOAOPOJIHOM BOJIOW U Ap. BrinmonHeHue 3tux
peaKuil ONUCAaHO HUXKE.

Oo6napyxenue TIOC B HedTenpoaykrax.

4. UnocTpaTHBHBIN MaTepuaJ: CJIaiIbl, TaOIUIIbI
5. JIuteparypa: [Ipuioxenne 1

6. KonTpoJsibHbIe BOoNPochl (0OpaTHAS CBS3b)
1. Uto u3y4aer TOKCUKOKUHETUKA?
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2. OOBsICHUTE MOBEIICHHE TOKCHYHBIX BEIIECTB B OPraHM3ME C TOUYKH 3PEHHS KIACCHUYSCKON
TOKCUKOKHMHETHKH.

3. Uem ompenensieTcs: MpakKTUYECKast [e7Tb TOKCUKOKUHETUKN ?

4. Ot Kakux (aKTOPOB 3aBHCAT TOKCHKOKMHETHYCCKUE XapaKTePUCTUKH KCCHOOUOTHKA?

5. B xakux ciyyasx KHHETHKa KCEHOOMOTHKA MOXKET OBITh OMMCAaHa OJTHOKaMEPHON MOJIEIBIO?

6. B xakux ciyyasx KHHeTHKa KCEHOOMOTHKA MOKET ObITh OIMCaHa MHOTOKaMEPHOM MOJICIIbIO?

7. Uto coboil TIpeICTaBIsI€T CTPYKTypHas OCHOBAa (DHU3HUOJIOTUYECKOW TOKCUKOKMHETHYECKOU
Moaeau?

1. Tema 3 — I'pynma BemecTB, H30JHPYEMBIX H3 OHOJOrHYECKOT0 MaTepuaja
JTUCTHJLIIAIHCH.

2. Heanb: O3HaKkOMHUTH OOYYAIONMIMXCS C METOAMKAMU MPOBEICHUS CyAeOHO-METUITMHCKUX
9KCIEPTHU3 XUMHUKO-TOKCUKOJIOTHYECKUX UCCIICIOBAHUN «ICTYYUX» 10B B cooTBeTcTBUM ¢ HJI.

3. Te3ucel Jekuun

METWIOBBIN CITUPT

MeTuaoBbIN ciupT (METaHOJ) - OecuBeTHAS XUAKOCTh (T. kutl. 64,5 °C, miotHocTh 0,79),
CMEIIMBAIOIIASICS BO BCEX COOTHOIICHUSAX C BOJIOY U MHOTUMH OPraHUYeCKUMHU
pacTBOpUTeIIMU. MEeTUIIOBBIN CIUPT SAOBHUT, OH FTOPUT OJ1€IHO-TOTyOBIM HEKONTALIUM
IIaMeHeM, ¢ xJaopuaoM Kaiaenus gaeT coeauaenne CaCl 2 -4CH 3 OH, a ¢ okcuioMm Oapus
oOpa3yet kpuctamisl BaO-2CH 3 OH. MeTuioBelii ciupt 1o 3anaxy 1 BKycy HOUYTH He
OTIIMYAETCS OT ATHIIOBOTO. MI3BECTHBI CITy4an OTPABICHUS METHIIOBBIM CITUPTOM, OIMTHOOYHO
MPUHSTHIM BMECTO STHIIOBOTO.

B npupozae MeTninoBblii ciupT B CBOOOJIHOM COCTOSIHMM ITOYTH HE BCTPEYAETCs.
PacnipocTpaHeHs! ero nponu3BoAHbIe — d(QUPHBIE Maca, CI0KHbIe Y3(QUPL! U Ap. PanbIue
METUJIOBBINM CIIUPT MOJIyYaJId IIyTEM CyXOHM IeperoHku aepesa. IloatoMy u 1o cux nop
HEOUMIIICHHBIN METUIIOBbIN CIIUPT, MOJTYYEHHBIN CyXOHW IEPETOHKON JEpEBa, Ha3bIBAIOT
JIPEBECHBIM CIUPTOM. B HacTosIee BpeMs UCIIONIb3yETCS HECKOIBKO ITPOMBIIIICHHBIX
CHUHTETHUYECKUX CIIOCOOO0B MOJIy4YEeHUs] METUIIOBOTO CIUPTA.

IIpumenenue. /leiicTBUe HA OPraHM3M. METUIOBBIN COUMPT ITUPOKO UCIIOIB3YETCS B
MIPOMBIIUIEHHOCTH KaK PACTBOPUTEIb JIAKOB, KPACOK, KAK UCXOJHOE BEIIECTBO JJISl OJTYUCHHS
XJIOPHCTOTO METHJIA, IuMeTIWiICYibdara, hopMabaeruia u psijia APyrux XUMUISCKUX
coennHeHU. OH NpUMEHSIETCS I JeHaTypalluy 3TUI0BOTO CIUPTA, BXOAUT B COCTaB

aHTI/ISI!nI/I a.

MeTunoBbIi CIUPT MOXKET MOCTYNaTh B OPraHM3M Yepes3 MUILEBON KaHall, a TAKXKEe C BbIXaeMbIM
BO3/YXOM, COAEPKAIIUM IIapbl 3TOr0 CUPTa. B HE3HAUUTENBHBIX KOJIMYECTBAX METUIIOBBIM
CIIMPT MOKET MMPOHUKATh B OPraHu3M U yepe3 KOKy. TOKCHMYHOCTh METUIIOBOTO CIUPTA 3aBUCHUT
OT 00CTOSITEIILCTB OTPABJICHHSI U HHANBUIYAITBHON BOCIIPUUMYHBOCTH. 1071 BIMsTHIEM
METWJIOBOI'O CIIMPTA MPOUCXOJUT MOPAKEHUE CETYATKH TJ1a3a U 3pUTEIIbHOTO HEPBA, 4 HHOT 1A
HACTymnaeT Heusaeunmasi cienora. [losiBieHue ciaenoTsl psiji aBTOPOB OOBSICHSAIOT HE JIEUCTBUEM
METHIJIOBOTO CIHUPTA, a AEUCTBHEM €ro METa00IUTOB ((popMaibIeruia U MypaBbUHOU KHCIOTHI).
MeTHII0BbIN CIUPT HAPYIIAET OKUCIUTEIbHBIEC MPOLECCHI U KUCIOTHO-IIEIOYHOE PABHOBECHUE B
KJIETKaX U TKaHsX. B pe3ynpTare 3TOr0 Hacrynaer aunao3. OTpaBieHre METUIOBBIM CIIUPTOM B
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psizie ciydaeB 3aKaHYUBACTCS CMepThI0. OTMacHOCTH MOSBJICHHUS CJIETIOTHI BO3HUKACT yKe TIOCIIe
npuema 4—15 mut MetuinoBoro cniupra. CMepTrenbHas 1032 IPUHATOTO BHYTPh METUIOBOTO
crupta coctabiset 30—100 mir. CMepTh HACTYIAET B pe3yIbTaTe OCTAHOBKH JbIXaHUs, OTEKa
TOJIOBHOT'O MO3ra U JIETKHX, KOJUIarca Wik ypeMund. MecTHoe IeliCTBUE METUIIOBOTO CIIUPTA Ha
CJIM3UCTHIE 00OJIOYKH MPOSBISETCS CHUIIbHEE, a HAPKOTUYECKOE JIEHCTBHE — cllabee, ueM y
ATHJIOBOTO CHHUPTA.

OJIHOBpeMCHHOG MOCTYINICHUE METHUJIOBOT'O M 3TUJIOBOT'O CIIMPTOB B OPraHvu3M YMCHBIIACT
TOKCHYHOCTb METHJIOBOT'O CIUPTA. DTO 00BsICHSAETCS TEM, UTO STUJIOBBIN COUPT YMCEHBIIACT
CKOPOCTb OKHUCJICHUA MCTHUJIOBOI'O CITMUPTA ITOYTHU Ha 50 %, a CJICA0BATCIIbHO, 1 YMCHBIIACT €ro
TOKCHUYHOCTD.

MeTtabosnu3m. MeTunoBbIi cliupT, MOCTYMUBLINI B OpraHu3M, PAclpeaesieTcs] MEXKIY
opranamu u TkansiMu. HanOoJsbIee KOJIMUECTBO €ro HaKaIuIMBaeTCsl B IEYEHU, a 3aTEM B
1o4kax. MeHbIlIHe KOJIMYECTBA ATOTO CIMPTA HAKAIUIMBAIOTCS B MBIIIIAX, )KUPE U TOJJOBHOM
MO3ry. MeTaboanToM METUIIOBOIO CIIUPTA SABISAETCA (hOpMaiberul, KOTOPbIM OKUCIISAETCS 1O
MYPaBBUHOUN KUCIOTHL. YacTh 3TOM KUCIOTHI paznaraercs Ha okcujl yrieposa (IV) u Bomy.
HekoTopoe KoiaryecTBO METHUIOBOTO CIIUPTA, HE TOABEPIILIETOCs METab0JIN3MY, BBIIEISIETCS C
BbI/IbIXa€MbIM B03/1yXOM. OH MOKET BBIACIATHCSA C MOYOW B BUJIE IIIOKypoHuAa. OqHaKo ¢
MOYOH MOTYT BBIJENATHCS U HEOOJIbIINE KOJMYECTBA HEM3MEHEHHOI0 METUIIOBOTO CIIUPTA.
MeTHII0BBIHI CIIUPT OKUCIIACTCA B OPraHnu3Me MCAJICHHCE, UYEM DTHJIOBBII CIIUPT.

[Ipu 3akm04eHnn 00 OTPaBICHUN METUIIOBBIM CIIMPTOM CIIEAYET UMETh B BUILY, UTO B
opranusme (B HopMme) MoxkeT coaepxkatbes 0,01—0,3 mr % metunoBoro cnupra ¥ okoio 0,4 mr
% MypaBbMHOUN KHUCIIOTBI.

O0OHapy:KeHHEe METHJIOBOTO CITUPTA

YuurteiBas J€TYy4eCTh METHIOBOIO CIUPTA IIpU U30JIMPOBAHUU €TO 13 OMOJIOTHYECKOTO
Marepuraia myTeM Nneperouku ¢ BOAAHBIM IMapoM, IPUEMHHUK I JUCTUILIIATA HCO6XO)II/IMO
OXJIaXXOaTh XOJIOJHOM BOQOI\/’I WK JJbJOM. HOJ'Iy‘-ICHHBIﬁ JUCTUILIIAT B OOJIBIIIMHCTBE CJIy4acB
COACPKUT HE3HAUUTCIIbHBIC KOJINYCCTBA MCTUJIOBOT'O CITMPTA. HOBTOMy 9TOT AUCTHUILIAT
MOoABECPTar0T ABYX- WA TpeXKpaTHOﬁ IEPETOHKEC C ,E[G(I)J'ICFMaTOpOM. Tonpko mocie
Z!C{l!HCFMa!!I/IH B JUCTHUJIJIATE ONPEACTIAIOT HATMYMC MCTUJIOBOT'O CIIMPTA.

I[J'IH O6H8py>KeHI/IH MCTHUJIOBOT'O CTIMPTA MPUMCHAOT OI'PAHUYCHHOC YK CIIO peaKuHﬁ Ha 5TOT
CIIMPT. BoabImMMHCTBO U3 HUX MMPOBOJAT ITOCJIC NICPEBCACHUA €TI0 B d)ODMaJII)I[eFI/II[. Hanuuue
MCTHJIOBOI'O CIIMPTAa MOXXHO J0Ka3aTb peaKuI/Ieﬁ C CAJTUIMIIOBOM KUCIOTOM.

DTUJIOBBIN CTIUPT

Otunoseiil ciupT C2HsOH (3Tanos, STHIOBBIN alKOT0Jb, BUHHBIN CIIUPT) - OECI[BETHAs, JIETy4as
JKUJIKOCTB € XapaKTePHBIM 3ammaxom, xrydas Ha Bkyc (mi. 0,813—0,816, T. kun. 77—77,5 °C).
OTUIJIOBBIN CIUPT TOPUT CHHEBATHIM TJIAMEHEM, CMEIIIUBAETCS] BO BCEX COOTHOIICHUSIX C BOJIOM,
JUDTHIOBBIM Y(OUPOM U MHOTHUMH JIPYTUMH OPTaHUICCKUMHU PACTBOPUTEIISIMU, TIEPETOHSIETCSI C
BOJISTHBIM I1APOM.

OTUIOBBIN CHUPT MOIYYAIOT IyTEM OpOKEHUs KpaxMallCOAEpKalliuX MPOJYKTOB (3€pHO,
kapTodens), ppykToB, caxapa u T. A. [lomydeHHbI OpOKEHNEM STUIOBLIN CIUPT OTTOHSIOT U
MIOJTy4at0T CHUPT-ChIPEL], KOTOPbII OYMILA0T IyTeM pekTudukanuu. CoupT-chlpel] 1 CaMOIoH,
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M3TOTOBJICHHBIE B IOMAIIHUX YCJIOBUSX, COAEPKAT HEKOTOPOE KOJIMYECTBO CUBYIIIHBIX Macel,
COCTaB M CBOMCTBA KOTOPBIX onucanbl HUxe (cM. 1i1. IV, § 10). CuByuinbie Macia OTHOCUTEIBHO
MeJIEHHO METaboan3upytoTcs B opranusme. I1o3ToMy npoaoKUTeIbHOCTh IEUCTBUS UX Ha
OpraHu3M O0JbIas, YeM ITUJIOBOTO CIIUPTA.

IIpuMeHeHHre ITHI0BOIO CIIUPTA. DTUIIOBBIN CIIUPT MIUPOKO UCIIOJIB3YETCS B
MIPOMBILIUIEHHOCTH KaK PACTBOPUTEJIb U UCXOIHBIN IIPOLYKT JJIs ITOIYyYEHUs MHOTUX
XUMHUYECKUX COETUHEHUM. DTOT CIUPT UCTIONIB3YETCS B MEAULIMHE KaK JIe3MHQUIMPYIOIIee

CPCACTBO.

B xuMmueckmx na60paT0pHs[x OH IMPUMCHACTCA KaK paCTBOPUTCJIb, BXOJAUT B COCTaB MHOT'UX
CIIMPTHBIX HAITUTKOB.

[eiicTBHe HA OPraHU3M U TOKCHYHOCTb. DTUJIOBBIN COIUPT MOXKET MOCTYNAaTh B OPraHu3M
HECKOJIBKMMU IIyTSAMU: IPU IPUEME BHYTPb, [IPY BHYTPUBEHHOM BBEJCHUU, a TAKXKE Yepe3
JIETKHE B BUJIE IAPOB C BJBIXAEMbIM BO3/IYXOM.

[TocTynuBmmi B Opranusm 3TUIOBLIM CIUPT AEHCTBYET HA KOPY IOJI0BHOrO Mo3ra. [Ipu sTtom
HACTYIIAET ONbSHEHUE C XapaKTEPHBIM aJIKOTOJIbHBIM «BO30YKJI€HUEM». ITO BO30YyKIEHUE HE
SBIISIETCS PE3YJIbTaTOM YCUIICHHUS BO30YIUTEILHOTO MPOIiecca, a BO3HUKAET U3-3a OCIa0IeHus
npolecca TopMoXkeHus1. Takum 00pa3zoMm, OJ BIMSHUEM AJIKOTOJIsl IPOSIBIISIETCs Iipeoliajanue
HpOIIECCOB BO3OYKACHUS HAJl MPOLIECCAaMH TOPMOXKEHHUs. B O0NbIIMX [103aX STUIOBBIN COIUPT
BbI3bIBAET yrHETeHUE QYHKIMI KaK CIUHHOTO, TaK ¥ MpoaoiroBaToro mosra. I[lpu stom moxer
HACTYMIHTh COCTOSIHUE JUTUTEIBHOTO INTyOOKOT0 HapKO3a C MoTepei pediekcoB U yTHETEHHEM
YKU3HEHHO BaKHBIX HEHTPOB. [0/ BIUsSHNEM 3THUIOBOTO CIUPTa MOXKET HACTYIIUTh CMEPTH B
pe3yJIbTaTe Mapanuya JbIXaTelbHOro HEHTPA.

O TOKCHYHOCTH DTHJIOBOr'O CriupTa CBUACTCIIBCTBYET HAJIMYUC CITydacB OCTPBIX OTpaB.]'IeHI/II\/II
ATUM cIupTOoM. B mocneaHee necsaTuiieTue OcTpble OTPABICHUS dTUIOBLIM CIIUPTOM 3aHUMAIOT
nepBoe MecTo (0Koy0 60%) cpeau oTpaBiIeHUN JPYTUMU TOKCHIECKUMH BEIIeCTBAMU. AJKOTOJIb
HE TOJBKO BBI3BIBAET OCTPHIE OTPABJICHUS, HO U CIIOCOOCTBYET CKOPOMOCTUKHONU CMEPTH OT
JIpYyTuX 3a00J1eBaHm (IIPEXIE BCETO, OT 3a001€BaHUN CEPACUHO-COCYTUCTON CHCTEMBI).

Crenenb TOKCUYHOCTH ITUIOBOTO CIIMPTA 3aBUCUT OT JI03bI, KOHIIEHTPALIUK €T0 B HAITUTKAX, OT
HAJIMYUS B HUX CUBYIIIHBIX Macel U APYTUX MpuMecel, MpuOaBIseMbIX TS IPUIAHUS HAITUTKaM
OTIpeIeNIEHHOT0 3anaxa 1 BKkyca. OpHeHTUPOBOYHO CMEPTENHHOM 10301 /I YeJIoBeKa
CUMTACTCSl 6—8 MJI YHCTOr0 ITUIOBOTO cIUpTa Ha 1 Kr Maccel Tena. B mepecuere Ha BClO Maccy
tena 370 coctasisieT 200—300 mu a3tunoBoro cnupta. OIHAKO 3Ta 1032 MOKET U3MEHATHCA B
3aBUCUMOCTH OT YyBCTBUTEIHLHOCTH K ITUIOBOMY CIUPTY, YCIOBUM €ro npuemMa (KpernocTh
HAIUTKOB, HAITOJIHEHHOCTD KEIyAKa MHUILIEH) U T. 1. Y OJHHUX JIMIl CMEPTh MOXET HACTYNUTh
nociue npueMa 100— 150 r yncToro 3TUIOBOrO CNUPTA, B TO BpeMs KaK y APYTUX JUL. CMEPTh
He HacTynaeT u nocie npuema 600—S800 r 3Toro crupra.

JmuTensHOe 3710ynoTpedIeHre YITUIOBEIM CTUPTOM MPUBOAUT K XPOHUYECKOMY OTPABICHHIO
(ankoromu3my). [ToBTOpHBIE MPUEMBI aTKOTOJIs IPUBOIAT K Pa3BUTHIO IIPUBBIKAHUS, B
pe3yibTaTe KOTOPOro Majble 035l 3TOTO CIMPTA MEPECTAIOT BRI3BIBATH NMPEXKHEE dHopruecKoe
cocTosiHue. UTOoOBI BbI3BaTh 3H(hOpHUUECKOE COCTOSTHUE, TAKUM JIMIIaM CO BpeMeHeM TpeOyeTcst
MOBBILIEHHAS 1032 3TUI0BOrO cnupTa. OJHOBPEMEHHO C MPUBBIKAHUEM BBIPAOATHIBACTCS
IPUCTPACTHE, a 3aTEM Pa3BUBAETCS AJIKOTOJIbHAs 3aBUCUMOCTD (JIKOTOJIU3M ), KOTOpast
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«OHTyCTiK KasakcTaH mepnunHa akapemusice» AKX Y/ AO «KxHo-KasaxcTaHCKast MEAVIUMHCKAs aKanemus»
Kadenpa dapmareBTuaeckoii 1 TOKCHKOJIOTHISCKON XUMHN 044-55/
JlexmoHHbI KoMIUIEKC « TOKCUKOIOTHYECKast XUMHUS- 1 1 ctp u3 65

XapaKTCPU3YCTCA TATOCTHBIMU IMEPCIKUBAHUAMUA 0e3 ynOTpe6J'ICHI/I$[ AJIKOr'oJisi 1 CUJIbHBIM
JKCJIAHUECM TIOBTOPHBIX €TI0 IIPUCMOB.

B PE3YIIbTATEC AJTUTCIIBHBIX TPHUEMOB 3THUJIOBOI'O CIIUPTA MPOUCXOONUT PAL TAXKEIBIX Hap}IIHeHI/If/'I
GYHKIMI OpraHnsMa: MO>KeT HACTYIIUTh IIUPPO3 MEUEHH, MEPEPOKIACHUE CEPICUHON MBIIIIIBI 1
MOYEK, CTOUKOE PACIIUPEHHE COCYIOB Jinla (0COOEHHO COCYI0B HOCA), APOKAHUE MBIIIILL,
TaJTIONWHAIIH, OyiHBIN Open (6enast Topsiuka), IepepoKACHUE MYKCKUX U )KEHCKHX TOJIOBBIX
JKelle3, B pe3yJIbTaTe 4ero OT AJIKOTOJIMKOB POXKIAIOTCS JIETH C YMCTBEHHOM U (PU3UIECKOI
HEJ0CTAaTOYHOCTHI0. KpoMe 3Toro, ankoroibHOE OMbSHEHUE YACTO SBISETCS MPUIUHON
HECYACTHBIX CJIyYaeB B OBITY, Ha ITPOU3BOJICTBE, TPAHCIIOPTE U T. JI. SHAYUTEIHLHOE YUCIIO
HApYIICHUH COIMATUCTUYECKON 3aKOHHOCTHU U MPECTYIUICHUI COBEPILIAETCS B COCTOSIHUH
AJIKOTOJIBHOT'O OIIbSIHCHUA.

TakuMm 00pa3om, aTKOTOJINU3M SBIISAETCS OOJBIIUM COIHATBLHBIM 3]I0M, C KOTOPBIM HE0OX0IMMO
BECTH PEIIUTEIIBHYIO 00pHOY.

Pacnpenenenne B opranusmMe. DTUIOBBIM COUPT HEPABHOMEPHO pacIpeleNseTcsl B TKAHAX U
OHMOJOrMYECKHX KUIKOCTSAX OpraHn3Ma. JTO 3aBUCUT OT KOJUYECTBA BOJbl B OPraHe WIH
O6uosornyeckoi xuakoctu. KonndyecTBeHHOE COAep KaHUE TUIOBOIO CIUPTA MPSIMO
MPONOPLUOHATIEHO KOJMYECTBY BOJIbI U 00pAaTHO MPONOPLUUOHAIEHO KOJIUYECTBY KUPOBON
TKaHU B opraHe. B opranusme copepxutcst okosio 65 % Bo/ibl oT o01eit Macchl Tesna. M3 atoro
KomgecTBa 75— 85 % BOJIBI COAEPKUTCS B [IETBHOM KPOBHU. Y UYUTHIBAsT OOJIBIIONH 00BEM KPOBU
B OpraHu3Me, B Heil HaKaIUIMBAETCS 3HAUYUTENBHO OOJblee KOJIUYECTBO ITUIOBOIO CIIMPTA, YeEM
B JPYTUX OpraHax U TkaHax. [loaToMy ompeneneHe 3TUI0BOTO CIUPTa B KPOBU UMEET O0JIbIIOe
3HAUEHUE JJIS OLIEHKH KOJIMYECTBA ATOr0 CIUPTA, HOCTYNUBIIEro B opranusM. Mmeercs
orpeziesieHHasi 3aBUCUMOCTh MEXKIYy KOJIMYECTBOM 3TUJIOBOTO CIUPTA B KPOBH U Moue. B nepBbie
1—2 4 mocne nprema YTUIOBOTO cupTa (CHUPTHBIX HATUTKOB) KOHIIEHTPALMS €0 B MOYE
HECKOJIBKO HUKE, YeM B KpOoBU. B mepuoa sinuMuHaImy coiepkaHne 3TUII0BOrO CIIUPTa B MOYE,
B35TOM KaTETEPOM M3 MOUETOUYHUKA, IIPEBBIIIAET COJIEP/KAHUE €TI0 B KPOBU. DTHU JAHHbBIE UMEIOT
00JIbIII0€ 3HAUEHHE I YCTAHOBJICHMSI BpEMEHH, MPOILIEIIIEro ¢ MOMEHTA IprUeMa dTUIIOBOTO
cIupTa A0 MOMEHTA UCCIIEJOBAHMSL.

Bonbioe 3HaueHHe B IMATHOCTUKE ONMBSIHEHUIN U OTPAaBICHUHN YTHIOBBIM CIUPTOM UMEIOT
pe3yNbTaThl KOJMUECTBEHHOTO OMpPEIEICHHSI TOTO CIUPTA, KOTOPBIE BhIpaXkatoT B mpomuiie (%o
0 ), 4YTO O3HAYAET THICSYHYIO JOJIIO.

ITpu orieHKe pe3ysibTaTOB KOJIUYECTBEHHOI'O ONPEEIEHHs] TUIIOBOIO CIUPTA B KPOBU
HEOOXOIMMO YYUTHIBATh, YTO 3TOT CIUPT MOKET 00Pa30BBIBATHCS MPH THIJIOCTHOM Pa3JI0KEHUH
TpynoB. [Ipy rHueHnN B KpPOBU TPYIIOB MOXKET OOPA30BBIBATHCS OT HUYTOXKHBIX KOJUYECTB J10
2,4 % o aTrsoBoro cnimpTa. B mepBeie 2—3 cyT mocie cMepTH YTUIIOBEINA CIUPT B ONPEAeTIeHHON
CTETIEHU pa3jaraeTcs MoJ| BIUSHUEM aJlKOTrOJIbJIeTUPasbl, KOTOPAs B 3TO BPEMs €Ille COXpaHseT
(epMeHTaTUBHYIO aKTHBHOCTb.

B oTanuue ot KpOBH B MOY€ TPYIIOB o6pa30BaHHe STUJIOBOTO CIIUPTA HC MMPOUCXOAUT. HOSTOMY
AJI1 OLCHKHU CTCIICHU OMBAHCHUA ITPOU3BOAAT OIMPECACIICHUC DTUJIOBOI'O CIIMPTA KaK B KPOBH, TaK
H B MOYC€.

BI)IBOI[LI O CTCIICHU ONBbAHCHHUA U O CMCPTCJIbHBIX OTPABJICHUAX STUJIOBLIM CIIMPTOM JACJIAaI0OT HAa
OCHOBAaHHHU PE3YJIbTATOB OIIPCACIICHUA 3TOTO CIIMPTA B KPOBH. HpI/I O6H3py>KCHI/II/I B KpOBH
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meHee 0,3 % o 3TUI0BOrO cupTa AENaroT BIBOJ 00 OTCYTCTBUM BIMSHUS 3TOTO CIUPTA HA
opranusM. Jlerkoe onbsiHeHHE XapakTepu3yercs HanuuueM B kposu 0,5—1,5 % o s1umoBoro
cuupta. [Tpu onbsiHeHNH cpeHEH CTeTIeHN B KpOBH oOHapyxuBaercs 1,5—2,5 % o, a npu
cHIIbHOM omnbsHeHnn— 2,5—3,0 % o a1unoBoro cnupra. [Ipu Ts%KenoM oTpaBlIeHUH B KPOBU
conepxkutcs 3—b5 % o, a Ipu CMEPTEIHLHOM OTPaBIICHUU — 5—6 % 0 ITWIOBOTO CIIUPTA.

MeTta6oau3m. Yacts atmsnoBoro crupra (2—10 %) BiensieTcs u3 opranu3Ma B HSU3MEHEHHOM
BHJIC C MOYOH, BBIIBIXaEMBIM BO3/IyXOM, TIOTOM, CITFOHOH, KajioM U T. 1 OcTalbHOE KOJINYECTBO
ATOTO CHUpPTa MojBepraercs Meradbonusmy. [IprueM MeTabon13M 3TUIOBOTO CIUPTA MOKET
MIPOUCXOAUTH HECKOJIBKUMHU My TsIMU. OTNpeeIeHHOE KOJTUIECTBO ITUIOBOTO CIIUPTA OKUCIISIETCS
¢ oOpazoBanureM Bobl ¥ okcuja yrieposa (IV). Heckonpko 6osbliiiee KOIMYECTBO ATOTO CIUPTa
OKUCJISIETCA IO YKCYCHOI'O allbJIert/ia, a 3aTeM JI0 YKCYCHOW KHUCIIOTHI.

Ecau BBecTH B OpraHnusm aHTa6yc, quaMuJi 1 HCKOTOPBIC APYTHUC BCUICCTBA, TO IIPOUCXOAUT
3aZICPIKKa MPEBPAIICHHA YKCYCHOI'O aJIbACTHU/Id B YKCYCHYIO KUCJIOTY. 9710 IIPUBOJUT K
HaKOIINICHUIO YKCYCHOI'O aJIbACTHM/Id B OPraHu3MeE, KOTOpHﬁ BBI3BIBACT OTBPALLICHUC K aJIKOT'OJITO.

O0OHapy:KeHHe ITHIOBOT0 CIIHPTA

HpI/I HCCIICAOBAaHNU OPTaHOB TPYIIOB ()KCJ'IyI[OK C COACPIKUMBIM, IICUCHDb, IIOYKH U ,[[p) Ha
HaJIMYUE STUJIOBOI'O CIIMPTAa €ro OTTOHAKOT C BOASAHBIM IIAPOM. O6HaPY)KeHI/I€ OTHUJIOBOI'O CIiMpTa
IMPOU3BOIAT IIPHU IMOMOIIU OIMMCAHHBIX HUKE peaKuHﬁ. I[J'IH O6H8.py>K€HI/IH STHJIOBOI'O CIIMPTA B
KPOBH U MOYC NPUMCHAKOT MCTO FaSO)I(I/IJIKOCTHOI)’I XDOMaTOFDad)HI/I.

Metoa muxkpoauggysum.

Peakuust oOpazoBanus iiogopopma.

Peakuus srepudpuxkannu.

1. Peakuusi 00pa3oBaHusi YKCYCHO-ITHJI0BOT0 3¢upa.

2. Peakuusi o00pa3oBaHusi 3TUJI0eH30aTA.

Peaxuusi o0pazoBaHus aueTajibaeruia.

OxkuciieHHe I THI0BOr0 CIIUPTAa H 00HAPY KEHHE ero Mo aneTajabJeruay.
IpenBapureabHasi npoda HA HAJIUYHE ITUJIOBOI0 CIIUPTA B MO4Ye U KPOBH.

Oo0napyxeHHe 3THJI0BOI0 CIUPTA B HANIMTKAX U PACTBOPAaX METOAOM ra30:KMIKOCTHOM
xpomartorpaguu

M30AMUJIOBBIN CITAPT

Nzoamuiosslii criupt (CH 3) 2—CH—CH 2 —CH 2 —OH (2-metun-0ytaHon-4 wim

1300y TUIKApOMHOI) IpeACTaBIsIET COOON ONTHYECKU HEAKTUBHYIO KUAKOCTS (T. kuil. 132,1 °C,
1. 0,814 npu 20 °C), umeronyo HEMpUsITHBIN 3amax.

M30amuioBblii ciupT (2-MeTHI0YTaHO-4) SBIISETCS TIABHOH COCTABHOM YaCThIO CHBYIIHBIX
Macell. B coctaB cUBYIIHBIX Maces BXOAST TaKyKe ONTUYECKU aKTUBHBIM M30aMUJIOBBIN CIUPT
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CH 3s—CH 2 —CH(CH 3 )—CH 2 —OH (2-metunoyrano-1), u300yTHI0-BbIi CIIUPT U
HOPMaJIbHBIN IPONUIOBLIN cuupT. KpoMe 3TUX CIIUPTOB B CUBYIIIHBIX Maciax B
HE3HAYMTENbHBIX KOJIMYECTBAX COJIEPIKATCS KUPHBIE KUCIOTHI, UX 3QUphl U Qypdypoi.
Hannunem 2-metundyTranona-4 B CUBYILIHbBIX MaciiaX 0OBSICHAETCS €ro PE3KUil HeMpUsTHBIN
3arax M BICOKasi TOKCUYHOCTh. M30aMuiioBblii criupt (2-MeTHa0yTaHOI-4) SIBISETCS TTO00UHBIM
HIPOAYKTOM CIIMPTOBOT0 OPOXKEHUS YITIEBOJIOB, COJAEPKALIUXCS B CBekIle, KapTodene, ppykrax,
3epHax MIICHUIIbI, PXKH, SUMEHS U IPYTUX CEIbCKOX031HCTBEHHBIX KYJIbTypax.

OCHOBHBIM IPOAYKTOM CIHPTOBOTO OPOKEHHUS SIBISIETCS ITUIIOBBIN COIUPT, COAEPKAIITHIA
OTIpeIeTICHHOE KOJIMYECTBO CUBYIIHBIX Maces. OHAKO MPpU CIUPTOBOM OPOYKEHUH CHBYIITHBIE
Macya 00pa3yroTCs He 3a CUeT YIJIEBOOB, a 33 CUET AMUHOKHCIIOT, SIBISIOIIUXCS MIPOYKTaMHU
rujiposusa 0enkoB. Tak, B yCIIOBUSIX CIIMPTOBOTO OPOYKEHHUS H30aMUIIOBBIN CUPT (2-
MeTHIOYyTaHOJI-4) 00pa3yeTcs U3 JICHIMHA, a ONTUYCCKH AKTUBHBIA M30aMUJIOBBIN CIUPT (2-
MeTHI0yTaHOoII-1) — u3 u3oneiimna. J{ist OCBOOOXIEHUS OT CUBYIIHBIX Macesl CIIUPTAChIPIIa,
MOJTy4YE€HHOTO MPU CIIUPTOBOM OPOKEHHHU, TIPOU3BOAAT PEKTUDUKAIINIO 3TOTO ciiupTa. Huke
OyzleT pacCMOTPEHO MPUMEHEHHUE U ICUCTBUE HA OPraHU3M TOJIBKO 2-MeTUI0yTaHoma-4.

Ilpumenenne. /leiictBue Ha opranusM. 30aMunoBeli CIUPT IPUMEHSAETCA B
IIPOMBILIUIEHHOCTH KaK PaCTBOPUTEIIb, & TAKKE UCITOJIB3YETCS I IPUTOTOBIIEHUS JCCEHLINN,
UMEIOIUX NPUATHBIA (GpyKTOBBIH 3anax. HekoTopble n3 3TUX 3cCeHIMN IPUMEHSIOTCS B
napdromepun. M30aMIII0BBIN CLIMPT UCIIONIB3YETCS AJIs MOJyUYEHHUsl aMuIlaleraTa,
IPUMEHSEMOr0 AJIs HPUTOTOBIEHHSI HUTPOLIEIUIIOJIO3HBIX JIAKOB. DTOT CIIUPT UCTIONb3YETCS IS
MOJIYYEHUS] aMUJTHUTPUTA, HAILEIIETO TPUMEHEHUE B MEULIHE.

W3oamuiioBelii cniupt B 10—12 pa3 TokcuuHee, 4em 3TUI0BbIN. OH IeHCTBYET Ha HEHTPAIbHYIO
HEPBHYIO CUCTEMY, 00J1a1aeT HAPKOTUUECKUMHU CBOMCTBaMU. [Ipu mpueme n30aMuIoBoro
CIUPTa MOSIBJISIETCS TOJIOBHAS 00Jb, TONIHOTA, pBOTa. CHMIITOMBI OTPABIEHUS MPOSIBISIFOTCS YKE
nocie npueMa BHyTph 0,5 T n3oammiioBoro cnupta. CMEpTh MOKET HACTYIUTh TTOCIIE TTpHUeMa
BHYTpb 10—15 1 aToro cnupra. OTMEUEHBI Clly4an CMEPTEIbHBIX OTPABJICHUH CAMOTOHOM U
JPYTUMU CIIUPTOBOIOYHBIMH U3ACIIUSIMH KyCTapHOTO MPOU3BOJICTBA, KOTOPHIE CONEPKAT
M30aMUJIOBBIN CIUPT U APYTU€ KOMIIOHEHTHI CUBYIIIHBIX MacCell.

Meta0osu3m. YacTh /10361 U30aMUIOBOIO CIUPTA, TOCTYIUBIIETO B OPraHN3M, IPEBpAIIAETCs B
aJIbJICT U1 N30BAJIEPUAHOBOM KUCIIOTHI, @ 3aTEM B M30BaJIepUaHOBYIO KucioTy. HekoTopoe
KOJIMYECTBO HEN3MEHEHHOI0 M30aMUJIOBOTO CIIMPTA U YKA3aHHBIX BbIIIE META00JIUTOB
BBIJICJIAIOTCS U3 OPraHU3Ma ¢ MOYOH U C BBIJIBIXa€MbIM BO3/TYXOM.

O0OHapy:KkeHHE N30aMHJIOBOTO CIIMPTA

I[J'IH HU30JIUPOBAHHA U30AMHIIOBOI'O CIIMPTA U3 00BEKTOB OMOJIOTHYECKOTO IIPOUCXOKACHUA
MNPUMCHAIOT METOA IICPECTOHKH C BOASHBIM IIAPOM. I/ICCJIGI[OBaHI/IC JUCTUIIATOB HA HAJIUYHUC
HU30aMUJIOBOI'O CITMPTA NIPOU3BOIAT AJIA pCIICHUS BOIIPOCa 00 OTPAaBJICHHUU CaMOI'OHOM,
CIIMPTOM-CBIPLIOM WJIA APYTUMHU CypporaraMu 3TUJIOBOI'O CIIUPTA.

Jliis oGHapy>KeHHsI H30aMUJIOBOIO CIIMPTA MPUMEHSIOT peakinio KoMapoBcKoro, 0CHOBaHHYIO
Ha MEepPEeBEICHUH BBICIIMX COMPTOB B OKPALICHHbIE COEAUHEHUSI IPU TIOMOIIM BaHUINHA,
OeHzanbjeruaa, N -AMMeTHIaAMUHOOCH3aIbAET /1, CATUIINIOBOIO albJIeruia U APYTUX
apoMaTuueckux anbjaernioB. Kpome peaxuu KomapoBckoro st oOHapy>KeHUs H30aMUI0BOIO
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CIIMPTAa UCIIOJIB3YCTCA pCaKIUA OKHUCIICHUA €TI0 10 I/ISOBaHepI/IaHOBOﬁ KHCJIOTBI U pCaKInuA
06pa3013aH1/151 H30aMMJI arcrarTa.

Bce ykazaHHbIe peakiuu JAai0T MOJI0KUTEIbHBIA 3 (EKT TOJIBKO IPU OTCYTCTBUU BOJIbI UM IPU
HaAJIMYUK HEOOJIBIINX €€ KOJMYECTB B CMECH pearupyromux seuiects. [loatomy nepen
BBIMIOJIHEHUEM MEPEUNCICHHBIX PeaKui U3 AUCTUILIATA U30aMUJIOBBIN CHIUPT SKCTPArUpyrOT
JMBTUIIOBBIM 3(UPOM. D(PUPHYIO BBITSHKKY Pa3lIeNsioT Ha YEThIPE YaCTH, KaX /1yl U3 KOTOPBIX
noMmearoT B pappopoByro YaIIKy, a 3aTEM BBIIIAPUBAIOT. B MOIyUYeHHBIX OCTaTKaX ONPECIISIOT
HaJIMYMe U30aMUJI0BOIO CIIMPTA.

Peakuus ¢ caauiuJI0BbIM aJIbJAerHA0M.
Peaknusa ¢ n -}:[I/IMeTI/I.]'IaMI/IH06eH3aJIb):[el"I/I)10M.
Peakuus 06p330BaHI/lﬂ H3o0aMuJianeTara.

PeaKI_[I/I}I OKHCJICHHA N30aMHJIOBOI'O CIIMPTA.

4. NauniocTpaTUBHBII MaTepHaJi: ciai/bl, TaOIULIbI
5 JIuteparypa: llpuioxenue 1

6. KontpoJibHble Bonpockl (00paTHast CBSI3b)

1. laiiTe onpeneneHrne MeTaboaM3My Win OuorpanchopMarym.

2. Y10 TaKkoe IeTOKCUKAIIAA?

3. ®a3b1 MeTaboIHM3Ma UX 0COOEHHOCTH?

4. IlpuBenure npuMep peakUuy TUAPOKCHINPOBAHUS.

5. HazoBute nmyt MeTabonu3ma OeH301a.

6. Kak mpourcxoaut ruipOKCHIIMPOBAHNE TTPOMIIIOEH3051a?

7. Kakue npoaykTel 00pa3yloTcs B pe3ysibTaTe THAPOKCUIMPOBAHMS aHWIUHA?
8. N-runpokcnmpoBanue. Kakoe BemecTBo nmoaBepraercst emy?

9. Kakue mpoayKkTel 00pa3yroTCs MPU OKUCIECHUH CIIUPTOB U allbJACTHI0B?

10. Kakve mnpoaykTel 00pa3yroTcs B pe3yibTaTe THIPOJIN3a CI0XKHBIX 3()UPOB U aMU0B?
11. HesankunmupoBanue. Kakue OBIBaIOT BHIIBI J€3aTKUITHPOBAHUS?

12. TlpuBeauTe nmpuMep peakuuu AecyIbPUPOBAHHUS.

13. Kak Ha3pIBatOTCSI KOHBIOTATHI C TIIFOKYPOHOBOM KHUCIIOTOM?

14. Yto Takoe runypoBblie KUCIOTHI?

1. Tema - MeToabl HM30JMPOBAHUS COEIUHEHUH THXKEJbIX META/LUIOB M MbIIIbAKA W3
0MO0JIOTHYECKHX 00bEKTOB.

Heﬂb: O3HaKOMI/ITI> CTyI[GHTOB C COBpeMeHHBIMI/I O6IIII/IMI/I 1 4YaCTHbBIMU METOAAaMHN I/I3OJ'II/IpOBaHI/I$I
METAJINYECKUX S/I0B U3 OUOJIOTMYECKNX O0BEKTOB

Te3ucel Jekuun:

B XMMHKO-TOKCHUKOJIIOTHYECKOM aHAIN3€ METO MUHEpaIU3allui IPUMEHSIETCS PU
UCCIIEIOBAaHUH OMOJIOTUYECKOTO MaTepraia (OpraHoB TPYIOB, OMOIOTHYECKUX KUJIKOCTEH,
pacTeHMii, NUILEBBIX MPOJYKTOB U Jp.) HAa HAJTMUUE TaK HA3bIBAEMbIX «METAJUIMYECKHX SITOBY.
OTu A4b1 B BUJE COJIEH, OKCUIOB U APYTUX COCAMHEHUN B OOJIBILIUHCTBE CIIy4aeB MOCTYIAIOT B
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OpradHus3Mm 4€pe3 HI/IIIIGBOI71 KaHaJI, B COOTBCTCTBYIOIINX OTACTIAX KOTOPOIO OHU BCACBIBAIOTCA B
KPOBb U BBI3BIBAIOT OTPABJICHHA.

Baxkueimmmn «MeTaINIMYECKUMH SIIAMUY SIBISTIOTCST COEAUHEHUS Oapusi, BUCMYTa, KaAMMUSI,
MapraHiia, MeJiy, pTyTd, CBUHIIA, cepeOpa, Tajins, XpoMa, HUHKA U HEKOTOPBIX JPYTHX
MeTaJuIoB. B TOKCHKOJIOTHY K TPYIITE «METALTNYECKUX S0BY» OTHOCSTCS U COCTUHECHHUS
HEKOTOPBIX HEMETAJUIOB (MBIIIbSIKA, CYPBMBI U Ap.). Pl MepeynCIIeHHbIX BbIIIE XUMUYECKUX
HJIIEMEHTOB, COSTUHEHHUS KOTOPBIX SBJISIOTCS TOKCUYHBIMU, B HEOOJIBIIIUX KOJTHMYECTBAX
COJIepKaTCs B TKAHSIX OpraHu3Ma Kak HOpMallbHas X COCTaBHAs 4acTh. BBUAY HE3HAUMTEIBHBIX
KOJIMYECTB ITHX XUMUYCCKUX DJIEMEHTOB, COACPIKAIIUXCS B OPraHNU3ME, UX HA3bIBAIOT
MHKPODJIEMEHTAMH.

Brime YKa3aHOo, YTO «KMECTAJUIMYCCKUC A1bI>», BbI3BABIIUC OTPABJIICHUC, MOTYT HAXOJAUTHLCA B
OpraHnmMsmMe B BUJC COCI[I/IHCHI/Iﬁ C 6eJ'IKaMI/I, HNeTNTHAaMu, AMUHOKHCJIOTAMU U HEKOTOPbBIMU
APYruMu BCIICCTBAMU, BBIMTOJTHAIOIMIUMHA BAXKHYIO POJIb B )KU3HCHHBIX IMTPOLECCAX. Cas3u
METAJI0B ¢ OOJBIIMHCTBOM YKa3aHHBIX BCIUICCTB ABJISAKOTCA IIPOY-

HbIMU (KOBaJeHTHbIMH). [103TOMY M301MpOBaTh «METAIIIMUYECKHE 71D U3 OHOJIOrHYECKOr0
Marepuasa IIyTeM HaCTauBaHMs €r0 ¢ OPraHUYECKUMHU PACTBOPUTEIAMU WIH € APYTUMU
M3BJIEKAIOIIUMU KUJIKOCTAMU (TIOAKUCICHHBIN 3TUIOBBIN CIIUPT, MOAKUCICHHAs BOa) HE
IIPEACTABIIACTCS BO3MOXKHBIM.

st mccnenoBanust OMOIOTHYECKOTO MaTepHaia Ha HATHINE «METAITHIECKUX SIZIOB)
HEO0XO0JUMO Pa3pyIINTh OPraHUYECKIE BEIIECTBA, C KOTOPHIMH CBSI3aHBI METAILILI, U TIEPEBECTH
WX B HOHHOE COCTOSIHUE. MEeToAbl, MPUMEHSIEMbIE JIJIsl 3TOM L€, MOXKHO MOAPA3IETUTh HA JIBE
TPYMIBI: METOABI CYXOTO 030JIEHHSI U METOBI MOKPOTO O30JIEHUSI, WJIK MOKPOM MUHEPAIIM3ALINH.

BBI60p METOAa MUHCPATIMU3ALUN OPraHNYCCKHUX BCIHICCTB 3aBUCUT OT CBOICTB HCCIIEAYEMBIX
QJICMCHTOB, KOJIMYCCTBA Hp06LI OHOJIOTUYECKOTO MaTcpurajia, MOCTYIIUBIICTO HA AHAJIN3, U T. O.

CYXOE O30JIEHUE U CIUIABJIEHUE OPTAHUYECKUNX BEIIECTB

B nureparype onucan psii crioco60B MUHEpAIM3alMU OPraHUYECKUX BEIIECTB, OCHOBAaHHBIX Ha
HarpeBaHuU HCClIeayeMbIX 00BEKTOB /10 BBICOKOM TemrepaTypbl. Hike Mbl oCTaHOBUMCS
TOJILKO Ha TEX CIIOCO0aX MUHEPATU3AIMU, KOTOPBIE B PAJIE CIydaeB MPUMEHSIOTCS B XUMHKO-
TOKCHKOJIOTMYECKOM aHalu3e (METOJ] CyXOro 030JIEHHs U METO/ CIUIABICHHUS).

MeTo Cyxoro 030JI€HHSI OCHOBAaH Ha HAaIPEBaHWH OPTaHUYECKUX BEIIECTB JI0 BHICOKOU
TEMIIepaTyphl P JOCTyTe Bo3ayxa. Cyxoe 0305eHue MPOU3BOAAT B haphopoBBIX, KBAPIIEBHIX
WY TUTATHHOBBIX TUTIISX. [Ipy pa3pyeHnn opraHuuecKnux BEIIeCTB ¢ IOMOIIBEO ATOI0 METO/Ia
Ha UCCIeJ0BaHue OepyT OTHOCUTENBHO HeOobmue HaBecku (1 —10 1) uccnemyembpix 00bEKTOB
(TUIIeBBIC MPOAYKTHI, OMOJOTHUYECKUIM MaTepyall U JIp.) U HarpeBaroT ux B turie 10 300—400
°C. YBenu4eHue HaBeCOK MCCIIeyEeMbIX 00bEKTOB SBIISCTCS HEXKETaTeIbHBIM, TaK KaK 3TO
3HAYUTEIIBHO YBEIIMYMBACT BPEMsI 030JICHUSI.

OTOT METO/ MUHEPAJIU3ALUY UMEET PsAJl HEIOCTATKOB, INIABHBIMU U3 KOTOPBIX SBIISIOTCS
YJIETyYNBAaHWE HEKOTOPBIX METAJUIOB WA UX COSANHEHUH B IIPOLIECCE HATPEBAHMUS, A TAKXKE
B3aUMOJICHCTBUE OTIEIBHBIX METAIIIOB C MATEPUAIIOM TUTJIEH. [Ipr cyxoM 0301€HUU TPYIHO
KOHTPOJIMPOBATh TEMIIEPATYPY UCCIEAYEMOI0 MaTepuaa HENoCPEACTBEHHO B TUIIIE. [Ipu
IIeperpeBe COAEPKUMOr0 TUTIISI HEKOTOPBIE METaJIbI MOTYT YJIETYy4MBaThCs. B miponecce cyxoro
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030JICHHSI OMOJIOTUYECKOTO MaTepuaa Jake TPy OTHOCUTEIHHO HEBBICOKOW TeMIlepaType
YaCTUYHO WJIM MOJHOCTBIO YJIETYYMBAIOTCS COCIMHEHUsI pTYTH, Tajuins U ap. [Ipu remneparype
BeImre 400 °C xyopuabl KaJMusl, CBUHIIA, cepedpa, IIMHKA, MAPraHIlad, MBIIILIKA SIBISIOTCS
nety4uumi. [Ipu Heckoabko OoJiee BEICOKOM TeMIepaType MOTYT yIeTyuYHnBaThCsS HEKOTOPHIE
COCTMHEHUS MEJI1, HUKEJsl, Xpoma | JIp.

B npouecce cyxoro 0301€HUs1 OpraHUYeCKUX BELIECTB IIPU BBICOKOW TEMIEPATYpPe LIUHK,
cepedpo, CBUHEIT U HEKOTOPHIE APYTHE METAIIIIBI MOTYT B3aUMOJIEHCTBOBATH CO CTCHKAMHU
KBapleBbIX U (GapPOpOoBbIX TUTIIEH, a KOOAIBLT CIIOCOOCH CIIABISITHCS CO CTEHKAMHU MJIaTHHOBBIX
TUTJICH WK B3aUMOJCHCTBOBATH C MaTepraioM (HapdOpOBBIX TUTIIEH.

Metoj cniiaBjieHHsI OPraHMYeCKUX BeIleCTB C HUTPATaAMU B XMMHKO-TOKCUKOJIOTHYECKOM
aHaJIM3e TIPUMEHSETCS Yallle, YeM METO]l CyXoro o3osieHus. [1ob3ysch MeTOIOM CIUIaBICHUS,
OMOJIOTUYECKHI MaTepHall WIK ApyTrue OpraHMuecKHe BEIIEeCTBA HATPEBAIOT C PACIIaBICHHBIMU
HUTpaTaMu LICJIOYHBIX METAJIJIOB. C HOBBIILIEHUEM TEMIICPATYPbI OKUCIUTCIIBHBIC CBOMCTBA
HUTPATOB YCHUIHUBAIOTCS. [Ipr 3TOM MOKET MPOUCXOAUTH OBICTPOE OKUCICHUE OPTAHUYECKUX
BCIICCTB, COIIPOBOXKAAIOIICECS BI)I6paCI>IBaHI/I€M N3 TUTJII MCJIKUX YaCTHUILL COOKEHHOU HpO6I>I.
OTMedeHbI cllydan B3phIBa MPU HATPEBAaHUHM HEKOTOPBIX OPraHMYECKHUX BEIIEeCTB C HUTPATaMHU.
Jis npenoTBpalleHus IPOTEKaHUs CIUIIKOM OypHOU peakiuu, KOTopas MOXKET
COTMPOBOXKAATHCS B3PBIBOM, MPU CIUIABICHUH IPUMEHSIOT HE HUTPATHI, a UX CMECHU C
KapOoOHAaTaMU IIEJIOYHBIX METAJIOB.

PA3PYIIEHUE BUOJIOTUYECKOI'O MATEPUAJIA A3OTHOM U CEPHOM
KNCJIIOTAMU

Mertox pa3pyieHust OMOJIOrMYECKOro MaTepHrasa a30THON M CEPHOM KHCI0TaMU SBISETCS
OCHOBHBIM METO/IOM, IPUMEHSAEMBIM b XUMHKO-TOKCUKOJIOTMYECKUX JIaopaTOpHsIX HalleH
CTpaHBl.

B navane MuHepann3anyuy KOHIICHTPUPOBAHHAS CEPHASL KMCIOTa UTPAET POIh
BOJIOOTHUMAIONIETO cpenicTBa. Ee posib Kak BOJOOTHUMAIOIIETO CPEJCTBA YCUIMBAETCS C
MOBBINICHUEM TeMIIepaTypbl. biaromaps BogJ0OTHUMAOIIEMY JEHCTBUIO KOHIIEHTPUPOBAHHAS
CepHas KHCIIOTa HApyIIaeT CTPYKTYpY KIETOK U TKaHel Ouonoruueckoro marepuana. [lpu
noBbIeHun TemiepaTypsl (Boime 110°C) u konienTparwu (10 60—70 %) cepHOl KMCI0THI OHA
NPOSIBIISICT OKUCIIUTEIbHBIC CBONCTBA M pa3iiaractcs ¢ BoiaencHuem okcra cepsl (1V).

AszoTHas KHCJIOTd, HAaXOAAIIasiCst B CMECH C CGDHOI\/JI KI/ICJIOTOI\/’I, BHaydaJI€ MUHEpPpaAJINU3alnn
ABJsieTcs ciabbiM okucaureneM. Co BpeMEeHeM 4acTh a30THOM KMCJIOThI IPU OKUCICHUN
OMOJIOrMYECKOr0 MaTepraia MpeBpallacTcs B OKCHUJIbI a30Ta U a30TUCTYIO KUCIOTY, KOTOPBIE
SBJISIIOTCS aBTOKATAIM3aTOPaMU JajibHENIIero 601ee MHTEHCUBHOTO IPoliecca OKHCIIEHUs
OpPraHMYeCKUX BEILIeCTB a30THOM kucaoToi. C 00pa3oBaHMEM OKCH/IOB a30Ta U a30TUCTOM
KHCJIOTBI, a TAK)KE C MOBBIIIEHUEM TEMIIEPATYPbl a30THAS KUCIIOTA MPOSIBIIAET ce0sl KaK CUIIbHBIN
OKHUCJIHUTCIIb.

B mpornecce HarpeBaHusi OMOJIOrHYECKOr0 MaTepuaa co CMEChIO a30THOM U CEpPHOM KHUCIOT
IIPOUCXOAUT HE TOJIBKO Pa3pylICHUE OPraHUYECKUX BELIECTB Y TUMU KUCIOTaMH, HO U Psif
NOOOYHBIX PEAKIUH, K UUCITy KOTOPBIX OTHOCSITCS PeaKLUu Cylb()UPOBaHUS U HUTPOBAHUS
OpraHMYEeCKUX coeAMHeHu. HuTpoBanuio u cyab(GupoBaHni0 B OCHOBHOM MOJBEPratoTcs
(beHUIIbHBIE TPYIIBI AMUHOKHUCIOT, 00pa3yIoIUXCsl IPU TUIPOIIN3e OETKOBBIX BEIIECTB
kuciaotaMu. HurpoBanue u cyib(upoBaHre OpraHUUYECKUX BELIECTB MPHU pa3pyLICHUU
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OHOJIOrTYECKOro Marepuaia CMECbIO a30THOH M CEpHOM KHUCIOT SABJISICTCS HEXCIIaTCIIbHBIM, TaK
KaK HUTpPO- U CyJ'IB(I)OCOe,Z[I/IHeHI/Iﬂ AOBOJIBHO TPYAHO paspymaroTCa CMCCbIO 3TUX KUCJIOT.

[Ipu pa3baBieHUN CEPHON M A30THOM KMCIOT BOJION CTENIEHh HUTPOBAHUS U CYJIb()UPOBAHUS
OpPraHUYECKUX COCIMHEHUI 3TUMH KUCIOTaMH 3HAYUTENIbHO yMeHblaeTcs. [loatomy
paspyinieHrue OMOJIOTUYECKOT0 MaTepraia MPOU3BOIUTCS HE KOHIICHTPUPOBAHHBIMH, & YACTUIHO
pa30aBIeHHBIMH a30THOM U CEPHOU KHCIOTaAMU.

B npouecce paspyiienns 6M0I0rH4ecKoro MaTepuasia CMEChIO a30THOM U CEPHON KHUCIOT
o0pa3yeTcss HEKOTOpOe KOIU4eCcTBO HUTpo-3uiicepHoi kucioTel HOSO 2 ONO, kotopas Meriaer
0OHapyXEHUIO KAaTHOHOB HEKOTOPBIX METAJUIOB B MUHEPATIU3aTaX.

B niepBoii craguu MuHepain3alui NPOUCXOANT NECTPYKIMs OMOI0rHYecKoro MaTepuaia
A30THOM U CepHOM KucIoTaMU, KoTopas 3akaHnuuBaercs 3a 30—40 muH (0 necTpykuuu cm. § 25).
B pesynbrare necTpyKIuM Mojy4yaeTcs Mpo3padHas xKHUJIKOCTh (IeCTPYKTAT), UMEIoIIast
JKEITOBATYIO HJIA OYPYIO OKPACKY.

Bo BTOpOIi cTaauu MuHEpanu3au MPOUCXOAUT pa3pylieHue (OKUCIECHHE) OPraHMueCcKuX
BELIECTB, HAXOAAIIMXCS B )KUIKOHN (aze (AecTpyKTarte), MOITy4eHHON TOocie 1eCTPyKINUN
OMOJIOrMYECKOro MaTepuaia. JTa cTaus pa3pylieHus 6osee AITUTeabHAast, YeM CTaIus
JECTPYKLUU.

J171st OKOHYATENHHOTO PA3PYIICHHUS OPTaHUYECKHUX BEIIECTB, HAXOSMIIMXCS B )KUIKOH daze, K
HEeW TTpU HArpeBaHMH T10 KaIUIAM MPUOABIISIOT a30THYIO Kucao0Ty. [lomHoe pa3pymienue
OpPTaHMYECKUX BEIIECTB B MKUAKOU (ha3e 3aBUCUT OT KOJTUYECTBA MPHOABIAEMOI a30THOM
KUCIOTEI. OT pubaBiaeHUs OOTBITUX KOJIUYECTB a30THON KUCIOTHI TPOUCXOAUT OOMIHHOE
BBIJICTIEHNE OKCU/IOB a30Ta, BBIXOISAIIUX U3 KOJIOBI U 3arps3HAIOIMINX aTMochepy T1adopaTopuu.
Ot ipubaBeHUs B KOJIOY HEJOCTATOYHBIX KOJUYECTB a30THON KMCIOTHI HAXOSAIIUECS B HEH
OpraHMYECKHe BEIIeCTBA OOYTIIMBAIOTCS TOPSYEi CepHOM KHCIOTOH, O YeM CBUETENILCTBYET
MOTEeMHEHHUE KIIKOCTH B Kosibe. [Tpu o0yrimuBaHuy OpraHMYeCKUX BEIIECTB CEPHON KUCIOTOM
U3 JKUJKOCTHU € BBIXOSIIIUMU ra3aMy MOTYT YJIETYYUBATbCS COEIMHEHUS MbIIIbsIKA U PTYTH.

Pa3pyienue 61onornyeckoro MaTepraia a30THOM U CEpHON KHUCIOTAMU CUUTAETCS
3aKOHUYEHHBIM TOTJIa, KOT/Ia MOCIIe IPEeKpaIeH sl 100aBIeHUs a30THON KUCIOTHI (TIpH
HArpeBaHUU KOJIOBI) OYAYT BBIIEIATHCS O€ble Iaphl CePHOU KUCIIOTHI M HEe OYJET MPOUCXOIUTh
MOYEepHEHNE MUHEpaIN3aTa.

[losny4yeHHbII MUHEpANIHU3aT UCIIOJIB3YIOT U1 OOHAPYKEHUS U KOJIMYECTBEHHOT'O OIIPEIEICHUS
«MEeTATMUECcKUX A710B». OHAaKO OOHAPYKEHUIO U KOJTMYECTBEHHOMY OIPE/IEICHNI0 KaTHOHOB
HEKOTOPBIX METAJUIOB MEMIAOT a30THASI M a30TUCTAsI KUCIIOTHI, @ TAKXKE OKCUJIbI 430714,
HaxoZsIIKecs B MUHEpanu3aTax. B ¢BA3U ¢ 3TUM MUHEpAIU3aThl, IIOJTYyYEHHBIE IIOCIIE
paspyuIeHus: OMOJIOTHYECKOro MaTepuaa, HoABEPralT JeHUTPALUN.

JlenuTparus — npouecc 0CBOO0XKIEHUsI MUHEPAIU3aTOB OT a30THOM, a30TUCTOH,
HUTPO3UJICEPHOUN KUCIOT U OKCUA0B a30Ta. Ha mepBrIX 3Tanax npuMeHeHUs] METOAa
paspylIeHUs] OPraHUYECKUX BEIECTB a30THOW M CEPHOUN KMCIO0TaMU JUIsl JeHUTPALUU
MUHEPATIN3aTOB MPUMEHSIICS TaK Ha3bIBAEMbIN T'UAPOJIN3HBINA METO. DTOT METOJ OCHOBAH Ha
pa30aBIeHUN MUHEPAIN3aTOB BOJIOM U Ha MOCIEAYIOIIEM HarpEeBaHUM MOTyUYEHHBIX KHUIKOCTEH.
[Ipu HarpeBaHuy MUHEPAIN3aTOB, pa30aBICHHBIX BOJIOU, yIETyUYNBAIOTCS a30THAs, a30THUCTas
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KHCJIOTHI U OKCHUJIbI 230Ta, @ HUTPO3UJICEpHAs KHUCI0Ta MPU YKa3aHHBIX YCIOBUIX MPAKTHYECKH
He yneryuyuBaeTcs. OHa MOCTENEHHO Pa3Jiaraercsi BOJAOH (THAPOIU3YETCs).

A3zoTHCTas KUCIIOTa, 00pa30BaBIIASCS TPU PA3I0KEHNN BOJIOW HUTPO3UICEPHON KUCIIOTEI,
yJIeTy4uBaeTcs pu HarpeBaHUM. [l 0cBOOOKICHNSI MUHEPAIN3aTOB OT a30TCOAEPIKAIIUX
KUCJIOT ¥ OKCHJIOB a30Ta (BKII0Yast HAITPO3WICEPHYIO KUCIOTY) C TOMOIIBIO 3TOT0 METO/1a
tpebyercst 15—17 4 paGouero BpeMeHH.

J1sl feHuTpan MUHEPAIN3aToB MO3AHEe OBUIN MPEITI0KEHBI MOYEBHHA, CYIbMOUT HATPUS U JIP.
C noMOIIIbI0 MOYEBUHBI MPOLECC JCHUTPALUN MUHEPAJIN3ATOB 3aKaHYMBAETCs 3a 3—S5 MUH (Ipu
135— 145°C), a ¢ momomsto cynbdurta HaTpus — 3a 10—15 MuH (ipu TEMIIepaType BbIIIe
100°C).

B 1952 r. ®@. B. 3aiikoBckuii IpeayioKuI METO ICHUTPAIIMH MUHEPATH3aTOB (HOPMaIbICTUIIOM.
[Tpu B3aumonelicTBuu hopMasbaeruia ¢ a30THOW KHUCIOTOM, KOTOpasi MOYTH BCETJa HAXOAUTCS
B MUHEpAJIN3aTe, BBIACISICTCS a30T:

4HNO 3+ SHCHO --->2N 2+ 5CO 2+ 7H 2 O.

B pesyabTare B3aUMOICHCTBHUS a30THCTON KUCIOTHI ¢ (hOPMAIIBIACTUIOM BBIACISIOTCS a30T,
okcun azora (1), okenn yraepona (IV) u Bona:

4HNO 2 + 2HCHO ---=> N 2+ 2NO +2CO 2+ 4H 2 O.

Oxcuyt azota (I1) okucnsercst KMcIopo10M Bo3ayxa a0 okcuaa azora (IV), koTopslit mpu
B3aUMOJICVICTBUY C BOJIOU JAET A30THYIO M A30TUCTYIO KHUCIOTBHI!

NO+O—NO22NO2+H 20 --->HNO 2+ HNO 3

OO6pa3oBaBuInecs Ipy TOM a30THasi U a30TUCTAasi KUCJIOThI PEarupyroT ¢ GopManbIerujiom, Kak
YKa3aHO BBILLE.

HuTtposuncepHas kucaoTa npu HarpeBaHUU C BoJ10M paziaraercs. OOpa3oBaBIIasicsi PU 3TOM
A30THUCTasl KUCIIOTA pearupyer ¢ GopMaibIeruioM, Kak yKa3aHo BBIIIE.

Jlns neHuTpanuu MUHEpaIu3aToB, MOMYyUYEHHBIX IPU pa3pylIeHMH OMOJIOTHYECKOro MaTepuana
A30THOM U CEepHOU KMCIOTaMu, K HUM IpuOaBisiioT 10—15 Mt Bosibl. B 3Ty XuaKoCTS,
HarpeTyo 10 110— 130°C, ocTopoxHo 1o karuisMm npubasisitoT Gopmanus (40 %-it pacTBop
dopmanpaeruna). [Ipu sTom HabmogaeTcss OOMIIBHOE BhIEIEHUE My3bIpbKoB rasza (N 2 u NO),
MHOT]Ia UMEIOIIIETO OpaHkeBO-0ypyro okpacky (NO 2 ). [Iporecc qeHUTpali MUHEPAIN3aTOB
hopmanuHom 3akaHuMBaercs 3a 1—2 MuH. [l 3T0i 1enu TpedyeTcst OT HeCKOJIbKUX Kalelb J10
HECKOJIbKUX MIJUTMIMTPOB opmanuna. M36pITok hopManbaeruia, He BCTYIHUBIIETO B PEAKIIUIO
C @30THOM M a30TUCTON KMCIOTAMH, YIAJISIFOT HArPEBaHUEM KUAKOCTH B TeueHHne 5—10 MuH.

J71s IpoBEpKHU MOJIHOTHI AICHUTPALIMY MUHEPAIN3aTOB POBOAAT PEAKIIUIO C PACTBOPOM
mudenunamuna (0,5 r audenmnamuna pactBopsoT B 100 r KOHIEHTPUPOBAHHON CEPHOM
KHUCJIOTHI U prOaBisitoT 20 M1 IUCTHIIIIMPOBAaHHOM BoAbl). Ha mpenMeTHoe cTekso nin Ha
baphopoByIO INIACTUHKY C YIiyOJIeHHeM HaHOCAT 1—2 KaIiu MUHe-paiu3aTa, K KOTOpoMy
npuOaBIsIOT 1 Karumo yKa3aHHOTO BBIIIE pacTBOpa AueHIaMuHa B cepHoii kuciote. [Tpu
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HAJIMYUN a30THOM, a30THCTON KUCIIOT MJIM OKCHU/IOB 230Ta B MUHEPAJIN3ATE TOSBIISCTCS CHHSS
OKpacka. DTa peaklys OCHOBaHA Ha OKMCJIEHUH JU(EeHUIaMUHA a30THOW KUCIOTON U
MPOIyKTaMH €€ pasiiokeHus. BHauane npu okucinennu audeHnaaMuaa 0opasyercs 0eCliBETHBIN
TueHna0eH3u-11H, IPU OKUCIECHUH KOTOPOro 00paszyeTcs COeUHEHNE, NMEIOIIEe CHHIONO
OKpacky./leHuTpanus cunTaeTcsi OKOHYEHHOU TOT/a, KOT1a peaKIusi MUHEPaIn3aTa ¢ pACTBOPOM
Jdennnamuta Oynet oTpunarenbHoil. Eciu ot npubasnenus pactopa audeHniaMmmuaa K
MUHEpaJIN3aTy OH OKPAIIMBACTCSI B CHHUI 1IBET, TO JICHUTPALIUIO IPOBOISAT IIOBTOPHO.

4. UnawcTpaTHBHBIN MaTepHaJ: CIaiibl, TaOIUIIbI
5. JIuteparypa: IIpuioxenue 1

6. KouTpoJibHbIe BOonpockl (00paTHast CBSI3b)

l. Yro Takoe »skcrpakuua? I[lepeuucnure OCHOBHBIE CTaJAMM IpolEcca OSKCTPaKLUUU U3
OMOJOTrUYECKOr0 MaTepuana.

2. HazoBute o00mmue METObl H30JMPOBAHUS JIEKAPCTBEHHBIX BEIIECTB M3 OMOJIOrHYECKOI0
00BEKTA.

3. OT 4ero 3aBUCHUT CTECTICHb U3BJICUCHUS?

4. Ha3zoBuTe 4YacTHbIE METOJbI HM30JMPOBAHUS JIEKAPCTBEHHBIX BEIIECTB U3 OHOJIOTHYECKOIO
o0BeKTa.

5. B dem 3akirodaercs CyIIHOCTh METOJA HW30JHUPOBAHMS TOJKUCICHHBIM CIHUPTOM (METOH
Craca-Otr0)?

6. CyIIHOCTh METO/a U30JIMPOBAHUS MOJKUCICHHON Booi (MeTon A.A.BacunbeBoit)?

7. 151 9ero moaydaroT KUCJIOe U HIEI0YHOE XJI0pOPOPMHOE U3BJICUECHUE?

8. Ilepeuncnute cmocoObl OYMCTKH BBITSKEK U3 OHMOIOTHYECKOr0 MaTepuaa.

TEMA - JIpoOHBIH MeTOA AaHAJH3a «MeTAJJI0OB». MeToAbl KOJHUYECTBEHHOIO
onpeaeJeHUs «<KMeTAJIHYECKUX» A10B.

2. Hesb: O3HAKOMUTH CTYAEHTOB C METOJAMHU OOHApY>KEHUS U KOJIMYECTBEHHOI'O OIpEeAEIECHHS
MeTAUTMYECKUX Npu npoBeaeHHH X T, 4ToObl CTyAEHT 3HAI M MOT NPUMEHHTh UX B CBOCH
IIPAKTUYECKOHN NEATEIbHOCTH.

3. Te3uchl JeKIUH

Jist oOGHapy KeHHsI HOHOB METAJJIOB, COJEPKAMMXCS B MUHEPATU3aTaxX, IPUMEHSIOT PeaKIuu
00pazoBaHMs 0CAJIKOB, MUKPOKPUCTAINTIOCKONUYECKHE U IBETHBIE Peakilnu. B psne ciyyaes st
3T0ﬁ Ieiau HpI/IMeHSIIOTCSI (1)I/ISI/IKO-XI/IMI/I‘-IGCKI/IC METOBI.

[Tockonbky OTpaBIeHHS COETUHEHUAMHI METAIJIOB IPOMCXOIUT MOCIE MOCTYIUICHHSI B OPraHu3M
MaJIbIX KOJMYECTB PAa3IMUHBIX XUMUYECKNX COEAUHEHNH, COJIEPKAIINX METAILIbl, B TPYITHOM
MaTepHale 3TH METaJJIbl MOTYT HAXOJUThCS TOJIBKO B HE3HAUUTENIbHBIX KoJauuecTBax. /s
0OHapy>KEHUsI STUX KOJIMYECTB HOHOB METAJUIOB B MHHEpAIN3aTax TpeOyroTcs cnennduyeckre u
qyBCTBUTEJIbHBIE PeakMi. OJHAKO K UyBCTBUTEJIBHOCTH PEAKLUN HA «METAJNINYECKHUE S1bD B
XUMHKO-TOKCHKOJIOTHIECKOM aHAJIN3€ MPEAbABISIOTCS U Apyrue TpedoBanus. [lockombKy
HEKOTOPbIE TOKCUKOJIOTUYECKH BaXKHbIE METAILIbI SIBJISAIOTCS HOPMAJIbHOM COCTaBHOM 4acThIO
TKaHel oprann3Ma (cM. Tabu. 7), peakuu, IpuMeHsieMble Ui O0HAPYKEHHSI STHX METaJJIOB B
MUHEpaJln3aTax, 10 YyBCTBUTEIbHOCTHU JOJKHBI ObITh TAKUMH, KOTOPbIE HE J1al0T
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MMOJIOKUTCIBHOI'O PE3yJibTaTa ¢ MUKPOKOJINYECTBAMU HOHOB MCTAJIJIOB, BXOAAIINUX B COCTAaB
TKaHEH opraHu3ma. )KCJ'IaTCJ'ILHO, YTOOBI ATU pcakuuunu OBLIH MOJOXXUTEILHBIMH TOJBKO C
OTHOCHUTEIBHO OOJIBIIMMHM KOJIHMYECTBAMU HOHOB MCTAJUIOB, COCAWHCHUS KOTOPBIX BEI3BAIU
OTpaBJICHUC. O,Z[HaKO TAaKUC PpCAKIUU B pALC CIIYyUacB HOJIOGpaTL TPYAHO.

BonbIIMHCTBO OKpaIIEHHBIX COEIMHEHM, 00pa3yIOUINXCs IPU B3aUMOIEHCTBUM HOHOB
METaJUIOB C COOTBETCTBYIOLIUMU PEAKTUBAMM, SIBJISIOTCS KOMIUIEKCAMU UM MOHHBIMU
accolpaTaMu.

Honnsie acCouaThI. B ananuTHyecKol XMMHMHU U XUMHUKO-TOKCHUKOJIOTHYECKOM aHaJIN3€e JJIsA
I/II[GHTI/Id)I/IKaHI/II/I u (1)0TOM6TpI/I‘-I€CKOFO OIpECaACIICHUA PsAia BCUICCTB ITPUMCHAIOTCA PEAKIIUU
O6pEBOBaHI/IH HMOHHBIX aCCOIIMAaTOB. OCOOEHHO YacTo TH PpCaKku UCIIOJIBb3YIOTCS JJIA
06HaPY)I<GHI/I$I N KOJIMYCCTBCHHOI'O OIIPCACICHUA AJIKAJIONI0B U «METAINIMYCCKUX SA10B)».

Hounnbie acconuarsl (MOHHBIE TIAphl) MPEACTABISAIOT COOON HE MOJHOCTHIO AUCCOLUUPOBAHHbIE
cosieoOpaszHbie coenuuenrs. OHU 00pa3yrOTCs B PE3yIbTaTe aCCOLUAIMH MPOTHUBOTION0KHO
3apsDKEHHBIX MOHOB. VX HE cienyeT OTOKIAECTBIIATH ¢ HEAUCCOLMMPOBAaHHBI-MU MOJIEKYJIAMHU,
TaK KaK B accoluaTax MOHbI yJep>KUBAIOTCA I c1a0biMu cuiamu Ban-nep-Baanbca. [lpu
YCWJICHUH B3aUMOJACUCTBUS MEXAY HOHAMHU B IIpeieax OJHOT0 MOHHOIO accoluara XxapakTep
CBS3M MOXKET U3MEHSTHCS OT 3JIEKTPOCTATHUECKOI0 J0 KOBaJIeHTHOr0. CrIOCOOHOCTHIO
00pa30BbIBaTh HOHHBIE ACCOLIMATHI B OCHOBHOM 00JIaJIaf0T KPYIHBIE HOHBI.

B aHanm3e UCOIB3yIOTCS peakiuu 00pa30BaHUs HOHHBIX aCCOIMATOB IPH B3aWMOICHCTBHN
XJIOPAHTUMOHATOB C METHJIOBBIM (DHOJIETOBBIM, OPUIIMAHTOBBIM 3eJI€HBIM U Ap. OmrcaHbl
MOHHBIC aCCOITUATHI I1e3Hs C TETPapOaHOBUCMYTATOM. MIOHHBIE acCOIMATHI 00pa3yIOTCs
KaTHOHAMH OCHOBHBIX KpacUTeNel ¢ aHMOHAMU, MPEACTABIISAIONINE COOOM allMIOKOMITTICKCHI
metamnos ([HYCl 412, [Hgl 412, [Bil 4] — u ap.). JIns oO6Hapy»KeHUs MBIIIbIKA HCHOTB3YIOTCS
HMOHHBIE aCCOIUATHI, KOTOPhIE 00Pa3yIOTCs MPHU B3aUMOICHCTBUN MBILIBIKOBUCTOTO BOIOPO/Ia C
JTUATUIIUTHOKApOAMUHATOM cepebpa B MUPUIMHE, U T. 1.

Peaknun o0pa3oBaHusi BHYTPHKOMILIEKCHBIX coequHeHui. [ uaenrudukanuu u
KOJIMYECTBEHHOTO ONPE/IENICHNs KaTHOHOB METANIOB B XUMUKO-TOKCUKOJIOTUYECKOM aHaIHN3€
IIMPOKO MCIIONIB3YIOTCS peakiu 00pa30BaHus BHYTPUKOMILIEKCHBIX COeIMHeHU. B kauecTBe
PEaKTUBOB AJIs YKa3aHHOM LI€JIM YacTO MPUMEHSIOTCS AUTU30H, TUATHIIIUTHOKapOaMUHAT
aMMOHUS U Jp.

JAuTH30H (qudeHmITHOKapOa30H) MPeICTaBIsAEeT COO0 TOHKNE CHHEe-YepHBIE UIJIEI C
(H0IETOBBIM OTTEHKOM. /IUTH30H NPaKTUYECKN HE PACTBOPUM B BOJIE, HO XOPOILIO PacTBOPSETCS
BO MHOT'MX OPraHMYECKHUX PACTBOPUTENSIX. B aHAINTHYECKON N TOKCUKOJIOTMYECKON XUMUU JIISt
DPAcTBOPEHUs TUTU30HA MPUMEHSIOT YEThIPEXXJIOPUCTHIN yraepo uiu xjaopogopm. PacTBopbl
JUTU30HA B XJI0pO(OPME U B HEKOTOPBIX JIPYTHMX OPraHUUECKUX PacTBOPUTENSIX 00Ia1at0T
JUXPOMATU3MOM (TEMHO-KpacHasi OKpacka pacTBOPOB JAMTH30HA B TOJICTBIX CIOAX MPH
pa30aBICHUH IEPEXOIUT B APKO-3€JICHYIO).

B Monekyne gutu3oHa COACPIKUTCA JIBa ATOMdA BOAOPO/Jdd, KOTOPHIC CIIOCOOHEBI 3aMCIIAaTbCA Ha
HOHEI MeTaJUT0B. Hanmndame B MOJICKYIIe AUTHU30HA T'pyHIibl —C—S YBCIINYUBACT ITOABUKHOCTDH
OIMKaKIIero K CcEpc aroMa BOAOpOa4a B —NH-rpynne, T. €. YBCIIMYUBACT KUCJIIOTHBIC CBOMCTBA
9TOI0 pCaKTHBaA. HOBTOMy JUTHU30H B KHCJIBIX PAaCTBOpPAX ¢ KATHOHaAMU METAJ1JIOB 06pa3yeT
TOJBKO OJHO3aMEIlIECH-HbIe coenHeHus. 10 ABMKHOCTh aTOMa BOAOPO1a BO BTOpOﬁ —NH-
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Ipynne JuTrU30Ha 3HAYUTCIIbHO MCHbIIAA, YEM B nepBoﬁ. B c¢Bs3m ¢ 3THM 3aMCIICHUC BTOPOIoO
aToMa BOJAOpOJia B MOJICKYJIC AUTU30HA MOXKET ITPOUCXOAUTDH TOJILKO B CHHLHOH.IGHO‘-IHOﬁ cpeace.

JINTU30H MOKET OBIThH B IBYX TayTOMEPHBIX opMax:

S SH
/ 3 Y
CyHs— N=N—C 2CeH,—N=N-—C .
i N\NH—NH—C,H, = * N\N—NH—C;H,

B ananu3ze umeroT 3Haue€HHE TOJIBKO OJHO3aMEIICHHBIS (KI/ICJ'ILIC) JAUTU30HATEI.

PacTBOpbI 1MTH30HA B OPraHUYECKUX PACTBOPUTEIIAX UMEIOT JIBa MAaKCHUMyMa MOIJIOIIEHUS B
BUAMMOI 06nacTu criekrpa. Tak, CreKkTp pacTBOpa AUTU30HA B UETHIPEXXJIOPUCTOM YIIepoJie
MMEET JIBE [0JIOCHI TIOIIONIeHHs ¢ MakcuMyMamu 1ipu 450 u 620 um. Monsipabie
K03(ppHLIMEHTHI CBETOMOIJIOICHNS AUTH30HA B TOM PACTBOPE COOTBETCTBEHHO paBHbI 20 000 u
32 800. bosiee MHTEHCUBHBIM SIBJISIETCS MAKCUMYM IIPH JIIMHE BOJIHBI, paBHOI 620 HM.

JIMTH30HATHI JKesle3a M MapraHia sBJsOTCS HECTOUKUMU U OBICTPO pa3znaratorcs. J(UTH30H npu
XpaHEHUHU nojBepraercs okucieHuto. Iloatomy nepea ynorpedieHrneM AUTU30HA IS
AHAJTUTUYECKUX 11eJIeil OH TOJDKEH ObITh ouuileH oT npumeceit. Croco0 OYMCTKU AUTU30HA U
IIPUTOTOBJIEHHUE €r0 pacTBOPOB MpuBeAeH B [Ipmnoxenun 1, peaktus 12.

I[naTnnzanoxapﬁaMaTm. B XMMHKO-TOKCHKOJIOrMYECKOM aHAIN3E JJIsI pasaciICHUA U
Q)OTOMeTpI/I‘—IeCKOI‘O OIpPEACIICHNA HOHOB HEKOTOPHIX MCTAJIJIOB IIMPOKO UCIIOJIB3YIOTCA COJIN
I[I/IZ-)TI/IJ'II[I/ITI/IOKap6aMI/IHOBOI71 KHUCJIOTHI:

H,C, S
“N—c? .

H,C,”  \SH

JustunaurnokapoamunoBas kuciora (JIJITK) necroiikas. J{ns aHaTUTHYECKUX TICNICH B
KaueCTBE PEaKTHUBOB IPUMEHSIOTCSI HATpUEBAasi U aMMOHHUEBAsl COJIM TUATUIANTHOKApOAMUHOBOM
KHCIIOTBL. DTH COJIM XOPOIIIO PaCTBOPSIOTCS B BOJIE, UX PacTBOPKI OeciBeTHBI. HaTpuenas u
aMMOHHEBAsSI COJIH TUATHIUTHOKAPOAMHHOBOM KUCIIOTHI C KATHOHAMH TSKEIIBIX METAIIJIOB
00pa3yroT BHYTPUKOMILIEKCHBIE COeAMHEHUS (AN TUIIUTHOKApOAMaThI):

HCy fs‘\
N—C  Mejn.

HEC;,/ \g/”

OTH coeMHEHHS CIT1a00 PACTBOPSIIOTCS B BOJIC U XOPOIIO —B HEKOTOPBIX OPraHUYECKHX
pPacTBOPUTEIISAX. BONBIIMHCTBO BHYTPUKOMITIEKCHBIX COSMHEHUI TSKEIBIX METAIIOB C
TUATUITUTHOKAPOAMHUHOBOU KUCJIOTON B OPraHMYECKUX PACTBOPUTEIISIX OSCIBETHBI. TOIBKO
HEKOTOPBIC PACTBOPBI ATUX COCAMHCHUN UMEIOT OKpacKy. Tak, TU3THIIuTHOKapOamMaT MeIu
uMeeT OYpYI0 OKpacKy (A maxe = 440 HM), BUCMyTa — XKEATYIO (A maxe = = 370 HM), xeinesa (1) u
(1) — 6ypy10 (A make = 515 HM), HEKEIIS — KEATO-3€TMCHYIO (A maxe = 395 HM), KOOaIbTa —
3e71eHYI0 (A maxe = 650 M), onoBa (I1) u (IV)—opamxeyio, xpoma (I11) — 3enenyro.
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Jlns BbLACTIEHUS AUATUIIINTHOKAapOaMaTOB METANIOB U3 PACTBOPOB U AJIS Pa3AeIeHUs X cMecei
IIPUMEHSIOT METO dKCTpakuuu. [Ipu 3ToM B psie CilydaeB NMOJIb3YIOTCS. MACKUPYIOLIMMHU
cpelcTBaMu (IUTpaTamu, nuanuaamu, kommiekconom III u ap.). U3 ammuauHnoii cpenbl,
cozepskaeil uurparsl M koMmiiekcod III, oprannueckuMu pacTBOPUTENIMU SKCTPAruPyOTCs
mTuaAnTHOKapoamatel meau, prytu (IT), cepebpa u BucmyTa. [1pu Hanmuunu nUaHUI0B
IKCTPArHPYIOTCS JHATHIINTHOKapOaMaThl BUCMyTa, Kaamusi, ceunna u rammus (111).

Ot mpubaBiIeHUST MUHEPAIBHBIX KUCIOT K TUATUIAUTHOKapOaMaTaM HATPUs U aMMOHHUS OHU
pas3nararoTcs U BBIIEISIETCS TUATHIAUTHOKapOAMUHOBAS KUCIIOTA, KOTOPAsl SIBJISETCS
Hecroiikoi. [Ipu pH = 4 u HIbKe 9Ta KUCIIOTa pa3naraeTcs ¢ BBIACICHHEM AU TUIAMUHA U
cepoyriiepoja:

H,C,

S  HG
Sec?Z o ONH-LGS,

H,c,”  N\SH H,”

JIis SKCTpaKIUK KATHOHOB TSKEJIBIX METaJIOB U3 PACTBOPOB B BUJIE TUATUIIIUTHOKapOaMaToB
MOCTYTAIOT TaK: UCCIEIYEMBIN PacTBOP NOBOJAT 10 pH = 5 1 npubaBnsioT pacTBop
IVATUIIIUTHOKapOamara aMMoHus Ui HaTpus. [Ipu 3ToM 00pasyroTcst AU THIIIUTHOKapOaMaThl
COOTBETCTBYIOIMX KaTHOHOB. 3aTeM MPUOABISAIOT PACTBOD MUHEPAIBHOM KUCIOTHI, B KOTOPOU
JVATWIIUTHOKAapOaMaThl TAXKEIbIX METAJIOB HE pa3jiararTcs, a B Te4eHne 2—3 MUH
paznaraercs U30bITOK AMATWIIUTHOKapOaMaTa aMMOHUS, SIBJISIOLIETOCS] pEaKTHBOM, C
o0Opa3oBaHueM JU3TUIIaMuHa U cepoyraeposa. [Tocne paznoxeHns n30bITKa peakTHBa
MHUHEPAIBHBIMU KHCIOTaMHU IKCTPATUPYIOT AMITUIIUTHOKAPOAMAThI TAKENBIX METAIJIOB
OpPraHUYECKUMHU PACTBOPUTEIAMMU.

J1J1s1 KOJIMYECTBEHHOTO OMPEIEICHHS «METAITMUECKHX S710B» B XUMUKO-TOKCHUKOJIOTUYECKOM
aHaIM3e MPUMEHSIOTCS TPaBUMETPUUYECKUE, TATPUMETPUYECKUE U (POTOKOIOPUMETPUUECKUE
MeTO/]Ibl. BONBIIMHCTBO 3TUX METOANK U3JI0KEHO B METOJUUECKUX YKa3aHUAX, U3/IaHHBIX
['maBHOM cyneOHO-MEUITMHCKON dKcTiepTH30i Munuctepcersa 3apaBooxpanenust CCCP.
Onucanue 3Tux MeToAuK npuseaeHo B padore A. H. KpbuioBoit «MccnenoBanue

OHOJIOTHYECKOTO MaTcpHrajia Ha «KMCTAJNIMYCCKUC AbD» I[pO6HBIM METOAOM» (M, MeI[I/II_[I/IHa,
1975).

I[J'ISI KOJIMYCCTBCHHOI'O OIPCACIICHUSA HCKOTOPBIX «MECTAJINIMYCCKHUX SAT0B» pa3pa60TaHo 1o
HECKOJIBKO METOJUK, KOTOPBIC ICPCUNCIICHLI HUXKE.

['paBUMETPUUYECKHIA METO/] PEUTOKEH IS KOJHYECTBEHHOTO OTpe/IeNieH s Oapus (B BuIe
ocaska BaSO 4).

TI/ITpI/IMeTpI/I‘IeCKI/Ie MCETOJbI, TPCAJIOKCHHBIC IJIS1 KOJIMYCCTBECHHOI'O OIIPCACIICHUA
CMCTAJUIMICCKUX AO0B», OTIINYAIOTCA APYT OT Apyra NIpUMCHACMbBIMU IJIA 3TOM 1IeNIHn
TUTPOBAHHBIMHU PACTBOPAMMU. I[J'ISI KOJIMYCCTBCHHOI'O OIIPCACIICHUA COCJIMHEHHU BHCMYVYTA,
CBHHIIA, MCJIH, 6ap1/1;1, KaaAMUA U HMHKa pCKOMCHIOBAaH KOMHJ’IGKCOHOMCTpI/ILIGCKI/Iﬁ METO/.
Onpez[eneHI/Ie CBHHIIA ITPOU3BOAAT € TOMOLIBIO HOAOMETPHUYICCKOI'0O METOAA. I[J'ISI
KOJMYCCTBCHHOI'O OIIPCACIICHUA ce[ze6[2a IpCaAIOKCH pOI[aHI/IIlOMCTpI/I‘IeCKI/If/'I METO/.
ApFeHTOMCTpI/I‘IeCKI/Iﬁ MCTOI MMPEMJIOKCH I KOJIMUCCTBCHHOI'O OIIPECACIICHUSA MbIIIbAKA.
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BoBIIMHCTBO HOHOB METAJNIOB, HAXOISANINXCS B MUHEpalin3are (WId B ICCTPYKTATE),
OmpeAensoT (HOTOKOTOPUMETPUYECKUM MeTOJoM. C ATOM 1ENbI0 B KAUECTBE PEAKTUBOB
MPUMEHSFOT JIMTU30H (JUIS ONPEISIICHUS PTYTH, CBUHIIA, cepedpa M TaJUTUs ), MaJaXUTOBBIA WITH
OpPUILTMAHTOBBIN 3€ICHBIN (IJIs1 ONIPeIeTICHHsI CYPbMbI U Taluus), Audennnkapoasua (s
oIpezesieHUs] XpoMa), AUITUIIIUTHOKapOamMaThl (17151 ONpeieTIeHHs] Me/Id U MbILIbSIKA),
TUOMOYEBUHY (A1 onpeienieHus: BUcMyTa). DOTOKOIOPUMETPUUIECKUI METO OMPEICICHHUS
MOHOB MapraHiia OCHOBAH Ha IMEPEBEJACHUH YTHX HOHOB B IIEPMAHTaHAT.

BusyanbHble KOJIOpUMETPUUECKHUE METO/IbI (METO/BI CTAaHAAPTHBIX CEPHil) PEKOMEHIOBAHbI JIs
KOJIMYECTBEHHOTO OIPEICIICHUS PTYTH M MBIIIbsIKA. PTYTh ONPeNesifoT 0 HHTEHCUBHOCTH
okpacku cycnensun Cu 2 [Hgl 4 ], a MblliIbsik — 110 OKpacke MHIAMKATOPHBIX OyMaKeK,
NPOMHUTAHHBIX OPOMHIOM WIIM XJIOPHUIOM PTYTH.

4. UnacTpaTHBHBIN MaTepHaJi: CIaiibl, TaOIUIIbI
5. JInteparypa: IIpuioxenue 1

6. KoutpoJibHble Bonpockl (00paTHasi CBSI3b)

1. Uto o3HauaeT HampaBJIeHHbIN aHAINU3 Ha GapOUTypaThI?

2. Kakumu MeToiaMu IpOBOJIAT U30IMPOBaHKE 0apOUTYypaTOB U3 OMOJIOIMYECKOro MaTepHaa mpu
HanpaBieHHOM XTA?

3. Kak npoBoautcst TCX ckpuHHUHT Ha OapOUTypaThi?

4. Ilepeuncnute oO1IHMEe peakui Ha 0apOUTYpaThI.

5. OObsicHute, mouemy Ha OapOMUTypaThl MOCIE HPOBEACHUS OOLIMX pPEeaKIMi, MPOBOIATCS

00s13aTeIHHO YaCTHBIC PeaKIn?

6. [Tepeuncnute YacTHBIC peakivu Ha OapOUTYPATHL

7. Ha ueM oCcHOBaH MPHUHLUN CIIEKTPOPOTOMETPUUECKOTO orpeesieHust bapoutyparos B X TA

1. TEMA - TIpynna BewmecrB, H30JMPyeMbIX H3 OHMOJIOrHYeCKOr0 MaTepuaja
HACTANBAHHMEM BOJ0I B COYECTAHUH C THATU3OM

2. Heﬂb: O3HaKOMHTH CTYACHTOB C MCTOAAMU 06Hapy>K€HI/IH H KOJIMYCCTBCHHOI'O OIMPCACIICHUS
BCIICCTB, U30JIUPYCMBIX U3 OMOJIOTTYSCKOTO MaTcpHrajia HaCTauBaHUCM BOJOM B COUETAHUH C
JAUAIN30M.

1. Te3ucol JeKINN
K rpymrme BemiecTs, KOTOpbIE H30IUPYIOTCS U3 PA3TMUHBIX 00ObEKTOB HACTAMBAHUEM HX C
BOJIOM, OTHOCSTCS MUHEPAJIbHBIC KMUCIOTHI, IEJI0YH W COJIM HEKOTOPBIX MHHEPATbHBIX
KHUCJIIOT. I[J'ISI OYNMCTKHU BOJAHBIX BBITSAXKECK U3 I/ICCJICZ[yeMBIX O6’bCKTOB HpI/IMeHSHOT
bUIbTPOBAHNE WU IICHTPU(PYTrOBaHHUE, & 3aTEM METO/T JINATU3a.

HCKOTOpI)IG ABTOPbI MUHCPAJIIBHBIC KUCJIOTHI, HICJIOYN U UX COJIM OTHOCAT K I'PYIIIC BEUICCTB,
KOTOPBIC U30JIMPYROTCA U3 UCCIICAYCMBIX 00BEKTOB MCTOJOM JMajIn3a. Takas
XapaKTCPHUCTHUKA Z!aHHOﬁ T'pyHribl BEHIECTB HE COBCEM TOYHAA, TAK KaK AWaJIW3 HC ABJIACTCA
MCETOAOM H30JIMPOBAHUA, A TPUMEHIACTCA KaK METOA OYUCTKH BOAHBIX BBITAXKCK.
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XHUMHUKO-TOKCHKOJIOTUIECKOE HUCCICOAOBAHHUEC COOTBCTCTBYIOIIUX 00BEKTOB Ha HAIMYHE
MHHCPAJIbHBIX KUCJIOT, QGHO'{GI‘/JI 1 HCKOTOPBIX coyen IMPOBOAUTCA TOr'la, KOTZla MaTCpUalibl
AcJIa YKa3bIBalOT Ha BO3MOKHOCTb OTPABJICHUA OTUMH BCIICCTBAMU, a4 TAKKE B ClIydac
MOJIOKUTCIIBHBIX PE3YJIbTATOB IIPCABAPUTCIILHBIX Hp06 Ha KUCJIOTHI, LICJIOYU U APYTUc
COCAMHCHUA B UCCIICAYEMBIX 00BEKTAax.

I[J'IH HCCIICAOBAaHNA Ha HAJIMYUC MUHCPAJIBHBIX KUCIIOT U CAKUX 11 (SN (0): ()7 6€DVT JKCIIYJOK C
COACPIKUMBIM, OCTAaTKU IMUIIH, PBOTHBIC MAaCChl U APYTHEC OOBEKTHI. HpI/I HCCICIOBaHNU
OHOJIOTHYECKOTO MaTrcpurajia Ha HaAJIM1ue coJiei 66[2!1“ T€ )K€ O0BEKTHI U IICUCHb.

Ecnu B TPYIIHOM MaTCpHraJic MUHCPAJIbHBIC KUCJIOTBI WM CAKHUE HICJIOYHU ITOCIIC OTPAaBJICHUSA
MNPEBPaTUIINCh B COOTBCTCTBYIOIHE COJIM, TO O6H3.py>KCHI/IC ATHUX COJIEH B OMOJIOTHYECKOM
MaTepurajiC HC IPOBOJUTCA, TaK KaK HCKOTOPBIC COJIM B OIMMPCACIICHHBIX KOJIMYCCTBAX BCEraa
COACPIKATCA B OpraHax M TKaHAX HIOHCﬁ U )KUBOTHBIX.

W3onupoBaHue MUHEPAIBHBIX KUCIIOT, IIEJI0YEN U COJiel U3 OMOJIOTMYECKOTO MaTepHaa.
[Moanexariue uccae0BaHUIO OOBEKTHl U3MENBYAIOT U MPUOABIISIOT K HUM
JUCTUUITMPOBAHHYIO BOJTY JI0 TIOJMYYEHHS KalTUIe00pa3HOM MacChl, KOTOPYIO OCTAaBJISIOT Ha
1—2 4, a 3atem punbTpyrot. Jns yckopeHus: GUIbTpOBaHMs MPUMEHSIIOT BOPOHKHU HIIH
CTaKaHYMUKU C TIOPUCTHIM THOM, KOTOPBIE Y€pPEe3 COOTBETCTBYIOMINE MTPUCITOCOOTICHUS
MPUCOSANHSIOT K BOJOCTPYHHOMY Hacocy. BMecTo hunbTpoBaHus MOKHO MPUMEHSATH
LEHTPUPYTUPOBAHHE.

Jlyist Goree MOTHOTO OCBOOOKIEHUS BBITSKEK U3 OMOJIOTHIECKOT0 MaTepuana OT OEITKOBBIX
BEIIIECTB M HEKOTOPBIX JAPYTHUX MPUMECEH MPUMEHSIIOT MeTO I Auasin3a. C 3TOM 1ebIo
MOJIyYEHHBIE BOJIHBIE BRITSDKKU 2—3 pasa nojseprarotr Auainsy (mno 4—~o6 u). Jluanuzarel
COCIMHSIOT W yIapUBaIOT Ha BOASHOW 0aHe T0 HEOOIBIIIOTo 00beMa

(5—10 mu1). YiapeHHbIC AUATIM3aThl KCCIICAYIOT HA HATMYUE KUCIIOT, IISJI0Uei U COJICH.

[Tpu nccnenoBaHUM OJEXK bl U HEKOTOPBIX JIPYTUX 0OBEKTOB Ha HAIMYKME KUCIIOT, IIes0uei
U coJieil MOTYT OBITh MCIIOJIb30BAaHbI BOJIHBIE BBITSKKH, KOTOPBIE HE IOJIBEPrajluCh IHAIIN3Y.

MUHEPAJIbHBIE KMCJIOTBI X HIEJIOUYN
J1s nokas3arenbCTBa MIPUCYTCTBUS MUHEPAIbHBIX KUCIOT B IUAIA3aTaX OIPEACIISIOT
KHMCJIOTHOCTb 3THX KWJIKOCTEN Y HAIMYUE B HUX AHUOHOB COOTBETCTBYIOIINX KUCIIOT.

OmnpeneneHre KUCIOTHOCTH TUATU3ATOB MPOBOAUTCS C TOMOIIBIO KUCIOTHO-OCHOBHBIX
MHMKATOPOB, KOTOPBIE U3MEHSIIOT CBOIO OKPACKy B KHCIIOH cpesie (MEeTHIIOBBIN
¢buoneToBbIi, METUIOBBIN OPAH)KEBBIN, KOHTO KPACHBIHN U Ap.).

K nebonbmioMmy 00beMy auanu3ara mpuOaBIsSIOT HECKOJIBKO Kalelb pacTBOPa MHAMKATOPA,
U3MEHEHHE OKPACKU KOTOPOTO yKa3bIBAET HA HAJIMYME KUCIIOT B UCCIEAYEMBIX KUJIKOCTSIX.
Ot npubasieHus pacTBopa MeTuI0Boro (uosneroBoro (nuTepsai pH nepexoaa okpacku
0,1—1,5 u 1,5—3,2) x uccnenyemoit xxuakoctu ¢ pH=1,5...3,2 3enenas okpacka
MHJINKATOpa TMepexXouT B (hnoneToByro. KpacHas okpacka METHIOBOTO OpaHxeBoro mpu pH
= 3,0...4,4 nepexoaut B xkenTyro. CuHe-(uoaeToBas okpacka KOHro kpacHoro npu pH =
3,0...5,2 nmepexoauT B KpacHy0. 151 IpOBEpKHU KUCIOTHOCTH BBITSKEK (IUATH3ATOB) U JIJIsI
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OpPHUEHTUPOBOYHOTO ompenenaeHust pH cpeapl MoxkeT ObITh MCHOIb30BaHa Oymara,
IIPONUTAHHAS YHUBEPCAIBHBIM UHIUKATOPOM.

ITocne Toro Kak yCTaHOBJIEHA APKO BBIpaKCHHAs! KACJIAsl PEAKLHs BBITSKEK U3
OMOJIOTMYECKOIr0 MaTepuaia WiK AUaIU3aTOB, IPOBOAAT UCCIEAOBAHUE ITUX KUJIKOCTEH Ha
HaJIM4Ke aHMOHOB CEPHOM, a30THOM, COJITHOM U APYTHX KHUCIIOT.

O6napy:xeHue cynb(haT-uOHOB, XJIOPHA-UOHOB U HOHOB JAPYTUX KUCIIOT B BBITSKKAX
(mnanu3atax) emie He SBISIETCS JH0Ka3aTeIbCTBOM OTPABICHUN CEPHOM, COISTHOM WIIN JPYTOM
KHUCIIOTOM. DTO OOBSCHSIETCS TEM, UTO AHHOHBI YKa3aHHBIX KHCIOT MOTYT OBITh B OpraHU3Me
KaK COCTaBHas 4aCTb OpraHoOB U TKaHEH.

I[J'IH JA0Ka3aTcJIbCTBa OTpaBJIeHI/Iﬁ MHHCPAJIbHBIMHA KUCJIOTAMHA HGO6XOI[I/IMO OTOIHAaThb UX M3
JAUaJin3aToB. HpI/I 9TOM OTTOHAKTCA TOJIBKO CBO60I[HI>IG KUCIOTEL. COIr 3THUX KHCJIOT,
MMOCTYIIMBHIKUC B BBITS)KKU U3 UCCIICAYCMbIX 06’LCKTOB, HC IICPCTOHATOTCA. Y4utsiBas TO, 4YTO
CCpHAad M a30THAsA KUCJIOTEI MEPECTOHAIOTCA IIPH OTHOCUTCIIBHO BBICOKOH TEMIICPATYpC,
BHAYaJIC 9TU KUCJIOTBI HICPCBOIAT B Ooiee JICTYy4YHUEC COCAUHCHUS, KOTOPBIC B ITPOLICCCE
NEPCTOHKH JICTKO MEPEXOAAT B AUCTUILIIATEI.

5. AnaocTpaTUBHBIN MaTepuaJi: CIaiabl, TaOIUIIbI

6. Jluteparypa: [Ipunoxkenue 1

6. KontpoJbHble Bonpockl (00paTHasi CBSI3b)
1. Uto o3HauaeT HampaBJICHHBIN aHAJIN3 HA AJIKAJIOUAbI?
2. Kakum MeTOJI0M MPOBOAAT U30JIMPOBAHUE ANKAJIOUAO0B 13 OMOIOrHYECKOro MaTepuaa rnpu

HanpasiieHHOM X TA?

3. Kak npoBoautcst TCX CKpUHUHT HA alKaJIOUIbI?
4. Ha yeM OCHOBaH MPUHIIMII JCHCTBHS OOIICATKAIONTHBIX OCAUTEIBHBIX peakTUBOB? Mx

5.

I‘I}’BCTBI/ITG.]'H:HOCTI) n CHeHI/I(bI/I'-IHOCTB.

MI/IKpOKpI/ICTaHJ'IOCKOHI/I‘-ICCKI/IC pC€akiiun Ha  aJIKaJIOUAbI. TexHuka uX HCITIOJIHCHUA,

YYBCTBUTEIBHOCTH U CIICTIH(DUIHOCTb.

6. Peakiuu okpammBaHUsS Ha adKaIOWAbl. TeXHMKA WX HCIOJHEHHUS, YYBCTBUTEIBHOCTh W
CHEeNU(UIHOCTS.

7. MeTo1bl KOJIMYECTBEHHOTO ONPECIICHHS alKaaon10B B X TA?

1. Tema - BBejeHue B KIMHAYECKYI0 TOKCUKOJOTHIO. Posib XTA B IHarHOCTHKE OCTPBIX
OTpaBJICHUH.

2. Heap: O3HAKOMUTD CTYJIEHTOB C KIIMHUYECKOW TOKCHUKOJIOTHEH €€ 3a1a4aMu, XapaKTepoM
OCTPBIX OTPABJICHUH, X IPUUMHAMU U OpraHU3alued OKa3aHus CIEeNUAIN3UPOBAHHON IOMOILN
IIPU OCTPBIX OTPABIICHHUSX.

3. Te3ucel JeKINHA
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B nHame Bpemst HHTEHCUBHOTO Pa3BUTHS XUMUYECKON U (papMarieBTUIECKON MPOMBIIICHHOCTH
BCE HOBbIE XMMUYECKHE BELIECTBA BHEAPSIOTCS B )KU3HEAEATEIbHOCTD YesoBeka. OHU NMPpU3BaHbI
00JIETYNTh XKHU3HH W OBIT, CIOCOOCTBOBATH YPOKAWHOCTH CEIBCKOXO3IUCTBEHHBIX KYJIBTYD,
OKa3blBaTh BIIMSHUE Ha COXPAaHEHHE 3J0POBbS U YCTpaHEHHE CTpaJaHHil dYeJIOBEeKa OT
pa3nuuHbIX Ooje3Hel. Ilpu ompenenieHHBIX e YCIOBHSIX MHOTHE W3 XMMHUYECKHX BEIIECTB
OKa3bIBAIOT HEOIAronpuUATHOE BIMSHUE HA OPraHU3M, BBI3BIBAIOT OTPABJICHUS Pa3IMYHON
TSOKECTH, CTAHOBSTCS ONACHBIMH JUIS KM3HH. [loTeHIMaibHBIe BO3MOYKHOCTH OTPAaBIICHHUH
3aJI0’KEHbI B ITUPOKOM HCIIOJIB30BaHUH XUMHUYECKUX CPEJICTB B MEIUIMHE, IPOMBIIICHHOCTH U
OBITY, B JOCTYITHOCTH Pa3IMYHBIX XUMHUYECKUX BEIIECTB IIUPOKUM CIIOSIM HACEJICHUs, He BCET/Aa
JIOCTAaTOYHO 3HAKOMBIM C TOKCHYECKMMHU CBOWCTBAMM CpPEJCTB, MPHUMEHSEMBIX B KauyecTBE
JICKapCTB, MIECTUIIM/IOB, IIPENapaToB OBITOBON XMMHUH, B TIONBITKAX caMmoJieueHus u T. . Hayka o
MeXaHu3Max JEUCTBHS 0B Ha OPraHM3M, METOJaX AMArHOCTHKH, JICUEHUS U MPOPUIAKTUKU
OTPAaBJICHHM, A TakKe IPUHLHUIIOB HEOTIOKHOM MEIWIMHCKOM IIOMOIIA IpPU OCTPBIX
OTpaBJIEHUSIX — TOKCUKoJorusi (0T rped. toxikon — sa, logos — ydeHue) — wu3yvaer
TOKCHYHOCTH BEIIECTB U OMpEeIsieT X YPOBHU, Oe30macHble s yenoBeka. J[iust Bpaya ro00it
CHeNHATbHOCTH 00s513aTeNIbHBIM SIBJIIETCS] 3HAHUE OCHOB TOKCHKOJIOTUH. Tokcudeckoe neiicTBue
KCEHOOMOTHKOB pAacCMaTpPHBAETCS KakK IMATOJOTHs, CBsA3aHHAs C HapylmIeHHeM (yHKIUA
FOMEOCTAaTUYECKUX CHUCTEM pPa3HbIX YypOBHEW. BiMsas Ha MOJEKYJSpHbIE MEXaHU3MBI
(GYHKIMOHUPOBAHUS ~OMOXMMHMYECKUX CHUCTeM (peuenTtopbl, (epMeHThl, Ouojoruyeckue
MeMOpaHbl), TOKCHYECKHME BEIIeCTBAa HapylaroT mpouecchl romeocrasa. Ilo manaeiv BO3
00JIbHBIE C OCTPBIM OTpaBJIEHHEM COCTABIAIOT 15-20 % Bcex Jul, SKCTPEHHO MOCTYMNAIOIINUX Ha
CTallMOHapHOE JsedyeHue. Mcxon oTpaBieHHs 3aBUCHT OT TOrO, HACKOJIBKO ObICTpO Oyaer
MOCTaBJIICH JWarHo3, J3(G(GEKTUBHO W IEJCHANPABICHHO OKa3aHa MEAHMIMHCKAs TOMOIIh
nocTpajaBiieMy. MeIUIMHCKas U XUMUYECKas COCTABIISAIOLINE TOKCUKOJIOTMU TECHO CBSI3aHBI
MEXITy co00#. TOIBKO C MOMOIIBI0 XUMHUYECKAX METOIOB MOXXHO TPOHM3BECTH ONpEICTICHHE
TOKCUKAHTOB M TIOCTaBUTb OKOHYATENbHBIA JMAarHO3 OTPABJICHUSA. XHUMHUYECKHE AaCIEKThI
TOKCHKOJIOTHH (TOKCUKOJIMHAMHKA, TOKCHKOKHHETHKA, OTPEIeICHNe KCEHOOMOTHKOB) SIBIISICTCS
OpPeMETOM TOKCHKOJOTHUECKOW XMMHHU. TOKCHKOIOTHYecKas XMMHUs — HayKa O XUMHUYECKHUX,
¢u3nueckux, HPU3NKO-XUMHUECKUX U OMOJIOTHUECKUX METOJaxX M30JMPOBAHUS, OOHAPYKEHUS U
KOJINYECTBEHHOI'O OIpPEJENICHUs] SJOBUTBIX U CHJIBHOJECHCTBYIOIIMX BELIECTB, MPOJYKTOB HMX
NpeBpalleHU B TKAHAX M JKUAKOCTSAX OpPraHM3Ma, a TaKXKe B OKPYXKAIOIIMX YelIOBeKa cpeie U
npeaMmerax (Bojaa, MoyBa, BO3JyX, NHILIEBbIE MPOAYKTHI, JeKapcTBa M T. II.). PemeHue 3amau
KIMHUYECKON TOKCHKOJIOTHYECKON XUMHHU (M30JIMPOBaHUE, OOHAPYKEHUE U OTIpE/ICTICHHE S10B B
KMBOM OpraHU3MeE) HAIpaBJICHO, B MEPBYIO O4Yepe/b, HA JUATHOCTUKY OTPaBJICHUI U OKa3aHHE
3¢ PEKTHBHOM MOMOIIM TOCTPaJaBIIeMy, HA MOHUTOPHHT JICYEHHUS] OTPABJICHUH, a TaK)Ke Ha UX
npeaynpexieHue.

4. UnarwcTpaTHBHBIN MaTepuaJ: CIaiabl, TaOIUIIbI
5. Jluteparypa: IIpuioxkenue 1

6. KonTpoJibHbIe Bonpockl (00paTHasi CBAA3b)
1. KimHudeckas TOKCUKOJIOTHS, 33/1a4U U OCHOBHBIE pa3/iebl.
2. PacnpocTpaHeHHOCTb OCTPBIX OTPaBICHUHN, XapaKTep, IPUUHUHBI.
3. Opranuzanms oKka3zaHUs CIEIHATU3UPOBAHHON TOMOIIN MIPU OCTPBIX OTPABICHHSIX.
4. Metobl 1€3MHTOKCUKAIIMOHHOM Teparuu.
5. Kakumu 1okyMeHTaMu perjlaMeHTUPYeTCsl aHAIMTHUECKasi IMarHOCTHKA OCTPhIX
OTpaBJICHUI?
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1. Tema: AHaJMTHYeCKAsi THATHOCTHKA OCTPBIX OTPaBJieHuii okcuaom yriepoaa (11).

2. leab: O3HAKOMHUTH CTYJICHTOB C aHATMTUYECKOM JUATHOCTUKON OCTPBIX OTPaBJICHUH
okcuzom yriepoaa (11).

3. Te3ucel JeKuuu

Momnookcua yriepoaa (CO, yrapHslii ra3) - O€CIIBETHBIN ra3, B YUCTOM BHUE HE UMEIOIIHMA
HU 3a11axa, Hu BKyca. Ero monekyisapusiii Bec 28,0, ynensHsiil Bec 0,967 u OH serde Bo3ayxa.
MoHookcua yriaeposa B BoJie IOUYTH HE pacTBOpsieTcs. ['OpUT CHHEBAThIM IIJIaMEHEM.

MoHooOKcHA yriepoja BXOJIUT B COCTaB psijia Tra3oBbIX cMeceil, oOpasyromuxcs Ha
MPOU3BOCTBE. ITO CBETUJILHBIN, BOJISHON, JOMEHHBINA, TEHEPATOPHBINA, KOKCOBBIN Ta3bl, a TAKKE
B3pBIBHBIE Ta3bl, B KOTOpbIX conepxurcs no 60 % wmoHookcunma yriepona, 20-25 %
yriekuciotel, 15-20 % autporaszos u 5-10 % apyrux razos.

Henpodeccuonansuomy Bo3aeicteuio CO moBepraroTcs KypUiIbIIUKY Tabaka.

ITIK 171 MOHOOKCH I YITIEPOJa B BO3AyXe pabounx moMelleHuii coctasset 20 Mr/m°>.

Hmeer mecTo BbICOKAas HMHAMBHIYyajbHas BapuabeIbHOCTh UYBCTBHTEIBHOCTH JIIOJCH K
MOHOOKCHUJAY YTJIepojia: TaK, U3BECTHO, YTO MHTOKCHUKAIIMIO JIErYe MEPEeHOCHT >KEHIIMHbI, YeM
MY’KUMHBI, OTMEYEHA IIOBBIIIEHHAs DPE3UCTEHTHOCTh Yy JE€Ted B Bo3pacre a0 | roma mo
cpaBHeHHIO co B3pocabiMu. Conepxanue B Bosayxe 0,1 % CO mnpuBOAMT K TSDKEIBIM
OTpaBJICHUSIM, BABIXaHHE BO3ayXa, coaepxkaiuero 0,2 % CO, npuBOAUT K CMEPTH B T€UYEHUU 5-6
4acoB, a npu kouueHrpanuu 0,5 % - cMepTh HacTymaeT uepe3 20 MUHYT.

MoHooKcuA yriepoaa MOCTyHaeT B OPraHU3M 4epe3 JbIXaTelbHble NMYTH, U BBIAEIAETCS
00paTHO C BBIABIXaEMbIM BO3TyXOM.

ITaTorenes. [lonanas u3 nerkux B kpoBb, CO NMpPOHUKAET B 3PUTPOLUTHI, U BCTYNAET BO
B3aMMOJICHCTBHUE C JKEJIE30M reMOorJIo0nHa, 00pasys CTOWKOE COeTMHEHNE KapOOKCUTeMOTII00NH
(HbCO). UzBecTHO, 4TO Ka)<Ablii TpaMM remMoriodnHa crnocodeH cBszath 1,34 mu Oz unm CO.
Onmnako "cpoacTBo" remoriiobwmHa K MoHOOKcuay yriepoma B 200-300 pa3 Oosmblie, 4eM K
KHCIIOpOAY, I03TOMY  OOpa3oBaHME pPAaBHBIX  KOJUYECTB  KapOOKCHreMmMorioOuHa u
OKCUTE€MOTITIOOMHA MPOUCXOAUT B KPOBH COOTBETCTBEHHO IIPH COJIEPKaHUU MOHOOKCH[IA
yraepozaa Bo BapixaeMoM Bozayxe B 0,07 % mnpu ogHOBpEMEHHOM coAepKaHuu Kuciaopoaa 20,9
%.. Bot nouemy npu nossimieHH KoHIeHTpaun CO Bo BiabixaeMom Bo3ayxe cBeime 0,07 %
OKCUTeMOrJIOOMH TpeBpamaercs B kapookcuremoriooun: HbO + CO = HbCO + O2.
O6pa3oBaHre KapOOKCUTEMOTJIOOMHA MPUBOIUT K TOPMOXKEHHUIO OKCUTE€HAIUM TeMOTJI00MHA,
HapyLIIEHUIO €r0 TPAHCHIOPTHOM (PYHKIIMM U Pa3BUTHIO TeMudeckoit runokcuu. [lpu vammuum 0,1
% CO BO BABIXa€MOM BO3TyX€ B KPOBH MOXKET 00pa3zoBarhces 10 50 % xapOokcureMorioonHa.

KapOoxcuremMoriioOuH siBisieTcs CTOMKUM coelnHeHueM. Ero nucconuanys npoucxoauT B
3600 pa3 wmemIeHHEe, dYeM paclierieHue OKcureMmornoouHa. CKOpOCTh JIUCCOITUAITAN
KapOOKCHreMoryioOnHa yBEeJIHMUUBACTCS MPH YBEIHMUEHUH COACPIKaHUS KUCIOPOa, YTIEKUCIOTHI
WJIM CMECH 3THUX T'a30B BO BIBIXa€MOM BO3/yXe€.

OOpazoBanue KapOOKCUTeMOTTIOOWHA MPUBOAUT K CHIKEHHUIO KOJMYECTBA T€MOTIO0MHA,
y4acTBYIOHNIETO B TPAHCIOPTE KHUCIOPOJA, U 3aMEIJICHHIO JHUCCOLMAIMM HMEIOLIErocs
OKCHTeMOTTI0O0MHA, YTO MPUBOJUT K Pa3BUTHIO FEMUYECKON THITOKCHH.
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Kpowme toro, CO nelicTByeT Ha TKaHEBbIE OMOXMMUYECKUE CUCTEMBI, COJIEPKAIINE JKETIE30
- muornodun (ero cpoxrctBo k CO B 50 pa3 Bbllle, yeM y KHUCIOpOna), LUTOXpoM Paso,
IUTOXpOMOKCHIa3zy, mutoxpoM C, mepokcumady W KaTamasdy, a Takke Ha (EepMEHTHI,
y4acTBYIOHIHE B Mpoliecce OMOCHHTE3a TOPHUPHHOB.

B marorenernveckomM mMexaHu3zMe XpoHUUYeCKOoW MHTOKCUKAIMU CO BaXHYIO POJIb UTPAET
YBEIMUEHUE HETEMOTJIOOMHOBOTO JKele3a IUIa3Mbl, KOTOpoe o0siagaeT OoJiee BBICOKUM
CPOJICTBOM K MOHOOKCHJY YTJepoja, 4yeM jkejie30 remorjobuna u, cBs3biBas CO, sBiseTcs
3alUTHRIM Oydepom, mpeaynpexaaroImuM o0pa3oBaHie KapOOKCUTeMOrI00rHa.

B MexaHusme pa3BUTHS MOpakK€HUH HEPBHOM cHUCTeMbl Npu uHTOKcukamusax CO
OCHOBHYIO POJIb OTBOJAT TMIIOKCEMUH U OJHOBPEMEHHOMY HEIOCpPEICTBEHHOMY AeicTBU0 CO
Ha ()EPMEHTHBIC CUCTEMbI HEPBHOM TKaHH, yYaCTBYIOIIME B OKHUCIIMTEIbHO-BOCCTAHOBUTEIHHBIX
npolieccax.

B maranoroanatommueckoil kapTuHe ocTpol uHTOKcMKanmuu CO HabmomawTcs B
OCHOBHOM PACIPOCTPAHEHHbIE U3MEHEHHSI B CTEHKAX PA3JIMYHBIX COCYJ0B, COMPOBOKAAIOUIUECS
MMOJITHOKPOBUEM OPTaHOB, CTa3aMH, KPYIMHBIMH M MEJIKUMHU KPOBOM3IUSHUAMH, TPOMOO3aMH, a
TaKKe JUCTPOPUUESCKIMH H3MEHEHUSIMHU U HEKPO3aMH BO MHOTHX OpraHax W cucTeMax (B KOXe,
MBIIIIIIaX, MO3TOBBIX 000I0YKAX W PA3TMYHBIX OT/JEIaX TOJIOBHOTO M CIUHHOTO MO3Ta).

OcTpast THTOKCUKALIMSI MOHOOKCHJIOM YIJIEpOJa.

[To kTUHUYECKON KapTHUHE PA3INYAIOT Y€ThIPE (POPMBI:

1. 3amennenHas (TUIMYHAS)

JIBE aTUTTHYHBIC:

1. CunkonanbHas

3. Ditdopuueckas u

4. Anoriekcudeckasi.

s onpenenennst CO B KpOBH MOYKHO MCTION30BAaTh PAa3IMUHbBIE METOIBI, BKITFOUAs
peIBapUTelbHbIE MPOOBI, CIEKTPO(HOTOMETPHIO, TA30BYI0 XPOMATOTPadHIO U CHEIHATbHBIC
Metoasl. Onpenenenne CO B kpoBu mpoBoAT 160 1o CO, b0 BBACTAIOT U3 TPOOLI KPOBH
razoopasznyio cmech CO, CO,. O,, N.. U3MepsIOT KOJIUYECTBO ra3a U TEM WU UHBIM CIIOCOOOM
yCTaHaBJIMBAIOT COJIEpXKaHue B HeM okcuaa yriuepona (I1).

IIpeosapumenvivie memooul ucciedosanus (xumuyecxue). [Ipu BbIIOTHEHUN
HIDKEYKa3aHHBIX PEAKIIUN MapajuieTbHO UCCIIECIYIOT ABa 00pasiia — KPOBb, HE COJAEPIKAILYIO
HbCO u xpoBb mocTpaaaBIero mpu oTpaBieHN. B 00pa3ibl 100aBISIOT OAMHAKOBBIE 00HEMBI
PEaKTHBOB M HAOJIIOIAIOT 32 U3MEHEHUEM OKpacku. VI3MeHeHne OKpacKu MPOUCXOAUT TOIBKO B
oOpasiax ¢ HopMaabHON KpoBbi0. OKpacka 00pa3ioB KPOBH MOCTPAIABIIETO MPU OTPABJICHUN
HE U3MEHSETCS WM U3MEHSETCS] He3HAYUTEIHHO.

Dxcnpecc-mecmot, WK MPOOBL, TPOBOISIT HEMOCPEACTBEHHO HA MECTE TTPOUCIIIECTBHSI TN
cpa3sy mociie MOCTYIIEHHUS TTOCTPAIaBIIeTo B KIMHUKY. [{enh — OBICTPO YCTaHOBUTH HATHYHE
HBCO.

Cnexmpockonuyeckuii memoo. B 0CHOBY CIIEKTPOCKONMYECKOTO (MUKPOCIEKTPAIBLHOTO)
aHaJIM3a MMOJI0KEHO CBOMCTBO Te€MOTTIOOMHA U €T0 MPOU3BOIHBIX MOTJIONIATh CBET OMPEICIICHHOM
JUTMHBI BOJIHBI, IOTOMY IIPH MPOXOKIAEHUH JIyda CBETa Yepe3 pacTBOPBIL, COAECpKALIUE
TeMOTJIOOHH IIJTH €T0 MPOU3BOIHBIC, B CIIEKTPE MOSBISIOTCS TEMHBIC TTOJIOCHI TIOTJIOMICHHUS,
pacrojoKeHHbIE B ONPEACIEHHON YacTH CIEeKTpa JUIsl KaXI0T0 MPOU3BOJAHOTO T€MOTTI00MHA.
CreKkTpalbHBII METO OTIpaBIbIBACT ceOs IPH HCCISIOBaHUH KpoBH, coaepxkariei 10—30 %
kapOokcuremornobuna. B cy1e0HO-MeTUIIMHCKOM MPaKTUKE JJis 3TOTO MOJIb3YIOTCS
MUKPOCTIEKTPOCKOTIAMH — MPHOOpaMH, PECTABISIOMIUMU COO0H CIIEKTPOCKOII, COSTUHEHHBIN
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¢ okysipoM. OxcuremornooOus (HbO) nmeer B BUAUMOI 9acTu crieKTpa JIB€ MOJIOChI
noriomeHus npu A 589— 577 u A 556—536 um, BoccTaHoBIeHHBIH remorioond (Hb) umeer
OJIHY TI0JI0Cy mortommeHus mpu A 596—543 am, HbCO — 2 nonocer npu A 579—564 u A 536—
523 am.

Tazoxpomomocpaguueckuii memoo

["azoBast xpomaTorpadus sIBIsIeTCS JOCTATOUYHO MPOCTHIM U MPSIMBIM METOJIOM
onpenenenus oodmero konuuectsa CO B kpoBu. BeicBoboxaenue CO u3 HBCO kpoBu
JOCTUraeTcst 00bIYHO J00ABIECHHEM PACTBOPOB HATPUS KapOOHATa UM HEKOTOPBIX APYTHX
BeulecTB. ['a3oBas aza BBoauTCA B XpomaTorpad, CHaOKEeHHBIN JETEKTOPOM 10
teronposoanocTy. Konnenrpanus CO onpenensercs no KaTuOpoBOYHOMY IpaduKy mocie
pacuera rioniaau nuka. PezynbraTel MeTos1a focToBepHbl pu KoHueHtpanuu HbCO 30—
100%. Omubxa mpu UCHoab30BaHUU MeToa cocTaBiseT 10%.
CwmeprenbHas konneHTpamust HbCO B kpoBu cocTaBisieT B cpenneM okoio 60%, HoO MOXKeT
kosebatrcs ot 40 1o 80% u Gonee, 4To 00YCIOBICHO BIUSHUEM BHEUTHUX yCIOBUM U
ocoOeHHOCTsIMU opranusma. [Ipu ocBuaeTensCTBOBaHUM UL, TepeHeciux otpasieHue CO,
HYKHO UMETh B BUJ1y, YTO P MHTOKCUKAIIUU CPEAHEN CTEIIeHH B TEUEHHUE MEPBOro yaca
BBIICJISIETCS] OKOJIO TOJIOBUHBI mocTynuBiiero B opranu3m CO. [ToaHoe ocBoOOXIeH e
opranusma ot CO nHactynaer cinycts 10—12 u, Ho MoxeT 3aTsruBaThes U 10 24 4. [Tpu
obHapyxeHuu B kpoBu Tpyma Mmenee 60% HbCO neobxoanmo nmpoaHanu3upoBaTh
[aTOJIOT0aHArOMUYECKHE JIaHHbIE 1 00CTOATENbCTBA OTPABICHUS, YTOOBI 000CHOBATH
3aKJII0UYEHUE O IPUYKUHE CMEPTH.

4. NiuniocTpaTUBHBII MaTepHaJi: caai/ibl, TaOIUIIbI
5. JIuteparypa: [Ipuioxenue 1

6. KoHTpoJibHbIE BONIPOCHI (00paTHAs CBA3b)
1. Opranuzamueil oka3aHus crieluaIn3uPOBAHHON MOMOIIYU MPU OCTPBIX OTPABJICHUSIX
2. 3HaueHWe aHTHJIOTHOM TEparuy OCTPBIX OTPABICHUI
3. Kiunuueckas kapTuHa OTpaBIeHUN
4. OCHOBHBIE METO/IbI IETOKCUKAIIMN OpTraHU3Ma.

1. Tema - AHAJIMTH4YeCKAasl IMATHOCTUKA OCTPBIX OTPABJIEHUI JIEKAPCTBEHHBIMU
npenapaTamMmu

2. Heab: O3HAKOMHUTH CTY/IEHTOB C METOAUKAMH aHATUTHYECKON TUAarHOCTUKUA OCTPBIX
OTPABJICHU JIEKAPCTBEHHBIMH IIperiapaTaMu

3. Te3ucel JeKIUH

[Ilupokoe TpPHMEHEHHWE JIGKApPCTBEHHBIX CPEJACTB B COBPEMEHHOM MEIUIIMHE CO3JaeT
BO3MOXHOCTH HJIsd OCTpI)IX OTpaBJIeHI/If/'I B p€3y.TII>TaTe HeraBI/IJIBHOFO HUCITIOJIB30BAHUS JIeKapCTB
B I[EJISIX CAMOJICUCHHSI U CYUIUIATBHBIX TIOMBITOK.

OcTpbie OTpaBIICHUS JICKAPCTBAMHU 3aHUMAIOT BEAYIIEE MECTO CPer OBITOBBIX MHTOKCHKAIIUM B
OOJIBIIIMHCTBE CTPaH MUPA, 0OCOOECHHO Y JeTEH, U TIPEACTABIISIFOT TSHKEIYI0 (hOpMY MaTOJIOTHH.
JlmarHocTrKa OTpaBIICHUH HAMpaBieHa HA YCTaHOBJIICHHE TIPUPOJIBI sA/la M ero KoymdecTBa. OHa
CKJIaJIBIBAETCS M3 TPEX OCHOBHBIX BHJIOB IMATHOCTUYCCKUX MEPOIIPUSTHI:

— KJIWHUYECKOW IMAarHOCTHKH, OCHOBAHHOW Ha JaHHBIX aHaMmHe3a (ompoca), pe3yJjbTaTax
OCMOTpa MeCTa TPOUCIIECTBHS ¥ M3YYCHHS KIMHUYECKOW KApTUHBI Ui  BBIICIICHHS
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cnenu(UIecKux CHMOTOMOB OTPABIICHHUS. JTOT BHUJ JAWATHOCTUKH IIPOBOJUTCS BPadoOM Ha
JOTOCIIUTAJIbHOM JTale WU B CTaLlMOHApE.

— 71a00opaTOpHOM JMAarHOCTUKM, HANpaBICHHOM Ha KauyeCTBEHHOE U  KOJMYECTBEHHOE
OIlpe/ielIeHne TOKCHYECKHX BELIeCTB B OMOJIOTMYECKMX CpeJax opraHu3ma (KpoBb, MOYa,
CIIMHHOMO3I0Basl )KUAKOCTb), KOTOPask MPOBOAUTCS XUMHUKAMU-TOKCUKOJIOTAaMU UJIM XUMHUKAMHU-
AKCIEPTAMHU.

— 1aTtoMop¢OJOTUYECKON JUArHOCTHKH, HAIpPaBICHHON Ha OOHapyKeHHe creunuduyeckux
IOCMEPTHBIX TPU3HAKOB OTPABJICHUS KAKUM-IMOO TOKCHYECKMM BEIIECTBOM, KOTOpas
IIPOBOAUTCA Cy1€0HO-MEIUIIMHCKUMU SKCIIEPTaMHU.

Omnpezenstoniee  3HauY€HUE B YCTAHOBJICHMM  TPUPOABI  Ada  uUMeeT JabopaTopHas
TOKCUKOJIOTMYECKasl JUarHOCTHKa, KOTOpas UMEET 3 OCHOBHBIX HAlpaBJICHHUS:

Crierudrueckue XUMHUKO-TOKCHUKOJIOTMYECKUE HCCIEIOBaHUS Ul SKCTPEHHOTO OOHAPYKEHUS
TOKCUYECKMX BEIIECTB B OMOJIOTMYECKHX Cpelax oOpraHu3Ma (Kak KayecTBEHHO, TaK U
KOJUYCCTBEHHO).

Crneunduyeckne OMOXMMHYECKHE HCCIEIOBAHUS C LIEJBI0 ONPENCICHUS XapaKTepHBIX s
JTAHHOM MaTOJIOrUK U3MEHEHUH OMOXUMHUYECKOT0 COCTaBa KPOBH.

Hecneuuguyeckue OMOXMMUYECKHE WCCIENOBAHUS JUISl JIMArHOCTHUKU CTENEHU TSDKECTU
TOKCHYECKOT'O Opa)KeHUs (PyHKIIUH [1EYEHH, I0YEK U IPYTHX CUCTEM.

bonee noapoOHO ocTaHOBUMCS Ha BUJAX XMMHKO-TOKCHKOJIOTMUECKOI0 aHAJIN3a, UCII0JIb3YEMBbIX
B JIMAarHOCTHUKE OCTPBIX OTPaBJICHUH, N Ha TPEOOBAaHUAX K HEMY.

WccnenoBanue TODKHO TIPOBOAMUTHCS B MaKCHUMaJIbHO KOpOTKHE cpoku (1-2 daca), a
UCTIOJIb3yeMble METO/IbI JOJDKHBI 00J1a/1aTh 10CcTaTOYHOM TouHOCThIO ( 10), cnenuduyHOCThIO U
BBICOKON 4yBCTBUTEIBHOCTBIO.

OTuM TpeOOBaHUSAM OTBEYAIOT (U3UKO-XUMHUYECKHE METOAbI MHCTPYMEHTAIBHOTO 3KCIpecc-
aHamu3a:

Tonkocnoiinas xpomatorpadus (TCX)

["azoxkuakoctHas xpomarorpapus (I'KX)

BricokoaddexTuBHas xuakocTHas xpomatorpadus (BOXKX)

CriekTpaibHBIE METOJIBI aHANM3a (CcrieKTpocKonus B Y D- v BUANMOM 00J1acTH CIeKTpa)

BeiOop Meroma aHamu3a JUMKTYyeTCSS B OCHOBHOM  (DM3MKO-XMMHYECKHMH  CBOHCTBAMHU
TOKCHYECKUX BEIIECTB, a TaKXke Crnoco0aMu WX H3BJICYEHHUS W3 OHMOJIOTHYECKOH Cpebl,
NpEeACTaBICHHOM Ha uccienoBaHue. lIpuMeHeHHE COBPEMEHHBIX METOJIOB  XHUMHKO-
TOKCUKOJIOTMUECKOTO aHajli3a B KIMHUKE, KPOME OOOCHOBaHMs KIMHHUYECKOTO JIMarHosa,
MO3BOJISIET OCYLIECTBIATh CUCTEMAaTHUYECKUH KOHTPOJIb 32 JUHAMUKOM BbIBEJIEHHS] TOKCUUECKUX
BEUIECTB M3 OpraHu3Ma IMpH  HCIOJIB30BAHMM PA3IMYHBIX CHOCOOOB HCKYCCTBEHHOM
JIETOKCUKAIUH.

Jiss  OBICTpOrO BBINOJHEHUs JTa0OpaTOPHOTO aHajgM3a HEOOXOJUMO 3HATh IEPBUYHBINA
KJIMHUYECKHH TMarHo3 oTpaBieHMs, YTO 00ycIaB/IMBaeT 3aKka3 Ha 0OHapyKEHUE OINPeIelIEHHOIO
BUJAa TOKCHYECKOro BemiecTBa (0apOuTypartbl, (EHOTHA3MHBI W T.I.). YUYHUTHIBas OoJbIIOE
KOJINYECTBO TOKCHYECKHX BEIECTB, KOTOPbIE MOTYT BBI3BAaTh OTpPAaBJIEHHUE, HEHAlpaBIECHHBIH
MOMCK MOXET 3aHATh CIUIIKOM MHOTO BPEMEHHU U MOTEPSITh CBOE KIMHUUYECKOE 3HAUECHNUE.
XUMHUKO-TOKCUKOJIOTMYECKOE HCCIEIOBAHNE C  LENbI0 JMATHOCTHUKH OCTPOrO  OTPABICHMS
OOBIYHO TIPOBOJUTCS B CrHeNUanbHOM jabopatopun lleHTpa moO JieuyeHUI0 OTpaBICHUHU.
BeInonHeHno 3Toro ucciea0BaHus MPeIIIeCTBYIOT CIEAYIOLINE ITalbl:

Ha norocnuramHom »sTame Ha MecTe MNPOUCHIECTBHMsI Opuraza CKOpoM mHOMOIIM coOupaer
BEIIECTBEHHBIE J0KA3aTebCTBA OTPABJIECHUS, HEOOXOAUMBIE Il XUMHUKO-TOKCHKOJIOIMYECKOTO
UCCJIEIOBaHMS: MEAUKAMEHTHI (IMOPOIIKM, TAaOJETKH, aMIyjibl W APYTUE), MOJO3pUTEIbHbIE
XKHUJIKOCTH B COZEprKallell ux nocyzae u Ap. (B 3akpbiToM Buze). IIpy nmpoMbIBaHUU KeTyaKa y
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OOJIBHBIX C HEPAaCNO3HAHHBIM BHJOM OTPABJICHUS HEOOXOIUMO cOOpaTh MEpBYIO IOPIUIO
npoMbIBHBIX BOJ (100-150 M) 1 1OCTaBUTH B CTAI[OHAD.

B crannonape cpasy jxe mocie HocTyIuieHus OOJbHOro /10 Hayana MHQY3HMOHHOU Tepamuu (
BBEJICHUE PACTBOPOB) OTOMparoT mpoOsl kpoBu (5-10 mu) u mouu (He menee 50-100 mu). Jns
IPEIOTBPALICHUs] CBEPThIBAHUSA B KPOBb J00aBJSAIOT remapuH (Ha 5 mil KpoBM — 1 Karmiio
rernapuHa).

Hanpasnenue Ha nabopaTopHoe wuccienoBaHue. HampaBieHHOCT B TOHUCKE KakOro-inbo
TOKCHUYECKOT0 BELECTBA OIIPEAEIAETCS BpaUOM-TOKCUKOJIOTOM Ha OCHOBAHUHU:

KJIMHUYECKONH CUMITOMATUKH,

JaHHBIX HMHCTPYMEHTAIBHBIX METOJ0B obcnemoBanus OomnbHOro (D3I, OKI, uzmeHeHusx
KHUCJIOTHO-IIIEJIOYHOIO COCTOSHUSL KPOBH, (HUOPOOPOHXOCKOMHUH, PEHTTEHOTpapUHu JIErKuX,
MUILEBOJIA U XKeITyIKa U JIp.),

a TaK)Ke aHaMHe3a U UMEIOIINXCS BEIIECTBEHHbBIX JOKA3aTeIbCTB.

OT0 HEo0X0AMMO Ul CYXXEHHMsS Kpyra I1003pEBAEMbIX BEILECTB C LENIbI0 YCKOPEHHUs
71a00pPaTOPHOTO UCCICIOBAHUSI.

XVMHUKO-TOKCUKOJIOTUYECKUI aHAIIHU3.

W3onupoBaHne TOKCHYECKOTO BEIIECTBA M3 OMOJIOrMYECKOro MaTepuana sBISETCS NEPBbIM
ATAlOM XMMHKO-TOKCHUKOJIOTHYECKOT0 aHAIN3A.

Bropoii 3Tam XMMHKO-TOKCHKOJOTHYECKOIO aHajiu3a — KAauyeCTBEHHOE [0Ka3aTelbCTBO
TOKCHUYECKOTO BELECTBA C [IOMOILBIO U3BECTHBIX XUMUYECKUX PEAKLIUI WIN HHCTPYMEHTAIBHBIX
METO/JIOB.

Tperuit 3Tan XMMHKO-TOKCHKOJIOTMYECKOTO aHaJM3a — KOJMYECTBEHHOE OIPEIECICHNE
TOKCHUYECKHNX BELIECTB B OMOCpeaX COOTBETCTBYIOIIMMH METOIaMHU.

[Ipy XMMMKO-TOKCHKOJIOTMYECKOM aHAJIN3€ HEU3BECTHOIO s7a HCCIEJOBAHMIO CHaydaja
MOJIBEPTraloT MpOoOBl MOYM C IENbI0 CYXKEHHUS Kpyra mojo3peBaeMbIX BemlecTB. s 3toro
OpOBOIUTCA OOUIM (TPYyNIoBOH) XpomarorpaguyecKuil CKpUHHUHT, a TakXe MPOBOAITCS
HEKOTOpbIE YACTHBIX KalleJIbHBIX XHUMHUECKUX peakuuil (Ha camunuiatel — FeCl3, Ha
¢denoruazunsl — peaktuB FPN, conepxamuii FeCl3, HC104, HNO3).

[Ipu oOHapykeHUU KaKOH-THOO TpyMIBl BEIMIECTB HICHTH(GUIMPYIOT OTACIbHBIC BEIIECTBA H
MIPOBOJST UX KOJIMYECTBEHHOE OIpeieTICHHE.

Takoil myThb XMMHKO-TOKCUKOJIOIMYECKOI0 aHalln3a HanboJiee 4acTo MpUMEHSETCS y JeTei, rie
MPOLEHT KIMHUYECKU HEPACIIO3HAHHBIX TOKCUYECKUX BEIIECTB HauOO0JIee BHICOK.
OKoOHYaTeNbHBIH JMArHO3 OTPAaBJICHHS CTAaBUT BPau-TOKCHKOJIOI HAa OCHOBAaHUHU PpE3yJbTaTOB
XUMHUKO-TOKCUKOJIOTMUYECKOr0 aHalIu3a B KOMIUIEKCE C JAHHBIMH KJIMHHYECKOro 00cie10BaHus
OOJIBHBIX M JAaHHBIX OMOXUMHYECKOTO UCCIICIOBAHUS KPOBH.

DKcnpecc-MeTo ONpeIeIeHNs JIeKaPCTBEHHBIX BEIIECTB HA OCHOBE

xpomatorpapuueckoro ckpuaunra (XTC)

TouHO€ yCTaHOBIEHUE TPUPOJBI 51 HEBO3MOXKHO 0€3 MPUMEHEHHUS XMMHUYECKUX M (U3UKO-
XUMHYECKHX METOJ0B aHann3a. Oco0yro akTyalbHOCTh CPEU HUX UMEIOT METO/Ibl CKPUHHUHTA.
CKpUHUHT TIpe/cTaBisieT co00il cucteMy moucka B OMONOTMUECKUX KUAKOCTIX HEU3BECTHOTO
TOKCHYECKOro BemecTBa. OH sABJISETCS BEAYIIMM TUAarHOCTUYECKUM TECTOM B 3aTPYJHUTEIBHBIX
CIy4asiX KJIMHUYECKOM JMarHOCTUKH COCTOSIHMM HMHTOKCHUKAIMM, TaKHX, KaK KOMaTO3HOE
COCTOSIHUE, KOMOMHUPOBAHHOE IPUMEHEHHE JIEKAPCTB, MTOI03PEHUS HA OTPABJICHHE.

CKpHUHUHT TIO3BOJISIET 32 MUHUMAJbHOE BpPEMs BBISIBUTH U3 OOJBIIOTO Kpyra JIEKapCTBEHHBIX
CPEZCTB OJTHO MJIM HECKOJIBKO BEIIECTB U B TaJbHEUIIEM O0JIee IelIeHANpaBIeHHO BECTH aHAIIN3,
100 UCKITIOYUTH HATHYUE S7a.

JI1sl CKpMHUHTa JIEKQpCTBEHHBIX BELIECTB B KIIMHUYECKOM MpaKTHKe HauboJiee MpUeMIIEM METO
xpomaTorpauu B TOHKOM CJIO€, KOTOpPBHI B COUYETAaHHH C JETEKTUPYIOUIUMH peareHTaMu U
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KOMILIEKCOM TIOATBEPKAAIONIUX TECTOB SBIISICTCS JIOCTaTOYHO MH(OPMATHBHBIM M OTIMYACTCS
HKCHPECCHOCThI0. IIpocTOTa BBHIMOJHEHUS [€NaeT METOJ JAOCTYHHBIM JUIsl OOJBIIMHCTBA
KJIMHUKO-THarHOCTUYECKHX JTA00PATOPHIA.

M3BecTHO, 4YTO B JKMBOM OpraHuzMe Jr000€ JIEKapCTBEHHOE CpPEICTBO MOJBEpraeTcs
METa0OMN3My, B PE3yJIbTaTe Yero MOTYT TOSBUTHCS OoJjiee aKTHBHBIC B (DapMaKOIOIHYECKOM
OTHOLIECHUM coequHeHus. OnHako, OOJBIIMHCTBO JIEKAPCTBEHHBIX CPEJICTB, HECMOTPsS Ha
MeTa0O0JIMYECKHe TPEBPAIICHUS, OOHAPYKUBAIOTCS B OMOJIOTHUYECKHUX KUIKOCTAX (B OCHOBHOM B
MOY€) B HATUBHOM COCTOSIHUM. MeTaOoNUThl, COIyTCTBYIOIIME HEU3MEHEHHBIM S1aM, B
OOJIBIIMHCTBE CIIyYaeB HE MEMIAIOT X OOHApPYKEHHIO BBUAY JOCTATOYHO YETKOTO Pa3/ICiCHUs
pu XpoMaTorpadupoBaHUU.

B XTC-ckpuHUHT, IPUMEHUTENBHO K aHAIU3Y MOYU. BXOJUT:

W3Bnedenue s710B.

Xpomarorpapuueckoe pa3aeeHUe BEIIECTB.

OOHapy:KeHue 1 KOJIUYECTBEHHOE OIpeIesIeHUE S/I0B.

W3BneueHue 0B U3 00BEKTA MPOBOMAT MPSIMOM IKCTPAKIMEH OPraHMYECKUM PACTBOPHUTEIEM,
HE CMELIUBAIOIIMMCS C BOJOW. YUMTBIBas, YTO KPYr aHAIU3UPYEMBIX BELIECTB MpEACTaBICH
COCJIMHEHUSIMH KHCIOTHO-OCHOBHOTO XapakTepa, SKCTPAKIHUIO BeIyT CHadalla U3 KUCJIOH Cpebl
(pH 1) — nya BelecTB KUCJIOro, HEUTPAIbHOTO M CIAO0OOCHOBHOIO XapakTepa, a 3aTeM U3
mienounoil cpeast (pH 11) — g BemiecTB OCHOBHOTO Xapakrepa. Cpeau 3KCTpareHTOB
OTJaeTcs MNpeArnoYTeHre Haubosiee YHUBEpCalIbHbIM — XJopodopmy u >¢upy. B kauectse
DKCTpareHTa Ha MEPBOM CTaIUH MPUMEHsETCS d(PHp, Tak Kak XJI0pohopM crocoOeH H3BICKATH
HEKOTOphIE COEIMHEHHsS OCHOBHOI'O XapakTepa (Hampumep, NMpOU3BOAHbIE (EHOTHA3MHA) W3
Kucaoro pactsopa. Ha BTopoii craguu ucrnosb3yercs xjaopodopM (Miu cMech xjiopodopm- H-
Oytanoun 9:1). CooTHOIIEHHE BOAHOM 1 opranndeckoit ¢a3 o0pyHO coctasiseT 1:2 (50 M Mmoun
u 100 M1 3KCcTpareHTa), BpeMs SKCTpaKIuy HE MEHEe 5 MUHYT.

XTC-paznenenue JIB. B kauectBe XxpomaTorpauueckux CUCTEM HCIOIb3YIOT YHUBEPCAIbHBIE,
TaKue, Kak:

— JUIA BELIECTB KHCIIOTO, HEHTPaTbHOTO U ciaboocHOBHOro xapakrepa — CHCI3 — aneron
(9:1).

— JJIs BELECTB OCHOBHOI'O XapakTepa — TOJYOJl — aleToH — 3TaHol — 25% pacTBop
NH40OH (47,5:45:7,5:2,5), xoTopas MOXeET OBITb HCIOIb30BaHA U ISl BEHIECTB TEPBOM
HOATpYIIbL. Bo3MOXHO UCIIONB30BaHKUE U IPYTUX YHUBEPCAIBHBIX CUCTEM.

Jns oOHapy)XeHHST Ha XpoMaTorpaMMe BEIIECTB KHCIOTHOTO Xapaktepa (0apOuTyparos,
CAJIMIMIIATOB), a TaKXe BEIECTB CJIa000CHOBHOIO Xapakrepa ((peHOTHa3WHOB, NMPOU3BOAHBIX
MMPa30JI0HA) MPOBOJAT IMOCJIEAOBATEILHOE ONMPBICKMBAHUE XpoMatorpamm pactBopamu J[OK,
HgSO4 u FeCl3.

Jnis oOHapy KeHHs BEIECTB OCHOBHOTO XapaKTepa XpoMaTrorpaMMy o0pabaThIBalOT PeaKTHBOM
Hparennopda. [lng ycuneHHs OKpacKd M HPOSIBIEHUS HEKOTOPBIX BEIIECTB CIa000CHOBHOTO
xapaktepa (kKodewH) miacTHHKY oOpabateiBator 20% pactBopom H2SO04. UnenTtudukarmio
BEIIECTB MPOBOAAT IO BeauuyuHaM Rf OTHOCHUTENbHO METYMKOB ( MCIOJIB3Ys TaOMHUIBI C
BenmmynHaMu Rf).

3aKIII0YeHre 0 IPUCYTCTBUM T€X WM MHBIX BELIECTB JIEal0T Ha OCHOBAHUM pe3ynbTaToB XTC-
UCCIICIOBAaHUST W TOATBEP)KAAONMNX XUMHYECKHX pEaKknuid, M3 KOTOPBIX —Hamboiee
qyBCTBUTEIbHBI PEAKIIUH XPOMOT€HHbIE 1 MUKPOKPUCTAIUINYECKUE.

[Ipu oOHapyXeHHH JEKapCTBEHHBIX CPEJACTB IMPOBOAAT HX KOJMYECTBEHHOE OIpEIeIiCHUE, B
OCHOBHOM  CIIEKTPO(OTOMETPUUYECKUM U (POTORIEKTPOKOJIOPUMETPUUECKUM  METOJAMH.
KonnvecTBeHHOE oOIpenenieHne TOKCHYECKHMX BEIIECTB B OHMOJIOTUYECKHX JKUAKOCTSX, B
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YaCTHOCTU B KPOBH, JA€T BO3MOKHOCTb YCTAHOBUTH TSIKCECTH OTPABJICHHUA W KOHTPOJMUPOBATH
3(1)(1)CKTI/IBHOCTL JICUCHHA B YCJIOBHAX KIIMHUKU.

4. UnawcTpaTHBHBIN MaTepHAaJl: CIaiibl, TaOIUITbI
5. JIutepatypa: Ilpuioxenue 1

6. KonTpoJibHbIe BONpochl (00paTHasl CBA3b)
1. TpebGoBaHMs K XHMHUKO-TOKCUKOJIOTHIECKOMY aHAIIHU3Y.
2. Bribop MetonoB. HampaBineHHOCTh aHAIKM3a B 3aBUCUMOCTH OT KIIMHUYECKUX JaHHBIX.
3. OcoOeHHOCTH MPOBEICHUS HAIIPABICHHOTO aHAJIH3a.
4. TlepeuucnuTte TPYMIBI TOKCUKAHTOB MIPHU OCTPHIX OTPABJICHUSIX, HA KOTOPbIE MPOBOIST
XTA.
5. MeTozpl aHaNM3a MPHU SKCIPECC-AUATHOCTUKE OCTPBIX OTPABJICHUN.

1. Tema - AHaJAMTHYECKAS TUATHOCTHKA OCTPHIX OTPABJIEHUIT HAPKOTHYECKUMHU
BellleCTBAMM.

2. Heab: O3HAKOMHUTH CTYACHTOB C OpraHMU3AIMEH CIYXObl AHAIMTUYECKOM JUArHOCTUKU
HapKOMaHWU, OCHOBHBIMU JJOKYMEHTaMH, perjiaMeHTUpyromumMu JestenbHocts X TJI n 3amauamu
XUMHUKO-TOKCHUKOJIOTUYECKOM CITY>KOBI TTPH OKa3aHUU HAPKOJIOTUYECKOW TTOMOIIIH, YTOOBI CTYACHT
3HaJI U MOT' pyKOBOJCTBOBAThCSA MU B CBOEH MPAKTHUECKOM J1€ATEIbHOCTH.

3. Te3ucsl JeKuH

TepmunoJiorusi. TepmMuH HapKOTHYecKOe CPeACTBO COJEPXKUT B ceOe TpU KpUTEPHUS:
MEAULMHCKHUMI, COLMAIBHBIN, opuanueckuii. OHM B3aUMHO 3aBHCHMBI M B IPaBOBOM AaCIIEKTE
0053BIBAIOT MPU3HABATH CPEJCTBO HAPKOTHUECKUM TOJBKO MPU €AUHCTBE STUX KPUTEPUEB:

- MEIMIUHCKHI KpUTEpPUH - €CJIIM COOTBETCTBYIOLEE CPENCTBO, BELIECTBO,
JEKapCTBEHHBIM MpermapaT oOKasblBaeT Takoe crenuduueckoe jgericteue Ha [[HC
(cTuMynupyoIlee, CeIaTUBHOE, TAJLTIONNOHOTEHHOE U T. [I.), KOTOPOE SIBJISIETCS MPUYUHOM ero
HEMEAUIIMHCKOTO IPUMEHEHHUS;

-  COUMAJBHBIN KpUTEpUH - eclAM OSTO HEMEIUIIMHCKOE MPUMEHEHHE MPUHUMAET
TaKue MacmTalbl, 4YTO MPUOOPETAET COIMATBLHYIO 3HAUUMOCTH;

- HOPUANYECKUH KPUTEPUH - €CIIM, UCXO/I U3 ATHX IBYX BBIIIECKA3aHHBIX MPEANOCHLIOK,
COOTBETCTBYIOIas Ha TO ynojiiHoMoueHHas uHcTaHuus (M3 PK) sto BemecTBo mnpu3Haia
HApKOTUYECKUM CPEJCTBOM U BKIIIOUMJIA B CIIUCOK HAPKOTUKOB.

OTcyTCTBHE OJIHOTO M3 ITHX KPUTEPHUEB HE /1a€T OCHOBAHUS IMPHU3HATh JIEKAPCTBEHHBIN
mpernapaT WIM XHMHUYECKOE BEIIECTBO HAapKOTHKOM, €CIU JaXke 5TO BELIECTBO HIIHU
JICKapCTBEHHBIM Tpernapar MOXET SBUTHCS TMPEAMeTaM 3JI0yHNOTPEeOJIeHUS M COOTBETCTBEHHO
BBI3bIBaTh OOJIE3HEHHOE COCTOSIHHE.

TepMUH HApPKOMAaHHU$I OIpPEAESETCS] HE CTOJBKO C KIMHUYECKUX MO3UILNN, CKOJIBKO C
MEINKO-IOPUAMYECKUX U COLMAIbHBIX TMO3HIMHA, TPUMEHHM TOJBKO B TEX CIydYasx
37I0yNOTPEOICHUS] COOTBETCTBYIOMIMMH BEIIECTBAMU HIIU JICKAPCTBEHHBIMH CPEICTBAMH, €CJIH
OHHU 32KOHOM NMPU3HAHBI HAPKOTHYECKHUMH.

Toxkcukomanusi - TepMHH Ji oOlpeaenacHus O0o0Jie3HH (HO30JIO0TMUECKON €IUHUIIbI),
BBI3BAHHOM 3110yMOTPEOICHUEM BEIIECTBOM WM JIEKAPCTBEHHBIM MpPENapaToM, HE BXOAAIIUM B
CIIMCOK HapKOTHKOB.
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JIeKapCTBeHHaH 3aBUCUMOCTL - 3aBUCUMOCTL OpraHu3Ma OT HCIIOJbB3YEMOTI'O

JIEKapCTBEHHOTO Ipermapara MOpud ero 3ioynorpeOneHuu. Pa3nuuaioT NCHUXUYECKUH |
¢u3nyecKuil THUMBL JIEKApCTBEHHON 3aBucuMocTd. [lon mcumxuyeckoi 3aBHCHMOCTBIO
[IOHUMAKOT COCTOSHHME, IIPU KOTOPOM JIEKAPCTBEHHOE CPEACTBO  BBI3BIBAET 4YyBCTBO
YAOBJIETBOPEHUS] U  IICHUXMYECKOro TMOAbEMa U  KOTOpoe TpeOyeT  IepuoanyYecKu
BO300HOBJISIEMOr0 MJIM TOCTOSIHHOI'O BBEJCHUS JIEKAPCTBEHHOTO CPEACTBA JJS TOTO, YTOOBI
UCIBITAaTh YIOBOJBCTBUE WK U30€XKaTh JUCKOM(OpTA.

Ilog ¢usnyeckoi 3aBHUCMMOCTBIO IIOHMMAIOT AaNallTUBHOE COCTOSHHUE, KOTOPOE
IPOSIBIISICTCS MHTEHCUBHBIMU (PU3UYECKUMU PacCTpONCTBaAMU (CMHAPOM a0CTHHEHIMH), KOT1a
IIPEKPAIIACTCs BBEIEHUE COOTBETCTBYIOLIETO JIEKAPCTBEHHOIO CPECTBA.

B rtex cimyuasx, korga OoibHOM, KpOME HapKOTHKA, MPUHUMAET IPYroe JeKapCTBEHHOE
CPEICTBO WJIM BELIECTBO, HE OTHECEHHOE K HApPKOTHYECKUM, Pedb HJIET 00 O0CJI0’KHEHHOW
HapkoMmaHuu. Harpumep, citydail couyetanust IpueMa HapKOTHKA U CIUPTHBIX HAIIUTKOB.

[Tpu OCTIOXKHEHHBIX aJIKOTOJIM3ME M HAPKOMAHHUM aKLIEHT JIesIaeTcs Ha Toi Gpopme 0ose3HH,
KOTOpasi ¢ MO3ULMI COLMAIbHO-IIPABOBBIX HMMEET OoJiblliee 3HAUEHHE U, MO OTHOIICHUIO K
KOTOPOH CyILECTBYIOT O0JIee CTPOTUE MEPHI.

4. UnunocTpaTUBHBIN MaTepHaJi: ciaaibl, TaOIULIbI

5. Jlureparypa: [Ipunoxenne 1

6. KontpoJibHbie Bonpockl (00paTHasi CBSI3b)

1. Kakue Tpu KpUTEpUs COAECPIKUT TEPMUH «HAPKOTUYECKOE CPEICTBO» U ITOUEMY?

2. YTo 03HAa4arOT TEPMUHBI «HAPKOMAHUD» U «TOKCUKOMAHUS» ?

3. Kakue cyniecTByIOT THIIbI JIEKAPCTBEHHOW 3aBUCMOCTH M YTO OHHM O3HAYAIOT?

4. Opranuzanys HapKoJIOTH4ecKoil cimyxObl. Hapkonornyeckuil aucmaHcep, €ro CTpyKTypa U
3aJaun.

5. JoxymeHTanusi, 3anoHseMasi Ha aMOyJIaTOpHOro O0JILHOTO P MEPBUYHOM OOpaIlieHHH.

6. Kakue OCHOBHBIE JOKYMEHTHl HEOOXOJMMO HMEThb NpPU OCYUIECTBICHHH XHUMHKO-
TOKCUKOJIOTMYECKOT 0 aHanu3a?

7. Kakue 1aHHbIC TOJKHBI OBITh YKa3aHbI B paOoueM jKypHalle XUMHUKa-TOKCHUKoJora?

8. IIpaBuna 3an0HEHNS )KypHaja perucTpaliuil XUuMUKO-TOKCUKOJIOTHYECKUX UCCIIEJOBAaHHM.

9. IlpaBuna Bbijauu U noanucu «Axray XTHU?
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