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1 IEJIb U 3AJAYU OCBOEHMS JUCLUILINHbI

[eabio ocBoOeHNUS TUCHUILIUHBI - (DOpMHUpPOBAHUE KOMIETCHIIMA 1O CUCTEMHBIM (pyHIaMEH-
TaJbHBIM 3HAHUSAM, YMEHHUSIM M HaBBIKAM, HEOOXOIUMBIM JIJISl TIOCTEAYIOIICH MPaKTHIECKOH Jie-
ATEIHLHOCTU TPOBU30PA: BEIOOP 0OBEKTA MCCICIOBAHUS U CIIOCO0A BBIJCICHUS, OYUCTKU, OOHA-
PY)XEHUS U KOJUYECTBEHHOI'O ONpPEACICHHUS AIOBUTHIX U CHJIbHOJACHCTBYIOIIMX BEIIECTB, a TaK-
e TIPOJYKTOB HMX MPEBpaIlIeHUs B 00BEKTaX OWMOIIOTMYECKOTO MPOUCXOXKICHUS, a TAaKKe B
OKPYKaIOIIMX YeJIOBEKa CpeJie U MpeaMeTax.

3agauyn 0CBOEHHS JUCIHUILIUHBI.

- NpUOOpPETCHHE 3HAHWK MO0 OOIIMM TPaBUIIAM MIPOBEACHUS CYACOHO-XUMUYECKON dKCIIEp-
TU3bl U XUMHUKO-TOKCHUKOJIOTHYECKOTO aHaJIM3a C JIMArHOCTHMYECKOM IIebl0, MpaBaM U
00S13aHHOCTSIM CyJeOHO-MEIUIIMHCKUX JKCIEPTOB CyAeOHO-XMMHYECKUX OTJEICHUN,
Bpayeil J1abOpaHTOB XWMHKO-TOKCHKOJIOTHYECKUX JIA00paTOpHii, OCOOCHHOCTSIM TOKCH-
KOKMHETHUKH XUMHUYECKUX COCJAMHEHUM, BOIMPOCAM BCACBIBAHUSI, PACIpEEICHUS MO Op-
raHaMm M TKaHSM, CBS3BIBaHUS OMOJIOTMYECKUMHU CyOcTpaTtaMu, OMoTpaHchopMaIuy Xu-
MHYECKHX BEIIIECTB B OPraHU3ME U UX IKCKPELHH;

- (opMHpOBaHHE YMEHHUS OCYIICCTBIISTH CYyACOHO-XMMHUYECKYIO SKCIEPTU3y HAMpPaBIICH-
HOI'O M HEHAIPABJIEHHOTO aHajiu3a Ha TOKCUYECKHE BEIIECTBA, MPOBOAUTH XUMHUKO-
TOKCUKOJIOTMYECKHI aHAJIU3 C LEJNbI0 JUArHOCTUKU OCTPBIX OTPABJICHHN M HAPKOTHYE-
CKHX OIIBbSIHCHHIA,

- mpuoOpeTreHune yMmeHus oOpabaThiBaTh pe3yNbTaThl KAYECTBEHHOTO aHalu3a W JaBaTh
OLICHKY PE3yJbTaTaM aHaJIU3a, MPOBOAUTH PACUETHI IPU MCIOJIb30BAHUU PA3ITUYHBIX ME-
TOJOB KOJIMYECTBEHHOTO ONPEAEICHUSA TOKCUUECKUX COCUHEHUH, TPOBOAUTH HHTEPIIPE-
TAIMIO TOJIYYEHHBIX PE3yJNbTAaTOB, YUHTHIBAsl MPOLECChl OMOTpaHChOpMALUU TOKCHUYE-
CKHX BEIIECTB;

- TNpUOOpEeTeHHWE HAaBBIKOB JIOKYMEHTUPOBAHHS pe3yabTaTOB MPOBEIACHHUS CyneOHO-
XAMHYECKON IKCIEPTU3bl U XUMHKO-TOKCHUKOJIOTHYECKOTO aHajau3a ¢ AUarHOCTUYECKOU
LIEJIBIO.

2 MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII:

JlucuunianHa OTHOCUTCS K TUCIHMIUIMHAM 0a30BOM YacTH yueOHOTOo TutaHa, 0a3upyeTcs Ha
3HAHMUSIX ¥ YMEHUSX, BBIPAOOTAHHBIX TP MPOXOXKACHUU MPEIIIECTBYIONINX KypCOB (HEOpraHH-
YCCKasd XUMUs, OpraHn4cCcKad XuMusd 1 Jp.

JlanHast TUCIUIUIMHA U3y4aeTcs Ha 4 kypce B 7,8 cemecTpax.
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3 HEPEYEHD IIVIAHUPYEMBIX PE3YJIbTATOB OBYUYEHMUS 11O JUCHUIIJIMHE
MOAVYJIIO), COOTHECEHHbBIX C IINTAHUPYEMBIMMU PE3YJIbBTATAMMUM OCBO-

EHUA OIIOII

Kon u HauMeHoBaHue peanusye-
MOU KOMIIETEHIINU

[TepeueHs TUTAHUPYEMBIX PE3YIBTATOB OOYUCHHSI 110 JIHC-
IUTITHHE (MOYIIIO), COOTHECEHHBIX ¢ MHIUKATOPaMH J10-
CTH KEHUSI KOMIIETEHIIUI

OIIK-1:. CrocobOeH MCHOIb30BATh
OCHOBHBIC Omosornyeckue, Gu-
3UKO-XMMHYECKHE, XHUMHYECKHE,
MaTeMaTUYeCKUE METOJbI s
pa3pabOTKH, MCCICAOBaHUN U
IKCIIEPTH3BI JICKapCTBEHHBIX
CPEJCTB, H3rOTOBJICHHS JIEKap-
CTBEHHBIX TIPEIIapaToB

3HaTh: OCHOBHBIE 3aKOHbl €CTECTBEHHOHAYYHBIX JUCILIH-
IUIMH HUCHOJb3YEMbIE JJIi MHTEpPIpPETalUU 3KCIEPUMEH-
TaJIbHBIX JIaHHBIX;

OCHOBHbBIE HaIlpaBJICHUs pa3BUTHS XUMHKO-
TOKCHKOJIOTMYECKOIO aHaju3a M JAEATENIbHOCTH XUMHKO-
TOKCHKOJIOTHUECKUX JIa0OPaTOpUil, LEHTPOB IO JICYEHUIO
OTpaBlIeHUH, OOpO CyneOHO-MEAULIMHCKOW 3KCIEPTU3HI,
HApKOJIOTHYECKUX TUCIIaHCEPOB,;

BaJIMJALIMOHHbIC XapaKTEPUCTHUKU METOJIUMK KaueCTBEHHOI'O
Y KOJIMYECTBEHHOI'O aHAIIN3a,;

KJIacCU(UKALMIO TOKCUYECKUX BELIECTB U UX (PUUKO-
XUMHUUYECKHE XapaKTEPUCTHKY,;

IpaBUja TEXHUKHU O€30MaCHOCTH U MOPAJOK paboThl B XH-
MUYECKHX J1abopaTOpUsX C peakTUBAaMU U Npudopami;
TEOPETUYECKHE OCHOBBI XMMHUYECKMX HayK, COBPEMEHHBIN
YPOBEHb UX Pa3BUTUS.

YMeTh: NPUMEHTh MOJyYEHHBIE 3HAHMS Ul aHAIM3a OC-
HOBHBIX 3aJ1a4, TUIIMYHBIX JJI €CTECTBEHHOHAYYHBIX JIHC-
LUIUIMH; UCIIOJIb30BAaTh TEOPETUUECKUE 3HAHUS JUIsl 00bsC-
HEHUs pe3yIbTaTOB XMMUUECKUX DKCIIEPUMEHTOB;
AQHAJIM3UPOBATH MOJYYEHHBIE SKCIIEPUMEHTAIIBHBIC JTAHHBIE,
UHTEPIPETUPOBATE IOJIYYEHHBIE DKCIIEPUMEHTAIIBHBIE pe-
3yJbTaThl, OLIEHUBATH APPEKTUBHOCTh OSKCIIEPUMEHTAIb-
HBIX METOJO0B, OIKCHIBATH CBOWCTBA IOJYYEHHBIX XUMHYE-
CKHUX COEIMHEHUH, BbIOUpaTh METOJ| UCCIIEIOBaHUS, METO-
JUKY TPOBEINEHUs DKCIIEPUMEHTa B COOTBETCTBUU C IIO-
CTaBJICHHBIMU 33Jla4aMH;

IIPOBOJUTH AHAIUTUYECKYIO JUArHOCTUKY HApPKOTHYECKUX
CPENCTB, ICUXOTPOMHBIX U APYTUX TOKCUYECKHX BEIIECTB B
OMOJIOTHYECKUX CcpeslaX OpraHu3Ma YeloBeKa

BnageTL: npueMamMu pClICHUs OCHOBHBIX 3a/la4, TUIIMIHBIX
11 €CTCCTBCHHOHAYYHBIX IUCHUILIIMH, MCTOAaMU TEOPC-
TUYCCKOTO MU 3KCICPUMCHTAJILHOTO HCCICAOBAHHWA; HABbI-
KaMn MPUMCHCHUA COBPEMCHHOI'O MAaTE€MaTUYCCKOIro HH-
CTPYMCHTapus JJIs pCHICHUA XUMHWYCCKUX 3a1aY;
HaBbIKaMWU TIPOBCIACHUA XHWMHKO-TOKCHKOJIOTHYECKOTO HC-
CJICaJ0BaHUd C MCJIbHO JUAHOCTHUKU OCTPBIX OTpB.BJ'ICHPIfI,
HAPKOTUYCCKHUX W aJIKOTOJIBHBIX ONbIHEHUH
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ObLIAA TPYAOEMKOCTD IUCHUIIJIMHBI

4.1. O0beM IMCHHUILINHBI B 3a49eTHBIX equHuIax (Bcero) 6 3ET
4.2. 1o BuaamM y4eOHOii padoTsl (B yacax): 216

KommuectBo yacos

(bopma oOyucHus - OUHAs)

Bun yae6HO# paboOThI B 1.4. o
Bcero no many ceMecTpam
7 8
1 2 3 4
KonraktHas paboTa 00y4arouiuxcs ¢ mpe-
108 54 54
II01aBATEJIEM B COOTBETCTBUH C Y1
AyIUTOpPHBIE 3aHITHSL: 108 o4 o4
JIEKIIUU 36 18 18
CEeMHMHApPHI U TPAKTUYCCKUE 3aHATHS 0 0 0
nabopaTopHble pabOoThI, MPAKTHKYMBI 72 36 36
CamocTosTenbpHas paborta 72 18 54
dopma TeKyIIero KOHTPOJIs 3HAHUN U KOH-
. TECTHUPOBAaHUE, | TECTUPOBAaHUE, | TECTHPOBAHMUE,
TPOJISI CAMOCTOSITEIILHOM PabOThI: TECTHPO-
KOHTPOJIbHBIE KOHTPOJIBHBIE | KOHTPOJIbHBIE
BaHME, KOHTPOJIbHAA padoTa, KOJUIOKBUYM,
paboThI paboThI paboThl
pedepat u 1p. (He MeHee 2 BUJIOB)
Kypcosas pabora HE 3aIUIaHUPO- | HE 3aIUIAHUPO- | HE 3aIuIaHUpO-
BaHa BaHa BaHa
Bunasl npoMekyTo4HON aTTecTaluu 3ayer, ’3K3aMeH
P . ’ 3a4er Dk3ameH /36
(3auer, 3K3aMeH) /36
Bcero yacoB 1o nucuuIuivige 216 72 144

4.3 Copepixanue AucUMILIMHBI (Moay.s.) PacnpenesieHne 4acoB mo TeMaM W BHAAM

y4eOHoii padoThI:

dopma 00yueHus: OUHas

Bunbl yaeOHBIX 3aHITHN
AyauTOpHEIE 3aHATHS 3ans
YAUTOP ®opma Te-
° [paktu- Jlabopa- tusiB | Camocro- KyIIiero
Hazpanwue paznenoB u Tem 8 yeckue TOPHBIC UHTEP ATENb
g | Jlex- KOHTPOJIA
3aHATHS, paboThI, aKTHUB Has pabo- N
UA N 3HAHUN
CEMHHA- | TPaAKTHUKY- HOM Ta
pBI MBI thopme
Tema 1. Beenenune. Xumu-
KO-TOKCHKOJIOTHYSCKUI
anainn3. OCHOBHBIE
HATIPaBJICHUS Tecr, xon-
(0] rI:lea I/Iﬂ'l'[ OBEIEHUS 10 4 i 4 ) 2 TponbHaA
P HYGI IPOBEA pabota Nel
CyJIeOHO-XUMHYECKOH U
CyIeOHO-METUITUTHCKOM
sKcneptussl B PO
Tema 2. Buoxumuueckas
TOKCHKOIOTHs. TOKCHKO-
16 4 - 8 - 4 Tect
kuHeTuKa. buorpancdop-
Malys TOKCUYECKUX Be-
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I CCTB

Tewma 3. Xumuko-
TOKCHKOJIOTHYECKHUN aHa-
3 (cyneOHo-
XUMHAYECKHI) Ha TPYIITY 30 6 -
BEIICCTB, NU30JIUPYEMBIX
DKCTpaKIHMEH U COpOITHei.
JlekapcTBEHHBIE BEIIECTBA.

20

Tecr,
pacyeTHbIC
3a7a41

Tema 4. AHanutudeckas
ZMarHOCTHKA OCTPEIX 4 2
OTpaBJICHHUH JIEKAPCTBEH-
HBIMH BEIIECTBaAMHU.

Tect

Tema 5. AHanuTHueckas
JUAarHOCTHKA HApKOTHYE- 8 6
CKUX U IPyTUX OLypMaHU-
BaIOIIMX BEIIECTB

Tect

Tema 6. Xumuko-
TOKCUKOJIOTHUECKHN aHa-
JIU3 BEIIECTB, U30JIUpYe- 12 2 -
MBIX 3KcTpaknue. I[lectu-
114701138

Tect

Tema 7. XuMuko-
TOKCHKOJIOTMYSCKUM aHa-
JIU3 BEIIECTB, U30JIUpYe- 22 2 -
MBIX TUCTWLIALNEN. «Jle-
TY4HE) STBL.

10

10

Tecr,
KOHTPOJIb-
Haspabo-
TaNe2

Tema 8. Xumuko-

TOKCHKOJIOTHYECKUI aHa-
JIU3 BENIECTB, N30JUpYye- 42 6 -
MBIX MUHEpaIu3alue.
«MeTammuyecKue) bl

12

24

Tecr,
KOHTPOJIb-
Haspabo-
TaNe3

Tema 9. Xumuko-
TOKCHUKOJIOTMYECKHAN aHa-
JIU3 BEIIECTB, U30JIUpYye-
MBIX METOIOM IHAJIN3a.

20 2 -

10

Tect

Tewma 10. Xummuko-
TOKCHKOJIOTHYECKUH aHa-
JIU3 BEIIECTB, TPEOYIOMINX
0COOBIX METOJJOB H30JIHPO-
BaHus. Coenuaenus ¢gro- 16 2
pa. AHayim3 BEIecTB, He
TpeOYIOLIMX 0COOBIX METO-
JI0B U30JMpoBanus. Bpen-
HBIE Tapbl 1 ra3el. OKena
yraepoja

10

Tect

DK3aMeH 36

36

UTOI'O 216 | 36 -

72

72
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5 COJEPKAHWUE TACLHUILIMHBI (MOIYJIS)

Tema 1. BBenenue. XMMHKO-TOKCUKOJI0THYecKHuii aHaan3. OCHOBHbIE HANIpaBJie-
Hus. Opranu3anus NpoBeJAeHus Cya1e0HO-XUMUYECKO U Cy1e0HO-MeIMIMHCKON IKCIIePTH-
3bl B PO

Tokcukonornueckas xumus. [Ipeamer u 3agaun. B3auMocBsI3b ¢ IpyrUMHU JUCHMIUIMHA-
MU (METUIIUHCKAMU - CYI€OHOW MEIUITMHON, KIMHUYECKON TOKCUKOJIOTHEH, HApKOJIOTHEH; Me-
JTIUKO-OMOJIOTHYECKUMHU, (hapMarieBTuUecKiuMu ). OCHOBHBIE pa3/iesibl TOKCUKOJIOTHYSCKON XUMHUH
(aHanmUTHYECKass TOKCUKOJIOTHS, OMOXHUMHUYECKass TOKCHKOJIOTHsI). OCHOBHBIC HANPABIICHUS WIC-
MOJIb30BaHUS XMMHKO-TOKCUKOJIOTHYECKOTO aHAIN3a: CYJAeOHO-XUMUYECKast IKCIIepTH3a, aHAH-
THYECKAsl JUATHOCTUKA OCTPBIX OTPABICHUN U HAPKOMAHUMU.

DTanbl CTAaHOBJIEHUSI M PAa3BUTHS TOKCHKOJIOTMYeCKOoW xumuu. [lepBpie XUMHUYECKHE

wKoJibl B Poccuu u Belaromuecs: y4éHble, BHECIINE CBOW BKJIAJ B Pa3BUTHUE TOKCHUKOJIOTMYE-
ckoil xumuu. [IpenogaBanure BONPOCOB TOKCUKOJOTMYECKOM XUMHUHU HA Pa3HbIX ATallax pa3BUTHS
dapmanuu. BeiieneHue TOKCHKOJIOTHYECKOH XMMHUU B CaMOCTOSITEIIbHYIO (hapMalleBTHUECKYIO
JUCLUILIIUHY.
OpranusanuoHHas CTPYKTypa CyIAeOHO-MeIUIMHCKON 3KcrepTtu3sl B PD. TlocranoBiieHus u
MPUKa3bl, CBS3aHHBIE C OpraHu3anuen CcyneOHO-MEAUIIMHCKON, Cyl1e0HO-XUMHUECKON JKCIep-
tu3. [IpaBoBbIE W METOJOJIOTMYECKHNE OCHOBBI CYACOHO-XMMHUYECKON 3KcmepTu3bl. OCHOBHBIE
JIOKYMEHTBI, periiaMeHTUpYIOIIHe padoTy B 00acTu cyne0HO-XuMH4ecKkoi skcnepTussl. [locTa-
HOBJICHHE O HAa3HAYCHHUH HKCIIEPTU3BI, CONPOBOAUTEIbHBIC JOKYMEHThI. 3HAUYE€HUE TaHHBIX J0-
3HaHUS, UCTOPUU OOJIE3HU U PE3YIbTATOB CYACOHO-MEIUIIMHCKOTO UCCIICIOBAHMS TPYIA IS CY-
JNeOHO-XUMUYECKOW 3KCTepTh3bl. OOBEKTHl MCCIIeOBaHMS (BEIIECTBEHHBIC JIOKA3aTelbCTBA) -
BHYTPEHHUE OPraHbl TPYNOB JIIOJIEH M JKUBOTHBIX, NMUIIEBbIE MPOAYKTHI, BBIACICHUS JIIOJAEH,
0JIeK]1a, BOJA, BO3/IYX U Apyrue oObeKThl BHEIIHEH cpeabl. [IpaBuia cyaeOHO-XUMUYECKOTO HC-
CIIeIOBaHMS B CyA€OHO-XUMHUYECKHX OTIEICHUSIX CyAeOHO-MEIUIIMHCKUX JlabopaTopuii, 610po
Cy1e0HO-MEAUITUHCKON IKCIIEPTU3BI OPTaHOB 3/IPABOOXPAHEHUS.

[Tonstue sa. OOmas xapakTepuCcTUKa BEIIECTB, BBI3BIBAIOIINX OTpaBieHue ((apmares-
THUYECKHE TPEnaparbl, CPEACTBA XUMUYECKOW 3aUIUTHl PACTEHUN, MPOMBIIUICHHBIE SIbI, CPEI-
CTBa OBITOBOM XWMHH, bl PACTHUTEIHLHOTO U XKMBOTHOTO MpoucxoxaeHus). Kmaccudukarus
TOKCHUUYECKHX BEIIECTB.

DU3UKO-XMMHYECKUE XapPaKTEPUCTUKU JIEKAPCTBEHHBIX BellecTB. [IpumeHnenue npu pe-
IIEHUU BOIIPOCOB OMOXMMHUYECKON U aHATUTHYECKON TOKCUKOJIOTHH, BKJIFOYask BOMIPOCH Mex(pa-
30BOTO pacHpe/esieHrs BEIIeCTB Ha J3Tamax MPOHUKHOBEHUS depe3 MeMOpaHbl OpraHu3Ma, H3-
BJICYCHUS BEIIECTB U3 OOBEKTOB OMOJIOTHYECKOTO TIPOUCXOKICHHUS.

XUMHS KUCIIOTHO-OCHOBHBIX paBHOBecHil. KOHCTaHThI MOHM3ALUU, TUCCOUALIMN KUCIOT
1 oCcHOBaHHH. KOHCTaHTBI KHCJIOTHOCTH CJa0OBIX ocHoBaHmil. Ilokaszarenu wmoHmzanuu. Cuna
KHUCTIOT ¥ OCHOBaHUH. BrnusHue pactBoputeneil. CTeneHb HOHU3AIMH. 3aBUCUMOCTH OT PH cpe-
nbl. PacTBOpUMOCTB JIeKapCTBEHHBIX W HapKOTHYeCKuX BemecTB. Koaddunmentsr pacnpenene-
HUA. PacTBOPUMOCTb HEINEKTPOIUTOB. PacTBOpUMOCTh MOHHBIX coeAMHEHUH. CHekTpaibHbIe
XapaKTEPUCTUKH JIEKAPCTBEHHBIX U HAPKOTUYECKUX BEILIECTB

Tema 2. Buoxumunyeckasi TOkcukoJorus. TokcukoknHeTuka. buorpancopmanus Tokcu-
YEeCKHUX BellecTB

TOKCHUKOKHMHETHKA UYKEPOJHBIX coeAUHEeHUH. OO1Ine 3aKOHOMEPHOCTH pacipeesIeHus
BellecTB B opranuszme. Maktopsl, BausAoLMe Ha pacnpeaeneHue. OCHOBHbIE TOKCUKOKMHETHYE-
CKHEe mapaMeTpsl pacnpeseneHus. Cps3biBaHHe ¢ OelKaMU ChIBOPOTKH KpoBU. CBSI3bIBaHHE C
KOMITOHEHTaMHU OpraHoB M TKaHeil. Tumbl cBsa3el. [IpoueHT cBsA3bIBaHMS ¢ OelKaMU CHIBOPOTKH
KpoBH. BrusiHue pa3nuyHbIx (akTOpOB Ha CBA3BIBAHHE UY)KEPOJHBIX coenuHeHuil. O0bem pac-
npeneneHus. B3auMocBs3b ¢ GU3NKO-XMMHUYECKUMH XapaKTePUCTHUKAaMH BellecTB. TpaHcmopT
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Yy>KEpOJIHBIX COEAMHEHUM uepe3 MeMOpanbl opranusma. Tumnel meMOpaHn. TepmoanHamuka mpo-
1ecca nepeHoca BeuiecTs. TepMoanHaMUUecKoe paBHOBecHe. bronornueckas memOpaHa u cpe-
na. MemOpaHHasi IPOHUIIAEMOCTh U KOA(PPUUUEHT pacnpeneneHus. [IpupoaHsie U cuHTeTHYE-
CKHE COCIMHEHHMS, BIUSIOUINE HA MPOHUIIAEMOCTh UCKYCCTBEHHBIX M OMOJIOTHYECKUX MEMOpaH.
TpaHcopT BelIecTB, CIIOCOOHBIX K HMOHM3AaLMHU. MeXaHu3Mbl TPAaHCHOPTa depe3 MeMOpaHy.
Ckopocts auddy3un U nepBblii 3akoH @Duka. BcackiBaHue 4yKEpOIHBIX COCAMHECHUN Kak
TPAaHCHOPT Yepe3 OUOJIOrNYeCKne MEMOPAHBI.

Bbuotpancdopmarus dykepoaHbIX COEAMHEHUH B OpraHui3Me. JTambl OHOTpaHchopMma-
un. OOpa3oBanue (HhapMaKoIOrHYecKH aKTUBHBIX MeTa0o0auToB. MHakTHBanus. MetaboiusMm u
TOKCHYHOCTh. OCHOBHBIE MyTH OMOTpaHc(hHOpMAIMHM YYXKEPOIHBIX COeAuHEHUH. MeTtabomuye-
CKHE IPEBpaLleHMs], KaTalu3u-pyeMbleé MUKPOCOMAIbHBIMU (pepMEHTaMu NedeHu. AnudaTtuye-
CKO€ U apoMaTU4YecKoe TUAPOKCHIIMpoBaHue. dnokcuaupoBanue. N-ruapokcunuposanue, N-, S-
okucnenue. JlezankunupoBanue. [lesamunupoBanue. JlecyabpupoBaHue M HpoOYHEe pEaKLUH
MHUKPOCOMAJIIBHOTO OKHUCIICHHs. Peakiuu BOCCTAaHOBJICHHS MHKPOCOMAJIBHBIMU (pepMEeHTaMH.
BoccraHoBineHne HUTPOCOENMHEHUH, a30COEAMHEHHH. BocCCTaHOBHUTENBHOE AeraJloreHHpoBa-
Hue. [Ipyrue merabonnyeckue npespaiienus. HemukpocomansHoe okucnenue. OKUCIUTEIbHOE
nezaMuHupoBanue. OKUCIEHHE CIUPTOB, AIbAETUI0B. ApOMAaTH3alMsl ATUIUKINYECKUX COEIU-
HeHuil. [Ipouiecchl HEMUKPOCOMAaIbHOTO META00INYECKOIO BOCCTAHOBIICHHUSL.

Peakuuyu rugposnza ¢ y4acTUEM MHUKPOCOMAJIbHBIX U HEMHKPOCOMANIbHBIX (DEpMEHTOB.
[Tpoune npespaieHus. Peakiun konbrorupoBanusi. OOpa3oBaHUE KOHBIOraTOB C IJIOKYPOHO-
BoH kucioToi. CiaoxxHble 3Guphl ¢ cepHO U (hochopHOM Kuca0oTOH. MeTuaupoBanue. AICTH-
nupoBanue. [lentuanas konsroranus. [Ipoune peakunu.

@akTopsl, BIUAIOLME HA META0OIM3M UyXKEpOIHbIX coequHEeHuH. ['eneTnueckue pakro-
PBl M BHYTPUBUIOBBIE paznuuus. MHaAykus Meradonusupyomux (epMeHTOB, YTHETEHUE MeTa-
6omm3ma. Bo3pacTHele 0COOEHHOCTH, IUTENbHOE MPUMEHEHUE JIEKAPCTB, MMATOJIOIMYECKUE CO-
CTOSIHUSI U TTpoure. MeTabonuThl U TOKCUYHOCTD.

IIpencraBnenue o BTOpUUYHOM MeTa0O0IU3Me Yy MUKPOOPTraHU3MOB, PACTEHHH, )KUBOTHBIX.
OO0pa3oBaHre BTOPUUHBIX COEAMHEHUH (aMUHOB U T.II.) B IIPOLIECCE THUEHUS TKAaHEH U OpraHoB.
MeTab0:113M TOKCHYECKUX BELIECTB MO AeicTBIEM OakTepuil. OCHOBHBIE PEaKIIMi BTOPUYHOTO
MeTabonr3Ma (JIeKapOOKCUIMPOBAHHE, €3aMUHUPOBAHNE, ApOMATHIECKOE THAPOKCIIIMPOBAHNE
u 1p.).

DKCKpelus YyKEepOJHbIX COEIMHEHUN U UX MeTaboJIUTOB. BhiBeieHnEe TOKCUYECKUX CO-
enrHeHui yepe3 nouku. Peabcopbuus u BeiBeeHre. POpCHUPOBAHHBIN AWYype3 KaK OAMUH U3 3(-
(eKTHBHBIX METOJOB JeueHUs! OOJIbHBIX C OCTPHIMU OTPABJICHUSMHU MPU YIIPaBIECHUU Mpoliecca-
MU peabcopOuuu. BriBeneHne 4yXepoAHbIX COCIMHEHUN ¢ kemubto. Jlpyrue myTu BbIBEICHMS,
BKJIFOUas crienuguueckue (BOJIOCHI, HOTTH). BriusHue (DU3NKO-XUMHUYSCKHX CBOWCTB TOKCHYE-
CKUX BEIECTB U (paKTOPOB CpeJlbl Ha CKOPOCTh M XapaKTep MX BbIBeIEHUs U3 opraHusMa. Kune-
TUKa BbIBeZieHUsl. [lepro/] moayBbIBEACHMUS.

OOm1ast xapakTepUCTHKa TOKCHUecKoro aeiictus. @opmupoBanue 3pdexTa kak (paxrop
B3aUMOJICVCTBUA 51714, OPTaHU3Ma U OKpYy»Karomen cpenpl. [lonsTue o perentopax TOKCHYHOCTH.
N36upaTenbHasi TOKCUYHOCTh. TOKCHYECKHE J03bl U TOKCMYECKHE KOHIEHTpAllUM BEIECTBA B
kpoBH. Koppensius B3auMOCBSI3U YpOBHS BEIIECTBA B KPOBU C TOKCUYECKUM IPHEKTOM.

Tema 3. XMMHMKO-TOKCHKOJOTHYECKUH aHaIu3 (cyAe0HO-XMMHYECKHIl) HA Ipynmy Be-
1IEeCTB, M30JIUPYEMbIX IKCTPaKuMed u copouueii. JlekapcrBeHHble BelecTBa

OOmiast XxapakTeprcTuKa rpymnmbl. PacnpocTpaHEHHOCTh U IPUYUHBI OTpaBiieHui. Tokcu-
YEeCKHe JI03bl U TOKCUUECKHE KOHIIEHTPAIlUH, B3aUMOCBS3b ¢ TOKcHueckuM 3¢ dextom. Knnnuka
OTpaBJICHUH M KIMHUYECKas nuarHoctuka. [lepeuenp HanOosee BaXKHBIX B TOKCHKOJIOTHUECKOM
OTHOLIEHUHU TPYII coeAMHEHUU. Ankanousl. [Ipon3BoaHbIe MUPHUIMHA U MUNEPUAUHA (TTAXU-
KapnuH, aHa0a3uH, HUKOTUH). [Ipou3BoiHbIE TpomaHa (aTpONHH, CKONOJIaMUH, KokauH). [Tpous-
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BOJIHbIE XMHOJIMHA (XMHHH). [Ipon3BOAHbIE M30XUHOJIUHA: MPOU3BOJHBIE TETPArHAPOU3OXUHO-
nuHa (HAPKOTHH ), MPOU3BOIHBIC OSH3MIN30XUHOJIMHA (TTANlaBEPHH), TPOU3BOJHBIC (DEHAHTPECHHU-
30XMHOIMHA (MOP(UH, KOJEHH U UX CUHTETHYECKUE aHAJIOTH - IPOMEIO0N, STHIMOp(HUHA THAPO-
xJyiopu, nuarnetwiMopdun uimu repout). [IponsBoansie nunona (crpuxuut). [IponsBoansie my-
puHa (kodenn). [IponsBoaHbIe 6apOUTYPOBOI KUCIOTHI (peHobapouTan, 6apobamui, 6yrodapou-
Tai, sramuHai Hatpus). [IpousBonnbie 1.4-6eH3011a3zennta (XJI0paAua3enoKCul, qua3enam, OKc-
azeraMm, HuTpaszenam). [IpousBonHble mapa-aMUHOOCH30MHON KHCIOTHI (HOBOKAaWH, HOBOKaWHa-
mun). [IpousBoanbie nupa3oioHa (aHanbruH, aHTUNUPUH). [IponsBoaHble penoTnazuna (amu-
HA3UH, JUIPa3uH, JEBOMENPOMa3uH, Tuopuaaszut). Kannabunouel (kaHHAOMIMOI, KaHHAOHOM,
TETparupoKaHHaOMHOI, TeTparuIpokaHHaOnHoIoBas kuciora). GenmnankunamMussl (3denpuH,
adenpon, amdperamuH, MeTaMpeTaMuH).

N3onupoBanue IeKapCTBEHHBIX COSAMHEHUN U3 OMOJOTHYECKHX 00BEKTOB. BrIOOp 00B-
eKkToB uccnenoBanus. [lonroroBka o0beKTOB. XapakTeprcTUKa 0ObEKTOB UCCIIEJOBaHUS (BHYT-
PEHHHE OpTraHbl, TKaHHW, KPOBb — II€JIbHAS KPOBb, CHIBOPOTKA, IJIa3Ma, Mo4a, JuMda, CIroHa, BO-
JIOCBI, HOT'TH, AMANIU3aThl, IPOMBIBHBIC BOABI U T.I1.). [IpaBuia HampaBieHus 00bEKTa UCCIen0-
BaHUs Ha aHaiu3. YCJIOBUS TPaHCIOPTUPOBKM U XpaHeHus. KoHcepBupoBanue. Onepauuu mno
MOJMOTOBKE OOBEKTOB K HCCIIECJOBAHHIO (M3MeNbueHUe, JTUOMUIN3aus, 3aMOpaXUBAHUE, JIe-
IPOTEMHU3UPOBAHKE, yIAJICHUE JUNUA0B). Metoasl m3zonupoBaHus. Beibop Merona. Meroasl
M30JIMPOBAHMS TIPU MPOBEICHUHU OOIIEro (HEHAMIPaBICHHOT0) aHalu3a. YacTHbIE METObI U30JIH-
poBanusi. OcOOEHHOCTH U30JIMPOBAHMSI JIEKAPCTBEHHBIX BELIECTB, MIOJIBEPTAIOIINUXCS B OPraHU3-
M€ UHTEHCUBHOMY MeTabonu3mMy (Ha mpumepe npousBoaHbIx 1,4-6en3oquazenuna). KucnotHsii
TUIPOIH3 00beKTOB. ONITUMANIbHBIE YCIIOBHUS MTPOBEACHHUS THIPOJIM3a U U30JIMPOBAHUS aHATTU3U-
pyeMbix BemiecTB. DakTopsl, omnpeaenstone 3G(HEeKTUBHOCTh BBIACICHUS TOKCHYECKHX Be-
IIECTB U3 OMOJOrMYECKUX O0BEKTOB. TBEPIO-KUAKOCTHAS IKCTPAKIMS. KUIKOCTh-KUAKOCTHAS
JKCTpakius. Pa3jenenue MeTogoM 3KCTpaKIMKM, OCHOBAHHOE Ha Pa3IMYMH HOHHBIX (QopM Be-
IECTB, X PACTBOPUMOCTH UJIU KO3()(PHUIIMEHTOB pacHpeesieHus], a TaKKe KUCIOTHO-OCHOBHBIX
WIM IpYT'MX XMMHUYECKHUX CBOMCTB. TepMoanHaMuka mporecca. Bonpocsl Teopun METON0B, OC-
HOBaHHBIX Ha KOHTakTe (ha3. Koncranrta u korddumment pacnpenenenus. CBolcTBa U dKCTpa-
THpYIOLIasi ClIOCOOHOCTh pacTBopUTeneld. BIOop onTUManbHbIX YCIOBHM 3KcTpakuu. CrocoObl
Y METOJIbl OUMCTKU U3BJICYEHUM U SKCTPAKTOB.

OcHOBBI TIpOBeEHUSI OOIEro (HEHANpaBICHHOI0) aHajIM3a JIEKAPCTBEHHBIX BEIECTB.
TCX-ckpunusr. [Ipumenenne merona TCX B CKpMHHHI-aHaIN3€ JIEKAPCTBEHHBIX BeecTB. O0-
pasiibl MCCIeI0BaHNUs, MTOJIyYeHHbIE B pe3ybTaTe (PPaKLIHOHHOTO HU3BJICYEHUS] TOKCUUYECKUX Be-
miectB. [losTanHoe Xpomarorpaduyeckoe pa3aeneHue TOKCHYECKHX BellecTB B oOpas3nax. Kom-
OMHUPOBAaHHOE HCIOJIb30BAHUE CUCTEM pacTBopHTeei. OOIIMe U YaCTHbIE CUCTEMBI PACTBOPH-
teneil. CopOeHThI, IpUMEHsIEMbIE Il XpoMaTorpaduueckoro pazaeneHus. [IpuHIuns KoMOu-
HUPOBAHHOTO HCIOJb30BAHUS XUMUYECKHUX pPEareHTOB M (PU3MKO-XUMHUYECKUX METOJ0B OOHa-
pyxenus. [loaTeepxxnaronuil ananus. MlaTepnperanns pe3yinbTaToB CKPUHUHTA.

OOmiast XapakTepuCTUKa METOJ0B aHaju3a. MeTo/ibl OOHApYXKEHUS M OIpeesIeHUs Jie-
KapCTBEHHBIX BEILECTB IPU MPOBEICHUH CyAeOHO-XUMUUecKor skcnepTussl. [Ipenens obHapy-
KEeHHUS, crIenu(pUIHOCTh. BO3MOXXHOCTH HCITIOJIB30BaHMS B XMMUKO-TOKCUKOJIOTHUYECKOM aHAIH-
3e. 3HaYeHHEe B MporpamMme KOMIUIEKCHOTO MCIOJb30BaHUsA MeTo[oB. OOpaboTKa pe3ysabTaToB
KaueCTBEHHOI'O aHaJM3a IPHU HUCIIOJIb30BAaHMM KOHKPETHOro meroza. MHTepnperanus pe3ynbTa-
TOB HCCJEeI0BaHUS. XUMUYECKHUE METO/IbI, UX JOCTOMHCTBA U HEJIOCTATKHU. THIIBI OCHOBHBIX pe-
akuui, xumusM. Ilpeaensl oOHapyKeHUs U CIIEHU(PUUHOCTh XMMUYECKHX PEAKIMH OKpalIuBa-
HUSL TIPU MPOBEJEHUH DKCIPECC-TECTOB M B COYETAHUU C XPOMATO-TpapUUECKUMH METOJAMHU.
Ocanousble peakuu. MUKpOKpUCTAJITIOCKONINYECKUE peakuu. buonornyeckue metoasl. Pap-
MaKOJIOTMUECKHUE HCIBITAaHUS M MX 3HAYCHHE NpPHU HICHTHUPHUKAUN HEKOTOPBIX aIKaJIOUIOB.
Xpomarorpapuueckue MeTOoJIbl UCCIeA0BaHMs (METOABI TOHKOCIOWHONW XpoMaTorpaduu, BbICO-
KOA(p(EeKTUBHON JKUIKOCTHOM Xpomarorpaduu, ra3zo-KuAkocTHON xpomatorpaduu). Crek-
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TpanbHbIe MeTObI. CriekTpodoToMeTpus B Y D- 1 BUAMMOM o0sacTax criektpa. Kiraccudukanms
OpPraHUYeCKUX COEIMHEHHH IO 3JEKTPOHHBIM CHEKTpaMm moriomieHus. [loaroroBka mpod s
UCCIIEIOBaHMs CIIEKTpocKkonudeckuMu Metoaamu. diayopecuenuus u gocdopecuenus. Macc-
cnexktpoMerpust. [IpuHiunsl macc-criekrpomerpuu. CoueTaHue Macc-CIIEKTPOMETPUH € APYTUMHU
(GU3UKO-XMMUUYECKMMH MeToJaMU. BO3MOKHOCTH MeTO/1a M OTPaHUYEHUs IPU UCIOJIb30BAHUU B
XUMHUKO-TOKCHKOJIOTHYECKOM aHayn3e. MIMMyHoJIornyeckue Meroabl aHanu3a. ['OMOreHHbIn u
reTeporeHHblii UMMyHoaHau3. IlepcrekTuBbl pa3BUTHS UMMYHOJOTHYECKUX METOJOB IIpUMe-
HUTEJIBHO K OCHOBHBIM HaIIPaBJIEHUSM XHUMHKO-TOKCHUKOJIOIMUYECKOTo aHaiu3a. KomiuiekcHbIi
HOJXO/ IPU MCIIOJIb30BaHUM METONOB aHaIn3a. [IpMHIMIIBI PALlMOHANIBHOTO COYETAHUS METO-
JI0B.

HanpaBneHHbI XMMHKO-TOKCUKOJIOIMYECKHH aHalIu3 MpPU MCIIOJIB30BAaHUM B KAayecTBE
METO/a TPEIBAPUTEIBHOTO HCCIEAOBAaHHUS TOHKOCIOWHOW Xpomarorpaduu. HampaBineHHbIH
aHaJIM3 Ha BEILECTBA, IIOJBEPraloluecs B OpraHu3Me HHTEHCUBHOMY MeTa0oau3My (Ha mpuMepe
npou3BoaHbIX 1.4-6eH30auazenuHa). Bocnpon3BoauMMOCTh METOAOB KayeCTBEHHOI'O aHalu3a
IPUMEHUTEIBHO K MCCIEIOBAHUIO PA3JIMYHBIX OMOJIOTUYECKUX OOBEKTOB (OPraHoOB, TKaHEM, 3a-
THUBLIEMY TPYIIHOMY MaTepuaily, OMOJOTUYECKUM UAKOCTAM OOJBbHBIX C OCTPHIMHM OTpaBJie-
HUSIMM XMMHUYECKOM 3THOJIOTMM). BiusHue pasnuyHbIX (PaKTOpPOB HA pe3yibTaThl aHAIN3a
(Hamuuue B OMOJIOTMYECKUX 00pasliax 3HJOTEHHBIX COEIMHEHHH, NMPOLIECCOB THUIIOCTHOTO pa3-
JIOXKEHHUs TKaHEH U OpraHoOB, META0OIMUYECKUX MPEBPAILIEHUH JTEKAPCTBEHHBIX U HAPKOTUYECKUX
BeulecTB). KonnuecTBenHplil aHanu3. O030p COBpEMEHHBIX (DHU3MKO-XMMHUYECKUX METOJIOB aHa-
Ju3a, NPUMEHSeMbIX JJIs KOJMYECTBEHHOI'O OIpeNeNIeHusl JIeKapcTBEHHBIX BemlecTB. Crek-
TpajbHBIE METOABI (TIpsiMas U mudepeHranbHas ClIeKTpo(GpOTOMETpHUS Ha IPUMEPE TPOU3BO/I-
HBIX 0apOUTYpOBOI KHCIOTHI). POTOKOIOPUMETPUYECKHE METO/IbI KOJIMYECTBEHHOIO ONpeee-
HUS. MeToz SKCTpakimnoHHOH poToMeTpun. OOpaboTKa pe3ylbTaToB KOJIMYECTBEHHOTO aHaJIH-
3a. IH(OpMaTUBHOCTh JAHHBIX KOJIMYECTBEHHOIO aHaIu3a [yl CyAeOHO-MEeIULIMHCKON 3KCIep-
TU3bl U KIIMHUYECKUX TOKCUKOJIOTOB.

XVMUKO-TOKCUKOJIOTUYECKUI aHAIN3 OTAEIBHBIX I'PYII JIEKAPCTBEHHBIX BEUIECTB. XH-
MHUKO-TOKCUKOJIOTUYECKHI aHaJIU3 BELIECTB KUCIOr0 HEMTpalIbHOro, c1a00 OCHOBHOTO XapaKTe-
pa (mpou3BoiHbIE 0apOUTYPOBOM KUCIOTHI, CATMIIMIOBOI KHCIOTHI, IPOU3BOJHBIE TUPA30JI0HA U
Ip.). XMMHKO-TOKCUKOJIOTUYECKUI aHaJIU3 BEIIECTB OCHOBHOT'O XapakTepa: aJIkaJIOM/Ibl, IPOn3-
BOJIHbIE (DEHOTHA3MHA, MUIEPUANHA — IPOME/ION, Tapa-aMUHOOCH30MHONW KUCIOThI — HOBOKAaMH,
HOBOKaMHaMMJI U Jp.). XUMHKO-TOKCUKOJIOTMYECKUH aHaINU3 NpOou3BOAHbIX 1,4-0eH30/11a3ennHa
(o0 HATMBHBIM BEIIECTBAM U METabOIHUTaM).

Bocnpouns3BoauMocTh METOJI0OB KaUECTBEHHOI'O aHallM3a MPUMEHHUTENIBHO K HCCIe/l0Ba-
HUIO PA3JIMYHBIX OMOJIOTHYECKUX 00BEKTOB (OpraHoOB, TKAaHEeW, 3arHUBIIEMY TPYITHOMY MaTepHa-
ny). BausiHue pa3nuyHbix GakTOpoB Ha pe3yibTaThl aHAIN3a (HaJu4ue B OMOJIOTMYecKuX oopas-
11aX SHJOTEHHBIX COEAVMHEHMM, ITPOLECCOB THUIOCTHOTO PA3JIOKEHUs TKAHEH U OpraHoOB, METa-
00JIMYECKUX MPEBPAIICHUN JIEKaPCTBEHHBIX BEILECTB).

Tema 4. AHATUTHYECKAs] IMATHOCTHKA OCTPBIX OTPaBJIEHMIl JIeKapCTBEHHbIMH BelllecTBa-
MH

BBeneHne B KIMHUYECKYIO TOKCHKOIOTHIO. ColepkaHue NMPEeAMETa, 3a/1a4id U OCHOBHBIE
pasnensl. PacmpocTpaHEHHOCTH OCTpPBIX OTpaBIEHWN, XapakTep W NpUYHHBL OCOOEHHOCTH
OTpaBJICHUH B AETCKOM Bo3pacTe. OpraHuzanus OKa3aHMs CHELMAIU3UPOBAHHON MOMOIIM IpU
OCTPBIX OTpaBieHUsX. /IMarHOCTHKA OCTPBIX AK30T€HHBIX OTpaBiieHUH. OCHOBHBIE METOJBI Op-
raHU3aluu JAETOKCUKALIMN MPH OCTPBIX OTPABJIEHUSAX. METO/bl YCUIEHHSI €CTECTBEHHBIX MyTel
JNETOKCUKAIMU. MeTo/Ibl HCKYCCTBEHHON JAETOKCHUKAIIMKM — UHTPAKOPIOpalIbHbIE METOABI (TIepH-
TOHEAIbHBIM UaNu3, KUIICYHbIN IUan3, JETOKCHKAIIMOHHAs COpPOLMS; SKCTPAKOPIOpalbHbIE
METO/Ibl — TEMOANAIIN3, TeMOCOPOIIHS, TazMocoponust, tumdbodopes u mumdocopoims, 0OMeH-
HOE  3aMelleHHe  KpoBH, IazmModope3).  AHTHAOTHas  JETOKCHKauusa.  XHUMHKO-
TOKCUKOJIOTHueckue jJadoparopun L{eHTpoB mo jiedeHnto OCTpbIX OTpaBieHUi, OoibHUL. 3aja-
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yi. OCHOBHBIE JTOKYMEHTBI, pErjaMEHTHPYIOIIHE JEeATEIbHOCTh XUMHUKO-TOKCHKOIOTHYECKUX
naboparopuii. [IpaBa u 00s3aHHOCTH Bpadeii-1a00pPaHTOB XUMHUKO-TOKCHKOJIOTHIECKHX JIabopa-
Topuil. OCOOEHHOCTH MPOBEACHUSI XMMHUKO-TOKCUKOJIIOTUYECKOT0 aHAIM3a B YCIOBUAX OKa3aHUS
HKCTPEHHON MEAMIIMHCKOW MTOMOUIH OOJIBHBIM C OCTPBIMH OTPaBICHUAMHU. TpeOOBaHUS K XUMHU-
KO-TOKCHKOJIoTHYeckoMy aHanuzy. Crnenuduka aHanusa. Beibop meronoB ananuza. Metonodo-
IUsl B 3aBUCUMOCTH OT MMEIOIIUXCS KIIMHUYECKUX JAaHHBIX. MeToAbl NpeaBapUTEIbHOIO U MOA-
TBEPKJIAIOIIET0 aHanu3a. XpomaTorpaduueckue MeToAbl uccienoBaHus. ToHKoOcCIOWHas, ra3o-
KHUJIKOCTHAs U BbICOKO3((pekTrBHAs ®KHUIKOCTHAS XpoMaTorpadus. CrieKTpaibHbIe METOJIbI aHa-
nn3a. UmmyHHbIe MeToAbl U T.4. KoMIUIeKCHOE HCIONb30BaHUE METOJOB JUIsl HAAEKHOM Iua-
THOCTHKH. XapaKTePHUCTUKA OMOJIOrHYecKX 00BeKTOB. OTOOpP M MOArOTOBKA MPOO K aHAIU3Y.
KunkocTb-KuaKocTHas 3KCTpakuus. TBEPIO-KUAKOCTHAS dKCTpakuus (copOuus) Ha MOAU(H-
[IUPOBAHHBIX TOJMMEpPax U CHIUKArelsax Kak Hanbosee 3pPeKTUBHBIN CITOCOO KOHIIEHTPUPOBA-
HUSl aHATU3UPYEMbIX COCIUHEHUI M3 BOIHBIX SKCTPAKTOB, OMOJOTHYECKHX KHUIKOCTEH. 3aKo-
HOMEPHOCTH COPOLIMHU JIEKAPCTBEHHBIX COCAMHEHUN U3 BOAHBIX Cpell. XapaKTEPUCTUKU COPOEH-
TOB. OU3UKO-XUMUYECKHE KOHCTAHTHI copOrmu. OnTuManbHbIe YCIOBHUS COPOIMH U AECOPOIUU.
BrnusiHue cBS3bIBaHMSI TOKCHYECKUX BEUIECTB C aTb,OYMHUHAMH IUIa3Mbl KPOBH Ha 3(PPEKTUBHOCTD
copb6uuu. KonmndyecTBeHHas olieHKa, CrIocOObl KOHIIEHTPUPOBAHUS TBEPAO-(ha3HOM IKCTPAKIHECH.
[TonroroBka npo® KpoBU MpU U3BJICYEHUH TOKCHUYECKUX BelecTB copbuueit. Iloaroroska npod
MOYM TPU U3BJICYECHUH TOKCUYECKUX BEIIECTB cOpOLMel. ABTOMATU3HpPOBAaHHUE Mpoliecca TBEP-
JO-KUAKOCTHOM 3KcTpakuuu. CoyeTaHne METO/I0B KOHLUEHTPUPOBAHUS C METOJAMU OYUCTKH U
aHanuza. OCOOCHHOCTH U30JIMPOBAHMS PAJla JEKAPCTBEHHBIX BEIIECTB, HAXOISAIIUXCSI B 00bEK-
TaxX UCCIEIOBaHMS B BUJIE TIIOKYPOHUIOB (Ha mpumepe Mmopduna). KucnoTaslii runponus o0b-
exkToB. ONTUManbHBIE YCIOBUS MPOBEIACHHS TUAPOIHM3a M U30JUPOBAHUS aHAIM3HPYEMBIX Be-
niectB. M3onupoBaHue J€KapCTBEHHBIX BEILECTB IPU MPOBEIEHUU CKPUHHMHI-aHain3a. OCHOBBI
MOCTPOCHHUS HAIMPABICHHOTO U OOIEro (HEHAINPaBICHHOI0) XMMUKO-TOKCHKOJIOTUYECKOTO aHa-
nn3a. O3HaKOMIIEHHE C KJIMHUYECKUMHU JAHHBIMH, MPEIBAPUTEIbHBIM JUarHo30M OTpPAaBICHHUS.
Omnpenenenne kpyra aHanusupyemsix BemecTB. CocTaBieHHe IUIaHa uccienosanusd. IIposene-
HUE aHaJIM3a Ha OCHOBE KOMIUIEKCHOI'O HCIIOJIb30BAHUS METOA0B. Bocpon3BoauMoCTh METOI0B
OPUMEHHUTEIBHO K MCCIEJOBAHUIO OMOJIOTMYECKHUX JKUAKOCTEH (Ha mpuMepe MeToAa TOHKO-
cioiiHoM xpomarorpaduu). Uatepnperamus pe3ynbTaToB uccienoBanus. CocTaBieHne 3aKIIo-
yeHus. KonndectBenHslit aHanu3. O0bekThl HccienoBaHus. Beibop meronoB. CrekTpaibHble
METO/Ibl aHajM3a Ha MpHUMeEpe MPOU3BOJHBIX O0ApOUTYpOBOM KuCHOTH U 1,4-OeH30/1Ma3enuHa.
3HayeHre JAHHBIX KOJMYECTBEHHOT'O OIpPEJIEIEHUs] TOKCUYECKHX BEIIECTB B KPOBHU OOJBHBIX C
OCTPBIMU OTPABJICHUSIMHU JIJIs1 Bpaueil TOKCUKOJIOTOB.

Tema 5 AHanuTHuyecKasi IMATHOCTUKA HAPKOTHYECKHX M JPYrHX OAYPMAHHMBAKIIUX Be-
1IeCTB

Opranmsanus Ciry>kObl aHATUTUYECKON TMarHOCTHKY HAPKOMAaHHM, TOKCUKOMaHUMA. JTH-
JEMHOJIOTUS AJIKOIOJIM3Ma, HApKOMAaHUM, TOKCUKOMaHUU. OpraHu3anus HapKOJIOTMUECKOH Io-
MOIIIM HaceJeHuIo U (GopMbl 00pbObI ¢ HapkomaHueH. OTBETCTBEHHOCTh 3a MPAaBOHAPYIIICHMUS,
csizanHble ¢ HapkoMmanuell (YK PO, YIIK PO, Konexc P® 06 aiMUHHCTpaTUBHBIX HapylIEeHH-
ax, ['paxxnanckuii kogexe PO, I'paxmanckuii nmporeccyanbHbiil kojekc PO, CemMeiHbIi KOACKC).
[TpaBoBBIE MepHI 110 00ECTIEUCHUIO COXPAHHOCTH HAPKOTHUECKUX CPEACTB (HOPMATHUBHBIE JOKY-
MeHTBl Mun3apaBa P® u mpaBooxpanutenbHbIX opranoB). Kousenmmm OOH 1961, 1971, 1983
rT. IIoCTOSIHHBINA KOMHUTET IO KOHTPOJIIO HApKOTUKOB Npu Mun3npase P®, ero GpyHkiuu u 3a1a-
yu. OCHOBHBIE JOKYMEHTBI, PETrJIAMEHTHUPYIOIINE ACSATENbHOCTh XWMHMKO-TOKCHUKOJIOTHYECKUX
nabopatopuil. OOBEKTHI UCCIEIOBaHUA. 3a/1a4l XUMHUKO-TOKCUKOJIOTMUYECKON CIIyObl IpU OKa-
3aHUM HAPKOJIOTMYECKOW IIOMOIIH.

OCOoOEHHOCTH XMMMKO-TOKCHKOJIOTHYECKOTO aHajn3a CPECTB, BBI3BIBAIOIIUX OIypMa-
HuBaHMUE. TpeboBanms Kk aHanmu3y. OCHOBHBIC ATalbl aHamn3a. OU3UKO-XUMHYECKHE CBOWCTBA U
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(apMaKOKMHETHKA CPEJCTB, BHI3BIBAIOIIMX OJypMaHHBAaHUE. XapaKTEPUCTHKA OMOIOTHYECKHUX
00beKkTOB. OTOOp M MOATOTOBKA MPOO K aHANM3y. BIOOp METOHOB. DKCIpEcCHOE TECTUPOBAHHE
HApKOTUYECKUX M OJlypPMAHUBAIOIINX BEIIECTB.

Wnentudukanyst OTAEIbHBIX T'PYNI HAPKOTHYECKUX BEIIECTB (OMHUATHI, (hEHHUIAIKHUIIA-
MHHBI, KAHHAOMHOU/IBI ¥ IPYTHE HApKOTHYECKUE BellecTBa). MHTepnperanus pe3yabTaToB aHa-
au3a OMOJIOTHYECKUX OOBEKTOB Ha COJIEpKAHUE BEIIECTB, BBI3BIBAIOIIMX OaypMaHuBaHue. Ho-
BBIE METOJIbl XMUMHKO-TOKCHKOJIOTHYECKOTO aHaIu3a JUIl PEeIICHUs 3ajad aHAJUTUYEeCKOW Tua-
THOCTHKH HAapKOTHYECKHX BEUIECTB Ha (DAaKT HEMEIHMIIMHCKOTO YIOTPeOJICHHUSI HAPKOTHYECKUX
CPE/ICTB M TICUXOTPOITHBIX BEIIECTB.

Tema 6. XUMHKO-TOKCHKOJIOTHYECKUI aHAIU3 BelleCTB, H30JIUPYeMbIX IKcTpakuuei. Ile-
CTHLH/bI
OO1ee npeacTaBiIeHUe O NECTULUAAX, UX 3HAYeHUE, TOKCUYHOCTh. [Ipobiema ocTaToUHBIX KO-
au4decTB nectuiuaoB. Kinaccudukanusa nectunuaoB (110 HANpaBICHUIO UCHOJIb30BaHUS, MO Xa-
paKkTepy M MeXaHU3My JAEHCTBHs, XUMHUYecKas Kinaccudukanus). PacnpocTpaHéHHOCTh U IpU-
YUHBI OTpaBiieHUs. KimHMKa oTpaBieHuil U KIMHUYECKasi AMAarHOCTHKA. MeTo/ibl JeTOKCUKAIUU
opranusma. M3onupoBaHue NECTUIUIOB M3 OHMOIOrMYecKUX 00beKTOB. CrIocoObl U METOJIbI
OYUCTKH U3BJICUCHH, KOHIEHTpHpoBaHue. OOmas XapakTepUCTHKA COBPEMEHHBIX METOIOB
aHaju3a MeCcTUIMI0B. buonornueckue MeToapl MCCIENOBaHUA U UX 3HaYeHHE. TOHKOCIOHHAs
xpomarorpadus. O0mme 1 yacTHbIe XUMUYECKHE peareHThl. MeTo 1 ra30-KUAKOCTHOH XpoMaTo-
rpaduy py UCIOJIb30BAaHUM CEJIEKTUBHBIX JAETEKTOPOB (Ha mpumepe GpochopopraHnuecKux Be-
mecTB). OCOOEHHOCTH MOATOTOBKH Ipo0. Y clioBHs MpoBeAcHUs aHanu3a. [Ipexen oOHapyxeHus
IPU UCCIIEJOBAHUU KPOBHU, IIEPUTOHEATBHBIX JKUIAKOCTEH, IPOMBIBHBIX BOJ (Ha MPUMEPE COeaU-
HeHuil rpynnsl @OC). CrnenupuyHOCTh METOIUKH, YYUTHIBAS JIEKAPCTBEHHbIE CPEJCTBA, MPU-
MEHsIEMbIE B I€3MHTOKCUKALIMOHHON Tepanuu. DJIEMEHTHBIH aHaJIn3, BKIII0Yas [MOJrOTOBKY IIPoo
K aHanu3y. XMMHYECKHE METOJbl aHaian3a. MUKpOKpHUCTalIOCKONMUUecKuid aHanu3. Bocnpous-
BOJAMMOCTb METOJOB KAa4€CTBEHHOI'O aHAJIM3a NPUMEHUTENIBHO K MCCIENOBAHUIO Pa3IMYHBIX
Ounonoruuecknux o0bEKTOB (OPraHoB, TKAHEW, 3arHUBIIETO TPYITHOTO MaTepuana, OMOJI0rHYeCcKUX
AKHUJIKOCTEH OOJBHBIX C OCTPBIMU OTpaBlIEHUSAMM). MeTo bl KondecTBeHHOro aHanuza. Koppe-
JAUS  B3aMMOCBSI3M YPOBHS BELIECTBA B KPOBH C TOKCHYECKUM 3d¢dekToM. XHUMHKO-
TOKCHKOJIOTMYECKHI aHaJIN3 MECTULUAOB, MPOU3BOAHBIX (ochopHOi KUCIOTH (MeTadoc), THO-
dochopuoii (Tpuxiopmeradoc-3), autrodochoproit (kapbodoc), dochoroBOM (XI0pOdhoC)
kucnoT. CtpoeHue u cBoiictBa. TokcnyHOCTh. TOKCHUECKNE KOHLIEHTPALUH, B3aUMOCBS3b C TOK-
cuueckuM 3¢ dextoM. BcacwiBanue, pacnpeneneHue, MeTaOO0JIM3M MEeCTULUAOB. XUMHKO-
TOKCHKOJIOTMUECKHUI aHaln3 (HATMBHBIX BELECTB M META0OJIMTOB) MPHU UCIOJIb30BAHUU IIpEJIBa-
PUTENBHBIX U OJTBEPKIAIONINX METOJIOB HccieaoBanus. KonnuecTBeHHOE onpesienieHue.
XVMHKO-TOKCUKOJIOTUYECKUI aHaJIN3 MECTULHJOB I'PYMIBl XJOPOPraHUYECKUX MPOM3BOAHBIX
(rexcaxJIOpLMKIOreKCaH, TenTaxyop) U MPOU3BOJHBIX KapOaMHUHOBOM KHUCIOTHI (ceBuH). Opra-
HUYECKUE COeIMHEHMs PTYTH (ankwipTyTHble conu). Knaccudukamnus. [lpumenenne. Tokcuu-
HOCTb. PacnpocTpaHeHHOCTh OTpaBiieHUM, mpuuuHbl. Ousnko-xummudeckue cBoiicTBa. OcobeH-
HOCTH TOKCHUKOKMHETHKH. OOBEKThl HccienoBaHMs. 3omupoBaHue 3THIMEPKYpXJIOpHIA U3
00BEKTOB KUBOTHOTO U PACTHUTEIBHOTO MPOUCXOXKACHUS, Ouoyiornyeckux xujakocreil. Kaue-
CTBEHHBIM U KOJIMYECTBEHHBIN aHAIM3 (Ha MpUMepe 3TWIMEpKypxjiopuia). Mcrnonb3oBanue co-
BPEMEHHBIX METOJIOB aHAJN3a OPraHUYECKUX COENUHEHUMN PTYyTU. XUMHKO-TOKCUKOJIOTMUECKUN
aHallM3 CUHTETUYECKHX MUPETPOUAOB (IIPOM3BOIHBIX XPU3aHTEMOBOW KHUCIIOTHI): MEPMETPHH,
UIIEPMETPHH, (peHBajepar.
Tema 7. XMMHKO-TOKCHKOJOTMYECKUH AHAJIN3 BeleCTB, M30JMPYEMbIX IHCTHJLISILMEI.
«Jleryumne» bl

Ilepeuenp HanOoee BaKHBIX B TOKCUKOJIOTHUECKOM OTHOILIEHUH Ipymil BeriecTB. O01mas
XapaKTepUCTHKa rpynnsl. Anudarnyeckue cnupThl (aIKaHOJbl). METUIIOBBIM cupT. DTHUIIOBBIH
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criupT. Crupthl (C3-C5). nonbl (3THICHTIIMKOIIB). AJKUAITAIOTCHUAB! (XJI0podopmM, Xjopa-
THIIPAT, YETHIPEXXJIOPUCTHIN YIIIepOA, IUXJIOPATaH). AJBACTHIIBI, OJHOATOMHbIE ()EHOIBI U UX
npou3BoHBIC (PEHOII, KPe30Jibl), KeTOHHBI (arieToH). KapOoHOBBIE KHCIOTHI (YKCYCHAs KUCIIOTA).
CunHniibHas KUCIOTa U €€ IPOU3BOIHBIC.

CgoiictBa. [Ipumenenue. TokcuuHocTh. PacnpocTpan€HHOCTh OTpaBiieHU. TOKCHUKOKH-
HeTuka. MerabonusMm. Knunuka orpaBnennii. KnuHuueckas quarHocTHKa.

W3onupoBanue «ieTydux siIoB» U3 Ouoorndeckux 00beKToB. OOBEKTHI UCCIIEeIOBAHUS.
CoBpeMeHHbIE METO/IbI N30JIMPOBAHUS, UX XapAaKTEPUCTUKA, CPABHUTEIIbHAS OLIEHKA (JUCTUILIS-
1Usl C BOASHBIM MapoM, MPOCTasi U a3e0TPOIHAs MeperoHka, Apyrue BUAbl Juctuiisinuun). Oco-
OCHHOCTHU TIEPETOHKH C BOJSHBIM IAapOM JUIS OTACNbHBIX coequHeHuil. [loaroroBka mpol s
razoxpomarorpapuieckoro aHaiausa.

Mertoapl aHanM3a «IeTy4ux sSA0B». ['a3oxpomarorpaduyeckuii METO UCCIIEAOBAHMS KaK

BBICOKOA()(DEKTUBHBIA METOJ pa3AeleHus, UICHTU(PUKAINN U KOJIWYECTBEHHOTO OMpeeNieHus
«1erydnx sa70B». OCHOBHBIE XpoMmarorpaduyeckue mapamerpsl. Turbl KooHOK. HemoasuxHbIe
xuakue ¢aspl. TBépasie Hocutenu. Jlerekropbl. KadecTBeHHBbIM aHanmu3. YcioBUs aHau3a.
Omnpenenenue napameTpoB KauyeCTBEHHOI'O aHaiu3a (BPEMEHU YACPKUBAHUS <JIETYUUX SIIOBY).
XUMUYECKUE METO/Ibl aHAIN3a «IETYy4uX A70B». JJoCTOMHCTBA, HEAOCTATKU. THUIIBI XUMUYECKUX
peakuuii, npeaen oOHapyKeHUsl, cequ(pUIHOCTh. KOoIn4ecTBEHHbIN aHAIU3 <JIETYYUX STO0BY.
OnpeneneHue «IeTy4yuX sI0B» METOJOM Ta30’KUIKOCTHOM Xpomarorpaduu. Meron abcomoT-
HOM KaJMOpOBKM, BHYTPEHHErO cTaHAapTa. Bocpou3BoAMMOCTh METOJ0OB Kau€CTBEHHOIO aHa-
732 TPUMEHUTEIBHO K UCCIICIOBAHUIO PA3IMYHBIX OMOJIOTUYECKUX 00BEKTOB (OPraHOB, TKaHEH,
3arHUBLIEMY TPYITHOMY MaTepuaiy, OMOJIOTHYECKUM KHUAKOCTSAM OOJIbHBIX C OCTPHIMU OTpaBJie-
HusMHU). BrnusiHue paznuuHbiX (akTOpOB Ha pe3yibTaThl aHalu3a (HaJlnyhe B OMOJOTHYECKHX
oOpa3lax 3HJOT€HHbIX COEAMHEHMM, MPOLIECCOB THUJIOCTHOTO Pa3jIOKEHUsl TKAHEH M OpraHos,
MeTaboIMUYECKUX MPEeBPAIICHUN aHATU3UPYEMbIX BEILIECTB).
OcHOBBI TOCTpOEHUS 0011Ier0 (HEHANPABIEHHOT0) aHAN3a «IETY4HX s110B». Cxema uccienona-
HUs (Qpakiuil AUCTUIIATA, TIOJYYCHHBIX B Pe3y/IbTaTe U3BJICUEHHS <JIETYUYHX S0B» U3 OHOIO-
rU4ecKuX 00beKTOB. Mcronb3oBaHe XUMUYECKUX PEAKINI PU 0OOHAPYKEHUU «WIETYUUX SITTOBY.
Peakium, umMerolnye oTpHULaTeNbHOE CyAeOHO-XMMUYECKoe 3HadeHue. VcciepoBaHue mNepBoii
(bpakuy AMCTUIUIATA Ha CHHUJIBHYIO KUCIIOTY NPU UCIOJB30BaHUU KOMIUIEKCAa XUMUYECKUX Pe-
akuuii (oOpasoBaHue OEpIUHCKOM Nazypu, oOpa3oBaHUE MOJMMETHHOBOTO KPAacHUTENs, peaKluu
OEH30MHOBOI KOHJAEHCAllMU, MUKpPOKpUCTa/NIOCKOoNUUYeckne peakuun). llpenen oOGHapykeHus.
OneHka pe3ynbTaToB peakuuu. OCOOEHHOCTH MOATOTOBKH MPOO MpH ONMpEeIeHNH MUKPOrpaM-
MOBBIX KOJIMUYECTB CUHUJIBHOM KHCIIOTHI (IIEPErOHKa ¢ BOJSHBIM MapOM B COUYETAHUU C adpanuent
a30TOM, CYXOBO3JAYIIHas IUCTWUIALIUSA U Ap.). POTOMETPUUYECKHIH METO/] KOJIMYECTBEHHOTO
olpezeNieHUs] CHHUIBHOM KHUCIOTHI Ha (DOHE peakiu 00pa30oBaHUsl MOJIMMETUHOBOTO KpacHUTeNs
IpU OMNpPEACICHUH MHUKPOIPAMMOBBIX KOJMYECTB CHHMJIBHOM KUCIOTHI. VccienoBaHue BTOpOM
bpakuuu JUCTUIUIATA Ha «IeTy4yue aael». Vcnonb3oBaHue razoxpomarorpaduyeckoro MeToja
aHaJIn3a B MPOrpaMMe aHATTMTUYECKOTO CKPUHHUHTA WIETYUHX SJI0BY.

DKCnepTh3a aJIKOTOJIbHOM MHTOKCUKAIMU. DTUJIOBBIN criupT. CBOWCTBA, MEXAHU3M JICH-
CTBHUS Ha OpraHu3M uenoBeka. TokcuuHOCTh. [IpoGieMbl u pacmpoCcTpaHEHHOCTh aTKOTOJIM3MA.
DKcnepTusa ajKorojbHOro omnbsHeHus. KinHuka oTpaBiieHUd >TUiOBBIM cnupToMm. KinHuge-
CKasi IMarHoCTUKa onbsiHeHUs. ToKCUKOKMHEeTHKa. BecackiBanue ankorons. Pacnipenenenue B op-
raiusme, OuorpaHcopMmanus, SKCKpeurs. JKCIepTHasl OLIEHKa COAEpKaHUs STUIOBOTO CIIUPTa
MPU XUMHUKO-TOKCUKOJIOTMYECKOM HCCIIEIOBAHUH PA3IMYHBIX BHYTPEHHUX OPTaHOB (KPOBH, MO-
YU W CIIMHHOMO3TOBOM KHAKOCTH, Tipodee). OObekTsl uccnenoBanus. [IpaBuna orbopa mpobd y
JKUBBIX JIML, TPYHNHOTrO MaTepuana. MeToapl aHanu3a, MPUMEHAEMble B  XHMHKO-
TOKCUKOJIOTHUECKOM aHaJli3€ HapKOTHUYECKOTO OIMbSHEHUS U CyIeOHO-XMMHUYECKOMN 3KCIepTu3e
(kauecTBEHHO-KONMYeCTBeHHbIE). [IpenBapuTensHble KaueCTBEHHbIE MPOOLI Ha ATHIIOBBINA aJIKO-
rOJIb MPY UCCIIEJOBAHUU BbIIBIXa€MOT0 BO3/1yXa U OMOJIOTHYECKHX KMIKOCTeH. XUMUYECKUe U
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COBpEMEHHbIE OMOXMMUYECKHE METOJbl HccienoBaHus. ['azoxpomartorpaduueckuii METOA HC-
CJIEI0BAHM 3TWJIOBOTO criupTa. KayecTBeHHbIN aHanu3. KonuyecTBEHHOE ONpEeACIICHHE.
Tema 8. XMMHKO-TOKCHKOJOTHYECKHIT aHAJIN3 BelleCTB, M30JIMPYeMbIX MUHepaIH3alHei.
«MeTajnimyeckue» si/ibl

DKOJIOTUSI OKPYXAIOIEH Cpebl U paclpOCTPAHEHHOCTh OTPABJICHUM COCIUHEHUSAMHU Tsi-
KEMBIX METAJUIOB M MBIIIbAKA. llepeueHph «METaIMYeCKuX SA0BY», MOMISKAIIHNX CyIeOHO-
XUMHYECKOMY HCCIeI0BaHUI0. TOKCMYHOCTh U (U3MKO-XMMHUYECKUE CBOMCTBA. TOKCHKOKHHE-
TUKa. BecacbiBaHne cOeqMHEHUN TSKENBIX METAJUIOB, PACIPENEICHUE, MEXaHU3M CBA3BIBAHUS B
opraHusme, BblaeneHue. KilMHMKA OTpaBlIeHHMH, KIMHMYECKas AuarHoctuka. M3ommpoBanue
«METAJUIMYECKUX SI0BY» U3 OMoorndeckux o0bekToB. OOBEKTHI HccaenoBanus. [IpaBuna or6o-
pa u HarpaBJIeHHUs OOBEKTOB Ha aHAIM3. Y CIOBUS TPAHCHOPTUPOBKU U XpaHeHus. KoHncepsupo-
BaHHe 00beKkTOB. [lepBuuHast moAroToBka. MeToabl U30JIUPOBAHUS COCIUHEHUN TAKEIBIX Me-
TaJJIOB U MBILIbSIKA U3 OMOJIOTUYECKUX 00pa3IoB (Cyxoe 030JeHHE, BIaKHOE 030JIEHUE, IpyTue
MeTobl). O0mue u yacTHbie MeToAbl n3oaupoBanus. CyliHOCTh METOI0B. JlOCTOMHCTBA U He-
noctaTku. BeiOop MeTroma M ycloBUil HM30JIMpoBaHUS. TeXHHMKa MPOBENCHHUS MUHEpalU3aluu
KOHLEHTPUPOBAHHBIMH KHcaoTaMu. [loaroroBka MuHepanusara K ucciaeoBaHuo. MeTo/ bl aHa-
nau3a TAKENbIX MeTaiwioB. JpoOHsblii MeTton ananusza. CymHocTts metoaa. Ocobennoctu. [Ipun-
UMbl U CHOCOOBI pa3fefieHUuss HMOHOB METAJJIOB (KUAKOCTb-KUAKOCTHASI IKCTPAKIUS XEJIaTOB
METAJIJIOB, HOHHBIX ACCOLIMATOB, PEAKIIUU OCAKIEHUS, KOMILJIEKCOOOpa3oBaHus u mp.). OpraHu-
YEeCKHE pPeareHThl B JPOOHOM METOJIEe aHaIM3a. XapaKTePUCTHKA PEeareHTOB, YCIOBUS MpOBee-
HUS peakiuii, xumu3M. Metogomnorusi ApoOHOro MeToja aHanuza MetamioB. KommiekcHoe uc-
[10JIb30BAHNE XMMHUECKUX U MUKPOKPUCTAIIMUYECKUX peakiuil. [[poOHbIN aHaIn3 Ha OT/EIbHbIE
nonbl. KonumyectBeHHoe ompexaeneHue. COBpEMEHHbIE METONbl Pa3ACNICHUs] U ONpeaesICHUs
MOHOB MeTauioB lcnonb3oBaHue aTOMHO-a0COPOLIMOHHOM CHEKTPOCKONMU U JIPYIMX CIIEK-
TpaJbHBIX METOJOB IPHU OMNPEIEICHUU «METAUIMYECKHX s10B». MHTepnperanus pe3ynbTaToB
XUMHUKO-TOKCUKOJIOTHUECKOT0 aHajn3a ¢ Y4ETOM €CTECTBEHHOTO COJIEpKaHUsl METaJUIOB B Opra-
HU3ME.
Tema 9. XMMHKO-TOKCHKOJOTHYECKH A aHAJIN3 BelIeCTB, H30JJHMPYEMbIX METOA0M AHATH3A

OOm1ast XxapakTeprcTUKa rpynnsl. PacpocTpaHéHHOCTh OTpaBieHUM, MpUUUHbL. ToKcHY-
HocTh. KiMHKKa oTpaBieHui U KIMHMYecKas nuarHoctuka. OO0bekThl uccnenoBanus. [Ipensa-
puUTeIbHBIE TPOOBI Ha HAJTMUUE aHAIM3UPYEeMBIX coenuHeHHH. [loaroroBka Omogoruueckux oo0-
pasuoB Kk uccienopanuio. M3onuposanue. Juanus. IlepcrekTuBbI UCIIONb30BaHUSI MEMOPAHHOMN
buibTpanun (GUIbTPBl U3 HUTPOLEIUTION03b], MeMOpaHHast (unbTparus). OcoOeHHOCTH XUMHU-
KO-TOKCHKOJIOTUYECKOT'O aHajn3a KUCIOT (CEpHOM, a30THOM, COJSTHOM), Ienoueil (THAPOKCUIbI
HaTpUs, KaJlusl U aMMOHUS), HUTPATOB M HUTPUTOB. COXpaHAEMOCTh B TPYITHOM MaTepHare.

Tema 10. XUMHKO-TOKCHMKOJOTHYECKH aHAJIN3 BellleCcTB, TPeOYIOIIHUX 0COOBIX METOA0B
u3onupoBanusi. Coenunenusi propa. AHajJu3 BelleCTB, He TPEOYIOIIHX 0COOBLIX METO0B
H301MpPoBaHus. Bpeansie mapsol u ra3pl. Okcuj yriepojaa

PacnipoctpanéHHOoCTh OTpaBieHui, npuuuHbl. TokcuaHocTh. Kimaccudukamus oTpaBiIeHHH 1O
CTeNEeHH TsDKECTH. MexXaHu3M TOKcudeckoro peictus. JuddepeHnnanbHas IUarHOCTUKA
OTpaBJIeHUI OKCHIOM yriepojaa. TokcMKoKUHeTHuKa. BcacbiBaHue, pacnpeseneHue, BbIBeICHNE
u3 opranu3ma. KimHuKa OTpaBlIeHUN M KIMHUYECKas TUArHOCTHKA. Meron runepbapuveckoi
OKCUTEHAITNU B KOMIIJIEKCE METOJIOB JIC3MHTOKCUKAITMOHHOM Tepanuu. OOBEKTH UCCIICTIOBAHMUS.
[TpaBuna or6opa mpooOsl. KauecTBeHHBIN aHamu3. XUMHUYECKUE IKCIIPECC-METOABl OOHAPYKEHUS
B KpoBH KapOokcuremorioonHa. KomudecTBeHHOE omnpeseneHne KapOOKCUTeMorioOnHa B Kpo-
BU. CrieKTpocKonmuueckuii Meroa uccienoBanus. [Ipunuun merona. Meroauka uccienoBaHusl.
MeTton ra3oXKuIKoCTHOM Xpomatorpaduu B aHaiu3e okcuiaa yriaepoaa. OleHka pe3yibTaToB
KOJIMYECTBEHHOTO ONPEICICHHUS.
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6 TEMBbI IPAKTUYECKHWX 1 CEMUHAPCKHUX 3AHATHIA

JauHb1it Bug paboThl He ipeaycMoTpeH YII.

7 JIABOPATOPHBIE PABOTBI, IPAKTUKYMBbI

JlabopaTopnasi padora 1

BBeneHue B TOKCHMKOJIOTMYECKYI0 XUMHI0. XHMHMKO-TOKCHKOJIOTMYECKUI aHAJIU3 B
PO®
CTpykrypa 3aHsaTHs
1 BxonHoii Tect.
2. JJaGopaTtopHo-TipakTHieckoe 3anatue «Opranusaius ciyxk0 aHaTUTHYECKONH TOKCUKOJIOTHH.
OO6111e BOmpoChl XUMHUKO-TOKCUKOJIOTMYECKOTO aHanu3a B PDy.
3. UtoroBslii TecT.
eau 3anaTHA:
- U3yUYUTh 331a4U TOKCUKOJIOTMUECKOW XUMHUHU, €€ B3aUMOCBS3b C IPYTUMHU JTUCLUUILIIMHAMU, U3Y-
YyaeMbIMU IIPU MIPO(PECCHOHATIBHOM MOATOTOBKE MPOBU30POB, a TAK)KE OCHOBHBIE HAIIPABIICHUS
XHUMHUKO-TOKCUKOJIOTUUECKOr0 aHAJIN3a;
- 0XapaKTepHU30BaTh 3TAIlbl CTAHOBJIEHUS TOKCUKOJIOTHYECKOW XUMHUH KaK HAyKH U €€ IpUKIIaj-
HOE 3HAYECHUE;
- TOJIPOOHO 03HAKOMHTH C OCHOBHBIMH TPABUIIAMH TIPOBECHHS CyIeOHO- XUMUYECKHUX IKCIIEp-
THU3;
- 03HAKOMUTKCS CO CTPYKTYPOHl CyeOHO-MEIUITMHCKUX IKCTIIEPTHBIX yUpexaeHui B Poccuii-
ckoi Penepanii 1 HOPMaTUBHO-IIPABOBBIMH IOKYMEHTaMHU, PErJIAMEHTUPYIOUIUMU JEATEb-
HOCTb Cy/1e0HO-MeANIIMHCKON ci1yk0b1 Poccuiickoit ®enepanny;
- 03HAKOMUTBCS ¢ IPAaBUJIAMHU HaMMCaHUs «AKTa Cy/1Ie0HO-XUMHUUECKOT0 UCCIIE0OBaHUNY, «3a-
KIIFOUEHUS SKCIepTa» U MPeayNnpeanTh TUIIOBbIE OIIMOKY IPU UX HANMCAHUU.
Bonpocs! 1J1s1 caMONIOAT0TOBKH
1. [Ipeamer, 1ienu U 3a/1a4u TOKCUKOJIOTUYECKON XUMUH.
2. OcHOBaHMS I IPOBEIECHUS CY1€0HON XUMUYECKOHM SKCIIEPTU3BI.
3. Opranu3anust HAPKOJIOTUIECKOTO HAMPABJICHHUS TOKCUKOJIOTHYECKON XuMuu B Poccuiickoit
®denepanuu.
4. Opranuzanus cy1e0HO-MeAUIIMHCKON ci1yxk0bl B Poccuiickoit @enepanuu.
5. OcHOBHBIE 3aKOHOATENbHBIE AKThI, PErJIAMEHTUPYIOIINE POBeIeHUE Cy1eOHO SKCIIepTU3bI
B POD.
6. OcHOBHO# MpUKa3, perJaMeHTUPYIOIINI POBeIeHUE Cy1e0HO- MEAUIIMHCKUX YKCIEPTHBIX
uccienosanvii B PO.
7. IlpaBuiia oT60pa 00BEKTOB IS CYAEOHO-XMMHUYECKOTO UCCIIEIOBAHNS.
8. Cnenmduyeckre 0cOOEHHOCTH XUMHKO-TOKCHKOJIOTHIECKOTO aHaJIH3a.
9. TpeOoBanus, NpeAbIBIIEMbIE K SKCIIEPTaM, IPOBOASAIINM Cy1eOHO- XUMUYECKHE UCCIIe10Ba-
HUSI.
10. IlpaBa u 06g3aHHOCTH CyZ€OHOTO HKCIIEpTa MPH MPOBEIACHUHN IKCIIEPTHU3.
11. OcobGeHnHOCTH XpaHEeHHsI O0BEKTOB OMOJIOTHYECKOTO TIPOUCXOXKICHUS B CYIEOHO-
XuMHu4YeckoM otaeneHnn bCMD: ycinoBus XpaHeHHUs, CPOKH, MOPSI0K YHUUTOKEHHUS] 0ObEKTOB.
12. Kakwue pa3nensl conepkaT JOKYMEHTHI, COCTaBIIsIeMbIe ITPH MTPOBEACHNUH IKCIIEPTHBIX HCCIIe-
noBaHuit? B uem paznuune «3aKiaroueHus dKcrepTa» U «AKTa Cyae0HO-XMMUYECKOTO UCCIIe10-
BaHUS»?
13. Kakue KoHCcepBaHTHI MOTYT UCIIOJIb30BAThCS JIJIsl KOHCEPBAIlMM OPraHOB M TKaHEeH Tpyma,
HAIpPAaBIIIEMBIX I Cy/1€0HO-XUMHUYECKOT0 UCCIIEIOBAHUS, B KAKUX CIydasiX UX MCIIOIb30BaHHE
pernameHTupyercs’?

dopma A Crpanuna 14 u3 76



MHUHHCTEPCTBO HAYKH M BbICIIEro obpa3oBaHus PO

o . Dopma
Y IIBSAHOBCKUH roCy1apCTBEHHBII YHUBEPCUTET

@ - PaGouast nporpamMma JIUCLHUITIIMHbI

14.1Kakue TOKyMEHTBI HalpaBJISIOTCSA B CYICOHO-XMMHUECKOE OTACIICHUE BMECTE C BEIICCTBCH-
HBIMHU J10Ka3aTeIbCTBaMU?

JlaGopaTopHo-nIpaKkTHYeCKOe 3aHATHE
«Opranm3zanus cJayx0 aHAJIMTHYECKON TOKCUKOJOTruM. [IpMHIUNBI NPOBEIeHUsA XUMMU-
KO-TOKCHKOJIOTHYECKOT0 AHAJIN32)

CuryanvoHHbIE 331a4H.

1. B cyneOHO-XMMHUYECKYIO JTabOpaTOPUIO HAIPaBJICHbI BEIIECTBEHHBIE J0KAa3aTeIbCTBA —
OCTaTKH HEM3BECTHOTO JIEKAPCTBEHHOTO BEIIECTBA M KPOBb MOTMOIIETo yenoBeka. Kakue 1oKy-
MEHTBI JOJDKEH 3allPOCUTh XUMHK-IKCIIEPT U KaKhe JOKYMEHTHI OH JO0JKEH OPOPMUTH MPH BbI-
IIOJTHEHUHU IKCIIEPTU3BI?

2. XUMUK-IKCIIEPT CTOJIKHYJICS C TeM, YTO KyCOYKHU IEYeHH, MPHUCIaHHbIe A cyaeOHo-
XUMHUYECKOT0 aHajau3a, 3aKoHCepBUpOBaHbI B (hopmanuue. [IpaBunbHo m 310? Kakue tpeboa-
HUS K KOHCEPBUPOBaHUIO OnomarepuaioB Bam u3BecTHbI?

3. Bpau «Ckopoii moMomm» TUarHOCTHPOBAI OCTPOE ONMMATHOE OTPABJICHUE Y MOJOJOMH
KeHIIUHBI. Kakoe HampaBlieHME TOKCUKOJIOTHYECKON CIIy>KObI OCTPBIMHU OTPABJICHHUSIMHU U Ka-
KOBa €ro CTpykrypa?

4. Jlns mpoBeNeHUs HAIMpPaBICHHOTO XMMHKO-TOKCHKOJIOTMYECKOTO aHaiu3a MpH XPOHH-
YECKOM OTPABJICHUU COCTUHEHUSIMH MBIIIbSKA B CYACOHO-XMMHUYECKYIO JIA0OpATOPHUIO HAMpaB-
JeHsl BoJOChl Tpyna. Kakue emie OM000BEKTHI ClieayeT MpeACTaBUTh A aHanu3a?

5. Ilpu npou3BOACTBE CyAeOHO-XMMHUYECKOTO aHAJIN3a XUMHK-IKCIEPT M3PacX0I0Bajl BCE
KOJIMYECTBO OHoMaTepuaa, npeAcTaBiIeHHOro B laboparopuio. [IpaBuibHO 11 OH mocTymui?

6. CpaBHHUTE CpeaHECMEpTENbHbIe JO3bI TOKCHKAaHTOB X H Y, BBIpaXCHHBIE B Pa3HBIX
eAMHHUIIAX HM3MEPEHHUs, W MpeacTaBbTe pe3yibrarhl B Bujae cootHomeHnid DLso(X)/DLso(Y) B
MT/KT U MMOJIB/KT.

Ne /i1 | TOKCUYECKUN areHT DLso, MI/kr DLso,
MMOJIB/KT

1. DTaHou 10 000 200

2. Harpus xnopun 4000 70

3. XKenesa (1) cynsdhar 1500 10

4. Mop¢uHa cynbpar 900 2

5. Harpus dherobapOuTan 150 0,7

6. CrpuxHuHa cynbdar 2 0,006

7. Huxortnu 1 0,006

8. D-ty6okypapHHXJIOpHT 0,5 0,0007

9. Iuokcun (TCDD) 0,001 0,000003
Nx/Ny DLso (X)/DLso (Y), mr/ kr DLso (X)/DLso (YY),

MMOJTB/KT

2/3

5/6

412

CooTHOIIEHNE TOKCUYHOCTEH B MI/KT IO CpaBHEHUIO ¢ eAuHUNaMu S| (MMOJIB/KT) TIpe-
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HMYIIECTBEHHO:
1. Gonblire

2. MEHBIIIE

3. OOHMHAKOBO

4. HeT OHO3HAYHOIO OTBETA

7. Kakas mo3a Ha3pIBaeTCs CpelHecMepTelbHOK? JlaiiTe ee MoIHYyH XapaKTepUCTHU-
KY, BKJIFOYasl OLIEHKY TOKCUYHOCTH.

8. B cyneOHO-XMMHMUYECKOE OTIEIEHUE JIOCTABJICHbl BEIIECTBEHHBIE JOKA3aTeJIbCTBA
Y TTIOCTAHOBJICHHE O HA3HAUYCHHUH CyIeOHON XUMHYEeCKOi skcnepTu3bl. Kak OyaeT Ha3bIBaTh-
cs JIOKYMEHT, BblAaBae€Mblil I10CJIE MPOBEJACHHUS SKCIIEPTU3bI, KaKue pasJziesibl OH OyIeT co-
JiepKaTh?

9. B cyneOHO-XxMMHYECKOE OTIEIEHUE JOCTaBICHbI OOBEKTHI OT TpyNa U HalpaBie-
HUE Ha CcyJeOHO-XMMHuYecKkoe uccienoanue. Kak Oyaer Ha3bIBaThCsl JOKYMEHT, BblJaBae-
MBIH IIOCJI€ MPOBEICHUS UCCIEIOBAaHUS, KaKUe pa3esbl OH OyIeT coaepXaTh?

10. TIlocme mpoBeneHus: CyneOHONH XMMHYECKONW DKCIEPTHU3BI AKCHEPT IMOACITHIICS
CBEICHUSIMU O €€ pe3ysbTaTax C POACTBEHHUKAMU IOTEPIIEBIIETO U UX aaBokarom. Kakue
tpeboBanus YIIK P® Obumm HapymeHnsl sxcrieprom? Kakoil MOXeT ObITh OTBETCTBEHHOCTH
JKCHepTa 3a NO0JA00HbIE HApYyILIEHUs ?

11. Ilpu npoBeneHUN HApY>KHOTO OCMOTpa OHOJOTMYECKOro MaTepualla SKCIepT o0-
Hapy’>XWI, 4TO KYyCKHU NEYEHHU 3aKOHCEpBUpPOBaHbI (opmainHOM. OLEHUTh NPAaBHIBHOCTh
HanpaBJeHUs] O0OBEKTOB /Ui IPOBENECHUS CyleOHO-XMMHUUYECKOro aHainu3a. Kakxoil nmpuxas
periiaMeHTUpyeT 3a00p 0OBEKTOB ISl aHaIu3a?

12. Kakue OOBEKTHI ClIelyeT HANpPaBIATh B CyAeOHO-XMMHUYECKOE OTHEJICHHE IS
OIpeNeIeHNs] KOHIEHTPALMA METUIIOBOIO ciupTa?

13. Ha nmomxHOCTH dKCcniepTa cynebHo-xumudeckoro otnenenns bCMD mperenmyer
BBIITYCKHUK arpOyHHUBEPCHUTETA MO CIEIUaIbHOCTH «300MHXeHepus». Jlaiite kBanmuduu-
pOBaHHBIN OTBET 110 TOBOLY BO3MOYKHOT'O TPYIOYCTPONUCTBA 3TOr'0 CIIEIIMAIUCTA.

JlabopaTopnasi pa6ora 2 SInbl u oTpaB/ienusi. MexaHu3M J1eliCTBUSI TOKCHKAHTOB

CTpykTypa 3aHsTus

1 BxonHoii TecT.

2. IlpakTiueckas 4acth «PU3MKO-XUMUYECKHE XapaKTEPUCTUKU TOKCUKAHTOBY.

3. UToroBsIii TecT.

enn 3ansaTUA:

- U3YYHTH KJIacCU(UKAIIMIO TOKCUKAHTOB IO Pa3IMYHbIM [10Ka3aTeNsM;

- U3YYUTh KJIaCCU(PUKAIIUN OTPABICHHUIA;

- U3Y4YUTh MEXaHU3MbI TOKCUYECKOTO JIEHCTBUS HEKOTOPBIX TOKCUKAHTOB.

Bonpocs! 1J1s1 caMONoOATr0TOBKH

1. Onpenenenue sana. [loasiTHE O TOKCHMKAHTaX, KCEHOOMOTHKAX.

2. 3a1a4M TOKCUKOJIOTHH. TOKCHKOMETPHsI, OCHOBHBIE ITapaMeTpbl TOKCUKOMETPUHU

3. Xumuueckast KacCu(pUKaIus TOKCHKAHTOB.

4. IlpakTyeckas kiaccu(UKanus TOKCUKAHTOB.

5. Knaccudukanus TOKCUKaHTOB: 110 U30MpaTENbHOMY JEHCTBUIO U TUTHEHUYECKas.

6. CyneOHO-MeTuIMHCKas KiIacCUUKAIMs A10B, KiIacCu(UKALUsA M0 METOIY H30JIUPO-
BaHUs TOKCUKAHTa U3 OMOJIOrMYECKOro MaTepuania.

7. ®akTOpHl, ONIPeNIeNAIONINe PacIIpe/IeIeHUE SIJI0B.

8. Kimaccudukarnmst orpasienuii. OTpaBieHHs Kak 3a00J€BaHAS XUMHYECKON ITHOJIOTHH.

dopma A Crpanuna 16 u3 76



MHUHHCTEPCTBO HAYKH M BbICIIEro obpa3oBaHus PO

o . Dopma
Y IIBSAHOBCKUH roCy1apCTBEHHBII YHUBEPCUTET

@ - PaGouast nporpamMma JIUCLHUITIIMHbI

9. Kpartkas xapakTepuCTHKa OCHOBHBIX CHHIPOMOB OTPABJICHHUS.
10. ITyTu mocTyIUICHHUS SIZIOB B OPTaHHU3M.

11. TlpeBpaieHne TOKCHYHBIX BEIIECTB B OpPraHU3ME.

12. MexaHn3MBbI TOKCHYECKOTO IEHCTBHUS.

13. TlonsiTHE «penenTop» B TOKCUKOJIOTHH.

14. MumeHu 11 TOKCHKaHTOB.

15. Tokcukonoruyeckrue XapakTePUCTHKHA HEKOTOPHIX KJIACCOB BEIIECTR:
- dOC,

- amu(aTUIECKUX XJIOPUPOBAHHBIX YIIICBOJIOPOJIOB,

- COEIMHEHHH TAKENIBIX METAIOB U MBIIIbIKA,

- KPOBSIHBIX $JI0B.

JlaGopaTtopHo-npakTuueckas padora «DU3NKO-XUMHUECKUE XaPAaKTEPUCTUKU TOKCHU-
KaHTOB»
1. Onpedenenue peakyuu cpedvl 6UOIO2UYECKUX HCUOKOCMEU 8 HOpME U NATNOIO2UU.
W3meputh peakuuto cpensl (pH) Heckonbkux mpod OMOIOrMYEcKON KMJIKOCTH (MoOua, CIIOHA,
KpoBb). Haiitu cpenHee 3HaueHne 1o Kaxaoi npode (13 Tpex onpezeneHuii). Y cTaHOBUTh COOT-
BETCTBHE WJIM HECOOTBETCTBHE MOJTYYCHHBIX 3HAUECHUH (pr3noIornyeckoii Hopme.

CrhenaTh BBIBOJ| O COOTBETCTBUM MHTEpBasla ONpeeleHHbIX 3HaueHui pH cpenbl HOpMme.
Jannbie 3anecty B Tabnuiy 1.

Taoauna 1
Omnpenenenne 3Hayenuss pH cpeabl 6HOTOTrHYECKUX KHAKOCTE
IIpo6a 3nauyenue pH
1 2 3 Cpennee Hopma
3HAYeHHe

2. Dkcnepumenmanvroe onpeodenenue pKa moxcuxkanma memooom nomeHyuomempuiecKo2o
MUMpOBAHUS.

B xon0y nHanute 10 M1 ucciaeayeMon XUAKOCTH ¢ T0OABICHHBIM TOKCUKAHTOM KHCIIOT-
HOW MpHUPO/Ibl (AMIUIMIUIMH, CATALIIOBAs KUCIOTA U T.I1.), U3MepuTh 3HaueHue pH cpensl. 3a-
TeM K pacTBopy 100aBisaTh o 1 mi 0,01 M pacTBopa ruipokcuia HaTpusl, KaKIblid pa3 uaMepsis
3HayeHue pH cpenabl — 10 npekpamienus uameHenus pH. Pesynbrarel 3anectu B Tabauiy 2.

Tabnuna 2
Pe3yJbTaThl NOTEHHOMETPHYECKOI0 TUTPOBAHNS 00beKTA
O6bem NaOH, ma pH cpennbt

N~ | O

[TocTpouts rpaduk 3aBucuMocTd 3Ha4YeHHs pH oT oO6bema mobasnerHou menoun. Cre-
JaTh BBIBOJ O IPUPOJIE TOKCUKAHTA C yKa3aHWeM 3HaueHus pKa.

JlabopaTopnasi padora 3 BbliesleHHe KCeHOOMOTHKOB W3 opranu3ma. Buabl neii-
CTBHS OMOJOrHYeCKH aKTUBHBIX BelIEeCTB

CTpykTypa 3aHATHSA
1. BxomHoii Tecr.
2. TlpakTtuueckas 9acth «OmnpeneneHne TOKCHKO-KHHETUYECKHUX NapaMeTPOB alleTHIICa-
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JTUIAJIOBOM KHCIIOTHD)
3. WTOrOoBBIi TECT.

ean 3anaTHsA

- 0000IMTh 3HAHUK O OMOXWMHUYECKOW TOKCHUKOJIOTHU, TOKCUKOKHHETHKE M OWOTpaHC-
(dhopmMaruu JIeKapCTBEHHBIX BEILECTB;

- MOJYYUTh M CYMMHUPOBaTh CBEACHHUS O TOKCHKOKHHETHYECKHUX IapaMmeTpax JieKap-
CTBCHHBLIX BCIICCTB, XapaKTCPHUCTUKEC UX TOKCHYCCKOI'O ﬂCﬁCTBHH;

- IPUMEHUTH TIOJYUYCHHBIC 3HAHUS ISl OIICHKHU BO3JICHCTBHSI Ha OPraHU3M HECKOJIbKHX
TOKCHUKAHTOB WJIA BPEIHBIX (DAKTOPOB.

Bonpocs! 1151 caMONOATr0OTOBKH

1. ITonsiTHEe 00 PTMMUHAIIMY BEIIECTB U3 OPraHU3Ma.

2. Beigenenue uepes Jerkue.

3. [Toueunas sKcKpenus:

- punbTpanus;

- KaHaJIbIIEBass peadcopOoIus;

- KaHaJIbIIEBasl CEKPEIIMS;

- COBMECTHOE JICHCTBHE MEXaHU3MOB ITOYECUHOM dKcKpennu. Kimpenc.
4. BeielieHye IeYeHbIO:

- 3aXBaT KCEHOOMOTHUKOB renaTOLMTaMH;

- IIUHOIUTO3;

- OumapHasi SIKCKpeIusl.

5. Beigenenue yepes KUIMICUHHK.

6. [lpyrue nyTy BhIBEICHHS KCEHOOMTHUKOB U UX METaOOJIUTOB.

7. I[lonsiTvie 0 OMOIOCTYITHOCTH BEIIECTB.

8. Ilonsitue o komnapT™MeHnTax. OAHO- U MHOTOKOMITAPTMEHTHBIE TOKCUKOKMHETUYECKUE
MOJIEIIH.

9. Buapl aeiicTBus Onosiornyecku akTUBHBIX BemlecTB (BAB).

10. ®yHKIIMOHATBEHBIC U3MEHEHUS, BhI3biBacMble BAB B opranusme.
11. DddexTr mpu NOBTOPHOM NocTymieHHH bAB B opranuszm.

12. D¢ dexTr pu coBMecTHOM NOCTyIuIeHuU BAB.

JlaGopaTopHas padora «3yuyeHue ckopocT nouyeyHoi 1udgy3uu caanumnioBoi Kuc-
JIOTHI Yepe3 MOJYNPOHUIIaeMYI0 MeMOpaHy (Mo/1eJb)»

st u3ydeHus ckopoctu 1updy3un KCeHOOMOTHKA Yepe3 MOJIyIPOHULIAeMY0 MeMOpaHy
(MOzenb CTEHKU MOYeK) COOMpPAETCsl YCTaHOBKA, BKIIIOUAIOLIAs CTEKIIIHHYIO TPYOKY 00Jib-
IIOT0 IMaMeTpa, ¢ OJHOTI0 KOHIA TIOKPBITYIO MOJIYIPOHUIIAEMO MEMOpaHOi, IIMPOKHUIA XH-
MUYECKHH cTakaH (puc. 1)

CrekHHAA TpyOKa ¢ [ | _PAacIBOp KCeHOGHOTHKA

TBYMA OTBepCTIAMI L/ (KpOBB)
/]
NHMIMecKIIT CTAKaH
N Boaa (Mova)
TIoMyTp OHHLIAEMASA A
(IHATII3HASA) MeMOpPaHa W e

(CTEHKa Mo e HbIX l\'fl"\'f'O‘lKOB 1’ =

Puc.1 Cxema ycTaHOBKH JJISl H3y4eHHS TOKCHKO-KMHETHYECKHUX NIapaMeTpPoB
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TpyOky ¢ pacTBopoM KceHOOHOTHKA (KPOBb) M KOHIIOM, MOKPBITHIM MOJIYIPOHHUIIAEMOM
MeMOpaHo#, MOTPyKalT B XUMUYECKUH cTakaH BMecTUMOCTBhIO 150 — 200 M u 3amoiHeH-
Hb1i 100 MJT TUCTUIUTMPOBAHHOM BOBI (MOYA).

Yepes 0,5 yaca u3 XUMHUYECKOTO CTaKkaHa OTOMPAIOT MEpBYIO MpoOy pacTBopa (Moua) - pac-
TBOp No 1.

K 5 M mpo6sr go6asmstor no 0,2 M noakuciennoro 1o pH 2,0 0,1 mMonbe/n pacTBopa Xiio-
puna sxenesa (III). [Ipu sTomM oOpa3yroTcss KOMIUIEKCHBIE HOHBI (hrojieToBoro mBera. Jlamee
OTIPENIENIAIOT KOHIICHTPALMIO PACTBOPA KCEHOOMOTHKA (POTOKOIOPUMETPUUYECKUM METOJ0M
0 MPEeABAPUTEIHHO OCTPOSHHOMY KaTHOPOBOYHOMY IpadUKy.

Jlanee mpoObl 0TOMpArOT uepe3 Kaxapie 30 MUHYT, MOJTy4dast COOTBETCTBEHHO pacTBOPHI No 2
-4,

[Tocne xaxxgoro or6opa nMpod B XMMUYECKUN CTaKaH BO3BpAILAIOT OTOOpAaHHBIA 00BEM, 3a-
MEHSIs €r0 AUCTUIUIMPOBAHHOMN BOJIOM (5 MiT).

[To pe3ympTaTam SKcriepuMeHTa CTPoAT rpaduku B KoopauHarax InC - t U pacCUMTHIBAIOT
TOKCUKOKMHETUYECKHE MapaMeTpbl: KOHCTAHTY auMUHALNU (Kox) U IepHO] OTyBBIBEICHUS
(twr2).

Cnenaiite BBIBOJ O CKOPOCTH IJIMMHUHAIUU CATUIIUIOBOI KUCIOTHI U3 MOAEIBHON CHCTEMBI
«KPOBb—IIOYKa—MOYa.

I'otoBsaT 0,1 % pacTBOp KCEHOOMOTHKA W U3 HETO MyTeM pa3BeleHUsl KaJuOpOBOYHBIEC pac-
TBOPHI ¢ KoHIeHTparuei 0,05%, 0,025%, 0,01%, 0,005%, 0,002%, 0,001%.

K 5 M xaxnoro u3 KalmOpOBOYHBIX PacTBOPOB 100aBisA0T mo 0,2 MJI MOAKUCICHHOTO IO
pH 2,0 0,1 monbp/n pactBopa xmopuaa xenesa (III). [Ipu 3Tom 00pa3yrOTCsi KOMILIEKCHBIC
HOHBI ProJeToBOrO 1BeTa. ONpenesssioT ONTHYECKYIO MIIOTHOCTh KaXkI0T0 U3 PAaCTBOPOB HA
¢doroxonopumerpe B auanazone 380 - 430 HM mpu MaKCUMyME JUIMH BOJIH, KOTOPBIH COOT-
BETCTBYET 00pa30BaBUIEMYCS KOMILICKCY.

JlabopaTopnasi pabora 4 «buorpancgopmanusi TOKCHKAHTOB)

CTpykTypa 3aHaTHS

1. BxogHoii Tecr.

2. Onpoc «buoTpancdopmanus TOKCHKaHTOB B OPTaHU3ME.

3. JlabopatopHas paboTta «BnusHHE TPOAYKTOB MeTa0OIM3Ma Ha MPOBEIEHHUE CyAeOHO-
XUMHUYECKOTO UCCIICIOBAHUS.

4. ITOroBsIii TECT.

enau 3anaTuA

- U3Y4YUTh peakluu AByX ¢a3 ornorpanchopmaliiy TOKCHKaHTOB B OPTaHU3ME;

- 03HAKOMUTKCS C IPUMEPAMH PEAKITUH JIETATBHOTO CHHTE3a;

- U3YYUTh BIHUSHUE MPOJIYKTOB METa0ONM3Ma TOKCUKAHTOB Ha IMpoOBeIeHHE CyaeOHO-
XUMHUYECKOT'O UCCIICIOBAHUS.

Bonpocsl s cCaMONOATr0TOBKH

1. Yto Ttakoe 6uoTpanchopmaiys TOKCUKAaHTOB?

2. Jlatb onpe/iesieHne MeTaboIhTa BEeNIeCTBA.

3. Cxonpko ¢a3 obnorpanchopman TOKCHKAaHTOB CYIIECTBYET?

4. «JleTanbHBIN CHHTE3», ONPEACIICHUE MIOHATHUS, IIPUMEPHI «JICTATLHOTO CHHTE3a.

5. OcHOBHBIE TIyTH BHIBEICHUS TOKCUKAHTOB U UX META0OJIUTOB U3 OpPraHU3Ma.

6. Uto Takoe nepro bl pe30pOIUU U STUMUHAIINHA TOKCUKAHTOB?

7. Peakuuu, xapaktepHbie ans 1 ¢da3pl Mmetabonu3Ma (OKHCIEHHUS, BOCCTAHOBIIEHUS, THAPO-
u3a).
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8. Peaknuu, xapakrepusie 11 2 $a3sl MeTadoImM3Ma.
9. Metabonu3m u poiib GEPMEHTOB B MPEBPAIICHUN TOKCUKAHTOB B OPTaHU3ME.
10. KakoBa poJib peakiiuii KOHbIOTAIIUU B JETOKCUKAIIHH?

JlaGoparopHas pabdora «M3yuyeHue MeTado1M3Ma METHIOBOT0 CIIMPTA B OpraHnnu3Me u 00-
Hapy:KeHHUe MPOJAYKTOB ero MeTadoIm3mMa
MeTtanon B opranuzme Metabonusupyet 10 Gpopmanbaeruna. [lpu nposenenun cynedHo-
XUMHAYECKOT0 HCCIEIOBAHUS OMOJIOTHYECKUX 0OBEKTOB HAa HAJTMUME METHUIIOBOTO CIIMPTA HE0O-
XOJIUMO MIPOBECTH BHaYalle cclieZloBaHue 00BEKTOB Ha Hamuuue GopManbaeruia, T.K. 601b-
[IMHCTBO PEAKIN UACHTH(PUKAIIMN METaHOJIa OCHOBAHBI HAa TIEPEBEICHUU €T0 B (JOPMAIIBICTH /T
U JalbHEeHIIeM 0OHapYXEHUH MOCIETHEr0 B 00BEKTE MPU MOMOIIM XPOMOTEHHBIX PEaKIIUi.
Oo0Hnapy:xenue gpopmanbaernaa
1. Peakuus ¢ pe3opuuHOM
ANBACTUABI PEATUPYIOT C PE3OPIIUHOM B €T0 TayTOMepHOU popme (keTo- hopme) ¢ oOpa3oBaHu-
€M OKpaIIeHHOT'O COeTUHEHUS:

OH 2 o
H CH,
- ot
| _— B + E 3 H — |
s OH CH & OH

sHoRsEHAaz—fopMa KeTo—dopma

Ob6napy>xenue dhopManbaeriuia

1 M uccneayemoro pactBopa cMmemuBaioT ¢ 1 min 1% pactBopa pesopuuna B 10% pactBope
HaTpUs THAPOKCHUJA U HArPEBAIOT B TeUeHUe 3 —5 MUH Ha BoJsHOM Oane. Ilpu Hamuuuum ¢op-
MaJlbJIer1/1a NOSIBIISIETCA MAaJIMHOBO- KPaCHOE OKpalllBaHUE.

[Tpenen obHapyenus - 0,03 mkr. Peakuus He siBisieTcs criequuuHON i popManbaeruia u
MMEET TOJIbKO OTPULIATEIbHOE 3HAUECHHUE.

2. Peakuusi BoccTaHOBJIEHHA cepedpa.

[Tpu Hanmuuuum Qopmanpiaeruga Wi IPYTHX BOCCTAHOBHUTENEH aMMHUadyHBIA pacTBOp cepedpa
HUTpaTa 00pa3yeT cepeOpsiHOe «3epKaioy» UM YEPHBIA 0CaoK:

K 10-15 xamsam 1% pactBopa cepeOpa HuTpata nodasistot 4-5 kanens 10% pactBopa aMMOHUS
runpokcuaa. K nmomyueHHoit cmecu 100aBisioT 1 Ml uccnenyeMoi KUAKOCTH M, 3aKpbIB MpO-
OMpKY BaTHBIM TaAMIIOHOM, OCTOPOKHO HarpeBaroT CMECh Ha BOJISIHOM OaHe.

Peaxius ouens uyBctBUTENbHA. [Ipenen obHapyxenus popmansaernga 0,02 - 0,04 Mxr/mia, ox-
HAKo, cepeOpsHOe «3EpKaIo» MOKET 00pa30BbIBATHCS 33 CUET TEPMUUYECKOTO Pa3IOKEHHs cepe-
Opa okcuaa, IOITOMY Peaklus He SABIseTCs cuelupuIHOi.

AgNO3 + NH40H AgOH + NH4NO3

2AgOH Ag20 + H20

Ag20 + HCOH 2Ag + HCOOH

3. Peaknus ¢ caIuInJI0OBO KHCJIOTOM.

K 1 M uccnemyemMoit skMIKOCTH MPUOABIIAIOT 0K0JI0 50 MI' CallMLIUIOBOM KUCJIOTHI WM HaTpUs
camuiuiiatTa M 2 - 3 MJI KOHLEHTPUPOBAHHON cepHOM KuCHOTHL. [IpoOHMpKY BCTpAXUBAIOT U
HarpeBaroT Ha BOJsHOW Oane 2-3 muH. [lpu Hanmmuum (opmanbaeruaa MOSBISETCS KPAacHOE

OKpalIllMBaHUE.
4. Peakums ¢ xpomorpomnoBoii kuciaoroi (1, 8-auruapoxcuHadraMHO-3,6-
AUCYIb(OKHCIOTOI)

B npo6upky BHOCAT 1 M1 uccnenyemoit sxkuakoctu, 0,2 mi 1% pacTBopa XpoMOTPONOBON KHC-
JIOTHI B KOHIIEHTPHUPOBAHHOM CEpHON KHUCIIOTE, a 3aTeM MPUOABISAIOT 5 M KOHIIEHTPUPOBAHHOU
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CepHOI KHUCIOTHl U B30anThiBatoT. [losiBneHue (hrosieToBoil WM KpacHO-(PUOIETOBONH OKpacKu
yKa3bIBaeT Ha HAIMYKE (hOpMAIIbICTH/A.
[Ipenen obHapyxeHus: 1 MKTr opmanbaeruaa B mpooe.

JIaHHOM peakuuu He JAr0T ajlbICTUIbl YKCYCHOM, TPOIIMOHOBOM, MACIsIHOM KUCIIOT, XJI0paJ-
ruapat u ap. JlaroT 3Ty peakiuio BEeIEeCcTBa, KOTOPbIE MOT'YT 00pa30BbIBATh (pOpMabIeru/I.
5. O0HapyxeHHue MeTHJIOBOIO CHHMPTAa MO 00pa3oBaHMIO 3(upa CATMIMIOBOH KHCIOTHI
(MeTHJICATMIMIIAT)
1 M uccnexyemoint xxuakoctu cmemnBaroT ¢ 0,03 r© caauuIoBON KUCIOTHI U 2 MJI KOHIIEHTPHU-
POBAHHOM CEPHOI KUCIOTHI U OCTOPOKHO HAarpeBaloT Ha BoAsHOU Oane. [Ipu Hanmnumu MetaHona
OLIYIIAETCS 3amax METUIOBOTO 3(Upa CATUIMIOBON KUCIIOTHI.
[Ipenen obnapyxenus 0,3 mr/m.

Jlanee a1 OKUCIIEHUS] METUIIOBOTO CHUpTa B (pOpMaibIeru]] MpUMEHSIOT MepMaHIaHaT Kajus

WIH IPYTUe OKUCIUTEIH.

K 3 mn uccnenyemoit xxugkoct 100aBistoT 2 mit 10% pacTBopa cepHOIl KUCIOTHI U MO KarljisM

1% pacTBOp Kaius epMaHraHara g0 COXPaHSIOIIENHCs PO30BOM OKPACKH.

S5CH30OH + 2KMnOg4 + 3H2S04 SH—C—OH + 2MnS04 + K2S04 + 8H20

Uepes 15-20 munyT U1 o0eciiBeunBaHMs N30bITKA KalMsl IEpMaHraHara 1o KaruisiM J100aBIIsioT

1o obecupeunBanus 15% pactBop O6ucynbpuTa HATPUS WM LIABEJICBONW KUCIOTHI U OOHAPYXKHU-

BAIOT ()OPMAJIBACTH/] TIPH TIOMOIIIH BHIIIECTIPUBEICHHBIX PEaKIHii.

2KMnO04 + 5Na2S03 + 3H2S04 2MnS04 + 5Na2S04 + K2S04 + 3H-0;

2KMn04 + 5H2C204 + 3H2S04 2MnS04 + 10CO- + K2S04 + 8H20

Peakius Hecnieunpuyna. [1010KuTeNbHBIA pe3yabTaT MOXKET JaTh 3TaHOJ, KOTOPBINA MO BIMS-

HUEM OKHCcIuTeNel o0pa3yeT BHayajle 3TUIIEH, a 3aTeM (popMasbaeru/l.

N3 s1ux peakuuii cienupuueckoil Ha METUIIOBBIHM cUPT (IIOCJIE €ro OKUCIEHUS) SBIISIETCS peak-

1Sl C XpOMOTPOIIOBOM KucnoToi. He natoT aToi peakiiuu 3TUI0BBIN, TPONUIOBBIN, OYTHIIOBBIH,

aMWJIOBBIM M M30aMWIOBBIA criupThl. HekoTOpele BellecTBa, COAEpIKaIMe CIMPTOBBIE IPYIIIHI,

IIPU BBINIOJIHEHUH YKa3aHHON PEeaKIMU MOTYT J1aBaTh KEJITYIO WJIM KOPUYHEBYIO OKPACKY.
ITpoBectu peakiuu oOHapyx)eHHs GopMalbAeruia, METUIOBOTO CIMPTa B MPEJICTaBICHHON

KUAKOCTH (CM. BBIILE), 3alIMCaTh PE3yJbTaThl B pabouyl0 TE€Tpajib, CEJIaTh BHIBOJBI O HATUYUU

yKa3aHHBIX BELIECTB B OOBEKTE.

JlaGopaTopHasi pa6oTa 5 «AHAJIMTHYECKAS THATHOCTHKA OCTPbIX oTpaB/eHuil. [Ipunnu-
bl 1eTOKCHKALMOHHON Tepanum»

CTpykTypa 3aHATHS

1. BxoaHoi#i TecT.

2. IlpakTueckoe 3ausATHE «MeXaHU3M JEHCTBUSI aHTUIOTOB PA3TMUYHON XMMUYECKOM MpUpo-
ZIBD».

3. UTOTOBBIN TECT.

esu 3ansaTHA

- IPOBECTU CPABHUTEIBHBIA aHAIN3 a/ICOPOIIMOHHOM CITIOCOOHOCTH aHTHI0TOB;

- HAYYUTBCS COCTABJIATH IIPOTOKOJ XUMHUKO-TOKCUKOJIOTHYECKOT O UCCIIEIOBAHMS.

Bomnpocek! 111 caMONOATOTOBKH

1. ITousitre 06 orpaBnenusx. Knaccudukanus orpaBaeHUH.

2. IlpruuHbl OTpaBiICHUMN.

3. MexaHn3Mbl IONIaJaHKs SII0B B OPTaHU3M.

4. Opranuzanus crieuaiu3upOBaHHON MEIUIIMHCKON MOMOIIY TOCTPaIaBIINM OT OTPaBJICHUM.
5. lnarHoCTHKA OTPaBIICHUMN.
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6. OO01IME TPUHITUITBI TEPAITUU OCTPBIX OTPABJICHHM.

7. OcHOBHBIE JIeUeOHbIE MEPOIPUSATHS IIPH OTPABICHUSX.

8. [ToHsATHSA 00 aHTUIOTHOM TEepaIu, aHTUOTAX.

9. OcobeHHOCTH TEpaIluU OCTPBIX OTPABIIEHUH B IETCKOM BO3pacTe.

10. OcobennocTr cy1e0HO-MEIUITMHCKOM SKCIIEPTU3BI IPU CMEPTH OT OTPABIICHUM.

11. OcHOBHBIE HOPMATUBHBIE JOKYMEHTBI, PETJIAMEHTUPYIOIINE OKa3aHUE MEIUIIMHCKON TOMO-
I TOCTPAJaBIIMM OT OTPaBJICHUH.

JlaboparopHas paboTta «MexaHu3M JEHCTBUS aHTUIOTOB PA3IMYHON XMMHUYECKON IPUPOJIBI»

1. I[IpoBecTu cpaBHUTENBHBINA aHAINU3 aICOPOILIMOHHON CITIOCOOHOCTH aHTHIOTOB (aKTUBUPOBAH-
HBIN yroJib, JHTETHUH).

[TpurotoButs 100 M 0,001% pacTBOpa METUIEHOBOTO CHHETO (MOJIe]Ih KCEHOOMOTHKA), U3ME-
puTh ero abcopOunio Ha (HOTOAIEKTPOKOIOPUMETPE MPH UTHHE BOJIHBI = 650 HM, KfoBeTa — 1 cM
—AO.

K 15 M1 nonydeHHOro pactsopa B koji0ax 106aButh 1o 0,5 r pacTepToro akTMBUPOBAHHOT'O YT~
JISl ¥ SHTETHUHA, CMECH B300TaTh B TedeHune 30 MUHYT Ha anmapate sl BCTPSAXUBaHUS, OT-
(bunpTpOBaTH, UIMEPUTH A0COPOLINIO (GUILTPATOB MPHU TOH ke ITuHE BOIHBI — Al, A2.
Paccuutath 3¢)(peKTHBHOCTD aCcOPOIMU aHTUIOTOB KaK OTHoIIeHue abcopouuii AO/Al u
A0/A2, cpaBHUATB TIOTYYEHHBIC pe3yNbTaThl. Pe3ynbraTel 3aHecTr B TaOmuity 1.

Taboauunal CpaBHenue 3¢ peKTUBHOCTH a1COPOIMOHHONH CIIOCOOHOCTH AHTUI0TOB

IIpo6a P ¢eKTUBHOCTH BriBoa 00 3ppexTns-
agcopouuu HOCTHM AHTHJOTOB

PacTBOp METUIIEHOBOIO CUHETO A0

PactBop mociie 06paboTKku aKTUBUPO- AO0/A1

BAHHBIM YTJICM

PactBop mocne 06padoTku sHTerHUHOM | AO/A2

2. 3yunth MexaHU3M B3aUMOJICHCTBUS aHTUAO0TOB-XeIaToo0pa3oBaTeel ¢ TSKEIbIMU MeTal-
JaMH.

B miratuB nomectuts 8 mpodbupok (2 psaa no 4 npobupku). B mpoOupku kaxaoro psaa
HanuTh o 1 v 0,01 M pacTBopa HUTpaTOB CBHHLA, MEIH, KaaMus, IIMHKA. Bo Bce mpobupku
J00aBUTh 110 HECKOJIBKO Kamesib | MMOJIb/JI pacTBOpa HATPHUs TMAPOKCcHAa (YTOOBI HE PacTBOPHU-
JHUCh 0CaAKH aM(pOTEPHBIX THAPOKCUIOB KaMMs M LIUHKA). 3aTeM B OAMH psAJ MPOOHPOK 100a-
Buth 1o 1 karute 0,1 M pactBopa D/TA, B npyroit — o 1 karute 0,1 M pactBopa tHOCynbbhaTa
HaTpusi. OTMETUTh U3MEHEHUS U 3aHECTH UX B TAOIHILy 2.

Tab6auna 2 BzanmoaeiicTBie HOHOB TOKCHKAHTOB ¢ AHTHA0TAMH

Pearent PesyabTarhl

CBuHen Mennb Kaamuii Munk

1 M pactBop NaOH

0,1 M pactBop DATA

0,1 M pacTtBOp THOCYIIb(haTa HATPUs
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JladopaTopHas padora 6

OCHOBBI ITPOBEJIEHU S OBIIEI'O (HEHAITPABJIEHHOI'O) XUMHUKO-
TOKCHKOJIOI'HTYECKOI'O AHAJIM3A

CTpykTrypa 3aHsTUSA

1. BxonHoii TecT.

2. Onpoc 1o Teme «MeTo10I0TUs XUMUKO-TOKCUKOJIOTUYECKOTO aHATTN3ay.

3. JJTabopaTtopHas padota «I[IpoGonoaroToBka mpu MpoBeIeHUH XUMUKO-TOKCUKOJIOTHYECKOTO
aHaIM3ay.

3. UToTrOBBIN TECT.

Ieau 3ansaTHA
- 00yueHHEe COCTaBJICHUIO IJIaHA XMMUKO-TOKCUKOJIOTUYECKOTO aHAIN3a;
- U3YYHUTh CTAIUH MPOOOIOATOTOBKH O0BEKTOB HCCIIETOBAHUS;
- IpaKTUIeCcKoe 00yueHNE TPOBEACHHUIO MPOOOTIOITOTOBKH O0BEKTOB HCCIICTIOBAHUS.
Bomnpocsl 111 caMONIOATOTOBKH
1. OOuue 1 9acTHBIE METO/Ibl U30JMPOBAHMS BEIIECTB KMUCIOTHOTO M OCHOBHOT'O XapakTepa:
- U3BJICUCHHE TOJIKKCIICHHON Booi (MeToanl A.A. BacunbseBoii, B.®. Kpamapenko) u ux mo-
TUUKALNN;
- u3BJeueHNE aM(PUPIIBHBIMI PACTBOPUTENSIMH: MTOAKUCICHHBIM criupToM (metox Craca-
OTT0), aLIeTOHOM;
- U3BJICYEHHE MOAMIET0YeHHON Bogo# (MeToa [1. BanoBa), opranndeckuMu pacTBOPUTEISIMH,
JTUCTUJUISIIIUEHN C BOJSIHBIM MTApOM, COPOLIMOHHBIE METOIBI H JIp.
2. ®akTOpHI, BIUSIOLUIME HA CTENIEHb U3BJICUEHUS aHAJTU3UPYEMBIX BEILIECTB:
- pU3UKO-XMMHUYECKHE CBOMCTBA BEIIECTB KUCIOTHOTO M OCHOBHOI'O XapaKTepa: MOJISPHOCTD,
pKa, runpohobHOCTH, paCTBOPUMOCTS U JIP.;
- pH cpensr;
- CBOMCTBAa OPraHMYECKOT0 PACTBOPUTEIS;
- IPOJOJKUTENBHOCTD U KPATHOCTh SKCTPAKIIHH;
- CTENEHb U3MENbUEHHOCTH OMOJIOTHYECKOro MaTepuana.
3. MeTo/pl OYUCTKHU BEUIECTB KUCIOTHOTO M OCHOBHOTO XapaKTepa, BhIJICIIEMbIX U3 OHOIoTHYe-
CKOr'o Marepuasna:
- SKCTPAKIMOHHBIE U PEIKCTPAKIIMOHHBIE;
- XpomaTorpaduueckue;
- 3JIEKTPOXHUMHUYECKUE;
- OCKJEHUS U CyOIUMaIlny;
- KOMOMHUPOBAHHBIE METO/IBI.

Jlabopamopnas paboma

H3onuposanue eujecms KUCI0MHO20 U OCHOBHO20 Xapaxkmepa 60001, NOOKUCTIEHHOU WjaBeNe6ot
Kkuciomot (memoo A.Bacunvegoti)

K 20 M1 marepuana B KOHUYECKOM K0j0€ J00aBUTh HACHIIIEHHBIA PAacTBOP IIABEJIEBON KUCIOTHI
1o pH=2 no yHuBepcanbHOMY MHJIMKATOpPYy, HACTauBaTh B TeueHHe 30 MUHYT NpHU NEpHOINYE-
CKOM ITOMEUIMBAHUH, IPOBEPSIst peakiuio cpesl (!).

JloGaBuTh K BogHOMY pacTtBopy 10 M AMATUIOBOTO 3Upa, 3aKPHITh KOJIOY, TOMECTUThH €¢ Ha
npubop i BCTPSAXMBAaHUS, NPOBECTH OHKCTparupoBaHue B TeueHue 15 MuHyT. BonHo-
OpPraHUYeCKYI0 CMECh TIEPEHECTH B JIEIUTEILHYI0 BOPOHKY, OTACIHUTH CIIOH 3(hupa OT BOJHOTO,
npodMIbTPOBaTh FPUPHOE U3BJICUEHUE Yepe3 CyXoi OyMaxkHbIi GuiIbTp ¢ 0€3BOJHBIM Cynbda-
ToM Hatpus B yamky [lerpu. [IpoBecTn onmcaHHy!O ONepaIyio emie ABaKAbI MOPIUsIMH dhupa
no 10 mun BomHO-OpraHn4eckyro cMech MEpEeHECTH B JIEIUTENbHYIO BOPOHKY, OTICIUTH CIION
adupa OT BOAHOTO, TPODHUIBTPOBATE d(PUPHOE M3BJICUCHUE YEPE3 CYXOW OyMaKHBIN (GUIBTP C
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0e3BoIHBIM cysbdaToMm HaTpus B damky [lerpu (dpapdopoByro yamky), a3¢pupHbIe H3BICYCHUS
NPUCOCTUHUTH K TpeapiaymemMy. [loanucars amky «Kucioe u3BieueHue». Beimapute a¢up u3
YallK¥ J0cyXa MPH KOMHATHOH TeMIiepaType.

K BonHOMy ocTatky 100aBuTh 25% pactBop ammuaka (1o karsimM!) 1o peakuuu cpeast pH=9-10
[0 YHUBEPCAIbHOMY UHJIUKATOpY, 100aBuTh 10 M1 xiopodopma, 3aKpbITh KOJI0Y, TOMECTUTH €€
Ha TpuOOp sl BCTPSAXMBAHUS, NMPOBECTU SKCTparupoBaHue B TedyeHue 15 munyTr. Boano-
OpPraHMYECKYI0 CMECh INEPEHECTH B JCNUTENbHYIO BOPOHKY, OTIENIUTH CIIOM xyiopodopma OT
BOJIHOTO, TPO(UIBTPOBATh OPTAaHMYECKOE M3BIICUCHHUE Yepe3 CyXOW OyMaskHBINH QUIBTp ¢ 0e3-
BOJHBIM cyibdaTom Hatpus B damky Ilerpu (dapdopoByro uamky). IlpoBectn ommcaHHyrO
OTIEPALIMIO elIe IBAXK/IBI MOPUUAMH XJopodopma 1o 10 M1 aHATOrMYHO OMMCAaHHOMY BBIIIIE, TTO-
Jy4eHHbIEC U3BJICUCHUS MPUCOEAUHUTD K IpeaslyemMy. [loanucats yanky «ieaoyHoe u3Blie-
gyenuey. K Xa0pohopMHOMY 3KCTPaKTy U3 IEIOYHOTO PAcTBOpa MPUOABUTH 2 KAIUIU CIIUPTOBO-
r'0 pacTBOpa XJIOPUCTOBOJOPOTHOM KUCIOTHI (s IEpEBEACHHUSI BEIIECTB, JIETKO OKUCISIONINXCS
Ha BO3/yX€ - HO-IIMA U HEKOTOPBIE APYyrHe, B 00jee yCTOMUUBBIC THAPOXJIOPUIBI), TIEPEMEIIaTh
U BBINIAPUTH MOJ TOKOM Bo3Ayxa mpu Temmneparype 50-600C unu npu KOMHATHOM TeMmeparype
Jocyxa.

O4ncrka U3BJICYCHUH.

1. OuncTka 3KCTpaKkTa U3 KUCIOTO PacTBOpa.

Cyxoit ocTaTok B yalllke THIaTeNbHO 00paboTaTh ropsyeit Bogou (80-950C) 2 paza mo 5 mu,
GUIBTPYS KaXKAYIO MOPILUIO Yepe3 BaTHBIN TaMIOH B KOJIOY. JKUAKOCTh OXJIaIuTh, OAKUCIUTD
HACBIIICHHBIM PAaCTBOPOM IIIaBENIEBOM KUCIOTHI 10 pH=2 mo yHuBepcalbHOI HHAUKATOPHOU OY-
mare, skcTparupoBats 10 mu adupa, s3pupHOE H3BIICUEHUE OTIENUTH, MPOPUIBTPOBATH Yepe3
cyxoi OyMakHbI GUIBTp ¢ 6€3BOIHBIM CYIb()ATOM HATPHUS B YAIIKY.

2. OuuncTKa 9KCTPAKTa U3 HIEJIOYHOTO pacTBOpa.

Cyxoil ocTaTok B 4alike TmaTenabHo oOpabotats 0,1 H pacTBOPOM XJIOPUCTOBOAOPOIHON
KHCJIOTHI 3 paza 1o 5 M, GUIABTPYS KXYy MOPIHIO Yepe3 BaTHBIM TaMIOH BO (iakoH. Duib-
Tpat noAmenodnts 25% pactBopom ammuaka 10 pH=10, sxctparuposars 10 mMia xnopodopma,
XJOPO(OPMHBII IKCTPAKT OTAENIUTH, TPODUILTPOBATh Yepe3 CyXoh OyMaxkHbIH QuiIbTp ¢ 0€3-
BOJIHBIM CY/Ib(}aTOM HATPHSI B YAIIIKY.

JlaGopaTopHoe 3ansiTue 7

OBIIUI (HEHAITPABJIEHHBIN) XUMHUKO-TOKCHKOJIOT MYECKWI AHAJIA3
BEIIECTB KUCJIOI'O 1 OCHOBHOI'O XAPAKTEPA

CrpykTrypa 3aHATHSA

1. BXxonHO# TecT.

2. Ilpaxtudeckoe 3anatue «OO0mMi (HeHaNpaBIEHHBIN) aHAJIN3 BELECTB KUCJIOIO U OCHOBHOTO
XapakTepay.

3. toroBslii TECT.

eau 3auaTHA:

- YT1yOUTh ¥ CUCTEMaTU3UPOBATh 3HAHUS O XUMUKO-TOKCHUKOJIOTHYECKOM (CyaeOHO-
XUMHUYECKOM) aHAJIM3€ Ha TPYIIY BEIIECTB, H30JIMPYEMBIX IKCTPAKIIUEH U copOmueit (Jiekap-
CTBEHHBIC BEIIECTBA);

- HAYYUTH NPHUMCHATH MMOJTYUYCHHBIC 3HAHWA ITPU U3BJICUCHUH BCUICCTB U3 00BLEKTOB OHOIOTHYE-
CKOT'O MPOUCXOKACHUS;

- MPOBECTH XUMHUKO-TOKCHKOJIOTUYECKOE UCCIIEIOBAHNE HA TPYIITY BEUIECTB KUCIIOTO U cIabo-
OCHOBHOT'O XapakTepa.

Bomnpoce! 111 caMONOATOTOBKH

1. [Ipumenenne TCX B XMMUKO-TOKCUKOJIOTUYECKOM aHAJIU3€ JIJIsl OUMCTKH MCCIIETyEMbIX Be-
IEeCTB OT anMeceﬁ " OperapaTuBHOTO BBIACIICHHA.
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2. CriocoObl 1eTeKTUPOBaHMsI BEMIECTB Kucoro xapakrepa (BKX) u BemecTB 0CHOBHOTO Xapak-
tepa (BOX) Ha xpomarorpamMmmax (00Iue 1 4acTHBIE).
3. Unentudukanus uccneayeMpIx BEIIeCTB Ha XpomaTorpammax. Bapuantel TCX-ckpruHUHTA.
4. CriocoObl KaueCTBEHHOTO aHAJIM3a BEHIECTB C momoIbio Mmetoga TCX.

5. Cnoco0bl KOJIMYECTBEHHOTO aHaJIM3a BELIECTB ¢ HOMOIIBI0 MeToga TCX

JlaGopaTopHas padora 8
HAITPABJIEHHBI XUMHKO-TOKCUKOJIOTUYECKHAI AHAJIV3 BEIIECTB
KHUCJIOI'O U CJIABOOCHOBHOT' O XAPAKTEPA

CTpykrypa 3aHsaTHs

1. BxogHoii TecT.

2. JJaboparopHas pabota «OOHapyKeHHE O KOJIMYECTBEHHOE OIpeIeIeHUE MPOU3BOIHBIX Oap-
OUTYpPOBOI KUCIOTHI B 00BEKTaX CYA€OHO-XUMUYECKOTO UCCIIEJOBAHUS.

3. UtoroBslii TECT.

enn 3ansaTus
- CUCTEMaTH3UPOBATh 3HAHUS O HANIPABICHHOM XUMHKO-TOKCHKOJIOTHYECKOM aHajm3e (CyaeoHo-
XMMHUYECKOM) Ha TPYIIY BEIIECTB KUCIIOTO U CIA000CHOBHOIO XapaKTepa, N30JUPYEMbIX 3KC-
Tpakuuen u copOuuei;
- IPOBECTHU UCCIIeI0BaHNE 00BEKTOB Ha HaJIMYUeE TPOU3BOAHBIX OapOUTYPOBOM KMCIOTHI.
Bonpocsl /151 caMONIOAT0TOBKH
1. OOu1ye u yaCTHbIE peaKkMK UACHTU(PHUKALIMY BEIIECTB KUCIOTHOIO XapaKTepa: CaJUIUIOBOMH,
OCH30MHOI KUCIOT, (PeHALETHHA, TIPOU3BOIHBIX OapOUTYPOBOI KHCIOTHL: OapOuTana-HaTpus,
dbenobapOuTana, 6apbamuia, STaMUHANIa-HATPHS, OCH30HANIA U .
2. OU3MKO-XUMUYECKHUE METO/Ibl KAUECTBEHHOT'O U KOJMYECTBEHHOTO aHAJIN3a BEIIECTB KUCIIOT-
Horo xapaktepa (TCX, [KX, BOXX, Y®-cnektpodoTomerpust — npsimast ¥ quddepeHinaib-
Has U ap.).
3. CriocoObl IETEKTUPOBAHUS BEIIECTB KMCIOTHOTO XapakTepa MpH UCCIe0BaHUN METOJaMHU
TCX, KX, BOXX.

4. CyneOHO-XMMHUYECKasl OIEHKa Pe3yJbTAaTOB aHau3a BEIIECTB KUCIOTHOTO XapaKTepa
XUMHYECKHUMHU U PU3NUECKUMHU METOJIaMH.

JlabopaTopnasi padora

Peakuun o0Hapy:KeHUsI IPOU3BOHBIX 0APOMTYPOBOI KUCJIOTHI
1. O0mue peakuuu oOHapykeHuss 6apoOUTYpaToB
1.1. Peakuus BblA€neHUs KUCIOTHOW hopMbl OapOUTypaToB
Ha npenmMeTHOE CTEKIIO HACIauBaOT HECKOJIBKO Kalellb UCCIIEyEMOI0 pacTBopa (Kaxaast 1mo-
CIeyIolas Karis HAHOCUTCS Tocyie ucnapeHus xiaopodopma). Cyxoil ocTaToK pacTBOPSIOT B
KaIljie KOHIIEHTPUPOBAHHOW CEPHOM KUCIOTHL. Yepes 3-5 MUHYT psAOM NOMEIIAOT KAILIIO AH-
CTHJIJTUPOBAHHOM BOJIbI, OCTOPOKHO COEAUHSIOT 00e karui. Yepes 30-60 MuHYT HaOII0AAI0T
NOSBIICHHE KPUCTATMUYECKOT0 0CAIKa, XapaKTEPHOTO I KaX10T0 OT/AEIbHOr0 0apOuTypaTa
[Ipenen obHapyxeHus: 6apourtana — 80 Mxr/mi, peHobapouTana, 6apdbamuia — 20 MKT, dSTaMHHa-
na-Hatpus — 50 MKT.
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Puc. 2. Kpucramaer 6apoutaia

2. YacTHble peakumu

2.1. Peakuusi ¢ XJIOPIUHKAOIOM.

K cyxoMy ocTtaTky Ha IpeMETHOM CTEKJIE TIOCIIE yaJIeHUs XJI0podopMa MPHOaBISIOT KaIuTio
pacTBOpa XJIOPLUHKNO0/a, TOMELIAI0T CTEKJIO BO BIaXKHYIO KaMepy U uepes3 15-30 munyT pac-
CMaTpHBalOT (HOPMY KPUCTAIUIOB MO MUKPOCKOIIOM.

[Ipn Hanuuuu 6apOuTaa HabIIOJAIOTCS TPSIMOYTOJbHbIE IJIACTUHKH TEMHO-KPACHOTO WIIH (-
onetoBoro 1BeTa. [Ipenen o6HapyxeHus — 4 MKr B mpoGe.

[Ipn Hanuuuu sTaMUHaIa-HATPUSL HAOIIOJAIOTCS CPOCTKU M3 OKPALICHHBIX B KOPUYHEBBIHN 1IBET
npuU3MaTHYecKuXx Kpuctamios. [Ipenen oOHapyxkeHus - 4 MKT B pobe.

[Ipn Hanuuuu 6apOamuia HabI01al0TCA KPUCTAILIIBI B BUJIE MPSMOYTOJIBHBIX TUIACTUHOK WU
CPOCTKOB U3 HHMX, OKpAIlICHHbIX B TEMHO-KPAacCHBIN U 30JI0TUCTHIN 11BeT. [Ipeaen oOHapyxeHus -
7 MKT B mipo0e.

Hpyrue 6apoutypatsl 1100 HE AT KPUCTAIUIMYECKHX OCA/IKOB C 3TUM PEaKTHUBOM, JIHOO 00pa-
3YIOT KpUCTAJIJIbl HEXapaKTepHOU (HOPMBI.

- .
2 R
g \* 2
‘ i
ve' ‘J,’

Puc. 3. Kpucranner 6apbamuia ¢ XJIO0PIUHKIOI0M
2.2. Peakuus ¢ x)ene30M0uIHON KOMIUIEKCHOUN COJIBIO.
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K cyxomy ocTaTKy Ha IpeIMETHOM CTEKJIe JOOABIISIOT KAIUTIO pacTBOpA KeJIe30H0 U THOTO
KOMIIJIEKCa, TOMEMIAIOT CTEKJIO BO BIAXHYIO KaMepy U uepe3 15 MUHyT paccMaTpuBaroT Gopmy
KPHCTAJUIOB 0]l MUKPOCKOIIOM.

[pu Hanuyuu GenobapOUTana HAOIHOIAIOTCS PU3MATUIECKIE KPUCTAIUIBI M CPOCTKH U3 HUX
OpaHXeBo-KopuuHeBoro nseta. [Ipenen odHapyxenus - 4 Mxr B mpode. [Ipu Hammunu 6apbamu-
Ja HaOJIIOJAr0TCS KPYITHBIE TPU3MAaTHYECKUE KPUCTAILIBI M CPOCTKU M3 HUX PO30BO-OPAHIKEBOTO
1Bera B Buje 60adouek. [Ipenen oOHapykeHus - 2 MKT B TIpo0e.

[pu Hanu4YMu STaMHUHANIA-HATPHS HAOIFOIAIOTCS MEJIKHE TIACTUHYATHIC TPU3MATHYCCKUE KPU-
CTaJUTBl ¥ CPOCTKU M3 HUX KOPHUHEBOTO 1BeTa. [Ipenen oonapyxenus — 0,5 Mkr B ipo0e.
Hpyrue 6apoutypatsl 1100 HE NAIOT KPUCTAUIMYECKUX OCAIKOB C 3TUM PEaKTUBOM, JIMOO 00pa-
3YIOT KPUCTAJUIBI HEXapaKTepHOH (HOpMBI.

Puc. 4. Kpucramibl sTaMruHaIa-HaTPUA C JKEJI€30M0IUTHON KOMILJIEKCHOM COJIbIO

2.3. Peaknus ¢ MeJHOMOOUIHON KOMILIEKCHOH COJIBIO

Mepanolioan1Has KOMIUIEKCHAs COJIb JaeT ¢ 6apOaMHIIOM U STaMUHAJIOM KPUCTaNINYECKUE
0CaJIKi, aHAJIOTUYHbIE TEM, KaK1e 00pa3yeT x*ejle30io/u1Hast colib. Y CJI0BUS BBIOJHEHUS pe-
aKIUI TaKWe JKe, KaK U ¢ JKeJIe30H0UTHON KOMIIEKCHOM COMBIO.

2.4. I1getHoit TecT. Ha ¢puibTpoBasibHyI0 OyMary B OZIHY TOUKY HaHECTH 2-3 KaIuld pacTBOpa
OapOuTypara B OpraHM4eCcKOM pacTBOPUTEIIE MU KHUCJIOTO U3BJICUEHMUS], TOJICYILINTD, 3aTEM
HacnouTs 1-3 karum 1% cnuproBoro pactBopa kobanbTa HUTpaTa Co(NO3)2, moacymuTs u
BHeCTH Oymary B napsl 25% pacTBopa aMMHaKa — MATHO MPUOOpeTaeT KpacHO-(hHOJIETOBOE
OKpaIlMBaHUE.

2.5. Mypekcunnas peakius. B papdopoByro yamiky Kk cyxoMmy ocTaTKy, MOIYy4EeHHOMY I10CIIE
BBINAPUBAHUS YaCTH U3BJICUYEHUS, 100aBUTH 10 3 Karu 3% pacTBopa NEpEeKUcH BOJOPOJa U pe-
aKTHBA, coJeprKaliero coib Mopa u xjmopu aMmMoHus. Coiep>kKMMO€e YalllKy BbITAPUTh, CYyXOH
OCTaTOK HarpeTs J0 NosBIeHUs OenbIx mapoB. [locne oxnaxaeHust 1o6aBuTh 3 Kariu 6 H. pac-
TBOpa aMMHaKa.

[Tpu Hamu4YUK HEKOTOPBIX 0ApOUTYPAaTOB U THOOAPOUTYPATOB MOSABISIETCS PO30Bast OKPACKA.
MypekcuaHyo peakiuio nart oapdbamm, 6apoutan, peHodbapOouTan, STaMUHAT-HATPUI U THO-
neHTtai. He natoT aToii peakuinu rekceHal, rekcodapOuTain u HukiIooapourail.
Y®-cnekTpomerpuyecKuil aHaJIu3 0apouTypaToB

Yacte ammr0ara, OCTaBIEHHYIO paHee sl KOJIMYECTBEHHOTO ONPEAEIEHUS, BHIIAPUBAIOT, OCTATOK
pacTBOpsIIOT B 5 mut 6opatHoro Oydeproro pactBopa (pH=10), punbtpyroT yepes cyxoit Oymax-
HBIH QUIIBTP, TOMEIAIOT B KIOBETY CIIEKTPO(OTOMETpA, U3MEPSIIOT BETMUMUHY ONTHYECKOM
MJIOTHOCTH B auanasone ;uiH BosH 210-350 am (ycinoBus: kBapiesas kioBera 10 MM, pacTBOp
cpaBHeHUs — OopaTHbIi Oydep). 3aTeM B KIOBETY J10OABISAIOT HECKOJIBKO KaIlellb XJIOPUCTOBOJI0-
POIHOM KHUCIOTHI 10 pH=2, mepememmBaroT pacTBOp U BHOBb U3MEPSIOT BEJIMYHUHY ONITHYECKOU
IJIOTHOCTHU B AuanaszoHe JUIH BoJiH 210-350 HM npH ONMUCAaHHBIX YCIOBHSIX.
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CrnexktpodoToMeTprUYECKUI aHaU3 MO3BOJIIET OJTHOBPEMEHHO C KaUeCTBEHHBIMU XapaKTepH-
CTUKaMHn (MaKCI/IMYMBI HOFJIOH_ICHI/ISI) MOJIYYUTb JAHHBIC JIA PACUCTa KOJIMYCCTBCHHOI'O COACP-
JKaHUs BEILIECTB.

Pacuer koHIIeHTpamu BeAyT 1O ypaBHEHUIO 3aKoHa byrepa-Jlambepra-bepa:

AD = El%ch*H*C

orkyaa, C=__AD rae
E 1%1 cM *L

AD = DpHio — DyH2

C - xoHIIEHTpa1us BemiecTsa B %;

D - muddepennmanbaas onTuyeckas IIOTHOCTH (abcopOmus);

- YETBHBIN MMOKa3aTeNb MOTONIEHUS (YUMCICHHO paBeH noriomienuo 1% pactBopa mnpu To-
uHe cinost 1 cm). PaccunteiBaercs 3apanee st KaKa0ro 6apOuTypara mo pacTBopam ¢ U3BECT-
HOM KOHIIEHTpalUEeH.

L- rommmna cBeTonoromaroniero cios (1 cm).

HanmeHnoBanue 6apouTypara E % em
bapb6uran 550
denobapOuTan 380
[{ukmobapouran 410
ODTaMHHaJI-HATPUs 415
bapOammn 415
Bbyrob6apOuTain 450

IIposecmu yxkasannvie peakyuu (MUKPOKPUCMALIUYECKUE, XPOMO2EHHbIE), COelamb 661600 00
O0OHApPYIHCeHUU U KOTUYECMBEHHOM COOEPAHCAHUU OOHAPYIHCEHHO20 bapdumypama 6 ucciedyemom
obvexme

JlabGopaTopHas padora 9
HAIIPABJIEHHBIA XUMHKO-TOKCUKOJIOTTYECKUMN AHAJIN3 BEIIIECTB
OCHOBHOT' O XAPAKTEPA
Crpykrypa 3aHsTHSA
1. BxoaHoii TecT.
2. JlaboparopHas paboTa « XMMHKO-TOKCUKOJIOTHYECKHI aHaIN3 BEIIECTB OCHOBHOTO XapaKTe-
pa».
3. UtoroBblii TECT.
eau 3ansaTHA
- CUCTEMAaTH3UPOBATh 3HAHUS O HAMIPABICHHOM XUMHUKO-TOKCHKOJIOTUYECKOM aHanu3e (Cyne0Ho-
XUMHUYECKOM) Ha TPYIIY BEIIECTB OCHOBHOTO XapaKTepa, H30JUPYEMBIX METOJOM DKCTPAKITUH H
copOIuu;
- IPOBECTHU UCCIICIOBAaHHE O0BEKTOB Ha HAJTMYHE BEIICCTB OCHOBHOT'O XapaKTepa.
Bonpoch! /151 caMONOATO0TOBKH
1. CxeMa XUMHKO-TOKCHKOJIOTHIECKOTO UCCIICIOBAHUS TI0 CKPUHUHTY Ha HATMYHE BEIIECTB OC-
HOBHOTO XapakTepa.
2. UnenTtudukaius BeMecTB OCHOBHOTO XapaKTepa ¢ TOMOIIbI0 XUMHUYECKUX peakiuid (00-
ICOCATUTEIBHBIC PEAKITH, PEAKIIUU OKPANTHBAHKS, MUKPOKPUCTAJUTHYECKHUE).
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3. O6Hapy>keHue 1 KOJIUYEeCTBEHHOE ONPE/IEICHUE BEIIECTB OCHOBHOI'O XapakTepa (PU3nuKo-
XUMHUYECKHUMH METOJIaMU: XpoMaTorpaduyeckue, ONTHIEeCKue, AekTpoxumudeckue. [lapamer-
PBI KAUECTBEHHOT'O ¥ KOJIMYECTBEHHOT'O aHAJIN3a.

4. XUMHUKO-TOKCHKOJIOTUYECKas OLIeHKa METO/I0B UACHTU(UKAIIMY U KOJIMYECTBEHHOTO OMpee-
JICHUS BEIIECTB OCHOBHOI'O XapaKTepa.

5. XUMUKO-TOKCUKOJIOTUYECKHIA aHATN3 HUKOTHHA, TAXUKAPIUHA, STUIMOP(HHA THAPOXIOPHIA
(mnonuna), MmoppuHa, KoJeuHa, aMUJONTUPUHA, AaHTUIIMPHUHA, HOBOKAaWHA, IPOMEJI0JIa, TUMEIPO-
na, koerHa, manaBeprHa, IpoTaBeprHa (HO-IITIbI), XUHWHA, aTPONMHA, CTPUXHUHA, aKOHUTHHA.

JlabopaTopnasi paGora

HNnentudguxanns BemecTB OCHOBHOI0 XapaKTepa ¢ MOMOIIbI0 PeaKuuii OKPAIIUBAHUS
(XpOMOTeHHBbIX peaKIuii)

OO0uue peakuuu

Bce azoTconepikaiine opraHuuecKre BeiecTBa OCHOBHOIO XapakTepa AT 0CaIKU ¢ o0Iiea-
KaJIOUJITHBIMH (0CaIUTEIIbHBIMH ) PEAKTUBAMU: KOMIUIEKCHBIMU COEAMHEHUSMHU H0/1a, TeTepoIio-
JUKHUCIIOTaMHU, OPraHUYECKUMHU KUCIIOTaMU, MUHEPAIIbHBIMU COJISIMU U JIP.

Jnis mpoBeieHus peakiuy Ha (PUIbTPOBAIBHYIO OymMary HaHOCST KaruTio XJI0po(GhOpMHOTO pac-
TBOpPA MCCIIEyEeMOr0 BELIECTBa, MOCIIe UcTapeHus XJ1opodopMa o0padaThIBAIOT C TOMOIIBIO
nyJbBepu3aTopa peaktuBoM Jlparenopda, oTMeUaroT OKpacKy IsTHa.

MexaHnu3m 00pa3oBaHus OKPALIEHHOTO OCAJIKa!

NH*[Bils] - (NH™[Bila]")

[TapannenbHO NPOBOAAT Ty K€ PEAKLHUIO CO CTAHAAPTHBIM PACTBOPOM HCCIIEAYEMOIO BEILIECTBA.
YacTHble peakunu

Peaxyuu obnapysicenus naxuxapnuna.

Peaknus ¢ pacTBOpoM #1011a B KaJIus HOLULE.

Ha npeameTHoe cTekiio HaHOCAT 2-3 Kariy XJI0po(POPMHOTO PaCTBOPA UCCIEAYEMOTO BEIIECTRA.
[Tocne nucnapenus xsopodopma ocTaTok cpasy ke oopadareiBaroT 1 kamieit 0,1 H pacTBopa
XJIOPUCTOBOIOPOJTHOM KUCTIOTHI, JOOABISIOT 1 Karuio pacTBOpa ojia B pacTBOPE KaJIusl HOUIa.
Creky10 TOMEIAoT BO BIAXKHYIO KaMepy, yepe3 20 MUHYT 110l MUKPOCKOIIOM HaOII0Aal0T KpH-
cTaJlyIbl B (hopMe AyOOBBIX JIMCTHEB 30JIOTUCTO-KEIATOTO (30JI0TUCTO-3€JI€HOI0) IIBETA.

[Tpenen obHapyxenus — 3,5 MKr B ipo0e.

Peaxyuu oonapyscenus amponuna.

Peakuus Buranu-MopeHna.

B dapdopoByto yamiky BHECTH HECKOIBKO Karmelb XJIOpoGOPMHOTO pacTBOpPa UCCIIEyEMOTO
BEIIIeCTBa U MPU KOMHATHOM TeMIlepaTrype BhImapuTh gocyxa. K cyxomy ocraTky npubaBuTh 1
MJI KOHIIEHTPUPOBAHHON a30THOM KUCIIOTHI, )KUIKOCTh Ha KUTISAIIEH BOASHON O0aHe BHITIAPUTH
nocyxa. [Ipu 3ToM cyxoil ocraTok npruodpeTaer xKenTyro okpacky. K cyxoMy octaTky ¢ ogHON
CTOPOHBI MPUOABHUTH 3 — 5 Karesnp aneroHa, a ¢ apyrou 1 — 2 kamm 10% cnupToBOTro pacTBopa
Kalus rupokcuaa. [Ipu conpukoCHOBEHUH YKa3aHHBIX PACTBOPOB C CYXHM OCTATKOM IOSBIIS-
eTcst OpIcTporcUue3aromas (proJeToBast OKpacka.

Peakuus necrienuduuna. [Ipenen o6HapykeHus - 1 MKT.

Peaxyuu oonapyscenus nosoxauna.

1. Peakiust o6pa3oBaHusi a30KpacHUTENSL.

Ha nonocky ¢punbTpoBanbHON OymMaru HaHOCAT HECKOJIBKO Karelb XJI0poQOpMHOro pacTBopa,
nocje ucnapeHus xysopodopma npudaBisioT mo 2 kamwi 1% pacTBopa XJI0pHUCTOBOAOPOIHOM
KHUC0ThI, 1% pacTtBopa HaTpust HUTpUTA. Yepes 1-2 MUH. TpUOABISAIOT 2 KaIlIu IIEI0YHOr0 pac-
TBOpa —HadTomna. [Ipn Hanmu4unKu HOBOKanmHa Oymara mpruoOpeTaeT KPacCHO—OPaHKEBYIO OKPACKY.
Peakuus HecnenuduyHa, €€ 1al0T BCE BEIIECTBA, COJIEPKaLIe TEPBUYHYIO apOMATHYECKYIO
aMUHOTpYNIYy.
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2. Peaknus ¢ peaktuBom [[parennopda.

Ot npubaBienus Kamm peaktusa [Iparengopda Kk cyxoMmy OCTaTKy HCCIeTyeMOTo BEeLIECTBA
oOpa3yercs ocanok. [Ipyu Hanuuum HOBOKaWHa KPUCTAJUTMUECKUNA OCAJIOK COCTOUT U3 MPSMO-
YTOJIBHBIX IJIACTHHOK KPaCHO—OYpPOTro I[BETA.

Peaxyuu obnapycenus xununa.

1. OGHapyxeHrne XUHUHA TI0 (PITyOpeCeHITUH.

YacTp uccieayeMoro xjaopopopMHOro pacTBopa NOMEUIAIOT B MPOOUPKY, XJI0po(hopM UcnapsioT
IIpY HarpeBaHUU Ha TeIUIon BojsHOU O6ane. K cyxomy octatky no0aBistroT 1 Myt Boasl u1 1 M
pa3BeCHHON cepHOM KUCIOTHL. [Ipu HanMuuu XMHUHA NOSIBIISIETCS Toay0as GuryopecieHIus,
ocobeHHo xopoio Habmoaaemas B Y @—csere. OT npubaBieHHst K 3TON KUAKOCTH HECKOJIBKUX
karesnb 0,1 Mosb/1 pacTBOpa HATpUsI TUAPOKCUAA HHTEHCUBHOCTD Ioy0oii (hiyopecueHuu
ocnabeBaer, a 3areM (pu pH = 9) nosiBisiercst puoneroBas (ayopecueHus.

Ecnu k pacTBOpy XMHHHA, TOJIKUCIEHHOMY CEPHOM KHCIOTOM, MPUOABUTh HECKOJIBKO Karelb
OpoMHOIi BO/bI, pa30aBICHHON AECATUKPATHBIM 00bEMOM BOJbI (10 OJIHOTO rameHus ¢iayo-
pECIICHIINN), a 3aTeM MPHUOaBUTh HECKOJIBKO Karelb 25 % pacTBOpa aMMOHHUS TUAPOKCUIA JIO
IIEJIOYHOM peaklnu, TO MOABIIAETCS KEATO—3€ICHas (PIIyOpECIICHIIMSL.

2. TanneiioxvHHas peakius

Cyxoii ocraTok B papdopoBoii vamike (mocie yaaneHus Xaopogopma mpy HarpeBaHUHM HA TEII-
Joii BoAsiHOM O6ane) cmemuBaroT ¢ 1 mi Boasl. K pactBopy noGasistot 2 — 3 kamu (u3berast us-
OBITKA) HACHIIIIEHHOW OpOMHOM BOJIbI, 2 — 3 Karuu 25% pactBopa ammoHus Tuapokcuaa u 0,5
w1 xaopodopma. [Ipu Hanruny XMHWHA HAOMIOJAIOT SIPKO—3€JICHOE OKpalIuBaHue XJI0poPopM-
HOTO CJI0SI; TIPU MOJKUCICHUN OKpalllMBaHUE MEHSETCSI, CTAHOBUTCS BHayajle CUHUM (HEUTpasib-
Hasl peakiusi Cpeibl), a 3aTeM (PUOJIETOBBIM HIIM KPACHBIM (KUCIIAs cpena).

Peaknusa cienuduyana.

Peakyuu oonapysicenus mopgpuna.

1. Peaknusa ¢ peaktuBom Mapku.

Heckomnpko kamnenb XJIopoopMHOTo pacTBopa HcnapstoT B happopoBoii yamike, 100aBisoT 2
KaIlJIi peakThBa MapKu: npu HaIUYUU MOppUHa HaOII0AaeTcsl CUHE-(HOJIETOBOE OKpaIIiBa-
HUE.

[Tpenen obnapyxenus — 0,05 Mxr mopduHa B mpooe.

Peaxius uyBcTBUTENIbHA, HO HE ClielM(UYHA, TTOJIOKUTENBHBIN pe3yabTaT JatoT U APYyrue Bellle-
CTBa, UMEIOIIINE B CBOCH CTPYKTYpE (PEHOTBHBIN TUIPOKCHIL.

B XMMHKO—TOKCHKOJIOIMYECKOM aHaJIN3€ peaKkiuy ¢ peakTuBOM MapKku puaaeTcss OTpULiaTelNlb-
Hoe 3HaueHue. [loaTBepxaaromye peakiiuy Ha ONUIHbBIE aJIKaJIOU bl BHIOJIHSIOT TOJIBKO MPU
MI0JIOKUTEIIBHOM PE3YJIbTaTe 3TOU pEaKLUy.

2. Peakuust ¢ pacTBOpOM MoJinO/1aTa aMMOHHUS B KOHLIEHTPUPOBAHHOMN CEPHOI KUCIOTE (pEaKkTUB
Opene).

Peakunio npoBoJsT Tak ke, Kak U ¢ peakTuBOM Mapku: npu Hanuauu MopduHa Habto1aeTcst
¢duoaeToBoe OKpalIMBaHUE, IEPEXOISIIEe B PO3OBOE.

[Ipenen obnapyxenus — 0,05 Mxr B mpobe. Peakius HecrienupuyHa, MOI0KATETBHBIN pPe3yib-
TaT JAIOT JpyTrue aaKaaouabl OMusl.

3. Peakuus ¢ pacTBOpOM BaHa/iaTa aMMOHHUS B KOHLIEHTPUPOBAHHOMN CEpHOM KUCIIOTe (PeakTHB
Manpenuna).

Peakunio npoBoJsT Tak ke, Kak U ¢ peakTuBOM Mapku: npu Hanuauu MopduHa Habto1aeTcst
¢duroaeToBoe OKpalIMBaHUE, IEpEeXosiee B OJIeJHO-PO30BOE.

[Ipenen obHapyxeHus — 2,5 MKT B pooe.

Peakuuu oOHapyxeHus: MOppHUHA U3yYarOTCsS TEOPETUYECKH !

Peakxyuu oonapysicenus kooeuna.

(peakiy BBIMOIHSAIOTCS aHATOTMYHO PeaKUsaM Ha MOP(QHH)

1.Peaknus ¢ peaktuBoM Mapku.
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2. Peaknus ¢ peaktuBom Opene.

3. Peaknus ¢ peaktuBoMm MaHienuHa.

Bo Bcex cimyyasix HaOIr01aeTCs CHHE-3€JICHOE OKpalIuBaHue, ObICTPO MEPEXO/ISINee B CUHEE.
Peaxyuu oonapyscenus nanagepuna.

1. Peakiiuu okpammBaHus ¢ IIBETHBIMUA PEaKTUBAMMU:

C peakTUBOM MapKu peakinio MOKHO TIPOBOJIUTH ABYMS CITIOCOOaMHU:

1) cyxoii ocTaTok nanaBeprHa ¢ peakTUBOM Mapku Ha X0J10/1€ Ja€T PO30BYIO OKPACKY IIpU
HarpeBaHUU MEepexXoIsAllyto B (POIETOBO—KPACHYIO UM ITypPIypPHO—KpPACHYIO.

2) ot npubaBneHNUs peakTuBa MapKu K CyXOMy OCTaTKy MaraBeprHa MOSBISETCS PO30Bast
okpacka. Ecnu x pacTBopy npubaBUTh KPUCTAIUIMK KalMs IE€PMaHIaHaTa, TO OKPAcKa MepexouT
B roJIyOy1o.

C peakTUBOM DpMaHa 00pa3yeTcsi KpaCHOE OKpAIINBaHHUE,;

¢ peaktuBoM Dpenie 00pazyercs 3eJICHOE OKPALTUBAHNE,
¢ peakTHBOM MaHenuHa o0pa3yercsi cuiHe—(HOJIETOBOE OKpaIlluBaHHUE.

2. Peaknus ¢ xenesa (1) xmopuaoM U CEpHON KUCIOTOM

Cyxo0if 0cTaTOK pacTBOPSIOT B | — 2 Karisix KOHIIEHTPUPOBAHHON CEPHON KUCIIOTHI, JOOABIISIOT
1 karumo 0,1% pactBopa xenesa (I1I) xnopuna, HarpeBatoT. B npucyrcTBum nanaBepuHa rnosis-
asietTcst UoJIeTOBast OKpacKa.

Peakiuu okpammBaHus ONMUNHHBIX aTKAJIOUIOB C PAa3IMUHBIMU PEAKTUBAMU IIPEJICTABICHBI B
Tadm. 1.

Tab6auua 1 Peaknuuu okpammBaHus ONUITHBIX AJKAJTOMI0B ¢ Pa3THYHBIMHM PeaKTHBAMHU

BewecrBo PeakTuBbI
Mapxu Ppene Manpaenuna PactBop xkeJe3a
(I1I) x1opuaa
(popMasiberu] B KOHUEH- HATPHUS MOJHUOAAT B KOH-  HATPHUS BAaHAJaT B KOH-
TpupoBannoi H2SO4 nearpupoBan-Hoii H2SO4 nenTpuposannoit H2S04
1 2 3 4 5
Mop¢un KpacHO— ¢dbuoneToBoe (dbuoneToBoe cuHe—(huoIeTO-
¢duonerosoe OnenHO— OnenHO— BOE
¢uoneroBoe po30BOE po30BOE
PO30BO—
¢uoneroBoe

JlaGopaTopnas padora 10
XNUMHUKO-TOKCUKOJIOTUYECKHUN AHAJIN3 TPOU3BOJHBIX 1,4-
BEH30/IUA3SEIIMHA

CTpykTypa 3aHATUSA

1. BxonHoii TecT.

2. JlaGopatopHas pabora «XHUMHKO-TOKCHKOJNOTMYECKUN aHanu3 TMpPOU3BOAHBIX 1,4-
OEH30IMa3eIUHAY.

3. UTOTOBBIN TECT.

esu 3ansaTHA

- CHCTEMaTH3HUPOBATh 3HAHMS O HAMPABIEHHOM XUMHKO-TOKCUKOJIOTHYECKOM aHaIn3e (Cyne0Ho-
XUMHUYECKOM) Ha TPYIY MPOU3BOJIHBIX 1,4-0eH30/11a3enHa, U30IUPYEMbIX METOIOM IKCTpPaK-
MU U COpOIINN;
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- IPOBECTH UCCIIEJOBaHIE OOBEKTOB Ha HAJIMYME BEIIECTB - MPOU3BOIHBIX 1,4-0eH3011a3enuHa.
Bonpocsl 1J1s1 caMONIOAT0TOBKH

1. OGmmue 1 yacTHBIC METOIBI U3BJICUCHHS IPOU3BOIHBIX |,4-0eH301na3enHa u3 Ouojaornye-
CKOT0 MaTepuasia (BHyTPEHHHE OpTaHbl, OMOJIOTHUECKUE KUAKOCTH ), XapaKTEPUCTUKA ITUX Me-
TOJIOB.

2. Onpenenenue Npou3BoAHbIX 1,4-0eH3011Ma3enHa B OMOJIOTMUYECKOM MaTepuase o HaTUB-
HBIM BEIIECTBAaM M IIPOAYKTaM TUApoin3a. [IpenmyiiecTBa 1 HEAOCTATKH METO/IOB.

3. CriocoObl OUMCTKY U3BIICUEHUH, TOTYYCHHBIX U3 OMOIOTHYECKOr0 MaTepuaia.

4. ®U3UKO-XMMUYECKUE METO/IbI MCCIIEIOBAHHS IPEMapaToB — MPOU3BOAHBIX 1,4-
oenszonuasenuna (TCX, Y®-cnextpomerpus, [ KX, BOXKX).

5. MeTonbl KOJIMYECTBEHHOT'O OTpeIeNIeHUs MPOU3BOIHBIX 1,4-0eH30/1na3enrHa.

6. Mertabonn3m npou3BoIHbIX 1,4-6eH3011Ma3enuHa, ClIOCO0B! HACHTH(PHUKAIIMYA META0O0IUTOB.
7. TOKCHKOJIOTHYECKOE 3HaYeHHE MPOU3BOAHBIX 1,4-0eH30/1na3enrHa.

JlaGopaTropHasi pa6oTa XUMHKO-TOKCUKOJIOTMYECKHA aHAJIHU3 NPOU3BOAHBIX 1,4-
O0eH301Ha3eNnnHa

1. UnenTnduxanus npousBoaHbix 1,4-0eH3011a3eNUHA 10 MPOAYKTAM I'MAPOJIH3a.

1.1. M30mupoBanue

I'maponu3. B neHUIMIUTMHOBEIN (PIIakOH BMECTUMOCTBIO 20 MJI TIOMECTHTh OOBEKT HCCIIEI0Ba-
HUS, 100aBISAIOT 3 MJI KOHIEHTPUPOBAHHOM XJIOPUCTOBOAOPOAHOM KHUCIOTHI, (DJIAKOH 3aKpPbITh
PE3UHOBOM TPOOKOM, (PUKCHPOBATH METAJUTMUECKUM 32)KMMOM, HArpeTh HA KHIIAMIEH BOISHOU
OaHe B TeyeHue 15 MUHYT.

[Ipu runponuze xropouazenoxcuoa u okcazenama o0pa3yercsi 2-aMUHO-9-XJI0pOEeH30(DEHOH;
MIPU THIIPOJIN3E Ouazenama - 2-MeTUIaMUHO-5-XJI0pOeH30(EHOH;

HUmMpasenama — 2-aMuHO-5-HATPOOEH30()EeHOH;

penazenama — 2-aMMHO-5-0poM-2,-xJ1I0pOEH30()EHOH.

[Tpouecc kuCIOTHOTO ruaponu3a 1,2-Auruagponpon3BoaHbIX 1,4-0eH301Ma3enuHa NpoTeKaeT 1o
CIIEYIOIEH CXEME:

DKCTpaKIus MPOAYKTOB THAPOIM3a. [ UIpoau3aT oxaaxaaoT, noamenaunaoT 50% pacTBopom
HaTpus ruapokcuaa (ocropoxno!) no pH=10-11, cmech oxnaxaarot, nobGasisor 10 Mia xyopo-
dopma. Conepxxkumoe (piiakoHa BCTPSAXMBAIOT HA YCTPOWCTBE MEPEMEIIMBAIOIIEM B TEUCHHE 5
MUHYT, HeHTpupyrupytoT 10 munyt npu 3000 06/MUHYT, XTOPOGOPMHBINA SKCTPAKT MEPEHOCST
B JICJUTEIbHYIO BOPOHKY, OTIENSIIOT, (QUIBTPYIOT 4epe3 OyMaxHbli (QUIBTP C O€3BOAHBIM
HaTpus cylb(haToM. DKCTparupoBaHue MoBTOPsOT e 1 pas.

XnopodopMmHbIe U3BIEUEHUS OOBEANHSIOT, CIMBAIOT B BHIMAPUTENIbHYIO YallKy (damky [lerpu),
BBINIAPUBAIOT IIPY KOMHATHOU TeMriepaTtype gocyxa CyXxoi OCTaTOK pacTBOPSIOT B 5 Ml XJIOPO-
dopmMa, aensat nopoBHy. [1o 2,5 M1 UCHIONB3YIOT AJ UASHTU(PHUKAUU U KOJIMYECTBEHHOT'O OTpe-
JIEJIEHUS.

KoJsmmuecTBeHHOE onpeesieHue

KonndecTBeHHOE Onpe/iesieHre NCCleayeMbIX COeTUHEHNH 10 2-aMHUHO-0eH30()eHOHaM IIPOBO-
JAT (HOTOMETPUUECKUM METOJIOM B BUIUMOMW 00JIaCTH CIIEKTpa Mociie peakinuu bparTona-
Mapmaina.

Jlns pacuera KOJIMYECTBEHHOT'O COJIEPKaHMUs MOJIB3YIOTCS TPaAyUPOBOUYHBIM IpapuKoOM.
ITocTpoenne rpaaynpoBo4YHOro rpapuxa

B tpu mepnbIe pobupku Ha 5 M no6asstor 1o 0,1 mut (100 MKT) cTaHAapTHOTO pacTBOpa aHa-
au3upyeMoro Beniectsa (1 Mr/min) u o 3 mit 2 H pacTBOpa XJIOPHUCTOBOJOPOJHON KUCIIOTHI.
['uponu3 npoBOAST Ha TIUIEPUHOBON OaHe B KoJIOe ¢ 0OpaTHBIM XOIOAMIBHUKOM Iipu 125-
1300C B Teuenne 30 MUHYT WM HA KUTISIIEH BOIsHOM OaHe B TeueHue 1 yaca. [To okoH4uaHuun
TUIPOJIN3A XOJOIUIBHUKH MPOMBIBAIOT 1 MJT 2 H. pacTBOpa XJIOPUCTOBOJOPOIHOM KUCIOTHI. [1o-
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Cclie OXJIaXKIeHUsI 00BEM TUAPOIN3aTa JOBOJAT 2 H paCTBOPOM XJIOPUCTOBOJAOPOJIHON KUCIOTHI
10 5 M.

Jarnee as Ka)xa0ro rHIpoan3aTa MOCTYNA0T CASAYIOIIMM 00pa3oM: B MEpHbIE IPOOUPKHU Tepe-
Hocst no 0,1, 0,25, 0,5, 1,0 ma ctangaptHoro pactsopa (2, 5, 10, 20 MKr BeliecTsa), A0BOJSAT
00BeM 10 3 M1 2 H pacTBOPOM XJIOPUCTOBOJAOPOTHON KUCIIOTHI, MPOBOJAT peakunto bparrona-
Mapmanna: go6asisiror 1 Mt 0,1% pacTBopa HaTpus a30TUCTOKUCIIOTO, a yepe3 5 muHyT — 0,5
mi 1% pactBopa aMMoHUs cynbdamara. [lomydeHHbI pacTBOp BCTPAXUBAIOT A0 MOJHOTO yaa-
JIeHUs y3bIPbKOB Ta3a, mocie yero poodasmnstot 1 mu 0,1% pactBopa N-a—

HaQ THIBTWICHIMaMUHANXI0pHa. ONTHYECKYIO TUIOTHOCTh U3MEPSIOT uepe3 15 MuHyT Ha ¢o-
TO3JIEKTPOKOJIOPUMETPE B KIOBETAX C TONLIMHOM ci10si 10 MM, CBETOQHIBTP 3€JICHBIH, pPacTBOP
CpPaBHEHHUSI — CMECh PEaKTUBOB /sl peakiuu bparTona-Mapinanna (qBoitHONH 00beM).
[TomryueHHbIE TaHHBIC UCTIOIB3YIOT JIJIsl IOCTPOSHUS TPATYUPOBOYHOTO TpadKa 3aBUCHMOCTH
ONTHUYECKOM MIOTHOCTH OT KOHIIEHTPAIIMH BEIIECTBA.

JUJ1s1 KOMTMYeCTBEHHOTO onpeienieHrst 0eH30()eHOHa, BBIACTICHHOTO U3 OMOJIOTHYECKOT0 MaTepHa-
7a, 2,5 MII HCCIIelyeMOro pacTBOpa BBIMAPUBAIOT 10CYXa, CYXOH OCTATOK pacTBOPSIOT B 5 MIT 2 H
pacTBoOpa XJIOPUCTOBOJIOPOTHON KUCIIOTHI, IIPOBOJIAT peakiuio bparrona-Mapiramia u ¢poto-
MeTpupyroT. KOHIIEHTpalnio aHATM3UPYEMbIX BEIIECTB ONMPEACIISAIOT MO IPalyHpOBOYHOMY Tpa-
duxy.

[To 3HaUEHUSAM ONTUYECKOU MIIOTHOCTH HAXOIAT CoJepKaHue BemiecTBa B mpode (Cx). Komuue-
ctBO BeniecTBa B 100 T oprana pacCUyuThIBaIOT 10 hopMyie:

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

X — konnuectBo Bemrecrsa B 100 r oObekTa,

Cx — cozmeprkaHue BeliecTna B pooe,

5 - 00beM U3BIICUCHHUS.

NnenTuuxanus 1o HATUBHBIM BellleCTBaM

HccnenoBanue npon3BoaHbIX 1,4-0eH3011Ma3enuHa 110 HATUBHBIM BEILLIECTBAM SIBJsieTCsl Ooliee
CJIOKHBIM U MPOBOJIUTCS B TOM CIIydae, €CJId B Pe3yJIbTaTe UCCIEI0BaHUs MO MPOyKTaM TUApO-
JIM3a TOJIyY€EH MOJIO0XKHUTEIBHBIN pe3yJIbTaT.

W3onupoBanue u ouncTka. [ 1301MpoBaHMsI HATUBHBIX COETMHEHUI U3 OMOJIOTHYECKUX 00b-
€KTOB HUCHOJb3YIOT MOJU(PHUIIMPOBAHHBIA MeTo1 BacuiibeBoii (B KauecTBe SKCTpareHTa UCIMoib-
3YIOT OJIKMCIIEHHYIO XJIOPUCTOBOAOPOAHON KUCIOTOM BOY). DKCTPAKIUIO TPOU3BOAHBIX 1,4-
OeH30/Ma3enrHa MPOBOAAT OPraHUYECKUM PAaCTBOPUTENIEM U3 KUCIIOH cpensl mpu pH=2 (T.k.
PAI 3THUX COEAMHEHUH SIBISETCS OYEHb CIa0bIMU OCHOBAHUSIMM) U U3 LIEJIOYHOM cpebl pu
pH=9-10.

Unentuduxanus. s oOHapykeHus nmpenapaToB Npou3BoAHbIX 1,4-0eH30/1Ma3enuHa NpoBOISAT
ucciuenoBanue 30atoB MeToZoM TCX B 00IIMX M YaCTHBIX CUCTEMAax pacTBOPUTENEH, IPH
STOM BO3MOXKHO pa3/ieJIeHuEe HATUBHBIX BEIIECTB  UX METa00auTOB (Tabi. 1).

Ta6auna 1 3nayenne Rf HekoTOpBIX Npou3BoAHbIX 1,4-0eH301Ma3eNIMHA B O0IIMX H YaCT-
HBIX CHCTEMAaxX PacTBOpHUTeIei

BemectBo O0mme cucremsbl YacTHbIE CHCTEMBI

Xnopodopm: | Otunanerar | Xaopogopm: | DTuUialeTar: MeTa- MeTtanon

areToH (8:2) METaHOI HOJ:

(9:1) 25% pacTtBOp amMmMHa-
ka (17:2:1)

XJ103enujg 0,62 0,00 0,5 0,1 0,51
Juazenam 0,75 0,23 0,73 0,58 0,77
Hutpazenam | 0,72 0,00 0,53 0,35 0,6

I[CTCKTI/IpOBaHI/Ie BCIIICCTB HA XpOMATOTpaMM€ IIPOBOJAT:

®opma A

Crpanuna 33 u3 76




MHUHHCTEPCTBO HAYKH M BbICIIEro obpa3oBaHus PO

o . Dopma
Y IIBSAHOBCKUH roCy1apCTBEHHBII YHUBEPCUTET

@ - PaGouast nporpamMma JIUCLHUITIIMHbI

- [10 OKpacke MATEH ¢ peakTUBOM J[parenaopda (HaTUBHBIE BELIECTBA U META0OIUTHl OCHOBHOTO
Xapaxrepa),

- 110 peakuu 00pa3oBaHus a3okpacutess (0eH30(EeHOHBI, UMEIOIINE CBOOOIHYIO IIEPBUYHYIO
apoOMaTHYECKYIO0 aMUHOTPYIIIY).

Peakuuio 00pa3oBaHus a30KpacuTesi IPOBOAIT HA XpoMaTorpamme cpasy (0OHapyKUBaIOTCS
IPOAYKTHI MeTaboIn3Ma — 0eH30()EHOHBI) U TIOCIIE MPOBEIECHHS KHCIOTHOTO THIPOJIN3a HETOo-
CPEJICTBEHHO Ha IIACTUHKE:

Ha CTapTOBYIO JIMHUIO CTEKJISIHHOM INTACTUHKY C 3aKPETJIEHHBIM CII0EM CHJIMKAreJisi HAaHOCST UC-
CJIelyeMbIi pacTBOP U CTaHIAPTHBIE PACTBOPHI METYUKOB B BUJIE TOUEK, ONPHICKUBAIOT KOHIICH-
TPUPOBAHHOU XJIOPUCTOBOJIOPOJIHON KUCIOTON, HAKPHIBAIOT IUIACTUHKY IIPEAMETHBIM CTEKJIOM,
MOMEIIArOT €€ B CymubHbIN mKad Ha 30 muryT 1ipu 1200C, BRBIHUMAIOT, OXJIaKIaI0T, ITOME-
IAI0T B CUCTEMY PAaCTBOPHUTENEH OeH3051 (HATUBHBIE BEIIECTBA U MIPOAYKTHI METa0OIM3Ma MPH
3TOM THAPOIU3YIOTCS 10 amuHOoOeH30(heHoHOoB). [Tocne mpobera ¢hpoHTa pacTBOpHUTENe Mia-
CTHHKY BBICYILLIMBAIOT JI0 [TOJIHOTO YAAJIEHUs 3arlaxa pacTBOPUTEIIEH, IPOSIBISIIOT 2 H paCTBOPOM
XJIOPUCTOBOIOPOAHOM KUCIOTHL, 0,1% pacTBOpoM HATpusi a30TUCTOKUCIIOTO, PACTBOPOM -
HadTona B 10% pactBope HaTpust ruapokcuaa. [IaTHa 6eH30()eHOHOB MPOSIBIISIOTCS B BUJIC
OpaHKEBBIX MATCH.

3axroueHre 00 0OHAPYKCHHUH MMPOU3BOHBIX 1,4-0eH30Ma3enHa JAIOT TI0CTIe CPaBHEHUS 3HA-
yeHuii Rf nccnenyeMpIx BeIecTB u CTaHAAPTHBIX.

[Tocne amoupoBaHusl BELIECTB MPOBOJAAT uccienoBanue B Y @-obnactu cnekrpa. B criekrpax
HATUBHBIX COCIMHEHHM MPOU3BOIHBIX 1,4-0eH30a1a3enHa UMEIOTCS TPH MOJIOCHI OTIOICHHUS:
200-215 am, 220-240 aM (00YCITOBICHBI HAIMYUEM B CTPYKTYPE BEIIeCTB (DEHUIIBHBIX PaHKa-
70B), 290-330 M (TIOTJIOIICHHE a30METUHOBOM TPYIIIHI). XapakTep CHEKTPOB MOTIOMIEHUS MO-
JKET MEHATHCS B 3aBUCUMOCTH OT 3HaueHUsi pH cpe/ipl B CBSI3U C IPOTOHUPOBAHUEM U JIEIIPOTO-
HUPOBAHHEM aTOMOB a30Ta, BXOJISAIINX B IIEMb COMPSIKEHUS, a TAKXKE 32 CUET JaKTUM-JIAKTAMHOMN
TayTOMEPHUHU.

Jnis uccnenoBanus u3BiaeueHU pekomenayrores Metoas! [ OKX, BOXKX, noszsonsroniue 3¢ pek-
TUBHO pa3/IeJINTh HATUBHBIE BELIECTBA U META0OIUTHI, COYETATh BOSMOXHOCTH IIPOBEICHHUS Ka-
YEeCTBEHHOT'O M KOJIMYECTBEHHOTO aHallu3a B OJHOH mpole.

J1J1s1 KOJTMYEeCTBEHHOTO OIpeIelIeHHsI TPOU3BOIHBIX 1,4-0eH30/1Ma3enuHa MOKHO UCIIOIb30BaTh
METO/IbI crieKTpoMeTpuH B Y D-001actu criekTpa (1o COOCTBEHHOMY MOTJIOUIEHNIO) U B BUTUMOMN
oOnactu criekTpa (1o peakiuyu o0pa3oBaHUs a30KPACUTEIS).

Ilposecmu  udenmugpuxkayuro u  KoauyecmeeHHoe  onpedeieHue  Npou3eooHozo  1,4-
bOeH300uazenuna, 3aHecmu pe3yibmamosl 8 pabouyro mempads, coeiams 8bl800 00 0OHapyHCe-
HUU U COOEPAHCAHUU Beujecmea 8 Ucciedyemom obvekme

JlabopaTopnas padora 11
XUMHUKO-TOKCHKOJOTHYECKHI AHAJIN3 HA I'PYIIITY BEIIECTB, U30.J1U-
PYEMBIX SKCTPAKIIMEN. XJIOPOPTAHUYECKHWE NMECTULUIbI
CTpykTypa 3aHATUSA
1. BxonHoi1 TecT.

2. JJaboparopHas paboTa « X MUMHKO-TOKCHUKOJIOTHIECKUN aHaIN3 Ha HAJTUIHE XJIOPOPTaHUIECKUX
nectuuoB (XOIT)».

3. ToroBbiii TECT.

ean 3anaTHA:

- U3Y4YUTh HOMEHKJIATYpPY, GU3NKO-XUMHYECKHUE CBOICTBA, METO/Ibl U30JUPOBAHUS, OCOOEHHOCTH
XUMHUKO-TOKCUKOJIOTMUECKOTr0 aHanu3a npu otpasienusx XOII;

- HayYUThCS IPOBOAUTH MPOOOMOATOTOBKY, HIEHTU(UKALIMIO U KOJTHUYECTBEHHOE OIpe/IeIeHHe
XOII B n0y4eHHBIX U3BIECUYEHUSX.

Bomnpoce! 111 caMONOATOTOBKH
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1. I[To xakoMy NMIPUHIIUITY KJIACCUDUIMPYIOTCS ITOXMMHUKATH B TOKCUKOJIOTHYECKONH XUMUU?

2. KakoBO TOKCHUKOJIOTHYECKOE 3HAUCHUE SJJOXUMUKATOB?

3. Kakue necTuiuapl OTHOCATCS K XJIOpOpraHndeckuM? MexaHnu3M TOKCUYECKOTO JIEUCTBUS
XOII na npumepe AJT.

4. OcoOEHHOCTH MHTOKCHUKAIIMH XJIOPOPTaHUYECKUMH TIeCTUITUAaMH. [I[puBecTr MeTOIuKy TIpo-
BEJIEHUS XUMHUKO-TOKCUKOJIOTHUECKOro anann3a Ha Haianuue XOI1.

5. YTo 1oJI0KEHO B OCHOBY MJICHTH(UKAIIMK rekcaxjopana? Hanmuimmre XuMu3M peakiuu.

6. KakoB mpuHIIMn MeTo/1a KOJUYECTBEHHOTO ONPE/IEICHUs TeKcaxiopaHa?

7. IIpon3BogHbIC OUNTUPHUIUIIA - TTApaKBaT, TUKBaT. [[puMeHeHne, CHMITOMBI TTPH OTPABJICHUH.
8. HurpocoeauHeHHsI, BO3MOXKHBIE peakinu OnoTpanchopmamm.

9. Iluperpounsl. [Ipumenenue, oTinuue gaHHoOM rpymmnbl coequueHuit ot @OII, XOI1.

10. D¢upst kapdbaMUHOBOM KUCIOTH. OCHOBHBIC MTPEICTABUTENH, OMOTpaHCchopMarms.

JlaboparopHas paboTa XMMHUKO-TOKCUKOJIOTUYECKUH aHAIN3 HAa HAIMYKME XJIOPOPTaHUYECKUX
nectunuoB (XOII)

[TpoBeneHne yueOHOT0 XUMHUKO-TOKCHKOJIOTHYECKOTO UCCIIeIOBAaHUS Ha HAJTMUKE XJIOpPOpraHu-
YECKUX COCAMHEHHUI.

Tpunyun memooa.

MeTtoxa ocHOBaH Ha XpoMaTorpaduu XJI0PCOIEpKAIIUX MECTULUAOB B TOHKOM CJIO€ OKHCH aJIo-
MUHUS, CUIIUKArelis WK MIacTUHOK «Silufoly» B pa3nuuHbIX cUCTeMax MOJBUKHBIX PACTBOPUTE-
JIeH 1moce SKCTPaKIUU UX U3 UCCIIETyEMbIX 00pa3LioB U OYMCTKE 3KCTPAKTOB. [loABMKHBIM pac-
TBOPUTEJIEM CIIY>KHT I'€KCaH WJIM F€KCaH B CMECH C alleTOHOM. MecTa JIoKalu3aliu NpernapaTon
00HapYKUBAIOT MOCIIE ONPBICKUBAHMS TUTACTHUHOK PACTBOPOM aMMHaKarta cepedpa ¢ mocienyro-
M Y @-001ydeHreM UK 1nocie 00aydeHus yiabTpa(roaeToBbIM CBETOM IIAaCTUHOK «CHiy-

b oy, comepKammux O-TOTUINH.

IKempakyus u 04UCmKa SKCmpakma.

N3menpuennyto npoby 20 r 3anuBaroT 30 M1 alileToHa B KoJ10e ¢ mputepTo npookoit. Berpsixu-
BaloT 2—3 MUH, MpuOaBisioT 20 M AUCTUITMPOBAHHOM BOJBI M OXJIKIAIOT Ha by 10 MUH.
OKCTpaKT CIMBAIOT U PUIBTPYIOT XOJIOJHBIM, IKCTPAKIIHIO MOBTOPSIOT. V3 00beTMHEHHBIX BOJI-
HO-allE€TOHOBBIX PKCTPAKTOB OTTOHSIOT alleTOH, a U3 BOJHOIO OCTAaTKA SKCTParupyroT IpernapaTsl
rekcanoM Tpems mopuusiMu 1o 10 mut B reuenue 10 MuH. ['ekcaHOBBIE SKCTPAKThI OUUIIAIOT
CepHO KHCIIOTOM, HACBIIIEHHOM 0€3BOITHBIM CEPHOKHCIBIM HaTpreM. OTIOHSIOT pacTBOPUTENb
710 HeOoJbIIOro 00BeMa (2-5 MiT) M HAHOCAT Ha IJIAaCTUHKY. Eciiu ouncTka HenosHas (1mociie uc-
napeHusi pacTBOPUTEIIS Ha Koj10e ocTaeTcst Oenblil HajleT), SKCTPaKT UCTIAPSIIOT J0CyXa, OCTATOK
CMBIBAIOT XOJIOJIHBIM alleTOHOM 3 paza nopuusamMu o 0,2 M1 U cpa3y HaHOCAT Ha IJIACTHHKY.
Xpomamoepaguposanue.

Ha xpomarorpadudeckyro MiacTUHKY Ha pacCTOSIHUM 1,5 ¢M OT e€ Kpasi IIIPULIEM WM MUTET-
KOI HaHOCAT HccIeyeMyto po0y B OJHY TOUKY TakK, YTOOBI IMAMETp MATHA He MpeBbIan 1 cM.
OcTaTok IKCTpaKkTa B KOJIOOYKE CMBIBAIOT TpeMsi mopusamu (1o 0,2 Mi1) TU3TUII0BOTO 3dupa,
KOTOpPbIE HAHOCAT B LIEHTP NepBoro narHa. Crpasa U clieBa OT NPoObI Ha PACCTOSIHUU 2 CM
HAHOCAT CTaHAapTHBIE PacTBOPSI, coaepxkamue 10, 5 u 1 MKr uccneayeMbIxX mpenapaToB (WK
Jpyrue KOJIM4YecTBa, OJM3KHUE K ONpeesIIeMbIM KOHIIEHTPALIUAM IIPETapaToB).

[InacTUHKYM ¢ HAHECEHHBIMU PACTBOPAaMHU MOMEIIAIOT B KaMepy AJis XpomaTtorpadupoBaHus, Ha
JTHO KOTOpoii 3a 30 MHH. 10 Hadana xpoMaTorpadupoBaHus HAIMBAIOT MOABHKHBIN paCTBOPH-
tens. [Ipu ucnons3oBanuu miacTiHOK «Critydon» MOABMXKHBIA pacTBOpUTesib— 1% pacTtBop
areToHa B rekcane. Kpait miacTHHKY ¢ HAaHECEHHBIMH PAaCTBOPaMH MOXKET OBITh MOTPYXKEH B TO-
JIBUKHBIA pacTBOpUTENH He Oosiee ueM Ha 0,5 cM.

[Tocne Toro Kak PpoHT pacTBOpUTENS MOAHUMETCS Ha 10 cM, TUTACTUHKY BEIHUMAIOT U3 KaMEpPhI
Y OCTaBJISIOT HA HECKOJIbKO MUHYT JUJISl HCTIapeHUs pacTBopuTes. [lajiee miacTHHKY OpoLIatoT
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MPOSIBIISIONIUM PEaKTUBOM U MOJBEPraroT ACHCTBUIO YIbTpadroIeTOBOro cBeTa B TeueHue 10—
15 mun (namna I1PK--4). Ilnactunku cienyer pacnonaratb Ha paccTostHUU 20 CM OT UCTOYHUKA
CBeTa.

IIpu HAJTHYUH XJIOPOPTaHNYECKUX MECTUIIHI0B HA IIACTHHKE MOSIBJISIIOTCS MATHA CePo-
YEepHOro IBeTa.

Obpabomka pe3ynbmamos anaiuza

KonuuecTBeHHOE OnpeiesieHne OCYIIEeCTBISIOT CpaBHEHUEM TUIONIaiel SATeH MPoObl U CTaH-
JApTHBIX PacTBOPOB. MexX Iy KOJTMYECTBOM Tpernapara B mpode, He mpeBblmaronmm 20 MKT, |
IUIONIA/IBIO €T0 MATHA CYLIECTBYET MpsMas MPONOpLHUOHAIbHAS 3aBUCUMOCTh [Ipu 6ombiiom co-
JiepKaHuU TpernapaTa cieyeT UCIOIb30BaTh MPONOPIHMOHATBHYIO YaCTh HCCIETyEMOTO IKC-
TpaKTa.

KonmgectBo mpenapara B npo6e (X, MI/KT WIH MI/JT) BEIYUCIISAIOT IO (hopMyIIe:

, TIC

Al—coneprxanue npemnapara B CTaHAAPTHOM pacTBOpeE, (MKT);

S1— momaae NATHA CTAaHAAPTHOTO pacTBoOpa, (Mm2);

S2 - omaae nsaTHA MPOOKI, (MM2);

P — macca unu 06beM uccneayeMoil mpooOsl, (T UIu Mil).

JlabopaTopnasi pa6ora 12
XUMHUKO-TOKCHAKOJIOT MUECKHI AHAJIN3 BEIECTB, U30JIUPYEMBIX
3KCTPAKIHUEN. ®OCP®OPOPTAHUYECKUE MMECTUILU I
Crpykrypa 3aHsTHSA
1. BxonHoii TecT.
2. JlaboparopHas padota «OnpezeneHne akTHBHOCTU XOJIUHACTEPa3bl». «XUMHUKO-
TOKCHKOJIOTHYECKUH aHann3 Ha Hanmnuue Gochopopranmdeckux nectuiiuaon (GOIT)».
3. UtoroBblii TECT.
eau 3aHsaTHA
- U3YYUTh HOMEHKJIATYpPY, PU3UKO-XMMHUYECKHE CBOWCTBA, METO/Ibl H30JUPOBAHUS, OCOOEHHOCTH
XUMHUKO-TOKCUKOJIOTHUECKOI0 aHaJIn3a MPHU OTpaBIIeHUAX GochopopraHndecKuMH MeCTULUAaMH
(®OID);
- IPOBECTH OTpeieNIEHNEe aKTUBHOCTH XOJIMHACTEpa3bl B 00pasiie KpoBH;
- HAYYUThCS POBOJUTH UACHTUDHUKALMIO U KosmuecTBeHHOe onpeaeneHre @OII B momydeHHbIX
HKCTPAKTAaX.
Bonpocs! 1J1s1 caMONIOAr0TOBKH
1. ITo kakoMy IPUHLIMITY KIacCUDULIHUPYIOTCS JOXUMHUKATHI B TOKCUKOJIOTHUECKON XUMUN?
2. KakoBO TOKCHKOJIOTMYECKOE 3HaU€HHUE AJOXUMHUKATOB?
3. OxapakTepu30BaTh pa3IN4HbIE IPYIIIbI MECTUIMI0B M0 UX (PU3UKO-XUMUYECKUM CBOMCTBAM
¥ TOKCUYHOCTH, Ha3BaTh OCHOBHBIX IPECTAaBUTENEH OTAEIBbHBIX IpYII: (ochopopraHuvecKue,
XJIOpOpPraHu4eckune, pTyThOpraHMuecKue COeTMHEHUs, PON3BOAHbIE KAPOAMUHOBOM KHCIOTHI.
4. Kakue MeTo/bl BBIACTICHUS U OYMCTKU UCTIONB3YIOTCS I IEPEUUCICHHBIX COeAMHEHHH?
5. Kakue MeTo/1bl pU3NKO-XUMHUYECKOTO aHATN3a IPUMEHSIOTCS IPH XUMHUKO-
TOKCUKOJIOTHUECKUX MCCIEA0BAHUAX BEIIECTB U3 ATOU IpyNIIbl?
6. Harucate Gpopmyibl u xumudeckue HazBaHus (OChHOpPOPTaHNIECKUX COSIUHEHNH - XJT0podo-
ca, metadoca, kapbodoca, ruxiaodoca.
7. Kakum npeBpaliieHusiM MoBEpraeTcsi B OpraHu3Me U B OMOJIOTHYEeCKOM MaTepuale XJIopo-
¢oc? Hanmmmre nporykTsl MeTabosn3ma xiopodoca.
8. Kakue peakiuy UCronb3yroTes ISl T0Ka3aTenbCcTBa Xja0podoca npu XUMUKO-
TOKCUKOJIOTHUECKUX MCCIIEA0BAaHUSAX?
9. Kakast peakuus J€XUT B OCHOBE KOJIMYECTBEHHOT'O OlpezesieHus xjiopodoca?

dopma A Crpanuna 36 u3 76



MHUHHCTEPCTBO HAYKH M BbICIIEro obpa3oBaHus PO

o . Dopma
Y IIBSAHOBCKUH roCy1apCTBEHHBII YHUBEPCUTET

@ - PaGouast nporpamMma JIUCLHUITIIMHbI

10. Cumntomsl oTpaBiieHus U Mexanu3M JeictBug @OII Ha opranusm.

11. Hanmmure o6miie MeToas! o0Hapy)keHus GpochopopraHuyecKix COeAMHEHUH B OHoIoruye-
CKOM OOBEKTE.

17. YeM 00OBsSCHSCTCSI OHOTUITHOCTh KapTUHBI OTpaBiIeHUs (HochopopraHnyecKMMH BEIIeCTBa-

mu?

18. Uem 0OBSICHSIOTCS peumyIecTBa GochopopraHndecKux COeTMHEHUH Tiepe] XJI0POPTaHH-

YECKUMHU SA0XUMHUKATaAMU?

JlaGopatopHas pabota «OnpeaeneHre akTUBHOCTH XOJIMHACTEPa3bl». «XUMHUKO-
TOKCHKOJIOTMYECKHH aHanu3 Ha Hanuuue pocopoprannyeckux necturpon (OOID)»

1. OnpenesieHne aKTHBHOCTH XOJIMHACTePa3bl (XJ) KpoBH

1.1. Xonunscmepazuas npoba ¢ npumeneHuem KUCJI0mHO-0CHOBHO20 UHOUKAMOPA.

B onny dapdopoByro gamky BHOCAT 1 Karumo UccieayeMoro XjaopoGopMHOTO U3BIICUCHHS, BBI-
MapuBaroOT JI0CYXa, K CYXOMY OCTAaTKy AO0aBISIIOT 2-3 Karuid BOAbI, | Kariro HHAUKATOPHON
cMmecH, yepes 10 munyt 1 karmmo 0,4% pactBopa anerunxoinuHa. Okpacka pacTBopa HE U3MEH -
etcsi. Bo Bropyto vaiky (KOHTPOJIb) BHOCAT | Kariio WHAMKATOPHOM cMecH U 1 Karutio pacTBo-
pa aueTuiIxoiauHa. Yepes HECKOJIbKO MUHYT CHHSISI OKpacKa CMECH U3MEHSIETCS 10 JKenToi. 13-
MEHEHHE OKPACKH KHUJIKOCTH BO BTOPOH YalllKe U OTCYTCTBUE U3MEHEHUS! OKPACKH B IEPBOM
yaike ykasbiBaeT Ha Hanuuue @OC B uccieryeMoM o0BbEKTE.

NHaukaTopHas cMeCh: K 5 MJI JIOIIaAMHOM CBIBOPOTKH 100aBUTh 15 Mit Boawl, 0,5 Mt 0,1 Momb/n
HaTpus rujapokcuaa, 1,25 v 0,6% pactBopa 6poMtMoioBoro curaero B 0,1 Mo/ pacTBOpe
HATpUS THAPOKCHUIA.

1.2. Onpedenenue akmueHocmu X0aUHICMepasoi.

Ha uccnenoBanue 6epyt Tpu npoOUpKu:

1—1 mu uccnenyeMoil KpoBU B pa3BeeHUH 1:8 - OMbIT;

2—1 MJI TOHOPCKO KpOBH (C aKTHBHOM XOJIMHAICTEPa30ii) B pa3BeieHUH 1:8 - KOHTPOJIbHBII
OTIBIT;

3—1 MJI TUCTHIITUPOBAHHOM BOJBI — (KOHTPOIIb AlleTHIXOJIMHA).

Bo Bce tpu poOupku nodassitot o 1,5 mut pocdarnoro Oydepa, 0,5 M1 JUCTUIITUPOBAHHOM
Bosibl U 1 Mt 0,4% pactBopa anernixonuHa. [IpoOupku nomemaroT B BoAsHyt0 6aHio Ha 30 MUH
npu temneparype 37°C.

Yepes 30 MuH npoOMPKH BBIHUMAIOT J00aBIAIOT B HUX MO 1 Mi1 25% TpUXIOPYKCYCHOM KHCI0-
THI 17151 ocakienust 6enkoB. OtcrauBaroT B TeueHue 10 mun. Coneprkumoe mpoOUpKH OT(HITb-
TpOBBIBatOT. J{71s1 fanbHeiimero uccinenoBanus 6epyT 1 Mi1 mosmydeHHOro 6€30e1K0BOro Gpuib-
Tpara.

K ¢unprpary B npobupkax 1 u 3 1006aBisSIOT peaKTUBBI B CIEAYIOLIEM MOPSIIKE:

2 MJI IIE€JI0YHOTO PacTBOpa COJSIHOKHUCIOTO TMAPOKCUIAMHMHA, | MJI pacTBOpa XJIOPUCTOBOJO-
ponnoi kucnoTsl (1:3) u 1 M 0,37 M pactBopa xmopuna xenesa (I1I) B xmopucroBogopoaHoi
kucnote. Cozmepxumoe NpoOUpPoK BCTpsxuBatoT. [Ipu 3ToM B 00enx mpoOupkax MosBIseTCs
KpacHasi OKpacka pa3JIMYHOW HHTEHCUBHOCTH.

K ¢unbrpary B mpobupke 2 mopsiiok 100aBIeHUs peaKTUBOB CIEAYIOLIHMiA: 1 M pacTBOpa XJ1o-
PUCTOBOAOPOIHOM KMCIOTHI (1:3), 2 MIT LIEIOYHOTO PacTBOpa FMAPOKCUIAMUHA COJITHOKUCIIOTO
u 1 M 0,37 M pactBopa xnopuaa xene3a (I11) B xaopucroBogopoHoii kuciore. Conepxumoe
MPOOUPKH BCTPSAXUBAIOT, HAOIIOAAIOT JKEJNTOE OKpalirBaHue. Jl00aBiIsITh peakTUBbI B MPOOUPKU
HE00X0IMMO OJTHOBPEMEHHO.

(Cpazy nocne 106aBiieHNs] PEAKTUBOB U3MEPSIOT ONTHYECKYIO IUIOTHOCTD MOJIyYEHHBIX PACTBO-
poB Ha npubope KDK-2, B kroBere ¢ TonmmHoi ciost 10 MM, npu uynHe BoiHbl 540 HM (3e1e-
HBIH cBeTOQMIBTP). KOHTpOIb — OuCTHIIMpOBaHHAs BOJA.
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Ha ocHoBaHMM MOJTY4YEHHBIX JAHHBIX PACCUUTHIBAIOT MPOLEHT YTHETEHUS XOJIMHACTEPAa3hl B UC-
CJIEAyEMOU KPOBH:

, rae K ¢unbrpary B npobupkax 1 u 3 106aBIsIOT peakTUBHI B CIEAYIONIEM HOPSIKE:

X% - IPOLIEHT YrHETEHUS XOJIMHICTEPa3bl;

D1 - ontrueckas TNIOTHOCTH pacTBOpa UcciIenyeMoit KpoBH, conepkameid @OC (¢ yrHeTeHHOM
XOJIMHACTEpa3ou - 1 mpobupka);

D2 - ontrueckas IIIOTHOCTh pacTBOpa JIOHOPCKOM KpoBH, He cozeprkamieit POC - 2 mpodupka;
D3 - onTrueckas mI0THOCTh KOHTPOJIBHOTO pacTBopa - 3 mpoOupKa.

2. Unentupurkanusa ®OC B ucciienyemMbix 00beKTax.

2.1 Hzonuposanue ©OC.

50 r U3METBLYEHHOT0 OMOJIOTMYECKOTO MaTepralia MOMENIAl0T B KOHUYECKYIO KOJIOY C MIPUTEPTOi
npoOkoit Ha 250 MJ1, 3aIMBAIOT TPEXKPATHBIM 0OBEMOM CMECH all€TOHA, ITaHoJIa, BOAbI (2:2:1),
MEepEeMEeNINBAIOT, MOJKUCISIOT IIaBeJeBOM KUCIoToi 10 pH=4,5 no yHuBepcaabHOMY UHAUKATO-
Py, HaCTauBarOT NPU NOMELIMBAHUU 2 Yaca.

HanocagouHyro )KUAKOCTh OTAETSIOT, GUIBTPYIOT Yepe3 cyXoi OymMakHbiit GuibTp B hapdopo-
BYIO YaIIKy U BbIIAPUBAIOT HA BOSHON OaHe 10 oobeMa 60 Mil, 0OCTaTOK EPEHOCST B JEIUTEIb-
HYIO BOPOHKY, H00aBISIOT 25 Ml xsopodopma, 75 mia 25% pacTBopa HATpUs XJIOPUJIA, CMECH
BCTPSAXHUBAIOT 5 MUHYT. XJIOPO(OPMHBIN CIIOH OTAENAOT, OCTABIIYIOCS KUAKOCTh IBaXKIbI IKC-
Tparupytot 15 mu xnopodopma. O6bequHEHHBIE XJTOPOGOPMHBIE U3BICUEHHUS OYHUINAIOT AKTH-
BUPOBAHHBIM yTJieM, GUIBTPYIOT uyepe3 OyMaxkHblil punbTp B papdopoByro Hamiky, BeIIapHUBa-
10T 710 00BbeMa 2 MII U UCCIIETYIOT.

2.2. IIpeosapumenvroe oonapycenue POC memooom TCX.

Ha xpomarorpadudeckyro MiIacTUHKY HAHOCAT B 3 30HBI HCCIIEAYEMOE U3BJICYEHUE U PACTBOPHI
METYHKOB: 30Ha | - xyopodoca u nuxiodoca, 30Ha 2 - meragoca, 30Ha 3 - kapbodoca. [Tna-
CTHHKY XpoMaTorpadupyroT B cucteMe 6eH3011 10 npobdera ¢pponTa pactBoputens Ha 10 cm.
[TepByto 30HY MJIACTUHKHU NpOsBIAIOT 1% pacTBopoM pe3opunHa B 5% pacTBoOpe HaTpuUs ruj-
pokcua: quxiaopoc nposBisercs yepes 1-2 MUHYTHI B BUJIE KpacHO-po30Boro msaTHa. [Tocne
MposIBIIEHUS AuxJyogoca MIACTUHKY HarpeBaroT 5 MUH. B cymmibHOM mikady npu 1000C. B
30HE XJIOpodoca MOABISIETCS MATHO KPaCHO-PO30BOTro 11BeTa. BTOpylo 30HY MiiacTUHKHU (MeTa-
¢doc) nposBIAOT 5% CIUPTOBBIM PACTBOPOM HATpUs THJIPOKCHUIA U HarpeBatoT 5-10 MuH. B cy-
mmabHOM 1mkagy npu 100-1100C: HabmrogaeTcst TMMOHHO-XKENTOE MATHO. TpeThio 30HY Iu1a-
ctuHkH (kapOodoc) nposeisitoT 0,5% pacTBopom nawiaaus xjaopuaa B 1% pacTBope XJI0pucTo-
BOJIOPOJIHOW KUCIIOTHI: HAOIIOIAeTCs XKEITOE MATHO; UM PACTBOPOM OpOM(EHOIOBOIO CHHETO,
cojiepxariero cepedpa HUTpaT: HabJIO1aeTCa CUPEHEBOE TSATHO HA cCMHEM (oHE. 3aTeM Iia-
cTUHKY HarpeBaroT npu 600C 20 MuH. nocine oxJyaxaeHus npossisior 10% pactBopom ykeyc-
HOM KHCIJIOTBI: HAOJII0JAaeTCsl JIMJIOBOE TSITHO.

JlabopaTopuas padora 13
XUMHUKO-TOKCUKOJOTHYECKH AHAJIN3 BEIIIECTB, U30JIMPYEMBIX JIU-
CTUJISIIIUEN C BOJSIHBIM ITAPOM
Crpykrypa 3ansTus
1. BxoaHoii TecT.

2. JlaboparopHas paboTa « XMMHUKO-TOKCUKOJIOTHYECKHI aHAHN3 BEIIECTB, U30JIUPYEMBbIX JH-
CTHUJUISIIIEH C BOJISTHBIM TTAPOM.

3. UtoroBblii TECT.

eau 3ansaTHA

- U3YYHUTh METO/IbI H30JIMPOBAHUS JIETYUUX SA0B U3 PA3IHUYHBIX O0BEKTOB HCCIIEIOBAHUS;

- MPOBECTH MPOOOTIOATOTOBKY O0BEKTA JIsl TATbHEUIIIET0 UCCIIEOBAHUS;

- IPOBECTU UACHTU(DHUKAINIO PA3IMYHBIX JIETYIHX 0B B MOTYYCHHBIX TUCTHIUIATAX;

- U3YYUTh METObI KOJIMYECTBEHHOTO OMPEICTICHUS PA3TUIHBIX JICTYIHX SIJIOB.
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Bonpocsl /151 caMONIOATOTOBKH

1. BemecTBa, BXOASIIUE B TPYIITY SIOBUTBHIX M CHILHOICHCTBYIOIINUX BEMIECTB, U30JIUPYEMbIX
JUCTHIUISIUEH ¢ BOASHBIM apOM.

2. TeopeTrueckre OCHOBBI METOA TUCTHILISIIUM SIIOBUTHIX BEIIECTB U3 OMOIOTUYECKUX 00BEK-
TOB.

3. OO0t METO100THYECKUN MOAXO K UCCIICIOBAHUIO JUCTHILISATOB.

4. I'pynnoBble ¥ YaCTHBIE PEAKIIMH OOHAPYKEHUS <JIETYUHX SOBY.

5. CriocoOsl M30MpOBaHUS, OOHAPYKEHUS U KOJIMYECTBEHHOTO ONPEIETICHHUS COSAMHEHUN CU-
HWIBHON KHCIOTHL. buotpanchopmanus. Knuandeckue GopMbl OTpaBJIeHUs COCTUHEHUSMU CH-
HUJIBHON KUCIOTHI.

6. OcoOeHHOCTH U30JIMPOBAHUSI STUJICHIJIMKOJIS, TUXJIOpPITaHa U3 OMOJIOrMYECKOT0 MaTepuaia.
7. AnkuiranoreHuasI (XJ10podopM, XITopanruapar, YeThIPeXXJI0pUCThI yrieposr; 1,2-
nuxyopaTad). OOHapyKEeHHUE U KOJTUYECTBEHHOE OlpeiesieHne. TOKCUKOJIOTMUEeCKOe 3HAUCHHE U
MeTabonu3M. Peakium, mo3Bossifonne OTINYUTh UX JIPYT OT Apyra.

8. CrtocoObI n30IMpOBaHMs 1 OOHAPYX)EHUS (popMaibIeruia u aneroHa. KommdectseHHOe
onpezeneHue. TOKCUKOIOTHYECKOe 3HaYeHHE U METaboIHU3M.

9. OgHoaToMHbIe (PEHOIBI U UX MPOU3BOIHBIE (PeHOT, kpe3oibl). OOHapy)eHHe U KoJIHye-
CTBEHHOE ompeiesieHne. TOKCUKOIOTHYECKOe 3HAYCHNE U METa0O0IN3M.

10. Crioco06s! n30mMpoBaHus KapOOHOBBIX KUCIIOT (YKCycHast KucioTa). CBOHCTBA, TOKCUYHOCTD.
W3onupoBanue, 0OHapyKEHUE U KOJTMYECTBEHHOE ompe/eeHre. TOKCUKOKHMHETHKA.

JlaboparopHasi paboTa « XMMHUKO-TOKCUKOJIOTHYECKHUI aHAIU3 BEIIECTB, U30JIUPYEMbIX JUCTUII-
JSIUUAEH C BOJSHBIM MTapOM»
1. U30/1MpoBaHue «JIETYYHX SIA0B» MEPEeroHKOM (IMCTH/LIANMEH) ¢ BOASTHBIM MIAPOM:
Hagecky nzMenbueHHoro 6uonorudeckoro marepuana (20 r) CMEINBAIOT ¢ AUCTUIUIMPOBAHHON
BOJIOM, noakuciaeHHoi 10% pacTBopoM miaBeneBoil KUciaoTsl 10 pH=2 no yHuBepcaibHOMY UH-
JTUKATOpy, 10 KalueoOpasHoi KOHCUCTEHIIMH, ToMeatoT B Kosi0y Ha 300-500 mu. KonOy 3a-
KPEIUISIFOT Ha MITaTHBE, TOMEIIAIOT B HATPETYIO BOJSHYIO 0aHIO U 3aKPBHIBAIOT MPOOKOH Tak,
4yTOOBI KOHEIl TapOOTBOAIICH TPYOKH JOXOMAMII TTOUTH JI0 THA KOJOBI. [TapooTBosIIYyIO TPYOKY
MIPUCOEANHSIOT K XONOAWIBLHUKY. Boy B mapoobpasoBarerne mpeiBapuTeIbHO HArPeBarOT 10
KHUTIEHUS, TPUCOSTUHSIOT €T0 K KOJ0€, MPOoI0IKaI0T HarpeBaHue (puc. 1).
JIMCTUILISIHIO TPOBOAT MeanieHHo. J{ucTumar cobuparoT B 2 mpueMHuka: 1 —c¢ 3 mi 1% pac-
TBOpPA HAaTpUsI TUAPOKCHAA (10 5 MiT); 2 — B UHCTYIO CYXYIO K0JIOY — B 00beme 30 mit.

Puc. 1. AnnapaT AJIL TICPETOHKU AJOBUTBHIX BCILICCTB C BOASAHBIM ITAPOM.
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2. O0HapyKeHUe «JIeTY4YUX SiI0B» B JUCTHJUISATAX:

1. CuHMIbHASI KHCJIOTA U €€ COeINHEeHUs

Haxoautcs B nepBoii mopuuu B BUJE COJIM - HATPUS LIUAHUAA.

1.1. Peaknusi 00pa3oBaHus OepIHHCKOM J1a3ypu:

K 1 mi uccnenyemoro nuctuiiara npubasistoT 1-3 karmiu HacsimeHHoro (40%) pacTBopa xe-
ne3a (II) cynbdara. CMmech pacTBOPOB B30ANTHIBAIOT, HATPEBAIOT HA TUIAMEHU CIIUPTOBKH MOYTH
JI0 KUIEHUSI, OXJIaKJAI0T M OCTOPOKHO 0 KaIUIsIM MOAKUCIISIOT 110 Jlakmycy 10% pactBopom
XJIOPHCTOBOIOPOAHOM KUCIOTEL. OOpa3oBaHne CHHETO (MHOT/IAa 3€JICHOBATO-TOy00T0) OKpaliu-
BaHUs WIM OCAJIKa YKa3bIBaeT Ha HaJM4YKE B PACTBOPE CUHUIBHON KUCIOTHL. Pe3yrvmam oyeHu-
saemcs uepes 48 uacos.

[Ipenen obnapyxkenust 30 MKT B 1M1 AUCTHILIATA.

Peaknuus cienuduyna, UMEET MOJOKUTEIBHOE CYACOHO-XMMUYECKOE 3HAUCHHE.

2. l'ajioreHONPOU3BOAHBIE YIJIEBOI0OPOAOB (XJ10p0(dopM, YeThIPEeXXJIOPUCTHIN YIJIepoa,
XJIOpAJTHAPAT, AUXJTOPITAH)

2.1. Xaopopopm (Tpuxaopmeran), CHCI3

KadecTBeHHOe 00HapyxkeHHe

2.1.1. OTenyieHne OPraHuYeCcKu CBSI3AHHOI0 XJI0pa

[Tpu HarpeBaHuu XJ1I0popopMa coO CHUPTOBBIM PACTBOPOM LIEJIOUH IPOUCXOJUT OTIIETIIICHHUE
aTOMOB XJIOpa, KOTOPBIA MOYKHO OOHAPY>KUTH IPU MOMOIIH PEaKLUU C HUTPATOM cepedpa:
Peakuus necniennpuryna, siBasieTcst o0IIeH Ui BCEX XJIOPIPOU3BOJHBIX.

2.1.2. Peaknusi 00pa3oBaHMs H30HUTPHUJIA (BBIIOJHATH TOJBKO B BBITSKHOM HIKagy!).
[Tpu HarpeBaHHUHU raJIOr€HONPOU3BOAHBIX C IEPBUUHBIM AMUHOM U IEJI0YbI0 00pa3yeTrcs U30-
HUTPUJ (KapOUIIaMUH), UMEIOIIUH XapaKTEePHbIN HETPUSATHBIN 3arax.

K 1 M uccnenyemoro pactBopa go6asisitot 10 xanens 10% cnupToBOro pactBopa HaTpHs TH-
pOKCH/Ia, IPOBEPEHHOI0 Ha OTCYTCTBUE MOHA XJIOpa, M 1 Karuiio BOJHOTO pacTBOpa aHWIIMHA.
[Tpobupky ¢ pactBopoM HarpeBatoT 1 - 2 muH. [losiBIeHre HEMPUATHOTO 3araxa U30HUTPHIIA
YKa3bIBaeT Ha HaJM4ue XJIopodopMa, XJIopalruapaTa, Y4eThIPeXXJIOPUCTOro yriaepoaa, hop-
MaJbJerua, a Takxke opomodopma u ogodopma.

Huxnopsman ne oaem 3moti peakyuu.

st pa3inoxeHus U30HUTPUIIA COAEPKUMOE TPOOUPKH HeMenJieHHO KUt ¢ 10% pactBopom
CEpPHOM KUCIOTHI 10 YHUUTOKEHHUSI HEMPUATHOTO 3araxa.

[Tpenen obHapysxenus: xyuopodopma - 0,01 mr, xmopanruapara - 0,01 Mr, 4eTbIPEXXJIOPUCTOTO
yraepoja - 2,3 Mr B 1 MJ1 AMCTHILIATA.

2.1.3. Peakuus ®@ym:xuBapa.

XnopodopM u psif IPYTHX MOTUTATOUIHBIX COSTUHEHHUH MPU B3aUMOICHCTBUU C MTUPUANHOM B
MPUCYTCTBHUH LIEIOYHN U HarpeBaHUU 00pa3yloT MOJIMMETUHOBBIN KpacuTelnb. B pesynbTare pe-
aKIUY TUPUIMHA ¢ XJI0pohOpMOM BHaAUAJIE 00pa3yeTcs COIb MUPUIIMHHIS:

K 2 — 3 mu1 uccnemyemoro pactsopa npuoOaBisioT 2 MJT CBEXKETEPErHaHHOTO MUPUIHA U 2 MJT
10% pactBOopa HaTpust ruApokcuaa. CMech HarpeBarOT Ha BOASIHON OaHe B TeUueHUe 2-3 MUHYT.
[Tpu Hammuuu xsopodopma, XJIopalruapaTa, YeTbIPEXXJIOPUCTOr0 YIiepoa, TUXJIopITaHa U Ip.
B HCCJIEyEMOM PAaCTBOPE MOSBIISIETCS KENTask OKpackKa.

Peakuus HecnienuduyHa, €€ al0T XJIOPAITUAPAT, YETHIPEXXJIOPUCTHIN YIIIepo/l, IUXJIOPITaH,
TPUXJIOPYKCYCHASI KUCIOTA, TPUXJIOPITUIIEH U JP.

2.1.4. Peakuus ¢ pe3opuuHoOM

[Tpu HarpeBanuu xs0podopMa ¢ pe30PIUHOM B MPUCYTCTBUH MICIOYH HAOIIOIaeTCsl OKpaITBa-
HHE pacTBOPA B PO30BBIN MM MAIMHOBO-KPACHBIN IIBET.

K 1 mi1 uccnegyemoro pactBopa no6asisitor 1 mit 1% pactBopa (CBEKENMPUTOTOBICHHOTO) pe-
3opuuHa B 10% pactBope Hatpus ruapokcuaa. [Ipu HarpeBaHuM npoOUpPKU Ha KUMSIIEH BOAS-
HO OaHe B TeueHHe 5-10 MUH MOSBISETCS pO30Basi HIIM MAIMHOBAs okpacka. [lapamiensHo
MIPOBOJIAT KOHTPOJIBHBIN OTIBIT.
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Peakuus Hecnienuduyna. E¢ naror Takxke Xjaopalruapar, YeTbIPeXXJIOPUCTHIN yriaepoa, ¢hop-
MaJIbJIETU/I U IPYTHE BEIIEeCTBa, 00pa3yrolye Mpy MIET0YHOM THAPOIU3E aIbACTH/IbI.

He oaem smoii peaxyuu ouxnopsmar.

[Ipenen obuapyxenus: xaopodopma - 0,3 mr, xnopanruapara - 0,25 Mr, 4eTBIPEXXJIOPUCTOTO
yraepona - 4,5 mr, popmansaeruna - 0,03 mr.

2.1.5. Peaknus ¢ peaktupom PejuHra

[Tpu B3aumoeiicTBUY XJI0podopma co meEnodblo 00pa3yercs cojib MypaBbUHON KHUCIOTHI.
PeaktuB ®enunra, cogepsxamuii BHyTpukomiuiekcHoe coenqunenne K2Na2[Cu(C4H306)2], xo-
TOopoe oOpasyeTcs npu B3aumozectun noHoB Meau (II) ¢ cerneToBoi CoMbIO, IPU HArpPEBAaHUU
OKHCIISIET MypaBbUHYIO KUCJIOTY U €€ coiu. B pe3ynbrare BeimagaeT KpacHblii ocagok menu (1)
OKCHJIA.

1,5-2 ma uccnienyemoro pactsopa cmemuBaroT ¢ 2 M 10% pacTBopa HaTpusi THAPOKCHUIA U S
KarsimMu peaktua Oennnra. Cmech OCTOPOKHO HarpeBaroT. [Ipu Hanuuuu xsnopodopma Bbina-
JIaeT SKEITHIN 0CaIOK MEIH 3aKUCH THJIpaTa, MePEeXOo NN B KPACHBIA 0CATIOK ME/IN 3aKHCH.
Peakuus HecnienuduyHa, € Tal0T TaKkKe XJIOpaIrHaApaT, popManbaeru, YKCyCHbIN allbIeru/,
[JII0KO03a U JIp.

[Ipenen obnapysxkeHus: xiopodopma — 3 Mr, Xjgopanruapara — 2 Mr. UeTbIpeXXJIOPUCTHIH yriie-
PO ¥ TUXJIOPITaH HE JAIOT 3TOW PEaKIHH.

3. luxyiopaTan

KauecTBeHHOe 00HapyKeHUe

3.1. Peaknus oTiienyieHHs aTOMOB XJIOpA.

[Tpu HarpeBaHuU IUXJIOP3ITAHA CO LIEIOYBIO OTUICTIISIOTCS ATOMBI XJIOpa, KOTOPbIE MOXKHO 00-
HapY>KUTb [IPU IIOMOILU PEAKIIMH C HUTPATOM cepedpa. OJIHAaKO OTUIEIJIEHUE aTOMOB XJIOpa OT
MOJIEKYJ 1,2-1MXJ10p3TaHa IpU HarpeBaHNUU C BOJHBIM PaCTBOPOM LIEJIOYH ITPOUCXOJUT TPY -
Hee, YeM OT MOJIEKYJI XJIopodopMa, XJIopalnruapara. 3HaAUUTEIbHO JIerye OTIIETIISIOTCS aTOMBbI
XJIOpa MpH HarpeBaHUM JUXJIOPITaHa ¢ paCTBOPOM ILEJIOYN MIIM KapOOHaTa HaTpus MO/ JaBiie-
HUEM.

3.2. Peaknuus o0pasoBanus aneruiaennaa meau (YUPC).

[Tpu HarpeBanuu 1,2-1uxsop3TaHa B 3aasHHOW aMITyJie C paCTBOPOM HaTpHs THApPOKcUa oopa-
3yeTcs alleTUsIeH, KOTOPbIi Mpu B3auMojieiicTBuu ¢ consiMu meau (1) maer anerunenua Meau,
MMEIOLINI pO30BYIO MJIM BUIIHEBO-KPACHYIO OKPACKY:

0,5 mur guctriusiTa BHOCAT B amityiy ¢ 0,5 mi 30% pacTBopa HaTpus TMAPOKCUAA, aMITyJTy 3a-
ManBalOT, HATPEBAIOT B KUIISIIEH BOJSIHON OaHe B TeueHue | daca, 0XJIaxaaroT, BCKPBIBAIOT, CO-
JIepKUMOE MEPEHOCAT B IPOOUPKY, 100aBistoT 30% pacTBOp YKCYCHOM KHCIIOTHI 710 KUCIOH pe-
akiuu Ha Jakmyc. K momyuenHo# cmecu q100aBIsiOT 2 Kalulk CBEXKETPUTOTOBIIEHHOTO aMMHaY-
Horo pactBopa conu meau (I). IlosBnenne po3oBoit MM KpacHO-(hHMOIETOBOM OKPACKU yKa3bIBa-
€T Ha Hannuue 1,2-n1uxIJIop3TaHa B TUCTHIUIATE.

Peakuus cnienuguyna, Ipyrue raloreHornporu3BOAHbIE €€ He AaI0T.

YyBcTBUTENBHOCTH peakiuu — 0,25 mr.

3.3. Peaknusi 00pa3oBaHusi ITHJICHIVIMKOJIS U O0HAPYKEHHE ero 1ocJie nepeseeHns B
dpopmanbaerua (cm. peakuuro 1).

dopmanbaeru ¢ QyKCHMHCEPHUCTOW KUCIOTON 1aeT CuHEe-(pHOIeTOBOE OKpaIluBaHHeE.

3.4. Peakuust ¢ XHHOJIMHOM.

s o6HapyxkeHus 1,2-TuxnopaTaHa B TEXHUYECKUX JKUAKOCTSIX IPUMEHSIOT PEAKIMIO ¢ XUHO-
auHoM. [Tpu HarpeBaHUM AUXJIOpP3TaHa C XUHOJIMHOM 00pa3yeTcsl IMaHUHOBBIA KPAaCUTEb.
Brimonnenue peakiun. B npodupky BHOcAT 0,2—0,3 M1 cCBe)KeneperHaHHOro XMHOJIMHA, TIPU-
0aBJIAIOT KaIUTIO UCCIIeyeMOM KHUIKOCTH WM KaIlIIo ATON KUJIKOCTH B ToiryoJie. Cmech Harpe-
BAIOT Ha IUIepuHOBOi Oane (okosio 200°C) B reuenne 3—4 muH. [Ipu MeasIeHHOM HarpeBaHUH
nosiBisieTcs Oypasi uiim 0ypoBaTo-kpacHas okpacka. [Ipu ObIcTpoM HarpeBaHUM KUAKOCTb MPH-
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oOperaeT CMHEeBaTO-KpacHyro okpacky. Kpome 1,2-auxnopatana npyu HarpeBaHUU ¢ XMHOJIMHOM
JAIOT OKPACKY XJIOPUCTBIN, OpPOMHUCTHIN U HoaucThiid 3T, He natoT okpacku xsopodopm, Xiio-
paNruapaT, YeThIPEeXXJIOPUCTBIN yraepon, 1,1-auxnopaTan (XJI0pUCThINA STUIMIEH) U JIP.

Hns omnauuusa 1,2-0uxnopamana om xaopogopma, Xa0panuopama u Yemulpexxiopucnozo yaie-
pooa mo2ym 6bimb UCHONb308ANHbL USOHUMPUTLHASL PEAKYUs, PeaKyull C pe30PYUHOM U PeaKmu-
6om Penunea. Imux peakyuu He oaem 1,2-0uxnopaman.

4. Xnopaaruapar

KadecTBeHHOe 00HapyxkeHHe

XnopaiaruapaT JaeT Bce peakluu, KOTOpbIe IPUMEHSIOTCS UIsl 0OHapyKeHus xjaopopopma. 1o
00BSACHSAETCS TEM, YTO IPUMEHSAEMbIE B XUMUKO-TOKCUKOJIOTHYECKOM aHAIM3€E PEaKLUU Ha XJI0-
pohopM NPOU3BOIATCS B IPUCYTCTBUH LIEJI0YH, [10]] BIUSIHUEM KOTOPOH XJIOpaIruapaT pasia-
raeTcs C BBICTICHUEM XJI0podopma.

Jis oTiuums Xyopairyapara ot Xjaopodopma MoxKeT ObITh HCIOIb30BAHA PEAKLIUS C PEAKTUBOM
Heccnepa. Oty peakiuio gaet XJopaaruapar, CoAepKaliui ainbaeruanyto rpynmny. He naet aroit
peakuuu Xjaopohopm.

4.1. Peakumus c peaktusom Hecciepa

[Tpu B3aumoneiicTBUN XIopaiaruapaTa ¢ peaktTuBoM Heccnepa Boijensercs cBOOOAHAs PTYTh.
Peakuuro He 1at0T XJI0poPopM, YETHIPEXXIOPUCTBIN YIIIEPO, TUXJIOPITaH, XJIOPUCTHIM 3TUIIEH.
C peaktuBom Heccrnepa pearupyroT ajibIeru/ibl U ApyTrue BOCCTAHABIMBAIOIINE BEIIECTBA.
Peakuus HecenuugpuyHa, €€ 1al0T adbAErUAbl U Ipyrue BOCCTAHOBUTEIH.

5. YeThIpeéxxy10pucTHIi yriiepoa (TeTpaxJopMeTaH)

KavecTBeHHOe 00HapyxkeHHne

Jlis oGHapyKEeHHsI YEThIPEXXJIOPUCTOTO YIIIepoia IPUMEHSIOTCS PEaKIUU, OOJBIIMHCTBO KOTO-
PBIX JAAIOT IPYTHe XJIOPIPOU3BOIHBIE YTIIEBOAOPOAOB (PEAKIMH OTIIETIIIEHUS XJI0pa, C Pe30pLHU-
HOM B ILIEJIOYHOM cpene, 00pa3oBaHusl H30HUTPUIIA).

5.1. Peakums ¢ 2,7-nnoxkcunadgraauaom. [ oOHapyKEHUS YETHIPEXXJIOPUCTOTO YIiepoa B
JUCTWIIIATAX, @ TAK)KE B PA3IMUHBIX TEXHUYECKUX KHUAKOCTAX, COACPKALMX YKa3aHHbIN Mperna-
paT, IPUMEHSIOT PEaKLHUIO € 2,7-ATMOKCHHA(TATMHOM, IPU KOTOPOU MOSIBIISIETCS CBETIIO-0ypast
OKpacka, epexo/isIas B 3eneHo-xenTyro. [pu 31oif peakumu xaopodopM 1aeT TeMHO-KPacHYIO
OKpacky.

YeThIpEeXXJIOPUCTBIN YIJIEPO HE NaeT PeakMU ¢ peakTuBoM DennHra, T.K. B IPOLECCE Harpe-
BaHUs C pacTBOPOM ILIEI0YH HE 00pa3yeT BELECTB, 00JIaJal0INX BOCCTAHOBUTEIbHBIMU CBOM-
CTBaMH.

Peakuumn, no3poJsiomume OTJINYMTH XJIOPIPOU3BOAHBbIE APYT OT Apyra

HexoTtopsle u3 peakuuii sBIAIOTCS OOIUMHU 1 0OHApY>KEHHsI TePEUHCICHHBIX IPEenapaToB.
OpHako 3T BelleCcTBa OTINYAIOTCS IPYT OT JIpyra TeM, YTO Ka)/J10€ U3 HUX JaeT OT/eIbHbIE
YaCTHBIE peaKIiy, MO3BOJSAIOIINE OTIIMYUTh UX APYT OT JIpyra (tadu. 1).

pa3ianuns (PU3MYECKUX CBOWCTB ATHX BEIIECTB.

10 M1 TUCTHIUIATA SKCTPArupyrOT paBHBIM 00BEMOM JUITUIIOBOTO 3dHpa. DPUpHOE U3BICUCHHE
OTJIENSIIOT, PUIBTPYIOT Yepe3 OyMaxkHbIH GUiIbTp B (haphopoBYIO YAIIKY U BHIIAPUBAIOT U3BIIE-
YeHHEe TP KOMHATHOM Temneparype aocyxa. OCTaTok B 4alllke pacTBOPSIIOT B 2 MJI BOJIBI U €
pPacTBOPOM IMPOBOASAT peaKLUU C pe30pLMHOM, ¢ peakTuBoM DennHra, ¢ peaktuBoM Heccrepa.
[Tono>xuTenbHBIN pe3yIbTaT YKA3bIBAET HA HATMUNE XJIOPAITUAPATA, KOTOPHIH, B OTIINYUE OT
xjopodopma, He yIeTyduBaeTcs Py UCTIapeHUH 3(QUPHOTO U3BJICUEHHUS.

Ta6auna 1 Peakuun o0HapyKeHHUs1 XJ10PNPOU3BOAHBIX YIJIEBOA0OPOA0B, HMEIOIIUX TOKCH-
KOJIOTHYECKOe 3HAYCHHUE

PEAKLIUA Hccaenyemoe BemecTrso
Xnopodopm Xo0- YeTbipexxiio- JAuxjoparan
pajrua- | PHUCThIA yrie-
par pon
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OTH_Iel'IJ'IeHI/ISI XJIopa

OO6pa3oBaHus U30HUTpUIIA

DyxuBapa

++[+]|+
+

C PE30PIHHOM

++ [+ + |+

¢ peaktuBoM DesnHra

+ |+ |+ |+

¢ peaktuBoM Heccnepa —

00pa3oBaHus YTUICHTITUKOJIS — — — +

00pa3zoBaHus alleTUICHH 1A — — — +
MeIu

C XMHOJIMHOM — — — +

¢ 2,7 - TMoKcuHapTATMHOM + — ¥ —

AJIBAEI'NbI U KETOHBI

1. ®opmanbaeru

Oo0napy:xeHue popmMasibaeruga

1.1. Peaknus ¢ pe30puuHoM

AJnbJIeruipl pearupyroT ¢ pe30pILHHOM B €ro TayToMepHOM hopme (keto-popme) ¢ oOpa3oBaHu-
€M OKpaIIeHHOI'0 COEIUHEHUS:

1 mut uccnenyemoro pactopa cmemuBarot ¢ 1 mit 1% pactBopa pezopuuna B 10% pactBope
HATpUs TUAPOKCH]IA U HATPEBAIOT B TCUCHHE 3 —5 MUH Ha BOAsHOM Oane. [Ipu Hammauu ¢op-
MaJibJIeru/1a NOSIBIISIETCA MAIMHOBO-KPACHOE OKpAIIMBAaHUE.

[Tpenen obnapyxenus - 0,03 Mkr. Peakuus He saBnsiercs cnenuduyaHoi 11t popManbaernaa u
MMEET TOJIBKO OTPULIATEILHOE 3HAYCHHUE.

1.2. Peaknus ¢ pacTBopoM kojaenHa (Mop¢uHa) B NPUCYTCTBMU KOHLEHTPUPOBAHHOII cep-
HOM KHCJI0TBI

1 MJ1 ucceyeMoro pacTBOpa CMeuBaroT B (hapdopoBoif yarike ¢ 5 M1 KOHIIEHTPUPOBAHHOM
cepHoit kucnotsl. [Tocne oxnaxaenus B cMeck BHOCAT 0,02-0,03 1 konenna (Mmop¢uHa): ToTHac
WM yepe3 5-15 MUHYT npu HaIM4YuKM GopMalibJIeru/ia MOosABIISETCS CHHEE WM CUHE-(DHOIETOBOE
OKpAILMBaHUE.

Peakuueit oonapyxuaetcs 10 0,02 MKr BemecTsa B 1 My pactBopa.

1.3. Peaknus ¢ pykcuncepuucroi kuciaoroi (peaktus llIndda)

DyKCHUHCEPHUCTAs KUCJIOTa (PacTBOP M-CYJIb(UHOBOM KUCIIOTHI M-
(byKcHHIEHKOCYIb(POKUCIOTHI) U3BeCTHA Kak peakTuB llIudda Ha anpaeruasl.

OxkpalieHHbII NPOAYKT peakliMyi CHHE-(PHOJIETOBOIO I[BETA.

B cunpnokucnoii cpene (pH 0,7) pearupyet Tonsko Gpopmansaeru. [Ipu pH > 2,7 pearupyet
aneraipaerun, Gypdypo, aieroH.

1 M1 ccnexyemMoro pacTBopa CMEIINBAIOT € 2 - 3 KalUIIMU KOHLIEHTPUPOBAHHOM CEPHON WIIH
XJIOPUCTOBOIOPOTHOM KHUCTOTHI M TIOCIIEe OXJIaxAeHus 100aBisitoT 0,5 mur pacTBopa hykcuHcep-
HUCTOH kucnoTel. [Ipu Hamnuum Gopmanbreruaa nosiBIseTCs CHHEE UM CUHE-(PHOIeTOBOE
OKpalllMBaHUeE.

Peakuus noszBonser o6Hapyxuth 0,03 MKr hopmanbaeruaa B npode. [losasnenue okpacku no
ucmeuenuu 30 munym u 60.1ee He 00NHCHO PACCMAMPUBANBCI KAK NOTOACUMENbHBIU Pe3VTbmam
Ha Hanuyue gopmanvoe2uoa, Tak Kak MOKET MOSIBIIATHCS OKpacka U MO/ BIUSHUEM XJIopa,
OKHCJIOB a30Ta U JPYTUX OKUCIUTENEH, COEpKAIINXCs B BO3IyXe 1abOpaTopuii.

Orta peakius He ciennpuyHa a1 oOHapyxeHus popmanpaeruaa. Ee naror aneranbaerus, HUT-
poGen3anbaeru u Ap. He naet ykazanHoi okpacku xjopairuapat. B cunbHo xucinoii cpeae (pH
0,7) ¢ pykcuHCEpHHUCTOM KHCIOTON pearupyeT Tosbko dopmanbaerua. [lpu pH Boime 2,7 ¢
(YKCHHCEPHUCTON KUCTOTON pearupyroT anerainbaerun, Gypdpypoi u ap.

1.4. Peakuusi ¢ XxpoMoTponoBoii kucjoroi (1, §-guruapoxkcunadpranuno-3,6-
AUCYIb(OKUCI0TOM)
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[Tpu HarpeBaHUU B CEPHOKUCIION CpeJie alIbJIeTU bl pearupyror ¢ ¢peHosaMu ¢ 00pa3oBaHuEM
O€CLIBETHBIX ITPOIYKTOB KOHJEHCALIMH, IPU OKUCIIEHUH KOTOPBIX IOJTy4aroTCsi MHTEHCUBHO
OKpalllEHHBIE COCTUHEHUSI.

PacTBopuMEIe anbaeTuIbI TP B3aUMOICHCTBUY ¢ peakTuBoM llIndda okpammBaroT pacTBop B
CUHUH, cuHEe-()UOICTOBBINA WK (PUOJICTOBBIN IIBET.

B nipo6upky BHOCAT | M1 ncciegyemoro pactBopa, 0,2 mi 1% pacTBopa XpoMOTpOIOBOi KUC-
JIOTHI B KOHIIEHTPUPOBAHHOW CEPHOM KUCIIOTE, a 3aTeM MPUOABIISIOT 5 MJI KOHLIEHTPUPOBAHHOU
CepHOM KUCIOTHI M B30anThIBaroT. [losBnenne ¢puoaeToBoii nim KpacHO-(pHoIeTOBOI OKpacKu
yKa3bIBaeT Ha Hajanuue GopMaibaeruia.

[Ipenen obuapyxenus: | MKr ¢popmanbaeruia B npooe.

He naroT 3T0i peakuuu anbAeruabl YKCyCHOM, MPOIMMOHOBOM, MaCISTHOM KUCIIOT, XJIOpaaruapaT
u ap. J1aroT 3Ty peakiuio BeImecTBa, KOTOPbie MOTYT 00pa30BEIBATh (POPMAIIbICTHI.

1.5. Peaknusi BocCTaHOBJIEHHSI cepedpa.

[Tpu Hammumu popMabAeTHIa WU IPYTUX BOCCTAHOBHUTEIEH aMMHAYHBII pacTBOp cepedpa
HUTpaTa o0pa3yeT cepedpsiHOe «3epKaio» WM YEPHBIH 0CaI0K:

K 10-15 xamsim 1% pactBopa cepedbpa Hutpata n00asistor 4-5 kanenb 10% pacTBopa aMMOHUS
ruapokcuaa. K momyueHHoi cMecu 100aBISIOT 5 Kamnenb JUCTHILIIATA U, 3aKpbIB IPOOUPKY BaT-
HBIM TaAMIIOHOM, OCTOPOKHO HAarPeBaIOT CMECh Ha BOJSHOMN OaHe.

Peakuus ouens uwyBcTBUTENbHA. [Ipenen o6Hapyxenus popmansaeruaa 0,02 - 0,04 mxr/mi, oa-
HaKO, CepeOpsTHOE «3EPKAI0» MOXKET 00pPa30BBIBATHCS 33 CUCT TEPMHUECKOTO PA3IIOKEHUS cepe-
Opa oKcHaa, TO3TOMY PEAKIIHS HE SBISETCS CelUPHUIHOM.

1.6. Peaknus ¢ caJMumnI0BOMH KUCJIOTOM.

B npucyTCTBUM KOHIIEHTPUPOBAHHOW CEPHOM KUCIOTHI IPOUCXOIUT KOHAeH canus eHomna ¢
dbopmaiibieruoM ¢ 00pa3oBaHUEM METUJICH OMC-CATUIIMIIOBOM KUCTIOTHI, KOTOpasi OKUCIIAETCS
CEpHOI KUCIIOTOM 0 XMHOUIHOU CTPYKTYypHL. [locienHss BCTymnaeT BO B3aUMOJICHCTBUE C
HEIMPOpearupoBaBIICH CAIUIIMIIOBON KUCIOTON ¢ 00pa30BaHHEM aypHHOBOTO KpacUTENs Kpac-
HOTO IIBETA.

K 1 mi uccnegyemoro pactBopa npuOaBisioT 0kojo 50 MI caaUIMIIOBOM KUCIOTHI WIIN CaJIU-
[UJ1aTa HaTpus M 2 - 3 MJI KOHIIEHTPUPOBAHHOW cepHON KUCIOTHI. [IpoOUpKY BCTpAXUBAIOT U
HarpeBaroT Ha BOJIIHOM OaHe 2-3 MuH. [Ipu Hanuuuu ¢popmanbaeruia nosiBiseTcs KpacHoe
OKpaIlMBaHUE.

1.7. Peaknus ¢ peaktuBom ®ejmnHra

[Tpu HarpeBanuu peakthBa PenuHra ¢ GopManbIeruoM BeINAAAET 0CAA0K MEIU OKCHA UITH
ruapokcuaa. Menu (I) okcun umeet uepHyto okpacky. Okpacka meau (I) runpoxcuia 3aBUCHUT
0T pa3Mepa yactull. O4eHb MEJIKME YaCTHUIIBI UIMEIOT T0JIy00BaTO-3€/IEHYI0 OKPACKY, a KPYITHbIE
— Kkpachyto. [ToaToMy npu B3aumopeiictBun peaktuBa deauHra ¢ BOCCTaHOBUTENSIMHU B 00JIb-
LIMHCTBE CIIy4acB BBINAACT JKEITHIN WM KPACHBIN OCAOK.

B peaxtu ®enuHra, KOTOpHIHA MpeaCTaBIsSeT coO0N cMech Meu Cyib(aTa, IEeJI0YH U CErHETO-
BOH COJIM, M€ BXOJUT B COCTaB KOMIIJIEKCHOTO MOHA

Peakuus HecnienuduyHa, €€ 1al0T APyryue anbIeruibl anudaTH4eckoro psjaa, caxapa u ap.

2. AlleTOH (2-NpONaHOH, IMMETHJIKETOH)

Oo0OHapy:keHHe aneToHa

2.1. Peakuus odpasoBanus ronodopma

[Ipu B3amMo1eHiCTBUM alleTOHA C PACTBOPOM H0/1a B IIETIOYHOM cpene 00pazyeTcs HoaohopM:
K 1 M1 uccnegyemoro pactBopa npubasisitor 1 ma 10% pactBopa HaTpus ruIpoKcuaa (MU am-
MHaKa) U HECKOJIBKO KareJib pacTBOpa o/1a B KaJIus HOIUAE 10 CIa00-)KEITOrO OKpAITNBaHHUS.
B npucyrcTBum aneTona oopasyercs KEAThIH ocanok HogodopMa ¢ XxapaKTepHBIM 3al1aXOM.
Kpucranisl moJl MUKPOCKOIIOM UMEIOT XapaKTepHYIO (popmy.

[Tpenen obnapyxenus 0,1 mr/mi.
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Peakuus HecnienuduyHa, e 1al0T BEUIECTBA, KOTOPHIEC IPH OKUCICHUH 00pa3yIOT alleTUIIbHBIH
paauKail.

2.2. Peakumsi ¢ HATPUSA HUTPONPYCCHAOM

ALIETOH ¢ HAaTpUs HUTPOIPYCCHIOM B ILEJIOYHON Cpelie JACT MHTEHCUBHO-KPACHYIO OKPAacCKy.
[Tpu moAKUCIIEHNN YKCYCHOM KHCIIOTON OKpacKa MepexoauT B KpacHO-(PHOIETOBYIO.
OxpaleHHbIe COETUHEHUsT 00Pa3yIOTCs TP B3aMMOACHCTBUH C HATPHSI HUTPOIIPYCCHIOM Be-
HIeCTB, cojepkauux enonuzupyemoie CO- rpynmbl. KeToHbl, B MOJIeKylIax KOTOPBIX OTCYT-
CTBYIOT METUJIbHBIE U METUJICHOBBIE TPYIIIIbI, cB3aHHble ¢ CO—Tpynnamu, He JatoT 3TOH pe-
aKIIHUU.

K 1 mi uccnenyemoro pactopa no6asisirot 1 M 10% pacTBopa HaTpus THAPOKCHIA U S Karelb
1% cBeXenpUroTOBIECHHOTO pacTBOpa HaTpus HUTponpyccuaa. [Ipu Hamu4YuK aleToHa cpasy xe
MOSIBIISIETCS OPAHIKEBO-KPACHOE OKpalllMBaHuE, KoTopoe npu nodasnenun 10% pactBopa ykcyc-
HOM KHCIIOTBI 10 KUCJION peaklMK Yepe3 HECKOJIbKO MUHYT NMEPEXOAUT B KPaCHO-(PHOJIETOBYIO.
ITonoXuTenbHBIN pe3KIbTAT MOTYT 1aBaTh CEPOBOJAOPO] U YKCYCHBIN aHTHIPULL.

Taxyro ke OKpacKy ¢ HUTPOIPYCCHUIOM HATPHS IaeT METHIIATHIIKETOH. [[pyrue okpacku ¢ 3TuM
PEaKTUBOM J1al0T aleTO(PEHOH, alleTUI-alleTOH, alleTOYKCYCHBIN 3P, AUALETUII, KOPUUHBII
aNbJerua u Jap.

2.3. Peakuus ¢ pypdyposiom

Peakuust ocHOBaHa Ha CIIOCOOHOCTH alleTOHA KOHACHCUPOBAThCs ¢ GypdyposaoM U HEKOTOPHIMU
JPYTMMHU ajlbAeruAaMy (BaHWINH, CAIMLUIIOBBIN allbJiern/]) ¢ 00pa30BaHUEM OKpAIIEHHBIX CO-
€IUHEHNNI:

K 1 mut uccrieyeMoro pactBopa A00aBisiroT 5 kareib 1% pactBopa Gypdypoina B 96% stanone
u 3 karmu 10% pactBopa HaTpus ruApokcuaa. Yepes 3-5 MUHYT K peaklIMOHHOW cMecH 100aB-
as10T 10-12 xanenb KOHUEHTPUPOBAHHOM CEPHOM KUCIIOTHI - MOSBISAETCS HHTEHCUBHOE KPACHOE
OKpallluBaHUE.

Peakuus HecrienmgpuryHa, €€ 1ar0T anbAETUAbl U KETOHBI.

2.4. Peakuus ¢ 0-HUTPOOCH3AIbICTHIOM.

[Tpu B3auMOJIEHCTBUU O-HUTPOOEH3AJIbJIETH/IA C alleTOHOM B IIEJIOUHOM cpesie MPOTEKatoT Mpo-
IIECChI, MPUBOAAIINE K 00Pa30BaHUIO UHJIUTO.

[Tpu MasbIX KOHIIEHTpAIMIX alleTOHA PeaKIys MpoTeKkaeT MeasieHHo. CHavana nosiBisieTcs Kel-
Tasi OKpacKa, NOCTENIEHHO NEPEXOASINAs B KEITOBATO-3€JICHYIO U 3€JI€HOBATO-CUHIOK. Ecin
AKCTPArupoBaTh MHIUTO U3 MICIIOYHON Cpebl XJI0POohopMOM, TO XJIOPOPOPMHBIH CIION TTPHOO-
pPETAET CUHIOKO OKPACKY.

B npoOupky BHOCAT 3-5 Kamenpb UCCIIEyeMOro pacTBOpa U KaIUIK0 HACHIIIEHHOTO pacTBOpa o-
HUTpPOOEH3AJIbJIETHAA B 2 MOJIB/JI pacTBOpe HaTpus rupokcuaa. CMech cierka HarpeBaroT Ha
BOJISTHOM OaHe, a 3aTeM OXJIAK/IAI0T P KOMHATHOM Temneparype. [locne aToro B mpoOupky
npubasisioT 1 Mt xsopodopma 1 B30aITHIBAIOT: MPH HATWYHH allETOHA XJIOPOPOPMHBIH ci10i
IPUOOpPETAET CUHIOK OKPAaCKY.

[Tpenen obuapyxenus 100 Mkr arieroHa B mpo0e.

Peakuus HecnenuduyHa, €€ Na0T aleTaabIerul, aleToQpeHoH, alleTUJIaeToH U JIp.

JlabopaTopuas padora 14
XUMHUKO-TOKCHKOJOTMUYECKH AHAJIN3 HA HAJIMUUE YKCYCHOM KUC-
JIOTBI
Crpykrypa 3aHsTus
1. BxogHoii Tecr.

2. JlaboparopHas paboTa «XHMHKO-TOKCUKOJIOTHUECKUN aHAIN3 OOBEKTOB Ha HAIMYUE COEIH-
HEHUW YKCYCHOU KUCIIOTBI».

3. UtoroBblii TECT.

ean 3ansaTHSA
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- U3YYUTh METO/I U30JUPOBAHUS YKCYCHOU KHCIIOTHI U3 PA3JINYHBIX OOBEKTOB UCCIIECIOBAHMS;

- IPOBECTU MPOOOIIOATOTOBKY O0BEKTA /IS TATbHEHIIIETO NCCIIeIOBAaHMUS Ha HAJTMYUE YKCYCHON
KHUCIIOTBI;

- POBECTU UACHTU(DHUKAINIO M KOJIMYECTBEHHOE OIPEICIICHHE YKCYCHON KUCIIOTHI B MTOJIYYCH-
HOM JTUCTHILISITE.

Bomnpocsl 111 cCaMONOATOTOBKH

1. MexaHn3M TOKCUYHOCTU YKCYCHOU KUCIIOTHI.

2. KnnnHun4yeckas KapTUHA OTPaBICHHU YKCYCHOM KHCJIOTOM.

3. Craguyn XMMUKO-TOKCUKOJIOTHYECKOTO aHAIM3a MPU OOHAPYKEHUU U ONPEAETICHIHN YKCYCHON
KHCIIOTHI B OMomMarepuaiie.

4. MeTo/1bl KOTMYECTBEHHOT'O OINPEIEICHUS YKCYCHOM KHCIIOTHI B IUCTUIUISATAX U OMoMaTepua-
Je.

5. UnTepnperanus pe3yibTaTOB XUMHUKO-TOKCUKOJIOTHUYECKOT0 aHAJIN3a HAa HAJIMYKE COeTHE-
HUW YKCYCHOM KUCJIOTBHI.

Jlabopamopnas paboma « XumMuKko-moKcuKoa102u4ecKuil anaiu3 00veKmoe Ha Haiuyue co-
€OUHEHUIl YKCYCHOU KUCIOMbL)

1. HaBecky marepuana (10 r) u3MenabuuTh, IOMECTUTD B KOJIOY /ISl IEPETOHKH C BOJSHBIM I1a-
POM, MOJIYYUTh AUCTUILIAT, COOpATh €ro B IPUEMHHUK C U3BeCTHBIM 00beMoM 0,1 M pacTtBopa
HaTpUs TUAPOKCUTIA.
2. IIpoBecTu KaueCTBEHHbIE PEAKIIMM OOHAPYKEHUSI YKCYCHOM KUCIIOTHI.
3. IlpoBecTH KOJMYECTBEHHOE ONPEACICHUE YKCYCHON KUCIIOTBI.
4. latp 3aKiro4eHne 00 0OHapyKEHUH WM He O0OHAPYKEHUN YKCYCHOM KHCIIOTHI, €€ KoInye-
CTBEHHOM COJIep’KaHUU B UCCIIElyeMOM MaTepuaile.
5. Hamucatp ypaBHEHHS PEaKIHi, 3aIMCaTh PE3yJIbTaThl HCCIIEOBAHUS B pab0IyIO TETPalb.
OO0Hapy:keHHe YKCYCHOM KHCJIOTHI
1. Peakumus ¢ xuopuaom :xkeqae3a (IIT). Ot npubasnenus xenesa (I1I) xmopuna k anerar-uonam
HOSABIISIETCS KpacHasi OKpacka, 00yclioBlieHHast 00pa30BaHWEM OCHOBHOTO XeJle3a alerara.
2—3 MJI TUCTHIUIATA BHOCST B TPOOUPKY M MPUOABISIOT 1 Karumo 5%-ro CBEXENPUTrOTOBIEHHO-
ro pactBopa xeine3a (I1I) xnopuna. [losiBieHne kpacHOM OKpackH yka3blBaeT Ha HAIUYHE alle-
TaT-MOHOB B AucTUUIATE. [Ipy HarpeBaHMM OKPAIIEHHOTO pacTBOPa MPOUCXOAUT TUAPOIIU3, B
pe3ysbTaTe KOTOPOTro BhIMagaeT Oyphlil 0ca oK.
[Ipenen obnapyxenus: 1,25 mr anerat-uoHOB B 1 MJI JUCTHILIIATA.
2. Peakyusa ¢ numpamom nanmana u 1io0om. 1Ipu B3auMo1eiCTBUM alleTaT-MOHOB C JIAHTaHA
HUTPATOM B MPUCYTCTBUU HOJla U aMMHaKa pacTBOp IPUOOPETAET TEMHO-CUHIOK OKPACKy WIIN
BBINAJAeT TAKOI'O )K€ I[BeTa ocaoK. [losBneHne 3Toil Okpacku WM ocajka 00yCIOBIEHO ajl-
copO1ueil ioaa OCHOBHBIM alieTaToM JaHTaHa. [10100Hy0 OKpacKy Aar0T U MPOMHUOHATHI.
K 1 M quctumnsata npubasisitor 0,5 mi 5%-ro BoJHOrO pacTBopa jJaHTaHa HuTpata, 0,5 mi
0,25%-t0 criupTOBOTO pacTBOpa Ho/a M 5 Karenb 2 H pacTBopa aMMuaka. [losBieHne nHTeH-
CHUBHOM CHHEH MM KOPHYHEBO-(UOJIETOBON OKPACKU YKA3bIBACT HA HAJIMYUE AllETaT-HOHOB B
JTUCTHUILISTE.
[Tpenen obuapyxenus: 500 MKT areTaT-woOHOB B 1 M.
OToil peakliuu MemaoT cylib}atel, pochaTel U KATHOHBI, AAIOIINE C AMMHAKOM OCAJIKH.
3. Peakuus oOpa3oBanus MHAUTO. [Ipyu HarpeBaHUM YKCYCHOM KHMCIIOTHI MJIM AllETaTOB C COJIS-
MU KaJIBIIHSI 00pa3yeTcs aleToH.
OO6pa3zoBaBuIMiics aleTOH B MIPUCYTCTBUH IIEI0YEH B3aUMOJICHCTBYET C O-
HUTpoOeH3anpaeruiom. [Ipu atom o6paszyercs psa IpoOMeXYTOUYHBIX TPOAYKTOB. KOHEUHBIM
IIPOAYKTOM PEaKLMH SABJIETCS UHANTO.
OK0J10 IOJIOBUHBI AUCTUIUIATA BHOCST B BHIIIAPUTEIBHYIO YalIKy U BbIapuBatoT gocyxa. K cy-
XOMY OCTaTKy MpHOaBIIAIOT CMECh PABHBIX KOJIMYECTB KalblIMs OKCHJIA U KalblUg KapOoHarTa.
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OTtBepcTre NpOOMPKH HAKPHIBAIOT (GUIBTPOBAILHOM OyMaroif, CMOUEHHOM CBEKEIPUTOTOBJICH-
HBIM 2% pacTBOPOM O-HUTPOOCH3AIbIeTH A B 5%-M pacTBOpE HATPHS TUAPOKCUIA. 3aTEM MPO-
OMpKy HarpeBaroT Ha IUITAMEHHU CIIUPTOBKU /10 IPOKaINUBaHUs ee coaepkumoro. [lpu nannuun
aIeTaT-uoOHOB B UCCIIETyeMOM PacTBOpE Ha Oymare, MPOMUTAHHOW PACTBOPOM O-
HUTPOOEH3IbJIET 1 1, MOSBIISETCS CHHEE MATHO (OKpacka UHJIUTO).

4. O6pa3oBaHue ITHJIAIlETATA.

[Ipu HarpeBaHUU alETATOB C 3TUJIOBBIM CIIUPTOM B MPUCYTCTBUU KOHIIEHTPHUPOBAHHOMN CEpHOM
KHCIIOTHI 00pa3yeTcsl yKCYCHOITUIIOBBIN 3up (3THUNAIETaT), 00HAPYKUBAEMBIH 110 XapakTep-
HOMY 3araxy, yCHJIMBAIOIIEMYCsl IPU BbUIMBAHUM PEAKIIMOHHON CMECH B XOJIOJHYIO BOJY:
KosmnuecTBeHHOe onpeieienne

1. AnukBOoTYy qucTWIIATa OTTUTPOBBIBaIOT 0,1 M pacTBOpOM XJIOPUCTOBOJOPOIHOM KHUCIOTHI
(oOpaTHOE TUTpOBaHUE):

CH3COOH + NaOH CH3COONa + H20 u36sitoxk NaOH + HC1 NaCl + H20

Mertonuka: K 25 mi quctuiuiara godassiercs 1 karuis 1% cimproBoro pactBopa GeHondTane-
uHa, TutpoBanue 0,1 H pacTBOPOM XJIOPUCTOBOIOPOAHON KUCIOTHI 10 0OECIIBEUUBAHUS PO30BOI
OKpacku pacTBopa. [{i1s1 pacuera ucnoyiib30BaTh CpeIHEE 3HAUCHHUE U3 JBYX OMPEACICHUN.
KonnenTpanus yKCycHOM KUCIOTBI pacCYUTHIBAaETCS 10 hopmyie:

X=Vu36.*T*100/n

Vu36.=V1-V2; V2=VHCI*Voo6m. Juct/Vuccia.gucr., rae

X — KOHLIEHTpALUsl YKCYCHOM KUCHOTHI, %o,

V1 — o0bem mienoun, 100aBIeHHON K JUCTUIUIATY, MJI,

V2 — 00BbeM KUCIIOTHI B TIepecyeTe Ha 00NN 00beM TUCTHILIATA, M,

Voo /Iuct — oOmuii 00beM IUCTHILISATA, MII,

VHCCILAUCT — 00bEM JUCTUIUIATA, B3ATHIN IS TATPOBAHHMS, M1,

E — tutp ykcycHou kucnotsl, 0,0060,

N — HaBecka 00ObEKTa, T.

KonnuecTBeHHOE ompesienieHne MO3BOJISET OLEHUTh, SBIISIETCS JIM 0OHAPYKEHHOE COeTMHEHUE
MIPUYUHOW OTPABIICHUS WM €CTECTBEHHO COCPKAIIUMHUCS B OPTaHU3ME COSTMHCHHUSIMH YKCYC-
HOW KHUCJIOTHI.

Konyenmpayus coedunenuti ykcychou Kuciomsl 8 op2anuzme uenogexka 6 Hopme cocmasnsiem 0,3
- 0,35%.

JlabopaTopnas padora 15
XUMHMKO-TOKCUKOJIOTMUECKHAN AHAJIN3 BEIIECTB, U30JIUPYEMbBIX ME-
TOAOM MUHEPAJIN3ALINA
CTpyKkTypa 3aHATHSA
1. BXxonHO# TecT.

2. JlaGoparopHas pabota «MuHepanuzaius ONOIOrHYecKOro 00beKTa CEpHOM U a30THON KUCIO-
tamu. M3yueHne 4acTHBIX peaki «MeTaIITMUYECKUX 10B» Ul OOHAPYKEHUS UX B MUHEPAJIHU-
3aTey.

3. ToroBslii TECT.

eau 3ansaTHA

- IPOBECTU MPOOOIOATOTOBKY OHMOJIOTMYECKUX 00BEKTOB: MUHEPAIU3AIUs CEPHOI U a30THOM
KHUCJIOTaMH, yJaJIeHue OKUCIIUTeNe U3 MuHepanusara (Bkitoyas anemeHTsl Y PC);

- IPOBECTH PEAKILIMH, IPUMEHsIEMbIE TIPU IPOOHOM aHaIM3e MUHEpaIn3aTa, Ha HalTu4rue KaTHo-
HOB Oapwusi, CBUHIIA, MapraHIla, XpoMa, cepedpa, IMHKA, METH, KaIMHsI, CypbMBbI, MBIIITbSKA, PTY-
TH, BUCMYTA, TaJUTHS;

- 03HAKOMUTH CTYJICHTOB C MPUHIATIAMH METOJIOB KOJIMYECTBEHHOTO OITPEICIICHHSI SJIEMEHTOB
3TOM IPYMIIbI, IPOBECTH KOJIMYECTBEHHOE OIPEICIIEHUE TAKEIbIX METAIJIOB.

Bomnpoce! 111 caMONOATOTOBKH
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1. KakuM npeBpaiieHusM NoABepraoTcs Ipy HarpeBaHUM B IPUCYTCTBUU OPraHUUYECKUX Be-
IIECTB CEpHasl, a30THAs U XJIOpHas KucyioThl? KakoBa ux poiip B poIiECCE MUHEpAIU3aun?

2. Kakue MeTo/1bl MUHEepaIn3aluy ONOIOTHYECKOro MaTepralia CyIecTBYIOT, CPaBHUTh UX Ipe-
UMYIIECTBA U HEAOCTATKU?

3. CpaBHuTe J1Ba crioco6a N30JIMPOBAHUS «METAINIMYECKUX) SI10B, UCXOsI U3 BPEMEHH, 3aTpa-
YMBAEMOI'0 Ha MPOBEACHUE MUHEPATIU3ALIUHU, U UX TOCTYITHOCTH.

4. KakuMu npeuMyIiecTBaMH 110 CPABHEHUIO C METOJJOM 00pabOTKH XJIOPOM B MOMEHT BBIJIEIIE-
HUS WM METOJIOM Pa3pyLICHUsI CEPHOW KUCIOTON M HUTPATOM aMMOHHSI 00J1a/1al0T paccMaTpH-
BaeMbl€ METO/IbI?

5. Kak omnpenennTs OKOHUaHHE MUHEPAIU3aLUU IpH 00paboTKe OMOJIOrMUECKOro MaTepraa
CEpHOM U a30THOM KHUCIIOTaMU M CEPHOM, a30THOM U XJIOPHOM KUCTOTaMH?

6. C xaKkoif 1eNIbI0 MUHEPAJIN3aT UCTIBITHIBAIOT C PACTBOPOM JH(eHMITaMuHa B KOHIICHTPUPO-
BaHHOU cepHOM KucioTe?

7. C xaKkoii 1esibto IPOBOJAT MPo0Y ¢ KOHLEHTPUPOBAHHBIM PACTBOPOM aMMHaKa B MUHEpaIu3a-
T€, MOJIyYCHHOMIH 1ociie 00paboTKH OMOJIOTHYECKOT0 MaTepraia CEpHO, a30THOM U XJIOPHOH
KHCJIOTaMu?

8. Kakoe 3HaueHHEe UMEET yAalleHue OKUCIUTENeN A JajlbHEHIIEero Xxo/1a Cye0HO-
XMMHUYECKOI0 Mcciel0BaHus?

9. B uém 3akiroyaeTcs CyuHOCTb MpoLecca JeHUTPALuu?

10. Yto Takoe HUTPO3WICEPHAs KUCIOTA (B Cy1€OHO-XUMUYECKOM OTHOILIEHUH)?

11. Kakue xuMu4eckue BellecTBa NPUMEHSIOTCS B Cy1€0HO-XUMUYECKOH MPaKTUKE B LEJIAX Je-
HUTpPALUU MUHEpaau3aTa?

12. Kakue razoo0pa3Hble BeLeCTBA BBIICIAIOTCA U3 MUHEpaIu3aTa Ipy JeWCTBUU Ha HEro (op-
MaJIMHa, HATPUs CyIb(UTa, MOYEBUHBI?

Jlabopamopnan paooma «Munepanuzayua 0u0102u4ecK020 00veKma cepHoil u a3omHuoul
Kucnomamu. H3yuenue 4acmuvlx peaKyuii «<MemaniudecKux 1006» 0 00HAPYIHCeHU UX 6
MuHepanusame»
LleneBrie 3agaun:
1) noaroroBka o0beKTa K MUHEPAIU3aLUY;
2) MmuHepanu3aius 00beKTa CepHON U a30THOW KUCIIOTaMU;
3) MuHepanu3anus 00bEKTa CEPHOM, A30THOU U XJIOPHOM KHCIIOTAMU;
4) ycTaHOBJICHUE HAIMYUS OKUCIIUTENIEH B MUHEpAIN3aTe U UX yAAJICHUE OJHUM U3 HUKEYKa-
3aHHBIX CITIOCOOOB;
5) ynaneHnue oKucIuTeel n3 MuHepanu3ara (hopMalibIeTUIHBIM CIIOCOO0M;
6) yIaneHue OKUCIUTENIeH U3 MUHEepaIn3aTa MOYEBHHHBIM CIIOCOO0M;
7) ynaneHvue OKACITUTENCH 13 MUHEpaIn3aTa Cyab(UTHBIM CIIOCOO0M;
8) moAroTOBKAa MUHEpaAIN3aTa K UCCIEIOBAHUIO.

Kaxkaplii CTyEHT, TOJIyYHB OTAEIBHYIO 3a/1a4y, IPEICTaBIISIIOIIYIO 3aTPaBICHHbBIN HECKOJIbKH-
MU KaTHOHAMHU TPYIHBIA MaTepua, MPUCTYNAeT K MUHEepaIu3alui 00bEeKTa, 3aTeM IPOBOAUT
JEHUTPALIMIO MUHEpaln3aTa, pa30aBisieT BOJIOW U OCTABIISET JI0 CIEAYIOLIETO 3aHITHS.
Iloozomoska obvexma Kk MuHepanusayuu.

[Tocne nomyyeHus o0bEKTa UCCIIEAOBAHUS IPOBECTH TLIATEIbHBIN HAPYKHBIH OCMOTp, ITPOBE-
puth pH cpenpl 00bekTa, U3MENBUNUTH €0 U NMOABEPrHYTH AalibHEHIIeMy HccieaoBanuio. Komu-
4eCcTBO 00BEKTa, KOTOpOoe OepeTcs Il pa3pylieHus], 3aBUCUT OT 00111eil Macchl 00beKTa uccie-
JIOBaHMsI, 00CTOATENBCTBA AeNa U Ipyrux ¢akropoB. Korja ykasaHusi OTCyTCTBYIOT, TO JJISl MC-
cienoBanus Oepyt 100 r oprana.
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[Tpu Manbix KoJIMYecTBaX 0OBEKTOB MOXKHO YIIOTPEOIATh A1l MUHEpaIU3alii TaKKe OCTaTKU
1ocje JUCTUUISIUY € BOJSHBIM MapoM. [Ipu 3ToM n30BITOK BOABI M3 00BEKTa YAAJSIOT OCTO-
POKHBIM BBIIAPUBAHUEM Ha BOJISIHOI OaHe.

Ecnu 00beKT KOHCEPBHPOBAH ATUIIOBBIM CIIUPTOM, TO €ro cinabo noamenaynBaoT 10% pactBo-
poM HaTpust kKapOoHaTa (JIJ1s pa3oKeHUs XJIOPUIOB MBIIIbSKA U PTYTH U T.1.), IOMEUIAI0T B
dapdhopoByro yanKy, CIUPT OTTOHAIOT HAa BOSHOM OaHe mpu Temmneparype He Bbime 500C.
Munepanuzayus 6U0006vbeKmMa CMeCbio CepHOU U A30MHOU KUCTIOM.

MeTtoa MUHEpanu3aluy CEPHOM M a30THOM KHCIOTaMH MIPUTOJCH Ul aHAJIN3a 00bEKTOB Ha
HaJIMYUe MOJaBISIONIET0 OOJBIIMHCTBA KATHOHOB, UMEIOIIUX TOKCUKOJIOTHUECKOE 3HaYCHHE.
Ponb cepHOM M a30THOM KUCIIOT 3aKJIFOYAETCs B OKMCIICHUHM OPTaHMYECKUX BelecTs. B Havane
MUHEpATU3aluU CepHas KUcaoTa 001a1aeT HU3KUM OKUCIUTEIbHBIM MTOTEHIIUAJIOM, HO, KaK BO-
JOOTHHUMAIOIIIEE BEIIECTBO, CIIOCOOCTBYET MOBHIIICHUIO TEMIIEPATYPhl KUTICHUS PEAKIIMOHHOM
CMECH U, TEM CaMbIM, ITOBBIIIAET OKUCIUTENIBHOE ACHCTBUE a30THON KUCIIOTBHI.

Ha nocnenyronmx ctaausix MUHEpaan3aluy cepHasi KUCIIO0Ta SIBJISIETCS OKUCIUTENIEM OpraHnye-
CKHX BEILIECTB.

Texnuxa munepanuzayuu OUOIO2ULECKO20 MAMEPUANLA CMECHLIO CEPHOLL U A30MHOU KUCIOM.
HN3mesibYeHHBINH 00BEKT HCCIEA0BAHUSA MOMemaT B K010y Kbeabaans emkoctbio 300—
350 mu1 ¥ 32JIMBAIOT CMEChHIO0, COCTOSIIEH U3 PABHBIX 00bEeMOB BO/Ibl, KOHIEHTPUPOBAHHBIX
CEepHOM M a30THOI KUCJ0T U3 pacuera 75 mJi cmecu Ha 100 r 6M0JI0rMYECKOTr0 MaTepUaJIa.
3aTeM K0JI0y C 00EKTOM 3aKPEIJISIIOT B IITATHBE TAKUM 00Pa30M, YTOOBI JIHO €€ HAXOIH-
JIOCh HAa paccTOsTHUM 1—2 ¢M 0T ac0ecToBOI CeTKN, U HAUMHAIOT 0CMoposcHo (BO U30exa-
HHe 00yrJIMBaHusl) HarpeBaTh. B nmponecce MuHepaJIn3anMu K coJep:;KMMOMY KOJI0bI BpeMs
0T BpeMeHH 100aBJISIIOT 0 KAIIAM a30THYI0 KHCJIOTY, PeryJInpysi BBeJleHHe ee TAKUM 00-
pa3oM, YTOOBI OHA 10 BO3MOKHOCTH IOJTHO PAcX0J0BAJIACh HA MUHEPAIM3ALMIO.

[lepBast cragust MUHEpaIU3aIMH 3aKII0YAeTCA B pa3pylIeHUnH (POPMEHHBIX AJIEMEHTOB U MPO-
JIOJDKAETCS TIPH YCIIOBUW HArpEeBaHUs TIPU HE OYEHB KUPHOM 00BekTe uccinempoBanus 30—40
MUHYT. O06 OKOHYaHMM NEPBOM CTaIMN MUHEPATIU3ALMHU CYJAT [0 OTCYTCTBUIO (DOPMEHHBIX dJle-
MEHTOB 00BEKTa (KyCOUKOB TKaHEH, OPraHOB).

[Tocne paspymeHust GopMeHHBIX 3TEMEHTOB KOJIOY ¢ 00BEKTOM HCCIEI0BaHMs OIYCKAalOT Ha ac-
OECTOBYIO CETKY M YCUJIMBAIOT HarpeBanue. [locTostHHO 106aBsist a30THYIO KuCIoTy (1:1), mpo-
JIOJDKAIOT MUHEPATU3ALHIO 10 TEX MOp, MOKa MoJydyeHHas: OeclBETHAs *KHJIKOCTb [IPU HarpeBa-
Huu B TeueHue 30 MuHyT 6€3 100aBIeHNs a30THON KUCIIOTHI U BBIJICIICHUH TSHKEIBIX OeNbIX Ma-
poB He OyneT 0oJbllle TeMHETh. B TakoM citydae onepanuio MUHEpaTU3aluil MOKHO CUMTATh
3aKOHYEHHOM.

Ha MuHepanu3anuio npu HEKUPHOM 00BEKTE HCCIIeJOBaHUS OOBIYHO 3aTpaunBaeTcs 6 - § yacoB
(mpu 100 r oObekTa).

Texnuxa munepanuzayuu OGUOIOSULECKO20 MAMEPUALA CMECHIO CEPHOLL, A30MHOU U XAOPHOU KUC-
aom

W3MenbueHHbIH OMoI0rHYecknii MaTepual noMemaroT B Kooy Keenpaans. 3anuBatoT 125 M
KOHIICHTPHUPOBAHHOM a30THOU KUCIOTHI 1 35 mit 57% pacTBopa xjopHoi KucioTel. Konby mo-
MEIAIOT Ha acOECTOBYIO CETKY U OCTOPOXKHO HArpeBaroT Ha c1a0OM IUIaMEHH JI0 pa3pyLICHHS
(OpPMEHHBIX DJIIEMEHTOB.

[Tpu cunbHOM BCIIEHWBAHWU MIPEKPAIIAIOT HArPEBaHKE U JOOABISIIOT Mo KarisaM (1—3 karuim)
M30aMUJIOBBIN CIUPT (IIEHOTaCUTEb).

ITo oxOHYaHNHM AECTPYKIIMHM HarpeBaHUE BPEMEHHO IIPEKPALIAIOT, IECTPYKTAT CJIErKa OXJIaXKa-
IOT U K OXJIAKIEHHOM KHJIKOCTH T10 KaIUIAM JTOOABIISIFOT 25 MJT KOHIIEHTPUPOBAHHOW CEPHOM
KHCJIOTBI, I10CJIE YETO HarPEBAHNUE YCUIIMBAIOT U MPOJ0JIKAIOT OKUCIIEHHE TP TEPUOJUYECKOM
00aBJICHUH KOHLIEHTPUPOBAHHON a30THOM KUCJIOTHI IO TEX MOp, IoKa 100aBIeHue OYepeHon
MOPLIMY a30THOM KUCJIOTBI HE CTAHET BBI3bIBATh SHEPTUYHOIO BCKUIAHUA. B aTOM citydae Harpe-
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BaHUe 0CIabfI0T U OKUCIICHUE 3aKaHYMBAIOT, 100aBIIsis €lle HEKOTOPOE BpeMs pa30aBIeHHYIO
a30THYIO KHCIIOTY (2:1).

OKOHUYaHHEM IpoIeccCa MUHEPAIN3ALUU CUUTAIOT OJJHOMOMEHTHOE IPOCBETICHUE KUIKOCTH.
ITo oxOHYaHNMM OKUCIIEHUS MUHEPATIU3aT HArpeBaloT ellie B TeueHue 5-10 MUHYT [uisl yaaneHus
M30bITKa XJIOPHOU KUCIIOTHI.

B koHIIe MUHEpanu3auuy NPOBOAIT KCAHTONPOTEHHOBYIO peakMio Ha HanboJiee TPYAHO OKHC-
JsieMble aMUHOKUCIIOTHI ((peHmIananuH, THpo3uH, Tpuntodan). Kamis oxnaxaennoro 1o 50—
700C MuHepanusara, pazdaBieHHas |—2 KamisiMu TUCTHIUIMPOBAHHON BOJbI, IPH 100ABICHUU
25% pacTBOpa aMMHaKa MOXKET OKPAIlIMBATHCSA JIUILb B CI1a00->KENTHIH 1IBET.

Ha munepanu3anuto 100 r 6M010ru4eckoro MaTepuania 3aTpauiBarOT OKOJIO 2 YacoB.

Jaiite orieHKy 000MM METOaM MUHEpaIU3aliui OM000bEeKTa U HATUIINTE XUMUYECKUE YpaBHe-
HUS, IPOTEKAIOLINE BO BPEMS OKMCIIEHUS! OPIraHUYECKUX BEILIECTB.

Yemanoenenue nanuuus oxucaiumeneti 6 munepanuzame

[Tocne oxnaxkaeHust MUHepain3ara |—?2 Kariu ero CMEIMBAOT ¢ HECKOJIbKUMHU KallIIMU JH-
CTHJITUPOBAHHOM BOIbL, K 1 Karie 3Toro pactsopa, HoMeuieHHo! B (happopoBylo Yaliky, J0-
OaBistoT 1 Karumo pactBopa nueHIIaMIHA B KOHIIGHTPUPOBAHHOK CepHOM Kuciore. B 001b-
[IMHCTBE CIy4aeB MPU 3TOM HaOII0aeTCsl MOSBICHHE CUHEr0 OKPAIIUBAHUS (HAMUIINTE YpaB-
HEHUS peakluii).

Yoanenue okucnumeneii us munepanuzama ¢opmansoecuonbimM cnocooom

OxJaxIeHHBI MUHEpAIN3aT (TIPH MOJIOKUTEITFHOM PE3yJIbTaTe PEAKINU C TUPEHIITIAMIHOM )
OCTOPOKHO, HEOOIBIIMMU MOPIUSAMH MEPEHOCAT U cTakaH eMKocThio 100 M1, B KOTOPBIN IIpe-
BapuTenbHO HamuTo 10 - 15 M nuctuimupoBanHoi Bojsl. [loce nepeHecenust B cTakaH BCEro
MUHepanu3ara Koyuly omnoiackuBaroT 10—15 M IUCTUILTUPOBAHHOM BOJIBI, KOTOPYIO CIMBAIOT B
TOT K€ CTaKaH. 3aTeM HCCIIelyeMblii MUHEPAIN3aT HarpeBaroT 10 KUIIEHUS U K HarpeTou »Kui-
KOCTH ocmopodcHo 1o KarusM (1—2 karn) go6asistor GpopmannH. MokeT HaOJIroaaThCs BhI-
JIeJIEHNE Ta3000pa3HbIX BELIECTB, OKPAIlIEHHBIX B OpaHKeBbIi 11BET. [locie npekpaiieHus Bbljie-
JIEHUS Ta30B XKHUJIKOCTh HArPEBAIOT B T€UEHUE | - 2 MUHYT U UCHBITHIBAIOT HA HAJTMYNE OKUCIIN-
Tenel peakiuen ¢ AupeHUIaMUHOM.

Ecnu peakiust nosnoxxuTenbHasi, BHOBb 100aBIsI0T 1—2 karum ¢popMaliHa U HarpeBaroT /10 TeX
1op, MOKa peakius ¢ 1u(HEeHNIaMIHOM B CEPHOM KUCIIOTE HE MEPECTAHET AaBaTh MOJIOKUTEIb-
HOTO pe3yJIbTaTa.

Hanucath ypaBHeHHe peakliuii, OTpa)KaoLMX CYIIHOCTb MPOLIecca AEHUTpaluK (pOpMaTuHOM.
[To oxOHYaHMU IEHUTPALMH KHUJIKOCTb IPOJOJIKAIOT HarpeBaTh HECKOJIbKO MUHYT (0KOJIO 5) 10
ynanenust n30eiTka popmanuna (1o 3amnaxy). s 3Toit menu MoxHO 100aBUTh Takke 1—2 kar-
JIM IEPTUAPOIIS ¥ HArpeTh CMECh Y TaJIEHUE OKUCIIOB a30Ta U3 MUHEpaIn3aTa JaHHBIM CIIOCOOOM
TpeOyeT BCEro HECKOJIbKO MUHYT.

Yoanenue oxucnumeneii uz munepanuzama cyivghumnsim cnocobom

OxnaxJeHHbII MUHEPAIN3AT BIMBAIOT B XUMHUYECKHI cTakaH ¢ 50 MJ1 BOJbI, HATPEBAIOT JI0
1100C, B cMech BHOCAT npu noMernBanuu 10% pactBop Hatpus cynbguta. (O0s3aTebHO MPO-
BEPSATHh peaklUIMU ¢ AUPEHUITIAMUHOM B CEPHOM KHCIOTE HA HAJTMYUE OKUCIUTENEH).

Ha nenutpanuro TakuMm cioco6om Tpedyercs S - 15 munyt 1 okoso 10 r HaTpus cynbdura. 13-
OBITOK CEpHUCTOTO aHTHIPUA YAAJIUTh HArPpEeBaHUEM U J00aBICHHUEM K KUAKOCTH 5-10 kanensb
HNEPTUAPOIIS.

Hanucatb ypaBHeHHs peakluii, MPOTEKAIOMIMX IpU CYIb(GUTHOM METO/IE JCHUTPAIUH.
Yoanenue oxucaumeneii uz munepanuzama moueguHol

Munepanu3zat HarpeBatoT 10 135-1450C u HeOOIBIIMMU MOPLUUSMHU IPYU TOMEITUBAHUU BHOCST
MOYEBHHY, n30eras u30bITKa ee.

Ha nporecc nenutpaiuu ¢ MoueBHHON TpeOyercs 3-5 MUHYT U 0kos1o 3 T MoueBUHBI. Hempope-
arupoBaBIllas MOYEBHMHA IIPH JaJbHENILIEM HATPEBAHUU C KUAKOCTHIO, COAEPIKALLEN CEPHYIO
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KHCJIOTY, JICTKO OMBUIACTCA C O6p330BaHI/IeM YTJICKUCIIOro ra3a u cynb(baTa amMonus. OxkoHYa-
HUC NCHUTpPALIMN YCTAaHABJIMBACTCA, KaK OITMCAHO BBIIIC.

IToaroroBka MuHepaJIM3aTa K HCCJIEJOBAHUIO

[Tony4yeHHyto 1ociie MUHEpAIU3aUK U IEHUTPALMU XKHUJIKOCTh Pa30aBIsAIOT BOAOH 10 0ObeMa
180 mi.

Ecnu npu aToM o0pasyercs ocajok, Aake HE3HAYUTEIbHbIH, TO XKHUJIKOCTh HAarpeBatoT U OCTaB-
Js1r0T Ha 1 cyTKu. 3aTeM MUHepan3at pa30aBisioT Bo1oi 10 oobema 200 MiI 1 HCCIeayoT Ha
METaJIJIbl, KaK OIIMCAHO HIKE.

CYMMY OTJIEJIbHBIX, HanOoJIee XapaKTePHBIX U HaNOOJIee YyBCTBUTEIBHBIX PEAKLIUi OOHApYXKe-
HUS COCUHEHUM MBIIIbSIKA U META/UIOB, UMEIOIIHUX TOKCHUKOJOTUYECKOE 3HAYCHHUE.

Jis npoGHOTO aHamM3a sIOBUTHIX KATHOHOB M30paHbl HanboJiee YyBCTBUTEIbHBIC U crieln(puy-
HbIE aHAJIMTUYECKUE peakMU. J0Ka3aTeIbHOCTh U HAIEKHOCTh 3TUX PEAKLUI TOCTUTaeTCs
NpUMEHEHHEM He OJTHOM, a, TI0 MEHBIIIEH Mepe, IBYX Peakluii — OCHOBHOM (Crienn(uIHON) 1
JIOTIOJIHUTEIBHOM (IoaTBepxkaatonieit). [IpuMenenne JomoIHUTEIbHBIX PEaKUi TPOU3BOIUTCS
1I0CJI€ TOr0, KaK OCHOBHBIE pEaKLUU Jallid OJIOKUTENbHbBIN pe3ynbTar.

B npoGHOM MeTosie aHanmm3a KCI0JIb3YIOTCS ONPEAETICHHbIE IPUEMBI 111 YCTPAaHEHHSI Melllato-
LIETO BJIUSHUSA TOCTOPOHHUX IEMEHTOB: MACKUPOBAaHNE NOHOB, PEAKIIUK OKUCIICHHUS-
BOCCTAHOBJICHMSI U T.J., @ TAK)KE HIMPOKO UCIIONB3YIOTCS CEIEKTUBHAS SKCTPAKIMS C IIOCIELY-
IOLLEH perKCTPAKIUEHN pa3IMYHbIMU OPTaHUYECKUMH PEAKTHBAMH I10CJIE TIEPEBEICHUS KaTUOHA
B TO WJIM MHOE COEIMHEHNE, U B KoMIuleKkce. Cpeain KaueCTBEHHBIX peakifii 60Ib110e MECTO
OTBEJIEHO MUKPOKPUCTAJUIOCKOIIMYECKUM peakLUsaM, KaKk HanboJiee UyBCTBUTENIbHbIM, CIIELIU-
(UYHBIM U 10Ka3aTEIbHBIM.

B ocHOBY MeTO/10B KOJIMYECTBEHHOT'O OINPEAEICHUS 3JIEMEHTOB 10JIOKEHBI T€ KE pEaKluu, Me-
TOJIUKHU Y IIPUEMBI, UTO JIs KAYECTBEHHOT'O OOHAPYKEHHUSL.

CauHen 1 6apuil BBINMAJAIOT U3 MUHEpaIU3aTa B 0Ca10K B BUJIE Cyb(paToB. OcaqoK, BbIACIEH-
HBII U3 MUHEpaiau3aTa GuiIbTpoBaHUuEeM, IpoMbIBatoT 15-20 mit 0,2 H pacTBOpa CEpHOM KMCIIOTHI,
10 mu1 Bozbl, 00pabaThIBAIOT KUIISIIUM PACTBOPOM aMMOHMS atieraTa (IIpy 3HAaUUTEIbHOM 0Cajl-
Ke — 3 pa3a 1o 5 M1, Ipu He3HAYUTEIbHOM — 1-2 MiT).

CBuHel IIpH 3TOM pacTBoOpsieTcsi, 0apHil OcTaeTcs B OCAJIKE.

1. KayecTBeHHOE 0O0HApYKeHHE HOHA CBHHIIA.

Boigenenue cBuHIIA B BUJI€ AUTU30HATA.

K 0,5 mn munepanusara 106asistoT 1 mi 10% pacTBopa rupoKCHiIaMiuHa COTHOKHUCIIOTO,
ycranaBnuBaloT pH 7,5 ¢ momompio 10% pactBopa ammuaka, 100aBisitoT 5 mMit XJiopodgopma u
no karisM 0.01% pacTBop AMTH30HA B XJIOpOodopMeE.

[Ipu Hanuuuu MOHA CBUHIIA XJIOPOGOPMHBIN CIIOU TpUOOpETaeT MyprnypHO-KpPaCHOE OKpalllnBa-
HUE.

Hanummure ypaBHEHHE peakIuH.

OKCTpaKIMIO CBUHIA TUTU30HATA IPOU3BOIAT XJIOPO(POPMOM MPU SHEPTUUHOM B30ANTHIBAHUU B
teyeHue 30 cexyHa. XnopodopMHbIH CIIO OTAENAIOT, CBUHIA TUTU30HAT pa3pylIatoT, IPOMbI-
Bas €ro B TeueHue | MUHYTHI | H pacTBOPOM a30THOM KUCIIOTHI.

Hanummre xumMu3m peakiiuy pa3pylieHus CBUHLA AUTU30HATA.

BopHblif ci10#t OTAEHSIOT U yCpeHIOT Jo0aBieHueM | H pacTBopa HaTpus ruapokcuaa 1o pH
5,0 (1o yHUBEpCaTbHOMY UHAUKATOPY), AEIAT Ha 4 4aCTH, C KOTOPBIMU IPOBOJST CIIEAYIOIIHE
peaxkuu.

1. Peakuus nonydenus cBuHUa cyibduaa. K yactu noimydeHHOro pactBopa, HOMEUIEHHOIO Na
NPEIMETHOE CTEKJIO, J00ABIISAIOT HECKOIBKO Kamellb BOJIbI, HACKIILIEHHON CEPOBOIOPOIOM, IPU
HaJIMYUU MOHA CBUHIIA HAOII0AA€TCs MOSIBJICHUE YEPHOTO OKpAIIMBaHUsI UM YEPHOTO OCaJIKa.
HanucaTes ypaBHEHMsI peakLuu.
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2. Peaknus obpa3oBaHus cBUHLA cynbdara. K yactu pacTBopa, NOMEIEHHOrO Ha MPEMETHOE
CTEKJIO, 100aBJIAIOT HECKOIBbKO (3—35) kanenb 10% pacTBopa CEpHOI KUCIOTHL; IPU HATUYUN
MOHA CBHMHILIA NOSABIISETCA O€sbli 0caloK MM Oenas MyTh, YBEIMYMBAIOIIASCS PH 100aBIEHUU
JIBOMHOTO 00bE€Ma 3TUIIOBOTO CIIHPTA.

Hanucatb ypaBHEHMs peakiiu

[Tonmy4eHHBIH 0caoOK pacTBOPSETCS MpH J00aBIeHUH K HeMy 1o KarwisiM 10% pacTBopa HaTpus
THJIPOKCUA WK HACHIILIEHHOI'O pacTBOpa HaTpus aleraTa.

3. Peaknust oOpa3oBaHus CBUHIIA XpoMaTa. YacTh MUHEpaiu3aTa, MOMEIIEHHOTO Ha MPEIMETHOE
CTEKJIO € IIOJUI0’KEHHBIM T0J] HEro KyckoM Oenoit Oymaru, cmemnBaroT ¢ 10% pacTBopom Kanus
XPOMOBOKHCIIOTO WJIM ABYXPOMOBOKHCIIOTO; IPY HAJTMYMU HOHA CBUHIA 00pa3yeTcs KEATHII
0CaJIOK CBUHIIA XpOMAaTa, paCTBOPUMBIN B paCTBOPE HATPUs THIPOKCHUIA.

Hanucare ypaBHEHUS peakuuu

4. MukpokpucTananueckue peakiuyu. OCTaBIIyIOCs 4acTh BOJHOIO pacTBOPA PAaCHpeessioT Ha
2 MpeIMETHBIX CTEKJIA M KHUJIKOCTh YIIapUBAIOT AOCYXa MPH OCTOPOKHOM HarpeBaHWU Ha Ijia-
MEHH T'OPEJIKH.

a) Peakius momydenus 1BoitHOM conu 1ie3ust U cBuHIA. K cyxomy octatky go6aBustor 1—2
KaIUIM XJIOPUCTOBOJOPOHOM KUCIOThI (1 M pacTBOp) M HECKOJIBKO KPUCTAIUIOB Kallus HoaucTo-
ro, IOCJIe paCTBOPEHUS OCajJKa Ty/1a k€ BHOCAT 1—2 KpucTajuia 1ue3us xjuopuja, yepes 10-15
MHUHYT [IPY HAIMYUK CBUHIIA HAOJIIOJA0T UT0JIbYaThle KPUCTAIUIBI XKENTO-3€JICHOT0 1IBETA, CO-
OpaHHBIE B C(HEPOHIBL.

Hanummre ypaBHeHUs peakliuu U 3apucyiite (PopMbl MUKPOKPUCTAIIIOB.

0) Peaxmust mosryueHust Kajusi, MEIM ¥ CBHHIIA TEKCAaHUTPHTA.

Octarok cMemmBaroT ¢ 1-2 KarsiMy HachIILEHHOT'O pacTBOPA ME/M alleTaTa U OCTOPOKHO BbI-
[apuBaroT JI0CYyXa, 3aT€M PAcTBOPSIIOT ero B 2-3 kamsix 30% pacTBopa yKCYCHOM KUCIIOTHI, B
HOJIy4EHHBIH PacTBOP BHOCSAT HECKOJIBKO KPUCTAJUIMKOB KaJHsl @30THOKUCIIOTO: ITPU HAIMYUU
MOHOB CBHUHIIA Yepe3 5-10 MUHYT MOSBISIOTCS XapaKTepHbIE KPUCTAUIBI B (hopMe KyOOB YepHO-
r'0 WJIN KOPUYHEBOTO L[BETA.

2. KauecTBeHHOe 00Hapy keHHe MOHA Dapusi.

K onHol Karute uccienyeMoro MuHepain3ara, IOMEICHHON Ha IPEeMETHOE CTEKIIO, J0OaBISAIOT
1 ka0 2 M pacTBOpa cepHOM KMCIOTHI M OCTABJIAIOT Ha HEKOTOpoe BpeMs. Bony u3 peakuu-
OHHOM cMecH yansaoT GUIbTPOBAIbHOM OyMaroil, ocajok pa3aessatoT Ha 2 4acTH, MOJIBEPratoT
JabHEHIIEMY UCCIEA0BAHUIO.

1. Peakmust nepekpuctauinzanuu 0apus cynbdara.

K wactu ocanka Ha mpeIMETHOM CTEKJIE JOOABISIOT 1-2 Kariu KOHIEHTPUPOBAHHOM CEPHOI
KHCJIOTBI, CMECh HarpeBaIOT Ha IJIaMEHH FOPEJIKHU JI0 MOSBJIEHUS OeNbIX apoB U 3aTEM €lIC B
tedenue | munyThl. [Ipy mociemyronem oXIaKICHAN Kaluli 00pa3yeTcs KpHCTATHIECKUI
0CaJIOK, UMEIOIIUI NPH pacCMaTPUBAHUH [10JT MUKPOCKOIIOM BH/I IIJIACTUHOK U CPOCTKOB U3 HUX
B BUJIC MEITKUX KOCBHIX KPECTOB.

3apucoBaTh (OpMy KpUCTAILIOB.

2. Peakuus nepeBenenus 6apus cynbdara B 6apus ionat. YacTe ocajika Ha IUIATHHOBOM MPOBO-
JIOKE BHOCAT Ha HECKOJIBKO CEKYH/]I B HECKOJIbKO Kanelsb 10% pacTBopa XJIOpUCTOBOIOPOTHON
KHCJIOTHI, IOMENIEHHOM Ha TPEIMETHOE CTEKIIO, 3aTeM — B IIaMs ropeiku. [logoOHbIe onepannn
HOBTOPUTH 2-3 paza. [Ipu Hammuuu Gapust miIams TOpesiki OKpaIiuBaeTcs B 3eJ¢HbIH 1BeT. K
MOJIYYeHHOMY Ha TIPEIMETHOM CTEKJIe pacTBOpY Oapwust xyopuaa qo0asisroT 2 karum 10% pac-
TBOpA KaJlus Hojara: npu HaJTMYMU MOHA Oapusl BBINAAAET XapaKTePHbII MUKPOKpUCTAIINYE-
CKHI 0caJioK Homara Gapws.

Hanwucare ypaBHeHuUs peakiiuu. 3apucoBaTh GOpMYy KpUCTAIIOB.

3. KayecTBeHHOE 00HApY:KeHHEe HOHA MApraHIAa.

dopma A Crpanuna 52 u3 76



MHUHHCTEPCTBO HAYKH M BbICIIEro obpa3oBaHus PO

o . Dopma
Y IIBSAHOBCKUH roCy1apCTBEHHBII YHUBEPCUTET

@ - PaGouast nporpamMma JIUCLHUITIIMHbI

1. Peakiusa okucienusa mapradiia kanus nepitonarom. K 1 mu uccnenyemoro MuHepanusara J10-
0aBISIOT 4 MJI BOJIBL, | MJI HACBIIIEHHOTO PAcTBOpa OAHO3aMeIeHHOro HaTpus (ocdara, 0,2 T
KaJIis IeproaaTa U HarpeBaroT Ha KUIISIICH BOASIHON OaHe B TeueHue 20 MUHYT.

[Tpu Hamu4My MOHA MapraHia HabII0IAeTCsl pO30Basi WIIM KPacHO-(proseToBast OKpacka pacTBO-
pa.

Hanmcars ypaBHEHHUs peakuuu.

2. Peakuus okuciaeHus Maprania aMmmMoHus nepcyibgatoM. K 1 Mt uccneayeMmoro MuHepanusa-
Ta B MPOOHpPKE JOOABISAIOT 4 MJI BOJIBI, | MJI HACHIIIEHHOT'O PAacTBOPA OJHO3aMELICHHOTO HATPHUs
docdara u HarpeBaroT 5-6 MUHYT. 3aTeM B ropsurii pacTBop A00aBistoT Kamio 10% pactBopa
cepebpa a3oTHOKHCIOr0, 0,5 T aMMOHUS nepcynbdara 1 BHOBb HarPEBaIOT JI0 MOJIHOTO MPeKpa-
[ICHUS BBIJCJICHUS Ty3bIPHKOB Ta3a.

[Tpu Hamu4My MOHA MapraHia HabII0IAeTCsl pO30Basi MIIM KPacHO-(proseToBast OKpacka pacTBO-
pa.

HanucaTh ypaBHeHMsI peakLuu.

4. KayecTBeHHOe O0OHapy’KeHHe HOHA XPOMaA.

1. Peaknus ¢ qudpenmnkap6azunom (ocHoBHas peakuus). K 1 M ncciegyemMoro MuHepanu3arta
nobasmstoT 4 M Bogel, 1 kammo 10% pactBopa cepebpa HuTpara, 0,5 r aMmMoHus nepeynbdara
u HarpeBaioT 20 MUHYT Ha KUTIALICH BoasiHOM Oane. [Ipu sToM HabI0gaeTcsl OKUCIEHUE XpoMa
OT TpeX- JI0 IIECTUBATICHTHOTO, KUJKOCTh MPHOOPETALT JKEATYIO OKPACKY. 3aTeM K KUIKOCTH
n00aBISAIOT | MJT HACKIIIIEHHOTO PpacTBOPa OJTHO3aMeIIeHHOTO HaTpus (ocdara, o karusim 10%
pactBop Kanus ruapokcuaa 1o pH=1,7 u 0,1 ma pactBopa audenunkapdbasua: npu HATMIUH
XpOoMa MOSBIISIETCS OKPAIIMBAHNE OT CBETIO-PO30BOTO JI0 KPACHO-(PHOIETOBOTO.

Hanucath ypaBHEHHS XUMHUYECKHUX PEAKIIHIA.

2. Peakuust 00pa3oBaHusl HAAXPOMOBBIX KUCIOT (JIOMOIHUTENIbHAS).

K 5 mn uccnenyemoro MmuHepanu3zata B mpoOupke 106aBisroT no karwisim 30% pacTBop HaTpus
ruapokcuaa 1o pH=7, 1 xammo 10% pactBopa cepedpa azoTHOKHUCIOTO, 0,5 T aMMOHUS TIEp-
cyibdara, peaKIIMOHHYIO CMECh HarpeBaroT Ha KUIsIel BoAsHOM OaHe 20 MUHYT, OXJIaX/akoT,
J00aBIISIIOT | MJT HACKHIIIIEHHOTO pacTBOpa oHo3aMeleHHoro Hatpus docdara. [Tpu pH=1,7 no-
6aBistoT 3TMITaneTat Ao cios 0,5 oM, 2-3 karum 25% pacTBopa nepekucu Boopoa, CoAepKu-
Mo€ MPOOUPKHU BCTPAXUBAIOT: IPU HAJTMUUU XPOMa CIOH OPraHMYECKOT0 pacTBOPUTENSI IPHUOO-
peTaeT roiay0yro WM UHTEHCUBHO CHHIOIO OKPACKY.

5. KauecTBeHHOe 00Hapy keHHe HOHA cepedpa.

1. Peakiuu oOpa3oBaHus cepedpa AUTU30HATA (OCHOBHAS PEAKIIHs).

B nenutenbHyt0 BOPOHKY NOMELIAIOT 5 MJI HCCIEAYEMOT0 MUHEpalln3arta, J00aBIsIIoT 5 MII XJ10-
pocdopma u no karsim 0,01% pacTBop AUTH30HA B XJI0pO(hOopMe — MPH BCTPSIXUBAHUU MOSBIIS-
€TCsl 30JI0THUCTO-KEITOE OKPALIUBAHUE XJIOPOPOPMHOIO CIIOS.

B ciiyuae coxpaHeHus 3eeHoi 0Kpacku XJI0po(OPMHOIO CIIOsl €r0 OTAEISIOT, poMbiBatoT 0,1%
pacTBOPOM aMMOHMSI THAPOKCUAA (U1 yaadeHusl U30bITKa AUTU30HA), ITOCII€ YETO BO3ZMOXKHO
MOSIBJICHUE 30JIOTUCTO-XKEITOr0 OKpaIuBaHus. [10x0ocyto oKpacky modcem 0ames pmymu Oumu-
3onam!

Jnis otmnums cepedpa AUTU30HATA OT PTYTH IUTH30HATA OKPAILIEHHBIN XJIOpO(POPMHBIH Ci10i
00pabaThIBalOT MpU YIHEPrUUHOM BeTpsixuBaHuu 5 mut 0,5 M pacTBopa XJI0pHUCTOBOAOPOTHOM
kucinoTsl. Cepebpa TUTH30HAT B 3THX YCIOBUSAX Pa3pylIaeTcs, U 30J0TUCTO-KENITasi OKpacka
XJIOPO(OPMHOTO CJI0S IEPEXOTUT B 3EJICHYIO.

Hanwucares ypaBHEeHUs peakuuu.

2. Peaknust o6pazoBanus cepedpa xyopuaa (JOMOTHUTEIbHAS).

K 5 mi1 uccnegyemoro munepanuzata no6asistor 0,05—0,5 r vHarpus xinopuaa. [Ipu Hanuuuu
noHa cepelpa oOpa3yeTcst OeIbIii 0CaIOK UITH MYTh.

KnakocTs HarpeBarT 10 KUIEHMS, JAIOT OCAAKY CKOAryJIupoBaTh, OTAEIAIOT, IPOMBIBAIOT €T0
OJIVH pa3 BoJio# u pacTtBopsitoT B 0,5 — 2,5 M1 25% pacTBopa aMMOHHS THIPOKCH/IA.
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Hanucatp ypaBHeHUsI peakLUu.

AMMUa4HbIi PaCTBOP UCCIEAYIOT CAEAYIOIIUMHU PEAKLIUSAMMU:

a) Karuio pacTBopa MOMENIA0T Ha MPEIMETHOE CTEKJI0, 3aKPhIBAIOT CBEPXY YACOBBIM CTEKJIOM U
Karie 1alT MeAJIeHHO (0e3 HarpeBaHus) ucnaputbes. [Ipu Hammauu cepedpa MOsIBISIFOTCS MeJI-
KM€ MPO3payHble KPUCTAJUIBI B BUI€ KYOOB, OKTa3/IpOB U YETHIPEXYTOJIbHUKOB.

Kpucraisl 3apucoBars.

0) KaIuIio UCCIIETyeMOT0 pacTBOPa BHIIAPUBAIOT, HA CYXOW OCTATOK HAHOCAT MO | Karuie Hackl-
LIEHHBIX PACTBOPOB THOMOYEBUHBI U TUKPUHOBOM KUCIOTHL. [Ipu Hanmuuu cepedpa nosiBiIsitoTCS
JKEJIThIe UTOJIbYAThIE KPUCTAJUIBI U CPOCTKH U3 HUX B BUJE PO3ETOK.

B) 2—3 KaIulM MOJIy4€HHOT'O aMMHAa4yHOI0 pacTBOPA BhINAPUBAIOT HA IIPEAMETHOM CTEKJIE J10
MOJIHOTO yAajieHus: ammuaka. C MpOTHUBOIOIOKHBIX KOHIIOB UCCIEAYEMOM Karlld MOIBOAST
KaIUTH PacTBOpA 30JI0TOXJIOPUCTOBOIOPOIHOM KUCIOTHI M PyOUIUs XI0puaa (B KOHLIIEHTPUPO-
BaHHOM XJIOPUCTOBOAOPOAHOMN KuciaoTe). O6pa3yroTcs Mpu3MaTHudecKue KpUCTaIbl TEMHO-
KpPacHOTO LIBETA U CPOCTKH U3 HUX.

6. KauyecTBeHHOEe 0O0HApY:KeHHEe HOHA MeIH

1. Peakmust oOpa3oBaHust MEIU TUATHINMTHOKapOamMuHara. [ kadecTBeHHOTO 0OHAPYKEHHS
Meau OepyT 5 mu munepanusara, pH nosoast no pH 3 mo yHuBepcansHOMY UHIUKATOPY, BCTPSI-
XHUBAIOT € 5 MJI XJIOpO(hOPMHOTO pacTBOpa CBHHIIA NUATHIAUTHOKapOamMuHara. [Ipu Hammanm
Meau XJI0pO(OPMHBIH CIIONM OKpAIIMBAETCS OT KEJITOTO 10 KOPUYHEBOTO IIBETA.

2. Peakuust oOpa3oBaHusi MEIM U IUHKA TeTpapogaHoMepkypuaTa. K vactu uccnenyemoro Mu-
Hepanu3arta 100aBisoT 0,2 T IUHKA cylb(]ara U HECKOJIBKO Karelb pacTBOpa aMMOHUS TETpa-
poraHoMepKypuara. B mpucyTCTBUM MeIU 0CaZ0K OKpPAIIMBAETCS B PO30BATO-JIUIIOBBIN I[BET.
Hanucatb ypaBHeHHs peaklUu.

3. Peakuus obpa3zoBaHus Menu U Kaamus gpeppouranuia. K yactu uccinenyemMoro MuHepanusaTa
nobasmstotT 10 kamens 2% pacTtBopa kaaMus xyopuaa u 1—2 xammu 5% pactBopa kanus gpeppo-
nuanuaa. [lpu Hanuuum Menu oca oK OKpalIMBaeTCs B JIMJIOBBIM 1IBET.

Hanucath ypaBHeHHs peakluu.

4. Peakuust oOpa3zoBaHus MUPUIUHPOIAHOBOTO KOMITIEKca Meau. K yacTu ucciaeayeMoro MuHe-
panu3aTa J00aBIIAOT 1O KaraM (1—2 Mi1) TUpUANHPOAAHOBBIN PEAKTHB JI0 MOTYyYEHHS OcajKa
i MmyTtd, 1 mit xiopodopma. [pu Hanmunu Meau XJ10poOPMHBEII ClIo TPHOOpETaET U3y-
MpPYZAHO-3€JIEHYIO OKPACKY.

Hanucats ypaBHeHMsI peakluu.

7. KauecTBeHHOE 00HapyKeHHEe HOHA KaJAMMUS.

1. Peakius oO6pazoBanus kaaMust cyinbhuaa (OCHOBHAS peaKIlus).

K 1 M1 uccrnegyemoro MuHepanusata 100aBisoT o KamwisiM 10% pacTBop HaTpus THIPOKCUIA
1o pH 5 (o yHuBepcaibHOMY UHIUKATOPY) U 3—4 KaIu CBEXKETPUTOTOBIEHHOTO HATPHS
cynbduna. O6pazyeTcs 0CaJoK UM MYTh XKEITOr0 IIBETa.

Hanucatb ypaBHeHUsI peakLUu.

2. Peaxmust o6pa3oBaHus kaaMus ¢peppoluanuia (OCHOBHAS PEAKIINs).

K 1 mut ucciieryeMoro MuHepaiu3aTa 100aBIIsSIOT pacTBOP Kayms ruapokcuaa 10 pH 5 u 2—3
KaIuIi Kajaus (eppoliaHuia: HabIo1aeTcs 0cafoK WM MyTh O€JI0ro IBeTa.

Hanucatb ypaBHeHUsI peakLUu.

3. MUKpPOKpPUCTAJUIOCKONINYECKAs Peaklys C MUPUINHOM U Kajusi OpOMUIOM (IOMOTHUTEIbHAS
peaxmus).

2—3 Kareib UCCIIEAYeMOr0o MUHEpalln3aTa BHIIApUBAIOT HAa IPEAMETHOM CTEKJIE, Ha CYyXOH
OCTaTOK HAHOCST Karuto 5% pacTBopa Kaius OpoMH/Ia U KaruTio MUPUIHA: 00pa3yroTcs Oec-
[[BETHBIE MPU3MATUYECKHE KPUCTAIIBI U CPOCTKU M3 HUX B BUJE C(HEPOUIOB.

@opMBI KPHUCTAIUIOB 3apUCOBATH.

8. KauecTBeHHOE 00HapysKeHHe HOHA BUCMYTA.
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1. Peakius ¢ OKCUXWHOJIMHOM B MPUCYTCTBUU Kalus Hoauaa (ocHoBHas peakmus). K 10 mur uc-
ciemyemoro MuHepanu3sara 100aBisroT 20—30 kanenb 20% pacTBopa HaTpus THOCYIb(daTa 10
00pa3oBaHMs ¥ UCYE3HOBEHHS (PHOJIETOBOIO OKpalIMBaHus, 3aTeM n00aBistor 10 kanenb Kanus-
HATpHs TapTpaTa U U30BITOK KPUCTAILTMYECKOTO Kl HOoIuAa 10 00pa3oBaHUs KEJITOTO WK
OpaHXeBOT'0 OKpalllMBaHUA Kalus HonsucMyrtara. JlanpHeiiiee 1o0aBieHne HECKOJIBKUX Karelb
2% pacTBOpa OKCUXHMHOJIMHA B 5% pacTBOpE XJIOPUCTOBOAOPOIHON KMCIOTHI IPUBOAUT K 00pa-
30BaHUIO PKOTO OPAHKEBO-KPACHOTO 0CaJIKa OKCUXMHOJIMHOBOTO KOMILJIEKCA BUCMYTa HOUa.
K peakimonnoit cmecu no0aBisior 1 M cMecu aneToHna u amuanerara (1:1), mpu BcTpsxuBa-
HUU PacTBOPa 0CAIOK PaCTBOPSAETCS B OPraHMUECKOM PAaCTBOPUTEIE, OKpAIIMBas MOCIEAHHUMN OT
KENTOro 10 MaJMHOBOTO LIBETA.

2. Peakuus ¢ ne3us XJIOpUIOM U Kajusl HOauA0M (JIOMOoIHUTENbHas peakius). Heckonbko ka-
Helb UCCIIelyeMOr0 MUHEpaIn3aTa BEIIapUBAIOT Ha MPEIMETHOM CTEKJIE JJ0CyXa, 3aTEM OCTaTOK
pPacTBOPSIOT B OJIHOM Karlie pacTBOpa HATpUsI-KaJIUs TapTpaTa, JoOABISIOT OJIHY KAl KOH-
LEHTPUPOBAHHOM XJIOPUCTOBOIOPOTHON KUCIIOTHI X HEOOJIBIION KPUCTAIUT LIE3Us XJIOPHIA; TIPH
00aBJICHUH HECKOJIBKUX KPUCTAIIIOB KaIHsl HOAMIa 00pa3yloTCs OKpallleHHbIE B OPAHKEBBIi
[[BET KPUCTAJUTBI B BUIC MHOTOYTOJIbHUKOB.

3. Peakuus ¢ THOMOYEBHHOM (JomoIHUTENbHAS peakuus). K 1 M uccnenyemoro MuHepanusara
no6asisttor 0,5 MJT HACBIIIIEHHOTO BOJAHOTO PacTBOpa THOMOYEBHHEI. B mpucyTcTBUHM BHCMYyTa
oOpa3zyercs KENTOe OKpaIIBaHHe.

Hanmcares ypaBHEHUE pEaKIi.

9. KauyecTBeHHOe O0OHApy’KeHHe HOHA IIHHKA.

1. Peakius oOpa3oBaHusi AMTU30HATA ITMHKA (TTpeaBapuTenbHas peakius}. K 0,5 miu uccnenye-
MOTro MUHepaiu3ata 100aBistoT 0,5 M1 HACBIIIIEHHOT'O PAcTBOPa THOMOYEBUHBI UITH 2 KaIlIu
HACBIIICHHOT'O PacTBOpa HATpHs THOCYIb(aTa, ycTanaBimBaT pH 4,5 — 5,0, nobasisiroT 1
anerataoro o0ydepa (pH 5), 2 xkarum 0,01% pactBopa auTH30HA B XJ10podopme U 1 Mt xs0po-
¢dopma. CMech SJHEPTUYHO B30ANTHIBAIOT, IPU HATMYMH LIMHKA XJIOPO(OPMHBIH c10il mprodpe-
TaeT OKpalIMBaHUE OT PO30BOTO JI0 KPACHO-(HOJIETOBOTO.

Hanmcars ypaBHEHUE pEaKIi.

2. Peakuust o6pazoBaHus IMHKA CyIbGuaa (OCHOBHAS PEAKITHS).

K 1 M uccnemyemoro MuHepain3aTa Wi peakcrpakta 700aBisatoT 10% pacTBop Kaaust THAPOK-
cuzaa no co3ganus pH 5 (o yHuBepcanbHOMY HHIUKATOPY), 3-4 KaIlIk CBEKEMPUTOTOBIEHHOTO
pactBopa Hatpus cynbpuaa. Obpazyercs ocagok OEI0To 1IBETA U MYTh.

Hanucath ypaBHeHHs peaklUu.

3. Peakmus ob6pazoBanus uHKa Gepporumanuga (ocHoBHas peakiun). K 1 M uccienyemoro
MUHEpaTu3aTa Win pedKkcTpakTa 100aBistoT 10% pacTBop kKamus TUAPOKCHIA 10 co3nanus pH
5, 3-4 xarum pactBopa kayms peppormanuaa. Odpaszyercst 0caJloK Ui MyTh OEIIOro IBETA.
Hanucath ypaBHEeHHE peakIuu.

4. Peakiust 00pa3oBaHus IUHKA TETPapolaHOMEpPKypHaTa (OCHOBHAs peaKIIys).

3-4 KaruM KcciIelyeMOoro MUHEpaan3aTa Ui PeIKCTPaKTa MOMEIIAI0T Ha MTPEIMETHOE CTEKIIO U
BBITIApUBAIOT focyxa. OcTaTok pacTBopsroT B Karie 10% pacTBopa YKCYCHOW KHCIIOTHI U J10-
OaBJISIOT KAaIUTIO pacCTBOpPA aMMOHHUS TETpapoJaHOMEPKypHaTa.

Yepes HECKOJIKO MHHYT TIOJT MUKPOCKOIIOM B IPUCYTCTBHUH IIMHKA HAOIOIAIOT XapaKTEePHbIC
CPOCTKHU KPUCTAIIJIOB B BHJIE JICHIPUTOB.

Hanmcath ypaBHEHHE peakIy U 3aprUcOBaTh GOPMY MHKPOKPHCTAIIIOB.

10. KauecTBeHHOE 00HApYKEeHHE HOHA CYPbMBI.

1. Peakrust oKkpammBaHus C MaJTaXUTOBBIM 3€JICHBIM (OCHOBHASI PEAKIIHS).

1 M7 BccenyeMoro MUHEpalin3aTa MoMeIaloT B ASUTENbHYIO BOPOHKY, T00aBIsOT 4 M pac-
TBOpa 40% cepHOU KUCIOTHI, 3 M 5 H pacCTBOPa XJIOPUCTOBOIOPOTHON KUCIOTHI, 2 Karumm 5%
pacTBopa HaTpHs a30TUCTOKUCIOrO, 7 Karnensb 0,5% cnupTOBOr0 MajJaXxUTOBOTO 3eleHoro, 1 -2 r
0€3BOTHOTO HATPHSI CEPHOKHUCIIOTO U 5 MJI ToyoJia. CMeCh SJHEPTUYHO BCTPSIXMBAIOT B TEYCHUE
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1—2 munyt. Crou monyona oKpawmueaemcs npu HAIUYUYU CYypbMbl U MALIUS 8 2071Y001 Yeem,
B00HDILL CNIOU — 8 OPAHIICEBLU YBEN.

Croif opraHu4ecKoro pacTBOPUTENS OTICINSIOT, K HeMy 100aBisitoT 3 mit 25% pactBopa cepHO
KHCJIOTHI M BCTPSIXUBAIOT KUAKOCTh B T€UEHUE 5 CeKyHA. Ecau okpacka obycnosnena Hanuduem
CYpbMbl U MANNUA, 2071y0as OKPACKA CNOSL MONYONLA COXPAHAEMCAL.

Hamnmcars ypaBHEeHHE peakuuu.

2. Peaknust o6pa3oBaHus CypbMbl Cynbduaa (TonoiHuTeNbHas peakmnus). K 10 M uccneayemo-
ro MUHEpaiu3aTa NpuOaBIsAIOT 5 Kareidb HACHIIIEHHOTO BOJHOTO PacTBOpa HATPHUS THOCYIb(aTa,
KUAKOCTb KUIIATAT B Te4eHue |—2 mMunyT. IIpn Hanuumuum cyppMel BBIIAAAET OCAJOK, IPUHUMA-
fomuii yepe3 5- 10 MUHYT XapakTEepHYIO OpaHKEeBYIO OKPacKy.

Hanucare ypaBHEeHHE peakuu.

11. KauecTBeHHOe 00HapysKeHHe HOHA TAJLIUS.

1. Peakiust okpalmBaHus ¢ MaJaxXUTOBBIM 3€JI€HBIM, (CM. PEAKLIUIO CYpbMbI C MAJIAXUTOBBIM
3€JIEHBIM).

2. Peaknus oO6pa3oBaHus TAJUIMS AUTU30HATA. B lenTeIbHYI0O BOPOHKY OMELIAIOT 5 MJI UCClle-
JyeMOTO pacTBOpa, 100aBisoT o 2 M 20% pacTBopa JTMMOHHOM KUCIOTHI, 10% pacTBOpa ruj-
pokcuinaMuHa cynbdarta u 5% pacTBopa Kajus IUAaHUCTOrO, 3aTeM J00aBISAIOT 3 H pacTBOp aM-
muaka 710 pH 11—12 (o yHuBepcanbHOMY HHAMKATOPY) U enie | My u30bITKa ero, 2 - 3 M
0,01% pacTtBOpa nutr3oHa B xjopodopme. [Ipu BcTpsxuBaHuu 3e1eHbI clloil xiaopodopma
OKpAIIMBACTCS B KPACHBIN WITH (prosieToBbIi 1BET. XJI0pO(hOPMHBIN CIION OTACISIOT OT BOJHOTO
U TIPOMBIBAIOT cMechio 1% pactBopa kanus ruanucroro u 0,3 v ammuaka (1:1). B npucyrcrun
TAJITHSL CIIOHM XJI0podopMa OKpaIIeH OT PO30BOTO A0 MATMHOBO-KPACHOTO IIBETA.

3anucarb ypaBHEHUE PEAKIIMHU.

12. KauecTBeHHOE 00Hapy KeHHe HOHA MbIIIbSAKA.

1. Peaknus 3anrepa-bieka (mpoBoAuTh NOJ TAroi!). 2 MII UCCIIEyeMOT0 MUHEpAIN3aTa oMe-
IaroT B KoJIOy npubopa 3anrepa-brneka, Tyaa sxe 100aBisroT S Mi1 4 H pacTBOpa CEpHOM KUCIIO-
ThI, 2 Mi1 Bozbl U 1 mit 10% pacTBopa 0510Ba Xj10puja B KOHIIEHTPUPOBAHHON CEPHOM KUCIIOTE.
Tyna xe nomewmarot 2,0 r KyIpUpOBaHHOTO IIUHKA, TPUOOP 3aKphIBatOT MPOOKOH ¢ HaCaIKOMH,
KyJla yCTaHAaBIMBAETCs peakTUBHAs OyMmaxkka, 0OpaboTaHHas pTyTH OPOMUIOM (XJIOPUAOM) U
BbICYIIIEHHAs. B ropubliike Hacagku HUke OyMa)KKM BCTaBJIEH TAMIIOH U3 BaThl, 00paOOTaHHBII
pacTBOPOM CBHHIIA AllETaTa U BBICYIICHHBIN.

UYepes 1 yac, B 3aBUCUMOCTH OT KOJIMYECTBA MBILIbSKA, HAOII0JAal0T U3MEHEHUE OKPACKU peak-
TUBHOU OyMakku. Bymaxkka okpalmmBaeTcsi CHayasa B JKeJThIN, a 3aTeM — B Oypblil 1IBET.

Ecnu nsiTHO He mosiBuTCs B TeueHue |1 vaca, To Oymary onmyckaroT B 3% pacTBOp Kainus HOoAuaa.
[Tpu sTOoM OGymara mpuoOpeTaeT KpacHOBaTYI0 OKpacKy. 3aTeM Oymary OIyCKaroT B HAaChILIECH-
HBIN pacTBOp Kanus Woaua. [Ipu HaIMuuK MbIIbsIKa B MUHEpaiu3aTe Ha OyMare ocTaercs xei-
TOE MJIM KOPUYHEBATOE IATHO, KPAaCHOBATasl OKpPAacKa BOKPYT HETO MCUE3aET.

Hamncats ypaBHEHUSI XUMUYECKUX PEAKLIAM.

2. Peaknus Mapma. [Toarotoska anmnapara Mapia. B peakumonnyio kosi0y BHocat 10 r kynpu-
POBAHHOTO IIUHKA. XJIOPKAJIbLHEBYIO TPYOKY HANIOJHSIOT MPOKAJIEHHBIM XJIOPUJOM KaJIbLUS.
Bce vactu nprbopa coeMHAIOT BCTHIK, 3aKPEIUISIOT B IITaTUB. B KanenbHyI0 BOPOHKY HalMBa-
10T 50 Mi1 4 H. pacTBOpa CEpHOMN KUCIOTHI, KOTOPYIO 3aTEM M3 KaleJIbHOM, BODOHKH CITyCKalOT B
PEAKIMOHHYIO KOJI0Y HeOOoIbIINMU nopiusamMu. B Teuenne 15—20 munyt oOpasyromiuiics Bos1o-
POJ BBITECHSIET U3 pubopa Bo3ayX. UToObI yOeauThCs B 3TOM, HaJl KOHLIOM BOCCTaHOBHUTEIBHOM
TPpYOKH IMOMELIA0T OMPOKHHYTYIO Y3KYI0 poOoupKy. Uepes HecKkoIbko MUHYT (5—7) K Hell, He
NepEeBEPTHIBAsL, MOJHOCAT 3a%CKEHHYIO CIMUKY. Eciu B mpoOupke coepKUTCS TOIBKO BOJIOPO,
OH 3aropaercsi 0e3 3ByKa B3pbIBa.

[Tocne BeITecHEeHUs U3 MpuOOpa BO3AyXa, almnapar 3aKpbIBAIOT MOJOTEHLIEM U 3a)KUTalOT Bbljie-
JSFOINMIACS BoJOpo. BoccTaHOBUTENBHYIO TPYOKY ammapara HarpeBaroT B OJJTHOW U3 IMIMPOKHUX
yacTei 710 cinabo-kpacHoro kaneHus. Cy)KeHHYIO 4acTh BOCCTAHOBUTEIBHON TPyOKH 00epThIBa-
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10T (PUTUIIEM U3 MapJid, OJUH KOHEIl KOTOPOT0 HaXOJIUTCS B YallIKe C BOJOM, a APYroi KOHel
OIyILIEH B cTakaH. Bpems oT BpeMeHH B PeaKLIMOHHYIO KOJIOY U3 JeNUTEeIbHOW BOPOHKH BBOISAT
HOBBIE IOPIIUU CEPHOM KUCIOTHI. Ornepalus NpoaoJbKaeTcsl B TeYEHUE Yaca, Yepe3 yac OTO/IBU-
raroT PUTHIIb U CMOTPSIT, HE TIOSIBIJIOCH JIK B OXJIAKIAEMOM MECTe TPYOKU OypoBaTo-ceporo
HaJleTa METAJUTMYECKOro Mbllbsika. Eciii Takoro Hanera Het, B mpuOope MOKHO MPOU3BOIUTH
UCCIICIOBAaHMS [TOJITOTOBJICHHOM JUIS ATOM LM KHUJKOCTH, T.€. UCIOJIb30BAHHBIC PEAKTUBEI
CUMTAIOT CY/1eOHO-XUMHUYECKH YHCTHIMHU.

K 20 mn munepanu3zaTa npubaBisioT | M1 XJIOpuaa 0J1I0Ba B KOHIIEHTPUPOBAHHON CEpHON KHC-
J0Te, )KUJKOCTh MIOMEIIAIOT B KarelbHYI0 BOPOHKY Mprbopa Mapiua.

Kuakocts HEOOIBIIUMHE MOPIUSAMH 3aTEM CITYCKAIOT B PEAKIIMOHHYIO KOJIOy npubopa, mpoao-
’Kasi HarpeBaTh BOCCTAaHOBUTENbHYIO TPYOKYy Mapina.

HccnenoBanne MuHepain3ara B anmnapate Mapina mpoBoIsAT B TEYEHUE OJHOTO Yaca, Ipo/Ieibl-
Bas IIPHU STOM PsiJl peaKluii:

a) OTMEYAIOT, HE OKPAIICHO JIM IIaMsl Y KOHIIa BOCCTAHOBUTEIBHON TPYOKH B CHHEBATHIH IIBET,
Y HE ONIYIIAETCs JIM 3amaxX YeCHOKa, 4TO HaOII0AaeTCs IPU HAJMYUU MBILIIBIKOBUCTOTO BOJOPO-
na. B utamsi y KOHIIa BOCCTaHOBUTENIBHOW TPYOKH BHOCAT XOJIOAHYIO (happOpOBYIO KPHIIIKY;
MIPU HAJIMYKK OOJIBIINX KOJTUYECTB MBIIIbiKa Ha (papdope MOTyT MOSIBUTHCS OypoBaTo-cephie
ISITHA.

0) BOCCTaHOBUTEIBHYIO TPYOKY OCTOPOKHO MOBEPTHIBaOT Ha 180°, KOHEl TpyOKH MOTPYKatoT B
2—5% pactBOp HUTpaTa cepedpa, HATHTHIN B MPpoOUPKY U cinabo mommenoueHHbid 10% pac-
TBOPOM aMMHAaKa: MPU HATMYUU MBIIIbsIKA HA0JI01al0T MTOTEMHEHUE WM TIOYEPHEHHE PACTBOPA;
B) HCIIBITAaHNE MUHEpAIN3aTa B alllapaTe MpoJ0JKaIOT B TedeHue yaca. [1o ncreuennn stToro
BpPEMEHH Ha0JI0/IAI0T, HE TOSBUJIICS JIM TaM HaJIeT cepo-0yporo mBeTa ¢ METAITUYECKUM Ojec-
KOM;

T') 110 KICTEYEHHUH Yaca racsit ropejky, HajeT B TpyOke Mapiiia moaBepraroT gaibHenIemMy uc-
CJIEZIOBAHUIO, [T YETO MECTO HaJleTa B BOCCTAHOBUTEIILHOW TPYOKe OCTOPOIKHO HArpeBaroT Ha
MaJICHbKOM IIJIaMEeHH ropenki. Ha XoIoqHbIX YacTsax TpyOKU MU HAJTHYUHU MBIIIbsKa 00pa3yeT-
cs1 OelIblil HaJIET;

) HAJIET pacCCMaTPUBAIOT O]l MUKPOCKOIIOM, a TPYOKY C HUM IPEJCTABIISAIOT PH aKTe€ XUMHUKO-
TOKCHKOJIOTHYECKOT'O UCCIIEIOBAHUS MTPETTIOIaBaTEIIO.

Hanucamw ypagnenus ecex xumuueckux peakyutl, C8A3aHHbIX C UCCIe008AHUEM MbIUbIAKA 8 AN-
napame Mapwa.

JlabopaTopuas padora 16
YACTHBIN METO/I OBHAPYKEHHMS U ONPEJIEJEHUS HOHA PTYTHU
CTpykTypa 3aHATHS
1. BxogHoii Tecr.
2. JJabopartopHnas pabota «OrnpeaesieHie pTyTH B IECTPYKTATE KOJOPUMETPUUECKUM METOIOM»
3. UtoroBblii TECT.
eau 3ansaTHA
- 03HaKOMUTH CTYJICHTOB C OCOOCHHOCTSIMH aHaJIM3a Ha HaTU4YKhe PTYTH: pUeMaMu, 00ecreyun-
BaIONUMH CEJIEKTUBHOCTh, HCKITFOUSHUSIMHU M3 OOIIMX MPABHJI M B3BEIICHHBIM TIOIX0IOM IIPH
aHanu3e OMOJIOTHYECKUX O0OBEKTOB;
- IPOBECTHU JAECTPYKIMIO O0BEKTA U KOJMYECTBEHHOE OIPEIEIeHHE PTYTH B IECTPYKTATE KOJIO-
pPUMETPUYECKHM METOIOM 10 TeTpaiiono-(I1)-mepkypary meau (1).
Bonpocek! 1151 caMONOATOTOBKH
1. Coenunenus pryTu. TOKCMKOIOTHYECKOE 3HAYECHNE COSAMHEHUH PTYTH.
2. OcoOGEeHHOCTH U30JUPOBAHNS HEOPTAaHUUECKUX COSMHEHUHN PTYTH.
3. Bo160p 00bEKTOB /151 Cy1IeOHO-XMMUYIECKOTO UCCIICIOBAHMS.
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4. OOHapyXeHHE M KOJMYECTBEHHOE OIPEICIICHUE COCTMHEHHUI PTYTH IPU CyAeOHO-
XUMHUYECKHUX UCCIICIOBAHUSIX.
5. OueHka pe3yabTaToB aHAIU3a.

Jlabopamopnas paboma ""Onpedenenue pmymu 6 0ecmpykmame Koaopumempuieckum me-
mooom"

OOHapy:KeHUEe PTYTH B IeCTPYKTaTe
Pmyms (I1) no Cu2(Hgl4) onpeodensitom nocae ocasxcoenus e€ meou (I) iooudom uz oecmpyx-
mama u nepeocadxcoenuu Cu2(Hgl4) ¢ nocredyrowum 6u3yaibHbiM KOJIOPUMEMPUPOBAHUEM.
Peaxkuus co B3Becbro Meau (I) iloamaa ocHOBaHa Ha TOM, YTO IIPU B3aUMOJICCTBUA HOHOB
pTyTHu co B3Bechto Menu (I) oauaa oOpa3yeTcst KpacHBIN HIIM OPaHKEBO-KPACHBIA 0CaI0K
Cu2[Hgl4]:

HgSO4+ + 4Cul Cu2[Hgl4] + 2Cu2S04
Beusiasi B3Bech po3oBasi B3BeCh
VYka3aHHOH peakIMi MELIaloT OKUCIUTENN, KOTOpble Ipy B3aumoeiictBun ¢ Cul BeienstoT
CBOOOAHBIN 110]1, OKpAIIMBAIOIINIA CYCTIEH3HIO B OypbIil MM KOPUYHEBBIH 1[BET:
2Cul + 02 + 4H+ 12 + 2Cu2+ + 2H20
Boinosnenue peaknuu. K nonosune oo0bema aectpykraTta npuoaBistoT Boasl 250 mi, 10 M
B3Becu meau () ioguma. B cirywae okpammBaHus CMECH B SIPKO-PO30BBII HIIH KUPITHYHO-
KpacHbIN 1[BET 00beM B3BecH yBenuuuBaroT 10 40 mi u Oosee (tadmn. 16.1). Uepes 30 munyt
0CaJIOK OT(HILPOBBIBAIOT Yepe3 TUIOTHBIM OyMaXHBIH (GPUIBTP U MPOMBIBAIOT 50 MJT CMECHIO
areToHa Wiu TaHo’a ¢ 2% pactBopom HaTpus cyibdata (1:1), HaHOCS cMech ¢ KpaeB QUIIbTpa.
[TepBbie mopuu GUIBTPaTa, OKPAMICHHBIC B MHTCHCHBHBIN KEIITHIN I[BET, OTOpachIBatOT. OKOH-
YyaTeabHOE OTMBIBAHUE OT MUTMEHTOB MPOBOAAT 1% pacTBOpoM HaTpHs cyibdaTa 10 MOTYyISHUS
OecusetrHoro ¢uibTpata u ero pH 3. IIpombITeiii ocaok oOpadaTeiBatoT Ha punbsTpe 0,35%
pacTBOpoM ioja B 00beMe, KOTOPHIN BRIOMPAIOT B 3aBUCUMOCTH OT OKpacku B3BecH (Tab. 1).

Ta6anna 1 3aBHCHMOCTB OKPACKH B3BECH OT KOJHMYECTBA PTYTH M 00beMa pacTBopa Hoja,
He00X0UMOr0 VI PACTBOPEHHUS PTYTH

Kosau4vecTBOo pTyTH (M) Oxkpacka B3Becu o1HOBa- | O0beM pacTBopa ioja,
JICHTHOM Me/iM TP 00b- | He00X0AMMOTO0 JJIsl pac-
emax TBOpenusi Cu2[Hgl4

10 M 40 M

0,001—0,005 BecnserHas - 6

0,01—0,025 CBeTno-po3oBast becuBeTtHas 10

0,05-0,1 Pososas CBeTIi0-po30Bast 20

0,2-0,5 Kuprnnano- kpac- Po3zosas 50

Hast
0,5-1,0 SIpko- po3oBast Kupnmano- kpac- 50
Hast
2,0 Kupnmano- kpac- Kupnmano- kpac- 100
Hast Hast

Kanus foauae, 100aBiIsOT MO 4 MJT CBEKEIPUTOTOBIEHHOTO COCTABHOI'O PACTBOPA, COCTOSIIIETO
U3 PacTBOPOB Me/HU Cyibdara, HaTpus CyabpuUTa U HaTpus ruapokapOonara (1:2:1,5), B36anTeI-
BaloT, uepe3 10 MUHYT MOJy4eHHYIO OKPAcKy B3BECHU KOJIOPUMETPUPYIOT IyTEM CPABHEHUSI CO
CTaHIAPTHOMW LIKAJIOM.

CrangapTHyIo IIKally TOTOBAT B uHTepBaje oT 1 10 10 Mkr prytu. OnpeneneHHblii 00beM cTaH-
JApPTHOTO PacTBOpa ¢ KOHIEHTpauue pryTu 10 MKIr/Mi1 BHOCSAT MUNETKON B KOJIPUMETpUYECKHE
npobupku (0,1; 0,2; 0,4; 0,6; 0,8; 1,0 mur), noBoasat 0,25% pacTBopoM ioaa B Kanus oauae 10 6
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MJI B KaXJ10i TpoOupKe, 100aBIIAI0T 10 4 MJI CBEXKENIPUTOTOBIEHHOIO COCTABHOI'O PacTBOPA,
B30aNTHIBatOT. [IpUroTOBICHHAs TAKMM 00pa30M IIKajla COOTBETCTBYET COJIEPKAHHIO PTYTH — 1,
2,4,6,8, 10 Mxr.

LIBeT KOTOPUMETPUPYEMBIX CMECEH 3aBUCUT OT KOJIMYECTBA PTYTH, pPACTBOP OBIBAET OKpaIleH-
HBIM B IIBE€Ta OT CJ1a00 JKEITOBATO-PO30BOT0 10 OPAHIKEBOTO.

3aKiIIoueHHe 0 KOJIMYECTBE PTYTH JAIOT [10 CPEAHEMY U3 JIBYX onpeencHuil. PacueT konnuecTsa
prytu mpoBoAT Ha 100 r (Mi1) 00bEKTa, UCXOJS U3 CPETHETO Pe3yiIbTaTa ABYX ONpEeIeHUH.
dopmyna pacyera:

, TJIe pacTBOPA, COCTOSIIIEr0 U3 PACTBOPOB ME/IU Cyib(ara, HATpUs Cyab(GUTA U HATPUSI THIPO-
kapOonara (1:2:1,5), B36anTeiBatoT, uepe3 10 MUHYT MMOJIy4€HHYIO OKPACKy B3BECH KOJIOPUMET-
PHUPYIOT IIyTE€M CPaBHEHHUS CO CTAHJAPTHOM ILKAJION.

X — xonmuuectBo prytu Ha 100 r (M) 00BexTa, (Mr/100 1),

a — KOJIMYECTBO PTYTU B KOJIOPUMETPUPYEMOM 00OBEME, MKT,

V1 — o0bem pacTBopa o11a, B3AThIN sl paCTBOPEHUS, MJI,

V2 — 06beM pacTBOpa Hoa, B3ATHIHM U1 KOJIOPUMETPUPOBAHMSI, MJI, 1 — HABECKa 00BEKTa, I
(mur).

JlaGoparopnas padora 17
XUMHUKO-TOKCHKOJOIHYECKHI AHAJIN3 BEIIECTB, U30JIUMPYEMBIX
OKCTPAKLMUEN BOJIO B COYETAHUU C JUAJTIU3OM
CTpykTypa 3aHATHS
1. BxonaHoii TecT.

2. JJaboparopHnas pabota « XMMUKO-TOKCHUKOJIOTHYECKUN aHATIN3 BEIIECTB, U30JUPYEMBIX IKC-
TpaKLME BOIOM B COUETAHUU C JUATUIOM.

3. UtoroBeblii TecT.

enn 3anaTus

- MPOBECTH MPOOOTIOATOTOBKY 00BEKTAa METOI0OM JUATN3a JJIs TAIbHEHUIIIET0 UCCIEOBaHUS;

- IPOBECTU UACHTU(DUKAINIO U KOTUYECTBEHHOE OMPE/IeIeHHE KUCIIOT U IIeJoueil B MOoTydeH-
HBIX JTHaIn3aTax;

- IPOBECTU UACHTU(DUKAIIIO M KOTUYECTBEHHOE OMPEICTICHHIE COJIeH KUCTIOT B MOMyUYEHHBIX
JMaanu3arax.

Bomnpocsl 111 caMONOATOTOBKH

1. KakoBbI 0COOEHHOCTH MCCIIEIOBAaHUS HAa HAJTMYHE MUHEPAJbHBIX KUCIOT B OMomMaTepuaie u
OMOXKHUAKOCTH?

2. Kakue npeaBapuTenbHbIC UCIIBITAHUS HA BEIECTBA, N30JUPYyEMble HACTAUBAHUEM C BOJIOH, BBI
3HaeTe?

3. Kakue 00beKTHI clieyeT HalpaBisATh Ha UCCIIEAOBAHUS TIPH OCTPOM OTPABJICHHH:

a) MUHEPAJIbHBIMU KUCJIOTaMU;

0) eIKUMU TIeT0OYaMHu ?

4. Kakue cyniecTByIOT METOAbl M30JMPOBAHUS U OUMCTKH U3BJICUEHUN TIPU OTPABICHUSAX MUHE-
PATBHBIMH KUCJIOTAMH, SIKUMH IIET0OYaMHU?

5. Kak mpoBoUTCS XUMUKO-TOKCUKOJIOTMUECKHUI aHalIU3 HAa HAIMYUE CEPHOU KUCIIOTHI?

6. Kak mpoBoIUTCS XMMUKO-TOKCHKOJIOTHYECKUI aHAJIN3 HA IPUCYTCTBUE a30THOM KUCIIOTHI?
7. KakoBbI 0COOEHHOCTH MTPOBEICHUS UCCIIEOBAHNS HAa HAIUYUE XJIOPHUCTOBOIOPOIHON KUCIIO-
TBI?

8. TOKCHMKOJIOrHYECKOe 3HAU€HUE MUHEPAIbHBIX KHCIIOT, CAMITOMBI OTPABIICHHUS], IEPBAsI 11O-
MOIIIb MPU OTPABJICHUH HMH.

9. B yem 3akirodaercss 0COOCHHOCTh OOHAPYKEHUSI aMMHUaka B OnojorndeckoM Matepuaie? MH-
TepIpeTaus pe3yJbTaToB UCCICAOBAHNS HAa HAIMYME aMMUAKa.
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10. Kak mpoBOAUTCS XUMUKO-TOKCUKOJIOTMYECKUIA aHAIN3 HAa HAJIUYUe HATPUS TUIpOKcHUIa?
11. X¥MMHKO-TOKCUKOJIOITMYECKUI aHAJIW3 HAa IPUCYTCTBHUE COJIEH a30THOW U a30TUCTOM KUCIIOT
(HUTPUTOB U HUTPATOR).

12. Kak OTIMYHUTH €KYIO IIEeT0Yb OT PACTBOPOB KapOOHATOB (TUAPOKapOOHATOB)?

Jlabopamopnana paboma « Xumuko-moKCUK0102U4eCKUil AHAIU3 6eULECME, U30TUPYEMBIX
IKCMpPaxKuyueil 6000ii 8 COUeManuu ¢ OUAIUIOM»

Hccnenyemslii 00bekT (10 rpaMMOB) U3MENbYaOT, CMEIIMBAIOT B XUMUYECKOM CTaKaHE C He-
OOJIBIIMM KOJMYECTBOM JTUCTUILTUPOBAHHOM BOJIBI 10 00pa30BaHMs I'yCTON KallHIlbl, CMECh Ye-
pe3 1-2 yaca puabTpyrOT WK HEHTPUPYTUPYIOT, PUIBTPAT (HEHTPUPYTaT) MOMEIIAIOT B CTEK-
JITHHBIA HUWIMHJP ¢ HATSHYTOM MepraMeHTHOM OyMaroil BMECTO JIHa, IIMJIMHAP MOMELIAIOT BO
BHEIIHUI COCYJl C HAJIMTON B HETO BOJAOU U MOJABEPTAKOT AUAIIN3Y.
Juanu3 npousBoautcs 2—3 pa3a no 4—6 yacoB. Cinutele BMeCTe AUATN3AThI BHIIAPUBAIOT Ha BO-
JsiHOM OaHe 10 oObeMa 5 — 10 MJT 1 UCCIeNyIOT Ha HaJTuYue KUCIIOT, IEI0YeH U COJIeH.
HccnenoBanue Auanu3ara Ha HAJTHYUE KHCJIOT
1. 1 ka0 [uanm3ara HaHECTU HAa MHIUKATOPHYIO OyMmary kpacHblii Konro: Habmonats uame-
HEHUe 1BeTa OyMaru 10 KpacHoro. [Ipu aHaornyHoM rccieIoBaHuH 2 Karelb XJIOPHUCTOBOI0-
POZIHOM KUCJIOTHI HAOJIOJAETCsl KPACHOE OKpallBaHUE UHIUKATOPHON Oymaru.
2. K 2 xarmisim muanuzata 1o0aBUTh 2 Karid CHUPTOBOTO pacTBOpa IMMETHIaMUH0a300€H307a:
Ha0JII0/1aTh U3MEHEHUE 11BeTa quanu3ara. [Ipu aHanoruuHom ucciaeoBaHuu 2 Karesb XJI0pu-
CTOBOJIOPOJIHOM KUCIIOTHI HAOII0JaeTCsl IPKOe MAIMHOBOE OKpAaIllBaHUE.
HccnenoBanue Auanu3ata Ha HAJTHYHeE LIeJI0YeH
1. K 2 karuisam nuanusara 100aBuTh 2 Karik pactBopa Tponeosnaa 00: Habmro1aTh U3MEHEHNE
1[BETa HcclieayeMoro pactBopa. Ilpu aHainornyHoM ncciae10BaHUU pacTBOpa HATpUs FHAPOKCHIA
HaOII01aeTCs SIPKOe KPacHOE OKpAIIMBaHUE.
2. K 2 xamuisim tuanusata 1o0aBUTh 2 Karlyld pacTBOpa MHAUTOKapMHMHA: Ha0JI01aTh U3MEHEHUE
1[BETa MCCIeAyeMOoro pactsopa. [lpu aHaornuHoOM HcCiieI0BaHUU pacTBOPa HATPUs IMAPOKCHIA
Ha0JII0/1aeTCs SIPKOE 3€JICHOE OKPAILIMBaHUE.
3. K 2 xanuiam nuanusara 7o0aBUTH 2 Kallid CIIUPTOBOTO pacTBopa peHondranenHa: HabIoaTh
M3MEHEHHE 1[BeTa ucciaeayemMoro pactsopa. [Ipu ananornyHoM ucciieJoBaHUM pacTBOpa HaTPHUS
THJIPOKCHa HAOII0AAeTCs sIpKOe MATMHOBOE OKpAIlIMBaHUE.
HccnenoBanue Auanu3aTa Ha MUHepPaJIbHbIe KUCJIO0THI
[TonoxxutenpHbIC UCTIBITAHUS (PEAKIUs CPEIbl KHCIas) BEAYT K HEOOXOANUMOCTH HCCIET0BaAHUS
Ha OTJeJIbHbIE KUCIOThI. CyIIHOCTh UCCIIEI0OBAaHUS Ha KUCIIOTHI 3aKJIF0YAeTCsl B 0OHApY)KEHUN
€80000HbIX KUCIIOT, YTO MOXKET OBITh OCYIIECTBIICHO JIMIIb I10CIE UX MEPETOHKH.
BBuay Toro, 4To HEKOTOpPHIE U3 KUCIOT NEPErOHSAIOTCS IPU OYEHb BHICOKOW TEMIEpaType, 4acTo
INPUMEHSIOT UX BOCCTaHOBIJIEHHE B 0oJiee eTyune coefuHeHus. Tak, CepHyr0 KHCIOTYy epeBo-
JIAT B CEPHUCTYIO, JIETY4YIO B BUJe aHruapuaa SO2, a30THYIO KHCIIOTY — B OKHCIIBI a30Ta.
[Tpu Hamu4uu cBOOOHOM CepHOM KMCIOTHI IPU MPOCTOM MEepPEroHKe BCIEACTBUE TOCTOSHHOTO
MPUCYTCTBUS XJIOPUAOB U3 00BEKTA UCCIIETOBAHMS IEPETOHSAETCS XJIOPUCTBIN BOJIOPO.
[TosTOMy HccreoBaHNE HAa HATMYKE KUCIOT HEOOX0AUMO HAaUWHATh C CEPHON KUCIIOTHI.
CepHnasi KucjioTa
KadecTBeHHOe 00Hapy:xkeHHe Cyab(paT-HOHA.
1. Peaxyus c 6apus xnopuoom. K 5 xarusim nuctuiista 1o6asisitor 2 karmi 5% pactBopa Oa-
pHst XJIOpUa: MOSIBIIEHHE OEJI0ro 0caKa, HEPaCTBOPHUMOIO B a30THON M XJIOPOBOJOPOJHON KHUC-
JI0Tax, yKa3bIBaeT Ha HaJN4ue Cyiab(paT-uoHa B AUaln3aTe, HO HE 10Ka3bIBaeT MPUCYTCTBUSI CBO-
00/THOI CEPHOM KUCIIOTHI.
2. Peakyus co ceunya ayemamom. K 5 xarsim nuanu3zata 1o0asisitor 2 karwmi 3% pacTBopa
CBUHIIA aIleTaTa, NPy HATUYUU CYNIb(aT-noHa BhINagaeT OeNblil 0caZoK CBHUHIIA Cynb(dara, He-
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pPacTBOPUMBIN B a30THOW KHUCJIOTE, pACTBOPUMBIH B €KUX I1I€JI0YaX U B PACTBOPE aMMOHHS alle-
TaTa Py HarpeBaHUU:

3. Peaxyus ¢ nampus poou3oHamom OCHOBaHA HA TOM, UTO HATPHUS POAU30HAT C COJISIMU Oapus
oOpa3yer Oapus poau30HAT, UMEIONIUI KPacHYIO OKpacKy. OT 100aBlIeHUs CEPHOIN KUCIOTHI WK
cynb(haT-uoHOB O6apusi poAU30HAT pasiaraercs, oopaszyercs ocaaok 6apus cynbdara, KpacHas
OKpacka hcue3aerT.

Ha ¢unbrpoBanbhyto Oymary HanocsT 1o 1 xaruie 1% pactBopa 6apust Xjopua U CBeXEHIPUro-
ToBiieHHOTO 0,2% pacTBOpa HaTpUs POAU30HATA, HAOIIOJAETCS KPAaCHOE OKpallUBaHKE, I0CIIE
HAHECEHMsI Ha MSATHO 2 Kamellb JUCTHIUIATA, COJIEpIKallero cynb(ar-uoH, OKpacka IsTHa ucue3a-
er.

Peakuus crienuduyna st cynbdar-uona.

HccnenoBanue Ha HaJTMYUE CBOOOIHOM CEPHOM KHCIOTHI.

Omeonka ceprotl kuciomol. K quanuzaty 100aBistoT MEAHbBIE OMUIIKU, OTTOHSIOT CEPHUCTYIO
KHCJIOTY B IPUEMHUK C pacTBOPOM #oza B Hoauae kanmus. [locine no6aBnenus K OTToHy pa3das-
JICHHOW XJIOPUCTOBOJOPOIHOM KUCIIOTHI U YAalleHus Ho/la HarpeBaHueM (10 o0eciBeYnBaHUS
pacTBOpa) BHOCAT pacTBOp xyopuaa 6apus. Beimagenue ocaaka 6apus cynbdaTa yKa3bplBaeT Ha
HAJIMYUE CEPHOM KUCIOTHI:

KosmuecTBeHHoe onpenenenne. AJTUKBOTY BOJHOTO u3BieueHus TUTpytot 0,1 M pactBopom
HATPUS THAPOKCHUIA B IPUCYTCTBUU METUIIOBOTO OPAHKEBOTO.

A30THas1 KHCJI0TA

KauecTBeHHOe 00HApYKEeHHE a30THON KUCIOTHI.

Omeonka a30mHoul KUc1omol U3 JUaIN3aToB. A30THAs KMCIIOTa cpa3y HE IEPEroHsaeTcs U3 pas3-
0aBJICHHBIX PAaCTBOPOB, BHAYalle OTTOHAETCS BOJA, 3aT€M — a30THAs Kuciora. [losmomy duanu-
3amul, cooepicawjue a30mHuyIo KUCI0my, omeonsaom noumu oocyxa. J1o0aBieHre METHBIX OIU-
JIOK K JIMajn3aTaM criocoOCTBYET MeperoHKe KuciaoTel. [Ipu B3aumMoieficTBUU a30THON KUCIOTHI
C MEIHBIMH ONUIIKaMH oOpa3yetcst okcu azoTa (I1), KoTopbIit OKKCTSETCS 10 OKCH/Ia a30Ta
(1Y), xoTopslii pearupyer ¢ BO/10i, B pe3ynbTaTe 4yero oopa3yercsi CMeCh a30THOW U a30THUCTOM
KHCJIOT:

A3OTHYIO KUCIIOTY, 00pa30BaBIIYIOCS B IPUEMHHKE, ONIPEIENISIOT IPU IOMOIIM PEaKIIHii:

1. Oxkpawusanue wepcmu. CB0OOOIHAS a30THASI KUCJIOTA NP JTIOCTATOYHON KOHIIEHTPAIUHU pea-
TUpYeT ¢ OeNKaMM, OKPAIINBasi UX B JKENTHIN BET (KCAHTOMPOTEHHOBAs peakius). YacTh uccie-
JyeMOM JKUJIKOCTH BBIIIAPUBAIOT C LIEPCTAHBIMU HUTKAMHU, IIPU ATOM LIEPCTh (coaep:xkarias oe-
KH) OKPAIITUBAETCS B JKEITHIN I[BET, MEPEXOASIINI Mpy J0OaBICHUH PacTBOpa aMMHaKa B OpaH-
JKeBbIN (CBOOOHAS a30THAsA KUCIOTa). KpoMme a30THOM KUCIIOTHI, IEPCTh OKPAITUBAET B JKEITHIN
LBET U MUKPUHOBAS KUCIO0TA. OTINYNEM MOCIEIHEN CIIYKUT OKpalllMBaHUE CaMOM JKUJIKOCTHU B
JKENITBIN 1IBET, a TAK)Ke OKpAIllMBaHNUE IEPCTH MPHU KUTITYCHUH C Pa3BEACHHBIMU PACTBOPAMHU.

2. Peaxyus c oughenunamunom. Peakuust o0CHOBaHa Ha OKHMCIIEHUH AU(eHUIaMIHa a30THOM KuC-
JIOTOH, P 3TOM BHauaje oopazyercsi OeclBeTHbIN TueHnI0eH3UIuH, KOTOPBIH NMpH ajabHek-
IIEM OKHCJIEHUH NIPEBPALLAETCS B COEAMHEHUE CUHETO 1IBETA.

Karutio nccneayemon KuKoCTH CMEUIMBAIOT ¢ 2—3 KaIulsIMU pacTBopa JU(eHnIaMUHa B KOH-
LEHTPUPOBAHHOMN CEpHOI KUCIIOTE (B BBIMAPUTEIBHOMN Yalke OeJI0ro 1IBETa) — MOSBISETCS CUHEe
okpaimyBaHue. Takoe ke OKpalIMBaHWe Aal0T COJIM a30THOM U a30THCTOM KHCJIOT, 2 TAKKe
ApPyrue OKMCJINTENH.

XJI0pUCTOBOAOPOAHAS KHCI0TA

KadecTBeHHOe 00HapyKeHHe XJIOPU/I-HOHA.

1. Bonnoe u3Bneuenue (auanusar) uccienyrot peakuueit Ha Cl. O6pa3zoBanue ocajka cepedpa
XJIOpHJIa YKa3bIBaeT Ha HEOOXOUMOCTh IPOBEJCHUS ajlbHEHIIIEero uccieI0BaHus Ha CBOOO/I-
HYIO XJIOPUCTOBOJIOPOTHYIO KUCIIOTY. BenencTBue BO3MOXXKHOCTH 00pa30BaHMsI XJIOPUCTOBOIO-
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POJIHOM KUCIIOTHI U3 XJIOPUAOB MIPH HATTMYUU CBOOOAHON CEPHOI KUCIOTHI CHaUYa1a He0OX0AUMO
IIPOU3BECTU UCCIIEJOBAHUE HA CEPHYIO KUCIIOTY, a 3aTEM Ha XJIOPUCTOBOJAOPOAHYIO.

2. YacTp BOJHOTO U3BJIICUCHHUS MIEPETOHSIOT. BHauane oTroHseTcs Boja, 3aTeM MPH MOBBIIICHUN
coJiepKaHus XJOpUCTOro Bogoposa A0 10% nocnequuit HAYMHACT NEPETOHATHCS, TOITOMY KU1~
KOCTb JIOJKHA OBITh BBIIIAPEHA MO0 BO3MOXHOCTH BCSI.

JIMCTHIIIAT UCCIIEAYIOT Ha HAIMYKE XJIOPHCTOTO BOAOPO/IA: @) Peaklnell ¢ pacTBOPOM cepedpa
Hutpata (ooHapyxeHue C17); 0) o BBIICICHUIO XJIOpa MPU HarPeBAaHUU C KaJIUs XJIOPATOM.
CBOOOIHBIN XJIOP MOKHO OOHAPY>KHUTH MO IIOCUHEHHUIO HOIKPaXMaITbHOW OYMaXKH.
KosimnyecTBeHHOE onpeesieHue.

KonuuecTBeHHOE OmpeieNieHre XJIOPUCTOr0 BOAOPO/Ia BaXKHO, YTOOBI CYIUTh O TOM, HIMEETCS JIH
B JJAHHOM clly4ae (HampuMep, B pBOTHBIX Maccax) BBeJEHHAs KUCIIOTA, a HE XJIOPUCTOBOAOPOI-
Hast KucioTa xxenynounoro coka (0,1—0,2%), koropast 0OOBIYHO B COJACPKUMOM KEITYIKaA TPpyTa
yKe HEeHTpaan3oBaHa.

OrpeiesIeHHYI0 YaCTh BOJHOTO U3BJICUEHUS MTOABEPTAIOT MIEPETOHKE, BBIMAPUBAs COJIEPKIMOE
KOJIOBI, KaK OMKCAHO BBINIE, AOCyXa. B AucTUILIATE ONpeAenstoT KOJIMYeCTBO XJIOPUCTOrO BOIO-
pona TuTpoBaHueM 1o PoJprapay Wik BECOBBIM ITyTEeM, B3BEIINBas cepedpa xiaopua. B ciaydae
MPUCYTCTBUS B IUCTUILIATE CEPOBOIOPOAa 00pa30BaBILINIICST 0CaOK OTHUIBTPOBBIBAIOT, Pac-
TBOPSIOT Ha punbTpe B 10% pacTBOpe aMMuaka, 3aTeM MOJIyYEHHYIO )KUJIKOCTh OJKUCISIOT
A30THOW KHUCIIOTOM, a BBIICIUBIIHIACS IIPH 3TOM cepedpa XJIopua OTGUIBTPOBBIBAIOT U OTIpeEie-
JISIFOT KOJIMYECTBEHHO.

Enxue miejioun 1 aMMHakKk

Enxue menoun — Hatpus rusipokcus (kaycrudeckas coga, NaOH), kanus ruapokeus (KOH) u
kanbius ruapokcua Ca(OH)2.

Cnaboe ocHoBanue — pactBop ammuaka (NH4OH).

Jist oGHapyskeHus 11e104eil (MpH MET0YHON PeaKIK Ha JJaKMYC) K AUalnu3aTy NpUOaBISIOT
HECKOJIBKO Karlelib CIIMPTOBOTO pacTBopa dheHondTarenHa, a 3aTeM U30bITOK XJIopuia oapusi:
COXpaHEeHHEe PO30BOil okpacku HabmonaeTcs B mpucyrctBur NaOH, KOH, NH4OH u Ca(OH)::
2 NaOH + BaCl. Ba(OH)2 + 2 NaCl

HeoOxoaumo npeaBapuTeNbHO YOEAUTHCA, YTO JIabopaTopHas MOoCcy/ia MeI0YHO-YCTOWYHBA.
Ecnu okpacka pacTBopa MCU€3aeT, TO 3TO — KapOOHATHAas IIEJI0Yb:

Na.CO3 + BaCl, BaCOz + 2 NaCl

AmMMuak

KauecTBenHoe o0Hapy:keHue ammuaka. [locuHenne KpacHOH JJaKMyCOBOM OyMa)KKH OT MapoB
JMaan3ara sBJISICTCSl OCHOBHBIM UCIIbITaHUEM. V3BlIeueHne momMenaroT B KO0y ¢ MpoOKOH, K
HUKHEH MOBEPXHOCTU KOTOPOU MPHUKPETICHBI TPU WHINKATOPHBIE OyMaxKku: 1 — KpacHas Jak-
MycoBasi; 2 — CMOYE€HHAsl paCTBOPOM MeH cyib(dara; 3 — cMoueHHas paCTBOPOM CBHHIA arleTa-
Ta. [locunenue 1 u 2 6ymaxek yka3plBaeT Ha HAIMYUE aMMHaka. /it IpUroToBneHus: OyMakxKku
2 GepyT pa3Be/IeHHbII pacTBOP, UMEIOIINMN JIHIIb TOIYOYI0 OKpacKy, KOTopasi 0T aMMHUaKa jesna-
€TCsl UHTEHCUBHO CUHEH.

[TouepHeHnEe «CBUHIIOBOM» OyMaXKKM yKa3bIBAaeT Ha HaJM4YKE CEPOBOAOPOJA U, CIEIOBATENBHO,
Ha TPOIlecC THUSHHUS; MTOCIIETHEE IeTaeT YKe HellelIeco00pa3HbIM UCCIIeIOBAaHIE Ha HATMYUE
ammuaka. Obpa3oBaHre aMMHUaKa MOXKET TPOUCXOAUTH TaKkKe NpH Hamnuuu menodert (NaOH,
KOH), BeIIeNSIFOIMX aMMHAaK U3 €ro COJieil U OEIKOBBIX BEIECTB.

Peaxyus ¢ peakmusom Heccnepa. Ot nobaBnenus peaktuBa Hecciepa k quannzary wid menod-
HOW BOJTHOM BBHITSKKE M3 OMOJIOTUYECKOTO MaTepHala, CojeprKaliel aMMuaKka, BbIMa1aeT 0CaaoK
JTAOTI0IUMEPKYPAMMOHMUS:

B npoOupky ¢ 3 kamisMu quanu3ara BHOCST 10 3 Kariu BoJbl U peakTrBa Hecciepa. B mpucyr-
CTBUM aMMHAaKa BBITIAZAET JKEeNTO-OyphIi NN OPaHKEBO-KOPHUIHEBBINA OCAIOK.

Kanus ruapoxcuyg
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BripaxkeHHas mienoyHas peakius cpesibl 11aiu3aToB, OTCYTCTBHE KapOOHATOB U MPUCYTCTBUE
MOHOB KaJlUsl YKAa3bIBAIOT HA HAJMYME KaJus TUAPOKCUIA B MaTepHale.

Jis obHapy KeHUsI HOHOB Kajus B AUain3aTaxX MPUMEHSIOT peakluu ¢ HATPHUs TUAPOTapTPaTOM
(NaHC4H406) u ¢ narpus kobansTuHITPUTOM (Na3[Co(NO2)6]. OTH peakTuBbl B HEUTpATh-
HBIX WJIN CITa00KHUCIBIX PACTBOPax JAlOT OCAJAKU C MOHAMU KaJHsl.

[Tockonbky 00a peakThBa C MOHAMHU KaJlusl JAOT OCAJIKH B HEUTPAIBHBIX U CIIA0OKUCIIBIX pac-
TBOPAX, IMAIU3aThl, UMEIOIINE IETIOUHYIO PEaKIIHIO, 10 Hayalla UCCIIEIOBAaHUS HEUTPATU3YIOT
WM TIOBOJIAT JI0 cliabokucioi peakiuu (pH=3-4) pacTBOpOM YKCYCHOW KHCIIOTHI.

1. Peakyus ¢ nampusa cuopomapmpamonm. B mpoOUpKy BHOCAT 5 Kareab UCCIEAYEMOTro Tualu-
3ara, 3 karwu | H pacTBOpa HATPUS THAPOTAPTPATA, TAKOU KE 00BEM CMECH PABHBIX KOJIHYECTB
2 H pacTBOpa BUHHOM KUCIJIOTHI U 2 H pacTBOpa HaTpus auerata. CTEHKH MPOOUPKU OCTOPOIKHO
MNOTUPAIOT CTEKJITHHON MaJIOYKOM: B IPUCYTCTBUHM NOHOB KaJIMA BbINagaeT Oeblil KpucTaInye-
CKHH OCa/oK.

2. Peaxyus ¢ nampus kobaremunumpumonm. K 5 xammsam rcciaeryeMoro quanu3ata 100aBisioT 3
KaIlJIi pacTBOpa HaTpUs KOOATbTUHUTPUTA: BBIMAICHUE JKEITOr0 0CAJIKAa YKa3bIBAET HA HAJIHUKE
WOHOB KaJlus B MAIN3aTe.

Hatpus ruapokcu

Hannare noHOB HATpUS B qUAIM3ATaX OMPEACISIOT IIPU MTOMOIIHN PEaKIUi C KaJIHs THAPOKCO-
CTHOMATOM (aHTUMOHATOM) U IIUHK-YPAHUIIALIETATOM.

1. Peaxyus c kanus cuopokcocmubuamom (anmumonamonm). K 3 xarisim nuanusara, HEUTpaiu-
30BaHHOT0 YKCYCHOW KHCIIOTOMH, T0OABISIOT 3 Kariu pacTBOpa Kajlusl THIPOKCOCTUONATA, TIOTH-
paIOT CTCHKHU MPOOUPKU CTCKISTHHOW MAJIOYKOM, TIOSIBIICHUE KPUCTAJUTMYECKOTO 0CaIKa yKa3bl-
BaeT Ha HAJIMYKME NOHOB HATPUS B BBITSKKE.

2. Peakyus ¢ yunx-ypanunayemamom. K 3 xarnsam quanuzarta no6asisrot 10 kamens pactBopa
[UHK-ypaHUJIalleTaTa, MOosBJICHHUE 3€JICHOBATO-KEJITOr0 OCaJKa YKa3bIBaeT HAa HAIMYHE HOHOB
HATpUS B TUAJIA3ATE.

Couu kucaor

U3 coneit Hanbonblllee TOKCUKOJIOTHYECKOE 3HAYEHHE UMEIOT COJIM a30THCTOM KUCIIOTHI (HUTPHU-
ThI) U XJIOpaThl. HEKOTOpOE TOKCHKOIOTUYECKOE 3HAUCHUE UMEIOT COJIH IIaBeeBOr U OOpHOI
(6ypa — Na2B407) kucnot. BogHoe u3BiedeHue noaBepraroT UCCAEAOBAHUIO HAa HAJTMYHE COJCH
0OBIYHO MPHU COOTBETCTBYIOIIUX YKa3aHUSX B MaTepuaiax Jaena.

Cos1u a30THCTO KMCJIOTHI (HUTPUTHI)

KauecTBenHoe o0HapyxeHHe:

1. Peaxyus c cynvghanunosoii kucromoti u f-nagpmonom. K 3 xarsim auanvsara 100aBisioT 3
karu 0,5% pacTBopa cynb(haHUIOBOM KUCIOTHI B 2 H PACTBOPE XJIOPUCTOBOIOPOIHON KUCIO-
TBI, TIEPEMEIITBAIOT: 00pa3yeTcs CONb AHA30HUSI.

Cryctst 3 MUHYTHI K cMecH MTPUOAaBISIOT HECKOJIBKO Karelb CBEKEMPUTOTOBIEHHOTO MIEIIOYHOTO
pacTBopa [-HadTosia — MOSIBIISIETCS OPaH)KEBO-KpAaCHOE OKpaIIMBaHUE WK 0cafoK. THTeHCHB-
HOCTb OKPACKH 3aBUCHUT OT KOJIMYECTBA HUTPUTOB B TIPOOE.

2. Peaxyust ¢ peakmusom I pucca. B mpoOHUpKy ¢ 5 KaruisiIMu HEUTPATM30BaHHOTO JTHATH3aTa
BHOCST 3 Karuii peakTuBa [ 'prcca — mosBIseTCs TEMHO-KpacHOE, KPaCHOE WIIA PO30BOE OKpAIIIH-
BaHMe ¢ 00pazoBaHueM ocajka. CTerneHb OKPACKH MO3BOJSIET MPUOIU3UTENBHO CYTUTh O KOJIH-
4eCTBE HUTPUTA U B 3aBUCUMOCTH OT 3TOTO MOJATOTOBHUTH K KOTMYECTBEHHOMY OTPEACIICHUIO
CTaH/IaPTHBIC PACTBOPHI COOTBETCTBYIOMICH KOHIICHTPAIIHMH.

O HaIMYMKM HUTPUTOB B JUANIN3aTaX CBUIETEIHCTBYET MOSBICHUE HHTCHCUBHON OKPACKHU TIPH
BCEX YKa3aHHBIX PEaKIUsX.

Ecnu ipu peakiiuu ¢ cynb(paHUIOBOM KHCIOTON U peakTUBOM [ pricca okpacka clabOMHTEHCHB-
Hasl, TO 3TO BO3MOKHO HE 33 CYET HUTPHUTOB, BBI3BABIIMX OTPABJICHHE, a 33 CUCT MX HAIMYHUS B
OKpYyKarolel cpene. B aToM ciiydae mpoBoAUTCS OTTOHKA HUTPUTOB U3 IUATH3ATOB B TOKE OK-
cuna yriepoxaa (1Y).
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YacTe Auanuzara BHOCST B KOJIOY, MOAKUCISIOT YKCYCHOU KMCIIOTOM, KOTOpasi U3 HUTPUTOB BhI-
TECHSIET a30TUCTYIO KUCIIOTY, U HE BHITECHSIET a30THYIO U3 HUTPATOB, U3 anmnapara Kunma mpo-
myckaroT okcuJl yrieposa (1Y), KoTopblil mepeHOCUT a30TUCTYIO KUCIOTY B MpUeMHUK ¢ 1%
pacTBOpOM HaTpus ruapokcuaa. [locie oTroHku copepkuMoe npueMHuKa HeuTpanusytoT 10%
pPacTBOPOM YKCYCHOM KHCJIOTBI, 3aT€M B HEUTPaIM30BaHHOM JUCTUIUISTE OMPEICIIAIOT HATNYKe
HUTPHUTOB C MIOMOIIBIO OMMCAHHBIX BHIIIE PEAKIUi, a TAK)KE C TOMOIIBIO OKPAIIMBAHUs HOI-
KpaxMallbHOM OyMaKHu.

Peaxyus c iookpaxmanvrotl 6ymadxckou. Ha iogkpaxManbHyto OyMakKy HaHOCST Karuiio 1 H
pacTBopa XJIOPUCTOBOAOPOTHOM KMCIOTHI M 3 KaIUIM HEHTPATU30BaHHOTO JTUaIN3aTa, IPH HAJU-
YUY HUTPUTOB HOAKpaxMaabHas OyMakKa CHHEET.

Peaxyus ¢ ougpenunamunom. K 2 kamnsam auanuzara 106asisor 1 kario pacTBopa audeHu-
aMHHA B KOHIIEHTPUPOBAHHON CEPHOM KUCIIOTE: HAOII0IaeTCI MHTCHCUBHOE CHHEE OKpaIlliBa-
HUE.

KoJsimyecTBeHHOE onpe/ieieHne.

KonnuecTBeHHOE Oompe/iesieHne HUTPUTOB.

10 M1 muanu3ara MOMemaT B MPOOUPKY 1 100aBistoT 1 mit peaktuBa ['pucca. BerpsaxusaroT
COJIep’)KUMOe MPOOUPKHU U uepe3 15 MHUH. ONpeeNsaioT ONTHYECKYIO INIOTHOCTh MOTy4YE€HHOTO
pactBopa Ha (poroanekrpokoiopumerpe (KDPK-3, B kroBeTe ¢ TOMIIMHON ciost 1 ¢M TipH JUTHHE
BoJIHBI 540 uM (3enenslil ceerodminbTp). KoHTpoias — Boja ouninenHas. [lo rpagynpoBodyHOMy
rpaduKy ONpeAeTsaIOT CoIepKaHie HUTPUTOB B AHAIH3ATe.

KonunuecTBeHHOE onpesieieHue HUTPaTOB.

5 MJI Auanu3aTta moMEIIaT B TPOOUpPKyY, 1o0assitor 0,3 T cMecH i1 BOCCTaHOBJIEHUS, COMIEP-
KUMOE MTPOOUPKH TIIATENIBHO MEPEMEIINBAIOT B T€YCHHE 2 MUH. U OCTaBIsAOT Ha 10 MuH. 3atem
POOUPKY NEHTPUDYTUPYIOT 5 MUH. TIPH CKOPOCTU 5—6 ThIC. 00./MuH. Hatocamoanyro xu-
KOCTh (oTOKOIOpUMETpHPYIOT Ha nipudope KDK-23 B kroBeTe ¢ TonmuHoiMi cnos 1 cm, mpu
JuinHe BostHbI 540 HM (3eneHsblil cBeToduibTp). PactBop cpaBHeHust — 12% ykcycHas KUCioTa,
o0OpaboTaHHast cMechio Ul BoccTaHOBIEeHUS. [1o kanuGpoBouyHOMY rpaduKy ONpenessoT co-
JiepKaHre HUTPATOB, BOCCTAHOBIICHHBIX JI0 HUTPHUTOB, B IIPo0OE (Inanusare).

PacueT coepkaHue HUTPUTOB U HUTPATOB B MCCIIEyeMOM OOBEKTE IPOBOJIAT 1O popMyIie:

, TIIe

X — KOHIIEHTpALUsl HUTPUTOB (HUTPATOB), MI/KT,

A — cozepxaHie HUTPUTOB (HUTPATOB) IO KAIMOPOBOUHOMY T'pa UKy, MKT,

V1 — o0muit 00beM quanusara ¢ y4eToM pa3BeACHHUS, M1,

V2 - 00beM quanu3ara, B3ATBIN IS UCCIIEOBAHMS, MII,

N — HaBecka OOBEKTa, KT.

JlabopaTopuas padora 18
Crpykrypa 3ansTus
1. BxogHoii Tecr.
2. Ilpaktuyeckoe 3anarue "OnpeneneHne KapOOKCUreMorio0uHa B KpoBH'.
3. ToroBslii TECT.
esu 3ansaTHA
- U3Y4YHTh (PU3UKO-XUMHUYECKHE cBOMCTBa okucH yraepoaa (I1), myTu ero nmoctyrienus, mpe-
BpalllEHUs B OPIraHU3ME;
- IpOBECTH OOHAPYKEHHE U KOJIMUECTBEHHOE ONpeiesieHne KapOOKCUreMoriioOnHa B KpOBH, UH-
TEPINPETALHIO TIOJTYyYEHHBIX PE3YJIbTAaTOB.
Bomnpoce! 111 caMONOATOTOBKH
1. Ha3oBuTe OCHOBHBIE (PM3UKO-XUMHUUECKUE CBOMCTBA okcuia yraepona (II).
2. Ilepeuncnure NCTOYHUKU OTpaBiIeHUs oKkcuaoM yriaepoaa (II).
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3. YkaxuTe nmyTH NPpOHUKHOBEHUs oKcuza yriaepoza (1) B opranusm npu oTpaBieHUsIX.

4. Ilepeuncante qepuBaThl TEMOTJIO0MHA U YKaXKUTE, KAK OHU B3aUMOJEHCTBYIOT C OKCHIOM YT-
nepona (11).

5. HazoBuTe OCHOBHBIE CUMITTOMBI OTpaBieHust okcuaom yriepoaa (II).

6. MexaHu3M TOKCHYECKOTOo JeUcTBUS okcua yriepoza (II) Ha opranusm denoseka.

7. llepeunciure XUMUYECKUE PEAKIIMU OOHAPYKEHUSI KapOOKCUTeMOrI00UHA B KPOBH, UCIIOJIb-
3yeMbl€ B XUMUKO-TOKCHKOJIOITMYECKOM aHaJIU3e.

8. B uem cymHoCTh CIEKTPOHOTOMETPHUIECKOTO METO1a OOHAPYKEHUSI KapOOKCUTeMOTI0O0MHA B
KpoBu?

9. Ilepeuncirre N3BECTHIO BaM METO/IbI KOTUYECTBEHHOT'O OIpeAeIeHH KapOOKCUreMorioornna
B KpoBH. KpaTko oxapakTepusyiTe UX CyIIHOCTb.

10. [Ipu xakoM coaepx aHUu KapOOKCUTeMOTI00MHA B KPOBH YEJIOBEKAa MOKET HACTYIUTh
cMepTh?

11. [IpuBenuTe COEKTPHI MOTIOMICHUS! BOCCTAHOBJIEHHOTO T€MOTIIO0MHA M KapOOKCUTEMOTII00H-
Ha Ha oAHOM Tpaduke. OTMETbTE U300ECTUUECKHE TOUYKHA U MAaKCUMYyMbI a0COpOIuu.

12. Hanumute pacueTHyto GopMyIy sl KOIMYECTBEHHOTO ONpeeNieHus] KapOOKCUTeMOrioou-
Ha B KPOBH.

JlabopaTopHas padora

OOHapy:KeHHEe KAPOOKCUTeMOTJIO0MHA B KPOBH CIIEKTPO(OTOMETPUIECKUM METOT0M
3ananue 1. 3anuch COEKTPOB MOTJIOUIEHHS PACTBOPA JOHOPCKON KPOBH

1.1. 3anuch ciekTpa MorIoEeHUs PACTBOPA TOHOPCKOM KPOBH 10 BOCCTaHOBJICHHUs. 1 MIT CBe-
xKell moHopckoil kpoBu pa3BoiAt 0,1% pacTBOpoM T'HIpOKCHIa aMMOHHUS B MEPHOH KOJIOE Ha
100 ma. O0BEM pacTBOpa AOBOISAT 10 METKH, [TOCJIE YErO PacTBOP PUIBTPYIOT. 4 MJI puiIbTpaTa
MOMEIIAIOT B KIOBETY C TOJIIMHOM MOTomaronero cios 10 MM U CHUMAIOT CIEKTP MOJTy4eHHO-
ro pactBopa B auama3one aiauH BoiaH oT 500 10 600 aM. KOHTpOIs — AUCTUIUIMPOBAHHAS BOJIA.
[Tpu nmocTpoeHnn rpaduka MOITy4eHHOTO CIEKTPA MOTIONMIEHUS! OKCUTeMOTII00MHA OTMEYAI0T

MaKCHUMYyMBbI TOTJIOIeHus (puc. 1).
AD

4
1,2

O,ﬁ
E

O.GJ

02

500 §50 600 Ao

Puc. 1. CriekTpbl noromieHus JOHOPCKONW KPOBHU 710 BOCCTaHOBIEHUs (A)  mocie Boc-
cranosieHus (b).
1.2. 3anuch cnekTpa NorjIoeHus: pacTBOpa JOHOPCKOM KPOBH MOCJIE BOCCTAHOBIICHUS. B KtoBe-
Ty C T€M K€ PaCTBOPOM JOHOPCKOW KPOBU JOOABISIOT 5 MI' AUTHOHUTA HATPUS, COAECPKUMOE
KIOBETHI TIIATEIbHO MEPEMENINBAIOT M BHOBb CHUMAIOT CIIEKTP MOTJIOIIEHUS IOTy4YEeHHOTO pac-
TBOpa B TOM K€ JUana3oHe JUIMH BOJIH. KOHTPOJb — MUCTUIUIMPOBAHHAS BOJIAa. 3ApUCOBBIBAIOT
MOJIyYEHHBINH CIIEKTP MOIJIONIEHUsI BOCCTAHOBJIEHHOT'O TeMOTI00rHa (J1€30KCUTeMOTIO0NHA) B
KpOBH, HAKJIaJIbIBAIOT HA CIIEKTP, MOJIYYCHHBIN B 3aaHUH 1.1 1 OTMEUYat0T MaKCUMYyMBI M1OTJI0-
HICHHUS.
3ananue 2. 3anUCh CIIEKTPOB MOTJIOUICHUS PACTBOpa KPOBH, CoAepkKalle KapOOKCUTeMOorIo0uH
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2.1. 3anuck criekTpa NOTJIOUICHHs pacTBOpa KPOBH, CoJIeprKalleil kapOoKCUTreMorioOuH, 10 BOC-
cTaHoOBIeHUs. 1 MII KpOBH, coaepxaieit okcua yraepoaa (I1) moMmenaroT B MEpHYO KOJIOYy Ha
100 M1 u pazBoasat 0,1% pactBopom ruapokcuaa aMMoHus. [lonydueHHbIi pacTBOp GUIBTPYIOT.
4 M1 puIbTpaTa MEPEHOCAT B KIOBETY C TOJIIIUHOM MOTIomaromero ciios 10 MM u CHUMAIOT
CIIEKTp MOTJIOUIEHHUS pacTBOpa U auanazone JuH BoJH oT 500 1o 600 um. KonTposb — au-
cTiIUpoBaHHas Bojaa. CTposT rpaduk CrieKTpa MOTIOmEeH!sT KapOOKCUTEMOTIIOOMHA U OTMe-
Yal0T MAaKCUMYMBI MTOTJIOMICHUS (puc.2).

\

Puc..2. CriekTp nmoriomeHus KpoBH, cojiepxarieil KapooKCUreMorioOouH, 10 BOCCTaHOBIICHUS
(A) u nocne BoccraHosineHus (b).
2.2. 3anuck creKTpa MOMIOIIEHUs pacTBOpa KPOBH, CofieprKalliell KapOOKCUTreMOriIo0uH, rocie
BoccTaHoBJeHMsI. [locie 3anucu npeaplIyero CeKTpa MorjaoleHus B KIOBETY C pacCTBOPOM
KPOBH, cofieprkalield kKapOOKCUreMorioOuH, 100aBIsA0T 5 MI AMTHOHUTA HaTpus. Conepkumoe
KIOBETHI TIIATEIbHO IEPEMELINBAIOT U BHOBb CHUMAIOT CIEKTP MOIJIOIIEHUS IOJy4YEHHOTO pac-
TBOPA B TOM JK€ IMaIa3oHe AIuH BojaH. KoHTpons — nuctusummpoBanHas Boaa. [lomydeHHbIi
CHEKTp MOTIJIOIIEHUsI KapOOKCUTEMOIJIOONHA B KPOBHU HAKJIAIBIBAIOT HA CHIEKTP, MOTYYEHHbIN B
3a7aHuu 2.1 1 0TMEUYar0T MaKCUMYyMBI IIOTJIOLICHMS.

3areM creKTpalibHble KpUBbIE KapOOKCUTEMOTTIOONHA U 1€30KCUTeMOTrI001Ha, TOTYy4eH-
Hble B 33/1aHusAX 2.2. u 1.2., cTposT Ha oJHOM Tpaduke (puc. 3), oT™Medas TpU U300eCTUYECKHEe
TOYKH TIpH AjuHaxX BoJH 548, 560, 577 M.

N

-
v

SO0 550 600 A v
Puc. 3. Cnextpsl nornomeHus kapobokcuremornoduna (A) u gesokcuremoriodouna (b)
3ananue 3. KonnuecTBeHHOE omnpeieNieHne KapOOKCUTeMoriioOnHa B KPOBH CIIEKTPOPOTOMET-
pPHUYECKHM METOJIOM
0,5 M1 rccremyemMoil KpoBH MOMENIAIOT B MepHYIO KoyIOy Ha 100 MIT 1 JOBOJSAT COAEPKUMOE 10
metku 0,1% pacTBOpoM ruapoKcHIa aMMOHUS, TIIATENBHO MepeMelnBatoT. PactBop GuibTpy-
10T, 4 M1 QuIIbTpaTa BHOCAT B KIOBETY C TOJIIUHON moromatomiero ciost 10 MM, 100aBistoT 5
MI' IUTHOHUTA HATpUs, COAEPKUMOE KIOBETHI TIIATEIbHO NepeMemuBaroT. KoHTpons — au-
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CTHJTUPOBaHHas BojAa. M3MepsIoT ONTUYECKYIO TUIOTHOCTh PACTBOPA KPOBU MPH JIMHE BOJIHBI

534 am (D1) u 560 um (D2). JlanHble 3HaYCHUS ONTHYECKUX TUIOTHOCTEH MOACTABISIOT B Qop-

MYJy U PACCUUTHIBAIOT MPOLIEHTHOE COIepKaHUE KapOOKCUTeMOrjo0uHa B KPOBHU:

, Te

K1 =10,76; K2 = 0,36 (ko3 }urmeHTsI, onpeieeHbl SKCIEPUMEHTAIBHO),

D1 - 3HaueHne onTUYECKON INIOTHOCTU PacTBOPA KPOBH MPU JJIMHE BOJIHBI 534 HM,

D2 - 3HaueHue onTU4eCcKon IMIIOTHOCTU PACTBOPA KPOBU MPU JAJIMHE BOJHBI 560 HM.

JliinHa BomHBI 534 HM - 3TO JUTMHA BOJHBI, PU KOTOPO HAOIIOAaeTCs camasi OOJbIas pa3HHIIA

B ONTUYECKUX IJIOTHOCTAX KapOOKCHUTEeMOIJIOOMHAa M BOCCTAaHOBIIEHHIOrO remoriiobuHa, a 560

HM - JJTUHA BOJIHBI, IPU KOTOPOH MEPECeKaroTCsl KPUBBIE MOTIIOMIEHUST KapOOKCUreMoryioonHa u

BOCCTAaHOBJICHHOTO TeMOIJIOOMHA, €CJIM OHU U300paKaroTCs Ha 0 HOM Trpaduke (cMm. puc. 3).
N3obecTrueckue TOYKU MEpeceueHus] KPUBBIX KapOOKCHTeMOrioOMHa M BOCCTAHOBJICH-

HOT'O TeMOTJIO0NHA, a TAK)KE UX MAKCUMYMBbI OTJIOUICHHUS] MOTYT HECKOJIBKO OTJIMYATHCS OT yKa-

3aHHBIX B JIUTEPATypE, B 3aBUCUMOCTH OT mpuOopa. CTyneHTHl MOJIb3YIOTCS TaHHBIMH, TPHBeE-

JIEHHBIMU B METOAMYecKHX yka3zaHusx. [locie pacuera comepxaHusi KapOOKCUTeMOrTIOOWHA B

KpPOBH Ha OCHOBAaHMU Tabj.1 AenaroT 3aKiII0UeHUe O CTENEHH OTPaBIEHUS OKHChIO YIiIepoa.

Taoauna 1

3aBucumocthb Mexny konuenTpanueid CO B Bo3ayxe, coiep:kaHneM KapOoOKCHT eMO-

rJ100MHA B KPOBH M NPU3HAKAMHU OTPaBJIeHUSA

CO B BO31YyXE, HbCO B kpoBu, % IIpu3Haku orpaBJieHus
M/

0,08-0,11 0-10 Beccummrromuo.

0,20 10-20 YyscTBO cxkatus j16a. Bos-

MOJKHA JIeTKasi TOJIOBHAs
00J1b, KOYKHAs! THUIIEPEMHUSI.

0,23-0,46 20-30 ["onoBHast 6071b, CTYK B
BHCKaXx.
0,46-0,88 30-40 Tsoxenast rogoBHast 007k,

TyMaH B I1a3ax, TOIHOTA,
pBOTA, KOJUIAIC.

0,80-1,35 40-50 Te >ke CMMIITOMBI, HO YaIle
Ha0II0aeTCs KOJLUIAIIC.

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

1,8-5,7 60-70 HUE CepJICIHON JesITeTHhHO-
CTH U IbIXaHus. Bo3moskHa
CMEpTb.

5,7-14,08 80-90 CMepTh MEHbIIIE, YEM 32
4ac BIBIXaHMUSL.

5,7-14,08 90 CMmepTh 3a HECKOJIBKO MU-

HYT BIAbIXaHUA.
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8 TEMATHUKA KYPCOBBIX, KOHTPOJIbHBIX PAGOT, PE®OEPATOB

JlanHbIi B paboThl He IpeaycMoTpeH Y11

9 TEPEYEHb BOITPOCOB K K3AMEHY (3BAUETY)

a) IEPEYEHD BOIIPOCOB K 3AYETY

1.  Ilpenmer u coaep:kaHue TOKCUKOJIOTUYECKON XMMHUH, OCHOBHBIE IPOOJIEMBI, 3aJa4 U
NEePCHEKTHBHI pa3BUTHUS. B3aMOCBS3b C IPYTUMU AUCHUILTUHAMYA (MEIUIIMHCKUMU - CyeOHOM
MEINIUHOMN, KIMHUYECKOW TOKCUKOJIOIHeH, HApKOJIOTuel; MeIMKO-ON0JIOTHYECKUMH, XUMUYe-
CKHMHU U JIp.).

2. DTamnbl CTAaHOBJIEHUS U Pa3BUTHUS TOKCUKOJOTHUECKOM XUMUU. Posib oTedecTBEHHBIX U
3apyOeKHBIX YUCHBIX B CO3JJaHUU TEOPUN M METOJIOB aHAJIN3a SIZIOBUTHIX BEIIECTB B 00BEKTAX
OKpY’Karollel cpebl, MUIIEBbIX IPOAYKTaX, OpraHax M TKaHAX OMOJIOrHMYECKOIro MPOUCXOXKIe-
HUS.

3. OcHoOBHBbIE pa3/iebl TOKCUKOJIOTUYECKON XUMHUH (aHATUTUYECKast U OMOXUMHUYECKasi TOK-
cukonorus). Ux conepkanue.

4.  Kiununyeckas tokcukonorus. ConepxaHue npeaMera, 3a/1auu, OHATHE O A1axX U OTpaB-
JICHUSX. BUJIBI MTHTOKCUKAIIUHA.

5. IlpuHumn kinaccu(uKauu SJOBUTHIX BEIECTB B TOKCUKOJIOIMUECKOW XUMUU.

6.  OcHOBHbBIE HAIIPABICHHS UCIIOIB30BAHUS XUMUKO-TOKCHKOJIOTHUECKOTO aHAIN3a: Cyae0-
HO-XMMHYECKAasl SKCIIEPTU3a, AHATUTUYECKAsl JUarHOCTUKA OCTPBIX OTPABJIECHUN U HADKOMaHUM.
7.  OpraHusanuoHHas CTPYKTypa CyAeOHO-MEIUITMHCKOM 3KciepTu3bl B PO. [IpaBoBbie u

METO0JIOTUYECKHE OCHOBBI CYZ€OHO-XMMUYECKON 3KCIIEPTU3HI.

8.  OcHOBHBIE JOKYMEHTHI, periaMeHTHpYoLue padboTy B 00J1aCTH Cy1e0HO-XUMHUECKON
9KCIEPTU3bl. 3HaUCHHE JaHHBIX JI03HAHUS, HICTOPUM OOJIE3HU U PE3yNbTAaTOB Cy1e0HO-
MEIUIUHCKOTO UCCIIeI0OBaHUS TPyMa s CyAeOHO-XMMHYECKON SKCIIEPTU3HI.

9.  IlpaBmia cyaeOHO-XMMHUYECKOTO HCCIIEIOBAHUS B CYIEOHO-XUMUYECKUX OTIEICHUSX CY-
NeOHO-MEeTMIIMHCKUX J1abopaTopuil bropo cyne6HO-MeTUIIMHCKOM SKCIIepTU3bl OPraHoOB 31PaBo-
OXPaHEHHI.

10. [loxymeHTanus cyaeOHO-XMMUYECKHUX SKCIIEPTU3 U UCCIIEJOBAHUH.

11. ToOKCHUKOKMHETHKA 4y>KEpPOJIHbIX coeTuHEeHNI. BcacbiBaHUE UyKepOIHBIX COSIMHEHHM
KaK TPaHCHOPT 4yepe3 buosornyeckue MmeMopansl. Turnbsl MemOpaH. TpaHCOpT BeIecTB, CHO-
COOHBIX K MOHHU3AIUH.

12. PacnpeneneHue u MyTH BbIAEICHUS TOKCHYECKHUX BEILLIECTB U3 OpraHuimMa. Beioop o0bek-
TOB HCCJIEOBAHNS HA OCHOBE 3HAHUI BOIIPOCOB TOKCUKOKUHETUKH.

13. Toxcukomunamuka. [lonsTHe 0 penenTopax TOKCHYHOCTU. THUIIBI U IPOYHOCTH CBA3H
«ia-penentop». Beioop MeTona n30aupoBaHUs TOKCHYECKUX BEIIECTB U3 OUOTOTHIECKUX 00b-
€KTOB Ha OCHOBE 3HaHUH BOIIPOCOB TOKCUKOINHAMUKH.

14. Mertabonnyeckue NpeBpalleHus, KaTalu3upyeMble MUKPOCOMAIbHBIMU M HEMUKPOCO-
MaJIbHBIMU (pepMEHTaMU NeueHH. Ann(aTHIeCKOe U apOMaTHIECKOe I'MJIPOKCUIIMPOBAHUE, J1€3-
ANKWINPOBaHKeE, AeCylb(PUpOBaHUE, 1€3aMUHUPOBAHNE, PEAKIIMH THAPOIIN3A U IPOUYHE PEaKIIUH.

15. ®axrops! BiusronMe Ha MeTabonu3M. Peakiiun koHptoruposanusi. O6pazoBaHue KOHbIO-
raToB C TJIIOKYPOHOBOM KHCIIOTOM, 3pUpOB ¢ cepHOH, pocopHO U Apyrumu kuciotamu. [ToHs-
THE O «IETAIBHOM CHHTE3E.

16. Tlonstue o ckpuHuHTE UccaenyeMbix BemecTB. [ JKX- u TCX-ckpuHuHTA.
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17. XapakTepucTHKa METOI0B OYUCTKU OT SHAOTI€HHBIX BELIECTB, IPUMEHSIEMBIX B XMMHUKO-
TOKCHKOJIOTHYECKOM aHAJIN3€ JIEKaPCTBEHHBIX COCTMHEHUH.

18. IlpuHuMIHABHAS cXeMa XMMHUKO-TOKCHUKOJOTHYECKOr0 aHalln3a JIEKApCTBEHHBIX COEIU-
HeHuid. OO1IMe peakTUBBI, OCAXKIAIONINE AIKATIOU/IBl M UX CHHTETUYECKHE aHAJIOTH, 3HAUYCHHE UX
Ui Cye0HO-XMMHUYECKOI0 aHaau3a. PeakTuBEI, Aarolye [BETHbIE pEaKkIH, UX COCTaB, TEXHUKA
MIPOBEJICHUS PEAKIIUH.

19. Canununoas u GeH30lHasE KUCIOThI. XapaKTePUCTUKA, TOKCUYHOCTh. Peakiiun oOHapy-
KECHHUS.

20. Ankanouzabl - OPOM3BOJHBIC MUPHAMHA U NUIEPUANHA: HUKOTHH, aHa0a3uH, Maxukap-
nuH. Xapakrepuctuka. Peakiium oOHapyxeHusl.

21. Ankanouzbl - IPOM3BOJHBIC TPOIIAHA: ATPOIIUH, CKOIIOJAMHH, KOKauH. XapaKTepUCTHKA.
Peakuuu obHapyxeHusl.

22. IlpousBonHbie 6apOUTYpOBON KHUCIOTHI: OapOutan, dhenobapburan, Gapdbamui, 6yrodap-
Ouran, 6eH3oHas. XapakTepucTuka. Peakimm oOHapyKeHusI.

23. Ankanouabl — MPOU3BOJHBIE IMypuHA: KO(deuH, TeoOpoMuH. XapakrepucTuka. Peakuuu
OoOHapyXeHHUs.

24. Tlpou3BoJHbBIE M-aMUHOOCH30MHOW KUCIOTHI: HOBOKAWH, HOBOKAMHAMU/I. XapaKTEPHCTH-
Ka. Peakuuu oGHapy)eHUs.

25. Ankanoujsl - MPOU3BOAHBIC MHJOJNA: CTPUXHHUH. XapakTepucTuka. Peakunn oOHapyxe-
HUSL.

26. IlpousBoaHble peHOTHA3MHA: aMHHA3WH, JAUIPA3HH, TPU(PTA3UH, THOPHIA3UH. CBS3b XH-
MHUYECKUX CBOMCTB C METOAAMHU aHAJIM3a 3TUX COeTUHEHUH. Peakiuu MOATMHHOCTH: O0Iue U
OTIIMYUTEIILHBIC.

27. llpousBoauslie 1,4-0eH30Ma3UNMHA: JUa3eNaM, OKca3enaM, HUTpa3enam, XJI0pua3enok-
cua. Xapakrepuctuka. CXxeMbl HCCIIEIOBAaHUS 110 HATUBHBIM BEIIECTBaM U OEH30()eHOHAM.

28. Omnuatbl: MOp(HH, KOJIEHH, T€POUH; BEIIECTBA, COMYTCTBYIOIUE aJIKAION1aM Onus. Xa-
pakrepucTuka. OcCOOEHHOCTH aHaAIN3a.

0) IEPEYEHDb BOITPOCOB K DK3AMEHY

1. «Meramnyeckue sab». Ponb MeramioB B kuBoM opraHusMe. [loHarne o0 scceHIMaNbHBIX,
YCIIOBHO-ICCEHIIMAIBHBIX U TOKCUUECKUX MeTauiax. [Ipumepsr.

2. «Meramnnyeckue a1eD». Pacripenenenue «MeTalUIMUECKUX s10B» B opranusme. PenentopHas
cBs3b. Bo3MmoykHBIE mpeBpamieHus. Mecto jokanu3anuu (JEIOHUPOBAHHUE) B 3aBUCHUMOCTH OT
XapakTepa OTpaBieHUs (OCTPOE U XPOHUYECKOE OTPABJICHUE).

3. MeTtozabl KOJIMYECTBEHHOT'O OINPEAETICHUS «METAIIIMUECKUX S10B» B Ouomarepuane. Uem BbI-
3BaHa HEOOXOIMMOCTh MPOBECHHS TAKOTO POJia UCCIICAOBAHUSL.

4. IpoOHBINA METOA aHAIM3a HAa «METAJUIMYECKHE A1b1» U MBIIIbSIK. OpraHndeckre peareHThl B
JTpOOHOM METOJIe aHaTN3a.

5. ®U3UKO-XUMHYECKHUE METO/Ibl UCCIIeI0BAaHNUs, TPUMEHSIEMbIE B XMMHKO-TOKCUKOJIOTMYECKOM
aHalM3e «METAUTMYECKUX SIA0B». ATOMHO-aJICOPOLIMOHHAs CIIEKTPOCKONHUSA, (POTOKOIOpUMET-
pusl.

6. «JleTyune 1p1» U UX TOKCUYHOCTh. TOKCUKOAMHAMHUKA U TOKCUKOKUHETHKA «JIETYYHX ST0BY.

7. XapakTepucTHKa METOJI0B M30JIMPOBAHUS «IETYYUX SJI0B» B 3aBUCHUMOCTH OT BUIAa O0OBEKTa
(opransl Tpyma, OM0XXHIKOCTH) U CBOMCTB aHAJIN3UPYEMBIX BEIIECTB.

8. I'a3oBast xpomarorpadusi Kak COBPEMEHHBIH BBICOKO3((PEKTUBHBIN METOA OOHApYXKEHUS U
OTIPEEIIEHUS WIETYUUX SJOB.
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9. O0muUii XUMHKO-TOKCHUKOJIOTHYCCKUI aHAIU3 Ha «IeTy4due snap». Cxema UCCaea0BaHus JTU-
CTHJUIATOB. MeTOIbI OOHAPYKEHUS M ONPEACTICHHUS.

10. SInoBUTBIE AJTKWITATIOTEHHUIBI (XJIOPOPOPM, XJIOPAITUIAPAT, YETHIPEXXJIOPUCTHIA YIrIepos,
nuxiiopaTad). TOKCHKOJIOrMYecKoe 3HaueHHe, METAa0OJIU3M, peaklud OOHapyX eHHs. XUMHU3M
peaKuui.

11. TokcuKOIOTHYECKOE 3HAUEHHUE AJIbJIETUI0OB U KeTOHOB. CIIOCOOBI M30IUPOBAHHS U OOHAPY-
JKEHUS B IUCTUIUIATE aJIbJIETUIOB U KETOHOB: (hopMalbIeru/, alleTOH.

12. YkcycHast KUCIIOTa, TOKCUKOJIOTHUECKoe 3HaueHne. CrocoObl M30IMPOBaHUS U OOHapyXe-
HUS B AUCTUILIATE.

13. ToKCHKOIOTHYECKOE 3HAYEHHE METUJIOBOTO, ATHJIOBOTO M M30aMHJIOBOTO CIUPTOB. M30mu-
poBaHue, cyap0a B opranusme. VaeHtudukarms.

14. Dtunenrnukonb. OcOOEHHOCTH TOKCHYECKOTO JeHCTBUS HATUBHOM MOJIEKYJIBI U META0O0IH-
TOB. OCOOEHHOCTH M30JIUPOBAHUS, HICHTU(DUKALIUH.

15. AnkoronbHO€E ONBSHEHUE U MPOOJIeMa ero SKCHepTU3bl. TOKCUKOKHHETHKA ATHIIOBOTO CITHP-
ta. KomuecTBeHHass TMarHOCTUKA OIbSHEHUS.

16. OOm1ast xapakTepUCTUKA SIIOBUTHIX U CHIIBHOACHUCTBYIOIIMX BEILIECTB, H30JIUPYEMBIX U3 OHO-
JIOTUYECKUX OOBEKTOB MOJISIPHBIMU pacTBOpUTENsIMU. OOIIME M YaCTHBIE METOJIbl U UX IpUMeE-
HEHHE.

17. CoBpemMeHHbBIE METO/AbI U30JUPOBAHUS SAOBUTHIX BEIIECTB MOJKUCICHHBIM CIIUPTOM U MOJI-
KHUCIIEHHOU BO/10M. MIX 0COOEHHOCTH, IPEUMYIIECTBA, HEAOCTATKH.

18. Meto1 M30IMPOBAHMSI SIOBUTHIX BEIIECTB MOJKHUCICHHOW BOAOW. BiusHue Ha cTeneHb u3-
BJICUCHUS BEILIECTB U3MEIbUCHHOCTU 00bEeKTa (TIeUeHb, MMOYKHU U Jp.), pH cpeabl, skcTpareHTa u
npupo bl KUCIOThL. [locnenoBaTenbHOCTh NpoBeACHUS U30aMpoBaHus. Cxema MeToa.

19. Ha kakue nBe OOJIbILIME TPYMIbl Pa3IENSIIOTCS BELIECTBA MOCIEIOBATEILHON IKCTPAKIIHEH
BBITSDKKM M3 OMOJIOTMYECKOr0 MaTepHajia OpraHMYecKUM pacTBOpHUTeNeM (3PUPOM WM XJIOpO-
dopmom) ripu pH 2-2,5 u pH 9-10?

20. Kak Biusietr pH cpenbl u npupoia OpraHnYecKoro pacTBOPUTENS Ha TIOJTHOTY IKCTPAarupoBa-
HUS OTJENBHBIX BENIECTB?

21. BemecTBa 3KCTparupyemble OpraHM4ecKUM pPacTBOPHUTENIEM M3 KHUCIOro pactBopa. Obmue
CBOMCTBA BEILIECTB.

22. BemiecTBa 3KCTparupyeMble OpraHUYeCKMM PAacTBOPHUTEIEM M3 ILENIOYHOro pactBopa. O6-
e CBOMCTBA BEIIECTB.

23. daxTopbl, onpeaessomue 3h(HEKTUBHOCT M3BJIECUEHUS JIGKAPCTBEHHBIX COCTUHEHUH W3
OMOJIOTMYeCKUX OOBEKTOB Ha Pa3MUYHBIX dTalax dKCTPAKIMU. XapaKTep 00BbEKTa, CIocod ero
u3MmenbueHus, pH, ¢pu3nKko-xuMHUYECKrUe CBOWCTBA IKCTPAreHTOB (TuApoduiIbHbIe, aMDUPUIb-
HbI€, TUNO(QUIBHBIE).

24. BemecTBa, U30JUpyeMble OPraHUYECKUMHU pacTBopuTensaMu. Snoxumukarsl. Knaccupuka-
st

25. ®ocdooprannyeckue coequHeHus (xaopodoc, metadoc, auxiaodoc, kapdbodoc).

26. XnopopraHuyecKue MeCTUINIBI (TeKCaXJIOPIMKIOTEKCaH, TeNTaxJiop)

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

28. Omnpenenenne KapOOKCUTEMOITIOONHA B KPOBU. TOKCHKOJIOTHYECKOE 3HAUEHUE OKUCH YTJie-
pona

29. OrtpaBnenuss rpubamu. Jleyenue otpaBiaeHuit rpubamu, wmetabonu3Mm. XHUMHKO-
TOKCUKOJIOTHYECKUN aHAJIN3.
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10 CAMOCTOSATEJBHASA PABOTA OBYYAIOLIIUXCSA

Copepxanue, TpeOOBaHUs, YCIOBUS U TMOPSJIOK OpraHU3alUUd CaMOCTOATEIHHOM
paboThl O0ydarommxcsi ¢ y4etoM (OpMbl OOydeHHs] OMpEAeNsieTCS] B COOTBETCTBUU C
«ITonoxxeHneM 00 OpraHu3alui CaMOCTOSITEILHON PabOThl 00yUYaIOIINXCS», YTBEPKICH-
HbIM YuensiM coBeToM Yil'Y (mporokoisr Ne 8/268 ot 26.03.19 1.).

®dopma 00yueHus: OYHAsL.

Ha3BaHue pa3iesioB U TeM Buja camocTosiTesibHON padoThI Oo0bem B ®dopMa KOH-
yacax TpoJist
Tema 1. Beenenune. Xumuko- | Ilpopabotka yueGHOro marepuanga ¢ HC- TECTHPOBAHHE
TOKCHKOJIOTUYECKUH aHAIN3. | MOJb30BaHUEM pecypcoB yueOHo- BO BpeMs ayi-
OCHOBHBIE HAaIPABJICHUSL. METOANYECKOTO ¥ MH()OPMAIIOHHOTO
Opranuzanus IpoBeIeHUs obecrieyeHns JUCLIUIIINHEL. TOPHbIX  3aHs;-
cylleOHO-XuMH4YecKoi u cy- | IloAroroBka Kk ycTHOMY OIpOCY. 2 TUI; BKIIOYCHHC
JIeOHO-MEIULIMHCKOM DKC- IloaroroBka k crade 3adeTa. BOIPOCOB  KOH-
nepTusbl B PO TPONBHBIX  pa-
00T, Ha 3a4eTe
Tema 2. Buoxumuueckas [TpopaboTka yueOHOrO Marepuana C HC- BBIOOpOYHAs
TOKCHKOJOTHS. TOKCHKOKH- | TIOJIb30BaHUEM pecypcoB yueOHo- MIpOBEpKa BO
HeTuka. buotpancdopmanusa | meronuueckoro #u  MHGOOPMALMOHHOTO BpeMsl ayAUTOP-
TOKCHYECKHX BELIECTB o0ecrieyeHus! TUCIMIUIMHBL 4 HBIX 3aHATUH;
[ToaroroBka K yCTHOMY OIPOCY. BKJTIOYEHE BO-
IToaroroBka K coaue 3ayera. IIPOCOB KOH-
TPOJIBHBIX pa-
00T, Ha 3aueTe
Tema 3. XuMuko- [MpopaboTka yueOHOrO Marepuana C HC- BBIOOpOYHAs
TOKCHKOJIOTUYECKUH aHAIN3 | MOJIb30BaHUEM pecypcos yuebHo- IpOBEpPKa BO
(cynebHO-XMMUYeCKHi) Ha METOANYECKOTO ¥ MH(YOPMAIOHHOTO BpeMsl ayAUTOp-
TpYIINY BEIIECTB, U30JUpye- | oOecredeH s JUCIUTUINHBL. 4 HBIX 3aHATHIL;
MBIX SKCTpaKLHUel u copo- IToaroroBka K yCTHOMY OHIPOCY. BKJIFOUCHHE BO-
nuei. JlekapcTBeHHbIE Be- IToaroroBka K caaue 3ayera. POCOB KOH-
IIeCTBA. TPOJILHBIX pa-
00T, Ha 3aueTe
Tema 4. Ananutnueckast 1u- | IIpopaGotka ydeOHOro marepuaia c Hc- BBIOOpOYHAs
ArHOCTHKA OCTPBIX OTpaBiie- | MOJIb30BAaHHEM pecypcos yuebHo- IpOBEPKa BO
HUI1 JIeKapCTBEHHBIMH Bellle- | METOUYECKOT0 H  MH()OPMAIMOHHOTO BpeMs ayIuTop-
CTBaMH. o0ecrieyeHus TUCIMIUIMHBL 2 HBIX 3aHATHI;
IToaroroBka K yCTHOMY OHIPOCY. BKJIFOUCHHE BO-
ITonroroBka k ciaye 3adeta. MIPOCOB KOH-
TPOJILHBIX pa-
00T, Ha 3a4eTe
Tema 5. Ananutnueckas 1u- | IIpopabotka ydeOHOro marepuana c HC- BBIOOpOYHAs
arHOCTHKA HAPKOTHYECKUX M | TIOJIb30BaHHEM pecypcoB y4eOHO- MIPOBEpKa BO
JPYTUX OJTypPMaHUBAIOIINX METOJMYECKOTO ¥ WH(POPMAIMOHHOTO BpeMsl ayIuTop-
BELIECTB o0ecrieyeHus! TUCIUIUIMHBL 2 HBIX 3aHATHIL;
[ToaroroBka K yCTHOMY OIIPOCY. BKITIOYEHHE BO-
IlonroroBka k ciaye 3adeTa. MIPOCOB KOH-
TPOJIBHBIX pa-
00T, Ha 3a4eTe
Tema 6. Xumuko- IIpopaGoTka y4eOHOrOo Marepuajna C WC- BBIOOpOYHAs
TOKCHKOJIOTUYECKUH aHAIN3 | MOJIb30BaHUEM pecypcoB y4eOHO- 4 MIPOBEpKa BO
BEIIECTB, U30JUPYEMBIX 3KC- | METOIUYECKOr0 M MH()OPMALMOHHOTO BpeMsl ayAUTOp-

Tpakiuen. [lecTuuasl.

oOecIieYeHnsT TUCIIUIUINHEL

HBIX 3aHSITHH;
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IlonroroBka K yCTHOMY OIIPOCY. BKJIIOYEHHE BO-
IlonroroBka k ciaye 3aderta. IIPOCOB KOH-
TPOJIBHBIX pa-
00T, Ha 3a4eTe
Tema 7. XuMuko- [IpopaboTka yueOHOrOo Marepuana C HC- BBIOOpOYHAs
TOKCUKOJIOTUYECKHI aHANNU3 | TOJb30BaHUEM pecypcoB yueOHo- MIpOBEpKa BO
BEILIECTB, U30JUPYEMBIX TU- | METOIUYECKOr0 M  HMH(OPMALMOHHOTO BpeMsI ayAUTOP-
cTisiuet. «Jleryune» o0ecrieyeHus! TUCIUIUIHHBL HBIX 3aHATHIL;
SIJTBI. IlonroroBka K yCTHOMY OIIPOCY. 10 BKJIIOYEHHE BO-
IToaroroBka k coaue 3ayera. IIPOCOB KOH-
TPOJIBHBIX pa-
00T, Ha 3K3a-
MEHe
Tewma 8. Xumuko- IIpopaboTka y4eOHOTO MaTepmana C WC- BBIOOpOYHAs
TOKCUKOJIOTUYECKHI aHaNN3 | TOJIb30BaHUEM pecypcoB yueOHo- MIpOBEpKa BO
BEIICCTB, U30JUPYEMBIX MU- | METOIUYECKOT0 H  HH()OPMAIMOHHOTO BpeMs1 ayIUTOp-
Hepanuzanueil. «MeTannm- o0ecrieyeHus! TUCIMIUIMHBL HBIX 3aHATUH;
YECKHUE» b IloaroroBka K yCTHOMY OHIPOCY. 24 BKJIFOUCHHE BO-
IlonroroBka Kk ciaye sK3aMeHa. MIPOCOB KOH-
TPOJIBHBIX pa-
00T, Ha dK3a-
MeHe
Tema 9. Xumuxo- [MpopaboTka yueOHOTO Marepuana C HC- BBIOOpOYHAs
TOKCHKOJIOTHYECKUH aHAIN3 | MOJb30BaHUEM pecypcos yueOHo- IIPOBEPKa BO
BEILIECTB, U30JUPYEMBIX ME- | METOIUYECKOr0 M  HMH(OPMALMOHHOTO BpeMsl ayAUTOP-
TOJIOM JTHANIN3A. obecrieyeHus! TUCIUIUTHHBL HBIX 3aHATHIL;
[ToaroroBka K yCTHOMY OIPOCY. 10 BKJIFOUCHHE BO-
IToaroroBka K caayde 3K3aMeHa. POCOB KOH-
TPOJBHBIX pa-
60T, Ha 9K3a-
MEHE
Tewma 10. Xumuxko- [IpopaboTka y4eOHOTO Marepuana C WC- BBIOOpOYHAs
TOKCUKOJIOTUYECKHH aHANNU3 | TOJIb30BaHHEM pecypcoB yueOHo- MIpOBEpKa BO
BEIIEeCTB, TPEOYIOIUX OCO- METOANYECKOTO W WH(POPMAIMOHHOTO BpeMs1 ayIuTop-
OBIX METOZIOB M30JINPOBa- oOecrieyeHus TUCIMIUIMHBL HBIX 3aHATHI;
Hust. Coequnenus ¢gropa. ITonroroBka K yCTHOMY OIPOCY. 10 BKJTIOYEHHE BO-

AHanu3 BeIEeCTB, He TpeOy-
FOIAX OCOOBIX METOJOB
W30JIUpOBaHus. BpenHbie
napsl 1 ra3el. OKCUI yriie-
pona

IToaroroBka K ciade 3K3aMeHa.

MIPOCOB KOH-
TPOJILHBIX pa-
00T, Ha dK3a-
MEHE
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11 YYEBHO-METOJINYECKOE U UH®OPMAIIMOHHOE OBECIIEYEHHE-
JAUCHUIIJINHBI

a) CiMcoK peKoMeHayeMoil JJuTepaTypbl
OcHoBHas :

1. ITaBnoga, O. H. Tokcukonornyeckas xumusi. Yacts 1. @apmanus : KOHCIEKT JEKIIHH /
O. H. ITaBnoBa, A. A. KyapsimoBa. — Camapa : PEABIU3, 2013. — 237 ¢. — ISBN 2227-8397.
— Texcr : anexTpoHHbIH // InexkTporHo-0nommoreyHas cuctema IPR BOOKS : [caiit]. — URL.:
http://www.iprbookshop.ru/19320.html

2. Epemun C.A., Tokcukosnorudeckas xumus. AHATUTHYECKAs Tokcukonorus : ydeOHUK / Epe-
muH C.A., Kanerun I'.W1., Kanetuna H.W. u np. ITox pen. P.Y. Xabpuesa, H.W. Kanerunoii - M.

: I'DOTAP-Menua, 2010. - 752 c. - ISBN 978-5-9704 1537-5 - Texkcr : anmektponnsbIit // 3bC

"KOHcy.HBTaHT cTynenra" [caiiT]. - URL
http://www.studentlibrary. ru/book/ISBN9785970415375 html

3. Ilnerenéna T.B., Toxcuxonoruueckas xumus / "[Inerenena T.B., Ceipoemkun A.B., Mak-
cumona T.B.; ITox pen. T.B. Ilnerenéroit" - M. : [DOTAP-Menua, 2013 512 c. - ISBN 978 5-
9704-2635-7 - Tekct : anmekrponnbii // DBC "Koncymbrant crymenta" : [caiit]. - URL :
http://www.studentlibrary.ru/book/ISBN9785970426357.html

JlomosiHUTEIBLHAS

4. Hemepemmuna, O. H. O6mue Bonpockl TOKCUKOJIOTHUYECKOH XuMun. Moaynb 1 : yueo-
HOE MOocOOHe K CEMHUHAPCKUM U JTAOOPATOPHO-TIPAKTHUECKUM 3aHATHUSM MO TOKCUKOJIOTHYECKON
xumun. s crymentoB crnenuanbHoctd 060108.65 — dapmanus (8 cemectp) / O. H. Hemepe-

mmHa ; moxa peaakmuend A. A. HukonopoB. — OpenOypr : OpeHOyprckast rocyiapcTBeHHast Me-
qunuHckas akagemusi, 2013. — 81 ¢. — ISBN 2227-8397. — TekcT : 3JIeKTpOHHBIH // Diek-
TPOHHO-OMOIMOTEUHAs cucremMa IPR BOOKS : [caiiT]. — URL:

http://www.iprbookshop.ru/54287.html

5. COOpHUK TeCTOB 10 TOKCUKOJornueckor xumuu / A. A. JIuteun, M. B. benosa, A. M.
Brnacos [u np.] ; mox penaknueii I'. B. Pamenckoii. — M. : Jlaboparopus 3uanuii, 2019. — 186
c. — ISBN 978-5-00101-617-5. — TekcT : 3J€KTpOHHBIH // DNEKTPOHHO-OMOINOTEYHAs] CUCTE-
ma IPR BOOKS : [caiit]. — URL.: http://www.iprbookshop.ru/88969.html

6. Hemepemmna, O. H. TOKCHKOIOTHYECKH Ba)KHBIE BEIIECTBA H30JIUPYEMbIE METOJOM
JUCTHWILISAIUK. Monynpe 2 @ yueOHOe mocoOHue K CEMUHApCKUM M J1aOOPaTOPHO-TIPAKTHUECKUM
3aHITHSIM 110 TOKCHKOJIOTUYECKOW XUMUU AJis CTyAeHToB crnenuaibHoctu 060108.65 — dapma-
uusa / O. H. Hemepemuna ; non penakuueit A. A. HukonopoB. — OpenOypr : OpenOyprekas
rocyJapcTBeHHas MeIUIMHCKas akagaemus, 2014, — 82 ¢. — ISBN 2227-8397. — Tekcr : a1ek-
TpOHHBIA // nexkTpoHHO-OmMOMMoTeyHass cuctema I[PR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/54313.html

7. ApzamacueB A.Il., TCX-CKpUHUHT TOKCHUKOJIOIMYECKH 3HAYUMBIX COEIMHEHUH, U30-
JTUPYEMBIX dKCTpakiuen u copbuueit : yuebnoe nocodue / [lox pen. A.Il. Ap3zamaciesa - M. :
I'S0TAP-Menua, 2010. - 240 c. - ISBN 978-5-9704-1144 5 - Texkcr : anexrponssid // DBC
"KoHcynbTant cTynenra" [caiT]. - URL:
http://www.studentlibrary.ru/book/ ISBN9785970411445 html
yueOHO-MeTOoAn4ecKas

1. Tokcukonornyeckass XUMHUsI: METOIMUECKHIE YKA3aHUS JIJISI CAMOCTOSTEIIbHONW PaboThI
cTyneHToB creruanbHocTH 33.05.01 ®@apmanus (coctaButens: Llpons O.10.) (M3nanue ytBep-
)KaeHo pereHueM Yderoro coera UMDu®K npotoxon 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

MHUHHCTEPCTBO HAYKH M BbICIIEro obpa3oBaHus PO

o . Dopma
Y IIBSAHOBCKUH roCy1apCTBEHHBII YHUBEPCUTET

@ - PaGouast nporpamMma JIUCLHUITIIMHbI

CornacoBaHo:
Vi ) T 74 ” 4
Lo dleleeceoncwicass |ellerreszeecce. (LE | 70 _—|
Honococmes compyonuka nayunoii 6ulbnuomexu DQHO &/ nodnuce dama

NMporpaMMHoe odecrnieyeHue
1. Microsoft Office
2. OC Windows Professional
3. Awnrtumnaruar BY3

0)

B) [IpodeccuonanbHble 6a3bl TaHHBIX, HHPOPMATHOHHO-CIIPABOYHBIE CHCTEMBI

4. IPRboOKS [DnexkTpoHHBIN pecypc]: 3eKTpoHHO-OMOIMoTeYHas cucrema / rpyrma
xommanuii  A#l ITu Dp Memua . - Dnektpon. man. - Capatos, [2019]. - Pexum mocrtyna:
http://www.iprbookshop.ru.

5. FOPAMT [DrekTpoHHbBII pecypc]: 3MeKTpOHHO-OMOMoTeuHas cuctema /| 00O
Dnekrponnoe u3garenbctBo FOPAWT. - Diextpon. naH. — Mocksa, [2019]. - Pexxum ngocryma:
https://www.biblio-online.ru.

6. KoHcyabTaHT cTyaeHTa [DIEKTPOHHBIA pecypc]: AJIeKTPOHHO-OMOIMOTEYHAs CH-
crema / OOO Iloaurexpecypc. - DnekTpoH. gaH. — MockBa, [2019]. - Pexum mocrtyna:
http://www.studentlibrary.ru/pages/catalogue.html.

7. Kouncyabrantllioc [DnekTpoHHBI pecypc]: chmpaBodHas MpaBoBas CHUCTEMA.
/Komnanus «Koucysnprant [lmocy» - DnektpoH. naH. - Mocksa : KoncynerantlLitoc, [2019].

8. ba3a naHHBIX NepUOANYECKMX W3JaHMii [DIEKTPOHHBIN pecypc| : AIEKTPOHHBIE
KYpHAJIBI / OO0 HMBUC. - DnekrpoH. maH. - MockBa, [2019]. - Pexum nocryna:
https://dlib.eastview.com/browse/udb/12.

9. HanuonajbHasi JIEKTPOHHAasi OMOJIMOTEKA [DICKTPOHHBIA pecypc]: AIMeKTpOHHAs
OoubnHnoTeka. - JyeKTpoH. AaH. — Mocksa, [2019]. - Pexxum noctymna: https://H36.pd.

10. DnexkTponHas 6udauoTeka aucceprauuii PI'B [DnekTpoHHBI pecypc]: dTeKTpoH-
Has OubOmmoreka /| ®I'BY PI'B. - DnektpoH. man. — Mocksa, [2019]. - Pexum mocrtyna:
https://dvs.rsl.ru.

11. ®epepaibHble HHPOPMALHOHHO-00pa30BaTe/IbHbIE IOPTAJIbI:

Nudopmanmonnas cucremMa ExuHoe okHO goctyna kK oOpazoBarenbHBIM pecypcam. Pexum mo-
cryma: http://window.edu.ru
denepanbublii nopran Poccuiickoe odpazoanue. Pexxum noctyma: http://www.edu.ru

12. Odpa3oBarenbHbie pecypebl Yal'y:

Onekrponnas oudnauoreka Yil'VY. Pexxum gocryma : http:/lib.ulsu.ru/MegaPro/Web
Oo6pa3zoBatenbHblil mopran Yul'Y. Pexum gocryna : http://edu.ulsu.ru

CornacoBaHo:

uaeneige YOIT M'ﬂ;ﬁ‘x/mwwu\ﬁ /D //Q I6 /0
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10 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE HAYYHO-
HUCCJEJTOBATEJIBCKOM PABOTHI

YueOuast aynutopus 212 mns mpoBeACHHs JEKIUH, TPYNIOBBIX M WHIMBHUIYATbHBIX
KOHCYJIbTAIIMH, TEKYILEro KOHTPOJI U MPOMEXKYTOUHOM aTrTecTaluu (C HabOpoM JAEMOHCTpa-
[IMOHHOTO 000pYAOBaHUs JUIsl O0SCIICUeHUSI TEMATHUECKUX WILTIOCTPAIUMKA B COOTBETCTBHH C
paboueii mporpamMmol IUCUUIUIMHBI). [loMerienre yKOMIUIEKTOBAHO CIeUaTn3upOBaHHOM
MebOenbio Ha 24 TI0CaJOYHBIX MECT M TEXHUYECKUMU CPEICTBAMU: SKpaH HACTCHHBIHN, JOCKa
aynutopHas. Pabouee mecto npenogasarenst, WI-FI, uarepner. [Tnomans 42,93 kB.M.

VYuebnas aynutopus 216 s npoBeaeHus, 3aHATHIA 1a00paTOPHOTO THIIA, TPYIIIOBBIX U
WHAUBUAYAIbHBIX KOHCYNIbTallMi, TEKYHIEro KOHTPOJIA W MPOMEXKYTOUHOH arrectanuu (c
HAO0OPOM JIEMOHCTPAIIMOHHOTO O0OPYIOBAaHMS JJisi 00ECHEUYEHUs TEMAaTHYEeCKHX HILTIOCTpa-
Ui B COOTBETCTBHM C pabouell mporpammon JUCHUIUIMHBI). [loMelieHre yKOMITJIEKTOBaHO
CHEeIHATH3UPOBAHHON MeOenblo Ha 16 mocamoyHBIX MECT M TEXHHYECKHMH CPEICTBAMH:
9KpaH HACTEHHBIH, Jocka aynutopHas. Pabouee mecto mpemnonaBatens, WI-FI, unrepner.
ITnomans 42,93 xB.M.

VYyeOHast ayaAuTopust Al caMoCTosATeNbHON paboThl ctyaeHToB 230 ¢ noctynom Kk ObC.
JUIsl caMoCTosATeNIbHOM padoThl crynentoB, Wi-Fi ¢ noctynom k DUOC, OBC. KommbroTtep-
HBIM KJIacC YKOMIUIEKTOBAHHBIM CIIEIMAaTU3UPOBaHHON Mebenbio Ha 32 MOCa0YHBIX MECT U
TEXHUYECKUMHU cpeacTBamMu o0ydeHus (16 mepcoHambHBIX KOMIBIOTEPOB) € TOCTYIIOM K CETH
«HnTepuery, DMOC, OBC. ITnomane 93,51 kB.M.

YuTanbHblid 3a)1 HAYYHOH OMOIHOTeKH (ayauropus 237) ¢ 30HOU IS CaMOCTOSTEIBHOM
pabotel, Wi-Fi ¢ gocrynom k SUOC, DBC. Aynutopusi yKOMILIEKTOBaHA CIELHATU3UPOBAH-
HOM Mebenbio Ha 80 moCcaOYHBIX MECT U OCHAIICHA KOMITBIOTEPHON TEXHUKOU C JIOCTYIIOM K
cetu «MuTepuer», DMOC, OBC, skpanom u npoekropom. [Inomans 220,39 kB.M.

11 CHEIMAJIBHBIE YCJIOBUSA JJISA OBYYAIOIIIUXCA C O'PAHUYEH-
HBIMUA BO3MOXHOCTAMMU 310POBb (OB3) U UHBAJIN10OB

Obyuaromuecs ¢ OB3 u uHBamuAbl MPOXOJAT MPAKTUKY COBMECTHO C JIPYyrUMHU oOyuaro-
muMucs (B yueOHOM rpymie) Wi MHIUBUYaIbHO (110 TUYHOMY 3asiBIEHUIO 00YYaroIerocs).

OmnpeneneHne MeCT NMPOXOXKIEHUS NPAaKTUKU A oOywarommxcsd ¢ OB3 u uHBanmuaos
OCYILIECTBIISICTCS C YYETOM COCTOSIHUS 3/I0POBbs M TpeOOBAHUN K MX JTOCTYIHOCTH JUISl JAHHOM
Kareropun oOydaromuxcs. [Ipu omnpeneneHur MecT U yclIoBHH (C Y4ETOM HO30JOTMYECKOU
IPYNIbl ¥ TPYNIbl HHBATUIHOCTH O0YYarOIIErocs) MPOXoXkKAeHUsT y4eOHOM M MpPOU3BOJCTBEH-
HOM MpaKTUK JJI JTaHHOW KaTerOpuH JIUI| YYUTHIBAIOTCS MHAMBHIYyaJbHbIE OCOOEHHOCTH 00Y-
YAIOIINXCS, & TAKKE PEKOMEHAALNH MEIUKO-COLIMAIbHON SKCIEPTU3bI, OTPAXKCHHBIE B MH/IUBH-
IyaJbHOU MporpamMme peadMIuTalui, OTHOCUTEIFHO PEKOMEHOBAHHBIX YCIOBUN U BUJIOB TPY-
na.

[Ipu onpenenennn mMecta npakTuku s odydaronuxcs ¢ OB3 u uaBanugoB ocoboe BHU-
MaHHe yzessieTcs 0e30MacHOCTH TPyAa M OCHAIleHUIo (000pyaoBaHuIo) paboyero mecra. Pabo-
Yyhe MeCTa Ha MPaKTUKY MPEeAOCTaBISIFOTCS MPOQPMIbHON oOpraHus3aliel B COOTBETCTBHH CO
CJICAYIOIIMMHU TPeOOBAHUSIMMU:

— i odyyaromuxcs ¢ OB3 u uHBaJINI0B M0 3peHHIO - CJIA00OBHAAIMX: OCHAIICHHUE CIIe-
[UAJIBHOTO paboyero mMecra OOIMIMM M MECTHBIM OCBEIICHHEM, 00EeCeunBaIOIUM OeCIpernsT-
CTBEHHOE HAaXOXJIEHUE YKa3aHHBIM JIMIIOM CBOETo pabouero Mecra W BbHIMOJIHEHUE MHIUBUIY-
AJIIbHOTO 33aJIJaHus; HAJIMYKME BUIEOYBEIUUUTENEH, JTYII;

—  pJas odyvaromuxest ¢ OB3 1 HHBaJIMI0B 10 3PEHHIO - CJIENbIX: OCHAILEHUE CIIELNATIb-
HOro pabouero mecra TUGIOTEXHUUECKUMH OPHEHTHUPAMHU U YCTPOMCTBAMH, C BO3MO>KHOCTBIO
HCIIOJIb30BaHUsl KPYIHOTO peibeHO-KOHTpacTHOro mpudTa u mpudra bpaiiis, akycTHuecku-
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MU HaBUTAIIMOHHBIMU CPEICTBaMHU, 00eCreUnBAIOIIMMU OECIpPEnsITCTBEHHOE HaXO0XKJIEHUE yKa-
3aHHBIM JIMLIOM CBOETr0 paboyero Mecra U BHIIIOJIHEHUE UHIUBUAYATBHOTO 3a/JaHNS;

— s odyyawmuxcsa ¢ OB3 U MHBAAWAOB MO CJAYXYy - CJA00CHBIIIANIUAX: OCHAIIICHUE
(o0opynoBaHHE) CIIEHATIBHOTO paboyero Mecra 3ByKOYCHJIMBAIOIICH aImapaTypoi, Tenedona-
MH JUIS CJ1a00CIIBIIIAIINX

— i odyyawmuxcs ¢ OB3 u MHBAJIUI0B O CJIYXY - TJIYXHX: OCHAIIEHUE CIEIHAIBHOTO
pabodero MecTa BU3yalbHBIMU HMHIUKATOPAMHU, PEOoOPa3yIOIIMMH 3BYKOBBIE CUTHAJIBI B CBETO-
BbI€, PEUEBbIC CUTHAJIBI B TEKCTOBYIO OET'YIIYIO CTPOKY, JUIsl OECIPEnsITCTBEHHOTO HAXO0XACHUS
YKa3aHHBIM JIMIIOM CBOETro pabodero MecTa M BBITIOJIHEHUS WHANBUIYAILHOTO 33 aHMS;

—  maa oO0yvawmuxes ¢ OB3 u uHBaIMA0B ¢ HapyumieHHeM (QYHKIUI ONOPHO-
JABUIATEJILHOIO ammapara: o0opyaoBaHHEe, OOECIEUMBAIOIIEe PEeaTu3alli0 SPTOHOMUYECKUX
MPUHIUIIOB (MaKCUMAaJIbHO yI0OHOE JJIsi MHBAJIMJIA PACIONI0KEHHUE SJIEMEHTOB, COCTABIISIFOIINX
pabouee MecTO); MEXaHU3MbI U YCTPOICTBA, MMO3BOJISIONINE U3MEHATh BBICOTY M HAKJIOH pabo-
Yyell TOBEPXHOCTH, MOJIOKEHUE CUICHBA PadOUYero CTyja Mo BBICOTE M HAKIOHY, YroJ HakJIOHA
CIIMHKU paboyero CTyla; OCHAIeHHE CIEHalbHBIM CHACHbEM, 00ECIEUUBAIOIIUM KOMIIEHCa-
[IUI0 YCWJIWS TPU BCTABaHUU, CIICIIUATBHBIMH TIPUCITOCOOICHUSIMH JIJIST YIIPABJICHHS M OOCITYKH-
BaHUs ATOr0 000PyI0BaHUS.

VYcnoBust opraHu3alvy U IPOXO0KICHUS MPAKTUKH, MOATOTOBKA OTYETHBIX MAaTE€pUaJIoB, MPOBE-
JEHUS TEKYIIEro KOHTPOJIS U MPOMEXKYTOUHOM aTTeCTallUU 10 MPaKTHKE 00eCeynBaroTCs B CO-
OTBETCTBUHU CO CJICIYIOIIUMU TPEOOBAHUSIMU:

— OObem, Temr, (GOpMBbI BBIOJHEHUS WHIUBUIYaIbHOTO 3aJaHHsl HA TEPUOJ MPAKTUKH
YCTaHABIMBAIOTCA UHIUBUAYAIBHO ISl KQKIOTO 00y4aromierocs: ykazaHHbIX Kareropuii. B 3a-
BUCHMOCTU OT HO30JIOTUM MaKCUMAJIbHO CHUYKAIOTCS IIPOTUBOIIOKA3aHHBIC (3PUTEIbHBIC, 3BYKO-
BbI€, MBIIIICYHBIC U JIP.) HATrpy3KHU.

—  Y4eOHbBIE U y4eOHO-METOJAMYSCKUE MATEPHAIBI MO0 MPAKTHKE MPEICTABISAIOTCS B Pa3JiHy-
HbIX (popmax Tak, uToObl oOydaromuecss ¢ OB3 1 uHBaIUABI ¢ HAPYIICHUSIMU CTyXa MOJIyqaln
uH(pOpPMAIIMI0 BU3YalTbHO (JOKYMEHTAIMSI MO MPAKTUKE MeYaTaeTcsl YBETWYEHHBIM IIPUPTOM;
MIPEIOCTABIIAIOTCS BUAEOMATEPHANIBI M HATJISIHBIE MAaTePUaNbl 10 COJIEPKAHUIO MPAKTHUKU), C
HapYIICHUSAMU 3pEHUsl — ayJUalbHO (HallpUMep, C KCIOJIb30BaHUEM MPOrpaMM-CHHTE3aTOPOB
peun) WK ¢ HOMOIIbIO TU(PIOMH(POPMALIMOHHBIX YCTPOMUCTB.

—  @opMa npoBeAEHUSI TEKYLIEro KOHTPOJS YCIEBAEMOCTH M MPOMEXKYTOUHOW aTTECTALMU
it o0yvaromuxcsi ¢ OB3 1 MHBaJIMOB YCTAaHABIMBAETCA C YU€TOM MHIWBUIYaTbHBIX MICUXO-
¢uznyeckux 0co0eHHOCTEN (YCTHO, TUCBMEHHO, ITPH IIOMOIIM KOMIIbIOTEPA, B (pOopMe TecTupo-
BaHus U T.1.). [Ipu HeoOXoauMOCTH 00y4aroImeMycsi TPeI0CTaBIsSETCs JOMOTHUTEILHOE BpeMs
JUISl IOATOTOBKHM OTBETA M (WJIM) 3aIIUTHI OTYETA.

PazpaboTunku: norieHt O.1O. Hlposnb
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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.
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. 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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B) IIpodeccuonanbubie 6a3pl JaHHBIX, HHPOPMALMOHHO-CIIPABOYHbIE CHCTEMBI:

1. D1eKTPOHHO-0UOINOTEYHbIE CHCTEMbI:

1.1. [udposoii oOpazoBatenbHblii pecypc IPRsmart:anekrponHo-0uOnnoTeyHast cucrema:
caiit / OO0 Kommnanwust «Aii [Tu Ap Menua». - Caparos, [2022]. —URL:http://www.iprbookshop.ru.
— Pexxum noctyna: miis 3aperucTpup. noJib3oBarene. - TekeT: 3IeKTPOHHBIM.

1.2. O6pasoBatenshas miatgopma FOPAMNT: oGpasoBaTelnbHbI pecypc, dIEKTPOHHAS
oubmuoteka: caiir / OO0 DnexrponHoe u3natenbctBOFOPAMT. — Mocksa, [2022]. - URL:
https://urait.ru. — Pexxum moctyma: ajst 3aperucTpup. MoJib3oBareici. - TeKCT: 3JeKTPOHHBIH.

1.3. baza manubIX «OnekTpoHHas Oubnmoreka texundeckoro BY3a (OBC «Koncymprant
CTYIIEHTa»): 3JIeKTPOHHO-OnOMoTeuyHas cucrema : caiit / OOO Ilonurtexpecypc. — Mockaa, [2022].
—URL.:https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexum gocTyma: s 3aperucTpup.
M0JIb30BaTeNeH. — TEeKCT: JIEKTPOHHBIMN.

1.4. KoHcynbTaHT Bpaya. DJIEKTPOHHAs MEAUIIMHCKas OubinoTeka :0a3a JaHHBIX : CaWT /
OOO Bpicmias 1mIKoJa OpraHu3allid M yOpaBlIeHUS  37paBooxpaHeHueM-KoMiiekcHbI
MEIUIIMHCKUI KoHcanTuHr. — MockBa, [2022]. — URL: https://www.rosmedlib.ru. — Pexum
JIOCTYMA: JUIsl 3apETUCTPUP. MOTb30BaTENEH. — TEKCT: JIIEKTPOHHBIN.

1.5. bonbmass meauiuHCcKass OMOMMOTEKA: AIIEKTPOHHO-OMOMMOTEUHAs] CHUCTEeMa: CauT /
OOO bykan. — Tomck, [2022]. — URL.: https://www.books-up.ru/ru/library/ . — Pesxum moctyma: s
3apEerucTpUp. MoJib3oBaresend. — TeKCT: ANEKTPOHHBIN.

1.6. OBC Jlanb: anekTpoHHO-OMOMMOTEeYHast cuctema: cair/ OOO DBC Jlanb. —CaHKT-
[MerepOypr, [2022]. —URL:https://e.lanbook.com. — Pexum moctyma: mias 3aperucTpup.
M0JIb30BaTeNeH. — TEKCT : AJEeKTPOHHBIN.

1.7. 3BC Znanium.com:3neKTpoHHO-OnbaroTeunas cucrema: caut / OOO 3HaHUyM. -
Mockasa, [2022]. - URL.: http://znanium.com . — Pexxum moctyma: [jist 3aperucTpUp. MoJIb30BaTeNCH.
- TeKcT: ANEeKTPOHHBIN.

1.8. ClinicalCollection :mayuno-undopmarmonnas 6aza manaeix EBSCO // EBSCOhost :
[mopran]. — URL: http://web.b.ebscohost.com/ehost/search/advanced?vid=1&sid=9f57a3e1-1191-
414b-8763-97828f9f7e1%40sessionmgrl02. — Pexxum gocTyma: Ui aBTOPH3. MOJb30BATEICH. —
TeKCT: ANeKTPOHHBIN.

1.9.baza ganHbIX «PyccKuii Kak HHOCTPAHHBIN». 2JIEKTPOHHO-00pa30BaTeIbHbBIN pecypc s
uHOCTpaHHbIX cTynaeHToB: cait / OO0 Komnanus «Aii Ilu Ap Memua». — Caparos, [2022]. —
URL: https://ros-edu.ru. — PexuM pocTyma: JUIs 3aperucTpup. mojb3oBareneid. — TeKcCT:
3JIEKTPOHHBIN.

2. Koncyabrantlliioc [DnekTpoHHBIM pecypc]: crnpaBodHas mpaBoBas cucrema. /OO0
«Koncynerant Ilaroc» - Diekrpon.aa. - Mocksa: Koncyiasrantllmtoc, [2022].

3.ba3bl JaHHBIX EPUOINYECKHUX U3TaAHMIL:

3.1. ba3a nmaHHBIX mnepHoAMYecCKUX wu3maHuii EastView: snekrponubiexypHaisl/ OO0
NBUC. - Mocksa, [2022]. —URL:https://dlib.eastview.com/browse/udb/12. — Pexxum noctymna: mis
aBTOPU3. MOJIb30BATENIEU. — TEKCT: dJIEKTPOHHBIN.

3.2. eLIBRARY.RU: Hayunas »snekrpoHHas Oubnuoteka: caiit / OOO Hayunas
Onektponnas bubmuoreka. — Mocksa, [2022]. — URL: http://elibrary.ru. — Pesxxum goctyma: s
aBTOPU3. MOJIb30BATENEN. — TEKCT: 2JIEKTPOHHBIN

3.3. DnektpoHHas Oubnuoteka «M3marenpckoro noma «I'pebennukoB» (Grebinnikon):
anekTponHasouodmoreka / OO0 U] I'pebennnkoB. — Mocksa, [2022]. — URL: https://id2.action-
media.ru/Personal/Products. — Pexum moctyma: Juis aBTOpW3. TmoJib3oBareneil. — Tekcr:
JJIEKTPOHHBIN.

4. @enepanbHasi rocylapcrBeHHass HHpopmaumonHass cucrema «HaunmonanbHas
JJIeKTPOHHAasI GMOJHOTEKA». deKTpoHHas oubnroreka: cat / ®I'BY PI'B. — Mocksa, [2022]. —
URL:https://H36.pdp. — Pexxum nmoctyma: juis mojb3oBareneid HayyHoW OmbOmmoreku. — Tekcr :
JJIEKTPOHHBIN.

5. SMARTImagebase: nay4yno-unpopmanmonnas 6aza manasix EBSCO//EBSCOhost :
[mopran].— URL: https://ebsco.smartimagebase.com/?TOKEN=EBSCO-
1a2ff8c55aa76d8229047223a7d6dc9c&custid=s6895741. — Pexum jgoctyma: Ui aBTOPU3.
noJib30oBatenei. — Mzo0paskeHue: 3MeKTpoHHBIE.
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http://web.b.ebscohost.com/ehost/search/advanced?vid=1&sid=9f57a3e1-1191-414b-8763-e97828f9f7e1%40sessionmgr102
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https://id2.action-media.ru/Personal/Products
https://нэб.рф/
https://ebsco.smartimagebase.com/?TOKEN=EBSCO-1a2ff8c55aa76d8229047223a7d6dc9c&custid=s6895741
https://ebsco.smartimagebase.com/?TOKEN=EBSCO-1a2ff8c55aa76d8229047223a7d6dc9c&custid=s6895741
https://ebsco.smartimagebase.com/?TOKEN=EBSCO-1a2ff8c55aa76d8229047223a7d6dc9c&custid=s6895741

6. @enepajbHble HHPOPMALHOHHO-00Pa30BaTe/IbHbIE NOPTAJIBI:

6.1. Exunoe oxHO pdocTyma K o0Opa3oBaTelbHBIM pecypcaMm: (eaepaabHbIi HOpPTaI.—
URL:http://window.edu.ru/ . — TekcT : 3EeKTPOHHBIH.

6.2. Poccuiickoe oOpazoBanue: ¢enepaibubiii nopran / yupeaurenb OTAY «DOUITO». —
URL: http://www.edu.ru. — TekcT: 3J1eKTpOHHBIN.

7. Odpa3oBaresabHblIe pecypebl Yal'y:

7.1. OnexrponHast OubGnuoreyHas cucremMa Yial'V: monynb «DiaeKTpoHHas OuOIMOTEKa»

ABUC Mera-ITPO / OO0 «/lata Dxcmpece». — URL:http://lib.ulsu.ru/MegaPro/Web. — Pexum
JOCTYyIa: JUIS NOJIb30BaTeNeld HaydHOH OMOIMOTeKn. — TeKCT: SIeKTPOHHBIN.
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