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Kpennt Nel

1. Tema: Oco0eHHOCTH XUMHKO-TOKCHKOJOTHYECKUX UCCICI0BAHNI B HEOTJI0KHOM
TOKCHKOJIOTHH.

2. lean: GopmupoBaHue y 00y4aronmxcs TEOPETUUCCKUX 3HAHUHM, YMEHUH, HEOOXOIUMBIX
JUISL TIPOBE/ICHHS KJIMHUKO-TOKCHKOJIOIMYECKOTO aHaIn3a TOKCHYHBIX BEIIECTB B Pa3IMYHBIX
00BEKTax U MPaBUJILHOM OLIEHKU MIOJyYEHHBIX PE3YJIbTATOB.

3. Te3uchbl JeKIUA

Ilnan:

1. BBencHHE B aHATUTHYCCKYIO TOKCHKOJIOTHIO:

a) 3aJ1a4M aHAJTUTHYECKON TOKCHKOJIOTHH;

0) 3HAYCHUE aHAITUTUYCCKON TOKCHKOJIOTHH.

2. OCOOEHHOCTH KIIMHUKO-TOKCHKOJIOTHYECKOIO aHAIM3A.
3. Snel u oTpaBIEHHS.

BBeneHne B aHAIMTUYECKYIO TOKCUKOJIOTHIO

B Hacrosiee BpeMsi TOKCHKOJOIMYecKas XUMMs Kak ydyeOHas JUCLMIUIMHA BKIIIOYAET JBa
OCHOBHBIX pa3zieyia: OMOXUMHUYECKUN U aHATUTUYECKUM.

bruoxumuueckass TOKCHUKOJIOTHS ~ M3y4aeT TOKCUKOJMHAMMKY M  TOKCHUKOKHHETHKY
KCEHOOMOTHUKOB M HX METAa0OJIMTOB: MEXaHWU3Mbl (OPMHpPOBaUsS TOKCHYECKOTO 3(¢dekTa B
UCTEME TOKCHKAHT — pELENTOp, CKOPOCTH M MEXaHU3Mbl IOCTYIUIEHUS, paclpeacieHus,
O6uoTpaHcpopmalu, AMMUMHUHALNUN U 3KCKPELIMA TOKCUKAHTOB UX METa0O0JIUTOB.

AHanmuTHuecKass TOKCHUKOJIOTHSI pa3pabaThlBaeT METOJbl aHalM3a Uil ONpeAeeHus
TOKCUKAHTOB B pa3HOOOpa3HbIX oObekTax. [Ipm 3Tom Oosibllioe BHHUMaHUE YJeNseTcs
NOJArOTOBKE O0BEKTa K aHaiuu3y (mpobomonaroroBke). IIpoOGomoaroroBka 3akiodaercss B
BbIJIEJICHUH (M30JMPOBAaHUM) KCEHOOMOTHKA U3 aHAIU3UPYEMOI0 00BEKTA U €r0 KOHIIEHTpaIUU
B npobOe. Hampumep, ompenesneHne TOKCHYHBIX BELIECTB B OMOXHMIKOCTAX (MO4Ya, KpPOBb,
CJIIOHAa, CIMHOMO3rOBasl JKUIKOCTh), OpraHax M TKaHSX (ME€4YeHb, MOYKH, KOCTH, BOJIOCHI,
HOT'TH), PBOTHBIX Maccax M JPYTUX BBIIEICHUAX YEJIOBEKa OCTATKAX JIEKApPCTB, MHILE HAMUTKAX
TpeOyeT TIIaTeIbHOro 001yMbIBaHUS ONEpalluii O NOJATOTOBKE MPOOBI JJI aHAIN3A.

KIMHHMKO-TOKCHKOJIOTHYECKUI aHATTN3 UMEET psiJi OCOOCHHOCTEH:

- U1 OOHApYKEHUSI U KOJMYECTBEHHOTO ONpEeNeHUs TOKCHUYECKUX BEUIECTB B XHMMHKO-
TOKCUKOJIOTMUECKOM AHAJIU3€ HCIOJIb3YEeTCS P peakuuid M METOJ0B, NPUMEHSIEMBIX B
aHAIUTHYECKOH U (hapmarieBTHUecKON XuMuK. OIHaKO MHOTHE 3TH PEaKkluu U METO/bI, BBUIY
MaJIOl 4yBCTBUTEIBHOCTH WJIM HECHEUM(PUIHOCTH, HENPUTOJHBI JUIA IeNell XMUMHKO-
TOKCUKOJIOTHYECKOTO aHAIN3a;

- XMMHUKO-TOKCHKOJIOTMUECKHH aHalu3 XapakTepusyercs pazHooOpazueM O0OBEKTOB
HCCIIEIOBAHMSI, COJIEP)KALIMX HE3HAYUTENbHbIE KOJIMYECTBA TOKCHYECKUMX BEIIECTB. OTH
BEIECTBA SBISIOTCS MHUKPOKOMIIOHEHTaMH B OOJIBIIOM KOJHMYECTBE OHOJIIOTHYECKOTO
MaTepuana;

- IPEeKJIe YeM NMPHUCTYNUTh K OOHAPYKEHUIO U KOJMUYECTBEHHOMY OIPEEIIEHUI0 TOKCHYECKUX
BEIIECTB, HEOOXOIMMO BBIJEIIUTH UX U3 COOTBETCTBYIOIINX OOBEKTOB;

- BbIOOp METOJIOB BBIJIEIECHUS TOKCHYECKHUX BEIIECTB 3aBUCHT OT XapakTepa OObEKTa
uccinenoBanus. Ilpy MCHONB30BaHMM HEMOAXOASLIET0 METOJA BBIJEIEHHS TOKCHYECKOTO
BEIIIECTBA U3 UCCIEAYEMOTro 00BbEKTa OHO MOXKET OBITh YaCTMYHO HJIM MOJHOCTBIO MOTEPSHO B
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X0JIe XUMUKO-TOKCHKOJIOTMYECKOTO aHanu3a. [Ipuuem B psife ciydaeB AJIsl BBIICICHUS OJHOTO
¥ TOTO )K€ BEIECTBA U3 PA3IMYHBIX 00BEKTOB HEOOXOANMO IPUMEHSTh Pa3HBIE METO/IbI;

- OZJHOHM M3 0COOCHHOCTEH XMMHUKO-TOKCUKOJIIOTHYECKOTO aHAIM3a SIBJISAETCS U TO, YTO HAPAILY
C HCCIEJOBAaHMEM BEINECTB, BBHI3BABIIMX OTPABICHUE, HEOOXOAUMO BBIACHATH W3
OMOJIOTUYECKOTr0 MaTepraia u ONpeaesaTh HX METa0OIHTHI;

- YUUTBIBAs, YTO B TPYITHOM MaTepualie COACPKUTCS HE3HAUYNTEIbHOE KOJIMYECTBO BEIECTBA,
BBI3BABILErO OTPaBJICHUE, JUIsI OOHAPYKEHHS 53TOTO BEIIECTBA HEOOXOIUMO TPHUMEHSTh
YyBCTBUTEIILHBIC PEAKLINH;

- IIpHU HCIIO0JB30BAHWHN BBICOKOYYBCTBHUTCIBHBIX peaKHI/IfI B BBITSDKKAx M3 OHOJOTrMYECKOIO
Marepuasia MO)KHO OOHapy>KUTh HE TOJIBKO SJI0BHTOE BELIECTBO, BHI3BABIIEE OTPABJICHUE, HO U
HEKOTOphIC BEIIEeCTBA (COCAMHEHUS METAJIOB), SBISIONIMECS COCTABHOM YacThIO KIIETOK M
TKaHEWOpraHu3Ma, a TakXkKe JICKaPCTBEHHbIC BEUIECTBA, IPUHATHIE IEped CMEpPThIO B
TEpaNeBTHUECKUX /033X C JIEYeOHOW MENbI0, TOATOMY  JKCIEPT-XUMHK JOJDKEH YMETh
NPaBWIBGHO OICHUBATh PE3yJIbTAThl MPUMEHSIEMBIX UM pEaKUuil 0OHapyKEHUS UCCIIETyeMbIX
BEIIIECTB.

OcTpble OTpaBiIEHUS HACTYHAlOT B pE3yJIbTaTe JIEHUCTBUS HA OPraHM3M 3aBBILICHHBIX 103
AJJOBUTHIX BemiecTB. OHM CONPOBOXKAAIOTCSA OBICTPO HApACTAIOLIEH CUMITOMATUKON M MOTYT
3aKaH4YMBATbCSl CMEPTEJIbHBIM HCXOJOM B T€UEHHE HECKOJIbKMX MUHYT (CMHWIbHAs KUCIOTa U
€e COJIM), 4acoB WIM CYTOK. B OONbIIMHCTBE CIlydyaeB OCTpbIE OTPABICHMS SIBISIOTCS
cinydaiiHbIMU. OJIHaKO BCTPEYAIOTCS U YMBILIUIEHHBIE OCTPhIE OTPaBJICHUS C LIE€bI0 yOuiicTBa
WIA Ppa3BUTHS Yy TIOCTPAJaBIIEro OECIIOMOIIHOTO COCTOSIHMA (U1 3aBJAJeHHUS  €ro
UMYILIECTBOM, C ILE€JIbI0 HW3HACWJIOBAaHMS M T. A.). Takue OTpaBlI€HUS Ha3bIBAIOTCA
KPUMMHAIBHBIMU. SIIOBUTBIE BeIIECTBA MOTYT TPUMEHATbCI U Ui caMoyOMiicTBa
(cyunuaanbHble OTPABICHUS).

BaxHoll comnuanbHON mpoOieMoil sBIsSeTCS HapKOMaHMs, BO3HMKAIOIIAs B pe3yJjbTare
CUCTEMATUYECKOr0 yHoTpeOsieHuss HapKoTUKoB. HapkomaHuss — 00j€3Hb, BO3HHKAIOLIas B
pe3yibTaTe HEMEAMLMHCKOTO YIOTPeOJCHMsI JIeKapCTBEHHBIX WJIM JIPYTMX  CPEJACTB,
OTHECEHHBIX B YCTAHOBJICHHOM IMOPSIKE K HAPKOTUUYECKHUM.

4. UnocTpaTUBHBIN MaTepHaJl: Claiibl, TaOIUIIbI

5. JIuteparypa:

HA PYCCKOM sI3bIKe:

1. Bepreitunk T.X. Tokcukojornmueckass XUMHs: YYEOHHK Jisi CTYJIEHTOB ¢apM. BY30B U
daxynsreroB / T.X. Bepreituuk; pea. E.H. Bepreiuuk. - 3-e u3za., nepepab. u jgom. - M.:
MEdnpecc-unpopm, 2012. - 432 c.

2. Ilnerenéna, T. B. Tokcukonoruueckas xumusi: yaeOHuk /. - M.: T9OTAP - Menua, 2013. -
513 ¢

3. Tokcukosornueckas XUMUsI: METa0OJIM3M M aHAJIM3 TOKCHUKAHTOB: yueOHoe mocobue + CD/
nox pexn. H.W. Kanetunoit. — M., 2008. — 1016 c. ITeperer.

4. Tokcukonornyeckas xumus: yueOHuk / moxa pen. T.B. IlnereneBoit. — 2-oe uzn. — M.,
2008. — 512 c. Ilepemurer.

5. TCX- CKpMHHHT TOKCHKOJOTMYECKH 3HAYUMBIX COCTUHEHUH, U30JIMPYEMBIX 3KCTpaKIMen
u copbuumeii: yueoHoe mocodue / I'.B. Pamenckas, I."M. Poaunonosa, H.. Ky3nenosa u A.E.
ITeryxos; pen. A.Il. Apzamacues . - M. : I'DOOTAP-Meaua, 2010. - 240 c.
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HA Ka3aXCKOM SI3bIKe:

1. ApsicranoBa, T. A. Buonorusiblk MaTepuaiaH MHHEpaay o/ICIMEH OKIIayJlaHAThIH
YIIBI )KOHE KYLITI 9cepJIi 3aTTap TOOBI: XUMuUs -(hapManeBTHKAIBIK dak. [V Kypce cTyaeHTrepine
apHaJIFaH OKY Kypasibl / - AnMartsl : 9Bepo, 2012. - 100 6et. C

2. ApsictanoBa, T. A. BHONOTHUIBIK MaTepUaIiaH YKCTPAKITUS 9J1iCi aPKBUIBI OKIIaYyIaHATHIH
YIIBI KOHE KYIITI 9CepJIl 3aTTap TONTApbl: XUMUs -(hapMaleBTHKAIBIK GakyabTeTiHIH [V-Kypc
CTYJICHTTEpiHE apHaJIFaH OKYy Kypalibl / - AnMartsel : DBepo, 2012

3. MyxamemxkanoB, A. M. XuMUSIBIK KapyIblH J>KaIMbl XOHE MEAUIIMHA-TAKTUKAIIBIK
CUTIATTaMaChl: OKY KypaJsl. - 2-6ac. - Kaparanns! : )KK "Ax Hyp", 2013.

4. OpnabaeBa C.K., CepixbaeBa A.Jl., Kapakynosa A.IllL., KymaraeBa I'.C. CoT-XUMUSIIBIK
capanTay >KoHE aHAJMTHUKAIBIK JuarHoctuka. OKy-omicTeMenniK Kypaibl. — AIMaTel: «DBepoy»
bacnacsl, 2016. -2806.

5. Tynees, U. KnuHuKanbelK TOKCHKOJOTHA: OKY Kypaibl/. - IlIsimkent: "Hypnana - LTD",
2013. - 592 Ger. c.

6. llykipoekoBa, A. b. TOKCHKOIOTHSUIBIK XUMHUS : OKYJIBIK . - AnMaTsl : DBepo, 2013

IJICKTPOHHBIE PECYPCHI:

1. AnanuTudeckas IMarHOCTUKA HAPKOMAHUH U TOKCUKOMaHHH. bruoananutuyeckas Xumus u
ToKcuKonorus [DnexktpoHHbli pecypc / FOKI'®A; Mea. u ¢papmaneBTuyeckuii paKyabTeThl. -
DeKkTpoH. TekcToBbIe AaH. ( 25,4 MO6). - llleimkeHT : Bb. u., 2011. - a1. ont. auck (CD-ROM).

2. TOKCHKOJIOTHYECKAss XHWMHs. AHAJIUTHYECKAas TOKCUKOJIOTHS [DIEKTPOHHBIN pecypc:
yuebHuk / mox pen. P. V. XabpueBa. - DnekTpoH. TekcToBble naH. (43,7 MB). - M.:
U3narensckas rpymnma "I'DOTAP- Meaua", 2010. - 752 c. an. onr. auck (CD-ROM)

3. XuMUYeCcKHe OMACHOCTH W TOKCHUKAHTHI. [IpuHIMIBI O0€30MacHOCTH B XMMHUYECKOM
nabopaTopuu [ DNeKTpoHHBIN pecypc] : yuebHoe mocobue / JI. B. EBceesa [u ap.]. - DiekTpoH.
TeKCTOBbIC faH. (47,2M6). - M.: "Jlutteppa", 2017. - 311. ont. auck (CD-ROM).

4., XuUMUSAIBIK KayllITep MEH YBITTBUIBIKTAp. XUMUSJIBIK 3€pTXaHajgarbl KayilcCi3aiK
YCTaHBIMAAPHI [ DNEKTPOHHBIN pecypc]: oKy Kypaibl = XUMHUYECKUE OMACHOCTH U TOKCUKAHTHI.
[TpuntMIEl 0€30MACHOCTH B XMMHUYECKOM JTabopaTopun: yueOHoe nocodbue / Y. M. [laTxaes. -
DEeKTPOH. TEKCTOBBIE AaH. (67.9MO0). - M. : "Jlurreppa", 2016. - 4800. c

JAOIMOJTHUTEC/JIbHAA

1. Ky3bmenko, A. H. Cranpaptuzanus JE€KapCTBEHHOTO pAacCTUTENBHOTO CBHIPbS U
pacTUTENHLHBIX COOPOB METOIaMU MOHO-IKCKITFO3MOHHOHN M Ta30- )KUIKOCTHOW Xpomarorpadun
: MOHOTpadus. - Anamartsl : IBepo, 2017. - 120 c.

2. Cpay6aes, E. H. OnaipicTik TOKCHKOJIOTHS HETi31. OHAIPICTIK yiap KoHE YIIaHylap: OKy-
ozicTeMenik Kypai /. - Anmarsl : OBepo, 2014. - 156 Ger. c.

6.KoHTpOJBbHBIE BONIPOCHI:

~ [IpaBUIIBHEIA BEIOOP METOIOB TOKCHKOJIOTHYECKOTO UCCIIEOBAHUS 3aBUCHT OT ... ,
MOCTYMUBIINX HA UCCIIEIOBaHUE.

|xapakTepa 00bEKTOB

|pu3ruecKkux cBOMCTB 0OHEKTOB
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[XUMHUYECKUX CBOMCTB OOBEKTOB

|bapMakoIOTHYECKUX JEHCTBUN KCEHOOMOTHKOB

|pu3HUecKuX KOHCTaHT KCEHOONOTHUKOB

~ [Ipu nonHO# CyneOHO-XUMUYIECKOH IKCIIEPTU3E MTPOBOIAT UCCIECJOBAHHE HA ... .

| «ieTyuue» siibl

|bymMuTranThI

|apOopuITHIBI

| «<MeTaJUTNYECKUe» SIIbI

|peneIIeHTRI

~ [Ipu HemoTHOM Ccy1eOHO-XUMUUECKON SKCIEPTH3€E POBOISTCS

WCCIIC/IOBAHMS HA ... .

|BerecTBa, yKa3aHHbIC B IOCTAHOBIICHUH O IMTPOBEICHUN SKCIICPTH3BI

|BCE IIEIOYH U UX COJIH

|BCE «METATMUECKHUE» SITIbI

BCE KUCIIOTHI

|BCE SIIOXUMHKATBI

~ IlnaH cyneOHO-XMMUYECKOTO aHAJIN3a COCTABIISIETCS] HA OCHOBE UCTOPHUU OOJIC3HH,
00CTOSITENBCTBA eT1a, aKTa CY1e0HO-METUIIMHCKOTO UCCIIECIOBAHUS | ...

|pe3yJIbTaTOB MPEABAPUTEIHHBIX MTPOO

|M3MeHeHn OMOXUMHYECKHX MapaMeTpOB KPOBH

|mpoObI Ha HAPKOTUUYECKHE BEIIECTBA

|mpoOBI Ha MICUXOTPOIHbIE BEIIECTBA

|OCBUIETEIBCTBOBAHNST YKUBBIX JIHI

~ JI71s1 ©301MPOBAHUS TOKCUYECKUX BELIECTB U3 OMOJIOTHYECKOT0 MaTeprana NpuMeHseTcs
METOJ ... .

[KCTpaKuu

|BcanuBaHus

[xpomartorpaduu

|BBILIIETAYNBAHUS

|mnanusa

~ JI71s1 ©30TMPOBAHUS TOKCUYECKUX BEUIECTB U3 OMOJIOTHYECKOTO MaTepraia IpuMeHsIeTCs
METOJ ... .

|MHHEpanu3auu

|BcasMBaHUA

|xpoMarorpadpuu

|BBIIIETAYNBAHUS

|mmanmza

~ JI71s1 U30IMPOBAHUS TOKCUYECKUX BELIECTB U3 OMOJIOTHYECKOT0 MaTepHasia MIpUMEHSeTCs
METOJ ... .

hivitaninntingiies

|KCTpaKIIMOHHOK-(OTOKOJIOPHUMETPUN

|ra30-KHUJIKOCTHOM Xpomarorpaduu

|cnexTpodoToMeTpun

|poTokonOpUMeTpUN

~ JI71 M30IMPOBaHMS TOKCHUYECKHUX BELIECTB U3 OMOJIOTMYECKOTO MaTepualia MPUMEHSIOTCS
METO/bl MUHEPATIH3ALHY, ... .
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|lIeperoHKH ¢ BOJSHBIM MTapOM
|pIeKTpoInan3a
[mpemapaTtuBHOI Xpomarorpaduu
|moHHOM XpoMaTorpaduu

|pnexTpodopesa
~ OcMOTp 00BEKTOB UCCIICIOBAHKS U ONPE/ICIICHHE HEKOTOPBIX UX CBOMCTB MPOBOUTCS T10
3amaxy OObeKTOB, ... , OKPaCKe.

|HAJTMYUIO0 MHOPOHBIX BKITFOUCHHH

|TeMIiepaType IIaBICHUS

|MEXaHHYECKHM MOPAKEHUSIM BHYTPEHHHX OPraHOB

|TeMIiepaType KUIeHHs

|McciieTOBaHUIO HA HATMYME U3MEHEHHI COCTaBa KPOBU

~ KoHcepBupoBaHue 00bEKTOB Cy1Ie0HO-XUMUYIECKOTO aHAIN3a TPOBOIUTCS B )KAPKOE BPEMS
roja, ... .

|eci TpaHCIOPTHPOBKA JUIUTCS CBBIIIE 5 CYTOK

|BO Bcex ciyuasix

|eci TpaHCIOPTHPOBKA JUTUTCS CBBIIIE 2 CYTOK

|eci TPAaHCIOPTHPOBKA JUIUTCS CBBIIIE 3 CYTOK

|B 0COOBIX CITydasx

~ Hannuue B OMOJOTHYECKOM MaTepHajie STHIOBOIO CIIMPTA KaK KOHCEPBaHTa MEIIAET
pa3pyleHuo ONOIOTHIECKOTO MaTepralia Py UCCISIOBAHUHN €T0 Ha HAJIMYHE ... .

|«METaTNYECKUX ST0B

|mecTuIuIoB

|0apOuTyparos

|asikaon 108

lenkux menoueit
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Kpenut Nel-2
1. Tema: buorpancdopmanusi KCeHOOMOTHUKOB B OPraHu3Me 4ejloBeKka u
KHBOTHOI'O

2.lean: GopMupoBaHue y OOy4YAIOMIMXCA TEOPETUYECKUX 3HAHUN, YMEHMHI,

HEOOXOJMMBIX I  TPOBENEHUSA  KIMHUKO-TOKCHKOJIOTMUECKOTO  aHau3a
TOKCUYHBIX BEILIECTB B PA3IMUYHBIX 00BEKTAX U MPABUIBHON OIEHKU MOTYYEHHBIX
pe3yJbTaToB.

1. Te3ucnl JeKun

Inan:

1. ITyTn mocTyIuieHus s10B B OpraHu3M

2. BcacblBaHu€ S10B B OPraHU3ME

3. Pactipenenenue 108 B OPraHU3Me

4. CBs3bIBaHUE 0B B OPTAHU3ME

5. Beigenenue 0B U3 OpraHu3Ma

6. @aKkTOpbl, BIUAIONIME HA TOKCUHYHOCTh XUMHUYECKUX COCTUHEHUN

I[IYTU ITOCTYIUIEHMA A10B B OPTTAHU3M

SnoBuTHIE BELIECTBA MOTYT IOCTYNaTh B OPraHU3M PA3JIMYHBIMU ITyTSIMU: YEPE3
POT, AbIXaTeIbHbIE IyTH, KOXKY, CIM3UCThIE 000JIOUKH, IUIALICHTY U Jp.

[locTynnenue s10B B opraHusM uepe3 poT. CTaTucTHKa MOKa3bIBAET, YTO
HanOOJIbLIEE YNCIO OTPABJICHUIM MTPOUCXOAUT B PE3yJIbTAaTe MOCTYIUICHUS SI10B B
OpraHu3M 4Yepe3 poT. DTOT MyTh MPOHUKHOBEHUS SII0B B OPTaHKU3M XapaKTEepPHbIN
JUisi  OOJBIIMHCTBA NHUUIEBBIX U OBITOBBIX OTpaBieHuil. Ilpu mnuiueBbIx
OTPABJIEHUSX SbI MOCTYIAIOT YE€pPEe3 POT BMECTE C MUILEH.

S apl, TOCTYNHBIIKE B OPraHK3M 4epe3 POT, MOT'YT BCAChIBaThCS KakK BO PTY, TaK
Y B COOTBETCTBYIOIIMX OT/EJaX MHUILEBOrO KaHaia.

BCACBIBAHUE 5J10B B OPTAHU3ME

Tokcudeckne BelecTBAa M3 BHEIIHEH Cpeabl MOCTYNAlOT B IHUPKYIUPYIONIYIO
kpoBb u juMdy. C UX TOKOM OHH TEPEHOCATCS B WHTEPCTHUIIHAIBHYIO
(MEXKJIETOYHYI0) JKHJIKOCTh, a 3aTeM B KJIETKU. TakuMm o0paszowm,
pacmpocTpaHeHHE B OpraHWU3ME IMOCTYMHBIIHMX S0B OOCCIECYMBACTCS CHUCTEMOM
KpoBo- 1 nuMpoobOpameHusi. Kpome kpoBooOpalieHus: pacupenesieHue s10B 1o
OTJICTLHBIM OpPTaHaM M TKaHSIM 3aBHUCUT OT WX CBS3BIBAHMS OCIKAMWILIA3MBI U
OpraHOB, PACTBOPUMOCTH B JIUMIU/IAX, CTCTICHH HOHU3AIMH U JPYTUX (PaKTOpOB.
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PACITIPEJIEJIEHUE A10B B OPITAHU3ME
[ToctynuBimivie B KpOBb SJIOBUTHIC BEIIECTBA PA3HOCATCS €0 IO BCEMY
opranusMmy. B KkakaoM opraHe KOJUYECTBO UUPKYJIHMPYIOUWIEH KpPOBU U
coJiepKallierocsi B Hel sijja 3aBUCUT OT KPOBOCHAOXKeHHs 3TOro opraHa. Yepes
ceplilie, JErkKue, MO3r M TMEYEeHb MPOTEKAEeT 3HAYMTENIbHO OOJbIIE KPOBU U
cCoJlep KallluXcsi B HEM JIeKapCTBEHHBIX CPEJCTB WM SJIOB, YeM 4Yepe3 Jpyrue
OpraHsbl.

CBA3bBIBAHUE A10B B OPI'AHU3ME

BoJIbIIMHCTBO MOCTYNMMBIIMX B OPraHU3M JIEKAPCTBEHHBIX BELIECTB U SAJIOB C
OesikaMy, JUNONPOTEeUAaMHu, (POPMEHHBIMH DJIEMEHTAMU KPOBU M C JAPYTUMU
BEILIECTBAMU OOPa3yIOT KOMIUICKCHI WM XUMUYECKUE COeIUHEHHS. [IpodyHOCTD
00pa3oBaBIIUXCA B OPraHU3ME KOMIUJIEKCOB WM COEAUHEHUM 3aBUCHUT OT
MPUPOJIbI BEIIECTB, 00pa3yrONIUX KOMIUIEKCHI, U OT TUIA CBS3EH B YKa3aHHBIX
KOMIUJIEKCAX WJIM COCTMHEHUSIX.

[Ipu B3aumojeiicTBUM SAO0B ¢ OeldkaMM W C JAPYTMMH  BEIIECTBaMH,
HaXOJALIMMUCI B OPraHU3Me, MEXAY PEArupyroUMMHU COCAUHECHUSMHU MOTYT
00pa30BbIBATHCA KOBAJICHTHBIC, HOHHBIE, BOJOPO/IHBIE, HOH-/IUIIOIbHBIC, TUTIONb-
JTUTIONIbHBIE  CBsI3W. (CBs3bIBaHME OENMKOBBIX BEHIECTB C  SIIAMH  MOXKET
OCYILECTBITHCS U C MOMOIIBI0 cuil Ban-nep-Baanbca. 13 Bcex nepeynciieHHbIX
BBHIIIIE CBSI3¢H KOBAJICHTHBIC SBISIOTCS HamOosiee MPOYHBIMU. B yacTHOCTH,
KOBAJIGHTHBIC  CBS3M HMMEIOTCA B  KOMIUIEKCAX OEJKOBBIX  BEIIECTB C
noHamuMeTawioB. [loaTomy MeTamiabl JIMTENBHOE BpEMs 3aJCP>KUBAKOTCS B

OpraHu3Mc.

BBIJIEJIEHUE A10B U3 OPTAHU3MA

Tokcudeckre BelecTBa, MOCTYNUBIINE B OPTaHU3M, OKA3bIBAIOT OMPEICICHHOES
JEHCTBHE, a 3aTEM BBIICIIAIOTCS U3 OPraHM3Ma B HEM3MEHEHHOM BHJIC WJIA B BUJIC
MeTa00auTOB. OCHOBHBIMH IYTSIMUA BBIBEJICHUS TOKCHYECKHUX BEIIECTB U MX
METa0O0JMTOB W3 OpraHWU3Ma SIBJISIFOTCS TOYKH, MEYEHb, JICTKUE, KHUIIKH H JIp.
HekoTopple TOKCHYECKHE BEIIECTBA W WX META0OJHMTHI MOTYT BBIICTSATHCS W3
OpraHu3Ma He OJHUM, a HECKOJIbKUMH MyTsiMU. OJIHAKO JJI1 ITUX BEIIECTB OJIUH
U3 TyTeH BBIICIEHUS SBIACTCS MPeoOsiafaromuM. JTO MOXKHO TIOKa3aTh Ha
npUMeEpPe BBIJCICHUS JTWIOBOTO COMpPTa W3 OpraHu3ma. boibmias dYacTh
OTWJIOBOTO CHUpTa B opranusme wmetabonmsupyercs. Oxono 10 % ero
BBIICIISICTCSI U3 OpraHW3Ma B HEM3MCHECHHOM BHJIC C BBIJBIXaGMBIM BO3IYXOM.
Heb6opmme KoaudecTBa 3TUIOBOTO COUPTA BBIBOAATCS M3 OPraHW3Ma ¢ MOYOM,
KaJIOM, CITFOHOW, MOJIOKOM U T. 1.

HeckombkuMu TyTSIMH BBIACISIOTCS W3 OpraHU3Ma M JAPYTHE TOKCHYCCKHUE
BellecTBa. TaKk, XMHWH BBIIEISCTCS W3 OpPraHM3Ma C MOYOHW M 4Yepe3 KOXKY.
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HekoTtopsie OapObutypatbl BBIAEHSIOTCS M3 OpPraHM3Ma C MOYOM U C MOJIOKOM
KOPMSIIMX MATEPEN.

®AKTOPBI, BJIMAIOIIUE HA TOKCUYHOCTh XUMHUYECKUX
COEJJMHEHUU

TOoKCHUYHOCTEXUMHUYECKUX COGI[I/IHGHI/Iﬁ O6YCJIOBJIeHa BSaHMOHGﬁCTBI/IeM
opraimiMa, TOKCHYCCKOIo BCIICCTBA U OKp}OK&IOHICﬁ BHEIITHEN CpcCIbI.
ToxcnuHOCTH AAOBUTBHIX BCHICCTB 3aBHUCHUT OT TaKHUX ¢)aKTOp0B2 J03bl HIJIN
KOHIICHTpAllMH, cbmnqecm/lx M XMMHUYECKHX CBOWCTB, IYT€ M CKOPOCTH
HpOHI/IKHOBeHI/IH A00B B O[!F&HI/IBM, B03paCTa n 110Jja, HHI[HBHI[yaHBHOﬁ
MpeapacHoIOKECHHOCTH K Sy U T. 1.

4. Uu1iocTPaTUBHBINA MAaTEPHUAJL: CIIai/Ibl, TAOIUIIBI

5. Jluteparypa:

HA PyCCKOM SI3bIKe:

6. Bepretiunk T.X. Tokcukoiornaeckass XuMus: y4eOHUK I CTYJAEHTOB (hapm.
By30B u ¢akynbretoB / T.X. Bepreituuk; pen. E.H. Bepreitunk. - 3-e wusm.,
nepepad. u norm. - M.: MEInpecc-undopm, 2012. - 432 c.

7. Ilnerenéna, T. B. Tokcukonornueckas xumusi: yueOHuk /. - M.: I'DOTAP -
Menmnma, 2013.-513 ¢

8. Tokcukoyornyeckass XMUMUs: METa00JM3M M aHalli3 TOKCHKAHTOB: yueOHOE
nocobue + CD/ nox pen. H.U. Kanetunoii. — M., 2008. — 1016 c. [1epemner.

9. Tokcukonornyeckast xumus: yueOnuk / mon pen. T.B. IlnereneBoit. — 2-oe
u3a. — M., 2008. — 512 c. Ilepener.

10. TCX-  CKpUHHMHT  TOKCHUKOJOTHYECKH  3HAYUMBIX  COCIUHEHUH,
M30JUPYEMBIX JKCTpakIued u copbuueit: yuedHoe nocooue / I'.B. PameHnckas,
I''M. PonuonoBa, H.W. Ky3nenona u A.E. Ileryxos; pen. A.Il. Ap3amacues . - M.
: I'DOTAP-Menua, 2010. - 240 c.

HA Ka3aXCKOM fi3bIKe:
7. AppictanoBa, T. A. DBHOJOTHAIBIK MaTepHalJaH MHHEpAIay oJliCiMEH
OKIIayJIAaHATBIH YJIbl dKOHE KYIITI 9CepJil 3aTTap TOObI: XUMHUS -(hapMaleBTUKAIIBIK
dak. IV kypc cTyneHTTepiHe apHaJIFaH OKy KypaJibl / - Anmartel : OBepo, 2012. -
100 Get. C
8. ApeictanoBa, T. A. BUOJOTHANBIK MaTepHaNIIaH AKCTPAKLMS 9M1IiC1 apKbLIbI
OKIIayJIaHAThIH yJbl KOHE KYIITI ocCepiii 3aTTap TONTapbl: XUMHUS -
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dapmaneBTukanbIK (akynbTeTiHIH [V-Kype CTyIeHTTepiHe apHalFaH OKY Kypajibl
| - Aamartsr : OBepo, 2012

9. MyxametkaHoB, A. M. XUMUSAIBIK KapyJblH >KaJIbl >KOHE MeEIUIIMHA-
TaKTUKAJIBIK CHUIIATTaMachl: OKy Kypaubl. - 2-0ac. - Kaparanne! : KK "Ax Hyp",
2013.

10. OppabaeBa C.K., CepikbaeBa A./l., Kapakynosa A.Ill., XKymaraesa I'.C.
CoT-XUMMSUIBIK, capanTay »oHE aHATUTUKAIBIK JuarHocthka. OKy-oaicTeMenik
KypaJyibl. — AnmMaThl: «9Bepoy» bacmacsl, 2016. -2800.

11. TyneeB, M. KnuHUKaIBIK TOKCHUKOJOTHS: OKY Kypaibl/. - IIIBIMKEHT:
"Hypmana - LTD", 2013. - 592 6Ger. c.

12. IlykipGekoBa, A. b. TOKCHKOMOTHSIBIK XUMHS : OKYJBIK . - AJMATHI :
2Bepo, 2013

JICEKTPOHHBIC PECYPCHI:

5. AHanmuTHYecKast JTMAarHOCTHKA HApKOMaHUU u TOKCUKOMAaHUHU.
buoananuTuyeckass XuMusi U TOKCUKOJIOTHS [DnekTpoHHbI pecypc / FOKI'DA;
Men. u dapmaneBTruueckuii (hakyabTeThl. - DIEKTPOH. TEKCTOBbIe AaH. ( 25,4
MO). - HIsimkenT : b. u., 2011. - 31. ont. auck (CD-ROM).

6. Toxcukosornyeckasi Xumusi. AHAIUTUYECKAs] TOKCUKOJIOTHUS [DIEKTPOHHBIN
pecypc]: yueOnuk / nmox pen. P. Y. XaOpuena. - D1eKTpOH. TEKCTOBbIE J1aH. (43,7
MB). - M.: U3narensckas rpynmna "I'DOTAP- Menua", 2010. - 752 c. 31. onr.
nuck (CD-ROM)

7. XMMHAYECKHE OIACHOCTH M TOKCHKaHTHI. [IpuHImmel Oe30macHOCTH B
XUMHUUYECKOU J1abopaTopuu [DNEKTPOHHBIN pecypc] : yueOHoe mocodue / JI. B.
EBceera [u n1p.]. - DneKkTpoH. TeKcToBbIe NaH. (47,2M0). - M.: "Jlutrteppa", 2017.
- 911. onit. auck (CD-ROM).

8. XuMHSIBIK ~KayinTep MEH YBITTBUIBIKTApD. XUMUSJIBIK 3€pTXaHaIarbl
KayIICI3A1K YCTaHBIMIAPhI [ DIEKTPOHHBIN pecypc]: OKy Kypajabl = XUMUYECKUE
OMMACHOCTH W TOKCUKAHTBL. [IpuHIMIBI 0E30MaCHOCTH B  XUMHUYECKOUH

nabopatopuu: yuebnoe mocodue / Y. M. JlatxaeB. - DJIEKTPOH. TEKCTOBBIC JIaH.
(67.9M0). - M. : "Jlutteppa", 2016. - 4800. c

JOIIOJIHUTE/IbHAA

3. Ky3smenko, A. H. CrannapTu3zaius IeKapCTBEHHOTO PACTUTEIBLHOTO ChIPhS U
pacTUTENBHBIX COOPOB METOJIAMH HMOHO-3KCKIIFO3MOHHOW M Ta30- >KUJIKOCTHOMN
xpoMarorpaduu : MmoHorpadus. - Anmatsl : IBepo, 2017. - 120 c.

4. Cpay0OaeB, E. H. OnaipicTik TOKCHMKOJOTHS HETi3l. OHIIPICTIK yiap >KOHE
yJIaHyJap: OKy-oJicTeMeNiK Kypal /. - Anmatsl : OBepo, 2014. - 156 Ger. c.
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. KonrpoJs:
. [IlyTi moCTyIIJIEHHS J10B B OPTaHU3M

. BcacriBanue sAA0B B OpraHu3mMe

. CBsI3pIBaHNE sAA0B B OpraHnu3mMe

6
1
2
3. PacnipenienieHue s/10B B OpraHu3Me
4
5. Belaenenue s10B U3 OpraHu3Ma

6

. ®aKTOpPBI, BIUAIOLIAE HA TOKCUYHOCTh XUMUYECKUX COCIUHECHUN
7. JleficTBUE TOKCUUYECKHUX BEIIECTB B 3aBUCUMOCTHU OT MyTE€l U CKOPOCTH
IIOCTYIUICHUSI UX B OPTaHU3M.

~ B Ka)X710M opraHe KOJUYECTBO si/1a 3aBUCHT OT ... .

|KpOBOCHAOXKEHUS 3TOTO OpraHa

|cienuyecKux perenTopon

|Tuma MmemOpan

|Tuna nuddy3un

|cnenuuyeckux mepeHoCYnKoOB

~ S|moBUTHIE BEIIECTBA U3 KPOBEHOCHBIX KAMUJUISIPOB CHAavYala MOCTYHAloT ... .

|BO BHEKJIETOUHOE MTPOCTPAHCTBO

|B KIIETKY

|B MaJIblii KPOBOTOK

|B 00JIBIION KPOBOTOK

B mumdoyzen

~ Cnabble OpraHnYecKue OCHOBAHUSI JIyUIIle BBICISIOTCS C MOYOH, €CITH OHA
UMEET ... PEaKIHIo.

[KHCITyIO

|menounyto

|HEUTpaJIbHYIO

|cabo-1enounyo

|CUITBHO-IIIEJIOUHY IO

~ CuJbHBIE DJIEKTPOJIUTHI, XOPOUIO AUCCOLUUUPYIOLINE Ha HOHbBI, BBIBOJSATCS C
MOYOH ... .

lnezaBucumo oT pH cpeabl

\mpu pH=5,6

\npu pH=7,8

\npu pH=12,0

lmpu pH=2,3
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~ B nieuenu IMPOUCXOJIUT M€eTa00J13M OOJIBIIIOr0 YHCJIa TOKCUYSCKUX BCIIICCTB,

BBIICIICHHE KOTOPBIX C JKEITIBbIO 3aBUCHUT OT ... .
[pa3zmMepa MOJIEKYJI ¥ MOJICKYJISIPHOW MAacChI
[TOJISIPHOCTH BEIECTBA
|MUIOPUIBLHOCTH MOJIEKYIT
IruIpoUILHOCTH MOJIEKYJT
| yHKIIMOHAIBHBIX TPYIIIT KCEHOOMOTKOB

~ Tokcuueckue BCIIICCTBA N UX MeTa6OHI/ITBI, 06p830BaBHII/I€C5I B IICUCHHU U
MMOCTYIIMBIINEC C KCJIYbIO B KUIICYHUK, a4 3aTEM CHOBA BCOCABIINECA B KPOBb,

BBIJICIISIFOTCS ... .
[moukamMu ¢ MOYOM
|KajoM
[T pyTHBIM MOJIOKOM
[MOTOBBIMU Kelle3aMu
|c BABIXa€MBIM BO31YXOM

~ O4YHCTKA BBITSKEK U3 OMOJIOTHYECKOTO MaTcpHuajla OCYmCCTBIISCTCA C

MOMOIIBIO METOJIA ... .
|xpomaTorpabuu
lcnexkTpodoTomepun
IMukponuddy3uun
|MUKPOKPHUCTAILITIOCKOTTUT
|mepexpucTanIn3anuu

~ OuunCTKa BBITSHKEK U3 OMOJIOTHUYECKOTO MaTepurasa OCYyIeCTBISIETCS €

MOMOIIBIO METOJA ... .
[PKCTpakiuu
lcnexktpodoTomepun
IMukponudpysun
|MUKPOKPHUCTAILITIOCKOTTUT
[mepexpucTaIn3anuu

~ O4YHCTKa BBITSKEK U3 OMOJIOTHYECKOTO MaTcpHrajia OCYHICCTBIICTCA C

MOMOIUIBIO METOJA ... .
|nnanmsa
|cnexTpodoTomepun
IMukponuddy3un
|MUKPOKPHUCTAIIIOCKOTTUT
[mepexpucTaIn3auu

~ OuHrCTKa BBITSHKEK U3 OMOJIOTHYECKOTO MaTeprasa OCYyIIeCTBISIETCS ¢

MIOMOIIIBIO METOJA ... .
lneHTpudyrupoBaHus
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|cnexTpodoTomepun
IMukpoauPy3un
|MI/IKp0KpI/ICTaJ'IJ'IOCKOHI/II/I
|H€pCKpI/ICTaJIJII/I?>aHHH

~ O4HCcTKa BBITSHKEK U3 OMOJIOTHYECKOT0 MaTepraia OCYIIECTBISICTCS C
TIOMOIIIBIO METO/A ... .

locaxknenus

lcnexktpodoTomMepun

IMukponudpysun

|MUKPOKPHUCTAILITIOCKOITUT

|mepexpucTarIn3auu

~ Jnst oOHapyKEeHHSI SIIOBUTHIX U CUIIBHOJCHCTBYIONINX BEIIECTB B

TOKCUKOJIOTHYECKON XUMUH UCTIONB3YETCS ... .

|MHKPOKPUCTAIITIOCKOITNYECKAsT PEaKIIHsI

|KOJIOHOYHAsI XpoMaTorpadus

[rens XxpomaTorpadus

|peaKcTpaKIus

|BBICAJIUBAHUE

Kpeaut Nel-3
1. Tema:HexoTopsie acmeKThl MOJIEKYJISIPHON TOKCUKOJIOTHUHU: OT T€HOMA JI0
MeTrabosioma

2. Hean: hopMupoBanne y 00yJaromuxcsi TEOPETHUECKUX 3HAHUH, YMEHHIH,
HEOOXOAMMBIX JJIs1 TPOBEACHUS KIMHUKO-TOKCUKOJIOTUYECKOTO aHAIN3a
TOKCUYHBIX BELLIECTB B PA3JIMYHBIX OOBEKTAX U MPABUILHOU OLEHKH MOTYYEHHBIX
pE3yJIbTaTOB

2. Te3ucol TeKunu:

ILnan:

1. MoJieKkysipHbIE MHUIIICHU - PEIIENITOPHBIC KOMIUICKCHI.

2. Knaccuduxkarus perentopoB TOKCHIHOCTH.

3. Penienitopsl, hopmupytolne HOHHBIC KaHAIIBI. PEIETITOPHI,
CBsI3aHHBIC CJ-TIPOTEHHAMMU.

4, Penenitopel ¢ THPO3MHKMHA3HOW AKTUBHOCTBEO

COBpeMeHHLIe TCXHOJIOTHH JaJIX BO3MOXKHOCTL IIPOBOJHUTH OJHOBPCMCHHO
aHaJIn3 JKCIIPCCCUUTHICAY I'CHOB H 00JIeTYNIIN HN3Yy4YCHHUC KIICTOK KaK CHCTCM, B
KOTOPbIX 0611135[ 9KCIIPECCHUA BCCX TCHOBOIIPCACIIHACT COCTOAHHC KIICTKH.



http://www.xumuk.ru/encyklopedia/2/5089.html
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KoHeuyHo, 4YacTo mpeamnonaraercs, 4YrO0 HW3MEHEHHsS DKCIPECCHH T'EHOB
OTpaXXaloT B JajbHeWIIeM H3MEHEHHs W B mporeomax. PacmmdpoBka reHoma
YeJI0BeKa  IpHUBela K  BO3HUKHOBEHUIO psiZia Hay4YHBIX  HalpaBICHUU
IPUHLMINATIBHO HOBOI'O XapakTepa, IOJYyYUMBIIMX COOMpaTeNbHOE Ha3BaHME
«IIOCTT€HOMHBIE TEXHOJOIMM». K IIOCTTEHOMHBIM TEXHOJIOTHSIM OTHOCSTCS:

Ir€HOMMKA, TPAHCKPUIITOMMUKA, IPOTEOMUKA " Me-
Ta0OJIOMUKAa — COBOKYIHOCTh TEXHMYECKMX M METOJUYECKUX IPUEMOB
U3YYEHUs OKUBBIX CHUCTEM,OMOMHpOpMATHKAa — CpPEICTBO 0OECIEeYeHHUs
MH(OPMAIMOHHO-BBIYMCIUTEIbHON MOIJIEPKKU UCCJIEI0BAHUT,
HAaHOOMOTEXHOJIOTUSI — CINOCO0 MPaKTUYECKOrO BHEIPEHHUS MOJYyYEHHBIX
pE3yJIBTATOB U

MOJIEKYJIsIpHast OMOJIOTHs KaK OCHOBOIIOJIAraroias Hayka o KM3HH.

DyHoamenmanvhvle ceolcmea oOuocucmemovl. METa0OIN3M, IJIACTUUECKUN U
DHEPreTUYECKUM  OOMEH,pEeryJisiiisd ¢ Pa3apaXUMOCTh, PEHOPOAYKIHUS U
N3MEHUYHMBOCTD — B3aMMOCBSI3aHBbI. ToxcHUKaHTHI MOTYT
OKa3bIBaTh IOBPEKIAIOIIEE JCHCTBUE KAK Ha OpPraHuM3M B IEJIOM, TakK H
M30HMpaTeNIbHO Ha OTACIbHBICYHIaMEHTAJIbHBIC CBOMCTBA CUCTEMBbl. UeM BhIIIe
TOKCUYHOCTh KCEHOOMOTHKA, TEeM 3Ha4YMTEeIbHEeBBIpaXKeHa HW30MPaTEeIIbHOCTD
JICUCTBUSL.

OOBIYHO  BBIACISIIOT  CIICAYIOIIME  yPOBHU  OPraHM3allMk  OMOCHCTEM:
MOJICKYJIIPHBIL U MOJICKYJISIPHBIXCUCTEM,  CYOKIJIETOYHBIA,  KJICTOYHBIMH,
OpraHHbIMH, 1IEJIOCTHOTO OpraHu3ma, MOMYJISILIUOHHBIN, onoreo-
LIEHOJIOTHYECKHUH. MHUIIIEHBIO I BO3AECUCTBUS TOKCUKAHTA MOXKET OBLITH JIF0Oas
MOJIEKyJIa opraHu3Ma.MoJIEKyISIpHbIE CUCTEMbI U3MEHSIOT CBOM CBOMCTBA O]
BIIUSTHUEM  TOKCHMKAHTOB,  HalpUMEp  CUCTEMAriyTaTUOHA  MPUHUMAET
HEMOCPEJACTBEHHOE Y4YacTHUE B MPOILECCaX, CBS3AHHBIX C TMOJJICPKAHUEM BHYT-
PHUKJIETOYHOTO TOMEOCTa3a, a MPU BO3JACUCTBUM TOKCHUKAHTOB UTPAET BEAYIIYIO
POJIb KaK OMOXMMHUECKas CHCTEMa €CTeCTBEHHOHN UTONPOTEKIMU. B HacTosmee
BpeEMsI YCTaHOBJICHA B3aMOCBSI3b MEXKITY
BBIPAKEHHOCTHIO IMTOTOKCUYECKOTO JEHCTBUSI KCEHOOMOTHUKOB (CYIOPOKHBIX
SJI0B, TICHXOTPOITHBIXBEIIECTB, METTeMOTIOONMHOOpA30BaATENCH, JIETYYHX SJIOB,
ANKAJIMPYIOUIUX areHTOB, [IUTOCTATUKOB HJIPYTHX) U TAKECTHIO MOBPEXKIACHUS

CUCTEMBI [JIyTaTHOHA, U3MEHEHUEM KOHIICHTPALINU BOCCTAHOB-
JICHHOTO  TIyTaTHOHA, CyIbQTUIPWIBHBIX Tpynm OEIKOB, MaJOHOBOTO
JAaibJIeTU/Ia, JTMEHOBBIX KOHBIOTaTOB, CHIKEHHEM AKTUBHOCTHU
[IYTaTUOHPETYKTA3HI, TIF0K030-6-pochaTaeruaporeHassl, rJIyTaTu-

OHIIEPOKCHJIA3bl, TIyTaTHOH-8-TpaHcdepasbl, KaTanasbl.
MumensiMu (peientopamu) st TOKCUYECKOTO BO3IEHCTBUSI MOTYT OBITh:
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¢ CTPYKTYPHBLIC 3JICMCHTHI MCXKKIICTOYHOI'O IMPOCTPAHCTBA (Haan/IMep,
CBA3BIBAHUC N MHAKTUBAIUACTPYKTYPHBIX 3JICMCHTOB MEXKJIETOUHOMN KHUIKOCTHU
N IIJIasMbl KpPOBH, IIPUBOIAIINIMEC K HAPYIICHHUIOOCMOTHYCCKOI'O OABJICHUA,

n3meHnenuro pH);

¢ CTPYKTYPHBIC 3JICMCHTHI KJICTOK OpraHMu3Ma (GCHKI/I, HYKJICHUHOBBIC KHCJIOTHI,

JUMHIHBIE JJIEMEHTBI MeMOpaH,
OMOpETYJISITOPOB);

CCJIICKTUBHLBIC  PCHOCITOPBI OHAOI'CHHBIX

¢ CTPYKTYPHBIC 3JICMCHTBI CUCTCM PCTYJLAIUU KJI€TOYHON aKTUBHOCTH.

4. Uu1iocTPpaTUBHBINA MaTePHUAJL: CIIaiiIbl, TAOIUIIBI

5. Jluteparypa:

HA PYCCKOM fI3bIKeE:

11. Bepreitunk T.X. Tokcukonoruyeckass XUMUs: YYEOHUK [JIsi CTYJACHTOB
dapm. By30B u ¢pakynsreToB / T.X. Bepreituuk; pen. E.H. Bepreituuk. - 3-¢ usn.,
nepepad. u nom. - M.: MElnpecc-undopm, 2012. - 432 c.

12. TIlnerenéra, T. B. Tokcukomornyeckas xumus: yueouuk /. - M.: TOOTAP

- Menua, 2013. - 513 ¢

13. Tokcukomorndyeckass XHMHUS:

MEeTa0O0JIM3M U aHaau3 TOKCHUKAHTOB:

yaeoHoe mocoome + CD/ mom pen. H.U. Kanerunoit. — M., 2008. — 1016 c.

ITepenner.

14. Toxcukonoruyeckas xumus: yueOnuk / mon pea. T.B. [Tnerenenoii. — 2-oe

u3a. — M., 2008. — 512 c. Ilepener.

15. TCX- CKPUHUHI  TOKCUKOJIOTHYECKHM  3HAUYMMBIX  COCJIMHEHUM,
M30JIMPYEMBIX JKCTpakmued u copbmueit: yaebHoe mocodbue / I'.B. PameHckasi,
I''M. PonuonoBa, H.1. Ky3nenona u A.E. Ileryxos; pea. A.Il. Ap3amacies . - M.

: I'DOTAP-Menua, 2010. - 240 c.

HA Ka3aXCKOM sfI3bIKe:
13. ApsicranoBa, T. A. buonorusuiblk MaTepualijlaH MUHEpaIaay oiCiMEH
OKIIayJIAaHATBIH YJIbl dKOHE KYIITI 9CepJil 3aTTap TOObI: XUMHUS -(hapMaleBTUKAIIBIK
dak. IV kypc cTyneHTTepiHe apHaJIFaH OKy Kypauibl / - Anmartsl : OBepo, 2012. -

100 Get. C

14. ApsicranoBa, T. A. Dbuonorusnablk wmaTepuaigaH ->SKCTPAKIUS OJicCl
apKbUIbl OKLIAYJAHATHIH YJIbl KOHE KYILUTI 9CEepJil 3aTTap TONTAPBI: XUMHS -
dapmaneBTUKaNbIK QakynbTeTiHiH [V-Kypce cTyAeHTTepiHe apHaIFaH OKY KypaJjbl

/ - Anmartsrl : DBepo, 2012
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15. MyxamerkanoB, A. M. XUMHSIBIK KapyJAblH >KaJIlbl *KOHE MEIWLIMHA-
TAaKTUKAJIBIK CHIATTaMachl: OKY Kypaibl. - 2-0ac. - Kaparanner : KK "Ax Hyp",

2013.

16. OppabaeBa C.K., CepikbaeBa A./l., Kapakynosa A.Ill., XKymaraesa I'.C.
CoT-XUMMSUIBIK, capamnTay »*oHE aHATUTUKAJBIK JuarHocThka. OKy-oicTeMeik
KypaJybl. — AmMaThl: «9Bepoy» bacnacsl, 2016. -2800.

17. TyneeB, U. KiuHHUKaNBIK TOKCHUKOJOTHS: OKy Kypaubl/. - IIIpIMKeHT:

"Hypnana - LTD", 2013. - 592 6Ger. c.

18. IykipGekoBa, A. b. TOKCHKOMOTHSAIBIK XUMHS : OKYJBIK . - AJMATHI :

2Bepo, 2013

JICEKTPOHHBIC PECYPCHI:

9. Amanurnyeckas JTMAarHOCTHKA

HapKOMaHHUH u TOKCHUKOMAaHHU.

buoananuTuyeckass XuMusi U TOKCUKOJIOTHS [DnekTpoHHbI pecypc / FOKI'DA;
Men. u dapmaneBTruueckuii (HakyiabTeThl. - DIEKTPOH. TEKCTOBbIe daH. ( 25,4
MO). - HIsimkenT : b. u., 2011. - 31. ont. auck (CD-ROM).

10. Toxkcukosornueckas XUMUS.

AHanutnueckas TOKCHKOJIOTHA

[OnexTpoHHBIN pecypc]: yueOnuk / mox pen. P. V. XabOpueBa. - DIeKTpoH.
TekcToBble naH. (43,7 Mb). - M.: Usnarensckas rpynmna "['S0TAP- Menua",

2010. - 752 ¢. 1. onrt. nuck (CD-ROM)

11. Xwumuueckue OMACHOCTU M TOKCUKAHTHI. [IpuHIUIIBI Oe30MacHOCTH B
XUMHUUYECKOU J1abopaTopur [DNEKTPOHHBIN pecypc] : yueOHoe mocodue / JI. B.
EBceera [u n1p.]. - DneKkTpoH. TeKCcTOBbIE NaH. (47,2M0). - M.: "Jlutrteppa", 2017.

- 911. onit. auck (CD-ROM).

12. XuMHSIIBIK KayiTep MEH YBITTBUIBIKTAp. XHUMHSUIBIK 3€pTXaHaJarbl
KAYINCI3AIK YCTaHBIMIAPhI [ DNEKTPOHHBIN pecypc]: OKy Kypajibl = XUMUYECKUE
OMaCHOCTU W TOKCUKAaHThl. [IpuHIuNBI 0€30MaCHOCTM B  XUMHUYECKOH

nabopatopuu: yuebHoe mocodue / Y. M. JlatxaeB. - DJIEKTPOH. TEKCTOBBIC JIaH.
(67.9M0). - M. : "Jlutteppa", 2016. - 4800. c

JAOIMOJIHUTC/IbHAA:

5. Ky3smenko, A. H. CrannapTu3zanust IeKapCTBEHHOTO PACTUTEIBHOTO ChIPhS U
pacTUTENBHBIX COOPOB METOJIAMH HMOHO-3KCKIIFO3MOHHOW W Ta30- >KUJIKOCTHOMN
xpoMarorpaduu : MmoHorpadus. - Anmatsl : IBepo, 2017. - 120 c.

6. CpaybOaeB, E. H. OHuipiCTIK TOKCHKOJIOTHUSI HETi3l. OHIIPICTIK yJap >KoHE
yJIaHyJap: OKy-oJlicTeMeNiK Kypal /. - Anmatsel : OBepo, 2014. - 156 Ger. c.
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6. KonTpoJsibHbIe BONPOCHI (0OpaTHAS CBS3h)

~ OCTpBIC OTpaBJICHHUA HACTYIIAIOT B pC3YJIbTATC I[GﬁCTBI/ISI Ha OPTaHH3M ...

SJTOBUTHIX BEILIECTB.
|0OTHOKpaTHOM MaKCUMaIbLHOM J103bI
[MUHUMAaIBHBIX 103 B TEUEHUE JIJIUTEIIbHOIO BPEMEHU
|cCUMIITOMAaTHYECKOTO YIOTPEOIeHUSI HEYMEPEHHBIX /103
|[MUHUMAIBLHOM JT03bI

|OI[HOKpaTHOI>'1 MaKCUMaJIbHOM A03bI B TCUCHUC NJIMTCIbHOTO BPpCMCHHA
~ CKOpOCTB BCaCbIBaHWA BCIICCTB, IIOCTYIIMBIINX B HHHIGBOfI KaHall, 3aBUCHUT OT

X PU3NYECKUX U XUMUYECKUX CBOMCTB, ... .
IpH coaepKuMoro xemyaka v KHILIOK
IpH kpoBu
|oT cBOMCTB MeMOpaH
|OT UX KOJIMYeCcTBa
|oT MeToza BCcachlBaHUS

~ OTpaBJ]eHI/I}I, OCHOBAHHBIC Ha Y4YCTC 0COOCHHOCTEHN KITMHHUYECKOTO TCUCHMUAI,

KJ1acCu(UIMPYIOTCS HA ... .
locTphie U XpOHUYECKHUE
|YMBITILIIEHHBIE
|OBITOBBIC
[mepopasibHbIE
|MHTQJISIITUOHHBIE

~ 1o ycioBusIM BO3HUKHOBEHHUS OTPABJICHUS KJIACCU(UIIUPYIOTCS HA ... .

|OBITOBBIE U TPOU3BOACTBEHHBIE
|cityuatinbie

|MHTQJISIITUOHHBIE
|YMBILLITICHHBIE

locTphIe U XpOHUYECKUE

~ 1o mpuunHaM BOZHHUKHOBEHUS OTPABJICHUS KIACCH(PUITUPYIOTCS HA ... .

|cy4aifHbIe U YMBIIUICHHBIC
|MpOM3BOICTBEHHBIE
|ObITOBBIE

|MHTaJSIIIMOHHbBIE

locTpbie

~ B 3aBuCcMMOCTH OT IIyT€N NOCTYIUIEHUS SI0B B OPraHU3M OTPABIICHUS

KJIaCCU(UILIUPYIOTCS HA ... .
|MHTaJIAIIMOHHBIC U ITEPOPATHLHBIC
locTpbie
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|XpoHUYECKHE
|YMBILITICHHBIE
|ObITOBBIC

~ Ha TOKCHMYHOCTh MOCTYNUBIINX B OPTAaHU3M XUMHUYECKUX COCTUHEHUU
BJIUSIET ... .

|pacTBOPUMOCTH B BOJIE U KUPaX

|mo3a

IpH *xenyaka u KUIIOK

|OMOXMMUYECKUI COCTaB KPOBU

|TUIIBI MEMOpPaH KIETOK

~ TOKCHYHOCTH MOCTYNUBIIIETO B OPTaHU3M BOAOPACTBOPHUMOTO
AJIOBUTOTO BELIECTBA 3aBUCHUT OT ... .

|cClIOCOOHOCTH TMCCOIUPOBATH HA MOHBI

|KOHIIEHTpalUU

|TIa MEMOpaHbI KJIETOK

|oT pa3mepa ero 4acTuiy

|mo3BI

~ TOKCUYHOCTDH MOCTYNHBIIETO B OPTaHU3M TBEPJIOTO SAOBUTOTO
BEIIECTBA 3aBUCHT OT ... .

|pa3mepa ero 4acTuil

lero pacTBOpUMOCTH

|103b1

|clIOCOOHOCTH TMCCOIUPOBATh HA MOHBI

|KOHIIEHTpalUU

~ OnHa 1 Ta e 032 573, MOCTYMUBIIETO B OPTaHNU3M Pa3THUYHBIMU
My TSIMU, MOKET BBI3BATH ... .

|HEOIMHAKOBBIN TOKCUYECKUN 3D PeKT

|omMHAKOBBIN TOKCHYECKUid D PeKT

|TepaneBTHUECKU YPeKT

Irubenb opranusmMa

|yCKOpEHHOE BBIJICJICHHE €r0 U3 OpraHu3Ma

~ TOKCHYHOCTh XUMUYECKUX BEHIECTB 00YCIIOBIIEHA HAJTUYUEM B HIX
MOJIEKYNaX ... .

loripeieIeHHBIX (PYHKITMOHAIBHBIX TPYIIT U JBOMHBIX CBS3EH

|BOZIBI

lyrnepona

|caxapa

|TTTF0KO03BI
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~ MeMOpaHbl KJIETOK IEPBOTO TUMA MPOIMYCKAOT MOJIEKYIIHI ... .

|B 3aBUCUMOCTHU OT UX JUMO(PHIBHBIX CBOICTB

|B BUJIE KOMIUIEKCOB

|U3 cpenbl C MEHbBIIIeH KOHIIEHTpalMel B cpey ¢ OoJibliiel KOHIIEHTpaIuen
|BOJIBI M aHMOHBI HEOOJIBIIIOTO pa3Mepa

|u3 cpenbl ¢ OobIel KOHIICHTpaIuel B cpely ¢ O0Jblel KOHIICHTpaIuen
~ MemOpaHbl KJIETOK BTOPOTO TUIIA MTPOIYCKAIOT MOJIEKYJIHI ... .

|B BUJIE KOMIUIEKCOB

|B 3aBUCIMOCTH OT MX JUNO(PUIBHBIX CBONCTB

|13 cpenbl C MEHbIIEW KOHIIEHTpalUel B cpey ¢ 0OoJIbIIeH KOHIIEHTpalen
|u3 cpenbl ¢ 0ombIel KOHIICHTpAIMEeH B cpey ¢ OOJbIIel KOHIICHTpaluen
| BOJIBI 1 aHMOHBI HEOOJIBIIIOTO pa3Mepa

~ MeMOpaHbl KJIETOK TPETHErO THUIA MPOMYCKAIOT MOJIEKYJIHI ... .

|13 cpenibl C MEHbBIIEN KOHIIEHTpalUel B cpey ¢ 0OoJIbIIEeH KOHIIEHTpalen
|B 3aBUCIMOCTH OT MX JUNO(PUIBHBIX CBOICTB

|BUIE KOMIUIEKCOB

|BOIBI M aHHOHBI HEOOJIBIIIOTO Pa3Mepa

|13 cpenbl ¢ 00JIbINeH KOHIIEHTpaIMel B cpeay ¢ OOJbIel KOHIICHTpaluen
~ MemOpaHbl KJIETOK YETBEPTOI'O THUIIA MPOITYCKAIOT MOJIEKYJIHI ... .

|BOJIBI M aHHOHBI HEOOJIBIIIOTO pa3Mepa

|B 3aBUCIMOCTH OT MX JUTOPUIHHBIX CBONCTB

|u3 cpenbl ¢ Oomblel KOHIICHTpaIuen B cpery ¢ OoJblel KOHIIeHTpaluen
|U3 cpenbl C MEHbIIEH KOHIIEHTpalUel B cpely ¢ 0OoJblIel KOHIIEHTpalel
|BUE KOMIUIEKCOB

~ JIefiCTBME TOKCUYECKUX BEUIECTB, BCTYMUBUINX B KOHTAKT C
KJIETKAMUOPraHU3Ma, TPOSIBISIETCS TIPU UX B3AUMOJICHCTBHH C ... .

|pertenrropamu
lomurocaxapunamu
|monmucaxapugaMu

| IaMu
IMyKOmoJincaxapuaamMmu
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JAOPICTEP ’KUBIHTBIT'bI

((BHOﬂHaJIHTI/IKaJIbIK XHUMMUA KIOHE

IIon
TOKCHKOJIOT U
IIon koAbl BAHT 5303
bbb araysl 6B10106 «®apmanus»
OKYy caraTbhIHBIH /KpeauTTinkesemi 180 carar /6 xpeaur
Kypcsi 5
CemecTtpi X
HIbimkenT 2020
Kpenut Nel

1. TaxkpipbiObl: Keaes TOKCUKOJIOTHAJIBIK 3epTTeyJiepaeri Xumms-
TOKCUKOJIOTHSIBIK 3epTTeyJep epeKieiri
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2. MakcaTbl: CTYJEHTTEPTE yJIbI 3aTTapFa KIMHUKA-TOKCUKOJIOTHSIIBIK TaJIIay
’KOHE aJIBIHFaH HOTIKEIIEP/Il IYPHIC KOPBITHIHABLIAY B YUPETY YIITIH OJIapIbIH
O1TIMIH JKOHE TYCIHIKTEPIH KaJIbINTACTHIPY.

3. Jlapic Te3ucrepi
Kocnap:

1. AHaNMUTHUKAJIBIK TOKCUKOJOTHIFA KIpICIIE:

a) AaHAJIMTUKAJIBIK TOKCUKOJIOTUSIHBIH MIHJIETTEPI;

0) aHATUTUKAJIBIK TOKCUKOJIOTUSIHBIH MOHI.

2. KiMHHMKa-TOKCHUKOIOTHUSIIBIK TAJIAyIBIH €PEKIIeITIKTEPI.
3. Ynap meH ymanynap.

AHAUIUTHKAJBIK  XHMHUSIHBIH  peakIusuiapbl  MEH  Tocluaepi
TOKCHUKOJIOTHSUTBIK XUMHFsI OJIAPABI aIlly >KOHE MOJIIIEPiH aHbIKTAay YIIiH KeHiHEH
naiganansiaasl. KeiOip ¢papmaneBTik npenapaTrap yiaHyra ceden 001ybl MYMKIH.
Ocwl mpemnapaTTap/bl amry YIIiH XUMHS TOKCHKOJOTHSIJIBIK Taljgayna Oip ChIbIpa
xKarnainapaa ¢apMaleBTIK TocUIIEpl KoJdAaHbUIaAbl. YinaHyra ceOemnmi OoiFaH
ecimaikrep Oemiktepin XTT ¢apmakorHocTuka ToCUIAEpl  KOJIIAHBLIAIBI.
TOKCUKOJOTUSIBIK XUMHSI IOPUTIK 3aTTapMEH yJapAblH METa0O0JU3M MPOIECTEPIH
3epTTEUTIH OHWOJOTUSANBIK XUMHs >KOHE Olp ChIMbIpa MOHAEPIMEH OailiaHbicTa
Oomnabl.

AHAJUTHKAJIBIK TOKCUKOJOTHSHBbIH MiHAEeTTEpPi MEH MOHI

TOKCUKOJOTUSAIBIK XUMHUSL YJIaHY JUAarHOCTUKACBIH/IA J>KOHE KbUIMBICIICH
KypecyZe YJKEH MaHbI3fa ue. 3epTTeNeTiH OOBEKTTEpAE YyJapIblH OOJIybl >KOHE
MOJIIepl TypaJibl XUMHUS-TOKCHKOJIOTTAPABIH KOPBITBIHABICH], COT-MEIUIIMHACHI
capaniubuiapbiHa (yjaaHy ceOenTepiH aHbIKTay YILIH) doHE COT Teprey OpbIHIapbhIHA
(KbUIMBICTBI ally, MEMJIEKETTIK 3aH/IbUIBIKTHI KOHE TOPTIOIH HBIFAUTY YILIH) YJIKEH
KOMEK KepceTeli. TOKCUKOIOTUSITBIK XUMUSHBIH TPO(QHIaKTHKAIBIK OaFbITTaya Aa
MaHbBI3Bl  30p. XalbIK [IapyallbUIBIFBIHAA  KOJJAAHBUIATHIH  JKEKEIIeJICHTeH
(dapMareBTIK mpernapaTTap MEH 3aTTap/blH JKOFAPFhl YIIAFBIIITHIFB TYPaIbl XUMHUS -
TOKCHUKOJIOTHSUIBIK TOKCHKOJIOTOTAp/IbIH, TUTCHUSACHUIAPLIH, (hapMaKkoIoTrTapibiH
KOHE FBUIBIMM Oacka cajanapjarbl 0acka MaMaHIApJAbIH KOPBITHIHIBLUIAPHI OCHI
3aTTapAbl KOJJIAaHYAAaH WIBIFAPHIN TacTay HEMECE OJlap/bl CaKTay >KarJganiaapbliH
©3repTy JKOHE XaJIbIKKa 0acTay MOceJIeCiH KOHre KOIFa Heri3 0ojaapl. YIarbIid
3arTap Oap ayaHbl JKOHE OHEPKOCI MeKeMelepl maiialiaHfaH CyJapibl XUMUs-
TOKCHUKOJIOTHSUIBIK JKOHE CAHUTAp-TUTHEHAIIBIK 3€pPTTEY HOTIDKENEPl CaHUTAPJIBIK
KOpFay MEKEMEJIEpiHIH THICTI MEKeMellep ajAblHa KYPBUIBICThI TOKTaTy HEMece
Ta3apTKBII KOHIBIPFBUIAPABI KalTa Kypy KaXeTTIr Typajbl Mocelie KoTepy YIIiH
nauaagsaHabl.
TOKCUKOJOTUSAIBIK XUMHS TOCUIIEPiH TaljanmaHa OTBHIPHIN, CYMEH ayaaarbl YJIbl
3aTTapblH IIEKTI JIEHreHert KOHIIEHTPALMSIChIH aHBIKTAWIbl >KOHE Oakbliaailjbl.
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Kepcerinren Tocunmep MECTUIUATEPAIH XOHE ac OHIMJAEPIHAEri KeHOip yimarbIid
3aTTapAblH KaJAbIK MeJIIepiH koHe OacKamapabl KajblllKa KeATIpy YIIiH
naiigananansl. JKekeleneHreH XUMMSUIBIK 3aTTaplblH — YJAFBIIITHIFBl  Typajibl
JIEPEKTEp XaJblK apachblHIa CAHUTAPJBIK arapTy >KYMBICBIH, VYJIAFbIII 3aTTap.ibl
naljanaHy epekenepiH TYCIHIIPY J>KOHE OChl KOCBUIBICTApMEH yJaHyAaH
CaKTaHJIbIpyFa apHaJFaH apajap YIIiH naijananbliaibl.
AHAIUTHKAJIBIK TOKCUKOJOTUSIHBIH TAJIAaYAbIH epeKIIeJTiKTepi
XTT-ra ToH Oipcbinibipa epekmieniktep 0ap. XTT-ga ynaHnran 3arTap/isl
Allly oHE MeJIIIEpIH aHbIKTay YIIIH aHATUTHKAJIBIK KoHE (papMHUAlEBTIK XUMUAIA
KOJIJaHATBIH OlpKaTap peakiusiap MEH TocuiAep naijanaHbuiaabl. bipak Oy
peaxkuusiap MEH TOCUIIEPIIH K001 Ce31IMTaJIIbIFBIHBIH Hemece
CHeIN(pUKAUSIBIFBIHA ~ TOMEHJETIHEH  XMMHU-TOKCHUKOJOTHSUIBIK — Tajjaay
MakcaTTapsbl YiiH xapamcbi3. XTT-1a ynareii 3arTapAsiH 00JIMaIlbl MeJIIep] FaHa
OOJaThIH 3€pTTey OOBEKTTEPIHIH op adyaHIbIFbIMEH cunaTTanajabl. byn 3artap
OMOJIOTHSITBIK MaTPEUAIIJIbIH MOJI MOJILIEPIHIE MUKPOChIHAManap OOJIbIN TaObLIaIbl.
VYnareim 3attapapl Ay MEH MOJIIEpIH aHBIKTay/la KIPICyJ€H alblH OJap/ibl
TUICTI 00BEKTTEp/IeH Ooin amy Kaxker. XTT OapbIChiHIA 3€pTTENETIH 00BEKTTEH
yJIaFblll 3aTThl OeiyJe JalbIKChI3 TOCUT KOJAAaHFaHAA, OJ JKapThllall HeMece
TYTEIEH JKOFaJIBIN Keyl MYMKIH. Opi O1pChIIbIpa Karaaiaapia Tek Oip FaHa 3aTThl
OpTYpJIi OOBEKTTEPICH OOy YIIIIH 6acKa TOCUIAEp KONIaHy KaxKeT.
XTT epexmienikTepidiy O6ipi MbIHAAAM:
1. VYnanyra ceOemnimi OoyiFaH 3aTTaplbl 3€pTTEYMEH KaTap OJapblH
MeTa0OJIUTTEPIH Jie OMOJIOTUSIIBIK MaTepUaliiaH 0eJ1y KoHE aHBIKTay KaXeT.
Onik  MaTepuasiblHAA YAAHABIPYIIBI  3aTThIH  MOJIIepi  IIamaibl  FaHa
OONATBIHIBIFBIH €CKEpIN, OChl 3aTThl AIly VIOIH CE3IMTall peaKuusiiap/ibl
naijganany Kepek. bipak, >Kofapbl ce3iMTal peakuusuiapAbl NaijganaHFaHaa
OMOJIOTHSUITBIK MaTepHall ChIFBIHIBUIAPBIHAH TEK YJIaHyFa ceOer OOJFaH yIbl 3aTThI
FaHa eMec, JIeHE KIJETKajdapbl MEH YJINaJIapblHBIH Kypamabl Oemiri 0ok
TaObUIaTHIH KehOip Oacka 3attapasl na (Hg, Fe, Ca, Na), conpiMeH Katap eiyaeH
OYpBIHBIPAK €MIIK MaKcaTIeH TepaneBTIK MeJepae KaOblUIgaHFaH JTOpLTIK
3artapael Aa Anry MymkiH. COHIBIKTaH, Capamiibl-XUMUK 3€PTTEICTIH 3aTTapbl
anryra KOJIIaHbUTATBIH PEaKIUsIap HOTIKEIEPiH Ayphic Oaranai OuTyre THiC.
Yaap xoHe yiaany
Kazipri ke3me memunuHama KOJJAAHBLIATBIH (apMaIeBTIK MpenapaTTapIbH
caHbl eTe Ken. by npenaparrap TepaneBTik MedlepAe (103a1a) aypy cajlapblHaH
Oy3blIFaH JieHE KbI3METIH KaimblHa KenTipeni. KelOip »xarnaiinapna Tek Oip FaHa
TopuTiK 3aTTap (IaMajaH ThIC MeJIepAe, JeHE PEaKIUSCBhIHBIH ©3TepYIHJIC KOHE
T.0.) agamaap MeH kaHyapJiapra 3usHIbI ocep kepceTeAl. Onap JHeHEHIH MaHbI3IbI
TIPIIIIK OPEKETIH Oy3ybl, MAaTOJOTHSIIBIK ©3TrepicTep TYABIPYhI, ajl OipChImbIpa
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JKarmaiapaa eJiMre oKeJin corybl MyMKiH. [[opimik Hemece Oacka 3aTTap ocepiHeH
TYBIHAQUTHIH NMaTaJOTUSIIBIK ©3repiCTep KOMIUICKC] YJIaHy HEMECe HHTOKCHKAIUSA
(1eHeHiH yJIaHybl) JCT aTanajibl.

VYnaHy nen ofeTTe «3K30T€H[I1» yjap JeN aTalaTblH, SAFHU JIEHEre ChIPTTaH
KEJIII TYCETIH YJIaFbIII 3aTTap TYFbI3aThIH MHTOKCUKALUSUIAP/AbI alTajbl. YaHyFa
ycTeme Medepiie JAeHe KbI3METiH Oy3aThlH TeK (papMaleBTIK Ipenaparrap raHa
€MEC, XalblK IIapyalllbUIbIFBl ~ MYKTaXbl YIIIH  HIBIFAPBUIATBIH  (AyBLI
HIapyallbUIbIFbIHA ©CIMAIKTED MEH >KaHyapJiap 3UsSHKECTEpIMEH Kypecy YILUiH
KOJJIaHBUIATBIH ~ yIIbI  XUMHUKATTap, OPTYPJl TEXHUKAIBIK  CYWBIKTHIKTAP,
TYPMBICTBIK XUMHUS 3aTTapbl *oHE Oackajap) KenTereH Oacka 3artap Aa ceOernil
6omanpl. COHIBIKTAH TOKCHUKOJIOTHSIIBIK XHWMHUSHBI OKbIFaHIA YJlIaHyFa cebemn
00Jybl MYMKIH 3aTTapiAblH O9piH, oJapiblH (papMaleBTIK Hpernaparrap peTiHAe
KOJJaHbUTyblHA HE Oacka TarailblHIadyblHA KapamacTaH yjap JAel aTaiMbI3.
Tokcukonorusi (Tpek ce3zepl «y» *KoHE «UIIM») YJbl 3aTTapblH KACHUETIH KOHE
OJIApJIbIH JCHE/IE MAaTOJOTUSIIBIK ©3Tepic TYFBI3YbIH 3€pTTEHTIH FhUIbIM. COHBIMEH
KaTap TOKCUKOJIOTHMSI €MJEYy JKOHE YyJIaHyJbIH ajblH ajy YIUIH KOJIJAaHBLIATHIH
TUIMII 3aTTap/bl 3epTTeiial. TOKCUKOIOTUAIBIK XUMUS YIIbl 3aTTap MEH yJaHY]Ibl
OJIapJIblH  YJIaHJBIPY JOUHAMHUKACHl (TOKCUKOJIOTUSJIBIK JHWHAMUKACHI) JKOHE
yJIaHJBIPYy KMHETHUKAChl (TOKCUKOJIOTHSUIBIK KUHETUKACHI) TYPFBICBIHAH 3€pTTEHIL.
VYnanaelpy TUHAMUKAChl JIET€HJIE YJbl 3aTTapAblH JCHETe acep €Ty MEXaHU3MiH
TyCiHeAl. YaHnapy KUHETHKAChl JEHEAE YJIbl 3aTTap/blH ©3repiCKe YIIbIpay
nporiecid (yJibl 3aTTapAblH JIEHEAE CIHIpUIYiH, TapalyblH, OJapAblH JIEHEICH
OeniHylH koHE T.0.) 3epTTeilal. YiaplblH ylIaHAbIPY KMHETHKACHIH OLTy XUMUS-
TOKCUKOJIOTHSUTBIK ~ 3€pTTEyre  JKaTaThlH  aF3ajap MEH  OMOJOTHSIIBIK
CYMBIKTBIKTApJbl AYPHIC TaHAayFa, yJaHy ceOenTepiH aHbIKTayFa OalIaHBICTHI
XTT notmxenepin aypeic Oaranayra MYMKIHIIK Oepei.

YaanyJap oHe 0JIapAbIH KIKTeJyi

Vbl 3aTTap acepiHeHOONFaH yiaaHyJIapblH JKeke KikTenyl kK. Kaszipri yakrra
KJIMHUKAJIBIK epeKIeNiKTepiHe (KYIITI %KoHE CO3bUIMANIbI) YIIaHY KaFaaiiapbiHa
(TYPMBICTBIK, OHIIPICTIK >XoHE Oackamap), JCHere TyCy JKOJjaapbiHa (aybI3
apKBUIBI-TIEPOPATIBIBIK, aya apKbUIBI-MHTASIUSIIBIK XKOHE Oackamap) xoHe T.O.
Oacka cebemnTepre HETI3ICNTEH yJaHyJIapaslH OipHemie xikreynepi Oap. bi3
yIIaHyJapJblH KOPCETUITeH TYpPJIEpIHIH KeWOipeynepiHiH FaHa KbICKaIla
CUMaTTaMachlHa TOKTAIaMBbI3.

Kymri yaanynap. JleHere yibl 3aTTap/iblH ©T€ apThIK MOJIIEPIHIH dcepi
HOTWIKECIHJIE OacTanazisl. Omnap KbLIJIaM aypy oenruiepiMeH
(cunToMaTHKachIMEH) KOcCa KYpeadl >koHe OipHelle MUHYT (CMHWIIbA1I KbIIIKBLT
YKOHE OHBIH TY3blI) caFaT HE TOYJIK IIIIHIE OJyMEH asKTralybl MyMKiH. Kem
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Kargainapaa ynaHynap Ke3lehcoK OosbIln TaObLIaabl. Anaiia edTipy Hemece
KYW3EJITeH aJaMHBIH OJICI3 XaJliH OJlaH 9pi HammapjaTy MaKcaTbiIMEH (OHBIH
MYJIKIHEe e 00y YIIIiH, 30pjay *oHe T.0. MaKcaThIMEH) dJiell KaTThl YJIaHbIPY
KpUMHUHAIABIK (KbUIMBICTBIK) JCH aTajiajibl. YJIbI 3aTTap ©31H-631 ONTIpy YILiH
1€ (CyuIMHaIAbIK YIaHyap) KOJAaHbLTybl MyMKIH.

Kymri ocepii dhapmarieBTIK mpenapaTTapibl ©31H-031 eMey MaKcaTbIMEH
KaObLIaFad agamMaapablH KYIITI yJIaHy JKaFaainapsel ga o6enriai. Ky ynanyra
MeJIMIIMHA KhI3METKEPJICPIHIH HEMEece JIopiXxaHa KbI3METKepJIepiHiH KaTecl ceberr
OosiraH >karjaiyap OipiiaMma cupek, Oipak kesaecinm Typaabl. KymTi ynanymap
JOpuIepAl aypy [EHECIHE MepopajbAblK E€HTI3Yy OpHBbIHA KYpE TaMbIPhIMEH
XK10epy AYphIC €Hr130ey TaCUIiHAE 1€ Ke3AECeIl.

Co3puiMadnbl yjaaHyJdapFa JeHene KMHalyra OediM yJbl 3aTTaplblH a3
MOJIIIEPiH Y3aK yakbIT 00MbI KaOblnaay ceben Oosanbl. MyHai 3aTTap KaTThl
yIaHABIPMAIbl, 9iTCENe, NEHEHIH HE OJI, HEe OyJI KbI3METIH OyJIipy MYMKIH.
CospuiManbsl  yna"yjnap Oasy JKYpYIMEH JKOHE ayblpy  OenruiepiHiH
(CUMITTOM/IapBIHBIH) KOMECKITITIMEH CHUITAaTTaIa Ibl.

Kaciou yaanynap. MyHpail ynanynap yibl 3aTTap ©HIIPLICTIH HeMece
nalanaHpUIaThlH  3aybITTapaa, dadpukazapia opTYpil KOCIOpBIHAAPHIHIA,
xumusi Jabopatopusimapbiga kesgecemi. OcCbIHIAW 3arTap oCEpiHEH  YIIb
3aTTapMEH XYMBIC iCTeUTIHAEp YIubIpaiabl. OChl 3aTTapMEH KYMBIC 1CTETEH/IE
TEXHUKa KAYINCIJIr €pekeNepiH cakTaMay HOTIIKENEpl CO3bLIMalbl yIIaHyFa
ceben Oosanbl. bipak ynarelll 3aTTap asKTaJaTblH HEMECE TOCHUIATBIH
Ka3aHIBIKTap, Kypajjap, CHIMBIMABLIBIKTAp arnaTKa YIIbIpaFaHaa, ojap KYIITi
yJaHyJiapFa ajbll Keaedl.

TYpPMBICTBIK yJIaHyJIap Ke3eliCOK YJIaHyJ1ap KaTapbIHA KaTa/Abl

Omap y#l IMNHAIK SKOHE IIAPYaIbUIBIK TYPMBICTA YJIbI 3aTTapibl
(kemiprimrep/i, HSHALI KOHIIKTEPAl KOSTBIH 3aTTapibl, KHIM Ta3aJalThIH
CYMBIKTBIKTApJBI  KOHE OacKalapabl) VKBIIICHI3 CaKTay »JKOHE JIQPLIIK
npernapaTTap OpHBIHA KOJIJaHy HOTHXKECIHIE TyblHAalnel. Epecextepain
TYPMBICTHIK YJIaHYJaphl OJApJAbIH MacC KYHIHIE alKaorojib INNMIIKTEPaiH
OpHBIHAa KaTeJecill opTYpJal CYHBIKTBIKTApAbl MaijanaHy cajjapblHaH
OOJaTBIHABIFBI J1a CUPEK eMec. bananapiblH KOJbl KETETIH XKeple YKBIICHI3
CaKTalaTblH AQPLIIK >KOHE TYPMBICTBIK YJIAFbIl 3aTTapMEH OJIApAbIH YIaHy
xKarnanapsl Oenrunl. TypMBICTBIK yiaHyjJdap KaTapblHa albKOTaJIUu3M MEH
KapKOMaHHsI JKaTaIbl.
4. NIiocTpaTUBTI MaTepUAaJl:
- mpe3enTanus MicrosoftPowerPoint.
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5. ¥chIHBUIFAH 91e0ueTTep
Heri3ri:
Ka3ak Ti1iHae:

1. ApsictanoBa, T. A. buonorusuiblk maTepuanjaH MHUHEpaaay oJICIMEH
OKIIayJAaHATBIH YJIBI JKOHE KYIITI ocepil 3arrap TOObI: XUMHUA -
dapmaneBTuKaNbIK Gak. IV Kypc cTyaeHTTepiHe apHajFaH OKy Kypajsl / -
Anmatsl : DBepo, 2012. - 100 6et. C

2. ApsicranoBa, T. A. Buonorusuiblk mMaTepuangaH dKCTPAKIUs dJICI apKbUIbI
OKIIIAyJaHAThIH YJIbl JKOHE KYIITI 9cepiili 3aTTap TONTAphl: XUMHUS -
(apmaneBTUKaIBIK (pakynbTeTiHIH [V-Kypc CTyIeHTTepiHE apHaJFaH OKY
Kypassl / - AnMatsl : DBepo, 2012

3. MyxamerkanoB, A. M. XUMHUSAIBIK KapyJblH >KaJIIbl KOHE MEIHUIIMHA-
TaKTHKAJBIK CHUIATTaMachl : OKy Kypaiel. - 2-0ac. - Kaparaumsr : KK "Ak
Hyp", 2013.

4. OppnabaeBa C.K., CepixbaeBa A.Jl., Kapakynosa A.I11., XKymaraesa I'.C. Cort-
XUMUSIJIBIK capanTay >KOHE AaHATMTUKAIBIK JuarHoctuka. OKy-oJicTeMeniK
KypaJibl. — AnmaTthl: «9Bepoy» Oacmacel, 2016. -2800.

5. TyneeB, M. KiuHUKaNbIK TOKCUKOJOTHS: OKy Kypanbl/. - IlIspiMKeHT:
"Hypnana - LTD", 2013. - 592 6Ger. c.

6. IykipGekoBa, A. b. TOKCHKOJOTHSIIBIK XUMHUSI : OKYJIBIK . - AJIMaThI : IBEpO,
2013

opbIC TiTiHAE:

1. Bepreiiuuk T.X. Tokcukojoruueckass XuMusi: y4eOHUK JJIsI CTYACHTOB (apm.
By30B U (hakynbpreToB / T.X. Beprenuuk; pen. E.H. Bepreitunk . - 3-e¢ uzn.,
nepepab. u pom. - M.: MElnpecc-undopm, 2012. - 432 c.

2. Ilnerenéra, T. B. Tokcukonoruueckas xumus: ydeOnuk /. - M.: TDOTAP -
Menma, 2013.-513 ¢

3. Toxkcukonoruyeckas XUMHs: META0OJIU3M M aHAJIN3 TOKCUKAHTOB: y4eOHOE
nocobue + CD/ mox pea. H.U. Kanetunoit. — M., 2008. — 1016 c. [1epemner.

4. Tokcuxomoruyeckass xumusi: yueonuk / moxa pen. T.B. IlnereneBoit. — 2-oe
m3a. — M., 2008. — 512 c. Ilepemer.

5. TCX-CKpHMHHMHI TOKCHKOJIOTMYECKH 3HAYUMBIX COEAMHEHUH, H30JHMPYEMBIX
OKCTpakmue u copOrmedt : ydebnoe mocobue / I'.B. Pamenckas, I'.M.
Pomnonona, H.. Ky3nenoa u A.E. Ileryxos ; pea. A.Il. Apzamacues . - M.:
I'DOTAP-Menua, 2010. - 240 c.

JIEKTPOHABI 0achbLIBIMAAP:
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1. Anamutndeckas JUAarHOCTHUKa HapKOMaHHUH u TOKCHUKOMAaHHWH.

buoananutuyeckas XUMHS H TOKCHKOJIOTHS [DJIEKTPOHHBIA pecypc /
IOKI'®A; Men. u papmaneBtruueckuil (hakyabTEThl. - DIEKTPOH. TEKCTOBBIC
nad. ( 25,4 M0). - llIeiMkenT: b. u., 2011. - s11. ont. quck (CD-ROM).

2. Toxcukonoruyeckas XUMHUsA. AHAIUTUYECKAs TOKCHKOJIOTHS [DIEKTPOHHBIN
pecypc]: yueOnuk / o pen. P. V. XabpueBa. - DIeKTpoOH. TEKCTOBbIE JaH.
(43,7 MB). - M.: Uznarennckas rpynna "['0OTAP- Meaua", 2010. - 752 c.

1. onT. quck (CD-ROM)

3. XUMHYECKHE OINMAacCHOCTH ¢ TOKCHKaHTHI. [lpuHIIMIBI Oe30macHOCTH B
XUMHUYECKOM J1abopaTopun [DNEKTPOHHBIN pecypc] : yueOHoe nocooue / JI. B.
EBceeBa [u ap.]. - DnekTpoH. TekcToBble naH. (47,2M6). - M.: "Jlurteppa",

2017. - o1 onr. quck (CD-ROM).

4, XUMMSUTBIK ~KayinTep MEH YBITTBUIBIKTap. XHUMISUIBIK —3€pPTXaHaarbl
KAyICI3AIK  YCTaHbIMIAphl [DIEKTPOHHBIA pecypc]: OKy Kypaibl =
XUMUYECKHE OMacCHOCTH H TOKCUKaHTHL. [IpuHIMIBI 0G€30macHOCTH B
XUMUYECKOU TabopaTopuu: yueObHoe nocodue / Y. M. JlarxaeB. - DJIEKTPOH.
TeKCTOBbIE AaH. (67.9MO0). - M. : "Jlutrteppa", 2016. - 48006. ¢

KOCBhIMIIIA d1e0neTTep:

1. Kysbmenko, A. H. CtanaapTu3zanus J1eKapCTBEHHOTO PaCTUTENBHOTO ChIPbs U
pacTUTEIbHBIX COOPOB METOIaMU MOHO-IKCKITFO3UOHHOM U ra30- KUIKOCTHON
xpoMmarorpaduu: MmoHorpadus. - Anmatsl : I9Bepo, 2017. - 120 c.

2. Cpay6aeB, E. H. OHmipiCTiK TOKCHKOJOTHS Heri3i. OHIIPICTIK yJap >KOHE
yJIaHyjap: OKy-oAicTeMeNiK Kypan /. - Anmatsl : 9Bepo, 2014. - 156 Ger. c.

6.baxkbliiay cCypaKTaphbl:

~ OTKIp yJlaHynap ar3ara yJbl 3aTThIH ... 9CEpl HOTUKECIHEH TYbIHJANIbI.

|6ip peTTiK MakCUMaJIbIbI 1032

|y3aK yakbIT OOWBI MUHHUMAJIB/IBI 1032

|iexci3 103aHbI CHMOTOMATHKAIIBIK KOJIIaHY

|[MUHUMATTBABI 1032

|0ip peTTik MakCHMAaIIb/IBI J03aHbI Y3aK YAKbIT OOHbI KOJIIaHY
~ Ac apHacel apKbUIBl TYCKEH 3aTTapJblH CIHIpUIyl, OJapAblH (HU3UKAIBIK

HKOHEXUMUSUITBIK KACUETTEPI, ... TOYEJIII.

| ackazan meH imekTiH pH-bIHa

| karubIH pH-BIHA

| MeMOpaHamap b KacueTTepine
| Memepine

| ciHipiny omiciHe
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~ KinuHUKanbIK aFbIM €peKIIUTIKTEPIHE HET13/IeNITeH yIanynap ... 00ibIn
KJaccu(puKanusIaHa b,
|loTKIp sKoHE CO3BIIMAJIBI

lomeiti
|TYpPMBICTBIK
[mepopabasl
|MHT AJTSIIASITBIK

~ [Tlaitna 6oy sxaraitiapbiHa OaiyIaHBICTBI yIIAHYAP ... OOJIBITT
KJ1accu(UKaIMsIIaHAIbI.

| TYPMBICTBIK OHE OHIIPICTIK

| Ke311eHCoK

| THT JISIITUSLITBIK

| onerii

| ©TKIp JKOHE CO3BLIMAIIBI

~ Tlafima  Oomy  cebenTepiHe  OaillaHBICTBIyJNAHyJAp ...  OOJBIN
KJ1accuuKaIysIaHaIbl.

| Ke3/IeMCOK KoHe dJIeHi

| eHIIpICTIK

| TYpPMBICTBIK

| HTHT TSITTUSITBIK

| eTKIp

~ A¥3ara eHy *oJlapblHa OalIaHBICTHI YIaHyJap ... OOJBIT
KJ1accu(UKaIUsIIaHA Ibl.

| FHTUISIITUSUITBIK KOHE MTePOPaIbIbl

| eTKIp

| co3pUIMaBI

| omeiti

| TYPMBICTBIK

~ A¥3ara TYCKEH XUMHUSIIBIK KOCBUTBICTAPIBIH YIBUIBIFBIHA ... 3CEP €TE/I.

|cy MeH Maiinapaa epirimriri
|mo3a

lackazan meH imex pH-b1

|KaHHBIH OMOXUMUSIIIBIK KYPaMbl
PKacyria MemOpaHanapbIHbIH TYP1

~ A¥3ara TYCKEH CyJla €pUTIH YJIbl 3aTThIH YJbUIBIFbl OHBIH ... TOYEJ/II.
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[MOHAapFa quccouualuanany Kabinerine

|KOHIIEHTpaIHsIChIHA

Kacyllia MeMOpaHaTapbIHbIH TYPIHE

|OemekTepiHiy oJIeMiHe

|mo3aceina

~ AF3ara TYCKEH KATThl YJIbl 3aTThIH yJIBUIBIFEI OHBIH ... TOYCIIi.

|OemmekTepiHiy oJeMiHe

lepirimTirine

|mo3ackina

|[MOHJapFa quccolMalaiany KaoljaeTiHe

|KOHIIEHTpALUSIChIHA

~ OPTYPJIl )KOJIMEH ar3ara TYCKEH YJIbIH O1p/eH 103aChl ... TyAbIPAIbI.

|opTypJl YBITTHI 3P deKT

|O1paeit ybITThI 3 PexT

| TepaneBTUKANBIK 3P PeKT

|aF3aHbIH ©JIIMIH

| OHBIH aF3a/1aH KbUIAAM LIbIFAPbUTYbIH

~ XUMUSIIBIK 3aTTapAbIH YIIBUIBIFBI OJapIbIH MOJICKYJIACHIH/IAFHI ...
OailTaHbICTHI. |0enTUIl PYHKIIMOHAIBIK TONITAp MEH KOC OaillaHbIcTapFa

lcyra
[KOMIpTEKKe
|[KaHT OeIIerine
| rroKO3ara

~  JKacymanapaeiH OipiHII TUNTErT MeMOpaHajlapbl MOJIEKYJanapbl
OTKI3€EIl.

|munoduiabapl KacueTTepine OalIaHbICThI

|[KOMILJIEKCTEP TYPIHJIE

| KOHIIEHTPAIUACHI a3 OPTaJlaH KOHIIEHTPAITUSICHI KOl OpTara Kapau

|cy MeH eiieMi a3 aHHOH AP Ibl

|KOHIIEHTpAIMSICHI KOTI OpTaJlaH KOHIIEHTPAITUSCHI a3 OpTara Kapai

~ JacymanapaplH €KiHIIll TUTITErT MEMOpaHaIapbl MOJICKYJIAIaP/bI ... OTKI3E/I].

[KOMILIeKCTep TYpiHJE
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|muTIoUITB Bl KAaCHETTEpiHE OalIaHBICThI

|KOHIIEHTpAIMSICHI a3 OPTaaH KOHIICHTPAIUSACHI KOT OpTara Kapai
|KOHIIEHTpAIMSCHI KOIT OpTa/laH KOHIICHTPAIIMSCHI a3 OpTara Kapai
|cy MeH entiemMi a3 aHHOHAAP/IbI

~ JKacymanapaelH YIIIHIIT THITETT MeMOpaHajlapbl MOJeKyJaaapabl
OTKI3el.

|KOHIIEHTpAIMSCHI a3 OpPTaJaH KOHIICHTPALUACHI KOl OpTara Kapai
[muroueIel KaCUETTepiHe OalIaHBICTHl KOMILJIEKCTEP TYPIHIE
|Cy MeH eJiieMi a3 aHUOHAPAbI

|KOHIIEHTPALMSICHI KOIT OPTaJaH KOHLEHTPAIUACHI a3 OpTara Kapaii

~ JKacymanapabslH TOpTIHIII TUITErl MeMOpaHalapbl MOJEKyIalapAbl
OTKI3€E/Il.

|Cy MeH eJiieMi a3 aHUOHAPAbI

|munoduiabapl KacueTTepine OalIaHbICTHI

|KOHIIEHTPALMSICHI KOIT OPTaJaH KOHLIEHTPAIUACHI a3 OpTara Kapaii
|KOHIIEHTpAIMSICHI a3 OpPTaJaH KOHIICHTPALMACHI KOl OpTara Kapai

|KOMIUTIEKCTEp TYPIHAC

~ AF3a XacymiachIMeH KOHTaKTKa TYCKEH YJIbl 3aTTap/blH dcepl OJapiblH ...

OailiTaHpICKAaHHAH KEW1H OaiKaiabl.

|D6HCHTODH3DMCH

|omurocaxapuarepmex

|monMcaxapuarepMeH

[munuaTepmMen

|MyKomoJIucaxapuaTepMeH

~ OpOIp MYIIEAET1 YAbIH MOJIIIEPl COJT aF3aHbIH ... 0alJIaHBICTHI.
|[KaHMEH KaMTaMachl3 €TUTy1HE

|cienuKanbIK perenTopbiHa

| MemOpaHa TypiHe

|nuddy3us Typine


http://www.xumuk.ru/biospravochnik/882.html
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|cieUKaIBIK TaChIMaJIIaFbIIITAPhIHA

~ VYIbl 3aTTap KaH TaChbIMaJJaFbllll KalMUIApIapaaH ... TyCel.

PKacyIailiK KeHICTIKKE
Kacyiara

K111 KaHaWHAJIBIMbIHA
|yJIKeH KaHaltHaIbIMbIHA

|mumda TyHiHaepine

~ OJICI3 OpraHUKaJIBIK Herisnep ... pCaAKIIHAJIbI 60JIC&, HCCCII apKblJIbI KAKChI

IIBIFAPBIIAIBL.
|KBIIITKBLIT
|ciaTim
|OeliTapan
|anciz-curTi

|[KaHBIKKBIH CLITLI1

~ Honpaapra )akchl IUCCOLMAlMAIaHAThIH KYIIT] diekTpoautTep Hecel apKbLIbl

... OOJIFaH/1a IIBIFAPHLTAIBI.
IpH=5,6

IpH=7,8

IpH=12,0

IpH=2,3

~ Kermreren yibl 3aTTapAbiH MEeTa00IM3Mbl OaybIp/aa OTETIHAIKTEH OJIApAbIH OT

APKbUIBI IIBIFAPBUTYHI ... 0aMJIaHBICTHI 0O0JIA THI.

|MoneKynaHapBIHBIH ©JIIEM1 MEH MOJIEKYIAPIBIK MACCHIHA

|3aTTBIH MOJSAPJIBIFbIHA
|MOJIeKyJIaHBIH JTUTTO(UIIBALIITIHE
IMONeKyIaHbIH TUAPODUITBILTITIHE

KCEHOOMOTHUKTEPI1H (PYHKITMOHAIIJBIK TONTApbIHA

~ VYapl 3atTap MeH OaybIpa TY3UITEH OJap/blH META0OJUTTEPl OT apKbUIbI

1IIIEKKe OTIIl, KeHIH KalTagaH KaHFa CIHIPUIIMN ... OOJIHII IIBIFaIbI.

| Oy#peK apKbUIbI HECETITICH



http://www.xumuk.ru/encyklopedia/2/5306.html
http://www.xumuk.ru/encyklopedia/2650.html
http://www.xumuk.ru/encyklopedia/2653.html
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| HOXKicTIeH

| cyTneH

| Tepi Oe3aepiMeH

| THIHBIC aJIFaH ayaMeH

~ BHOHOFPISIJII)IK MaTepuajigapaal aJlblHFaH CbhIFbIHABLIAPABI Ta3adpTy ... SIIiCi

KOMETIMEH >KYpri3iiei.
|xpomarorpadust

| cnexktpodoTomepus

| Mukpoudpy3us

| MUKpOKpHCTAIITOCKOTIHS
| KaiiTa KpucTanmay

Kpenurt Nel-2

. TakpIPbIOBI: AJIaM M€H *KaHyap aF3acbIHAaFbl KCEHOOUOTUKTEP

ounorpancgopmManmschl

. MakcaThpl: CTyI€HTTEpre yibl 3aTTapFa KIMHUKA-TOKCUKOJIOTHUSIIBIK TAJIIAY
KOHE aJIBIHFaH HOTIKENIEP/Il IYPHIC KOPBITHIHABLIAY IBI YHPETY YIIIIH OJIapIbIH

OLTIMIH ’KOHE TYCIHIKTEPIH KAJIBITITACTHIPY.
3. Japic Te3ucrepi:
Kocnap:

1. Vsl 3aTTapapiH OpraHu3Mre €Hy >K0JAaphl, COPbLTY, COPBLTY MEXaHU3MI;

2. Y7BI 3aTTap/IbIH OPTaHU3M/IC Tapaybl.
3. YnbI 3aTTapabIH opran3mMie 0aiIaHbICybl
4. YnapaplH OpraHu3MHEH OeJIiHy1



http://www.xumuk.ru/encyklopedia/2/5089.html
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VYiibl 3aTTApABIH OPTraHU3MIEe €HY 7K0JIIapbl, COPbLIY, COPBLILY MEeXaHU3Mi

VYnarplln 3aTTap CHIPTKBI OpTaJaH alHAJIBICTaFbl KaHFa >KOHE JMMdara
eHenl. Onap/bIH arbIMBIMEH YJIAFBIII 3aTTap KJIETKaapalblK CYMBIKThIKKA, KEHiH
KJIETKalapra oTell. YJapHblH KIeTKajJlapra €epKIH ©TylHe OJIapJblH OeTiH
KeMKepreH mMeMOpananap keaepri Oomnanpl. Kietka meMOpaHanapblHbIH YIKEH
POJIIH €CKepe OTBIPHIIN, OJIAPBbIH KYPHUIbIMBIH JKOHE KbI3METIH 3€pTTEyTe YJIKEH
Ha3ap ayJapbuiagpl. MeMmOpaHa apanac IUIIOCTI JUOUATEPAIH KOC KabaTbIHaH
Typaasl. JlunuarepaiH Koc KabaTbhlHIAa KOMIPCYTEK TI30€KTepl 1IIKEe KaparaH
XKOHE Y3IIKCI3 KeMIpCyTeK (Da3achlH Ty3€l, OJ JUMIUATEPAIH TUAPODHUIBIIK
TONTapbl ChHIPTKA OarbITTanFaH. JlumuarepAiH Koc KaOaThIHBIH 9pOip OeTi
aK3aTThIH MOHOMOJIEKYJIaNbIK KabaThIMEH KoeMKkepiareH. MemOpaHa OeTiHze
OJIMTOCaxapuATeP, MOTUMEPIIEP IPTYPJIi MOHOCAXAPUTED KoHE T.0. O0Iadbl.

Jloputik  koHE yibl 3aTTapAblH MeMOpaHa apKbUIbl KIIETKaJlapra
TachIMaJIaybIHbIH OlpHEIlIe MEXaHU3MI1 Oenrii.

MemOpanagapabin  Oipinmi Tumi. 3arrap OipiHini TUND MeMOpaHachbIHaH
kieTkanapra auddys3us 3aHpl OoibIHIIA oTeml. by memOpananap apKbUIbI
KJIeTKaJIapAarbl JUNOQPWIBAIK 3aTTap KOHE IUIIOCCI3 KOCBUIBICTAP/BIH IIaFbIH
MOJIEKyJianapbl TachbIMaiaaHaibl. MbIcallbl: STUJ CIUPTI, alleTOH, (PEHOJI JKOHE
OHBIH TYBIHIBUIAPHI, OCH30JI, TOJYOJ, HHUTPOOEH30JI, apOMATTHIK aMHUHJIED,
xnmopodop™m, auxiopatan, CCls, HCIl, H;SO4, xiopisl, KyKipTTi, a30THl,
dbochopabl, MBIITBAKTHI Ta3 KYWIHAET1 KOCBUIBICTAp JKaTabl.

Exinmi tTunm memOpaHanapsl IUTIOCTI MeMOpaHanapblH KeOlH >KoHE Keuoip
MOHAApABl ©TKi3enl. bipak onanpaesiH KehOipeysepi KieTka MeMOpaHallaphbl
apKbUIbl KJIETKajJapra KOMIUIEKCTEep TYpiHAE eHedl. byn komiuiekcrep THICTi
3aTTapAblH ~ MeMOpaHa KypamblHa KIPETIH TachIMaJJIaylIbIMEH  ©3apa
opekerTeckeHne Tysutenl. PDepmeHTep MemOpaHanaablH Keubip apHaiibl
ChIHApJapbl (KOMIIOHEHTTEPi) JKOHE Oacka 3aTTap TachIMalAAyIIbl POJIH
aTKapybl MYMKiH. Ty3UIreH KOMIUIEKCTep MeMOpaHanapia epujl Je, ojap
apKBUIBI KJIETKamapra oHail nuddy3usmaHabl.

Ywinmi THon MeMOpaHaJgapbl apKbUIbl  TaChIMaJJAHATBIH  3aTThIH
MOJIEKYJIaIapbIMEH HOHAAPbl KOHIICHTPAIMACHl a3 OpPTaJaH KOHILECHTPAIMSICHI
KOFapbl opTara OeJceH/l TachMaiaHaabl. benceHal (akTUBTI) TachIMaliay
Kyhenepl e37epiHe TOH KaTaH apHallbUIbIFbIMEH cunartrtanaabl. Onap epireH
3aTThI TeK O1p OarbITTa (KJIEeTKara HEeMece KJIETKaJlaH) TaCU/Ibl.
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Teprinmi THn wmemOpananapbl Oacka MeMOpaHalapJIaH MO3aMKAJIBIK
KYpBUIBICBIMEH ~ epekmieneHeni. Omap JWMOUATI LUUIUHAPMEH — aK3aTThIK
yUIIBIKTapJaH Typajbl. bymapna cy MolieKyJanapbIMEH KIlIKeHe KeJeM/Il
HMOHJAp KIpeTiH caHpuiaybl Oap. JleHe KieTKanapbIMEH TYCKEH YJaFbIll
3aTTapAblH 9CEpl PELENTOpPJIapMEH KOHTAaKT (KaObUiaaylIblapMeH) e3apa
opeKeTTecKeH ie KepiHel. Penentopiap KbI3METIH J€HEre ak3arrtap MeH Oacka
OMIPJIIK MaHbI3/Ibl KOCBUIBICTAP CYIbMTUIAPUII, TUIPOKCUI, KapOOKCHI, aMHUH
xoHe (ocdopibl TonTapsl arkapybl MyMKiH. COHBIMEH KaTap pelenrtopiiap
KACHETTEepIH KeWOIp aMHMH KbIIIKbUIIAp, HYKJIEUH KBIIIKbUIAAPHI, (hepMeHTep,
BUTAMMHJIEP, TAPMOH/IAP oHE O1pchINbIpa OacKaja 3aTTap Kepcere anabl.

PenientopnapMeH yibl 3aTTap/AblH OPEKETTECYl KOBAJICHTTIK, HOHJBIK,
HOH-UTIONBABIK KOHE CYTEKTIK OalaHbICTap TY311yl €ceOIHEH, CHBIMEH KaTap
Ban-nep Baanbc kymrepi ecebiHeH »xy3ere acaapl. Ochbl OaiijlaHBICTAPIBIH
1IIIHET1 €H MBIKTBICHI KOBAJIEHTTIK OaiyiaHbIC 006l Ta0bU1aabl. VIOHIBIK JKoHE
CYTEKTIK OailyaHpicTap ocanaay Oonaasl, Ban-ngep-Baanbc kymrepi cedemi
OonraH OaillaHbICTAPABIH €H oOcaybl OoJbI TaObuTa/bl. MpIicasibl Keibip
METalap MOHBIMEH CYJIb(OTUIPUII TONTAPBIHBIH apachlHIarbl OaislaHbIC
(koBaJieHT) eayip MBIKTBI 0omasl. (Ag, Pb, Hg, Pi xone T.0.).

®OK-MeH ymaHynap OChl 3aTTapliblH XOJMHAICTEpas3a TYpJIepiHiH Oipi
OOJNBINT  CaHANATHIH  AIETHJIXOJMWHACTEpa3a KypamMblHa KIPETIH CEpUHHIH
TUAPOKCHUN  ToObIMeH  Oaimanbicysl  TyciHmipinemi. AIIX — acrepasa
AUETWIXOJMH/II XOJIMHIE OHE CIpKe KbIIIKbUIbIHA biAbIpaTaabl. AL[XD-Hel
®OOK-meH Onokananay KOpIay HOTIDKECIHAE JCHEIEH  AaleTUIIXOJIUH
bIIbIpaMaiiibl Ja, yIaFbIll MeJIIIep/e >KMHAJIAbI 14, YJIaHyFa SKeJiN COFabl.

PeuenTopnap MeH yinap apachlHAArbl OaillIaHBICTApJbIH OEpiKTIriHe
OaliIaHBICTBI COHFBUIAP/IBI OMOJIOTUSIIBIK MaTepHuallJiad oKiiayiay yunid XTT-maa
OPTYPJIi TOCUIAEP KOJIAaHBLIA b,

YJAPIBIH TEHEI'E TAPAJIYbBI

Kanra TyckeH ynibl 3artap KaHMeH OYKUI JeHere Tapaiajbl. Opoip
MYIIIeNiep aiHalbl KAHBIHBIH JKHEE OHJAFbl YJBIH MOJIIepl OChl MYIIEHIH
KaHMEH KaMTamachl3 €TUTyiHe Toyesai. backa mylmenepmeH caibICThIpFaHia
KYPEK, OKIle, MH KoHE Oayblp apKbUIbl KAaHHBIH J>KOHE OHJIAFbl JOPUIIK
3aTTapbIH HEMECE yJapAblH OachIMBIpAK MOJIIEpl oTenmi. 3aTTapiblH JCHEIe
Tapaidybl CyJa, Maiilapga JkoHe Oackanapia, JIMIOUATEpAE  epIriliTiri,
JTUCCOIMAIIMACKHI, aF3ajap MECH YInalapAblH KYpaMbl MCH KbI3MET EPEKIICITIKTEPI
CHUSIKTBI OJIAPABIH (DU3UKAIIBIK KOHE XUMHUSUTBIK KACUETTEPIHE TOYECII/II.

Vbl 3aTTapabiH AeHeaeH OIpKeNKl TapajiMaybl HOTHXKECIHAE OJiap THICTI
Mylienep MeH yianaigapaa Oejiek  KHUHaIybl MYMKiH. MbIcanel:  Maii
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yInanapblHAa €H alfblMEeH Malja epuTiH yiap. (OpraHMKaJIbIK EpiTKIIITED,
KOMIPCYTEKTEpAIH  XJIOpPJABbl  TYBIHIABUIAPHI)  OemiHim  mbiFagsl.  Cyiiek
yInajgapblHAa KOpPFAchlH, (TOp, BUCMYT, KYMIC JKOHE T.0. KMHAKTaJIaJbl.
TerpauukinuH KatapblHAaFbl aHTUOMOTHKTEP/IH TIC JKOHE CYMEK yimnajapblHa
KUHAKTaNaapl. AMUHa3UH 0ac MUBIHAA, ajl OCH30J1 — KYJIbIHJA KUHAKTAIAbL.
CeiHan neH A GaybIp MeH OyHpeKTep/ie JKuHAKTada/lbl, ajl CO3bUIMAJIbI yIaHyda
Oy »dJeMEHTTEep ThIpHAKTapJa, CYHEKTeplIe KOHE JKyMKe yinanapblHIa
ToNTajgaabl. A CO3BUIMAJIbI yIaHy/a MIalTap/a KUHaKTa abl. YJIbl 3aTTapAbIH
TapaityblH KoHE IIbIFapbuTybIH 011y XTT 00BEKTTEpIH IypbhIC TaHAAy YUIIH aca
YJIKEeH MaHBI3Fa He.

YJAPJbBIH AEHEJIEH BOJITHYI1

bytipextep, Oayblp, oKme, IMIEKTEp YJIAFBINl 3aTTapAbl JKOHE OJapIbIH
METa0OJIUTTEPIH JACHENEH WIbIFAPYJbIH HETI3T1 KOJJapbl OOJIBIN TaObLIAdbI.
Keii0ip ynarbim 3arTap *oHE OJIApAbIH METAOOJIUTTEPI IEHENIEH TeK Oip emec,
OipHellle >KOJIMEH IIBIFApbUTYbl MYMKIH. Bipak HIbIFY KOJJapbIHbIH Oipeyi Oy
3aTTap YIIIH HEri3ri oJl OOJbIN Kajaabl. MyHBI JIGHEIEH STUJl CHUPTIHIH
Oeninyl MbIcalbIHAA KopceTyre 0omanbl. HeIH 10% XybIK JI€HENEH e3repMercH
typae Oemineni, 90% wmerabomuTTepal, MIaMalibl MeJIIepl HECeNmneH, KUMEH,
ClJeKeiMeH OeliHe/I.

4. MimrocTpaTuBTI MaTepuaJl:
- npe3enrtauust Microsoft Power Point.
5 ¥cbIHbLIFaH dae0uerTep
Heri3ri:
Ka3ak TuliHae:

7. ApbictaHoBa, T. A. DBHOJOTHSIBIK MaTepHaJaH MHUHEpANay oJliCIMEH
OKITIAyJAaHATBIH YJIBI JKOHE KYINTI ocepil 3arrap TOOBI: XUMHUSA -
dapmaneBTukanbik Gak. [V Kypc cTyAaeHTTepiHEe apHaidFaH OKYy Kypaibl / -
Anmatsr : OBepo, 2012. - 100 6et. C

8. ApsictanoBa, T. A. BHONOTHsIBIK MaTepHaN aH dKCTPAKIUSA dJiC1 apKbLUIBI
OKITIayJIAaHATBIH YJIBI JKOHE KYIITI ocepil 3aTTap TONTAphl: XUMHUS -
dapmaneBTUKAIBIK (QakynbTeTiHIH [V-Kypc CTyneHTTepiHe apHaJFaH OKY
Kypaubl / - AnMartsl : 9Bepo, 2012

9. MyxamerxkanoB, A. M. XuMHSIBIK KapyAblH >KaJlMbl >KOHE MEIAUIMHA-
TaKTHKAJIBIK CUMATTaMachl : OKy Kypajibl. - 2-0ac. - Kaparanasl : KK "Axk
Hyp", 2013.
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10. Opnab6aesa C.K., CepikbaeBa A.Jl., Kapakynora A.Il1., XKXymaraesa I'.C. Cot-
XUMUSJIBIK capanTay >KOHE aHAIMTUKAIBIK JUarHoCcTHKA. OKy-9IicTeMeriK
KypaJibl. — AnmaTtsl: «29Bepoy» Oacnacel, 2016. -2800.

11. TyneeB, WN. KnuHUKanblK TOKCHKOJOTHs: OKY Kypaibl/. - IlbIMKeHT:
"Hypnana - LTD", 2013. - 592 6er. c.

12. Ilykip6exoBa, A. b. TOKCUKOJIOTUAIBIK XUMUS : OKYJBIK . - AJIMaThl : DBepo,
2013

opbIC TiTiHAE:

6. Bepreitunk T.X. Tokcukomornueckas XuMus: Y4eOHUK I CTYJAECHTOB (hapM.
By30B U (hakynpreToB / T.X. Bepreuuk; pea. E.H. Bepreitunk . - 3-e¢ uzn.,
nepepad. u poim. - M.: MElnpecc-undopm, 2012. - 432 c.

7. Ilnerenéra, T. B. Tokcukonornueckass xumusi: yueoHuk /. - M.: I'DOTAP -
Menua, 2013.-513 ¢

8. Tokcukojorudyeckas XUMHs: META0OJU3M M aHAJIN3 TOKCHKAHTOB: y4eOHOE
nocobue + CD/ nox pen. H.W. Kanetunoii. — M., 2008. — 1016 c. [1epener.

9. Toxcukonoruyeckas xumusi: yueOHuk / noxa pen. T.B. [lnereneBoit. — 2-oe
uza. — M., 2008. — 512 c. Ilepener.

10. TCX-CKpUHUHT TOKCHUKOJOTHYECKH 3HAYUMBIX COCIUHEHUU, W30JUPYEMBIX
IKCTpaKIUe u copOmmel : ydeOHoe mocobue / I'.B. Pamenckas, I'.M.
Ponnonosa, H.M. Ky3nenoBa u A.E. IletyxoB ; pea. A.Il. Ap3amacues . - M.:
I'DOTAP-Menua, 2010. - 240 c.

3JIEKTPOHABI 0acbLIBIMAP:

5. AmnanuTtuueckas JIMAarHOCTHKA HapKOMaHUU U TOKCUKOMAaHHH.
buoananutuyeckass XuMHUS M TOKCHKOJIOTHS [DJEKTpOHHBIN pecypc /
IOKT'®A; Mex. u papmaueBtruueckuil (GakyabTEThl. - DIEKTPOH. TEKCTOBBIE
nad. ( 25,4 M0). - llleiMkenT: b. u., 2011. - s11. ont. guck (CD-ROM).

6. Toxcukonoruyeckas XUMUs. AHAIUTAYECKAS TOKCHKOJIOTHS [DIEKTPOHHBIN
pecypc]: yueOnuk / mox pen. P. V. XaOpueBa. - DneKTpoH. TEKCTOBbIE JaH.
(43,7 MB). - M.: U3parensckas rpynmna "I'D0OTAP- Meaua", 2010. - 752 c.
a1 onT. quck (CD-ROM)

7. XUMHUYECKHE OMaCHOCTM ¢ TOKCHKaHTHL. [lpuHnmmbr Oe3omacHOCTH B
XUMHUYECKOH JlabopaTtopun [ DNEeKTpOHHBIHN pecypc] : yueOHoe mocooue / JI. B.
EBceeBa [u ap.]. - DnekTpoH. TekcToBbie naH. (47,2M6). - M.: "Jlutteppa",
2017. - an1. onit. muck (CD-ROM).

8. XUMUAJBIK KayiliTep MEH VYBITTBUIBIKTAP. XUMUSJIBIK 3€pTXaHagarbl
KayllCi3iK  YCTaHbIMAApbl [DJEKTPOHHBIA pecypc]: OKy Kypajlbl =
XVWMHYECKHE OIMAaCHOCTH M TOKCHKAHTHL. [IpuHuumel 0Oe30macHOCTH B
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XUMHUYECKOH Naboparopun: yaeOHoe mocodue / Y. M. JlatxaeB. - DIeKTpoOH.
TeKCToBBIC AaH. (67.9MO0). - M. : "Jlutteppa", 2016. - 48006. ¢

KOCBIMIIIA d1e0nerTep:

3. Kyzbmenko, A. H. Crangaptusanus JeKapCTBEHHOTO PACTUTEIBHOTO ChIPhS U
PACTUTENBHBIX COOPOB METOIaAMH HOHO-IKCKIIFO3UOHHOM U T'a30- KUIKOCTHOU
xpoMmarorpaduu: MmoHorpadus. - Anmatsl : IBepo, 2017. - 120 c.

4. Cpayb6aeB, E. H. OHuipicTIK TOKCHKOJIOTHSI HETi31. OHIIPICTIK yiap >KOHE
ylaHyJap: OKy-9JlicTeMeNik Kypai /. - Anmartel : OBepo, 2014. - 156 Ger. c.

1. bakpuiay cypakrapsl:
~ OPTYPJIl )KOJIMEH ar3ara TYCKEH YJIbIH O1p/eil 103aChl ... TyAbIPAIbI.

|lopTypJ1l YBITTHI 3P dEeKT

|O1paeit ybITThI 3 PexT

| TepaneBTUKANBIK 3PPeKT

|aF3aHbIH ©JIIMIH

| OHBIH aF3a/1aH KbUIAAM LIbIFAPbUTYbIH

~ XUMUSIIBIK 3aTTapAbIH YIIBUIBIFBI OJapIbIH MOJICKYJIACHIHAFHI ...
OailTaHbICTHI. |0enTUIl (PYHKIIMOHAIBIK TONTAp MEH KOC OaillaHpIcTapFa

lcyra
[KOMIpTEKKE
|[KaHT OeIerine
| rroKO3ara

~  JKacymanapaeiH OlpiHIIl TUNTETT MeMOpaHajlapbl MOJIEKYJagap bl
OTKI3€EIl.

|munoduiabapl KacueTTepine OalIaHbICThI

|[KOMILJIEKCTEP TYPIHJIE

| KOHIICHTPAIHSCHI a3 OPTaJIaH KOHIICHTPAITUSACHI KOl OpTaFra Kapau

|cy MeH euiieMi a3 aHHOH AP IbI

|KOHIIEHTpAIMSICHI KOTI OpTaJlaH KOHIIEHTPAITUSCHI a3 OpTara Kapai

~ JacymanapaplH €KiHIIII TUTITEr1 MEMOpaHaiapbl MOJICKYJIAIaP/b ... OTKI3E/I].
[KOMIUTIEKCTEp TYpiHAC

[muno@uIIbIbl KacueTTepiHe OailIaHbICThI
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|KOHILIEHTpALMSICHI a3 OPTaiaH KOHIICHTPAIUSICHI KOI OpTara Kapaii
|KOHIIEHTpAISICHI KOIT OPTa/laH KOHIIEHTPAIIMSICHI a3 OpTara Kapaii
|cy MeH eumieMi a3 aHUHOHAAPIBI

~ KacymanapaelH YIIIHINT TUOTETT MeMOpaHajlapbl MOJeKyJaaapabl
OTKI3e/Il.

|KOHIIEHTpAIMSCHI a3 OPTaJaH KOHIICHTPALUACHI KOl OpTara Kapai
[murousIpl KaCUETTEpiHe OalIaHBICTHI KOMIUIEKCTEP TYPIHIC
|cy MeH esieMi a3 aHUOH1ap Ibl

|KOHIIEHTPALMSICHI KOIT OPTaaH KOHLEHTPAIUACHI a3 OpTara Kapaii

~ JKacymanapabslH TOpTIHIII TUITErl MeMOpaHalapbl MOJEKyIalapabl
OTKI3€E/Il.

|Cy MeH eJiieMi a3 aHUOHAPAbI

|munoduiababpl KacueTTepine OaIaHbICThI

|KOHIIEHTPALMSICHI KOIT OPTaJaH KOHLEHTPAIUACHI a3 OpTara Kapai
|[KOHIIEHTpaIHsCH! a3 OpTajaH KOHIIEHTPALUACHI KOIT OpTara Kapai

|KOMIUTIEKCTEp TYPIHAC

~ AF3a XacymiachIMeH KOHTaKTKa TYCKEH YJIbl 3aTTap/blH dcepl OJapiblH ...

OailiyTaHpICKAaHHAH KEW1H OaiKaiabl.

|D6HCHTODH3DMCH

|omurocaxapuarepmeH

[monmucaxapuarepmMer

[munuaTepmMen

|MyKomoJaucaxapuaTepMeH

~ OpOIp MYIIEAET1 YAbIH MOJIIIEPl COJT aF3aHbIH ... 0alJIaHBICTHI.
|[KaHMEH KaMTaMachl3 €TUTy1HE

|cienduKalbIK perenTopbiHa

| MemOpaHa TypiHe

|muddy3us Typine
|cienuKaIbIK TaChIMANIIaFbIII TAPhIHA


http://www.xumuk.ru/biospravochnik/882.html
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~ VYIbl 3aTTap KaH TaChbIMaJJaFbIll KalMUIApIapaaH ... TyCel.

PKacyImainrimk KeHiCTIKKe
Kacyiara

K111 KaHaWHAJIbIMbIHA
|yJIKeH KaHalHaJIBIMBbIHA

|mumda TyHiHaepine

~ OJICI3 OpraHUKaJIBIK Heriszxep ... pCaKIIHAJIbI 60JIC&, HCCCII ApKbLJIbI KAKChI

HIBIFAPbLIA/IbI.
|KBIIIKBLT
|ciaTim
|OeliTapan
|anciz-curTi

|[KaHBIKKBIH CLITLI1

~ Honpaapra *akchl IUcCOLMAlMaTIaHAThIH KYIIT] diekTpoautTep Hecen apKbLIbl

... OOJIFaHJ1a IIBIFAPBLIAIBI.
IpH=5,6+

IpH=7,8

IpH=12,0

IpH=2,3

~ Kermreren yibl 3aTTapAbiH MEeTa00IM3Mbl OaybIp/Ia OTETIHAIKTEH OJIApAbIH OT

APKBUIBI IIBIFAPBUTYHI ... OaMIaHBICTHI 00JIA b,

|MoneKynaHapBIHBIH ©JIIEM1 MEH MOJIEKYIAPIBIK MACCHIHA

|3aTTBIH MOJSAPJIBIFbIHA
|MOJIeKyJIaHBIH JTUTTO(UIIBALIITIHE
IMONeKyIaHbIH TUAPODUITBILTITIHE

KCEHOOMOTHUKTEPI1H (PYHKITMOHAIIIBIK TONTAphIHA

~ Ynubl 3arTap MeH OaybIpAa TY3UIT€H OJIapAblH META0OJUTTEPl OT aPKBLIbI

1IIIEKKe OTIIl, KeH1H KalTagaH KaHFa CIHIPUIIMN ... OOIIHIIT IILIFa IbI.

| Oy#pex apKbUIbl HECETITICH
| HOXKicTIeH
| cyTnen



http://www.xumuk.ru/encyklopedia/2/5306.html
http://www.xumuk.ru/encyklopedia/2650.html
http://www.xumuk.ru/encyklopedia/2653.html
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| Tepi 6e3nepimeH
| TBIHBIC aJIFaH ayame

Kpeaut Nel-3

1. TakpIpbIObI: MoJIEKYJISIPJIbI TOKCHKOJOTHAHBIH KeHOip acnmekTrepi:
T€HOM MeH MeTa00JI0MFAa JAelin

2. MakcaTtbl: CTYJEHTTEPre yJIbl 3aTTapFa KIMHUKA-TOKCUKOJIOTUSIIBIK TaJI1ay
YKOHE aJIbIHFaH HOTHKENEP/l IYPhIC KOPBITIHABLIAY Il YUPETY YIIIH OJIapIblH
OLTIMIH ’K9HE TYCIHIKTEPIH KaJIBIITACTBIPY.

3. lapic Te3ucrepi:
Kocnap:
1. MouneKyasipyibl HBICAHIAp — PEUENTOPIIbI KEIICHIED.
2. VYBITTBUIBIK PELENTOpIIap KIKTEIyi.
3. Hon kaHanbIH kacalTeiH peuenrtopiaap, G-nporenHaepMex
4.

OailylaHbICKaH perenTopiap.
Tupo3uHkrHa3a 6enceHauTiri 6ap peuentopiaap

['ern (Tpek. genos- TYKbIM, TE€K) - TYKbIM KyalayablH KaHjad na Oip
aieMeHTap OENTriCiH KaJBINTACThIpyFa KayanThl MaTepHalablK Oipiik. ['enume
KACYIIAHbIH KYPBUIBIMBI MEH KBI3METIH AaHBIKTAUTBHIH T€HETHUKAJIBIK aKiapaT
6onanpl. bip opranusmuiH ['eHep KUBIHTBHIFBI OHBIH T€HOTHUIIIH Kypaiiabl.l'en
TepMuHiH anFam per 1909 xbuisl Janus ranbivel B.Morancen enriszai. Bapibix
I'ennep [JHK-nan Typansbl.

['enom (arpUTIBIHIIA QE€NOME, Trpekiie [enos- IIblFy, TEK) -
XpOMOCOMAJIApABIH ~ TalUIOMATHI  (ChIHAP) JKUBIHTBIFBIHIA  IIOFBIpJIaHFaH
renaepaiH oipiectiri. 'enoM Tepmunin 1920 xpuibl HeMic 6uosnorst I'. Bunkiep
EHTI3/11.

["ammonaThl JKUBIHTHIK KOOIHECE KBIHBIC JKacyllajapblHa TOH, Kehe
XPOMOCOMAJIAPABIH CaHBI KaJIBINITHI JTUTIJIOU/THI XKaFIaiaH apTeil KeTemi. Erep
raruIouThl KUBIHTHIKTAH ['@HOM YIII HE TepT ece apThIK 00Jica, TPUTLIIOUITHI
KOHE TeTparlouaTel, amn Oip ['eHoM ar3ama OipHemie peT KaWTajaHca,
ABTOTIOJIUTIJIOW/ITHI JICTI aTajabl.

XpomocoMamnap ibIH KUBIHTBHIFBI €CEJICHIN, apTKaH cailbiH ['eHOM caHbI /1a
OCill  OTBHIPaJbl. OJAETTC AWIUIOWATHI KJIIETKaJa XpoMocoMajap KYI OOJIbIM
keneni. Cebebi, ypbIKTaHy Ke3iHJE€ OHBIH OIp ChIHAphl aHAJIBIK TaMeTajaH,
eKIHIIICl — aTaJblK TramerajgaH Oepurenl, sFHM Oy ['eHoMuap coiikec
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(romonortel) Gomagel. CeWTIN €Ki TamIoMATHI KacyllaiaH Olp JUILIOMATHI
’KacyIa TY3UTiI, )KaHa aF3a KaJIbIITacaIbl.

Op XpoMocomaja Ti30eKTelin opHajacKaH TeHJEpJiH e3apa JoJI KellylH
€Kl TEHOMHBIH COMKECTIr Jien aTaijbl. TybICTBIFBI KalIbIK OybIHAApaa OapiibIK
HeMece OipHenie ['eHoMaap apachiHAa COMKeCTIK OoMMaibl. Bysl TypaKThUIbIK
Oy3bUIBII, Oenrii Oip dakTopiapAbIH OCEPIHEH XPOMOCOMa CaHBIHBIH ©3repYiH
(MBICAJIBI, apPTHII, HE KEMIN KETCE) TeHOMIBIK MYyTallusl JIeT aTalIbl.

3ar anmMacy (Mmeta®onu3M) JAen Tipl ar3ajga ©TETIH OapJiblK XUMUSIIBIK
peaKkIMsUTapAbIH JKUBIHBIH alTaMbI3. 3aT aJiMacy HOTHIKECIHJIEC aFr3ara KakeT
3arTap Ty3Uledl *oHe 3Heprus OeniHedl. AF3a MEH CBIPTKbl OpTa apachliHAa
opKaliaH 3aT OHE SHEpPrus aiaMacybl Y3AIKCI3 XKypinm otbipanbl. Kypaem
KOPEKTIK 3aTTap ac KOPBITY MYIICNEpIHAe KOPBITHUIBIT KYPBUIBICH JKaid
3aTTapra aiHaJlFaH COH alllbl 1IIEKTeH KaHfa *koHe JuMdara etenl. Kan xoHe
nuM(da aFbIHBI APKBUIbI YIINanapFra sKeTKI3UIe 1.

Op MYIIEHIH >Kacymajgapbl ©31H€ TOH JKOHE OCIM-OHYylHE KaXeTTi
KapamnaibIM 3aTTap/sl Ty3eal. KopekTik 3aTTapAblH blIbIpayblHaH Maiia 001Fran
SHEPTUSHBI Kacylaigap 9p-TYpial GU3HOJOTHUSIBIK YPAICTEp YUIIH KYMCaIbL.
APTBIK TYCKEH 3aTTap/bl ©31HE KOpP €Tl KXUHAWIbI (MbICAJbI, TTIUKOTEH, Mai).
A xacymanapablH TIPUIUTIK €Tyl HOTHXKECIHIE TY3UIreH KePEKCi3 3aTTap OKIIe,
Tepi 1IIeK apKbUIbI CBIPTKA IIBIFAPBUIBIT OTHIPAJIbI, SIFHU OJap bl 3aT aJIMACY/IbIH
COHFBI OHIMJIEP1 METAOOTUTTEP JCT aTalIbl.

Bipiamrimik (GapmbIK JKacylajnap/a
Ke3Jieceil: KeMipeynap,aKybi3ap,Maiap KoHe HyKJIEUH KbIIIKbUIIAP).

Exinmrinik (bapibik skacyianga Ke3aecnenTin MoieKynaiap).

Mertabonomuka — MeTaOOMUTTEpP KATHICBIHIA OTETIH XUMUSIIBIK
yaepicrep.
Merabonomuka — Tipi JKacaymajapja KYpeTiH «caycak TaHOaJIapbIH»

KapacThIpAThIH XKYyHeni OipaeH Oip XUMUSIIBIK 3epTTey oaici. Jlomipek ailTkaHa,
Tipi )KacyIIaHBIH TOMEHT1 MOJIEKYJIaJIbl META0OMUTTIK OeliHi (TpoduIb).
Kacymanarel, yimanapaarbl, MyIIe HEMECE ar3ajarbl 3aT ajaMacy
MIPOIICCIHIH COHFBI OHIMIHJIETI METaOOIUTTEP Il )KHHAKTAM TBI.
4 O-xpuimapsl  amburradn  SAMP  (amepHBlii  MarHUTHBIA — pE30HAHC)
cniekTpockonust onici 80-KpuUTIaphl OUONOTHSIIBIK YATIAErT MeTa0oJIUTTEpi
CaH/BIK aHBIKTAY 1A JKOFAPhI CE3IMTAIBIKKA KETTi. MeTaboIuTTEpre ChiIHaMaHbI
eH anrai JIongoHaarsel bBupkOek KoyuteIK1 xKacabl.
Macc CIIEKTPOMETPHS, KAaITUJUISPIIBI anekTpodopes, ra3sl
xpoMoTorpadus 9aicTepl apKbUTbl METAOOIUTTEP/IIH CaHBIK TANIAYbIH jKacayFa
Ooaaml.
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CoeipTkbl  (QaxTopmap  ar3afa  ©3MAINHEH  crneuu(UKalbIK  e3repicTep
TyBIHIATIIAWABI.  bipak CHIpTKBI  (akTop aHBIK OoJFaHma  aJCKBATTHI
GbyHKUIHOHANABI MOPGONOTUSIIBIK Oy3bUIbICTap Maiia 6onaabl. [1aTomorusiibk
AHATOMUSHBIH HETI31H KajlaraH akaJeMHuK JlaBbIOBCKUN aiTybl OoOibIHIIA:
«OcChlJIaiIa ar3ajga Keubip KypbUIbIMJIAp MEH OCHIMJIENTII KeiciMaep maiaa
Oonaapl.»  AFf3a — KYMBIC ICTEY VIIIH METAJJIOJUTaHATHl TOMEOCTa3 KaKeT
OonFaH, Kyplenl JIWHAMUKAJIBIK TOJUIUTAHITH OHE TMOJIUMETANIbl >KyHe.
TokcukantTap roMeocTta3 OY3bUIBICHIHBIH XUMHSUIBIK (DakTopiapbl. DKcOpecc
reHjep esrepici opkaman Tokcukantrap MeH JJHK-HbIH opekeTTecyiHeH emec,
KOO1HE XUMUSIIBIK KoHE (PM3HKAJBIK areHTTEPAIH aKybI3JapMEH OpEKETTECYIHEH
naiiia 6onanael. AKYBI3ABIH TYPO3Tepici TeHAEP AKCIPECCUACHIH OacKapaThiH
aKybI3/bl JbIOBICTHI TI30EKKE KOHE TPAHCKPUILUS (haKTOpIapbIiHa 9CEpP €TEel.

Ocputaiima  akybi3gap (QYHKUOUSACHIH ©3T€pTETIH CHIPTKBI  (akTopiiap
TEHJIEP IKCIPECCUSIChIHA 9CEP €Tyl MYMKIH.

Kazipri TexHOIOTHSI MBIHIaFaH TeHEP YKCIPECCUSACHIHA aHATH3 KaCay bl
KOHE COJI yaKbITTa »acylajgapbl Kyie peTiHe 3epTTeyal KeHIaeTTi. ['ennep
AKCIIPECCHUSACHIHBIH ©3repyl MPOTEOMaHbIH e3TepiciHe acep eTeTiHl Oenriai. bip
TeHHIH Ke3-KEJITeH aKybI3JIbIK OHIMI MYyTaIMsUIAPBIH O0TYHI dKOHE Ti30€KTEpIiH
KAJIBINTAaCybl >KOHE MOCTMOIU(MUKAIIMOHIBI TYPO3TEPICTIH apKachlHAa TYpIi
HBICAHJIap/a Ke3ecyl MyMKIiH.

Ochutaiiima  KeHeTTeH Taijga OojFaH peakmusiiap TEK MpoTeoMa
neHreinae Oonaapl. ['eHpep crneuu@uKanblK MPOTEHMHIEPAIH  TY3UIYIH
aHbIKTaabpl. COHABIKTAH TE€HIIK 3epTTEYJEp >KoHE MPOTEOMHUKA OipTyTac Kyhe
0O0JIBIIT TaObLIABI.

AllaM TEHOMBIH  OOJIIEeKTEYAIH  HOTHXKECIHJE  «IOCTTEHOMUSIIBIK
TEXHOJIOTHsJIapy» JEN aTajaThlH TYOereis jkaHa CUIATThIH OlpHEIIe FhUIBIMU
OarpITTapbl maiima Oosabl. [lOoCTreHOMHKANBIK TEXHOJIOTHSUIApFa MbIHAJIAP
KaTaJbl: TCHOMUKA, TPAHCKPUIITOMHUKA, POTEOMHKA KOHE METa00JIOMHUKA - Tipi
KyHrenepal 3epTTeyAiH TEXHUKAIIBIK KOHE JJIICTEMENTIK 9IICTePIHIH KUBIHTHIFHI,
OnonH(popMaTUKa - aKMapaTTHIK XKoHE €CEeNTeyITI KOMAayabl KaMTaMachl3 €Ty
KYypasibl, HAHOOMOTEXHOJIOTHUS - HOTIDKEJIEP/Il MPAKTUKAIIBIK 1CKEe achIpy Tcimi
KOHE MOJICKYJISIPJIBIK OMOJIOTHS - OMIPAIH 1preii FEUTHIMBI.

[IporeomMuka -  KIETKAJIBIK  MPOTEOMIAPABIH  CaJBICTHIPMAJIbI
3epTTeyIMEH alHAJIBICATBIH MOJICKYJISIPJIBIK OMOJIOTHS OAFbITHI (OHBIH OCHI JaMy
CaTBICBIH/A OCHI KJIETKAHBIH OCIIOKTAPBIHBIH KUBIHTHIFBI), TCHOMHUKA/JIaH OCKCH.
[IpoTeomuka aKysI3apAbIH Tipi aF3agapaarbl ©3apa oPEKEeTTECYiH 3epTTEH/II.

[IpoTeomuka axkybI3mapablH Tipl ar3ajapiarbl e3apa OpEKeTTeCyiH
3eprreial. [IpoTeoMuKTepIiH ablHAa YIKEH MIHJAET O0ap - ®KeKe aKybI3aap IbIH
(GYHKUMOHANABI POJIH OJNIAPABIH camalibl KOHE camajibl SKCIEPUMEHTAIIbI
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CANBICTRIPY apKBUIBI aHBIKTAY. OPTYPJl KE3CHIEPAETI JKOHE OpTYpil Jamy
CaThUIAPBIHAFBI JKACYIIAaFbl CAHIBIK KYpPaMbl, aKybI3JbIH KYPBUIBIMBI MEH
OHBIH (DYHKIMSUIAPBI apAChIHIAFbl KATHIHACTHI aHBIKTANIbI.

[IlamameHn ecenrereHjie, bIKTUMal ajgaM MPOTEUHACPIHIH CaHbl 1-7eH
100 MUUTMOH MPOTEUHTe JCHiH, opHuHE, OIp-01pIMEH 63apa dPEKEeTTECyl MYMKIH
KOHE MYHJIail ©3apa opeKeTTEP/IiH CaHbl ecentenmeiiai. ['eHomamen ykcac OyKin
nporeoma (OapibIK aJaMHBIH TEHJACPIHIH >KUBIHTBIFBI) Oenrini Oip yakbITTa
KacCyIlaja KaJlbllITaCKaH OapiIbIK aKybl3 MOJICKYJIaIapbIHBIH KOCBHIHIBICHI.

['eHOMBI «BIPFaK «, OV TPOIECTEP TEOPHSUIBIK OCHI VSIIBIKTA KYpe
anajapl, ajq MPOTEYM, KOJ JKETIMJ1 MPOTEUHJIEpPre KaparaHia,» Oy xKepae He
OOJTBII JKaTKAHBIH «aNTaIbl.

[Iporennnep >xkacymaHblH O€JCEHAl ©MIPIH aHBIKTAaWIbl, all HYKJIEHH
KBIIIKBUIIAPHI KOPIHEA1

byn kpI3METTIH Tek KaHa »ocmapbl. [IpoTeoM - OCBl COTTE VSIIBIKTHIH
«MYJIKIH HHBEHTapu3alusiiay» HEMECe OHBIH OMIPIHAErl COTTepiH OipiH
TYCIPETIH XbUIJIaM CYpETKE TYCIPY.

[Iporeoma yHemi e3repeni. OWTKEHI aKybl3 MOJIEKYJalapbIHbIH
KypambIHa dp TYpil acep erel (akTopiap: KOPEKTIK 3aTTapibl TaHIAy >KOHE
OTTETr1 JKETKI3y, OeplIeTiH CTpecc >KOHE aJblHFaH JopuIik 3aTrTtap. JleHe
(U3HONOTUSAIBIK TEMe-TeHJIINH CaKTayFa THIPBICHIN, KOpIIaraH opTa KyWiHE
opKalaH kayar Oepe/ii.
3epTTEy HOTHKEJEPIH JIAWBIKTBI TYpJle TYCIHIIPY YILUIH COTTHIK TOKCHUKOJIOTHS
YIIIH TEHETUKAJBIK JEepeKTep Je MaHbI3Abl.. MBICcaabl, OpraHU3M/IET]
KCEHOOMOTHUKAJIBIK OMOTpaHCPOPMALIMSIHBIH KOJ1apbl MEH >KbUIIAM/IBIFBIH OLTY
YIIIiH KaHJaFbl 3aTTapAbIH KOHIICHTPAIUSACHI MEH OHBIH
YBITTHI 7034, K90IpIeHYLITHIH IEHCAYJIbIFbIHA 3USTHHBIH aapexeci. [Tporeomabik
TOCUT KOpIIaFaH OpTaHbIH (aKTOpIapblHBIH >Kacylla OeOKTapblHA JCEpiH
3epTTey YIIiH )KaHa TEXHOJIOTUSHBI YCHIHAIBI.

buocucremaHbIH Heri3ri KacuerTepl: MeTaboIu3M, IJIACTHKAJIBIK KOHE
DHEPTUS ajaMacy, PeTTeNy KoHE TITIpKEHY, KOOCI >KOHE ©3repMeNiiK e3apa
OailmaHpICThI. TOKCUTEHTTEP MYMKIH
JKytieniH TyTacraii anraHja, COHJaW-aK JKyWeHiH Oenrial  Oip iprem
KacueTTepine ipikren ocep eryl. KCeHOOMOTHUKTIH YBITTHUIBIFBI KaHIIAIBIKTHI
KOFaphl 00JIca, COFYPIIBIM OYJI OPEKETTIH CEIEKTUBTLIITT alKbIH1aIaIb.
3epTTey HBICAHBI JKOHE Tajnay MIHACTTEpl TOKCHKOJOTHUSAAFbl 3epTTey
OJCTEpIH TaHJAyAbl AaHBIKTAWbl. TOKCMKAHTTapJbIH oCEp €Ty TETIKTEepiH
3epTTereHie OMOXMMMSUIBIK KoHE (PU3MKA-XUMMSUIBIK 3€pTTey SICTEPiH
KEHIHEH KOoJIJJaHyFa 00JIaIbl.
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Omap MONEKYJSAPJBIK JCHTEWIl CHUIATTalIbl TOKCUKAHTTAPIbIH
perenTopiapMeH e3apa opekerrecyi, OuoTpanchopmanus (pepMeHTTepi,
XUMUSIIBIK 3aTTapblH TaChIMaJIaHybl, 0acka MakpoMosiekyaap. JKacyianbig
3aKbIM/IAHYBIH aHBIKTAy YIIIH, TYPAl MOPQOJOTUSIIBIK (IIUTOTC€HETHKAJIBIK,
TUCTO(U3UOJIOTUSIIBIK, TUCTOXUMHUSIIIBIK KOHE T.0.) 9ICTEpiH KOIAaHAIbI.
OU3NONOTUSIIBIK ~ peaKIMsUIapJbl HEMece OpraHHbIH HEMece OpraHu3M
JEHIeH1HJIeT1 MaTOJOTUSUIBIK MIPOIIECTEP/l 3epTTey (HU3HNOJIOTUSIIBIK KOMETIMEH
KY3€re achlpblIajibl. OMICTEp, MbICANIbI, MIHE3-KYWIBIK TECTUICYlH Oaraiay
OpraHU3MHIH JKaJIIbl )KaFAaibIHBIH aKbIpamac I1apachkl O0JIbIT TaObLIAbI.
Ojnerre Ouoxyhenepal YUBIMAACTBIPYABIH Keliecl JeHTreisept  OesiHel:
MOJIEKYJIAJIBIK KOHE MOJICKYJIISIPIIBIK JKYHeNep, )KacymanblK, KacyIIalbIK, OpraH,
OYKiJI OpraHu3M, XajblK, OMOT€OIEHOMOTUSIIBIK. YBITTBI 9Cep €TYAIH MaKCaThl
OpraHHBIH Ke€3-KeJIFeH MOJIEKYJachl 00JIybl MYMKIH.

MonekynspablK JKylelep ©3/epiHIH KaCHUETTEPIH TOKCUKAHTTapAblH
ocepiMeH ©3repTell, MbICallbl, TJIYyTAaTHOH JYyMecl 1HIHAer: 3aTTapblH
CakTalybIMEH OalIaHBICTHI MPOIECTEPTe TIKEJIEH KaThICAIbI,

PUKIET  TOMEOCTa3bl  KOHE  TOKCUKAHTTapJIblH  ocepiHeH  TaOufru
IIATONPOTEKIMSHBIH OMOXUMHMSIIBIK JKYHEC] )KETEKII POJT aTKapaIbl.

Kazipri yakpITTa KCEHOOMOTHKTEPAIH IUTOTOKCUKAIBIK OCEPIHIH AaYbIPIIBIFbI
(KOHBYJIbCHSUIBIK, YJIbI 3aTTAp, ICUXOTPONTHIK 3aTTAp, METXEMOTJIOOMH/II TY3YIIIi
3arTap, yimna yjibl 3aTTap, alKAIUPICHTIH areHTTep, IUTOCTATUKTEP >KoHE T.0.)
KOHE TITyTaTHOH XYWECIHAET] 3aKbIMHBIH ayBIPJIBIFBI,

[JIyTaTUOH,  O€NOKTapAblH  CylIb(rUApPUIAl  TONTAapbl,  MAaJOHHAJIB/bI
TUANAUAUATEP, TUEHJI KOHBIOraTTap, TIIOTATHOH-PEAYKIMS OCJICEHIUIITHIH
TOMEH/ICYl, TJIOK03a-6-pochar amermaporeHasbl, TIyTaTHOH-ONperoxidase,
glutathione-8-transferase >koHe karasasa.

MonekynanblK JKYWEIEpAeH KYPbUIFaH MOJIEKYJSIPIBIK —KEIIEHAED,
TI30EKTEp HEMece >KeJJep CHUHTE3/eyre JKOHE OJaH Ja Kypaenl YilbIMFa
KAThICAIBI
KACYIIAJIbIK  (parMEeHTTEp,  MbICAJbl, SIAPO  HEMECE  MHUTOXOHJIPHSI.
TokcukaHTTapABIH ocepl Keiae CEeNeKTHBTI, ajl YJbl TONTAp ITUTOILIA3MAaJIbIK
HEMece JM30COMANBIK yiIap, MeMOpaHa >KOHE TE€HOTOKCHMKAHTTap >XOHE T.0.
CUSIKTBI aHBIKTAJIa/IbI.

OYHKITMOHAIIBIK HEMECE KYPBUIBIMIBIK OY3bUTyJIap Kacymajgap OYKii
KOIl >KacyIlaJIbIK ar3aja yJbl 3aKbIMIaHYyIbl TyAbIpaabl. Typili opraHmaapIbIH
KeiOIp TOKCHUKAHTTApFa CEJEKTUBTI CE3IMTaJbIFbl 0ap JKEKe OpraHu3M
KYHeJepiHIH SBONIOLUSIIBIK JaMybIMEH OaillIaHbICTHI.

Penientopnap curHan OepeTiH MoJIEKyJlajiap YIIiH Oip HeMece OojaH Jia
Kol 0alIaHbICTBIPATHIH yYacKellepre he >KOHE OJapJiblH JIMTaHJapblHA KOFaPhI
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KaKbIHJIBIFBIH KepceTel. Ke3-kenreH acylIlaHblH, TIHHIH, OPTaHHBIH dJeyeTi
Ken
TYPJII THIITET1 PEIEnTopJiap >KOHE SHJITEHIIK 3aT JKOHE KCEHOOMOTHKTIH OCHI
TYPJET1 perenTopMeH OalIaHbICTRIPY OENTial KOHIEHTpalUsUIap ayKbIMbIHIA
FaHa IpiKTeNei.

buocucremanarbl  JUTAHATHIH —~ KOHIICHTPALMSCBHIHBIH  KOFapbLIaybl
keHelryre okeneni. Ol e3apa OpEKETTECETIH PEeLeNnTOpJapAblH TYPJEpPiHIH
CIIEKTP1 JKOHE, IEMEK, OHbIH OMOJIOTHSIIBIK OCICEHAUTITIHIH 63repyi.

buonorusneik KyieHiH KYpbUIBIMIBIK KOMIIOHEHTI, ©3apa opeKeTTecyi
TOKCUKAHTIICH J>KayanTbl KaJbIITACTBIPYFa aiblll KEJIMEHdl, <«IbIOBICCHI3»
peuenTop peTIHJAE aHbIKTaNaAbl. benceHal peuentop TOKCHUHII MPOLECTI
OacTaiinbl. by armaiiia «MakcaTThl KYpbUIbIM» TEPMHHI KOJITAHBLIA/bI.

Tokcukonmorusija of€TTe TOKCHKAHTTAPIBIH JCEpiHE YINbIparaH el
caHaJajbl
HEFYpJIbLIM  OeJiceHZl  peuenTtopiap (HbICaHAIbl  KYpbUIBIMIAp)  ©3apa
opeKeTTece/ll, COHJali-aK pEeLeNnTOPAbIH MaHbI3IbUIbIFl MeH MJII-HBI ycTay
YII1H 3aKbIMJIAJIFaH OUOJIOTHSUIBIK KYi€ HEFYPJIbIM MaHBI3IbI.
VYBITTBI ocepiiepre apHajaFaH MakcaTTap (perenrtopiap):
*  JKacyllaapajgblK  KEHICTIKTIH  KYPBUIBIMIBIK  JJEMEHTTEepl  (MBICAJIBI,
[IEMEHTAJ/Ibl CYHUBIKTBIKTBIH KYPBUIBIMIBIK 3JI€MEHTTEPIH OaMIaHBICTBIPY JKOHE
WHAKTUBAIUSIIAY JKOHE OCMOTHUKAIBIK KBICBIMHBIH OY3bLITybIHA OKEJIETIH KaH
mazmacel, pH esrepyi);
* OPraHU3MHIH KYPBUIBIMJIBIK 3J€MEHTTEp1 (OeIoKTap, HYKJIEUH KbIIIKbUIAAPHI,
MeMOpaHanapJplH JHUIUATI JJIEMEHTTEpl, SHIOTEH[l OHOperyyisTopiaapIbH
TaHAAYJbI PeLenTopIaphl);
* JKaCyIIAJIbIK KbI3METTI PETTEY JKYHEIEPIHIH KYPbUIBIM/BIK JJIEMEHTTEPI.
4. LnurocTpaTuBTI MaTepuadl:
- mpe3enTanus Microsoft Power Point.

5. ¥ChIHBLIFAH d1e0ueTTep
Heri3ri:
Ka3ak TiIiHze:

13. ApeictanoBa, T. A. buonorusuiblk maTepuaigaH MHUHEpaiaay oJiCIMEH
OKIIAyJaHATBIH YJIBI JKOHE KYIITI ocepil 3arrap TOOBI: XUMHUSA -
dapmaneBTukanbik pakx. [V Kypc cryaeHTTepiHEe apHainFaH OKYy Kypaibl / -
Anmatsl : DBepo, 2012. - 100 et. C

14. ApwictanoBa, T. A. BUOJOTHSIBIK MaTepUalilaH dKCTPAKIMS OICT apKbLIbI
OKIIAayJIaHATBIH yJbl JKOHE KYIITI ocepii 3arrap TONTaphl: XUMHUSA -
(dapmaneBTUKaNBIK (QakynbTeTiHiH [V-Kypc CTyIeHTTepiHe apHalfaH OKY
Kypasbl / - AnMatsl : OBepo, 2012
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15.

16.

17.

18.

11.

12.

13.

14.

15.

10.

11.

MyxamerkaHoB, A. M. XUMUAIBIK KapyJblH >KaJIbl >KOHE MEIHUIIMHA-
TaKTUKAJIBIK CHUIATTaMachl : OKy Kypaiel. - 2-6ac. - Kaparauger : KK "Ak
Hyp", 2013.

Opnabaea C.K., CepikbaeBa A.Jl., Kapakyinosa A.ILlL., Kymartaesa I'.C. Cort-
XUMUSJIBIK capanTay >KOHE AHAIMTUKAIBIK JuarHocThka. OKy-oJicTeMeniK
KypaJibl. — AnmaTthel: «29Bepoy» Oacnacel, 2016. -2800.

TyneeB, WM. KiuHukaiblk TOKCUKONOTUS: OKYy Kypaubl/. - IIIbpIMKeHT:
"Hypnana - LTD", 2013. - 592 6erT. c.

ykip6ekoBa, A. b. TOKCHUKOJIOTHSUIBIK XUMUSA : OKYJIBIK . - AJMaThl : DBEpO,
2013

opbIC TiTiHAE:
Bepreituuk T.X. Tokcukosioruyeckass XuMusi: y4eOHUK ISl CTYJEHTOB (dapM.
By30B U (hakynbpreToB / T.X. Bepreiuuk; pea. E.H. Bepreitunk . - 3-e¢ uzn.,
nepepad. u poim. - M.: MElnpecc-undopm, 2012. - 432 c.
[Tnerenéna, T. B. Tokcukonoruueckas xumus: yueOHuk /. - M.: ITDOTAP -
Menua, 2013. - 513 ¢
Tokcukonornyeckass XUMHsl: METa0OJIM3M M aHAJIU3 TOKCUKAHTOB: yueOHOE
nocobue + CD/ nox pen. H.W. Kanetunoii. — M., 2008. — 1016 c. [1epemner.
Toxcukonoruyeckas xumusi: yueOHuk / mox pen. T.B. IlnereneBoii. — 2-oe
u3a. — M., 2008. — 512 c. [lepener.
TCX-CKpUHHHT TOKCHUKOJIOTMYECKH 3HAYUMBIX COEIUHEHUN, H30JIMPYEMBIX
AKCTpakiuen u copOiued : ydeOHoe mocobue / I['.B. Pamenckas, I'.M.
Pomnonosa, H.U. Ky3uenosa u A.E. Ileryxos ; pea. A.Il. Apzamacues . - M.:
I'DOTAP-Menua, 2010. - 240 c.

3JIEKTPOHABI 0achbLIBIMAP:
AHanmuTudeckas JUAarHOCTHKA HApPKOMaHUU u TOKCUKOMAaHHH.
buoananutuyeckas XUMHUS € TOKCHKOJIOTHS [DJIEKTPOHHBIA pecypc /
IOKI'®A; Men. u papmaneBtraeckuii (GakyabTEThl. - DIEKTPOH. TEKCTOBBIC
nad. ( 25,4 M0). - llleiMkenT: b. u., 2011. - s11. ont. guck (CD-ROM).
Tokcukonornyeckass XuMusa. AHATUTUYECKAs] TOKCUKOJIOTUSL [DJIEKTPOHHBIM
pecypc]: yueOnuk / mog pen. P. V. XaOpueBa. - DneKTpoH. TEKCTOBBIE JaH.
(43,7 MB). - M.: U3parensckas rpynmna "I'D0TAP- Meaua", 2010. - 752 c.
1. onT. quck (CD-ROM)
XVWMHUYECKHE OIMACHOCTH M TOKCHKAHTHI. [IpuHIMIIEI 0Oe30MacHOCTH B
XUMUYECKOM J1abopaTopun [DNEKTPOHHBIN pecypc] : yueOHoe nocoodue / JI. B.
EBceeBa [u ap.]. - DnekTpoH. TekcToBbie naH. (47,2M6). - M.: "Jlutteppa",
2017. - o1 ont. auck (CD-ROM).
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12. XuMusnplK KayinTep MEH YBITTBUIBIKTAp. XUMUSJIBIK —3€pTXaHaJaFbl
KayilCi3AlK YCTaHbIMAAphl [DJNEKTPOHHBIA pecypc]: OKy Kypalbl =
XUMUYECKHE OMacCHOCTH W TOKCUKaHTHL. [IpWHIMIBI OG€30macHOCTH B
XUMUYECKO# JlabopaTopun: yueOHoe nocooue / Y. M. JlarxaeB. - DJIEKTPOH.
TeKCTOBBIE aaH. (67.9M0). - M. : "Jlurreppa", 2016. - 4800. c

KOCBIMIIIA die0uerTep:

5. Kyzbmenko, A. H. Crangaptu3zanus J€KapCTBEHHOTO PACTUTENBHOIO ChIPhS U
PaCTUTENBHBIX COOPOB METOIAMH HOHO-IKCKIIFO3MOHHOM U Ta30- dKUIKOCTHOU
xpoMmarorpaduu: MmoHorpadus. - Anmatsl : IBepo, 2017. - 120 c.

6. CpaybaeB, E. H. OHmipiCTiK TOKCHKOJOTHS HETi3i. OHIIPICTIK yiap >KoHE
ylaHyJap: OKy-oJlicTeMeNik Kypas /. - Anmartsl : OBepo, 2014. - 156 Ger. c.

Kpeaurt Ne 2-1

1. TakpIpbIOBI: XUMHSI-TOKCHKOJIOTHSUIBIK TaJIay/ia KOJJaHbUIATBIH Ka3ipri
3aMaHFbl TAJIJIAY 9MIICTEPI.

2. MakcaTbl: CTYJEHTTEPIE yJIbl 3aTTapFa KIMHUKA-TOKCUKOJIOTUSIIBIK TAJIIAy
’KOHE aJIbIHFaH HOTHKEJIEPAl TYPhIC KOPBITHIHIbLIAY bl YHPETY YIIiH OJap/bIH
OLTIMIH ’K9HE TYCIHIKTEPIH KaJIbIITACTBIPY.

3. JIopic Te3ucrepi

Kocnap:

1. Y7bI s)koHE KYLITI 9cepdil 3aTTap TalJayblHIaFbl ra3isl XpoMarorpadus aici.
2. V1Bl %oHE KYIITI dCepJii 3aTTap JIabopaTopIIbI-dKCIpPece
JMArHOCTUKACBHIHAFBl MUKPOIUGy3Hst 9mici.

3. Y7BI s)KoHE KYIITI 9cepdIi 3aTTap JIabopaTopIIbI-dKCIIPECC
JTMATHOCTUKACBHIHIAFBI (DOTOKOIOPUMETPHSI 9JIICH.

Jlekuus Te3uchl:

CrnopTmbUTapablH, KUl KaWThIC OOJFaHHAH KEWiH JIONMHITI OaKblIayChI3
KOJIJIaHyFa OailJIaHbICThI JKapbICTapAa TOYeJCi3 TOMMHTKE KapChl Kypec areHTTIr1
(WADA) kyposuiasl.Kenteren skbuimap Ooiiel WADA xone XOK kemnrtereH
XKarjainapaa JOMUHT-0aKbUIaYIbIH OPTYPJl TYpJepl apKbUIbl OJUMITHAIAIBIK
KEHICTEp MEH peKOpATapFa KOJI KETKi3/i IeTeH KOPBITBIHIBIFA KEJIJi.

Kenreren engepne e3nepiHIH NONUHTKE Kapchl 3epTxaHanapbl Oap: WADA
OYrinri  KyHl JONMHTKE Kapchl 32  JONMHTKE Kapchl  3epTXaHaHbl
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aKKpeIUTAUsIAael JKOHE OyKUT ojemM OoifpiHIa OipkKaTap 3epTXaHajap
aAKKPEIUTTEY MIPOIIECIH e TYD.

Peceitnik JonuHr OpTasiblFbl 5Ka0IbIKThI dKOHE KYHACNIKTI TaJjay MEH 3epTTey
JEHIeHiHIH OJEeMIIK JKETEKIl JIabopaTopHsIapbIHbIH Oipi OOJBIN TaObLIAIbI.
Coungperi apnaitbl Onumnuazaa 3eptxadachl 2014 xputrbl OTUMIHAAATBIK KOHE
[TapanuMnuaganblK KbICKbI OMBIHIAAPBIHAA KYMBIC icTey ymiH WADA-MmeH
akkpenurrenreH. Mackeyneri JlonuHr optanbirbl kbUibiHa 20 000-Fa neiiin
Tajay KacaWjpl, JKapbICTapra JaWbIHABIK KE3IHIE KOHE KapbIicTap Ke3iHe
KapbICTAaH ThIC KE3€HJ€ CHOPTIIbLIAPIAaH ajJblHFAH YJrIepal cbiHaiabl.Kaszipri
WADA epexenepine CcoHKec, XallbIKapaiblK YUBIMIAPAbIH KOJIJIaybIMEH
OTKI3UIETIH 1pl JKapbhiCTapra KATbICAThIH OapiblK CHOPTIUBUIAPAAH aJIbIHFAH
yaruiep 10 xpinra (2014 sxbutra neifid, Oy ke3eH 8 KbUI) cakTaiabl. byn
YATUIEpal Tayjayfra, JONMUHITIK Jopuaepial Tajjay YINIH —aHaJATHKAJIBIK
XKaOMBIKTAp MEH OJICTEPiH JlaMyblHa OalJIaHBICTHI MYMKIH OOJATBhIH Carlajbl
KOHE CaHJIBIK aHbIKTayJa Ce3IMTalJbIK JCHTeWiHe KaiTa opaiybl YIIiH
xacannpl.balikaynan OipHelie JKbUI OTKEH COH, JONMHITIK Jopi-A9pi-
JTOpPMEKTEp/Al  MapamnarraylaH aubplpy Typaiabl Oeirull KemTereH ICTep
Oap.JlonmuHrke  Kapchl — JIabopaTopusUiapAblH  KbI3METI  OocekenecTepiH
OakpUTaybIMEH FaHa €MeC, COHJai-aK KeH ayKbIMAbl (hapMaleBTHKAIBIK
mpenaparrap MEH OJIapAblH aJlaM aF3achIHIarbl META0OJIU3MIH 3EpTTey
OolibIHIIA 3epTTeyjlepMeH OainaHbICThl. KOFapbl CIOPTTHIK HOTHXKEIEepre Ko
KETKi3yre BIHTAJAHABIPATBIH JKaHA KypalgapAblH Taiga OOJyblHA >KOHE
colikecteHipinyiHe OainanbicTel WADA  ThIBIM calblHFaH Ipenaparrap
TI3IMIH yHeMI1 ToaTbipaabl. CoHai-ak, Oenrum Oip 3aTTapibl aHbIKTAy YILUIiH
YHEMI JKaHa OICTEMENIK TocUIaep O3IpJeHIN KaTblp, OHTAWIAHIBIPY
npoleaypaiapbl  OJApAbIH  KYHBIH  OJKEJENAETy KOHE  a3zallty  YIIiH
oHTaanaslpblrad. Mpicanbl, PI'YII «JlonuHrke Kapcel OpTaJbIFbIHBIH»
MaMaHJapbl CHOPTIIBUIAPABIH JIOMUHITIK OaKbUIaybIHIAA SPUTPOIOITHHII
KaObUIIAaybl aHBIKTAY OJICIH oOWjam TaOyra MAaTEHT albl.DK30TeHIl ajam
OPUTPONIOITUHIH ~aHBIKTAYJIbIH Heri3ri xoybl - WDD omicimen 3opmeri
SPUTPOIIOATUHHIH Tikelel aHanmm3i (isoelectrofixation -

OPOTEHHIEP MEH  OJapAblH  (PaKIMsUIAPBIHBIH  3JEKTPOPOPETUKAIBIK
JTUCTUIUTALASICH) KOC OJIOTAIUsl KOHE XHMITFOMUHECICHIIMSHBI TallaybIMCH
oipre.byit oxic y3ak (3 KyH) *xoHe YaKbITThl KaKeT eTel. [[aTeHTTiH aBTopJapsl
Tarbl Olp IIEMIM/l YCBIHABL: >KOFapbl camalibl CYHBIK XpOMaTOrpaQusHbI
naiaaHbpIl TaHIAyJIbl )KaHaMa OMOXHWMHUSITBIK TaHOaIap/ bl )kKaHaMa aHBIKTay,
KOFaphl PYKCAT CTUITEH TaHAEM MacC-CIEKTPOMETPUICHIMEH Yittecemi. by
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TallayablH KYHBIH TOMEHJIETYTe >XOHE OHBIH YaKbITBIH €I9yip KbICKApTyFa
MYMKIHTIK 6epi [1].

BapibIk TOMUHTTIK KOpJIap/bl IapTThl TYPJIE€ €Ki TONKa O6eyre 001aabl: 0apibIK
CHOPTTHIK MaHcan OoiblHA Maiiananyra THIUBIM CaJIbIHFAH JKOHE JKapbICTapa
FaHa THIMBIM CaJIBIHFaH Mpenaparrap.MeTaboauTTepIiH 137IepiH Kacblpy HEMece
OJIap/IblH IIOFBIPJIAHYBIH €H TOMEH AaHBIKTANAThIH JICHTECHIEH TOMEH TYCIpy
YILIiH opTypiil MEUIUHABIK MaHUITYJISIUSIIapIbI OpbIHJaFaH/a
Oy3ymbuibikTap Oap.EH TanbiMan remonuanu3. COHbIMEH KaTap, ©3 KaHbIHBIH
KaH KYIObl - JEHEHIH MYMKIHJIKTEPIH bIHTAIAHJBIPYABbIH TUIMJI Kypajibl -
XaJbIKapabIK epekeNIEPMEH i€ ThIMbIM cabiHFaH. COHIBIKTaH Ka3ipri 3aMaHFbI
JIOTIMHTKE KApChl 3epTXaHalap CHOPTIIBIHBIH OHOJIOTHSUIBIK CYHBIKTHIKTAPBIH
FaHa €MeC, COHBIMEH KaTap TEeHETHKAJbIK >KOHE OMOXMUMHSUIBIK KOPCETKIIITep
YUIIH «KaH TOJKYKaTTapb» JepeKTep 0a3achlH KacauIbl.

ThIiibIM caNlbIHFAH MpenapaTrTapJblH YHEMI OCII KeJe JKaTKaH Ti3IMl €H
03bIK FBUIBIMU Ka0AbIKTap bl Naiaananyael Tanan ereai. ConbiMeH Oipre, Oip
YVATIHI Tajagay KyHBI JKETKUIIKTI JKOFapbl, OYJI JKaOJBIKTHIH THIMJIUIITIHE
KOCBIMIIIA TaJlanTap KOosi/ibl. AJTaMHBIH OUOJIOTUSIIBIK CYWBIKTBIKTapbIH 3€pTTEY
OYTiHT1 TaHJAFbl €H KYpJeil TajlgaMaiblK MIHICTTEPAIH O1pi OOJIBIT TaObLIA b,

KubIHBIK a1aMHBIH OUOTOTHUSIIBIK CYHBIKTBIKTAPHI OTE THIFBI3 «XUMUSUIBIKY 1Ty
TYIBIPATBIH ~ KYpJAENl KONMKOMIIOHEHTTI XHUMMSUIBIK MaTpuiaizap  OOJIBII
TaObUIaAbl, OFAH KapChl THIMBIM CaJIbIHFAH 3aTTap/blH HEMece OJap/bIH
METa0OJIUTTEPIHIH ©Te a3 KOHILEHTpauusachl O00aybl Kepek. COHIBIKTaH,
JOMUHITIK TMpenapaTrapibl KoHE OJapAblH METa0OJUTTEPiH KEWEeHAl YJIri
MaTpUIAChIH/Ia aHBIKTAY TEK COHFbI XpoMarorpadusi SIICTEpiH »OHE Mmacc-
CHEKTPOMETPUSIHBI KOJIJIaHy apKbUIbl MYMKIH Oojaabl. ['a3 Hemece CyMbIK
XpoMartorpa@IrieH yu eceJeHIeH TOpPT AOHIelIeK MacCc-CIIEeKTPOMETpIIepre Kapchbl
JOTIMHTKE  Kapchl  OakpuUiayga KeH TapairaH. byinl  KypbUIFbLIapIbIH
apTHIKUIBUIBIFBl - JKOFapbl CE3IMTAJJIbIK, CEJIEKTHBTI >KOHE >KOFaphl Tajjuay
KBUTTAMIBIFBI. Macc-CIIEKTPOMETP/IIH JKOFaphl KbUIIaM/IBIFEIMEH OalIaHbICTHI,
yarigeri Oip xpomarorpadusuiblK aijgay YIIH OipHEIe OHAaFaH THIHBIM
CalbIHFAaH 3aTTap AaHBIKTAIYbl MYMKIH. YII  KBaJpOMOJalbIK  Macc-
CHEKTPOMETPJIEP/IIH HETI3T1 apPTHIKIIBUIIBIFEI - OENTUIl 3aTTapJblH aHBIKTAITY
KaOUIeTi. MOJIEKYJISIPJIBIK Maccachl J>KOHE VIITIK KBaIpOIOJAJBIK Macc-
CHEKTPOMETPIHIH COKTBIFBICKAH AaCYIIAChIHAAFbI bIIBIPAUTHIH OHIMAEP1 Oenrii
3aTTap. bipak COHFBI JKbUIAapbl aHTH-IONUHITIK JabopaTopusiiap Oenricis
KOCBUIBICTAP/IbIH METAa0OJMTTEPIHIH ChIHAMa YITUICPIHJIEC alllbUTYbIMEH KUl
Ke3aecel.
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ATam ailiTKaHga, CTEPOMJI NEM aTaJaThlH KYPBUIFBIHBI KOJIJIAHY ajibIH-ajia
O6omkaMpl MpoOaemMara aifHaIybl MYMKIH. Bysl MoceneHi mmienry yImiH jKOFapsl
PYKCAT €TIIreH MacC-CIIEKTPOMETPHSIHBI KOJAaHY KaKeT.

byn xarmaiina sxoraper pykcat (50 000 »oHE ojaH JKOFapbl) apKachIHIa HAKTHI
3aTTap MEH «XHMHMSUIBIK» IyJbl HAKThI MaccajdapMeH Oeiyre Ooiambl. by
OJICTIH apTHIKIIBIIBIFBI MBIHA/IA, aKIAPATTHIK (haii Tek OepiyireH Oenriil 3aTTap
TypaJjbl FaHa eMec, COHJIali-aK Tajijay Ke3iHJIe TIpKeITeH OapIIblK 3aTTap Typaibl
aKIapaTTh CaKTalbl.

backa 3aTTapabiH 0ap-)KOFbIH TEKCEpPy KaxkeT 0oJica, KOChIMINIA Tajjay »Kacai
anmaimchI3, Oipak O6actankbl (hailyiibl KaiiTa OHJICHI3.

CoHbIMEH Oipre, »KOFapbl pyKcaT €TUITEH TaHJEM Macc-CIIeKTPOMETpi
TaHbIMaJ JOMHWHTTIK KOCBUIBICTAP/ABIH JKOFapbl CE3IMTAIABIKTBHI  KbLIIaM
CKPUHUHIIHE apHAJIFaH CEJEKTHUBTI OICTEp PETIHAE KYMbIC IcTel amaisl [3].
CoHFBI KBUIJAAPbl KACaJbIHFAaH MAacC-CIIEKTPOMETPUSUIBIK —aHAIU3aTOP/IbIH
opbutanblk Ty3arbl Orbitrap HMOHAAPBIHBIH HET131HEH >KaHa TYpl - OCHIHAAM
TalAayJAblH THIMAUIMT MEH JYPBICTBIFBIH aWTapibIKTall apTThipabl. by
KYPBUIFBLIAP KOFapbl KBIPATHIMIBUIBIKKA W€ JKOHE COJl YaKbITTa oJjap
aHBIKTATATBIH  3aTTapAblH  KOHIIGHTPAIIMSACHIHBIH ~ TOMEH  JCHIeliMeH
OaillaHpICTRI TpoOJIeManapabl OHail JkeHe ayanbl. J[om ochiHAaill JONMUHTKE
Kapchl 3epTXaHalap apKbuibl Kyprizuieqai. CoHbIMEH KaTap, PYKCATThIH
KOFapbUlaybl O€JIOK TaOWFATBhIHBIH 3aTTapbhlH Tajjay VIIIH OJETTeriien
KOJJAHBIJIATBIH VIIY VaKBITBIHBIH THIIIH Macc-aHaIn3aTopiapra KaThICThI
OOJIFAaHJBIKTaH CE3IMTANJIBIKTBIH ToOMeHAeYyiHe okenmeiinal. CoHFbl  Ke3aepi
JOMIMHTKE KapChl 3epTXaHajapiblH ajblHIAa TYpFaH Tarbl OIp mocesne - Oyl
MEeNTUATIK JONMUHT JeMN atanajabl. MoceleHiH MoHI - OV MEeNTUATEP/IH aaam
ar3achblHa €HT1311y1, OJlap KJIACCUKAJIBIK CO3JI€ IOMUHT )KacaMmaiabl. Anaiiia, Oy
MENTUATEP OMOXUMUSIIBIK MPOIECTEP/Il ©3TePTEIl, MBICAIIBI, aJlaM aF3aChIH/IAFbI
TYpJli TOPMOHAAPJBIH MOJIIEpl apTajabl, KOFaphl JKYKTEMEHI TachIMaiay
YKEHLITIpEK O0J1aIbl.

CoHbIMEH KaTap, TOPMOHIAPJBIH KYpPaMbIH OaKbulay TMaigachl3, OWTKEHI
TOPMOHAAP/IBIH JACHTEHl JKeKe OOJIBI TaObUIaIbl KOHE KEH ayKbIMJa e3Tepyi
MYMKIiH.

MyHpaaii mnenTtuarepAl  aHbIKTay MpoOJeMachl «OpOUTANBIK — TY3aK»
TYPIHIET1 »amnmnail aHamu3aTtopbl Oap >KOFapbl PYKCAT €TUITeH KYPbUIFBIHBI
naijanaHa OTBIPBINT TAOBICTHI MIENIUTYyl MYMKIH. J[OMMHITIH Ka3ipri 3aMaHfbl
TYpJepiHiH Oipi -
xacanapl Typae caneiaFaH PHK-wbl konmany, on 20-man 300-ke naeiinri
HYKJIEOTUATEP Oap MoJieKynanapasl KamTuasl. SIRNA - eH kpicka Ti30exTi PHK.
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Omap RNA wunTepdepennusaceiHa xayanTbl, Oyin Matpuna PHK-#bIH
KaTBIMCHI3 HalllapjiayblHa OKEJIE Il dKOHE OChIAMIIa TeHAIK JEHIeiIeT] aF3aHbIH
MeTa0OoIMKaNIbIK TpolecTepiHe ocep eredl. sSiRNA 3aT amMacy mporecTtepin
MaKCaTThl TYPJIE ©3repTy YIIIiH TaOBICThI CHHTE3/IeNTyl MYMKIH.

Mpeicanra, OYJIIIBIKET TIHIHIH ©CyiHEe KeJepri KeITIPEeTIH MUOCTaTUH MPOTEHHIH
OHJIIpyre JKayalTbl Te€HHIH ocepl. MUOCTaTHHHIH ocepiH OyraTTay OYJIIIBIKET
MacCCacChIHBIH aWTapIbIKTail ©cCylHe oKesell, OyJl Mailibl KaOaTThIH TOJIBIK
oonmaybl  gepiik. CospuiManibl  emec cuPHK-HiH Momudukanusiianran
MOJICKYJIaJapbl >KOFaphl aXKbIPATBIMIIBUIBIKTEI MacC-CIEKTPOMETPHUS apPKbLIBI
epekuiesnienyl MyMKiH. KebOiHece copTiIbuIap JONUHT PETIHAE aHA0OJMKAIBIK
cTepouaTep TOObIHA, TECTOCTEPOHHBIH CHHTETHUKAIBIK aHAJIOTTapbIHA YKATAThIH
nopiiepai naiiianaHaspl.

TecTocTepoH amaM ar3achlHIa TaOWFU TYPAC IIBIFAPBUIAILI, KOHE OHBIH
aHAJIOTTapblH  MMaijajJaHy  OHBIH  IIOFBIPIAHYBIHBIH  ©OCYIHE  OKemyi
MYMKIH.CUHTETUKAIBIK TECTOCTEPOHHBIH KOJIIAHBUIYBIH aHBIKTayFa €H KoTl
TaparaH Ke3Kapac OypblH TecTtocTepoHHBIH snurectocteponra (T / E)
KAaThIHACBHIH aHbIKTaFraH 0oateiH. T / E MoHIEp1 TOMUHT PETIH/E TECTOCTEPOHIBI
naii1aiany 1bIH ceHiM/Il KOPCETKIIIT OOJIBIII TaObLIa/Ibl, OUTKEHI
AMUTECTOCTEPOHHBIH CUHTE31 TECTOCTEPOHHAH Toyenci3 xoHe 4 T / E KarbiHachkl
aHBIKTaIFaH. bipak TECTOCTEPOHHBIH JKOFapbUIay JCHrell METaOOIU3MHIH KEKE
KBULIAMIBIFBl KaHJal >karmgadinapaa Oomybl kepek? bynman Oacka, T / E
KATBhIHACHI KAJIBITITBI OOJIBINT KAJIBINTHI, OVJI JKapbICTapFa HEMECE TPECHUHTTEPIe
JEHiH CHHTCTHKAJIBIK TECTOCTEPOH aHAJOTTapblH KaOBUIIAyIbl TOKTATyFa
MYMKiHAIK Oepeni. Ocbl KUBIHIBIKTApAbl )KEHY YILIH ra3 (ha3achlHIaFbl TYPAKThI
m3oronTapabiy (IRMS) Macc-criektpomeTpust oicl KoiaaHbLIaabl. byn aaicTi
naiflalany MYMKIHIIT1 aJaMHbIH TaOUFU TECTOCTEPOHBIHAAFbl KOMIPTEKTIH
M30TONTBHIK Kypambl OHBIH CHHTETHKAJBIK aHAJOTTAPBIHBIH  H30TOMTHIK
KYpaMbIHaH €peKIeNieHyine OaianpICThl. MeIUIIMHAIIBIK MpenapaTTap TaduraT
ITUKI3aThl OOMBIHIIA a0uoTeH aiIeH (iITiHapa HeMece TOJIBIKTai) CHHTE3CNe ],
onl Oacramkpia Tipl TaOWFATTaH ©3Trelie KOMIpTeri M30TONThl KYpaMblHA HeE.
Cunretrukanslk TopmoH ananortapbl ymriH 13C / 12C (613C) u30TONBIHBIH
KaThIHACHI -27,4 -36,4 </ ¢> apanbIfbIiHAA. AJlaM TOPMOHJIAPHI YIIIiH, THETa MCH
XaJbIKKa OalIaHBICTBI, COJI MoH -16 -26 ° apaibIFbIHAAFBl JTHAA30H/A JKOHE
emkaman -27 </ S$> -maH TOMEH MoHuepre »ere anMaibl. CHHTETHKAJIbIK
TOPMOHJIApALl  Maiiaiany (aKTICIH J9JeNifey VIIIH, COJI  OpraHu3MJIe
METa0OJUTTEP 3epTTENE/Il, OHbIH KaJbINTACYbIH/IA CHIPTKbI TapaITaH €HI1311reH
TOPMOHJIap aHBIK KOpIiHEe/i.




ONTUSTIK-QAZAQSTAN SOUTH KAZAKHSTAN

MEDISINA MEDICAL
AKADEMIASY ACADEMY
«OHTYyCcTiK KasakcTaH MeguuuHa akaneMusicel» AK AO «lOxHo-KasaxcTaHCKas MeAVMUMHCKAS akaneMus»
dapmareBTHKAaJIBIK )KOHE TOKCHKOJIOTHSIIBIK XUMHUs Kadeapack 044 -55/ 03-ctp.52
broananuTHKaNbIK XUMHUS KOHE TOKCUKOJIOTUS us 3

IRM macc-cnekrpometpiiepi Thermo Fisher Scientific, Counai xoca anranza,
JIOTIMHTKE Kapchl 3epTXaHajap/a KOJMAHBUIATHIH, JKOFaphl CE3IMTaJIBIKKA HE
kKoHE Ta3 XpomarorpadbIMEH >KOHE HMHTEPHETTErl YJriHI JalblHIay >KOHE
WHKEKUUSIIay KYPbUIFbUIAPBIMEH Oipre >KYMBIC ICTEil, OChUIalllia TOMEH
eJIIIICY KATEeJITiH JKOHE YKOFaphl IOJIIKTI Talgayasl KamTamachkls etefi. CropT
agan Oomambl JkoHE Oomybl Kepek. Kepepmenre jkoHe jkaHKylepre JIeHEHI
BIHTAJIAHJIBIPY callachbIHAa (papMalleBTUKAJBIK JKETICTIKTEp JKapbhICTapblHA €Mec,
TaOUFATIIEH OEpIITeH >KOHE JKEHICKE YMTBUIYy MEH KYII-XKITep >KYMCAWThIH
CIIOPTIIBLIAPABIH KepeMeT (UBUKAIBIK KACHUETTEpIH KOpCeTy/l Kajaraiay
MaHb3AbL. JlOomUHITI KoJijaHy (hakTici Ke3-KEJIreH CIOPTIILIHBIH MaHCaObIlHA
YKOHE OJIaH 9pl eMipiHe ocep eTelll. 3epTTEYlH 3aMaHayHu JICHreil Ke3-KelreH
JONMHITIK Mpenaparrapisl KOJJaHyAbl aHbIKTayFa MYMKIHIIK —Oepel.
CrnopTibuiapJplH ChIHAK YJATUIEpIH cakTay Mep3iMi oJapibl ycTam Kaly
MYMKIHJIITIH a3aiTaibl.

Yiruiepa tasajgay jKoHE NalbIHIay

benrinenren epexenepre coWkec, CHOPTIIBLUIAP JOMUHITI Oakbuiay Ke31HJE
THIMBIM CAJIBIHFAH 3aTTap/ibl TAIIAY YIIIH 39pJeH oTyre Oeilim. CoHbIMEH KaTap,
Oeunrini Oip *xarnainap/ia apHaibl penaparTapbl aHbIKTay YIIIH KaH, ria3sma /
capbICy KOHE Al YATUIepl aJlblHybl MYMKIH. YJTIepal AailblHAAy JOTMHUHITI
OakplIayblH ©T€ MaHBI3bI JJEMEHTI OOJBIN TalbUIA/bI, OUTKEHI OJ
HOTIDKETIEP/IIH MaKCHUMAaJIbl BIKTUMAJABIFBIHA KOJ KETKI3YyTre >KOHE Taljayra
KaKETTl Ce3IMTaJJIbIFbIHA KOJ JKETKi3yre MyMKiHIik Oepeni.Kasipri yakeiTTa
yariiepal Ty3JapliaH JkoHe 0acka Kocrnanap/iaH Ta3ajayFa apHajFaH opTypil
oicTep 931pJIeH/Il, aTall alTKaH 1a, MaKCATThl TaJIaHbIH OKIIIayJaHYbI

CyiibIK SKCTpaKIIs

KeOinece CyWBIK OKCTpakiusi YATUIEpIH  JalbIHIAyABIH €H  Y3aK
KOJJAHBUIATBIH ~ 9ici. Amam  ar3achlHAarbl  OcH3eapuHIl  (aMdeTaMuH
CyNb(aThIHBIH PAIIEMUSUTBIK KOCTIACHI) KOHE OHBIH META0OJUTTEPIH aHBIKTAyFa
apHAJIFaH aJFaIIKbI YKYMBICTApIbIH O1piH/IC IBIFAPBLTY KbUIIaM/IBIFBIH AaHBIKTAY
YUIIH CYMBIK 3KCTpakuus KOJJaHbuIaJbl. ATan alWTkaHnaa, Hecen yiruiepi 2H
TUAPOTU3ACH/I1. HATPUM TUIPOKCHU/II )KOHE MYHAM 2(pUpiHEH aJIbIHFaH.

Keneci omXbUIIBIKTap/ia CYMBIK OKCTpPAKIMs KOMETiMEH OHOJOTHUSUIBIK
CYMBIKTBIKTApJaFbl 3aTTapAbl Ta3aJayAblH KOINTETeH OJICTEpl CHITaTTaJIFaH.
Bapinbik ocel omicTep Oip mpuHIUMIIKE Herizaenai: pH e3repyl KaXeTTi MoHTe
KOHE  KBIIIKBULABIK, OelTapam HeMece CUITUII KOMIIOHEHTTEpJl  aiy.
AHaMUTUKTEPAIH Pl MOHIH OTy YATUIEpIl Kem MeJep/e aldy >KoHe / HeMece
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OJIapJIbIH SPTYPIIL epiTKimTepiMeH opTypii pH-napaa onapasl KOMIIOHEHTTEPIH
KaiiTa aimy MyMKiHAIriH Oepeni. TammayablH erkel-Terxeiln, ailpbIKiia >koHe
ce3iMTall OJICTEepPIH ’KacayFa JIETeH TAallIBIHBIC Taljay Kyprizyre Keaepri
KENTIPETIH KOCHIHAbUIAHATBIH KOCHAIAPABbIH CaHbIH a3aiTyra OarbITTajFaH
CYMBIK OKCTPAKIUS PICIMACPIH KETULAIPY MEH JaMBITYMEH KaTap >KYpAl.
JlonuHrke Kapchl OakbLIaybl ChIHAY YIIIH CKPUHHUHT KOHE pacTay oAICTEpiH
o3ipyieylni  O3IpJieHreH  Karujaajap ol JI€  KOJIJIaHbLIaAbl,  MBICAJIBI,
amperamunaep, HdPeApUHIEpP OKOHE  OJApJAbIH  TYBIHIBUIAPHl  CHUSKTHI
CTUMYJIATOPJIAP CUITUIIK XKaFaanaa 3Qpupiaepaid 39p YATUIEpIHEH MIbIFapbUIaibl,
OpraHUuKaJbIK (pazajaH albIHFaH 3aTTap MoFbIpianfaH xoHe GC-MS xone /
Hemece GC-APD-ni oman opi Ttanmnmayra xatajabl. COHBIMEH Katap, CYWBIK
DKCTpAaKIUs op Typil IKaFrdainapna (SFHH, MUHEpaIAbl TY3AapiIbIH,
OpraHUKAJIBIK EPITKIIITEPAIH >XoHEe opTypii pH MoHaepiHiH OoJybIMEH) p-
peuenTopaapiblH kKoHE aHAOOJUKANIBIK CTEPOUATEPAIH KbI3METIH TOKTATaThIH
KOPTUKOCTEPOUATEPIl, TUYPETUKTEP 1, 3aTTap bl TAIAY YIIH KOJTAHBLIA L.
1952 >KbUTbI KONJIaHBUTFAH AKCTPY3US JIEN aTalaThlH ©T€ KaTThl KYpas O0JIIbI.
byn omic TampmaHaThIH YATUIEPAIH Ta3albIFbIH apTTHIPY YIIIH KOJJIAHBLIAbI.
ATtanm aWTKaHAa, KapamaiblM OKaFjainap/a OpraHUKalblK — epITKIIITETi
aHAIUTTEP/l aly, OJaH KEWIH OpPraHUKAIBIKJIAH KbIIIKbUIIAHIBIPBUIFAH CY
dazaceina (0.06N, HC1) KbI3bIFYIIBUIBIK 3aTTApbIH O€py apKbLIbl, pacTalThIH
ChIHAKTapFa >KapaMJbUIBIFBIH JIQJICIEI, MbIcaibl, P2-KiIeHOyTepos aroHucTi
YLIIH ©6T€ TUIM/I1 SPTYPJil OUONOTUSIIBIK KOCTIATIAP/bIH CAHbIH a3alTy.
KarThl dhazayiblk SKCTpaKIius

bipHemie 3aTtTap yuIiH OWOJNIOTHSUIBIK YIATUIEpAE, aTan aWTKaHAa, KaTThl
dazanbik skcTpakiuana (KDPD) kaMmThUlFaH aHAIUTTEPl Ta3apTyJblH >KOHE
HIOFBIPJAHABIPYIbIH,  OajlaMa oficl mnaijganansiagbl. Typal  aacopOeHTTi
Marepuanaapapl, ocipece mnomuctuposasl, C18 Hemece HMOH aJIMaCTBIPFBIII
manbIpiaapbl KOJJAaHy, JIOMHHITI OakKbulay VIIiH OipHENIe CKPUHHUHT KOHE
ToNenaeMenep/l JoNenaey SiCTepiH )kacayFa MYMKIHIIK Oepi.
1968 xbuTbl bpcTioy cTepowAThl KOHBIOTATTApABI OeiTapan MoJuMepi
maibIpJIapMeH aly MYMKIHJITIH KepceTTi. Marepuan MeH TEeXHUKaHBIH OJaH
opi1 KETUIIPLTYl JONMHTTI OaKblIayFa, MbICAJIbl, aHA0OJIHUSITBIK CTEPOUATEP MECH
JTUYPETUKTEPl KOJJAaHyFa BIHFAWUIIBI OMICTI jkKacayra MYMKIHIIK Oepmi. KDO-
HBIH 0acThl AapTHIKIIBUIBIFBEI - VATUICPAl alyabl TOJBIK aBTOMATTaHIBIPY
MYMKIH/IT1, COHBIH IIIIHJAE KapTPWKICPIl NalblHAAy, 1PIKTEY, KXYy KOHE
keilinHen  smonus.  CoHbiMeH — katap, K®D  ke3iHge  Tanmaynapsl
JICpUBATU3AIINSIIAY JKY3€Te aChIPbLTYbl MYMKIH.
NmvmyHoadbdunai xpomarorpadus
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buonorusinelk  ynruviepAaeH  TanAaHyAbl  OKLIayJay —Kypadbl — PeTiHJe
nmmyHoabdunami  xpomarorpadus (MAX) skakpiHAa KOJIAHBUIIBL. OIICTIH
MOHI, TaJJaHATBIH MOJIEKyJaJapAblH op Typii OejiKkTepiMeH KOBAJICHTTI
0alIaHBICTBIH ~ KaJbIITaCyblHa KaOIJIETTI MOHO- HEMeCce  IOJUKIIOHBI
aHTUJCHENIEp TacyllblFa, MbICaNbl, cdepanblK arapo3AblK OelleKkTepre
TirireH.MyHaail OesiiekTep/eH JalblHIaIFaH refib Oip »KarblHAH KEYeKTI
cy3rici Oap OaraHFa TOJITHIPBLIAAbI JKOHE OJI apKbUIBI HECEN HeMece Iia3Ma
yiariiepi  eteni.Kaxkerri Tanmamanmap OaraH  apKbUIbl  OTETIH  Ke3JeE,
TachIMaJJlaylibiFa  OalJIaHBICTBIPBUIFAH  AHTUJCHENEP KOBAJICHTTI  €MeC
KEeIIeHAEP/Il KypyFa KoHe OaillaHbICThIpyFa OalJIaHbICThI, a1 aHTUJICHEJIEPMEH
EpITIHAIMEH alajllaMalThlH KaJliFaH MoJIeKyJanap. ONIOUUs [apTTapbIHbIH
e3repyi 3aT-aHTUACHENEp KEIIeHIH MOJIeKyIalapAblH ©3/epiH KoWMan-aK
KOUBIN KiOepyre MyMKIHAIK Oepesl KOHE aHaJIUT KEHIHHEH Tajjgay YIIiH,
Mmbicanbl, ['X-MC TazapTeuiFaH TYpIHAE, CBIPTKBI KOcCHajapaaH 0ocaTbUIaibl.
Kenreren arapo3napik OesiiekTep TachMaiayIibl pETiHAE MaiiagaHblIaibl, o
Oipkatap KOMITaHUSJIAPMEH caTyFa YChIHBIIAAbl. OChl TMENTUATED HeMece
POTEUHEP XUMUSIBIK TYPAEC OCHI OOIIIEKTEepre TITIITeH OOJybl YIIIH OCHI
OemmexkTepaid 0eti 6encenaipineni. Ex sxui KongaHbUIATRIH 9IC - 1967 KbUTbI
AcenniH ycbiHFaH 1maHoreH Opomuai (CNBr) akrtuBtenaipyi. Cintutik
xarnaiina, CNBr arapo3nbik OesmmiekTep/iiH O€TiHIe TUAPOKCHIIb/II TONTapMeH
OpeKeT eTeidl, oJap ©3 KEe3eTiHJEe XUMHUSIBIK aHTUICHEICPMEH peaKIusFa
TYCEeTIH IMaHAIK d>dupiep MeH HMHUAOKapOoHATTapasl Kypaiael. Koionra
OpHAJaCThIPbUIFAaH  aHTUJEHEJIepMEeH  Oipre  arapo3ablk  OeJIexTep
OMOJIOTHSIIBIK YJTIepAe O0ap 3aTTap/iblH HEMECE CBhIHBINTAP/IbIH 3aTTapblH FaHa
TaHUJBl KoHE TaHjaabl. Konalael dSJIIOEHTTEpAl, MbICalbl, CYy MEH
OpraHUKAJBIK  EpITKIIITEPAIH KOCBIHJBICBIH MaiianaHy, aHTHICHEIepre
OallTaHBICTHI 3aTTAp IIBIFAPAIbI, OHBI KOHIICHTPATTANUIBI )KOHE OHBI CTAHIAPTTHI
omictepMeH, atan atkanaa, MC apkpuibl Tangaiael. letenmik KocnanapabiH
MOJIIIepiH a3aiTy CHUTHaJJaH IIybUIFa KAThIHACHIH JKaKCapTyFa IKOHE
o/licTepMEH aHbIKTay LIeriH azaityra anbin keieni [’ X-MC u XKX-MC/MC.

TybIHaBI o1iC

['X-MC ponmHr-6aKpuiay 3epTXaHachIHIA ISJISIEMeNep Il ally KOHE allyablH
Heri3ri Kypanbl Oonblll  TaObuTambl.MyHIalt Kyienep ThIMBIM —CaJIbIHFaH
3aTTapbIH TI30€CiHAE CaHaMallaHFaH KOMNTETeH 3aTTapra JKOFapbl €PeKIIeITiK
nen cesimtanapirbl 0ap MOK sxone BAJIA. Anaiina ['X-MC Tanpay yuuiH
3aTTap rasz Topiszec Typre aifHamysl Kepek. KemTereH Ttanmaynapra, MbICabl,
P2-aronuctrepine, TYpial AUYPETUKTEpPre >KOHE p-pelenTopiiapra apHaJFaH
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O5oKaTopIapra KOWbUIATHIH OYJI TAJIaNThl OPBIHIAY ©6TE KUBIH OOJIFaH IBIKTaH, 3P
TYpJli pEarecHTTEPMEH peaKklus OJIAPABIH HEFYPJIBIM VINNa TYBIHIBUIAPHIH
*)acaipl. Tpanchopmanysiap Heri31HeH THAPOKCHIIB/I TONTapFa JKOHE €KIHIII
aMUHJIK TOINTapFa *aTajbl, OUTKEHI OJIapAbIH TUAPO(HIbII ©3apa OPEeKETTECY
Kabiy1eTi - OyJ1 KYOBUIMAIbUIBIKTBIH TOMEHICY ceOenTepiHiH Oipi. AHAIUTHKTIH
aIFaIKel MOAUUKAIUSJIAPBIHBIH O1p1 CIpKe aHTUIPHUIIMEH alleTUIACy OOJIbl.
Cipke KbIIIKBUIBIHAH OHE CIPKE aHTUIPUIHIH KaJJAbIKTapblHAH Ta3apThUIYI
KepeK OOJIaThIH MOJIEKYJIanap 9/IETTe CYMBIK AKCTpaKIUsIMEH opbiHaanaabl. ['X-
MC Ttanpay yIIiH TYBIHABI KypaJgaplbl alyAblH OYJI 9/IiCi ©Te KypHesl >KoHe
YaKbITThl Ka)KET ETETIHJIKTEH, KoO0lHece TPUMETWICWII KaJAbIKTaphl Oap
Oipuemre TyblHAbBUIAY areHTTepl a3ipieHal (TMC). Mine, ocel areHTTEpaiH
Kenoipi: FeKCaMETUIIUCHIIa3aH (I'MIO), TPUMETUIICHITAIIAMUIA30]T
(TMCHUmu) u  N-metun-N-tpumerwicumunrpudropaneramuyg (MCTOA)
(Donike, 1969).CoHFbICHI, TybIHABUIAPFA apHAIFAH €H JKUI KOJJIAHBLIATHIH 3aT
0oJbI TAOBUIABI, dcipece, aMMOHUN HOIBIMEH koHE A3(TOPUIMEH YiecimMae,
Oyn in situ Tpumerun wuoacuwiad (TMMUC), xorapel  peakIMsUIIBIK
TPUMETWICWINIIBA1 peareHTTIH mnaiiga 6onmysiHa okeneni. TMUC katbicybiMeH
TUAPOKCUTT KOHE aMHUH TOINTaphl ©3TepTUIIN, KETOH KaJJIbIKTaphl 3HOI-TMC
a¢upnepine aitHananpl. TanudaopaneTuiil Tajaaayra apHaIFaH MoJIeKyalapra
eHri3y ymriH OipHemie 0acka KyIITI peareHTTep navganaHsiiasl. TOA Hemece
rentadpTopOyTun (I'®b)-tynbacel, gon  N,N-Ouctpudropaneramus, N-MeTHII-
N-OuctpudTropaiie-ramug (MBT®A) HEMECe N-metun-N-
oucrenradropoytunamua (MBI'®b)caiikec.

Tpudropanernnaey TPUMETHICHIMIYMEH CalbICTBIPFAHAA TYPAaKThl aMHHO-
TONTBIK TYBIHJBUIAP/IbIH Maiiga 0osybiHa okenenl, connbikTad TMC xone TOA
TONTapbl OOWBIHIIA TajlgaMaiapiblH TaHAAYJdbl TYPJIECHIIPLIyl MYMKIH, Oy
3 eapuH CUSKTBl CTUMYJISITOPAAP/bIH CTEPEOU30MEPIIEPIH XPOMATOTPAPHUSIBIK
TypZe 6emyre MyMKIHJIIK Oepei.

4. UnocTpaTuBTI MaTepuadt:
- mpe3enTanus Microsoft Power Point.

5.¥cbIHBLIFaH J1e0ueTTep
Heri3ri:
Ka3ak TiIiHae:

19. ApeictanoBa, T. A. buonorussiblk MaTtepualjlaH MUHEpajjay oiCiMEH
OKIIAyJaHAThIH YJbl JKOHE KYIITI Ocepyii 3aTrap TOOBI: XUMHUS -
dbapmaneBTukanblK Gak. [V Kypc cTyaeHTTepiHe apHajfaH OKy Kypajsl / -
AnmMarsl : 9Bepo, 2012. - 100 6et. C
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ApswictanoBa, T. A. BHONOTHSIBIK MaTepHANIaH AKCTPAKIHS 9MIC1 apKBLIBI
OKITIAyJAHATBIH YJIBI JKOHE KYINTI Ocepii 3aTTap TONTAphl: XUMHUS -
dapmaneBTUKaIBIK (QakynbTeTiHiH [V-Kypc CTyIeHTTepiHe apHaJFaH OKYy
Kypauibl / - AnMartel : 9Bepo, 2012

MyxameTrkaHoB, A. M. XuMHAIBIK KApyAblH >KaJllbl >KOHE MEAUIMHA-
TaKTUKAJIBIK CHUIIATTaMachl : OKYy Kypajbl. - 2-6ac. - Kaparaunasl : KK "Ax
Hyp", 2013.

Opnab6aesa C.K., Cepikbaena A.J/l., Kapakymnora A.Ill., )Kymataesa I'.C. Cot-
XUMUSUIBIK capanTay »XoHE aHAJIUTUKAIBIK JUarHocTuka. OKy-9[icTeMENiK
Kypasbl. — AnMatsl: «9Bepo» 6acmnacsl, 2016. -2800.

TyneeB, M. KiuHuKanblK TOKCUKONOTUSA: OKYy Kypaubl/. - IIIpIMKeHT:
"Hypmana - LTD", 2013. - 592 6er. c.

ykip6ekoBa, A. b. TOKCHUKOJIOTHSUIBIK XUMUSA : OKYJIBIK . - AJMaThl : DBEpO,
2013

OpbIC TLTiHAE:
Bepreituuk T.X. Tokcukosiorundeckass XuMusi: Y4eOHUK SIS CTYJEHTOB (hapM.
By30B u ¢akynbTeToB / T.X. Bepreituuk; pea. E.H. Bepreiiuuk . - 3-e uzn.,
nepepad. u non. - M.: MElnpecc-undopm, 2012. - 432 c.
[Tnerenéna, T. B. Tokcukonorudeckass xumus: ydeoHuk /. - M.: I'DOTAP -
Menma, 2013.-513 ¢
Tokcukonoruyeckas XMMHUs: META0OJU3M M aHAIM3 TOKCHKAaHTOB: y4eOHOE
nocobue + CD/ nox pea. H.U. Kanetunoii. — M., 2008. — 1016 c. [lepener.
Tokcuxomorndeckass xumusi: yueonuk / moa pen. T.B. [lnereneBoit. — 2-oe
m3n. — M., 2008. — 512 c. [lepenner.
TCX-CKpUHHUHT TOKCHUKOJOTMYECKH 3HAYUMBIX COECIMUHEHUN, H30JIMPYEMBIX
AKCTpakiuen u copbimed : ydeOHoe mocobue / I'.B. Pamenckas, I'.M.
Ponnonosa, H.M. Ky3nenosa u A.E. Iletyxos ; pea. A.Il. Ap3amacues . - M.:
I'SOTAP-Menana, 2010. - 240 c.

3JIEKTPOH/bI 0achLIbIMAAP:

AHanuTnyeckas JMArHoCTHKa HapKOMaHUU U TOKCHUKOMAaHMH.
buoananutuyeckas XUMHUS W TOKCHUKOJIOTHUS [DIEKTPOHHBIM pecypc /
IOKI'®A; Men. u papmaneBtraeckuii hakyabTEThl. - DIEKTPOH. TEKCTOBBIC
naH. ( 25,4 M0). - llIeiMkenT: b. u., 2011. - a1 ont. quck (CD-ROM).
Tokcukonornyeckass XumMusa. AHATUTHYECKAS] TOKCUKOJIOTUS [DIIEKTPOHHBIN
pecypc]: yuebnuk / mox pea. P. V. Xabpuesa. - DJIeKTpOH. TEKCTOBBIC JIaH.
(43,7 MB). - M.: U3narennckas rpynmna "I'DOTAP- Meaua", 2010. - 752 c.
a1 ont. auck (CD-ROM)
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15. XumMuyeckue OMacHOCTH W TOKCUKAHTHL. [IpuHIMIBI 0Oe30macHOCTH B
XUMUYECKO JTabopaTtopu [ DIEKTPOHHBIN pecypc] : yaedHoe mocooue / JI. B.
EBceeBa [u ap.]. - DnekTpoH. TekctoBbie naH. (47,2M0). - M.: "Jlutreppa",
2017. - 351. onit. muck (CD-ROM).

16. XuMusiaplK ~ KayiTep MEH YBITTBUIBIKTAp. XUMUSJIBIK —3€pTXaHaIaFbl
KayllCi3[iK  YCTaHBIMIApbl [DJEKTPOHHBIA pecypc]: OKy Kypalbl =
XYMMHUYECKHE OIMAaCHOCTH M TOKCHKAHTHI. [IpuHIuumel 0Oe30macHOCTH B
XUMUYECKOU TabopaTopuu: yueObHoe nocodue / Y. M. JlarxaeB. - DJIEKTPOH.
TEeKCTOBbIE AaH. (67.9M0). - M. : "Jlurteppa", 2016. - 4800. c

KOCBIMIIIA d1e0uerTep:

7. Kyzbmenko, A. H. CrangapTu3anus J€KapCTBEHHOTO PACTUTEIBHOTO ChIPhS U
PACTUTENBHBIX COOPOB METOIAMH HOHO-IKCKIIFO3MOHHOM U Ta30- XKUIKOCTHOU
xpoMmarorpaduu: MmoHorpadus. - Anmatsl : IBepo, 2017. - 120 c.

8. Cpay0aeB, E. H. OHuipicTIK TOKCHKOJOTHS HETi3i. OHIIPICTIK yiap >KOHE
ylaHyJap: OKy-oJlicTeMeNik Kypas /. - Anmartsl : OBepo, 2014. - 156 Gert. c. .

6. bakbL1ay cypaKTapsbl:
1. AHTUONMHATTIK MpernapaTTap/IbliH 3aMaHayu karaaiiu. BAJIA Tizimi.
2. JIonuHITIK 3aTTap/bl AaHBIKTAYABIH AHATUTHKAJIBIK dJ1ICTEp1
3. JIOTMHTTIK 3aTTap bl ChIHAMAaFa JalbIHAAYAbIH aJJIbIH-aa aHATHTUKAIIBIK
oxicrepi
4. Tazanay axmictepi
5. CyHBIKTBIK KCTPaKITUs
6. XpoMaTo-Macc-CeKTPOCKOMH S 9/IICI YIIIIH AepUBaTU3ALMsTIAY SAICTEpl
7.
Kpeaut Ne 2-2,3

1. TakbIpbIObI: XUMUSA-TOKCHKOJOTHSIIBIK TAJIIay1a KOJIIAHbUIATBIH Ka3ipri
3aMaHFbl TAIJIAY 9MIICTEPI.

2.MakcaThbl: CTYJIEHTTEPTE YJIbl 3aTTAPFA KIMHUKA-TOKCUKOJIOTUSIIBIK TaJIay
’KOHE aJIbIHFaH HOTHKEJIEPAl TYPHIC KOPBITHIHIBLIAYAbI YHPETY YIIiH OJap/bIH
OLTIMIH ’KOHE TYCIHIKTEPIH KaJIbIITACTHIPY.

3. lapic Te3ucrepi:

Kocnap:

1. Jopinik npenaparrap TalgayblHIaFbl CKPUHUHITBIK 9/1ICTED;

2. bapOuTyp KbIIIKbUIBI TYBIHABLIAPHIMEH OTKIP yJIAHYABIH Ja00paTOpIIbl
AKCIIPECC-IUarHOCTUKACHI;
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3. XWHOIMH, W30XWHOJIMH TYBIHIBUIAPBIMEH OTKIDP YIaHYIbIH J1A00paTOPIIBI
AKCIIPECC-TUarHOCTHKACHI;

4. KcaHTHH, THPa30JI0H OTKIp yIaHYIbIH Ja00paTopiIbl SKCIIpecc-
JTMarHOCTUKACHI,

Hopinik 3aTTapMEH  YJIaHYJIbIH AKCIIPECcC-AMarHoCTUKAChIHA
KoJgaHeuIaThlH ouictepaiH Oipi Oonbin KKX nemece XKX-ckpuHuHT nen
aTanatblH OJIC caHanajbl. byin ofic KBIIKbUIAAHFAH, CUITIJICHTCH JKOHE
OciiTapan CHIFBIHABUIAPAAFEI YIIBI JOPUTIK 3aTTapAbl ajjblH-ajla aHBIKTAY
YIIIH YCBIHBUIFaH.

VYnanyra ceben OonraH Oenrici3 A9OpUIIK 3aTThl  HACHTU(DUKaLUAIAY
mporect 2 3TanTaH Typanabl: 1) anablH-aia  3epTreyiep — OWl 3TanTa
XUMUSUTBIK KOCBUIBICTapAbIH OCJTil KJIacCKa >KaTaThbIHJBIFbIH aHBIKTAUIbI. 2)
TOJNENACUTIH 3epTTeyep — DKCHEPTTIH OMOOOBEKTTEH Oenrii 3aT Hemece
3aTTap TOOBIH AaHBIKTaFaHbl Typajdbl KOPBITBIHABI JKacayblHa MYMKIiHIIK
oepei.

1  sranteiH KaKETTIr1 anabIMEH TIOPLITIK npenaparrap
HOMEHKJIaTypachIHbIH KeOetiMeH, KOMOWHHMPJICHIeH WHTOKCUKAIUSIAPIbIH
KOOCIOIMEH, COHBIMEH  Karap  JOpUIIK  3aTTapAblH  METa0OJUTTEHY
MYMKIHIITIHEe  OalnmaHbIicThl  TyciHmipiaemi. OCBhIHBIH  OapibIFbl  JOPLTIK
3aTTapblH COT-MEIUIIMHAIBIK SKCIEPTU3AChIH €19yip KublHAaTaabl. OchiFaH
opail JKCIpecc >KoHE ce3IMTajl oicTep HeMece oyiapAbl Oipre KoJaAaHy
HETI31HJe  alJblH-ajla  TEeCTTepAl KYprizy KaxerTumri Tyanael. Ocsl
TajanTapra OapJIbIK aHAIWTHUKANBIK OMICTEp apachbiHAa KaHAaFaTTaHIBIPATHIH
oxictep: ra3apl-cyMbIKTBIK XpomaTtorpadus (I'KX) xone KKX.

XTT - ra TyCeTiH JOpUIIK 3aTTaplblH YJKEH I[IEHOEpIHEH a3 yakbIT
apanbifbiHAa O1p HeMmece OipHemie 3artapasl Oenin anmy ['CX sxone KKX
HETI31HJer1 aljbplH-aja 0elly HeMece CKPUHUHT OfICl KOMETIMEH MYMKIH
o6omaapl koHe XTT cxemachlH MakcaTThl OaFpITTa TaHAAy MYMKIHITI
TyaJibl.

KKX sHerizinge  “CKpUHHMHT”  >KyHecl  OWOJIOTHSIBIK  OOBEKTTED
OKCTPAKTBIHAH YJIbI JOPUTIK 3aTTapiAblH 3€pPTTENyiH KapacThIPabl:

[ oram — xanmel epiTIHAUIEp IKYHECiHAE Kyprizuiemi, Oyia adtam
KOPBITBIHBICHI HOTIDKEN 00Jica, dIr0aTTapiAbl JKeKe JKyhesepne 3epTTeimi.

II 3Tanm — JKaJNbl  epiTiHALIep KyHecinge kyprizuiedl. JKeke
epITIHALIEep KYyMeciH TaHgay Heri3i Oip XpoMarorpadusuiblK 30Hara KipeTiH
3epTTEJETIH 3aTTapblH >KOFaprbl 3((PexTuBTI O6J1IHYl OOJBINT TaOBLIAIbI.
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XpomaTorpamMma apKbUIBl 3aTThl ally 3€pPTTEICTIH KOCHUIBICTapP.IbIH
Oenrii  XUMHSUIBIK ~ TOOBIHA  JKATaTBIHBIH ~ AHBIKTAWTBIH ~ KOMILICKCTI
peareHTTepAl KojaaHy HeriziHue xypriziaedi (I sram).

3epTTeyiIH Tepic HOTIKECI JOpUIIK 3aTTapiblH  YJIbl  J103aCHIHBIH
KOKTBIFBIH  gonengeiini. On  Horwke  anmranga JKKX — CKpuHUHT
KOPBITBIHJIBIIAPBIH JAAJICNIICUTIH MaKCaTThl OaFbITTAIFaH Tajjay >Kypriziiemi
(I JTan), oJIap: MHUKPOXUMHUSUIBIK —peaknusiap (0osiy, KOCBHLTY,
MUKPOKpPHUCTAIOCKONUSIBIK); ['CX omici; YK-cmektp aliMarbIHAAFbl
(doToMeTpust; papMaKoJOTUIIBIK ChIHAKTAP.

AnapiH-aia XpoMarorpadusuiblK Tajjayliap 2 amnTara JeWiH cakTajraH,
AFHA 1py TIPOLIECIHE YIIblpaMaraH MaTepHAJIbl 3€pTTEreHAe THIMJI
(@bdexTuBTi). 2 anTagaH y3aK CaKTaraHJa 3HAOTEH[I KOCBUIbICTap Taiina
oomaasl  na, JKKX  HoTwxkenepiHe enoylp oCepiH THII3IN  MyHJAal
Marepuangapra OepuireH oAiCTI KOJAaHy MYMKIHAITIH a3alTajbl.

Buonorusinplk MatepuanjaH oOKIayiay TMpOLECCiHAe OapiblK JOpUIIK
3arTap 2 Tomka OeiiHenl: 1) KBIMKBUIABL JKOHE oJICI3 HEri3al 3arrap; 2)
HEri3/1l CUMaTTarbl 3aTTap.

BapOuTtyp KbIIIKbLUIBIHBIH TYBIHABLIAPHI. XUMHUSI-TOKCUKOJIOTHSIIBIK
Tannayaa 6apOouTypaTTapibl CaHABIK MOJIIEPIH aHbIKTay YiiH Y@ aiiMakTarsl
muddepeHanapl CueTKpoPToOMETpHs 9/1ici KeH KOTaHbUIA b, O1ic 6apOuTyp
KBIIIIKBUIBI TYBIHJBUIAPBIHBIH pH opTachkiHa OaiilaHBICTBI SPTYPIIl TayTOMEPIIiK
dopmana Oosy kabineriHe HerizaenareH. pH 2-nge GapOutyparTap epiTiHIizE
200-300 HM TONKBIH Y3BIHABIFBIHAA CHEIM(HUKATBIK a0COpPOIHs KacHUETIHE He
eMec, KeToHbl (MoHmanMaraH) ¢hopmana 6osansl. pH 10-1a MOHOMMMIOIBIBI
dopma Ty3uieni, Y@ alMarblHbIH CHEKTPIHAE KYTbULy KaOlleTiHe ue
TEeTEePOLMKIIAl sApoja Koc Oaimanpic maina Oomanel. Kyteuty A=240 HM
oonranna Oaiikananel. pH 13 skoHe omaH Korapel OoJFaHAa CaKWHAIa €Ki KOC
Oaitanbic Ty3uteni. AGcopOius MakcuMyMbl A=255-260 HM-7e OaifKataibl.

(@) OH OH
R1 || R1 R1
R2 N'H _> R2 \ N _> RZ \ N
/ )\\O / )\\O ' //{\O
0" N 0" N 0" N H
I I
H H

Humunonbai dpopma
Keronne! popma Wmunonsasr popma
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Kanne! sxone Hecenti Oapoutyparrapra 3eprrey pH 13,0 xone pH 10,0
(A=260 ©M) mnpemapar epITIHAUICPIHIH ONTHUKAIBIK THIFbI3ABIKTAPBIHBIH
albIPMAaITbLUIBIFBIH ecenTeyre HET13/ICJIIHTEH, muddepeHIran bl
cnexktpodromMeTpusi  yChiHbUIAAbl.  CHeKTpohOTOMETPUSAIBIK  AHBIKTAY IbIH
audepeHnnanablKk BapHaHThl 1971 HOTHXKe Oepesll, OUTKEeHI MYH/1a KbIIIKBLIIbI
epITIHIICH XJI0po(OpMMEH dKCTpaKUUsIaHFaH OapOuTypaTTapMmeH Oipre Oerae
3aTTapbIH dcepi OCNTII Topexeae eCKepLIe/I.

bapbutyparTapablH MeJIIepiH €cenTey YIUIH, >KYThUTYyIbIH MEHIIIKTI
KOPCETKIIIIHIH MOHI KOJJIAQHbUIAJbl, OJ TeMeHri QopMyna OoWbIHIIA
€CenTeNHEeIl:

AW
El%lCM =
C-1
VA I[ = oJIIICY KC3iHI[C AJIbIHFaH OIITUKAJIBIK TBIFBI3IBIKTAP
aﬁblpMaHIBIJIBIFBI;

C — OGapOuTypaTTapiblH KOHUEHTpALMICHI, %0;
L — »xyThuTy KaOaThIHBIH KaJIBIHIBIFBI, CM.

KyTpuTynbIH ~ MEHIIIKTI  KOpCEeTKilH aHblkray ymiH 0,05 1
0apOUTYpaTThIH 97 CaJMarblH CUBIMABLIBIFBI 1000 M emmeyimn kosibara
canbiti, 100 ma  Qocdarter Oydpepne (pH 7.,4) epiteni xKoHEe MYKHUAT
apaJilacThIpFaH COH, KOJIEMIH JUCTHJIJICHTEH CyMEH Oenrire JeiiH KeTKI3eIl.

CubpiMapuibiFbl 50 M1 enmeyim konbanmapra 4, 6, 8, 10, 15, 20 mn
0apOuTYypaTThIH COWKEC epITIHIICIH KYHbIN, Kejemin Oopatel Oydepmen (pH
10,0) Genrire »xerkizemi. EpiTiHmiiep CepUACHIHBIH ONTHKAJIBIK THIFBI3/IbIFIH
criektpodoromerpae 260 HM TOJIKBIH Y3BIHJBIFBIHJIA | CM KBapITHl KIOBETaJIa
emmenai. CanpicTeipy epitiHmici pertinge pH 10,0 OGoparter  Oydep
koimnanbutaael. Conad coH pH 130, onrukanbik TRIFRIBALIK ommeneni (pH 13,0
Ooslypl yIIIH 2 KIOBeTara Ja KYWIIprill HaTp KaHBIKKaH EpITIHIICIH
TaMbI3aMbI3).

AJIBIHFaH MOJIIMETTEP/Il, KOFapbia KepceTiareH ¢opmysa OoibIHIIA
OapOuTypaTTapAblH MEHIIIKTI KYThUTY KOPCETKIIIIH €CenTeyre KOJIaHbLIaIbI.
OpTYpAl mpenapaTTaplblH MEHIIIKTI JKYTbULy KOPCETKIIIl 9pTypiil MOHIe
(E¥™,cy) ue sxoHe opOip MpubOp YIIiH TEKCEPY YChIHBLIAIBL:
bap6uran 260
bap6amun 195
ByTto6apOuTan 206
®enobapbutan 210
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OrtamuHan HaTpuit 195

BbapOuryparrapabiH CaHABIK MeJIIIEPiH cnekTpodoromepus daici
apKbLJIbl AHBIKTAY

2 Mmn Hecenti 50 mu-nmik kosibara Kyibin, oObekTi pH 2 OosraHiia
(om0Oeban MHAMKATOP OOMBIHINA) 2 TaMIlbl 2 H TY3 KBIIMIKBUIBI €pITIHAICIMEH
KbIIKbUIIaliapl. CoHaH COH cyibl Oeiinm anmy yunH 4-5 T Cychl3 HaTpuid
cynb(aTblH KOCaJIbl )KoHE Koa0anarsl Kocmansl 10 Mit-aeH 2 peT xjaopohopMMeH
1 MUHYTTall CUIKIN 3KCTpakiuwiaiapl. Xiopohopmasl cipiHaiepai Kocbin 10
M ¢ocdarter Oybepmen (pH 7,4) xyanpl. XmopodopMm KaOaTbiH Oeriil
TyTikke ayslcTbipbil 10 mu 0,1 H Ky#zipriml HaTp epiTIHAICIMEH
peskctpakuusuiaiael. Cyibl ¢azansl S MUHYT HeHTpudyranaiiasl. Kondara 5 mi
uentpudyrartel Kyisin pH 10 Oony yurin 5 ma 6opattel Oydep (pH 10) Kocaas
JKOHE albIHFaH epiTiHAIHI A=260 HM-Je ceKTpopoToMeTpIIeh 1, KioBeTa 1 cwm.
CanpicToipy epitingici petinae pH 10 6oparter 6ydep ansiHansl. CoHaH COH €Ki
KIOBETaFa Jla 2 TaMIIblJaH KYWIIPrilml HATPAbIH KAHBIKKAH EPITIHIICIH
TeiMbI3agsl  (pH 13 Ooiy Kkepek), OaJKBITBUIFAH KaNWUIAPMEH MYKHST
apaacTeIpaibl )koHe A=260 HM-JI¢ ONITHKAJIBIK THIFBI3bIFbIH oJei i ([1).

[IpenapatTbiH MeepiH MbIHA (POpMyJia OOMBIHIIA €CENTEHIi:

J1 - 1000
C=—/
E¥ . - 100

C — 6apoutyparrapasiy 100 M1 HecenTeri MeJIIepi, Mr;

J1 — 3epTTeneTin abcopOLus MOHIHIH albIpMaIIbUIbIFbI
(Hpmi13,0 — Hp 10,0)

E — GapOutyparTapaplH MEHILIKTI )KYThUTY KOPCETKIIII;

V1 — 2J110aTThIH Kbl KOJIeMi,;

V; — aHbIKTayAa KOJIJAAHBUIFAH AF0ATTHIH aJTUKBOTTHIK OOJIIT;
V3 — xJ10po@OpMIBI CIPIHII KOJeMi, MIL.

BuocyibIKTHIKTaFbl aMUHA3UHHIH CAHJBIK MOJIIIEPIH (POTOKOJIOPUMETPUS
apPKbLIbI AHBIKTAY dici

5 wn Hecenti pH 2-3 OosFaHma KbIMBI3ABIK — KBIIIKBIIMCH
KBIIIKBUTIAKIBI, 2 peT (5 MII-7ieH) 3(UPMEH SKCTpaKIUsIaiIbI.

Ddupmi cipinai Tacram, cyisl ¢azansl pH 13 6onranmia 50%-tik NaOH
epiTiHAiciMeH cinTineiai skone 2 pet 10 mi-aeH adupmen cipiaaiieii. Idupmi
cipiHaepal Kocbl, ogaH amuHazuHai 3 pet (10, 10, 5 mm) 0,5 H KykipT
KBIIIKBIJIBIMEH PEIKCTPAKIUsUIaabl. KYyKIpT KBIIKBUIABI PEIKCTPAKTTAPIBI
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kKoceinm kenemiH 0,5 HSOs epitinaiciMen emmieyimn konbama 25 Mi-re
KETKI3e/Il.

1 mn peskcrpaktka 6 M koHneHTpai HpSO4 Kocampl (mmpobupkagarsl
KOCIIa CyBIFaH CO1) apajCTBIpbIN epiTiHAiHl 10 MUHYT KailHam TypraH Cy
MOHIIIAChIHAA KbI3NbIpaabl. CoHaH coH OejMe TeMmIepaTypachlHa JEHiH Cy
acThIH/A ycTall cankpiHAaTaasl 1a @OK-Te KbI3FBUIT TYCKE OOsUIFaH epiTiHIAIHIH
ONTHUKAJIBIK THIFBI3/IBIFBIH OJIIIEH/ 1, KIOBETA 5 MM, aChLI XKapblK QUIbTPI.

Konopumerprienren cbiHamMalarbl aMMHA3MHHIH MOJILIEPIH MYFalliMJIeri
KaIuOpBTHl Tpaduk KemeriMeH ecenteiiai. I'paduk Kypy >koHe | wmr/min
aMUHa3uH1 Oap CTaHAApTThl €pITIHAICI YIIIH KypambiHAa S5-TeH 300 MKr/mu
0oJIaThIH KeJeCl MHTepBANIArbl CyibuITynap AabiHganaasi: 5, 10, 20, 40, 60,
80, 100, 200, 300 mkr/mi. KanuOpoBThI rpaduk Kypy YIUiH KOFapblaa OepiiareH
oaicTeMe OOMBIHIIA KOPCETUINeH CYHUBUITYABIH 9p | MII-HE peakius Kyprizuieal.
1 M 3epTenieTiH epiTIHAIAErT aMUHA3UHHIH TaObUIFaH MeJepiH (rpaduKTeH
aHBIKTAJIaThIH) 25-Ke KoOeuTe /1, COH/Ia 5 MJT HeCenTerl mpenapaThiH MOJIIIEPIHE
coiikec Ooapl.

BuoJ0rusAJIbIK CKHBITBIKTAFBI KeOip a30TThI Herizaepai IKCTPAKINOHAbI
doTomeTpus dxiciMmeH aHBIKTAY

AJKayiouTap KoHE KOITereH KypaMbIHIa a30Thl 0ap CHHTETHUKAJIBIK
KOCBUIBICTAp SPTYPJIl KBIIIKBUIALI OOSFRIIITAPMEH KYpJIei HOHIBI accolraTTap
Ty3eai. Ocbl Ke3lle TY3UITeH KELEHAEp OpPraHUKaIbIK EpITKIIITEPMEH MKAKChl
AKCTPAKLMUIAHBIN, CYMEH apajlacliaTblH Ka0aTThl ©31HE€ TOH TYCKE OOSIbI.
HNouapr accomuar epiTIHAICIHIH ONTUKAIBIK THIFBI3ABIFEl 3€PTTEICTIH 3aTThIH
MeJIIIEpiHE Typa IPOMOPLIMOHAT.

BuoI0rusJIbIK CYMBIKTHIKTAFbI XMHUHHIH CAHJABIK MOJIIIEPiH
aHBIKTay dicTemeci

5 wn Hecenti pH 2-3 OonFaHma KbIMBI3ABIK — KBIIIKBIIMECH
KBIIIKbUIAAKWABL, 2 per (5 MiI-meH) XaoppopMMEH DKCTpaKIUsIIANIbI.
Xnopodopmabl cipiami Tacrtam, cyiabl ¢azanasl pH 9-10 OGomranma 25%-Tik
aMMHaK epITIHAICIMEH CUITUIeHal JkoHE 2 per 5 MI-JIeH XJIopodopMMEH
cipigauteiai.  Xmopo@opMasl  CIpIHAIEPAl KOCBI, OFaH XWHUHTE TOH
peakuysiapapl xKacauibl:
a) 2-3 tamiusl xsopodopm cipinaicine 1 mia 0,1 H KyKIPT KbIIIKBUIBI €PITIHICIH
Kocanbl, OHbl YK kapeifblHAa Kapaiapl. XWHUH Oap OoJjica Keruiaip
daroopectieHIus Oaiikaiabl.
0) 1-2 Tamiibl 3epTTENETIH ePITIH/IHI 3aThIK IIBIHBIFA TAMBI3BII, OJ KETKEH COH
01p Tamibl 1%-TiK Ty3 KBIIIKBUIBIMEH | TaMIITbl aMMOHUM POJIaHUII €PITIHIICIH
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Kocanel. XUHUH Oap OOJFaH JKaFmaila WHE TOpI3Al MUKPOKpHUCTAIIAp Maiaa
0omanpl.

XuHUH TabbuIca, O6apibIK XxjaopodopM cipiHauiepiH aipaiasl. Kyprak
KaJbIKTBI 10 Mut 0,1 H Ty3 KBIIIKBUIBIH/IA €PITIM, KeJIeCl YAT1Ie 3epTTEHIl.

Benrimt TyTikke 1 MJI Ty3 KBIIIKBUIbI €PITIHIICIH KYHBIN, OFaH 9 M
aneratthl Oydep (pH 4,6), 5 mi 0,1%-Tik Tponieonun 00 Cysbl epiTIHAICIH )KOHE
5 mn xjopodopm kocaabl. Kocranbl 5 munyt Oo#bl apanacteipanbl. Cyibl
epITIHAIHI TaFbl 1a 5-6 peT XJI0pOo(POPMHBIH KaHa MOPIHACBIMEH apaaCThIPa bl
(1 Tammbr coHFbl XJ1I0poopM cipiHaici 3-4 TamIllbl METUJI COUPTIHAETT KYKIPT
KBIIIKBUIBIHBIH,  1%-TIK €pITIHAICIMEH TYCIH e3repMmereHiie). Xiaopohopm
CIpIHAUIEpIH KOChIM, KeneMiH 50 mu xetkizeMi3. 10 M xiopodopM cipiHaiciHe
10 M xsopodopM xoHe 2,5 MI METUIT CHUPTIHJET] KYKIPT KbIIIKBUIBIHBIH 1%-
TIK €epITIHAICIH KocaMbl3. KpI3bUI-KYATIH Tycke OosuiraH epiTiHAiHi PIOK-Te
(hOTOKOTOPUMETPIICH/TI, KAPBIK (UIBTP1 Kacbul, KoBeTa 5 MM. CallbICTBIPY
epITIH/IICI — YKaHa aiiiaFaH XJI0podopMm.

KonopumerpieHren cblHaMajgarbl XWHUH MOJIIEPIH MYFaIiMJIeri
KaMOpOBTIK rpaduk kemerimMeH ecenteiai. ['padux kypy ymrin 1 miu-ge 1 Mo
KYKIPT KBIIIKBUIABI XUHUH Oap epiTiHAICIH HaibiHaaiapl. OChl epiTiHaiIeH Oip
karap Oenrim Tytikrepre 0,05; 0,1; 0,2; 0,5; 0,7; 0,8; 0,9 sxone 1 M cTaHIAPTHI
epITIHAL KYSIbI, KeeMiH | M1 JKeTKi3el, opl Kapail OosFad epiTiHAl aly YIIiH
KOFaphIJIa KOPCETUITEHEH )KYMBICTBI KaTFACThIPAIbI.

4. MimrocTpaTuBTI MaTepuaJl:
- npe3enTtauust Microsoft Power Point.
5.¥chIHbLIFaH dae0uerTep
Heri3ri:
Ka3ak TiiHjge:

25. AppicranoBa, T. A. DBHONOTHSIBIK MaTepualiaH MUHEpaiay oiiCIMEH
OKIIAyJAaHATBIH YJIBI JKOHE KYIITI ocepil 3arrap TOOBI: XUMHUSA -
dapmaneBTukanbik Gak. [V Kypc cTyAaeHTTEpiHEe apHaiIFaH OKYy Kypaibl / -
Anmatsr : OBepo, 2012. - 100 6et. C

26. ApreictanoBa, T. A. BHONOTHSIBIK MaTepHaI aH dKCTPAKIUSA dJIiC1 apKbLUIBI
OKITIAyJIAaHATBIH YJIBI JKOHE KYIITI ocepil 3aTTap TONTAphl: XUMHUS -
dapmaneBTUKAIBIK (QakynbTeTiHIH [V-Kypc CTyneHTTepiHe apHaJFaH OKY
Kypassl / - AnMatsl : OBepo, 2012

27. MyxamerkaHoB, A. M. XuUMUSIBIK KapyJblH >KaJIbl >KOHE MEIUIIMHA-
TaKTHKaJBIK CUMATTaMachl : OKy Kypajibl. - 2-0ac. - Kaparanasl : KK "Ax
Hyp", 2013.
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28.

29.

30.

21,

22,

23.

24,

25,

17,

18.

19.

20.

OpmabaeBa C.K., CepixbaeBa A.Jl., Kapakymosa A.Ill., Kymartaesa I'.C. Cort-
XUMUSJIBIK capanTay >KOHE AaHAIMTUKAIBIK IuarHocThka. OKy-ojicTeMeiK
KypaJibl. — AnmaTtsl: «29Bepoy» Oacnacel, 2016. -2800.

Tynees, WM. KiuHukaiblk TOKCUKONOTUS: OKYy Kypanbl/. - IIIbiMKeHT:
"Hypnana - LTD", 2013. - 592 6er. c.

[ykip6ekoBa, A. b. TOKCUKOJIOTUSUIBIK XUMUSA : OKYJIBIK . - AJIMaThl : DBEpo,
2013

opbIC TiTiHAE:
Bepreituuk T.X. Tokcukosiorudeckass XuMusi: y4eOHUK ISl CTYJEHTOB (dapM.
By30B U (hakynpreToB / T.X. Bepreuuk; pea. E.H. Bepreitunk . - 3-e¢ uzn.,
nepepad. u poim. - M.: MElnpecc-undopm, 2012. - 432 c.
[Inerenéna, T. B. Tokcukonornueckas xumus: yueOHuk /. - M.: I'DOTAP -
Menua, 2013.-513 ¢
Tokcukonoruyeckas XUMHs: META0OJU3M M aHaJIN3 TOKCHKAHTOB: ydyeOHOE
nocobue + CD/ nox pen. H.W. Kanetunoii. — M., 2008. — 1016 c. [1epener.
Toxcukonoruyeckas xumusi: yueOHuk / noxa pen. T.B. IlnereneBoit. — 2-oe
u3a. — M., 2008. — 512 c. [lepener.
TCX-CKpUHHUHT TOKCUKOJOTHMYECKHA 3HAYUMBIX COEIUHEHUN, HU30JIHPYEMbIX
IKCTpaKIUe u copOmmel : ydeOHoe mocobue / I'.B. Pamenckas, I'.M.
Ponnonosa, H.M. Ky3nenoBa u A.E. IletyxoB ; pea. A.Il. Ap3amacues . - M.:
I'DOTAP-Menua, 2010. - 240 c.

3JIEKTPOHABI 0achbLIBIMIAP:
AHanuTnyeckas JIMAarHOCTHKA HapKOMaHUU U TOKCUKOMAaHHH.
buoananutuyeckass XuMHUS M TOKCHKOJIOTHS [DJEKTpOHHBIN pecypc /
IOKT'®A; Mex. u papmaueBtruueckuil (GakyabTEThl. - DIEKTPOH. TEKCTOBBIE
nad. ( 25,4 M0). - llleiMkenT: b. u., 2011. - s11. ont. guck (CD-ROM).
Tokcukonornyeckass XuMus. AHATUTUYECKAs] TOKCUKOJIOTHUSL [DIIEKTPOHHBIM
pecypc]: yueOnuk / mox pen. P. V. XaOpueBa. - DneKTpoH. TEKCTOBbIE JaH.
(43,7 MB). - M.: U3parensckas rpynmna "I'D0OTAP- Meaua", 2010. - 752 c.
a1 onT. quck (CD-ROM)
XUMUYECKHE ONacHOCTH M TOKCHUKaHTHL. [lpuHuMmel OGe30macHOCTH B
XUMHUYECKOH JlabopaTtopun [ DNEeKTpOHHBIHN pecypc] : yueOHoe mocooue / JI. B.
EBceeBa [u ap.]. - DnekTpoH. TekcToBbie naH. (47,2M6). - M.: "Jlutteppa",
2017. - an1. onit. muck (CD-ROM).
XUMUSIBIK ~KayiliTep MEH VYBITTBUIBIKTAP. XHUMUSJIBIK 3€pTXaHadarbl
KayllCi3iK  YCTaHbIMAApbl [DJEKTPOHHBIA pecypc]: OKy Kypajlbl =
XVWMHYECKHE OIMAaCHOCTH M TOKCHKAHTHL. [IpuHuumel 0Oe30macHOCTH B
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10.

6.

XUMHUYECKOH Naboparopun: yaeOHoe mocodue / Y. M. JlatxaeB. - DIeKTpoOH.
TeKCToBBIC AaH. (67.9MO0). - M. : "Jlutteppa", 2016. - 48006. ¢

KOCBIMIIIA d1e0nerTep:

Kysbmenko, A. H. CtangapTu3anus JeKapCTBEHHOT'O PACTUTENBHOTO ChIPhS U
PACTUTENBHBIX COOPOB METOIaAMH HOHO-IKCKIIFO3UOHHOM U T'a30- KUIKOCTHOU
xpoMmarorpaduu: MmoHorpadus. - Anmatsl : IBepo, 2017. - 120 c.

Cpay6aeB, E. H. OHaipicTiK TOKCHUKOJOTHS HeEri3l. OHAIPICTIK yJap >KoHE
ylaHyJap: OKy-9JlicTeMeNik Kypai /. - Anmartel : OBepo, 2014. - 156 Ger. c.

BbaxkbLiay cypakrapsl

~ Ankanouarapasl TOOBIMEH TYHOAFa TYCIpy pEaKTUBTEPIHE ... XKaTalbl.
| BepTpan peakTHBBI

| ODpaMan peakTHBBI

| MaHieTMH PeaKTHUBBI

| Mapku peakTHBBI

| ®pene peakTUBBI

~ Maiiep peakTusi - Oy ... .

| kanmuit TeTpanoMepKypoaTh

| pochopbIMOIHOIECH KBIIIKBIIBI

| pochopbiBoIBGpPaM KBIIIKBLIBI

| kanmuit TeTpanoIBUCMYTATHI

| Kanuii HOOUAIHAET1 MO ePITIHIICI

~ Ankanouarapiasl WACHTU(UKAIMUIIAYIA KOJJIAHATBIH TYCTI PEaKTHBTEPTE ...
Katajpl.

| Opaman peakTusi

| BepTpan peakTuBi

| Aparenaopd peakTusi

| 30HHEHIITEH pEeaKkTUB1

Bymapn peaktusi

~ @peje peakTUBbI KOHII. KYKIPT KbIITKBUTBI MEH ... TYPAJIbI.
| MOTMOIEH KBIIIKBUIBIHAH

| BaHA M KBIIKBLTBIHAH

| popmansaerunTen

| a30T KBIIIKBIIBIHAH

| YIIXJTOpCIpKE KBITIKBLIBIHAH

~

ANKaJouaTapasl ... OJICIMEH OOJil ainy KbIMBI3JBIK KBIIIKEUIBIMEH

KBIIIBIKBUIIAHFAH CYIbI KOJIaHyFa HETI3IC/ITEH.
| BacuiibeBa
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| Basos
| Kpamapenko
| Crac-OtToO
| [TormoBa
~ ... oficl mIpireH OWOJOTHUSUIBIK MaTepuajjaH yJbl 3aTTapabl Oeinm aayra
THIM/I.
| Crac-OtToO
| Basos
| KpamapeHnko
| BacunbeBa
| ITorioBa
~ KBILIKBUIABI CYJbl CBHIFBIHABUIAPJAH OPTaHUKAJIBIK EPITKIIITEP apPKbLIbI
AKCTPAKIUSUTAHATBIH yJIbI 3aTTap TOOBIHA ..., KCAHTUH TYBIHIBUIAPHI, MKEKE
aJKaJIOUTap >KaTabl.
| GapOutyparTap
| penoTnazuu
| OeH30AMa3eTTNH
| MOp(pUHHIH CHHTETUKAJIBIK YKCACTaPhI
|mmoHuH

~ Hecenreri GapoutypatTap/ sl aHBIKTAY YIIIH KYPri3UIETIH alAblH-alla ChIHamMa
OCBI 3aTTAPbIH ... PEAKIMSIChIHA HET13/ICTITEH.

| koGanbT areTaThl MCH JIUTHH ruApOKCH

| M30omponuIaMUH MEH KOOAJIbT TY31aphl

| MUpUAMH MEH MBIC TY31aphI

| xmoprmHKHO T

| pomamua 62K

~ MypeKCUApeaKIUsACHIH ... OepMEN/Il.

| rexcenan

| GapOammn

| GapOuTan

| eroOapOuTan

| sTamMuHAT-HATPUH

~ XJIOPUMHKHUOATNEH PEAKIHS ... TOH.

| 6yrobapOuTara

| THOTIEHTaITFa

| rexcenanra

| rekcabapOuTanFa

| HOKCHpOHFa

~.... bapbammiJIBIH HECEM apPKbLIbl OOIIHETIH Meracomnti OOJIBIT TAOBLIAIBI.



http://www.xumuk.ru/encyklopedia/2027.html
http://www.xumuk.ru/encyklopedia/2348.html
http://www.xumuk.ru/encyklopedia/462.html
http://www.xumuk.ru/biospravochnik/600.html
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| 5-9TI1-5-(3-THApOoKCH-3-MeTHIIOY THIT)-0apOUTYP KBIIIKBLIBI

| 5-9THI1-5-B-0KCHAITUIIOAPOUTYP KBITIIKBLITBI

| 5-3TH-5- 1 —THAPOKCHPEHUITOAPOUTYP KBIIIKBLIBI

| 5-(3"-rua-pokcuOyTHIT) -5-3THIIOAPOUTYP KHIIIKBLIBI

| DTri1-5-(0Kkcu-3-MeTH-1-0yTHin)-5-0apOUTYp KbIIIKLIbI

~ BapGavun (aMHUTaAI-HATPHUM, aMOoOapOUTAI-HATPUM, aMUII00apOUTaI-HATpUi) —
Harpuld D-U30aMHIT-D-3TUIO0APOUTYPATHI ... OOJIBITT KEJIE 1.

| o7ci3 atbl 1oM/I1 aK aMOpThI HICC13 TUTPOCKOMUSIIBIK YHTAK

| aK MHE TOp13/1 HiCCI3 KpUCTAIIAp

| aK KpUCTaNIbl YHTAK ©31HE TOH Hici 6ap

|aJIC13 albl JOMI1 aK KPUCTANIbl YHTAK HEMECE aK TYHIPIIIKTEp

| aK HeMece JICi3 capbl KOOIK Topi3/l Macca

~ bapbamuut ... 3aT peTiHae KoJ1aHa Ibl.

| TEIHBIIITAHIBIPFBIII )KOHE KYPHICKAKKa KapChl

| BICTBIKTBI TYCIPETIH

| KaOBIHYFa KapChl

| aypyabl OacaTbiH

| aHTUXOJIMHACTEPA3IBI

~ Bap6uran (B€pOHAI, 5,5-TUATHUIOAPOUTYD KBIIIKBIIBI) ... .

| 97IC13 a1kl 1OM/T1 aK KPUCTAJIIBI YHTAK

| aK amopd KpHCTaN bl UiCCi3 TUTPOCKOMHSIIBIK YHTAK

| aK MHE Top13/1 KpUcTaIaap

| aK KpUCTaJIJIbl YHTAK HEMECEaK QJICI3 alllbl 1OM/I1 aK TYHIpIIIKTEp
| aK Hemece aJICi3 capbl KOOi1K Topi3/1 Macca

~ ... bap6uran/IbIH HECET APKbLIbI OOJIIHETIH MeraGomuri OOJIBIN TAOBLIAIBI.
| 5-9THII-5-B-0KCUAITHIIOAPOUTYD KBIIIKBLUIBI

| 5-9TI1-5-(3-THApPOKCH-3-MeTHIIOY THIT)-0apOUTYP KBIIKBLIBI

| 5-3TH-5- 1 —THAPOKCUBEHUTOAPOUTYP KBIIITKBLIBI

| DTr-5-(0kcu-3-meTmin-1-0yTiin)-5-0apOouTyp KhIIIKBLUIBI

| 5-(3'-ruapokcuOyTHIT) -5-3TUIOAPOUTYP KBIIIKBLUTBI

~ bapOuranra KYKIPT KBIIIKBUIBIH KOCKAHHAH KEWiH IIpernapaTThiy
MHKPOCKOIITICH KaparaH 1a KbIIITKBUIABIK (hOpMachl TY31JIe]l, COFaH OalJaHbICTBI
... TY3LIe/Il.

| Tycci3 Memaip TiK OYPHIIITH TPU3MaJIaphl

| cepoua TypiHae TONTACKaH IJIaCTUHKAIAp
| KbI3BLI-Capbl MHE TOPI13/1 KpUCTAJIIAP

| pOMO MIIIIHIHAET] kpucranmap

| ’KaChIMBIK TYPIHJET1 KpUCTaJIIap



http://www.xumuk.ru/encyklopedia/462.html
http://www.xumuk.ru/encyklopedia/2/2757.html
http://www.xumuk.ru/farmacevt/204.html
http://www.xumuk.ru/encyklopedia/462.html
http://www.xumuk.ru/biospravochnik/600.html
http://www.xumuk.ru/encyklopedia/2202.html
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~ bapburan MBIC TY3Japhl JKOHE MUPUAMHMEH ... MIIIIHAEC KYITIH KpHUCTajaap
TY3€/I.

| TIKOYpBILIITApP, APY3 JKOHE KYJIAI3IIAIAD

| cepoua TypiHae TONTACKaH IJIaCTHHKAIAp

| KbI3BLI-Capbl MHE TOPI3/1 KpUCTAJIIap

| ’KaCBIMBIK TYPIHJIET1 KpUCTAJAap

| poMO TIIITHIHACTI kprctamiap

~ ®eHo0apOuTall ..., XOpessHbl eMJICY YIIIiH KOJIJaHAIbI.

| smiencust

| Mansapus

| CYBIK THIO

| OpoHXUT

CUHYCHUT

~ .. (1)€H06ap6mannbm HECEI apKbUIbl 00JIiHETIH MeTa00aUTI 00BN TAOBLIABL.

| 5-9TII-5- 1T —TUAPOKCUPEHUITOAPOUTYP KBIITKBLIBI

| 5-31r-5-(3-THApPOKCH-3-MEeTUIIOY THIT)-0apOUTYP KBIIKBLIBI
| 5-3THII-5-B-0KCHUATUIIOAPOUTYD KBIIIKBLUIBI

| DTr-5-(okcu-3-meTrin-1-0yTui)--5-0apOoUTyp KbIIIKbLIBI

| 5-(3'-rua-pokcuOyTHII) -5-3THAOAPOUTYP KBIIKBLIBI

~ byTo6ap6uTan ... TabneTkanapbIHbIH KypaMblHa KIpEe/I.

| «benmonm»

| «[utpamon»

| « DUHIIETICUHY

| «bapbaden»

| «bpomuTany

~ ... OyTOGap6uran/IbIH HECEMTICH 0OIHETIH METAa0O0IUTI OOJIBIN TaObLIAbI.
| 5-(3'-run-poxcuOyTHIT) -5-3THIOAPOUTYP KBIIIKBLIBI

| 5-31r-5-(3-THapoKCcH-3-MeTUIIOY THIT)-0apOUTYP KBIIIKBLIBI
| 5-3THI1-5-B-0KCHAITUIOAPOUTYD KBIIIKBLIBI

| DTr-5-(0kcu-3-meTmin-1-0yTii)--5-0apOouTyp KhIIIKBLIBI

| 5-3TH-5- 1 —rTUAPOKCUBEHUTOAPOUTYP KBIIITKBLIBI

~ DTaMHHAJI KYPBUIBICHI MEH dCepi JKaFbIHaH ... YKCac.

| Oapbamuil'€

| penoOapOuTaNTE

| GapOuTanre

| THOTIEHTaNTre

| rekcenasre

~ [onsipibl epITKIIITEPMEH SKCTPAKLIMSIIIAHATHIH YJIbl )KOHE KYIITI 9Cep €TETIH
3arTap TOOBIHA ... KaTabl.



http://www.xumuk.ru/farmacevt/204.html
http://www.xumuk.ru/encyklopedia/2202.html
http://www.xumuk.ru/biospravochnik/600.html
http://www.xumuk.ru/encyklopedia/462.html
http://www.xumuk.ru/biospravochnik/600.html
http://www.xumuk.ru/encyklopedia/462.html
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