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MuHHCTEPCTBO HAYKH U BhICIIETO 0Opa3oBanust PO

o o Dopma
VI1bIHOBCKUIi roCy1apCTBEHHbIH YHHUBEPCUTET

@ - PabGouas nmporpamMMa JUCHHIUIAHBI

1 IIEJIb M 3AJTAYM OCBOEHHUS TUCIHATIINHEI

Ieablo ocBOEHMS TUCUMILIMHBI - (HOPMHPOBAHHE KOMIETEHIUI MO CUCTEMHBIM (pyHIaMeH-
TaJbHBIM 3HAHMSAM, YMEHHSM M HaBbIKaM, HEOOXOJMMBIM JUIsl MOCIEAYIOIIEH MpakTU4ecKon
JeSITeNFHOCTH TIPOBU30pA: BBIOOP O0BEKTA MCCIENOBAHUS U CII0co0a BBIIEICHHSI, OYHCTKH, 00-
Hapy)XeHHUsI U KOJIMYECTBEHHOTO OMpPENEICHUs SIIOBUTHIX U CHIJIBHOJEHCTBYIOIIMX BEIIECTB, a
TaKXe MPOJIYKTOB MX NpPEBpAIleHUsI B 00bEKTaX OMOJIOTMYECKOr0 MPOUCXOXKICHHUS, a TakKe B
OKPY’KaIOIIMX YeJIOBeKa Cpe/ie U mpeaMeTax.

3agauu oCBOEHUS TMCUMIIJIMHBI

- [pUOOpEeTEeHUE 3HaHUU MO OOIMM NpaBUJIaM IPOBEAEHUS CYJEeOHO-XUMUYECKOHN dKcIep-
TU3bl ¥ XMMMKO-TOKCHUKOJIOTMUECKOTO aHaju3a C JUAarHOCTHYECKOM LENblo, MpaBaM H
0053aHHOCTSIM CYA€OHO-MEIUIMHCKUX 3KCIEPTOB CyAEOHO-XMMUYECKUX OTAEIEHHH,
Bpauell 1a00paHTOB XMMHKO-TOKCUKOJIOIMYECKUX Ja00opaTopuii, 0COOEHHOCTAM TOKCH-
KOKUHETHUKU XUMUYECKHX COEIUHEHMH, BONPOCAM BCACBIBAHMSI, PAacHpeNeeHus Mo op-
raHaM M TKaHsIM, CBSI3bIBaHUs OMOJIOTMYECKMMHU cyOcTpaTamu, OMOTpaHchopMaluu Xu-
MUYECKHUX BEUIECTB B OPraHU3Me U UX IKCKPELUU;

- (opMupoBaHHME YMEHHUS OCYIIECTBIIITH CyJIE€OHO-XMMHMUYECKYIO SKCIIEpTH3y HalpaBJIcH-
HOTO ¥ HEHAaNpaBJIEHHOI'O aHajln3a Ha TOKCUYECKUE BEIIECTBA, IPOBOAMTH XUMHKO-
TOKCHKOJIOTHYECKUI aHaIM3 C LIeJbI0 AMATHOCTUKHU OCTPBIX OTPABJICHUM U HapKOTHYE-
CKUX OITbSHCHHH;

- mnpuoOpereHHe yMeHHUs 00pabaThiBaTh PE3YJIbTaThl KaueCTBEHHOI'O aHaIM3a W JaBaTh
OLICHKY pe3yJIbTaTaM aHajM3a, IPOBOAMUTH PacueThl P MCIIOJIb30BaHUM PA3IHMYHBIX Me-
TOZ0B KOJIMYECTBEHHOI'O ONpE/IeTeHUs] TOKCHYECKHX COCUHEHUI, TPOBOUTH HHTEPIIpe-
TAllMIO TIOJYYCHHBIX Pe3yJbTAaTOB, YUYHUTHIBAs MpoIecchl OMOTpaHchHOpMAIMH TOKCHYE-
CKHUX BEILIECTB;

- TpuoOpeTeHHe HaBBIKOB JIOKYMEHTHUPOBAHMS PpE3yJIbTaTOB MPOBEACHHS CyaeOHO-
XMUMHYECKOM IKCIEpPTU3bl U XUMHUKO-TOKCHKOJIIOTHYECKOT0 aHaIn3a ¢ JUarHOCTUYECKOM
HENBIO.

2 MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII:

JlucuuniarHa OTHOCUTCS K AMCHMILIMHAM 0a30BOH yacTu yuyeOHOro IuiaHa, 0asupyercs Ha
3HAaHUSX U YMEHUSX, BBIPAOOTAHHBIX IIPU IPOXOKIEHUH MPEALIECTBYIOUIMX KypCcoB (HEOpraHu-
YyecKas XMMUsl, OpraHuuecKast XuMus U Jp.

JlaHHas AUCUMILIMHA u3y4yaeTcs Ha 4 kypce B 7,8 cemecTpax.
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3 HHEPEYEHD IIVTAHUPYEMBIX PE3YJIBTATOB OBYYEHMUS 110 JUCIHUIIJIMHE
MOAYJIIO), COOTHECEHHBIX C INTAHUPYEMBIMMU PE3YJIBTATAMMU OC-

BOEHMUA OIIOII

Ko u HaumeHoBaHue peanusye-
MOHM KOMIIETCHIINHU

[TepedyeHp MIAaHUPYEMBIX PE3YIbTATOB O0YUEHUS 10 JIHC-
LUIITMHE (MOJYJII0), COOTHECEHHBIX C MHAMKATOPAMH J10C-
THKEHUST KOMIICTECHIIUH

OIIK-1: CnocoGeH HCcroab30BaTh
OCHOBHBIE Ouosoruueckue, ¢u-
3UKO-XUMHYECKHE, XUMHUYECKUE,
MaTeMaTUYeCKHue METOJbl Ul
pa3paboOTKH, HUCCIEAOBaHUM U
9KCIEPTU3BI JIeKapCTBEHHBIX
CpPEICTB, M3TOTOBIICHHS JIEKApCT-
BEHHBIX MTPENapaToB

3HaTb: OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX IHCLUII-
JIMH MCIIOJIb3YEMBIE I UHTEpIPETALUN SKCIIEPUMEHTAIIb-
HBIX TAHHBIX;

OCHOBHBIE HarpaBJIeHUS Pa3BUTHUS XUMHUKO-
TOKCUKOJIOTHYECKOI'0 aHaju3a U JIE€ATeIbBHOCTH XUMMKO-
TOKCHKOJIOTUYECKUX Ja00paTopuid, LIEHTPOB IO JIEYEHUIO
OTpaBlieHUH, OIOpPO CyneOHO-MEIUIIMHCKOM HSKCHEpPTH3HI,
HApKOJIOTMYECKUX JHUCIIAHCEPOB;

BaJIMJAIIMOHHbIE XaPAKTEPUCTUKNA METOIAMK KaueCTBEHHOIrO
U KOJIMYECTBEHHOI'0 aHAJIN3A,

KJIacCU (PUKAIMIO TOKCUYECKUX BELIECTB U UX (PU3HKO-
XMUMHMUYECKUE XapaKTePUCTUKH;

[paBWJIa TEXHUKU 0€30MaCHOCTU U MOPAJOK pabOThl B XU-
MUYECKUX JIabopaTopusiX C peakTUBaMH U NpUOOpamu;
TEOPETUYECKNE OCHOBBI XMMHUYECKUX HAyK, COBPEMEHHBIH
YPOBEHb MX Pa3BUTHS.

YMeTh: NPUMEHATh NOJYYEHHBIE 3HAHUA Ul aHAM3a OC-
HOBHBIX 3aJja4, TUIIUYHBIX JUI1 €CTECTBEHHOHAYYHBIX AMC-
LUIUIMH; UCTIOJb30BaTh TEOPETUUECKUE 3HAHUS A 00BsiC-
HEHUs Pe3yIbTaTOB XUMUYECKHUX JKCIIEPUMEHTOB;
AQHAJIM3UPOBATH IOITYYEHHBIC DKCIICPUMEHTAJILHBIC JaHHBIE,
HUHTEPIPETUPOBATh MOJNYYCHHBIE 3KCIEPUMEHTAJIbHBIE pe-
3yJAbTaThl, OLEHUBAaTh 3(PPEKTUBHOCTH 3KCIIEPUMEHTAJIb-
HBIX METOJOB, OIUCHIBATb CBOMCTBA IOJIYYEHHBIX XUMHUYE-
CKMX COEJUHEHUH, BHIOMpPATh METOJ HMCCIEOBAHUS, METO-
JUKY IPOBEIEHUS JKCIEPUMEHTa B COOTBETCTBHHM C IIO-
CTAaBJICHHBIMH 3aJa4aMu;

IIPOBOJUTh AHAINTUYECKYIO AUArHOCTUKY HApKOTHYECKHX
CPEICTB, IICUXOTPOIHBIX U APYTUX TOKCUYECKUX BEIIECTB B
OMOJIOrMYECKUX cpelax OpraHu3Ma 4esaoBeKa

BJ'Iag!CTI)I npueMaMu pCIiCHUA OCHOBHBIX 3aJda4, TUITMYHBIX
AJid €CTCCTBCHHOHAYYHBIX JUCHUINIMH, METOAaAMH TEOpC-
THUYCCKOI'o W SKCIICPUMCHTAJIbHOI'O MCCICAOBAaHHA, HABBI-
KaMH1 IIPUMCEHCHHA COBPEMCHHOI'O MaTEMATUYCCKOI'O MHCT-
pyMCHTapusd 1l pCIICHUA XUMHUYCCKUX 3a/1ay;

HaBbIKaMH ITPOBCACHUSA XHUMHUKO-TOKCHKOJIOIH4YCCKOro McC-
CJICAOBaHUA C LOCJIBKO JUArHOCTHUKHU OCTPBIX OTpaBHeHHfI,
HAapKOTHUYCCKUX U AJIKOT'OJIbHBIX OINbSHCHUHN

®opma A
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OBIIAA TPYJOEMKOCTbDb JMCIUIIVINHBI

4.1. O0beM TUCHUILINHBI B 3a4eTHBIX equHHIax (Bcero) 6 3ET
4.2. 11o BuaaM y4deOHoii padoThl (B yacax): 216

KomnuectBo yacos

(bopma o0Oy4eHuUs - oOuHAasK)

Bun yuebHoit paboThI B 1.4. 10
Bcero no nnany ceMecTpaM
7 8
1 2 3 4
KonrtakTHas paboTa 00ydarommxcs ¢ mpe-
108 54 54
110/1aBaTesIeM B COOTBETCTBUM € YII
AyIUTOPHBIC 3aHATHUS: 108 54 54
JIEK[UU 36 18 18
CEeMUHApBl U TPAKTHYECKUE 3aHITUS 0 0 0
1abopaTopHbIe PadOTHI, TPAKTUKYMBI 72 36 36
CamocrositenbHas pabora 72 18 54
dopma TeKyniero KOHTPOJIs 3HAHUN M KOH-
< TECTUpPOBaHHUE, | TECTUPOBAaHUE, | TECTUPOBAHUE,
TPOJISi CAMOCTOSITEIILHON paOOThI: TECTUPO-
KOHTPOJIbHBIE KOHTPOJIbHBIE | KOHTPOJIbHBIC
BaHUeE, KOHTPOJIbHAsI paboTa, KOJUIOKBHYM,
paboThI paboThI paboThI
pedepat u 1p. (He MeHee 2 BUIOB)
KypcoBas pabota HE 3aIJJTAHUPO- | HE 3alUTaHUPO- | HE 3aIUIaHHPO-
BaHa BaHa BaHa
Buabl npoMexyTOUHOM aTTecTanuu 3ader, 3K3aMeH
3a4eT Dk3amen /36
(3auer, 3x3aMeH) /36
Bcero wacoB no nucuumuimHae 216 72 144

4.3 Conepxxanue TUCHMILVIMHBI (MoayJisi.) PacmpenesieHue 4acoB mo TeMaM W BHIaM

yueOHOM padoThI:

@opma o0ydeHHs: oOUHast

Buasl yueOHBIX 3aHATHH
AyIUTOpHBIE 3aHATHUS 3ans
®opma Te-
) IIpakTn- Jlabopa- THS B Camo- Kymero
HasBanue pa3nenos u tem 51 YyecKue TOPHBIE WHTEP | CTOATEJb
q | JIek- KOHTPOJIS
3aHATHS, padoThI, aKTHB | Has pabo- .
1005171 N 3HAHHUN
CEMHUHA- | MPaKTUKY- HOM Ta
pBI MEI thopme
Tewma 1. Beenenue. Xumu-
KO-TOKCHKOJIOTHYECKUH
ananu3. OCHOBHBIE Ha-
MpaBJICHUSA Tecr, xou-
Op FaHI/ISaLI'I/IH MIPOBEJICHUS 10 4 i 4 i 2 TPOIIbHAA
P POBEX pabora Nel
CyIeOHO-XUMUIECKON U
Cy1eOHO-Me TUITUHCKON
skcneptussl B PO
Tewma 2. buoxumudeckas
TOKCUKOJIOTHsl. TOKCHKO-
16 4 - 8 - 4 Tect
KuHeTHKa. buorpancdop-
MaIrs TOKCHYECKUX Be-
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ILIECTB

Tema 3. Xumuko-
TOKCHUKOJIOTHYECKHI aHa-
3 (cyneoHo-
XUMHYECKHH ) Ha TPYIIITY 30 6 -
BEIIECTB, U30JIUPYEMBIX
AKCTpaKIel 1 copOrmeit.
JlexapcTBEeHHBIE BEIIIECTRA.

20

Tecr,
pacdeTHbIe
3a7a4u

Tewma 4. Ananutuueckas
JAUAarHoCTHUKa OCTPLIX OT-
paBIEHUH JIEKapCTBEHHBI-
MU BEIIeCTBAMHU.

Tect

Tema 5. AnHanurnueckas
JIUaTHOCTHKA HapKOTHYe-
CKHUX U APYTUX OlypMaHU-
BaIOIMX BEIICCTB

Tecrt

Tema 6. Xumuko-
TOKCUKOJIOTUYECKUN aHa-
JIN3 BEILECTB, U30JIUpYe- 12 2 -
MBIX 3KCTpakuuei. [lectu
ITUJTBL.

Tecrt

Tewma 7. Xumuko-
TOKCHUKOJIOTUYECKHI aHa-
JIN3 BEIECTB, H30JIUpPYye- 22 2 -
MBIX AUCTHIULIIUEH. «Jle-
TY4HE» SIIBL.

10

10

Tecr,
KOHTPOJIb-
Haspabo-
TalNe2

Tema 8. Xumuko-

TOKCHKOJOTMUECKIN aHa-
JIU3 BEIIECTB, U30JIUPYye- 42 6 -
MBIX MUHEpaIu3alueH.
«MeTammmaeckney sIbl

12

24

Tecr,
KOHTPOJTh-
Haspabo-
TaNe3

Tema 9. Xumuko-
TOKCHKOJOTMYeCKHN aHa-
JIN3 BELIECTB, U30IUPYE-
MBIX METOJIOM JHajm3a.

20 2 -

10

Tect

Tema 10. Xumuko-
TOKCHUKOJIOTHYECKHUIA aHa-
JIM3 BEIIECTB, TPEOYIOMINX
0CO0OBIX METOJIOB U30JIHPO-
Banus. CoenmuHeHus PTO- 16 5
pa. AHanu3 BEILECTB, HE
TPeOYIOIINX OCOOBIX METO-
JI0B M30JIMpOBaHus. Bpen-
HBIE MTapbl ¥ ra3bl. OKcn
yriepoja

10

Tect

DK3aMmeH 36

36

UTOIro 216 | 36 -

72

72

®opma A
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5 COAEPKAHWUE TUCHUATIIMHBI (MOIYJIST)

Tema 1. BBenenne. XuMHKO-TOKCHKOJOTHYecKH aHaMu3. OCHOBHBIE HAaNpaBJe-
HusA. OpraHusanus NpoBeAeHUs Cy1e0HO-XUMHYECKO U cya1e0HO-Me M INHCKOM IKCIepTH-
36l B PO

Toxcukonorudeckas xumus. [Ipeamer u 3amaun. B3auMocBs3b ¢ IpyruMu TUCIUTIIIHA-
MU (MEAMIIMHCKUMHU - Cy1€0HON MEIUIIMHOM, KIMHUYECKOM TOKCHKOJIOTUEH, HAapKOJIOTHel; Me-
IUKO-OMoNorndaeckumu, GapmareBtuaeckumu). OCHOBHBIE pa3/ieNibl TOKCUKOIOTHUECKON XUMUN
(aHanuTHYecKasi TOKCUKOJIOTHS, OMOXHUMHYECKasi TOKCUKONIOrUs). OCHOBHBIC HANpPABIICHUS HC-
MOJIb30BAaHUSI XUMHUKO-TOKCHKOJIOTMYECKOTO aHAIN3a: CYJAeOHO-XUMUYECKast dKCIIepTU3a, aHaAJH-
TUYECKasl JUArHOCTUKA OCTPBIX OTPABJICHUI M HAPKOMAHHI.

DTarnbl CTAaHOBIICHUS W PA3BUTHS TOKCHKOJIOTHYECKOW XuMHH. [lepBble XHMMHYECKUE

mKonbl B Poccun u Bhigaronmecs ydéHble, BHECHINE CBOW BKJIAJ B Pa3BUTHE TOKCHKOJIOTHYE-
ckoit xumuu. [IpenonaBanue BONPOCOB TOKCHUKOJIOTMYECKON XUMHUHU HA Pa3HbBIX dTanax pa3BUTHUS
(dapmaruu. BrigeneHne TOKCHUKOJIOTMYECKOM XMMHUHM B CAMOCTOATEIBHYIO (PapMaleBTHUECKYIO
JUCLUIUIMHY.
Opranu3zallioHHasi CTPYKTypa CyAeOHO-MeTUuIUMHCKON skcneptu3bl B P®. IlocraHoBnenus u
IpUKa3bl, CBA3aHHBIE C OpraHu3aluedl CyneOHO-MEAMIMHCKON, CyJeOHO-XMMHUYECKOH AKcmep-
tu3. [IpaBoOBBIE W METOHOIOTMYECKHE OCHOBBHI CyAeOHO-XMMHYECKOW SKCHepTh3bl. OCHOBHBIC
JIOKYMEHTBI, periiaMeHTUpyoIme padoTy B 00JacTu cyJeOHO-XUMHu4Yeckoi sxkcneptussl. [locTa-
HOBJICHHE O HA3HAYEHUH SKCIEPTHU3BI, CONPOBOIUTEIBHBIC IOKYMEHTHI. 3HaUC€HNE JaHHBIX J103-
HaHUs, UCTOPUH OOJIE3HH U PE3YNbTATOB CYAEOHO-METUIIMHCKOTO MCCIENOBAHUS TPYyMa Ui Cy-
NeOHO-XMMHUYECKON dKcrepTu3bl. OOBEKThI MCCIICIOBaHUs (BEIIECTBEHHBIE J0KA3aTe/IbCTBA) -
BHYTPEHHHE OpraHbl TPYINOB JIOJE€H M KUBOTHBIX, NMUUIEBbIE MPOAYKTHI, BBIICICHUS JIIOJEH,
OJIeK/1a, BOJIa, BO3AYX U JAPyrue o0BHEKTHl BHENIHEH cpenbl. [IpaBuna cyae0HO-XUMHUECKOTO HC-
CIIETOBAHUS B CYJ€OHO-XUMHUYECKUX OTHEICHUAX CyNeOHO-MEAUIIMHCKUX JabopaTtopuii, 6r0po
Cyne0HO-MEIUIIMHCKOM dKCIEPTU3bI OPraHOB 37IPaBOOXPAHCHHS.

[Monsitne sim. OOmasi XxapakTeprUCTHKA BEIIECTB, BBHI3BIBAIOIIMX OTpaBiieHUE ((hapmarieB-
TUYECKUE TPernapaThbl, CPEACTBA XUMUUECKON 3aIUTHl paCTEHUM, MPOMBIILIEHHBIE SIIbI, CPEACT-
Ba OBITOBOI XUMUH, STl PACTUTEIHHOTO U KUBOTHOTO MpoHcXokaeHus ). Knaccupukanus Tok-
CHUYECKHUX BEIIECTB.

PU3NKO-XUMUYECKNE XapaKTEPUCTUKH JIEKApCTBEHHBIX BellecTB. [IpuMeHeHue npu pe-
IIEHUU BOMPOCOB OMOXUMUYECKON M aHAIMTHYECKON TOKCHKOJIIOTHH, BKJIIOYAsi BOIIPOCHI Mexk(pa-
30BOT'0 paclpeesieHHs] BEUIECTB Ha dTanax MPOHUKHOBEHUS dyepe3 MeMOpaHbl OpraHu3Ma, u3-
BJICUEHUS BEUIECTB U3 O0BEKTOB OMOJIOTMYECKOT O ITPOU CXOMKICHUSI.

XuMHUS KUCIIOTHO-OCHOBHBIX paBHOBecHi. KOHCTaHTHI MOHU3AIUH, TUCCOIIUALIUHA KUCIOT
U ocHOBaHUU. KOHCTaHTBI KUCIIOTHOCTH c1a0bIX ocHoBaHui. [TokazaTenn nonuzanuu. Cuna Ku-
CIIOT ¥ OCHOBaHUU. BiusHue pactBoputeneil. CTeneHb HOHU3AIMHI. 3aBUCUMOCTb OT PH cpensl.
PacTBOpUMOCTh JIeKapCTBEHHBIX UM HAPKOTHUECKHX BemiecTB. KoadduimeHTsl pacmpenencHus.
PactBOopuMOCTh HERNTEKTPOIUTOB. PacTBOpUMOCTh MOHHBIX coequHeHul. CreKTpaabHbIe Xapak-
TEPUCTUKH JIEKAPCTBEHHBIX U HAPKOTUYECKHUX BEIICCTB

Tema 2. buoxumuveckasi TokcukoJiorusi. Tokcukoknneruka. buorpanchopmanust Tokcu-
YeCKHUX BeleCTB

TOKCMKOKMHETHKA YYKEPOAHBIX coelnHeHH. O0Ire 3aKOHOMEPHOCTH PaCIpeeIeHHs]
BCHICCTB B OpraHu3Me. (DaKTOpBI, BJIMAOINHUEC HA paCIpCaACICHUC. OCHOBHBIE TOKCUKOKUHETHYE-
CKHEe TapaMeTpbl pacrpeneneHus. CBs3bIBaHHE ¢ OEKaMH CHIBOPOTKH KpoBH. CBSI3BIBAaHHE C
KOMIIOHCHTaMU OpraHoB U TKaHel. Tunel cBs3eH. HpOHeHT CBSI3LIBAHMSA C OeaKaMu CbIBOPOTKH
KpOBH. Bmusuue PAa3IMIHBIX (l)aKTOPOB Ha CBA3BIBAHUC TYKCPOIHBIX COCHHHGHHﬁ. O0beM pac-
MNpCaAcCIICHUA. B3aumocBs3e ¢ (1)I/ISI/IKO-XI/IMI/I‘IeCKI/IMI/I XapaKTCPUCTUKAMU BCIICCTB. TpchnopT
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qy»XEPOAHbIX COEAMHEHUN uepe3 MeMOpaHbl opranusMa. Tumnbel memOpas. TepmoauHamuka mpo-
1ecca nepeHoca BeiecTs. TepMoauHaMudeckoe paBHoBecue. buonornyeckas memOpaHa u cpe-
na. MeMmOpaHHasi MpoHULIAEMOCTh U KO3 GUIIMEHT paciipenenaeHus. [IpupoaHbie U CUHTETHYE-
CKHE COCMHEHUS, BIUSIOIINE Ha IPOHULIAEMOCTh HCKYCCTBEHHBIX U OMOJIOTMUECKUX MeMOpaH.
TpaHcropT BemiecTB, cnOCOOHBIX K HOHHU3AIMH. MeXaHM3Mbl TpaHCIOpTa Yepe3 MeMOpaHy.
Ckopocts muddysun u mepBeiii 3akoH Duka. BcackiBaHne 4yXepOAHBIX COSIMHEHUH Kak
TPaHCIIOPT Yepe3 OMOoIornueckrue MeMOpaHsbl.

buotpanchopmarus 4yKepoaHBIX COEAMHEHUN B opraHuszMe. JTambl 6uoTpaHchopma-
uuu. O6pazoBanue papMaKkoIOrHUeCKH aKTUBHBIX MeTabonmuToB. MHakTHBanus. Metabonusm u
TOKCUYHOCTb. OCHOBHBIE NMyTH OMOTpaHCHOpPMALNU UYKEPOJHBIX coenuHeHui. Metabommye-
CKHME TPEBpPAIICHUs, KaTaIU3u-pyeMble MUKPOCOMAIbHBIMU (pepMeHTaMH NeueHHu. Anudarude-
CKOE€ ¥ apOMaTHYeCKOe THAPOKCUIIMpOBaHKe. Dnokcuanposanue. N-runpokcumposanue, N-, S-
okucienue. JlesankuiaupoBanue. JlesamuHupoBaHue. JlecynbpupoBaHue M INpoune peakiuuu
MHKpPOCOMAJILHOI'O OKMCJIEHHUs. Peakluu BOCCTaHOBJIEHUS MUKPOCOMAJbHBIMH (DepMEHTaMH.
BoccTaHOBIEHHE HUTPOCOCIMHEHMH, a30COEIMHEHUN. BOCCTaHOBUTENBHOE JI€rajoreHupoBa-
Hue. [Ipyrue metabonnyeckue npespaiienus. HemukpocomanbHoe okucieHue. OKUCIUTENbHOe
ne3amMuHupoBaHue. OKHUCIIEHUE CIUPTOB, allbAETUI0B. ApoMaTH3alus aliIUKINYECKUX COeIU-
HeHuil. [Iporeccbl HEMUKPOCOMaIbHOIO META00IMYECKOI0 BOCCTAHOBIICHHUS.

Peaknuu ruaponusa ¢ y4acTMEM MUKPOCOMAJIbHBIX M HEMHUKPOCOMAJIBHBIX (DEPMEHTOB.
ITpoune npeBpamienus. Peakiun koHbrOrHpoBaHus. OOpa3oBaHHE KOHBIOIATOB C IJIIOKYPOHO-
BOil kucnotoil. Crnoxkubie 3¢gupsl ¢ cepHor U pocopHoi kucmoTOl. MerunupoBanue. AneTu-
muposanue. [lentunnas konbroranus. Ilpoune peaknun.

@daxTopsl, BIUAIONIME Ha METa00IN3M 4yKEpPOJAHBIX coeuHeHul. ['eHeTnyeckue gaxro-
pBl U BHYTPUBUAOBbIE pa3znuuus. UHIyKIUS MeTaboau3upyonmx GepMeHTOB, YTHETEHUE MeTa-
6omu3ma. Bo3pacTHble 0COOEHHOCTH, UIUTENBHOE TPUMEHEHHE JICKapCTB, MaTOJMOTHYECKUEe CO-
CTOSIHUSA U npoune. MeTaboIuThl U TOKCUYHOCTb.

IIpencraBiaeHne 0 BTOPUYHOM METa0OIM3ME Y MUKPOOPTaHU3MOB, PACTEHUMN, )KUBOTHBIX.
OO6pa3oBaHue BTOPUYHBIX COETUHEHUN (aMUHOB U T.II.) B MIPOIIECCe THUEHUS TKaHEH M OPraHOB.
MeTa00yM3M TOKCHYECKUX BEIIECTB MO AeiicTBreM OakTeprii. OCHOBHBIE peaKI[Mi BTOPUYHOTO
MeTabonu3ma (AekapOOKCHIMPOBAaHKE, 1€3aMUHUPOBAHNE, apOMATUYECKOE THAPOKCHIMPOBAHNE
uap.).

DKCKpelus 4yKepOIHbIX COEIUHEHUH U UX MeTaboIMTOB. BriBeneHne TOKCHYECKUX CO-
enuHeHuit yepe3 nmouku. Peabcopbiust u BeiBenenne. opcupoBaHHbBIN IUYype3 Kak OAUH U3 3(-
(EeKTUBHBIX METOJIOB JI€YCHUsI OOJIbHBIX C OCTPBIMU OTPaBJIEHUSMM IIPU YIPABICHUU Ipoliecca-
MU peabcopOuun. BeiBenenne uyx epoaHbIX CO€AMHEHUH ¢ kemublo. Jlpyrue nyTu BbIBEJEHMS,
BKJIIOYasl criequduyeckue (BoJoChl, HOI'TH). BimsHue (QU3HKO-XMMHUYECKUX CBOMCTB TOKCHYeE-
CKHUX BEIIECTB U (PaKTOPOB Cpe/ibl Ha CKOPOCTh U XapaKTep UX BbIBEACHUs U3 opraHuszMa. Kune-
THKa BbIBesleHus. [lepruoa nonyBbiBeaeHUs.

OO0mas xapakTepucTuka Tokcuueckoro aeiictsus. @opmuposanue 3¢dexra kak pakTop
B3aUMOJICHCTBHUS si7]a, OpraHu3Ma U oKpysxkatoliei cpepl. [loHsATHE O perenTopax TOKCUYHOCTH.
W36upaTenbHasi TOKCUYHOCTb. TOKCHYECKHE J03bI U TOKCHYECKHE KOHILEHTPALlMU BEIIECTBAa B
kpoBu. Koppernsiuus B3auMocBsA31 ypOBHS BEIECTBA B KPOBU C TOKCHUECKUM 3P PeKToMm.

Tema 3. XMMHKO-TOKCHKOJOTHYECKUH aHaau3 (cyle0OHO-XMMHYeCKMil) Ha Trpynmy Be-
1eCTB, N30JIMPYEeMbIX IKCTpaKuueii u copouueii. JlekapcTBeHHbIe BelleCTBA

OO6mas xapakTepucTHKa Ipynnbl. PacnpocTpaH€HHOCT ¥ IPUYMHBI OTpaBieHuid. Tokcu-
YeCKHE J103bl U TOKCHUECKHE KOHIIEHTPAIlMH, B3aUMOCBA3b C TOKCHYecKHM 3ddexkTom. Knmuuka
OTpaBIICHUH W KIMHUYECKas AMarHocTuka. Ilepedens Hanbosee BaXKHBIX B TOKCHKOJIOTUYECKOM
OTHOILIEHUH I'pynn coeauHeHuil. Ankanounasl. [Ipon3BoaHble nTUpuaMHA U NUIEPUINHA (TTaXU-
KapnuH, aHaba3uH, HUKOTUH). [Ipon3BoaHbIe TponaHa (aTpOIKH, CKOMOJIaMHH, KokauH). [Ipous-

dopma A Crpanuna 7 u3 76



MuHHCTEPCTBO HAYKH U BhICIIETO 0Opa3oBanust PO

o o Dopma
VI1bIHOBCKUIi roCy1apCTBEHHbIH YHHUBEPCUTET

@ - PabGouas nmporpamMMa JUCHHIUIAHBI

BOJIHbIE XMHOJMHA (XUHUH). [Ipou3BO/HBIE W30XMHOJIMHA: MPOU3BOJHBIE TETPArUAPOU30XUHO-
J1HA (HapKOTHH), IPOU3BOAHBIE OEH3UIN30XUHOIMHA (IIallaBEpUH), IPOU3BOJHbIE ()eHAHTPEHHU -
30XHMHOJIIMHA (MOp(hUH, KOAEUH U UX CUHTETUYECKUE aHAJIOTH - TPOME0J, ITUIMOp(drHA ruapo-
XJIOpU, AManeTuiIMophuH uim repou). [IponsBonusie uHA0Ma (cTpuxauH). [IponsBogHbIe M-
puHa (kodeun). [IponsBogHbie 6apOUTYpOBOI KHCIOTHI ((heHoOapOuTan, 6apdamui, OyTodapou-
Taj, aTamuHan Hatpusi). [IpousBogaubie 1.4-0eH301Ma3enuHa (XJI0pANA3ENOKCH T, TUa3eram, OK-
caseraMm, HUTpazenam). [Ipons3BoaHbIC Mapa-aMUHOOCH30HHOW KHUCJIOTHI (HOBOKAWMH, HOBOKAaH-
Hamun). [IpomsBomHble mTHpa3onoHa (aHambIWH, aHTUNUpHH). [Ipow3BomHbIE (eHOTHA3MHA
(aMHuHA3UH, TUIIPA3HH, JEBOMENpPOMasuH, THOpUaa3uH). Kannabunounas! (kaHHaAOUIMON, KaHHA-
Ouon, TeTparuapOKaHHAOMHON, TETParuIpoKaHHAOWHONIOBAs KHUCIOTA). DEeHMITATKIIAMHHBI
(adenpun, rdenpon, amperamun, meramperamMmun).

W3ommpoBaHue JeKapCTBEHHBIX COSIMHEHHH M3 OMONIOrHYecKuX 00beKToB. BbIOOp 00b-
eKToB uccienoBanus. [logroroBka o0beKTOB. XapakTepucTHKa 00BEKTOB UCCIeAOBaHus (BHYT-
pPEHHUE OpraHbl, TKaHU, KPOBb — IeJIbHAs KPOBb, CBIBOPOTKA, IJIa3Ma, Moua, Tumda, CIroHa, BO-
JIOCBI, HOT'TH, AMAJM3aThl, TPOMBIBHBIE BOABI U T.II.). [IpaBuia HampaBieHus 0ObeKTa HUCCIeno-
BaHUs Ha aHaNIM3. YCIOBHUS TPAaHCHOPTUPOBKH M XpaHeHHs. KoHcepBupoBaHue. Onepanuu 1o
MIOJIFOTOBKE OOBEKTOB K HMCCIIENOBaHUIO (M3MejbueHHUE, JTUOopUIN3alus, 3aMOpakuBaHuUe, Jie-
[IPOTEMHU3UPOBAHUE, yJIajeHue JUnuAoB). Metonsl m3onupoBanus. Beibop Merona. Metossl
W30JIMPOBAHUS MIPU MPOBEACHUH 00IIero (HeHANpaBIeHHOr0) aHanu3a. YacTHbIe METO/IbI U30JIH-
poBanus. OCOOEHHOCTH M30JIMPOBAHUS JIEKAPCTBEHHBIX BEIIECTB, MOJBEPralolXcs B OPraHus3-
M€ HHTCHCUBHOMY MeTa00Ju3My (Ha nmpuMepe npou3BoAHbIX 1,4-0eH3onuazenuna). KucioTHbin
rupoian3 00beKToB. ONTUMaNIbHBIE YCIOBUSI IPOBEACHUS THAPOIN3a U U30JIMPOBAHUS aHAJIU3HU -
pyembix BemiecTB. DakTopbl, onpeaesstonyie 3p(HEKTUBHOCTh BbIACIEHUS TOKCUYECKHX Be-
IIECTB U3 OMOJIOrMYECKUX 00BEKTOB. TBEPIO-KUAKOCTHAS IKCTPAKIUs. KUIKOCTh-KUAKOCTHAS
SKCTpakius. Pa3zneneHue MeToAOM 3KCTPAKIMK, OCHOBAHHOE Ha Pa3IMYMM MOHHBIX (opMm Be-
IIECTB, UX PACTBOPUMOCTH MM KO3((UIIMEHTOB pacripeeseHus], a TakKe KUCIOTHO-OCHOBHBIX
WM JPYTUX XUMUYECKUX CBOWCTB. TepmoamHaMmuka mpouecca. Bornpocel Teopur MeToa0B, OC-
HOBaHHBIX Ha KoHTakTe ¢a3. Koncranra n koadpdunuent pacnpenenenus. CBolicTBa U IKCTpa-
TUpYIoIIas CiocoOHOCTh pacTBOpHUTeNel. BbIOOp onTUMaNbHBIX YCIOBUN SKcTpakuu. CrocoOsl
Y METO/BI OUMCTKU U3BIICUCHUN U IKCTPAKTOB.

OcHOBBI TIpOBeeHUS O0HIeTO (HEHANpaBJICHHOI'0) aHalu3a JIEKAapCTBEHHBIX BEIIECTB.
TCX-ckpununr. IIpumenenne merona TCX B CKpUHHMHI-aHANU3€ JIEKapCTBEHHBIX BeuiecTB. O0-
pasLpl MCCIIe0BaHMs, TOJIyYEHHbIE B pe3ysbTaTe (QPAKIMOHHOTO U3BJICUEHUS TOKCUYECKUX Be-
mectB. [loaTanmHoe XpomaTorpaduueckoe pazieleHne TOKCHYEeCKUX BellecTB B oOpasmax. Kom-
OMHMPOBAHHOE HCIOJIb30BAHKME CHCTEM pacTBopuTeneil. O0mue u 4acTHbIe CUCTEMBI PacTBOPHU-
tesneil. CopOeHThI, MpUMeEHsieMble sl XpoMmartorpadudeckoro paszneneHus. [IpuHuumsr komou-
HUPOBAHHOTO HCIIOJIb30BAHUSI XUMHYECKUX PEareHTOB U (PM3MKO-XMMHMUYECKUX METOAO0B OOHa-
pyxeHnus. [lonTBepxknaronumii ananus. MIHTeprnperanus pe3yabTaTOB CKPUHUHTIA.

OO0mias xapakTepucTHKa METOIOB aHaiu3a. MeToabl oOHApYKEHHsI U ONpENEIeHUs Je-
KapCTBEHHBIX BEIIECTB IPU MPOBEICHUH CyneOHO-XUMHUYECKOi skcrepTusbl. [Ipenenst oOHapy-
KEHHUS, CHIEHU(PUIHOCTh. BO3MOXHOCTH UCIOIH30BAaHUS B XUMUKO-TOKCUKOJIOTHYECKOM aHAJIH-
3e. 3HaYeHHe B MPOrpaMMe KOMIIJIEKCHOT'O UCIOIb30BaHUS MeToAoB. OOpaboTKa pe3ynbTaToB
KayeCTBEHHOI'0 aHajM3a IpU HCIOJIb30BAHUM KOHKpPETHOro Merona. MHTeprpeTauus pesynbra-
TOB MCCIIEIOBaHUs. XUMUUYECKHE METO/Ibl, UX JOCTOMHCTBA M HEAOCTAaTKU. THIBI OCHOBHBIX pe-
akuui, xumusM. [Ipenensl oOHapykeHUS U CHEMU(PUYHOCTh XMMHUYECKUX pPEaKIUil OKpallviBa-
HUS TIPU TPOBEACHUU 3KCIIPECC-TECTOB U B COYETAHUHM C XPOMATO-TpaMu4eCKUMH METOJaMH.
Ocanounbie peakiuu. MHUKpPOKpUCTAIIIIOCKONIUYECKUE peakuuu. buonornueckue meroasl. dap-
MaKOJIOTHUECKHE WCHBITAaHUS M MX 3HAUYCHHE NpPU HJICHTHU(HUKAIMKA HEKOTOPBIX aJKaJIOWUJOB.
XpomaTorpaduueckre METOJbl HccaeloBaHus (METOABI TOHKOCIOWHOM XpoMaTorpaduu, BbICO-
K03 EeKTUBHON JKUIKOCTHOM XpoMmaTorpaduu, razo-KHAKOCTHOW xpomartorpaduu). Crek-
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TpasnbHbie MeToAbl. CriekTpodoromerpust B YD- u Buanmoit obnactsax cnektpa. Kinaccupukamms
OpPraHWYeCKUX COEAMHEHUU I10 3JIEKTPOHHBIM clieKTpaM norjoueHus. [loaroroBka npod s
UCCJIEZIOBAHUS CIIEKTPOCKONMUYECKUMU Meronamu. DnyopecueHuus u gochopecuennus. Macc-
cnexkrpomeTpus. [IpuHuunsl macc-cnekrpomerpuu. CoueTaHne Macc-ClieKTPOMETPUU C IPYTUMU
(U3NKO-XUMUYECKUMH MeToaMu. BO3MOKHOCTH METO]a U OTPaHHYEHUS IPH MCIIOIH30BAHUH B
XUMHUKO-TOKCUKOJIOTUYECKOM aHanu3e. IMMyHOoJorndeckue MeTolbl aHaiau3a. ['OMOreHHbId H
TeTePOTreHHBI MMMYHOaHaIH3. [lepCrneKTuBhl pa3BUTHS UMMYHOJIOTHUYECKUX METOJIOB TpHMeE-
HUTEJIHPHO K OCHOBHBIM HAIMPABICHUSM XWMHKO-TOKCHKOJIOTHYECKOTO aHajm3a. KoMIIeKCHBIM
MOJIXOJ] TPH MCIONIB30BAaHUM METOJ0B aHanu3a. [IpUHIMIBI palliOHAIBHOTO COYETAHHSI METO-
JTI0B.

HanpaBneHHbII XMMUKO-TOKCUKOJIOTMYECKU aHAIU3 IPU HMCIOJb30BAHMM B KayeCTBE
MeTOoJla IpPEIBAPUTEIILHOTO HCCIENIOBAaHUS TOHKOCIOMHON Xpomartorpadguu. HampaBieHHbIN
aHaJIM3 Ha BEILECTBa, MOABEPralolfecs B OpraHu3Me HHTEHCUBHOMY MeTaboau3My (Ha puMepe
npou3BoAHbIX 1.4-GeH3zoamazennna). Bocrnpou3BOAMMOCTh METOJOB KaueCTBEHHOIO aHajH3a
IPUMEHUTENBHO K MCCIIEAOBAHHUIO PA3IMYHBIX OMOIOTHYECKHX O0BEKTOB (OpPraHoB, TKaHEH, 3a-
THUBIIEMY TPYITHOMY MaTepuay, OMOJIOTHUYECKUM >KUJIKOCTAM OOJIbHBIX C OCTPHIMH OTpaBIie-
HUSMH XUMHYECKOW 3THOJNOruM). BrimsHue pa3nuunbix (akTOpoB Ha pe3ysibTaThl aHalu3a (Ha-
auyue B OMOIOrMYecKux oOpaslax 3HJOTEHHBIX COEAMHEHUH, MPOLECCOB MHUIIOCTHOIO pasJiio-
KEHUSI TKaHEeH M OpraHoB, METa0OJMYECKHX MPEBPALICHUN JIEKAPCTBEHHBIX U HAPKOTUYECKHX
BemiectB). KonmnuectBennsiit anamm3. O030p coBpeMeHHBIX (U3UKO-XMMHUYECKUX METOAOB aHa-
nU3a, TPUMEHSEMbIX Ul KOJUYECTBEHHOI'O ONpelesieHUsl JeKapCTBEHHbIX BemiecTB. Crek-
TpaljibHble METOABI (IpsiMast u nuddepeHiranbHas crneKTpoGoToMeTpHs Ha IpUMepe MPOU3BO/I-
HBIX 0apOuTypoBO KUCIOTHI). DOTOKOIOPUMETPUUECKHE METO/IbI KOJMUECTBEHHOT O OIpe/erie-
Hus. MeToa 3KcTpakimoHHON ¢oTomeTpun. O6paboTka pe3ynbTaToOB KOJIWYECTBEHHOIO aHAIU-
3a. THGOpMATUBHOCT JAHHBIX KOJIWYECTBEHHOTO aHANM3a JUIsl Cy/1eOHO-MEAUIIMHCKON dKCIep-
TU3bI U KIIMHUYECKUX TOKCHUKOJIOT OB.

XUMHUKO-TOKCUKOJIOTHYECKUI aHaIN3 OTIENbHBIX T'PYII JIEKAPCTBEHHBIX BEIIECTB. XU-
MHUKO-TOKCUKOJIOTMYECKUN aHaJIN3 BEUIECTB KUCIOr0 HEUTpaNIbHOro, c1ab0 OCHOBHOIO XapaKTe-
pa (mpou3BoAHBIE OapOUTYPOBOI KHCIOTHI, CATMIIMIOBON KHCIOTHI, TPOU3BOIHBIE TUPA30JIOHA U
Ip.). XUMHUKO-TOKCUKOJIOTMYECKUN aHajIu3 BEIIECTB OCHOBHOI'O XapaKTepa: alKalOHJbl, TPOU3-
BO/IHBIC (DEHOTHA3MHA, TUTIEPUIMHA — IPOMEI0J, Tapa-aMUHOOEH30MHON KHUCIOTHI — HOBOKAWH,
HOBOKaWHaMHJI | JIp.). XUMHKO-TOKCUKOJOTHYECKUN aHaIU3 MPOU3BOAHBIX 1,4-0eH3011a3enuna
(1m0 HATUBHBIM BeIIECTBaM M MeTaboIUTaM).

Bocrnpon3BoguMoCcTs METOI0B KaU€CTBEHHOI'O aHaliM3a NPUMEHUTEIbHO K HCCIEI0Ba-
HUIO Pa3IMYHBIX OMOJOrHYecKUX 0OBEKTOB (OPraHoB, TKaHEH, 3arHUBIIEMY TPYITHOMY MaTepua-
ny). BousiHue paznudHbix (GakTOpoB Ha pe3yJbTaThl aHANK3a (HaJduurue B OMOIOrHYecKux oopas-
1[aX SHJOICHHBIX COEAMHEHUH, IPOIECCOB THUIOCTHOIO Pa3joXKEHUs TKaHEH U OpraHoB, MeTa-
O0IMYEeCKUX MPEBPAIEHUI JTeKapCTBEHHBIX BEIIECTB).

Tema 4. AHanTUTHYECKasl IMATHOCTUKA OCTPbIX OTPABJIEHHUIl JIeKAPCTBEHHbIMHU BelllecTBa-
MU

BBenenue B KIMHUYECKYIO TOKCHKONOruio. Coaepikanue npeamera, 3a1a4d U OCHOBHbIE
pasnenbl. PacnpocTpaHéHHOCTh OCTPBIX OTpaBICHUH, XapakTep W NpUYHHBL. OCOOEHHOCTH OT-
paBiieHUH B JeTCKOM Bo3pacte. OpraHuzanus OKa3aHHs CHEUaJIM3UPOBAHHOW MOMOIIU IMpU
OCTPBIX OTpaBJICHUSIX. JIMArHOCTHKA OCTPBIX SK30TCHHBIX OTpaBiieHH. OCHOBHBIE METOJBI Op-
TraHW3aIUU JCTOKCUKAIIMU TPU OCTPHIX OTpPaBICHUSAX. METONbI yCHIICHUSI €CTECTBEHHBIX MyTeH
JETOKCUKalui. MeToibl NCKYCCTBEHHON JETOKCUKAIIMU — UHTPaKOpIopaibHble METOABI (TIepH-
TOHEAJbHBIA JUANN3, KUIICYHBIA TUaNn3, NEeTOKCHKAIIMOHHAS COPOIUS; SKCTPAKOpPIOpaIbHBIC
METOJIbl — TeMOJINAIH3, TeMOCOpOIHs, TuIazMocopoIus, tuMdodopes u mumdpocopOIusi, 0OMeEH-
HOE  3aMelleHHue  KpoBH, IMIasModope3).  AHTUIOTHAs  JETOKCHKALUsA.  XHUMHKO-
TOKCHKOJIOTHYecKHe abopaTopuul LIeHTpOB MO JeueHUI0 OCTPBIX OTpaBJICHUM, OoibHMII. 3ada-
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yi. OCHOBHBIE JJOKYMEHTBI, PErJIaMEHTUPYIOIINE ACSITENbHOCTh XUMHUKO-TOKCUKOJIOIMYECKUX
nabopartopuii. [IpaBa u 00s13aHHOCTH Bpayeli-1ab0paHTOB XMMUKO-TOKCHKOJIOTHUECKHX Jlabopa-
Topuil. OCOOEHHOCTH NMPOBEIEHUS XUMUKO-TOKCUKOJOTMYECKOI'0 aHalIu3a B YCIOBUAX OKa3aHUS
HKCTPEHHOI MEIUIIMHCKON MOMOIIM OOJIBHBIM C OCTPBIMU OTPaBICHUAMHU. TpeOoBaHUS K XUMH-
KO-TOKCHKOJOrnueckoMy ananusy. Crnennguka ananmsza. Beibop meTonoB anamuza. Meroporno-
I'Us B 3aBUCUMOCTH OT UMEIOIIMXCS KJIMHUYECKUX JaHHBIX. METonbl peIBapUTENbHOIO U MOJI-
TBEP)KJAIONIET0 aHaiu3a. XpoMmaTorpaduyeckue MeTobl uccienoBanus. ToHKocnoiHas, ra3o-
KHUJKOCTHasI U BbICOKOA( (heKTUBHAS KUJIKOCTHAsE XpomaTorpadusi. CriekTpajabHbIe METO/Ibl aHa-
mu3a. IMMyHHBIE MeToAbl U T.4. KoMIiekcHoe HCroab30BaHNe METOAO0B JJIsi HaAEKHOM nuar-
HOCTHKH. XapaKTepUCTUKA OMOJIOrHYECKHX 00bEeKTOB. OTOOp M MOArOTOBKA MPOO K aHAIHU3Y.
KunkocTh-KUAKOCTHAS SKCTpaKkiusa. TBEPHO-KUIKOCTHASI dKCTpakius (copOiusi) Ha MOaU(u-
LIUPOBAHHBIX MOJIUMEpPax U CUIMKAressix Kak HanOosee 3pPeKTUBHBIN c10cO0 KOHIIEHTPUPOBa-
HUSl QaHAJIM3UPYEMbIX COEAMHEHMH W3 BOJHBIX IKCTPAKTOB, OMOJIOTMYECKUX JKUAKOCTEH. 3ako-
HOMEPHOCTH COPOLIMHU JIEKaPCTBEHHBIX COEAMHEHUH M3 BOAHBIX cpell. XapaKTepUCTUKU COPOEH-
TOB. PU3UKO-XUMUYECKHE KOHCTAHThI copOLnu. ONTUMAaNbHbIE YCIOBHS COPOLIUH U 1eCOPOIUH.
BnusiHue cBsA3bIBaHUS TOKCMUECKUX BELIECTB C aJbOYMUHAMU IU1a3Mbl KPOBU Ha APPEKTUBHOCTH
copOuuu. KonnuectBeHHas olleHKa, ClIOCOObI KOHIIEHTPUPOBaHUsI TBEPAO-(Pa3HON IKCTpaKLIHEH.
[TonroroBka npo® KpoBU MpH U3BICUEHUU TOKCUYECKUX BellecTB copOuueit. IlogroroBka npod
MOYM IPU M3BJICUEHUHM TOKCHYECKHUX BEIIECTB cCOpOIMel. ABTOMATU3MPOBAHUE MpoLecca TBEP-
TO-)KUAKOCTHOH 3KcTpakuuu. CoueraHHEe METOI0B KOHUEHTPUPOBAHHUS C METOAAMU OYUCTKH U
aHanu3a. OcoO0EHHOCTH M30JMPOBAHUS Ps/ia JIEKAPCTBEHHBIX BEIIECTB, HAXOISAIIMXCS B O0BEK-
Tax MCCIIE0BaHUs B BUJE TJIIOKYPOHUIOB (Ha npumepe mopduna). KucnoTuslil rugponus oob-
exToB. OnTuMasbHbIE YCIOBHS MPOBEAECHUS T'MAPOJIM3Aa U U30JIMPOBAHUS aHAIU3UPYEMBIX Be-
mectB. M301MpoBaHue IeKapCTBEHHBIX BEIIECTB MPH NMPOBEIECHUU CKPUHUHT-aHan3a. OCHOBBI
MIOCTPOCHHUSI HAIPABJICHHOI'O U 00MIero (HEeHaNnpaBJIEeHHOI'0) XUMHUKO-TOKCHKOIOTMYECKOro aHa-
m3a. O3HaKOMIJIEHHE ¢ KIMHUYECKMMU JTaHHBIMU, IPEIBAPUTEIbHBIM AMATHO30M OTPABJICHUS.
Omnpenenenue kpyra aHanusupyembIx BemectB. CocTaBieHHE IulaHa HucciaenoBaHus. IIposene-
HUE aHaJIM3a Ha OCHOBE KOMILIEKCHOT'O HCIOJIb30BaHUS METO/10B. Bocmpon3BoauMoCcTh METO10B
MPUMEHUTEIBHO K HCCIIEOBAHUIO OMOJOTMYECKHUX XUAKOCTell (Ha mpuMepe MeToJa TOHKOC-
JoMHOM XpoMaTtorpadun). HTepnperanus pe3yiabTaToB uccienoBanus. CocTaBieHue 3aKiroue-
Hus. KommuectBeHHblil ananus. OObekThl uccnenoBanus. Beioop metonos. CnekTpaabHble Me-
TOJbl aHAJIM3a HA MPUMEpE MPOU3BOAHBIX 0apOuTypoBoi kuciaoThl U 1,4-6eH30onnazenuHa. 3Ha-
YEHHE JJAHHBIX KOJIMYECTBEHHOTO ONPENEICHUs] TOKCUUECKHUX BEIIECTB B KPOBU OOJIBHBIX C OCT-
PBIMH OTpPaBJIEHUSIMU I Bpaueil TOKCUKOJIOIOB.

Tema 5 AnanuTHyecKasi JUATHOCTHKA HAPKOTHUYECKHX M JPYTruX OJAyPMAHMBAIOIIHUX Be-
1IeCTB

Opranuzanus ciry>kObl aHATUTHYECKON JUAarHOCTUKH HaPKOMAHUM, TOKCUKOMaHUN. DTH-
JIEMHOJIOT S aJIKOTOJIN3Ma, HApKOMaHUU, TOKCHUKOMaHUHU. OpraHu3anusi HapKOJOTH4ecKou Io-
MOIIM HaceleHuto U Gopmbl 00pbOBI ¢ Hapkomanueld. OTBETCTBEHHOCTh 3a MPaBOHAPYIICHUS,
cBszanHblie ¢ HapkoManuen (YK P®, VIIK P®, Koxekc P® 06 agMuHUCTpAaTUBHBIX HAPYIIICHU-
sx, 'paxnanckuit kogeke PO, [Npaxxaanckuii poreccyanbhbiii Kogekc PD, CemeitHblil KOeKC).
[IpaBoBbIe MephI IO OOECHEUEHUI0 COXPAHHOCTH HAPKOTUYECKUX CPEACTB (HOPMAaTHUBHBIE TOKY-
MeHTBhl Mun3apaBa PO u npaBooxpanutensHbix opranoB). Kousenunn OOH 1961, 1971, 1983
rT. [TocTOSHHBIN KOMUTET IO KOHTPOJIIO HAPKOTUKOB Npu Mun3apase PO, ero pyHkuuu u 3aaa-
yu. OCHOBHBIE JIOKYMEHTBI, PErJIaMEeHTHPYIOIIHUE NeATeIbHOCTh XUMHUKO-TOKCUKOJOTUYECKUX
nmaboparopuit. OOBEKTHI UCCIEAOBAHUS. 3a]a9l XUMHUKO-TOKCHKOJIOTHYECKON CITyKObI TIpH OKa-
3aHUU HAPKOJIOTMYECKON ITOMOUIH.

OCo0EHHOCTH XMMHKO-TOKCHKOJOIHYECKOr0 aHalii3a CPEACTB, BBI3BIBAIOLIMX OAypMa-
HuBaHue. TpeboBanus k aHamu3y. OCHOBHbIE 3Tanbl aHanu3a. OU3NKO-XUMUYECKUE CBOICTBA U
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(apMaKOKMHETHKA CPE/ICTB, BHI3bIBAIOLIMX OJlypMaHHUBaHHE. XapaKTEpUCTUKA OMOIOrHYECKUX
00bekToB. OTOOpP M MOAroToBKa NMpod K aHamu3y. BeiOop MeTo0B. DKCIpecCHOE TeCTUPOBAaHUE
HAapKOTUYCCKUX U OAYPMaHHBAIOIMINX BEUICCTB.

WNnentrdukanus OTASIBHBIX T'PYI HAPKOTHYECKUX BeEIIeCTB (Omuarthl, (peHHIIATIKHIIA-
MUHBI, KAHHAOMHOW/IBI U JAPyTrue HApKOTHYECKHE BellecTBa). MIHTepnperanus pe3yabTaToB aHa-
nr3a OMONMOTMYECKHX OOBEKTOB Ha COJEpKaHHE BEIIECTB, BBI3BIBAIOIINX OxypMaHuBanue. Ho-
BBIC METOAbI XUMUKO-TOKCUKOJIOTMYCCKOI'0O aHalin3a AJid pCIICHUA 3aJda4 aHaJUTHYECKON auar-
HOCTHKM HApPKOTHYECKHUX BCUICCTB Ha q)aKT HEMCIUIINHCKOI' O ynome6neHH$[ HAapKOTHYCCKUX
CpCACTB U ICUXOTPOITHBIX BECUICCTB.

Tema 6. XHMMHKO-TOKCHKOJOTHYECKHI AHAJIHU3 BeIIECTB, M30JMPYEMbBIX JIKCTPAKIHE.
HecTnuuabl
OOuiee npeacTaBieHUe O MECTULUAAX, UX 3HaYEHHE, TOKCUYHOCTh. [Ipodiema ocTaTOYHBIX KO-
nuyecTB nmectunuaoB. Knaccudukanus necTUuaoB (10 HANpaBiISHUIO UCHOJIb30BaHUS, 1O Xa-
paKTepy U MeXaHHU3My JAeHCTBUS, XuMUdeckas kiaccudukaius). PacmpocTpaHEHHOCTh U TpH-
4YUHBI OTpaBieHUs. KinHMKa oTpaBiaeHUI U KIMHUYECKask 1UarHOCTUKA. MeTo bl JETOKCUKALUU
opranusma. M3onupoBaHre NECTUIMI0B U3 OMOJIOTHYECKUX 00beKTOB. C10cOObI M METO/IbI OUH-
CTKHU M3BJIEYEHUH, KOHIeHTpHUpoBaHue. OOIas XapakTepucTUKa COBPEMEHHBIX METOAOB aHAIU-
3a MEeCTULUJIOB. bruonornueckue MeTo/ibl UCCIEJOBaHUs U UX 3HaueHue. TOHKOCJIONHHas XpoMa-
torpadus. O0ImMe U YacTHbIE XUMUYECKUE peareHThl. MeTol Ira30-KHIKOCTHOM XpomaTorpa-
(UM TpU UCIOJNB30BAHUU CEICKTUBHBIX JETEKTOPOB (Ha mpuMmepe (ochopopraHUUecKuX Be-
miectB). OcoOeHHOCTH MOArOTOBKM Mpo0. Y cinoBus nposeneHus ananusa. [lpenen odHapyxeHus
MIPH UCCIIEIOBAaHUU KPOBH, IEPUTOHEABLHBIX )KUAKOCTEH, TPOMBIBHBIX BOJI (Ha MMPUMEPE COECIH-
Henuil rpynnsl @OC). CrnenupuyHOCTh METOIUKH, YUUTHIBAs JIEKAPCTBEHHBIE CPEACTBA, MpPHU-
MEHsIEMbI€ B JIE3MHTOKCUKAIIMOHHON Tepanuu. DJIEeMEHTHBIN aHallu3, BKIIIOYas MOArOTOBKY MPo0
K aHam3y. XUMHUYECKHE METOABI aHaiau3a. MUKpPOKPHUCTAJUIOCKONIMYECKUM aHamu3. Bocrpous-
BOJAMMOCTh METOJIOB KAaUECTBEHHOI'O aHalu3a MPUMEHHUTENIbHO K HCCIEAOBAHUIO PA3IUYHBIX
OHoNornuecKux 00bHEKTOB (OpraHoB, TKaHEH, 3arHUBIIEr0 TPYIMHOT O MaTepraia, OMOI0rHIeCKUX
KHUAKOCTE OOJBHBIX C OCTPHIMH OTpaBJICHUSAMH). MeTo/bl KOJIM4YecTBeHHOro aHanusa. Koppe-
TS B3aMMOCBSI3M YPOBHS BeEIleCTBAa B KPOBM C TOKcHYeckuM 3ddekTom. Xumuko-
TOKCHUKOJIOTUYECKUI aHaM3 MEeCTUIMI0B, TPOM3BOIHBIX (ochOpHOI KUCIOTHI (MeTadoc), THo-
dbochopnoit (Tpuximopmeradoc-3), nurnodochopHoit (kapdbodoc), pochonoBoit (xaopodoc) Ku-
ciot. Ctpoenue u cBoiictBa. TokCcHUYHOCTh. TOKCHYECKHE KOHIIEHTPAIUHU, B3aUMOCBSI3b C TOKCH-
yeckuM 3¢ddexkTom. BcacbiBanue, pacnpeaeneHne, MeTadb0IM3M MECTUIUAOB. XHUMHUKO-
TOKCHKOJIOTHYECKHI aHaau3 (HAaTUBHBIX BEIIECTB U METaOOJMTOB) IIPU MCIIOJIb30BAaHUM IpE/IBa-
PUTENbHBIX U MOATBEPXKAAIOIIUX METOJIOB HUccaenoBanusl. KonnuecTtBeHHOE onpeiesieHue.
XUMHUKO-TOKCUKOJIOTHYECKUI aHaJIN3 MECTHIUAOB TPYIIbl XJIOPOPTAaHUYECKUX ITPOU3BOIHBIX
(TekcaxJIOpIUKIIOreKCaH, TeNTaxjaop) U MPOU3BOJHBIX KapOaMHUHOBOM KHCIOTH (ceBuH). Opra-
HUYECKUE COeNUHEHUs pTyTH (ankuwipTyTHble conu). Knaccudukanus. [Ipumenenune. Tokcuu-
HOCTb. PacnpocTpaHeHHOCTh OTpaBlIeHHH, MpUUUHBL. DU3NKO-XUMUUYeckue cBoricTBa. OcoOeH-
HOCTH TOKCHUKOKMHETHKH. OOBEKThl HUCCieqoBaHus. V30IMpoBaHUE STHIMEPKYPXJIOpHUIA U3
O00BEKTOB JKMBOTHOT'O U PACTUTEIHHOI'O MPOUCXOXKACHHS, OMOIOrHYecKuX kuakocten. Kayecr-
BEHHBIH M KOJMYECTBEHHbIN aHanu3 (Ha MpuMepe 3TWIMepKypxiopuna). McnonbzoBanue co-
BPEMEHHBIX METOJIOB aHAJIN3a OPraHUYECKUX COeNUHEHUIN PTYyTH. XHMHUKO-TOKCHKOJIOTHYECKUI
aHaJIN3 CHUHTETUYECKUX MUPETPOUIOB (IIPOM3BOJHBIX XPHU3aHTEMOBOM KHCIIOTHI): MEPMETpPUH,
UIepMeTpuH, peHBanepar.
Tema 7. XMMHKO-TOKCHKOJOTHYECKHA AHAJIM3 BelIECTB, MU30JIUPYEMbIX THCTH/ISIIHENH.
«Jleryune» siabl

[lepeuenn Hanbosiee BaXKHBIX B TOKCUKOJIOTMUECKOM OTHOIIEHUHU Ipynn BemiecTs. Ob1mas
XapaKTepUCTUKA TPpynIbl. Au(aTHIECKue CIUPTHI (AJIKAHOJBI). METHIIOBBINA CIIUPT. DTUIIOBBINA
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cupt. Crimptel (C3-C5). Auoisl (3TUICHTIIMKOIB). AJNKUATaJoreHu 6l (XIopodopM, XJIopa-
TUpaT, YeThIPEXXJIOPUCTBIN yriaepo, AUXJIOpITaH). AJbIEru/ibl, OAHOATOMHbIE (PEHOJBI U HX
pou3BoHbIE ((heHoI1, Kpe30Jbl), KeTOHbI (aneToH). KapOoHOBbIE KMCIOTHI (YKCYCHAs! KHCIIOTA).
CuHMIBbHAS KUCIOTa U €€ IPOU3BOJIHBIE.

CaoiictBa. Ilpumenenue. Tokcuunocts. PacnipoctpanéHHOCTh OoTpaBiieHUH. TOKCHKOKH-
Hetnka. Metaboym3m. KinuHuka otpaBieHuil. KnmuHudeckas 1uarHoCTHKA.

W3onupoBanue «IeTyuyux s0B» U3 OMOJIOTHYECKUX 00BHEKTOB. OOBEKTHI UCCIIEAOBAHMS.
CoBpeMeHHbIE METOIbl N30JIMPOBAHMS, UX XapaKTepPUCTUKA, CPABHUTEIbHAS OlICHKA (AMCTUILIA-
L[Us C BOASIHBIM IapoM, MPOCTasi U a3e0TPOIHAs MeperoHka, Apyrue BUAbl AUCTHILIAIuHN). Oco-
OEHHOCTH TEPErOHKH C BOISHBIM MApoM JUIS OTAENbHBIX coenuHeHuid. [loaroroBka mpobd auns
ra3oxpomaTorpa(uuecKoro aHaiusa.

MeTons! aHanu3a «ieTydux sa10B». ['a3oxpomaTorpadguueckuii METOA UCCIEA0BAHUS KaK

BBICOKOA()(EKTUBHBII METOH pa3leleHus, UASHTU(PHUKAUN U KOJINYECTBEHHOIO OINpeaesIeHUs
«ietyunx snoB». OcHOBHbIE XpomaTorpaduyeckue napameTpbl. TUIBI KOTOHOK. HenoaBmkHbIe
xuakue ¢daspl. TBEpAbIe HocuTeu. Jlerektopsl. KauecTBenHblil ananu3. YcnoBus ananuza. Or-
peleneHre napaMeTpoB KayeCTBEHHOIO aHalu3a (BPEMEHM YICPKUBAHUS (WIETYUUX SIIOBY).
XUMHYECKHE METO/Ibl aHAJIN3A «JIETYYUX S70B». JlOCTOMHCTBA, HEAOCTATKU. THUIIBI XUMHUYECKUX
peakiuii, npenen obHapykeHus, cneuuguuHocTb. KoanuecTBeHHBIN aHAIU3 «IETy4HX SIIOBY.
Omnpenenenue «JIeTy4HX S0B» METOAOM Ta30kKHAKOCTHOH xpomartorpaduu. Meton abcomoT-
HOM KanuOpOBKH, BHYTPEHHEr0 CTaHAapTa. Bocrnpon3BoIMMOCTh METOAOB Ka4eCTBEHHOrO aHa-
TM3a TPUMEHUTEIBHO K UCCIEOBAHHUIO PA3IUYHBIX OMOIOTHYECKUX 00bEKTOB (OPraHoB, TKaHEH,
3arHUBLIEMY TPYITHOMY MaTepuary, OMOJIOrMYECKUM JKUJKOCTSIM OOJIbHBIX C OCTPBIMH OTpaBiie-
HusMH). BrausHue paznuuHbiX (akTOpOB Ha pe3yibTaThl aHaNM3a (HalIW4ue B OMOJIOIMYECKHX
o0pa3iax 3HJOTE€HHBIX COEIMHEHUH, MPOIECCOB THUJIOCTHOTO pa3jioKEeHHsI TKaHEH U OpraHoB,
METa0OIMYECKUX MPEBPAIICHUN aHAIN3UPYEMBIX BEIIECTB).
OCHOBBI TOCTPOCHUS 00IIEro (HEHAMpPaBISHHOI0) aHAIHN3a «JIeTy4HX s10B». CxeMa mcclenoBa-
HUS QpaKkuil TUCTUIUIATA, MTOJYYEHHBIX B PE3YyJbTAaTe M3BJICUCHUS ICTYUHX S0B» U3 OHOJIO-
TUYECKUX 00beKTOB. Vcronb30BaHNe XMMUUYECKUX PeaKLUi TPH OOHAPYKEHUU «JICTYUHX STO0BY.
Peakniuu, uMeromue oTpulaTerabHOE CyneOHO-XMMHUYecKoe 3HaueHue. lccriemoBaHue mepBoOi
(bpakuK IUCTUIUIATA HA CHHUIBHYIO KHCJIOTY MPH MCHOJIb30BaHUU KOMIIJIEKCAa XMMHUECKUX pe-
akiuii (oOpa3oBaHHe OEpIMHCKON Jla3ypH, 0Opa3oBaHUE MOJIMMETHHOBOTO KPACHTENS, PEaKIInu
OEH30MHOBON KOHJEHCAllMU, MUKPOKpHCTaJIOCKONNYeckue peakuuu). [Ipenen obHapykeHus.
Onenka pe3ynbraToB peakiuu. Oco0eHHOCTH MOATOTOBKU MPOO MpU ONpPENETIeHUH MUKPOIpaM-
MOBBIX KOJIMYECTB CUHWJIBHOM KUCJIOTHI (IEPErOHKa ¢ BOASHBIM IAPOM B COUYETAHUH C a’dpanuei
a30TOM, CyXOBO3AYIIHAS AUCTWILIALUS U 1p.). DOoTOMETpUYECKU METOJ] KOTUYECTBEHHOTO OIl-
peneneHusl CHHUIBHOM KUCIOTHI Ha (oHE peakuuu o0pa3oBaHHS MOJIMMETHHOBOT'O KpacHTEIs
IIpU OINpEAeIeHU MHUKPOIPaMMOBBIX KOJIMUYECTB CHHMJIbHOM KHCIOTHI. MccienoBanue BTOpoM
(bpakuuu AUCTUIUIATA Ha «JieTyuue sapl». Mcnosb3oBaHue razoxpomarorpaduyeckoro Merona
aHaJIM3a B IPOrpaMMe aHAIUTUYECKOI O CKPUHUHIA «IETYUUX SIIOBY.

DKCnepTr3a ajaKkoroJibHOM MHTOKCHKAIMU. DTHIOBBIM cnupT. CBOMCTBA, MEXaHU3M JIeH-
CTBHUSI HA OPraHu3M 4esioBeKa. TOKCMYHOCTh. [1po0sieMbl U pacnpoCTpaHEHHOCTh aJIKOTOJIM3Ma.
DKcnepTr3a ajKorojbHOro omnbsHeHus. KiMHuka oTpaBieHUil 3THIOBBIM cnupToM. KnnHuue-
CKasl AMAarHOCTHKA ONbsHEHUs. TOKCUKOKMHEeTHKA. BeackiBanue ankoronis. Pacnpenenenue B op-
raHusme, 6morpancopmanus, IKCKperus. DKCIepTHas OlleHKa COJep)KaHUs STUIIOBOIO CIUpTa
MIPU XUMHUKO-TOKCHKOJIOTHYECKOM HCCIIEIOBAaHUH PA3INYHBbIX BHYTPEHHUX OpPraHoB (KpOBH, MO-
YU W CIIMHHOMO3TOBOW JKHMJKOCTH, mpouee). O0beKThl uccienoBanus. [IpaBuna ordopa mpod y
KUBBIX JIMI, TPYNHOrOo MaTepuasa. MeTonbl aHanau3a, IPUMEHSIEMble B  XMMMKO-
TOKCHKOJIOTUYECKOM AaHAJIN3€ HAPKOTUYECKOTO ONbSHEHUS U CyJEeOHO-XMMMUECKOHW 3KCIepTU3e
(xauecTBEHHO-KONMMUYeCcTBEeHHbIE). [IpenBapuTensHble KauecTBEHHBIE MTPOOBI HA ATUJIOBBIN ajKo-
rojib MpH MCCIEOBAHUHU BBIIBIXa€MOr0 BO3/1yXa U OMOJIOrHYECKUX KUAKOCTeH. XUMHUUECKHE U
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COBpEMEHHbIE OMOXMMHUYECKHE METOAbl HccienoBaHus. ['azoxpomaTtorpaduueckuii MeTonx Hc-
CIIENOBAaHUs dTUI0BOro cnupra. KauectseHHslll anam3. KoimuecTBeHHOE onpesieneHue.
Tema 8. XHMHKO-TOKCHKOJOTHYECKH aHAIHU3 BelleCTB, M30JIMPYeMbIX MHHEpPAJIU3aIlHei.
«Mertasnueckue» bl

DKOJIOoTUsl OKpYKarouleil cpelbl U paclnpoCTPaHEHHOCTh OTPaBJICHUN COCTMHEHUSIMU Ts-
KENBIX METAJIOB M MblIbsiKa. [lepedeHb «MeTaIMUuecKuX SII0B», MOJJIekKAIUX CyAeOHO-
XUMHUYECKOMY HCCe0oBaHUI0. TOKCHYHOCTh U (PU3UKO-XUMHUUECKHE CBOMCTBA. TOKCHKOKHHeE-
THKa. BcacbiBaHne coennHEHU TSHKENBIX METaJIOB, paclpeeleHue, MEXaHU3M CBS3bIBAaHUS B
opraHusMe, BblaeraeHue. KiIuHUKa OTpaBieHMM, KIMHHYECKas AWarHoctuka. l3ommpoBaHue
«METAIUTMYECKUX SII0B» U3 OMoorudeckux oobekToB. OOBEKTHI HccienoBanus. [Ipasuna ordo-
pa U HampaBJeHUs] OObEKTOB HA aHaJIU3. Y CIIOBUS TPAHCHIOPTUPOBKHU U XxpaHeHUs. KoHcepBupo-
BaHME 00bekTOB. llepBuuHas moaroroBka. MeToJbl M30JIMPOBAHUS COEIMHEHUN TSDKEIBIX Me-
TaJIJIOB M MBIIIbSIKA U3 OMOJIOTMYECKUX 00pa3loB (CyXoe 030JEHHE, BIaXXKHOE 030JIEHUE, APYyrue
meroabl). OOuye 1 yacTHble MeTObl H30aupoBanusd. CyIIHOCTh METOJ0B. JlocTOMHCTBA U He-
noctaTku. Bpibop Merona u ycinoBUil M30JMpoBaHUS. TeXHHKa MPOBEIEHUS MHUHEPAIU3alUU
KOHLIEHTPUPOBAHHBIMM KHCIIOTaMH. I[loAroToBKa MuHepann3aTa K ucciaeroBaHuo. Meroas! aHa-
au3a TSoKENbIX MeTasioB. pobHbiil meTon ananusa. CymHocts Merona. Ocobennoctu. I1pun-
LUIIBl U CIIOCOOBI pa3/iesieHUs] MOHOB METAJIOB (MKUAKOCTh-)KMJIKOCTHASI AKCTPAKIIMS XEIaTOB
METaJIJIOB, HOHHBIX aCCOIMATOB, PEAKIIMU OCAXKICHUS, KOMIIJIeKCooOpa3oBanus U mp.). Opranu-
YEeCKHe peareHThl B APOOHOM METO/E aHajn3a. XapaKTepUCTHKA PEeareHTOB, YCIOBHs MPOBEIC-
HUS peaklni, XUMU3M. MeTo10Iorusl IpoOHOro METo/Ia aHaiM3a MeTauioB. KoMiuiekcHoe uc-
MI0JIb30BaHUE XUMUYECKUX U MUKPOKPUCTAJUIMYECKUX peakuuid. [IpoOHbII aHaNIN3 Ha OT/EIbHbIE
nonsl. KommuectBeHHoe onpeneneHne. COBpEMEHHbBIE METObI PA3JECIECHNUS U ONPENEICHUS HO-
HOB MeTaiuioB Mcmonp3oBaHne aTOMHO-a0COPOIIMOHHON CIEKTPOCKONUHN U JIPYTMX CHEKTpalb-
HBIX METOJOB IpPHU OMNpENeNIeHnN «METaJUIMUecKuX s10B». MHTepnperanus pe3ylbTaToB XUMHU-
KO-TOKCHKOJIOTMYECKOI0 aHalln3a ¢ y4€TOM €CTECTBEHHOI'0 COJEPKaHUsI METAIJIOB B OpraHU3Me.
Tema 9. XUMHKO-TOKCHKOJIOTHYECKHIT aHAIU3 BELIECTB, H30JIMPYyeMbIX METO0M IHATH3A

Ob6mas xapakTepucTHka rpynmnsl. PacnpocrpanéHHocTh OTpaBieHuil, npuuuHbl. TokcHy-
HocTh. KimHuKa oTpaBieHuit M KiIMHHUYecKas nuarHoctuka. O0bekTsl nccienoBanus. [Ipensa-
pHUTenbHBIE TPOOBI HA HAMYKE aHAJIM3UPYEeMbIX coeanHeHui. [loaroroBka 6uonoruyeckux oo-
pa31oB K uccinenoBanuto. M3omuposanue. [Auanus. [lepcnekTuBbl MCHOIB30BaHNUs MEMOpaHHON
¢unbTpauuu (PUIABTPHI U3 HUTPOLEIUTIONI03bI, MeMOpaHHas guiubTpanus). OCOOEHHOCTH XUMHU-
KO-TOKCHUKOJIOTHYECKOT0 aHalln3a KUCJIOT (CEpHOM, a30THOM, COJITHOMN), HIeIouel (TUIPOKCHIBI
HATpUS, KW U aMMOHHMSI), HUTPATOB U HUTPUTOB. COXpaHsIEMOCTh B TPYITHOM MaTepuale.

Tema 10. X¥MHKO-TOKCHKOJIOTHYECKH aHAIU3 BeNIECTB, TPEOYWIIMX 0COOBIX METO/I0B
uzojaupoBannsi. Coennnennsi ¢propa. AHAIU3 BelIeCTB, He TPeOYIOIIUX 0COOBIX METOJA0B
u3oauposanus. Bpeanoie mapsl u rassl. Oxceua yriepoaa

PacnpoctpanéHHOCTh OTpaBiieHui, npuyuHbl. TokcuuHOocTh. Kiaccudukauus oTpaBieHHM 1O
CTCNEHU TsDKeCTH. MexaHu3M Tokcuueckoro neiictBus. {uddepennnanbHas nuarHocTuka OT-
paBieHuil okcuaoM yriepojsa. TokcukoknHeTuka. BeackiBaHue, pacnpeieiieHue, BhIBEJCHUE U3
opranusMa. KivHUKa OTpaBJICHUN W KIMHUYECKasl JHArHOCTUKA. MeToj rurnepOapuyecKon OK-
CUTCHAIIMM B KOMIUIEKCE METOJIOB JIE3WHTOKCUKAIMOHHON Tepanuu. OOBEKThl HCCIICIOBAHUS.
[IpaBuia ot6opa npobsl. KauecTBeHHbIN aHamn3. XUMHUYECKHE IKCIIPECC-METO/Ibl 0OHAPYKEHUS
B KpoBH KapOokcuremoryioonHa. KommduecTBeHHOE ompeseneHrne KapOOKCUTeMOoriioOnHa B Kpo-
BU. CHEKTPOCKONMUYECKUA MeTon uccienoBanus. [IpuHiun Meroga. MeToanka mcciaeaoBaHus.
MeTo Ta30KUAKOCTHON XpomaTorpaduu B aHammse okcuia yriaepoaa. OmeHka pe3ylbTaToB
KOJIMYECTBEHHOT'O ONPECICHUS.
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6 TEMBbI IPAKTHUYECKHWX U CEMUHAPCKUX 3AHSATHI

Jannbiii Bug padbotsl He ipeaycmoTper YII.

7 JIABOPATOPHBIE PABOTHBI, IPAKTUKYMBbI

JlaboparopHnas padora 1

BBeneHue B TOKCHMKOJIOTHYECKYI0 XMMHIO. XMMHUKO-TOKCHKOJOTHYECKH aAHAJIU3 B
PO
CTpykTrypa 3aHaTHSA
1 BxomHo#t TecT.
2. JJabopaTopHO-TIpakTHUECcKOe 3aHATHE «OpraHu3amnus ciry>kK0 aHAIMTHIECKOH TOKCUKOJIOTHH.
OO611e BOIpoChl XUMUKO-TOKCHKOJIOTUYECKOro aHanu3a B PDy.
3. UToroBerii TecT.
Ieau 3ansaTua:
- U3YYHTH 3a/1a4¥ TOKCUKOJIOTHYECKON XMUMUHU, €€ B3aUMOCBSI3b C APYTHUMH JUCHUILTHHAMHU, U3Y-
YaeMbIMH MpU Tpo(decCHOoHaTBbHON MOATOTOBKE MPOBU30POB, a TAK)KE OCHOBHBIC HATIPABIICHHUS
XHUMHUKO-TOKCHKOJIOTUYECKOT 0 aHATN3a;
- 0XapaKTepU30BaTh ITAMbl CTAHOBJIEHUS TOKCUKOJIIOTMUYECKOW XUMHUH KaK HAYKH U €€ IPUKJIIA-
HOE 3HAYCHHE;
- TOIPOOHO O3HAKOMUTH C OCHOBHBIMU MPABHIIAMU MPOBEACHHS Cy1e0HO- XUMUYECKUX DKCIEP-
THU3;
- 03HAKOMHTBCS CO CTPYKTYPOH CyAeOHO-MEIUIIMHCKUX SKCIIEPTHBIX YUpeKaeHui B Poccuii-
ckoit denepanuy 1 HOPMATHBHO-TIPABOBBIMU JJOKYMEHTAMHU, PErJIaMEHTUPYIOUTUMU JeSTEb-
HOCTh CyJ1eOHO-MEIMIIMHCKOM Ciry>k0b1 Poccutickoit denepanuu;
- 03HaKOMHTHCS C TIPaBUIIAMU HAMTMCAHUS «AKTa CyJIe0HO-XUMUYECKOTO UCCIIETOBaHU, «3a-
KITIOYEHHSI SKCIIEPTay U MPEAyNPEAUTh TUIIOBBIC OIUOKY MTPU UX HAIMCAHUH.
Bomnipocs! 11 caMONOAT0TOBKH
1. Ilpenmer, nenu 1 3aja4i TOKCUKOJIOTMUECKOW XUMHUH.
2. OcHOBaHMS 7151 TPOBENICHUS CYIeOHOM XUMUUYECKON IKCIIEPTU3HBI.
3. Opranu3anusi HapKOJOTHUYECKOT0 HAMPaBJICHUsI TOKCUKOJIOTMYECKOW XUMHH B Poccuiickoit
ODenepanuu.
4. Opranuzanus cyqe0HO-MeIuIUHCKOM ciryk0bl B Poccutickoit deneparuu.
5. OcHOBHBIE 3aKOHOAATENbHBIEC AKThI, PETJIAMEHTUPYIOLINE IPOBEEHNE CYAeOHON IKCIIEPTU3BI
B PO.
6. OcHOBHOI1 MpHKa3, periiaMeHTHPYIOLIHI poBeeHne Cy1e0HO0- MEIUIIMHCKUX SKCIIEPTHBIX
HuccienoBaduu B PO.
7. IIpaBuna or6opa 0OBEKTOB 151 CYeOHO-XUMHUYECKOT'0 UCCIEI0BaHU.
8. Criermudmaeckre 0COOCHHOCTH XHMHKO-TOKCHKOJIOTHYECKOT0 aHAIH3A.
9. TpeboBauwms, MPEIBABISIEMBIC K dKCIIEPTAM, TPOBOISIINM Cy1e0HO- XHMUYECKHE UCCIICI0BA-
HUSL.
10. IIpaBa 1 00s13aHHOCTH Cy1€OHOTO KCIIEPTa IIPH MPOBEICHUN IKCIIEPTHU3.
11. OcobeHHOCTH XpaHEHHUsI 00bEKTOB OMOJIOTHYECKOT0 MPOUCXOXKIACHHS B Cy1eOHO-
XUMHYECKOM oTaesneHnn bCMD: ycinoBus XpaHeHuUs, CPOKHU, TTOPSAOK YHHUTOXKEHUS 00BEKTOB.
12. Kakue pa3nensl copepkat JOKyMEHTBI, COCTaBJIsIEMbIE TIPH MPOBEACHUHU IKCIIEPTHBIX UCCIIe-
noBaHuii? B uem paznuune «3akIr0ueHUs dKCIepTay U «AKTa Cy1e0HO-XUMHYECKOTO HCCIIE0-
BaHU»?
13. Kakue koHCepBaHTHI MOTYT UCIOJIb30BATHCS Il KOHCEPBAIIMK OPraHOB M TKaHEH Tpyma, Ha-
MIPABJIIEMBIX JUISL Cy1€0HO-XHMHUYECKOTO UCCIICIOBAHMS, B KAKIX CIyJasiX UX HCIIOb30BAHHE
peraamMeHTupyercs?
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14 .1Kakue 1OKyMEHTHI HaNpaBJIsSIOTCS B CYyJ€OHO-XUMUYECKOE OT/IEJICHHE BMECTE C BELIECTBEH-
HBIMH JI0Ka3aTeIbCTBAMMU?

JlabopaTopHo-nIpaKkTHYeCKOe 3aHATHE
«Opranusanms cayk0 aHAJIUTHYECKOH TOKCHKOJOTruU. Il puHIMNIBI NpoBeIeHUs XUMH-
KO-TOKCHKOJOTHY€eCKOI0 aHATH3a»

CuTyallMOHHBIE 3a1a4H.

1. B cyneOHO-XxuMHYECKYIO 1a00paTOpUIO HalpaBJIeHbl BEIIECTBEHHBIE 10Ka3aTENbCTBA —
OCTaTKM HEU3BECTHOI'O JIEKAPCTBEHHOI'O BEIIECTBA M KPOBb NOruOIIEro ueiaoseka. Kakue noky-
MEHTBI JIOJDKEH 3aIPOCUTh XUMHUK-IKCIIEPT ¥ KaKue JOKYMEHTHI OH JOJDKEH OQOPMUTH MPH BEI-
MOJIHEHUHU HKCIIEPTU3BI?

2. XUMHK-3KCIIEPT CTOJIKHYJICS C T€M, YTO KYCOUYKU IMEYEHH, MPUCIaHHBIE IS CylneOHO-
XMMHYECKOT0 aHalIn3a, 3aKOHCepBUpOBaHbl B (hopmanuue. [IpaBunbHo mu 310? Kakue TpeboBa-
HUS K KOHCEPBUPOBAaHMIO OMoMatepuanoB Bam n3BecTHbI?

3. Bpau «Ckopoii momomm» AMarHOCTUPOBAJl OCTPOE OMMMATHOE OTPaBIICHUE Y MOJIOAOU
xeHIuHbl. Kakoe HampaBiieHHE TOKCUKOJIOIMYECKOH CIIy>KObl OCTPBIMU OTPaBICHUSMM U Ka-
KOBa €ro CTpyKTypa?

4. Jlns mpoBedeHUsl HAMpPaBIEHHOTO XMMHUKO-TOKCHKOJIOTHYECKOT'0 aHaInu3a MpU XPOHU-
9YECKOM OTPABICHUU COCAMHEHUSMHU MBINIbAKA B CYJeOHO-XUMUYECKYIO TaOOpaTOPHUIO HATIPaB-
JIeHBI BOJIOCHI Tpyna. Kakue eme 6M000BeKTHI CeayeT NpeACTaBUTh I aHalu3a?

5. Ilpu nmpousBoacTBE CyAeOHO-XUMUYECKOTI0 aHaIu3a XUMHK-3KCIEPT U3PacXoa0Bajl BCe
KOJIMYECTBO OMoMaTepuaa, IpeacTaBICHHOr 0 B Jabopatopuio. [IpaBuiabHO u OH moctynun?

6. CpaBHHTE CpelmHECMEPTENbHBIC 03I TOKCUKAHTOB X M Y, BBIPaXEHHBIE B Pa3HBIX
CAMHUIIAX W3MEPEHHUs, U TPEACTaBbTe pe3yibTathl B BHie cooTHomeHnd DLso(X)/DLsy(Y) B
MT/KT' ¥ MMOJIB/KT.

CooTHoOLIEHNE TOKCUYHOCTEH B MI/KT IO CpaBHEHHIO ¢ enuHuLIamMu S| (MMOJIB/KT) mpe-

®opma A

Ne /it | Tokcuuecknii areHT DLsg, Mr/kT DLs,
MMOJIb/KT

1. DTa”on 10 000 200

2. Hatpust xnopua 4000 70

3. Kenesa (I1) cynbdar 1500 10

4. Mopduna cymnbdat 900 2

5. Harpus ¢penobapouran 150 0,7

6. CtpuxHHHA Cynbdar 2 0,006

7. Huxoruu 1 0,006

8. D-Ty0okypaprHXIopus 0,5 0,0007
9. [uokcun (TCDD) 0,001 0,000003
NX/Ny DL50 (X)/DLso (Y), Mr/ Kr DL50 (X)/DL50 (Y),

MMOJIB/KT

2/3

5/6

4/2
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UMYIIECTBEHHO:
1. Gonbie

2. MeHbIIIe

3. OOUHAKOBO

4, HeT OQHO3HAYHOI'O OTBETA

7. Kakas mo3a Ha3piBaeTcs cpeaHecMepTenbHOi? JlaiiTe ee MOMHYIO XapaKTepHCTH-
KY, BKJIIOYasl OIEHKY TOKCUYHOCTH.

8. B cyneOHO-xuMHYeckoe OTAeJeHHE JO0CTaBJICHbI BEIIECTBEHHBIE J10KA3aTEIbCTBA
U MTOCTAaHOBJIEHNUE O Ha3HAYEHUH CyIeOHOM XMMUUYecKkoi sKkcrnepTusbl. Kak Oyaer Ha3bIBaTb-
csl IOKYMEHT, BbIJIaBa€MbIil 1OCJIE IPOBEJEHUS dKCIEPTU3Bl, KaKUe pa3ziesbl oH OyaeTr co-
nepxath?

9. B cyneOHO-XxMMHYECKOE OT/EJIEHHE JOCTaBJIEHbl 00BEKTHI OT TPpyHa U HampaBJe-
HHE Ha cyJe0HO-XxuMuuyeckoe uccienoanue. Kak OyaeT Ha3plBaThCs JOKYMEHT, BbIJaBae-
MBI TociIe NPOBEeAEHUs HCCleJOBaHUs, KaKue pa3/ielbl OH OyAeT coaepxaTrh?

10. Ilocne mpoBeneHUs cyAeOHOW XUMHYECKOW SKCHEPTH3BI JKCHEPT IOJETHICST
CBEJICHUSMH O €€ pe3yjbTaTax C POJCTBEHHUKaAMM MOTEPHEBILEro U UX aaBokaToMm. Kakue
tpeboBanus YIIK P® 6puin Hapymensl skcneprom? Kakoil MoxeT ObITh OTBETCTBEHHOCTD
JKCIIepTa 3a NOJ00HbIE HApyLIEHUs?

11. TIlpu npoBeneHUH HAPYKHOT'O OCMOTpPa OMOJOTMYECKOro MaTepuaia 3KCIepT o0-
HapyXuJl, 4TO KYCKH IEUYECHH 3aKOHCEepBUPOBaHbl (GopmanuHoM. OIEHHUTH MPaBUIBHOCTh
HanpaBJeHUs] 00BEKTOB JJIsl MPOBEJEHUS CyleOHO-XMMHUYecKoro aHainu3za. Kakoil mpukas
periaMeHTupyeT 3a00p 00bEKTOB 11l aHaIu3a?

12. Kakue 00BEKTHI CieyeT HANpaBiIsTh B CyAeOHO-XMMHYECKOE OTIENeHUEe s
OIpEENIEHUs] KOHIIEHTPALlMi METUJIOBOTO CcliupTa?

13. Ha momxHOCTH dKcmepTa cyaedHo-xuMudeckoro otaeneHuss bCMD mperennyet
BBIITYCKHUK arpOyHHUBEPCHUTETA MO CIENHAIbHOCTH «300MHKeHepus». [laliTe kBamupunu-
POBaHHBIN OTBET IO MOBOAY BO3MOXXHOI'O TPYA0yCTPOICTBA ATOTO CIIEI[UANCTA.

JlaboparopHas padora 2 SIabl u oTpaBJieHusi. MexXaHu3M JIeiicTBUSI TOKCHKAHTOB

CTpykrypa 3aHsITHSA

1 BxoxHoii TecT.

2. IlpakTueckas 4actb « PU3UKO-XUMUUECKUE XaPAKTEPUCTUKUA TOKCUKAHTOBY.

3. UToroBslii TecT.

Ieaun 3ansaTHA:

- U3YYUTh KJIACCU(PUKAIINIO TOKCHKAHTOB O PA3JIMYHBIM MTOKA3ATEISAM;

- U3YYUTh KJIacCU(PUKAIIUU OTPaBICHUM;

- U3Y4YUTh MEXaHU3MbI TOKCUYECKOT'O JEHCTBUS HEKOTOPHIX TOKCUKAHTOB.

Bonpocsl 1151 caMonoAroToBKH

1. Onpenenenue sna. [ToHsTHE O TOKCHKaHTaX, KCEHOOMOTUKAX.

2. 3a71a9¥ TOKCUKOJIOTUH. TOKCUKOMETPHUS, OCHOBHBIE ITapaMeTPhl TOKCUKOMETPHUH

3. Xumnueckast kiaccu(pukanusi TOKCHKaHTOB.

4. ITpakTHueckas knaccu(uKkanus TOKCHKaHTOB.

5. Knaccuduxarnms TOKCHKaHTOB: 10 W30 paTEIbHOMY JACHCTBHIO i TUTHEHHYECKAsI.

6. CynebHO-MenuIMHCKasT KiIacCHPUKAIUS 0B, KIACCH(PHUKAINSA MO0 METOIY U30JIHPO-
BaHHS TOKCHKAHTa U3 OMOJIOTMYECKOr0 MaTepHaia.

7. ®aKTOPBI, ONMPEETAIONINE PaCIpeeICHUE SI0B.

8. Knaccuduxanus orpasieHuii. OTpaBieHUs Kak 3a00J€BaHMs XUMHYECKOM 3THOJIOTHH.
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9. KpaTkas xapakTepucTUKa OCHOBHBIX CUHAPOMOB OTpPaBJICHUSI.
10. [Iytu nocTymuieHus s10B B OPraHu3M.

11. [IpeBpalieHre TOKCUYHBIX BEIIECTB B OPraHU3ME.

12. MexaHu3Mbl TOKCUUYECKOIO JICHCTBHUA.

13. IToHsTHE «pELEenTOP» B TOKCUKOIOTHH.

14. MumeHnu a1 TOKCUKaHTOB.

15. TokcHKOIOrHYeCKHEe XapaKTePUCTUKN HEKOTOPBIX KJIACCOB BEIECTB:
- ©OC,

- am(aTUYECKUX XJIOPUPOBAHHBIX YIIIEBOAOPOIOB,

- COCIMHEHUH TSDKEIBIX METAJUIOB U MBIIIbSIKA,

- KPOBSIHBIX SI7I0B.

JlaGopaTopHo-npakTHyeckass padora «PU3NKO-XUMUYECKHE XapaKTEPUCTUKHU TOKCHU-
KaHTOB)
1. Onpedenenue peaxkyuu cpedvl 6UONO2UYECKUX HCUOKOCMEN 8 HOpME U NAMONOSUU.
W3meputs peakuuto cpeasl (pH) Heckonbkux mpod OMOIOrMYEcKON >KUAKOCTH (MOdYa, CIIOHA,
KpoBb). HaliTu cpemgnee 3HadeHue Mo Kaxaou npode (13 TpeX OnpeaeseHuii). Y CTaHOBUTh COOT-
BETCTBUE HJIM HECOOTBETCTBHE IMOIYIECHHBIX 3HAUYCHUH (PU3MOJIOTHIECKOH HOpME.

Craenatb BBIBOJI O COOTBETCTBMM MHTEpBaja ONpeeseHHbIX 3HaueHui pH cpenbl HopMe.
JlaHHbIe 3aHecTH B TabsuIy 1.

Taoauna 1
Onpenesenne 3Hayenusi pH cpeabl 6M0I0rHYeCKUX JKHAKOCTEM
IIpo6a 3nayenune pH
1 2 3 Cpennee Hopma
3HAYEHHE

2. DxcnepumenmanvHoe onpeoenenue pKa moxcuxawma memooom nOmMeHyuoMempuieckozo
MumpOo6aHus..

B kon0y Hamuts 10 M nccnenyemMoil KUAKOCTH ¢ TOOABICHHBIM TOKCUKAHTOM KHCIIOT-
HOHM IpUpoAb! (aMIMLMJUINH, CAJIMIIMIIOBAs KMCIOTa U T.I1.), U3MepUTh 3HaueHue pH cpensl. 3a-
TeM K pacTtBopy 100aBisath o 1 mu1 0,01 M pactBopa ruipoKkcuia HaTpusl, Kbl pa3 u3aMepss
3HaueHue pH cpensl — 1o npekpamenus naMenenus pH. Pesynbratel 3anectu B Tabiuny 2.

Tabmuma 2
Pe3ysibTaThl NOTEHIIHOMETPUYECKOT0 THTPOBAHUS 00bEKTA
O0obem NaOH, ma pH cpenwbi

N~ O

[Toctpouts rpaduk 3aBucuMoctd 3HadeHus pH ot obvema nobaBneHHoi menoun. Cue-
JIaTh BBIBOJI O MPUPO/IE TOKCUKAHTA C YKa3aHueM 3HaueHus pKa.

JlabopaTropHasi padora 3 BbinesieHHe KCEHOOMOTHMKOB M3 opranu3ma. Buabl neiict-
BHSI OMOJIOTHYECKH AKTUBHBIX BelECTB

CTpykTypa 3aHATHSA
1. Bxonamoii Tecr.
2. Tlpaktnueckas yacTh «OnpeneneHne TOKCHKO-KHHETHIECKUX TTapaMETPOB alleTHIICa-
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JIMILIUIIOBOU KHUCIOTHI)»
3. UToroBslii TecT.

Mean 3anaTun

- 0000MTh 3HAHUH O OMOXUMHUYECKOW TOKCHKOJIOTUH, TOKCHKOKHHETUKE U OMOTpaHC-
dbopmanum 1eKkapCcTBEHHBIX BEIIECTB;

- TIOJIyYUTh M CYMMHPOBATH CBEICHUS O TOKCHKOKMHETHYECKUX IMMapaMeTpax JIeKapCT-
BEHHBIX BEIIECTB, XapaKTEPHUCTUKE UX TOKCUYECKOTO JICH CTBHUS;

- IPUMEHHUTH MOJyYECHHBIC 3HAHUS JIJIA OIICHKU BO3JICHCTBUS HAa OPraHU3M HECKOJIBKHUX
TOKCHKAHTOB MJIU BPEIHBIX (PaKTOPOB.

Bonpocsbl AJis1 caMONOATOTOBKH

1. ITonsiTue 06 >MTMMUHAIIMY BEIIECTB U3 OpraHu3Ma.

2. Beinenenue yepes Jerkue.

3. Iloyeunas sKCKpenus:

- hunbTpanus;

- KaHasbIeBas peadbcopomus;

- KaHaJIbIIeBasl CEKpeLus;

- COBMECTHOE JIeliCTBME MEXaHU3MOB MMOYeYHON SKcKkpeunu. Knupenc.
4. BrineneHuue euYeHplo:

- 3aXBaT KCEHOOMOTHKOB reNaTOLUTAMU;

- IUHOLIUTO3;

- OuMapHas SKCKperusi.

5. Beienenue uepes KUIICYHUK.

6. Ipyrue myTH BbIBeIeHUSI KCEHOOUTUKOB U UX METa00JIUTOB.

7. IToHsiTHEe O OMOOCTYITHOCTH BEIIECTB.

8. Ilonsitue o komnapTMeHTax. OHO- 1 MHOIOKOMITAPTMEHTHBIE TOKCUKOKHHETHYECKHE
MO/IEIH.

9. Buneb! neiictBust Ononornuecku akTuBHBIX BemiecTB (BAB).

10. ®dynkumoHaIbHBIEC H3MEHEHUSs, BbI3biBaeMble BAB B opranusme.
11. D¢ dexTs mpu MOBTOpHOM TIOCTyIIIeHHN BAB B opranusm.

12. D¢ dexTs mpu coBMecTHOM noctyruieHnn BAB.

JlabopaTopHas pa6ora «A3yueHue ckopocTu noueuHoi Juddy3un caiuuiIoBoil Ku-
CJIOTHI Yepe3 NOJIYNPOHUIIaeMYI0 MeMOpaHy (Mo/1eJb)»

Jnsg nzydenus ckopoct 1upPpy3un KCEHOOMOTHKA Yepe3 NOJYIPOHULIAEMYIO0 MeEMOpaHy
(MOzenb CTEHKHM MTOYEK) COOMpPAETCsl YyCTaHOBKA, BKIIIOUAOIIAsI CTEKIITHHYIO TPYOKY 00JIb-
IOT0 IMaMeTpa, ¢ OJHOI0 KOHLA OKPBITYIO MOJIYIPOHUIIaeMON MeMOpaHOM, U POKUI X -
MHUYECKHH cTakaH (puc. 1)

CrekpHHAA TpyOKa ¢ [ | _PAacIBOp KCeHOGHOTHKA

JBYMA OTBep CTHAMI L/ (KpoBsb)
/
NHMHeCKITT CTaKaH
N
N Boaa (Mova)
H,0 h

Tomynp oxrLaeMas A
(IHATH3HAA) MeMGPaHa S e

— -

(CTeHKa Mo e HbIX m}'ﬁo‘mom\—_/*

Puc.1 Cxema ycTaHOBKH U1l M3y4YeHHUSI TOKCMKO-KHHETHYECKUX MAPaMeTPOB
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TpyOKky c pacTBOpoM KCEHOOMOTHKA (KpPOBb) M KOHIIOM, IMOKPBITBIM I1OJIYIPOHULIAEMON
MeMOpaHOM, MOrpyXarT B XUMUYECKUI cTakaH BMecTUMOCTbIO 150 — 200 M1 1 3amoJiHeH-
Hb1 100 MJT AMCTUIIITMPOBAHHOM BOJIBI (MOYA).

UYepes 0,5 yaca u3 XUMHYECKOI'0 CTaKaHa OTOMPAIOT MEPBYIO MPoOy pacTBopa (Moua) - pac-
TBOp Ne 1.

K 5 ma npo6sr go6asmsroT o 0,2 mu nonkucnerHoro a0 pH 2,0 0,1 mons/a pacTBopa Xio-
puna xenesa (III). IIpu a3Tom 006pa3yroTcs KOMILJIEKCHbIE HOHBI (hroneToBoro npeta. Jlanee
OTpENEeNA0T KOHIIEHTPAIMIO pacTBOpa KCEHOOMOTHKA (HOTOKOIOPUMETPHUYECKHM METOJIOM
10 IPEIBAPUTENHLHO TOCTPOCHHOMY KaJIMOPOBOYHOMY IpauKy.

Hanee mpo6sl 0TOMparoT yepe3 Kakasie 30 MUHYT, OIy4ast COOTBETCTBEHHO pacTBOPHI Ne 2
-4.

ITocne xaxnoro orbopa nMpod B XMMHMUYECKUIN CTaKaH BO3BpAIalOT OTOOpaHHBIA 00BEM, 3a-
MEHSISI €r0 JIUCTUIUTMPOBAHHON BOIOM (5 MuI).

[To pe3ynbTataM 3KCHEpUMEHTa CTPOAT rpaduku B koopauHaTax InC - t U pacCUMTHIBAIOT
TOKCUKOKHHETUYECKUE NapaMeTphbl: KOHCTAHTY dIMMHUHALUH (K,;) ¥ IEpUOJ MOTyBBIBEACHUS
(tw2).

Cnenaiite BBIBOJ O CKOPOCTH 3JMMHHAIMKM CATULIUIOBON KHUCIOTHI U3 MOJIEIBHON CHCTEMBI
«KPOBb—II0UKa—MOYa.

['otoBaT 0,1 % pacTBOp KCEHOOMOTHKA M U3 HEro MyTeM pa3BeleHHs KaluOpOBOYHBIE pac-
TBOpPHI ¢ KoHIeHTparuen 0,05%, 0,025%, 0,01%, 0,005%, 0,002%, 0,001%.

K 5 M kaxa0oro u3 KaJamOpOBOYHBIX PAaCTBOPOB J100aBsAtOT 1Mo 0,2 MJI MOJKUCIESHHOTO 0
pH 2,0 0,1 monb/n pactBopa xsopuaa xene3a (III). Ilpu 3TomM 00pa3yroTcs KOMILIEKCHbIE
MOHBI (puoseToBoro npera. OnpenensoT ONTUHYECKYI0 NIOTHOCTh KaXKJ0ro U3 pacTBOPOB Ha
dorokosnopumerpe B quanazone 380 - 430 HM Hpu MakKCUMyMe JUIMH BOJIH, KOTOPBIA COOT-
BETCTBYET 00pa30BaBLIEMYCs] KOMILIEKCY.

JlaGoparopHnas padora 4 «bnorpanchopmanusi TOKCHKAHTOB)

CrpykTypa 3aHATHSA

1. BxogHou Tect.

2. Omnpoc «buoTpancdopmanusi TOKCHKaHTOB B OpraHU3MeE».

3. JlaboparopHasi pabota «BnusiHMe mpoaykToB MeTaboiM3Ma Ha MPOBEJCHUE CYAEOHO-
XUMHUYECKOI'0 UCCIIE0BAHUS.

4. ITOroBbIi TECT.

Meau 3ansaTus

- U3Y4UTh peakiuu IBYX (a3 GuorpaHchopMauy TOKCUKAHTOB B OpraHU3MeE;

- 03HAaKOMUTbHCS C IPUMEPAMU PEAKLIUN JIETaJIbHOIO CUHTE3a;

- WU3Y4YUTh BIMSHHE MPOAYKTOB MeTabojM3Ma TOKCHMKAaHTOB Ha HpPOBEIEHHE CyneOHO-
XUMHUYECKOT0 UCCIIEI0BaHUS.

Bomnpocsl 1151 caMOnOAT0TOBKH

1. Yro Takoe 6uorpanchopmaiis TOKCUKAaHTOB?

2. JlaTp onpeneneHre MeTaboanTa BEIECTBA.

3. Ckoubko a3 6morpanchopmauu TOKCHKAaHTOB CYIIECTBYET?

4. «JletanbHbIi CHHTE3Y, ONpEIeNICHNE TIOHATHS, TPUMEPHI «IETAIFHOTO CHHTE3a.

5. OcHOBHBIE ITyTH BBIBEJICHNS TOKCUKAHTOB U MX META0OINTOB U3 OpraHu3Ma.

6. Uto Takoe nepruoabl pe3opOLuy U AMMMHHALNN TOKCUKAHTOB?

7. Peaxiuu, xapaktepabsie 1 1 ¢a3el MmeTaboiamu3ma (OKUCIEHUS, BOCCTAHOBIIEHUS, THAP O-
n3a).
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8. Peakuuu, xapaxkrepHsie 11 2 ¢a3bl MeTabonu3ma.
9. Merabonu3M u posb pepMEHTOB B IPEBPAILEHUU TOKCUKAHTOB B OpPraHU3ME.
10. KaxoBa posib peakuuii KOHbIOTAllUU B AETOKCUKALIMU?

JlabopaTopHnasi pabora «3yyeHue MeTad01M3Ma METHJIOBOT0 CIMPTA B OPraHu3Me M 00-
Hapy KeHHe NMPOAYKTOB ero MeTadoIu3Ma
MetaHous B opranu3mMe Mmetadonusupyet 10 hopmanbaeruaa. [Ipu nposenenuu cyaedHo -
XUMHUYECKOTO UCCIEIOBAHMS OUOJIOrMIECKUX 00BEKTOB Ha HAJTMYKHE METHJIOBOTO CITUPTa HEOO-
XOJMMO ITPOBECTH BHAYAJIC MCCIIENOBAHNE O0OBEKTOB Ha HANMUne (hopManbieruaa, T.K. 001b-
IIMHCTBO PeaKIUi UICH TH(PUKAIIMI METaHOJIa OCHOBAHBI Ha IEPEBEICHUH €ro B (hOpMabIeTH I
U JaNbHENIIeM OOHapyKEHUH MOCIEIHEro B 00bEKTE IPU MOMOIIM XPOMOT'€HHBIX PEaKIIHil.
OoOnapy:keHue popMasibaeruaa
1. Peakuus ¢ pe3opuuHOM
AJBIIETHIBI pearupyIOT C PE30PIMHOM B €ro TayTOMepHOil (hopme (keTo- ¢hopme) ¢ 0Opa3oBaHU-
€M OKpAIlIeHHOT O COEAMHEHHUS:

O 2 O
H CH:
- Ok
_— B -+ 3 H — |
H
S o OH “ ou

sHoms#az—dopma EeTo—tbopma

Oo6napyxeHue Gpopmalibaeruia

1 M1 uccnenyemoro pactBopa cmemmuBator ¢ 1 mi 1% pacrBopa pezopunna B 10% pactBope Ha-
TpUsl THIPOKCHUIA W HarpeBaloT B TedeHHe 3 —5 MUH Ha BonsHOW Oane. Ilpu Hamuumm dop-
MaJbJIerujia MosBIIIETCS MAJIMHOBO- KPaCHOE OKpallliBaHUE.

[Ipenen obnapyxenus - 0,03 Mxr. Peakuus He sBnsgercs cnequduuHOl ays Gopmanbaeruia u
MMeeT TOJIbKO OTpUIIATeNIbHOE 3HAUCHHUE.

2. Peakuusi BocCTaHOBJIEHUS cepedpa.

[Ipu Hammuuu ¢opmanbaeruaa WIK JPYyrUX BOCCTAHOBUTEJIEH aMMHaudHbIM pacTBOp cepebpa
HUTpaTa 00pa3yeT cepedpsaHOe «3epKajio» UM YEPHBINA 0CaIOK:

K 10-15 xamisam 1% pactBopa cepedpa HuTpara q06aBistoT 4-5 kanenb 10% pactBopa amMmMoHus
rugpokcusa. K nomyyeHHoil cMecu 100aBisitoT 1 Mil McclienyeMol KHUJIKOCTH U, 3aKpbIB IIPO-
OMpKY BaTHBIM TaMIIOHOM, OCTOPOXHO HarpeBaloOT CMeCh Ha BOJIHOM OaHe.

Peakuus ouens uyBcTBUTENbHA. [Ipenen obHapyxenus gpopmansaernaa 0,02 - 0,04 mxr/mi, ox-
HAKO, CepeOpsiHOE «3EpKaJio» MOXKET 00Pa30BBIBATHCS 3a CUET TEPMUUYECKOrO PA3JIOKEHHUS Ce-
pebpa okcuaa, IOATOMY peaklus He sBIsieTcs crienuGuyHon.

AgNO3 + NH40H AgOH + NH4NQO3

2AgOH Ag20 + H20

Ag20 + HCOH 2Ag + HCOOH

3. Peakuus ¢ cCAIMIMIOBOM KHCJIOTOI.

K 1 mn uccnenyemoit sxuakoctd mpuOaBisiOT 0KoJio S0 Mr CaMIIMIIOBON KUCIIOTHI UM HATPUS
camuuuiata U 2 - 3 MJI KOHLIEHTPUPOBAHHON cepHOll KuciaoThl. [IpoOupky BCTpsAXHUBAIOT U Ha-
rpeBaroT Ha BOAAHOM Oane 2-3 muH. [Ipu Hammuuu Gopmanbaernja mospiseTcs KpacHOE OKpa-
LIMBaHUE.

4. Peakumsa ¢ xpomorpomoBoii kucaoroii (1, 8-gurmapoxcunadraauHo-3,6-
AUCYJIBPOKHUCIOTOI)

B npoGupky BHOcAT 1 mMia uccneayemoit xxuakoctu, 0,2 mi 1% pactBopa XpoMOTPONOBON KH-
CIIOTHI B KOHLIEHTPUPOBAHHON CEPHOM KUCIIOTE, a 3aTeM MPHUOABIAIOT 5 MJI KOHLIEH TPUPOBAHHON
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CepHOI KucaoThl U B30anThiBatoT. [losBieHne ¢uoneToBoil MM KpacHO-(pUOJIETOBON OKpacKu
yKa3bIBaeT Ha Hajau4yue popmaibIeruia.
[Ipenen oObnapyxenus: 1 MKr ¢popManbpaeruaa B mpoode.

JlaHHOWM peaknuu He JAI0T allbJIETU/Ibl YKCYCHOM, TPOIMOHOBOM, MAcCIsIHOM KUCIOT, XJ10paJi-
rUpat u Ap. JaroT 3Ty peakuuio BelecTBa, KOTOpble MOT'YT 00pa30oBbIBaTh (POPMaIbICT U],
5. O0HapyxeHHe METWJIOBOIO0 CNHUPTA MO 00pPa30BaHUIO dPUPa CAITUIMIOBOH KHCJIOTHI
(MeTHJICATMIMIIAT)
1 mut uccnegyemoit xkuakoctu cMemuBaroT ¢ 0,03 T caauumIoBON KUCIOTH U 2 MJI KOHLIEHTPH-
POBAaHHO CepHOM KUCIOTH M OCTOPOKHO HAarpeBaroT Ha BoAsSHOM Oane. [1pu Hannyuu meraHona
OLIYIIAETCs 3arax METHJIOBOTO 3(prpa CaTuUIOBON KHCIOTHL.
[Tpenen obnapyxenus 0,3 Mr/mir.

Jlanee 11si OKMCIIEHUSI METUIIOBOTO CIHpTa B (opMajbIeruj IPUMEHSIOT IepMaHTaHaT Kajius

VI JIPYrue€ OKUCIUTEIN.

K 3 mu uccnenyemoit sxxuakoct 106asisitoT 2 mut 10% pactBopa cepHOM KHCIOTHI U MO KaIlIsiM

1% pacTBOp Kajusl IepMaHraHaTa J1I0 COXpaHsIOLIEcsl pO30BOH OKpaCKU.

5CH30H + 2KMnO4 + 3H,S04 SH—C—OH + 2MnS04 + K»S0,4 + 8H50

UYepesz 15-20 MuHyT A1 0OecuBEeUnBaHUS U30BITKA KaJlusl IEpMaHraHaTta o KaruisiM J100aBJIsioT

no obecneunBanus 15% pactBop OucCynb(hUTa HATPHUS UK IIABEJIEBOW KUCIOTHI U OOHAPYXHU-

BarOT (hopMalbAeTH/I P MOMOIIU BBIIIECIPUB EICHHBIX PEAKIUH.

2KMn0,4 + 5Na,S05; + 3H,S04 2MnS0,4 + 5Na,S04 + K»>S04 + 3H,0;

2KMnO04 + 5H2C,04 + 3H2S04 2MnS04 + 10CO, + K»S04 + 8H20

Peaknus Hecnieunduuna. [onoxxuTenbHblil pe3yiabTaT MOXKET JaTh 3TAHOJ, KOTOPBIH MOJ BIM -

HUEM OKHCIHUTelel 00pa3yeT BHaUale 3TUJICH, a 3aTeM (opMaJb/eru/.

W3 stux peakiuii cnenuduueckoil Ha METHIIOBBINA cIUPT (ITOCIIe €ro OKUCICHHS) SBISETCS peak-

LUs C XPOMOTPOMOBOU KUCI0TON. He gatoT 3Toil peakuuu 3TUIIOBBIN, TPOMMIOBBIM, Oy TUIOBBIM,

aMWJIOBBIA U M30aMUJIOBBIM ciupThl. HekoTopele BemecTBa, conepKale CIMpTOBbIE IPYIIIBL,

TP BBIIOJHEHUHU YKa3aHHOM peaKIMU MOTYT J1aBaTh KEJITYI0 UM KOPUYHEBYIO OKPACKY.
[TpoBectu peakiuu oOHapyx)eHus Gpopmaibiaeruaa, METHIOBOrO CIUPTa B MPEICTaBICHHOM

XKHUJKOCTH (CM. BBIIIE), 3aMKCaTh Pe3yJbTaThl B pab0OuyI0 TE€Tpajb, CAEJIaTh BHIBOJBI O HAJTHMUUU

yKa3aHHBIX BEIIECTB B O0BEKTE.

JlaboparopHasi pa6oTa 5 «AHAJIMTHYECKAS THATHOCTHKA OCTPBIX oTpaBJieHuii. [IpuHin-
bl 1eTOKCUKAIIMOHHO Tepanum»

Crpykrypa 3aHgTHA

1. BxogHoi TecT.

2. IIpakTuueckoe 3ansaTue «MexaHu3M JeWCTBUS aHTUIO0TOB Pa3IUYHON XMMUYECKON MPUp O-
JIBD».

3. UTOrOBBIN TECT.

Meau 3ansaTus

- IPOBECTU CPABHUTEJIBHBIN aHAIN3 aJ]COPOLIMOHHON CIOCOOHOCTH aHTUIOTOB;

- HAYYUTHCS COCTABJIATH MPOTOKOJ XUMUKO-TOKCHKOJIOTHYECKOTO U CCIISIOBAHMS.
Bonpocsl 1451 caMonoaAroToBKM

1. [Tonsatue o6 orpaBienusx. Knaccudukarms oTpaBieHui.

2. IlpnuuHbl OTpaBiICHUM.

3. MexaHu3Mbl IONa1aHU 0B B OPraHU3M.

4. Opranuzanys crielMaJIn3uPOBAHHON MEIUIMHCKON TOMOIIMU MOCTPAaJaBIIUM OT OTPaBJIECHUM.
5. JInarHOCTHKAa OTPABJICHUM.
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6. O01me NPUHIUIIBI TEPANTUU OCTPBIX OTPABIICHUH.

7. OcHOBHBIE JIeueOHbIE MEPOIPUATHS IIPU OTPABIICHUSX.

8. [ToHsiTHS 00 aHTUAOTHOM TEPAITMH, AHTUIOTAX.

9. OcobGeHHOCTH Tepaniy OCTPhIX OTPABICHUI B JIETCKOM B 0O3pacTe.

10. OcobeHHOCTH CyAeOHO-METUITMHCKON IKCIIEPTH3BI IIPH CMEPTH OT OTPABJICHUH.

11. OcHOBHBIE HOPMATUBHBIE TOKYMEHTHI, PErjJaMEeHTUPYIOIIE OKa3aHUE MEIUIIMHCKON MTOM O-
LM TOCTPAJAABIIUM OT OTPABJICHUM.

JlaGopaTtopHas pabota «MexaHU3M ACHCTBUS aHTUOTOB PA3IMYHON XUMHUECKON MPUPOIBD»

1. IlpoBecTy cpaBHUTENbHBIN aHAIU3 aICOPOIIMOHHOIN CTOCOOHOCTH aHTHIOTOB (AKTUBUPOBAH-
HBIH yroJib, 3HTETHUH).

[TpuroroButs 100 M1 0,001% pacTBOpa METUIIEHOBOTO CUHETO (MOJEIb KCEHOOMOTHKA), U3ME-
pHUTB ero adCcopOIHI0 Ha (OTOIEKTPOKOIOPUMETPE MPH JITUHE BOIHEI = 650 HM, KtoBeTa — 1 cM
— AOQ.

K 15 ma nonyueHHoro pactBopa B konbax 106aBuTh 1o 0,5 T pacTepToro akTHBUPOBAHHOI'O yT-
JIs1 M BHTETHHUHA, cMecH B30ouTaTh B TeueHue 30 MUHYT Ha anmapare JUJisl BCTPSIXUBaHUs, OT-
(GuIbTPOBATH, U3MEPUTH a0COPOLINIO (PUIBTPATOB IIPU TOM K€ JAJIMHE BOJHBI — Al, A2.
PaccuutaTh 3¢ ek THBHOCTB aAcOopOIIU aHTHAOTOB Kak oTHoeHue abcopobiuit AO/Al u
AO0/A2, cpaBHUTB MOTyYEHHBIE Pe3yJIbTaThl. Pe3ynbraThl 3aHecTy B Ta0auiy 1.

Taboauual CpaBHenue 3¢ PpeKTHBHOCTH AICOPOLMOHHON CIOCOOHOCTH AHTUAOTOB

IIpo6a JddexkTHBHOCTH BeiBog 00 3ppexTuB-
agcopouumn HOCTH AHTHAOTOB

PacTBOp METUIIEHOBOIO CHHETO A0

PactBop mocne 00pabOTKH aKTUBHPO- AO0/A1

BaHHBIM YTJICM

PactBOp mocne o6paborku sHTErHUHOM | AQ/A2

2. M3yunTh MeXaHU3M B3aUMOJICHCTBHUS aHTHIOTOB -XEJIaT000pa30BaTeNel C TSHKEIBIMU MeTal-
JaMH.

B mrratuB nomectuth 8 npobupok (2 psna no 4 mpodupku). B npobupku kaxxaoro psga Ha-
muth 1o 1 mi 0,01 M pacTBOpa HUTPATOB CBHHILA, MEIU, KaAMHUsl, LMHKA. Bo Bce mpoOupku a0-
0aBUTh MO0 HECKOJIBKO Kamesib 1 MMOJIb/JI pacTBOpa HAaTpus IMApPOKcUAa (4TOObI HE pacTBOpU-
JMCh OCaJIKU aM(pOTEPHBIX TUAPOKCUAOB KaIMHUS U LIMHKA). 3aTEM B OJUH psij NpOOHPOK 100a-
BuTh 1o 1 kamie 0,1 M pactsopa D/ATA, B apyroit — no 1 xamie 0,1 M pactBopa tHocyibgharta
HaTpus. OTMETUTh U3MEHEHUS U 3aHECTH UX B TabiuLy 2.

Taoauna 2 BzauMoaeicTBie HOHOB TOKCUKAHTOB ¢ AaHTHI0TaAMHU

Pearent Pe3yabTarsl

CBuHen Mennb Kagmuid unk

1 M pactBop NaOH

0,1 M pactBop DATA

0,1 M pactBOp THOCY/Ib(ATa HATPUS
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JlaboparopHnasi padora 6

OCHOBBI MPOBEJIEHU S OBILIETI'O (HEHAITPABJIEHHOI'O) XUMUKO-
TOKCUKOJIOT'HYECKOI'O AHAJIM3A

CrpyKkTypa 3aHATHA

1. BxoaHoit Tecr.

2. Onpoc no teme «MeTo10JI0TUsI XUMUKO-TOKCUKOJIOTHYECKOT 0 aHAJIN3a.

3. JlabopatopHas pabota «IIpobomoaroToBka mpu MpoBeASHUN XUMHUKO -TOKCHKOJIOTUYECKOT 0
aHaJIn3ay.

3. UtoroBsIit TecT.

Ieau 3ansaTuA
- 00y4eHHe COCTaBIEHUIO TIaHA XMMHUKO-TOKCUKOJIOIMYECKOT O aHaN3a;
- U3YYHTh CTaJAUU MPOOOMOATOTOBKH 00bEKTOB MCCIIEOBAHMUS;
- IPaKTHYECKOE 00yueHHE MPOBEACHUIO TPOOONOATOTOBKH 00bEKTOB UCCIIEA0BAHNUS.
Bonpocsl 151 caMOnoaAroTOBKH
1. O6mue 1 yaCTHbIE METO/IbI U30JIMPOBAHUS BEIIECTB KUCIOTHOTO M OCHOBHOI'O XapaKTepa:
- U3BJICUCHHE MTOAKHUCIICHHOM BOoIol (MeTonbl A.A. Bacunsesoii, B.®. Kpamapenko) u ux mo-
nuduKaIuu;
- u3BJeYeHne aM(uPUIBHBIMA PACTBOPUTEISIMU: MOJKUCICHHBIM ciupToM (meton Craca-
OTTO), aIleTOHOM;
- U3BJICYEHHE MTOJIIIEI0ueHHOM Bo1oil (MeTon I1. BanoBa), opranndeckuMu pacTBOPUTEISIMH,
JUCTUIUISIIMEN C BOJSHBIM I1apOM, COPOLIMOHHBIE METO/IbI U JP.
2. @aKTOpHl, BIUAIOUIME HA CTEIIEHb U3BJICUECHUS aHAIU3UPYEMbIX BEIIECTB:
- (PM3UKO-XMMHUYECKHE CBOMCTBA BEIIECTB KUCIOTHOTO M OCHOBHOT'O XapaKkTepa: MOJISIPHOCTD,
pKa, ruapooOHOCTb, pacCTBOPHUMOCTSH H JIp.;
- pH cpensr;
- CBOIMCTBa OPraHUYEeCKOr'0 paCTBOPUTEIIS;
- IPOJOJDKUTENHHOCTh M KPATHOCTh SKCTPAKILIUU;
- CTENEHb U3MEJIBYEHHOCTH OMOJIOrMYECKOr 0 MaTepuaia.
3. MeTobl OYMCTKY BEUIECTB KUCIOTHOTO U OCHOBHOT'O XapaKTepa, BBIICIIEMBIX U3 OnoIornye-
CKOr0 MaTepHaa:
- SKCTPAKIIMOHHbBIE U PEIKCTPAKLIMOHHBIE;
- XxpomaTorpaduyeckue;
- 3JIEKTPOXUMUUYECKHE;
- OCaXKJCHMS U cyOIuMaluy;
- KOMOMHHUPOBAHHBIE METO/BI.

Jlabopamopuas paboma

H3onuposanue sewyecme KUCIOMHO20 U OCHOBHO20 Xapakmepa 000U, NOOKUCIEHHOU Waeenesoll
Kuciomou (memoo A.Bacunvesoii)

K 20 mu1 maTepuana B KOHU4YECKON KoJ0e 100aBUTh HACKIILIEHHBI paCTBOP IIaBEJIEBOI KUCIOTHI
10 pH=2 no yHuBepcaibHOMY MHIUKATOPY, HacTanBaTh B TedeHHEe 30 MUHYT IIpU IEpUOIUY e-
CKOM ITOMEIIMBAHUHU, IPOBEPSS peakuio cpeast (!).

Jlo6aBuTh K BomHOMY pactBOopy 10 Mu quaTHioBoro 3¢upa, 3aKpbiTh KOJIOY, TOMECTUTHh €¢ Ha
npubop I BCTPSXWBAHUS, NPOBECTH OSKCTparupoBaHue B TeueHue 15 muHyT. BogHo-
OpPraHMYECKyI0 CMECh MEPEHECTH B JICIUTEIbHYI0 BOPOHKY, OTJACIUTH CIOW 3(upa OT BOAHOIO,
npouiIbTpoBaTh 3(GUPHOE U3BICUEHUE Uepe3 CyXoil OyMaXKHBINH (GUILTP ¢ 6€3BOIHBIM Cylbda-
ToM HaTpus B yamky [lerpu. IIpoBectu onucanHyo omepanuio emie ABaXAbl MOPUUIMU dPHpa
no 10 min BogHo-opraHHYecKyr0 CMeCh MEPEHECTH B JCIUTEIbHYI0 BOPOHKY, OTACIUTH CIIOU
s¢upa OT BOIHOr0, MPOMILTPOBATh (PUPHOE M3BJICUCHUE Yepe3 CyXol OyMaxkHbIH GUIbTp C
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6e3BoHBIM CcyibgaToM HaTpus B yaiuky [lerpu (papdopoByro yaiky), 3¢pupHbie U3BICUECHUS
MIPUCOEINHUTD K IpenpinymemMy. [lonnucaTts yamky «kucioe u3BiaedeHue». Beimaputs 3dup us3
Yalllky J0ocyXa IIpu KOMHATHON TeMIeparype.

K BogHOMYy ocTtaTtky n06aButh 25% pactBop amMmmuaka (mmo karsim!) no peakuuu cpeast pH=9-10
[0 YHUBEPCAJILHOMY UHANKATOPY, 100aBuTh 10 M xmopodopMa, 3aKphITh KOJIOY, TOMECTHTD €¢
Ha NpuOOp IJs1 BCTPSXWBAHMS, NPOBECTU JKCTparupoBaHue B TedeHwe 15 muHyT. Boano-
OpPraHWYecKyl0 CMECh MEpPEHECTH B JEJHUTENIbHYI0 BOPOHKY, OTAEIUTh CJIOH Xjopodopma oOT
BOJHOTO, MPO(UILTPOBATh OPraHUYECKOE U3BJICUCHHUE Uepe3 CyXOh OyMaKHBIM GUIBTP C 0€3-
BOAHBIM cynbdaTtom Hatpus B yamky lletpu (dapdopoByro wamiky). IIpoBectn ommcanHyio
OIEpaLMIO €Ille ABAXAbl MOPLUUAMHU XJI0podopma 1o 10 M1 aHATOTMYHO ONMCAHHOMY BBIIIIE, I10-
Jy4eHHbIEC U3BJICUEHUS IPUCOCIUHUTD K Npeablaymemy. [loqnucaTs yamky «ieino4Hoe u3BJie-
yeHue». K X10poopMHOMY IKCTpaKTy U3 LIETOYHOrO pacTBOpa MpUOABUTh 2 KallJId CIIUPTOB O-
r'0 pacTBOpa XJIOPHUCTOBOJOPOAHOM KUCIOTHI (/15 TepeBEeICHUS BEIIECTB, JIETKO OKHCIISIOIINXCS
Ha BO3JyX€ - HO-IIMa U HEKOTOphIE Ipyrue, B 0ojiee YCTONYMBBIE THAPOXIIOPHUIBI), TIEpEMeEIaTh
U BBIIIAPUTH T0J] TOKOM Bo3ayxa mpu temiepatype 50-600C mnu npu KOMHATHOW TeMIiepaType
nocyxa.

Ouncrka H3BJICYCHUH.

1. Ouucrka 3KCTpakTa U3 KUCIOr0 pacTBOpa.

Cyxol OCTaTOK B Yalllke THIATEIbHO 00pabotath ropsiueit Bomoi (80-950C) 2 pasza mo 5 mu,
GUIBTPYs KaXAyI0 MOPIUI0 Yepe3 BATHBINA TaMIIOH B K0J0y. JKUIKOCTh OXJIaJANUTh, MOJAKUCIUTD
HACBHIIIEHHBIM PACTBOPOM IIABEJIEBOM KUCIOTHI 10 pH=2 1mo yHuBepcaJbHON UHIUKATOPHOU OY-
Mmare, 3kctparupoBaTh 10 M 3¢upa, 3¢upHOE U3BJICUEHUE OTIAEIUTH, MPOPHUILTPOBATH YEpe3
cyxoi OyMaxxHbIil GUIBTP C 0€3BOAHBIM CYJIb()aTOM HATPHs B HALIKY.

2. O4mcTKa 3KCTpaKkTa U3 IIETOYHOr 0 PacTBOpa.

Cyxoif OCTaTOK B HalIke THaTelsHO oOpaborats 0,1 H pPacTBOPOM XJIOPHCTOBOIOPOIHOMN
KHACIOTHI 3 pa3a mo 5 MiI, GUIBTPYS KaXAYI0 TOPLUIO Yepe3 BAaTHBIH TaMIIOH BO (HJIAKOH.
OunbTpaT noamenounTs 25% pactBopom ammuaka a0 pH=10, skcrparupoBats 10 mi xiopo-
¢bopma, xI0pohOPMHBIH IKCTPAKT OTIACIUTD, MPOPHUILTPOBATH Uepe3 CyXoh OyMaXKHBIH (GUIBTP
¢ 6€3BOIHBIM CyNb(}AaTOM HATPUS B YAIIIKY.

JlaboparopHoe 3ansitue 7

OBIIUHI (HEHATIPABJIEHHBIN) XUMHKO-TOKCUKOJOTI'MYECKHU AHAJIN3
BEHIECTB KUCJIOTO U OCHOBHOI'O XAPAKTEPA

CTpykTypa 3aHATHSA

1. BxonHol TecT.

2. IlpaxkTnueckoe 3ausaTre «O0muMi (HEHAaNpaBIeHHbIN) aHAIN3 BELIECTB KMUCIOT0 U OCHOBHOI'O
XapakTepay.

3. UtoroBelii TeCT.

Ieau 3ansaTHA:

- YrIyOuTh U CHCTEMATU3UPOBATh 3HAHUS O XMMHKO-TOKCUKOJIOTHYECKOM (Cy1eOHO-
XMMHUYECKOM) aHaJIM3€ Ha TPYIIY BELIECTB, H30JIMPYEMBIX 3KCTPAKIMEN 1 copOuueit (JiekapcT-
BEHHBIC BEIIECTBA);

- HAYYHUTb IIPUMEHSATH NOJy4YCHHBIC 3HAHUS NP U3BJICU €HUH BELIECTB U3 00HEKTOB OMOJIOrHY e-
CKOT'O IIPOUCXOXK/ICHHUS,

- IPOBECTU XUMHUKO-TOKCHKOJIOTUYECKOE HCCIIeI0BaHNE Ha IPYIITY BEIIECTB KUCIIOro U ciiabo-
OCHOBHOI'0O XapakTepa.

Bomnpocs! 1Ji caMONIOATOTOBKH

1. ITpumenenne TCX B XUMHUKO-TOKCHKOJIOTMYECKOM aHAJIM3€ 111 OUUCTKH UCCIEAYEMBIX Be-
LIECTB OT IPUMECEH U NIPENapaTUBHOIO BbIEICHUS.
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2. CniocoObl AeTeKTHpoBaHus BellecTB kucioro xapakrepa (BKX) u Bemects ocHOBHOr 0 Xapak-
tepa (BOX) Ha xpomaTtorpammax (0011ue 1 YacTHbIE).
3. Unentudukanus ncciaenyeMbIx BellecTB Ha Xpomatorpammax. Bapuantel TCX-ckpuHHUHTA.
4. Crioco0bI Ka4eCTBEHHOIO aHaIM3a BEMECTB ¢ momoinbio Meroga TCX.

5. CriocoObI KOJIMYECTBEHHOIO aHAJIM3a BEIIECTB C ITOMOILI0 Merona TCX

_ JlaGopaTropHas pabora 8 .
HAINIPABJIEHHBIM XUMHUKO-TOKCUKOJIOTHYECKHUU AHAJIN3 BELLIECTB
KHUCJ0TI'O U CJIABOOCHOBHOI'O XAPAKTEPA

CrpykTypa 3aHATHSA

1. BxonHol Tecr.

2. JJabopaTtopHas pabota «OOHapyKeHUE O KOJIUYECTBEHHOE ONpeeTIeHIE TPOU3BOIHBIX 0ap-
OUTYpOBOI KHCIOTHI B 00BEKTaX Cy/1€0HO-XUMHYECKOTO UCCIIEOBAHUSD.

3. UtoroBslii TecT.

IMeau 3anaTHA
- CHCTEMaTH3HPOBATh 3HAHUS O HANIPABIICHHOM XMMHKO-TOKCHKOJIOTHYECKOM aHamn3e (Cyae0Ho-
XMMHYECKOM) Ha TPYIIY BEIIECTB KUCIOr0 U C1a000CHOBHOT'O XapaKTepa, U30IUPYEMbIX JK C-
Tpakuuen u copOouuei;
- IPOBECTH UCCJICIOBAHNE 0ObCKTOB HA HAJIMUKE TPOU3BOIHBIX 0ApOUTYPOBOM KHCIOTHI.
Bonpocsl 1Jis1 caMONOATOTOBKH
1. O6mue 1 yacTHbIE PEaKIIMU WICHTU(PUKAIIMY BEILECTB KUCIOTHOIO XapaKTepa: CaJIMLUIOBO,
OEH30IHOM KU CITOT, (heHaleTuHa, POU3BOAHBIX 0apOUTYPOBOM KHCIOTHI: OapOuTaa-HaTPUs,
benobapbuTana, bapdbamuia, STaMUHANIA-HATPUS, OEH30HANIA U JIP.
2. OU3UKO-XUMUYECKIE METO/Ibl KAYECTBEHHOT'O ¥ KOTMYECTBEHHOTO aHAIIN3a BEIIECTB KHCIOT-
Horo xapaktepa (TCX, KX, BOXX, YO-cnektpodoTomeTpus — mpsmas u auddepeHiinaib-
Has U ap.).
3. CnocoOBbI IeTEKTHPOBAHHS BEIIECTB KUCIOTHOTO XapaKTepa MPpH UCCIETI0BaHUU METOIaMU
TCX, TKX, BDXKX.

4. CyneOHO-XUMHYECKas OIEHKA Pe3yJIbTATOB aHAJIM3a BEIIECTB KHCIOTHOTO XapaKTepa
XUMUYECKUMU U (PU3NIECKUMU METOIaMHU.

Jlaboparopnas pabora

Peaxuynu o0HapyskeHHs NPOU3BOAHBIX 0apOUTYPOBOIi KHCJIOTHI
1. O6mue peakuuu oOHapyxkeHus1 6apoUTYpaToB
1.1. Peakus BbIICNICHUS KUCIOTHON (hOpMBI OapOUTYpaToOB
Ha npenmeTHOe cTEKII0 HaclIauBalOT HECKOJIBKO Kallelb UCCIelyeMOoro pacTBopa (Kaxxaas 1mo-
clieAyrolas Karis HAaHOCUTCS 1ociie ucnapenus xjiopogopma). Cyxoil 0CTaTOK pacTBOPSIOT B
KaIrule KOHIEHTPUPOBAHHOW CEPHOM KUCIOTHI. Yepe3 3-5 MUHYT psJIOM IOMEIIAIOT KAl JUC-
TUJUIMPOBAHHOM BOJIBI, OCTOPOXKHO COeAMHSIOT 00¢ Kar. Yepe3 30-60 MUHyT HaOJIIOJAOT T10-
SIBJICHH € KPUCTAJUIMYECKOT 0 0Ca/IKa, XapaKTepHOro /Uil KaXKJ10ro OTJIeIbHOro OapouTypara
[Ipenen oOHapyxeHus 6apouTana — 80 Mxr/mi, penobapourana, 6apéamuna — 20 MKT, STaMHUHA-
na-Hatpus — 50 MKT.
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Puc. 2. Kpucramnsl 6apOutana

2. YacTHble peakuum

2.1. Peakuus ¢ XJIOPIUHKHAOAOM.

K cyxomy ocraTKy Ha MpeIMeTHOM CTEKJIE ITOCJIe yAaleHus Xxjopodopma npuOaBiIsioT KaIuio
pacTBOpa XJIOPUMHKI0Ja, TOMEIIAIOT CTEKJI0 BO BIaXXHYI0 KaMmepy u uepe3 15-30 munyT pac-
CMaTpUBaIOT (POPMY KPHUCTAJIIOB MO MUKPOCKOIIOM.

[Tpu nanuuuum G6apOuTasa HaOMOIAIOTCS PSMOYTOJIbHbBIE TNIACTUHKY TEMHO-KPAaCHOTO MU
¢uonerosoro 1Beta. [Ipeaen odHapyxeHuss — 4 MKT B mpooe.

[Ipu HanMuuuM 3TaMUHAJA-HATPUS HAOIIOAAI0TCS CPOCTKU U3 OKPAIICHHBIX B KOPUYHEBBIN I[BET
MpU3MaTHYECKUX KprcTauioB. [Ipenen odHapyxenus - 4 MKT B mpooe.

[Tpu Hammumu Gapbamuia HaOIIOJAIOTCA KPUCTAJUIBI B BU/IE TIPSMOYT OJIbHBIX TIACTHHOK HITH
CPOCTKOB U3 HUX, OKpalIEHHbIX B TEMHO-KPACHBIN U 3010TUCTbIN 1BET. [Ipenen oOHapyxkeHus -
7 MKT B mpobe.

Jpyrue 6apobutypatsl 1u00 HE JAIOT KPUCTAIIIMYECKUX OCATKOB C 3THM PEaKTUBOM, MO0 o0pa-
3YIOT KPUCTAJUIbI HEXapaKTepHOU (pOopMBI.

=

g:i‘m
Q L

WJ)

Puc. 3. Kpucramis 6apbamuiia ¢ XJTOPIMHKHAOIOM
2.2. Peakius ¢ xene30M0auIHON KOMIUIEKCHON COJIBIO.
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K cyxomy ocraTKy Ha MpeIMeTHOM CTEKJIe TOOABIISIOT KaIUTI0 PacTBOPA JKEJIe30H OTUTHOTO
KOMILIEKCa, TOMEIAIOT CTEKJIO BO BIAXKHYIO KaMepy U yepe3 15 MuHyT paccMaTtpuBaioT Gpopmy
KPHCTAJIJIOB TIOJ] MUKPOCKOIIOM.

[Tpu Haymuuu henodapOUTaia HAOIIOIAFOTCS TPU3MATHUCCKHE KPUCTAJUIBI M CPOCTKU U3 HUX
OpaHXeBO-KOpU4YHEBOro 1Beta. [Ipenen oOHapyxkeHus - 4 Mkr B npode. [1pu Hanmunu 6apdamu-
J1a HAaOJII01at0TCsl KPYITHBIE TPU3MATHYECKHE KPUCTAIIIBI M CPOCTKH U3 HUX PO30BO-OPAHKEBOTO
uBera B Buje 6abouek. [Ipegen oOHapy)eHus - 2 MKT B Ipooe.

[Tpu HamMuMyM STaMUHATA-HATPUS HAOIIOIAIOTCS MEJIKHE MJIACTUHYATHIC TPU3MAaTHUECKUE KPH-
CTaJUTBI M CPOCTKHU M3 HUX KOpHYHEBOro 1Beta. [Ipenen oOHapyxenus — 0,5 Mxr B ipo0e.
Hpyrue 6apouTtypaTsl JIMOO HE 1al0T KPHUCTAILUTMUECKUX OCATKOB C 3TUM peaKTHBOM, 00 obpa-
3YIOT KPHCTAJUIBI HEXapaKTepHOH (POPMBI.

Puc. 4. Kpucrasmipl sTaMrHaIa-HATPUS C KEJI€30HMO0IUTHON KOMITJIEKCHOM COJIbIO

2.3. Peakuus ¢ METHONOAMTHON KOMIIJIEKCHOM COJIBIO

MenHoioauaHas KOMIJIEKCHas COJib 1aeT ¢ 6apOaMuIOoM M 3TaMUHAJIOM KPUCTAJUIUYECKUE
0CaJIKi, AaHAJIOTUYHBIE TEM, KaKhe 00pa3yeT *Keae30i0ANIHAs COJIb. Y CJIOBUS BBIIIOJIHEHUS pe-
aKIU# Takue e, Kak ¥ C JKeIe30M0IUTHON KOMIUICKCHOI COJIBIO.

2.4. IIsetHoii Tect. Ha punpTpoBanbHyto Oymary B OHY TOUKY HAaHECTH 2-3 KaIlJli pacTBOpa
O6apbuTypaTa B OpraHMueCcKOM PacTBOPUTENE UM KHCIIOTO U3BJICUEHHUS, TOJCYIIUTh, 3aTEM Ha-
ciouts 1-3 xarm 1% cnuproBoro pactBopa kobanbTa HUTpata Co(NO3)2, moacymuTh 1 BHe-
ctu Oymary B napsl 25% pacTBopa aMMuaka — MsTHO MpUOOpeTaeT KpacHO-(HOIETOBOE OKpa-
LIMBaHUE.

2.5. Mypekcuanas peakuus. B papdopoByro amky Kk cyXoMy oCcTaTKy, OJTYy4EHHOMY 1OCIIE
BBIIIAPUBAHUS YaCTU U3BJICUEHHUs, 100ABUTH 110 3 Karu 3% pacTBOpa EpeKnucH BoJOpoia U pe-
aKTHBa, cojiepxalero coyib Mopa u xjaopu aMmmonus. ConepKuMoe Yalllki BbIIapUTh, CyXOn
OCTaTOK HArpeTh A0 MosiBIeHUs Oenbix mapoB. [locie oxnaxkaenus 1o6aBuTh 3 kamum 6 H. pac-
TBOPa aMMHMaKa.

[Ipu HanMuUM HEKOTOPBIX OApOUTYpPaTOB U THOOAPOUTYPATOB MOSBISETCS PO30Bast OKpacKa.
MypekcuaHyto peakiuio qart 6apdbammii, 6apoutan, penodapoburai, dSTaMruHaI-HATPUI U THO-
neHTan. He garoT 3Toif peakiuu rekceHan, rekcodapouTai u ukiooapouTal.
Y®-cneKTpoMeTpu4ecKuii aHau3 0apouTypaToB

YacTtb 35110aTa, OCTABICHHYIO paHee ISl KOJIMYECTBEHHOI'O ONPE/IENICHNUs, BHIIAPUBAIOT, OCTATOK
pacTBOpsIOT B 5 MJ GopatHoro OydepHoro pactsopa (pH=10), punbTpyroT uepes cyxoit Oymax-
HBIH QUIBTP, HIOMELIAIOT B KIOBETY CIIEKTPO(OTOMETPA, U3MEPSIIOT BEIMYNHY ONTUYECKON
MJIOTHOCTH B Avana3oHe JuH BoiH 210-350 um (ycnoBus: kBapiieBas kroBera 10 MM, pacTBop
cpaBHeHUs — 6opaTHBIN Oydep). 3aTeM B KIOBETY J00aBIISIOT HECKOJIBKO KaIlellb XJIOPHUCTOBOJI0-
poaHo# KucaoThl 1o pH=2, nepemenMBaroT pacTBOP U BHOBb U3MEPSAIOT BEIMYNHY ONTHYECKON
MJIOTHOCTH B Auana3oHe JauH BoiH 210-350 HM npu onucaHHBIX YCIOBUSIX.
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CriekTpoOTOMETPUUECKUI aHAIN3 [T03BOJISIET OAHOBPEMEHHO C KaU€CTBEHHBIMH XapaKTepu-
CTUKaMU (MaKCUMYyMBbI MTOTJIOIICHHS ) TOTYYUTh JaHHBIC JJISl pacueTa KOJIMYECTBEHHOTO CONEP-
YKaHHS BEUIECTB.

Pacuer xoHIIeHTpaIMu BEAYT 110 ypaBHeHHIO 3akoHa byrepa-JlamGepra-bepa:

AD=E™ *J1*C

orkyna, C=__AD re
E 1A)1 cM *L

AD = Dleo — Dsz

C - KoHLIeHTpanus BeulecTsa B %;

D - nuddepennmanpHas onTu4ecKas IOTHOCTh (abcopOLms);

- yIeTIbHBIN TTOKa3aTeNb MOTJIOEHHs (YMCIIEHHO paBeH moroieHuto 1% pactBopa mpu TOJIIH-
He cnost 1 cm). PaccunThiBaeTcs 3apanee Ui Kaxa0ro 6apouTypara o pacTBopam ¢ U3BECTHOM
KOHILICHTPALY €.

L- rommuHa cBeTonoriomiaromero cios (1 cm).

HaumenoBanue 6apoutypara E ) o
Bapb6uran 550
denobapburan 380
[uxnobapOuran 410
OTaMuHaI-HATPHS 415
Bapbamun 415
ByTobapbuTan 450

Ilposecmu yrazannvie peakyuu (MUKPOKPUCMATIUYECKUE, XPOMO2EHHbIE), COeNanb 661800 00
0OHAPYIHCeHUU U KOIUHYECTNBEHHOM COOEPACAHUU OOHAPYIHCEHHO20 bapOumypama 6 ucciedyemom
obvexme

JlaGoparopHnas pabora 9
HAITPABJIEHHBIA XUMHKO-TOKCUKOJIOTMYECKH AHAJIN3 BEIIIECTB
OCHOBHOI'O XAPAKTEPA
Crpykrypa 3aHsTHSA
1. BxonHol TecT.
2. JJabopaTtopHast paboTta « XMMUKO-TOKCUKOJIOTHUECKH I aHAJIN3 BEIIECTB OCHOBHOTO XapaKTe-
pa».
3. UtoroBelit TeCT.
Ieau 3ansaTHusa
- CHCTEMAaTH3UPOBATh 3HAHUS O HAITPABICHHOM XMMHUKO-TOKCHKOJIOTMYECKOM aHanu3e (CyaeoHo-
XUMHUYECKOM) Ha T'PYIITY BEIIECTB OCHOBHOI'O XapaKTepa, H30JIMPYEMBIX METOIOM SKCTPAKIINH U
copo1uu;
- IPOBECTHU UCCIIE0BaHNE 00BEKTOB Ha HATMYKE BEIIECTB OCHOBHOI'O XapaKTepa.
Bomnpoce! 1J11 caMONIOATOTOBKH
1. CxeMa XUMUKO-TOKCUKOJIOTHYECKOTO UCCIIETOBAHUS 10 CKPUHUHTY Ha HAJIMYUE BEIIECTB OC-
HOBHOTO XapakTtepa.
2. UnenTudukanms BemecTB OCHOBHOTO XapaKTepa C MOMOIIBI0 XUMUYECKUX peakiuii (oo1e-
0CaJUTENIbHbIC PEAKIINH, PEAKIINU OKPAITUBAHMS, MUKPOKPHUCTAITNYECKHUE).
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3. OGHapyx)eHHE U KOJTMYECTBEHHOE OIPEIeJICHNE BEIIECTB OCHOBHOTO XapaKkTepa PU3nKO -
XUMHUYECKUMHU METOIaMH: XpoMaTorpadudeckue, ONTHIECKIE, dJIeKTpoxuMmudeckue. [lapamer-
PBI KAUECTBEHHOT'O M KOJIMYECTBEHHOT'O aHAJN3A.

4. XMHUKO-TOKCHKOJIOTHYECKasl OIlEHKAa METO0B HICHTU(PHKAIIMK U KOJUISCTBEHHOTO OTpe/e-
JIEHUS BEILIECTB OCHOBHOT'O XapakTepa.

5. X¥MHKO-TOKCHKOJIOTMYECKUH aHAIIN3 HUKOTHUHA, TaXUKaPIHHA, dTUIMOP(UHA THIPOXIOpUAA
(mnonuHa), Mop(duHa, KOJIEeNHA, aMUAONMUPHUHA, aHTUTUPHUHA, HOBOKANHA, ITPOME0JIa, JUMEAP O-
na, koderHa, manaBepruHa, IpoTaBeprHa (HO-IITbI), XUHUHA, aTPONMHA, CTPUXHUHA, aKOHUTHHA.

Jlaboparopnas padora

NaenTndgukanus BemecTB OCHOBHOTO XapaKTepa ¢ MOMOIIbI0 PeaKIMid OKPAIINBAHMS
(XpOMOTreHHBIX peaKIuii)

O0mue peakuuu

Bce azoTconepxariye opraHnueckre BelecTBa OCHOBHOTO XapaKkTepa JaloT OCaIKHU ¢ o01ea -
KaJIOUJHBIMU (0CAAUTENILHBIMU) PEAKTHBAMM: KOMIIJIEKCHBIMU COEITMHEHUSMHU Ho/ia, FeTepor1 0-
JMKUCIIOTAMU, OPraHUYECKUMHU KHUCI0TaMHU, MUHEPAJIbHBIMU COJIIMU U JP.

Jliis poBeieHHsl peakuy Ha (UIIbTPOBAJIbHYIO0 OyMary HaHOCST Karllto XJ10po(opMHOro pac-
TBOpA MCCIIEAYEMOro BEIIEeCTBa, MOCe HcapeHus xiopodopma 00padaTeiBaIOT C OMOIIBIO
myIbBepU3aTOpa peakTuBoM Jlparenaopda, OTMEUarOT OKPACKY ISITHA.

MexanusM 00pa3oBaHUsl OKPAIIEHHOI'O OCa/IKa:

NH" [Bil;] - (NH™[Bils])

[TapanienbHO NPOBOASAT TY YK€ PEAKIMIO CO CTAHIAPTHBIM PACTBOPOM HCCIIEAYEMOr 0 BEILIECTBA.
YacTHble peakuun

Peakyuu obnapyosicenus naxuxapnuma.

Peakius ¢ pactBopoM ioa B Kalus oaue.

Ha npeameTHOE CTEKIIO HAHOCAT 2-3 KaIui XJI0po(GOpMHOTO pacTBOpa HCCIEAYEMOro BEIIeCTBA.
[Tocne ncnapenus xnopodopma OCTaToK cpasy xe oopadarsiBator 1 karuteit 0,1 H pacTBopa
XJIOPUCTOBOZOPOTHON KHCIIOTHI, TOOABIAIOT | Kario pacTBopa ioja B pacTBope Kaius Hoauna.
CTexIIo MOMEMarT BO BIAKHYIO Kamepy, 4epe3 20 MUHYT 101 MUKPOCKOIIOM HaOJII0Iat0T KPH-
cTrajuibl B hopMe 1yOOBBIX JTUCTHEB 30JI0TUCTO-KEITOr0 (30JI0THCTO-3€JICHOT0) LIBETA.

[Ipenen obHapyxenus — 3,5 MKT B mpo0e.

Peaxyuu oonapyscenus amponuna.

Peakuus Buramn-MopeHa.

B tdapdopoyro yaniky BHECTH HECKOJIBKO Kallelb XJI0pO()OPMHOro pacTBOpa UCCIEAYEMOTro
BEIIeCTBAa U MPU KOMHATHON TeMIlepaType BhIMapuTh qocyxa. K cyxomy ocratky mpubaBuTh 1
MJT KOHIIECHTPUPOBAHHOM a30THOM KHCIIOTHI, )KUAKOCTh Ha KUTIAIIEH BOJASHOM OaHe BBIAPUThH
nocyxa. [Ipu 3ToM cyxoii ocTaTok mprodperaeT KENTyro okpacky. K cyxomy ocTarky ¢ oHOM
CTOpPOHBI TPHOABUTH 3 — 5 Kamenb aleToHa, a ¢ Apyrou 1 — 2 kammm 10% cnupTroBoro pacteopa
Kanus ruapokcuaa. [Ipu conmprukocHOBEHUH YKa3aHHBIX PaCTBOPOB C CYyXUM OCTaTKOM IOSIBJISI-
eTcst ObicTporcye3aromas (ProaeToBas OKkpacka.

Peakuus necnenuduuna. [1penen ooHapyx eHus - 1 MKT.

Peakyuu obnapyosicenus nogoxkauna.

1. Peakuus oOpa3oBaHuUs a30KpacUTEsL.

Ha monocky ¢unbTpoBasibHON OyMaru HaHOCSAT HECKOJBKO Karelb XJI0po(GOPMHOTO pacTBOpa,
nocie ucrnapeHus xiaopodopma npubasistoT o 2 karmm 1% pacTBopa XJIOpUCTOBOAOPOTHO U
KucnoThl, 1% pacrBopa HaTpust HUTpUTa. Yepes 1-2 MuH. mpuOaBIIsAIOT 2 KaIuIM HIEJI0YHOT0 pac-
TBOpa —Hadrona. [Ipu HanMunu HOBOKanHa Oymara mpuoOpeTaeT KpaCHO—OPaHKEBYIO OKPACKY.
Peaxnus HeciennuyHa, €€ 1ar0T BCE BEIIECTBA, COACPIKALINE IEPBUYHYIO apOMATHUECKYIO
AMUHOTPYIIITY.
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2. Peaknus ¢ peaktuBom Jparengopda.

Ot npubaBneHus Karm peaktusa Jparengopga Kk cyxoMy oCTaTKy HCCIEIYEMOro BelecTBa
obpasyercs ocanok. [Ipy HaIM4YMK HOBOKaMHA KPUCTAININYECKUNA OCaI0K COCTOUT U3 MPSAM O-
YTOJIbHBIX TIJIACTUHOK KPacHO—Oyporo 1sera.

Peaxyuu odnapyscenus xununa.

1. O6HapyxeHue XuHUHA 110 (QITYyOpECHECHITNH.

YacTp uccieayeMoro XjaopogpopMHOro pacTBOpa MOMEMIAIOT B TPOOHPKY, XJIOpOPOpM HCIAPSIOT
IIpU HarpeBaHUU Ha TemnJjoi BoasHol O0ane. K cyxoMy ocraTky 100aBiisitoT 1 M1 Boabl U 1 M
pa3BeACHHOMN cepHOM KUCHOTHI. [Ipy HanMuuu XuHUHA MOABIsSETCS ronyoast GpayopecueHus,
0co0eHHO xopo1o Ha0moaaemas B YP—csete. OT npubaBiIeHUs K 3TOM KUJKOCTH HECKOJIBKUX
karens 0,1 Monb/1 pacTBOpa HaTpUsI THIPOKCH/Ia MHTEHCUBHOCTH T'OIY00i (ryopecieHInu o c-
nabesaer, a 3areM (ipu pH = 9) mosiBnsiercst huoseToBast GIryopeceHIINs.

Ecnu x pacTBOpy XMHHHA, TOAKUCIECHHOMY CEPHON KU CIOTOM, MpUOAaBUTh HECKOJILKO Karlesb
OpOMHOI1 BOJIbI, pa30aBIIEHHON JECATUKPATHBIM 00bEMOM BOJIBI (710 MOJIHOTO ramieHus ¢y o-
pECLIeHIINN), a 3aTeM IpuOaBUTh HECKOJILKO Kamenb 25 % pacTBopa aMMOHUS TUAPOKCHAA 10
LIEJIOYHON peaKkuy, TO MOABIIAETCS KEATO—3€ICHAasl (PIIyopeceHIIUS.

2. TamneoOXUHHAs peaKuus

Cyxoii octaTok B paphopoBoii yaiike (1ociie yaaieHus xjopodpopma Ipyu HarpeBaHuu Ha TeI-
JIoM BoJsiHOM OaHe) cMmemmBaroT ¢ 1 mi Boabl. K pactBopy mobasisitoT 2 — 3 karmau (u3oerast us-
OBITKA) HACBIIIEHHOW OPOMHOI BOABI, 2 — 3 Karu 25% pacTBopa amMoHus ruapokcuaa u 0,5
M xaopodopma. [Ipy HaMYMK XMHUHA HAOIIOIAI0T APKO—3€JICHOE OKpaIlIMBaHUE XJIOPOhHOpPM-
HOTO CJIOS; IPH MOJAKUCIIEHUH OKPALIMBAaHUE MEHSIETCS, CTAHOBUTCS BHAYaJle CHHUM (HEHUTpasb-
Hasl peakuus Cpebl), a 3aTeM (PUOJIETOBBIM MUITH KPACHBIM (KHUCHas Cpefa).

Peakmus cnenuduyna.

Peaxyuu oonapyscenus mopguna.

1. Peaknusi ¢ peaktuBoM Mapku.

Heckonbko kanens XaopoopMHOTro pactBopa ucnapstoT B papdopoBoii yamike, 100aBisoT 2
KaIIi peakTuBa Mapku: npu Hanu4uu MoppuHa HaOI01aeTcsl CHHE-(HOJIETOBOE OKpalIiBa-
HUE.

[Ipenen obunapyxkenus — 0,05 Mxr MmopduHa B mpobe.

Peakuust 4yBcTBUTENIBHA, HO HE ClIENM(UYHA, TIOJOKHUTEIIBHBIN pe3ynbTaT 1atoT U Apyrue Belle-
CTBa, UMEIOIIME B CBOEH CTPYKTYpe (PEHOIBHBIN I'MAPOKCHIL.

B XMMMKO—TOKCHKOJIOTMUECKOM aHAJIM3€ PEaKLUU ¢ peakTuBOM Mapku npujaercs oTpuLaTellb-
Hoe 3HayeHue. [lonTBepkaaronye peakiuu Ha ONUITHbIE aJIKaJIOU bl BBITOJIHSIOT TOJIBKO MTPU
MIOJIOKUTENBHOM pe3yJbTaTe 3TOH peaKInH.

2. Peakuus ¢ pactBopoM MonubaaTa aMMOHUS B KOHIICHTPHPOBAHHOW CEPHOM KHUCIIOTE (PeaKTHB
Opene).

Peakuuio mpoBOASAT Tak e, Kak U ¢ peaKTUBOM Mapku: pu Hanuuuu Mop¢rHa Habmogaercs
¢uoseToBOE OKpalIMBaHUE, IEPEXOAIIEE B PO30OBOE.

[Ipenen oonapyxenus — 0,05 Mkr B mpobe. Peakius HecnienupuaHa, MOJIOKUTEIBHBIN PE3YIIb-
TaT JAIOT APYTUE AKAJIOHU]IBI OIHSI.

3. Peakius ¢ pacTBOpOM BaHajaTa aMMOHHS B KOHIICHTPHUPOBAHHON CEpHOM KHUCJIOTE (pEaKTHB
Mannenuna).

Peaknuio mpoBOJSAT Tak e, Kak U ¢ peakKTUBOM MapKu: pu Hanuuuu Mop¢urHa Habmoqaercs
¢uoneToBoe OKpalIMBaHue, epexosiee B 0J1eTHO-PO30BOE.

[Ipenen obHapyxeHus — 2,5 MKT B mpo0e.

Peakiiuu oOHapy)eHHsI MOPPHHA U3YIAFOTCS TEOPETUIECKH !

Peakyuu obnapysicenus kooeuna.

(peakuuy BBIMOJIHSIIOTCS aHAJIOTHYHO pPeaKUsIM Ha MOp(hUH)

1.Peakuus ¢ peaktuBoM Mapku.
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2. Peaknus ¢ peaktuBoMm Ppene.

3. Peakuus ¢ peaktuBOM MaHienmHa.

Bo Bcex ciydasx HaOJr0JaeTCsl CHE-3€/IEHOE OKpAalllMBaHKE, OBICTPO MEPEXOISILEE B CUHEE.
Peaxyuu oonapycenus nanasepuna.

1. Peakiiuu okpaimBaHus ¢ IIBETHBIMU PEAKTUBAMU:

C peakTHBOM MapKH peakIuio MOXHO IPOBOJUTD JABYMS CIIOCOOAMM:

1) cyxoii ocTaTOK manaBeprHa ¢ peakTUBOM Mapku Ha X0JI0/le JaeT PO30BYIO0 OKPACKY MpH Ha-
IpeBaHUU MEPEXOAAIIYIO B (PMOIETOBO—KpPACHYIO MU MTYPIYPHO—KPACHYIO.

2) ot npubaBneHus peakTuBa Mapku K CyXOoMy OCTaTKy IallaBepHHa MOSIBISAETCS pO30Basi OKpa-
cka. Eciam k pacTBOpy nprOaBUTh KpUCTANIMK KaJlus IEpMaHraHaTta, TO OKpacka IepexoinuT B
ronyOyro.

C peakTHBOM DpAMaHa 00pazyeTcs KpacHOe OKpallMBAHHUE;

¢ peaktuBoM PDpene oOpa3yeTcs 3e1EHOE OKpAIINBaHUE,

C PCaKTUBOM Mangenuna 06p33y€TCH CI/IHG—(i)I/IOJ'IeTOBOC OKpalIrBaHHUC.

2. Peaknus ¢ xenesa (1) xiopuaom 1 cepHOl KUCTOTOM

Cyxoii ocTaTOK pacTBOPSIOT B 1 — 2 Kamjisix KOHLEHTPUPOBAHHON CEPHOM KUCIOTHI, 100ABISIOT
1 xamumo 0,1% pactBopa xenesa (I1I) xnopuna, Harpeatot. B npucyrcrBun namnasepuHa nosis-
nsiercs uoneTroBas oKpacka.

Peakuuu okpalMBaHus ONUNHBIX aJIKAJIOMIOB C Pa3JIMYHBIMU PEaKTUBAMU IIPEACTABIICHBI B
Tabm. 1.

Tab6anua 1 Peakuuu oxkpammBaHusi ONUIHBIX ATKATOUAOB € PA3IHYHbIMHM PeaKTUBAMH

BemecrBo PeakTuBbl
Mapku ®pene Mangenuna PacTBop xkeie3a
(I1I) xs1opuaa
¢opmanbaern B KOHIEH- HATPUS MOJIMOJAAT B KOH-  HATPHsl BAHAJAAT B KOH-
TpupoBanHoii H2S04 nenrpuposan-Hoii H2SO4 unentpuposannoit H2SO4
1 2 3 4 5
Moppun KpacHO— ¢duonerosoe ¢duonerosoe cuHe—(duonero-
¢uonerosoe OneHoO— OsenHO— BOE
¢uonerosoe po30BOE po3oBoOE
pO30BO—
¢duonerosoe

JlaboparopHnas padora 10
XUMHUKO-TOKCUKOJOTHUYECKHUN AHAJIN3 ITPOU3BOJHBIX 1,4-
BEH30IUA3EIIMHA

CrpyKkTypa 3aHATHA

1. BxoxHo# TecrT.

2. JlaGopatopHas pabota «XUMHKO-TOKCUKOJOTMYECKHI aHamu3 MpOU3BOAHBIX 1,4-
OeH30Ara3enuHay.

3. UToroBeIil TECT.

Meau 3ansaTus

- CHCTEMaTH3UPOBATh 3HAHUS O HAIIPABICHHOM XMMHUKO-TOKCHUKOJIOIMYECKOM aHaju3e (cyaeoHo-
XUMHUYECKOM) Ha TPYIITY IPOU3BOIHBIX 1,4-0eH30A1a3ennHa, U30JMPYEMbIX METOJOM dKCTpaK-
LIUU ¥ COpOIIH;
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- IPOBECTH UCCJIEI0BaHNE 0ObEKTOB HA HAIMYME BEIIECTB - MPOU3BOAHBIX |,4-0eH30/1na3ennHa.
Bomnipocel 111 caMONIOAT0OTOBKH

1. OGume u yacTHBIE METO/IbI U3BJICUEHUSI TPOU3BOAHBIX 1,4-0eH301na3enuna u3 Ouonornyie-
CKOro MaTeprasia (BHYTPEHHHE OpraHbl, OMOJOTHYECKHUE KUIKOCTH ), XapaKTEPHUCTUKA ITUX Me-
TOJIOB.

2. OnpeneneHre Mpou3BOaHBIX 1,4-0eH30/1Ma3enHa B OMOJIOrHUYeCKOM MaTepHase o HaTUB-
HBIM BEIIECTBAM U MPOAYKTaM ruaponu3a. [IpenmyiiecTBa u HEOCTATKH METOJIOB.

3. CiocoObl OYMCTKHU U3BJICYECHUH, TTOTYICHHBIX U3 OMOJIOTMYECKOr 0 MaTepHaia.

4. ®U3UKO-XUMHYECKHE METO/IBI HCCIICIOBAHMS MPENapaToB — MPOU3BOIHBIX 1,4 -
oenzonmnazenuna (TCX, Y®-cnekrpomerpus, [KX, BOXKX).

5. MeTronbl KOMMYECTBEHHOI'O OINpeiesIeHUs POU3BOIHBIX 1,4-0€H301Ma3ennHa.

6. Merabonmu3m npon3BoAHBIX 1,4-0eH301Ma3enHa, Crioco0b! HISHTH(PUKAIINKA MeTab O TOB.
7. TOKCUKOJIOTHYECKOE 3HaUECHUE TPOU3BOAHBIX 1,4 -0eH3011ua3enuHa.

JlabopaTopHas pa6oTa XMMHKO-TOKCHUKOJOTHYECKUH aHAJN3 NPOU3BOAHBbIX 1,4-
OeH30Ha3eNIUHA

1. Unentudukanus npou3Boanbix 1,4-0eH30a1Ma3enuHa no npoayKTaM ruiposamsa.

1.1. U30ampoBanue

lunponus. B meHUIMIIMHOBBIN (JIaKOH BMECTUMOCTBIO 20 MJI TOMECTUTh OOBEKT MCCIIEOBa-
HUS, JOOABISIOT 3 MJ KOHIEHTPUPOBAHHOW XJIOPHCTOBOJOPOIHON KUCIOTHI, ()JIAKOH 3aKPBITh
PE3UHOBOI MPOOKOM, PUKCUPOBATH METAINTHYCCKUM 3aKUMOM, HArPETh HA KHIISAIICH BOASHOU
OaHe B TeueHue 15 MUHYT.

[Ipu runponuse xiopouazenokcuoa u oxkcazenama oopa3yercs 2-aMUHO-5-XJI0pOeH30()EeHOH;

MIPU TUAPOIIN3E Ouasenama - 2-MeTUIaMHHO-5-XIT0pOeH30(EHOH;

HUmMpazenama — 2-aMuHO-5-HUTpoOeH30(eHoH;

Qenazenama — 2-aMUHO-5-0poM-2,-XJIOpOEH30(PEHOH.

[Iporecc kucnoTHOro ruAponusa 1,2-nturuaponpon3BoaAHbIX 1,4-0eH30AMa3enHa MPOTEKaEeT Mo
crenyoueil cxeme:

DKCTpakius NPOAYKTOB THApoian3a. [ uaponus3at oxjaaxaaT, noamenaunBaoT 50% pactBopom
HaTpus Tuapokcuaa (ocropoxno!) no pH=10-11, cMech oxnaxkaarot, 1odaBmsoT 10 M xsopo-
¢dopma. Conepxkumoe (hylakoHa BCTPSAXMBAIOT HA YCTPOMCTBE MEPEMEUIMBAIOIIEM B TE€UEHHUE 5
MUHYT, HeHTpupyrupytot 10 munyT npu 3000 06/MUHYT, XJI0pOGOPMHBIN SKCTPAKT MEPEHOCAT
B JIENUTEIbHYIO BOPOHKY, OTACISIOT, GUIBTPYIOT Yepe3 OyMaxHbIi GuiabTp ¢ 6€3BOIHBIM Ha-
Tpus cylb(aTom. DKCTparupoBaHue MOBTOPAIOT enlé 1 pas.

XnopohopMHbIE U3BIICUCHUS 00bEIUHSIOT, CJMBAIOT B BBHIMAPUTEIbHYIO YalKy (damky [lerpn),
BBIIIAPUBAIOT IPU KOMHATHOHN Temmepatype gocyxa CyXoil oCTaTOK pacTBOPSIIOT B 5 MJI XJIOPO-
¢dopma, nensat noposHy. 1o 2,5 M1 ucronb3yr0T A UASHTU PUKALMKY U KOJTUYECTBEHHOTO OIp e-
JIeNIEeHUS.

KosnyecTrBeHHOE onpeaeieHne

KonuuecTBeHHOE onpeneneHne uecaenyeMbIX COSAMHEHUH 10 2 -aMUHO-0eH30()€HOHaM TPOBO-
9T GOTOMETPHUYECKUM METOJIOM B BUAMMOM 00JIACTH CIIeKTpa mocie peakunu bpaTToHa-
Mapanna.

Jly1s pacyeTa KOJMYECTBEHHOI 0 COACPKAHUS MTOJIb3YIOTCS IPalyHpPOBOYHBIM IpapUKOM.
ITocTpoenue rpagynpoBo4HoOro rpaguka

B tpu mepnsie npobupku Ha 5 Mt qobasiisitoT o 0,1 mi (100 MKr) cTaHAapTHOTO pacTBOpa aHa-
m3upyemoro Bemiecta (1 Mr/mi) u mo 3 Mt 2 H pacTBOpa XJIOPUCTOBOJAOPOTHON KUCTIOTHI.
I'maponu3 mpoBOAST Ha TIMIEPUHOBOM OaHe B K0J10e ¢ 00paTHBIM XOJIOAWIBHUKOM Tpu 125-
1300C B Teuenue 30 MUHYT WM Ha KUTISAIEH BOAsIHOM OaHe B TeueHu e 1 gaca. [To okoHuaHumM
TUAPOIN3a XOJIOAUILHUKY TPOMBIBAIOT 1 M 2 H. pacTBOpa XJIOPUCTOBOIOPOAHOM KHcIO0Th. I1o-
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clie OXJIAKICHUSI 00bEM TUIPOJIM3aTa JOBOJAAT 2 H PACTBOPOM XJIOPHCTOBOOPOIHOM KUCIIOTHI
70 5 ML

Jlanee u1st KaX/10ro THApoIM3aTa MOCTynaroT CIEAYI0IUM 00pa3oM: B MEpHbIE TPOOUPKH Iepe-
Hocsrt o 0,1, 0,25, 0,5, 1,0 ma crangapTHOro pactBopa (2, 5, 10, 20 MKT BemiecTBa), 10BOJAT
00beM 110 3 MJI 2 H pacCTBOPOM XJIOPUCTOBOJIOPOIHON KUCIIOTHI, TPOBOAT peakiuio bparTona-
Mapmanna: no6asisitot 1 mit 0,1% pacTtBopa HaTpUs a30THCTOKUCIIOTO, a yepe3 5 MuHyT — 0,5
M 1% pactBopa ammoHus cynb(amara. [lomydeHHbIN pacTBOp BCTPSAXUBAIOT 10 MTOJHOTO yaa-
JIEHU My3bIPbKOB ra3sa, nocjue yero noodasmstor 1 miu 0,1% pactBopa N-a—
HaTIIIdTHICHANAMUHANXI0pUAa. ONTHYECKYIO MIIOTHOCTh U3MEPAIOT yepe3 15 MunyT Ha ¢ o-
TO3JIEKTPOKOJIOPUMETPE B KIOBETAX C TOJIIMHOM 105l 10 MM, cBETOQMIBTp 3€JIE€HbII, pacTBOp
CpaBHEHHUS — CMECh PEaKTHBOB JJIsl peakiuu bpartona-Mapianna (ABoHON 00beM).
[Tony4yeHHbIe JaHHBIE UCIIONB3YIOT I TOCTPOSHHS I'PayUPOBOYHOT O rpadrika 3aBUCHMOCTH
ONTUYECKOU NJIOTHOCTU OT KOHILEHTPALIUK BELIECTBA.

JUJ1s1 KOJIMUECTBEHHOI O ollpeieieHust 0eH30(eHOHa, BBIIEIEHHOT 0 U3 OMOJIOTHYECKOro MaTepHa-
na, 2,5 M1 uceleyeMOro pacTBOpa BBIIAPUBAIOT JOCYXa, CyXOW OCTATOK PacTBOPSIIOT B 5 M 2 H
pacTBOpa XJIOPUCTOBOIOPOAHOM KUCIOThI, IPOBOAST peakiuto bparrona-Mapasia u goro-
MeTpupyroT. KoHIIeHTpauio aHaIu3upyeMbIX BELECTB ONPENEISAIOT 10 I'palyHpOBOYHOMY I'pa-
¢buxy.

ITo 3HaUYeHUsIM ONTUYECKON MUIOTHOCTU HAXOAT cofepxaHue BemecTsa B poode (Cx). Komnue-
ctBo BemiectBa B 100 r oprana pacCuyuTHIBAIOT 1O (hopMyJie:

X Mkr = Cx*2%100 /5, rae

X — xonmnyecTBo BetecTBa B 100 r oObekTa,

Cx — conepxaHue BelllecTBa B Ipoode,

5 - 00beM U3BJICYCHHUS.

HNnenTudgukanus 10 HATUBHBIM BelECTBAM

HccnenoBanue mpou3BoaHbIX 1,4-0eH301Ma3enHa 10 HATUBHBIM BEIIECTBAM SIBIIsIETCs Ooiee
CJIOKHBIM U ITPOBOJIUTCS B TOM CIIy4dae, €CIM B PE3YJIbTATe UCCIEAOBAHUS MO MPOJLYKTaM TUIPO-
JI132a MOJTYY€EH MOJI0KUTEIIbHBIN Pe3yJIbTarT.

W3onupoBanue u oyucTka. 17 n301upoBaHus HATUBHBIX COEIUHEHUHN U3 OMOIOTMYECKUX 00 b-
€KTOB HCIIOJIB3YIOT MOAU(DUIIMPOBaHHBIN MeTo ] BacuibeBoil (B KauecTBE 3KCTPareHTa MUCIO JIb-
3YIOT HOJKUCIEHHYIO XJIOPUCTOBOJOPOIHON KUCIOTON BOY). DKCTPAKLIMIO POU3BOAHBIX 1,4 -
OeH30Ma3enHa poBOSAT OPraHUYECKUM pacTBOPUTENEM U3 KUCIoW cpenbl npu pH=2 (T.k.
PsIIL ATUX COEMHEHUH SIBJISETCS OUEHb CIa0bIMM OCHOBAHMSIMU) U U3 ILEITOYHOM Cpebl Ipu
pH=9-10.

Wnentuduxanus. J{ns obHapyKeHus npenapaToB Npou3BoAHbIX 1,4-0eH3011a3enuHa MpoBOIsAT
uccienoBanue moatoB MeTogoM TCX B 00LIMX U YACTHBIX CUCTEMAaX PacTBOPUTENEH, TpH
9TOM BO3MOKHO Pa3/elIeHHe HATUBHBIX BEIIECTB U UX MeTaboauTOB (Tadm. 1).

Taboaunna 1 3navenue Rf HekoTOPBIX Mpou3BOAHBIX 1,4-0eH301MAa3eNNMHA B 00X U YACT-
HBIX CHCTEMAax PacTBOpPUTeJIeH

BemecTBo O01mme cucremMsbl YacTHBIE CHCTEMBI

Xnopodopm: | Drunauerat | Xaopodopm: | DTuianerar: MeTa- Metanon

aneToH (8:2) METaHOJ HOJL:

(9:1) 25% pactBOp amMMua-
ka (17:2:1)

XJ103enusa 0,62 0,00 0,5 0,1 0,51
JAuazenam 0,75 0,23 0,73 0,58 0,77
Hutpazenam | 0,72 0,00 0,53 0,35 0,6
JleTekTHpOBaHKE BEUISCTB HA XpOMATOIPAMMeE TTPOBOJIAT:
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- 10 OKpacke MATeH ¢ peakTUBoM Jlparenniopda (HaTUBHbIE BELIECTBA U META0OIUTHI OCHOBHOI'O
XapakTepa),

- 10 peakiuu 00pa3oBaHus a3oKkpacuTens (0eH30(EeHOHBI, HMEIONME CBOOOIHYIO IEPBUYHYIO
apOMaTHYECKYIO0 aMUHOTPYIILY).

Peaxknuto oOpa3zoBaHus a30KpacuTeNsl IPOBOST HA XpOMATOr paMMe cpasy (00HapYKHBAIOTCS
MPOAYKTHI MeTabom3Ma — 0eH30(DEHOHBI) U MTOCIIE TTPOBEASHHS KHCIOTHOTO THAPOIIN3a HElo-
CPEACTBEHHO Ha IJIAaCTHHKE!

Ha CTapTOBYIO JIMHUIO CTEKJITHHOM MJIACTUHKH C 3aKPETIJICHHBIM CIIOEM CUJIMKAaress HaHOCAT M C-
CIIETyEMBI paCTBOP U CTaHJIAPTHBIC PACTBOPHI METYMKOB B BHJIC TOYCK, ONPHICKUBAIOT KOHI[CH-
TPUPOBAHHOHN XJIOPHUCTOBOAOPOIHON KM CIOTOM, HAKPBIBAIOT IIJIACTUHKY IPEAMETHBIM CTEKJIOM,
MOMEIIAIOT e¢ B cymiabHBIN mkad Ha 30 MunyT ipu 1200C, BBIHUMAIOT, OXJIQXKIAIOT, TOM e-
1IAI0T B CHCTEMY PacTBOpUTENEH O€H30J1 (HATUBHBIE BEUIECTBA M MPOAYKTHI METa0oJIM3Ma Ipu
3TOM THIPOIU3YIOTCS 10 aMmuHoOeH30denonoB). Ilocne npobera GppoHTa pacTBOpuTENe nia-
CTHHKY BBICYIIMBAIOT 10 TIOJHOTO yAaJIeHHs 3amaxa pacTBOPUTENIEH, TPOABIAIOT 2 H paCTBOPOM
XJIOPUCTOBOJOPOAHON KUCIOTHI, 0,1% pacTBOpoM HATpus a30THCTOKHUCIIOT O, PACTBOPOM -
Hadrona B 10% pactBope Hatpus ruapokcua. [IstHa 6eH30()eHOHOB MPOSBIIAIOTCS B BUJIE
OpaHXEBbIX IISITCH.

3akimoueHue 00 0OHapyKEeHUHU MPOU3BOIHBIX 1,4-0eH301Ma3enuHa Ja0T MOCIIe CPaBHEHUS 3HA-
yenuii Rf uccieqyeMbIx BemecTB U CTaHAAPTHBIX.

[Tocine anronpoBaHus BEIIECTB MPOBOIAT UccieaoBanue B YD -o0mactu criekTpa. B criekTpax
HATUBHBIX COMHEHUN POU3BOAHBIX 1,4-0eH30/1na3ennHa UMEIOTCS TPU MOJIOCHI MOTTIOIIEHUS:
200-215 am, 220-240 M (00yCIIOBJICHBI HATMYUEM B CTPYKTYpE BEIIECTB (DEHMIIbHBIX pauKa-
710B), 290-330 HM (IOrIOLIEHHE a30METUHOBOM IpYIIbI). XapaKTep CIEKTPOB MOrJIOLIEHHS M O-
KET MEHATHCS B 3aBUCUMOCTHU OT 3HaueHus pH cpezpl B CBSA3M ¢ IPOTOHUPOBAHUEM U JCTIPOTO-
HHUPOBAHUEM aTOMOB a30Ta, BXOJASIIMUX B LIENb COMPSDKEHUS, a TAKXKE 3a CUET JIAKTUM -JTaKTaMH O
TayTOMEpUHU.

Jl5is mccrieoBaHus U3BJICUeHUH pekoMeHytoTes MeToasl [ KX, BOXKX, no3Bonstomue sghex-
THUBHO pa3/eJIuTh HATUBHbBIE BEIIECTBA U META0OIMUTHI, COUETaTh BO3MOKHOCTH MTPOBEICHUS Ka-
YeCTBEHHOT0 U KOJMYECTBEHHOr 0 aHaji3a B OJHOM mpole.

JJ1s KOMYeCTBEHHOT O OIpeesieHUs MPOU3BOAHBIX 1,4-0eH30/1Ma3ennHa MOKHO HCI0JIb30BaTh
MeTo/ibl ciekTpoMeTpun B Y D-061acTu criekTpa (1o cOOCTBEHHOMY MOTJIONIEHUIO) U B BUIUMOM
o0yacTu criekTpa (1Mo peakuuu 00pa3oBaHUs a30KPACUTES).

Ilposecmu  udemmugukayuro u  KoauvecmeeHHoe  onpeoeneHue  Npou3eooHoz2o  1,4-
OeH300ua3enuta, 3aHecmu pe3yabmamsl 8 pabouyr mempaods, coeiams 6bl800 00 0OHAPYIICe-
HUU U COOepIHCAHUU eujecmBa 8 UcciiedyemMom 00vekme

JlabopaTopHnasi paéora 11
XUMHUKO-TOKCUKOJOTHUYECKHUHN AHAJIN3 HA TPYIIITY BEIECTB, U30JIHU-
PYEMBIX SKCTPAKIIMEN. XJIOPOPT AHUYECKHUE NECTUIIAIBI
CrpyKkTypa 3aHATHA
1. BxoxHo# TecrT.

2. JIabopaTtopHas paboTa « XMUMHUKO-TOKCUKOJIOIMUECKUN aHAIN3 Ha HAJTMYUE XJIOPOPTaHUYECKUX
nectuiuaoB (XOID)».

3. UtoroBeIil TECT.

Ieanb 3aHATHS:

- U3YYHUTh HOMEHKJIATYPY, PU3HKO-XUMHUYECKUE CBOWCTBA, METOIbI M30JIMPOBAHUS, OCOOCHHOCTH
XUMHUKO-TOKCHUKOJIOTUYECKOT 0 aHajan3a npu orpaBieHusx XOIT;

- HAYYUTHCS TPOBOJAUTH IPOOOMOAr OTOBKY, HAEHTU(UKAIINIO U KOJMYECTBEH HOE O pe/esieHne
XOII B NOIy4Y€EHHBIX U3BJICYECHUSIX.

Bomnpocs! 11 caMONIOATOTOBKH
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1. ITo kakoMy MPUHLHUITY KJIACCU(DULIUPYIOTCS AIOXUMHUKATBI B TOKCUKOJIOTHYECKOM XUMUU?

2. KakoBO TOKCHKOJIOIrM4ECKOE 3HaYEHU E SIAOXUMHUKATOB?

3. Kakune nectuuabl OTHOCATCS K XJIOpOpraHndeckuM? M exaHu3M TOKCUYECKOr 0 1€ CTBUS
XOII na npumepe J/T.

4. OcoOeHHOCTH HHTOKCHKALIUU XJIOPOpraHMueCKUMH nectuimaaMu. [IpuBectu MeTonuky mp o-
BEJIEHHS XUMHUKO-TOKCHKOJIOTHUECKOro ananusa Ha Haanune XOII.

5. UTo moJI0)KEHO B OCHOBY MACHTU(UKALINY TekcaxjopaHa? Hanumure XuMu3M peakiuu.

6. KakoB mpyHIMI METO/Ia KOJIMYECTBEHHOTO OMpE/IeICHUs TeKcaxaopaHa?

7. Ilpon3BoaHbIe OUTIMpPHANTIA - TApaKBaT, TUKBAT. [[puMeHeHne, CHMIITOMBI TP OTPaBJICHUH.
8. HutpocoennHeHus, BO3MOKHbIE peakiuu OnoTpaHchopMaluu.

9. IMuperpounsl. [IpuMenenne, omune AaHHoi rpynnel coenunenuit or @OII, XOII.

10. Ddupsr kapbaMHUHOBOH KUCIOTHI. OCHOBHBIE TTPEACTABUTENHN, OMOTpaHCHOpMAIIHSL.

JIabopaTopHas paboTta XMMHKO-TOKCUKOJOTMUYECKUN aHAJIM3 Ha HAaJMYKe XJIOPOPTraHNIEeCKUX
necturaoB (XOIT)

[IpoBenenne yueOHOr0 XUMUKO-TOKCUKOJIOTMUECKOTO UCCIIEIOBAHNSI Ha HATMYUE XJIOPOPraHu-
YECKUX COCITMHEHUMH.

Ipunyun memooa.

MeToz ocHOBaH Ha XpoMmatorpaduu XJI0pcoaepKaliuX NEeCTUIIHIOB B TOHKOM CJIO€ OKHUCH alio-
MUHUS, CUITKATellsl MM NIacTUHOK «Silufol» B pa3nuyHbIX cucTeMax MOABUKHBIX PACTBOPHT €-
JIH TIOCJIe AKCTPAKIIMK UX U3 UCCIEAyeMbIX 00pa3lioB U OYHCTKE IKCTPAKTOB. [loaBMXHBIM pac-
TBOPUTEJIEM CITYKHUT F€KCaH WJIM TeKCaH B CMECH C alleTOHOM. MecTa JIoKaJn3aluy [pernapaToB
00HapyKMBAIOT MOCJE ONPHICKUBAHUS MIACTUHOK paCTBOPOM aMMHUaKaTa cepedpa ¢ mocieayo-
M Y @-o0irydeHrneM 1id mociie 00aydeHust yiabTpadruoIeTOBbIM CBETOM TUIACTHHOK «Cumy-
oy, colepiKaIIuX O-TOJIHINH.

Orempaxyus u ouucmra SKCmpakma.

W3menbuennyto mpody 20 r 3anuBaior 30 Mit arjeToHa B Kosioe ¢ mpuTepToi npodkoil. Berpsaxu-
BaroT 2—3 MuH, TpuOaBsitoT 20 MJT TUCTUIDTMPOBAHHON BOJBI M OXJIAXAAIOT HA by 10 MUH.
DKCTPaKT CIIMBAIOT U GUIBTPYIOT XOJIOJAHBIM, SKCTPAKIIHIO TOBTOPSIOT. 13 00beTMHEHHBIX BOT-
HO-aIIeTOHOBBIX SKCTPAKTOB OTIOHSAIOT al[€TOH, @ U3 BOJHOT'O OCTaTKa YKCTPArupyroT Ipenaparsl
rexcaHoMm Tpems noprusMu 1o 10 mi B Teuenne 10 muH. ['ekcaHOBBIE SKCTPAKTHI OYUIIAIOT
CEpHOM KHUCIIOTOU, HACHIIIIEHHON 0€3BOTHBIM CEPHOKUCIBIM HaTpueM. OTrOHAIOT paCTBOPHUTEID
10 HeboIbIIoro oobema (2-5 MiT) U HAaHOCAT Ha MIacTUHKY. Ecin ouncTka HemosHas (1mocie uc-
napeHusi pacTBOPUTENSI Ha Koji0e octaeTcst Oemblil HaJleT), SKCTPaKT UCTIAPSAIOT J0CyXa, OCTATOK
CMBIBAIOT XOJIOJHBIM alleTOHOM 3 pa3za nopuusaMu no 0,2 M 1 cpa3y HaHOCAT Ha IUIACTUHKY.
Xpomamoepaguposanue.

Ha xpomaTtorpaduueckyro miacTHHKY Ha pacCTOSHHUH 1,5 cM OT €€ Kpasi I PUIIEM I TTUTIe T-
KOM HAHOCST HCCIENyEMYIO TPo0y B OJJHY TOUKY TaK, YTOOBI [UaMeTp MsATHA HE MpeBbImai 1 cm.
OCTaTOK 3KCTpaKTa B KOJOOYKE CMBIBAIOT TpeMs mopiusamMu (1o 0,2 Mi1) AUITUIIOBOTO 3hupa,
KOTOpBIE€ HAHOCAT B IIEHTP nepBoro nstHa. CrpaBa u ciieBa OT MPOOBI HA PACCTOSHUU 2 CM Ha-
HOCAT CTaHJAapTHBIE pacTBOPHI, copepkamue 10, 5 u 1 MKT uccieayemsix rnpenapatoB (WU Japy-
TUe KOJIMYECTBA, OJIM3KUE K ONPEAeIIIeMbIM KOHIICHTPAILIUSM IPETapaToB).

[InacTiHKMA ¢ HAHECEHHBIMU PACTBOPAMHU MTOMEMIAIOT B KaMepy IS XpoMaTorpagupoBaHus, Ha
JTHO KoTOopo# 3a 30 MUH. 10 Hayana XpoMaTtorpadupoBaHUs HAJIUBAIOT MOIBUKHBIN pacTBOpH-
tenb. [1pu ncnonb3oBanuu miacTiHOK «CHity o MOABHKHEIN pacTBopuTeb— 1% pacTBop
arieToHa B rekcane. Kpaii mmacTMHKY ¢ HAHECEHHBIMHU PACTBOPAMHU MOXKET OBITh TOTPYKEH B
IIOJIBUKHBIN pacTBOpUTEND HE Ooiiee ueM Ha 0,5 cM.

[Tocne Toro kak GpoHT pacTBOpUTEIIS MOAHUMETCS Ha 10 cM, TUIACTUHKY BBIHUMAIOT U3 KaMepbl
Y OCTaBJISIFOT HA HECKOJIBKO MUHYT JIJIsl HCIIAPEHUS PacTBOpUTENs. J{anee miacTHHKY OpOIIaoT
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MPOSIBJISIIOLUM PEaKTUBOM U MO/IBEPraroT AeUCTBUIO yIbTPa(uOoIeTOBOrO cBeTa B TeueHue 10—
15 muH (mamna [1PK--4). [Tnactunku ciaenyeT pacrnoarate Ha paccTosHuu 20 cM 0T UCTOYHHKA
CBETA.

IIpu HaTU4YMHK XJTOPOPraHMYecKUX NeCTULH/IO0B HA IJIACTHHKE NMOSIBJISIIOTCS NSATHA Cepo-
YEepHOro 1BeTA.

Obpabomxka pe3y1bmamos aHau3a

KonmuecTtBeHHoe onpeneneHre oCyecTBISIIOT CpaBHEHUEM TIOIA el MATeH NpoObl U CTaH-
JApTHBIX PacTBOPOB. MeX Iy KOIMUECTBOM Ipenaparta B mpode, He MpeBblmamuM 20 MKT, U
TJIOMIAJIBIO €TO MATHA CYIIECTBYET MpsiMas IpONOopIoHalbHAas 3aBUCUMOCTh [Ipu GonbiioM co-
Jiep>KaHUM IIperapaTa ClieyeT CII0Ib30BaTh MPOIOPLHOHAIIBHYIO YaCTh UCCIEAYEMOr0 3K C-
TpaKTa.

KommuectBo npenapata B mpo6e (X, MI/KT HIJIM MT/JT) BBIMUCISIOT IO OpMYyIIe:

» TAC

Al—conepxaHnue npemnapaTta B CTAaHJAPTHOM pacTBOpe, (MKT);

S1— momaae MATHA CTAHAAPTHOTO pacTBOpa, (MM2);

S2 - mromaak msATHA MPOOBI, (MM2);

P — macca wim 06beM uccienyemoit mpoosl, (T UK MII).

JlaboparopHnas paGora 12
XUMHUKO-TOKCUKOJOTNYECKHUN AHAJIN3 BEHIECTB, U30JIUPYEMBIX
SKCTPAKIIUEN. ®OCP®OPOPITAHUYECKHUE IMECTULIAJIBI
Crpykrypa 3aHsTHS
1. BxonHo# TecT.

2. JlabopaTtopHas padota «OmnpeaeneHnue akTHBHOCTH XOJIMHACTEPA3b». « XUMHUKO -
TOKCHKOJIOTUYECKHI aHann3 Ha Hanmuune pochopopranndeckux nectuuaos (OOI)y.

3. UtoroBslii TecT.

Ieau 3ansaTuA

- U3yYUTh HOMEHKJIATYPY, GU3UKO-XUMHUYECKHE CBOMCTBA, METOIBI N30JMPOBAHUs, 0COOCHHOCTH
XHUMHUKO-TOKCHKOJIOTHYECKOT 0 aHaJIN3a MPH OTPaBiIeHUAX (HochOpOpPraHMIeCKUMU TECTHITUIAMHU
(@OID);

- IPOBECTH OIpeeIeHNEe aKTUBHOCTH XOJIMHACTEPA3bl B 00pasiie KPOBH;

- HAYYUTHCS TPOBOJIUTH UACHTHDUKALHMIO U KoaudecTBeHHoe onpenenenne OOl B momyueHHBIX
JKCTPAKTaX.

Bonpocsl 1151 caMonoaAroTOBKH

1. ITo kakoOMy MPUHLHUITY KIACCH(DULIUPYIOTCS SIOXUMHUKATHI B TOKCHKOJIOTHYECKOH XUMUU?

2. KakoBO TOKCHKOJIOTHYECKOE 3HAUYECHUE SITOXUMUKATOB?

3. OxapakTepu30BaTh Pa3IMIHBIC TPYIIIBI IECTUIIHIOB IO HX (PU3UKO-XUMHUYECKUM CBOMCTBAM
Y TOKCUYHOCTHU, HA3BaTh OCHOBHBIX MPECTABUTEIICH OTAENbHBIX rpymil: Gpochopoprannyeckue,
XJIOpOpraHNYecKue, PTYThOPraHUYECKUE COSAMHEHUS, TPOU3BOIHbBIC KAPOAMUHOBOMN KUCIOTHI.
4. Kakue MeTo/bl BBIICICHUS U OYUCTKHU MCIIOIB3YOTCS IS IEPEUUCICHHBIX COSIUHEHUN?

5. Kakue MeToap! (pU3HKO-XMMHUYECKOT0 aHAIHN3a IPUMEHSIOTCS TIPU XUMHKO-
TOKCUKOJIOTUYECKUX UCCIIETOBAHUSAX BEIIECTB U3 ITOW TPYIIITHI?

6. Harmucate popmyibl u xumudeckue HazBaHUs (HOchHOpOpraHNIecKHX COeTUHEHUH - XJ10podo-
ca, MeTadoca, kapdodoca, muxiodoca.

7. KakuMm mipeBpalieHusM MoABEpraeTcsl B OpraHu3Me U B OMOJIOTHYECKOM MaTepHalie XJIopo-
¢doc? Hanummte npoayKThl MeTabom3Ma xiopodoca.

8. Kakue peakiuu UCIONB3YIOTCS TSI IOKA3aTenbCTBa XJI0podoca Mpu XUMUKO-
TOKCHUKOJIOTUYECKUX MCCIIETOBAHUIX?

9. Kakas peaxius JeKUT B OCHOBE KOJIMYECTBEHHOTO OmpenesieHus xiaopodoca?
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10. CumnTomsbl oTpaBieHus U MmexanusMm aercteus @OII va opranuszm.

11. Hanumute o0ume Meroasl oOHapyxeHust pochopopraHMuecKuX COeAMHEHUN B O1oI0ruye-
CKOM OOBEKTE.

17. Yem 00ObsCHSETCA OMHOTUITHOCTh KAPTHHBI OTpaBieHus pochopopraHndecKUMHU BEIECTB a-

Mu?

18. Uem 00bsacHAIOTCS TpenmMylecTBa pochopopraHndeckuX COSTUHEHHH Mepel XJIOpopraH i-

YECKUMH sIIOXUMUKAaTaMU?

JlaGopatopHas pabota «OnpeneneHne akTUBHOCTU XOJIMHAICTEPa3bh». « XUMHUKO-
TOKCHUKOJIOTHYECKUI aHaIu3 Ha Hammaue Gochopopranndeckux nectuauaos (POIT)»

1. OnpenesieHne aKTUBHOCTH X0JMHACTEPa3bl (XJ) KpoBHU

1.1. Xonunacmepasuas npoda ¢ npumeneHuem KUCI0MHO-0CHOBHO20 UHOUKAMOPA.

B onny dapdopoByto yamky BHOCAT | Kamio ucciaeqyemMoro XJaopohopMHOTO U3BJICYEHHS], BbI-
HapyBaroOT JOCyXa, K CyXOMY OCTaTKy J00aBIsIOT 2-3 KarJid BoAbl, | Kario MHINKATOPHON
cmecH, uepes 10 munyt 1 xammo 0,4% pactBopa anetrixonuHa. Okpacka pacTBopa HE U3MEH sI-
ercs. Bo BTopyto yaniky (KOHTpOJIb) BHOCAT | KaIulio MHIMKATOPHOM cMecH U 1 KaIlio pacTBoO-
pa anermixonuHa. Yepes HECKOJIbKO MUHYT CUHSS OKpacka CMECH U3MEHSETCs /10 sKenTon. 13-
MEHEHHE OKPACKH >KUIKOCTH BO BTOPOM YalllKe U OTCYTCTBHE U3MEHEHHSI OKPACKH B TIEPBOii
yamike yka3biBaeT Ha Hannuue @OC B uccienyeMom o0bEKTe.

WNHnukaTopHas cMech: K 5 MJI JIOIIAJIMHON CBIBOPOTKH 100aBHUTh 15 mut Bojabl, 0,5 mit 0,1Mounb/n
HaTpus rugpokcuaa, 1,25 ma 0,6% pactBopa 6pomtrMosoBoro curero B 0,1 Moib/1 pacTBope
HaTpUs THIPOKCUA.

1.2. Onpedenenue akmueHoCcmu XOIAUHICMePAa3vl.

Ha uccnenoBanue 6epyT Tpu mpoOOUPKH:

1—1 mu uccnegyemoii KpoBU B pa3BeieHUH 1:8 - OIBIT;

2—1 ™I JOHOPCKOI KPOBH (C aKTHBHOW XOJIMHACTEPa30i) B pa3BeAeHHH |:8 - KOHTPOIbHBIHI
OTIBIT;

3—1 MJI1 IUCTHITMPOBAHHON BOJIBI — (KOHTPOJIb alleTHIIXOJIMHA).

Bo Bce Tpu mpobupku gobaBisitoT mo 1,5 M dpocdatHoro Oydepa, 0,5 M1 IUCTHIUTMPOBAHHOM
Bozbl 1 1 mi1 0,4% pactBopa anetnnxonusa. [Ipodupku nomemnaroT B BoAsHY0 0aHio Ha 30 MUH
npu Temnepatype 37°C.

Yepes 30 MuH poOMPKYU BBIHUMAIOT JOOABISAIOT B HUX 10 1 Mi1 25% TpUXJIOPYKCYCHON KHCIIO-
ThI 1J1s1 ocakaeHus 0enkoB. OtcrauBarot B TeueHue 10 mun. Copepxumoe mpoOUpKu OTHHIbT-
poBbIBatoT. J{s nanpHeiero uccnenqoBanus 0epyTt 1 Mi moxydeHHOro 6e30e1KoBoro GpuibTpa-
Ta.

K ¢unbrpaty B npobupkax 1 u 3 100aBIsSIOT pEaKTUBBI B CIEIYIOIIEM MOPSJIKE:

2 MJI 1LIE€JI0YHOT0 PacTBOpa COISIHOKHUCIIOrO I'MAPOKCHIIaMUHa, 1 M1 pacTBOpa XJI0pUCTOBO/ O-
ponnoit kucnotel (1:3) u 1 mut 0,37 M pactBopa xnopuaa xenesa (I11) B xsmopucToBogopoaHoMi
kuciore. Comepkumoe mpoOupok BCTpsxuBaioT. [Ipu 3ToM B 00enx mpodupkax mosBiIseTcs
KpacHasi OKpacKka pa3In4HOi HHTEHCUBHOCTH.

K ¢unsrpaty B npobupke 2 mopsaok 1o0aBIeHUs peaKTUBOB CIEAYIOMIMMA: 1 M1 pacTBOpa XJ10-
PUCTOBOIOPOAHOM KUCTOTHI (1:3), 2 MJT MIETOYHOT O PacTBOpa THAPOKCUTIAMUHA COJISTHOKH CIIOTO
u 1 mi 0,37 M pactBopa xiopuaa xeinesa (I11) B xmopucroBonopoanoit kuciore. Cogepxumoe
MPOOUPKH BCTPSAXUBAIOT, HAOIOJAIOT )KENTOE OKpalMBaHue. J{00aBlsTh peaKTHBBI B IPOOHPKH
HEOOXOIMMO OJTHOBPEMEHHO.

(Cpa3zy nmocine 1o0aBiIeHUs] pEaKTHBOB U3MEPSAIOT ONTHYECKYIO IMJIOTHOCTH MOIY4YE€HHBIX PACTB O-
poB Ha nmpubope KOK-2, B ktoBete ¢ TomupHon cinost 10 mm, npu niaunae BonHbl 540 HM (3erne-
HBbIH cBeToGMIBTP). KOHTpONIb — mucTHIIMpOBaHHAS BOJA.
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Ha ocHoBaHMM MOJTy4€HHBIX JAHHBIX PACCUUTHIBAIOT MPOLIEHT YTHETEHHS XOJUHACTEPA3bl B U C-
CIIelyeMOU KPOBU:

, e K punbtpaty B mpobupkax 1 u 3 100aBisitoT peakTUBBI B CIEIYIOIIEM MOPSIKE:

X% - POLIEHT YTHETeHUS XOJIMHACTEPasbl;

D1 - ontrueckas IOTHOCTh pacTBOpa UccieayemMon kpoBu, coaepxaiieit @OC (¢ yrHeTeHHOR
XOJHMHICTEpas3oi - 1 mpobupka);

D2 - ontrueckast IOTHOCTh pacTBOpa IOHOPCKOM KpoBH, He copepxkarieit @POC - 2 mpobupka;
D3 - ontrueckas MIOTHOCTh KOHTPOJIBHOTO pacTBOpa - 3 MpoOupKa.

2. Unentupuxanusa ®OC B ucciegyeMbiX 00beKTaX.

2.1 Hzonuposanue ©OC.

50 r ©3MeNbYEHHOT 0 OMOJIOTMYECKOr0 MaTepHralia MOMENAloT B KOHUYECKYI0 KOJIOy ¢ IPUTepTOi
poOKoif Ha 250 MII, 3aJIMBAIOT TPEXKPATHBIM 00BEMOM CMECH alleTOHa, dTaHOoJa, BOAHI (2:2:1),
nepeMenInBaloT, MOAKUCIAIOT aBeieBol Kuciaoton 1o pH=4,5 no yHuBepcaibHOMY UHINKATO-
Py, HACTaWBAIOT IPH MOMELIMBAHUH 2 Yaca.

HamocamouHyro )KUJIKOCTh OTAENSIOT, GUIBTPYIOT Yepe3 CyXxoil OyMakHbIi GuiabTp B hapdopo-
BYIO YaIlKy U BbIIapUBAIOT Ha BOJAHOM OaHe 10 o0beMa 60 Mil, 0CTaTOK NEPEHOCAT B ACIUTENb-
HYIO BOPOHKY, J00aBJISAIOT 25 Mt xjopodopma, 75 mit 25% pacTBopa HaTpus XJIOpHIA, CMECh
BCTPSIXUBAIOT 5 MUHYT. XJI0pO(QOPMHBII CIIOH OTAENAOT, OCTaBIIYIOCS )KUKOCTb IBAYK/IbI IKCT-
parupytot 15 mu xnopodopma. O6bearHeHHbIE XT0PO(YOPMHBIE N3BICYEHHUS OUUINAIOT AKTUBH-
POBaHHBIM yIJIeM, QHIBTPYIOT Yepe3 OyMaxKHbId GHIBTP B papopoByIO YallKy, BEITAPUBAIOT
710 00beMa 2 MJT M HCCIICIYIOT.

2.2. Ilpeosapumenvroe oonapyacenue POC memooom TCX.

Ha xpomaTtorpaguueckyro NJacTUHKY HAaHOCAT B 3 30HBI HCCIIEyEMOE U3BJICUEHUE U PACTBOPHI
METYHMKOB: 30Ha | - xjopodoca u quxnodoca, 30Ha 2 - Mmetadoca, 30Ha 3 - kapbodoca. [lna-
CTUHKY XpoMaTorpadupyroT B cuctemMe 0eH30u 10 mpobera pponTa pactBoputens Ha 10 cm.
[lepByto 30HYy MIIACTUHKH MPOABISIIOT 1% pacTBOpoM pe3opiuHa B 5% pacTBOpe HATPHUS THIPO-
Keugaa: nuxiiodoc mpossisiercs uepe3 | -2 MUHYTHI B BHJI€ KpaCHO-po30Boro msiTHa. [locne mpo-
SIBJICHUSI TUXJI0(oca TUTACTUHKY HarpeBarT 5 MuH. B cynmiibHOM mkady mpu 1000C. B 30He
xJopodoca MosIBJIsIeTCs MATHO KPaCHO-PO30BOro 11BeTa. BTopyro 300y miactunku (Metadoc)
MPOSBISIOT 5% CIUPTOBBIM PACTBOPOM HATPHS THAPOKCHIA U HAarpeBaroT 5-10 MUH. B CYIINIIb-
HoMm 1ikady mpu 100-1100C: HabGmrogaeTCsl IMMOHHO-KENTOE MATHO. TpeThio 30HY MIaCTUHKHU
(xap6odoc) nposiBisitoT 0,5% pactBopoM nauiaaus xjaopuzaa B 1% pacTBope XJI0pUCTOBOAOPOI-
HOW KHMCIIOTHI: HaOJIIOJaeTCsl K EJITOE MATHO; WM PaCTBOPOM OpoM(EHOIOBOIO CUHETO, COEP-
JKalero cepedpa HUTPAT: HAOIIOJAETCsl CHPEHEBOE MATHO HA CMHEM (poHe. 3aTeM MIIaCTHHKY
HarpeBatoT npu 600C 20 MuH. nocne oxnaxaeHus nposBisaoT 10% pacTBOpOM yKCyCHOU KH-
CIIOTBI: HAOI0JaeTCsl IMIIOBOE MATHO.

JlabGopaTopnasi pabora 13
XUMHUKO-TOKCUKOJOTHYECKHUH AHAJIN3 BEIIECTB, U30JIUPYEMBIX
JUCTUJLISIUEN C BOJASHBIM ITIAPOM
CrpyKkTypa 3aHATHA
1. BxoxHoi TecrT.

2. JJabopaTopHast paboTa « XMMUKO-TOKCUKOJIOTHUECKHI aHaJIN3 BEIECTB, U30JIUPYEMBIX U C-
TUJUIALAEH C BOJSHBIM TTapOM».

3. UTtoroBeIil TECT.

eau 3ansaTus

- U3YyYUTh METO/Ibl U30JMPOBAHUS JIETYUHX 0B U3 Pa3IMYHBIX 00BEKTOB UCCIIEOBAHNUS;

- IPOBECTH MPOOOMOTOTOBKY O0BEKTA JUIS JAaTbHEUIIIErO HCCIICOBAHMS,

- IPOBECTH UACHTU(PUKAIMIO PA3JIHIHBIX JIETYYHX 0B B TMOJYISCHHBIX JUCTHUIUISATAX;

- U3YyYUTh METO/Ibl KOJMYECTBEHHOTO ONPEAEIICHUS PA3JIMUHBIX JIETYUUX SITOB.
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Bonpocsl AJ1s1 caMONOATOTOBKH

1. BemectBa, BXOAIIME B IPYIIY SJOBUTHIX U CUIbHOACHCTBYIOIIUX BEIIECTB, H30JIUPYEMbIX
JUCTUJUISLIMEN C BOJSHBIM [TapOM.

2. TeopeTnyeckre OCHOBBI METO/1a AUCTUIUISIIIMY SJOBUTHIX BEIIECTB U3 OMOIOTHYECKIX 00BEK-
TOB.

3. O0muit METO10IOTHYECKUH MOAXO0/] K HCCISIOBAHUIO TUCTHILIATOB.

4. I'pynnoBele U YacTHbBIE peakuu OOHAPYKEHUSI «WIETyUUX SITOBY.

5. Cnoco0bl H30MUpOoBaHMsl, 0OHAPYKEHUSI U KOJIMYECTBEHHOT'O OIPEAEIICHUs COSTUHEHUN CHU-
HUWJIBHOM KHCIO0THL. buotpanchopmarnus. Knuauueckre ¢popMbl OTpaBieHUS COSIUHEHUSIMU CH-
HUJIBHOM KHCIIOTHI.

6. OcoGeHHOCTH U30JIMPOBAHUS ATHIICHTITUKOJS, AUXIOPITaHA U3 OMOJOrMYEeCcKOro MaTepuara.
7. AnkunranoreHus! (XJ0pogopm, XI0paIruapaT, Y4eTbIPEXXJIOPUCThIN yriuepon; 1,2-
auxiopatan). OOHapyKeHHE U KOJIMUYECTBEHHOE olpeaesieHue. TOKCUKOIOr MYeCcKOe 3HaU€HUE U
Metabonu3M. Peakiuu, Mo3BOMSIONME OTIMYNTh UX JIPYT OT Apyra.

8. CriocoOb! M30MpOBaHMs U OOHapYKeHUsl popMaipaeruja u arnerosa. KonnuecrseHHoe on-
penenenue. TOKCUKOIOrHYECKOE 3HAUEHUE U METAa0 OJIU3M.

9. OgHoatoMHbIe (DEHOJIBI U UX MPOU3BOAHBIC ((peHO, Kpe3osbl). OOHApYKEHHE B KOJIUYEC T-
BEHHOE onpezeneHue. TOKCUKOJIOrMuecKoe 3HaueHu e U METa00JIU3M.

10. CriocoObl n301MpoBaHus KapOOHOBBIX KHCIIOT (YKCycHast Kuciaora). CBOWCTBA, TOKCUYHOCTD.
W3omupoBaHue, 0OHapyXeHHE U KOJIMYECTBEHHOE onpejeneHue. TOKCHKOKMHETHKA.

JlaGoparopHas pabora « XMMHKO-TOKCUKOJIOIMUECKUN aHAJIN3 BEIIECTB, U30JIMPYEMBIX AUCTHU JI-
JSIUEN ¢ BOISHBIM TapOM»
1. U30/1upoBaHue «J1eTYy4HX SII0B» NMEPEeroHKOM (IMCTUWIISALMEH) ¢ BOASIHBIM apoOM:
HaBecky u3menbueHHOro Ouosorndeckoro Marepuaina (20 r) cMEIIMBAIOT C AUCTHILTHPOBAHHON
BOZIOM, oakucieHHou 10% pacTBopom miaBeneBoi KUCI0ThI 10 pH=2 no yHUBepcalbHOMY HH-
JTUKATOPY, 10 KallMIleo0pa3HON KOHCHCTEHINH, ToMelnatoT B Kooy Ha 300-500 mi. Konby 3a-
KpEIUIIOT Ha MITaTUBE, IOMEIAIOT B HATPETYIO BOASIHYIO OaHIO M 3aKPBIBAIOT MPOOKOH TakK,
YTOOBI KOHEIl MapOOTBOAIICH TPYOKH JOXOIMII MOYTH 10 AHA KoJIOkL. [TapooTBoasyto TpyOKy
MIPUCOEINHAIOT K XOJIOAUIbHUKY. Boay B mapooOpa3oBaTeiie npeaBapuTeIbHO HarpeBaroT 10
KHIIEHUS, IPUCOEIUHSIOT €ro K Kosi0e, MpoIoJDKaloT HarpeBaHue (puc. 1).
JIMCTHILIALUIO TPOBOAAT MeUIeHHO. JlucTriaT codupatot B 2 npueMHuka: 1 —c 3 mi 1% pac-
TBOPA HATPUs TUAPOKCHIA (10 5 MIT); 2 — B UUCTYIO CYyXYIO K0JIOY — B 00beme 30 MiL

Puc. 1. AnnapaT JJIA ICPCTOHKU AJOBUTBIX BEUICCTB C BOASAHBIM IIapOM.

dopma A Crpannna 39 u3 76



MuHHCTEPCTBO HAYKH U BhICIIETO 0Opa3oBanust PO

o o Dopma
VI1bIHOBCKUIi roCy1apCTBEHHbIH YHHUBEPCUTET

@ - PabGouas nmporpamMMa JUCHHIUIAHBI

2. O0Hapy:xeHHMe «JIeTY4YHuX SA0B» B IMCTHILIISATAX:

1. CuHNJIBLHAS KHCJIOTA U €€ cOeTHHEeHHs

HaxoauTcs B mepBoii mopiuu B BUAE COJU - HATPUS HUAHUAA.

1.1. Peakuusi o0pa3oBaHusi OepJMHCKOM Ja3ypu:

K 1 M uccnenyemoro apuctuisata npubasisitoT 1-3 kannu HaceimenHoro (40%) pactBopa xe-
ne3a (II) cynbdara. Cmech pacTBOpOB B30ANTHIBAIOT, HATPEBAIOT HA MJIAMEHU CIIUPTOBKH IMOYTH
JI0 KUTIEHUS, OXJIAXKJA0T U OCTOPOKHO MO KaIJIsIM MNOJAKUCIIOT 1o Jlakmycy 10% pactBopom
XJIOPHUCTOBOJOPOAHON KUCIOTHL. OOpa3oBaHNe CHHETO (MHOTIa 3€JIEHOBATO -TOIy00r0) OKpaIiu-
BaHMS WM OCAJKa YKa3bIBAa€T Ha HAJMUYWE B PAaCTBOPE CUHIIIbHOM KUCIOTHI. Pe3yismam oyenu-
saemcs uepes 48 uacos.

[Ipenen obnapyxenus 30 Mkr B 1 M1 tucTUILIATA.

Peaknus cnenuduaHa, IMEeT MOJIOKUTEIbHOE CyIe0HO-XUMUIECKOe 3HAUCHUE.

2. 'aioreHoNnpou3BO/AHbIE YII€BOI0POA0B (XJ10p0d0opM, YeThIPeXXJIOPHCTHIH yIiiepoa,
XJI0PAJITHAPAT, JUXJIOPITAH)

2.1. Xuopogopm (rpuxiaopmeran), CHCI3

KauecTBeHHOE 00HApYKEeHUE

2.1.1. OTHIenyieHHe OPraHuYecKM CBSI3aHHOIO XJIopa

[Ipu HarpeBanuu xja0podopmMa co CIUPTOBBIM PACTBOPOM HIENTOYU MPOUCXOAUT OTILIEIIICHNE
aTOMOB XJIOpa, KOTOPBI MOXKHO OOHAPYKUTh IIPH IMOMOIIU PEAKIIMK C HUTPATOM cepedpa:
Peaknus HecnenuduuHa, sBsieTcs o0mei 11 BCeX XJIOPIPOU3BOTHBIX.

2.1.2. Peakuusi 00pa3oBaHusl H30HUTPUJIA (BBIMOJHATH TOJbKO B BHITSAKHOM 1IKady!).
[Ipu HarpeBaHKHU TaJIOr€HONPOU3BOJHBIX C IEPBUYHBIM aMUHOM U IIEJI0YBI0 00pa3yercs u3o-
HUTpUI (KapOUJIaMUH), UMEIOLINI XapaKTEPHbIM HEPUATHBIHN 3anax.

K 1 M uccrienyemoro pacrsopa nodasmstot 10 kanens 10% criupToBoro pactsopa HaTpus TH -
pOKcHAa, MPOBEPEHHOr0 Ha OTCYTCTBUE MOHA XJIOpa, M | Kamio BOJIHOIO pacTBopa aHUJIMHA.
[Tpobupky ¢ pactBopom HarpeBaroT 1 - 2 muH. [osBIeHIE HEMTPUITHOTO 3aMaxa U30HUTPUIIA
yKa3bIBaeT Ha HaIn4uue XiIopodopma, Ximopaiaruapara, 4eTbIpEeXXJIOPUCTOro yriepoaa, Gpop-
MaJibJIeTu/Ia, a Takke Opomodopma u omodopma.

Juxnopsman ne oaem smotii peaxyuu.

JI1st pa3noskeHusl HK30HUTPHIIA COICPKUMOE MPOOUPKU HEMEMICHHO KUMATAT ¢ 10% pactBopom
CEpHOM KUCIOTHI 0 YHUUYTOKEHHUSI HETIPUATHOTO 3araxa.

[Ipenen obHapyxkenus: xyuopodopma - 0,01 mr, xnopanruzapata - 0,01 Mr, 4eTbIpEXXJIOPUCTOTO
yraepoza - 2,3 Mr B 1 M1 IuCTUILIATA.

2.1.3. Peakuus ®@yn:xuBapa.

XnopohopM U paa APYTUX MOTUTATOUAHBIX COSIMHEHUHN TPU B3aUMOICHCTBHH C TUPUAUHOM B
NPUCYTCTBHH IIEJIOYU U HATPEBaHUH 00pa3yroT MOJMMETHHOBBIN KpacuTenb. B pesynbrate pe-
aKLMU OUpUIMHA ¢ XJI0popOpMOM BHavasie o0pa3yercs CoJlb IUPUINHUA:

K 2 — 3 mu uccnenyemoro pactsopa npuOaBisioT 2 MJI CBEKENEPErHaHHOTO MUPUIMHA U 2 MIT
10% pactBOpa HaTpus ruapokcuaa. CMech HArpeBarOT HA BOJISIHON OaHe B T€UYEeHUE 2 -3 MUHYT.
[Tpu Hamuuuu xmopodopma, XJIopalruapara, YeTbIPeXXJIOPUCTOrO yriaepoia, AUXIOPITAaHA U JP.
B UCCJIEIYyEMOM PAacCTBOPE MOSBIISIETCS KEATask OKpacka.

Peaknus HecnenuduyuHa, e¢ Jal0T XJIOPAITHAPAT, YETIPEXXIOPUCTHIA YTIepoa, UXIOPITAH,
TPUXJIOPYKCYCHAs KU CJIOTa, TPUXJIOPITUIIEH U AP.

2.1.4. Peakuusi ¢ pe30punHoOM

[Ipu HarpeBanuu xjaopodopma ¢ pe30pLUUHOM B IPUCYTCTBUU MIEIOUN HAOIIOAAETCS OKpaIIUBa-
HHE PacTBOPA B PO30BBINM MJIM MaJIMHOBO-KPACHBIM IBET.

K 1 M uccnegyemoro pacrtsopa no6asistot 1 mi 1% pactBopa (CBEKENpUroToBIEHHOT0) pe-
3opuuHa B 10% pactBope Hatpus ruapokcuaa. Ilpu HarpeBanuu npoOUpPKK Ha KUTALIEH BOA -
HOI1 OaHe B TeueHue 5S-10 MUH MOSIBISIETCST PO30Basi MJIM MaJIMHOBAst OKpacka. [lapamensHo
MPOBOJISAT KOHTPOJILHBIH OIIBIT.
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Peakuus necnenuduuna. E€ narT Taxoke XJI0palruapaT, YeThIPEXXIOPUCTHIN yriepon, hop-
MaJjbJIeru]l U Jpyrue BeIecTBa, 00pas3yromue npu meJ04HOM IHAPOJIN3€E ajlb/1eruIbl.

He oaem smoti peaxyuu ouxaopamat.

[Ipenen oOoHapyxenus: xaopodopma - 0,3 mr, xopanruapara - 0,25 Mr, 4ETBIPEXXJIOPUCTOTO
yraepona - 4,5 mr, popmanpaeruaa - 0,03 mr.

2.1.5. Peakuus ¢ peaktusom ®ejuHra

[Tpu B3aumozeiicTBum xnopodopma co mENoubio 00pa3yercs Colb MypPaBbHUHON KUCIOTHI.
PeaktuB ®@enuHra, conepkamuii BHyTpukomiuiekcHoe coennnenue K2Na2[Cu(C4H306)2], ko-
Topoe o0pa3yeTcs mpH B3aumoseiictBuU noHoB Menu (II) ¢ cerneToBoii conbio, MpU HarpeBaHUU
OKHUCJISIET MYPaBbUHYIO KUCIIOTY U €€ colii. B pe3ynbrarte Boinagaer KpacHbiit ocagok menu (1)
OKCHJIA.

1,5-2 M1 uccnenyemoro pacrsopa cMemuBaroT ¢ 2 M 10% pactBopa HaTpus TMIpOKcuaa U 5
KarsiMu peaktiuBa @enmara. CMech 0CTOpOKHO HarpeBatoT. [Ipu Hanmmuuu xinopodopma Beina-
JlaeT >KCNITHIA 0CaloK MEIU 3aKUCH TUApaTa, MepeXOoAs i B KPACHBIA 0CaI0K MEIH 3aKUCH.
Peakuus HecnenuguyuHa, €€ Jal0T TaKXKe XJIOpaITruapaT, GopMabaeru], yKCyCHbIH albaeru,
IJII0KO032a U Jp.

[Ipenen obHapykeHus: xjopogopma — 3 Mr, Xjaopairuapata — 2 Mr. YeTblpexXJIOpuCThIi yrie-
PO M TUXJIOPITaH HE AAlOT 3TOM peakLuu.

3. luxjioparan

KauecTBeHHOE 00HaApYKeHUE

3.1. Peakuus OTIIEIICHUS] ATOMOB XJIOpA.

[Ipu HarpeBaHuU AUXJIOP3TaHA CO LIEIOYBIO OTILEIUISIFOTCS aTOMBI XJIOpa, KOTOPbIE MOYXKHO 00-
Hapy>XUTh [IPU MTOMOILM PEAKLUU ¢ HUTpaToM cepedpa. OgHaKo OTIIENJIeHHEe aTOMOB XJIOpa OT
MoJieKy 1,2-auxaopaTaHa Ipy HarpeBaHUU C BOJHBIM PACTBOPOM IIEJIOUU IIPOMCXOAUT TPY -
Hee, YeM OT MOJIEKYI XJIOpoopMa, XJIOpadruapaTa. 3HAUUTEIBHO JIeTYe OTIIETIITIOTCS aTOMbI
XJI0pa MpU HarpeBaHMU JUXJIOPITaHA C PACTBOPOM IIIEJIOUH MM KapOoHaTa HaTpUs MO 1B e-
HUEM.

3.2. Peakuus oopasoBanus anerwienunga meau (YUPC).

ITpu narpeBanuu 1,2-nuxsopaTaHa B 3aMassHHON aMITyJie C paCTBOPOM HaTpUs THAPOKCHUIA o0pa-
3yeTcsl alleTUJIeH, KOTOPBIH IPU B3auMOoJAeHCcTBUY ¢ cossiMu Menu (1) naet anerunenua Meau,
UMEIOLIMHA PO30BYIO UJIM BUILIHEBO-KPACHYIO OKPACKY:

0,5 ma nuctusiaTa BHOCAT B amiyity ¢ 0,5 mut 30% pacTBopa HaTpHsi THIPOKCUAA, aMITyJTy 3a-
[auBaroT, HArPEBAIOT B KUIIALIEH BOJAHON OaHe B TeueHUe 1 yaca, OXJIaKIatoT, BCKPBIBAIOT, CO-
Jep’)KUMOE IIepPEeHOCAT B IPOOUPKY, 100aBisitoT 30% pacTBOp yKCYCHOM KHCIIOTHI 10 KUCIIOH pe-
akiuu Ha jakmyc. K nonyueHnHoi cmecu 100aBIsIOT 2 KaIlsld CBEXKENPUTOTOBICHHOTO aMMHad-
Horo pactBopa coiu Meau (I). ITosiBienue po3oBoil i KpacHO-(hrOJIETOBOI OKpacKu yKa3blBa-
€T Ha Hajmuyue 1,2-1uxaop3TaHa B JUCTUILIATE.

Peaknus cnenuduuna, 1pyrue rajoreHolnpou3BoAHbIE €€ HE JalOT.

UyBcTBUTENBHOCTD peakiuu — 0,25 Mr.

3.3. Peakuus 00pa3oBaHMs THJICHIJIMKOJIA U O0HAPY KEHHE ero nocje nepeseieHus B
bopmanbaerun (cm. peakuuio 1).

dopmanbaeru] ¢ pyKCuHCEPHUCTOM KHCIOTON AaeT CUuHE-(hHNO0JIETOBOE OKPAIlIMBaHUE.

3.4. Peakuus ¢ XHHOJTHHOM.

Jlis oOHapyxeHus 1,2-Tuxaop3TaHa B TEXHUYECKUX KUAKOCTAX MPUMEHSIOT PEaKIHIO C XMHO-
muHoM. Ilpu HarpeBaHuM TUXJIOpITaHa ¢ XHHOJIMHOM 00pa3yeTcsi IMaHWHOBBIM KPacUTEb.
Brinmonnenue peakuuu. B mpobupky BHocaT 0,2—0,3 MJT cCBEeXKeleperHaHHOr0 XMHOJIMHA, TIPU-
0aBIAIOT KAILJIFO MCCIIETYEeMON )KUIKOCTH MJIM KAIUTIO 3TOH KUAKOCTH B Toiyosie. CMmech Harpe-
BaroT Ha raunepuHoBoi 6ane (okoso 200°C) B Teuenue 3—4 muH. [Ipu MeneHHOM HarpeBaHUH
nosiByisieTcst Oypasi uim OypoBaTo-kpacHas okpacka. [Ipu ObIcTpoM HarpeBaHHH KUAKOCTH MIPH-
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o0OpeTaeT CMHEBATO-KpacHYyIo okpacky. Kpome 1,2-nuxnopaTana npu HarpeBaHUM ¢ XUHOJIUHOM
JAIOT OKPACKY XJIOPUCTHIN, OpOMUCTHIN U HOAUCTHIN ATHII. He natoT okpacku xiaopodopM, XJ1o-
palIruIpaT, YeThIPEXXJIOPUCTHIN yriaepol, 1,1 -Auxnopatan (XJIOPUCTbIM 3TUIMIEH) U Ap.

Jna omauuusa 1,2-0uxnopamana om xa0pogopma, Xaopaneuopama u 4emulpexxiopucmoo yaie-
pooa mo2ym 6bimsb UCHONb30BAHBL USOHUMPUTLHASA PEAKYUsl, PeaKkyuu ¢ pe30pYuHoM U peakmu-
e6om Denunea. Imux peakyuii He daem 1,2-0uxnopsamat.

4. Xnopaaruapar

KauyecTBeHHOe 00HapykeHUe

XJopanruapar gaeT Bce peakiuu, KOTOpble MPUMEHSIOTCS sl OOHa pyKeHus Xxjopodopma. ITo
00BSACHSCTCS TEM, UTO IPHUMEHSEMbIE B XUMHKO-TOKCHKOJIOTHUECKOM aHaIN3€ PEeaKIIuH Ha XJI0-
podopM npous3BoAATCSA B IPUCYTCTBUHM LLENO0YH, IO BIUSHUEM KOTOPOM XJIOpalruapar pasia-
raercs ¢ BbIJICJICHUEM XJIOpodopMa.

JUts oTm4Ms XJIopajiruaparta oT XJI0popopmMa MOXKET ObITh UCIIOJIb30BaHA PEAKIIUsS C PEaKTUBOM
Hecciiepa. DTy peakuuio JaeT XJIopajlruapar, colepKalluil anpaeruanyto rpynmny. He naer atoii
peakuuu Xjaopohopm.

4.1. Peakuus ¢ peaktusom Heccaepa

[Tpu B3aumozeiicTBuM Xnopairuapara ¢ peaktusoM Hecciiepa Boiaensercs cBoOoiHas pTyTh.
Peaknuto He 1ar0T X10pO(POPM, HETHIPEXXJIOPUCTHIN YIIEpO, TUXJIOPITAH, XJTOPUCTHIN 3TUIIEH.
C peaktuBoM Hecciiepa pearupyroT anbAeruabl U Jpyrue BOCCTaHaBIMBAIOIINE BELIECTBA.
Peakuus nHecenuupuyHa, €€ Aal0T albIAETUAbl U APYrHe BOCCTAHOBUTEIH.

5. YeThIpeXXJIOPHUCTHIN yIjiepoa (TeTPaxJIOpMeTaH)

KauecTBeHHOE 00HApYKEHUE

Jli1s oOHapyKeHUs YeThIPEXXJIOPUCTOr0 yrieposa NPUMEHSI0TCS peakliiy, OOIbIINHCTBO KOTO-
PBIX JAIOT APYTHE XJIOPIPOU3BOHBIE YTIEBOJOPOI0B (peaKkuu OTLIEIIEHUS XJI0pa, C pe30pLU-
HOM B ILIEJIOYHON cpezie, 00pa30BaHUS H30HUTPHUIIA).

5.1. Peakuus ¢ 2,7-qnuoxkcuHagpranunom. 1151 oOHapyKEeHUsI YEThIPEXXJIOPUCTOrO yriepoja B
JUCTUIUIATAX, & TAKXKE B PA3JIMUHBIX TEXHUUYECKUX KUAKOCTSX, COAEpKAILIMX YKa3aHHBIN Npena-
pat, IPUMEHSIOT PEaKIHIo ¢ 2,7 -TMoKCHHA(TAINHOM, IIPH KOTOPOIl MOSBISETCS CBETI0-0ypas
OKpacka, Iepexo/suiasi B 3eleH0-KenTyro. [Ipu aToii peakiuu XaopoGopm 1aeT TEMHO-KPaCHYIO
OKpACKYy.

UYeThIpEeXXJIOPUCTBIN YIIIEpO] HE JaeT peakluu ¢ peaktuBoM denuHra, T.K. B Ipoliecce Harpe-
BaHMS C pPaCTBOPOM ILEIOYH HE 00pa3yeT BEUIECTB, 00J1a1at0IUX BOCCTAHOBUTEILHBIMU CBOM-
CTBAMH.

Peakuumn, no3poJisiromme OTJINYNTH XJIOPIPOU3BOJIHBIE APYT OT APYyra

Hexoropsle U3 peakiuii ABIAIOTCS OOIMMHU AJ11 OOHAPYKEHHsI epeYHCICHHbIX IpenapaToB.
OpHako 3TH BellleCTBa OTIMYAIOTCA APYT OT APyra TE€M, YTO KaKJ0€ U3 HUX J1aeT OTAEIbHbIC Ya-
CTHBIE PEAKLIUU, TO3BOJISIONINE OTIAMYUTD UX APYT OT Apyra (tadum. 1).

pa3nuuus GU3NYECKUX CBOMCTB 3TUX BEIIECTB.

10 M1 AMCTUILIATA SKCTPArUPYIOT PaBHBIM 00BEMOM JAUATUIIOBOIO 3pupa. DupHoe U3BIEUEHUE
OTHEIA0T, QUIBTPYIOT uepe3 OyMakHbIld UIBTP B hapOpoBYIO YaIIKY U BBHIIAPHBAIOT U3BJIC-
YeHHE IIPU KOMHATHOW Temneparype nocyxa. OCTaToK B Yalllke pacTBOPSIIOT B 2 MJI BOJBI U C
pacTBOPOM IIPOBOAST PEAKIUU C PE30PLUHOM, ¢ peakTuBoM Penunra, ¢ peaktuBoM Heccnepa.
[TosnokuTENBHBIN PE3YNbTAT YKA3bIBAET HA HAUINYUE XJIOPAITUAPATA, KOTOPBIN, B OTJIINYUE OT
xjiopodopma, HE yJIETy4YuBAETCS MPU UCHapEHUU 3(PUPHOTO U3BICUEHUS.

Tabanna 1 Peakuuu o0HapyKeHHs XJOPNPOU3BOJHBIX YIJIEBOAOPOAOB, HMEIOIIMX TOKCH-
KOJIOTHYECKOe 3HAYCHHUE

PEAKIUA HccaexyeMoe BenecTBo
Xaopogopm Xu10- YerbIpexxJio- JAuxiioparan
Pairua- | PHUCTBIH yrie-
par poa
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OTtiensyieHus Xjaopa

OO6pa3oBaHuUs N30HUTPHUIIA

DyaxuBapa

+ 4+ |+ |+
|

C PE30PIIHOM

++ [+ |+ |+

¢ peaktuBoM DenuHra

4+ |+ [+

¢ peaktuBoM Hecciepa —

O6p3.30BaHI/IH OTHJICHT JIMKOJISA — — — +
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1. ®opmanbaerun

Oonapy:xenue popmaabaernia

1.1. Peakuus ¢ pe3opuuHOM

Anbaerupl pearupyroT ¢ pe30pLUHOM B €ro TayToMepHOil popme (keTo-(opme) ¢ oOpazoBaHu-
€M OKpAIlIEHHOI 0 COE€ANHEHHUS:

1 Mt uccnenyemoro pactsopa cMemuBaroT ¢ 1 mit 1% pactBopa pezopuuna B 10% pactBope Ha-
TpUs TUAPOKCH/IA U HATPEBAIOT B TeueHHe 3 —5 MUH Ha BOJsiHOM OaHe. [Ipu Hanuuuu gop-
MaJbJIeru/1a MOSBIIAETCA MAJIUHOBO-KPACHOE OKpallBaHUE.

[Ipenen ooHapyxenus - 0,03 mkr. Peakius He sBseTcs crieUPUIHON 11 popMaIbaeruaa u
UMEET TOJIbKO OTPULIATENIbHOE 3HAUEHUE.

1.2. Peaknus ¢ pacTBopoM KojenHa (MopguHa) B IPUCYTCTBMU KOHIEHTPUPOBAHHOM cep-
HOM KHUCJIOTBI

1 MJT MccenyemMoro pacTBopa CMEIMBarOT B (haphopoBOil Halke ¢ 5 M KOHIIEHTPUPOBAHHON
cepHoii kucnoThl. [Tocie oxnaxaenus B cmech BHOcAT 0,02-0,03 r konenHa (MopduHa): ToT4aC
Wi gepe3 5-15 MUHYT npu Haauuu# popmabaerua nosBIsieTcsS CHHEee WIH CHHE -(DHOIETOBOE
OKpalIMBaHUE.

Peaknueit oOHapyxuBaercsa 1o 0,02 Mkr BemiecTBa B 1 M1 pacTBopa.

1.3. Peaknus ¢ pykcuncepuucroi kuciaoroi (peaktus llndga)

@DykcuHCEepHUCTas KUCI0Ta (pacTBOP M-CyJIb(HHOBON KUCIIOTHI I1-
(bykcuHIenKoCyIb()OKUCIOTH) N3BecTHA Kak peakTus ludda Ha anpaernasl.

OxpalieHHbIN TPOAYKT peakluu CUHE-(HOJIETOBOrO 1IBETA.

B cunbHokucnoii cpene (pH 0,7) pearupyer Tonbko Gopmansaerun. [lpu pH > 2,7 pearupyer
aneranpaerua, ¢pypdypou, aneroH.

1 M1 uccnenyemMoro pacTBopa CMEIMBAIOT € 2 - 3 KaIIIMU KOHLIEHTPMPOBAHHOM CEpHOMN MIn
XJIOPUCTOBOZOPOAHOM KHCIIOTHI U 1OCIIE OXJIaXKAeHHs 700aBisioT 0,5 M pacTBopa GpykcuHcep-
HucToN Kucnotel. [Tpu Hanuunu ¢popmasbaeruia nosiBiIseTCsl CHHEE UM CHHE-(HOJIETOBOE OK-
paluBaHue.

Peakuus no3Bonsietr o6Hapy)uth 0,03 MKr dhopmanbaeruaa B npode. [lossnenue okpacku no
ucmeuenuu 30 munym u 60aee He O0IHCHO PACCMAMPUBAMBCA KAK NOLONCUMENbHBLIL Pe3yIbman
Ha Haauuue popmanvoe2uda, Tak Kak MOXKET MOSABIISTHCS OKpacKa U MO/ BIUSHUEM XJI0pa, OKH-
CIIOB a30Ta M IPYT'MX OKUCIIMTENEH, ColepKaIuXcsl B BO3AyXe J1a0opaTopuil.

Orta peakius He cienuduana 11 oOHapykeHus Gopmanbaeruaa. Ee narwT aneranbaerui, Hy T-
pobGen3anbaerun u ap. He naet ykasanHoil okpacku xsopanruapat. B cunbHo kucnoit cpeae (pH
0,7) ¢ dbykcuHCEpHUCTON KUCIOTOM pearupyer Toiapko Gpopmansaeru. [Ipu pH Boime 2,7 ¢
(YKCHHCEpHHUCTOH KHCIOTON pearupyroT aneraibaerus, Gpypdypo u ap.

1.4. Peakuus ¢ xpoMoTponoBoii kucaoroii (1, 8-guruapoxcunadranuno-3,6-
auCcyab(POKNCI0TON)
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[Ipu HarpeBaHuU B CEPHOKUCIION Cpefie alibAeru/ibl pearupyror ¢ peHosaMu ¢ 00pa3oBaHUEM
OeCLBETHBIX IPOAYKTOB KOH/IEH CAlluH, IPU OKHCIIEHUU KOTOPBIX MTOJIy4atoTCsd MHTEHCUBHO OK-
pallleHHbIe COeTUHEHUSI.

PactBOpuMBIC anbaeruapl Ipu B3auMojeicTBun ¢ peaktuBoM LlIudda okparmBaroT pacTBop B
CHHHI, CHHE-(HOJIETOBBIA NN (PUOJIETOBHIH IIBET.

B mpo6upky BHOCAT 1 Mt ucciexyemoro pactsopa, 0,2 mi 1% pacTBopa XpOMOTPOIIOBOM KH-
CIIOTHI B KOHIICHTPUPOBAHHOW CEPHOMN KUCIIO0TE, a 3aTeM MPUOABIAIOT 5 MJI KOHIIEH TPUPOBaHHON
CEpHOI KHCIIOTHI U B30anThIBatoT. [osBeHne gpuoneToBoit mim KpacHO-(hHOIETOBOM OKpacKu
yKa3bIBaeT Ha Hajauuue GpopmaibIeruia.

[Tpenen obnapyxenus: 1 Mkr ¢popmasnbaeruia B mpooe.

He naror »ToM peakuuu anpaeruibl yKCyCHOW, IPOMMOHOBOM, MACIISIHON KU CIIOT, XJIOPAJITUAPAT
u 1ip. JlaroT 3Ty peakuuio BemiecTsa, KOTOpbIe MOTYT 00 pa30BBIBATh (hOPMAJIbICTHI.

1.5. Peakuust BocCTaHOBJICHUSA cepelpa.

[Tpu Hamuuuu Gpopmanbaeruia Wik Apyrux BOCCTAHOBUTENEH aMMHUadHbIi pacTBop cepedpa
HUTpaTa 00pa3yeT cepedpsHOe «3epKaIoy» UM YEPHBINA 0CaIOK:

K 10-15 xansim 1% pactBopa cepebpa HuTpata 100aBistoT 4-5 kanens 10% pacTtBopa aMMoHUS
ruapokcuaa. K momydeHHon cMecu 100aBISIIOT 5 Kaneab AUCTHIIIATA U, 3aKPBIB TPOOUPKY BaT-
HBbIM TAMIIOHOM, OCTOPOYKHO HarpeBaroT cMeCh Ha BOJSHON OaHe.

Peaknus ouenp ywyBcTBUTENBHA. [Ipenen oOHapyxkenus Gopmanbaeruna 0,02 - 0,04 Mxr/mo, ox-
HAaKO, cepe0psHOe «3epKajioy» MOKET 00pa30BBIBATHCA 32 CUCT TEPMHUYECKOTO PA3JIOKEHHUS Ce-
pebpa okcua, MO3TOMY peaKIus He ABJIseTCs crielu(puuHom.

1.6. Peaknusi ¢ caiuIIMJIOBOI KHCJIOTOI.

B npucyTcTBUM KOHLIEH TPUPOBAHHON CEPHOM KUCIOTHI IPOMCXOAUT KOHAEH calus (eHona ¢
(dhopmanpaeruaoM ¢ 00pa30BaHNEM METHIICH OMC-CATUIIUIOBON KUCIIOTHI, KOTOPasi OKUCIISIETCS
CEPHOM KHCIIOTOM 10 XUHOUIHOU CTPYKTYphI. Ilocinennss BcTynaer BO B3aUMOJIEHCTBUE C He-
IpopearupoBaBIlIeil CATMIIUIOBOI KHCIOTON ¢ 00pa30BaHUEM aypHUHOBOTO KPACHTENsI KPaCHOT'O
L[BETA.

K 1 M uccrnenyemoro pactsopa mpuOaBisitoT okojo 50 MI' caauIMI0BON KUCIOTHI UITH CAJHIIU-
JaTa HATpUA U 2 - 3 MJI KOHLIEHTPUPOBAHHON CEPHOM KUCIOTHL. [IpobupKy BCTpAXUBAIOT U Ha-
rpeBaloT Ha BOJsAHOM OaHe 2-3 MuH. [Ipu Hannuuu ¢popmanbaeruia NosBiIseTcs KpacHOE OKpa-
HIMBaHUE.

1.7. Peakuusi ¢ peakTuBoM PeTuHTa

[Ipu HarpeBanuu peaktua denunra ¢ GopMasibIErHI0M BBHIIATAET OCAIOK MEIU OKCHIA WU
ruapokcuna. Meau (1) okeun umeer uepHyro okpacky. Okxpacka menu (1) rugpokcuaa 3aBUCHT
oT pa3mepa yactull. OueHb MeJKHe YaCTHIIbl HMEIOT roly00BaTO-3€1eHYI0 OKPACKY, a KPYITHBIE
— KpacHy. [ToaTomy npu B3aumoseiicTBuu peaktua OeanHra ¢ BOCCTAHOBUTEISIMH B 00Jb-
LIMHCTBE CJIy4aeB BBINAJAET XKEIThIM UM KPACHBIM 0CaaoK.

B peaxtus denunra, KOTOpbIi NpeacTaBiseT co00i cMech Meu Cylib(ata, MIEeI0YU U CErHET o-
BOI cOJIM, Me/Ib BXOAUT B COCTaB KOMIUIEKCHOI'O MOHA

Peaknus HecnenuduyuHa, e¢ Jal0T Apyryue aibJeruisl anupaTuiecKoro psaa, caxapa u Jip.

2. AueToH (2-nmpoNaHoH, IUMETHJIKETOH)

O0OHapy:KeHHe alleTOHA

2.1. Peakuus oOpa3oBanmus ogogopma

[Ipu B3aumopelicTBUM alleToHa C paCTBOPOM #oJ1a B IIETIOUHOM cpene oOpaszyercs HogoopM:
K 1 mn uccnenyemoro pactsopa npubasisitor 1 mia 10% pactBopa HaTpus TUIpOKcUAa (MU aM-
MHaKa) ¥ HECKOJIBKO Karellb pacTBOpa io/1a B Kalus Hoauae 10 c1ab0-KENTOro OKpauBaHusl.
B mpucyTcTBUM anieToHa 00pa3yeTcs dKENTHIH 0cagoK HogodopMa ¢ XapaKTePHBIM 3aI1aXOM.
Kpucraansl mog MUKPOCKOIIOM UMEIOT XapaKTepHYIO (hopmy.

[Ipenen obnapyxkenus 0,1 mMr/mi.
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Peaknus HecnenuguuHa, €€ Jal0T BEUIECTBA, KOTOPbIE IIPU OKUCICHUH 00pa3yroT alleTUIbHBIN
panukai.

2.2. Peaknusi ¢ HATPUS HUTPONPYCCHIOM

A1eTOH ¢ HaTpusi HUTPOIIPYCCUIOM B LIEJIOYHOM CPEAe JaE€T MHTEHCUBHO-KPACHYIO OKPACKY.
[Tpu monKKUCIIEHNN YKCYCHOU KHCIIOTON OKpacKa MepexoIuT B KPaCHO-(pHOIETOBYIO.
OxkparieHHble COeAMHEHHs 00pa3yloTCs MPU B3aUMOCHCTBUU C HATPHUSI HUTPOIPYCCUIIOM Be-
LIECTB, cofepkaiux eHomuzupyemole CO- rpymnmnsl. KeToHbl, B MOJNEKYyJIaX KOTOPBIX OTCYTCT-
BYIOT METUJIbHBIE U METUJIEHOBBIE TPYIIIbI, cBsi3aHHbIe ¢ CO—TpymnnaMu, He JaloT 3TOi peak-
117078

K 1 mn uccnenyemoro pactsopa 106asisaoT 1 mi 10% pactBopa HaTpusi THAPOKCHIA U 5 Kalellb
1% cBeXenpuroToBICHHOIO PAaCTBOPA HATpUs HUTpolnpyccua. [Ipu HamM4YuK aleToHa cpasy xe
MOSIBJISIETCSL OPAHXKEBO-KPACHOE OKpallIMBaHue, KoTopoe npu godasienuu 10% pactBopa ykcyc-
HOM KHMCJIOTHI 10 KUCJIOH peakiMy 4epe3 HECKOIbKO MUHYT EPEXOAUT B KPACHO -(DHOJIETOBYIO.
ITonokuTenbHbII pe3KIbTAT MOTYT AaBaTh CEPOBOJOPOX U YKCYCHBIN aHTUIPUL.

Taxkyro jxe OKpacKy ¢ HUTPOIIPYCCUIOM HaTpUs AAET METUIITUIIKETOH. J[pyrue OKpacku ¢ 3TUM
PEaKTHUBOM JAIOT alleTo(EHOH, al[eTUII-alleTOH, alleTOYKCYCHBIN 3dup, TuaneTul, KOpuaHbIi
anpJeru u ap.

2.3. Peaknus ¢ pypdyposaom

Peaxuust ocHOBaHa Ha CIIOCOOHOCTH AlleTOHA KOHEHCUPOBAThes ¢ PypdyposioM U HEKOTOPBIMU
IpYTUMU aJlbJieTnJaMu (BaHWINH, CAJIMIIMIIOBBIN albJeru) ¢ 00Opa30BaHUEM OKPALIEHHBIX CO-
€IVUHEHNH

K 1 M uccrienyemoro pacrtsopa no6asisitot 5 kanensb 1% pactBopa ¢pypdypona B 96% stanoine
u 3 karm 10% pactBopa HaTpus ruapokcua. Yepes 3-5 MUHYT K peaKlIMOHHOM cMecH 100aB-
51107 10-12 kanenb KOHIIEHTPUPOBAHHON CEPHON KHUCIIOTHI - OSABIIIETCSI HHTEHCUBHOE KPACHOE
OKpalIlBaHUE.

Peaxnust HecnennuyHa, €€ Aat0T adbJerubl U KETOHBI.

2.4. Peakuus ¢ 0-HUTPOOCH3ATBAETHIOM.

[Tpu B3aumozeiicTBUM 0-HUTPOOEH3aIbeTHIa C allETOHOM B IIEJIOYHON Cpejie MPOTEeKaloT Mpo-
L[ECCHI, MPUBOASIINE K 00pa30BaHUIO HHJIUTO.

[Tpu ManbIX KOHIIEHTPALUAX alleTOHA peaklus IpoTekaeT MenieHHo. CHavaa mosBIIseTCs
KENTasi OKpackKa, MOCTENEHHO NEPEX0AAIas B )KEITOBATO-3€JCHYIO U 3€JI€HOBATO-CHHIONW. Eciu
9KCTPAarupoBaTh MHANUIO U3 LIETIOUHON Cpesibl XJI0po(POopMOM, TO XJI0pO(OPMHBIH ci10i Ipruoo-
pETaeT CUHIOI0 OKPACKY.

B npoOupky BHOCAT 3-5 Karenb UCClIeyeMOro pacTBOpa U Karllko HACHIIEHHOI'O PacTBOPaA O-
HUTPOOEH3alIbIer11a B 2 MOJIb/J1 pacTBOpE HaTpHs ruapokcusia. CMech ciierka HarpeBaroT Ha
BOJISTHOH OaHe, a 3aTeM OXJIaXJIAI0T IPU KOMHATHOH Temnepatype. Ilocie 3Toro B npodupky
npubaBistoT 1 Mt xsopodopma U B30aThIBAIOT: IPU HAJIUYUU alleTOHa XJI0PO(OPMHBIH CIIOH
[IPUOOpPETAET CUHIOI OKPACKY.

[Ipenen obnapyxenus 100 MKr anieToHa B pooe.

Peaknus HecnennuyHa, €€ Aa0T aleTaabIerus, aneToeHoH, aleTUIaleToH U JIp.

JlabopaTopHnas padora 14
XUMHUKO-TOKCUKOJOTHYECKHUN AHAJIN3 HA HAJIMYUE YKCYCHOM KH-
CJIOTBI
CrpykTypa 3anaTus
1. BxoaHoit Tecr.

2. JlabopaTtopHas paboTta «XHMHUKO-TOKCHKOJIOTHUECKUN aHAIN3 00bEKTOB HA HAIMYHE COCU-
HEHHI YKCYCHOM KUCIOTBI».

3. UToroBeIil TECT.

Ieanb 3anaTus
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- U3Y4YMTh METOJI U30JIMPOBAHUS YKCYCHOM KHUCJIOTHI U3 pa3IMyHbIX 00BEKTOB HCCIIEI0BAHNUS;

- IPOBECTU POOONOATOTOBKY 00bEKTa JUIsl JaJbHEHUILIEro HCCIEeA0BAHMS HAa HAIMYME YKCY CHOM
KHUCIIOTBI;

- IPOBECTU MAECHTH(PUKALNIO U KOJTUYECTBEHHOE ONpe/ieJIeHNe YKCYCHOM KU CIOTHI B OJTy4€eH-
HOM JUCTHJIIATE.

Bomnpoce! 1J1s1 caMONIOATOTOBKH

1. MexaHu3M TOKCUYHOCTH YKCYCHOW KHMCJIOTHI.

2. KnuHnueckas KapTuHa OTPABJIEHUN YKCYCHOW KHCIJIOTOM.

3. Ctaauu XMMHUKO-TOKCHKOJIOIMYECKOT0 aHaJIn3a MPH 0OHAPYKEHUU U ONPEEIeHNUN YKCYCHON
KHCIIOTBI B OMOMaTepHaile.

4. MeTopl KOJTUYECTBEHHOT'O OMPEAEIICHUs YKCYCHOM KUCIIOTHI B IUCTUIUIATAX U OMoMarepua-
ze.

5. MHTepnperanus pe3yabTaTOB XUMHUKO-TOKCUKOJIOTMYECKOT 0 aHAIM3a HA HAJIMYME COCANHE-
HHUM YKCYCHOW KUCIIOTHI.

Jlabopamopuaa padoma « XuMuKo-moKcuUKo0102u4eCKull AHaAIu3 00beKmoe Ha Haluvue co-
€0UHeHUIl YKCYCHOU KUCIOM bl)

1. HaBecky marepuana (10 r) usmenbuuTh, IOMECTUTh B KOJIOY J1JIsl IEPETOHKH C BOJSHBIM I1a-
POM, MOJYUYUTh AUCTUILIAT, COOpaTh €ro B MPUEMHUK C U3BECTHBIM 00beMoM 0,1 M pactBopa
HaTpHs TUIPOKCUIA.
2. IIpoBecTu KaueCTBEHHbIE PEAKLUU OOHAPYKEHUSI YKCYCHOU KU CIIOTHI.
3. IIpoBecTH KOIMYECTBEHHOE OMPEIeICHUE YKCYCHON KU CIOTHI.
4. Natb 3axkimoueHue o0 oOHapyKEHUU UM HEe OOHAPYKEHUU YKCYCHOM KUCJIOThI, €€ KOTMYecT-
BEHHOM COJIEpKaHUU B UCCIEAYEMOM MaTepHae.
5. Hanncate ypaBHEHUS peaklMii, 3aNIUcaTh pe3yIbTaThl HCCIEIOBAaHUS B pab0OUuy0 TETpaib.
O0Hapy:KeHHe YKCYCHOM KUCJIOTHI
1. Peakumus ¢ xaopuaom xeiaesa (IIT1). Ot npubdasnenus sxenesa (I11I) xmopuna k anerat-noHam
MOSIBJISIETCSL KpacHasi OKpacKka, 00ycJIoBJIEHHas: 00pa30BaHMEM OCHOBHOTO )KeJle3a aleTaTa.
2—3 MJI AMCTUJIUISITAa BHOCST B MPOOUPKY U MpUOaBIsioT 1 Karmo 5%-To CBEeXENpUTroTOBIEHHO-
ro pactBopa xeine3a (I11) xnopuna. [TosBnenne kpacHoi OKpacku yka3bIBaeT Ha HAJIUYHUE alle-
TaT-MOHOB B qucTUIUIATE. [Ipy HarpeBaHUM OKPAIIEHHOI'O PacTBOPa MPOUCXOAUT THIPOJIU3, B
pe3yJibTaTe KOTOPOI'o BhINIAaeT Oyphli OCaloK.
[Ipenen oOHapyxenus: 1,25 Mr aneraT-uoHOB B | MJT AUCTHILISTA.
2. Peakuyusa ¢ numpamom nanmana u iio0om. I1pu B3anMo1efiCTBUM alleTaT-HOHOB C JIAHTaHA
HUTPATOM B IPUCYTCTBUH O/1a U aMMHUaKa PacTBOpP MPHOOpETaeT TEMHO-CUHIOI OKPACKy UJIU
BBIMa1aeT TaKoro ke 1BeTa ocaaok. [losBIeHNe 3TOM OKPaCKH UM O0cajKa 00yCIIOBICHO a -
copOuueii iioja OCHOBHBIM alleTaToM JaHTaHa. [logo0HY0 OKpacKy Jal0T U IPOMHOHATHI.
K 1 mn nuctunnsta npubasinstoT 0,5 mu 5%-ro BogHOro pacTBopa JaHTaHa Hutpara, 0,5 mi
0,25%-ro ciupTOBOrO pacTBOpa ioaa u 5 Kamnenb 2 H pacTBopa aMMmuaka. [1osiBieHre HHTEH-
CUBHOW CHMHEW MJIM KOPUYHEBO-(PHOIETOBON OKPACKHU YKa3bIBAE€T HA HAJIMYME al[€TaT-HOHOB B
JUCTHILIATE.
[Ipenen oOHapyxenus: 500 MKT areTaT-uoHOB B 1 MIIL.
DTol peakuy MemaroT cyibdaTel, GocaTsl M KATHOHBI, JAOIINE C AMMHAKOM OCAIKH.
3. Peaknusi o0pasoBanusi uHAMIO. [Ipy HarpeBaHUN YKCYyCHOW KM CIIOTBI MJIM all€TaTOB C COJISA-
MU KaJIbIIUs 00pa3yeTcsl aleToH.
OO6pa3oBaBmmiics aleTOH B MPUCYTCTBHUH IIEJI0YEH B3aUMOJICHCTBYET C O-
HUTpoOeH3anpaeru1oM. Ilpu 3Tom oOpasyercs psa HpOMEKyTOUHBIX MPOAYKTOB. KOHEUHBIM
MIPOAYKTOM PEAKIIMHU SIBJIETCS MHINTO.
OKo0J10 MOJOBUHBI JUCTHIIISITA BHOCAT B BBIAPUTENIbHYIO YaIIKy U BbIIApUBaloT focyxa. K cy-
XOMY OCTaTKy MpUOABISAIOT CMECh PaBHBIX KOJMUECTB KaJbIUs OKCHJIA M KaJblMsI KapOoHaTa.
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OTtBepcTre MPOOHPKU HAKPHIBAIOT (PHIIBTPOBATILHON OymMaroi, CMOUEHHON CBEKEITPUTOTOBJICH-
HBIM 2% pacTBOpPOM O-HUTpOOEH3aiberuaa B 5%-M pacTBope HATPpUsI THIPOKCUIA. 3aTeM ITPo-
OMpKY HarpeBaroT Ha IJIAMEHU CHUPTOBKH 10 MPOKATUBAHUS €€ coaepkumoro. [1pu Hanmmuuu
aleTaT-uoOHOB B UCCIIEyEMOM pacTBOpE Ha Oymare, PONUTaHHON PACTBOPOM O-
HUTPOOEH3ANIBETU/IA, TOSIBISIETCS] CHHEE MSATHO (OKpacKa MHJINUTO).

4. O0pa3oBaHue dTHIALlETATA.

[Ipu HarpeBaHuM areTaToB ¢ THUJIOBBIM CIIUPTOM B MPUCYTCTBUH KOHIIEHTPUPOBAHHON CEpHON
KHCJIOThI 00pa3yeTcsl YKCyCHOITHIIOBBIN 3up (3THIaneraT), o0HapyKMBAaeMBbIi IO XapakTep-
HOMY 3amnaxy, yCHJIMBAIOIIEMYCs TP BUIMBAHUU PEAKIIMOHHON CMECH B XOJIOJHYIO BOAY:
Kosan4yecrBeHHOe onpenesieHne

1. AnukBoTy nuctusuiara ortTuTpoBbiBatoT 0,1 M pacTBOpoM XJIOpUCTOBOIOPOAHON KUCIOTHI
(oOpaTHOE TUTPOBAHUE):

CH3COOH + NaOH CH3COONa + H20 u36sitok NaOH + HCI NaCl + H20

Metoauka: K 25 M guctunmnsra nobasmnsiercs 1 kamist 1% cnuproBoro pactBopa Gpenomndra-
neuHa, TuTpoBanue 0,1 H pacTBOPOM XJIOPHCTOBOAOPOIHOM KUCIOTHI 10 00€CIBEYMBAHUS PO30-
BOM OKpAcCKHU pacTBopa. [y pacyeTa HCIOJIb30BaTh CPEHEE 3HAUECHUE U3 IBYX OINPEACICHUM.
KonnenTtpaiust ykCyCHOM KHUCIOTHI paCCUUTHIBAETCS IO POopMyIIE:

X=Vu36.*T*100/n

Vu36.=V1-V2; V2=VHCI*Voom. luct/VUcca.AucT., rae

X — KOHILIEHTpalMs YKCYCHOU KUCIIOTHL, %,

V1 — o0beM mienouu, 100aBICHHON K JUCTHILIATY, MII,

V2 — 00beM KUCIIOTHI B TIEpecueTe Ha 00U 00beM JUCTUILISITA, MII,

Voo luct — o01uii 00beM TUCTHILIATA, MII,

VHCCA.aUCT — 00beM TUCTUILIATA, B3STHIA JIJIT THTPOBAHUS, MJI,

E — tutp ykcycHoit kucnotsl, 0,0066,

N — HaBecKa O0OBEKTa, T.

KonmuecTBeHHOE OnpeenieHre Mo3BOJISIET OICHUTD, SIBIISIETCS JIM 00HAPYKEHHOE COSAMHECHUE
MPUYHHON OTPABJICHUS WM €CTECTBEHHO COJIEPKAIIMMICS B OpPraHU3Me COCTMHEHUSIMH YKCY C-
HOW KUCIIOTHL.

Konyenmpayus coeounenuii ykcycHoul KUCIomul 6 opeanuzme 4enoseka 8 Hopme cocmasisem (0,3

- 0,35%.

JlabopaTopHnas padora 15
XUMHUKO-TOKCUKOJOTMYECKHIA AHAJIA3 BEIIECTB, U30JIUPYEMbBIX ME-
TOJAOM MHUHEPAJIN3ALIUN
CTpykTypa 3aHATHSA
1. BxonHol Tecr.

2. JIaGopaTtopHas pabota «MuHepanu3zanus 6MOJOrH4ecKoro 00beKTa CEpHON U a30THOM KUCIIO-
TamH. MI3ydeHne 4acTHBIX peakinuii «METaJUIMIECKUX 0B ISl OOHAPYKEHHS UX B MUHEPAIIH-
3arey.

3. UtoroBslii TecT.

eau 3ansaTus

- IPOBECTU IPOOONOATOTOBKY OMOJIOTMYECKUX 00bEKTOB: MUHEPAIN3aLUsl CEPHOM U a30THOU
KHCIIOTaMU, YJIaJIeHUE OKUCIUTENeH U3 MuHepaim3aTa (Bkiarodas anemeHTol Y UPC);

- IPOBECTHU PEaKINU, TPUMEHIEMbIE NTPU APOOHOM aHaJIM3€ MUHEpaIn3aTa, Ha HaJu4ue KaTh O-
HOB Oapwsi, CBUHIIa, MapraHia, Xxpoma, cepedpa, IIHHKa, ME/I1, KaJIMUs1, CYypPbMbI, MBIIIbsIKA, PTY-
TH, BUCMYTa, TaJIJIU;

- 03HAKOMUTb CTYJEHTOB C IPUHLIUIIAMH METOAOB KOJMYECTBEHHOT O ONPEIETICHHUS HIEMEHTOB
STOM TPYMIIbI, IPOBECTU KOIUYECTBEHHOE ONpeAeeHIE TSHKEIbIX METaIOB.

Bonpocs! 1J1s1 caMONIOATOTOBKHU
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1. Kakum npeBpaliieHusIM MoJBepraroTcs Npyu HarpeBaHUU B IPUCYTCTBUM OPraHUYECKUX B e-
LIECTB CEpHasl, a30THAs U XJOpHast KUcJIOThI? KakoBa X pojb B Mpoliecce MUHepaau3auu?

2. Kakue MeTobl MUHEpaIu3aui OMOJIOrHYecKoro MaTeprana CyiecTBYIOT, CPABHUTh UX TP e-
MMYILECTBA U HEOCTAaTKH?

3. CpaBHuTe 1Ba cr1oco6a N30JMPOBAHMS «METAJIMYECKUX» SJ10B, UCXO/A U3 BPEMEHH, 3aTpa-
YUBAEMOI'0 Ha IIPOBEAEHUE MUHEPATM3ALUH, U UX JOCTYITHOCTH.

4. Kakumu mperuMyniecTBaMt Mo CpaBHEHUIO ¢ METOZ0M 00pabOTKU XJIOPOM B MOMEHT BBIJIEJ €-
HUS WIK METOAOM pa3pylLIeHHs] CEpHON KUCIOTOW U HUTPATOM aMMOHMSI 00J1aJJal0T paccMaTpu-
BaeMbl€ METO/IbI?

5. Kak onpenenuTs OKOHYaHUE MUHEpAIM3alluy TpH 00paboTke OMOIOrHIecKOro MaTepuaa
CEpHOM 1 a30THON KUCIOTaMU M CEPHOM, a30THOM U XJIOPHOHM KHCIOTaMu?

6. C xako# 11e/1pl0 MUHEpAJIN3aT UCHBITHIBAIOT C PACTBOPOM U (heHUTaMUHA B KOHIIEHTPUP O-
BAHHOU CepHOM KucmoTe?

7. C xako# 11eN1bI0 MPOBOSAT MPoOY ¢ KOHLIEHTPHUPOBAHHBIM PACTBOPOM aMMHUaKa B MUHEpan3a-
Te, MOJIy4eHHOMI1 ociie 00paboTKu OHOJOrHUecKoro MaTepuaia CEpHOM, a30THOM U XJIOPHOM
KUCIOTaMU?

8. Kakoe 3HaueHne UMeeT yAaleHue OKUCIUTeNel 11 najabHeiero xoaa cyaeoHo-
XUMHUYECKOr0 UCCIIEIOBaHUS?

9. B uéM 3akmroyaeTcst CyImHOCTh Mpoliecca JeHUTparuu?

10. Yto Takoe HUTPO3UJICEPHAS KUCIIOTA (B CYACOHO-XUMHUYECKOM OTHOIICHHH )?

11. Kakue xuMHu4yecKue BEIlecTBa IPUMEHSIOTCS B Cy1€0HO-XUMUYECKOM MPAaKTUKE B LEJSIX J1e-
HUTpALMM MUHEpaau3aTa’?

12. Kakue razoo0pa3Hble BEIIEeCTBa BBIICNSIOTCS U3 MUHEpAIM3aTa Mpy IS CTBUN Ha HETO Qop-
MaJIMHa, HATPUS CyJIb(UTa, MOUEBHUHBI?

Jlabopamopnas paboma «Munepanuzayus 6u0102u4eCK020 00beKMa CepHOll U A30MHOI KU-

cnomamu. H3yuenue uacmuolx peakyuii «Memaiiuieckux 1006» Onsa 0 OHAPYHCeHUA UX 6
MuHepauzamey

LleneBnie 3amauu:

1) moaroroBka 00bEeKTa K MUHEpaIU3aLlUH;

2) MUHEpau3anus 00beKTa CEPHON U a30THOM KUCIIOTAMH;

3) MuHepanu3alus 00beKTa CEPHOM, a30THOW U XJIOPHOMW KUCIIOTAMH,

4) yCTaHOBJICHHE HAJIMYUS OKUCIUTENCH B MUHEPAITU3aTe U UX YJaJeHUE OJJTHUM U3 HIDKCYKa-

3aHHBIX CIIOCOOOB;

5) ynanenue okucauTeneil 3 MUHepaiu3aTa GopmaibIeruIHbIM CIOCOO0M;

6) ynajneHue OKUCIUTENeH U3 MUHEepaIn3aTa MOYEBUHHBIM CIIOCOOOM;

7) ynaneHue oKUCIuTeIeNH U3 MUHEpaJin3aTa Cyab(QUTHBIM CIIOCOO0M;

8) monroToBKa MHUHEpaJIM3aTa K UCCIEIOBAHUIO.

Kax/iplii CTYIeHT, OTyYuB OTACIBHYIO 33aJ1a4qy, IIPEICTABIISIOIIYIO 3aTPaBICHHBIN HECKOIbK -
MU KaTHOHAaMH TPYITHBIA MaTepHrall, HPUCTYIAaeT K MHHEPaIU3alul 00beKTa, 3aTeM IIPOBOIUT
JCHUTPAIIMI0 MUHEpaIn3aTa, pa30aBIsieT BOAOH U OCTABJIAET 10 CICIYIOIIEro 3aHsATHS.
Tlooecomoska 0b6vexma Kk MuHepamu3ayuu.

[Tocne mony4deHns 00bEKTa HCCIIENOBAHHS TPOBECTH TIIATEIHHBIN HAPYKHBIH OCMOTP, TPOB e-
puth pH cpenpl 00beKTa, N3METBYUTH €T0 M MTOABEPTHYTh NalibHeWeMy nccieqopannto. Komnu-
4eCTBO 00BEKTa, KOTOpOe OepeTcs I pa3pylieH s, 3aBHCUT OT 00IIel Macchl 0OBEKTa UCCIe-
JIOBaHUS, 00CTOSATENBCTBA Jlena U Apyrux (akropos. Koraa ykazaHust OTCyTCTBYIOT, TO JJISL M C-
cnenoBanus 6epyt 100 r oprana.
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[Tpu ManbIX KOoIMYECTBaX OOBEKTOB MOKHO YIOTPEOJIATh /Il MUHEPATU3AL MU TAKXKE OCTATKH
ocJie U CTHIUIALUY C BOASHBIM napoM. [Ipu 3ToM u30BITOK BOJIBI U3 00BEKTA YIAJSIIOT OCTO-
POXKHBIM BHITIAPUBAHUEM Ha BOASHON OaHe.

Ecnu 00BbeKT KOHCepBUPOBAH STHIIOBBIM CIIUPTOM, TO €ro crnado noamenaduBaiot 10% pactso-
poM HaTpus KapOoHaTa (IUIs pa3ioKeHHUs XJIOPHUI0B MBIIIbIKA U PTYTH U T.[.), IOMEIIAIOT B
bapdopoByIo HaIIKy, CIUPT OTTOHSIOT HA BOJASHON OaHe mpu TemnepaTtype He Boimie S00C.
Munepanuzayus 6U000veKma cmecvio cepHoli U A30MHOU KUCTIOM.

MeToa MUHEpaIU3aliKi CEPHOM U a30THOM KMCJIOTaAMM IIPUTO/IEH /1JIs aHAIN3a 00ObEKTOB Ha Ha-
JMYKe MOJABIISIOIEro OOMBIIMHCTBA KATHOHOB, UMEIOINX TOKCUKOJIOTHYECKOEe 3HaUCHHE.
Ponb cepHOIt M @a30THOM KM CIIOT 3aKJIK0YAETCS B OKWCIIEHHMH OPraHMYECKUX BelllecTB. B Havane
MUHEpaIn3alliy CepHasi KUCI0Ta 001a/1aeT HU3KUM OKUCIUTEIbHBIM IMOTEHIINAIOM, HO, KaK B O-
JIOOTHUMAIOIIIEe BEIIECTBO, CIOCOOCTBYET MOBBIIICHUIO TEMIIEPATYPbl KUIICHUSI PEaKIIMOHHON
CMECH U, TEM CAMbIM, ITOBBIIIAET OKUCIUTEIbHOE e CTBUE a30THONW KU CIIOTHI.

Ha nocnenyronmx cragusx MUHeEpaau3aluy cepHasi KUCI0Ta SBJISIETCS OKUCIUTENIEM OpraHuy e-
CKUX BELIECTB.

Texnuxa munepanuzayuu OUOIOSULECKO20 MAMEPUATLA CMECHIO CEPHOU U A30MHOU KUCTIOM.
HN3menbueHHBbIH 00bEKT MCCIe0BAHUSA MTOMelA0T B K010y Kbeabaaas emkocTbio 300—
350 mu1 1 3aJIMBAIOT CMECHI0, COCTOSIIIEH M3 PABHBIX 00bE€MOB BO/Ibl, KOHIIEHTPUPOBAHHBIX
CEePHOM M a30THOM KHMCJIOT U3 pacyera 75 mur cmecu Ha 100 r Ouos10ruyeckoro Mmarepuadna.
3arem K010y ¢ 00bEeKTOM 3aKPEIVISIIOT B IUTATHBE TAKUM 00pa3oM, 4TOObI THO €€ HAX0A M-
JIOCh HA paccTOsIHUM 1—2 ¢M 0T ac0ecTOBOM CeTKU, U HAYMHAKT 0CMOPOdHcHO (BO n30exa-
HHe 00yIIMBaHUs) HarpeBaThb. B nmponecce MUHepaIU3alUM K COAEP:KMMOMY KOJIOBI BpeMst
OT BpeMeHH J00aBJISAIOT N0 KAIUIAM a30THYI0 KHCJIOTY, PeryJiupys BBeJIcHHE ee TAKUM 00-
Pa30M, 4TOObI OHA N0 BO3MOKHOCTH MOJIHO PACX0/10BATACHh HA MUHEPAJIU3ALUIO.

[TepBas cragus MUHEpATH3AINH 3aKII0YAETCS B pa3pylIeHnH (POPMEHHBIX 3JIEMEHTOB U TP O-
JIOJDKAETCS TIPU yCIIOBUH HArpEeBaHMUsI IIPH HE OUEHB )KUPHOM 00BbekTe uccienoBanust 30—40
MuHYT. OO0 OKOHYaHHUU NIEPBOM CTATUU MHUHEPAIU3AIHUH CYIAT MO0 OTCYTCTBUIO (POPMEHHBIX dJIe-
MEHTOB 00bEKTa (KyCOYKOB TKaHeH, OpraHoB).

[Tocne pa3pyiuieHust GopMEHHBIX 3JIEMEHTOB KOJOY C 00bEKTOM HCCIIEOBaHMS OMYCKAIOT Ha ac-
0eCTOBYIO CETKY M YCHJIMBAIOT HarpeBaHue. [locTosiHHO 100aBsig a30THYIO KucnoTy (1:1), mpo-
JOJDKAIOT MUHEPAIU3aLUIo 10 TeX MOP, TOKa MoydeHHas OeclBETHAs )KUAKOCTh IIPU HAarpeBa-
Huu B TeueHue 30 MuHyT 0e3 100aBIeHHS a30THOW KUCIIOTHI M BBIJICJICHUU TSDKEJBIX O€JbIX Ma-
poB He Oyzaer Ooblle TeMHETh. B TakoM citydae oneparuio MUHEPATU3allid MOKHO CYUTATh
3aKOHYEHHOM.

Ha munepanuzanuio npu HeKUPHOM 00bEKTe UCCIIEOBaHUS OOBIYHO 3aTpaunBaercs 6 - 8 yacos
(npu 100 T 0OBbeKTa).

Texnuxka munepanuzayuu OUOI02UHECKO20 MAMEPUATLA CMECHIO CEPHOU, A30MHOU U XJIOPHOU KU-
ciom

W3menbueHHbI Onosiornueckuil Matepual nomemaroT B koi0y Keenbnans. 3anusatot 125 mn
KOHIICHTPHUPOBAHHOM a30THOW KHCIOTHI 1 35 M 57% pacTBopa xiopHoi kuciaoTel. Konby mo-
MEIIAI0T Ha acOECTOBYIO CETKY M OCTOPOKHO HArPEBAIOT HA C1a00M IIaMEeHH JI0 pa3pyIleHus
(hOpPMEHHBIX 3JICMEHTOB.

[Ipu criIbHOM BCTICHMBAHWU MPEKPAIIAIOT HarpeBaHUeE U T00ABISIOT 1Mo KarisiM (1—3 karm)
M30aMHWJIOBBINA cUPT (TIEHOTaCUTEh).

I1o okOHUaHMM JECTPYKLIMH HarpeBaHWE BPEMEHHO IPEKPALIAIOT, 1€CTPYKTAT CIIETKa OXJIaK/1a-
0T U K OXJIQXKJICHHOU JKMIKOCTH TI0 KaruisiM J00aBJISIOT 25 MJT KOHIIEHTPUPOBAHHON CEPHOU KHU-
CJIOTBI, ITOCJIE YEro HarpeBaHue yCHJIMBAIOT U MPOAOJDKAIOT OKUCIEHUE TPH IEPUOJUYECKOM J10-
0aBJICHUN KOHLIEHTPHPOBAHHOM a30THOM KM CIIOTHI JI0 T€X MO, MOKa J0OaBICHUE OYepPe/IHOH
MOPIIMU a30THOM KU CIIOTHI HE CTAHET BBI3bIBATh YHEPIrUYHOI0 BCKUMNaHus. B 3ToM ciyyae Harpe-
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BaHME OCNA0JIAIOT U OKUCIIEHUE 3aKaHYMBAIOT, 100aBJIss €Ille HEKOTOpOe BpeMs pa30aBiIeHHYIO
a30THYIO KUCIOTY (2:1).

OKoOHUYaHHEM MPOLIECCa MUHEPATU3ALUU CUUTAIOT OJJHOMOMEHTHOE IIPOCBETICHU € )KUIKOCTH.
[To okOHYaHMM OKHCIIEHUSI MHHEpAIN3aT HarPEeBAOT elle B TedeHue 5-10 MUHYT 11 yaaieHus
M30bITKA XJIOPHOW KUCIIOTHI.

B xoHIle MMHEpaIu3aIiK MPOBOISAT KCAHTOIPOTEMHOBYIO PEAKIIMIO HA HauOosIee TPYIHO OKH C-
JsieMble aMUHOKHCIIOTHI ((peHUIaNalnH, THpO3UH, TpunTodan). Kams oxnmaxaensoro g0 50—
700C muHepanu3aTa, pazdaBieHHas 1—2 KamisiMu IUCTUJUTMPOBAHHOM BOJIbI, TPU 100aBIEHUI
25% pacTBOpa aMMHUaKa MOKET OKPaIIMBATHCS JIMIIb B CIA00-KENTHIH 1IBET.

Ha munepammzanuio 100 r 6MOIOrn4eckoro Marepuania 3aTpaurBaroT OKOJIO 2 4acoB.

JlaiiTe orieHKy 000OMM METO/IaM MUHepaIH3alui OM000bEKTa U HATUIIUTE XUMHUYECKHE YPaBH e-
HUS, IPOTEKAIOIINE BO BPEMsI OKUCIIEHHSI OPraHUYECKUX BEIIECTB.

Ycemanoenenue nanuyus okuciumenei 8 Munepaiuzame

[Tocne oxnaxaeHus MUHepaiu3aTa 1—2 KaIjii ero CMeIMnBaT ¢ HECKOJIbKUMU KaIlJIsIMH T C-
THJLTUPOBAHHOW BOJIBI, K 1 KaIljie 3Toro pacTBopa, oMemnieHHoi B ¢papdopoByro vamky, 100aB-
JSHOT 1 Karumo pacTBopa AU eHnIaMiHa B KOHIIEHTPUPOBaHHOM cepHOil kuciote. B 6onpmmH-
CTBE CJIy4aeB IIPU ITOM HaOJII01aeTCs MOSBJIEHUE CUHEr0 OKpalllMBaHus (HAMUIIUTE YpaBHEHUS
peaxuuii).

Yoanenue oxuciumeneii uz munepaiuzama Gopmanib0e2uOHbiM CHOCOO0OM

OxJaxJeHHBbI MUHEpaIn3aT (MIPU MOJ0KUTEIBHOM Pe3yJIbTaTe PEakIuu ¢ Tu(EHIIAMUHOM)
OCTOPOKHO, HEOOJILIIIUMU TOPIUSAMHU IMEPEHOCAT U CTakaH eMKOCThI0 100 M1, B KOTOPBIH mpe -
BapuTenbHO HamuTo 10 - 15 mur qmuctmiumpoBanHOM Boabl. [lociie nepenecenus B CTakaH BCEro
MUHEepaiu3aTa Koj0y omonackuBaioT 10—15 Ma aucTUIMpoBaHHON BOJIBI, KOTOPYIO CIIMBAIOT B
TOT )K€ CTaKaH. 3aTeM HCCIIeAyEeMbIi MUHEpaIn3aT HarpeBaroT 0 KUIIEHUS U K HarpeToi u -
KOCTH ocmopodicHo 1o KarisM (1—2 karum) no6asisitoT popmannH. MokeT HaOI0JaThCS BbI-
JiefieHr e ra3000pa3HbIX BEIIECTB, OKPALICHHBIX B OpaHKeBbIN 1BET. [locie mpekpalleHus Bblje-
JICHUS Ta30B KUJIKOCTh HATPEBAIOT B T€UEHUE | - 2 MUHYT M UCHBITHIBAIOT HA HAIMYUE OKUCITH-
Tesielt peakuuen ¢ 1upeHnIaMIHOM.

Ecnu peakuus moyioxutenbHasi, BHOBb A00aBISIOT 1—2 Kariau ¢popMmairnHa U HarpeBaroT 10 TeX
op, TMOKa peakius ¢ Tu(pEeHUITaMUHOM B CEPHOM KUCJIOTE HE IepecTaHeT JaBaTh MOJOKUTENb-
HOT'O pe3yJbTaTa.

Hanucatb ypaBHeHHE peakiMii, OTpaXkarolyX CyLUIHOCTb IIpOIecca JEHUTPALUU (OPMaJIMHOM.
[To oxOHYaHUM AEHUTPALUHU XKUJIKOCTh IPOAOJIKAIOT HAarpeBaTh HECKOJILKO MUHYT (OKOJIO 5) 10
ynaneHus u30bITka ¢popmanuna (1o 3amaxy). s 9Toil nenu MoxxHO 100aBUTH Takke 1—2 kam-
JIM IEPTUPOJIS ¥ HAaTPeTh CMECh Y JaJIeHHe OKHMCIIOB a30Ta U3 MUHEpalln3aTa JaHHBIM CIIOCOO0M
TpeOyeT BCEero HeCKOJIbKO MUHYT.

Yoanenue oxucaumeneti uz munepanusama cyib@umHusim cnocooom

Oxak1IeHHBIN MUHEpaJIN3aT BJIMBAIOT B XUMUYECKHUI cTakaH ¢ 50 MJI BOJIbI, HArPEBAKOT J10
1100C, B cmech BHOCAT ipu moMemmmBanuu 10% pactBop HaTpus cynbduTta. (O0s3aTebHO TP O-
BEPATH PEAKIUAMU C TU()EHUTAMHUHOM B CEPHOM KUCIIOTE HA HATMYUE OKUCIUTENEH ).

Ha nenutpanmio TakuMm criocobom tpedyercs 5 - 15 munyT u okono 10 r Hatpus cyiabdura. H3-
OBITOK CEPHHCTOTO aHTHJIPUJIA YAAIUTH HATPEBAaHUEM H JOOABJICHHEM K >KUIKOCTH 5-10 kamenb
MEPruApoIs.

Hanucath ypaBHeHHs peakiyii, MPOTEKaIOIUX MPH CYIbGUTHOM METOJIE IEHUTPALIUH.
Yoanenue oxucaumeneii uz Mmunepanuzama mMo4e8uHoU

Munepanuzat HarpeBatoT 10 135-1450C 1 HeOOMBIIMMU TOPLUUAMU MPU TOMEIIUBAHUHN BHOCAT
MOYEBHHY, n30eras u30bITKa ee.

Ha npouecc nenutpanuu ¢ MoueBUHOM TpedyeTcs 3-5 MUHYT U 0K0J10 3 T ModeBHHBI. Henpo-
pearupoBaBIlias MOYEBHHA P JajbHEHIIIeM HarpEeBaHUU C KU IKOCTBIO, COJIepKalleld CEpHYIO
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KHCJIOTY, JIETKO OMBIIIACTCA C O6pa3OBaHI/I€M YTJICKHUCIIOro ra3a u cynb(baTa amMMoHusa. OKoHY a-
HUC ACHUTpAallMU YCTaAaHABJIIMBACTCA, KaK OIMMCAHO BBIIIC.

IMoaroroBka MuHepaaIu3aTa K MCCIEA0BAHUIO

[Tony4eHHyo mociie MUHEepaIu3aluy U JeHU TPALUH KUAKOCTh pa30aBiIsitoT BOIOH 10 o0beMa
180 M.

Ecnu nipu aTOM 00pa3yeTcs ocasiok, 1a)ke He3HAaUUTEIbHbIHN, TO )KUIKOCTh HArPeBalOT U OCTaB-
Js110T Ha 1 cyTku. 3aTeM MUHepaiau3aT pa30aBisioT Booi 10 oobema 200 M M HCCIenyIOT Ha
MeTaJIJIbl, KaK OMHCAaHO HIKE.

CYMMY OTAENbHBIX, Han0oJiee XapakTepHbIX U HanboJjee YyBCTBUTEIbHBIX PEAKLIUN OOHAPYX €-
HUS COEMHEHNUH MBIIIbAKA U METAJJIOB, UMEIOLIIMX TOKCUKOJIIOTMYECKOE 3HAUECHUE.

Jlnist ipoOHOTro aHaNIM3a SAOBUTHIX KATHOHOB M30paHbl HanboJIee YyBCTBUTEIBHbIC U CIIEHUpH Y-
Hbl€ aHAJTMTUYECKUE peaklnu. Jloka3aTeIbHOCTh U HAJACKHOCTh 3TUX PEAKLMI TOCTUTaeTCs
IPUMEHEHHEM HE OJHOM, a, IT0 MEHBIIIEH Mepe, ABYX PEaKIMii — OCHOBHOM (CIIEM(PUIHON) U
JIOTIOJIHUTENBHOM (moaTBepxkaatonei). [IpaMenenrne JoMONMHUTEIbHBIX peakKuuii TPOU3BOAUTCS
10cJIe TOro, KaKk OCHOBHBIE pEaKIUy J1ajH MOJ0KHUTENbHbIN pe3ybTar.

B npobHom meToze aHanu3a UCIOJb3YIOTCS O PEIEICHHbIE IPUEMBI JJIsl YCTPAaHEHUS Melllato-
LIEr0 BAUSHUS IOCTOPOHHUX 3JIEMEHTOB: MaCKMPOBAaHUE MOHOB, PEaKLMU OKHCICHMUS -
BOCCTaHOBJICHHUS U T.J., @ TAK)KE IIMPOKO UCIIOJb3YIOTCS CEJIEKTUBHASI SKCTPAKIUS C I1OCT e-
JYIOIIeH pesKCTpaklMel pa3IMuHbIMU OPraHUYeCKUMHU PEeaKTUBAMU MOCIIE NTEPEBEACHUS KaTu O-
Ha B TO WJIM MHOE COCTUHEHHE, UK B KoMILIeKkce. Cpen KaYeCTBEHHBIX Peakiuii 00IbII0e M e-
CTO OTBEJEHO MUKPOKPHUCTAJUIOCKOMMYECKUM peaKIMsIM, Kak Haubosee 4yBCTBUTEIbHBIM, CII -
HU(UIHBIM U TOKa3aTEIbHBIM.

B ocHOBY MeTO/10B KOJIMUECTBEHHOT'O OMPEIEIECHUS AIEMEHTOB MOJI0XKEHBI Te K€ PeaKIIUU, Me-
TOAMKH U TIPUEMBI, YTO JIJIs1 KAUeCTBEHHOTO O0OHAPY>KEHUS.

CeuHenl 1 Oapwuii BBINIAIAI0T U3 MUHEPAIN3aTa B 0Ca0K B BUAE cynb(aTtoB. OcaloK, BBIIEICH-
HBII U3 MUHEpanu3aTa QrIbTpOBaHHEM, TPOMBIBAIOT 15-20 mut 0,2 H pacTBOpa CEpHON KUCITIOTHI,
10 mu1 BozbI, 00pabaThIBAIOT KUMISIIUM PAaCTBOPOM aMMOHHUS alieraTta (MpH 3HaYUTETIbHOM Oca -
Ke — 3 pasa 1o 5 mu1, mpu He3HayuTenpHOM — 1-2 mur).

CBuHeIl IpU 3TOM pacTBOpsieTCsl, bapuil ocTaeTcsl B OCaKe.

1. KauecTBeHHO€e 00HAPYKeHHE NOHA CBUHIIA.

Briienenue cBuHIIAa B BUJE JUTU30HATA.

K 0,5 mu1 munepanu3zata no6asisaot 1 mi 10% pacTBopa ruipoKcHiIaMUHa COISHOKKUCIIOTO, Y C-
taHaBiuBatoT pH 7,5 ¢ momomrpio 10% pactBopa ammuaka, 1006aBISIIOT 5 Mil XJ10podopMa U 1o
karsiv 0.01% pactBop aAuTH30HA B XJIopodopme.

[Ipu HanMuuu MOHA CBUHIIA XJIOPO(OPMHBIH CII0M MPHOOPETaeT MyPIypPHO -KPACHOE OKPAIIHBA-
HUE.

Hanummre ypaBHeHHE peakliuH.

DKCTpaKIHIO CBUHIA AUTHU30HATA IPOU3BOIAT XJIOPOPOPMOM IIPU SHEPTUYHOM B30AITHIBAHUU B
tedeHue 30 cekyHa. XiopoGOpMHBIN CIIOH OTACNIAIOT, CBUHIIA JUTU30HAT Pa3pyIIatOT, IIPOMbI-
Bas ero B TeueHue | MuHyThl 1| H pacTBOPOM a30THOM KHCIIOTHI.

Hanummre XuMu3m peakuuu pa3pylieHusi CBUHLIA JUTU30HATA.

Boansrii ciioif oTAENSIOT U yCPEaHIOT q00aBiIeHeM | H pacTBOpa HATpHs TUApoKcuaa 10 pH
5,0 (o yHUBepcaIbHOMY UHIUKATOPY ), AEAT Ha 4 4acTH, C KOTOPHIMU MPOBOJAT CIIEAYIOIINE
peaKIuHu.

1. Peakuust monmy4yeHus: CBUHIA Cyabduaa. K yacTu moiaydeHHOro pacTBopa, MOMEIIEeHHOr 0 a
MPEAMETHOE CTEKIIO, JOOABISAIOT HECKOJIBKO Karelb BObI, HACBIIIEHHOH CepOBOIOPOAOM, IIPH
HaJMYUU MOHA CBHHIIA HAOJII01aeTCs MOSIBIIEHNE YEPHOT0 OKpAIIMBAHUS WIIM YEPHOT'O OCaKa.
Hanucath ypaBHEHUS peaKIHH.
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2. Peakuus obpa3oBanus cBuHIA cyibdarta. K yactu pactBopa, moMeIeHHOTo Ha IPeIMETHOe
CTEKJIO, 100aBISAIOT HEeCKOJIbKO (3—35) kanens 10% pacTBopa cepHOM KMCIOTHI; IPU HATMYUH
MOHA CBUHIIA NOSABJIIETCS O€Nblii 0caloK MM Oenast MyTb, YBEJIMYUBAIOLIASCS NP 100aBJIEHUU
JBOMHOTO 00bEMa 3THJIOBOrO CIIUPTA.

Hanucats ypaBHEHUs peaklMU

[Tony4yeHHsli 0caok pacTBOpsieTCs NpH 100aBIeHUH K HeMy 1o KarisiM 10% pacTBopa HaTpus
TUAPOKCH/JIA WIIM HACBILIIEHHOT'O PacTBOpa HAaTpHs alleTara.

3. Peakuus oOpa3oBaHus CBHHIIA XpoMmaTta. YacTe MUHepaan3aTa, MOMEIIEHHOr0 Ha ITPEeAMETHOE
CTEKJIO C MOAJIOKEHHBIM TO/1 HEro KycKkoM Oesoit Oymaru, cmemmBaroT ¢ 10% pacTBopom Kanus
XPOMOBOKH CJIOT'0 WM JIBYXPOMOBOKH CJIOT'0; IPH HAJIMUYUK MOHA CBUHLIA 00pa3yeTcs K CIAThIN
0CaJIOK CBMHIIA XpOMaTa, paCTBOPUMBIN B PaCTBOPE HATPUS TMIPOKCHIA.

Hanucats ypaBHEHUs peakLUU

4. Mukpokpucrammmieckie peakuuu. OCTaBIIyOCs 4acTh BOJHOIO pacTBOPA PAaCHpeneisoT Ha
2 NpeIMETHBIX CTEKJIA U )KUJIKOCTh YIIapUBAIOT 1OCYXa P OCTOPOKHOM HAarpeBaHWM Ha IlIa-
MEHH FOPEIIKH.

a) Peakuust nosnydenus qBoiHoOM comu nesus u cBunua. K cyxomy ocratky nodasisitor 1 —2 ka-
IUTA XJIOPU CTOBOJOPOIHOM K1CIoThI (1 M pacTBOp) M HECKOIBKO KpUCTAJIOB Kajlus HOIKUCTOrO,
II0CJIE PaCTBOPEHMSI OCaJIKa Ty/a K€ BHOCAT | —2 Kkpucrajuia nesus xjopuaa, yepes 10-15 mu-
HYT [IPY HAJIMYMK CBUHIIA HAOJIIOAAI0T UT0JIbYAThIE KPUCTAILIbI )KEITO-3€JICHOT0 [IBETa, COOPaH-
HBIC B C(EepPOU/IBI.

Hanummre ypaBHEeHUs peakuy U 3apucyite GopMbl MUKPOKPH CTAJIJIOB.

0) Peakuus nomyueHus Kaiausi, MEU U CBUHIIA TEKCAHUTPUTA.

OcraTok cMemuBaoT ¢ 1-2 KarsiMU HAaChIIIEHHOTO0 pacTBOpa ME/IY aleTara i OCTOPOXKHO B bl-
MIapUBAIOT IOCYyXa, 3aT€M PacTBOPSIOT ero B 2-3 kamisix 30% pacTBopa yKCyCHOW KUCIOTHI, B
MIOJIyYEHHBIN PacTBOP BHOCAT HECKOJIBKO KPHCTAJUIMKOB KaJIUs @30THOKHUCIIOTO: TIPH HAJIMYUU
MOHOB CBUHIIA Uepe3 5-10 MUHYT NOSIBISIFOTCS] XapaKTepHbIE KPUCTAIIBI B (popMe KyOOB YepHO-
I'0 WIM KOPUYHEBOT O LIBETA.

2. KayecTBeHHOe 00HapYykeHHe HOHA Oapusl.

K onHoil kamie uccrieayeMoro MUHepaan3aTa, MOMEIIEHHOM Ha PEAMETHOE CTEKIIO, T00aBISIOT
1 xaruro 2 M pacTBopa CepHON KMCIIOTHI U OCTaBJISIIOT HAa HEKoTopoe Bpems. Boay n3 peaknu-
OHHOH CMecH yAAJISIOT (GHIbTPOBAIBLHON OyMaroi, 0caJoK pas3JessioT Ha 2 YacTH, MOIBEPraoT
JaJbHEUIIIEMY HCCIIEIOBAHUIO.

1. Peakuus nepexkpucramim3anuu 6apus cyibgarta.

K yactu ocajgka Ha IpeMETHOM CTeKJe J00aBIAIOT 1-2 Kanjau KOHIIEH TPUPOBAHHONW CEpPHOM KHU-
CIIOTBI, CMECh HAarpeBaloT Ha MJIAMEHU FOPEJIKH 110 TOSBICHUS OesbIX IapoB U 3aTeM ellie B Te-
yeHue | MunyThl. [Ipu mocienyromnem oxaaxaeHnu Kaii 00pa3yeTcss KpUCcTaNIMuecKuil oca-
JIOK, UMEIO LU TPU paccMaTPUBAHUU [1OJI MUKPOCKOIIOM BH/JI IUTACTUHOK M CPOCTKOB U3 HUX B
BH/JIE€ MEJIKUX KOCBIX KPECTOB.

3apucoBaTb (POpMY KPHCTAILIOB.

2. Peaknus nepeBenenus 6apus cyibdara B 0apus ionat. YacTe ocajka Ha IJIATHHOBOM MPOBO-
JIOKE BHOCAT Ha HECKOJIBKO CEKYH/] B HECKOJIbKO Karnenb 10% pacTBopa XJI0pHCcTOBOLOPOAHON
KHCJIOThI, TOMEIIEHHON Ha IPEAMETHOE CTEKJIO0, 3aTeM — B Ijams ropeiku. [lonodxble onepanun
MOBTOPUTH 2-3 pasa. [Ipu Hanmumuuu Gapust 11aMs ropesiku OKpalimBaeTcs B 3eJeHbIN 1BeT. K
MOJIYYCHHOMY Ha TIPEIMETHOM CTEKJIe pacTBOpy Oapus xjopuaa nodasmstot 2 kamm 10% pac-
TBOpA KaJus HojiaTa: MpH HaJMYKUK HOHA Oapusl BHINAAAET XapaKTepHBIH MUKPOKpHU CTaIINY e-
CKMI 0caJioK omaTa O6apus.

Hanwucath ypaBHeHUs peakuuu. 3apucoBarth (opMy KPHCTAIIIOB.

3. KayecTBeHHOE 00HApy:KeHUE MOHA MAPraHIa.
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1. Peakuus okucnenus maprasua kanus nepiogatom. K 1 M ucenenyemoro MmuHepanusara J10-
6aBJsAt0T 4 MJ1 BOJIbI, | MJT HACBILLIEHHOTO PacTBOPa OIHO3aMeleHHOro HaTpus ¢pocdata, 0,2 r
KaJIis TIepiioiaTa U HarpeBaroT Ha KUIISIIEH BOAsHON OaHe B TeueHue 20 MUHYT.

[Tpu HanMuuu MOHA MapraHia HaOIIAaeTCs PO30Basi MM KPAaCHO -(pHOJIETOBAsI OKPACcKa PacTBO-
pa.

Hanucate ypaBHeHUs: peakiuu.

2. Peakuus okucieHus Mapraiua aMmmonus nepcynbdatom. K 1 Mt nucenenyemoro MuHepaan3a-
Ta B IpoOupKe 100aBIsIOT 4 MJT BOJIbI, | MJI HACBIILIEHHOT'O PacTBOPA OJIHO3AMEUICHHOI 0 HAaTpus
(docdara 1 HarpeBarT 5-6 MUHYT. 3aTeM B TOPSYHI pacTBOp nodaBisatoT karto 10% pacTtBopa
cepedpa a3oTHOKHcI0ro, 0,5 r aMMOHUS nepcyibdaTa U BHOBb HArpeBaIOT /10 MOJIHOr0 IpeKpa-
LIEHUS BbIIETIEHUS TY3bIPbKOB Ira3a.

[Tpu HanMMUMU MOHA MapraHIila HAOJIIOAAaeTCS PO30Bas I KpacHO-(hroeToBast OKpacka pacTBO-
pa.

Hanucate ypaBHeHuUs peakiuu.

4. KayecTBeHHOe 00HapyskeHHe HOHA XpOMa.

1. Peakmus ¢ nudenunkapdbasugom (ocHoBHas peakuus). K 1 ma uccrnenqyemoro Munepanusara
no6aBisitoT 4 M1 Boabl, 1 kammo 10% pactBopa cepebpa HuTpara, 0,5 r aMmmMoHus nepcynbdaTa
u HarpeBatoT 20 MUHYT Ha Kunsued BogsHoi 6ane. [Ipu 3TomM Habr01aeTCsl OKHUCIIEHUE XpoMa
OT TPEX- 0 UIECTUBAIIEHTHOI O, )KUIKOCTh MPUOOPETAET )KENTYIO OKPACKY. 3aTeM K KUIKOCTU
N00aBISIOT 1 MJT HACKIIIIEHHOTO pacTBOpa OAHO3aMelleHHoro HaTpus Gocdara, mo xkamwism 10%
pacTtBop Kanus ruapokcuaa 1o pH=1,7 u 0,1 mi pactBopa nudeHuIkapoasua: Npyu HUTMIUN
XpOMa MOSBISETCS OKpalliBaHUE OT CBETIO-PO30BOI0 10 KpacHO-(hM0JIETOBOrO.

Hanucate ypaBHEHUSI XMMUYECKUX PEAKIIMIA.

2. Peakuus oO6pa3oBaHusl HAIXPOMOBBIX KHCIIOT (AOMOJHUTEIbHAS).

K 5 M uccrienyemoro MuHepanusara B mpooupke 1o0apmstor mo karsiM 3 0% pacTtBop HATpus
ruapokcuaa g0 pH=7, 1 kammo 10% pactBopa cepedbpa a3oTHOKKCIIOrO, 0,5 T aMMOHUSA TIEep-
cynbdaTa, peakIMOHHYIO CMECh HarpeBaroT Ha KUTIAIIEH BOJsIHOM OaHe 20 MUHYT, OXJIaXkK/Ia0T,
N00aBisIIOT 1 MJT HACBIIIIEHHOTO pacTBOpa ofHOo3aMelleHHoro HaTpus gocdara. [Ipu pH=1,7 no-
6aBistoT yTHNAneTaT 10 cnos 0,5 cm, 2-3 kannu 25% pacTBopa mepeKrucH BOAOPO/Ia, COICPKH-
MoO€ ITPOOUPKH BCTPAXHUBAIOT: MIPU HATUYUHU XPOMa CJIOH OPraHu4YecKoro pacTBOPUTENS IPHUO0O-
peTaer roinyoyro Ui UHTEHCUBHO CUHIOI OKPAaCKY.

5. KauecTBeHHOe 00Hapy:KeHHe HOHA cepedpa.

1. Peakunu o6pa3oBanust cepeOpa IUTU30HATA (OCHOBHAS PEAKIIMS).

B nenuTenbHYI0 BOPOHKY MOMEIIAIOT 5 MII HCCIeyeMOro MUHepain3aTa, J00aBIsaoT 5 M XJ10-
podopma u no kamisim 0,01% pacTBop IUTH30HA B XJI0poopMe — MPU BCTPSIXUBAHUU TOSIBIISA-
€Tcs 30JI0TUCTO-KENTOE OKpAIIUBAHKE XJIOPOGOPMHOTO CITOS.

B ciyuae coxpaHeHus 3eJI€HOM OKpacKu XJIOpOPOPMHOI0 €105 €ro OTAeNsI0T, npoMbiBatoT 0,1%
pacTBOPOM aMMOHUS THAPOKCcHU A (U1 yAaIeHUs U30bITKA TUTU30HA), TIOCJIE YEro BO3MOKHO
MOSIBJIEHUE 30JIOTUCTO-KENTOr0 OKpaIIuBaHUs. [1ox0d1cy1o okpacKky modxcem 0ams pmymu Oumu-
sonam!

Jlnst oTimuust cepedpa IMTU30HATA OT PTYTH TUTU30HATA OKPAIICHHBIH XJI0pOPOPMHBIN CIIOH
00pabaThIBAIOT MIPHU SHEPTUYHOM BeTpsixuBanuu 5 mut 0,5 M pactBopa XJIOPUCTOBOIOPOTHOM
kucioTel. Cepedpa IUTU30HAT B 3TUX YCIOBUAX pa3pyIllaeTcsi, U 30JI0THCTO-KENTas OKpacKa
XJI0pOGOPMHOTO €10 EPEXOUT B 3€IICHYIO.

Hanucath ypaBHEHHS peaKIHH.

2. Peakuus obpazoBanus cepedpa xyopuaa (IOMOTHUTETbHAS).

K 5 mn uccnienyemoro Mmunepanusara 100aBisitoT 0,05—0,5 r Hatpus xnopuaa. [Tpu Hanmauu
noHa cepebpa oOpasyercst Oenblii 0ca0K UIH MYTh.

XKuakocTs HarpeBaroT 10 KUIIEHUS, 1al0T OCAJIKy CKOAaryJInpoBaTh, OTAEISIOT, IPOMBIBAIOT €ro
OJIMH pa3 BoAoil 1 pacTBopstoT B 0,5 — 2,5 mi 25% pacTBopa aMMOHUS THIPOKCHIA.
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Hanucath ypaBHEeHUS peaKIHH.

AMMUa4HBbIi pacTBOP UCCIEAYIOT CIAEAYIOIUMH PEaKIHIMU:

a) KaIlIlo pacTBOpa MOMEILAIOT Ha IPEIMETHOE CTEKIIO, 3aKPbIBAIOT CBEPXY YACOBBIM CTEKJIOM U
Karuie JalT MeasieHHo (0e3 HarpeBaHus) ucnaputhbes. [Ipu Hamnuuu cepedpa MosSBISIOTCS Me -
KM€ Mpo3pavyHble KPUCTAJUIBI B BUJI€ KYOOB, OKTa3/IpOB M YETHIPEXYTOJbHUKOB.

Kpucramisl 3apucoBars.

0) KaIuIo UCCIeAYEMOro pacTBOpa BHIMAPUBAIOT, HA CYXOM 0CTaTOK HAaHOCAT IO 1 Karjie Hachl-
IIEHHBIX PACTBOPOB THOMOYEBUHBI U MUKPUHOBOM KUCIOTHI. [Ipu Hanmmuuu cepedpa nosBiasOTCS
JKEJThIe UTOIbYAThIE KPUCTAIIIBI U CPOCTKU M3 HUX B BUJE PO3ETOK.

B) 2—3 KaIUIM MOJIy4YEHHOI 0 aMMHMAYHOT'0 pacTBOPA BHIAPUBAIOT HA MIPEIMETHOM CTEKJIE 10
MIOJIHOTO yAaneHus: aMMuaka. C MpOTHBOIOJIOKHBIX KOHIIOB HCCIIEyEMON KallsIi MOABOJAT Ka-
IUTA PaCTBOpPA 30JI0TOXJIOPUCTOBOJOPOIHOM KUCIOTHI U pyOuANs XJIopHaa (B KOHIIGHTPUPOBA H-
HOU XJIOPHCTOBOJOPOAHOM KucyioTe). O0pa3yroTces MpUu3MaTHUECKUe KPUCTAIIIBI TEMHO-
KpacHOr 0 1[BE€Ta U CPOCTKU U3 HUX.

6. KauecTBeHHOE 00HapyKeHHe HOHA MeIH

1. Peakuus oOpa3oBaHus Meu AUATHIIUTHOKapOamMuHata. [ kKaueCTBEHHOI0 0OHapYKEHUS
Meau OepyT 5 mn muHepanusata, pH noBonsar no pH 3 mo yHuBepcaibHOMY UHIUKATOPY, BCTPSI-
XMBAIOT C 5 MJI XJIOPOOPMHOI0 PacTBOpa CBUHIIA JUATUIAUTHOKapOamuHaTa. [Ipu Hanmnuuu
Menu XJI0pOoGOPMHBIiA CIOH OKPALIMBAETCS OT JKEITOro A0 KOPUYHEBOrO IIBETA.

2. Peakuus obpa3zoBaHusi MeIU U IIMHKA TeTpapoJaHoMepKypuarta. K yactu nccnenyeMmoro Mu-
Hepanmu3aTa n1o6asisitoT 0,2 T IuHKA Ccylb(daTa 1 HECKOIBKO Karellb pacTBOpa aMMOHHSI TeTpa-
pogaHoMepKypuara. B npucyTcTBuM MeaM 0Ca oK OKPAIIMBAETCS B PO30BATO -JIUJIOBbIH 1IBET.
Hanucath ypaBHEHUS peaKIHH.

3. Peakuus oOpa3oBanus Menu 1 kaamus ¢epporuanuaa. K gactu ucciiegyemMmoro MuHepanusara
nobasmsiroT 10 kamens 2% pactBopa kaamust xjaopuaa U 1—2 kanmu 5% pactBopa kanust heppo-
uranujaa. [Ipy HanuYum Menu 0cajoK OKPAIIUBAETCs B JIMIJIOBBIH 1IBET.

Hanucate ypaBHeHuUs1 peakiuu.

4. Peakuus obpa3zoBaHus MUPUAMHPOIAHOBOTO KoMIJIekca Meau. K yactu ncciaenyemMoro MuHe-
panmzarta A00aBISIOT MO KarisiM (1—2 MiT) MUPUAMHPOJAHOBBIN PEAKTUB J10 MOIYUYEHUS OCaIKa
wim MyTd, 1 M xaopodopma. Ilpu Hannuum Mean xsopohopMHBIA cioi mprodpeTaeT u3yM-
PYAHO-3ETIEHYIO OKPAcKy.

Hamnucate ypaBHeHuUs: peakiumu.

7. KauecTBeHHO€E O0OHaApY:KeHHe HOHA KaJMU .

1. Peakuus oOpa3oBaHus KaaAMHusi cynb(ua (OCHOBHAS peaKIIns).

K 1 M uccnenyemoro MuHepanusara 100aBisitoT 1o kamism 10% pacTtBop HaTpus THIpOKCHIA
1o pH 5 (o ynuBepcallbHOMY HHAUKATOPY) ¥ 3—4 KAl CBEXENPUTOTOBICHHOTO HATpUs
cyabduaa. Obpaszyercs 0caJoK UM MYTb JKEJITOTO [[BETA.

Hanucath ypaBHEHUS peaKLMH.

2. Peaknus obpazoBanus kKaaMus Qepporranuga (OCHOBHAS PEAKIus).

K 1 M ucciienyemoro MuHepanusara J00aBJISIOT PacTBOp Kaimus rugapokcuaa 1o pH 5 u 2—3
Karum Kanus peppouranuaa: HabIo1aeTcs 0ca0K WM MYTh 0€JIoro IBeTa.

Hanucate ypaBHeHuUs1 peakiuu.

3. MUuKpOKpH CTaJUIOCKOITAYECKas PEAKIIUs C MUPUIUHOM U Kaliusi OpOMUIOM (JIOTTOTHUTEIbHAS
peaxuus).

2—3 xarenp UcciaelyeMoro MUHepain3aTa BeIapuBaloT Ha IPEIMETHOM CTEKJIe, Ha CyXOi oc-
TaTOK HAHOCAT Karuto 5% pacTBopa Kalus OpoMH/ia M KaruTio MUPHAnHA: 00pa3yroTcs OeclBeT-
HBIE TPU3MATHY €CKHUE KPUCTAIIIBI M CPOCTKH U3 HHUX B BUE cheponIoB.

@DopMbI KPUCTAIIIIOB 3apUCOBATD.

8. KauecTBeHHOe 00Hapy:KeHHe HOHA BHCMYTa.
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1. Peakuys ¢ OKCUXMHOJIUHOM B IIPUCYTCTBUU Kaius Hoauaa (ocHoBHas peaxius). K 10 mi uc-
cienyemoro MmuHepaimsata no6asisitot 20—30 kanens 20% pactBopa HaTpus THOCYIIbGAaTa 10
00pa30BaHMsI U UCUE3HOBEHUS (PMOJIETOBOrO OKpaIllMBaHUs, 3aTeM 100aBiAtoT 10 Kanenb Kaaus -
HATpUs TapTpaTa U U30BITOK KPUCTAIUTMYECKOT0 Kajus Hoaua 10 00pa3oBaHus KEJITOro UK
OPaH)KEBOT'0 OKpAIIMBaHUs Kajus ioaBUcMyTaTa. [lanbHeliniee 1o0aBlIeHNe HECKOJIbKUX Karelb
2% pacTBOpa OKCUXHHOJIMHA B 5% pacTBOpe XJIOPUCTOBOIOPOAHON KHCIOTHI MPUBOIUT K 00pa-
30BaHUIO SIPKOTO OPAHKEBO-KPACHOTO 0CAJIKAa OKCUXMHOJIMHOBOIO KOMILJIEKCa BUCMYTa Houaa.
K peaxironHoit cmecu 106aBisitoT 1 M1 cmecH anieToHa u amutanerata (1:1), mpu BeTpsixuBa-
HUU PacTBOpa 0CaJ 0K paCTBOPSETCS B OPraHMYECKOM PacTBOpHUTEIE, OKpallIuBas MOCIEIHUN OT
KEJITOro 0 MAaJMHOBOI'O 1IBETA.

2. Peaknus ¢ 11e3ust XJIOpUJIOM U KaJisl HOIUIOM (JIOMOTHUTENIbHAs peakius). Heckonbko ka-
Teb UCCIEelyeMOro MUHEpalln3aTa BhIIApUBAIOT Ha MTPEIMETHOM CTEKJIE J0CyXa, 3aTEM OCTATOK
pacTBOPSIIOT B OJHOMU Karljie pacTBOpa HaTpUs-KaJIus TapTpaTa, J00aBISIIOT OJHY KAl KOH-
HEHTPUPOBAHHON XJIOPUCTOBOJOPOIHON KUCIOTH U HEOONBIIONW KPUCTAILT 1I€3UsI XJIOPUIA; TpU
N00aBICHUN HECKOJIBKUX KPHCTAJIJIOB KaJlus oauaa o0pa3yroTcsl OKpallleHHbIE B OPaHKEBbIH
LIBET KPUCTAJUIbI B BHJI€ MHOI OYI' OJIbHUKOB.

3. Peakmusi ¢ THoMoueBHMHOM (mononauTensHas peakuus). K 1 M uccnenqyemoro munepanusara
1n06aBssitoT 0,5 MJT HACHILIEHHOT O BOJHOTO pacTBOpa THOMOYEBMHBI. B nmpucyrcTBun BucmyTa
o0pasyercs )KENToe OKpalIBaHUE.

Hanucate ypaBHEHHE peaKIvH.

9. KauecTBeHHOE O0OHapyKeHHe HOHA IMHKA.

1. Peakmust oOpazoBaHust AMTU30HATA IMHKA (TTpeaBapuTenbHas peakuus}. K 0,5 mu uccneny e-
MOro MUHepayim3arta 100aBistoT 0,5 MJI HACHIIIEHHOT0 pacTBOPa THOMOYEBUHBI WM 2 KaIlJld Ha-
CBILIIEHHOT'0 pacTBOpa HAaTpUs THOCYIbdara, ycranaBnuBaoT pH 4,5 — 5,0, nobasmisoT 1 M
anieratHoro Oydepa (pH 5), 2 karmmu 0,01% pacTtBopa qutH3oHa B xiopodopme u 1 M xjaopo-
¢dopma. Cmech SHEPruYHO B30ANTHIBAIOT, P HATTMYUU ITUHKA XJIOpOGOPMHBIiA CI0H Tpruodpe-
TaeT OKpallMBaHKUE OT PO30BOTO JI0 KPacHO-(pHOIeTOBOrO.

Hanucath ypaBHeHHE peaKIHH.

2. Peaknus oOpazoBaHus ITMHKA CyTbGuaa (OCHOBHAS PEAKIIHS).

K 1 M uccrienyemoro MuHEpanu3ata uim peskcTpakTa g100asisitor 10% pacTBop Kajust THAPO-
keuza 1o cozganus pH 5 (o yHuBepcaabHOMY MHIUKATOPY), 3 -4 KallJId CBEXENPUTOTOBJIEHHO-
ro pacTBopa HaTpus cylbduaa. O6pa3yercs ocaiok 0eI0ro HBeTa UM MYTh.

Hamnucate ypaBHeHuUs: peakiumu.

3. Peakuus oOpa3oBanus nuHKa pepporuanuaa (ocnopHas peakiun). K 1 M uccnenyemoro
MUHepaau3aTa Uil pesKcTpakTa 1o0aBisioT 10% pacTBop Kanus TIpoKcuaa A0 co3nanus pH
5, 3-4 xarum pactBopa kayms pepponranuga. O6pa3yercs 0ca oK WM MyTh OEJIOro IBeTa.
Hanucath ypaBHeHHE peaKIUH.

4. Peaxnus oO6pa3oBaHus IIUHKA TETPapOJaHOMEPKypHaTa (OCHOBHAS PEAKIIUS).

3-4 xarum BccIeyeMoro MUHepaan3aTa Wil PedKCTpaKTa MOMEIIAI0T Ha MPEAMETHOE CTEKIIO U
BBINIAPUBAIOT Jocyxa. OcTaToK pacTBOpstoT B Karie 10% pacTBopa yKCyCHOM KUCIIOTHI U J10-
0aBJISAIOT KAILJII0 PACTBOPAa aMMOHHS TeTPapOIaHOMEPKYpHATA.

Uepe3 HECKOIBKO MUHYT MTOJI MUKPOCKOIIOM B MPUCYTCTBUM [IUHKA HAOIIOJAIOT XapaKTEPHbIE
CPOCTKH KPHUCTAJJIOB B BUJE ACHIPUTOB.

Hanucath ypaBHeHHE peaKkIIMM U 3apUCcOBaTh (HOPMY MUKPOKPHUCTAIIIIOB.

10. KauecTBeHHOE 00HApY:KeHHE HOHA CYPbMBI.

1. Peaknusi okpammBaHus ¢ MaJaXUTOBBIM 3€JICHBIM (OCHOBHASI PEAKIIHS).

1 M HccnenyemMoro MUHEpaln3aTa MOMENAIoT B ICTUTENbHYI0 BOPOHKY, JOOABISIOT 4 MJT pac-
TBOpa 40% cepHOl KKUCIOTHI, 3 MJI 5 H pacTBOpa XJIOPUCTOBOAOPOAHON KUCIOTHI, 2 Kari 5%
pacTBOpa HaTpHUs A30TUCTOKKUCIOro, 7 Kamneib 0,5% cnupToBOro MajiaxuToBOrO 3€JIeHoro, 1 -2 r
0€3BOJJHOTO HATPUSI CEPHOKHCIIOTO U 5 Ml Todyona. CMech SHEPIrUYHO BCTPSIXUBAIOT B TEUEHUE
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1—2 munyt. Crou monyona okpawueaemcs npu HAIUYUYU CypoMbl U MAIUs 6 201y00U yeem,
B0OHDILL CTIOU — 8 OPAHIHCEBDIL YBEM.

Croit opran4ecKoro pacTBOPUTENS OTICISIOT, K HeMy J00aBistoT 3 M 25% pacTBopa cepHOit
KHCIJIOTHI U BCTPSXMBAIOT XKHUJIKOCTb B TeUEHHE 5 CeKyH[. Ecau okpacka obycnosenena nanuvuem
CYPbMbL U MANNUSL, 2071Y0ASA OKPACKA CNOSL MOYONA COXPAHACHICA.

Hanucate ypaBHEHHE peakuu.

2. Peakuus obpa3oBaHus CypbMblI cynbdua (JonoaHuTenbHas peakuus). K 10 mi uccnenyemo-
ro MUHepaau3aTa MpuOaBIIAIOT 5 Kanesb HAaChIILIEHHOT'0 BOJAHOTO PacTBOPa HAaTpUs THOCYJb(aTa,
KHUJKOCTh KUTIATAT B TeueHue 1—2 MunyT. [Ipu Hamm4uu cypbMbl BBIIIaJaeT OCa10K, IPUHH-
Maroluii uepes 5- 10 MUHYT XapakTEpHYIO OpPaHXKEBYIO OKPAcKy.

Hanucate ypaBHeHue peaknuu.

11. KayecTBeHHOEe 00HApYyKeHHE HOHA TAJLJINS.

1. Peakuyst OKpallMBaHUs C MAJIaXUTOBBIM 3€JIEHBIM, (CM. PEaKIHIO CypbMbl C MaJIaXUTOBBIM
3€JICHBIM).

2. Peaknust o0pa3oBaHus TaJulMs IUTU30HATa. B nenuTenbHy0 BOPOHKY OMEIIAIOT 5 MJI UcClle-
JyeMOro pactBopa, 100aBisroT o 2 mia 20% pacTBopa TuMOHHOM KucaoThl, 10% pacTBopa ru -
pokcunamuHa cyibdata u 5% pacTBopa KaJvs MIHAHUCTOTO, 3aTEM J100aBISIOT 3 H pacTBOpP aM-
muaka 10 pH 11—12 (o yHuBepcaabHOMY HHAUKATOPY) U euie 1 mMu1 u30bITKa €ro, 2 - 3 M
0,01% pactBopa auTn3oHa B Xxjaopopopme. I[Ipu BeTpsaxuBaHUM 3e1€HBIN ClI0H XJ10podopma oK-
pammBaeTcs B KpaCHBIN MM (PrOJIETOBBIN HBET. XJIOPO(POPMHBIiA CJIOH OTAEISIOT OT BOJIHOIO U
MIPOMBIBAIOT cMechio 1% pacTBopa kanusa uuanucroro u 0,3 H ammuaka (1:1). B npucyrctBun
TaJIUS CJION XJI0podopMa OKpallleH OT PO30BOr0 JI0 MAIMHOBO-KPAaCHOTO L{BETA.

3anucaTh ypaBHEHUE PEAKIUU.

12. KayecTBeHHOE 00HApYyKeHHE HOHA MBIIIbIKA.

1. Peaknus 3anrepa-biieka (mpoBoAUTb MOA TATOM!). 2 M HCCIIEAyEMOro MUHEpan3aTa noMe-
IIal0T B KoNOy mpubopa 3anrepa-bneka, Tyaa xe 100aBIsiOT 5 M1 4 H pacTBOpa CepHOI KUCIO-
ThI, 2 Mu1 BoAbl U 1 M1 10% pacTtBopa 0510Ba XJI0pHAa B KOHIICHTPUPOBAHHOM CEPHOM KHCIIOTE.
Tyna xe momemaroT 2,0 T KynprupOBaHHOT O IMHKA, TPHOOP 3aKPhIBAIOT MPOOKOI ¢ HacaaKOH,
Ky/la YCTaHaBJIMBAETCS peaKTUBHAs OymMaxkka, oOpaboTaHHas pTyTH OpOMHUIOM (XJIOPHAOM) U
BBICYIIIEHHAs. B ropibliike Hacaaku HUKe OyMa)KKy BCTaBJICH TAMIIOH U3 BaThl, 00paOOTaHHBIH
pacTBOPOM CBHHIIA alleTaTa U BBICYILIEHHBIM.

UYepes 1 yac, B 3aBUCUMOCTH OT KOJIMYECTBA MbIIIIbsKa, HA0II01al0T U3MEHEHHUE OKPACKH peak-
TUBHOM OyMaKkH. bymakka okpaliyBaeTcs cHavasa B JKEITbli, a 3aTeM — B Oypblil LIBET.

Ecnu nsaTHO He nosiBUTCA B TedeHue 1 yaca, To Oymary omyckaroT B 3% pacTBOp Kanus Hoaua.
ITpu 3ToM Gymara nmpuoOperaer KpaCHOBATYIO OKpacKy. 3aTeM OyMary olyCKaroT B HaChIIIECH-
HBII pacTBOp Kanus Hoauaa. [Ipy HamMuuy MbIIbsAKA B MUHEpalM3aTe Ha Oymare ocraeTcs xkell-
TO€ MJIM KOPUYHEBATOE MATHO, KPACHOBATAsl OKpacka BOKPYT HEro ucuesaer.

Hanwucate ypaBHEHUSI XMMUYECKUX PEAKIIMIA.

2. Peakuus Mapiua. [Togroroska anmnapata Mapiua. B peakunonnyio kon0y BHocsT 10 r Kynpu-
POBAHHOI'O IIMHKA. XJIOPKAJIbLHUEBYIO TPYOKY HANOJIHAIOT HIPOKAJIEHHBIM XJIOPUIOM KaJbLIUs.
Bce yactu mpubopa coeMHSAIOT BCTHIK, 3aKPEIUIAIOT B IITATUB. B KanenbHy0 BOPOHKY HAJIMBa-
10T 50 M1 4 H. pacTBOpa CEpHON KMCIOThI, KOTOPYIO 3aT€M U3 KamleIbHOW, BOPOHKU CITyCKalOT B
PEaKIMOHHYI0 KOOy HeOoMbIMMHU opuusMu. B teuenue 15—20 munyT o6pasyrouuiics Bojo-
PO BBITECHSIET U3 Mprubopa Bo3nyX. UToObI yOenuThcs B 3TOM, HaJl KOHIIOM BOCCTAHOBUTENBHOM
TPYOKH IMOMEIIAIOT OMPOKUHYTYIO Y3KYIO TPOOUpKY. Uepe3 HeckobKo MUHYT (5—7) K Hell, He
nepeBepThIBase, HOAHOCAT 3K KCHHYIO CTUUKY. Ecim B mpoOupke coaepKUTcs TOIBKO BOIOPO/,
OH 3aropaeTcs 06e3 3ByKa B3phIBa.

[Tocne BeITeCHEHUS U3 TPHOOpPA BO3/1yXa, allapaT 3aKPBIBAIOT IMOJIOTEHI[EM U 3a)KUTalOT BB e-
TS0 LHiica Bogopo. BoccranoBuTENbHYIO TPYyOKY anmnapaTa HarpeBaoT B OJHOM U3 MIMPOKUX
yacTel 10 cnabo-kpacHoro kaneHus. Cy>KeHHYI0 4acTh BOCCTAHOBUTENIbHOW TpyOKH 00epThIBa-
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10T GUTHIIEM U3 MapJii, OAUH KOHEL KOTOPOr'0 HaXOJUTCS B YaIlKe C BOJOH, a Ipyroi KOHeI|
OIyIIIEH B CTakaH. BpeMs oT BpeMeHu B peaKLIHOHHYIO KOJI0Y U3 AU TENIbHOM BOPOHKH BBOJAT
HOBBIE TIOPIIMK CEPHON KHUCIO0ThI. Onepanus MpoJoibKaeTcsl B TeUeHHE Yaca, Yepes 4ac OTOABH-
raroT (UTUIIbL ¥ CMOTPSAT, HE TOSIBUJIOCH JIM B OXJIAXKIaeMOM MecTe TpyOKH OypoBaTO-Cceporo Ha-
JieTa MEeTaJNIM4eCKOro Mbllbsika. Eciu Takoro Hanera Het, B Mpubope MOXHO IMPOU3BOAUTD U C-
CIIeIOBaHMsI OJTOTOBICHHON ISt 3TOM I[€JIM )KUJKOCTH, T.€. UCIIOIb30BAaHHBIE PEAKTUBBI CU U~
TalOT CYJ€0HO-XUMUYECKH YUCTBIMU.

K 20 M MmuHepanmzata mpubaBisitoT 1 M1 XJ0pH/ia 0J10Ba B KOHIEHTPUPOBAHHOW CEPHOM KHU-
CIIOTE, )KMJIKOCTh TIOMEIIAIOT B KalelbHYI0 BOPOHKY Mpubopa Mapia.

KuakocTs HEOONBIIMMHU TOPLUUSAMH 3aTEM CIYCKAIOT B PEAKIIMOHHYIO KOJIOY pubopa, mpoao-
’asi HarpeBaTh BOCCTAHOBUTENbHYIO TpYOKY Mapia.

HccnenoBanue MuHepaiusata B anmnapaTte Mapiia IpoBOAST B TEUEHHE OHOI0 yaca, poJeibl-
Basl IPH 3TOM PAJ] peaKuii:

a) OTMEUAIOT, HEe OKPAIIEHO JIM IJ1aMsl y KOHIIa BOCCTAHOBUTENIbHON TPYOKU B CUHEBATBIN IIBET,
Y HE OIIYIIAeTCs JIM 3allaX YeCHOKa, YTO HaOI0JaeTcs IIPU HAJIMYUHU MBIIIbSIKOBUCTOIO BOJOP O-
na. B maMs y KoHI1a BOCCTAHOBUTEIbHON TPYOKH BHOCAT XOJI0JHYIO0 (papdopoByIO KPBILIKY;
IIPYU HAJIUYUU OOJBIINX KOJMYECTB MbIIIbAKA Ha (hapdope MOryT MOSIBUTHCS OypoBaTO-CEphIe
ISATHA.

0) BOCCTAaHOBHUTEIBbHYIO TPYOKY OCTOPOXXHO IOBEpThIBAIOT Ha 180°, KOHel TpyOKH MOrpyKaroT B
2—5% pactBOp HUTpaTa cepedpa, HAJIUTHII B MPOOUPKY U cnabo noamenodeHubiit 10% pac-
TBOPOM aMMHMaKa: IPU HAJIMYUU MBIIIbsAKA HAOJII0JaI0T TOTEMHEHNE WU IOYEPHEHNE PacTBOpa;
B) HCIIBITAHNE MUHEpAJIM3aTa B anmapaTe Npo1oJDKaloT B TeyeHue yaca. [1o ucreuenuu sroro
BpEMEHHU HAOJIIOJIAI0T, HE MOSBUJIICS JIU TaM HaJIeT cepo-0yporo 1BeTa ¢ MeTauIMuecKuM Oiie-
CKOM;

I') 10 HICTEUEHUH Yaca racsiT ropesky, HajJeT B TpyOke Mapiiia moBepraioT JajbHeimemMy uc-
CIIeIOBaHMIO, JJIsl Yero MECTO HajleTa B BOCCTAHOBUTEIBHON TPyOKe OCTOPOKHO HArpeBaroT Ha
MaJICHbKOM IUIaMEeHH ropenku. Ha XomoaHbIX yacTsaX TpyOKH MpU HaJIMYUH MBIIIbsIKA 00pazyeT-
cs1 OeJBIi HAJIET;

1) HaJIeT pacCMaTPUBAIOT MO MHUKPOCKOIIOM, a TPYOKY ¢ HUM MPEACTABIISAIOT IPU aKT€ XUMHKO-
TOKCHKOJIOTHYECKOT'0 UCCIIeIOBAaHUS MPENO01aBaTENIO.

Hanucambv ypaenenus 6cex XuMuueckux peaxkyuti, C6A3aHHbIX C UCCIe008AHUEM MbIUbAKA 6 A N-
napame Mapwa.

JlaboparopHas pa6ora 16
YACTHBII METOJI OGHAPYKEHWS U ONIPEJEJEHUS NOHA PTYTH
CrpykTypa 3aHaTus
1. BxonHol Tecr.
2. JJabopaTtopHas pabota «OnpeaeneHne pTyTd B J1€CTPYKTATE KOJOPUMETPUIECKUM METOIOM »
3. UtoroBeIil TECT.
eau 3ansaTus
- 03HAaKOMUTbH CTYICHTOB C OCOOCHHOCTSMH aHAIM3a Ha HAIMYNE PTYTU: TPHEeMaMu, 00ecIiey u-
BAIOLIMMU CEJIEKTUBHOCTD, UCKIIOYEHUSIMU U3 OOLIMX MPaBUJI U B3BEIICHHBIM MOAXO0AO0M MpU
aHanu3e OMOJIOTHYECKHX O0BEKTOB;
- IPOBECTH JIECTPYKIIMIO 00BEKTa U KOJIUYECTBEHHOE ONpe/ieNieHNe PTYTH B IECTPYKTaTe KOJ0-
pPUMETpUYECKUM MeTo/1oM 1o TeTpaiiono-(I1)-mepkypaty menu (1).
Bomnpocel 11 caMONIOATOTOBKH
1. CoennHenus pryTd. TOKCHKOJIOTHUECKOE 3HAUEHUE COCANHEHUN PTYTH.
2. Oco0eHHOCTH U30JIMPOBAHMS HEOPTaHMYECKUX COSIUHEHUN PTYTH.
3. Bb10Op 00BbEKTOB A5 CyJ€OHO-XUMHUYECKOT O UCCIIEA0BaHNUS.
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4. O6Hapy>KeHue 1 KOJIMYECTBEHHOE OIPE/eIeHNE COeIMHEHUN PTYTH TP CyAe0HO-
XUMHUYECKUX UCCIIEI0OBAaHUSX.
5. OueHka pe3yabTaTOB aHAIN3a.

Jlabopamopuasa paboma "Onpedenenue pmymu ¢ decmpykmame KOJa0puUMempuiecKum me-
mooom"

Oo0Hapy:keHue PTYTH B JeCTPYKTaTe
Pmymuw (I1) no Cu2(Hgl4) onpedensrom nocie ocasxcoenus eé meou (1) ioouoom us oecmpyx-
mama u nepeocaxcoenuu Cu2(Hgl4) ¢ nocredyrowum 8u3yaibHbvIM KOIOPUMEMPUPOBAHUEM.
Peaknus co B3Becbo meau (I) Hoguaa ocHoBaHa HA TOM, YTO MPHU B3aUMOJCHCTBUN NOHOB
pTyTH co B3Bechbio Menu (1) Hioguaa obpa3yeTcst KpacHBIH UM OPaHKEBO-KPACHBIA 0CaI0K
Cu2[Hgl4]:

HgSO4+ + 4Cul Cu2[Hgl4] + 2Cu2S04
Benas B3Bech po3oBas B3BeCh
VYKa3aHHOI peakluy MeIIaloT OKUCIUTENH, KOTOpble Tpu B3auMoencTsuu ¢ Cul Boenstor
CBOOOHBIN O/, OKPAITUBAIOIINA CYCIIEH3HMIO B OypPBIN MM KOPUIHEBBIHN I1BET:
2Cul + 02 + 4H+ 12 + 2Cu2+ + 2H20
Boinosnenue peaxkuun. K mojoBuHe oobema AecTpykrata npuoaBistoT Boasl 250 M, 10 mu
B3Becu meau (1) tonnna. B cnyyae okpammBaHusS CMECH B SIPKO-PO30BBINA WIH KUPITHUYHO-
KpacHBIH 1IBeT 00beM B3BecH yBenuuuBatoT 10 40 mi u 6omnee (tabdn. 16.1). Yepes 30 MmunyT
0CaZ10K OT(GUIbPOBBIBAIOT Y€pe3 MIIOTHBIN OyMa)kKHbIN QUIBTP U IPOMBIBAIOT 50 MJT CMEChIO
areToHa uiy 3TaHoina ¢ 2% pactBopoM HaTpus cynbdara (1:1), HaHOCS cMech ¢ kpaeB puibTpa.
[TepBrie nopuu GpuiIbTpaTa, OKpalICHHbIC B MHTEHCUBHBIN JKENTHIH 1BET, 0TOpachiBatoT. OKOH-
94aTeNbHOE OTMBIBAHUE OT TUTMEHTOB MPOBOAT 1% pacTBOpoM HaTpus cynbdarta 10 MOTydeHUs
6ecuerHoro guibsTparta u ero pH 3. IIpombITelil ocagok obpabarsiBatot Ha ¢puibTpe 0,35%
pacTBOpOM Hozia B 00beMe, KOTOPBI BHIOMPAIOT B 3aBUCUMOCTH OT OKpacku B3BecH (Tadur. 1).

Tabanna 1 3aBUCHMOCTH OKPACKM B3BeCH OT KOJIMYECTBA PTYTH U 00beMa pacTBopa iojaa,
HEe00X0IMMOT0 IJIH PACTBOPEHUSI PTYTH

Koaun4yecTrBo pryTH (Mr) Oxpacka B3Becu oqHOBa- | O0beM pacTBopa iioja,
JICHTHOM MeJu pH 00b- | HE0OXOAUMOTO ISl pac-
eMax TBOpenns Cu2[Hgl4

10 M 40 M

0,001—0,005 BecuBetnas - 6

0,01—0,025 CBerno-po3oBas Becrsetnas 10

0,05-0,1 PosoBas Caetio-po3oBas 20

0,2-0,5 Kuprninuno- kpac- PozoBas 50

Hasl
0,5-1,0 Spko- po3oBas Kuprninuno- kpac- 50
Hasl
2,0 Kuprninuno- kpac- Kuprninuno- kpac- 100
Hasl Hasl

KaJis Hoauae, 100aBIISIIOT 10 4 MJI CBEKEIPUTOTOBIEHHOI'O COCTABHOI'O PaCTBOPA, COCTOSILETO
W3 pacTBOPOB Menu cyibdaTa, HaTpusl cyib(huTa U HaTpus ruapokapoonata (1:2:1,5), B36anTsi-
BaIOT, yepe3 10 MUHYT MOJYyYEHHYIO OKPAcKy B3BECH KOJIOPUMETPUPYIOT MYTEM CpaBHEHHS CO
CTaHJAPTHOM MIKAJIOM.

CranaapTHyIO LIKady TOTOBAT B UHTEpBaie oT 1 10 10 Mxr prytu. OnpenencéHHslii 00beM CTaH-
JapTHOTO pacTBOpa ¢ KOHIeHTpanued pryTu 10 MKI/MII BHOCSAT MMUIIETKOH B KOJIPUMETPUYECKHE
npodbupku (0,1; 0,2; 0,4; 0,6; 0,8; 1,0 mm), noBomsT 0,25% pacTBOpoMm ifoaa B Kanus Hoxauae 1o 6
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MJI B KQX10i MpoOUpKe, T0OABISIOT MO 4 MJI CBEKEIPUTOTOBIIEHHOT'O COCTABHOI'O PacTBOPA,
B30anThIBatOT. [IpuroroBieHHas TakuM 00pa3oM IIKajia COOTBETCTBYET COAEP)KaHUIO PTYTH — 1,
2,4,6,8, 10 Mkr.

L[BeT KOJIOpUMETPUPYEMBIX CMECel 3aBUCUT OT KOJIMYECTBA PTYTH, pACTBOP OBIBAET OKpaIIICH-
HBIM B IIBE€Ta OT CJ1a00 JKEJITOBATO-PO30BOI0 JO OPAHKEBOTO.

3aKJII0UEHNE O KOJIMYECTBE PTYTH JAIOT 110 CPEAHEMY U3 ABYX OllpeneseHnii. PacueT koanuecTBa
prytu npoBosaT Ha 100 1 (Mi1) 00BbeKTa, UCXOs U3 CPETHEr0 pe3yibTaTa ABYX ONpeaeIeHH.
dopmyia pacueTa:

, TJIe pacTBOpa, COCTOSIIEr0 U3 PACTBOPOB MEIH CyibdaTa, HATpus CyJb(pUTa U HATPHUS TUIPO-
kapOonara (1:2:1,5), B30anteiBaoT, yepe3 10 MUHYT MOMY4YEHHYIO OKPACKy B3BECH KOJIOPUMET-
PUPYIOT IIyTEM CPABHEHHUs CO CTAHAAPTHOM IIKAJION.

X — xommyectBo pTyTH Ha 100 T (M) 00BEKTa, (MT/100 1),

a — KOJIMYECTBO PTYTH B KOJIOPUMETPUPYEMOM 00BEME, MKT,

V1 — o6bem pacTBOpa 102, B3ATHIN I pAaCTBOPSHHS, MJI,

V2 — o6bemM pacTBopa iofa, B3STHIN A KOJIOPUMETPUPOBAHUs, MJI, N — HaBecKa 00beKTa, T

(M),

JlaboparopHas pa6ora 17
XUMHUKO-TOKCUKOJOTNYECKHUM AHAJIN3 BEIIECTB, U30JIUPYEMBIX
SKCTPAKIIMEM BOJOM B COYETAHUM C TUAJTU30M
Crtpykrypa 3aHsTHSA
1. BxonHo# TecT.

2. JJabopaTopHast paboTa « XMUMUKO-TOKCUKOJIOTHYECKHI aHAJIN3 BEIIECTB, U30JIUPYEMBIX K C-
TpakIyel BOJIOW B COUYETAHUHU C TUATTUZ0OM.

3. UtoroBelit TeCT.

eau 3ansaTus

- IPOBECTH MPOOOIMOATOTOBKY 00bEKTa METOIOM JHANIN3a JIJIsl JaTbHEHIIIET0 UCCIICOBAHNS,

- IPOBECTH UACHTHU(UKAIIMIO U KOJIWYECTBEHHOE ONpEIe/ICHUE KUCIIOT U MIeJIouei B MOITyUYeH-
HBIX HAJIA3aTaX;

- IPOBECTH UACHTU(HUKAINIO U KOJIMYECTBEHHOE OIPE/IeICHHE CONEH KUCIIOT B MOTYyUYEHHBIX
nan3aTax.

Bomnipoce! 1J1s1 caMOIOATOTOBKH

1. KakoBbI 0COOEHHOCTH MCCIIEI0BaHUS HAa HAJIMYME MUHEPAIBHBIX KUCIOT B OMOMaTepHrae u
onoxuaxkocTu?

2. Kakue nipeBapuTesibHbIC UCIBITAHUS HA BEUIECTBA, U30JMPYEMbIE€ HACTAUBAHUEM C BOJIOM, BbI
3HaeTe?

3. Kakue 00BbeKTHI ciemayeT HampaBiIsTh Ha UCCIIEIOBAHUS ITPU OCTPOM OTPaBIICHUU:

a) MUHEPAJbHBIMU KUCIIOTAMH;

0) eAKUMH 1eso9aMu?

4. Kakue cyniecTBYIOT METOAbl M30JIMPOBAHUS U OYMCTKHU U3BJICUEHUN MTPU OTPABICHUSIX MUH €-
pajJbHBIMU KU CIIOTAMU, IKUMU IeJI09amMu’?

5. Kak npoBoauTCsI XUMUKO-TOKCUKOJIOTMYECKUI aHAIN3 Ha HAIMYUE CEPHON KUCIIOTHI?

6. Kak mpoBOAMTCSA XMMUKO-TOKCUKOJIOTMYECKUM aHAJIN3 HA IPUCYTCTBUE a30THOW KM CIIOTHI?
7. KaxoBbl 0COOCHHOCTH TTPOBEICHUS M CCIICIOBAHMS HA HATMIUE XJIOPUCTOBOIOPOTHON KHUCIIO-
ThI?

8. TOKCUKOJOrHYeCKOe 3HaUe€HNE MUHEPAIbHBIX KUCJIOT, CAMIITOMBI OTPaBJICHUS, TIepBasi MO-
MOIIIb PU OTPABJIEHUU UMH.

9. B ueM 3akmro4aeTcsi 0COOEHHOCTh OOHAPYKEHUsST aMMHaKa B Ouosiorndaeckom Matepuaie? MH-
TepHpeTanus pe3yabTaTOB UCCIECOBAHMS HA HAJTMYME aMMHUaKa.
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10. Kak npoBOaUTCS XMMUKO-TOKCHUKOJIOTHYECKHUI aHAIM3 Ha HAJIMYKME HATPUs THIpOKcuaa?
11. XMMHKO-TOKCHKOJIIOTMYECKHI aHAJIN3 HA IPUCYTCTBUE COJIEW a30THOM U a30TUCTOU KUCIIOT
(HUTPUTOB ¥ HUTPATOB).

12. Kak OTJIMYHTh €IKYIO IIEJI0Yb OT PACTBOPOB KapOOHATOB (THAPOKapOOHATOB)?

Jlabopamopuasa padoma «Xumuko-moKCUKO102UYECKUTL AHAIU3 6EULECE, UZ0JITUPYEMBbIX
IKCmPpaxKyueil 60001 8 COUeMmaHuu ¢ OUAIUIOM»

Uccnenyemsblit 06bexT (10 rpaMMOB) H3MeENbYaIOT, CMEIIMBAIOT B XUMUYECKOM CTaKaHe C He-
OOJBIINM KOJIMYECTBOM JAUCTUIUTUPOBAHHOMN BOJBI 1O 00pa30BaHuUs T'yCTON KallUIIbl, CMECh 4e-
pe3 1-2 yaca GUABTPYIOT WK HEHTPUPYTUPYIOT, puibTpat (LIEHTpUQyrar) MOMENaT B CTEK-
JSTHHBIA IMJTMHJIP C HATSIHYTOM IMepraMeHTHON OyMaroil BMECTO J1Ha, [IUJIMHIP TOMEIIAI0T BO
BHEIIHUI COCYJI C HAJIMTOW B HETO BOJOM U MOABEPrarOT IHATU3Y.
Juanu3 npousBonutcs 2—3 pasa no 4—6 yaco. CiMTble BMECTE AUAIU3aThl BHIIAPUBAIOT HA BO-
nsHOM O6aHe 10 o0bema 5 — 10 MJT 1 MccenyIoT Ha Halluue KUCTIOT, MeJouei u comneil.
HccnenoBanue nuajim3ara Ha HAJIM4YHMe KHCJIOT
1. 1 xammro Auanu3aTa HAHECTH Ha MHAMKATOPHYIO Oymary kpacHbiii KoHro: HabmoaaTs u3M e-
HeHue 1BeTa Oymaru 0 kpacHoro. [Ipy aHanoruuHom ucciieloBaHuU 2 Karesb XJIOPUCTOBO/ O-
POAHON KHUCIOTHI HAOII0AAETCA KPAaCHOE OKPAIIMBAHUE UHIMKATOPHOM Oymaru.
2. K 2 xamisam auanuzata 100aBUTH 2 KAl CIMPTOBOTO PacTBOpa AUMETUIIAMUHOA300€eH301a!
HaO0JII01aTh U3MEHEHUE [[BeTa Auanu3arta. [Ipu aHalIornyHOM UCCIIeJOBaHUH 2 Kamelb XJIOpHU-
CTOBOJIOPOAHON KHCIOTHI HAOII0Aa€TCS IPKOE MATTMHOBOE OKPAIIUBAHHE.
HccnenoBanue 1uaan3ara Ha HAJIMYHe LeJa0ven
1. K 2 xarmiam quanu3ata 7o0aBUTH 2 Karum pactBopa TporeonnHa 00: HaOmo1aTh N3MEHEHNE
L[BETa uccieayemMoro pactsopa. [Ipu aHarmornyHoM MCCIeJOBAaHUM PACTBOpa HATPUs TUAPOKCH A
Ha0JIo1aeTCs IPKOE KpacHOe OKpallIMBaHHUE.
2. K 2 xamisam nuanu3ata qo0aBUTh 2 Kallld pacTBOpa MHIUTOKapMHUHA: HAOIF0AaTh M3MEHCHHE
LIBETa HccaeayeMoro pactsopa. [Ipu aHanoruyHoM rccieZJoBaHUM pacTBOpa HATPUS THAPOKCUIA
Ha0JII01aeTCs IpKOe 3€IeHOe OKpalIiBaHUE.
3. K 2 kamnsam auanu3ata 100aBUTH 2 KaIluld COUPTOBOTO pacTBopa ¢eHondrasenHa: HabIoaTh
M3MEHEHHE 1IBeTa uccieayemMoro pactsopa. Ilpu anaioruaHom ncciaeioBaHuU pacTBOpa HATpuUs
THJIPOKCHJIa HAOIIOAeTCs IPKOE MAJIIMHOBOE OKPAIIBAHHE.
HccaenoBanue 1uaan3aTra Ha MUHePaJlbHbIe KHCJIOThI
[TonoxxuTenbHbIE UCTIBITAHUS (peaKLUs Cpeabl Kucias) BEAyT K HEOOXO0IUMOCTH HCCIIe10BaHUS
Ha OTHeNbHbIe KUCIO0Thl. CYIIHOCTh UCCIIEOBAHUS HA KUCIIOTHI 3aK/II0UaeTcs B 00HAPYKECHUH
€80000HBIX KUCIIOT, YTO MOXKET OBITH OCYIIECTBJICHO JIUIIb MOCTE UX MEPErOHKH.
BBuay Toro, 4To HEKOTOpbIE U3 KUCIIOT NEPETOHSIOTCS IPU OYEHb BBICOKOM TeMIlepaType, 4acTo
IIPUMEHSIOT X BOCCTAHOBJIEHHUE B OoJiee JeTyune coefuHeHus. Tak, CEpHYI0 KHCIOTY I1epeBo-
JIT B CEPHUCTYIO, JIETYy4yI0 B Bue anruapuaa SOz, a30THYIO KUCIOTY — B OKUCIIBI a30Ta.
[Ipu HanMuuu cBOOOIHON CEpHON KHUCIOTHI PU MPOCTOIN NEPErOHKE BCIEACTBUE OCTOSHHOT O
MPUCYTCTBHS XJIOPHIOB M3 00HEKTa UCCIEAOBAHUS IIEPETOHSETCS XJIOPUCTBIN BOAOPO/I.
[TosTomy mccrenoBaHe HAa HATMYHE KHCIOT HEOOXOAMMO HAUNHATh C CEPHOM KU CIOTHI.
Cepnas kucjiora
KauecTBeHHOEe 00HaApYy:KeHHUE Cyab(aT-noHA.
1. Peaxyus c 6apus xaopuoom. K 5 xaminsm aucTuiuiaTa 100aBisitoT 2 karum 5% pactBopa 0a-
pHst XJI0pHia: MOsIBJIEHHE OeI0ro 0caika, HepacCTBOPUMOI'0 B a30THOW U XJIOPOBOJOPO THON KH-
CIIOTaX, YKa3bIBaeT Ha HaNIMUKE CyJib(PaT-noHa B TUANIN3ATe, HO HE JTOKA3bIBACT IIPUCYTCTBHS
CBOOOTHOM CEPHOM KHUCIIOTHI.
2. Peaxyus co ceunya ayemamonm. K 5 xarnsm quannsaTa 1o0aBisioT 2 karumi 3% pactBopa
CBHUHIIA alleTaTa, IpU HAJIMYUHU CyJib(haT-nOHA BbIMaaeT Oelblid 0caJloKk CBUHIIA CyJib(aTa, He-
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pacTBOPUMBIN B a30THOI KUCJIOTE, pAaCTBOPUMBIN B €IKUX I[€]104aX U B paCTBOPE aMMOHUS a1l e-
TaTa MPHU HarpeBaHUU:

3. Peakyus ¢ nampus poOu3oHamom OCHOBaHA Ha TOM, YTO HATPUs POJU30HAT C COJIIMU Oapus
obpasyer O6apusi poAM30HAT, UMEIOIINIA KpacHy1o okpacky. OT 100aBIeHHS CEPHON KUCIOTHI MU
cynb(haT-uOHOB OapHsi pOIM30HAT pa3iiaraercs, oopasyercs ocaaok Oapus cynbdara, KpacHast
OKpacka Mcue3aerT.

Ha ¢unbTpoBanshyto Oymary HanocsT no 1 kamie 1% pactBopa Gapusi XJI0pHIa U CBEXEIPUT O-
ToByieHHOTro0 0,2% pacTBOpa HaTpUs pOAU30HATA, HAOIIOIaeTCsl KPAaCHOE OKpaIllMBaHuE, OCIIe
HaHECEHUs Ha MATHO 2 Karelb IUCTUILIATA, COJepXkKAIlero cyib(aT-noH, OKpacKka IsATHA Hcye3a-
er.

Peaknus cnenuduana ais cynbsdar-uoHa.

HccnenoBanue Ha HANM4YMe CBOOOTHON CEPHOM KHCIIOTHI.

Omeonka ceproui kuciomul. K muanuzaTy 100aBISIOT MEIHbIE ONMIKH, OTTOHSIOT CEPHUCTYIO
KHCJIOTY B IPUEMHHUK C pacTBOpoM iona B oauae kanus. [locne nobaBieHust K OTroHy paz0aB-
JICHHOM XJIOPUCTOBOAOPOJHON KHCIIOTHI U yAalleHHs ojja HarpeBaHueM (10 o0ecrBeUrBaHUS
pacTBOpa) BHOCAT pacTBOp xjopuaa O6apus. Beimagenue ocaaka 6apus cyibdara yKa3plBaeT Ha
HaJIM4Me CEPHOU KUCIOTHI:

KosnyecTrBeHHOE onpeaesieHre. AJTMKBOTY BOAHOr 0 u3BiedeHus TutpyroT 0,1 M pactBopom
HATpUs TUAPOKCHU/IA B IPUCYTCTBUU METUIIOBOTO OPAHKEBOTO.

A30THasi KHCJIOTA

KauecTBeHHOE 00HApYKeHUE A30THON KU CIIOTHI.

Omeonka a30mHoU KUCI0Myl N3 AUATN3aTOB. A30THasl KUCIIOTA Cpa3y He MEeperoHseTcs U3 pas3-
OaBJIEHHBIX PaCTBOPOB, BHaUaJle OTTOHSETCS BOJIA, 3aTeM — a30THas KucioTa. [losmomy ouanu-
3amul, cooepxcawjue a30muyro KUCJI0my, 0m2oHAm noumu oocyxa. JlobaBneHre MEeHBIX OIHU-
JIOK K TUATIM3aTaM CIIOCOOCTBYET MeperoHKe KUCIOThL. [Ipu B3anMoaeiicTBUM a30THON KU CIOTHI
C METHBIMU OmuIIKaMu o0pa3yercs okcup azora (IT), KOTOpBIi OKUCIETCS 10 OKCHIa a30Ta
(1Y), xoTopsIii pearupyer ¢ BOJOH, B pe3yJbTaTe 4Yero o0pasyercsi CMeCh a30THOM U a30TH CTOM
KHCIIOT:

A30THYIO KHCIJIOTY, 00Opa30BaBIYIOCS B TPUEMHHUKE, ONPEACISIOT IIPU MOMOIIH peaKIuii:

1. Oxpawusanue wepcmu. CB0O60HAS a30THAS KUCIIOTA MPU JOCTATOYHON KOHIIEHTpAIH pea-
TUpYeT ¢ OeIKaMu, OKpallIiBas UX B KEJIThIN [IBET (KCAaHTOIPOTEMHOBas peakuus). YacTs uccne-
JyeMOM >KHIKOCTH BBIMAPUBAIOT C MIEPCTIHBIMU HUTKAMH, IIPU 3TOM IIEPCTH (Copeprkaias oe -
KH) OKpAIIUBAETCS B KENTHIN I[BET, EPEXOASIINI TpU JOOABICHUN pAaCTBOPA aMMHAaKa B OpaH-
XKeBBIH (CBOOOHAS a30THaA KucioTa). KpoMe a30THOI KUCIOTHI, IEPCTh OKPAIIUBAET B K ENTHIH
LBET U MUKPUHOBAs KUcioTa. OTIMYKEM MTOCIEeIHEN CIYKUT OKpalIMBaHUE CaMOM )KUIKOCTH B
JKEJIThII IBET, a TAKXKE OKpalllMBaHUE IIEPCTU IIPU KUIISTYEHUU C Pa3BEIEHHBIMU PACTBOPAMHU.

2. Peaxyus ¢ oupenunamunom. Peakuysi OCHOBaHa Ha OKHCIICHUU AU (EHUIIAMUHA a30THOM KH-
CIIOTOH, PH 3TOM BHavasie o0pazyercs OeclBeTHbIN TuheHnI0eH3UIUH, KOTOPBIHA MPH alb-
HellIleM OKMCIIEHUU IPEBPAIIAaeTCs B COEAUHEHUE CUHETO I[BETA.

Kamto uccnenyemoil )KuaKkocT CMEMBAIOT ¢ 2—3 KalIsiMU pacTBopa Au(eHnIaMiuHa B KOH-
LIEHTPUPOBAHHON CEPHOU KM CIIOTE (B BBIMAPUTEIILHOM YaIlKe 0eJIoro 1BETa) — MOSIBJISICTCS CHHEe
okpamnBaHue. Takoe ke OKpamIMBaHue AT COJIM A30THOM M A30THCTON KUCJIOT, a TAKKe
Apyrue OKMCJIUTEJIH.

XJ10pHCTOBOAOPOAHAS KHUCJI0TA

KauecTBeHHOe 00HapYyKeHHe XJIOPUA-HOHA.

1. Bognoe u3Bnevyenue (quanusar) uccienyrot peaknueit Ha Cl°. O6pa3oBanue ocanka cepedpa
XJIOpUJa YKa3bIBaeT Ha HEOOXOIUMOCTH ITPOBEIECHUS JaTbHEHIIIEr 0 NCCIeIOBaHus Ha CBOOO1I-
HYIO XJIOPUCTOBOJOPOAHYIO KUCIOTY. BenencTeue Bo3MoxHOCTH 00pa3oBaHUs XJIOPUCTOBOI O-
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POAHON KUCIIOTHI U3 XJIOPHUJIOB IIPU HAJIUYUU CBOOOTHOM CEpHON KHUCIOThI CHauajaa He0OX0AUMO
IIPOM3BECTHU M CCIIEOBAHUE HA CEPHYIO KUCIIOTY, a 3aTEM Ha XJIOPUCTOBOJIOPOIHYIO.

2. YacTbh BOJHOrO U3BJIEYEHUS MEPEroHsA0T. BHavyane oTroHsiercs Bojia, 3aTeM IPU NOBBILICHUH
coJlepKaHus XJIopucToro Bogopoaa 10 10% nocneqHuii HAUMHAET MEPErOHATHCS, ITOITOMY KU JT-
KOCTb JIOJDKHA OBITh BBIIIAPEHA MO BOZMOXKHOCTH BCSI.

JIMCTUILIAT UCCIIEAYIOT Ha HATMYUE XJIOPUCTOTO BOIOPO/IA: ) peaKInel ¢ pacTBOpoOM cepedpa
Hutpata (ooHapyxenue C17); 0) Mo BBIIEICHHUIO XJIOpA MPU HATPEBAHUU C KAJTUS XJIOPATOM.
CBOOOIHBIN XJIOP MOKHO OOHAPYKHUTH MO TIOCHHEHUIO HOAKpaXMaJIbHON OyMaXKKH.
KosinyecTrBeHHOE onpee/ieHHe.

KonnuecTBeHHOE onpenenenye XJI0prucToro BOA0POAa BaKHO, YTOOBI CyTUTh O TOM, UMEETCS JIN
B JIAaHHOM clly4ae (HarpuMep, B pBOTHBIX Maccax) BBEJICHHASI KUCIOTa, @ HE XJIOPUCTOBOAOPO I~
Has KucnoTa xerxynodnoro coka (0,1—0,2%), koropast 0OBIYHO B COAEPKUMOM XKeEITyIKa TpyTa
y’K€ HeHTpajIn30BaHa.

OrnpenesieHHy10 4acTh BOJHOI'O U3BJICUEHUS IOJBEPratoT IEPErOHKE, BHIIAPUBASI COLEPKUMOE
KOJIOBI, KaK OIMCAHO BBIIIIE, 10CyXa. B TUCTHIIIATE ONpeaensioT KOJIUYeCTBO XJIOPUCTOTIO BO O-
pona TutpoBaHueM o donbrapay UM BECOBBIM ITyTEM, B3BeLINBas cepedpa xiopui. B cioyyae
MIPUCYTCTBUS B U CTHILUIATE CEPOBOOPOIa 00pa30oBaBLINIiCA 0CaJ0K OT(PUIBTPOBBIBAIOT, pac-
TBOPsAIOT Ha puibTpe B 10% pacTBOpe aMMuaka, 3aTeM MOJIYYEHHYIO KUAKOCTh MOJKUCIISIOT
A30THOM KUCIOTOM, a BBIJCIUBIIUICS IPU 3TOM cepedpa XJIopul OTGUILTPOBLIBAIOT U OMpe/e-
JISIFOT KOJMYECTBEHHO.

Enxue mejo4yu 1 aMMHuaKk

Enxue menoun — Hatpust runporcuy (kayctudeckas cona, NaOH), kamus runpokcun (KOH) u
kanbius rugpokcua Ca(OH)2.

Cnaboe ocHoBaHue — pactBop ammuaka (NH4OH).

J11st oOHapy:xeHMs 1IenoYel (Mpu MIeIOYHON peakluy Ha JaKMYC) K JUain3aTy NpuOaBisioT
HECKOJIbKO Karelb CIIUPTOBOroO pacTBopa (eHondranenna, a 3aTeM H30BITOK XJIOpHIa Oapus:
coXpaHeHHe po30Boii okpacku HaOmonaercs B mpucyrctBuu NaOH, KOH, NH40OH u Ca(OH):
2 NaOH + BaCl, Ba(OH)2 + 2 NaCl

HeoOxoaumo mpeaBapuTensHO YOSTUuThCS, UTO JabopaTopHas mocyza 1eI0YHO-yCTOHYUBA.
Ecnu okpacka pacTBopa nc4e3aeT, TO 3T0 — KapOoHaTHas I1eJI0Yb:

Na,CO3 + BaCl, BaCO; + 2 NaCl

AMMHaAK

KauyecTBeHHOe 00HapyxxeHHe aMmMuaka. [locuHeHne KpacHOH JakMyCOBOM OyMaXKKu OT 11apoB
JMan3ata sBJIsIeTCS OCHOBHBIM HCNbITaHHEM. V3BliedeHne moMemaoT B Koj0y ¢ mpoOKoii, K
HIDKHEW TTOBEPXHOCTH KOTOPOI MPUKPENJIeHbl TPH HHAUKATOPHbIE OyMakKu: 1 — KpacHast ak-
MycoBasi; 2 — CMOYEHHasl paCTBOPOM MeH cyibdaTa; 3 — cMOUYeHHAast paCTBOPOM CBHHIIA alleTa-
Ta. [locunenue 1 u 2 Gymakek ykas3blBaeT Ha HaJIMYue aMMHaKa. [{Jist mpurotoByieHust OyMaxku
2 OepyT pa3BelEHHBINA PacTBOP, UMEIOLIUI JIMIIb roJy0Oyr0 OKpacKy, KOTOpasi OT aMMHUaKa Jiejia-
€TCSl UHTEHCUBHO CHHEH.

[TouepHeHHEe «CBUHIIOBOI» OyMa)KKH YKa3bIBAaeT Ha HAJMUKE CEPOBOIOPOA H, CIEOBATEIBHO,
Ha Tpollecc THUCHHUS; TOCIIEAHEE JIeNaeT y)Ke Helleneco00pa3HbIM HCCIICIOBAHNE HA HATUYHE
amMuaka. OOpa3oBaHHE aMMHAKa MOXKET IMPOMCXOANTh TaK)Ke P Hauuu 1ienodeit (NaOH,
KOH), Bhiensitonux aMMHaK U3 ero cosiei u OEeIKOBbIX BELIECTB.

Peaxyus ¢ peakmusom Heccnepa. Ot nobaBnenus peaktua Heccriepa k Auanu3aty Wiy mienod-
HOM BOIHOM BBITSDKKE U3 OMOJIOTMYECKOr0 MaTeprala, coaepkalieil aMMuaka, BoIagaeT 0cagoK
JUAONO0IUMEPKYPAMMOHUSL:

B mpoGupky ¢ 3 kammsmMu 1uanu3aTa BHOCAT IO 3 Karuii BoAbI U peakTrBa Heccnepa. B mpucyT-
CTBHUU aMMHaKa BBINAIAET KEATO-0ypbIi WK OpaHKeBO-KOPUYHEBBIN 0CAIOK.

Kanus ruapoxcun
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BripaskenHas menodnas peakius Cpeibl IMain3aToB, OTCYTCTBHE KapOOHATOB U MPUCYTCTBHE
WMOHOB KaJis YKa3bIBAIOT HA HAIMYKE KallUsl THAPOKCHIA B MaTepHale.

st oOHapy X eHUsT MOHOB Kajusl B JUATM3ATaX MPUMEHSIOT PEaKIUU ¢ HATPUs THAPOTAPTPATOM
(NaHC4H406) u c natpus kobanbtuHUTpUToM (Na3[Co(NO2)6]. DTH peakTHUBBI B HEHTpalb-
HBIX MJIM CIIA0OKUCIIBIX PACTBOPAX JAIOT OCAJIKH C MOHAMH KaIUS.

[TockonbKy 00a peakTUBa ¢ HOHAMU KaJHsl JAlOT OCAJKH B HEUTPAJIBHBIX M CIA0OKHUCIBIX pac-
TBOpAX, JHAINA3ATHI, UMEIOIINE MEJTOYHYIO PEaKIMI0, 10 Havaja UCCIIeOBAHMS HEUTPATU3YIOT
WJIM TOBOMSAT 210 cimabokucioi peakmuu (pH=3-4) pacTBOpoM YKCYyCHOW KHCIIOTHI.

1. Peaxyusa ¢ nampusa cuopomapmpamom. B mpoOUpKy BHOCST 5 Kareib HccieyeMOoro quaiu-
3ata, 3 KamM 1 H pacTBOpa HATPHUS THIPOTAPTPATa, TAKOU XKe 00bEM CMECH PaBHBIX KOJINYECTB
2 H pacTBOpa BUHHOM KHMCIJIOTHI ¥ 2 H pacTBOpa HaTpus arerata. CTEHKH IPOOUPKU OCTOPOAKHO
MOTUPAIOT CTEKJISTHHOM MaIOUKOi: B IPUCYTCTBUM MOHOB KaJlMs BBIMAIaeT OENbIi KpHUCTAIITHYe-
CKHH OCaloOK.

2. Peaxyus ¢ nampus kobaremunumpumom. K 5 xarisaMm ucciienyeMoro aaaiu3ara 100aBIsioT 3
KaIlJIi pacTBOpa HATpUs KOOATbTUHUTPHUTA: BHIIAJCHUE )KEJITOT0 0Ca/IKa YKa3bIBaeT HA HAIUUHE
WMOHOB KaJus B IHAJIN3aTe.

Harpusi rugpokcus

Hannune nonoB HaTpus B quain3aTax OMPEACISIOT IPU MOMOIINA PEAKIIHI ¢ Kaus TUIAPOKCO-
ctubuaToM (aHTMMOHATOM) M LIMHK-YPaHHUIIAI[ETaTOM.

1. Peakyus c kanusn cuopokcocmubuamom (anmumonamom). K 3 xarissm nuanusata, HEUTpaiu-
30BaHHOT'0 YKCYCHOM KMCIIOTOW, JOOABISIOT 3 KaIljlk pacTBOpa Kajus TUAPOKCOCTHONATA, MOTH-
paroT CTEHKU MPOOUPKH CTEKIITHHOM MAJIOYKOM, MOSBICHUE KPUCTAIUTMIECKOTO OCaIKa YKa3bI-
BAeT HA HAJIMYKE NOHOB HATPHUSI B BBITSKKE.

2. Peaxyus ¢ yunk-ypanunrayemamom. K 3 xannsam auanuszata nodasistot 10 kamens pactBopa
LIUHK-ypaHWIAlleTaTa, MOsSBIEHUE 3€JICHOBATO-KEJITOr0 0Ca/IKa yKa3bIBaeT Ha HAJIMYUE HOHOB
HaTpHsl B 1MaJIM3aTe.

Couu kucaor

N3 coneit HanbobIIee TOKCUKOJIOTMYECKOE 3HAUCHHE UMEIOT COJIM a30TUCTON KUCIOTHI (HUTPH-
TBI) ¥ XJIOPaThl. HEKOTOpOE TOKCHKOJOTHYECKOE 3HAUYEHUE UMEIOT COJIH IIIaBeJIeBON U OOpPHOM
(6ypa — Na2B407) kucnot. BogHoe n3BiIedeHNE MOABEPTatOT UCCICIOBAHUIO HAa HATMYNE COJICH
OOBIYHO TIPH COOTBETCTBYIONIMX YKa3aHUSAX B MaTepHaliax Jena.

CoJin a30THCTOM KMCJOTHI (HUTPUTHI)

KauecTBeHHOE 00HaApY:KeHUE:

1. Peaxyus c cymvganunosou xuciomou u f-nagmonom. K 3 xamisam quanuzara 100aBIsoT 3
karm 0,5% pactBopa cynb(paHUI0BON KUCIOTHI B 2 H pACTBOPE XJIOPUCTOBOAOPOJHON KHCIIO-
ThI, IEPEMEIIUBAIOT: 00pa3yeTcs CONMb AUA30HUS.

Crycrst 3 MUHYTBI K CMECH TTPHOABIISIIOT HECKOJIBKO Karellb CBEKENPUTOTOBICHHOTO IEJIOYHOT 0
pacTtBopa B-HaTONA — MOSABISAETCS OPAHKEBO-KPACHOE OKpAIIMBAHUE UK 0CafoK. IHTeHCHB-
HOCTh OKPACKH 3aBUCHT OT KOJMYECTBA HUTPUTOB B IMPOOE.

2. Peaxyus ¢ peaxmusom I pucca. B npoOUpPKy C 5 KarissMu HEUTPaIM30BaHHOTO HaId3aTa
BHOCST 3 KalJjM peakTuBa ['pucca — mosiBiasieTcss TEMHO-KPaCHOE, KPAaCHOE UJIU PO30BOE OKpalllt-
BaHHeE C oOpazoBaHueM ocaaka. CTeneHb OKpacKy MO3BOJSET MPUOIM3UTENHHO CyIUTh O KOJHU-
YECTBE HUTPUTA U B 3aBUCHMOCTH OT 3TOTO MOJTOTOBHUTH K KOJIMYECTBEHHOMY ONPE/ICICHUIO
CTaH/IapTHBIE PACTBOPHI COOTBETCTBYIOIIEH KOHIIEH TPAIIHH.

O HaMMYUM HUTPHUTOB B IMAIM3aTaX CBUACTEIILCTBYET MOSBICHNE MHTEHCUBHON OKPACKU TTPH
BCEX YKa3aHHBIX PEAKIIUIX.

Ecnu nipu peakiuu ¢ cynb(haHUI0BOM KUCTIOTOM U peakTuBOM [ prcca okpacka ci1a0OMHTEH CH B-
Hasi, TO 3TO BO3MOXKHO HE 332 CYET HUTPUTOB, BHI3BABIINX OTPABJICHUE, a 32 CUET UX HAIUYHUS B
OKpyXarolei cpene. B aTom cimydae mpoBOAUTCS OTTOHKA HUTPUTOB M3 JUATM3aTOB B TOKE OK-
cuaa yriepona (1VY).

dopma A Crpanuna 63 u3 76



MuHHCTEPCTBO HAYKH U BhICIIETO 0Opa3oBanust PO

o o Dopma
VI1bIHOBCKUIi roCy1apCTBEHHbIH YHHUBEPCUTET

@ - PabGouas nmporpamMMa JUCHHIUIAHBI

Yactp 1uanuzara BHOCAT B KOJIOY, MOAKUCIISAIOT YKCYCHON KUCIOTOW, KOTOpast U3 HUTPUTOB BbI-
TECHSIET a30THCTYIO KUCIIOTY, U HE BBITECHSET a30THYIO U3 HUTPATOB, U3 annapara Kurmrmna npo-
MyCcKaroT okcuJ yrieposa (1Y), KoTopslil IEpEeHOCUT a30TUCTYIO KUCIOTY B MPUEMHHUK ¢ 1%
pacTBopoM HaTpus rujpokcuza. [locie oTroHKM copepkuMoe npueMHHuKa HedTpanu3yroT 10%
pacTBOPOM YKCYCHOM KHCIIOTBI, 3aT€M B HEUTPAJIM30BAHHOM U CTUILIATE ONPENEIIIIOT HaIuune
HUTPUTOB C ITOMOIIBIO ONKMCAHHBIX BBIIIE PEAKIINM, @ TAKXKE C TOMOIIBIO OKpAIIMBAHUS HO -
KpaxMaJibHOW OyMaxKHu.

Peaxyus c tiookpaxmanvroti 6ymasickou. Ha logxkpaxManbHyto OyMakKy HaHOCAT Karuio 1 H
pacTBoOpa XJIOPUCTOBOIOPOAHON KUCIOTHI U 3 KAl HeWTpaIu30BaHHOT O AHaln3aTa, MpH HaJu-
YUY HUTPUTOB HOIKpaxMasbHas OyMa)kka CHHEET.

Peaxyusa ¢ ougpenunamunom. K 2 xannsm quanuzata 100aBisioT 1 Karmo pactBopa 1udeHua-
MHUHA B KOHIIEHTPIPOBAHHOM CEPHOM KHCIIOTE: HAOM0JaeTCs HHTEHCHBHOE CHHEE OKPALIMBAHHUE.
KosinyecTrBeHHOE onpee/ieHHe.

KonnyecTBeHHOE onpesesieHne HUTPUTOB.

10 M1 tuanu3aTa MOMELaT B IpoOupKy U 100aBisitoT 1 Mi peaktuBa I'pucca. Berpsxusator
COAEPKUMOE ITPOOUPKU U Yepe3 15 MUH. onpeessitoT ONTUYECKYIO IIJIOTHOCTD MTOJIY4EHHOT 0
pactBopa Ha (oToanekTpokonopumerpe (KDK-3, B kroBeTe ¢ TOMMIUHON ctost 1 cM mpu IITHE
BosiHBI 540 um (3enenslii cBeTopuibTp). KonTpons — Bona ouniienHas. [1o rpagynpoBoyHoMy
rpaduKy ONpeneNsoT CoAepKaHUe HUTPUTOB B TUAJIN3ATE.

KonnuecTBeHHOE onpesesieHne HUTPAToB.

5 Mu1 Tuanu3aTta MoMeInarT B poOHUpKy, 106aBistoT 0,3 T cMecH AJis1 BOCCTAHOBJIGHHS, COJIEP-
AKUMOE POOUPKHU TIIATEIHHO NEPEMELINBAIOT B TEUEHUE 2 MUH. U OCTaBJAOT Ha 10 MuH. 3ateM
MPOOUPKY HEHTPUPYTUPYIOT 5 MUH. TIPH CKOPOCTH 5S—6 ThIC. 00./MHuH. Hamocagounyro xu -
KOoCTh (hoTokoopuMeTpupytoT Ha mpubope KOK-23 B kroBeTe ¢ ToMmuHOM cinost 1 M, mpu
uiHe BonHBI 540 HM (3eneHblit cBeTopuibTp). PacTBop cpaBHeHuss — 12% ykcycHast KucCioTa,
o0paboTaHHasi CMECBIO I BOCCTaHOBIeHUA. [10 kanmnOpoBouHOMY TpaduKy ONMPENemnsoT CO-
Jiep’kaHue HUTPATOB, BOCCTAHOBJICHHBIX 1O HUTPUTOB, B Ipo0e (Auanusate).

Pacuer conepxaHrne HUTPUTOB U HUTPATOB B UCCIEAYEMOM OOBEKTE MPOBOISAT 1O (hopMmyIie:
,T1ie

X — KOHIIEHTpalusl HUITPUTOB (HUTPATOB), MI/KT,

A — conepikaHue HUTPUTOB (HUTPATOB) 110 KAJIMOPOBOYHOMY IpaUKy, MKT,

V1 — o0mmit 00beM quanu3ara ¢ yueToM pa3BeaeHus, M,

V2 - 00beM guann3aTa, B3STHIN IJI1 HCCIEIOBAHNS, MII,

N — HaBecka 00BEKTa, K.

JlabopaTopnasi padora 18
Crpykrypa 3aHsTHSA
1. BxonHol Tecr.
2. [Ipaktrdaeckoe 3ausatre "OnpenenacHne KapoOKCUTeMOrIo0nHa B KpOBH '
3. UtoroBslii TecT.
eau 3ansaTus
- U3y4YUTh (PU3UKO-XUMUYECKHE CBOMCTBA okucH yriepoaa (I1), mytu ero mocrymienus, mpe-
BpaleHUs] B OpraHU3ME;
- IPOBECTU OOHAPYKEHHE U KOJINYECTBEHHOE OIpeieNieHre KapOOKCUTreMOorjio0nHa B KPOBH, MH-
TEPIPETALNIO MOJTYyYEHHBIX Pe3yJIbTaTOB.
Bomnpoce! 1J1s1 caMONOATOTOBKH
1. HazoBuTe 0cHOBHBIE (PM3UKO-XUMHUYECKHE CBOICTBa okcua yriepona (II).
2. Ilepeuncnure UCTOYHUKY OTpaBiieHUs okcuaoM yriaepona (II).
3. YkaxxuTe myTH MPpOHUKHOBEHUS okcuzaa yriepoaa (1) B opranusm npu oTpaBiIeHUsX.
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4. Ilepeuncnure nepuBaThl FeMOIIO0MHA U YKAXKUTE, KAK OHU B3aUMOJEHCTBYIOT C OKCH JIOM YT-
nepoxa (II).

5. HazoBuTe 0OCHOBHBIE CUMIITOMBI OTpaBiieHus okcuaom yriepoaa (1I).

6. Mexanu3M Tokcuueckoro aercrus okcuaa yriepona (II) Ha opranusm uenoBeka.

7. Ilepeunciure XuMU4Yeckre peakliui oOHapyKEHHsI KapOOKCUTeMOTJI0O0MHA B KPOBHU, HCIOJ b-
3yeMble B XUMHKO-TOKCHUKOJIOIMUECKOM aHAN3E.

8. B ueM cymHOCTh cieKTpo()OTOMETPHY ECKOT0 METOIa OOHAPYKEHUS KapOOKCHUTeMOrjIo0nHa B
KpoBu?

9. IlepeuncnuTe N3BECTHIO BaM METO/IbI KOJIMYECTBEHHOT O ONPEAETICHNs KapOOKCUT eMOTJIO0HA
B KpoBH. KpaTko 0XapakTepu3ynuTe UX CyIHOCTb.

10. Ilpu xkakoM coaepkaHuU KapOOKCUTEMOrI00MHA B KPOBH YEJIOBEKA MOXKET HACTYITUTh
CMEpTh?

11. IlpuBeaute cueKkTphl MOTJIOUIEHHUSI BOCCTAHOBIEHHOTO TeMOIIO0NHA U KapOOKCUTEMOTII00 H-
Ha Ha oHOM rpaduke. OTMeThTe N300€eCTHUECKHE TOUKH U MaKCUMYMBbI a0copOLuy.

12. Hanumute pacueTHyto GopMyIly ISl KOJIMYECTBEHHOr O OIpeieleHHs] KapOOKCHUTeMOorao0 -
Ha B KPOBH.

JlabopaTopHnasi padora

Oo0Hapy:xeHHe KAPOOKCUTeMOTI00MHA B KPOBH CIIEKTPOGOTOMETPUYECKHM METOA0M
3ananue 1. 3anuck CreKTPOB MOTJIOIIEHUS pacTBOpa IOHOPCKOU KPOBU

1.1. 3anuch crieKTpa MOroIIeHUs pacTBOpa JOHOPCKOM KPOBH J10 BOCCTAHOBJIEHUS. | MJI CBe-
XKei TOHOpCKo# KpoBH pazBoasT 0,1% pacTBOpoM rHAPOKCHIa aMMOHHUS B MEpHOU Koj10e Ha
100 M. O6BeM pacTBOpa JOBOJSAT 10 METKH, ITOCIIE YeT0 pacTBOp GUIBTPYIOT. 4 M1 PriibTpaTa
MOMEIIAIOT B KIOBETY C TOJIIIMHOW MOTJIOMIA0IIEro cyiosg 10 MM U CHUMAIOT CHEKTP MOJTYy4YEHHO-
ro pactBopa B auarnasose JuiH BoiH oT 500 1o 600 M. KoHTposb — AUCTHIIIMpPOBaHHAS BOAA.
[Tpu mocTpoeHnu rpaduka MoIydeHHOTO CIIEKTPa MOTJIOMICHUS OKCUTEMOTT00MHA OTMEYAIOT

MaKCHUMYMBI TTorJomenus (puc. 1).
AD

1 1
4

B

500 550 600 Aome

Puc. 1. CiexkTpbl mOrJIONIEHUS TOHOPCKOM KPOBHU JIO BOCCTAaHOBJIEHUsI (A) U TIOCJIE€ BOC-
cranoBienus (b).
1.2. 3anuch cnekTpa MorjoleHusl pacTBOpa JOHOPCKOM KPOBH MOCII€ BOCCTAHOBJIEHU. B KtoBe-
Ty C TEM K€ PacTBOPOM JIOHOPCKOM KPOBH TOOABIISIOT 5 MI' TUTHOHUTA HATPUS, COINEPKIUMOE
KIOBETHI TIIATEIBHO MEPEMEIINBAIOT ¥ BHOBb CHUMAIOT CIIEKTP MOTJIOLIEHHS MTOJy4eHHOr 0 pac-
TBOpA B TOM € JMana3oHe AJUH BOJH. KOHTposb — AMCTUIITMpOBaHHAS BOJA. 3apUCOBBIBAIOT
MOTyYEHHBIN CIEKTp MOTJIONIEHUSI BOCCTAHOBJIEHHOT O TeMOTJIO0NHA (€30KCUTeMOrIo0nHa) B
KpOBH, HAKJIAABIBAIOT HA CIIEKTP, MOJYYCHHBIN B 3alanuu 1.1 1 0TMEYaroT MaKCUMYMBI TIOTJI0-
IICHMUS.
3amanue 2. 3anuck CIEeKTPOB MOJIOUICHUS PaCTBOpa KPOBH, CofiepkKalieid KapOOKCUTeMOrI00MH
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2.1. 3anuch crieKTpa MorjoeHusl pacTBOpa KPOBHU, CoJlepkKaIIe KapOOKCUTEMOTJIOOHH, /10 BO C-
cTaHoBJIeHHs. | MJI KpoBH, copepxkamieii okcup yriepona (II) momeniaroT B MepHyto KoJIOy Ha
100 M u pazBoasat 0,1% pactBopoM ruapokcuaa amMonus. [lomydaeHHbIN pacTBOP PUIBTPYIOT.
4 mu1 pusbTpaTa MEPEHOCAT B KIOBETY € TOJIIIMHOM MOIJIONIAOMIEro ¢ios 10 MM ¥ CHUMAIOT
CIEKTp MOTJIOLIEHUsI pacTBOpa U nuamnazone JiauH BosH oT 500 1o 600 um. Kontpons — nuc-
TIILTHpOoBaHHAs Boja. CTPOsT rpaduK CHEKTpa MOTIONeHUS KapOOKCUT eMOTIIOONHA M OTMEY a-
FOT MaKCUMYMBI TTOTJIOIICHUS (puc.2).

e

Puc..2. Cnextp normuomieHus KpoBH, Coiepxaiie kapOOKCUTeMOTJIO0HH, 10 BOCCTAHOBJICH Us
(A) u mocne Boccranosnenus (b).
2.2. 3anuchk CrieKkTpa MOTJIOMICHUs PacTBOpa KPOBH, CoiepxKaliel KapOoKCUTreMorI001uH, TTocie
BoccTaHoBJIeHUs. [lociie 3anmucy mpeapAyIiero CrneKTpa MOorjIoIeHHUs B KIOBETY C PaCTBOPOM
KpOBH, cojiepKalieii KapOOKCUTeMOTJIOOUH, T00aBIISIOT 5 Mr AU THOHUTA HaTpus. ColepkuMoe
KIOBETHI TIIATEIHHO MEPEMENINBAIOT U BHOBh CHUMAIOT CIIEKTP MOTJIONIEHHUS TTOJIy9E€HHOT O pac-
TBOpA B TOM € Jrana3zoHe AIuH BoiH. KoHTposib — auctrimmmpoBanHas Boja. [lomydeHHbri
CIEKTp MOTJIONIEHHUsT KapOOKCUTEMOTIIOONMHA B KPOBH HAKJIAIBIBAIOT HA CIIEKTP, MOJTYYCHHBIN B
3a1aHuu 2.1 1 0OTMEYar0T MaKCUMYMBI ITOTJIOIIEHUS.

3areM CreKTpajibHble KPUBbIE KAPOOKCUT€EMOTJIO0MHA U J€30KCUTeMOITIO0NHA, TOTyYEH-
HblE B 3ajaHusAX 2.2. u 1.2., cTpoaT Ha ogHOM rpaduke (puc. 3), oTmMedast TpU H300€CTUUECKHE
TOLIKI/I)HpI/I nanHaxX BOJH 548, 560, 577 HM.

N

-
P

SO6 550 600 A Hu
Puc. 3. Cextpsl mororieHus kapookcuremoriaoduna (A) u nqezokcuremorsioonsa (b)
3amanue 3. KoimuecTBeHHOE OIpe/ieeHrue KapOOKCUTeMOTIO0OMHA B KPOBU CIIEKTPOPOTOMET-
PUYECKUM METOJIOM
0,5 M1 uccnenyemMoii KpoBH MOMEMIAIOT B MEPHYIO K00y Ha 100 MII B TIOBOJST COMEPKUMOE 10
Mmetku 0,1% pacTBOpoM T'MIpPOKCHIa aMMOHUS, TIIATEIbHO MepeMennBaioT. PacTBop GuiIbTpy-
10T, 4 M1 QuUIbTpaTa BHOCAT B KIOBETY C TOJIIMHON morjoimatomiero cios 10 mm, nodaBnsior 5
MI' TUTHOHUTA HATpUs, COAEPKMMOE KIOBETHI TIIATEIbHO MepeMmemuBaioT. KoHtpons — amuc-
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TWLIMPOBaHHas Boja. M3MepstoT ONTHYECKYIO IMJIOTHOCTh PacTBOpa KPOBM IpPHU JIIMHE BOJIHBI

534 um (D1) u 560 um (D2). JlanHble 3HaU€HUs ONTUYECKUX IIOTHOCTEH MOJCTABIISAIOT B (o p-

MyJy U PaCCUUTBIBAIOT IPOLIEHTHOE CO/IeprKaHre KapOOKCUTeMOIJIO0MHA B KPOBHU:

,TIe

K1=0,76; K2 = 0,36 (k02 pUIIMeHTsI, OnpeaeaeHbl SKCIePUMEHTAIBHO),

D1 - 3nHaueHue onTuyecKon MIOTHOCTH PACTBOPA KPOBU NPH JJMHE BOIHBI 534 HM,

D2 - 3HaueHune onTHYECKOM MIOTHOCTH pacTBOpa KPOBU MPH JUTMHE BOIHBI 560 HM.

Jmunaa BomHBI 534 HM - 3TO JJIMHA BOJHBI, TPU KOTOPOI HaOIr0qaeTCs camas Oonblas pa3HuIia

B ONTHUYECKUX TUIOTHOCTAX KapOOKCHIeMOrjoOMHa M BOCCTaHOBJICHHIOIO remorjobuHa, a 560

HM - JIJTHHA BOJIHBI, IIPH KOTOPOM MEPECeKaroTCsl KPUBBIE MOTJIOMECHUS KapOOKCUTeMOrI0O0NHA 1

BOCCTaHOBJICHHOT'O T€MOTJIOOMHA, €CITM OHU U300pa)artoTcs Ha OAHOM rpaduke (cM. puc. 3).
N300ecTnyeckre TOUKHU MEpecedeHns KPpUBBIX KapOOKCUTreMorjo0rMHa U BOCCTAHOBJICH-

HOT'0 FeMOIJIOOMHA, a TaKKe MX MaKCUMYMBI ITOTJIOMIEHUSI MOTYT HECKOJIBKO OTJIMYAThCA OT yKa-

3aHHBIX B JIUTEpAType, B 3aBUCUMOCTU OT mpubopa. CTyAeHTHl MOJIb3YIOTCS JaHHBIMHU, MPUBeE-

JCHHBIMH B METOAMYECKUX yKazaHusx. Ilocime pacuera conmepikaHusi KapOOKCHTeMOTrIO00MHA B

KpPOBH Ha OCHOBaHUU TabJ1.] enaroT 3aKJII0YEHHUE O CTENIEHU OTPaBJIEHUs OKHUCBIO YIiepo/a.

Taoauna 1

3aBucumocThb Mexkay koHuentTpauueit CO B Bo3ayxe, coaep:kaHneM Kap0oKcure-

MOIJ100MHA B KPOBH M IPU3HAKAMM OTPaBJIeHUS

CO B BO31YXE, HbCO B kpoBH, % IIpusnaku oTpaBJieHHs
MI/J1

0,08-0,11 0-10 BeccummtoMHo.

0,20 10-20 UyscTBO cxatus j16a. Bos-

MOJKHA JIETKasi TOJIOBHAS
00J1b, KOXKHASI THTIEPEMUSL.

0,23-0,46 20-30 I'onoBnas 6011, CTYK B
BHUCKaX.
0,46-0,88 30-40 Tsoxenast rogoBHas 00Mb,

TyMaH B IJla3ax, TOIIHOTA,
pBOTAa, KOJIJIAIIC.

0,80-1,35 40-50 Te ’xe cHUMIITOMBI, HO JalIe
HaOJIr01aeTcs KoJIanc.

1,26-1,76 50-60 Kowma, cynoporu, ydamie-

1,8-5,7 60-70 HUE CEPIICUYHOM JIeATEITHbHO-
CTH U AbpIXaHus. Bo3moxkHa
CMEpTh.

5,7-14,08 80-90 CMepTh MEHbIIIE, YeM 3a
4yac BJIbIXaHUS.

5,7-14,08 90 CmepTh 3a HECKOJIBKO MH-

HYT BAbIXaHUA.
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8 TEMATHUKA KYPCOBBIX, KOHTPOJIbHBIX PABOT, PE®GEPATOB

JlanHblit BUJ paboThl He peaycMoTpeH Y11

9 MNEPEYEHDb BOIIPOCOB K DK3AMEHY (3AUYETY)

a) IEPEYEHDB BOITPOCOB K 3AYETY

1.  Tlpeamer u copepxaHHe TOKCUKOIOIMUECKOH XUMUHU, OCHOBHBIE IPOOJIEMBI, 3a]Ja4H U
MePCIIEKTUBHI pa3BUTHs. B3auMOCBS3b C IPpYrUMH TUCHUIIIMHAMU (METUIIMHCKUMU - Cy1e0HON
MEIUIIMHOM, KIMHUYECKONW TOKCUKOJIOTHEN, HAPKOJIOTHEH; MEINKO-0MOIOrHYeCKUMH, XUMUY e-
CKUMHU U JAP.).

2.  Dranbl CTAHOBJIEHUS U Pa3BUTHUSI TOKCHUKOJIOTUYECKONW XUMHHU. POlIb OTe€UeCTBEHHBIX U
3apyOeXHBIX YUCHBIX B CO3/IaHUU TEOPUI U METOJIOB aHAJIN3a SOBUTHIX BEILIECTB B 00 bEKTaX
OKpY’KaloIei cpepl, MUIIEBbIX MPOJYKTaX, OPraHax U TKaHAX OMOJIOrHYeCKOro MPOUCX 0K e-
HUSL.

3. OcHOBHBIE pa3/enbl TOKCUKOJOTHYECKONH XUMUHU (aHAIMTHYEeCKast U OMOXUMHUYECKas TOK-
cukosnorus). Ux cogepxanue.

4.  Knunuueckas Tokcukonorus. Cogepxanue npeaMera, 3a1auu, MoHATHE O A1aX U OTpaB-
JIeHnAX. BUJIbl HHTOKCUKAIAH.

5.  IlpuHuun kiaaccuuKauu sI0BUTHIX BEIIECTB B TOKCUKOJIOIMYECKOM XUMUU.

6.  OcHOBHbIE HallpaBJICHUS UCIOJIb30BAHUS XUMUKO-TOKCUKOJIOIMUYECKOI0 aHaIu3a: cyneo-
HO-XMMMY ECKasl SKCIIePTH3a, aHAJUTUYECKas AMATHOCTUKA OCTPBIX OTPABJICHHUM U HApKOMaHHM.

7.  OpraHu3amnoHHAas CTPYKTypa CyAeOHO-MeTUITMHCKON dKcriepTr3bl B PO. [IpaBoBbIe 1
METOJI0JIOTUYECKHE OCHOBBI Cy1€0HO-XUMHUYECKOM dKCIIEPTU3HI.

8.  OCHOBHBIE TOKYMEHTHI, periIaMeHTUPYIOIIHEe PadoTy B 00JacTH Cy1eOHO-XUMUYECKON
9KCIIEPTU3Bl. 3HAUCHHUE JAHHBIX TI0O3HAHUS, HCTOPHH OOJIE3HHU U PE3YJIbTAaTOB CYAeOHO-
MEIMIIMHCKOTO UCCIIEA0BaHMS TPYIa A CyJeOHO-XUMHUECKON IKCIEPTU3HL.

9.  IlpaBuna cyaeOHO-XUMHUYECKOTO HCCIEIOBAHUS B CYeOHO-XUMUYECKUX OTACTICHUSIX CY-
NIeOHO-MEeTUIIMHCKUX JTabopaTopuii Bropo cy1e0HO-MeqUIIMHCKOM SKCIIepPTHU3bI OPraHoB 3/1paBo-
OXpaHEHMUS.

10. oxymeHTanus cyaeOHO-XMMUYECKUX SKCIIEPTU3 U HCCIISIOBAHUM.

11. TOKCHMKOKMHETHKA UY>KEpPOIHBIX COeAUHEHNN. BcacbiBanme 4yKepOaHbIX COSTUHCHUM
KaK TpaHCIopT yepe3 Ouosornueckue MmeMopansl. Tunbsl MmemOpas. TpaHcnopT BemiecTs, Co-
COOHBIX K MOHHU3AIUH.

12. PacnpenesneHue U mMyTH BBIACICHUS TOKCHYECKUX BEIIECTB U3 Opranu3Ma. Beioop o0bex-
TOB MCCIIEJOBaHUs HA OCHOBE 3HAHUI BONPOCOB TOKCUKOKHHETHKHU.

13. Tokcukoaunamuka. [TonsiTHe 0 penenTopax TOKCHYHOCTU. THIBI M IPOYHOCTD CBA3H
«ia-peuentopy». Beidop MeTona n301MpoBaHus TOKCHYECKUX BEIIECTB U3 OMOIOTHYECKUX 00b-
€KTOB Ha OCHOBE 3HAaHUI BOIPOCOB TOKCUKOJAMHAMUKH.

14. Metabonrueckue MpeBpaIieHus, KaTaIu3upyeMble MUKPOCOMAJIbHBIMU U HEMUKPOC O-
MaJbHBIMHU (epMEHTaMU MedeHU. AMupaTHIECKOE U apOMATUIECKOE TUAPOKCUINPOBAHHE, [T €-
3aJIKMJIMPOBaHME, J1€CyIIb(OHUPOBAHNE, 1€3aMUHUPOBAHUE, PEAKLIMU THAPOIIN3A U IPOUNE peak-
LHH.

15. ®akrops! Biusomue Ha MeTabonu3M. Peakunn koHbIOTHpoBaHus. OOpa3oBaHUE KOHBIO-
raToB C TIIOKYPOHOBOW KHCIIOTOH, 3(UPOB C cepHOH, pochopHO 1 ApyruMu Kucaotamu. I1ow -
THE O «JICTAJIbHOM CHHTE3E».

16. Iloustue o ckpuHMHTE Uccnenyembix BemiecTB. [ KX - u TCX-ckpuHuHra.
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17. XapakTepucTHKa METOAOB OUYHMCTKH OT SHIOTCHHBIX BEIIECTB, MPUMEHSIEMBIX B XUMHKO-
TOKCUKOJIOTUYECKOM aHaJIM3€ JIEKAPCTBEHHBIX COCUHEHUM.

18. IlpuHnuMnuanpHas cxeMa XUMHUKO-TOKCHKOJOTUYECKOT0 aHaju3a JIEKapCTBEHHBIX COEIU-
HeHui. OO1IMe peakTUBBI, OCAXKIAIOIINE AIKAIOU bl U UX CHHTETHYECKHE aHAJIOTH, 3HaYeHUE UX
U1 Cy1e0HO-XMMHMUYECKOT0 aHain3a. PeakTuBbI, Jaromye BETHbIE peakluu, UX COCTaB, TEXHUKA
MPOBEAEHUS PEAKLIUMN.

19. CamununoBas 1 OeH30MHAsI KHCIOTHI. XapaKTepUCTHKA, TOKCHIHOCTh. Peakiuu oOHapy-
KEHUSI.

20. Aunkamouapl - MPOU3BOAHBIC MUPUIWNHA W MHICPUINHA: HUKOTHH, aHAa0a3WH, MaxukKap-
nuH. XapakTepucTtuka. Peakunnu oOHapyKeHHs.

21. Ankamounsl - IpOU3BOJHBIE TPOMAHA: aTPONUH, CKOMOJIAMUH, KOKalH. XapaKTepUCTHKA.
Peakuun oOHapyxeHus.

22. TlpousBonHbie 6apOMTYpPOBOI KHCIOTH: OapOuTai, GpenodapouTan, 6apdbammi, OyTodap-
ouran, 6en3onan. XapaktepucTtuka. Peakunu oOHapyKeHHUS.

23. Ankamounpl — MPOU3BOJHBIE MypHHA: KOPeuH, TeoOpoMHH. XapaKTepucTuka. Peakiuu
oOHapyKeHUS.

24. Tlpow3BOIHBIC MM-aMUHOOECH30MHON KHUCIOTHI: HOBOKaWH, HOBOKaMHAMHUJ. XapaKTEPUCTH-
ka. Peakuiuu oOHapyKeHHUs.

25. Aunkamouzbl - TPOW3BOIHBIC HHJIONA: CTPUXHUH. XapaKTepucTuka. Peakmum oOHApYKe-
HUSL

26. TlpousBoaHbie eHOTHA3WHA: aMUHA3HMH, JUIPA3UH, TPUPTA3UH, THOPUIA3UH. CBS3b XH-
MUYECKUX CBOMCTB C METOJAMHU aHaIM3a 3TUX COECOUHEHUN. Peakuuy HOMJIMHHOCTH: OOLIME U
OTJIMYUTEIIbHBIE.

27. TlpousBoausbie 1,4-0eH30AMa3UIIMHA: TUA3€IIaM, OKCa3enaM, HUTpa3enaM, XJI0para3ernok-
cull. Xapakrepuctuka. CXxeMbl HCCIIeI0BaHUS 10 HATUBHBIM BeIlleCTBaM U O0eH30()eH OHaM.

28. Omnmatsl: MOpGUH, KOJEHUH, T€POUH; BELIECTBA, COMYTCTBYIOIIME alKaJIOuIaM Omnus. Xa-
pakTepructuka. OCoOEHHOCTH aHaJIN3A.

0) HIEPEYEHbB BOITPOCOB K 9K3AMEHY

1. «Mertaummueckue sab». Poib MerannoB B kuBoM opranusme. [loHaTue 00 3cceHIMANbHbIX,
YCIIOBHO-3CCEHIIMAIIBHBIX U TOKCUYECKUX MeTaax. [IpuMepsl.

2. «Meramnmueckue sap». Pacnpenenenne «MeTalIMYEeCKuX 410B» B opranusmMe. PenenropHas
cBs13b. Bo3MoOXkHBIE mpeBpaleHus. MecTo jokanu3aluuu (JeNOHUPOBAHKE) B 3aBUCHUMOCTH OT
XapaKkTepa OTpaBiIeHHs (OCTPOE U XPOHUUECKOE OTPABJICHUE).

3. MeToabl KOIMYECTBEHHOTO OINPEEICHNs «METAJUIMYECKUX S0B» B OuomMarepuasie. YeM BbI-
3BaHa HEOOXOAMMOCTb IPOBEACHMSI TAKOI'O POJia UCCIIEI0BAHUS.

4. IpoOHbIl MeTOo/ aHaNIM3a Ha «METAJUIMYECKUE SAAbD» U MbIIIbIK. OpraHuueckre peareHTbl B
TPOOHOM METOIE aHAJIH3A.

5. OU3UKO-XUMUYECKHE METOABl UCCIEN0BAaHUS, IPUMEHSAEMBIE B XUMHUKO-TOKCHUKOJIOTHYECKOM
aHaJIM3€ «METaJUIMYECKUX S10B». ATOMHO-aJCOpOLIMOHHAs CHEKTPOCKOIHUS, (OTOKOJIOPUMET-
pusi.

6. «Jleryumne saap1» U UX TOKCHYHOCTh. TOKCHKOIMHAMMKA U TOKCUKOKMHETHKA <«JIETYUHX SIJIOBY.
7. XapakTepucTuKa METOJIOB M30JIMPOBAHUS «ICTYYHX SIIOB» B 3aBHCHUMOCTH OT BHJa O0BEKTa
(oprassl Tpyna, OMOXHUIKOCTH) U CBOMCTB aHAIU3UPYEMBIX BEIIECTB.

8. I'a3oBasg xpomartorpadus Kak COBPEMEHHBIH BBICOKOI(PPEKTUBHBIA METOH OOHApYXKEHHS U
OTIpENIETICHUS «IETYUUX SITOBY.

dopma A Crpanuna 69 u3 76



MuHHCTEPCTBO HAYKH U BhICIIETO 0Opa3oBanust PO

o o Dopma
VI1bIHOBCKUIi roCy1apCTBEHHbIH YHHUBEPCUTET

@ - PabGouas nmporpamMMa JUCHHIUIAHBI

9. O0mMii XUMUKO-TOKCUKOJIOTHYECKHI aHaIN3 Ha «IeTy4due siap». Cxema McClieJoOBaHus v C-
THLIATOB. MeTo/ibl 0OHAPY)KEHUSI M ONIPEICIICHUS.

10. SnoBuThle amKuUITanOreHUAB! (XJIOPOGOpPM, XJIOPANTUAPAT, YETHIPEXXIOPUCTBIA YTIIepo,
TUXJIOpITaH). TOKCHKOJIOrMYECKOEe 3HAYEHHE, METa0O0JIM3M, peakIuu OOHapyKeHHs. XUMH3M
peakiui.

11. Tokcukonornueckoe 3Ha4eHHE aIbJeruI0B U KeTOHOB. CriocoObl M30JIMPOBaHUS U OOHApP Y-
YKEHUS B JUCTHIUIATE aJibJAETUIOB U KETOHOB: (DOpMasbIeT I, alleTOH.

12. YkcycHast KuCI0Ta, TOKCUKOJIOrHuecKkoe 3HaueHne. CrnocoObl U30JUpOBaHUs U OOHapYX e-
HUS B TUCTUILIATE.

13. Tokcukonoruueckoe 3Ha4YeHHEe METUIIOBOT'0, STUJIOBOTO U M30aMHJIOBOTO cnupToB. M3omu-
poBaHue, Cyas0a B opranusmMe. Mnentudpukanus.

14. Otunenrnukonb. OcoOEHHOCTH TOKCHYECKOro NEHCTBUS HATUBHON MOJIEKYJbI U METa0OoIH-
TOB. OCOOEHHOCTH U30JIMPOBAHMS, UACHTU PUKAITHH.

15. AnkorossHO€ ONbsSHEHUE U MTPoOJIeMa ero dKCrepTH3bl. TOKCUKOKUHETHKA 3TUIIOBOTO CITH -
Ta. KonnuecTBeHHast IMarHOCTUKA OIbsIHEHUS.

16. OO6miast xapaKTepUCTHKA SIOBUTHIX U CHIHLHOCHCTBYIOIINX BEIIECTB, U30JIUPYEMBIX U3 O O-
JIOTUYECKUX OOBEKTOB MOJSIPHBIMH pacTBOpUTENsIMU. OOIIMe W YacTHBIE METOJBI U UX IIPHUM e-
HEHUeE.

17. CoBpeMeHHbBIE METOJIbI U30JIMPOBAHUS SOBUTHIX BEIIECTB MOJIKHCICHHBIM COIUPTOM U O~
KHUCIIEHHOH BOOM. IX 0COOCHHOCTH, TPEUMYIIECTBA, HEIOCTATKH.

18. Meroa u30MpoBaHUsl SIOBUTHIX BEIIECTB MOJKUCICHHON BOAOW. BiusHue Ha cTeneHb n3-
BJICYEHUS BEIIECTB M3MEIbUCHHOCTH 00BheKTa (Me4eHb, MOYKU | Ap.), pH cpembl, sKcTparenTa u
npupoibl KUcioThI. [locnenoBaTenbHOCTD TPOBEAEHUS U30MpoBaHus. Cxema MeToja.

19. Ha kakue aBe OOMNbIIME TPYIIBI Pa3AeNsioTCsS BEHIECTBA IOCIEIOBATEIBHON dKCTPaKIIUEH
BBITSDKKHM M3 OMOJOTHMYECKOro MaTeprajia OpraHMYecKuM pacTtBoputeneM (3pupoM uim XIopo-
¢dopmom) ipu pH 2-2,5 u pH 9-10?

20. Kak Biuser pH cpenbl 1 pupo/ia OpraHu4ecKoro pacTBOpUTEN Ha MOJHOTY 3KCTparupona-
HUS OT/ICIHHBIX BEIIECTB?

21. BemecTBa 3KCTparupyemble OpraHM4eckUM PacTBOPUTENEM U3 Kucioro pactsopa. OOmue
CBOMCTBA BEILIECTB.

22. BemecTtBa 3KCTparupyemMble OpraHMYECKUM pacTBOPUTENEM U3 LIEJOYHOro pactsopa. OO0-
II1€ CBOWCTBA BEIIECTB.

23. dakropsl, onpenenstomue 3GHEeKTUBHOCTh U3BJICUEHUS JIEKAPCTBEHHBIX COCAMHEHHM W3
Ouonornueckux o0BEKTOB Ha Pa3IMYHBIX dTamax dKCTPaKUUU. XapakTep o0BbeKTa, Crmocod ero
u3MenbueHus, pH, ¢pu3nko-xuMuyeckue CBOMCTBA 3KCTPareHToB (ruapoduibHble, aMpupuiIb-
HBIC, TUITO(HIBHBIC).

24. BemecTBa, U30JMpyEMble OPraHUYECKUMH pacTBopuTelsiMu. Snoxumukatel. Knaccuduka-
nus

25. ®ocdooprannueckue coequHenus (ximopodoc, meradoc, quxiodoc, kapdbodoc).

26. Xn0popraHu4eCcKre MeCTULUIBI (TeKCaXJIOPIUKIIOT€KCaH, TeTaxJiop)

27.Cxembl uccnenoanus ouomarepuana Ha ®OCs (TCX-ckpuauar @OCoB).

28. Onpenenenue KapOOKCUTEMOrno0MHa B KPOBU. TOKCHKOJIOTUYECKOE 3HAUYECHUE OKUCH yTIIe-
pona

29. OrtpaBnenuss rpubamu. JledeHue orpaBieHuit Tpudbamu, MeTaboIM3M. XHMHKO-
TOKCUKOJIOTUYECKUN aHAN3.
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10 CAMOCTOSATEJBHASA PABOTA OBYYAIOIIUXCSA

Conepxanue, TpeOOBaHHS, YCIOBUS WU TMOPSJIOK OPraHU3AlMA CaMOCTOSTEILHOM
paboThl OOydYAOIIUXCS ¢ ydeToM (OpMBI OOyUCHHUS OMPEACTseTCS B COOTBETCTBUH C
«[TonoxxennuemM 00 OpraHU3allMA CAMOCTOSTEILHON PaOOTHl 00YUJaIOIIUXCS», YTBEPKICH-
HBbIM YueHbIM coBeToM Yal'Y (mporokon Ne 8/268 ot 26.03.19 1.).

dopma 00yUueHHs: OUHAS.

HazBanmue pa3aesioB 1 TeM Buna camocrosiTeqibHOl padoThI Oo0beM B ®opMa KOH-
yacax TpoJist
Tema 1. Benenue. Xumuko- | Ilpopaborka yueOHOro marepuana c Hc- TECTHPOBAHHE
TOKCHKOJIOTUYECKUH aHAIN3. | TTOJh30BaHUEM pecypcoB yueOHO- BO BpEMs ayIH-
OCHOBHBIE HAaIIPaBJICHUSI. METOAWYECKOr0 W MH(POPMAMOHHOTO
OpraHu3anys NpoBeIcHus. | 00€CIedeH s JUCIUILIMHBL. TOpHBIX  SaHi-
cyneOHO-XxuMHu4eckoi u cy- | IloaroroBka k ycTHOMY Ompocy. 2 TUH; BKJIIOYCHHC
JneOHO-METUIIMHCKON JKC- [lonroroBka k ciaue 3adera. BOIIPOCOB ~ KOH-
reptusbl B PO TPONBHBIX  pa-
00T, Ha 3a4eTe
Tema 2. buoxumudeckas [IpopaboTka ydeOHOro Marepualia ¢ WC- BBIOOPOYHASI
TOKCHUKOJOTUS. TOKCUKOKH- | MOJIb30BaHUEM pecypcoB yuebHO- MIPOBEPKa BO
Heruka. buorpanchopmanys | METOMMYECKOT0 H  MH(POPMAMOHHOTO BpeMs ayJUTOp-
TOKCHYECKHX BEIIECTB o0ecreYeHus U CIUTIIIMHBL. 4 HBIX 3aHSTHIA;
IToaroroBka K yCTHOMY OIIPOCY. BKJIFOUYEHHE BO-
[loaroroBka k caaue 3ayera. IIPOCOB KOH-
TPOJILHBIX pa-
00T, Ha 3adeTe
Tewma 3. Xumuko- IIpopaboTka ydeObHOTO Marepmaia C HC- BEIOOpOYHAS
TOKCHKOJIOTUYECKUH aHAIN3 | MOJb30BaHUEM pecypcoB yueOHO- IPOBEPKA BO
(cyneOHO-XMMHUYECKUIT) HA METOANYECKOTO0 W WH(POPMAIMOHHOTO BpeMsi ayIuTop-
TPy BELIECTB, U30JIMpye- | 00ECIIeUeHuUs AU CIUTIIIMHBL. 4 HBIX 3aHSTHH;
MBIX 3KCTPaKIUEH U copo- [ToaroroBka K yCTHOMY OITPOCY. BKITIOUEHHE BO-
uueil. JlekapcTBeHHBIE Be- ITogroroBka k caade 3adera. MPOCOB KOH-
IIECTBA. TPOJILHBIX pa-
00T, Ha 3a4eTe
Tewma 4. Ananutuueckas - | [Ipopaborka yueOHOro marepuana C HC- BBIOOPOYHASI
arHOCTHKA OCTPBIX OTpaBJie- | TMOJb30BAaHHEM pecypcoB yueOHO- MIPOBEPKa BO
HUI JIeKapCTBEHHBIMH BEllle- | METOAMYECKOr0 M HMH(OPMALMOHHOTO BpeMs1 ayAuTOp-
CTBaMH. o0ecredYeHus AU CHUTIIIMHBL. 2 HBIX 3aHSTH;
IToaroroBka K yCTHOMY OIIpOCY. BKJIIOUEHHE BO-
[loaroroBka k caaue 3ayera. IIPOCOB KOH-
TPOJILHBIX pa-
00T, Ha 3a4eTe
Tema 5. Ananutnyeckas nu- | [IpopaboTka yueOHOrO Marepuana C ¥c- BEIOOpOYHAS
ArHOCTHKA HAPKOTHUYECKUX M | TIOIb30BAaHHEM pecypcoB yuebHO- MIPOBEPKa BO
JIPYTUX OJTypPMaHUBAIOIIUX METOANYECKOTO0 W MH(POPMAIMOHHOTO BpeMsi ayAuTOp-
BEILLECTB o0ecredyeHus AUCLUIIIMHBL. 2 HBIX 3aHSTHUH;
[ToaroroBka K yCTHOMY OIPOCY. BKITIOUEHHE BO-
[lonroroBka k crade 3adera. IIPOCOB KOH-
TPOJILHBIX pa-
00T, Ha 3a4eTe
Tema 6. Xumuko- [IpopaboTka ydeOHOro Marepuaia C HC- BBIOOPOYHASI
TOKCHUKOJIOTUYECKUH aHAINU3 | MOJb30BAHUEM pecypcoB yueOHO- 4 IIPOBEPKa BO
BEILICCTB, U30JIUPYEMBIX KC- | METOAUYECKOTO0 W HH(POPMAIMOHHOI'O BpeMs ayIUTOP-

Tpakueil. [lecTunmael

obecreueHust JUCHUIIIINHBI.

HBIX 3aHSTUH;
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[TonroroBka K yCTHOMY OITPOCY. BKJTFOUEHHE BO-
ITonroroBka k ciade 3adera. MIPOCOB KOH-
TPOJBHBIX pa-
00T, Ha 3a4eTe
Tema 7. Xumuko- IIpopaboTka ydeObHOTO Marepmaia C HC- BEIOOpOYHAS
TOKCHUKOJIOTUYCCKUI aHAIN3 | TIOJb30BaHUEM pecypcoB y4eOHO- IPOBEPKA BO
BEIIIECTB, N30JIUPYEMbIX METOANYECKOr0 U WH(POPMAIMOHHOTO BpeMsi ayUTOp-
nuctuunuen. «Jleryauey» oOecredeHus: JUCIUTIINHBI. HBIX 3aHSTHIH;
SIJTBI. [TonroroBka K yCTHOMY OITPOCY. 10 BKJIIOUCHUE BO-
ITonroroBka k caaue 3adera. IIPOCOB KOH-
TPOJIBHBIX pa-
0oT, Ha 3K3aMe-
HE
Tema 8. Xumuko- IIpopaboTka yueObHOrO Marepwaiia C HC- BEIOOpOYHAS
TOKCHKOJIOTHYECKUI aHAIN3 | TIOJIh30BaHHEM pecypcoB yueOHO- IIPOBEpPKA BO
BEIIECTB, N30JIUPYEMbIX MU- | METOAMYECKOTO W  HMH(POPMAIMOHHOTO BpeMs ayUTOp-
Hepamm3anuei. «Merayuum- o0ecredeHus IUCIUTIIAHBL. HBIX 3aHSTUH;
YECKUE SJIBI [lonroroBka K yCTHOMY OITPOCY. 24 BKJIFOUCHHE BO-
[lonroroBka K ciave 3K3aMeHa. MIPOCOB KOH-
TPOJIBHBIX pa-
0oT, Ha 3K3aMe-
HE
Tewma 9. Xumuko- [IpopaboTka y4eOHOro Marepuanma ¢ WC- BEIOOpOYHAS
TOKCHUKOJIOTHYECKUI aHAJIN3 | TMOJIb30BaHUEM pecypcoB y4eOHO- MIPOBEPKa BO
BEILECTB, U30JIUPYEMBIX Me- | METOAMYECKOTO W  HH(POPMAIMOHHOTO BpeMs ayIUTOp-
TOJIOM JTaJn3a. obecriedeHust qUCIUTIIINHEL. HBIX 3aHSITHI;
IlonroroBka K yCTHOMY OIPOCY. 10 BKJIIOYEHHE BO-
ITonroroBka K cpadye dK3aMeHa. IIPOCOB KOH-
TPOJIBHBIX pa-
00T, Ha DK3aMe-
HE
Tema 10. Xumuko- [IpopaboTka y4ueOHOro mMarepuana ¢ HcC- BBIOOpOYHAs
TOKCHUKOJIOTUYCCKUI aHaIM3 | TOJb30BaHHEM pecypcoB y4eOHO- IPOBEPKA BO
BEINECTB, TPEOYIOIINX OCO- METOJIMYECKOT0 ¥ WH(GOPMAIIMOHHOTO BpeMs ayUTOp-
OBIX METOJIOB H30JIMPOBA- o0ecreYeHust TUCIUTIIAHBIL. HBIX 3aHSTHI;
Hust. CoenuHeHUS QTOpA. IToaroToBKa K YCTHOMY OIIPOCY. 10 BKJIFOUEHHE BO-

AHanu3 BelecTB, HE Tpe-
OYIOIIMX 0COOBIX METOJIOB
n3onupoBanus. Bpennsie
napsl ¥ raszel. OKcup yrie-
pona

HO,I[FOTOBKa K ¢caadyc 3K3aMCHaA.

MPOCOB KOH-
TPOJIBHBIX pa-
00T, Ha DK3aMe-
HE
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11 YYEBHO-METOAUYECKOE U UH®OOPMALIUOHHOE OBECIIEYEHUE-
JAUCHUIIJINHBI

a) Cniucok peKkoMeHyeMoil JJuTepaTypsbl
OcHoBHAaA :

1. IMTaBmoBa, O. H. Tokcukonoruueckas xumus. Yactp 1. @apmarius : KOHCIEKT JICKIUH /
O. H. ITaBnoBa, A. A. KynpsimoBa. — Camapa : PEABU3, 2013. — 237 c. — ISBN 2227-8397.
— TexkcT : anexTpoHHbIH // DnekTponHo-0ubmmoTeunas cuctema [PR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/19320.html

2. Epemun C.A., Tokcukonoruueckas xumus. AHAJTUTHYECKAs Tokcukosorus . yaeOHHUK / Epe-
muH C.A., Kanerun I'.U., Kanetuna H.U. u ap. Ilox pexn. P.Y. Xa6puesa, H.W. Kanerunoii - M.

: I'DOTAP-Meana, 2010. - 752 c - ISBN 978-5-9704-1537-5 - Tekct : anekrponnsiii // 9bC

"KOHchILTaHT cryaeHra" : [calT]. - URL
http://www.studentlibrary. ru/book/lSBN9785970415375 html

3. Ilnerenéra T.B., Tokcukonoruueckas xumus / "[InereneBa T.B., Ceipoemkun A.B., Mak-
cumoBa T.B.; [Tox pen. T.B. Ilnetenépoit" - M. : TDOTAP-Menua, 2013 -512 c. - ISBN 978 -5-
9704-2635-7 - Texkcr : anekrponnbii / OBC "Koncynbrant crymenta" : [cait]. - URL :
http://www.studentlibrary.ru/book/ISBN9785970426357.html

JlonosHUTEIBHAA

4. Hemepemmuna, O. H. O0mue Bompockl TOKCUKOJIOTHYECKONH XumMuu. Moayib 1 : yueo-
HOE TI0cO0Me K CEeMUHApPCKUM U JTaOOPaTOPHO-TIPAKTUYECKUM 3aHATHAM MO TOKCHKOJIOTHYECKOM
xumun. s crynentoB cnenuanbHocTH 060108.65 — dapmanus (8 cemectp) / O. H. Hemepe-
muHa ; o penakmueir A. A. HukonopoB. — OpenOypr : OpeHOyprckasi rocy1apCTBEHHAs Me-
munuHcekas akangemus, 2013. — 81 ¢. — ISBN 2227-8397. — Tekct : anekTpoHHBIH // Dnek-
TPOHHO-OMOIMOTEUHAS cucreMa IPR BOOKS : [caiiT]. — URL:
http://www.iprbookshop.ru/54287.html

5. COOpHHK TECTOB ITO TOKCHKOJIOrHYeckor xumuu / A. A. JluteuH, M. B. benosa, A. M.
Bnacos [u ap.] ; mon penakiueii I'. B. Pamenckoit. — M. : JlaGoparopus 3nanuit, 2019. — 186
c. — ISBN 978-5-00101-617-5. — TekcT : 2JIEKTpOHHBIH // DJIEKTPOHHO-OMOIMOTEUHAS CUCTE-
Mma IPR BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/88969.html

6. Hemepemmnua, O. H. TOKCHKONIOTHYECKH Ba)KHBIE BEIIECTBA H30IUPYEMbIE METOJIOM
JUCTUIUISIIMUA. Moaynb 2 : yuyeOHOe mocoOue K CEeMMHApCKUM U JIAOOpaTOPHO-NPAaKTUYECKUM
3aHATUSAM MO0 TOKCHKOJOTMYECKONM XMMMHM JUIsl CTyAeHTOB crnenuanbHoctd 060108.65 — dapma-
mus / O. H. Hemepemmna ; mox penakmueir A. A. HukonopoB. — OpenOypr : OpeHOyprckas
rocyaapcTBeHHas MequinHckas akagemus, 2014, — 82 ¢. — ISBN 2227-8397. — Tekcr : a1ek-
TPOHHBIH // DnekTpoHHO-OMOMMoTeunass cuctema IPR  BOOKS : [caiir]. — URL:
http://www.iprbookshop.ru/54313.html

7. ApzamacueB A.Il., TCX-CKpUHUHI TOKCHKOJIOTUYECKH 3HAYUMBIX COEIUHEHHH, U30-
JUpPYEeMBbIX 3KCTpakuued u copOuueil : yuedbnoe nocobue / Ilox pen. A.Il. ApzamacueBa - M. :
I'DOTAP-Menua, 2010. - 240 c. - ISBN 978-5-9704-1144-5 - Tekcr : anekrponnbiii // 3BC
"KoncynpTant cryaeHTa" : [caitT]. - URL:
http://www.studentlibrary. ru/book/lSBN9785970411445 html
yueOHO-MeToAuYecKas

1. Toxcukomoru4ecKas XUMUs: METOAUYECKUAE YKa3aHUs ISl CAMOCTOSTEILHON padOThI
crynenToB crnenuanbHoctd 33.05.01 ®@apmanus (cocraBurens: lpons O.10.) (U3xanue ytBep-
xj1eHo pereHneM Yuenoro copera MMOudK nportokon 10/210 ot 19.06.2019).

dopma A Crpanuna 73 u3 76


http://www.iprbookshop.ru/19320.html
http://www.studentlibrary.ru/book/ISBN9785970415375.html
http://www.studentlibrary.ru/book/ISBN9785970426357.html
http://www.iprbookshop.ru/54287.html
http://www.iprbookshop.ru/88969.html
http://www.iprbookshop.ru/54313.html
http://www.studentlibrary.ru/book/ISBN9785970411445.html

MuHHCTEPCTBO HAYKH U BhICIIETO 0Opa3oBanust PO

o o Dopma
VIbSHOBCKMII TOCYAapPCTBEHHbIH YHUBEPCUTET

@ - PabGouas nmporpamMMa JUCHHIUIAHBI

Do, SedeesSisge oor O Cpprbpid (o
PBUO

JlomKHOCTB COTPYAHIKA HAYUHONDHONTHOTCRN

noamnu Jara
0) mpo-
rpaMMHOe o0ecreyeHmne
1. Microsoft Office
2. OC Windows Professional

3. Awxturaruar BY3

B) [IpodeccuonanbHbie 6a3bl JTAHHBIX, HHPOPMALUOHHO-CIIPABOYHbBIE CHCTEMBbI

4. 1PRbooks [DnekTpoHHBIN pecypc]: 3JIeKTpOHHO-OMOIMOTEeUHast cuctema / rpymmna
kommanuii AW [lu DOp Meauwa . - Dnektpod. gaH. - Capatos, [2019]. - Pexum noctyna:
http://www.iprbookshop.ru.

5. FOPAUT [DnekTpoHHbI pecypc]: 31eKTpoHHO-OuOmMoTeunas cuctema /| OOO
DnexTpoHHOE M3aaTenbctBo FOPAMT. - Dnextpon. man. — Mocksa, [2019]. - Pexum moctyna:
https://www.biblio-online.ru.

6. KoHcyabTaHT cTyaeHTa [DJIEKTPOHHBIH pecypc|: 3JIEKTPOHHO-OMOIMOTEYHAs CHC-
tema / OOO Iloautexpecypc. - DnektpoH. aaH. — Mocksa, [2019]. - Pexum poctyma:
http://www.studentlibrary.ru/pages/catalogue.html.

7. KoncynbrantIlitoc [DnekTpoHHBIM pecypc]: copaBodHas IpaBoBas CHCTEMA.
/Kommanus «Koucynprant [Limocy - Dnektpon. naH. - Mocka : KoncynerantlLtoc, [2019].

8. ba3a naHHBIX mepuoaMYecKMX W3JaHUIl [DJIEKTPOHHBIH pecypc] : AIEKTPOHHbIE
KYpHAJIBI / OO0 UBUC. - DnektpoH. nmaH. - Mocksa, [2019]. - Pexum nocryna:
https://dlib.eastview.com/browse/udb/12.

9. HauuoHajdbHas 3JeKTPOHHAas OUOJHMOTeKA [DIEKTPOHHBINA pecypc]: NEKTPOHHAS
oubnmoreka. - DJIeKTPoH. naH. — MockBa, [2019]. - Pexxum noctyna: https://H30.pd.

10. DnexTponHas 6ud.auorexka auccepraumii PI'b [DnexTpoHHBIH pecypc]: 3MeKTpoH-
Has 6ubmmoreka /| ®I'BY PI'B. - Dmektpon. man. — Mocksa, [2019]. - Pexum mpocryma:
https://dvs.rsl.ru.

11. ®enepanbubie HHGOPMALMOHHO-00pa3oBaTebHbIE MOPTAJIbI:

WNudopmanuonnas cucrema ExnHoe okHO ocTymna K 0o0pa3oBaTeNbHBIM pecypcam. Pexum goc-
tyma: http://window.edu.ru
denepansHblii moptan Poccuiickoe oopazopanue. Pexxum noctyna: http://www.edu.ru

12. O6pa3oBarebublie pecypesl Yal'y:

DnekTponHas oubmoreka Yiul'Y. Pexum noctyna : http://lib.ulsu.ru/MegaPro/Web
Oo6pazoBatenbubiii mopran Yal' Y. Pexum gocryna : http://edu.ulsu.ru

CornacosaHo: _ v e
ey lar D lobrycbe 451 /)7 )t
JlomKHOCTb coTpyaHuka YUTuT [)710) Wi NOAMNHKChH nara
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10 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE HAYYHO-
HCCJEJOBATEJbCKOM PABOTHI

YuebHast ayautopust 212 ans mpoBeneHus JEKIUH, TPYNIOBBIX W HHAWBHIYaIbHBIX
KOHCYJIbTAIlMi, TEKYIIIEro KOHTPOIS M MPOMEXYTOYHOH arrecTanuu (C HaOOpoM JAEMOHCTpa-
IIMOHHOTO 00OpYAOBaHUS Ui OOecredeHns] TEMAaTUIeCKUX HILTFOCTPAlUid B COOTBETCTBUU C
paboueil mporpaMMoil TUCHUIIIMHBI). [loMenienre yKOMIJIEKTOBAHO CIEIHATN3UPOBAHHON
MeOenblo Ha 24 1MOoCaJOYHBIX MECT U TEXHHYECKHUMH CPEIICTBAMH: 3KpaH HACTEHHBIH, IOCKa
aynutopHas. Pabouee mecto npenogasarens, WI-FI, uatepuer. [Tnomans 42,93 kB.M.

VYuebnas aynutopust 216 s mpoBeneHus, 3aHATHH 1a00paTOPHOTO TUIIA, TPYIIIOBBIX U
WHAVNBUAYATBHBIX KOHCYJIBTAIUN, TEKYIIIETO KOHTPOJISI M TPOMEXKYTOUHOM aTTecranuu (¢ Ha-
00pOM JIEMOHCTPAIITMOHHOTO 000PYIOBAHHUS JIJIsi 00ECIEUCHUS TEMATUICCKIX HIUTFOCTPAIUH B
COOTBETCTBHM € pabodyeil mporpaMMoil aucuuruinHel). [lomelneHne yKOMIUIEKTOBaHO CIie-
UATM3UPOBAHHON MeOenbio Ha 16 mocaJoyHBIX MECT M TEXHUYECKUMH CPEICTBAMU: SKpaH
HACTEHHBIN, JocKa ayauTopHas. Pabouee mecto npenonasarens, WI-FI, uateprer. [Tnomans
42,93 xB.M.

YdaeOHas aynuTopus sl caMOCTOsTeNbHON padoTsl cryaeHToB 230 ¢ gocrynom k DBC.
JUIsL caMocTosATeNbHOI pabotel cryaentoB, Wi-Fi ¢ nocrynom k DMOC, 3BC. KommbroTep-
HBIH KJIACC YKOMILJIEKTOBAHHBIN CIEUATU3UPOBAaHHONW MeOenbto Ha 32 MOCaJ0YHBIX MECT U
TEXHUYECKUMH cpeficTBaMu oOyueHus (16 mepcoHa bHBIX KOMIIBEOTEPOB) C JIOCTYIIOM K CETH
«HuTepuer», DUOC, OBC. ITnomans 93,51 kB.M.

YuranbHbli 3a)1 HaydHOH OMOIHOTEKH (ayauTopust 237) ¢ 30HOU ISl CAMOCTOSITEILHON
pa6oter, Wi-Fi ¢ nocrynom k DMOC, DBC. Ayauropusi yKOMITJICKTOBaHA CHEHUATN3UPOBaH-
Hol MeOenbio Ha 80 mocaouHBIX MECT U OCHAIlleHAa KOMITBIOTEPHOM TEXHUKOM € JOCTYIIOM K
cetu «uatepuer», SUOC, DBC, sxpanom u npoekropom. [Tnomans 220,39 xB.M.

11 CHEHOUAJIBHBIE YCJOBUA 1JIs1 OBYUYAIOIIUXCSA C OTPAHUYEH-
HBIMU BO3MOKHOCTAMMU 31O0POBbs (OB3) U UYHBAJIM10OB

Obyuaromuecs ¢ OB3 u uHBamuABl MPOXOASAT MPAKTUKY COBMECTHO C JIPYTUMHU oOyuaro-
IMMHUcCs (B yueOHOU IpymIie) WM UHANBUAYAIBHO (110 TUYHOMY 3asBJIEHUIO 00y4aroIIerocs).

OmnpeneneHne MeCT NPOXOXKACHUS NMPAKTUKU g oOydarommxcs ¢ OB3 u mHBanmmmoB
OCYILIECTBJISIETCSI C YUETOM COCTOSIHUS 370pOBbsl M TPEOOBAaHUI K MX JAOCTYNHOCTH Ul JaHHON
kateropun oOyuaromuxcs. [Ipu ompeneneHun MecT W ycinoBHil (C Y4ETOM HO30JOTHYECKON
TPYIIbI U TPYHIbl MHBAIMIHOCTH OOYYaroIIerocs) MpoXOXKAeHUsI yueOHOW U MPOU3BOACTBEH-
HOW MPAKTUK A7 JAHHOM KaTerOpuH JIHI] YYUTHIBAIOTCS MHAMBHUAyaIbHBIE OCOOCHHOCTH 00Y-
YaloUIMXCs, a TAKKE PEKOMEHAALNHY MEINKO-COLUAIbHON 3KCIEPTU3bl, OTPAKEHHbIE B UHIUBU-
NyajabHOM MporpaMMe peaObuIMTallui, OTHOCUTEIbHO PEKOMEHI0BAaHHBIX YCIOBUM U BUAOB TPY-
na.

[Ipu ompenenennu Mecta MpakTUKH s oOydaronuxcst ¢ OB3 u uHBaimaoB 0cod6oe BHH-
MaHHe yaensercs 0€30MacHOCTH Tpya U OCHaIIeHH0 (000pya0BaHUI0) paboyero mecrta. Pado-
9yye MeCTa Ha MPaKTHKY MPEJOCTaBISAIOTCS MPO(UILHONW OpraHu3anueld B COOTBETCTBHU CO
CIIEAYIOIUMH TPEOOBAHUSIMHU:

— a4 odyyarommxcs ¢ OB3 u MHBaIMI0B 10 3PEHHUI0 - CIA00BUASI LM X: OCHAIIEHUE CIie-
[IUATBHOTO pabodero MecTa OOIIMM ¥ MECTHBIM OCBEIIeHHEM, 00eCeunBaIOIIM OeCIPersITCT-
BEHHOE HAaXOXKJEHHE yKa3aHHBIM JIMLIOM CBOEro pabodero MecTa M BBIMOJHEHUE WHIUBUIYaIIb-
HOTO 33JIaHUsl; HAJIUYUE BUACOYBEINYUTENEH, T,

—  aas odyyawmuxcsa ¢ OB3 u nHBaIUA0B MO 3pPEHHIO - cJIeNbIX: OCHALICHHE CHelHallb-
HOro paboyero Mecta TU(HIOTEXHUIECKUMU OPUEHTUPAMH M YyCTPOWCTBAMHU, C BO3MOXKHOCTHIO
UCIIOJIb30BAaHUS KPYITHOTO penbe(HO-KOHTpacTHOro mpudTa u mpudTa bpaitns, akycTudecku-
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MU HaBUTAIlMOHHBIMU CpellCTBaMH, 00ecreunBaloMMU OeCHpensTCTBEHHOE HaXOXKACHUE YKa-
3aHHBIM JIMIIOM CBOEro pabouero MecTa U BbIIOJHEHHE HHIUBUYaIbHOTO 3aaHus;

—  aaq odyyarommuxcess ¢ OB3 u MHBAJIUMIOB MO COYyXy - CJa0OCJABIIIANIMAX: OCHAIICHUE
(ob6opynoBaHHe) CIENHaIBLHOrO pabovyero Mecta 3ByKOYCHUIIMBAIONICH ammapatypoi, TenedoHa-
MH JUIS C71a00CIIBIIIAIINX;

— s odyyaromuxcs ¢ OB3 n nHBAIMAOB 1O CJIYXY - IVIyXHX: OCHALIEHHE CIIEHHAIBHOIO
pabodero Mecrta BU3YalIbHBIMU HHIUKATOPAMH, PEOOPa3yIOIIMMHU 3BYKOBBIE CHTHAJBI B CBETO-
BbIE, pEUEBbIC CUTHAJIBI B TEKCTOBYIO OETYIIyIO CTPOKY, JUJIsl OECIPENsATCTBEHHOTO HaX 0K/ CHHS
yKa3aHHBIM JIMIIOM CBOETO pabO4Yero MeCTa 1 BBINOIHEHUSI HHAUBUIYaIbHOTO 3a/1aHuUS;

—  aasa obyyawmuxes ¢ OB3 u uHBanuaoB ¢ HapyumeHneM (yHKUMA ONOpPHO-
ABUIaTEJILHOIO0 ammapara: o0opyaoBaHUE, 00eCHeunBalollee pean3alnio 3PrOHOMUYECKUX
MPUHLIMIIOB (MAKCUMAJIBbHO YAOOHOE /U1 MHBAJINUJA PACHOJIOKEHUE 3JIEMEHTOB, COCTABIISIOLINX
pabouee MecTO); MEXaHU3MBbl U YCTPOWCTBA, MO3BOJISIIOLINE U3MEHITh BBICOTY U HaKJIOH pabo-
4yel MOBEPXHOCTH, IOJIOKEHUE CUAECHbS pabodyero CTyna 10 BBICOTE M HAKJIOHY, YroJl HaKJIOHA
CIIMHKHU pabodero cTyljia; OCHAIIEHHE CIeHaJIbHbIM CHICHbEM, 00ECIeynBarOIMM KOMIIeHCa-
IIUIO YCUIIUSI IPH BCTaBaHUU, CHEUATbHBIMU MPUCTOCOOJICHUSMU JUIsl YIIPABJICHUS U 0O CITyKHU-
BaHUs 3TOr0 000pPYyIOBaHUSI.

VYcioBust opraHu3alnuy U MPOXOXKACHUS MIPAKTUKHU, MOATOTOBKM OTYETHBIX MAaTEpHasIOB, IPOBE-
JICHUSI TEKYILEro KOHTPOJISI U IPOMEXKYTOUHOM aTTecTalluy MO MpaKkTHKE 00eCneurnBaoTCs B CO-
OTBETCTBUU CO CIEAYIOLIMMH TPEOOBAHUSAMU:

—  OObeM, Temn, GopMBbl BBHIOTHEHUS WHAUBUAYAILHOTO 3aJaHUS HA MEPUOJI MPAKTHKHU yC-
TaHABJIMBAIOTCS MHIMBUIYabHO JJIsI K&KJOr0 00yJaromierocs ykazaHHbIX KaTeropuil. B 3aBu-
CUMOCTH OT HO30JIOTMM MaKCHUMaJIbHO CHU)KAIOTCSl MPOTHBOIOKA3aHHbIE (3pUTENbHbIE, 3BYKO-
BbI€, MBIIIICYHBIC U JIp.) HArpy3KH.

—  VYueOHble U yuyeOHO-METOJMYECKHE MaTepuaibl MO MPAKTUKE MPEACTABISIOTCS B pa3iny-
HBIX opMax Tak, 4ToObI oOydvaronmecs ¢ OB3 1 MHBAMUABI C HAPYUICHUSIMH CIyXa MOTy4asn
nH(pOpMaII0 BU3YyaJbHO (IOKYMEHTALlMs MO MPAKTUKE MEeYaTaeTcsl YBEIMYEHHBIM IIPUPTOM;
MPEOCTaBISAIOTCA BUEOMATEpUaNbl U HATJISAHBIE MaTepUajbl MO COAEPIKAHHUIO MPAKTUKU), C
HapyUICHUSIMU 3pEHUS] — ayJualbHO (HalpUMep, C MCHOJIb30BAHUEM MPOTrpaMM-CHHTE3aTOPOB
peun) UM C MOMOIIBI0 TH()IONH(DOPMAIIMOHHBIX YCTPOMCTB.

—  @opma NpOBEAECHUS TEKYLIEro KOHTPOJISI YCIEBAEMOCTU U MPOMEXYTOYHOM aTTecTalluu
i oOydaromuxcsi ¢ OB3 v MHBaJIMJOB YCTaHABIMBAETCS C YYE€TOM HMHIUBUIYaJIbHBIX ICHXO-
¢buznyeckux ocobeHHocTel (yCTHO, MUChbMEHHO, TPH TIOMOIIM KOMITbIOTEPA, B OPME TECTUPO-
BaHuA U T.1.). [Ipu HEoOXonuMocT o0ydaromemMycs MpeaoCTaBIIseTCs JOMOJIHUTEIbHOE BpeMs
JUISL IOJITOTOBKU OTBETA U (MJIM) 3aIIUTHI OTYETA.

Pa3paborunku: noueHt O.1O. IIpons

dopma A Crpanuna 76 u3 76



MuHucTepcTBO HayKH U BhIcIIero odpasoBanus PO Dopma
VYIIbSHOBCKUI rOCyJapCTBEHHBIH YHUBEPCUTET
®-Pabouas mporpamMma Ju CIIUIUIHHBL
JIuer coranacosanus
Ne  Coaepmanne DHO apeaywomero | Hoanwes Jara

HIMCHCHMH WK
COLLAKA Ma

} | upuasraesmbii Tekcr
1 | lpuaomenne
I nBuecenue mamenenmit
B . a)Cnucok
PEKOMEHIYCMOR
aureparvpu ., 11
«YUeOHO-METOAHYECKOE
n undopsmannontoe
obecnevelne
AHCUMIUTHMLY TIPAKTHR MY
¢ opopmacHenm
OTACABHONO

| NPHACKCHHH
[Mpuaomenne
| nBrecenne wamenenui
u I,
0)lpopeccuonainmne
D3kl AaHHBIX
n. 11 «Yuebno-
METOMMECKOC
HHPOPMALHOHHOE
obecneycune

| AMCUMNAHHL/TIPAKTHKH Y
¢ OhopPMICHHEM
OTACILHOIO

| NPHAOKEHNS

-

Kageapoil, peasnsyomero
ancunmanny/srmycKatomeit

. kageapoii !

v{(bﬁl»‘(;//t'.z /A 7.

77
.

v{/ﬂ/ /q'f;;z ,//7




MuHucTepcTBO HayKH U BhIcIIero odpasoBanus PO

o o Dopma
VYIIbSHOBCKUI rOCyJapCTBEHHBIH YHUBEPCUTET

®-Pabouast mporpaMma Iy CLUIIIIHBL

CornacoBaHo:

< o~ > 4 4 o i o ' GET A
Lot [ ltliclddy e dfete - /u/{«ééﬁif-i:f/;f(za/z/w, L _// / ,% / AL

JIOMmKHOCTE COTPYAHHKA HAy$HOH ubmorex - PUO nonm{}':)( Aara

0) [IporpammHoe obecnieueHme:
e Omnepamonnas cucteMa Windows;
¢ Tlaxer oducHbIx nporpamm Microsoft Office.

B) [Ipodeccuonanbupie 6a3bl JaHHBIX, HHPOPMANMOHHO-CIIPABOYHbIE CUCTEMbI

1. DeKTPOHHO-0MOJIMOTEeYHbIE CHCTEMBbI:

IPRbooks : amekTpoHHO-OMOIHOTEYHAs CUCTeMa © caiT / rpymmna koMmmanuit A ITn
Ap Menuna. - Caparos, [2020]. — URL: http://www.iprbookshop.ru. — Pexxum mocryma: mis
3aperucTpup. nojap3opareneil. - TEKCT : 2JE€KTPOHHBIH.

FOPAMT : snextpoHHO-6mGIMOTeuHas cucTema : cailt /| OOO DieKTpoHHOE
m3natensctBo FOPAUT. — Mocksa, [2020]. - URL: https://www.biblio-online.ru. — Pesxum
JocTyna: Juisl 3aperucTpUp. MOoJab30BaTenen. - TEKCT : 2JIEKTPOHHBIN.

KoHCynbTaHT CTyAEHTa . 3JCKTPOHHO-OMOimoredHas cucrema : caidt / OOO
[Monmurexpecypc. - Mockaa, [2020]. - URL:
http://www.studentlibrary.ru/catalogue/switch_kit/x2019-128.html. — Pexum pocryma: s
3apETUCTPUP. NOJIb30BaTENE. — TEKCT : 3JIEKTPOHHBIM.

Jlanb : anekTpoHHO-OMOIMOTEeYHas cucteMa : cadt / OO0 DbC Jlawp. — CaHKT-
IMetepbypr, [2020]. — URL: https://e.lanbook.com. — Pexxum pocTyma: s 3aperucTpup.
roJTb30BaTeNneil. — TeKCT : AIeKTPOHHBIH.

Znanium.com : 3J1eKTpOHHO-OmbauoTeuHast cucrema : cadtr / OOO 3HaHUyM. -
Mocksa, [2020]. - URL: http://znanium.com. — Pexum poctyma : Uisi 3aperucTpHp.
mosib30BaTeNnei. - TeKCT : 3IeKTPOHHBIH.

Clinical Collection : xomgexuus IS MEAUUUHCKAX YHHUBEPCUTETOB, KIHHUK,
METUITUHCKHIX OuOINOTEK I EBSCOhost : [moprau]. — URL:
http://web.a.ebscohost.com/ehost/search/advanced?vid=1&sid=e3ddfb99-ala7-46dd-a6eb-
2185f3e0876a%40sessionmgr4008. — Pexxum mocTyma : Juist aBTOpU3. ToJb3oBareneid. — TekcT :
3JIEKTPOHHBIN.

2. Koncyabrantlliaroc [DnekTpoHHBINH pecypc]: cipaBodyHas npaBoBas cuctema. /000
«KoucynpranT Ilocy - DimekrpoH. aaH. - Mocksa : Koncynasrantlloioc, [2020].

3. ba3pl AaHHBIX NePHOAHMYECKHX U3JAHMIi:

Bbasza maHHBIX epHOIMYECKUX H3AHUK : 3JeKTpoHHBIE XypHansl / OO0 UBUC. -
Mockga, [2020]. — URL: https://dlib.eastview.com/browse/udb/12. — Pexum mocryma : mis
aBTOpH3. MOJb30BaTeNnel. — TEKCT | 3JeKTPOHHBIN.

eLIBRARY.RU: wnayunast anekrponHas OubOmmoreka : caiit / OOO Hayunas
DnexrponHas bubmuoreka. — Mocksa, [2020]. — URL: http://elibrary.ru. — Pexum moctymna : mis
aBTOpH3. NMOJIb30BaTeNeh. — TEKCT [ 2JEKTPOHHBIN

«Grebennikony : anekTponHas oudnuoreka / /1 I'pebennnkoB. — Mocksa, [2020]. —
URL: https://id2.action-media.ru/Personal/Products. — Pexum mocryma : JUisi aBTOPH3.
MOJIB30BaTeNe. — TEKCT | BIEKTPOHHBIM.

4, HauuoHajbHasi JJEKTPOHHAasi OMOJHOTEKA : DIIEKTPOHHAs OHOIHMOTEKa
(henepanpHas TOCy1apCcTBeHHAss MH(POPMAIMOHHASI CHUCTEMa : CaiiT / MHHHCTEPCTBO KYJIbTYpPHI
P® ; PI'b. — Mockga, [2020]. — URL: https://H36.pd. — Pexxum goctyna : Juis mojb3oBaTemneit
Hay4HOH OMOanoTexu. — TeKCT : 2JeKTPOHHBIN.
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5. SMART Imagebase 1 EBSCOhost : [mopran]. - URL.:
https://ebsco.smartimagebase.com/?TOKEN=EBSCO-
1a2ff8c552a76d8229047223a7d6dcOc&custid=s6895741. — Pexum poctyma :@ ang  aBTOpH3.

none3oBatenel. — M3o0pakenue : 3eKTPOHHBIE.

6. ®exepanbubie HHGpOPMANHOHHO-00pa3oBaATENLHBIC HOPTAILL:

6.1. Enmuoe okHO jocTyma x oOpasoBaTenbHBIM pecypcam : (exepanbHbl mopran /
yuapemutens @I AOQY IO IIPT'OIT u UT. = URL: http://window.edu.ru/. — TexcT : plIeKTpOHHBIIA.

6.2. Poccriickoe 06pa3opanue : GemepanbHelii mopran / yapegutens ®TAOY JITTO TIPI'OIT u
UT. —~ URL: hitp://www.edu.ru. — TeKCT : 3MEKTPOHHBIH.

6.3 ®eaepanbHas 3NEKTPOHHAL MeXuUMHCKas Oubnuorexa : QenepanbHas roCyXapcTBCHHASL
nH(QOpPMaIMOHHAsT cucTeMa : caiit / MuHucTrepcTBo 3xpaBooxpanenms Poccuiickoit enepanun -
Mocxksa, [2020]. — URL: http://www.femb.ru/feml.- TekcT 2neKTpOHHBIHA.

7. O6pazosarenbHblie pecypes Yal'y:

7.1. Dnextponnas Gubmmorexa Yal'y : moxyins ABUC Mera-ITPO / OO0 «Jlata Dxcrpece». —
URL: http://lib.ulsu.ru/MegaPro/Web. —~ Pexum joctyma : Ui mojb3oBarenieil  HaydHON
6ubmmorexu. ~ TEKCT : JIEKTPOHHBIH.

7.2. Obpasosarenshbiii noprant Yal'V. — URL: http://fedu.ulsu.ru. — Pexxum mocryna : ans
3aperucTp. MoJb30BaTeNel. — TeKeT : DIeKTpOHHBIHA.

1. ObpazoBaresabHble pecypesl Yal'y:
1.1.  Onexrponnas 6ubnuoreka Yil'V. Pexum nocryna: hitp://lib.ulsu.ru/MegaPro/Web.
1.2.  O6pazoparenpHbii nopran Yal Y. Pexuwm nocryna: http://fedu.ulsu.ru.
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Pexxunm nocryna: OBC Yal'V. - Tekcr : 21eKTpOHHBII.

Comaconano: ] A
Ly Sul oo pi J Ala Mefltttg O A/ %Zf/ L0/
JLITUC!

JIOMWKHOCTB COTPY/IHIKA HayqHOM DHONHOTEKN Y16} nata

. 6) IIpogheccuonanvrvie 6azvl Oannwlx, UHGOPMAYUOHHO-CRPACOYHBIE CUCTIEMbL

1. DJIeKTPOHHO-0HOIHOTEYHbIE CHCTEMBbI:

1.1. IPRbooks : anexkTpoHHO-OubIHOTEYHAs crcTeMa : caifT / rpynna komnanuii A ITu
Ap Menua. - Capatos, [2021]. — URL: http://www.iprbookshop.ru. — Pexum moctyma: ams
3aperucTpyp. Nosb3oBaTeneil. - TeKeT : AIeKTpOHHBII.

1.2. IOPAUT : smexrponno-6uGmmoreunas cuctema : caiit / 00O DIEKTPOHHOE
usnarensctso FOPAMT. — Mocksa, [2021]. - URL: https://urait.ru. — Pexxum goctyna: jyis
3apETUCTPHP. MOJIb30BaTeNeH. - TeKCT : AJIeKTPOHHBIH.

1.3. KoHCynbTaHT cTyleHTa @ SIEKTpOHHO-OMOmMoTeuHas cucrtema : caiit / OO0
[Tomurexpecype. — Mocksa, [2021]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x. —
Pesxxum noctyma: ast 3aperucTpup. mosbzoBaresel. — TeKeT : 37IeKTPOHHbII.

1.4. KoncynbranT Bpava : 3JI€KTpOHHO-OMOIHOTeuHas cuctema : caitt / OO0 Beicmras
IIKOJIa ~ OPraHM3allid W yNpaBICHHUs!  37paBooXpaHeHHeM-KOMIUIEKCHBI — MeIMIMHCKHMI
KOHCITHHI. — Mocksa, [2021]. — URL: https://www.rosmedlib.ru. — Pexum mocryna: s
3aperUCTPHP. MoJIb30BaTesed. — TeKCT @ AIeKTPOHHBIN.

1.5. Bonbias MemuumHCKas GUOIMOTEKA © IeKTPOHHO-OMOIHOTEe Has CHCTEMa : CalT /
00O Byxkan. — Tomck, [2021]. — URL: https://www.books-up.ru/rw/library/ . — Pexum nocrymna:
JUISL 3aPETUCTPUP. TT0b30BaTeNIel. — TEKCT : 3JIeKTPOHHBIIA.

1.6. Jlanb : saextponHO-OubIHOTEYHAs cuctema : caitt / OO0 DBC Jlanb. — CaHkT-
IlerepGypr, [2021]. — URL: https://e.Janbook.com. — Pexxum jocTyma: juis 3aperucTpup.
nojb3oBarenei. — Teker : AMeKTPOHHBIH.

1.7. Znanium.com :3jekTpoHHO-OnOIHOTEUHas cuctema : caiit / OO0 3uanuym. -
Mockga, [2021]. - URL: http:/znanium.com . — Pexum gocTyma : Juls 3aperucTpHp.
noJb3oBateneil. - TeKCT : ek TpOHHBIH.

1.8. ClinicalCollection : koiuleKuMs JUIs MeIUIMHCKHX YHHBEPCHTETOB, KIHHHK,
MEAMIIMHCKUX Oubimorex // EBSCOhost : [rmopra]. - URL:
http://web.b.ebscohost.com/ehost/search/advanced ?vid=1&sid=9f57a3e1-1191-414b-8763-
€978281917¢1%40sessionmgrl 02. — Pexum mocTyna : Ul aBTOpH3. TOIb30BaTesei. — Teker :
SJIEKTPOHHBIH.

1.9. Pycckuii s3bIK KaK HHOCTPAHHBIH :3JIEKTPOHHO-00PA30BATENBLHBIN PECype Juls
HHOCTPaHHBIX CTyNeHTOB : callT / OO0 Kommnanus «Ai [Tu Ap Meauay. — Caparos, [2021]. —
URL: https://ros-edu.ru. — Pexum Jocryma: st 3aperncTpup. mofbp3osateneif. — Tekcr
IJIEKTPOHHBIMH.

2. Koncymprantllimoc [Dnexrponnsiii pecypce]: cnpaounas npasosas cuctema. /000
«Koncynpsrant ITmoe» - Dnexrpon. aan. - Mocksa :Koucynsrantllmoc, [2021].

3. ba3bl JaHHBIX EPHOAHYECKHX H3IAHUIT:

3.1. basza aHHBIX TIEPHOIMYECKHUX H3IAHUH : dJeKTpoHHble KypHansl / OO0 UBUC. -
Mocksa, [2021]. — URL: https:/dlib.castviev.com/browse/udb/12. — Pexum mocTyma : s
ABTOPH3. MoJIb30BarTesel. — TeKkcT : JeKTPOHHBII.

3.2. eLIBRARY.RU: Hnayunast onektpoHHas Oubimumoreka : caiit / OOO Hayunas
Onextponnas bubnnoreka. — Mocksa, [2021]. — URL: http://elibrary.ru. — Pesxum goctyna : st
aBTOPH3. 10JIb30BaTeNel. — TeKeT @ AeKTPOHHBIH

3.3. «Grebennikony : anexrponnas 6ubmuorexa / ]I I'pebernnkon. — Mocksa, [2021]. —
URL:  https://id2.action-media.ru/Personal/Products. — Pesxxum foctynma : /s aBTOPH3.
nosb3oBarenei. — Texcr : aNeKTPOHHBIH. ¢

4. HaumonaibHasi HJeKTPOHHAsi OuOJHOTEKAa : OJEKTPOHHAs OMOJIHOTEKA
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denepanbian rocyaapcTECHHAR NHPOPMAIOHHAR cNCTeMa @ caift / MUHHCTEPCTRO KVIBTYPH
P® ; PI'b. — Mockaa, [2021]. — URL: hitps:/u30.pp. — Pewum gectyna @ s nonszoparceici
HayuHoi GudaHoTeRy, ~ TERCT | WICKTPOHHBIH.

5. SMARTImagebase EBSCOhost ; [nopran]. - URL:
htips:ebscosmartimagebase.com/ 7 TOKEN-EBSCO-
1a2ff8c55aa76d48229047223a7d6deOe&onustid=s689574], ~ PekuM A0CTYNR | JUIA aBTOPHI,

noassosateneit. — Hiobpamenne : 2eKTpoHHLIC,

6. @eacpainsubie MHGOPMANTHOHHO-0DPAIOBATEALHLIC TOPTAILL:

6.1. Eausoe OXHO JOCTYIA K _ODpajoparedbilM pecypcaM | deaepansnmit nopran /
yvapeantens GIAOY JUIO LIPFOIl v MT. - URL: htp/window.eduru/ . — Texer
ANEKTPOHHBIH,

6.2. Poceniickoe ofpazonanne : denepanbibift nopran / yupenwrens ®IAOY MO
HPTOIT 1 MUT. ~ URL: hup:/www.edu.ru, — Teker @ aiekTpoHHEIii.

7. Odpasosareasnsie peeypest Yal'y:

7.1. Daexrponnas tndamorexa Yal'y : moayims ABHC Mera-T1TPO / 000 «Jlara Ixenpeccy, -
URL: hup:/libulsuruMegaPro/Web. — Pewum 1octvna © 118 nobs308arcicit HaysHOoi
OHOIHOTERH. — TEKCT | MEKTPOHHBII.
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