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MHUHHCTEpPCTBO HAYKH U BBICIIEro 00pa3oBanus PO

o o Dopma
VY IbSAHOBCKUIA rOCY1apCTBEHHBIH YHUBEPCUTET

@ - Paboyast mporpamMMa JTUCIUILIAHBL

1 IIEJIb U 3AJIAYM OCBOEHMSI JUCHUTLTAHBI

Leab0 ocBOeHHS AUCUMIIMHBI - (QOpMUpOBaHHE KOMIIETCHIMH IO CHCTEMHBIM
(GyHIAMEHTAJIbHBIM 3HAHUSAM, YMEHMSAM U HaBbIKaM, HEOOXOIUMBIM I HOCIELYyIOLIEH
MPAKTUYECKOH JEeSITEeIBHOCTH MPOBU30pa: BEIOOP 00BEKTa MCCIEIOBAHUA U CIIOC00a BBIICICHUS,
OUYMCTKH, OOHApYKEHHsI U KOJUYECTBEHHOT'O ONIpEeAETeHUs SAOBUTBHIX U CHIBHOJECHCTBYIOIUX
BEIIECTB, a TAK)KE MPOJAYKTOB MX IMPEBPALICHUS B 00bEKTaX OMOIOTHUECKOTO MPOUCXOXKICHHS, a
TaK)Ke B OKPY’KAIOIIMX YEJI0BEKa CPEE U IIpeIMeTax.

3aga4u 0CBOCHHMS JMCHHUILIMHBI

- npuoOpereHHe 3HAaHMM 1O OOIKMM MpaBWiIaM [POBEACHUS CYyJEOHO-XUMHUYECKON
JKCIIEPTU3bl M XUMHMKO-TOKCHKOJIOIMYECKOIO aHalu3a C JUarHOCTHYECKOM LEINblo,
npaBaM H O0S3aHHOCTAM CyJeOHO-MEIULIMHCKUX JKCHEPTOB CYAeOHO-XMMHYECKHX
OTJENIEHUI,  Bpadel  J1aOOpaHTOB  XMMHUKO-TOKCHKOJIOTUYECKUX  JlabopaTopuii,
OCOOEHHOCTSIM TOKCHUKOKMHETHKM XMMHUYECKUX COEAUHEHMH, BOIPOCAaM BCAChIBAHUS,
pacrpesie/ieHus] 0 OpraHaM W TKaHsAM, CBS3bIBaHUS OHMOJIOIMYECKMMHM cyOcTparami,
O6uoTpaHCPOPMALMU XUMHUECKUX BEIIECTB B OPraHU3Me U X SKCKPELUH;

- ¢dopMHpOBaHHE  yMEHHS  OCYIIECTBIATH  CyACOHO-XHUMHYECKYI0  OKCHEPTHU3Y
HAIPaBJICHHOIO M HEHAIPABJIEHHOIO aHajIu3a Ha TOKCHYECKUE BEILECTBA, IPOBOJUTH
XUMHUKO-TOKCUKOJIOTMYECKUNA aHalIu3 C LEJIbI0 JIUAarHOCTUKM OCTPHIX OTPAaBICHUH U
HapKOTUYECKUX ONbSHEHU;

- npuoOpereHHe yMEHHUs 00pabaThiBaTh pPE3yibTaThl KadeCTBEHHOTO aHalM3a M JaBaThb
OLICHKY pe3yJbTaTaM aHajliu3a, IPOBOJUTH pacueThl MPU HCIOJIB30BAHUU Pa3IUUHbIX
METOJIOB KOJIMYECTBEHHOI'O OINPEAENEHUsI TOKCHUYECKUX COEAUHEHUH, IPOBOIUTH
UHTEPIPETALNIO MOTYYSHHBIX pe3yJbTaTOB, YUUTHIBAs IMpOLECChl OMOTpaHchopManuu
TOKCUYECKHX BEUIECTB;

- npuoOpeTeHHe HaBBIKOB JIOKYMEHTHPOBAHHUS pE3yJbTaTOB INPOBEJIEHHUs CyJeOHO-
XUMHUYECKON SKCIEPTU3bl U XMMHUKO-TOKCUKOJOTHYECKOIO aHaIu3a C JAMAarHOCTUYECKOU
LEJIBIO.

2 MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII:

Huctunnuaa otHocuTcss K broky Huctunmuuel (Moxynu) 6a30BoM 4acTH y4eOHOTO
I1aHa, Oasupyercs Ha 3HAaHUSAX M YMEHHAX, BbIPAOOTAHHBIX MPH  MPOXOXKIACHUH
MPEIECTBYIOINX KYpCOB (HEOpraHUUecKas XMMHUsI, OpraHudecKast XuMus 1 Jp. ).

B pesynbraTe u3yueHHs 3TUX AMCLUUIUIMH, OOy4arolluecs AOJDKHBI 00J1a1aTh BOAHBIMU
3HAHUSAMU U YMEHUSAMHU, HEOOXOAUMBIMU 1JIs1 OCBOEHUs Kypca « Tokcukogorunueckass XuMus»:

XMMHYECKHE CBOMCTBA AJIEMEHTOB M HMX COEIMHEHUH; XMMHYECKYIO CBSI3b, CTPOCHHE
BEIIECTBAa, HOMEHKJIATYPY HEOPTaHUYECKUX COETUHEHU;

KJIacCU(UKALMI0O M HOMEHKJIATypy OPraHMYECKUX COEJMHEHUH, MEeTOJbl MOJIYy4YEeHHUs
OCHOBHBIX KJIACCOB OPraHMYECKUX COEAMHEHHMH, XMMHUYECKHE CBONCTBA U PEAKIMOHHYIO
CMOCOOHOCTh (PYHKIMOHAIBHBIX TPYIII, METO/Ibl aHAJIN3a OPTaHMYECKUX COSAMHEHU;

KAaueCTBEHHbIE PEaKIMM Ha KAaTUOHBI M AaHUOHBI, METOJbl KOJMYECTBEHHOI'O aHallu3a,
MHCTPYMEHTAJIbHbIE METO/IbI aHAIN3A;

OCHOBBI COPOLIMOHHBIX MPOIIECCOB, OCHOBBI AIEKTPOXUMUYECKUX MTPOLIECCOB;

OCHOBHBIE €CTECTBEHHOHAYUYHBIE 3aKOHBI XUMUU U (PU3UKH;

MMETh MH(POPMAIUIO U COOTBETCTBYIOIME HABBIKM O COBPEMEHHBIX MHCTPYMEHTAIbHBIX
METOJIaX aHaJIN3a XUMUYECKUX BEILECTB;

yMeTh AuddepeHuupoBaTb, HUHTETPUPOBATh, MPOBOAUTH OOpabOTKM MPSAMBIX U
KOCBEHHBIX W3MEPEHUH, paCCUMTHIBATh TOBEPUTEIbHBI MHTEPBAJ, 3HATh CIIOCOOBI BBIPAKEHHS
KOHIIEHTPALIUU BEILECTB;

®opma A Crpanuna 2 u3 79



MHUHHCTEpPCTBO HAYKH U BBICIIEro 00pa3oBanus PO
VYIIbSTHOBCKMI IOCYAapPCTBEHHbIH YHUBEPCUTET

Dopma

@ - Paboyast mporpamMMa JTUCIUILIAHBL

MPUHIUIIBI pAOOTHI ONITUYECKUX U IJICKTPUICCKUX IPUOOPOB.
Janunas qucuuruinHa uzy4daercs Ha 4 kypce B 7,8 cemecTpax.

3IEPEYEHDb [INTAHUPYEMBIX PE3YJIBbTATOB OBYUYEHUS 1O JUCHUIIJINHE
MOAVYJIIO), COOTHECEHHBIX C INTAHUPYEMBIMMU PE3YJIbTATAMM
OCBOEHMUH OIIOII

Kon n HaumeHOoBaHuE peann3yeMon

[TepedeHp MIaHUPYEMBIX PE3yJIbTATOB O0YUYEHUS 110
JTUCIUIUINHE (MOAYJIIO), COOTHECEHHBIX C

KOMITCTCHIH 3
WHIMKATOPaAMU JTOCTHKCHHUS KOMIICTCHIIUI

OIIK-1  CmocobeH  WCIOJb30BaTh | 3HATH:

OCHOBHBIE Ouonoruueckue, ¢usuko- | [IpaBuna TexHukn Oe3omacHOCTH Ipu padore B

XHUMHUYECKHE, XMMHUYECKHE, | XUMHUYCCKOH  J1aboparopuu C XUMHAYECKUM

MaTeMaTHYECKUEe METO/IbI JUIsg | 1a00paTOPHBIM O00OPYJIOBAHUEM W HU3MEPHTEIBHBIMU

pa3paboTku, UCCJICIOBAHHMA u | npudopamu (UA-1, N1-2)

IKCIEPTU3bl JICKAPCTBEHHBIX CPEJICTB, | BAIUIALUOHHBIE XapaKTePUCTHKH METOIHUK

H3TOTOBJICHUSI JIEKApCTBEHHBIX | KAYECTBEHHOI'0 M KoyindecTBeHHoro anaimmza (M/1-1,

[penaparoB nJ1-2);

niail

HpI/IMeHHCT OCHOBHBIE OHMOJIOTHYECKHUE METOAbI
aHanmu3a Ui pa3pabOTKH, WCCICAOBAaHUA U
OKCIICPTU3BI JICKapCTBCHHBIX CpC€acTB )44
JIEKAPCTBEHHOTO PACTUTEIBHOTO CHIPhSI

na-2

HpI/IMeHHCT OCHOBHBIC (1)I/I3I/IKO-XI/IMI/I‘-ICCKI/IG nu
XMMHUUYECKHE METO/Ibl aHan3a Jyisi pa3paboTKy,
WCCJIEIOBAaHUH M 3KCHEPTH3bI JIEKaPCTBEHHBIX
CPEACTB,  JIEKAPCTBEHHOTO  PACTHTEIHLHOTO
CBIPBS U OHOJIOTUYECKUX 00BEKTOB

na-3

HpI/IMeHHeT OCHOBHBIC METOAbI
XMMHYECKOTO  aHAM3a B
JIEKaPCTBEHHBIX MTPENapaToB

U-4

HpI/IMeHHeT MAaTEeMaTHYCCKHUEC METOAbI n
OCYIIECTBIIIET MAaTEeMaTH4eCKyl0 00paboTKy
JAHHBIX, IOJMYYEHHBIX B XOAE pa3paboTku
JIEKapCTBEHHBIX CPEACTB, a TaKXe
UCCJIEIOBAaHUH M DKCIEPTH3bI JIEKAPCTBEHHBIX
CPEACTB,  JIEKAPCTBEHHOTO  PACTUTENHLHOTO
CBIPBS U OMOJIOTUYECKUX 00BEKTOB

¢busuko-
W3TOTOBJICHUU

Ymerb:
[Tonp3oBaTbess  ma0OpaTOpPHBIM  O0OPYZOBaHUEM,
CO6I/IpaTI) n HNCIIOJIBb30BaAThH YCTaHOBKI/I JJIA

MpoBeACHUS J1abopaTtopHbIx wuccienoBanuii (M]1-2,
NJI-3)

aHAIIM3UPOBATh TOJYYCHHBIE OKCIIEPUMEHTAIbHbBIE
JTAaHHBIE, WHTEPIPETUPOBATH TIOJTyYCHHEBIC
SKCTIepUMEHTaNIbHBIE pe3ynbraThl (M1]]-4),

Biagers:

Merononorueidr  BeIOOpa  MeTOJa  aHalu3a B
3aBUCUMOCTH OT 3a/1a4 aHaJIn3a U O0bEKTa aHalu3a
na-1, na-2, UJ1-3)

TEXHUKOW BBINIOJIHEHUSI OCHOBHBIX OIl€paluil Ipu
KaueCTBEHHOM M KOJINYECTBEHHOM aHaJIM3€ BELIeCTBa
na-1, Ua-2, Ua-3)

HaBbikamMu aHann3a M MHTEPHpPETALMU PE3yJbTaTOB
MIPOBEJICHHBIX JKCIIEpUMEHTOB U Habmoaenut (U/1-
4)

dopma A

Crpanuua 3 u3 79



MHUHHCTEpPCTBO HAYKH U BBICIIEro 00pa3oBanus PO Dopa
VYIIbSTHOBCKMI IOCYAapPCTBEHHbIH YHUBEPCUTET P
@ - Paboyast mporpamMMa JTUCIUILIAHBL
[IK-5 3HaTh:
CriocoOeH BBINOJHATh KIMHUYECKHUE KJ'IaCCI/I(bI/IKaI_[I/II-O TOKCHUYCCKHUX BCIICCTB U  HX
na0opaTOPHBIC HCCIICAOBAaHUS TpeThel | (usnko-xumuueckue xapakrepuctuku (U-1, NI-2);
KaTeropmuu CJI0KHOCTHU, B TOM 4YHCJIC HA | OCHOBHBIC HaIrpaBJICHUA Pa3sBUTHA XHMHKO-
OCHOBC BHCAPCHUSA HOBBIX MCTOJOB H | TOKCUKOJOIMYCCKOI'O aHaJinu3a )51 ACATCIIbHOCTHU
METOJHUK HUCCICIOBaHUA XHUMHUKO-TOKCHUKOJIOTHYCCKUX J'Ia60paTOpI/II71, LHECHTPOB
Mo  JICYCHUIO  OTpaBlIeHUWH, Ompo  CcyneOHO-
na-1 MEIUITHHCKON OKCIICPTU3HI, HApKOJOIrH4E€CKUX
IIpoBomuT aHamM3 TOKCHYECKHX BEHIECTB, nucnancepos (MI-1, NJ1-2);
HCIIONIB3Y S KOMIIJICKC COBPEMCHHBIX
YMers:
BBICOKOTCXHOJIOTHYHBIX (1)I/I3I/IKO'XI/IMI/I‘-IGCKI/IX, -
OUOJIOTMYECKUX M XUMHYECKUX METOJIOB OpoOBOAUTH AHAJIMTHYECKYIO AAarHoCTHKY

na-2

Wnrepnperupyer PE3yIbTaThI cynebHo-
XMUMHUYECKOH W  XHMHUKO-TOKCHKOJIOTHYECKOM
9KCTIEPTHU3BI c y4eToM MPOLIECCOB

OouoTpanchopMaIii TOKCUYECKUX BEIIECTB U
BO3MOKHOCTEH aHAJINTHYCCKHUX METOJIOB
HCCIIEI0OBaHUs B COOTBETCTBUU C ACHCTBYIOLIEH
HOPMaTUBHOMN JOKyMEHTaluuen

na-3

OneHuBaetr KauecTBO KIIMHHYECKHX
T1a0OPaTOPHBIX HCCIIeIOBAHUI TpeThei
KaTErOpUH CJIOXXHOCTH W  HHTEPIPETUPYET
pe3yIbTaThl OLICHKH

nj-4

CocraBiseTr  OTYETHI 0  IPOBEICHHBIX
KJIMHHYECKHX JJA0OPATOPHBIX HCCICIOBAHHAIX
Cocrasmnser OTYETHI 0  TIPOBEAEHHBIX

KIIMHUYCCKHUX Ha60paT0pHLIX HUCCIICAOBAHUAX

HApKOTUYECKUX CPEACTB, IICUXOTPOIHBIX U APYIHUX
TOKCUYECKUX BEIIECTB B OHOJOTMYECKUX Cpelrax
opranusma uenoseka (M-1, N1-2)

ONUCBHIBATH CBOMCTBA NOJYYEHHBIX XUMHMUYECKHX
COCIMHEHUH, BBIOMpATh METOJ  HCCIIEJIOBaHMUS,
METOAMKY IIPOBEACHUS JKCIEpUMEHTA B
COOTBETCTBUU C IOCTaBJIeHHbIMM 3afgadamu (MJI-1,
Wa-2, UA-3);

Bnaners:

HaBbIKaMU HPOBECHUS XUMHKO-
TOKCUKOJIOTMUECKOTO  MCCIEJ0BaHUS C  LENbI0

JMarHOCTUKU OCTPBIX OTPaBJICHUH, HAPKOTHUUYECKUX U
ankoroJbHbIX onbsaenud (U-1, U/-2);

HaBbIKaMU NpPUMEHEHHS COBPEMEHHOTO
MaTeMaTHYECKOTO HHCTPYMEHTAPHUS IS COCTABICHUS
OTUYETOB 0 MIPOBEIEHHBIX KJIMHUYECKUX
nabopatopHbIx uccienoBanusx (M/1-4)

OBIIAA TPYJOEMKOCTD JUCHUIIJIMHBI

4.1. O6beM TMCUMILIMHBI B 3a4eTHBIX ennHunax (scero) 6 3ET
4.2. 1o BupaM yueOHoii padoThl (B yacax): 216

KonnyectBo yacos
(popma 0OyueHus - oOUHAast)
Bun yuebHol paboThl B 1.4. o
Bcero no ruiany ceMecTpam
7 8

1 2 3 4
KonrtakTHas paboTta 00ydaromumxcs ¢ 108 54 54
npernoiaBaTeneM B cOOTBeTcTBUU ¢ YII
AynUTOpPHBIE 3aHSTHUSA: 108 54 54
JIEKIIAN 36 18 18
CEeMHHAPHI  TPAKTHYECKUE 3aHATHUS 0 0 0
nabopaTopHbIe pabOThI, MPAKTHKYMBI 72 36 36
CamocrosrenbHas padoTa 72 18 54
dopma TeKyIero KOHTPOJIS 3HAHUN 1 TECTUPOBAHUE, TECTUPOBAHUE, | TECTHPOBAHHE,
KOHTPOJISI CAMOCTOSITENIbHOM PabOTHI: perieHne perieHne perieHne
TECTUPOBAHUE, KOHTPOJIbHAS padoTa, CHTYaIIMOHHBIX CHUTYaIIMOHHBIX | CUTYallMOHHBIX

dopma A
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MHUHHCTEpPCTBO HAYKH U BBICIIEro 00pa3oBanus PO
o o Dopma
VIbstHOBCKUI TOCYIapCTBCHHBIUM YHUBEPCUTET
@ - Paboyast mporpamMMa JTUCIUILIAHBL
KOJUIOKBHYM, pedepar u ap. (He MeHee 2 3a7a4 3aj1a4 3aj1a4
BUJIOB)
Kypcosas pabora HE HE
HE 3aIUIaHUPOBaHA
3aIUIaHAPOBAHA | 3aIUIAHUPOBAHA
Bunasl npoMexyTOUYHOHN aTTeCTalluu
P Y 3ayer, sk3ameH /36 3a4er Dk3ameH /36
(3aueT, ’K3aMeH)
Bcero yacos o nucHuIuinge 216 12 144

4.3 Conep:kanue JUCHUIUIMHBI (MoayJjsi.) Pacnpenenenne 4yacoB mo temMaM M BHIAM

yueOHo# padoThI:

dopma 00ydeHusi: o4Hasl

Buner yueOHBIX 3aHATHI
AyIuTOpHBIE 3aHATHUS 3aHs Popyia
M
° IMpaktiy | Jlabopatop | Tuga B | Camocros TeKyfnero
HazBanue paznenoB u Tem 8 €CKHe HBIC HHTEP TeIb
m | Jlekn KOHTPOJIA
3aHATHUS, paboTsl, aKTHB Has N
1717 . 3HAHUH
CEMHMHAp | MPaKTHUKYM HOHI pabota
Bl Bl ¢dbopme
Tewma 1. Beenenue.
XUMHKO-
TOKCUKOJIOTHYECKUI
TecTsl,
ananu3. OCHOBHBIC P
HarpaBJICHHUS. 10 4 - 4 - 2
CUTYaIlliOH
Opranu3anus NpoBeIeHUs
N HBIX 33/1a4
CyIeOHO-XUMUYIECKON U
Cy1e0HO-METUITTHCKOM
3KcnepTussbl B PO
Tema 2. buoxumudeckas
TecTnl,
TOKCHKOJIOTHSI. P
TOKCUKOKHHETHKA. 16 4 - 8 - 4
CUTYallnOH
Buotpanchopmarius
HBIX 33/1a4
TOKCUYECKHX BEIIECTB
Tema 3. Xumuko-
TOKCHKOJIOTUIECKUH
aHanm3 (cynebHo-
XHUMUYECKUH) Ha TPYIITy 30 6 - 20 2 4 Tector
BEIIECTB, U30JIUPYEMbIX
9KCTpaKIUEH U COPOLIHEH.
JlekapcTBEHHbIE BEIIECTBA.
Tema 4. Ananutuueckas
JTMATHOCTHKA OCTPBIX
OTpaBIIEHUN 4 2 - 0 - 2 Tectsl
JIEKAPCTBEHHBIMU
BEIIECTBAMH.
Tema 5. AHanuTHUecKas
JIMarHOCTHKA
HApKOTHYECKHX U JIPYTHUX 8 6 - 0 2 2 Tector
OJTypPMaHUBAIOIIAX
BEIIIECTB
Tema 6. Xumuko-
. 12 2 - 6 2 4 Tectsl
TOKCHKOJIOTHYCCKHUN

®opma A
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MHUHHCTEpPCTBO HAYKH U BBICIIEro 00pa3oBanus PO
VYIIbSTHOBCKMI IOCYAapPCTBEHHbIH YHUBEPCUTET

Dopma

@ - Paboyast mporpamMMa JTUCIUILIAHBL

aHaJIN3 BEIIeCTB,
H30JIUPYEMBIX
sKcTpakuueil. [lectuuapl.

Tema 7. XumMuko-
TOKCHKOJIOTHICCKHM
aHaJIN3 BEIIECTB,
H30JIUPYEMBIX
JUucTUIUANUEH. «JleTyune»
SIIBL

22 2 -

10

10

TecTsl,
pernreHne
CUTYallnoH
HBIX 3a7a4

Tema 8. Xumuko-
TOKCHKOJIOTHUCCKHM
aHaJIU3 BEIIECCTB,
HM30JINPYEMBIX
MUHEPATIU3ALUCH.
«MeTaInyecKue bl

42 6 -

12

24

Tectnl

Tema 9. Xumuko-
TOKCHKOJIOTHUSCKHH
aHaJIU3 BEIIECTB, 20 2 -
M30JIUPYEMBIX METOJIOM
Jrain3a

10

Tectnl

Tewma 10. Xumuko-
TOKCUKOJIOTHYECKHI
aHaJIu3 BEUIECTB,
TpeOYIOMHX 0COOBIX
METOAOB U30JIMPOBAHUSL.
Coenunenus gropa. 16 2 -
Amnanu3 BelecTB, HE
TPeOYIOIINX 0COOBIX
METOAOB U30JIMPOBAHUSL.
BpenHble napel u rassl.
Oxcup yriaepona

10

Tectnl

DK3aMeH 36

36

UTOI'O 216 | 36 -

72

10

72

®opma A
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MHUHHCTEpPCTBO HAYKH U BBICIIEro 00pa3oBanus PO

o o Dopma
VY IbSAHOBCKUIA rOCY1apCTBEHHBIH YHUBEPCUTET

@ - Paboyast mporpamMMa JTUCIUILIAHBL

5 COJEP)KAHUE JUCLUIIJIMHBI (MOIY.JIS)

Tema 1. BBenenue. XuMHKO-TOKCUKOJI0THYecKuii aHaan3. OCHOBHbIE
HanpasJieHnsi. Opranusanusi NpoBeJeHus CyAeOHO-XUMHYECKOH U cy1e0HO-MeIMIIHHCKOM
IKcnepTusbl B PO

Tokcukonornueckass xumusa. Ilpeamer u  3amaun.  B3auMocBA3p ¢ IpyruMHu
TUCHUIUIMHAMY  (MEOUIIMHCKUMU - CyJIeOHOW MEAMIMHOM, KIMHUYECKOM TOKCUKOJIOTHEH,
HApKOJIOTHEH;  MeAMKO-OuoioruueckumMu,  ¢apmareBrudeckumu). OCHOBHBIE — pa3ieibl
TOKCHUKOJIOTHYECKONH XMMHUU (aHAJUTHUYECKas TOKCHKOJIOTHUS, OMOXMMHYECKas TOKCHKOJIOTHUS).
OCHOBHBIE HAIPaBICHHUSI HCIOJIB30BAHUA XHMHUKO-TOKCHKOJOTHYECKOTO aHajau3a: CyaeOHO-
XUMHUYECKas SKCIEPTHU3a, AHAIIUTUYECKAs TMArHOCTUKA OCTPBIX OTPABICHUN U HAPKOMAHUU.

Oranpl CTAaHOBJIEHUS M Pa3BUTUSA TOKCUKOJIOTMYECKOW xumuM. IlepBble Xumuueckue

mwkoiasl B Poccun W Bbelparomuecss  yu€Hble, BHECHIME CBOM BKJIaJ B PAa3BUTHE
TOKCHKOJIOTMYECKOM xumuu. lIpenonaBanne BOIPOCOB TOKCHUKOJOTHYECKOW XMMHHM HA Pa3HBIX
sTamax pa3BuTUS ¢apmanud. BeiieneHne TOKCHKOIOTHYECKOH XHMHU B CaMOCTOSITENBLHYIO
(bapMareBTHYECKYIO JUCLIUTUIAHY.
OpranuzanyoHHas CTpyKTypa CyIneOHO-MeTuIUHCKON sKkcreptu3sl B P®. [locranoBneHus u
MPHUKa3bl, CBS3aHHBIE C OpraHu3alueil CcyaeOHO-MEAMIIMHCKOW, CyIeOHO-XMMHYECKON
skcrieptu3. IlpaBoBblE M METOAOJOIMYECKHE OCHOBBI CYJIE€OHO-XMMHYECKOM AKCIEPTU3BI.
OcHOBHbBIE JIOKYMEHTBI, periaMeHTHpylonpe paboTy B o001acTu CyaeOHO-XMMHUYECKON
sKcneptusbl. l1locTaHOBIIEHHE O HA3HAYEHHUH DSKCIIEPTU3bI, CONPOBOIUTEIBHBIE JOKYMEHTBHI.
3HaueHWe JaHHBIX [O3HAHHS, HCTOPUU OOJIE3HU U PE3yJbTATOB CyAeOHO-MEIUIIMHCKOTO
WCCIICIOBAHMS Tpyma I CylneOHO-XUMHUYECKOW dKcrmepTu3bl. OOBEKTHI HCCIECIOBAHUS
(BelecTBEHHBIE JOKA3aTENIbCTBA) - BHYTPEHHUE OpraHbl TPYMOB JIOACH U )KUBOTHBIX, TUIIEBbIC
MPOJYKTHI, BBIJIEICHUS JIOAEH, ONeXkaa, BOJAA, BO3AYX U Apyrue oOBEKThl BHELIHEH Cpeibl.
[IpaBuna cygeOHO-XUMHUYECKOTO UCCIIEOBAHUS B CYA€OHO-XUMUYECKUX OTIENICHUSAX CyIeOHO-
MEIUIIMHCKUX  JabopaTopuil, OOpO  CyneOHO-MEAMIIMHCKOW  JKCHEPTH3bl  OPraHoOB
3IpaBOOXPaHEHUS.

[Tonsitne sin.  OOmas  XapakTepUCTHKAa  BEIIECTB, BBI3BIBAIOIIMX  OTPaBIICHUE
(papmanieBTHYECKHE Tpenapathl, CPEICTBA XUMUYECKOW 3allUThl PACTEHUN, MPOMBIIICHHBIE
SIBI, CpEACTBAa OBITOBOM XHMHH, SJbI PACTUTEIBHOTO W JKMUBOTHOTO ITPOUCXOXKICHHUS).
Krnaccudukanus TOKCHYECKHX BEIIECTB.

OU3UKO-XMMHYECKHE XapaKTEPUCTHUKH JIEKAPCTBEHHBIX BeEHIECTB. [IpuMeHeHue mpu
pEIIeHNH BOIMPOCOB OMOXMMHYECKONH U aHAIUTUYECKOW TOKCHUKOJOTHH, BKJIIOYas BOMPOCHI
MexX(pa3oBOro pacrnpezesieHuss BEIIeCTB Ha JSTanaXx MPOHUKHOBEHUS uepe3 MeMOpaHbI
OpraHu3Ma, U3BJICUEHUS BELIECTB U3 00BEKTOB OMOJIOTUYECKOTO MPOUCKOXKICHHS.

XHMHS KMCIIOTHO-OCHOBHBIX paBHOBeCUI. KOHCTaHTBI HOHM3AIUMH, JUCCOLMAIMN KUCIIOT
u ocHoBaHUH. KOHCTaHTBI KUCIOTHOCTH cla0bix ocHoBaHwi. Ilokazarenu wonmsarnmu. Cuna
KHCJIIOT W OCHOBaHWi. BimsHue pactBoputeneil. CreneHb HMOHM3aLMU. 3aBUCUMOCTH OT pH
cpensl. PacTBOpMMOCTB JIEKQpCTBEHHBIX M HapKOTHYeCKMX BemecTB. Koaddumments
pacnpeneneHus. PacTBOPMMOCTh HEANIEKTPOJIUTOB. PacTBOPHMOCTE HMOHHBIX COEIMHEHMM.
CrexTpalibHble XapaKTEPUCTUKHU JIE€KAPCTBEHHBIX U HAPKOTUYECKUX BELIECTB

Tema 2. Dbuoxummmnuyeckasi TOKCcHUKoJOrus. TokcukokuHeTuka. buorpancdopmanus
TOKCHMYeCKHMX BellecTB

TOKCHKOKMHETHKA YyKEepOJIHBIX coenHeHHH. O01ue 3aKOHOMEPHOCTH pacipeaeIeHUs
BeumiectB B opranusme. Daktopbl, BiaMsomMe Ha  pacnpegeneHue.  OCHOBHbIE
TOKCUKOKMHETHUYECKHUE MapaMeTpsl pacnpeneneHus. CBs3piBaHUe ¢ OelKaMU CHIBOPOTKH KPOBH.
CBsa3pIBaHHE C KOMIIOHEHTAMU OpPraHoB M TkKaHeW. Tumbl cBsizel. IIpoueHT CBA3bIBaHUS C
OelKaMH CBIBOPOTKH KpOBHU. BimsHue pa3nuyHbIX (PAKTOpPOB Ha CBSI3bIBAHHUE YYXKEPOJHBIX
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COCIMHECHUH. Ob6beM pacrpeesieHus. B3aumocssi3b c (U3HKO-XUMUIECKIMH
XapaKTCPUCTUKaMH  BCIICCTB. TpchnopT YYXKXEPOAHBIX COCTUHEHHI qepes3 MeM6paHLI
opranuzMa. Tunsl  memOpan.  TepmoaumHamMuka — mpolecca  IepeHOca  BEIIECTB.

Tepmoaunamuueckoe paBHOBecue. buonornueckas MemOpaHa U cpega. MemOpaHHas
MPOHHUIIAEMOCTh U K03 dunment pacnpenenenus. [IpuponHble 1 CHHTETHYECKUE COCIHMHEHUS,
BIMSIOIIME Ha IPOHMLAEMOCTb HCKYCCTBEHHBIX M Oumojormueckux memOpan. Tpancrnopt
BEIIECTB, CIOCOOHBIX K HMOHHM3AIMU. MeXaHW3Mbl TpaHCHOpTa udepe3 MemOpaHy. CKOpocTb
muddy3un u nepselii 3akoH @Puka. BeacsiBaHue 4yXepoAHBIX COSMHEHUHN KaK TPaHCIOPT yepes
Ouosiornyeckre MeMOpaHsbI.

buotpancdopmanus YyKEPOIHBIX COCIMHEHUI B OpraHusMe. Oransl
ounorpanchopmanmu. O6pazoBanue GapMaKOIOTHISCKH aKTUBHBIX METa00IUTOB. MTHaKTHBAIIHS.
Metaboau3M 1 TOKCUYHOCTh. OCHOBHBIE IyTH OMOTpaHCHOPMAIMK YYKEPOIHBIX COCIUHEHHH.
Metaboarueckue MpeBpalieHus, KaTaau3u-pyeMble MUKPOCOMAIbHBIME (DEpMEHTaMH TEYCHHU.
Anudaruyeckoe M apoMaTUYecKoe  TUAPOKCUIMPOBAaHUE.  DNOKCHIUpOBaHHE.  N-
TUAPOKCUIINPOBAHUE, N-, S-okucnenue. Jle3ankmimpoBaHue. JlezaMMHUpPOBaHME.
HecynbhupoBaHue U Mpoure peakliud MUKPOCOMAJILHOTO OKUCIIeHUs. Peakuiuu BoccTaHOBIEHUS
MUKpPOCOMaJIbHBIMU  (pepMEeHTaMu. BoccTaHOBI€HME HUTPOCOEIMHEHUH, a30COE€INHEHUM.
BoccranoBurenbHoe — geranoreHupoBaHue.  Jpyrue — MmeraOoauyeckue — NpPEBpALICHHUS.
HemukpocomanbHoe okucienue. OxucnurenbHoe ae3amuHupoBaHue. OKHUCIEHHE CHUPTOB,
JIBJErUI0B. ApoMaTH3alus ATUUUKIMYECKUX coenuHeHui. IIpomeccsl HEMHKpOCOMaIbHOTO
MeTab0IMUECKOI0 BOCCTAHOBIICHHUS.

Peakuuu rugposnza ¢ ydyacTHEM MHKPOCOMAIBHBIX U HEMUKPOCOMAJIbHBIX ()EPMEHTOB.
[Ipoune npeBpamienus. Peakuuum  KoHblorupoBaHus. OOpa3oBaHHE  KOHBIOIATOB  C
TIIIOKYpOHOBOM  kucnoTol. CnoxkHble 3Gupbl ¢ cepHoit U (ochopHOl  KHUCTOTOM.
MetunupoBanue. Auetunuposanue. [lentunnas konbtoranus. [poune peakuu.

@akTopbl, BIUAIOLIME HAa METAaOOJIM3M UYKEPOAHBIX CoeqUHEeHUH. ['eHeTHueckue
(akTopbl U BHYTPUBUIOBBIE paznnuusd. MHAyKIKsS MeTaboau3upyomux (GepMeHTOB, YTHETCHHUE
MeTabonu3ma. BozpacTHble 0COOEHHOCTH, JUITMTENIbHOE IPUMEHEHHE JIEKApCTB, MaTOJIOTHUECKUe
COCTOSIHUS U Npoune. MeTaboauThl 1 TOKCUYHOCTb.

IIpencraBnenne o BTOPUYHOM MeTab0JIM3Me Y MUKPOOPTaHU3MOB, PACT€HUH, )KUBOTHBIX.
OO0pa3oBaHue BTOPUYHBIX COEAMHEHUH (aMHUHOB M T.I1.) B IIpOLiecce THUEHUS! TKaHEH U OpraHoB.
MeTabon13M TOKCHUECKUX BEIIECTB 10 AeicTBUEM OakTepuil. OCHOBHbBIE PEAKIIMK BTOPUUHOTO
MeTaboau3Ma (J1ekapOOKCHIINpOBaHHeE, J1Ie3aMUHIPOBAHNE, ApOMATHYECKOE IHIPOKCUIMPOBAHUE
U 1p.).

DKCKpelusl 4yKepOJIHBbIX COEIMHEHWH U HMX MeTaboIUTOB. BhIBeIeHHE TOKCHMYECKHX
coeauHeHull yepe3 nmouku. PeaGcopOuus u BeiBeeHue. @opcupoBaHHBIN AMYpe3 Kak OJMH U3
3¢ (}EeKTUBHBIX METOJOB JIEYEHHUS] OOJBHBIX C OCTPHIMH OTPABJICHUSMU TpPU YIPaBICHUH
nporeccamMu peabcopOuuu. BoiBeneHne 4yyKepoIHBIX COEIMHEHMH C Kemdbto. Jlpyrue myTu
BBIBEICHUSI, BKJIIOYas criennduueckre (BoJIOChl, HOTTH). BiusHue pu3anko-XxuMu4eckux CBOWCTB
TOKCHYECKMX BEIIECTB U (AKTOPOB Cpelbl Ha CKOPOCTb M XapakTep HUX BBIBEIACHUSA U3
opranusma. Kuneruka oiBenieHus. [lepros momyBbIBeIeHUS.

OOmiast xapakTepucTHKa TOKcHueckoro aeiictsusa. @opmupoBanue s dexra kak GaxTop
B3aMMOJCICTBUA si71a, OpraHu3Ma U OKpyxXkaromien cpeasl. [TonsTre o penentopax TOKCHYHOCTH.
N30uparenpHas TOKCMYHOCTh. TOKCHUECKHEe J03bI M TOKCUYECKUE KOHIIEHTPAllMM BELIECTBa B
KkpoBH. Koppemsius B3auMOCBsI3M YPOBHS BEILIECTBA B KPOBU C TOKCHUECKUM 3 dekTom.

Tema 3. XUMHKO-TOKCHKOJOTMYECKHMIl aHaiu3 (cCy1e0HO-XUMHYeCKHMii) Ha Trpymnimy
BELECTB, H30JIUPYEMbIX IKCTPAaKLHeH U copOuueil. JIekapcTBeHHbIe BellecTBa

OO6mrast xapakTepuCTHKa Tpynmbl. PacmpocTpaHEHHOCTP W MPUYWHBI  OTPABIICHHM.
Tokcuueckue 103bl U TOKCUUECKHE KOHIIEHTPALMH, B3aUMOCBSI3b C TOKCHYECKUM 3(PPeKToM.
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Knuauka oTpaBieHMH U KIMHUYECKas JAuarHocThka. llepedeHbp Hamboiee BaXXHBIX B
TOKCHUKOJIOTMYECKOM OTHOLICHMH TPy coenauHeHui. Ainkanounsl. [IponsBoanble nupuauHa u
nunepuanHa  (MaxuKapnuH, a"a0a3uH, HUKOTHUH). IIpousBoxHble TpomaHa (aTpoIuH,
CKONOJIaMUH, KokauH). IlpousBogHble xuHOouMHA (XuHUH). [Ipon3BOAHBIE HM30XMHOJIMHA!
MPOU3BOJIHBIE  TETPArWAPOU3OXUHOMMHA (HAPKOTHUH), MPOU3BOAHBIC OCH3MIM30XHMHOJIWHA
(mamaBepuH), MPOU3BOAHbIE (PEHAHTPEHU3OXUHOIMHA (MOP(QUH, KOAEUH U UX CHUHTETHUYECKHE
aHAJIOTH - TPOMEAON, OSTWIMOpGUHA TUAPOXJIOPUJ, [AUALCTUIMOPPUH WM TEPOHH).
[IpousBogubie wuHmona (crpuxHuH). IlpowsBogubie mnypuHa (kodeun). I[IpousBomHbIe
OapOuTypoBoii KHCIOTH ((heHobapOuran, OapOammi, OyToOapOuTal, STaMUHAI HATPUs).
IIpouzBonnbie 1.4-OeH301mazenuHa (XJOPAMA3ENOKCHU], Aua3enaM, OKca3elaM, HUTpasenam).
[Tpou3BoaHbIE Mapa-aMUHOOECH30MHON KHCIOTHI (HOBOKAaWH, HOBOKamHaMum). IIpou3BonHbIe
[Upa3oyioHa (aHaJbIMH, aHTUNUpuH). [IpomsBoaHble QeHoTHa3MHA (aMUHA3UH, IUIPA3HH,
JIEBOMEIIPOMAa3HH, TUOPUJA3UH). Kannabunou s (xaHHAOU MO, KaHHa0uoI,
TeTparupoKaHHaOMHOJ, TETPAruIpOKaHHAOUHOJIOBAs KUCIIOTa). DeHuIankuIaMunsl (3deapuH,
adeapon, amperamuH, MmerampeTaMuH).

W3onupoBaHue JEKapCTBEHHBIX COEAMHEHUH M3 Ouojoruueckux oOBbeKToB. BriOop
00beKTOB wmccienoBanus. IloaroroBka oO0bEKTOB. XapakTepUCTHKA OOBEKTOB HCCIICHOBAHUS
(BHyTpeHHHE OpraHbl, TKaHHM, KpOBb — Li€JbHas KpPOBb, CHIBOPOTKA, IJa3Ma, Moua, JuMda,
CJIIOHA, BOJIOCHI, HOI'TH, JUaJIN3aThl, IPOMBIBHBIE BO/BI U T.I.). [IpaBuna HanpaBiaeHus: 0ObeKTa
UCCIICIOBAaHMsI Ha aHaiuu3. YCIOBUA TpPAHCIOPTUPOBKM U XpaHeHus. KoHcepBupoBaHue.
Onepani 1O TOATOTOBKE OOBEKTOB K HCCIENOBAaHHUIO (M3MeNbYeHHE, THO(UIM3anus,
3aMOpaXMBaHUe, NENPOTEHHU3UPOBAHKE, YaleHHe JUNUI0B). MeTosl n3oaupoBanus. Beibop
MeToja. MeToapl HM30JIMPOBAHUSA MpPU TPOBEIEHUU O0OLIero (HEeHANpaBJICHHOIO) aHalIu3a.
YactHble MeToabl M30JaMpoBaHUA. OCOOEHHOCTU H30JIMPOBAHMS JIEKAPCTBEHHBIX BELIECTB,
MIO/IBEPraloIIMXCsl B OPraHU3Me MHTEHCUBHOMY MeTabonu3My (Ha mpuMepe MpOou3BOIHBIX 1,4-
O6eHzoanaszenuHa). KucinotHblif ruznponn3 oO0BEKTOB. ONTHUMAaibHBIE YCIOBHUS IPOBEICHMS
THAPONM3a W M30JIMPOBAHUSA  aHAIM3UPYEMbIX BemiecTB. axkTopel, ONpeAesstonne
3G (GEKTUBHOCTh BBIJECICHUS TOKCHMUYECKHX BEIIECTB U3 OMOJIOTMYECKMX OO0BEKTOB. TBEpIO-
KHUJAKOCTHAs dKcTpakuus. JKuAKOCTb-KHAKOCTHAs JKcTpakuus. Pasnenenne Meronom
HKCTPAKLMU, OCHOBAHHOE HA pA3JIMYUM HOHHBIX ()OPM BEIIECTB, MX PACTBOPUMOCTH HIIU
KO3 (ULUEHTOB paclpeeseHusi, a TaKXKe KHCIOTHO-OCHOBHBIX WM JAPYTUX XUMHUYECKHX
cBoiicTB. TepMoanHamuKa nporecca. Borpocsl Teopun METO/10B, OCHOBAaHHBIX Ha KOHTaKTe (ha3.
Koncranta u xoadpounuent pacnpenenenus. CBOHCTBA M SKCTparupymoias CIOCOOHOCTh
pacTtBopuTenieil. BpiOop onTUManmbHBIX YCIOBUM 3KcTpakiuu. CrocoObl M METOAbl OYUCTKH
W3BJICYECHHI U DKCTPAKTOB.

OcHoBBI TIpOBeJEHUS OOIIEro (HEHANPaBJIEHHOT0) aHajdu3a JIEKapCTBEHHBIX BEIECTB.
TCX-ckpununr. I[lpumenenne meroga TCX B CKpUHMHI-aHaJIM3€ JIEKAPCTBEHHBIX BEIECTB.
OO0pasubl nccienoBaHus, NOJyUYEeHHbIE B pe3ysibTaTe (PPaKIMOHHOIO M3BJIEUEHUS TOKCHUYECKUX
BemiecTB. [loaTamHoe xpomarorpaduyeckoe pasjieleHne TOKCHYECKHX BelIecTB B oOpaslax.
KoMOuHMpoBaHHOE HCHONB30BaHUE cHcTeM pacTtBopuTened. OOlIMe U YacTHbIE CHUCTEMBI
pactBopuTteneil. CopOeHThI, MpUMEHsIeMBbIe ISl XpoMaTorpaduieckoro pasaenenus. [IpuHInIbI
KOMOMHHPOBAHHOTO MCIIOJIb30BAHMSI XUMUYECKUX PEareHTOB U (U3MKO-XUMHUYECKHX METOJIOB
obHapy>xenus. [TonTBepxnaronuii ananu3. MIHTepripeTanus pe3yabTaToB CKPUHUHTA.

OOmiasi xapakTepuCTHKa METOJOB aHain3a. MeToabl OOHapyXeHHs U OIpeaeseHUs
JICKQpCTBEHHBIX BEIIECTB IPH MPOBEJICHUU CyIAeOHO-XMMUYECKON sKkcrepTusbl. [Ipenens
oOHapyxeHHsl, crnenuPpuuHocTb. BO3MOXHOCTH MCMOIB30BaHUS B XHUMHUKO-TOKCUKOJIOTHYECKOM
aHanmu3e. 3HaueHUWE B IpPOrpaMMe KOMILJIEKCHOTO HCMOJb30BaHUS MeTonoB. (OOpaboTka
pe3yNbTaTOB  KAa4eCTBEHHOI'O  aHaJM3a I[pPU  KCIOJb30BAaHHMM  KOHKPETHOTO  METoa.
WHuTepnperanyst pe3yjbTaToB MCCIENOBAaHUSA. XUMUYECKHME METOIbl, HMX JOCTOMHCTBA U
HeloCcTaTKU. Tunbl OCHOBHBIX peakuuil, xuMusM. [Ipenensl oOHapyXeHUs U crenu(UIHOCTb
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XMMHUYECKUX pEaKLMH OKpallMBaHMs IPU MPOBEAECHUU DSKCIPECC-TECTOB U B COYETAHUU C
Xxpomaro-rpapuueckumMu  Meronamu. OcanouHble peakuud. MHUKpPOKPUCTAUIOCKOIINYECKHE
peakuuu. buonorunueckue meroapl. PapMaKoJOTMYECKHUE HCHBITAHUS M MX 3HAYEHHUE IpU
UACHTUGUKALMM HEKOTOPBIX alKalouAoB. XpomaTorpauyeckue METOAbl MCCIIEOBaHUs
(MeToBI TOHKOCTOWHON Xpomarorpaduu, BbICOK03()()EKTUBHOM KUAKOCTHON Xpomarorpadumu,
ra3o-XuJIKocTHOH Xpomarorpadumn). Crnekrpaibhbie MeTonbl. CrektpodotomeTrpus B Y- u
BUIMMOIN obOnacTsax crnekrpa. Kimaccudukanus opraHu4ecKdX COEIWHEHHH MO 3JIEKTPOHHBIM
cnekrpam norjouieHus. IloaroroBka mnpo0 A HMCCIEIOBAaHUSA  CHEKTPOCKOIMYECKUMHU
Metogamu. PuyopecueHust u ¢ochopecuenuusi. Macc-ciekrpomerpus. [Ipuniunsl macc-
cnekrpoMmerpun. CoueTaHue Macc-CIIEKTPOMETPUU €  APYrUMH  (PU3MKO-XMMHUYECKHUMHU
MeTonaMu. Bo03MOXHOCTM MeToa M OrpaHUYEHUs NPU MCIOJIb30BAaHUM B XMMMKO-
TOKCUKOJIOTMYECKOM aHanu3e. VIMMyHOJIOTMYeCKHME MeETOAbl aHanu3a. [OMOreHHbIM U
reTeporeHHbpld MMMyHoOaHanu3. llepcnexkTuBbl pa3BUTHS HMMYHOJIOTMYECKHX  METOJIOB
IIPUMEHUTEIBHO K OCHOBHBIM  HaIpPAaBJIEHUSAM  XUMHKO-TOKCHKOJOTMYECKOTO  aHaIU3a.
KoMruiekcHpli TOAX0J MPH HCHOJB30BAaHUU METOAOB aHaiu3a. lIpuHIUMIBI panroHAIbHOTO
COUYETaHMsI METO/IOB.

HanpaBiieHHBIM XMMHMKO-TOKCUKOJIOIMYECKMHA aHAJIN3 IIPU HCIOJb30BaHUU B KadeCTBE
METOAa TPEABAPUTEIHHOIO HCCIEAOBAaHUS TOHKOCIOWHON Xpomatorpaduu. HampaBneHHBII
aHaJIM3 Ha BEILECTBA, [10JIBEPrarollyecs: B OpraHu3Me HHTEHCUBHOMY MeTabosin3My (Ha mpumepe
pou3BOJHBIX 1.4-0eH301MazennHa). Bocnpons3BoguMocTh METOJOB KaueCTBEHHOIO aHalIu3a
IPUMEHUTEIBHO K MCCIIEJOBAHUIO PA3JIMYHBIX OMOJOrMYECKMX OOBEKTOB (OpPraHoOB, TKaHEH,
3arHUBIIEMY TPYIHOMY MaTepHaly, OWOJOTHYECKUM JKUAKOCTSIM OOJNBHBIX C OCTPHIMH
OTpaBJICHUSIMU XMMHUYECKOH 3THojoruu). BnusHue pa3nuyHbX (aKTOPOB Ha pe3yJIbTATh
aHanu3a (HanuuuMe B OHWONOTMYecKHX O0Opas3lax »dHIOTEHHBIX COCIUHEHHUH, MPOIECCOB
THUJIOCTHOTO PA3JI0’KEHHsI TKaHEeH U OPraHoB, META0OIMUECKUX MTPEBpAILEHU JIEKapCTBEHHBIX U
HapkoTuueckux BemecTB). KonuuecTBeHHbld aHamu3. O030p COBpPEMEHHBIX  (PU3UKO-
XMMHYECKHX METOJOB aHalIMW3a, IPUMEHSAEMBIX JUII KOJWYECTBEHHOI'O  OIpEAEICHUS
JeKapcTBeHHbIX  BemlecTB. CrekrpanbHble MeToAbl (mpsAMas U auddepeHnranbHas
crniekTpodoToMeTpUs Ha puMepe IIPOU3BOJHBIX 6apOuTypoBoit KUCJIOTHI).
@DOTOKOJIOPUMETPUUECKUE METOJIbl KOJUYECTBEHHOT'O olpeaenaeHus. MeTosl 3KCTpaKIMOHHOMN
¢doromerpun. O6paboTKa pe3ysbTaTOB KOJIMYECTBEHHOI0 aHaiu3a. MHPOpPMaTUBHOCTh AaHHBIX
KOJMYECTBEHHOI0 aHaiu3a s CyAeOHO-MEIMLMHCKON SKCIEepPTH3bl M KIMHHUYECKHX
TOKCHKOJIOTOB.

XUMUKO-TOKCUKOJIOTUYECKHI aHalu3 OTAEIbHBIX TPYMI JIEKAPCTBEHHBIX BEILECTB.
XUMHKO-TOKCUKOJIOTUYECKUI aHaln3 BEIIECTB KHUCIOr0 HEUTPaJbHOro, ciabo OCHOBHOI'O
xapaktepa (IIpOU3BOJIHbIE O0apOUTYpOBOW KHCIOTHI, CAJTUIMIOBOM KHUCIIOTHI, HPOU3BOJHBIE
MUPa30JIoHa W Jp.). XUMHKO-TOKCUKOJIOTMUECKUN aHaJIu3 BELIECTB OCHOBHOTO XapakTepa:
aJIKaJION/Ibl, MPOU3BOJHBIE (EeHOTHA3MHA, NHUMEPUINHA — IMPOMENOJ, IMapa-aMUHOOEH30MHOI
KHCIIOTBI — HOBOKAaWH, HOBOKaWMHaMHUJ U Jp.). XHUMHUKO-TOKCHKOJOTMYECKHH aHaIu3
MPOU3BOJHBIX 1,4-0eH3011Ma3enuHa (110 HATUBHBIM BELIECTBAM M META0O0JIUTaM).

Bocnpon3BoaumMocTh  METONOB  KaueCTBEHHOIO  aHalW3a  NPUMEHUTENIBHO K
UCCIIEIOBAHUIO PA3JIMYHBIX OWOJIOTMYECKUX OOBEKTOB (OpraHoB, TKaHEH, 3arHUBILIEMY
TPyHHOMY Marepuainy). BiusHue paznuuHbIx (aKTOPOB Ha pe3ysbTaThl aHalu3a (HaJuuue B
Ouosioruueckux oOpa3lax B3HIOTEHHBIX COEIUHEHHH, MPOLECCOB THUJIOCTHOTO PAa3IOKEeHHS
TKaHEH 1 OpraHoB, META0OINYECKUX MTPEBPAILEHHH JeKapCTBEHHBIX BEIIECTB).

Tema 4. AHaguTHYecKasd JHATHOCTHMKA OCTPBIX OTPABJICHHH JIeKAPCTBEHHbIMH
BellecTBaMH

BBenenune B KIMHMYECKYIO TOKcHKoJoruio. Conepikanue IpeaMeTa, 3aJaud U OCHOBHbBIE
paszgensl. PacnpocTpaHEHHOCTh OCTPBIX OTpaBICHHM, XapakTep W Hpu4uHBL. OcoOeHHOCTH
OTpaBJICHUN B JIETCKOM Bo3pacte. OpraHu3anus OKa3aHus CHENUATIM3UPOBAHHOW MOMOIIN TPH
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OCTPBIX OTpaBlEHHsX. J[MarHoCTMKa OCTPBIX SK30TCHHBIX OTpaBiieHHH. OCHOBHBIE METOJIBI
OpraHM3aly JIeTOKCUKAIMU TpPHU OCTPhIX OTpaBiIeHUSIX. MeETOIbl YCUJIEHHUS €CTECTBEHHBIX
nyTel JAETOKCHKAIMU. MeToIbl HCKYCCTBEHHOW NETOKCUKAIMH — WHTPAKOPIIOPAIBHBIE METOIbI
(mepuToHEaTHHBIN a3, KHILIEYHbII a3, JETOKCHKAI[MOHHAS copOuus;
AKCTPAKOPIIOPATbHBIE METOJBI — T€MOJAMATN3, TeMOocopOmwsl, rmuazMocopouus, aumdodopes u
nuMdocopOumsi, oOMEHHOE 3aMelieHHe KpOBH, IutazModope3). AHTHUIOTHAs JACTOKCHKAIIMSL.
XUMHUKO-TOKCHKOJIOTHYECKHE J1aboparopuu L[eHTpOB 1O JIEYEHHIO OCTPBIX OTpaBIICHU,
O6onpHML. 3anayn. OCHOBHBIE JOKYMEHTBI, PErJIAMEHTUPYIOIIUE JEATEIbHOCTh XHUMHUKO-
TOKCHKOJOrHyecknx Jabopatopuii. I[lpaBa u o00s3aHHOCTH Bpaueii-mnabopaHTOB XHWMHUKO-
TOKCUKOJIOTHYECKUX J1abopaTopuil. OCOOEHHOCTH MPOBENCHUS XUMHKO-TOKCHKOJIOTHYECKOIO
aHaIM3a B YCJIOBHSX OKa3aHHWS HSKCTPEHHOW METUIIMHCKOH MOMOILIM OOJBHBIM C OCTPBIMH
oTpaBieHUsIMH. TpeOoBaHUS K XHMHUKO-TOKCHKOJIOTHUYECKOMY aHanu3y. Crneuuduika aHamuza.
Bri6op mMeTo0B aHanmm3a. MeTo070THs B 3aBUCUMOCTH OT MMEIOLINXCST KITMHUYECKUX JaHHBIX.
MeToapl mpenBapUTENIbHOTO M TMOJATBEPXKIAIOLIEr0 aHaiau3a. Xpomarorpaduyeckue METOJbI
uccieoBanus. TOHKOCHOWHAs, Ta30-KUAKOCTHA U BBICOKOA(PQPEKTHUBHAS KHUIKOCTHAsS
xpomartorpadus. CrekrpalibHble MeTOJbl aHanu3a. MiMmyHHbIE MeTonsl U T.A. KommiekcHoe
WCTOJB30BAHUE METOJOB ISl HAAEKHOW JMAarHOCTHKH. XapaKTEPUCTHKA OHOJIOTMYECKHX
00BbekTOB. OTOOP U MOATrOTOBKA MPOo0 K aHanu3y. JKUIKOCTh-KHIKOCTHAS dKcTpakuusa. TBEpao-
KHUJIKOCTHAsI SKCTpakuus (copOrus) Ha MOAM(MUIIMPOBAHHBIX MOJMMEPAaX W CHIMKArelsX Kak
Haubosee 3QGEeKTUBHBIN CIOCOO KOHIIEHTPUPOBAHUS aHATU3UPYEMBIX COCIMHEHUN U3 BOJHBIX
OKCTPAKTOB, OHOJOTHMYECKUX IKHIKOCTEH. 3aKOHOMEPHOCTH COpOLMH  JIEKapCTBEHHBIX
COCIMHEHUI M3 BOJHBIX Cpell. XapaKTepUCTHKU COPOEHTOB. DU3UKO-XMMHUYECKUE KOHCTAHTHI
copOuuu. OnTUMaNbHBIE YCIOBUS COpOLMU U IecopOnun. BiusHue cBA3BIBaHUS TOKCHYECKHX
BEIIECTB C albOyMHUHAMU IJ1a3Mbl KPOBU Ha 3¢ (HeKTUBHOCTH copoumu. KonruecTBeHHas OLeHKa,
CHOCOObl KOHLIEHTpUpOBaHMsI TBEpHO-Pa3zHOM skcTpakiuei. IloaroroBka mpo6G KpoBU MpH
U3BJICUEHUN TOKCHYECKMX BemlecTB cop6Ouueid. [loaroroBka mpo® Mo4YM HpU H3BIECYEHUHU
TOKCHYECKUX BEIIECTB copOmMel. ABTOMAaTH3MPOBAaHHWE TIpolecca TBEPIO-KHIKOCTHOM
skcTpakuuu. CouyeTaHue METOJ0B KOHIIEHTPUPOBAHUS C METOJAaMH OYHCTKM U aHalu3a.
OCOOCHHOCTH W30JMPOBAHUS psla JIEKAPCTBEHHBIX BEMIECTB, HAXOISAMIUXCS B OOBEKTaX
HCCIIeIOBaHMs B BUJIE INIIOKYPOHUI0B (Ha npuMepe MopduHa). KuciaoTHbIi ruaposin3 0ObeKTOB.
OnTuManbHbIe yCIOBHS TPOBENEHHS THAPOJIM3a W HM30JMPOBAHUS AHAIM3UPYEMBIX BEIIECTB.
W3onupoBaHue JEKapCTBEHHBIX BELIECTB NpPU TMPOBEIEHUM CKPUHUHT-aHann3a. OCHOBBI
MOCTPOSHHSI HANPABICHHOTO W OOIIEro (HEHANpaBJIEHHOTO) XHUMHUKO-TOKCHKOJIOTHYECKOTO
aHamu3a. O3HAKOMJIGHHME C KIMHUYECKUMH JIaHHBIMH, MPEJBAapUTENBHBIM JIHArHO30M
orpaBneHus. OrmpeneneHue Kpyra aHanm3upyeMbix  BemecTB. (CocraBieHHWe — IUTaHa
uccnenoBanus. IIpoBeneHne aHanaM3a Ha OCHOBE KOMILJIEKCHOTO HCIOJBb30BAHUS METOJIOB.
Bocnpon3BoaMMOCTh METOJIOB IPUMEHHUTEIHHO K HCCIEIOBAHUIO OMOIOTHYECKUX IKHIKOCTEH
(Ha mTpumepe MeToJa TOHKOCIOHWHOW Xxpomarorpaduu). HWHTepmperanuss pe3yIbTaToB
uccnenoBanus. CocraBnenne 3akimodeHus. KonmuecTBeHHbI aHamu3. OOBEKTH UCCIICTOBAHMS.
Bri6op MetonoB. CriekTpaibHbIE METO/bl aHajdu3a Ha MpPUMEpe MPOU3BOIHBIX OapOUTYypOBOMH
KHCIOTHI W 1,4-OeH301mMa3ennHa. 3HAU€HHE JaHHBIX KOJWYECTBEHHOTO  OINPEICICHUS
TOKCHYECKHX BEILECTB B KPOBH OOJIBHBIX C OCTPHIMU OTPABICHUSIMHU JJIs1 Bpauel TOKCUKOJIOTOB.

Tema S5 AHajauTH4YecKasi JMATHOCTHKA HAPKOTHMYECKHUX M JAPYIrHX OJYPMAaHMBAIOLIUX
BelleCTB

Opranmsanus Ciay>KObl aHaJTUTUYECKON JMArHOCTUKA HApKOMaHWU, TOKCHKOMAaHHM.
DONUIEMHOJIOTHS aJKOrojiM3Ma, HAPKOMAaHUM, TOKCUKOMaHuU. OpraHu3anusi HapKOJIOTHYEeCKOM
MTOMOIIIA HACEJICHUIO U PopMbI OOPHOBI ¢ HapKoMaHueld. OTBETCTBEHHOCTh 3a TIPABOHAPYIIIEHUS,
cBs3anHple ¢ Hapkomanueir (YK P®, VIIK P®, Komekc P® 00 aaMUHHUCTpPATUBHBIX
HapymeHusix, ['paxmanckuii komekc P®, ['paxmanckuii mnporeccyanbHblii Kojaekc P,
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Cewmeiinblii konekc). [IpaBoBbie MepBI 10 00ECIIEUEHUIO0 COXPAHHOCTH HAPKOTHUYECKUX CPEJICTB
(HopMaTuBHBIE JTOKYMeHTH Mun3npaBa P® u mpaBoOXpaHUTENbHBIX OpraHoB). KoHBeHImH
OOH 1961, 1971, 1983 rr. IlocTosiHHBIN KOMUTET IO KOHTPOJIO HAapKOTUKOB Ipu MuH3pase
P®, ero ¢yukuuu u 3agaun. OCHOBHBIE JOKYMEHTBI, DPErVIAMEHTUPYIOLIME JEATEIbHOCTh
XUMHUKO-TOKCUKOJIOTMUECKUX JlabopaTopuil. OOBEKTBl HCCIEIOBaHMS. 3aJayd  XHUMHUKO-
TOKCHKOJIOTHUECKON CIIy>KObI IIPU OKa3aHUU HAPKOJIOTUYECKOM TOMOIIIH.

OCOOEHHOCTH ~ XMMHKO-TOKCHKOJIOTHYECKOTO  aHalM3a  CPEICTB,  BBI3BIBAIOIIUX
onypmanuBanue. TpeOoBanus Kk anHanmuzy. OCHOBHBIE STambl aHain3a. DPUINKO-XUMHUECKUE
CBOWCTBA M (hapMaKOKMHETHKA CPEJCTB, BbI3BIBAIOILMX OJypMaHUBaHHE. XapaKTepUCTHKA
Oononormdeckux o0bekTOB. OTOOP M TOArOTOBKAa Npod K aHamm3y. Bbeibop MeTom0B.
DKCIIPEcCHOE TECTUPOBAHME HAPKOTHUECKUX U OJJyPMAaHUBAIOIIMX BEILECTB.

Wnentudukanust  OTAENBHBIX ~ TPYNI  HApKOTHYECKUX  BEIIeCTB  (OMHUATHI,
(eHunaIKUIaMUHbI, KaHHAOMHOMJIBI W JApYyrue HapKOTHYeCcKHe BemliecTBa). VHTepmperarius
pe3ysIbTaTOB aHajln3a OMOJOTMYECKMX OOBEKTOB Ha COJIEpPKAHHE BEILECTB, BBI3BIBAIOIINX
oxypMmaHuBaHue. HoBble METOJbI XMMMKO-TOKCHKOJIOTHYECKOIO aHajlu3a Ui peleHHs 3a1ay
AQHAJIUTUYECKOW  JMAarHOCTUKM HAPKOTHMYECKMX  BEIIeCTB Ha (aKT  HEMEAMIIMHCKOIO
ynoTpebIeHHsI HAPKOTHYECKUX CPEICTB U IICUXOTPOIHBIX BEIIECTB.

Tema 6. XMMHKO-TOKCHKOJOTMYEeCKHH aHAJIM3 BelleCTB, H30JHMPYeMbIX JKCTpaKIHeil.
IHecTnnuanl

OOwiee mpencTaBieHUE O NECTULMAAX, UX 3HAYEHHE, TOKCHUYHOCTb. [IpoGiiema OCTaToOuHBIX
KoJauuecTB nectuiuaoB. Kiaccupukanuus nectunuaoB (10 HAIpPaBJIEHUIO HCIIOJIB30BAHUS, I10
XapakTepy M MEXaHM3My JEHCTBHs, XUMUYeckas Kiaccudukanus). PacnpocTpaHéHHOCTh U
NpPUYMHBl OTpaBieHHs. KiuHuka oTpaBleHMH U KIMHUYECKas JUMarHoCTUKa. MeTrobl
JIETOKCUKAIIMKM opranu3ma. M3onupoBaHue NecTUMI0B U3 OHOIOTHYEeCKUX 00BeKTOB. CocoOb!
U METOJbl OYMCTKM H3BJIE€UEHUHM, KOHLEeHTpupoBaHue. OOmas XapakTepuCTHKa COBPEMEHHBIX
METOIOB aHaJlM3a MeCTHUIMIOB. buonornyeckne MeTOJbl HCCIEAOBAHUS W HUX 3HAYCHHE.
TonkocnoliHas xpomatorpadus. OOmme U YacTHble XMMHMUYECKHE peareHThl. Merona razo-
KHUJIKOCTHOM Xpomarorpauu INpH HCHOJIb30BAHUU CEJIEKTHBHBIX JETEKTOPOB (Ha mpuUMepe
dbochopoprannueckux BemecTB). OCOOCHHOCTH TOATOTOBKM TIPOO. YCIOBUS TPOBEICHUS
aHamu3a. Ilpexgen oOHapy)XeHUS HpPU MCCIEIOBAaHUM KPOBH, MEPUTOHEATBHBIX KHMIKOCTEH,
NpOMBIBHBIX BOJ (Ha mnpumepe coeauHeHuil rpymnnel ®OC). CrneuupuyHOCTh METOIUKH,
YUUTBIBAsl JIEKAPCTBEHHBIE CPEJCTBA, MpPHUMEHSEMble B JE3MHTOKCUKAIMOHHOW Tepamuu.
DOneMeHTHBIN aHalu3, BKIIOYas MOJArOTOBKY Mpo0 K aHamu3y. XUMHUYECKHE METOJbl aHaIH3a.
MHUKpPOKPHCTAIIOCKONMYECKHI aHanu3. Bocnpon3BoauMOCTh METOJI0B Ka4eCTBEHHOI'O aHaln3a
MPUMEHUTEIBHO K HCCJIEIOBAHUIO PA3IUYHBIX OHMOJIOrMYECKUX OOBEKTOB (OpPraHoB, TKAaHEW,
3arHMBILETO TPYMHOIO Marepuana, OWOJOTHYECKUX HKHUJIKOCTeH OOJNBHBIX C OCTPBIMHU
oTpaBieHUsIMH). MeToapl KOJMYECTBEHHOro aHaiu3a. Koppensuus B3auMMOCBA3M YPOBHS
BEIIECTBA B KPOBH C TOKCHYECKHUM 3(p(dekToM. XUMHKO-TOKCUKOJIOTMYECKHHA aHalu3
MIECTHUIIN/IOB, MIPOU3BOJHBIX bochopHoit KHCIIOThI (metadoc), TrodochopHon
(Tpuxmopmeradoc-3), autnodochopHoit (kapbodoc), dochoHoBOM (Xx7MOpodoCc) KHUCITOT.
Crpoenne wu cBoictBa. TokcuyHocTh. TokcHueckue KOHIIEHTpAIMM, B3aUMOCBSI3b C
TokcuueckuM 3¢ dexrom. BceackiBanue, pacrnpeneneHue, MeTadOIM3M MECTHIMIOB. XHUMHUKO-
TOKCUKOJOTHYECKUA aHaidu3 (HAaTHUBHBIX BEHIECTB M METAa0OJMTOB) MPU HCIOJIb30BAHUU
NpEIBAapUTENbHBIX M MOATBEPXKJAIOIIMX  METOJOB  HccienoBaHua.  KonndecTBeHHOE
oTpeJieNIeHue.

XUMHUKO-TOKCUKOJIOTMYECKHI aHAJIM3 TEeCTUIMIOB TPYMIbl XJIOPOPTaHWYECKUX IMPOU3BOIHBIX
(rekcaxJIOpLMKIIOTeKCaH, TEeNTaxJop) U TPOU3BOAHBIX KapOAMMHOBOM KHCIOTHI (CEBHUH).
Opranuyeckue coequHEHUs pTyTH (anmkuwipTyTHble comu). Kiaccuduxanusa. Ilpumenenue.
Tokcru4yHOCTh. PacnpocTpaHEHHOCTh OTpaBJIICHUM, NMPUUMHBL. DU3MKO-XUMHUYECKHUE CBOMCTBA.
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Oco06eHHOCTH TOKCUKOKUHETHKH. OOBEKTHI uccienoBanus. M301upoBanue 3THIMEPKYpPXIOpH I
U3 OOBEKTOB J>KMBOTHOTO U PACTUTENBHOIO MPOUCXOXKICHUS, OUOIIOTUYECKUX KHUAKOCTEH.
KauecTBeHHBIN U KOJMYECTBEHHBIN aHANK3 (HA MIpUMEpE dTUIMEpKYpXiopua). Mcnonb3oBanue
COBPEMEHHBIX  METOJIOB  aHAJIM3a  OpPraHUYECKUX  COCAUHEHUHW  pTyTH.  XHUMHUKO-
TOKCUKOJIOTMYECKUN aHaJIU3 CHUHTETUYECKUX MHUPETPOUAOB (IIPOU3BOJIHBIX XPHU3AHTEMOBOM
KHCIIOTHI): IEPMETPUH, LIUTIEPMETPUH, eHBaIEpar.

Tema 7. XMMHMKO-TOKCHKOJOIHYECKHIT aHAIU3 BelIECTB, M30JHPYEMbIX THCTHLISIMEI.
«Jleryumne» sibl

[lepeuens HanboJiee BaXKHBIX B TOKCUKOJIOTUYECKOM OTHOIICHUH Tpymn BemiecTB. O01as
XapaKkTepUCTHKa rpymnmbl. AnndaTtnyeckue cupThl (aIKaHOJbI). MeTUIOBBIN ClIUPT. DTUIIOBBII
cupt. Croupter  (C3-C5).  Jluonbl  (3TWICHTIIMKOJB). AJIKWITAIOTEHUIBI  (XJIopodopwm,
XJIOPAJITUIPAT, YETHIPEXXJIOPUCTBIIN yriaepo, TUXJIOpITaH). AJbJIETU/bl, OAHOATOMHBIE (DEHOJIBI
U UX Tpou3BOAHBIE ((heHON, Kpe3oibl), KeTOHBI (aneToH). KapOoHOBBIE KHCIOTHI (yKCycCHas
kucnota). CHHWIbHASA KUCIIOTA U €€ IPOU3BOIHEIE.

CpoiictBa.  Ilpumenenune.  TokcuuyHocTh.  PacmpocTpaH€HHOCTH — OTpaBIICHUIA.
Tokcukoxunetrnka. Metabonusm. Kimnuka orpanenuii. Knunuueckas AMarHocTHka.

W3onmpoBanue «IeTy4nx sioB» M3 OMOIOrHuecKux 00BheKTOB. OOBEKTHI HCCIIEJOBAHUSI.
CoBpeMEeHHbIE METOJbl M30JMPOBAHMS, HX XAPAKTEPUCTHUKA, CpPAaBHUTENIbHAs  OLIEHKa
(mucTmiALMsA ¢ BOJSHBIM I[apoM, IMPOCTasi M a3€0TPOIHAsl IE€PEroHKa, JApYrue BUJIbI
muctTiuisiiun). OCOOCHHOCTH TMEPEroHKU C BOJSHBIM MapoM JJisl OTICNBHBIX COETUHEHUI.
[ToxroroBka mpo6 uist ra30XxpoMaTorpaduIeckoro aHaamusa.

MeTtop1 aHaM3a «JIETY4YHX s10B». ['azoxpomarorpaduyeckuii MeTo 1 HCCIeA0BaHUs KaK
BBICOK03()(DEKTUBHBIA METON pa3fesieHus, WACHTU(PHUKAIMA U KOJIMYECTBEHHOTO OIPEIeICHUS
«eryunx sa0B». OCHOBHBIE XpoMmarorpaduyeckre mapamerpsl. THIBI KOIOHOK. HermonBrmxHbIe
xunkue ¢aspl. TBEpasle Hocutenu. Jlerekropbl. KauecTBeHHBIH aHanu3. YCIOBHS aHaIM3A.
Omnpenenenue napamMeTpoB KauyeCTBEHHOIO aHadu3a (BPEMEHM YIEP)KUBAHUS «IETY4HX SITIOB)).
XUMUYECKHE METOJIbI aHAIN3a WIETY4HX A10B». JJOCTOMHCTBA, HEAOCTATKU. THUIIBI XMMUYECKHUX
peakuuii, nmpeaen oOHapy)eHus, crenu@uIHOCTh. KOTM4eCTBEHHBIN aHAN3 «JIETYUUX SITOBY.
OmnpeneneHue «IETydyux SA0B» METOAOM Ta30KUAKOCTHOM  xpomarorpadguu. Metonq
aOCoMOTHOW  KaJMOpPOBKHM, BHYTPEHHETO  CTaHAapTa. Bocmnpou3BOAMMOCTb  METOJOB
KayeCTBEHHOI'0 aHalM3a MPUMEHHUTEIbHO K MCCIEIOBAHUIO pa3IMYHBIX OMOJIOTMYECKHX
00BEKTOB (OpraHOB, TKaHEH, 3aTHUBILIEMY TPYIMHOMY MaTepuaiy, OMOJOTMYECKUM KUIKOCTIM
OOJIBHBIX C OCTPBIMM OTpaBJICHUSAMH). BrnusHue pa3znuuHbiX (akTOpPOB Ha pe3ysbTaThl aHAIN3A
(Hamuuue B OMOJOrMYECKMX 00pasllax 3HJIOT€HHBIX COEIMHEHUH, MPOLECCOB THUIOCTHOTO
pas3ioKeHus TKaHel ¥ OpraHoB, METabOJIMYECKUX MPEBPAIEHUI aHATU3UPYEMBIX BEILIECTB).
OcHOBBI TIOCTpOeHHUsSI 00IIero (HEHANpaBJICHHOT0) aHalM3a «JIeTyuyux saoB». (Cxema
UCCIIeIOBaHMsl (PpakUuil JUCTUIIIATA, MOJyUYEHHBIX B pE3yJIbTaTe U3BJICUECHUS <WIETYUHX SI0BY»
3 Ouosornyeckux o0OBEKTOB. lcmoip30BaHME XHMHUYECKUX peakUuid Mpu OOHapyKEeHUU
«IeTy4ux sJ0B». Peakuuu, uUMeOIUEe OTpULATEIbHOE CyAeOHO-XHUMHUYECKOEe 3HAYCHHE.
UccnenoBanne nepBoi (ppakuuy IUCTIILIISATA HA CUHWIBHYIO KHCIOTY IPH HCIHOJIB30BaHUU
KOMIUIEKCA XUMHUYECKMX peakuuid (oOpa3oBaHume OepiaMHCKOM Ja3ypu, oOpa3oBaHue
MOJTUMETHHOBOTO Kpacures, peaxiuu OEH30MHOBOM KOH/ICHCAIIUH,
MHUKpOKpHUCTalIocKonuueckue peakuun). [Ipenen oOHapysxenus. OueHka pe3yabTaToB peaKIiH.
Oco0eHHOCTH MOATOTOBKM MPOO MpPH OMpPENeIeHUMH MUKPOIPAaMMOBBIX KOJWYECTB CHHHIIBHOM
KHCIIOTHI (IIEPETOHKA C BOJSHBIM IIapOM B COYETAHMM C a’palUeil a30TOM, CyXOBO3AYLIHas
JTUCTWIUISIUS U 71p.). POTOMETPUYECKUIT METOJ] KOJIWYECTBEHHOI'O OMpEAeNICeHUs CUHUIbHON
KHUCJIOTHl Ha ()OHE peakiuu OO0pa3oBaHMS IOJMMETHMHOBOIO KpAacHTEIsl NpU ONpeAeTIeHUN
MHUKpPOTPaMMOBBIX ~ KOJIMYECTB CHHWJIBHOM KucinoThl. HccienoBanue BTOpod —dpakiuu
TUCTUILIATA HA «IEeTydue aael». Vcnonp3oBaHue ra3oXxpoMaTorpauueckoro MeToa aHaiusa B
MporpaMMe aHaATUTUYECKOTO CKPUHUHTA «JIETYUHX STOBY.
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DKcnepTu3a alKOroJbHOM MHTOKCHUKALMU. OTWIOBbIM cnupT. CBOMCTBa, MEXaHHU3M
NeHCTBUSL Ha OpraHu3M 4YeloBeKa. TOKCHMYHOCTh. [IpoOimembl U pacnpocTpaHEHHOCTH
QJIKOroJIM3Ma. OKCIEpPTU3a aJIKOTOJIbHOTO OIbsHEHUsA. KIuMHMKAa OTpaBlIEHUH STUIIOBBIM
cnuptoM. KnuHuyeckas AMarHOCTUKA oONbsHEHUs. TOKCHMKOKHMHETHKa. BcacbiBaHue ankorosns.
Pacnipenenenne B opranusme, Ouorpanchopmamusi, SKCKperus. OKCHepTHas OlLEHKa
coJiepKaHusl 3THJIOBOIO CHUPTA IPU XUMHUKO-TOKCHKOJIOTMYECKOM HCCIEIOBAHUM PA3IMYHBIX
BHYTPEHHUX OpPraHoB (KpOBM, MOYM M CIMHHOMO3TOBOW KMJIKOCTH, Ipouee). OOBeKTbI
uccnenoanus. [IpaBuna orGopa mpol6 y KMUBBIX JIUIL, TPYIHOro Marepuana. MeTojsl aHanusa,
IIPUMEHSIEMbIE B XUMUKO-TOKCUKOJIOTHYECKOM aHAJIN3€ HAPKOTUYECKOTO OINbSIHEHUS U CyJ1e0HO-
XUMHUYECKON 3KcrepTu3e (KaueCTBEHHO-KOJIUYeCTBEeHHbIE). [IpenBapurenbHble KadyeCTBEHHbIE
npoObl HAa STHJIOBBIN aJKOTOJb MPHU HMCCICIOBAHUU BBIIBIXAEMOTO BO3JyXa M OHOJIOTMYECKHX
xuakocTed. XHUMHUYECKHE U COBPEMEHHbIE OHOXMMHYECKHE METOAbl  HCCIEIOBaHUA.
["a3oxpomarorpaduyeckuii METO HMCCIEIOBAaHHS ATHIOBOTO crnupTa. KauecTBeHHBIH aHAIU3.
KonunuecTBeHHOE onpeneneHue.

Tema 8. XUMHKO-TOKCMKOJOTHYECKH aHAIU3 BellleCTB, H30JIUPYeMbIX MUHepAIU3aNHeii.
«MeTtananyeckue» bl

DKOJIOTUSl OKpYyXKarollel Ccpelbl U pacnpoCTPaHEHHOCTb OTPABICHUHM COEIMHEHUSMU
TSOKENBIX METAJUIOB M MbIIIbAKa. [lepeueHp «MeTaluMuecKux sI0B», MOJIeKAIIUX CyneOHO-
XUMHUYECKOMY  HCCIel0BaHMIO.  TOKCMYHOCTH U (PU3MKO-XMMHUYECKHME  CBOWCTBA.
TokcukoknHeTrKa. BcacbiBaHME COSOUHEHUHN TKEIBIX METAJUIOB, PACHPEACIICHUE, MEXAHU3M
CBA3BIBAHUSI B OpraHusMme, BblaesieHHe. KiMHUKa OTpaBieHUM, KIMHUYECKas JUArHOCTHKA.
W3ommpoBanne «METATMYECKUX SA0B» U3 OMOIOTHYECKHX 00BeKTOB. OOBEKTHI MCCIIEIOBAHMUS.
[IpaBuna oT6opa U HampaBlieHUs: 0OBEKTOB HA aHANU3. Y CJIOBHS TPAHCIIOPTUPOBKU U XPAHEHHUS.
KoncepBupoBanue o0bekToB. IlepBuunas moArotoBka. MeToabl M30JUPOBAHUS COCAMHEHUMN
TSOKEIBIX METAUIOB U MBIIIbSIKAa M3 OHWOJIOTMYECKUX OOpa3loB (CyXoe O30JI€HHE, BIaKHOE
o30JieHHe, apyrue meronabl). OOmue W 4acTHble METOAbl M3oJupoBaHus. CyIIHOCTH METOJOB.
JlocTOMHCTBA M HenocTaTku. BeiOop MeTona m ycrnoBHi M30JIMpOBaHUs. TeXHUKA MPOBEACHUS
MUHEpaIU3allil  KOHIIEHTPUPOBAaHHBIMM  KHucioTaMu. lloaroroBka  MuHepanu3aTa K
UCClIeIoBaHMI0. MeTopl aHann3a TKENBIX MeTauioB. J[poOHbIl mMeron ananu3a. CyIIHOCTb
Metona. OcoOeHHocTH. IIpMHIMIBI M CHOCOOBI pa3feNeHHs HOHOB METaIOB (KHJIKOCTh-
KUJKOCTHAsl DJKCTPaKLUs XeJaTOB METaNIOB, HOHHBIX acCOLMATOB, PEAaKLUHUU OCaXKJEHU,
KOMIUIEKCOOOpa3oBaHus M 1p.). OpraHudeckue peareHTbl B JApOOHOM METOJAE aHalu3a.
XapakTepuCTUKa PEareHTOB, YCIOBHs NMPOBEACHUS peakiuii, XuMu3M. Metozmosnorust ApoOHOTO
MeTo A aHaJIM3a METAaJIJIOB. KommuiekcHoe HCIIOJIb30BaHUE XUMHYECKHUX u
MHUKPOKPUCTAUNINYECKUX peakuuid. J[poOHbI aHamu3 Ha oTxenbHble MOHBL. KosmdecTBeHHOE
onpezneneHue. CoBpeMEHHbIE METOJbl pa3felieHuss M ONpeAesieHHs] HOHOB METaJlJIOB
Hcnonb3oBaHne aToMHO-a0COPOLIMOHHOM CIEKTPOCKONMMU W APYTUX CHEKTPAIbHBIX METOAOB
IpU  ONpEIENIEHUH  «MEeTAJUIMYecKuX  sioB». MHTeprperanus pe3yjabTaTOB  XMMHKO-
TOKCUKOJIOTHUECKOTO aHAJIN3a C YUYETOM ECTECTBEHHOI'O COJIEP’KaHUsl METAJIJIOB B OPraHU3ME.
Tema 9. XUMHKO-TOKCHKOJIOTHYECKHI AaHAJIN3 BELeCTB, H30JIHPYEMbIX METOI0OM ANAJIN3A

OOmast xapakTepuCTHKa Tpymnmbl. PacnpocTpaHEHHOCTH  OTpaBICHHUN, TNPUYUHBL.
Tokcuynocth. KimHMKa OoTpaBieHUN W KIMHHYECKas auarHocThka. OOBEKThI MCCIIEIOBAHMS.
[IpenBaputensHple MpoObl HAa  HaJUYUME aHATUM3UpyeMbIX coequHeHui. IloarorToBka
Ouojormueckux oOpasloB K ucciuenoBaHuio. M3onuposanue. [umanus. IlepcnexkTuBbl
UCMOJb30BaHUS MeMOpaHHON QuibTparu (PUABTPEI M3 HUTPOLEIUIIONO3bI, MeMOpaHHas
¢dunpTparus). OcoOOEHHOCTH XUMHUKO-TOKCUKOJIOTUYECKOTO aHaIn3a KUCIOT (CEpHOM, a30THOM,
COJISTHOM), menoueil (TMAPOKCHIBI HATpUsA, Kajduss W aMMOHHS), HUTPATOB M HHUTPHUTOB.
CoxpaHsieMoCTh B TPYITHOM MaTrepHale.

Tema 10. XUMHKO-TOKCHKOJOTHYECKH aHAJIHU3 BelleCTB, TPEOYIOIINX 0COOBIX METOI0B
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usojaupoBanusi. CoenuHenusi propa. AHaAJIM3 BelleCTB, He TPeOYOUIUX 0COOBIX METOJA0B
n3ompoBanus. Bpeansie napsel u rassl. Oxkcna yriepoaa

PacnipoctpanénHocTs oTpaBieHu, npuuuHbl. TokcuuHocTh. Knaccugpukanus oTpaBieHHA 10
CTeNEeHU TshKeCcTH. MexaHu3Mm Tokcudeckoro neiictBus. Juddepennuanshuas auarHocTuka
OTpPABJIEHUN OKCHAOM yriiepofa. TOKCMKOKHMHETHKA. BcackiBaHHe, pacrpenereHue, BbIBEICHUE
u3 opranu3Mma. KimHuka oTpaBieHHI W KIMHMYECKas AWAarHocThka. Metoj runepOapuueckoit
OKCHUT'€HALIMU B KOMILIEKCE METOAOB JIe3MHTOKCUKALMOHHON Tepanuu. OOBEKTHI UCCIICAOBAHUS.
[IpaBuna or6opa npoOsl. KauecTBeHHBIN aHanNn3. XUMUYECKHE IKCIIPECC-METOIbI 0OHAPYKEHUS
B KpoBH KapOokcuremorinobuna. KomuuecTBeHHOe omnpezencHre KapOOKCHUTreMorioonHa B
KpoBU. CHEKTpOoCKONMMYECKUH MeTon  ucciaepoBanus. llpunmun wmeroma.  Metonuka
uccrenoBanus. MeTos ra3ouaAKOCTHON Xpomarorpadguu B aHalu3e okcuaa yriaepona. OueHka
Pe3yabTaTOB KOJIMYECTBEHHOT'O ONPECIICHHUS.

6 TEMBI IPAKTHUYECKHWX U CEMUHAPCKUX 3AHATHIA

Jannslii Bua paboTsl He npeaycmotpe YII

7 JIABOPATOPHBIE PABOTHBI, IPAKTUKYMBbI

JladopaTopHas padora 1

BBeneHne B TOKCMKOJOTHYECKYI0 XUMHI0. XMMHUKO-TOKCHUKOJIOTMYECKHUH aAHAJIU3 B
PO
CTpykTypa 3aHATUSA
1 BxopaHoii TecT.
2. JlaboparopHO-TipakTHYeCKOe 3aHsATHE « OpraHu3amnus Ciry>k0 aHATUTHIeCKOH TOKCHKOJIOTHH.
OO6mIre BOmpoCkl XUMHUKO-TOKCUKOJIOTHUECKOTO aHaiiu3a B PDy.
3. Urorosslii TecT.
enau 3ansTHs:
- U3Y4YUTh 337241 TOKCUKOJIOTMYECKON XUMHUHU, €€ B3aUMOCBS3b C IPYTUMHU JUCIUILIMHAMM,
M3y4aeMbIMU TIPH MPOo(dHeCcCHOHATBHOM IMOJATOTOBKE MPOBU30POB, a TAKKE OCHOBHBIE
HaIpaBJIEHUsI XUMUKO-TOKCUKOJIOTHUECKOTO aHAJIN3a;
- OXapaKTepU30BaTh ITAIbl CTAHOBJIECHUS TOKCUKOJIOTMYECKOW XUMHUH KaK HAYKH U €€
MPUKJIAJHOE 3HAUYCHHUE;
- T0JIpOOHO 03HAKOMUTH C OCHOBHBIMH TPABHJIAMH MTPOBEACHUS CY/I€0HO- XUMUYECKUX
AKCHEPTHU3;
- 03HAKOMHUTBCS CO CTPYKTYPOH CyZAeOHO-METUIIMHCKUX SKCIIEPTHBIX YUPEKICHUN B
Poccuiickoit @eaepanivi ¥ HOPMAaTUBHO-TIPABOBBIMU IOKYMEHTAMHU, PETJIAMEHTUPYIOIIUMU
NEeSATETBLHOCTh CYIe0HO-MEIUIIMHCKOM cITyk0b1 Poccuiickoit Deaepann;
- O3HAKOMUTHCS C MPABUJIAMH HAIMUCAHUS «AKTa CYJeOHO-XUMUYECKOTO UCCIICTOBAHUS,
«3aKJIIOYCHHS DKCIIEPTa» U MPEAYIPEAUTh TUITOBBIE OMMOKY MPY WX HAIMCAHUH.
Bomnpocsl 11si caMONOATOTOBKHU
1. IIpeamer, nenu u 337291 TOKCUKOJIOTHYECKOM XUMUH.
2. OcHOBaHUS JUIS TIPOBENICHUSI CyIeOHON XHMHUYECKON SKCIIEPTH3HI.
3. OpraHu3anusi HAPKOJOTHIECKOTO HAIIPABIICHUS TOKCUKOJIOTHYEeCKON XUMHHU B Poccuiickoit
denepanu.
4. Opranuzaius cy1e0HO-MEIMIIMHCKOM ciTyk0bI B Poccuiickoit deneparun.
5. OCHOBHBIE 3aKOHOIATEIHHBIC AKTHI, PETJIAMEHTUPYIOIINE TPOBEICHHE CYyAeOHON IKCIIEPTU3BI
B PO.
6. OcHOBHOI IpUKa3, perIaMeHTUPYIOIIHIA TPOBECHUE Cy1€0HO- MEITULIMHCKHUX SKCIIEPTHBIX
nuccnenosanuil B PO.
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7. IlpaBwmiia oT00pa 0OBEKTOB IS CYIEOHO-XUMHUUYECKOTO HCCIICIOBAHUS.

8. Crernduueckue 0cOOEHHOCTH XUMUKO-TOKCHKOJIOTMYECKOT0 aHAIN3a.

9. TpebGoBanus, mpeabsABIsSEMbIE K KCIIEpTaM, IPOBOISIIUM CY1eOHO- XUMUYECKHE
UCCIICTOBAHUSL.

10. IIpaBa 1 00s13aHHOCTH Cy1€0HOTO AKCIIEPTa IPH MPOBEIACHUHN IKCIIEPTHU3.

11. OcobenHOCTH XpaHEHHUS! OOBEKTOB OMOJIOTMYECKOTO TIPOUCXOXKICHUS B Cy1e0HO-
xumuueckoM otaeneHuu bCMD: ycrioBust XpaHeHUsl, CPOKH, MOPATOK YHUUTOKEHUSI O0BEKTOB.
12. Kakue pa3zaensl coiepikar JOKYMEHTBI, COCTaBIIsiEMbIE ITPH MPOBEICHNUN IKCIEPTHBIX
uccnenoBanuii? B uem paznuune «3aKiaroueHus SKCIepTay u «AKTa CyJ1e0HO-XUMUYECKOTO
UCCIIEIOBAaHUS» ?

13. Kakue KOHCEpBAaHTHI MOTYT UCTIOJIB30BAThCS JIJIsi KOHCEPBAIlMM OPTaHOB U TKaHEH Tpyra,
HaIpaBJIAEMbIX IJI51 CyIeOHO-XUMHUYECKOTO HCCIEA0BaHNUs, B KAKUX CITydasix UX UCIOJIb30BAHUE
pernaMmeHTupyercs?

14. TKakue 1OKyMeHTBI HAMPaBISIOTCS B CYZeOHO-XUMUYECKOE OTJIEIICHUE BMECTE C
BEIIECTBEHHBIMU J0Ka3aTeIbCTBAMU ?

JlaGopaTopHo-IpaKTHYecKOe 3aHsATHE
«Opranuzanms cJay0 aHATUTHYECKOH TOKCUKOJI0ruM. IIpuHuMnbI npoBeaeHus
XMMHKO-TOKCHKOJIOTHYeCKOIr0 AaHAJIN32»

CuTyalmoHHBIE 3a1auu.

1. B cyneOHO-XUMUYECKYIO Ia0OpaTOPHIO HAMPaBJICHBI BEIIECTBEHHBIE JOKA3aTeIbCTBA —
OCTaTKM HEM3BECTHOTO JIEKAPCTBEHHOT'O BEIIECTBA M KPOBb MOruOmero dvenoreka. Kaxue
JOKYMEHTHI JOJKEH 3alpOCUTh XUMUK-IKCIEPT U KaKue TOKYMEHTHI OH JO0JDKEH 0(OPMUTH MPU
BBITTOJTHEHUH SKCIIEPTU3BI?

2. XUMHK-3KCHEPT CTOJKHYJCS C T€M, YTO KyCOUKM IE€YEeHH, MPUCIAHHBIE I CyAeOHO-
XAMHAYECKOTO aHajn3a, 3aKOoHCepBHpoBaHbI B (opmammue. [lpaBunbHo nu 310? Kakue
TpeOOBaHUs K KOHCEPBUPOBAHUIO OMomMaTepuaaoB Bam u3BecTHbI?

3. Bpau «Ckopoif mOMOIIN» TUArHOCTUPOBAI OCTPOE OMUATHOE OTPABICHHE Y MOJIOJION
*KeHIIMHbl. Kakoe HampaBieHHE TOKCHUKOJOTHYECKOW CIIy>)KOBI OCTPBIMHM OTPABICHUSIMU U
KaKoBa ero CTpykrypa?

4, Jlna TpoOBENEHUS HANpPaBJIEHHOIO XHMMKO-TOKCHKOJIOTMYECKOIO aHaiu3a Mpu
XPOHUYECKOM OTPABJICHUH COCIWHEHHSIMU MBIIIbSIKA B CYJeOHO-XMMHUYECKYIO J1a00paTOPHIO
HanpasieHbl Bojockl Tpyna. Kakue eme GHO0OBEKTHI ClelyeT NpeACTaBUTh JUlsl aHain3a?

5. Ilpu mpou3BoOACTBE CyIeOHO-XMMHYECKOTO aHaIM3a XUMHK-IKCIIEPT U3PACXOI0BAT BCE
KOJIMYECTBO OMoMaTrepuaa, mpeACcTaBiIeHHOro B 1aboparopuio. [IpaBUIbHO JI1 OH OCTYIHI?

6. CpaBHHTE cpemHECMEPTEIbHBIE O3Bl TOKCHMKAHTOB X M Y, BBIP@&KEHHBIE B pPa3HBIX
eMUHMIIAX U3MEPEeHHUs, U MpeACTaBbTe pe3ynbTathl B BUje coorHorreHuid DLso(X)/DLso(Y) B
MT/KT © MMOJIB/KT.

Ne /i | Tokcuueckuii areHT DLso, Mr/kr DLsqo,
MMOJIB/KT

1. DrtaHoun 10 000 200

2. Hatpus xnopun 4000 70

3. Kemnesa (1) cymsdar 1500 10

4. Mopduna cynshar 900 2

5. Harpus ¢peHoOGapOuTa 150 0,7

6. CrpuxHuHa cyabdar 2 0,006

7. Huxorun 1 0,006
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8. D-ty6GokypapuHXI0pHI 0,5 0,0007
0. [uokcun (TCDD) 0,001 0,000003
Nx/Ny DLso (X)/DLso (YY), mMr/ xr DLso (X)/DLso (Y),
MMOJIB/KT
213
5/6
4/2

CooTHOIIEHNE TOKCUYHOCTEH B MI/KT TIO CPaBHEHUIO ¢ enuHUIAaMu SI (MMOJIB/KT)
MPEUMYLIECTBEHHO:

1 Gonbuie

2. MEHbIIIE

3. OAMHAKOBO

4. HeT OTHO3HAYHOI'O OTBETA

7. Kakas  no3za  HasplBaeTcs  cpenHecMmepTenbHO?  JlalitTe ee  MOJHYO
XapaKTEPUCTHUKY, BKIIOYask OLIEHKY TOKCUYHOCTH.

8. B cyneOHO-XUMHYECKOE OTACICHUE JIOCTABIICHBI BEIICCTBEHHBIC JOKA3aTeIIbCTBA
U TIOCTaHOBJIEHHME O Ha3HAaYeHUU CyneOHOM Xxumuyeckod skcneptusbl. Kak Oyner
Ha3bIBAThCS JIOKYMEHT, BbIJABAEMBIN IOCJI€ MPOBEIAEHUS AKCIEPTU3bI, KaKHWE pa3/esibl OH
Oyner comepxarb?

9. B cyneOHO-XMMHYECKOE OTAEJICHHWE JIOCTaBICHBI OOBEKTBI OT Tpyma u
HalpaBJICHHE Ha CcyJae0HO-XMMHUYeckoe uccienoBaHue. Kak Oyner Ha3bpIBaTbCA JOKYMEHT,
BbIJIaBA€MBbIi ITOCIIE IPOBEICHUS UCCIEAOBaHMs, KaKie pa3/iesibl OH OyJeT coaepkKaTh?

10. Tlocnme mpoBeneHusi CyneOHOW XHUMHUYECKOW HKCHEPTU3bl SKCHEPT IMOJETUIC
CBEJICHUSIMU O €€ pe3yJsibTaTax ¢ pPOJACTBEHHMKAMH IOTEpIIEBUIEro U UX ajgBokaroM. Kakue
TpeboBanusa YIIK P® Gbumn HapymieHsl skcnieprom? Kakoil Mo)keT ObITh OTBETCTBEHHOCTh
SKCIIepTa 3a MOoJ00HbIEe HapyLIEHUs?

11. Tlpu mpoBeAeHHUH HAPY>KHOI'O OCMOTpPa OMOJIOTMYECKOro MaTrepuaja >3KCIepT
00HapY>XWJ, UTO KYCKU MEUYEHU 3aKOHCEPBUPOBAHBI popmannHoM. OIEHUTh NMPaBUILHOCTD
HaIpaBJICHUs 0OBEKTOB JJIsl MPOBEJICHUs CyneOHO-XMMHUYecKoro aHanusza. Kakoil mpukas
peraaMeHTHpYyeT 3a00p OOBEKTOB I aHATH3a?

12, Kakue 0OBEKTHI CllelyeT HampaBisTh B CyleOHO-XMMHMYECKOE OTAEICHUE s
ONpeAeIeHNs] KOHIIEHTPallui METUIJIOBOTO criupTa’?

13.  Ha nomxHOCTh 3KcIiepTa cyaeoHo-xumMuueckoro otaenenuss bCMD nperenayer
BBIIYCKHUK  arpOyHUBEPCHUTETa MO  CIEHUAIBHOCTH  «300MHXXeHepus»».  Jlaiite
KBaJU(DUIIMPOBAHHBII OTBET MO MOBOY BO3MOXHOT'O TPYI0YCTPOMHCTBA 3TOT0 CHEI[UATUCTA.

JlaGopaTopHnasi pa6ota 2 Siabl u oTpaBJieHusi. MexaHH3M AelCTBUSI TOKCHKAHTOB

Crpykrypa 3ansaTus

1 BxogHoii TecT.

2. [IpakTrdeckas yacTh « DU3UKO-XUMUYECKHE XapAKTEPUCTUKH TOKCHKAHTOBY.
3. ITOroBwIif TECT.

esu 3ansiTHSA:
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- U3YYUTh KJIACCU(PUKALMIO TOKCUKAHTOB 10 PA3JIMYHBIM I10KA3aTENsAM;

- U3YYUTH KJIACCH(HUKAIIMN OTPABICHHIA;

- U3Y4YUTh MEXAHU3MbI TOKCUUECKOTO AEHCTBUS HEKOTOPBIX TOKCUKAHTOB.

Bonpocs! 1J1s1 caMONIOATOTOBKH

1. Onpenenenue sina. [loHsTHE O TOKCHKAHTAaX, KCEHOOMOTHKAX.

2. 3a7au TOKCUKOJOTHH. TOKCMKOMETpPHS, OCHOBHBIE ITAPaMETPbl TOKCUKOMETPHHU

3. Xumuueckas kiaccu(uKkanus TOKCUKaHTOB.

4. ITpakTuyeckas Kiaaccu(UKaIus TOKCUKaHTOB.

5. Kimaccudukanys TOKCHKaHTOB: 110 W30MpaTeIbHOMY AEHCTBUIO M THTHEHUYECKAs.

6. CyneOHO-MenuIMHCKas  KiIaccHpUKamus 0B, KiIacCH(PUKAIMs 1O  METOIy
M30JIMPOBAHMS TOKCHKAHTa U3 OMOJIOTHYECKOT0 MaTepuaa.

7. dakTopsl, OIPEEIAIONIME PACIPEICICHHE S10B.

8. Kimaccudukanus orpasienuii. OTpaBieHus Kak 3a00J€BaHUSI XUMUYECKOH STHOJIOTHH.

9. Kparkas xapakTepucTHKa OCHOBHBIX CHHAPOMOB OTPABJICHHUSI.

10. [TyTn mOCTYIUIEHUS SII0B B OPTaHU3M.

11. IIpeBpalieHre TOKCUYHBIX BEILECTB B OPraHU3ME.

12. MexaHU3MBI TOKCUYECKOTO JCHCTBHSL.

13. IToHsATHE «peLEenTOp» B TOKCUKOJIOTHUH.

14. MunieHu a1 TOKCUKaHTOB.

15. TokcHuKONIOTHYeCKHE XapaKTePUCTUKU HEKOTOPBIX KJIACCOB BEIIECTB:

- ®OC,

- anu(aTUIEeCKUX XJIOPUPOBAHHBIX YIIIEBOIOPO/IOB,

- COEIMHEHUH TSDKEJIBIX METAVIOB U MBIIIbSKA,

- KPOBSIHBIX SIJIOB.

JlabopaTopHo-npakTuueckasi  padora  «DHU3UKO-XUMUYECKUE  XaAPAKTEPUCTUKH
TOKCHKAHTOBY
1. Onpeoenenue peaxyuu cpedvl OUOTOSUYECKUX HCUOKOCMEL 8 HOPME U NAMONOSUU.
N3meputh peakuuto cpensl (pH) HeCKOIbKUX MPOO OMOIOTMYECKOM KUAKOCTH (MOYa, CIIOHA,
KpoBb). HaliTu cpenHee 3HaueHHe MO Kaxaoil mpobe (M3 Tpex ompeaeneHuil). Y CTaHOBUTH
COOTBETCTBHUE UIIM HECOOTBETCTBHE MOJIYUCHHBIX 3HAUYECHUH (PU3UOTOTHIECKOM HOpME.

Crenatb BBIBOJ O COOTBETCTBUU MHTEpBalia OMpeeNieHHbIX 3HaueHuil pH cpenbl HopMe.
JlanHble 3aHeCTH B Tabnuiry 1.

Taoauna 1
Omnpenenenue 3HaveHusi pH cpeabl 6110J10rHYeCKHX JKHIKOCTENH
IIpoba 3navyenne pH
1 2 3 Cpennee Hopma
3HAYeHHe

2. Dxcnepumenmanvroe onpedenenue pKa moxcuxanma memoOooM NOMEHYUOMEMPUiecKo2o
MUMpPOBAHUsL.

B konOy wnamute 10 M3 uccienyeMoil JKMAKOCTH C J00ABICHHBIM TOKCHKAHTOM
KHCIIOTHOM NpuUpObl (aMIULIMJUIMH, CAIMUIMIOBas KHUCIOTa U T.I.), U3MEpUTh 3HadeHue pH
cpeabl. 3aTeM K pactBopy A06asiaTs o 1 ma 0,01 M pacTBopa rugpokcua HaTpus, Kaxabli
pa3 usmepsisi 3HaueHue pH cpenbl — 10 npekpamieHus usMenenuss pH. Pe3ynbraTel 3aHecTH B
Tabmuity 2.

Tabmuua 2

Pe3ynbTaThl HOTEHIMOMETPHYECKOT0 THTPOBAHNS 00beKTa
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O6nem NaOH, ma pH cpeasbl

N~ O

[Toctpouts rpaduk 3aBUCUMOCTH 3HaueHHs pH oT oObema n00aBIEHHOW ILEIOYH.
Cruenatb BBIBOJ O IPUPOJIE TOKCUKAHTA € YKa3aHueM 3HaueHus pKa.

JlabopaTopHasi pa6ora 3 BbljejeHne KCeHOOMOTHKOB M3 opranusma. Buabl
JAeicTBUSA OMOJIOTMYECKH AKTHUBHBIX BellleCTB

CTpyKTYpa 3aHsATHS

1. BxopHoii Tecr.

2. Tlpaktnueckas uacth  «OnpeneneHHe  TOKCMKO-KMHETHYECKMX  IapaMeTpOB
ALeTHIICATUIIMIOBOH KUCIOTHDY

3. UTorosblii TecT.

ean 3anaTust

- 0000mMTh 3HAHUH O OMOXUMHUYECKONM TOKCUKOJOTHH, TOKCUKOKHHETHKE U
OounoTrpancdopmaIu JeKapCTBECHHBIX BEIIECTB;

- TOJIy4YUTb H CYMMHUPOBATb CBCACHHA O TOKCHKOKHMHCTUYCCKHUX IIapaMETpax
JIEKapCTBEHHBIX BEIECTB, XapAKTEPUCTUKE UX TOKCHUECKOTO JICHCTBHS;

- IPUMEHUTH MOJYYCHHbIE 3HAHUS JJISl OLIEHKHU BO3JICUCTBUS HA OPraHU3M HECKOJIBKUX

TOKCHKAHTOB WJIK BPCIHBIX q)aKTOPOB.

Bonpocsl 111 caMONOATOTOBKH

1. TTonsiTHe 00 >MMMUHALIMY BEILECTB U3 OpraHU3Ma.

2. Beiienenue uepes JieTKue.

3. [Toueunas skckpenus:

- unpTpars;

- KaHaJbIeBas peadbcopOrus;

- KaHaJIbLIEBasl CEKPELUs;

- COBMECTHOE JICCTBME MEXAHU3MOB ITOYE€YHOM dKCKpennn. Kimmpenc.
4. Boljenenue neyeHbto:

- 3aXBaT KCEHOOMOTHKOB IeNaToluTaMH;

- MMHOIIUTO3;

- OusImapHasi SKCKpenusi.

5. Beigenenue uepes KUIIEUHUK.

6. [lpyrue myTH BbIBEICHUS KCEHOOUTUKOB U MX METa0OIHUTOB.

7. IlonsiTe 0 GMOOCTYITHOCTH BEILIECTB.

8. ITonsTue o komnapTMenTax. OIHO- U MHOTOKOMITAPTMEHTHbBIE TOKCUKOKMHETHYECKUE
MOJIETH.

9. Buapl neiicTBus OMOJIOTHYECKH aKTUBHBIX BemecTB (BAB).

10. ®yHK1IIMOHANBEHEIE H3MEHEHUS, BEI3bIBaeMble BAB B opranusme.
11. D¢p et npu moBropHOM NOCTyIUIEHHH BAB B opranusm.

12. Db dexTrr mpu coBMecTHOM moctyruieHnn BAB.

JlabopaTopnasi padora «3yyenue ckopocT noyeyHom aAugPy3nu caauunioBoil KUCJIO0ThI
yepe3 MOJYNPOHUIIAeMYI0 MeMOpPaHy (Mo/1eJb)»
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Jus w3ydeHuss ckopoctu audy3um KCEHOOMOTHMKA Yepe3 TMOIYNMPOHHUIIAEMYI0 MeMOpaHy
(MoOIlenTb CTEHKH TMOYEK) COOMpAeTCs YCTAaHOBKA, BKJIIOYAIONIAS CTEKISHHYIO TPYOKY OOJIBIIOTO
JMaMeTpa, C OJHOTO KOHIA TOKPBITYIO MOJYTPOHUIIAEMON MEMOpaHOH, IIUPOKUN XUMHUECKUI
crakaH (puc. 1)

CTeKsHHAA TpYyOKa ¢ [ 1 PacTeop KCeHOGHOTHKA
JBYMA orBepcnvn\m\ L/ (KpoBb)

NHMHMeCKITT CTaKaH

N
N Boaa (Mova)

O | /—
TIoMyTIp OHHLIAEMAS /i}‘ ey

(AHATH3HAA) MeMGpPaHa

(CTEHKa Mo eyHbIX myﬁo‘lkos)v

Puc.1 Cxema ycTaHOBKHM 1Jisl U3y4YeHUS] TOKCHKO-KMHETHYEeCKHX MapaMeTpPOB

TpyOky c pacTBOpoM KCeHOOMOTHKA (KPOBb) M KOHIIOM, MOKPBITBIM IMOJTYIIPOHUIIAEMOM
MEMOPaHOM, MOTPYKAOT B XUMUYECKHI CTakaH BMeCTUMOCThIO 150 — 200 M1 1 3amOTHEHHBIN
100 M1 IUCTUIUTMPOBAHHOM BOABI (MOYA).

UYepes 0,5 yaca U3 XMMHUECKOTO CTakaHa OTOMPAIOT MEPBYIO MO0y pacTBopa (Mo4a) - pacTBOP
Ne 1.

K 5 mu mpoOb1 mob6asssiror mo 0,2 mut noakuciaenHoro a0 pH 2,0 0,1 moas/a pacTBopa xjiopuaa
xeneza (III). Ilpu sTom 00pa3yroTcs KOMIUIEKCHbIE MOHBI (uoneroBoro 1Bera. Jlanee
OTIPEETSAIOT KOHILIEHTPALMIO PAacTBOpa KCEHOOMOTHKA (POTOKOJIOPUMETPHUECKUM METOAO0M IO
MIPEIBAPUTEIILHO TIOCTPOSHHOMY KaTHOPOBOYHOMY IpadHKy.

Hanee npoObl 0TOMparoT yepe3 Kaxple 30 MUHYT, MOTy4as COOTBETCTBEHHO pacTBOPHI Ne 2 - 4,
[Tocne xaxmoro orbopa npod B XUMUYECKHI CTaKaH BO3BpaLIalOT 0TOOpaHHBIN 00BEM, 3aMEHSISt
€ro IUCTUJUIMPOBAHHOM BOJOM (5 MI).

[lo pesynbrataMm sKclepuMeHTa CTpOSAT rpaduku B koopauHarax InC - t U paccuuTBIBAIOT
TOKCUKOKMHETHYECKUE TMapaMeTpbl: KOHCTAHTy >MUMHHALUU (k>71) M mepruosx moiyBbIBEIEHUS
(t1/2).

Cnenaiite BBIBOJ O CKOPOCTH 3JIMMHUHAIMM CATUIMIOBOM KHCIOTHI U3 MOJEIBHOW CHCTEMBI
«KpOBb—II0YKa—MOYa».

I'otosaT 0,1 % pacTBOp KCEHOOMOTHKA M U3 HETO MyTEM pa3BeJeHUS KaTMOPOBOUHBIE PACTBOPHI
¢ koHuentparuei 0,05%, 0,025%, 0,01%, 0,005%, 0,002%, 0,001%.

K 5 mn kaxnoro u3 kalmOpoBOYHBIX PacTBOPOB 100aBistoT no 0,2 Ma nmoakuciaeHHoro ao pH
2,0 0,1 monws/n pactBOopa xmopuna xkenesa (III). [Ipu sTom 00pa3zyroTcsi KOMILJIEKCHBIE HOHBI
¢uoneroBoro 1Bera. ONpenensioT ONTHYECKYI IUIOTHOCTh KaXJIOr0 W3 pacTBOpPOB Ha
¢dotokonopumerpe B auamazoHe 380 - 430 HM mOpu MakCUMyMe JUIMH BOJIH, KOTOPBIH
COOTBETCTBYET 00pa30BaBIIEMYCsl KOMILIEKCY.

JlaGopaTtopuas padora 4 «buoTrpaHcopManusi TOKCUKAHTOB)»

CTpykTypa 3aHATUSA

1. BxoaHoii TecT.

2. Onpoc «brotpancdopmarusi TOKCHKAaHTOB B OPTaHH3ME.

3. JlabopatopHas pabora «BimsHHE TPOAYKTOB MeTabO0JIM3Ma Ha MPOBEACHHUE CyIeOHO-
XUMHYECKOTO UCCIIEIOBAHUSI.

4. ITOTrOBBIiA TECT.

esu 3ansaTHA

- U3YYUTh peakiiu AByX (a3 bnorpaHchopmMaiui TOKCUKaHTOB B OPTraHU3ME;

- O3HAKOMUTHCS C IPUMEPAMHU PEAKLUi JIETaTbHOTO CUHTE3a;
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- H3YYUTHh BJIHUAHHUC IIPOAYKTOB MeTaboIM3Ma TOKCHKAHTOB Ha IIPOBCACHUEC cyz[e6Ho-
XHMHUYCCKOI'o UCCIICAOBAHMA.

Bonpocsl /151 caMONOATOTOBKH

1. Yro Takoe OuoTpaHchopmMaiysi TOKCHKaHTOB?

2. JlaTh onpesieneHrne MeTaboInTa BeIeCTBa.

3. Cxomnpko ¢a3 buorpanchopmaliu TOKCHKAHTOB CYIIECTBYET?

4. «JleTanbHBINA CHHTE3Y, ONPECIICHNE TIOHATHUS, IPUMEPHI «JICTATLHOTO CUHTE3aY.

5. OCHOBHBIE YT BBIBE/ICHUSI TOKCUKAHTOB U UX META0OJIUTOB U3 OpraHu3Ma.

6. UTo Takoe nmeprosl pe30pounn 1 SITUMHUHALUY TOKCUKAaHTOB?

7. Peakuum, xapaktepHbie Mg 1 ¢a3br merabonusma (OKUCICHUS, BOCCTAaHOBJICHHS,
THIPOJIN3a).

8. Peaknnu, xapakTepHble 11 2 Ga3bl MeTadoIu3Ma.

9. Merabonu3Mm U poiib HepMEHTOB B MIPEBPAILICHUN TOKCUKAHTOB B OpPraHU3ME.

10. KakoBa posb peakiuii KOHbIOTAllUY B IETOKCHKALIH?

JlabopaTopHas padora «U3y4yeHune MeTad0/1u3Ma METHJIOBOI0 CIUPTA B OPraHU3Me U
o0Hapy:KeHHe MPOAYKTOB €ro MeTadoJM3Ma
MeTtaHon B opranu3zmMe MeTaboau3upyer a0 ¢popmanbaeruia. [lpu nposeaennu cyne6Ho-
XHUMHAYECKOTO HCCIIEIOBAHUS OMOIIOTHIECKUX OOBEKTOB HA HAJTMUNE METHUIIOBOTO CIIHPTA
Heo0X0UMO MPOBECTH BHAYalle UcclieloBaHne 00BEKTOB Ha Hanmuune (hopManbaeruia, T.K.
OOJIBITMHCTBO PEAKIHiA NICHTH(PHUKAINN METaHOIa OCHOBAHBI Ha TIEPEBEIACHNUN €TO0 B
dbopManbaerua U ganbHeneM 00Hapy>KEHUH MOCIeTHEro B 00BbEKTe MPU MOMOIIIH
XPOMOT'€HHBIX PEAKLUN.
Oonapy:xenue popmanbaernia
1. Peaknus ¢ pe30punHoOM

ATNBIETHIBI PEarupyroT C PE3OPIMHOM B €ro tayToMepHoi ¢opme (keTto- ¢opme) ¢
o0pa30oBaHMEM OKPAIICHHOTO COCAMHCHHUS:
OH o O
H CH
- Ok
| _— B -+ H_{f H — |
= OH OH “ ™ on

sHonzHAZ-~bopMAa EKEeTo—dopma

OO6Hapy:xeHue hopmasbaeruia

1 mn uccnenyemoro pactsopa cmemmuBaroT ¢ 1 mu 1% pactBopa pesopuuna B 10% pactBope
HaTpusi THAPOKCHUJIA W HArpeBarOT B TedeHWe 3 —5 MHH Ha BoJsHOW Oane. [lpu Hammdum
(dopmanpaeruia NosBIsSeTCS MAIMHOBO- KPaCHOE OKpallliBaHUE.

IIpenen oOHapysxenus - 0,03 Mkr. Peakuus He siBisiercs cneunpuyHoil st GpopManbaeruia u
HMEET TOJIBKO OTPULIATENIBHOE 3HAUEHHUE.

2. Peakuusi BOCCTAHOBJICHHUS cepedpa.

[Ipn Hanuuuum Qopmanpiaeruga Wi JPYrHMX BOCCTAHOBHUTENEH aMMUadyHBI pacTBOp cepedpa
HUTpaTa o0pa3yeT cepeOpsHOE «3EPKATI0» WM YSPHBIA OCAOK:

K 10-15 kamumsim 1% pactBopa cepebpa Hutparta qo6asisroT 4-5 kanenb 10% pacTBopa aMMOHHS
rugpokcuaa. K momydeHHoit cmecu no0aBisior | Mil uccienyeMoil KUAKOCTH U, 3aKphIB
MPOOUPKY BaTHBIM TaMIIOHOM, OCTOPOKHO HarpeBaroT CMeCh Ha BOJSIHOM OaHe.

Peaknust ouenb wyBcTBUTENbHA. [Ipenen obGHapyxkenus ¢opmanmpaeruna 0,02 - 0,04 Mkr/mi,
OJIHAKO, CepeOpsiHOE «3epKajo» MOXKET OOpa30BBIBATHCSA 32 CUYET TEPMUUYECKOTO PA3I0KECHUS
cepeOpa OKCH/Ia, TOATOMY PEaKLus He SABISETCS Celu(pUIHON.
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AgNO3 + NH40H AgOH + NH4NO3

2AgOH Ag20 + H20

Ag20 + HCOH 2Ag + HCOOH

3. Peakuus ¢ caIHIINIOBON KHUCJIOTOI.

K 1 mu ucciaexyeMont >KMAKOCTH MPUOABIIAIOT 0KOJI0 50 MI' CATMIIMIIOBOM KUCIOTHI WJIM HATPHS
camuIiaTa U 2 - 3 MJI KOHLIEHTPUPOBAHHOH CEpHOM KHCIOTHL [IpoOMpKY BCTPSXWBAIOT H
HarpeBaloT Ha BoasHOW Oane 2-3 muH. Ilpu Hanuuuum Qopmanbpaerua mosBISETCS KpacHOE
OKpaIllliBaHUE.

4. Peakmusi ¢ xpoMoTponoBoii  kuciaorod (1, 8-muruapoxcuHadraiuHo-3,6-
AHUCYJIb(OKUCIOTOI)

B mpobupky BHOcsaT 1 Ma mccnemyemoit xunkoctu, 0,2 ma 1% pacTBopa XpOMOTpPOMIOBOMA
KHCIIOTHI B  KOHIICHTPUPOBAaHHOW CEpPHOM KHUCIOTe, a 3areM NpubaBiIsioT S5 M
KOHIICHTPUPOBAHHOW CEPHOI KUCIOTHI W B30aNTHIBarOT. [losiBIeHNE (PHONETOBOM MM KPacHO-
(buroneToBON OKpAcKH yKa3blBaeT Ha Hamu4ue (hopMabaeruia.

[Ipenen obnapysxenus: 1 Mxr ¢dopmanbaeruaa B mpoode.

JlaHHOW peakIMu He AT albJIeru/ibl YKCYCHOW, IPONUOHOBOM, MACISIHOW KHCIIOT,
xjopanruapar u ap. JlaloT 3Ty peakiuio BellecTBa, KOTOpPbIE MOTYT 00pa30BbIBATh
dhopMaibaeru.

5. O0HapykeHHMe MeTHJIOBOr0 CIHPTa MO 00pPa3oBaHMI0 d(PUpa CATUIUIOBOI KHCJIOTHI
(MeTHJICATHIIHIIAT)

1 mMn uccaegyemoi >xuakoctu cmemnBaioT ¢ 0,03 T canuuuiIoBOM KHCIOTBI U 2 MI
KOHIICHTPUPOBAHHOM CEPHOM KHCIOTHI M OCTOPOXXHO HarpeBaloT Ha BojsHou Oane. [lpum
HaJIMYUU METAHOJA OIIYIIAETCs 3alaX METUIOBOTo 3upa CATUIIMIOBONM KUCIOTHI.

[Ipenen obnapyxenus 0,3 Mr/mi.

Jlanee A OKUCIIEHUS] METMJIOBOTO CHUpTA B (OpMaibAErul NMPUMEHSIOT IePMaHraHaT Kallus
WM IpYTHE OKUCITUTEIH.
K 3 M uccnenyemoit xxuakoct qo6asisitoT 2 it 10% pacTtBopa cepHOM KHCIOTHI U 110 KaIlJIsM
1% pacTBOp Kajus mepMaHraHara J0 COXpaHsIOIIecs po30BOM OKPACKH.
S5CH30H + 2KMnO4 + 3H2S04 SH—C—OH + 2MnS04 + K2S04 + 8H20
UYepes 15-20 munyT U151 0OecuBeurBaHUs M30bITKa Kajdusl EpMaHraHaTa Mo KaruisiM J00aBiIsoT
no obecuBeunBaHus 15% pacTtBop OucyiabpuTa HATpUsl WIM IIABEJNEBOM KHUCIOTHI H
0o0HapyXHUBaIOT (OpMabAECTUA IIPH IOMOILHU BhILIETPUBEIEHHBIX PEAKIIH.
2KMnO04 + 5NazS03 + 3H2S04 2MnS04 + 5Na2S04 + K2S04 + 3H20;
2KMnO04 + 5H2C204 + 3H2S04 2MnS04 + 10CO2 + K2S04 + 8H20
Peakuus Hecneunduuna. IlomoXuTenbHBIA pe3yabTaT MOXKET JaThb ATAHOJ, KOTOPBIA MOJ
BIIMSIHHEM OKHCJIMTENeH 00pazyeT BHavase STUJIEH, a 3aTeM (hOopMasibIeTH/I.
W3 stux peaknuii cnenuduyeckoil Ha METHUIIOBBIM CHOUPT (MOCIE €ro OKHCICHMS) SIBISETCS
peakuusi ¢ XpOMOTpPONMOBOM KHCJIOTONM. He narT 3TOW peakiuu STWIOBBIA, MPOMUIIOBBIM,
OyTHJIOBBIM, aMMJIOBBII W H30aMHJIOBBIM cOUpThl. HekoTopble BeliecTBa, cojepiKalue
CHUPTOBBIE TPYNIbl, NMPU BBHINOJIHEHUH YKa3aHHOM peakuuud MOTYT JaBaTh KEITYH WIH
KOPUYHEBYIO OKPACKY.

[IpoBectu peakuuu oOHapyxeHUs (popMaibAeriia, METUIOBOTO CIIMPTAa B IMPEACTABICHHOMN
KHUJIKOCTH (CM. BBIIIE), 3aIIMCATh PE3yJIbTaThl B pPa0OUyI0 T€Tpajib, CACIATh BBIBOABI O HATUYHH
yKa3aHHBIX BEIECTB B OOBEKTE.

JlaGopaTtopHasi pa6oTa 5 «AHAJIMTHYECKAS AUATHOCTHKA OCTPBHIX OTPABJICHHU .
IIpyHIHUNBI J€TOKCUKALMOHHOM Tepanum»

CrpykTypa 3aHATHA
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1. BxonHoii TecT.

2. [Ipaktuyeckoe 3ausaTHe «MexaHu3M JIeHCTBUS aHTUAOTOB PA3TUYHON XUMHUYECKOM
IIPUPOIBD».

3. UToroBsiii TecT.

eau 3ansiTUs

- IPOBECTH CPABHUTENLHBIN aHAIN3 aICOPOIIMOHHOM CIOCOOHOCTH aHTHIOTOB;

- HAY4YHUTHCS COCTABIIATH IPOTOKOJI XUMUKO-TOKCUKOJIOTHYECKOTO UCCIIEOBAHUS.
Bonpocs! 111 caMONOAr0TOBKH

. [Tonsarue 06 orpaBnenusax. Kinaccudukaius oTpaBIcHHMA.

. [IprunHbI OTpaBIcHUN.

. MexaHu3Mbl TONA1aHUS SI10B B OPraHU3M.

. Opranuzanus cnenuajIn3upoBaHHON MEIULMHCKON OMOIIY OCTPaIaBIIUM OT OTPaBIICHUI.
. JlMarnocTrka oTpaBiICHUN.

. O611ue NpUHIUIBI TEPAUU OCTPBIX OTPABJICHUI.

. OcHOBHBIE JIe4eOHbIE MEPOIIPUATHUS IIPH OTPABICHUSIX.

. IloHATHs 006 aHTUOTHOM Tepanuu, aHTUI0TaXx.

. OCOOEHHOCTH Tepalyy OCTPHIX OTPABICHUN B IETCKOM BO3pAcTe.

10. OcobennoCTH Cy1e0HO-MEAUINHCKON SKCTIEPTU3HI TPU CMEPTH OT OTPABIICHHH.

11. OcHOBHBIE HOPMAaTHBHBIE JOKYMEHTBI, PEIJIAMEHTHUPYIOLIHE OKa3aHUE MEAULIMHCKOM
IIOMOIIY MTOCTPAJaBUIMM OT OTPABJICHUN.

O oo NOO Ol WN -

JIaGoparophas pabota «MexaHu3M ASUCTBUS aHTHIOTOB PA3IHYHON XUMHUECKOW TPUPOJIBD)

1. IlpoBecTu cpaBHUTENbHBIN aHATIU3 a7COPOLIMOHHON CTOCOOHOCTH aHTUAOTOB
(aKTUBUPOBAHHBIN yIroJb, SHTETHUH).

[Tpurotosuts 100 miut 0,001% pacTBOpa METUIEHOBOTO CUHETO (MOJIEIb KCEHOOMOTHKA),
U3MEPUTH ero abcopOIHIO Ha (POTOAIEKTPOKOIOPUMETPE MPH JIMHE BOJIHBI = 650 HM, KloBeTa —
1 cm— AO.

K 15 M nonmyyeHHOro pactBopa B kojb0ax 106aButh no 0,5 I pacTepToro akTMBUPOBAHHOTO
VTJIsl ¥ DHTETHUHA, CMECH B300sTaTh B TeueHne 30 MUHYT Ha amnmapare JJIsi BCTPSIXUBaHUS,
0T(UIBTPOBATH, U3MEPHUTH A0COPOLIMIO (PUIBTPATOB MPH TOM ke JUInHE BOIHBI — Al, A2.
PaccuuTath 3QPeKTUBHOCTH a1cOPOLIMK aHTUAOTOB Kak oTHoIIeHue abcoporuit AO/Al n
AO0/A2, cpaBHUTD MOJIy4E€HHBIE pe3ysbTaThl. Pe3ynbTarsl 3aHecTH B Tabnuiy 1.

Tabaunal CpaBHenne 3¢ dekTHBHOCTH 2COPOIHOHHON CIOCOOHOCTH AHTHI0TOB

IIpoba ¢ peKkTHBHOCTH BeiBox 00
aacopOuum 3P GeKTUBHOCTH
aHTH/IOTOB
PacTtBOp METHIIEHOBOTO CHHETO A0
PactBop mocnie oOpaboTku AO0/A1
aKTUBUPOBAHHBIM YTJIEM
PacTBOp mocie 06paboTKH SHTErHUHOM A0/A2

2. 3yunTh MEXaHU3M B3aUMOIEHCTBHS aHTHI0TOB-XEJIaTo00pa3oBarTeel ¢ TSHKEIbIMU
MeTaJJIaMH.

B mtatuB nomectuth 8 mpoOupok (2 psna no 4 mpobupku). B nmpobupku kaxxaoro psaa
Hamuth o 1 M 0,01 M pactBOopa HUTpaTOB CBHHIIA, MEIU, KaaMHusl, IIMHKA. Bo Bce mpoOupku
N00aBUTh MO HECKOJBKO Kamedb 1 MMOJIB/J pacTBOpa HATpHsl THAPOKcHAa (4ToObl He
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pPacTBOPWIIMCH OCaAKH aM(OTEPHBIX THAPOKCUIOB KaJMHS W IIMHKA). 3aTeM B OIWH P
npobupoxk mo6aButh 1o 1 karmie 0,1 M pactBopa D/TA, B apyroit — no 1 karute 0,1 M pactBopa
THocynbdaTa HaTpus. OTMETUTh H3MEHEHHSI U 3aHECTH UX B TAOIUILYy 2.

Taoauua 2 BzauMoaeiicTBHe HOHOB TOKCHKAHTOB ¢ AHTUI0TAMHU

Pearent PesyabTarsl

CBuHelL Menn Kagmuii uuk

1 M pactBop NaOH

0,1 M pactBop D/ITA

0,1 M pactBop THOCYNb(]AaTa HATPUSI

JlabopaTopHas padora 6

OCHOBBI ITPOBEJIEHU S OBLHIETI'O (HEHAIIPABJIEHHOI'O) XUMUKO-
TOKCHUHKOJOI'MYECKOI'O AHAJIM3A

CTpykTypa 3aHATHSA

1. BxoaHoi1 TecT.

2. Onpoc o Teme «MeToa00THSI XUMHUKO-TOKCUKOJIOTHYECKOTO aHATIN3a).

3. JIaboparopnas padota «IIpoGomnoaroToBka npu NpoBeAeHUN XHMHUKO-TOKCUKOJIOTHYECKOTO
aHaIN3ay.

3. ITOroBsIii TECT.

Meau 3ansiTUS

- 00y4YeHHEe COCTaBJICHHIO MJIaHAa XUMUKO-TOKCHKOJIOTMYECKOI0 aHATN3a;

- U3Y4YHTh CTAAUU IPOOOMOATOTOBKH 00BEKTOB HCCIIEI0BAHHUS;

- IPaKTUYECKOE 00yUeHHUE MPOBEICHUIO TPOOONOATOTOBKH 00BEKTOB HCCIIEJOBAHUSI.
Bonpocs! 111 caMonoAroToBKM

1. OOuue u yaCcTHBIE METOIbI U30JIMPOBAHUS BEIIECTB KHUCIOTHOTO U OCHOBHOTO XapakTepa:
- U3BJICYECHUE MTOIKMCICHHOM Bo10 (MeTo bl A.A. BacunbeBoit, B.®. Kpamapenko) u ux
MoaU(HKAIIY;

- U3BJIeUeHUE aMPUPUIBHBIMU PACTBOPUTENISIMU: IOJKUCICHHBIM cipToM (MeToj Craca-
OTT0), areToHOM;

- U3BJIEUEHUE No/IeaoueHHoN Booi (Meton I1. Banosa), opranndecKuMu pacTBOPUTENISIMH,
JUCTUIUISILIEH ¢ BOASIHBIM MapoOM, COPOIIMOHHBIE METO/IBI U JIP.

2. ®aKTOpBI, BIUSIOLINE HA CTETIEHb U3BJICUCHUS aHATU3UPYEMbIX BELIECTB!

- (pu3HKO-XMMHUYECKHE CBOMCTBA BEIIECTB KUCIOTHOTO U OCHOBHOTO XapaKTepa: MOJISPHOCTb,
pKa, runpodoOHOCT, paCTBOPUMOCTD U JIP.;

- pH cpensr;

- CBOICTBA OPraHUYECKOTO PAaCTBOPUTEIIS;

- IPOJIOJKUTENBHOCT U KPATHOCTH SKCTPAKIIUH;

- CTENeHb U3MEIbYEHHOCTH OMOJIOrHYeCKOro MaTepHara.

3. MeTo/ibl OYMCTKH BEIIECTB KUCIIOTHOTO W OCHOBHOTO XapaKTepa, BBIIEISIEMbIX 13
OMOJIOTMYECKOT0 MaTeprana;

- SKCTPAKIIMOHHBIE U PEIKCTPAKI[IOHHBIE;

- XpoMaTorpaguyeckue;

- DJICKTPOXUMHUYECKUE;

- OCaXJICHUS U CyOIMMAIINN;
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- KOM6I/IHI/IpOBaHHLIe METOAbI.

Jlabopamopnas paboma

Hszonuposanue eujecmes KUCIOMHO20 U OCHOBHO20 XapaKmepa 80001, NOOKUCIEHHOU uaseeol
Kuciomou (memoo A.Bacunvesoti)

K 20 mi marepuana B KOHHYECKOHW K010€ 100aBUTh HACHIIIICHHBIA PacTBOP IIABEICBON KHCIOTHI
no pH=2 mno yHuBepcalipHOMY HHAMKATOpY, HacTrauBarb B TeueHue 30 MHHYT 0Opu
MEePUOINYECKOM TOMELINBAHUY, IPOBEPss peakuio cpesl ().

Jlo6aBuTh K BOAHOMY pactBopy 10 M AMATHIOBOTO 3(Hpa, 3aKphITh KOJIOY, TOMECTUTH €¢ Ha
npubop A BCTPSAXMBAHMS, MPOBECTH OHKCTparMpoBaHue B TeueHue 15 wmuHyT. BojgHo-
OpPTaHUYECKYI0 CMECh MEPEHECTH B JICIUTEIbHYIO BOPOHKY, OTJACIUTH CIOW 3(Hpa OT BOJHOTO,
npopuiIbTPOBaTh A(PHUpPHOE U3BICUCHUE Yepe3 CyXol OyMaxHbI QUIBTP ¢ OE3BOJHBIM
cynbdarom HaTpus B yamky [lerpu. [IpoBecTr omucaHHYIO ONEPALUIO €Ile ABAKIbl MOPLIUSIMA
a¢upa o 10 ma BoaHO-OpraHUYECKYI0 CMECh MEPEHECTH B JECIUTEIbHYIO BOPOHKY, OTACIUTH
cIo 3dupa OT BOIHOTO, MPOQMIBTPOBATH IPUPHOE H3BICUCHHUE Yepe3 CyXOH OyMaKHBIH
¢bunbTp ¢ 6e3BOAHBIM cyibdaToM HaTpus B uamky lletpu (dhapdopoByro yaiiky), 3upHbIe
W3BJICUCHUS TPUCOCIMHHUTH K Tpeapaymemy. llommucarhs dbamky «KHCIOE H3BICYECHHUE).
Boimaputs 3¢up U3 yaniku gocyxa npyu KOMHaTHON TemrepaType.

K BogHOMY ocTaTKy m100aBUTE 25% pacTBOop ammuaka (1o karuisiM!) 1o peakuuu cpeabl pH=9-10
[0 YHUBEPCAIbHOMY HHIUKATOPY, 100aBuTh 10 M xsopodopma, 3aKpbITh KOJIOY, TOMECTUTH €¢
Ha TpuOOp Al BCTPAXUBAHHS, MPOBECTH JKCTparupoBaHue B TeueHHe 15 muHyT. BomHo-
OpPraHMYECKYI0 CMECh INEPEHECTH B JEIUTEIbHYIO BOPOHKY, OTAEIUTH CIOH Xjopodopma OT
BOJIHOTO, TMPOQWIBTPOBATh OPraHMYECKOE H3BICUCHHE Yepe3 CyXoW OyMakHbIH (MIBTp ¢
06e3BoHbIM cyibdaToM HaTpus B damiky llerpu (papdopoByto vamiky). [IpoBectu onucaHHyro
OTIEPALMIO elIe JBAXIBl MOpIUsIMU XJopodopma 1o 10 MJI aHATOTUYHO OMHCAHHOMY BBIIIIE,
MIOJIyYCHHbIE W3BJICUEHUS TNPHUCOEAMHUTH K MpenslnymeMy. lloamucaTh yaliky «IIeI04HOE
m3BiedeHne». K xymopoopMHOMY SKCTpakTy M3 MHIEIOYHOTO pacTBOpa MpuOaBUTH 2 Karuid
CIMPTOBOTO PACTBOpPA XJIOPUCTOBOJOPOJHONW KHCIOTHI (JUIsl TEepEeBEEHUS BEIIECTB, JIETKO
OKHCIISIOMIMXCST Ha BO3JAyXe - HO-IIMA W HEKOTOpble Jpyrue, B 0Ooiee YCTOWYHBBIE
THJIPOXJIOPH/IbI), IEPEMEIIaTh U BBIMAPUTh MO TOKOM BO3ayxa mpu temmeparype 50-600C unu
NPy KOMHATHOW TEMIIEpAType J0CyXa.

OuyucTKa M3BJICYEHUI.

1. Ouncrka 3KCTpaKkTa U3 KUCIOTO pacTBOpPA.

Cyxoif ocTraToK B Hallke TIIATeIbHO o0paboraTh ropstueil Bomoit (80-950C) 2 paza mo 5 mi,
GUIBTPYS KaKIyI0 TIOPIHIO Yepe3 BaTHBIA TaMIOH B K0J0y. XXUIKOCTh OXJIAAUTh, TTOJAKHCIUTD
HACBHIIIEHHBIM pPacTBOPOM IUIaBeJeBOM KHUCIOTHI A0 pH=2 mo yHHBepcalbHOW HMHIUKATOPHOM
Oymare, skctparupoBath 10 mi apupa, r3¢pupHOe U3BIEUEHUE OTIIEIUTh, MPOPHILTPOBATH Yepe3
CyXo# OyMaXKHBIH UIBTP C 0€3BOAHBIM CYJIb(HATOM HATPUS B YALIKY.

2. O4ncTKa 9KCTPAKTA U3 IIEIIOYHOTO PACTBOPA.

Cyxoif ocTaTok B yalIke TIateabHo obpabotats 0,1 H pacTBOPOM XJIOPHUCTOBOJOPOTHON
KHCIIOTHI 3 pa3za mo 5 mil, GUIbTPYsI KaKIylo MOPLMIO 4Yepe3 BAaTHBIM TaMIIOH BO (hJIaKOH.
@wiptpar noamenounts 25% pactBopom ammuaka a0 pH=10, skcrparuposats 10 mn
xjopodopma, XJIOpOoPOPMHBIN IKCTPAKT OTACIHTH, MPOMUILTPOBATH Yepe3 CYyXOu OyMarKHBII
¢GubTp ¢ 6€3BOJHBIM CyNIb(AaTOM HATPHS B YAIIKY.

JlaGopaTopHoe 3ansiTue 7

OBIIUI (HEHAIIPABJIEHHBIN) XUMHUKO-TOKCUKOJOTMYECKNU AHAJIN3
BEHIECTB KHCJIOI'O 1 OCHOBHOTI'O XAPAKTEPA

CrpykTrypa 3aHATHA

1. BxogHoii Tecr.
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2. [IpakTryeckoe 3ansaTue «OOMMI (HEHAIIPABICHHBIH ) aHAJIN3 BEIIECTB KMUCIIOTO K OCHOBHOTO
XapaKTepay.
3. Utoroselii TecT.

Ieau 3ansaTHsi:
- YIUIyOUTb U CUCTEMAaTHU3UPOBATH 3HAHUS O XMMHKO-TOKCUKOJIOTHUECKOM (CcyAeOHo-
XMMHAYECKOM) aHAJIM3€ Ha TPYIITY BELIECTB, H30JIMPYEMBIX IKCTpaKLIUei 1 copoumeit
(JiekapCTBEHHBIC BEIIIECTBA);
- HayYUTh IPUMEHSATH [TOJyYCHHbIE 3HAaHUS NP U3BJICUCHUH BEIIECTB U3 00BEKTOB
OHMOJIOTMYECKOT0 MTPOUCXOXKICHNUS;
- IPOBECTH XMMHKO-TOKCUKOJIOTHYECKOE UCCIIEI0OBAaHKIE Ha TPYIITY BEIIECTB KUCIOTO U
c11a000CHOBHOTO XapaKTepa.
Bonpochl 1J151 caMOnoAr0TOBKH
1. [Tpumenenne TCX B XUMHKO-TOKCUKOJIOTHYECKOM aHAIIU3€E AJI1 OYMCTKH UCCIETyeMbIX
BEIIECTB OT MpUMecei U MpenapaTuBHOTO BbIICICHHUS.
2. CniocoObl IeTeKTUPOBaHUs BelecTB Kucioro xapakrepa (BKX) u BemecTB oCHOBHOTO
xapakTtepa (BOX) Ha xpomaTorpammax (0OIIKME B YaCTHBIC).
3. WnenTudukarms uccieryeMblx BeecTB Ha XxpomarorpaMmmax. Bapuantsel TCX-ckpunuHra.
4. CriocoObl Ka4eCTBEHHOTO aHallM3a BelIecTB ¢ moMoInbio metona TCX.

5. CiocoObl KOMTMYECTBEHHOTO aHaN3a BEIIECTB C oMol Metoga TCX

JlabopaTopHas padora 8
HAINIPABJIEHHBIV XUMHUKO-TOKCHKOJJOIMYECKH AHAJIN3 BEIIIECTB
KHUCJIOI'O U CTIABOOCHOBHOI'O XAPAKTEPA

CrpykTrypa 3aHATHA

1. BxoaHOi1 TecT.

2. JlaboparopHas padota «OOHapy eHHe 0 KOJTHYECTBEHHOE OINpeIeTICHIE MTPOU3BOTHBIX
0apOUTYPOBOI KUCIOTHI B 00BEKTaX CyAeOHO-XUMUIECKOTO UCCIIEIOBAHUSY.

3. TOroBwIii TeCT.

Meau 3ansiTUS
- CHCTeMaTU3MPOBATh 3HAHUS O HAPABICHHOM XUMHUKO-TOKCHUKOJIOTHYECKOM aHaim3e (Cyae0Ho-
XMMHUYECKOM) Ha TPYIIY BEIIECTB KUCIIOTO U CIA000CHOBHOI'O XapaKTepa, U30JIUPYEMbIX
IKCTpaKIIUEH U COpOIHEH;
- IPOBECTH UCCIIeI0BaHNE OOBEKTOB Ha HAJTMUME MTPOU3BOAHBIX 0ApOUTYPOBOM KUCIIOTHI.
Bonpocs! 1151 caMONOATOTOBKH
1. OOuue u YacTHBIC PEAKITUH UACHTU(UKAIIMN BEIIECTB KUCIOTHOTO XapaKTepa: CaTuIluIOBOM,
OEH30IHOM KUCIOT, eHalleTHHA, IPOU3BOHBIX OapOUTYPOBOI KHCIOTHL: OapOuTana-HaTPus,
¢denobapOurana, bapbamuiia, S TaMUHaIa-HATPUS, OEH30HANIA U JIp.
2. OU3UKO-XUMHUYECKHE METO/Ibl KAUECTBEHHOTO U KOJTMUYECTBEHHOT'0 aHAJIN3a BELIECTB
kucnotHoro xapakrepa (TCX, KX, BOXX, Y®-cnekrpoporomerpus — npsimas 1
muddepeHManbHasg U p. ).
3. Crioco0bI IETEKTHPOBAHUS BEIIECTB KUCIIOTHOTO XapaKTepa IMPH UCCIICA0BAaHUN METOAAMHU
TCX, KX, BOXX.

4. CyneOHO-XMMUYECKas OLIEHKA Pe3yJIbTaTOB aHAIN3a BEIECTB KUCIOTHOIO XapaKkTepa
XUMHAYECKHUMHU U (PU3MUECKUMH METOJJaMH.

JlaGoparopHas paGora
Peakuuu oOHapy:KeHMsI IPOU3BOAHBIX 0apOUTYPOBOIi KHCJIOTHI
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1. O0mme peaknuu oOHapyxkeHus1 0apOUTYpaToB

1.1. Peakmus BoIfeNIeHUs] KUCIOTHOM (hopMbI OapOUTYypaToB

Ha npenmeTHOE CTEKIIO HAC/IanBalOT HECKOJIBKO Kalellb UCCIIEyEMOI0 pacTBopa (Kaxaast
MOCIIeAYIOMIas Karuisi HAHOCUTCS 1ociie ucnapeHus xiaopodopma). Cyxoit 0cTaTOK pacTBOPSIOT B
Karie KOHIIEHTPUPOBAHHOW CEpHOM KUCIOTHL. Yepes 3-5 MUHYT psIOM NIOMEIAIOT KAILI0
JTUCTUUTMPOBAHHOM BOJIBI, OCTOPOYKHO COeTUHAIOT 00e karutn. Yepes 30-60 MmunyT HaOII0O1I0T
MOSIBIICHHE KPUCTAJUTMIECKOTO 0CaJIKa, XapaKTEPHOTO JUIsl K&KAO0T0 OTAEIbHOro 6apOuTypara
[Ipenen ooHapyxenus 6apourtana — 80 Mxr/mi, peHobapouTana, 6apdbammia — 20 MKT,
sTamMHHaNa-HaTpus — 50 MKT.

Puc. 2. Kpucramier 6apourana

2. YacTHbIe peaknuun

2.1. Peakusi ¢ XJIOPUUHKHAOIOM.

K cyxoMy ocTaTKy Ha IpeZIMETHOM CTEKJIe TOocIIe YAAJIeHHs XJIopodopma NpubaBIsSIOT KaIllo
pacTBOpa XJIOPIMHKIO/IA, TOMENIAIOT CTEKIIO BO BIAXHYIO Kamepy U uepe3 15-30 MunyT
paccMaTpuBaiOT GOpPMY KPUCTAIIIOB MOJL MUKPOCKOIIOM.

[Tpu Hanuuuu GapOuTana HabIIOAAIOTCS MPAMOYTOJIbHBIE TNIACTUHKHY TEMHO-KPACHOTO HITN
¢uonerosoro ngeta. [lpeaen obHapyxeHus — 4 MKr B mpooe.

[Ipu HanuMK 3TaMUHATa-HATPUS HAOIIOAAI0TCS CPOCTKU M3 OKPAILIEHHBIX B KOPUYHEBBIN 1[BET
NpU3MaTHYECKUX KpucTayuioB. [Ipenen oOHapyskeHus - 4 MKT B 1pooe.

[Tpu Hanuuuu 6ap6amuia HaOMIOAIOTCS KPUCTAIUIBI B BUE MPSMOYTOJIbHBIX MIIACTUHOK UITU
CPOCTKOB M3 HUX, OKPAIIEHHBIX B TEMHO-KPACHBIN U 30J10TUCTHIH 1BeT. [Ipenen ooHapyxenus -
7 MKT B TIpo0e.

Hpyrue 6apoutypaTsl MO0 HE NAIOT KPUCTAIUIMYECKUX OCAJIKOB C ’TUM PEAKTUBOM, THOO
00pa3yIOT KPUCTAJLIBI HEXapaKTepHOU (hOPMBI.
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Puc. 3. KpI/ICTaJIJIBI OapbaMmia ¢ XJIOPIHUHKHOI0M
2.2. Peaknus ¢ )ene30M0auIHON KOMIUIEKCHON COJIBIO.

K cyxoMy ocTaTky Ha nIpeMETHOM CTEKJIe 100aBIISAI0T KAl PacTBOpa KeJIe30H0a1IHOTO
KOMILJIEKCA, TOMEIIAIOT CTEKIIO BO BIAXKHYIO KaMepy U uepe3 15 MUHYT paccMaTpuBaioT Gopmy
KPHUCTAJJIOB 110]1 MUKPOCKOIIOM.

[Ipu Hanuuuu GpenobapOuTana HabIOJAKOTCS MPU3MATUYECKHUE KPUCTAILIBI U CPOCTKH U3 HUX
OpaH)XeBO-KOpUuHEBOro 1BeTa. [Ipenen obHapyxenus - 4 Mxr B npode. [1pu Hanuunn
6apOamuiia HaOMIONAIOTCS KPYIHbBIE IPU3MATUYECKHE KPUCTAIIIBI U CPOCTKU U3 HUX PO30BO-
OopamXeBoro IBera B Buje 6adbouek. [Ipenern oOHapykeHus - 2 MKT B rpo0e.

[Ipu HamuMK 3TaMuHaNa-HaTpUs HAOII0AAt0TCS MEJIKUE IJIaCTUHYAThIE IPU3MATHYECKHE
KPHUCTAJUTBI M CPOCTKU M3 HUX KOpUuHeBoro 1BeTa. [lpenen odnapyxenus — 0,5 mxr B po0e.
Hpyrue 6apOouTypaThl 100 HE JAIOT KPUCTAIUIMYECKUX OCA/IKOB C 3TUM PEaKTHBOM, JTUOO
00pa3yIOT KPUCTAIUIBI HEXapaKTePHOU (HOPMBI.

Puc. 4. Kpucranisl 3TaMuHana-HaTpUs C KeJIe3010AUTHON KOMIUIEKCHOM COJbIO

2.3. Peaknus ¢ MeqHONOAMAHOM KOMILIEKCHOH COJIBIO

MennoioauHas KOMIUIEKCHAS COJb TaeT ¢ 0apOaMUIOM U ATAMHHAJIOM KPHUCTANTNYECKUE
OCaJIKi, aHAJIOTUYHBIC TEM, KaKhe 00pa3yeT KeJIe30M0 U AHAS COJIb. Y CIIOBUS BBHIMTOJTHEHUS
peaKLnii TAKKUE K€, KaK U C JKEJIE30M0AUIHON KOMIUIEKCHOU COJIBIO.

2.4. I1getHo¥t TecT. Ha ¢pumpTpoBanmbHyto OyMary B 0JTHy TOUKY HaHECTH 2-3 KaIlJli pacTBOpa
OapOuTypaTa B OpraHM4eCKOM PaCTBOPUTENIE UITU KUCIIOTO U3BICUECHHUS, TIOJICYIIUTh, 3aTEM
HacsouTs 1-3 karmu 1% crnupToBoro pactsopa kobanbra HUTpata Co(NO3)2, noacymuTh 1
BHecTH Oymary B mapsl 25% pacTBopa aMMHaKa — MATHO MPUOOPETaeT KpacHO-(hHOIETOBOE
OKpaIlIuBaHuE.

2.5. Mypekcunnas peakius. B ¢papdopoByro gaiiky Kk CyXxoMy oCcTaTKy, MOTYYEHHOMY ITOCIEe
BBHITIAPUBAHUS YaCTH U3BIICUCHHS, T0OABUTH 10 3 Karum 3% pacTBOpa MEPEKUCH BOJOPOIa U
peakTuBa, cojiepxaiero cojib Mopa u xsmopug ammonus. CoIep;KUMO€E YalllKu BEINAPUTh, CYXOM
OCTaTOK HArpeTh N0 MosiBJIeHHs Oenbix mapos. [locne oxmaxaenus 1006aBUTh 3 Karum 6 H.
pacTBOpa aMMHaKa.
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[Tpu HaMM4YKMK HEKOTOPBIX OAPOUTYPATOB U THOOAPOUTYPATOB MOSBISIETCS PO30Basi OKPACKA.
MypeKkcuIHy0 peakiuio 1arT 6apoamun, 6apourtan, henodapOuTa, STaMUHAI-HATPUN U
THOMeHTal. He 1aroT 3Toi peakiuu reKceHan, rekcooapouTan u mukiiooapourar.
Y®-cnekTpoMeTpUYecKuii aHaan3 0apouTypaToB

Yactp ammr0arta, OCTaBICHHYIO paHee AJisi KOJIMYECTBEHHOTO ONpeeNieH s, BHITapUBAIOT, OCTATOK
pacTBopsitoT B 5 Mi1 6opatHoro O6ydepHoro pacrBopa (pH=10), punsTpyrot gepes cyxoit
OyMaxxHbIH (UIBTP, MOMENIAIOT B KIOBETY CIIEKTPOPOTOMETPA, U3MEPSIIOT BEINYNHY
ONTUYECKOM IIOTHOCTH B JiMara3one JIuH BoyiH 210-350 uMm (ycnoBusi: kBapiieBas krosera 10
MM, PacTBOp CpaBHEHHUsI — OopaTHBIN Oydep). 3aTeM B KIOBETY J00ABIISFOT HECKOJIBKO Karelb
XJIOPUCTOBOJIOPOJTHOM KUCIOTHI 10 pH=2, mepeMenmBaioT pacTBOp U BHOBb U3MEPSIOT
BEJIMYMHY ONTUYECKOU IUIOTHOCTH B Juana3oHe JUIMH BoJH 210-350 HM npy ONMCaHHBIX
YCIIOBHSIX.

CrnektpodoToMeTpuiecKuii aHaIu3 MO3BOJSET OTHOBPEMEHHO C KAUY€CTBEHHBIMU
XapaKTePUCTHKAMU (MaKCHMYMBI ITOTJIONIECHUS ) TIOTYYHTh JAaHHBIC JJIs pacueTa
KOJIMYECTBEHHOTO CO/IEPKAHUS BEILIECTB.

Pacuer xoH1IeHTpauu BeAyT 1O ypaBHEHHIO 3akoHa byrepa-JlamGepra-bepa:

AD = El%lcm*ﬂ*c

orkyaa, C=__AD TIe
E 1% 1em *|L

AD = DyHio — D,H2

C - xoHIeHTparus BemiecTsa B %,

D - nuddepennuanbras ontuyeckas IIOTHOCTh (a0copOIus);

- YIeNBHBIN MTOKa3aTelb MOTJIONICHHUs (YUCIIEHHO paBeH noriomieHnto 1% pactBopa nmpu
TonuuHe cnosi 1 cm). PaccunThiBaercs 3apaHee i KaKa0ro 6apOuTypaTa 1o pacTBOpam ¢
W3BECTHOM KOHLIEHTPAIUEN.

L- TonmunHa ceeTonoromaroriero cios (1 cm).

HaumenoBanue 6apouTypara E %1 em
Bap6uran 550
denobapoOuTan 380
[Huknobapouran 410
DraMuHaN-HaTpUs 415
bapOamun 415
Byrobapouran 450

IIposecmu ykasanuvie peakyuu (MUKPOKPUCTIATIUYECKUE, XPOMOSEHHbLE), COeNAMmb 661600 00
0OHAPYIHCEHUU U KOTUYECTNBEHHOM COOEPUCAHUL OOHAPYIHCEHHO20 bapbumypama & ucciedyemom
obvexme

JlaGopaTopHnas pa6ora 9
HAITPABJIEHHBIA XUMHUKO-TOKCUKOJOTUYECKHI AHAJIN3 BEIIIECTB
OCHOBHOI'O XAPAKTEPA
Crpykrypa 3aHATHA
1. BxoaHoii TecT.
2. JIJaboparopHas paboTa « XMUMHUKO-TOKCHUKOJIOIMYECKHI aHATU3 BEIIECTB OCHOBHOTO
XapakTepay.
3. Urorosslii TecT.
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Ieau 3ansaTus

- CHCTEMaTU3UPOBATh 3HAHUS O HAIPABICHHOM XUMHKO-TOKCHKOJIOTHYECKOM aHaln3e (Cyne0HO-
XUMHUYECKOM) Ha T'PYIITY BEIIECTB OCHOBHOTO XapaKTepa, H30JIUPYEMbIX METOJAOM SKCTPAKIIUU U
copoumu;

- IPOBECTH MCCJIEAOBaHNE OOBEKTOB Ha HATMYUE BEIIECTB OCHOBHOT'O XapaKTepa.

Bonpocsl 111 caMONIOATOTOBKH

1. Cxema XUMHKO-TOKCHKOJIOTHYECKOTO HUCCIICIOBAHHUS 110 CKPUHUHTY Ha HAJTUYKE BEIIECTB
OCHOBHOT'O XapakTepa.

2. UnenTudukaiiys BemecTs OCHOBHOTO XapaKTepa ¢ TOMOIIBI0 XUMUYECKIX pPeaKIui
(obmreocanuTenbHBIC PEAKIINH, PEAKIIUN OKPAITMBAHUS, MUKPOKPHUCTAIUIMYECCKUE).

3. OGHapyXeHHE U KOJIMYSCTBEHHOE ONPE/ICIICHHUE BEIIECTB OCHOBHOTO XapaKTepa PU3nKo-
XUMHYECKHUMH METOJIaMU: XpOMATOTrpaduIecKue, ONTHICCKHE, DICKTPOXUMHUICCKHE.
[TapameTpsl Ka4eCTBEHHOTO M KOJIMUYECTBEHHOTO aHAJIM3a.

4. XuMUKO-TOKCUKOJIOTHUECKasi OIleHKa METOJ0B UIACHTU(DUKAIIUN U KOJIMYECTBEHHOTO
ompe/IeJICHUs BEIIECTB OCHOBHOTO XapaKTepa.

5. XMMUKO-TOKCUKOJOTUYECKUIA aHAJIN3 HUKOTHHA, TaXUKapIHHa, STUIMOp(QHHA THAPOXIIOpHIa
(mmoHuHa), Mop(uHa, KOJICMHA, aMUIONTUPHHA, AHTUITMPHUHA, HOBOKAWHA, ITPOMEI0A,
IuMenpoia, koerHa, manaBepruHa, JpoTaBepruHa (HO-IIIIbI ), XHHUHA, aTPOIMHA, CTPUXHUHA,
AKOHHUTHHA.

JlaboparopHasi paGorta

HNnenTudukanus BemecTB OCHOBHOIO XapaKTepa ¢ IOMOIIbI0 peaKIiii OKpalIuBAHUS
(XpOMOreHHBIX peakumii)

OO0uue peakuuu

Bce azoTconeprkamye opraHn4ecKre BEECTBA OCHOBHOTO XapaKTepa JatoT OCAIKH C
oOuieankagsouIHbIMU (0CaAUTEIBbHBIMU) PEAKTUBAMU: KOMIUIEKCHBIMU COEIMHEHUSMH Ho/1a,
TeTEPOIOIMKUCIOTAMH, OPraHUYECKUMHU KUCIOTaMH, MUHEPAJIbHBIMU COJIIMH H JIP.

Jliig mpoBeieHus peakliMy Ha GUIbTPOBAIIbHYIO OyMary HaHOCAT KaIlIlo XJI0OpO(POPMHOTO
pacTBOpa UCCIIEYyEeMOro BEIIEeCTBa, Mocie uCHapeHus xJIopogopma 06pabaThIBatOT C OMOILBIO
yJibBepu3aropa peakTuBoM Jpareniopda, oTMeUaroT OKpacKy MsATHA.

MexaHu3M 00pa30BaHUsl OKPALLICHHOTO OCAJIKa:

NH* [Bils ] - (NH™[Bils]")

[TapanienbHO MPOBOAAT Ty e PEAKIUIO CO CTAaHIAPTHBIM PaCTBOPOM HUCCIIEAYEMOTO BEILLIECTBA.
YacTHble peakuuu

Peaxyuu obnapysicenus naxuxapnuna.

Peakuust ¢ pacTBopoMm ioa B Kalius HouIe.

Ha mpenmeTHOE CTEKIIO HAHOCAT 2-3 KaIlTi XJIOPO(QOPMHOTO pacTBOpa HCCIIETyEMOTO BEIIECTBA.
ITocne nucnapenust xsopodopma ocTaToK cpasy ke oopadarsiBaroT 1 kameit 0,1 H pacTBopa
XJIOPUCTOBOIOPOTHOM KHCIIOTHI, T00aBISAIOT | KaITio pacTBOpa Hoja B pacTBOpE Kalus HOoAuIa.
Crexi0 MoOMeIaioT BO BIAXKHYIO KaMepy, yepe3 20 MUHYT 0]l MUKPOCKOIIOM HaOII0Aat0T
KpUCTaJIIBI B hopMe TyOOBBIX JIUCTHEB 30JIOTUCTO-KEITOTO (30JI0TUCTO-3€JICHOI0) IIBETA.
[Ipenen ooHapy)xeHus — 3,5 MKT B mpooe.

Peaxyuu odbnapysrcenus amponuna.

Peakuus Butanu-MopeHa.

B ¢dapdopoByro yaniky BHECTH HECKOJIBKO Karelb XJI0po(OPMHOI0 pacTBOPa UCCIEAYEMOT0
BeleCTBa U MPU KOMHATHOM TeMIiepatype Bblmaputh Jocyxa. K cyxomy ocratky mpubaBuTth 1
MJI KOHIIEHTPUPOBAHHOW a30THOW KUCJIOTHI, )KUJKOCTh Ha KUTISIICH BOASHON OaHe BBHIApUTh
nocyxa. [Ipu 3ToM cyXo# ocTaTok mpruoOpeTaeT KEATYI0 OKpacky. K cyxoMy ocTaTky ¢ oiHOM
CTOPOHBI MPUOABUTH 3 — 5 Karelb aleToHa, a ¢ aApyroi 1 — 2 karmm 10% cnimproBoro pactsopa
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Kanus rugpokcua. [Ipu conpukoCHOBEHUH YKa3aHHBIX PACTBOPOB C CYXHUM OCTaTKOM
MOSIBIISIETCSI OBICTpOMCYe3atoas (PuOJIETOBasI OKpackKa.

Peaxnus necnenuduyna. Ipenen odnapyxenus - 1 Mxr.

Peaxyuu obnapyscenus nosoxkauna.

1. Peakuus oOpa3oBaHMsI a30KpacUTES.

Ha nonocky punsTpoBanbHOi OyMaru HaHOCST HECKOJIBKO Karelb XJI0po(GOpMHOIO pacTBopa,
MocIie ucrapeHus xjaopodopma mpuoaBIISIOT 1Mo 2 Karu 1% pacTBopa XJIOpPHUCTOBOIOPOIHON
KUCIOTHI, 1% pacTtBopa HaTpust HUTpUTa. Yepe3 1-2 MuH. mpuOaBisAIOT 2 KAy MIEeJI0YHOTO
pactBopa —HadTona. [Ipyn HanmM4YMKM HOBOKanMHa Oymara mpuoOpeTaeT KpacCHO—OPAHKEBYIO
OKpACKy.

Peaknus HecnenuduuHa, €€ Jal0T BCE BELIECTBA, CO/IEPIKAIINE IEPBUUHYIO apOMaTHYECKYIO
aAMHUHOTPYIIITY.

2. Peakmus ¢ peaktuBoM Jlparenmpopda.

Ot npubaBieHus Karu peaktua Jparenaopda Kk CyxoMy OCTaTKy HCCIEAyEMOTO BEIECTBA
obpasyercs ocanok. [Ipyu HamM4IMy HOBOKaMHA KPUCTAITMYECKUI OCaIOK COCTOUT U3
MPSIMOYTOJIBHBIX IJIACTUHOK KPacHO—OYpOro IBeTa.

Peaxyuu obnapyscenus xununa.

1. O6nHapy>xeHre XuHUHA 110 (PIIyOPECHEHIINH.

YacTp nccieayemMoro XaopoGopMHOro pacTBOpa MHOMEMIAIOT B MIPOOHUPKY, XJIOPO(HOPM HCIIAPSIOT
MIpY HarpeBaHUU Ha TeIUIoi BosHOU Oane. K cyxomy ocratky no6aBisitoT 1 Mt Boasl u 1 mit
pa3BeACHHOM CEpHOM KUCIOTHI. [Ipy HanM4YMK XHHUHA TOSBISIETCS ToTy0ast GIryopecieHIns,
0coOeHHO xoportiio Habmogaemast B Y @—cBete. OT npubaBieHHs K 3TOH KUAKOCTH HECKOJIBKUX
karenb 0,1 MoJb/T pacTBOpa HATPHUs TUAPOKCHIA MHTEHCUBHOCTD TOTy00ii hiyopectiennnm
ocnabeBaer, a 3ateMm (ripu pH = 9) nosiBnsercs ¢uonerosas GryopecueHIus.

Ecnu x pacTBOpy XWHUHA, TIOJJKUCIIEHHOMY CEPHOM KHCIIOTOW, TPUOAaBUTh HECKOJIBKO Karelb
OpOoMHOI BO/IBI, pa30aBiIeHHON AECATUKPATHBIM 00BEMOM BOJIBI (10 TIOJTHOTO TallleHuUs
(dyopecieHIum), a 3aTeM MPUOABUTh HECKOJIbKO Karebh 25 % pacTBopa aMMOHUS THAPOKCHIA
710 LIETIOYHON PEaKIMHU, TO MOSBIISIETCS KENTO—3esI¢Has (IIyOopeCleHIUS.

2. TannefioxuHHAS PEAKIIHS

Cyxoit ocraTok B dapdopoBoii uarike (mocie yaaaeHus Xxjaopodopma npu HarpeBaHUH Ha
TeIU10i BoAsIHON Oane) cmemmBaioT ¢ 1 it Bojbl. K pacTBopy nobasmstor 2 — 3 karu (u3deras
130bITKa) HACBIIIEHHOW OpOMHOM BOJIBI, 2 — 3 Karuiu 25% pacTBopa aMMOHUs Tuapokcuaa u 0,5
M xsopodopma. [lpu Hanmmumu XuHUHA HAOIIOAI0T SIPKO—3EJICHOE OKpAIIMBaHUE
XJIOPO(OPMHOTO CIIOSI; TP MOAKUCICHUN OKpallliBaHUE MEHSETCS, CTAHOBUTCS BHaUAJIe CHHUM
(HeliTpasibHas peakus Cpefibl), a 3aTeM (PHUOJIETOBBIM MJIM KPACHBIM (KHCIIas Cpefa).

Peakmus cneruduyna.

Peaxyuu oonapysrcenus mopguna.

1. Peakuus ¢ peakTuBoM Mapku.

Heckomnbko kamenb xiopodopMHOTo pacTBopa ucnapsitot B papdopoBoii yamke, 100aBIsOT 2
Kariy peaktuBa Mapku: Ipu HaTMYuu MopduHa HaOII0AaeTCs CUHE-(QUOIETOBOE
OKpaIrBaHue.

[Mpenen oonapyxenus — 0,05 mxr MmopduHa B ipode.

Peaxmust wyBcTBUTENFHA, HO HE CTIENM()UYHA, TTOJIOKUTEILHBIN pe3yJIbTaT JAI0T U JPyTHE
BEIIIECTBA, UMEIOIIHE B CBOCH CTPYKTYpe (PE€HOIBbHBIN THAPOKCHIL.

B XMMHKO—TOKCHKOJIOTHYECKOM aHAJIN3e PEaKIuy ¢ peakKTUBOM MapKku npuaaercs
oTpulaTensHoe 3HaueHue. [lonTBepkaarolme peakiiuy Ha OMUUHBIE ATKATOUIbI BBITOIHSIOT
TOJIBKO TIPH MTOJIOKUTEITFHOM PE3yJIbTaTe dTON peaKIuH.

2. Peakmus ¢ pacTBopoM MO0 1aTa aMMOHHUS B KOHIIEHTPUPOBAHHON CEPHOM KUCIIOTE (PEaKTUB
Opene).
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Peakuuio npoBoJsT Tak ke, KaK U ¢ peakTUBOM Mapku: pH HaTU4uK MOppUHa HAOII01aeTCs
(uoneToBOE OKpaIINBaHUE, IEPEXOISIIEE B PO3OBOE.

[Ipenen oonapysxenus — 0,05 Mxr B mpobe. Peakius HecienuduyuHa, MoJI0KUTETHHBINA
pe3yNbTaT AAIOT IPYTHe aaKaaOu bl OIHS.

3. Peakius ¢ pacTBOpoM BaHa1aTa aMMOHUS B KOHLIEHTPUPOBAHHOW CEPHOM KUCIIOTE (PEaKTUB
Mannenuna).

Peakiuio mpoBOAST Tak ke, Kak ¥ ¢ peakTUBOM MapKu: Ipu HATUYHHA MOpQHHA HaOII01aeTCs
(uoneToBOE OKpaIINBaHUE, IEPEXOSIIEe B OJI€THO-PO30BOE.

[Ipenen obHapyx)eHus — 2,5 MKT B ipo0e.

Peakumu oOHapyx)eHUs MOpPHHA U3YHAIOTCS TEOPETUIECCKH !

Peaxyuu oonapysicenus kooeuna.

(peaxiuu BHITOIHSAIOTCS aHATOTUYHO PEaKIUsIM Ha MOP(HHH)

1.Peaknus ¢ peaktTuBoM Mapku.

2. Peaknus ¢ peaktuBoM Ppene.

3. Peakuus ¢ peaktuBoM Manzaenuna.

Bo Bcex ciyyasix HaOm01aeTCsl CHHE-3€eH0e OKpallliBaHKue, OBICTPO MEPEXOIAIIee B CHHEE.
Peaxyuu oonapyorcenus nanasepuna.

1. Peakuuu okpaiiBaHus C [BETHBIMHU PEAKTUBAMU:

C peakTHBOM MapKu peaKIfio MOKHO IPOBOJHUTH IBYMsI CIOCOOaMHU:

1) cyxo# ocTaToK ManaBeprHa ¢ peaKTUBOM MapKu Ha X0JI0/Ie IaeT PO30BYIO OKPACKY ITpH
HarpeBaHUU NEPEXOIAIYIO B (PHOJICTOBO—KPACHYIO HITH ITyPITyPHO—KPACHYIO.

2) oT npubaBieHUs peakTiBa MapKu K CyXOMy OCTAaTKy ManaBepHHa MOSIBIISCTCS PO30Bast
okpacka. Ecin k pacTBopy npuOaBUTh KPUCTAIUIUK KaJIMs TIEPMAHraHaTa, TO OKPacKa MepeXoauT
B roJIyoy1o.

C peakTuBOM DpMaHa 00pa3yeTcst KpaCHOE OKpaIlIUBaHUE;

¢ peaktuBoM Dpeze oOpazyeTcs 3eNCHOE OKpAIIBAHHE;

¢ peakTBOM MaHieirHa 00pa3yeTcs CHHe—(HOJIETOBOE OKpaIlIiBaHHE.

2. Peaxmus ¢ sxenesa (1) xsmopumom u cepHON KUCITIOTOM

Cyxo0if 0CTaTOK pacTBOPSIOT B 1 — 2 KarIsiX KOHIEHTPUPOBAHHON CEPHOM KUCIIOTHI, TOOABIISIOT
1 karro 0,1% pactBopa xenesa (I1I) xnopuna, HarpeBatoT. B mpucyTcTBuM namnaBepruHa
nosiBisieTcs (puoseToBas oKpacka.

Peakuyu oxpammBaHus ONMUNHHBIX AJIKAJIOUIOB C PA3JIMYHBIMUA PEAKTUBAMHU IIPEACTABIICHBI B
Tabm. 1.

Ta6aunna 1 Peakuuu okpamiMBaHus ONMUHHBIX AJKAJOUI0B C Pa3JJMYHBIMH PeaKTHBAMH

BemectBo PeakTuBbl
Mapku Dpene MangeanHa PacTBop xese3a
(111) xnopuna
(opmasibaerua B HATpHS MOJIUOIAT B HATpPHs BaHAAAT B
KOHLEHTPUPOBAHHOMH KOHLEHTPUPOBAH-HOM KOHLIEHTPHPOBAHHOM
H2S04 H2S04 H2S04
1 2 3 4 5
Mop¢pun KpacHO— ¢duoneroBoe ¢duoneroBoe cuHe—(pHoIeTo-
(uoneroBoe OeqHO— OJreTHO— BOE
¢uoneroBoe po30BOE pO30BOE
pPO30BO—
¢uoneroBoe
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JladopaTopnas padora 10
XUMHKO-TOKCUKOJIOTHUYECKHUI AHAJIN3 ITPOU3BO/IHBIX 1,4-
BEH30IUA3EIIUHA

CTpyKTypa 3aHsATHS

1. Bxoanoii Tecr.

2. JlaGoparopHas pabora «XHMMHKO-TOKCHUKOJOTHYECKUH  aHaaW3 MpOW3BOAHBIX 1,4-
OEH30/IMa3CTTNHAY.

3. Urorossrii TecT.

Ieau 3ansaTus

- CUCTeMaTU3UPOBATh 3HAHUS O HAPABICHHOM XUMHUKO-TOKCHUKOJIOTHYECKOM aHaju3e (Cyae0Ho-
XMMHUYECKOM) Ha TPpYIIy IPOU3BOIHBIX 1,4-0eH30/1Ma3enuHa, U30JIUPyEeMbIX METOI0M
HKCTPAKLUU B COPOLINY;

- IPOBECTH UCCIIeI0BaHNE OOBEKTOB Ha HAJIMUME BELECTB - MPOU3BOAHBIX 1,4-0eH30/1Ma3enuHa.
Bonpocs! 1J1s1 caMONOATOTOBKH

1. OOuue u yacTHbIE METO/Ibl U3BJIEUCHMSI TPOU3BOHBIX 1,4-0eH301a3ennHa U3
OHMOJIOTMYECKOro MaTepuaia (BHyTPEHHHUE OPTaHbl, OMOJIOTHYECKHE KHUIKOCTH ), XapaKTEPUCTHKA
3THX METOJIOB.

2. Onpenenenne Npou3BOIHBIX 1,4-0eH30/1Ma3eNMHA B OMOJIOTHYECKOM MaTepuae 1o
HaTUBHBIM BELIECTBaM U MPOAyKTaM rujipoiusa. [IpenmyniecTBa u HeAOCTATKU METO/I0B.

3. CrtocoObI OYMCTKH U3BIICUCHHH, TIOYyYEHHBIX U3 OMOJIOTHYECKOT0 MaTepHaa.

4. ®U3UKO-XMMHUYECKHUE METO/IbI HCCIIE0BAaHNUS IIPENapaToB — MPOU3BOIHBIX 1,4-
6enzomnazenuna (TCX, Y®-cnexkrpomerpust, [ KX, BOXX).

5. MeTopl KOTMYECTBEHHOTO ONPEIeICHHS TPOU3BOAHBIX 1,4-0eH30/1Ma3ennHa.

6. Metabonu3m npousBoHbIX 1,4-6eH30/11a3enrHa, cnocoObl UACHTU(DHUKAIIMA METAOOTUTOB.

7. Tokcukonorunyeckoe 3HaueHue Mpon3BOaHbIX 1,4-0eH30/1Ma3enuHa.

JlaGopaTopHasi pa6oTa XMMHKO-TOKCUKOJIOTHYECKUI aHAIU3 TPOU3BOAHBbIX 1,4-
OeH301Ma3eNnnHA

1. UnenTudukanus npou3BoaHbIX 1,4-6eH301Ha3eNUHA 10 MPOAYKTAM I'HPOJIU3a.

1.1. M3on1mpoBanune

lupponus. B mneHUIMIIMHOBBIA — (prakoH BMeCTUMOCTBIO 20 MII  MOMECTHTH OOBEKT
WCCIIEIOBAHMSI, JOOABISIOT 3 MJI KOHIEHTPHUPOBAHHOM XJIOPHUCTOBOOPOTHON KUCIOTHI, (hIIaKOH
3aKpBITh PE3MHOBOM MPOOKOH, (PUKCHUPOBATH METAJUIMYECKUM 3a)KUMOM, HArpeTh Ha KUIAIICH
BOJSIHOU OaHe B TedeHHe 15 MUHYT.

[Ipu ruaponuse xropouazenokcuoa u okcazenama odpasyercs 2-aMUHO-5-XI10pOeH30PEHOH;

MIPH TUAPOIIN3E duazenama - 2-MeTUIaMUHO-5-XJI0pOeH30(heHOH,;

HUmMpaszenama — 2-aMHHO-5-HUTPOOCH30(EHOH;

penazenama — 2-aMIHO-5-0pOM-2,-XJT0pOCH30(EHOH.

[Ipornecc kucnoTHOrO THApOIU3A 1,2-TUTHAPONTPOU3BOAHBIX 1,4-0€H30/1Ma3enHA TIPOTEKAET 10
CIEeAYIOUIEN CXeMe:

DKCTPAKIUS MPOAYKTOB THAPOIM3a. [ mapoim3aT oxaaxaarT, noamenadnBaioT 50% pacTBopoM
HaTpust THapokcuaa (octopoxHo!) mo pH=10-11, cmech oxmaxknaroT, nobaBisioT 10 M
xyopodopma. Coaepxumoe (QuiakoHa BCTPSAXMBAIOT HAa YCTPOWCTBE IEPEMEIINBAIONIEM B
TedyeHue 5 MuHyT, HeHTpudyrupyror 10 munyt npu 3000 06/MHHYT, XJTOPOGOPMHBINA IKCTPAKT
MEePEHOCAT B JEIHUTEIBHYIO BOPOHKY, OTHEISIOT, (QHIBTPYIOT uepe3 OyMakHbId (PHIBTp C
0€3BOJIHBIM HATpUA CYIb(paToM. DKCTparupoBaHue NOBTOPsIOT emeé 1 pas.

XnopohopMHBIE U3BJICUEHUS O0BEAUHSIOT, CIIMBAIOT B BHITAPUTEIbHYIO YamKy (damky [letpn),
BBITIAPUBAIOT TPH KOMHATHOW Temmeparype aocyxa Cyxoil OCTaTOK pacTBOPSIIOT B S M
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xyiopodopMma, nensaT noposHy. [1o 2,5 M1 HCIOAB3YIOT 1S HAEHTU(UKALIMY U KOJIMYECTBEHHOTO
OIIpEIEIICHUSI.

KoJuinuecTBeHHOE OnpeesieHne

KonnaecTBeHHOE omnpe/esieHrne UCCIeAyEeMbIX COSIMHEHUH 1Mo 2-aMUHO-0eH30(heHOHaM
MPOBOAAT OTOMETPUUECKIM METOJIOM B BUJIMMOI 00J1aCTH CIIeKTpa mocie peakiuu bparrona-
Mapamia.

Jli1g pacyeTa KOJIMUECTBEHHOTO CO/IEP KaHUSI MTOJIb3YIOTCS I'PadyPOBOYHBIM IPapUKOM.
IocTpoenune rpagyupoBOYHOro rpaguka

B tpu mepnsie mpobupku Ha 5 mu go6asistoT mo 0,1 mur (100 MKr) craHmapTHOTO pacTtBopa
aHanm3upyemoro Bemecta (1 mr/mi) u o 3 M1 2 H pacTBOpa XJIOPUCTOBOJOPOTHON KHCIOTHIL.
I'uaponu3 mpoBOJAT Ha TIIMIIEPUHOBOW OaHE B KOJOE ¢ 0OpaTHBIM XOJIOJWIBHUKOM Tpu 125-
1300C B Teyenne 30 MUHYT WK HA KUMSIICH BoAsHON Oane B TeueHue | daca. [lo okoHyanun
THAPONIU3a XOJNOAUIBbHUKU MPOMBIBAIOT 1 M 2 H. pacTBOpa XJIOPUCTOBOJIOPOJHON KHCIOTHI.
[Tocne oxnaxneHuss o0bEM THAPOIM3ATAa JOBOIAT 2 H PacTBOPOM XJIOPUCTOBOJOPOIHOM
KHUCJIOTHI 10 5 MII.

Jlanee mjis KaXI0TO THUAPOIM3aTa TMOCTYIAIOT CICAYIOIMMM 00pa3oM: B MEpPHBIE MHPOOUPKHU
nepenocat o 0,1, 0,25, 0,5, 1,0 mn cranmapTHOoro pactsopa (2, 5, 10, 20 MKr BemiecTBa),
JOBOJAT 00BeM JI0 3 MJI 2 H pacTBOPOM XJIOPHCTOBOJOPOIHON KHCIOTBI, TIPOBOMISAT PEAKIIHIO
Bbparrona-Mapmanna: go6asmsiror 1 mn 0,1% pacTBopa HaTpus a30TUCTOKHCIIOTO, a depe3 5
MuHyT — 0,5 Mt 1% pactBopa ammonust cynbpamara. [lomydeHHBII pacTBOp BCTPAXUBAIOT 0
MOJIHOTO YJAJeHUs MYy3bIpbKOB raza, mocie uero mobasisior 1 mun 0,1% pactBopa N-a—
HaQ T TUICHIMAMUHAXI0OpHAa. ONTHYECKYI0 IUIOTHOCTh HM3MEPSIOT 4epe3 15 MuHyT Ha
(OTOANEKTPOKOIOPUMETPE B KIOBETaX ¢ TONMIMHOMN ci1os 10 MM, cBeTOGUIBTp 3€NIeHBIH, pacTBOp
CpPaBHEHHUS — CMECh PEaKTUBOB JIJIsl peakinu bpaTTrona-Mapmaia (qBOHHONH 00BeM).
[TonydeHHble MaHHBIE MCTIOIB3YIOT JJIS MOCTPOEHUS TPalyHpPOBOYHOTO rpaduka 3aBUCHMOCTH
ONTUYECKOM MIIOTHOCTH OT KOHIEHTPAIIMHU BEIIECTBA.

Jlis  KONMMYeCTBEHHOTO oOmpeselneHus OeH30()eHOHa, BBIACIEHHOTO U3 OHOIOTHYECKOTO
Marepuaia, 2,5 MJI UCCIeAyeMOro pacTBOpa BBIMAPUBAIOT IOCYXa, CyXOW OCTATOK PAaCTBOPSIIOT B
5 M1 2 H pacTBOpa XJIOPUCTOBOJIOPOJHON KUCIOTHI, IPOBOJAT peakiuto bparrona-Mapmanna u
dboTomeTpupytoT. KoHIIEHTpalMi0 aHATU3UPYEMBIX BEIIECTB OMPEACIIAIOT M0 IPAyUPOBOUYHOMY
rpaduky.

[To 3HayeHHWsIM ONTHYECKOW TMJIOTHOCTH HAaxXOIAT cojaep)kaHue BemecTBa B mpobe (Cx).
Komnnuectso BemectBa B 100 r oprana pacCuyuThIBAIOT 10 popMyIie:

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

X — xomnuectBo Bemectsa B 100 r oObekTa,

Cx — cozmeprkaHue BellecTsa B npooe,

5 - 00BbEM U3BIICUEHUSI.

HNpenTnduranus no HATHBHBIM BelleCTBAM

HccnenoBanue mpou3BoaHBIX 1,4-0eH30/Ma3enrHa 10 HAaTUBHBIM BEIIECTBaM sBIsieTcs Oojee
CIIOKHBIM W TPOBOJUTCS B TOM CJIy4yae, €CIU B PE3yJNbTaTe HCCIEIOBAHMS IO MPOIYKTAM
TUAPOJIN3a NIOJIYYEH IOJIOKUTEIIbHBIN Pe3yJIbTar.

W3onupoBanue U ouuctka. [[is M30IMpOBaHUS HATHUBHBIX COEIMHEHUN M3 OUOJIOrMYECKUX
00BEKTOB HCMOJIB3YIOT MOIUGPHUIMPOBAHHBI MeTon BacuibeBoit (B KauecTBe SKCTpareHTa
WCTIONB3YIOT  TOAKUCICHHYI)  XJIOPUCTOBOAOPOJHOW  KHCIOTOM  BOAY).  ODKCTPAKIHIO
MPOU3BOJHBIX 1,4-0eH30/1Ma3enuHa IPOBOJIAT OPraHUYECKHM PACTBOPUTENIEM U3 KHUCION Cpelibl
npu pH=2 (T.K. psia 3TUX COeTUHEHUI ABISETCS OUEHb CIa0bIMU OCHOBAHUSMU) U U3 IIETOYHOM
cpens! npu pH=9-10.
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Wnentudukanus. J{ns oOHapyXeHus pernapaTroB MPOU3BOAHbIX 1,4-0eH30/1a3enrHa MPOBOASAT
uccienoBanue 3ar0atoB MetogoM TCX B OOIMX M YacTHBIX CHCTEMax pacTBOpUTENEH, IpU
3TOM BO3MOXKHO Pa3J/ieJICHHEe HATUBHBIX BEIIECTB U UX MEeTa0oIuTOB (Tabm. 1).

Tadanua 1 3navenne Rf HekoTOpbIX Mpou3BoaHBIX 1,4-6eH301Ha3eNUHA B 00IINX 1
YaCTHBIX CHCTeMAaX PacTBOPHUTEJIeH

BeurectBo Ofmue cucTeMbl YacTHbIE CHCTEMBI

Xnopodopm: | Otunauerar | Xmopodopm: | DTuiarerar: Meranoun

aneToH (8:2) METaHOJI METaHO:

(9:1) 25% pacTBop
ammuaka (17:2:1)

XJ103enusn 0,62 0,00 0,5 0,1 0,51
Juazenam 0,75 0,23 0,73 0,58 0,77
Hurpazenam | 0,72 0,00 0,53 0,35 0,6

JleTeKTUpOBaHUE BELIECTB HA XpOMATOIpaMMe IPOBOIST:

- 10 OKpacke MATEeH ¢ peakTuBoM Jlparenop¢a (HaTUBHBIE BELIECTBA U META0OIUTHI OCHOBHOT'O
XapakrTepa),

- [0 peakuuu oOpa3zoBaHMs a3zoKpacuTess (OeH30(E€HOHBI, UMEIOILIEe CBOOOIHYIO HNEPBUYHYIO
apoOMaTHYECKYIO0 aMUHOTPYIIILY).

Peakuuio oOpa3oBaHMs a30KpacuTelss MPOBOJAT Ha XpoMarorpamme cpasy (0OHapyKMBarOTCs
IPOAYKThl MeTabonu3Ma — OeH30()eHOHBI) M TOCIE IPOBEAEHUS KUCIOTHOTO THAPOJIU3A
HENOCPEACTBEHHO Ha IJIACTUHKE:!

Ha CTApTOBYIO JIMHUIO CTEKJISHHOW IUIACTHMHKHU C 3aKPEIJICHHBIM CJIOEM CHJIMKarejs HaHOCST
UCCIIETyeMbIl pacTBOp M CTaHJApTHbIE PACTBOPHl METYMKOB B BHJIE TOYEK, OIPBICKUBAIOT
KOHIIEHTPUPOBAHHON XJIOPUCTOBOJIOPOJIHONW KHCIOTOW, HAKPHIBAIOT IUIACTHHKY IPEIMETHBIM
CTCKJIOM, TTOMeTIaroT e¢ B cymmibHbIA mkad Ha 30 MmunyT pu 1200C, BEIHUMAIOT, OXJIAKIAOT,
MIOMENIAIOT B CHCTEMY PAacTBOpHUTENEH OeH30J1 (HaTHBHBIE BELIECTBA M MPOAYKThI MeTaboau3Ma
MPU ATOM TUIPOIU3YIOTCS 10 aMuHOoOeH30(eHoHoB). [locne mpobera dhpoHTa pacTBOpUTENEH
IUTACTUHKY BBICYIIMBAIOT [JO TIOJIHOTO YAAJEeHHs 3araxa pacTBOpUTENEH, MpOSBIAIOT 2 H
pacTBOpOM  XJIOPUCTOBOJOpOaHOM Kkucaotel, 0,1% pacTBOpoM HaTpus a30THUCTOKUCIIOIO,
pactBopoM -HadTona B 10% pactBope HaTpus ruapokcuia. IlstHa 6eH30)eHOHOB MPOSBISAIOTCA
B BUJIC OPAaH)KEBBIX TISITEH.

3axitoueHne 00 OOHapyXEHUM TPOU3BOAHBIX 1,4-0eH307Ma3enuHa AT MOCIe CPaBHEHUS
3HaueHul Rf nccnenyempix BelecTB U CTaHIaPTHBIX.

ITocne smroMpoBaHuUs BEILECTB MPOBOAAT HccienoBaHue B Y®P-obmactu crektpa. B cmekrpax
HAaTUBHBIX COEIMHEHUN NMPOU3BOJIHBIX 1,4-0eH30/11Ma3enHa UMEIOTCSI TPU MOJIO0CHI OTJIOUICHHUS:
200-215 ©M, 220-240 uM (0OycnOBIEHBI HAJIMYMEM B CTPYKType BEIIECTB (HEHMIBHBIX
pamukainos), 290-330 HM (TOTJIONIEHWE a30METHHOBOH TPYIIIBI). XapakTep CIEKTPOB
MOTJIOIIEHUST MOXKET MEHSAThCSI B 3aBUCUMOCTM OT 3HaueHuss pH cpeasl B CBA3M €
MIPOTOHUPOBAHUEM U JIEIPOTOHUPOBAHHEM AaTOMOB a30Ta, BXOMAAIIUX B IIEMb COMPSIKEHHS, a
TaKXXe 3a CUET JJAKTUM-JIAaKTaMHOI TayTOMEpHH.

Jns wuccnenoBanus u3BjiedYeHUM pexkoMmeHayroTcs wmetonbl [OKX, BIXKX, mno3Bosmsronme
5G(GEKTUBHO pa3leiauTh HATHBHBIC BEIIECTBA M METaOOJUTHI, COYETaTh BO3MOXHOCTH
MIPOBEJICHUS] KAYECTBEHHOI'O ¥ KOJIMYECTBEHHOI'O aHalln3a B OJIHOM mpooe.

JU1sl KOJIMYECTBEHHOTO OIpeJieNIeHus] TPOU3BOIHBIX 1,4-0eH30Ma3enHa MOKHO HCIIOJIb30BaTh
METO/JIbI crieKTpoMeTpuH B Y D-061acTu criekTpa (10 coOCTBEHHOMY HOTJIONICHHIO) U B BUIUMOI
obacTH criekTpa (1Mo peakuu 00pa3oBaHus a30KPACUTEI).

Ilposecmu  udenmugpuxayuro u  KoauuecmeeHHoe  onpeoeieHue
benzoouaszenuna, 3amecmu pe3yibmamvl 6 pabouylo  mempaov,
OOHAPYAHCEHUU U COOEPHCAHUU BEUJECBA 8 UCCTIeOVeMOM 00beKme

npouzeoonozo  1,4-
coenamsv 661600 00
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JlabopaTopnas padora 11
XUMHMKO-TOKCUKOJIOT MUECKHAN AHAJIN3 HA T'PYIIITY BEIIECTB,
W30JIUPYEMBIX SKCTPAKIIUENA. XJIOPOPTAHUYECKHUE ITECTUIIA/IbI
CrpykTypa 3aHATHA
1. BxonHoii TecT.
2. JJaboparopHas paboTa « XMMHUKO-TOKCUKOJIOIMYECKUH aHAJIN3 Ha HAJIMYUE XJIOPOPraHUUECKUX
nectuuuioB (XOI)».
3. MToroBsiii TecT.
ean 3anaTusi:
- U3Y4YUTh HOMEHKJIATYpPY, PU3UKO-XUMUYECKHE CBOMCTBA, METO/Ibl U30JIMPOBAHMS, OCOOEHHOCTH
XMMHUKO-TOKCUKOJIOTMUECKOT0 aHanu3a npu otpasieHusx XOI1;
- HAY4YUTbhCS IPOBOJAUTH MTPOOONIOATOTOBKY, HAECHTU(UKALIMIO U KOJIMYECTBEHHOE OIIPEICIIEHNE
XOII B nosy4eHHBIX U3BJICUYECHHUSAX.
Bonpocs! 1J1s1 caMONIOATOTOBKH
1. Ilo xakoMy MPUHIUITY KJIACCU(DUIUPYIOTCS SJOXUMHKATHI B TOKCUKOJIOTUYECKON XHUMUU?
2. KakoBO TOKCHKOJIOTHYECKOE 3HAUCHHE STOXUMHUKATOB?
3. Kakue nmecTuuisl OTHOCATCS K XJIOpOpraHndeckuM? MexaHnu3M TOKCHYECKOTO JeHCTBUS
XOII na npumepe J/T.
4. OcoOEHHOCTH MHTOKCUKAIIMH XJIOPOPraHMYECKUMH niecTuiinaamu. [lpuBectr MeToauky
MPOBEACHUS XMMHUKO-TOKCUKOJIOTUYECKOT0 aHanu3a Ha Hanuuue XOI1.
5. UTO NOJ0KEHO B OCHOBY UJCHTU(UKALMY reKkcaxiaopana? Hanumure XuMusm peakium.
6. KakoB npuHLIMI MeTO/1a KOJIMYECTBEHHOTO OIpeieNICHHsI FekcaxiopaHa?
7. [IpousBoHbIe OMNMpUANIIA - TApaKBaT, AMKBaT. [[puMeHeHne, CMHMIITOMBI IPU OTPABJICHUU.
8. HutpocoennHeHusl, BO3MOXKHBIE peakiui OMOTpaHC(HOpMAaLIUH.
9. IMupetrpounsl. Ilpumenenune, orauuue naHHo# rpynmnsl coequHenuit ot @OIT, XOI1.
10. D¢ups! kapbamMrHOBOM KMCIO0TEL. OCHOBHBIE TPEJCTABUTENHN, OMOTpaHCHopMalys.

JlaGoparopHast pabora XuMUKO-TOKCUKOJIOTHYECKHI aHaIN3 Ha HATMYKME XJIOPOPraHUUEeCKUX
nectuiuaos (XOIT)

[IpoBenenue yueOHOro XMMHUKO-TOKCUKOJIOTHUECKOT 0 UCCIE0BaHUs Ha HATUYUe
XJIOPOPraHUYECKUX COCTUHEHUM.

Ipunyun memooa.

MeTto ocHOBaH Ha XpoMarTorpapuu XJI0opcoIepKaliiuX NECTULIUI0B B TOHKOM CJI0€ OKUCU
QJIFOMUHUS, CUIIMKArels WK MIacTuHoK «Silufol» B pa3ianuHbIX cucTeMax MmoaABHKHBIX
pacTBopuUTelel ocie SKCTPAKIIUU UX U3 HCCIIeNYEMBIX 00pa3IoOB U OUYHCTKE HKCTPAKTOB.
ITonBMKHBIM paCTBOPUTENIEM CIIYKUT F€KCaH WJIM T'eKCaH B CMECH C alleToHOM. Mecta
JIOKaJIM3alMK [TpernapaToB 0OHAPYKUBAIOT MOCIJIE ONPHICKUBAHUS TUIACTUHOK PacTBOPOM
amMMHakara cepeOpa ¢ nociegyoummM Y ®-o01ydeHreM Uil 1ociie 00IydeHHs
yIbTparuoIETOBBIM CBETOM IMIACTUHOK «Criydom», cogepxKaiinux o-TOJUINH.

Oxempaxkyus u oyucmra IKCmpaxkma.

N3menpuennyto mpoOy 20 r 3anuBaroT 30 M1 alieToHa B KOJI0€ ¢ MPUTEPTON IPOOKOA.
BerpsxuBator 2—3 MuH, npubasiisitor 20 M TMCTUIUIMPOBAHHON BOJIBI M OXJIAKIAIOT HA JIBIY
10 MMH. DKCTPaKT CIMBAIOT U QUIBTPYIOT XOJIOIHBIM, 3KCTPAKIIHIO MOBTOPSIOT. 13
00BEIMHEHHBIX BOIHO-alIETOHOBBIX KCTPAKTOB OTIOHSIOT all€TOH, a U3 BOJHOTO OCTaTKa
HKCTPArupyroT mpenapaTsl rekcaHoM Tpems nopuusiMu o 10 min B Teuenue 10 mun. ['ekcanoBbie
AKCTPAKThl OUNIIAIOT CEPHOM KHCIIOTOM, HACHIIIEHHON 0€3BOJHBIM CEPHOKHUCIIBIM HATPUEM.
OTroHsSI0T pacTBOPHUTENH 10 HEOOIBIIOT0 00beMa (2-5 MJT) U HAaHOCAT Ha TUIACTUHKY. Eciu
OYMCTKA HEMOJIHAs (TI0CIe UCTIApEHUs PACTBOPUTENIS Ha KOJIOe ocTaeTcs Oemblil HaleT), SKCTPAKT
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UCHapSIIOT I0CYXa, OCTATOK CMBIBAIOT XOJOJHBIM alleTOHOM 3 pa3a nopuusamu mo 0,2 mit u cpazy
HAHOCAT Ha IUIACTUHKY.

Xpomamoepaguposanue.

Ha xpomarorpadudeckyro miacTUHKY Ha pacCTOSIHUM 1,5 CM OT e€ Kpas HINpULEeM WIn
MUTETKON HAHOCAT UCCIeyeMyIo Mpo0y B OJIHY TOUKY TaK, YTOOBI AUAMETP TISITHA HE
npeBbiman 1 cM. OcTaTok SKCTpakTa B KOJIOOUKE CMBIBAIOT TpeMs nopiusamu (1o 0,2 mi)
JM3TUIIOBOTO A(Hpa, KOTOPBIE HAHOCAT B IIGHTp nepBoro msitHa. Crpasa u ciieBa oT IpoObl Ha
pPacCTOSAHUU 2 CM HAHOCAT CTaHIApPTHBIE pacTBOPHI, coaepxkaniue 10, S u 1 MKr uccienyembix
IpenapaToB (WIK JpyTrue KOJIUYECTBa, OJIM3KUE K ONPEAEIISIEMbIM KOHLIEHTPALMSIM [IPENapaToB).
[1nacTUHKYM ¢ HaHECEHHBIMU PACTBOPAMHU MOMEIIAIOT B KaMepy Ul XpomaTorpadupoBaHus, Ha
JTHO KOTOpOi#i 3a 30 MHH. 10 Hayaja XpoMarorpa(pupoBaHus HAJTMBAIOT MO IBUYKHBIH
pactBopuTelnb. [Ipu ncnons3oBanuu miactTuHok «Crity o MOABHKHBIN pacTBopuTes— 1%
pacTBop aleToHa B rekcane. Kpail miacTUHKU C HAHECEHHBIMU PACTBOPAMM MOXKET OBITh
MOTPY>KEH B MOJBUKHBINA pacTBOpUTENH HE OoJiee ueM Ha 0,5 cM.

[Tocre Toro Kak GPOHT pacTBOPUTEINS MOAHUMETCS Ha 10 cM, TUTACTUHKY BRIHUMAIOT U3 KaMepPhl
Y OCTaBISIOT HA HECKOJIBKO MUHYT JJIsi UCLIApEHUs pacTBoOpUTens. Jlajee miIacTHHKY OpOIIaloT
MPOSIBJISIFOIIMM PEAKTHBOM U TOABEPTalOT JACHCTBHIO YIbTpadroieToBoro ceera B teueHue 10—
15 mun (namma [1PK--4). [Tnactunku cneayeT pacnonarats Ha paccTossHuH 20 CM OT UCTOYHUKA
CBeTa.

IIpu HAAMYUM XJIOPOPraHNYeCKUX MeCTULHA0B HA IJIACTUHKE MOSABJISIOTCS NATHA Cepo-
YEepHOIo IBeTA.

Obpabomxa pe3yibmamos aHau3a

KonnuecTBeHHOE onpeiesieHne OCyIIECTBISIOT CPABHEHUEM IIJIOLIAIeH NATEH NPOObI U
CTaHJIaPTHBIX PAcTBOPOB. MeX Iy KOJIMYECTBOM IMpenapara B mpobde, He npeBbimaoimmm 20 MKT,
U IUIONIAJIBIO €r0 MSATHA CYIIECTBYET MpsiMasi IpONopLUOHalbHas 3aBUCUMOCTb [Ipu Oonbiiom
COJIep>KaHuU Tperapara cielyeT UCIOIb30BaTh MPOMOPLIHUOHAIBHYIO YaCTh UCCIIEYEMOTO
IKCTPAKTA.

Konnuecto npenapata B npo6e (X, MI/KT UM MI/JT) BEIYUCISIIOT 110 hopMyJIe:

, TIIe

Al—conepxaHue npenapaTa B CTaHAAPTHOM pacTBOpE, (MKT);

S1— muromaap NATHA CTAaHAAPTHOTO pacTBopa, (MM2);

S2 - iomaae nATHA MPOOBL, (MM2);

P — macca uim 06beM ucciieryemMoit mpoosl, (T WIId MII).

JlabopaTopnasi pa6ora 12
XUMHUKO-TOKCHKOJOTHYECKHI AHAJIN3 BEIIIECTB, U30JIMPYEMBbIX
3KCTPAKIIUEN. ®POCHPOPOPIAHUYECKHUE NMECTHUIINIbI
Crpykrypa 3aHATHA
1. BxoaHoii Tecr.

2. JlaboparopHas padota «Onpe/eieHne akTHBHOCTH XOJUHACTEPa3bly. « XUMUKO-
TOKCHKOJIOTHYECKUH aHaM3 Ha Hanudue pochopopranmyeckux necturuaoB (POIT)y.

3. Urorossrii TecT.

eau 3ansiTUS

- H3yYUTh HOMEHKJIATYpy, (PH3UKO-XUMHUICCKUE CBOWCTBA, METOBI M30JIMPOBAHUS, OCOOCHHOCTH
XUMHKO-TOKCHKOJIOTHYECKOTO aHAIM3a MpU OTpaBiIeHUsIX (HochOopopraHMIECKUMU MEeCTUITIIaMU
(@OI);

- POBECTH OTpeIelICHNE aKTUBHOCTH XOJIMHACTEPA3hl B 00pa3iie KPOBH;

- HAY4YHUTbHCSI MPOBOJUTH UACHTU(PHUKALUIO U KoJndecTBeHHoe orpeneneHre @Ol B momydeHHbIX
JKCTpaKTaXx.

dopma A Crpanuua 37 u3 79



MHUHHCTEpPCTBO HAYKH U BBICIIEro 00pa3oBanus PO

o o Dopma
VY IbSAHOBCKUIA rOCY1apCTBEHHBIH YHUBEPCUTET

@ - Paboyast mporpamMMa JTUCIUILIAHBL

Bonpocs! 1J1s1 caMONOATOTOBKH

1. ITo xkakoMy MPUHIUITY KJIACCU(PULIIUPYIOTCS AJOXUMHKATHI B TOKCUKOJIOTUYECKON XUMUU?

2. KakoBO TOKCHKOJIOTHYECKOE 3HAUCHHE ST0XUMHUKATOB?

3. OxapakTepu30BaTh pa3IMYHbIC TPYIIIBI IECTULNIOB 10 UX (PU3MKO-XHUMHUYECKUM CBOMCTBAM
Y TOKCUYHOCTH, Ha3BaTh OCHOBHBIX MPEJICTABUTENEH OTACNbHBIX rpymil: (hochopoprannyeckue,
XJIOPOPraHUYECKUE, PTYThOPTaHUUECKUE COEINHEHMSI, TPOM3BOIHbIE KApOAMUHOBON KUCIIOTHI.
4. Kakue MeTo/1bl BbIICIIEHUS U OYMCTKU MCTIONIB3YIOTCS Ul IEPEUNCIIEHHBIX COSAMHEHUN?

5. Kakue metoibl GU3MKO-XMMHUYECKOI0 aHATIN3a IPUMEHSIOTCS IPU XUMHUKO-
TOKCHKOJIOTHYECKUX UCCIIEI0BAaHUAX BELECTB U3 ITOM TPYIIbI?

6. Hanncath popMyiiel u xumuueckue HazBaHus GpochopopraHMuecKuX COeAUHEHUH -
xyopodoca, meradoca, kapbodoca, quxiodoca.

7. KakuM npeBpalieHusM NoABEpraeTcsi B OpraHu3Me U B OMOJI0rMYECKOM MaTepuase
xsopooc? Hanumute npoaykTel MeTaboau3ma xjuopodoca.

8. Kakue peakiuu ucnonb3yroTcs Uil JOKa3aTeNnbCcTBa XJI10podoca Mpu XUMUKO-
TOKCHKOJIOTHYECKUX UCCIIEI0BaHUAX ?

9. Kakas peakius JIeXHUT B OCHOBE KOJIMUECTBEHHOTO OIpeiesieHus xiopodoca?

10. Cumritomb! oTpaBneHust U Mmexanu3m aerictust @OI Ha opranuzm.

11. Hanumute o0mmume MeTo bl 00Hapyx)eHus (HochopopraHnIecKiX COeTMHEHUN B
OMOJIOTHYECKOM 00BEKTE.

17. Yem 0OBsiCHSIETCS OTHOTHITHOCTD KaPTUHBI OTPaBICHUS (POCHOPOPTaHUICCKUMU
BEIIECTBAMU?

18. YUem o0OBsicHSIOTCS TipenMyIecTBa GochopopraHndecKuX COSTUHEHHUH Mepe;T
XJIOPOPTaHUYECKUMHU SITTOXUMHUKATAMU ?

JIaGoparopHas paboTa «OmnpeneneHne akTUBHOCTH XOJIMHACTEPA3bl». « XUMHUKO-
TOKCHKOJIOTMUYECKHH aHain3 Ha Haimuuue pocopoprannueckux necturuios (GOIT)»

1. Onpenenenne akTUBHOCTH X0JHHACTEpPa3bl (XI) KpoBH

1.1. Xonunascmepasnas npoda ¢ npumernernuem KUCI0MHO-0CHOBHO20 UHOUKAMOPA.

B onny dapdopoByro yamky BHOCAT 1 Karuio UCClieqyeMoro XaopohopMHOTO U3BIICUEHNUS,
BBINAPHUBAIOT JIOCYXa, K CyXOMY OCTATKy J10OaBJISIOT 2-3 Karii BOJbI, 1 KAl HHIAMKaTOPHON
cmecH, yepe3 10 munyt 1 kammo 0,4% pactBopa anerunxoianHa. OKkpacka pacTBopa He
u3MeHsercsa. Bo Bropyro yamky (KOHTpOJIb) BHOCAT | Karuiio HHAMKATOPHON cMecH U 1 Karuio
pacTBopa aneTwixoianHa. Yepe3 HECKOIbKO MUHYT CHHSISI OKpAaCKa CMECH M3MEHSETCS 10
xenToi. I3MeHeHne OKpacKy KUAKOCTH BO BTOPOH yalllke ¥ OTCYTCTBUE U3MEHEHUS OKPACKU B
nepBoi yaike ykasbiBaeT Ha Hanuune POC B uccieryeMoM o0bEKTe.

WuaukaTtopHas cMech: K 5 MJI JIOIIAJUHON CBIBOPOTKHU 100aBUTh 15 Mit Bojsl, 0,5 mit 0,1Momb/n
Hatpus ruapokeuna, 1,25 mi 0,6% pactBopa OpomTumoiioBoro cuuero B 0,1 Moms/1 pacTBope
HaTpUs TUAPOKCHUIA.

1.2. Onpedenenue axmuenocmu XoNUHICMePA3b.

Ha uccnenoBanme 6epyT Tpu IpOOUPKH:

1—1 mu uccnenyemoil KpoBH B pa3BeieHUH 1:8 - ombIT;

2—1 MJ1 TOHOPCKOM KPOBH (C aKTMBHOM XOJIUHACTEPa30if) B pa3BeieHnu 1.8 - KOHTPOJIBbHBIN
OIIBIT;

3—1 MJT AUCTHIUTHPOBAHHOW BOJIBI — (KOHTPOJIb AIlETHIIXOJIHHA).

Bo Bce Tpu npobupku nobasistor no 1,5 M pocdarnoro 6ydepa, 0,5 M TuCTUILTMPOBAHHOK
Boabl 1 1 M 0,4% pacTtBopa anerninxonuna. [IpoOupku moMemaroT B BOIsTHYI0 0aH0 Ha 30 MUH
pu temneparype 37°C.

UYepes 30 MuH npoOHpKU BEIHUMAIOT 100aBIISAIOT B HUX 10 1 M 25% TpUXIIOpYKCYCHOM
KHUCJIOTHI 17151 ocaxaeHus 0enkoB. OrcranBaroT B TedeHue 10 mun. Copepkumoe npoOupKu
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OTGUIBTPOBHIBAIOT. [[7151 manpHEHIero uccienoBanus 6epyT 1 Mi1 moaydeHHOro 6€30€7IKOBOTO
¢unbTpara.

K ¢unbrpary B mpodupkax 1 u 3 100aBIsIOT peaKTUBHI B CIICAYIONIEM HOPSIIKE:

2 MJI ILIETIOYHOTO PacTBOpA COJISTHOKHUCIIOTO THAPOKCHUIaMiHa, | MiT pacTBOpa
XJIOpUCTOBO10pOHOM KucaoThl (1:3) u 1 M 0,37 M pactBopa xsopuza xenesa (I1I) B
XJIOPUCTOBOIOpOAHOM KucioTe. Coaepkumoe mpodupok BeTpsxuBatoT. [Ipu 3Tom B 00enx
poOUpKax MOABISETCA KpacHask OKpacKa pa3IMyHON UHTEHCUBHOCTH.

K ¢unprpary B npobupke 2 nopsaaok g00aBieHUs PeaKTUBOB cleaAyIouuii: 1 mi pacTBopa
XJIOPUCTOBOJIOPOAHOM KUCIOTHI (1:3), 2 MII 111€7I04HOT0 pacTBOpa THIPOKCUIIAMUHA
cosstrokucoro u 1 mit 0,37 M pactopa ximopua kenesa (111) B XopucToBo10po1HOM KHUCIIOTE.
ConepxuMoe TPOOMPKH BCTPSXHUBAIOT, HAOIIOIAIOT KENTOE OKparuBanue. Jl00aBisTh
PEaKTUBBI B MPOOUPKU HEOOXOAMMO OJTHOBPEMEHHO.

(Cpasy nociie 1o0aBiieHHs] peaKTHBOB U3MEPSIOT ONTUYECKYIO TUIOTHOCTH MOJYYSHHBIX
pactBopoB Ha mpudope KDK-2, B kroBeTe ¢ TommuHoM ciost 10 MM, mpu aymHe BoaHbI 540 HM
(3enensbrit cBeTomiIbTp). KOHTpOIH — MUCTUILTUPOBAaHHAS BOJA.

Ha ocHoBaHMM MOJTy4YE€HHBIX TaHHBIX PACCUUTHIBAIOT MPOIEHT YTHETEHHS XOJIUHACTEPa3hl B
HCCIEAYEMON KPOBH:

, Tie K dpunprpary B mpobupkax 1 u 3 100aBISIOT peaKTUBBI B CIEAYIOMIEM HOPSIKE:

X% - IPOLIEHT YTHETEHUS XOJIHMHACTEePa3bl;

D1 - onTuueckas miI0THOCTh pacTBOpa UccaeayeMon KpoBu, conaepxaiieit @OC (¢ yruereHHOU
XOJIMHACTEpa3on - 1 mpobupka);

D2 - ontuueckas mioTHOCTh pacTBOpa JOHOPCKOM KpoBH, He coaepxkaiein POC - 2 mpobupka,
D3 - onTryeckas mIoTHOCTh KOHTPOJIBHOT'O PacTBOpA - 3 MPOOHpKa.

2. Unentupuxanusa ®OC B uccienyeMbiX 00beKTaXx.

2.1 Hzonuposanue @OC.

50 r U3MeTBUYEHHOTO OMOIOTHYECKOTO MaTepralia IMIOMENAI0T B KOHMYECKYIO KOJIOY C IPUTEPTON
poOKoit Ha 250 M1, 3aIMBAIOT TPEXKPATHBIM 00bEMOM CMECH alleTOHa, 3TaHoa, BOALI (2:2:1),
MepeMEIINBAIOT, TOJKUCISIOT 11aBeneBoi kucioToit 10 pH=4,5 no yHuBepcaibHOMY
WHMKATOPY, HACTANBAIOT MPU OMEITUBAHUY 2 Yaca.

Hanocanounyto )KUIKOCTh OTAEIAIOT, GUIBTPYIOT Uepe3 Cyxoi OyMaxHbIl (GUILTP B
¢bapdopoByro HalIKy U BEINApUBAIOT Ha BOASHOM OaHe 10 o0beMa 60 M1, OCTaTOK MEPEHOCHT B
JIEUTENILHYI0 BOPOHKY, 100aBistoT 25 M xsopodopma, 75 mit 25% pacTBopa HaATpHs XJIOpUa,
CMECh BCTPSAXUBAIOT 5 MUHYT. XJIOpOGOPMHBI CI10H OTAENA0T, OCTABIIYIOCS KUIKOCTD ABAYKIbI
sKcTparupyror 15 mi xnopopopma. O6beTMHEHHBIE XTIOPOPOPMHBIE U3BJICUEHUS OUUIIAIOT
aKTUBUPOBAHHBIM yTJIeM, QUIBTPYIOT Yyepe3 OyMakHbIH GuiIbTp B hapPopoByro HalIky,
BBITIAPUBAIOT 10 00BeMa 2 MJI U UCCIEAYIOT.

2.2. I[Ipeosapumenvroe oonapyrcenue @OC memooom TCX.

Ha xpomarorpaduueckyro MIacTUHKY HAHOCST B 3 30HbI HCCIIEAYEMOE U3BICUCHUE U PACTBOPHI
METUYHUKOB: 30Ha | - xsopodoca u auxmnodoca, 30Ha 2 - metadoca, 30Ha 3 - kapbodoca.
[TnacTuHKy XpomaTtorpadupyroT B cuctemMe 6eH30:1 70 mpobera (ponTa pactBoputeins Ha 10 cm.
[lepByto 30HY IIaCTUHKU MPOSBIAIOT 1% pacTBOpoM pezopurHa B 5% pacTBope HaTpus
THJIPOKCUAA: IUXJI0(OoC MposiBiIsieTcs yepe3 1-2 MUHYTHI B BUJIE KPAaCHO-pO30BOro msTHa. [Tocne
MposABIIEHUS AUXJI0(oca MIACTUHKY HarpeBaloT 5 MUH. B cymnibHOM mkady npu 1000C. B
30HE XJIOpodoca MOSABIAETCS MATHO KPACHO-PO30BOT0 11BeTa. BTOPY10 30HY MIaCTUHKU
(meTadoc) mposBISAIOT 5% CIUPTOBBIM PaCTBOPOM HATpPHsI TUIPOKCHUIA M HarpeBaroT 5-10 MuH.
B cyumibHOM 1kady nmpu 100-1100C: HabmoaeTcst IUMOHHO-KENTOE MATHO. TPEThIO 30HY
macTuHkH (kapOoodoc) npossistor 0,5% pacTBopom naymaaus xiaopuaa B 1% pacteope
XJIOPUCTOBOIOPOTHOM KUCIIOTHI: HAOTIOJAETCS KENTOE MATHO; UM PACTBOPOM OpOMQPEHOTIOBOTO
CHHET0, COo/IeprKallero cepedpa HUTPAT: HAOJI0IaeTCsl CHPEHEBOE MATHO HAa CUHEM ¢oHe. 3aTeM
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macTuHKy HarpeBaroT npu 600C 20 MuH. nocne oxiaxaeHus npossisroT 10% pactBopom
YKCYCHOU KHCJIOTBHI: HAOJIFOJAeTCs JINJIOBOE IISATHO.

JlaGopaTopnas padora 13
XUMHKO-TOKCUKOJIOT MUECKHWI AHAJIN3 BEIIECTB, N30JIUPYEMBIX
JACTULIANUEN C BOASHBIM ITIAPOM
CrtpykTypa 3aHsTHs
1. BxonHoii TecT.
2. JlaboparopHas paboTa « XUMUKO-TOKCHUKOJIOTUYECKHI1 aHAIN3 BELIECTB, U30JIUPYEMbIX
TUCTUIUISIIIEH C BOJSHBIM ITapOM».
3. Urorossilii TecT.
Ieau 3ansaTus
- U3YYHUTh METOJIbI N30JIMPOBAHMS JICTYUUX 0B U3 PA3IMYHBIX 00BEKTOB HCCIICIOBAHUS;
- MPOBECTH MPOOOIMOATOTOBKY 00BEKTa AJIs AalbHEHIIIEero UCCIET0BaHMS;
- MPOBECTH UACHTU(PHUKAIUIO PA3INYHBIX JETYYHX S10B B MOJTYYSHHBIX JUCTUILISATAX;
- U3yYUTh METO/IbI KOJIMYECTBEHHOTO OIPEIeICHHSI Pa3IMUHBIX JIETYYUX SI0B.
Bonpochl 1151 caMONOATr0TOBKH
1. BemecTBa, BXOSIIME B TPYIIY SIIOBUTHIX U CUIIBHOJCHCTBYIONINX BEUIECTB, U30THPYEMbBIX
TUCTUIUISIIEH C BOJSHBIM ITapOM.
2. TeopeTndeckre OCHOBBI METO/IA IUCTHIUISIIIUN SOBUTHIX BEIIECTB U3 OMOIIOTUIECKUX
00BEKTOB.
3. O0uMit METOI0IOTUIECKUN TIOAXO0/T K UCCIICIOBAHUIO TUCTUILISITOB.
4. I'pynIioBbie ¥ YaCTHBIE PEAKIIMHA OOHAPYKEHUS «JIETYyUUX SIOBY.
5. CriocoObI N30 IMPOBaHUS, OOHAPYKEHUS U KOJTMYECTBEHHOTO ONPECIICHHS COSTUHEHUN
CUHMJIbHOM KHCIO0ThL. bruotpanchopmanus. Knuundeckue popmbl OTpaBiIeHHs COSAMHEHUSIMU
CUHHWJIBHOM KHCJIOTHI.
6. OcCOOEHHOCTH M30TMPOBAHUS STHIICHTIIMKOJIS, JUXJIOPITAHA U3 OMOIOTUYECKOTO MaTepHaa.
7. AnxuiragoreHu bl (XJa10podopM, XJIopalnruapar, YeThIpeXXI0pUCThIi yriepos; 1,2-
muxiiopaTan). OOHapyKeHHe M KOIMYeCTBEHHOE onpeesieHne. TOKCHKOIOTHUECKOe 3HaueHUE U
MeTabonmu3M. Peaknnu, mo3BosISONIMe OTIAMIUTD UX JPYT OT ApYTa.
8. Crioco0b1 m30MpoBaHus 1 O0HApy)eHHs (hopMabaeruaa 1 anieroHa. KonmuecTBeHHOE
ornpejeneHue. TOKCUKOIOTHYecKOe 3HaUeHHE U META00IH3M.
9. OnHoaromHbIe (HeHOITBI M MX MMPOU3BOAHBIE (PeHo, Kpe3obl). OOHapyKeHHe U
KOJIMYECTBEHHOE Ompe/enieHne. TOKCHKOIOTHYeCKoe 3HAYCHHE U METa00TH3M.
10. Crioco6s! M30aMpOBaHUS KAPOOHOBBIX KUCIIOT (YKCycHas kuciora). CBoicTBa, TOKCHUHOCTb.
N3onupoBanue, oOHapy>KeHHE U KOJTUYECTBEHHOE onpesieseHne. TOKCUKOKMHETHKA.

JlaGoparopHasi paboTa « XMUMHUKO-TOKCHUKOJIOTHYECKHUI aHaI13 BEILIECTB, N30JIUPYEMbIX
JTUCTHIIISIIIUEH ¢ BOASHBIM ITapOM»

1. M301upoBaHue «I1eTY4YHX 5/10B» MeperoHKoi (IMCTUIIsInMeii) ¢ BOASIHBIM IapoM:
HaBecky uamenbueHHOro OHonornyeckoro Marepuana (20 r) cMemmBaoT ¢ JUCTHIUTMPOBAHHON
BOJIOM, nojkuciaeHHon 10% pacTBopoM miaBeneBoil KucioTs! 10 pH=2 no yHuBepcaaibHOMY
MH/IMKATOPY, A0 KAIIUIE00pa3HOi KOHCUCTEHIIMH, ToMematoT B kos10y Ha 300-500 mi. Konby
3aKpEIJISIOT Ha IITaTHUBE, IOMEIIAIOT B HArPETYI0 BOJSHYIO OaHIO M 3aKPbIBAIOT IPOOKOIL Tak,
YTOOBI KOHEI] TapOOTBOIAIIECH TPYOKH T0XOAMI MOYTH A0 JTHA KOIOBL. [TapooTBoasiyto TpyOKy
MIPUCOEANHSIOT K XOJIOAMIbHUKY. Bony B mapooOpa3oBaresne npeaBapuTeNIbHO HarpeBaroT 10
KUIIEHUS, TPUCOCTUHSIIOT €ro K KoJjibe, MpoJI0JKaloT Harpesanue (puc. 1).
JIMCTHIUIAIIIO IPOBOJIAT MeJICHHO. JIucTrimisaT cobuparot B 2 mpuemnanka: 1 — ¢ 3 mi 1%
pacTBopa HaTpus TUAPOKCHAA (0 S MiT); 2 — B UUCTYIO CYXYIO KOJIOYy — B 00beme 30 mut.
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Puc. 1. Annapat /Ui NeperoHKy sJI0BUTHIX BELIECTB C BOASHBIM [IApOM.

2. O0HapysKeHHe «IeTYyYHX 110B» B JMCTH/LIATAX:

1. CUHWILHAS KMCJI0TA U € COeTUHEHH ST

HaxoauTtcst B nepBoii mopuuu B BUJIE COJIU - HATPUS LIUAHKA.

1.1. Peakuusi o0pa3oBaHusi 0epJIMHCKOM JIa3ypu:

K 1 M uccnemyemoro auctmnsita npubdasisitor 1-3 kamu Haceimensoro (40%) pactsopa
xenesa (1) cynbdara. Cmech pacTBOPOB B30ANTHIBAIOT, HATPEBAIOT HA MJIAMEHU CIIMPTOBKH
MOYTH JI0 KATICHHSI, OXJIAXKIAIOT M OCTOPOKHO IO KAIJISIM MOAKHUCISIOT 1Mo Jakmycy 10%
PacTBOPOM XJIOPUCTOBOIOPOIHOM KHUCIOTHL. OOpa3oBaHUe CHHETO (MHOTI' 1A 3€JIEHOBATO-
rojy0oro) oKpamuBaHus UM O0Ca/IKa YKa3bIBAE€T HA HAJIMYKE B pACTBOPE CUHMIIBHOMN KUCIIOTHI.
Peszynomam oyenusaemcs uepes 48 uacos.

[Mpenen o6Hapyxerust 30 MKT B | MJT qUCTHILIATA.

Peaxnus crierdryuHa, UIMEET MOJIOKUTENbHOE CYIe0HO-XUMUYECKOE 3HaUEHHE.

2. 'asioreHONpoM3BOAHbIE YIJIEBOAOPO/I0B (XJ0po¢opM, HeThIPeXXJIOPUCTHIN YIJIepoa,
XJI0PaJTruApaT, AUXJI0PITAH)

2.1. Xnopodopm (tpuxnopmeran), CHCI3

KauecTBeHHOe 00Hapy:KeHuUe

2.1.1. OTmenyieHne OPraHMYecKd CBSI3AHHOT0 XJIOpa

ITpu HarpeBanuu x10podopma co CIUPTOBBIM PACTBOPOM ILETOUH MPOUCXOUT OTIIEIIEHNE
aTOMOB XJIOpa, KOTOPBII MOXHO OOHApY>KUTh MPU OMOIIM PEaKIUU C HUTPATOM cepedpa:
Peaknus HecnerduuHa, SBiIsIeTCs 0OIIEH IS BCeX XJIOPIPOU3BOIHBIX.

2.1.2. Peakiusi 00pa3oBaHusi M30HUTPHUJIA (BBINMOJIHSITH TOJbKO B BHITSIZKHOM mKadgy!).
[Ipu HarpeBaHuU rajgoreHONpPOU3BOAHBIX C IEPBUYHBIM AMUHOM U ILEI0YbI0 00pa3yeTcs
M30HUTPUI (KapOUIIaMKH), UMEIOIINI XapaKTepPHbII HENPUATHBIN 3amax.

K 1 M uccnemyemoro pactBopa go6asisitoT 10 xamens 10% cmupToBOTro pacTBOpa HaTpUs
THJIPOKCHIA, IPOBEPEHHOT0 HA OTCYTCTBUE MOHA XJIOpa, M 1 Kariro BOAHOTO pacTBOpa aHUJIMHA.
[IpoGupky ¢ pactBopom HarpeBatoT 1 - 2 muH. [losiBneHre HEMPUATHOTO 3araxa U30HUTPHIIA
yKa3bIBaeT Ha HAIMYKE XJI0podhopMa, XJIOpaIrHapara, YeTbIpeXXJIOpUCTOro yrieposa,
dbopmanpierua, a Takxke Opomodopma u ogodopma.

Huxnopsman ne daem 3mou peakyuu.

J171st pa3ioKeHust H30HUTPHUIIA COIEPIKUMOE TIPOOUPKH HeMeIeHHO KurATAT ¢ 10% pactBopom
CEpHOIl KUCJIOTHI 10 YHUUTOKEHUS HEMPUATHOTO 3amaxa.

[penen obHapyxenus: xaopodopma - 0,01 mr, xaopanruapata - 0,01 Mr, 4eTBIPEXXIOPUCTOTO
yraepoaa - 2,3 Mr B 1 M1 quctuisTa.

2.1.3. Peaknus ®yaxuBapa.
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XnopodopM u psa APYTHX IMOTUTATOUIHBIX COSTUHEHUHN MPU B3aUMOICHCTBUU C MUPUANHOM B
MIPUCYTCTBUH ILI€JI0YM U HarpeBaHUU 00pa3yroT MOJIMMETUHOBBINA KpacuTelnb. B pesynbprate
peaKiy NTUpUANHA C XJIOpoPOpMOM BHaUaje 00pa3yeTcst CONb MUPUIHHUSA:

K 2 — 3 mu uccneayemoro pactBopa mpuOaBIIsiOT 2 MJT CBEKENIEPETHAHHOTO MUPUIMHA U 2 MJT
10% pactBopa HaTpus ruapokcuaa. CMech HarpeBarOT HA BOASHOW OaHe B TeYCHHE 2-3 MUHYT.
[Tpu Hanuuuu xjaopodopma, XJopanryapaTa, YeTbIPpeXXJIOPUCTOTO YIiepoa, UXIOPITaHA U JIP.
B HCCIIEIyeMOM PacTBOPE MOSBIISETCS KENTast OKpacKa.

Peaxnusa HecnienuduyHa, € Jat0T XJIOPAITHIIPAT, YeThIPEXXJIOPUCTHINA YITIEPOI, AUXIJIOPITaH,
TPUXJIOPYKCYCHAs KHCIIOTa, TPUXJIOPITUIICH U AP.

2.1.4. Peakuus ¢ pe3opuUuHOM

[Ipu HarpeBanuu xnopodopma ¢ pe30PILHUHOM B IPUCYTCTBUH IICTOUYH HAOII0AaeTCs
OKpaIlIMBaHUE PACTBOPA B PO30OBBII HJIM MAIIMHOBO-KPACHBIH 1IBET.

K 1 M uccnemyemoro pactBopa g06asisitoT 1 mi 1% pactBopa (CBEXKEIPUTOTOBICHHOTO)
pe3opuuna B 10% pactBope HaTpus ruapokcuaa. [Ipu HarpeBanuu npoOUpPKH Ha KUIISIIEH
BOJsTHOU OaHe B TeueHue 5-10 MUH NOSBIIIETCS pO30Basi MUK MAJIMHOBAsl OKpacka. [lapamiensHo
MIPOBOAST KOHTPOJIBHBIN OTIBIT.

Peaknus necniermmduuna. E¢ qaroT Takke XJIOpaNTHAPaT, YeTHIPEXXIOPUCTHINA yTIIepO,
(dbopmanpIeTua U qpyrue BemecTa, 00pa3yromue Mpy MEeI0YHOM THAPOIH3E ATbIeTUIbI.

He oaem smoti peaxyuu ouxiopsmat.

[Ipenen obHapyxenus: xmopodopma - 0,3 mr, xsopanruapara - 0,25 Mr, 4eTBIPEXXIOPUCTOTO
yraepoaa - 4,5 mr, popmansaeruaa - 0,03 mr.

2.1.5. Peakuus c peaktusom PesinHra

[Tpu B3aumoeiicTBuu XJI0podopma co MEN0UbI0 00pa3yeTcst COJIb MyPaBbHHOMN KHCIIOTHI.
PeaxtuB ®enunra, copepkaniiii BHyTpuKoMIuiekcHoe coenquaenne K2Na2[Cu(C4H306)2],
KOTOpoe 0Opasyetcs npu B3aumoaeicTBuu noHos menu (II) ¢ cerneroBot conbto, mpu
HarpeBaHUU OKHCISET MypPaBbUHYIO KUCIIOTY U €€ coli. B pe3ynbpTaTe BbINagaeT KpacHbIN
ocanok menu (I) oxcuna.

1,5-2 M uccnenyemoro pactBopa cMmemuBarot ¢ 2 it 10% pactBopa HaTpusi THAPOKCHAA U 5
KarusivMu peaktuBa ®enmara. CMech OCTOpOKHO HarpesatoT. [Ipu Hanmmyanm xmopodopma
BBITIA/IA€T JKENTHIA 0CaIOK MEIM 3aKUCH TUAPATA, MEPEXOASIINN B KPACHBIA 0CaIOK MeIN
3aKHCH.

Peaxmms HecnenmpuyaHa, €€ Tal0T TaKKe XJIOPAITHIPAT, (OpPMabIETH I, YKCYCHBIH allbACTH]I,
TJII0KO03a U JIp.

[Ipenen obHapysxeHus: xiopodopMa — 3 MT, XJIopanruapara — 2 Mr. YeTbIpeXXJTOPUCTHIN
YTIIEpOJT ¥ TUXJIOPITAH HE TAIOT 3TOM PEaKIlvH.

3. Inxjop3Tan

KauyecTBenHOe 00HaApY:KeHHE

3.1. Peaknus oTuIeNJIEeHUsI ATOMOB XJI0OpA.

[Ipu HarpeBaHUM TUXIIOPAITAHA CO MIETOYBIO OTHIETUIAIOTCS aTOMBI XJIOpa, KOTOPBIE MOYKHO
OOHAPYX UTH MPHU TIOMOIIU PEAKIIUHN C HUTpPATOM cepedpa. OIHAKO OTIIEIUICHHE aTOMOB XJIopa
OT MOJICKYJI 1,2-}II/IXJ'I0p3TaHa IIpHU Harp€BaHuu ¢ BOAHBIM paCcTBOPOM HICIIOYH IIPOUCXOAUT
TpyZHEe, 4eM OT MOJIEKYI XJIopodopMa, XIopalruapaTa. 3HAUUTEIHHO JIeT4e OTIISIUISIFOTCS
aTOMBI XJIOpa P HarpeBaHWHU AUXJIOPITaHa C PACTBOPOM IIENIOUN HIIM KapOOHaTa HATPHS MO
TTABIICHUEM.

3.2. Peakuus oopa3oBanus anerniaenuga meau (YUPC).

[Tpu HarpeBanuu 1,2-auXI0pITaHa B 3allassHHOM aMITyJie C paCTBOPOM HATpHs THAPOKCH]IA
00pasyeTcs aleTHIICH, KOTOPBIN MPH B3aUMOAeHCTBHH ¢ costsiMu Meau (1) maer aneTrneHu
MeIH, UMEIOIIUI PO30BYIO HIIM BUIITHEBO-KPACHYIO OKPACKY:
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0,5 M nuctuiuisita BHOCAT B ammyaty ¢ 0,5 mut 30% pacTBopa HaTpusi THAPOKCHUIA, aMITYITy
3aranBaloOT, HAarpeBaloT B KUIISIEH BOJSHOM OaHe B TeueHue | yaca, 0XJ1aX/1aloT, BCKPBIBAIOT,
COJZIEP’KUMOE TIEPEHOCHT B IPOOUPKY, 100aBisitoT 30% pacTBOp YKCYCHOM KUCIIOTHI 10 KUCIION
peakuuu Ha nakmyc. K moixydyeHHol cmecu 100aBIsOT 2 KaIuld CBEKEIPUTOTOBICHHOTO
ammuadHoro pactBopa conu meau (I). IlosiBienne po3oBoii wim KpacHO-(UOJIETOBON OKPACKH
yKa3bIBaeT Ha Hainuuue 1,2-1uxyiopsTaHa B TUCTHILISTE.

Peakuus cnenmduyHa, Ipyrue ralioreHornporu3BOIHbIE €€ HE IAtO0T.

UyBcTBUTEIBHOCTD peakiuu — 0,25 mr.

3.3. Peakuusi 00pa3oBaHus ITUJIEHTJIMKOJISA U OOHApY/KeHHe ero 1mocJje nepesejaeHus B
dbopmansaerns (cM. peakuuio 1).

dopmanberu] ¢ PyKCUHCEPHUCTON KUCIOTOM AaeT cuHe-(HOIeTOBOE OKpaIIiBaHKE.

3.4. Peakuus ¢ XUHOJTHHOM.

Jliia obHapyxkeHus 1,2-m1uxiopsTaHa B TEXHUYECKUX JKUIKOCTSIX MIPUMEHSIOT PEaKLHUIO C
XUHOJIMHOM. [Ipy HarpeBaHuu JUXJIoOpITaHa ¢ XUHOJIMHOM 00pa3yeTcsl HHaHUHOBBIN KPACUTEb.
Boinonnenue peakuuu. B mpobupky BHocsT 0,2—0,3 MJI cBeKeNeperHaHHOT0 XUHOJINHA,
NpUOABIIAIOT KATUTIO UCCIIEAYEMOH JKUAKOCTH FITH KAIUTIO 3TOH KHUIKOCTH B Toiryosie. CMech
HarpeBaroT Ha TaunepuHoBoit 6ane (okoso 200°C) B reuenue 3—4 mud. [Ipu mennenHom
HarpeBaHUU MOSBISETCs Oypast wim OypoBaTo-KpacHasi okpacka. [Ipu OpicTpoM HarpeBaHuu
KHUJKOCTh IPUOOpETaeT CHHEBATO-KPaCHYI0 oKpacKy. Kpome 1,2-nuxnopatana npu HarpeBaHUH
C XMHOJIMHOM JIal0T OKPACKY XJIOPUCTBIN, OpOMUCTBIN U HoaucThIi 3Tui. He naroT okpacku
XJIOpoGhOpM, XITOPANTUAPAT, YETHIPEXXJIOPHUCTHIN yriiepo, 1,1-auxmopaTad (XJIOpUCTHIA
STUJIUICH) U JIP.

Il omauuus 1,2-ouxnopsmarna om xnopoghopma, Xaiopaneuopama u 4emvipexxiopucmozo
yenepooa mo2ym 6bimb UCHONb308AHbl USOHUMPUTLHAS PeaKYUsl, peaKyu ¢ pe30pyuHom u
peaxkmugom Denunea. Imux peaxyuii He oaem 1,2-ouxnopsma.

4. Xnopaaruapar

KauecTBeHHOE 00Hapy:KeHHe

Xnopaiaruapart JaeT Bce peakliiu, KOTOpble IPUMEHSIOTCS JUIsl oOOHapyskeHHs Xxjopodopma. I1o
OOBSCHSIETCS TEM, UTO MPUMEHSEMbIE B XUMHKO-TOKCUKOJIOTMYECKOM aHAJIN3€ PeaKuy Ha
XJI0po(hOpM MPOU3BOJATCS B IPUCYTCTBUY ILEJI0YUH, 1O/ BIUSHUEM KOTOPOM XJIOpanruapar
pasznaraercs C BblIeJIEHuEM XJIopodopma.

JUist oTAMYUS XJIOpaiaruapaTa oT XxJiopopopmMa MoKeT ObITh HCIOIb30BAHA PEAKLIUS C PEAKTHBOM
Heccnepa. Oty peakuuio 1aet XJopairuapar, cCoaepKaiiui anbaeruanyto rpynmny. He naer stoit
peakiuu xJaopodopm.

4.1. Peakuus c peaktusom Hecciepa

[Ipu B3aumoelicTBUY XJopanruapara ¢ peakTuBoM Hecciepa BbiiensieTcst cBOOOIHAS PTYTh.
Peaknuio He TatOT XJI0POPOPM, UETHIPEXXIOPUCTHIN YTIIEPO, AUXJIOPITAH, XJIOPUCTHIN ITHIIEH.
C peaktuBoMm Hecciepa pearupyioT ajnbJeruibl U Jpyrue BOCCTAHABIMBAIOIINE BEIIECTBA.
Peaxnus HecenuuuyuHa, €€ TA0T allbACTU/bl U IPYTUEe BOCCTAHOBUTEIH.

5. YeTbIPEXXJIOPHUCTHIH yIiiepo] (TeTpaxJ0pMeTaH)

KauecTBeHHOe 00Hapy:KeHUe

Jlnist oOHapy KeHHsI YEThIPEXXJIOPUCTOTO YIIIEpo/1a IPUMEHSIOTCS PEaKIUU, OOJIBIIMHCTBO
KOTOPBIX JIal0T APYTHE XJIOPIPOU3BOJHBIE YTIIEBOJOPOIOB (peakuy OTIIETIIICHUS XJI0pa, C
PE30PILIHUHOM B MIEIOYHOU Cpejie, 00pa30BaHUs U30HUTPUIIA).

5.1. Peakuus ¢ 2,7-qnuokcuHadpTaganaoM. /11 00HapyKEHUS YETHIPEXXJIOPUCTOTO yIiIepoia B
JUCTUIUISATAX, @ TAKXKE B PA3IUYHBIX TEXHUUECKUX KUJIKOCTAX, COAEPKAIINX YKA3aHHBIN
npemnapar, IPUMEHSIOT peakluio ¢ 2,7-AM0KCUHA(TaTMHOM, P KOTOPOU MOSIBIISIETCS CBETIIO-
Oypast oKpacka, epexoJisias B 3eneHo-xenTyto. Ilpu 3Toil peakimu xaopodopM 1aeT TeMHO-
KpacHYI0 OKpacky.
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YeThIpEXXJIOPUCTHINA yIIepo HE AaeT peakuu ¢ peakTuBoM Penunra, T.K. B Ipolecce
HarpeBaHUs C PACTBOPOM LIEJIOUYH He 00pa3yeT BEIEeCTB, 00J1aAat0IX BOCCTAHOBUTEIbHBIMU
CBOMCTBAMH.

Peaknun, mo3Bo/is0MMe OTIMYUTD XJIOPIPOU3BOIHBIE IPYT OT APYyra

Hexotopsble u3 peakuuii ABISIIOTCA OOIIMMU JUIsl OOHAPY KEHUS IIEPEUHCIICHHBIX IPEenapaToB.
OnHako 3TH BEMIECTBA OTVIMYAIOTCA JAPYT OT Jpyra TeM, YTO KaKI0€ U3 HUX JIAeT OT/ENIbHbIC
YaCTHBIE PEaKLMH, IO3BOJISAIOIINE OTIIMYUTh UX APYT OT Apyra (tadum. 1).

paznuuus GU3MYECKUX CBOMCTB ATHX BEIIECTB.

10 M1 AMCTHILIATA SKCTPArupyroT paBHBIM 00BEMOM TMATUIOBOTO 3¢pupa. DPUpPHOE U3BICUCHHE
OTIETSIOT, PUIBTPYIOT Yepe3 OyMakHbIN QUIBTP B (hap(opoByIO YalIKy U BHIIAPUBAIOT
U3BJICUYEHHE ITPY KOMHATHOW Temmneparype gocyxa. OcTaToK B Yalllke pacTBOPSIIOT B 2 MJI BOJbI
U C PaCTBOPOM IIPOBOJIAT PEAKIIUH C PE30PLUHOM, C peakTuBOM DesnHTa, C peaKTUBOM
Heccnepa.

[TonmoXUTenbHBIN pe3yNbTaT yKa3bIBACT HA HATMYKE XJIOPAITUIAPATA, KOTOPHIH, B OTINYHE OT
xsopodopma, He yIeTy4dnBaeTCsl IPH UCHApEHUH Y(PUPHOTO U3BIICUCHHUS.

Ta6auna 1 Peakuun o0Hapy KeHUs XJIOPIPOU3BOIHBIX YIJIEBOA0OPOI0B, HMEIOLIHX
TOKCHKOJIOTHYECKOe 3HAYEHHEe

PEAKIUA Hccaenyemoe BemecTso
Xuaopogopm | Xuopan | YUerbipexxiaopu | duxsiopatan
ruapart CTBIN yrjiepoja

OrTennenus xjaopa + + + +
OO0pazoBaHus U30HUTPUIIA + + + —
@y KuBapa + + + +
C pe30pLUHOM + + + —
¢ peaktBOM DenuHra + + — —
¢ peaktuoM Hecciepa — + — —
00pa3oBaHMs STUICHIJTUKOJIS — — — +
o0pa3zoBaHUs alleTUIICHUIA — — — +
Menu
C XMHOJIMHOM — — — +
¢ 2,7 - TMoKCUHA(PTAIMHOM + — + —
AJIBAETUbI U KETOHBI

1. ®opmanbaerua

Oonapy:xenue popmanbaeruaa

1.1. Peakuus ¢ pe3opuuHOM

AJBIETHABI pEarupPYyIOT C PE30PIIMHOM B €ro TayToMepHOH popme (keTo-hopme) ¢
o0pa3oBaHHEM OKPAIIEHHOTO COSANHECHHUS:

1 M uccnemyemoro pactBopa cmemmuBaroT ¢ 1 mit 1% pactBopa pe3opunna B 10% pactBope
HATpUs TUAPOKCUIA U HATPEBAIOT B TeUeHUe 3 —5 MUH Ha BoAsHOU Oane. [Tpu Hammaun
dhopmaipierua MOSIBIISETCS MATMHOBO-KPACHOE OKpAITUBaHUE.

[Ipenen obuapysxenus - 0,03 Mxr. Peakius He siBisieTcst cnienmuuaHON s hopMabaeruaa u
HMMEET TOJIbKO OTPHUIIATEIHhHOE 3HAUCHHE.

1.2. Peaknus ¢ pacTBOpPOM KojenHa (Mop(puHa) B NPUCYTCTBUH KOHIIEHTPHPOBAHH O
CEPHOM KHMCJIOThI

1 mMJ1 MccneayeMoro pacTBopa cMeImuBaroT B (papopoBoii gaike ¢ 5 MiI KOHIICHTPUPOBAHHOMN
cepHoit kucnoTsl. [locne oxnaxaenus B cmeck BHOCAT 0,02-0,03 r kogenna (MopduHa): ToTHaC
win yepe3 5-15 MuHyT npu Hanuuuu Gopmanbaerua nosBiIseTcs] CHHEe Ui CUHE-(DHOJIETOBOE
OKpaIllMBaHUE.

Peaknueit oonapysxuBaetcst 10 0,02 mkr BemiecTBa B 1 M1 pacTBopa.
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1.3. Peakuus ¢ pykcuncepuucToii kuciaoroi (peaktus ludgda)

@dykcuHCepHHUCTasE KUCIIOTA (PAacCTBOP M-CYIb(HHOBOM KUCIOTHI T~
(byKCHHIEHKOCYTB(OKHUCIOTHI) U3BecTHA Kak peakTuB Lndda Ha anpaeruas.

OKpaleHHbIH MPOAYKT peakui CuHEe-(pHOIeTOBOTO 1IBETA.

B cunbrOKmCH0# cpene (pH 0,7) pearupyert Tosibko Gpopmansaerun. [Ipu pH > 2,7 pearupyer
areranpaeru, Gypdypoi, aneToH.

1 mut uccreryeMoro pacTBopa CMEIIUBAIOT € 2 - 3 KalUISIMU KOHLIEHTPUPOBAHHON CEPHOM UITN
XJIOPUCTOBOJIOPOTHON KUCIIOTHI U TIOCIIE OXJIaxaeHus no0asisirot 0,5 M pacTBopa
(bykcuHcepHUCTOM KUCIOTHI. [Ipu Hanmnunu Gopmainpaeruaa nosBiaseTcsl CHHEE UM CUHE-
(buoneToBOE OKpaIINBaHUE.

Peakumst mo3Bossier o0Hapyxuth 0,03 MKr hopManbaeruaa B mpoode. [lossienue okpacku no
ucmeyenuu 30 Mmunym u 6onee He O0IHCHO PACCMAMPUBAMBCI KAK NOJIOHCUMETbHBI Pe3yabmam
Ha Hanuyue ghopmanvoe2udd, Tak Kak MOXKET MOSBISITHCS OKpacKa U MOJ BIUSHUEM XJI0pa,
OKHCJIOB a30Ta U JIPYTHX OKHUCIIUTENEH, COACPIKAIINXCS B BO3AYyXE J1a00paTopuil.

Orta peakuus He cnenuduvHa uis ooHapyskeHus popManbaeruaa. Ee naror aneranbaeru,
HuTpoOeH3anpaerua u ap. He gaet ykazanHo# okpacku xjopaiaruapat. B cuiibHO KuCIoN cpene
(pH 0,7) ¢ byKCHHCEPHUCTO# KHUCIIOTOH pearupyet Toibko hopmaibaerua. [pu pH Boie 2,7 ¢
(YKCHHCEPHHUCTON KUCIOTOH pearupyroT aueTanbaeru, Gyppypor u ap.

1.4. Peakuus ¢ XpoMOTPOINOBOii kucjaoroi (1, 8-muruapokcunadrannno-3,6-
AHUCYJIb(OKUCIOTOI)

[Tpu HarpeBaHuu B CEPHOKUCIION Cpeie alIbJICTUABI pearupyroT ¢ GeHoIaMu ¢ 00pa3oBaHHEM
O€CILIBETHBIX MTPOYKTOB KOHJEHCAINH, TPU OKUCICHUH KOTOPBIX MOMYUYalOTCs HHTCHCUBHO
OKpAaIIeHHBIEC COSTUHEHHUS.

PacTBopuMbIe anbaeruabl npu B3auMoaeiicTeuu ¢ peaktuBoM Lludda okpammparoT pacTBop B
CUHUI, cuHEe-(pUOIeTOBBIN WK (PHUOJIETOBBIN I[BET.

B npoOupky BHOCAT 1 M1 uccnemxyemoro pactsopa, 0,2 mi 1% pactBopa XpoOMOTpPOIOBOM
KHCJIOTHI B KOHLIEHTPUPOBAHHOM CEpHOI KHCIIOTE, a 3aTeM MPUOABIIAIOT 5 MII
KOHLEHTPUPOBAHHOMN CEpHOU KUCIOTHI U B30anThIBatoT. [losBnenue GproaeToBoil uim KpacHo-
(buoIeToBON OKpAaCKU yKa3bIBaeT Ha HaJIuuue (popManbaeruia.

[Ipenen obHapyxenus: 1 Mkr popmanbaeruia B npooe.

He narot 310 peakiuu anberupl yKCyCHOM, IpONHOHOBOM, MACISIHON KUCIIOT, XJI0paIruapaT
u 71ip. J1aroT 3Ty peakiuio BelecTBa, KOTOpble MOTYT 00pa30BbIBaTh (hOpMaIIbIAETHI.

1.5. Peakuusi BocCTaHOBJIEHHS cepedpa.

[Tpu Hamuuuu popmanbiernia uin Ipyrux BOCCTAaHOBUTENEH aMMUAYHBIH pacTBOp cepedpa
HUTpaTa o0pa3yeT cepeOpsiHOE «3EPKaJIo» UIIN YEPHBIN 0CaI0K:

K 10-15 xarursim 1% pacTtBopa cepedpa HuTpara j1o6asisttot 4-5 kanens 10% pactBopa aMMOHWS
ruspokcuaa. K monydyenHoi cMecu 100aBISIOT 5 Kanenb AUCTHIUIATA U, 3aKPBIB IPOOUPKY
BaTHBIM TAMIIOHOM, OCTOPOKHO HarpeBarOT CMeCh Ha BOJSTHON OaHe.

Peaknust ouenb uyBcTBUTENbHA. [Ipenen o6Hapysxenust popmanbaeruna 0,02 - 0,04 mMxr/mi,
OJTHAKO, CepeOPsHOE «3EePKATI0» MOKET 00Pa30BBIBATHCS 32 CUCT TEPMUUYECKOTO PaA3IOKEHUS
cepeOpa OKCH1a, OATOMY PEaKLUs He SABIseTCs Cnelu(pUIHO.

1.6. Peakuus ¢ caaunmnI0oBoii KUCJIOTOIA.

B nmpucyTcTBUM KOHIIEHTPUPOBAHHOM CEPHOM KUCIOTHI MPOUCXOIUT KOHIeH Calus (peHoa ¢
(dhopmanipieTuI0M ¢ 00pa30BaHNEM METHIICH OMC-CATUITMIIOBON KUCIOTHI, KOTOPAst OKUCIISETCS
CepHON KUCIIOTOM 10 XUHOUAHOM CTPYKTYpHI. [locneaHss BcTynaeT BO B3aUMOCHCTBUE ¢
HEeTPOPearupoBaBIICH CATUIIMIIOBON KUCIOTON ¢ 00pa30BaHUEM aypHHOBOTO KPACUTEIS
KpPacHOTO 1IBETa.

K 1 mi uccnenyemoro pactsopa npu0apisitoT okosio S0 M CaTUIIMIOBOM KUCIOTHI WA
CaMITMIIaTa HaTPUs M 2 - 3 MJT KOHIIEHTPUPOBAHHOU CEPHOM KUCTOTHI. [IpoOupKy BCTpSXUBAIOT
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Y HarpeBaroT Ha BofsHoU O6ane 2-3 muH. [Ipu Hannunm Gopmaibaeruia nosBIiseTcss KpacHOe
OKpAIlllBaHUE.

1.7. Peakuus ¢ peakTuBom DesinHra

[Tpu narpeBanuu peaktuBa PenuHra ¢ GopMaIbAETHIOM BBITAIACT 0CAJOK MEAH OKCHIA HITH
ruapokcuaa. Menu (I) okcun umeet uepHyto okpacky. Okpacka meau (I) runpokcuia 3aBUCHT
oT pa3zMepa yacTtuil. OueHb MeJIKHe YaCTUIIBl UMEIOT roJy00BaTO-3eJICHYI0 OKPAcKy, a KpYITHbIE
— Kkpacuy. [ToaTomy npu B3anmoeiicTBun peaktuBa dearHra ¢ BOCCTAHOBUTEISIMU B
OOJIBIITMHCTBE CITy4YaeB BBINAIACT KEJITHINA MIIM KPACHBINA 0CAIOK.

B peaxktuB denunHra, KOTOpPbIi MpeACTaBIseT cOO0H cMech MeAU cybdara, MeI0uu u
CETHETOBOM COJIM, MeJIb BXOJIUT B COCTaB KOMIUIEKCHOT'O HOHA

Peaxnus HecrienuduyuHa, €€ JaroT APYTHE adbACTH bl aTu(paTUIecKoro psija, caxapa u ap.

2. AueToH (2-poNaHoH, TUMEeTHIKETOH)

OOHapy:keHHe alleTOHA

2.1. Peakumusi oopa3zoBanmus iionogopma

[Tpu B3auMoIEHCTBUY alleTOHA ¢ paCTBOPOM HOa B MISIIOYHOM cpejie oOpasyercs Homopopm:

K 1 mi uccnenyemoro pacteopa npubasisitor 1 mi 10% pactBopa HaTpus THAPOKCUIA (MK
aMMHaKa) U HECKOJIbKO Kallellb pacTBOpa Hoja B Kanus Hoauze 10 ciaabo-KeaToro
oKpaiuBaHus. B mpucyTcTBUM anieToHa o0pa3yeTcs KENThI ocasok Homodopma ¢
XapakTepHbIM 3anaxoM. KprcTamisl 0] MUKPOCKOTIOM UMEIOT XapakTepHyIo Gopmy.

[Ipenen obnapysxenus 0,1 mr/m.

Peaknus HecnienuduyHa, €€ Jar0T BELIECTBA, KOTOPbIE IIPU OKUCICHUU 00pa3yIoT alleTUIbHBIN pajuKall.
2.2. Peakuus ¢ HATPHUSI HUTPONPYCCHAOM

AUETOH ¢ HaTpHUsl HUTPOIPYCCUIOM B LIEJIOUHON Cpefie JACT MHTEHCUBHO-KPACHYIO OKPACKY.
[Tpu moOAKUCIIEHNH YKCYCHOM KUCIIOTOM OKpacKa IMePEXOANT B KPaCHO-(PHOJIETOBYIO.
OxkpallleHHbIe COeTMHEHNs 00pa3yoTCs pU B3aUMOAECHCTBUM C HATPUS HUTPOIPYCCHAOM
BEILIECTB, coaepxkanmx eHoauzupyemole CO- rpynmnsl. KeToHbl, B MOJIEKyJaX KOTOPBIX
OTCYTCTBYIOT METHJIbHBIE I METHJIEHOBBIE TPYIIIbI, CBA3aHHbIe ¢ CO—TpynnaMu, He Jal0T 3TON
peaxkuuu.

K 1 M uccnenyemoro pactsopa no6assitor 1 Mt 10% pacTBopa HaTpHs TUIPOKCUIA U 5 Kareb
1% cBeXenpuroToBIEHHOTO pacTBOpa HaTpUs HUTponpyccuaa. [lpu Hamuuum anieToHa cpasy ke
MOSIBJISIETCS. OPAaHXKEBO-KPAaCHOE OKpallluBaHue, KoTopoe npu nodasnenuu 10% pactsopa
YKCYCHOM KHCIIOTBI IO KMCIION PEaKLUU Yepe3 HECKOIbKO MUHYT NEPEXOJUT B KPacHO-
(uoNEeTOBYIO.

[TonoxxutenbHBINA PE3KIBTAT MOTYT JAaBaTh CEPOBOAOPO U YKCYCHBIN aHTHIIPU].

Taxyro ke OKpacKy ¢ HUTPOTIPYCCHJIOM HATPUS TaeT METUIIITUIKETOH. JIpyrue oKpacku ¢ 3TUM
PEaKTUBOM J1al0T alleTO()EHOH, alleTUI-alleTOH, alleTOYKCYCHBIN 3QUp, AMALIETUI, KOPUUHBIH
anbAeTu 1 Jp.

2.3. Peaknus ¢ ¢pypdyposom

Peaxiust ocHOBaHa Ha CIOCOOHOCTH alleTOHA KOHACHCUPOBAThCA ¢ PypdyposioMm U HEKOTOPBIMHU
JIPYTUMHU ajibAeTHAaMU (BaHWINH, CAIMIIMIOBBIN alblerus]) ¢ o0pa3oBaHHEM OKpallleHHbIX
COCIMHEHUH:

K 1 M1 uccnemyemoro pactBopa qo0asisior 5 kamenb 1% pactBopa dypdyporna B 96% stanosre
u 3 kammm 10% pactBopa HaTpust ruApokcuaa. Yepes 3-5 MUHYT K peakIIMOHHOM cMecu
no6apisroT 10-12 kamnenb KOHIEHTPUPOBAHHON CEPHOM KHUCIIOTHI - TTOSBIISIETCS HHTCHCUBHOE
KpacHOE OKpallliBaHUeE.

Peaknus HecneunduyHa, €€ 1aroT aabIeru/bl U KETOHBI.

2.4. Peakuys ¢ 0-HUTPOOEH3AIbAETHI0M.

ITpu B3auMoIeiicTBUN O-HUTPOOEH3AIbIerH/Ia C AllETOHOM B IIEIOYHON Cpezie IPOTEKAIOT
MIPOIIECCHI, TPUBOAALINE K 00pa30BaHUIO HHIIUTO.
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[Tpu MasbIX KOHLIEHTPALMSX alleTOHA PeakLus MpoTeKaeT MeayieHHo. CHavyalia mosBIsieTcs
KENTast OKpacKa, MOCTEIEHHO TIEPEXOAIIAs B XKEITOBATO-3€ICHYIO U 3€JICHOBATO-CHHIO. Ecim
HKCTPArupoBaTh HHIUTO U3 LIETOYHON Cpebl XI0pOPOPMOM, TO XJIOPOPOPMHBIHA CIIOH
IpUOOpPETaeT CHHIOIO OKPACKY.

B npobupky BHOCAT 3-5 Kamnenb HCCIeTyeMOro pacTBOpa U KaIulio HACHIIIIEHHOTO PacTBOpa o-
HUTPOOCH3AIBIETH/Ia B 2 MOJIB/JT pacTBOpE HATpUs TUAPoKcuaa. CMech Clierka HarpeBaroT Ha
BOJITHOM OaHe, a 3aTeM OXJIaKAAI0T IPH KOMHATHOH TeMmieparype. [locie aToro B mpoOupky
npubasisaoT 1 Mt xaopodopma 1 B30aNTHIBAIOT: MPH HATMYHUH AlleTOHA XJIOPO(HOPMHBIN CIION
IpUOOpPETaeT CHHIOIO OKPACKY.

[Ipenen oonapyxenus 100 mkr anerona B mpo0e.

Peakuust HecnenmguyHa, ¢ Jal0T areTaabIeTH I, alleTOQEHOH, alleTHIAETOH 1 .

JladopaTopnas padora 14
XUMHUKO-TOKCUKOJOT MYECKU AHAJIN3 HA HAJIMYUE YKCYCHOM
KHUCJIOTBI
Crpykrypa 3aHATHA
1. BxonHoii TecT.

2. JlaboparopHas pabota «XHUMHKO-TOKCUKOJIOTHYECKAN aHAIN3 00BEKTOB Ha HAIMYUE
COCIMHEHUI YKCYCHOM KHCIIOTBD).

3. Urorossiii TecT.

Ieanb 3ansaTHsA

- U3YYHUTh METOJ M30JMPOBAHUS YKCYCHOM KHCIIOTHI U3 Pa3IMYHBIX 00BEKTOB HCCIICIOBAHUS;

- IPOBECTH MTPOOONOATOTOBKY 00bEKTA JIsl JAIbHENUIIET0 UCCIE0BaHUs Ha HAIMYUE YKCYCHOU
KHCJIOTBL;

- IPOBECTH UACHTU(DUKALMIO U KOJTMYECTBEHHOE ONpeIeTIeHNEe YKCYCHOM KHCIOTHI B
MOJIYYEHHOM JUCTHUILISTE.

Bonpocs! 111 caMonoAroToBKM

1. MexaHu3M TOKCUYHOCTH YKCYCHOM KUCIIOTBI.

2. Knuanueckast KapTHHA OTPABJICHUN YKCYCHOM KHCIIOTOM.

3. CTauu XUMUKO-TOKCHKOJIOTHIECKOTO aHAIHM3a TTPH 0OHAPYKEHHUH U ONIPEIICIICHUH YKCYCHOM
KHUCJIOTHI B OMOMarepuaie.

4. MeTo/1bl KOJTMYECTBEHHOT'O ONPEIENICHUSI YKCYCHON KUCIIOTHI B JUCTHILIATAX U
Oouomarepuare.

5. UHTepnperaius pe3ynbTaToB XUMUKO-TOKCUKOJIOTMYECKOTI0 aHAJIM3a Ha HAIMY1e
COCIMHEHUH YKCYCHOM KHMCIIOTBI.

Jlabopamopuasa paboma «XumuKko-moKcuKono2u4ecKuil anaiu3 00veKmoe na Haauuue
COCOUHEHUIL YKCYCHOU KUCI0Mbl)

1. Haecky marepuana (10 1) u3MenbuNUTh, HOMECTUTH B KOJIOY JUISI IEPETOHKHU C BOJSHBIM
apoM, MOTYIUTh TUCTHIUIAT, COOpaTh €ro B MPHUEMHHUK ¢ n3BecTHBIM o0bemMoM 0,1 M pactBopa
HaTpUs THAPOKCUIA.
2. [IpoBecTr KaueCTBEHHBIE PEAKIIU OOHAPYKEHHUST YKCYCHOUW KHCTIOTHI.
3. [IpoBecTH KOJIMYECTBEHHOE ONIPE/ICIICHUE YKCYCHOM KHCIIOTHI.
4. Jlatpb 3axaroueHue 00 0OHApyKEHUU UIH He 0OHAPYKEHUH YKCYCHOW KHCIIOTHI, €€
KOJIMYECTBEHHOM COJICPKaHUU B UCCIIETYyEMOM MaTepHuae.
5. HamucaTs ypaBHEeHHUS peakilii, 3amucaTh pe3yiabTaThl HCCIEIOBAaHUS B pa00UyIO TETPAIb.
Oo0Hapy:xeHHe YKCYCHOM KHCJIOTBI
1. Peaknusn ¢ xaopuaom xene3a (111). Ot npudasnenus xenesa (1) xaopuna k anerar-uonam
MOSIBJISIETCS KpacHasi OKpacka, 00yCIIOBICHHAss 00pa30oBaHWEM OCHOBHOTO JKeje3a alerara.
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2—3 MJ TUCTHIUIATA BHOCAT B MPOOHPKY U pubaBisitoT 1 karmo 5%-1o
CBEKEIMPUTOTOBJICHHOTO pacTBopa xeine3a (I1I) xnopuna. [losBinenune kpacHOM OKpacku
YKa3bIBAaeT Ha HAJIMYUE alleTaT-MOHOB B JuCTHILIATE. [Ipy HarpeBaHuU OKpaIIeHHOTO pacTBOpa
MIPOUCXOUT TUAPOIIN3, B PE3yJIbTaTE KOTOPOTO BhIMaaeT Oypblil 0CaJoK.

[Ipenen obnapyxenus: 1,25 mr amerat-uoHOB B 1 M1 TUCTHILIATA.

2. Peakyus c numpamom nanmana u iooom. 11pu B3auMo1elicTBUU alleTaT-MOHOB C JJAaHTaHA
HUTPATOM B IPUCYTCTBUU H0/]a U aMMHAKa PacTBOP MPHOOPETAET TEMHO-CUHIOIO0 OKPACKY HITH
BBINA/Ia€T TAKOTO K€ 11BeTa 0caloK. [losBieHne 3Toi OKpacku Uik ocaaka 00yCIIOBICHO
azicopOumelt oaa OCHOBHBIM areTatoM JantaHa. [10100Hy0 OKpacKy JaioT ¥ MIPOIMHOHATHI.

K 1 M quctumsta npubasistor 0,5 M 5%-ro BoHOTO pacTBOpa JaHTaHa HUTpata, 0,5 mi
0,25%-ro ciupTOBOTO pacTBOpa Hosa u 5 Karesb 2 H pacTBopa aMMuaka. [losiBienue
WHTEHCUBHOW CHHEHN WM KOPUYHEBO-(PHOIETOBOM OKPACKH YKa3bIBA€T HA HAIMYME alleTaT-
HMOHOB B JUCTHJUISATE.

[Ipenen obnapysxenus: 500 MKT aneTaT-uoHOB B 1 M.

OTol peakK MemaroT cysibdaTsl, pochaTsl U KATUOHBI, AAIOIIHE C AMMUAKOM OCaJIKH.

3. Peakuus od6pa3zoBanusi HHAUTO. [Tpy HarpeBaHUM YKCYCHOW KUCIIOTHI UJIH alleTaTOB C
COJISIMU KaJIbIMsl 00pa3yeTcs alleToH.

OO0pazoBaBIIMiics alleTOH B PUCYTCTBUHU LI€JI0UEN B3aUMOIEHCTBYET C O-
HUTpoOeH3anbaeruaoM. [Ipu sTom oOpazyercs psii IPOMEKYTOUHBIX MTPOAYKTOB. KoHeuHbIM
MIPOJYKTOM PEAKLUH SIBIISIETCS UHIUTO.

OKo0J10 TOJIOBUHBI AUCTUIIATA BHOCST B BHITIAPUTEIBHYIO YAIIKYy U BhIMapUBaioT Aocyxa. K
CYXOMY OCTaTKy NPHOABISIFOT CMECh PABHBIX KOJIMYECTB KaIbLIMs OKCH/IA U KAIBLUS KapOOHaTa.
OTtBepcTre TpOOUPKH HAKPHIBAIOT (PUIBTPOBAIILHOM OyMaroil, CMOUE€HHOM
CBEXKEIPUTOTOBIICHHBIM 2% pacTBOPOM O-HUTPOOCH3aIbAETHAA B 5%-M pacTBOpe HATPHs
THJIpOKCUAA. 3aTeM MPOOUPKY HarpeBaroT Ha MJIAMEHH CIIMPTOBKH JI0 IPOKAJIIMBAHUS €€
conepkumoro. [Ipu Hanuuum aneraT-uoHOB B HUCCIIEyEMOM pacTBOpe Ha Oymare, NpOMUTaHHON
pPacTBOPOM O-HUTPOOEH3AIbIEIH/a, MOSIBIIIETCS CHHEe MATHO (OKpacka MUHAMIO).

4. Obpa3oBaHue ITHIIALIETATA.

IIpu HarpeBaHuM aLETaTOB C 3TUJIOBBIM CIIUPTOM B IPUCYTCTBUHM KOHIIEHTPUPOBAHHON CEpHOM
KHCIIOTBI 00pa3yeTcsi YKCYCHOATUIIOBBIN ApUp (3TUIIALETAT), OOHApY>KUBAEMBbIH 110
XapaKTepHOMY 3araxy, yCHJIMBAIOLIEMYCsl TPU BBUIMBAHUH PEAKIIMOHHON CMECH B XOJIOAHYIO
BONY:

KonuuyecTBeHHoe onpeneseHue

1. AmukBoTy muctuiuiata oTTuTpoBsBatoT 0,1 M pacTBOpOM XJIIOPHCTOBOIOPOIHON KUCITOTHI
(oObpaTHOE TUTPOBaHUE):

CH3COOH + NaOH CH3COONa + H20 u36srrok NaOH + HCI NaCl + H20

Metoauka: K 25 mn nuctumnsta nobasnsercs 1 kamis 1% cnupToBoro pacteopa
¢benondranenna, Tutporanue 0,1 H pacTBOPOM XJIOPUCTOBOJOPOIHOM KUCIIOTHI 10
o0eclBeYMBaHMs PO30BOI OKpacku pacTBopa. [y pacuera HCHOIb30BaTh CpeAHEE 3HAUCHHUE U3
JIBYX OTIPEICIICHUMN.

KoH1neHTpamus yKCyCHOW KUCIOTBI pacCCUMTHIBACTCS 110 (popMyJIe:

X=Vu36.*T*100/n

Vu30.=V1-V2; V2=VHCI*Voo6m. /Iuct/VHCCI.OUCT., I1e

X — KOHIIEHTpAaLUsl YKCYCHOM KUCIOTHI, %o,

V1 — o6beM mienoun, 100aBICHHON K TUCTUIUITY, M,

V2 — 00beM KHUCIIOTHI B TIepecyeTe Ha OOIINN 00heM TUCTHILIATA, MIT,

Voom. Iuer — o6muii 00beM TUCTUILIATA, MIT,

Vucea.JucT — 00beM TUCTUILIATA, B3ATHIN [ TATPOBAHUS, MII,

E — tutp yxcycnoit kuciotsl, 0,0066,

N — HaBeCKa OOBEKTA, T.
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KonuyecTBeHHOE OnpeiesieHre MO3BOISET OLICHUTh, SABISETCS JIM OOHAPYKEHHOE COCTMHEHUE
MIPUYMHON OTPABJIEHUS WM €CTECTBEHHO COACPKAUUMUCS B OPraHU3ME COCTUHEHUSMU
YKCYCHOM KHCIIOTBI.

Konyenmpayus coedunenuti ykcychoti Kuciomsl 8 opeanusme uenosexa 6 Hopme cocmagisem 0,3
- 0,35%.

JladopaTopnasi padora 15
XAMHUKO-TOKCUKOJIOT MUECKHI AHAJIN3 BEILIECTB, U30JIMPYEMBIX
METOJOM MUHEPAJIM3ALIUU
CrtpykTypa 3aHsTHS
1. BxonHoii TecT.
2. JlaboparopHas pabota « MuHepanu3aius OHOIOTHIECKOTO OOBEKTa CEPHOM U a30THOU
KHcaoTaMu. M3yueHne 4acTHBIX peakluil «MeTaNIMYeCKUX 7I0BY» Ui OOHAPYKEHUS UX B
MUHEPAIN3aTEe.
3. Utorossiii TecT.
Meau 3ansiTUS
- POBECTH MPOOOMOTOTOBKY OMOIOTHYECKIX 0OBEKTOB: MUHEPAIN3ALUS CEPHOM U a30THOU
KHUCJIOTaMH, yJalleHHue OKUCIuTeNnel U3 MuHepanusara (Bkitoyas anemeHTsl Y MPC);
- POBECTH PEAKIINH, TIPUMEHIEMBIC TIPU APOOHOM aHAIM3€ MUHEPAIH3aTa, Ha HAIMIHe
KaTHOHOB Oapusi, CBUHIIA, MapTaHIia, XpoMa, cepeOpa, IIMHKa, MeIH, KaJIMUs, CYPbMBI, MBIIIbSIKA,
PTYTH, BUCMYTA, TaJUIUS;
- 03HaKOMUTB CTYJICHTOB C IPUHIMIIAMUA METOJI0B KOJIMUECTBEHHOT'O ONPEEIICHUS JIEMEHTOB
9TOM IpyHIIbl, IPOBECTH KOJIMYECTBEHHOE OIPEICJIEHUE TSAKEIbIX METAJIIOB.
Bonpocs! 1J1s1 caMONOATOTOBKH
1. Kakum npeBpaiiieHusiM 0JIBEPratoTcs MPU HarpeBaHUM B MPUCYTCTBUN OPTaHUYECKUX
BEIIECTB CepHasi, a30THas U XJOpHas KucioThl? KakoBa UX poJib B poliecce MUHEpATU3aluu?
2. Kakue MeTo/1bl MUHEpaTU3aIlii OMOJIOTHYECKOTr0 MaTepralla CyIeCTBYIOT, CPABHUTh X
MIpeUMyLIeCTBAa U HEAOCTATKU?
3. CpaBHHuTE JiBa C1I0CO0a N30IMPOBAHUS «METALTUICCKIX) SJIOB, UCXO/IS U3 BPEMEHH,
3aTpavyrBaeMOro Ha NMPOBEJIECHNE MUHEPATIN3ALUH, U UX TOCTYITHOCTH.
4. KakuMu nperMyI1ecTBaMy M0 CPaBHEHUIO C METOAOM 00pabOTKH XJIOPOM B MOMEHT
BBIJICJIEHUS MJTH METOJIOM Pa3pyILIeHUs CEpHOU KUCIOTON U HUTPATOM aMMOHUS 001a/1at0T
paccMaTpuBaeMble METOIbI?
5. Kak onpenenuth OKOHYaHHE MUHEpaIU3aluy Ipu 00paboTke OHOIOTHYEeCKOro MaTepuaa
CEpHOH M a30THOM KHMCJIOTaMHU U CEPHOM, a30THOW U XJIOPHOW KUCIOTaMH?
6. C xakoil 1esbl0 MUHEpAIM3aT UCTIBITHIBAIOT C PACTBOPOM U (eHIIIaMUHA B
KOHLIEHTPUPOBAHHOM CEpHOM KHcI0TE?
7. C Kako# 11eJbIo MPOBOAAT NPo0y ¢ KOHIIEHTPUPOBAHHBIM PaCTBOPOM aMMHAKa B
MUHepaJin3are, NOJy4YeHHOMI nocie 00paboTKu OMOJIOTHUECKOro MaTepHralia CepHOM, a30THOU 1
XJIOPHOH KUCIIOTaMH?
8. Kakoe 3HaueHHe UMeeT ylaleHue OKUCIUTENEH ISl TalbHENHIIero Xoaa cy1e0Ho-
XUMHUYECKOTO UCCIEA0BAHUSA?
9. B uéM 3akirro4aeTcs CyIHOCTb MPOIecca ICHUTPAIHH?
10. Yro Takoe HUTpO3HUIICEPHASI KACIIOTA (B CYy/I€0HO-XUMHYECKOM OTHOIICHHH)?

11. Kakue xuMH4yeCcKre BellecTBa MPUMEHSIOTCA B CyJeOHO-XUMUYECKOM MPAKTHKE B LIETISAX
JIEHUTPALIMU MUHEpain3ara’?

12. Kakue ra3000pa3HbIe BEIIECTBA BBIACISIIOTCS U3 MUHEpAIU3aTa MpH ICUCTBUHU HA HETO
dhopmanHa, HaTpus CyJIb(puTa, MOYECBUHBI?
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Jlabopamopuasa paboma «Munepanuzayusa 6U0102U4e€CKO20 00bEKMa CEPHOIL U A30MHOU
Kucnomamu. H3yuenue 4acmuvlx peakyuil «MemaiiudeckKux 1006» 0151 00HAPYHCEeHUs UX 8
MuHepanuzame
Llenesrie 3amaun:
1) moarotoBka 00bEeKTa K MUHEPATU3ALIUH;
2) MUHepau3alys 00beKTa CEPHOM U a30THON KUCIIOTAMH;
3) MuHepanu3aius 00beKTa CEPHOI, a30THOM U XJIOPHOM KUCIOTAMH;
4) yCTaHOBJICHUE HAINYHS OKHCIUTENICH B MUHEPAIN3aTe U UX YIaJICHUE OJHIM U3
HIDKEYKa3aHHBIX CIIOCO0OB;
5) ynanenue okucIuTeNCH U3 MUHEpanu3ata (OpMasibIeTHIHBIM CIIOCOOOM;
6) ynaneHue OKUCIUTENCH U3 MUHEpaIn3aTa MOYEBUHHBIM CIIOCOOOM;
7) ynaneHue OKUCIIUTENCH U3 MUHEpaIn3aTa CyaIb(QUTHBIM CIIOCOOOM;
8) moAroToBKa MUHEpATU3aTa K HCCIICI0BAHHIO.

Kaxxnplii CTyI€HT, IOJIy4UB OTACIBHYIO 3a7a4y, IPEICTaBIISOUIYIO 3aTPaBICHHBIN
HECKOJIbKUMH KaTHOHAMH TPYIIHbIM MaTepual, MpUCTyIaeT K MUHEpaJIn3allui 00bEKTa, 3aTEM
IIPOBOJUT JICHUTPALIMIO MUHEpAJIN3aTa, pa30aBiseT BOAON U OCTABIISIET 10 CIEAYIOIIEro
3aHATUSL.

Iloozomoeka obvexma Kk MuHepanu3ayuu.

ITocne momyueHust 00bEKTa UCCIIE0BaHUS POBECTH TIATEIbHbBIN HapyKHbIH 0CMOTP,
npoBepuTh pH cpezpl 00beKTa, M3MENBYUTH €r0 U IOABEPIHYTh AaJIbHEHIIIEMY UCCIIEI0BAHUIO.
KonnyectBo 00bekTa, KoTOpoe Oepercs 11 pa3pylIeHus, 3aBUCUT OT 00ILel Macchl 00bEKTa
MCCIIEeIOBaHMsI, OOCTOSATENBLCTBA Jiesia U Apyrux (akropos. Korna ykasaHus OTCYyTCTBYIOT, TO
s uccnenoBanus 6epyt 100 r oprana.

[Ipu ManpIX KOTMYECTBaX 0OBEKTOB MOKHO YHOTPEOIATH AJI1 MUHEPATU3aUU TAK)KE OCTATKU
nocje JUCTUIISALUY ¢ BOASHBIM MapoM. [Ipu 3ToM n30BITOK BOABI U3 00BEKTa YAAISIIOT
OCTOPO>KHBIM BBIITAPUBAHUEM Ha BOJSTHOU OaHe.

Ecnu 00beKT KOHCEPBUPOBAH ATUIIOBBIM CIIUPTOM, TO €ro cinabo nomenayusaoT 10%
pacTBOpoM HaTpusl KapOoHaTa (715 pa3yIoKEeHUs XJIOPUJOB MbIIIbSIKA U PTYTH U T.1I.),
oMeniaT B paphopoByIo YaIIKy, CIIUPT OTTOHAIOT HA BOJSHON OaHe U TeMIepaType He
BoIte 500C.

Munepanuzayus 6u006veKma cmecoblo CEpHOL U A30MHOU KUCTIOM.

MeTtoa MUHepaIu3aluy CEpHON U a30THOW KUCIIOTaMU IIPUTOJIEH JJIsl aHaJIM3a 0ObEKTOB Ha
HaJINYMEe NOJABIIAIONIEr0 OOJIBIIMHCTBA KATHOHOB, UMEIOIINX TOKCUKOJIOIMYECKOE 3HAUEHHE.
Ponb cepHOl 1 a30THOM KHCIIOT 3aKJII0YAETCS B OKMCIEHHHA OPraHWYECKHUX BelecTs. B Hauane
MUHEpAJIN3aLUHU CEpHAs KUCIO0Ta 00a1aeT HU3KUM OKUCIUTENbHBIM OTEHIIUAIOM, HO, KaK
BOJIOOTHMMAIOIIIEE BEIIECTBO, CIOCOOCTBYET MOBBIIIEHUIO TEMIIEPATYpPhl KUIIEHUS PEAKIIMOHHOM
CMECH U, TEM CaMBbIM, ITOBBIIIAET OKUCIUTEIBHOE IEHCTBUE a30THON KUCIIOTHI.

Ha nocnenyronux cragusix MUHEpaIu3alui cepHasi KUCIIO0Ta SIBISIETCS OKUCIUTEIEM
OpPraHMYECKUX BEIIECTB.

Texnuka munepanuzayuu OUOIOSULECKO20 MAMEPUANA CMECbIO CEPHOU U A30MHOU KUCTIOM.
HN3mesibueHHBIN 00bEKT HCCIEI0BAHNUS NMOMeaT B K010y Kbeabaaas emkocTsio 300—
350 mJ1 ¥ 32MBaIOT CMeChI0, COCTOsAAIIEH U3 PABHBIX 00beMOB BO/Ibl, KOHHIEHTPHUPOBAHHBIX
CepPHOI1 U A30THOM KUCJIOT U3 pacyera 75 ma cmecu Ha 100 r Gmo10ruveckoro marepuaJja.
3areM K0J10y ¢ 00bEKTOM 3aKPeIISIIOT B IITATHBE TAKUM 00pa3oM, YTOObI THO ee
HAXOAUJIOCh HA PaccTOAHUU 1—2 cM 0T ac0eCTOBO CeTKH, U HAUMHAKT 0CMOPOoHCHO (BO
u3beskaHue o0yrjiMBaHus) HarpeBaThb. B mponecce MuHepaJIn3auMu K coaep:KMMOMY
KOJI0BI BpeMsl OT BpeMeHH J100aBJISIIOT 110 KAIISIM a30THYI0 KHCJIOTY, peryJIupysi BBeleHue
ee TaKUM 00pa3oM, 4YTOObI OHA 110 BO3MOKHOCTH IOJTHO PACX010BaJIACh HA
MMHePAJIM3ALHUI0.
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[epBast cTagust MUHEpATIH3AIMU 3aKII0YACTCs B pa3pyIeHNH (POPMEHHBIX HJIIEMEHTOB U
MIPOJI0JKAETCS IPU YCIIOBUU HArpeBaHUs IIPH HE OYEHb KUPHOM o0bekTe uccneaoBanus 30—40
MUHYT. O0 OKOHUAHHH NIEPBOI CTAJAUN MHUHEPATU3AINH CYJIST 110 OTCYTCTBHIO (DOPMEHHBIX
3JIEMEHTOB 00BbEKTa (KYCOYKOB TKAHEH, OPTaHOB).

[Tocne paspymeHust POpMEHHBIX 3TEMEHTOB KOJIOY C 0OBEKTOM HCCIICAOBAHUS OMYCKAIOT Ha
acOECTOBYIO CETKY U YCHIIMBAOT HarpeBanue. [loctostHHO 100aBsisist a30THY0 Kucioty (1:1),
MIPOJOKAIOT MUHEPAIHU3ALIMIO JI0 T€X MOp, [TOKa MoJy4YeHHas OeciBeTHas )KUJIKOCTh MPU
HarpeBaHuu B TedeHue 30 MuUHYT O6e3 100aBIeHUs a30THOW KUCIOTHI M BBIICTICHUH TSKEIBIX
OenbIX MapoB He OyJeT OoJblie TeMHETh. B TakoM ciyyae onepannio MUHEpaTu3alud MOKHO
CUMTATh 3aKOHYECHHOM.

Ha Munepanu3anuio npu HeXXUPHOM 00bEKTE HCCIIeI0BaHUs OOBIYHO 3aTpauynBaeTcs 6 - 8 yacon
(mpu 100 T oOBEKTA).

Texuuxa munepanruzayuu OUOI02UYECKO20 MAMEPUANA CMECHIO CEPHOL, A30MHOLL U XIOPHOU
Kuciom

N3menpueHHbIN OMONOrMYECKU MaTepual nomemaroT B Kooy Keenbaans. sanusarot 125 mn
KOHIIEHTPUPOBAHHOM a30THOM KUCIOTHI U 35 mit 57% pactBopa xiopHoi kuciotel. Konby
IIOMEIAIOT Ha aCOECTOBYIO CETKY M OCTOPOKHO HAarpeBalOT Ha CJIaOOM IUIaMEHU /10 pa3pylleHus
(OpMEHHBIX AJIEMEHTOB.

[Tpu cuIbHOM BCTIIEHHBAHUH MPEKPAIIAIOT HArPEBaHUE U 100aBISIOT 1O KaruisiM (1—3 karuin)
M30aMUJIOBBIHM CIUPT (IIEHOTaCUTENb).

[To okOHYaHMM JECTPYKIIMU HArpeBaHHe BPEMEHHO MPEKPAIaloT, IeCTPYKTAT CIIeTKa
OXJIQXKIAIOT M K OXJIKICHHOM KHUJIKOCTH MO KaIUIIM J00ABISIOT 25 MJI KOHIEHTPHPOBAHHOM
CEpHOI KUCIIOTBI, IOCTIE Yero HarpeBaHNe YCHUIIMBAIOT U MPOJOJIKAIOT OKUCIICHUE MTPU
MEPUONYECKOM J100aBI€HNN KOHIICHTPUPOBAHHOM a30THOM KHUCIIOTHI 10 TEX MOP, IOKa
n00aBiieHNE OUePEHOM MOPLUU a30THON KUCIIOTHI HE CTaHET BBI3bIBATH YHEPTUYHOTO
BCKHUMaHUs. B 3TOM citydyae HarpeBaHue ocinalisitoT ¥ OKUCICHHE 3aKaHUMBAIOT, J00aBIIsIs e1le
HEKOTOpOe BpeMs pa30aBIeHHYIO a30THYIO KUCIOTY (2:1).

OxoHYaHHEM Ipolecca MUHEpAJIN3allui CYUTAIOT OJTHOMOMEHTHOE MPOCBETIECHUE KUKOCTH.
ITo oKOHYaHMU OKUCIIEHUS] MUHEpAIU3aT HarpeBaroT elle B TeueHue 5-10 MunyT 11 yaneHus
130bITKa XJIOPHON KHUCIIOTHI.

B koHIle MUHepanu3auuy NPOBOAST KCAHTOIPOTEHHOBYIO PEAKIIMIO HAa Hanboee TPy IHO
OKHCJIIEMbIE aMUHOKHUCIIOTHI ((peHUIIaNaHnH, TUPO3UH, Tpuntodan). Karis oxiaaxxaeHHoro 10
50—700C munepanuzara, paz0aBieHHass 1—2 KaruisiMHU JTUCTHJUTHPOBAHHOW BOJBI, IPU
nobasiiennn 25% pacTBopa aMMHaKa MOXKET OKPAITUBATHCS JIUIIb B CI1a00-KEITHIN I[BET.

Ha munepanuszanuio 100 r Guosoruueckoro MaTepuaa 3aTpauuBaloOT OKOJIO 2 YacoB.

JlaiiTe onieHKy 000MM METO/1aM MUHEpaIu3alui OM000BEKTa U HAMTUIITUTE XUMHUECKUE
ypaBHEHHUS, IPOTEKAOIINE BO BPEMs OKHUCIICHUS! OPraHMUECKUX BEIIECTB.

Ycmanoenenue nanuyus okuciumeneu 6 Munepaniuzame

ITocne oxnaxkaeHus: MUHepainu3aTa 1—?2 KaIuld ero CMEIIMBAIOT C HECKOJIBKUMHU KaIuIIMU
JTUCTUJUIMPOBAHHOW BOJBI, K 1 Karijie 3Toro pactBopa, moMenieHHo! B pappopoByro Yallky,
n00aBIAOT 1 Karumo pacTBopa AudeHuIaMiuHa B KOHIIGHTPUPOBAaHHON cepHOi Kuciore. B
OOJIBIIMHCTBE CITy4aeB MIPHU STOM HAOJI0JaeTCsl MOSIBICHUE CUHETO OKpaIlIUBaHUsl (HAHUILNTE
ypaBHEHUS PEAKIIHi).

Yoanenue oxuciumeneii uz munepaiuzama GopmaibOe2uOHbiM cnocooom

Ox7naxAeHHBIH MUHEpaTu3aT (TP MOJIOKUTETFHOM pe3yJIbTaTe peakiiuy ¢ TU(EeHUIAMUHOM)
OCTOPO’KHO, HEOOJIBIIUMU MOPIUSAMH NEPEHOCAT U cTakaH eMKocThio 100 M1, B KOTOPBIN
npeaBaputenbHo HanuTo 10 - 15 Mt auctunnmupoBanHoii Boasl. [locne nepenecenus B CTakaH
BCET0 MUHEpasn3aTa K00y ormojgackuBaroT 10—15 M1 TUCTUIITMPOBAHHON BOIBI, KOTOPYIO
CIIMBAIOT B TOT XK€ CTaKaH. 3aTeM HCCielyeMblii MUHepalIn3aT HarpeBatoT 0 KUTIEHUS U K
HarpeTon XKUIKOCTH 0CmopodicHo 10 KarisaM (1—2 karim) 1o6asisitoT hopmMaiua. MoxkeT
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HaOII0AaTHCS BBIZCTICHHE Ta3000pa3HbIX BEIIECTB, OKPAILICHHBIX B OpaHKeBbId 11BeT. [locie
MIPEeKpAaIEeHUs BBIICICHUS a30B KUAKOCTh HarPeBalOT B TeUeHUE 1 - 2 MUHYT U UCIIBITHIBAIOT HA
HAJIMYHE OKUCIUTENCH peakuuei ¢ quQeHnIaMUHOM.

Ecnu peakius nonoxuTensHas, BHOBb J00aBIsA0T 1—2 karuiu ¢popMairHa U HarpeBaroT 10 TeX
op, MOKa peaxiys ¢ AM(HEHUIaMUHOM B CEPHOM KUCIIOTE HE MEePECTaHEeT 1aBaTh
MOJIOKUTEILHOTO Pe3yJibTaTa.

Hanwmcate ypaBHEeHHE peakIyii, OTpa)KaroIInuX CYyIHOCTh MPOLEcca ACHUTPALUU (POPMATHHOM.
[To OKOHYaHWU JCHUTPALMHU KUJIKOCTh MPOAOJIKAIOT HArPeBaTh HECKOJIBKO MUHYT (OKOJIO 5) 110
yaaneHus n30biTKa hopmanuna (1o 3amnaxy). st 3Toi 1enm MoxHO 100aBUTh Takxke 1—2
KaIUIM IEPrUIPOIS U HArPEeTh CMECh Y JaJIEHUE OKUCIIOB a30Ta U3 MUHEpaIU3aTa JaHHbIM
croco6oM TpedyeT BCero HeCKOJIbKO MUHYT.

Yoanenue oxuciumeneii uz Munepaiuzama cyab@umHsiM cnocooom

OxJakIeHHBIM MUHEpAIU3aT BIMBAIOT B XUMUUECKHiA cTakaH ¢ 50 MII BO/IbI, HArPEBAIOT 10
1100C, B cMech BHOCsT npu momemuBanuu 10% pactBop HaTpus cynbdura. (O0s3aTenbHO
MIPOBEPSATH PeAKUUSIMH C AUPEHUIAMUHOM B CEPHON KHUCIIOTE HA HATTMYHME OKUCIUTENEH).

Ha nenutpanmro Takum criocobom tpedyercs 5 - 15 munyT u okono 10 r HaTpus cynbdura.
N30BITOK CEpHUCTOrO aHTHAPUIA YIAIUTh HarpeBaHUEM U J100aBlIeHUEM K KuaKocT 5-10
Karesb MepruIpoIIs.

Hanwmcates ypaBHEHUS peakiyii, MPOTEKAIOIINX MPH CYyTb(YUTHOM METOJIE ICHUTPALHH.
Yoanenue oxucaumeneii uz munepanuzama moyeguHouU

Mumnepanu3zat HarpeBatoT 10 135-1450C u HEOOIBIIUMU OPLUUSIMHU MTPU TOMEITUBAHUU BHOCST
MOYEBHHY, H30eras nu30bITKa e¢.

Ha nponecc nenutpanuu ¢ MoueBUHOM TpeOyeTcs 3-5 MUHYT U OKOJIO 3 T MOYEBUHBI.
HenpopearupoBasuias MoueBHHA IIPY JaJbHENUIIEM HAIPEBAHUM C KHUJKOCTBIO, COJIepKAIIEH
CEpHYIO KUCIIOTY, JIETKO OMBUISETCS ¢ 00pa30BaHUEM YTIIEKHUCIIOTo raza U cyjab(paTra aMMOHHUS.
OxoHYaHWE ACHUTPAIIUH YCTAaHABINBACTCS, KaK OTIMCAHO BHIIIE.

IMoaroroBka MuUHepaJIM3aTa K UCCJIEJOBAHUIO

[TonydeHHyt0 mociae MUHEpATU3aluy U JEHUTPAIIUH KUIKOCTh Pa30aBIIsIIOT BOJOM 10 00beMa
180 m.

Ecnu mpu aToM 00pasyeTcs ocafiok, Jake He3HAYUTENbHBIN, TO JKUIKOCTh HArPEBaoOT U
OCTaBISIOT Ha 1 cyTKH. 3aTeM MUHEepanu3aT pa30aBsiFoT Bo1oi 10 o0bema 200 MIT ¥ UCCITe Ty 0T
Ha METaJUIbI, KaK OIHMCAHO HIUKE.

CyMMY OT/EJIbHBIX, HaOO0JIee XapaKTepHbIX U HanboJiee YyBCTBUTEIbHBIX PEAKIIUA
OoOHapyXEeHHS COeAMHEHNUN MBIIIBSIKA U METAIIJIOB, UMEIOIINX TOKCUKOJIOTUYECKOE 3HAUCHHE.
Jl1st npoOHOTO aHanmM3a sITIOBUTHIX KATHOHOB M30paHbl HanboJiee YyBCTBUTEIBHBIC U
crienpUIHbIC aHATUTHYECKUE peakiuu. Jloka3aTenbHOCTh U HAEKHOCTh 3TUX peaKInuit
JIOCTUTaeTcs MPUMEHEHHEM HE OJJHOM, a, IO MEHBIIIEN Mepe, ABYX PEaKIMil — OCHOBHOU
(ciennduuHOI) U TOMOTHUTENBHOH (oaTBepkaatoieil). [I[prMeHeHne JOOTHUTETbHBIX
peaKIuii MPOU3BOIUTCS MTOCIIE TOTO, KAK OCHOBHBIC PEAKITUN JATH TTOJI0KUTEIBHBIN pe3yibTarT.
B npo6GHOM MeTo/1e aHan3a UCMONB3YIOTCS ONpPeAeIECHHbBIC TPUEMBI 11l YCTPAHSHUS
MEIIAIOIIETO BIUSHUS TOCTOPOHHUX AJIEMEHTOB: MACKUPOBAHNE NOHOB, PEAKITUN OKUCIICHUS -
BOCCTAHOBJIEHUS U T.J., @ TAKXKE HIMPOKO UCIONb3YIOTCS CEJIEKTUBHAS IKCTPAKLIUS C
MOCJIEYIONIEH PEIKCTPAKIINEH Pa3IMYHBIMU OPTAHUYECKIUMHU PEAKTUBAMH TTOCIIE TIEPEBEICHUS
KaTHUOHA B TO WIM UHOE COEIMHEHUE, WM B KoMILIeKce. Cpeld KaueCTBEHHBIX peakluii
OOJIBIIIOE MECTO OTBEACHO MHUKPOKPHUCTALIOCKOIMMYECKUM PEAKIIUSIM, KaKk Hanbosiee
9YBCTBUTEIHHBIM, CIEIIU(PUIHBIM U TOKA3aTEIHHBIM.

B ocHOBY M€TO/10B KOJTMYECTBEHHOTO ONPE/IEICHUS HIIEMEHTOB MOJI0KEHBI T€ KE PEeaKInHu,
METOJIMKH Y TIPUEMBI, YTO JJIsI KAUeCTBEHHOTO OOHAPYIKEHUSI.
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CauHer 1 6apHii BRIMAAIOT U3 MUHEpPAIN3aTa B OCaIOK B BHJIE cynbdaros. Ocanoxk,
BBIJICJICHHBINA U3 MUHEpaau3ata GpribTpoBanueM, mpoMbiBatoT 15-20 mut 0,2 H pacTBopa cepHOU
KUCHOTHI, 10 M1 BO/IbI, 00pabaThIBAIOT KUIISIIMM PACTBOPOM aMMOHUS arierata (pu
3HAYUTENBHOM OCaJIKe — 3 pa3a 110 5 MJl, IPH He3HAYUTEJIbHOM — 1-2 mi1).

CBuHeI] IPH 3TOM pacTBOPsIETCs, Oapuil OCTAETCs B OCAJIKE.

1. KauyecTBeHHOe O0OHApY KeHHEe HOHA CBHHIIA.

Beienenne cBUHIA B BUJIE JTUTU30HATA.

K 0,5 mn munepanuzara go6asisitor 1 mi 10% pacTBopa rugpokcuiaMiuHa CONSTHOKHCIIOTO,
ycranaBnuBatot pH 7,5 ¢ momomisto 10% pactBopa ammuaka, 100aBsSIOT 5 MiT XJopodopMa 1
o karuam 0.01% pacTBop AuTH30HA B XJI0podhopMe.

IIpu Ham4uKMK MOHA CBUHIIA XJIOPO(OPMHBIH ClI0H puoOpeTaeT mypnypHO-KpacHOe
OKpalllBaHUeE.

Hanumure ypaBHeHHE peakiuu.

DKCTPaKIMIO CBUHIIA AUTU30HATA IPOU3BOIAT XJIOPO(HOPMOM IPU SHEPIrUUHOM B30aIThIBAHUU B
teuenue 30 cexyHa. Xa0pohOpMHBIN CIIOH OTIEINSIOT, CBUHIA TUTH30HAT pa3pyIaioT,
IIPOMBIBas €ro B TeueHue | MUHYTHI | H pacTBOPOM a30THOM KUCIOTHI.

Hanummre XMMuU3M peakiuy pa3pyllieHus CBUHIA AUTH30HATA.

BoaHblii ci10# OTAESIOT U ycpeIHSIOT f00aBiaeHueM 1 H pacTBopa HaTpus ruapokcuaa go pH
5,0 (mo yHMBepcaTbHOMY UHAUKATOPY), IEJIAT HA 4 4aCTH, C KOTOPBIMU IPOBOJIAT CIIEIYIOIINE
peakLum.

1. Peaknust nonyyeHus cBuHIA cyiabduaa. K yacTu noaydeHHOro pacTBopa, IOMELEHHOTO 11a
MIPEIMETHOE CTEKJIO, JOOABISIOT HECKOJIBKO Kareb BObI, HACBHIIIIEHHOW CEPOBOIOPOIOM, TIPH
HAJIMYMM MOHA CBHHLA HAOJIIOIaeTCs MOSBICHUE YEPHOIO OKpAIIMBAHUS MM YEPHOTO OCAJIKA.
Hanucatb ypaBHeHMsI peakiuu.

2. Peaknus oOpa3oBaHus cBUHIA cyibdarta. K yactu pacTBOopa, HOMEIIEHHOT0 Ha MPEeIMETHOE
CTEKJIO, 100aBIIAIOT HECKOIBbKO (3—5) Kamenb 10% pacTBopa CepHOM KUCIOTHI; IPU HATUYUU
MOHA CBUHIIA MOSIBIIAETCS OEIblii 0caloK UK Oenast MyTh, yBeTHUHBaIoLIasics Ipy 100aBICHUN
JBOMHOTO 00bEeMa STUIIOBOTO CIIUPTA.

Hanwucate ypaBHEHUS peakuuu

[Tomy4yeHHBIH 0cagoK pacTBOpsieTCs MpH A0OaBieHHH K Hemy 1o kKaruisiv 10% pactBopa HaTpust
TUJIPOKCH/Ia WM HACBIILIEHHOTO pacTBOpa HATpHs alleTara.

3. Peaxius oOpa3oBaHus cBUHLA XpoMara. YacTh MUHEpalin3aTa, IOMEIIEHHOTO Ha IPEeIMETHOE
CTEKJIO C IO/IJIOKEHHBIM IT0JT HETO KycKoM Oemnoii Oymaru, cmemmBaroT ¢ 10% pactBopom kanmust
XPOMOBOKHCIIOTO WM IBYXPOMOBOKHCJIOTO; TIPY HAJMYUHU MOHA CBUHIIA 00pa3yeTcsl KENThIN
0CaJI0K CBUHIIA XpOMaTa, paCTBOPUMBIN B pacTBOPE HATPHS THAPOKCUIA.

Hanucats ypaBHeHUs peakuuu

4. MukpokpHucTajuinueckre peakiin. OCTaBIIyIOCs 4acTh BOJHOTO pacTBOpa paclpeAessioT Ha
2 MpeIMETHBIX CTEKJIA M KHUJIKOCTh YIIAPUBAIOT JJOCYXa IPH OCTOPOKHOM HarpeBaHUU Ha
IJIaAMEHH TOPEIIKH.

a) Peakius moydeHus TBOMHHOM cov 11e3us U cBUHIA. K cyxomMy ocTatky qobasistor 1—2
KaIlJIi XJIOPUCTOBOAOPOIHOU KHCIOTHI (1 M pacTBOp) M HECKOJIBKO KPUCTAIIJIOB KaJIUs
WOJIMCTOr0, MOCJIE PACTBOPEHMS OCaJKA TyJa ke BHOCIAT 1—2 KpUCTaJlIa 1Ie3Us XJIOpUIA, YEpe3
10-15 MuHYT Y HAJIMYKU CBUHIA HAOJIOJAI0T UTOJIBYATHIE KPUCTAIUTBI KEITO-3€JICHOTO 11BETA,
coOpaHHbIE B CPEpOUIbI.

Hanummre ypaBHeHUs peakuy U 3apucyiiTe (hopMbl MUKPOKPHUCTAILIOB.

0) Peaxiust mosryueHust Kajausi, MEIM U CBUHIIA T€KCAaHUTPUTA.

OcraTok cMemMBaOT € 1-2 KarisiMy HACBIIIEHHOTO PaCTBOPA MEJIH alleTaTa U OCTOPOKHO
BBINAPHUBAIOT J0CYXa, 3aT€M pacTBOPAIOT ero B 2-3 karwisix 30% pacTBopa yKCyCHOM KHCIIOTHI, B
IIOJIyYEHHBIH pacTBOP BHOCAT HECKOJIBKO KPUCTAJIIMKOB KaJIUsl a30THOKUCIIOTO: PU HATMYUH
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HMOHOB CBUHIIA Yepe3 5-10 MUHYT MOSBIISAIOTCS XapaKTepHbIC KPUCTAILIBI B (hopme KyOoB
YEPHOT'0 WJIM KOPUYHEBOIO 1IBETA.

2. KayecTBeHHO€e O0OHApY:KeHHE HOHA Oapusi.

K oxHoii karuie uccnenyemMoro MUHepain3ara, IOMEICHHOMN Ha MPeIMETHOE CTEKII0, TOOABIISIOT
1 ka0 2 M pacTBopa CEpHOM KUCIOTHI M OCTaBJISAIOT Ha HEKOTOpoe Bpems. Boay u3
PEaKIIMOHHON CMECH YAAJSIOT (PUIBTPOBAIFHON OyMaro, 0CaioK pasJessaioT Ha 2 YacTH,
MOJIBEPraroT JaJIbHEHIIeMy UCCIIeI0BaHUIO.

1. Peakuus nepekpucrau3anuu 6apus cynbdara.

K gactu ocajika Ha mpeIMETHOM CTEKJIe JOOaBIAIOT 1-2 Karii KOHIIEHTPUPOBAHHOM CEPHOM
KHCJIOTBI, CMECh HarpeBalOT Ha IUIAMEHH TOPEJIKU JI0 TOSBJICHUS OeJIbIX MAapOB U 3aTEM €lIC B
teyeHue 1 munyThl. [Ipy nocuenyromem oxaaxJeHUH Karliiu 00pa3yeTcst KpUCTAIUINYECKUH
0CaJI0K, UMEIOIUI IIPU paccMaTpPUBaHUM 101 MUKPOCKOIIOM BH/JI INIACTUHOK U CPOCTKOB U3 HUX
B BUJIE MEJIKUX KOCBIX KPECTOB.

3apucoBath POpPMY KPUCTAILIOB.

2. Peakmus nepeBenenust 6apus cynbdara B 6apus iiogar. YacTe ocagka Ha IUIATHHOBOM
IIPOBOJIOKE BHOCSIT HAa HECKOJIBKO CEKYH/ B HECKOJIbKO Karenb 10% pactBopa
XJIOPUCTOBOJIOPOAHOM KUCIIOTHI, TOMELICHHON Ha MPEAMETHOE CTEKJIO, 3aTeM — B IJIaMs
ropenku. [TonoOHble onepanuu noBTOpUTH 2-3 pasza. [Ipu Hanuyuu 6apus niaaMs ropeiaku
OKpaIIrBaeTCs B 3€JCHBIN 1BET. K moydeHHOMY Ha NpeIMETHOM CTEKJIe pacTBOpY Oapust
xyopuaa nodassitor 2 karmm 10% pactBopa Kanus ionara: Mpu HAIMYKMK HOHA Oapusl BhIMaaaeT
XapaKTepHbIH MUKPOKPUCTAINIMYECKUI 0CaZ0K oaaTa Gapusi.

Hanwmcats ypaBHeHHs peakuuu. 3apucoBath GOpMy KPHCTAILIOB.

3. KauecTBeHHOe 00HapYy:KeHHe HOHA MapraHua.

1. Peakuust okucieHust Maprasua kanus nepiogarom. K 1 mut uccnengyemoro MmuHepanusara
N00aBIAOT 4 MJT BOABI, 1 MIT HACKHIILIEHHOTO pacTBOpa 0JITHO3aMEIIeHHOro HaTpus docdata, 0,2 T
KaJlusl epiojiaTa U HarpeBaroT Ha KUIISIIEH BOAsIHON OaHe B TeueHue 20 MUHYT.

[Tpu HamuuMu MOHA MapraHia HabI0JaeTCsl pO30Bask MM KPacHO-(hHOJIETOBAs OKpacKa
pacTBopa.

Hanucats ypaBHEHHsI peaKkIMH.

2. Peaxius okucieHust Mapraniia aMMoHus niepcyiabgarom. K 1 M uccnemyemoro
MUHepaJin3ara B IpoOHpKe J00aBISAIOT 4 MJT BOJIBI, 1 MJI HACHIIIEHHOT'O pacTBOpa
0JIHO3aMEIIeHHOT0 HaTpus ¢ocdara u HarpeBaroT 5-6 MUHYT. 3aTeEM B rOpSAYUil pacTBOP
nobasistot karmto 10% pactBopa cepedpa azoTHokucaoro, 0,5 r aMmmoHus nepeynbaTa u
BHOBb HarpeBaroT J0 MOJHOr0 NMPEeKpallleHus BbIIEICHUS My3bIPbKOB Ta3a.

[Tpu HanmuuMy MOHA MapraHia HabIIo1aeTcs PO30Bast WM KpacHO-(hrosieToBast OKpacka
pacTBopa.

HanucaTb ypaBHeHUsI peaKIUH.

4. KayecTBeHHOE 00HApY:KeHHEe HOHA XpoMa.

1. Peaknus ¢ mudennnkap6azuiom (ocHoBHas peakius). K 1 mMit ucciemyeMmoro MuHepann3ara
nob6asistoT 4 mut Boaibl, 1 karumo 10% pactBopa cepedpa Hutpata, 0,5 r aMMoHUA niepcyibdara
u HarpeBatoT 20 MUHYT Ha KUMsIIel BoasiHOM Oane. [Ipu aToM Habmo1aeTcst OKUCIEHHE XpoMa
OT TpeX- J10 MIECTUBAIIEHTHOTO, )KUIKOCTh MPHOOPETAET KEATYIO0 OKPACKy. 3aTEM K KUAKOCTH
TI00aBISIOT 1 MJT HACBIIIIEHHOTO PacTBOpa OJHO3aMENIeHHOTo HaTpus ocdara, mo xarisim 10%
pactBop Kanus rugpokcuaa g0 pH=1,7 u 0,1 ma pactBopa audennnkapbasuia: Ipyu HATMIUU
XpoMa TOSIBIISIETCS] OKpaIIMBaHUE OT CBETIIO-PO30BOI0 0 KPaCHO-(hHOIETOBOTO.

Hamnmcars ypaBHEHNSI XUMUYECKNX PEAKLINN.

2. Peaxmust 00pa3oBaHUs HAAXPOMOBBIX KHCIIOT (JOTIOJTHATEIBHAS).

K 5 Mt cenenyemMoro Munepaiusara B mpooupke 100aBistoT o kamisim 30% pacTBop HaTpus
ruapokcuaa 1o pH=7, 1 kammo 10% pactBopa cepedpa a30THOKHCIOr0, 0,5 T aMMOHUS
nepcynbaTa, peakKllMOHHYIO CMECh HarpeBaloT Ha KUTIAIIEeH BosiHON O6ane 20 MUHYT,
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OXJTAKIAIOT, T00ABISAIOT 1 MJT HACBIIIIEHHOTO PacTBOpa OJTHO3aMEIICHHOTO HaTpus docdara.
[Tpu pH=1,7 nob6asnstoT sTunanerar Ao ciuos 0,5 cm, 2-3 kamu 25% pacTBopa nepexkucu
BOJIOPO/1a, COICPKUMOE TIPOOUPKH BCTPSXHUBAIOT: TIPU HAJTMYMHU XpOMa CJI0H OPraHu4ecKOro
pacTBOpUTEIIA IPHUOOPETAET roJIyOyI0 WM UHTEHCUBHO CUHIOI OKPAaCKy.

5. KauecTBeHHOe 00HaApYKeHUEe HOHA cepedpa.

1. Peaknuu oOpa3oBanus cepeOpa AUTH30HATA (OCHOBHAS PEAKIIU ).

B nenuTenpHy0 BOPOHKY MOMEIIAIOT S5 MJI HCCIIEIyeMOT0 MUHEpaIu3aTa, J00aBIsIOT 5 MII
xyopodopma u o karism 0,01% pactBop auTtH30Ha B XJI0poPopMe — MPH BCTPAXUBAHUU
MOSIBIISICTCSI 30JI0THCTO-XKEJITOE OKPAIIMBAHUE XJIOPOPOPMHOTO CIIOS.

B cimydae coxpanenust 3e5IeHOM OKpacKH XJI0pO(OPMHOTO CII0sl €ro OTAeNA0T, mpoMbiBatoT 0,1%
pacTBOpPOM aMMOHUS THIPOKCHUIA (I yIaleHusI M30bITKa JUTU30HA), TIOCJIE Y€ro BO3MOKHO
MOSIBJICHHUE 30JI0TUCTO-KEJITOTr0 OKpAIIUBaHUsL. [10X001cyI0 OKpACKy Modcem 0ams pmymu
oumuzonam!

Jliis otnuyus cepebpa AUTHU30HATA OT PTYTH IUTU30HATA OKPALLIEHHBINH XJI0PO(GOPMHBII CIOi
00pabaThIBAlOT MPH SHEPTUIHOM BeTpsixuBaHuu 5 Mi 0,5 M pacTBopa XJI0pHCTOBOAOPOIHOM
kucnoTel. Cepedpa AUTHU30HAT B STUX YCIOBUSX pa3pylIaeTcs, U 30JOTUCTO->KENTas OKpackKa
XJIOPO(OPMHOTO CII0S IEPEXOTUT B 3EICHYIO.

Hanucats ypaBHEHHS peaKIHu.

2. Peakuust oOpazoBanus cepedpa Xjaopuaa (IOMOTHUTEIbHA ).

K 5 mn uccnenyemoro munepanusara qo6asistot 0,05—0,5 r narpus xinopuaa. [lpu nanuuun
noHa cepedpa oOpazyeTcst Oemblii 0CaIOK WU MYTh.

XKuakocTh HarpeBaroT A0 KUIIEHUS, 1al0T OCAJKY CKOAryJIMpPOBaTh, OTJCISIOT, IPOMBIBAIOT €T0
OJIMH pa3 BoJ0i 1 pacTtBOpstOT B 0,5 — 2,5 M 25% pacTBOpa aMMOHHUSI THIPOKCUA.
HanucaTh ypaBHEHHS PEaKIIHH.

AMMUAYHBIN paCTBOP UCCIEAYIOT CIEIYIOMIMMH PEAKIIUIMU:

a) KaruIo pacTBOpa MOMEIIAI0T Ha MPEAMETHOE CTEKII0, 3aKPHIBAIOT CBEPXY YaCOBBIM CTEKIIOM U
Karuie JarT MeaieHHo (0e3 HarpeBaHus ) ucnaputbes. [lpu Hammanu cepeOpa mosBISIOTCS
MEJIKHE TPO3padHble KPUCTAIUTBI B BUJIE KyOOB, OKTa3IpOB U YETHIPEXYTOJbHUKOB.
Kpucranisl 3apucoBars.

0) KaruTrIo MCCIeIyeMOro pacTBOpa BEITAPUBAIOT, HA CYXOW OCTATOK HAHOCHT 1Mo | Karuie
HACBIIIEHHBIX PACTBOPOB THOMOUYEBHUHBI M MUKPUHOBOM KUCIOTHI. [Ipu Hanmuumu cepedpa
TOSIBIISIFOTCS JKEJITHIE UTOJIbYAThIE KPUCTAIUIBI M CPOCTKH M3 HUX B BHJIE PO3ETOK.

B) 2—3 Karlii MOJYy4YEeHHOT0 aMMUAYHOTO PacTBOPA BHIMAPUBAIOT HA MPEAMETHOM CTEKIIE JI0
MOJTHOTO yaseHus: aMMuaka. C MpOTHBOITOIOKHBIX KOHIIOB UCCIIETyEeMOM KarlTi IMOABOIST
KaIlTi pacTBOPa 30JI0TOXJIOPUCTOBOAOPOIHON KUCIOTHI U pPyOuAMs XIopua (B
KOHLEHTPUPOBAHHOM XJIOPUCTOBOAOPOHOM KHcioTe). OOpa3yroTcsl Mpu3MaTudecKue
KPHUCTAJIBI TEMHO-KPACHOTO 1IBETa U CPOCTKHU U3 HUX.

6. KauecTBeHHOe 00HapYy:KeHHe HOHA MeIH

1. Peakuus o6pa3oBaHus MeIu AMATUIIUTHOKapOaMuHaTa. JJi1 Ka4eCTBEHHOT0 OOHApY KEHUs
Meau OepyT 5 M1 muHepanuzara, pH moBoasat 1o pH 3 mo yHuBepcalibHOMY UHIUKATOPY,
BCTPSAXHUBAIOT C 5 MJI XJIOPO(OPMHOTO pacTBOpa CBHHIIA AMATHIANTHOKapOamMuHata. [Ipu
HaJTHMYUU MEIH XJIOPOGOPMHBIN CIIOW OKPAIIMBACTCS OT )KEITOrO 0 KOPUIHEBOTO I[BETA.

2. Peaxmus oOpa3zoBaHus MeIM M IMHKA TeTpapogaHoMepkypuata. K gactu ucciemyemoro
MuHepanu3ara 100aBistoT 0,2 T [IMHKA Cyb(aTa U HECKOJIBKO Karelh paCTBOpPa aMMOHHS
TeTpapoaHOMEpPKypHaTa. B mprcyTCTBHM Melln 0CaJOK OKPAITMBAETCS B PO30BATO-JTMIIOBBIN
I[BET.

HamucaTh ypaBHEHHS PEaKIIHH.

3. Peakmus oOpa3oBanus Meau u kaagmus Gpeppouranuga. K yactu uccrienyeMoro MuHepaius3aTa
nobasistoT 10 xanens 2% pacTBopa kaaMus xyopuaa u 1—2 karmm 5% pacTBopa Kaius
dbeppormanna. [Ipu HaTMYMM MeIM 0CaTOK OKPAIIMBACTCS B JIMIIOBBIH 1IBET.
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Hanucats ypaBHeHHs peaKIHU.

4. Peakiust oOpa3oBaHus MUPUAXHPOIAHOBOTO KOoMIUIekca menu. K yactu uccinegyeMoro
MHUHEpaIu3ara J00aBIsIOT o KarisiM (1—2 mit) NUpUIMHPOJAHOBBIN PEaKTHB JI0 TOTYYSHHUS
ocajka win MyTH, 1 mi xsopodopma. [pu Hanmuuu Meau xaopodopMHbIH coii mpuodperaet
U3YMPYJHO-3€JIEHYIO OKPacKy.

Hanucats ypaBHeHHs peaKIMU.

7. KayecTBeHHOe O0HApPYKEeHUE HOHA KAJMMUSI.

1. Peakuust oOpa3oBanus kKagMus cyinbpuaa (OCHOBHAS PEaKIus).

K 1 mn uccnemyemoro MuHepanusara 100aBisiroT 1o karusiM 10% pacTBop HaTpHs THAPOKCH 1A
1o pH 5 (o yHuBepcabHOMY UHIUKATOPY) U 3—4 KaIlju CBEKEIPUTOTOBICHHOTO HATPHS
cynepuaa. O6pasyercs 0cag oK WIA MYTh JKEITOTO IIBETA.

Hanucatb ypaBHeHHS peaKiUU.

2. Peaknust oOpazoBanus Kaamus Gpeppormannaa (OCHOBHAS PEaKITus).

K 1 mn uccnenyemoro MuHepaiusara J00aBIsSIOT pacTBOp Kanus rugpokcuaa ao pH 5 u 2—3
Kary Kanus peppolmanuia: HabJIr01aeTcsl 0CafoK WM MYTh OENIOro 1BeTa.

Hamnucars ypaBHeHUs peakiuu.

3. MUKpOKPHUCTAJUIOCKOMMYECKask PEaKIIHs ¢ MUPUIMHOM U Kaliusi OpoMUIOM (JIONOTHUTENbHAS
peaxuus).

2—3 Karesib UCCIIeyeMOr0 MHHEPAIN3aTa BEIIAPUBAIOT HAa IPEAMETHOM CTEKJIE, Ha CyXOu
OCTaTOK HAHOCAT Karuio 5% pacTBopa Kajiusg OpoMua U Karulo TUpUIMHA: 00pa3yroTcs
OecIBETHBIE MPU3MATUYECKHIE KPUCTAIUIBI M CPOCTKU M3 HUX B BUJE C(HEPOUIOB.

@DOopMBbI KPUCTAIIIOB 3aPHCOBATD.

8. KauecTBeHHOe 00HApYKeHHe HOHA BHCMYTA.

1. Peaknus ¢ OKCUXMHOJIMHOM B MPUCYTCTBUU Kaius Hoauaa (ocHoBHas peakius). K 10 mu
uccieayemMoro MuHepanuzata 1ooasnsor 20—30 kanens 20% pacTBopa HaTpHsl THOCYIb(haTa
710 00pa30BaHUs U UCUE3HOBEHUS (PHMOJIETOBOIO OKpAILIMBaHus, 3aTeM 100aBisitoT 10 kanenb
Kalusi-HaTpUs TapTpaTa U U30BITOK KPUCTAIUTMUECKOTO Kalus HoAuIa 10 00pa30BaHUs )KENTOTO
WJTU OPaH)KEBOT'0 OKpaIIMBaHUS Kalus oaBucMmyTata. JlanpHeiiee 700aBIeHUe HECKOIbKIX
Karnenb 2% pacTBopa OKCUXHHOJIHHA B 5% pacTBOpe XJIOPUCTOBOJOPOTHOMN KUCIOTHI TPUBOTUT
K 00pa30BaHUIO IPKOTO OPAHKEBO-KPACHOTO 0CAKa OKCUXMHOIMHOBOTO KOMILJIEKCA BUCMYTa
noauma.

K peaknmonnoit cmecu no6asmnstor 1 Ma cmecu anetTona u amunanerata (1:1), mpu
BCTPSIXUBAHUM PAcTBOPA OCAJIOK PACTBOPSAETCS B OPraHUYECKOM PACTBOPUTENIE, OKpAIIUBasI
MOCJIEIHUM OT 5KEJITOTO JO MaJuHOBOTO IBETA.

2. Peakus ¢ 11e3ust XJIOPHIOM U KaJTusl HOTUAOM (JIOTIOTHUTENbHAS peakis ). Heckoibko
Karemnb UCCIeAyeMOro MHHepaIn3aTa BeIIAPUBAIOT HA MMPEAMETHOM CTEKJIE 10CyXa, 3aTeM
OCTaTOK PacTBOPSAIOT B OJTHOM Karljie pacTBOpa HaTpUs-Kajus TapTparta, 100aBIsAIOT OJHY KaIlIio
KOHIIEHTPUPOBAHHOHN XJIOPUCTOBOJAOPOTHOM KHCIOTHI U HEOOIBIIION KPUCTAILI 1IE3Us XJIOPHIA;
npu 100aBIE€HUN HECKOJIbKUX KPUCTAIOB Kalus Hoauaa o0pa3yroTcsl OKpallleHHbIE B
OpaHXEBBIN I[BET KPUCTAJUIBI B BUI€ MHOTOYTOJIEHUKOB.

3. Peakmus ¢ THOMOUYEBHHOM (H0omOTHATENbHAS peakiys). K 1 M1 ucciemyemMoro MuHepain3ara
no0aBistoT 0,5 MIT HACHIIIIEHHOTO BOJHOTO pacTBOpa THOMOYEBUHBI. B MpUCYyTCTBUM BUCMYTa
oOpazyercs )KENToe OKpalTuBaHUE.

Hanucats ypaBHEHHE peakinu.

9. KayecTBeHHOe 00HapYy:KeHHe HOHA LIMHKA.

1. Peakuus oOpazoBaHus AUTH30HATA IIMHKA (TIpenBapuTenbHas peakius}. K 0,5 mu
HCCIIeTyeMOro MuHepain3ara 100aBisoT 0,5 M1 HaChIILIEHHOTO pacTBOpa THOMOYEBUHBI HITH 2
KaIlTi HACHIIIEHHOTO pacTBOpa HATpus THOCYIb(aTa, ycranapnusatot pH 4,5 — 5,0,
nob6asisior 1 mi anetataoro 6ydepa (pH 5), 2 karu 0,01% pactBopa qutr3oHa B XJ1opodopme
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u 1 M xsopodopma. Cmech SHEpruyHO B30ANTHIBAIOT, IPU HAIMYUH IUHKA XJIOPOPOPMHBIN
CIJIOH MpHOOpETAET OKpaIIUBAaHKE OT PO30BOTO J0 KPACHO-(hHOJIETOBOTO.

Hamnucars ypaBHeHue peakuyu.

2. Peaknust oOpazoBanms IMHKA CYIb(du1a (OCHOBHAS pEaKIIns).

K 1 M uccnenyemoro Mmunepanusarta win peskcrpakra 106asisitor 10% pactBop kanus
ruapokcuaa 1o co3aanus pH 5 (mo yHuBepcaibHOMY UHIUKATOPY), 3-4 Karuiu
CBEXKETPUTOTOBIICHHOTO pacTBOpa HaTpus cyibduna. OOpa3yercs ocagok 0enoro 1BeTa uiu
MYTb.

Hanucats ypaBHeHHS peaKIMU.

3. Peakumst o6pa3oBanus nuHKa depponranuia (ocHoBHas peakiuu). K 1 Mt ucciexyeMoro
MUHepalin3arta Win peskcrpakra g06asistoT 10% pacTBop kanus rugpokcuaa 1o co3aanus pH
5, 3-4 karum pactBopa kanus ¢peppormanuga. Odpazyercs 0caoK WM MyTh O€JI0T0 IBETa.
Hanmcates ypaBHEHUE pEaKIiH.

4. Peakiust 00pa3oBaHus LIMHKA TETPAapOJaHOMEPKypHUaTa (OCHOBHAS PEAKIIHS).

3-4 Karum MccielyeMOoro MUHEpaIn3aTa Wik pedKCTPaKTa MOMEIIAI0T Ha MPEAMETHOE CTEKIIO U
BBINAPUBAIOT Jocyxa. OcTaTok pacTBopsitoT B Karie 10% pacTBopa YKCYCHOM KUCIOTHI U
J00aBISIOT KAIUTI0 PacTBOPa AMMOHHMS TETPApOIaHOMEPKypHaTa.

Uepes HECKOJIBKO MUHYT O]l MUKPOCKOIIOM B MPUCYTCTBUU [IUHKA HAOTIOJAIOT XapaKTepHbIe
CPOCTKHU KPUCTAIIJIOB B BUJIE JICHIPUTOB.

Hanwmcate ypaBHEHHE peakUy U 3apHCOBaTh (HOPMY MUKPOKPHCTAILIOB.

10. KayecTBeHHO€e 00HApPYKEHUE HOHA CYPbMBI.

1. Peaknus okpamMBaHusi C MaJaXUTOBBIM 3€JICHBIM (OCHOBHAS PEAKIIHS).

1 M1 MccnenyemMoro MUHepalin3aTa MOMENAoT B AETUTEIbHYIO0 BOPOHKY, T0OABISIOT 4 M
pactBopa 40% cepHOIi KHCIIOTHI, 3 MJI 5 H pacTBOpa XJIOPUCTOBOAOPOHOM KUCIIOTHI, 2 KarlIxn
5% pacTBOpa HaTpuUs a30TUCTOKUCIIOrO0, 7 Kamnenb 0,5% crnupToBOro MaaaxuToBOro 3eJIeHOro, 1
- 2 r 0€3BOIHOTO HATpPHUsl CEPHOKHCIIOTO U 5 M1 Tostyosna. CMech SHEPIrUYHO BCTPSAXHUBAIOT B
teuenue 1—2 munyT. Croil monyona oKpauusaemcs npu HAIUYUY CypbMol U MALIUsL 8 2071001
yeem, BOOHbBIU CIIOU — 8 OPAHIHCEBBILL YBEmM.

Cr0#t OpraHMYECcKOTo PacTBOPUTEIS OTACISIOT, K HeMy H00aBIstoT 3 Mut 25% pacTBopa cepHOi
KHCIIOTHI ¥ BCTPSXUBAIOT *KHUJIKOCTh B T€UeHHE 5 CeKYHI. Ecau oxpacka obycnosnena naiuvuem
CcypbMbl U MALIUs, 207104l OKPACKA C10s MOJLY0AA COXPAHAEMCA.

Hanucats ypaBHEeHHE peakinu.

2. Peakius oO6pa3oBaHus CypbMbl cynbduaa (nonoaHutenbHas peakuus). K 10 mu
MCCIIeyeMOT0 MUHEpaJIi3aTa IpUOaBIISIOT 5 Kareinb HACBHIIIIEHHOTO BOJTHOTO PAcTBOpa HATPHS
THOCYTb(aTa, )KUIAKOCTh KUISATAT B TedeHue 1—2 MunyT. [Ipy Hanu4uu cypsMbl BBITIQAAET
0CaJIOK, MPUHUMAIOIINK yepe3 5- 10 MUHYT XapakTEepHYI0 OPaHKEBYIO OKPACKY.

Hanwucate ypaBHeHUE peakLuu.

11. KauecTBeHHOE 00HAPY:KEHHE HOHA TAJLIUS.

1. Peakmust OKpammBaHUs ¢ MaJaXUTOBBIM 3€JICHBIM, (CM. PEaKIHIO CypPhMBI C MATAXHUTOBBIM
3€JIEHBIM).

2. Peakmuist 00pa3oBaHus TaJUTUS JUTH30HATA. B IeMTEeTsHYI0 BOPOHKY MTOMEIIAOT 5 MJT
HCCIIEyeMOro pacTBopa, 100aBstoT o 2 mit 20% pacTBopa TMMOHHOM KucaoThl, 10%
pacTBopa ruapoKcIiIaMuHa cyiabdara u 5% pacTBopa KaJids IHAHUCTOTO, 3aTEM JI00aBISIOT 3 H
pactBop ammuaka 10 pH 11—12 (o yauBepcaibHOMYy HHIUKATOPY) U eie 1 M u30bITKa ero, 2
- 3 M1 0,01% pactBopa auTn3oHa B xsopodopme. [1pu BCTpsixuBaHUU 3€TECHBIN CITOM
xJIopoopMa oKpammBaeTcst B KpaCHbIM WK (PrUOIeTOBBIN IBET. XJI0pOPOPMHBIH CI0i
OTJEISIOT OT BOJHOTO U MPOMBIBAIOT cMechio 1% pacTBopa xanms nuanuctoro u 0,3 H amMmuaka
(1:1). B mpucyTcTBHH TaJUTUS €10 XJI0pO(OopMa OKpaIIeH OT PO30BOTO 10 MaJTHHOBO-KPACHOTO
L[BETA.

3anucarh ypaBHEHUE PEAKIIUH.
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12. KayecTBeHHOE 00HApPY:KEHHE HOHA MBIIIbSIKA.

1. Peakuus 3anrepa-biieka (mpoBoAUTH MO TATOM!). 2 MJT UCCIIeIyEMOT0 MUHEpaIn3aTa
MMOMENIaloT B KoJIOy npubopa 3anrepa-bieka, Tyna ke 700aBIAOT 5 M1 4 H pacTBOpa CepHOI
KHUCIIOTHI, 2 Mi1 Boabl ¥ 1 mu1 10% pacTtBopa 0110Ba XJ10pH1a B KOHLIEHTPUPOBAHHOM cepHOM
kucnore. Tyna sxe nomemarot 2,0 r KynpUpOBaHHOTO [IUHKA, TPUOOP 3aKPBIBAIOT MPOOKOIA ¢
HACaJIKOH, Ky/1a yCTaHABIMBACTCS peakTUBHAs Oymaxkka, oOpaboTanHas pTyTH OpOMUIOM
(xJ10puI0M) U BBICYILIEHHAsA. B ropibiiike Hacaaky HUKe OyMa)kKKH BCTAaBJIEH TAMIIOH U3 BaThl,
00paboTaHHBII paCTBOPOM CBHHIIA all€TaTa M BHICYIICHHBIMH.

UYepes 1 yac, B 3aBUCUMOCTHU OT KOJIMUYECTBA MBIIIbSIKA, HAOIIOJAI0T U3MEHEHHE OKPACKU
peakTuBHOM Oymakku. ByMakka OKpalImBaeTCsl CHauaia B KeIThIN, a 3aTeM — B OyphIil IIBET.
Ecnu natHo He nmosBUTCA B TeueHue 1 yaca, To Oymary omyckaroT B 3% pacTBOp Kanus iloguaa.
[Tpu sToM Oymara mpuoOpeTaeT KpacHOBATYIO OKpacKy. 3aTeM OyMmary OmyCKaroT B
HACBILIEHHBINA pacTBOp Kanus Hoauaa. [Ipu Hamuyuu MeIIIbsSKa B MHHEpanu3aTe Ha Oymare
0CTaeTCs JKENTOE WIM KOPUUHEBATOE MATHO, KPACHOBATAasi OKpacka BOKPYT HETO HCUe3aeT.
Hanucatp ypaBHEHHSI XUMHUECKUX PEAKIIHIA.

2. Peaknust Mapa. [lonroroska annapara Mapiia. B peakiimonnyto kon0y BHocsaT 10 T
KyIpUPOBAaHHOTO IIMHKA. XJIOPKAIBLIHEBYIO TPYOKY HAIOJIHSIOT MPOKAIEHHBIM XJIOPUIOM
KaJIbIIHSL.

Bce wactu nmpubopa coeIMHAIOT BCTHIK, 3aKPEIUIAIOT B IITATUB. B KanensHyr0 BOPOHKY
HanuBaroT 50 Mi1 4 H. pacTBOpa CEPHOM KUCIOThI, KOTOPYIO 3aTEM U3 KaleJIbHON, BOPOHKH
CIIyCKAIOT B pEaKLIMOHHYIO KOJOy HeOonbumu nopuusmu. B teuenne 15—20 MunyT
o0pa3yromuiicss BOAOPO] BBITECHSIET U3 MTPUOOpa BO3AYX. UTOOBI YOSUTHCS B 3TOM, HAJl KOHIIOM
BOCCTAaHOBUTEIBHON TPYOKHU MOMEIIAIOT OMPOKUHYTYIO Y3KYI0 MPoOUpKy. Uepe3 HECKOIBKO
MUHYT (5—7) K HE, HEe IEPEBEPTHIBASL, MOJHOCIT 3aAOKCHHYIO cTUKy. Eciu B mpoOupke
COJIEP’KUTCS TOJIBKO BOJIOPO/I, OH 3aropaercsi 6e3 3ByKa B3phIBa.

[Tocne BeITecHEHUs U3 MpuOOpa BO3/yXa, alapar 3aKpbIBAlOT MOJOTEHILIEM U 3aKUTAI0T
BBIICTISIOLIUICS BOIOpoa. BoccTanoBUTEIBHYIO TPYOKY ammapaTa HarpeBarT B OAHON U3
HIUPOKUX YacTel 10 ciaabo-kpacHoro kajeHus. Cy>KeHHYIO YaCTh BOCCTAHOBUTEIBLHOU TPYyOKH
00epThIBaIOT (UTUIIEM U3 MapiIH, OJIMH KOHEI] KOTOPOTO HAXOAUTCS B YalllKe C BOAOH, a APYToi
KOHEI[ OIyILIeH B CTakaH. BpeMs OT BpeMeHU B peakIIMOHHYIO KOJIOY U3 JeIUTEIbHON BOPOHKHU
BBOJIAT HOBBIE IOPLUHU CEPHOM KUCHOTHI. Onepanus NpogoJKaeTcsl B TEUEHUE Yaca, Yepe3 vac
OTO/ABUTAIOT (PUTUIIL U CMOTPST, HE MOSBUIIOCH JIM B OXJIAXK/1a€MOM MecTe TpyOKu OypoBaro-
CEeporo HalleTa METaJUIMYECKOTO MbIIIbska. Eciiu Takoro HaneTa HeT, B MpUOOpe MOKHO
MIPOU3BOJIUTH HCCIIE0BAaHUS [TOATOTOBICHHOM JIsl 3TOM 1IeJIN )KUJIKOCTH, T.€. UCII0JIb30BAHHbIE
PEaKTUBBI CYUTAIOT CYJeOHO-XUMUYECKU YUCTHIMH.

K 20 M1 MmuHepanu3ata mpuOaBiIsSFOT 1 M1 XJI0pH/1a 0JI0Ba B KOHIIECHTPUPOBAHHOHN CEpHOM
KHCIIOTE, )KHJIKOCTh TIOMEIIAI0T B KalelbHYI0 BOPOHKY mpubopa Mapiiia.

KuakocTh HEOOIBIIUMY TOPITUSMH 3aTEM CITYCKAIOT B PEaKIIMOHHYIO KOJOy mpubopa,
MIPOJI0JIKasi HArPEeBaTh BOCCTAHOBUTENBHYIO TPYOKYy Mapiia.

UccnenoBanue muHepainsaTa B annapare Mapiiia mpoBOJsT B TEUEHHE OJHOTO Yaca,
MPOJIETBIBAS IPU 3TOM PsIJI pEaKIIMil:

a) OTMEYAIOT, HE OKPAIIEHO JI IJIaMsl Y KOHIIa BOCCTAHOBUTENbHOM TPYOKH B CUHEBAThIM 1IBET,
Y HE OIIyIIaeTcs JU 3amaxX YeCHOKa, YTO HaOII0aeTcs MPU HATUYUH MBIIIBIKOBHCTOTO
BoJI0poja. B murams y KOHITa BOCCTaHOBUTENLHON TPYOKH BHOCAT XOJIOAHYIO (hapPopoByIO
KPBIIIKY; TTPU HATHYUHU OOJBIINX KOJUYECTB MBIIIbiKa Ha (hapdhope MOTYT MOSBUTHCS
OypoBaToO-cephI€ IMsITHA.

0) BOCCTaHOBUTEIbHYIO TPYOKY OCTOPOKHO NoBepThIBatoT Ha 180°, koHen TpyOKH morpyxaroT B
2—5% pactBOp HUTpaTa cepeOpa, HATUTHIH B IPOOMPKY U ¢l1a0bo momiesroueHHbI 10%
pacTBOpOM aMMHUaKa: MPU HATMYHH MBIIIbSIKA HAOIIOAAI0T MOTEMHEHHUE WM TTOYEPHEHHE
pacTBopa;

dopma A Crpanuna 58 n3 79



MHUHHCTEpPCTBO HAYKH U BBICIIEro 00pa3oBanus PO

o o Dopma
VY IbSAHOBCKUIA rOCY1apCTBEHHBIH YHUBEPCUTET

@ - Paboyast mporpamMMa JTUCIUILIAHBL

B) HCMBITAHNE MUHEPATTN3aTa B allliapare MpoJA0JKalT B TeUeHUe Yaca. [1o ucTeueHuu 3Toro
BpEMEHH HAOIIOAAIOT, HE TOSBUIICS JIM TaM HaJIET cepo-0yporo 1BeTa ¢ METANTNYECKUM
0JIeCKOM;

T) [0 UICTEYCHHUH Yaca racsiT ropesiky, HajeT B TpyOke Mapiia mojsepraior AajbHeHeMy
WCCJICIOBAHMIO, JUISl YeTO MECTO HAJIeTa B BOCCTAHOBUTEIILHOM TPYOKE OCTOPOIKHO HArPEBAIOT
Ha MaJICHbKOM IUTAMEHHU Topenku. Ha X0onoaHbIX YacTsaX TpyOKU IpU HATMYUU MBIIIbSIKA
oOpa3yercs Oelnblil HaJeT;

1) HaJIeT pacCMaTPUBAIOT O]l MUKPOCKOIIOM, a TPYOKY ¢ HUM MPECTABIIAIOT MPH aKT€ XUMHUKO-
TOKCHUKOJIOTHYECKOI0 UCCIIEIOBAHUS [TPENOJaBATENIO.

Hanucams ypasnenus ecex xumuueckux peakyuil, C8s3aHHbIX C UCCTE008AHUEM MbIUBAKA 8
annapame Mapwa.

JladopaTopnasi padora 16
YACTHbBIA METO/JI OBHAPYKEHUSI U ONPEJIEJIEHUS HOHA PTYTH
CTpykTypa 3aHATHSA
1. BxoaHoii Tecr.
2. JlaboparopHas pabota «OmnpezeneHue pTyT B IECTPYKTATE KOJIOPUMETPHUUECKUM METOAOM
3. IToroBsIii TeCT.
Meau 3ansiTUSA
- 03HAaKOMUTH CTYJICHTOB C OCOOCHHOCTSIMH aHAIN3a Ha HATUYHUE PTYTHU: TIPUEMaMH,
00€eCIeuYnBaOIIMMU CEIICKTUBHOCTD, HCKIIOUEHUSMH U3 OOIIMX TPABUII U B3BEIICHHBIM
MOAXOIOM TIPU aHAJIN3€ OMOJIOTHYECKUX OOBEKTOB;
- MPOBECTH JECTPYKIUIO 0O0BEKTA U KOJIMYECTBEHHOE OTpeielieHNe PTYTH B IECTPYKTaTe
KOJIOPUMETPUYECKUM METOoA0M 1o TeTpaiiono-(I1)-mepkypaty meau (1).
Bonpoch! 1J151 caMONoAroTOBKH
1. Coenurenus pTyTH. TOKCHKOJIOTHYECKOE 3HAYCHUE COCTUHEHUHN PTYTH.
2. OcoOeHHOCTH U30IUPOBAHMS HEOPTAHUUECKUX COSTUHEHUHN PTYTH.
3. Br16op 00beKTOB 115 CyIeOHO-XUMUYECKOTO UCCIIEOBAHUSI.
4. O0OHapyXeHHe U KOJIMYECTBEHHOE ONPEe/IeIeHNe COSAMHEHUI PTYTH MPHU CyAeOHO-
XUMUYECKHUX UCCIICTOBAHMSIX.
5. OueHka pe3yJbTaTOB aHAIU3a.

Jlabopamopuasa paboma ""Onpedenenue pmymu ¢ decmpykmame KOaopumempuiecKum
memooom'"

OOHapy:xeHHe PTYTH B JeCTPyKTaTe
Pmyms (I1) no Cu2(Hgl4) onpeodensiom nocie ocaxcoenust eé meou (1) tioouoom usz
oecmpykmama u nepeocaxcoenuu Cu2(Hgl4) ¢ nocreoyrowum uzyaibHuim
KOJIOpUMEMPUPOBAHUEM.
Peakuusi co B3Becs1o menn (l) ioguaa ocHoBaHa Ha TOM, YTO MTPH B3aUMO/ICHCTBUY HOHOB
pTyTH co B3Bechio Meau (I) onuaa oOpasyercst KpaCHbBIN MIIM OpaHKEBO-KPACHBIN 0Cal0K
Cu2[Hgl4]:
HgSO4+ + 4Cul Cu2[Hgl4] + 2Cu2S0O4
Besasi B3Bech po3oBasi B3BeCh
YkazaHHOU peakIMi MEMIAl0T OKUCIUTENH, KOTOphIe TTpH B3anMoaeicTBiu ¢ Cul BeimensroT
cBOOOIHBIN 110]], OKpAIIMBAIOIINN CYCTIEH3HIO B OypbIil MM KOPUYHEBBIN 1[BET:
2Cul + 02 + 4H+ 12 + 2Cu2+ + 2H20
Boinosnenue peakuuu. K nonosune oobemMa iectpykrara npudasisioT Boas! 250 mit, 10 M
B3Becu menu (1) oguaa. B ciyyae okpaimmBaHusi cMecu B SIPKO-PO30BbIN HIIM KUPIUYHO-
KpacHbIH LBET 00beM B3BecH yBenuuuBaroT 10 40 M u 6osee (tadi. 16.1). Uepes 30 MmunyT
0CaJIOK OT(UILPOBBIBAIOT YePe3 TUIOTHBIN OYMaXKHBIN (QUIBTP U TPOMBIBAIOT SO MJI CMECHIO
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alleToOHa MK 3TaHoa ¢ 2% pactBopom HaTpus cynbdara (1:1), HaHOCS cMeCh ¢ KpaeB QUIBTpa.
[TepBrie mopiuu GuIbTpaTa, OKpPAIICHHBIC B MHTEHCUBHBIN KEJITHIN 1IBET, 0TOPACHIBAIOT.
OxoH4YaTeIbHOE OTMBIBAHUE OT TUTMEHTOB MPOBOIAT 1% pacTBOpoM HaTpus cynbdaTa 10
noy4yeHus 6ecrsetHoro ¢punbrparta u ero pH 3. ITpoMbIThIN 0caok 00pabdaThiBalOT Ha GUIBTPE
0,35% pacTtBOpOoM 1012 B 00b€ME, KOTOPBIN BRIOMPAIOT B 3aBUCUMOCTH OT OKPACKHU B3BECH
(Tabm. 1).

Tabanna 1 3aBUcMMOCTB OKPACKH B3BeCH OT KOJIMYeCTBA PTYTH H 00beMa pacTBopa iioaa,
HEe00X0MMOro IVIH PACTBOPEHHS PTYTH

KoumuecTBo pryTH (Mr) Oxpacka B3BecH Oo0beM pacTBOpa ifoaa,
OXHOBAJICHTHOM Meau He00X0aAMMOro IJIs
npu o0beMax pacrBopenns Cu2[Hgl4

10 mn 40 mn

0,001—0,005 Becusernas - 6

0,01—0,025 CBet10-po3oBast becuBerHas 10

0,05-0,1 Po3oBas CBeto-po3oBast 20

0,2-0,5 Kuprninuno- Po3zoBas 50

KpacHasi
0,5-1,0 Spko- po3oBast Kupnuuno- 50
KpacHasi
2,0 Kupnnuno- Kupnnuno- 100
KpacHasi KpacHasi

Kajus Honuae, 100aBiIsIOT 1O 4 MIT CBEXKETIPUTOTOBIEHHOTO COCTABHOI'O pAaCTBOPA, COCTOSILET0
U3 pacTBOPOB MeIU Ccyib(aTa, HaTpus cyibpuTa U HaTpus ruapokapOonara (1:2:1,5),
B30aNTHIBaIOT, yepe3 10 MUHYT MOIy4YEHHYIO OKPACKY B3BECH KOJIOPUMETPUPYIOT IyTeM
CPaBHEHUS CO CTaHJAAPTHOM IIKAJIOM.

CranpiapTHyIO KAy roToBsT B uHTepBase oT 1 10 10 Mkr pryTu. OnpenencHHblit 00beM
CTaHJIaPTHOI'O PacTBOpa ¢ KOHUEHTpauuen pTyTd 10 MKI/MJ1 BHOCAT MUNETKOM B
koipumMetrpuueckue npoodupku (0,1; 0,2; 0,4; 0,6; 0,8; 1,0 mu), noBoast 0,25% pactBopom iona
B Kanus Hojuzae 10 6 MII B KaKA0W IpoOHupKe, J00aBIISIIOT 110 4 MJI CBEKEIPUTOTOBIEHHOTO
COCTaBHOI'O pacTBOpPa, B30aIThIBaOT. [IpuroToBieHHas TakuM 00pa3oM IIKaja COOTBETCTBYET
conepxanuto ptyta — 1, 2, 4, 6, 8, 10 mKr.

[IBeT KOIOPUMETPUPYEMBIX CMECEH 3aBUCUT OT KOJIMUYECTBA PTYTH, PACTBOP ObIBAaET
OKpAILLIEHHBIM B I[BETA OT CJIa00 KEJITOBATO-PO30BOI0 10 OPAHKEBOTO.

3aKII04YEeHNE O KOJIMYECTBE PTYTH JAIOT 110 CPEAHEMY U3 IBYX olpeaeneHuil. Pacuet konudecTsa
pTyTu npoBoasT Ha 100 r (M) 00bEKTa, UCXOAS U3 CPEAHETO PE3YJIbTaTa ABYX OINpENEICHHH.
dopmyna pacuera:

, TJIE pacTBOpPa, COCTOSIIIIETO U3 PACTBOPOB MEU CyJib(aTa, HATpUs CyIb(hUTa U HATPHS
ruapokapoonarta (1:2:1,5), B36anTeiBaroT, uepe3 10 MHHYT MOTyYeHHYIO OKPacKy B3BECH
KOJIOPUMETPUPYIOT IIyTEM CPABHEHHMSI CO CTAaHJAPTHOW IIKAJIOM.

X — kommuectBo pryty Ha 100 T (Mi1) 0OBexTa, (Mr/100 T),

a — KOJIMYECTBO PTYTH B KOJIOPUMETPUPYEMOM 00bEME, MKT,

V1 — o0bem pacTBopa ilo1a, B3AThIH ISl paCTBOPEHUS, MJI,

V2 — 00beM pacTBOpa 1oa, B3ATHIHN ISl KOJIOPUMETPUPOBAHUS, MJT, N — HABECKA 00BEKTa, T
(m).

JladopaTopnasi padora 17
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XUMHKO-TOKCUKOJIOTMYECKUM AHAJIA3 BEIECTB, U30JIMPYEMbBIX
SKCTPAKIIMEN BOJOHM B COYETAHUHU C JUAJIN30M

CrpykTypa 3aHsTHSs

1. Bxoanoii Tecr.

2. JlaboparopHas paboTa « XUMHUKO-TOKCHUKOJIOTUYECKUI aHaIN3 BEILIECTB, U30JUPYEMBbIX
SKCTPaKIMEN BOJIOM B COYETAHUU C THATTUZOM).

3. IToroBsIii TeCT.

Ieau 3ansaTus

- MPOBECTH MPOOOMOATOTOBKY 0OBEKTa METOIOM U3 JUTSI JAITbHEUIIIETO UCCIICIOBAHUS;
- MPOBECTH UJECHTU(PHUKALUIO U KOJTUUECTBEHHOE OINpeIeNICHUE KUCIIOT U IIeI0Yeil B
MOJIyYE€HHBIX JHalln3aTax;

- MPOBECTH UACHTU(PHUKAIUIO U KOJIMYECTBEHHOE OIpe/IeTICHUE COJIeH KUCIOT B MOJIYYEHHBIX
Ualii3arax.

Bomnpocsl 111 caMONOATr0TOBKH

1. KakoBbl 0COOEHHOCTH UCCIIEJIOBAHUS HA HATMYHE MUHEPATBHBIX KUCIOT B OOMaTepuane u
OMOXKHUTKOCTH?

2. Kakue npeaBapuTebHBIC HCIIBITAHMS HA BEIIECTBA, N30JIMPYEMbIe HACTAUBAHUEM C BOJIOM, BBI
3Haere?

3. Kakue 00BeKTHI cllelyeT HampaBisaTh HA UCCIEAOBAHUS ITPH OCTPOM OTPABJICHHUH:

a) MUHEpaJIbHBIMH KUCIIOTAMH;

0) eIKUMH IIeI0YaMu?

4. Kakue cyniecTBytOT METO/IbI M30JIMPOBAHUS U OYUCTKU U3BICUYCHUN IIPU OTPABICHUAX
MUHEPATbHBIMH KHCIOTAMH, EAKUMU IIeJI0YaMu?

5. Kak npoBouTCsi XMMUKO-TOKCUKOJIOTMYECKUI aHAIN3 HAa HAJIMYUE CEPHON KUCIIOTHI?

6. Kak mpoBouTCS XUMUKO-TOKCUKOJIOTHYECKHI aHAIIN3 HA MPUCYTCTBUE a30THON KUCIIOTHI?
7. KakoBbl 0COOEHHOCTH MTPOBECHUS HCCIEA0BAHUS HA HATHUNE XJIOPUCTOBOAOPOTHOM
KHUCJIOTHI?

8. Tokcukonornueckoe 3Ha4eHNe MUHEPATBHBIX KHUCIOT, CAMIITOMBI OTPaBJICHHUS, TIepBas
TIOMOIIIb TIPX OTPABIICHUU UMH.

9. B uem 3axiouaercss 0cOOEHHOCTh OOHAPYKEHUSI aMMHUaKa B OMOJIOTUYECKOM MaTepuae?
WNutepriperaius pe3ynbTaToB UCCAEAOBAaHUS HA HATMYME aMMHAKa.

10. Kak npoBOANUTCS XUMUKO-TOKCHKOJIOTUYECKUI aHaIN3 Ha HATMYKE HATPHS THIpoKcuaa?
11. X¥MHKO-TOKCUKOJIOTHUECKUN aHAJIN3 HA MPUCYTCTBUE COJIEH a30THOM M a30TUCTON KUCIOT
(HUTPUTOB U HUTPATOB).

12. Kak OTIMYUTh €IKYIO MIEI0Yh OT PACTBOPOB KapOOHATOB (THIPOKapOOHATOB)?

Jlabopamopuaa padoma «XumuKko-moKcuKonN02U4eCKUil AHAU3 6eU{€CME, U30AUPYEMbIX
IKCMpaxKyueil 6000ii 6 COUeMAHUU C OUATIUZOM)»

Hccnenyemslit 00bekT (10 rpaMMOB) H3MeENbYaIOT, CMEIIMBAIOT B XUMUYECKOM CTaKaHE C
HEOOJIBIINM KOJIMYECTBOM JTUCTHILTIUPOBAHHOM BOABI 10 00pa30oBaHMsI I'yCTOM KallMIlbl, CMECh
yepe3 1-2 yaca QUIBTPYIOT UM LUEHTPUPYTHPYIOT, GHIBTPAT (LEeHTpU(yraT) HOMEIIAIoT B
CTEKJISTHHBIN [IMJIMHAP C HATSHYTOM MepraMeHTHON Oymaroif BMECTO JHa, IMJIMHP TOMELIAIOT
BO BHEIIHUH COCYJ C HAJIUTON B HETO BOJOW U MOJBEPraroT AUAIU3Y.
Juanu3 npousBoauTcs 2—3 pasza 1o 4—6 yacoB. CIuTble BMECTE AMAIN3aThl BHIIAPUBAIOT HA
BOJIIHOM OaHe 10 o0beMa 5 — 10 MJT ¥ UCCIIeAYIOT Ha HAJIMYKME KUCIIOT, IIeJI04Yel U coel.
Hccaenopanue nuajm3ara Ha HAJIM4YMe KHCJIOT
1. 1 xammto MUanM3aTa HAaHeCTH Ha WHIUKATOPHYIO OyMary kpacHblid KoHro: Habmonath
M3MEHEHHeE I[BeTa OyMaru 10 kpacHoro. [Ipu aHaiornyHoM Mccie10BaHuu 2 Karelb
XJIOPUCTOBOJIOPOTHON KUCIOThI HA0II01aeTCsl KpaCHOE OKPAIIMBAHNE HHANKATOPHOU Oymaru.
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2. K 2 karsim iuanu3ata 100aBUTh 2 KaIlIv CIIUPTOBOTO PacTBOPA AUMETUIAMHUHOA300€H301a:
Ha0Jt0/1aTh U3MEHEHUE 1BeTa quanu3ara. [Ipu anaJoruyHom uccieoBaHuu 2 Karelb
XJIOPUCTOBOIOPOTHON KUCIIOTHI HA0II0OJaeTCsl SIPKOE MAJTMHOBOE OKpPAIIMBAHUE.
HcciaenoBanme 1uajn3ara Ha HAJUYHE 1IeJ0YeH

1. K 2 karursim uanu3ara qo0aBuTh 2 Karumy pactBopa tporneoiuHa 00: HaOIr0AaTh U3MCHEHHE
[[BETa UCCIIEyeMOTo pacTBopa. IIpu aHanorn4HOM HCClIe0BaHUH PacTBOPA HATPUs THAPOKCHIA
Ha0II0/1aeTCs SIPKOe KpacCHOE OKpaIlIuBaHUE.

2. K 2 kamsim quanu3aTta Jo0aBUTh 2 KAk pacTBOpa MHIUTOKApMUHA: HAOI0OJaTh N3MEHEHHE
1[BeTa ucciaeayemMoro pactsopa. [Ipu aHanoru4HoMm Hccie0BaHUN pacTBOPa HATPUS TUAPOKCUIA
HaOJI0AaeTCs SIPKOe 3eJIeHOe OKpaIlliBaHHe.

3. K 2 kansm auanu3ata 100aBUTh 2 Karuid CIIMPTOBOTO pacTBopa (peHondranenHa: HabmoaaTh
M3MEHEHHE I[BETa UCCIIeAYeMOro pacTBopa. [lpu aHamoruaHoM ucciie[o0BaHIH PacTBOpa HATPHS
THIPOKCH/Ia HAOII0JaeTCsl SIPKOE MAJIMHOBOE OKpAaIlliBaHUE.

HccaenoBanne 1uanu3aTa Ha MUHepaJbHbIe KHCJIOTHI

[TosokuTenbHBIC UCTIBITAHUS (PEAKITUS CPEIBI KUCIIAst) BEAYT K HEOOXOIMMOCTH HUCCIICIOBAHS
Ha OTJeNbHbIE KUCIOThL. CyIIHOCTh HCCIIEI0OBAHUS Ha KUCIIOTHI 3aKJII0UAeTCs B OOHApYKEHUU
C680000HBIX KUCIIOT, YTO MOXKET OBITh OCYIIIECTBIICHO JIMIIIb ITOCJIE UX MEPETOHKH.

BBuy TOro, 4T0 HEKOTOPBIC U3 KUCIIOT IIEPETOHSIOTCS IIPH OYCHB BEICOKON TeMIIepaType, 4acTo
MPUMEHSIIOT KX BOCCTAHOBJICHHE B 0oJiee eTyyne coeAMHEeHUs. Tak, CepHYI0 KUCIOTY
MIEPEBOISIT B CEPHUCTYIO, JIETYy4yI0 B Buje anruapuaa SOz, a30THYIO KUCIOTY — B OKUCIIBI a30Ta.
[Tpu Hanuuuu cBOOOAHON CEPHOI KUCIOTHI IPU MIPOCTOM MEPETOHKE BCIEICTBUE MOCTOSIHHOTO
MIPUCYTCTBUS XJIOPUIOB U3 00BEKTA UCCIICIOBAHMS IEPETOHSIETCS XJIOPUCTHIN BOIOPO/I.
[ToaTomy nccneaoBanre Ha HaJM4Ke KUCIOT HEOOXOAMMO HAUUHAThH C CEPHOU KUCIIOTHI.
Cepnas KucJioTa

KauecTBeHHOe 00HApyKeHHe Cyab(AT-HOHA.

1. Peaxyus c 6apus xnopuoom. K 5 xanusam nuctuiuiata 100aBisiioT 2 kamiau 5% pacTBopa
Oapust XJIopuaa: MOSIBICHHE OETIOT0 0cajKa, HEPACTBOPUMOTO B a30THOU M XJIOPOBOJOPOIHOM
KHCIIOTaX, YKa3bIBaeT Ha HATHUKE Cylb(aT-uoHa B AMATU3aTe, HO HE JOKa3bIBAE€T MPUCYTCTBUS
CBOOOJTHOM CEPHON KHUCIIOTHI.

2. Peaxyus co ceunya ayemamom. K 5 kamnsam auanuzara 100aBisioT 2 xamim 3% pacTBopa
CBHHIIA aIleTaTa, IPHU HAIMYHU CYIb(aT-nHoHa BBINIAAET OBl 0caJOK CBUHIIA Cyb(daTa,
HEPACTBOPHUMBIN B a30THOM KUCIIOTE, PACTBOPUMBIN B €/IKHX I[E10YaX U B PACTBOPE aMMOHHSI
arierara mpu HarpeBaHUU:

3. Peaxyus ¢ nampusi poouzoHamom OCHOBaHA Ha TOM, YTO HATPHUS POJAM30HAT C COJISIMH Oapus
oOpazyer 6apus poJIM30HAT, UMEIONINUN KpacHYI0 OKpacKy. OT 100aBICHHS CEPHON KUCITOTHI HIIA
cynbs(haT-MOHOB Oapusi poAM30HAT pasnaraercs, oopasyercs ocasiok Oapus cynbdara, KpacHas
OKpacKa hCYe3aeT.

Ha ¢unprpoBanbhyto 6ymary HanocsT 1o 1 karute 1% pacTBopa 6apus xjmopuaa u
cBexxenpuroroniieHHoro 0,2% pacTBopa HaTpusi pOAU30HATa, HAOIIOJAaeTCs KpacHOe
OKpaIlliBaHUe, MOCIIe HAHECEHUS Ha MATHO 2 Kamellb JUCTHIUIATA, COAEpIKaIIero cyib(ar-uoH,
OKpacKa TIsITHA MCUEe3aeT.

Peakuus cienmduyHa 115 cynbgaT-uoHa.

HccnenoBanue Ha HamuuKre cBOOOHOM CEpHON KHUCIOTHI.

Omeonxka ceprou kucromul. K quanuszaty 100aBIIsOT MeIHbIE OMWIKH, OTTOHSIOT CEPHUCTYIO
KHCJIOTY B IPUEMHHK C PACTBOPOM #ojia B Hoauae kanus. [locne mo6aBiaeHus K OTTOHY
pa30aBIeHHON XJIOPUCTOBOAOPOTHOM KHCIOTHI M YAAJEHUs Ho/1a HarpeBaHueM (10
oOeclBeUrBaHUs PaCTBOPA) BHOCAT PacTBOp xyopuaa 6apus. Beimagenue ocanka 6apus
cynb(ara yka3plBaeT Ha HAIMYNE CEPHOU KUCTIOTHI:

KoanuecTBeHHOe onpeenenne. ATMKBOTY BOJHOTO u3BiedeHus TuTpytot 0,1 M pactBopom
HATpUsI THAPOKCUIA B IPUCYTCTBUU METUIIOBOTO OPAHIKEBOTO.
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A30THasi KHCJI0TA

KauecTBeHHOe 00HApY:KeHHe a30THOM KHCIIOTHI.

Omeonka a3omuot Kuciomol U3 JUAIN3aTOB. A30THAsI KUCIIOTa cpa3y HE NIEPETOHSIETCS U3
pa30aBiIeHHBIX PACTBOPOB, BHaYalle OTTOHSIETCS BOJA, 3aTeM — a30THas Kuciora. [loamomy
ouanuzamel, cooepicawyue a30mHyr KUCI0my, 0meoHaom noumu docyxa. JJo0aBieHne MeaHbIX
OIMJIOK K AMaNN3aTaM CocoOCTBYET neperoHke Kuciaotel. [Ipu B3aumonelicTBuu a30THOM
KHMCJIOTBI C METHBIMU ONMJIKaMU o0pa3zyeTcst okcup azora (I11), koTopslii okucsiercs 10 okcuaa
azota (1Y), KoTophIil pearupyer ¢ BOJOH, B pe3yIbTaTe 4ero o0pa3yeTcsi CMeCh a30THOW U
A30TUCTOMN KUCIIOT:

A3OTHYIO KHCIIOTY, 00pa30BaBIIyIOCS B TPUEMHHKE, OTIPEIEIISIOT IPU IIOMOIIH PEAKITHIA:

1. Okpawueanue wepcmu. CB0OOAHAS a30THAS KUCIOTA MPU JOCTATOYHOU KOHIEHTPALUU
pearupyer ¢ 6eKkamMu, OKpaIlMBasi KX B KEITHIA BT (KCAHTONPOTEMHOBAs peakius). YacTb
UCCIIeTyeMOH KUIKOCTH BBIMIAPUBAIOT C MIEPCTIHBIMU HUTKAMHU, IIPH STOM LIEPCTh
(comeprkaiast OETIKM) OKPALIMBACTCS B JKEITHIA LBET, IEPEXOSAIINI IPU T00ABICHUHN pacTBOpPa
aMMHaKa B OpaH)XeBbld (CBOOOIHAs a30THAs KUCIOTa). KpoMe a30THOM KHCIOTHI, IIEPCTh
OKpAaIlIMBAET B JKEJITHIN I[BET U MUKPUHOBAA KUCIOTA. OTIMYUEM MOCISAHEHN CITYKUT
OKpAILIMBAaHUE CAMOM JKUIKOCTH B KEJITHIH 1[BET, a TAKKE OKpAIIUBAHUE IIEPCTH MTPH KUIISTYCHUU
C pa3Be/IEHHBIMH PaCTBOpPaMHU.

2. Peakyus c ougpenunamunom. Peakuysi OCHOBaHa Ha OKMCIICHUH TU()ESHUIIAMUHA a30THOM
KHCJIOTOH, IIPH 3TOM BHaydaie o0pasyeTcs OecuBeTHbINA Au(eHMIOSH3UANH, KOTOPBIN TPU
JalbHENIIIeM OKUCIICHUH MPEBPAIAeTCs] B COCAMHEHUE CUHETO IIBETA.

Karutro uccnenyemoi :KUIKOCTH CMELINBAIOT ¢ 2—3 KaIUISIMU pacTBopa U eHIaMIHA B
KOHLEHTPUPOBAHHOM CEpHOM KHCIIOTE (B BBINAPUTEIBHON Yalike 0e10ro 1BeTa) — MOSABISETCS
cuHee okpamnBaHue. Takoe e OKpamIMmBaHHe AAK0T COJIM a30THOM M a30THCTON KHCJIOT, a
TaK:Ke Apyrue OKNCJIUTEIH.

XJI0pHCTOBOAOPOIHAN KHCJI0TA

KauecTBeHHOe 00Hapy:KeHHUe XJI0PUA-HOHA.

1. Boanoe u3BiieueHue (quain3ar) uccieayrot peakuueit Ha Cl. O6pa3oBanue ocanka cepedpa
XJIOpUJIA YKa3bIBaeT Ha HEOOXOAMMOCTh IPOBEJCHUS 1ajbHEHNIIEro uccieJOBaHusI Ha
CBOOO/THYIO XJIOPUCTOBOJOPOIHYIO KUCIOTY. BenencTBue BO3MOXKHOCTH 00pa3oBaHMs
XJIOPUCTOBOJIOPOTHOM KUCIIOTHI U3 XJIOPUIOB MPU HATUIUH CBOOOTHOM CEPHOM KHUCTOTHI
CHayaJia He0OXO0JMMO MPOMU3BECTH UCCIIEI0OBAaHUE Ha CEPHYIO KUCIIOTY, a 3aTeM Ha
XJIOPUCTOBOJIOPOIHYIO.

2. YacTb BOJTHOTO U3BJICUEHHSI IEPETOHSIOT. BHavane oTroHsercs Bojia, 3aTeM MPU HOBbIILIEHUH
coJiepKaHus XJIOPUCTOro Bojiopoa A0 10% nocneqHuii HaYMHAET MEPETOHATHCS, TOITOMY
KHJIKOCTb JIOJDKHA OBITH BBINIApPEHa 110 BO3MOKHOCTH BCSI.

JIMCTUIUIAT UCCIEeny 0T Ha HaJIMYKe XJIOPUCTOr0 BOJOPO/Ia: a) peakilfei ¢ pacTBOpoM cepedpa
Hutparta (o6Hapyxenue C17); 6) 1o BBIJEJIEHUIO XJIOpa IPU HarPEBAHUU C KaJIMSI XJIOPATOM.
CB00OIHBIH XJIOP MOXKHO OOHAPYKUThH MO TOCUHEHUIO HOAKPAaXMaIbHON OyMaXkKH.
KoanuecTBenHoe onpenesienme.

KonnyectBeHHOE onpeiesieHrne XJI0pUCTOro BOIOPO/Ia BaXKHO, YTOOBI CYIUTh O TOM, UMEETCs JIn
B JJaHHOM Cily4ae (HampuMep, B pBOTHBIX Maccax) BBeJIEHHAs! KUCJIO0Ta, a He
XJIOPUCTOBOJIOPOIHAS KHCIIOTA KenryouHoro coka (0,1—0,2%), koTopast 0ObIYHO B
COJIEP’KMMOM JKETyJIKa TpyIa y)Ke HeMTpanu3oBaHa.

OnpeneneHHyo 4acTb BOAHOIO U3BJICUEHHUS [TOABEPTAIOT IIEPETOHKE, BHIIAPUBAs COAEPKUMOE
KOJIOBI, KaK OMKCAHO BbIIIE, J0CcyXa. B AUCTUILISATE ONPEeaoT KOJTUYECTBO XJIOPUCTOTO
BOJIOpOJia TUTpOBaHUEM 1o PoJbrap iy WM BECOBBIM ITyTeM, B3BEIINBas cepedpa xmuopu. B
cllydae MpUCYTCTBUS B TUCTHIUIATE CEPOBOIOPOIa 00pa30BaBIINIiCA 0CaA0K OTQUIBTPOBBIBAIOT,
pactBopstoT Ha ¢puibTpe B 10% pacTBope aMMuaka, 3aTeM MOJYUYSHHYIO KUAKOCTh TOAKUCIISIOT
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A30THOM KHCJIOTOM, a BBIJICIMBIIUICS MPU 3TOM cepedpa XJIOpul OTHUIBTPOBBIBAIOT U
OMPEIEISAIOT KOJIMYECTBEHHO.

Enxue mieyioum 1 aMMHuaK

Enxue menouun — natpus ruapokcuy (kaycruueckas coga, NaOH), kanusa ruapokcun (KOH) u
kanbius ruapokcua Ca(OH)2.

Cnaboe ocHoBanue — pactBop ammuaka (NH4OH).

Jli1s oOHapykeHHs 11e104eil (ITPH MIEIOYHON PeaKIMK Ha JIAKMYC) K AUalu3aTy NpuOaBiIsiOT
HECKOJIBKO Karellb CHUPTOBOTO pacTBopa GeHondTanenHa, a 3aTeM n30bITOK Xyiopuia 6apusi:
coxpaHeHue po30Boii okpacku HaOmogaercs B npucyrctBun NaOH, KOH, NH40H u Ca(OH)::
2 NaOH + BaCl, Ba(OH)2 + 2 NaCl

Heo0Oxoaumo mpeBapuTebHO YOSIUTHCS, UTO TabopaTopHasi MOCy 1a MEI0YHO-yCTONYHBA.
Ecnu okpacka pacTBopa ucuesaer, TO 3TO — KapOOHaTHas LIeNI0Yb:

Na.,COs + BaCl, BaCOs + 2 NaCl

AMMHaAK

KauecTBenHoe o0Hapy:keHHe aMmMuaka. [locuHeHne KpacHOMN JIaKMYCOBOM OyMaXKKu OT TapoB
JMan3ara sSBIISETCS] OCHOBHBIM UCIIBITaHUEM. V3BIIeueHne moMemarT B K00y ¢ IpoOKOH, K
HUKHEH MOBEPXHOCTU KOTOPOM MPHUKPEIICHBI TPU WHIUKATOPHBIE OyMaKku: 1 — KpacHas
JTAKMYyCOBast; 2 — CMOYCHHAsI PaCTBOPOM MeH cyJib(ara; 3 — cMoueHHas paCTBOPOM CBHHIIA
arierara. [locunenue 1 u 2 GyMaxkek yka3bIBaeT Ha HaIMYME aMMHaKa. /[yt mpuroroBieHus
OyMaxxku 2 OepyT pa3BeICHHBIN PaCTBOP, HMEIOIIUI JIUIIb TOIYOYI0 OKPacKy, KOTOpas OT
aMMUaKa J1eJIae€TCsl MHTEHCUBHO CUHEM.

[ToyepHeHne «CBUHIIOBOW» OyMakKKH yKa3bIBaeT HAa HAJTMYHE CEPOBOIOPO/IA U, CIEI0BATEIHHO,
Ha TPOIECC THUEHMUS; MOCIIEIHEE JIeaeT y)Ke Heleleco00pa3HbIM UCCIIeIOBAaHHE HAa HATUYUE
amMuaka. OOpa3oBaHHe aMMHUAKa MOXET IPOUCXOAUTH TaKkKe Mpu Hanuuuu 1menodeit (NaOH,
KOH), Beiensrormmx aMMHUaKk U3 ero cojieii 1 OENKOBBIX BEIECTB.

Peaxyus ¢ peakmusom Heccnepa. Ot noGaBnenus peaktuBa Heccnepa k nuanuzary uiamn
IIEIOYHOM BOAHOMN BBITSHKKE M3 OMOJIOrMUECKOTO MaTepHralia, CoJeprKaIiell aMMuaKa, BoInagaet
0CaJ0K JUHOJOANMEPKYPAMMOHUS:

B nmpoGupky ¢ 3 karisiMu [uanusara BHOCST Mo 3 Karuid Bojbl U peaktuBa Hecciepa. B
MPUCYTCTBUU aMMHAaKa BBIMAJAET KENTO-OyphIil HIIM OpaHKEeBO-KOPHUUHEBHII 0Ca/I0K.

Kanaus rugpoxcny

BripaxkeHHas menovHasi peakius Cpe/bl TMaan3aToB, OTCYTCTBUE KapOOHATOB U MPUCYTCTBUE
MOHOB KaJlusl yKa3bIBAIOT HA HAJIMYKE KaJIUs TUAPOKCHIA B MaTepuale.

Jlst oOHapy )KEeHUS HOHOB KaJIHs B TUANTM3aTaX MPUMEHSIOT PEaKIMK ¢ HATPUsl TUAPOTAPTPATOM
(NaHC4H406) u c marpus kobansTuHHTpUTOM (Na3[Co(NO2)6]. OTH peakTuBbl B
HEUTPATBHBIX UM CIIA00KUCIIBIX PACTBOPAX JAIOT OCAIKH C HOHAMHU KaJIHsl.

[Tockonbky 00a peakTUBa C MIOHAMHU KaJusl JAl0T OCAKU B HEUTPAITBHBIX U CITA00KUCITBIX
pacTBopax, AUAIM3AThI, UMEIOIIHE IMETOYHYIO PEAKIIHIO, 10 Hadalla UCCIeI0BaHUS
HEUTPaTU3yIOT WK JOBOMAT 10 crabokucioi peakiuu (pH=3-4) pacTBopom ykcycHOU
KHCIIOTHI.

1. Peaxyus c nampus cuopomapmpamonm. B mpoObupKy BHOCAT 5 Karelb UCCIETyEeMOTO
nuanusara, 3 Karmm 1 H pacTBopa HaTpus FHAPOTApTpaTa, TaKOU ke 00beM CMECH PaBHBIX
KOJIMYECTB 2 H paCTBOpa BUHHOW KUCJIOTHI U 2 H pacTBOpa HaTpus arerara. CTEHKH MpOOUpKU
OCTOPO’KHO TTOTHPAIOT CTEKJISTHHOMN MAJIOYKOM: B IPUCYTCTBUH MOHOB KaJIHsI BBITTA1aeT OBl
KPUCTAJUTMYECKUIN OCA/IOK.

2. Peaxyus ¢ nampus kobanemunumpumom. K 5 xaruistm ueciaeyeMoro quannsara J00aBisioT 3
KaIlTi pacTBOpa HATPUs KOOATIBTUHUTPUTA: BBIMAICHUE )KETTOr0 OCa/IKa YKa3bIBaeT HAa HAJTHUNe
WOHOB KaJlvs B TUAIN3aTe.

Hartpus rugpoxcuj
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Hanuuue noHOB HaTpus B [uanU3aTax OMpeessioT NPy MOMOIIY PEAKIHi ¢ Kaaus
THJIPOKCOCTUOMATOM (AaHTUMOHATOM) U IIMHK-YPAaHUIIALIETATOM.

1. Peaxyus c kanus euopoxcocmudbuamom (anmumornamonm). K 3 xarisam auanuzara,
HEHUTPaTN30BaHHOTO YKCYCHOM KHCIOTOM, JOOABISIOT 3 KAl pacTBOpa Kajus
THJIPOKCOCTUONATA, TOTUPAIOT CTEHKU MPOOUPKH CTEKIITHHOW MaJIOYKOMH, TTOSIBICHUE
KPUCTAIJTMYECKOIO 0CAIKa yKa3bIBAaeT Ha HAJMYKE HOHOB HATPUS B BBITSDKKE.

2. Peaxyus c yunk-ypanunayemamonm. K 3 xarusm auanusara go6asisiroT 10 kamens pactBopa
LMHK-ypaHUJalleTaTa, MosBICHUE 3eJIEHOBATO-XKEJITOr0 0Ca/IKa YKa3blBaeT Ha HAJIMYNE NOHOB
HATpUS B TUAIIN3ATE.

Couu KucJIoT

U3 conelt HanbosbIlIee TOKCUKOIOTHYECKOE 3HAUCHNE UMEIOT COJIM A30THUCTON KUCIOTHI
(HUTpUTHI) U XJI0paThl. HEKOTOPOE TOKCUKOJIIOTHYECKOE 3HAUEHUE UMEIOT COJIU 111aBEJIEBOU U
6opnoii (6ypa — Na2B407) kuciot. BoaHoe u3BieueHne MoABEpraoT UCCIEIOBAHUIO HA
HAJIMYHE COJIei 0OBIYHO IPU COOTBETCTBYIOIINX YKa3aHHUAX B MaTepUalax Jena.

Couu a30THCTOM KUCJIOTHI (HUTPUTHI)

KauecTrBeHHOe 00HapYyKeHHe:

1. Peaxyus c cynvgpanunogoul kuciomou u f-nagpmonom. K 3 xarmnsm nuanmsara q00aBiIsSoT 3
karu 0,5% pactBopa cynb(haHUIOBOM KUCIOTHI B 2 H PaCTBOPE XJIOPUCTOBOAOPOIHON
KHCJIOTBI, TIEPEMELINBAIOT: 00pa3yeTcs COJIb AUA30HUSL.

Cnyctst 3 MUHYTBI K CMecH ITPUOABISIOT HECKOJIBKO Kalellb CBEKEMPUTOTOBICHHOTO IIEJI0OYHOTO
pactBopa f-HadToNa — MOSBISIETCS OPAHKEBO-KPACHOE OKPAIIMBAHUE UIIH OCAJIOK.
WHTEeHCHBHOCTH OKPACKH 3aBUCUT OT KOJIMYECTBA HUTPUTOB B TIPOOE.

2. Peaxyus ¢ peaxmusom I pucca. B mpoOUpKy ¢ 5 KaruissMu HEHTPaTM30BaHHOTO JHATA3aTa
BHOCST 3 KaIlIi peaktuBa ['pucca — mosBiiseTcss TEMHO-KpacHOE, KpaCHOE WJIM PO30BOE
OKpaImmBaHue ¢ 00pa3oBanueM ocaaka. CTeneHb OKPACKU MO3BOJISIET MPUOIU3UTEITHHO CYIUTh O
KOJINYECTBE HUTPHUTA U B 3aBUCHUMOCTH OT 3TOT'0 MOJATOTOBUTH K KOJMUYECTBEHHOMY
OTIpeJIeIEHUIO CTaHAAPTHBIE PACTBOPHI COOTBETCTBYIOMIECH KOHIICHTPAITHIH.

O HaMMYUKM HUTPUTOB B IMAIN3ATaX CBUJIETENILCTBYET MOSBICHNE HHTEHCUBHOM OKPAcKH MpH
BCEX yKa3aHHBIX PEAKIIUSAX.

Ecnu npu peakuuu ¢ cynb(paHHUIOBOM KUCIOTON U peakTUBOM ['pricca okpacka
CJIaOOMHTEHCUBHAs, TO 3TO BO3MOXKHO HE 3a CUET HUTPUTOB, BBI3BABIINX OTPABJICHUE, a 3 CUET
WX HAIAYHS B OKpY’KaloUien cpeze. B 3Tom ciydyae mpoBOIUTCS OTTOHKA HUTPUTOB U3
JIMaIN3aTOB B TOKE okcuja yriaepona (1V).

YacTh muannsara BHOCST B KOJIOY, IOJKUCIISIIOT YKCYCHOM KUCIIOTOM, KOTOpasi U3 HUTPUTOB
BBITECHSIET a30THCTYIO KHCIIOTY, U HE BBITECHSIET a30THYIO U3 HUTPATOB, U3 anmnapara Kunmna
MpOIyCKaroT okcua yriaepoaa (1Y), KoTopelil IEpeHOCUT a30TUCTYIO KUCIIOTY B MpueMHUK ¢ 1%
pacTBOpoM HaTpus ruapokcua. [locie OTroHKH coepkuMoe pueMHHKa HeiTpanu3ytoT 10%
pPacTBOPOM YKCYCHOW KHCIIOTHI, 3aT€M B HEUTPATM30BAHHOM JUCTHILISTE OTPEACIISIIOT HATHIHe
HUTPUTOB C TIOMOUIbIO OMMCAHHBIX BBIIIE PEAKLUH, a TAK)KE C TOMOIIIBIO OKPALTHMBAHUS
HoIKpaxMallbHON OyMaKKH.

Peaxyus c iookpaxmanvrou bymadsickoti. Ha oakpaxmaiabHy0 OyMaKKy HAaHOCST Kario 1 H
pacTBopa XJIOPHCTOBOAOPOIHON KUCIOTH U 3 KaIluld HEUTPATM30BAHHOTO JUATN3aTa, IPU
HAJINYMU HUTPUTOB HOAKpaxMaabHas OyMakka CHHEeT.

Peaxyus ¢ ougpenunamunom. K 2 xamiam nmuanmzara 7o0aBisroT 1 Karumo pacTBopa
nuQeHnIaMrHa B KOHIICHTPUPOBAHHOW CEPHOM KUCIIOTE: HAOI0JaeTCs MHTEHCUBHOE CHHEE
OKpaIrBaHue.

KoanuecTBenHoe onpenesienme.

KonnyectBeHHOE onpeiesieHne HUTPUTOB.

10 M1 quanu3aTa MOMEIIAIT B MPOOUPKY U 100aBisioT 1 Mt peaktuBa ['pucca. BerpsaxusaroT
CoZIepKMMOE MTPOOHUPKHU U yepe3 15 MUH. OnpeaenstoT ONTHYECKYIO MIIOTHOCTh MOJIy4€HHOTO
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pactBopa Ha poToanekTpokoropumerpe (KDK-3, B kroBeTe ¢ TONMMHON ciiost 1 ¢M mpu JAyinHe
BoJTHBI 540 uMm (3enenbiii cBeToduiabTp). KoHTpoas — Bojaa ounienHas. [1o rpagynpoBodHOMY
rpaduKy ONpeAesIOT Coep)KaHie HUTPUTOB B IUAIN3ATE.

KonunuecTBenHoe ornpeneneHue HUTPATOB.

5 M1 [uanu3aTa noMemaroT B MpoOupKy, 100asistoT 0,3 T cMecH AJisi BOCCTAHOBJICHMUS,
COJZIep)KMMOE IPOOUPKH THIATEIBHO MEPEMEIINBAIOT B TeUEHHE 2 MUH. U OCTaBJSIOT Ha 10 MUH.
3aTem npoOupKy HEeHTPUPYTUPYIOT S MHUH. TIPH CKOpOCTH 5—6 ThIC. 00./MHuH. Hamocagounyro
KHUIKOCTH (hOTOKONIOpUMETpHUPYIOT Ha pubdope KDK-23 B kroBeTe ¢ TOMMIMHOM cinosi 1 cM, ripu
nrHe BosiHBI 540 HM (3eneHblid cBeTohuibTp). PacTBop cpaBHeHuss — 12% yKcycHasi KUCIIOTa,
o0paboTaHHas CMEChIO Ui BoccTaHOBJIEeHHUs. 110 kKannOpoBouyHOMY rpaduKy ONpeAesoT
coJiep>KaHue HUTPATOB, BOCCTAHOBJICHHBIX /10 HUTPUTOB, B Mpo0e (quanusare).

Pacuer conepxanrie HUITPUTOB 1 HUTPATOB B HCCIETYEMOM OOBEKTE MIPOBOJIAT 110 (popMyJIe:

, TIIe

X — KOHIEHTpAIHst HATPUTOB (HUTPATOB), MI/KT,

A — conepkaHue HUTPUTOB (HUTPATOB) MO KATMOPOBOUYHOMY IpadHKy, MKT,

V1 — oOmwmii 00beM Auanu3ara ¢ y9eToM pa3BeJICHUS, MII,

V2 - 00beM auanu3arta, B3sITBIN I UCCIIENOBAHHS, MII,

N — HaBecKa 0OBEKTa, KT.

JladopaTopnasi padora 18
Crpykrypa 3aHATHA
1. BxonHoii Tecr.
2. [Ipaktnyeckoe 3austue "OmnpeneneHue KapOOKCUreMoriioonHa B KpoBu'.
3. UTorosslii TecT.
Meau 3ansiTUS
- I3YYHTh (PU3UKO-XUMHUYECKHE CBOKCTBa okucH yriepoaa (I1), myTu ero moctyruieHus,
MIpEBpaIEeHNs B OPTaHU3ME;
- MpOBeCTH OOHApYyKEHUE U KOJIMUECTBEHHOE OIpe/iesieHre KapOoKCHUreMoriioonHa B KpOBH,
WHTEPIPETAINIO TOTYYSHHBIX PE3yJIbTaTOB.
Bonpocs! 1J1s1 caMONOATOTOBKH
1. Ha3oBute ocHOBHBIC pHU3NKO-XUMUYECKHE cBOWCTBa okcua yriepoaa (I1).
2. IlepeuncinTe UCTOYHUKH OTpaBiieHus okcuoM yriepona (11).
3. VkaxuTe myTH MPOHUKHOBEHUs okcua yriepoaa (1) B opranusm npu oTpaBiIeHUsIX.
4. Tlepeuncnute AepUBATHl TEMOTIO0MHA M YKAXKUTE, KAK OHU B3aUMOCHCTBYIOT C OKCHIOM
yriepona (II).
5. HazoBuTe OCHOBHBIE CHMIITOMBI OTpaBiieHus okcuoM yriaepoaa (I1).
6. MexaHM3M TOKCHUYECKOTO JeicTBus okcuaa yriepoaa (1) Ha opranusm yenoBeka.
7. [lepeuncnure XUMUYECKUE peaKkLIUK OOHAPYKEHUS KapOOKCUTEMOTIO0MHA B KPOBH,
UCTIOJIh3yEeMbIe B XUMUKO-TOKCHKOJIOTHYECKOM aHAJTH3E.
8. B uem cymHOCTh CrieKTpo(hOTOMETPHUECKOTO METO/1a OOHAPYKEHUST KapOOKCUTEMOTIIO0NHA B
KpoBu?
9. [NepeuncnuTe U3BECTHIO BaM METOIBI KOJIMYECTBEHHOTO ONpeIelieHUsT KapOOKCUTEMOTIIOONHA
B KpoBH. KpaTko oxapakTepu3yiTe uxX CyIIHOCTb.
10. [Ipu kakoM coaepxKaHUU KapOOKCUTEMOTII00MHA B KPOBH YEJIOBEKA MOKET HACTYIUTh
CMEPTH?
11. lIpuBeauTe COEKTPHI MOTIIOMIEHUS BOCCTAHOBIEHHOTO T€MOTJI00MHA U
KapOokcuremoriioornHa Ha ofHoM rpaduke. OTMEThTE H300€CTHYECKUE TOUKH U MAKCUMYMBI
abcopOuuu.
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12. Hanumute pacueTHyo Gopmyity sl KOTUYECTBEHHOTO ONpe/IesIeHUs

KapOOKCUreMoriioOnHa B KPOBH.

JlabopaTopnasi padota

OoOHapy:keHne KAPOOKCUTeMOTII00MHA B KPOBH CHIEKTPO(POTOMETPUYECKHUM METOA0M

3aganue 1. 3anuck CIEKTPOB MOTJIOIIEHUS pacTBOPa TOHOPCKOM KPOBU

1.1. 3anuch criekTpa NOMIOMICHUS PAacTBOpa TIOHOPCKOM KPOBU 0 BOCCTaHOBJICHHMS. 1 Ml
CBEXeH TOHOPCKOH KpoBH pa3BoiaT 0,1% pacTBOpoM rupokcua aMMOHHUS B MEPHO# Koj10e Ha
100 M. O6BeM pacTBOpa JOBOJAT IO METKH, TIOCIIC YETO pacTBOP GUIBTPYIOT. 4 M1 pUIbTpaTa
IIOMEIIAIOT B KIOBETY C TOJIIIMHOM MOIIomarouero ciost 10 MM 1 CHUMArOT CIIEKTP
MOJYYEHHOTO pacTBopa B nuanazone airuH BoJH oT 500 1o 600 um. KoHnTposbs —
TUCTUIUTUpOBaHHas Boja. [Ipu moctpoennn rpaduka moaydeHHOTO CIIEKTpa MOTIOMICHUS

OKCHUI'€MOTJI00MHA OTMEYAIOT MaKCUMYMBI IIOTJIOINICHUSA (pI/IC 1)

AD

1,27
2

e

0,84

0,67

02

T ¥
500 §50 600 A e

Puc. 1. CriekTpbl MOTJIOLIEHUS TOHOPCKOIM KPOBH 10 BOCCTaHOBIIEHU (A) U rocie

BocctanoBmneHus (b).

1.2. 3anuch criekTpa MOTJIOMIEHHUS PacTBOpa TIOHOPCKOM KPOBHU MOCTIE BOCCTaHOBIIEHHUs. B
KIOBETY C TEM K€ PAaCTBOPOM JIOHOPCKOM KPOBH JTOOABIISIFOT 5 MI' TUTHOHUTA HATPUS,
COJIEP>KUMOE KIOBETHI THIATENFHO MEPEMEININBAIOT U BHOBb CHUMAIOT CIIEKTP MOTJIOMICHHUS
MOJTy9YEHHOTO PacTBOPA B TOM K€ JIMara3oHe JTMH BOJIH. KOHTpOJIb — AMCTUIUITMPOBAHHAS BOJA.
3apuCOBBIBAIOT MOJIYYECHHBIHN CIIEKTP MOTJIOMICHHUS] BOCCTAHOBIEHHOTO TeMOTIO0NHA
(me3oxcuremMornoOMHa) B KPOBH, HAKJIAIBIBAIOT HA CIIEKTP, MOTYYEHHBIN B 3a1anuu 1.1 u

OTMCYAOT MAKCUMYMBI ITOTJIOIICHU .

3ananue 2. 3anuch CIIEKTPOB MOTJIOIIEHUS PACTBOPA KPOBH, COJIEpIKalllell KapOOKCUTeMOrJI001H
2.1. 3anuchk crieKTpa MOTJIONICHHS pacTBOpa KPOBH, COJIEpIKaIIeid KapOOKCHTeMOTIIO0UH, J10
BOCCTaHOBIIeHHUs. 1 M1 KpoBH, cofepskamiet okeua yraepoaa (1) momermaroT B MepHYyIo KOOy
Ha 100 M u pa3sogst 0,1% pactBopom ruapokcuaa aMMonus. [lonydeHHbIi pacTBOp

GUIBTPYIOT.

4 My punbTpaTa MEPEHOCAT B KIOBETY € TOJIIMHOM Mmoroniarmero cios 10 MM 1 CHUMAioT
CHEKTp MOTJIOIIEHUS pacTBOpa U auanazone AauH BosH oT 500 1o 600 am. KonTpons —
JUCTUIUIMpoBaHHas Boja. CTposT rpaguk CHeKTpa MOTJIomeHus: KapOOKCUTeMOrioOnHa u

OTMEYAIOT MAKCUMYMBI TOTJIOMICHHUS (pHC.2).
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Puc..2. CriekTp morsomeHus: KpoBH, CoAepkKaiieii KapOOKCUTeMOTIOONH, 10 BOCCTAaHOBIICHUS
(A) u nocne Boccranosinenus (b).
2.2. 3anuchk CrIeKTpa MOTJIOMIEHUS pacTBOpa KPOBH, COAEpKaliel KapOOKCUTeMOrIOOnH, IMOciie
BoccTraHoBieHUs. [locne 3anmucu mpeaplayniero CuekTpa norjaoleHHs B KIOBETY ¢ paCTBOPOM
KpOBH, cojiepKalliell KapOOKCUTeMOIJIOONH, 00aBISIIOT 5 MI ftuTHOHKTA HaTtpus. Conepkumoe
KIOBETHI THUIATEIbHO NEPEMEIINBAIOT U BHOBb CHUMAIOT CIIEKTP MOTJIOLIEHHS [TOJYyYECHHOTO
pacTBopa B TOM K€ Auara3oHe JIMH BoiaH. KoHTposb — nuctrimmpoBanHas Boja. IlorydeHHsit
CIIEKTp MOIJIOLIEHUs KapOOKCUIreMOryIo0MHa B KPOBU HAKJIaIbIBAIOT HA CHEKTP, MOJTy4YEHHBIN B
3a/1aHuy 2.1 1 0TMEYa0T MaKCUMYMBbI TIOTJIOIICHHUS.

3aTeM clieKTpajIbHbIE KPUBbIE KAPOOKCUTEMOTIO0NHA U JIE30KCUTeMOITIO0MHA,
NOJy4eHHbIC B 3a7anusx 2.2. u 1.2., crpost Ha oxHOM rpaduke (puc. 3), oT™Medas Tpu
1300eCTUYECKHE TOUKHU IIPH JAjMHax BoJH 548, 560, 577 HM.

D
N

-

-
o

SO0 550 600 A nu
Puc. 3. Cnextpsl nornorienus kapobokcuremorinobuna (A) u nesokcuremorinoonna (b)
3amanue 3. KonndecTBeHHOE OMpeiesieHne KapOOKCUTEMOTIIOONHA B KPOBH
CHEKTPO(HOTOMETPHUUECKUM METOJIOM
0,5 M1 vccreryemMoi KpoBH MOMENIAI0T B MepHYI0 Koyi0y Ha 100 M1 1 TOBOASIT COEPKUMOE 0
metku 0,1% pacTBOpoM THIPOKCHAAa aMMOHHUsS, TIIATENLHO TMEpEeMeNnBalT. PacTBop
GbuneTpyroT, 4 mMi GUIBTpaTa BHOCAT B KIOBETY C TOJIIMHOW TOTJOMAmero cios 10 M,
NOOABJISAIOT 5 MI JUTHOHHWTA HATPUS, COJEPKUMOE KIOBETHI TINATEIHHO MEPEeMEIINBAIOT.
Kontpone — muctuimnupoBanHas Boja. M3MepstoT ONTHYECKYHO IUIOTHOCTH PAacTBOpa KPOBH
npu jymHe BoHBI 534 HM (D1) u 560 M (D2). JlanHble 3HaYeHUS ONTHYECKHUX TUIOTHOCTEH
MOJICTABJISIOT B (POPMYJy U PacCUMTHIBAIOT MPOIEHTHOE COJIep:KaHue KapOOKCUTreMorio0nHa B
KpPOBH:
, TIie
K1 =0,76; K2 = 0,36 (koaddurmenTsI, onpeneneHbl SKCIEPUMEHTAIBHO),
D1 - 3nHaueHue oNTUYECKON TUIOTHOCTH PacTBOpPa KPOBH MPH JITTUHE BOJIHBI 534 HM,
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D2 - 3nHaueHue onTUYECKON IIIOTHOCTH PACTBOPA KPOBH IIPH IJTMHE BOJIHBI 560 HM.
JlnuHa BoTHBI 534 HM - 3TO JJIMHA BOJIHBI, IPH KOTOPOW HabJo1aeTcs camasi OobInasi pa3HHIIa
B OINTHYECKUX IUIOTHOCTAX KapOOKCHUTEMOTJIOOMHAa M BOCCTAHOBJICHHIOTO reMorjoduna, a 560
HM - JIIMHA BOJIHBI, IPU KOTOPOM MEPECeKaroTCsi KpUBbBIE MOTIIONIEHUSI KapOOKCUTeMOrIo0nuHa U
BOCCTaHOBJICHHOT'O T€MOTJIOOMHA, €CJIM OHH M300pakaroTcsi Ha OHOM Tpaduke (CM. puc. 3).
N3o6ectuueckne  TOYKM  TEpeceYeHHs  KPHUBBIX  KapOOKcHUreMmorioOmHa U
BOCCTAHOBJICHHOT'O TE€MOTJIOOWMHA, a TAaKK€ WX MAaKCUMyMbl TOTJIONICHUS MOTYT HECKOJIBKO
OTIIMYAThCA OT YKa3aHHBIX B JIMTEpaType, B 3aBUCUMOCTH OT mpubdopa. CTyAeHTHI MOJIb3YIOTCS
JaHHBIMU, TPUBEJACHHBIMU B METOJMYECKUX yKazaHusx. llocie pacuera copepKaHus
KapOoKcureMorjio0uHa B KpOBM Ha OCHOBaHMM TalOi.l [enaroT 3akiloueHue O CTENeHU
OTpaBJICHUS OKUCHIO YTIIEPO/Ia.

Taoauma 1
3aBucumocth Mexxay KoHuenTpauueit CO B Bo3ayxe, cogepkaHueM
KapO0OKCHUreMOrJI00MHA B KPOBHM U MPU3HAKAMM OTPABJIEHUS

CO B BO31YXE, HbCO B kpoBu, % IIpu3naku oTrpaBjieHust

MI/J1

0,08-0,11 0-10 BeccummroMHo.

0,20 10-20 YyBcTBO cxaTus jida.
Bo3MmorkHa nerkas
roI0BHAs 00J1b, KOJKHAs
THIICPEMHUSL.

0,23-0,46 20-30 ["onoBHast 60716, CTYK B
BHCKaX.

0,46-0,88 30-40 Tspxenas roaoBHas 00JIb,
TyMaH B I'Jla3ax, TOIIHOTA,
pBOTa, KOJLIArC.

0,80-1,35 40-50 Te >xe CUMIITOMBI, HO Yallle
Ha0JII0JaeTCs KOJIIarC.

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

1,8-57 60-70 y4YalieHue cepaecaHon
NeSITEeIbHOCTH | IbIXaHUS.
BosmoxHa cMepTh.

5,7-14,08 80-90 CMepTh MEHbIIIE, YeM 3a
Yac BJbIXaHUS.

5,7-14,08 90 CMepTh 32 HECKOIIbKO
MUHYT BJIBIXaHUSI.
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8 TEMATUKA KYPCOBBIX, KOHTPOJIbHbBIX PABOT, PE®GEPATOB

JlanHbIil BUA paboThl He peaycMoTpeH Y11

9 HNEPEYEHbDb BOITPOCOB K OK3AMEHY (BAUYETY)

a) IEPEYEHDb BOIIPOCOB K 3AYETY

1. Ilpeamer u coiepxkaHHE TOKCHKOJIOIMYECKOHM XHMMHUH, OCHOBHBbIE IPOOJIEMBI, 3aJauu U
IIEPCIIEKTUBBI pa3BUTUA. B3auMOCBA3b ¢ ApyrMMU JUCHMIUIMHAMYU (MEIUIIMHCKUMU - CyAeOHOMI
MEIULUHON, KIMHUYECKOH  TOKCHUKOJIOTHMEH, HapKOJOIMeW;  MeIUKO-OMOJIOrMYeCKUMH,
XUMUYECKUMH H JIP.).

2.  Drtambl CTAaHOBJEHUS U PA3BUTUS TOKCUKOJIOTMYECKOM XUMHU. POib OTE€UECTBEHHBIX U
3apyOeKHBIX YUYCHBIX B CO3JJaHWU TEOPHHA M METOJOB aHAIM3a SIIOBUTHIX BEHIECTB B OOBEKTaX
OKpYy’)Kalolled cpenpl, MHULIEBBIX MPOAYKTaX, OpraHax M TKaHAX OHOJIOTMYECKOro
IIPOUCXOKICHUS.

3. OcHOBHbIE pa3jieibl TOKCUKOJIOTMYECKON XMMHHU (aHIMTHUYECKas M OMOXMMUYECKas
ToKcHKoJorus). MIx copepxkanue.

4.  Kinunuueckass Tokcukoiorus. CojaepkaHue IpenMeTra, 3aJayd, MOHATHE O sJax u
OTpaBJICHUSIX. BUIbl MHTOKCUKALUIL.

5.  IIpunHuun xinaccuuKauu s10BUTHIX BELIECTB B TOKCUKOIOTMUECKON XUMUM.

6. OcHOBHBIE HampaBJICHHUS WCIOJB30BAHUS XUMHKO-TOKCHKOJOTHYECKOTO aHalu3a:
CylneOHO-XMMHUYECKas HKCHEepTU3a, AaHAIWTUYeCKas JAMAarHOCTHKA OCTPBIX OTpaBIECHUH W
HapKOMAaHMM.

7.  OpraHuzalMoOHHAsl CTPYKTypa CyJIeOHO-MEIMIIMHCKON sKcrepTusbl B PD. IlpaBoBwie u
METOJI0JIOTUYECKNE OCHOBBI Cy1€0HO-XUMHUECKON IKCIIEPTU3HI.

8.  OcHOBHBIE JOKYMEHTHI, PETJIaMEHTHPYIOIIHE padoTy B OO0JIACTH CYy/IeOHO-XMMHYECKON
9KCHEepPTH3bl. 3HAu€HUE JaHHBIX JIO3HAHMS, MCTOPUM OOJE3HHM U pe3yJbTaToB CyAeOHO-
MEIUIIMHCKOTO UCCIIEeI0BAaHUS TpyHa JUIsl CyAeO0HO-XUMUYECKON IKCIIEPTU3BI.

9. IlpaBmnma cyneOHO-XMMHUYECKOTO HCCIEIOBAHUS B CyNeOHO-XMMHYECKHX OTIEIICHUIX
cyaeOHO-MeIMIMHCKUX Jabopatopuit bropo cyneOHO-METUIIMHCKOM SKCHEepTH3bl OpPIraHoOB
3/IpaBOOXPaHEHMSL.

10. JloxymeHTanus Cy1e0HO-XHMHUYECKUX IKCIIEPTH3 U UCCIICTOBAHMIM.

11. TokcUKOKMHETHKa YyXXEpOAHBIX coeluHeHuil. BcacbiBaHue 4y>KepOAHBIX COEIMHEHUN
KaKk TpaHCHOPT dYepe3 Ouojoruuyeckue MemOpanbl. Tumbsl memOpaH. TpaHCIOPT BeEIIECTB,
CMOCOOHBIX K HOHU3ALINH.

12. PacnpeneneHue M TYyTH BBIJIEJIEHUS TOKCHMUYECKHMX BELIECTB M3 OpraHu3ma. Bwioop
00BEKTOB HCCIIEI0OBaHNS HAa OCHOBE 3HAHUI BOTIPOCOB TOKCUKOKHMHETHKHU.

13. TokcukoauHamuka. IloHsiTHE O penenTopax TOKCUYHOCTH. THMBI U MPOYHOCTH CBS3U
«a-penentopy». BpiOop MeTona M30IMpOBAHUS TOKCHUECKHMX BEIIECTB M3 OMOJIOTMYECKHX
00BEKTOB Ha OCHOBE 3HAHUN BOIIPOCOB TOKCHKOIMHAMUKH.

14. Merabonuueckue IIpEBpAILCHMS, KaTaJIn3upyeMble MHUKPOCOMaIbHBIMHU 51
HEMHKPOCOMAJIBHBIMU  (pepMEHTaMH  Ie4YeHU.  Anudarndeckoe U apoOMaTHYECKoe
TUIPOKCHWIMPOBAHUE, JI€3aJIKUJIMPOBAHUE, JleCcylb(UpoBaHHUE, JA€3aMUHHPOBAHHUE, PEAKIMH
TUIPOJIN3a U IPOYME PEAKIIUH.

15. ®@aktopel BiHAONIME Ha MeTabonu3M. Peaknum kKoHbrOTHpoBaHus. (OOpa3oBaHue
KOHBIOTATOB C TJIIOKYPOHOBOM KUCIIOTOM, 3()UpOB ¢ cepHOH, PochOopHON U APYTUMH KHCIOTAMHU.
[ToHsATHE O «JIETATIBHOM CHHTE3E».
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16. Tlonsarue o ckpuHuHre uccieayemsix Bemects. [ KX- u TCX-ckpununra.

17. XapakTepucTHKa METOJIOB OUYMCTKH OT SHJOTEHHBIX BEIIECTB, IPUMEHSIEMBIX B XUMHUKO-
TOKCHKOJIOTMYECKOM aHaJIHM3€ JICKAPCTBEHHBIX COCAMHEHUI.

18. [IlpuHununuambHas cXeMa XHMHUKO-TOKCHKOJOTHUECKOTO aHaju3a JIEKapCTBEHHBIX
coeauHeHuil. OOIMEe peakTHBBI, OCAKIAMOIIME ATKaJIOUAbBl M MX CHHTETHYECKHE aHaJIOTH,
3HAYeHUE HMX JUIS CyIeOHO-XMMHUYECKOTO aHaiu3a. PeakTuBBI, Jarolie IBETHBIC PEaKIMH, MX
COCTaB, TEXHUKA MPOBEJICHHSI PEAKIIUH.

19. CanuumnoBass u OeH30HHAs KHUCIOTHI. XapaKTepUCTHKA, TOKCHYHOCTh. Peakimu
oOHapyXeHHUS.

20. Anxamouzabl - TPOM3BOJAHBIE MUPUAMHA M MMIEPUIMHA: HUKOTUH, aHaba3uH,
NaxUKapnuH. XapakTepucTuka. Peakiun oOHapyxeHus.

21. Anxanounsl - IPOU3BOIHBIC TPOIAHA: ATPOIMH, CKOIIOJIAMHIH, KOKarH. XapaKTePHCTHKA.
Peakiiuu oOHapysxeHusl.

22. IlpousBoguble OapOUTYpoBOM KHUCIOTHI: Oapbutan, Qenobapbutan, Oapbammi,
OyTobapburan, 6eHzoHaI. XapakrepucTuka. Peakim oOHapyKeHUsI.

23. Anxanounasl — IPOU3BOJHBIC IMypHHA: KOoenH, TeoOpoMuH. XapakrepucTuka. Peakunu
oOHapy>KeHHUsI.

24. TlpousBoaHbIe -aMHUHOOEH30MHOMN KHUCIIOTBI: HOBOKAauH, HOBOKauHaMuJ,.
Xapakrepuctuka. Peakuuu oOHapy X eHus.

25. Anxamounabl - TPOM3BOJHBIC HMHJIONA: CTPUXHUH. XapakTepucThka. Peakuum
OOHapy>KeHHs.

26. IlpomsBoxnble (EeHOTHA3WHA: AMHHA3WMH, AWIPA3HH, TPpU(Ta3WH, THOPUIA3UH. CBS3b
XUMUYECKUX CBOMCTB C METOAAMH aHaJIN3a 3TUX COeAuHEHUU. Peakunu nmoyimHHOCTH: 001Iue U
OTJIMYUTENbHBIC.

27. TIlpousBoaHbIe 1,4-6eH3011a3unuHa; Juazernam, OKcaseraw, HUTpa3enam,
XJIOpJMa3ernokcu. Xapakrepuctuka. CXembl HCCIEIOBaHHWS 10 HATHBHBIM BEIIECTBAM H
OeH3zoheHoHaM.

28. Omnmatel: MopdUH, KOJIEHH, T€POHH; BEIIECTBA, COMYTCTBYIOIIME AalKalOWaM OIIHS.
Xapaktepuctuka. OCOOEHHOCTH aHAIIK3a.

0) IEPEYEHDb BOITPOCOB K 9K3AMEHY

1. «MeTaJ'IJ'II/IquKI/Ie AObD>. POJ'II) MCETAJIJIOB B JKUBOM OpFaHI/ISMC. HOH?[TI/IC 06 9CCCHIIUAJIbHBIX,
YCIIOBHO-ICCEHIIMANBHBIX U TOKCHUECKUX MeTasuiax. [Ipumepsr.

2. «Merannuyeckue sap». Pacipenenenue «MeTaTUYECKUX SA0B» B opraHuszMe. PerentopHas
cBs3b. Bo3MmokHBIE MpeBpaleHus. Mecto Jokanu3aluuu (JIeMOHUPOBAaHUE) B 3aBUCUMOCTU OT
XapakTepa OTpaBlIeHUs (OCTPOE M XPOHUIECKOE OTPABJICHHE).

3. Meroabl KOJIMYECTBEHHOTO OIPEACICHHS «METAUTMICCKUX sIOB» B OuoMarepuaie. Yem
BBI3BaHa HEOOXOIUMOCTh ITPOBEJICHUS TAKOTO POJIa UCCIIETOBAHUS.

4. JlpoGHBIN MeTO/ aHaiM3a Ha «METAJUTMYECKUE SIAbD U MBIIbSIK. OpraHuueckue peareHThl B
IPOOHOM METOIe aHAIH3a.

5. OU3HKO-XMMHUYECKHE METOBI UCCIICIOBAHMUS, PUMEHSIEMbIE B XUMUKO-TOKCUKOJIOTHYECKOM
aHajm3e «METATHYECKHX SITIOBY. ATOMHO-aIcCOPOIIMOHHAS CIIEKTPOCKOTTHS,
(hOTOKOJIOpUMETPHSI.

6. «JleTyuune siAb» ¥ UX TOKCUYHOCTh. TOKCHKOAMHAMUKA U TOKCHKOKUHETHKA «IETYUUX STIOBY.
7. XapakTepHucTUKa METO/I0B M30JIHPOBAHUS «JIETYYHX S0B» B 3aBUCHMOCTH OT BHJIa OOBEKTa
(opransl Tpyma, OMOXHIKOCTH) U CBOMCTB aHATM3UPYEMBIX BEIIECTB.
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8. I'azoBast xpomarorpadus Kak COBPEMEHHBIH BBICOKO3()(EKTUBHBI MeTO] OOHApY>KEHHS H
OTIPEJICIICHUS «IETYUUX STA0BY.

9. OOmmii XMMHUKO-TOKCHKOJIOTMYECKHI aHalu3 Ha «jiIeTyune aael». Cxema HcciaeloBaHUs
JTUCTHIUIATOB. MeTo bl OOHAPYKEHHS U OMpPE/IeIICHUS.

10. SnoBuThle anKWIraNoOreHUIbl (XJI0podopM, XIJIOpaITUapaT, YETHIPEXXJIOPHUCTHIN yIiepos,
IuXJopaTaH). TOKCHKOJIOTHYECKOe 3HA4YCHHE, METAa0ONU3M, peakiuu OOHAPYXKEHHsS. XUMHU3M
peakiui.

11. ToxcukoIOTrHYEeCKOE 3HAYCHHE albJACTUAOB U KEeTOHOB. CrmocoObl H30IUPOBAHUS U
OOHapy>KeHHsI B JUCTUIUIATE aJIbJIETU/IOB U KETOHOB: (DOpMaNbJETU/, alleTOH.

12.  VkcycHas Kuciora, TOKCHKoJorudeckoe 3HaueHue. CrocoObl H30JIMPOBAaHUS U
OOHapy>KeHHsI B TUCTUILIATE.

13. Tokcukoiorn4eckoe 3HAYEHHE METHIIOBOTO, OJTHUJIOBOTO M HW30aMHUJIOBOTO CITHPTOB.
W3onupoBanue, cyanba B opranuzme. Unentudukanus.

14,  Ortunenrnukonb. OCOOEHHOCTH TOKCHYECKOTO JCHCTBHS HATHUBHOW MOJEKYIbl H
MeTabonuToB. OCOOEHHOCTH U30JIUPOBAHMUS, UACHTU(DUKAITIH.

15. AnkoronbHOe oONbsHEHME W TpodiieMa ero 3KcnepTusbl. TOKCHMKOKMHETHMKA STUIIOBOTO
cnupra. KonnyecTBeHHass TUArHOCTHKA ONbSHEHUS.

16. OOmiasi xapakTepUCTHKa SAOBUTHIX U CHUJIBHOJCHCTBYIOIIMX BEIIECTB, M30JIUPYEMbIX H3
OMOJIOTHYECKUX OOBEKTOB MOJSPHBIMU pacTBOpuTessiMu. OOIIMEe W YacTHBIE METOABl U HUX
MIpUMEHEHHE.

17. CoBpemeHHBIE METOIBl HM30JMPOBAHUS SOBUTHIX BEIIECTB MOJIKUCICHHBIM CIIHPTOM U
MOAKUCTIEHHOM BOI0M. IX 0COOEHHOCTH, TPEeNMYIIEeCTBA, HEJJOCTATKH.

18. Merox u3onMpoBaHUs SAOBUTHIX BEUIECTB IMOIKUCICHHON BONOH. BrnusHue Ha cremneHb
W3BJICUYCHHS BEIIECTB U3MEIIbUCHHOCTH 00BEeKTa (1eUeHb, TOYKH U 1Ip.), pH cpenbl, SKcTpareHnTa
U TpHUpoJ bl KUCHOTHL. [locnenoBaTenbHOCT MPOBECHUS N30IMpoBaHus. Cxema MeToa.

19. Ha xakue e OoiblIue IPYMIBI pa3JeNsiOTCs BELIECTBA MOCIEI0BATEIbHON KCTpaKIuen
BBITSDKKM U3 OHOJIOTMYECKOTO MaTepuana OpraHudecKuM pacTBopuTeneM (dPUpoM WiH
xsiopodopmom) ripu pH 2-2,5 u pH 9-10?

20. Kax Bmmser pH cpensl u Tpupoma OpPraHUYECKOTO PACTBOPHUTENSI Ha MOJIHOTY
HKCTPArupOBaHUs OTAEITHHBIX BEIIECTB?

21. BemiecTBa SKCTparupyeMble OPraHUYECKUM PACTBOPUTENIEM M3 KHCIOro pactBopa. OOmme
CBOMCTBA BELIECTB.

22. BemecTBa 3KCTparupyemble OpPraHHMYECKHM pacTBOPUTENEM M3 ILEJIOYHOIO pacTBOpA.
OOu1re cBoOCTBA BEIIECTB.

23. ®axTopsl, onpezenstomye 3PPEKTUBHOCTb W3BJICUEHUS JICKAPCTBEHHBIX COCAMHEHUU U3
OMOJIOTHYECKNX OOBEKTOB Ha Pa3IMYHBIX JTAlax KCTPAKIMU. XapaKTep o0BeKTa, Crocod ero
u3MmenvuyeHus, pH, (U3MKO-XMMHUYECKHE  CBOWCTBA  AKCTpPAreHTOoB  (TUAPOGUIBbHBIE,
ambuuIbHbIE, IUMTOPUIbHBIE).

24,  BemectBa, UW30IMPyeMble  OPraHUYECKHMMH  PACTBOPUTEISIMH.  SITOXMMHKATEHI.
Knaccudukanus

25. ®ochoopranuueckue coequHenus (xmopodoc, meradoc, auxiodoc, kapoodoc).

26. XytopopraHu4ecKkue MeCTHITH I (TeKCaxXIOPIMKIOreKCaH, TenTaxjiop)

27.Cxemsl uccnenoanus onomarepuaina Ha ®OCsI (TCX-ckpuauar ®OCOB).

28. Ormpenenenne KapOOKCHUTeMOTIIOOWHA B KPOBU. TOKCHKOIOTHYECKOE 3HAYCHHE OKHCH
yriaepoaa

29. OrpaBnenust rpudamu. JleueHme oTpaBineHHWE TpuOaMu, MeTadONMM3M.  XHMHKO-
TOKCHUKOJIOTUYECKUI aHaJIU3.
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10 CAMOCTOSATEJIBHAS PABOTA OBYYAIOIIUXCSA

Copepxanue, TpeOOBaHUA, YCIOBUS U MOPSAJOK OPraHU3AIMM CaMOCTOATEIbHOU
paboThl 00ydaromuxcst ¢ ydyeToMm (OopMbl OOYUYEHHSI OMpPEACNSIETCS B COOTBETCTBUU C

«[Tomoxxenuem 00

opraHu3annuun

CaMOCTOSITEIIbHOMN

paboTHI

00yJarOIIIXCs»,

yTBEpKJAEHHBIM YueHbIM coBeToM Y'Y (mporokon Ne 8/268 ot 26.03.19 1.).
®opma 00ydeHHs: OUHAs.

Ha3zpanmue pa3aesioB u Tem Buja camocTosiTe 1bHOM PadoThI Oo0beMm B dopma
qacax KOHTPOJIsI
Tema 1. Benenne. Xumuko- | Ilpopabotka ydeOHOro mMatepuana c TECTHPOBAHIE,
TOKCHUKOJIOTUYECKHI aHallN3. | UCIIONB30BAHUEM  PECypcoB  y4deOHO- perene
OcCHOBHEbIE HaIlpaBIICHUS. METOJUYECKOTO ¥  HH()OPMAIMOHHOTO
Opranuzanus mpoBeICHUS obecrieyeHns JUCLUIIINHEL CUTYalHOHHBIX
CyJ1IeOHO-XUMHUECKOH U [ToaroToBka K yCTHOMY OIPOCY. 3a/1ad BO BpeM:
CyAeOHO-MEULIMHCKON [ToaroroBka k caaue 3ayera. 2 ayJIUTOPHBIX
3KcnepTussl B PO SaHSTH,
BKITIOYCHHUE
BOIIPOCOB Ha
3auere
Tema 2. bBuoxummueckast [IpopaboTka yueOHOro Marepuana c TECTUPOBAHHUE,
TOKCHKOJIOTHSI. WCTIONIb30BaHUEM  PECypcoB  yueOHO- penieHue
ToOKCHKOKMHETHKA. METOJUYECKOTO ¥  HH()OPMAIMOHHOTO CUTYaIMOHHBIX
Buotpanchopmarius o0ecreYeHu s JUCIUTIIHHBI. 3aJ1a4 BO BpeMsi
TOKCHUYECKHX BEIIECTB [lonroroBka K yCTHOMY OTIPOCY. 4 ayJIUTOPHBIX
[MoxroroBka k ciaye 3adeTa. 3aHATHHA,
BKITIOUCHUE
BOIIPOCOB Ha
3ayere
Tema 3. Xumuko- IIpopaboTka yueOHOro MaTepuana C TECTUPOBAHUE
TOKCHKOJIOTUYECKUH aHaIM3 | UCTONB30BAaHHEM  PECypcoB  yueOHO- BO BpeMs
(cyneOHO-XxMMHYECKUIT) HA METOJIMYEeCKOTO0 W  HH()OPMAIMOHHOTO ayTUTOPHBIX
TpYIILY BEIIECTB, obecrie4eHus TUCIUTUIAHBL. 4 3aHSTHH,
M30IMpYyeMBbIX 3KcTpakuue | IloaroroBka kK ycTHOMY ompocy. BKJTIOYEHHE
1 copOnuei. [MoxroroBka k ciaye 3adeTa. BOTIPOCOB Ha
JlexapcTBeHHBIE BeleCcTBa. 3ayere
Tewma 4. Ananutudeckas [IpopaboTka yueOHOro Martepuana c TECTUPOBAHNE
JTUArHOCTHKA OCTPBIX UCTIOJIb30BaHUEM  PECypcoB  yueOHO- BO BpeMs
OTpaBIIEHUN METOAMYECKOTO W HMH(GOPMALMOHHOTO ayAUTOPHBIX
JIEKApCTBEHHBIMU oOecrieyeHnst JUCIUILINHEL 2 3aHITUH,
BEIIECTBAMU. IToaroToBka K yCTHOMY OIIPOCY. BKJIFOUYEHHE
Ilonroroska k ciaye 3adeTa. BOIPOCOB Ha
3auere
Tema 5. AHanuTrueckas [Ipopabotka yuebHOro Marepuaga C TECTUPOBAHUE
JarHOCTHKA UCTIOJIE30BaHUEM  PECypcoB  yueOHO- BO BpeMs
HapKOTHYECKHUX U APYTHX METOAMYECKOTO W HMH(OPMALMOHHOTO ayAUTOPHBIX
OJlypPMaHHMBAIOILMX BELIECTB | oOecreueHus JUCUUIUTUHEL. 2 3aHATHH,
IlonroroBka K yCTHOMY OTPOCY. BKITIOYEHHE
Ilonroroska k ciaye 3adeTa. BOIPOCOB Ha
3ayere
Tema 6. Xumuko- [IpopaboTka y4ueObHOTO MaTepuama ¢ 4 TECTUPOBAHHE
TOKCHKOJIOTHYECKUHN aHAIU3 | UCIIONB30BAaHHEM  PECypcoB  y4eOHO- BO BpeMs
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BEIIECTB, N30JIUPYEMBIX METOANYECKOTO W WH(POPMAIMOHHOTO ayTUTOPHBIX
sKcTpakuuei. [Tectuuumapl. obecrieueHNs TUCITUTUTHHEI. 3aHATHH,
[TonroroBka K yCTHOMY OIPOCY. BKITIOYECHHE
[ToaroToBka k caave 3avera. BOTIPOCOB Ha
3auere
Tema 7. Xumuko- [IpopaboTka y4eOHOrO MaTepuana C TECTHUPOBAHHE,
TOKCHKOJIOTHYECKUI aHaTTN3 | MCIIOJB30BAaHHEM  PECypCcOoB  ydeOHO- peleHme
BEILIECTB, U30JIUPYEMBIX METOJIUYECKOTO0 ¥ HH()OPMAIMOHHOTO CUTYaIMOHHBIX
muctruanuei. «Jleryaney | oGecrieueHus TUCITUTLTHHBL 3a/1a4 BO BpeMs
SITTBL. IToaroToBKa K yCTHOMY OIPOCY. 10 ayJMTOPHBIX
[ToaroToBka k caave SK3aMeHa. 3aHATHIA,
BKITIOUCHUE
BOTIPOCOB Ha
HK3aMeHe
Tema 8. XuMuko- IIpopaboTka yueOHOro MaTepuaia C pelieHue
TOKCHUKOJIOTUYECKU aHAIM3 | MCIIONIb30BAHUEM  PECypcoB  y4eOHO- CUTYaIMOHHBIX
BEIIECTB, U30JIUPYEMBIX METOJUYECKOTO ¥  HH()OPMAIMOHHOTO 3aJ1ay BO BpeMsI
MUHepaln3aIyen. obecreyeHns JUCIUTUIHHEL. o4 ayJIUTOPHBIX
«MeTamdeckrey SIbl [lonroToBKa K yCTHOMY OTIPOCY. 3aHATHH,
[ToaroToBka k caade SK3aMeHa. BKIIIOUCHHUE
BOIIPOCOB Ha
JK3aMeHe
Tema 9. Xumuko- [IpopaboTka y4eOHOrO MaTepuana C pelieHme
TOKCHUKOJIOTUYECKU aHAIM3 | MCIIONIb30BAHUEM  PECypcoB  y4eOHO- CUTYaIMOHHBIX
BEILIECTB, U30JIUPYEMBIX METOJIUYECKOr0 ¥ HH()OPMAIMOHHOTO 3aJ1ay BO BpeMsI
METOJIOM THaTN3a. obecreueHns JUCIUTUIIHHEL. 10 ayTUTOPHBIX
[lonroroBka K yCTHOMY OTIPOCY. 3aHATHHA,
[ToaroToBka k caade SK3aMeHa. BKITIOUEHHUE
BOTIPOCOB Ha
JK3aMeHe
Tema 10. Xumuko- IIpopaboTka yueOHOro MaTepuana C peleHue
TOKCHUKOJIOTUYECKUI aHAJIN3 | MCIIONIb30BAHUEM  PECypcoB  y4deOHO- CUTYaIMOHHBIX
BEIIECTB, TPEOYIOIINX METOJIUYECKOr0 ¥ HMH()OPMAIMOHHOTO 3a/1a4 BO BpeMsI
0COOBIX METOZIOB o0ecrieye s JUCLUITINHEL. ayIUTOPHBIX
n3ommposanns. Coenuaenus | IloaroToBka Kk ycTHOMY Ompocy. 10 3aHATHHA,
¢dTopa. Ananus BemiecTs, He | Iloaroroska k caaye sK3aMeHa. BKITIOUCHUE
TpeOYIOMMX 0COOBIX BOITPOCOB Ha
METOJIOB H30JIUPOBAHMUSL. JK3aMeHe
Bpennpie mapsl u razsl.
Oxcup yriaepona

11 YYEBHO-METOAUYECKOE U TH®OPMALIMOHHOE

OBECIIEYEHUEJIUCIHHUITJINHBI

a) Cniicok pexkoMeHAyeMoil JJUTepaTyphl

OcHoBHAA :

1. [TaBnoBa, O. H. Tokcukonorudeckas xumusi. Yacte 1. @apmarus | KOHCIEKT JISKITH /
O. H. [TaBnoBa, A. A. Kynpsimoa. — Camapa : PEABU3, 2013. — 237 c¢. — ISBN 2227-

8397. — Tekcrt

[caiiT]. — URL.: http://www.iprbookshop.ru/19320.html

ANEeKTpOHHBIN // DnekTpoHHO-OuONHMoTeyHass cucremMa [PR BOOKS :

JlonmosHuTeIbHANA
2. Hemepemmuna, O. H. OGmue Bompockl TOKCHKOJIOTHYECKOM xuMuu. Moayns 1 :
yugeOHOe TocoOMe K CEeMHUHAPCKUM U J1a0OpaTOPHO-TIPAKTHYECKUM  3aHATHSAM IO
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TOKCcHKoOJIornuecko xumuu. s crynentoB crneruanbHoct 060108.65 — Dapmarus (8

cemectp) / O. H. Hemepemmuna ; mox penmakmueit A. A. HuxonopoB. — OpenOypr :
OpenOyprckasi TocyJapcTBeHHass MeAunuHCKas akamemus, 2013. — 81 ¢. — ISBN 2227-
8397. — Tekcr : anekTpoHHBIM // DnekTpoHHO-OMOMMoTeunas cuctema [PR BOOKS :

[caiiT]. — URL.: http://www.iprbookshop.ru/54287.html

3. Hemepemmna, O. H. TOKCHKOJOrMYeCKHM Ba)XHbIC BECIIECTBA H30JMPYEMBbIE METOJO0M
TUCTIILIISAIIH. Moaynb 2 : yueOHOe mocoOre K CeMUHAPCKUM U JIA00PATOPHO-TIPAKTUICCKUM
3aHATUSM TI0 TOKCHKOJIOTMYECKOWM XUMHUM i CTyAeHTOB chnenuaibHoctd 060108.65 —

dapmamust / O. H. Hemepemmna ; mon pemakumerdr A. A. HuxonopoB. — OpenOypr :
OpenOyprckas rocyJgapcTBeHHass MeauimHckas akagemus, 2014, — 82 ¢. — ISBN 2227-
8397. — TekcT : 3neKTpoHHBIA // DnekrpoHHO-OMOmmoteynas cuctema [PR BOOKS :

[caiiT]. — URL.: http://www.iprbookshop.ru/54313.html

4. AreeBa, H0. A. XUMUKO-TOKCHKOJIOTHUECKUI aHAIN3 HA TPYIIY BEIIECTB, U30JIUPYEMbIX U3
OMOJIOTHYECKOTO MaTepHaja MEepPeroHKON C BOISHBIM MmapoM : ydeOHoe mocobme / FO. A.
AreeBa. — Camapa : PEABU3, 2009. — 50 c¢. — ISBN 2227-8397. — TeKcT : 31eKTPOHHBIN
/" DOnektpoHHO-OMOmMorewnas cucrema [PR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/10128.html

Y4yeOHO-MeTOANYECKAS
1. Upoms O. KO. TokcukoJOTHYECKass XUMHS : y4eOHO-METOJAMYECKOE mocobue s
nabopaTopHbIX PabOT W  CaMOCTOATEIbHOW pPabOTHI CTYAEHTOB (haKyJbTeTa
IOCJIC TUIJIOMHOTO MEIUIHHCKOTO i (hapManeBTUYECKOTO oOpazoBaHus
cnermanbHocT 33.05.01 - ®Papmarusa / O. 10. Ilpons; Yal'Y, UMDOudK. -

VapsnoBck : Yul'V, 2019. - 3arn. c¢ skpana; HeomyOmukoBaHHBIM pecype. -
DnekTpoH. TekcToBbie fAaH. (1 daiin : 2,46 MB). - TekcT : 3JeKTPOHHBIH. BookMegaPro
1.36 | (ulsu.ru)

2. YkazaHuss K  TPOBEIEHUIO  MPAKTUYECKUX  pabOT 1O  JAUCHHUIUIMHE
"Tokcukonornueckass xumus" : ydeOHOe TocoOue uisi  TpernojaBareseit

meaunHckux By30B / E. B. ®ecuk, O. H. IlaBnoBa, O. H. IlunaeBa, A. A.
KynpsimoBa. — Camapa : PEABU3, 2011. — 102 c. — ISBN 2227-8397. — Texkcr :
3NIEKTPOHHBIH /| DnekTponHo-0ubmroTeunas cucrema IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/10165.html

CormacoBaHo:
/ Cragonsuuxosa [I.P. / /

JI0IDKHOCTB COTPYAHMKA HAYYHOU OMOIHOTEKH DUO TOITUCH ara

B) nNpodreccnoHaNbHbIE 0a3bl JAHHBIX, HH(POPMALIMOHHO-CIIPABOYHbIE CHCTEMBbI

1. DekTPOHHO-0MOIHOTEYHBIE CHCTEMBI:

1.1. IPRbooks : anexkTpoHHO-OHMONIMOTEYHass cUCTeMa : callT / rpymnmna komnanuili A [1u
Ap Menma. - Capatos, [2021]. — URL: http://www.iprbookshop.ru. — Pexxum moctyna: s
3apEruCTPUp. MOJb30BaTENEH. - TEKCT : JIEKTPOHHBIN.

1.2. TOPAUT : snexrponHO-6M6IHOTEUHas cucTema : caiit / OOO DIeKTpoHHOE
usnatensctBo FOPAWT. — Mocksa, [2021]. - URL: https://urait.ru. — Pexum mocTyma: mis
3aperucTpup. nosib3oBateneil. - TekcT : 371eKTPOHHBIM.

1.3. KoHCynbTaHT CTyIaeHTa : DIEKTPOHHO-OMOmmoredHast cucrema : cadt / OOO
[Monurexpecypc. — Mocksa, [2021]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x. —
Pexxum noctyna: uist 3apeructTpup. moiab3oBaTenei. — TEeKCT : 3JIeKTPOHHBIM.
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1.4. KoncynpTaHT Bpaua : 3JeKTpPOHHO-OMOMMoTeunas cucrema : cat / OOO Bericias
IIKOJIa OpraHu3allii ©  YIPaBICHHS 3ApaBOOXpPaHEHUEM-KOMIUIEKCHBIH — METUITMHCKHNA
KoHcanThHT. — MockBa, [2021]. — URL: https://www.rosmedlib.ru. — Pexxum nmocryma: s
3aperucTpup. Mojb3oBaTeiaei. — TEeKCT : JIeKTPOHHBIH.

1.5. bonpmas MeaunuHCKass OMOIUOTEKA : IEKTPOHHO-OMOIMOTeUHAsl CCTeMa © CailT /
OOO bykar. — Tomck, [2021]. — URL: https://www.books-up.ru/ru/library/ . — Pexxum noctymna:
IUTSL 3apPETUCTPHP. MOJIb30BaTeNeH. — TEKCT : AIEKTPOHHBIH.

1.6. Jlanp : snekTpoHHO-OMONMHOTeUHas cucrema : cailt / OO0 DBC Jlanb. — CaHkT-
ITetepOypr, [2021]. — URL: https://e.lanbook.com. — Pexxum mocryma: s 3aperucTpHp.
II0JIb30BaTesel. — TEKCT : AJEKTPOHHBIN.

1.7. Znanium.com : sieKTpoHHO-OMONMoTeyHas cuctema : caiit / OOO 3HaHHyM. -
Mocksa, [2021]. - URL: http://znanium.com . — Pexum poctyma : Juis 3aperucTpup.
MOJIb30BaTeNCH. - TEKCT : AJIEKTPOHHBIN.

1.8. Clinical Collection : komnexims Ui MEAMIUHCKAX YHHUBEPCUTETOB, KIIMHHK,
MEIUIMHCKUX OMOIHOTEK I EBSCOhost : [mopran]. - URL.:
http://web.b.ebscohost.com/ehost/search/advanced?vid=1&sid=9f57a3e1-1191-414b-8763-
e97828f9f7e1%40sessionmgrl02 . — Pexwum qocTyma : Uit aBTOPH3. MMOJIb30BaTeNei. — TEKCT :
JJIEKTPOHHBIN.

1.9. Pycckuii s3bIK KaK WHOCTPaHHBIA : AJIGKTPOHHO-0OPa30BaTENIbHBIA PECypc IUis
WHOCTPaHHBIX cTyneHTOB : callT / OO0 Kommnanus «Aii [Tu Ap Meaua». — Caparos, [2021]. —
URL: https://ros-edu.ru. — Pexum mocTyma: Ui 3aperucTpHp. Mojb3oBaTenaeid. — TekcT :
JJIEKTPOHHBIN.

2. Koncyasrantllarc [DnekTpoHHBIN pecypc]: cpaBodnHas mpaBoBas cuctema. /000
«KoncynpranT [Timtocy - DiektpoH. naH. - Mocksa : KoncynsrantlLiioc, [2021].

3. ba3bl TaHHBIX NEPHOANYECKUX U3TAHUIL:

3.1. ba3a naHHBIX MEPUOJMUECKUX M3JAaHHUH : 3JeKTpoHHbIe xypHaisl / OO0 UBUC. -
Mocksa, [2021]. — URL: https://dlib.eastview.com/browse/udb/12. — Pexxum nmoctyma : s
aBTOPU3. MOJIb30BATENIEH. — TEKCT : AIEKTPOHHBIN.

3.2. eLIBRARY.RU: nHayunas anekrpoHHas Oubmuoteka : caiit / OOO Hayunas
Dnextponnas bubnmoreka. — Mockga, [2021]. — URL: http://elibrary.ru. — Pexxum goctymna : s
aBTOPH3. NIOJIb30BATENIEH. — TEKCT : IIEKTPOHHBIN

3.3. «Grebennikon» : anexkrponnas 6ubimoreka / ]I I'pebennnkoB. — Mockga, [2021]. —

URL: https://id2.action-media.ru/Personal/Products. — Pexum pgocTyma : Ui aBTOPH3.
MOJb30BaTeNen. — TEKCT : JIIEKTPOHHBIM.

4. HauuoHaabHasi JJIeKTPOHHAs OMOJMOTeKAa : DJIEKTpPOHHas OuOIMoTeKa
¢benepanbHast TocyAapcTBeHHAss MHGOPMALMOHHAs cUCTeMa : callT / MHUHHMCTEPCTBO KYJIbTYpPbI
P® ; PI'b. — Mockaa, [2021]. — URL: https://H306.pd. — Pexxum goctyma : st moib30BaTesei
Hay4HOUM Onbmuoreku. — TeKCT : 3J1eKTPOHHBIM.

5. SMART Imagebase Il EBSCOhost : [mopran]. - URL.:

https://ebsco.smartimagebase.com/?TOKEN=EBSCO-
1a2ff8c55aa76d8229047223a7d6dc9c&custid=s6895741. — Pexxum mocTyma : JJIs aBTOPHS3.
nojip3oBaresei. — M3o0pakeHue : 3JeKTpOHHBIE.

6. ®enepanbHbie HHPOPMALHOHHO-00pa30BaTe/IbHbIE OPTAJIbI:

6.1. EnuHoe okHO jgocTyma K o0Opa3oBaTelbHBIM pecypcaM : deaepanbHbId mopTan /
yupeautens ®TAOY IO LIPTOIT u WUT. — URL: http://window.edu.ru/ . — Tekcr :
JJIEKTPOHHBIN.

6.2. Poccwuiickoe oOpa3oBanme : ¢eaepanbHbId moptan / yuapeaurear GTAOY JI1O
LPI'OIT u UT. — URL.: http://www.edu.ru. — Tekcr : 3J1eKTPOHHBIA.

7. Obpa3oBaTeibHbIe pecypcbl Yal'y:

7.1. Dnekrponnas Oubmmoreka Yal'V : momyns ABUC Mera-ITPO / OO0 «Jlara
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Dkcmpecey». — URL: http://lib.ulsu.ru/MegaPro/Web. — Pexxum gocTyma @ Ui MOJIb30BaTelei
Hay4HOH OnOmuoTeku. — TeKceT : 371eKTPOHHBIN.
CoriacoBano:
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10 MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE HAYYHO-
NCCIEJOBATEJBCKOU PABOTbBI

VYyeOnas ayautopus 212 juid npoBeNEHUS JIEKUMM, I'PYNIOBBIX M WHAWBUIYaJIbHBIX
KOHCYJIbTallii, TEKyIIero KOHTPOJs U MNPOMEXKYTOUHOM arrectanmuu (¢ Habopom
JEMOHCTPAIIMOHHOTO 000py/IOBaHUS JUIsI OOECIEeYEeHHsT TEMaTHYECKHX WIUIIOCTPAlui B
COOTBETCTBUU ¢ paboueld mnporpamMmoil gucHUIUIMHBI). [loMeleHne yKOMIUIEKTOBAHO
CHEUaI3UPOBAaHHON MeOeNbl0 Ha 24 IMOCaJ0YHBIX MECT U TEXHUYECKMMM CpEICTBAMM:
9KpaH HACTEHHBIH, ocka aynutopHas. Pabouee mecto mpemonaBarens, WI-FI, unTeprer.
ITnomane 42,93 kB.M.

VYuebnas ayautopus 216 s mpoBeaeHNs, 3aHATHI J1aOOPaTOPHOTO TUIIA, TPYIIIOBBIX U
WHAUBUAYAIbHBIX KOHCYJIbTAllMH, TEKYIIEro KOHTPOJISI M MPOMEXKYTOUHOM aTTecTauuu (cC
HAa0OpOM  JEMOHCTPAIIMOHHOTO  O0OpyAOBaHWsS  JUIsi  OOECIEUEHUs  TEeMaTHYECKUX
WUTIOCTpAIlMii B COOTBETCTBUM ¢ paboueil mnporpammoil aucuuiiuabl). [lomemenue
YKOMITJIEKTOBAHO CIEIUATN3UPOBAHHON MeOebio Ha 16 MOCagouyHbIX MECT U TEXHHUUYECKUMHU
CpeICTBAaMU: SKpaH HACTEHHBIN, H0cKa ayautopHas. Pabouee mecto mpenonaBatens, WI-FI,
unTepHer. [nomane 42,93 kB.M.

VYyeOHast ayAuTOpHsI AJI1 CaMOCTOSATENbHOU paboThl cTyaeHToB 230 ¢ goctynom k OBC.
JUIL  CaMOCTOATENbHOW pabotel  cryneHToB, Wi-Fi ¢ pmocrymom kx OWOC, 3BC.
KomnploTepHblif  KJIacC yKOMIUIEKTOBAaHHBIM — CIIEUAIN3UPOBAHHON Mebenplo Ha 32
MOCAJOYHBIX MECT W TEXHHYeCKMMH cpeacTtBamu oOyudeHust (16 mepcoHanbHBIX
KOMIIBIOTEPOB) ¢ HocTynoM k cetu «urepuer», SUOC, OBC. Ilnomans 93,51 kB.M.

UwnranpHelid 321 HaydyHOU OnOMMoreku (ayauropus 237) ¢ 30HOHU ISl CaMOCTOSITEIIbHON
pabore, Wi-Fi ¢ gmoctymom k OJOHOC, 3OBC. Ayautopuss YKOMIUIEKTOBaHA
crelManu3upoBaHHol Mebenbto Ha 80 MOcalouHBIX MECT M OCHAIIeHa KOMIIBIOTEPHOMH
TeXHUKOU ¢ goctynoMm k cetu «Muatepuer», DUOC, IBC, sxkpanom u npoexropom. [lmomrans
220,39 kB.M.

11 CHEIUAJIBHBIE YCJIOBUSA AJIS1 OBYYAIOIIUXCSHA C
OI'PAHUYEHHBIMHU BO3MOXKHOCTSAMU 3J0POBbSI (OB3)
NHBAJIMIOB

B cnydae neoOxomaumocTH, oOydYaromMcs U3 4YWCIa JIMIl C OTPAaHHUYCHHBIMU
BO3MOKHOCTSIMHM 3/I0pOBbsl (IIO 3asBJICHMIO OOYYaIOIIErocs) MOTYT IpeJylaraTbCs OJHU U3
CIICIYIOIIUX BapUAHTOB BOCHPHUATHS WHQPOPMAIMU C yYETOM WX HWHIAWBHIYATbHBIX
NCUXO(PHU3NUECKUX 0COOEHHOCTEH:

— 7S JUI] ¢ HapYUICHUSMH 3pEHUsS: B Me4aTHOW (opMe yBETUYEeHHBIM HIpudToM; B
dbopme 3IIeKTPOHHOTO JOKyMeHTa; B (opme aymuodaiina (mepeBosl yd4eOHBIX MaTepuajoB B
aynuodopmar); B medaTtHOW (opme Ha s3pike bpaiins; MHAWBHUIYyanbHbIE KOHCYJIBTAIIMH C
MpHUBJICYEHUEM TH(IIOCYPIOTIEPEBOAUNKA; MHINBUAYIbHBIC 3aaHUSI M KOHCYJIbTAIINH;

— JUIs JIMII C HapyLIEHUSIMU CiIyXa: B MedyaTHod ¢opme; B ¢GopMe 3JIEKTPOHHOTO
JOKYMEHTA; BUJICOMATEPHAIIbl C CyOTUTPaMHK; HHIMBUYaTbHBIE KOHCYJIBTAIIUU C TTPUBIICUCHHEM
CYpIIOTIepEeBOIUNKA; MHANBUAYAIbHBIC 3a]JaHUsI U KOHCYJIbTAIINH;

— JUIA JWI] ¢ HapyIICHUSIMH OMOPHO-ABHTaTEIFHOTO amiapara: B IEYaTHOH ¢opme; B
¢dopMe DIIEKTPOHHOTO IOKYMeHTa; B (opme ayamodaiina;, WHAMBHIYaIbHBIC 3adaHUS H
KOHCYJIbTaIUH.

B ciry4ae HEOOXOAMMOCTH WCTIOTB30BaHUS B y4eOHOM rporiecce
YaCTUYHO/MCKIIIOUUTENBHO JIUCTAHIIMOHHBIX O0pa30BaTeNbHBIX TEXHOJOTHMA, OpTaHU3alUs
pabotsl [IIIC ¢ obyuaromumucs ¢ OB3 u wHBanMaaMu MPEAyCMAaTPUBACTCS B JJICKTPOHHON
MH(POPMAIIMOHHO-00pa30BaTENbHON cpelie ¢ YYETOM UX MHAWBUIAYAIBHBIX MCUXO(DU3NYECKUX
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B) IIpodeccnonanbubie 0a3bl JaHHBIX, HH(POPMAIIMOHHO-CIIPABOYHbIE CHCTEMBbI:

1. D1eKTPOHHO-OMOTHOTEYHbIE CHCTEMbI:

1.1. Hudposoii obpazoBatenbHbI pecypc IPRsmart:anexkTpoHHO-0MOIMOTEYHAs cHUCTEMA:
caidt / OO0 Komnanus «Aii [Tu Ap Menunay. - Capatos, [2022]. —URL:http://www.iprbookshop.ru.
— Pexxum goctyna: ajisi 3aperucTpup. nojib3oBaresieil. - TeKCT: 37eKTPOHHBIM.

1.2. OGpasoBarenbHas miathopma FOPAMT: o6pasoBarenbHblii pecypc, 3IEKTPOHHAS
oubimoreka: caiit / OO0 Dnekrponnoe u3narenbctBolOPAMT. — Mocksa, [2022]. - URL:
https://urait.ru. — Pexxum nocryna: ajist 3aperucTpup. Mojib3oBareiei. - TeKCT: AIeKTPOHHBIN.

1.3. baza manHbIX «InekTpoHHas OubOmmMoTeka texHudeckoro BY3a (OBC «KoncynbTaHT
CTYJICHTa»): 3JIEKTPOHHO-OnOmmoreynas cucrema : cat / OO0 [Momutexpecypc. — Mocksa, [2022].
—URL:https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexum pgocryma: Juis 3aperHCTPHP.
[I0JIb30BaTeeH. — TEKCT: dJIEKTPOHHBIMN.

1.4. KoHcynbTaHT Bpada. DJIEKTpOHHAs MEAMITMHCKAs OmMOiMoTeka :0a3a JaHHBIX : CaMT /
OOO Bpicmias 1IKoJa OpraHu3allMd W YIPaBIEHUS  3/paBOoOXpaHeHUuEM-KOMIUIEKCHBIN
MEIHUIUHCKUI KoHcanTtuHr. — Mocksa, [2022]. — URL: https://www.rosmedlib.ru. — Pexum
JIOCTYyTa: JJIsl 3apETUCTPUP. MTOJIb30BaTENEH. — TEKCT: JIEKTPOHHBIN.

1.5. bonpmas memuiuHckas OWOIMOTEKA: SJIEKTPOHHO-OMONIMOTEYHAs CHUCTEMa: CauT /
OOO byxkarn. — Tomck, [2022]. — URL.: https://www.books-up.ru/ru/library/ . — Pexxum poctymna: mas
3aperucTpup. noib3oBateneid. — TeKCT: AIeKTPOHHBIN.

1.6. OBC Jlanb: amekTpoHHO-OMOMMoTeuHass cuctema: cait/ OO0 DBC Jlanb. —CaHKT-
[erepOypr, [2022]. —URL:https://e.lanbook.com. — Pexum mgocryma: s 3aperucTpup.
II0JIb30BaTeIel. — TEeKCT : AIEeKTPOHHBIN.

1.7. OBC Znanium.com:31eKTpOHHO-OMOIMOTeYHast cucrema: caiit / OOO 3HaHuyM. -
Mockga, [2022]. - URL: http://znanium.com . — Pexxum gocTyra: 1yist 3aperucTpyp. Moab30BaTeseH.
- TekcT: 2JIeKTPOHHBIN.

1.8. ClinicalCollection :HayuHo-uH(MOpManmonHas 6a3a nanasix EBSCO // EBSCOhost :
[mopran]. — URL: http://web.b.ebscohost.com/ehost/search/advanced?vid=1&sid=9f57a3e1-1191-
414b-8763-97828f9f7e1%40sessionmgrl02. — Pexxum gocTyma: A aBTOpU3. MOJb30BaTeNNeh. —
TekeT: 2JeKTPOHHBIN.

1.9.ba3a manHbIX «Pycckuii Kak HHOCTPaHHBIN»: 3JICKTPOHHO-00pa30BaTEIIBHEIN pecype s
MHOCTpaHHBIX cTyleHToB: cat / OO0 Kommnanus «Ai [lu Ap Meaua». — Caparos, [2022]. —
URL: https://ros-edu.ru. — Pexum goctyma: sl 3apeructpup. moib3oBareneif. — Tekcr:
JJIEKTPOHHBIN.

2. KoncyabrantIlioc [DnexkTpoHHBIM pecypc]: cmpaBouHas mpasoBas cuctema. /000
«KoncynpranT [Timtocy - Dnektpon.aaH. - Mocksa: Koncynbrantllnroc, [2022].

3. ba3bl JaHHBIX MEPUOANYECKUX U3TAHUT:

3.1. baza nmamubpIXx mepuommdeckux wusnanuii EastView: anekrponHBICKYpHAIE) OO0
NBHUC. - Mocksa, [2022]. —URL:https://dlib.eastview.com/browse/udb/12. — Pesxxum noctyma: ajist
aBTOPH3. NOJIb30BaTENEH. — TEKCT: AIEKTPOHHBIN.

3.2. eLIBRARY.RU: HayuyHas osnekrpoHHas Oubnuoreka: caitr / OOO Hayunas
OnektponHas bubmuoreka. — Mocksa, [2022]. — URL: http://elibrary.ru. — Pexxum moctyma: mmst
aBTOPU3. MOJIb30BATENIEH. — TEKCT: AIEKTPOHHBIN

3.3. DnextponHas OuOmmoteka «M3matenmbckoro noma «I'pedennukoB» (Grebinnikon):
anekrponHasonomuoreka / OO0 U] I'pebennunkoB. — MockBa, [2022]. — URL: https://id2.action-
media.ru/Personal/Products. — Pexum gocrtyma: i aBTOpHM3. Mojb3oBateneil. — Tekcr:
JJIEKTPOHHBIN.

4, @epepasbHasi rocyaapcrBeHHass uHopmanuoHHasi cucrema «HanuoHajabHas
3JIeKTPOHHAs OMOJIMOTeKa»: 3eKTpoHHas oubnauoreka: caidt / ®I'BY PI'b. — Mocksa, [2022]. —
URL:https://H36.pd. — Pexxum pocryma: mias monb3oBaTeneil HayuyHou Oubmuoreku. — TekcT :
JJIEKTPOHHBIN.

5. SMARTImagebase: nayuHo-unpopmanuonHas 6a3a nanabix EBSCO/EBSCOhost :
[moprain].— URL.: https://ebsco.smartimagebase.com/?TOKEN=EBSCO-
1a2ff8c55aa76d8229047223a7d6dc9c&custid=s6895741. — Pexum pgocrtyma: aius aBTOPH3.
nosnb3oBareneil. — M3o0pakeHue: 2JIeKTPOHHEIE.



http://www.iprbookshop.ru/
https://www.studentlibrary.ru/cgi-bin/mb4x
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https://www.books-up.ru/ru/library/
https://e.lanbook.com/
http://znanium.com/
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
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https://ebsco.smartimagebase.com/?TOKEN=EBSCO-1a2ff8c55aa76d8229047223a7d6dc9c&custid=s6895741

6. ®enepanbHble MHGPOPMAIIMOHHO-00pa30BaTeIbHbIE MOPTAJIbI:

6.1. EamHoe okHO pgocTtynma K oOpa3oBaTelbHBIM pecypcam: GdeaepalibHbId MOpTal.—
URL:http://window.edu.ru/ . — TekcT : 2JIEKTPOHHBIH.

6.2. Poccuiickoe oOpa3oBanue: ¢eaepansubiii mopran / yupeautenb LAY «DULTO». —
URL.: http://www.edu.ru. — TekcT: 3JIeKTpOHHBIH.

7. Obpa3oBaTesibHbIe pecypchbl Yal'y:

7.1. DnexktpoHHas OuOimoTredyHas cuctemMa Yil'V: Momaynb «DIEKTpOHHas OHOIHOTEKay

ABHC Mera-ITPO / OO0 «Jlara Dxcrnpece». — URL:http://lib.ulsu.ru/MegaPro/Web. — Pexum
JOCTYTIA: JJIs TI0JIb30BaTeNIeld HayYHOU OMOMMOTeKH. — TeKCT: SJIEKTPOHHBIN.
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http://window.edu.ru/
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6) Ilpogheccuonanvuole 6azvi Oannwix, UHPOPMAYUOHHO-CAPAGOYHBIE CUCTEMbL

1. D1ekTpOHHO0-0U0JIHOTEYHbIE CHCTEMbI:

1.1. Ludporoit obpazorarenbHblit pecypc [PRsmart: 351eKTpoHHO-OMOIMOTEYHAsT CUCTEMA :
caiit / OO0 Komnauus«Aii [Tu Ap Meauay. - Caparos, [2023]. —URL:http://www.iprbookshop.ru.
— Pexxum jroctyna: yist 3aperucTpup. nonb3oBareneif. - Teker : 21eKTpOHHBIN.

1.2. O6pazoparenshas miatdopma FOPAMT :06pa3oBaTenbHBI pecype, dMeKTpOHHAS
6ubnmorexa : caiir / OO0 Diexrportoe m3gatenscTBo«FOPANTY. — Mocksa, [2023]. - URL:
https://urait.ru. — Pe>xxum goctyma: st 3aperucTpup. nojab3oBaTesel. - TeKCT : 2JIeKTPOHHBIH.

1.3. Koncynsrant Bpaua. DJIeKTpOHHAss MeJWIMHCKass OubinoTeka :0aza MaHHBIX : cailT /
OO0 «Bplcmas mIKoNa OpraHM3allMd W YIPABIEGHUS  3ApaBOOXpaHeHHeM-KoMIIekcHbIH
MENUIUMHCKUM KoHcanTuHr»y. — Mocksa, [2023]. — URL: https:/www.rosmedlib.ru. — Pexum
JIOCTYIIA: JUTSL 3aPETUCTPHP. MOJIb30BaTeNeH. — TeKCT : 2JIeKTPOHHBIH.

1.5. Bospuias MequnuHcKas OUOMMOTEKa : DJIEKTPOHHO-OMOIMOTEUHAs! cucTema : CalT /
000 «byxkamny». — Tomck, [2023]. — URL: https://www.books-up.ru/ru/library/ . — Pexxum pocryna:
JUISL 3aPErUCTPUp. MoJIb30BaTenel. — TeKCT : 2JIEKTPOHHBINA.

1.6. OBC Jlanp:anekrporHo-oubmuoreunas cucrema : caiit/ OOO BBC «Jlanpy. —CaHkT-
[Terepbypr, [2023]. —URL:https://e.lanbook.com. — Pexum goctyma: naast 3aperucTpup.
noJib3oBareiel. —TeKcT : 2JIEKTPOHHBIH.

1.7. OBC Znanium.com:aneKTpoHHO-OubnroTeqHas cucrema : cailt / OO0 «3HaHHyM». -
Mockaa, [2023]. - URL: http://znanium.com . — PexxuM goctyna: Juist 3aperucTpup. I0JIb30BaTeNeH.
- TexcT : e TPOHHBIMH.

2. KoncyasTantllimoc [DnexTpoHHbI pecypc]: cmpaBouHasi mpaBoBasi cuctema. /000
«Koncyasrant [lnroc» - Dnexrpon. gan. - Mocksa :KoncynsrantlIntoc, [2023].

3.ba3bl JaHHBIX NEPUOTUYECKUX U3TAHUMH:

3.1. eLIBRARY.RU: nayuHas siexktponHas Oubmnuotexka : caiitr / OOO «Hayunas
DnexrponHas bubmmoreka». — Mocksa, [2023]. — URL: http://elibrary.ru. — Pexxum noctyna : mis
ABTOPH3. NoJIb30BaTeNnelt. — TekceT : aJIeKTPOHHBIN

4. ®enepasbHasi rocyaapcrBeHHasi HHpopMmanuoHHasi cucrema «HamuonaabHas
JIEKTPOHHAs OubauoTeKa»: dnekTpoHHas d6udauoreka: caidt / ®I'BY PI'b. — Mocksa, [2023]. —
URL:https://u36.pd. — Pexxum moctyma: juisi mosib3oBaTeniedl Hay4yHoil OuOnmmorexu. —Tekcrt :
3MEKTPOHHBIHN.

5. Poccuiickoe obpaszoBanme: QenepanbHblii nmoprai / yupepurens GIAY « OULTO». —
URL: http://www.edu.ru. — TeKCT : 2J€KTPOHHBIX.

6. Duexrponnas ouduoreuHasi cucrema Yial'V : Moayns «DnexkTpoHHast OuOIHMOTEKA»
ABUC Mera-ITPO / 000 «Jlata Dxcrpeccy. — URL:http:/lib.ulsu.ru/MegaPro/Web. — Pexum
JIOCTYTIA :JIJIst TT0JIb30BaTesiel HayyHoi OubnuoTexu. — TEKCT : 2JIEeKTPOHHBIN.
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IIpogheccuonanvnvie 6azvl Oanubix, UHGOPMAYUOHHO-CNPABOUHBLE CUCMEMbL

1. DaekTpoHHO-0MGIMOTEYHbIE CHCTEMbI!

1.1. Lludporoit obpaszosarenbublii pecype IPRsmart : anektponHo-6ubnuoreunas cucrema :
caitt / OO0 Komnanus «Ai [Tu Ap Meauay. - Caparos, [2024]. — URL: http://www.iprbookshop.ru.
— Pexxum noctyna: s 3aperucTpup. nojb3oparesei. - Teker : 3IeKTpOHHBIH.

1.2. O6pasoBarensHas mnardopma TOPAUT : o6pasoBaTelbHEIA pecype, SMEKTPOHHAS
6ubmmoTeka : caittr / OO0 Dnexrponsoe uznarensetso «FOPAWT». — Mocksa, [2024]. - URL:
https://urait.ru . — Pexxum nocTtyna: i 3aperucTpup. 110J630BaTeNIeh. - TEKCT : 3JIEKTPOHHBIH,

1.3. Ba3a maHHbIX «OnekTpoHHas Ombimmorexka texuuueckoro BY3a (ObC «Koncynprant
CTYJIEHTa») : 3MeKTpoHHO-OubaroTeynas cucrema : caiit / OO0 «Ilonutexpecype». — Mockaa,
[2024]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexum moctyna: [ist 3aperucTpup.
noJbp30BaTenei. — TeKCT : AIEeKTPOHHBIN.

1.4. Koncynbrant Bpaya. DIeKTpoHHas MeaulMHCKas 6ubnuoTexa : 6a3a JaHHBIX : caiT /
000 «Bpicmias IIKOJa OpraHM3alM¥ U yHOpaBjieHus 3/paBooxpaHeHueM-KoMIuiekcHblit
MEIMIMHCKUN KoHcanTuHr». — Mocksa, [2024]. — URL: https://www.rosmedlib.ru. — Pexum
JOCTYTIA: IS 3apErUCTPHP. Mosib3oBaTenei. — TeKCT @ 3MeKTPOHHBIIA.

1.5. Boublas MeIuIMHCKas 6uOIHOTEKA : 2JIeKTPOHHO-O0ubaroTeynas cucrema : caift / 000
«Bbykam». — Tomck, [2024]. — URL: https://www.books-up.ru/ru/library/ . — Pexum moctyna: amis
3aperucTpup. moib3oBareseif. — TeKCT : AIeKTPOHHBIH.

1.6. OBC Jlanb : anexrporno-6ubaroTeyHas cucrema : caiit / OO0 DBC «Jlanb». — CaHkT-
[Tetepbypr, [2024]. — URL: https://e.lanbook.com. — Pexxum poctynma: nms 3aperucTpup.
nonk3oBarenei. — TeKCT : 2NeKTPOHHBIN.

1.7. OBC Znanium.com : 2J1eKTpOoHHO-0uOMMoTeyHas cucrema : cait / OO0 «3nanuym». -
Mockga, [2024]. - URL: http://znanium.com . — Pe:xum goctyna : Ui 3aperucTpHp. I0Ib30BaTEICH.
- Texcr : 3IeKTPOHHBIN.

2. Koucyabrantllmoe [DneKTpoHHBIN pecype]: cnpaBouHas mpasoBas cuctema. / OO0
«Koncynprant [lmocy - Dnexrpon. aau. - Mocksa : Koncynsrantllmoc, [2024].

3. eLIBRARY.RU: Hayunas snekTpoHHas Oubmmoreka : caiit / OOO «Hayunas
Dnexrponnas bubmmoreka». — Mocksa, [2024]. — URL: http://elibrary.ru. — Pexxum noctyna : nis
aBTOPH3. Mosb3oBateneil. — TeKkcT : 27eKTPOHHBIH

4. @eagepanbHasi rocyaapcrBeHHas uHpopMauHoHHas cHcerema «Haunmonaannas
yIeKTpoHHas 6ubamorexay : snekTponHas 6ubmuoTeka : caifit / ®I'BY PI'b. — Mockga, [2024]. —
URL: https://u36.pd. — Pexxum pmocryna : ays mons3oBatened HayyHod OubGnuorexu. — Teker :
EKTPOHHBIN.

5. Poccuiickoe o6pazoBanue : denepanbHbiii nopran / yupeaurens OI'AY «DULTO». —
URL: http://www.edu.ru. — Teker : 31eKTPOHHBIH.

6. DaexTponHas oudamoTeunas cucrema Yal'V : mMoayns «DnekTpoHHas OuOIMOTEKA»
ABUC Mera-ITPO / OO0 «Jlara Dxcnpece». — URL: http:/lib.ulsu.ru/MegaPro/Web, — Pexxum
A0CTYTIA : Ul ToJIb30BaTenel HayuHoi OubnuoTeku. — TekeT : 2MeKTpOHHBIN.
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