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Kpenut Ne 1
1. Tema 1 — BBeueHne B TOKCHKOJIOI'MIECKYI0O XMMMHIO. OcHOBHBIE pa3aeibl TOK-

cukoJioruyeckoii xumMuu. OCHOBHBICE HANpaBJeHHA XHMMHKO-TOKCHKOJIOIH-
yeckoro anaausa (XTA). Opranuzanusi mnposegeHHsl CyAeOHO-MeJMIMHCKOM
3kcnepTusnl B PK.

2. Heab: O3HAaKOMUTH CTYACHTOB C IHPEIMETOM TOKCHKOJIOTMYECKAass XUMHUS U XUMHKO-
TOKCHKOJIOTHYECKHM aHaTM30M; ¢ mnpoOiemamu XTA Ha COBpEMEHHOM JTare; 3ajJadaMu
CyIeOHO-XUMHUYECKOMN 3KCHEPTU3BI OTpaBJICHUI; OCHOBHBIMU JIOKYMEHTaMHU,
pErIaMEeHTHPYIOIUMH TPOU3BOJCTBO CyAeOHO-XMMHUYECKONW SKCIEPTU3bI, YTOOBI CTYACHT 3HAN
Y MOT PYKOBOJICTBOBATbCSl UMHU B CBOEH MPAKTUUYECKON JAESATEIBHOCTH.

3. Te3ucel Jeknuun

Tokcukoyornyeckass XMMHUSI — HayKa HENOCPEJICTBEHHO CBS3aHHAs C TOKCUKOJIOTMEH U
XAMUEN.

Toxcuxonozusn — vayka menuiackas. Tokcukomnorus (ot rped. toxicon - s, 10gos — yuenue)
— HayKa, M3ydarolas CBOHCTBA sI0B U (hu3nyeckux (aKkTOpoB, MEXaHU3Mbl UX JEHCTBUS Ha
OpraHu3M 4YeJoBeKa M pa3padaThIBAaroOIIasi METOAbI JAWArHOCTUKH, JICUCHUS U TPOPHIAKTUKA
OTpaBJICHMUS.

Tokcukonozuueckana Xxumusa WU3Yy4aeT U OOBSICHIET TEOPETHUUYECKUE OCHOBBI METOJIOB
BBIJICJIEHUS], OOHAPYKEHUS U KOJIMYECTBEHHOT'O OIPEIe/IEHUs] TOKCHYHBIX BEIECTB HE TOJIBKO U3
00BEKTOB OMOIOIMUYECKOT0 MPOUCX0XKIEHUS, HO U U3 IPYTUX 0OBEKTOB UCCIIEOBAHHUS.

OcHOBHbBIE 33/1a4M, CTOSIIME Iepe] TOKCUKOJIOIMYECKOM XMMHEH, 3TO pa3paboTKa HOBBIX U
COBEpIIECHCTBOBAHWE H3BECTHBIX METOJOB BBIJEICHUS, OOHAPYKEHUS U KOJUYECTBEHHOTO
ONpEACNeHNsT KaK CaMUX TOKCHKOJOTMYECKM BaXKHBIX BEIIECTB, TaK M NPOAYKTOB HX
MeTabonu3Ma. A TakKe BHEAPEHUE 3TUX METOAOB B IpakTUKy X TA.

Bo3Hukina  TOKCHKOJOTMYECKass XMMHS U3  TMOTpeOHOCcTel  CyneOHO-MEeIUIIMHCKOM
TOKCUKOJIOTHH, U3YyYalolllel YMBIIIJICHHbIE, CTy4aliHble U APYTUe OTPaBICHHUS.

B npomiom, 10 1965 1, TokcuKoIorn4eckass XUMUSI Ha3blBalach — CyJqeOHas XUMUs, T.K. BCe
MCCJIEIOBaHMSI IPOBOAMIIUCH B OCHOBHOM I10 3a/IaHUIO CYAEOHBIX OPraHOB. 3aKIIOUYEHUs UTpalin
0O0JIBIIYIO POJIb B BEBIHECEHUH ITPUTOBOPA.

[Tporpammoii papmarieBTHYECKOro 00pa3oBaHus MPEAYCMOTPEHO U3YYEHHE TOJBKO ITHX 3-X
paszienos:

1. pazmen — XTA TOKCHKOJIOTMUECKH BaYKHBIX BEIIECTB,

2. pa3gen — dKCIpeCcCc-aHaIn3 OCTPBIX OTPABIICHUH KUBBIX JIULI,

3. pazgen — XTA o0OBEKTOB WHCCIEAOBAHHWS Ha HAIUYUE HAPKOTHYECKUX U JAPYrUX
OJlyPMaHHUBAOIINX BEILECTB.

4. NIi0CcTPpATUBHBII MaTepHAaJI: CIaii/Ibl, TAOIHUIIBI

5. JIuteparypa

OCHOBHAs:
1.Ilnerenéna, T. B. Tokcukonoruueckas xumus: yaeOnuk / T. B. [Inetenéna, A. B. CoipoemikuH,
T. B. Makcumona; nox pen. T. B. [lnerenésoit ; M-Bo oOpa3oBanus u Hayku PD. - - M. :

I'S0TAP - Menua, 2013. - 513 c.
2.11IykipoexoBa, A. b. TOKCUKOIOTHSIBIK XUMHUS: OKYJIBIK . - AnMatsl: OBepo, 2013.-410 6.
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3.CepukbaeBa A.Jl. TOKCHKOIOTHSIIBIK MaHBI3/IbI JOPUTIK 3aTTapAbIH XUMHSA-TOKCHKOIOTUSUIBIK
tangaysl. OKy Kypansl — HIsiMkenT, 2023. — 1446.

JIOTIOJIHUTEIbHAA:

1. Opnabaeea C.K., CepuxbaeBa A.ll., MupcoatroBa M.A. MEeNOKCUKAMHBIH XUMUSI-
TOKCHKOJIOTHSUIBIK ~ Tajljay  oMiCTeMeJNepi/FhUIbIMU-METOMUKAIBIK  Kypan.-2021.-100 6.
(yrB.Yuenbim coetom FOKMA, npotokon Nel, 25.08.2021).

2. OpnabaeBa C.K., CepuxbaeBa A.Jl., AnteiHOek J[.T. «Aneramunpun:
XUMUSA-TOKCHKOJIOTUSUTBIK MaHBI3bI JKOHE TaJIaybD»y/FEUIBIMU-METOANKAIBIK Kypan.-2022.-102 6.
(y1B. Yuennim coBetoM FOKMA, mpotokoa Nel3, 29.06.2022).

3.Cpay6aeB, E. H. OHuipicTiK TOKCHKOJOTHSI Heri3l. OHIIpICTIK yrnap >KOHE yJIaHymlap: OKy-
omicreMenikkypai /. - Anmatsl :9Bepo, 2014. - 156 Oer.

4.CoT-XMMHSITBIK CapanTay jKOHE aHAIMTHUKAIBIK JUArHOCTHKA: OKy-omicremenik kypan / C. K.
Opnabaesa [x.0.]. - Anmartsl :9Bepo, 2016. - 280 Oer. c.

3JIEKTPOHHbIEC YUeOHUKM:

1. XuMusITBIK KayinTep MEH YBITTBUIBIKTAP. XUMHUSIIBIK 3€PTXaHaIaFbl KAYITICI3IIK YCTaHBIMAAPHI
[DneKkTpoHHBIN pecypc] :OKyKypaidbl = XHMMHUYECKHE OMACHOCTH M TOKCHUKAHTHI. [IpHHIUIIBI
0€30MacHOCTH B XHMHUYECKOH J1abopaTopuu : yueOHoe mocobue / Y. M. [laTxaeB. - DIIEKTPOH.
TeKCTOBBIC JaH. (67.9M0). - M. : "Jlutreppa", 2016.

2.A. . KebenrseB Tokcukomorndeckas XuMus. (B JBYX YacCTsX).-yd.nmocoOue[DIeKTpOoHHBIN
pecypc]/ A.N.Kebenrsen/ Bure6ck.-BuTtebek: bBI'MVY,2015.-415 c.
http://elib.vsmu.by/handle/123/4271

3.XUMHUYECKHUE OMACHOCTH ¢ TOKCHUKAHTHL. [IpuHIUNBI O€30MacHOCTH B XHUMHUYECKOMN
nabopaTopuu [DIEeKTpOHHBIN pecypc] : yuebHoe nmocodue / JI. B. EBceeBa [u np.]. - DnekTpoH.
TekcToBbIe naH. (47,2MO). - M. : "Jlutteppa", 2017. - an. onrt. quck (CD-ROM).

4. TOKCUKOJOTHSUIBIK XMMUSIIaH COX YUBIMIACTBIPY JKoHE Oararnay OapbIChIHIAFBI oic-Tacuaep/
b. A. Ypmames, /. A. MypzanoBa, A. O. ConbekoBa / OKM®DA xabapribicel. - 2014. - Ne3,
T.2.

S5.baiizonmanoB T. Tokcukonorudeckass Xumus: yueOHUK . -1 dacTe.— Anmatel: DBepo,2020. -
240 c.https://www.elib.kz/ru/search/read_book/58/

6.baiizonmanoB T. Tokcukonorudeckas XuMus: yueOHUK. - 2 dacTb.— Anmatbel:OBepo, 2020. -
268 c.https://www.elib.kz/ru/search/read_book/60/

7.baiizonmanoB T. Tokcukonoruueckass XuMus: yaeOHHK . - 3 4acTh.— AnmaTsl:DBepo, 2020. —
252 c.https://www.elib.kz/ru/search/read_book/61/

8.1ykipoexoBa A.b. Tokcukonorussik xuMust: oKynsik/ A.b. Illykipoekosa. - Anmatsr: JKILIC
«2Bepoy, 2020.- 50006.https://www.elib.kz/ru/search/read _book/635/

9.Baizoldanov T.Toxicological chemistry: Lecture Course: the second ed., added andimproved /
S.A. Karpushyna, 1.0. Zhuravel, T. Baizoldanov, Baiurka S.V.-Almaty: Evero, 2020.— 216
p.https://www.elib.kz/ru/search/read_book/2800/

10. E.H.Cpay06aeB, C.P.)KakenoBa, H.Y.llluntacBa. ®apmakoysiorusi TOKCHKOJOTHSICHIHBIH
Herizgepi. OHAipicTIK ynap xkoHe ynanynap. Oky-omicTeMenik Kypal. — AJMaTel. «9Bepo»
6acmacel, 2020. - 156 6et.https://www.elib.kz/ru/search/read _book/312/

6. KoHTpoJibHbIE BOMPOCHI (00paTHAS CBSI3b)
1.ITpeameT u 3a1a4 TOKCUKOJIOTUYECKON XUMUHU.
2.OCHOBHBIE pa3/ieibl TOKCUKOJIOTMYECKON XUMUU:


http://elib.vsmu.by/handle/123/4271
https://www.elib.kz/ru/search/read_book/58/
https://www.elib.kz/ru/search/read_book/60/
https://www.elib.kz/ru/search/read_book/61/
https://www.elib.kz/ru/search/read_book/635/
https://www.elib.kz/ru/search/read_book/2800/
https://www.elib.kz/ru/search/read_book/312/

ONTUSTIK QAZAQSTAN SOUTH KAZAKHSTAN
MEDISINA MEDICAL
AKADEMIASY ACADEMY
«OHTycTik KasakcTaH meanuuHa akagemuscol» AK AO «lOxHo-KasaxcTaHcKas MeaMUMHCKaA akagemms»
Kadenpa papmaneBrnaeckoii 1 TOKCHKOIOTHIECKOH XIMUN 044-55/
JIeKIIMOHHBIM KOMILIEKC 10 TOKCHKOJIOTHYECKOH XMMHUH-1 1 cTp u3 65

- cyneOHasi XUMHS — CaMbIi KPYITHBIN M JIYYIIIe BCETO pa3paboTaHHBIN pa3aei;

- XTA 00BeKTOB HCCIIEIOBAaHUS HAa HATUYNE HAPKOTUUECKUX U JPYTUX OyPMAHUBAIOLIUX
CPEJICTB;

- JKCIPEeCcC-aHaJIN3 OCTPHIX OTPABJICHUI.

3.CBsI3b TOKCUKOJIOTHUYECKON XMMHH C IPYTUMHU JTUCHUTIIMHAMU MTPETNO1aBaeMbIMH Ha

dapmareBTUYeCKOM (haKyabTeTE.

4. OCcHOBHBIEC HAIIPaBJICHHUS TOKCUKOJIOTUYECKON XUMHUH.

5. OOBEKTHI HCCICAOBAHUS.

6. Ocobennoctu XTA.

1. Tema 2 — I'pynnma BeumecTB, H30JUPYeMbIX M3 OHOJOIMYECKOr0 MaTepuajia
JAUCTUJLIISIHCH.

2. Heab: O3HAKOMUTH OOYYAIOIIUXCS C METOJUKAMHU NPOBEAEHUS CyAeOHO-MEAMIIMHCKUX
9KCIEPTU3 XUMHUKO-TOKCHKOJIOTUYECKUX HCCIEAOBAHNHN «IETY4IHUX» 0B B cooTBeTcTBHH ¢ HJI.

3. Te3ucel Jeknun

OO61mas XapaKTepHCTHKA JIETYYUX 0B

ITox TepMHUHOM «JIeTy4ue SIbl» I[OAPa3syMEBAOT KJIACC TOKCHYHBIX JKHAKHX OPraHUYECKUX BELICCTB
BBICOKOH JTUMOGHUIBHOCTH H JICTYYECTH; JICTYYHM SIaM TaKXKe OTHOCAT TOKCHYHBIE ra3pl. Mcropuuecku B cyneOHON
XAMHH CYMTAJHM JIETYYUM SIIOM BEIIECTBO, HM30JIMpyeMOe W3 OuoMaTepuana IMEeperoHKOW C BOJASHBIM IapoM.
BkiroueHne opraHMyYecKoro BEIIECTBa B TPYIITY JIETYYHX SIAOB OIPENEINSeTCs: BONEPBBIX, IO JIETYYECThIO, T.C.
HHU3KOM TemIiepaTypoil (a3oBOro mepexoja »HIKOCTb- ra3. TOKCHKAaHTBI STOH TPYIMBI B OOBIYHBIX YCIOBHAX
HaxOJSTCs B ra30BOH (paze MM JIETKO B Hee MEPEXOST U3 HKUAKOTO COCTOSIHUS. BO-BTOPBIX, JIETy4YHe si/ibl MOKHO
W30JMPOBaTh M3 OHOJIOTHYECKHX MAaTepHaJoOB METOJIOM MEPEroHKH (IUCTHILIALMKM) Wi MHUKpoaubdysuu. B-
TPETBUX, TOKCHKAHTBl ATOW TPyNNbl HACHTUQHUIMPYIOT ¥ KOJMYECTBEHHO OIPEICISIOT METOJOM Ta30BOii
xpomarorpadpun (I'X) m rasoxmagxoctuorr xpomartorpadun (I2KX) (mapodasmerii meronm). K meryumm smam
OTHOCATCS TMPOINYKTHl NEPErOHKM HE(PTH W OONBIIMHCTBO OPraHMYECKUX PACTBOPHUTENCH, NPUMEHSEMBIX B
NPOMBIIUICHHOCTH W OBITY, KOTOpBIE HCIHONB3YIOT JUIi PAacTBOPECHHSA, pa30aBieHHs WWIH IUCIEePrUPOBAHHS
MaTepHalioB, HEPACTBOPHMBIX B BoJie. MHOTHE JIeTy4re pacTBOPUTEIH. HAIIPUMEDP, KEPOCHHBI U OCH3UHBI, SBISIOTCS
CIIO)KHBIMH CMECSIMH COTEH XHMHYECKHX KOMIIOHEHTOB. B 4YHCIO JIeTyYux $0B BKIOYAKOT anvdaTHYecKHe
YIJIEBOJOPO/IBI U MX XJIOPHPOM3BOIHBIE. CIHMPTHI, 3PUPBI, aNbAETHIbl, KETOHbI. pa3HOOOpa3HbIE apoMaTHYECKUE
COE/IMHEeHUs] 1 MHOTOYMCIICHHbIE TOKCHYHBIE ra3bl. JleTyuue siipl KIacCU(PHUUIMPYIOT B OCHOBHOM COIJIACHO HX
XMMHUYECKOH MPHUPOAE C YYETOM MOJIEKYJIIPHOTO CTPOSHMsSI U NPHUCYTCTBYIOLIMX B MOJIEKYJe (DYHKIMOHAIbHBIX
rpynn. He3HadurtenpHble pa3nuyuusi XMUMHYECKOH CTPYKTYphl JIETY4ero siila MOTYT IPHBECTH K OIIYTHMBIM
pa3uMsIiM TOKCHYHOCTH. PaccMOTpHM HEKOTOpBIE MPHUMEpPbI JIETYYUX SIJIOB Pa3IMUHBIX XUMHYECKHUX KIIACCOB:
anudaTtuuecKue YrieBOAOPObl M UX TaJOTEHIPOM3BOJHBIE (XJIOPOGOPM, XIIOPAITHAPAT, YETBIPEXXJIOPHCTHII
YIIIEpOoJ, AUXIIOPITAH U Jp.); HUKINYECKHE AKaHbl U UX raJIor€HONPONU3BOIHBIE (TeKCaH .TeKCaxJIOPOLHMKIIOreKCaH
W 1p.); alKaHousl (amudaTudecue CIUPTHL: METAHOJI, STAHOJ, U JIp.); aJIbAETUAbl (MYpaBbHHBIH, YKCYCHBIA H 1p.);
KETOHbI (alleToH W Jp.); KapOOHOBBIE KHUCIOTHI (MypaBbHMHas, YKCyCHas KHUCIOTBI W Jp.); apOMaTHYecKHe
coenuHenus (OeH30I1, XJIOp3aMelleHHbIe POU3BOJIHbIE OEH3051a, HUTPOOEH30, TOJYOJI, STHIOCHI0I, KCHIIONBI U
Ip.); ¢enomsl (deHon, kpesossl, neHTaxjopdeHonm u xinopodeHomsl W aAp.) u T.A. JleTydme sIBl JIerKO
abcopOupyIOTCst uepes JIerkue, KoKy U HKeITyI0YHO-KHIIeYHbIH TpakT. JIMMopHuiIbHOCTh pacTBOpHUTENEH BO3pacTaeT
C YBEJIMUEHHEM MOJISIPHOH MAacCChl, & JIETY4ecTh HpPH 3TOM YMEHbluaercs. HecMOTpsi Ha pasiMuHYyIO0 CTEleHb
OMAaCHOCTH, BCE JIETy4We siIbl JaloT TOKcudeckue s¢dektsl. Hanpumep, mnpu BO3IEHCTBHM OpPraHUYECKHX
pacTBopuTeNell HabIIOJAIOTCS HAPKOTUIECKUH 3P PeKT, pa3apakeHne KOKHBIX MOKPOBOB U CIIM3UCTHIX 000JIOYEK.
MHorue pacTBOPUTEIH - KaHIEPOTEHbI Uil JKUBOTHBIX, HO TOJBKO YacTh M3 HHUX IPOSBISET KaHIEPOTCHHbIE
CBOICTBA y 4€JIOBEKA.

TokcukoaMHAMUKa U TOKCUKOKWHETHKA JICTYYUX A70B. TOKCHKOJMHAMHUKA M TOKCHKOKHHETHKA JIETYYHX
S7I0B yCTaHABIMBAIOT .CBSI3b MEXAY J030H, CKOPOCTBIO M MEXaHM3MaMu Npu abcopOnuu, pacrpeneseHud M
BBIBEICHUH JIeTy4dero sija. JlerydecTb M JHUNO(MIBHOCTh OPraHMYECKHX PACTBOPUTENECH BIMSIOT Ha CTEIEHb
abcopOyy, MeXaHU3Mbl M IIYTH pacupesieieHus U BbiBeieHHs. [10CKONbKY MHOTHE JIETYYHE SIbl JIMIO(UIBHBI U
MMEIOT OTHOCUTEIBHO HU3KYIO MOJIEKYJISIPHYIO Maccy, OHM CBOOOIHO MIPOHUKAIOT Yepe3 OHoJIornyeckne MeMOpaHsbl
MyTEM MMACCUBHOUN U Qy3uu.
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AbcopOius. BeackiBaHHe apOB JIETYYEro COSIMHEHUS IPOUCXOANUT IPEUMYIIECTBEHHO B alIbBEOJIaX, XOTS
oT4acTH abcopOIys HAUMHAETCS B BEPXHUX OTAEJIAX JbIXaTeNbHBIX IyTel. [IpakTuuecku cpasy ycTaHaBIMBaeTCs
paBHOBECHE MEXIy MOJEKYJaMH Ia3000pa3HOr0 COEJMHEHHs B ajbBEOJSIPHOM BO3JyXe M KPOBU KallWUIIPOB
nerkux. I'mapoduiabHBIE pPAcTBOPUTENH, HANpPHMEp, CHUPTHI W TJIMKOIM, HMEIOT OTHOCHTENBHO BBICOKHE
KO3((UINCHTHl pAcHpeNesieHuss B CHCTEME KpOBb-alIbBEOJSIPHBIH BO3AYyX, YTO CBA3aHO C HX BBICOKOM
pacTBOpUMOCTBIO B BOmHOW ¢ase (kpoBb). [Ipm abcopOmum B KpPOBH [UII BOCCTAHOBICHHUS KOHIICHTPAIIUH
TOKCHKaHTa B allbBEOJIIPHOM BO3IyXE IBIXaHHE Y4YaINAeTCs, COOTBETCTBEHHO BO3PACTacT KPOBOTOK K JIETKHM.
Takum 00pa3oM, BOCCTaHABIMBAETCS COOTHOIIEeHHE KOHIEeHTpannii C kpoBb/C ambBEOJBI, 9TO BHOBH HNPHUBOIUT K
YBEJIMYEHUIO JIerouHor abcopOiun. OpraHndeckre pacTBOPUTEIN XOPOIIO aOCOPOUPYIOTCS TaKKe U3 KEIYJOTHO-
KUILIEYHOTO TPakTa. bOJBIIMHCTBO pacTBOpUTENICH OJHOCTBIO BCACBIBACTCS MPU NpHeMe BHYTph. VX BcackiBaHHe
HAYMHAETCS YK€ B POTOBOI MOJIOCTH KakK 4epe3 CIM3HCTYI0 000JIOUKY, TaK U B PE3YJbTaTe 3aryiaTbIBaHUs CIIOHBI,
KOTOpasl COJICP)KUT PacTBOPEHHBIN sl MakCHUMalbHOE COAEp)KaHUE TOKCHKAHTa B KPOBH JIOCTHIaeTCsl B TEUYCHHE
HECKOJIbKUX MHHYT MOCJIe TIpreMa BHYTpb. ColepKUMOe KeTyI0YHO-KHIIIEYHOTO TPAKTa MPEMsSTCTBYET abcopOounu
pactBoputeneid. [locryrienne pacTBopuTenell B OpraHu3M 4Yepe3 KOXKy IyTeM ITacCHMBHOW AUGQY3UU MOXKET
CONPOBOXKAATHCS JIOKAIBHBIMM WJIM CHCTEMHBIMH 3¢ dekramu. CKOpocTh abcopOuuM depe3 KOXKYy 3aBHCHT OT
KOHIICHTPAIINA DPACTBOPHUTENS, IUIOMAAN aOCOpOHMpYIOIIeH IMOBEPXHOCTH, IPOAODKUTEIBHOCTH BO3ICHCTBUS,
MOBPEX/ICHNI Ha KOXKE ¥ TOJIIMHBI OPOTOBEBLIETO CIIOS, JINMOPHIHLHOCTH M MOJIIPHON MacChl JIETY4Ero BEIeCTRa.
Pacnpenenenne. PacTtBopuTenn, BcackIBalOIIKECs U3 JKEITyJOYHO-KHIIEYHOTO TPAKTa B CHCTEMY IOPTaIbHOM BEHHI,
MONaJaoT B IEYEHb M BBIACISAIOTCA ¢ Jkendblo. OHHM MOTYT TaKkKe JNMMMHHUPOBATHCS OPTaHAMH JbIXaHHUS.
PacTBOpuTeNnn, KOTOpBIE JETKO METaOOIM3MPYIOTCS, MOIBEPKEHBI HIMMUHALUK €Iie 10 IPOHUKHOBEHHS B
apTepHaiIbHYl0 KpoBb. KOHCTaHTa CKOpOCTH NEYCHOYHON SIIMMHUHAINHN 33aBUCHT OT KOJHMYECTBA TOKCHKAHTA.
ONuMMUHAIMS Yepe3 JIerKHe, HAIpOTHB, NPECTaBIseT coOOW NpOoIecc MepBOro MOpsAKa W KOHCTAHTA CKOPOCTH
JIETOYHOW JIMMHUHALIMKM HE 3aBHCHT OT KOHIEHTpAIMU pacTBOpHUTEINs B KpoBH. CKOPOCTh IEpeHoca JIETYYUX SIJI0B
3aBUCHT OT CKOPOCTH apTEpUAILHOTO KPOBOTOKA U KO PHIIMEHTA pacHpeielieHHs] PACTBOPUTEIS B CUCTEME TKaHb-
KpoBb. OTHOCHTENBHO TUAPOGMIbHBIE BEIECTBA HMEIOT pa3Hyl pPacTBOPUMOCTh B IuiazMme. JlunoguibHble
pPacTBOPUTEIM HE B3aWMOJCHCTBYIOT C O€IKaMH IUIa3Mbl M T'€MOIJIOOMHOM, HO CIIOCOOHBI MPOHHUKATH B
ruapodoOHbIe yacTH MX MouseKys. JIMmouIbHbIe pacTBOPUTENN MPOHUKAIOT B (hOCQOIHUIUABL. JTUIONPOTCHHBI U
xosectepuH KpoBu. Cojep)kaHHe OpraHHYeCKHX PAaCTBOPUTENCH B KPOBH OBICTPO MajaeT Ha HAYaJIbHOW CTaaANU
3NMMHMHANNU. DTO CBSI3aHO C WHTEHCHBHON mu(dy3uel pacTBOpUTENs M3 KPOBH B pa3iiMuHble TKaHU. JKHpoBbIe
TKaHHW YBEJIMYMBAIOT 00BEM paclpeieieHus JIHHOQWIBHBIX PacTBOPHUTEINCH, HO paBHOBECHE C JKMPOBOH TKAHBIO
YCTaHaBIMBACTCS MEUICHHO H3-32 He3HauuTenbHoH (okomo 3 %) monmm KpoBOoTOKa K Hed. B mpomecce
O6uorpaHcopManny TOKCHYHOCTh JIETYYHX SIOB MOXET M3MEHAThCsA. 37 MHOrme pacTBOPUTENH IUIOXO
pacTBOpPHUMBI B BOJIE M MTPEBPAIIAIOTCS B OTHOCUTEIBLHO PACTBOPUMbIE THAPOPHIbHBIE META0OIUThI, KOTOPBIE JIETKO
BBIBOJISITCS. ¢ MO4YOi M/mim kemdybto. HekoTopble pacTBOpHTENM B Ipoliecce Meradoiu3Ma MNpeBpallaloTcs B
aKTHBHBIE MeTabOJHMTBl C LUTOTOKCHYCCKUMM H/WIIM MYTareHHbIMH CBOWCTBaMH [IpenuiecTByroliee BBeleHUE
MHJIyKTOPOB MJIM MHI'MOUTOPOB (hepMeHTOB OMoTpaHchOpMalK IPUBOAUT K IIOTEHIIMPOBAHUIO MIIM YMEHBILIEHUIO
TOKCHYHOCTH PacTBOPUTEJIEH, TOJBEPTaIOIIUXCS MeTa0on3My. THrnOUTOPhI MeTaboIn4ecKix GepMeHTOB 0OBIYHO
YBEJIMYHMBAIOT TOKCHYHOCTh PACTBOPUTENIEH. 3alInTa OT TOKCHYHBIX PACTBOPUTEIEH MOBBINIAETCS MPU aKTHBALMU
MeTa0OIIMYECKIX (PEPMEHTOB.

MexaHu3MBbl TOKCHYHOCTH JIETYy4IHX s710B. JleTydne spl mOpaxkaloT B MEpBYIO ouepens jerkue. IIpsmoe
MOBPEX/CHNE JITOYHBIX KalMJUIIPOB MOXKET BbI3BaTh XHMHYECKHH ITHEBMOHHT M TI'eMOPParn4ecKyro
OpPOHXOITHEBMOHHIO, YTO CIOCOOCTBYET BO3HMKHOBEHHIO OTEKa JIerKMX. OCHOBHBIM OPraHOMMHIIECHBIO I1apOB
JETyYuX OpraHmdeckux pacrBoputeneil ssisiercss LIHC. MHorume TOKCHYHbIE Tra3bl, HalpuMep yrapHbelil ras, u
JIeTy4YHe THIPU/IBI P-3JIEMEHTOB 3aMEIIAOT W/MIM BOCCTAHABJIMBAIOT KUCIOPOJI B reMe, MPOSsBIIAs, TAKUM 00pa3zoM,
CBOMCTBA IeMOJIUTHYECKHX TOKCHKaHTOB. HecMOTpsi Ha oOIIMe 4epThl TOKCHUYHOCTH, OTHAENbHBIC MPEICTABUTEIH
ATO MHOTOYHCIIEHHO IPYIIIBI TOKCHYHBIX BEIIECTB MMEIOT HEKOTOPhIE 0COOCHHOCTH.

CUHUWJIbBHAA KUCJIOTA

CuHuIbHAS] KUCJIOTA (IIMAHUCTOBOAOPOIHAS KUCIIOTA) - Ta3 WK O€CLBETHAS KUIKOCTD (T. KHIIL.
25,6 °C, 1. . - 13,3 °C, mmotHOCTH 0,699), MMeeT 3amax ropbKOT0 MUHIAIS, JIETKO
CMEIIUBAETCS C BOJIOU U € psAoM opranndeckux pactsoputeneit. [Ipu - 13,3 °C cunuiibHas
KHCJIOTA 3aTBEep/IeBaeT, 00pa3ys BOJOKHUCTYIO KPUCTAIUTMYECKYIO Maccy. CHHMIIbHAS KUCIIOTa
SBIISIETCS ClIa0ol KHCIOTON. Ee BRITECHSAIOT U3 cosleil axke YIIeKHCcaoTa U clnadbie
OpraHUYECKHUEe KHCIOTHI.
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B ¢BOOOHOM COCTOSTHUU B MPUPOJIC CHHIIIbHAS KUCI0Ta He BcTpedaeTcs. OHa BCTpevyaeTcs B
BUJIC XUMUYCCKUX COCMHEHUHN, K YUCTY KOTOPBIX OTHOCSITCS TJIMKO3UIbI (AMHUTIAIINH,
NPYHA3WH, IyP-PUH | Jp.). AMHUIIQINH COJASPKUTCSA B CEMEHAX TOPHKOTr0 MHHJIAJIS, KOCTOUKAX
MIEPCUKOB, AOPUKOCOB, CITUB, BUIIICH, B JINCTHSX JIABPOBHUIIHU U JIp. DTOT LIUKO3U]T IO
BJIUSHUEM (hepMeHTa 3MYJIbCHHA, a TAKXKE O] BIUSHUEM KUCIIOT pasjiaraeTcs Ha LJIIOKO3Y,
OCH3IBJICTHU/T M CHHUILHYIO KUCIOTY. [IpyHa3uH COOEpIKUTCS B ICHCUIILBAHCKON BUIITHE, a
IyppuH — B nipoce. CHHUIIbHASI KMCIIOTa MOKET 00pa30BBIBATHCS IPU TOPECHUH EILTYIOH/IA.
Crnieibl 3TOM KUCIIOTHI COJIEPIKATCS B TAOAYHOM [IbIME.

Cony cHHUJIBHOW KUCIOTHI (HUAHUABI) Jierko ruaponusytotcs d Boze. [Ipu xpaHeHUn BOAHBIX
pPacTBOPOB LIMAHUJIOB MPH JOCTYIE IUOKCUA YIVIEPO/Ia OHU Pa3jiararTcs:

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

B BOJHBIX pAaCTBOpPAX Pa3jIarar0TCsA HE TOJIBKO LIMAHWJIbI, HO M cCaMa CUHHWJIbHASA KMCJIOTa.

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

IIpumenenmne. [eiictBue Ha opranu3M. CUHWIbHAS KUCIO0TA U €€ COJIM IPUMEHSIFOTCS JUIs
CHHTE3a psiJla OpraHMYECKUX COSAMHEHUH, IpU A0ObIUE 30J10Ta, IS Je3UHPEKIUH U
JIe3UHCEKINHU, JUTIsi O0pHOBI C BpEAUTENIMH pacTeHUi U T. A. 3 coenuuennii CHHUIbHOU
KHCJIOTBI, IPUMEHSAEMBIX B HAPOJHOM XO03sICTBE, 00JIbIIOE 3HAYEHUE UMEIOT LIMaHW/ bl HATPUS U
KaJIns.

CuHHIbHAS KUCIIOTA U €€ COJU OYEHb SINOBUTHL. [10 TOKCHYHOCTH CUHMIIbHAS KUCIOTA
IPEBOCXOIUT MHOTHE U3BECTHBIE si/ibl. [103TOMY ¢ CHHUILHON KHCIOTOM U €€ COISIMU CIeAyeT
oOpamiarbesi O4eHb 0CTOPOkHO. CiielyeT MOMHHUTD, YTO OT MPUOABIEHUS CUIIBHBIX KUCIOT K
LMaHuJaM cpa3y JKe BBIJIEISeTCs CUHUIIbHAS KUCIO0Ta, KOTOPas MOKET ObITh MPUYMHON
TSDKEJBIX, @ MHOT/IA U CMEPTENBHBIX OTpaBiIeHU. OTpaBlIeHNs MOTYT J1aBaTh U Pa3JInYHbIE
COEIMHEHUS] CUHWJILHOM KUCIIOTHI (XJI0opIuaH, Opomiuat u ap.). OTMeueHsb! Ciy4au OTpaBiICHUS
mozaelt cemenamu MuHAams. [lo panaeiv M. /1. IIBaiikoBoii (1975), cMepTh y B3pOCIBIX MOXKET
HacTynuTh npu noenanuu 40-60 wryk, a y nereit 10-12 mryk ceman mungans. [lpu Basixanumn
OOJBIINX KOHIIEHTPALIMI CHHWIBHOW KHUCIOTHI CMEPTh MOKET HACTYIUTh MTHOBEHHO OT
OCTAHOBKH [IbIXaHUS U CepAilla. Y UUThIBasi BBICOKYIO TOKCUUHOCTb CHHUJIbHON KHCJIOTHI U €€
coJieii, paboTaTh ¢ HUIMHU B JJAOOPATOPUH MOXKHO TOJIBKO B BBITSDKHOM IIKady ¢ Xoporien
BEHTWJISALIMEH.

CuHUIIbHAS KUCIIOTA YTHETAET BHYTPUKIIETOUHBIE KEIE30COAEPIKALINE IbIXaTEIIbHbBIE
tbepmentsl. [Ipy yrHeTeHNN IUTOXPOMOKCH/IA3bl CHHUIILHOW KMCIOTON KJIETKU OpraHn3Ma He
YCBaMBAIOT KUCIOPO/I, IOCTYNAIOIINI C KPOBbIO. B pe3ynbrare 3TOro HacTynaeT KIeTO4HOe
KHCJIOPOJIHOE T'0JI0/IaHNe, HECMOTPSI Ha TO, YTO KPOBb HACKIIIEHHA KHUCI0po oM. [lnanuast
TaKXe MOT'yT OJIOKMpPOBATh F€MOTI00MH KPOBH, HapyIIas ero pyHKIUH.

CuHUIIbHAS KUCJIOTA MOKET IMOCTYIIaTh B OpraHvs3M C BABIXAa€MbIM BO3/1IYXOM M YaCTUYHO YCPE3
HCIMOBPCIKACHHYIO KOXKY, 4 HHAHUJIbI — YC€PEC3 HHH.[CBOﬁ KaHall.

Metaboau3m. MeTaboanuToM CUHIJIBHOW KUCIIOTHI SBJSIETCS THOIIMAHAT (POJIaHUT), KOTOPBII
oOpa3yercs B opraHu3Me Ipyu KOHBIOTAIIMH [IUAHUIOB C CEPO MO BIUSHUEM hepMeHTa
pozaHasbl.
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OoOHapy:keHHe CHHHUJIbHOM KMCJOTHI U IIUAHU/IOB

W3onupoBanue CHHUILHOM KUCIOTHI M [IMAHUIOB U3 OMOJIOTHYECKOTO MaTepralia IPOU3BOISAT
[IEPETOHKOU ¢ BOJSHBIM HapoM. JIJist 3Toi e coOMparoT 3-5 MIT MEpBOT0 TUCTUILISATA B
poOHpKY,

COACPpKAITYIO 2 min 2 %-T0 pacTBOpa TMAPOKCHUIA HATPHSI. HOCKOJ’IBKY CHMHHMJIbHAsA KHCJIOTa
6BICTpO pasjiaractcsa B Opraiui3mMe, UCCJICI0BAHUC OHOJIOTHYECKOTO MaTcpHraia Ha HAJIMIUC 3TOH
KHCJIOTHI U €€ COJIEH JKeIaTeIbLHO IIPOBOAUTE Cpa3y XK€ IOCJIC BCKPBITHA TPYIIOB.

HpI/I OTpaBJICHUHA CHHIJIBHOM KMCJIOTOM U oMaHnaaMi Ha XUMHKO-TOKCHKOJIOTHYCCKOC
HCCIICOOBAaHUC 66[22! JKEIYOOK € COACPIKUMBIM, IICYCHDb U ITIOYKH. BBI/II[y 6HCTpOl"O Pa3JI0KCHUSA
CHHMJILHON KHCIIOTEI U OHMaHMUI0B B TKAHAX OpraHu3Ma 5TH AAbl MOKHO 06Hap}I)KI/ITI) B
COACPKUMOM KCIIyJKa U HC 06Hapy>KI/ITB B I[IApCHXHNMATO3HLIX OpraHax.

[Ipu 3akmroueHrn 06 OTpaBICHUN CUHUIBLHOW KMCIOTON M IMaHKuaMU (Ha OCHOBAaHUU
pe3yIbTaTOB XMMHKO-TOKCHKOJIOTHYECKOT0 aHaINM3a OMOJI0IHYECKOro MaTeprania) cieayer
YYUTBIBATh TO, YTO [IMAHUIBI B HEOOIBIINX KOJIMYEeCTBaX (0KOIO 6 MKT %) MOTYT OBITH B MOYE
JIMLI, HETIOABEPTaBLIMXCS BO3JICHCTBUIO 3TUX COEIMHEHUH. B MoUe KypsAIIMX KOJIMYECTBO
LIMAHW/IOB MOKET OBITh IOYTH B 3 pa3a 0oJblle, 4eM B KPOBU HEKypsIIUX. B KpoBU 1maHu/ b1
MOTYT 00pa30BbIBATHCS M TOCMEPTHO.

I[J'ISI O6Hap}I)K€HI/I$I CHHMIJIbHOM KHUCIIOTEI B AUCTUILIATAX NPUMEHATOT HCCKOJIBKO peaxunﬁ, us3
KOTOPBIX HanOoJee HOK%&TGHLHOﬁ SABJIACTCA pCaKIUA O6pa3OBaHI/IH 6epHHHCKOﬁ JIa3ypHu.
I[pyrne OIMMCAHHBIC HUKC PCAKINH HMCITIOJB3YIOT KaK BCIIOMOTAaTCIIBHEBIC, a TAKXKE JJIA
06Hapy>I(eHI/I$I HUAHUAOB B MOPOIIKAX, KUJAKOCTAX U B APYTUX 00BEKTaX.

PeaKIII/II/I Ha CUHUJIbHYIO KUCJIOTY M €€ COJIM BBITTOJIHAIOT IO/ TSTOM.

Peakuusi 00pazoBaHusi 0epJIMHCKOM JIa3ypH.
Peakuusi oOpazoBaHusi pogaHuaa xKeJjie3a.

Peakuusi o0pa3oBanusi 0¢eH3UIMHOBOW CHHH.
Peakuusi ¢ nMKPUHOBOI KUCJIOTOM.

Oo0napyxeHHe HUAHUI0B METOAOM MHKpPoaupdy3um.

OOPMAJIBAET /]

dopmanbaerus (ampAeru MypaBbHHONM KUCIOTHI)-Ta3, XOPOIIO PACTBOPUMEIH B BOJIE,
00J1a/Taf0IUH OCTPBIM CHEIU(PUICCKIM 3anaxoM. BoaHbIi pacTBop, coaepxamuii 36,5—37,5 %
dopmanbaeruia, Ha3bBaeTcs popmanunom. DopManbaerua 0opazyeTcs Mpyu HEMOTHOM
CTOpaHHMH MEeTaHa, MPU OKKMCICHUU METHIIOBOTO CITUPTA U T. 1. ['a3000pa3Hbiil (hopMabaerul
Py KOMHATHOM TeMIepaType JIETKO MOJUMepU3yeTcs ¢ o0pa3oBaHueM napadopmanbaeruia.
M3BeCTHO HECKOJIBLKO TPOIYKTOB IOJUMEpHU3aIiy ra3o00pa3Horo Gopmanpaernna. OauH u3
noauMepoB hopmanpaeruaa HassiBaercs TpuokcumetuwieH (CH 2 O) 3. On umeeT Temmeparypy
niaBieHus 63—64°C. B BogHBIX pacTBOpax Takke odpaszyercs napadopMaibIaeri,
OTHOCSIIIAICS K IMOJTHOKCUMETUIICHAM, KOTOPBIC SBIISIOTCS MPOYKTAMH ITOJTMMEPU3ALINN
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3HAYUTEIIEHO OOJIBIIETO Yrciia MoJIeKy hopmabaeruia. [lapadopmallpaerua npu HarpeBaHuw,
0COOCHHO B IPUCYTCTBHH KUCIIOT, YACTHYHO JIETIOTUMEPU3YETCS C 00pa3oBaHUEM
razo00pa3Horo popMasbaeruia.

dopmanbIeru/i U30JIMPYIOT U3 OUOIOTHIECKOT0 MaTepHaa IMyTeM IEPEerOHKHU ¢ BOJASHBIM
napom. OJIHaKO 3TUM METOJIOM MEepPEroHseTCs TOJIbKO He3HAUUTEIbHASI YacTh (hopMasibIeruia.
Cuuratot, uTo (popmasbIerua B BOJHBIX PACTBOPAX HAXOAUTCS B BUJE TUIPATA
(METUJICHTIIMKOJISA), KOTOPBIN TPYIHO OTIOHSETCS C BOJSHBIM [1aPOM:

HCHO + HOH ---> CH 2 (OH) ».

IIpumenenmne. /leiicrBue Ha opranu3m. QopManbaeru/i IMUPOKO UCTIOIb3YETCS B
MPOMBINIJICHHOCTH JIJIS TIOTYYCHHSI IIACTUYECKHUX Macc U (heHOI0(OpMaThICTHIHBIX CMOJT,
TyOIeHHs KO, KOHCEPBUPOBAHUS aHATOMUYECKUX MPENapaToB, MOTYICHUS
reKCaMeTHIICHTETPa-MUHA, CHHTETUYECKOTO KaydyKa, POTPABIUBAHMS 3epHa, 00pabOTKH
MOMEILEHUH, Taphbl C LEeNbI0 Ne3UH(EKIINH.

dopmanbaeru NposBiIseT 1y0siee, aHTUCENTHUECKOE U Ie30j0pupytouiee neicteue., [Ipu
BJIbIXaHUU HEOOJBIIUX KOJIMYECTB (hOpMalIbIET/1a OH Pa3pakaeT BEPXHHUE JbIXaTeIbHbIEC TyTH.
HpI/I BJAbIXaHUH OOJIBIIINX KOHHGHTDaHI/Iﬁ d)ODMEUH)ILGI‘I/II[a MOKCT HACTYIIUTh BHE3AIIHAsA CMCPTh
B pe3yJibTaTe OTEKa U clia3Ma rosiocoBoii menu. [Ipu nonaganuu dhopmainbaeruia B OpraHusm
4yepe3 poT MOTYT HACTYIUTh HEKPOTHUSCKHUE TOPAKCHUS CITU3UCTON 000JIOUKY PTa, MMUIIEBOTO
KaHaJja, MOSBJISETCS CIOHOTEUEHHUE, TOIHOTA, PBOTa, OHOC. DOopManbAeru yrHeTaeT
LHEHTPAJIbHYIO HEPBHYIO CUCTEMY, B PE3YJIbTATE ITOTO MOXKET MPOU30UTH OTEPS] CO3HAHUS,
nosABIAIOTCS cynoporu. [lon BiusHueM Gopmanbierujia pa3BUBalOTCs JIereHepaTUBHbIC
MOopaXCHUA IMEYCHH, IMTOYCK, CEPALA U IT'OJIOBHOI'O MO3ra. (DODMaJII)I[eFI/II[ OKa3bIBACT BJIMAHUEC HaA
HekoTopele hepmeHThl. 60—90 M1 hopmaninHa SBISIOTCS CMEPTEIbHOM J10301.

Metaboimsm. MeraboautaMu OpPMaIbLIETUIIA SBISIOTCS METHIOBBIN CITUPT U MYDABbUHAS
KHCII0Ta, KOTOPBIE, B CBOIO OYEPE/ib, TOABEPratoTCs NalbHEHIIEMy METa00IU3MY .

Oonapy:xenue popmasibaeruaa

B XxuMuKO-TOKCHKOIOTHYECKOM aHanu3e it oOHapykeHus popmansaernna H—CHO
MPUMEHSIOT PEAKITUU C XPOMOTPOTIOBOUM KUCIOTOH, (PYKCHHCEPHUCTON KHUCIOTOM, C pACTBOPOM
KOJIEMHAa B CEPHOM KUCIIOTE, C PE30PLIUHOM U Jp.

Peakuusi ¢ XpoMOTpPONOBOIl KHCJIO0TOM.
Peakuus ¢ pyKCHHCEPHUCTOH KHCJIOTOM.
Peakuusi ¢ MeTHJI0BBIM (PMOJIETOBBIM.
Peakuus ¢ KOAeMHOM M CEPHON KHCJIOTOM.

Peaxmust BoccTaHOBICHHUS HOHOB cepe6pa.

Peakuus ¢ peaktusom Peunra.

OoOHnapy:xenune ¢popmajibaeruaa MeToaoM MUKpoauppy3um.
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OoOHapy:keHHne aneToHa

B XMMHKO-TOKCHKOJIOTHYECKOM aHAIN3e JUIA 06Hapy>1<eH1/1;1 alcToHa MPUMCHAIOT PCAKIIUHU C
pacTBOpaMiu MoJd4a, HUTPOIIPpYCCHM A HATPHA, (bVDd)VDOJ'Ia, (6] 'HI/ITpO6eH32U'IB,I[eFI/II[a n MCTOL

MUKpoaudPy3uu.

Peakuusi oOpa3zoBanus iogodopma.
Peakuusi ¢ HUTPONPYCCHIOM HATPHS.
Peakums ¢ 0 -HUTPOOEH3AJIbACTH/IOM.
Metoa muxkpoaugdysuu.

XJIOPO®OPM

Xnopodopwm (Tpuxmopmeran) CHCI 3 — GecriBeTHast mpo3payHas JieTydas dKHUJIKOCTh C
XapakTepHbIM 3araxoM. CMeIMBaeTcst ¢ AMITUIOBBIM 3(UPOM, STUIOBLIM COUPTOM U IPYTUMHU
OpraHMYECKUMHU PACTBOPUTEISIMU, cllado pacTBopsieTcs B Boje (cM. Tabm. 1). [lox BnusiHuem
CBETa, BO3/1yXa, BJIAaT'U U TeMIIepaTypbl XJ0podopM nocTeneHHo pasnaraercs. [Ipu stom moryt
00pa30BbIBaThCs (DOCreH, MypaBbUHAs U COJISIHASL KHUCIIOTHI.

I[Ipumenenue. [leiicTBue Ha opranu3M. Xja0poGopM MUPOKO UCHOIB3YETCS B XUMUYECKOM
MPOMBINIUICHHOCTH U B XUMUYECKHX JJA0OPATOPUAX KaK PACTBOPUTEIL. PaHbIle OH MPUMEHSIICS
B MEAMIIMHE JUISI HapKo3a. B HacTosee Bpems xJ10podopM B CMECH € APYTUMHU
JIEKapCTBEHHBIMU TpernapaTamMu UCIOJIb3yeTCs ISl pacTupanus. [lapsl xsiopodopma jerko
MPOHUKAIOT B OPraHU3M C BABIXA€MbBIM BO3AYXOM. XJI0podopmM AeHCTBYET Ha IEHTPAIbHYIO
HEPBHYIO CUCTE MY, BbI3bIBasi HapK03. OH HaKaruIMBaeTCs B TKAHsIX, OoraThixX xupamu. [Tpu
OOJBIIMX KONWYECTBAX XJI0pOohopMa, MOCTYMUBIIETO B OPraHNU3M, MOTYT MOSIBISATHCS
IucTpopuUecKrue N3MEHEHHUsI BO BHYTPEHHHUX OpraHax, 0COOeHHO B rieueHu. [Ipu oTpaBieHun

XHO[}OSl}O[ZMOM CMCPTH HACTYIIACT OT OCTAHOBKH AbIXaHUS.

Metadoau3m. XsopodhopM, NOCTYNUBIINN B OpraHu3M, ObICTpO Hcye3aeT u3 Kposu. Yepes 15—
20 MMH C BBIABIXa€MBIM BO3/1yXOM B HeM3MeHeHHOM Buje Bbiiensercs 30—50 % xiopodopma.
B teuenue yaca uepes nerkue Boiaensercs 10 90 % xsnopodopma, HOCTYNHUBIIETO B OPraHU3M.
OpnHako eme 1 yepe3 8 4 B KPOBU MOXKHO OOHAPYKUTh HE3HAUUTEIIbHbIE KOJINYECTBA
xsiopodopma. Yacte xsopodopma moasepraercst norpanchopmanmu. [Ipu 5ToM B KadecTBe
MeTabomuTOB 00pa3yroTes okcus yrieposa (IV) u xaoposonopos. [pu xumuko-
TOKCHKOJIOTHYECKUX MCCIIEIOBAaHUSAX OCHOBHBIMH OOBEKTAMH aHaJM3a Ha HaTM4ne xjopodopma
B OpPraHU3Me SIBJISIFOTCS BBIJIBIXa€MBIN BO3/1yX, OOTaThle )XKUpaMy TKAaHU TPYIOB U MEUEHb.

Oonapy:xenue xjiopogopma

Xaopodopm, coepKamuics B JUCTUILIATE, MOKHO OOHAPYKHUTh M0 HATUYHIO XJI0Pa B €T0
MoOJIEKYJIe, a TaKKe MPH MoMoIu peakiuiit dymxuBapa, o0pazoBaHUs U30HUTPUIIA, PEAKITHI ¢
pe3opuuHoM, ¢ peakTuBoM DenuHra ¥ ap. boNbIIMHCTBO dTUX PEAKUUI Jal0T U HEKOTOPbIE
JIpYTHE XJIOPCOAEP KAINE BEIIECTBA, UMEIOIINE TOKCUKOIOTMYECKOE 3HAYCHHUE.

Peakuua oTmienJieHust XxJopa.
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Peakuus ®@ykuBapa.

Peakuus ¢ pesopuuHOM.

Peakuusi 00pa3oBaHusi HU30HUTPUIIA.
Peakuus ¢ peakrusom ®eiHra.

IIpenBapureabHasi mnpoda Ha XJ10po¢opM U Apyrue XJOPHPou3-BoOaHbIE B Moue. (s
oOHapy>keHHsl XJ10pohopMa U APYTHX XIJIOPIPOU3BOAHBIX B MOYE MIPUMEHSIOT MPEIBAPUTEIBHYIO
npo0y, ocHOBaHHYIO Ha peakiuu OymkuBapa. B mpobupky BHOCAT 1 M MouH, npubaBisioT 1
mi 10 %-ro pactBopa ruapokcuaa HaTpusi U 1 MIT CBEXe-IIeperHaHHOro NUPUANHA.
Cogepxumoe mpoOUPKH B30ANTHIBAIOT U HATPEBAIOT HA KUIIALIECH BOJSHOM OaHe B TeUCHHE 2
MuH. [losiBeHue po30Boi WM KPaCHOM OKpPAacKu YKa3bIBA€T Ha HAIMYUE B MOYe XJ0podopma
WIH JIPYTUX TPUXJIOPIPOU3BOIHBIX YIIEBOI0P010B. [Ipu 3TOM HE0OX0UMO MTPOU3BOIUTH
«XOJIOCTOM» OIBIT, TAK KaK [1apbl HEKOTOPBIX BEIIECTB, KOTOPbIE MOT'YT HaXOIUTHCS B BO3IYXE,
TOXE J1al0T 3Ty PEAKLHIO.

XJIOPAJITUAPAT

Xaopanruapart - OeclBETHbIE KPUCTAIUIBI MIIH METKOKPUCTATIIMYECKUI OPOIIOK C
XapaKTEePHBIM OCTPBIM 3aIIaXOM U CJIETKa TOPbKOBATHIN, pACTBOPSETCS B BOJIC, ITUIOBOM
cnupre, AMITUIOBOM ddupe U xjaopodopme. XaopanruapaT TMIPOCKONHYEH U MEIJICHHO
yJIETY4YMBAETCS HA BO3/YXE.

IIpumenenue. /leiicTBue HA OpraHnu3M. XJI0paaruapaT IPUMEHSETCS B MEAULMHE KaK
YCIIOKanBaoIlee, CHOTBOPHOE U aHAJBIE3UPYIOIIEe CPEICTBO. B OONMBIINX 032X XJIOpAITUIPaT
MOJKET BBI3BIBaTh OTpaBieHue. [1o TokcuueckomMy JeMCTBUIO XJIOpANTUapaT OIU3KHH K
xjaopodopmy. OH IPUMEHSIETCS TTPH IICUXUUECKUX BO30YKICHHUSIX U KaK MPOTUBOCYIOPOKHOE
CPEJICTBO MPH CTONOHSAKE, SKIAMIICHH U TIPH IPYTHX 3a00NieBaHusAX. B onmpeneneHHbIx 103ax
XJIOPAJITUIPAT TPUMEHSETCA KaK CHOTBOPHOE CPEJICTBO.

Meta6oau3m. Xiopaaruapart ObICTpO BcachiBaeTcs B KPOBb U3 MUILEBOr0 KaHaa. B opranusme
OH Io/iBepraercs Meradboan3My. MetadbonuTamMy XJI0pajarujipara aBiasoTCs TPUXIOPITAHONI U
TpUXJIOpYKCYCHast kucaoTa. CUNTAIOT, YTO TOKCHUECKOE ASUCTBUE XJIOpAITrUaApaTa Ha OpraHu3m
00BsicHsIEeTCS 00pa30BaHUEM TPUXJIOPITAaHONA. TPUXIOPYKCYCHAS KUCJIOTa B OPraHU3Me MOKET
00pa30BbIBATHCSA ABYMS IYTSIMH: HEIIOCPEICTBEHHO U3 XJIOPAITHIPATa U U3 TPUXJIOPITAHOIA.
Tpuxiopatanos U3 opranu3mMa BhIJIEISIETCA ¢ MOUOM B BHJIe ToKypoHua. [locie cmeptu,
HACTYIMBIIEH B pe3yJIbTaTe OTPABICHUSI XJI0PAITHIPATOM, ONPEAEIEHHOE KOJIMUYECTBO €r0 B
HEU3MEHEHHOM BHJI€ MOKHO OOHAPYKUTh B IEUEHHU U HKETyIKE.

Oo0napyxeHHe XJI0pPAJTrHAPATA

XJ'[ODEU'[FI/I}ID&T AacT BCC pC€aKIH, KOTOPBIC B XUMHKO-TOKCHUKOJIOTUYCCKOM aHaJIn3€
MMPUMCHATIOTCS JJI 06Hapy)KeHI/I}I XHO[!OSl}O[ZMa. DTO 00BACHICTCS TEM, YTO NPUMCHIACMBIC B
XUMHKO-TOKCHUKOJIOTHYCCKOM aHaJIN3€ pCaKnu Ha XHO[)O(I)O[!M IIPOU3BOJATCA B IPUCYTCTBUHA
ICJI0YH, IO BIIMAHHUEM KOTOpOﬁ XJIOPAJITHUAPAT pa3jaractcda ¢ BbIACICHUCM XHO[ZO[I}O[}M&:

CCl,CHO 4 NaOH — CHCl, 4 HCOONa.
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Jis oTnnums XJaopairuapaTa oT XJao0pogopma MOKET ObITh UCIOJIb30BaHA PEAKIIHS C PEAKTUBOM
Heccrnepa. DTy peakuuio gaet XJaopairujipar, CoAepKallui aapaeruinyto rpymnmy. He gaer stoit

p€aKknuun XHO[ZO!]}O[!M.

Peaknus ¢ peaktuBoMm Hecciepa.

OTanune XJ0pajruapara ot xjaopodgopma.
IIpeaBapuresbHas npoda HA XJIOPAJITHAPAT B MOYe.

YETBIPEXXJIOPUCTBIN YT JIEPO/I

Yeteipexxsopuctseiit yriepos CCl 4 — mpo3payHas KHUJIKOCTE CO CBOEOOpa3HBIM 3a11axoM (T.
kuil. 75—77 °C). OH cmemuBaeTcs B JIFOOBIX COOTHOLIEHUSX C alleTOHOM, 0€H30J10M, OEH3UHOM,
CEpOYIJIEPOJIOM U IPYTMMH OpraHudeckumu pactBoputesnsivmu. B Boge npu 20 °C pactBopsieTcst
ok0310 0,01 % yeTbIpexXa0pUcTOro yriepoaa. YeTblpexXJ0pUCThlid yIiIepo He OTHEONAceH, ero
11apbl B HECKOJIBKO pa3 TsLKENee BO3/1yXa.

IIpumenenne. [leiicTBUe HA OPraHM3M. YeThIPEXXJIOPUCTRIN YIIEPO/1 UPOKO MPUMEHSETCS B
MPOMBIIIUICHHOCTH KaK PACTBOPUTEIIb JKUPOB, CMOJ, Kaydyka. OH UCIOIb3YETCsl KaK KOHCEPBAHT
pu 00paboTKe Mexa, a TaKXKe MPUMEHSIETCS Ul YAAJTICHUS )KUPHBIX MATSH U3 OJCKIbL.
YeThIpeXXJIOPUCTBIN YIVIEPOJI BXOJUT B COCTAB XKUJIKOCTEHN JJIsl HAITOJTHEHUSI OTHETYIIUTENEH.
Tsikenble napbl YETHIPEXXJIOPUCTOrO YIJIEPO/1a HAPYIIAIOT KOHTAKT FOPALIUX MPEIMETOB C
KHCJIOPOJIOM BO3/TyXa. DTO MPUBOJUT K MPEKPAIICHUIO Tporiecca ropenus. OaHako mpu
BBICOKOW TEMIIEPATYPE B PE3YJIbTATE PA3I0KEHUS YETBIPEXXJIOPUCTOTO YIVIEPOIA MOT'YT
00pa3oBbIBaThCS (DOCTEH U JIPYTUE SITOBUTHIEC BEIIECTBA, BHI3BIBAIOIINE OTPABJICHHE.
YeThIpeXXJIOPUCTBIN YITIEPOJI IPUMEHSETCS B BETEPUHAPUU B KAYECTBE IPOTUBOIIMCTHOTO

CpeacTBaA.

YeThIpexXJIOPUCTBIN YIVIEPO/I MOCTYNAET B OPraHU3M IIPH BJIBIXaHUU €T0 IapOB, a TAKKE MOXKET
IIOCTYIIATh YEPe3 HEMOBPEXKACHHYIO KOKY M MUIIEBON KaHA. YeThIpeXXJIOPUCTBIN YTIEPOT
HEpaBHOMEPHO pacrnpeensercs B opranusme. KonuuecTBo ero B TkaHu, 60raToif xupamu, B
HECKOJIbKO pa3 0o0Jbllie, yeM B KpoBH. CoJiepkaHue YEThIPEXXJIOPUCTOrO YIJIepo/ia B IEYEHU U B
KOCTHOM MO3T'y 3HaYMTEJIbHO BBILIE, YEM B JIETKUX. B dpUTponMTax KPOBU TPYIIOB COAECPKUTCS
YETBIPEXXJIOPUCTOTO YIIIepo/ia MPUMEPHO B 2,5 pa3a Oosblie, yem B riazme. OH oOsanaer
HapKOTUYECKUM JEUCTBUEM, NIOPAXKAET LIEHTPAIbHYIO HEPBHYIO cucteMy. [locTynienue B
OpraHu3M OOJBIINX €T0 /103 BBI3BIBAET TSKEINble TUCTPOodUIecKre U3MEHEHHS B IEYEHH,
MIOYKaX, CEpALE U B ApYrux opradax. CMeprenbHas [103a YETBIPEXXJIOPUCTOrO YIJIepoia
cocrasisieT 30—60 mut.

Meta6oau3m. UeThIpexXxJI0pUCThIi yTraepo 1 ObICTPO BBIIENAETCS U3 Opranu3ma. Yike uepes 48
Y [10CJI€ MOCTYIUIEHUS B OPraHU3M €ro Hellb3sl OOHapyKUTh B BbIIbIXaeMOM Bo3ayxe. Ero
MeTaboIuTaMu ABIAIOTCS XJ10podopMm U oker yrieposaa (1V).

OOHapysKeHHE YeThIPEXXJI0PHCTOI0 YIriiepoaa

B XUMUKO-TOKCHKOJIOTHYECKOM aHallK3e sl OOHapyKeHus YeThlipexxsiopuctoro yriaepoaa CCLI
B JUCTUIUISATAX MPUMEHSIOT PsIi peaKiuii, 00JbIIMHCTBO KOTOPBIX JAI0T U APYTUe
XJIOPIPOU3BOAHBIE YTIIEBOIOPOIOB.



http://www.xumuk.ru/farmacevt/225.html
http://www.xumuk.ru/encyklopedia/2/5059.html
http://www.xumuk.ru/encyklopedia/2/2854.html
http://www.xumuk.ru/encyklopedia/2/2854.html
http://www.xumuk.ru/lekenc/2528.html
http://www.xumuk.ru/farmacevt/225.html
http://www.xumuk.ru/lekenc/2528.html
http://www.xumuk.ru/encyklopedia/2/5059.html
http://www.xumuk.ru/encyklopedia/2/2854.html
http://www.xumuk.ru/encyklopedia/2/5236.html
http://www.xumuk.ru/encyklopedia/1545.html
http://www.xumuk.ru/encyklopedia/436.html
http://www.xumuk.ru/encyklopedia/524.html
http://www.xumuk.ru/encyklopedia/507.html
http://www.xumuk.ru/encyklopedia/2/4036.html
http://www.xumuk.ru/encyklopedia/2/3822.html
http://www.xumuk.ru/encyklopedia/786.html
http://www.xumuk.ru/encyklopedia/2/5236.html
http://www.xumuk.ru/encyklopedia/2/5236.html
http://www.xumuk.ru/encyklopedia/2/3187.html
http://www.xumuk.ru/encyklopedia/800.html
http://www.xumuk.ru/encyklopedia/2/5236.html
http://www.xumuk.ru/encyklopedia/2/3822.html
http://www.xumuk.ru/encyklopedia/1548.html
http://www.xumuk.ru/encyklopedia/2/5236.html
http://www.xumuk.ru/encyklopedia/1545.html
http://www.xumuk.ru/encyklopedia/2/3187.html
http://www.xumuk.ru/encyklopedia/2/5236.html
http://www.xumuk.ru/encyklopedia/1990.html
http://www.xumuk.ru/encyklopedia/800.html
http://www.xumuk.ru/encyklopedia/1128.html
http://www.xumuk.ru/encyklopedia/2/4344.html
http://www.xumuk.ru/encyklopedia/2/5236.html
http://www.xumuk.ru/encyklopedia/2/4814.html
http://www.xumuk.ru/encyklopedia/721.html
http://www.xumuk.ru/encyklopedia/2/5236.html
http://www.xumuk.ru/encyklopedia/2/3729.html
http://www.xumuk.ru/encyklopedia/2/3729.html
http://www.xumuk.ru/encyklopedia/2/5236.html
http://www.xumuk.ru/biospravochnik/692.html
http://www.xumuk.ru/encyklopedia/2/3187.html
http://www.xumuk.ru/encyklopedia/2047.html
http://www.xumuk.ru/encyklopedia/2/5236.html
http://www.xumuk.ru/biospravochnik/692.html
http://www.xumuk.ru/biospravochnik/53.html
http://www.xumuk.ru/encyklopedia/1548.html
http://www.xumuk.ru/encyklopedia/2/5236.html
http://www.xumuk.ru/biospravochnik/334.html
http://www.xumuk.ru/encyklopedia/2/5236.html
http://www.xumuk.ru/encyklopedia/2/3380.html
http://www.xumuk.ru/biospravochnik/692.html
http://www.xumuk.ru/encyklopedia/1475.html
http://www.xumuk.ru/encyklopedia/1475.html
http://www.xumuk.ru/encyklopedia/2/5236.html
http://www.xumuk.ru/encyklopedia/2/5236.html
http://www.xumuk.ru/biospravochnik/692.html
http://www.xumuk.ru/biospravochnik/692.html
http://www.xumuk.ru/encyklopedia/800.html
http://www.xumuk.ru/biospravochnik/600.html
http://www.xumuk.ru/encyklopedia/2/5059.html
http://www.xumuk.ru/encyklopedia/2/4638.html
http://www.xumuk.ru/encyklopedia/2/5236.html
http://www.xumuk.ru/lekenc/2528.html
http://www.xumuk.ru/encyklopedia/2/4630.html

ONTUSTIK QAZAQSTAN eil'a SOUTH KAZAKHSTAN

MEDISINA |SKMA| MEDICAL
AKADEMIASY aln, ACADEMY
«OHTycTik KasakcTaH meanuuHa akagemuscol» AK AO «lOxHo-KasaxcTaHcKas MeaMUMHCKaA akagemms»
Kadenpa papmaneBrnaeckoii 1 TOKCHKOIOTHIECKOH XIMUN 044-55/
JIeKIIMOHHBIM KOMILIEKC 10 TOKCHKOJIOTHYECKOH XMMHUH-1 1 cTp u3 65

Peakuus oTmensieHus: xjaopa.

Peakuus ®ypkuBapa.

Peakuusi 00pa3oBaHusi HU30HUTPUIIA.

Peakuus ¢ peopuuHOM.

Peakuus ¢ 2,7-1uokcuHadTAIMHOM.

IIpeaBapuresibHas Npo6a Ha YeTHIPEXXJIOPUCTHIN YIJIEPO] B MoYe.

JANXJIOPOTAH
W3BectHbl 1Ba nzomepa auxiaoparana (C 2 H 4 Cl 2): 1,1-quxnopartan u 1,2-1uxaopaITaH.

1,1-Muxnopatan (xmopuctsiii stunuaeH) CH 3 CHCI 2 — GecuBeTHast )KUAKOCTE (TNIOTHOCTH
1,189 npu 10 °C), kursmas nipu 58 °C. 1,2-Jluxmoparan (xiaopucteiit atuneH) CI—CH 2 —CH »
—Cl — xunkocts (mmotHocTh 1,252 npu 20 °C), kunsmas npu 83,7 °C. B mpoMBIIIIIIEHHOCTH
1,2-nuxsopaTan 0oJiee MUPOKO UCTIONB3yeTcs, 4eM 1,1-muxiiopaTaH.

1,2-JluxsiopaTan ciabo pacTBOPSIETCS B BOJIE, XOPOILIO PaCTBOPSIETCS B OOJIBLIIMHCTBE
OpraHMuYecKux pactBopuresneil. OH CTOEK K IeHCTBUIO KUCIIOT U 1iejouyell. Bocrmamensiercs ¢
TpynoM. Texunueckuit 1,2-nquxiopatad coaepkut npumech TpuxiopstuwieHa C1—CH = CCl 2.

Ipumenenue. [leiictBue Ha opranusm. 1,2-/luxmnopaTtan sBnsercs 601ee TOKCUIHBIM, 9eM 1,1-
JuxJiopaTad. B npomsinuienHocty 1,2-1uX10p3TaH UCHOIB3YETCs KaK PACTBOPUTEND KUPOB,
BOCKOB, CMOJI, Napa)MHOB U APYTUX BellecTB. Ero NpuMeHSIOT U B XUMUYECKUX J1a00paTOpUsIX
JUISL DKCTPAKIUU MHOTUX OPIaHUYECKUX BEIECTB U3 BOAHBIX pacTBOPOB. 1,2-JluxsiopaTan
MCIIOJIb3YETCS JUIsl U3BJICUEHUS XKUPaA U3 HIEPCTH )KUBOTHBIX, ISl XUMUYUCTKH OACKbI. [1apbl
1,2-nuxsiop3TaHa MPOHUKAIOT B OPraHU3M Yepes3 JbIXaTelbHble MyTH. DTOT Mpenapar B )KUIKOM
COCTOSTHUM MOXET NMPOHUKATh B OPraHu3M Yepe3 HEMOBPEKICHHYIO KOxkKY. MI3BeCTHBI ciiyyan
oTpaBiieHUs 1,2-1UXJI0p3ITaHOM, OITMOOYHO MPUHATHIM BHYTPb BMECTO CIIUPTHBIX HAIUTKOB.
KapTtuna otpasnenus 1,2-1uxyiop3TaHOM [10100HA KAPTUHE OTPABIICHUS YETHIPEXXJIOPUCTHIM
yriepoJoM. 1,2-J{uxJI0p3TaH BeI3BIBAET MOPAXKEHUS LIEHTPATILHON HEPBHOMN CUCTEMBI, IEYEHH,
MOYEK U CEePJICYHON MBILIIIBI.

[Tocne mprueMa TOKCHUYECKOH 035! 1,2-muxIopaTaHa BHYTPh HAOMIOAIOTCS PBOTA, IIOHOC, OOTTN
B 00JIaCTH TIEUEHH, B3AYTHE )XUBOTA, ypemus. 15—50 mut 1,2-quxiiopaTana B OOJIBIIMHCTBE
CJIy4aeB BbI3BIBAIOT CMEPTH. B nuTepaType UMEIOTCsl CBEIEHUS O TOM, YTO 1,2-IUXJI0pITaH
OKa3bIBaCT KaHIIEPOTEHHOE M MyTareHHoe JelicTBue Ha opranusMm (o P. JIynesury u K. Jlocy,

1983).

BbiesieHue JuXJI0p3ITaHa U3 OMOJIOTHYECKOro MaTepuaJa. Boienenue auxiaopsTada u3
OMOJIOTMYECKOro MaTepraa MpOM3BOIUTCS ITyTEM EPErOHKHU C BOASHBIM apom. Ha
uccieoBaHe OepyT MepBble MOPLUUH TUCTHILIATA. B Tex ciayyasx, Korna uMeroTcs
criellMaibHble yKa3aHHsl IPOBECTH UCCIIe0BaHNE OMOJIOrMYECKOro MaTepraia Ha Haimuuue 1,2-
JIUXJIOp3TaHa, moJrydatoT okosio 300 M1 IMCTHILIATA, KOTOPBIN IMOJIBEPratOT MOBTOPHOM
neperotke u coduparot nepssie 200 M1 AUCTHILIIATA. DTOT AUCTHIUIAT ABAXKBI IOJBEPTratoOT
neperonke ¢ aedaermaropom. [locneaauit quctumar (oobemom 10 M), TOTyYEHHBIN TIpH
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OTTOHKE JKHUJIKOCTH ¢ JAe(IerMaTopoM, IOIBEPratoT UCCIIeI0OBAaHUIO Ha Hamuuue 1,2-
JIXJIOpITaHa.

Oonapy:kenue 1, 2-1uxsiop3Tana

B XMMUKO-TOKCHKOJIOTHYECKOM aHau3e st OOHapykeHus auxiopaTana (1,2-auxmnoparana)
C1—CH 2 —CH 2 —C1 npuMeHSI0T ps peakiuid, KOTOpbIE JAI0T U APYTUe XJIOPIPOU3BOIHBIC
yII1eBoA0po0B. Kpome o0mmx peakiuii Ha XJI0pIpOru3BOAHBIE YIIEBOAOPOIOB IS
oOHapyxeHus 1,2-IuXJI0pITaHa UCMOJIB3YIOTCS U HEKOTOPbIE CelU(PUUECKUE PEaKIIH.

Peakuus ®@ykuBapa.
Peakuus oTmienienust aToOMOB XJ10pa.

Peakmust 00pa3oBaHUs dTHIICHIJIMKOIS M OOHAPY)KEHUE €T0 IOCIIC TIEPEBEICHUS B
dbopmanpaeru.

Peakuusi o00pa3oBaHusi aneTHJIeHHIA MeIH.
Peaknusa ¢ XMHOJIHHOM.
IIpeaBapuresbHas Npoda HA JUXJIOPITAH B MOYe.

TETPADTUJICBUHEL]

Terpastunceunen (TAC) (C 2 H s ) 4 Pb — npo3paunas OecrBetHast xuIKocTh (T. K. 195—
200 °C c pa3znoxeHHeM), UMeloIIas pa3ipaxaromuii 3anax. OueHb pa30aBIeHHbIE PACTBOPEI
TOC umerot npusATHBIN PpyKTOBBIH 3anmax. TOC noyTH HEPACTBOPUM B BOJIE, JIETKO
pacTBopsieTcs B OeH3MHe, XJI0podopMe, STUIOBOM CIIUPTE, AUITUIOBOM 3Upe U B psae APYTrux
OpraHMuYecKux pactBoputeneil. OH Tak k€ XOpOILIO pacTBOPsiETCs B kupax U maciax. TOC
neperoHsiercs ¢ BOASHbIM napoM. OH TOpUT Ha BO3/1yxe, 00pasys skentoBaTo-0enblit apiv. TOC
paznaraercs moJ BIMSIHUEM TEMIEPATYPhI, COTHEYHBIX, YIbTPa(pUOIETOBBIX U PEHTTEHOBCKUX
ay4eil. OH HaunHaeT pasnararbes npu 135 °C, a mpu 400 °C paznaraercs co B3pbiBoMm. [lox
BIUSIHUEM KUCIOT U rajioreHoB TOC pasnaraercsi ¢ 00pa30BaHUEM TPUITUII- U
JU3TUIINIPOU3BOAHBIX CBUHIIA, a IPU AaJIbHEHUIIEM pa3sioKeHUH 00pa3yloTcss HEOpraHuYecKHe

COJIM CBUHIIA.

IIpumenenmne. JleiictBue Ha opranmusm. TOC cocrasinser cBbiiie 50 % Tak Ha3pIBaeMOU
ATUJIOBOM YKUAKOCTU, KOTOPYIO MPUOABIISAIOT K OEH3MHY WIIM KEPOCHHY KaK aHTHAETOHATOP.
bensun u kepocuH, k KOTopbIM npubdasieH TOC (3TUI0Bas )KUAKOCTH), HA3bIBAIOTCS
STUIUPOBAHHBIMU. JKUJIKOCTh, MPUMEHSAEMYIO JUISl STUIMPOBAHUS OCH3MHA UM KEPOCUHA,
MOJIKPAlIMBAIOT B KPacHbIM, OpaHKeBbIM niau cuHui 1BeT. TOC, aTUIoBas )KUJIKOCTD,
STUJIMPOBAHHbIE OEH3UH U KEPOCHH SBISAIOTCA TOKCHUHBIMU. TOC U copepkalue ero XuaKocTu
BBI3BIBAIOT OTPABIIEHUE I10CIIE ITOCTYIUIEHUS UX B OPTaHKU3M C BJBIXa€MbIM BO3/IyXOM UJIU Yepe3
HEMOBPEXICHHYI0 KoKy, HabmrogaeTcst paccTpoiCcTBO IIEHTPATbHON HEPBHOM CHUCTEMBI:
HOSBIISIETCS TOJIOBHAs 00JIb, COCTOSIHME BO30YKJICHHs, OECCOHHUIIA, PACCTPONCTBO 3pEHHUS,
cynoporu. CMepTh HacTynaeT B TEYEHHE NEePBbIX 2—35 cyTOK. Eciin cMepTh He HacTynwia, TO B
JalbHENIIEM Pa3BUBAOTCS IIPU3HAKU XPOHUYECKOTO OTPABIICHUS CBUHIIOM.
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Boinenenue TIC u3 Ouosoruyeckoro marepuasa. Opraubl TPYMHoB, NOJICKAIINE
uccienopannio Ha Hammare TOC, u3Menb4aroT U BHOCIT B KOJIOY anmapara JJis IeperoHKN
SIIOBUTHIX BEIIECTB C BOJASHBIM I1apOM. JIUCTHILIAT COOMPAIOT B IPUEMHUK U YIIOBUTEIb, B
KOTOpbI€ BHOCAT 10 30 MJI HACBIIIIEHHOTO CIUPTOBOI'O PACTBOPA MOJA. 3aT€M MPOU3BOJIAT
neperonky TOC ¢ BoastHbIM mapom, codupast S0—100 mu quctuiidra.

[Tocne okonuanus neperouku TOC ¢ BOASHBIM [IAPOM COACPKUMOE TPUEMHHUKA U YIIOBUTEIIS
COCIMHSIOT U OCTaBJISIIOT NMpU KOMHATHOU TemnepaTtype Ha 30 muH. [Tpu atom TOC paznaraercs
pPacTBOPOM HOjIA:

[Tocne orcTanBanus XUIKOCTU B TeueHUe 30 MUH ee riepeHocsT B paphopoByro HallIKy ¥ HA
BOJISIHOM OaHe BbImapuBaroT qocyxa. Cyxoit octaTok pacTBopstoT B 50%-M pacTBope a30THOMI
kucioThl. [Toy4eHHBIH pacTBOp CHOBA BBITIAPHUBAIOT JTocyXa. [Ipu aToM 00pasyeTcs HUTpat

CBHUHIIA.

Pbl, 4+ 2HNO; — Pb (NOy), 4 2HI.

Cyxoii ocTaTok, copep Kallluii HUTpaT CBUHIIA, pACTBOPSIOT B BOJIE U UCCIIEAYIOT HAa HAIIUYUE
MOHOB CBHHIIA.

Ornucannbiii MeToA mo3BoJisieT BeiaenuTh 0,3 mr TOC u3 100 r 6Guosorunyeckoro Marepuania.
HccnenoBanue 6nonornyeckoro Marepuana Ha Haauuue TOC Mpou3BoAAT cpa3y ke 1mocie
MOJIY4eHHSI COOTBETCTBYIOIINX 00beKTOB. He oOHapykuB TOC B OMOIOrHYecKoM MaTepuaie
€ro MO/IBEPraroT MCCIIeI0OBAaHUIO HA HAJMUUe MPOIYKTOB pa3iioKeHus 3Toro npenapara. C stoi
LEJIbI0 COAEPKUMOE KOJIObI, U3 KOTOpO# nmpou3Boauiack orronka TOC, BHOCAT B papPopoByro
YalIKy ¥ BBIIAPUBAIOT Ha BOASHON OaHe mouTH Jocyxa. OCTaBIIMICS TPH 3TOM OMOJIOTHYECKUN
MaTepHall pa3pylIaloT CMECIO CEPHOM M a30THOM KHCIIOT, a 3aT€M MUHEPAIN3aT UCCIEAYIOT Ha
HAJIMYUE HOHOB CBUHIIA.

HpI/I HCCIICAOBAaHNHU IMUIICBLIX IPOJAYKTOB PACTUTCIBHOI'O NPOUCXOKICHUA U OACKIbI HA
Hannure TOC U3 3TUX 00BEKTOB €T0 HU30JIMPYIOT IIYTEM HACTAUBAHUA C OPraHUYCCKUMU
PaCTBOPUTCIIAMH.

Oo0Hapy:xeHNe HOHOB CBHHIIA

st oOHapyKeHUsI HOHOB CBHUHIIA, 00Pa3yIOIINXCs B pe3ybrare pasinoxkenus TOC, MpUMEHSIOT
peaKUMU ¢ UOJIUJIOM KaJusl, XpOMATOM KaJlvsl, CEpOBOIOPOJHON BOJIOW U JIp. BBINOIHEHHE 3TUX
peaKIuii ONUCAHO HHXKE.

Oonapyxenue TOC B HedTenpoaykrax.

4. UnocTpaTUBHBIN MaTepHAJI: CIIAiIbl, TAOIUIIBI

5. Jluteparypa
OCHOBHAS:
OCHOBHAasl:
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6. KoHTpoJibHbIE BONMPOCHI (00paTHAS CBSI3b)

1. Yto n3ydaer TOKCUKOKMHETHKA?

2. OObsACHUTE MOBEIECHHE TOKCHYHBIX BEILECTB B OPraHU3ME C TOYKHU 3PEHMs KJIaCCHUUECKOMN
TOKCUKOKWHETHKH.

3. Uem ompenensieTcs NpakTUYECKast 1eJIb TOKCUKOKUHETUKN ?

4. Ot kakux (aKTOPOB 3aBUCAT TOKCUKOKWHETUYECKHE XapaKTEPUCTUKH KCEHOOHMOTHKA?

5. B kakux cinydasx KHHETHKa KCEHOOMOTHKA MOKET OBITh OITMCaHa OJTHOKAMEPHOW MOJEIbI0?

6. B kakux ciy4asx KHHETUKA KCeHOOMOTHKA MOKET OBbITh OMUCaHa MHOTOKaMEpPHOI MO/IeNbi0?

7. Uro coboil TpencTaBiIIeT CTPYKTypHAsT OCHOBA (DPH3HOIIOTMYECKOM TOKCHKOKHHETHYECKOU
MoIenu’?

1. Tema 3 — I'pynma BeumecTB, H30JUPYeMbIX M3 OHOJOrMYECKOr0 MaTepuajia
JAUCTUHJLIISIHCH.

2. Heab: O3HAKOMUTH OOYYAIOIIUXCS C METOJUKAMHU NPOBEACHUS CyAeOHO-MEAMIIMHCKUX
9KCHEPTU3 XUMHUKO-TOKCUKOJIOIMUECKUX MCCIEeI0OBAaHUMN «JIETy4uX» s10B B cooTBeTcTBUU ¢ H/I.

3. Te3ucel Jeknun

METWJIOBBIU CITUPT

MeTunoBbIii ciupT (METaHOoIT) - OeclBETHAS XUAKOCTH (T. kum. 64,5 °C, muiotHoCcTh 0,79),
CMEIITUBAIOIIASICS BO BCEX COOTHOIICHUSIX C BOJIOW U MHOTUMHU OPTraHUYECKUMHU
pacTBOpPUTEIIMU. METUIIOBBIN CIUPT STOBUT, OH TOPUT OJI€THO-TOIYOBIM HEKONTAIIUM
IUIaMeHeM, ¢ xJiopuaoM Kanbius gaet coeaunenne CaCl 2 -4CH 3 OH, a ¢ okcuiom 6apust
obpasyet kpuctauisl BaO-2CH 3 OH. MeTuioBblii cnupT 1Mo 3anaxy ¥ BKycy IOYTH He
OTJINYAETCS OT TUIIOBOTO. MI3BECTHBI CiTydan OTpaBlI€HUS] METHJIOBBIM CIUPTOM, OIITHOOYHO
MPUHATHIM BMECTO 3TUIIOBOTO.

B npupoie MeTuI0BEIi cCIUPT B CBOOOJHOM COCTOSTHUU TTOYTH HE BCTpEYAeTCsl.
PacmipocTpaneHns! ero npousBoiHble — d(UpHBIE Macia, clokHbIe 3Qupsl u ap. Panbime
METHUJIOBBIN CIIUPT MOJIYYaJI ITyTEM CYXOH IeperoHku aepesa. [loaTomy u 10 cux nop
HEOYUIIEHHBIA METUIIOBBIN CIMPT, OJYYEHHBIA CYXOU NEPETOHKON IepEBA, HA3bIBAOT
JIPEBECHBIM CIIUPTOM. B HacTosee BpeMs UCIOIb3yeTCsl HECKOJIBKO MPOMBIIICHHBIX
CUHTETHUYECKUX CTIOCOOOB MOTYYESHHSI METUIOBOTO CIIUPTA.

IIpumenenue. /leiictBue Ha opranu3M. MeTUIOBBIN CIIUPT MIMPOKO UCIOJIB3YETCS B
IIPOMBILUIEHHOCTH KaK PACTBOPUTEIIb JTAKOB, KPACOK, KAK UCXOHOE BELIECTBO IS MOIYYCHUS
XJIOPUCTOTO METUJIa, IuMeTIiIcynbdara, hopManbaeruia U psjaa Jpyrux XUMUYECKUX
coennHeHU. OH NPUMEHSIETCS TS IeHaTypaluy 3TUIIOBOTO COIUPTA, BXOJAUT B COCTAB

aHTI/IEh[}I/Ba.

MeTHI0BbII CIIUPT MOXKET MOCTYIIATE B OPraHu3M 4€peE3 HHHIGBOﬁ KaHall, a TaKXX€ C BAbIXaCMbIM
BO3JIYXOM, COACPIKAILIUM ITapbl 3TOT0 CIIUPTA. B He3HAUNTENBHBIX KOJIMYECTBAX METUIOBLIN
CIIMPT MOXKET ITPOHUKATH B OPTraHH3M H UEPE3 KOXKY. TOKCHYHOCTh METHUIIOBOT'O CITMpPTa 3aBUCUT
OT 00CTOSTENBLCTB OTpPAaBJICHUSA U HHﬂHBHHyaHLHOﬁ BOCIIPUUMYNBOCTHU. HOI[ BINAHHUECM
MCTHUJIOBOT'O CTIMPTA IMPOUCXOAUT IMOPAKCHUE CETUATKH I'Jla3a U 3pUTCIIBHOI'O HEPBA, a NMHOI 1a
HACTynacT HCU3JICUUMaAd CJICIIOTA. ITosiBaeHUE CIEMOTHI pAa aBTOPOB OOBSCHSIOT HE IIGfICTBHGM
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METUJIOBOT'O CIIUPTA, a JEHCTBHEM €ro MeTaboauToB ((hopMaibaeruia 1 MypaBbUHON KHCIOTHI).
MeTuI0BbIH COUPT HAPYIIAET OKUCIUTEIbHBIE TPOIECCHl U KUCIOTHO-IIEIIOUHOE PABHOBECHE B
KJIEeTKaxX M TKaHsaX. B pe3ynprare 3Toro Hactynaer anuao3. OTpaBieHHE METUIOBBIM CIUPTOM B
psize ciaydaeB 3aKaHYMBAETCA CMePThI0. ONaCHOCTH MOSIBICHUS CIICTIOTHI BO3HUKAET YK€ I10CTIe
npuema 4—15 mi MetusoBoro cnupra. CMepTenbHas 103a MPUHATOTO BHYTPh METUIIOBOTO
cnupra cocrapisieT 30—100 mu. CmepTh HAaCTyNaeT B pe3y/IbTaTe OCTAHOBKHU JIbIXaHUs, OTEKa
TOJIOBHOTO MO3Ta M JIETKHX, KOJUIAICa MM ypeMHuu. MecTHOe JIeficTBHEe METHIIOBOTO CIMPTA Ha
CIIU3UCTBIE 000JIOUKHU IPOSBIISIETCS CUIIbHEE, @ HAPKOTUYECKOE JieiicTBue — ciadee, 4eM y
ATUJIOBOTO CIIUPTA.

OaHOBpEMEHHOE MOCTYIUICHHUE METHJIOBOTO U 3TUJIOBOTO CIIMPTOB B OPraHU3M YMEHBIIIACT
TOKCUYHOCTh METHJIOBOTO CIIUPTA. ITO OOBSICHSIETCSA TEM, YTO ITUIJIOBBIN CIIUPT YMEHbBIIAET
CKOPOCTh OKHMCJICHHS] METHUJIOBOTO criupTa moutu Ha 50 %, a cieaoBaTesbHO, U YMEHBIIIAET €ro
TOKCUYHOCTb.

MeTtabosnn3m. MeTui0oBbIi ciupT, MOCTYIUBUINM B OPraHu3M, paclpeaeseTcss MeXIy
opraHamu u TkansMu. Hanbosnbiiiee KOIMYecTBO €ro HaKaruiMBaeTcs B MEYSHH, a 3aTEM B
noykax. MeHbp1Ime KoJMYeCTBa 3TOr0 CIMPTA HAKAIUIMBAKOTCS B MBIIIAX, XKUPE U TOJIOBHOM
MO3ry. MeTaboIuTOM METUIIOBOTO CIUPTA ABISETCS (POpMabIeru, KOTOPbIi OKUCISETCS 10
MYpPaBbUHOUN KUCIOTHI. YacTh 3TOM KUCIOTHI paznaraercs Ha okcust yraeposa (IV) u Bomy.
HekoTopoe KoinruecTBO METUIIOBOTO CIUPTA, HE MOABEPIIIErocs MeTaboan3My, BIICTSETCS C
BBIJIBIXa€MBIM BO3/1yXOM. OH MOXKET BBIJICIATHCSA ¢ MOYOW B BUJIE ITIOKYpoHHUAa. OJIHAKO ¢
MOYOM MOTYT BBIJICISTHCS U HEOOJbIIINE KOTMYECTBA HEM3MEHEHHOT'O METUIIOBOTO CIIUPTA.
MeTHIIOBBINM CIUPT OKUCISAETCS B OPraHU3ME MEJJIEHHEE, YEM ITUJIOBBIN CIIUPT.

[Tpu 3axaroueHnn 00 OTpaBICHUHM METUIIOBLIM CIIUPTOM CJEAYyEeT UMETh B BUIY, UTO B
opranusme (B HopMme) MoxkeT coaepxkatbes 0,01—0,3 mr % metunioBoro cnupra u okoio 0,4 mr
% MYpaBbHHOM KHCIIOTHI.

Oo0napy»xeHHe METHJI0BOIO CIIMPTA

Y4uThIBas JETYYECTh METUIIOBOTO CIUPTA MPU U30JUPOBAHUU €0 U3 OHOIOTHYECKOTO
MaTepuaia IyTeM [IEPErOHKH ¢ BOASIHBIM apoM, IPUEMHHUK JJIsl AUCTUILIATA HEOOXOJMMO
OXJIaX/1aTh XOJIOTHOW BOJI0W MM JIbJIOM. [loydeHHbIH AUCTHILIAT B OOJIBIIMHCTBE CIy4yaeB
COJIEP’KUT HE3HAYUTENbHbIE KOJIMUECTBA METHIIOBOTO crupTa. [103TOMY 3TOT JUCTHILIAT
MOJIBEPraloT JBYX- WM TPEXKPAaTHOU neperonke ¢ aedaermatopom. Tonpko mocne
nedaerManuy B AUCTUIUIATE ONPEAEIIAI0T HaTMUnue METUIIOBOTO CIIUPTA.

st oOHapy)KeHUsT METHIIOBOTO CIIUPTA MPUMEHSIOT OTPAaHUYEHHOE YHCIIO PEaKIUil Ha ATOT
CIUPT. BONBIIMHCTBO U3 HUX MTPOBOJIAT MOCIIE MEepeBeIeHus ero B hopmanbaerua. Hammuane
METHJIOBOT'O CIIMPTA MOYKHO JOKA3aTh PEAKUUEN C CATUIIUIOBON KUCIOTOM.

STWUJIOBBIM CITUPT

Otunosbiit ciupt C2HsOH (3TaHo1, STUIIOBBIN alKOT0JIb, BUHHBIHN CIIUPT) - OecliBeTHAs, IeTy4ast
’KUJIKOCTB C XapaKTEPHBIM 3amaxom, xkrydas Ha Bkyc (mi1. 0,813—0,816, 1. kun. 77—77,5 °C).
OTUJIOBBIN COUPT TOPUT CUHEBATHIM IIJIaMEHEM, CMEIIMBAETCS BO BCEX COOTHOUIEHUSAX C BOJIOH,
JIUATUIOBBIM 9(OUPOM U MHOTUMH JIPYTUMHU OPTaHUYECKUMH PACTBOPUTEISIMU, TIEPETOHSIETCS C
BOJISTHBIM I1aPOM.
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OTUJIOBLIN CIUPT MOIYYAIOT IyTeM OpOoKeHUsl KpaxMaJcoaepKalluX IpOAYKTOB (3€pHO,
kaptodens), ppykToB, caxapa u T. 1. [lomydeHHbII OpOKEHUEM ITUIOBBIN CIIUPT OTTOHSIOT U
MOJIyYalOT CHUPT-CBIPEL], KOTOPBI OYHIAIOT myTeM pekTudukannu. CoupT-chIpel] 1 CaMOTOH,
M3TOTOBJICHHBIC B JOMAIIIHUX YCIIOBUSIX, COJIEPKAT HEKOTOPOE KOJIMYECTBO CUBYIITHBIX MAacCel,
COCTaB M CBOMCTBA KOTOPBIX onucanbl HUKE (cM. TIL. [V, § 10). CuBymiHbie Macia OTHOCHUTEIBHO
MEJUICHHO METa00IM3UPYIOTCs B opranusme. [1o3ToMy npoaomKUTEIbHOCTD JEHCTBUS UX Ha
Oopranu3M 0o0Jbllas, 4eM ITUIOBOTO CIIUPTA.

IIpumeHeHMe 3THIIOBOIO CIMPTA. DTWIOBBIN COUPT IIUPOKO MCIONb3YETCS B
IPOMBIIIJICHHOCTH KaK PACTBOPUTEIIb M UCXOAHBIM MPOAYKT JJIs MOJIy4€HUS] MHOTUX
XUMHUYECKUX COCIUHEHUN. DTOT CIIUPT UCIIOJIb3YETCS B MEAULIMHE KaK JI€3UHQUIMPYIOIIEe

CPCACTBO.

B xuMmueckmnx J1a60paT0pHs[x OH IMMPUMCEHACTCA KaK paCTBOPUTCJIb, BXOJUT B COCTAB MHOI'UX
CIIUPTHBIX HAITUTKOB.

I[eﬁCTBHe Ha OpraHusmMm U TOKCUIHOCTD. OTUIOBBIN CIIMPT MOKET IMOCTYIIAaTh B Oprain3m
HCECKOJIBKUMHU ITYTAMU: IIPU IIPUCME BHYTPb, IIPU BHYTPUBCHHOM BBCACHUH, a TAKIKC UCPE3
JICTKKUC B BUJC MMAPOB € BABIXaCMbIM BO31YXOM.

[TocTynuBmMii B OprannusM 3TUIOBBINM CIMPT AEHCTBYET Ha KOpPY rojoBHOro Mosra. [Ipu atom
HACTYIIAeT ONbSHEHHUE C XapaKTEPHBIM aJTKOTOJIBHBIM «BO30YKICHHEM». ITO BO30YKICHHE HE
SBJISIETCS PE3YJIbTaTOM YCUJICHUS BO30YIUTENLHOIO IIpoIiecca, a BO3HUKAET U3-3a ociaalIeHus
npolecca TOpMokeHHs. Takum 00pa3oM, 0] BIUSHUEM aJIKOTOJIs IPOSIBIIAETCS peodiiaganue
IPOIIECCOB BO30YXIEHUS HAJl MIPOLIECCAaMU TOPMOXKEHHUs. B O0NbIINX 103aX STUIOBLIN cUpT
BbI3bIBA€T YTHETEHUE (PYHKIMI KaK COMHHOIO, TaK ¥ Mpoaoroparoro mosra. Ilpu stom Mmoxer
HACTYNUTh COCTOSIHUE JUTUTEIBHOTO INTyOOKOI0 HapKo3a ¢ rmoTepei pedaekcoB U yrHeTeHUEM
YKU3HEHHO Ba)KHBIX HEHTPOB. [0/ BIMSHUEM 3TUIIOBOTO CIUPTA MOXKET HACTYIIUTh CMEPTH B
pe3yJbTaTe Mapajanya JbIXaTeIbHOro LEHTPA.

O TOKCHMYHOCTHU DTHIOBOIO CriupTa CBUACTCIIBCTBYCT HAJIMYUC CITydacB OCTPBIX OTpaBJ'IeHI/II\/JI
3TUM CIUPTOM. B mocneanee necsaTuieTre ocTpble OTPABICHUS YTUIOBLIM CIUPTOM 3aHUMAIOT
nepBoe MecTo (0koj0 60%) cpeau oTpaBiIeHUN APYTUMU TOKCUUYECKUMHU BelllecTBaMU. AJIKOrOJIb
HE TOJIBKO BBI3BIBAET OCTPHIE OTPABJIEHUS, HO U CIOCOOCTBYET CKOPOIIOCTHKHOM CMEPTH OT
JIpYyTuX 3a00JIeBaHM (MPEXKIE BCETO, OT 3a00IeBaHUN CEPACUHO-COCYTUCTON CHCTEMBI).

CreneHp TOKCMYHOCTH 3TUJIOBOTO CIIUPTA 3aBUCUT OT J103bl, KOHIIEHTPALIUY €r0 B HAIIUTKAaX, OT
HaJIMYUS B HUX CUBYILHBIX Macels U APYTrUuxX NpuMeceil, mpudaBisseMbIX Ui IPUIaHUs HAaTUTKaM
OIPEAEIIEHHOrO 3anaxa 1 BKkyca. OpMeHTHPOBOYHO CMEPTEIBHON 10301 I YEIOBEKA
cuyMTaeTcss 6—8 MII YMCTOro ATUJIOBOTO ciupTa Ha 1 Kr Maccel Tena. B mepecuere Ha Bcro Maccy
tena 3To coctapisgeT 200—300 mia sTumoBoro cnupTa. OgHAKO 3Ta 1032 MOXKET H3MEHSITHCS B
3aBHCHUMOCTH OT UyBCTBUTEJIBHOCTH K dTUJIOBOMY CIIUPTY, YCIOBHM €ro nmpruema (Kpenocrtb
HaIMTKOB, HAITOJTHEHHOCTD JKEJy/Ka MUIIeH) U T. 1. Y OJHUX JIUI] CMEPTh MOXKET HACTYIHTh
nociie npueMa 100— 150 r uncToro 3TUI0BOro cnupTa, B TO BPEMS Kak y APYrUX JIML. CMEPTh
He Hactynaet u nociue npuema 600—800 r sToro cniupra.

JlnurenbHoe 310ynoTpebIeHue 3TUI0BBIM CIUPTOM MPUBOAUT K XPOHHUECKOMY OTPABICHHUIO
(amkoronmu3my). [IoBTOpHBIE MPUEMBI ATTKOTOJIS TPUBOJIAT K PA3BUTHIO IPUBBIKAHHUS, B
pe3ysbTaTe KOTOPOro Majble J103bI 3TOTO CIUPTA MEPECTaOT BhI3BIBATH MPEKHEe dipopuueckoe
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cocrosiHue. UToObl BbI3BATh 3 (opHUEecKOe COCTOSTHIE, TAKUM JIMIIAM CO BpeMeHeM Tpedyercs
MOBBIIICHHAS /1032 YTHIIOBOTO criupTa. OJHOBPEMEHHO C TIPUBBIKAHUEM BhIPAOATHIBACTCS
IPUCTPACTHE, a 3aTEM PA3BUBACTCS AJIKOTOJIbHAS 3aBUCUMOCTH (aJIKOTOJIM3M), KOTOpast
XapaKTePU3YETCsl TATOCTHBIMU MEPEKUBAHUAME 0€3 yIOoTpeOICHHS alTKOT OISl M CUITbHBIM
JKEJIaHWEM TIOBTOPHBIX €r0 MPHUEMOB.

B pe3ynbrare ATUTENBHBIX TPHEMOB YTHJIOBOTO CIIUPTA MPOUCXOIUT PSJT TSKEIIBIX HAPYIICHUH
GbyHKIMI OprannsMa: MO>KEeT HACTYIIUTh LIUPPO3 MEUEHH, IEPEPOKICHUE CEPACUHOIN MBIIIIBI 1
MOYEK, CTOWKOE pacIIupPEeHUe COCYIOB JIUIA (OCOOEHHO COCY/IOB HOCA), APOKAHHUE MBIIIIIL,
raJUTIONUHAIMY, OyHHBIN Open (Oenas ropsyka), mepepoxkaeHne MY>KCKUX U )KEHCKUX TMOJIOBBIX
JKelle3, B pe3yJbTaTe 4ero OT AJIKOTOJIMKOB POXKIAIOTCS JIETH C YMCTBEHHOM U (PU3UUECKOi
HEJ0CTAaTOYHOCTHI0. KpoMe 3Toro, ankorojibHOE ONbSIHEHUE YACTO SBISETCS MIPUIUHON
HECYACTHBIX CJIy4aeB B OBITY, Ha IPOU3BOJCTBE, TPAHCIIOPTE U T. [I. 3HAYUTEIBHOE YU CIIO
HaApYIICHUN COIMATUCTUYECKON 3aKOHHOCTHU U MPECTYIJICHU COBEPILIACTCS B COCTOSIHUH
AJIKOTOJIBHOTO OIbSHEHUSI.

TakuMm 006pa3oM, alKOTrOJIU3M SIBISICTCS OOJIBIINUM COIHATBHBIM 3J7I0M, C KOTOPBIM HEOOXOAUMO
BECTH PEHIUTEIBLHYIO 00pHOY.

Pacripenenenue B oprannsme. DTHIOBBIN CIUPT HEPABHOMEPHO PACIIpENeNIieTCs B TKAHAX U
OHMOJIOTHYECKUX KUIKOCTAX OpraHmui3mMa. OTO0 3aBHUCHUT OT KOJIMYECTBA BOJIbl B OpraHe UJIN
Ouonormyeckoii xuakoct. KommuecTBeHHOE CoJiepikaHUe ITUIIOBOTO CIIUPTA MPSIMO
IPONOPLUOHAIBHO KOJMYECTBY BOJIbl U 00PaTHO MIPONOPLHOHAIEHO KOJIMUYECTBY KUPOBOM
TKaHU B opra”e. B opranusme copepxutcst okosio 65 % Bojibl oT o01meit Maccel Tena. M3 atoro
KosmdecTBa 75— 85 % BOJIbI CONEPKUTCS B IIETHHON KPOBU. Y UHTHIBas 0OJIBIION 00BEM KPOBH
B OpraHu3Me, B Hell HaKaIuIMBAETCs 3HAUYUTEIBHO O0JIblIee KOJIMYECTBO ITUIIOBOIO CIUPTA, YEM
B IpYI'HX OpraHax u TkaHax. [loaTomy onpeneneHune STHI0BOTO CIMPTa B KPOBU UMEET OOJIBIIOE
3Ha4YeHHeE /IS OLIEHKHM KOJIMYEeCTBa 3TOT0 CIUPTA, MOCTYNMBILEro B oprauusm. meercs
OmnpeaAcICHHAaA 3aBUCUMOCTD MCXKAY KOJITMYCCTBOM DTUJIOBOI'O CIIMPTA B KPOBHU U MOYC. B MECPBLIC
1—2 4 mocne npueMa 3TUI0BOTO cnupTa (COUPTHBIX HATMTKOB) KOHIIEHTPALIMS €70 B MOYE
HECKOJIBKO HMUIKE, YEM B KPOBH. B nepuoa 3JMMruHalu COACPKaHNUEC STUJIOBOI'O CITMPTa B MOYE,
B3STOM KaTeTepoM U3 MOUYETOUHHKA, IPEBBILIAET COJEPKAHNE €T0 B KPOBU. DTH JITaHHBIE UMEIOT
OoJIbIIIOE 3HAUEHHE /TSl YCTAaHOBJICHHS BPEMEHH, MPOIIEANIEr0 C MOMEHTA IIPHeMa 3TUIIOBOTO
CIMpTa IO MOMEHTA UCCIIe0BAHMUSL.

bonsmoe 3HaueHne B JUAarHOCTHUKEC OITbSIHECHUIN N OTpaBJ'IeHI/Iﬁ OTHUJIOBBIM CIITUPTOM UMCIOT
PE3YyIbTAThl KOJIUYCCTBECHHOT'O ONIPCACIICHUA 3TOTO CIIMPTA, KOTOPBIC BBIPAXKAKOT B IIPOMUJLIIC (%
0 ), YTO O3HAYACT THICAYHYIO JOJIIO.

IIpu oueHKe pe3yIbTaTOB KOJUYECTBEHHOTO ONPEAEICHHUS DTUIOBOIO CIUPTA B KPOBU
HEO0OXOUMO YUUTBIBATh, YTO ATOT COUPT MOKET 0OPA30BBIBATHCS TPU THUJIOCTHOM PA3JI0KEHUH
TpynoB. [Ipu rHueHNH B KPOBU TPYIIOB MOKET 0OPa30BBIBATHCS OT HUYTOXKHBIX KOJTUYECTB J10
2,4 % o aTrsioBoro crimpTa. B mepBeie 2—3 cyT mocie cMepTH ITUIIOBEINA CIUPT B ONPEACTICHHOM
CTEIEHU pa3Iaraercs Mo/ BIUSHUEM aJIKOrOJIbIErUAPa3bl, KOTOPask B 3TO BPEMS €LIE COXPaHSIET
(bepMEHTaTUBHYIO AaKTUBHOCTb.

B otnuuune oT KpoBU B MOUE TPYIIOB 00pa30BaHKUE ITUIOBOTO CIIMPTa HE MPOUCXoauT. [ToaTomy
JUIsl OLIEHKHU CTETIEHH ONbsIHEHUS POU3BOAT ONPEAEICHUE ITUI0BOIO CIIMPTA KAaK B KPOBH, TaK
U B MOYE.
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BbIBOIBI O CTETIEHH OMBSHEHUS U O CMEPTEJIbHBIX OTPABICHUIX STUJIOBLIM CIIUPTOM JENIAal0T Ha
OCHOBAHUU PE3YJIbTATOB OIPENIEICHUS 3TOT0 crupra B KpoBH. [Ipu 0OHapykeHUH B KPOBH
menee 0,3 % o 3TUI0BOrO cOupTa JeNatoT BEIBOA 00 OTCYTCTBUH BIMSHUS 3TOTO CIIMPTA Ha
opranusM. Jlerkoe onesiHeHHE XapakTepu3yercs Hannuuem B kposu 0,5—1,5 % o atmiioBoro
crnupta. [Ipu onbssHeHUH cpeHEl CTeneHu B KpoBU oOHapyxuBaetcs 1,5—2,5 % o, a npu
criibHOM omnbsHeHnH— 2,5—3,0 % o 3TrioBoro cniupra. [pu TsoKenom oTpaBieHUH B KPOBH
coaepxutcs 3—5 % o, a Ipu CMEPTEITLHOM OTpaBlIeHUH — 5—6 % o ATHII0OBOTO criMpTa.

MeTta6oau3m. Yacts atmsoBoro cuupra (2—10 %) Beiaensercs U3 opraHuimMa B HEU3MEHECHHOM
BUJIE C MOYOH, BBIJIBIXaEMBIM BO3/TyXOM, ITOTOM, CIIFOHOH, KaJioM U T. 1 OcTanbHOE KOJIUYECTBO
ATOTO CIMPTa moaBepraercs Meradbonmnsmy. [Ipruem MeTabosiM3M STHIOBOTO CIIUPTA MOXKET
MPOUCXOIUTHh HECKOJIBKUMU MyTAMU. OnpeieIeHHOe KOTUYECTBO ITHIIOBOTO CIIUPTA OKUCTISETCS
¢ oOpazoBanmreM Bojibl M okcrjia yriieposa (IV). Heckonbko 6osbliiee KOJIMYECTBO ATOTO CIIUPTA
OKHCIISIETCS JI0 YKCYCHOT'O allbJICTH/Ia, & 3aTEM JI0 YKCYCHOU KHCIIOTHI.

Ecnu BBecTH B opranusm aHtalyc, LuamMuj U HEKOTOPbIE APYTUe BELIECTBA, TO IPOUCXOIUT
3aJIepyKKa IPEBPALLEHUS YKCYCHOIO albJeruja B YKCYCHYIO KUCIOTY. DTO IPUBOJUT K
HAaKOIUICHUIO YKCYCHOI'O albJIeTH/1a B OPraHu3Me, KOTOPBIM BBI3BIBAECT OTBPAILEHHUE K AJIKOTOJIIO.

OOHapy:keHHe 3TUI0BOI0 CIMPTA

[Tpu nccnenoBaHUM OPraHOB TPYNOB (KETYIOK C COAEPKUMBIM, II€UE€Hb, IOYKU U Jp.) HA
HaJIMYMe YTUIOBOTO CIIUPTA €r0 OTTOHAIOT C BOASHBIM IapoMm. OOHapyKeHHe 3TUI0BOr0 CupTa
MIPOU3BOJIAT MPU OMOIIM OMMCAHHBIX HUXE peakuuil. J{is oOHapyKeHHs 3TUI0OBOrO CIUpTa B
KPOBU ¥ MOY€ IPUMEHSIOT METOJ] ra30’KUAKOCTHOM XpoMaTorpadui.

Metoa muxkpoaugdysuu.

Peakuusi o0pazoBanus iogogopma.

Peakuus srepudpuxkanmnu.

1. Peakuusi 00pa3oBaHus YKCYCHO-3THJIOBOIO 3(pupa.

2. Peakuusi 00pa3oBaHusi ITWI0EH30aTAa.

Peakuusi 00pazoBaHus anerajbieruaa.

OxkucieHre ITHJI0BOI0 CIUPTA U 00HAPYKEHHE ero 10 aneTaabJAeruay.
IIpenBapurenbHast npoda Ha HAJIM4YKMeE 3THJIOBOIO CIIUPTA B MOYe ¥ KPOBH.

OOHapy:keHHe 3TUI0BOI0 CIMPTA B HAIMMTKAX U PACTBOPAaX METOAOM ra30:KHAKOCTHOM
xpomarorpaguu

M30AMMWJIOBBIN CITUPT

W3zoamunoseiii ciupt (CH 3) 2 —CH—CH 2 —CH 2 —OH (2-metuin-0yranomn-4 wiu
M300yTHIIKApOUHO) MPEACTABIISIET COO0M ONTUYECKH HEAKTUBHYIO JXUIKOCTh (T. kur. 132,1 °C,
1. 0,814 npu 20 °C), umeronyro HENpUATHBIN 3anax.
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V30aMusi0oBbIi coupt (2-MeTH0yTaHo1-4) ABJIsETCS TJIaBHONH COCTABHOM Y4acThIO CUBYIIHBIX
Maces. B cocTaB CUBYIIHBIX Maces BXOJSAT TAaK)KE€ ONTUYECKU aKTUBHBIN M30aMUIIOBBIN CIIUPT
CH 3 —CH 2 —CH(CH 3 )—CH 2 —OH (2-MeTun6yrano-1), u300yTHIIO-BBIH CIIUPT U
HOPMAaJIbHbINA NPONUIOBEIN ciiupT. Kpome 3TUX COMPTOB B CUBYIIHBIX Macjiax B
HE3HAYMUTEIbHBIX KOJMYECTBAX COJIEPIKATCS JKUPHBIE KUCIOTHI, MX 3pupbl 1 hypdypoi.
Hannuanem 2-metunOyranona-4 B CHBYIIHBIX MacliaX OOBSICHSETCS €r0 Pe3KUi HePUSTHBIN
3alax U BBICOKAst TOKCHYHOCTh. M30aMuioBbIi ciiupt (2-MeTUa0yTanoi-4) siBISeTCs MOOOYHBIM
MPOIYKTOM CIHPTOBOTO OPOXKEHUS YIIIEBOJIOB, COJIEPKAIIMXCS B CBEKIIEe, KapTodene, GPpyKTax,
3epHax MIIEHUIIbI, P3KH, SSYMEHS U IPYTUX CEIIbCKOXO3SIMCTBEHHBIX KYJIbTYpax.

OCHOBHBIM ITPOJTYKTOM CITUPTOBOTO OPOYKEHHUS SIBJISIETCS ITUIOBBIN CIIUPT, COJIEP KA
OIIPENIEIICHHOE KOJIMYECTBO CUBYIIHBIX Macels. OJIHAKO NP CIUPTOBOM OPOKECHUU CHBYIIIHBIC
Macia 00pa3yroTCs He 3a CYET YIJICBOJIOB, a 32 CYET AMUHOKHUCIIOT, SIBJISTFOIIUXCS TPOAYKTaMH
ruaposnsa 6eiakoB. Tak, B yCIOBUIX CIIUPTOBOTO OPOYKCHMUS M30aMUIIOBBIN CIIUPT (2-
MeTHI0yTaHoI-4) 00pa3yercs U3 JICHIMHA, @ ONTUYCCKH aKTHBHBIA H30aMUJIOBBIN cupT (2-
MeTHIIOyTaHo-1) — u3 u3oseinnua. J[iust 0cBOOOXIEHHS OT CHBYIITHBIX Macel CIIUPTAChIpIIa,
MOJIY4YEHHOTO TIPU CIIMPTOBOM OPOYKEHUU, MPOU3BOIAT peKTU(UKainio 3Toro cnupra. Huxe
OyzeT pacCMOTPEHO MPUMEHECHUE U JICHCTBUE HA OPraHu3M TOJILKO 2-MeTHiI0yTaHosa-4.

IIpumenenue. /leiicrBue Ha opranu3m. 130aMuIIOBEIN CIUPT IPUMEHSETCA B
MIPOMBILUIEHHOCTH KaK PACTBOPUTEIb, @ TAKKE UCIIOJIb3YETCS 111 IPUTOTOBJIEHUS ICCEHIIN,
MMEIOIINX MPUATHBIN GPYKTOBBIN 3amax. HeKkoTopsie U3 3TUX ICCEHINN MPUMEHSIOTCS B
nappromepun. M30aMuIoBbIi CIUPT UCTIOIB3YETCS IS OJTyYSHHs aMuIIalieTara,
MPUMEHSIEMOT'0 AJIsl IPUTOTOBJICHHSI HUTPOLIEJUTIOJIO3HBIX JIAKOB. DTOT CIUPT UCIONb3YETCs IS
MOJIYYEHUS aMUTTHUTPUTA, HALIEIIETO IPUMEHEHUE B MEULIUHE.

W3oamuiioBelit ciupt B 10—12 pa3 TokcuuHee, 4em 3THiI0BbIH. OH IeMCTBYET Ha IEHTPAIbHYIO
HEPBHYIO CUCTEMY, 00J1a/1aeT HApKOTUYECKUMU cBoMcTBaMu. [Ipu npueme nzoamuioBoro
CIUpTa NOSIBIISIETCA IOJI0OBHASL 00JIb, TOIIHOTA, pBOTa. CUMIITOMBI OTPABIICHUS MPOSIBIISIFOTCS YKe
nociie nmpuemMa BHyTpsb 0,5 r nzoammiioBoro cnupra. CMEpTh MOKET HACTYIUTH I1OCIIE TpHEMaA
BHYTpb 10—15 1 aToro cnupra. OTMEUEHbI Cllydad CMEPTEIbHBIX OTPABJICHUNH CAMOTOHOM U
JPYTMMH CIIMPTOBOAOYHBIMU U3EINAMU KYCTAPHOTO MPOU3BOACTBA, KOTOPBIE COAEPKAT
M30aMUJIOBBIN CIIUPT U APYTHe KOMIOHEHTHI CUBYLIHBIX Macell.

MeTtaboamu3m. Yacts A03bI U30aMUJIOBOT'O CIIUPTA, MIOCTYIHUBHICTO B OPTAHN3M, ITPEBPAITACTCA B
AJIbACTHU] HSOBaﬂepHaHOBOﬁ KHCJIOTHI, a 3aTEM B U30BAJICPUAHOBYIO KHUCJIOTY. HGKOTOpOe
KOJNMYCCTBO HCU3MCHCHHOT'O N30aMUJIOBOI'O CITUPTA U YKA3AHHBIX BBIIIC MeTa00IUTOB
BBIICIIAIOTCA U3 Opradrui3Ma C MOYOH 1 C BBIJIBIXa€MBIM BO3YXOM.

Oo0Hapy:xeHHe N30aMHWJIOBOTO CIIMPTA

J1st m301MpOBaHUS M30aMHUIIOBOTO CIIMPTA U3 OOBEKTOB OMOIOTUUECKOTO MPOUCXOKICHUS
MPUMEHSIOT METOJI IEPETOHKH C BOJSHBIM napoM. MccnegoBanue AUCTUILISATOB HA HATMYUE
M30aMHUJIOBOTO CIIUPTA MPOU3BOMAT VISl PEIICHUS BOIIPOCa 00 OTPaBICHUU CaMOTOHOM,
CIIUPTOM-CHIPIIOM WJIM APYTUMH CypporaTaMu 3TUIOBOTO CIIUPTA.

Jlist oGHapy KeHus: ©30aMUJIOBOTO CIUPTA MPUMEHSIOT peakiio KoMapoBcKoro, OCHOBaHHYIO
Ha NePEeBEACHUU BBICIINX CIIUPTOB B OKPAIICHHbIE COSAMHEHUS IIPH MOMOIIM BaHUJINHA,
OeH3asbJerna, N -IMMeTUIAMUHOOCH3ANIbIETH/1a, CATTUIIMIOBOTO allbJIETU/Ia U IPYTHX
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AKADEMIASY ACADEMY
«OHTycTik KasakcTaH meanuuHa akagemuscol» AK AO «lOxHo-KasaxcTaHcKas MeaMUMHCKaA akagemms»
Kadenpa papmaneBrnaeckoii 1 TOKCHKOIOTHIECKOH XIMUN 044-55/
JIeKIIMOHHBIM KOMILIEKC 10 TOKCHKOJIOTHYECKOH XMMHUH-1 1 cTp u3 65

APOMATHYCCKUX AJIbACTUIOB. KpOMe p€aknuu KOMapOBCKOFO JUIs O6H3py>KeHI/I${ H30aMHJIOBOTO
CIIMPTAa UCITOJIB3YCTCA PCAKIIUA OKUCJICHUSA €0 10 HBOBaﬂepHaHOBOﬁ KHCJIOTBI U pC€aK A
06p330BaHI/I${ H30aMMJI a1cTarTa.

Bce ykazanHbIe peakuu Aai0T TOJIOKHUTEIbHBIN 3((EKT TOIBKO IPU OTCYTCTBHH BOJIBI MITH MIPH
HaJINYUK HEOOJIBIINX €€ KOJUYECTB B CMECH pearupyromux seuiects. [loatomy nepen
BBIIIOJTHEHUEM NIEPEUNCIIEHHBIX pEaKIUi U3 AUCTUIUIATA H30aMUJIOBBIM CIIUPT 3KCTPArupyroT
JMATUIIOBBIM 3QUPOM. D(PUPHYIO BBITSDKKY Pa3/eNaioT Ha YEThIPE YaCTH, KaX/1yt0 U3 KOTOPBIX
noMemiaoT B ¢paphopoByro HallIKy, a 3aT€M BBIAPUBAIOT. B MOTY4eHHBIX OCTaTKaX OMpPEIEISIOT
HaJIMYMe U30aMUJIOBOTO CIUPTA.

Peaknus ¢ cCAaIHIMJIOBBIM AJIbAETHAOM.
Peakuus ¢ n -IuMeTHIAMHHOOECH3AJIbAerHA0M.
Peakuusi o0pa3oBaHusi H30aMuJianeTaTa.

Peakums okucieHUs U30aMUJIOBOTO CIIMPTA.

4. NiumiocTpaTHBHBIN MaTepHaJl: cai/ibl, TaOIULIbI

5 Jluteparypa

OCHOBHASI:

OCHOBHAaf:

7.Ilnerenéna, T. B. Tokcukonoruueckas xumus: yueonuk / T. B. Ilnerenéna, A. B. CoipoemikuH,
T. B. Makcumona; non pea. T. B. [lnerenéroit ; M-Bo oOpazoBanus u Hayku PD. - - M. :

I'SOTAP - Menmua, 2013. - 513 c.
8.1lyxkipOekoBa, A. b. TOKCHKOIOTHSIIBIK XUMUSL: OKYIBIK . - Anmatsl: OBepo, 2013.-410 6.
9.CepuxobaeBa A.Jl. TOKCUKOJIOTHSIIBIK MaHBI3/Ibl JOPUTIK 3aTTAp/IbIH XUMHUS-TOKCUKOIOTUSIIBIK
tangaybl. Oky Kypansl — llIsivkenT, 2023. — 1440.

JOTIOJTHUTEIbHAA:

9. OpnmabacBa C.K., CepuxbaeBa A.Jl., MupcoaroBa M.A. MeIOKCUKAMHBIH XUMUS-
TOKCHKOJIOTMSUIBIK ~ Taljay  oJiCTeMeNepi/FbUIbIMU-METOUKANbIK — Kypan.-2021.-100 6.
(yrB.Yuenbim coBetoM FOKMA, npotokon Nel, 25.08.2021).

10.  OpmpaGaeBa C.K., CepuxbaeBa A.Jl., Antein6ek /I.T. «Aneramunpun:
XUMUSA-TOKCHKOJIOTHSUTBIK MaHBI3BI JKOHE TaJIaybD»y/FEUIBIMU-METOANKAIBIK Kypan.-2022.-102 6.
(ytB. Yuensim coBetoM FOKMA, mpotokon Nel3, 29.06.2022).

11. Cpay6aes, E. H. OHaipicTik TOKCUKOJIOTHS HETi31. OHIIPICTIK yJap XoHE yIaHyJjap: OKy-
ozicTeMenikKypan /. - Anmarsl :9Bepo, 2014. - 156 Ger.

12. CoT-XHMHSITBIK capanTay *oHe aHATUTHKAIBIK JHarHOCTHKA: OKy-oaicreMerik kypan / C. K.
Opnabaesa [x.0.]. - Anmartsl :9Bepo, 2016. - 280 Oer. c.

3JIeKTPOHHBbIC Y4eOHNKH:

21. XuMUSUTBIK ~ KayinTep MEH YBITTBUIBIKTap. XHUMHUSUIBIK —3€pTXaHaJarbl  Kayilci3mik
YCTaHBIMAAPBI [DJIEKTPOHHBIN pecypc] :0KyKypaibl = XUMUYECKHE OMACHOCTH M TOKCUKAHTHI.
[TpuntMIIBI 6€30MaCHOCTH B XUMHUYECKOM JlabopaTopuu : yueObHoe mocodue / Y. M. Jlarxaes. -
DNEKTPOH. TEKCTOBBIE naH. (67.9M0). - M. : "Jlurreppa", 2016.
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252 c.https://www.elib.kz/ru/search/read book/61/
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29. Baizoldanov T.Toxicological chemistry: Lecture Course: the second ed., added
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. KoHTpobHbIe Bonpocskl (00paTHas CBA3b)

. aiite onpezenenne MeTadoIn3My WM OMOTpaHCHOpMAaIIIH.

. Uro Takoe aeroxkcukanus?

. @a3pl MeTaboau3Ma UX 0COOEHHOCTH?

. [IpuBenuTte npuMep peakuuy rUAPOKCHINPOBAHHUS.

. HazoBute mytu merabonusma OeHzomna.

. Kak mpoucxonut ruipokcuarpoBanue nponuidens3omna?

. Kakue mnpoaykrsl o0pasyroTcss B pe3yibTaTe TI'MIPOKCHJIMPOBAHUS aHUJIMHA?
. N-runpokcunuposanue. Kakoe BelecTBo noasepraercs eMmy?

9. Kakne mpomayKkThl 00pa3yroTCs MPH OKUCICHUH CIIUPTOB U aJIbICTHIIOB?

10. Kakre mnpoaykTbl 00pa3yroTcsi B pe3ysibTaTe T'MIPOJIN3a CIOKHBIX 3(pUpOB U aMU10B?
11. JezankunupoBanue. Kakue OBIBalOT BHJIBI IC3ATKUIUPOBAHUS?

12. IlpuBeauTte npuMep peakluu AecyIbPUpPOBAHHUS.

13. Kak Ha3bIBatOTCSI KOHBIOTATHI C MIFOKYPOHOBOW KUCIIOTOM?

14. Yto Takoe runypoBblie KUCIOTHI?

00O DN WN—Q\-

1. Tema - MeToabl HM30JMPOBAHMS COCAHMHEHHH TSKEJbIX META/LUIOB M MbIIIbAKA W3
0HM0JI0THYECKHX 00bEKTOB.

Hesb: O3HAKOMHUTH CTYJCHTOB C COBPEMEHHBIMU OOIIMMU M YaCTHBIMH METOJIaMH U30JHPOBAHUS
METAINYECKHUX AI0B U3 OMOJIOTHYECKUX 00BEKTOB

Te3ucol JeKnuu:
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B XMMHKO-TOKCUKOJIOIMYECKOM aHAIU3€ METOJ MUHEPAIN3aLUU IIPUMEHSAETCS IIPU
UCCIIEIOBAaHUH OMOJIOTUYECKOTO MaTepuana (OpraHoB TPYIOB, OMOJIOTHYECKUX KUJIKOCTEH,
pacTeHMi, NUILEBBIX NPOJYKTOB U Jp.) HAa HAJMUYUE TaK HAa3bIBAEMBIX «METAJUIMYECKHX SI10BY.
OTH 1116 B BUJE COJICH, OKCHUJIOB U APYTHX COCAMHEHUI B OOJBIIMHCTBE CIIy4aeB MOCTYHAIOT B
OpraHy3M 4epe3 IUIIEBOM KaHall, B COOTBETCTBYIOIIMUX OTAENIaX KOTOPOrO OHH BCAChIBAKOTCS B
KpPOBb U BBI3bIBAIOT OTPABJICHMUSI.

BaxHeHIIMMu «MeTaUIMYECKUMU SIaMU» SIBIAIOTCS COeIMHEHUs 0apusi, BUCMYTa, KaJMus,
MapraHiia, MeJi, pTyTd, CBUHIIA, cepedpa, Tajuivs, Xpoma, IMHKA U HEKOTOPBIX JIPYTHX
METAJIOB. B TOKCHKOJIOTMH K TPYIIIE «METALINYECKUX S10B» OTHOCATCSA U COCTUHEHUS
HEKOTOPBIX HEMETAIUIOB (MBIIIBIKA, CYPEMBI U Jp.). Psij mepeunciaeHHbIX BhIIIE XUMUYECKUX
AJIEMEHTOB, COSMHEHUS KOTOPBIX SABJISIOTCS TOKCHYHBIMHU, B HEOOJIBIINX KOJMYECTBAX
COZIEpKATCA B TKAHIX OpraHrM3Ma Kak HOpMaJIbHasi UX COCTaBHAs 4acTh. BBUly HE3HAUMTEIBHBIX
KOJIMYECTB 3TUX XUMHUUYECKUX JIEMEHTOB, COAEPKAIIMUXCS B OPraHU3ME, NX HA3BIBAKOT
MHKPO3JIEMCHTAMH.

Brimie YKa3aHO, YTO «MCTAJINIMYCCKHUC A1bI», BBI3BABIINEC OTPABJICHUEC, MOT'YT HAXOAUTLCA B
OpradinsmMe B BUAC COGI{I/IHCHI/Iﬁ C 6€HKaMI/I, NenTuJiaMu, aMUHOKUCJIOTAMU U HEKOTOPBIMU
APYruMHr BCUICCTBAMU, BBINIOJIHAIOIIUMHU BAXKHYIO POJIb B JKU3HCHHBIX ITPOLECCAX. Cas3u
METAJIOB ¢ OOJIBIIMHCTBOM YKa3aHHbIX BCUICCTB ABJIAIOTCA ITPOY-

HBIMHU (KOBaJ'IeHTHBIMI/I). HOBTOMy HU30JIUPOBATb «MCTAJNIMYCCKUC SAbI» U3 OMOJIOrNYECKOI0
Marcpurajia myTeM HaCTauBaHUA €0 C OPTaHUYCCKUMU PACTBOPUTEIAMU UIIN C APYTUMU
HU3BJICKAIOMNUMH KHUAKOCTAMMA (HOHKHCHGHHLIﬁ STUJIOBBIN CIIUPT, MOJAKHUCIICHHAS BOI[a) HC
MpeaACTaBIIAACTCA BO3MOKHBIM.

I[J'IH HUCCICIOBaHUA OHOJIOTHYECKOTO MaTcpHrajia Ha HAJIMIUC «MCTAJUIMYCCKUX SAO0B»
H€06XOI[I/IMO PaspyuinTb OPraHNn4YCCKUEC BCUICCTBA, C KOTOPBIMU CBA3AaHbI MCTAJLJIbI, 1 IICPEBECTU
HNX B MOHHOC COCTOSHUC. MCTO,[[BI, IMPUMCHSIEMBIC JIA 3TOH e, MOKHO TIOAPA3ACINTh Ha IBC
TpynIibl: METOJABI CYXOI'0 O30JICHUA U METOABI MOKPOI'O O30JICHUSA, UJTU MOKpOﬁ MHHEPpAJIN3aliru.

BBI60p MCTOda MUHCPATINU3AUN OPIraHUYCCKHUX BCHICCTB 3aBUCUT OT CBOICTB HCCIICAYCMBIX
9JICMCHTOB, KOJIMYCCTBA HpO6I>I OHOJIOTHYECKOT0 Marcpurajia, NOCTYIMUBIICTO HA aHAJIM3, U T. AO.

CYXOE O30JIEHME U1 CIUVTABJIEHUME OPITAHUYECKUX BEIIECTB

B nutepatype onucan psaa cnoco00B MUHEpATU3alii OPraHUYECKUX BEIIECTB, OCHOBAaHHBIX Ha
HarpeBaHUU HCCiIelyeMbIX 0OBbEKTOB JI0 BHICOKOM TemnepaTypbl. Huxe Mbl ocTaHOBUMCS
TOJIBKO Ha T€X CIOCc0o0ax MUHEpaIHU3allK, KOTOPBIE B PsJI€ CIydaeB MPUMEHSIOTCS B XUMHKO-
TOKCHKOJIOTMYECKOM aHajn3e (METO CyXOro 030J€HHS U METO]I CIJIABJICHUS ).

MeTto cyXxoro 030J€HUsI OCHOBaH Ha HAarpEBaHUH OPTaHUUYECKHUX BEIIECTB 10 BHICOKOM
TeMIepaTyphl MpU AOCTyIe Bozayxa. Cyxoe 0305ieHrne IPOou3BOAAT B papdhopoBbIX, KBAPIEBHIX
WJIM TUTATUHOBBIX TUTJISX. [Ipy pa3pyieHnn opraHndecKux BEIIeCcTB ¢ MOMOIIBIO ATOTO METO/1a
Ha HcclieloBaHne OepyT OTHOCUTENbHO Hebombiue HaBecku (1 —10 1) uccnegyeMbix 00bEKTOB
(TMIIEeBBIE TPOAYKTHI, OMOJIOTUYECKHIA MaTepHall U Jp.) U HarpeBaroT ux B Turie a0 300—400
°C. YBenuueHre HaBECOK HCCIeAYEMBIX OOBEKTOB SIBISIETCS HEXKENATENbHBIM, TaK KaK 3TO
3HAYUTEIILHO YBEIIMYUBAET BPEMS 030JICHUSI.
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DTOT METO/I MUHEPATIU3AIMHI UMEET PSAJT HEJIOCTATKOB, TJIABHBIMU U3 KOTOPBIX SIBIISIOTCS
YJIETYYMBAaHHUE HEKOTOPBIX METAUIOB UM UX COSUHEHUHN B MPOIIECCE HATPEBAHMUSI, a TAKIKE
B3aUMOJICHCTBUE OTICTBHBIX METAJIOB C MaTeprajaoM Turiei. [Ipu cyxoM 03071€HUU TPYAHO
KOHTPOJIMPOBAThH TEMIIEPATYPY UCCIEyEeMOr0 MaTepHalia HermoCcpeICTBeHHO B Turie. [lpu
neperpeBe CoACPKUMOT0 TUTJISI HEKOTOPBIE METAIIILI MOTYT YJIETy4HuBaThCs. B mporiecce cyxoro
030JICHUSI OMOJIOTMYECKOT0 MaTepraia Jaxke MPH OTHOCUTEIHHO HEBBICOKON TeMIepaType
YACTUYHO MJIU TIOJIHOCTBIO YIIETYYMBAIOTCS COCIMHECHMS PTYTH, Tayus U Ap. [Ipu Temneparype
BhImre 400 °C xiopuabl KaAMUsl, CBUHIIA, cepedpa, IIMHKA, Mapratiia, MBIIILIKA SIBISIOTCS
netyuynMmu. [Ipu HECKOIBKO O0Jiee BEICOKOM TeMIIepaType MOTYT YIETy4YuBaThCsl HEKOTOPHIE
COCIMHEHUS MM, HUKEJIsS, Xpoma | JIp.

B npouecce cyxoro 03051eH1s1 OpraHU4eCKUX BEUIECTB IPU BBICOKOW TEMIIEPAType LUHK,
cepedpo, CBUHEIL U HEKOTOPbIE APYTHe METAJIIIBLI MOTYT B3aUMOJICHCTBOBATH CO CTEHKAMMU
KBapleBbIX U (HapPOpOBBIX TUTIIECH, @ KOOAIBLT CIIOCOOECH CIIABISITHCS CO CTEHKaMH IIATHHOBBIX
TUTJICH WA B3aMMOJICHCTBOBAThH C MaTepuaioM GhapPopoBbIX TUTIICH.

MeTox cruiaB/IeHHsI OPraHUYECKUX BelleCTB C HUTPATaMHU B XUMUKO-TOKCHKOJIOTHYECKOM
aHaJIM3€ NPUMEHSETCS Yallle, YeM METO]] CyXOoro 030JieHHs. [101p3ysach METOIOM CIUIABICHHS,
OMoNOrMYecKUid MaTepual Wi APYrue OpraHnYeCcKUe BEIIeCTBA HArPEBAIOT C PACIIIIaBICHHBIMHU
HUTpAaTaMU LICJIOYHbIX MCTAJIJIOB. C HOBBILIEHUEM TEMIICPATYPLI OKUCINUTCIIBHBIC CBOMCTBaA
HHUTPATOB yCUIIUBAIOTCS. [Ipr 3TOM MOXKET MPOUCXOJUTH OBICTPOE OKHMCICHUE OPraHMUECKUX
BCIICCTB, COITPOBOKAAOIICECS BI)I6paCI)IBaHI/I€M M3 TUTJI1 MEJIKUX YaCTHI] COXOKEHHOM HpO6I)I.
OTMmeueHb! ciydyad B3pbiBa IPU HArpeBaHWU HEKOTOPBIX OPraHWYECKHUX BEIECTB ¢ HUTPATAMHU.
Jlns npenoTBpalleHus IpOTeKaHUs CIMIIKOM OypHOI peakunu, KOTOpasi MOXKeT
COIIPOBOKIAThCS B3PLIBOM, IIPU CIUIABICHUU MPUMEHSIOT HE HUTPATHI, @ UX CMECH C
KapOOHaTaMHM 1EJT0YHbIX METAJJIOB.

PA3PYIIEHUE BUOJIOTUYECKOI'O MATEPUAJIA ABOTHOM 1 CEPHOI
KHNCJIIOTAMUA

Mertoa pa3pyieHust OMOJIOrMUECKOro MaTepHraia a30THON M CEPHON KUCIO0TaMU SBIISETCS
OCHOBHBIM METO/IOM, IPUMEHSAEMBIM b XUMHKO-TOKCUKOJIOTMUECKUX JIa0OpaTOPHIX HalleH
CTPaHBL.

B Havane MuHepanuzanyy KOHIEHTPUPOBAHHAS CEPHAsl KUCIOTA UTPAET POJIb
BOJIOOTHUMAIOILIETO CPeACTBA. E€ poib Kak BOZOOTHUMAIOILETO CPECTBA YCUITUBAETCSI C
MOBBILICHHEM TeMIepaTyphl. biarogapst BOJOOTHUMAIONIEMY JAEHCTBUIO KOHIIEHTPUPOBaHHAS
cepHasi KMCJI0Ta HapylIaeT CTPYKTYpPY KJIETOK U TKaHel Ouojorunyeckoro marepuania. [lpu
noBbiieHnH Temepatypsl (Boire 110°C) u konnenTpaimu (10 60—70 %) cepHOi KUCIOTHI OHA
NPOSIBIISIET OKUCIIUTEIbHBIC CBOMCTBA M pa3iiaraeTcsi ¢ BeiaeneHneM okcua cepsl (1V).

A30THas KHCI0Ta, HAXOAAIIASCSA B CMECH C CEPHOMN KMCIOTOM, BHaYale MUHEpaIu3alun
ABIsieTcs cadbiM okucauTeneM. Co BpeMeHEM 4acTh a30THOU KMCIOTHI IPU OKUCIECHUN
OMOJIOrNYeCcKOro MaTepuaia MpeBpamaeTcs B OKCH/Ibl a30Ta U a30TUCTYIO KUCIIOTY, KOTOPbIE
SIBJISIIOTCS aBTOKATAJIM3aTOPaMU JlalbHEHIIIero 60iee HHTEHCUBHOTO MPOLIECca OKUCIIEHUS
OpraHMYECKUX BEIIECTB a30THOM KuciaoToil. C 00pa3oBaHHEM OKCHJIOB a30Ta M a30TUCTON
KHCJIOTBI, @ TAK)XKE C MOBBIIIIEHUEM TEMIIEPaTyphl A30THAsL KUCJIOTA MPOSABISIET ce0sl KaK CHIIbHBIN
OKHCIIUTEb.
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B nponecce HarpeBaHus OMOJOrMUECKOro MaTepraa co CMEChI0 aQ30THOM U CEpHOM KUCIIOT
IIPOUCXOAUT HE TOJIBKO Pa3pyLICHUE OPraHUYECKUX BELIECTB ’TUMU KUCIOTaMH, HO U Psif
NOOOYHBIX PEAKLIMH, K UUCITY KOTOPBIX OTHOCSTCS peaKLUuu Cysib()UPOBAHUS U HUTPOBAHUS
OpraHMYECKUX COeAUHEHUNH. HuTpoBanuio u cyab(GOupoBaHri0 B OCHOBHOM II0JIBEPraroTcs
(eHUIIbHBIE TPYMIBI AMUHOKHUCIIOT, 00pa3yroIuXcs IPU MUIPoIn3e OEIKOBBIX BELIECTB
KucinoTaMu. HutpoBanue u cyinb(UpoBaHre OPraHMUECKUX BEIIECTB MPHU pa3pyIICHUU
OMOJIOrMYECKOro MaTepuaia CMEChIO a30THOM M CEPHOM KHUCIIOT SIBJISIETCS HEXKeNlaTeIbHbIM, TaK
KaK HUTPO- ¥ CYyJIb(HOCOSAUHEHHS JOBOIBHO TPYAHO PA3pYIIAIOTCS CMECHIO ATHX KUCIIOT.

[Tpu pa3zbaBieHun CEpHOM M a30THOM KUCIIOT BOJIOW CTENEHh HUTPOBAHUS U CYIb(OUPOBAHUS
OPraHUYECKUX COCIMHEHUN ATUMH KHUCIOTAMU 3HAYUTEIbHO yMeHbIaeTcs. [loaTomy
pazpylieHre OMOJIOTHYeCKOro MaTeprana MpOM3BOAUTCSA HE KOHIICHTPUPOBAHHBIMHU, @ YACTUIHO
pa30aBJIICHHBIMU a30THOM M CEPHOU KUCIOTAMHU.

B mporiecce paspynieHns OHOJIOTHYECKOr0 MaTepraia CMEChIO a30THOM M CEPHOM KMCIIOT
00pasyercsi HEKOTOPOE KOJIMYECTBO HUTPO-3uiicepHoit kucioTel HOSO 2 ONO, koTopast memiaer
00OHApPY)KEHUIO KATHOHOB HEKOTOPBIX METAIJIOB B MUHEpaJIn3aTax.

B nepBoii ctagun MuHepanu3aluy NPOUCXOIUT AECTPYKIUs OMOJIOTMYECKOT0 MaTepHaia
A30THOMU U CepHOM KHclIoTaMu, KoTopas 3akanuuBaetcs 3a 30—40 muH (0 1ecTpyKuuu cm. § 25).
B pesynbrare gecTpyKuuu moiydaercs Mpo3pavHasi KUIKOCTh (IeCTPYKTaT), UMEIOIas
JKEJITOBATYIO UITU OYPYIO OKPACKYy.

Bo BTOpOI1 cTagun MuHepanu3ay NpouCcXoIuT pa3pylieHre (OKUCICHUE) OPraHUYECKUX
BEIIECTB, HAXOAIINXCS B )KUIKOHN (aze (AecTpyKTare), MOJTyIeHHOH MOocie JECTPYKIIUU
OMOJIOTMYECKOro MaTepuaia. JTa CTaaus pa3pyiieHus 0oyee JTUTEIbHAs, YeM CTaus
JIECTPYKIUH.

J171s1 OKOHYATENBHOTO pa3pyIICHNs OPraHMYECKUX BEIIECTB, HAXOAIMIMXCS B )KUJIKON (aze, K
HEH MMpM HarpeBaHMU MO KaIuisiM NpUOaBISIOT a30THYIO KucioTy. [lonHoe pa3pylieHue
OpraHMYECKUX BEIIECTB B XKUAKOH (pa3e 3aBUCUT OT KOJIMYECTBA TPUOABIIIEMOI a30THOMI
kucinoThl. OT npubaBaeHHs OOIBIINX KOJIWYECTB 230THOM KMCIOThI IPOUCXOUT OOUIIbHOE
BbIJIEJICHHE OKCU/IOB a30Ta, BBIXOAAIIUX U3 KOJIOBI U 3arps3HAIOIINX aTMochepy 1abopaTopuu.
Ot npubaBieHus B K00y HEJOCTATOUHBIX KOJTUYECTB a30THON KUCIOTHI HAXOAAIINECS B HEl
OpTraHWYECKUE BEIeCTBA OOYTIUBAIOTCS TOPSYEH CEPHON KUCIOTOM, O YeM CBHJIETEILCTBYET
NOTEMHEHHUE )XUJKOCTHU B KoJi0e. [Ipn oOyriauBaHUM OPraHUYeCKUX BEILIECTB CEPHOM KUCIOTOU
W3 JXUJIKOCTH € BBIXOJSIIUMU Ia3aMy MOTYT YJIETYYMBaThCA COEAMHEHUS MbIIIbsKA U PTYTH.

PaprI_HCHI/IG OHOJIOTHYECKOTO MaTrepuaia a30THOM M CEpHOM KHCI0TaMU CUUTACTCS
3aKOHYCHHBIM TOT'Aa, KOrja ImocCJic MPEKpauiCHuA ,2106aBJ'IeHI/I$I a30THOH KHCIIOTEI (HpI/I
HarpeBaHuu KOH6BI) 6y,HyT BBIACTIATHCA Oenbie Iapbl CEPHON KMCIOTHI U HE 6YJICT IMPOUCXOJUTH
MOYCPHCHHUEC MUHCpAJIN3arTa.

HOHy‘iCHHBIfI MHUHCPpAIN3AaT UCIIOJIB3YIOT IJIA O6H3.py>I(CHI/I}I " KOJIMYCCTBCHHOT'O ONIPCACIICHUA
METAJNTHYCCKHUX STO0B. O)IHaKO 06Hapy>1<eHmo N KOJIMYCCTBCHHOMY OIPCACICHUIO KATHOHOB
HCKOTOPBIX MCTAJIJIOB MCIIAKOT a30THAA U A30THUCTAA KUCJIOThI, 4 TAKKC OKCHU/IbI 430T4,
HaxXoJJgIHreECsa B MUHECpaJIn3aTax. B cBs31 ¢ 3THM MHHCPAJIN3ATEI, ITIOJTYYCHHBIC ITOCJIC
paspymicHud OHOJIOTUYECKOTO Marcpuaia, moABCPraroT ACHUTPALNN.
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JleHuTpanus — mporecc 0CBOOOXKICHHUSI MUHEPAIH3aTOB OT a30THOM, a30THUCTOH,
HHTDO?;HJICCDHOﬁ KHCJIOT 1 OKCHU 0B a30Ta. Ha MNEPBLIX dTAllaX NPUMCHCHHUA METOa
pa3pyIIeHHsI OPraHMYECKUX BEIIECTB a30THOW M CEPHOM KMCIOTAMU JUTSl ICHUTPALIUU
MHHCPAJIN3ATOB IPUMCHAJICA TaK Ha3bIBAEMBINA T H[[pOJIH3HBII>'I METOA. 3T10T METOA OCHOBAH Ha
pa30aBICHUN MUHEPAIN3aTOB BOJIOH M Ha MOCIEAYIOIIEM HarpEeBaHUH MTOTYYCHHBIX KHJIKOCTEH.
[Ipu HarpeBaHMM MHUHEPAIN3aTOB, pa30aBIECHHBIX BOJIOM, YIETyUYMBAIOTCS a30THAs, a30THUCTas
KHCJIOTBI M OKCHUJIBI a30Ta, @ HUTPO3UIICEPHAS KUCIIOTA MPH YKa3aHHBIX YCIOBUSAX MPAKTHYECKU
He yneryunBaeTcsi. OHa MOCTENEHHO pasJiaraeTcsi BOAOW (THAPOIU3YETCS).

A30THCTas KUCIIOTA, 00pa30BaBIIAsCS PU PA3JI0KESHUN BOJIOM HUTPO3UICEPHOU KUCIIOTHI,
yIIETY4UBAETCS IPHU HAarpeBaHUU. J{71s1 0CBOOOKICHHSI MHHEPAIIN3aTOB OT a30TCOIEPIKAIIIIX
KHCJIOT M OKCHJIOB a30Ta (BKJIFOYAsi HUTPO3HIICEPHYIO KHUCIIOTY) C IOMOIIBIO ATOT'0 METO/Ia
Tpedyercs 15—17 4 pabouero BpeMeHH.

JUi AeHuTpauy MUHEpaIN3aToB M03JHee ObUIN MPEAIOKEHbI MOUYEBHHA, CYIbMOUT HATPUS U JIP.
C nomol1pI0 MOUYEBHHEI NPOLIECC ACHUTPALIMN MUHEPAIN3aTOB 3aKaHUMBaeTcs 3a 3—35 MuH (pu

135— 145°C), a c momorsto cynbdurta HaTpus — 3a 10—15 MuH (mpu TemnepaType BbIIIE
100°C).

B 1952 r. ®@. B. 3aiikoBCKUi TPEITIOKIII METO ICHUTPAIMA MUHEPAIH3aTOB (DOPMAaIIbICTHIIOM.
[Ipu B3aumoaeiicTBuu hopmalibjierujia ¢ a30THONU KUCIOTOM, KOTOpasi MOYTH BCETa HAXOIUTCS
B MUHEpaIu3aTe, BhIACISIETCS a30T:

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

B pe3ynbTare B3aMMOICHCTBUS a30THCTON KUCIOThI ¢ ()OPMANIBICTH/IOM BBIACSOTCS a30T,
oxcu azora (1), okena yriepona (IV) u Boja:

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

Oxcup azora (II) okucnsiercss Kucaopo1oM Bo3ayxa o okcuaa azora (IV), kortopslil nmpu
B3aMMOJEHCTBUM C BOAOU AA€T a30THYIO U A30TUCTYIO KUCIOTHI!

NO+O—NO22NO2+H 20 --->HNO 2+ HNO 3

O6pa3OBaBH_II/ICCH IIpU 5TOM a30THAA U a30TUCTAA KHUCJIOTELI pCarupyroT € d)ODMaHb,ZleFI/IILOM, Kak
YKa3aHO BBIIIC.

HuTposuncepHas KucaoTa Ipyu HarpeBaHUU € BOJIOH pasnaraercs. OOpa3oBaBIIasics Mpu 3TOM
A30THUCTasl KUCJIOTa pearupyer ¢ popmMasbIerujioM, Kak yKa3aHo BBILIE.

JUist AeHuTpa MUHEpaIn3aToB, MOJYyYEHHBIX MPU pa3pyIIeHUH OMOJIOTHYECKOro MaTepHraa
A30THOMW M CepHOM KUcI0TaMu, K HUM IpuOaBisioT 10—15 mut Boabl. B aTy xuIKOCTS,
Harpetyto 10 110— 130°C, octoposxkHo 1o Karusm npubasisitor Gpopmanus (40 %-it pacTBop
dbopmanbreruaa). [Ipu aTom HabIIO1a€TCST OOMIIBHOE BhIICNICHNE My3bIphKOB raza (N 2 u NO),
MHOT'/Ia UIMEIOIIET0 opaHkeBo-0ypyro okpacky (NO 2 ). [Ipouecc qeHUTpalnu MUHEPAIU3aTOB
opmanunom 3akanuuBaercs 3a 1—2 mMuH. s 3TOM 1ienu TpedyeTcs OT HECKOIbKUX Karelb 10
HECKOJIBKUX MIULTHIUTPOB (hopmanuua. M30bIToK hopmanbaeriia, He BCTYIHUBILETO B PEaKIUI0
C @30THOM M a30TUCTON KMCJIOTAaMU, yAJSIOT HATPEBAHUEM KUJKOCTU B TedyeHue 5—10 MuH.
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J71s TpoBepKHU MOJIHOTHI AICHUTPALIMM MUHEPAU3aTOB MPOBOJAT PEAKIIUIO C PACTBOPOM
mubenmtamuna (0,5 r audennnamuna pactBopsitot B 100 T KOHIIEHTPUPOBAHHOM CEpHOIA
KHUCIIOTHI ¥ TPUOaBIsitoT 20 MJI TUCTHILTUPOBAHHOM BoAbl). Ha mpenMeTHoe CTeKIIo Wik Ha
dbapdopoByIO MIACTUHKY C YIITyOJIEHUEM HAHOCAT 1—2 Karii MUHE-Paliu3aTta, K KOTOPOMY
npuOaBisAIOT | Kamio yKa3aHHOTO BBIIIE pacTBOpa AudeHIaMuHa B cepHoit kuciore. [Ipu
HAJIMYUU a30THOM, a30TUCTON KUCIIOT WM OKCH/IOB a30Ta B MUHEPATN3aTe MOSBIISETCS CHHSIS
OKpacka. DTa peakiusi OCHOBaHa Ha OKUCICHUH IudeHnIaMUHa a30THOW KUCIOTON U
MPOJYKTaMHU €¢ pa3liokeHus. BHavane nmpu okucinennu audeHniaMuaa oopasyercs OeCIBETHBIN
b eHnn0eH3u-11H, IPU OKUCICHUH KOTOPOTro 00pa3yercsi COeIMHEHUE, UMEIOIIEe CHHIOIO
OKpacky.JleHUTpaIus CUNTACTCSI OKOHYCHHOM TOT/1a, KOTJa peaKkiis MUHEpaIn3aTa ¢ paCTBOPOM
mubenntamMuaa Oyaet oTpuuarenbHol. Eciau ot npubasnenus pactBopa audenunammna K
MUHEPATN3aTy OH OKPAIIMBACTCS B CHHUH I[BET, TO JICHUTPAIIUIO POBOIST IIOBTOPHO.

4. UnarocTpaTHBHBI MaTePHAJI: CIIAiIbI, TAOJIUIIBI
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33. XuMHuecKkue OINnacHOCTH M TOKCHKaHThl. [lpuHIunbel 0e30macHOCTH B XMMHYECKOM
naboparopun [IIEKTpOHHBIN pecypce] : yaeoHoe mocobue / JI. B. EBceeBa [u ap.]. - DnekTpoH.
TEKCTOBBIE faH. (47,2M06). - M. : "Jlutreppa", 2017. - a51. onr. auck (CD-ROM).

34. TOKCHKOJOTHSUIBIK XHMHSAAH COX YHBIMIACTBIPY >KOHE Oaranay OapbICBIHIAFbl oJlic-
tocinaep/ b. A. Ypmames, [[. A. MypzanoBa, A. O. Con6exoBa / OKM®A xabapiibichl. - 2014,
- Ne3, T.2.

35. baiizonmanoB T. Tokcukonornyeckas Xumus: yaeOHUK . -1 gactb.— Anmartsl: 9Bepo,2020. -
240 c.https://www.elib.kz/ru/search/read book/58/

36. baiizonmanoB T. Tokcukonornyeckas XumMus: y4eOHUK. - 2 4acTh.— Anmartsl:DOBepo, 2020. -
268 c.https://www.elib.kz/ru/search/read_book/60/

37. baizonnanoB T. Tokcukonornyeckas XuMus: y4eOHUK . - 3 yacTb.— Anmatel: OBepo, 2020. —
252 c.https://www.elib.kz/ru/search/read_book/61/

38. IlykipoekoBa A.b. Tokcukonorusiblk xumus: okyiaslk/ A.b. IlykipOekoBa. - Anmathl:
XKIIC «2Bepoy, 2020.- 50006.https://www.elib.kz/ru/search/read _book/635/

39. Baizoldanov T.Toxicological chemistry: Lecture Course: the second ed., added
andimproved / S.A. Karpushyna, 1.0. Zhuravel, T. Baizoldanov, Baiurka S.V.-Almaty: Evero,
2020.— 216 p.https://www.elib.kz/ru/search/read _book/2800/

40. E.H.CpaybaeB, C.P.)KakenoBa, H.VY.llluaTtacBa. PapmakKoJOrusi TOKCHKOJIOTHSICHIHBIH
Herizgepi. OHAipicTiK ynap xoHe yinanynap. Oky-omicTeMenik Kypal. — AJMaTel. «9Bepo»
6acmacel, 2020. - 156 6et.https://www.elib.kz/ru/search/read_book/312/

6. KontpoJibHbIe Bonpockl (00paTHas CBSI3b)

1. Uro takoe oskcTpakuusa? [lepeuncauTe OCHOBHBIE CTAaJuM IMpolecca SKCTPAKIMU U3
OMOJIOrMYECKOr0 MaTepuarna.

2. Ha3oBute oOuIMe METOABl HM30JIMPOBAHUS JIEKAPCTBEHHBIX BEIIECTB M3 OMOJOTHYECKOTO
00BEKTA.

3. Ot 4ero 3aBUCHUT CTENEHb U3BJICUEHUS?

4. Ha3oBuTe YaCTHBIE METOABI M30JMPOBAHUS JIEKAPCTBEHHBIX BEIIECTB M3 OMOJOTHYECKOTO
00BeKTa.

5. B ueMm 3akirodaercs CyIIHOCTb METOJAa HM30JIMPOBAHMSI MOJKHUCIEHHBIM CHUPTOM (METOA
Craca-OT710)?

6. CyIIHOCTh METO/1a N30JIMPOBAHUS OJKUCICHHON Bo1oil (MeTon A.A.BacunbseBoil)?

7. J171s1 yero moay4yaroT KMCIO0€ U LIeI0YHOe XJI0po(hopMHOE U3BJIeUeHHE?

8. Ilepeuniciute criocoObl OYMCTKH BBITSKEK U3 OMOJIOTHYECKOr0 MaTepuasa.

TEMA - JIpoOHBbIH MeTOA AaHAJH3a «MeTAJJI0B». MeToabl KOJNYECTBEHHOIO
011pe11e.11em/m «METAJJINYECCKUX» AA0B.

2. Heab: O3HaKOMUTH CTYAECHTOB C METOJAMU OOHApY)KEHHUS U KOJMUYECTBEHHOI'O ONpeAeTeHHUs
MeTaIUTMYEeCKuX Mpu npoBeaeHH X T, 4ToObl CTyIEHT 3Hal M MOT NPUMEHUTh UX B CBOEH
IIPAaKTHUYECKON JEATEIbHOCTH.

3. Te3ucel JeKIUA

Jiist oOHapy KEeHUsI HOHOB METAIIJIOB, COJIEPIKALIUXCSI B MUHEPAIIU3aTax, MPUMEHSIOT PEaKIHH
00pa3zoBaHus 0CAJIKOB, MUKPOKPHCTAINIOCKONTMYECKUE U IIBETHHIE peakiuu. B psje ciydaeB s
3TOI>1 ueian HpI/IMeHSIIOTCSI (1)I/I3I/IKO-XI/IMI/I‘ICCKI/IG MCETOHBI.
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[TockonbKy OTpaBiIeHUS COEJUHEHUIMHU METAJJIOB TPOUCXOAUT MOCIIE MOCTYIUIEHUS] B OPraHu3M
MaJIbIX KOJMYECTB Pa3IMUHBbIX XUMUYECKUX COSAUHEHNUH, COEPKAIIMX METAILIbI, B TPYITHOM
MaTepHale 3TH METAILIbl MOI'YT HAXOJUThCS TOJIbKO B HE3HAUUTENIbHBIX KoauuecTBax. s
OOHapy>KEHHsI THUX KOJIMYECTB HOHOB METAJUIOB B MHUHEpaJIN3aTax TpeOyroTcs cnennduyeckue u
YyBCTBUTEJbHBIE peakiu. OHAKO K UyBCTBUTEIIBHOCTH PEAKLUI Ha «METAJUIMYECKHE SbI» B
XHUMHKO-TOKCHKOJIOTUYECKOM aHAJIN3€ MPEAbABISIOTCS U Apyrue TpedoBanus. [lockombky
HEKOTOPbIE TOKCUKOJIOTMYECKH BaXKHbIE METAJLJIbI SIBJISIFOTCS HOPMAJIbHON COCTABHOM 4acThIO
TKaHel opraHusma (cM. Tali. 7), peakuu, IpuMeHseMbIe A1 OOHAPYKEHUS 3TUX METAIIOB B
MHUHepaJln3aTax, 10 YyBCTBUTEIBHOCTHU JOJIKHBI ObITh TAKUMH, KOTOPbIE HE Jal0T
MOJIO’KUTEIBHOIO Pe3yJIbTaTa ¢ MUKPOKOJINYECTBAMHM HOHOB METAJIIOB, BXOSIINUX B COCTaB
TKaHell opranuzma. JKenaTeabHo, YTOOBI ATU PEAKLUU ObLIN MOJIOKUTEIBHBIMHU TOJIBKO C
OTHOCHUTEJIBHO OOJIBIIMMH KOJINYECTBAMU HOHOB METAJJIOB, COEAMHEHUSI KOTOPBIX BbI3BATIU
otpasiieHre. OIHAKO Takue peakluy B psje ClIydaeB oao0paTh TPYAHO.

BoNBbIIMHCTBO OKPAIIEHHBIX COEANHEHHH, 00pa3yIOMIUXCS TPH B3aUMOJICHCTBUN HOHOB
METAJIJIOB ¢ COOTBETCTBYIOIIMMH PEAKTUBAMH, SIBJIIIOTCSI KOMIIEKCAMU WJIM HOHHBIMU
accouuaTramu.

HMonnpie acconuatel. B aHaIMTHYEeCKOM XMMUU U XUMHUKO-TOKCHUKOJIOTHUYECKOM aHalIu3¢e s
I/IIIGHTI/Id)PIKaIII/II/I n q)OTOMeTqueCKOFO OIpPCACIICHUA PAJia BCUICCTB ITPUMCHSAIOTCA pCaKIIUU
06p2130BaHI/I$I HMOHHBIX aCCOLIMAaTOB. Oco0eHHO YacTo 3TH peaKkuu UCIOJB3YOTCA IS
06H21py>KeHI/I$[ N KOJIMYCCTBCHHOI'O ONIPCACICHUA AJIKAJIONAO0B U «MCTATNIMYCCKUX SATOBY.

HoHnHble acconathl (MOHHBIE Maphl) MPEICTABIIAIOT COOON HE MOJHOCTHIO TUCCOLUUPOBAHHBIE
cosieoOpaszHbie coequHeHns. OHM 00pa3yrOTCs B PE3YJIbTATE aCCOIUAIIMH TPOTHBOTIOIOXHO
3apsHKEHHBIX MOHOB. MIX HE claenyeT OTOKIAECTBIATE ¢ HEAUCCOLIMMPOBAHHBI-MU MOJIEKYJIAMHU,
TaK KaK B accoluaTax MOHbI yJEp>KUBAIOTCA JIMILb c1adbiMu cuiamu Ban-nep-Baansca. [lpu
YCUJICHUU B3aUMOJAEHUCTBHS MEXAY HOHAMU B IIPeJieaxX OJHOTO MOHHOTO accolrara XapakTep
CBSI3M MOXKET U3MEHSTHCS OT 3JIEKTPOCTATHUECKOI0 J0 KOBaIeHTHOr0. CrioCOOHOCTHIO
00pa30BbIBaTh HOHHBIE ACCOIIMATHI B OCHOBHOM 00JIa[at0T KPYIHbIE HOHBI.

B ananm3e uCnonp3yroTes peakiuu 00pa3oBaHus HOHHBIX aCCOIUATOB MPU B3aMMOICHCTBUH
XJIOPAHTUMOHATOB C METHJIOBEIM (DHOJIETOBBIM, OPUILIMAHTOBBIM 3eJIeHBIM U JIp. OnrcaHsbl
VIOHHBIE aCCOIMATEHI 1e31s1 C TETPApOJaHOBUCMYTAaTOM. MIOHHBIE accoIMaThl 00pa3yroTCs
KaTHOHAMHU OCHOBHBIX KPACHTENIEH ¢ aHHOHAMH, TIPEICTABIISIFONINE COO0H allMI0KOMIIICKCHI
metamios ([HYCl 412, [Hgl 412, [Bil 4] — u zp.). {ns o6HApy»KeHNS MBIIIbIKA HCTIOTB3YIOTCS
MOHHBIE aCCOIMATHI, KOTOPhIe 00Pa3yIOTCs MPU B3aUMO/ICHCTBUH MBIIIBIKOBHCTOTO BOJIOPOJIA C
VA TN THOKApOAMUHATOM cepedpa B MUPUINHE, U T. 1.

Peaknun o0pa3oBaHus BHYTPHKOMILIEKCHBIX coequHeHui. s unentudukanuuy u
KOJIMYCCTBECHHOT'O OITPCACIICHNUA KATUOHOB MCTAJIJIOB B XUMHKO-TOKCUKOJOTUYCCKOM aHaJIn3¢€
HIMPOKO MCTIONB3YIOTCS PeaKMy 00pa30BaHMs BHYTPUKOMITJIEKCHBIX COeJUHEHUH. B kauecTBe
PCAKTHUBOB IJIA YKaBaHHOﬁ eI 4acTo MPpUMEHAIOTCA AUTHU30H, )II/ISTI/IJ'I)II/ITI/IOKap6aMI/IHaT
aMMOHUA U Op.

Jutu3on (qudpeHmITnokap0a3oH) nNpeAcTapiseT cO00M TOHKUE CHHE-YEPHBIE UIJILI C
(10IETOBBIM OTTEHKOM. /IUTH30H MPAaKTUYECKH HE PACTBOPUM B BOJIE, HO XOPOIIIO PACTBOPSAETCS
BO MHOTMX OPTaHUYECKHUX PAaCTBOPUTENAX. B aHAIMTHYECKOM U TOKCUKOJIOTUYECKON XUMUY JJIs
pPACTBOPEHMS IUTU30HA MPUMEHSIOT YEThIPEXXJIOPUCTHIN YIIIEPO UITH XJ10podopmM. PacTBOpbI
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JUTU30HA B XJI0PODOpME U B HEKOTOPBIX IPYTMX OPraHUYECKUX PACTBOPUTEISIX 00JIaAat0T
JUXPOMATHU3MOM (TEMHO-KpacHas OKpacka pacTBOPOB JIMTU30HA B TOJICTHIX CIOSX MPHU
pa30aBiIeHUU NIEPEXOIUT B SIPKO-3€JICHYIO).

B Mosiekyiie 1uTH30HA COAEPKUTCS ABa aTOMA BOJOPOIa, KOTOPbIE CIOCOOHBI 3aMEIIAThCs Ha
noHbl MeTa/ul0B. Hanuuue B Mosiekyiie aiutu3ona rpynnsl —C—S yBeIMUUBAET MOJIBUKHOCTD
Osmxkaiiiiero k cepe aroma Bojoposia B—NH-rpymre, T. €. yBenuuuBaeT KUCJIOTHBIE CBOWCTBA
3TOro peaktuna. [103ToMy IUTH30H B KUCIIBIX PACTBOPAX C KATHOHAMU METAJJIOB 00pa3yeT
TOJIBKO OJIHO3aMelleH-Hble coenHeHus. [loaBuxHOCTh aToMa Bogopoaa Bo Bropoit —NH-
rpymnie AUTU30Ha 3HAYUTEIbHO MEHbIIIasA, YeM B I1epBoi. B ¢BsA3M ¢ 3TUM 3amelieHre BTOporo
aToMa BOJOPOJA B MOJEKYJIE JIUTU30HA MOXKET IPOMCXOJUTh TOJIbKO B CHIIbHOLIEIIOUHON CpeJe.

Z!I/ITI/ISOH MOJKET OBITH B ABYX TayTOMCPHBIX (l)opMaX:

S SH
7 ~>C H,—~N=N-—C¢~
N\NH—NH—C,H, = ° N\N—NH—C;H,

B ananu3ze umeroT 3Hau€HHE TOJIBKO OJJHO3aMEILEHHbIE (KUCIIbIE) TUTU30HATHI.

CgHy— N==N—C

PacTBOpBI IMTH30HA B OPraHMUECKUX PACTBOPUTEISIX UMEIOT 1BA MAKCUMYyMa MOTJIOIEHUS B
BUAMMOI1 o0nacTu cnekrpa. Tak, CHeKTp pacTBopa AUTU30HA B YETBIPEXXJIOPUCTOM YIIEPOIE
MMEET JIBE MOJIOCHI IIOTIIOIEHHs ¢ MakcuMymamu nipu 450 n 620 aM. Monsipabie

KO3 (UIIMEHTHI CBETOMOITIONIEHHUS AUTU30HA B ’TOM PacTBOpE cOOTBETCTBEHHO paBHbI 20 000 u
32 800. bosiee ”HTEHCUBHBIM SIBIISIETCSI MAKCUMYM IIPH JUIMHE BOJIHBI, paBHOM 620 HM.

JIuTH30HATHI jxeJe3a M MapraHiia sBJIsS0TCS HECTOUKUMU U OBICTPO pasnaratorcs. J\UTH30H npu
XpaHeHMHU NojiBepraercs okuciaeHuto. Iloatomy nepea ynorpedbieHrueM AUTH30HA JIs
AQHAIUTUYECKUX LIe€JIeH OH 0JKEH ObITh OUMIlleH OoT mpuMeceid. Crioco0d OYMCTKU AUTH30HA U
IIPUTOTOBJIEHUE €r0 PAacTBOPOB NpuBezeH B [Ipunoxenun 1, peakrtus 12.

I[I/IZ)TI/IJI)II/ITI/IOKapﬁaMaTI)I. B XMMHKO-TOKCHKOJIOTHYECKOM aHAIIN3e IJId pasaciaCHuA U
(I)OTOMeTpI/I‘IeCKOFO OIPEACIICHUS HOHOB HCKOTOPBIX METAJIJIOB IIMPOKO UCIIOJIB3YIOTCA COJIN
JII/IBTI/IJ'II[I/ITI/IOKap6aMI/IHOBOI71 KHCJIOTHI:

S
N«—C”// .

H,C,”  \SH

JuyrunauruokapbamunoBas kuciora (JATK) necroiikas. [{ns anHanuTHueckux menei B
KaueCTBE PEaKTHBOB MPUMEHSIOTCS] HATPUEBAsi 1 aMMOHHEBAsI COJIM TUATUIAUTHOKAPOAMIUHOBOM
KHUCTIOTHI. DTH COJIM XOPOIIO PACTBOPSIFOTCS B BOJIE, X PACTBOPHI OeclBeTHHI. HaTpuesas u
aMMOHUEBAsI COIU AUATHITUTHOKAPOAMIUHOBOM KUCIIOTHI C KATHOHAMU TSDKETBIX METAIIOB
00pa3yroT BHYTPUKOMILIEKCHBIE COeTMHEHUS (IMATUIIIMTHOKApOaMaThl):

HCn, S\,
N—C Mejn.
nc” N\~
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OTH COeMHEHHS CIT1a00 PACTBOPSIIOTCS B BOJIC U XOPOIIO —B HEKOTOPBIX OPraHHYECKUX
pacTBopuTesiX. BONBIIMHCTBO BHYTPUKOMILIEKCHBIX COCTUHEHUH TSKEIBIX METAILIOB C

VA TUITUTHOKAPOAMHHOBOW KHUCIIOTON B OPraHMUYECKMX PACTBOPUTEISIX OeclBETHBI. TOIBKO
HEKOTOPBIC PACTBOPBI ATHX COCTUHEHUN UMEIOT OKpacKy. Tak, TuATHiIuTHOKapOamMaT Meiu
uMeeT OYpyIo OKPacKy (A waxe = 440 HM), BUCMyTa — KENTYIO (A maxe = = 370 HM), xene3a (1) n
(1) — OypyIo (A maxe = 515 HM), HUKEIS — KEATO-3€NEHYIO (A vaxe = 395 HM), KoOaIbTa —
3e7eHYIO (A vaxe = 650 HM), omoBa (II) u (IV)—opamkeByto, xpoma (1) — 3enenyro.

JUis BeIAENEHUS TUATUIIIMTHOKapOaMaToB METaJIOB U3 PACTBOPOB | VIS PA3/IEICHUs UX CMecei
IIPUMEHSIOT METOA dKCcTpakuuu. [Ipu 3ToM B pszie cilydaeB MOJIb3YIOTCA MAaCKUPYIOIUMHU
cpelacTBaMu (LUTpaTamu, Luanuaamu, kommiekconom Il u ap.). U3 ammuaynoii cpenpl,
cozepskauieil uurpaTsl U kommuiekcod I, opranndeckumu pacTBOPUTENIAMU 3KCTParupyroTcs
mTUIAuTHOKapoamatel meau, prytu (I1), cepeOpa u BucmyTa. [1pu Hanmuuuu 1MaHuI0B
9KCTPArupyrTCs AUITUIIAUTHOKapOaMaThl BucMyTa, kajmust, cBunna u rawias (I11).

Ot npubaBiIeHUS] MUHEPATBHBIX KACIOT K JUATUIIUTHOKapOaMaTaM HATPUsL U aMMOHUS OHH
pas3iararoTcs U BBIIEISIETCS TUATHIAUTHOKApOAMUHOBAs KUCIIOTa, KOTOPasl ABIISIETCS
Hectoitkoi. [1pu pH = 4 u HIKe 9Ta KUCIIOTa pa3iaraeTcs ¢ BBICICHUEM JAUATUIAMUHA U
cepoyriiepoa:

H,C,

\N—Cd/{s —r-HEGz\
H,C,”  \SH H,,~

JI1st SKCTpakuy KaTHOHOB TSKEJBIX METAJIJIOB U3 PACTBOPOB B BUAE JUITHIAUTHOKApOAMaTOB
MOCTYMAIOT TaK: UCCIEAYeMbIN pacTBOP TOBOAAT 10 pH = 5 u npubaBisioT pacTBop
TUATUIAUTHOKapOaMara aMmMoHus Wik Hatpus. [Ipu 3ToM 00pa3yroTes AU TUIAUTHOKapOaMaThl
COOTBETCTBYIOIIMX KaTHOHOB. 3aTeM MPUOABISAIOT PACTBOP MUHEPAIBbHOM KHCIOTHI, B KOTOPOH
JUATUIAUTHOKAPOAMAThI TSKENIBIX METAUIOB HE paslaraloTcs, a B TeueHue 2—3 MUH
pasiaraercsi U30bITOK AMITHIAUTHOKapOaMaTa aMMOHMS, SIBJISIFOILIETOCS] pEaKTUBOM, C
oOpa3oBaHueM JudTUIaMuHa U cepoyraeposa. [locne paznoxkeHns n30bITKa peakTUBa
MUHEpaJIbHBIMU KUCIIOTaMH 3KCTPArupyroT JUATUIIUTHOKApOaMaThl TSKENIbIX METalIOB
OpPraHNYECKUMH PACTBOPUTEISIMHU.

NH +- CS,.

JIJ11 KOJTMYECTBEHHOTO OIIPENEIECHUS «METAIUIMUECKUX S0B» B XUMUKO-TOKCUKOJIOTHYECKOM
aHaJIM3€e MPUMEHSIOTCS TPaBUMETPUUYECKUE, TATPUMETPUUYECKUE U (POTOKOIOPUMETPUUECKUE
METO/Ibl. BONBIIMHCTBO 3TUX METOAUK U3JI0KEHO B METOAUYECKHUX YKa3aHUAX, N31aHHBIX
['maBHOI cyneOHO-MeUIIMHCKOM dKkcniepTH30i Munuctepersa 3apaBooxpanenus CCCP.
Omnucanue 3TUX METOAMK MpuBesieHo B pabote A. H. KprinoBoit «MccnenoBanue
OMOJIOrMYEeCKOro MaTepraia Ha «MeTauIn4ecKue Sab ApoOHBIM MeTonom» (M., MenunuHa,

1975).

J1J1s1 KOJTMYEeCTBEHHOTO OIPeIEIeHHs] HEKOTOPBIX «METaNIMYECKUX sI/I0B» pa3paboTaHo Mo
HECKOJIbKO METOAMK, KOTOPBIE MEPEUNCICHBI HUXKE.

['paBuUMeTpHUUECKHIT METOT TIPEAJIOKEH JIsI KOJTUIECTBEHHOTO ONpeeeHus Oapus (B BUJIE
ocazka BaSO 4 ).
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TutpuMerpuueckre METOIbl, TPEIIOKEHHBIE Il KOJIMYECTBEHHOTO OMpeesIeHuUs
«METAJUTUYECKUX SJI0BY», OTJIIMYAIOTCS APYT OT APYyTa NPUMEHSIEMBIMHU JIJISl 3TOU LIeNn
TUTPOBAHHBIMH pacTBOpamu. J[j1si KOTUYECTBEHHOTO OIpeIeIeHHs] COeIMHEHUN BUCMYTA,
CBUHIIA, MEJIU, Oapusi, KaJIMUsI U [IMHKA PEKOMEHIOBaH KOMILJIEKCOHOMETPHYECKHUIA METO/I.
Omnpenenenue CBUHIIA TPOU3BOIAT C MIOMOIIBIO HOJIOMETpUYeckoro Merona. Jlis
KOJIMYECTBEHHOTO OIPEEIICHUs cepedpa MPENIOKEH POAAHUIOMETPUIECKUI METO/.
ApPreHTOMETpUYECKHI METO/1 MPEATIOKEH ISl KOJIMYECTBEHHOT'O ONPEENICHUS MBIIIbSKA.

BonbpIIMHCTBO HOHOB METAIUIOB, HAXOASIIUXCSI B MUHEpalIn3ate (WK B JECTPYKTATe),
onpeAensoT HOToKoIOpUMETpUYECKUM MeToAoM. C 3TOM IENIbI0 B KAUeCTBE PEAKTHBOB
MPUMEHSIFOT JIMTU30H (JUISI ONPEISIICHUS PTYTH, CBUHIIA, cepeOpa M TaJTUs ), MaJTaXUTOBBIA HITH
OpMJLTMAHTOBBIN 3€JICHBIN (I ONIPeNeNICHUs CYPbMbI U TaJUTHSA ), 1udeHnakapOasum (st
OTIpe/ICIICHUs] XpOMa), TUATHIIIUTHOKApOaMAaThl (JIJIs1 ONPEICTICHIS ME/IA U MBIIIBSIKA),
TUOMOUYEBUHY (JUIsI OTpeieieHust BUCMyTa). DOTOKOIOPUMETPUIECKUN METOT ONTPEICIICHUS
MOHOB MapraHila OCHOBAH Ha MEPEBEJICHUN YTHX UOHOB B IIEPMAHTaHAT.

BusyaiibHbIe KOJIOPUMETPHUECKUE METOIbI (METOJIbI CTAHJIAPTHBIX CEPHii) PEKOMEHIOBAHBI ISt
KOJIMYECTBEHHOTO ONPEICIICHUS PTYTH M MBIIIbSKA. PTYTh ONPEeNessSoT 0 MHTEHCUBHOCTH
okpacku cycrensuu Cu 2 [Hgl 4 ], a MBIIIIbsIKk — 10 OKpacKe MHIMKATOPHBIX OyMaXkek,
MPOMUTAHHBIX OPOMHUIIOM WITH XJIOPHJIOM PTYTH.

4. UnarocTpaTHBHBII MaTePHAJI: CIIAiIbI, TAOJIUIIBI

5. Jluteparypa

OCHOBHAasl:

OCHOBHAasl:

13. IInerenéBa, T. B. Tokcukonorumdeckas xwmmus: ydeOnwk / T. B. Ilmerenéra, A. B.
Ceipoenikus, T. B. MakcumoBa; o pea. T. B. [Inerenénoii ; M-Bo o6pazoBanus u Hayku PO.
--M. : ITODOTAP - Meana, 2013. - 513 c.

14. Hlykip6ekosa, A. b. TOKCHKOJIOTUSIIBIK XUMUS: OKYJIBIK . - AnMatel: OBepo, 2013.-410 6.

15. CepukbaeBa A.JI. TOKCHKOJOTHAJBIK  MaHbBI3Jbl  JOPUIIK  3aTTaplblH  XUMUS-
TOKCHKOJIOTHSUIBIK Tanjaybl. OKy Kypasnsl — LlIeiMkenT, 2023. — 14406.

JOTIOJIHUTEIbHAA:

17. OpnabaeBa C.K., CepuxbaeBa A.Jl., MupcoatoBa M.A. MenoKCUKaMHbIH XHUMHS-
TOKCHUKOJIOTHSUTBIK ~ TalJiay  9JiCTeMeNepi/FhIIBIMA-METOUKANBIK — Kypan.-2021.-100 0.
(yrB.Yuenbim coBetom FOKMA, npotokon Nel, 25.08.2021).

18. OpnabaeBa C.K., CepuxbaeBa A.Jl., AnteiaOek J[.T. «Aneramunpun:
XUMHUSA-TOKCUKOJIOTUSIJIBIK MAaHBI3BI JKOHE TaJIaybD»y/ FhUIBIMU-METOIUKANBIK Kypan.-2022.-102 6.
(ytB. Yuenbim coBeToM FOKMA, mpotokon Nel3, 29.06.2022).

19. Cpaybaes, E. H. OnpipicTik TOKCHKOJIOTHs HEri3i. OHIIPICTIK ylap jKOHE yJIaHyjlap: OKy-
omicTeMenikkypan /. - Anmatel :9Bepo, 2014. - 156 Ger.

20. CoT-XMMHMSIIBIK caparitay >koHe aHaJIMTHUKAJIBIK JUarHOCTHKA: OKy-daicTeMenik Kypain / C. K.
Opnabaesa [x.0.]. - Anmartsl :9Bepo, 2016. - 280 oer. c.
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41. XuMHAIBIK KayiliTep MEH YBITTBUIBIKTAp. XHUMHSUIBIK 3€pTXaHaJaFbl  KayilcCi3diK
YCTaHBIMIAPHI [DIEKTPOHHBIN pecypc| :0KyKypasibl = XUMHUUYECKHE OMAaCHOCTH U TOKCUKAHTHI.
[TpuHIMIIBI 6€30MIaCHOCTH B XUMHUYECKOM JlabopaTopuu : ydeObHoe mocodue / Y. M. Jlarxaes. -
DNEKTPOH. TEKCTOBBIE aH. (67.9M0). - M. : "Jlutreppa", 2016.

42. A.U. KeGentsaeB Tokcukomornyeckas XuMus. (B IBYX 4acTsX).-y4.MocoOue[ DIeKTPOHHBIHA
pecypc]/ A .N.Kebenrsen/ Bure6ck.-Butebek: BI'MVY,2015.-415 c.
http://elib.vsmu.by/handle/123/4271

43. XUMUYeCKHEe OMACHOCTH W TOKCHKAaHTHL. [IpuHIMOBI 0€30MacHOCTH B XMMHUYECKOH
nabopaTopuu [DIeKTpOHHBIN pecypc] : yueOHoe mocodue / JI. B. EBceeBa [u np.]. - DnekTpoH.
TeKCTOBbIC faH. (47,2M0). - M. : "Jlutreppa", 2017. - a1. onrt. auck (CD-ROM).

44. TOKCUKONOTUSJIBIK XHMHSIIaH COX YHUBIMIACTBIPY >KoHE Oaranay OapbICBIHIAFBI 9JliC-
tocinmep/ b. A. Ypmames, 1. A. Myp3zanoBa, A. O. ConoexoBa // OKM®A xabapmisickl. - 2014.
- Ne3, T.2.

45. baitzonnanoB T. Tokcukomoruueckass XuMusi: yueOHUK . -1 gactb.— Anmatsl: OBepo,2020. -
240 c.https://www.elib.kz/ru/search/read book/58/

46. baiizonnanoB T. Tokcukoiornueckas XuMus: Y9eOHUK. - 2 9acTh.— AsimMatei: OBepo, 2020. -
268 c.https://www.elib.kz/ru/search/read book/60/

47. bainzonnanoB T. Tokcukonornueckas XuMus: yd4eOHUK . - 3 yactb.— Anmatel:OBepo, 2020. —
252 c.https://www.elib.kz/ru/search/read book/61/

48. HlykipbekoBa A.b. Tokcukonormsuiblk xumusi: okyiablk/ A.B. IlykipoekoBa. - AnMarsl:
KUIC «2Bepoy, 2020.- 5000.https://www.elib.kz/ru/search/read book/635/

49. Baizoldanov T.Toxicological chemistry: Lecture Course: the second ed., added
andimproved / S.A. Karpushyna, 1.O. Zhuravel, T. Baizoldanov, Baiurka S.V.-Almaty: Evero,
2020.— 216 p.https://www.elib.kz/ru/search/read book/2800/

50. E.H.Cpay6aeB, C.P.XKakenoBa, H.V.llluntaeBa. ®apMakoiorusi TOKCHKOJIOTHUSCHIHBIH
Herizzepi. OHIIpiCTIK ynap >koHe ynaHymap. OKy-oicTeMeNiK Kypal. — AJMatrbl. «2BEepo»
6acmacsr, 2020. - 156 6et.https://www.elib.kz/ru/search/read book/312/

6. KontpoJibHble BOnpochl (00paTHAs CBSI3b)

1. Yro o3HavaeT HaNpaBJIEHHbIN aHANIN3 Ha OapOUTypathl?

2. KakuMu MeTo1aMM IPOBOJIAT N30JMpOBaHKNE 0apOUTYpaTOB M3 OMOJIOTMYECKOro MaTeprasa Ipu
HanpaBieHHOM XTA?

3. Kak npoBosutcss TCX ckprHUHT Ha GapOuTypaThI?

4. Ilepeuncnure odupie peakuy Ha 0apOUTypaThI.

5. OOmsicuute, mouemMy Ha OapOUTypaThl MOCIE MPOBEJACHUS OOLIMX peakIMid, MPOBOIAATCS

00s13aTeTbHO YaCTHBIEC PEAKIN?

6. [lepeuncnure yacTHbIE peakIMy Ha OAPOUTYPATHI.

7. Ha yeM ocHOBaH NMPUHLUI CIIEKTPOPOTOMETPUIECKOTO oTpeiesieHust 6apoutyparos B X TA

1. TEMA - TIpynna BemecrB, H30JMpyeMbIX H3 OHMOJIOTHYECKOI0 MaTepuaJja
HACTaMBaHHEM BO/OH B COYETAHHHU C JUAIU3OM

2. I_Ie.]'[]): O3HaKOMUTD CTYACHTOB C MCTOAaMHU 06Hapy>1<eHm{ N KOJHMYCCTBCHHOI'O OIPCACIICHUA
BCIIECTB, U30JIMPYEMBIX M3 OHOJOrHYECKOI0 MaTtc€purajia HaCTauBaHUCM BO,I[Oﬁ B COUCTaHUU C
JAUaJIn30M.
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16.

Te3uchbl JeKINH
K rpynne Beriects, KOTOpbIE U30IMPYIOTCS U3 Pa3IMYHBIX 00BEKTOB HACTAUBAHUEM UX C
BOJIOM, OTHOCSITCSI MUHEPAJIbHBIC KHCIIOTHI, IIIEJI0YU U COJIM HEKOTOPHIX MUHEPATbHBIX
KHUCJIIOT. ILJISI OYUCTKHU BOIHBIX BBITSAXKCK U3 I/ICCJIGI[yeMBIX O6’beKTOB HpI/IMeHSIIOT
buIbTPOBaHUE WM LIEHTPU(YroBaHHUE, a 3aTEM METOJI IMaIn3a.

HGKOTOpHe ABTOPbI MUHCPAJIBHBIC KUCJIOTHI, HICJI0YHU U UX COJIM OTHOCAT K I'PYIIIIC BCIUICCTB,
KOTOPBIC U30JIUPYIOTCA U3 UCCICAYEMBIX 00BEKTOB METOJAOM AMaJIN34. Taxas
XapaKTCPHUCTHUKA Z!aHHOﬁ T'pYIIIbl BEHIECCTB HE COBCECM TOUHAs, TaAK KaK AUaJIM3 HC ABJIACTCA
MCTOJAO0M H30JIUPOBAHUA, a IPUMCHACTCA KaK METOA OYHMCTKH BOJHBIX BBITAXKCK.

XHUMHUKO-TOKCHUKOJIOTMIECKOS HCCICAOBAHUC COOTBCTCTBYIOIIUX 00BEKTOB Ha HAJIMYHE
MHUHCPAJIBbHBIX KHCJIOT, menoqeﬁ H HCKOTOPBIX coJiei IIpOBOAUTCA TOT'Aa, KOraa MaTCpualibl
AcCJIa YKa3bIBalOT HA BO3MOKHOCTL OTPABJICHUA OTUMH BCUICCTBAMU, a4 TAKIKE B ClIydac
MMOJIOKUTCIIbHBIX PE3YJIbTATOB ITPEABAPUTCIIbHBIX Hp06 Ha KUCJIOTHI, IICJI0YU U APYTUc
COCAMHCHUA B UCCIICAYCMBbBIX 00BEKTaX.

I[J'ISI HUCCJICAOBAHUA HAa HAJITMYUEC MUHCPAJIIbHBIX KUCIIOT U CAKHUX 1eaouei 6CDVT JKCIIYOOK C
COACPIKUMBIM, OCTAaTKU IMUIIH, PBOTHBIC MAaCChl U APYTHEC OOBEKTEL. HpI/I HCCICA0OBaHUU
OHOJIOTUYECKOr O MaTcpHrajia Ha HAJINYUC cosen 6e|ZYT T€ K€ OOBEKTHI U ITe€YEHb.

Ecnu B TpynHOM Marepualie MUHEpaIbHbIE KUCIOTHI WJIM €IKUE [IEJI0YU TTOCIIE OTPABIICHUS
MPEBPATUIINCh B COOTBETCTBYIOIIHNE COJIM, TO OOHAPYKEHUE ITUX COJIeH B OMOIOTHUYECKOM
Marepualie He MPOBOJIUTCS, TAK KAaK HEKOTOPBIE COJIM B ONIPEACICHHBIX KOJIMYECTBAX BCErIa
COZIEPKATCA B OpraHax M TKaHAX JIOJIEH U JKUBOTHBIX.

N3onupoBanne MUHEPATHHBIX KUCIIOT, 1IEJI04Yel U CoJiel U3 OMOJIOTUYECKOTO MaTepHraa.
[Tonnesxarue ucciaen0BaHN0 00BEKTHI H3MENBYAIOT U MPUOABISIOT K HUM
JUCTUJUIMPOBAHHYIO BOJY JIO TIOJYUYEHHS KalTUIe0Opa3HO MacChl, KOTOPYIO OCTABIISIIOT Ha
1—2 4, a 3atrem punpTpyrot. s yckopeHus: GUILTPOBAHMS MPUMEHSIIOT BOPOHKHU WU
CTAaKaHYUKU C TIOPUCTHIM THOM, KOTOPBIE Yepe3 COOTBETCTBYIOIINE MTPUCTTOCOOTICHUS
MPUCOEANHSIOT K BOJIOCTPYHHOMY Hacocy. BMecTo GuibTpoBaHus MOKHO MPUMEHSTh
LHEHTPUPYTUPOBAHHE.

Jlyist Goree MOTHOTO OCBOOOKIECHUS BBITSKEK U3 OMOJIOTHYECKOT0 MaTepuana OT OETKOBBIX
BEIIECTB M HEKOTOPBIX JPYTUX MPUMECEH MPUMEHSIOT MeTo auann3a. C 3TOH 1elbio
MOJTy4YEHHBIE BOJHBIE BRITSHKKH 2—3 pa3a mojBeprarot guanusy (mo 4—o6 u). Jluanuzatsl
COCTMHSIOT W yIAPUBAIOT Ha BOASTHOM OaHe 10 HeOOJIBIIIOro 00beMa

(5—10 mu1). YnapeHHbIe AUATH3aThl HCCICAYIOT Ha HAIMYUE KUCIIOT, IIEI0UeH U COJICH.

[Tpu nccnenoBaHUM OJEXK bl U HEKOTOPBIX APYTrUX 0OBEKTOB HA HAIMYUE KUCIIOT, LIesI04el
U coJieil MOTYT OBITh MCIIOJIb30BaHbl BOJIHBIE BBITSKKH, KOTOPBIE HE MOJBEPralluCh UAIN3Y.

MUHEPAJIBHBIE KUCJIOTBI 1 IIEJIOU
Jlns nokas3arenbCTBa MPUCYTCTBYS MUHEPAIBHBIX KACIOT B IHANIN3ATaX ONPEIEISIOT
KHCIIOTHOCTb OTUX JKUIKOCTEH U HAJINYUE B HUX AHMOHOB COOTBETCTBYIOIUX KHUCIIOT.
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Omnpenenenre KUCIOTHOCTH TUAIU3ATOB MIPOBOAUTCS C TIOMOIIbIO KUCIOTHO-OCHOBHBIX
MHMKATOPOB, KOTOPBIE U3MEHSIOT CBOIO OKPACKy B KUCJION cpezie (METUIIOBBII
¢buoneToBbIi, METUIIOBBIN OPAH)KEBBIN, KOHTO KPACHBIN U Jp.).

K HebompmoMy 00beMy auanu3arta npruOaBisIFOT HECKOJIBKO Kalellb pacTBOpa MHIUKATOPA,
M3MEHEHHE OKPACKH KOTOPOTO YKa3bIBAET HA HAIMYKME KUCIIOT B UCCIAEAYEMbBIX JKHUJIKOCTSX.
Ot npubaBieHus pacTBopa MeTUI0BOro (huosieroBoro (MHTEpBas pH mepexoma okpacku
0,1—1,5 u 1,5—3,2) x uccnemyemoit xuaxoctu ¢ pH= 1,5...3,2 3enenas okpacka
MHIMKATOpa MepeXxoauT B puoneroByro. KpacHas okpacka METHIOBOTO OpaHkeBoro mpu pH
=3,0...4,4 nepexonurt B xkentyro. Cune-puoneroBas okpacka KOHIo kpacHoro npu pH =
3,0...5,2 mepexoaut B KpacHyto. [|jisi mpoOBEPKH KUCIOTHOCTHU BBITSKEK (IUAIM3ATOB) U JIJIsI
OpPUEHTUPOBOYHOTO orpeneneHus pH cpeapl MoxkeT ObITh UCTIONIB30BaHa Oymara,
MPONUTAaHHAS YHUBEPCATBLHBIM HHIUKATOPOM.

ITocne Toro xak YCTAHOBJICHA APKO BBIPAKCHHAA KHUCJIAsd PECAKI U BBITSAKCK U3
OHOJIOrTYECKOro Marepurajia ujinl Auajin3aToB, HIPOBOAAT UCCICIOBAHUC OTUX )I(HZ!KOCTGﬁ Ha
HaJINn4uec aHNMOHOB CCpHOfI, 3.30THOI>'I, COJISHOH U APpYyrux KHCJIOT.

Oo6HapyxeHue cyiabhaT-uOHOB, XJIOPHI-HOHOB U HOHOB JAPYTUX KUCIIOT B BBITSKKAX
(Imanu3aTax) eie He SIBISETCS JOKa3aTeIbCTBOM OTPABIICHUN CEPHOI, COJITHOM WK APYroi
KHCIIOTOHM. DTO OOBSICHSCTCS TEM, YTO AHHOHBI YKA3aHHBIX KHCIIOT MOTYT OBITh B OpraHU3Me
KaK COCTaBHas 4YaCTh OPraHOB U TKAHEH.

,Z[J'ISI J0Ka3aTcJIbCTBa OTpaBJ'IeHI/Iﬁ MHHCPAJIBbHBIMH KUCJIOTAMHA HGO6XOJII/IMO OTOIrHaTh UX U3
AUaJIn3aToOB. HpI/I 9TOM OTIOHAIOTCA TOJIBKO CBO60,I[HBIC KHUCJIOTHI. m 9THUX KHCJIOT,
MOCTYIIMBIINEC B BBITAKKH U3 UCCIICAYCMBbIX O6’I)€KTOB, HE ICPETOHATOTCA. YuuteiBas TO, YTO
CCpHad U a30THAA KUCJIOTBI IEPECTOHAIOTCA IPU OTHOCHUTCIIBHO BBICOKOM TEMIICPATYPE,
BHa4YaJIC OTU KUCJIOTBI ICPEBOJAT B Oounee JICTYUHNEC COCANMHCHUA, KOTOPBIC B IMTPOLIECCE
NEPCTOHKH JICTKO NMEPEXOAAT B AUCTUILIATHI.

5. MiumiocTpaTUBHBII MaTepHaJI: CIaiiIbl, TaOIHUIIbI
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17. TlnerenéBa, T. B. Tokcukomnormyeckas xumusi: yueOnuk / T. B. Ilnerenéra, A. B.
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6. KontpoJibHbIe BONMPochI (00paTHAS CBSI3b)

1. Yto 03HavaeT HANpaBJICHHBIN aHAIN3 HA AJIKAJIOU]IbI?

2. Kakum MeToI0M MPOBOAAT U30JMPOBAHUE ATKATIOUIOB M3 OMOJIOrMYECKOr0 MaTepralia mpu
HarpasiieHHOM X TA?

3. Kak mpoBoautcs TCX CKpUHUHT Ha aJIKaJlOUIbI?

4. Ha yemM OCHOBaH MPUHITUI JEHCTBHSI OOIIEATKATIONTHBIX OCAAUTEIBHBIX peakTHBOB? Ux
UyBCTBUTENHEHOCTD U CIEIU(UIHOCTb.

5.  MUKpOKPUCTAIIIOCKONMMYECKAE PEAKIMM Ha  alKaJouJbl. TeXHWKa WX HCIOJHEHUS,

YYBCTBHUTEIBHOCTh M CEIIM(DPUIHOCTb.

6. Peakiuu oOKpalivMBaHHWs Ha ajdKaJoubl. TE€XHUKA WX WCHOJHEHUS, YYBCTBUTEIBHOCTh M

CHenru(UIHOCTb.

7. MeTopl KOJIMYECTBEHHOTO OnpeeieHus akaionaoB B XTA?
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1. Tema - BBeneHue B KIMHHUYECKYI0 TOKCHKO0JI0THI0. Poib XTA B IMarHocTuke oCTPbIX
OTpaBJICHUI.

2. Heﬂb: O3HaKOMHTh CTYICHTOB C KJIMHAYECKOM TOKCUKOJIOTHEH ee 3aga4aMi, XapakKTepom
OCTPBIX OTpaBHeHHﬁ, HUX IpUYrHaMU U opraHmauHeﬁ OKa3aHus CHCHH&HI/ISHpOBaHHOﬁ oMo
IIPpU OCTPBIX OTPABJICHUAX.

3. Te3ucel Jekuun

B Haie BpeMsi HHTEHCUBHOTO Pa3BUTHUS XUMUYECKON U (hapMalieBTUUECKON NMPOMBIIIIEHHOCTH
BCE HOBbIE XMMHYECKHE BEIIECTBA BHEPSIOTCS B )KU3HEAEATEIbHOCTh YeaoBeka. OHM MpU3BaHbI
00JIerYnTh KU3Hb U OBIT, CIIOCOOCTBOBATh YPOXKAMHOCTH CEIbCKOXO3SWCTBEHHBIX KYJBTYP,
OKa3blBaTh BIIMSHUE HAa COXPAHEHUE 3JI0pOBbs W YCTPaHEHUE CTpaJaHUi dYeJIoBeKa OT
paznuuHbIX Oosie3Hel. Ilpu ompeneneHHbIX e YCIOBHUAX MHOTME U3 XMMHMUYECKHX BEIIECTB
OKa3bIBalOT HEOJIArONpPUATHOE BIIMSHUE HA OPraHM3M, BBI3BIBAIOT OTPABJICHUS pa3IUYHON
TSKECTH, CTAHOBATCS ONACHBIMU JUIsl XKU3HU. [loTeHlIMalbHbIE BO3MOKHOCTH OTpaBJICHUN
3aJI0KEHbI B IIMPOKOM HCIOJIb30BAHUU XMMUYECKUX CPEJCTB B MEAULIMHE, IPOMBIIUIEHHOCTH U
OBITY, B IOCTYITHOCTH PA3JIMYHBIX XUMUYECKUX BEILECTB UIMPOKUM CJIOSIM HACEJICHUs, HE BCEraa
JIOCTATOYHO 3HAKOMBIM C TOKCHYECKMMHU CBOWCTBAMM CpPEICTB, IPUMEHSEMBIX B KauecTBE
JIEKapcTB, MECTULUAOB, IIpenapaToB ObBITOBON XMMHH, B MONBITKAX caMoJieueHud U T. . Hayka o
MeXaHU3Max JEUCTBHS 0B Ha OPraHU3M, METOJlaX AMArHOCTHMKH, JICUEHUS M NPOPHIAKTUKU
OTPABJICHUM, a TakKe IPUHIMIIOB HEOTIOXKHOW MEIMIMHCKOM IOMOIIM TPH OCTPBIX
OTpaBJICHHUSIX — TOKCUKONorus (OoT rped. toxikon — sa, logos — ydeHue) — wu3ydaer
TOKCUYHOCTh BEILLECTB U OIpENesieT UX YPOBHH, Oe30macHble i yenoBeka. [l Bpaya ao0oi
CHELHATbHOCTH 0053aTeNbHBIM SIBJIIETCSI 3HAHUE OCHOB TOKCUKOJIOTHH. Tokcuueckoe JeiicTBue
KCEHOOMOTHKOB paccMaTpUBAeTCsl KaK NaTOJOrHs, CBS3aHHasg C HapylleHueM (YyHKIUU
FOMEOCTAaTHUYECKUX CHCTEM pa3HbIX YpOBHEH. Biusas Ha MOJIEKYJSpHBIE MEXaHU3MBbI
(GYHKIIMOHUPOBAHUSI OMOXMMMYECKUX CHCTeM (penentopsl, (epMeHTbl, OHOJOTHYECKHE
MeMOpaHbl), TOKCHYECKHE BEIIEeCTBAa HAapyIIalOT Mpouecchl romeocrasa. Ilo manneim BO3
00JIbHBIE C OCTPBIM OTpaBIEHUEM COCTABISIIOT 15-20 % Bcex JuIL, SKCTPEHHO NOCTYMAIOIINUX Ha
CTallMOHAapHOe JedyeHue. lcxon oTpaBieHUs 3aBUCUT OT TOrO, HAacKOJbKO OBICTpO Oyner
MOCTaBlieH JuarHo3, 5(Q(EeKTUBHO M IIeJIEHANpPaBIE€HHO OKa3aHa MEAMIIMHCKas IOMOIIb
nocrpaaasmeMy. MeaunuHcKass 1 XMMHUYECKasi COCTABISIOLUINE TOKCUKOJIOIMH TECHO CBSA3aHbI
Mexy co0oil. ToNbKO C MOMOIIBIO XMMHYECKHX METOJO0B MOYKHO MPOHU3BECTH OINpeiesieHue
TOKCUKAHTOB W IIOCTaBUTb OKOHYATENIbHBII AMArHO3 OTPABICHUS. XHUMHYECKHE aclEeKThl
TOKCUKOJIOTHH (TOKCHKOJMHAMHUKA, TOKCUKOKUHETHKA, ONPEIeIeHNe KCEHOOUOTHKOB) SIBJIETCS
IIPEIMETOM TOKCHUKOJOTMYECKONH XMMHMH. TOKCHUKOJIOTMUYECKAs XUMHUS — HayKa O XUMHUYECKHX,
buznyeckux, PU3NKO-XUMUUYECKHX U OMOJIOTMUECKUX METOAAaX M30JIMPOBAHMSI, OOHAPYKEHUS U
KOJIMYECTBEHHOTO ONPEIEIICHUs SJOBUTBHIX U CHWJIBHOAECHCTBYIOUIMX BELIECTB, NMPOIYKTOB HX
MPEeBpaIeHU B TKaHAX M KUJIKOCTSAX OpPraHu3Ma, a TakKe B OKPYKaIOLIUX uYeloBeKa cpeie U
npeaMmerax (Boja, MOYBa, BO3JYX, MHIIEBbIE MPOAYKTHI, JIEKApcTBa U T. 1.). Pemenue 3amau
KIIMHUYECKON TOKCHKOJIOTHYECKON XUMUU (M30JIMpOBaHUE, OOHAPYKEHUE U OIpe/IeJICHHE S]I0B B
JKUBOM OpraHM3Me€) HalpaBlI€HO, B MIEPBYIO O4YEpEb, HA JUArHOCTUKY OTPABIEHHUI U OKa3aHHE
3¢ (eKTUBHON MOMOIIM MOCTPAJaBIIEMy, HA MOHUTOPHHT JICYEHUS] OTPABJICHUH, a TaKKe Ha UX
IpENyNpexXICHUE.
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4. NnocTpaTHBHBII MaTePHAJI: CIIAiIbl, TAOJIUIIBI

5. JlutepaTtypa

OCHOBHAsI:

OCHOBHAasl:

20. Ilnerenéra, T. B. Tokcukonormueckas xwumwus: yueOHuk / T. B. Ilmerenéra, A. B.
Ceipoemikus, T. B. MakcumoBa; mox pea. T. B. [lnerenéBoii ; M-Bo 00pa3oBanus u Hayku PO.
--M. : I'ODOTAP - Meana, 2013. - 513 c.

21. IykipOekoBa, A. b. TOKCHUKOJIOTHSIIBIK XUMHSI: OKYJIBIK . - AiMaThl: OBepo, 2013.-410 6.

22. CepuxbaeBa A.JI. TOKCHUKOJOTHSUIBIK  MaHBI3IbI  JOPUIIK  3aTTapAblH ~ XUMUS-
TOKCUKOJOTHUIBIK Tangaybl. OKy Kypansl — [lIsiMkenT, 2023. — 1446.

JOTIOJIHUTEIbHAA:
25. Opnabaesa C.K., CepuxbaeBa A.[l., MupcoaroBa M.A. MenoKCUKaMHBIH XUMHSI-
TOKCHKOJIOTHSUIBIK ~ Taljay  oiCTEeMENepi/FhUIBIMU-METOMUKANBIK — Kypan.-2021.-100 6.
(yrB.Yuenbim coBetom FOKMA, npotokon Nel, 25.08.2021).

26.  Opmna6aesa C.K., Cepukbaena A.Jl., AnteiaOek 1. T. «AneTraMunpu/;
XUMUSA-TOKCUKOJIOTUSUTBIK MaHbI3bI JKOHE TajIaybD»/FbUIBIMU-METOAUKANBIK Kypan.-2022.-102 6.
(ytB. Yuenbim coBetoM FOKMA, mpotokon Nel3, 29.06.2022).

27. Cpay6aes, E. H. ©OHaipicTik TOKCHUKOJIOTHS HETi3l. OHAIPICTIK ylap ’KoHE yJIaHyjlap: OKy-
omicTeMenikkypai /. - Anmatel :9Bepo, 2014. - 156 Ger.

28. COoT-XMMMSUIBIK caparitay >koHe aHaJIMTUKAJBIK JUarHOCTHKA: OKy-daicTeMenik Kypain / C. K.
Opnabaesa [x.0.]. - Anmatsl :9Bepo, 2016. - 280 oer. c.

3J1eKTPOHHBbIE Y4eOHMKH:

61. XuMHAIBIK KayiOTep MEH YBITTBUIBIKTap. XUMUSJIBIK 3€pTXaHalarbl  Kayllci3liK
YCTaHBIMAAPHI [DNIEKTPOHHBIN pecypc] :0KyKypasibl = XUMHUYECKUE OMACHOCTH U TOKCUKAHTHI.
[Tpuniuns! 0e30MacHOCTH B XUMHUECKOW j1aboparopun : yuebHoe nocobue / Y. M. Jlarxaes. -
DIIEeKTPOH. TEKCTOBBIE J1aH. (67.9M0). - M. : "Jlutrreppa", 2016.

62. A.U. XKebentseB Tokcukomornueckass XuMus. (B AByX 4acTsX).-yd.mocooue[ DIeKTpOHHBIN
pecypce]/ A.N.KebGentsen/ Burtebck.-BuTtebck: BI'MYV,2015.-415 c.
http://elib.vsmu.by/handle/123/4271

63. XumMHUecKkue OMacHOCTH M TOKCHKAHTHL [IpHHIMIBI 0E30MacHOCTH B XHMHYECKOH
nabopatopun [DnekTpoHHBIN pecypce] : yueOHoe nmocobue / JI. B. EBceeBa [u np.]. - DnekTpoH.
TeKCTOBbIE faH. (47,2M06). - M. : "Jlutreppa", 2017. - a1. onr. auck (CD-ROM).

64. TOKCHUKOJOTHMSJIBIK XHMHSJAH COX YHBIMIACTBIPY JKoHE Oaranay OapbICBIHIAFbl oJlic-
tocinmep/ b. A. Ypmames, 1. A. Myp3anoBa, A. O. ConoexoBa // OKM®A xabapmisichl. - 2014.
- Ne3, T.2.

65. Baitzonganos T. Tokcukonornyeckass XuMusi: yaeOHUK . -1 yactb.— AnmaTsl: OBepo,2020. -
240 c.https://www.elib.kz/ru/search/read_book/58/

66. Baitzonmanos T. Tokcukonornyeckass XuMusi: yaeOHUK. - 2 yacTb.— AnmaTsl:DBepo, 2020. -
268 c.https://www.elib.kz/ru/search/read_book/60/

67. Baitzonmanos T. Tokcukonornyeckass XuMus: y4eOHUK . - 3 yacTb.— AnMaTsl:OBepo, 2020. —
252 c.https://www.elib.kz/ru/search/read_book/61/

68. [ykipoekoBa A.b. Tokcukonorusuiblk xumus: okynblk/ A.b. IllykipOexoBa. - Anmartsr:
XKUIC «2Bepor, 2020.- 5006.https://www.elib.kz/ru/search/read _book/635/
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69. Baizoldanov T.Toxicological chemistry: Lecture Course: the second ed., added
andimproved / S.A. Karpushyna, 1.0. Zhuravel, T. Baizoldanov, Baiurka S.V.-Almaty: Evero,
2020.— 216 p.https://www.elib.kz/ru/search/read _book/2800/

70. E.H.CpaybaeB, C.P.)KakenoBa, H.VY.IlluatacBa. DapmMakoJIOTHUsi TOKCHKOJIOTHSACHIHBIH
Heriznepi. OHmipicTik ynap jkoHe ynaHymap. OKy-oIicTeMeNiK Kypal. — AJMaTrbl. «9Bepoy
6acmacsl, 2020. - 156 6et.https://www.elib.kz/ru/search/read book/312/

6. KonTpoJibHbIe BOMPOCHI (00paTHas CBA3b)
1. Kiunuyeckas TOKCHKOJIOTHS, 3a7a9d U OCHOBHBIC Pa3JICIbl.
2. PacmpocTpaHEHHOCTh OCTPBIX OTPABJICHUMN, XapaKTep, IPUIUHBI.
3. Opranmzanys oka3aHus CleNUaTu3HPOBAHHON ITOMOIIU IIPH OCTPBIX OTPABIICHUSX.
4. Meroabl 1€3UHTOKCUKAIIMOHHOW TEepaIuu.
5. Kakumu 1okyMeHTaMu perfiaMeHTUPYETCS aHATUTHUECKas TMarHOCTUKA OCTPhIX
OTpaBJICHUIA?

1. Tema: AHaJuTHYeCKasi TUATHOCTHKA OCTPBIX OTPaBJeHUii okcuaoM yriaepoaa (11).

2. Ileab: O3HaKOMHTD CTYICHTOB C aHATUTHYECKOW JUATHOCTHKON OCTPBIX OTPaBICHUN
okcuzom yriepoaa (11).

3. Te3ucel Jekuun

Momnookcup yriepoaa (CO, yrapHblii ra3) - O€CIIBETHBIN T'a3, B YUCTOM BUJIE HE UMEIOIIHI
HU 3amaxa, Hu BKyca. Ero monexymnsapssiii Bec 28,0, ynensHsiii Bec 0,967 u oH jerde Bo3nyxa.
Monookcu yriaepoja B BoJie OYTH HE pacTBOpsieTcsl. ['OpUT CHHEBATHIM IJIaMEHEM.

MoHookeua yriaeposna BXOJIUT B COCTaB psiia ra3oBBIX cMecell, oOpasyromuxcs Ha
MIPOU3BOJICTBE. DTO CBETUJILHBIN, BOASHON, JOMEHHBIN, T€HEPATOPHBIM, KOKCOBBIM ra3bl, a TAKKe
B3pbIBHBIE Ta3bl, B KOTOpPBbIX cojepxkurcs 1o 60 % wmoHookcunma yriepoma, 20-25 %
yraekucioTsl, 15-20 % auTporaszoB u 5-10 % apyrux razos.

Henpodeccnonansnomy Bo3neiictauio CO mojBepraroTcst KypuibIIUKY Tabaka.

ITJIK 1715 MOHOOKCH 1A YTJIEpPOJa B BO3AyXe pabounx moMelieHuii coctasuser 20 Mr/m>.

Hmeer mecTo BbICOKas WHAMBMIYyalbHas BapuaOeIbHOCTb UYBCTBUTEIBHOCTH JIIOJCH K
MOHOOKCHUAY YIJIepoJia: TaK, U3BECTHO, YTO MHTOKCHUKAIIMIO JIErde MEePEeHOCST KEHIIUHBI, YeM
MY’KUMHBI, OTMEYEHA TIIOBBIIIEHHAs pPE3UCTEHTHOCTh y JAE€Ted B Bo3pacTte 10 | roma mo
cpaBHeHHIO co B3pociabiMu. Conepxanue B Boszayxe 0,1 % CO mnpuBOAWT K TSHKEIBIM
OTpaBJICHMSIM, BABIXaHHE BO3ayXa, copepxaiiero 0,2 % CO, npuBOANUT K CMEPTH B TEUEHUU 5-6
4yacoB, a npu KoHueHTpauu 0,5 % - cmepTh HacTynaeT yepe3 20 MUHYT.

MoHookcu yriaepoaa NoCTylaeT B OPraHU3M 4EpPEe3 JbIXaTeNIbHbIE MYTH, U BBIAEIAETCS
00paTHO C BBIBIXaEMBIM BO3TyXOM.

[TaTorenes. [lonanas u3 nerkux B kKpoBb, CO NPOHUKAET B 3PUTPOLMUTHI, U BCTYMAET BO
B3aUMOJICHCTBHUE C JKETIE30M reMOoTIo0nHa, 00pasyst CTOHKOE COeTMHEHHE KapOOKCUTEMOTII00NH
(HbCO). UzBecTHO, 4TO Kaxablii TpaMM remMoriobuna crnocodeH cBszath 1,34 mu Oz umm CO.
Opmnako "cpoacTtBo" remorioOuHa K MoHOOKcHuay yriepoaa B 200-300 pa3 Gombiie, yeM K
KHCIIOPOJly, TOXTOMY  OOpa30OBaHHWE paBHBIX  KOJMYECTB  KapOOKcWreMorioOWHa U
OKCUT€MOTJIOOMHA TPOUCXOJUT B KPOBH COOTBETCTBEHHO IIPH COJEPKaHUU MOHOOKCH[IA
yriaepoaa Bo BaeixaeMoM Bo3ayxe B 0,07 % npu ogHOBpEMEHHOM cofepxkaHuu kuciaopona 20,9


https://www.elib.kz/ru/search/read_book/2800/
https://www.elib.kz/ru/search/read_book/312/

9b SOUTH KAZAKHSTAN
5_'59’79_"\ MEDICAL
aln, ACADEMY
LY/ AO «lOxHo-KasaxcTaHcKas MeaMUMHCKaA akanemMus»

ONTUSTIK QAZAGQSTAN

MEDISINA

AKADEMIASY

«OHTycTik KasakcTaH meanuuHa akagemuscol» AK

Kadenpa papmaneBrnaeckoii 1 TOKCHKOIOTHIECKOH XIMUN 044-55/

JIexIMoHHBIN KOMIUTEKC IO TOKCHKOJIOTHYECKOH XUMHUH-1 1 cTp u3 65

%.. Bor mouemy nipu noBblienn kKoHueHtpanuu CO Bo BabixaemoM Boznyxe cBeimie 0,07 %
OKCHUTEMOTJIOONH TIpeBpaimaercs B KapOokcuremornooun: HbO + CO = HbCO + O2.
OOpa3oBanne KapOOKCHUTEeMOTTIOOMHA TPHUBOJUT K TOPMOXKCHHIO OKCHUTEHAIMU TeMOTJIOOWHA,
HapyIIEHUIO €T0 TPAHCTIOPTHON (QYHKIIUU U PA3BUTHIO TeMUYeCKOi runokcuu. [Ipu Hammyum 0,1
% CO Bo BABIXacMOM BO3/yXe B KPOBH MOKET 00pa3oBaThcs 10 50 % kapOOKCUTeMOTI00rHa.

Kapb6okcuremorinoO6uH siBisieTcst CTOMKUM coefiuHeHreM. Ero nucconuanys npoucxoauT B
3600 pa3 wmenmneHHee, dYeM pacuielyieHHe oOKcuremoriobuna. CKOpPOCTh IUCCOIUAIIIT
KapOOKCUTeMOTrJI00MHA YBETUUUBACTCA MPU YBEIMUEHUU COAEPKAHUS KUCIOPOa, YIIIEKUCIOTHI
WJIM CMECH 3THX Ta30B BO BJBIXa€MOM BO3JIyX€.

OO6pa3oBanue KapOOKCUTeMOr00MHA MPUBOAUT K CHIKEHUIO KOJIUYECTBA TeMOTJI00nHa,
YYacTBYIOUIETO B TPAHCIOPTE KUCIOPOJA, M 3aMEIJICHUI0 AMCCOLMAlMM HMMEIOIErocs
OKCUTE€MOTTIO0MHA, YTO MPUBOJUT K PA3BUTHIO TEMUUYECKOI TUTTOKCUH.

Kpowme toro, CO neiicTByeT Ha TKaHEBble OMOXUMUYECKUE CUCTEMBI, COJEPIKAIIHE JKEIE30
- muornobun (ero cpoactBo k CO B 50 pa3 Bbllle, 4eM y KHUCIOpOJa), IUTOXpOoM Paiso,
HUTOXpOMOKCHIa3y, uuroxpoMm C, mepokcuaasy © Karajasy, a Takke Ha (QEepMeHTHI,
y4acTBYIOIIHE B Ipoliecce OMocuHTe3a NOPHUPHUHOB.

B marorenerudyeckom mMexaHu3zMe XpoHUueckord MHTOKcUKAuu CO BaKHYIO POJIb UTPAET
YBEJIMYEHUE HETEeMOIJIOOMHOBOTO JKelie3a IUIa3Mbl, KOTOpoe o0iamaer Oonee BBICOKUM
CPOACTBOM K MOHOOKCHJY YIJIEpoja, 4eM Keje30 remorioduHa u, cssbiBas CO, sBisgercs
3alUTHRIM Oydepom, mpeaynpexaariuM o0pa3oBaHie KapOOKCUTeMOTI00HHa.

B wMexanuszme pa3BUTUS TOpaXEHWH HEpBHOM cuCTeMbl npu HHTokKcuKanusax CO
OCHOBHYIO pOJib OTBOJST TMIIOKCEMUU U OJHOBPEMEHHOMY HEMOCPEACTBEHHOMY neiicTBuio CO
Ha ()EPMEHTHBIE CUCTEMbI HEPBHOM TKaHH, YUaCTBYIOIINE B OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
poreccax.

B maranoroanatomuueckoil kaptuHe ocTpoil uHTOKcukaiuu CO HaOmOmalTCs B
OCHOBHOM DAaCIIPOCTPAHEHHbBIE U3MEHEHUS B CTEHKAX Pa3jIMUHbIX COCYAOB, COMPOBOXKIAIOIITUECS
MOJITHOKPOBUEM OPTraHOB, CTa3aMH, KPYIMHBIMH M MEJIKHUMHU KPOBOHM3IUSHUSMU, TPOMOO3aMH, a
TakkKe JUCTPOPUUECKIMH U3MEHEHUSIMU U HEKPO3aMH BO MHOTHX OpraHax M cucTeMax (B KOXe,
MBIIIIIIaX, MO3TOBBIX 000J0YKAX U PA3IUYHBIX OTJEIaX FOJIOBHOTO U CIUHHOTO MO3Ta).

OcTpas MHTOKCUKAIIMsI MOHOOKCHIOM YTJIEpOJIa.

[To xTMHUYECKON KapTUHE PA3THYAIOT YeThIpe (POPMBI:

1. 3ameqienHas (TUIHYHAS)

JIBE aTHITHYHBIC:

1. CunkonanbHas

3. Ditdopuueckas u

4. Anomyiekcuieckasi.

Jns onpenenenns CO B KpOBH MOXKHO HCIIOJIB30BaTh PA3IMYHBIE METO/IbI, BKIIIOUAsI
MpeABapUTENIbHBIC TTPOOBI, CIIEKTPO(HOTOMETPHIO, TA30BYIO XpoMaTorpaduio U CrieIHaIbHBIC
meToel. Onpenenenre CO B kpoBU poBoAsT 160 mo CO, 1100 BBIAENAIOT U3 MPOOLI KPOBU
razoopasznyro cmeck CO, CO,. O,, N.. U3MepsIOT KOJIMYIECTBO Ta3a U TEM WU UHBIM CIIOCOOOM
YCTaHABJIMBAIOT COJiepKaHue B HeM okcupa yriaepona (11).

IIpeosapumenvhvie memooul ucciedosanus (xumuvecxue). [Ipu BEIOTHEHUH
HIKCYKA3aHHBIX peaKluii apauieIbHO UCCIEIYIOT IBa 00pa3iia — KPOBb, HE COJIEPKAIIYIO
HbCO u kpoBb MocTpagaBIIiero npu oTpaBieHUU. B oOpa3ibl 700aBISIOT OJJUHAKOBBIC 00bEMBI
PEaKTUBOB M HAOIIOAAIOT 32 H3MEHEHUEM OKpAacKu. MI3MeHeHNe OKpaCKU MTPOUCXONUT TOJIBKO B
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oOpasiax ¢ HopMaiabHON KpoBbi0. OKpacka 00pa3ioB KPOBH MMOCTPAABIIETO MPU OTPABICHUN
HE U3MEHSETCS WM U3MEHSAETCS HE3HAUUTEIIBHO.

Dkrcnpecc-mecmsl, WIH MPOOBL, TPOBOAST HEMOCPEACTBEHHO HAa MECTE IIPOUCIIECTBHSI UITU
Cpa3sy mociie MOCTYIUICHHUS MOCTPaAaBUIETO B KIMHUKY. Lerab — OBICTPO yCTaHOBHUTH HAJIMUKE
HBCO.

Cnexmpockonuueckuii Memoo. B 0CHOBY CIIEKTPOCKOITUYECKOT0 (MUKPOCTIEKTPAILHOTO)
aHaJIM3a MOJIOKEHO CBOMCTBO TeMOrfIo0MHa U €0 MPOU3BOIHBIX MOTJIOUIATh CBET ONpeAesIeHHOM
JUIMHBI BOJIHBL, IO3TOMY IIPU ITPOXOKIEHHUHU JIyda CBETA YEPE3 PacTBOPHI, COJIEPIKaLIIE
reMOIJIOOHH IIJTH €T0 MPOU3BOJIHBIC, B CIIEKTPE MOSABISIOTCS TEMHBIE TIOJIOCHI MOTJIOMICHHUS,
pacroyio’keHHBIE B ONPEACICHHON YaCTH CIEeKTpa ISl KaKAO0TO IPOU3BOJHOTO IreMOTIO0nHAa.
CriekTpanbHbId METOJT ONIPaBbIBAET ceOsl TIPU UCCIIeIOBaHNU KpOBH, coaeprkareii 10—30 %
kapbokcuremorinobuna. B cy1e0HO-MEAUITMHCKOM MTPAKTUKE JJIST TOTO MOJIb3YIOTCS
MUKPOCIIEKTPOCKOIIAMU — MPUOOpaMU, PEICTABISIIOIIUMU COO0H CIIEKTPOCKOTI, COSTUHEHHBIN
¢ okynsapom. Okcuremornooud (HbO) nmeeT B BUIUMON 4acTH CHEKTPa JBE MOJIOCHI
norJiomieHus npu A 589— 577 u A 556—536 HM, BoccTaHOBIIeHHBIH TemorioouH (Hb) nmeer
OJIHY TI0JI0CYy ToromeHus mpu A 596—543 am, HBCO — 2 nonocer mpu A 579—564 u A 536—
523 um.

T'azoxpomomozcpaghuueckuii memoo

["a3oBast xpomaTorpadus sBISE€TCS JOCTATOYHO MPOCTHIM U MPSIMBIM METOIOM
onpenenenus ooduero konuyectsa CO B kpoBu. BeicBoboxaenue CO u3z HHCO kpoBu
JIOCTUTAETCsS OOBIYHO J00aBICHUEM PACTBOPOB HATPHsI KapOOHATA MIIM HEKOTOPBIX APYTHX
BenlecTB. ['a3oBas gaza BBoauTCA B XpomaTorpad, CHaOKEHHBIN JETEKTOPOM I10
terutonpoBoaHocTy. Konuentparnus CO onpenensiercs Mo KanuOpoBOYHOMY IpaduKy mocie
pacuera 1uiona M nuka. Pe3ynpraTel MeTo1a JocToBepHBI pu KoHueHTpauun HbCO 30—
100%. Omunbka npu UCHoIb30BaHUU MeTo1a cocTaBiseT 10%.

CwmeprenbHas konneHTpanust HbCO B kpoBu cocTaBisieT B cpenHeM okoiio 60%, HO MOXKeT
kosiebatbest oT 40 1o 80% u Goree, 4To 00YCIOBIEHO BIMSHUEM BHELIHUX YCIOBHUH U
0COOEHHOCTSIMU opranu3ma. [Ipu ocBueTEILCTBOBAHMUH JIUII, TIepeHecnx otpasienue CO,
HY)KHO UMETb B BUJy, YTO IIPY NHTOKCUKALIMU CPEIHEN CTENIEHU B TEUEHUE IIEPBOTO Yaca
BBIJIETISIETCS] OKOJIO NOJIOBUHBI ocTynuBiiero B opranuizM CO. [lonHoe ocBobok1eHNE
opraausma ot CO Hactynaet ciycts 10—12 4, HoO MoxXkeT 3araruBarbcs u 10 24 4. [lpn
obHapyxeHuu B kpoBu Tpyna menee 60% HbCO neobxoanmo npoaHain3upoBaTh
[aTOJIOT0aHArOMUYECKUE IaHHbIE U 00CTOATENbCTBA OTPABJICHHUS, UTOOBI 000CHOBATH
3aKJIFOYEHHUE O IPUUNHE CMEPTH.

4. UnocTpaTUBHBIN MaTepPUAaJI. CIai bl, TaOIUIIbI

5. JIuteparypa

OCHOBHAA:

OCHOBHAA:

23. Ilnerenéra, T. B. Tokcukomormueckas xumus: yueOHuk / T. B. Ilnerenéra, A. B.
Cripoemikus, T. B. Makcumona; noj pen. T. B. [Tnerenépoit ; M-Bo ob6pazoBanus u Hayku PO.
--M. : TOOTAP - Meana, 2013. - 513 c.

24. IlyxipGekoBa, A. b. TOKCHKOIOTHSIIBIK XUMUSL: OKYIBIK . - AnMathl: DBepo, 2013.-410 6.

25. CepuxbaeBa A.JI. TOKCHUKONOTHSUIBIK  MaHBI3Ibl  JOPUTIK  3aTTapAblH  XUMHSI-
TOKCHKOJIOTHSUTBIK Tanaaybl. Oky Kypanbl — [lIsiMkenT, 2023. — 1446.
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29. OpnabaeBa C.K., CepukbaeBa A.Jl., MupcoaroBa M.A. MeNOKCHKAMHBIH XUMHUS-
TOKCHKOJIOTHSUIBIK ~ Taljay  oMiCTeMelNepi/FhUIbIMU-METOMMKANBIK  Kypan.-2021.-100 6.
(yrB.Yuenbsim coetom FOKMA, npotokon Nel, 25.08.2021).

30. OpnabaeBa C.K., CepuxbaeBa A.Jl., AnteiOek J[.T. «AneramMunpun:
XUMUSA-TOKCUKOJIOTUSUTBIK MaHbBI3bI JKOHE TalIaybD»/FEUIBIMU-METOANKANBIK Kypan.-2022.-102 6.
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1. Tema - AHaJIUTHYECKAS TUATHOCTHKA OCTPBIX OTPABJIEHHUH JIeKAPCTBEHHBIMU
npenaparamu

2. Heab: O3HaAKOMUTH CTYJCHTOB C METOJUKAMU aHAIUTUYECKON TUATHOCTUKHU OCTPHIX
OTPABJICHUI JIEKAPCTBEHHBIMH IIperapaTaMu

3. Te3ucekl JeKuun

[Ilupokoe NpUMEHEHHE JIEKAPCTBEHHBIX CPEJICTB B COBPEMEHHOH MeEIMLIMHE CO37aeT
BO3MOXXHOCTH JUIsSl OCTPBIX OTPABJIEHUI B pe3yibTaTe HENPABUIBLHOTO UCIOIb30BAaHUS JIEKAPCTB
B LIEJIIX CAMOJIEUCHMSI U CYULIMIAIbHBIX TOIBITOK.

OcTtpble oTpaBiIeHUS JEKApCTBAMU 3aHUMAIOT BEJYILEE MECTO CPEIU ObITOBBIX MHTOKCHUKALIUNA B
OOJIBIIMHCTBE CTPaH MUPA, OCOOEHHO Y A€Tel, U NPeACTaBISIIOT TAXKEIYo (HopMy NaTOIOIHH.
JlnarHocTuka OTpaBJIEHUH HalpaBieHa Ha YCTAaHOBJIEHHWE MPUPOJIBI fJa U ero kounyecrsa. OHa
CKJIaJIbIBAETCSI U3 TPEX OCHOBHBIX BUJIOB IMArHOCTUYECKUX MEPOIPUATHIL:

— KJIMHUYECKOM JMAarHOCTHKH, OCHOBAaHHOW Ha JaHHBIX aHaMmHe3a (ompoca), pe3ysbTarax
OCMOTpa MecTa MpPOMCIIECTBUS M M3YYEHUS KIMHUYECKOW KapTHHBI JJIs  BbIJICJIECHUS
cnenu(UYecKnx CHMITOMOB OTpaBJIEHHsS. DTOT BHJ JWATHOCTUKU TIPOBOAMTCS BpPAvuoOM Ha
JIOTOCIIUTAJIBHOM 3Tale WM B CTallMOHApE.

— nabopaTOpHON JMAarHOCTHKH, HANpaBJICHHOM Ha KAadyeCTBEHHOE M KOJIMYECTBEHHOE
olpesielIeHne TOKCHYECKMX BELIECTB B OMOJIOTMYECKMX CpeJax opraHu3ma (KpoBb, MoOYa,
CIIMHHOMO3TOBAs )KUJKOCTH), KOTOPast MPOBOJUTCS XUMUKAMHU-TOKCUKOJIOTAMH WJIM XUMHKAMH-
JKCIEpTaMH.

— MaToMOp(OJOTUYECKON IUArHOCTHKH, HAIpPaBJIEHHON Ha oOHapyXeHHe crenu(uuecKux
IOCMEPTHBIX TPU3HAKOB OTPABJIEHUS KAKUM-JIMOO TOKCHYECKMM BEIIECTBOM, KOTOpas
MPOBOAUTCS Cy1€O0HO-MEIUIIMHCKUMU SKCIIEpTaMHU.

Omnpeznenstoniee  3Hau€HHE B YCTAaHOBJIGHMHM  TNPUPOABI  A1a  KMMeeT JabopaTopHas
TOKCUKOJIOTMUECKasl JUarHOCTHKA, KOTOpasi UMEET 3 OCHOBHBIX HalpaBJIECHUS:

Crienuduueckue XUMHUKO-TOKCHUKOJIOTHUECKUE HCCIEIOBaHUS Ul SKCTPEHHOTOo OOHapYKEeHUs
TOKCHYECKMX BEIIECTB B OMOJOIMYECKMX CpeAax opraHm3ma (Kak KayecTBEHHO, TaK U
KOJINYECTBEHHO).

Crneunduueckne OMOXMMHUYECKHE HCCIEIOBAHMS C LEIbI0 OMNPEICNICHUs XapaKTepHBIX Jis
JTAaHHOM MaTOJIOrMK U3MEHEHUH OMOXUMHUYECKOTO COCTaBa KPOBH.

Hecnenmuguyeckue OuMOXMMHUYECKHE HCCIENOBAaHUS JJsl JIMAarHOCTUKU CTENEHU TSHKECTU
TOKCHYECKOT0 OpaykeHHsI (PYHKIMM MEUYEHH, TOYEK U IPYTUX CUCTEM.

bonee monpoOHO ocTaHOBUMCS Ha BUJaX XMMHKO-TOKCHKOJIOTHYECKOTO aHAIN3a, UCIIOIb3yeMbIX
B JIMarHOCTHUKE OCTPBIX OTPABIICHUH, U Ha TPEOOBAHUIX K HEMY.

WccnenoBanne JODKHO TIPOBOAUTHCS B MaKCHUMAJbHO KOpOTKWe cpoku (1-2 wdaca), a
UCTIOJIb3yeMble METO/IbI JIOJDKHBI 00J1a/1aTh 10ocTaTOYHOM TouHOCThIO ( 10), ciennduyHOCThIO U
BBICOKON 4YBCTBUTEIHHOCTBIO.

OTUM TpeOOBaHUSAM OTBEYAIOT (UIUKO-XUMHUECKHE METO/bl MHCTPYMEHTAIBHOTO AKCIpecc-
aHammM3a:

Tounkocnoiinas xpomatorpadus (TCX)

["azoxkuakoctHas xpomatorpadpus (I'KX)

BricokoaddextuBHas xxuakocTHas xpomarorpadus (BOXKX)

CrniexkTpaibHble METObI aHANIKM3a (CEKTpocKonus B Y D- u BuAMMON 00JacTy ClIeKTpa)

Breibop Meroma aHanmmza JAMKTYETCSS B OCHOBHOM  (PU3MKO-XMMHUYECKMMH CBOWCTBAMH
TOKCHYECKHX BEIIECTB, a TaKXe Crnoco0aMu MX W3BIECYEHHUS U3 OMOJIOTMYECKOH cpenbl,
NpEeJCTAaBICHHON Ha wuccinenoBaHue. lIpuMeHeHHE COBPEMEHHBIX METOJIOB  XHUMHKO-
TOKCHKOJIOTMYECKOI'O aHalu3a B KIMHHKE, KpOME€ OOOCHOBAaHMS KIMHUYECKOTO JHAarHos3a,
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MO3BOJISIET OCYILECTBIISATh CUCTEMAaTHUECKU KOHTPOJIb 32 JUHAMUKOW BBIBEIEHUSI TOKCHUECKUX
BEIIECTB M3 OpraHM3Ma TMpPH HCHOJB30BAHWU PA3IMYHBIX CIOCOOOB HCKYCCTBEHHOM
JETOKCHKAITIH.

Jlist  OBICTPOTO  BBHIMIOJTHEHHS JTA0OPATOPHOTO aHAlM3a HEOOXOAMMO 3HATh IEPBUYHBIN
KIIMHUYECKHM IMarHo3 OTpaBIICHHUs, YTO 00YCIIaBIMBAET 3aKa3 Ha OOHAPYKEHUE ONPEeIEHHOTO
BUJAa TOKCHYECKOro BemiectBa (0apOuTyparbl, (peHOTHA3MHBI WU T.I.). YUHUTHIBas OOJbIIOE
KOJIMYECTBO TOKCHYECKHX BEIIECTB, KOTOPhIE MOTYT BbI3BAaTh OTpaBJCHHE, HEHANpPaBICHHBIN
MIOMCK MOYKET 3aHATH CIUIIKOM MHOTO BPEMEHHU U MOTEPATH CBOE KIIMHMUECKOE 3HAYCHUE.
XHMHUKO-TOKCUKOJIOTUYECKOE HCCIIEIOBAaHHE C LEJIbI0 JAMATHOCTUKH OCTPOTO OTpPaBIICHUS
OOBIYHO TIPOBOJUTCS B CHElUadbHON jabopatopuu LleHTpa 1O J€UEHHUIO OTpPABIICHHM.
BrImonHeHUIO 3TOro UCCleJOBaHUS MIPEALIECTBYIOT CIASAYIOIINE STAIbI:

Ha nporocnuramHOM »3Tarme Ha MeECTE€ NPOMCHIECTBUS Opuraga CKOpOW IOMOILIM COOHMpaeT
BEIIIECTBCHHbBIE JTOKA3aTEIbCTBA OTPABJICHMSI, HEOOXOIUMBIE ISl XMMHKO-TOKCUKOJIOTHYECKOTO
UCCIICIOBAaHMS: MEIMKAMEHTHI (TIOPOIIKH, TaOJEeTKH, aMIylbl M JpyTue), MOJ03PUTEIIbHBIC
KUJKOCTU B cofepxkallei ux mocyne u Ap. (B 3akpbiToM Bujue). [Ipu mpoMbIBaHUM KeTyaKa Y
OOJNIBHBIX C HEPACMO3HAHHBIM BHJOM OTPABJICHUS HEOOXOIUMO coOpaTh MEPBYIO MOPIUIO
npoMbIBHBIX BOJ (100-150 mur) 1 JOCTaBUTH B CTAIlMOHAP.

B crammonape cpa3y ke mocie MOCTYIUIEHHsT OOJBHOTO 0 Havaja MH(Y3MOHHOW Tepanmuu (
BBEJICHHE PAcCTBOPOB) OTOMparOT MpoOkl KpoBH (5-10 M) u Moum (He Menee 50-100 mu). s
NPEOTBPALICHNUS CBEPTHIBAHUS B KPOBH NOOABIAIOT TemapuH (Ha 5 mul KpoBu — | Karumo
renapuHa).

Hanpasnenne nHa mabopaTopHoe ucciieoBaHue. HampaBieHHOCTP B TIOMCKE Kakoro-inbo
TOKCHYECKOTO BEIECTBAa ONPEIENAeTCS BpauOM-TOKCUKOJIOIOM Ha OCHOBAHUU:

KJIMHAYECKOW CHMITTOMATHKH,

JTAHHBIX MHCTPYMEHTAJIBbHBIX MeETOJ0B o0OcnenoBanus OonbHoro (O3I, OKI, u3MeHeHusx
KHCJIOTHO-IIIEJIOYHOTO COCTOSIHUSL KPOBH, (DUOPOOPOHXOCKOMHUH, PEHTreHOrpauu JEerkux,
MUILEBOJIA U KeIyIKa U JIp.),

a Tak)Ke aHaMHe3a M UMEIOIINXCS BEIIECTBEHHBIX JJOKAa3aTeIbCTB.

OT0 HEoO0XOAMMO Ul CYXEHHS Kpyra I0JI03PEBAEMbIX BELIECTB C II€JbI0 YCKOPEHUS
1a00paTOPHOTO UCCIIEIOBAHUSI.

XUMHUKO-TOKCUKOJIOIMYECKHI aHAIU3.

N3omupoBaHre TOKCHYECKOTO BEIIECTBA W3 OHMOJIIOTHYECKOTO MaTephalia SBISETCS IEPBBIM
ATANOM XMMHKO-TOKCHKOJIOTHYECKOT0 aHAIIN3A.

Bropoii 3Tam XHMMHKO-TOKCHUKOJIOTHYECKOTO aHaM3a — KadeCTBEHHOE JIOKa3aTelIbCTBO
TOKCHYECKOTO BEIIECTBA C MMOMOIIIBIO U3BECTHBIX XUMHUECKUX PEAKIIMNA WM UHCTPYMEHTAIbHBIX
METO/IOB.

Tpetnii sTam XUMHMKO-TOKCHKOJIOTHYECKOTO aHajh3a — KOJHYECTBEHHOE ONpeieiieHue
TOKCHUYECKHUX BEIIECTB B OMOCpEaX COOTBETCTBYIOIIUMH METOJAMH.

[Ipy XMMHMKO-TOKCHKOJIOTUYECKOM aHajJM3€ HEU3BECTHOIO sJa MCCIEJOBAHUIO CHaydaia
MOJBEPTafOT MPOOBI MOYHM C IENBI0 CY)KEHHUS Kpyra MOJ03peBaeMbIX BemecTB. s 3Toro
OPOBOJIUTCS OOLM (IpynmoBoi) Xpomarorpaguueckuii CKpUHHHI, a TakKXe IMPOBOASTCS
HEKOTOphI€ YACTHBIX KaleJbHBIX XUMHYECKMX peakuud (Ha camununatel — FeCl3, Ha
¢denotnazunsl — peaktuB FPN, conepxammii FeCl3, HC1IO4, HNO3).

[Tpn oOHapyKeHUHM KaKOW-ITHOO TPYIIIHI BEIIECTB HACHTU(UIMPYIOT OTIENbHBIC BEIIeCTBA U
IPOBOJAT UX KOJMYECTBEHHOE OTIpE/IeIeHuE.

Takoil myThb XMMHKO-TOKCHKOJIOTHYECKOTr0 aHalln3a Hanbosiee 4acTo MpUMeHsieTcs y JeTeil, rie
NPOIEHT KIMHUYECKU HEPACTIO3HAHHBIX TOKCHYECKUX BEIIECTB Hanboee BBICOK.
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OkoHYaTeNbHBIA JMArHo3 OTPaBJICHMSI CTABUT BPau-TOKCHKOJIOI HAa OCHOBAaHUHU pPE3YyJIbTaTOB
XUMHUKO-TOKCUKOJIOTHYECKOTO aHaIn3a B KOMIUICKCE C JaHHBIMH KIMHHYECKOTO 00CIeI0BaHUS
OOJILHBIX U JAHHBIX OMOXUMHUYECKOTO HCCIEI0BaHUS KPOBH.

DKcnpecc-MeTo OIIPEIEIeHNs IEKAPCTBEHHBIX BELLIECTB HA OCHOBE

xpomarorpaduieckoro ckpununra (XTC)

TouHOE yCTaHOBIIEHUE TPHUPOJBI S1a HEBO3MOXKHO 0€3 MPUMEHEHHS] XUMUYECKUX M (U3UKO-
XUMHUYECKHX METOJI0B aHaan3a. Oco0yro akTyalbHOCTh CPEeld HUX UMEIOT METO/Ibl CKPUHUHTA.
CKpHHUHT TIpENCTaBIseT Co00M CHUCTEMY MOMCKAa B OMOJIIOTMUYECKUX KHUAKOCTAX HEHU3BECTHOTO
TOKCHYecKoro BemiecTBa. OH ABJISETCS BEAYIIMM AUarHOCTUYECKUM TECTOM B 3aTPYIHUTEIBHBIX
CIIy4asiX KJIMHUYECKOW JHMAarHOCTUKH COCTOSIHMA WHTOKCHKAIIMHM, TaKHX, KaK KOMaTO3HOE
COCTOSTHUE, KOMOMHUPOBAHHOE MTPUMEHEHHUE JIEKapCTB, TIOJI03PEHUS HAa OTPaBJICHUE.

CKpHHUHT TIO3BOJISICT 32 MHHHUMAJIbHOE BpPEMS BBIIBUTH M3 OOJIBIIOTO KPyra JIEKapCTBEHHBIX
CPEIICTB OJIHO WJIM HECKOJILKO BEIIECTB U B JaNbHEHIIEM OoJiee 1[elIeHapaBiIeHHO BECTH aHAIIU3,
00 UCKITFOYUTh HATHYUE SI/1a.

JI1st CKpMHMHTA JIEKApPCTBEHHBIX BEIECTB B KIIMHUYECKOW MPaKTHKe Hanbolee MprueMiieM METOT
xpoMmaTtorpadur B TOHKOM CJIO€, KOTOPBI B COUYCTAaHHH C JIETCKTUPYIOIIUMHU pEarcHTaMu Wt
KOMIUIEKCOM MOATBEPKAAIOIINX TECTOB SBJSETCS AOCTATOYHO MHGOPMATUBHBIM M OTIUYAETCS
IKCIIPECCHOCTHIO. [IpOCTOTa BBIMONHEHUS JENaeT METOJ JOCTYIHBIM JUIS OOJBIIMHCTBA
KIIMHUKO-TMarHOCTUYECKHX JIa00paTOpHUil.

W3BecTHO, 4YTO B JKMBOM OpraHu3Me Jito0O€ JIEKapCTBEHHOE CPEJICTBO IIOJBEPraeTcs
MeTabonu3My, B pe3ysibTaTeé 4ero MOTYT MOSIBUTHCSA Oojiee aKTHUBHBIE B (papMaKOJIOTHYECKOM
OTHONICHUH coenuHeHus. OmHako, OONBIIMHCTBO JICKAPCTBEHHBIX CPEJICTB, HECMOTPS Ha
MeTabonnuecKre mpeBpalieHus, 00HapyKUBAIOTCS B OMOJIOTHYECKHUX KUAKOCTAX (B OCHOBHOM B
MOY€) B HATUBHOM COCTOSHUH. MeTa0OoJUThI, COIYTCTBYIOIIME HEH3MCHEHHBIM sJaM, B
OOJBIIMHCTBE CIy4YaeB HE MEMIAIOT MX OOHAPYKEHHUIO BBUAY JOCTATOYHO YETKOTO pa3AelieHUs
pHU XpoMaTorpagpupoBaHUH.

B XTC-ckpuHUHT, TPUMEHUTENBHO K aHAIU3Y MOYU. BXOJHT:

H3Bieuenue s110B.

Xpomarorpadudeckoe pa3aeeHUue BEIIECTB.

OOGHapyxeHre U KOJTUYECTBEHHOE OIPECIICHHE SI0B.

W3Brieyenne 110B U3 00bEKTa MPOBOASIT MPSAMOI IKCTPAKIIMEH OPraHUYECKUM PacCTBOPHUTEINEM,
HE CMEIIMBAIOIIMMCS C BOJOH. YUHTHIBAas, YTO KPYr aHAIM3UPYEMBIX BEIIECTB IMPEICTaBICH
COETMHEHUSIMU KUCIIOTHO-OCHOBHOTO XapaKTepa, SKCTPAKIMIO BEAYT CHayalla U3 KUCIOU Cpelbl
(pH 1) — nns BemiecTB KUCJIOrO, HEUTPAJbHOTO M CIa00OOCHOBHOTO XapakTepa, a 3aTeM W3
mienouHoit cpeanl (pH 11) — s BemecTB OCHOBHOTO XapakTtepa. Cpeam IKCTPareHToOB
oTJaeTcsl MpeAroyTeHre HauboJiee YHUBEpCAlbHBIM — XJopodopmy u 3¢pupy. B kauectse
DKCTpareHTa Ha MepBOM CTaauu MpUMeHseTcs dQup, Tak Kak XJI0podopM CIOCOOCH H3BIEKATh
HEKOTOPHIE COCTWHEHUS OCHOBHOTO XapakTepa (Hampumep, MPOU3BOJHBIC (HEHOTHA3WHA) W3
KHUCTIOTO pacTBOpa. Ha BTOpoOii cTamuu ucmonb3yeTcs XJopodopM (MU cMech XJIOpohopM- H-
o6ytanon 9:1). CooTHomeHrne BOIHOM U opranudeckoi (a3 o0braao coctasiset 1:2 (50 mur moun
u 100 M7 3KCTparenTa), BpeMs IKCTPAKIIUU HE MEHEe 5 MUHYT.

XTC-paznenenue JIB. B kauecTBe XpomaTorpadmueckux CHUCTEM HCIOIB3YIOT YHUBEPCAIbHBIC,
Takue, Kak:

— JIIS BEIIECTB KHUCIIOT0, HEWTpaabHOro M ciaboocHoBHOro xapakrepa — CHCI3 — areton
(9:1).

— NI BEIECTB OCHOBHOIO XapakTepa — TOJYyOJ — aleToH — 3TaHoil — 25% pacTBop
NH40H (47,5:45:7,5:2,5), koropas MOXET OBITh HCIIOJB30BaHA W JJs BEIIECTB MEPBOU
noArpynnbl. Bo3MOXXHO HCTOIb30BaHUE U JPYTUX YHUBEPCAIBHBIX CUCTEM.
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Jns oOHapy)XeHUsT Ha XpOMaTorpaMMe BEIIECTB KHCIOTHOTO XapakTtepa (0apOUTypaToB,
CAJIMIMIIATOB), @ TAKXK€ BEILECTB CIIA00OCHOBHOTO Xapakrepa ((heHOTHa3WHOB, MPOU3BOIHBIX
MUPA30JI0HA) TPOBOAT IMOCIENIOBATEIbHOE ONMPBICKUBaHUE Xpomarorpamm pactBopamu DK,
HgSO4 u FeCl3.

st oOHapy»KeHHsI BEIIECTB OCHOBHOTO XapaKTepa XpoMaTorpaMmy o0OpalaThIBAIOT pEaKTHBOM
Hparengopda. s ycuieHHs OKpacKd M HPOSIBICHUS HEKOTOPBIX BEIIECTB CIa000CHOBHOTO
xapaktepa (kodeuH) miuacTuHky oOpabarbiBaior 20% pactBopom H2SO4. Unentudukaiuio
BEIIECTB MPOBOAAT IO BeIMYMHaM Rf OTHOCHUTENbHO METYMKOB ( HCIONB3Ysl TaOJIHIBI C
BenuunHamu Rf).

3aKIII0YeHNEe O PUCYTCTBUH T€X WIIM MHBIX BEUIECTB JIEJIAIOT HA OCHOBAaHHUH pe3ynbTaToB X 1C-
UCCIIC/IOBAaHUST M TOATBEPKAAIONMUX XUMHUYSCKMX PEaKIMid, U3 KOTOPhIX Haumboiiee
YyBCTBUTEIbHBI PEAKIIUU XPOMOTCHHbBIE U MUKPOKPUCTAJUTHYECKHE.

[lpu oOHapyKeHHH JICKAPCTBEHHBIX CPEJCTB IMPOBOMAAT WX KOJIMYECTBEHHOE OIPEICIICHUE, B
OCHOBHOM  CIEKTPO(POTOMETPUYECKUM U  (DOTORIIEKTPOKOJIOPUMETPUIECKUM  METOJIAMH.
KosimyecTBeHHOE OIpee/iecHNe TOKCHYECKUX BEIIECTB B OHMOJIOTMYECKHX IKHIKOCTSX, B
YaCTHOCTH B KPOBH, JIa€T BO3MOKHOCTH YCTaHOBHUTH TSDKECTh OTPABJICHUS M KOHTPOJIHPOBATH
3¢ (EKTUBHOCTH JICYCHUS B YCIOBHIX KIMHUKH.

4. UnarocTpaTHBHBII MaTePHAJI: CIIAiIbI, TAOJIUIIBI
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andimproved / S.A. Karpushyna, 1.0. Zhuravel, T. Baizoldanov, Baiurka S.V.-Almaty: Evero,
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6. KonTpoJibHbIe BONIPOCHI (00paTHAs CBSI3b)
1. TpebGoBaHUs K XHMHUKO-TOKCUKOJIOTHYECKOMY aHAIIU3Y.
2. Bbi6op MeTon0B. HanpaBieHHOCTh aHajM3a B 3aBUCUMOCTH OT KIIMHUYECKUX JTaHHBIX.
3. OcoOeHHOCTH MTPOBEICHUS HAIPABICHHOTO aHAJIH3a.
4. Tlepeuucnure TPYIIbI TOKCUKAHTOB IPHU OCTPBIX OTPABJICHUSIX, HA KOTOPHIE IPOBOIST
XTA.
5. Meronbl aHaNIM3a IPHU SKCIIPECC-AMArHOCTUKE OCTPBIX OTPABJICHUH.

1. Tema - AHaIUTHYeCKAs] AUATHOCTHKA OCTPBIX OTPABJICHUIH HAPKOTHYECKMMH
BellleCTBAMM.

2. Heab: O3HaKOMUTH CTYACHTOB C OpraHM3alMed CIYKObl aHAIMTUYECKOW JUArHOCTHUKH
HAapKOMAaHUHU, OCHOBHBIMU JIOKyMEHTaMH, periiaMEHTHPYIOMUMHU JiesTenbHocTh X TJI u 3amauamu
XUMHUKO-TOKCUKOJIOTUYECKON CITY>KOBI TIPH OKa3aHUU HAPKOJIOTUYECKOW TTOMOIIIH, YTOOBI CTYACHT
3HaJI U MOT' pYKOBOJICTBOBAThCSI UMU B CBOEU MPAKTUUECKOU 1€ATEIbHOCTH.

3. Te3ucsl JeKuuu

Tepmunosiorusi. TepMUH HAPKOTHYECKOE CPEACTBO COACPKUT B ceO€ TPU KPUTEPHUS:
MEIUIMHCKUH, COUUANBHBIN, opuandeckuil. OHM B3aMMHO 3aBUCHMBI U B NIPaBOBOM AacCMEKTe
00SI3BIBAIOT IMpru3HaBaTh CPECACTBO HAPKOTHUYCCKUM TOJIBKO IIPpHU €AUHCTBEC 3TUX KPUTCPUCB!

- MEIMUMHCKUII KPUTEPUM - €CliM COOTBETCTBYIOIIEE CPEACTBO, BEIIECTBO,
JIEKapCTBEHHBIM  TpemapaT oOKas3bplBaeT Takoe crnernuduueckoe naeiicteue Ha [IHC
(ctuMynupyrolee, celaTUBHOE, FAJUIIOLUOHOTEHHOE U T. [.), KOTOPOE SBJISETCS MPUYMUHOM €ro
HEMEIUIIMHCKOTO TPUMEHEHNUS;
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- COI[I/IaJILHbIﬁ KpI/ITepI/Iﬁ - €ClIh 3TO HEMCIUIHWHCKOC IIPUMCHCHHUC IIPUHUMACT

TaKHe MacCIITa0bl, YTO MPUOOPETACT COMMATBLHYIO 3HAYMMOCTH;

- HOPUAMYECKHUI KPUTEPUH - €CIIU, UCXOM U3 ITUX JABYX BBIIIECKA3aHHBIX IIPEANOCHUIOK,
COOTBETCTBYIOIIass Ha TO ynojgHomoueHHas uHcTaHuus (M3 PK) sTto BemiecTBo mpusHaia
HAapKOTUYECKUM CPEACTBOM U BKJIFOUMJIA B CIIUCOK HAPKOTUKOB.

OtcyTcTBHE OAHOTO M3 3TUX KPUTEPUEB HE JA€T OCHOBAHMS NPHU3HATH JIEKAPCTBEHHBIM
npenapar WiM XUMHUYECKOE BEIIECTBO HApKOTUKOM, €CIM JaXke JTO BELIECTBO WIIU
JICKapCTBEHHBIN TIperapar MOXET SBHTHCS IMPEAMETaM 3JI0YNOTPEOJICHUS U COOTBETCTBEHHO
BBI3bIBaTh 00JIE3HEHHOE COCTOSIHUE.

TepMUH HAPKOMAHUSI ONPEACISIETCS HE CTOJBKO C KIMHUYECKHX MO3UIMHN, CKOJIBKO C
MEIUKO-IOPUJIUYECKUX W COLUMAIbHBIX [O3UIMH, NIPUMEHUM TOJBKO B TEX CIydasx
3JI0YMOTPEOJICHUS] COOTBETCTBYIOIIMMHU BEIIECTBAMH WJIM JICKAPCTBEHHBIMHU CPEJICTBAMH, €CJIU
OHHM 32KOHOM NPHU3HAHbI HAPKOTHYECKUMHU.

Tokcukomanusi - TepMHH Ui omnpezaeneHuss 00yie3HH (HO30J0TMYECKON €IMHUIIBI),
BBI3BaHHOI 3710yMOTpeOIeHHEM BEIIECTBOM WIIM JIEKAPCTBEHHBIM MpENapaToM, HE BXOIALIUM B
CIIHCOK HAPKOTHKOB.

JlekapcTBeHHasi 3aBHCHMMOCTb - 33aBHCHUMOCTb OpraHM3Ma OT HCIOJIb3yEMOro
JICKapCTBEHHOTO TIpermapara TpU €ro  3JI0yNmoTpeOsieHuu. Pa3nudyaroT I[CUXWYECKHd U
dbusznueckuil THUMBI JIEKApCTBEHHOH 3aBucuMocTU. [lonm mceumxmyeckoid 3aBHCHMOCTBHIO
MMOHUMAIOT COCTOSIHME, IPpU KOTOPOM JICKAPCTBEHHOE CPEICTBO  BBI3BIBAET YYBCTBO
VIOBJICTBOPEHUSI U  IMCHUXMYECKOTr0 ToabeMa U KOTOpoe TpeOyeT MepuoAMYEcKU
BO300OHOBJISIEMOTO WJIM TOCTOSHHOTO BBEJICHUS JIEKAPCTBEHHOTO CPEACTBA JJISI TOTO, YTOOBI
UCIIBITATh YOBOJIBCTBUE MM U30€XKaTh JUCKOMQOpTAa.

[Ton (¢u3nyeckoii 3aBUCHUMOCTBI0 TOHMMAKOT AJANTUBHOE COCTOSIHHUE, KOTOPOE
MPOSIBIISIETCS HHTEHCUBHBIMHU (DPU3UYECKUMU PACCTPONCTBAMH (CMHAPOM a0CTHHEHI[UM), KOT/1a
MPEKPAIIACTCS BBEAEHUE COOTBETCTBYIOIIETO JIEKAPCTBEHHOTO CPEICTBA.

B Tex cnmyuasx, korga OOJbHOHM, KpoMe HapKOTHKA, MPUHUMAET JPYroe JIEKapCTBEHHOE
CPEICTBO WJIM BEIIECTBO, HE OTHECEHHOE K HAPKOTHYECKUM, pe€UYb HIET 00 OCJIO:KHEHHO
Hapkomanmnu. Hanpumep, citydail couetanus mpueMa HapKOTHKA U CIIUPTHBIX HAITUTKOB.

[Tpu oCcIOKHEHHBIX AJTKOTOJIM3ME U HAPKOMAHHH aKIEHT JieaeTcst Ha Tou popme O6omesHu,
KOTOpasi ¢ TMO3WIUI COLMAIbHO-TIPABOBBIX MMeeT Ooliblliee 3HAYEHHE M, MO0 OTHOIICHUI0 K
KOTOPOH CYIIECTBYIOT O0JI€e CTPOTHE MEPHI.

4. NumiocTpaTUBHBII MaTepHaJI: CIaii/Ibl, TAOIHUIIBI

5. JIuteparypa
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6. KoutpoJibHble Bonpochl (00paTHAs CBSI3b)

1. Kakue Tpu KpUTepus COACPKUT TEPMUH «HAPKOTUIECKOE CPEICTBO» U MOUeMYy?

2. UTo 03HA4YaIOT TEPMUHBI «HAPKOMAHUSD» U «TOKCUKOMAHUSI»?

3. Kakue cyIiecTByIOT THITHI JIEKAPCTBEHHOM 3aBUCHIMOCTH M YTO OHH 03HAYAIOT?

4. Opranuzanys HapKoJoruyeckoil cimyxObl. Hapkonmornueckuil nucrmaHcep, €ro CTpyKTypa H
3aauu.

5. JlokymeHTanus, 3anoHseMasi Ha aMmOyJIaTOpHOTO OOJILHOTO TIPH TIEPBHYHOM OOpaIICHUH.

6. Kakwe OCHOBHBIE JOKYMEHTHI HEOOXOAMMO WMETh MPH OCYIIECTBICHUU XUMHKO-
TOKCHKOJIOTHYECKOr0 aHaJIn3a?
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7. Kakne JaHHBIC JOJI?’KHBI OBITE YKa3aHbI B pa60qu KypHaAIC XHMHKa-TOKCHKoora?

8. [IpaBuIa 3amoHeHus )KypHaia perucTpalil XUMUKO-TOKCUKOJIOTHYECKUX UCCIIEIOBAHUM.
9. IlpaBuna Bbigaum U noanucu «Axkra»y XTHU?
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