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«OHTYCTiK KazakcTaH MeauumvHa akapemuscol» AK Y/ AO «KOwHo-KasaxcTaHCKas MeINUMHCKas akaaemmsi»
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Kpenur Ne 1
1. Tema 1 — BBeaeHue B TOKCHKOJOTHYEeCKYH) XuMHIO. OCHOBHBbIEe pa3aesibl TOK-

cukojgoruvyeckoi xumuu. OCHOBHBbIe HANpaBJeHUS XHUMHKO-TOKCHKOJOIH-
yeckoro anaiamsa (XTA). Opranuzanus mnpoBeJeHHUS CYyJeOHO-MeIMIMHCKOI
3kcnepTu3sl B PK.

2. Heab: O3HAKOMUTH CTYJIEHTOB C IMPEIAMETOM TOKCHUKOJOTHYECKass XUMHUS U XHUMHKO-
TOKCHKOJIOIMYECKUM aHalu30M; ¢ mnpobiemamu XTA Ha COBpeMEHHOM JTare; 3ajadyamMu
CyJeOHO-XMMHUYECKOU JKCIEPTU3BI OTpAaBJICHU; OCHOBHBIMH JNOKyMEHTaMHU,
perIaMeHTHPYIOUUMH POU3BOCTBO CYJEOHO-XMMHUYECKON HKCIEPTH3bl, YTOObI CTYAEHT 3HAI
Y MOT PYKOBOJICTBOBATBCSI UMHU B CBOEH NTPAKTHUYECKON NEATEIBbHOCTH.

3. Te3uchl JeKIUHU

Tokcukonmoruueckass XMMUsS — HayKa HENOCPEACTBEHHO CBsSI3aHHAs C TOKCUKOJOTHMEH U
XUMUEH.

Tokcukonozusn — nayka MmeauuuHckas. Tokcukosorus (ot rped. toxicon - s, 10gos — yuenue)
— HayKa, M3ydarolas CBOMCTBa 0B W (pu3myeckux (HakTOpoB, MEXaHU3MBI UX ICHCTBUA HA
OpraHW3M 4elloBeKa U pa3pabaThiBaroiias METOAbl JTUATHOCTHKH, JICYCHHUS U TPOPUIAKTHKA
OTpAaBJICHHSI.

Tokcukonozuueckaa Xxumusa W3y4aeT W OOBICHIET TEOPETHUYECKHE OCHOBHI METO/IOB
BBIJICJICHHSI, OOHAPYKEHUS M KOJTMYECTBEHHOTO OTPE/IETICHUSI TOKCUYHBIX BEIIECTB HE TOJBKO U3
00BEKTOB OMOJIOTHYECKOTO MPOUCXOXKICHUS, HO U U3 IPYTUX 0OBEKTOB UCCIICIOBAHHSI.

OcHOBHBIE 3a7a4H, CTOAIIME TIEPEe] TOKCHKOJIOTHYECKON XUMHEH, 9TO pa3paboTKa HOBBIX H
COBEpIICHCTBOBAHUE W3BECTHBIX METOJIOB BBIJICTICHUS, OOHAPYKEHUS M KOIUYECTBEHHOTO
OTpeNieTIEeHNs] KaK CaMHUX TOKCHUKOJIOTHUYECKH BaXKHBIX BEIECTB, TaK M TPOIYKTOB HUX
MeTabonmu3ma. A TakKe BHEAPEHUE I3TUX METO/I0B B MPAKTHKY X TA.

Bo3Hukina = TOKcHKOJOTMYECKass XUMHUSL W3 IOTPEOHOCTEM  CylneOHO-MEeIUIIMHCKON
TOKCUKOJIOTMH, U3YUaIOIIeH YMBIIUICHHBIE, CIy4YallHbIE€ U IPYTHE OTPABJICHUS.

B mpomutom, 1o 1965 r, Tokcukonoruveckas XuMusl Ha3bIBaIach — CyJcOHass XUMHsI, T.K. BCE
HCCJICI0BAHUS MTPOBOJIMIMCH B OCHOBHOM 10 33/IaHHIO CYJICOHBIX OPTraHOB. 3aKIIFOUCHHS UTPATTH
OOJIBIITYIO POJIb B BHIHECEHUHU MTPUTOBOPA.

[Tporpammoii hapmarieBTHUeCKOro o0pa3oBaHus MPEIyCMOTPEHO M3YYEHHE TOJBKO ATHUX 3-X
pa3aenos:

1. pazgen — XTA TOKCUKOJIOTHYECKU BaXKHBIX BEIIIECTB,

2. pa3zien — SKCIpecc-aHaau3 OCTPBIX OTPABICHUHN KUBBIX JIUII,

3. pasmen — XTA O0OBEKTOB WUCCICIOBaHHMS Ha HAJIMYHE HAPKOTHUYCCKUX | JIPYTHX
OJIypMaHUBAIOIINX BEIIECTB.

4. NiuniocTpaTUBHBIN MaTepHaJl: clai/bl, TaOIULIbI

5. Jlurepartypa: [Ipunoxenne 1

6. KoutpoJibHble Bonpockl (00paTHast CBSI3b)

1.IIpeamer u 3aaun TOKCUKOJIOTUYECKON XUMUH.

2.OCHOBHBIE pa3eibl TOKCUKOJIOTMYECKON XUMUH:

- cyneOHas XMUMUS — CaMblii KPYTTHBIN U JTy4IlIe BCETO pa3padOTaHHBIN pa3zied;
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- XTA 00beKTOB HCCIE€OBAHNS Ha HAIMYUE HAPKOTUUECKHUX U IPYTUX OJYPMaHUBAIOIINX
CPEIICTB;

- JKCIIPECC-aHaJIU3 OCTPBIX OTPABJICHUH.

3.CBsI3b TOKCHKOJIOTHUECKOW XUMHUU C JPYTUMHU TUCIUILIMHAME MPETOAaBaeMbIMU HA

(dapMareBTHIECKOM (PaKyIbTETE.

4. OCHOBHBIC HAMPABIICHUSI TOKCHKOJIOTUYECKON XUMHUH.

5. OOBEKTHI UCCIIEAOBAHUSL.

6. Ocobennoctu XTA.

1. Tema 2 — I'pynma BemecTB, H30JHPYEMBIX H3 OHOJOIHYECKOr0 MaTepuaja
JTUCTHJLIIAIHCH.

2. Heanb: O3HaKOMHUTH OOYYAIOUMIUXCS C METOJAMKAMU MPOBEICHUS CyACOHO-METUITMHCKUX
SKCTEPTHU3 XUMHKO-TOKCUKOJIOTHYCCKUX MUCCIICIOBAHUN «JIETYYUX» 0B B cOOTBeTCTBUU ¢ H/I.

3. Te3ucol JJeKUMU

OO1mas XxapakTepHUCTHKA JIETYUHUX SIJI0B

HOI[ TEPMHUHOM ICTYUYHC AAbD» NOAPA3YMEBAIOT KJIACC TOKCUYHBIX XHUIAKUX OPraHUM4YCeCKUX BEHICCTB
BBICOKOI1 JTUMTO(UITBHOCTH U JIETYYECTH; JIETYUUM sIJIaM TaK)Ke OTHOCAT TOKCHYHBIE ra3bl. VicTopuuecku B cyeOHOI
XUMHH CUYUTAIH JICTYYHM SJIOM BEIIECTBO, M30JIAPYEeMOE W3 OHMOMAaTrepuaia IMEepPEerOHKON C BOJASHBIM IIapOM.
BrurroueHHe OPraHUYecKOro BEIISCTBAa B TPYIINY JETYYUX SOB ONPEHCISICTCS: BOIEPBBIX, CHO JICTYYECThIO, T.C.
HU3KOH Temmeparypoil (a3oBoro mepexoma >KUIKOCTh- ra3. TOKCHKAHTBI ATOH TPYMIBI B OOBIYHBIX YCIOBHSIX
HAXOJATCS B Ta30BOM (ha3e WM JIETKO B HEE MEPEXOJIAT U3 YKHUIKOTO COCTOSHUSA. BO-BTOPHIX, JIeTydue sIbpl MOKHO
M30JIUPOBaTh M3 OHMOJIOTMYCCKUX MATEPHAJIOB METOIOM TEPETOHKH (TUCTWUIAINH) Win MHUKpomudpdys3mm. B-
TPETbUX, TOKCHKAHTHI 3TOW TPYIIBl HIACHTUGUIHMPYIOT H KOJHMYSCTBCHHO OIPEICIAIOT METOIOM Ta30BOM
xpomartorpadun (I'X) u razoxuakoctnoil xpomarorpaduu (I'KX) (mapodasuerii merom). K meryunm smam
OTHOCSITCS TPOAYKTHI TMEPEroHKH HepTH H OONBIIMHCTBO OPraHMYECKUX PACTBOPHUTENEH, MPUMEHSEMBIX B
MPOMBIIIICHHOCTH W OBITY, KOTOPbIE HCIOJB3YIOT JUIi PACTBOPEHHUs, pa30aBliCHUs WM IUCIEPTUPOBAHUS
MaTepuaioB, HEPACTBOPUMBIX B BOjie. MHOTHE JIETy4YHe paCTBOPHUTEINHU. HAIPUMED, KEPOCHHBI U OCH3HHBI, SBJISIFOTCS
CIIOKHBIMH CMECSIMA COTE€H XMMHYECKHX KOMIIOHEHTOB. B umciio JCTYUUX A40B BKIIOYArOT aJ'II/I(baTI/I‘-ICCKI/Ie
YIJICBOJOPOABI M MX XJIOPIPOU3BOIHBIC. CIUPTHI, dPUPHI, AbICTUABI, KCTOHBI. Pa3HOOOpa3HbIC apOMAaTUYCCKUE
COCJTMHCHUS W MHOTOUHUCIICHHBIC TOKCHYHBIC Ta3bl. JleTyuue sapl KIACCH(MUIUPYIOT B OCHOBHOM COTJIACHO HX
XUMHYCCKON TPUPOJAE C YYETOM MOJICKYJSIPHOTO CTPOCHUS W MPUCYTCTBYIOIIMX B MOJCKYJC (PYHKIHMOHAIBHBIX
rpynn. He3HaunTenbHBIC pa3iudus XUMHAYECKOH CTPYKTYPHI JICTyYero sjga MOTYT IPHBECTH K ON[YTHMBIM
pa3H4isiM TOKCHYHOCTH. PaccMOTpPHM HEKOTOpBIE MPHMEpPHI JIETYYHX SAOB Pa3IMYHBIX XUMHUYECKHUX KIaCCOB:
anndaTHYECKUE YTIACBOJOPOABI M WX TaJOTCHIPOHW3BOJHEIC (XJIOpodopM, XJIOpanruapar, YeTHIPEXXIOPUCTHIHA
YIJIepOJ, AUXIOPITAH U JIP.); HUKINYECKHE alKaHbl U UX TaJIONCHOMPOM3BOHBIC (TEKCaH .TeKCaXJIOPOIUKIOreKCaH
W Jp.); aIKaHONBI (amrpaTHdecne CIUPTH: METAHOJ, dTAaHOJ, H JIp.); aTbISTHIbI (MypaBbUHBIH, YKCYCHBIA U Jp.);
KETOHBI (alleTOH MW JIp.); KapOOHOBBIE KHCIOTHI (MypaBbHHAs, YKCyCHas KHCJIOTBI W Jp.); apOMATHYECKHE
coequHeHus: (OCH30I1, XJIOP3aMEIICHHbBIC MPOM3BOAHBIC OCH30J1a, HUTPOOCH30J, TOYON, STUIOCHI0I, KCHIOIBI U
ap.); ¢enonbl (deHon, Kpes3onbl, meHTaxyiopdeHoa u XJIOpodeHONbl u nap.) W T.O. JleTydwe sl JIETKO
a0COpOMPYIOTCS Yepe3 JICTKHE, KOXKY U IKEIYI0YHO-KHIICUHBIA TPaKT. JIMMOPHILHOCTS PACTBOPUTEIICH BO3pacTacT
C YBEIMYEHHEM MOJIIDHOW MacChl, a JIETY4eCTb IPU ITOM yMeHblnaercs. HecMOTpsi Ha pa3iHuyHylO CTENeHb
OMACHOCTH, BCE JICTY4YHME SABI JAIOT TOKcHueckue 3¢¢extel. Hampumep, mpu BO3ACHCTBHH OPraHUYCCKHUX
pacTBopHTENel HaOIIOAAI0TCS HAPKOTHUECKUH (D (PEKT, pa3apakeHne KOXKHBIX MOKPOBOB M CIIM3UCTHIX 000JIOYEK.
MHorue pacTBOPUTENH - KAHIEPOTCHBI U1 JKMBOTHBIX, HO TOJIGKO YacTh W3 HHUX IPOSBISACT KaHIECPOTCHHBIC
CBOWCTBA Yy YeJIOBEKA.

ToKCHKOAMHAMUKA U TOKCHKOKHHETHKA JICTYYHX SOB. TOKCHKOJMHAMUKA W TOKCUKOKHHETHKA JIETYyYUX
SJIOB yCTAHABJIMBAIOT .CBSA3b MEXIY 030U, CKOPOCTHIO M MEXaHM3MaMu Ipu abCcopOLyH, paCHpelesieHHd U
BBIBEJICHUM JIeTydero sijaa. Jlerydecth M JUMO(PHUIBHOCTh OPraHUYECKUX PACTBOPUTENCH BIMSIOT HA CTENEHb
abcopOIKK, MEXaHU3MbI U MyTH pacrpezieieHust U BoiBeAeHus. [I0CKOIbKY MHOTHE JIeTy4YHe sibl JUIMO(GUIbHBI U
MMEIOT OTHOCHUTENILHO HU3KYIO MOJIEKYJISIPHYIO Maccy, OHU CBOOOIHO MPOHHUKAIOT Yepe3 OMOJI0rniecKue MeMOpaHbl
MyTeM IMacCUBHOHN U Dy3UH.
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AbcopOuust. BecacbiBaHue MapoB JIETYYEro COeIMHEHHS IPOUCXOIUT MPEUMYIIECTBEHHO B aJIbBEOJIAX, XOTA
oT4yacTH abcopOIHs HAUMHAETCS B BEPXHUX OTJeJNax JAbIXaTeNbHbIX MyTed. [IpakTudecku cpa3y ycTaHaBINBAETCS
paBHOBECHE MEXIy MOJIEKYJIaMH Ta3000pa3HOr0 COENUHEHHsS B AbBEOJSIPHOM BO3JyX€ M KPOBH KaIMJUIIPOB
nerkux. [mapoduiibHble pPacTBOPUTENIH, HANpUMEpP, CIUPTHI M TJIMKOIM, WMEIOT OTHOCHUTEIBHO BBICOKHE
KO3()(UIMEHTHl paclpesieNeHnss B CHUCTEME KpPOBb-aJIbBEOJISIPHBIH BO3JyX, 4YTO CBS3aHO C HX BBICOKOH
pacTBOpUMOCTBIO B BOAHOM (aze (kpoBb). [Ipm abcopOuum B KpoBb AJsl BOCCTAHOBJIEHHS KOHIIEHTpalUU
TOKCHUKaHTa B aJIbBEOJISIPHOM BO3JyX€ JIBIXaHHE Y4YalllaeTcs, COOTBETCTBEHHO BO3pPAcTaeT KPOBOTOK K JIETKHM.
TakuMm 00pa3oMm, BOCCTaHABINBACTCSl COOTHOIIEHHE KoHIEHTpannii C kpoBs/C aixbBeOsIbl, YTO BHOBH NMPHBOIUT K
YBEIMUYECHHUIO JeroYHoN abcopOumn. OpraHndecKre pacTBOPHTENIN XOPOIIO a0COpOUPYIOTCS TAK)Ke N3 JKEITyJOYHO-
KUIIEYHOT'O TPAaKTa. BOJBIIMHCTBO pacTBOPHUTENCH MOIHOCTHIO BCAchIBAETCS IPH MpueMe BHYTph. X BcachiBaHme
HAYMHACTCS Y)K€ B POTOBOM MOJOCTH KaK Yepe3 CIU3UCTYI0 000JIOUKY, TaK M B PE3YJbTAaTe 3arJIaTbIBAHUS CIIIOHBI,
KOTOpasi COJIEPKUT PACTBOPEHHBIN 5. MaKCHMaJIbHOE COZIEp)KaHWe TOKCHKAHTa B KPOBU JOCTUTACTCS B TEUCHUE
HECKOJIBKUX MHHYT I0C/IE IpreMa BHyTpb. COAEpKUMOE KETyI0YHO-KHIIEYHOTO TPAKTa MPEMATCTBYET abcopounu
pactBoputenei. I[locTymieHue pactBopuTeneil B OpraHu3M depe3 KOXKy IyTeM NacCUBHOM nuddysum Moxker
COIPOBOXKIATHCS JIOKANBHBIMH MM CHCTEeMHBIMH 3¢ ¢exramu. CKOpocTh aOCOpOLMH 4epe3 KOXKY 3aBHCHUT OT
KOHLICHTPALMH PAaCTBOPUTENS, IUIOMIaan abcopOupyromell IOBEpXHOCTH, NPOJOJIKUTEBHOCTH BO3JCHUCTBHS,
TIOBPEX/ICHUH Ha KOXKE W TOJIIIMHBI OPOTOBEBLIETO CIIOS, JTUMOQMIFHOCTH U MOJIIPHOW MacChl JIETY4Yero BEIlecTBa.
Pacnpenenenne. PacTBopuTeny, BcachIBaromyecs U3 eIy I0YHO-KHIIEYHOTO TPAaKTa B CUCTEMY NOPTaJIbHOM BEHBI,
MONAAl0T B TEYEHb W BBIICNAIOTCA C JKemdblo. OHM MOTYT TaKKe SIMMHHHPOBATHCS OpraHaMH JbIXaHHS.
PacTBopuTEnH, KOTOpBIE JIETKO METaOOIM3HMPYIOTCS, IOIBEP)KEHBI JIMMUHALMK eIle 10 IPOHWKHOBEHHS B
apTepHaiIbHyI0 KpoBb. KOHCTaHTa CKOPOCTH MEYCHOYHOH SIMMHHAINK 33aBUCHT OT KOJMYECTBA TOKCHKAHTA.
OnuMHUHAIMA Yepe3 JIETKHe, HAIpOTHB, IPEICTABIIET cOOON MpoIiecc MepBOro MOpAIKa W KOHCTAaHTa CKOPOCTH
JIETOYHOW SIMMUHALMK HE 3aBHCUT OT KOHIIEHTPAIMU PacTBOPHUTENs B KpoBH. CKOPOCTh MEpEHOCA JIETYUUX SA0B
3aBHUCHUT OT CKOPOCTH apTEPUAILHOTO KPOBOTOKA U KO3 PUIIMEHTa paclpeieeHHs PACTBOPUTENSI B CHCTEME TKaHb-
KpoBb. OTHOCHTENIFHO THUAPOGUIBHBIE BEIIECTBA HMEIOT Pa3HYI0 PacTBOPUMOCTh B Iuia3Me. JlumodunbHbie
pacTBOPUTENIM HE B3aWMOICHCTBYIOT C O€IKaMH IUTa3Mbl M T'€MOIJIOOMHOM, HO CIIOCOOHBI MPOHHMKATH B
ruJpodoOHbIe YacTH UX MOJeKyJ. JInmoduibHble pacTBOPUTENN MPOHUKAIOT B (HOCGHONUIHIBI. JIUIONPOTEHHBI U
xonectepuH kpoBu. CojiepkaHHE OpPraHWYeCKHX pPacTBOPUTENEH B KPOBU OBICTPO MajacT Ha HayalbHOW CTaanu
JNMMHHAIMK. DTO CBA3aHO C MHTEHCHBHOW nuddy3uell pacTBOpuTens U3 KPOBU B pa3iiMuHble TKaHU. JKHpOBBIE
TKaHH YBEJIWYMBAIOT 00BEM paclpeaeieHus JTUHOQUIBHBIX PacTBOPHUTENCH, HO PaBHOBECHE C XXHUPOBOW TKAaHBIO
YCTAHABIMBACTCS MEIUICHHO H3-32 HE3Ha4YWTeNbHOH (okomo 3 %) monm KpoBOoTOKa K Hed. B mpomecce
O6uoTpaHcOpManMM TOKCHYHOCTh JICTYYHX SI0B MOMKET H3MEHAThCcA. 37 MHOTHE pacTBOPHTENH IIIIOXO
PacTBOPHUMBI B BOJIE M ITPEBPAIAIOTCS B OTHOCUTEIBHO PACTBOPUMBIE THAPOGIIIBHBIE META00INTHI, KOTOPHIE JIETKO
BBIBOJSITCA C MOYOH /MM Xemupto. HekoTopsle pacTBOpHTeNM B Mpomecce MeTaboiM3Ma INPEBPAIIAIOTCS B
AKTHBHBIE META0OJUTHl C NUTOTOKCHMUYCCKMMH W/WINM MyTarcHHbIMH cBoiicTBamu IIpeamecTtByromee BBeIcHHE
MHIyKTOPOB MJIM MHIMOUTOPOB (hepMeHTOB OHOTpaHC(hOPMAIIMU MTPUBOJHUT K MTOTEHIMPOBAHUIO HUIIH YMEHBIICHUIO
TOKCUYHOCTH PACTBOPUTEJICH, MOIBEPratOIIUNXCsl MeTabonn3My. MHruOUTOPBI MEeTaboNn4ecKiX ()epMEHTOB OOBIYHO
YBEJIMYMBAIOT TOKCUYHOCTh PACTBOPUTENICH. 3alliTa OT TOKCHYHBIX PACTBOPUTENCH MOBBIIIACTCS MPU aKTHBAIUU
MeTabOoIHUECKUX (PEPMEHTOB.

MexaHn3Mbl TOKCUYHOCTH JIETY4YHX s710B. JleTyune sapl mopaxaroT B MepBYyI0 odepeab Jerkue. [Ipsmoe
MOBPEX/ICHWE JIETOYHBIX KamWUIIPOB MOXKET BBI3BaTh XMMHUYECKMH IHEBMOHHT W TE€MOppartyeckyro
OpOHXOITHEBMOHHIO, YTO CIIOCOOCTBYET BO3HHMKHOBEHHMIO OTEKa JieTKMX. OCHOBHBIM OpPraHOMMHIIEHBIO ITapOB
JEeTy4nx opraHndeckux pactBoputenei spisercss [IHC. MHorme TOKCHYHbBIC Tra3bl, HapuMep yrapHbIA Tra3, u
JIeTy4Yre THIPUABI P-3JIEMEHTOB 3aMEUIAI0T W/MIIM BOCCTAHABIIMBAIOT KHUCIIOPOA B T€ME, MPOSBIIS, TAKUM 00pazoM,
CBOHCTBa reMOJUTHYECKUX TOKCHKAaHTOB. HecMOTpsi Ha oOmme 4epThl TOKCHYHOCTH, OTAEIBHBIC MPEACTABUTEIN
3TOI MHOTOYHCIIEHHOH IPYTITBl TOKCHYHBIX BEMIECTB UMEIOT HEKOTOPBIE 0COOCHHOCTH.

CHUHUWJIBHAA KUCJIOTA

CuHunabHas KucioTa (LMaHUCTOBOJOPOIHAS KHUCIOTA) - Ia3 WK OeClBETHAs KUIKOCTE (T. KHUII.
25,6 °C, 1. . - 13,3 °C, mnotHOCTh 0,699), MMeeT 3anax ropbKOro MUHJAJNS, JIETKO
CMEIIIMBAETCS C BOJAOU M C psiIOM opranndeckux pactsoputenei. [Ipu - 13,3 °C cunuibHas
KHCJIOTa 3aTBEpAeBaeT, 00pa3ysi BOJOKHUCTYIO KPUCTAITMYECKYI0 Maccy. CHHIIIbHAS KUCIOTa
SBJISICTCS CJI1a00¥ KUCTOTON. Ee BRITECHSIOT U3 coJiel Aake YIJIEKUCIIOTa U ciadbie
OpPTraHUYECKUE KUCIIOTHI.
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B cB0OOIHOM COCTOSIHUM B IPUPOJIE CHHUIIbHAS KUCIIOTa He BcTpeuaeTcs. OHa BcTpedaercs B
BUJIC XMMUYECKUX COSAUHEHHH, K YUCITY KOTOPBIX OTHOCSATCS [NIMKO3UIbI (AMUT JAJINH,
IPYHA3UH, Ayp-pUH U Jp.). AMUTIAINH COAEPKUTCS B CEMEHAX TOPbKOT0 MUHJAIIS, KOCTOUKAX
HEPCUKOB, AOPUKOCOB, CIIUB, BULIEH, B JIUCTHSX JIABPOBUIIHU U Jp. DTOT [IMKO3U/ TTOA
BIIMSIHUEM (DepMeHTa SMYJIbCHHA, @ TAKXKE [0/ BIUSHUEM KUCIIOT pa3jlaraeTcs Ha [JII0KO3Y,
OeH3asb/Ieru/1 U CHHUIBHYIO KUCIOTY. [IpyHa3uH cofepKuTcs B IEHCUIIbBAHCKOM BUIIHE, a
IyppuH — B nipoce. CHHWIbHAS KMCI0Ta MOXKET 00pa30BbIBATHCS [IPU TOPEHUU 1IEJLTYI0UIA.
Crenbl 3TOM KUCIIOTHI COZIepKaTCs B TAOAYHOM JIbIME.

Cony CMHUIBHOU KHCIOTHI (HUaHUABI) JETKo ruapoausytorcs d Bozae. [Ipu xpaHeHnn BOAHBIX
PacTBOPOB LIMAHKUJIOB IIPU AOCTYIIE AUOKCUAA YIVIEPOJA OHU PA3JIararoTCs:

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

B BOJHBIX PACTBOPAX pa3jlararoTCsA HE TOJBKO LIMaHUAbI, HO U CaMa CUHUJIbHAS KHUCJI0Ta!

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

IIpumenenne. [leiictBue Ha opranu3M. CUHWIbHAS KUCI0TA U €€ COJIU IPUMEHSFOTCS U1
CUHTE3a pAJla OPraHUYECKUX COEMHEHUH, IpU J0ObIYE 30J10Ta, IS Ae3UHPEKINN U
JI€3UHCEKINH, JUIsl 00pBHOBI ¢ BpeAUTEIIMH pacTeHuil u T. A. M3 coeuHeHuii CUHUIBbHOM
KHCJIOThI, IPUMEHSIEMBIX B HAPOJITHOM XO3AHCTBE, O0JIbIIOE 3HAUEHUE UMEIOT LIMaHU/Ibl HATPUS U
KaJus.

CHHUTIbHAS KUCIIOTA U €€ COJIM OYEHb SIIOBUTHL. [10 TOKCHYHOCTH CMHMIIbHAS KUCIO0Ta
IIPEBOCXOUT MHOTHE U3BECTHBIE s/1bI. [0ATOMY € CHHUIIBHON KUCIOTON U €€ COJISIMU CIIELYET
oOpaiarbcsi 04eHb 0CTOPOXKHO. ClieTyeT MOMHHUTb, YTO OT MPUOABIEHUS CHIIbHBIX KUCIIOT K
LMaHWU/IaM cpa3y e BbIIEISIETCsl CHHUIIbHAS KUCIIOTa, KOTOpask MOXKET ObITh MPUYMHON
TSDKEIbIX, @ HHOT/Ia U CMEPTENbHBIX OTpaBiieHuil. OTpaBieHUs MOTYT /1aBaTh U pa3InyHbIE
COEJIMHEHUS] CUHIWJILHOM KMCIIOTHI (XJI0pLuaH, OpoMuuaH u ap.). OTMeUYeHbI ciiydan OTpaBICHUS
mozaeit cemenamu munaans. [lo ganaeiv M. 1. [lIBaiikoBoii (1975), cMepTh y B3pOCIBIX MOXKET
HacTynuTh npu noenanuu 40-60 wryk, a 'y nereit 10-12 mryk ceman mungans. [lpu Basixanun
OOJIBIINX KOHIIEHTPAIMI CUHUIBHON KUCIOTHI CMEPTh MOXKET HaCTyIUTh MTHOBEHHO OT
OCTAHOBKH [IbIXaHUs U CEpALA. Y UUTHIBAsl BBICOKYI TOKCUUHOCTh CHUHUJIbHON KHUCJIOTHI U €€
coJieif, paboTaTh ¢ HUIMHU B JIJAOOPATOPUH MOXKHO TOJIBKO B BBITSDKHOM HIKa(y ¢ XOpOIIeH
BEHTHISILIAEH.

CuHuIbHAS KUCIIOTA YTHETAE€T BHYTPUKIIETOUHBIE XKEIE30COIEPIKALIUE JIbIXaTEIIbHbBIE
tdbepmenTsl. [Ipu yrueTeHNN HIUTOXPOMOKCHIA3bl CUHUIBHON KUCIOTOM KJIETKH OpraHu3Ma He
YCBAUBAIOT KHUCJIOPO/I, MOCTYMAIOIMUN C KpOBbIO. B pe3ynbrare 3TOro HacTynaeT KJI€TOYHOE
KHCIJIOPOJHOE rOJIOJJaHUuEe, HECMOTPS Ha TO, YTO KPOBb HACBIILIEHHA KUCIO0PO10M. [[nanmb
TaKXe MOTYT OJIOKMPOBATh F'€MOTI00MH KPOBH, HapyIIasi €ro GyHKINH.

CuHMIIbHAS] KUCJIOTa MOYKET MOoCTYNAaTh B OPprairnsm C BABIXAaCMBIM BO3IYXOM U YaCTHUYHO 4YCPE3
HCIMMOBPCIKACHHYIO KOXKY, 4 HHUAHU/IbI — Y€PEC3 MMUIICBOM KaHaJl.

MeTtabonu3m. MeTaboauToM CUHUILHON KUCIOTHI SIBISETCS THOIUAHAT (POJAHK), KOTOPBIi
oOpasyercs B OpraHu3Me Mpu KOHBIOTAIIMHU IIMAaHU/IOB C CEpOU MO BIUSHUEM (depMeHTa
pOJlaHa3bl.
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ObHapy:xeHNe CHHWIbHOW KUCJIOTHI M IMAHUI0B

W3onupoBanue CHHUIBHON KUCJIOTHI M IMAHU/IOB U3 OMOJIOTMYECKOro MaTepuasia Mpou3BOIsT
IIEPETOHKOMW ¢ BOASHBIM apoMm. [l 3Toi nenu coduparot 3-5 Mi1 IEpBOro AUCTUILIATA B
npoOUpKy,

cojaepxantyro 2 mMi 2 %-ro pactBopa rujipokcuaa HaTpusi. [IOCKOIbKY CUHMIIbHAS KUCIOTa
OBICTPO pasnaraercs B OpraHu3Me, UccieqoBaHne OMOIOTHUYeCKOro MaTepraia Ha HaTuYue 3T
KHCJIOTBI U €€ COJICH JKeIaTeIbHO MTPOBOIUTH CPa3y Ke MOCIe BCKPHITHS TPYIIOB.

IIpu oTpaBiieHMU CUHWILHOW KMCIOTON M LMAaHUIAMU HA XUMHUKO-TOKCHUKOJIOTUYECKOE
ucciea0BaHue 0epyT KETyI0K ¢ COACPKUMBIM, TIEYeHb U TTOYKH. BBUYy OBICTPOTO pa3nokeHus
CUHWIBHOUN KUCJIOTBI M IIMAHKUJIOB B TKAHSIX OPraHU3Ma dTH SIJIbI MOXKHO OOHAPYKHUThH B
COJIEPKUMOM JKEJIyJKa U He OOHAPYKHUTh B TAPEHXUMATO3HBIX OpraHax.

[Ipu 3akmrodeHnn 06 OTPaBICHUU CUHUIBHOM KMCIOTOW U IMaHW1aMu (Ha OCHOBAaHUH
pe3yJIbTaTOB XUMHUKO-TOKCHKOJIOTMYECKOI0 aHaIM3a OMOJIOrMYECKOro MaTepuaa) Cieyer
YUUTBIBATh TO, YTO LIMAHUJIbI B HEOOIBIINX KOJIMYeCcTBaX (0Koso 6 MKI %) MOTyT OBITh B MOYE
JINII, HEMIO/IBEPraBIIKUXCS BO3AEUCTBUIO 3TUX COEMHEHUH. B Moue KypsAImx KOJI1MuecTBo
LIMaHW/IOB MOKET OBITh IOYTH B 3 pa3a 0oJjbllie, Y4eM B KPOBU HEKYpsIIMX. B KpoBU LmaHu/ b1
MOTYT 00pa30BbIBaThCS U IOCMEPTHO.

Jlnst oOHapy>KeHUsI CHHIILHOM KUCIOTHI B AUCTUIUIATAX MPUMEHSIOT HECKOJIBKO PEaKIuii, U3
KOTOPBIX HanbOoJIee T0Ka3aTEeIHLHON SIBISETCS PeaKkiius 00pa3oBaHusl OEPINHCKOM JIa3ypH.
Jlpyrue onvicaHHbIE HIDKE PEAKIIMH UCIIONIBb3YIOT KaK BCIOMOTaTeIbHbIe, a TAKKE IS
06H3py>KeHI/I${ HUaHWA0B B MMOPOIIKAX, JXUJAKOCTAX U B APYTUX o0OBEKTax.

PCaKLII/II/I Ha CUHUJIBHYTIO KUCJIOTY M €€ COJIM BBIIIOJIHAIOT IO TATOH.

Peaknusi 00pa3oBanusi 0epJIMHCKOM JIa3ypu.
Peaknusi 00pa3zoBaHusi pogaHuaa xeJie3a.

Peakuusi oOpazoBaHusi 0eH3MANHOBOI CUHM.
Peakuusi ¢ IMKPUHOBOM KHCJIOTOM.

Oo0Hapy:xeHne HMAHUIOB METOIOM MUKpoAU(pPy3Hu.

OOPMAJIBJAET' N

dopmaniberus (anpAeru MypaBbUHONW KUCIOTHI)-Ta3, XOpOIIO paCTBOPUMBIH B BOJIE,
o0yagaronuii OCTphIM crienuduueckuM 3armaxom. BoaHblii pacTBop, coaepxanuii 36,5—37,5 %
dopmanpaernna, HazpiBaetrcs hopmannHoM. Dopmanbaeru odpa3zyercst Ipu HEMOTHOM
CrOpaHUM MEeTaHa, PU OKUCICHUU METUIIOBOTO cupTa U T. 1. ['a3000pa3Hblil popmanbaerus
Py KOMHATHOW TeMIIepaType JIETKO MOJIMMEpH3yeTcs ¢ 00pa3oBaHHeM napadopMasibIeruia.
N3BeCTHO HECKOIBKO MPOAYKTOB [IOJUMepU3aIy razoodpasHoro Gpopmanpaeruia. OnuH u3
nojaumMepoB hopmanbaeruaa HassiBaercs TpuokcuMeruwieH (CH 2 O) 3. On umeet remneparypy
wiaBneHus 63—64°C. B BogHbIX pacTBOpax Takxke oOpasyercs napagopmasibaerus,
OTHOCSIINICS K IOJMOKCUMETHIICHAM, KOTOPBIE SBISIFOTCS MPOAYKTAMH [TOJIUMEPU3AITIH
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3HAYUTENIBHO OOJBIIEro Yrciia MoJeKky hopmanbaeruaa. [apadgopmallbieru npu HarpeBaHUH,
0COOCHHO B IPUCYTCTBUH KUCIIOT, YACTHYHO JENOIUMEPU3YETCS C 00pa3oBaHUEM
razoobpasHoro Gopmainbaeruia.

dopManbieru U30IUPYIOT U3 ONOIOTHYECKOr0 MaTepuala IMyTeM NEPErOHKU € BOSHBIM
napom. OJIHaKO ATUM METOJIOM MEPEroHseTCs TOJIbKO HE3HAUNTENbHAS YacTh (PopMaliberu/ia.
Cumrarot, yTo (hOpMaNILIETU1 B BOJHBIX PACTBOPAX HAXOJUTCS B BUJIE TUpaTa
(METUJICHTIIMKOJIS), KOTOPBIN TPYIHO OTIOHSETCS C BOJASHBIM [1aPOM:

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

IIpumenenne. [leiictBue Ha opranu3mM. DopMaibIern/i MUPOKO UCTIOIb3YETCS B
MPOMBIIIICHHOCTH JIJIS TIOJTYYEHUS IIACTUYECKUX Macc U (heHonohopMaIbAeTHAHBIX CMOJL,
IyOJIeHUs KOXK, KOHCEPBUPOBAHUS aHATOMUYECKUX TPETIapaToOB, OTYyICHHS
reKCaMeTHJICHTETpa-MUHA, CHHTETUYECKOr0 KayuyKa, POTPaBIMBaHUSA 3epHA, 00pabOTKH
MTOMENICHUH, Taphl C LETbI0 1e3UH(EKITUH.

dopMabieru] NposBIseT AyOsiee, aHTHCENITHUECKOE U Ie300pupytoliee Aelctaue., [lpu
BJAbIXaHUN HEeOOJBIINX KOIUYECTB d)ODMaJII)IICFI/II[a OH pasapaxacT BEPXHUC AbIXATCIbHBIC ITYTH.
[Ipu BapIxaHuu OOJBIIMX KOHIIEHTPAIM opMaiberuia MoOKeT HACTYIUTh BHE3aIHasl CMEPTh
B pe3ysbTaTe OTeKa M crazMa rojiocooi menu. [Ipu monaganuu dhopmaibieruia B OpraHu3M
yepe3 poT MOTYT HACTYNUTh HEKPOTUYECKHE MOPAKEHUs! CIIM3UCTON 000JI0UKH PTa, MUIIEBOI0
KaHaJja, MOsBJISIeTCS CIIOHOTEUEHUE, TOIIHOTA, pBOTa, TOHOC. DOopMasbAerul yrHeTaeT
LIEHTPaJIbHYIO HEPBHYIO CUCTEMY, B PE3YJIHTATE 3TOI0 MOYKET MPOU30MTH ITOTEPS COZHAHMSI,
MOABJIAKOTCA CYJOPOTH. HO}I BIINSITHUEM d)ODMaJ'[B,Hel"I/IJIa Pa3BUBAIOTCA ACTCHCPATUBHBIC
MOpaKEHMsI IEYEHH, NTOYEK, CEPALIAa U TOJIOBHOrO Mo3ra. @opmMainbaerns oka3plBaeT BIUSHUE HA
HekoTopeie hepmeHTh. 60—90 M hopmanHa SBIISIOTCS CMEPTEIHHOH J10301.

MerabouusM. MeradosmraMu GOpMaIbIErUAa ABISIOTCS METHIOBBIN COUPT U MypPaBbUHAS
KHCJI0Ta, KOTOPBIE, B CBOKO OYepe/b, TOJABEPTAOTCS NadbHEHIIEMy METa00IU3MY .

Oonapyxenue gopmanbaernia

B XUMHKO-TOKCHKOJIOTHYECKOM aHanmm3e At oOHapyxeHus Gopmansaernia H—CHO
MPUMEHSIOT PEaKIUU C XPOMOTPOTIOBOW KUCIOTOH, (DYKCHUHCEPHUCTOM KUCIOTOU, C PACTBOPOM
KOJIEMHA B CEPHOMN KHCJIOTE, C PE3OPLIUHOM H Jp.

Peakuusi ¢ XxpoMOTpPONOBO KHUCJIOTOI.
Peakuus ¢ pyKcHHCEPHUCTON KHCJIOTOM.
Peakuusi ¢ MeTHJI0BBIM (PHOJIETOBBIM.
Peakuus ¢ KOZeMHOM M CEPHOM KHUCJIOTOM.

Peakiiust BOCCTaHOBICHUS HOHOB cepe6pa.

Peakuus ¢ peaktusom ®esinHra.

Oo0napyxenue ¢gopmabaernia MeToaoM MUKpoaudpysuu.
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OOHapy:KkeHHe alleTOHA

B XUMUKO-TOKCHKOJIOTHYECKOM aHAIM3€e JIJIsl OOHAPYKEHHUS alleTOHA TPUMEHSIFOT PEaKIuu C
pacTBOpamMu MoJ1a, HUTpornpyccuaa Harpus, Gypdypona, o -HUTPOOSH3AIbIETHIa U METO]]
Mukpoauddyzuu.

Peaknusi o6pazoBanus iionogopma.
Peakuusi ¢ HUTPONIPYCCHAOM HATPHS.
Peakuusi ¢ 0 -HUTPOOEeH3a/Ib/IETH/IOM.
Metoa muxkpoaudpdysunu.

XJIIOPOO®OPM

Xaopodopm (tpuxsopmeran) CHCI s — GecreTHas npo3payHast JeTydas )KUIKOCTb C
XapaKTepHbIM 3armaxoM. CMEIuBaeTcs ¢ JUITUIOBBIM 3(UPOM, STUIOBBIM COUPTOM U JPYTHUMHU
OpPraHUYeCKUMU PAaCTBOPUTEISIMHU, cllabo pacTBopsieTcst B BoJe (cM. Tabm. 1). Ilox BnusiHueM
CBETa, BO3/1yXa, BJaru ¥ TeMIepaTypsl xJiopodhopM nocTeneHHo paziaraercs. [Ipu atom moryt
00pa3oBbIBaThCs (HOCIeH, MypaBbUHASL U COJISIHAS KUCIIOTHI.

I[Ipumenenue. [leiicTBue Ha opranu3M. Xja0poQopM MKUPOKO UCHIOIB3YETCS B XUMUYECKOM
MPOMBIIIJICHHOCTH U B XUMHYECKUX JTa00OpaTOpUsAX KaK pacTBOpUTEIb. PaHbllle OH MpUMEHsIICS
B MEJMIIMHE /Ul HapKo3a. B HacTosmiee Bpems XJ0poGopm B CMECH € APYTUMU
JIeKapCTBEHHBIMHU IIperapaTaMy UCIIOIb3yeTcs A pacTupanud. [lapel xsmopodopma erko
MIPOHUKAIOT B OPraHU3M C BABIXa€MbIM BO3AYXOM. XJ10pohopM AeHCTBYET Ha LIEHTPAIBbHYIO
HEPBHYIO CUCTE My, BbI3bIBasi Hapko3. OH HaKaIuIMBaeTcs B TKaH:AX, OoraTeiX xupamu. [Tpu
0OJBIINX KOJIMYECTBaX XJ0podhopMa, MOCTYNHUBIIETO B OPraHU3M, MOTYT HOSIBISATHCS
nucTpouyeckre U3MEHEHUs1 BO BHYTPEHHUX OpraHax, 0co0eHHo B neueHu. [Ipu otpaBieHnu

XHO[ZO{]!O[ZMOM CMCEPTH HACTYIACT OT OCTAHOBKHU AbIXaHUI.

Metadoau3zm. XsopohopM, TOCTYNUBIINNA B OpraHu3M, OBICTPO Hcye3aeT u3 KpoBu. Yepe3 15—
20 MHH C BBIIIBIXa€MBIM BO3/IYXOM B HeM3MeHeHHOM Buje Boiaensiercs 30—50 % xmopodopma.
B Teuenue yaca yepes serkue Boiaensercs 10 90 % xmopodopma, MOCTYNHUBILETO B OPraHU3M.
Opnaxo enie 1 yepe3 8 4 B KPOBU MOXKHO OOHapY>KUTh HE3HAUUTEIbHbIE KOJIUYECTBA
xsopoopma. Yacte xnopodopma nojasepraercs 6norpanchopmanuu. [Ipu sToM B KauecTBe
MeTabo0suTOB 00pasyroTes okcu yriepoaa (IV) u ximoposogopos. [pu xumuko-
TOKCUKOJIOTHYECKUX HCCIEA0BAHUAX OCHOBHBIMU O0BEKTaMU aHAJIM3a Ha HaIW4Yue xjaopodopma
B OpraHMU3Me SIBJISIFOTCS BBIBIXaEMbIH BO3/TyX, OOTaThle KUpaMy TKaHU TPYIOB U I1€YEHbD.

OoOnapy:xenue xjgopodgopma

Xnopodopm, copepKaIuics B AUCTUILIATE, MOKHO OOHAPYKUTH TIO HATHYHUIO XJIOPA B €r0
MoOJIeKyJIe, a TaKXkKe MPH moMoIu peakiuii OymkuBapa, 00pa3oBaHUs U30HUTPUIIA, PEAKIIHH C
PE30PLUMHOM, C peakTuBOM DenuHra u Ap. BONBIIMHCTBO 3TUX PEAKIU Jal0T U HEKOTOPBIE
JIpyTUE XJIOPCOAEPKAIIME BEIIECTBA, UMEIOIINE TOKCUKOJIOIMYECKOE 3HAUCHHE.

Peakuus oTmiensieHus xjaopa.
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Peakuusa ®@ymxuBapa.

Peakuus ¢ peopuuHOM.

Peakuusi o0pa3oBaHusi HK30HUTPUIIA.
Peaknus ¢ peaktusom Pestunra.

IIpeaBapuresnbHas npoda Ha XJI0po(OpPM U Apyrue XJIOPNpPoUu3-BoAHbIe B Moue. [yt
oOHapyxeHHs xJI0podopma U JPYrux XJIOPIPOU3BOIHBIX B MOYE MPUMEHSIOT MPEBAPUTEIHHYIO
po0y, ocHOBaHHY10 Ha peakiuu OymxuBapa. B npobupky BHOCAT 1 M1 Mouu, npubaBisoT 1
M 10 %-ro pacTBOpa ruApOKCcHIa HATPUs U | MIT CBEKEe-TIEPErHaHHOTO MUPU/IMHA.
Conepkumoe MpoOUpKH B30ATTHIBAIOT M HATPEBAIOT HA KUIIAIIEH BOSIHON OaHE B TCUCHHE 2
muH. [losiBeHne po30BOIi WM KPACHOUW OKPACKH yKa3bIBaeT Ha HAMYUE B MOYe XJIopodopma
WM IPYTUX TPUXJIOPIIPOU3BOIHBIX YIII€BOI0P0A0B. [Ipr 3TOM HEOOX0IMMO TIPOU3BOIHUTH
«XOJOCTOI» OMBIT, TAK KaK Mapbl HEKOTOPBIX BEIIECTB, KOTOPbIE MOT'YT HAXOAUTHCS B BO3JIYXE,
TOKE JIal0T 3Ty PEAKIIHUIO.

XJITOPAJITUAPAT

Xyopanruapart - 0eClBETHbIE KPUCTAUIBI MIIK MEJIKOKPUCTAININYECKUI IOPOIIOK C
XapaKTEePHBIM OCTPBIM 3aIIaXOM U CJIETKa TOPbKOBATHIN, PACTBOPSAETCA B BOJIE, YTUIOBOM
crupTe, AU3TUIOBOM 3dupe U xaopodopme. XaopanruapaT TMIPOCKONNYEH U MEIJICHHO
YIAETy4YUBAETCs Ha BO3/YXE.

IIpumenenue. /leiictBue Ha opranu3m. XJIOpaiIruapaT NPUMEHIETCS B MEULIMHE KAK
yCIOKauBaroIiee, CHOTBOPHOE M aHATIbI€3UPYIOIIee CPeACTBO. B OoNbIIuX 103aX XJIOpaITUapaT
MOKET BBI3BIBAThH OTpaBiieHHe. [10 TOKCHYeCKOMY IEHCTBHIO XJIOPAITUAPAT OIU3KHUM K
xs0podopmy. OH IPUMEHSETCS TIPH MICUXUUECKUX BO30YKICHUAX U KaK IPOTUBOCYIOPOKHOE
CPEJICTBO MPH CTOJIOHSKE, SKJIAMIICHH | TPU APYTUX 3a007aeBaHusIX. B onmpeneneHHbIx 103ax
XJIOPAITrUAPAT IPUMEHSAETCS KaK CHOTBOPHOE CPEJICTBO.

Metadoau3m. Xuopanrujapar OpICTPO BCachIBaeTCsl B KpOBb U3 MUIIEBOr0 KaHaa. B oprannsme
OH IoJBepraercs Meraboan3my. MeraboiuTamMy XJI0paIruIpara siBISIOTCS TPUXIOPITAHOT U
TPUXJIOPYKCYcHas kucaora. CYUTAIOT, YTO TOKCHUECKOE ACUCTBUE XJIOpaIruapaTa Ha Opraiusm
00BsICHAETCS 00pa30BaHUEM TPUXJIOPITAHOJA. TPUXIOPYKCYCHAS KUCIOTa B OPraHU3Me MOXKET
00pa30BBIBATHCS JABYMSI MMYTSAMU: HEMOCPEACTBEHHO U3 XJOpAITUApaTa U U3 TPUXJIOpITaHOMA.
TpuxnopaTaHoa U3 OpraHu3Ma BbIIEISIETCS C MOUOM B Buje IitokypoHua. [locie cmepty,
HACTYIHUBIIEH B pe3ysbTaTe OTPABICHMS XJIOPAJITHIPATOM, ONPEAEICHHOE KOJIMYECTBO €r0 B
HEM3MEHEHHOM BUJIE MOKHO OOHApPYKUTh B IEYEHHU U JKEITyIKE.

O0OHapy:keHHE XJIOPAJITHAPATA

XJopaaruapat JacT Bce peaKknuuu, KOTOPLIC B XUMUKO-TOKCUKOJIOTHYCCKOM aHAJIN3C
MPUMCHSAIOTCA IJIA 06Hap}’)KCHI/I$[ XHO[)O{])O[)M&. OT0 00BICHICTCH TEM, UTO NPUMCHIACMBIC B
XUMHKO-TOKCHUKOJIOTHYCCKOM aHaJIM3€ pCAKIUU Ha XHO[ZO!])O[!M MPOU3BOIAATCA B IPUCYTCTBUU
1CJI049H, IO BIIMAHHUEM KOTOpOI\/JI XJOPAJITHUAPAT pa3jaractcsa ¢ BbIACICHUEM XHO[)O!]!O[)M&:

CCl,CHO + NaOH — CHCl; + HCOONa.
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JUist oTiHumst XJI0pairuipara ot XJaopodopmMa MOXKET ObITh UCTIONB30BaHA PEAKIUs C PEAKTHBOM
Heccrnepa. DTy peakiuro 1aeT XJI0pairuapar, CoAepKaluil anpaeruayto rpymmny. He gaer stoi

peaKkunuu XHO[)O!I!O[!M.

Peakmusa ¢ peaktuBom Hecciepa.

OT1auune XJa0pajaryapara ot xjaopodopma.
IIpeaBapuTenbHasi Ipoda HA XJIOPAJTHAPAT B MoYe.

YETBIPEXXJIOPUCTBIN YTJIEPO/I

Yeteipexxsopuctslii yriaepos CCl 4 — npo3payHas xKHUIKOCTb CO CBOEOOpa3HbIM 3amaxoM (T.
kuil. 75—77 °C). OH cMemunBaeTcs B JTFOObIX COOTHOIIECHUSAX C alleTOHOM, 0€H30J10M, OEH3UHOM,
CepOYIIIEPOIOM U APYTUMH OpraHnYecKUMHU pactBoputensmu. B Bose npu 20 °C pacTtBopsiercs
0k0J10 0,01 % 4YeThIPEXXJIOPUCTOTO yIaepoaa. YeThIpEeXXJIOPHUCTHIN YIJIEPO] HE OTHEOIAaCceH, ero
Iapbl B HECKOJIBKO pa3 TsKeslee BO3/1yXa.

IIpumenenue. [leiicTBUe HA OPraHu3M. YeThIPEXXITOPUCTHIN YIIEPO/1 HIMPOKO MPUMEHSETCS B
MPOMBILIUIEHHOCTH KaK PACTBOPUTEIIb AKUPOB, CMOJ, Kayuyka. OH UCTIOIb3YyETCsl KaK KOHCEPBAHT
pu 00paboTKe MeXa, a TAK)KE MPUMEHSICTCS TSl YIAICHUS )KUPHBIX TSITCH U3 OJICKIBI.
YeThIpeXXJI0PUCTBIN YIIEPO/ BXOJUT B COCTAB KUJAKOCTEH JJIsl HAIIOJIHEHUS OTHETYIUTENEH.
Tsxesnple mapbl YEThIPEXXJIOPUCTOrO YIJIEPO/1a HAPYIIAOT KOHTAKT TOPAIIMX MPEIMETOB C
KHMCJIOPOJIOM BO3/1yXa. DTO IPUBOJUT K MPEKPAIIEHUIO Tpouecca ropenus. OHaKo pu
BBICOKOM TeMIIEpaType B PE3YJbTATE PA3I0KEHUS YETHIPEXXJIOPUCTOTO YIJIEPOIa MOTYT
00pa30BbIBaThCS (DOCTEH U APYyTHE SAOBUTHIC BEIIECTBA, BBI3BIBAIOIINE OTPABJICHHUE.
YeThIpeXXJI0pUCTBIN YIIEPO/I MPUMEHSETCS B BETEPUHAPUHU B KAYECTBE IPOTUBOTJIMCTHOTO

CpCACTBA.

YeThIpeXXI0PUCTHIN YIIepo ] MOCTYNAeT B OPraHu3M MPHU BJIBIXaHUH €T0 MapoB, a TAK)KE MOXKET
MOCTYTATh YE€PE3 HEMOBPEKACHHYIO KOKY Y MUIIEBON KaHall. YeThIpeXXJIOPUCTBINA YIIIEPOT
HEpaBHOMEPHO pacmpeaernsercs B oprannimMe. KoandecTBo ero B Tkanu, 00raToi Xxupamu, B
HECKOJIbKO pa3 Oosbiie, 4ueM B KpoBH. CoJepiKaHue YEThIPEXXIOPUCTOrO YIIepo/ia B IEYSHH U B
KOCTHOM MO3TYy 3HAYHMTEJILHO BHIIIE, Ye€M B JIETKUX. B 2puUTpoIMTax KpoBU TPYIOB COAEPKUTCS
YETBIPEXXJIOPUCTOTO YIIepoaa MPUMEPHO B 2,5 pa3a Oosbiie, ueM B miazme. OH obnamgaer
HAapKOTUYECKUM JIEHCTBUEM, MTOPAKAET LIEHTPAIbHYIO HEPBHYIO cucTeMy. [loctymieHue B
OpraHu3M OOJBIIKMX €ro /103 BBI3BIBACT TSDKEIbIC TUCTPOPUUIECKHE U3MEHEHHS B TICUCHH,
MOYKax, CepAIe U B Apyrux opranax. CMepTenbHas /1032 YEeThIPEXXJIOPUCTOTO YIJIepoia
coctapisgeT 30—60 M.

MeTta6oau3M. YeThIpeXXJIOPUCTHIN yIiIepos1 OBICTPO BBIJCISAETCS U3 OpraHu3Ma. Yike uepes 48
Y [OCJIe TIOCTYIUICHUS B OPTaHK3M €0 Helb3s OOHAPYKUTh B BBIIBIXaeMOM Bo3jiyxe. Ero
MeTaboJIMTaMu SIBISIOTCS XJ10podopm u oken yrieposaa (1V).

Oo0napyxeHHe 4eThIPEXXJIOPUCTOIO0 yrjepoaa

B XUMHKO-TOKCHKOJIOTHYECKOM aHaIM3€e I 0OHapy)eHus deThipexxiopuctoro yrieposaa CCL]
B JUCTUIUISITaX MPUMEHSIOT Psi/i peakiuii, O0NbIIMHCTBO KOTOPBIX JAI0T U APYTHe
XJIOPIIPOU3BO/IHBIE YITIEBOAOPO/IOB.
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Peakuus oTmiensienus xJjaopa.

Peaxknus ®ypkuBapa.

Peakuust 00pazoBaHusi H30HUTPHUIIA.

Peaknus ¢ pesopuuHoOM.

Peakuus ¢ 2,7-nuokcuHadTaIMHOM.

IIpenBapurenbHas Npoda Ha YeTHIPEXXJOPUCTHIN YIJIEPOA B MoYe.

JUXIJIOPOTAH
W3BectHbl aBa nzomepa auxiaoparana (C 2 H 4 Cl 2): 1,1-muxnoparan u 1,2-quxiopaITaH.

1,1-{uxnopatan (xnopuctsiii atminaeH) CH 3 CHCI 2 — GecuBeTHast KUIKOCTb (INIOTHOCTH
1,189 mpu 10 °C), kunsmas npu 58 °C. 1,2-/luxnopatan (xaopuctslii stusen) Cl—CH 2 —CH 2
—Cl — xuakocts (motHocTsh 1,252 nmpu 20 °C), kunsimas npu 83,7 °C. B npOMBIIIIIEHHOCTH
1,2-nuxnopaTan 6osee MWUPOKO UCHIOIB3YyeTCs, ueM 1,1-n1uxnopaTan.

1,2-TuxnopaTan c1abo pacTBOPSETCS B BOJIC, XOPOIIO PACTBOPSICTCS B OOJIBIITMHCTBE
opranudeckux pacrsopuresieil. OH CTOEK K AEHCTBHUIO KMCIIOT U Liesnoueil. Bocramensiercs ¢
TpynoM. Texanueckuit 1,2-nuxnopatan conepxkut npuMmech Tpuxiopytmiiena C1—CH = CCl 2.

IIpumenenue. leiictBue Ha opranusM. 1,2-JluxiopaTan sBisercs 6oiee TOKCHYHbIM, 4eM 1,1-
JUXJIOP3TaH. B mpoMbIuIeHHOCTH 1,2-1MXI0p3TaH UCIIOJIB3YETCS KAK PACTBOPUTEID JKHUPOB,
BOCKOB, CMOJI, TapaMHOB U IPyTUX BeulecTB. Ero mpuMeHsIOT 1 B XMMUYECKHX JIAOOPAaTOPHUSIX
JUTST DKCTPAKIIUN MHOTUX OPTaHUYECKHUX BEIECTB U3 BOJHBIX PacTBOPOB. 1,2-J(uxiopaTan
UCIIOJIb3YETCS JJI U3BJICUCHUS KUPA U3 LIEPCTH )KUBOTHBIX, I XUMYUCTKHU OneKAbl. [1apbl
1,2-guxyiopaTaHa MPOHUKAIOT B OPTaHU3M Yepe3 JbIXaTeIbHbIC MyTH. DTOT Mperapar B )KUIKOM
COCTOSIHMM MOJKET IIPOHUKATh B OPraHM3M 4epe3 HENOBPEKICHHYI0 KOXKY. MI3BeCTHBI cilydan
oTpaBieHus 1,2-AUXJI0PITAHOM, OIIMOOYHO MPUHATHIM BHYTPb BMECTO CIIUPTHBIX HAITUTKOB.
KapTuna orpaBnenus 1,2-1uxaop3TaHOM OJ00HA KaPTUHE OTPABICHUS YETHIPEXXJIOPUCTHIM
yraeposioM. 1,2-JuxyiopaTaH BeI3BIBAET MOPAKECHHUS IICHTPATbHON HEPBHOW CHCTEMBI, TICUCHH,
[IOYEK U CEPACYHOU MBIIIIBI.

[Tocne mpreMa TOKCHYECKOH J10361 1,2-TuXJI0pITaHa BHYTPh HAOJIOIAI0TCS PBOTA, TIOHOC, OOJTH
B 0071acTH MeYEeHH, B3AyTHE )KUBOTA, ypemus. 15—50 mn 1,2-auxsaopaTana B OOJIBIIMHCTBE
cnyl{aeB BBI3BIBAKOT CMepTB. B nHTepaType HUMCIOTCA CBEACHHUA O TOM, UTO 1,2-I[I/IXJ'IOp3TaH
OKa3bIBaeT KaHIIEPOTeHHOE U MyTareHHoe JeiicTBre Ha oprauusm (mmo P. Jlynesury u K. Jlocy,
1983).

BbiaesieHne AMXJI0PITaHa U3 OMO0JI0THYEeCKOro MaTepuasia. Beiienenue quxiopstana U3
OMOJIO0rM4ecKOro MaTeprasa NpoU3BOAUTCS IyTEM [IEPETOHKH C BOASHBIM napoMm. Ha
uccieioBaHue OepyT NepBble NOPLUMU AUCTIILIATA. B Tex ciaydasx, Korjaa uMeroTcs
CHeMaTbHbIC YKa3aHWs MPOBECTH UCCIIEA0BaHNE OMOIOrMYECKOr0 MaTepraia Ha Hamnane 1,2-
JUXJIOP3TaHa, NoIy4aroT okoiao 300 M1 AMCTHILIATA, KOTOPBINM MOABEPratoT MOBTOPHOM
neperoHke u coouparot nepsbie 200 M1 IUCTHILIATA. DTOT AUCTUIUIAT ABAK/bl [TOIBEPIatOT
neperosnke ¢ geduaermaropoM. [locneauuit auctmiiat (o6bemom 10 mit), mosyyeHHbIH pH
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OTTOHKE JXUJIKOCTH ¢ Ae(IIerMaTopoM, TOIBEPTat0T UCCIICIOBAaHIIO Ha Hamuaue 1,2-
JIUXJIOpITAHA.

Oobnapy:xenue 1, 2-quxsiop3Tana

B XMMUKO-TOKCHKOIOTHYECKOM aHanu3e At oOHapy)eHus auxiopatana (1,2-auxmopatana)
C1—CH 2 —CH 2 —C1 npuMeHSIOT psJl peakiyii, KOTOpbIE Jal0T U IPYrHe XJIOPIPOU3BOIHbIE
yrieBo10poioB. Kpome o0mux peaxiuii Ha XJI0pIporu3BOAHbIE YIIEBOAOPOIOB AT
oOHapysxeHUs 1,2-1uXIIopITaHa HCIIONB3YIOTCS U HEKOTOPBIE CIEN(UIECKHE PEaKIInH.

Peakuusa ®@ymxuBapa.
Peakuus oTmienjieHuss aToMOB XJ10pa.

Peaknust 06pa3oBaHus YTUICHTIIMKOIS U OOHAPY>KEHUE €T MOCIIe MEPeBEICHUS B
dbopMapaerua.

Peakuusi 00pa3oBaHusi aneTHJICHHAA Me/IH.
Peakuusi ¢ XuHOJIMHOM.
IIpeaBapuTenbHasi Npoda Ha IMXJIOPITAH B MOYe.

TETPASTUJICBUHEL]

TerpasruwicBuner (TOC) (C 2 H 5 ) 4 Pb — npo3paunast 6ecriBeTHast )KUAKOCTh (T. Kuil. 195—
200 °C c paznoxeHueM), IMEIOIIas pa3apaxaroniuii 3amnax. O4ueHb pa30aBIeHHBIE PACTBOPHI
TOC umerot npusaTHbIN GpyKTOBBIH 3anax. TOC noYTu HepacTBOPUM B BOJIE, JIETKO
pacTBopsieTcst B OeH3MHe, xJ1I0podhopMe, STUI0BOM CIUPTE, AUITUIOBOM 3(Upe U B pAae IPYTUX
OpraHMuYecKuX pactBoputeneid. OH Tak k€ XOpPOLIO pacTBOPSIETCS B xupax U maciaax. TOC
NeperoHsieTcs ¢ BOASHBIM napoM. OH TOPUT Ha BO3yxe, 00pasys kenToBaro-0emnbiid apiM. TOC
pasJiaraercs 1o BIUsIHUEM TeMIIEPaTyphl, COJTHEYHBIX, YIAbTPA(PHOIETOBBIX U PEHTTEHOBCKUX
nydeil. OH HaunHaeT paznarateed npu 135 °C, a mpu 400 °C paznaraercs co B3pbiBoM. [lon
BIIMSIHUEM KHUCIIOT U rasorenoB TOC pasnaraercs ¢ 00pa3oBaHuEM TPUITHII- U
JTUATUIITIPOM3BOIHBIX CBUHILA, & TIPU JaJIbHEHIIIEM pa3ioKeHUH 00pa3yloTcs HeOpraHMuecKHe

COJIM CBHUHIIA.

IIpumenenne. [eiictBue Ha opranusm. TOC cocrasiser cBbiiie 50 % Tak Ha3bIBaeMOM
HTUIIOBOM KUJIKOCTH, KOTOPYIO MPUOABIAIOT K OCH3UHY MIIM KEPOCUHY KaK aHTUAETOHATOP.
bensun u kepocuH, kK KoTopsIM npudasieH TOC (3TunoBast )KUIKOCTb), HA3bIBAKOTCS
STUIUPOBAHHBIMU. JKHMJIKOCTb, IPUMEHIEMYIO 7Sl STUIINPOBAHUS OCH3MHA WIIM KEPOCUHA,
MOJAKPAIIMBAIOT B KPACHBIN, OpaHKeBbIN Wi cuHUM 1BeT. TOC, 3THI0Bas KUIKOCTD,
STUJIMPOBaHHbIE OCH3UH U KEPOCHH SBIAIOTCS TOKCMUHBIMU. TOC U copeprkaliye ero xKuaKkocTu
BBI3BIBAIOT OTPABJICHUE TIOCTIE MOCTYIIJICHUS MX B OPraHU3M C BJIBIXa€MbIM BO3/1yXOM WJIH Yepe3
HEMOBPEXKACHHYI0 Koxky. Habmoaetcs paccTpoilcTBO LIEHTpaibHOM HEPBHOM CUCTEMBI:
MOSIBIISIETCS TOJIOBHAs 00JTb, COCTOSIHHE BO30YKICHHsI, 0ECCOHHUIIA, PACCTPOICTBO 3pEHUS,
cynoporu. CMepTh HacTynaeT B T€YEHHUE NEPBBIX 2—5 cyTOK. Ecau cMepTh He HacTynuia, TO B
JAIbHENIIEM pa3BUBAIOTCS MPU3HAKU XPOHUYECKOTO OTPABIICHUS CBUHIIOM.
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Boinenenne TOC u3 Ouosioruveckoro marepuana. Oprassl TpyIoB, MoaJexaliye
uccnenoBanuio Ha Hanuuue TOC, n3MenbpuatoT U BHOCAT B KOJIOY armapara Jjs IeperoHKu
STOBUTBIX BEIIIECTB C BOJSHBIM apoM. JIMCTHIUIAT COOMPAIOT B IPHEMHUK U YIOBUTEIb, B
KOTOpbI€ BHOCAT 110 30 MJI HACBHIILIEHHOT'O CIIUPTOBOT'O PACTBOPA MOa. 3aTe€M MPOU3BOIST
neperonky TOC ¢ BoastHbIM mapom, codupast 50—100 mi quctuara.

[Tocne oxonuanus neperonku TOC ¢ BOASHBIM [1aPOM COAEPIKUMOE IPUEMHHKA U YIIOBUTEIIS
COEJIMHSIOT U OCTAaBJISIOT IIpU KoMHaTHOU Temnepatype Ha 30 muH. [1pu stom TOC paznaraercs
pPacTBOPOM HoOJIA:

[Tocne orcranBanus xuakocT B TeueHue 30 MUH ee nepeHocsT B (appopoByro YallKy U Ha
BOJISIHOM OaHe BbIapuBaioT Jocyxa. Cyxoit octaTok pacTBOpsoT B 50%-M pacTBope a30THOU
kucinoThl. [oyueHHbIH pacTBOp CHOBA BhIMAapUBarOT Jocyxa. [Ipu 3ToM ob6pasyercs HuTpat
CBHHIIA.

Pbl, 4+ 2HNO; — Pb (NOy), 4 2HI.

CyXOI’I OCTaToK, co;[epmamnﬁ HUTPAT CBUHIIA, paCTBOPAIOT B BOJIC U UCCIICAYIOT HAa HAJIMYUC
HOHOB CBHMHIIA.

Onucannsiit MeTo mo3BodsieT Beiaeauth 0,3 mr TOC u3 100 T Guonorndyeckoro Marepuarna.
Uccnenoanue 6uonornyeckoro Marepuaia Ha Hamnuue TOC mpousBoIAT cpasy ke mocie
MOJy4YEeHHUsI COOTBETCTBYONNX 00bekTOB. He 06HapyxuB TOC B OuosoruueckoM MaTepuane
€ro MOJBEPraoT UCCIIEIOBAaHUIO Ha HAJTMUKE MPOAYKTOB pa3iokeHus 3Toro npenapara. C aToi
LEJIBIO COAEPKUMOE KOJIOBI, U3 KOTOpOoi mpousBoamiack orronka TOC, BHocAT B ¢hapdopoByro
YalllKy W BBIMIAPUBAIOT HAa BOJSIHOM OaHe moyTH Jocyxa. OcTaBuIMiics Mpu 3TOM OHOJIOTHYECKUN
MaTepual pa3pylarT CMECHIO CEPHOM M a30THOM KMCJIOT, @ 3aTEM MUHEpAIN3aT UCCIENYIOT Ha
HaJIMYue MOHOB CBUHIIA.

[Ipu uccnenoBaHnyM NUILEBBIX MPOLYKTOB PACTUTEIBLHOTO IPOUCXOKACHUS U OIEK bl Ha
Hanmnuue TOC u3 3TuX 00BEKTOB €ro U30JUPYIOT IyTEM HACTaUBaHUS C OPraHUYECKUMHU
PacTBOPUTEIISIMH.

Oo0Hapy:xeHne HOHOB CBHHIIA

Jnis oOHapy>KeHHsI HOHOB CBHUHIIA, 00pa3yromuxcs B pe3ynbrate pasnoxenus TOC, mpUMeHSoT
PeaKIuy C MOAMIOM KaJIusl, XpOMaTOM KaJlusi, CEpOBOAOPOJIHOM BOJOW U Ap. BeimonHeHue 3Tux
peaKuil ONUCAaHO HUXKE.

Oonapyxenue TIOC B HedTenpoaykrax.

4. UnaiocTpaTUBHBINA MaTepHaJL. CIIai b, TAOIUIIBI
5. JIuteparypa: [Ipuinoxenne 1

6. KonTpoJibHbIe BONPochl (0OpaTHAs CBS3b)
1. Uto u3y4aer TOKCUKOKUHETHKA?
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2. OObsICHUTE TOBEIICHHE TOKCHYHBIX BEIISCCTB B OPraHW3ME C TOYKH 3PEHHS KJIACCHUYCSCKON
TOKCUKOKHMHETHKH.

3. Uem ompenensieTcs: NpakKTUIeCcKast 1elTb TOKCUKOKUHETUKN ?

4. Ot Kakux (GaKTOPOB 3aBHCAT TOKCHKOKMHETHYCCKUE XapaKTePUCTUKH KCCHOOMOTHKA?

5. B xakux ciyyasx KHHETHKa KCEHOOMOTHKA MOKET OBITh OMMCAaHa OJTHOKAMEPHON MOJIETIBIO?

6. B xakux ciyyasx KHHETHKa KCEHOOMOTHKA MOKET OBITh OIMCaHa MHOTOKaMEPHOM MOJICIIbIO?

7. Uto coboil TpencTaBiseT CTPYKTypHas OCHOBAa (DM3HUOJIOTUYECKOW TOKCHKOKMHETUYECKON
MojaeIu?

1. Tema 3 — I'pynma BemecTB, H30JHPYEMBIX H3 OHOJOrHYECKOr0 MaTepuaja
JTUCTHJLIIAIHCH.

2. Heanb: O3HaKOMHUTH OOYYAIOUMIUXCS C METOJAMKAMU MPOBEICHUS CyACOHO-METUITMHCKUX
9KCIEPTHU3 XUMHKO-TOKCUKOJIOTHYCCKUX UCCIICIOBAHUN «IETYYUX» sJ10B B cooTBeTCTBUU ¢ HJI.

3. Te3ucel Jekuun

METWJIOBBIN CIIUPT

MeTuaoBbIi cniupT (MeTaHoI) - OecuBeTHAsS XUAKOCTh (T. kutl. 64,5 °C, miotHocTh 0,79),
CMEIIMBAIONIASICS BO BCEX COOTHOIICHHUSAX C BOJIOY U MHOTUMH OPTaHUYECKUMU
pacTBOpUTeIsIMU. METUIIOBBIN CIUPT SOBUT, OH TOPUT OJI€THO-TOTyOBIM HEKONTALIUM
IIaMeHeM, ¢ xJaopuaoM Kaiaeius gaeT coeaquaenne CaCl 2 -4CH 3 OH, a ¢ okcmyioMm 0apus
oOpa3yet kpuctamisl BaO-2CH 3 OH. MeTuioBslii ciupt o 3anaxy 1 BKycy HOYTH He
OTIIMYAETCS OT ATHWJIOBOTO. VI3BECTHBI CITydan OTPaBICHUS METHIIOBBIM CITUPTOM, OITHOOYHO
MPUHSTHIM BMECTO STHIIOBOTO.

B npupozae MeTuiaoBblii ciupT B CBOOOHOM COCTOSIHMM [TOYTH HE BCTPEYAeTCs.
PacnipocTpaHeHs! ero npon3BoAHbIe — dQUPHBIE Macia, CI0KHbIe Y3(QUpE! U 1p. Panbie
METUJIOBBINM CIIUPT MOJYYaJIH IIyTEM CyXOH eperoHku aepesa. IloatoMy u 1o cux nop
HEOUMIICHHBIN METUIIOBBIN CIUPT, MOTYYEHHBINA CyXOHW IEPETOHKON JEPEBa, HA3bIBAIOT
JIPEBECHBIM CIUPTOM. B Hacrosiee BpeMs HCIONIb3yETCSl HECKOIBKO ITPOMBIIIUICHHBIX
CHUHTETHUYECKUX CIIOCOOOB MOIy4YE€HUS] METUIIOBOTO CIUPTA.

IIpumenenue. /leiicTBUe HA OPraHu3M. METUIOBBIN CIUPT HIUPOKO UCITOIB3YETCS B
MIPOMBIIUIEHHOCTH KaK PACTBOPUTEIIb JIAKOB, KPACOK, KAK UCXOJHOE BEIIECTBO JJISl OJTYUECHUS
XJIOPUCTOTO METHIIA, TMMEeTUICYbdaTa, popManbaeruia u psaa Ipyrux XUMHUIECKUX
coenrHeHU. OH NpUMEHSIETCS I JIeHATyPalluK 3TUI0BOTO COUPTA, BXOAUT B COCTaB

aHTI/ISI!nI/I a.

MeTunoBbIN CIUPT MOKET NMOCTYNaTh B OPraHU3M Yepe3 MUILEBOM KaHall, a TAKXKE C BbIXaeMbIM
BO3/YXOM, COAEPKAIIUM I1apbl 3TOr0 CUPTa. B HE3HAUUTENBHBIX KOJIMYECTBAX METUIIOBBI
CIIUPT MOYKET IPOHUKATh B OPraHU3M U yepe3 KOxKY. TOKCUYHOCTH METUIIOBOTO CIIUPTA 3aBUCUT
OT 00CTOSITEIILCTB OTPABJICHHS U MHANBUIYAITBHONH BOCIPUUMYHBOCTH. [10/] BIMsTHEEM
METWJIOBOI'O CIIMPTA MPOUCXOJUT MOPAKEHUE CETYATKH TJ1a3a U 3pUTEIIBHOTO HEPBA, 4 HHOT 1A
HACTymnaeT Heusaeunmas cienora. [losiBieHue ciaenoTsl psiji aBTOPOB OOBSICHAIOT HE JIEHCTBHEM
METHJIOBOTO CMIUPTA, a AEMCTBHEM €ro MeTaboIUTOB ((popManbIeriuia U MypaBbUHOM KHCIIOTHI).
MeTWI0BbIN CIUPT HAPYIIAET OKUCIUTEIbHBIC MPOLECCHl U KUCIOTHO-IIEIOYHOE PABHOBECHUE B
KJIETKaX U TKaHsaxX. B pe3ynpTare 3TOro Hacrynaer auuao3. OTpaBieHre METUIOBBIM CIIUPTOM B
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psize caydaeB 3aKaHYMBAETCS CMEPThI0. ONaCHOCTH MOSIBICHHS CJICTIOTH BO3HUKAET YKe TOCIIe
npuema 4—15 ma metmwiioBoro cnupta. CMepTenbHas 1032 IPUHATOI0 BHYTPb METUIOBOTO
cnupra coctapisieT 30—100 mi. CmepTh HACTyMaeT B pe3yjIbTaTe OCTAHOBKHM JIbIXaHUs, OTEKa
TOJIOBHOT'O MO3Ta U JIETKUX, KOJJIAca Wik ypeMuu. MecTHoe 1eHCTBHE METHIIOBOIO CIUPTA Ha
CIIM3UCTHIE 000IOYKHY MPOSBISIETCS CHIIbHEE, @ HAPKOTHYECKOE JieiicTBue — ciadee, 4eM y
ATUJIOBOT'O CIIUPTA.

OI[HOBpeMCHHOC MOCTYINICHUEC MECTHUJIOBOT'O U DTUJIOBOT'O CIIMPTOB B OPraHv3M YMCHBIIACT
TOKCHUYHOCTHb MCTHJIOBOI'O CIIMPTA. 9T0 00BSICHIETCS TEM, UTO STUJIOBBIN CIUPT YMCHBIIACT
CKOPOCTb OKHUCJICHUA MCTHUJIOBOI'O CITMUPTA ITOYTHU Ha 50 %, a CJICA0BATCIIbHO, 1 YMCHBIIACT €ro
TOKCHUYHOCTD.

MeTtabosnu3m. MeTUI0BbIN CIUPT, MOCTYNUBLINI B OpraHu3M, PACIpeaeseTcs] MEXKIY
opraHamu u TkansMu. Hanbomnbliiee KOTMYecTBO €ro HaKaIruIMBaeTCs B IIEYCHH, a 3aTEM B
noykax. MeHbIIME KOJNYECTBA ITOr0 CIIUPTA HAKAIIMUBAIOTCS B MBIIILAX, JKUPE U TOJIOBHOM
MO3ry. MeTa0oJIuTOM METUIIOBOTO CIHUPTA SABIsIeTCsS (POpMalibIeru/l, KOTOPhIN OKHCISETCS 10
MYPaBBUHOUN KUCIOTHL. YacTh 3TOM KUCIOTHI pa3naraercs Ha okcujl yrieposa (IV) u Bomy.
HekoTopoe komu4ecTBO METHIOBOTO CIIUPTA, HE TIOJBEPTUIETOCs MeTa00IM3MY, BBIICISIETCS C
BBIJIBIXa€MBIM BO3/TyXOM. OH MOXKET BBIJIEIATHCS C MOYOM B BHJIE TIIIOKypoHH1a. OTHAKO C
MOYOI MOTYT BBIIEISATHCS ¥ HEOOBIIINE KOJIMYECTBA HEM3MEHEHHOTO METUIIOBOTO CIIUPTA.
MeTWI0BbIN CIUPT OKUCISAETCS B OPraHU3ME MEJIEHHEE, YEM ITUJIOBBIN CITUPT.

[Tpu 3akmoueHrn 06 OTPaBICHUHM METUIOBBIM CIIMPTOM CIEAYET HMETh B BUIY, YTO B
opranusme (B HopMme) MmoxkeT coaepxkatbes 0,01—0,3 mr % metmnoBoro cnmpTa u okojo 0,4 mMr
% MypaBbHHOMN KUCIIOTHI.

OoHapy:xeHHe METHI0BOT0 CIIUPTA

Y4uuThIBas JETYUECTh METHJIOBOTO CIUPTA MPU U30JUPOBAHUU €T0 U3 OHOIOTUYECKOTO
MaTepuaja IyTeM IePEroHKU ¢ BOJASHBIM apoM, MPUEMHHUK JJIsl AUCTUILIATA HEOOXOMMO
OXJIaX/1aTh XOJIOTHON BOJIOW MM JIbAOM. [1oTy4eHHBIH AUCTHUILIAT B OOJNBIIMHCTBE CITy4acB
COJIEP’KUT HE3HAYUTENbHbIE KOJIMYECTBA METHIIOBOTO crupTa. [103TOMy 3TOT AMCTUILIAT
MOJBEPraroT JBYX- WIM TPEXKpaTHOU neperonke ¢ aeduaermaropom. Tonbko mocine
nedaerMalny B AUCTUIIIATE ONPEAEIAIOT HAIMYUE METUIIOBOTO CIIUPTA.

I[J'IH O6H8py>KeHI/IH MCTHJIOBOI'O CIIMPTA ITPUMCHAIOT OTPAaHHYCHHOC YHUCJIO peaKI_[I/Iﬁ Ha 5TOT
CIIMPT. BoabpmMHCTBO U3 HUX MPOBOJAT MOCJIC NICPEBCACHUA €TI0 B d)ODMaJII)I[eFI/II[. Hanuuue
MCTHJIOBOI'O CIIMPTAa MOXXHO J0Ka3aThb peaKuI/Ieﬁ C CAIMIIMIIOBOM KHUCIOTOM.

DTUJIOBBIN CTIUPT

Otunoselil ciupT C2HsOH (3TaHoN, STHIOBBIN aTKOT0Jb, BUHHBIN CIIUPT) - OECI[BETHAS, IETy4as
JKUJIKOCTB € XapaKTePHBIM 3ammaxom, xrydast Ha Bkyc (mi. 0,813—0,816, T. kun. 77—77,5 °C).
DTHUIOBBIN CIIUPT TOPUT CHHEBATHIM TNIAMEHEM, CMEIIMBAETCSI BO BCEX COOTHOIIICHUSX C BOJIOH,
JUATHIIOBBIM Y(UPOM U MHOTHUMH JIPYTUMH OPTaHUICCKUMU PACTBOPUTEIISIMU, TIEPETOHSIETCSI C
BOJISTHBIM I1POM.

OTUIOBBIN CIUPT NOIYYAIOT IyTEM OPOKEHNs KpaxMaJlCOAEpKalliuX MPOAYKTOB (3€pHO,
kapTodens), ppykToB, caxapa u T. A. [lomydeHHbI OpOXKEeHHEM STUIOBLIN CIUPT OTTOHSIOT U
MIOJTy4aroT CIUPT-ChIPEL], KOTOPbII OYMIaoT myTeM pektudukannu. ConupT-chlpel 1 CaMOIoH,
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M3TOTOBJICHHBIE B IOMAIIIHUX YCIOBUSX, COAEPKAT HEKOTOPOE KOJMYECTBO CUBYIIIHBIX Macel,
COCTaB M CBOMCTBA KOTOPBIX onucanbl HUxe (cM. 1. IV, § 10). CuByuiHble Macia OTHOCUTEIBHO
MEJIEHHO METab0an3upytoTcs B opranusme. I1o3ToMy npogoKuTeIbHOCTh IEUCTBUS UX Ha
Opranu3M OoJbIias, 4eM ITUJIOBOTO CIIUPTA.

IIpumMeHeHHre ITUII0BOIO CIIUPTA. DTUIOBBIN CIIUPT IMIUPOKO UCIIOJIB3YETCS B
IIPOMBILUIEHHOCTH KaK PACTBOPUTEIIb U UCXOIHBIN IPOAYKT IS ITOIYYEHUs MHOTUX
XUMUYECKUX COETUHEHUM. DTOT CIUPT UCIIONB3YETCS B MEAUIIMHE KaK JIe3UHQUIMPYIOIIee

CPCACTBO.

B xuMmdyeckmnx na6opaT0pHs[x OH IMPHUMCHACTCA KaK paCTBOPUTCJIb, BXOJUT B COCTaB MHOI'UX
CIIUPTHBIX HAITUTKOB.

JeiicTBHe HA OPraHU3M U TOKCHYHOCTb. DTWIOBBIM CIUPT MOKET MOCTYNAaTh B OPraHu3M
HECKOJIbKMMU IIyTSAMU: IPU IPUEME BHYTPb, [IPY BHYTPUBEHHOM BBEACHUU, a TAKXKE YEPE3
JIETKHE B BUJIE 1APOB C BIABIXAEMBIM BO3/IYXOM.

[TocTynuBmmMi B Opranusm 3TUIOBBIM CIUPT AEHCTBYET HA KOPY IOJI0BHOr0 Mo3ra. [Ipu stom
HACTYIIAET OMbSIHEHUE C XapaKTEPHBIM aJIKOTOJIbHBIM «BO30YKJI€HUEM». ITO BO30YKIEHUE HE
SBJISICTCA PE3YJIbTaTOM YCUJICHUS BO30YAUTEILHOTO MPOIIecca, a BO3HUKAET U3-3a 0CIa0IeHUs
npolecca TOpMOXKeHUs. TakuMm 00pa3oMm, O] BIMSHUEM AJIKOI0JIsl IPOsBIIsIETCs IIpeoliajanue
IPOIIECCOB BO30YKACHUS HAJl IPOLIeCCaMH TOPMOXKEHHUs. B O0NbIINX [103aX ATUIOBBIN COUPT
BbI3bIBAET yrHETEHUE QYHKIMI KaK CIUHHOTO, TaK ¥ MpooiroBaToro mosra. [Ipu stom Mmoxer
HACTYMHTh COCTOSIHUE JUTUTEIBHOTO ITyOOKOT0 HapKo3a C MoTepei pediekcoB U yrHETEHHEM
YKU3HEHHO Ba)KHBIX HEHTPOB. 1o/ BIUsSHUEM 3THIIOBOTO CIUPTA MOXKET HACTYIIUTh CMEPTH B
pe3yJIbTaTe Mapannya JbIXaTelbHOIo HEHTPA.

O TOKCUYHOCTH DTHJIOBOI'O CriupTa CBUACTCIIBCTBYCT HAJITMYUC CITydacB OCTPBIX OTpaBJ'IeHI/II\/II
STHM CIIUPTOM. B mocneHee AecsTHieTHE OCTPhIe OTPABICHUS YTHIOBBIM CIIUPTOM 3aHUMAIOT
nepBoe MecTo (0Kosi0 60%) cpeau oTpaBiIeHUN IPYTUMHU TOKCHIECKUMH BEIIeCTBAMU. AJKOTOJIb
HE TOJBKO BBI3BIBAET OCTPHIC OTPABJICHUS, HO U CIIOCOOCTBYET CKOPOTIOCTUKHONU CMEPTH OT
JIpYTUX 3a00J1eBaHM (IIPEXKIE BCETO, OT 3a00I€BaHUN CEPACUHO-COCYTUCTON CHCTEMBI).

CreneHb TOKCUYHOCTH 3TUIOBOTO CIIUPTA 3aBUCUT OT JI03bI, KOHIIEHTPAIIMK €TO B HAITUTKAX, OT
HAJIMYUS B HUX CUBYIIIHBIX Macels U APYTUX MPUMeECeH, MPUOaBIIEMbIX IS IPHUIAHUS HAITUTKAM
OTpeieNIeHHOr0 3amnaxa 1 BKyca. OpHeHTUPOBOYHO CMEPTEIbHOM 10301 /I YeJIoBeKa
CUMTAETCsl 6—8 MJI YMUCTOr0 ITUIOBOTO CIUPTa HA 1 KT Macchl Tena. B mepecyere Ha BClo Maccy
tena 370 coctaniseT 200—300 mut a3tunoBoro cnupta. OJIHAKO 3Ta 1032 MOKET U3MEHATHCA B
3aBUCUMOCTH OT YyBCTBUTEIHLHOCTH K ITUIOBOMY CIUPTY, YCIOBUM €ro npuemMa (KpernocTh
HAITUTKOB, HAITOJIHEHHOCTD KEJIYAKA MUIIEH) U T. 1. Y OJHHX JIMIl CMEPTh MOXKET HACTYNUTh
nocine npueMa 100— 150 r yrcToro 3TUII0BOrO CIMPTa, B TO BpeMs KakK y APYTUX JIUL. CMEPTh
He HacTynaeT u nocie npuema 600—S800 r 3Toro crimupra.

JmuTensHOe 3710ynoTpedIeHre YITUIOBEIM CIUPTOM MPUBOAUT K XPOHUYECKOMY OTPABICHHIO
(anxoromu3zmy). [ToBTOpHBIE TPUEMBI ATKOTOJIsl TPUBOIAT K Pa3BUTHIO IPUBBIKAHUS, B
pe3yrnbTaTe KOTOPOro Majble J03bl 3TOTO CIMPTA MEPECTAIOT BRI3BIBATH MPEKHEE dHopruecKoe
coctosiHue. UToObI BbI3BaTh 31 (hOpHUUECKOE COCTOSIHUE, TAKUM JIMILIaM CO BpeMeHeM TpeOyeTcst
MOBBILIEHHAS /1032 3TUI0BOrO cnupTa. OJHOBPEMEHHO C MPUBBIKAHUEM BBIPAOATHIBACTCS
HPUCTPACTHE, a 3aTEM Pa3BUBAETCS AJIKOTOJIbHAS 3aBUCUMOCTD (JIKOTOJIU3M ), KOTOpas
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XapaKTCPU3YCTCA TATOCTHBIMU IECPCIKUBAHUAMUA 0e3 ynOTpC6J'I€HI/I$I AJIKOroJjisi 1 CUJIbHBIM
JKCIIAHUECM TTOBTOPHBIX €TI0 ITPUCMOB.

B PE3YIIbTATEC AJTUTCIIBHBIX TPUEMOB 3THJIOBOI'O CIIMPTA NPOUCXOONUT PAL TAXKEIIBIX HaPYIHeHI/If/'I
GYHKIUI Oprann3Ma: MOKeT HACTYIIUTh IIUPPO3 MEUEHH, IEPEPOKICHUE CEPICTHON MBIIIIIBI 1
MOYEK, CTOWKOE PACHIUPEHHE COCYIOB JiMIa (0COOEHHO COCYI0B HOCA), APOKAHUE MBIIIIIL,
TaJTIONUHAIIY, OyiHBIN Open (6enast Topsiuka), IepepoKACHUE MYKCKIX U )KEHCKHX TOJIOBBIX
KeJie3, B pe3yJIbTaTe Yero OT aJIKOTOJIMKOB POXKAAIOTCS IETH C YMCTBEHHOU M (pU3HUECKON
HEJOCTAaTOYHOCTHI0. KpoMe 3Toro, alnkoroibHOE ONMbSHEHUE YACTO SBISETCS MPUINHON
HECYACTHBIX CJIYYaeB B OBITY, Ha TPOU3BOJICTBE, TPAHCIIOPTE U T. JI. 3HAYUTEIHLHOE YUCIIO
HAPYLICHU COIMATUCTUYECKON 3aKOHHOCTHU U MPECTYIICHUI COBEPILIAETCSl B COCTOSIHUH
AJIKOTOJIBHOT'O OIIbSIHCHUA.

TakuM 00pa3oMm, aTKOTOIU3M SBIAETCS OOJIBIIUM COIMATBLHBIM 3]I0M, ¢ KOTOPBIM HEOOX0IUMO
BECTH PEIIUTEIIBHYIO 00pHOY.

Pacnpenenenue B opranuszmMe. DTUIOBBIN COUPT HEPABHOMEPHO pacIpeieNIeTcsl B TKAHAX U
OHMOJOrMYECKHX KUJIKOCTSX OpraHn3Ma. JTO 3aBUCUT OT KOJIMYECTBA BOJbl B OPraHe WU
6uosornyeckoi xxuakoctu. KonndyecTBeHHOE cofep KaHue TUIOBOIO CIUPTA MPSIMO
MIPONOPLUUOHAIILHO KOJMYECTBY BOJIbI U 0OPATHO MPOMOPLUOHAIBHO KOJIUYECTBY KUPOBOI
TKaHU B opraHe. B opranusme copepxutcst okosio 65 % Bojibl oT o01eit Macchl Tena. M3 atoro
KomaecTBa 75— 85 % BOJIBI COAEPKUTCS B IIETBHOW KPOBHU. Y UUTHIBAsT OOJIBIION 00BEM KPOBU
B OpraHu3Me, B Hell HaKaIUIMBAETCs 3HAUYUTENBHO OOJbliee KOJIUYECTBO ITUIOBOIO CIMPTA, YeM
B PYTUX OpraHax " TkaHax. [loaToMy omnpeneneHe 3TUI0BOTO CIUpTa B KPOBU UMEET OO0JIbIIOe
3HAUEHUE JJIS OLIEHKH KOJIMYECTBA ATOr0 CIMPTA, HOCTYNMBIIEro B opranusM. Mmeercs
orpezesieHHas 3aBUCHUMOCTb MEXKIY KOJIMYECTBOM 3TUJIOBOTO CIMPTA B KPOBU U Moue. B nepBbie
1—2 4 mocne nprema YTUIOBOTO cupTa (COUPTHBIX HATUTKOB) KOHIIEHTPAIHS €70 B MOYE
HECKOJIBKO HUKE, YeM B KpOBU. B mepuoa sauMuHanuy coiepskaiue 3TUI0BOTO CIIUPTa B MOYE,
B3STON KaT€TEPOM M3 MOUETOUYHUKA, IIPEBBIIIAET COJIEP/KAHNE €TI0 B KPOBU. JTHU JAHHBIE UMEIOT
001110 3HAYEHHE IS YCTAHOBJICHHS BPEMEHH, MPOILEIIEro ¢ MOMEHTa IpUeMa ITHUIIOBOTO
crupTa A0 MOMEHTA UCCIIEOBaHMSL.

Bonbioe 3HaueHNe B AMATHOCTUKE ONMBSIHEHUN W OTPAaBICHUI YTHIOBLIM CIUPTOM UMEIOT
pe3yNbTaThl KOJMUYECTBEHHOTO OMpPEIEICHHSI TOTO CIIUPTA, KOTOPhIE BhIpaXkatoT B mpomuiie (%o
0 ), 4YTO O3HAYAET THICSYHYIO JOJIIO.

ITpu ouieHKe pe3ysIbTaTOB KOJIMYECTBEHHOT'O ONPEENIEHHs TUJIOBOIO CIUPTA B KPOBU
HEOO0XOIMMO YUUTBIBATh, YTO 3TOT CIUPT MOXKET 00Pa30BBIBATHCS MPH THUJIOCTHOM PA3JI0KEHUH
TpynoB. [Ipu rHueHnN B KPOBU TPYIIOB MOXKET OOPA30BBIBATHCS OT HUYTOXKHBIX KOJUYECTB J10
2,4 % o sTrsoBoro cnimpTa. B mepBeie 2—3 cyT mocie cMepTH YTUIIOBLIN COUPT B ONpEAeTICHHON
CTETEHU pa3jaraercs Mo/J] BIUSHUEM aJlKOTrOJIbJIeTUPasbl, KOTOPas B 3TO BPEMS €Ile COXPaHseT
(epMEeHTaTUBHYIO aKTHBHOCTb.

B oTanuue ot KpOBH B MOY€ TPYIIOB O6pa3OBaHI/Ie STUJIOBOT'O CIIMPTA HC MMPOUCXOAUT. HOBTOMy
AJI1 OLCHKHU CTCIICHU ONBbAHCHHA ITPOU3BOAAT OMPCACIICHUC DTUJIOBOI'O CIIMPTA KaK B KPOBH, TaK
Hn B MOYC.

BI)IBO)ILI O CTCIICHU ONbAHCHHUA U O CMCPTCJIIBbHBIX OTPABJICHUAX S3TUJIOBBIM CIIMPTOM ACIAI0OT HA
OCHOBAaHHHU PE3YJIbTATOB OIPCACICHUA 3TOTO CIIMPTA B KPOBH. HpI/I O6H3py>KCHI/II/I B KpOBH
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meHee 0,3 % o 3TUI0BOrO cnupTa AENarT BIBOJ 00 OTCYTCTBUM BIMSHUSA ATOTO CIUPTA HA
opranusM. Jlerkoe onbsiHeHHE XapakTepusyercs HaauuueM B kposu 0,5—1,5 % o sTumoBoro
cuupta. [Ipu onbsiHeHNH cpeHEeH cTereHn B KpoBH oOHapyxwuBaercs 1,5—2,5 % o, a npu
cHIIbHOM onbsHeHnn— 2,5—3,0 % o sTroBoro cnupra. [Ipu Tskenom oTpaBieHUH B KPOBH
conepxkurcs 3—b5 % o, a mpu CMEPTEITHLHOM OTpPaBIICHUU — 5—6 % 0 ITHIOBOTO CIIMPTA.

MeTta6oau3m. Yacts a1msoBoro crmpra (2—10 %) BeiAenseTcs u3 oprann3Ma B HeU3MEHEHHOM
BHJIC C MOYOH, BBIIBIXaEMBIM BO3/IyXOM, TIOTOM, CITFOHOM, KajioM U T. 1 OCTalbHOE KOJTUYECTBO
3TOTO CIUPTA MojABepraercs Meradbonu3my. [IpuueM MeTaboa13m 3TUIOBOTO COUPTA MOKET
MIPOUCXOAUTH HECKOJIBKUMHU My TAMU. ONpeaeICeHHOE KOJTUISCTBO ITUIOBOTO CIIUPTA OKHCIISIETCS
¢ oOpazoBanueM Bobl U okcuja yrieposa (IV). Heckonbko 6obliiee KOIUYECTBO ATOTO CIIUPTA
OKUCJISIETCS JIO YKCYCHOIO aJIbJIErt/ia, a 3aTeM JI0 YKCYCHOW KHUCIIOTHI.

Ecau BBecTH B OpraHnvsm aHTa6yc, HUaMuJi 1 HCKOTOPBIC APYTHUC BCUICCTBA, TO IIPOUCXOAUT
3aZCPIKKa MPEBPAIICHHA YKCYCHOI'O aJIbACTHU/Id B YKCYCHYIO KUCJIOTY. 9710 IIPHUBOJUT K
HaKOIINICHUIO YKCYCHOI'O aJIbACTH/Id B OpraHu3MeE, KOTOpHﬁ BBI3BIBACT OTBPAIIICHUC K aJIKOT'OJITO.

O0OHapy:KeHHe 3THIOBOT0 CIHPTA

HpI/I HUCCIICAOBAaHNU OPTaHOB TPYIIOB ()KCJ'IyI[OK C COACPIKUMBIM, IICUCHDb, IIOYKH U ,[[p) Ha
HaJIMYUEC 3TUJIOBOI'O CITMPTAa €ro OTTOHAKOT C BOASAHBIM IIaAPOM. O6HaPY)KeHPI€ OTHUJIOBOI'O CIiMpTa
IMPOU3BOIAT IIPHU IMIOMOIIU OIMUCAHHBIX HUIKE peaKuHﬁ. I[J'Iﬂ O6H8.py>K€HI/IH STHJIOBOI'O CIIMPTA B
KpPOBH U MOYC NPUMCHAKOT MCTO FaSO)I(H}IKOCTHOﬁ XDOMaTOFDad)I/II/I.

Metoa muxkpoaugdysuu.

Peaknusi oopazoBanus iionogopma.

Peakuus srepudpuxkanmnu.

1. Peakuusi 00pa3oBaHusi YKCYCHO-ITHJI0BOI0 3¢upa.

2. Peakuusi 00pa3oBaHusi ITWJI0eH30aTAa.

Peakuusi oOpazoBaHus aunerajbiaeruaa.

OxkucjieHHe I THI0BOT0 CIIUPTAa H 00HAPY KEHHeE ero Mo aneTajabJeruay.
IIpenBapureabHasi npoda HA HAJIUYHE ITUJIOBOIO CIIUPTA B MO4Ye U KPOBH.

Oo0napyxeHHe 3THJI0BOI0 CIIUPTA B HANIMTKAX U PACTBOPAX METOAOM ra30:KMIKOCTHOM
xpomartorpaguu

M30AMUJIOBBIN CITUPT

N3oamuossii criupt (CH 3) 2—CH—CH 2 —CH 2 —OH (2-metun-0ytaHon-4 uiu

1300y TUIKApOMHOI) IPEACTaBIsIET COOON ONTHYECKH HEAKTUBHYIO KUAKOCTS (T. kuil. 132,1 °C,
1. 0,814 npu 20 °C), umerouyo HEMpUATHBIN 3amax.

M30amuiioBblii ciupT (2-MeTHIOyTaHO-4) SBIISETCS TIIABHOH COCTABHOM YaCThIO CUBYIIHBIX
Macell. B coctaB cUBYIIHBIX Maces BXOAST TaKyKe ONTUYECKU aKTUBHBIM M30aMUJIOBBIN CIUPT
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CH 3 —CH 2 —CH(CH 3 )—CH 2 —OH (2-metunoyTano-1), 1300y THI0-BBIi CIUPT U
HOPMaJIbHBIN NPONUIOBLINA cupT. KpoMe 3TUX ClIMPTOB B CUBYIIHBIX Maciax B
HE3HAYUTENbHBIX KOJIMYECTBAX COJIEPIKATCS KUPHBIE KUCIOTHI, UX 3QUpbl U QypdypoJ.
Hanuunem 2-metunbyTanona-4 B CUBYIIHBIX MaciiaX 0OBSICHAETCS €ro Pe3KUil HenpUsTHBIN
3amax M BbICOKasi TOKCUYHOCTh. M30aMuiioBblii criupt (2-MeTHa0yTaHo-4) SIBISETCS TTOO0YHBIM
HPOJYKTOM CIIMPTOBOTO OPOXKEHUS YITIEBOJIOB, COJAEPKAIIUXCS B CBeKIIe, KapTodene, ppykrax,
3epHax MIICHUIIbI, PXKH, SUMEHS U IPYTUX CEIbCKOX03IHCTBEHHBIX KYJIbTypax.

OCHOBHBIM IPOJTYKTOM CIIMPTOBOTO OPOXKEHUS SIBJISETCS STUIIOBBIN CIIUPT, COACP KA
OTIpENIeICHHOE KOJIMYECTBO CUBYIITHBIX Macels. OTHaKO MPHU CIUPTOBOM OPOKEHUHU CHBYIIIHBIC
Maciia 00pa3yroTcs He 3a CYET YIVIEBOJIOB, a 32 CUET AMUHOKHCIIOT, SIBJISIOLIUXCS TPOIYKTaMU
ruaposnsa 6enkoB. Tak, B yCIOBUSAX CIIMPTOBOTO OPOYKEHMUS M30aMHUIIOBBIN CIIUPT (2-
MeTWIOyTaHo-4) 00pa3yercs U3 JCeHIMHA, a ONTHYSCKHA aKTUBHBIA M30aMHUIIOBBIN CIIUPT (2-
MeTHI0yTaHoI-1) — u3 u3oseiimna. J{ist o0CBOOOXIEHUS OT CUBYIIHBIX Maces CIIUPTAChIPIIA,
HOJYYEHHOT0 IPU CHUPTOBOM OpOXKEHUH, MPOU3BOAIT peKTUdUKaLMIo 3TOro cnupra. Huxe
OyzleT pacCMOTPEHO MPUMEHEHHUE U ICUCTBUE HA OPTaHU3M TOJIBKO 2-MeTUI0yTaHoma-4.

Ilpumenenue. leiictBue Ha opranusm. 1130aMunoBell CIUPT IPUMEHSAETCA B
IIPOMBILIUIEHHOCTH KaK PACTBOPUTEIIb, & TAKKE UCITOJIb3YETCS IS IPUTOTOBJIEHUS JCCEHIINN,
UMEIOIIUX NPUATHBINA (GPYKTOBBIH 3amax. HekoTopble n3 3TUX 3cCeHIM TPUMEHSIOTCS B
nap@romepun. M30aMuIIoBbIf CIUPT UCIIONIB3YETCS AJIs OJyUYEHUsl aMuIIalieraTa,
IPUMEHSEMOTr0 AJIl HPUTOTOBIEHHSI HUTPOLIEIUIIOJIO3HBIX JIAKOB. DTOT CIIUPT UCTIONb3YETCS IS
MOJIyYEHUS] aMUJTHUTPUTA, HAIIEIIETO IPUMEHEHUE B METULIUHE.

W3oamuiioBelii cnupt B 10—12 pa3 TokcuuHee, 4em 3TUI0BbIN. OH eHCTBYET Ha HEHTPAIbHYIO
HEPBHYIO CUCTEMY, 00JIa/1aeT HAPKOTUYECKUMU cBolicTBaMu. [Ipu mpueme n30aMuiaoBoro
CIMPTA MOSIBJIIETCS TOJIOBHAS 00JIb, TOIIHOTA, pBOTa. CUMITOMBI OTPABICHUS MIPOSBIISIOTCS yiKe
nocine npuemMa BHYTpsb 0,5 r nuzoamumiioBoro cnupta. CMEpTh MOXKET HACTYIHUTH MOCIIE ITpHEMa
BHYTpb 10—15 r atoro cnupra. OTMEUEHBI Clly4ad CMEPTEIbHBIX OTPABJIEHNN CAMOTOHOM U
JIPYTMMH CIIMPTOBOIOYHBIMU U3ENIUAMU KyCTapHOTO MPOU3BOICTBA, KOTOPBIE COIEPKAT
M30aMWJIOBBIN CIIUPT U APYTHe KOMIIOHEHTHI CUBYLIHBIX Macell.

Meta0oau3m. YacTh /10361 N30aMUIOBOIO CIUPTA, HOCTYHUBIIETO B OPraHN3M, IPEBpAIIAeTCs B
aJIbJICTU] U30BAJIEPUAHOBOM KUCIIOTHI, @ 3aTEM B M30BaJlepUaHOBYIO KucioTy. HekoTopoe
KOJIMYECTBO HEM3MEHEHHOT0 M30aMUJIOBOTO CIIMPTA U YKA3aHHBIX BbIIIE METa00IUTOB
BBIJICJIAIOTCS U3 OPraHU3Ma ¢ MOYOH U C BBIJIBIXa€MbIM BO3/TYXOM.

O0OHapy:keHHE H30aMHJIOBOTO CIIUPTA

I[J'IH HU30JIUPOBAHHA U30AMHIIOBOI'O CIIMPTA U3 00BEKTOB OMOJIOTHYECKOTO IIPOUCXOKIACHUA
MPUMCHAIOT METOA IEPECTOHKH C BOASHBIM IIAPOM. I/ICCJIGI[OBaHI/IC JUCTUIIIIATOB HA HAJIUMYHUC
HU30aMUJIOBOTI'O CIIMPTA NIPOU3BOIAT AJIA pCIICHUS BOIIPOCA 00 OTPAaBJICHHUU CaMOI'OHOM,
CIIMPTOM-CBIPLIOM WJIK APYTUMHU CypporaraMu 3THJIOBOI'O CIIMPTA.

Jlnis oGHapy KeHHsI H30aMUJIOBOTO CIIMPTA HIPUMEHSIOT peakiuio KoMapoBCcKoro, 0CHOBaHHYIO
Ha MEepPEeBEICHUH BBICIIMX COIMPTOB B OKPALICHHbIE COETUHEHUSI IPU TIOMOIIM BaHUINHA,
OeHzanbjeruaa, N -AMMeTHIaAMUHOOCH3aIIbAETH/1A, CATUIINIOBOTO albJIernia U APYTUX
apoMaTudeckux anbjeruioB. Kpome peaxiun Komaposckoro st oOHapy>KeHHs H30aMUI0BOIO
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CIIMPTAa UCIIOJB3YCTCA pCaKIUA OKHUCJICHUA €TI0 10 H30BaHCpHaHOBOﬁ KHCJIOTBI U pCaKInA
06pa3013aH1/151 H30aMMJI a1crarTa.

Bce ykazaHHbIe peakiuu Aai0T MOJIOKUTEIbHBIA 3 (EKT TOJIBKO IPU OTCYTCTBUU BOJIbI UJTU IPU
HaAJIMYUK HEOOJIBIINX €€ KOJMYECTB B CMECH pearupyromux seuiects. [loatomy nepen
BBIMIOJTHEHUEM MEPEUNCICHHBIX PeaKui U3 AUCTUIUIATA H30aMUJIOBBIN CIIUPT SKCTPArupyroT
JMATUIIOBBIM 3(UPOM. D(PUPHYIO BBITSDKKY Pa3/IeNsaioT Ha YEThIPE YaCTH, KaX /1yl U3 KOTOPBIX
noMmeuaroT B (appopoByro YaIlIKy, a 3aTEM BBIIAPUBAIOT. B MOIyYeHHBIX OCTaTKaX ONPEEIISIOT
HaJIMYME U30aMUJIOBOIO CIIUPTA.

Peaknuus ¢ caauiuJI0BbIM aJIbJAerHI0M.
Peaknus ¢ n -}:[I/IMeTI/I.]'IaMI/IH06EH3aJIb):[el"I/I)10M.
Peakuus 06p330BaHI/lﬂ H3oamMuJianeTara.

PeaKI_II/I}I OKHCJICHHA U30aMHMJIOBOI'O CIIMPTA.

4. NiuniocTpaTUBHBII MaTepHaJl: clai/bl, TaOIULIbI
5 JIuteparypa: [lpuioxenue 1

6. KontpoJibHbie Bonpockl (00paTHast CBSI3b)

1. laiiTe onpenenenrne MeTaboan3My Hiu OnoTpanchopMaryi.

2. YTto Takoe IeTOKCHUKAIH?

3. ®a3b1 MeTabonMu3Ma UX 0COOEHHOCTH?

4. IlpuBenure npuMep peakuuy TUAPOKCHUINPOBAHUS.

5. HazoBute nmyt MeTabonu3ma OeH3oa.

6. Kak mporcxoauT ruipOKCHIIMPOBAHNE TTPOMIIIOEH3051a?

7. Kakue npoaykTsl 00pa3yloTcs B pe3ysibTaTe THAPOKCUIMPOBAHMS aHUIUHA?
8. N-runpokcnmmpoBanue. Kakoe BemecTBo noBepraercst emy?

9. Kakue mnpoayKTsl 00pa3yroTcs MU OKUCICHUH CIIUPTOB U allbAECTHI0B?

10. Kakue mnpoaykTel 00pa3yroTcs B pe3yibTaTe IHAPOIN3a CI0XKHBIX 3()UPOB U aMU0B?
11. HesankunupoBanue. Kakue OBIBAIOT BHIBI [€3aTKUIUPOBAHUS?

12. TlpuBeauTe mpuMep peakluu IecyIbPUPOBAHHUS.

13. Kak Ha3bIBatOTCSI KOHBIOTATHI C TIIFOKYPOHOBOM KHUCIIOTOM?

14. Yto Takoe runypoBble KUCIOTHI?

1. Tema - MeToabl HM30JMPOBAHHUS COEJUHEHUH THNKEJbIX META/LUIOB M MbINIbAKA W3
0MO0JIOTHYECKHX 00bEKTOB.

He.]'lb: O3HaKOMI/ITI> CTyI[GHTOB C COBpeMeHHI)IMI/I O6IIII/IMI/I 1 4YaCTHbBIMU METOAAaMHN I/I3OJ'II/Ip0BaHI/I$I
METAININYECKHUX S/I0B U3 OMOJIOTMYECKUX O0BEKTOB

Te3ucel Jekuun:

B XMMHKO-TOKCHKOJIOTMUECKOM aHAJIM3€ METO/I MUHEpAIN3allui IPUMEHSETCS IPH
UCCIICIOBAaHUH OMOJIOTHYECKOTO MaTepraia (OpraHoB TPYIOB, OMOJIOTHYECKUX KUJIKOCTEH,
pacTeHMi, TUILEBBIX MPOJYKTOB U Jp.) HA HAJIMUUE TaK HAa3bIBAEMbIX «METAJUIMYECKHX SITOBY.
OTu A6l B BUJE COJIEH, OKCUJIOB U IPYTUX COEAMHEHUN B OOJBIINHCTBE CIIy4aeB MOCTYIAIOT B
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Opradiuns3m 4e€pe3 HI/IIIIGBOI71 KaHaJl, B COOTBCTCTBYIOIIHX OTACIAX KOTOPOTO OHU BCACBIBAIOTCA B
KPOBb U BbI3BIBAIOT OTPABJICHHA.

Baxxuedmmmn «MeTaINIMYECKUMH SIIAMUY SIBISTIOTCSI COEAUHEHUS Oapusi, BUCMYTA, KaAMMUsI,
MapraHia, MeJiu, pTyTy, CBUHIIA, cepedpa, Tajius, XpoMa, IUHKA U HEKOTOPBIX JPYTHX
METaJUIOB. B TOKCHKOJIOTHY K TPYIITE «METALUTHYECKUX SI0BY» OTHOCSTCS U COCTMHECHHUSI
HEKOTOPBIX HEMETAJUIOB (MBIIIbSIKA, CYPBMBI U Ap.). Pl epeynCIIeHHbIX BbIIIE XUMUYECKUX
DJIEMEHTOB, COSIUHEHUS KOTOPBIX SBJISIOTCS TOKCUYHBIMU, B HEOOJIBIIIUX KOJTHMYECTBAX
CoJIepKaTcs B TKAHSIX OpraHn3Ma Kak HOpMallbHas UX COCTaBHAs 4acTh. BBUAY HE3HAUMTENBHBIX
KOJIMYECTB ITHX XUMUYCCKUX DJIEMEHTOB, COACPIKAIIUXCS B OPraHU3ME, UX HA3bIBAIOT
MHKPODJIEMEHTAMH.

Brimre YKa3aHO, YTO «KMECTAJIMYCCKUC A1bI>», BBI3BABIIUC OTPABJIICHUC, MOTYT HAXOJAUTLCA B
OpraHmMsmMe B BUJC COGI[I/IHCHI/Iﬁ C 6€J1KaMI/l, HOeTNITHAAMU, AMUHOKHCJIOTAMU U HECKOTOPBIMU
APYruMu BCIICCTBAMU, BBIMTOJIHAIOIIUMHA BAXKHYIO POJIb B )KU3HCHHBIX ITPOLECCAX. Cas3u
METAJI0B ¢ OOJIBIIMHCTBOM YKa3aHHBIX BCUICCTB ABJISAKOTCA IIPOY-

HbIMU (KOBaJIeHTHbIMH). [103TOMY M301MpOBaTh «METAIIIMYECKHE A]1bD» U3 OHMOJIOrHYECKOIr0
MaTrepuasa IIyTeM HaCTauBaHMs €r0 ¢ OPraHUYECKUMHU PACTBOPUTEIAMU WIH C APYTUMU
M3BJICKAIOIIUMU KUJIKOCTSAMU (TIOAKUCICHHBIN 3TUIOBBIN CIIUPT, MOAKUCICHHAs BOJa) HE
IIPEACTABIIAETCS BO3MOXKHBIM.

st uccnenoBanust OMOJIOTHYECKOTO MaTepHaia Ha HATHINE «METATHIECKUX SITIOB)
HEO00XO0IUMO Pa3pyIINTh OPTaHUYECKHE BEIIECTBA, C KOTOPHIMH CBSI3aHBI METAILIBI, U TIEPEBECTH
MX B HIOHHOE COCTOSIHUE. MeToAbl, MPUMEHSIEMbIE JIJIsI 3TOM 1IN, MOXKHO MOAPA3ETUTh HA JIBE
TPYNIBI: METOABI CYXOTO 030JIEHHSI U METOABI MOKPOTO 030JIEHHUSI, MJIIM MOKPOM MUHEPAIM3ALINH.

BBI60p METOAa MUHCPATINU3ALUN OPraHUYCCKHUX BCIICCTB 3aBUCUT OT CBOICTB HCCIIEAYEMBIX
9JICMCHTOB, KOJIMYCCTBA Hp06LI OHOJIOTHYECKOTO MaTrcpurajia, NOCTYIIUBIICTO HA AHAJIN3, U T. O.

CYXOE O30JIEHUE U CIINTIABJIEHUE OPTAHUYECKUNX BEIECTB

B nureparype onucas psi crioco60B MUHEpaIN3aUU OPTaHUYECKUX BEIIECTB, OCHOBAaHHBIX Ha
HarpeBaHuM HCCleayeMbIX 00BEKTOB /10 BBICOKOM TeMrepaTypbl. Hike Mbl oCTaHOBUMCS
TOJILKO Ha TE€X CIIOCO0aX MUHEPATU3AIMU, KOTOPBIE B PAJE CIy4YaeB MPUMEHSIOTCS B XUMHKO-
TOKCHKOJIOTMYECKOM aHalu3e (METOJ] CyXOro 030JIEHHs U METOJ CIUIABIICHHUS).

Meto CyXoro 030JICHHSI OCHOBAaH Ha HAarpEBaHUH OPTaHUYECKUX BEIIECTB JI0 BHICOKOU
TEMIIepaTyphl MPH J0CTyIe Bo3ayxa. Cyxoe 030JeHue MPOU3BOAAT B paphHopoBBIX, KBAPIIEBHIX
WIN TUIATHHOBBIX TUTIISAX. [Ipy pa3pyieHnn opraHuuecKuX BEIIeCTB ¢ MOMOIIBIO ATOTO METO/1a
Ha HUCCIeJOBaHue OepyT OTHOCUTENBHO Hebobimue HaBecku (1 —10 1) uccnemyemMbpIx 00bEKTOB
(mUIIEBbIe MPOTYKTHI, OMONIOTHUECKU MaTepual U p.) U HarpeBaroT ux B Turie 10 300—400
°C. YBenuueHue HaBeCOK HCCIIEyEMbIX 00BbEKTOB SBIISETCS HEXKEIATeIbHBIM, TaK KaK 3TO
3HAYUTEIIHHO YBEIIMYUBACT BPEMsI O30JICHHSI.

OTOT METO/1 MUHEPAIN3ALUY UMEET Sl HEIOCTATKOB, INIABHBIMHU U3 KOTOPBIX SBIISIOTCS
YJIETy4YMBAaHHUE HEKOTOPBIX METAUIOB WIM UX COEAMHEHNI B IPOLIECCE HATPEBAHMS, & TAKKE
B3aUMOJICVICTBUE OTJEIBHBIX METAIJIOB C MATEpUaIoM TUrJIeH. IIpu cyxoMm 0301€HUN TPy IHO
KOHTPOJIMPOBATh TEMIIEPATYPY UCCIEAYEMOT0 MaTepuaa HEOCPEACTBEHHO B THIIIE. [Ipu
IIeperpeBe COAEPKUMOI0 THUTIISI HEKOTOPBIE METAJILI MOTYT YJIETY4MBaThCs. B mponecce cyxoro
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030JICHHS] OMOJIOTUYECKOTO MaTepuaa Jake Mpu OTHOCUTEIHHO HEBBICOKON TeMIiepaType
YaCTUYHO WJIM MOJHOCTBIO YJIETYYUBAIOTCS COCIMHEHUS PTYTH, Tajius U ap. [Ipu remneparype
BeImre 400 °C xyopuabl KaJMusl, CBAHIIA, cepedpa, IIMHKA, Mapradilad, MBIIIbLIKA SIBISIOTCS
netyuumiu. [Ipu Heckoabko Ooiee BEICOKOM TeMrepaType MOTYT yIeTyuYnBaThCs HEKOTOPBIS
COCTMHEHUS MEJI1, HUKEJsl, Xpoma | JIp.

B npouecce cyxoro 0301€HUs OpraHUYeCKUX BELIECTB IIPU BBICOKOW TEMIEPATYPE LIMHK,
cepedpo, CBUHEIT U HEKOTOPHIE APYTHE METAIIIBLI MOTYT B3aUMOJICHCTBOBATH CO CTCHKAMHU
KBapleBbIX U GapPOpOBBIX TUTIIEH, a KOOAIBT CIIOCOOCH CIIABISITHCS CO CTEHKAMH IJIATHHOBBIX
TUTJICH WK B3aUMOJICHCTBOBATH C MaTepraioM (HapdOpOoBBIX TUTIIEH.

Metoa cniiaBjieHHsI OPraHMYeCKUX BEILeCTB C HUTPATaMU B XMMHUKO-TOKCUKOJIOTHYECKOM
aHaJM3e TPUMEHSETCS Yallle, 9YeM METO]I CyXoro o3osieHus. [10b3ysch METOIOM CIUIAaBJICHUS,
OMOJIOTUYECKHI MaTepHall WK ApyTrue OpraHMueCKHUe BEIECTBA HATPEBAIOT C PACIIaBICHHBIMU
HUTpaTaMu LICJIOYHBIX METAJIJIOB. C HOBBIILIEHUEM TEMIICPATYPLI OKUCIUTCIIBHBIC CBOMCTBA
HUTPATOB yCHUIHUBAIOTCS. [Ipr 3TOM MOKET MPOUCXOAUTH OBICTPOE OKUCIEHUE OPTAHUYECKUX
BCIICCTB, COIIPOBOXKAAIOIICECS BBI6paCI>IBaHI/I€M N3 TUTJII MCJIKUX YaCTHUILL COXKKEHHOU HpO6I>I.
OTMedeHbI citydad B3phIBa MPU HATPEBAaHUHM HEKOTOPBIX OPraHMYECKUX BEIIECTB C HUTPATaAMHU.
Jlis npenoTBpalleHus IPOTEKaHUs CIUMIIKOM OypHOU peakiuu, KOTopas MOXKET
COTMPOBOXKAATHCS B3PBIBOM, MPU CILIABJICHUH IPUMEHSIOT HE HUTPATHI, a UX CMECHU C
KapOOHaTaMU IIEJIOYHBIX METAJIOB.

PA3PYIIEHUE BUOJIOTMYECKOT'O MATEPUAJIA A3OTHOM 1 CEPHOM
KNCJIIOTAMU

Merton pa3pyieHust OMOJIOrHYECKOro MaTeprasa a30THON M CEPHOM KMCIOTaMU SBISETCS
OCHOBHBIM METO/IOM, IPUMEHSAEMBIM b XUMHKO-TOKCUKOJIOIMUECKUX JIaDOpaTOPHIX HalleH
CTPaHBI.

B nauane MuHepanmn3alyy KOHIICHTPUPOBAHHAS CEPHAsl KMCIOTa UTPAET POJIh
BOJIOOTHUMAIOIIETO cpesicTBA. Ee poib Kak BOJOOTHUMAIOILIETO CPEJCTBA YCUIMBAETCS C
MOBBIIICHUEM TeMIIepaTyphbl. biaromaps BoZOOTHUMAOIIEMY JEHCTBUIO KOHIICHTPHUPOBAHHAS
CepHas KHCIIOTa HAapyIIaeT CTPYKTYpPY KIETOK U TKaHel Ouonornueckoro marepuana. [lpu
noBbIeHur TemmepaTypsl (Boime 110°C) u konteHTparwu (10 60—70 %) cepHOit KMCI0THI OHA
NPOSIBIISICT OKUCIIUTEIbHbBIC CBOMCTBA M pa3iiaractcs ¢ BoiaeacHueM okcra cepsol (1V).

AzoTHas KHCJIOTd, HAXOAAIasiCss B CMECH C CGDHOI\/JI KI/ICJIOTOP’I, BHaydaJI€ MUHCpaJInU3alnumn
aBJsieTcs cnadbiM okucaureneM. Co BpeMEeHeM 4acTh a30THOM KMCIOThI IPU OKUCICHUN
OMOJIOrNYEeCKOro MaTepHaa MpeBpallacTcs B OKCUJIbI a30Ta U a30TUCTYIO KUCIIOTY, KOTOPBIE
SBJISIIOTCS] aBTOKATAJIM3aTOPaMU JajibHENIIero 601ee HHTEHCUBHOTO MPOLIecca OKUCIIEHUS
OpPraHMYECKUX BEIIeCTB a30THOM kucaoToi. C 00pa3oBaHHEM OKCHJIOB a30Ta U a30TUCTON
KHCJIOTBI, a TAK)KE C MOBBILIEHUEM TEMIIEPATYPbl a30THASL KUCJIOTA IPOSIBIIAET ce0sl KaK CHIIbHBIN
OKHUCJIHUTECIIb.

B mpornecce HarpeBaHusi OMOJIOTMYECKOTr0 MaTepraa co CMEChIO a30THOM U CEpPHOM KHUCIOT
IIPOUCXOAUT HE TOJIBKO Pa3pyLIEHUE OPraHUYECKUX BELIECTB A TUMU KUCIOTaMH, HO U P
NOOOYHBIX PEAKIUH, K UUCITy KOTOPBIX OTHOCSTCS PEaKLUU CylIb()UPOBAHUS U HUTPOBAHUS
OpraHMYEeCKUX coequHeHniH. HuTpoBanuio u cyab(GupoBaHnio B OCHOBHOM IOJBEPratoTcs
(beHuIbHBIE TPYIIBI AMUHOKHUCIOT, 00pa3yIoIIUXCs IPU TUIPoIIn3e OETKOBBIX BEIIECTB
kuciaotaMu. HurpoBanue u cyib@upoBaHre OpraHUUYECKUX BELIECTB MPHU pa3pyLICHUU
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OHOJIOrTYECKOr0 Marepuaia CMECbIO a30THOM M CEpHOMN KUCIOT SIBJISICTCS HCXCIIaTCIIbHBIM, TaK
KaK HUTpPO- U CyJ'IB(I)OCOe,Z[I/IHeHI/Iﬂ JOBOJIBHO TPYAHO Pa3pymaroTCa CMCCbIO 3TUX KUCIIOT.

[Ipu pa3baBieHNN CEPHON M A30THOM KMUCIOT BOJION CTENIEHh HUTPOBAHUS U CYJIb()UPOBAHUS
OPraHUYECKUX COCIMHEHUI 3TUMH KUCIOTaMH 3HAUUTENIbHO yMeHblaeTcs. [loatomy
paspyuieHrue OMOJIOTUYECKOT0 MaTepraa MPOU3BOIUTCS HE KOHIICHTPUPOBAHHBIMH, a YACTUYIHO
pa30aBICHHBIMH a30THOM U CEPHON KUCIOTaMHU.

B npouecce paspyiienns 6M0I0ru4eckoro MaTepuasia CMEChIO a30THOM U CEPHON KUCIIOT
o0pa3yeTcss HEKOTOpOe KOIM4ecTBO HUTpo-3uicepHoit kucinotel HOSO 2 ONO, koTopas Meriaer
00HapyXEHUIO KAaTHOHOB HEKOTOPBIX METAJUIOB B MUHEPAIU3aTaX.

B nepBoii craguu MuHepann3aui NpOUCXOAUT AECTPYKIHS OMOIOIrHYECKOro MaTepraa
A30THOM M CepHO KHcI0TaMu, KoTopas 3akaHuuBaetcs 3a 30—40 muH (o nectpykuuu cM. § 25).
B pesynbrare necTpyKiuu noiay4yaercs npo3padHas xKHUJIKOCTh (IeCTPYKTAT), UMEIOIIast
JKEITOBATYIO HJIA OYPYIO OKPACKY.

Bo BTOpOI1 cTaauu MuHEpaan3an MpoOUCXOIUT pa3pylieHue (OKUCIECHHE) OPraHMueCKuX
BELIECTB, HAXOJAIIMXCS B )KUIKOHN (aze (AecTpyKTare), MOITy4eHHON TOocie 1eCTPYKLIUN
OMOJIOrMYEeCcKOro Marepuaia. Jta cTaus pa3pylieHus 0osee ATUTeIbHAast, YeM CTaIus
JECTPYKLIUU.

J1s1 OKOHYATEJIBHOTO pa3pyIIEHHUs] OPraHUYECKHX BEIECTB, HAXOAAILINXCS B )KUAKON dase, K
HEl Mpu HarpeBaHUM M0 KaIlIsM NpUOaBIISIIOT a30THYIO KucaoTy. [lonHoe pazpyuienue
OpPraHUYECKUX BEIIECTB B )KHUIKOM (haze 3aBUCUT OT KOJIMYECTBA MPUOABIsEMON a30THOM
kucaoTel. OT npubaBieHus 0OJIBIINX KOJTHMYECTB a30THON KHUCIOThI MPOUCXOIUT OOMIbHOE
BBIJICJIEHUE OKCHJIOB a30Ta, BHIXOAAIINX U3 KOJOBI M 3arpsA3HAIOIUX aTMochepy J1abopaTOpHH.
Ot npubasieHus B KOJI0y HETOCTATOYHBIX KOJMYECTB a30THOW KMCIOTHI HAXOAAIIUECS B HEH
OpraHUYeCKHe BEIEeCTBA 0OYTIMBAIOTCA TOpAUYEH CepHOI KMCIOTOM, O YeM CBUIETEILCTBYET
MOTEMHEHHUE XUJIKOCTH B KoJioe. [Ipn 00yriMBaHuN OpraHMYeCcKUX BEIIECTB CEPHON KHCIOTOM
U3 KUJIKOCTHU C BBIXOJALIMMHU ra3aMy MOTYT yJIETy4YHUBAThCSA COEIMHEHUS MBIIIbSIKA U PTYTH.

Pa3pyienue 6noioruueckoro MaTepraia a30THOM U CEpHON KHUCIOTaMU CUUTAETCS
3aKOHYEHHBIM TOTJ[a, KOT/Ia MOCIIe IPeKpalieHus 100aBIeHus a30THON KUCIOTHI (TIpH
HarpeBaHUU KOJIOBI) OYAYT BBIIEISATHCS Oeble Iaphbl CePHOU KUCIOTHI M HEe OYJIET MPOUCXOIUTh
MOYEpHEHNE MUHEpaIN3aTa.

[Tony4eHHbII MUHEpaANIHU3aT UCIIONIB3YIOT U OOHAPYKEHUS U KOJIMYECTBEHHOTO OIIPEIETICHUS
«METAJIIIMUECKUX A710B». OHAaKO OOHAPYKEHUIO U KOJTMYECTBEHHOMY OIPENIeICHNI0 KaTHOHOB
HEKOTOPBIX METAJVIOB MEMIAOT a30THASI M a30TUCTAsl KUCIIOTHI, a TAKXKE OKCUJIbI 43074,
HaxOZsIIKECS B MUHEpaIu3aTax. B ¢BA3U ¢ 3TUM MUHEpAIU3aThl, IIOJTYyYEHHBIE IIOCIIE
paspyuIeHus: OMOJIOTHYECKOro MaTepuaa, HoJBepPralT JeHUTPALUN.

JlenuTparus — nporecc 0CBOO0XKIEH!sI MUHEPAIU3aTOB OT a30THOM, a30TUCTOI,
HUTPO3UJICEPHOUN KUCIIOT U OKCUAOB a30Ta. Ha mepBeIX 3Tanax npuMeHeHUsl METOAA
paspylIeHUs] OpPraHMYECKUX BEIECTB a30THOU M CEPHOU KMCI0TaMU JUIsl JEHUTPALUU
MUHEPATIN3aTOB MPUMEHSIICS TaK Ha3bIBAEMbII THAPOIN3HBIA METOJ. DTOT METOJ] OCHOBAaH Ha
pa30aBIeHUH MUHEPAIN3aTOB BOJIOM M Ha MOCIEAYIOIIEM HarpeBaHUM MOTyUYEHHBIX KHUIKOCTEH.
[Ipu HarpeBaHuM MUHEPAIN3aTOB, pa30aBICHHBIX BOJIOM, yIETyUYNBAIOTCS a30THAs, a30THUCTAs
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KHUCJIOTBI U OKCHUJIbI 230Ta, @ HUTPO3UJICEpHAs KUCIO0Ta MPU YKA3aHHBIX YCIOBHUIX MPAKTHUYECKH
He yneryuuBaercs. OHa IOCTENEHHO Pa3Jiaraercsi BOJAOH (THUAPOIU3YETCs).

A3oTHCTas KUCIIOTa, 00pa30BABIIASCS TPU PA3I0KEHUU BOJIOW HUTPO3UICEPHOU KUCIIOTEHI,
yJIeTy4HBaeTCs IpU HarpeBaHUM. [l 0CBOOOKICHNS MUHEPAIN3aTOB OT a30TCOAEPIKAIINX
KHCJIOT ¥ OKCHJIOB a30Ta (BKJIIOYast HAITPO3WICEPHYIO KUCIOTY) C TOMOIIBIO 3TOTO METO/1A
Tpebyercs 15—17 4 paGouero BpeMeHH.

Jis AeHuTpany MUHEPAIN3aToB MO3HEe OBUIN TPETIOKEHBI MOYEBHHA, CYJIbMUT HATPHS U JIP.
C noMoIIbI0 MOYEBUHBI MPOLIECC JEHUTPALIMN MUHEPATIN3ATOB 3aKaHYMBAETCS 3a 3—5 MUH (Ipu
135— 145°C), a ¢ nmomomsto cynbdura Hatpus — 3a 10—15 MuH (ipu TeMiiepatype BbIIIe
100°C).

B 1952 r. ®@. B. 3aiikoBckuii mpeayioKuiI METO ICHUTPAIIMH MUHEPATH3aTOB (HOPMAaIIbICTUIIOM.
[Ipu B3aumonelicTBuu hopMasbaeruia ¢ a30THON KHUCIOTOM, KOTOpasi MOYTH BCETJa HAXOIUTCS
B MUHEpAJIN3aTe, BBIACIICTCS a30T:

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

B pesyabTare B3aUMOJICHCTBHUS a30THCTON KUCIOTHI ¢ (hOPMAJIBIACTHIOM BBIICISIOTCS a30T,
okcu azora (1), okenn yraepona (IV) u Bona:

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

Oxcuy azota (IT) okucnsercst Kucaopo oM Bo3ayxa a0 okcuaa azora (IV), koTopslit mpu
B3aUMOJICVICTBUY C BOJIOW AT A30THYIO M A30TUCTYO KHUCIOTBHI:

NO+O—NO22NO2+H 20 --->HNO 2+ HNO 3

OO6pa3oBaBiinecs Ipy TOM a30THAsI U a30TUCTAasi KUCJIOThI PEarupyroT ¢ GopMabIerujiom, Kak
YKa3aHO BBILLE.

HuTposuncepHas kucaoTa mpu HarpeBaHUU ¢ BoJ10 paziaraercs. OOpa3oBaBIasics IPU 3TOM
A30THUCTast KMUCIIOTA pearupyer ¢ GopMaibIeruioM, Kak yKa3aHo BBIIIIE.

Jlns neHuTpanuu MUHEpaIu3aToB, MOMYUYEHHBIX IPU pa3pylIeHUH OMOJIOTHYECKOro MaTepHuana
A30THOM M CepHO KUCIOTaMu, K HUM IpuOaBisioT 10—15 Mt Bosbl. B 3Ty uakocTs,
HarpeTyto 10 110— 130°C, octopoxHo 1o karuisMm npubasisitot Gopmanun (40 %-it pacTBop
dopmanpaeruna). [Ipu aTom HabmogaeTcss 0OMIIbHOE BhIEIEHUE My3bIpbKoB rasza (N 2 u NO),
MHOT]Ia UMEIOIIETO OpaHkeBO-0ypyro okpacky (NO 2 ). IIponecc qeHUTpaiy MUHEPAIN3aTOB
hopmanunom 3akaHuMBaercs 3a 1—2 MuH. [l 3T0i 1enu TpedyeTcst OT HECKOJIBKUX Kareib 10
HECKOJIbKMX MUJUTMIUTPOB opmanusa. M36pITok hopManbaeruia, He BCTYNHUBILIETO B PEAKIIUIO
C a30THOM M a30THCTOM KMCIOTaMHU, yIAJIAIOT HArpeBaHUEM KUJKOCTH B TeueHue 5—10 MuH.

Jy1s MpoBEpKHU MOJIHOTHI ACHUTPALIMM MUHEPAJIN3aTOB POBOJAT PEAKIUIO C PACTBOPOM
mdennnamuna (0,5 r audenmnamuna pactBopsoT B 100 r KOHIEHTPHUPOBAHHOM CEpHOI
KHUCJIOTHI U puOaBisitoT 20 M1 IUCTWIIMPOBAaHHON BoAbl). Ha mpenMeTHoe cTeKIIo niu Ha
baphopoByIO INIACTUHKY C yriyOieHueM HaHOCAT 1—2 Kariu MUHe-paiu3aTa, K KOTOpoMy
npuOaBISIOT | Karumo yKa3aHHOTO BBIIIE pacTBOpa AueHIaMuHa B cepHoii kuciote. [Tpu
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HAJIMYUX a30THOM, A30TUCTON KUCIIOT WIJIM OKCHJIOB 230Ta B MUHEPAJIN3ATE TOSBIISICTCS CHHSS
OKpacka. JTa peakliys OCHOBaHA Ha OKUCJICHUM JU(eHUIaMUHA a30THOW KUCIOTOU U
MIPOJIyKTaMHt €€ pasiiokeHus. BHauane npu okucinennu audeHnaaMmuaa 0opasyercs 0eClBETHBIN
TupeHna0eH3u-11H, IPU OKUCIEHIUH KOTOPOro 00paszyeTcs COeJUHEHUE, UMEIOIIEee CHHION
OKpacky./leHuTpanus cunTaeTcsi OKOHYEHHOU TOT/a, KOTIa peaKiiusl MUHEpaJIi3aTa ¢ pACTBOPOM
qdennnamuta Oynet otTpunarenbHoil. Eciu ot npubasnenus pactopa audeHniaMmmuaa K
MUHEpaJIN3aTy OH OKPAIIMBAETCS B CHHUI [IBET, TO JICHUTPALINIO IPOBOISAT IIOBTOPHO.

4. UnaocTpaTHBHBIN MaTepHAaJI: CIaiIbl, TaOIUIIbI
5. JInteparypa: IIpuioxenue 1

6. KourpoJibHbIe Bonpochl (00paTHasi CBSI3b)

1. Yro Takoe oskcrpakuua? Ilepeuucnure OCHOBHBIE CTaJAUM NpoLEcCa OSKCTPAKLUUU U3
OMOJOTUYECKOr0 MaTepuana.

2. HazoBute o00mmue MeToJpl H30JMPOBAHMS JIEKAPCTBEHHBIX BELIECTB M3 OMOJIOrHYECKOIo
00BEKTA.

3. Ot 4ero 3aBUCHUT CTECTICHb U3BJICUCHUs?

4. Ha3zoBuTe 4YacTHbIE METOJbI HM30JMPOBAHUS JIEKAPCTBEHHBIX BEIIECTB U3 OHMOJIOTHYECKOTO
oOBeKTa.

5. B deMm 3akirodaercs CyIIHOCTh METOJa HW30JUPOBAHMS TMOJKUCICHHBIM CIHUPTOM (METOH
Craca-Otr0)?

6. CyIIHOCTh METO/a U30JIMPOBAHUS MOJKUCICHHON Bo1oi (MeTon A.A.BacunbeBoit)?

7. Jy1s1 4ero moaydaroT KUCIIO0e U MIEI0YHOE XJI0pOoPOPMHOE U3BJICUCHHE?

8. Ilepeuncnute ciocoObl OYMCTKH BBITSKEK U3 OMOJIOTHYECKOr0 MaTepuaa.

TEMA - JIpoOHBIH MeTOA AaHAJH3a «MeTAJJI0B». MeToAbl KOJHUYECTBEHHOIO
onpeaeJeHUs «<MeTATIHYECKUX» AN0B.

2. Hesab: O3HAKOMUTH CTYAEHTOB C METOJAaMHU OOHApPY>KEHUS U KOJIMYECTBEHHOT'O OIpPEAEIECHHS
MeTAUTMYeCKUX Npu npoBeaeHrH X T, 4ToObl CTyAEHT 3HAI M MOT TNPUMEHHTh UX B CBOEH
IIPAKTUYECKOMN AEATEIbHOCTH.

3. Te3uchl JeKIUH

Jnist oOHapy KeHHsI HOHOB METAJJIOB, COJEPKAIIUXCS B MHHEPATU3aTaxX, IPUMEHSIOT PeaKIuu
00pa3zoBaHMs 0CAJIKOB, MUKPOKPUCTAINIOCKOMTUYECKHE U IBETHBIE PeakIuu. B psae ciyyaes mist
3T0ﬁ Ieian HpI/IMeHSIIOTCSI (1)I/I3I/IKO-XI/IMI/I‘-IGCKI/IC MCETOBI.

[TockonbKy OTpaBiIeHHS COETUHEHUAMHI METAIJIOB IPOUCXOIUT MOCIIE MOCTYIUIEHHS B OPraHu3M
MaJIbIX KOJMYECTB PA3IMUHBIX XUMUYECKUX COEAUHEHNUH, COJIEPKAIINX METAILIbI, B TPYITHOM
MaTepHale 3TH METaJlJIbl MOTYT HAXOJUThCS TOJIBKO B HE3HAUUTENIbHBIX KoauuecTBax. /s
0OHapy>KEHHsI STUX KOJIMYECTB HOHOB METAJUIOB B MHHEpAIM3aTax TpeOyroTcs cnennduyeckie u
4yBCTBUTEJIbHBIE PeaKMK. OHAKO K UyBCTBUTEJIBHOCTH PEAKLIUN HA «METAJNINYECKHE 1D B
XUMHUKO-TOKCUKOJIOIMUECKOM aHaJln3€ MpeabsABISAIOTCS U ipyrue Tpedosanus. [lockonbky
HEKOTOPbIe TOKCUKOJIOTUYECKH BaXKHbIE METAILIbI SIBJIAIOTCS HOPMAJIbHOM COCTaBHOM 4acThIO
TKaHel oprann3Ma (cM. Talu. 7), peakun, IpuMeHsieMbIe [T 00HApY>KEHHSI THX METaJJIOB B
MHUHEepaJin3aTax, 10 YyBCTBUTEIBHOCTHU JOJKHBI ObITh TAKUMH, KOTOPbIE HE JAal0T
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MMOJIOKUTCIBHOI'O pE3yJibTaTa ¢ MUKPOKOJIMYCCTBAMU HOHOB MCTAJIJIOB, BXOAAIINUX B COCTAaB
TKaHEH opraHu3ma. )KCJ'IaTCJ'ILHO, YTOOBI ATH pcaknuuunu OBLIH MOJOXKUTEILHBIMH TOJIBKO C
OTHOCHUTEIBHO OOJIBITMMHM KOJHMUECTBAMU HOHOB MCTAJUIOB, COCAUMHCHUS KOTOPBIX BBI3BAINU
OTpaBJICHUC. O,Z[HaKO TAaKUC PCAKIUU B PALC CIIYyUacB HOI[OGpaTL TPYAHO.

BonbIIMHCTBO OKpAIIEHHBIX COETMHEHUH, 00pa3yIOUINXCs IPU B3aUMOJICHCTBUU HOHOB
METAJUIOB C COOTBETCTBYIOLIUMU PEAKTUBAMM, SIBJISIOTCA KOMIUIEKCAMU UM UOHHBIMU
accolMaTaMH.

Honnsie acConuarThI. B ananuTHyeckoi XMMHUHU U XUMHKO-TOKCHUKOJIOTHYECKOM aHaJIN3€ JJIsA
I/II[CHTI/Id)I/IKaHI/II/I u q)OTOMeTpI/I‘IeCKOFO OMpECACIICHUA PsAia BCUICCTB ITPUMCHAIOTCA pEaKIUU
06pasoBaH1/151 HMOHHBIX aCCOIIMAaTOB. Oco0eHHO YacTo 3TH pCaKku UCIIOJIBb3YIOTCA JJIA
06Hap}I)K€HI/I${ N KOJIMYCCTBCHHOI'O OIIPCACICHUA AJIKAJIONI0B U «METAJINIMYCCKUX SA10B».

Honnsle acconmaTsl (MOHHBIE MAphl) MPEACTABISIOT COO0H HE MOTHOCTHIO JUCCOIMUPOBAHHBIC
cosieoOpaszubie coequuenns. OHM 00pa3yrOTCs B PE3yJIbTaTe ACCOLUAIMH MMPOTHBOTION0KHO
3apsKEHHBIX MOHOB. X HE clielyeT OTOXAECTBIISITh C HEIUCCOLMUPOBAHHBI-MHU MOJIEKYJIaMHU,
TaK KakK B aCCOLMATaxX MOHbBI yACPKUBAIOTCS JIMIIb clladbiMu criiamu Ban-nep-Baanbca. [1pu
YCUJIEHUH B3aUMOJICUCTBUS MEXIYy HOHAMU B MIPe/iesiax OJTHOIO HOHHOT'O accolMaTa Xxapakrep
CBSI3U MOYKET U3MEHATHCS OT JIEKTPOCTATUUECKOTO /10 KOBaJeHTHOTO. CITIOCOOHOCTHIO
00pa30BBIBaTh HOHHBIE ACCOLMATHI B OCHOBHOM O0JIaIal0T KPYIHbBIE HOHBI.

B aHanm3e uCoIb3yIOTCS peakiuu 00pa30BaHUs MOHHBIX aCCOIMATOB IMPH B3aMMOICHCTBHH
XJIOPAHTUMOHATOB C METHJIOBBIM (DHOJIETOBBIM, OPUIIMAHTOBBIM 3eJIeHbIM U Ap. OmrcaHbl
HMOHHBIE aCCOITUATHI 11e3Hs C TETPApOaHOBUCMYTATOM. MIOHHBIE acCOMAaThl 00Pa3yIOTCs
KaTHOHAMH OCHOBHBIX KpacUTENIel ¢ aHMOHAMU, MPEACTABIISAIONINE COOOM allMIOKOMITTIEKCEI
meramnos ([HYCl 412, [Hgl 412, [Bil 4] — u ap.). JIns o6HapyKeHNs MBIIIBIKA HCHOTB3YIOTCS
HMOHHBIE aCCOIUATHI, KOTOPhIE 00Pa3yIOTCs MPU B3aUMOICHCTBUN MBIIIBIKOBUCTOTO BOIOPO/Ia C
JTUATUIIUTHOKApOAMUHATOM cepedpa B MUPUIANHE, U T. 1.

Peaknun o0pa3oBaHusi BHYTPHKOMILIEKCHBIX coequHeHui. [ nnenrudukanmm u
KOJIMYCCTBECHHOT'O OIIPCACIICHHUA KATUOHOB MCTAJIJIOB B XUMHUKO-TOKCHUKOJIOTUYCCKOM aHAJIN3€
HIMPOKO MCIIONB3YIOTCS peakuu 00pa30BaHUsl BHYTPUKOMILIEKCHBIX COeIMHeHU. B kauecTBe
PCAKTUBOB JIJId yKa3aHHOI7I eI 4aCcTO NPUMECHAIOTCA JUTU30H, I[I/I3TI/IJII[I/ITI/IOKap6aMI/IHaT
aMMOHUS U AP.

JAuTH3oH (qudeHnITHoKapOa3oH) MpeCTaBIsIeT CO00i TOHKHE CHHEe-YepHBIE UIJII C
(H1OIETOBBIM OTTEHKOM. /IUTH30H MPaKTUUECKN HE PACTBOPUM B BOJIE, HO XOPOILIO PacTBOPSETCS
BO MHOTMX OPraHMYECKHUX PACTBOPUTENSIX. B aHAINTHYECKONW U TOKCUKOJIOTUYECKON XUMUU JIJIS
pPAcTBOPEHUs IUTH30HA IPUMEHSIOT YEThIPEXXJIOPUCTHIN yraepo1 Wi xaopohopm. PacTBopbl
JUTU30HA B XJI0pO(OPME U B HEKOTOPBIX JIPYTHUX OPraHUYECKUX PaCTBOPUTENSIX 00Ia1at0T
JUXPOMATU3MOM (TEMHO-KpacHasi OKpacka pacTBOPOB JIMTH30HA B TOJICTBIX CIOAX MPH
pa30aBIeHUH IEPEXOIUT B APKO-3€JICHYIO).

B Monekyne gutu3oHa COACPIKUTCA JIBA ATOMdA BOAOPOJdd, KOTOPHIC CITOCOOHEBI 3aMCIIaThbCA Ha
HOHKI MeTaJUI0B. Hanmndame B MOJICKYIIC IUTHU30HA T'pyHIibl —C—S YBCIIMYUBACT NIOABHUKHOCTDH
OmMKamiIero K CcEpc€ aroMa BOAOpOaa B —NH-rpyHne, T. €. YBCIIMYUBACT KUCJIOTHBIC CBOMCTBA
9TOIr'0 pCaKTHBaA. HOBTOMy JUTHU30H B KHCJIBIX PACTBOPAX C KATMOHAMU METAJIJIOB 06pa3yeT
TOJBKO OJHO3aMeIleH-Hble coequHeHMs. 110 ABMKHOCTh aTOMa BOAOPOJia BO BTOpOﬁ —NH-
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Tpynne JuTru30Ha 3HAYUTCIIbHO MCHbIIAA, YEM B nepBoﬁ. B c¢Bs3m ¢ 3THM 3aMCIICHUC BTOPOTO
aroMa BOJAOPO/Jid B MOJICKYJIC AUTU30HA MOXKET ITPOUCXOAUTDH TOJILKO B CI/IHLHOH_IGJ'IOLIHOI\/’I cpeace.

JINTU30H MOKET OBITh B IBYX TayTOMEPHBIX opMax:

S SH
7 —>C;H,—N=N—C¢”
N\NH—NH—C.H, = * N\N—NH—C;H,

B ananm3ze umeroT 3Haue€HHE TOJIBKO OJHO3aMEIICHHBIS (KI/ICJ'IBIC) JAUTU30HATEI.

CeHs— N=N-—-C

PacTBOpbI 1MTH30HA B OPraHUYECKUX PACTBOPUTEIISAX UMEIOT JIBa MAaKCHUMyMa MOIJIOIIECHUS B
BUAMMOI1 061acTu criekrpa. Tak, CleKkTp pacTBOpa AUTU30HA B UETHIPEXXJIOPUCTOM YIIepoJie
MMEET JIB€ M0JIOCHI OrIoNIeHHs ¢ MakcuMyMamu 1ipu 450 u 620 um. Monsipabie
K03(pPULIMEHTHI CBETOMOTIIOUICHNS AUTH30HA B ’TOM PACTBOPE COOTBETCTBEHHO paBHbI 20 000 u
32 800. bosiee MHTEHCUBHBIM SIBJISIETCSI MAKCUMYM IIPH JITMHE BOJIHBI, paBHOI 620 HM.

JIUTH30HATHI JKesle3a U MapraHia sBJsSOTCS HECTOWKUMU U OBICTPO pa3znaratorcs. JMTU30H npu
XpaHEHUHU NoJBepraercs okucieHnto. Iloatomy nepesn ynorpedieHrueM AUTU30HA IS
AHAJTUTUYECKUX 1IeJieil OH TOJDKEH ObITh ouuileH oT npumeceil. Croco0 OYMCTKU AUTHU30HA U
IIPUTOTOBJIEHHUE €r0 PacTBOPOB MpuBeaeH B [Ipmioxenun 1, peaktus 12.

I[I/IE)TI/IJIIII/ITI/IOKapﬁaMaT]:I. B XMMHKO-TOKCHKOJIOTMYECKOM aHAIU3e JJIsI pasacICHUA U
(1)OTOMeTpI/I‘—IeCKOI‘O OMpEaACIICHNA HOHOB HEKOTOPHIX METAJIJIOB IIMPOKO UCIIOJIB3YIOTCA COJIN
I[I/IZ-)TI/IJ'II[I/ITI/IOI(ap6aMI/IHOBOI71 KHUCJIOTHI:

S
N«—C/"// .

H,C,”  \SH

JustunaurnokapoamunoBas kucnora (JIJITK) necroiikas. J{ns aHaTUTHYECKUX TICNICH B
KaueCTBE PEaKTHUBOB MPUMEHSIOTCS HATPUEBAsi 1 aMMOHHUEBAsI COJIU TUATUIAUTHOKAPOAMHUHOBOM
KHCJIOTBI. DTH COJIM XOPOIIIO PacTBOPSIOTCS B BOJIE, UX pacTBOPKI OecuBeTHBI. HaTpuenas u
aMMOHHEBASI COJIH TUATHIANTHOKAPOAMHHOBOM KUCIIOTHI C KATHOHAMH TSKEITBIX METAIIJIOB
00pa3yroT BHYTPUKOMILIEKCHBIE COeAMHEHUS (AU TUIIUTHOKApOAMaThl):

HCn S\,
N—C Mejn.
HC N\

OTH COeTMHEHHS CIT1a00 PACTBOPSIIOTCS B BOJIC U XOPOIIO —B HEKOTOPBIX OPraHMYECKUX
pPacTBOPUTEIISAX. BONBIIMHCTBO BHYTPUKOMITIICKCHBIX COSMHEHUH TSKEIBIX METAIIOB C

VA TUITUTHOKAPOAMHUHOBOW KUCJIOTON B OPraHMYECKUX PACTBOPUTEIISIX OSCIBETHBI. TOIBKO
HEKOTOPBIC PACTBOPBI ATUX COCIUHCHUN UMEIOT OKpacky. Tak, Tu3THiIIuTHOKapOamMaT Meu
uMeeT OYPYIO OKPacKy (A maxe = 440 HM), BUCMyTa — KENTYIO (A maxe = = 370 HM), xenesa (II) n
(1) — 6ypy10 (A make = 515 HM), HUKEIS — KENTO-3EIMCHYIO (A maxe = 395 HM), KOOaIbTa —
3e71eHY10 ( A maxe = 650 M), onoBa (I1) u (IV)—opamxeyto, xpoma (I11) — 3enenyro.
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Jlis BbIAECTIEHUS AUATUIIIMTHOKAapOaMaTOB METANIOB U3 PACTBOPOB U AJIS Pa3AeNeHUs X cMeceil
IIPUMEHSIOT METOJ dKCcTpakuuu. [Ipu 3ToM B psie cilydaeB MOJIb3YIOTCS MACKUPYIOLIMMHU
cpelcTBaMu (LUTpaTamu, nuanuaamu, kommiekconom III u ap.). U3 ammuaunoii cpenbl,
cozepskaeil uurparsl M koMmiiekcod III, oprannueckuMu pacTBOPUTENAMU SKCTPArUPYIOTCS
mTUIAuTHOKapoamatel meu, prytu (I1), cepeOpa u BucmyTa. [Ipn Hanmuuuu nuaHuI0B
9KCTPArupyroTCs TUITHIAUTHOKAapOaMaThl BUCcMyTa, kaamusi, cBunna u rammus (111).

Ot pubaBIeHUS] MUHEPAIBHBIX KUCIOT K IUATUIAUTHOKapOaMaTaM HATPUs U aMMOHUS OHU
pas3iararoTcs U BIIEISIETCS TUATHIAUTHOKApOAMUHOBAS KUCIOTa, KOTOPAsl SIBJISIETCS
Hecroiikoi. [Ipu pH = 4 u HIKe 9Ta KUCIIOTa pa3naraeTcs ¢ BBIACICHHEM JIUITUIAMUHA U
cepoyriiepoja:

H,C,

S H,G
Swec? o ONH-LGs,

H,C,”  N\SH H,”

JUis SKCTpaKIUK KATHOHOB TSKEJIBIX METAJIOB U3 PACTBOPOB B BUJIE TUATUIIIUTHOKApOaMaToOB
MOCTYTAIOT TaK: UCCIEIYEMBIN pacTBOP NOBOAAT 10 pH = 5 n npubaBnsioT pacTBop
JVATWIIIUTHOKapOamaTa aMMoHus UK HaTpus. [Ipu 3ToM 00pa3yroTest AU TUIIIMTHOKapOaMaThl
COOTBETCTBYIOIMX KaTHOHOB. 3aTeM MPUOABIIAIOT PACTBOP MUHEPAIBHOM KUCIOTHI, B KOTOPOU
JVATWIIUTHOKAapOamMaThl TSXKEbIX METAIJIOB HE pa3jiararTcs, a B Te4eHne 2—3 MUH
paznaraercs U30bITOK AMATUIIUTHOKAapOaMaTa aMMOHUS, SIBJISIFOIIETOCS] pEaKTUBOM, C
o0Opa3oBaHUeM JM3TUIIaMuHa U cepoyrieposa. [Tocne paznoxeHus n30bITKa peakTHBa
MUHEPAJIBHBIMUA KMCIIOTaMHU AKCTPATUPYIOT AMITUIIUTHOKAPOAMAThI TAKENBIX METAIJIOB
OpPraHUYECKUMHU PACTBOPUTEISAMMU.

J71s1 KONMMYEeCTBEHHOTO OIPEACIICHHS «METAJUTMUYECKUX SIZI0B» B XUMUKO-TOKCUKOJIOTUYECKOM
aHaJu3e MPUMEHSIOTCS TPAaBUMETPUUECKUE, TATPUMETPUICCKHE U (DOTOKOJIOPUMETPHUICCKUE
METO/bl. BONBIIMHCTBO 3TUX METOAMK U3JI0KEHO B METOJUYECKUX YKA3aHUSIX, U3TaHHBIX
['maBHOI cyaeOHO-MeTUITMHCKOM SKcniepTH30i Munuctepcersa 3npaBooxpanenust CCCP.
Onucanue 3Tux MeToauk npuseaeHo B padore A. H. KpbsuioBoii «MccnenoBanue

OHOJIOTUYECKOTO MaTCpHrajia Ha «KMCTAJIMYCCKUC AbD»> I[pO6HBIM METOAOM» (M, MCIII/II_[I/IHa,
1975).

I[J'ISI KOJIMYCCTBCHHOI'O OIMPCACIICHUSA HCKOTOPBIX «MECTAJNIMYCCKHUX SAT0B» pa3pa60TaHo oo
HECKOJIBKO METOJUK, KOTOPBIC ICPCUNCIICHBI HUXKE.

['paBUMETPUUYECKHIA METO] IIPEUTIOKEH IS KOJHYECTBEHHOTO OIpe/ieNieH st Oapus (B BUIe
ocazika BaSO 4).

TI/ITpI/IMeTpI/I‘IeCKI/IC MCTOJbI, TPCAJIOKCHHBIC IJIs1 KOJIMYCCTBECHHOI'O OIIPCACIICHUA
CMCTAJUIMYCCKUX AO0B», OTIIMYAIOTCA APYT OT Apyra NpUMCHACMbIMU IJISA 3TOM 1€
TUTPOBAHHBIMHU PACTBOPAMMU. I[J'ISI KOJIMYCCTBCHHOI'O OIIPCACIICHUA COCJIMHEHU BHCMYVYTA,
CBHHIIA, MCJIH, 6ap1/1;1, KaaMuAa 1 IMHKa pCKOMCHIOBAaH KOMHJ’IGKCOHOMCTpI/ILIGCKI/Iﬁ METO/I.
Onpez[eneHI/Ie CBHHIIA ITPOU3BOAAT € TOMOIIBIO HOAOMETPHUYCCKOI'0O METOAA. I[J'IH
KOJMYCCTBCHHOT'O OIIPCACIICHUA ce[ze6[za IpCaAIOXKCH pOI[aHI/IIlOMCTpI/I‘IeCKI/If/'I MCTO/.
ApFeHTOMCTpI/I‘IeCKI/Iﬁ MCTOI MPEJIOKCH I KOJIMUCCTBCHHOI'O OIPEACIICHUSA MbIIIbAKA.
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BoNBIIMHCTBO HOHOB METAJNIOB, HAXOIANIUXCS B MUHEpaln3arTe (HId B IECTPYKTATE),
OmpeAesoT (HOTOKOTOPUMETPUYECKUM METOO0M. C ATOM 1ENNbI0 B KAYECTBE PEAKTUBOB
MPUMCHSIOT IMTU30H (IS ONPEISIICHUS PTYTH, CBUHIIA, cepeOpa U TaJUTUs ), MaJaXUTOBBIA WITH
OpPUILTHAHTOBBIN 3€JICHBIN (IJIs ONIpeIeTICHHsI CYPbMbI M Taluus), Audenunkapoasua (ass
oIpezieNIeHUsl XpoMa), AUATHUIIINTHOKapOamMaThl (17151 ONpeieTICHHs] ME/Id U MBILIbSIKA),
TUOMOYEBUHY (A onpeesieHus: BUCMyTa). DOTOKOIOPUMETPUUECKUI METOJ ONIPEICTICHHUS
HMOHOB MapraHiia OCHOBAH Ha MEPEBEJACHUH dTHX HOHOB B IIEPMAHTaHAT.

BusyanbHble KOJIOpUMETPUUECKHUE METO/IbI (METO/bI CTAHAAPTHBIX CEPHil) PEKOMEHIOBAHbI JIs
KOJINYECTBEHHOTO OIPEEIICHUS] PTYTH M MBIIIbsIKA. PTYTh ONPeNeNsifoT 0 HHTEHCUBHOCTH
okpacku cycrnensuu Cu 2 [Hgl 4 ], a MBIIIbsiKk — 10 OKpacKe MHIAMKATOPHBIX OyMaKeK,
IPOTMHUTAHHBIX OPOMHIOM WM XJIOPHJIOM PTYTH.

4. UnaocTpaTHBHBIN MaTepHAaJI: CIaiIbl, TaOIUIIbI
5. JInteparypa: IIpuioxenue 1

6. KourpoJibHble Bonpockl (00paTHast CBSI3b)

1. Uto o3HauaeT HampaBJIeHHbIN aHANINU3 Ha OapOUTypaThI?

2. Kakumu MeToiaMu IpOBOJIAT M30IMPOBaHKE 0apOUTypaToOB U3 OHOJIOIMYECKOr0 MaTepHaa Ipu
HanpasieHHOM XTA?

3. Kak npoBoautcst TCX ckpuHHUHT Ha OapOUTYpaThi?

4. Ilepeuncnute oO1IHEe peakui Ha OapOUTypaThI.

5. OObsicHuTe, moueMy Ha OapOMUTYpaThl MOCIE MPOBEICHUS OOLIMX pPEaKIMid, MPOBOIAATCS

00s13aTeIHbHO YaCTHBIC PeaKINN?

6. [Tepeuncnute YacTHBIE peaklMu Ha OApOUTYPATHL

7. Ha ueM 0CHOBaH NMPUHLMN CIIEKTPOPOTOMETPUUECKOTO orpeiesieHust 6apoutyparos B X TA

1. TEMA - TIpynna BemecrB, H30JMpPyeMbIX H3 OHMOJIOTHYECKOr0 MaTepHuaja
HACTAUBAHHMEM BOJ0i B COYECTAHUHU C IHATU30M

2. I_Ie.m,: O3HaKOMHTH CTYACHTOB C MCTOAAMU 06Hapy>K€HI/IH H KOJIMYCCTBCHHOI'O OIIPCACIICHUS
BCIICCTB, U30JIMPYEMBIX U3 OMOJIOTUYSCKOTO MaTcpHrajia HaCTauBaAaHUCM BOJOM B COUETAaHUH C
JAUAIN30M.

1. Te3ucol JeKINN
K rpymrme BemiecTs, KOTOpbIE H30IUPYIOTCS U3 PA3IMUHBIX 0ObEKTOB HACTAMBAHUEM HX C
BOJIOM, OTHOCSTCS MUHEPAJIbHBIE KHCIIOTHI, IIEJI0YM M COJIM HEKOTOPBIX MHHEPATbHBIX
KHUCJIIOT. I[HH OYUCTKHU BOJHBIX BBITSAXKECK U3 I/ICCJICZ[yeMI)IX O6’b€KTOB HpI/IMeHSHOT
(bUIBTPOBAHNE WU IIEHTPU(PYTrOBaHHUE, & 3aTEM METO/T JINATU3A.

HCKOTOpI)IG ABTOPbI MUHCPAJIIBHBIC KUCJIOTHI, HICJIOYHU U UX COJIM OTHOCAT K I'PYIIIIC BEUICCTB,
KOTOPBIC U30JIMPYROTCA U3 UCCIICAYCMBIX 00BEKTOB MCTOJOM JMajin3a. Takas
XapaKTCPHUCTHUKA Z!aHHOfI T'pyHIibl BEHIECTB HE COBCEM TOYHAA, TAK KaK JAUAJIM3 HC ABJIACTCA
METOIOM H30JIMPOBAHUA, A TPUMCHACTCA KaK MCTOA OYUCTKH BOAHBIX BBITAXKCK.
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XHUMHUKO-TOKCHKOJIOTIIECKOE HCCICA0OBAHNUEC COOTBCTCTBYIOIIUX 00BEKTOB HAa HATMYHE
MHHCPAJIbHBIX KUCJIOT, QQHO'—ICI‘/JI " HCKOTOPBIX cosen IMPOBOAUTCA TOr'la, KOT'Zla MaTCpUalibl
JcCJIa YKa3bIBalOT Ha BO3MOKHOCTb OTPABJICHUA 3TUMH BCIICCTBAMU, a4 TAKKE B ClIydac
MMOJIOKUTCIIBHBIX PE3YJIbTATOB IIPEABAPUTCIILHBIX Hp06 Ha KUCJIOTHI, LICJIOYU U APYTUC
COCOAMHCHUA B UCCIICAYCEMBIX 00BEKTAax.

I[J'IH HCCIICAOBAaHNA HAa HAJIMYUC MUHCPAJIbHBIX KUCIIOT U €AKUX 11 (SN (0} ()7 66DVT JKCIIYJOK C
COACPIKUMBIM, OCTAaTKU IMUIIH, PBOTHBIC MAaCChl U APYTHEC OOBEKTHI. HpI/I HCCICIOBaHNU
OHOJIOTHUYECKOTO MaTcpHraja Ha HAJIMIKUC coliei 66[2!T T€ )K€ O0BEKTHI U IICUCHb.

Ecnmu B TPYIIHOM MaTCpHraJic MUHCPAJIbHBIC KMCJIOTBI WJIM €AKHUE LICJI0YHU IMTOCIIC OTPAaBJICHUA
MMPEBPATUIIUCH B COOTBCTCTBYIOIHEC COJIU, TO 06Hapy>1<eHI/Ie 9THUX COJICH B OMOJOTHYECKOM
MaTepuraIC HE MPOBOJUTCA, TaK KaK HCKOTOPBIC COJIM B OIMPCACIICHHBIX KOJIMYCCTBAX BCEraa
COACPIKATCA B OpraHax v TKaHAX HIOHCﬁ U )KUBOTHBIX.

N3onupoBaHne MUHEPAIBHBIX KUCIIOT, IIEJI0YEH U COJiel U3 OMOJIOTMYECKOTO MaTepHaa.
[Moanexamniue uccne0BaHUI0 OOBEKTH U3MENBYAIOT U MPUOABISIOT K HUM
JUCTUUIMPOBAHHYIO BOJTY JI0 TIOMYYECHHS KAlTUIIE00pa3HOM MacChl, KOTOPYIO OCTAaBJISIOT Ha
1—2 4, a 3atem punbTpyrot. ns yckopeHus: GUILTPOBAHNS PUMEHSIIOT BOPOHKHU HIIN
CTaKaHYUKH C TIOPUCTHIM THOM, KOTOPBIE Y€pPe3 COOTBETCTBYIOIINE MTPUCITIOCOOTICHUS
MPUCOEAUHSIOT K BOJOCTPYHHOMY Hacocy. BMecTo puinbTpoBaHus MOKHO PUMEHAITh
LHEHTPUPYTUPOBAHHE.

Jlyist Goree MOTHOTO OCBOOOKIEHUS BBITSKEK U3 OMOJIOTHYECKOT0 MaTepHana OT OETKOBBIX
BEIIIECTB U HEKOTOPBIX JAPYTHX MPUMECEH TPUMEHSIIOT MeTO Arasin3a. C 3TOH 1ebIo
MOJIyYEHHBIE BOJIHBIE BBITSDKKU 2—3 pasa nojseprarot Auanusy (1o 4—~o6 u). Jluanuzarel
COCIMHSIOT U yIapuBaIOT Ha BOASHOM 0aHe 10 HeOOIbIIIOro 00beMa

(5—10 mu1). YiapeHHbIC AUAIH3aThl KCCIIEAYIOT HA HATMYUE KUCIIOT, LISJI0Uei U COJICH.

[Tpu uccnenoBaHUM OJEXK/IbI U HEKOTOPBIX JIPYTUX 0OBEKTOB Ha HAJTMYKME KUCIIOT, IIeJiouei
U coJieil MOTYT OBITh MCIIOJIb30BaHbl BOJIHBIE BBITSKKH, KOTOPBIE HE TIOJIBEPralluCh IUAJIN3Y.

MUHEPAJIBHBIE KMCJIOTBI 1 HIEJIOUYN
Jlns nokas3arenbCTBa MIPUCYTCTBUS MUHEPAIBbHBIX KUCIOT B IMAJIA3ATaX ONPEACIISIOT
KHMCIJIOTHOCTb 3THX KWJIKOCTEN M HAJIMYME B HUX AHUOHOB COOTBETCTBYIOIUX KUCIIOT.

Omnpenenenre KUCIOTHOCTH TUATU3ATOB MMPOBOIUTCS C TOMOIIBIO KUCIOTHO-OCHOBHBIX
MHMKATOPOB, KOTOPBIE U3MEHSIIOT CBOIO OKPAcKy B KHCIIOH cpesie (METHIIOBBIM
(buoneToBbIi, METUIIOBBIN OPAH)KEBBIN, KOHTO KPACHBIN U Ap.).

K nebonpmiomy 00beMy auanu3ara NpuOaBISIOT HECKOJIBKO Kalelb pacTBOPa MHAMKATOPA,
U3MEHEHHE OKPACKU KOTOPOTO YKa3bIBAET HA HAJIMYME KUCIIOT B UCCIIEAYEMBIX KUIKOCTSIX.
Ot npubasnenus pacTBopa MeTuiI0Boro (uosneroBoro (nHTepBai pH nepexona okpacku
0,1—1,5 u 1,5—3,2) x uccnenyemoit xxuakoctu ¢ pH=1,5...3,2 3enenas okpacka
MH/IKATOpa MepexXoauT B (noneToByro. KpacHas okpacka METHIOBOTO OpaHxeBoro rpu pH
= 3,0...4,4 nepexoaut B xkenTyro. CuHe-(huoaeToBas okpacka KOHro kpacHoro npu pH =
3,0...5,2 mepexoauT B KpacHy0. /7151 IpOBEpKH KUCIOTHOCTHU BBITSKEK (IUATH3ATOB) U JIJIsI
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OpPUEHTUPOBOYHOTO ompeneneHust pH cpeapl MoxkeT ObITh UCIOIb30BaHa Oymara,
IIPONUTAHHAS YHUBEPCAIBHBIM UHIUKATOPOM.

[Tocne Toro kak yCTaHOBJIEHA APKO BBIpa)KCHHAs! KACJIAsl PEAKLIHs BBITSKEK U3
OMOJIOrMYECKOro MaTepuaia Win AUaIU3aToB, IPOBOAAT UCCIEI0BAHUE ATUX KUJIKOCTEH Ha
HaJM4Ke aHMOHOB CEPHOM, a30THOM, COJITHOM U APYTHX KHUCIIOT.

OO6napy:xeHue cynb(haT-uOHOB, XJIOPUA-UOHOB U MOHOB JPYTUX KUCIIOT B BBITSKKAX
(mInanu3arax) emie He SBISIETCS J0Ka3aTeIbCTBOM OTPABICHUN CEPHOM, COISTHOM WIIN JPYTOM
KHUCTIOTOM. DTO OOBSCHSAETCS TeM, YTO AHHOHBI YKa3aHHBIX KHCIOT MOTYT OBITh B OpraHU3Me
KaK COCTaBHas 4aCTb OpraHoOB U TKaHEH.

I[J'IH JA0Ka3aTcJIbCTBa OTpElBJIeHI/Iﬁ MHHCPAJIbHBIMHA KUCJIOTAMHA HCO6XO,Z[I/IMO OTOrHAaTh UX H3
JAUaJin3aToB. HpI/I 9TOM OTTOHAKTCA TOJIBKO CBO60I[HI>IG KUCIOTEL. COoI ATHUX KUCJIOT,
MMOCTYIIMBHIKUC B BBITS)KKH U3 UCCIICAYCMbIX 06’LCKTOB, HC ICPCTOHATOTCHA. YuutbeiBas TO, 4YTO
CCpHAad M a30THAsA KUCJIOTEI NEPECTOHAIOTCA ITPH OTHOCUTCIIBHO BBICOKOH TEMIICPATYPC,
BHA4YaJIC 9TU KUCJIOTBI ICPCBOIAT B Ooiee JICTYy4YHUC COCAUHCHUS, KOTOPBIC B ITPOLECCE
NEPCTOHKMH JICTKO MEPEXOAAT B AUCTUILIIATEI.

5. MnrocTpaTuBHBI MaTepuaJ: ciaaibl, TaOIULIbI

6. Jluteparypa: [Ipunoxenue 1

6. KontpoJibHble Bonpockl (00paTHast CBSI3b)
1. Uto o3HauaeT HampaBJICHHBIN aHAJIN3 HA AJIKAJIOUAbI?
2. Kakum MeToJI0M MPOBOJAAT U30JIMPOBAHUE ANKAJIOUAO0B M3 OMOJIOrMYECKOr0 MaTepuana rnpu

HanpaBiieHHOM X TA?

3. Kak npoBoautcst TCX CKpUHUHT Ha alKaIOUIbI?
4. Ha yeM OCHOBaH MPUHIIMI JCHCTBHS OOIICATKAIONTHBIX OCAAUTEIBHBIX PeakTUBOB? Mx

5.

I‘I}’BCTBI/ITG.]'IBHOCTI) n CHeHI/ICbI/I'-IHOCTB.

MI/IKpOKpI/ICTaJ'IJ'IOCKOHI/I‘-ICCKI/IC pC€akiiukn Ha  aJIKaJOUAbI. TexHuka HX HCIIOJIHCHUA,

YYBCTBUTEIBHOCTD U CIICTIM(DUIHOCTb.

6. Peakium okpammBaHUsS Ha aJKaJIOWAbl. TEXHMKA WX HWCIOJHEHHUS, YYBCTBUTEIBHOCTh W
CHEeNU(UIHOCTS.

7. MeTo1bl KOJIMYECTBEHHOTO ONPECIICHHS alKaaon10B B X TA?

1. Tema - BBeneHue B KIMHUYECKYIO TOKCUKOJIOTHIO. Posib XTA B 1MarHocTuke 0CTPHIX
OTpaBJICHU.

2. lleab: O3HaKOMHTD CTYJCHTOB C KIMHHYECKOW TOKCUKOJIOTHEH ee 3a1a4aMt, XapaKTepoM
OCTPBIX OTPaBJICHUH, X IPUUMHAMY ¥ OPraHU3aLKEN OKa3aHUs CIIEHUATM3UPOBAHHON TOMOILN
IIPU OCTPBIX OTPABJICHUSIX.

3. Te3ucel Jekuumn
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B Hamie BpemMsi HHTEHCUBHOTO Pa3BUTHUSI XUMUYECKOW U (papMalieBTUUECKON MPOMBIIUIEHHOCTH
BCE HOBBIE XMMHUYECKHE BEILIECTBA BHEAPAIOTCS B )KU3HEAEATEIBHOCTD YesnoBeKa. OHU Npu3BaHbl
00JIerYuTh *U3Hb M OBIT, CIIOCOOCTBOBATh YPOXKAMHOCTH CEIbCKOXO3WCTBEHHBIX KYJBTYP,
OKa3bIBaThb BIJIUSHHME HA COXPAHEHUE 3J0pPOBbsi M YCTPAaHEHHE CTpaJlaHuil YeJoBEeKa OT
paznuuHbIX Oose3zHel. Ilpu ompenesneHHBIX e YCIOBHUAX MHOTHME M3 XMMHUYECKUX BEILECTB
OKa3bIBAlOT HEOIAroNpUATHOE BIMSHUE HA OPraHU3M, BBI3BIBAIOT OTPABJICHUS PaA3IHMYHON
TSKECTH, CTAHOBATCS ONACHBIMU JUIsl KU3HU. [loTeHuManbHblE BO3MOXKHOCTU OTpaBJICHUMN
3aJI0’KEHBI B IIUPOKOM HCIIOJIb30BAHUM XUMUYECKUX CPEJCTB B MEIULIMHE, IPOMBILIJIEHHOCTH U
OBITY, B IOCTYITHOCTH PA3JIMYHBIX XUMUYECKUX BEILECTB UIMPOKUM CJIOSIM HACEJIEHUs], He BCerja
JIOCTaTOYHO 3HAKOMBIM C TOKCHYECKMMM CBOWCTBAaMHU CPEICTB, NPUMEHSAEMBIX B KadeCTBE
JIEKapCTB, MECTULIUOB, IIpenapaToB ObITOBOM XUMHUH, B MONBITKAX camoJiedeHus U T. . Hayka o
MeXaHu3Max JEHUCTBHS 0B Ha OPraHM3M, METOJaX JAMArHOCTHKH, JICUCHUS M MPOQUIAKTUKU
OTPAaBJICHHM, A TakKe IPUHLUIIOB HEOTJIOKHOM MEIUIMHCKOM IIOMOIIM MpPU OCTPBIX
OTpaBJICHUSIX — TOKCUKoJorusi (0T rped. toxikon — sa, logos — ydeHue) — wu3yvaer
TOKCUYHOCTh BEILLECTB U OIpEeNeseT UX YPOBHH, Oe30macHble AJis uenoBeka. [ Bpaya iqr000i
CHELMATbHOCTH 00513aTeNIbHBIM SIBJISETCS] 3HAHUE OCHOB TOKCHKOJIOTUH. Tokcudeckoe neiicTBue
KCEHOOMOTHKOB paccMaTpUBAaeTCsl KaK IaTOJOrUs, CBSA3aHHas C HapylleHueM (yHKUUU
FOMEOCTaTMYECKUX CHCTEM pa3HbIX YpOBHEW. Biusas Ha MOJIEKYJSpHBIE MEXAaHU3MBbI
(GYHKIMOHUPOBAHUS OMOXMMMYECKHUX CHUCTeM (peuenTtopbl, (epMeHThl, Ouojorunyeckue
MeMOpaHbl), TOKCHYECKHME BEIIeCTBAa HapylaroT mporecchl romeocrasa. Ilo manaeiv BO3
00JIbHBIE C OCTPBIM OTpaBJIeHHEM COCTaBIAIOT 15-20 % Bcex Jull, SKCTPEHHO MOCTYMAIOIINUX Ha
CTallMOHAapHOe JedeHue. Mcxon oTpaBieHUs 3aBUCHUT OT TOrO, HACKOJIBKO OBbICTpO Oynaer
MOCTaBlieH JuarHo3, 3(Q(EeKTUBHO M IIeJIEHANPABIEHHO OKa3aHa MEIUIIMHCKAas [OMOIIb
noctpaaasiieMy. MeaunMHCKas U XMMHUYECKash COCTaBIAIOIIME TOKCUKOJIOTMM TECHO CBSA3aHbI
Mexay co0oil. Tonbko ¢ MOMOIIBIO XMMHUYECKHX METOJOB MOYKHO MPOM3BECTH OINpeiesieHne
TOKCUKAHTOB M IIOCTaBUTh OKOHYATEJIbHBIM JAMAarHo3 OTPAaBICHMs. XUMHUYECKHE AaCIEKThI
TOKCUKOJIOTMH (TOKCHKOJIMHAMUKA, TOKCUKOKMHETHKA, ONpe/IeIeHne KCEHOOUOTHKOB) SBIISETCS
IIPEIMETOM TOKCHUKOJIOTMYECKOH XUMHH. TOKCHUKOJIOIMUYECKass XUMHUSI — HayKa O XUMHUYECKUX,
¢u3nuecknx, GU3NKO-XUMHUECKUX U OMOJOTHUECKUX METOJaX M30JMPOBAHUS, OOHAPYKEHUS U
KOJIMYECTBEHHOTO ONPEIENICHNs SJOBUTHIX W CWIBHOACHCTBYIOIIUX BELIECTB, NMPOIYKTOB HX
IIPEBPALICHUI B TKaHAX U KHJKOCTSAX OpPraHM3Ma, a TaKKe B OKPY)KAIOIIMX YEJIOBEKa Cpelie U
npeamerax (Bojaa, MoyBa, BO3JyX, HHILIEBbIE MPOAYKTHI, JeKapcTBa M T. I.). Pemenue 3amau
KJIMHUYECKOH TOKCHKOJIOTUYECKOH XUMHHU (M30JIMpPOBaHNE, OOHAPYKEHUE U OTpE/IeTICHHE S/10B B
KMBOM OpraHU3Me) HAlpaBJE€HO, B MEPBYIO O4Yepe/b, Ha JUATHOCTUKY OTPaBJIEHUI U OKa3aHHE
3¢ PEKTUBHON MOMOIIM NOCTPaJaBIIEeMy, HA MOHUTOPHHT JICYEHUS] OTPABJICHUH, a TaK)Ke Ha MX
IpeIyNpeXICHUE.

4. UnaocTpaTHBHBIN MaTepUAaJI: CIIaiIbl, TaOIUIIBI
5. JIuteparypa: IIpuioxkenue 1

6. KonTpoJibHbie Bonpockl (00paTHasi CBS3b)
1. KiuHuyeckas TOKCUKOJIOTHS, 3a/1a4U U OCHOBHBIE pa3/iebl.
2. PacnpocTpaHEHHOCTh OCTPBIX OTPaBICHUMN, XapaKTep, HPUUHUHBI.
3. OpraHuzanus oKa3zaHUs CIEIHATU3UPOBAHHON TOMOIIN PU OCTPBIX OTPABICHHSIX.
4. Metobl 1€3MHTOKCUKAIIMOHHOM Teparuu.
5. Kakumu 1okyMeHTaMu perjlaMeHTUPYEeTCsl aHAIMTHYECKasi IMarHOCTUKA OCTPBIX
OTpaBJICHUI?
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1. Tema: AHaJMTHYECKAsl THATHOCTHKA OCTPBIX OTPaBJieHuii okcuaom yriepoaa (11).

2. leanb: O3HaKOMUTH CTYACHTOB C aHATUTUYECKOW JUATHOCTHKON OCTPBIX OTPaBJICHUMH
okcuzom yriepoaa (11).

3. Te3ucel Jekuumn

Momnookcua yriepoaa (CO, yrapHslii ra3) - O€CIBETHBIN ra3, B YUCTOM BUE HE UMEIOIIHA
HU 3amaxa, Hu BKyca. Ero monexyisapusiii Bec 28,0, ynensHsiil Bec 0,967 u oH serde Bo3nyxa.
MoHnookcua yriaeposa B BOJE MOYTH HE pacTBOpsieTcs. ['OpUT CHHEBAThIM IIJIaMEHEM.

MoHookcua yriepoja BXOJIUT B COCTaB psijla Tra3oBbIX cMecell, oOpasyromuxcs Ha
MPOU3BOCTBE. ITO CBETUJILHBIN, BOJISTHON, JOMEHHBIN, TEHEPATOPHBIN, KOKCOBBIN Ta3bl, a TAKKE
B3pBbIBHBIE Ta3bl, B KOTOpbIX coaepxkurcs 1o 60 % wmoHookcunma yriepona, 20-25 %
yriekucioTel, 15-20 % uutporaszos u 5-10 % apyrux razos.

Henpodeccuonansuomy Bo3aeicterio CO moBepraroTcs KypHIbIIUKY Tabaka.

ITJIK 171 MOHOOKCH I YIJIEPOJa B BO3AyXe pabounx moMemieHuii coctasset 20 Mr/m>.

Hmeer mecTo BbICOKas MHAMBHIYyalbHas BapuaOeIbHOCTh UYBCTBUTEIBHOCTH JIIOJCH K
MOHOOKCHUAY YTJIepojia: TaK, U3BECTHO, YTO MHTOKCHUKAIIUIO JIErYe MEPEHOCHT >KEHIIUHbI, YeM
MY’KUMHBI, OTMEYEHA IIOBBIIICHHAs PE3UCTEHTHOCTb y JE€Te B Bo3pacre a0 1 roxa mo
cpaBHeHHIO co B3pociasiMu. Conepxanue B Bosayxe 0,1 % CO mnpuBOAMT K TSDKEIBIM
OTpaBJICHUSIM, BABIXaHHE BO3ayXa, coaepxaiuero 0,2 % CO, npuBoANUT K CMEPTH B T€UEHUU 5-6
4acoB, a npu KoHuentpanuu 0,5 % - cMepTh HacTymaet yepe3 20 MUHYT.

MoHookcua yriepoaa NOCTylaeT B OPraHu3M 4epe3 JbIXaTelbHbIE IYTH, U BBIAEIAETCS
00paTHO C BBIJBIXaEMBIM BO3TyXOM.

ITaTorenes. [lonanas u3 nerkux B kpoBb, CO NMPOHUKAET B 3PUTPOLMUTHI, U BCTYIAET BO
B3aUMOJICHCTBHUE C JKEJIE30M reMOorJIo0nHa, 00pasyst CTOWKOE COeTMHEHNE KapOOKCUTeMOTI00MH
(HbCO). UzBecTHO, 4TO KaxAblii TpaMM remMoryioonHa crnocodeH cBszath 1,34 mu Oz umu CO.
Opmnako "cpoacTBo" remoriobwHa K MoHOOKcuay yriaepoga B 200-300 pa3 Oosmble, 4emM K
KHCIIOpOAY, IO3TOMY  O0pa3oBaHME pPaBHBIX  KOJMYECTB  KapOOKCHreMorioOuHa U
OKCUTE€MOIJIOOMHA TPOUCXOJUT B KPOBU COOTBETCTBEHHO IIPH COJIEPKaHUU MOHOOKCH[A
yraepozaa Bo BapixaeMoM Bozayxe B 0,07 % npu ogHOBpEMEHHOM coAepKaHuu kuciaopoaa 20,9
%.. Bot nouemy npu nossimieHNH KoHIeHTpauun CO Bo BabixaeMoMm Bo3ayxe cseime 0,07 %
OKCUTeMOrJIoOOMH TpeBpamaercss B kapookcuremornooun: HbO + CO = HbCO + O2.
O6pa3oBaHre KapOOKCUTEMOTIIOOMHA MPUBOIUT K TOPMOXKEHHUIO OKCHTE€HAIIUM TeMOTJI00MHA,
HapyIIEHUIO €r0 TPAaHCHOPTHOM (PYHKIIMM U Pa3BUTHIO TeMudeckoi runokcuu. [Ipu vammuum 0,1
% CO B0 BIBIXa€MOM BO3IyX€ B KPOBH MOXKET 0Opa3zoBathces 10 50 % xapOokcureMoriioonHa.

KapOoxcuremoriioOuH siBisieTcss CTOMKUM coelnHeHneM. Ero nucconumanys npoucxoauT B
3600 pa3 wmemIeHHEe, dYeM paclierieHue okcureMmoroonHa. CKOpPOCTh JIHUCCOITHAIIAN
KapOOKCUreMOrJioOnHa YBEJIHMUUBACTCA MPH YBEIHMUECHUH COACPIKaHUS KUCIOPO/Ia, YTIEKUCIOTHI
WJIM CMECH 3THUX T'a30B BO BIBIXa€MOM BO3/yXe€.

OObpazoBanue KapOOKCUTeMOTNIOOWHA MPUBOAUT K CHIKEHUIO KOJUYECTBAa T€MOTIIO0WHA,
y4acTBYIOUIETO B TPAHCIOPTE KHUCIOPOJa, U 3aMEIJICHHIO JHUCCOIMAIMM HMEIOLIErocs
OKCHTeMOTrJI00MHA, YTO MPUBOJUT K Pa3BUTHIO FEMUYECKON TUITOKCHH.
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Kpowme toro, CO nelicTByeT Ha TKaHEBblE OMOXUMUYECKUE CUCTEMBI, COJIEPIKAIIIIE JKETIE30
- muornobun (ero cpoxctBo k CO B 50 pa3 Bblle, YyeM y KHUCIOpPOAA), LUTOXpoM Paso,
UTOXpOMOKCHIa3zy, muroxpoM C, mepokcumady MW KaTama3dy, a Takke Ha (EepMEHTHI,
y4acTBYIOIIHE B Mpoliecce OMOCHHTE3a TOPHUPHHOB.

B marorenerndeckom mexanu3zMe XpoHH4YecKord MHTOKCUKAIMU CO BaXXHYIO POJIb UTPAET
YBEIMUEHUE HETEeMOTIOOMHOBOTO JKele3a IUIa3Mbl, KOTOpoe oOiiamaeT OoJiee BBICOKUM
CpPOJICTBOM K MOHOOKCHJY YTJepoja, 4yeM jKelie30 remorjoOuHa u, cBs3biBas CO, sBiseTcs
3alUTHBIM Oydepom, mpeaynpexaarmuM o0pa3oBaHie KapOOKCUTeMOTT00HHA.

B MexaHusme pa3BUTHS NOpPaK€HUH HEPBHOM cHUCTeMbl Npu uHTOKcukamusax CO
OCHOBHYIO POJIb OTBOJSAT FMIIOKCEMUU U OJHOBPEMEHHOMY HEMOCpPeICTBEHHOMY AeicTBUi0 CO
Ha ()EPMEHTHBIC CUCTEMBbI HEPBHOM TKaHM, yYaCTBYIOIINE B OKHUCIUTEIbHO-BOCCTAHOBUTEIHHBIX
npoleccax.

B maranoroanatommueckoil kapTtuHe ocTpo uHTOKcMKanuu CO HaOmOmawTcs B
OCHOBHOM pPACHpPOCTPAHEHHbIE U3MEHEHHSI B CTEHKAX PA3JIMYHbBIX COCYJI0B, COIMPOBOKAAIOUIUECS
MOJIHOKPOBUEM OPTaHOB, CTa3aMH, KPYIMHBIMH M MEJIKUMHU KPOBOM3IUSHUAMH, TPoMOO3aMH, a
TakKe JUCTPOPUUIESCKIMH U3MEHEHUSIMHU U HEKPO3aMH BO MHOTHX OpraHax M cucTeMax (B KOXe,
MBIIIIIIaX, MO3TOBBIX 000JI0YKaX W PA3IMYHBIX OTJEIaX FOJIOBHOTO U CIUHHOTO MO3ra).

OcTpast ”THTOKCUKALIMSI MOHOOKCHUJIOM YTJIEpOJa.

[To xTMHUYECKON KapTHUHE PA3IUYAIOT Y€ThIPE (POPMBI:

1. 3amennennas (TUNHYHAS)

JIBE aTUTIYHBIC:

1. CunkonanbpHas

3. Ditdopuueckas u

4. Anomnnekcudeckasl.

Hns onpenenenns CO B KpOBU MOKHO MCIIOJIB30BATh PA3JIMYHBIE METObI, BKITIOUAs
peBapUTeNbHbIC TPOOBI, CIEKTPO(HOTOMETPHIO, TA30BYI0 XpOMATOTrpadHIo U CHeIHaTbHbIC
metoabl. Onpenenenue CO B kpoBu poBoAT 160 110 CO, G0 BBACTAIOT U3 TPOOLI KPOBH
razoopasnyio cmech CO, CO,. O,, N.. U3MepSIOT KOJIUYECTBO ra3a U TEM WU UHBIM CIIOCOOOM
yCTaHABJIMBAIOT COJIEpXKaHue B HeM okcuaa yriepona (I1).

IIpeosapumenvivie memooul ucciedosanusi (xumuvecxue). [Ipu BHIIOTHEHUN
HIDKEYKa3aHHBIX PEAKIIUN MapajuiebHO UCCIIECIYIOT ABa 00pasiia — KPOBb, HE COJAEPIKAIILYIO
HbCO u xpoBb mocTpaaaBIero mpu oTpaBieHUH. B 00pa3ibl 100aBISIOT OAMHAKOBBIE 00HEMBI
PEaKTHBOB M HAOJIOIAIOT 32 U3BMEHEHUEM OKpacKku. MI3MeHeHne OKpacKu MPOUCXOAUT TOIBKO B
oOpasiax ¢ HopMaabHON KpoBbi0. OKpacka 00pa3iioB KPOBH IMOCTPAJABIIETO MPU OTPABJICHUN
HE U3MEHSIETCS WM U3MEHSETCS] HE3HAYUTEIHHO.

Dxcnpecc-mecmot, WK MPOOBI, TPOBOIST HEMOCPEACTBEHHO HA MECTE MTPOUCIIIECTBUS UITU
cpasy mociie MOCTYIIEHHUS TTOCTPAIaBIIEeTO B KIMHUKY. L{enh — OBICTpO yCTaHOBUTH HATHYHE
HBCO.

Cnexmpockonuyeckuii memoo. B 0CHOBY CIIEKTPOCKOIMYECKOTO (MUKPOCIEKTPAIBLHOTO)
aHaJIM3a MOJIOKEHO CBOMCTBO T€MOTTIOOWHA U €T0 MPOU3BOIHBIX MOTJIONIATh CBET OMPECIICHHOM
JUTMHBI BOJIHBI, IOATOMY IIPH MPOXOKIACHUH JIyda CBETa YePE3 pacTBOPBL, COACPKALIUE
TeMOTJIOOHH IIJTH €T0 MMPOU3BOJIHBIC, B CIIEKTPE MOSBISIOTCS TEMHBIC TIOJIOCHI TIOTJIOMICHHUS,
pacnojoKeHHbIE B ONPEACIEHHON YacTH CIIEKTpa JUIsl KaXKI0TO MPOU3BOJAHOTO TeMOTTI00HHA.
CreKTpalbHBIH METO OTIpaBIbIBACT ceOs MIPH MCCICIOBAaHUH KpoBH, coaepxarniei 10—30 %
kapOokcuremorinobusa. B cy1e0H0-MeTUIIMHCKOM MPaKTUKE IJI 3TOTO MOJIb3YIOTCA
MUKPOCTIEKTPOCKOIIAMH — MPHOOpaMu, TIPEICTABISIOMUMU COO0H CIIEKTPOCKOII, COSTUHEHHBIN
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¢ okysspoM. Oxcuremornoous (HbO) umeer B BUAUMOI 4acTu CrieKTpa JIBE MOJIOCHI
norsiomieHus npu A 589— 577 u A 556—536 um, BocctaHoBleHHBIH remornoond (Hb) umeer
OJIHY TI0JI0Cy TroriommeHus mpu A 596—543 am, HbCO — 2 nosnocer mpu A 579—564 n A 536—
523 am.

T'azoxpomomoepaguueckuii memoo

["a3oBas xpomaTorpadus siBISETCS JOCTATOYHO MPOCTHIM U MPSIMBIM METOJIOM
onpenenenus odmero konuuectsa CO B kpoBu. BeicBoboxknenne CO n3 HBCO kpoBu
JOCTUraeTcst 00bIYHO J0OABIEHHEM PACTBOPOB HATPUS KapOOHATa UM HEKOTOPBIX APYTHX
BeulecTB. ['a3oBas a3a BBoauTCA B XpomaTorpad, CHaOKEeHHBIN JETEKTOPOM 10
teronpoBoaHocty. Konnenrpanus CO onpenensercs Mo KaTuOpoBOYHOMY IpaduKy mocie
pacuera uiona M nuka. Pezynpratel MeTos1a JocToBepHbl pu KoHueHTpanuu HbCO 30—
100%. Omubxa npu UCHOIB30BaHUU MeToa cocTaBisieT 10%.
CwmeprenbHas konneHTpanust HbCO B kpoBu cocTaBisieT B cpenneM okoio 60%, HoO MOXKeT
konebatncs ot 40 1o 80% u Gonee, 4To 00YCIOBICHO BIUSHUEM BHEUTHUX yCIOBUM U
ocobeHHOCTsIMU opranusma. [Ipu ocBuaeTenscTBOBaHUM JHL], TepeHeciiux oTpasienue CO,
HY>KHO UMETh B BUJy, YTO P MHTOKCUKALIUU CPEAHEN CTEIIEHH B TEUEHHUE NEPBOro Yaca
BBIJIEJISIETCS] OKOJIO NOJIOBUHBI ocTynuBIiero B opranuzM CO. [lonHoe ocBoOok1eHNE
opranusma ot CO nactynaer cinycts 10—12 4, HoO MoxeT 3aTsaruBaThes U 10 24 4. [Tpu
obHapyxeHuu B kpoBu Tpyma Mmenee 60% HbCO neobxoanmo nmpoaHanu3upoBaTh
[aTOJIOT0aHArOMUYECKHE JIaHHbIE M 00CTOATENbCTBA OTPABICHUS, YTOOBI 000CHOBATH
3aKJIFOUYEHUE O MPUYKUHE CMEPTH.

4. NiuniocTpaTUBHBIN MaTepuaJl: cai/ibl, TaOIULIbI
5. JIuteparypa: [Ipuioxenue 1

6. KoHTpoJibHBIE BONMPOCHI (00paTHAsI CBA3b)
1. Opranuzamueil oka3aHus crieluaIn3uPOBAHHON MOMOIIY MPU OCTPBIX OTPABJICHUSIX
2. 3HaueHWe aHTHJIOTHOM TEparuy OCTPBIX OTPABICHUI
3. Kiunuueckas kapThHa OTpaBICHUN
4. OCHOBHBIE METO/IbI IETOKCUKAIIUN OPraHU3Ma.

1. Tema - AHaJUTHYECKAs IMATHOCTHKA OCTPBIX OTPaBJIEHHUH JIeKAPCTBEHHBIMH
npenaparamMmu

2. Heab: O3HAKOMUTH CTYJICHTOB C METOJIMKAMU aHATUTUYECKON TUArHOCTHKHU OCTPBIX
OTPABJICHUM JIEKAPCTBEHHBIMH IIperapaTaMu

3. Te3uckl JeKIHU

[Ilupokoe mOpUMEHEHHE JIEKAPCTBEHHBIX CPEICTB B COBPEMEHHON MEIHMIIMHE CO3/aeT
BO3MOYKHOCTH JIJIS1 OCTPBIX OTPABIICHHI B Pe3y/IbTaTe HEMPABUIBHOTO MCIOIB30BAHUS JICKAPCTB
B IIEJISIX CAMOJICYCHHUS U CYUIIUIATBHBIX MOTBITOK.

OcTpbie OTpaBJICHHUS JCKAPCTBAMH 3aHHMAIOT BEIYIIEE MECTO CPeH OBITOBBIX MHTOKCUKAIMH B
OOJIBIIIMHCTBE CTPAH MUPA, OCOOCHHO Y JIETEH, M MPEACTABIAIOT TSHKEIYIO (hopMy MaTOIOTHH.
JlnarHoCTHKa OTpaBJICHUI HAIIpaBJcHA HA YCTAHOBIICHHE MPUPOIBI si1a M ero KojaudectBa. OHa
CKJIJIBIBAETCS U3 TPEX OCHOBHBIX BUIOB THATHOCTUYECKUX MEPOIPUATHIA:

— KJIMHMYECKOW JMArHOCTHKHM, OCHOBAHHOW Ha JaHHBIX aHaMHe3a (Ompoca), pe3ysabTarax
OCMOTpa MecTa TMPOUCHICCTBUS M H3YyYCHHs KIMHAYECKOW KapTHUHBI JUUISL  BBIICIICHHS
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cnenu(UIecKuX CHMOTOMOB OTPABIICHUS. JTOT BHUJ JAWATHOCTUKH MPOBOJHUTCS BPadoOM Ha
JIOTOCIIUTAJIBbHOM JTalle WU B CTallMOHApE.

— 11a00opaTOpHOM JMAarHOCTUKM, HANpPABICHHOM Ha KauyeCTBEHHOE U KOJMYECTBEHHOE
OIpe/ielIeHne TOKCHYECKMX BELIECTB B OMOJIOTMYECKMX CpeJax opraHu3Ma (KpoBb, MOYa,
CIIMHHOMO3IOBasl )KUAKOCTb), KOTOPask IPOBOAUTCS XUMHKAMU-TOKCUKOJIOTaMU MJIM XUMHUKAMHU-
AKCIEPTAMHU.

— 1aToMop¢oJIOTUYECKON TUAarHOCTHKH, HAIlPaBICHHON Ha OOHapy)KeHue crneuuduyeckux
IOCMEPTHBIX TPU3HAKOB OTPABJICHUS KAaKUM-IMOO TOKCHYECKMM BEIIECTBOM, KOTOpas
IPOBOAUTCA CyN€OHO-MEIUIIMHCKUMU 3KCIIEpTaMHU.

Omnpenensioniee  3Hau€HUWE B YCTAHOBJIGHMHM  INPUPOABI  sAda  uUMeeT jJabopaTopHas
TOKCUKOJIOTMYECKasl JUarHOCTHKa, KOTOpasi UMEEeT 3 OCHOBHBIX HAlpaBJICHHUS:

Crenuduueckue XUMHUKO-TOKCHUKOJIOTMUYECKUE HCCIEIOBaHUS Ul SKCTPEHHOIO0 OOHApYXEHMS
TOKCHYECKMX BEIIECTB B OMOJIOIMYECKHX Cpelax opraHum3Ma (Kak KayecTBEHHO, TaK U
KOJTUYCCTBEHHO).

Crneunduyeckne OHMOXMMHYECKHE HCCIIEIOBAHUS C LIEJbI0 ONPENCNICHUS XapaKTepHBIX s
JTAHHOM MaTOJIOrMU U3MEHEHUH OMOXMMHUYECKOT0 COCTaBa KPOBH.

Hecnenuduueckne OMOXMMHUYECKHE WCCIIEIOBAaHUS JUISl JMArHOCTHUKU CTENEHU TSDKECTU
TOKCHYECKOT'O MOpa)KeHUs (PYHKIIUH [IEYEHH, I0UYEK U IPYTHX CUCTEM.

bonee noapoOHO 0CTaHOBUMCS Ha BUJaX XMMHKO-TOKCUKOJIOIMUECKOTI0 aHAJIN3a, UCII0JIb3YEMBbIX
B JIMarHOCTHUKE OCTPBIX OTPABJICHUH, U Ha TPEOOBAaHUSIX K HEMY.

HccnenoBanne JODKHO TIPOBOAUTHCS B MaKCHUMaJIbHO KOpOTKHE cpoku (1-2 waca), a
UCTIOJIb3yeMble METOJIbI JOJDKHBI 00J1a/1aTh TocTaTOYHOI TouHOCThIO ( 10), cnenuduyHOCThIO U
BBICOKON 4yBCTBUTEIBHOCTHIO.

OTUM TpeOOBaHUSAM OTBEYAIOT (U3UKO-XUMHUYECKHE METOAbl MHCTPYMEHTAIBHOTO 3KCIpecc-
aHanu3a:

Tonkocnoiinas xpomatorpadus (TCX)

["azoxkuakoctHas xpomarorpadpus (I'KX)

BricokoaddexTrBHas xuakocTHas xpomatorpadus (BOXKX)

CriekTpanbHBIE METOJIBI aHANN3a (crieKTpocKonus B Y D- v BUAMMOI 00J1acTh CIIeKTpa)

BeiOop Meroma aHanmu3a JUKTYeTCS B OCHOBHOM  (DM3MKO-XMMHYECKHMH CBOMCTBAMHU
TOKCHYECKUX BEIIECTB, a TaKXke Crnoco0aMu HX W3BJICUCHHUS U3 OHMOJIOTUYECKOH Cpejpbl,
NpEeJCTaBIeHHOM Ha wucciaenoBaHue. lIpuMeHeHHE COBpPEMEHHBIX METOJIOB  XHUMHKO-
TOKCUKOJIOTMUECKOTO aHall3a B KIMWHUKE, KPOME OOOCHOBaHMSI KIMHHUYECKOTO JIMarHosa,
MO3BOJISIET OCYIIECTBIATh CUCTEMAaTHUECKUH KOHTPOJIb 32 JUHAMUKOM BBIBEJIEHHMS] TOKCUUECKUX
BEUIECTB M3 OpraHu3Ma I[P HCIOJIB30BAHMM  Pa3IMUHBIX CIOCOOOB HCKYCCTBEHHOM
JIETOKCUKAIUH.

Jniss  OBICTPOrO BBINIOJTHEHHUs JTa0OpAaTOPHOTO aHajM3a HEOOXOJUMO 3HATh NEPBUYHBIN
KJIMHUYECKHH TMarHo3 OTpaBieHMs], YTO 00yClIaBIMBaeT 3aKka3 Ha OOHApYKEHUE OIPEIeIIEHHOTO
BUJAa TOKCHYECKOro BemiecTBa (0apOuTypartbl, (pEHOTHA3MHBI W T.II.). YUYHUTHIBas Oo0JbIIOE
KOJINYECTBO TOKCHYECKHX BEIIECTB, KOTOPbIE MOTYT BBI3BATh OTpPAaBJIEHHE, HEHANpaBIECHHBIN
MOMCK MOXET 3aHSTh CIUIIKOM MHOTO BPEMEHHU U MOTEPSITh CBOE KIMHUUYECKOE 3HAUECHHUE.
XUMHUKO-TOKCUKOJIOTMYECKOE HCCIIEIOBAHUE C  LENbI0 JMArHOCTUKH OCTPOrO OTPABICHMS
OOBIYHO TIPOBOJUTCS B CrHenuanbHOM mabopatopun lleHTpa 1O JeyeHUI0 OTpaBICHUMN.
BebInonHeHno 3Toro uccie0BaHus MPeIeCTBYIOT CIEAYIOLINE ITAIbI:

Ha norocnuramHom »Tame Ha MecCTe MpPOUCHIECTBMsSI Opuraza CKOpoOM NOMOIIM coOupaer
BEIIIECTBEHHbIE JOKA3aTeNbCTBA OTPABJICHUS, HEOOXOAUMBIE Ul XUMHUKO-TOKCHKOJIOIMYECKOTO
UCCJIEIOBaHMSI: MEIMKAMEHThI (TOPOIIKM, TAaOJETKH, aMIyjibl W APYTUe), MOJO03pUTEIbHbIE
AKHUJIKOCTH B CcOZeprKallell ux mnocyzae u Ap. (B 3akpbiToM BHze). [Ipy npoMbIBaHUU KeTyaKa Y
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OOJNIBHBIX C HEPACNO3HAHHBIM BHJOM OTPABJICHUS HEOOXOIUMO cOOpaTh IEpBYIO IOPIUIO
npoMbIBHBIX BOJ (100-150 M) 1 1OCTaBUTH B CTAI[OHAD.

B cranuonape cpasy e mocie HOoCTyIieHUs OO0JIbHOro 10 Hayana UH(Yy3HMOHHOU Tepanuu (
BBEJICHUE PACTBOPOB) OTOMparoT mpoOsl kpoBu (5-10 miu) u mouu (He menee 50-100 mu). Jns
IPEIOTBPALICHUs] CBEPThIBAHUSA B KPOBb J00aBJSAIOT remapuH (Ha 5 mul KpoBM — 1 Kario
rernapuHa).

Hanpasnenue Ha nabopaTopHoe wuccienoBaHue. HampaBieHHOCTh B TOHCKE KakKOTo-nOo
TOKCHUYECKOT0 BELECTBA OIIPEAEIAETCS BpaYOM-TOKCUKOJIOTOM Ha OCHOBAHUH:

KJIMHUYECKONH CUMITOMATHUKH,

JaHHBIX HMHCTPYMEHTAJIBHBIX METOJ0B obcnemoBanus OombHOro (D3I, OKI, u3menenusx
KHUCJIOTHO-IL[EJIOYHOIO COCTOSIHUSL KPOBH, (HUOPOOPOHXOCKONHUM, PEHTTeHOrpapuu JIEerKux,
MUILEBOJIA U KeITyIKa U JIp.),

a TaK)Ke aHaMHe3a U UMEIOIINXCS BELIECTBEHHBIX JOKA3aTeIbCTB.

OT0 HEoO0XO0AMMO Uil CYXXEHHMsS Kpyra I10/03pEBA€MbIX BEILECTB C LEJbI0 YCKOPEHHUs
71a00paTOPHOTO UCCIIEOBAHUSI.

XVMHUKO-TOKCUKOJIOTUYECKUI aHAJIU3.

W3onupoBaHre TOKCHYECKOTO BELIECTBA M3 OMOJIOIMYECKOro MaTepuaina sBISETCS HEPBbIM
ATalOM XMMHKO-TOKCUKOJIOTHYECKOTO aHAIN3A.

Bropoii 3Tam XMMHKO-TOKCHKOJOTHYECKOIO aHajih3a — KAauyeCTBEHHOE J0Ka3aTelbCTBO
TOKCHUYECKOT0 BELIECTBA C [IOMOILBIO U3BECTHBIX XUMUYECKUX PEAKLUI WIN HHCTPYMEHTAIBHBIX
METOJIOB.

Tpertuit 3Tan XMMHKO-TOKCHUKOJIOTMYECKOTO aHaM3a — KOJIMYECTBEHHOE OIPEIEICHNE
TOKCHUYECKHX BEUIECTB B OMOCpeaX COOTBETCTBYIOIIMMH METOIaMHU.

[Ipy XMMMKO-TOKCHKOJIOTUYECKOM aHAJIN3€ HEU3BECTHOIO s7a HCCIECJOBAHMIO CHadaja
MOJIBEPTraloT MpoOBl MOYM C IENbI0 CYXKEHHUS Kpyra moJo3peBaeMbIX BemiecTB. [lns aTtoro
OPOBOIUTCA OOLIM (TPYINIOBOM) XpomarorpaguyecKuil CKpUHHUHT, a TakXe IMPOBOASTCS
HEKOTOpbIE YACTHBIX KalleJdbHBIX XUMHUECKUX peakuuil (Ha camuuunarel — FeCl3, Ha
¢denornazunsl — peaktuB FPN, conepxamuii FeCl3, HC1IO4, HNO3).

[Ipu oOHapyXeHWU KaKOH-THOO TPYMIBI BEIIECTB HICHTH(GUIMPYIOT OTACIbHBIC BEIIECTBA H
MIPOBOJST UX KOJIMYECTBEHHOE OIpeieTICHHE.

Takoil myTh XMMHKO-TOKCUKOJIOIMUECKOI0 aHalln3a HauboJiee 4acTo MpUMEHSIETCs y JeTei, rie
MPOLEHT KIMHUYECKU HEPACIIO3HAHHBIX TOKCHUYECKUX BEIIECTB Hanboee BBICOK.
OkoHYaTeNbHBIH JMArHO3 OTPABJICHUS CTAaBUT BPau-TOKCHKOJIOI HAa OCHOBAaHUHU PE3yJIbTaTOB
XUMHUKO-TOKCUKOJIOTHYECKOT0 aHaIu3a B KOMIUIEKCE C JAHHBIMH KJIMHHUYECKOTro 00cie10BaHus
OOJIBHBIX M JAHHBIX OMOXUMHUYECKOTO UCCIIEIOBAHUS KPOBH.

DKcnpecc-MeTo ] ONpeIeIeHNs JIeKaPCTBEHHBIX BEIIECTB Ha OCHOBE

xpomatorpapuueckoro ckpuaunra (XTC)

TouHO€ yCTaHOBIEHUE TPUPOJBI 51 HEBO3MOXKHO 0€3 MPUMEHEHHUS XMMHUYECKUX M (U3UKO-
XUMHYECKHX METOJ0B aHanu3a. Oco0yro akTyalbHOCTh CPEIU HUX UMEIOT METO/Ibl CKPUHHUHTIA.
CKpUHUHT TIpeacTaBiseT co0oil cucTteMy Moucka B OMONOTMUECKHUX YKUAKOCTIX HEU3BECTHOTO
TOKCUYECKoro BemecTBa. OH sABISETCS BEAYIIMM JUAarHOCTUYECKUM TECTOM B 3aTPYJHUTEIbHBIX
CIy4asiX KJIMHUYECKOM JMAarHOCTUKH COCTOSIHMM WHTOKCHUKAIIMM, TaKHX, KaK KOMaTO3HOE
COCTOSIHUE, KOMOMHUPOBAHHOE MPUMEHEHHE JIEKAPCTB, MTOI03PEHUS HA OTPABIICHHE.

CKpUHUHT TIO3BOJISIET 32 MUHHUMAJbHOE BpPEMs BBISIBUTH W3 OOJBIIOTO Kpyra JIEKapCTBEHHBIX
CPEZCTB OJTHO WJIM HECKOJIFKO BEIIECTB U B aJbHEUIIIEM O0JIee IeJIeHApaBIeHHO BECTH aHAIN3,
100 UCKITIOYUTH HATHYUE S7a.

Jl1s CKpUHUHTA JIEKapCTBEHHBIX BELIECTB B KIIMHUYECKOM MpaKTHKe HauboJiee MpUeEMIIEM METOT
xpomaTorpauu B TOHKOM CJIO€, KOTOPHI B COUYETAaHHH C JETEKTUPYIOUIUMH peareHTaMu U



ONTUSTIK QAZAGSTAN SOUTH KAZAKHSTAN
MEDISINA [SKMA|  MEDICAL
AKADEMIASY ACADEMY

als,
\ 8

«OHTYCTiK KazakcTaH MeauumvHa akapemuscol» AK Y/ AO «KOwHo-KasaxcTaHCKas MeINUMHCKas akaaemmsi»
Kadenpa dpapManieBTHIECKON U TOKCUKOJIOTHICCKON XUMUI 044-55/
JleknMoHHBIN KOMIUTEKC « TOKCHKOJIOTHYECKAs XHMHSI-1» 1 ctp u3 65

KOMILIEKCOM TTOATBEPKAAIONINX TECTOB SIBIISIETCS JTOCTaTOYHO WH(OPMATHBHBIM M OTIMYACTCS
HKCHPECCHOCThI0. IIpocToTa BBHIMONHEHUS J€NaeT MEeTOJ JOCTYNHBIM JUIs OOJbIIMHCTBA
KJIMHUKO-THarHOCTUIECKHX JTAOOPATOPHIA.

M3BecTHO, 4YTO B JKMBOM OpraHuzMe J000€ JIEKapCTBEHHOE CpEICTBO IOJBEpraeTcs
METa0O0JIN3My, B PE3yJIbTaTe Yero MOTYT TOSBUTHCS OoOJiee aKTHBHBIC B (DapMaKOIOTHYECKOM
OTHOLIECHUM coequHeHus. OnHako, OOJBIIMHCTBO JIEKAPCTBEHHBIX CPEJICTB, HECMOTPS Ha
MeTa0O0JIMYECKHe TPEeBPAIICHUS, OOHAPYKUBAIOTCS B OMOJIOTUYECKHUX KUIKOCTAX (B OCHOBHOM B
MOYE) B HAaTUBHOM COCTOSIHUM. MeTaboNUThl, COIYTCTBYIOIIME HEU3MEHEHHBIM s7aM, B
OOJIBIIMHCTBE CIIyYaeB HE MEMIAIOT X OOHAPY>KEHHIO BBUAY JOCTATOYHO YETKOTO Pa3/eiCHHUS
pu XpoMaTorpadupoBaHHH.

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

W3Bneuenue s10B.

Xpomarorpapuueckoe pa3aeseHUe BEIIECTB.

OOHapyKeHUe 1 KOJIUYECTBEHHOE OIPeIesICHHUE S/I0B.

W3BneueHne 0B U3 00BEKTA MPOBOMAT MPSIMOI IKCTPAKIMEH OpPraHMYECKUM PACTBOPHUTEIIEM,
HE CMELIMBAIOIIUMCS C BOJOW. YUMTBIBas, YTO KPYr aHAJIU3UPYEMBIX BELIECTB MPEACTaBICH
COCJIMHEHUSIMH KHCIOTHO-OCHOBHOTO XapakTepa, SIKCTPAKIHUIO BeIyT CHaYalla U3 KUCIIOH Cpe/bl
(pH 1) — nya BewiecTB KUCIIOro, HEUTPAIbHOTO M CIAOOOCHOBHOIO XapakTepa, a 3aTeM U3
mienounoil cpeast (pH 11) — g BemecTB OCHOBHOTO Xapakrepa. Cpeau 3KCTpareHTOB
OoTHaeTcs MIpeArnodTeHue Haubosiee yHUBEpcalbHbBIM — XJopodopmy u >¢upy. B kadectse
OKCTpareHTa Ha MEPBOM CTATUM MPUMEHsETCs 3(up, Tak Kak XJI0podhopM CIOCOOCH H3BIIEKATH
HEKOTOpbIe COEIMHEHHsS OCHOBHOI'O XapakTepa (Hampumep, NMpOU3BOAHbIE (EHOTHA3MHA) W3
Kucaoro pactsopa. Ha BTopoii craguu ucnoinb3yercs xjiopodopM (MU cMech Xjiopodopm- H-
6ytanoun 9:1). CooTHOIIEHHE BOAHOM 1 opranndeckoit ¢a3 o0sryHO coctasiseT 1:2 (50 M Mmoun
u 100 My 3KCcTpareHTa), BpeMs SKCTpaKIMu HE MEHee 5 MUHYT.

XTC-paznenenue JIB. B kauecTBe XxpoMaTorpauyeckux CUCTEM HCIOIb3YIOT YHUBEPCAIbHBIC,
TaKue, KaK:

— JUIA BELIECTB KHCIIOTO, HEHTpaTBbHOTO U ciaboocHoBHOTrO xapakrepa — CHCI3 — aneron
(9:1).

— JJIs BELIECTB OCHOBHOI'O XapakTepa — TOJNYOoJl — aleToH — 3TaHol — 25% pacTBop
NH40H (47,5:45:7,5:2,5), xoTopas MOXET OBbITb HCIIOIb30BaHA U JUIsI BEIIECTB MEPBOM
HOArpyIbl. Bo3MOXHO MCIIONB30BaHKUE U IPYTUX YHUBEPCAIBHBIX CUCTEM.

s oOHapyXeHMsT Ha XpomaTorpaMMe BEILECTB KHCIOTHOIO XapakTepa (OapOuTypaTos,
CAJIMIMIIATOB), @ TaKXe BEIECTB CJIa000CHOBHOIO Xapakrepa ((heHOTHa3WHOB, MPOU3BOAHBIX
MMPa30JI0HA) MPOBOJAT IMOCJIEAOBATEIbHOE ONMPBICKMBAHUE XpoMaTtorpamm pactBopamu [JOK,
HgSO4 u FeCl3.

Jlnist oOHapy KeHHsI BEUIECTB OCHOBHOTO XapaKTepa XpoMaTrorpaMMmy oOpabaThiBalOT PeaKTHBOM
Hparennopda. [lng ycuneHus OKpaCKd U HPOSIBIEHUS HEKOTOPBIX BEIIECTB CI1a000CHOBHOTO
xapaktepa (kKodewH) miacTHHKy oOpabateiBator 20% pactBopom H2SO04. Unentudukaimio
BEIIECTB IPOBOAAT MO BeauMuuHaM Rf OTHOCHTENBHO METYMKOB ( HCMOJIB3YS TaOMUIBI C
BenmmunHaMu Rf).

3aKIII0YeHre 0 MPUCYTCTBUM T€X WM MHBIX BELIECTB JIENal0T Ha OCHOBAaHUM pe3ysbTaTtoB XTC-
UCCIICIOBAaHUST W TOATBEP)KAAOINX XHUMHYECKHX pEaKnuid, M3 KOTOPBIX Hamboee
qyBCTBHUTEJIbHBI PEAKI[MH XPOMOT€HHbIE 1 MUKPOKPUCTAIUINYECKHE.

[Ipu oOHapyXeHUH JIEKapCTBEHHBIX CPEJCTB IMPOBOAAT MX KOJIMYECTBEHHOE OIpEIeIICHUE, B
OCHOBHOM  CIEKTPO(OTOMETPUUYECKUM U  (DPOTORIEKTPOKOJIOPUMETPUUYECKUM  METOJAMH.
KonnyecTBeHHOE oOmpeneneHne TOKCHYECKHMX BEIIECTB B OHMOJIOTMYECKHX JKUAKOCTSX, B
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YaCTHOCTU B KPOBH, JA€T BO3MOKHOCTb YCTAHOBUTH TSIKECTH OTPABJICHHA W KOHTPOJHUPOBATH
B(I)q)CKTI/IBHOCTL JICUCHHA B YCIOBHAX KIIMHUKU.

4. UnaocTpaTHBHBIN MaTepHAaJI: CIaiIbl, TaOIUIIbI
5. Jlutepatypa: Ilpuioxenue 1

6. KonTpoJibHbIe BONpockl (00paTHAs CBA3b)
1. TpebGoBaHMs K XHMHUKO-TOKCUKOJIOTHIECKOMY aHAIIHU3Y.
2. Bribop MetonoB. HampaBneHHOCTh aHAIKM3a B 3aBUCUMOCTHU OT KIIMHUYECKUX JAHHBIX.
3. OcoOeHHOCTH MTPOBEICHUS HAIPABJICHHOTO aHAJIH3a.
4. Tlepeuucnurte TPYMIBI TOKCUKAHTOB MIPH OCTPHIX OTPABICHUSIX, HA KOTOPHIE MPOBOIST
XTA.
5. Metozpl aHaNMM3a MPU IKCIPECC-AUATHOCTUKE OCTPBIX OTPABJICHUN.

1. Tema - AHaJAUTHYECKAS TUATHOCTHKA OCTPHIX OTPABJIEHUIT HAPKOTHYECKUMHU
BellleCTBAMM.

2. Heab: O3HAKOMUTH CTYACHTOB C OpraHM3aIMed CIyXObl AHAIMTUYECKOW JUArHOCTUKH
HapKOMaHUH, OCHOBHBIMU JJOKYMEHTaMH, perjiaMeHTUpyromumMu JestenbHoctb X TJI u 3amauamu
XUMHUKO-TOKCHUKOJIOTUYECKON CITY>KOBI TIPH OKa3aHWU HAPKOJIOTUYECKOM MTOMOIIIH, YTOOBI CTYACHT
3HaJI U MOT' pyKOBOJCTBOBAThCSA MU B CBOEH MPAKTHUECKOU JI€ATEbHOCTH.

3. Te3ucsl JeKuuu

Tepmunosiorusi. TepMuH HapKOTHYecKOe CPeACTBO COJEPXKUT B ceOe TpU KpPUTEPHUS:
MEIUIMHCKHUM, COLMANIBHBIN, opuanueckuil. OHM B3aMMHO 3aBHCHMBI M B IPaBOBOM acCIIEKTE
0053bIBAIOT MIPU3HABATH CPEJCTBO HAPKOTHUECKUM TOJILKO MPU €AMHCTBE ITUX KPUTEPUEB:

- MEIMIUHCKHI KPUTEpPUH - €CIIM COOTBETCTBYIOLEE CPEACTBO, BELIECTBO,
JCKapCTBEHHBI  TpermapaT oOKasblBaeT Takoe crenuduueckoe aercteue Ha [[HC
(cTuMynupyolee, CeIaTUBHOE, TALTIONUOHOTEHHOE U T. [I.), KOTOPOE SIBJISETCA MPUYUHOM ero
HEMEAUIIMHCKOIO IPUMEHEHHS;

- COUMAJIBHBI KpUTEpUH - eclAM O5TO HEMEIUIIMHCKOE MPHUMEHEHHUE NMPUHUMAET
Takue MaciTalbl, 4TO MPUOOPETAET COIUATBLHYIO 3HAUUMOCTB;

- HOPUANYECKUH KPUTEPUH - €CIIH, UCXO/IS U3 ITHX JBYX BBIIIECKA3aHHBIX MPEANOCHLIOK,
COOTBETCTBYIOIasi Ha TO ynojsiHoMoueHHas uHcTaHuus (M3 PK) sto BemecTBo mnpusHaia
HapKOTUYECKUM CPEJICTBOM U BKIIIOUMIIA B CIIUCOK HAPKOTUKOB.

OTCcyTCTBHE OJIHOTO U3 ITHUX KPUTEPHUEB HE /a€T OCHOBAaHUS IPHU3HATh JIEKAPCTBEHHBIN
mpernapar WIM XHMHYECKOE€ BEIIECTBO HApKOTHKOM, €CIU JaXke 5TO BELIECTBO HIIHU
JICKapCTBEHHBIM TperapaTr MOXET SBUTHCS IMPEAMETaM 3JI0YNOTPEOJIeHUS M COOTBETCTBEHHO
BBI3bIBaTh 00JIE3HEHHOE COCTOSIHHE.

TepMUH HApPKOMAaHHUSI OIPEAEIAETCS HE CTOJBKO C KIMHUYECKUX MO3MIHN, CKOJIBKO C
MEIUKO-IOPUANYECKUX U COLHMAIbHBIX TO3HIMHA, TPUMEHHM TOJBKO B TEX CIydYasx
37I0yNOTPEOJICHUSI COOTBETCTBYIOIIMMHU BEIIECTBAMU WU JICKAPCTBEHHBIMH CPEJCTBAMH, €CJIH
OHHU 32KOHOM NMPU3HAHBI HAPKOTHYECKHMH.

TokcukomaHusi - TEepMHH MJi OIpeaenacHUs OoJie3HW (HO30JI0TMUECKON €IUHUIIbI),
BBI3BAHHOM 3J10yNOTPeOICHUEM BEIIECTBOM WM JIEKAPCTBEHHBIM MpPENapaToM, HE BXOMASAIIUM B
CIIMCOK HapKOTHKOB.
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JIeKapCTBeHHaH 3aBUCUMOCTDb - 3aBUCUMOCTL OpraHu3sMa OT HCIOJbB3YEMOT'O

JEKapCTBEHHOTO TMpermapara MOpu ero 3ioynorpeOneHuu. Pa3nuyaroT NCUXUYECKUH U
¢usznyeckuil THUMBI JIEKApCTBEHHOM 3aBucuMocTd. [lon mcuxuyeckoi 3aBHCHMOCTBIO
[IOHUMAKOT COCTOSHHME, IIPU KOTOPOM JIEKAPCTBEHHOE CPEACTBO  BBI3BIBAET 4YyBCTBO
YAOBJIETBOPEHUS] U  IMICUXMYECKOr0 TOoAbeMa U KOTOpoe TpeOyeT  MNepuoaAHYECcKU
BO300HOBJISIEMOI0 MJIM TOCTOSIHHOI'O BBEJCHUS JIEKAPCTBEHHOTO CPEACTBA JJS TOTO, YTOOBI
UCIBITAaTh YIOBOJBCTBUE WK U30€XKaTh JUCKOM(OpTA.

Ilog ¢usnyecko 3aBUCHMOCTBI0 IIOHMMAKOT AaJallTUBHOE COCTOSHHUE, KOTOPOE
IPOSIBISIETCS UHTEHCUBHBIMU (PU3NYECKUMHU PacCTpONCTBAMU (CMHAPOM aOCTHHEHIMH), KOT1a
IIPEKPAIIACTCs BBEICHUE COOTBETCTBYIOLIErO JIEKAPCTBEHHOIO CPECTBA.

B Ttex cmyuasx, xorga OoNbHOM, KpOME HapKOTHKA, MPUHUMAET IPYroe JeKapCTBEHHOE
CPEICTBO WJIM BEUIECTBO, HE OTHECEHHOE K HApPKOTHYECKUM, Pedb HJIET 00 O0CJI0KHEHHOW
HapkoMmaHuu. Harpumep, citydail coyetanust IpueMa HapKOTHKA U CIIUPTHBIX HAIIUTKOB.

[Tpu OCIOXKHEHHBIX AJIKOTOJIM3ME M HAPKOMAHHUH aKLEHT JIeJIaeTcs Ha ToM Gopme 0ose3HH,
KOTOpasi ¢ MO3UIMI COLMAIbHO-NIPABOBBIX HMMEET OoJiblllee 3HAUEHHE U, MO0 OTHOILEHUIO K
KOTOPOH CyILECTBYIOT O0JIe€ CTPOTUE MEPHI.

4. NiuniocTpaTUBHBII MaTepuaJl: caai/bl, TaOIULIbI

5. Jlureparypa: [Ipunoxenne 1

6. KontpoJibHbie Bonpockl (0OpaTHast CBSI3b)

1. Kakue Tpu KpUTEpUs COAEPKUT TEPMUH «HAPKOTUYECKOE CPEJCTBO» U MTOUEMY?

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

3. Kakue cyniecTByrOT THIIbI JJEKAPCTBEHHOM 3aBUCMOCTH M YTO OHHM O3HAYAKOT?

4. Opranuzanys HapKoOJIOTH4YecKoil cimyxObl. Hapkonornueckuil aucraHcep, €ro CTpyKTypa U
3aJaun.

5. JoxymeHTanusi, 3anoaHseMasi Ha aMOyJIaTOpHOTo O0JILHOTO P MEPBUYHOM OOpaIlleHHH.

6. Kakume OCHOBHBIE JOKYMEHTHl HEOOXOJMMO HWMEThb NpPU OCYHIECTBICHHH XUMHKO-
TOKCUKOJIOTMYECKOT0 aHanu3a?

7. Kakue 1aHHbIE TOJKHBI OBITh YKa3aHbl B pa0oueM jKypHalle XUMHUKa-TOKCUKoJIora?

8. IlpaBuna 3anoJHEHUS )KypHaja perucTpalui XuMUKO-TOKCUKOJIOTMUYECKUX UCCIIEJOBAHUM.

9. IlpaBuna BbIjauu U oanucu «Axtay XTHU?
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