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BBEJIEHUE

Tokcukonormueckass Xxumusi — (apMaleBTUUECKas JUCIUILIMHA,
KOTOpas 3aHUMAETCS M3YYEHUEM CBOWCTB $AJI0B M HX IIOBEICHHEM B
OpraHu3Me M TpyHe YeJoBeKa, pa3padOTKON METOJOB M30JUPOBAHUSA U
OTIpENENCHUs] TOKCMYECKUX BEIIECTB U UX META0O0JUTOB B OHOJIOTMYECKOM
MaTepuaie U 00BEKTaxX OKPYKArOIIEH Cpebl.

TokcuKoJoTHIECKasE XAMHSI MPUY4aeT CTYJEHTOB K HAyYHOMY
METOJ1y UCCJICOBAHUA, K IOCTAHOBKE U THIATEILHOMY MPOBEJACHUIO OIBITOB
B CTPOrO OIPEAENIEHHBIX YCIIOBHSAX, MOCTPOCHUIO JIOTMMECKHU MPaBUIIbHBIX
BBIBOJIOB, BBITCKAIOIIMX W3 TIOJYYECHHBIX JaHHBIX, a TaKXke K CTpPOTO
JOKYMEHTAITbHOMY MX 0(OPMJIIEHUIO.

JIaGoparopHble 3aHATUS 110 TOKCUKOJIOTMYECKOM XMMHUU Ha 5 Kypce
dapmarieBTHIecKoro (¢axkyapTeTa 3a04HON (OPMBI TIOJYYEHHUS] BBICIIIETO
dbapMareBTHYeCKOTo  00pa3oBaHUs MPOBOASTCS B COOTBETCTBUHM  C
JeHCTBYIOIIEH y4eOHOW mporpaMMoi M KIacCH(HKAIMEH TOKCHUECKUX
BELIECTB MO METOJIaM H30JUpOBaHMs. K OCHOBHBIM METO/aM HU30JUPOBAHUS
TOKCHUYECKUX BEIIECTB OTHOCATCS MUHEpAM3alys, NEPErOHKA C BOASHBIM
napoM M W3BJICUECHHUE MOJSIPHBIMU pacTBoputeasiMd. Ha mabopaTopHbix
3aHATHSX CTYIACHTHl OCBAaMBAIOT METOAMKH M30JIMPOBAHMS, OOHAPYKEHUS U
KOJIMYECTBEHHOTO  ONPEAECNECHNU TOKCUYECKHUX BEIECTB, SBIIIOLIMXCS
Han0oJiee YacTOM MPUYMHOM OTPABICHHI.

[IpoBeneHne TeCTOBOTO KOHTPOJISI TTO3BOJISIET ONPEAEITUTh MCXOTHBIN
YPOBEHb 3HAHHUWA CTYJEHTOB, IOCJE 4YEro OHM IMOJy4alT JONMYCK K
BBITIOJTHEHUIO JTa0OPATOPHBIX PadOT.

[Io OCHOBHBIM TIpyIIaM TOKCHYECKHX BEIIECTB (METAUIMYECKUE U
JeTy4due s/bl, JIEKApCTBEHHbIE M HAPKOTHMYECKHE BEILECTBA) CTYICHTHI
BBITIOJTHSIFOT XUMHUKO-TOKCUKOJIOTUIECKOE HCCIIEIOBAaHUE OMOJOTHYECKOTO
Marepualia Ha HaJIW4YMhe TOKCHMYECKHUX BeulecTB. Ha uTOroBom mnocrienHem
3aHATUM 10 pe3yibTaraM UCCJEJOBaHMsI OuoOMarepuanga  CTYAEHTHI
COCTaBJISIFOT 3aKJIFOYEHUE DKCIIEPTA.

YCTHOMY 3K3aMEHYy MO TOKCUKOJOTHUYECKOW XUMHH TMPEIIIECTBYIOT
TECTUPOBAHUE M DK3aMEH [0 MPAKTUYECKUM HaBblKaM, Ha KOTOPOM
BBISIBIIETCSI YPOBEHb YMEHMM M MPAKTUYECKUX HABBIKOB NPH MPOBEACHUU
XUMHKO-TOKCUKOJIOTHIECKOT'0 UCCIIEIOBAHMUS OMOJIOTHIECKOTO MaTepuaa.

[IpoBM30p, TNOJYyYHMBIIMK 3HAHUA 1O BONpPOCAaM OpPTaHU3ALUU
Cy1eOHO-MEUIMHCKON M CYIEOHO-XMMUUECKOW DSKCHEPTU3bl, a TaKKe
OBJIQJICBIIMI OCHOBHBIMHU METOJaMH H30JIMPOBAaHUSL U  OMNpPEACIICHUs
TOKCUUECKHUX BEIIECTB M HMX META0OJMTOB B OHOJIOTHUECKHUX OOBEKTaX,
UMEET  JIOCTAaTOYHYK0  OOLIyl0  MOJArOTOBKY  JUId  HOCJIEAYIOLIEH
CHEIUANA3ANH IO TOKCUKOJIOTUIECKOM XUMHUH.



MOPSIIOK U3YYEHUS JUCHUATLTAHBI
«TOKCUKOJIOTTYECKAS XUMUS»

1. CamocTtosTenbHOE U3ydeHHE OOLMX M CHELHATbHBIX BOIPOCOB
TOKCHKOJIOTHIecKoi xumun. K o01mmm Borpocam OTHOCSITCS

- opraHmanus CyJIeOHO-MEAUIMHCKOM U CyAeOHO-XMMHUYECKON
AKCIIEPTU3HI,

- IpaBUJIa XUMUKO-TOKCUKOJIOTHYECKOTO UCCIIEIOBAHUS;

- METOAbl TOKCUKOJIOTHYECKON XUMUMU;

- METa00JIM3M YY>KEPOIHBIX COCANHEHUI B OpraHu3Me YesIoBeKa.

K cneuuanbHbIM BOMpocaM TOKCHUKOJOTMYECKOW XUMHUH OTHOCSITCS
U3YYEHHE METOJOB H30JIMPOBAHMS, KAYECTBEHHOIO OOHAapyKEHUs U
KOJIMYECTBEHHOTO OTPEAENICHHS JIETYYUX U METAUIMYECKUX TOKCHKAHTOB,
JIEKApCTBEHHBIX M HAPKOTHMYECKUX BEILECTB, a TaKXKE TOKCHKOJIOTHUECKOE
3HAUEHUE SAOBUTHIX M CHUJIBHOJEHUCTBYIOIIMX BEIIECTB U MPOAYKTOB HX
IPEBPAILEHUS B OPraHM3ME.

2. Tlocemenne o0030pHBIX JIEKIIMA TIO OCHOBHBIM pazjieiiam
TOKCHKOJIOTUYECKOM XHMHHU BO BpeMsl JIabopaTOpPHO-IK3aMEHALMOHHON
CECCHH.

3. Beimonnenve J1a00paTOPHBIX pabot u XHUMHKO-
TOKCHKOJIOTHUYECKOTO  HUCCJeNoBaHus  Ouomarepuana,  oQopmiieHHEe
3aKJIIOYEHHs] JKCTepTa MO pe3ysbTaraM HCCIeoBaHUs Onomarepuaia Ha
HAJIMYUE JIEKAPCTBEHHBIX BEIIECTB.

4. Cpada sKk3aMeHa MO TOKCHUKOJOTMYECKOW XUMHUHU (TECTUPOBAHHUE,
POBEPKA MPAKTUYECKUX HABBIKOB, YCTHOE COOECEI0OBAHNUE).

JIABOPATOPHO-3K3AMEHAILIMOHHAS CECCUS

Bo Bpems na0opaTopHO-3K3aMEHAIMOHHOW CECCHM  CTYEHTHI
3a09HOM (QOPMBI TIOJYUEHHS BBICIIETO (hapMalleBTUUECKOro OO0pa3OBaHUS
MPOCIYIIMBAIOT 0030pHBIC JEKIIUK U BBHITIOJIHSIOT J1a00opaTopHbie pabOTH B
o0beMe, IPETyCMOTPEHHBIM YIEOHBIM IIJIAHOM.

[Ipu moAroTOBKE K J1aOOPaTOPHO-3K3aMEHAIIMOHHOMN CECCHH CTYAEHT

J0Ma 3aM0JIHAET Ja00PaTOPHBIN KypHAT yCTaHOBIEHHON (POPMBI.
DOPMA JIABOPATOPHOI O JKYPHAJIA

Anamuzupyemoe Peaktus YpaBHeHue AHanuTH4YEeCKUn
BEIIECTBO (Ha3BaHUe, | (Ha3BaHUE, | PEAKIIUN u | 3pdexr
dbopmya) dbopMyna) | KkpaTkas

METOIUKa




Ha naboparopHbIX 3aHATHAX CTYACHTHI OCBaWBAIOT METOIUKH
XHUMHKO-TOKCUKOJIOTHYSCKOT'O0  aHajM3a HAa HAIMYHEe TOKCHUKAaHTOB B
OmosiornyeckoM Marepuane. [lo pesymbratam BBITIOJIHEHHUs JabopaTopHOM
paboThl 1Mo Teme «BermrecTBa, M30IMPyEeMbIC MOSIPHBIME PacTBOPUTEIISIMID
CTYJEHTBI COCTABIISIOT 3aKIFOUECHHUE IKCTIEPTA.

[Toce BeIMOTHEHMS TaAOOPATOPHBIX pA0OT CTYACHTHI MOJIYYArOT 3a4€T
U JIOMYCKAIOTCS K ¢/1aue 3K3ameHa (Oessmblii cemecmp).

B nmecstom cemecTpe CTYIEHTHI BBITIOJHSIOT JIAOOPATOpHYIO padoTy
«MeToabI 0OHap yKEHHSI u KOJIMYECTBEHHOTO oTIpeIeIICHUS
KapOOKCUTEeMOTJI0OMHA B KpOBM» M cAaroT 3adeT mo Teme «OcTphie
OTpAaBJICHUS — aKTyaJbHBIC MMPOOIEMa COBPEMEHHON METUITMHBD.



MeToa0/10THsI XMMHKO-TOKCHKOJIOTHYECKOIr0 AaHAJIN3A

1. OcHOBHOM 3amadedl XUMHUKO-TOKCHKOJIOTMYECKOTO aHalv3a u
CyI€OHO-XUMHUYECKOU AKCTIEPTHU3bI SIBISIETCS BHIOOP ONMTHUMAILHOTO METOJa
U30JIMpOBaHus BemecTB. i1 oOHapyKeHusl U WiISHTU(DUKALUKA XUMUYECKUX
U JIEKAPCTBEHHBIX BELICCTB HUMCEIOTCA KaK IPEIBAapUTEILHBIE METO/bI
(IBETHBIE pEAaKIMU, TOHKOCJOMHAas xpomaTtorpadus, UMMYyHO(GEPMEHTHbBIE
METoIbl M TJ.), TaK ¢  TOJATBEPXKIAIOUME HHCTPYMEHTAIbHbIE
(cnexktpodoTomerpuss B Bumumol, Y® - u MHK-o0mactsix, aTromMHO-
a0CcopOIMOHHAA CHEKTPO(POTOMETpHS, Ta30KHIKOCTHAsI Xpomarorpadus,
XpOMAaTO-MacC-CIIEKTPOMETPUSA ).

[Ipn npumenenun npssmMon Y D-CIIEKTPOMETPUM CJIEAYET YUUTHIBATH
BJIMSHHUE META0OJIMTOB U APYTUX 3arPA3HSIONIMX COOKCTPAKTHUBHBIX BEILECTB,
a TaK)Ke YyBCTBUTEILHOCTh M HEJJOCTATOYHYIO CHIEIM(PUUHOCTH METO1A.

[Ipy npuMeHeHHMH Ta30BOM M JKHIAKOCTHOM Xpomarorpaduu st
YMEHBIIEHUS OIMOOK, CBSI3aHHBIX C aJIcOpOLKeil Ha MOBEPXHOCTH, TIOTEPH B
MIPOLIECCE AKCTPAKIIMH, P BbIMAPUBAHUU PACTBOPUTENICH, I€pUBATU3ALNH U
HEBOCIPOU3BOAUMOCTH, OOYCJIOBJICHHON pa3IM4HOM TEXHUKOW BBOJA,
CIIEyeT UCII0JIb30BATh METO BHYTPEHHEIO CTaHAAPTA.

BuyTtpennuii crangapT AoJpKeH 00iamath  (U3UKO-XUMHYECKUMU
CBOWCTBaMU, CXOJHBIMHU C aHAM3UPYEMBIM BEILIECTBOM.
Xpomarorpaduueckue CBOMCTBA BHYTPEHHEIO CTAaHJApTa JOJDKHBI OBbITh
TaKUMH, YTOOBI OH OJIOUMPOBAICS C AaHAIM3UPYEMbIM BEIIECTBOM U
OTVIMYAJICA OT OCTAJIbHBIX BEIIECTB, KOTOPbIE MOTYT NPHUCYTCTBOBaTh. llo
BO3MOYHOCTH HY)KHO HCIIOJIB30BaTh I'OMOJIOI AHAJIM3UPYEMOI'0 BEIECTBA,
KOTOPBIA JIOJDKEH TaKK€ PACTBOPATHCS W PAaBHOMEPHO CMELIMBATHCH C
aHAIM3UPYEMOil TIPOOOTi.

2. MHoOTrHE JIeKapCTBEHHBIE BEIIECTBA U APYTHE TOKCUKOJIOTMYECKU
Ba)XHBIC BEIIECTBA META0OJIM3HUPYIOTCS B OpraHM3ME W TPEBPAIAIOTCS B
NOJIIPHbIE UM KOHBIOTMPOBAHHBIE METAOOJMUTHI, KOTOPbIE BBHJY HHU3KOU
JETy4eCcTH TPYAHO MOAJAIOTCS Ta30XpoMarorpapuyeckodl HAEHTU(UKALUU.
Kpome Toro, KoHBIOTaThl TPYAHO  JKCTPATUPYIOTCA  OOBIIHBIMU
AKCTPAKUMOHHBIMM METOJIAMH, IIOATOMY MPEAIIOYTHTEIBHO pa3pylIaTh
KOHBIOTaTbl C IOMOIIBIO KHUCJIOTHOTO THAPOJIM3a MEpEN DKCTPaKLMEH, a
3aTeM OKCTparupoBaTh META0OJMTHI, TMOJBEpPrarh JAepUBATH3AIUU IS
yIAY4IIEHUsI TEPMUYECKOM CTAOMIIBHOCTHU U YBEIMYEHUS UX JIETYUECTH.

OpnHako, cienyer  y4uThIBaTh, YTO  HEKOTOPbIE  BEIECTBA
MIOJIBEPTAIOTCSI M3MEHEHUSIM BO BpEMsl YINOMSHYTBIX AHAJIATAYECKHUX
nporienyp  (KUCIOTHBIM  TUAPOJIM3,  JIepUBATH3aAIUS, TEPMHUYECKUE
OpeBpalleHus Ipyu Tra30XpoMaTorpapuuecKoM MpOLECCe U T.J.) U 3TO MOXKET
OBITh JIOTIOJIHUTEILHBIM TPU3HAKOM I WUIACHTH(HUKAIIMK HATUBHBIX
BEILIECTB U MX META0OJIUTOB.



3. HccnenoBaHue MoKeT ObITb NPOU3BEACHO Ha OIPEIEICHHOE
COEIMHEHHUE, TPYIMIY BEIIECTB WM Ha HEW3BECTHOE BEIIECTBO IO CXEMeE
00111ero cy1e0HO-XUMHUYECKOTO HCCIIEA0BAHNS B 3aBUCUMOCTH OT BOIIPOCOB,
MOCTABJIEHHBIX B COMPOBOAUTENLHOM JIOKYMEHTE.

4. Ecim B X0Je WCCIEIOBaHMS BO3HUKAET HEOOXOIMMOCTh B
NPOBEJICHUU aHAJIM3a Ha JIPYTrHUe BEIEeCTBa, TO SKCIEPT 00s3aH PaCUIMPUTDH
UCCJIEIOBAHUE.

5. JIns uccnenoBaHus BCerjia HYKHO MPUMEHSTh JIMIIb T€ METOBI U
OPOIEAYPHI, C KOTOPHIMU IKCIIEPT paHee O3HAKOMMJICS, BJIAJCET UMH, 3HACT
BCE YCJOBUSA BOCIPOM3BEACHMS, CMOXET Y4YeCTh BCE OIIMOKH, KOTOpbIE
BO3HUKAIOT TMpU WX mnpuMeHeHud. JIoOble H3MEHEHHs MeToja WU
NPOIETYPHI TOJDKHBI OBITh YETKO JOKYMEHTHUPOBAHBI, OOBSICHEHBI TPUYHHBI
UX U3MEHEHUs. Bce M3MeHeHus TOKHBI ObITh COTJIACOBAHbI C 3aBEAYIOLIUM
OTZIETIOM.

6. B oTnene momkHBI OBITh pa3pabOTaHHBIC PEKOMEHIAIINN I BCEX
UCTIOJIb3YEMbIX CTaHAAPTHBIX METOAWK. Bce MeToauKu JO0JDKHBI OBITh
anpoOupoBaHsbl. JI100ble H3MEHEHUsI METOIUK JOJDKHBI ObITh MOTHBHPOBAHbBI
¥ 000CHOBAHBI.

7. B 3aBUCHMMOCTH OT TOCTaBJECHHBIX 3aJad pa3padarbIiBacTCs
COOTBETCTBYIOI[asA CcXeMa aHaiu3a. Ecium aHanM3  HampaBjieH Ha
00OHapy»KeHHe OJTHOTO si/1a WK TPYIIBI BEIIECTB, TO MPUMEHSIOT CIIEIUATLHO
pa3paboTaHHble YacTHble METOAUKH. [l0 BO3MOMKHOCTH JIOJDKHO OBITh
NPUMEHEHO HE MEHEe JBYX HE3aBUCUMBIX METOJOB, KaXKIbIH U3 KOTOPBIX
OCHOBaH Ha Pa3JMJHBIX (PU3UYECKMX WIM XUMUYECKHX TNPUHIUMNAX JIs
HanexxHoW  waeHTHuukaimu. Eciu  notpedyercs OOHapyX UTh WU
UCKIIIOYNTh HIMPOKUI KPYr 0B O€3 cneuuanbHOro 3afaHus (oOmmil xona
aHaiM3a Ha «HEW3BECTHOE» BEIIECTBO), TO HEOOXOAWMO TMPUMEHUTH
KOMILJIEKCHBIN MOJAXO0J JJIi CUCTEMATUYECKOr0 XOJia MCCIIEOBaHUS, LENbIO
KOTOPOro  sIBIsieTCs  OOHapy)KE€HHME€  TOKCHYECKHMX  BEUIECTB,  MX
uaeHTUQUKAIMS ¥ KOJMYECTBEHHOE ompeaencHue. Jms sToro cruemyer
MIPOBECTH CKPUHUHT-aHAIIU3 C MOCJIEAYIOLIUM IpUMEHEHUEM
MOJITBEPKAAIOIINX METOJ0B, OCHOBAHHBIX Ha PAa3IMYHBIX AHATUTHYECKHX
MPUHIUTIAX. PesynbTarst KaX0ro0 METOZla  CpPaBHMBAIOT C
COOTBETCTBYIOIIMMH  JIAHHBIMH, YTO TIO3BOJSIET  OTPAHUYHUTH  KPYT
[10/1I03PEBAEMBIX BeUIECTB. B ciyuae oOHapyKeHUs1 KaKoro-Imdo COEAUHEHHS
IUIST HAJIeKHOW WASHTU(PHKAIMKM TOCJIECAHET0 HEOOXOAMMO TPOU3BECTU
CpPaBHUTEIIbHBIA aHaIM3 MPEINOJJaraéMoro TOKCHYECKOTO BEIECTBA C
COOTBETCTBYIOIMM CTAaHAAPTOM TOMJMHHOTO BEIIECTBA WM MPUMEHHUTH
METO]T J00aBOK K OMOJIOTUIECKOMY MaTepually, a TaKKe y4eCTb Pe3yibTaThl
KOHTPOJILHOTO OTIBITA.

8. Kaxmoe XMMHUKO-TOKCHUKOJIOTHYECKOE U CyNeOHO-XUMHYECKOE
UCCJICIOBAHUE CJIEYET MPOBOAUTHh KAK KOJMUYECTBEHHOE HCCIIEAOBAaHUE, B
KOTOPO€ OHO M MOXKET OBITh MPEBpaICHO Ha 000N CTaauu pPadOTHL



OOBeKTHI 151 BCEX UCTIBITAHUN OEpYT MO Macce, a MojydyaeMble IPU aHAINU3e
THACTHUISITEI, AATA3AaThI, (PHILTPATHI - TI0 00BEMY.

9. KonnuecTBeHHOE OMpEEIeHUE MPOU3BOIAT BO BCEX CIIydasix, e
3TO BO3MOXHO M HUMEIOTCS COOTBETCTBYIOUIME METOJIMKH ONPEACIICHUS.
KommuectBa HaiaeHHBIX BemiecTB oTHOCAT K 100 © B3STOM 11 aHaInW3a
HABECKHU 00BEKTA U BRIPAKAIOT B BECOBBIX IUHHUIIAX.

10. Bce MeTOIbl KOJUYECTBEHHOTO OIPEICICHUS JIOJDKHBI OBITh
anpoOWpoOBaHBI Ha TOW OWOJNOTHMYECKOW MaTpulile, KoTopas Oyjaer
UCIIOJIB30BaThCs I aHaiu3a (KpoBb, MOYa, TKaHH OPTAHOB), K KOTOpPOH
N00aBISIOT 3aBEIOMO H3BECTHOE KOJMYECTBO BEIIECTBA MU IMOJBEPTaAOT
MCCJEI0OBAHUIO M0 JTAHHOM cxeMe aHaim3a. [Ipu 3ToM omnpenenstoT npenessl
OOHapyXeHHUsI W ONpeAeleHUsl, aOCOMIOTHBIA BBIXOJ TPU Pa3IMIHBIX
KOHIIEHTpAalMsIX, Jana3oH OTpeIEsIEMbIX coepIKaHui TUISL
KamuOpoBouHOro rpadumka (momguumHeHWe 3akoHy Jlambepra-bepa),
CEJIEKTUBHOCTb, BOCTIPOM3BOJMMOCTh aHanu3a. JJis MOBBIIIEHUS TOYHOCTHU
omnpeesieHUs] 0OHapy>KMBAaeMOTO BEIIECTBA IPOBOJUT HE MEHee MABYX
OTIpeneeHui 1Sl KaX/I0T0 00BbEKTa.

11. Cnenyer yoOenuThCsl B XUMHUYECKOM YHCTOTE MCIIOJb3YEMBIX IS
aHaJM3a PEakTUBOB, MPU ATOM HA YUCTOTY PEAKTHUBBI MPOBEPSIIOT B TEX
MaKCUMaJIbHBIX KOJMYECTBaX, B KOTOPBIX OHU OyAyT ymoTpeOJIeHBI Jis
aHaM3a ¥ TEMH K€ METOJaMH U PEaKIUIMH, KOTOpble OYIyT MPUMEHEHBI B
XO0J1€ UCCJIEIOBAHMUS.

12. [l obGecriedeHns: BICOKOTO KaueCTBa MPOU3BOJICTBA IKCIIEPTHU3bI
PEKOMEHyeTCsl TIPOM3BOAUTh BHYTPHIA0OPATOPHBIA M BHEIIHUNA KOHTPOJIb
KayecTBa, OPUEHTUPOBAHHBIM KaK Ha METOJl, TaK M Ha ONpeAeisieMoe
BEIIECTBO.
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NATHIA KYPC

JIEBATHIH CEMECTP

«5la — BelecTBO, KOTOPOE B MaJIOM KOJIMYECTBE,
OyJly4u PUBEAEHHBIM B COMPUKOCHOBEHUE

C YKUBBIM OPTaHM3MOM, pa3pyIlIacT 3J0POBbE
WIM YHUYTOXKAET KU3Hb»

Mamwe Ppicosegp bonasenmypa Opghuna
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PA3JIEJ 1
BEIECTBA, U30JUPYEMBIE

METOJA0M
MWHEPAJIN3ALIUNA

JIaMna © TTpremManK
HOI[BIM — ATOMH3aT —- MOHoxpOMa —»| DPCTHCTPUPYIO
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3AHSTHE 1.
Opranumzanmsi NpoBeIeHU CyAeOHO-XUMINYECKOM IKCIIEPTU3bI.
XHMHKO-TOKCHKOJOTHYeCKHIl aHAJIU3 MeTaJ1JIHYe CKHUX
TOKCHUKAHTOB.

HEJIb 3AHATUA:

- O3HAKOMHTHCS C OpraHU3aNKed CyaeOHO-METUITMHCKOM, CyaeOHO-
XUMHUYECKOU U TOKCUKOJIOTHYECKOM SKCTIEPTU3;

- PaccMOTpeTs OCHOBHBIE METO/bI W30JUPOBaHUsI, OOHAPYKEHUA U
KOJIMYECTBEHHOTO ONPEIEICHUS METAUIMYECKUX SJI0B;

- OCBOUTh METOJUKH OOHAPYKEHUS METALIMYECKUX SI0B TpPHU
XUMHKO-TOKCUKOJIOTMYECKOM UCCIIEIOBAHUH .

XO/1 3AHATHUA

1.HCTpyKTaX MO TEXHUKE 0€30TacHOCTH MpH padoTe B XUMUYECKOM
naboparopuu (IIpaBuia o TexHuke 6e3o0macHocTy — cM. «lIpunoxenuey).

2. 'ocymapcTBEHHBIN KOMHUTET CYACOHBIX DKCIIEPTHU3.

3. 'ocynapcTBeHHBIE METULIMHCKUE CYIEOHBIE DKCIIEPTHI-XUMHKH, X
npaBa ¥ 00SI3aHHOCTH.

4. TokcUKOIOTHYEeCKasi XMMUsL, OCHOBHBIE Pa3eNibl U 3a/1a4M.

5. MeToibl TOKCHKOJIOrMYeCKOM XUMUHU.

6. OCOOCHHOCTM U30JIMPOBAHUSI «METAUIMYECKUX» SIOB U3
Oonomarepuana.

7. Knaccudukaimm METO10B U30JMPOBAHMS « METAJUTMYCCKUX) STOB.

8. Munepanuzanusi CEpHOM U a30THOM KUCITIOTaMHU.

9. Munepanuzaius CepHOM, a30THOM M XJIOPHOHW KHUCIOTaMHU

10. YacTHbIE METO b1 MUHEP ATU3AIUH.

11. Merons! yaaneHusi OKUCIUTENEH.

12. MeToJbl Ka4eCTBEHHOTO OOHAPYKEHHSI METAITUYECKUX SI0B.

13. MeTopl KOJIMYECTBEHHOTO OTPEEICHUS] METAIUTUY ECKHUX S/IOB.

14. TecT-KOHTPOJIb HMCXOAHOTO YPOBHS 3HAHUM MO pPEaAKUUAM
Ka4yeCTBEHHOTO  OOHapyXE€HUSI U  TOKCHUKOJIOTUYECKOMY  3HAYEHUIO
COeIUHEHUI pTyTH, Oapus, CBUHIIA, MapraHiia, Xpoma, cepedpa, Melu,
CYpbMBbI, BUCMYTA, LIMHKA, TN, KaJMUsl, MbILIbSKA.

TecT-KOHTPOJIb TPOBOAUTCS 1O OwmieraM, CoOAEpKalM JBa
3aJ1aHusl.

Hanpumep: buner Ne

1. OOnHapyXeHHe MBIIIbSIKAa MPOBOAAT C TIOMOIIBIO CJICTYIOIINX
peakTuBOB (peakiuii): nutu3oH (21), cepHast kucinota (22), peakuus 3aHrep-
breka (23), xpomar kamusi (24), poauzonat Harpus (25), peakiusi Mapiia
(26), nmudenunkap6azug (27), nomua kams (28), rexcarumanogpeppar (I1)
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kamud (29). OTMeTuTh HOMEpPa MPABWIBLHBIX OTBETOB U HANKUCATh YPaBHEHUS
COOTBETCTBYIOIIMX PEAKIIUH.

2. CoeauHeHUs] BUCMYTa, UMEIOIIME TOKCUKOJIOTMYECKOE 3HAYEHUE
(Ha3BaHUA U (OPMYJIBI).

Puc. 1. IIpubop nst MUHEpaNIU3aIK CEPHON U a30THOM KHUCIOTaMHMU.
1 — xonba Keenppang; 2 — aenutenbHas BOPOHKA, CoOJeprKaras
a3oTHyro kucioty (1 : 1).
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Puc. 2. Ilpubop berre nisa MuHepalu3alydd CEpPHOM, XJOPHOU H
A30THOM KHCJIOTaMH.

1 — konba a1 pazpylieHus oOuoMarepuana; 2 - eauTenbHasi BOpOHKa
JUIs1 BBEIGHUS KUCJIOT; 3 — KOJUIEKTOP; 4 — XOJIONWIBHUK; 5 — Hacajaka.
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**JlJabopaTtopHasi padoTa

Hccneoosamv munepamzam ¢ npumeHeHuem XapaxkmepHulx peaxyuil
KauecmeeHH020 OOHAPYHCEHUST (MEMANIUYECKUX» 5008

N

oo e

1.
2.
3.
Hampu).

1.
2.

1.
2.

Pryrn
Peakuus ¢ quT30HOM;
Peakius ¢ nogumom menu (1).
CBuHenl

Peakyus c oumuzonom™;
Peaknust ¢ ateratom meau (1) u HUTpUTOM Kamms;
Peakuusn obpazosanus xpomama céuHua;
Peaxyusn obpazoseanusn cynvhama ceunya.
bapuii
Peakuusn nepexpucmannuzauyuu BaSO,
Peaknmst Bocctanosiienns BaSO, B BaS.
Peakyua na pacmeopumvie coau oapus (¢ poouzoHamom

Mapranen
Peaxyusn c nepuooamom kanusn:
Peakumst ¢ mepcynbhaTom aMMOHUS.
Xpom
Peaxyus c ougpenunxapoazuoom;
Peakuusn odpazosanusn HadxXpomoeoil Kucjiomul.

Ipumeuanue: npensapurersHo xpoM (I1) nepesoast B xpom (V1).

N =

S =

1.
3€/1eHbIM);

2.

=

Cepeopo
Peakius oOpazoBanus nutuzoHara cepedpa;
Peakuyst ¢ THOMOYEBUHOM U MUKPUHOBOW KHCIIOTOU.

Mennb

Peakuus ¢ nuaTunauTuokapdamMaroM CBUHLIA;
Peakuus c zexcayuanogheppamom (11) kanus;
Peakyus c mempapooanomepKypam om aMMOHUA,
Peaknust ¢ nupuauHpOAaHUAHBIM PEAKTUBOM.

CypbMma
Peakyusa c¢ manaxumogvim 3eneHviM  (OpUIIUAHIN 06bIM

Peaxyusa nonyuenus cynogpuoa cypomol.
MblbSAK

Peaknus 3anrep-biieka;

OO6HapyskeHHe MbIIIbsKa 0 MeTony Mapiiia.
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Puc. 3. [Ipubop Mapna.
1 — peakmmonHas koj0a; 2 — XJIOpKaIbIHeBas Tpyoka; 3 — Tpyoka
Mapuia.

Bucmyr
1. Peakuus c 8-0KCUXUHOJUHOM,

2. Peaxuyusa c muomouesunoi,
3. Peakmus ¢ nomuaoM Kaaus U XJIOPHUIOM II€3HS.
Hunk
1. Peaxkuyusn c Ooumu3onom;
2. Peakuus c zexcayuanogpeppamom (11) kanus;
3. Peakuus oOpa3zoBanus Cyib(duaa MUHKA,;
4.  Peaxuyus odpazoeanus mempapooanomepKypama yuHKa.

Kagmui
1.Peaknus mosyuenuss CdS;
2.Peakuus nonydenus rekcauuanodeppara (1) kagmus;
3.MKC-peaxius ¢ Opyruaom u KBr
Ilpumeuanue:  TpPENBAPUTEIILHO  KaAMUH  DKCTPArupyroT U3
MUHEpan3ara B BUJI€ TUATUIIUTHOKapOamaTa.
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Tananin
1. Peakmus ¢ IZUTU30HOM;
2. Peaknus ¢ MaIaXUTOBBIM 3€JIEHBIM.

[Ipumeuanue: * - peakuu, OTMEUEHHBIC >KHPHBIM MPUPTOM,

BBITIOJIHAIOTCST Ha J1a0OpaTOPHOM 3aHSATUM MO METOAMKAaM, MPUBEIACHHBIM
HWDKE.
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METO/IUKH BBINIOJTHEHUA PEAKIIUI OBHAPY KEHUS
HEKOTOPBIX KATUOHOB METAJUIOB

Peaknyu oOHapy:keHUs 0apust
llepexpucmannuzayus ocaoka cyrbgama oapusi.

YacTh wHccleqyeMOro oOcajika HAHOCAT Ha NPEIMETHOE CTEKIO H
CJIerKa TOJCYIIMBAIOT. 3aTeM K OcCaaKy mnpuOaBmsAlOT 2—3 Kamm
KOHIICHTPUPOBAHHOW CEPHOM KHCJIOTHI M HArPEBAIOT A0 TOSBICHHS OENbIX
napoB S0;. Ilpu HarpeBaHWM cepHas KUCJIOTa HE JOJDKHA pacTeKaThCs Ha
npeaMeTHoM cTekie. Ecom B ocamke HaxomauTces cyibdar Oapus, To depes
10—20 muH mocie oXJaKICHHUs] CMECH Ha TPEIMETHOM CTEKJIC MOSBIITFOTCS
OCCIIBETHbIC  KPUCTAUIBI, uUMElonMe ¢GopMy  NPSIMOYTOJbHUKOB  C
BBITSHYTBIMU yTJIaMH WK (POPMY JIUH3, COOPAHHBIX B BUIIE KPECTOB.

Peaxyus soccmanoenenus cynvghama dapus.

Ha npenmeTrHoe CTEKI0 HAHOCAT HECKOJBKO Kameinb 5 M pactBopa
XJIOPOBOJIOPOJTHOM KHCJIOTHI. 3aTéM C TOMOIIbIO IUIATHHOBOM TETIIH
3a0MpalOT YacThb  MCCJIEAYEeMOTO  OCaJka MW  HarpeBaloT €ro B
BOCCTAHOBUTEIHLHOW YacTU TJIAMEHH Ta30BOM UM CIIUPTOBOM Topenku. [lpu
3TOM cyib(daTt 6apust BOCCTaHABIMBACTCS M oOpasyeTcs cynbdun 6apus BaS.
B pesymprare STOTO TMIaMsi TOPENKM OKpAIMBAaeTCS B 3€JICHBIM IIBET.
Harperyio miaTiHOBYIO TIETIIFO C OCAJIKOM BpeMsi OT BPEMEHH OITyCKAlOT Ha
HECKOJIbKO CEKYHJ B pPacTBOp COJIIHOM KHCJIOTHI, HaXOAAIICHCA Ha
NIPEAMETHOM CTekie. HarpeBaHuwe IUIaTMHOBOW TMETIM C OCAAKOM U
CMauMBaHUE €ro B COJISTHOM KHUCJIOTE MPOU3BOMST JO TEX IMOp, MOKa He
HACTYNUT OCJIa0JI€HE MHTEHCUBHOCTH OKpammBaHus miaamenu. [locie atoro
B COJISIHYIO KHCIJIOTY, HAXOJSIIYIOCSd Ha TMPEAMETHOM CTEKJE, OIMyCKaroT
kpuctaumk vojaara kamus KlOs. [Ipu a3TtoMm oOpasyroTcst KpucTayuibl nojaTta
Oapusi:

BaS + 2HCI + 2K|03—> Ba (|O3)2 + HzS + 2KCI.

OxkpamvBaHue IJITAMEHH TOPENKH B 3€JIEHBIN I[BET U MOSIBICHUE HA
NPEIMETHOM CTEKJIE OECIBETHBIX MPU3MATUUECKUX KPHUCTAIOB HOJaTa
Oapust, coOpaHHBIX B BHJIE€ C(PEPOUIOB, YKa3bIBAaeT Ha HaJuuue Oapus B
UCCIIEyEMOM OCaJKE.

Oo0HapyxkeHre HOHOB Dapusi.

Memoouxa binonHeHus: peakyuu ¢ XpOMamom Kaaus.

IIpn B3aumopeiicTBMM HWOHOB Oapuwsi ¢ Xpomaramu oOpasyercs
CBETJIO-KENThIM OCaZAOK Xpomara Oapuisi, pacTBOPUMBIM B MHUHEpaIbHBIX
KHCJIOTAaX U HEPACTBOPUMBINA B YKCYCHOM KHUCJIOTE.
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Ba?" + CrO,* = BaCrO, |

Ocanok xpomata O6apus oOpazyeTcss ¥ MpU B3aUMOJICHCTBUM HOHOB
Oapusi ¢ auxpomaramu. B CBsI3U ¢ pacTBOPUMOCTBIO OCajKa XpoMaTa Oapusi B
MUHEPAITbHBIX KUCJIOTAX MPUOABIIIOT alleTaT HaTPHsl.

OOpasoBaBiasicss MpH 3TOM peaKIMU YKCYyCHAas KHUCJIOTa HE
pacTBopsieT ocaaka xpomarta Oapus. VOHBI CTpOHIMS HE MEMIAIOT ITOU
pEeaKInu, Tak Kak 0CagoK Xpomara CTPOHIUA PacTBOPSIETCS B MUHEPAITbHBIX
U YKCYCHOM KHCJIOTaX.

Memoouxa evinonnenus peakyuu ¢ poOU30HAMOM HAMPUSL.

Ha ¢unbTpoBasibHYl0O Oymary HaHOCST KalUll0 HEUTPAILHOTO WU
CJIerKa KHCJIOr0 pacTBOpa aHAIM3UPYEMOTO BEIIECTBA U MPHUOABISIIOT KAILIIO
0,2 %-ro BomHOTO pacTBOpa poamsoHara HaTpus. Ilpm sTom Ha Oymare
NOSIBJISIETCS. MHTEHCHBHOE TISITHO KpacHOBaTro-KopudHeBoro 1Bera. OT
npuOaBiIeHUsT Karud pa30aBICHHON COJITHOW KHUCJIOTHI ISITHO POAM3OHATA
Oapusi mpuoOpeTaeT SPKO-KpacHYI0 OKpacKy, a KpacHOBATO-KOPUYHEBOE
MSTHO POAM30HATA CTPOHIIHSI NCUE3aeT

—— OMa O
—h._

o
\H/ONa o
o

Peakuyu 06Hapy>|cemm HOHOB CBHMHIA

Batt +

[

8]

Hccneoosanue omnocumenvHo 6016uuUx 0caokos cyivpama céutya

[Ipn Hamuuuu OOJNBIIMX OCAAKOB Cyib(ara CBHHIA (CBBINIE 2 MT
ATOTO BEIIECTBA) UX OTACIIIOT OT MUHEpaIM3ara MmyTeM (MIbTPOBAHUS WM
neHTpudyrupoBanusa. OTPUIBTPOBAHHBIN OCaAOK NMPOMBIBAIOT 15—20 mu
0,1 M pactBopa ceproii kucioTsl, a 3ateM 10 M Boabl. Ilocie 3Toro ocamok
Ha ¢uibTpe 3 paza oOpaldaThIBAIOT TOPSUMM IOJKHCICHHBIM PacTBOPOM
arierata amMmmMoHus. Ilpu 00paboTke ocagkoB Cynb(aroB CBHHLA U Oapus
MOJKUCJICHHBIM PAacTBOPOM alleTara aMMOHHS OCaJ0K cynbdara Oapus
octaercs Ha (uibTpe, a 0Opa3OBaBIIMICS arleTaT CBHUHIA TEPEXOJUT B
¢uibTpar.

PactBop, comepskammii arerar cBHUHIA, A0BoAAT A0 pH=5 (1o
YHUBEPCATLHOMY MHAMKATOpPY) ¢ noMolipto 10 %-ro pactBopa amMmmuaka u B
MOJy4YEHHOM PacTBOPE OMNPENESIOT HATMYUE MOHOB CBHHIIA MPU MOMOIIIH
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peaKuui C MOAUAOM KallMs, XpOMaTOM Kajusl, CEpOBOJOPOAHON BOJON H
CEpHOM KUCJIOTOM.

Memoouxa vinonHenus: peakyuu ¢ U0OUOOM KA.

B npobupky BHOCAT 0,5 M HCClIeAyeMOro pacTBOpa M HECKOJBKO
kanenmb 5 %-ro pacTtBopa moauna Kamws. llpw HaIMYMM MOHOB CBHHIIA
BBITTAIACT JKENThIN ocanok Pbl,, koTopelit pacTBopsieTcst mpu HarpeBaHUM u
BHOBH TOSIBJISICTCSI B BHJIC JKENTHIX IUIACTUHOK MPHU OXJIAKJICHUU pacTBOpA.
[Ipu BBITTOJTHEHWH STOM peakuu CieAyeT M30erarth M30BITKA pEeaKTHBa, B
KOTOPOM PacTBOPSETCS MoK CBHHIIA M oOpa3yercst Ky[Pbl,]

Pb2* +21" = Pbl, |

Memoouxa evinonuenus peakyuu ¢ Xxpomamom Kaaus.

K 0,5 mi uccrnegyemoro pactBopa npudapisitor 3—35 karenb 5%-ro
pactBopa xpomara kaymsi. OOpa3zoBaHUE OPAHKEBO-KENTOr0 OCaIKa Xpomara
Oapus yKa3bIBaeT HA HAIMYKME HOHOB CBUHIIA B paCTBOPE

Pb?* + CrO,* =PbCrO, |

Memoouka binonnenus peakyuu ¢ CepHol KUCI0MO.

0,5 MJ1 ucclienyeMoro pacTBOpa BHOCIT B MPOOUPKY U MPUOABIIAIOT 5
kanenb  10%-ro pactBopa cepHoil kuciothl. [losiBieHue Oenoro ocaaka
yKa3bIBaeT Ha HAJIMYUE NOHOB CBHUHIIA B PAaCTBOPE.

Pb?* + SO,° = PbSO,|

Memoouxa evinonnenus peakyuu ¢ OUMU3OHOM.

[lepeBeneHre MOHOB CBUHIIA B IMTU30HAT U Pa3ji0KEHUE TUTU30HATA
AQ30THOW KHCJIOTOW MPOW3BOJIUTCS TaKUM O0Opa30M: HMCCIETYEMBIH PacTBOD,
CoZlep KalllMi alleTaT CBUHIIA, BHOCST B JEIUTEIIbHYIO BOPOHKY, TIPUOABIISIOT
1 mit 10 %-ro pacTBOpa ruipoKCUiIaMuHa THAPOXJIOpHUaa (HO He cyibdara) u
3 M pactBop ammuaka g0 pH = 8 (Ho yHHUBepcambHOMY UHAKUKATOPY). Iloce
ATOTO B JCNUTEIbHYIO HOPOHKY BHOCAT 3 MJ XJOpo(hopMa, HECKOJIHKO
karenb 0,01 %-ro pacTBopa nutHzoHa B XjiopodopMe 1 B3OanTeiBatoT. [Ipu
HAIMYUM HMOHOB CBHHIIA B HCCJEIYEMOM pacTBOpPE 3€lieHash OKpacka
XJIOpO(OPMHOI0 CJIOSI TEPEXOJUT B KPACHYIO WM B OPAHXKEBO-KPACHYIO
(oOpa3zyercsi AUTU30HAT CBUHIIA).

SH S-Phiy
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MeTunauTu30H HE B3aUMOJIEMCTBYET C KAaTMOHAMU METAUIOB, YTO
MOJITBEPKIACT B3aUMOJCHUCTBUE JUTH30HA C KAaTHOHAMU METAJUIOB 4e€pe3
aTOM CEpBI.

Memoouka evinonnenus peakyuu ¢ ayemamom meou U HUmpumom
Kaaus..

Ha npeameTrHoe CTEKJIO0 HaHOCAT HECKOJIbKO Kamellb BOJIHOUM (a3bl,
KOTOpPYIO Ha HEOOJIBIIOM IJIJAMEHU BbIIApHUBarOT Jocyxa. Ha cyxoil octaTok
HaHocAT 1—2 karum 1 %-Tro pacTBOpa anerara MeIM U BhIIAPUBAIOT JI0CYyXa.
K cyxomy octarky npubasisitor 2—3 kammm 30 %-To pacTBopa yKCYCHOMU
KHCJIOTBI, @ 3aTeM Ha Kpal XUAKOCTU BHOCAT HECKOJBKO KPHUCTAJUIMKOB
HUTpUTa Kayms. OOpasoBaHME YEPHBIX WIM KOPUYHEBBIX KPUCTAJUIMKOB,
umeronmx (GopMy Kyba, yKa3blBaeT Ha HaJIWYME MOHOB CBHUHIA B BOJHOM
dasze.

Peakuuu 00HapyKeHHSI HOHOB BUCMYTA

Memoouka evinonnenus peakyuu ¢ muomMo4esuHoLl.

B npoOupky BHOCAT 5 MJI MHUHEpalu3ara U NPHOABISIIOT 3—35 Ml
HACBIIIEHHOTO BOJHOIO pacTBOpa TUOMOYEBHUHBI. [Ipu HamMuMKM HOHOB
BUCMYTa pacTBOP NMPUOOPETAET JIMMOHHO-KEITYIO OKPaCKYy.

Bi**+n SC(NH,), = { Bi [SC(NHy) ], }**

Memoouxka evinonnenus peakyuu ¢ 8-0OKCUXUHOTUHOM.

B npoOupky BHOcsT 10 My MuHepanmzara, npubasisitor no 0,5 T
ACKOPOMHOBOM KHCJIOTHI, CETHETOBOM COJIM M HWoauna kKamus. [Ipm 3ToMm
MOSIBJISICTCSI MHTCHCUBHO-)KENTass OKpacka (oOpasyercss HOJIBHUCMYTAT),
KOTOpasi HE JI0JDKHA NIEPEXOUTh B CUHIOIO OT MPHUOABJICHUS KaIllk pacTBOpa
kpaxmaina. [Ipu nosiBiieHMM CUHEW OKpacku K CMECHU Pearupyroumx BEIecTB
no kamwwsiM npuoaBsitor 10 %-i pacTBop THOCyiab(ara HATpHUS 0
MCUYE3HOBEHUSI ATOM okpacku. [locyie 3Toro mo creHkam NpoOUpPKU K CMECH,
UMEIOILEH JKENTYI0 OKPacKy, OCTOpOXHO npudaBisitoT 1—2 mi 2 %-ro
pacTtBopa okcumHa B 2 M xyopoBojoponHod kucioTe. Ha rpanwuie
COTNPUKOCHOBEHUS pacTBOpPa OKCHHA U HAXOJIIICHCS B IPOOUPKE KUIKOCTH
yepe3 1— 2 MUH TOSBISETCS OPaHXKEBO-KENTHIM OCAaAOK HOJBHUCMYTAaTa
OKCHHA.
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Peakuum o0HapykeHHsI HOHOB MAapraHua

Memoouxa evinonnenus peaxyuu ¢ nepuooamom kaaus KlQy.

B mpobupky BHOcaT 1 M muHepanmzara, 4 Ma Boabl, 1 M
HaCBIIIEHHOTO pacTBopa Auruapodocdara Hatpus u 0,2 r nepuoara Kaausl.
[Tocne HarpeBaHus POOMPKH HA KUTISAIIEH BOASHOM OaHe B TeueHne 20 MuH
Opy HAIMYUM WOHOB MapraHila B MMHEpalIvM3aTe pacTBOp MpHUOOpeTaert
KpPaCHO-(PHOJIETOBYIO UJIM PO30BYIO OKPACKY.

2 Mn(NO3), + 5KIO; +3 H,O0 — 2 HMnO,4 + 5 KIO; + 4 HNO;

Memoouxka evinonuenus peakyuu ¢ nepcyio@amom aMMOHUSL.

B mpoOmpky BHOCAT 1 Mim MmHepanm3ara, 4 M BOABI, 1 M
HACBIIIEHHOTO pacTBopa auruapodocdara Harpus. CMech HarpeBarOT Ha
KUTISIIIEeH BOJsHOM OaHe B TeueHue 5—6 muH. K ropsuaemy pactBopy
npubasmsaror 1 kammo 10%-ro pactBopa HuTpata cepebpa m 0,5 T
nepcynbpara aMMoHusa. CMech CHOBa HarpeBalOT B TEUEHHE HECKOJbKHX
MUHYT (10 pa3noxeHuss m30bITKa nepcynbdara). [Ipy HamMuuu HOHOB
MapraHila B MUHEpajM3aTe MOsBISIETCd KpacHO-(hMOJETOBas WIM PO30Bas
OKpacka maTepuana.

2MN(NO3),+5(NH,),S,05+8H,0—2HMNO 4+5(NH,),SO4+5H,S O 4+
4HNO,

Peakuun o0HaApyKeHUS HOHOB Me/H

Memoouka evinonHenus peaxkyuu 6vlOeleHUsi UOHO8 Meou U3
MUHEPATU3AMA.

Beinenenre MOHOB MenM W3 MUHEpaiM3aTa MPOM3BOAMUTICS TaKUM
obpazom: k 10 Mi MuHepanu3aTa TPHUOABIAIOT 2—3 Karld WHAUKATOpa
(6ecuBernbiit 0,1 %-it ciupTOBOM pacTBOp, 2,4-mUHUTPOEHO0A), a 3aTeM
HEOOJIBIIMMH TTOPIUSAMH MPUOABIIOT 25 %-i pacTBOp ammuaka 10 pH = 3
(1o mepexoja OKpAacKH HMHJMKATOpa B JKENTyr0). JKHAKOCTh MEPEHOCAT B
JEIUTEIbHYI0O BOPOHKY, B KOTOPYIO NPHUOABISIOT 5 MIJI XJIOPO(OPMHOTO
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pacTBopa AMATWIAWTHOKapOamara cBUHIA W B30anTeiBaoT. [lpm 3TOM
XJIOPO(OPMHBIH CIIOH MPUOOPETALT KENTYIO I KOPUIHEBYIO OKPACKY.

CHew S + CoHew S~
2 S/N—C\\S/\/Pb Iy + cu?t ™ S/N—C\\ __=Cul, + pp
CoHs C,HZ S

XnopodopMHBI# CJI0H OTAEISIOT OT BOJAHOM (ha3bl U MEPEHOCAT €ro B
IPYTyI0 JEIUTENbHYI0O BOPOHKY, B KOTOPYIO TpPHUOaBIsAOT 6 H. PacTBOP
COJITHOM KHUCJOTHI (JJI1 paspylieHuss H30BbITKAa JUATHIAWTHOKapOaMara
CBUHIIAQ), B30AITHIBAIOT U OTACISIOT BOAHYIO da3y. K xiopodopmHOMy CIiot0
no karusiM npubaBisitoT 1 %-it pactBop xmopuna prytu (II). Tlocme atoro
COEPXKMMOE JeNUTENbHON BOpPOHKK B3OanThiBatoT. [IpubaBisror 1 %-it
pactBop xyopuna ptytu (II) (mo kamisim) U B30AITHIBAIOT 0 TEX MOP, MOKA
HE HACTYNMUT TMOJHOE OOeCIBEYMBAHHE XJIOPOPOPMHOrO CIos. 3areMm, He
oTaensisl XJIOpo(OPMHBIN CJIOH, B JENIUTEIbHYIO0 BOPOHKY BHOCST 1,5—2,0 mut
BOJbl U MHTEHCUBHO B30anThiBatoT. Yepes 2—3 MHUH XJIOpO(OPMHBII CIOH
OTHETSIOT OT BOAHOM (Da3bl, KOTOPYIO UCCIEAYIOT Ha HAJMUME UOHOB MEIU
Opu TOMOIM peakiuii ¢ Terpaponanomepkypatom (II)  ammonwus,
rexcanranogepparom (1) kanust u ¢ TUPUAUH-POJAHUHBIM PEAKTUBOM.

Memoouxa evinonHenuss peaxyuu ¢ MempapooaHOMEPKYPUANOM
AMMOHUSL.

K 0,5 mn BogHOU (pa3el mpuOaBISIIOT HECKOJBKO Kamenb S5 %-To
pacTBopa cymbdara NOWHKA W  HECKOJHLKO  Kamelb  pacTBopa
terpaponanomepkypara (I1) ammonus. [Ipyu HaTMIUK HOHOB MEIH BBITIAACT
PO30BATO-TUIIOBBIN I (PUOJIETOBBIN OCAJIOK.

Cu® +2Zn*" + [Hg(SCN),]* = CuZn[Hg(SCN).], |

Memoouxa evinonnenus peaxyuu c eexcayuarnogeppamom (1) xams.

K 0,5 mn BogHOU (a3el mpubaBmisitoT 2 kKamwm 5 %-To pacTtBopa
rekcaumaHogeppara (II) xamus. Ilpy HamMuuum HOHOB MEOU BBINAAACT
KpacHO-OYypBI 0CAIOK.

2CU”" + [Fe(CN)e]* = Cu,[Fe(CN)s] |
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Memoouxa  evinonnwenuss  peakyuu ¢ - NUPUOUH-DOOAHUOHLIM
DPeaKmueoM.

B npobupky BHocAT 0,5 mMi1 BogHOUM (pa3bl, K KOTOPOH MO KaruisiMm
npubaBiAl0T 1—2 M OUPUAMH-POJAHUAHOTO peakTuBa. Ilpu 3TOM
o0pazyercs ocanok (WM MyTh), K KOTOpOMY TIPUOaBJISAIOT 2 M XjIopodopma
U XOopoIro B30anThiBaioT. [Ipu HaAMMYMKM MOHOB MeAu XJIOPO(POPMHBIN CIIOM
pUOOpETAET U3YMPYAHO-3€JICHYIO0 OKPACKY.

[CU(SCN),J*+2PyH" = [Cu(SCN),](PyH"),

Peaxumu o0HapykeHNsI HOHOB cepedpa

Memoouxa evinonnenus peakyuu ¢ OUMU3OHOM.

B nemurenbHyr0 BOPOHKY BHOCAT 5 MJI MUHepaim3ara, 1 mia 4 M
pactBopa cepHoil kucimotel U 3 Ma 0,01 %-ro pacTBOpa AOUTH30HA B
xJopoopMe WM B YeTbIpexxjIopucToMm yriuepone. llocie BcTpsxuBaHUsS
COMCPKMMOTO JICIIMTEIIbHON BOPOHKH XJOPO(GOPMHBINA CJIOW TpHOOpeTaeT
XKeNTyro okpacky (oOpasyercs AQHDz). Eciu B MuHepanmu3are COJIep KUTCS
HE3HAYUTENIbHOE KOJIMYECTBO HOHOB cepedpa, To »kenras okpacka AgHDz
MacCKUpYyeTCs 3€JICHOM OKpackod W30BITKAa JAUTH30HA. YTOOBI yHAIHTh
U30BITOK AUTH30HA U3 XJIOPOGOPMHOTO CJIOS, ATOT CJIOW OTHENSIOT OT
BOJIHOM (a3bl u B30anThiBatoT ¢ S M 0,3 M pactBopa ammuaka. [Ipu stom
aMMOHHEBas COJIb AUTHU30HA MEPEXOIUT B BOJHYIO (pa3y, a XJIOpOPOpPMHBIi
CJIOM, co/iep KAl TUTU30HAT cepedpa, UMEET KEITYI0 OKpacKy. 3areM OT
BOJIHOM (ha3bl OTIEISIOT XJIOPO(OPMHBIN CIIOM, KOTOPBIM B30AITHIBAIOT C O
mia 0,5 M pacTBOpa XJIOPOBOAOPOAHOM KHCIOTHL IIpn 3TOM HUTHM3OHAT
cepeOpa  pazmaraercsa.  OcBOOOAMBIIMICS ~ JUTHU30H  OCTaeTcsi B
XJIOpO(OPMHOM CJI0€, OKpAIIMBasi €ro B 3€JCHbIN 1BET (OTIUYHE OT PTYTH).
[Ipy NOJIOKUTENBHOM pe3yJbTaTe pPEaKUUUu C JUTU30HOM TPOU3BOJAT
JanpHelIee oOHapyKeHue cepedpa Mpu TMOMOIM JPYrUX KadyeCTBEHHBIX
peaxKuui.

SH oA
- T
Agt + CHsN=N-C — ™ (CHN=N-C

Memoouxka evinonuenus peakyuu ¢ X10pudom Hampus.

K 100 mn munepamm3ara npubapissioT 0,5 T xmopuaa HaTpUsS U OTY
CMECh XOpOIIO B30aNThIBAIOT. Eciu B MuHepaiu3are coAep)Karcsi HOHBI
cepebpa, To oopasyercs oenbiid ocanok AQCI. ITpu HamMunMy B MUHEpanu3are
HE3HAYUTEILHOTO KOJMYECTBA HMOHOB cepebpa Oenblii 0CagoK MOXKET He
nosiBUThCs. HezaBucuMO OT TOSIBJIEHHSI OcCajka CMECh MHHepalu3ara |
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xyiopuaa Hatpus HarpesatoT 10 80°C m ocraBisiroT Ha 2 4. Ecim u 3a 310
BpeMsi HE 00pa3yeTcs OCaaoK, TO yKa3aHHYI) CMECh OCTaBJSIIOT Ha CYTKH.
[Tocne sToro o6pa3oBaBIIMiicCs OCanoOK XJIopHuaa cepedpa OTPUILTPOBHIBAIOT.
[osrydeHHbIH pu 3TOM QUIBTPAT UCTIOJB3YIOT JJIs1 0OHAPYKEHUSI KATHOHOB
JAPYTUX METALIOB, UMEIOIIMX TOKCUKOJIOTHYECKOE 3HAUEHHE.

Haxonsimumiicst Ha puimeTpe ocafok xjopuaa cepedpa mpombiBaiot 0,5
M pacTBOpOM XJIOPOBOJOPOJHOM KHCJIOTHI, 4 3aT€M IHUCTHLIMPOBAHHOU
Bojiol. Ilocime storo ocamok pactBopsitor B 0,5—4 ma 8 M pactBopa
ammuaka (He jgomyckas ero m30bITka). [loslydeHHBIN MpU 3TOM aMMmHuakar
cepedpa [Ag(NH3),Cl] ucnons3yror 1 oOHapyKeHHsI HOHOB cepedpa mpH
MTOMOIIM PEAKIMN C A30THOM KUCJIOTOM, HOJUIOM Kalusi U THOMOYEBUHOM.

Ag" + ClI = AgCl |

Memoouxa evinonnenus peakyuu ¢ a30mMHoL KUCIOMOLL.

K 0,1—0,5 mn pacTBOpa, cojiepkamero amMmuakar cepeopa,
n00aBISAIOT a30THYIO KucioTy Ao pH=I1. O6pa3zoBanue Oenmoro ocanka
yKa3bIBaeT Ha HaJIMUKME MOHOB cepedpa B pacTBOpE.

[Ag(NHg)Z]CI +2H N03= AgCI l +2NH, N03

Memoouxa evinonHenus: peakyuu ¢ UOOUOOM KA.

K 0,5 mn pactBopa, coaepkauiero aMMuakar cepedpa, npuOaBisIIOT
0,5 MJ HACBHIIIEHHOTO pacTBOpa woauda kKamus. [losBieHwe MyTH wWin
xenroro ocagka Agl ykaspiBaeT Ha HaiM4ue cepedpa B HCCIETyeMOM
pacTBope.

Ag + 1 =Agl |

Memoouka 6vlnonHeHus peakyuu ¢ MUOMOYEBUHOU U NUKDAMOM
Kaaus.

1—2 xammm pacTBopa, COEpKAIIEr0 aMMHaKaT cepedpa, HAaHOCSAT Ha
NpEeIMETHOS CTEKIO W BBITIAPHWBAIOT JIocyxa. Ha cyXxoil ocTarok HaHOCST
HECKOJIbKO KaIlellb HACBIICHHOTO pPacTBOpa THOMOYCBHWHBI, a 3areM —
KaIlUTI0 HACBHINIICHHOTO pacTBopa MuKpara kamus. (OOpa3oBaHUE >KENTHIX
NPU3MATHYECKUX KPUCTANIOB WM CPOCTKOB M3 HUX YKa3bIBACT HA HAJIMUUE
cepeOpa B ucciienyeMou mpooe.
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MH2
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NO, NO
Peaxkumu o0HapyKeHHsI HOHOB CYPpbMBbI

Memoouxka evinonnenus peakyuu ¢ MaaaxumosbiM 3€/1eHbIM.

B nemuTenbHYI0 BOPOHKY BHOCAT 5 MJI MUHEpaInU3aTa, 100aBisoT 1
MJI KOHIICHTPUPOBAHHOM CEpHOM KHCIOTHI, 3 MI 5 M pacTBOpa
XJIOPOBOJIOPOJTHOM KHUCJIOTHI M 2 Kamu 5 %-ro pacTBOpa HUTPHUTA HATPUA.
Cwmech B30AITHIBAIOT, a 3aTeM 4Yepe3 5 MUH J1I00aBJSIOT 1 MJI HACHIIIEHHOTO
pactBopa Mo4eBUHBI U 7 Karneib 0,5 %-ro pacTBOpa MalaxuTOBOTO 3€JIEHOTO
B CMecH BOJbI M 3THioBoro crupta (3: 1), 2 T 6e3BogHOTO cynb(dara HATpUs
u 5 mu toayosa. CoaepKUMoe AEIUTEIbHOM BOPOHKH B30AITHIBAIOT B
teuenue 10—15 c¢. [lpu HaMUYKMKM CypbMbl B MUHEpAIM3aTe TOJIyOJbHBIN
CJIOW TmpHOOpeTaeT CHHIOK WIM ToJyOylo okpacky. OKpalleHHbIN
TOJIyOJIbHBI  CJOW TEPEHOCAT B JAPYIyK JIEJIMTEIbHYIO BOPOHKY,
npuOaBsiroT 3 M 3 M pacTBopa CEpHOM KHCIOTHI W B30anNThIBarOT. [lpwm
HAIMYUU CYPbMbl B MHUHEPAIM3aTe€ TOJYOJIbHBIM CJIOM HE JIOJDKEH
00eCIIBEYNBATHCS.

Hs

H,;C + C +
:N N(CH3), \N N(CHs),
H3C _ H3C/ /g
C &

] ShCl
+ShCl, g

Memoouka vinonnenus peakyuu ¢ muocyib@amom Hampus.

B npoOupky,BHOCAT 5 My MUHepanu3ara, MpUOAaBISIOT S5 Kamelb
HACBIIIIEHHOTO pacTBOpa THOCYJbdara HATpHs, a 3aTeM CMeCh KHUIISTAT B
teuernne 1—2 muH. OOpazoBaHue OpaHKeBOro ocanka Sb,S; ykaspiBaer Ha
HAJIMYHE CYPhMBI B MUHEPAIT3aTE.

Sb2(804)3 + 3Na28203 = Sb2(8203)3 + 3NaZSO4
Sb,(S,03); + 3H,0= Sh,S3{ +3H,S0,
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Peaxkumu o0HapykeHNsI HOHOB XpoMa

Memoouka evinonHeHuss peakyuu  00pPA308aHUSL  HAOXPOMOBOU
KUCI0Mmbl.

B npoOupky BHOCAT 5 MJI MUHepanm3ara, MO KallJIiM MPHUOaBIISIIOT
30%-i1 pacTBOp ruapokcunaa Hatpus 1o pH = 7. 3areM B npoOUpPKY BHOCST
eme | M MuHepanu3ara U COJepKuUMoe mpoOupku B3OanTsiBatoT. Ilocne
3TOTO B MpoOMpKy BHOCAT 1—2 kammu 10 %-ro pacTBopa HUTpara cepedpa,
0,5 r mepcynb(ara aMMOHUS M HarpeBaIOT HA KUIIAIICH BOJISHONW OaHE B
teueHue 20 MHUH. 3areM MPOOUPKY C COACPKUMBIM OXJIAKIAIOT B JICASTHOM
Boae B teueHue 10—15 mun. K oximaxaeHHO! »XKUAKOCTA J00aBiAOT 1 MiI
HACHIIIICHHOTO pacTBopa auruapodocdara Harpus U mpoBepsroT pH cpenbl.
[Ipu HEoOXxoauUMOCTH XUAKOCTh J0BOIAT A0 pH= 1,5—1,7. Ilocne sToro B
OpOOMPKY BHOCAT YKCYCHO-3TWJIOBBIM 3(Hp, TOJIMHA CJIOS KOTOPOTO
nomwkHa ObITh Okojo 0,5—0,6 cM, m 2—3 kamm 25 %-ro pacTBOpa
nepokcuaa Bojgopona. CoaepxKumoe MNpOOUPKH SHEPTHUYHO B30ANTHIBAIOT.
[Ipy HaMYUKM MOHOB XpoMa Cr’ B MHHEpPAIN3aTe CIIOW OPraHU4ECKOTrOo
pacTBOpUTENS PUOOpETAaET OKpacky (0T rory0oii 10 cUHEN)

Cr,0,* + 4H,0, + 2 H" = 2H,CrO¢ + 3H,0

Memoouxa vinonHenus peakyuu ¢ OUGeHUIKapoa3uoom.

B npobupky BHOCAT 1 Mi1 MUHEpaiM3ara, K KOTOpOMY NpuOaBsoT 4
M1 Bojbl, 1 kamro 10%-tro pacTBopa HUTpara cepedpa u 0,5 r mepcynbdara
amMmoHus. [IpoGUpKy co cMechl0 HarpeBarOT Ha KUIMSIIEH BOJSHOW OaHEe B
TeyeHne 20 MHUH, a 3aTéM B HEE BHOCAT | MJI HACBHIIIEHHOTO pacTBOpa
nuruapodocdara HaTpus W MO KamwmaMm J00aBstoT S %-i pacTBop
rugpokcuna Hatpus no pH = 1,5—1,7. Ilocne noBeneHUst KUAKOCTH 10
ykazanHoro pH x Heit pobGasmsaror 1 M 0,25 %-ro pacTBOpa
nudennkapba3uga B CMeCH OSTWIOBOTO chnmpta W arneroHa (1:1) m
B30QNTHIBAIOT cojepKuMoe npoOupku. llpm Hammumum HMOHOB XpoMa B
MUHEpalM3are pacTBOpP MPUOOPETaeT PO30BYIO WM KpacHO-(PHOJIETOBYIO
okpacky./luxpomar KaJIst OKHCJISICT nudeHumKapoazu hi (o)
nudennikap6azona. Obpasyromecs nonsl xpoma (Cr') B3aHMOICHCTBYIOT
C €HOJIbHOU (popmoli nueHmkapOa3oHa.

H
CgHs—N—N
\\ _ C6H5_N_N
_ ,L~OH +crt Cr\/——o\—\C
CgHs—N—N > CeH _\N:N/
5
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Peakuuu o0HapyKeHHsSI HOHOB LIMHKA

Memoouxa evinonnenus peakyuu ¢ OUMU3OHOM.

B crakan BHOcsAT 0,5 mu MuHepanmzara, K KOTOpOMY NPUOABIISIIOT
0,25 MJ1 HachIILIEHHOTO pacTBOpa THOCYJIb(aTra HaTpHs, a 3aTEM O KaIlIsIM
npubaBsaoT 5 %-i pacTtBop ruapokcuaa kamus go pH = 4,5—5,0 (mo
yHHUBEpCcalbHOMY MHAUKaTOpy). K 310i1 cMecu npubaBisitoT 1 M alieTaTHOTO
oydepnoro pactBopa (pH = 5), XUAKOCTH XOpOINO MEPEMEUIMBAIOT U
KOJIMUYECTBEHHO TEPEHOCSAT B JCIUTEILHYI0O BOPOHKY, B KOTOPYIO
npubaBsioT 1 M xmopodopma, 2 karm 0,01 %-ro pacTBOopa AUTH30HA B
xjopodopMe, a 3aTeM COJEPKUMOE JEIUTEIIbHOW BOPOHKH XOPOIIO
B30aiThIBatOT. 1Ipyn HaMMYKMK HOHOB LIMHKA B MUHEPAIN3aTe 3€JIEHasi OKpacka
XJIOpO(OPMHOIO CJIOS HCUYE3aeT, a MOSBISETCS po30Basi WIM MypIypHO-
KpacHas OKpacka 3TOTo ¢JIos (B 3aBUCUMOCTHU OT KOJMYECTBA MOHOB LIUHKA).

SH S-Zni
: +
L H

[

Zn®t + cﬁHj-sz-c/ - " CﬁHj-N=N-CQQ; :
M-MH-CaHs M-MH-CgHsg

Memoouka evinonHeHus peakyuu 6vlOeNeHUss UOHO8 YUHKA U3
MUHEpaIu3ama.

B nemutensHyto BopoHKy BHOCAT 10 M munepanmsata, 4 M 10 %-ro
pactBopa cerderoBoid comu (wm 4 mia 20 %-ro pacTBOpa JMMOHHOM
KHACJIOTBI) U 1 MJI HAcCBhIIEHHOTO pacTBopa THocyinb(ara Hatpus. K stoi
cMecH N00aBIAIOT HECKoJbko Kamenb uuaukatopa (0,1 %-brit pacTBop
HWIBCKOTO TOJIyOOT0), a 3areM Mo KammsMm aobasistior 2,5 M pactBop
TUAPOKCHJA HATpusl /O TMOSIBJIEHUS PO30BOM okpacku. K comepxxumomy
JEIUTEIHLHONM BOPOHKH T00aBIsAOT 1 M pacTBOp cepHOM KHCIOTH A0 pH =
8,5 (mo yHHBepcalbHOMY HHAUKaTopy), 3 ™mi 1 %--ro pactBOpa
OUATUIAUTHOKapOamara Hatpusi B cMmecd Bojbl W crupta (3:1) m 5 wmn
xnmopodopma.  ComepKUMO€  JEIUTEIbHOW  BOPOHKH  MHTEHCHBHO
B30AITHIBAIOT, a 3aTeM XJIOPO(POPMHBIN CJIOM OTACIAIOT OT BOJHOM (Das3bl U
NEPEHOCAT B APYIYIO NEIUTEIbHYIO BOpOHKY. K xyopodopMHOMY cioro
npuOaBsaroT 10 mur Boasl M B30anThIBarOT. BomgHyio a3y oTmensroT oT
xsopodopMHOro ciosi, K KoTopomy mnpuOaBmsiroT 3 miu 1 M pactBopa
XJIOPOBOAOPOJTHOM KHUCJIOTHI, a 3aTeM B30anTbiBaloT B TedeHue 0,5 MUH.
[Tocne B30anThIBaHMs OT XJIOPOPOPMHOM (Da3bl OTAEIAIOT BOAHYIO a3y, B
KOTOPOW OMpeAeNsioT Haluuyhe HOHOB IIMHKA TNPU TOMOIIM pPEaKIuid ¢
rekcanuaHogepparom (IT) KaJus, cyibugom HaTpUs 17§
TETPapPOIaHOMEPKYPATOM aMMOHWUS.
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/S\
(C2H5)2N_C\\S/Zn /5

Memoouxa evinonnenus peaxyuu c eexcayuaropeppamom (1) kams.

K 1 mn BogHO# da3sl 100aBIsAOT 5 %-i pacTBOp THAPOKCHIA KaJIHs
no pH = 5 (no yHuBepcaibHOMY HHAMKAaropy) U 3—4 xamm S5 %-ro
pactBopa rekcammanodeppara (II) kamus. Ilpw HamMuuM WOHOB IIMHKA
BBIIEIISIETCA OEbIil OCaaoK.

2K,[Fe(CN)g] + 3ZnCl, = K,Zns[Fe(CN)g], ¥ + 6KCI

Memoouxa vinonHerus: peakyuu ¢ cyib@uoom Hampus.

K 1 M BogHO# (hazbl npubaBisitor S5 %-it pacTBOp TUAPOKCHUIA KaTTUs
10 pH = 5 u 3—4 xarum 5%-T0 cBEXENPUTOTOBIEHHOTO pacTBOpa Cylbduia
Hatpus. OOpaszoBanme Oenmoro ocamka ZNS yka3bIBaeT HAa HAJMYWE HOHOB
IIMHKA B BOJHOM (haze.

Zn?'+ S =7nS|

Memoouxa evinonnenuss peaxyuu c¢ terpaponanomepkyparom (I1)
aMMOHUSI.

Ha npeamerHoe ctekno, HaHocAT 3—4 Kamud BOJHOU (a3bl,
KOTOPYIO BhIapuBaroT Aocyxa. Ha cyxoit octatok HaHocAT karumo 10 %-ro
pacTBOpa YKCYCHOM KHCJIOTHI M KaILTIO pacTBopa TerpapoaaHoMepkypara (I1)
ammonus (NH,),[Hg(SCN),]. B npucyTcTBMM HOHOB IIMHKAa 0Opa3yroTCs

OCCIIBETHBIC OJWHOYHbIC KIMHOBWIHBIC KPUCTAUIBI WM  JCHIPHUTHI
Zn[HG(SCN),4].

Zn?* + [Hg(CNS),]* = Zn[Hg(CNS),]

30



KonunuecTBeHHOE OMnpe/e/ieHNe METATINYECKMX TOKCUKAHTOB

[Tocne oOHapykeHUSI METALIMYECKUX TOKCUKAHTOB B OMOJIOTHUECKHUX
00beKTax 00s3aTeIbHO TPOBOAUTCS MX KOJUYECTBEHHOE OIPEIEICHHUE C
NPUMEHEHUEM  BBICOKOUYBCTBHUTEIBHBIX  HHCTPYMEHTAIbHBIX  METOJOB
(abcopO1MoHHbIE ¥ SMHCCUOHHBIC METO/BI). B HacTosIee Bpemsi HanboJsiee
IIMPOKO UCTIONB3YIOTCS JIJIsl KOJIMYECTBEHHOTO OTPEIEICHUS METAIIMYECKUX
TOKCHKAHTOB METOJIbl AaTOMHOU CTICKTPOMETPHH (aTOMHO-a0COPOIIMOHHBIN U
aTOMHO-DMHUCCUOHHBIA MeTozbl). B Ttabmuue «lIpegenst oOHapyxeHUs
AJIEMEHTOB METOJlaMU aTOMHOU crekTpoMeTrpun» (cM. «Ilpusnosxenuey)
yKa3aHbl TpeAeibl KOJMUYECTBEHHOTO OMNpENETIeHUs HEKOTOPBIX SJIEMEHTOB
METOJaMU aTOMHOM CTIIEKTPOMETPHH.

Huxe npuBogsTCS MeTOMMKH (POTOMETPUYECKOr0 OINpeaesieHs!
HEKOTOPBIX METAJUIMYECKUX TOKCUKAHTOB.

BUCMYT

1 mn anamuzupyemoro pactBopa (3 ombiTa) MEPEHOCAT B MEPHYIO
K0JIOy BMECTUMOCTBHIO 25 MJI, mpuOaBistoT 20 MJI HaCHIIIEHHOTO pacTBOpa
TUOMOYEBHHBI, JOBOJAT JO METKU BOJOW M mepemMenBatoT. 1 mi (3 ombiTa)
CTaHJapTHOTO pacTBopa BUcMyTa (200 MKT/MIT) IEPEHOCST B MEPHYIO KOJIOY
BMECTUMOCTBIO 25 ™I, mpubaBiasitor 20 MJI  HAchIIIEHHOTO PacTBOpa
TUOMOYEBUHBI, JOBOAST BOJOM 1O METKM M NepeMelumBaroT. M3mepstor
CBETOMNOTJIOIEHUE MOJIy4eHHBIX pacTBOpOB Ipu 470 HM. PacTBOp cpaBHEeHus
— Boja. Krosera— 5 cMm.

CBHUHEIL

1 M (3 ombiTa) prutbTpara, MOJYICHHOTO TPHW MPOMBIBAHUH OCaJKa
ropsfMUM TIOJKHUCJIEHHBIM pPacTBOPOM alerata aMMOHHS, TMEPEHOCIT B
JEIUTENIbHYI0 BOPOHKY, MNPUOABISAIOT S MJI aMMHua4yHOro OygepHoro
pacteopa, 1 wma 0,01% pactBopa auTH3oHa, 5 ™M ximopodopma u
B30QITHIBAIOT | MUHYTY. DKCTPAKT CJIMBAIOT B CYXYI0 MEPHYIO MPOOUPKY U
TO0BOIAT xJopodgopmoM a0 obbema S mi. K 1 mu (3 ombiTa) cTaHmapTHOTO
pactBopa cBuHIA (10 MKr/mir) mpuOaBISIOT BBINMIEYKa3aHHBIE KOJUYECTBA
OydepHOTO pactBopa, AUTU30HA, XJopodopMa U TPOBOIAT IKCTPAKIIUIO.
N3mepsroT cBEeTONOroNIeHHE S3KCTPakToB pu 520 HM. PacTBOp cpaBHeHUs —
Boza. KroBera— 0,5 cMm.

CYPBMA
1 mi (3 ombITa) MUHEpaAJIM3aTa NEPEHOCAT B JICTUTEIILHYIO BOPOHKY.
[Tpubasmsaror 2 Mt 6 M pactBopa HC1, HECKOTBKO KPHUCTAUTMKOB HUTPHUTA
Harpus (NaNO,) u B36anTeiBatoT. Uepe3 3 MUHYTHI NpHOABISAIOT 5 Karelb
HACBIIIEHHOTO pacTtBopa MoueBuHbl, 0,5 mn 0,5% cnupToBOro pactBopa
MaJIaXUTOBOTO 3€JIEHOr0, 5 MJI TOJyoJia M B30QITHIBAIOT B TEUCHHUE 2 MUH.
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DKCTPAKT CIAMBAIOT B CYXYI0 MEPHYIO POOUPKY U TOBOIST J0 oObema 5 M
TOJYOJIOM. AHAJIOrM4HO mocTynmaloT ¢ 1 ma (3 ombiTa) CTaHAAPTHOTO
pactBopa cypbMbI (100 MKr/™Mi). M3MepstOT CBETOTOTIIONIEHUE TOJTYOJIbHBIX
sKcTpakToB npu 610 HM. PacTBOp cpaBHeHus — Boxa. Krosera — 1 cm.

IHocJie mpoBeneHUs H3MEPEHUIT ONITHYECKOH MJIOTHOCTH PACTBOPOB

NPOBOAAAT  pacyeT KOHUEHTPALMHM  «METAUIMYECKHX> SII0B H
CTATHCTHYECKYI0 00pa00TKY MOJTYYEHHBIX Pe3yJIbTATOB:
1) cpennee 3HaueHHME W JAUCHEPCUS CBETONOIVIOLICHUS HCCIEAYEMOTO

pacTtBopa

3 _
YA, S (A -A)?

N i 2 _ix
AX— 3 ’SAX 2

2) aHAJIOTHMYHO PACCYMUTHIBAIOT CpeAHEE 3HAYCHWE W JUCIICPCHUIO
CBETOTIOTJIOMICHHS CTaHAAapTHOT'O pacTBOpa

3) cpemHee 3HAUYCHHE OMpEASIAEMON KOHIGHTparuu (MKI/MJI) H e
JIOBEPUTENbHBI HHTEPBA

EX:CCTf‘—X
Act
—2 —2
— Cior AoS2 + AxS2.
ANxzt(p:f)%;rﬂeS= o NO/TA” . 1(0,952) = 4,3
NO

4) Fp dHHUIIbI J1OB ep HUTCIIBHOT' O I/IHTepB aJia Cp CAHCIO 3HAYCHUS p GBYJ'II)T&TO B
aHaJIn3a
C=C+AC

5) BOCHPOM3BOAMMOCTH PE3YJILTATOB aHaau3a (OTHOCHTEIILHOE
CTaHJIapTHOE OTKJIOHEHUE
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PA3JIEJI 2

BEHIECTBA, U30/IUPYEMBbIE
MNEPEITOHKOM C BOJASIHBIM TAPOM

mA)

20 4

154

10 3
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3AHSATHUE 2. I'pynna BelecTB, H30JMpPYyeMbIX U3 OMOMaTepuajia
MEePEeroHKoM ¢ BOJAAHBIM IIapOM.

HEJb 3AHATUSA: m3ydyeHue METOAOB M30JMPOBAHUS, OCBOCHUE
METOJUK HW30JUPOBAHMS W Ka4YeCTBEHHOIO OOHAPYKEHUS «JIETYUHX» SJI0B
P XUMHKO-TOKCUKOJIOTMYECKOM HCCIIEIOBAaHUU.

X0/ 3AHATUA
** KOHTpPO/Ib HCXOHOTO YPOBHS 3HAHUH

1. Knaccudukaius «JieTyaux» s10B.

2. OOmue ¥ 4YacTHbIE METOJbl M3O0JUPOBAHMS «JIETYUHX» SIJIOB
(MaKpOUC TS LU (puc. 2.1), JUAC TUJUISIAS (puc. 2.2),
MUKPOJUCTWIISIIUS, Tapo(a3HbIii METOJ, SKCTpaKIHs OpraHUYeCKUMHU
PacTBOPUTEIISIMU U JIp.) — cM. «IIpuioskeHue.

3. VYcnoBus M30JMPOBAHMS JIETYYUX TOKCUKAHTOB METOOM
NEPETOHKU C BOJSHBIM IapOM.

4. OcoOEHHOCTH HM30JUPOBAHUSA CHUHWILHOM M YKCYCHOW KHCIIOT,
STUJICHTIMKOJS (puc.2.3), TeTpa3TUIICBUHIIA, METAHOJIA.

5. (CxeMa uCCJIEe0BAHUS «JIETYIUX» S0B.

6. Meronbl KayecTBEHHOr0 OOHAPYXEHHUS M KOJIUYECTBEHHOIO
ONPEAENICHUS «JIETYYUX» SJ0B.

6. TecT-KOHTPOJIb 1O PEAKIUSIM KaueCTBEHHOTO OOHApYKEHUS W
KOJIMYECTBEHHOTO OIPEJENICHUs «JIETy4yux» s1oB. B mosyuenHom Ouiere
OTMETUTH MPABWJIbHBIC OTBETHI M HANKMCATh YPABHEHUS PEaKIIHil.

[lpumep TecT-KOHTPOIsE 1O Teme «BemecTBa, u30IMpyeMbIe
NEPEroOHKOM ¢ BOJSTHBIM Mapom»: buner No
a. MerunoBeii coupT B IPUCYTCTBUU
dhopMabIeTHIa MOKHO OTIPEIETUTh M0 peakmuu: 31 — ¢
XpOMOTPOTIOBOM KHCJOTOM; 32 — ¢ CATMUMIOBOM KUCIIOTOM;
33 — ¢ KOJICMHOM M CepHO# Kuciotoi; 34 — oOpazoBaHus
nonodopma; 35 — ¢ pypdyposaom; 36 - merogom [KX; 37
— MetogoM Kpamapenko. OTMETUTH NIPaBUIILHBIE OTBETHI U
HanucaTh YPaBHEHUS! COOTBETCTBYIOIMX PEAKIUI.

b.  Dranon pu CyZ1€0HO-XUMHYECKOM
MCCJIEJOBAHUH ONPEAEIAIOT KOJIMYECTBEHHO: 38 — METOA0M
IKX; 39 - wMmerogom  dotomerpuu; 40 —
rpaBuMeTpudaeckum  MmeroagoMm; 41 - wmerogom UK-
CIIEKTpOCKOoMUu; 42 — METOAOM KOMIUIEKCOHOMETpUH; 43 —
METOJIOM pedpakToMEeTpUN. OTtmeTuTh HOMEpa

IMPaBUJIbHBIX OTBCTOB.
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Puc.2.1. Anmapar j1s IeperoHKH JIETy4HX $1JI0B C BOJISTHBIM HapOM.
1 — mapooGpasoBarenb; 2 — KpYIJIOJOHHaI KoJjiba ¢ OnomarepuaioMm; 3 —
XOJIOMUIBHUK; 4 — PUEMHUK; 5 — BOIsIHAs OaHs.

35




Puc. 2.2. Anmapar ¢ aedsiermMatopoMm sl JUCTHUIIAUA JIETYIUX
TOKCUKAHTOB. 1 — ropenka; 2 — Oans; 3 — kojba ¢ Ouomarepuaiom; 4 —
IIAPHUKOBBIN JIepriermaTop;5 — TepMOMETp; 6 — XOJIOAWIBHUK; 7 — aJUTOHXK; 8
— NPUEMHUK.
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Puc. 2.3. [Ipubop 171t N30IMPOBAHUS STUIICHT JIMKOJIS.

1 — xpyriopoHHas koiba c OuomarepuaioM U OeH30J0M; 2 —
NPUCTIOCOOJIEHHE T yJIaBJIWBaHWS BOJBl W OTWIEHIJMKONA, 3 —
XOJIOTUTbHHUK.

JlaGopaTopnasi padota

[osyuuts y npenogasatens 10 miu kpoBu (Mo4n), coaepkaiiei
«ieryuue»  anapl. Onucarth XapakTep M CBOMCTBA MOJYYEHHOIO OOBEKTa
(3amax, mBeT, o00BeM, Hammume npumecer, pH). Iloxydennyro
OMOJIOTHYECKYIO JKMJIKOCTh TMOAKUCITUTH 20% pacTBOpOM  IIIaBENICBOM
KUCJIOTHI 10 pH=2 1o yHuBepcanbHON MHAMKATOPHOUN Oymare U IEpEeHECTU B
KPYIJIOAOHHYI0 KO0y (prc.2.1). EMKOCTh M3-1101 OHOIOrHYeCKOM KUIKOCTH
OBaXAbl TPOMBITH 10 MJI BOJBI OUYMILEHHOMW, CIMBasi MPOMBIBHBIE BOJbI B
KOJIOY 1t meperoHku. KonlOy cpasy ke 3akpbiTh MPOOKOM, CHAOKEHHOM
CTEKIITHHOW TpyOKoi. Uepe3 TpyOKy, MOXOISAIIYIO MOYTH A0 JHA KOJIOHI,
NPUCOCUHUT KOJOY MJii MEpEeroHKW K mnapooOpa3oBaTeNto C KUISLIEH
BoJI0M. KosiOy ¢ OnomarepuanoM NpuUCOEIUHUTH K XOJOAMWIbHUKY JInOuxa.
Ha xoHen XonoauibHUMKA HaaeTh AUIOHX I CTEKaHUS IUCTHIUISITA B
npueMHUK. Bo Bpemsi meperoHkd Bojaa B MmapooOpasoBarelie U B BOJSHOM
OaHe, B KOTOPYIO YCTaHOBJIEHA K0J0a JIsl IEPErOHKHU, JOJDKHA ObITh Harpera
no kwureHus. [IpoBOAWTH TMEpPEeroHKy C BOMASHBIM TAPOM JI0 TOJydEHUS
nuctTiwugTa oo0remoM 10 ML

37



AHAJIM3 IUCTIWLIATA XMMHUYECKUM METOI0M.

BbINONHUTE XMMHWYECKUH aHAIM3 MOJYYEHHOTO JUCTUIUIATA C
MPUMEHEHUEM  TIEPEUMCIICHHBIX  HIKE  AHATMTUYECKHX  PEaKIM
(‘1aGopaTOPHBII JKYpHAJI CTYAEHTHI 3aM0JIHSIOT 10Ma NPH MOATOTOBKE K
JIa00PATOPHO-IK3aMEHALIMOHHO ceccun). [Ipu BBITIOJIHCHU U
UCCIICIOBaHUSI HEOOXONMMO TPHUJEPKUBATECS  OMPEIEICHHONW  CXEMBI
KAQUECTBEHHOTO aHalIW3a JUCTWUIATA: TPU TOJOXKUTEILHOM PE3yJbTaTe
pEaKIMy OTUICIUICHUS OPTaHUYECKHA CBSI3aHHOIO XJIOpa MPOBOJUTCA
BHYTPUTPYIITOBAsT HWIACHTH(PHKAIWS TaJIOTCHIPOM3BOIHBIX YTJIEBOJIOPOIOB
amdaTnyeckoro psga. 3aTeM BBITIOJHSIOTCS PEAKIUd KavyeCTBEHHOTO
oOHapyxeHus ¢popmalibjieruna, nogohopMHas poda, peakius ¢ pacTBOPOM
xnmopuna xenesa (I1l). C yderom mnomydyeHHbIX pe3yJabTaTOB MPOBOJSATCS
JOTIOJIHUTENbHBIE MOATBEPKIAIOIINE UCCIIEAOBAHMS.

Jnst  upeHTuPUKAIUU  <«JIETY4YHUX» SIJI0B  MPOBOJAT  CJICTYIOIIUE
XapaKTEePHBIE PEAKIUU:

Xuopajaruapar
Peakuust oTmienyieHns: OpraHuueCKy CBI3aHHOTO XJIopa.
Peakiust 00pazoBaHusi U3OHUTPUIIA.
Peaknusa ¢ peaktuBom ®enunra.
Peaknus ¢ peakruBom Hecciepa.
Peaknus ¢ pesopuuHOM.
Peakuns @OymxuBapa.

Xuopogopm

Peakuus oTiienuie H1si OpraHMYecKM CBSI3AaHHOTO XJI0pa™.
Peakmust oOpazoBaHus H30HUTPHIIA.
Peakuus c pezopyunom.
Peaxyusn c peakmueom Denunza.
Peaknua @yxuBapa.

1,2-nuxaop3Tan
Peakumst oTiienJieHMsi OPraHu4eCKM CBSI3AHHOTO XJI0pa.
Peaknua @yxuBapa.
Peaknus ¢ nepuogatoM Kaimsi 1 XpOMOTPOTIOBOM KHCJIOTOM.
Peaxiusi 06pazoBaHus alleTUIICHU]1A MEJIH.
Peakuus ¢ xuHOIMHOM.

YeThIpexXXJI0PUCTBIN YIJIePoa

Peakuus @yoxkusapa.
Peakuyusn omuienienusn op2anuydecKu CeA3aHH020 XJ10pa.
Peakmust oOpazoBaHus H30HUTPHIIA.
Peakuyusn c pezopyunom.

Dopmaiabaerua
1. Peaxuyus c pykcunceprucmoii Kuciomoii.

LR OOhwhE ook E

=L\
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Peaknust ¢ XpoMOTPOIIOBOM KUCIJIOTOM.

Peaxyus c pezopyunom.

Peakuyusa c peakmueom Denunza.

Peakiust BoccTaHOBJIEHUS HOHOB cepedpa.

Peakius ¢ KOIeMHOM B CEpHOM KHUCJIOTE.
AlleTOH

1.Hoooghopmnasn npooa.

2.Peakyus ¢ HUmMponpyccuoom Hampus.
3.Peaxyus c ¢pypgpyponom.

4.Peakiusi ¢ 0-HUTPOOCH3AIBICTUIOM.

MeTtanou
1. Peaknud ¢ caMIuIOBOM KHUCIOTOM.
2. Peakuus okuciieHus 10 (popMaibaeruaa ¢ ero mnociae yonmm
00HapyKEHUEM.
JTaHOJI
1. Peakuyus oopazosanus uooogopma
2. Peakuus nonyuenus ayemanboecuod.
3. Peaxyusa nonyuenus smunayemama.
HN30amunoBblii (M1300yTHIIOBBII) CIIUPT.

1. Peaxnus mojgy4eHus CIOKHOTO 3(hupa c YKCyCHON KUCIOTOM.
2. Peaknus OKHCIICHUS TTIEpMaHTaHATOM KalHs B KACJIOH Cpere.
3. Peaknus ¢ mapa-IuMeTHIaMUHOOCH3 b HIIOM.

I THJIEHIJIUKOJI b
1. Peaknuus co CBEXEOCaXIEHHBIM I'MAPOKCHIOM MEIU.
2. Peaknmsi OKHCJIEHHS a30THOM KHCJOTOM C TOCJETYIOIIM

00Hapy>KEHHEM I11aBEJICBOM KUCIIOTBHI.

3.

Peakumst oKuCJIEHHUS TIEPHOJATOM KaliMsl C IOCJEAYIOUUM

oOHapyxeHreM GopmaltbIerua.

H>wnh e

Hw e

=

w N

CuHWIbHASI KHCJI0TA
Peaxrust o6pazoBanust OEpIMHCKOM JIa3ypH.
Peakmmst 00pazoBaHus poaHuaa xeesa.
Peakrmust oOpazoBanust OCH3WAUHOBOM CUHHU.
Peakuysi ¢ NMKpUHOBOM KUCJIOTOMN.

YKcycHast KHCJIOTA
Peaxuyus c xnopuoom sceneza (111).
Peakuus obpazosanus smunayemama.
Peakmust ¢ HUTpaTOM JIaHTaHA U HOJIOM.
Peakmust oOpazoBaHus HHIUTO.
DeHoJI

Peaxuusn c xnopuoom sncenesa (111).
Peakuus oOpazoBanus uHAOQEHONA.
Peakrmust ¢ GpoMHOM BOAOM.
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Peaxius JIubepmana.
Peakmusa ¢ peaktuBom Musuiona.
Kpe3oabl

1.  Peaxmus c xmopuaom xenesa (11).

2. Peaknms ¢ peaktuBoM MuioHa.

3. Peakmum oTiinuus Kpe30JiOB.

llpumeyanue: * - peaxkyuu, ommedeHHbIE IHCUPHBIM WPUDIOM,
BLINONHAIOMCSL HA 1AOOPAMOPHOM 3AHAMUU NO MEMOOUKAM, NPUBEOECHHbIM
Hudice.

ok

METOJWUKHY BBITIOJTHEHUSA PEAKIIMI OBHAPY KEHUSA
HEKOTOPBIX JIETYUYHUX A10B

Oo6napyxenue Gopmaabaeruaa.

Metoauka BBIIOAHEHUS PEAKIIMH C XPOMOTPOTIOBON KUCIOTOM.

B npoOupky BHOcAT 3—35 Kamenb HCCIEAYyEeMOIro pacTBOpa WIU
auctwnisita, 4 Ma 6 M pacTBOpa CEpHOM KHCJIOTBI M HECKOJIBKO
KPUCTATUKOB XPOMOTPOIIOBOM KHUCJIOTHI, @ 3aT€M MPOOUPKY HarpeBaroT B
teueHue 10 mun Ha BojsiHOM Oane 1o 60 °C. [lpu Hammyuun Gopmarnbaeruia B
npo0e mosiBisieTcs (hHUOJICTOBAsT OKpacka.

Bmopoi eapuanm peaxyuu. B npoObupky BHOCIT 1 MJI UCCIIeyeMOro
pactBopa, 0,2 ma 1 %-ro pacTBOpa XpOMOTPONOBOM KHCJIOTHI B
KOHIICHTPUPOBAHHOW CEpHOM KHCJOTE, a 3aTeM MPUOaBIAIOT S5 MI
KOHLIEHTPUPOBAHHOW CEpHOM KHUCIOTHI U B30anThiBaloT. llosiBrieHue
(uoJIETOBON WM KpPacHO-(PHOJIETOBOM OKpAacKM YKa3blBAET HA HAINYUE
dbopmanpaeruaa B NCCISAYEMOM PaCTBOPE.

SO3H SC3H HO35
o e e
+ H—C—H ——
. < O
S03H 503H HO3S
SO3H HO3S SO3H HO35
+ 0 — + H20
Ay O T O
SO3H HO3S SO3H HO3S
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Metoavka BBITIOIHEHUS PEaKINK C (PYKCHMHCEPHUCTON KUCTOTOM.

B npoOupky BHOcAT 1 M uccienyeMoro pacteopa M 2—3 Karuiu
KOHLEHTPUPOBAaHHONW  cepHOil  kucioThl.  Coaepxumoe  OpoOUpKU
B30QNTHIBAIOT U OXJIAKIAIOT MPOTOYHOW BOJOM, 3aTeM MNpuOaBsAOT 1 mi
pacTtBopa (GyKCUHCEPHUCTON KHUCJOTHI. [losiBIeHHe cuHe-(hUOJETOBOM WU
KpacHO-(pHOJETOBOM OKPACKU YKA3bIBAET HA HAIIMYUE (pOpMaibAEeTHIA.

_OH
NH, NHSO,H NH=S0,CH
S0, HCOH
_OH
NH, NHSO,H NH-80,-CZ11
(hYKCHHCEPHHC 143t H

mapaivReHIT ! .
' KACIOTA PUBOBASL OKPACKR

MertoavKa BBITIOJIHEHHS PEAKIIMY ¢ METUICHOBBIM (DHOJICTOBBIM.

B npobupky BHOCAT 1 mut uccnegyemoro pactsopa u 0,5 mu 10 %-ro
pacTBOpa CEpHOI KHUCIIOTHI, a 3aTeM NPHUOABIIAIOT TaKOM ke 00beM pacTBOpa
METHJIOBOTO ¢duosieToBoro, 00€eC1IBEYEHHOTO cylbpurom 1001
ruapocyiabhuTtoM Hatpusa. llpu wHammuum ¢dopmanmbreruga B - mpoOe
HosIBJIsIETCsl CUHe-(bUOJIETOBasi OKpacka. JTa peakiuus He creuurpuyHa s
oOHapyxeHus popmanbaeruaa. Ee 1aioT u HeKoTopble APYrue ajibIerUIbL.

MetoarKka BBITIOJHEHNS PEAKIUY C KOJIECMHOM M CEPHOU KHUCIIOTOM.

B dapdopoByro wamky BHOCAT 1 MII HCCleIyeMoro pacTtBopa H
OpuOaBIAOT S5 M KOHIIEHTPUPOBAHHOM cepHOl kucioThl. Ilocne
oxJaxxaeHus KuaKocTu mpuoaBisoT 0,02—0,03r koxewna. [Ipn Hammawnm
dbopManpaeruaa cpazy wim yepe3 5—10 MuH nosBiseTcs: cuHe-(roJIeToBas
WM KpacHO-(proJieToBast OKpacka.

MetorKka BBITIOJIHEHUS PEAKIINH C PE30PIIMHOM.

B npoGupky BHOocsAT 1 M uccnenyemoro pacteopa u 1 mu 1 %-ro
pactBopa pesopumHa B 10%-M pacTBope runpokcuaa Harpus. Cmech
HarpeBaroT B TeueHue 3—35 MUH Ha BojsgHOM Oane. [losiBriieHne po3oBoi wim
MaJIMHOBOW OKPACKM yKa3bIBaeT Ha HaIM4YKUe GopMalibJeruaa. ITy pPEeaKIfio
JAI0T YKCYCHBIN ajbaerus, akposeut, Gpypdypos u ap.
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Meronuka BbIIIOJIHEHUS PEAKIIMK BOCCTAHOBJICHHSI HOHOB cepedpa.

B xopo1o ouninieHHyro OT upa npoOupKy BHOCAT 5 kamnenb 1 %-1o
pacTBopa HHTpaTa cepeOpa W To KammMm mpudaBsioT 10%-i pacTBOp
aMMuaKa 10 pacTBOpEHUsI 00pa30BaBILErocs ocajaka ruapokcuna cepedpa. K
MOJTy4€HHOMY PacTBOPY MPHUOABIISAIOT 1 MIT HCCeyeMOoro pacTBopa, a 3aTeM
CMECh OCTOPO’KHO HarpeBalOT Ha IUlaMeHu ropenku. [lpu Hammuuun
dopmanperua MPOUCXOAUT  peakiust  00pa3oBaHHsl  «CEPEOPSHOTO
3epkaia». JTa peakuus ycremHo npotekaer npu pH = 8...9. HarpeBanue
npoOUpKH JODKHO ObITh yMepeHHBIM. [lpu BbICOKOI Temrmeparype
«cepedpstHOE 3epKasio» He 00pa3yercs, a BelaaeT Oypblil 0canok cepedpa.

Meroiuka BBINOJIHEHUS PEAKIIMU C peakTUBOM DenuHra.

1 My ucciaemyeMoro pacTtBopa BHOCAT B MPOOHUPKY, B KOTOPYIO
npudasmsaroT 1—2 kammm 10 %-ro pacTtBOopa ruapokcuiga HaTpHs 10
MeJI0OYHON peaknuu (10 JTaKMYCy), a 3areM NpHOaBISAIOT 2—3 Karuiu
peaktuBa Penmunra. )KuaKoCcTh MHTEHCUBHO B30AITHIBAIOT M HArpEBalOT Ha
IJIaMEHU Ta30BOM ropenku. OOpa3oBaHUE KENTOrO0 WM KPAaCHOTO OCajKa
yKa3bIBaeT Ha HajMuue (GopMalibJeruaa B UCCIeayeMOM pacTBope.

COONa COONa
2 E‘HOR + HCOH + 2H,0 —®2 cpoy + HCOOH  + GO
Cu
cHo~ CHOH
COOK COOK
ITAaHOJI

MerTo1¥Ka BBITIOJIHEHUS PeaKuy 00pa3zoBaHus noaodopma.

B npobupky BHocsAT 1 M uccinenyemoro pacteopa u 2 mMia 5 %-ro
pacTBOpa THAPOKCHAA HaTpus WM KapOoHara Harpusa. K 3Toil cMmecu mo
KaruiaM npubasisitor 1 %-it pacTBop voaa B 2 %-M pacTBope MOAUAA KaIHs
10 cJ1abo-kKeNToil OKpacKu. 3aTeM CMeCh HECKOJbKO MHMHYT HarpeBaroT Ha
BostHOM Oane (50 °C). IIpu HamM4Yuu 3TUIIOBOTO CIIUPTA OIIYIIACTCS 3arax
noaogopma.

I, + 2 NaOH — NaOlI + Nal + H,0
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C, HsOH + NaOH —CH 3;CHO + Nal + H,0O
CH 3COH + 3NaOI — CI;CHO + 3NaOH
CI3CHO + NaOH —CHI; + HCOONa

MeroavKa BBINOJIHEHUS PEaKUUU 00pa30oBaHMs YKCYCHO-3THIIOBOTO
adupa.

B npo6upky BHOcaT 1 Mi uccnenyemoro pactsopa u 0,1 r amerara
HaTpus, 3aréM OCTOPOXKHO MO  KaljsiM  MpHUOaBIsAIOT 2 M
KOHILICHTPUPOBAHHON CEPHOWM KHUCJIOTEl. CMeCh HAarpeBarOT Ha IUIAMEHU
ropenku (Jiydile HarpeBaTh NpoOUpPKY Ha nmapauHOBOM MM TIIMUEPUHOBON
OaHe) 10 BbIJEJTICHUS IMy3bIpbKOB rasa. llosBienue cnenuduyeckoro 3amaxa
YKCYCHO-3THWJIOBOTO 3(pupa yKa3bIBaeT Ha HaJIM4YME 3TUJIOBOTO CIHUPTA B
UCCIIENYEMOM PacTBOPE.

CH;COOH + CH,CH,COOH — CH;COOC,Hs + H,O

Metonvka BBITIOJIHEHUS PEaKINK 00pa30BaHus dTUIOEH30aTa.

K 1 wmn wuccnenmyemoro pactBopa mpuOaBmsiioT 1—2 kamm
oenzommxiopuaa. [Ipyu yactom B30anThIBAHUM CMECH K HEW TPUOABISIOT T0
karsiM 10%-i pacTBOp TMIPOKCHIA HATPUS JO UCUE3HOBEHUS YIYILITMBOIO
3amaxa OeHzowmxiopuaa. [losBienue 3amaxa >TWIOEH30aTa yKa3bIBaeT Ha
HaJIMYUE 3TUIOBOTO CIHUPTA B Mpooe.

Lol COOC,H;

CHOH 4 - ¥ HCI

Mertonuka BbIOJIHEHUS PEAKIIMY 00pa30BaHNUs alleTallbAerUa.

K 1 mn uccnemyemoro pactBopa mpubaBmsaiorT 10 %-it pactBop
CEpHOM KHUCJIOTHI JI0 MOJIy4eHHUsl KUCIIOU cpeapl (o gakmycy). K atoit cmecu
no kamsM npuOasisioT 10%-i pacTBOp AuXpoMara Kajus 10 TeX Mop, IoKa
KHUJKOCTh HE CTAHET OpPaH)KEBO-KpacHOW. CMeCh OCTABIIFOT HA HECKOJIBKO
MUHYT NpU KOMHaTHON Temmeparype. [Ipm HamMuuu 3TUIOBOTO CIHpPTa B
UCCJIEIyEMOM PacTBOPE MOSABIISIETCS 3arax aueTalbIeruia.

3C, HsOH + K,Cr,0; + 4H, SO, — 3CH;COH + Cry(SO,); + K,SO,
+H,0

Oo6HapykeHre U30aMHJIOBOTO CIIUPTA
Merto11Ka BBITIOJHEHUS PEAKIIUU ¢ CATUIIMIOBBIM aJTbJIETUIOM.
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B dapdopoByto yaliky Kk 0CTaTKy MOCJIE BbIIAPUBAHUS TUITUIOBOIO
sapupa mpubaBmsitor 1 ma 1 %-ro CUpPTOBOTO pacTBOpa CAIUIIMIOBOTO
alpaernia M 3 M KOHIEHTPUPOBAaHHOW cepHOM KucioTel llocre
OXJIKIEHUS COJEpKUMOTO (papopoBOI HalIKK €€ MOMEIIAIT Ha 3 MUH Ha
KHTISIIIYIO BOJIsTHYIO OaHro. [losiBiieHre po30BO-KpacHOW OKPACKH YKa3bhIBACT
Ha HaJIMYHME W30aMUJIOBOTO crmupTa B mpobde. Ilpu Gonpmmx KoamuecTBax
M30aMUJIOBOTO CIIUPTA OKpacKa )KUIAKOCTHU MOSIBISIETCS O€3 HarpeBaHusl.

Meronuka BBITIOJTHCHUS DPEAKITUU C n-
JUMETHIIAMUHOOCH3 ATBACT HIOM.

B dapdopoByro gamky k octarky mociie UCIapeHus dhupa BHOCAT
5—10 xamemp 5 %-ro pacTBOpa N-IUMETWIAMHUHOOCH3abICTHIA B
KOHIIEHTPHPOBAHHOW cepHO# kucioTe. [losBieHrne TeMHO-KpacHOUW OKpacKu
yKa3bIBaeT HAa HAIMYWE M30aMUJIOBOrO crnupTa B mpobe. [lpu pasbaBneHun
KHJIKOCTH BOJIOM OKpacka MepexouT B (PHOIIETOBYIO.

Metoavka BBITIOJIHEHUS PEaKIIMU 00pa30BaHUs M30aMUJIAIeTaTa.

K octartky, Haxomsmemycs B dappopoBoii valike mocije ucrmapeHus
adupa, MPHOABIAIOT 2 KaIlJIM KOHIICHTPUPOBAHHOW CEPHOMN KHUCIOTHI M OKOJIO
0,03 r BeIcymIeHHOTO arerata Hatpus. [Ipu cmabom HarpeBanuu ¢apPopoBoit
Yallki OIIyIIaeTCsl 3amax HM30amuialerara (3amax TPYIIEBOM SCCEHIIHNH).
DTOT 3amax CTaHOBHUTCS 00Jice BBHIPAKCHHBIM, ©CJIM IMOJ KOHEIl PEeaKInd K
CMECH pearupyrommx BemecTB npuoaBuTh 20—25-kpaTHbiii 00HEM BOJBL

2CH;COONa + H,SO, — 2CH;COOH + Na,SO,
(CH;),CHCH,CH,0OH + CH;COOH — (CH,;),CHCH,CH,COOCH,
+H,0

Merto11Ka BBITIOJHEHUS PEAKIIMU OKUCICHUS W30aMUJIOBOTO CIIUPTA.

Ocrarok, Haxomsmmuiics B ¢apdopoBOl dYallke, CMBIBAIOT B
NPOOHPKY C MOMOIIBIO JUATHIOBOTO 3(Upa, KOTOPHIA 3aTeM BBINIAPHUBAIOT
nocyxa. K octarky B npobupke npubapmisror 3—35 kamnenb 10%-ro pacTBopa
NepMaHraHara Kajius W Takou jXe 00beM KOHIEHTPUPOBAHHOW CEpHOMU
KuCIOTHL [IpoOupKy HarpeBaroT Ha KUISIICH BOJSIHOW OaHe B TeueHHE 1—2
MmuH. [locne sroro nosBsieTcst cialbli 3amax anbjAeruaa N30BaJepUaHOBOM
KHUCJIOTHI, a 3aTeM — 3arax U30BaJIePUaHOBOM KHUCIIOTHI.

S(C H3)2C HC H2C HZO H+2KM nO4+3H2804—>
5(CHs),CHCH,CHO+2MnS0,+K,SO,+8H,0

AneroH

Merto1rKa BBIHOJIHEHUS PEAKIIMH 00pa30BaHU HOH0MopMa.
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K 1 M uccnenyemoro pactsopa npudasisitor 1 ma 10 %-ro pactBopa
aMMHaka M HECKOJIbKO Kamelb pacTBOpa uoma B uoauae Kammsa. B
OpUCYTCTBUU alleToHa oOpa3yercs KeNThlii ocagok uojodopma ¢
XapaKkTEpHBIM 3a1aX0M, a €0 KPUCTAIUIBI UMEIOT XapaKkTepHYO GopMy.

I, + 20H — 10 + I'+ H,0
30I" + CH;COCH; — 13CCOCH 3+ 30H
I;,CCOCH; + 30H — CHI; + CH;COO"

Merto11Ka BBITIOJHEHUS PEAKITUU ¢ HUTPOIPYCCHUJIOM HATPHSL.

K 1 Mn uccnexyemoro pactBopa npubapisitotr 1 mi 10%-ro pactsopa
ruapokcHuaa HaTpusd U S Kanenb 1 %-To CBEXENMPUTOTOBJICHHOIO pacTBOpa
HUTpompyccuaa Harpus. llpu Hamuuuu aneroHa B TpoOe MOSBISIETCS
KpacHas WM OpaHXeBo-KpacHas okpacka. [Ipu pobaBnennun 10 %-ro
pacTBOpa YKCYCHOUM KHUCIIOTHI J0 KUCJIOW PEakIMy 4epe3 HECKOJIbKO MUHYT
OKpacKa MepexoJUT B KpacHO-(hHOJIETOBYIO I BUIITHEBO-KPACHYIO.

CH,COCH; + Na,[Fe(CN)sNOJ+2NaOH .
Na,[Fe(CN);NO=CHCOCH,]+2H,0

Mertoavka BBITIOIHEHUS peakiuu ¢ Gypdyposiom.

K 1 mn uccnemyemoro pactBopa mpuOaBisiroT S5 kamenb 1 %-ro
pactBopa Qpypdyposa B striioBom ciiupte (96°) u 3 karm 10 %-ro pactBopa
ruapokcuaa Harpus. Yepes 3— 5 MUH K 3TOM KuUIKOCTH TpruOaBstroT 10—
12 xanenb KOHIICHTPUPOBAHHOW XJIOPOBOJOPOIHON KUCIOTHI. [Ipy Hammauu
alleTOHA MOSBIISIETCS KpacHast OKpacka.

5 / \ +  CHyCOCH; / \ / \

[

H
0 c—" 0 CH=C-C0-CH=CH 0

AN

o

Metonuka BbIIIOJIHEHUS PEAKIIMH C 0- HUTPOOEH3a/IbJIETUIOM.

B npoGupky BHOCAT 3—b5 Kamens HCCIeayeMOoro pacTBopa M Karuio
HACBIIIEHHOTO pacTBOpa O-HUTpoOeHsampaerunga B 2 M pacTBOope
rupokcuaa Harpus. CMech cllerka HarpeBaroT Ha BOASHOW OaHe, a 3areM
OXJIKIAIOT J0 KOMHATHOW Temrmeparypel. Ilociae 3Toro B mpoOHpKy
npubasisaoT 1 mia xsmopodopma u B3OanThiBaloT. [lpu Hamuuuum areroHa
o0Opazyercst UHAMUTO (XJI0pO(POPMHBI CJIOK MPHOOPETAET CUHIOK OKPACKY).
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NOZ NOQ
CH,-C-CH, + @: — - .
H
‘ CH,COCH;
0 C/ o

T-oH

H

DeHo
MertoavKa BBITIOJIHEHHS] PEAKIIMY ¢ OPOMHOW BOJIOH.
K 0,5—1,0 Mn uccineayemMoro pactBopa ImpuUOaBsIOT 3—35 Karesb
6poMHoit Boabl. [Ipu Hamuuum ¢eHosa B UCCleayeMOM pacTBope oopazyercs
JKEJITOBATO-0eNbIN 0CaZ0K TpUOpoMPeHoJIa.

CH
Br Er
+ BBrE E— + =HEBEr
Er

Merto1vKa BbINOJHEHUS UHI0(DEHOJIOBOM PEaKIIUH.

K 0,5—1,0 M wmcciaemyemMoro pactBopa MpHOaBISIOT | Karumo
aHWIMHA W 2 MJI pacTBopa Trumnoxjoputra HaTpus. l[losiBieHue rpsa3HO-
(uosIeTOBON OKpacKM YyKa3blBaeT Ha Hanuuue QeHona B mpobe. Ilocne
npuOaBJICHUST aMMHUaKa TOSBIISIETCSl YCTOMUMBAsI CHHSS OKpacka.

OH
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NH, +  HOCl — w ne + Hy0

H
e Oy ==
. OH
Cl

HHIO G eHom

Mertovka BeITIOJHEHUS peakimu JIndepmana.

1—2 kammm wucciaemyeMoro pacTBopa (Jydie Oparh pacTBOp
HCCIIEYEMOTO BEIIECTBA B JUATHIOBOM 3(HUPE) BHOCAT B MAICHKHUIA THUTEITh
U BbIMapuBalOT jgocyxa. K cyxomy ocrtarky mnpubaBisioT kammo 1%-ro
CBEXXEMPUTOTOBJIEHHOTO PacTBOpa HUTPHUTA HATPUsS B KOHIICHTPHUPOBAHHOM
CEpHOM KHCJIOTE W CMECh OCTaBIFIIOT HAa HECKOJbKO MHUHYT. Ilocne
OXJIKJICHHSI CMECH TIO0 KalusiM MpHOaBIsIIOT 4 M pacTBOp TuHaApOKCHIA
HaTpusl 10 IIEJIOYHOW peakuuu (mo jakmycy). IlosBrneHne cuHel OKpackw,
KOTOpasi MOKET MEPEXOJINTh B KPACHYIO, a 3aT€M B 3€JICHYI0, YKa3bIBAaeT Ha
Hajn4aue peHosa B mpooe.

N-XHHOHOOECHM
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MeTo11Ka BBIMIOJHEHUS Peakiyu ¢ xjaopuaoM xeresa (11).

1—2 xammm ucciemyemoro pacTBopa nomMenialor Ha ¢(ap¢dopoByrO
IUIACTHHKY WM B MaJieHbKylo (apdopoByi0 Hamky u mnpudaBisitor 1—2
KaIlJIM CBEXENPUTOTOBIEHHOTO 5 %-r0 pactBopa xiopuzaa xenesa (III). Ilpu
HAJIMYUKU (eHosa MosBisieTcs: (PUOJETOBAas WM CHUHE-(PHOJIETOBass OKpacka,
ucyesarouas OT npuOaBJIEHUS BOAbL, COUPTA U KUCJIOT.

MeToavKa BBINOJHEHHS peakiu MIIIoHa.

B wMukporurens BHOCAT 1-2 kamimm wuCCIEIyeMOro pacTBOPa,
npubaBiAOT 1-2 Karum peaktHBa MUJIJIOHA W OCTaBJSIIOT HAa HECKOJBKO
MUHYT. Ecim 3a 310 BpeMs HE NPOHU30MIET U3MEHEHUsI OKPAaCKH, TO CMECh
HArpeBaroT /10 KUIEHUS U KUISTIAT HECKOJIbKO MUHYT. [losiBieHne kpacHoOM
OKpacKH yKa3bIBaeT Ha Hamnuue (eHoJia B mpooe.

OH OH 0
N=0 M- 0H
HNO,
—_— —_—

Z-HHTp o3 O EHOT 1,2 2 HHOEMOHOKE HM
]
0 —0Nn
M-OH H//’ AN
Hg}'-
o Q- 7H g----0
MN—-1:0

Metoarka BBIIOJIHEHUS PEAKIINY C OEH3aIbJIETUIOM.

B npobupky Baocat 0,1- 0,5 mun ucciegyemoro pactBopa, 2 Ml
KOHIICHTPUPOBAHHOW CEpHOW KHCIOTHI W 1-2 kamum OeH3ampaeruaa. llpwm
HarpeBaHUM CMECH JI0 KUIIEHUs MOSIBIBIETCS TEMHO-KpacHas okpacka. [locre
oXJIKJIeHUsI cMecH U npudasiieHus: Kk Hed 10 mut Boasl u 10%-ro pacTBOpa
TUAPOKCUIA HATpus [0 IIEJOYHOM peakuuu (10 JIaKMyCy) OKpacka
nepexoauT B cuHe-puoneroByro. [lpu B30aNTBIBAHMM 3TOTO pacTBOpa C
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JUATUIOBBIM 3(QUPOM WM XJIOPOPOPMOM OKpacka NEPEXOAUT B CJIOU
OpPraHNYEeCcKOTO PACTBOPUTEIIS.
Kpezonsl

MeToarKN BBINOJIHEHUS PEAKIINN:

0-Kpezon MoxkHO 0OHapykuTh Mpu nomolinu peakiuu JlnOepmana,
uHA0(EeHONOBOM  peakiuu, peakiuit ¢ xymopumoM  keneza  (II),
OCH3aIbIETHUIIOM U peakTUBOM MusutoHa. J{ms oTimuus o-Kpe3oJia oT M- U N-
KPE€30JI0B MPUMEHSIOT PEaKuu ¢ OeH3albIeruaoM U xyopuaom xxenesza (I11).
Peakiuio ¢ OeH3aIbIETHUIIOM Ja€T TOJBKO O-Kpe3oi. Jpyrue Kpe3osbl He
JAIOT 3TOM peakuuu. [Ipy B3anMomencTBUM O-Kpe30ja ¢ XJIOPHUIOM Kee3a
(IIT) Bo3HMKaeT cUHSIS OKpacka, a N-KPe30J ¢ ITUM PEaKTUBOM JIaeT KpacHO-
(bHOIETOBYIO OKPACKY.

m-Kpeson, kak W 0-Kpe3oJ, JaeT WHIO(PEHOJOBYIO PEaKIIHIO,
peaknuio Jlnbepmana, peakumu ¢ xmopumoM xemeza (III) m peaktmBOM
Mwinona. OgHako M-Kpe30J HE JaeT peakiuu ¢ OeHzampaeruaom. llpu
B3aUMOJICUCTBUM M-Kpe3osa ¢ xiopuaom kenesa (III) Bo3Hukaer kpacHo-
¢dbuoseroBas okpacka. J[pyrue Kpe3osibl ¢ 3TUM PEAKTUBOM JAlOT CHUHIOIO
OKpAacky.

N-Kpe3oJ1 1aet okpacky ¢ XJIOPHUJIOM Kejle3a U peakTuBOM MULIoHa.
DTOT Kpe30J HE JaeT OKpacKu ¢ OCH3aIbACTHIOM, a TaKkKe HE HaeT
uH0(eHOI0BOM peakiuu U peakiuu Jindbepmana.

BolnonHeHne MepeYMCIIEHHBIX BBIIIE PEAKIMA MPUBEACHO TMpU
OTIMCAHMH CTIOCO00B OOHapy)eHUs (heHoa.

Xiopogopm

Metonurka BbIIOJIHEHUS PEAKIIMH OTIIEIIICHUS XJI0pa.

B npoOupky BHOCAT 1—2 Mu1 uccnenyemoro pactsopa u 1 mu 10%-ro
CIIUPTOBOTO  pacTBOpa Tuapokcuna Hatpus. IIpoOupky 0OCTOpOKHO
HarpeBaloT Ha IUIAMEHW Ta30BOM Topenku B TedeHue 3—5 muH. Ilocne
OXJIAKJIEHHUS pacTBopa ero mnoakucisiroT 10%-m  pacTBOpoM a30THOM
KHACIIOTHI JI0 KHUCJIOM peakiuu Ha jJakmyc u mnpubasisitor 0,5 mia 1 %-ro
pacTtBopa HuUTpara cepebdpa. llosBrnenne 6enoro pacTBOPUMOTO B aMMHUAKe
ocaJiKa yKa3bIBaeT Ha HATMYKE XJIOPO(PopMa B UCCIEAYEMOM PacTBOPE.

CHCI; + 4ANaOH — HCOONa + 3NaCl + 2H,0
NaCl + AgNO; — AgCl| + NaNO;

Meroauka BeinoJiHeHus peakumu Oymxuapa.

K 2—3 wmn wucciaemyemoro pacTBopa TMpHOABISIOT 2 M
cBexenepersasHoro nupuauHa u 2 ma 10 %-ro pacteBopa ruapoxcuna
Hatpusi. CMmech HarpeBaloT Ha BOJSHOW OaHe B TeueHwe 2—3 muH. [lpum
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HAJIMYUKM XJopodopMa B HCCIEAYEMOM pacTBOpPE MOSIBISIETCS KpacHas
OKpacka.

i !
‘ Cl
CHCl3 + — ‘ S \‘CH-NH-CHzCH-CH—CH-< -
N/ ﬁt/ o] 0
| CI
CHCI
H\c y 2
S —CH=CH-CH2-<
o o

TIECTAKGHOBLH ambgeruy
(EpacHad oKpacKa)

Merto11Ka BBITIOJHEHUS] PEAKIUU C PE3OPILIMHOM.

B npoO6upky BHOCAT 1 mu uccnenyemoro pacteopa u 1 mi 10 %-ro
CBEXEMPUIOTOBJIEHHOTO  pacTBopa pe3opuuHa B 10%-m  pacTtBOpe
ruipokcuaa Hatpus. Ilocie HarpeBaHusi MpoOMPKH Ha KHUIAIIEH BOASTHON
Oane B TeueHue 5—10 MUH NOSBISETCS pO30Bas WIM MAJIMHOBAs OKpacka.
[TapasinebHO BBITIOHSIOT «XO0JIOCTO» OTIBIT.

Q Q oNa
/
+ HCOONa —»
OH OH

Metoanka BEINOJHEHUS pEaKIIMy 00pa30BaHUs M30HUTPHUIIA.

K 1 mn mccaemyemoro pactBopa mpubdapmstor 10 xamens 10 %-ro
CIUPTOBOTO PACTBOPaA TMAPOKCH]IA HATPUS Y OJHY KaIUIk0 BOJHOTO PacTBOpa
anwiiHa. JKUJKOCTh HarpeBaroT Ha BoJsiHOW Oane 1—2 muH. IlosiBnenue
HENPUSATHOTO 3araxa W30HUTPUJIA YKa3bIBaeT Ha HaMM4uue xyiopodopma B
npooe.

CHCIl5+RNH,+3KOH—RN=C+3KCI+3H,0

MeToavKa BBINOJHEHHS PEAKIIUU C peakTUBOM DeiiHra.

B nmpob6upky BHOCAT 2 M uccieayeMoro pactsopa, 2 mu 10 %-ro
pacTBopa TUIPOKCHIA Hatpust M S Kameib peaktuBa DenuHra, a 3arem
HarpeBaroT Ha BOJsHOW Oane. Ilpu Hamuuum xsopodopma B HCCIETYEMOM
pacTBOPE BBINIAAET KENTHIN OCANOK, MEPEXOASIIMN 3aTEM B KPACHBIM.

K,Na, [C u (C4 Hgos)z] +2H20 —2KN aC4 H4OG+ C U(O H)2
2CU(OH),+HCOONa— Cu1,0 | +CO,1+2H,0+NaOH
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Xuopaaruapar

MeTtoauka BEINOJHEHUS peakIuK ¢ peakTuBoM Hecciepa.

K HECcKOJBbKHMM KarumsiM HCCIIEIyeMOro pacTBopa MpuOaBisSioT 2—3
Karmm peaktuBa Hecciaepa u  B30aITBIBAIOT KUAKOCTH. [lpw Hammuuu
XJIOpaIryapara B HCCIEAYEMOM pacTBOpE 00pa3yercss KUpIUYHO-KPaCHbBIM
0Ca0K, KOTOPBIN 3aTeM CTAaHOBUTCS I'PSA3HO-3€JICHBIM.

CCI3CHO + K;HgJ, + 3KOH—Hg| + CCI;COOK + 4KJ + 2H,0
YeThIpexXxJI0PUCTBIN YIJIePo

MeroanKka BBIOJIHEHUS PEAKIUY OTHIETIEHHS XJI0pa.

B npoOupky BHOCST 1—2 Mi1 uccaenyemoro pacteopa u 1 mi 10%-ro
CIIUPTOBOTO  pacTBOpa TuJpokcuaa Hatpus. [IpoOupky 0CTOpOKHO
HarpeBalOT Ha IUIAMEHW Ta30BOM ropenku B TedeHue 3—S5 muH. llocne
OXJIAKJIEHHUSI pacTBopa ero mnoakucisiroT 10%-m  pacTBOpoM a30THOM
KHUCJIOTHI JI0 KHUCJIOW peakiuu Ha jakmyc u mnpuoasstor 0,5 ma 1 %-ro
pactBopa HuTpara cepedpa. llosBnenne O6en10ro pacTBOPUMOTO B aMMHUAKE
OCaZlKa yKa3blBa€T HA HAIMYHME YETBHIPEXXJIIOPUCTOTO  yIiiepoAa B
UCCIIEyEMOM PacTBOPE.

Meroaunka BelnojaHeHus peakimnu DypkuBapa.

K 2—3 wmn wucciaemyemoro pacTBopa TMpHOABISIOT 2 M
cBexenepersanHoro nupuauHa u 2 ma 10 %-ro pacteBopa ruapoxcuna
Hatpus. Cmech HarpeBalOT Ha BOJsIHOW OaHe B TeueHue 2—3 muH. [lpu
HAIMYAA  YETBIPEXXJIOPUCTOrO  YIJepojJa B  HCCIEAYEMOM PacTBOpE
NOSIBJISIETCS KpacHasi OKpacka.

Merto11Ka BBITIOJHEHUS PEAKIUU C PE3OPLIMHOM.

B npoOupky BHOcsAT 1 M uccnegyemoro pactBopa u 1 ma 10%-ro
CBEXEMPUIOTOBJIEHHOTO  pacTBopa pe3opuuHa B 10%-m  pacTtBOpe
rufpokcuaa Hatpus. Ilocie HarpeBaHusi MpoOMPKH HA KHUIIAIIEH BOMASTHOU
Oane B TeueHue 5—10 MUH NOSBISETCS pO30Bas WIM MAJIMHOBAs OKpacka.
[TapayeabHO BBITIOJIHSIOT «XOJIOCTOW» OTIBIT.

Metoaurka BBIIOTHEHUS PeaKIMKi 00pa30BaHus M30HUTPHUJIA.

K 1 mn uccnenyemoro pacteopa npuOasisitor 10 xanens 10 %-ro
CIIUPTOBOIO PacTBOpPA TMAPOKCH]Ia HATPUS U OJIHY KAIUTIO BOJIHOTO pacTBOpa
anwmmHa. JKuakocTe HarpeBaroT Ha BoJsiHOM Oane 1—2 muH. [losiBrieHue
HENPUSATHOIO  3alaxa  M30HUIPWIA  YKa3blBaeT  HAa  HaJU4Me
YEeThIPEXXJIOPUCTOTO Yriepojia B Mpooe.
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MerovKa BBIOJIHEHHS] PEAKIMU € 2, 7-THOKCUHA(DTATMHOM.

Kammo uccnenyemoil )KuIKocT BHOCST B MPOOUPKY, MPUOABISAIOT 2
MJI UMKIOTEKCAHOJA, KPYNUHKY THIPOKCHAA HATpusi M HECKOJBKO
KPUCTAJUIMKOB 2,7-nuokcuHadrasmHa. CMech HArpeBarOT A0 KUIEHHUS |
IPOIOJDKAIOT HarpeBaHue B TedueHue 45—60c. 3arem pacTBOp CIMBAIOT C
HEPACTBOPUBILETOCS TMAPOKCHAA HATPUS, OXJIAXKIAIOT, IPUOABISIIOT K HEMY
2 M JeAstHOM YKCYCHOW KHUCJIOTHI M 4 MJI 3THJIOBOTO CIHPTa, a 3aTeM
B30anTeiBatoT. [lpu Hammumu CCly; B ucciienyeMoil JKUIAKOCTH TMOSIBIISIETCS
CBETIO-Oypasi OKpacka, Iepexosias B 3eJeHo-kenTyro. [lpu 3toii peakuuu
XJI0pO(OpM JJaeT TEMHO-KPACHYIO OKPacKy.

1,2 — luxiop3aran

Metoamka BeIIOJHEHHUS peakimu Py KuBapa.

K 2—3 wmn wucciaemyemoro pacTBopa TMpHOABISIOT 2 M
cBekeneperHaHHoro nupuauHa u 2 ma 10 %-ro pacTBopa ruapokcuaa
HaTpusi. CMech HarpeBarOT Ha BOJSHOW OaHe B TeueHue 2—3 MuH. [Ipum
HAIMYMM JUXJIOP3TaHa B HCCIEAYEMOM pacTBOPE TMOSBISIETCS KpacHas
OKpacka.

Metoauka BbIIOJIHEHUS PEAKIMK OTIIEIJIEHUs] aTOMOB XJI0pa.

B amnyny BmectumocTthio 1 mit BHocat 0,5 M auctwuisata (Wid
karumo nperapata) u 0,5 ma 10%-ro pactBopa kapOoHaTa HATPUSL. AMITYITY
3anavBaroT U Ha | 4 momenaroT B Kursiigyto Boay. Ilocie oxnaxnaeHus ee
BCKpbIBAIOT. CONIEpKUMOE aMITyJIbl IEPEHOCT B MPOOUpKyY, mpudasisitor 10
%-1i pacTBOp a30THOM KHCJIOTHI 10 KHCJIOM pPEaKIMyd Ha JakMyc U 3—5
karenb  1%-ro  pactBopa HuHTpaTa cepeOpa. IlosBiaenwe  Oenoro
TBOPOKHUCTOI'O OCajKa XJIopuaa cepeOpa YKa3plBaeT Ha Hamuuue 1,2-
JTUXJIOpITaHa B Tpooe.

Meronuka BbINOJHEHHUS PEAKIUU 00pa3oBaHUs ITHICHTJIUKOIS U
00HapyKeHHEe ero THocJie mepeBeieHns B GopMaltbIerul.

B ammymy BmectumocTthio 1 mur BHOcsT 0,5 mur nuctuuara (wm 1
ka0 npenapata) u 0,5 ma 10%-ro pactBopa kapOoHata HaTpUs. AMITYITY
3anavBarOT U B TeueHue 1—2 4 HarpeBaroT B kunsen Bone. Ilocae atoro
amMIyJdy BBIHUMAIOT U3 KHUIAIIEH BOJBI, OXJIAXKIAIOT, BCKPBIBAIOT U
COEP)KUMOE MepeHocAT B MpoOupkKy. K 3TOH KHUAKOCTH MO KaruisiMm
npuOaBisiioT 10%-i pacTBOp CEPHOUM KHUCJIOTHI O KHUCJIOM peakuud Ha
JaKMYyC, a 3aTeM MpuoaBysioT 2 Kari 5%-ro pacTBopa nepuoaara Kaaus B 1
H. pacTBOpe cepHOM KucioThl. Yepes 5 MuH Hammuue Qopmalbieruaa
OINIPENENAOT IPU  [OMOIIM  PEaKuud € XPOMOTPONOBOM WM
(YKCHHCEPHHUCTON KUCIOTOM.
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C2H4C|2 + Na2C03 + H20—> HOC2H4OH +2 NaCI + C02
C,H, (OH), + KIO, — 2HCOH + KIO; + H,0

Metorka BBIIOJIHEHUS PeaKIMi 00pa30BaHusl alleTUIICHHU1a MEJIH.

B amnyny BmectumocTthio 1 Mt BHocat 0,5 M auctwuisata (Wid
KaIUTIO JKUJIKOCTH, MOJIeKAILEN UCCIEJOBAHUIO HA HATTMYKE JUXJIOPITaHa) U
0,5 M 30 %-ro pacTBOpa TMApPOKCHIA HATpPWS. AMITYJy 3amauBarOT H
HarpeBaloT B KUIIAILEH BOJE B TeueHue oAHoro vaca. Ilocne storo ammymy
OXJIQX/1al0T, BCKPBIBAIOT U COAEP)KUMOE MEPEHOCAT B MPOOUPKY, B KOTOPYIO
npubaBisaoT 30%-i1 pacTBOp YKCYCHOM KHCJOTHI 10 KHCJIOW peakldd Ha
gakmyc. K 3T0#l &KUOKOCTH MpHOABISAIOT 2 KAl CBEXEIPHUTOTOBICHHOTO
ammuayHoro pactBopa coimu menu (I). TlosiBieHue po3oBoil wiM KpacHo-
(buosIeTOBOM OKpaCKM YKa3bIBaCT Ha HANM4KUE 1,2-auxiopaTaHa B rnpooe.

C,H,Cl, + 2NaOH — HC=CH + 2NaCl + 2H,0
CH=CH + 2CuNO; + 2NH,OH—> CuC=CCu+ 2NH;NO; + 2H,0

Mertonuka BbITOIHEHUS PEAKIIMY C XMHOJIUHOM.

B mpo6upky BHocsaT 0,2—0,3 M1 CBEXENEPErHaHHOTO XHWHOJIMHA,
NpUOABISIOT KAIUII0 MCCIEAYEMOM JKUJIKOCTH WM KaIUTt0 3TOM KUIKOCTH B
TosyoJjie. (Cmech HarpeBalOT Ha IUIAMEHU Ta30BOM TOpPENKM WIM Ha
riuiepunoBoit 6ane (oxosio 200°C) B Tteuenne 3—4 muH. [Ipu MensieHHOM
HarpeBaHuM TNosBigeTcsl Oypad wim OypoBaTo-KpacHas okpacka. [Ipu
OBICTPOM HarpeBaHUM >KUJIKOCTh IPUOOPETAET CUHEBATO-KPACHYIO OKPAcKY.

@\ fD
I
Tﬁg} ﬁ’xj T

CHyCHLC CHoCHS,C
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Tabauma 2.1 O6mue u XapakTepHbIe peaKIuu 00HaP Yy KEHHUS

HCKOTOPBIX aJIKWJITAJIOTCHHUIOB

Peakmum AJKHUIITaJTIOT €HUTBI
Xnopo- Xnopan- Terpaxnop- | JAuxnopstan
bopm ruapar MeTaH
Orwenienne + + + +
XJiopa
Dy KuBapa + + + +
OOpa3zoBanue + + + -
W30HUTPUIIA
C peaktuBomM + + - -
®enmvHra
C pezopuuHoM + + + -
C peaktuBom - + - -
Heccnepa
OOpa3zoBanue - - - +
STUJICHT JIUKOJIS
OOpa3zoBanue - - - +
areTUIICHUIa
MeIu
C XMHOJIMHOM - - - +
Cc27- + - + _
TUOKCHHA(TAI
HHOM

YKcycHasi KHCJI0TA

MeTtoanka BBITIOJHEHUS peakimu ¢ xjaopunoM xenesza (IH1).

2—3 MJI AUCTWUISITA BHOCST B MPOOUPKY WM NpHUOABISAIOT 1 Karumo
5%-ro cBexenpuUroToBICHHOTO pacTBOopa xiuopuna xenesza (III). Iossnenue
KpacHOW OKpacku ocHOBHOro arerara kene3a (I11) ykaspiBaer Ha Hanmudue
aleTaT-uoHOB B AMCTWUIATE. [lpm HarpeBaHHM OKpAallleHHOTO pacTBOpa
NPOUCXOIUT THAPOJIN3, B pE3YJbTaTe KOTOPOTO BhINaaeT Oypblii OCaIOK.

8CH,COO™ + 3Fe** + 2H,0— [Fes(OH),(CH;CO0)e]* + 2CH;COOH

MeTo1MKa BBIIIOJHEHUS PEaKIMK ¢ HUTPATOM JIaHTaHA M MOJIOM.

K 1 ma guctumiara npubasmistor 0,5 mi 5 %-ro BogHOro pactsopa
HuTpara jaHTasa, 0,5 mi 0,25 %-ro ciupToBOTO pacTBOpa Hojxa u 5 Karnens 2
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M pactBopa ammuaka. [losBiieHME WHTEHCUBHOM CHHEW WJIM KOPUYHEBO-
(roNeTOBOM OKpACKH yKa3bIBAaeT HA HAIWYHUE alETaT-WOHOB B IUCTUILIATE.

Metoavka BBITIOJIHECHUS PEaKIMKi 00pa30BaHUs UHINIO.

OKOJI0O TOJIOBHHBI AUCTUIUIATA BHOCST B MPOOUPKY U BBIMAPUBAIOT
nocyxa. K cyxoMy ocTarky mpuOaBislFOT CMECh PaBHBIX KOJMYECTB OKCHIA
KadbIlusl © KapOoHaTa Kamelusa. OTBepcTHE MPOOMPKH HAKPHIBAIOT
GUIBTPOBATHLHOM OyMaroi, CMOYEHHOW CBEKEIPUTOTOBICHHBIM PacTBOPOM
o-HUTpoOeH3ampAeruaa B 5 %-M pacTBOpe THIPOKCHIA HATpHs. 3aTeM
NpoOUPKY HArpeBarOT Ha IJIAMEHHM Ta30BOW TOPENKU 10 MPOKAIMBAHUS €
conepxxumoro. [Ipu HamMuuM aneTaT-uoHOB B HCCIIEIYyeMOM pacTBOpE Ha
Oymare, MPONMUTAHHOW PAacTBOPOM O-HUTPOOEH3AIBACTHIA, TOSBISICTCS
CHHEE MATHO (OKpacka UHAUIO).

2CH;COOH + CaCO; —Ca(CHsCOO), + CO,1 + H,0
Ca(CH3COO)2—>C&O + C02 T"‘ CH3COCH3

MO,
L C/ //,CHQCOCH3
g ToH
C[C

O

T

I/"
\(‘):O

Meronuka BBINOJHEHHs] peakiiid 00pa30BaHUsl YKCYCHO-3THUIOBOIO
sadupa.

B npoOupky BHOCAT 3—5 MII AUCTHILIATA U BBIMapUBaloT gocyxa. K
CyXOoMy OCTarky mnpuOaBisitor | M 3TWIOBOrO cnupra W 2 MI
KOHIICHTPUPOBAHHON CEpPHOM KHUCIOTBHI, a 3aTeéM CMeCh OCTOPOKHO
HarpeBaloT Ha IUlaMeHu Topenkd. [Ipu HamuuuuM aneraroB B JUCTHILISITE
NosIBIISIETCS cnennuyeckuil 3anax TUalerara.

CH;3;COOH + C,HsOH —CH;3;COO0C,Hs + H,0O
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ITHWICHIIHKOI b

MetoiviKka  BBINOJIHEHUS  PEAKIIMU _ OKUCJICHUS  OTUJICHTJIMKOJISA
NepuoJIaTOM 1 0OOHApYKEeHHE 0O0pa3oBaBierocs dhopMaibAaeruia.

K 3—5 mn puctwmisita npudasisitor S kamenb 12 %-ro pactBopa
CEepHOM KHCJOTHL, 5 Kamemb 5%-ro pacTBopa mepuojara kKamus B o %-m
pacTBOpe CEpHOM KUCIOTHI U B30anThiBatoT. Yepes 5 MuH npudapisaoT 3—b5
Karelnb pacTBOpa CEPHUCTOM KHCJIOTHI, a 3areM 4 Kalum pacTBopa
(bYKCUHCEPHHUCTON KUCJIOTHI — TIOSBJIIETCS CHHE-(DHOJIETOBOE OKpaIlTBaHKE.

C2H4(OH)2 + IO-4+ HJr — 2HCOH + IO-3 + Hzo

Metoauka BBIIOIHEHUS PEAKIIMH C CYIb(HaTOM MENH.

K 2—3 ma uccaenyemoro pactBopa npudasisitor 1—2 mu 10 %-ro
pacTBOpa THAPOKCHAA HATpusi M HecKoJbko Kamemb 10 %-ro pactBopa
cynbpara menu. llosBieHue ronyOol OKpAacKM YKa3blBa€T Ha HaIM4He
ATWIEHIJIMKOJIS B PAaCTBOPE.

C,H,(OH), + Cu(OH), —-»E:E_Dﬁf:u - 2H,0
— )

I"'azoxpomaTorpaduueckoe onpeneieHue «IeTY4YUX» SI10B.

Ha pwuc. 2.4 mpencraBineHa cxema ra3oBoro xpomarorpada. ['az-
HocuTens w3 Oamwona (1) momaercs yepe3 peaykrop (2) B
xpomarorpapuueckyro ycTaHoBKy. C momMouipto go3atopa (3) B MoToK rasa-
HOCUTENS BBOASAT aHAIM3UPYEMYIO CMECh B Ta3000pa3HOM COCTOSHUM.
Kunkue mpoObl BBOASAT B UcHaputenb (4). 3ateM aHam3upyemas mpooOa
NOCTyNaeT B Xpomarorpaduyeckyro KoJIOHKY (5), nerektop (6). Curnan
JNeTeKTOopa  3alMChIBAaeTCSd  peructpupyrommm  yctpoicteoM (7).
HeoOxonumas Temmeparypa [Jisi HCHApUTENsi, KOJOHKA M JETeKTopa
NOJEP>KUBAETCS C IOMOIIBIO TEPMOCTATOB.

q Q/B
] L ]

Puc. 2.4. Cxema razoBoro xpomarorpada.
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CucreMa moaavu raza-HoCHTE sl

I"a3-Hocurens mogaercs u3 6awiona. [locTosTHHOE BXOJHOE JTaBJICHUE
ra3a-HOCHUTEII YCTaHABJIMBACTCS C MOMOIIBIO pelykTopa. B kauecTBe rasa-
HOCHTEJSI MPUMEHSIOT a30T, UHEPTHBIE Ta3bl (T€Uil, HEOH, aproH), BO3IYX,
BOJIOPOJT M T.J. l'a3-HOoCUTENb JAOJDKEH YAOBJIECTBOPSTH CJEAYIOUIUM
TpeOOBaHUSIM:

®  UHEpMHOCMb NO  OMHOUIeHUI0 K  Onpeoeisiembim
sewecmeam u Heno0BUNCHOU asze;

o 011 moeo, umobvl nepenad O0aGNeHUll 8 KOJIOHKe Obll
HeOONbWOU, B65A3KOCMb 2A3A-HOCUMeNs OO0JICHA OblMb KAK MOJNCHO
MeHbule,

o koapuyuenm Oougpgysuu onpedenrsiemvix eewjecms 8
2asze-Hocumere 00JIHCEeH UMemb ONMUMANbHOe 3HAUeHUe,

o Jomicen obecneuusamsv BbICOKYIO UYBCMBUMETbHOCHDb
Ooemexkmaopa,

e Jomwicen Oblmb OOCMYNHBIM, MAK KAK 6 Xo00e
Xpomamozspaghuueckoeo  npoyecca - pacxo0yemcs — 3HAYUMENbHOe
KOIU4ecmeo 2asa,

®  83pPbIBOOE30NACHOCID,

®  JocmamovHas Yucmoma.

/lo3aTop

Jlnst  no3upoBaHMS KHAKHAX TPoO0 HCHOJB3YIOT — CIEIUATbHBIC
UHXKEKTOpHbIe  mmpuipl. [IpoOdy  BBOOAT B WCHApUTENbh  4Yepe3
CaMOYIUIOTHSIIOIIYIOCS] TIPOKJIAJKy W3 CUJIMKOHOBOW pe3uHbl. McmapenHas
npoba momajaeT B MOTOK Ta3a-HOCUTENA. Temrieparypa HCIapuTeIs ~ Ha
50°C Oompiiie, yeM TeMmIieparypa KoJoHKH. McmapeHue mnpoObl TOJKHO
MPOUCXOAUTh NPAKTUUECKHM MIHOBEHHO, MHAY€ IMUKU HA XpoMaTorpaMme
OKaXYyTCS pa3MbITBIMU.

KoJsioHKa

XpoMmarorpaduueckue KOJIOHKH ObIBAIOT:

¢  Hacaao4Hble (HA0UBHDIE);

*  KanWwLIsipHbIE.

Hacanounas kojloHKa mpeacTaBisieT OO0 H30THYTYIO B BHJIE
cnupanu TpyOKy, M3TOTOBJICHHYIO M3 CTEKJIa, MeTajla WM TOoJUMeEpa,
TUaMeTpoM 2-6 MM U JJuHOM 10 20M. B KOJIOHKY MOMENIAI0T HETOIBUKHYIO

azy.

Kanumnsapaele konoHkM mMeroT BHyTpeHHUM auamerp 0,1-1,0 mm.
CopOeHT B TakMX KOJIOHKaX PacroJIO’KeH TOJbKO Ha BHYTPEHHUX CTEHKax, a
HEHTpalbHasl 4acTh MO CEUYEHHMIO OcTaeTcs He3anojHeHHOW. CopOeHToM B
KaWUBIPHBIX KOJIOHKAX MOJET CJIY)KUTh TOHKasl IUJICHKA HEMOABUXHOM
XKUIKOW (a3el, ciioit copOeHTa (rpadUTHpOBaHHAS CaKa, CHIIMKAreshb) VI
CJIOW TBEpAOro HOCUTENs (HampuMmep, AUATOMHTA), HA TOBEPXHOCTDH
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KOTOpPOr0 HaHECEHA IUICHKA HEMOJABUKHOM XuaKkoi (aszbl. BapuaHTt razoBoit
xpoMmatorpapuu, B KOTOPOM I pa3JeleHHs] UCTOJIB3YIOTCS KalWUIIpHbIE
KOJIOHKH, Ha3bIBACTCSI KARUWJIIAPH Ol 2430801 Xpomam ozpaueil.

HenonBu:xkuas ;xuakas daza:

B xauectBe HK® npuMeHSIOT pa3iMuHbIE YTJIEBOJOPOALI (CKBaIaH,
anue3oH), KPEMHUUOPTaHUYECKHUE MOJMMEPHI (CHIIMKOHBI), CJIOKHBIE IPUPHI
(DEGS - mommddup TUATWICHIIIMKONS W SHTAPHOW KHCIOTHI), TPOCTHIC
a¢upsl (kapboBakc) u ap. K HK® npeabsaBiasroTcs cieayromnme TpeOOBaHMs

00/dICHA ~ Oblmb  Xopowum  pacmeopumenem 0

KOMNOHEHMO8  CMeCu U  UMemb  XOpouwyio  pasz0eiumenbHyio
CNOCOOHOCMb;

KOJIOHKU,

He OO0JIICHA YIemy4u8amsbCcs npu paboyeu memnepamype

O0IHCHA DLINMb XUMUYECKU UHEPMHOUL,
He 00JIHCHA 001a0amb 60JIbUIOU 8A3KOCMbIO,
O0JIICHA NPOUHO CBA3BIBAMbCSL C MBEPObIM HOCUMENeM U

NpU HAHeCeHUU Ha He20 00PaA308bl8aANb PABHOMEPHYIO NIEHK).
Hocurtean HenmoABUKHOM sKMIKON (ha3bl

B kauectBe Hocureneit HK® ucnonb3yroT cunmkareiab, JUaTOMUT U
npyrue Bemecta. TpeboBanus k HocutemsiM HIKO:

MEXAHUYECKAsl NPOYHOCHLb,

MAblil U OOUHAKOBBIL PA3MeED Yacmuy,;
YMepeHHast YOenbHAsL NOBEPXHOCTb,
YCMOU4UB0CMb NPU BbICOKOU MeMnepamype;
UHEPMHOCM b,

CNOCOOHOCMb N1€2KO CMAYUBAMbCSL HCUOKOU Pa30ll.

geTeKTO 4]

JleTekTop — yCTpOWCTBO, pearupyrouiee Ha W3MEHEHHE Kakoro
00 CBOMCTBA CMECH, BRIXOAAIICH M3 XpoMaTorpaduaeckoil KOJOHKH,

OcCHOBHBIC XapaKTEPUCTUKH JCTEKTOPOB, MPUMEHSEMBIX B Ta30BOK
xpomatorpaduu, MpeACTaBICHBI B TA0HIIE 2.2.

Tabnua 2.2 OcHOBHBIE XapaKTEPUCTUKU JETEKTOPOB

[Ipenen
Jnanazon
JlerekTop oOHapy- . OO6nacTh NPUMEHEHUS
JMHENHOCTH
AKEHUS, T
—7 7T o

Karapometp 10 10 YHuBepcallbHbIN JETEKTOP
[InamenHo- 1012 107 Opranuyeckue
MOHU3AIMOHHBIN COCIUHEHHUSI, COJIEpPIKAIIUE
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ces3u C-H
BemecTBa ¢ cribHBIM
CPOJICTBOM K DJIEKTPOHY:
DHEKTPOHHOTO » , MOJIUTANIOT €HC OIEPKAIIHE,
saxBATA 5-10 10 MOJINaPOMATUYECKHUE,
METaUIOPTaHUYECKUE,
cepycoJiepIKaIlue,
HUTPWIBL U AP.
CenexTuBHOE
OIIPEIENICHUE a30T-,
TepMOMOHHBIN 10" - 10™ 10° dbochop-u
rajioreHCo Iep KX
COEIUHEHUN
VK-
;IZCI(CDTESS;OTOMGT 200mr — 10° HccnenoBanue cmeceit
40HT HEU3BECTHOI'O COCTaBa
npeoOpazoBa-
TeJIeM
Macc- L00r 10° - 10° HccnenoBanne cmeceit
CIIEKTPOMETP HEU3BECTHOI'O COCTaBa

OcHoBHBbIEC XpOMaTOrpauyecKue napamMmeTpsbl.

3aBUCUMOCTh CUTHaJla JETeKTOopa OT BpEMEHU WiM oObeMa rasa-
HOCHTEJNS, NMPOIYIIEHHOTO 4Y€pe3 KOJIOHKY, Ha3bIBACTCS XPOMATOrPAMMOIA.
YacTe XpoMarorpamMmsbl, 3aperuCTPUPOBAHHAS TPU IPOXOKIACHUU YEPE3
KOJIOHKY TOJIbKO OJHOTO Ta3a-HOCWTENS, HA3bIBACTCA HYJICBOW JIMHUEH.
YacTe XpoMarorpamMmspl, 3aperucTPUPOBAaHHAs IIPU BBIXOJAE M3 KOJIOHKH
OJHOTO KOMIIOHEHTa, HAa3bIBacTCsl MNHKOM. KaxaoMy KOMIIOHEHTY
AHAIM3UPYEMOl CMECH COOTBETCTBYET OJWH TNHUK (IIPU  HEMOJHOM
pa3ieNieHHH OJJMH MUK MOKET COOTBETCTBOBATh HECKOJBKUM KOMIIOHEHTaM )

Bpemss oT MomeHTa BBOJa MpoObl 1O MOMEHTa pErucTpaluu
MaKCHMyMa IIMKa Ha3bIBacTCs BpeMeHeM yiaep:kuBaHusi (g). Bpewms
YIEP/KUBAHUS SIBIIETCS KAa4ECTBEHHOW XapaKTEPUCTHKOM OMPEHEIIEMOTO
BeniectBa. OHO 3aBUCHT OT MPHUPOABI BEIIECTBA, COPOEHTa M YCJIOBUH
IIPOBEIICHNS aHAJIM3a. Bpems ynepKuMBaHUS 3aBUCUT TAKXKE OT IUJIOTHOCTHU
YIIaKOBKU COPOEHTAa U MOKET OTIMYAThCA OT KOJIOHKH K KoJioHKe. [losTomy
OOBIYHO TOJB3YIOTCSA HCTPABICHHBIM BpeMeHeM yiepikuBaHus (tz). DTOT
napaMeTp PacCYUTHIBAIOT MO GopMmyIie:

tr =tk -t (1)
raet, - BpeMs yaepKuBaHUs HECOPOUPYEMOro KOMIIOHEHTA.
Bpems  yaep:xuBanus BEIIECTBA CKJIAJBIBACTCS W3 BPEMEHU

HAXOJKJICHUS BEIIeCTBA B HETOJBIDKHOW (haze M BPEMEHH HAXOXKICHUS B
raze-Hocutesne. [locnenHsas BemuurMHa COOTBETCTBYET BPEMEHH Y I€p>KUBaHUS
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HecopOMpyeMoro KOMMOHEHTa. Takum o00pa3oM, HCIIPaBICHHOE BpeMs
YIEPKUBAHUSI  COOTBETCTBYET BPEMEHM  HAXOXKJEHUS  BEIIECTBA B
HENOABWKHOM (haze (B paCTBOPEHHOM UJIM COPOMPOBAHHOM COCTOSTHUM )

OTHOIIIEHWE HCIPABIEHHOTO BPEMEHHU YAECpP>KUBAHUSI BEIIECTBA K
UCIIPABJICHHOMY  BPEMEHM  YAEp>KMBaHUSA  CTAHIAPTHOTO  BEILECTBA
HA3BIBACTCS OTHOCHTEJIbHBIM MCIPABJIEHHBIM BpeMeHEM Y/epP:KUBAHUSA
(torn): o

tOTH :tR /tRCT (2)

Jlpyroii Ka4yeCTBEHHOM XapakKTEPUCTUKOW BEIIECTBA B Ta30BOM
XpoMaTorpaduu sBIsIeTCs yaep:KuBaeMblii 00beM (VR).

YaepxuBaeMblii 00beM - 00BEM Ta3a-HOCHUTENS, KOTOPBIA HYXHO
OPOMYCTUTh Yepe3 KOJOHKY C ONPEIEIEHHOM CKOPOCThIO, UTOOBI
AMIOUPOBATh JIAaHHOE BEIIECTBO. YAEPKUBAEMbIM 00bEM PACCUUTHIBAIOT MO
bopmye:

VR =tr-U (3)

e U— 06beMHas CKOPOCTb Tasa-HocHTes (M /c).

AHAJIOTUYHO TIOHSATHUSIM MCIPABJICHHOE BpEMs yIEpPKUBaHUA U
OTHOCHUTENILHOE HCHPABICHHOE BPEMS YAEPKUBAHUS CYILIECTBYIOT MOHATHS
UCTIpaBJICHHBIM  (TIpUBEAEHHBIN)  yaepxkuBaeMbli  (VR) 00BeM ®
OTHOCHUTEJIbHBIN UCTIPABJICHHBIN yJI€pKUBAEMBbIN 0ObEM.

\Y

2 (5)
Rcr
Kpome Toro, g neTydux pacTBOPHUTENICH UCCIEAYIOT 3aBUCUMOCTD
uHAEKCOB ynepxuBanusa () oT umcna yriaepoaHbIX aTOMOB B MoJieKyne. B
CIy4yae OTCYTCTBHSl BEIIECTBA-METUMKA €ro mapaMmeTpbl yAep>KUBaHUS

MOKHO pacCUUTaTh, UCII0JIb3Ys 3HAYCHUC HHACKCOB YICPKUBAHUSA.

Vg =tg -U (4), V3 =

1=100.2 +100- 9 R ~19tRs (6)

l9tR(z4+1) —19tR;
rae tp, — HCOpaBICHHOC BPEMsl YIACPXKUBAHUS H-aJKaHA C «2»

aToOMaMuU JICpOda, MUH. t - UICIIPABJICHHOC BpEMA YICPKHUBAHUA «I»
) » TR(z+1)

alkaHa ¢ «N+1» aromamm yriaepoga, MuH, tni- HCHPABIEHHOE BpEMs
yIIepKUBAHUSI HEU3BECTHOTO BEIIECTBA, MUH.

[Ipu pacuere unaexkcoB yaepxxkuBanust (l) ompenenstor 3HauYeHUS
UCIIPABJICHHOI O BPEMEHH YAEPKUBAHUSI UICKOMOI'O BELIECTBA U JIBYX aJIKaHOB
C YKCJIOM YTJIEPOIHBIX aTOMOB «Z» U «z+1» .JIckoMoe BEIecTBO J0JHKHO
BBIXOJIUTh MEXIYy Nukamu 3Tux napaduHoB. [loactaBuB B (opmyny (6)
HaliJICHHbIE BEJIMYMHBIL, BBIYUCIAIOT «l» W 1o Tabnuie UACHTUPUIHUPYIOT
HEU3BECTHOE BEILECTBO.
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PA3JIEJI 3

BEHIECTBA, U30/IUPYEMBbIE
MHOJIAPHBIMU
PACTBOPUTEJIAMU
(IEKAPCTBEHHDLIE U
HAPKOTUYECKHUE BEHIECTBA)

W

T, NaFIF
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3AHATHUE Ne3. I'pynna BemiecTB, M30JUPYEMbIX MOJSIPHBIMU
PacTBOpPHUTEJISMH.

Heap 3ansaTusa: M3yuyntb OCHOBHbIE METOABI HM30JMPOBAHU,
Ka4yeCTBEHHOTO  OOHapyX€HHS U  KOJMYECTBEHHOIO  OMNpEAeNIeHUs
JIEKapCTBEHHBIX BELIECTB KHCJIOTHOIO, CJIA0OOCHOBHOIO U OCHOBHOTO
Xapakrepa.

X0/l 3AHATUA

1. Knaccudukaiusi 1 TOKCUKOJOTHIECKOE 3HAYEHUE JIEKAPCTBEHHBIX
BEIIECTB, U30JIMPYEMBIX MOJISIPHBIMHA PaCcTBOPUTEISIMHU.

2. Knaccudukarms HapKOTHUIECKHUX BEIIECTB.

3. OU3UKO-XMMHYECKHUE CBOMCTBA W COCTOSTHHE JIEKApCTBEHHBIX
BEIIECTB KHUCJIOTHOTO M OCHOBHOTO XapakTepa B pacTBOpaXx.

4. OcoOeHHOCTH  oOmpeaeicHUsT  JIGKAPCTBEHHBIX  BEIIECTB B
OMOJIOTUYECKUX 00BEKTaX.

5. OCHOBHBIE ATanbl W30JUPOBAHUS JIEKAPCTBEHHBIX BEUIECTB MpPHU
0OIIIEM 1 HaMpaBJICHHOM aHAIN3E.

6. KauecTBeHHbIE M KOJMYECTBEHHBIC (PAKTOPHI, BIMSIOUME Ha
M30JIMPOBAHUE JIEKAPCTBEHHBIX BEUIECTB M3 BHYTPEHHHMX OPTAHOB (TBEPJO-
YKUJIKOCTHAsSI DKCTPaKIIMS ).

/. CniocoObl ~ KOHIIGHTPUPOBAHMsSI  JIGKAPCTBEHHBIX  BEILECTB.
KuakocTh-KUAKOCTHAS SKCTPAKIIKSL.

8. CopOumoHHOE KOHIEHTPUPOBAHUE. YCIOBHS U OCHOBHBIE JTAIIbI.

9. O6bmme MeToAbpl W3OJUPOBAHUSA  JIEKAPCTBEHHBIX  BEIICCTB
noJsipHpiMM ~ pacTtBoputensimMu  (metoasl  Ctaca-Otro, [parenmopda,
Bacunsesoit, Kpamapenko u 1ip.).

10. YacTtHpie ~ MeTOIBI  K3OJMPOBAHUS  JIGKAPCTBEHHBIX U
HapKOTHUYECKHUX BEIIECTB.

11. TecT-KOHTPOJIb 1O XUMHKO-TOKCUKOJIOTHYECKOMY aHAIU3y
JIEKapCTBEHHBIX M HAPKOTHUECKHUX BEIIIECTB.

[Ipumep tect-koHTpOJIs: brser Ne

1) TIlpm HampaBJIeHHOM WCCJICAOBAaHMM OWoMarepuana Ha
MPOM3BOJIHBIC 0apOUTYPOBOM KHCIIOTHI CJIEAYET WMCIOJB30BaTh METod: 1 —
Craca-Otro; 2 — IIBaiikoBoii, 3 — BacunneBoil; 4 — Kpamapenko; 5 —
Banosa; 6 — Iparennopda; 7 — I[lonoBoii; 8 —BO3roHKH; 9 — MUHEpATU3aLUK.
OTMmeTuTh HOMEpa MPaBUILHBIX OTBETOB.

2) Hamwmcare ctpykrypHblie hopMyibl peHoOapouTana npu pH 2,
10, 13.
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JIABOPATOPHAS PABOTA

I[JISI I/II[eHTI/I(I)I/IKaHI/II/I JICKAPCTBCHHBLIX BCHICCTB KHUCJIOTHOTO H
OCHOBHOT'O XapaKTcpa MpOoBOAAT CIACAYIOIUC PCAKIIUM:

ITPOU3BO/JTHBIE BAPBHTYPOBOH KHCJIOThHI
bapouman
1. OOume peaknuu (MypPeKCHIHAsi peaKUUsi; BblJeJIeHHE
KHCJIOTHOM (hopMBI);
2. MeTHOTTMPUIUHOBBIN PEAKTHB,
3. XUVIOPpUMHKHUO.

Denobdapouman
1. O6ume peaxkmuu (1. Mypekcumnas peakiusi; 2. Beigenenue
KHUCJIOTHOU (hOpMBI);
2. O6pazoBaHue HUTPO HEHUTITUIOAPOUTYPOBOM KUCIIOTHI;
3. Kene3zonoauaHbIN pEaKTUB.

Imamunan-nampuii, oap oamun

1. O6mme peakiuu (MypeKCHIHAS PEAKIMs; BBIJICICHHE KUCIOTHOMN
opmer);

2. XJIOpUUHKHO/;

3. JKene3zonoauaHbIN pEaKTUB,

4. PogamuH 6)K.

bymooapouman

1. O6uwe peakuu (MypeKCUIHAs PEaKIMs; BbIJEICHUE KUCIOTHOM

. Kene3zonoquaHbIN peaKTuB,
3. MenHONIMpPUINHOBBIA PEAKTHUB.

ITPOU3BO/IHBIE KCAHTHHA
Kogheun

[y

. PeakTuB /Iparennopda;
. MypekcuaHas peakuus;
3. PeakTuB Heccuepa.

[\°]

Teoopomun

[E—

. Peaxtus [lparenmopda;
. MypekcuaHas peakius;
. PeaktuB Heccuepa.

W N
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Teogpunnun

[—

. PeaxktuB Jlparengopda;
. Mypekcuanas peakuus;
. AnazoTupoBanHas Cyib(haHWIOBas KUCIIOTA.

W N

ITPOHU3BO/JHBIE ITHPA30/I0HA

Anmunupun
. PeaktuB [Aparengopda
. PacTBop xnopuna :xeiesa (I11);
. PacTBop HUTpaTa cepedpa;
. O6pazoBaHue a30KpaCUTEIS.

W N -

Ananveun
. Mopar xamus;
. PactBop xmopuna xenesa (11);
. PeaktniB Muiiona;
. XpoMOTpomnoBas KUCI0Ta (I0CJe THIPOIH3A).

M W N

XHHUH

1. C ol0meankasonaHbiMu peakTuBamMu; 2. OOHapy:KeHHe IO
dayopecuenmmu; 3. Taneoxunnas npoda; 4. DpUTpOXUHHAS MPOOa.

ITAITABEPHH
1. C o0meanakanonanbiMu peakTuBammu; 2. C peakTMBaMu
Mapku, ®Ppene, Mangeauna, Jpamana; 3. C pacTBOpoM XjJopuaa
kaamus (MKC).

HOBOKAHH
1. Peakmusa oOpa3oBaHusi a3zokpacuresi; 2. C peakTHBOM
Hlparengopda; 3. Peakius  Butaim-MopeHna — (opaHXeBO-)KeITOE
OKpAIIMBaHUE).

HOBOKAHHAMMUJ]
1. C peaktuBom [lparenmopda; 2. Peakumst oOpazoBaHus
azokpacurensi; 3. Peakmus  Buranmu-Mopena — (3kenTo-KOpUYHEBOE
OKpAaIlMBAaHUE).
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INPOMN3BO/JHBIE ®PEHOTHA3ZHUHA
(AMHUHA3HH, /THIIPA3UH, IEBOMEIIPOMA3HH,

THOPH/IA3HH)
1.C xoHu. cepHoii (a3omnoii) kuciaortoii; 2. C peaktuBom Mapku;
3. C peaktuBoM Mannenuna; 4. C peaktusom OITH.

ATPOIIHH
1.C oOmeankagouIHBIMU peakTuBamMu (peakTuBbl  bymapna,
Hparennopda, Maiiepa); 2. Peakius Butamm-Mopena; 3. Peakius ¢ combio
Peiineke; 4. Peakumss ¢  nukpuHOBOWM  kuciotod; 5. C  m-
JUMETHUIIAMUHOOEH3 AJIbAET UJIOM.

CKOIlIOJIAMUH
1. C oOmeankanougaHbiMu peaktuBamu;, 2. Peaknus Buramm-
Mopena; 3.Peakuust ¢ cosbto Peitneke; 4. C 30710T0OpOMUCTOBOIOPOTHOM
KHCJIOTOM.

KOKAHUH
1. C obmeankanonHpIMHU peakTuBaMu; 2. C mepMaHTaHATOM KaJlvs,
3. Peakmus oOpazoBaHus OeH30MHO-3THIIOBOrO 3dupa; 4. M3zommpoBanue
AKFOHUHA 13 Oromarepuana.

MOPOHH
1. C oOmeankanonnueiMu peaktuBamu; 2. C peaktuBamMu Mapku,
Opene, IDpamana, Manaenuna; 3. C xnopunom xkeneza (111); 4. Peakuus
00pazoBaHus OEPIIMHCKOM JTa3ypH.

KOJI[EUH
1. C oOwmeankanougusiMu peaktuBamu; 2. C peaktuBom Mapku; 3.
doToMeTpuueckoe onpeneneHue ¢ rponeoarnHoM 00.

TI'EPOHH
1. C obmeankanouHbiMu peaktuBamu; 2. C celeHOBOM KUCJIOTOM B
cepHOl KkucioTe (3eneHas okpacka); 3. C MoiuOmarom HaTpus B
KOHII.CEpHOH KHCJIOTE ((PHOJIET.-3€eH.-PO30B).

DDEJIPHH

1. C peaktuBom [lparermopda; 2. C cynpdatoMm wMenu #
cepoyriepoaoM; 3. C 2,4-AuHUTP OXJIOpOEH30JI0M.
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CTPUXHHH
1. C peaxtuBom [parengopda; 2. Peakiusi OKUCIEHUSI AUXPOMATOM
Kaausl B KOHL. cepHoM kuciuote; 3. C peaktuBoM Mannenuna; 4. Peakuus
Butamu-Mopena.

ITPOME/IOJT
1. C obmeankanonnupiMu peaktuBamu; 2. C peaktuBoM Mapku.

IIpumeyanue:

1. Peaknuu, OoTMEUYEHHBIE >KUPHBIM MIPH(TOM, BBITIOJIHIIOTCS Ha
71a00paTOpHOM 3aHATHUH.
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METO/IUKH BBINIOJTHEHUSA PEAKIIU OBHAPY KEHUS
HEKOTOPBIX JIEKAPCTBEHHBIX BEIIIECTB
KHNCJIOTHOI'O 1 OCHOBHOI'O XAPAKTEPA

Peakuuu oOHapykeHHus1 0apOUTYpaTOB.

Memooduxka evinonnenus mMypexcuoOHou peaxKyuu:

B dapdopoByro uwamky K CyXOMy OCTaTKy, MOJydeHHOMY IIOCJIC
BBINIAPUBAHUS BBITSDKEK U3 OMOJIOTMUECKOTO MaTepuaa, Wi K He0OJIbIIOMY
KOJIMYECTBY cyxoro BemiecTBa mnpubapistor 3 kamm 30%-ro pacTtBOpa
MEpOKCHUIa BOAOPOAAa M 3 Kaluld pPEeakTHBa, COJeprkKaliero cojb Mopa u
xsopun ammoHua. CofepKMMO€ Yalllki BBIAPUBAIOT, CYXOM OCTaTOK
HarpeBaroT A0 MosiBJIeHUs Oenbix nmapoB. [locie oxaxkaeHus: npuoaBisiorT 3
karum 6 M pactBopa ammuaka. [Ipu HamMIuu HEKOTOPHIX 0apOUTYpaToB U
THOOApOUTYPaTOB MOSBIISIETCS PO30Bast OKpacka.

MypekcuaHyro peakiuio gart 6apdbammi, 6apouran, dheHobapouTal,
ATaMUHAJI-HATPHUM U TUOTICHTAJ.

Memoouka evinonnenus peakyuu 6bl0eneHuss KUciou gopmvi
bapoumypamos.

Ha npeameTrHoe CTEKIIO HAHOCAT HECKOJBKO Karelb pacTBOpa
Oapbutypara B xjopodopme, KOTOPBHIM BBINAPUBAIOT IMPU KOMHATHOM
temneparype. [locie BelnapuBaHus CCIEyEMOIO pacTBOPA Ha TO YK€ MECTO
HAHOCST CJEIYIOLIYIO Karlllo 3TOTO PAacTBOPa, KOTOPBIM TAaKKE BHITAPUBAIOT
nocyxa. Cyxoil OCTaTOK pacTBOPSAIOT B OJHOM Karjie KOHIICHTPUPOBAHHOU
CEpHOM KHUCJIOTHI. Yepes 3—5 MMH MOCie OXJIAXACHUS PacTBOpPA PSIOM C
HUM HAHOCST KAIUTI0O BOJBI. 3aTe€M ATH KallIM COEAUHAIOT MPU MOMOIIH
kamwusipa. Yepes 10—20 muH (a mpu ManbIx KoJiMmdecTBax OapOUTYpartoB
yepes 1—2 4) NOABIAIOTCA KpUCTAUIMYeCKue ocaaku. Jiss Kaxmaoro
OapOuTypara KpUCTAUIBI UMEIOT OTIpeAeICHHYIO (hopMmy.

Memoouka evinonnenus peakyuu ¢ X10pyuHKUOOOM.

Ha npenMeTHoe CTEKIIO HAHOCAT HECKOJIBKO Karlelb XJI0pOQOopMHOro
pacTBOpa HCCIEIyeMOro BEIIECTBA M BbIMapuBalOT nocyxa. K cyxomy
OCTaTKy HpHOaBisIoT 1 Kammo pactBopa xiopuunkuoaa. Yepes 10—15 mun
101 MUKPOCKOTIOM Ha0romarT (Gopmy oOpasoBaBmmxcst kpuctawion. [Ipu
Hamuun 6apoutyparoB (bapOamui, 6apourtan, OyrodbapOuTan, 3TaMUHAT) B
UCCJIETyEMOM PacTBOPE MOSBISIOTCSA KPUCTAIUIMYECKHUE OCA/IKU.

Memoouka evinonrnenus peakyuu c¢ pooamurom 6K: B TpOOHPKY
BHOCAT 0,1 Mi1 BogHOrO pactBopa mcciemyemoro BemectBa, 0,2 mi 0,1 %
pactBopa pojgamuHa 6 XK u 1 mi uerslpexxyopuctoro yriepoaa. [IpoGupky
BCTPAXMBAIOT B TedueHne | wMuH. Ilpy Hammuuu B pacTtBOpe cojeu
OapOuTyparoB opraHudeckas ¢asza mnpuoOpeTaeT CBETIO-KENTYI0 WIIH
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OPaH)KEBO-KPACHYIO OKpacKy. JTa peakmus MPUMEHUMA i 0OHapyKCHHS
cojeii OapOuryparoB (OapOammiia, TeKceHasa, dTaMUHAI-HATpHs) B
JICKapCTBEHHBIX CPECTBAX.

Oonapyscenue oapoumypamos no cnekmpam noziouienus ¢ Y @-
oonacmu

B 3aBucumoctu oT 3HaueHuss pH pacTtBopa mpoU3BOAHBIC
0apOWTYpOBO  KHCJIOTHI MOTYT HAaxXxOJUTHECS B  HEHOHHU3MPOBAHHOM,
OJTHOKPATHO MOHW3MPOBAHHOM M JBYKPAaTHO MOHHU3MPOBAHHOM COCTOSHUM.
[Ipy MoHM3MIIMK BCIIEACTBHUE JIAKTAaM-JTAKTUMHOUN TayTOMEPUU B CTPYKType
MOJIeKyZ1 OapOUTypaToB MOSBISIOTCS JBOMHBIC CBSI3M, YTO TMPUBOJAMUT K
0aToXpPOMHOMY CMEIIICHHUIO TI0JIOC TIOTJIoMeHuUs (cM. puc. 3.1).
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220 200 240 250 260 270 280 290 S00HM

Puc. 3.1. CrnexTpsl NOTJIOMIEHUS BOJHOTO pacTBOpa OapouTaia
MIPU Pa3JIMYHBIX 3HaYeHUusX pH

B xucnoii cpene (pH = 2) 6apOutyparsl He3HAYUTETHHO MOTJIOMIAIOT
B obsactu >240 uwm, mnpu 3HadeHun pH 9-10 mnosBasiercs mosoca
MOTJIONICHUSI TIPU JIJTMHE BOJIHBI OKoJio 240 HM; nipu 3HadeHusx pH 13-14 —
0Ko0JI0 260 HM.

Memoouka evinonnenuss onpeoeneHus. K CyXOMY OCTaTKy IOCIIe
yIapuBaHUsl BBITSDKEK M3 Onomarepuana mpuOaBisitoT 5 mi Bonbl [locie
pPacTBOpPEHMSI CYXOrO OcCTaTka pacTBop (uiubTpyroT, K (QUiIbTpaTy
npudasisaoT 1 ka2 M pactBopa ammuaka (pH 10) u cHuMarot crekrp
norjiomieHnss (Mpu HaIM4YUKM OapOUTYpaTOB CIEKTP TMOTJIOIIEHUS HMEET
makcumyM mipu 240 uMm). 3arem K pacTBOpy mnpubasisitor 2 kammm 1 M
pacTBopa cepHOi KUCIOTHI (PH 2) — MaKCUMyMBI TIOTJIOIIICHHS POU3BOTHBIX
0apOUTYpOBOM KHCIOTHI HMcYe3aroT. Ecim K ATOMy pacTBOpY NMpHOABHUTH 2-
3kammm 4 M pactBopa ammuaka (pH 13) — mnosiBasiercss MakCUMyM
norJyouieHus B o6mactu 250-260 HM .

Oonapysicenue oapoumypamog memooom TCX

Meron TOHKOCJIOWHON XpoMmaTorpaguu MO3BOJSIET HE TOJbKO
00HAPYXUTh OTIACIbHBIE 0apOUTYpaThl, HO W OTAMYUTH WX JPYT OT ApyTa.
Pa3nenenne OOBIYHO TIPOBOMSIT B TOHKOM cJioe cuimkarens. Ha
XpoMaTorpauueckyro IUIACTHHKY HAHOCAT HCCIEAYeMOe XJIOopo(popMHOE
U3BJICUCHUE, a PSIIOM Ha JIMHUIO CTapTa CTaHAApTHBIE PacTBOPHI
UCCIeTyeMbIX 0apOuTypaToB. XpomarorpapupoBaHue MPOBOAST B CUCTEME
xsopodopm — H-OyTanon — 25% pactBop ammuaka (70:40:5). IlposBienue
XpoMarorpauuecKux TMATEH OCYIIECTBISIOT PacTBOPOM  PacTBOPOM
cynmbdara ptytu (1), 3atem pactBopom audenunkapdbaszuga ( okpacka OT
cHUHE-(hUOJIETOBOM JI0 KpacHO-(PHOJIETOBOM).
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Peakuuu 00HapyKeHHUs IPOU3BOAHBIX KCAHTUHA.

Memoouxka evinonnenus peakyuu ¢ peakmugom /pacenoopda.

K cyxomy ocrarky mnpubaBmsior 1 kammo 0,1 M HCI, nocne
pacTBOpEeHMs] OcCaaKa NpuOaBIAIOT Karmumo peaktuBa [lparennopda —
TMIOSIBJISIETCST OPAHYKEBBINA OCAIOK.

0 THS — 0 CHs —
HaC
S\N " HgC\ |
N
Y X perned X Ly
T ]
CHa o CHy H _

Memoouka vinonnenus mMypexcuoHoU peaKyuu.

K cyxoMy ocrtatky, MOJy4eHHOMY TIOCJi€  BBIMIApUBAHUSA
XJIOpO(OPMHOI0 pacTBOpPaA, NPHUOABISIOT 2—3 Kaluld KOHLEHTPUPOBAHHOU
COJITHOM KHCJIOTBI M HECKOJIbKO KpucTtammkoB xmopara kxamus (KCIO3).
[locne mepememnmBaHusi STOM CMECU €€ BBIMAPUBAIOT HA BOJSIHOW OaHe
nocyxa. K cyxomy octarky npu6aBisifoT Kammo 2 M pacTBopa aMMHaka.
[lpuy Hammuum kodeuHa, TeoOpoMHHA, TEOQWIIMHA WIM JAPYTUX

MPOM3BOJIHBIX KCAaHTHUHA B MPoOE MOSBISIETCS MypIypHas wid (hUoJieToBas
OKpacka.
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Memoouka evinonnenus peaxyuu ¢ peakmugom Heccrepa.

[Ipn HarpeBannu (Ha KHUISIICH BOASHOM OaHe) pacTBopa KodenHa C
peaktuBoM Heccnepa B TeueHue 1-2 MUH MOSBIISETCSI KpACHO-OyphIi OCa/I0K.
TeoOpOMHH B 3THX YCIIOBHUSIX J1a€T TOJIBKO CJIa00-KOPUUHEBYIO OKPACKY.

Peakuuu o0OHapyKeHUS] AHTUIIMPUHA.

1). Peakyus c peaxmusom Jlpacenoopgha. K cyxomy ocCTaTrKy
npubasssiior 1 karmo 0,1 M HCI, mocne pacTBopenust ocanka nmpuOaBiIsiOT
Karuto peaktuBa [[parenaopda — nosiBisieTcs: OpaHKeBbIN OCa0K.

2). Memoouxka 8bINOIHEHUS peaxkyuu 006pa3oeanus
HUMP 030aHMUNUPUHA.

B mpoOGupky BHOCAT 3—5 M1 X710p0o(QOpPMHOTO SKCTpaKTa, KOTOPBIA
Ha BOJSHOM OaHe BhIMapuBaroT gocyxa. CyXol oCTaTOK pacTBOPSIOT B 3—5
KaruiixX BoJAblL, npuoaBisaoT 2— 4 karmmi 10%-ro pacTBopa CEpHON KUCIOTHI
U 2—3 KamM HACBIIICHHOTO pacTBOpa HUTpUTa Harpud. llpm Hammuum
AHTUIMPHYHA TOSBJIIETCS 3€JIeHast OKpacKa.

HsC C——C—H HaC —=—C—"N=0
X + HNO, | - + HyO
M —
Ve \N/ %O S \HN/ QQ“MO
HaC | Rt |
CgHs CgHs

3). Memoouka svinonnenust peaxyuu ¢ xaopuoom xcenesa (111).

B ¢dapdopoByro yamiky BHOCAT HECKOJIBKO Kamelb XJIOpO(GOpMHOrO
DKCTpaKTa, KOTOPBIM 3aTeM BBINAPUBAIOT JAocyxa. K cyxomy ocTarky
npubaBiAOT Kammo 5 %-ro pactBopa xnopuna xkenesza (III). Tlpu nammuun
AHTUINHUPHYHA TOSBIIAETCS] KPOBABO-KpacHas WM OpaH>KEBO-KpacHasi OKpacka.

Peaxumu oOHapykeHUsI XUHHUHA.
Memoouka evinonnenus peaxkyuu ¢ peaxkmugom /pacenoopga.
K cyxomy octatky mpubasinstot 1 k. 0,1 M HCI, nocne pactBopenus
ocanmka TPUOABIAIOT Karumo peakthBa Jlparenmopda — mosBIseTcs
OPAHXKEBBIN OCAJIOK.

Memoouka _evinonnenus peakyuu OOHADYHCEHUS  XUHUHA 1O
dnyopecyenyuu.

Hccnenyemplii  pacTBOp BHOCAT B (appopoByr0 yamky u
BBITTapuBarOT Aocyxa. K cyxomy ocrtarky mpubapmsmor 4—5 ma 0,1 M.
pacTBopa cepHOM KHUCJOTHI. [loyueHHbIN pacTBOp MEPEHOCAT B MPOOHUPKY,
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KoTopyto obsydarorT Y®-nmydyamu. [lpy HamMuuM XWHWHA TMOSBISIETCS
roiyoas dayopectieHIus pactBopa. OT NpuOaBICHUS K 3TOW KHUIKOCTH
Heckoabkux Kamenb 0,1 M pacTtBopa rMApOKCHIa HATPUST MHTEHCHBHOCTDH
roiayooit dayopecueHnuu ociadbeaer, a 3areM (nmpu pH~9) mnosBisercs
dbuoseroBas (hayopecIeHITHSI.

Ecim Kk pacTtBOpy XWHMHA, NOJKUCICHHOMY CEPHOW KHUCIIOTOW,
npuOaBUTh  HECKOJBKO  Kamenb  OpOMHOM  BOABL,  pa30aBIEHHOM
JECATUKPATHBIM 00HEMOM BOJBI (0 MOJHOTO TalieHus (PIyopecieHIum), a
3aTeM MpHOaBUTh HECKOJbKO Kamenb 25 %-ro pacTBopa aMMHaka [0
HIEJIOYHOM pEaKIIUY, TO MOSIBISIETCA JKENTO-3eNeHast (hIyopeCICHIINS.

Peakumu o0Hapy:xeHUS NaNaBePUHA.
Peaxyus c peakmusamu Jpacenoopgha u Matiepa:
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Memoouka evinonnenus ysemHwvlx peakyuti ¢ peaxmusamu Mapxu,
Mandemmna, @pede, Ipomana.

[locne BeIMapuBaHus  XJIOPOGOPMHOTO pacTBopa B (hapdopoBoit
Yalike K CyXOMY OCTaTKy MpHUOaBISIOT KaIUTI0 COOTBETCTBYIOIIETO PEaKTUBA
— nosBisiercss guosieroBast (p. Mapku), cune-puoneroBas (p. Mannenuna),
3eneHas (p. Ppene), kpacHas (p. IpAMaHa) OKpacka.

Memoouka evinonHerus peakyuu ¢ X10pudom KaoMus.

Ha mpenmerHoe CTEKJIO HAHOCAT HECKOJBKO Kareidb HCCIETyeMOro
pacTBOpa U BHITIAPUBAIOT ocyxa. K cyxomy ocTatky mpubapistoT karmto 0,1
M pactBOpa XJIOPOBOJOPOJHOM KHUCIOTHI. PsymoM Hanocat kammo 10 %-ro
pacTBOpa XJIOpUIA KaIMHUsI, a 3aTeM COEUHSIOT 3T pacTBOpkI. [Ipu Hammuum
nanaBeprHa MOSBIITIOTCS CPOCTKH M3 TOHKUX IUIACTUHOK, UMEIOIMX GopMy
KyOa.

Peakuuu o0HApY:KeHUS] HOBOKAWHA.
Memoouka evinonnenus peakyuu ¢ peakmugom /pazendopda.
K cyxomy octarky npubasisitor 1 k. 0,1 M HCI, nocne pactBopenus
ocanka NpuOaBIAIOT Kamuo peakTuBa [[parennopda — nosmsisieTcss KpacHo-
OypBbIii OCAJIOK.

Memoouka evinonnenus peakyuu 0bpazoeanus a30KpacUmers.
K wuccnenyemomy pactBopy npubaBisiroT 1 %-i pacTBOp COJISTHOM
KHCJIOTBI, a 3aTeM Mo KarwisiM npuOasisitoT 1 %-it pacTBOp HUTpUTA HATPUS
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70 T€X MOp, NOKA HE HAYHET OKPAILMBATbCS B CUHUI LIBET MOAKpPaXMabHasi
Oymaxka. Yepes 5 MHMH XKHAKOCTh ToAUIeNTauuBalOT 2% pacTBOPOM
TUAPOKCHJA HATpUsl A0 IIEJOYHOM peakuuu W MpUOaBISIIOT HIEJIOYHOU
pactBop [-nHadrona. Ilpm HamMUMM HOBOKamHa pacTBOp MNpUOOpETaET
KpPacHO-OPaHXEBYIO OKPACKY.

® HO
MH; [ f—
1Tal0,, HCL . NaOH,
1 -

)

! e

Peakuuu oOHapy;KeHUS] AMUHA3HHA.,
Memoouka evinonnenus _peakuyuu ¢ _KOHUECHMPUPOBAHHOU _CepHOU
KUCIIOMOIL.
K cyxomy octarky nmpuOaBisitOT Karumo KOHIICHTPUPOBAHHOM CepHOM
KHCJIOTHI — TIOSIBJISICTCS. KpaCHOE OKpAIlIMBaHHUE.
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Memoouka évinoiHeHus peaxuuu ¢ peakmusom Mapxu.

K cyxoMy ocrtatky mnpuOaBIAiOT Kaljl0 pEaKTHBa

TOSIBJISIETCS] KpAaCcHasl OKpacka.
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3AHATHE Ned. H3onuposanue u odOHapyscenue J1eKapcm 6eHHbIX
6euwyecm é KUC10MmHO20 U OCHOBHO20 XApaKmepa (peuienue npaKxmuyecKoil
3a0auu)

LHear 3aHATHA: TPOBECTH H30JUPOBAHHME U  OOHapyKeHUE

JIEKapCTBEHHBIX BEILECTB U3 OMOJIOTUYECKOM KUIKOCTH
X0/ 3AHATHUA

KoHTpPOJIb HCXOAHOT 0 YPOBHS 3HAHUI

1. W3onupoBaHue JieKapCTBEHHBIX BEILIECTB U3 OMOMarepuasa npu
0011IeM U HampaBJIEHHOM aHaN3€ (ONTUMAaIbHBIE YCIOBUS KUAKOCTh-
KHMJIKOCTHOM SKCTPAKIIMU YKa3aHbl B «[IpritoskeHmn»)

2. Cxema ucclIeI0BaHUs YKCTPAKTOB HA HAJTMYUE JIEKAP CTBEHHBIX
BELIECTB.

3. OcHoBHbI€ NpaBuiia 0(OPMIICHHS PE3YIbTATOB XUMHKO-
TOKCUKOJIOTHHECKOTO UCCJIE0BAHUS OMoMaTepuaia.

JABOPATOPHAA PABOTA

CocTaBUTh CXEMY XMMHKO-TOKCUKOJIOTHUECKOTO HMCCIIEI0BAHUS
AKCTPAKTOB U3 KHCJIOTO U MIEIIOYHOI'O PACTBOPOB.

[osyunts OHOMaTepuan y Nperno1aBaress.

[Iposepute pH cpeapl (nmpu HeoOxoaumMocTh NOAKUCIUTH 20%
pacTBOPOM IaBeNeBOM KUCJIOTHI 10 pH 2,5-3), mepeHecTd B JIEIUTEIbHYIO
BOPOHKY U SKCTparupoBaTh 5 Mil xjiopodopma.

XOpO(QOPMHBII SKCTPAKT MOMECTUTh B CYXOW ()JIaKOH C HAJAMHCHIO
«No ... —K». Boanblii OoCTatok B JEIUTEILHOM BOpPOHKE J0BecTH 25%
pactBopoM ammuaka 10 pH 8,5-9 u skctparmpoBath 5 Ma Xiopodopma.
Xn0popOpPMHBIHN IKCTPAKT MOMECTUTH B CyXOH (UIakoH ¢ Haamuchio «No... —
L.

[IpoBecTn aHaM3 HSKCTPAKTOB M3 KHUCJIOIO M IIEIOYHOTO
PacTBOPOB.

C 53KCTpakTOM M3 KHCJOTO pacTBOpa CTYAEHTBI MPOBOJST
peaKiMu Ha HaJM4HMe BEIIECTB KUCJIOTHOTO M CJIA00OCHOBHOTO XapakTepa,
npuMeHss obnme (MypekcuaHas Mpoda, oOIeaKaIOuHbIE PEaKTUBBI), a
3aTeM YaCTHbBIE PEAKIIUH.

[lpn anamm3e XJOPOQPOPMHOTO SKCTpaKTa U3 IIEIOYHOIO
pacTBOpa Ha MPEIMETHBIE CTEKJIa HaHOCAT Mo 3-4 Kamm XJI0po(OpMHOTO
AKCTpPaKTa M3 IEJIOYHOU CPEAdbl U BhIMAPHUBAIOT JI0CYXa, HA CYXHE OCTATKU
HaHocaT 1o 1 karre 0,1 M pactBopa HC1 u mo karmie o01eankaIonIHbIX
OCaIUTENLHBIX PEAKTUBOB (PAacCTBOP MojJa B MOJUIE Kallusi, HOuIa BUCMYTa
B monune kamus, (ochopHomomubaeHOBONW wim (hochopHOBOIBGPAMOBOH
KACJIOTHI). [loNoXuTenpbHbIE peakiuyd ¢ OOIICATKAIONIHBIMU PEAKTHBAMH
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YKa3bIBaIOT Ha HEOOXOAMMOCTH TMPOBEACHUS KAYeCTBEHHBIX pEaKIUd Ha
aKAIOUABl M CHUHTETMYECKHE JIEKAPCTBEHHbIE BEIIECTBA OCHOBHOTO
xapakTepa. Peakiuy Ha ajkKaaougbl M CUHTETUYECKHE JIEKapCTBEHHBIE
BEIIIECTBA OCHOBHOTO XapaKkTepa NPOBOASTCS MOCTE yaaneHus XJopodopma.

Nnentudukanus U KOJUIESCTBEHHOE OIPeae/IeHue
JIEKAPCTBEHHBIX M1 HAPKOTHYECKHUX BellleCTB

B mHactosmee Bpems mid MASHTH(PHUKAIMK U KOJUYECTBEHHOIO
OTIpeNeyieHHs] JIGKApCTBEHHBIX U HapkoTudeckux BemecTB (JIB u HB),
BBIJICJICHHBIX M3 OHOJOTMYECKOr0 Marepuaiga, UIMPOKO MPUMEHSETCS
CIIEKTPOMETPUUECKUE u xpomarorpapudecKue METOPbI. N3
CIIEKTPOMETPHUUECKUX METOJI0OB IMPAKTHUYECKOE TNPHUMEHEHHE B XHMHKO-
TOKCHKOJIOTHYECKOM aHAIN3€ HAXOIAT MOJIEKYJISIpHO-abcopOumonHbie (Y-,
crektpootomerpuss B Buaumoil obOmactu, HWK-cmexkrpomerpusi) wu
MOJICKYJIIPHO-IMHUCCUOHHBIC ((hTyOPUMETPHsI) METOBL.

Y®-cnexkTpoMeTpusi: ipu o0syyeHun Y D-cBETOM U3MEHSIOTCS BCE
TPU BHJIA DJHEPTUU MOJIEKYJIbl (PHEPTUS DJIEKTPOHHOW  0O0OJIOUKH,
KoJie0aTeNbHasl U BpalareiabHas sHepTrun). [103ToMy 31€KTpOHHBIE CTIEKTPHI
MHOTOATOMHBIX MOJIEKYJI BECbMa CJIOKHBI U MPEICTABISAIOT COOOH IIMPOKUE
MEPEKPHIBAIOIIMECS MOJIOCHI NOrjolieHuss. PopMa U UHTEHCUBHOCTh TOJIOC
MOTJIOMICHUS SIBIITFOTCS JTOTIOJHUTEIILHBIMM TECTaMU TPU HUCHTH(DHUKAITIN
OpraHMYECKUX COCAMHEHUA B XUMHUKO-TOKCHUKOJIOTMUeCKOM aHanmse. Jlis
NpoBeCHUST WISHTHU(PHUKAIIMK BemiecTB mo YdD-crekrpam HeoOxoanMma
npenBapuTeabHas ouucTKa aHamm3upyembix BetlecTB (TCX, peakcTpakius).
B 3aBucuMocTH OT MOBEIEHUS OPraHMYECKHX BemecTB B Y®D-o0mactu
pa3IMYaroT 3 TPYIIIbI:

1) He nmeromue XapakTepHoro norjomeHus B 001actu 200—-400 uM;

2) uMEIoIIME XapaKTepHbIE MOJIOCHI TMOTJIOLIEHHs, KOTOphIE HE
U3MEHSIOTCS NIPU pa3HbIX 3HaYeHUIX pH;

3) wuMelolMe XapaKTepHbIE TMOJOCHl  TOTJIOIMIEHHUS, KOTOpPbIE
WU3MEHSIOTCS B 3aBUCUMOCTH OT pH.

K mepBoli rpymnme OTHOCSATCA OPraHUYECKHE COCIUHECHUS, B
MOJIEKYJIaX KOTOPBIX BCE CBS3U OJIMHAPHBIC M BO3MOXKHBI MEPEXOIbl THUIIA

o — o . Takue mepexoapl OCYIIECTBIAIOTCA B BaKyyMHOH Y®d-o6mactu
(menee 180 uM). K TakuMm coenMHEHUSM OTHOCSTCS MaXWKapIMH, KOHUUH U
np. Hanpumep, maxuxapnua B Y®-001acTy HE UMEET XapaKTEPHBIX TOJIOC
MOTJIOIIEHUS, TaK KaK MOJIEKYJIa MaXyuKapnuHa COJAEP>KUT TOJIbKO OJTUHAPHbBIC
G-CBSI3U. DJIEKTPOHHBIA MEPEXO]l C G-CBA3BIBAIOIIEH HA G-Pa3phIXJISIOLIYIO
opGuTans (6—6 ) Tpedyer GOJbIION 3aTpaThl SHEPIHH M HAXOIWICS BHE
paboueit Yd-obnactu.

B Monekynax opraHMYecKMX BEIIECTB BTOPOM TPYNIbl HMEIOTCS
xpoMoopbl, HE COMNpPsDKEHHBIE C ayKCOXpoMHbIMH rpynnamu. Cpenu
BEUIECTB H3TOW TIpyHnbl MOXKHO OTMETUTh CTEPOUIbL, COEAUHEHUS C
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OCH30JIbHBIM ~ KOJILIIOM. ODJIEKTPOHHBIM CHeKTp O€H30J1a HUMEET TpHu
MaKCHUMyMa MaJIOd HWHTEHCHUBHOCTH (252, 258, 263 HM), KOTOphIE HE
U3MEHSIOTCS TpuU pasHbeiX 3HaueHusix pH. K atoit rpymme oTHOCsATCS
atponuH, d3denpuH U Ap. WHTEHCHBHOCTh MOJOC TOTJIOMICHUS OSTUX
coenuHeHNT B Y®-007acTH He3HauWTENbHas (YIASNbHBIM TOKa3aTelb
noryomeHus: He npesbimaet 10). [lo xapakrepy norsomienust B Y P-061actu
CIIEKTpa KOJIEUH U TEPOUH OTHOCHUTCS KO BTOpOM rpymrme (crenuduyueckoe
nornomieHue B Y®-o0mactTu HE W3MeHseTcss B 3aBUcUMOCTH OT pH), a
MOppUH OTHOCUTCS K 1Tperbed rpymme (YOD-crekTp U3MEHsAeIcs B
3aBucumMoctu ot pH pacteopa).

Monekynbl COSIUHEHUN TPEThEH TPYIIIBI CoAepkKaT XpoMoQopsl U
COMPSDKCHHBIE C HHUMH ayKCOXpoMbl [IpM HOHM3AIMK TaKWX MOJICKYI
MOJIOCHl TMOTJIOIIEHUSI ~ CMEIIAIOTCST  0aTOXpPOMHO WJIM THUICOXPOMHO.
Hampumep, 1pu mnoamenaunBaHuM pacTBopa MopduHa HabOIaeTCs
0aToXpOMHOE CMelIeHne MakcuMyMa criekTpa (0T 284 uM 110 296 HM):

HO. O
I N
S
 —
N-CH, N-CHj
= =
HO HO
284 um 296 aMm

AHamu3upys CTIpyKTypy Mop(]rHa, MOKHO OTMETUTh, UTO B MOJIEKYJIE
MOp(HHA UMEIOTCA G- U T-CBSI3H, a TaKke aykcoxpomHasi rpymma —OH
((beHONBHBIN THAPOKCHIT), COAEPIKAUMUA HEMOJETCHHYIO Mapy 3JEKTPOHOB.
T[105TOMY B TaKOii MOJIEKYJIe BO3MOYKHBI HICKTPOHHBIE IIEPEXOIBI — T-T , N-TT ,
4yTO M OOyclaBiaMBaeT mnorjouieHne moppuHa B Y®D-o0mactH, KOTOpOE
U3MEHAETCA B 3aBUCUMOCTH OT pH cpenpl.

B kauecTBe mpumepa COEIMHEHUM, W3MEHSIOUMX IOTJIOLIEHUE B
3aBucuMoctTd OoT PpH pacTBOpa, MOXHO OTMETUTH OapOUTYypaTHI,
IIPOU3BOIHBIE 1,4-0en3onunazenuHa. OtcyrcTtBHE  creM(UUECKOTO
MOTJIOMIEHUSI KHUCJBIX PAcCTBOPOB OapOUTypatoB M HAMYHUE XapaKTEPHBIX
IOJIOC ~ TOTJIOUICHMSI  IIEJOYHBIX PACTBOPOB  MO3BOJIIET  IPOBOJUTH
UICHTU(DHUKAIIMIO U KOJMYECTBEHHOE OTpeereHue 0apOutypaTtoB METOIOM
Y®-crieKTpoOMETpUHN.

B VY®-o0nactu CcBETONOTIIOLICHHUE MOJIEKYJl CBSI3aHO C
BO30YXKICHUEM DJICKTPOHOB, HAXOAIIMXCS B Pa3JIMYHBIX COCTOSHUSIX: N-, G-,
T- DJICKTPOHOB (B OpraHMYeCKuX BelnecTBax), d-, f- aekTpoHOB B HMOHAX
METAJUIOB, a TAKXKE C JJIEKTPOHHBIMH IEPEX0JlaMu C MEepPEeHOCOM 3apsina (B
KOMILJICKCaXx).
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6—G* — Tmepexojbl XapakTepU3yHTCs OOJbIIMMU W3MEHEHUSMU
DHEPTUM W HAOJIOJAIOTCI B OCHOBHOM B BakyyMHOW Yd-001acTH.
[IpuMeHeHre BaKyyMHBIX CTIEKTPOMETPOB HE MPEICTABISAET 3HAYUTEIHHOTO
UHTEpeca.

N—G™* — mepexoasl MPOUCXOAT B 0oJjiee JIMHHOBOJHOBOW 00JIacTH
CIIEKTpa M0 CPaBHEHMIO C G—G™* — Mepexo1aMu.

HaubGonbiiee 3HaueHe JJIs1 aHAIMTUYECKUX IeJiel UMeT N—n™* u
n—n* — nmepexoabl. OHM UMEIOT HauOOJIBIITYI0 HHTEHCUBHOCTh U HAXOISITCS
B Han0oJiee NJIMHHOBOJIHOBOM 00JIACTH TIO CPABHEHHIO C MEPEX0IaMu JPYTHX
THUTIOB.

CnexktpodoTomMeTpusi B BHAMMOM 00JaCTH [JI1 ONPEICICHUS
JICKQpCTBEHHBIX M HAPKOTHMYECKUX BEIIECTB OCHOBaHA Ha 0Opa3oBaHHH
OoKkpawieHHbIX coenuHeHud JIB u HB ¢ opramnmueckumu peareHtamu
(BapuaHTBl OE39KCTPAKIIMOHHOTO U  OKCTPAKIIMOHHO-(OTOMETPHIECKOTO
OTIpeNieTICHHs]) W TPHMEHSIETCS B HACTOSIIEE BpPEMS PEIKO B XHMHKO-
TOKCHKOJIOTUUECKOM aHAJIN3E.

HUK-cnexkTpometpus (cpeauunii UK-guana3zon, 2500-25000 um uim
4000-400 cvM™") IPEMEHSIETCS B OCHOBHOM ISl KA4€CTBEHHOTO OOHAPY/KEHHS
JIB u HB no xapakTepHbIM 1oJiocaM MOIJIONIEHUsT (PYHKIMOHAIbHBIX TPYIIIL.

dayopumeTpusi  TO3BOJSIET  MPOBOJAUTh KAk  Ka4€CTBEHHOE
oOHapy)XeHHe, Tak W KoJmdecTBeHHOoe ompenenenue JIB m HB. Omnako
KOJIMUECTBO  BEIECTB, O0OJaJalImuX COOCTBEHHOM  (IyopeclieHIIEH,
HE3HAUUTEIHHO, a CIOCOOBI TIEPEBOIa HEPITyOPEeCUPYIONIUX COCTUHEHUN B
dbayopecuupyomye CIOXKHBI W TpymoeMku. Dmyopumerpusi — Ooliee
YyBCTBUTEILHBINA U M30UpATEIHHBIN METO/I 10 CPAaBHEHUIO C (POTOMETPHUEH.

Haubonee mnmpokoe NpUMEHEHUE B XUMHKO-TOKCHKOJIOTHYECKOM
aHaJIM3€ B HACTOSILEE BPEMS HAXOISAT XpoMaTorpadguieckue MeTOAbI.

XpomaTtorpadguueckne meroabl (TCX, KX, BIXX, xpomaro-
Macc-criektpoMeTpust - XMC) Ho3BOJISIIOT OBICTPO M TOYHO OMNPENENsTh B
OJTHOM TIPOOE HECKOJIBKO JIEKAPCTBEHHBIX U HAPKOTHYECKUX BEIIECTB.

XpoMmarorpaduueckue METOJbI  MOKHO  paccMaTpuBaTh  Kak
KOMOMHUpPOBaHHbIE (TMOPUIHBIE) METOIbI, B KOTOPBIX pPa3JieJICHUE BEIICCTB
OpPOM3BOJAMTICSA  METoJaMu  XpoMartorpaduu, a  perucTpamus U
KOJIMYECTBEHHOE OIPEACICHNE MOJYKET OCYIIECTBISITECS CIHEKTPaIbHBIMHU,
ANEKTPOXMMHUUYECKUMH W JPYrUMUA  MeTojamMu.  Bpeibop  metona
XpoMarorpauueckoro aHajan3a 3aBUCUT OT CBOWCTB aHAJIM3HPYEMOTO
BEIeCTBA. B XMMHMKO-TOKCHUKOJIOTHYECKOM aHalM3€ HIMPOKOE MpPUMEHEHHE
HaxomaT Tazo-xuakoctHas (IDKX), BbeicokoapdexkTrBHAs KUIKOCTHAS
xpomarorpadus (BDXKX) u xpomaro-macc-CIEKTPOMETPHSI.

KauectBeHnnblii aHamm3 cMmecu MeromgoM BOXKX  mpoBoasar
AQHAIOTUYHO WACHTU(DUKAIMA KOMIIOHEHTOB CMECU METOIOM Ta30BOM
xpomatorpaduu, T.e. ONPEICISIOT BpPEMEHA WM OO0BEMBI YACpPKUBAHUS
tz(\VR) ¥ pacCUNTHIBAIOT OTHOCHUTEIILHOE BPEMS YAEPKUBAHUS.
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KomnnuectBennoe OTIpeeSICHUE KOMIIOHEHTOB cMecu
xpoMaTtorpagueCKUMU  METOJJaMd  OCHOBAaHO Ha MPONOPLHMOHATBHOM
3aBUCHMOCTH  BBICOTBI IHMKAa WM €ro IUIOMAAM OT KOJUYECTBA
xpomarorpapupyemMoro KoMnoHeHTa. OCHOBHBIMM METOJIaMU OTIPEAECIICHUS
KOJIMYECTBEHHOTO  COCTaBa CMeced  SBIIOTCS ~ METOAbl  J00aBOK,
rpayupoBOYHOro rpaduka u BHyTpeHHero crangapta. B BOXX wmeron
HOPMHUPOBKH PEIKO UCIOJIB3YETCs, TaK Kak B MeTone BOXXX Her nerexropa
(momo6HOTO Karapometpy B ['X), obmagaromiero o0mieii 9yBCTBUTEILHOCTHIO
K COCIMHEHUSAM Pa3JIMIHON XUMUYECKOU ITPUPOJIBI.

B coBpeMenHbIX XpoMaTorpadax nuku 00padaThIBAIOTCS C MOMOIIIBIO
KOMITBIOTEPOB U HUCCIIEAOBATEND (AHAMTHK) MTOJIy4aeT HyXKHBbIE ITapaMeTPhl B
MeYaTHOM BHJI€: Ha3BaHUE BEILIECTB, BPEMEHA YIEPKUBaHUS, IUIOLIAIU
MIUKOB U COJIEp>KaHNE KOMIIOHEHTOB aHAJIM3UPYEMOro 00pasa.

KX umeer HekoTopbie penmyiecTBa nepea BOXKX:

- JIelIeBIie MpUOOpHI;

- KOJIOHKM MO’KHO MPUTOTOBUTH B JJA00OpATOPHUU;

- BBIIIE YYBCTBUTEILHOCTh, OCOOEHHO B CIy4ae MPUMEHEHHUs] Macc-
CHEKTPaIBHOTrO JIeTeKTopa, [133;

- TpedyeTcst Maiblii 00beM MTPOOHI.

OnHako Tpu ONpENeNeHWH BEIIECTB STHM METOAOM Tpelyercs
JOCTaTOYHAs JEeTy4ecThb OTpeIesieMbIX BEIIECTB, CIIOKHAS
NpoOONOATOTOBKA, YIAJIEHUE HENeTy4YuX MpUMeceidl, NPUTOTOBIICHUE
0€3BOJHOTO pacTBOpA.

N3BecTHbIe CcMOCOOBI TEpEeBOJA HENETYYMX BEIIECTB B JIETy4ue
CJIOKHBI U TpyAaoeMmku. [IpoBeaeHue aHamm3a MpU BBICOKUX TeMIepaTypax
KOJIOHKH (200—3OOOC) MPUBOJUT K JIECTPYKIIMU OTPEIEIIEMOro BEIIECTBA,
YTO SIBJSIETCS IPUIUHOM OIINOOK.

Meron BOXX mno3Bonser aHalIM3UMpOBaThb BOJHBIE PACTBOPBHI,
COKpAILAeTCsl BpEMsI aHalIM3a, OBICTPOE YCTAHOBJIEHHWE PABHOBECHSI MEXIY
NOJBIKHOW M  HENOJBWXKHOW  (pazamMu, OTNAAAOT OrPaHUYEHHUS 0
TEPMOYCTOMYMBOCTH, HE Tpedyercs JieTydecTh BemlecTB. IlpuMeHeHue
crienqu(pUYECKUX U HEpa3pylIalolMX METOJ0B JETEKTUPOBAHUS IO3BOJISET,
HarpuMmep, CHUMAaTh 3JIEKTPOHHbIE CIIEKTPBI OTACIBHBIX (ppaKiuil.

K nenoctarkam BOXKX MOXKHO OTHECTH: Mayas 4yBCTBUTEIbHOCTb
JE€TEKTOPOB, OIPAHUYEHHBIE BO3MOXKHOCTU CHEKTPO(HOTOMETPUIECKOTO
netrektopa (180-700 uM), GoJee moporocTosIas anmaparypa U CJIOKHOCTb
3arnoJIHEHHs KOJIOHOK. Metoauku ¢ npumeHenneM merona BOXKX tpedyror
3HAUUTENbHBIX KOJMYECTB BBICOKOUMCTHIX OPTaHUYECKUX PACTBOPUTENIEH.
OuncTka pacTBopUTENEH B J1a0OPATOPUSIX BECbMA TPYIAOEMKHI Ipolecc, a
OYMINEHHBIE  pacTBOpUTENHM  Joporue.  UyBCTBUTEIBHOCTH  MeETOJA
onpeeIseTcs TUTIOM HCIIOJIb3yEMOTO JETEKTOPa. Hanbonee
YyBCTBUTEIILHBIMU SIBJSIFOTCS (piryopecuieHTHbIN 1 MC-neTekTopsl, HanboJiee
YHHUBEPCATLHBIMU — CIIEKTP O (POTOMETPHYECKUIA.
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Bapuant pacnpenenurensHoi xpomarorpaduu ¢ oOpaleHHon (pazoi
HamOoJlee YacTo TPHUMEHSETCS M TO3BOJIIET ONPEASIsITh  OOJbINOE
KOJIMUECTBO BellecTB. B kauecTBe MOABMKHOM (Da3bl UCTIOJIB3YIOTCS BOJHO-
OpraHMYECKUE CMECH, KaK NpaBMiIO, 3TO OydepHbie pacTBOPHI C A0OABKOM
CMEIIMBAIOIIUXCS C BOJAOW OpPraHMYECKUX pacTBOpUTENer (MEeTaHoI,
AICTOHUTPWII, PEXKE — aIleTOH).

IIpeanoxxensr Meronuku mnpsamoro BOXX - onpenenenus
JCKAapCTBEHHBIX  BEIIECTB B  OHOJOTHMMECKUX  JKHUAKOCTAX  TOCJHE
MpeABApUTEILHOIO OCaXAeHUs OenkoB. B HacTosilee BpeMsi B OCHOBHOM
MPUMEHSIOTCSL  OOpaieHHble  (Pa3bl € «IPUBUTHIMUY  AJIKWILHBIMU
samecTuTeIIMU (C1g, peske Cg).

XpomaTto-macc-cniektpomerpusi (XMC) — THOpUIHBIH METOJ
aHaM3a, TMO3BOJLSIIONMIA pPa3AeNsaTh BEIIECTBA METOJOM Ta30BOM WU
KUJIKOCTHOW Xpomarorpaduu, a HWICHTU(DUKAUIO ¢ KOJUYECTBECHHOE
OmpeeNieHue  TPOBOAAT  METOAOM  Macc-crlekTpomeTpun.  Macc-
CIIEKTPOMETPHUSI OCHOBAaHAa Ha OMPEJEICHUU OTHOILEHHUS MacChl K 3apsany
(M/z) noHOB, a TakKe KOJMYECTBA MOHOB, BO3HHMKAIOIIMX IMPU HOHU3AIMU
aHaIM3UpyeMoro  BemiecTBa.  VMoHW3amuu — TOJBEPraioT  BEILECTBA,
HaxXoJsIMecs] B Ta3000pa3HOM COCTOSIHUU. [IpoBOAAT MOHU3AIMIO pa3HBIMU
METOJIaMH (XMMHYECKasi HMOHMU3ALMs, C IOMOIUBIO Ja3epa, JJIEKTPOHHBIM
ynapoMm). Ilpu woHM3ammu oOpa3yroTCsl Kak TMOJIOKHUTEIbHBIE, TaK U
OTPULIATENILHO 3apsDKEHHbIE HMOHBL (OJIHAaKO OTPUILATEIHLHO 3apsyKEHHBIX
MOHOB O0Opa3yercsi HE3HAYUTENbHOE KOJMYECTBO M K TOMY XK€ Yy
OTPAaHWYCHHOTO 4YHCJIa coenuHeHu. Hawmbosiee BeposSTHBIM —SBIIsIETCS
o0pazoBaHuE OJHO3APSAHBIX TMOJIOKUTENbHBIX HOHOB. [Ipubopbl, Kak
PaBUJIO, HACTPOEHBI HA PErUCTPAIIUIO MOJIOKUTENBHO 3aPSKEHHBIX HOHOB.

OOpazoBaBiecs TMPW HOHMU3ANMK HOHBI PA3ACIAIOTCS COTJIAcHO
BEJIMYMHE M/Z C IOMOIIHIO MacC-aHATM3aTOpPa, B KOTOPOM Pa3JIC/ICHUE HOHOB
MIPOUCXOUT B MATHUTHOM WJIM DJIEKTPUUECKOM T0Jie. B cOBpeMeHHbIX Macc-
CIIEKTPOMETpax IJisi  perucipanud  oOpa3ylonmxcs  HOHOB  yalle
UCIIOJb3YIOTCS  BBICOKOUYBCTBUTEIIbHBIE  DJIEKTPOHHBIE  YMHOKUTEIIH.
3aBUCUMOCTh HMOHHOTO TOKa OT BEIMYUMHBI M/Z HOHOB rpaduyecku
MpECTaBIsIeTCSl B BUIE Macc-CIIEKTpa BelecTBa. HensBecTHOe coennHEeHNE
CUUTAIOT WACHTU(DUIIMPOBAHHBIM, €CJIM MAacC-CIIEKTP BEIIECTBA B CMECHU
COBIANAET C Macc-CHEKTpOM CTaHAapTHOTO BemecTBa. [lpu 3TOM
WCCIIE/IOBAHNE HEU3BECTHOTO M CTaHAApPTHOTO BEIIECTB TMPOBOIST B
OJIMHAKOBBIX YCJIOBUSAX.

JI71s BBISICHEHUSI CTPYKTYpPBI ONPEAENIEMOT0 BEIIECTBA MCIOJIB3YIOT
Takke OMOIMOTEKH MacC-CIIEKTpOB. YacTo HCTOIb3yeMble OHOIMOTEKH
comepxatr ot 2000 1o 500000 macc-crieKTpOB, XOTSI KOJMYECTBO M3BECTHBIX
coeauHeHnil B HacTosiee Bpems npesbimmaet 12000000.

Heoocmamxu XMC: BbICOKas CTOMMOCTh MNPHOOpPA, CJOKHOCTb
MPOBEJICHUSI aHAIM3a, HEOOXOJUMOCTh  CHEIHAIbHO MOJTOTOBICHHOTO
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nepcoHasia. MeToJ UCMOJb3YeTCsl B KAauyeCTBE ATAJIOHHOTO TNPU TOYHOM
OTIpEIeNICHNH KOHIICHTPAIIUH JIEKapCTBEHHBIX BEIICCTB.

Tonkocioiinas xpomatorpadusi (TCX) wucrnosnb3yercs Kak Jyis
OoOHapyXeHMs, TaK M JJs KoJaudecTBeHHOro ompenaeneHuss JIB u HB B
ouonormueckux oobekrax. AHamm3 merogoM TCX COCTOUT W3 HECKOJIBbKUX
CTaaui: TMOATOTOBKAa TMpOOBI; TMOJArOTOBKAa TIUIACTHUHBI; IOJTrOTOBKA
xpomarorpapuueckoil KaMmepbl; HaHECEHUE NPOOBI; XpoMmaTorpaduueckoe
pasjiefiecHhe KOMIIOHEHTOB TIPOOBI; yAaJCHWE »JIIFOCHTa C IUIACTUHBI,
JETEKTUPOBAHNE; UJICHTU(PHUKAITNS; KOJIMIECTBEHHOE OTIpEIeIICHNE.

B meroge TCX morytr ObITh peaiM30BaHbl Pa3UYHbIC BapUAHTHI
xpomaTtorpadupoBaHus:  HOPMaJbHO-()a30BbIH, oOparieHHO-()a30BbIH,
MULEIUBIPHBIN 1 J1p. BoicokoadextrBHas TCX otnuuaercst 60iee BEICOKON
YyBCTBUTEJILHOCTHIO, 3PPEKTUBHOCTHIO U CKOpocThio. B merone BOTCX
TOJIIIMHA CJIOS HOCUTENS cocTaBiisieT okoyio 100 MKM, pa3mep 4YacTuil
HOCUTENS — 5 MKM U MeHee. BpeMst paznienienus cocTaBisieT 0koJjio 10 MunyT,
a YUCJIO TEOPETUUECKUX TapesioK MoxkeT aocturarb 4000.

[Ipennoxensl pa3Hble CITOCOOBI JETEKTUPOBAHUS T
UEeHTU(UKAIINY OTIPEEIIEMbIX KOMIIOHEHTOB Pa3IeIsieMO CMECH.

1. UccnenoBanue (uryOpecUEHTHBIX CBOMCTB pa3leisieMbIX BEILLECTB.
D10 oauH w3 HamboJiee YYBCTBUTENBHBIX METOJOB JCTEKTUPOBAHUS.
Yeumuth  QUIyOpECHEHIIMIO  BEIIECTB  MOJKHO  Pa3HBIMH  CTIOCOOaMH,
HarpuMep, HAHOCST Ha IUIACTUHY KUAKUM a30T M OocBemmarT YD-CBETOM.
[IpennoskeHbl peareHThl JJs1 TiepeBofa He(IyopecuupyIonmXx BEIIECTB B
Gbyopecupyromme CoOeTuHEHUS.

2. Hcnonw3oBanue (DIyopeceHTHBIX HMHAMKATOPOB, KOTOPbHIC
HAHOCAT Ha copOeHT. B 3Tom ciydae rpu o0sryuyeHnu miacTuHbl Y - cBeTOM
Ha cBerameMmcs (oHe TMIacTHHR — HAOMIOMAIOTCSl TEMHbBIE  MATHA
OTpEAEIIiEMbIX BEILIECTB.

3. IlpumeHeHuwe TpYINIOBBIX WM CEJECKTUBHBIX PEArcHTOB.
Hanpumep, HUHTUAPUH UCTIONB3YIOT Kak peareHT Ha NH,-rpymmsl, a xnopung
xene3a (I11) — va penombr.

KonnuecTBeHHOE oTpeseneHue paseieHHbIX BEIIECTB B METOJIE
TCX BO3MOXXHO HEMOCPEICTBEHHO Ha CJI0€ COpOEHTAa WM aHAJIM3UPyeMoe
BEIIECTBO W3BJCKAIOT U3 CJIOS COpOEHTa ¢ TOJY4YEHHBIA PacTBOP
AHAIM3UPYIOT C MPUMEHEHUEM JPYTUX METO/IOB.

B Tabmune 4.1 npencrtaBiieHa CpaBHUTENbHAs OIICHKA OCHOBHBIX
WHCTPYMEHTAILHBIX ~ METOJOB  ONpEACIEHUs  JICKQpCTBEHHBIX M
HapKOTUYECKHUX BEIIECTB B OMOJIOTHIECKUX 00HEKTaX.
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Tadomuma 4.1
CpaBHuTe/IbHASI OLIEHKA HHCTPYMEHTAJIbHBIX METOIOB
onpenesieHust JIB u HB B Ouonormuecknx od0bekrax

YyBcTBUTEND- o

el el ;;4

HOCTH 5 5 E)

2| | £ 8

e = = &

Meto sl ; o § s

B rpamMmax = a, ) 5

S > >

o

Apomaro-mace- | o1 4012 | 5 | 5 | g 4 9
CIIEKTPOMETPHS

Puvtyno- 1 ggoggtt | 5 | a4 | 4 1 9
XUMHYECKHUE
l'azoBas
xpomarorpadusi:

- 193 10 5 -4 4 2 7

-JINII 10°-10° 4 -3 2 4 7
KuakoctHas
xpomarorpadusi:

- Y®-nerexkTop 10" 3 -3 4 4 8

- guyopecuent- | 10°-10° | 4 -4 5 2 7
HBIN JETEKTOp

TCX 10°-10" 3 -1 2 4 7

Cektpogoto- | 456 47 | 5 -2 2 4 7
METpHSI

®nyopumerpus | 107°-107 4 -2 4 1 7

[lo cymmapHOii o1leHKe HEKOTOPOE MPEUMYILECTBO UMEIOT XpOMAaTo-
MacC-CIIEKTPOMETPHUS U UMMYHOXHUMHYECKUE METOAbl. OHAKO ATU METO]IbI
UMEIOT M OTpeNelicHHbIE HEIOCTaTKU (JoporocTosiee oOOopya0BaHHE,
HaOOpPHI crienn(PUIECKUX PEAKTUBOB U JP. ).

Brei6op metoma ompenenenust JIB u HB mpoBomgutes, ucxoas u3
GU3NUECKUX M XUMHUYECKHMX CBOWCTB OIPEAC/IIEMOTO BEIIECTBA, HAIAYUS
COOTBETCTBYIOIIETO 000PYIOBAHMS U TIOATOTOBKU dKCTIEPTa-XUMUKA.

Ha naGoparopHbIX 3aHATUSX CTYIEHTHI OCBAaMBAIOT METOAUKH Y D-
CIIEKTPO(HOTOMETPHIECKOTO OTIpEICTICHUS 0apOUTyparoBs,
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CIEKTPO(POTOMETPUUECKOTO oTpe/IeICHHUSI aMUHa3UHa,
(GIyOpUMETpUUIECKOTO OTIPE/IeTICHUsT XUHIUHA U JIP.

CocTapiieHue 3aKJIH0YeHUSA IKCIIEpPTa

3aKIIOYEHUE DKCIEpTa COCTABIETCSI HA OCHOBAHUU PE3YJIHTATOB
UCCJIeIOBaHUsI OMOJIOTMYECKOro MaTepuasa Ha COJEpKaHHUE JICKapCTBEHHBIX
BEUIECTB  KUCJOTHOIO, CJIAO0OCHOBHOTO W  OCHOBHOIO  XapakTepa.
3akmroueHue — JKcmepra  cocTouT M3 3-x  yacted  (BBegenwme,
UccnenoBarensckass 4acTh, BeiBoasl). Ilpu cocTaBieHnu 3akimoyeHUs
JKCIIepTa HEOOXOAUMMO COOJII0JaTh ONPEACNCHHbIE IpaBUjia: HENb3s
COKpallaTh CJOBa, BBOAWUTH YCIIOBHbIE OOO3HAYEHUs, MHCATh XUMHYECKHE
dbopmymbl.  Pazmen  «McchemoBaTenmbckas — 9acTh» — COCTAaBISIETCS B
COOTBETCTBHUHU C BBITIOJTHEHHBIMU METOAUKAMU U30JUPOBAHUS U OTIPEIETICHHS
TOKCHYECKHUX BEIIECTB. BBIBOABI MOTyT OBbIThb CHOPMYIUPOBAHBI OJHUM
npensioxxenueM: «Ha ocHOBaHUM pe3yJbTaTOB XMMHUKO-TOKCUKOJIOTHYECKOTO
uccliieioBanus (WM cyaeOHO-XUMUYECKOM 3KCTIEPTU3bl) KpOBU (MOYH U IP.),
NPOBEJEHHOTO HAa OCHOBAaHWM HAMpaBleHUs  CYAe0HO-MEIUIIMHCKOTO
akcniepTa (PHMO) oOHapyx)eHBI (ITEPEYUCIUTh BEIIECTBA B CTPOUKY), 3aTeM
He OOHAapy)KeHbl (IIEPEUMCINTh OCTAIbHbIE BEUIECTBA, KOTOPbIE HE OBLIU
oOHapyxeHbI)». BbIBOIBI MOTYT OBITH COCTAaBJICHBI B BHJIE€ OTBETOB Ha
nocTaBjieHHbIe BoTpockl. B «Ilpunoskenun» umeercs: oOpazell 3aKIr0ueHUs
AKCIIEpTA.
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INPUMEPBHI
TECTOBBIX 32JaHUM MO TOKCHUKOJOTrHIeCKOU XUMUH

1. ®apmaKoJOTUUECKUE UCTIBITAHUS ITPOBOIT Ha:

aTpOTNH;
XUHUH;
CTPUXHUH;
AIICHUYM;

5.  KOJICHH.
2. Bropas ¢aza merabommsma — 3T0:

1. KoHbIOramus MeTaboJIMTOB;

2. peakuus OUOCUHTE3Q,

3. TUAPOJU3 CIIOKHBIX YPHUPOB;

4.  BOCCTaHOBJICHHE HUTPOCOCIUHECHUH;

5.  BIOKCUIMPOBAHUE.
3. o cmocoOy MoCTyIUICHHSI A/1a B OpTaHU3M OTPaBJICHUS OBIBAIOT:

1. nmepopaibHbIe;

2. UHTPAKOPIOPAIbHEIE,

3. DKCTpaKOpIOpaIbHBIC,

4. TepKyTaHHBIC;

5. UHBEKIMOHHBIE.
4. Knaccuduxammsi METabOINIECKUX MPEBPAICHHI:

1. oxkwucieHue MUKpOCOMAIbHBIMU (pepMEHTaMU;

2.  BOCCTAHOBJICHHE MUKPOCOMAILHBIMU ()epMEHTAMU;

3. HEMHKpPOCOMAaJIbHOE OKHCJICHHUE;

4. HEMHKpPOCOMAJIbHOE BOCCTAHOBJICHHUE;

5. MuHepamM3aIus.
5. YTo U3 NepeYncIEHHOr0 BEPHO:

1. ocHOBHOW  myTh  MeTa0oJM3Ma  JIEBOMENPOMa3WHA -
CYJIb(POOKUCIICHUE;

2. MeraboJMTOM  aMuHa3uWHa  sBisgercss  cyiabdokcua  N-
J€3MEeTHIIAMHHA3HHA,;

3. Tmpom3BOJHBIC (PEHOTHA3WHA TPAKTUUECKH HE META00JU3UPYIOT
B OpTaHU3ME;

4.  aMHMHAa3UH U30JMPYIOT MeTooM Banosa;

5. BCeE YTBEpXkICHUS BEPHBHI.
5. @aKkTOpHI, BIUSIOUIME HA META00JIM3M:

1. MONEKyIApHO-TEHETUYECKHIA,

2. BO3PAaCcTHOI;

3. BPEMEHHOM;

4. opraHocnenu(pUIeCKu;

5. HET BEpHOTO OTBETA.

oINS -
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6. ATpOIIHMH B OpraHu3Me METadOJIU3UPYET J10:
1. »kronuHa;
2. OEH3OMIPKIOHUHA,
3. TpOMOBOM KUCIIOTHI;
4. TpONHWHA,
5. OEH30HHOI KUCIIOTHI.
7. Kakoe W3 MEpEeUMCIICHHBIX COCAMHEHUN HMEeT HAWMEHBIIMN Tepuos
no.ryBeIBeieHUS (t 15):
aAMHUHA3WH:
(dhenobapOuTa;
KO/JICHH;
aTpOIIUH;
TepOUH.
8. Ilytn MeTa6onH3Ma HUKOTHHA!

SARE A

N-1eMeTuiMpoBaHue;

Pa3pbIB MTUPPOTIUIUHOBOTO KOJIBIIA;
N-MeTHImpoBaHue TUPUIUHOBOTO KOJIbIIA;
JIeTaioT eHUPOBAHMUE;

HET BEPHOTO OTBETA.

9. Ilytn MeTa6onH3Ma IPOM3BOIHBIX (PEHOTHA3HHA:

o=

apOMaTHYECKOE THIPOKCUIINPOBAHNUE;

necyibGupoBaHUE;

N-mMeTunpoBaHue;

OKHCJICHHE aToMa cepbl B (HEHOTHA3MHOBOM SIIIPE;
5. N-memerunupoBanue.

10. MeTaGouThI KOJEHHA:

e

1. wmopdus;
2. TepowuH;
3. HOPKOJEHH;
4, IUOHMH,
5.  HET BEpHOTO OTBETA.
11. Iyt merabosmm3ma npomMeaosa — 31o:

1. N-memermnmpoBaHue;
2. paspyiueHue 3pupHOil CBA3Y;
3. oOpa3oBaHue TIIOKYPOHH/IA;
4, N-meTunupoBaHuE;
5. HeT BEpHOIo OTBETA.
12. OcHOBHBIE peakuy MeTaboIM3Ma NarnaBepyHa:

1. oOpa3oBaHHE TIFOKYPOHHIOB;
2.  O-gemeTwIMpOBaHMUE,
3. obpazoBanue Cynab(haToB;
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4.  oOpazoBaHue CyIb(OKCHIOB;

5. HET BEpHOTO OTBETA,
13. Meroapl AeHUTpauy MAUHEPATU3aTa:
C MpUMeHeHueM (hopMaibaeruia;
TePMUYECKUH (THAPOTH3HBIN);
BO3TOHKA;
C PUMEHEHUEM BOCCTAHOBUTEIIEH;
C IPUMEHEHUEM MOYEBHHBL
14. Ilpu MI/IHepaJ'H/IBaI_II/II/I Ouomarepuana NpUMEHSIOT:
KOHLUEHTPUPOBAHHYIO CEPHYIO KUCIIOTY;
KOHLEHTPUPOBAHHYIO a30THYIO KUCJIOTY;
KOHIIEHTPUPOBAHHYIO YKCYCHYIO KHCJIOTY;
HACBIIIEHHBIN pacTBOP XJIOpHUAA HATPUs;
BCE IEPEUNCIICHHBIE PEAreHTHI.
15. Jdns MI/IHepaJ'II/ISaI_[I/II/I Ouomarepuasa MPUMEHSIOT CMECh BOJIbI, CEpPHON U
a30THOW KHUCJIOT B COOTHOIIICHUU:
1:1:1;
1:2:1;
2:11;
1:1:2;
1:2:2.
16. TIpu MOKpOI/I MUHEpaTU3alu1 UCTIOJIb3YIOTCSI CMECH:
CEpPHOM M a30THOM KHUCJIOT;
CEpHOM, a30THOM Y XJIOPHOW KHCJIOT;
MIEPTUIPOJIIL U CEPHOU KUCIIOTHI;
a30THOM M YKCYCHOM KHUCJIOT;
XJIOPHOM M YKCYCHOM KHCJIOT.
17. Tlpu /I[eHI/ITpaI_[I/II/I MUHEpanu3aTa NPUMEHSOT:
bopmanbaeTru;
IIEpMaHraHaT KaJus;
MOYEBUHY;
CyJb(hUT HATpUS;
arieTaT HaTpusl.
18. IIpu n301MpPOBAHUH PTYTH ITPUMEHSIOT:
ATAHOJ;
KOHLIEHTPUPOBAHHYIO a30THYIO KHCJIOTY;
KOHLIEHTPUPOBAHHYIO CEPHYIO KUCIIOTY;
KOHLIEHTPUPOBAHHYIO YKCYCHYIO KHCJIOTY;
MUKPHUHOBYIO KUCJIOTY.
18. M305mpoBaHue pTyTH MPOBOAST:

1. oO0muM MeToI0M MUHEpAITU3AIUY;

2. METOJIOM JIECTPYKIIMU OnomMarepuaa,;

3. MeronoM BacunneBoi;

arwnE

abrwnE
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4. SKCTpakiyen NOJSPHBIMUA PACTBOPUTEISIMH,
5. HET BEpHOTO OTBETA.
19. Jlns MacKupoBaHMsI MEMIAIOIMX HOHOB NPU MPOBEIECHUH JPOOHOTO
aHaJM3a MPUMEHSIOT:
1. dropunsr;
2. docdarsr;
3. TMIEpUH,
4. TUIPOKCUIIAMUH;
5. HET BEpHOTO OTBETA.
20. IUTU30H NPUMEHSIOT 1JI1 OOHAPYKEHHUS:
1. wonos Oapus (I1);
2. wonoB Maprania (I1);
3. wonoB cunIa (l1);
4. woHoB cepeodpa (I);
5. wuonoB xpoma (I11).
21. TOKCHKOJIOTHYECKOE 3HaYEHUE UMEIOT:
1. xmopwun 6apws;
2. HUTpAT CBUHIIA;
3. cynbsdar Oapus;
4. TmepMaHraHar Kajius;
5. cynedar Menm.
22. Tlo cxeme ApoOHOTO METO A HOHBI cepedpa ONPeESIOT:
nocsie noHoB xpoma (l11);
nocJie noHoB Maprasiia (l1);
MOCJIE MIOHOB 1IMHKA;
1ocJie TauTus;
. HeT BEpHOTO OTBETA.
23. Ilpu oOnapyxenun wuonoB xpoma (llI) mpumensitor crenyroume
PEaKTUBBI:
1. nudenmmkapOazum;
2. TUOMOYEBUHY;,
3. AWATWUIOBBIH ¢up;
4. mepuoaar Kauus;
5. auTHs3o0H.
24. A3up HaTpus NPUMEHSIOT AJ11 MaCKUPOBaHUS PU OOHAPYKEHUH:
1. wonos Oapus (I1);
2. wonoB cBuHia (I1);
3. wonoB xpoma (1) B mpucyrcTBun nonos mapranma (I1);
4. wonos tamms (111);
5. wuonHoB cepedpa (I).
25. OCHOBHbBIE aHAIMTUYECKUE PeareHTh! AJi1 OOHAPYKEHUSI MOHOB cepedpa
P XUMHKO-TOKCHKOJIOTHYECKOM aHAJIN3E:
1. utH30H;

akrwnNE
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2. nudeHmnkapOasum,
3. mudeHunTHOKapOA30H;
4. OpWUIMAHTOBBIN 3€JICHBIN;
5. HET BEpPHOTO OTBETA.
26. lusTrnautHokapOaMHHAT CBUHIA UCTIONB3YIOT B KAYECTBE PEaKTUBA MIPU
0OHapyXEHUH:
1. wonoB Oapus (I1);
2. wonoB meau (11);
3. wuoHoB cypbMmel (I11);
4. wonoB taums (111);
5. HET BEpHOTO OTBETA.
27. C ManaxuTOBBIM 3€JIEHBIM 3KCTPArupyrTCsl OKPaIIEHHbIE KOMITIEKCHI:
1.  cypemsr (V),
2. xenesa (I11);
3. rtamms (I1);
4.  cpunna (1);
5. wmapranma (I1).
28. O6HapyXeHHE MbIIIbsKa B MUHEPAIM3aTe MPOBOIUTCS METO/IaMHU:
1. 3anrep-bneka;
2. Mapma;
3. Craca-Ortro0;
4. KpamapeHko;
5. BCEMHU NEPEUUCICHHBIMHU.
29. TlpenBapuTenbHbIE peaKuu OOHAPYKEHHUSI BUCMYTA:
1. ¢ aUTH30HOM;
2. C THOMOYEBUHOM;
3. ¢ 8-OKCHUXUHOJIMHOM M MOJHUIOM Kalus;
4. ¢ OpylUHHOM;
5. C CepHOU KHUCIIOTOM.
30. Hambomee uyBcTBHTEIRHON peaknmeid Ha noHbl muHKA (I1) sBmsercs
peaxuusi:
1. ¢ IuUTH30HOM;
2. ccynbdaroM HaTpUs;
3. ¢ AUATUIAUTHOKApOAMUHATOM HATpUSs;
4, ¢ THOMOYEBHHOI;
5. HET BEpHOTO OTBETA.
31. ManaxuToBblii 3€JE€HbIM MNpUMEHsAETCS JJsl  OOHapyXEeHHs B
MUHEpan3are:
1. wonos Oapus (I1);

2
3.
4.
5

noHoB cypbsmbl (111);
nonoB Tayums (111);
noHoB cBuHIa (I1);
nonoB maprania (l1).

90



32. nst pactBopenust BaSO, npumensiercs:

paz6asnennas (10%) xmopoBoIOpOHAS KUCIIOTA;
5% pacTBOp alerata aMMOHUS;

10% pacTBOp amMmMHaka;

ATAHOT;

HET BEpHOTO OTBETA.

abrowndE

33. Ilepcynb(dar aMMOHHS MPUMEHSIETCA MO CXeME APOOHOr0 aHaiu3a IpU

00HapyKCHHH:
1. wmonoB Oapus (Il);
2. wonoB xpoma (I11);
3.  wonoB 1uHKa (I1);
4. wounoB maprania (l1);
5. HeT BepHOTO OTBETA.

34. Ilpu MuHEepanu3alUd CEPHOM, a30THOM M XJIOPHOM KUCJIOTaMH OKpacka

MUHEpaIn3ara Ipyu HAIMYHKH HOHOB Xpoma OyJeT:
3€IEHOMN;

CHUHEH;

KENTO-OPAHKEBOM;

¢buoeToBoii;

pacTBOp OyaeT OECIIBETHBIM.

35. I[Jm aHaIM3a MUHEPAIIM3aTa UCIOJIB3YIOT CIECAYIOIINE METO/IbI:
JPOOHBI;

MeToJ BanoBa;

aTOMHO-a0COpOIIMOHHBI;
OHMOXUMHUECKHIA;

IPOBOAAT (hapMaKOJIOTHUCCKUE HCTIHITAHMS.

a0

s

36. HpI/I MPOBEACHUHN MUHEPATU3AIlUN TPYITHBIX OPraHOB MPUOABICHUE BOIBI

B peakunoHHyto cMech (HNO;z; + H,SO,) ymenbinaer oOpazoBanue:
CyJib(OTIPOU3BOTHBIX;

HUTPOTIPOU3BOTHBIX;

aMMHaKa;

OCaJIKOB;

HET BEPHOTO OTBETA.

37. ns O6Hapy>KeHI/I$I METAUIMYECKUX'" 0B MPUMEHSIOTCS:

A wWN R

OKHUCJIUTEIIbHO-BOCCTAHOBUTEILHBIC PCAKIINH;
peakiuu 00pa3oBaHKsI HOHHBIX aCCOIMATOR,;
peakiuy 00pa3oBaHUs a30KpacUTEIICH;
peaKiys THa30THPOBAHUS;

npo0Oa 3anecckoro.

s

38. O6Hapy>KeHHe MapraHiia B MUHEpaJI3aTe MPOBOIAT IO PEAKIIUHU C:

1. nepuomaTom Kamus;
2. XpOMaroM KaJus;
3. IUTHIAWTHOKApOAMUHATOM CBHHIIA;
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4. nepcyinb(aroM aMMOHUS;
5.  peaktuBoM DymxuBapa.
39. Meron Mapiiia HCTIOJIB3YIOT 115l OOHAPY>KEHUSI HOHOB:
1. wmenu (I);
2. cepeopa (I);
3. wmbibska (11);
4.  ceunna (11);
5. Tammus (1.
40. M3omupoBanue pTyTu U3 OMoMarepuana MmpoBOJIAT:
1. MeroaoM eCTpYKIINH;
2. METOJIOM MPOCTOTO CHKUTAHUS;
3. METOJIOM CIUIaBJICHHsI C HUTPATOM U KapOOHATOM HATpUS;
4. wmeronoM Moxosa-IlInnkapeHko;
5. wmeronoM Kpamapenko.
45. OOHapYKEHUIO TAJUTUS 0 PEAKIMHM C MAJIAXUTOBBIM 3€IEHBIM MEIIAIOT
WOHBI:
cypeMmsl (V);
xpoma (I11);
ceunia (I1);
munaka (11);
oapus (11).
46. Ilpu uccnenoBaHnuyd MUHepaiu3ara Ha Hamuuyue voHoB Mapranua (ll) ¢
MOMOIIBIO TepHoIaTa Kauus U mepcyiibdaTa aMMOHHS MOTYT HaOIFOAaThCS:

abrowhdE

1. oTpuIarenbHbIC aHATUTHYECKUE YPPEKTHI;

2. TOJIOKUTEIbHBIC aHATUTHYECKHUE YPPEKTHI;

3. ¢ MepuoaTtoM Kaius — TIOJIOKUTENBHBIN, C TMepcyibhaTom
aMMOHUS — OTPUIIATSIILHBIA aHATMTHIECKUM d(PPEKT;

4. ¢ mnepcynb(paroM aMMOHHS — TMOJIOKHUTEIbHBIN, MEPUOAATOM
KaJMs — OTPULATENbHBIA aHATMTHYECKUH 3D (DEKT;

5. HET BEpHOTO OTBETA.
47. O6umMH peakusiMU 0OHAPYKEHHUST AJIKUITAIOTCHU]IOB SIBJISIIOTCS:

1. peakuus OTHICIJICHUS XJIOPA;

2. peakuus ¢ pe3OpLUHOM;

3. M3OHUTpWIbHAas Npo0a;

4. ¢ peaktuBoM DenuHra;

5. ¢ peaktuBoM Heccrepa.
48. K «ietyqyum» si1aM OTHOCSTCS :

1. wmeranom;

2. TeTpaxJIoOpMeTaH;

3. TUIOPOKCH] HATpuf,

4, ceBuH;

5. mopdwuH.
49. IIpu oOHapyXKEHUH ITAHOJIA TIPOBOIIT PEAKIINH:
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a0

o0OpazoBaHus nogopopma;
MOJTy4YCHUSI TUIIAIETATA;
00pazoBaHusi OEH3UIUHOBOW CHUHU;
C O-HUTPOOEH3ATBACTUIOM;

HET BEPHOTO OTBETA.

50. Ilpu O6Hapy)KeHI/II/I JHUXJIOPATaHa MIPOBOAT PEAKLIUN:
C MepuoAaToM Kaluigd MU XPOMOTPONOBOM KHCIOTOW (mOcie

1.

TUIPOIN3Q);

2.
3.
4.
5.

00pa3oBaHus alCTUIICHUIA MEJIH;
C HUTPATOM JIaHTAHa;

C aleTaToM KoOabTa;

¢ peakTuBOM Mapku.

51. @opmanbaerua U30IUpYOT U3 OMoMarepuana:

1. neperoHkol ¢ BOASHBIM MMAPOM;

2. TOJSIPHBIMU PACTBOPUTEISIMU;

3. MET0JI0M MOKPOW MUHEpAIU3alUY;

4. wmeroaoMm Banosa;

5. JIaHHOE BEIIECTBO MOKHO M30JIMPOBATh BCEMU MEPEUUCICHHBIMU
METOIaMHU.
52. PeaktuB denviHra MPUMEHSIOT IPH 00HAP Y)KCHHH:

1. dopmanbaeruna;

2. xuopodopma;

3.  XJopanruapara;

4, areroHa;

5. KoJeuHa.

53. ®eHoa U30JUPYIOT U3 OMoMarepuana:

1.
2.
3.
4.
5.

METOJO0M MUHEpAIU3ALINY;
metogoMm IlIBalikoBoii;

IIEPETOHKOM C BOJSHBIM IIapOM;

HAcTauBaHUEM HCCJEAYEMbIX OOBEKTOB C BOJIOH;
HET BEPHOTO OTBETA.

54. Kpe301b1 MOXKHO OOHAPYKUTh 110 PEAKIIMH:

1. ¢ xmopumom xenesa (I1);

2. ¢ peaktuBoM Heccrepa;

3. c peaktuBom DenuHra;

4., TI0 peakiMu C PE30PIIMHOM;

5. ¢ peaktuBoM DymKuBapa.
55. ITlpu meperoHke CHUHUIBLHON KHCJIOTHI OWOJIOTHYECKUIN
MO KHCIISTFOT:

1. a30THOM KHCJOTOM;

2. IIABEJIEBOU KUCIOTOM;

3. BHHHOM KHCJIOTOM;

4,  cepHOU KUCJIOTOM;
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5.

HCT BEPHOI'O OTBCTA.

56. Peakmums oOpa3oBaHus OCpiAMHCKOW Ja3ypu TPUMEHSETCS IS

0OHapyXEeHHUSI:

1. CUHWUIBLHOM KHCIOTHI;

2. XJOpalTruapara;

3. MopduHa;

4. cTpUXHUHA.

5. HOBOKauHa.
57. Kakue «ieryune» bl JAOT NOJIOKHUTEIBHYI0 PEAKIUI0 C PEAKTUBOM
@enunra?

1. nuxjopsTaH;

2. dopmanbaerun,

3. DJTaHoII;

4. denom;

5. YEeTBIPEXXJIOPHUCTHIN YIIIEPO/I.
58. DTUJEHIIUKOJIb MPU CYNEOHO-XUMUUECKOM HCCIIEAOBAHUN OMPEEISIOT
110 PEaKLUu:

1. ccynbdarom Menu (B MIEIOIHOM Cpee);

2
3.
4,
S.

00pa3zoBaHusl M3OHUTPUJIA;

@Dy KuBapa,;

00pazoBaHus OEPIMHCKOM Ja3ypu;
OKHUCJICHUS TIEPUOAATOM KaJIHS.

59. TIlonkucnenue OuoMarepuana CepHON KUCIOTOM HEOOXOJUMO MPOBOIUTH
P MIEPETOHKE:

ablrowhE

CUHWIHLHOMW KHUCJIOTHI,
YKCYCHOU KHACJIOTHI;
xsopodopma;
aleToHa;

aHaba3uHa.

60. ITpu neperOHKe ATUJICHTJIUKOJISL:

s wd R

IIPUEMHHUK OXJIAXKIAIOT;

B NpuémMHUK 100aBisttoT NaOH;

B MIPUEMHUK T00ABIISIOT OEH30T;
B MIPUEMHUK 100aBIISIOT 3TAaHOT;
HET BEPHOTO OTBETA.

61. Ilpu momkucieHnn OWOMarepuaga CEPHOW KHUCJIOTOM W TEPETrOHKE C
BOJITHBIM TIaPOM B IUCTUIUIATE HE OOHAPYKUBAKOTCS:

abrowbhE

CHHUJIbHAS KHCJIOTA,;
dbeno;

YKCyCHas KACJIOTa,;
HUKOTUH;

aHa0a3uH.
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62. C BOISHBIM ITAPOM MEPETOHAFOTCS:

1. naxukapnuH;

2.  aTpoIuH;

3. ana0a3uH;

4, XWHWH,

5. HUKOTHH.
63. AMpoauTs! — 310!

1. wmopdus;

2. HOBOKAaWH;

3. TeoOpoMuH;

4.  TeodmHNH;

5. mpomenon.
64. PeskcTpakuuio aMMHa3MHa U3 OpraHndeckoil (hasbl (IMATUIIOBBIN 3up)
IPOBOAAT:

1. mpupH1 (0,1 M cepHas kucnora);

2.  npu pH 8 (pocharuslii OydepHbIit pacTBOD)

3. mpupH 13 (0,1 M NaOH);

4.  cMechlO alleTOHUTPUIIA U TEKCaHa;

5. aMHHa3MH HE PEIKCTPArupyercs B BOJAHYIO (azy.

65. Kakue 13 mepedncaeHHBIX COSAUHEHUN dKCTParupyroTcs Xjaopodopmom
u3 xkucjoit (pH 2-3) u u3 menounoit (pH 10-11) cpennr?

1. TeoOpomuH;

2. OCHOBHOI MeTa0OJINT KOKauHa - SKTOHHUH;

3. (enobapOuTa;

4. aMHHA3WH;

5. mopdwuH.
66. Kakue n3 nepeumncieHHbIX COSANHEHNI HE SIBIITIOTCS amboTaMu’?

1. Teoduiug;

2. TUHOPUIA3UH,

3. TamaBepuH;

4.  mopdun;

5. 6G-anetnamopuH.
67. Kakue yTBep:K1€HUS SBJISIFOTCS] BEPHBIMU:

1. ocHOBHBIM MeTabOIUTOM MOp(dUHA ABISETCS O-aleTUIMOP(UH;

2.  Mop¢uH - aJKAIOU ] KOPbl XHHHOTO JIEPEBA;

3. TepouH OBICTPO METAOOIM3UPYET B OPTAHI3ME;

4.  6-aueTuaMOp(UH - OCHOBHOM MeTaOOJUT repOorHa;

5. Mop(duH-3-TIIIOKYPOHH]] - OCHOBHOM METaboJIUT MOp hrHA.
68. Kakue M3 MepeurclICHHbIX COCAUHEHUM SIBJISIFOTCS MPOM3BOJHBIMU 1,4-
Oen3zoauaszenuua’?

1. nuazenawm;

2.  XJOPIAWUA3ETIOKCH,
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3. xjopam(peHHKOI;

4. xmopodoc;

5. okcazemam.
69. Ilpm xakom 3HaueHMM pH MNPOBOAAT SKCTPAKLMIO NPOU3BOIAHBIX
0apOUTYPOBOM KHUCIOTHI XJIO0PO(HOPMOM WM TUITHIIOBBIM d(prpom?

1. pH2-3;

2. pHS8-9;

3. pH10-11;

4. pH 12-13;

5. HET BEpHOTO OTBETA.
70. Yto U3 nepeyrcaeHHOTO BEpHO?

1. kodeun aBusgercs aM(poaIUTOM;

2. OCHOBHBIM IyTeM Merabomm3ma KodewHa sBisgercss N-
JIEMETUIINPOBAHHUE;

3. kxodewuH He pearupyeT ¢ peakTruBoM Jparennopda;

4. TeobpwumH W TEOOPOMHUH  XOpOIIO  IKCTPArvupyroTCs
xsopodopmom nipu pH 11-12;

5. HET BEpHOTO OTBETA.
71. Ilpu moMoIWM KaKOW peakiui MOKHO OTIMYHThH KOJEHUH OT MopQuHa?
¢ peaktuBoM Jlparenmopda;
C MMKPUHOBOW KHCJIOTOW;
¢ rexkcarmanodepparom (1) kamust u xmopumom xenesa (111);
C XJIOPUJOM KaIMUS;
HET BEPHOTO OTBETA.
72. Kakuie u3 mepeyuciieHHbIX PEAKTUBOB HE SIBJISIFOTCS] OCAAUTEILHBIMU?

1. peaxtuB parennopda;

2. TUKPHUHOBASI KUCJIOTA;

3. pacTtBOp popmarnbaeruaa B CEpHOM KUCIOTE;

4. KOHIEHTPUPOBAHHAS a30THAs KUCJIOTA,

5. pacTBOp MOJA B MOAUJIEC KAJIUSI.
73. Kakue wu3 TEpPEUUCIICHHBIX TOKCHYECKUX BEIIECTB PEArupyrT C
xnopuaoM xenesa (11):

1. arponus;

2. aMUHAa3WH,;

3.  aHTUNUPWUH,

4.  aMuUAOIUPUH;

5. kodeuH.
74. CHexkTp NOIJIOMIEHUS] KaKUX U3 TEPEUUCICHHBIX COCIMHEHHH CUIILHO
3aBucuT oT pH BoHOM (ha3ei?

1. ¢denobapbuTana;

2. OapOamma;

3. KOIeHuHa;

4. arpomnuHa;

arwbdE
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5.  adenpuna.
75. DKCTpakmms KaKoTO alKaJlouja MPOBOAUTCS OCH30JIOM B MPUCYTCTBUU
cepoyrieposa u cyabgara meau (I11)?
1. xunuHa;
2. TIamaBepuHAa,
3.  KoJcuHa,
4. arponuHa;
5. adenpuna.
76. OiIyopeCICHIMS XMHUHA MAaKCUMAJTbHA:
1. mpupH 10 B pactBOpe ammuaka;
2. B 1 M pactBope NaOH,;
3. B 0,1 M pacTBOpe cepHOM KUCIOTHI;
4. 80,1 M pacTBOpe XJIOPOBOJAOPOTHOMN KUCIIOTHI;
5. ¢dayopecuenmus XxuHUHA HE 3aBUCUT OT pH.
77. Merogom Ctaca-OTTO U30JMPYIOT:
1. osTaMuHANI-HATPUS U3 MEUYCHU U TTOYKHU;
2. MopduH U3 MOYH;
3. amMuHa3WH U3 JPaKe;
4.  PTYTh U3 BOJIOC U HOTTEH;
5.  alleTOH U3 TKAHEW JIETKOTO U MO3ra.
78. Ilpu kakom 3HadYeHMH pH MPOBOAAT 3KCTPAKINIO SKTOHWHA (META0O0HT
KOKauHa) XJIOpo(popMOM U3 BOJTHBIX pacTBOPOB?

1. pH2-3;
2. pHA4-5;
3. pHS&-9;
4. pH11-12;

5.  HET BEpHOTO OTBETA.
79. Kakue U3 NEpeUYUCIICHHBIX JIEKAPCTBEHHBIX BEIIECTB MPAKTHUECKU
HEBO3MOKHO OOHApYXUTh B KPOBM B HATUBHOM BHJE yXKe uepe3 2-3 yaca
MOCJIC MTapEHTEePaTIbHOTO BBEICHUS ?

1. ¢denobapbuTa;

2. TepouH;

3. HOBOKAaWH;

4. aMHHa3UH;

5. Mop¢uH.
80.MeTaboauTamM aHTHITHPUHA SIBIITFOTCS:

1.  4-ruaApOKCHAHTUIIUPUH;

2.  N-ge3MeTHIaHTUITUPHH;

3.  aMUIOIHpUH;

4.  4-aMHUHOAHTUTIUPUH;

5. aHTUNUPHUH HE META0OJIMBUPYET B OPTaHU3ME.
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81. IlokazaTenb KOHCTaHTBHI KUCJIOTHOCTU (peHoOapOurana (pK,) mo mepsoii
CcTyneHu paBeH 7,6, mo BTopoit - 11,2. KakoBo ontumaibHOe 3HaueHue pH
AKCTPAKIIMU TAHHOTO BEIIECTBA XJIOPO(HOPMOM U3 BOJTHOTO pacTBOpa?

1.
2.
3.
4.
5.

pH 9,6;
pH 13,2;
pH 5,6;
pH 7,6;
pH 9,8.

82. Kakumu meromamu NpPOBOAWTCS OYMCTKA W3BJICUCHHS] TPU BBIICICHUU
JICKapCTBEHHBIX BEIIECTB U3 OMOJIOTMUECKOro Marepuara:

1. ¢urpTpoBaHUEM;
2. UEHTpU(PYTUPOBAHUEM;
3. pesKCTpakuuei;
4.  MeToJ0M M30MOP(HOr0 COOCAKICHHUS;
5. remp-xpomarorpaduei.
83. Ilpm W30MMPOBAHMU KAKOTO COCAMHEHUS TMPOBOJMTICS PEAKIUSI
METHUJIUPOBaHUS?
1. KokamHa;
2. DKIrOHUHA;
3. CKOMNOJIaMHUHA;
4. TpomuHa;
5. arponuHa.
84. C peaktuBoM Jlparenaopda garoT ocaaku:
1. xwuHUH;
2. OapOamui;
3.  XJIOpalTHIpar;
4. aTpoIuH;
5. (eHoL

85. ®uOoNeTOBOE OKpalIMBaHWE IMpU J00aBICHHH KOHIIEHTPUPOBAHHOM
a30THOM KHCIIOTBIL, alleTOHa U CHUPTOBOTO PacTBOpa THUIPOKCHUIA KaJlHs
NOSIBJISIETCS IPU HAIMYUU:

1.
2.
3.
4.
S.

TEOOPOMUHA;
aTpOTNHA;
JIMHJIAHA;
dbopManbaeruaa;
TETPA3TUIICBUHIIA.

86. Peaktus J[parennopda - 310:

1.

2
3.
4.
5

pacTBOp NOJda B HOAUAC KAJIUS

pactBop K,[Fe(CN)s];
pactBop KBily;

pactBop Ks[Fe(CN)g];
pactBop NH;[Cr(CNS),(NH,),].
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87. IlpeaBapurenbHbie MPOObI HAa HAIMYME aMHUHA3MHA B OHOXHUIKOCTSIX
IPOBOJSIT C:

1. peaxtuBom OIIH;

2. pacTBOPOM XJIOpHA HATPHS;

3. pE30pIMHOM;

4. TUPHUIMHOM CBEXKEIEpEerHAaHHBIM;

5. HET BEpPHOIO OTBETA.
88. BriOepuTe nmpaBMIIbHBIN OTBET:

1. MexoHOBas KHCJOTa - METa0OJUT MOphHHA;

2. MEKOHOBas KHCJOTa BXOJUT B cocTaB peaktuBa Jparenmopda,
MO TU(PHUITMPOBAHHOTO 10 MyHbBE;

3. MEKOHOBas KHCJOTa HaxOJIWUTCS B OIMU B BHUIE COJEH C
aITKAIOUIaMU;

4. MekoHOBas KwucioTa oOpa3yercss B pe3yibTare T'HAPOJIU3A
HOBOKaWHa;

5. MekoHoBasg kuciota c¢ pactBopoM FeCl; paér xpacHoe
OKpallMBaHue.
89. PactBop xmnopwuna xene3a (1) sBisercs peakTHBOM Ha:
KO/JICUH;
Mop puH;
aMHUIOTIMPHH;
AHTUTIAPHH;
JTUOHHH.
90. UITo 13 MIEPEUYHUCIICHHOTO MPaBUJILHO?
AKTOHHUH - METa0 0T MOp puHa;
AKTOHUH 3KCTParupyercs XJaopoGopMoM U3 KUCIION CPEbI;
AKTOHUH HE 00pa3yeT COJb B KUCJIOM PacTBOPE;
AKT'OHUH - META0OJIUT KOKanHa,
AKTOHUH 3KCTPArupyercs U3 WEJOUYHON CPEbl.
91. IlTo 13 MEPEUYMUCICHHOTO MPaBUJILHO?

1. HOBOKaWH COAEPKUT (PEHOJBbHBIN THIPOKCHI U JAET PEAKIIHIO C
pactBopoMm xsopuaa xemnesa (I11);

2. 17151 HOBOKaMHA XapaKTepHa Peakius Jua30THPOBAHNUS,

3. HOBOKaWH 3KCTparupyercst XJopohopMoM U3 KUCIIOH Cpebl;

4. HOBOKauH M30JMPYIOT MeTooM KpamapeHko;

5. HOBOKauH M30JUPYIOT MeTooM [lomoBoii.

92. C peakruBom @PIIH npoBoAsAT NMpenBapUTENBHOE HCCIEIOBAHUE

a0

oo

Ha:
AITKTOUJIBI TPYIIITEI TPOTIaHa,
OapOuTyparsl;

MPOM3BOIHbIE (PEHOTHA3UHA;
Ko (euH;

xsopodopm.

s
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93. K o61ieankaionIHbIM OCaAUTENLHBIM PEAKTUBAM OTHOCSITCS:
1. peaxtuB Mapku;
2. TaHWH,
3. peaktuB Maiiepa;
4. peakTUB Dp/AMaHa;
5. ¢ocdopHO-BoIBHpPaMOBas KUCIIOTA.
94. 13 mienoyHoM cpeapl XJI0po(hopMOM SKCTPArUPYIOTCS:
1. OyrobapOura;
2. CalMIMIOBas KUCJIOTA;
3. IMOHHH;
4, CcKONOJIAMHH;
5. HOBOKauH.
95. KonuuecTBEHHOE OMpeNesiecHue KaKWX BEIIECTB, BBIJEICHHBIX W3
onomarepuana, He mpoBoAAT Y D-criekTpoHoTOMETPUIECKIM METOI0M?
1. denobapburan,
2.  xyuopodoc;
3. xmopodopm;
4. mamnaBepuH;
5. HET BEpPHOTO OTBETA.
95. Kakoe u3 3TUX COeAUHEHUH SIBJIIETCS OCHOBHBIM METa00JIMTOM T'eporHa’?
1. xoneusn;
2.  N-gesmerunmopduH;
3. 6-auetnnamopduH;
4. TepoWH HEe METaOOM3HPYET B OPTaHU3ME;
5. OKrOHHH.
96. JlekapcTBEHHBIE BEIIECTBA, OTHOCAIIMECS K IPOU3BOIHBIM (DEHOTHA3MHA:

1. BBIBOAATCS U3 OPTAHW3MA C MOYO,
2.  BCachbIBAIOTCS MPEUMYIIECTBEHHO M3 KUIICYHUKA;
3. B Moue 0OHapy>KUBAIOTCSI B OCHOBHOM B BHIIE METa0OJIMTOB,
4.  He BCachIBAIOTCA B JKEIYJIKE U KUIICYHUKE;
5. He B3aUMOJEHCTBYIOT C OeJIKaMHu.
97. K 10-anxuirpou3BoAHBIM (PEHOTHA3MHA OTHOCSTCS:

1. amwHa3mH;
2.  ATMO3HH;
3. JeBOMEnpoMa3uH;
4, IUNpasuH;
5. muIepasuH.
98. Conu npon3BoAHBIX (PEHOTHA3UHA PACTBOPSIOTCS B!

1. Boxue;

2.  xjopodopme;
3. adwupe;

4. »sTaHoie;
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5. HET BEPHOTO OTBETA.
99. B kadecTBe NMpeABapUTENHLHOTO TE€CTa MPU OOHAPYKEHUU MPOU3BOIHBIX
(deHoTHazuHa B MOY€ MPUMEHSIOT:

1. peaxtus OIIH;
2. peaktuB [pareamopda;
3. TaHuH;
4. peaktuB Maiiepa;
5. HET BEpHOTO OTBETA.
100. O6Hapyx*eHHe aHTUIHUPUHA MPOBOSIT MO PEAKIIUSIM:

1. o0Opa3oBaHHE HUTPO30-AHTUIIMPUHA;
2. ¢ pactBopom xiopuna xenesa (11);
3. ¢ peakTuBOM MUJUIOHA;
4.  cpeaktuBoM Heccrepa;
5. ¢ BONPONWIAMMHOM M alleTaToM KoOaJibTa.
101. K yacTHbIM peakiusiM oOHapykeHus 0apOUTypaTOB OTHOCSATCS:

1. MypekcuaHas npo0a;
2. C amneraroM KoOalbTa U THAPOKCHIOM JIUTHS;
3. MHUKPOKPHCTAIUIOCKOTIMYECKAs PEaKIHsl C XJIOPIUHKHOIOM;
4.  peakuus o0pazoBaHUs M-HUTPO(HEHMIOAPOUTYPOBOM KUCIIOTHI;
5. ¢ peaktuBoM Jlparenaopda.
102. BapbuTypaThl XOpOIIIO PACTBOPSIIOTCS

1. B menouax;
2. B KOHII. CEPHOM KHUCIIOTE;
3. B AMATUIOBOM 3dupe (kucioTHas Gopma 6apOUTypaToB);
4. B xsnopodopme (coneBas popma 6apOUTYpaToB);
5. B oTunanerare (KuciaoTHas Gpopma 6apOUTYpaToB).
103. ITpu oOHapy)eHUU TPOU3BOAHBIX 1,4-0¢H30/1Ma3enHa IPUMEHSIIOT:
1. wmerong TCX;
2. peaktuB [pareHnopda;
3. peakiuo o0pa3oBaHMs a30KPaCUTEIIS;
4. peaktuB Heccrepa;
5. peaktuB DenuHra.
104. Anxanouasi-aM(OIUTHI SIKCTPArupyIOT CMEChI0 pacTBOpuUTeNnei npu pH,
PaBHBIM:

1. pKy
2. pKyt,
3. pKa - pKBH+;
4, pKBH+ - pKa;
5. (pK.+pK,.)/2;
105. ®akTOpbl, BIUSIONIME HA CTEIIEHb IKCTPAKIIUU aTKaIOUIO0B:
1. pHcpempr;
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SARE A

MIPUPOJIa SKCTPAreHTa;
IIPUCYTCTBHE IEKTPOJIUTOB;
TEMIIEPaTypa;

HET BEPHOTO OTBETA.

106. K oOmieakamougHbIM OCaAUTEILHBIM PEAKTHBAM OTHOCSTCS:

1.
2.
3.
4.
5.

peaktuB Mapku;
IIMKPUHOBA KHUCJIOTA,
peaktuB bymapa;
peaktuB DenuHra;
TaHUH.

107. HauGosee 4yBCTBUTEILHBIM OOIIECATKAIOUAHBIM PEAKTUBOM SIBJISICTCS:

1.

2.
3.
4
5.

MMUKPUHOBAS KHUCJIOTA,;
TaHHH;

peaktuB Jlparenmnopda;
dbocdopHO-BOIB(DpaMOBas KUCIIOTA;
HET BEPHOTO OTBETA.

108. MUKpOKPHUCTAUIOCKOTIMUECKUE PEAKIIMU Ha aJKaJOUIbl MPOBOJAT CO
CIIEAYIOIIMMHU PEAKTUBAMMU:

1.
2.
3.
4.
5.

peaktus JIparenmopda;
peaKkTUB DpaAMaHa;
peaktus Opene;
peaktuB MaHienmHa;
HET BEpHOTO OTBETA.

109. KonnuecTBeHHOE ONpEAeliCHUE ANKAIOU0B NPU CY1e0OHO-XUMHYECKOM
UCCJIEJOBAaHNU OMoMaTepuralia mpoBOJUTCS METOIOM:

1.
2.
3.
4.
S.

CITIEKTPO(HOTOMETPHH;
CIEKTPOPIIyOpUMETPUH;
razoBoi xpoMarorpaduu;
BOXX;

I'PaBUMETPHH.

110. Yto U3 nepeuncieHHoro BEpHO?

1.

2.
3.
4

pH;

5.

KOKauH dKCTparupyroT xiopodopmom nipu pH 7-8.5;

NPY TUIPOJIN3E KOKAaHA 00pa3yeTcsi SKTOHUH,;

KOKauH 3KCTparupyrot xjaopodopmom mpu pH 2;

KOKauH DJKCTParupyroT XjaopodopMoMm mpu OOOM 3HAYECHUU

HCT BEPHOI'O OTBCTA.

111. YTo 13 nepeyrcIeHHOTO BEPHO?

1.

adenpUH COEPKUT TPETUYHBIA aTOM a30Ta;
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2.  2,4-nuHUTPOXJIOPOEH30JI M COJM KOOalbTa — PEAKTUBBI IS
oOHapyxeHHsI dheapUHa;

3. (QenunmponaHodaMuH ~ oOpasyercs B pedymbrare  N-
JIEMETWIMPOBAHUS dPeIPUHA;

4. »deapun oOpa3zyeT OKpalIleHHOE COCAWHEHHE C COJIIMH MEIU
(I u cepoyraepomom;

5. BOXX He mnpumensercs B XUMHKO-TOKCHKOJIOTHYECKOM
aHaymze heapuHa.
112. Yto U3 nepevrucaeHHOro BEpHO?

1. HOBOKaWH COJEPKUT NEPBUUHYIO aMUHOTPYIIITY;

2. HOBOKaWHaMUJ — ATO MPOKAWH;

3. B VY®-crektpe HOBOKaWHA HUMEIOTCS XapaKTEPHBIC TOJIOCHI
MOTJIAIICHHUSI;

4. HOBOKAaWH HE META0OJHM3UPYET B OPraHU3ME;

5. N-auernjHoBoKanHaAMHI — OCHOBHOM META00JIUT HOBOKaWHA.
113. Conu mopduHa (anerar, THAPOXIOPH) XOPOIIIO PACTBOPSIIOTCS B:

1. Boxe;

2. DTaHOJE;

3. xyopodopme;

4. »sodwupe;

5. HET BEpHOTO OTBETA.
114. Cunsis oxpacka NOSIBJISIETCSI MPU B3aUMOACHCTBUU pacTBOpPA XJIOPUIA
xeneza (1) c:

1. repouHOM;

2. KOKaWmHOM,;

3. MopduHOM;

4, KOJECHHOM;

S.  aHTUIUPHUHOM.
115. I oOHapyXeHUs1 XMHUHA IPUMEHSIOTCS CIIEAYIOIINE PEAKTUBBI:

1. oOueankanouHble OCaIUTENbHBIE,;

2. CcepHas KUCJOTa JJIsl YCUJIeHUs (DIIyOpeclieHINY;
3. peaktuB OIIH;

4. OpomHas BOAa M aMMHMAK;

5. peaktuB JIparermgopda.
116. B onnu coaepxarcs:

1. arponun;
2. TanaBepuH;
3.  wmopduH;
4. KojaewH;
5. HeT BEpHOTO OTBETA.
117. Yto U3 nepedyncIeHHOro BEpHO?
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1. cTpuxHuH — c1ab0€ OCHOBAHMUE;

2. OCHOBaHHWE CTPHXHWHA PACTBOPSAETCS B XJIOpohOpME;

3. JauxpoMmar Kaius W KOHII. CepHas KHCJIOTa — PEaKTHB JIJIs
00Hapy>XEHUs] CTPUXHUHA;

4, 2-TUAPOKCUXUHUH — OCHOBHOM METa0OJINT CTPUXHHUHA,

5. Ha CTPUXHHUH MPOBOIST (hapMaKOJIOTHIECKOE UCTILITAHUE.
118. OcHoBaHus MPOU3BOHBIX (PEHOTHA3UHA PACTBOPSIOTCS B!

1. Boxue;
2. xjopodopme;
3.  adwupe;

4. »sTaHoxe;

5. BceE OTBETHI PABWIbHBIE.
119. IloaTBep )k aaronmpe METOIbl aHAJIN3a aTKaIOUI0B:

1. pEaKIMN OKpAaIllBaHUS,

2 (hapMaKkoJOTHIECKUE UCTIHITAHUS

3. (IIyOpEeCLIeHTHBII METO;

4. TrpaBUMETpUS;

5. HET BEpHOTO OTBETA.
120. B coBpeMEHHOM METOJi€ W30JMPOBAHUS MPOU3BOAHBIX (DEeHOTHA3MHA
PUMEHSAIOTCS:

1. maBeseBasg KUCIOTA;

2. DOTaHOI;

3. adup;

4. xjopodopm;

5. IUXJIOpITaH.
121. TIlpm kauyecTBEHHOM OOHapY)KCHHWH TMPOM3BOIHBIX (DeHOTHA3WHA
PUMEHSIOTCS:

1. peaxtus OIIH;
2. KOHUEGHTPUPOBaHHAS a30THAs KUCJIOTA;
3. peaktuB Mapku;
4. peaktuB Heccrepa;
5. NUPUIAUH-POJAHUIHBIN PEAKTUB.
122. OcHOBHOM MapKep repouHa:

1. HopmopduH;

2. 3-auetunamopduH;

3. 6-anetmamopduH;

4. HOPKOJEHH;

5. 6-O-rmoxypoHun MmoppuHa.
123. Oxpamennsie coenudeHusi ¢ coisimu meau () m cepoyriepomom
o0pazyer:

1. wmopdus;
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adenpus;
MaraBepyH;
TepOUH;
5.  (enobapOuTa.
124. IIpu ruaposm3e HOBOKarmHa 00pa3yeTcs:

»own

1. AUPTHIAMHHOATAHOI,

2. TMapa-aMUHOOEH30MHas KHUCJIOTa;

3. Tmapa-IuMETHIaMHUHOOCH3aIbICT U/,

4. 06eH30(eHOH;

5.  HET BEpPHOTO OTBETA.
125. OcHOBHBIE ATambl W3OJUPOBAHHUS SK30TE€HHBIX BEIIECTB M3 TBEPIBIX
OMOJIOTHYECKUX OOBEKTOB:

1. TBepIO-KUIKOCTHAS IKCTPAKIIHS;

2.  KUIKOCTb-)KUIIKOCTHAas OSKCTPAaKIMS BELIECTB KHCJIOTHOIO
XapakTepa;

3. KHIKOCTh-)KUIKOCTHAass  SKCTPAKIMA  BEIIECTB  OCHOBHOIO
XapaxkTepa;

4.  BOXX;

5. HET BEPHOTO OTBETA.
126. Kako#t u3 nepeumuciIeHHbIX NECTULIMIOB pearupyer ¢ JUa30THPOBAHHOM
Ccynb(haHUIOBON KHCJIOTOM ¢ 0Opa3oBaHWEM TIPOJIYKTa, HMEIOIIETO
BUIIIHEBYIO OKPacKy?
JIMH/IaH;
kap0Oadoc;
renTaxyop;
xsopodoc;
. CCBHH.
127. OcHOBHBIM METOA0M KOJIM4ECTBEHHOTO OIIpEIEIICHUS
dbocdopcoiepkaimx NeCTUIUAOB B OMOJIOTHIECKUX O0BEKTAX SIBISIETCS:

1. raszopas xpomarorpadus;

2.  cnekTpodoTOMETPHS;

3. HK-cmekrpockomnus;

4.  Quyopumerpus;

5. TOHKOCJOMHas XxpoMarorpadus.
128. OcHOBHBIM METO0M KOJIM4ECTBEHHOTO OIIpEIeIICHUS
XJIOPOPTaHMIECKUX TIECTUIIMIOB B OMOJIOTHIECKUX 00BEKTaX SABISACTCS:

1. cnekrpodoTomMeTpUs;

2. DKCTpakIHOHHasi (oToMeTpus;

3. KMAKOCTHas XpoMartorpadmus;

4. ra3zoasg xpomarorpadusi;

5.  KOHIYKTOMETpHUSI.

abrowdE
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129. W3Bneuenue ¢docdopconepkammx MECTULUIOB W3 OUOJOTHYECKUX
00OBEKTOB TIPOBOJISAT:

1. xmopodopmom;

2.  BOJHBIM PACTBOPOM CEPHOU KHUCIIOTHI;

3. BOJHBIM PaCTBOPOM TMAPOKCHIA HATPUS;

4.  aneToHOM;

5. BOJIHBIM PACTBOPOM IIIABEJICBON KUCIIOTHI.
130. UzomupoBaHue XJIOPOPTAaHHMUECKUX MECTHIHMIOB W3 OHOJOTHIECKHX
00BEKTOB MPOBOJIST:

1. mMero0oM MHUHEpaIU3aIUY;

2. HacTahMBaHHEM C BOJIOW;

3. ompenemnsior 6e3 U30JIUPOBaAHMUS;

4.  SKCTpaKIUel OpraHudeCKUMHU PaCTBOPUTEISIMU;

5. HET BEpHOTO OTBETA.
131. Kakue u3 NEPEUYUCIICHHBIX TPYII NECTUUUIOB NPUMEHSIOTCS IS
00pHOBI C HACEKOMBIMU?
WHCEKTUITUIBI,
repOuITUIbL;
(byHTULUTBL;
3001TU/IbI;

5. BCe mepedncicHHBIC.
132. Tlo pe3yapTaTaM »3JIEMEHTHOTO aHajlM3a HEU3BECTHOIO MECTULIM/A
oOHapy»xeHa cepa. B manmbHeiiemM nucciaenoBanrie IpoOBOIAT Ha:

A

1. renraxiop;
2. xyopodoc;
3. kapb6odoc;
4. wmetadoc;
5. Ttpuxnopmeradoc.
133. OcHOBHBIE peakuu OOHAPYKEHHSI FEKCAXJIOPIUKIIOTEKCaHa:

1. ortmemrenue xmopa U 00HAPYKEHHUE €r0 HUTPATOM cepedpa;
2. JeXJIOpUpPOBAHHE U HUTPOBAHKE 00Pa3yIOLIErocst OEH3071a;
3. ¢ peaktuBom DenuHra;
4. ¢ peaktuBoM Jparenmopda;
5. ¢ sHTapHOM KUCIOTOM U cyibdarom xemne3a (111).

134. Yto U3 nepeuuncieHHOro BEpHO?

1. ceBuH paznaraercs B KUCJIOH Cpelie;

2.  CEBMH paszJjlaraercs B LIEJOYHOU Cpene;

3. CEBUH MHTHOUPYET XOJIMHICTEPA3Y;

4.  nnst oOHApYKEHHS CEBUHA HCTIOJIL3YIOT peakTB Jlparenaopda;

5. peaktuB Mapku — OCHOBHOM pEaKTUB JJisI OOHAPYKEHUSI CEBUHA.
135. HactranBanuem ¢ BOJOM U30JIUPYIOT:

1. ruapoxcuja HaTpus;
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2. cynbbart Oapus;

3. CEepHYIO KHUCJIOTY;

4. HUTPUT HATpUs;

5. HET BEPHOTO OTBETA.

136. MunepabHbIE KUCTIOTHI H30JUPYIOT M3 OHOMarepuaa:
MIEPErOHKOM C BOJITHBIM MapOM;
HacTauBaHHEM C BOJOM;
METOJIOM MUHEpaTU3aIiH;
AKCTPAKIMEH OpTraHNIECKUMH PAaCTBOPUTEIISIMH;
5. HET BEpHOTO OTBETa
137. 'mapoKcHabl HATPUS U KK W30JUPYIOT U3 OroMaTepuaia MeTOI0M:
1. HacTamBaHUSA C BOJOMH;
2. HeUTpanM3aIuy;
3. TEPErOHKH C BOJASHBIM MapoM;
4. »sKCcTpakmuu XjJopodopmom;
5. CIUIaBJICHUSA C COJISIMH.
138. Jlna mokasaTenbcTBa HaIMYMS THAPOKCHIA HATpWs B OHOMarepuaie
MIPUMEHSIOT PEareHThI:

e

1. UuHK-ypaHWI-alleTar;

2. cyabdar meau (I1);

3. rekcaruapokcoantTumoHar (V) kamus;

4. peaktuB Heccnepa;

5. peaktuB PymxuBapa.
139. TlomyTHEeHHE Kaluld BOJbI B TMHUIETKE MPU HAIMYUUA (PTOPHUIOB B 30Ji€
00YCJIOBJICHO 00pa30BaHUEM:

1. cynedara KanbIys;

2. ¢Topuma KaIbIHs;

3. KpEMHEBOU KUCIIOTHI;

4. HeEpacTBOPUMOIO TNPOAYKTa peakuuu QTopuaa KpPEMHUS C
BOJIOM;

5. HET BEpHOTO OTBETA.
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IHIPUMEPDBI
CHUTYALHOHHBIX 32124

Tema « I'pynna eewecms, uzonupyemvix u3z ouomamepuaid
NEePEe2OHKOLL C BOOSTHLIM NAP OM»

3amaua Nel

Ha cyae0HO-XUMHMYECKOoe Hccjie10BaHue JA0CTABJICHBI:
XKelry1oyHO-kuieuHbli Tpakt (500 r.), canpauk (100 r.).

KpaTtkue o0cTosiTenbeTBa Jesa: rpaxaadud [1. B rapaxe cHuman
JAKOKPACOYHOE MOKPHITUE OPTaHUYECKUMU PACTBOPUTEIAAMH, yepe3 6 4yacoB
OH ObLI HaliJIeH )KEHOM B rapaxke B 0€CCO3HATEIILHOM COCTOSIHMM. BhI3BaHHas
Opurazna CKOpou IIOMOILIA KOHCTaTUpoOBajia PacCTpOUCTBO
COCYJIOJIBUTATENIbHOTO TOPsiKa (SPKO-KpacHbIM IBET JIMIA, IIIEH, HOTTEH,
CHUHIOIIHOCTH Iy0). [locTpanaBumii CKOH4aNICS B OOJbHULE HA BTOPBIE CYTKU
IPY HAPACTAIOIIMX CUMITOMAX MEYEHOYHO-TIOYEYHOM HENOCTATOYHOCTH.

Hean UCCJIeIOBAHMS: IPOBECTHU CyAeOHO-XUMHUYECKOE
UCCJIEIOBAHUE Ha XJIOPCOIEPIKAIIME OPTaHUUECKUE PACTBOPUTENH.

3agauya Ne2

Ha cyneOHO-xuMHYeCKOe HCCJICIOBAHUE JOCTABICHBI: CABLHUK
200 r., neuenn 200 r., moya 20 mui, kpoBb 10 mut, mouku 100 r.

KpaTkue oOcTosiTeqibcTBA Jeia: TpaxaaHuH M. Tpu  aBapuu
peaktopa (peHnospopMaIbIErUAHBIX TIACTMACC TIOTIAT B CPEY, COAEPIKAIIYIO
BBICOKYIO KOHIICHTPAIIUIO MapOB PEaKIIMOHHON cMecH. B Gecco3HarenbHOM
COCTOSTHUY TIOTEPIIEBIINI OBLIT IOCTaBJICH B OOJILHUITY, T/I€ CKOHYAJCS Yepe3
CYTKH IIPY HAPACTAIOIIMX MPU3HAKAX OCTPOTO TOKCUYECKOTO OTEKA JIETKUX U
TOKCHUUCCKOM HEJOCTATOUHOCTH IOYECK.

Heanb HCCJIeIOBAHMS: MIPOBECTH CyIeOHO-XUMUIECKOe
MCCJIEIOBAHUE HA BEIIECTBA, U30JUPYEMBIE IIEPETOHKON C BOJITHBIM MAPOM U
UCIIOJIb3yEMBbIE JIJIsl CUHTE3a (heHO0I(POopMaIbIETU/IHBIX TIIacTMAacC.

3amaua Ne3

Ha cyne0OHO-xMMu4YecKoe MccaIeI0BaHue A0CTaBJIeHbI: redyeHb 500
I., )Kenyao4Ho-kuiedHbIi TpakT 500 T., kpoBb 10 M1, Moua 20 M.

KpaTtkue 00cTosiTeILCTBA A€J1a: B palilOHE aBTOBOK3aJla OOHAPYKEH
Tpyn MyxuuHbl 20 - 25 ner. Ilpu ocMoTpe TenecHbIX MOBPEXKACHHUA HE
00HapyKEHO.

Hean HCCJIeIOBAHMS: IPOBECTHU CyAeOHO-XUMHUYECKOE
UCCJIEIOBAHUE HA 3TAHOJI U CYpPOTaThL
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3agauya Ned

Ha cyne0OHO-xuMH4YeCcKOe HCCJIeJOBAHNE JOCTABJICHBI: KEIyI0K
500 r., medenr 500 r., mouku 200 r., kpoBb 10 M, Moua (U3 MOUYEBOTO
ny3bips 10 min.).

KpaTkue oOcTosiTeibcTBa Jejia: rpaxiaaHuH b. aexypun B
kKouerapke. Houbro 3axoTen muTh M yBUAET Ha TOJOKOHHUKE KPYKKY C
KaKOM-TO >KUJKOCTHIO. [lompoOoBaB Ha BKYyC, pElIdJ, YTO 3TO KHUCEJb, W
BBIMWI MOJIHYIO KpYyxkKy (300 mut). YUepes 6 nHel HacTymuiaa CMEPTh OT
TSDKEJIOTO OTPaBJICHUS.

Hean HCCJIeIOBAHMS: MIPOBECTH CyIEeOHO-XUMUYECKOE
UCCJIEIOBAHUE HA ATWJICHTJIUKOJIb.

Tema «Jlekapcmeennvie 6ewjecmea, usoaUpyemvle NOIAPHLIMU
pacmeopumenimu»

3amaya Nel

Ha cyneOHO-xMMH4Yeckoe wuccJieloBaHHe ObLIM JI0CTABJICHbI:
IIMPHI] CO CcenaMu OeCIIBETHOMW >KUIKOCTH, IMYCThIE aMITyJIbl C HAJIHCHIO
«2% pacTBOp pOMeNO0Iaa» U KpoBb 20 MIL.

Kpatkne oO0cTositesibCcTBAa  J€JIa:C  CYMUUJAIBHOW  IIE€JIBbIO
MEIUIIMHCKas cecTpa M. BBema cebe B KpoBb cojaepxkumoe 10 ammym,
JOCTAaBJIEHHBIX Ha wucciaegoBaHue. (CMeEpTh HACTyNuiIa OT OCTAHOBKHU
JIbIXaHUSI Ye€pe3 S 4acoB MOCJIE MOCTYIUICHUS B pEaHUMAIIMOHHOE OT/IEJICHHE.

Heab uccaenoBanmsi: Kakve BellecTBa HaXOIWIMCh B aMiTyjax?
EcTh 1 B KpOBU BellleCTBA, HAXOAMBIIMECS B aMITyJIaX | IIIpuIe?

3agauya Ne2

Ha cymeOHO-xMMHYeCKOe HCCIeJ0BAHME ObLIM J0CTABJICHDI:
nedeHb 200 1., mouky 250 r., XKenyI0YHO-KUIIEYHBIA TPAKT C COJNEPKUMBIM
400 r.

KpaTkue o0cTofiTe/ILCTBA Aej1a: B BaHHE C BOJIOM OOHapyKeH Tpyn
JKEHIIMHBI 52-x neT. [locne HacTymieHns cMepTH MPOILUIO OKOJIO 2-X CYTOK.
Psmom HaliieHbl yrakoBKH W3-TI01 TabsieTok Oapabammia.

Hean HCCJIeIOBAHMS: POBECTHU CyAeOHO-XUMHUYECKOE
UCCJIEIOBAHNE Ha MPOU3BOIHbIE 0apOUTYPOBOM KUCIOTHIL.

3amaua Ne3

Ha cyneOHO-xMMHUYeCKOe HCCIe0BAaHME ObLIM J0CTABJICHBI:
npoMbiBHBIE BOJIbI 500 mu1, moua 200 mut, kpoBb 10 MuL.

Kpatkue ob6ctositenbeTBa fAena: rpaxkaannH OJ. 40 jer Obud
JIOCTaBJICH B OOJBHUIY B TIKEIOM cOCTOSHUN. CyneOHO-MeauIIMHCKas
HKCTIEPTHU3a YCTAHOBWIIA IPU3HAKU OTPABJICHUS TPOTIAHOBBIMU AJIKAJIOUIAMHU.
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I.Ie.m; HCCICA0BAHUA: TIPOBCCTH  XHMHKO-TOKCHUKOJIOTHICCKOC
HNCCJICAOBAHUC 6I/IOMaTepI/IaJIa Ha aTpOIIMH, CKOIIOJJaMHWH, KOKaHlH.

3agauya Ned

Ha cyne0HO-xuMu4eckoe HccJieJ0BaHHEe ObLIM JI0CTABJICHBI:
neuenb 400 r., mouku 200 r., kpoBu 10 M1, moua 20 mu.

Kpatkue oOcrosiTesibeTBa Jesia: MyX4uHa 35 JIET NOCTYNWI B
peaHMMalMOHHOE OT/AeJeHHe OOJIbHUIBI B 0€cCO3HATEIbHOM COCTOSTHUM.
Cwmepth HacTynuia uepe3 4 daca. B nmome oOHapykeHbl TOPOIIKH, Ha
YIIaKOBKE KOTOPBIX UMENACh HAAMUCh: « OMHOTIOH.

Leap wHcciaeg0BaHUsl: TPOBECTH  XUMHMKO-TOKCHKOJIOTMYECKOE
UCCJIeJOBaHNE Onomatepuania Ha AITKAJIO MBI TP YIIIbI
(eHaHTPEHN30XUHOJIMHA.

3amayga NeS

Ha cyneOHO-xMMH4Yeckoe wuccJieI0BaHHe OBbLIM JA0CTABJICHBI:
reueHb 500 r., mouku 200 r. 1 Mmoua 50 ML

Kpatkue o0cTosiTesibcTBa Jes1a: B 3aJ€ OKHWIAHUS aBTOBOK3alla B
19 yacoB 15 MuHyT 0OHapyxeH Tpyn MyXuuHbI 65 jner. [lo 3akmoueHuro
CyneOHO-MEIUIIMHCKOM DKCIIEPTHU3bl CMEPTh HacTymwia Mexay 18 m 19
yacamu. B nmopTdene HaliieHbl MOPOIIKH C HAMUCHIO «KO(PEHH.

Hear wuccaegoBaHMs: TMPOBECTH  XUMHUKO-TOKCHKOJIOTHUECKOE
UCCJIEIOBaHNE BHYTPEHHUX OPraHOB Ha KO(EHH.

3amaua Neb

Ha cyne0HO-xMMu4YecKoe Ucc/ieT0BaAHue ObLJIN J0CTABIEHbI: MOYa
13 Mo4eBoro my3bipsi 100 mi1, kpoBb 20 MJI, MPOMBIBHBIE BOJIBI Xkeiyaka 500
MUL

Kpatkue o0cTosiTebcTBA A€J1a: My»X4nHa 42 JIET, BOJAUTEND TaKCH,
ObLT JOCTaBlieH B OOJILHUIY B COCTOSTHUM OCTpPOro rncuxo3a. Ha mee
OOHapyX eHbI CJEbl UHbEKLIUU.

Hean HCCJIeIOBAHMS IPOBECTU CyAeOHO-XUMHUYECKOE
HCCIIE/IOBAHNE HAa TPOTIAHOBBIC AJIKATIOUIBI.

Tema: «Memanmueckue» s10v1

3agaua Nel

Jliist 1adopaTOpHOro Mccaeq0BaHMA AOCTABJIEHbI: Moya 250 wmu,
KpoBb 50 M1, BOJIOCHI S5 T.
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Kparkasa wucropust 0oJsie3HM: TpaxIaHuH b. mpoxoaui
XUPYPrUUECKOE JICYCHUE 0 TOBOAY Paka IpEACTaTeNIbHOW »kenesbl. [lpu
KJIMHUYECKOM HCCJIEJOBAaHMM YCTaHOBJIEHa JedopMaiusi CKelera u
HapymieHue ¢(yHkuuu noyek. Co CJIOB OOJBHOTO OH JJIMTENLHOE BpeMs
paboTanm Ha NPEANpPUATHU MO TMPOU3BOJACTBY KpacuTeledl Ha OCHOBE
COCIMHEHUN KaJIMUI.

Lear wuccaenoBaHUsA: TNPOBECTH  XUMHUKO-TOKCHKOJIOTHYECKOE
VICCJIEIOBAHUE HA COCMHEHUS KaJaMUs.

3agaya Ne2

Ha cyne0HO-XxMMHM4YeECKOe MCCIeI0BAHHE [0CTABJICHBI: IICYCHD,
nouku no 200 r., kpoBb 100 mu1.

Kpatkue o0cTosiTe/ibCTBA J1€/1a: IOTEPIIEBIIMI B TEUEHHUE 2-X YaCOB
34 CYTKH 10 CMEPTH 3aHUMAJICS PEMOHTOM Pa3MOJIbHOM MAIlIMHBI 110 Pa3MOJLy
HIBeHH(YpTCKOM 3€IeHH.

Heasn HCCJICIOBAHMSL: IIPOBECTHU CyAeOHO-XUMHUYECKOE
VICCJIEIOBAHUE HA COCAMHEHUS MEIU U MBIIIIbSIKA.

3agauga Ne3

Ha cyneOHo-xMuMHM4YecKkoe MccJeI0BaHUE J0CTaBIeHbI: eueHb 200
r., mouku 200 r., moga 250 M1, BOJIOCHI 2 T.

Kpatkne o0cTosiTe/ibcTBA Jejia: B PEAHUMAIIMOHHOE OT/ICJICHHE
OoJbHUIBI OBIJTa JIOCTaBJI€HA CaHUTAPKa XUPYPTHIECKOTO OTACICHHS
OOJBHUIBI ¢ JKajlobaMu Ha OCTPYIO OO0Jb B JKEIyAKe, KpOBaBbIii ITOHOC.
Hecmotpss Ha cuMnromarnydeckyro Ttepanuio Ha 10-e cyTku HacTymnuia
cMepTh. M3BecTHO, 4TO 3a 2 4aca 1O TOCTYIUIEHUS B PEAHUMALMOHHOE
OT/EJICHUE MOTEpIEBINas TOTOBUJIA J€3PACTBOP, MOCJE YEro NpUHUMAlIa
TTHTITY.

Hean HCCJIeIOBAHMSL: MIPOBECTHU CYIeOHO-XUMUYECKOE
UCCJIEIOBAHUE HA HEOPTAHUYECKOE COEIMHEHUE PTYTH.

3agaua Ned

JJ1si XUMHKO-TOKCHKOJIOTHYECKOT0 HCCJeI0BAHUA 10CTABJIEHbI:
moya 200 mu1, KpoBb 50 M1, BOJIOCHI 5 Tp.

Kpatkas uctopusi 0ose3uu: B nyibMOHOJOrH4ecKoe OTIEICHHE
OOJIbHUIBI OOpaTWicid OIEpaTop YCTAHOBKM pazMoJia (PeppocIuiaBoB C
)ajmo0aMu Ha 00JIb B TPYAH, OBICTPYIO YTOMJIIEMOCTh W TOJIOBHYIO OOJIb.
PeHTreHocKonmIecku BISIBJIICHO MOPAXKEHUE JISTOYHOM TKaHH.

Lear wuccaenqoBaHWsl: TPOBECTU  XUMHUKO-TOKCHKOJIOTHYECKOE
WCCIICIOBAHNE HA COCIUHEHUS MapTaHIa.
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3agaua NeS

Jnsi XUMHKO-TOKCHKOJIOTHYeCKOT0 HCCJIeI0BAHUS J0CTABJICHbI:
moua 300 mui, pBotHble Maccel 500 mui, kpoBb 50 M, OCTaTKM OBOIIHBIX
KOHCEPBOB (OCTaTKM KOHCEPBUPOBAHHOW KAIyCThl HMEIH SPKO-3€JICHBIN
IIBET).

Kparkas wucropuss 0ose3HM: B peaHMManMOHHOE OTIEICHHE
OOJNBHUII JIOCTaBJICH IMOTEPIEBIIMI C JUAarHO30M OCTPOE TIHIIECBOE
OTpaBJICHHUE.

Leap wuccaenoBaHUsl: TNPOBECTH  XUMHKO-TOKCHKOJIOTHYECKOE
HCCJIEJOBAHNE HAa COCAUHEHNST MEIU.
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INIPOTPAMHBIE ~ BOIIPOCBI K IK3AMEHY IO
TOKCUKOJIOI'MYECKOU XUMHHAN

Toxkcukonoruaeckas XMMUsI, €€ pa3esibl 1 3aa4mu.

2. Kparkuifi HWCTOpHYECKHMII OYEpPK pa3BUTHS W  BO3HUKHOBCHUS

TOKCHUKOJIOTMYECKONU XUMHU. POJIb yUEHBIX B €€ PA3BUTHH.

Oco0EHHOCTH XUMUKO-TOKCHKOJIOTUYECKOTO aHaIn3a.

4, Opranmsanus CyaeOHO-METUIIMHCKOH W CyaeOHO-XUMHIECKOU
AKCTICPTHU3BI.

5. OcHOBaHUs JJIsi TPOBEIECHUS CYAEOHO-XMMHUUECKUX IKCIIEPTH3.
JloxymeHTaIus CyaeOHO-XUMHUYECKUX IKCTICPTH3.

6. O6ume npaBuiia Cy1eOHO-XUMHYECKOTO HCCJIC/IOBAHMSI.
KoncepBupoBaHHe BEMIECTBEHHBIX JOKa3aTelNbCTB MW IMpaBHia
XpaHEHHUsI UX B JJabopaTropuu.

/. MenuuuHCKUe  CyAeOHbIE€  OKCIEPThI-XUMHUKH, HMX T[paBa H
00SI3aHHOCTH.

8. MeToabl TOKCUKOJIOTHYECKOH XUMUU.

9. Meroabl M30JMPOBAHUS SJIOBUTHIX M CHJIBHOACHCTBYIOIINX BEIICCTB
13 OMOJIOTMYECKOTro MaTepuaia.

10.Knaccudukammst merabonmueckux mpeBpamieHnii. OCHOBHBIE MecCTa
MeTabom3Ma.

11. TokcmaHOCTH MeTab0JIMTOB. PDa3bl META0OIM3MA.

12. OcHoBHbIE TTyTH MeTabOIM3Ma Yy>KepOAHBIX COCTUHEHHU.

13.Peakiuu 6nocuHTe3a (KOHBIOTAITHH ).

14.T'pynmma  SIOBUTBIX W CHJIBHOJCHCTBYIOIIMX BEIIECTB, H30JUPYEMBIX
MIEPETOHKOU C BOJSHBIM MapOM.

15.Cxema ucciieJoBaHus JUCTAUISITOB HA HATMYHUE «JIETYYUX» SJ0B.

16.Metoibl 0OHAPYKEHHSI U KOJUYECTBEHHOTO OTPEEICHHS] CUHUIBHOM
¥ YKCYCHOM KHUCIIOT, METaHOJIa, dTaHOJ1a, OyTUIOBOTO U M30aMUJIOBOTO
CIIUPTOB, aleToHa, (eHoJa |  Kpe3osoB, (opmambaeruna,
xjopodopma, XJIOpaIruapara, YeThIPEXXJOPHUCTOro yriepoaa, 1,2-
IUXJIopaTaHa. Meraboau3M, TOKCUKOJOTMUECKOE 3HAYEHUE HTHX
BEIICCTB.

17.T'a30xpomMarorpadudeckuii aHaIM3 <«JIETy4yux» sIoB (YCTpOMCTBO
ra3oBoro xpomarorpaga, TMOJBW)KHBIE U HEINOJBIKHBIE (a3bl,
JETEKTOPHI, CIOCOOBI MPOOOTOATOTOBKH, ocobeHHOocTH | X-aHamm3a
«WIETYYUX» S70B).

18. Knaccudukammmu MeToI0B MUHEpaIU3aIlii MaTepuaia.

19. Munepanmu3anus CepHON 1 a30THOW KHCJIOTOM.

20.CpaBHUTENbHAS XapaKTEPUCTHKA METOJIOB MUHEPATTU3ALIMH.

21.Metobl yaaneHusl OKUCIUTENeH U3 MUHEpaIn3ara.

22.MeTo1pI Ka4eCTBEHHOTO aHaIM3a MUHEpaIi3aTa.

=
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23.MeToabl KOTMIECTBEHHOTO aHAJIN3a MUHEpaIN3ara.

24. IpoOHbIN MeTOo aHanM3a MuHepanmu3ata. [IpeumyinecTBo apoOHOTO
METO/1a NEPE]] CUCTEMATUYECKUM.

25.Crioco0bl ycTpaHEHUs] MEMIAIOIIErO BIMSHUS MOCTOPOHHHUX BEIIECTB
IIPU OTIPEIEICHUN «METAJUTMIECKUX) SIOB.

26.Meroapl  M30JMpOBaHUS, OOHApPY>KEHUS U  KOJMYECTBEHHOIO
OTIpenesieHus] PTYTH, STHWIMEPKYpXJIOpHAa, CBUHIA, Oapusi, Xpoma,
MapraHia, cepedpa, MeIH, CYpbMbI, MBIIIbSKA, BUCMYTa, KaJMUS,
urHka, Tawmsa, TOC. TOKCHKOJOTrMY4EeCcKO€ 3HAYECHHE MpenapaToB
(coeIMHEHUI) 3TUX IIEMEHTOB.

27.]leneHrie BEMIECTB, W30JMPYEMBIX TOJSPHBIMUA PAacTBOPUTENSIMU Ha
IBE Tpymmbl. XapakrepucTthka rpynn. 3Hadenne pH s ux
HKCTPaKLIUU.

28.XapakTepucTUKa  BEIIECTB,  JIKCTPArMpPyeMbIX  OPTaHUYECKUMHU
PacTBOPUTEISIMU U3 KUCJIOTO PacTBOpA.

29.XapakTepucTUKa  BEIIECTB,  JKCTPArMpPYeMbIX  OPTaHUYECKUMH
PaCTBOPUTENSIMU U3 HIETOYHOTO PacTBOpA.

30.Meroapl M30JIMPOBAHUS JIEKAPCTBEHHBIX BEIIECTB IOJAKUCICHHBIM
CIIUPTOM.

31.Meroasl HW30JIMPOBAHUS JIEKAPCTBEHHBIX BEIIECTB TOIKUCICHHOM
BOJIOM.

32.001me peakTUBBI, OCAKIAIOIINE ATKATIOUIBI.

33.Peakimu  OkpammBaHUA Ha AJIKAIOWABI, WX XapaKTePUCTUKA W
3HAUEHUE B aHAIM3E AJIKATOUIOB.

34.MzonurpoBanue, 0OHapyXeHHE, MeTaboI3M MPOU3BOJTHBIX
O6apOutypoBoil kuciaoTel (OapOurtan, deHobapOuTan, OyTobOapOuTan,
dTaMUHAI HaTpuii, OapOammi), TPOM3BOMHBIX KcaHTHHA (KOdewnH,
TEOOPOMUH, TEO(PUUIMH),IPOU3BOIHBIX MHUPA30J0HA (AHTUIHPHH,,
aHaAJIbTUH ),TPOM3BOJIHBIX 1,4-0eH30/1Ma3enuna (JICHUYM, Jua3ernam,
HUTpa3emaMm, OKca3elmaM), MPOM3BOAHBIX (EHOTHA3WHA (aMUHA3WH,
JTUTPa3yH, JICBOMENPOMAa3uH, THOPUA3UH ),IPOU3BOIHBIX MTUPHINHA U
nunepuavHa  (HUKOTUH, aHaba3uH W Jp.),POU3BOJIHBIX  II-
aMUHOOEH30MHOM KHUCJOTHI (HOBOKAaWH, HOBOKAaWHAMUJ), AIKAJIOHUIOB
IpyNIbsl TpomaHa (aTpPONHH, CKOTOJIAMUH, KOKAaWH), aJlKaJIOUJ0B
rpymmsl  (peHaHTpEeHH30XHHOJMHA (MOp(WH, KOJIEWH, TEpOUH),
ATKAIOUIOB TPYIIbl HMHAOJA (CTPUXHMH), QIKAJIOUJAOB TPYIIIbI
XUHOJIMHA ¥ OE€H3WIM30XMWHOJINHA (XMHUH, MAalaBepHH), MPOU3BOIHbIX
denmnankunamuHa (3deapun u np.).

35.MuHepanbHble KUCIIOTHI  (CEpHAs, XJIOPOBOJOPOJHAS, a30THAas).
Toxkcukonormaeckoe 3Ha4€HUE, M30JIMPOBAHKUE U aHAITU3.

36.Enkue  mienouyn, amMmuak.  TOKCHKOJIOTMYECKOE  3HAuYEHUE,
U30JIMPOBAHUE U aHAJIH3.
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37.@ropubl 17} KpeMHEe(PTOPUIbI. N3o0nmpoBanue, aHaJIu3,
TOKCHKOJIOTUUECKOE 3HAUCHHE.

38.1lectuimasl. OOmas xapakTepucTHka, kiaccudukanus. I[Ipasuna
pabOThI ¥ TEXHHKA O0€30MaCHOCTH.

39. Xopopranudeckrue COeTMHEHHS (TeNTaxyiop, ITeKCaxJIOPIUKIOreKCaH
u 1p.). Tokcukonormieckoe 3HaueHue. M3onmpoBanue, KaueCTBEHHOE
oOHapy>keHHEe U KOJIUYeCTBEHHOE OTpe/eeHHeE.

40.Dochopconmepkanme  mectunuasl.  [Ipumenenue.  Xmopodoc,
kap6odoc. MBonupoBaHue, TOKCUKOJIOTUIECKOE 3HAYEHUE, aHAIIU3.

41. Docdopconepxkanme nectuiuapl  (Meradoc, Tpuxiopmeradoc).
Toxkcukonorudeckoe 3Ha4eHre, U30JIMPOBAHHE, AHAIIN3.

42.1IpousBoaHble KapOAMUHOBOW KHUCIOTHI (CeBUH). TOKCHKOJIOTHYECKOE
3HaY€HUE, U30JIMPOBAHUE, AHAIIN3.

43. TCX — CKpHHHMHT JICKApPCTBEHHBIX COCAMHECHUN: CXeMa aHajmn3a
BEIIECTB KUCJIOTHOTO XapakTepa.

44.CxeMa aHaliM3a BEILIECTB OCHOBHOI'O XapakTepa C HUCMOJb30BaHUEM
TCX- ckpuHuUHTA.
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NATHIA KYPC

JIECATBbIH CEMECTP
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BAHATHUE 1. Metoabl o0OOHApy:KeHHMSI W KOJHUYeCTBEHHOIO
omnpeneJeHNs: KapdoOKCUTeMOTIJIO0MHA B KPOBIL

OEJb 3AHATUS: wHayduThcsi  TPOBOAUTH  JTAOOPATOPHYIO

AUArHOCTUKY OTpaBJIGHI/Iﬁ MOHOOKCHIOM YTJICpOoa.

X0/ 3AHATUA

**KOHTPOJIb HCXOTHOTO YPOBHSI 3HAHU I

1. KinuHuueckass KapTHHA OTpAaBJICHUN MOHOOKCHAOM yIJiepoJa H
OKa3aHHUE NIEPBOU MOMOIIIH.

2. Ilytm moctymieHuss W paclpeaesieHUss MOHOOKCHAA Yriepoaa B
KPOBH.

3. XuUMHYeCKHME€ ¢ HUHCTPYMEHTAbHbIE METOAbl  OOHApPYKEHUS
KapOOKCUTeMOTJIOOMHA B KPOBH.

4. MeTtobl KOJIMIECTBEHHOTO OTpE/IeICHHS KapOOKCHUTreMOorIo OnHa.

5. CyneOHO-MENIMIMHCKas OLEHKa pe3yJbTaToB KOJHMYECTBEHHOTO
ompeneeHust KapOoKCUreMOorjio0uHa U KapOOKCUMHOTJI0OOMHA.

** JlabopaTopHasi padoTa

[lpoBecT  KauecTBEHHOE  OOHApyXKEHHE U  KOJUYECTBEHHOE
ompezeNieHre KapOOKCUreMorjioonHa B 00pa3iie MoTy4eHHON KPOBH.

XuMHuYecKHe MeTOAbl 00HAPY:KeHUs Kap0oKCHUTeMOrI00uHa

Peaxyusa c pacmeopom NaOH (npobéa I'onne-3eiinepa)

K 5 xammsam kpoBu TpuOaBISIIOT paBHBIN WM JBOMHON o0bem 30%
pacTBopa runpokcunaa Harpus. Kposb, comeprkamas kapOOKCUTeMOrI0ONH,
OCTaercsi SIPKO-KpPacHOM, a KpoBb, HE cojepxailiasi KapOOKCUTeMOrjioOrHa,
Oypeer. ['HHUIOCTHO-U3MEHEHHAas KpPOBb TMOJ BIMSHHEM IIEJIOYU MOXKET
nproOpeTaTh SIPKO-KPACHYIO OKPAacKy M B OTCYTCTBUE KapOOKCUTeMOTIIO0ONHA
3a cueT 00pa3oBaHUs FeMOXPOMOTEHa.

Peaxuusn cK 3 [Fe(CN)¢/(npooa bropkepa)

K 1 xame kpoBu mpuOaBiasitoT 5 M BOABI W B30ANTHIBAIOT.

[Mpubasmsitor 5 kamens 1% pactBopa Kiz[Fe(CN)gs]. KpoBb, comeprkarmast
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KapOOKCUTeMOTJIOOUH, OCTaercsd ajloil, a KpOBb, HE coAepKalas
KapOOKCUTeMOTJIOOMHA, CTAHOBUTCSI )KENTOBATOM.

Peaxuus ¢ CuSO, (npoba 3anecckozo)

K 2 kamnsam xpoBu npuOaBisitoT 5 M BOAbl M B3OanteiBaroT. K
MOJIy4UeHHOMY pacTBopy mnpubasistoT 5 kamenb 10% pacTtBopa cynbdara
MEJIH. Cwmech CHOBa B30aJITHIBAIOT. Kposs, conep Karas
KapOOKCUTeMOTJIOONH, CTAaHOBUTCS IypPIypHO-KPACHOM, a KpOBb, HE
cozeprkaias KapOOKCHUreMoTJIOONHA, TPUOOPETACT 3€JICHOBATYIO OKPACKY.

3aioueHne O HAIMYWK KapOOKCHUTeMOrJoOMHAa B KPOBH MOIKHO
JieNaTh JUIIb M0 pe3yjbTaTaM BCEX WM 00JbIIMHCTBA peakiuil. C moMoupIo
NEPEUUCIICHHBIX PEAKIUi Helb3sl OOHApYXHUTh Maible KOJMYECTBA
KapOOKCUTeMOTIIOOMHA B KPOBHL.

KonnuecTtBeHHOE onpeneieHue Kap0OKCUTeMOIJI00 MHA
cneKTpPoGoTOMETPHUYECKUM METOIOM

0,5 ™y aHaMM3UpPyeMOW KpOBU TMOMEIIAIOT B MEPHYH KOJOYy
BMecTUMOCThIO 50 mut, noBogaT 0,1% pacTtBopom ammuaka 1o metku. llpu
HEOOXOMMMOCTH PUILTPYIOT Yepe3 OymMakHbli GuiabTp (pacTBop 1).

HeoOxonumoe koqmuecTtBo pacTBopa 1 momemaroT B 1 ¢M KIOBETY
criekTpooToMEeTpa W TNPHUOABISIOT K HEMY HECKOJIbKO KPHUCTAUIMKOB
auTHOHWTa Hartpus (pactBop 2). M3MepsT ONTHYecKyl IIIOTHOCTH
pacTBopa 2 npu JyIMHAX BOJIH 538 HM (A7) 1 550 HM (Ay).

10 mi1 pacmeopa 1 HacBIIAIOT MOHOOKCHJIOM YTJepojia B TeueHue 15
MUH B almapare JJIs HaCBIIEHUS KPOBH MOHOOKCHIOM yTiiepona (puc.2).
3areM MpuUOABIAIOT HECKOJIHKO KPUCTAJUTMKOB JUTHOHUTA HATPUS M BHOBb
HACBHIIIAIOT B TeuyeHWH 5 MuH. HeoOxoamMoe KOJMYECTBO MOJy4ECHHOTO
pactBopa KkpoBu HackimeHHoW CO momemaror B 1 cM  KiOBeTy
CIEKTPOPOTOMETPA U UBMEPSAIOT ONTHUECKYIO TUIOTHOCTh MPU JJIMHE BOJIHBI
538 um  (Aj). Pacuer coaepxanusi KapOOKCHTEMOTJIOOMHA B HCCIICTYEeMOU
KPOBH IIPOBOJAT 1O (hOpMYyIIE:

(A3 —A;)-100
A, -0,37

X% =100 —
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Puc.2. Annapar 17151 HachIIIEHUs] KPOBU MOHOOKCHIOM YTJIEPO1a.

1 — xonba, copepskamiasi KOHIIEHTPUPOBAHHYIO CEPHYIO KHUCIOTY, 2 -
JeIUTEIbHAs BOPOHKA, COJIEpKAIlasi MypaBbUHYIO KUCIOTY; 3 — 6 — CKIISTHKH
Hpekcens: CKIsgHKa 3 CONEPKUT PacTBOP TMAPOKCHAA HATPUS; CKISTHKA S -
AHAIM3UPYEMbI PACTBOpP; CKIKIHKK 4, 6 - NUCTWUIMPOBAHHYIO BOAY, 7 —
oTBomHas TpyOka. CkisiHKM [Ipekcenss MOMKHO 3aMEHUTh KOJOaMu WIU
OpoOMpPKaMy, OTBEPCTUS KOTOPBIX 3aKpbIThl NpOOKaMHM C  JBYMs
CTEKISTHHBIMH TPYOKaMHu.

119



3anarue 2. OcTpble OTpaBiIeHUd — aKTyaJbHas IpodJiemMa
COBpeMEHHO MeINIMHBI.

HOEJb 3AHATHUA: onpenenuTs ypOBEHb 3HAHWM CTYIEHTOB IO
METOJaM TMArHOCTUKH U JETOKCUKALIMK IPU OCTPBIX OTPABJICHHUSIX.

BOITPOCHI K 3AHATHUIO

XapaxkTep U MPUIUHBI OCTPBIX OTPABJICHUM.

Hapxomanust 1 TOKCUKOMaHWMS.

3a71a4¥ ¥ OCHOBHBIE Pa3]1€JTbl KIMHUYECKON TOKCUKOJIOT UM
Knaccudukanust TOKCH4ECKUX BEIIECTB U OTPABJICHUI.

o~ ownNE

OcHOBHbIE U JOTOJHUTEIbHBIC (PAKTOPbI, OMPEACISIONME Pa3BUTHE

OTPABJICHUMU.

6. ®akTOophl, BIUSIOINIME HA pacmpeicicHne TOKCUYECKUX BEIISCTB B
opraHusme.

7. TOKCUKOKWHETHKA SIIOB.

8. OOmme TP UHITUTIBI JTAArHOC TUKU OTpaBJICHUH. OCHOBHBIE
JTUATHOCTUYECKHE MEPOTIPUSTHSL.

9. OO0mras cxema XUMHUKO-TOKCUKOJIOTUIECKOTO HUCCJIIEI0BAHMS.

10. OcHOBHBIE METOABI AETOKCHKAIIMH OPraHU3Ma MPH OCTPHIX OTPABJICHUSX.

11. MeTtoabl yCHUIIEHHS €CTECTBEHHOM JIETOKCUKAIIMU OpraHM3Ma.

12. MeToabl HCKYCCTBEHHOM JETOKCUKAITMH OPraHu3Ma.

13. MeToabl aHTUAOTHOM JETOKCUKAITHH.

14. TlpenBapuTtenbHbIC MPOOLI HA HATMYHUE TOKCUICCKUX BEILIECTB.

15. TpeboBanusi, MpEeAbIBISIEMbIE K METOZAM OTPEACIICHUS JIEKAPCTBEHHBIX
U HapKOTUYECKHUX BEIIECTB B OMOJIOTMUECKUX 00bEKTaX.

16.CoBpeMeHHBIE MTHCTPYMEHTATbHBIE METOIbI Ja00paTOPHON JUATrHOCTHKHU
OCTPBIX OTpaBJICHUI. CIEKTPOMETPUUECKHE - (dayopumerpus,
criekrpometpusi B Y-, K- u BuauMoit o0acTax; XpoMarorpapuaecKkue
— KX, BOXKX, xpomaTo-macc-CIEKTpOMETPUSI; UMMYHOXUMHYECKUE —
NODA, TIOUA u ap.

17. Octpble ~ OTpaBieHUSI  MOHOOKCHIOM  yriepoaa.  OmnpeneneHue
KapOOKCUTeMOTJIOOMHA B KPOBH.

18. OcTpas ankoroibHAas WHTOKCHKAIWA. MeTOabl ONMpeneicHus dTaHoJia B

OMOJIOTUYECKUX KHUIKOCTAX. ['azoxpomarorpaguueckoe OIpenecHue

ATaHOJIa B KPOBU U MOYE.
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ITPABUJIA
10 TeXHUKe 0e30MACHOCTH
npu padore B
XHMHY€ECKOH J1adopaTopun

1. Ilpu paGore B XMMHUECKOW JaOOpaTOpUM HYKHO YUMTHIBATH
TOKCUMHOCTh TIPENaparoB M PEAKTHBOB W3 TPYMIBI THKEIBIX METAJUIOB
(mpemapatel pTyTH, cepedpa, CBUHIIA, IIMHKA, MEIH W JIP.), PACTBOPHUMBIX
coJsel 0apus, COEIUHEHMS MBILIbSIKA, HUTPUTOB, OKCHUIOB a30Ta, (pocopa (1
€ro COEIWHEHWI) W APYTuX DJIEMEHTOB; CIUPTOB, 3(UPOB, OPTaHUYECKHX
pactBopuresei (0eH30J1, Toyos1, XJopodopMm U Jp.); KHCIOT W IIEI0YEH,
(eHOIOB M TPOM3BOIHBIX (papMalleBTUYECKUX TPENaparoB M3 TPYIIIbI
YpEUI0B, YPETaHOB, apOMAaTHYCCKUX W TETEPOIMKIMYECKUX COCTMHECHUH,
BCEX MEIUIMHCKUX MPEnapaToB ciucka «A» u «by.

2. Bpapixanue mnapoB W TOMNAJaHWE TOKCHYHBIX TPENaparoB U
PEaKTUBOB Ha KOXY, CIM3UCTHIC W B MHUIICBAPUTENBHBIA TPaKT, T.K. 3TO
MOKET BBI3BaTh OCTPO€ W XPOHHUYECKOE OTpaBJICHHE, ANICPTUUCCKHUC
peaxiuu u 3a00JIeBaHue.

3. OrtpaBneHue >KUIKUMU U TBEPIBIMU TOKCUYHBIMH TpenapaTaMmu
¥ pEaKTUBAMH MOXKET TPOUCXOIUTh B MPOIECCE M3MENTbYCHHUSI, TIEPEChITaHus,
B3BCIIMBAaHUSI W JPYrUX OINEpalusix, a NPH HEMPaBUILHOM XpaHEHUH
COEIMHEHUH B BO3AYyX paOOUMX MOMEIIEHU MOTYT MOCTYNaThb TOKCHUYHBIE
MPOAYKTHI.

4. JleiicTBME HEKOTOPBIX TOKCHUYHBIX COEIUHEHHUH  MOXKET
NPOSBIATECS Cpa3y: HaMpHUMep, BABIXaHHWE MApOB XJopa, Opoma, (ocreHa,
b0 TOCJIe JUTMTEIBHOTO KOHTAKTa C BEIIECTBAMH, OOJITArOIIIMU
KyMYJISITUBHBIMHU CBOMCTBaMU (COJIM M Mapbl PTYTH, CBUHIIA, TApbl OEH30.I1a,
reKcaxJjiopatasa u zip.). UpesBbuaiiHo onacHbl okeup yraepoaa (1), kotopsiii
He 00J1a/1aeT 3a1maxom, U CEpoBOJIOPOI, 3aMax KOTOPOTO OUIYIIAETCS TOJIbKO B
nepBbIe MUHYTHI PEObIBaHMS B aTMoc(epe 3Toro rasa.

5. Ilpu paboTe ¢ TOKCUYHBIMU U OTHEOMACHBIMU PEAKTUBAMU
(obupamu: IUSTWIOBBIM, AaMWUJOBBIM M [Ip.; CIHUPTaMHU: METUJIOBBIM,
STUJIOBBIM U JIPYTUMH YTIIEBOJOPOJIaMU U apOMaTHYECKUMH COCIUHEHUSIMHU
— OCH3UHOM, METPOJIEUHBIM 3PUPOM, OEH30JI0M, TOIYOJIOM, CEPOYIIIEPOIOM,
arleTOHOM H JIp.) TpeOyeTCss 0c000 CTPOToe COOIOCHNE MPABUI U YCIIOBUH,
oOecrieunBaroMX 0€30MacHOCTh TPY/a.

6. 3ampemaercs npoBeacHUE padOT, MPEACTABISIONIMX OMACHOCTD
TUTS TIa3, 0€3 MpenoXpaHuTeIbHBIX 3aIIUTHBIX OYKOB (IIEpEroHKa, padoTa C
BaKyyMHBIMU TIPUOOpaMU, OTIPEIEICHIE TEMIIEPATYPhl TUIABJICHHSI, KUIICHHSI

u Jp.).
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7. PaboTtel ¢ mpuMeHEHHEM TOKCUYHBIX, MMaXy49uX, arpeCCUBHBIX U
JIETKO BOCIUJIAMEHSIOIIMXCS BEIIECTB HEOOXOIMMO TMPOBOJUTH B BBITSKHOM
mKkady MpH BBIKIIIOYEHHBIX JJICKTPOHArpeBaTeIbHBIX MPUOOpax M Ta30BBIX
ropenkax, NMpUHUMAasi BCE Mephbl MPEAOCTOPONKHOCTH W HHIAWBUAYATbHBIC
3amuTHBIE cpenacTBa ((papTyku, HApYKaBHUKU, 3aIIUTHBIE OYKH, MAcKU U
IPOTHUBOTa3bI).

8. Ilpm B3BemMBaAHWM BEIIECTB HENb3sS HMX HACHIMATh MPSIMO Ha
YaIiKy BeCOB, HEOOXOAMMO TOJIb30BaTHCS OIOKCAMHU.

9. 3ampemaercsi HaOuUpaTh B THUIETKH PEAKTUBBI U KUIKOCTH,
BCAchIBasi MX PTOM, JUIL 3TOTO HEOOXOIHMMO TIOJh30BATHCS MUTICTKAMH THITA
IIIPHUIIEB, PE3WHOBBIMHU TPYIIIAMH, [IMIMHAPAMH U OFOpETKaMHU.

10. Ilpm mpoBeneHWH aHAIM30B METOJOM KHCJIOTHO-OCHOBHOTO
TUTPOBAHMSI B HEBOJHBIX CpeIax pabOThI MPOBOIATCS B BBITSHKHOM IIKady C
UCII0JIb30BaHUEM CTIEITUATbHBIX TEPMETHUYECKUX TUTPOBATHHBIX YCTAaHOBOK.

11. Tlepen B3siTEeM BeliecTBa U3 OAHKKM HEOOXOJMMO IPOBEPHUTH
NPaBWIHLHOCTh ATUKETKH, OCMOTPETh TOPJIO COCYJa M yIaIUTh C HErO BCE,
YTO MOXET IMOTACTh B MEPECHINIacMOE BEIIECTBO U 3arpsA3HUTH €ro (IbLIb,
napaduH, 3aMa3Kd U JIp.). bpaTe peakTHBb W3 OaHKM HEOOXOAMMO TIpH
oMo ¢GapopoBoii JIOKKH WM TEPECHIIaTh HX Yepe3 BOPOHKY IS
HOPOIILIKOB.

12. Tlepen Tem, Kak HaCHIIaTh PEAKTHB B OAHKY, €€ HY>KHO XOPOIIIO
BBIMBITh M BBICYIIIUTH, MIPEABAPUTEIILHO MMOA00paB K HEl MPoOKy M ClenaB
ITHUKETKY.

13. Tlocymy w3-moj SAOBHUTBIX PEAKTHBOB HENB3s OTJaBaTh Ha
o0IIyt0 MOWKY: COTPYIHHK JOJDKEH MBITh 3Ty TIOCYAy caMm ¢
UCIIOJIb30BaHUEM CPEICTB WHANBUIYATLHOMN 3aIUTHI.

14. Tlpm obOpamieHny ¢ peaKTHBAMHU, XPAHSIIMMUCS B CTEKISTHHOM
Tape O0JIBIION EMKOCTH, TpeOyeTCst 00JIbIasi OCTOPOKHOCTh. 3arpeiiacTcs B
OJMHOYKY MIPOBOIUTH paboTHI C arpecCUBHBIMH, JIETKO
BOCTUTAMEHSIOIIUMHUCS U TOKCUYECKUMU BEIIECTBAMU, XPAHSIIMMHUCS B Tape
Oonbioit eMkocTh. PabGoThl MPOBOAATCS B CIHEIUAILHOM TIOMEIICHUH B
NPUCYTCTBUH PYKOBOJIUTENSI PaboT.

15. IIpockIilaHHbIN WK TIPOJUTHINA HA CTOJI, HAa TIOJI PEAaKTHUB HENb3s
cobuparb obpaTtHO B OaHKY, TJI€ OH XpPaHWICS €r0 HEJb3s HCIOJb30BaTh B
pabore.

16. Bce ompaGoTaHHbIE pPEAKTHUBHI JOJDKHBI  CJIMBAThCA B
CIICIMAIIbHBIE CJIMBHBIC COCY/IBI, YCTAHOBIICHHBIC IO TATOH, EMKOCThIO 1-2
JWUTpa, OTACIBLHO JUBI COJIeH cepedpa, pTyTH, MBINIbAKA, dupa, ITAHOIA,
xJopodopMa U APYruX TOKCUIHBIX U BOCTUIAMEHSIOIIIXCS BEIIECTB.

17. Karteropuyecku 3anpeniaercsi CMEIIMBATh CJIMUBbBI Pa3JIAIHBIX
PCaKTUBOB BO W30CKaHWE B3pbIBA WM OTPaBJICHUS IPOAYKTaMH HX
B3aUMO/JICVCTBUYS.
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18. Henp3s ocrtaBmaTh Ha pabo4yux CTOJAxX, TMOJY, IOJIKaxX
NPOCHITIAaHHbIE, TIPOJIUTHIE PEAKTUBBI, BEIIECTBA B CKIITHKaX 0€3 3TUKETOK.

19. Tlpu nOponvBaHUM WM TPOCHINIAHUUM TOKCUYECKUX WM
arpecCUBHBIX BELIECTB, MPOJIUTYIO KUJKOCTh 3aChIIAIOT MOPOIIKOOOPa3HbIM
BEIIECTBOM, BIMTHIBAIOIIUM >KHJIKOCTh WM HEHUTPATM3YIONIMM TPOJIHUTOE
BEIIECTBO (MIpU TMPOJMBAHUM CHUPTOBOIO PacTBOpA HUTPOTJIMIIEPUHA
MOBEPXHOCTh 00pabaThIBAlOT PacTBOPOM ILEIOYH), MOCIE YEro Marepua,
Kak M CYXOHW pEaKTHB, OCTOPOXKHO COOMpAOT W CXKWTalT WA
00€e33apaXMBaOT COOTBETCTBYIOIIUM CTIOCOOOM.

20. Kareropuuecku 3ampelaercss CMENIMBaThb M pacTUparth
OepTOJIETOBY COJIb, TIEpMAHTaHAT KaJlUsl, TIEPEKUCH U JPYTUe OKUCIUTEIN C
OpraHMYEeCKUMH BEIIECTBAMU U JPYTUMHU BOCCTAHOBUTEISIMHU.

21. 3ampemiaercs BBIHOCHUTD W3-TI0/]1 TSTU PEaKTUBbI
(KOHIEHTPUPOBAHHBIE KUCJIOTHI, OPOMHYIO BOAY U JIp.).

22. Ilpu paboTe ¢ arpecCMBHBIMH BEIIECTBaMU (KUCIOTHI, IIEIOYH),
OBUIIIMMHU PEaKTUBAMU U MaTrepualiaMu (TBEpJble IIEN0YH, CHIMKAreib U
1p.), HEOOXOAUMO TPUMEHATHh (PapTyKd W TEPETHUKHU W3 TOJUXJIOPBUHUIIA
WIM TTOJMATUIIEHA U KOCBIHKU M3 3TOr0 Marepualia, pecrupaTopbl, 3alllUTHbIE
OYKH U PE3NHOBBIE TIEPUATKH.

23. Ilpu momamaHnM TOKCUYECKHX BEIIECTB HA KOXKY WM OJCSKIY
HEOOXOMMO HEMEIJIEHHO YIAINTh UX MEXaHHYECKUM ITyTeM, C TOMOIIbIO
OPOTOYHOM BOJbI, BO3MOXKHBIE OCTATKM TIEPEBECTH B HE TOKCHUYHOE
COCTOSIHHE C TIOMOIIIbIO COOTBETCTBYIOIIMX UHUKATOPOB.

24. PaboTa c pTyThIO U €€ COCIMHEHUSIMU JOJDKHA MPOBOUTHCS B
CIIEUAIbHO 00OPY/IOBAaHHBIX MOMEMICHUSX B BBITSKHOM IKady. B ciyuae
pasymBa PTYyTH CJEIYeT MPOBECTH MEXAaHHMUECKYIO) OYHCTKY, 3aTeM cOoOpaTrh
PTYTh aMaJlbraMUPOBAHHOW JATYHHOW WIETKOW, CIICHUAIbHBIMU MUIICTKAMH,
OYMIICHHOUW TUTACTUHKOM [IUHKOBOM KECTH.

25. PaboTel mo perazamuu PTYTH JOJDKHBI TPOBOJIUTHCA C
UCIIOJIb30BaHUEM TMPOTHBOTa3a. B KkauecTBe MHIWKATOPOB UCMOJB3YIOT
XJIOPHOE KE€JIE30 U pacTBOp MEpMAaHraHaTa Kajiusi B COJITHOM KUCJIOTE.

26. 3ampemaercs COBMECTHOE XpPAaHEHHUE PEAKTUBOB, CIIOCOOHBIX
IPpU B3aUMOJIEUCTBUH BO3TOPATHCS M BBIIEIATH OOJBIIOE KOJTUIECTBO TEIIA.

27. MeranMueckuid HaTpud, Kajaui, JIATUN, TEpeKucH, OenbIit
dbocdop HeNb3sT XpaHUTh C OTHEOTTACHBIMU BEIIECTBAMU, OPOMOM, HOJIOM.

28. beproneroBy  Ccoib, TMepMaHTaHaT  Kajousd, TICPEKHUCH,
KOHLIEHTPUPOBAHHYIO XJIOPHYIO KHUCJIOTY M JIPYyTrU€ OKHCIUTEIH HENb3s
XpaHUTh C BOCCTAHOBUTEISAMHU (OPraHMYECKUMHU BEIIECTBAMU, JIET'KO
OKHUCIISTIOIIUMUCS COCIUHEHHSIMH).

29. KoHIleHTpUPOBaHHBIE PACTBOPHI IMIETOUYEH M KHUCJOT JIOJDKHBI
HAXOJIUTBCSI TOJ TATOM B KOJIMUECTBAX, HE TMPEBBIIIAIONIUX CYTOYHOU
NOoTpEeOHOCTH. 3amnpemnaeTcs XpaHeHne B 1abopaTopusx OOJIBIINX KOJTUYECTB
KOHILIEHTPUPOBAHHBIX PACTBOPOB KHUCIIOT, IIEJI0YEH, MOJIEKYISIpHOrO Opoma —
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3T PEAKTUBBl JIOJDKHBI XPAHUThCS Ha CHEHUATBLHO 000pYJI0BaHHOM
XUMHUYECKOM CKIIAJIE.

30. Bce cocyabl W INTaHIA3bl JJIsI XPAaHEHUS METUITMHCKUX
npenaparoB  JIOJDKHBI ~ OBITh ~ CHA0XEHBI  ATUKETKaMHU C  TOJIHBIM
HAaUMEHOBAHHMEM IIperapara, CIUCKAa, K KOTOPOMY OTHOCHUTCS JIaHHOE
BEILIECTBO, BBICIIMX PA30BbIX U CYTOUHBIX 103 N0 ['DX, n1arbl U3rOTOBIEHUS,
CpOKa rOAHOCTH, JIaThl aHAJIN3A.

31. Tlpu oTpaBieHWH pEaKTUBAMH HYKHO II0OJH30BAaThCS BCEMHU
BO3MOKHBIMU CTIOCO0OaMM OOE3BPEKUBAHUS WIA YIAJICHUS TOKCHIECKOTO
BelleCTBAa (HEUTpaM3aiusi, MNpPOMbIBAHUE, MPUMEHEHUE aHTHJOTOB) H
IPUMEHEHUEM CPEJCTB YIYYIIAIOMMX COCTOSIHUE TMOCTPAIABIIEro, a Jis
OKa3aHUs KBATU(PHUIIMPOBAHHON METUIIMHCKOM ITOMOINU BBI3BaTh CKOPYIO
MOMOIIIb.

Ilepeaa meduyuncran nomouwsb npu OmMpasieHUU 2a3amu

Oxcua vraeponaa (11).

OTtpaBnieHue BO3HUKAET MPU HEMPABWILHOM I0JIb30BaHUU T'a30BHIMU
ropenkaMu (Mpyu HEMOJHOM CTOPAaHUU Ta3a), MPU HEMOJHOM CTOPaHUM JIPOB,
yIrisl B nevax (Mpu MeYHOM OTOTUICHUH).

Toxkcuueckoe aeiictBue. Oxcun yraepona (ll), coemunsace ¢
reMorJioOMHOM KpOBHM, 00pa3yeT KapOOKCHUTeMOIJIOOWH, B pe3ysbTare
YMEHBIIAETCS MOCTYIJIEHUE B TKAHU KUCJIOPO/IA.

CuMnTomMbl  OTpaBIeHUsl: cTydamas OoJb B BHCKax,
rOJIOBOKPY>KEHHE, PBOTA, CUHIOIIHOCTH JIUIIA.

IlepBasi momMomb: yJaJieHUE MOCTPAAABLIETO HA CBEXKUA BO3IYX,
Jlada KUCJIOpPOAa, MOKOU.

Oxcna cepol (1V).

[Ipy B3auMOJACHCTBUM C BJIArol CIM3HUCTHIX 000J04YeKk oOpaszyer
KHUCJIOTY, KOTOpas IEUCTBYET pa3ipakarollle.

CuMnToMbl OTpaBJIEeHHSI: pEe3b B HOCY, IMEpIIEHUE B TOpJIE,
YHXaHHe, Kallleldb, MHOT/Ia CTIa3Mbl T0JIOCOBOH ILIEIH.

IlepBasi momomb: yJajeHUE U3 OTPaBICHHOW arMocdepbl Ha
YUCTHI  BO3AYX, TMPOMBIBAHWUE TJla3 M TIOJOCTH pTa PacTBOPOM
rUApoKapOOHaTa HATPHs, 3aKallbIBaHUS B TJla3a albOyIuaa, Jada TaOJIeTKH
MIPOTHUB KaIllUIs.

Oxcna azora (1V).

[lpu B3auMoACHCTBMM C BIArod CIM3UCTBIX O0O0JOYEK OOpazyercs
A30THCTAasl U a30THAs KHUCJIOTHI, a TIPU MPOHUKHOBEHUU B KPOBb — HUTPUTHI H
HUTpPaThl, KOTOPbIE PA3PYIIAIOT HDPUTPOLUTHI, B PE3yJbTaTe HACTyHacT
KHUCJIOPOJTHOE I0JI0TaHuE.

CumMnToMbl OTpaBJIeHHsI: HEOOBINON MPOXOASAIIMN Kalllenb, Yepe3
2-12 yacoB cuibHas ciaaboCTh, YYBCTBO CTpaxa, CUHIONIHOCTH CJIM3UCTHIX,
HapacTarOLMI Kallellb.

IlepBast HIOMOIIL: YUCTBHIM BO3AYX, KACJIOPOI, TTIOKOH.
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Ocobennocmu nopaixcenus pasnuyHbIMU KUCIOMAMU U OKA3AHUE
nepeoi nomouwju

A30THASI KHCJIOTA

Ee napsl pa3apaxxaroT BEpXHUE IbIXATENIbHbIC ITYTH, IIPU MOIAIaHUU
Ha KOXY — OOT YKEJITOTO 1IBETA.
IlepBasi IOMOIIIb: CMBIBAHKWE BOJOM, TOBI3KA C PACTBOPOM pUBAHOJIA

(1:2).

MypaBbrHasi KHCJIOTA

Jlaxxe paz0aBieHHasT MypaBbHUHAsi KHCJOTa BbI3BIBAET CUJIBLHOE
¥OKCHHUE M 00pa3oBaHME MMy3bIpei.

IlepBasi nmomMoub: cMbiBaHue BoAoW B TeueHue 10-12 MuHyT.
JlonoMHUTENBbHYIO0 00pabOTKY MOXHO HE IPOBOIUTH.

Cepnas kucjiota

IlepBas moMoOWb: OCJIE CMBIBAHHUS BOJAOW B TedeHue 10 MuHYT
HEUTpanu3anus Kalmmued TapokapOOHaTa HATpUs, a TAKKE CMBIBAHUE CO
CIM3UCTBIX €ro 2% pacTBOPOM.

AMMHAK 25% BOIHBI.

CuMITOMBI  NOPAXKEHHUsI: CWIBHOE PA3JPAXKEHUE CIM3UCTBIX
YJIETYYMBAIOUIMMCS PAacTBOPOM aAMMMAKa, CWIbHbIM Kalllelb, YyAYyUIbE,
rOJIOBOKPYKECHHE; TOIAJaHue Karenb B Iaza pgaxe 10% pacTtBopa Moxker
IIPUBECTH K CJIETIOTE.

IlepBas momo1b: 0OMILHOE MPOMBIBAHKE TJ1a3 BOJOM, CMBIBAHHE C
KOKH B TEUEHUE 5-7 MUHYT C MOCJIEAYIOIEH HEUTPAITU3allUECH.

IlepBasi MeTUIIMHCKAS IOMOIIL MIPH MOPAKEHUH COJISIMH.

HutpaT 0apus, Xjaopui 0apusi.

[Ipu momagaHuy BHYTPh BBI3bIBAECT CUJILHOE OTpaBiieHue B jo03¢ 0,2-
0,5 r. o3a 0,8-0,9 r — cmepTenbHa. MeCTHOrO JIEWCTBUS MPAKTUYECKUA HE
OKa3bIBacT.

IlepBasi moMouIb: IpoMbBIBaHHE Xeayaka 1% pacTBopoM cyibdara
HATpUS WM MarHus. Be30B CKOpO# MOMOIIIH.

beH30J1, TO1YO0.1.

Tokcuyeckoe JeMCTBHE: CUIBLHO CYIIAT KOXY, IPHU IAJIUTEIHLHOM
JEWCTBUM BBI3BIBACT JIepMaTUTHI. [lapbl 0€H30J1a TIPU BIBIXaHUU JEUCTBYIOT
HApKOTUYECKH M MOTYT BBI3BaTh IMApajiv4 AbIXaTeIbHOTO LEHTpa. 1 0JyoJ
CHJILHO Pa3JApaXKaeT AbIXaTeNIbHbIE ITyTH, OPAXKAET MOYKH.
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CuMnToMbI OTPpaBIeHUsS: 0EH30JI0M - FOJIOBOKPYKEHHUE, TOJIOBHA
00JIb, COCTOSIHHE THUIA AaJKOTOJBHHOTO ONbSHEHUS; TOJYOQJOM — Kalleib,
NOKPACHEHUE KOKHU U CIIM3UCTBIX.

IlepBasi moMoIIb: CMBIBAHME C KOXM TEIUIOM BOJOM C MBUIOM,
[IOJIOCKAHUE MOJIOCTH PTa U POMBIBAHUE IJ1a3 BOJOU.

YeThIpeXXJI0PUCThIN VIJIePO/.

[lappl npu BABIXaHWU BBI3BIBAIOT OTpPABJCHUE, IPOHUKAIOT B
OPraHu3M M 4epe3 KOXKY, KOTOPYIO pa3apaxkaror.

CuMnToMbl OTpPaBJIEHMSI: TOJOBOKPYXKEHHE, TOIIHOTA, MOTEPS
CO3HAHUI.

IlepBasi momMomb: ga4a KMCJIOPOJa, IPU MONAAaHUU BHYTPh — Jada
AKTUBUPOBAHHOTO YTJII, HEMEJICHHBIN BbI30B CKOPOW MOMOIIIH.

DeHoJI.

[Ipy nomamanuu Ha KOXKY KPUCTAUIOB W KOHIIEHTPUPOBAHHBIX
PacTBOPOB BBI3BIBACT OKOTH (ITOPAKEHHOE MECTO BHadasie OJICTHEET, 3aTeM
KpacHEeT, TOSBISIOTCS ITy3bIpH). BbB3bIBaeT MecTHyI0 aHecTesuto. llpwm
NOTIa/IaHUU BHYTPb — 00111Iee TSHKETI0€ OTPABIICHHE.

IlepBasi mOMOIb: CMBIBAHUE C KOXKU PACTUTEIHLHBIM MAacJiOM WITU
BoJio¥ ¢ moOasnenuem 10-40% stanona. Ilpu nmomaganuu BHYTPbh — BBITTUTH
MOJICTaKaHA PACTUTEILHOI'O Macjia, 3aTéM MPOMBITh JKEIYJIOK BOJOW C
aKTUBUPOBAHHBIM yTiieM Wi Bos10# ¢ 20% pacTBOpoOM THOCYJIb(aTa HATPUsl.

DopMaTHH.
[Ipu neiicTBUM NapoB — PE3KOE pa3APAKEHUE CIU3UCTBIX 000JIOUEK,

Kallenb, Yuxanue, 00Jb B rpyau, cie3oteueHnue. [Ipu nmomaganuu BHYTph —
o0111ee OTpaBJIeHHWE, KOTOPOE Pa3BUBACTCS TAaKXKE MPHU BCACHIBAHUM YEpE3
KOXY.

IlepBasi moMomb: ath noHOXath 10% pacTBOp amMMuaka B BOJIE;
rj1a3a MPOMBITh BOJOM, KOXKY MPOMBITH 5% pacTBOpOM aMMHaKa W BOIBL.
Kenynok npombith 3% pacTBOpoM KapOOHAaTa aMMOHUS (YaifHasi JOXKKa Ha
cTakaH Bojbl). O0s3aTeNLHO HAIPaBUTh K Bpady.

O0s13aHHOCTH AEKYPHOTO 1O IpyIe

1. Oxka3biBaTh NOMOIIbL MPENOAABATEII0 TPYNIbI B OPraHU3a UK
NPAKTHYECKUX 3aAHATHH.

2. CaeamThb 32 MOPSIIKOM M YUCTOTO# B JIaGOPATOPHH.

3. Ilo oxoHYaHuM padoOTHI MPOCJIEUTh, YTOObI padoyue MecTa
CTYIeHTOB ObLIM YOpPaHbl, XUMH4YECKasi Mocyda BbIMbITa. Caarth
J1adopaTopHIO B COOTBETCTBYIOIIEM MOPSAKE AeKYPHOMY JIa00pPaHTY.
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OcHoBHBIE I[pl/lﬁOpbl, NPUMECHACMbBIC B XUMHKO-TOKCUKOJIOTI'MYCCKOM
aHaJIMn3e

ATOMHO-ABCOPBIIMOHHBIN
CIHEKTPOMETP

ATOMHO-3MUCCHOHHBIM
CIHEKTPOMETP
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Ilpucnoco0sieHue Isi ONPBICKMBAHUSA XPOMaTOrpaduyecKux
IUIACTHH peareHTamMu. 1 — CTOJMK 11 TUIACTUH; 2 — CTEKIJIIHHAs Kamepa; 3 -
NyJbBEpPU3aTOp; 4 — rpylla AJisl ONPHICKUBAHUS.
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CIIEKTPO®JYOPUMETP

Standard HP 84514
mit eingebautem Tastenfeld

Einuchubmodule (Option]
fiir spezielle Applikationen, f
Speicher-Erweiterung und
Anschlufl von Peripherie-Geriten Alphanumerisches Tastenfeld

{Option]) Nr. 88057A

CIHHEKTPO®OTOMETP
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VARIAN

-

HNK-CHEKTPO®OTOMETP

BbICOKOR®PEKTHUBHBIN )KUIKOCTHBIN
XPOMATOI'PA®
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T'A30BBbIIA XPOMATO-MACC-CHEKTPOMETP
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IIpenennl 00HAPY:KEeHUA IJIEMEHTOB (HI/MJI) METOAAMHU ATOMHOM

CMIEKTPOMETPUH
DJeMEHT AAC AAC ADC ADC
(rutamst) (anexTpoTepmuy.) | (TI1ams) (ACID)
bapwii 8 0,04 1 0,01
Bucmyt 0,02 0,1 1000 10
Kanmuit 0,5 0,0002 300 0,07
Maprauen 0,8 0,0005 1 0,01
Menp 1 0,005 3 0,04
MbBIIBSIK 0,02 0,08 2000 2
PtyTh 0,001 0,2 150 1
CBuHell 10 0,007 0,2 1
Cepebpo 0,9 0,001 2 0,2
CypbMma 0,1 0,08 200 10
Tamumit 9 0,01 2
0171513 0,8 0,0006 1000 0,1
Ipumeuanue. AAC — aroMHO-aOCOPOIMOHHAS CIEKTPOMETPHS;
ADC - aromHO-3MuccuoHHas crektpomerpust; HMCII — HHAYKTHBHO-

CBJi3aHHAas I1J1a3Ma.
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METO/bI N30JIMPOBAHUA «JIETYUUX» TOKCUKAHTOB

Obwue memoosl U30IUPOBAHUS TEMYUUX MOKCUKAHINOG

1. MakpoaucTHIAUUA — JUCTWULIIUS (TMIEPETOHKA) C BOISHBIM
napoMm. MeTto mpuMeHseTcsl AJis1 U30JIMPOBAHUS BEIIECTB Kak C HU3KOM, Tak
Y BBICOKOM TeMIEparypod KUIEeHHUs. MeTon MEeperoHKU ¢ BOJASHBIM IapoOM
MO3BOJISIET M30JIMPOBATh U3 OHUOJIOTHYECKUX OOBEKTOB BEIIECTBA, UMEIOIINE
BBICOKME TEMIIepaTypbl KWIIEHUS W pa3jaraloumecss NpU  BbICOKOH
temneparype. B pesynbrate oOpa3oBaHMs a3€OTPONHONW CMECH, MUMEIOLIEH
TEeMIIepaTypy KHUIIEHUS  HIDKE  TEeMIIepaTypbl  KHUIEHUS  MCXOIHBIX
KOMIIOHEHTOB, IIEPEroHKa TNPOUCXOIUT TMpuU OoJiee HU3KHUX 3HAUCHHUAX
TEMIIEPATYpPHI.

Meron MakpOOUCTWUIALMKA TPUMEHAETCS B Clydyae, €clid Ha
UCCIIeIOBaHUE TMOCTYNMIO OoJiblioe KohmdecTBo Ouomarepuana (100r u
00ou1ee0.

2. MuxkpomucTwasinusa  (quctwniaius 0e3  mapooOpasoBaTeris)
OpUMEHSIETCd TPU HCCIICIOBAHUU Hebonbuwux 00beMOB OHoMarepuaa,
COZEpIKALLETO BEIIeCTBA C HHU3KOW TEMIEparypoul KUIIEHHS MW HE
pazjararoimecs TIpu HarpeBaHuM (alleTOH, METaHOJ, STaHOJ W Jp.)
bromarepmnan mOAKHCIAIOT MABEICBON KHCI0TOM A0 PH=2, mpubaBnstoT
HaTpus XJOpHWA WM JAPYrod BJEKTPOJUT (BBICATMBAIOLUIMM  areHT).
Ileperonka mpom3BOAUTCS C MCTOJIB30BaHUEM KOJIOBI Bropua, copepxarieit
Onomarepual, U XOJOIWIbHUKA WM KOHMYECKYIO KOJIOy ¢ OrMoMaTepuaiom
COCIUHAIOT C JedrerMaropoM M XOJOAWIbHUKOM. PesepByap Tepmomerpa
J0JDKEH HaXOJMTCSI Ha OJHOM YPOBHE WJIM HEMHOTO HHKE OTBOJIHOM TPYOKH
KoJIOBI Bropmia wm nednermaropa. Kondy ¢ 6momarepuaiomM moMemarT Ha
BOJIHYIO 0OaH0. MeToloM JUCTWUIALMK TPU OOBIKHOBEHHOM JaBJICHUU
NEPETOHSIOT BEUIECTBA, KOTOPBIE HE MPETEPIEBAIOT KAKUX JMOO M3MEHEHUN
U HE pa3jiararoTcs Mpy HarpeBaHUU.

Meron ¢pakuuoHHOM mneperoHku (B kosbax ¢ aedriaerMaTtopom)
UCIIOJB3YETCSl Ul W30JMPOBAaHUA  BEUIECTB, HMEIOIIMX  OJIM3KHE
TeMIIepaTypbl KUMIEHUS C MOCIEAYIOUMM aHATM30M KaXI0i (pakiuu.

3. Metoa mukpoauddy3umu (MeTo 1 MapOBO3AYIIHON JUCTHILISIINN)
NO3BOJISIET M30JMPOBaTh M OJHOBPEMEHHO HCCIIENOBAThb OMOKHUIKOCTH U
TUCTHUIAT HAa HAMYUE “JIeTydnx TOKCUKAHTOB (ameToH, (hOpMajIbICTH/I,
areTanberu], METaHoJ, 3TaHo, (eHOJIbI, IMaHuAbl, okcua yraepoaa () u
ap.). [lpoBoautcs B ciennanbHOM MPUOOPE, COCTOAILEM U3 JABYX COCYIIOB
(Hapy>XHBIM ¥ BHyTpeHHHI). VccmenyeMplid 0OBbEKT IMTOMENIAIOT B OOJIBIION
(Hapy>KHBII) cOCyll, a BO BHYTPEHHHUI COCY] - MOTJIOIAIOIIYIO KUIKOCTb.
[locne omnpeneneHHOro BpPEMEHH JIETYYME BELIECTBA U3 HCCIIEAYEMOTO
00BEKTa MEPEXOAsiT B MOTJOTUTENBLHBIN PAacTBOP, KOTOPBIM HCCIEAYIOT Ha
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HUIMYKE JIETYYUX TOKCHKAaHTOB. Bo BpeMs NpOBEIEHUsS HCCIECA0BAaHUS
00JIBITION COCY/ 3aKPHIT TEPMETUIHO MPHUIUTA()OBAHHOM KPBITIIKOH.

4. Metox paBHOBecHOM mnapora3oBoii (maposoii) ¢asbl (PIID)
OCHOBaH Ha OOpa30BaHUU HEMOCPEACTBEHHO BO ()JIaKOHE pPaBHOBECHOM
nmaporazoBoil (a3pl  0e3 JanbHeWmel e€ KOoHAeHcAauH. | epMeTHYecKH
3aKpBITHIA  ()JIAKOH, COAEpIKAIIMM JIETy4Hil TOKCHUKAHT, HarpeBaloT M
PaBHOBECHYIO IMAporazoByl0 (pa3y NIIPULIOM BBOJAAT B  HCIAPUTEID
xpomarorpada. Meroa mnpuMeHsieTcs Uil BEHIECTB, HMEIOLIMX HU3KYIO
TEMIIEPaTypy KUMEHUS (JIETKOJIETYYHE CITUPTHI).

Meronst mukpomudpdysun u PIID npoctsl B HUCHOJHEHUH, a
noJiydyaeMble JUCTWUIIT W mapoBas ¢a3a OTIMYAIOTCS BBICOKOM CTEMEHBIO
YHCTOTHI.

B HekoTOpbIX HCTOUHHMKAX METOAbl MUKpOoIu(Py3un u PIID oTHOCAT
K METOJaM MUKpOIIEPEroOHKH, XOTA B wmerone PII® He npoucxogut
o0pazoBaHue AUCTUIUISATA U3 TapOBOM (a3bl.

YacmHuole Memoobl U30JUp oearusl HEKOmMopblx Jemydux
MOKCUKAHMOS.
1. MeTOI[ H30JIMPOBAHUA OTHUJICHT JIMKOJIA - IMCPCTOHKA C

MCTIOJIb30BaHHEM CEJIEKTUBHOTO TIepeHOCcYnKa (OeH301a).

2. Metoa psMO# SKCTPAKITUK OPTAaHUIECKUM PacTBOPUTEIIEM (alleTOH)
UCIIOJIB3YETCs IPU M30JIMPOBAHUU ITUIICHIJIMKOJIS U3 OMOKUIIKOCTEN
u TKaHeil. [locne ueHTpudyrupoBaHus BOIHO-ALIETOHOBBIA CJION
BBINIAPMBAIOT B TOKE TOPSYErO BO3AyXa JO HMCUE3HOBEHMS 3araxa
aneroHa. BoaHbII  OCTaTOK  MCCIENYIOT METOIOM  Ta30BOM
xpomatorpadun. IIpeanoxken U MeTo]l SKCTPAKIMUA ITUICHTIIUKOJIS
OEH30JI0M U3 MEYEHH U KETYAKa C COAEPIKUMOM.

3. Meron M30JUpOBAaHUS YKCYCHOW KHUCIJIOTBHI IMyTeM 3TepuUKaluu
YKCYCHOM KHCJOTBI 3TaHOJIOM B IPUCYTCTBHUU KOHLIEHTPUPOBAHHOU
CEpPHOM KHCJIOThI HEMOCPEACTBEHHO B Omomarepuane. [lomydeHHbi
ATUJIAIETAT NEPErOHSIOT Ha KUIAILEH BOASHOM OaHe.

[IpenyiokeH BapuUaHT ONPEAENCHUs YKCYCHOM KHCJIOTBI IIyTEM
MOJIyYCHUS W TIOCJEAYIOLIETO Ta30XpoMaTorpauueckoro OomnpeaeieHus
PaBHOBECHOM MaporazoBoil as3bl, coAepIKalient ITUIaIeTar.

4. M3ommpoBaHHE CIUPTOB MO PEAKIMHU OOpa3zOBaHMs AIKWIHUTPUTOB
(paBHOBecHas MmaporazoBas ¢aza).
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CXEMbI METOA0OB N30JIMPOBAHMS JIEKAPCTBEHHBIX
N HAPKOTHYECKHUX BEIIECTB
OO0umit MeTo N30IMPOBAHN TOKCHYECKHX BellleCTB BOAOM,
MOJAKHMCJICHHOM CePHOM KHCJI0TOM

(mo Jparenopgy)

Hacrausanue (2-3 pa3za) ¢ BoJ0i,

Hasecka oprana
> noakuciennoi H,SO4 (40-50°C) =

~
O6nermreRne 1 HacranBanue ¢ 3-4 xpaTHbIM
—p | YMAPHBAHHC BRITAKCK 00BeMOM 96° cipTa B TEUEHHUE —
710 TYCTOTBI CHpOIa. CYTOK, QUITBTPOBAHTE
J
VY nanenue cnupra npu

= | morpenammnn serpancimnim ajupov. densonon, |

yAaJeHHuEe BObI. ’ ’

XJ10p0 popMOM
J

Boanyto dasy noaienaynBaeM aMMHaKOM
(110 JTAaKMYCY) ¥ 9 KCTPAKIIHSI TIETPOICHHBIM
s¢upoM, 6eH305I0M, XIT0po popMoM U
AMUJIOBBIM CIIMPTOM
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OO6umit MeTo1 M30,JMPOBAHMS TOKCMYECKUX BeleCTB BOIOM,
NMOJAKHUCJCHHOM IaBeJeBOH KUCJI0TOM

Hasecka

Gromarepuarna 100 r. n@aBeneBoit kucinoroi (pH 2)

—> [ Bopna, nonkucnennas } =

— [ HacrauBanue 2 yaca ] |:>[ IIpouexuBanue ] —

/ DKCTpaKuus, \

pH2 DKCTpaKus
(x;mopo hopm) pH 10-11
— BemectBa (x110po popm)
KHCJIOTHOTO U
CIA600CHOBHOLO BemecTBa 0CHOBHOTO Xapakrepa
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O6umii MeTo1 M30JTUPOBAHMS TOKCUYECKUX BeleCTB
nojakucJgeHHoi Bonoi (meron IlIBaiikoBoii — BacuibeBoii).

HaBecka 6uomarte- Bona, moaxucienHast
puana 100 r. > maBeneBoil kucaoroi (pH 2) =

:;[ HacranBanue 2 daca ] — [ Hentpudyruporanue ] —

HacrauBanue

= ocrarka co 100 mn ,:>[ HenTpudyruposanue ] —

BOJBI | yac

[ DKCTpaKuus

~ \

4 pH 1-2 N pH 10-11

>¢up x0podopM

BemecTBa KMCIOTHOTO, BemectBa OCHOBHOTO xapakrepa
HEUTPAIIBHOTO U
¢J1a000CHOBHOTO Xapakrepa

- )
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OO0umii MeTo1 M30JTMPOBAHUA TOKCHYECKUX BellIeCTB
noaKucJIeHHO Boaou (mo KpamapeHnko).

Hagecka —— Bopa, noaKuCIeHHAs —
ouomarepuana 100 r. CEpHOM KUCIOTOM
(pPH 2,5)
HacranBanwue 2 yaca . O0benrHEeHNE BOIHBIX
(2-3 paza) W3BJICYCHUIA :

Ocaosxcoernue benxoe

eHTpuyrupoBaHue
Herrrpuyrip — cynvhamom amMmonus.
—
(ecnu 6uomamepuarn
CHUTIOCHbIL)
Hentpudyruposanue 4 DKCTPAKITHSA 3 PUPOM N
> npu pH 2,5

BemecTBa KuCI0THOTO U
¢JIa000CHOBHOTO

k xXapaxrepa /

/

/ INopmenaunBanue \

pactBopom NaOH
1o pH 8,5-9,0
U DKCTPAKIUS
x710po opMOM

BemecTBa 0CHOBHOTO

k XapakTepa /
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OO0umit MeTo1 N30 TUPOBAHMS TOKCHYECCKHUX BeIEeCTB

MOAKHUCJICHHBIM CIIMPTOM (COBpeMeHHast Moaupukanusa meroga Craca-
OTr0).

bruomarepuama 100 m@aBesieBas KuciaoTa

P
[ HaBecka ] — 96° sTanon, pH 2, } —

N
-
Hacraupanue B KonuenTpupoBanue Ha .
— TCUCHUC CYTOK > BOsIHOM Gane, 40° C
TPUKIBI
-
OcaxneHnue 6eIKoB YnapuBaHue 10 TyCTOTbI
—> 96° sTanOIOM — cuporna u pa30daBieHIE —
(3-4 paza) ropsiaeil BOAOM

I:(>[ OubTpoBaHUe ] — [ DKcTpaKIus }

x110po hopMoM

—— .

/ pH2 \ / pH 10 \

SKTpakT A 3KCTpakT b
BemecTBa xuciioTHOTO, BemecTBa 0CHOBHOTO
HEUTpaIbHOTO U Xapakrepa
C1a000CHOBHOTO
xapakrepa

N / N /
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OO0umii MeTox H30IMPOBAHUA TOKCHYECKHUX BELIECTB AlleTOHOM
(mo KapramoBy)

W3Bneuenne
Hapecka opraHa aI[€TOHOM B T€YEHUE
[ P " 10 munyr (3 pasa) —>
Ha armapare s
BCTPSIXUBaHHUS

ObequHeHne [Mpubasnenue 0,5M

— W3BJICYCHUN U ——> | pacrBopa HCl o pH 1 —>
LEeHTpU(yrupoBanue Y DKCTPAKIUs H-
reKCaHOM IpuMecen
DKCTpakuus 3 pupom [IpubaBnenue 50%
— BEIIECTB KMCIOTHOTO — .
pactBopa NaOH no

pH11-12 u
AKCTpaKIus 3GUupom
BEIIECTB OCHOBHOI'O

xapakrepa
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OO0umii MeTox M30JIMPOBAHMSA AJIKAJIOUI0B
(mo Kpamapenko)

Hasecka Bona, mogkuciennas
ouomarepuana 100 r. > CEPHOH KHCIIOTOM
(pH 2,5)
HacrauBanue 2 gaca O0OBbenMHEHNE BOIHBIX
(2-3 paza) W3BJICYCHUM
—>

Ocadicoenue 6enxkos
— cynvghamom amMmoHus
(ecnu buomamepuan —=
CHUTOCMHbIIL)

— LlenTpudyrupoBanue

— N
Hentpudyruposanue > / [MoamenaunBanue \

aMMHaKOM
o 1o pH 4-5
/ \ Y DKCTPaKIIUS
IopmenaunBanue <— XI10po hop MOM
pactBopom NaOH
no pH 8,5-9,0 BemiectBa
M DKCTPAKIUS c1a000CHOBHOTO
xj10po popMoM

K Xapakrepa /

BemectBa OCHOBHOTO

k Xapakrepa /
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MeToa M30JMPOBAHUS TOKCHYECKHUX BEIIECTB 0CHOBHOI0
XapakTepa

ouomarepuaina 100 r. CEpPHOM KHUCIIOTOM

[ Hagecka 1 — Bona, moakucinenHas —
(pH 2,5)

(2-3 paza) W3BJICUCHUIA

HacrauBanue 2 gaca - OO0bearHEHNE BOOHBIX

IlenTpudyruposanie Ocadicoenue b6enkos
: |:> cyﬂbqbamww AMMOHUA
(ecnu buomamepuarn
CHUNOCMHDIL)

=

— [ HenTtpudyruposanue } / DKCTpakius 3 pupom \

> npu pH 2,5

(comyTCcTB yro1IHe
BEIIECTBA), SKCTPAKT HE

UCCIICIIYIOT

- /

/

/ IlopienaunBanue \

pactBopom NaOH
1o pH 8,5-9,0
U DKCTPAKIUS
XJI10po hopMOM

BemecrBa ocHOBHOTO

k Xapakrepa /
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MeTo1 H30/IMPOBAHUS TOKCHYECKHX BelleCTB CJIa000CHOBHOTO
XapakTepa

Hagecka oprana HacrauBanue c Bojoit,
[ J > noakucienHoi HySO4 (pH =
2,5):2 yaca— 1 pas3,
2 pazano 1 yacy

LleaTpudyrupoanue [Mpubasnenue 20% pactBopa
= 00BEeTMHEHHBIX — NaOH no pH 4-5 =
BBITSDKEK

DKCTpaKuus
= | xnopodopmom (3 pasa)
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MeToa U30TUPOBAHUS A30TCOAEPKAIMX
opranuvyeckux ocHoBanuii (Meron Kapramosa).

Hagecka oprana
CwMech anieToH-BOAA
— [ (53) : J':>

= [ HacrauBanue 2 yaca } [ LenTpudyruporanue }::)

—

[ToBTOpHOE (2 paza)
= HacTauBaHUE CO

[ O0beauHEHNE J =
CMECBIO allETOH-BOIA =

eHTpudyraToB

[Mpubasnenue 1% OKcTpakius
= pactsopa NH3 (pH 9) X110po hopMOM
——>
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MeToa n301MpoOBaHMsI TPOU3BOIHBIX
(¢eHoTHA3HHA anleTOHNTPUHIIOM (MeTo CajloMaTHHA).

[ Hagecka oprana

} > [ Pactsop HCI (pH 2-3) J =

H3BneueHue OUIBTPOBAHUE B
= allETOHUTPUIIOM > JEIUTENBHYI0 BOPOHKY | ==
(30, 15, 15 mun) B 2,5% pactBop Na;SO4

[Monxucnenune (6M — Oxcrpakuus (3 paza)
= [ HCI) no pH 2-3 } [ s¢upoM (IpumMecH) =

[Tpubasnenue 50% Okerpakuusi (3 pasa)
pactBopa NaOH k — s¢upom
—_ BOJIHO-
aIleTOHUTPUIIEHOMY

pactBopy (pH 13)
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MeToa n301MpoOBaHMsI TPOU3BOIHBIX
(¢eHOTHA3MHA MOAKHUCIECHHBIM cTUPTOM (MeToa CatoMaTHHA).

Hagecka oprana N3Bneuenune (3 pasa o 24 gaca) 10%

CIIMPTOBBIM PACTBOPOM IIABEIICBOM —
kucnotsl (pH 2-3)

4 N

CnuproBbie U3BIICUEHUS
OTACISIIOT IeKaHTaIlMeH,

00BEIMHSIOT U ComyrcTByIOLIMEe
> | ymapusatot npu 60° C s0 > | pemecrsa ocaxuaior 96° | —
T'YCTOTBI CHpOTMa sTaHonoM (2-3 pasa)

N /

CnupToBble U3BIEUEHHS Ocrarok obpabatbiBaior
C—>| OOBEOUHSIOT U YIApPUBAIOT I0CyXa = HHCTHFHZIpOBa?HOH —
WJIH JIO TYCTOM KOHCHCTEHIINH Boz10ft (40-60° C),
GUIBTPYIOT

OunbrpaT 06pabdbareiBaoT 5%- Bonnoe n3Bieuenne
HBIM PacTBOPOM LIABEJIEBOMN ——> | mnoauenainBaT 10 pH —
KUCJIOTHI M B30ANTHIBAIOT (2 pasza) 13 u skcTpakuus
C TUATUIIOBBIM 3(DHpPOM a¢upom (3-4 paza)

Peskerpakrsl
00BEINHSIOT U
HarpeBarwT (yaajacHue
a¢upa) Ha BOASHOU
6ane ipu 50-60°C

DupHBIE SKCTPAKTH OOBETUHSIOT
U peskcTparupyioT (3 paza o 10 mu
1 2 pasa o 5 Mi) IpOU3BOIHbIE —>
deHoTHA3MHA
¢ 0,5 H pacTBOpPOM CEPHOM KUCIOTHI
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MeToa u3oampoBanusi 0apoMTYPaTOB BOAOM, NOAKHUCJICHHOM 1IaBeJIeBOM

KHCJI0TOM
Hagecka Bona, nonkucnennas :
[ 6uomarepuana 100 r. J LIABEJIEBOU KU CIIOTOMN
1o pH 2

Hacraupanue 2 gaca, - OxcTpakuys —
= [ LeHTpudyrupoBanue } [ x10pogopmom

0,1M NaOH ¢assl (pH 2, p-p HCI)

!

DKCTpaKIus
XJ10po popMOM

:>[ PeskcTpakuus } - [ Ilogkucnenue BogHON 1

(GapbuTypatsr)
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MeToa u3oupoBanusi 0apoMTYPaTOB BOAOM, MOAKHUCICHHOMN
CEPHOM KHUCJIOTOM

Hagecka Bopna, nogkucnenHas
o6uomarepuana 100 r. - cepHOl KucIoTolt 10 | =
pH 2-3
HacranBanue 2 yaca
,3aTeM 2 pasza 1o 1 Ouncrka METO1I0M —
— qacy, o0beJUHEHNE ——> rejb-Xpomarorpaduu
BBITSDKEK U
HEeHTpUQyrupoBaHue
:‘)KCTpaKI_II/IH BBIHapI/IBaHI/Ie Ha
— x110p0 hopMoM > BOJsHOM Oane mpu 70° C.
(GapOuTypatsl)
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MeToa u3oupoBaHusi 6apoMTYPAaTOB NMOAIIEJI0UYEHHOIH BOI0W

Hasecka PactBop runpokcuaa HaTpust
6uomarepuana 100 r. > pH 13-14 =

HacrauBanue 30 muH. . [TpubaBnenue pactBopa
= [ HeHTpuyrupoBaHue J BOJIb(paMaTa HaTPUs U —
IM HSO4 o pH 2

Harpesanue Ha BOASHOM : Oxkcrpakuus >pupomM | —
— Oane 20 MUH 1 [

neHTpudyrupoBanue

Ilonxucnenne BOgHOU
($a3pl pacTBOPOM
H,SO4 o pH 2

!

DKcTpakus 3 pupom

= Peskcrpaxius 10% —
pactBopom NaOH

BewecTBa KUCIOTHOTO
U CJIa00OCHOBHOIO
xapakrepa
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OnTuMaJibHbIC YCI0BHS IKCTPAKIUHM HEKOTOPBIX
rpynn JeKapCTBEHHBIX BeLIECTB

['pynna BemecTs pH DKCTpareHt
BbapOutypartsi 1-3 Ddup, xaopodopm
Inpoxnii | OpraHndyeckue pPacTBOPUTEIU CPEIHEN
AnKamonabl P P p P P
JIAara3oH | NOJSIPHOCTH
I'excan WOTUJIOBBIA 2 (H aup-
denoTraznHbI 9-12 > A (up, 5pup
rekcad (1:3), nuximopmeran-rekcad (1:9)
benzon, 1,5% wu30aMuioBbId COUPT B
ben3onuna3zenuuenl 7-11 reKcase, ITASTUIIOBBIN a¢up,
xsopodopm
Ilerponennslii  ddu UXJIOpMETaH
TpuUKInYecKue P ¢ po, . p o
9-12 rekcad, »>¢up, 1,5% w30aMUIOBBIHA
AHTHUJICTIPECCAHThI
CIIUPT B TEKCaHE

3aBHCHMOCTD IKCTPAKINH ANKAJIOWI0B 0T pH 1 nmpupoabl

IKCTpareHTa
Nurepan
pH PH, CreneHn
Opranuyeckuii | Hadasia COOTBETCT-
Arkanony . DKCTpPAK-
pacTBOpUTEH | IKCTpa- BYFOIIUI i, %
KLU MaKCUMyMy
AKCTPAKITUN
1 2 3 4 5
Xnopodopm 19 9,7-11,7 94-95
JuxnopaTan 1,9 9,7-11,7 61-71
AnabasuH JM>THIOBEIH 2,4 9,2-11,7 21-23
aup
benzon 3,5 9,7-11,7 60-70
JluxnopaTan 6,5 9,5-11,5 90-93
Xnopodopm 59 9,0-11,5 82-85
Atpomis Benzoxn 5,8 10,5-12,0 12-75
Ddup 6,0 9,5-12,0 53-60
bensun 7,2 9,0-12,0 27-30
[leTponeiinbrit 1,2 9,0-12,0 25-30
up
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Xnopodopm 2 7,5-12,0 92-96
Ddup 2 8,0-12,0 11,5-13,3
bpytun Benson 4 9,5-12,0 93-96
HN30amMuiioBelit 2 8,9-12,0 94-98
CITUPT
Bensun 3,2 6,5-12,0 7,5-8,0
Xnopodopm 3,0 8,0-10,0 97-99
JluxyopaTaH 4,0 9,0-10,0 91-94
[ayrarTamMua JM>THII0BEIH 5,0 10,0-11,0 37-38
a¢up
Bensoun 5,0 9,0-10,0 84-88
Xmopodopm 7,2 10,0-12,0 80,0-83
Ddup 6,0 10,5-11,8 70,0-72,0
Bensoun 7,2 10,0-12,0 80,0-83
JluxmopaTan 49 9,5-11,5 90,0-93,0
I'nocnmamun Bensun 7.4 10,5-12,0 | 20,0-22,0
[leTponeiinbrit 5,8 10,5-12 20,0-24,0
>up
Xnopodopm 4,0 8,0-8,5 86-88
Bensoun 5,0 8,0-8,5 77-80
Konenn Ddup 7,0 8,0-8,5 25-29
HN3o0ammiioBeIit 40 8,0-8,5 83-85
CIIUPT
Xmopohopm 3,0 7,0-8,5 80-83
Ddup 4,0 8,0-8,5 57-62
Kokans Bensoun 4,0 7,0-8,5 68-70
HN30amMmIoBeIi 4,0 8,0-8,5 52-55
CITUPT
Xiopodopm 1,5 4,0-8,0 90-96
JuxnopaTan 15 4,0-7,0 91-93
Ko Beson 1,5 4,0-8,0 20-25
Xmopodopm 1,8 4,0-5,5 96-98
JluxnopaTan 1,8 4,0-5,5 82-86
Kogenn JMATUIOBBIN 1,8 4,0-5,5 3-4
up
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Xnopopopm 3) 8,6-10,2 28-30
Ddup 6 8,0-9,0 8-9
Mopdun Benzoxn 6 8,5-9,5 4-5
HN30amMuioBeIi 5 8,5-9,5 73-75
CIIUPT
Xnopodopm 3,0 9,8-10,8 86-88
Ddup 3,0 9,8-10,8 70-77
beunson 3,0 9,8-10,8 85-87
[MaxukapnvH H30amMm1oBBIN 3,0 9,8-10,8 90-99
CIIUPT
JluxaopaTan 3,0 9,8-10,8 88-90
Xiopohopm 4,0 9,0-12,0 91-994
Ddwup 6,0 9,0-12,0 69-70
Inatndummn Benson 5,0 9,0-12,0 90-93
JluxaopaTaH 5,0 9,0-12,0 90-93
Xmopohopm 5 8,0-8,5 72-76
Ddup 6 8,0-8,5 12-15,5
Canbcoymn Benson 6 8,0-8,5 16-18
HN3o0amusioBerit 2 8,0-8,5 74-78
CIIUPT
Xnopodopm 5,0 8,75-10,5 88,0-90,0
Ddup 6,7 9,75-10,5 40,0-43,0
benzon 49 9,0-10,0 76,0-78,0
CkornoJiaMuH JuxnopaTan 49 9,5-11,0 86,0-90,0
Bensun - 7,0-12,0 3,0-5,0
[letponeiinbiit - 7,0-12,0 3,0-5,0
>up
Xnopodopm 2,0 8,9-12,0 92-94
Ddup 4,0 9,8-12,0 63-65
Crpuxm Benson 3,8 8,9-12,0 89-91
H30amMmItoBbIit 3,0 9,0-12,0 96-98
CITUPT
ben3un 4,0 10,4-12,0 34-37
Xnopodopm 4,0 9,0-10,0 79-82
Ddup 5,0 9,0-10,0 38-48
XuHUH Benzon 50 9,0-10,0 65-67
HN30amuiioBelit 3,0 9,0-10,0 83-85
CITUPT
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dapMaKkoKHHETHYECKHE XAPAKTEPUCTHKH HEKOTOPbIX BellECTB,
MMEI0IIMX TOKCHKOJI0THYecKoe 3HaYeHme

log | vd |PrBd TY% Cl

Hamnwenosanue PKa P | a/kr % gyac | MJI/MHH
AzanenTtu 8,0 43 5 am3kui | 4,5-7,5
Azanpomnazon 1,0 0,2 99 8-24 7-14
AzarnonpuH 82 | 01 30 0,5

1,7;
AxpuxuH 10.3 6,2 90 120
AomypuHOIT 94 |-0,6| 0,6 <5 0,5-2 800
AnbripoBasaf 2,4 | 3,2 1 70 6-20 70
AnbpIIpeHoI0I 9,6 1.0 | 1-3 76-85 2-3 117-450
Amumnopun 8,7 5 am3kui | 6-10 500
AmunonupuH 50 | 1,0 | 0,86 30 2-3 480
AMUHa3UH 93 | 34 21 95-98 | 7-120 630
AMUTPpUNTUIVH 9,4 5,0 15 91-97 8-51 850
AMOKCHIIHIUTHH 2,4 |03 %i‘ 20 1 200-400
Amperamun 9,9 1,8 | 34 15-40 4-12
Amporepanun B 55 4 >90 360 28
AnanpunnH 9,5 1,3 3 85-95 3-4 1000
AHTUTIUPUH 15 | 04| 05 | guskmiti | 8-12 50
AnpeccuH 67 i 1,0 | 3-8 90 2 3000
AnpoGapOwnTan 8,1 14-34
Acnpu 35 |-11 %12% 70 0,3 650
ATeHoJ101 96 |-15| 11 <5 5-9 100-180
ATpornuH 99 | 18| 23 50 2-4 1000
AneOyTanour 94 (-04| 1,2 20 3-6 500
AnerniimcTena 95 [(-06| 04 64-78 6 Men.
ArteTorekcamus 6,6 2,4 0,2 75-95 (0,3-1,3
Bakammmmome 6,8 2,0
bap6amun 79 16| 1,0 40-60 8-40 35
bapOuran 8,0 0,5 20 2 nHA
bennpodimoazuy 8,5 1-2 95 4-9 250
beHsuIMeHHUuumia | 5 g | 98| 04 | 4565 | 051 | 500
HOBOKAMHOBAs COJIb
benokcanpoden 35 | 3,2 27
benopunar 2,2 1
Beramerazon 1.8 1,8 64 6-7 180
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beranunun 12,0 <10 2-6
2,3;
burymans 10.4 29 | 75-90 82
Bpomaseram 12i8c;) 1,7 | 09 | 40-70 | 819 40
bpomrekcun 8,5 49 6
BpoMoxpunTra 49 6,6 3 90-96 3 930
Bynperopdun fé% 32| 25 | 96 26 | 1200
byrnuBakann 81 | 34 | 0,4-1 96 2-6 580
Byraguon 45 | 32| 0,17 99 70 2
Byramuz 53 | 23 %12 90-05 | 412 | 20
Byro6apOwuran 8,0 1,7 0,8 26 34-42 15
byrodanon 8,6 5 2-3
Byrpuntunun 5,1 >90 20
Bansrnpoesas k-ta 4,8 %’]2 8-12
Baaxomurmu 0,4-1 | 10-55 4-10 75
Bapdapun 50 | 25 %12 97-99 | 15-85 | 1,5-6,0
700-
Bepanamun 89 | 35| 45 90 2-7 1400
Bu6pamums %’55; 02| 07 | 8290 | 1622 | 28
BuHKpecTHH 57’3; 28| 84 | 75 |2385| 128
600-
["anonepumon 83 | 3,4 |10-30 90 10-40 1300
['excamenuu 0,9 0,6 <20 3-20 35-50
I'ekcobOapOuran 8,2 1 42-52 3-7
g 700-
I'emunelipun 3,2 3-12 | 60-70 3-7 1700
I'erTamunua 8,2 0,2 <30 2-4 75
I'entabapOuran 75 | 2,2 1 6-11
I'epoun 7,6 25 40 0,5-1,5
THIPOKOPTHBOH 51 | 1,6 %35 7595 | 1-2 | 350-400
IM'aapoxcu3uH 27’ i; 4,2 | 13-31 3
I'aapomoppon 8,2 2,9 1,5-3,8
IMuapoxmopTrazus 7,0; |1-0,1 3 40 6-15 350
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9,2
['mmoenkmamug 53 0,15 99 1-2 91
['mukBuIoH 3,6 99 1-2
I'muxnasun 58 | 15| 0,3 85-95 6-14 13
J IRI150907 0105050 1,3 80 2-6
I'munmuzun 1,9 0,2 98 2-6 40
['puzeodynbBuH 22| 15 22
Jlebpu3oKBHUH 11,9 | 0,8 25 3-30
JlekcameTazoH 1,8 1 67-77 2-5 245
HexcamperamuH 9,9 1.8 | 34 15-40 4-12
Jleketponporiokenfe | 63 | 40 | 316 | 7080 | 324 | 1000
Jluazenam 33 | 2,8 %55 99 20-99 21-35
TTHas0KCHT 85 | 1,2 %% 90 | 2070 7
JHunakap©0 g’ %; -0,3| 0,2 90-95 2-13 45
1000-
Huamop pur 7,6 1,0 | 3,55 | 20-35 0,05 1400
JluruapoxoaenH 8,8 |-1,5 1 4 280
500-
JuruiposproTaMuH 69 | 49 | 6-23 2-4 1500
JIUrHTOKCHH 1,8 %"g 95 200 3
JIurokcuH 1,3 | 5-10 | 20-40 | 20-50 | 70-240
Jluzonupamus 84 | 14 | 2-3 35-80 3-11 600
Huxnogenak-narpuit | 4,2 | 1,5 | 0,15 >99 1-2 240
Juntuazem 1,7 2,7 4,5 >95 3-5 1000
Jumenpor 90 | 3,3 | 48 80-98 5-9 700
Junupuaamon 6,4 2,1 2,5 >90 12 140
Jlunpasux 91 | 29 13 75-93 | 10-15 1100
Ticpermi 83 | 25| %7 | 90 | 760
Judenokcumnar 7,1 50| 45 2,5
Judryrns3an 30 (44| 01 99 5-20 6-8
JnmyTunaMu
JM3EPTHUHOBOM 7,8 0,28 3-4
kucaotsl (JICIT)
Jo6yramun 95 | 22| 0.2 0,05 4000
JloxcemnuH 90 | 24 20 80 8-25 1000
JlokcumaMuH 9,2 2,7 10
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JIOKCUIIUKIIMH 35;’55; -0,2| 0,7 82-90 | 16-22 28
6 82 | 1,3 | 43 71 30 400-
JlokcopyOuuuH : : 1200
Hponepuion 76 | 35 85-90 2-3
3UI0BYAUH 1,4 <25 1-2 1600
30MUKIIOH 1,0 45 2-3
Hoynpoden 44 | 3,7 | 011 99 2 60
Wsanpun fz’% 01| 05 | 6870 | 0,05
N3oxapboxcazuy 104 | 15 36
N3okcynpun %’%; 2,6 15
1,8; 0.6-
N3oHnasun 3,5; | -0,7 ' <5 1-5 200-500
0,8
10,8
" 6 00| 15 | 3070 | 031 | 2200
30COpOUIT TMHUATPAT , , , 4000
Ws0copomn 04| 06 | <5 | 27 | 70350
MOHOHHTpAT
Nmunszun 95 | 25 (10-20 | 85-95 8-20 1000
NunomMeranuy 45 |-1,01] 0,2-1 | 90-99 3-15 70-140
Wupopamun 7,7 | 2,3 7 70-90 2-8 140
Kanamuima 7,2 0,3 <5 2-4 100
Kanrrorpun g’ 33; 1,0 | 0,7 30 1-2 900
Kap6amazenun 2,5 1 75 18-65 16-64
KapOenunnmina 26 | 11| 02 | 50 12 | 130
JTUHATPHEBAS COJIb
KapGeHOKCooH (;71 13| 01 | >99 | 820
Kertamuu 7,5 2,2 2,0 12 3 1000
KBunanbapouron 7,9 2,0 15 50-70 19-34 56
Keromnpoden 46 | 1,0 %12 95 1-4 | 70-140
0,2-
Ketopomax 3,5 19 03 >99 4-6 26-46
Kucnora 4.4 30| 04 9.5 190
AMUHOKAIpOHOBAs 10,8
Kucnora 42 |53 99 3-4
MedanaMuHOBAs
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Kucora 67 |-20| 1 | 9395 | 29 160
HAIAIAKOBAs
Kmuanamunmna 1,7 2,2 0,8 93 3 200
K 0KCAIHIIHH 22 g 24| 01 | 9 | o032 | 200
Knomunpamux 9,4 52 | 12-17 | 90-98 | 20-80 | 400-750
KroHaseram 1165&% 24| 2-4 | 85 | 1845 | 70-100
Ktopaserar 132’5é 23| 13 | >95 2 7-21
Knodenun 82 | 16| 24 20-40 6-25 3-12
Kogu6par 30 | 37 %12 >95 | 12-25 | 10-20
700-
Koneun 8,2 1,1 | 3,55 7-25 2-4 1600
Kokauu 87 | 23 1267 0,7-1,5| 2000
Komxuimu 1,7 1,0 | 0,7-2 | 30-50 1 600
0,6;
Kodenn 14.0 -0,1 3-5
Kpomonun-HaTpuii 2,5 19 60-70 1-2 560
4,8; i
Kcunamun 10,0 15 >05 5-8 19
JlaOeranon 8,7 1,2 10 50 2-6 1500
2,3;
JleBoorma 9,7 |-29 1-2 1700
13,0
JleBomenpamazuH 9,2 9,2 47 30 15-77
JleBopdanomn 9,2 3,4 10 40 15-30
JleBomMuneTrH 55 | 1,1 | 0,5-1 | 40-60 2,5 200-300
350-
JInnoxaun 79 | 23| 30 60-70 1-4 1400
Jlanaro3ug C 0,1 4 25 40
JInHKOMUIINH 7,5 0,6 0,5 12 5
Jlutus okcubyTHpar 0,8 27 25
Jlonmepamun 8,7 3,9 97 7-15
Jopazeram 11i3é 25| 12 | 90 | 9-24 70
M 105 | 42 |23-70| 90 20-70 | 400
arpOTUIINH : : 1400
MeOeuna3oon 3,1 2 95 2-9
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Mesamnam 6,2 | 44 >05 1-2
8,9;
MeszaroH 10,1 -0,3 5 2-3 2100
Menpobamar 0,7 0,7 20 6-17 50
Mernra3zuHo1 8,7 3,8 5 27 2 2100
MepxkanTonypux 17i70 -1,8 20 1-1,5
Meranon 83 | 21 5 80-90 | 10-25 140
Meraxganon 25 | 25 Beico- 1 35,40
KU
Meramderamun 9,9 3-7 6-15
3,7; Brico-

Merepazun 81 2,4 - 7
Mermona 122’26 26| 06 | <20 | 1-2 | 200-400
MeTtuieHauoKCcu-
MeTamperaMyuH 7,6
(MIIMA)
Merumpenn- 46 | 22| 07 3 250
30JI0H
MetuntecTocTepOH 3,9 2
Merunpuiox 12,0 | 0,8 4
MeTorexcHToH 83 |17 | 5% | 73 |1221] 830
MertokcnamdperamMuH
(PMA)
Merosa3oH 4,6 1,4 3 <5 3-4 600
MertonpoJion 9,7 |-01 6 12 2-5 1000
MetoTpekcar %% 05| 08 | 5095 | 410 | 200
Merdhopmus 12i8é 14| 144 | <5 25 | 500-750
MedenamuHOBas 4.2 5,3 99 3.4
KHUCJIOTA
MedoOapouTain 7,8 2,6 48-52
MuancepuH 7,1 | 43 | 6-45 | 90-95 6-39 320
Mnasona 62 (37| 13| >4 | 25 | O
AasoJiaM ! 22 1700
Mugantadn 10,4 | -0,4 8 10-30 275
MukoHa3011 6,7 | 6,0 20 92-99 24 760

1300-
Mopunuzun 3,3 | 811 | 80-95 2-4 2700
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8,0;

Mopdun 9.9 02| 35 35 2,5 1200
Hanounon 9,7 |-1,3 2 20-30 15 150
H 79 | 15| 3 40 1-2 1400-
AJTIOKCOH , , 2100
Hamopdun 7,8 15
Hanpoxcen 472 15 0,1 >99 10-20 5
1,8;
Harpus napaamuno- 33 09 58-73 1
caJIMIIaT 3’ 6 ’
Huxkotun 7.8 1,0 24-84
HukotuHoBas 2,0: 0,3-1
KHACJIOTA 48
Hurpasenam 34 123 25 | 8 | 20 60
10,8
04Y.CJL
Hudequmun oc- 3,3 115 >90 2-4 100-700
HOBaH
HoBoxann 8,1 1,9
H 92 | 09| 2 15 3 300-
OBOKaMHaAMMUJ] , , 1000
Hoseram 11i7é 22 1052| 95 | 425 | 70-140
Hoxkcupon 9,2 19
8,6, | _
Hopanpenanun 12.0 1,1
HopTtpuntumn 9,7 1,7 | 14-40 | 90-95 15-90 660
Hocxkarmu 6,2 25 | 3-7 1,5-3 1400
OkcureTpanukiInH 39’ :i; 141 15 20-35 9
OKcoonnH 9,4 0,2 4 75 35-70 | 70-140
OxcnpeHanon 9,5 0,3 1,2 80-95 2-3 200
8,3;
OkTagnH 11.4 -1,7 <10 4-81H
Opdenanpun 8,4 15 20 14-18
[TanaBepun 6,4 3,0 80 1-2
[Tapannerun 0,7 1 4-10 140
[Tapameramour 95 | 0,5 1 au3knit | 1,5-3 350
TTeHumuLIaMHH 1168;) 25 0 | 26 | 1000
ITenTazonuu 85: |1 20| 56 60-70 2-4 1250
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10,0

[lenToKCHbUIITHH 2,2 | HA3KUHA 1

600-
Iletnanu 8,7 1,6 4 40-70 3-10 1000
I[Inupomon 8,8 | 0,0 1 60 3-4 530
[Tupennenun %’ :i; 1,2 10 11 240
T[upokcukam 46 | 0,3 %12 99 30-60 2
[Tpazemam 2,7 3,7 | 0,5-3 70 5-20
[pazo3uH 6,5 | 22| 0,6 95 3 210
[Ipakromon 95 | -1,7 7 10 140
[Ipenan3om0H 1,6 %53_ 65-90 3-4 100-200
[Ipenanrepon 95 | 11| 24 | umskumii | 2-3 800
[Tpumaxun 2,2 | 34 4-10
[Iporectepon 3,9 0,05
[Tpo3epun 12,0 0,7 1,3 630
[Iponadenon 3,2 | 2,54 95 2-32 1200
[TponmuaTroyparwn 8,3 0,4 80 1-2 120-280
[Iponokcuden 6,3 16 70-80 8-24 1050

1300-
[Tponodon 3,8 | 5-25 3-10 2900
[IpoTrpunrtunux 12 | 22 95 140 | 140-350
[Tpouuknuaux 1,7 1 8-16 75
Panurunun %’3; 03| 1-2 15 2-3 700
Pesepniun 6,6 | 3,5 40-95 200 250
Pudammummn 17 g 24| 1 80 2-6 170
Canazocynba- 0.6;

Y 24; | 43| <1 | >95 | 6-17
MUPUIAH 118
9,3; .

Cams0yTamon 10.3 0,1 Huskuin | 2-7
Capkonn3uH 05| 05 50-60 1-2 520
CekobapOwnran 79 | 20 1,5 50-70 | 19-34 56
Cex0OyToOapouTan 8,0 1,3 26 34-42
CuHKyMap 47 0,3 >95 8 35
CkomnojiaMuH 7,6 11’%_ 2 2-3 750
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Coranon 98 |-1,3 1 <5 15 150
CrnupoHOJIaKTOH 2,3 >05 18
CtpentoMuriua 0,3 50 3
CtpuxHuH %’%; 13 10-11
CynuHpak 45 3,4 95 7

2,8;
Cynbrux 11.2 -1,2 <10
Cynbnupua 8,9 2-3 6-41 420
Cynbdanume3nH 7,4 | 20 %26- 60-90 1-11 30
Cynbdazun 6,5 |-01| 0,3 20-50 6-17 25
CynbpuHNIpa3oH 28 | 2,3 | 0,06 98 3-5 23
Temazenam ]i’%; 2,2 1 >05 15-20 65

01; | _
Teobpomun 10.0 0,8

<1,0;
Teodummn 86 00| 05 40-50 3-13 35-140
TepOyramiu 18(’)76 0,5 1 15-25 3-15 | 200-300
TectocTepon 3,3 98 0,25
Terparuapo- ] 760-
Kannabunon 10,6 10 7 20-57 1190
Terpauums 3% |26( 132 | 2565 | 69 | 150250
Terypam 3,9 96 7
TuoneHTan HaTpus 75 | 26| 30 80 10 130
Tuoryanun 8,2 |-01 0,5-4
Tuanpogenosas 30 | 25 %8 | 12 | 75100
KHCJIOTa
Tuopunazuu 9,5 59 >99 10-36
Tobpamumun o0 03 | <10 | 23 | 60-100
Toxkannupg, 78 |-01| 1-3 10-50 8-25 | 140-210
Tomaszamuzg 3,5 1,8 95 5-7
TonmernH 3,5 1,0 0,1 >99 1-6 70-140
TondenamukoBas 57 | 016 09 9.3 155
KHCJIOTA
Tpazomon 01’95_ 90-95 4-7 160
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Tpamanon 8,3 3 5 6 420
Tpuazonam 3,2 1 80 3 330
1,4- 750-
TpuaMIIMHOIOH 1-2 12 1,4 1100
Tpuamrepen 62 | 11 45-70 2-4 1600
Tputio ATUPOHKH 8,5 3,0 0,5 99 2 THSA 17
Tpudrazun 81 | 39 7-18
TyGoKypapus %g 04 | 50 2 140
Denanernu 1-2 0,6-13
OeHnIponaHo- 9.1 45 3.0-4.4
aMHUH
denoGapouTaT 74 | 15 %5; 50 100 5
denonpodeH 45 1 08| 0,1 99 2-3 65
8,5; i
deHoTepo 10.0 0,8 6-7
DenTannI 84 | 41 3,0 83 3 780
DeHTepMUH 10,1 | 1,9 | 34 19-24
DeHMKIMINH 8,5 57’?;_)- 7-46
duzocTUrMuH ]%’ g; 2,2 | 1-2 4-18 <0,3
dnexanHug 93 | 45 8 52 15 700
Onyounpoden 43 | 12| 01 99 2-6 20-60
700-
OyMaBeHW 1,6 1 <1 1200
OnyHuTpazenam 1.8 | 21| 3,7 77-80 | 19-36 260
Oy eHTUKCOJT 7,8 45 | 12-17 14-36 500
Onypaszenam :g’ %; 45 | 34 >95 2
Onypounpoden 43 | 12| 01 99 2-6 20
®peHosioH 37 3,1 | 10-35 8-21 840-
7,8 ’ 2660
dropypart féoc;) 1,0 | 0,25 0,25 | 1000
®dropdeHasux %’ ?L; 3,9 99 33
®dypo1oHUH 7,2 0,8 40 1 680
dypocemus 39 | 2,4 %12 95 1-3 | 70-210
XuHraMuH 84, | 46 | 820 50-70 4010 1080
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10,8
4,1,

XuHUH 85 3,4 2 70-90 4-15 90
XuHuauH 88 | 3,2 | 2-3 75-90 4-12 300
Xio3enu 46 | 2,4 %’% 90-97 5-30 15-35
Xnopanruapar 10,0 | 0,6 0,6 0,06
XnopOyTun 5,8 1,7 15
XJI0pME3aHOH 1,6 50 20-30
XITopoTHa3nI %Zl; 2,0 95 2-13

1000-
XJAOpTPOTUKCEH 8,8 2,7 | 10-20 8-12 1400
XJOpTETPaUKINH :,j_)’ 3;; -0,9 | 1-2 | 47-55 6

7,3.9, 500-
Hepyxan 0 2,6 3 60-70 3-6 1200
2,5; 0,2-

Ledanekcuu 73 0,7 0.3 10-15 |0,8-0,1 | 250-380
Hedanopunun 3,4 0,21 20 1,4 170
Heganoruma 22 | 05| %% | 6570 | 05 | 330-470
HaTpUEBas COJIb 0,3
[ukno6apouTai 76 | 18| 05 70 8-17 35
[Huknocepun ‘;’ 3; <20 4-30
Hukmodocdan 0,6 0,7 20 2-16 70
Humernauu 6,8 04 | 1-2 13-26 1-3 600
HunnapuszuH 6,1 5
[{uTapabun 43 |-21| 25 13 2-3 920
DMeTuH 30 | 44| 01 99 5-20 6-8
DHKanHUI 3,8 | 24 70-80 2-12 700
OpUTPOMUITUH 89 | 25| 0,7 70-80 1-3 400-500

350-
DproramuH 6,4 | 4,2 2 2 1000
DcTuMan 79 |16 | 10 40-60 8-40 35
DtaMOyTON g’ ?é; 01| 25 10-40 | 10-15 | 50-600
DTaMUHAI-HATP UM 8,0 2,1 50 35-50

840-
DTanepa3uH 3,7 3,1 | 10-35 8-12 2600
OTUIOKANH 1,7 3,2 2,0 94 2-3 1100
DTUHWIDCTPATHOIT 40 2,9 97 1,3 380

164




DTOCYKCUMULL 95 (03| 0,7 <10 40-60 12

Ddenpun 96 | 1,0 3-11
pKa
Bemuuna pKa XapakTepusyer CTEIEHb VOHU3ALINU

GbyHKIIMOHAIBHBIX Tpynn BemiecTBa. Huzkue 3Hauenus pKa yka3piBaloT Ha
BBICOKYIO CTENECHb MOHM3AIMH U, COOTBETCTBEHHO, HA CWJIbHBIE KUCJIOTHBIC
cBoricTtBa. OOpaTHast 3aBUCUMOCTb XapaKTepHa JJIsl OCHOBaHU.

Jlms  pacuera CTENEHW HMOHU3AMU  KAKIOW TIPYNIBI  IIPU
onpenenenHom pH pexomengoBano ypasuenue Henderson-Hasselbah

Bemmuuna pKa omnpenernser, JIerko M BEIECTBO NPOHUKAET 4Yepe3
MeMOpaHy mpu a0copOIMy, MeTadOIM3ME M BBIJICICHUH, T.K. CTEICHb
HOHM3AIlMM MOJICKYJbl ompeneiser e ymnoduibHocts (cM. log P ).
JlekapcTBEHHBIC BEIIECTBA B HEMOHU3MPOBAHHOW Qopme Oojiee JIerko
IIPOHUKAIOT Yepe3 MeMOpaHbI.

Bemmuuna pKa Bmuser Ha 3(QQGeKTHUBHOCTh U3BJICUCHHUA, a
CJeI0BaTeIbHO, OMNPEACNHsSeT BBIXOJ AHAIM3HPYEMOrO BEIIeCTBA MPH
KUJAKOCTh/ JKUIKOCTHOM W TBepAo(da3HOW OSKCTpaKIUW, TaK Kak B
3aBUCUMOCTH OT YCIJIOBUH W3BJICYCHUS AHAIM3UPYEMOE BEIIECTBO MOKET
OpOSIBIISITH MO0 OCHOBHBIE, JHMOO KHUCJIOTHBIE CcBoWcTBA. [loaTomy
TIIATENLHBIN KOHTpOJb pH cpeapl B mpoOONOArOTOBKE SIBIAETCS Ba)KHBIM
MOMEHTOM JIJIsl 00ECTICISHISI MAKCUMAITLHOTO BBIXO/1a BEIIECTBA.

Hekotopsie BemecTBa cojpepar HE OAHY TPYIIY, CIOCOOHYIO K
JUCCOIIMAIINHN, STUM OOBSICHSIETCS Halu4ue ABYX U Ooiee 3HaueHuit pKa.
Kpome Toro, HEOOXOQUMO YYHUTHIBATh, YTO HEKOTOPHIC COCIUHEHHUS
SABIJISIIOTCS. aM(OJIUTAMHU.

g P

Kosddumment pacnpeneneHus JsexkapctBeHHoro BemiectBa (P)
OTIPENENSIET €ro CMOCOOHOCTh PACTIPEACIATHCA MEXAY JUIMUIHON M BOJHOM
¢dazamu opraHm3Ma, KOrJa BEHIECTBO HAXOJHUTCS B HEHMOHU3UPOBAHHOM
COCTOSIHMH. DTO TeOpeTHYecKas BENMYMHA, T.K. OOJBIIMHCTBO BEIIECTB
HOHU3UPYIOTCA TpU J0O00M 3HadeHMHM pH B wmMeommxcss B OpraHusMe
yenoBeka cpefax. bosblee mpakTHUECKOe 3HAUCHHE HWMEET OYEBUIHBIN
ko3 duuuent pacnpenenenus (P’), onpenendronmii pacupeaeieHue MExXIy
¢dazaMu BelecTBa B MOHM3UPOBAHHOM COCTOSTHHUH. JIeKapCTBEHHOE BEIIECTBO
B HEHMOHW3UPOBaHHOU (opme HamboJiee TUMUAOPACTBOPHMO, IMOSTOMY P
Bcerga Oousplne BemuuHBI P’. YUem Oonwpmie BenuumHa P’, TteMm Oozee
JUMHIOPAcTBOPUMO JIEKAPCTBEHHOE BEIIECTBO. bojee mumumopacTBOpUMBIE
BEIIECTBA UMEIOT JIyUIyI0 MPOHUIIAEMOCTh B TKaHU, OCOOCHHO B >KHPOBBIC
tkanu u kietku [{THC, 6picTpee MeTabomm3upyeTcsi U MEHbIIE BBIACISIOTCS B
HEU3MEHHOM COCTOSTHUU C MOYOM.
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Koadpdumment pacnpeneneHuss 3aBUCUT OT COCTOSIHUS HOHM3ALAU
BEIIICCTBA, a CJICA0BATEILHO, OT 3HaUeHU pH BogHOM a3kl

P, v Tounee, Ig P 11 MHOTHX BEIECTB MOYKET OBITh TEOPETHYCCKH
pacyeTHOM BEIMYMHOM, MO0 JOTapu(PMOM YCTaHOBIEHHOTO KO3(QHIreHTa
pacrpeieneHus.

Vd

Kaxxymmiicss 00beM pactpefeneHns XapaKTepu3yeTcss OTHOICHUEM
00111ero cojepKaHus BEUIeCTBa B OPTaHU3ME K COJIEP)KAHUIO €Tr0 B IUIa3Me.
Vd yka3bpIBaeT, KaK pPacTBOPECHHOE BEIIECTBO, IOMNAaasi B OpPTaHHU3M,
pacipoOCTPaHAETCS B HEM.

BemectBa ¢ Hu3kuM Vd 00BIMHO IUPKYIUPYIOT B IUIa3Me, IJIaBHBIM
00pa3om, 3a cHeT CBS3bIBaHUSI C OelIKamMu, B TO BpEMs KaK BEIIECTBA C
BbICOKMM Vd OOBIYHO YIEP)KUBAIOTCS TKAHSAMH, M3 KOTOPBIX BBIBOJSITCS
MemieHHO. [IpruMepoM MOKET CITy>KUTh clienyromias Tabauia:

vd ABJISICTCS XOPOIIHUM VMHIUKAaTOPOM  pacHlpeleieHUs
JIEKQpCTBEHHOTO BEILECTBA MEXAY TKaHSAMH M JIPYTUMH cpedamu. OTOT
MoKa3arellb YyBCTBUTEJICH K BIMSHUIO JPYTUX JIEKAPCTB, IPUCYTCTBYIOIINX B
OpraHu3Me, 3aBUCUT OT (PU3MOJOTHUECKOTO M MATOJOTHUECKOTO COCTOSTHUS
3J0pOBbA YEIOBEKA.

PrBd

Psin nexkapCTBEHHBIX BELIECTB CBS3BIBACTCS C O€JIKAMM IUIA3MBI,
00bIYHO ¢ anpOymuHamMu. HekoTopplie BeIecTBa CBS3BIBAIOTCS JaKe C
dbepMenTamu. DT0 HEOOXOJUMO NMPUHUMATh BO BHUMAHME, TaK KaK TOJIbKO
cBoOOmHas (He cBsA3aHHAsA) (pPaKIUsS JICKAPCTBEHHOTO BEIIECTBA MOYKET
MPOHUKATh Yepe3 MEMOpaHBl W  BO3JCHCTBOBATH HA  PEIEITOPHI,
MOJIBEPTaThCsl META00JU3MY, aKTUBHOMY BBIBEJICHUIO T T.JI.

OnHako, paBHOBECUE MEXIY CBS3aHHBIMU M CBOOOAHBIMU (PopmMamMu
saBiasieTcss  auHaMudHBIM.  CMmemmare  paBHOBECHE  MOTYT  JIpyrue
JICKapCTBEHHBIC CPEJACTBA, a TakXke 3a00JieBaHUsI, TMPUBOAIIME K
TUNOATbOYHEMUHU.

T1,— mepuoa NosryBbIBEICHUS

Ileppon moJsyBBIBENEHHS — 3TO BpEMs, B TEYEHUE KOTOPOIO
BBIBOJWTCS TIOJIOBMHA JIEKAPCTBEHHOIO BEIECTBA, IIPUCYTCTBYIOLIETO B
opranusme. Ilepuos TOTyBBIBEAEHHUS 3aBUCUT OT MHOTHUX (DaKTOpOB, B
Tabmuax oOOBIYHO TPHUBOJATCS JaHHBIE B OIPEAEICHHOM MHTEpBaJe.
Hcnose3yercs mpu  pacderax pexuMa JO3UPOBAHUS IS JTOCTHIKECHHUS
MOCTOSIHHOW KOHIIGHTPALMU M BpPEMEHH, HEOOXOJMMOIO i BbIBEICHHUS
JIEKapCTBEHHOTO BEIIECTBA W3 OpraHU3Ma IIOCJE TOTO, KOrJa BBEACHHUE
BEIIECTBA MPEKPAILEHO. Ty BEIWYMHY OMNPEACIAT M0 rpaduky
KOHLIEHTPALUX JIEKapCTBEHHOTO BEUIECTBA B KPOBU WM IIJIa3M€E OT BPEMEHH.
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O,Z[HOBpCMCHHBIﬁ npueM Apyrux JCKAPCTBCHHLIX BCHICCTB MOIKCT
CTUMYJIMPOBATHb WK MOAABJIATH CKOPOCTH BBIBCACHUS.

Cl

OOumii KIMpEeHC SBISIETCS MoKa3zareneM o0beMa KpPOBU WM TUIa3MBl,
OCBOOOXKIAIOIIETOCS OT JIEKAPCTBEHHOTO BEILECTBA 3a OIpeJIeJICHHbIN
NIEPHUOL.
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Ipumepsbi

HEKOTOPbIX BHYTPEHHUX CTAHIAPTOB, IPUMEHSIEMbIX IIPH ONpeeJIe HUH
OpraHuvecKux BemecTs MeTonom BIKX

OnpenensieMoe BEIECTBO

BHyTpeHHui cTaHaapT
(CTPYKTYpHO pPOJCTBEHHOE

BEILIECTBO)
AMUTPpUNITUIVNH Jlokcanux
AMUTpUNITUIVNH [Iponpanonon
Amperamun AHWIMH
2-TUAPOKCHAC3UTIPAMUH 2-TUAPOKCUUMHUIIPAMUH
JlanTponen benzammmig
Jnazenam [Ipazenam
Junupunamon JIurnokaun
HNupgomerana ['myretumun
HNunomeranmna JlnMeTuTHUIaMU] MHIOMETalluHA
Kannabunounsl 5-(heHnI-5-1-TOMMITUIaHTONH
Knob6azam Jnazeram
Kokann Jlurnokaux
Konenn N3onponunkoaenH
JlaGetamon XI0pOXUH
JlaGeranon [epunmnazun
Jlopazenam Jnaszenam
MeranpamuH ManpoTtwimH
MertoTpekcar AMMHOTIpEpUH
8-MeToKCHuIcopaieH 5- METOKCHIICOpaJIeH
Meronponon 4-MeTUIIIPOTIPAHOJION
Mopdhun Hanopdun
Mopdun XWHOJIMHOJI-5
Mopdun 3,4-1urnapokcubeH3 IIaMuH
Hopncesnosadenpun S-TUJIPOKCUTPUNITAMUH
[lanaBepun JupenunruipaMux
[TamaBepun Menupamun
[TarmaBepun Jlaynanosun
[TunoTnazux 7-METOKCUTTUTIOTUAZUH
[Ipa3zo3un KapOamazenun
IIpomerazun XJIopnpomMasvH
[Iponpanoon JlaGeramomn
[Iponpanosion A-MEeTHIIIPOTIPAHOJION
ITponpanoson Je3unpamun
Tuopuaasux /-METOKCUXJIOPIPOMAa3UH

168




Tuopunazux 2-artetuiheHOTHA3UH
dropypanmin 5-0pomyparun
XJopnpomasvH Mezopunazun
Hunnapuzux XnopOeHokcaMuH
OJUMITAINH 11-ne3MeTHIDITINOTALINH
DproramuH DProKpucTUH
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Obpasey, 20172

T'OCYJIAPCTBEHHbBIII KOMUTET
CYAEBHbBIX 3KCIIEPTU3 PECIIYBJIMKU BEJIAPY Cb
VIIP ABJIEHUE 10 BUTEECKOU OBJIACTU
VIIP ABJIEHUE JIABOP ATOPHBIX NCCJIEJJOBAHUI

BEIHIECTBEHHBIX JJOKA3ATEJIbCTB bUOJIOTMHECKOI'O XAP AKTEPA

OTAEJI CYAEBHO-XMMNYECKUX 9KCITEP TU3

yn. ['arapuna, nom Ne, mout. uHAekc, r. Butebck Tel: , (akxc:
HOAIIUCKA

Mee, (@.1.0. sxcnepma), (0ama nauana ucciedosanusi) B COOTBETCTBUU CO
cratbeit 230 VYromoBHO-TIpoliecCyallbHOTO Kojaekca PecnmyOnuku benapych
pa3bsCHEHBI TpaBa W OO0SA3aHHOCTH DKCIEpTa, MPEAYCMOTpPEeHHBIE cTaThel 61
VYronoBHO-Mpo1iecCyanbHOTO Koaekca Pecrydonuku benapycs.

OO0 OTBETCTBE HHOCTH, YCTAHOBJICHHO I 3aKO HOJIaTeIb HBIMH aKTaMH, a TaK>Ke
00 YroJJOBHOM OTBETCTBEHHOCTH 3a OTKa3 JIMOO YKJOHEHHE O€3 yBaKHUTEJIbHBIX
NPUYUH OT WHCTIOJIHEHHS BO3JIOKEHHBIX HAa MEHS OO0s3aHHOCTEW WM 3a Jady
3aBEJIOMO JIOKHOTO 3aKJIIOUeHHI, B COOTBETCTBMH coO cTarthaMu 401 u 402
YronosHoro koaekca Pecny0muku benapyces mpenynpexneH.

N.0.®amunug

3AKIIOYEHHUE OKCIIEPTA

(0oama coauu 3axkiroyenus) Ne (3akJyIroueHus )
)

JKCNePT: rOCyAaPC TBEHHbIH MeIUMUUHCKUNI CydeOHbI IKCIEePT-XUMHK
oTaenaa Cyae0HO-XUHMHUYECKHX JKCHEePTU3 yNpaBjieHHsl Jad0opPaTOPHbIX
HCCJICJOBAHUI BeleCTBEHHbIX JA0Ka3aTeJbCTB OHOJIOTMYECKOr0 Xapakrepa
ynpasiieHuss ['ocyiapcTBEeHHOro KOMHUTETa CydleOHbIX 3KkcnepTn3 Pecnydanku
besapycs mo BureOckoit o0sactu PaMujius, UMs, 0TYECTBO, HMEIOLINiA
BbIcIIee (papManeBTHYECKOe O0pa3oBaHHMe U CTaK IKCINEPTHOH PadoOThI
JIET, IEPBYK KBAIM(PUKANUOHHYI KaTeropuio, Y4eHYI0 CTelleHb KaHIUJAaTa
...... HAayK, Ha OCHOBAHHHU TIOCTAHOBJIEHHSI O HA3HAYEHUHM CyAeOHO-
MEAMIUHCKOM J3KCHEepPTU3bl, BBIHECEHHOIO (dama, O00NHCHOCHb, 368aHUE,
Gamunua, unuyuanel ciedosamens), N0 HAMPABJIEHUIO OT (dama) (IKCNEPTH3A
Ne.....) roCyIapCcTBEHHOI0 MEIUIMHCKOIO CyAe0HOro 3KCIepra oTaeaa o01Iux
IKCNEPTU3 YyNpaBjeHUs Cyl1eOHO-MeIUIMHCKUX JKCIEePTH3 YNpAaBJeHHs
I'ocynapcTrBeHHOro KomMuTeTa cyneOHbIX 3kcnepTu3 Pecnydauku beaapyces mo
Burebckoii obnactu (pamunus, unHuyuanvl 3Kcnepma), NMpoBesia CynedoHO-
XMMHYECKYI0 JKCHEePTH3y 4YacTH TOJOBHOIO0 MO3ra, 4acTH JIETKOI0, 4acTH
MEeYeHN € KeJYHBIM MY3bIPEM, YACTH TOHKOI0 KHIIEYHUKA € COAEePKUMBIM,
JKeJYIKAa C COAepP:KMMbIM, IMOYKH, KPOBHM M MOYHM HEYCTAHOBJIEHHOIO
MY:KYHHBI, C eJIbI0 ONpele/ieHUs] HAIMYNS BelleCTB, COrIACHO NMepPeYHs s
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00513aTeJIbHOTO  HMCCJIEA0BAHUA  NPH  TOJ03PEeHHHM  HA  OTPaBJIeHHE
HEYCTAHOBJICHHBIM SI/IOM.
Ob6cTosTenscTBa Aena: "ymepB Y3 "o

DKcrniepTU3a HaYaTa: (0ama Hauaia ucciedo8anus)
DKCcTepTH3a OKOHYCHA: (0ama OKOHYAHUSL UCCAe008AHUSL)

IHOCTABJIEHHBIE IIEPE/I SKCIIEPTOM BOIIPOCbBI
"Ing onpeneneHWs ~HAIWYMSA ~ HAPKOTHYECKUX, IICUXOTPOITHBIX
OpenapaTroB,  ATWICHTJUKOISA,  INPU  OTPHULATEIbHOM  pE3yJIbTaTe
001IIeXUMUYECKOe UCCJIEIOBAHME, KpoMe TSKEIBIX METAILIOB,
(dopmaiberuaa U KOJUYECTBEHHOTO OTIPEIETICHUs 3TaHOJIa"

HNPEJOCTABJIEHHBIE B PACHHOPAKEHUE SKCIIEPTA
MATEPHUAJIBI
HamnpaBneHue Ha cyneOHO-XUMHMUECKYIO 3KCTIIEPTH3Y, KOTUSI TOCTAHOBIJIC HUS
0 Ha3HAUYCHUH CYAeOHO-MEIUIIMHCKON IKCTIEPTU3bI, BOCEMb €MKOCTEH ¢ KPOBBIO,
MOYOU M BHYyTPE HHUM U OpPraHaM u.

HNCCIEJOBAHUE

Omucanne 0oObBEKTA: (dama Hayaia ucciedo8axus) B OTIACH JTOCTaBJICHbI
BOCEMb MOJUMEPHBIX EMKOCTEH O€Joro 1[BeTa HOMUHAILHO I BMEeCTUMOCThIO (0,511,
EMKOCTH 3aKpbITBl KpPBIIIKAMHU U3 MOJMMEPHOTO MaTepuajia, OOTSHYTHl MOBEPX
KPBIIIEK MPO3pPavHbIM TOJUMEPHBIM MaTepUajoM M OOBA3aHbI B BEpXHEH uyacTu
OenbiMu HUTKaMU. CBOOOJHBIE KOHIIBI HUTOK BKJIEEHbI B OyMaHble OUpKU C
KPYIJIbIM OTTUCKOM TYaTH TOJyOOTO IBeTa: «'..................... " M C TeYaTHBIM
(BBITIOJTHEHHBIM YEPHBIM KpPAaCUTEJIEM) W PYKOMHUCHBIM (BBITIOJTHCHHBIM CHHHAM
Kpac uTeJieM) MOsIC HUTE JIb HBIM TeKCTOM. B3 yaiib HbIM 0CMOTPOM yYCTAHOBJIE HO, UTO
IIeJIOCTHOCTh YIIAKOBKM M OTICYaThIBaHWsI OOBEKTOB HE HapylIeHbl. B eMKOCTH C
MOSICHUTEJIbHBIM TEKCTOM Ha OWpKE: «....4acTh TOJOBHOTO MO3ra OT TpYyMa.....»
HaxoWwICcsl ()parMeHT TOJIOBHOTO MO3Tra CBETJIO-pO30BOTO IBeTa, Maccoil 353 r, 6e3
3amaxa pasnoxenwsi, pH 5-6 mo yHuBepcanbHOW HWHAUKATOpHOW Oymare (cMm.
Tabnuiy QorocHuMkoB, ¢orto 1, 2). (OnmchBaeTcs COAEPKUMOE EMKOCTEH ¢
MOSICHUTEIbHBIM TEKCTOM Ha Owupke). [[BeT 0OOBEKTOB OMHUCHIBAIM COTJIACHO
JUYHOMY I[BETOBOCIPHUSATHIO SKCTIEPTA MPU €CTECTBEHHOM JHEBHOM OCBEIICHUH.
[lepeuenr W oOmUCaHWe TPEAOCTABJICHHBIX U  JKCHEPTU3BI  OOBEKTOB
COOTBETCTBYET TAKOBHIM B COTIPOBOIUTEJILHBIX TOKYMEHTaX.

XHAMHAUECKOE UCCIIEIOBAHUE:

1. 1 M kpoBH ¥ 5 MJI AUCTWLIMPOBAHHOW BOJBI TIOMEIIATN B BUATY JJIS
napodaszHoro aHammza o0BEMOM 22 MJ, TepPMETHYHO YKyNopuBaiu. Buamy
M€ PE HOCWJIM B YCTPOMCTBO /1JI1 aBTOMATUUECKOIO JO3UPOBAHUS MAapoTra3oBoii (ha3bl
(aBrocamruiep) "Agilent 7697A". YcnoBus mpoOOTNOATOTOBKM B aBTOCaMILIEpE -
TeMrneparypa HarpeBatesisi - 95°C, Bpems 3KCMO3UIMKU MPU JaHHO M TEMIIE PaType -
5 munyr. Temnepatypa nosupyroumeit nemiu - 100°C, temnepatypa noaBOAsALIECH
aunauu - 110°C. O6bem maporazoBoit pazer — 1000 mxit. [IpoOy ananuzupoBanu Ha
razoBoM xpomarorpade "Agilent 7890B", mapamiensHO Ha ABYX KaIMJIAPHBIX
kojonkax: DB-1 60 m x 0,32 MM, Df=1 mxMm (kanan A) u kononka DB-Waxetr 60 m
x 0,32 mMm, Df=1 wmxm (xanan B). VYcioBus razoxpomaTtorpadmaeckoro
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ompeneneHus: Temneparypa ucnapurens - 250°C, temneparypa JOE€TEKTOpPOB -
260°C, Tum JAETEKTOPOB — IIJIaME€HHO-HMOHM3AIMOHHBIN JeTeKTop. Pexum
TEpMOCTara KOJIOHKU: HadaimbHas temneparypa — 40°C, BpeMs SKCHO3ULMU NpPHU
JAHHOU Temneparype — 6 MuHyT, HarpeB a0 temnepatrypbl 100°C co ckopocCTbiO
10°C/MuH, Bpems SKCTO3ULIMHU MPU JAHHOU TemIeparype — 1 MHUHyTa, HarpeB 10
temnepatypbl 250°C co ckopocthio 15°C/MuH, BpeMs dKCTO3HMIMUA TMPHU JTAHHO U
temneparype — 6 munyt. Pacxon Bo3agyxa — 240 mi/mus, pacxon Boaopoaa — 30
Mi/MuH. I'a3-HocuTenb — refiuid, pe’kuM CTab iIM3aluy pacxojia ra3a-HoCuTels — 3
MiI/MUH. Pa3mMeTky XpomMaTtorpaMMbl BBIMOJIHSAIU B aBTOMAaTHYECKOM pEKHUME C
MOMOIIBIO0 TPUKIaAHOTO Tporpammuoro obecneuenus "GC-HSS (offline)" npu
COOTHOIIEHWH CHUTHAVmYM, paBHOM 5:1. Wpenruduranuio MOpOBOAWIHN TIO
oudnmotexe Qaitna metoga LOS _2017-LOS2 MMM.M, napaboranHoii panee. Ha
kosonke DB-1 mpu ykazaHHBIX peXuMax HWIE€HTU(UIMPOBAH TMHK BEHIECTBA CO
BpeMeHeM ynepkuBaHus 4,168 MuH, BXOASIIUNA B OMOTHOTEKY METO1a KaK dTaHOJ
(cm. mpunoxenue, ¢aiin xpomatorpamm blood.D, puc.1, nuct 1). Ha xoonke DB-
Waxetr npu ykazaHHBIX pexuMax HiaeHTU(DUIUPOBAH MUK BEIIECTBA CO BPEMEHEM
ynepxupanus 10,656 MuH, BXoAsuiuii B OMOJIMOTEKY METOJa Kak 3TaHOJ (CM.
npuiIo ke Hue, (ait xpomarorpamm blood.D, puc.2, nuct 1).

2. 1 Mn mouu wucciemoBaiy, Kak omucaHo B 1.l1. MneHtuduxanuio
mpoBoawin 1o Oubnwotexke (¢aitna wMeroga LOS _2017-LOS2 MMM.M,
HapaOoTaHHOU paHee. Ha komonke DB-1 1npum ykazaHHbIX pexumax
WIeHTUHUIIMPOBAH THK BEIIECTBa CO BpeMeHeM yAepxuBanui 4,166 MuH,
BXOJAIMIMK B OHWOJMOTEKY MeToJa Kak »dTaHod (CM. TpWIOXKeHHUe, Qain
xpomarorpamm Urine.D, puc.3, nuct 2). Ha xononke DB-Waxetr mpu yka3zaHHBIX
peKMMax WICHTUPUIMPOBAH MUK BEIIECTBA CO BpeMeHeM yaepkuBanus 10,656
MUH, BXOJSIIUN B OMOMMOTEKY METOJa KaK 3TaHoJ (CM. MPUJIOKEHHUE, (ailn
xpomarorpamm Urine.D, puc.4, nmuct 2).

3. 1 r roJIOBHOTO MO3ra MCCJIECIOBAIN, Kak onucaHo B 1.1. UneHTud nkammio
npoBoawiM 1o Owmonmoreke aina wmeroma LOS 2017-LOS2. MMM.M,
HapabotanHoi panee. Ha komonke DB-1 mnpu ykazawHBIX pekuMax
WIeHTUGUIMPOBAH THMK BeUIeCTBA C BpeMeHeM yaepxkuBanus 4,161 wmuH,
BXOJSIIMI B OHONHOTEKYy METOJa Kak OJTaHoJl (CM. TMpwiokeHue, dain
xpomarorpamMm mozg.D, puc.5, nuct 3). Ha kononke DB-Waxetr npu ykazanubsix
pexXMMax WICHTUPUIMPOBAH MUK BEIIECTBA CO BpeMeHeM yaepkmBanus 10,652
MUH, BXOJASIIMA B OHONMOTEKY MeToJa KakK ATaHoN (CM. MpUiIoXeHHe, Qailn
xpomarorpamm Mozg.D, puc.6, muct 3)

(OnuchIBarO TCSI METOIMKHM MCCJICIOBAHUS BCEX OHMOJIOTMIECKUX OOBEKTOB C
npume He HEeM MeTo10B [KX, TCX, nMMyHOo(depMEeHTHOTO METO1a U MPHUBOJIATCS
TI0JTy4€ HHbIE PE3Y/IbTaThl).

dotopukcammro  crnocoba  yNmakOBKM W OTeUaThbIBaHWI  OOBEKTOB
AKCTIEPTHU3BI, PE3YJHTATOB HCCICIOBAHUNA MPOBOAWIN IMPpoBOi (poTokamepo it
Canon PowerShot A520.

B mporecce mpom3BoaCcTBa SKCTIEPTH3BI M3pacxooBaHo 99,5mi kpoBu, 67
MJI MOYH, 2T TOJOBHOIO MO3Ta, 2r JIerkoro, 53r »ejynka, 76r neyeHu, 28T
kumedHuka u S1r mouku. EmMkoctu ¢ octatkamMmu OOBEKTOB YMaKOBaHBI M
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omeuatanbl rne4yarelo  «[ms  skcmeptmz  No2  VmpaBneHwe —J1aboparopHBIX
UCCJICIOBAHMI  BEIICCTBEHHBIX JOKAa3aTEJIhCTB OMOJIOTHIECKOTO  XapakTepa
VYmopasnenne mno BureOGckoit obnactu ['ocymapcTBeHHBI KOMHTET Cyae0HBIX
skciepT3 PecnyOnvmku bemapych». EMKocTH TepenaHbl B apxuB Owomarepualia
(cpox xpaneHwus 1 TOJ1 CO THI OKOHYAHMSI SKCTIEPTHU3HI).

NudopmanmonHble HCTOYHUKH, HCMOJIb30BAHHbIE MPH MPOU3BOJICTBE
IKCHEPTU3bI:

1. MP OmpeneneHue JIETY4UX OPraHMYECKUX BEIIECTB METOJOM Ta30BOM
xpomarorpaduu. Munck, 2010. (Kog 073.001.0011 mo Peectpy cyneOHO-3KCTIEPTHBIX
MeToAuK U MeToamueckux MarepuanoB ['KCD Pecnybmuku benapycs) 2. MP
Omnpenenenrie MoppuHa U KoJewHa B OMOJOrmdeckoM marepuane. Munck, 2013.
(Kox 073.001.0018 mo Peectpy cyneOHO-IKCTIEPTHBIX METOJAMK W METOAWYECKHX
marepuasioB 'KCD Pecny6mmkm bemapych) 3. OpraHuzamuss W PO W3BOJICTBO
MEIMIIMHCKUX cyAeOHbIx skcmeptu3. Tom 3, wacte 1. Munck, 2008. (Kox
073.001.0020 mo Peectpy cymeOHO-3KCTIEPTHBIX METOJWK M METOJIHUYECKUX
marepuanoB ' KCD Pecnyoauku bemapycs) 4. Clarce's. Isolation and identification
of drugs in pharmaceuticals, body fluids and post-mortem material. London: "The
Pharmaceutical Press”, 1986. — 1224p. 5. Jamuenko E.O., Jlosban C.P.
OmnpenencHre aKTHBHOCTU XOJHMHACTEPa3bl B KPOBH: MeETOI. peKoMe Haaruw/
Munck, 2009. (Komg 073.001.0005 mo Peectpy cynaeOHO-3KCIIEPTHBIX METOAMK H
meTogmdecknx wmarepuatoB ['KCD Pecnyommku bemapycs) 6. MY Xwumuko-
TOKC MKOJIOTUYECKHMM aHAIW3 BEUIECTB, BBI3BIBAIOIIMX OJypMaHMBaHUE. MOCKBa,
1989r. (Kox 073.001.0030 mo Peectpy cyneOHO-IKCTIEPTHBIX METOIUK U
metonudeckux MarepuaioB ['KCD Pecnyonuku benapyes). 7. M.Schulz,
A.Schmoldt Therapeutic and toxic blood concentrations of more than 800 drugs
and other xenobiotics// Pharmazie, 2003, V.58, P. 447-474 (TepaneBTHUeCKHI
YpOBEHb JHUMENpOJia B CHIBOpOTKe KpoBU cocrtaBmsier 0,05-0,1 wxkr/mo,
TOKCHUYECKUI ypOBEHb THMEAPOJia B ChIBOPOTKE KPOBH COCTaBJsICT CBhile 1-2(4)
mkr/mi). 8. Winek's Drug & Chemical Blood-Level Data 2001 (TepaneBTuaeckuit
YpPOBEHh JHUMEIpOJia B CBIBOPOTKEe KpoBU coctaBmieT 0,025-0,112 wmkr/mo,
TOKCUYECKUI ypOBEHb JWUMENpPOJia B CBHIBOPOTKE KPOBU COCTABIAECT CBBIIE 5
MKr/M). 9. MY Omnpenenenre dopMmanbaernaa B OHOJOTHYECKOM MarepHae.
Munck, 2010. (Kom 073.001.0008 mo Peectpy cymeOHO-IKCTIEPTHBIX METONHMK U
MeTonmaeckux marepuanoB ['KCO Pecnybsmiku benapych).

BbIBO/1bI

Ha ocHoBanuu pe3ynbTaToB CynedHO-XUMHIECKO i IKC e pTU3 bl 0OBEKTOB 13
TpyIla He yCTAHOBJIEHHOTO MY K4 MHBI, cleayeT: 1) B KpoBH, MOYE, TOJJOBHOM MO3Te
U JIETKOM, WCCIEIOBAHHBIX pa3/elbHO, OOHAapy>KeH JTaHOJ, HEe OOHAPYIKEHBI
METaHOJI, alleTOH, M30TPOTAHOJI, MPOTMAHOJ, M300yTaHOJ, OyTaHOJI, M30TIE HTAHO I,
MEHTAHOJI, JUXJIOPITaH, XJOPO(OpM, TPUXIOPITWIEH, NEPXJIOPITUICH, TOIYOIN,
STUIIANETAT, OyTUIALIe TaT, aMWJIAlleTaT, OPTO-KCUJIOJ, Mapa-KCWIOJI, MeTa-KC oI,
HUTPOOECH30J1; 2) B KPOBH, KEJIYAKE, MOUEC U MEUYCHH, UCCIICOBAHHBIX Pa3/ieibHO,
o0Hapy»XeH AUMEIpOJ, He OOHapyXeHbl aMWHA3WH, JUIPa3WH, JIEBOMETPOMa3uH
(TM3epuuH), THOMPOTIEPAa3UH, THOPHUIA3HH, TPUPTA3UH, a3aJeNTHH, IPOTABEPHH,
nanaBepywH, JTAIM3WH, WMUIpPaMUH, BepamamMui, aAMUTPUINITWIWH, aAHAMpPWIHH,
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kapOamazenuH, 3(penprH, aHAIBIUH, ANCTUICATUIMIOBAsS KHCIOTA, CaTHIIAIOBas
KHucioTa, Oapbammi, GapOural, STaMHHAT HATPUS, IUKJI0OapOUTall, THOIICHTa,
¢denobapbuTan; coaepxaHue Aumenapoia B KpoBu coctaBuiao 0,9mkr/mi; 3) B
NeYeHW, MOYe, KPOBM W TOYKE, WCCIICIOBAHHBIX pa3JeiibHO, HE OOHAPYIKEHbI
MopduH, KOJeHuH; 4) B KPOBH U MOYE, MCCIICIOBAHHBIX pa3/ieiibHO, HE OOHApPYKEH
MeTaqoH, aMmperaMuH, MeTampeTaMHH;, 5) B MoYe HE OOHapy>KeHBI TPaMajoJl,
KOKaWH, KaHHAOWHOWIBI, 6) B KHUIICUHHKE, MOYE U TOYKE, HCCIEJOBAHHBIX
pa3ienbHO, He OOHapy)XeHbl [HWa3emnaMm, OKca3elam, HHUTpaszemam, ¢eHaszemnam,
XJIOPpAHUA3ETIOKC U, TapaleTamoi; /) B KpPOBH, MoOdYe, IMOYKE U TMCUCHH,
WCCIIeIOBAHHBIX pa3/iebHO, HE OOHAPYIKEH dTHICHIJIUKOJIb; §) B KPOBH, JKEIYy/IKE,
KHMIIICYHUKE, HCCICJIOBAHHBIX pa3lielibHO, He OOHapyxkeH dopmambaerun 9)
aKTHBHOCTh XOJIMHACTEpa3bl B uccleayeMoil kpoBu coctaBuina 70,4 MKMoOJIB/C: T,
AKTHMBHOCTh XOJIMHACTEPa3bl B KOHTPOJIbHOW KPOBHM COCTaBWIA 75,2 MKMOJb/C' I,
HuccaeqoBaHMe Ha Hanmaue (ochopopraHMuecKux coeauHeHuit (kapbodoc,
MmeTtadoc, xjaopodoc, auxiopodoc, xiopnupudoc, ximopheHBuHboc, OazyanH) He
MPOBOJAWIOCH B CBSI3U C TEM, UTO aKTHBHOCTH XOJIMHACTEPa3bl HE TI0J1aBJIC HA.

[Ipunoxenue: Ha 1., B 1 2K3.

["'ocynapc TBe HHBIM MeTUIIMHCKUH Cy/1€0 HbI
IKCTIEPT-XUMHUK.......... (moamucs) N.O0.Pamunums

¢damunusn (TenedoH)
nara.
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Puc. 1. Xpomatorpamma I'")KX nccnegosanus kposu (I1I'®D, kononka DB-1, JIUII).

['ocynapcTBEHHBIN MEAUIIMHC KU
CyAeOHBIN IKCIIEPT-XUMUK N.0. ®amunus
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PI;IC. 2. Xpomatorpamma KX uccnegoBanust kpoBu (I1T'®, xononka DB-Waxetr,
JAUI).

INocynapcTBEHHBIN METUITMHCKUM CY/1€0HBIN
AKCHEPT-XUMUK N. O.®amumnus
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Puc. 38: Xpomarorpamma I'XMC-uccienoBanusi METAHOJLHOTO PacTBOpPa CyXOro
OCTaTKa I1eJI0Y HOTO M3BJIEYEHUs U3 NIEYEHHU.

INocynapcTBEHHBIN METUITMHCKHM CY/1€OHBIN
AKCIEPT-XUMUK N. O.®amunus
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Puc. 39: Pesympratel momcka mno Oubimotexe Nistll.lib muka co Bpemenem
yaepxuBanus 22,175 mun (I' XM C-uccnenoBanus METaHOJIbHOTO pacTBOPA CyXOro

OCTaTKa MCJI0YHOTO M3BJICUCHI 13 He‘IeHI/I).

["ocymapcTBEHHBIN MEAUITMHCKUI CyTeOHBIN
AKCIIEPT-XUMUK
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