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BBEAEHUE

OpHoit U3 TpyNI TOKCUKOJIOTMYECKH BaXKHBIX BEIIECTB, MOAJIEKAIIUX 00sI-
3aTE€JIbHOMY HCCIIEOBAHUIO, SIBISIOTCS «JIeTy4due A1b». OCHOBHBIMU (PU3HOIIO-
FMYECKUMU MUIIEHSIMU JJIs1 BEIIECTB JTAHHOI'O KJacca ABJISIIOTCA LEHTPaJIbHAS
HEpPBHAs CUCTEMA, IEYEHD U MTOYKH.

K «i1etyunm syam» OTHOCST OpraHM4ECKUE BEIIECTBA, KOTOPBIE:

e B OOBIYHBIX YCJIOBHSIX HaXOJSATCA B Ta30BOi (ha3e WM JIETKO B HEE TIEPEXO0-

JISIT U3 )KUJKOTO COCTOSIHUS;
® MOXHO M30JMPOBaTh U3 OMOJOTMYECKOr0 MaTrepuaga METOJOM MEPErOHKU

(IUCTUILISIUN ) WU MUKpoauddy3uu;
® WICHTUPUUUPYIOT U KOJUYECTBEHHO OMPENEISAIOT METOJIOM Ia30BOM XpO-

MaTorpaduu 1 ra30KuIKOCTHON XpomaTorpadum.

B nacrosiiee Bpemsi 3Ta rpylila TOKCMKAHTOB, K KOTOPOW OTHOCUTCA U
COUPT STUJIOBBIM, SBIISIETCS OCHOBHOW NMPUYMHOW OTpPABICHUM B OBITY U Ha
MPOU3BOACTBE. METOA MEPEroHKH € BOASHBIM NapoM (IMCTHILISALIMS) HAIIEI
IIMPOKOE NPUMEHEHUE B XMMHUKO-TOKCHKOJIOTMYECKOM aHalIU3e. DTOT METOJ
MO3BOJISIET U30JIMPOBATH U3 OMOJOrMYECKOro 00beKTa OOJMBIIYI0 TPYIILY S10-
BUTHIX U CHJIbHOJIEHCTBYIOIIMNX BEIIECTB, 00JIaIal0IIHNX JIETYy4eCThIO.

B cootBercTBUM ¢ pabodyeil mporpaMMol IUCUUIUIMHBI, ISl U3Y4YEHUS
MpeIaratoTcsl <«JIETy4ydhe SAbD», TMPEACTABISIONIME B HACTOSIIEE BpeEMs
HanOOJIBIINN TOKCUKOJIOTHIECKUN HHTEPEC:

1. Cununvnas kucnoma u ee npousBo0Hble.

2. Ankuneanozenuovt (X10podopM, XJIOPAITHAPAT, YETHIPEXXITOPUCTHIN yTIIe-
poAd, TUXJIOPITAH).

3.  Anvoecudwt u kemonsvl (popMalibAETUI, ALIETOH).

4.  Anugpamuuecxue cnupmeol.
® QJIKAHOJbI (METUJIOBBIN, STUIOBBIN, IPOMUIOBKIN, OYTHIIOBBIN, N30aMHU-

JIOBBIN);

® JIMOJIbI (3TUJICHTJIUKOJb).

5. KapOoHoBbie KUCTOTHI (YKCYCHAsl KHCJIOTA).

6. OnHoaTomHBIE PEHOJIBI U UX MPOU3BOIHBIE (PEHOT).

VYyeOHoe nmocoOre MOMOXKET CTYJIEHTY OBJIAJIETh METOJUKAMU U30JIMPOBa-
HUS W aHaJM3a BEIIECTB JAHHOU T'PYIIbI; 3HAHUSIMU U HaBBIKAMU UCIIOJIb30Ba-
HUS 3TUX METOJIOB MPU MPOBEJACHUN XUMUKO-TOKCUKOJIOTHYECKOTO UCCIIEI0BA-
HUS B paMKaXx CyAeOHO-MEAUIIMHCKOM SKCTIEPTU3BI.
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1. OCHOBHBIE I'PYIIIIbI BEIIIECTB,
U30JUPYEMBIX JUCTUJUIAIMEHN,
B XUMHUKO-TOKCUKOJTOT'MYECKOM AHAJIN3E

BemiectBa, u3onupyemble AUCTAIUISIIUCH («IETydue SAbD»), MNPUHSATO

KJIACCU(DUIIMPOBATH COTJIACHO UX XMMHUYECKON MPHUPOJE C YUETOM MOJIEKYJISIP-

HOTO CTPOEHHMSI U PUCYTCTBYIOIIMX B MOJIEKYJI€ (DYHKIMOHATBHBIX TPYIIIL:

AimdaTnyeckue yrieBoI0poabl U UX raJJoreHoNnpou3BoAHbIE. METaH —
JI€KaH, IPyTUe aJKaHbl (M UX U30MEpPHI); XJI0pOPOopM, XJIOpaaruapar, ye-
THIPEXXJIOPUCTBIM YIIIEPOA, IUXJIOPITaH, TPUXJIOPATAH, TPUXJIOPITHUIICH,
TETPaxXJIOPITUIICH, METUIICHXJIOPUT U JIP.

Hukanyeckue ajakaHbl M MX TaJOreHONPOU3BOAHBIE: ITUKIONEHTAH,
IIUKJIOTEKCAH; TeKCAXJIOPIUKIOTEKCaH  JIp.

AJIKaHOJIBbI: annudaTUYECKUe CIIUPTHI: METAHOJ — TIEHTAHOJ;, TUOJIbI: ITU-
JICHTJTUKOJTb.

Adabaeruabl: GopManbIerui, aeTaabIerua U ap.

KeToHbI: anieToH, METHISTUIIKETOH U JIp.

Kap6oHoBbIe KHCI0TBI: MypaBbUHAsA, YKCYCHAs U JP.

ApoMaTuyeckue cOeJUHEHHsI: OEH30J, XJIOp-, aJKUJl-, HUTPO- U aMHHO-
POU3BOJIHBIE O€H30J1a (AHWIMH, HUTPOOEH30J1, TOJTYOJ, KCUIIONbI); (EeHO-
761 ((heHOT, KPe30IIbl, TEHTAXJIOPHEHOT U JIP., XJI0P(EHOTBI).

ToxcuuHbIe Ta3bl: MPOCTHIE Ta3000pa3HbIe BEIECTBA: XJop, GpTop u ap.;
JIETy4re OKCUIBI ¥ THAPHUIBI: yTaepoaa okcua (yrapHsiid Ta3), a30Ta JUOK-
cuj, GTOpOBOAOPOI, CEPOBOIOPO, CEIIEHOBOAOPO, apcHH, hochuH u ap.
BemecrBa, coaepikamide NUAHOTPYNILY: LWaHWJA Boaopoaa (Kamwus,
HATpUA); allETOHUTPUII, AKPUIIOHUTPUIL

Caoxubie 3Gupbl aIu(aATHYECKOT0 PSAa. aMUITHATPUT, aMHJIAIETAT.
Kuakue aakajgouabl: HUKOTHH, aHa0a3WH, MaXUKapIH, KOHUWH.

W3 »TOro cmmcka BemIEeCTB MpUKa3oM MUHHCTEPCTBA 3APaBOOXPAHEHUS

CCCP Ne 1021 ot 25.12.1973 r. (neWcTBYIOIIMM JO HACTOSIIETO BPEMEHH)

OIpPCACIICH TICPCUCHL BCUICCTB, 00s3aTeNIbHBIX K CY}I€6HO'XI/IMI/I‘I€CKOMY Huc-

CJICZIOBAHUIO TIPHU MPOBEICHUH 00111eT0 (HEHAMPABICHHOTO) MMOUCKA: CHHUJIbHAS

KHCIIOTA W €€ COCIUHEHHS, XJIOpOo(hOopM, XJIOPAITHIPAT, YETHIPEXXJIOPUCTHINA

yIJIepod, IUXJIOPATAH; METUJIOBBIMA, STUJIOBBIA, MPOINWIOBBINA, OYyTHUIIOBBIH,

aMUJIOBBIN CIIUPTHI; (popmMaibaerul, PeHos, KPe3oJbl.
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Takke B mepedcHb BKIIFOUYCHBI BEIECTBA, HEOOXOIUMOCTh ITOMCKAa KOTO-
PBIX BO3HUKAET B 3aBHCHMOCTH OT KIIMHHMYECKOW M CEKIIMOHHOW KapTHHEBI, pe-
3yJbTAaTOB THCTOJOTHYECKOTO, THCTOXUMHUYECKOTO HCCIIEAOBaHUS, OCOOCHHO-
CTCH TCUCHUS XUMUYCCKHUX PEAKIIMH H T. JI.: TETPAdTUICBUHEII, STUJICHTIINKOIIb,
aIleTOH, HUTPO- U TUHUTPOOCH30JIbl, aHWJINH, OCH301, KCHJIOJ, TOTYOJ, OCH3HH,
KEPOCHH.

«Jleryure sapl» 10 (PU3HUESCKUM CBOHCTBAM, B OCHOBHOM, IPEACTABIISIOT
co0oii JIeTydne KHIKOCTH (3a HCKIIOUYCHUEM XJIOpalTuapara, peHoia, calnlin-
JIOBOU KHCIOTHI, (pochopoprannyeckux coeauHeHuil). CrocoOHOCTh XUMUYEC-
CKHX COCAMHEHUN MEPETOHATHCS C BOJISIHBIM ITAPOM 3aBHCHUT OT UX (DH3NICCKHUX
cBoiicTB. C BOASIHBIM MapOM TEPETOHSIOTCS HEKOTOPBIC JKUIKOCTH, MPAKTHYE-
CKH HE CMEIIMBAIOIIUECS WM OTPAHMYCHHO CMEIIMBAIOIINECS C BOJOM, a3eo-
TPOIHBIE CMeCH. M3BECTHBI TaK)Ke BEIIeCTBAa (METaHOJ, ATaHOJ, alleTOH, yK-
CyCHasl KHCJIOTa, dTUJICHTIIUKOIb M Jp.), KOTOPhIE CMEIIMBAIOTCS C BOJON U

MIEPETOHSIOTCSA C BOJSHBIM TIApOM, HO HE O0Opa3yrT a3eOTPOIHBIX CMecel
(Tabm. 1).

Tabnuua 1
Pacmeopumocms «iemyuux s1006» 6 600e
Ne
i BemectBo PacTBopumocth B Boge npu 20 °C
1 Xnopodopm 0,82 %
2 | YeThIpEXXIJIOPUCTHIN YIIIEpO 0,08 %
3 1,2-nuxnopaTan 0,90 % (30 °C)
4 AMMITOBBIN CTTHPT 2,50 %
5 denon 8,20 %
6 AHUIMH 3,40 %
7 Hutpobenzon 0,20 %
8 MeTHIIoBBIi CIIUPT
9 OTUIIOBBIN CIIUPT CmemmBaroTes ¢ BOJIOM BO BCEX
10 CuHuIIbHAS KUCIO0TA OTHOIICHUSIX
11 AnieToH
12 XJopanruapar 474,0 r B 100 T BOzIBI
13 dopmaiberu1 10 40,0 %

XuMHUKO-TOKCHKONOrnyeckuii anaau3 (XTA) — 3To COBOKYNHOCTh Me-
TOJOB, TPUMEHSEMBIX JUIsl BBIJCICHHS, OOHAPYKEHUS M KOJIMYCCTBEHHOTO
OTIPE/ICJICHUS SIIOB U UX META0O0JIMTOB B OMOJIOTHYECKOM MaTepHuaje U Bellle-
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CTBEHHBIX JOKAa3aTEIbCTBaX OTPABICHUS. XUMUKO-TOKCUKOJIOTHYECKUN aHAIU3
BKJIIOYAaeT B ce0s: oTOOp Marepualia, MOJATOTOBKY MpoO, aHAIM3 Ouocpen u
OCTATKOB IPHUHATON KUJIKOCTHU, OPOPMIICHUE W MHTEPHPETALMIO PE3YJIbTATOB
UCCJIEJOBAHMSI.

O6bektamu uccnenaoBanusi npu XTA Ha «J1eTydue sab» SBISIOTCS: MOYa,
KpPOBb, IIPOMBIBHbIEC BOJbI JKEJIYJIKa, BHYyTPEHHUE OpraHbl (I€YeHb, MOYKHU, I'O-
JIOBHOM MO3T; MPU YeleHanpasieHHoM anHaiu3e ITOTOJHUTENbHO OepyT JIeTKOe,
CeNe3€HKy), APYTrue BEUIECTBEHHBIE JOKA3aTENbCTBA (TEXHUYECKUE KUJIKOCTH U
T. 1.).

Kpoev oTOHMparoT MyHKIMEH KyOWTaJIhbHOW BEHBI B CyXOW CTEpPUJIBHBIN
¢nakoH emkocThio 10—15 M mox npobky ¢ 1-2 kamsiMu pacTBopa renapusa.
@1akoH TOTYAC TE€PMETUYHO 3aKPbIBAIOT CHJIMKOHOBOM MPOOKOM U CONEpKU-
Moe nepememnBaroT. [Ipu 3a6ope KpoBu 00JIbLIIOE BHUMAHUE YNIESAIOT TIpery-
MPEXICHUIO MOMNAJaHusd B Mpo0y ATUIOBOrO CIUPTA, UCIOIB3YEMOTO JJisi 00-
pabOTKM  KOXHBIX TOKPOBOB, UYTO MOXET 3HAYUTEIbHO  YBEIUYUTH
KOHIEHTPALIMIO MOCIEIHEro B aHaIu3upyeMoM obpasue. [lockoabky npu KoM-
HAaTHOW TEMIIEPATYpPE KOHLEHTPALMSA 3TAHOJIA MOXKET 3HAYUTEIBHO YBEIUYH-
BaThCs M3-3a €ro HoBooOpa3oBaHus (B kpoBu — J10 1,0 1 B Mmoue — q0 0,5 1/1),
poObI XpaHAaT B xonoauibHuke npu 0 °C, a B ciiy4yae AJIUTEIbHON TpaHCIOP-
TUPOBKU — B TEPMOCE CO JIbJOM WJIA B 3aMOPOKEHHOM BHUJIE.

Mouy oTOMpPAOT B CyXH€ CTEpWIbHbIE (DIIAKOHBI W TOTYAC 3aKPBIBAIOT
npoOkoil. O0s3aTeIbHO OJJHOMOMEHTHOE B3SITUE KpPO8U W MOYU, UHTEPBAJ HE
noykeH npeBsimath 5—10 muHyT. KpoBb 1 MOUy OTOMPAIOT B IKCTPEHHOM TO-
pSIKe, TaK Kak OOJBIIMHCTBO «JIETYYHX $JI0B» OYEHb OBICTPO BBIBOASTCS JEr-
kumu. [Ipu HanMuuu B MOYE APOXOIKEBOM, OaKTepUaIbHON WM CMEIIaHHOMN
(b0pBI, 0COOEHHO Y JIHII, CTPAAAIOIINX CaXapHbIM THa0eTOM, Ja)e MpU XpaHe-
HUU B XOJIOAWJIbHHUKE B MPO0Oax BO3MOXKHO 00Opa30BaHUE 3TAHOJIA B KOHLIEHTPA-
uuu 6oiee 1 r/m.

Ilepumoneanvuyro 3cudkocms OTONPAIOT B CyXOM (PIakoH Tocie ee mo-
HOH 3BaKyallMy W3 OPIOIIHOM MOJIOCTH U u3MepeHus oObema. drakoH repme-
THUYHO 3aKPBIBAIOT.

CanvHuk U dHcupogylo Kiemuyamky OTOMPAIOT B OCOOBIX Ciy4asX INpHU
MIPOBEJICHUM TEPUTOHEATBLHOrO JAWanu3a. B mNpenBapUTENbHO B3BEIICHHBIN
¢dakon momeniaroT 1-3 T UCCEYEHHOW TKaHU, ()JIAKOH B3BEIIUBAIOT U YKYIIO-
PHUBAIOT.
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Pa3zoenvno oTOUparoT NepBy0 U MOCIEAHIO TOPLHIO HPOMBIGHBIX 800
xenynka. Texnuueckue ycuokocmu W Ipyrue BEIIECTBEHHBIE TOKA3aTEIbCTBA
JOCTABJISIIOT HA UCCJIEIOBAaHUE B OPUTMHAJIBHOM YNAKOBKE WJIM OTOMPAIOT BO
(h1aKOHBI U TIIATEIHLHO YKYTIOPUBAIOT.

[TIpo6BI MapKHUPYIOT C 00s3aTENBHBIM yKa3aHWeM (DaMUIuu, UMEHHU, OTYe-
CTBa IOCTPAJaBIIEro, AaThl U BPEMEHU 3a00pa, HOMepa UCTOpuH OoJie3Hu. B
HaIpaBJICHUU HA XMMHUKO-TOKCUKOJIOTHYECKOE MCCIEAOBAaHUE TAKKE YKa3bIBa-
I0T Ha3BaHUE JICUEOHOTO yUpekKJACHUS, BpEMsi C MOMEHTa OTPABJICHHUSI, ITPEBaA-
PUTENbHBIA JUarHo3 (HO30JOTMYECKUU WU CUHIPOMAaJbHBIN), MEPEUYCeHb HC-
CJIelye€MbIX BEIECTB, TPOBOJMMYIO TEpANUiO (MCIOJIb30BaHHBIE Tpenaparsl U
UX JI03bl), @ TAKXKE YKa3bIBAIOT (PaMUJIUIO, UMSI U OTUECTBO HAIPABJISAIOIIETO Ha
aHanu3 U ero padbounii TenedoHx.

Bce 00BbekThl XpaHITCs B XOJOAMIbHUKE, 3aMOPaKMBAHUE HE JOMyCKaeT-
csi. @IaKkoHbI OTKYIIOPHUBAIOT HEMOCPEJICTBEHHO Mepe uccienoBanuem. [1o pe-
3yJbTaTaM HcciaeqoBaHusl 0QOpPMIISIETCSl aKT CyJeOHO-XHUMHYECKOTO HCCIEN0-
BaHus (mpuiiokenue 1, 2).
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2. 130JIMPOBAHUE AJOBUTBHIX U
CUJIBHOJEVCTBYIOIMX BEIIECTB METO10OM
AUCTHIIIAIINU C BOAAHBIM ITAPOM

MeTtoinka N30 IMPOBAHUS SJOBUTHIX U CHITHHOJICHCTBYIOIINX BEIIECTB Me-
TOJAOM MUCTWIISAIMU C BOISHBIM MApOM pEaTu3yeTcs B THUIIOBOW JUCTUIUISIIH-
OHHOM JTabopaTopHO#l ycTaHOBKe (puc. 1).

Puc. 1. TIpuGop nmst neperoHKu ¢ BOJSTHBIM ITapOM
(1 — mapooOpazoBateinp; 2 —koy0a s HCCIeTyeMOro 00bEKTa;

3 — XOJIOJIUIIbHUK; 4 — IPUEMHUK JJIs1 TUCTUILIATA,
5 — BozsiHast GaHsl)

[TapooOpazoBarens (1) npencrarisier coOOil COCyZl C OTBOAHON OOKOBOM
TpyOKOM, KOTOpasi CIY>KUT JIJIsi COEAMHEHUS ero ¢ koybo (2). Jns ypaBHOBe-
IIMBAaHUS JABJICHUSI B TOPJIBIIIKO MapooOpa3oBaTesis BCTABISIETCS JIMHHAS
CTEKJISTHHAsI TPyOKa, JOXOAAIIas modTu 10 aHa. [lapaooOpa3oBaTens 3armoaHs-
10T BOJou Ha 1/3—-1/4 oObema.

Pesynbrarhl mpoBeaeHNUST HAPY)KHOTO OCMOTpPa OOBEKTa aHaIu3a BHOCST B
pabouuii xxypHain (npuioxkenue 1): macca (00beM) 00bEKTa, 1IBET, 3amax, Mpo-
3pavyHOCTh, HATMYUE U XapaKTep MOCTOPOHHUX BKIFOUCHHUM, TPUCYTCTBUE KOH-
CEPBUPYIOIIECH >KUAKOCTH, ILEIOCTHOCTh YIIAKOBKHU. 3aTe€M MPOBOIAT 00s3a-
TEJIBHYIO TIPEIBapHUTEIIbHYI0 TpolOy — ompenencHue pH cpeapl mo makMycy,
KOHT'O WJI YHUBEPCATLHOMY WHIUKATOPY.
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N3menbueHHBINA HCClieyeMbIil 0OBEKT MOMEIIAIOT B KPYIJIOJOHHYIO KOJIOY
(2), 3aKpbITYI0 KOPKOBOM MPOOKOI € IBYMsI BCTaBJICHHBIMU B HEE CTEKJITHHBIMU
TpyOKamu; ofHa U3 TPyOOK COTHyTa MO/ MPSAMBIM YIJIOM, OHa COEIUHSIET KOOy
c mapoo0Opa3oBaTeieM U JOXOIUT MOYTH 10 CAMOI0 JIHA KOJIOBI; Apyras — KO-
pOTKasi, COTHyTasl JBaXKbl B BUJe OYKBbI «II», coequusier Koady ¢ XOJIOANIb-
HukoM. Konba ycranoBieHa Ha BojisiHOM Oane (5). B kauecTBe nmpueMHMKa Ju-
CTHJUIATA UCIIOJB3YIOT KOHMYECKYIO KOJIOY (4) ¢ OTMETKaMHu YpOBHEH HY>KHBIX
00BEMOB.

[Tocne npoBeaeHUsT HAPYKHOIO OCMOTPa aHAIU3UPYEMBI OOBEKT CMELIU-
BAIOT C BOJOM OYMIIICHHOM /10 KamnuiieoOpa3HOi KOHCUCTECHIIMU M TTOMEIIAIOT B
KPYIJIOAOHHYIO KOJIOY, KOTOpas [OJDKHAa ObITh 3alojiHeHa He Oosee yeM
1/3 oobema. KonOy ycTaHaBIMBarOT Ha XOJOJHYIO BOJSHYIO OaHIO, COICPIKH-
MO€ TOAKHCISIIOT PAacTBOPOM NIABEJIEBOM WMIJIIM BUHHOW KHUCJIOTBI JO
pH = 2,0-2,5 u cpa3y e COeAUHSIOT C XOJOJUIBHUKOM M 3apaHee HarpeTbiM
napooOpazoBareneM. Jlamee mapooOpa3zoBaTeib W BOJSIHYIO OaHIO HarpeBaroT
1o kuneHusi. HarpeBanue BOASHONW OaHU PEryNUPYIOT TakK, YTOOBI MEPErOHKA
MIPOUCXOANIA OTHOCUTEIIBHO MEMJIEHHO, IPU 3TOM NPUEMHHUK JOJIKEH OBITh
oxnaxaeH. [locne oxkoHYaHUs AMCTWILISILMUA OT MapooOpa3zoBaTess OTCOEIU-
HSIOT KOJI0Yy ¢ OMoMarepuanom, mpeKpamaoT HarpeBaHue nmapooopa3oBaTeis u
BOJAAHOU OaHU.

[Ipu meperoHke ¢ BOASIHBIM MAPOM U3 MOJKHCICHHOTO OOBEKTa IMEPBYIO
MOPIUIO TUCTHIUIATA (B KOJMYECTBE 3 MJI) COOMPArOT B MPUEMHHMK, COJEpIKa-
it 5 % pacTBOp HATPUA TMAPOKCUIA, U UCCIEIYIOT Ha HAJIMYUE CUHUIBLHON
KHUCIIOTHI (IIMaHuA0B). [[Be mocnenyromue ppakiuu quctuiuiaTa (o 25 M) oT-
OUparOT B Ipyrue MPUEMHUKHN U UCTIONB3YIOT JJIsI OOHAPYKEHUS B HUX JIPYTUX
SJIOBUTBIX BEIIECTB, MEPETOHSIONIUXCS C BOJASIHBIM TapoM. Eciau kojgnuecTtBo
OMOJIOTHYECKOr0 MaTepuaia JOCTaTOYHO, TO JUIsl KOJMYECTBEHHOIO Ompesee-
HUS MPEANOYTUTENFHO OpaTh HOBYIO HABECKY UCCIIEAYEMOro 00BEKTA.

[Ipu aHanu3e 0ObEKTOB UCCIEAOBAHUS HA METAHOJ MPUEMHUK OXJIAXKJIAIOT
JBJIOM, MPU AHAJIM3€ Ha 3TAHOJI — BOJOMPOBOAHON BOJ0M. OXaxaeHUE MpUEM-
HUKA MO3BOJISIET MPEJOTBPATUTh MOTEPH METAHOJIA U 3TAHOJA 32 CYET UX HCHa-
peHus. BBUAY BBICOKOU JIETYYECTH YKCYCHOM KHUCIIOTBHI IIPU MEPETOHKE €€ CO-
ouparor B cocyn, coxepxammii 0,1 M pactBop eakoro Hartpa. Ilpwm
M30JIMPOBAHUM C BOJSHBIM [apOM BEILIECTB OCHOBHOT'O XapaKTepa U3 MOIIeIIO-
YEeHHOT0 00BEKTa AMCTHILIISAT COOMpPAOT B PACTBOP KHUCIOTHI XJIOPUCTOBOJIO-
POJTHOM.
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[loakucnenue Ouosormdyeckoro marepuaia a0 pH 2-3 Heobxomumo miis
NOCTUKEHUSI MAaKCUMAJIbHOW CTENEHW H30JIMPOBAHUSA TOKCUYECKUX BELIECTB.
[1pu 3TOM 3HaueHnu pH (OHO SABJISIETCA U303JEKTPUUECKON TOUKOM OeJika) Mmpo-
UCXOJIUT pa3pylIeHHEe KOMIUJIEKCa TOKCUMYHOTO BEIIECTBA C OEIKOBBIMU CTPYK-
TypamMu OMOJOTUYECKUX TKaHEH.

[Tonkucnenue win NoAIIeIauuBaHUE OMOJIOTUYECKOTO MaTepuasa 3aBUCUT
OT XapakKTepa H30JMPYEMOr0 TOKCHYECKOrO COEAUMHEHHUs. BblaeneHue coenu-
HEHUM, 00JIaal0IIMX KUCIOTHBIMH CBOMCTBAMHU, TPeOyeT KHUCIION peaKIuu cpe-
IIbl; COEMHEHMM, 00JIalatoIMX OCHOBHBIMU CBOMCTBAMHU — IEIOYHBIX WIIH
CTaOOKHUCIIBIX CPEJl; COCAMHEHNM, 00Iaqal0MMnX HEUTPAITbHBIMU CBOMCTBAMH —
KUCJIBIX WJIM HIEJIOYHBIX CPEIL.

[Tonkucnenue 6MONOrMYECKUX OOBEKTOB MOKHO OCYIIECTBIISATh KaK cClia-
OBIMH OPTaHUYECKHUMHU KUCIOTAMH, TaK U CHIIbHBIMH MUHEPAIbHBIMU KUCIOTAa-
Mu. Crabble OpraHUYEeCKHe KUCIOTHI (IllaBesieBasi U BUHHAS) UCIOJIB3YIOT JJIsI
MIPEOTBPAIEHUS PA3JI0KEHUSI JTAOUIIBbHBIX COCJUHEHHM, KOTOPhIE €CTECTBEH-
HBIM IyTeM OOpa3yloTcs B opraHu3Me (KOHBIOTAThl (PEHOJIOB C CEPHOW HIIU
[JIFOKYPOHOBOW KHUCJIOTaMH) WIM MOMaAat0T U3BHE (MPU OTPaBICHUU CUHWIIb-
HOM KHUCJIOTOM U ee coyisiMu). Mcronb30BaHle CUIIBHBIX MUHEPAIbHBIX KUCIIOT
HEO0OXOAMMO JIJIsl TPEAOTBPAIIEHUS JUCCOIUAIIMU OTPEIETIEMOr0 BEIlIeCTBa U
MEepPeBoJia €ro B MOJEKYJSIpHYIO (GopMmy (C ILEIbI0 IOJHOTHI H3BJICUCHUS).
Hanpumep, nipu neperoHke ¢ BOASHBIM MapOM KHUCIOThl YKCYCHOM HCIOJIb3Y-
10Tcst pocdopHas win cepHas KuUciaoTbl. OHU TPETOTBPAIAIOT €€ IUCCOIra-
LHUIO0 B BOAHOU CPELE.

[IpuMeHeHre MUHEpaIbHBIX KHUCIOT 00YCIOBICHO HEOOXOAMMOCTHIO pa3-
PYIICHUS] KOHBIOTATOB, OOPA3yIONIUXCS MEXKAY TOKCUYHBIMHU BEIIECCTBAMH,
MPOAYKTAMH X METa00JIM3Ma U SHJIOT€HHBIMU KUCTIOTaMHU.

[Tocne nmeperoHku ¢  BOJSHBIM MNApOM JKHAKOCTEH, HE CMEIIMBAIOIINXCS
C BOJOH, MOJTYYarOTCA AUCTUIUISATHI, KOTOPBIE Pa3eNaOTCs Ha JiBa closi (BOA-
HBIW CJIOH M CJION MIEpErHaHHOW XKHUIKOCTH).

B ocHOBe meperoHkr B3aMMOHEPACTBOPUMBIX BEUIECTB C BOJASIHBIM MapoOM
nexut 3akon /laanemona. CoriacHO 3TOMY 3aKOHY ofOuiee OaesjieHue napoe
cmecu (ynpy2ocms) pagHo cymme RApuuaiIbHuvlx 0asienuil (ynpyzocmeit) eé
KOMNOHEHM 08 npu 0aHHOI memnepamype:

P o0mmee = P BOJBI + P BeleCTBA)
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rae: P goqm — DapuuaibHOE JaBiaeHUE (YHOPYTOCTh) MAapOB BOABL, P ueiecrna—
napLUuagIbHOE JaBJIeHUE (YIpyrocTh) IapoB BEIECTBA.

IIpn HarpeBaHNM KOMITIOHEHTBI CMECH YBEJIMUMBAIOT YIIPYTrOCTh CBOMX Ila-
pPOB He3aBUCUMO ApyT oT Apyra. Koraa obmiee naBneHue J0CTUrHET atMocgep-
HOT'O U MPEBBICUT €70 Ha HE3HAYUTEIBHYIO BEIUYHNHY, CMECh 3aKUIIAET U HAYU-
HAeT NEPETOHATHCS, IPU ITOM TEMIIEPATYPA KUIIEHUS CMECH HUKE TEMIIEPATYP
KHUIIEHUS KaXKJI0ro M3 €€ KOMIIOHEHTOB B YMCTOM BHJE 3a CYET CIOKEHMS HUX
napHuaibHbIX JaBiaeHUl. [[0CKOJIBKY OJHUM M3 KOMIIOHEHTOB SIBJISIETCS BOJA,
TO BellecTBa OyIyT neperoHsaThes npu temmeparype Huwxke 100 C. OcobeHHo
yaA00Ha MEepEeroHKa ¢ BOJASIHBIM MApOM B T€X CllydasiX, KOrja U30JIUpyeMoe Be-
IIIECTBO MMEET BBICOKYIO TEMIIEPATypy KUIICHHsSI WJIU K€ pa3jaraercs Ipu CBO-
eil Temnepatype kuneHus. Hampumep, 4ToOBI NMEPEroHsATh aHWIMH B YHUCTOM
BUJIe, TpeOyeTcs HarpeTb ero Ao temneparypsl kunenus 184 °C, a B cmecu ¢
BOJIOW OH meperousiercs yxe mpu 75 °C.

Takke, npu NpoBeIeHUH CyI€OHO-XUMHUYECKOTO HCCIIEIOBAHUS CUIIbHBIM
HarpeB HEXEJATEJICH, TaK Kak IIPU BBICOKOM TEMIIEPATYPE MOXKET IMPOU30UTH
MOJITOPAHUE OPTraHUYECKUX BEIIECTB HCCIETyeMOro oObeKTa U oOpa3oBaHUE
CJIEIOBBIX KOJIMYECTB CUHUIIBHON KHCJIOTBL. DTO MOXKET IMPUBECTH K JIOKHOIIO-
JIOKUTEIBHOMY PE3YJIbTaTy UCCICAOBAHUS.

CBs3p MEXIy JIETYYECTBIO BEIIECTBA, T. €. €r0 KOJIWYECTBOM B OTIOHE,
[apLUUaIbHbIM JABJICHUEM U MOJIEKYJSIPHOM MacCOW Ul B3aUMOHEPACTBOPU-
MBIX BEILECTB BBIPAXKACTCA YPABHECHUEM

WB-Ba/ WBOZIBI = MB-Ba x PB-Ba/ MBO}ILI x PBO}ILII

rae: W — conepaHue BEIeCTBa WIM BOAbI B AUCTUILIATE, M — MOJIEKY-
JsipHas Macca KOMIOHEHTa, P — mapuuanbHOe JaBiieHuE (YIpyrocTb) MapoB
BEILIECTBA WUJIU BO/IbI.

OnHako B psijie ciiydaeB MOCJE MEPErOHKU ¢ BOASHBIM MapoOM JUCTUILISTHI
HE pa3leNIAIOTCS Ha YKa3aHHbIE BbIIIE ABa clos. {1 MHOTMX OpraHUYeCKUX
BEIIIECTB CIIOCOOHOCTH MEPETOHATHCS ¢ BOASHBIM MAPOM MOXKET OBITh OOBSCHE-
Ha 00pa3oBaHUEM C BOJIOM a3€OTPOIHBIX (HEPa3JACIHbHOKHUIISAIINX) CMECEH, CO-
CTaB KOTOPBIX HE MEHSIETCS MPU MEPETOHKE.

A3eomponnbimu  HA3bIBAIOTCS CMECH, y KOTOPBIX Map, HaXOASIIUKCS
B PABHOBECHU C KUJIKOCTHIO, B JIAaHHBIX YCJIOBHUAX 00JadaeT TEMH K€ CBOM-
CTBaMH, YTO M caMma XHUJIKOocTh. CocTaB a3e0TpONHOM cMecH (pacTBopa) COBIa-
JaeT C COCTaBOM IMapa, HaXOJMsIIerocss ¢ Hell B paBHOBecuH. IloaTo-
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MY a3€0TPOIHBIE CMECHU MEPETOHSIOTCA MPU MOCTOSHHOW TeMIeparype, Clelo-
BaTeJIbHO, OHM HE MOTYT OBITh pa3/efieHbl IEPETOHKOW B JIAHHBIX YCJIOBH-
sX. A3€OTPOTHBIE CMECH TAaK)KE€ HA3BIBAIOTCS TIOCTOSHHO KHUIISIIIUMH WU He-
pa3aeabHO KUIIALIIMMHI CMECSIMU (PaCTBOPaMH).

B caydae obpazoBanus ogHO(Da3zHON CHUCTEMBI (KHUIKOCTH PACTBOPUMBI B
BOJIE), €CIIM WHJWBUAYyaJIbHAasi TeMIepaTypa KUIICHHsS BelllecTBa HU3Kas (ale-
TOH, METHJIOBBIN CIIUPT), TO OHO MEPErOHSIETCSI OBICTPO U MOTHOCTHIO.

Ecnu )XuAKOCTH UMEIOT BBICOKYIO TEMIEPATYPY KUIEHHS], TO OOBIYHO IMOJI-
HOTa OTTOHKH He aocturaercs. [loaTroMy UHOTIA, ISl YAYUIICHUS IEPETOHKH C
BOJSHBIM TIAPOM HEKOTOPBIX BEIIECTB JOOABISIIOT TPETHUH KOMIIOHEHT, KOTO-
pBIl IPUHATO HA3bIBaTh «CeleKmueHbviM neperHocuyuxom». OH TMOBBIIAET 00-
IIyI0 YIPYTOCTh MAapOB B CHUCTEME U ATUM IO3BOJISIET CHU3UTH TEMIIEPATypy
KUIEeHUsT B cucteme. Hampumep, mpu U30JIUPOBAHUU MEPETOHKOM C BOASHBIM
apoM ATWIEHITUKOJA (Temneparypa kuneHuss — 197 C) B kauecTBe «cejek-
THBHOTO MEPEHOCUYHMKA» MCIOJIB3YIOT OEH30J, IIPU ITOM TeMIepaTypa Mneperox-
ku cHmxkaercs 10 118 °C. Ilpu meperoHke yKCyCHOM KHUCIIOTHI (TeMIieparypa
kunenust — 118 °C) B npucyTcTBUM TenTaHa TeMIepaTypa MeperoHKy CHUXKAET-
cs no 80 °C.

Temneparypa KuneHUsST HEKOTOPBIX TOKCHKOJOTHYECKH Ba)KHBIX COCIHHE-
1305071 17| a3€0TPOITHBIX PACTBOPOB (CMecei), KOTOpBIE o0OpasyroTcs
MIPU TIEPETOHKE C BOJSHBIM MAapoM, MMPUBEICHA B Ta0IUIIE 2.

Jlocmouncmea MeTo1a IEPETOHKU C BOJSIHBIM IMAPOM:
® [pU U3OJUPOBAHUM IPOUCXOJUT OJIHOBPEMEHHAS OUUCTKA AHAIU3UPYE-

MBIX BEILIECTB OT MOCTOPOHHUX COCIWHEHUN U (parMeHTOB OMOJIOTHYE-

CKOT'O MaTepuarna;
®  BO3MOKHOCTh M30JMPOBAHUS BEUIECTB, KOTOPHIE UMEIOT BBICOKYIO TEMIIE-

paTypy KHIICHHS, pa3jiararoTcs pu TeMIlepaType KUIIEHUS, HEPACTBOPUMBI

B BOJIE;
®  BO3MOKHOCTb M3BJICKATh BEIIECTBA PA3TUYHBIX XUMUYECKUX KIACCOB.

Heoocmamku MeTOoa TIEPETOHKU C BOASHBIM NIAPOM:
®  JUINTENIbHOCTb MPOBEJCHUS aHAN3A;

e  OOJBIION 00BEM TUCTUILIATA;

o HGO6XO)II/IMOCTB HCITIOJIB30BaHUA CHGI.II/IEUIBHOﬁ MOCYyAbI IJIA IICPETOHKH.
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Tabmauia 2
Du3uKO-XUMUYECKUE XAPAKMEPUCTIUKU O0BUMBIX U CUTILHOOCUCBYIOWUX 8eUeCms,

Jemydux ¢ 600AHbIM napom

Temneparypa | Temmeparypa
No Bemmectso KHNeHUsT WHIU- KHIIeHHSs ) o2, n20,
n/m BH/YAJIbHOIO a3e0TPONMHOM
Bemecrsa, C cMmecu, °C
L | Cummneiaz 25,65 : 0,68708 | 1,26136
KHCJIOTa
2 | Xmopodopm 61,1 56,2 1,4832 1,4459
3 | Xmopanrua-
pat 97,5 - 1,619 -
Yeroipex-
4 | XJIOPUCTHII 16,7 66 1,5950 1,4603
yTIAEPO/T
5 | luxyopatan 83,47 71,6 1,253 1,4448
6 | AueroH 56,1 - 0,7920 1,3588
7 | Metanon 64,7 - 0,7928 1,3285
8 | Oranon 78,39 78,15 0,78927 1,3611
9 | U3oamwuio-
BBIN CIIUPT 131,4 95,15 0,8120 1,4078
10 | [Ipomanon 97,4 87,72 0,8035 1,3850
11 | U3ompona-
HOJI 82,4 80,38 0,7855 1,3776
12 | Byranoin-1 117,4 92,4 0,8099 1,3993
13 | Byranoin-2 99,5-100 - 0,8060 1,3949
14 | N300yTaHoa 108,1 89,92 0,8027 1,3970
15 | DTuneHrmm-
KOJIb 197,6 - 1,1088 1,4316
1,132 (d*))
1,0576 1,5509
16 | denomn 181,4 99,6 (A", (n'lo)
KOCTb)
17| Yxeyeras 117,8 : 10492 | 1,3715.
KHCJIOTa
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3. HCCJIEJOBAHUME TUCTUJLJISATOB

Ilepen mpoBeeHHEM XUMHUYECKOTO HCCIEIOBAHUSI NUCTHUILISITOB 00s3a-
TEJILHO MPOBOMSIT UX HAPYKHBIA OCMOTp, oOpalas BHUMaHHUE Ha 3amax, mpo-
3pavyHOCTh, HAJIMYUE KaIlellb HA JTHE CKJISTHKU WJIM MACIITHUCTOM MUIEHKH Ha MO-
BEPXHOCTH.

[TonydyeHHbIE AUCTUIIIATHI KCCIEAYIOT IMyTEM MNPOBEACHUS XUMHUYECKUX
peakiuid. Kaxayro peakiuio mpoBosT B TpeX MpoOHpKax:
®  C MOJYYEHHBIM JUCTHILIATOM;
®  KOHTpPOJIb PEAKTUBOB (BMECTO UCCIEAYEMOTO JUCTUILISATA UCIOIB3YIOT BO-

Ty OYMIIECHHYIO);
® CO CTaHAAPTOM <JIETy4yero» fna (BMECTO HCCIEIyEMOro JUCTUIUISTA UC-

MOJIB3YIOT PACTBOP U3BECTHOTIO SIZIOBUTOTO BEIIECTBA).

Bce unccnenoBanus MpoBOAST B OJMHAKOBBIX YCIOBUAX IO OIMMCAHHBIM
HIDKE METOJMKaM. 3aKifoueHre o0 OOHapy’>KEHHWU BEIIECTBA JeJal0T Ha OCHO-
BAHUU PE3YJIbTATOB, MOJYYCHHBIX B TPEX MPOOUPKAX.

3.1. CuHHJIbHASA KHCJIOTA
(uMaHUCTBIN BOAOPOI, HUTPHUJI MYPABbHUHOI KHUCJIOTHI)

CununnbHas kucinora (HCN) mpexacrabiser co0oit GecrBeTHYIO, IMOABUXK-
HYI0 JKHJIKOCTh C 3allaxOM TOPbKOTO MHUHAI. TemIiepaTypa KHIICHUS —
25,65 °C; d*°, — 0,68708; n*’p — 1,26136. CmemmBaeTcst ¢ BOJOM M MHOTHMMH
OpPTaHWYECKUMH PACTBOPUTEIISIMH (CITHPTHI, IPUPHI, APOMATUIECKUE YTIIEBOO-
POJIBI, YETHIPEXXJIOPUCTHIN yTiaepoa u ap.). CHHUIIbHAS KUCIIOTa — cirabasi Kuc-
nota, K=1,32 - 10 (18 °C), 06pa3syer ¢ MeTalLIaMH COJH — YUAHUOBL.

B cBoOOIHOM W CBSI3aHHOM BHJI€ CHHWJIbHAS KHUCIIOTa BCTPEYAETCS B pac-
TEHUSX, Yallle BCEro B BUAC MIMKO3UAa amuraannHa. ConepXuTcs B KOKCOBOM
ra3e, TabagyHom apiMe. CHHHUIIbHAS KUCIIOTa 00pa3yeTcs Ipu TEPMUIECKOM pa3-
JIO’)KCHUH HAWIJIOHA, TIOJIMYPETAaHOB U JIP.

CHUHWIBHYIO KUCTIOTY MIPUMEHSIOT KaK ()yMHUTAHT, a TAKXKE B MMPOU3BOJICTBE
IIUaHWI0B, XJIOpIHaHa, aKPWIOHUTPHUIIA, aKPUIIATOB, aMHUHOKHCIIOT, THIAPOKCH-
HUTpUIOB. CHHUIIbHAS KUCJIOTA BBICOKO TOKCHYHA: 3aJICPKUBAET OKHCIIUTEIIb-
HbIE ¥ (pepPMEHTATUBHBIC MPOIIECCHI, CBS3BIBAET TE€MOTJIOOWH B ITHAHTEMOTJIO-
OWH, TMapajau3yeT AbIXaTeNbHBIA IIEHTP W BbI3BIBacT yAymbe. CrocoOHa
MIPOHUKATH YePe3 HEMOBPEKIACHHYIO KOKY.
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[uanuas! kanus U HaTpust (KCN, NaCN) — peareHTsI 11 W3BJICUCHHS Ce-
pebpa u 3070Ta U3 Py, PEaKTUBBl B KOMIUIEKCOHOMETPUUECKOM aHAJIU3€ IS
ompejeNieHus cepedpa, HUKENS M PTYTH, KOMIIOHEHTBI SJEKTPOJIUTOB JIs
OUHCTKHU IIJIATUHBI OT cepedpa U JyIsl rajlbBaHUYECKOTO 30JI0YEHUS U cepedpe-
HUsl. BEICOKOTOKCHUYHBI, BHI3BIBAIOT yAYIILE BCICACTBUE YTHETCHUS TKAHEBOTO
aeixanus. [Topomku u pactBopel KCN u NaCN obGmagaror pasnpakarommm
JICVICTBUEM HA KOKY.

KauyecTBeHHOE 00HApYKeHUE CHHUIbHON KHCIOTHI
1. Peakuyus obpazoseanusn depauncKoil 1azypu

Peakuus ocHoBaHa Ha ToM, 4uTO OT mpubasieHus xene3a (Il) cynbdara
HIEJIOYHOMY PacTBOPY LIMAHUAOB, oOpazyetcs xkene3a (Il) nuuanum, KOTOpPHI,
MIPH B3aUMOJICHCTBUH C M30BITKOM IIMAHUAOB, a 3aTeM skene3a (1) cynsdharom
WJIU XJIOPUJIOM, 00pa3yeT OEpIMHCKYIO J1a3yph:

HCN+ NaOH — NaCN + H,O
2NaCN + FeSO, — FC(CN)Z + Na,SO,
Fe(CN)Z +4 NaCN — N&4[Fe(CN)6]

3Na4[Fe(CN)6] + 2F€2(SO4)3—> FG4[F€(CN)6]3 + 6Na,S0O,
OepauHCKas 1a3ypb

® | MJ HCCIIELyeMOTo pacTBOpa NOALIEIaYnBarOT 5 % pacTBOPOM HATPHS
ruapokcuaa u ao6asmstor 1-3 kammu 40 % pactBopa skenesa (1) cynawdara,
conepikamiero ciennl xkenesa (1) cynbdara. Cmech B30aITHIBAIOT, HATPEBAIOT
IIOYTH JI0 KUIIEHUS, a 3aTEM OXJIAXKJAIOT J0 KOMHATHOM TemmepaTypbl U IO
karmsiM 100aBisioT 10 % pacTBOp KUCIOTHI XJIOPOBOAOPOAHOM A0 CIIa0OKHC-
noit peakuuu (pH 3—4). [losiBneHue cuHero ocajka Wik CUHEH OKPacKU yKa3bl-
BA€T HAa HAJIMYUE CUHUIIbHOMN KHUCIIOTBHI.

[Ipu mManbpIx KOJWYECTBAX CUMHWJIBHOW KHCIIOTHI B PACTBOPAX OKpackKa mo-
ABJISIETCA TOJBKO 4epe3 24—48 yacoB, TaK KaKk B IMPUCYTCTBHUM OPraHUYECKUX
PAcTBOPUTENIEH MPHU COJEPKAaHUU CIEAOBBIX KOJWYECTB CHUHHWIIBHOW KHUCIOTHI
0CaJIOK OEPIIMHCKOM JIa3ypyu MOXKET BbINaAaTh MEAJICHHO.

UyBCTBUTENBHOCTh peakiuu — 20 MK CUHUJIBHOM KUCIOTHI B 1 mu pac-
TBOpa. Peakuus crneunduyuHa M UMEET MOJIOKUTENbHOE CyAeOHO-XUMHUECKOE
3HAYCHHUE.
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2. Peakuus obpazosanus pooanuoa scenesa

Peaxiiust ocHOBaHa Ha 00pa30BaHMK POJAHK/IA [IPU HATPEBAHUU [IHAHHUIOB
C pacTBOpOM aMMOHHUsI monucyibduaa. [Tpu npudaBIeHUN K pacTBOpPY Kelesa
(111 xmopuaa nosiBisgeTcs kpoBaBo-KpacHas okpacka (Fe(SCN)s):

KCN + (NH4)282 — KSCN + (NH4)2S
3KSCN + FeCl; — Fe(SCN); + 3KCl

e K 2-3 My mccrmeayemoro pactopa npudasistor 3—5 kamens 10-20 %
pacTBOpa aMMOHHUSI TOJHCYIb(UIa U CMECh YIIAPUBAIOT HA BOJISHON OaHe 10
MUHHUMaJIBHOTO 00beMa. K ynmapeHHOH KHAKOCTH MO KarisiM 100aBisitoT 8 %
pPacTBOp KHUCJIOTHI XJOPOBOJOPOJHON N0 Kucion peakiuu (pH 3—4), a 3arem
npubasisiroT 1 kammo 10 % pactopa kenesa (1) xnopuna. [TosBaeHue kpo-
BAaBO-KPACHOW OKpACKM YKa3blBa€T Ha HaJIM4YMe LMAHUJIOB B pacTtBope. Ilpum
B30QJITBIBAHUM OKPALIEHHOTO PacTBOpPA C JUATUIOBBIM 3(DHPOM OKpacka Iepe-
XOJIUT B (PUPHBIN CIIOH.

[Ipenen obHapykenust — 10 MKr CUHUIILHOM KUCJIOTHI B 1 ML

3. Peakuyus obpazoeanus 6eH3u0UHOBOU CUHU

Peakums ocHoBana Ha ToM, uto conmu meau (ll) ¢ mmanumamm oOpasyroT
maurad (CN),, mpu B3auMOICHCTBHH KOTOPOT'O C BOJOW BBIACISICTCS KHCIOPO/I,
okucisronuii 6eH3uauH. [IpoayKkToM okuciieHus] OEH3UMHA SBIIIETCS OCH3U-
JIMHOBAs CMHb, OKpalllcHHasl B CHHUH 1IBET:

2HCN + Cu(CH3COO0), — Cu(CN), + 2CH,COOH
CU(CN)2 — (CN)2 + 2CuCN
(CN)2 + H20 — O + 2HCN

avaY
2H,N Q Q NH,+O+2HX —» <: : 2HX+H,0
OO~ EE-

BeHauaMHoBas cuHb —

17



https://lwww.twirpx.org & http://chemistry-chemists.com

J1J1sl BBIMIOJTHEHUST PEAKIMK UCTIONB3YIOT MHAMKATOPHYIO OyMary, CMOYeH-
HYIO paCTBOpAMH arleTaTa Meau 1 OCH3UINHA.

e K 2-3 mn uccneayemoro pactBopa npubasistor 1 mu 10 % pactBopa
KUCJIOTH BUHHOW. Konly cpa3y ke 3akpbIBaloT MPOOKOW, K KOTOPOH IPUKpETI-
JIeHa BIAXHAS MHINKATOpHas Oymara'. Jlamee Konby HArpeBAIOT HECKOIBKO
MUHYT Ha BOJsHOM OaHe. IIpu Hanuuuu B nmpoOe CUHWIBHOW KUCJIOTHI WM €€
coJieit Oymara CHHEeT.

4. Peakyusa ¢ NUKDUHOBOIU KUCTIOMOUL

e K 1 wmn menoyHoro jguctwiuiara nOpubaBimsiror 1 M
0,5 % pacTBOpa MUKPUHOBOW KUCJIOTHI M CJIETKAa HAarpeBaroT Ha BOJSHOW OaHeE.
[Ipu HaNMMYUKM IMAHUAOB PACTBOP MPUOOPETAET KPACHYIO OKPACKY:

OK
N/OH
ON \H
L NH ,
N=—C C\O
NO

2

[Tono0HYI0 OKpacKy C MUKPUHOBOW KUCJIOTOM JAtOT U HEKOTOPHIE JPYTrUe
BeIlleCTBA (QJIbJACTHU/IBI, alleTOH, CyAbPuThl u Ap.). [loaTomMy peakius umeer
TOJIbKO OTPUIIATETFHOE CY/Ie0HO-XMMHUYECKOE 3HAUCHUE.

5. Oonapysicenue yUAHUOO08 MEMOOOM MUKPOOUhpy3uu

OO6HapyKeHre CUHWIBHOW KUCJIOTHI U €€ CoJiel MeTOA0M MUKpOoAu(dy3uu
OCHOBAHO Ha PEaKIMM C MTUPUAUHOM U 6apouTypoBoitl kuciaoron. CyTh peakiuu
3aKJIIOYACTCSl B PACIICIUICHUH MUPUAMHOBOIO IUKJIA MPU JACHCTBUHU XJIOpAMHU-
Ha T B IIETOYHON cpesie ¢ 00pa3oBaHUEM MPOU3BOJHOIO TIYTaKOHOBOI'O ajlb-
Jeruja.

[Ipon3BogHOE IIIyTAaKOHOBOTO aJIbJIETH]Ia — MAJIOYCTOMYHNBOE COCTMHECHHUE,
KOTOpPOE B PE3yJbTaTe TUJIPOJIM3a MPEBPAIIACTCAd B TNIyTAKOHOBBIN albICruj,
CYIIECTBYIOIIMKA B JIBYX TayTOMEpHBIX ¢dopmax. [ TyTakOHOBBIN albIeruj 3a-

1HpI/IF0T0BJ'IeHI/I€ WHJIMKaTOPHOIN Oymaru: TroToBsT pacTBop, coxepxamuit 0,286 r mean anerata B 100 mi Boasl (pac-
TBOp A), U HACBIIIEHHBIH pacTBOp OeH3uamHa anerara. K 47,5 Ml HacCBIIIEHHOTO pacTBOpa OEH3MIMHA aneTara Mpu-
6asisttor 52,5 mi Boas! (pactBop b). 3arem cMmemmBaroT paBHbIe 00beMbl pacTBOpoB A u b. B artoii xuakoctn cmaun-
BAIOT MOJIOCKH (PMIBTPOBAILHON OyMaru, KOTOpbIE BHICYIIMBAIOT Ha BO3/IyXeE.
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TE€M KOHJEHCUPYETCs ¢ 0apOUTYypOBOM KHUCIOTOM C 00pa3oBaHUEM OKpallIeHHO-
ro COCAMHEHUS:

C
A VA

TayTOMEpPHasi popMa IIyTaKOHOBOTO aJIbJIETuaa

e Bo BHemHIOW Kamepy npubdopa aisg MUKpoaud@ysun BHOCAT 2—4 M
KpoBU Wi MouM (Wi 1 r romoreHara Tkanu), nmpudasisitor 3—4 xamnu 10 %
pacTBOpa KHCIOThl cepHOl. Bo BHYTpeHHIOIO Kamepy npubopa MOMEnaroT
3,3 M1 0,1 monb/n pactBopa HaTpus ruapokcua. [Ipudbop MiIoTHO 3aKphIBAIOT
KPBIIIKOW M OCTaBISAIOT Ha 3—4 4 IpW KOMHATHOM TeMIieparype. 3aTeM u3
BHYTpeHHEHN Kamepsl OepyT 1 mit sxkuakoctu, npubasisitoT 1 mut 0,1 moub/n pac-
TBOpa HATpus THAPOKcHAA, 2 Ma 1 Monb/I pacTBopa HaTpus ruapodocdara u
1 M7 0,25 pactBopa xsnopamuna T. JKuakocTs B30anThIBAIOT U yepe3 2—3 MUHY-
ThI IPUOABIISIIOT 3 MJI PEAKTHBA, COJIEpKAIIEro 0apOUTYPOBYIO KUCIOTY U IH-
prmua’. CMech B3GANTHIBAIOT M OCTAaBISIIOT HA 10 MuHyT. [TosBICHHE KPAaCHO!
OKpAaCKH yKa3bIBA€T HA MPUCYTCTBUE LIMAHUIOB B UCCIIEAYEMOU KUIKOCTH.

6. Peakyusn oopazoeanus cepedpa yuanuoa (MUKpOKpUCmMA1u4ecKan)

YacTp TUCTHIIIATA UCHAPSIOT M OCTATOK MEPEHOCIT Ha MPEAMETHOE CTEK-
70. K cyxomy ocrarky go6asistot kammo 10 % pacTBopa KUCIOTHI a30THOM, 110
onnoi karte 1 % pactBopa cepebpa HuTpata. [log MUKpockomomM HaOIIOIAOT
00pa3oBaHKWE KPHUCTAUIOB B BUJE JJIWHHBIX MIJ M CPOCTKOB M3 HUX TOJyOOTO
1BeTa:

NaCN + AgNO; — AgCN| + NaNOs

IIpenen o6Hapyxkenus — 0,1 MKr CHHHUIBHOH KHCIIOTBI B HMCCIICTYEMOM
npobe. Peaknus nmpuMeHMMa B MPHUCYTCTBHH MPOAYKTOB THHUJIOCTHOTO Pasiio-
JKEHUS 00BEKTA.

?PacTBop GapGHUTYpPOBOIl KHCIOTHI B TMPHAKHE. B Konby BHOCAT 3 T 6apOUTYpOBOIl KHCIOTEI, IPUOABIAIOT 15 MII CBe-
XKEMeperHaHHOTO MUPHUAMHA M 3 MJI KHUCJIOTHI XJIOPOBOZOPOIHOI KOHIEHTpHpOoBaHHOW. ComepsKUMoe KOJIObI XOPOIIOo
B30aNTHIBAIOT, MPUOABISIIOT BOLY OYMIIEHHYIO 10 50 MiI M QUIBTPYIOT. DTOT PEaKTHUB MCHONB3YIOT CBEKEIPUIOTOB-
JICHHBIM
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KosnuyecTBeHHOE onpe/eieHue

JIJis1 KOJIMYECTBEHHOTO OMPEICIICHNs U30JIMPOBAHNE CUHWJIBHONW KHCIIOTHI
MPOBOJAT U3 OTACIBHON HaBECKU OMOJOruyeckoro marepuana. I[leperonky Be-
YT IO TeX TOp, MOKa TMOCECIHSSI MOPUUs AUCTUIUIATA HE TEPECTaHeT J1aBaTh
peakiuu o0pa3zoBaHus OepirHCKOU Jasypu. [Ipu uccnenoBanuu cBeXero Ono-
JIOTUYECKOT0 MaTepHalia MOXXHO MCII0JIb30BaTh TUTPUMETPUUICCKUA U (HOTOKO-
JIOPUMETPHUECKHUIA METOIbl aHAIIH3A.

Aprearomerpuuyeckuii_Meron (meroa Pogabsrapaa). Mcnonsiyercs npu

COJIepaHUU CUHWIBHOM KUCIOoThl Oosiee 1 mMr B 100 r ucciaeayemoro oobexTa.
W3 HaBeckn 0OBEKTa CHHWIBHYIO KHUCJIOTY HU30JMPYIOT METOAOM IEPErOHKH C
BOJSIHBIM TApOM, JAUCTUJUIAT COOUPAIOT B MPUEMHUK, B KOTOPOM HAXOAHUTCS
pacTBop cepebpa HuTpaTa (KOHIIEHTpals pacTBopa cepedpa HUTpaTa MOJ0u-
paeTcsi B 3aBUCUMOCTH OT KOJIMYECTBA CUHUWJIBHON KUCIIOTHI):

HCN + AgNO; — AgCN| + H,0

HemnpopearupoBaBiinii HUTpaT cepedpa OTTUTPOBBIBAIOT PACTBOPOM aM-
MOHHUS THOIIMAHATA, UCIIOB3Ys JKEJIe30aMMOHHMEBbIC KBACIIBI B KAUECTBE MH]IH-
Karopa:

AgNO; + NH,CNS— AgCNS| + NH4NO;
NH,CNS + NH4Fe(SO,4), — Fe(CNS); + 2 NH,4(SO,),
(KpacHOE OKpaIlluBaHUE)

dDoTokoa0puMeTpryYeckuii_Metoa. OCHOBAaH Ha peaklnu 00pa30oBaHUSA

MOJIMMETUHOBOTO KPacUTENsl C TMOMOIIbI0 MUPUIUH-OCH3UINHOBOTO PEaKTH-
Ba.l My mIepBOM MOPIMU AUCTWLIATA MOMENIAIOT B KOJOPUMETPUUECKYIO MPO-
oupky emkoctbio 10 mi, mobasmsitor 1 mu 10 % pacTBopa TPUXIOPYKCYCHOM
KHUCJIOTHI, NepeMennBaroT. [1o kamisiM BHOCAT pacTBOp OpOMHOM BOJIBI JI0 KeJ-
TOr0 HEMCYE3ALIEr0 OKPAIIMBAHUS KUJIKOCTH. CMECh OCTaBISIOT MPU KOM-
HATHOM TeMIiepaType Ha 5 MUHYT. 3aTeM 1o KariaM no6asisitot 0,5 % pacTBop
rujjpazuHa cyibdara 10 00ECUBEYMBAHUS >KUIAKOCTU U JIOMOJTHUTEIBHO EIIIe
1 karIo TOro e peakTuBa, nepeMemuBaroT. [IpudaBnsaoT 2,5 M OUpPUIUH-
OCH3MIMHOBOTO PEAKTHBA, BHOBH MepeMemuBaroT. Yepes 15 MUHYT U3MepsioT
ONTUYECKYIO MJIOTHOCTh MOJYYEHHOIO0 PAacTBOpPa C MOMOIIbI0 (OTOIIEKTPOKO-
JIOPUMETPA B KIOBETE C TOJIIMHON €0 5 MM U JInHE BOJHBI 530 HM. B kaue-
CTBE PacTBOpa CPABHEHHUS HUCMOJIB3YIOT CMECh PEaKTUBOB. OmIMOKa METOAUKU
HaxoJuTCA B mpeaenax +5—6 %.
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3.2. AIKWJITAJOreHUAbI

AJIKUIITAIOT€HUIBl HAXOJAT MIUPOKOE MPUMEHEHHUE B JIAKOKPACOYHOU, KO-
KEBEHHOM, AJIEKTPOTEXHUUECKOH, (papMaIieBTHUYeCKON MPOMBIIIJIEHHOCTH. AJ-
KWJITAIOTCHUABI MPUMEHSIOTCS KaK MIaCTU(PUKATOPBI, MOHOMEPHI U COTOINME-
pbl B IPOU3BOACTBE MOJMMEPHBIX MAaTepUanaoB. MCHONB3YIOTCS B KadyeCTBE
PacTBOPUTEIICH, B TOM UHUCIE, i1 00€3KUPUBAHUS U IKCTPATrUPOBAHUS KUPOB
¥ 3(PUPHBIX Macel, XJaJareHToB, MECTUIUI0B, B OPraHMYECKOM CHHTE3€, MpHU
MPOM3BOJICTBE KAyUyKa, PE3UHOTEXHUUECKUX U3ECITUN.

[Toutn BCe XJIOPNPOU3BOJHBIE AJIKAHOB — ONACHBIE s1bl. MakcuMalIbHAas
CMEPTHOCTb OTMEYAETCS IIPU OTPABICHUIX XJIOPOPOPMOM, YETHIPEXXITOPUCTHIM
yrieponoM, 1,2-nuxnopstanoM. B kapTuHe oTpaBieHus noMumo ¢asbl HApKoO-
3a, KOTOpasi MPOSBISIETCS MPEUMYILIECTBEHHO MPU UHTATSLUOHHBIX OTPABJICHHU-
X, BBIACISIOT U TOKCHMYECKYH0. Tokcudeckas ¢asa, MpoTeKarolas ¢ mopaxe-
Huem niedenn, mnodek u I[IHC, HauOonee BbIpakeHa TMpU MpUEME
XJOPHPOU3BOAHBIX AJKAHOB BHYTPb, HO OTMEYACTCs U IPU APYTUX MYyTAX I10-
CTYIUICHUSI. TOKCMYHOCTh XJIOPIPOU3BOJHBIX AJTKAHOB YCUJIMBAETCS MPU OJTHO-
BPEMEHHOM WJIM MPEABAPUTEIHHOM JCHCTBUM 3TAHOJIA, KaK IMPU WHTAIALUU,
TaK YU [PU BHYTPHXKEITYIOYHOM BBeJIeHUU. [loTeHImpyroliee qelcTBUE OTMEYa-
€TCs MPU KOMOHMHAIIMKU XJIOPIPOU3BOJHBIX aJKAHOB U C JPYyruMu anudaruye-
CKUMH CIIUPTAMMU.

Ycunenue 3arps3HeHus OKPYKAKOMIEH Cpellbl XJIOPIPOU3BOAHBIMU yIJIE-
BOJIOPOJIOB — BEPOSTHAS MPUYMHA POCTA PaKOBBbIX 3abosieBaHuil. OHU TOCTY-
MAIOT B OPTaHU3M IIPU UHTAISLHAU, IEPOPATBHO, YepPEe3 KOKHBIE TOKPOBBI.

Onpenenenue JeTy4yux XJIOPIPOU3BOIHBIX ATKAHOB B BBIIBIXa€MOM BO3-
IyXe OCHOBAaHO Ha IIocienoBareabHOM npuMeHeHun [I'X wu  mace-
CIIEKTPOMETPUMU. Hcnonb3yror TaKXKeE KX 151 XpoMaTo-Macc-
CIIEKTPOMETpUYECKUN MeToA. JlJIsi onpeaeneHnst XJIOPIPOU3BOIHBIX AJIKAHOB B
BOJIC MCIOJIB3YIOT MeTOJIbl ['X u criekTpodhoTOMETprU, B OMOJIOTHUYECKOM Ma-
tepuanie — TCX, I'X u macc-ciekrpoMerputo. COXpaHsSIOT 3HAUEHUE METO/IbI,
OCHOBaHHbIC Ha peakuuu DyKrMBapa — OKpalluBaHUE pacTBOpA MUPUIMHA TIPU
B3aUMOJICHCTBUHU C XPOIPOU3BOIHBIMU YIJIEBOJOPOAOB B IIEJIOUYHOU CpEE.
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3.2.1. Xuopogopm (TpUXJI0PMETAH)

Xnopopopm (CHCI3) mpencraBiasier coOoii OECHBETHYIO MPO3PAYHYIO
KHUJIKOCTh C PE3KUM XapaKTEPHBIM 3alaxoM, CJIAJKOBAThIM, XI'YIHMM BKYCOM;
Temmeparypa kumenns — 61,1 °C; d*°, — 1,4832; n® — 1,4459; oGpasyer azeo-
TPOITHYIO CMECh C BOJIOM (TemiiepaTypa kutenus — 96,2 °C, 97,4 % xmopodop-
Ma). Ucnons3yroT xjiopodopm, rIaBHbIM 00pa3oM, ISl MPOU3BOJCTBA XJIaJ0Ha
22, KaK pacTBOPHUTENb, XJIQJareHT, B CHHTE3€ JICKAPCTBCHHBIX Cpe/ICTB. PaHee
MPUMEHSJICS B MEIUIIMHE KaK CPEJICTBO ISl HAPKO3a.

XmopodgopM HEroprod, Ha CBETY paszjaraercs, 0COOCHHO MPU KOHTAKTE C
OTKPBITHIM IJITaMeHeM, 00pa3ys (ocred. O6anaer renaToTpoOIHbIM, HeQPOTOK-
CHYCCKUM M KapJIWOTOKCHYECKHM JCHCTBHEM; BBI3BIBACT KAHIICPOTCHHBIA H
MyTareHHbId () PEKTHI; pa3apakaeT CIU3UCThIE 0OO0TOUKH.

Ka4vecTBeHHOE 00OHApYyXKEHUE

1. Peal('l{ll}l omuienjieHusl amomoe xjiopa

CnupToBBIM pacTBOP IIEIOYH MPU HArPEBaHUM C XJOPO(GOPM OTIICTUISIET
aTOMBI XJIOpa, KOTOpPbIE 0OHAPYKUBAIOT C TOMOIIBIO PEAKIMU C cepedpa HUT-
paTom:

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

e B npo6upky BHOCAT 1-2 Mi1 uccneayemoro pactBopa u 1 mi 10 % crimp-
TOBOTI'0 pacTBopa Hatpus rujipokcuaa. [[poOupKky OoCTOpPOKHO HArpeBaroT B Te-
yenue 3—5 munyT. [locne oxnaxaeHus: peakiiuoHHYI0 cMech oAkucsitoT 10 %
pPacTBOPOM KUCTOTHI a30THOM 10 pH 3—4 u mpubasmstor 1-2 xam 1 % pacTBopa
cepeOpa Hutpara. [losiBisercst Oenblii 0CcagoK, pacTBOPUMBII B pacTBOpE aM-
Muaka. [lapamnensHo mpoBoAST MpoOy B TEX ke YCIOBHAX ¢ 1 MII UCciemyeMo-
ro pacTBOpa W HATPUS TUIPOKCUIOM, HO O€3 HarpeBaHus (7S UCKIIOYCHUS
MOHOB XJIOpa B UCCIIEyEMOM PacTBOpE).

Peakmus He crenmduyHa, SABISETCS OOIICH ISl BCEX XJIOPIPOU3BOIHBIX.
UyBCTBUTENBHOCTD peakiuu — 0,2 Mmr.
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2. Peakuus c pezopuunom 6 wienounoil cpeoe

[Ipu B3aumojeiicTBUM XxJI0podopMa ¢ PE3OPIUHOM MPOUCXOAUT PEAKIIMS
KOHJICHCAIIMW, COIPOBOKIAIOIIASCA TMOSBJICHUEM PO30BOM WM MAJIMHOBOM

OKpacCKu:
OH OH OH
CHCI, 2HOH
-HCI -2HCI -H,0
OH OH GH
H HCCl, HC -0
on
OwvxnopMeTunpe3opUvH
9]
H OH
OH o
OH
Q HOG KeTo-gpopma Q
-H,Q  Peopumka HC
OH

HC=O
HC

3.4 - gurnapokckubenzansaenin

e B npobupky BHOCAT 1 MJI MccleayeMoro pactBopa U 1 M1 CBEKENPHUTO-
TOBJIEHHOTO pacTBopa pe3opunHa B 10 % pactBope HaTpusi rujipokcuaa (roto-
BUTCSI HEMIOCPEJCTBEHHO IEPE]] UCIOIb30BAHUEM: JJI 3TOIO CMEIIMBAIOT PaB-
Hble 00BeMbI 10 % pacTBopa pe3opuuna u 10 % pactBopa HaTpus THAPOKCHUIA).
[Tocne HarpeBaHust MPOOUPKU HA KUTIAIIECH BOAsSHON OaHe B TeueHue 5—10 MuH.
MOSIBJISIETCSL PO30Basi MJIM MaJIMHOBAsi OKpacka.

[TapaniensHO BBIMOMHSAETCS KOHTPOJIbHAS Mpoba («CIEToi» OMbIT), Ieb
KOTOPOM 3aKJII0YaeTCs B UCKIIOUEHUH OLIMOKH 32 CUET MPOAYKTOB OKUCICHUS
pe30pLHHA, OKPAIIEHHBIX B 3€JICHBIA IIBET U MACKUPYIOIINX PO30BOE OKpallu-
BaHMUE.

Peakuus He cnenuduyHa, ee 1al0T BCE XJIOPNPOU3BOIHBIE, KPOME JTUXJIOP-
aTaHa U popmManbaeTHaA.

3. Peaxkyus obpazoeanus uzoHumpuia

XnopohopMm ¢ IEPBUYHBIMU aPOMATHYECKUMU aMHUHAMUB IIETIOYHON Cpe-
Jie TIpU HarpeBaHUM 00pa3yeT U30HUTPUJI, KOTOPBIN UMEET HENPUSTHBIN 3amax.
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NH, N=C A\

e K 1 mu uccrnenyemoro pactsopa npuOasisaroT 10 kameiab BOJHOTO pac-
TBOpA aHWJIMHA, HArPEBAIOT Ha BOJIHOU OaHe 1-2 MuHyTHI. [losBsieTcs pe3kuii
pa3apakarolvi 3anax N30HUTPUIIA.

Peakuus He cnenuuyHa, ee Jar0T BCE XJIOPIPOU3BOAHbBIE, 38 UCKIIIOUECHU-
€M JUXJIOpITaHA.

YyscrTBuTenbHOCTh peakiuu — 0,01 mr.

OCTOPOXHO!

1. Peaxuuto npoBOJIUTH TOJIBKO MOJ TATOM, MPOOUPKY U3 TATH HE BHIHOCHUTB!
2. PeakunoHHy10 cMeCh HE BbUIMBATh B pakoBUHY! [[1s1 pa3ioxeHuss H30HUT-
puia B npooupky n006aButh 10 % pacTBOp KUCIOTHI CEPHOM U MPOKHIIS-

TUTb O UCUE3HOBEHUS 3araxa.

4. Peaxuus @yoscusapa

Peaknus ®@ymkuBapa ocHOBaHA Ha B3aMMOJCHCTBUU Xjopodopma (1 aApy-
I'HX TOJHMTAIONIHBIX COCAMHECHUN) ¢ MUPHUIUHOM B MPUCYTCTBUU IIEI0YH. B
pe3ynbTaTe peaknuu xjaopodopma ¢ TUPUAMHOM 00pazyeTcs CoJib MTUPUIAUHUS,
KOTOpas MoJi BAUSHUEM IIEJI0UH IPEBPAIIACTCS B MPOU3BOJHOE ITYTAKOHOBOTO
anmpaeruga (1), mociae ruaponn3a KOTOPOTO 00pa3yeTcss WMEIOIIMKA KETYIO
OKpacky rinytakoHoBbI# aabaerun (11):

CHCI, + ‘ - ‘
= +
i |
Cl
et
Cl
H
| M nos M
CI-C-NH-CH=CH-CH=CH-C_ — 22 ,"C-CH=CH-CH,-C
| \O O/ \O

Cl I Il
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Peakumst @ymxuBapa omrcaHa B ABYyX BapuaHTax: | BapuaHT — HaOJrO/a-
10T OKpacKy oOpa30oBaBIIETOCS TIyTaKOHOBOTO aJIbJIETH/Ia; 2 BapuaHT — K 00pa-
30BaBIIEMYCS TIyTAaKOHOBOMY alIbJIETHUAY MPUOABIISAIOT apOMaTUUYECKUN aMUH
WIH JIPYyTO€ COSMHEHUE, COJIepIKaIlee MOABMKHBIA aTOM BOJIOPO/Ia, TOCTE de-
ro HabJIIOAAI0T OKPACKY.

H Y /H N
C'CH=CH‘CH2‘C +2C6H5'NH2_’
O/ \o A
HUNMWH
I H/C"3 %\H
N N

AvaHunrnyTakoHOBbIN anbaervz

e K 2-3 My uccienyeMoro pactsopa npuOaBisioT 2 MJ CBEXeNeperHaH-
Horo nupuauHa u 2 mi 10 % pactBopa Hatpus ruapokcuaa. CMech HarpeBaroT
Ha BOJISIHOM OaHe B TeueHue 2—3 MuHYT. [Ipu Hanumuuu xmnopodopma B uccie-
JIyEeMOM pacTBOPE MOSIBISETCS KpacHasi OKpAcKa.

5. Peakuyus c peakmugom Denunca

[Tpu B3aumozeiicTBUU XJiopodopma co HIEN0UYbI0 00pa3yeTcs CoJib Mypa-
BbUHOW KUCHOTHI. IIpn HarpeBanun peaktuB DerHra OKUCIAET MYPaBbUHYIO
KHCJIOTY U €€ COJIM, B pe3yJIbTaTe BhINAJAcT KpacHbIN ocaok okcuaa meau (1):

CHClI; + 4ANaOH — HCOONa + 3NaCl + 2H,0
HATpUs
dbopmuar

CuSO, +2NaOH — CU(OH)Z + Na,SO,
HCOONa + 2Cu(OH), — HOCOONa + |Cu,(OH), + H,O

HATPUS
rujpokapooHaT
|
H,O + CO, + NaOH
Cu,(OH), — Cu,0O| + H,0
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® B npoOupky BHOCST 2 MJI HcClielyeMoro pactopa, 2 mia 10 % pacTtBopa
HATpUs TUApPOKCUAa U 5 Kanenb peakTuBa denuHra (CMech paBHBIX 00HEMOB
peaktnBoB Pemmura Ne 1 u Ne 2)°, a 3aTem HarpeBarot Ha BOISHOI GaHe. Bbi-
MAIAET JKENThIA OCAJIOK TMIpaTa 3aKMCU MEIU, MEPEXOMSAIINN B KpaCHbIM OCa-
TOK 3aKHCH MEJIN.

Peakuus He cneuuduuHa, ee n1aet xjaopodopmM, xjaopanruapaTr u hopmab-
neruz. He BCTynmaroT B peakluio YETHIPEXXJIOPUCTBIN YIIEPOI U JUXIOPITAH.

UyBCTBUTENBHOCTh PEAKIIUU — 3 MT.

3.2.2. Xaopaaruapar (2,2,2-Tpuxjop3Tananoi-1,1)

Xnopanruapar (CCI;CH(OH),;) — OecrBeTHble, MPO3padyHble KPHCTAJLIBI
WIM MEJTKOKPUCTATMYECKUN TOPOIIOK C XapaKTEPHBIM OCTPBIM 3aMaxoM,
CJIeTKa ropbKoBaToro Bkyca. Temmneparypa miasiedust — 91,4 °C, remneparypa
kunenust — 97,5 °C, d,° — 1,619. PactBopuM B STaHONE, AUITHIOBOM dHpE,
OYEHb MAJIO PACTBOPUM B O€H30I1€, CEPOYIIIEPOJIE.

[IpuMEHSIOT KaK yCHOKaWBaIOIIEe BHYTPb U PEKTAIBHO, KAK CHOTBOPHOE U
MIPOTUBOCYJOPOKHOE CPeACTBO. [Ipu3HaKu OCTpOro oTpaBieHUs MpU NEPENO-
3UpPOBKE: TJIyOOKUH COH, 3aT€M HApPKOTHUYECKOE COCTOSHHE, OCIa0IeHUE JbIXa-
HUA U ocyablieHre CepAeYHON NeATeTbHOCTH.

Ka4vecTBeHHOE 00HApYKEHUE

Xnopanruapar AaeT BCe peaklMM, KOTOPbIe MCHOJIb3YIOT AJid OOHapyxke-
HUA xjopodopMma (cMm. peakuuu 1-5), Tak Kak OHU TIPOBOJSATCA B IPUCYTCTBUU
1IEJI0YH, MO BIUSHHEM KOTOPOW XJIOPAJITHUIPAT pas3jiaraercsi ¢ BbIACICHUEM
xJjiopodopma u HaTpus popmuara:

CCI3CH(OH)2 + NaOH — CHC|3 + HCOONa + H,0

JUtst oTnuuus XJopanruapara oT XJopodopMa HUCIOIB3YIOT CIEAYIOIIHE

CIIOCOOBI:

A) Peakuyusa c peakmueom Heccnepa: npu B3auMOAEHUCTBUU XJIOPAITHU/I-
pata c peaktuBoM Hecciepa (TeTpaiiojoMepKypHaT Kajius), IPOUCXOAUT OKHC-
JIEHUE OTPEJIeTIIEMOTO BEIIECTBA JI0 KaJIUs TPUXJIOpaleTaTa, U BOCCTAHOBJICHHE
prytu (27) 1o MeTanmMueckoil pryTH (B BUE 0CAAKa):

CCI3CH(OH)2 + Kz[Hg|4] + 3KOH — Hg + CCI3COOK + 4K + 3H20

3HpI/IMe‘{aHI/IeZ peaktuB @emmara Ne 1 — pactBop cynbdara meay, peaktus Demunra Ne 2 — pacTBop TapTparta HaTpHA-KaIUSI
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e K HECKOJIbKUM KarlIsiM MCCIIETyEMOTO pacTBOpa MPUOABISIOT 2—3 KaIliu
peaktuBa Heccnepa u B36antbiBatoT. O0paszyercsi KHpIUYHO-KPacHBIM 0CaJIOK,
KOTOPBII 3aTe€M CTAaHOBUTCS TPSA3HO-3€JIEHBIM. B peakinu ncnonb3yroTcst BOC-
CTaHOBUTEJIbHBIE CBOMCTBA XJIOPAITHAPATA.

Jpyrue XJIopnpou3BOIHBIE 3TOW PEAKIIUU HE AIOT.

Peakuus He crienupuyHa: ee 1al0T aabACTUIbI U APYTHE BOCCTAHOBUTEIH.

b) Sxempaxkyusa u3z oucmunnama: IpyU TOJOKUTEIBHOM pe3yibTaTe pe-
akuit 1-4 Ha xjI0podopm.

e Yacte guctwiisTa 2—3 pasza BCTPSAXHUBAIOT B JEIUTEIHLHON BOPOHKE C
noprusMu 3dupa 1mo 5 Mi, d3QUPHBIC U3BJICUCHHUS COCAUHSIOT U (PUIBTPYIOT
yepe3 cyxoil GpuibTp B papdopoByro yamky. OUiIbTpaT BEIIAPUBAIOT JOCYyXa
[P KOMHATHOM TeMIieparype noj taroil. Eciu B guctuiiare Obut Xjaopodopm,
TO OH yJIeTyuuBaeTcsa BMecte ¢ a¢upom. [Ipu Hanmmuuu xjgopairuapara B yallke
OCTaeTCsl OCTATOK KPUCTAIUIMYECKOTO BelecTBa. [[1s moATBEpKaeHUs XJIopad-
rujpaTa B OCTaTKe K HeMy MPHUOABIAIOT 2—3 MJI BOJBI OYHMINEHHON U TOJTy4YeH-
HBI PacTBOp MOABEPrarOT MCCIEAOBAHUIO MPU MOMOIIM BbIIIEYKa3aHHBIX pe-
akuu 1-5.

3.2.3. UeTbIpexXJIOPUCTHIH Yriiepo/ (TeTpaxJopMeTaH)

Yerwipexxnopucteiii yriepoa (CCly) npencrabnser co0oit OGeclBeTHYIO
KUJKOCTh C PE3KUM CIIaJIKOBAThIM 3amaxoM. Temmneparypa kunenus — 76,7 °C,
d*°, — 1,5950; n*’; — 1,4603. O6pa3syer a3e0TPOIHYIO0 CMECh C BOIOI (TeMmepa-
Typa kunenus — 66 °C, 95,9 % ugetwsipexxiopuctoro yriepoaa). Yerbipexxio-
PUCTBIN YTJIEpO SBISAETCA ChIPbEM JUIsl POU3BOJACTBA XJIaIOHOB, PACTBOPHUTE-
JIEM, OTHETYIIAIUM CPEJICTBOM.

YUeThIpexXJIOpUCTBHIN YIJIEPOJ HErOPHOY, B3PBIBO- U IIOKApooIaceH. Ano-
BUT TNPU BJBIXaHUH, MOTAJaHUN BHYTPh Yepe3 >KCIYJOUYHO-KHIICUHBIH TPaKT
WM BCACBHIBAaHUM Ye€pe3 KOXKHBIC TIOKPOBBI M CIM3UCTHIE 00onouku. Obnamaer
KaHIICPOT€HHBIM, MYTareHHbIM, TEPATOT€HHBIM ¥ SMOPHUOTPOITHBIM JIEHCTBHEM.

KauecTBeHHOE 00HApyXKeHHE

1. Peakuyus omwennenus xaopa (METOIMKA ONMKUCaHa B MOJpa3aeie
3.2.1):

CCl; + 4NaOH — 4 NaCl + 2H,0 + CO;?
NaCl + AgNO; — AgCl| + NaNO;
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2. Peakuus ¢ pe3opuunom 6 wieiounou cpede (METoIMKa OMKMCaHa B MO~
paznene 3.2.1):

CC|4 + 4NaOH — 4NaCl + 2H20 + COQT

B
Gl
OH OH
co, HO OH OHY~ OH —,
-2H,0 C -2H,0
OH OH
C=((j1
4
HO HO O OH
Peaopuvmoaaﬂ Knucnaora
0
C
HO O OH

3. Peakuusn oopazoeanusn uzonumpuna (METOAWKA OTMCAHA B TIOIpa3/Ieie
3.2.1):

+ —_

N=C A

NH,
CCl, + © 1+ 4 NaOH —» + 4 NaCl + 2 H,0 + H,0,

B otnuuune ot xiopodopma U Xjopanruapara, YeThIPEXXJIOPUCTBIA yTiie-
PO HE aeT peakiuu ¢ peaktuBoMm denrHra, Tak Kak B MPoOIECCe HArPEBaHUS C
PacTBOPOM ILEJIOUYHM HE 00pa3yeT BEIIECTB, 00JIaIat0NUX BOCCTAHOBUTEILHBIMU
CBOMCTBaMH. 3aKJIIFOYCHUE O HAIMYHWHM YETBIPEXXJOPHUCTOTO yIiIepoaa B IU-

CTWLIATE AECTAIOT MPU MOJOKUTEIBHOM PE3yJIbTaTe peakuui 1-3 u oTCyTCTBUU
pe3yJibTara peakuny ¢ peakTuBoM DenuHra.
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3.2.4. Inxaopa3tax (1,2-quxjop3TaH)

Juxnopatad (CICH,CH,CI) — GecriBeTHast )KUIKOCTh CO CIIAIKOBAThIM 3a-
naxoM; Temmeparypa kumerus — 83,47 °C, d*°, — 1,253; n®’p — 1,4448. O6pa3y-
€T a3e0TPOIHYI0 CMECh C BOAOM (TemmepaTypa kunenus — 71,6 °C, 91,8 % au-
XJIOP3TAHA).

JIuXJI0p3TaH UCHOJIB3YIOT JUIsl TPOU3BOICTBA BUHMWIIXJIOPH/IA, & TAKKE ITHU-
JICHIUAMHUHA, STUJICHTIIHKOJIA, TTOJIUCYIbPUIHBIX KaydyKOB; KaK PaCTBOPUTEIIb,
¢bymuranT. Juxiop3TaH MOXKET BBI3BIBATh IMCHXHUECKHE PACCTPOMCTBA, MOpa-
KEHUS TIEUYEHU U MOYEK, TOJIOBOKPYKEHUE U PBOTY MPH MOMAJaHUNA BHYTPb WIN
IIPU BO3JICMCTBMM MApOB B KOHUEHTpauusx, npepbimaromux [IIK, paBHyro
10 mr/m®,

Ka4vecTBeHHOE 00HApYKEHUE
1. Peakuyus omwiennenun amomoe xiopa

[Ipy IIUTENBHOM KUIISTYEHUM JHUXJIOPITAHA CO CHUPTOBBIM PACTBOPOM
[IEJIOYN UM HarpEeBaHUM TOJ] JABJIEHWEM B MPUCYTCTBUH HATPHUS THIPOKAPOO-
HaTa, 00pa3zyeTcs STUIICHTIIUKOIIb:

ClCHzCHzCl + Na,CO3 + H,O — HOCH,CH,OH + 2NaCl + COzT
2. Peakyus 00pazoeanus ImuieHziuKkons u oOHapyyceHue €20 nocie

nepegeeoenus ¢ popmanvoezuo

XYMH3M U yCIOBHS PEAKIIUUA 00pa30BaHUs STUIICHTIIUKOJIS OMMCAHbI BBIIIIE
(peaxuust 1):

V
HOCH,CH,OH+KIO, — 2HC KIO,+H,0
H

dopmanbaervg

STuneHrnnkonb

Hanuune obpaszoBasiiierocs B mpoiecce peakiuu Gopmaibaeruaa onpesie-
JISTFOT TIPYU TTIOMOIIM PEAKIIUU C KUCIOTAMH XPOMOTPOIIOBOM Wi (PyKCUHCEPHHU-
CTOHU.

UyBcTBUTENBHOCTD peakiuu — 0,4 mr.

3. Peakuus obpazoeanus auemuieHuoa meou

IIpn HarpeBanuu 1,2-nuxJIOp3TaHa B 3allassHHOM amIlyJ€ C PacTBOPOM
HATpUs TUAPOKCHUIA OoOpa3yeTcsl aleTUsIeH, KOTOPBIA MPH B3aUMOJACHCTBHUH C
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cosimu meau (1) maer meau arneTusIeHU]I, UMEIOIINN PO30BYIO WMJIM BUITHEBO-
KPaCHYIO OKPacKy:

CICH,CH,CI + 2NaOH — HC=CH + 2NaCl + 2H,0
HC=CH + 2CuNO; + 2NH,OH — CuC=CCu + 2NH4NO; + 2H,0

e (0,5 M1 TUCTWIIATA BHOCIT B aMmmyJsly eMkocThio 1 mur u 0,5 miu 30 %
pacTBopa HaTpus THApokcuaa. [lanee amiyny 3amaMBarOT U HarpeBaroT B Ku-
nAiIe Bojie B TeueHue 1 4. AMImyiy OXJaxaaroT, BCKPBIBAIOT U MEPEHOCAT €€
CoZIepKUMOE B MPOOUPKY, B KOTOpyto mpubasisitor 30 % pacTBOp yKCyCHOM
KHUCJIOTHI IO KUCJIOW peakuuu Ha jakmyc. K nmpoOe npuOapisitoT 2 Karjiu cBe-
KEPUTOTOBJIEHHOTO aMMHa4yHOro pactBopa coiau menu (l). Iossnenue po3o-
BOM WJIM  KpacHO-(PUOJIETOBOM  OKpAacKM  yKa3blBa€T Ha  HaJU4YUe
1,2-nuxsiopaTaHa B npooe.

UyscTBHUTENbHOCTH peakiuu — 0,25 mr. Peaknus cnenududna — apyrue
raJIOTEHIIPOU3BOHBIE €€ HE JAIOT.

3. Peaxkyus ¢ XuHOAUHOM

st oOHapyxkenusi 1,2-auxyiopaTaHa B TEXHUYECKUX KUAKOCTAX MpUMeE-
HSIOT PEAKIMI0 C XMHOJIMHOM. Peakiiust ocHoBaHa Ha 00pa30BaHUM ITMAHUHOBO-
ro KpacuTess MPU HArpEBAaHUHU IUXJIOPITAHA C XUHOJIUHOM:

m /(D
+ = 4 CI

CI—H2C—CH2 H CHz_CHz_Cl

e K 0,2-0,3 mMJI CBEXENPUTOTOBJICHHOTO XWHOJIMHA MPUOABIISIIOT KaILIO
HCCIIeTyEMOM KHUJKOCTH, CMECh HAarpeBarOT Ha IJIAMEHM Tra30BOM TOPEIKHU WU
Ha rimnepruHoBoi 6ane (oxosio 200 °C) B Teuenue 3—4 munyt. [lpu meanennom
HarpeBaHUM MOSBISIETCS Oypasi uiau OypoBaTo-KpacHas okpacka. [Ipu GeicTpoMm
HarpeBaHUM KUJAKOCTh MPUOOPETAeT CHHEBATO-KPACHYIO OKPACKY.

Jns otnuuus 1,2-puxnopatana oT xjopodopMma, XJopajirujapara U 4eThl-

PEXXJIOPUCTOrO YIJIEpOAa, MOTYT OBITh MCIOJIb30BAaHbl M30HUTPUIIbHAS PEaK-
IVsI, peaKIUs ¢ pe30PIMHOM U peaktuBoM Denunra (tadu. 3). 1,2-nmuxmopaTan
B YKa3aHHbIE pEaK[MU HE BCTyNaeT.
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Tabmuma 3
Peaxyuu obnapyacenust xa10pnpousso0HbIX, UMEIOUUX MOKCUKOTIO2UYECKOe 3HAYCHUE

Hccaexyembie BemecTBa
Ne YeT1oipex-
Peaknun Xaopo- | Xuopaarua- P . 1,2-
n/n XJIOPHUCTBIN
¢opm par AMXJIOPITAH
yrJepoj
OTtiemnieHue
1 o + + + +
XJiopa
O6pazoBanue
2 + + + -
W30HUTPHUIIA
3 | C pesoprmHOM + + + -
C peakTuBOM
4 P + + ; ;
dennHra
5 C peakTuBOM N
Heccnepa
O6pazoBanue
6 P i i i N
ATUJICHTITUKOJIS
O6pazoBanue
7 areTwiIeHnIa - - - +
MeTn

[Ipumeuanue: «+» — ucciueayemMoe BEIIECTBO BCTYIAET B PEAKIUIO; «-» — HCCIEaye-
MO€ BEUIECTBO HE BCTYIAET B PEAKIIMIO.

Kosm4yecTBeHHOE onpeesieHue
[Toprro OMOJIOTMYECKOTO MaTepralia MoABEPraroT MEePEroHKe ¢ BOISHBIM
napoM. KonnuecTBeHHOE ONpeiesieHHE rajJloreHOMPOU3BOIHBIX alu(aTHIECKO-
ro psA/la OCHOBAaHO Ha OTILIEIUICHUU MPU HAarpe€BaHWU CO CIIUPTOBBIM PACTBOPOM
HaTpuia I'MAPOKCHIA OPraHMYCCKH CBA3aHHOI'O XJIOpa M OINPCACICHHMH HMOHOB
XJI0Opa METOJIOM apreHTomMeTpun o Ponsrapmay.

3.3. Aabaeruabl 1 KeTOHBI

3.3.1. ®opmanbaerna (MypaBbUHbIH AJIbeTHl, METAHAJIb)

®opmansaerua (HCHO) npeacraBiseT co0oit OeClIBETHBIN ra3 ¢ Pe3KUM
paszapakarouuM 3amaxoM. PacTBopuMm B BOjJE, COUPTaX U JPYTHX MOJSAPHBIX
pactBoputensix. YuCTBIM Ta3000pa3Hbli  (OpPMATBIETH]T OTHOCHTEIHHO

cradbwien npu 80-100 °C, npu temneparypax Huxke 80 °C mosmmepusyercs;
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IPOLIECC YCKOPSIETCSl B IPUCYTCTBUU TMOJSIPHBIX PACTBOPUTENEH, B TOM 4YHCIIE
BOJIBI.

dopmanuH — BOAHBIA pacTBOp Qopmanpaeruaa (o0erano 37-40 %), co-
aepxxamuid 6—-15 % meranona (MHrHOUTOP MOJIUMEpHU3aUKU (HOpMaIbACTUIA).
[IpeacraBisier coO0i OECIBETHYIO KUKOCTh C XapaKTEPHBIM OCTPHIM 3alaXxOM.
[InoTHOCTH HWCcnemyeMoe BemecTBO BcTymaeT B peakiuio — 1,1109-1,0764
(18 °C); n**p— 1,3766-1,3776.

dopmManbaerua UCIONb3YIOT B OPraHUYECKOM CHUHTE3€, B MPOU3BOJICTBE
CUHTETHYECKUX CMOJ W IUIaCTMAacC, IJisi CHUHTE€3a MHOTHUX JIEKapCTBEHHBIX
CPEACTB U Kpacutelieu, uisi 1yO0ieHus KoxX, Kak Je3uH(UIIMPYIOIee, aHTUCETI-
TUYECKOE U J€30J0pUPYIOIIEe CPEICTRO.

[Ipu BObIXaHUH BO3TyXa, COACPIKAIEro O0IBIIOE KOJIUYECTBO (hopMasbie-
T'U/Ia, Pa3BUBAIOTCS SBJICHUS OCTPOTO OTPABJIEHUS CO CIIE30TCUCHHEM, PE3KUM
KalllJieM, 9yBCTBOM CTeCHEHUs B rpyau. [lpu npueme BHYTph (B OONBIIMHCTBE
CJIy4aeB OIIMOOYHOM) B Pe3yJIbTaTe BCaChIBaHUs opMalbaeruaa HabmoaaeTcs
MOTEPsI CO3HAHUS, CYJOPOTH, YTHETCHHE HEPBHBIX IIEHTPOB, pa3JApaKEHUE IT0-
YeK.

KadecTBeHHOE OOHApYKEHHE

1. Peakyus c pe3opuyunom é uyenouHoil cpeoe

OH O
B 0 CH,
. e H HC—H
-H,0
OH OH OH
EHonbHaa dopMa KeTto-chopma

® B npoOupky BHOCAT 1 MJI HcclieyeMoro pacTBopa, 1 Mil CBEXEnpHro-
toByiieHHOroO 1 % pactBopa pezopuuHa B 10 % pactBope HaTpusl THAPOKCH]IA
(roroBUTCA Tepen ucnoiab3oBanueM: K 1 mu 10 % pacTBopa HaTpus THIPOKCH-
na nobapmstor 1 karo 10 % pacTBopa pe3opiiiHa) U HarpeBarOT Ha BOJSTHOM
Oane. [TosBasieTcst po3oBas WM MaJlMHOBAs! OKpacKa.

Peakuus He crienupuyHa — ee Aar0T JIFOObIE aJIKHIITATIOT €HHIbI.

YyscTBUTENBHOCTD peakiuu — 0,03 MKT.
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2. Peakuus c peakmueom Denunza

H H
I |
/O-C-COOK //O HO-C-COOK /70
ZC\u I +HC_ +NaOH+H,0— 2 l +Cu,0l +HC_
0O-C-COONa H HO-C-COONa ONa
Ill Ili Hatpus chopmmat

Taptpar K, Na
(ceHbeToBas conb)

e B mnpoOupky BHOCAT | M HCClIenyeMoro pacTBopa, MNpHOaBISIOT
1-2 xammm 10 % pacTtBopa HaTpusi THAPOKCHIA 10 IIEIOYHON peakmuu (1o
JAKMYCY), a 3aTeM J00aBIsroT 2—3 Kariy peakTuBa denuara (roToBUTCS TIEpPe
UCIIOJIb30BAaHWEM MYTEM CMEUIMBAaHMS paBHbIX 00beMOB pacTBopoB denuHra
Ne'l u Ne 2). PeakiiMOHHYIO CMECh CHJIBHO B30aJITHIBAIOT M HarpeBatoT. [lpu
OXJIQXKICHUH Ha JIHE MPOOUPKHU 00paszyeTcs >KeAThIM WK KPACHBINH 0CaJIOK MEAH
() oxcuna.

Peaknus He cneuuduyna — ee Jar0T J00bIe AKUITanorenuibl. imeeT oT-
pULIATENIbHOE CYAeOHO-XUMHUECKOE 3HaUCHHE.

3. Peaxuyus eéoccmanogieHus uonoe cepeopa

[Ipu neiictBum Ha hopmaIbIeru aMMUAYHOTO pacTBOpa cepedpa HUTpaTa
(peaktuB ToseHca) Ha cTeHKaxX MPOOUpPKU 00pazyeTcs TOHKUN CIION MeTallu-
4ecKoro cepedpa («cepeOdpsiHoe 3epKaio») WK BhITAAaeT CEPhIi 0CaI0K:

AgNO; + NH,OH — AgOH + NH,NO;
2AgOH — Ag,0+ H,0

Ag,0 + H,CO — 2Ag| + HCOOH

® B npoOupky BHocAT 5 kanenb 1 % pactBopa cepedpa HUTpaTa U IO Kar-
asm nob6asistor 10 % pacTBop amMmuaka J0 pacTBOpPEHHUs 0Opa30BaBIIIETOCS
ocanka cepedpa runpokcunaa. K momyueHHoMy pacTBopy npuOaBisitoT 1 mit wc-
CJIEIyeMOTO pacTBOpa M OCTOPOKHO HarpeBaroT. Ha cTeHkax mpoOHMpKH TOSIB-
nsieTcs «cepedpsiHoe 3epkanioy». HarpeBanne nmpoOMpKu TOHKHO OBITH YMEpPEH-
HBIM, TaK KakK MPU BBICOKOM TEMITepaType 3epKaIbHBIA HAJIET HE oOpaszyercs, a
BBIMaiaeT OyphIid ocaiok cepedpa.

Peaknms He cmeruduuHa, UMEET OTPUIATEIBHOE CYICOHO-XUMHUYECCKOE

3Ha4YCHHUC.
qYBCTBI/ITCJIBHOCTB peakuuu — COThIC JOJIX MUKpOI'paMMa.
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4. Peakuyusn c kucaomoit pyxkcuncepuucmoit (peaxtus [ludda)

NHSO,H NHSO,CH,OH
2HC//OH
HO,S—C NH, » C NH
dopmanbgerug
-H,S0,
NHSO,H NHSO,CH,OH

e B npobupky wiu ¢papdhopoByro Haliky BHOCAT 1 M1 ucciaeayeMoro pac-
TBOpa W 2-3 Karld KUCJOTbl CEPHOM KOHLIEHTPUPOBAHHOM, B30aNTHIBAIOT,
OXJXKJAIOT U J00aBisitoT 1 M pactBopa KucioThl (pykcuHcepHucton. IlosB-
JsSleTCsl CUHE- WM KpacHO-(HOJIeTOBasi OKpacka, MHOT/Ia HE cpazy, a uepe3 10—
15 MuHYT, Tak Kak (pOpMasbJIETH] CBSI3bIBAET CEPHUCTYIO KUCIOTY U MEPEBO-
IUT QYKCUHCEPHUCTYIO KUCIOTY B XUHOUAHYIO CTPYKTYDY.

YyscTBHUTENBHOCTH peakiuu — 0,03 MKr.

5. Peakyus ¢ KOOeuHOM U KUC10moii CepHOl KOHUEHMPUPOBAHHOUL

IIpu HarpeBanuu Qopmanbieruga ¢ KOJCHUHOM B MPUCYTCTBUU KHUCIOTHI
CEPHOU KOHLEHTPUPOBAHHOM MTPOUCXOAUT TUIPOIU3 METOKCUIBHOW TPYIIIIbI, a
3aTeM — peakiusi 00pa30BaHMs AYpPUHOBOI'O KPACUTEIIS.

e B (dapdoposyro vamiky BHOcAT 1 Mi1 mcciaegyemMoro pactsopa U 5 mi
KHUCJIOTBI CEpHOU KOHUEHTPpUPOBaHHOM. [lociie oxitaxxaeHns1 peakiinOHHOM CMe-
CU IIPUOABJISIIOT HECKOJIBKO KPUCTAIOB KojenHa. Yepe3 5—10 MUHYT MOSBIIs-
€TCsl CHHE- WM KpacHO-(HOJIeTOBasi OKpacKa.
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H
HO
HsCO
@)
H,0, t° HCZ
sto4k \H
2 0
2
—CH
H N—CHj H _ 3
HO Z
H

HO CH OH
X 2 =
| H,SO,
= N o]
—_— O O _—
N—CH; H;C—N
//
HO OH
HO CH O

\ |
/ /
o 0
—_—
N—CH;  HsC—N
//
HO OH

YysctBuTenpbHOCTh peakinu — 0,02 Mxr. Peakuus cnenuduana, nmeeT mo-
JIOKUTENIbHOE Cy1€OHO-XMMUYECKOE 3HAUYCHUE.

6. Peakuyuu c¢ kuciromou xpomomponoeoii (1,8-ouzudpoxcunagpmanun-
3,6-0ucynvpoxkucnomoir) 6 npucymcmeuu Kucjiomsl cepHoll KOHYEHMPUpo-
6AHHOU

Kucnora cepnas KOHIEHTpUpOBaHHAs, TIPU B3aUMOJICHCTBUH (OpMaIbe-
rMJIa C KUCIOTOUM XPOMOTPOINOBOM, SIBISIETCA OJHOBPEMEHHO BOIJOOTHHMAIO-
IITUM CPEJICTBOM W OKHCIuTeJIeM. BHauame oHa BBI3BIBACT KOHJCHCAIMIO (op-
MaJIbJCTHAa C XPOMOTPOIIOBOM KHCIJIOTOM, 3aT€M OKHUCIISIET 0O0pa3yHOUIUMCs
MPOAYKT KOHJICHCAIUH:

35



https://lwww.twirpx.org & http://chemistry-chemists.com

cPHy OCB’
k H so“ t°

SO H S; 3

SO H SO,
e B dapdoposyro vamky BHOCAT 1 M MccieayeMoro pacTBopa, a 3areM
NpUOABISAIOT 5 MJI KHUCIIOThl CEPHOW KOHIIEHTPUPOBAHHOW M HECKOJIBKO KpH-

-HO

SOH S

CTAJUIOB KHCIIOTBI XpOMOTpornoBoi. Habmiomaercs ¢uoneroBas wiM KpacHO-
¢duoseToBast okpacka.

Peakmus cienmduyHa, UMeeT MOJOKHUTEIbHOE CYACOHO-XUMUYECKOEe 3Ha-
YeHHE.

UyBCTBUTEIBHOCTD pEAKIUU — | MKT.

Jlns oOHapyxeHusi gopmanbaeruga B OMOJOTMYECKUX TKaHSAX, KPOBU U
MOY€ MCTOIB3YIOT METOJ MUKpOoAu(DPy3uu, OCHOBAHHBIA Ha PEAKIUH C XPO-
MOTPOIIOBOM KUCJIOTOM.

KosmuyecTBeHHOE onpeaesieHue

1. Hooomempuueckuii memoo
B ocHOBY maHHOTO MeTO/1a MOJI0KEHA CIIOCOOHOCTh (hOpMaJIbeTHIa OKHC-
JIATHCS MOJIOM B LIEJIOYHOU CPELE 10 MyPAaBbUHOM KUCIIOTHI:

I, + NaOH — HOI + Nal
HOI + NaOH — NaOI + H,0
H,CO + NaOl — HCOOH +Nal

IIpu mocnenyromeM NOAKUCICHUHU BBIACIUBIIMUCS WOJ OTTUTPOBBIBAIOT
0,1 momws/m pacTBOpOM HaTpusi THOCYJb(aTa B MPUCYTCTBUM WHIUKATOPA
Kpaxmajia, 100aBJisisl €ro B KOHIIE TUTPOBAHUSI.

36



https://lwww.twirpx.org & http://chemistry-chemists.com

2. Konopumempuueckuii memoo

B ocHOBY 3TOr0 MeTo/Aa MoJIo’KeHa COCOOHOCTh opmaliblieruga o0Opa3o-
BBIBATh OKPAILEHHBIE COECIMHEHMS C (PYKCHUHCEPHUCTOM KHCIOoTOH. IIpu 3tom
KOHIIEHTpaIrio (GopMaibaeruja B IpoOe pacCUUTHIBAIOT IO BETUYMHE ONTHYE-
CKOM IUIOTHOCTHU PAaCTBOPA OKPAILLIEHHBIX COCIUHEHUM.

3.3.2. AuleToH (2-pONaHOH, IMMETHIIKETOH)

Aneron (CH3COCH3) mpencraBisier coO0i JIeTydyr0 OCCIBETHYHO JKH/I-
KOCTh, C XapaKTepHbIM 3amaxoM. lemmeparypa kumenus — 56,1 °C;
d204 —0,7920; nZOD — 1,3588. CmemmBaeTcs ¢ BOJIOM U OpraHUYECKUMH PACTBO-
PUTEISIMU: TUATUIOBBIM d(PUPOM, METAHOJIOM, STAHOJIOM, CIOKHBIMU d(UPaAMHU.

AlIETOH — MIUPOKO MPUMEHSEMBIA PACTBOPUTEIh OPraHUYECKUX BEIECTB.
Cy>XHT CBIpBEM JJIsI CHHTE3a MHOTHX COSIUHEHHUH.

[Ipu BOBIXaHUM AIlETOH HAKAILJIMBAETCS B OpraHW3ME, TaK KaK BBIBOJIUTCSA
U3 OpraHu3Ma MEIJICHHO, BO3MOXXHBI XPOHHYECKHE OTpaBicHHUs. Biapixanue
OOJIBIIIMX KOHIEHTPAILIMM alleTOHa MOXKET BbI3BaTh riyOokoe yruerenue [{HC,
Koutarnic 1 komMy. CMepTh MOXKET HACTYNUTh OT OCTAaHOBKM JbIXaHUS WM
OCTpOH CepACYHON HEIOCTAaTOYHOCTH. [IpueM BHYTpH BBI3BIBAET PE3KOE pas-
JIpaKCHUE CIM3UCTONH OOOJIOUKH >KEITyJOYHO-KHUIIEYHOTO TPaKTa, MOTYT pas-
BUTHCSI TOKCUYECKUN TeNaTUT U HapylieHrne QyHKIMU Mouyek. TsKenoe oTpas-
JICHUE aIlleTOHOM MOJKET Pa3BUTHCS U IIPH €T0 allUTMKAIINKA Ha KOXKY.

KauecTBeHHOE 00Hapy:KeHHE

1. Peakuyus oopa3zoseanusn itoooghopma
AIIETOH TIpU B3aMMOJICHCTBUY C PACTBOPOM H0/1a B IMIETOYHOM cpese oOpa-
3yeT onodopM. BHayane mpoucxoIuT rajJoreHupoBaHue alleToHa:

I, + NaOH — HOI + Nal
NaOH + HOlI — NaOl + H,0
CH3;COCH; + 3NaOl — CI;COCH; + 3NaOH

OO6pa3yromuiics TPUHOMANICTOH O BIMSHUEM HATPHUS THUIPOKCUIIA JIETKO
paciieriseTcs ¢ oopazoBaHueM HogodopMa M HATPUEBOM COJIM YKCYCHOM KHC-
JIOTHI:

I,C-COCH; + NaOH — CH|3l + NaOCOCHs;

e K 1 mn uccnenyemoro pactsopa npudasisitor 1 mi 1 % pactBopa ammu-

aKa W HECKOJIBKO Karlelib pacTBOpa ioja B oauae kaius. OOpa3yeTcs KeThIi
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ocaok Hoxodopma. B oTiinume oT 3TaHONA, ALIETOH JA€T PEAKIUI0 B MSATKUX
YCIIOBUSIX — 0€3 HarpeBaHus U cO cIaboi MIET0UbO.

YyscTBHUTENBHOCTH peakuu — 0,1 mr.

Peakuust umeeT oTpULaTeNbHOE Cy1€0HO-XUMUYECKOE 3HAUEHUE — €€ JaeT

ATUJIOBBIN CITUPT.

2. Peakuyusa c nampusa Humponpyccuoom (peaxtun Jlerans)

IIpu B3amMoOaEHCTBUM allETOHA C HATPHUS HUTPOINPYCCUIOM B IICIOYHOU
cpelne HaOII0jaeTCsa UHTEHCUBHAS KpacHasi OKpacka:

CH3COCHj; + Nay[Fe(CN)sNO] + 2NaOH — Nay[Fe(CN)sON=CHCOCHj;] +
2H,0

e K 1 min uccnenyemoro pactBopa npubasisitor 1 min 10 % pactBopa
HATpHs TUIPOKCHUIA U 5 Kallelb CBSKEIPUTOTOBICHHOTO 1 % pacTBOpa HATpHs
Hutponpyccuaa. [losBusercss opaHkeBO-KpacHOE OKpaIlluBaHUE, MEepexosiiee
npu goOasinenun 10 % pacTBopa KHUCIOTHI YKCYCHOW, B KpacHO-(hHOJIETOBOE
WJIM BUIITHEBO-KPACHOE.

Peakius He cnenuduyna A1 arieToHa — ee JalT APYTrUe anbIAeTU/Ibl U Ke-
TOHBI.

3. Peakuus c pyppyponom

Peakius ocHoOBaHa Ha CIIOCOOHOCTH alleTOHa KOHJICHCHPOBAThCs ¢ Gypdy-
POJIOM M HEKOTOPBIMH APYTUMH aJIbJICTHIaMH C OOpa30BaHHEM OKpPAIICHHBIX
COCIMHEHUU:

2 / \ C/)—O|-J|+QH&COG_L'ZTZO’ / \\ (I3=CHCOCH=(I)’©
H H

0o )

e K 1 mu uccnenyemoro pactsopa npuOasisitor 5 kanenb 1 % pactBopa
bypdypona B stanone u 3 xarum 10 % pactBopa HaTpus ruapokcuaa. Yepes
3—5 muHyT no6aBusoT 10—12 Kanenb KUCIOTHI XJIOPOBOAOPOAHON KOHIEHTPH-
poBanHOU. [losiBNsieTCsE KpacHasi OKpacka.

Peakuus He crienuduyHa A5 alleTOHA — €€ AT albACTUAbl U KETOHBI.

4. Peakuus ¢ 0-HUMPOOEH3AbOC2UOOM
AIICTOH TIpU B3aWMOJICCTBHHM C O-HUTPOOCH3AIBACTHIOM B IIECIOYHOMN
cpene oOpasyeT HHAUTO, KOTOPBIH NMEET CUHIOI OKPACKY:
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NO, NO,
CH,COCH,+ H— s ’
G CZCH,-CO-CH,
OH
D
NO N C
9 i @Hp \C =C/
H
CZCH,-CO-CH, ¢ W
OH c") II-I

e K 3-5 kamisaMm ucciienyeMoro pactBopa MpuOaBIIsSIFOT KaIlIl0 HACBIICH-
HOT'O pacTBOpa O-HUTPOOEH3aNb/eTUia B 2 M pacTBope HATpusi TUIIPOKCHUIA.
[TonydeHHyO0 CMeCh ClieTKa HarpeBalOT Ha BOJASHON OaHe, 3aTeM OXJaXJaroT
npu KoMHaTHOU Temneparype. [Ipubasnstor 1 mi xsmopodopma u B3OAITHIBA-
10T. XJIOpohOPMHBIN CJIOM, MPU HAIWYMU alleTOHA, MPUOOPETAET CHUHIOIO
OKpAacKy.

UyBcTBUTENBHOCTH peakiuu — 100 MKr.

Jlns oOHapyXeHusl alleToOHa MPUMEHSIOT METOJ MUKpoauddy3uu, OCHO-
BAHHBIN HA PEAKIIMU C CATULAIIOBBIM AJIbJIETUJIOM.

KosnuecTBeHHOE onpenesieHue

OcHoBaHO Ha 00Opa3zoBaHuU HogodopMa MpU B3aUMOJEHCTBUU alleTOHA CO
IIIEJIOYHBIM PacTBOPOM Hojaa. M30bITOK Moma MoCie MOAKUCISHUSI OTTUTPOBBI-
BaroT 0,1 M pacTBopom HaTpus THOCYIb(DATa, MHIAUKATOP — PaCTBOP Kpaxmasa.

3.4. CnupThl

CnupTtamu, BKJIIOUCHHBIMU B 00s3aTEIbHBIA KPYT CyACOHO-XMMUYECKOTO
MCCJIEI0OBaHUS MIPU MPOBEJCHUHN OOIIETO aHaIu3a, SIBJSIOTCS: METaHOJ, ITaHOII,
MPONaHOoJ, OyTaHOJ, aMUJIOBBIA. TOKCUKOJIOTHUYECKOE 3HAYEHUE CIIUPTOB CBS-
3aHO C UX IUPOKUM MIPUMEHEHUEM B HAPOJHOM XO3SIUCTBE U B OBITY.

[To ¢usmyeckum CBONCTBAM CHHUPTHI MPEACTABISIOT COOOH JETy4une KuI-
KocTH. [loaTOMYy 171 MX M30JMPOBAHUS IPUMEHSIOT METOJ MEPETOHKU C BOSI-
HbIM napoM. [Ipu 3TOM y4YUTBHIBaIOT B3aUMHYIO PAaCTBOPUMOCTb U30JUPYEMOTO
CIApTa U BOAAHOrO mnapa. [Ipu uccimenoBaHuM TOKCHYECKUX CIUPTOB METOJ0M
KX 17151 M30J1MpOBaHUS UCTIONB3YIOT METO I MUKpOaudhy3um.

B nocneanue roasl HaOMIOJAETCS] 3HAUUTEIBHBIA POCT YMCIAa UHTOKCHUKA-
KA, OOYCIOBJIEHHBIX YIOTPEOJICHUEM CIUPTHBIX HAITUTKOB U CYppOraToB all-
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KOToJisl. DTO CBSI3aHO C PE3KUM MOBBIIIEHUEM YPOBHS aJKOTrOJIM3allMy Hacese-
HUS, POCTOM KOJMYECTBAa HEKAYECTBEHHBIX CIUPTHBIX HANTUTKOB U ymoTpeode-
HUEM C 1EJIbI0 ONbSHEHUS TEXHUYECKUX CHOUPTCOACPKAIIUX KUIKOCTEH.
CMmeprenbHbIE OTpaBIEHUS aJKOTOJIEM U €ro cypporaramu B 3 pasa MpeBbllia-
IOT 110 KOJUYECTBY JIETAJIbHBIX MCXOJOB CIy4al MHTOKCHUKAIIUM HAPKOTHKAMHU.
Tokcuueckoe JAeHCTBUE CIIUPTOB, B MIEPBYIO OYEPE/lb, CBA3AHO C UX BIUSHUEM
Ha [{THC. Bce cnuptel sBisitorest ssmamu [THC, Tak kak oOiamaroT HapKOTHYE-
CKUM JICCTBHUEM U OCHAOJISIIOT MPOIECChl BO30YKIEeHUS. B opraHnusm CrupThl
MOMAJIA0T Yepe3 >KEIyJOYHO-KUIIIEUHbIA TpakT U Jerkue. BcackiBaHnue Havu-
HaeTcsl OBICTPO, y>KE€ BO PTY M MUIIEBOJIC, HO OCHOBHAsI Macca CIIUpPTa BcachiBa-
€TCs B JKENyJKE WU KUIIEYHUKE. MexaHu3M BcachlBaHUS CIIUpPTA — MPOCTast
muddy3us, ero MOJIEKyJbl TPAHCHOPTUPYIOTCS B KPOBb B HEM3MEHHOM BHJIC.
CkopocTh BCachbIBaHMSI 3aBHCUT OT KOHIICHTpAalMd M KOJIMYECTBA MPHUHSATOIO
CIIUPTA, OT CTENEHU U XapaKTepa HAIMlOJTHEHUs JKeJIyJIKa U KUIIICUHHKA.

UccnenoBanuto mojaBepraroTcs nepBas Mopiys MPOMBIBHBIX BOJT KEITy/IKa,
OMOJIOTHUYECKHE >KUIKOCTH (MOYa, KPOBb M CIIMHHOMO3TOBas >KUIKOCTBH), a
TaKXe€ OCTAaTKU MPUHATHIX sA0B. 3a00p MPoMbIBHBIX BOJ (200—250 M) u Mouu
(200 mu1) s aHaJIM3a OCYIIECTBRIISIOT B UUCTYIO CYXYHO T€PMETHUYHYIO MTOCYY.

[Ipu 3a60pe KpoBHU OOJIBIIIOE BHUMAHUE YACIACTCS MPEIynPEXICHHUIO TTO-
najianusi B MpoOy ATUIIOBOTO CIHUPTA, UCTIOIB3YEMOTO JjIsi 00paOOTKH KOMKHBIX
MTOKPOBOB, YTO MOKET 3HAYUTEIBHO YBEIIMYUTh KOHIIEHTPALUIO MOCIETHETO B
aHanu3upyemMoMm oOpasie. B Hactosimiee Bpemsi 3a00p mpo0 IIsi XUMHKO-
TOKCUKOJIOTMYECKOT0 HccaeoBaHusl Ouocpes cranpaptusupoBan (IIpukas
M3 P® Ne 9 ot 08.01.2002 roxa).

Mertoabl onpenesieHus OTPABICHHUN 3TAHOJIOM U €ro CypporaraMmu MOXHO
pa3eNuTh Ha JBE HEPABHO3HAYHBIC MOATPYMIILI: SKCIPECC-CIIOCOOBI U CLIOCOOBI
XUMHUKO-TOKCUKOJIOTHYECKOTO aHalin3a. DKCIPECcC-IUarHoCTUKa HOCUT CYry0o
OpPUEHTUPOBOYHBIN XapaKTEp U OCHOBAaHA HA MPOBEJACHUU LBETHBIX WM OCa-
JOYHBIX TPOO, KOTOPHIE JIETKO BOCIPOU3BOASTCS B YCIOBUSIX OOBIYHBIX Ja0O0-
paTopuii. TH PEaKIMK HE SBISIOTCS CICU(PUIHBIMU U MOTYT OBITh HCTIOIB30-
BaHbI TOJBKO JJIsI TIPEABAPUTEIIBHON OIICHKH HAJW4Us TOKCUYECKOTO areHTa B
HCCJIEYyEeMOM MaTepuare.

Cpenu Bcero pasHooOpas3usi METOJOB ONMPEACICHUS aJKOroysl Hanbosee
MIPOCTHIM U CTIEIU(DUYHBIM Ha CETOAHSIIHUN JICHb CUUTAETCS Ta30Basi XpoMaTo-
rpadus. [Ipoune MeTobl ONpeACICHUsI CIIUPTOB, TAKUE KaK CHEKTPOPOTOMET-
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pudeckue, dpotokonopumerpuueckue, TCX u Apyrue camocTOATENIbHOIO 3Ha-
YEHUS HE UMEIOT.

KonuyecTBeHHOE OmNpeeneHne CnupToB 0a3upyeTcsl Ha PeakIuu OKHUCIIE-
HUS 10 aJIbJIETUAOB U peaKkuyu oOpa3oBaHUsl CIOKHBIX 3(upoB. 13 Bcex crup-
TOB, UMEIOIINX TOKCUKOJIOTMYECKOE 3HAYEHUE, TOJBKO 3TAHOJ MOIJIEKHUT 00sI-
3aTeIbHOMY KOJIMYECTBEHHOMY ONpPEACICHUIO TMpU CYACOHO-XUMUUYECKUX
UCCIIEJOBAaHUSIX.

3.4.1. MeTwioBbIi ctupT (METAHOJI)

MeTtunoBsiil criupT (apeBecHbIil cnupt, kapounos, CH3;OH) npencrasnser
co0o0l OECLIBETHYIO KUJKOCTh C XapaKTEPHBIM 3allaXxOM, CMEIIMBAETCS BO BCEX
COOTHOIIIEHUSX C BOJOM, 3(UPOM, STUIIOBBIM U JIPYTHUMHU CIIUPTAMU; XOPOLIUN
pPacTBOPHUTEIIb KUPOB, JUIUI0B, Macel U JIPyTUX OpraHndeckux Beniects. 11o
3amaxy M BKyCy HallOMUHAET 3TaHoJI. ['opuT OneaHbIM MIIaMEeHEeM, TeMIepaTypa
kunenus — 64-65 °C; d*;— 0,7928; n*’p — 1,3285.

MeraHosl IpUMEHSETCS B JJAKOKPACOYHOM IMPOMBIIUICHHOCTH, JJIS MOJIY-
yeHus: (popManbIeruaa, CHHTE3a Pa3InyHbIX OPraHUYECKUX COSAMHEHUH, IeHa-
TYPUPOBAHHOI'O ATUJIIOBOTO CIUPTA, SABJISIETCS 100ABKOM K TOIIMBY M aHTU(PPU-
3aM. MeTaHoJl OBICTPO BCachIBAa€TCS B JKEIYAKE M TOHKOM KHIIEYHUKE,
MEeTa00JIM3UPYETCS, B OCHOBHOM, B TIEYEHU (DEPMEHTOM aJIKOTOJIbACTUIPOTECHA-
3a (AAD).

OKucnenue METaHoJIa MPOTEKAET 3HAYMUTEIBHO MEMJICHHEE dTaHona. Me-
TaHOJ M €r0 METa0OJIUTHI BHIBOJATCS MOYKaMH, 15 % — B HEM3MEHHOM BUJIE Ye-
pe3 serkue. opManbaeru 1 MypaBbrUHAasI KUCJIOTA SIBJISIFOTCS TPOIYKTaMU Me-
TaboiM3Ma U 00YCIOBIMBAIOT BHICOKYIO TOKCUYHOCTh MeTaHoJa. ToKCHIecKkoe
nerctBue cBsi3aHo ¢ aerictBueM Ha [IHC, Ha 3puTenbHbI HEPB U 3pUTEIIbHBIN
LEHTP roJIOBHOTO Mo3ra. JleransHas no3a — okono 100 mi. Tokcnueckas nosza —
ok010 20 M. CMepTh HACTYMAET OT OCTPOM CEpPJIEYHOM HEIOCTAaTOYHOCTU U
OCTaHOBKH JbIXaHMUSI.

KauecTBeHHOE 00HApYy:XKEeHHE

1. Peakuyusa smepughukayuu (06pazoBaHue METHICAIHUITUIIATA)

AHamuTHYECKOEe 3HAYCHHUE JUIS METaHOJIa UMEET PeaKIus dTepUPUKAIIHT —
oOpa3zoBaHNe METHIICATUIIMIATa MPHU HarpeBaHuu. [IpoayKT peakmuu ompene-
JSIOT 10 3amaxy. Peakius BBICOKOYYBCTBUTEIbHA, HO He crnenuduuna. [Ipm
MTOJIOKHUTEIFHOM PE3yIbTaTe HEOOXOAUMO IMOATBEPINTh HAIMYHME CIUPTa JO-
MTOJTHUTEILHBIMA METOIAMHU.
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CHgoH + HOSOgH — CH30803H + HZO

OH OH

_ COOCH,
CH,OS0,H + —t +H,S0,

e B npoGupky BHOCAT 1 MJ1 uccieayemoro pactpopa, npudasisior 0,05 T
CaJIMLMJIOBOM KHMCJIOTHI U 2 MJI KUCJIOTHl CEPHOM KOHLEHTPUPOBAHHOMW, CMECH
OCTOPOXHO HarpeBaroT. PacTBOop oOXJiaxJaroT JO KOMHATHOM TeMIepaTyphl,
IIPU 3TOM OIIYIIAETCS 3amax METUIIOBOTO 3(hupa CaTuIUIOBON KUCIOTHI.

UyBCTBUTENBHOCTH peakiuu — 0,3 mr.

2. Peakuyusa okucnenus 00 popmanvoezuda u e2o oOHapyrceHue peakx-
UUAMU OKPAUWIUBAHUSA
DKCIpecc-0NpeIeIEHHE METUJIOBOTO CIIUPTAa B OCTATKaxX MPUHSATOW KU ]I-

KOCTH OCHOBAHO Ha €ro OKHMCIIEHHH J0 (opMaibJeruaa U JajdbHEHIIeld uaeH-
TU(UKAIIMKN TIOCJIETHEr0 OPraHOJENTHYECKH WM C MOMOUIBIO IBETHBIX PEaK-
uuid. IlosBnenue 3anaxa ¢popMaibaeruia Mocjiae MOrpyKeHus: B UCCIEAYEMYIO
KUJIKOCTh PaCKaJICHHOW MEIHOM IMPOBOJIOKU CBUIETENBCTBYET O IPUCYTCTBUU
MeTaHosia B npoOe. IlonTBepxkaeHneM MONTYYEeHHOIO pe3ysbTara MOXKET CIy-
KUTh LIBETHAsl peakiivsi, OCHOBaHHAas Ha o0pa3oBaHUM MOp(UHA W3 KOJEHHA
II0Jl BJIMSIHUEM CEPHOM KHUCIOTHl KOHLUEHTPUPOBAHHOM. [lanpHelliee B3auMo-
nerictBue MopduHa ¢ GopMaIbIACTHAOM COMPOBOXKIACTCS (PHOIIETOBBIM OKpa-
LIMBAHUEM:

5CH3;0H +2KMnO, + 3H,S0O, — 5H,CO +MnSO, +K,SO, + 8H,0
2KMnO, + 5H,C,0, + 3H,SO, — 2MnSQO,+ 10C02T + K,S0, + 8H,0

[Ipexne, yeM NpUCTYNUTh K OKUCJICHUIO METAHOJIA MPHU aHaJIUu3e TUCTHII-
Js1Ta, HE0OXOAMMO MTPOBEPUTH HATMYKE B HEM (OpMaITbICTH/IA.

e K 5 mi mccnemyemoro pactBopa nmobasissioT 2—3 ma 10 % pacTtBopa
KHUCJIOTBI CEPHOM M PEAKIIMOHHYIO CMECh OXJIaXIAIOT JIbAOM. 3aTeM IO KaIlIsaM
nobapisroT 1 % pacTBOp Kalvs TIEpMaHTaHaTa J0 COXPAHSIOIICHCS CBETIIO-
PO30BOi1 OKpacku (ciaeayer n3deratb H30bITKA peakTrBa). /s oOecuBeUnBaHUs
KaJiis rmepManranara depes3 15—20 MuHyT 100aBISIOT KPHUCTAUTMYECKYIO KHUC-
JIOTY I11aBEJIEBYIO.
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[IpoOy aensar Ha 2 4acTH U MPOACIIBIBAIOT PEAKIUU:
a) C KOJICMHOM B CpeJie CEPHOM KUCIIOTHI;

0) ¢ pyKCUHCEPHUCTOU KUCTOTOM.
UyBcTBUTENIBHOCTD peakiuu — 0,1 mr.

3. Ilpedéapumenvhnas npoba Ha Memanos 6 Moue
3CH;0H+ K>Cr,07 + 4H,S0O, — 3HCOH + Cr2(804)3 + K,SO, + 7H,0

e K 1 mi moun nmpubasisiror 1 mn 10 % pactBopa quxpomara Kajius B
50 % pactBOope KucnoThl cepHoil. B Teuenue 10—45 ¢ mosiBisieTcs 3erneHas
okpacka (mpezaen oOHapyxeHust — 75 mr% cnupra). [Ipu HarpeBaHuu peaxiiu-
OHHOM cMecH Ha BOJAsIHOM OaHe npenen ooHapyxkeHus: — 20 mr%.

Peaknus He cnieruduyHa 11 METaHOJIA M UMEET OTPHUIIATEIbHOE Cy1e0HO-

XUMHUYCCKOC 3HAUYCHUC.

3.4.2. ITNJIOBBIH CHUPT (3TAHOJ)

OTUNOBBIN cupT (MeTwiIKapOuHOJ, BUHHBIN cnupT, C,HsOH) — Oecuper-
Hasl JIETKOITOJABMKHAS ’KUJIKOCTh C XapaKTEPHBIM 3alaxoM M KT'YYUM BKYCOM.
Temneparypa kunenns — 78,39 °C; d*°,— 0,78927; n*’p— 1,3611. CmemmBaeTcs
C BOJIOM, COUPTAMHM, TUITUIOBBIM 3(UPOM, INIHLEPUHOM, XJIOpoPopMoM, alie-
TaJbJACTUAOM, OcH3MHOM U Jp. OOpasyeT a3eoTporHyio cMech ¢ Bojioi (95,6 %
M0 Macce 3TaHoja, Temmneparypa kunerus — /8,15 °C).

[IpuMEHSIOT 3TUJIOBBIM CHOUPT B JIAKOKPACOUYHOM M (hapMaleBTUUECKOU
MPOMBIIIIEHHOCTH, B MIPOU3BOJICTBE KHHOPOTOMATEPUATIOB, TOBAPOB OBITOBOIA
XUMUHU U JIp. SBAsieTCs ChIpbeM ISl MOJYyYEHHs] TUATUIIOBOTO 3upa, XJIOpo-
(dopMa, arieranbaeruaa, yKCyCHOM KUCIOTHI, 3TUaleTara. B Menuuune 3tumo-
BbIil COUPT NPUMEHSIOT JJIs JIe3MH(EKUUHU, KaK COCYIOpaCUIMPAIOIIEe Cpe-
CTBO HApPYXKHOTO MPUMEHEHMs, KOAryJsiHT OejKka, B TOM 4YHClie, IPU JICUCHUU
OKOrOB. 3HAuWTEJIbHAs 4YacTh STUJIOBOTO CIUPTAa HWAET Ha HW3TOTOBIICHHE
CIOUPTHBIX HAIIUTKOB.

OTUIOBBIN CIUPT YPE3BBIYAHHO TUTPOCKONHUYEH, MPU KOHUEHTPAIUU BbI-
me 70 % (mo o0beMy) IPHKUTACT KOXKY M CIM3UCTBIC 000JOUYKH; MPU MPHUEME
BHYTPb YTHETAET UEHTPHl TOPMOKEHUS MO3T'a, BBI3bIBAET OINbSIHEHUE, TPU MHO-
rOKpaTHOM ynoTpeOiaeHuun — ankoronusM. JletanbHas g03a — 0koso 300 mi.
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Ka4vecTtBeHHOE 00HApYyKEHUE

1. Peakuyusa smepugpukayuu (06pazoBaHue dTUIAIIECTATA)

2CH;COONa + H,S0O, — 2CH;COOH + Na,SO,
C2H5OH + HOSOgH—> C2H5OSO;3H + Hzo
C,HsOSO3H + CH3;COOH — C,HsOCOCH;31 + H,SO,

e B npobupky BHOcAT | miu uccnenyemoro pactsopa u 0,1 r 0e3BogHOrO
HaTpUsl alerara, 3aT€M OCTOPOXHO IO KaIulsiM NpHUOaBIAIOT 2 MJI KHCIIOTBI
CEepHOM KOHLEHTPUPOBaHHOMI. CMech HarpeBaroT 0 BbIIEIEHUS My3bIPbKOB Ia-
3a. Ilocne oxyaxaeHusi MPOOUPKHU OIIYHIAETCS 3amax 3THIIALEeTaTa, KOTOPBIM
nosiBisieTca 0Oojiee OTYETIMBO, €CIU COAEPKUMOE MPOOUPKU BBUIUTH B
2025 kpaTHBIN 00BEM BOJIBI.

YyBCTBUTENBHOCTH peakiuuu — 15-20 mr.

2. Peakuusa oxkucnenusa (0Opa3oBaHUE alleTaIbJICTHIA)

(@)
2
3C2H50H + chr207 + 4HZSO4 —> 3 CH3C< ¢+ Cr2(804)3 + KzSO4 +7 Hzo
H

e K 1 mi uccnenyemoro pactsopa npubapisaoT 10 % pacTBop KHUCIOTHI
cepHoil 110 kucioil peakuuu. K stoit cmecu no kamisaM npubdasistoT 10 % pac-
TBOp KaJusl AUXpoMara J0 OpPaHkEBO-KpacHOM okpacku. CMech OCTaBIISIIOT HA
HECKOJIbKO MUHYT MpPU KOMHATHOW Temmeparype. [losiBisiercst 3anax areralib-
Jerua.

UyBCTBUTEIIBHOCTh PEAKIIUU — 3 MT.

3 . Peaxkyus obpazosanus iioooghopma
I, + 2NaOH — NaOI + Nal + H,O

C,HsOH + NaOl — CH;CHO + Nal +H,0
areTajbIeru

CH3;CHO + 3NaOl — CI;CHO + NaOH
Ho1aJb

CI;CHO + NaOH — CHI;] + HCOONa
HaTpusi hpopmMuaT
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e K 1 M ucciemyemMoro pactsopa g00aBisitoT 2 M 5 % pacTBopa HaTpusl
ruapoKkcuaa, mo kamwisiMm 1 % pactBop iona B 2 % pacTtBope Kayusl Hoauaa 110
COXpaHsoIIeNcs caado-kenTol okpacku. CMech HarpeBarOT HECKOJIbKO MUHYT
Ha BoasHOM Oane (50 °C), mpu 3TOoM omrymaercs 3amax Homodopma. Ilpu
OXJIAXKJIEHUH pacTBOpa OOpazyroTCi KpHUCTauibl HoaodopMa B BUJIE IIECTH-
YTOJIbHUKOB M 3BE3/I0YCK.

Peakmus me cnenuduana — ee gaet anetoH. UyBCTBUTEILHOCTh PEAKIIMH —
0,04 wmr.

4. Ilpeosapumenvnan npoda Ha IMAHO 6 MOoUe

[IpoBOoAMTCS aHAJIOTMYHO OMMCAHHOM BbIlIEe poOe sl MeTaHoja. Peak-
1Sl UMEET OTpUIATENIbHOE CYAeOHO-XUMHUECKOE 3HaUCHHE.

5. 3Kcnepmu3a A/1KO20/1bHO20 ONbAHECHUA

VY XKUBBIX JIMII 3KCNIEPTU3a Oa3upyeTcs HA JaHHBIX KIMHUYECKOW JHArHo-
CTUKH M PE3yJIbTATOB XUMHUKO-TOKCUKOJIOTHUECKOT0 uccienoanus. [lopsaok u
IIpaBUjIa MEJUILMHCKOTO OCBUIETEIBCTBOBAHMS periameHTupyrores [Ipukazom
MunucrtepctBa 3apaBooxpanHenuss PO or 18 gexadbps 2015 r. Ne 9331 «O mno-
pAAKE MPOBEICHUS MEIUIIMHCKOIO OCBUJAETEIILCTBOBAHUS HA COCTOSIHUE OIIbsI-
HEHU (aJIKOTr0JIbHOT0, HAPKOTUYECKOIO UIIM UHOTO TOKCUYECKOTO)».

[Ipu skcnepTH3e AJIKOTOJBHOTO OINBSHEHUS Hapsay C KIMHUYECKOW Jra-
THOCTUKOW MPUMEHSIOT XUMUUYECKUE METOJIbl OMPEACIICHUSI aJIKOTOJIsI B BbIJbI-
XaEMOM BO3/yX€:

1. TIpo6a Panonopra A.M. — HauboJiee mpocTa U y100Ha JIJIsi MPUMEHEHUSI B
JT000M MEIUITMHCKOM YUPEKICHHUU.

2. Unnuxatopusie TpyOku MoxoBa-IlIuakapernko u «KoHTpOIb TPE3BOCTH.

3. TepMokaranuTuueckuii MeTOA: MPUOOpP JUIsl ONpEeNIETECHUsl MApOB CIUPTA
B BhIIbIXaeMoM Bozayxe ITT1C-1.

4, HIUKaTOPHBIE MOJIOCKU «AJIKOCKPUH» U «AJIKOCEHCOPY.

5. IlopraTuBHBIE  yCTPOMCTBA €  DJICKTPOXUMUUYECKUM  JE€TEKTOPOM
(Alkolmeter SD-400).

6. MK-ananuzatopsr (Lion Intoxilyzer 8000, AKII3-01).

3.4.3. M30amuioBbIii cnupTt (3-MeTHJI-1-0yTaH0.1)
B npowmbliieHHOCTM — MOJy4alOT  CMECh  TEPBUYHBIX  CIIMPTOB
(1-nenranona u 2-MeTui-1-0yTaHoiia), BBIMYCKAEMYIO T10JI Ha3BaHUEM aMHUJIO-
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BbIC CHHUPTHI, a TaKkKe UW30aMWIOBbId coupt  (3-metmi-1-OyTtaHo,
(CH3),CH-CH,-CH,-OH). Cmechb 2-MeTuia- U 3-MeTHII-1-0yTaHOIOB BBIICSIOT
U3 CUBYIIHOI'O Macja, B COCTaB KOTOPOr0 TakK€ BXOJST MPONUIOBBIA U OyTH-
noBeI ciupThl. Kpome Toro, B cuBymHoM Macie cozepsxkarcs (okosno 1 %)
BBICIIIME CIUPTHI (¢ 6—9 aToMamu yriepojia), HEKOTOPbI€ KUPHbIC KUCIOTHI U
a30TUCThIEC BEIIECTBA.

CuByiiHoe Maciio — MOOOYHBIM MPOIYKT CHUPTOBOTO OpOXKEHHUS, OUYEHb
SA10BUT. M30aMIIIOBBIM CIMPT MPEACTABISAET COOOM MACISHHUCTYIO KHUIKOCTh C
PE3KUM XapaKTEpHBIM 3amaxoM. HacTo Mmpu XpaHEHUU NPUOOPETAET KENTOBa-
Tyt0 okpacky. O0nafaeT CUJIbHBIM pa3apakaroluM JEHCTBUEM Ha CIU3HUCTHIE,
nopaxaet [[HC. JleranpHas no3a — okomno 30-50 mn. Tokcuueckuit addexrt
HacTynaeT oT ynorpebieHus BHyTpb He MeHee 0,5 mi. [Ipu 3TOM BO3HHKAIOT
OIIYIICHHUE TJIYXOThl, PBOTHBIC BbIAeNeHUs, Open. [Ipu ocTpom oTpaBieHuu cu-
BYIIHBIM MAacJIOM HaOJI0JaeTcs KOMaTo3Hoe cocTosinue. Hegomyctumo coxaep-
KaHue B CHUPTHBIX HamuTkax Aaxe 0,3 % amMuioBBIX CHUPTOB (CUBYIIHOTO
Macina).

3-Metui-1-OyTtaHon pacTBOpuM B Boje, Temneparypa kunenus— 131,4 °C;
d*°, — 0,8120; n*°p — 1,4078, 06pasyeT a3e0TPOIHYIO CMECh C BOIOI (TeMmepa-
typa kunenus — 95,15 °C, 49,6 % Bopl).

HccnegoBanue Ha MNPUCYTCTBUME H30AMHIIOBOTO CHHUPTA MPOBOAST IPU
HAJIMYUK CTIEHU(UYECKOTO 3araxa CHUBYIIHBIX MAacell U MaCISHUCTBIX Karelb
Ha MTOBEPXHOCTU JUCTUILIATA. Bece peakuuy Ha M30aMUIIOBBIN COUPT AT MO-
JIOKUATEIBbHBIN 3((EKT TOJBKO MPU OTCYTCTBUHU BOJBI, TO3TOMY TIEPEI BBITOJ-
HEHHEM PEaKIUi U30aMUJIOBBIA CIIUPT IKCTPATUPYIOT U3 TUCTUIUISITA TUITUIIO-
BbIM 3(upom (3 M), 3pUpHYIO BBITSKKY JEISAT Ha 3 4acTu U 3GUp UCHapSIOT
pyu KOMHAaTHOM TemriepaType. C MOJy4eHHbIMH OCTaTKaMU MPOJIENbIBAIOT pe-
akuu 1-3.

KadecTBeHHOE OOHApYKEHHE

1. Peaxuyusa smepughukayuu (06pazoBaHue n30amMuaIeTara)

Peakiiua ocHOBaHa Ha B3aMMOJCMCTBUU HATPHS aleTara ¢ U30aMUJIOBBIM
CIOUPTOM, B pe3yJbTaTe KOTOPOro o0pa3yeTcsi n30aMuiialleTar, MMEIOIIHM 3amax
IPYILIEBOX 3CCEHLINU:

2CH3COONa + H2804—>CH3COOH + Na,SO,
CsH;;OH + CH;COOH — CsH;OCOOCH;31T + H,O
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e K ocrarky B hapdhopoBoii yaiike mpuOaBiIgIOT 2 Karid KUCJIOThI CEPHOU
KOHILIEHTPUPOBAHHON M HECKOJIbKO KPYIMUHOK aierara HaTpus. [lpu crmabom
HarpeBaHUMW OIIYIIACTCs 3amax TPYHIEBOH ACCEHIIMU, KOTOPBIA CTaHOBUTHCS
0oJiee BBIpAXKCHHBIM IIPH Pa30aBIICHUN PEAKITMOHHON CMECH BOJOM.

UyBCTBUTEIBHOCTD peakiuu — 1,5 Mr

2. Peakyus oxkuciaenus (00pa3zoBaHue N30BAJICPUAHOBOIO AJIbJIETH/IA)

M30aMUIIOBBIN CIIUPT IO BIUSHUEM KaJHsl IEPMaHTraHaTa B MIPUCYTCTBUU
KHCJIOTHI CEpHOM KOHIIGHTPUPOBAHHOMN OKHCIIACTCS 10 albJeTuaa U30BaliepHa-
HOBOM KHCIIOTBI, & 3aTeM — JI0 H30BaJICPHAHOBOM KUCIIOTHI.

0
5 CoHy,OH + 2KMNO, + H,S0, —= 5 C4chfH+ K,SO, + MnSO, + 8H,0

® Ocrtarok ¢ (hapdopoBOil HaIIKK CMBIBAIOT B MPOOUPKY C MOMOIIIBIO dPu-
pa, KOTOpPHIA 3aTeM ymapuBaroT gocyxa. K ocrarky B mpoOupke mpuOaBistOT
D Karejib KOHUEHTPUPOBAHHOTO PAcTBOpa KayiMsl NEpMaHraHara M TaKoOW Ke
00BbEM KHCIIOTHI CEpHOI KOHIICHTpUPOBAaHHOMU. [IpoOupKy HarpeBarOT Ha KUIIS-
e BoasiHol O0ane 1-2 muHyThl. [losBisieTcs 3amax u30BajieprUaHOBOIO ajbe-
rUJa, CO BPEMEHEM IIEPEXOIAIIMNA B HENPUATHBIA 3alax W30BaJCpUaHOBOU
KHUCJIOTHI (3amax THUJIOTO ChIpa).

YyscTBuTENnbHOCTH peakiuu — 0,11 mr.

3. Peaxuyusa Komapoeckozo ¢ apomamuueckumu anvoecuoamu (Ha BbIC-
T CIUPTHI, CoeprKaIue 6ojiee 3 aTOMOB yIJIepo/ia)

CnocoOHOCTh CPEeTHUX U BBICIIMX aNu(aTUUECKUX CIUPTOB MPEBPAILATHCS
B OKpAIIICHHbIC COCAMHEHUS TI0J ICHMCTBUEM apOMAaTHYECKUX aJIbJACTUI0B (Ba-
HUJIMHA, OCH3AIBb/ICTH 1A, CATTUIIAIIOBOTO ajbJEeTUa U JPYTUX) MOXKET OBITh HC-
MOJIb30BaHa JIsl 0OHAPY>KEHUSI aMUJIOBBIX CITUPTOB.

A) Peakuus ¢ canuyunosvim anboezuoom

MexaHu3M peakiiuy BKJIIOYAeT B ce0s OKHCIICHHME M30aMHJIOBOTO CIUPTa
KUCJIOTOM CEPHOM KOHIICHTPUPOBAHHOW /10 M30BAJIEPUAHOBOTO alibJIeTH/Ia, KO-
TOPBIN BCTyIAET B PEAKIIUI0 KOHASHCAIIMHA C apOMAaTUUYECKUM aJIbJIETUIOM:

(o] A2
C5H110H - 5C4H9C\H
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\ oH C//O @) C//O
/)Q’ ~ ~
CH,C + H — H
“H -H,0
! HCC,H,

e K ocrtatky B (hapdopoBoii yalike nociae ucrnapeHus 3pupa npuoaBiIstOT
I M 1 % pactBOpa caaTuUMIOBOTO allbJIETUAA B 3TAHOJE U 3 MJI KHUCIIOTHI Cep-
HOM KOHIIEHTpUpOBaHHOU. [lociie oxnaxaeHus: yamky NOMEN[aroT Ha 3 MUHYTHI
Ha KHIIIYO BOAsHYI0 OaHto. [losiBnsieTca po30Bo-KpacHas OKpacka.
UyBCTBUTEIBHOCTD peakiuu — 1,5 Mr.

b) Peaxkuyus ¢ n-oumemunamunooden3aiboecuoom

e B ¢apdopoBoii yamike Ha OCTaTOK MOCJE UCHapeHus 3(upa HAHOCAT
5—10 kanenb KUCIOThI CEPHOM KOHIIEHTPUPOBAHHOM U HECKOJBKO KPUCTAILIOB
n-auMeTuiIaMmuHooeH3anpaeruaa. [losBisercss TeMHO-KpacHOE OKpalllMBaHUE,
nepexojsuiee, Npu pa30aBiIeHU BOIOH, B (PHOJIETOBOE.

3.4.4. IlponmjioBbIe CIUPTHI

Cpenu nponuaoBbIX COUPTOB BBIAEISAIOT HOPMAJIbHBIA TPOMMIIOBBIN (IIpO-
nanon, C3H;OH) u u3onponuioBelil (mponanon-2, BTOPUYHBIA MPOMUIOBBIH,
HEeTPOroj, NePCHUPUT) CIUPTHL. DTO OECIBETHBIE JKUJIKOCTH C XapaKTEPHBIM
CIOUPTOBBIM 3allaXOM, XOpOIIO CMEUIMBAIOTCS C BOJOM, 3TAHOJOM, OEH30JIOM.
Temmeparypa Kumenust npomnanona — 97,4 °C; d*°, — 0,8035; n*’, — 1,3850. Ilo-
Jy4arT NePEerOHKOM CUBYIIHBIX Macesl U CUHTETUYECKUM ITYTEM.

Temmeparypa kuneHnus nmponanona-2 — 82,4 °C,d204— 0,7855: n*’,— 1,3776.
[IponunoBbie COUPTHI UCTOIB3YIOT B KAYECTBE PACTBOPUTEIICH CUHTETUYECKUX
CMOJI, HEKOTOPBIX 3(UPHBIX Macel U T.A. M30nponuioBsiii CHUPT NPUMEHSIOT B
kayectBe aHTU(pu3a. OkaspiBaet BpeaHoe BiusHue Ha [[HC (Tokcnunee sta-
HOJIa TpuMepHO B 2 pa3a). OTpaBlieHHE YHCTHIMU TPOIHIOBBIMH CIHPTAMH,
BCJIC/ICTBUE TMpUEMa MX BHYTPb, HAOJIOJAIOTCS CPABHUTEIBHO PEIKO, Yalle
BCTPEYAIOTCS MHTOKCUKAIIUU UX CMECBIO C 3TUJIOBBIM criupToMm. JleTanbHas no-
3a pu ynorpedieHuu BHyTph — 0kojio 100—400 mi.

3.4.5. ByruioBbie ciupThl (0yTaHOJIBI)

BbecriBeTHbIC XUIKOCTH C XapaKTEPHBIM CIIUPTOBBIM 3araxoM. [lomydaror-
sl Mpu OPOKEHUU HEKOTOPBIX 3JIAKOB, U3 OTXOJOB CaxapHOTO MPOU3BOJICTBA, &
TaKXe€ CHHTETHYECKUM IyTeM. K HUM OTHOCSITCS:
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e H-OytmnoBbi cnupt (Oyranon-1, C4H9OH): TemmepaTtypa KumeHUs —
117,4 °C; d®,— 0,8099; n®; — 1,3993, mano pPacTBOPHUM B BOJIC;

e BTOP-OyTWUIIOBBI cnupT (OyTaHOd-2): Temmeparypa kumneHus— 99,
5-100 °C; d*°,— 0,8060; n*’; — 1,3949, B BoJE PACTBOPSETCS XYKE, 4eM
Oyrtanoi-1;

e 1300yTHIOBEIA CcriMpT: TeMmepaTypa kunenns — 108,1°C, d*°,— 0,8027;
n*’5— 1,3970, Mano pacTBOPHUM B BOJC;

® TpeT-OyTWUJIOBBIM CHUPT (TPUMETUIIKAPOMHOII): TeMIlepaTypa KUIICHUS
- 82,5 °C, d*°,— 0,7887; n®p — 1,3954, B Bojie pacTBOpsIETCS B JIOOBIX
COOTHOIICHUSX.

ByTunoBbie CUPTH MPUMEHSAIOTCS B Ka4eCTBE pacTBOpUTENeil B mapdro-

MEpHOU ¥ (apMarieBTUIECKON MPOMBINIJICHHOCTH, B TPOU3BOJICTBE CHHTETHYE-
CKOr0 Kay4dyka, JJisg W3rotoBieHus: Topmo3HoH xuakoctu bBCK (conmepxameit

10 50 % OytaHnona) u T. A. JleranpHas 103a npu ynoTpedIeHnr BHYTPb — OKOJIO
200250 m.

3.4.6. Kosim4ecTBeHHOeE Ompe/iesieHre CIMPTOB
B nacrosiee BpeMs B Cy/1e0HO-XMMHUYECKOM aHAIN3€ U JTUATHOCTHKE ajl-
KOTOJILHOT'O OIbSIHEHUSI HauOoJjiee MPearnoYTUTENbHbIM sBIsgeTcs MeTon KX,
[Ipoune MeToabI ONpEACICHHs CIIUPTOB, TAKME KaK CIIEKTPO(HOTOMETPUIECKHE,
dotokonopumerpuueckue, TCX u npyrue caMOCTOSTEIHHOTO 3HAYCHHUS HE
HMMEIOT.
TI'azo-»cuokocmuasn xpomamozpagus
["a3o-xxunkocTHass xpomarorpadusi mo3BOISET Pa3AeiAUTh COUPTHI: METH-
JIOBBIN, 3TUJIOBBIA, TPOMUIIOBBIN, OyTHUIOBBIN U M30aMUJIOBBIN APYT OT JApyra B
MPUCYTCTBUU APYTHUX JIETYUYUX BEIIECTB, a TAKXKE MPOBECTU UX KAYECTBEHHBIN U
KOJINYECTBEHHBIM aHAIN3. MeTo OCHOBAaH HA MPEBPALIEHUH CHUPTOB B CIIOXK-
Hble 2(GUPBI A30TUCTONW KUCIOTHI — AJIKUJIHUTPUTHI, BHICOKOJETYYHE COCIUHE-
HUS, KOTOpBIE MOJABEpPrarTcs razoxpomarorpaduueckomy anamuzy. [Ipu BbI-
MOJTHEHUH METO/Ia CHUPTHI MEPEBOIST B CIOKHBIE A(DUPHI A30TUCTON KUCIOTHI —
AJTKWIHUTPHUTHI
R-OH — R-ONO
CCI;COOH + NaNO, — CCI;COONa + HNO;
HNO, + C,HsOH — C2H5ONOT + H,O
2 HNO; (m36p1TOK) — H,O + NO1T + NO,1
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CrnupThl BBIXOJAT M3 KOJIOHKH B TIOPSIIKE BO3pacTaHMS MOJEKYJISIPHOU
MaccChl, U30MEPhI BHIXOAAT paHbie. MaeHTudukamuo coupToB MPOBOISAT IO
OTHOCHUTEIILHOMY BPEMEHH YIEPKUBAHUS WX AJKIIHUTPUTOB, UCIIOJIB3YsI B Ka-
4YecTBE cTaHAapTa mpomaHoi. ['paduueckuM oTOOpakeHUEM Ipoliecca pasje-
JIEHUS SIBJIAETCS XpoMartorpamMma (psiji MUKOB, KaXIbI M3 KOTOPBIX COOTBET-
CTBYET OJTHOMY M3 pa3/esieMbIX BEIIECTB):

e 1 muk — oxucasl azora NO u NO,;

e 2 muk — CH3ONO MetunHUTpHUT;

e 3 muk — C;HsONO >TunHUTpUT;

o 4 nuk — i-C3H;ONO u30nponuIHUTPHT;

e 5 muk — N-C3H;ONO nponmmiHUTpHT;

e 6 muk — i-C4HyONO u300yTHIIHUTPHUT;

e 7 nuk —N-C4HyONO OyTunuuTpur;

e 8 muk — i-CsH;;ONO n30aMUTHUTPHT;

¢ 9 nuk — N-CsH;;ONO amunuautpur.

JI71s1 KOTMYECTBEHHOM OLICHKU COJEpKaHUs CIIUPTOB B MPOOE UCIOIB3YIOT
METOJ BHyTpeHHETo cTanaapTa. OH 3aKI04aeTcs B TOM, 4TO B POOY BBOJIUTCSA
CTaHJapT (H-MPOIAHOJ) B U3BECTHOM KOHIIEHTpaluu. [Ipu pacyere yuyuThIBaeT-
Csl COOTHOIIICHHE TIIOMIaACH MUKOB UCCIIETyEMbIX KOMIIOHEHTOB MPOOBI U MUKA
cTaHAaprta. Pacyer KOHILEHTpallMd COUPTA MPOBOJAT MO KAITMOPOBOYHOU KPH-
BoM. [Ipu KoMMuecTBEHHOM OIpe/IeIEHUH H-TIPONIaHoIa B KaueCTBE BHYTPECHHE-
ro CTaHJapTa MOTYT OBbITh MUCIOJIb30BaHbI Apyrue anudaruyeckue cnuptbl. O1-
HAaKO JJii 9TOTO0 HEOOXOIWMO TPOU3BECTH MPEABAPUTEIHHOE OIpeaeIcHUE
COOTBETCTBYIOIIETO MOMPABOYHOTO KOd(puiireHTa.

MeToanKa onpeaeJeHns 3TaH0J1a AJKWIHUTPWIbHBIM METOJ10M

YcnoBusi onpeneneHus: Ta3oBblil xpomatorpad, OCHAIEHHBINH JETEKTO-
POM TIO TEIIONPOBOJIHOCTH (KaTapOMETPOM ); KOJIOHKA METAINTMYECKAS, IITUHON
2,0 M, BHYTPEHHUM JHWAMETPOM 3 MM, 3aIIOJIHEHHAs TBEPAbIM HOCHUTEIEM
Chromaton-N-AW-DMS (0,16-0,20 merr) ¢ HaHeceHHOH xuakoi ¢azoit 15 %
ckBaslaHOM. ['a3-HOCcUTENb — Tenuid; ckopocTh nogaun — 30 mi/MuH. Temmepa-
Typa UCIapuTels, 1eTeKTopa U KojJoHku coctasisier 100, 80, 40 °C, coorBer-
CTBEHHO.

1,0 MJT KpOBH WMJIM MOYH MOMEIIAIOT B MEHHUITWUIMHOBBIN (DJIAKOH; B HETO
nob6assitoT 1,0 M BHyTpeHHero crangapra — 4 % pacTBOp H-TpOIaHOJIA U
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0,25 mu 50 % pactBopa TpuxiopykcycHoil kucioTsl (TXVY) u 3akpsiBatoT pe-
3MHOBOM TpoOKoii. [IpoOy nepeMemmBarOT U MOMEIIAIOT B TEPMETHYHBIN Me-
TaJUIMYECKUI KOHTEWHep. 3areM B oOpa3ell uepe3 pe3nHOBYIO MPOOKY BHOCST
0,5 mi 30 % pactBopa Harpus HuTpuTa (NaNO,) u npody UHKYOUPYIOT MpHU
koMHaTtHOU Temrmiepatype (18-20 °C) B Teuenne 1-4 munyt. Cyxum HImpuiiem
yepe3 npooky orouparoT 1,0 M maporazoBoit (pa3bl U cpa3y BBOJSAT B HUCIIApH-
TeJb XpoMmaTorpada.

Nnentrudukannio BEHIECTB OCYIIECTBIAIOT MO BPEMEHHU YJEpKUBAHUS.
Konnenrpanuto cnupra (C) paccyuThIBaroT 1o popmyrie:

H,y
C (%) =K- %

rae: Hy — BeicoTa muka onpenensseMoro Bemecrsa, H, — BbIcOoTa muka
cranaapra (H-npomnanoia), K — rpagynpoBouHblii KO3 PULIUEHT.

['pamynpoBOYHBIN KOA(DPUIUEHT ONPEAENISIOT M0 CTAaHAAPTHOM JIJISl Ta30-
XpoMmaTorpauueckoro aHajgvM3a METOJIUKE I0C]e aHaIu3a KaJluOpOBOYHBIX
pPacTBOpPOB (B COCTaB KOTOPBIX BXOJST BO3PACTAIOLINE KOHIEHTPAIIMKU dTaHOJa
MIPY MTOCTOSIHHOW KOHIIEHTPALIMK BHYTPEHHETO CTAH/IapTa).

buoxumuueckuit memoo (pepmenmamuenstit, mnemoo A/I)
buoxuMuueckuii METO OCHOBAaH HA PEAKIIMM OKUCJIEHHS 3TAHOJA 10 ale-

TaJbJIeTU A 1o AekcTBUEM (pepMeHTa ankoroapaeruaporenassl — AL, JIITH
— nudochonupuIMHHYKIEOTH — akuentop. Boccranosnennas dopma AITH
oOnagaeT XxapaKTepHbIM CBETOIOIJIANICHUEM MIPHU JJIMHE BOHBI 366 HM. U3Mme-
psAsl ONTUYECKYIO MJIOTHOCTh NMPOJYKTa PEAKLUUH, PACCUYUTHIBAIOT COJNEPKAHUE
CIIUPTa B UCCIIEAYEMOM OOBEKTE, TaK KaK KOJUYECTBO BOCCTAHOBJICHHOU (op-
mbl JITTH mpomoprrioHanbHO KOJIUYECTBY TaHoja. Pacder BeayT mo xammuOpo-
BOYHOMY T'paduKy, AJIS MOCTPOCHHUS KOTOPOTO MCIOIB3YIOT CTaHJIAPTHBIE pac-
TBOPHI ATAHOJIA C U3BECTHOM KOHIIEHTpalued. Metoa crieuuduyeH, HO TpeOyeT
BbICOKOU uncTOTHI peakTuBoB (AJII" u JAT1H).

3.4.7. dTuneHraukoan (1,2-3Tanauon)

Orunenrmukons (HOCH,CH,OH) — 3T0 nBYyXaTOMHBIH CHUPT >KUPHOTO
psina, OecuBeTHas Bs3Kasi TUTPOCKOIMYHAS KUAKOCTh O€3 3amaxa, CJIaJIkoBaTo-
ro Bkyca. Temnepatypa kunenust — 197,6 °C; d204— 1,1088: nZOD— 1,4316. Pac-
TBOPUM B BOJIE, CIUPTaX, KETOHAX, YMEPEHHO PacTBOPUM B OEH30JI€, TOIYOJIE,
TUATUIIOBOM 3(Upe, YETBIPEXXJIOPUCTOM Yriepoje. B aTuiieHriaukolie majo
PacTBOPUMBI PACTUTEIIbHBIE U )KMBOTHBIE Maclia.

51



https://lwww.twirpx.org & http://chemistry-chemists.com

OTWICHTIIUKOJIb TPUMEHSIETCS B OPraHUYECKOM CHHTE3€, KOKEBEHHOW,
TEeKCTWJIbHOM, TabauHOH, (hapMalieBTHUECKON U nmapProMepHOi MPOMBIIIIIEHHO-
cTtu. BopHbie pacTBOPHI ATUICHIIIMKOIS 00Jaat0T HU3KUMH TEeMIIEpaTypaMu
3aMep3aHus. ITO CBOMCTBO MCMOJB3YETCA MPU CO3JaHUU aHTU(PPHU30B, TOPMO3-
HBIX KHUIKOCTEU U aHTUOOJIEIEHUTEEH.

DTUJIEHTJIMKOJIb TOKCUYEH MPU TMOMAAaHUNA BHYTpPb — AeuctByeT Ha [[THC,
O0OMEHHBIE MPOIIECChI, IHAOTEINNA COCY/IOB U MOYEK (BBI3bIBAET HEKPOHE(DPO3).
BriBogutcs U3 opranusMa oueHb MeasieHHO (0T 14 mo 50 gueit). JIerko okuchns-
€TCs B OpraHuM3ME€ B IHIaBEJIEBYIO KHUCIOTy. CmeprenbHas go3za — 100 M u
oonpiie. OTpaBieHHE MOXKET MPOTEKATh B ABYX (hopmMax: MO3TOBOM WMIIM rema-
TOPEHAILHOM (B MOCIETHEM CIy4ae — C BBIPAKEHHOW MOYEYHOW U TIEYEHOYHOM
HEJI0CTAaTOYHOCTHIO).

Ka4vecTBeHHOE 00HApYyXKEHUE

Onpenenenre TUICHIIMKONS B OCTaTKaX MPUHATOW KUJKOCTH OCHOBAHO
Ha €ro OKHMCJICHUHU 10 (hopMaliblieTria, KOTOPhIM OOHAPYKUBAIOT PEAKIIUEH C
(YyKCHUHCEpHUCTON KHUCIOTOM, UM OKUCJICHUU O IABENIEBON KHCIOTHI C IO-
clenyomuM o0pa3oBaHUMEM OKcanatoB. JlJig ompeneneHus 3TUICHIIIUKONS B
OCTaTKax MPUHATON KUJKOCTU TAKKE MCIOJIB3YIOT PEAKIUIO 3TUJIEHIIUKOIS C
Meau cynb(haroM B MPUCYTCTBUU IIEIOYH, B pe3yJbTaTe KOTOPOH 0Opasyercs
COEMHEHNE, UMEIOIIIEE CUHIOI0 OKPACKY .

1. Peakuus okucienus Kkaaus nepuooamom
HOCH2CHQOH+ K|O4—> ZHCHO + K|03 + Hzo

e K 3-5 mu muctuminsita mpubasistor 5 kanenb 12 % pacTBopa KHCIOTHI
cepHoM, 5 Kamenb 5 % pacTBopa Kanus nepuonara B 5 % pacTBOpe KUCIOTHI
cepHoil u B30OanTeiBatoT. Uepe3 5 MuHyT mpubaBisioT 3—5 Kamenb pacTBopa
KHUCJIOTBHl CEPHUCTOM (1151 CBsI3bIBaHUSI M30bITKA MOAaT- U MEPHoIaT-uoOHOB), a
3aTeM 4 Kaluid pacTBopa KUCIOThl (PpykcuHcepHucTol. IlosBisiercs kpacHo-
(roseTOBOE MM PO30BOE OKpAITUBAHUE.

2. Pealcuu;l OKUC/eHUus 00 maeeﬂeeoﬁ Kuciaomsl 1P MHOI'OKPATHOM
BbIITAPUBAHHUUN 3TUJICHITIMKOJIA C a30THOU KHUCJIOTOM

o) COOH
HOCH2CH20H —_— | + 2 Hzo
COOH
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OO0pa3yromryrocs IIaBeJIeBYI0 KUCIOTY 0OHApYKHBAIOT:

a) 1Mo XapaKTEepHBIM KPUCTAJJIaM OKCalaTa KaJbIIus.
H,C,0, + CaCl, — CaC,0,| + 2HCI

0) Mo oOecIBEYMBAHUIO PACTBOPpA KajIus IMepMaHTaHaTa.

5H,C,0, + 2KMnO, + 3 H,SO, — K,SO,4 + 2MnSO, + 1OC02T + 8H,0

3. Peakuus c cynoghamom meou (rory0oe OKpalmBaHUe pacTBOPa)
Peakius nmpuMensieTcst 1u1si OOHAPYKEHUS dTHUIICHTIUKOJS B TEXHHUYECKUX
KUAKOCTSX. J{JIs1 MUCTUILISATOB — HeTprUeMyIeMa.

CuSO, + 2NaOH —» Na,SO, + Cu(OH),

H2C_CH2
HOCH,CH,0H + CuoH), —= & L +2m,0
\ /
Cu

e K 2-3 Mz uccienyemoro pactsopa npudasisaoT 1-2 ma 10 % pactBopa
HaTpUsl TUAPOKCHUIA U Heckosibko Kamenb 10 % pactBopa meau cynbdara, mo-
SBJISIETCS TOJTy0ast oKpacka.

XUMUYECKUE PeaKU UACHTU(PUKALMN STUICHIJIUKOJIS MO MPOAYKTaM €ro
OKHCJICHUS HE CIELM(PUYHBI U YTPATUIN CBOE 3HAYCHHUE IPU aHau3€e OUOJIOrH-
YEeCKOIro Marepuarna.

KosnuecTBeHHOE onpenesieHue

OTUIICHTJIMKOJIb 00J1aJaeT BBICOKOM TeMIIepaTypoi KUTIEHHUs, B TO YK€ Bpe-
MsI SIBJIIETCSI BBICOKO TIOJISIPHBIM COCTMHEHHEM, B CBSI3M C 3THM IUIOXO IEepPEero-
HSIETCS C BOJSIHBIM MAPOM U HE IKCTPArupyeTcss HECMEIIUBAIOIUMHUCS C BOJIOU
OpTraHUYECKUMH PACTBOPUTEIAMH. [103TOMY STUIICHTJIMKOIL HE MOXET OBIThH
W3BJICUCH U3 OMOJIOTHYECKUX 0OBEKTOB C TIOMOIIBIO UCIIOIB3YEMBIX B XHMHKO-
TOKCHKOJIOTHYECKOM aHaJM3€ METOJUK W30JUPOBAHUS JIETYUYUX W HENETydHX
sa10B. B Hacrosiee BpeMst Hanbojee crelu(pUIHBIM METOJIOM OTPEACICHUS U
KOJMYCCTBEHHOTO aHaJIN3a dTUJICHTIIUKOJIS B OMOJIOTHYECKUX OOBEKTaX CUHTA-
eTCs Ta30Bas xpomarorpadus.

Y ciioBus 3KCNpecc-onpeesiCHUsT STUICHIVIMKOJISE B MOY€ U TIa3Me€ KPOBU
METOJIOM Ta30BOM Xpomarorpaduu: Ta30BbIM XpomaTtorpad ¢ IJIaMEHHO-
MOHU3AIMOHHBIM JICTEKTOPOM, KOJIOHKA CTEKJIAHHAs, JUNIMHOW 1,2 M, BHYTpEH-
HUM auaMmeTpoM 3 MM, Hacaigka — SeparonBD (100 wmxwm) mam PorapakQ-S
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(80—100 mMKM), ra3-HOCHTEIIb — IeJIMi, CKOPOCTh MOJauu — 45 MJI/MUH, TeMIIe-
paTypa KOJIOHKH IIpH Hcroib3oBanuu SeparonBD — 180 °C, PorapakQ-S-200 °C.

2—-3 MKJ MO4YHM WJIM TUIa3Mbl KPOBU BBOJST B KOJIOHKY Xpomarorpada.
Nnentudukannuio OCyIIECTBISIOT MO a0COMIOTHOMY BpPEMEHHU YACpKUBaHUS,
COBIAJAIONIEMy C aOCOJIOTHBIM BpPEMEHEM YICPKHBAaHWS BHYTPEHHETO WU
BHEITHETO CTaHJapTa.

3.5. ®eHoJa (ruaApoKcudeH30.1, Kap00J0Basi KHCJI0TA)

K rpymnmne ¢beHonoB oTHOCATCS KapOOJIOBasi KUCJIOTA, KPE30JI, PE3OPLIHH,
ruApoxuHOH. OHU TPEACTAaBISIOT COO00M OECUBETHBIE WMJIM OKpAICHHbIC KpHU-
cTajuibl 100 amMop(HbIE BEIIECTBA; YaCTO UMEIOT CUJIbHBIM XapaKTEepHBII
3anax.

®enon (C¢HsOH) mpeacrasisier coboii 6eciiBETHBIE, PO30BEIOIIME HAa BO3-
IyXe KpUCTaJUIbl C XapaKTepHbIM 3anaxoM. Temmeparypa miasneHus— 40,8 °C,
teMriepatrypa kunenus — 181,4 °C; d*®, — 1,132; d*, (xuakocth)— 1,0576;
n*'s — 1,5509. OO6pa3yer ¢ BOAOW JBYXKOMIIOHEHTHYIO a3€0TPONHYIO CMECh
(remnepatypa kunenus — 99,6 °C, 9,2 % o macce deHomna).

deHoT 0Ka3bIBAlOT MECTHOE MPIHKUTAIOIEe, ICUXOTPOITHOE (HApPKOTHY E-
CKO€), HEMPOTOKCHYECKOe (CyIopokHOE), He(hpoTOKCHIecKoe nercTBrue. CMep-
TeJbHas 71032 MpU MpueMe BHYTph — 2 . Bo3MoXkHBI OTpaBieHus: napamu ¢e-
HOJIOB MPH TOMAJaHUU Yepe3 pOoT WM Ha KoxXy. Ilpu mpueme BHYTpbh (heHOI
OBICTPO BCACBIBACTCSI KPOBBIO, TPAHCTIOPTUPYETCS U PACIPEEAETCS MO BCEMY
opranusmy. B neduenu ¢enon noasepraercst ouorpanchopmanuu: 10 % denona
OKUCJIIETCS [0 JBYXaTOMHBIX (PeHoyioB (opTo- UM mapa-coenuHenuid). [lpu
oTpaBliecHUH (PEHOJIOM y OOJIBHOTO MOSBIISIETCS TEMHO-3€JICHOE OKpAIlIBaHHE
MOYH, YTO OOBSCHSIETCS MPUCYTCTBHEM B HEH THIPOXMHOHA U XUHTHAPOHA.

deHOoT OTHOCUTCS K TPYIITE MEUYEHOUHBIX sJ10B. Ero remarotokcuueckoe
JICHUCTBUE TIPOSIBISIETCA B PA3BUTUU TOKCHYECKOW mauctpoduu meuenu. Bripa-
KAETCSl B YBEJIIMUCHUU Pa3MEpPOB TEUYEHU U MOsiBIIeHHEM OoJieid. Takke MmosB-
JISIFOTCS JKENITyXa, 0JI€HOCTh, TOJIOBOKPYKEHHUE, MPU3HAKU TeMOPParu4ecKoro
nuaresa, MOBBIIMICHUE TEMIIEpaTyphl Tella, HApPYIICHUE MCUXUYECKOUN JesTellb-
HocTu. llepeOpoTokcuueckoe aelcTBue (PeHosia BBIpaXKaeTcsi B MEYCHOUYHOU
sHnedanonaTuu. Tsoxensie GopMbl OTpaBieHUsS (EHOJOM COMPOBOXKIAIOTCS
MOTEpe CO3HAHMS W TIEYeHOUHON Komoi. [Ipu mepopanbHOM momamannm (e-
HOJIa B OpraHW3M HaOJIOJAI0TCSL OO0JIM B >KENyAKE, IMMOHOC, MHOT/Ia C KPOBBIO,
pBOTa OETOBATHIMU, XJIOMBEBUIHBIMU MAacCaMu, MOSBIISIETCS 3anax (GeHosa n3o
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pTa, MOoYa IPHOOpPETAET OJUBKOBOE OKpamimBaHue. Ha BCKPBITHU: CIU3HUCTHIC
000JIOUKH PTa, MUIIEBOJA U KEITYJKa MOKPBHITHI MOJIOYHOTO I[BETa MATHAMHU,
KECTKUMH Ha OmIyIb. OTMeUaroTcsi 0EJIKOBOE M JKUPOBOE IMEPEPOKICHUE Ta-
PEHXHMMATO3HBIX OPTaHOB, MEJIKHWE KPOBOM3IUSIHUS BO BHYTPCHHHX OpraHax W
TKaHIX MO3Ta.

N3onupoBanue ¢eHosa MPOBOASIT METOAOM TUCTHJUISIIMN BOJSHBIM I1a-
pom. IIpu 3TomM deHonm oOpa3yer a3eoTpOITHYI0 CMECh, COCTaB KOTOPOW HE Me-
HseTCs TIpU Tieperonke. [Ipu Oonpmux KoiaudecTBax (eHoja B JUCTHILIATE,
OIIYIIAeTCs XapaKTEPHBIN 3aMaxX W 3aMETHBI MOJIOYHASI MyTh U OCCIIBETHBIC WU
KpacHOBAThIE KaIUIM, PACTBOPSIONIUECS BCIIENCTBUE 00pa3oBaHus (EHOJIATA OT
no0aBeHUs pacTBOpa HATpus rujipokcuaa. s oOHapyxeHus B Mode CBOOO/I-
HOTO (heHOJIa €€ MOAKUCIIAIOT YKCYCHON KHUCIIOTOW M TOJBEPTaroT MEePEroHKe C
BOJSIHBIM TapoM. JIMCTWIIIAT HEUTpalu3yroT OUKapOOHATOM HATpHUs U (PEeHOI
n3BiekaoT 3¢gupoM. [Ipyn u30IMpOBaHWU AUCTHILIALNMEH C BOJSHBIM ITApOM
¢eHos BBIAEISACTCS B YHCTOM BHJE, IMO3TOMY JOIMOJTHUTEIBHBIX METOJ/IOB
OYHCTKH HE TpeOyeTcs.

KadecTBeHHOE OOHApYKEHHE

1. Peaxyus c opomnoit éoooii (06pa3zoBanusi TpuopomdeHoa)

OH OH
Br Br

+3Br, —» y +3HBr

Br

e K 0,5-1,0 mn uccinexyemoro pactBopa npuoOasisitoT 3—5 kamenb Opom-
HOM Boibl. OOpa3yeTcs )KenToBaTo-0eblid ocagok TpuopomMdpeHoa.

UysctButenbHOCTh peakiuu — 1:50000. Peakiusi umeer orpuiiaTeabHOE
CyIeOHO-XUMHYECKOE 3HAUCHHE, TaK KaK €€ JAar0T aHWJIMH U APYTrue apoMaTH-
YCCKUC aMUHBL.
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2. Peakyus obpazoeanus unooghenona

i 3 NaClO
NH, + OH -0 N OH —
\ / - H,O

e K 0,5-1,0 M1 uccieayemMoro pactBopa npuoOaBisaiOT 1 Karuio aHUIIMHA U
2 M pacTtBopa HaTpus rumnoxyopurta. [losBisiercs rps3Ho-(uoseToBas okpac-
Ka, KOTOpas, mocje npuOaBlIeHHs pacTBOpa aMMHUaKa, MEPEXOJHUT B CHUHIOIO
(1esoyHas coab MHAO(EHOIIA).

Peakius umeet oTpuniaTeabHoe Cy/1Ie0HO-XMMUYECKOE 3HAYCHUE — €€ JIAl0T
mo0ble COeTMHEHUS, coAepskalire (eHOTbHBIN THIPOKCHIL.

3. Peaxuyus c ncenesa (111) xnopuoom

Jlist u3Bneuenus peHosa U3 TUCTUWILIANTA, €0 MOIIeIaYuBaIOT PACTBOPOM
HaTpUs THAPOKApOOHATA JI0 IMIETOYHONW PEaKIMH, PACTBOP BHOCST B JCIUTEIb-
HYIO BOPOHKY U IKCTParupyroT 2 mul 3dupa xkuakodasHbiM cnocodom. Idup-
HOEC W3BJICUCHHE YyMapWBAIOT MpPU KOMHATHOW Temmeparype aocyxa. Cyxou
OCTAaTOK PacTBOPSIOT B 2—3 MJI BOJIBI U C TIOJTYYEHHBIM PACTBOPOM ITPOICTIbIBA-
0T PEAKIIHIO.

OH OFeCl, O—Fe—O
O/ +FeCly; — ©/ | é | | (|)
: _O—Fe—0. :

e 1-2 xamnu pacTBOpa moMemaroT Ha GpapPopoBYIO MIIACTUHKY U MPUOABISIOT
1-2 xamm cBexenpuroToBiaeHHOro 5 % pactBopa xene3a (111) xmopuaa. Tlosis-
JsieTcsi cuHe-(prosIeToBast OKpacka, ucuesaromias ot J00aBJICHUS BOJIbI, CIIUPTA
Y KUCJOT (OTJIMYHUE OT CATUIUIOBON KUCIIOTHI).

YysctButenbHocTh peakiuu — 1:1000. Peakuus mMeeT MoNOXKUTEIbHOE
CyJeOHO-XMMUYECKOE 3HAUCHHE.
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KosnuyecTBeHHOE onpe/eieHue
1. I'paBuMeTpUYECKOE ONpEICIICHUE B BUIEC TPUOpOMPeHoa (MIpU J0CTaTOY-
HOM KoJInuecTBe (DeHOJIa).
2. TurpuMeTpudecKuil METO — IpsIMasi WM oOpaTHast OpOMaTOMETPHSI.

3.6. YKcycHasi KMCJI0Ta (3TAHOBAasi KMCJIOTA)

VYkcycnas kucnota (CH3COOH) — GecrnBeTHasi mpo3payHas >KUJIKOCTh C
pe3kuM 3amnaxom. s 6e3BogHON («IeASHON») YKCYCHOM KHCIIOTHI TeMIIepaTy-
pa mmasneHus — 16,64 °C, Temmeparypa kumenmsi — 117,8 °C; d*°, — 1,0492;
N, — 1,3715. CMemuBaeTcst co MHOTHMH PaCTBOPUTEIIAMHU, XOPOIIO PACTBO-
pS€T OPraHUYECKUE COCAMHEHUS.

YKCycHasi KUCIIOTa — OAWH U3 TJABHBIX MPOMEXKYTOYHBIX METaOOIMTOB,
BBITIOJHSAIONIUX KaK CTPYKTYPHYIO, TaK U SHEPreTUUeCKyto (YHKIMIO B 0OMEHe
BEIIECCTB. YKCYCHYIO KHCJIOTY UCIOJB3YIOT B MUILEBOW, XUMUYECKON MPOMBIIII-
JIEHHOCTH, B (hapMalluu.

[Tapbl yKCYyCHOM KHCIOTBHI pa3pa)kalOT CIU3UCTBIE OOOJOUYKH BEPXHUX
IBIXaTENbHBIX MyTEN, pacTBOPHI (C KOHUEHTpauuei Boiiie 30 % o macce) npu
CONPUKOCHOBEHUU C KOYKEU BBI3BIBAIOT OMKOTH.

XHUMUKO-TOKCUKOJIOTHYECKOE HMCCIIEAOBAHUE HAa HAJIMYUE YKCYCHOM KHC-
JIOTHI TPOBOJSAT MPHU CHEUUAIBHBIX 33JaHUSX WIM MPU HAIMYHU COOTBETCTBY-
IOLIMX YKa3aHUW B MaTepuanax Jela.

YKCYyCHYI0 KHCJIOTY OTTOHSIOT U3 OOBEKTOB OMOJOTHYECKOTO MPOUCXOK-
neHust, noakuciaeHHsix 10 % kucnoroi cepHot uim GochopHoit. Beuay nety-
YECTH YKCYCHOW KHUCJIOTBHI JUCTWIIAT COOMPAIOT B COCYJ, COJEp KaIUi
0,1 Monw/m pacTtBOp Harpus rujapokcuaa. KoimdecTBO YKCYCHOW KHCIOTHBI
OTIPEIETSIOT TUTPOBAHNEM KUCIOTON M30bITKA HATPUS THAPOKCHIA.

KauecTBeHHOE 00HApYyKeHHE
1. Peaxkuyus cxcenesa (111) xnopuoom
3CH3;COOH+ FeCl; — Fe(CH3;COQ); + 3HCI
3Fe(CH3COO0); + 2H,0 — [Fe3(CH;CO0)s(0OH),] ' CH;COO™ + 2CH;COOH

e K 2-3 mu ucciiemyemMoro pacTBOpa, BHECEHHBIM B MPOOUPKY, T00ABISIOT
1 xamwmo 5 % cBexkenpuroroBiieHHOro pactopa kenesa (1) xmopuaa. Ioss-
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JsAeTcs KpacHas Ookpacka. I[Ipu HarpeBaHuM OKpAIIEHHOTO pacTBOpa MPOUCXO-
IUT TUAPOIIN3, B PE3yIbTaTe KOTOPOIO BBINAAAET OYpHhIil OCaa0K.
YyBCTBUTENBHOCTH peakuuu — 1,25 mr.

2. Peaxkyus smepuguxayuu (06pa3oBanue dTUIAINCTATA)

H,SO,, t°
CH,COOH + C,HsOH —= CH,COOC,H;} + H,0

® B npoObupky BHOCAT 3—5 MJI UCCIIEAYEMOTO pacTBOpa U BHIIIAPUBAIOT J10-
cyxa. K cyxomy ocrarky npu0aBisioT 1 mut 9TaHoia U 2 MJI KUCIOTHI CEPHOM
KOHILIEHTPUPOBAHHOM, a 3aT€M CMECh OCTOPOKHO HarpesaroT. llosBisercs cre-
nuduyecKkuil 3anax 3TuiareTara.

3. Peakuyus oopa3zoeanus uHouz2o

[Ipu HarpeBaHUU yKCYCHOM KHUCIOTBI C COJSIMU KaJIbIMsl oOpasyercs aiie-
TOH, KOTOPBIA MOJIBEPraeTcss KOHAEHCAMU C O-HUTpoOeH3anpaeruaom. Oopa-
3yeTcs psii NPOMEXYTOUYHBIX MPOAYKTOB, KOHEUHBIM MPOIYKTOM SIBISIETCS HH-
JIUTO.

3 CH;COO0H + Ca0 —= {(CH3CO0):Ca — HyO

o
[N}

0
1° I
{CH:CO0):Ca —= CH;—C—CH; — Ca0 + CO; T

Q NO he NaOH

[0
-2

2 CH;—C—CH; T2 E—

£ R

fr'H—CI-I; —lﬁ—CI—I;
OH s

=0
\E'}=D

MaOH

YacTe AUCTUILISATA BBIMAPUBAIOT JI0CYXa, OCTATOK MEPEHOCAT B MPOOUPKY,
N00aBISIOT CMECh Kbl OKCHAAa W Kamblms kapOonara (1:1). OtBepctue
MpoOUPKH HAKPBIBAIOT (DUIBTPOBAILHON OyMaroil, CMOYEHHOW CBEXEIPHUTO-
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TOBJIEHHBIM PAacTBOPOM O-HUTpoOeH3anbAeruaa B 5 % pacTBope HaTpus T'Ui-
pokcuaa. [Ipobupky HarpeBaroT, 00pa3yrONIUIiCs alleTOH yJaBiIuBaeTcs Oyma-
roil C HAHECEHHBIM peakTUBOM. OKpacKka MsITHa Ha OyMare MEHSETCsS U3 JKEeJITOU
B CUHIOIO (OKpacKa MHIUTO).

UyBCTBUTENIBHOCTh peakiuu — 10 mr.

Peakuus HecnenuduyuHa, €€ CIOCOOHBI J1aTh BELIECTBA, IMPU THUAPOJIU3E
KOTOPBIX 00pa3zyercs aneTuiabHas rpynmna. imeeT cyaeOHO-XuMHUUYECKOoe 3Have-
HUE TIPU OTPULIATEIHLHOM pe3yJIbTate.

KoamnuyecTBeHHOE onpeeieHue

ConepxaHne yKCYCHOUM KHCJIOTBHI OMPEACIISIOT TUTPUMETPUIECKUM METO-
JI0OM, KOTOPYIO H30JUPYIOT MEPETrOHKON C BOJISHBIM IApOM M3 OOBEKTa, MOJ-
KUCJICHHOTO CepHOM miau hocPopHOil KUCIOTON. JIUCTUILIAT cOOMParOT B THUT-
POBAHHBIN PacTBOP HATPHS THUIPOKCUIA.

CH3;COOH+ NaOH — CH3;COONa + H,0

W30bITOK HATPUS THAPOKCHIA OTTUTPOBBIBAIOT KUCIOTOW XJIOPOBOJIOPO/I-
HOM (MHAUKATOP — eHOoN(PTANCHH).
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BOITPOCHI JIAA CAMOKOHTPOJIA

['pynmbl OpraHUYeCcKuX BEUIECTB, H30JIUPYEMBIX IIYTEM MEPETOHKH C
BOJISIHBIM [aPOM IPU XUMHUKO-TOKCHKOJIOTHYECKUX HUCCIIEIOBAHUSAX.
[lepeueHb BELIECTB, U30JIUPYEMBIX METOJOM IMEPETOHKU C BOASHBIM
napom, MOJJIekKalIMX aHAIU3y NpH OOLIEM HEHANpPaBICHHOM HCCIe-
JIOBAHUH.

BemectBa, aHanu3npyemble IPU CHEHUAIBHBIX 3aJaHUSX WIM OPHU
HAJIMYUHU XapaKTEPHBIX OCOOCHHOCTEH TUCTUILIATA.

OOBEKTHI MCCIIENOBaHUS NPU XUMUKO-TOKCUKOJIOTUYECKOM aHAIIN3E
Ha «IETY4HE SbD».

[IpyHIMTT TIEpEroHKM C BOJSHBIM MapoMm. lloHsATHE a3eoTpoInHON
CMECH.

[TopsiAok MOATrOTOBKM OMOJIOTHYECKOTO MaTepHraia K U30JMPOBAHUIO.
[Ipuntun BIOOpa KUCTIOT.

OCOOEHHOCTH MNEPErOHKH C BOASHBIM IMAPOM MJI STHJICHTIJIMKOJIS,
CUHWIBHOU U YKCYCHOM KHUCJIOT.

OO1mMit METOIOTOTUUECKUH TTOAXO/] K UCCIEOBAHUIO JUCTUILISTA.
['pynnoBble W YaCTHBIC KAYECTBEHHBIE PEAKIIMM HA BENIECTBA, U30-
JMPYEMBIE METOJIOM JUCTUILISIIUH.

Hcnonb3oBanue razoBoi xpomarorpaduu 1jisi 0OHApPYKEHUsI, UICH-
TUPUKAUNA U KOJTUYECTBEHHOTO OMPEEIECHUS CTUPTOB.
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TECTOBBIE 3AJAHUA

Bbl6epume 00UH UIU HECKONbKO npasujlibHvlXx oneemaoes.

1. IIOTJIOIUEHUE CUHWJIBHOM KHCJIOTHI B  MUKPO-
JNDDPY3MOHHOM METOJIE ITPOBOJUTCS C ITOMOIIBIO
1) Hatpus cynbduTa
2) xajaus Omxpomara
3) cepHOM KMCIIOTBI
4) HaTpHs THAPOKCHUIA

2. 1JI51 KAYECTBEHHOI'O OBHAPYXXEHUSA ®OPMAJIBAEIMIA
HE NCIIOJIB3YIOT PEAKLINIO C
1) pacTBOpOM pe30pIiHa B IIETOYHON Cpeie
2) HUPOTIPYCCHIOM HATPHSI
3) pacTBOPOM KOJIeHHA B KOHIICHTPUPOBAHHOM KUCIIOTE CEPHOU
4) XpOMOTPOITOBOM KHCIOTOM

3. ITPU XMMHUKO-TOKCHUKOJIOTMYECKOM MCCJIEJOBAHNU HA
OTUJIEHI'JIMKOJIb HE UCITIOJIB3VIOT
1) XuMHYECKHE pEaKIINH
2) Ta30-KUAKOCTHYIO XpoMaTorpaduro
3) cnekTpoPpOTOMETPHIO
4) MAKPOKPHCTAIIOCKOITHIO

4. AIETOH B IMCTUUIATE OBHAPY X XVBAIOT PEAKIIUEN C
1) HUTPOTIPYCCUIOM HATPUS
2) TUPHUIAHOM B IIEIIOYHOM CpeJie
3) OpoMHOi#1 Bo1OM
4) XJIOPHUIOM Kelre3a

5. 1JIA1 JOKA3ATEJIbCTBA STUJIEHI'JIMKOJIA B TPYITHOM MA-
TEPUAJIE HE PEKOMEHAYIOTCA PEAKIINA
1) OKHCIIEHHS JIO IaBEJIEBOM KHCIOTHI
2) oOpa3oBaHHUs CI0KHOTO 3hupa
3) okucieHus 10 GopMalibaeruaa
4) oOpa3oBaHUS KaJbIH OKCalaTa
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6. B PEAKIIMIO OBPA3OBAHUA KPACUTEJIA C XMHOJIMHOM
BCTVYIIAET
1) Y4eThIPEeXXJIOPUCTHIN YIICPO
2) TUXJI0pAITaH
3) xmopodopm
4) xnaopaaruapar

7. OTUJIEHI'JIMKOJIb B JUCTUJJIATE TTIOCJIE ET'O OKWCJIEHM S
11O LHABEHEBOPI KHUCJIOTBI MOXHO OBHAPYJXHUTb
PEAKIIMEU C

1) KaJbIHUsA XJIOPHIOM

2) GYKCUHCEPHUCTOM KUCIIOTOM
3) peaktuBoM Hecciepa

4) KOJCUHOM M KHCJIOTOM CepHOit

8. BBIBO/I, ECJIM PEAKIIM OBPA30OBAHUMA ﬁOﬂO@OPMA, AIIE-
TAJIBJAEIT A, OTUJIALETATA BYAYT 1HOJIOXUWUTEJIBHBI, A
PEAKINA C HATPUA HUTPOIIPYCCHUAOM OTPULIATEJIbBHA
(ITP1 AHAJIM3E JUCTUIIJIATA)

1) HalijieH aleToOH U ATaHOJ

2) HalijlcH METHJIOBBIN CIIUPT, HE HAl[ICH allcTOH
3) maiificH 9TaHOJI, He HAalJCH al[CTOH

4) HaliJIeH STaHOJ, HE Hali[cH (eHO

9. U114  M3O0JIMPOBAHUA  JTUXJIOPOTAHA  UCIIOJIB3YVIOT
METO/

1) 3KCTpaKIMu OpraHUYECKUM PaCTBOPUTEIIEM

2) U3BIICYCHUS TTOJIIPHBIMU PACTBOPUTEIISIMU

3) MUCTUUTSIIIMK C BOJASHBIM TApOM C TOCIETYIOIINM KOH-
IIEHTpUpOBaHUEM oOpasia aedierMaruen

4) u3BJICYCHHUS BOJOM C MOCICAYIOIICH OYHMCTKOW HM3BJICYE-
HUSI METOAOM JUaTn3a

10. PACTBOPMMOCTDH YKCYCHOU KHUCJIOTHI B BOJIE IIPU IIE-
PEI'OHKE C BOJAHBIM ITAPOM
1) B3aUMHO HE pacTBOPHUMEI
2) CMEIIMBAIOTCS B JTFOOBIX COOTHOIIICHUSIX
3) orpaHUYEHHO PACTBOPHUMBI
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11. KOJIBY 3AIIOJIHAIOT MU3MEJIBUEHHBIM OBBEKTOM TAK,
YTObbI OHA BbUJIA 3AIIOJIHEHA HE BOJIEE, YEM HA

1) 1/2 oObema
2) 1/4 o0bema
3) 1/6 oOobema
4) 2/3 oobema
5) 1/3 o0bema

12. TIPU TIEPETOHKE JIETYUMX SJIOB» IIEPBBIU JUCTUIUIAT

COBUPAIOT B

1) mycTOl MpUEeMHHUK

2) pacTBOP CEpHOM KHUCIOTHI

3) pacTBOp TMAPOKCH/IA HATPHUS
4) pacTBOD I[ABEJICBOM KHUCIIOTBI
5) OUHIICHHYO BOY

13. IPU HAT'PEBAHUU YKCYCHOPIU KHNCJIOTBI C COJIIMU
KAJIbIIA W [MOCIEAYIOIMEM  KOHAEHCALIMEW C
O-HUTPOBEH3AJIBJAET IOM OBPA3YETCAH

1) okHuCh KaKoauIa
2) CIIOKHBIN dup
3) uHAKTO

4) nagodeHon

5) iogodopm

14. XJJIOPO®OPM HE JAET ITOJIOXMUTEJIbHBIM PE3YJIbTAT B

PEAKLIUU

1) oTIeTICHUS XJIOPUI-HOHA
2) ¢ peaktuBoM Heccnepa

3) ¢ peakTrBoM DenuHra

4) oOpa3oBaHMsI H30HUTPHIIA
5) ®ymxuBapa

15. ITP1 CBOPE ITEPBOI'O JUCTUIIIATA 5 % PACTBOP HATPUSA

I'MAPOKCUIA HEOBXOAUM JIJIA
1) mpeoTBpaleHus IOTeph JIETyUeH CHHUIILHOW KHCIIOTHI

2) obpa3oBaHus (HDeHOIATA HATPHUS
3) oOpa3oBaHus IMaHUAA HATPHS
4) oOpa3oBaHMs alleTaTa HaTPHUS
5) pa3noxeHus CIOKHBIX d3(PUPOB
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16. B OCHOBE METOJIA ITEPET'OHKW C BOJISAHBIM ITAPOM
B3AMMHO HEPACTBOPUMBIX BEIIECTB JIEXXUT 3AKOH
1) Jle-IlaTenne
2) JlaabToHa
3) Bant-T'odda
4) MenneneeBa-Kianeipona

17. JJIA OTJIMYUNA XJIOPAJITUJAPATA OT XJIOPO®OPMA MUC-
ITOJIB3YIOT PEAKIIIO
1) dymxuBapa
2) ¢ pe30pIUHOM
3) ¢ peaktuBoM Hecciepa
4) 00pa3oBaHMs H3OHUTPUIIA
5) ¢ peakTuBom dennHra

18. Xd®EKTOM PEAKIMU ®EHOJIA C BPOMHOU BOJOU
ABJIAAETCA
1) nosiBJIcHHE KPaCHOTO OKpaIlIMBaHUS
2) pOCT KPUCTAILJIOB B BUJC IIIECTUYTOJbHUKOB
3) nosiBiieHUE CHHE-(DHUOJIETOBOTO OKPAIIMBAHHS
4) 0Opa3oBaHKeE KEITOBATO-0CIIOr0 0caaKa
5) omnyIieHre PEe3KOro HEMPUITHOIO 3amaxa

19. CEJIEKTVBHBI TTEPEHOCYUK JJIA TTEPETTOHKM YKCYC-
HOU KHUCJIOTBI - DTO
1) rekcan
2) TenTtaH
3) 6eH300
4) 11aBeneBas KHCI0Ta
5) Tomyon

20. CEJIEKTUBHBIE TTEPEHOCUYMKHM UCIIOJIB3YIOTCSA ITPU IIE-
PET'OHKE C BO/ISIHBIM ITAPOM J1JIA
1) mOJTHOTHI OTTOHKH BBICOKOKHIISAIIIETO BEIIESCTBA
2) TOBBINIICHUS TEMIIEPATYPhI KUTICHHSI
3) TOBBITICHUS YCTOWYMBOCTH BEIIECTBA
4) 00pa3oBaHKS a3€OTPOITHOM CMECH
5) GoJjiee OJHOrO PacTBOPEHUS BEIISCTBA B BOJIC
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21. PACTBOPUMOCTL AILIETOHA B BOJIE IIPU TIEPEI'OHKE C
BOJISAHBIM TTAPOM
1) B3aMMHO HE PaCTBOPUMEI
2) CMEIINBAIOTCS B JIFOOBIX COOTHOIICHUSIX
3) OrpaHUYEHHO PACTBOPHMBI

22. CEJIEKTUBHBIA ITEPEHOCYUK JJIS1 IIEPETOHKHM OTHU-
JIEHI' JIMKOJIA
1) rekcan
2) renrtax
3) 6en3om
4) Tomnyon
5) 1aBeneBast KUCIOTA

23. PACTBOPUMOCTD XJIOPOD®OPMA B BOJIE ITPU ITEPEI'OHKE
C BOJAHBIM ITAPOM
1) B3aUMHO HE PacCTBOPHMEI
2) CMENIUBAIOTCS B JIFOOBIX COOTHOIIIEHUSX
3) OrpaHUYCHHO PACTBOPHMBI

24. OTHOATOMHBIE CITMPTBI OBHAPYXIMBAIOT B
1) mepBOM JUCTHILIATE
2) BTOPOM JTUCTHILIATE

25. OBHAPY X XEHUE «JIETYUUX AH0B» IIPOBOIAT PEAK-
HAMUN OBPA3OBAHUA
1) fiomodopma
2) N30HUTpHIIA
3) O6epiHMHCKOH J1a3ypH
4) nanodenona
5) oxcuaa menu (1)
26.TIPU OBHAPYXXEHUM CUHWIBHOW KUCJIOTHI IIOJIO-
KUTEJIBHOE CYJIEBHO-XUMHWYECKOE 3HAYEHUWE MMEET
PEAKIINA OBPA3OBAHNMA
1) OepnMHCKOM J1a3ypH
2) poaaHua xKeje3a
3) nnanuga cepedpa
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27. OBGHAPYXEHUE METAHOJIA TIPU COBMECTHOM IIPU-
CYTCTBUU CIIUPTOB ITPOBOJSIT PEAKITUEN
1) srepudukaruu
2) OKHCIICHHUS 10 ajdbJeTHaa
3) fiogodopMHOI TTPOOBI
4) B3aMMOJICHCTBHS C APOMATUYCCKIUMH aJIbJACTHIaAMH

28. PEAKIIMKO KOMAPOBCKOI'O (KOHJEHCAIIMA C APOMA-
TUUECKUMU  AJIBAETUJAMU)  HWCIIOJIB3VIOT — OJIA
OBHAPY XEHIM

1) meTanoIa

2) penona

3) “30aMHUJIOBOTO CITHPTA
4) CUHUIbHOM KUCIIOTBI
5) YKCYCHOM KHMCIIOTBI

29.1IP1  CYJAEBHO-XUMHNWYECKOM AHAJIM3E JId  IIPO-

BEJIEHUA PEAKIITMN OKMUCJIEHMA METAHOJIA 1 DTAHOJIA
HEOBXOJINMO NCIIOJIb3OBATH PEAKTVB

1) KOHIICHTpHUPOBaHHAS CEPHAS KUCIOTA

2) x1mopodopm

3) HaTpUs THIPOKCH/T

4) HaTpus KapOOHAT

5) xucoTa yKcycHas

30. YETBIPEXXJIOPUCTBIN VYIJIEPOJ] OTJIUYAIOT OT XJIOPO-
®OPMA PEAKILIMEN
1) oOpa3zoBaHUs U30HUTPHUIIA
2) ¢ peaktuBoM DenuHTa
3) ¢ peaktuBOoM Hecciepa
4) ¢ pe30pLIrHOM
5) ¢ mupuaHHOM

31. CJIOXKHBIE D®UPLI CIIUPTOB C A30TUCTOM KUCJIOTOU
OTJIMHAIOTCA
1) HM3KOI1 paCTBOPUMOCTBHIO B TIOJABUKHOU (paze
2) BBICOKOU JIETYYECThIO
3) HU3KOM JIETYUECThIO
4) BBICOKOM TeMIepaTypou MIaBICHUS
5) nerkum B3aUMOJICUCTBUEM C COPOCHTOM
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32. JUI1 U30JIMPOBAHUA «JIETYUUX AH0B» HCIIOJIB3YIOT
METO/IbI
1) meperoHka ¢ BOJSHBIM IMapoM (JMCTHIUISAIINSA)
2) MHKpPOTIEPETOHKA
3) anekrpodope3
4) mukpouddysus
5) anexTpoauanus

33. BIPVYIIITY «JIETYUUX SAJOB» BXOJAT
1) ykcycHas Kucjiora
2) aHTUIUPUH
3) deHon
4) aMUIOTTUPHH
5) 3TUIACHTIMKOIIb

34. I1PU ITEPEI'OHKE C BOASAHBIM ITAPOM
1) TemnepaTypa KMIICHHUS BEIICCTBA CHUKACTCSI
2) yCTpaHSeTCs OMACHOCTh TEPMHUUECKOIO Pa3JI0KCHHS BEIISCTBA
3) BelIecTBO MeperoHsercs npu Temmeparype menbiine 100 °C
4) BemIeCTBO pa3yiaracTcs
5) HE MPOUCXOIUT MOATOPAHUS OPTraHUUSCKHUX BEIICCTB

35.1IPU TIEPEI'OHKE C BOIAHBIM IIAPOM OBBEKT IIO/-
KUCJISIOT KUCJIOTOU
1) maBeneBoi
2) XJI0pPOBOJOPOTHOM
3) dochopnoit
4) cepHoi
5) BUHHOKaMEHHOMU

36. B IUCTUJIJIATE OBPA3YIOTCA KAIUIA ITPU HAJIMYU
1) anerona
2) 9eTBIPEXXJIOPUCTOTO YIIIepoia
3) meTaHoIa
4) xopodopma
5) n30aMuUIOBOTO CIMpPTA
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37. IPUBHAKAMU HAJIMYUSA B JUCTUIUIATE U30AMUIIOBOI'O
CIINUPTA ABJIAIOTCA
1) OGecuBeTHBIC KAILIX Ha JIHE MPUEMHUKA
2) XapaKTEPHBIN pa3pakKaroluil 3arax CUBYIIHBIX Mace
3) po3oBaThIe KaIlJIM Ha JTHE MPUEMHUKA
4) Karm Ha TOBEPXHOCTH JUCTHILIATA
5) MOJIOYHOBHJIHOE IIOMYTHEHUE JTUCTHIIIATA

38. OBHAPYXEHUE YKCYCHOU KHNCJIOThI I[TPOBOAT
PEAKIIUAMMA
1) ¢ 6poMHOI BOOM
2) aTepudukanun
3) ¢ pe3opLUrHOM
4) ¢ xaopuaom xenesa (111)
5) ¢ kogenHOM

39. VCJIOBUAMHM PEAKIIMM OTIUEIUIEHMA XJIOPUI-MOHOB
JIUIA AJIKWJITAJTIOTEHM OB ABJIAKOTCA
1) BBIZICp)KUBAHUE TIPY KOMHATHON TeMIIepaType
2) MPUCYTCTBHE CITUPTOBOTO PACTBOPA IIETIOYH
3) IpUCYTCTBHE PacTBOPa OPraHUIECKOM KMCIOTHI
4) HarpeBaHue
5) npucyTCTBHE BOAHOTO PacTBOpa MICIOYH

40. JUCTUWJUJIAT  ITIPEACTABJIAET COBOM  ITPO3PAYHBINI
BECLIBETHBIV PACTBOP IIP1 HAJIMUNU
1) ©30aMHUIIOBOTO CITUPTA
2) aleToHa
3) xmopodopma
4) meTaHONA
5) 4eThIpEeXXJI0PUCTOTO yriepoaa
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OTBETbHI HA TECTOBBIE 3ATAHUA

Howmep 3ananus

Howmep otBeTa

Howmep 3amanus

Howmep otBeTa

1 4 21 2

2 2 22 3

3 4 23 1

4 1 24 2

5 2 25 3

6 2 26 1

7 1 27 2

8 3 28 3

9 3 29 1
10 2 30 2
11 5 31 2
12 3 32 1,2,4
13 3 33 1,3,5
14 2 34 1,2,3,5
15 1 35 1,5
16 2 36 2,4
17 3 37 2,4
18 4 38 2,4
19 2 39 2,4
20 1 40 2,4
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CIIUCOK COKPALIEHU U OBO3HAYEHUN

— KOHCTaHTa MOHU3ALMNU (KUCIIOThI, OCHOBaHMS)

— Ta30KUJIKOCTHAsi XpoMartorpadus

— ra3oBasi xpomartorpadusi

— KEIYNOYHO-KUIIEYHBIN TPAKT

— XpoMartorpadusi B TOHKOM CJI0€

— MPEAEIBHO JOMYCTUMAs KOHIIEHTPALUs

— XUMUKO-TOKCUKOJIOTUYECKUM aHaTu3

— IEHTpaJIbHAsl HEpBHAs CUCTEMA

— BOJIOPOJHBIN TTOKA3aTEIIb

— yJeJIbHOE BpallleHuEe IS JKEATOM JMHUU HaTtpus (589 HM)
1pu remueparype t

— IIOTHOCTH Npu Temmeparype 20 °C, oTHECeHHas K IUIOTHO-
cty BoAasl ipu 4 °C

— TMOKa3aTeJab MPEJIOMIICHUS IS KEATOW JIMHUM HATpUs
(589 um) npu Temneparype 20 °C
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Ipunoowcernue 1

IIpaBuia ogopMiieHUs1 pado4ero ;KypHaJia
CyAe0HO-XUMHUYECKOI0 UCCJIeI0OBAHUSA

B TedeHue kaxxaoro 3aHATUSI CTYAEHTHI OQOpMIISIIOT paboduit Kyp-

Hall, B KOTOPOM YKa3bIBAalOT:

narty;

Ha3BaHHE OOIIEH TEMBI;

pe3yabTaThl HAPY>KHOT'O OCMOTpPa 00BEKTa UCCIICIOBAHUS;

JTAHHBIE€ COMPOBOJIUTEIILHBIX IOKYMEHTOB;

KpaTKOE OMMCAaHUE METOJa U30JUPOBAHUSA U OYMCTKHU HCCIIEYEeMbIX
BEIIIECTB;

YCJIOBHSI TIPOBEACHUS PEAKIIMNA UACHTU(PUKAIMN U UX XUMHU3M, pe-
3yJAbTaThl MPOBEACHHBIX HMCCIEAOBaHUI (I[BET pacTBOpa, OCAIOK,
dbopma KpUCTaJIOB | T. [.);

KpaTKOE€ OMHMCAaHWE METOJIa KOJWYECTBEHHOI'O OIpEJeICHUsI, pacue-
ThI U PE3YJIbTATHI;

3aKJI0UYeHUE (TI0 COBOKYITHOCTHU PE3YJIbTaTOB MPOBEICHHBIX HCCIIC-
JIOBaHUM JieJIaeTcsl BBIBOJ 00 OOHApY:KEHUU WM HEOOHApYyKEHUU
BEIIECTB);

7aTa, MOJIMUCH.
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Ipunooscenue 2

OoOpasen opopMiieHUus aKTA
XHMHUKO-TOKCHKOJOTHYeCKOMN IKCIEePTU3bI

AKT
Cy1e0HO-XMMHYECKOro ucciaeaoBanus Ne 1

HccnenoBanue Hayarto «__ » 201 r.

HccnenoBanue OKOHYEHO «  » 201 r.

Ha ocHoBanum HampaBiieHHS Kadeapsl (hapMarieBTHYECKOr0 aHaIHM3a
CuOuUpCKOro rocymapCTBEHHOTO  MEAMIIMHCKOTO  YHHUBEPCHTETa  OT
201 roga MHOIO, CTYJACHTOM rpynnbsl @polio-

Boii 1O.E., 201 roja Hayaro CyJIcOHO-XMMHYECKOE

HCCIIEIOBAHUE BHYTPEHHUX OpPraHoB (medeHs) rpaxaanku Opnosor O.H.
C IETbI0 OOHAPYKEHUS SJIOBUTHIX U CHIIBHOACHCTBYIOIIMUX BEIIECTB, U30-
JIMPYEMBIX TUCTULIIALUEH C BOJISHBIM ITapOM.

O0cTOSATEILCTBA JI€JIA. HEU3BECTHBI, MUCbMEHHBIX COIMPOBOIUTENb-

HBIX JOKYMCHTOB HC ITIOCTYIINJIO.

Hapy:XHbIH 0CMOTP. Ha HCCJICAJOBAHHUC ITOCTYIINJI OOBEKT B CKISHKE

MPO3PAYHOTO CTEKIa eMKOCThI0 200 MJI C HAAMUCHIO CHHUM BOCKOBBIM Ka-
panmamom «Opaosa O.H.». CxiisiHka He ykynopeHa U He onevyataHa. Co-
JIEPKUMOE CKIIIHKH TPEICTaBIIsIET cOOOM KyCOYKH TeueHu Becom 20 T,
IBET W 3anax 0e3 ocoOeHHOCTeH (eciu owyuwiaemces 3anax — yKazamo, Kd-
KOU UMEHHO), UHOPOJHBIX BKIIIOYEHUU HET, peakuus cpeasl pH 1o
YHUBEPCATbHOMY HHAUKATOPY. OOBEKT HE KOHCEPBUPOBAH.
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XuMHYecKoe MccjieloBaHme. cojepkumoe O0anku — 20 1, U3Melb-

YEHHOW Me4YeHU — cMmemian(a) ¢ BOJAOW OUMINEHHON JI0 KalIuieoOpa3Horo
COCTOSIHUSI, MOJKUCTUII(a) 1aBenaeBon kuciaoro 1o pH 2 no yHuBepcaib-
HOMY WHJIUKATOPY W MOJABEpr(Jia) nmeperoHke ¢ BOJAAHBIM napom. IlepByto
MOPLMIO AUCTUILISITA B KoudecTBe 1 mit cobpan(a) B 2 ma 5 % pactBopa
HaTpus TUJIPOKCUAA, BTOPYIO MOPIHUIO IUCTUILIATA B KonuecTBe 20 Mt —
B YHCTBII CYyXOH MPUEMHHUK (ommemumsb XapakmepHvlu U0 U 3anax ou-
CMUNIAMA, eClu OHU UMEIOMCS).

HcciaenoBanye nmepBoro JMCTHJLIATA. K 1 M HCCICAYCMOI'0O OH-

ctwuiata godasmna(a) 1-3 kamm 40 % pactBopa xenesza (1), conepxa-
miero caefst xxenesa (1) cynbdara. Cmeck pacTBOpoB Harpesn(a) mo4TH 10
KHUIICHUS U 10 KaIlJIsIM TOJKUCITII(a) paCTBOPOM KUCIOTHI XJIOPUCTOBOIO-
POAHOM 70 MCYe3HOBEHUs Oyporo ocajaka. Hu cpasy, HU MO MPOIIECTBUU
3 yacoB He Habmogan(a) roiyooro okpaimvBaHus (Wid HaOar0aa1(a) CU-

HEe OKpaIlMBaHuUeE).

HUccaenoBanye BTOPOro JHCTHIJIATA:

1. K 1 M guctumnsta go6asumn(a) 1 ma 1 % cBexenpuroToBI€HHOTO
pactBopa pe3opuuHa B 10 % BOJHOM pacTBOpe HATpusi TUIAPOKCHUIA,
HarpeBasi(a) Ha Kursilew BojsHou O6ane 10 munyT. Po3oBoro unu manu-
HOBOT'O OKpaIlluBaHus HEe HaOroam(a).

2. K 1 mu nuctunnsta B mpobupke npudasmi(a) 1 mia 10 % cnuproBo-
ro pacTBOpa HATPUs THUIPOKCUAA U OCTOPOKHO HarpeBas(a) Ha BOJASIHOM
Oane B TeueHue 2—3 MuHyT. [lociie oxmaxaeHust pacTBOp MOJKUCIs(a) 1O
yHHUBEpcaIbHOMY MHIUKatopy 10 pH 3—4 10 % pacTBOpoM KHCIOTHI a30T-
HoM u nobaswmi(a) 0,5 mi 10 % pactBopa cepedbpa Hutpara. OOpa3oBaHue
MYTH WJIM OCaJika He HaOmoaan(a) .....u m. 0. no NIAHy UCCIe008aHUSL.

Jakaouenne. Ha ocnoBanumn IMPOBCACHHOI'O CYI[€6HO-XI/IMH‘-I€CKOFO

UCCIIEIOBAaHUSI BHYTPEHHUX OpraHoB (meueHb) rpaxaanku Opnosoit O.H.,
HaIpaBJIeHHbIX C Kadenpbl (apmaneBTuueckoro anaamza CuOUpCKOro
roCyapCTBEHHOTO MEIUIIMHCKOTO YHUBEPCUTETA 201 ro-

7a ¢ IMeibl0 OOHAPYKEHUS SIOBUTHIX U CUJIBHOJCUCTBYIOIIUX BEIIECTB,
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M30JIMPYEMBIX U3 OHMOJOTHYECKOT0 MaTepualia TUCTUJUISAIIUEH C BOJISHBIM
mapoM, HamJICHbI

He oOnHapyxeHbl (IIEPEUYMCISIOTCS BCE BEIIECTBA, HA KOTOPhIE HMPOBOJIM-

JIOCh MCCJIEOBAHUE).

AHanu3 npoBoaui(a) ®pouosa O.E.
« » 201 ropa.
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