ONTUSTIK-QAZAQSTAN SOUTH KAZAKHSTAN
MEDISINA MEDICAL
AKADEMIASY ACADEMY
«OHTycTiK KasakcTaH MmeauuuHa akanemusicel» AK AO «lOxHOo-Ka3axcTaHCKass MEAUUVHCKAA aKafeMusa»
dapMareBTUKAIBIK KOHE TOKCHKOJIOTHSUIBIK XMMUS Kadeapachl 044 -55/ 03-ctp.1
JlexinoHHbBIN KOMILIEKC «bruoananmuTuueckas XUMUS U TOKCUKOJIOTHSD 3 3

JEKIIMOHHBINA KOMILJIEKC

«buoaHauTHUYeECKasE XHUMMHS

JAucuuniimHa

TOKCHKOJIOTHSI»
Koa aucuunianHbI BHT 3304
Haszsanue u mmugp OII 6B10106 «®apmanus»
O0beM yueOHBIX YaCOB/KPeIUTOB 150 yacoB/5 kpeauTOB
Kypc n cemecTp usyueHus 3,5
O0BeM JeKnuun 15

IIbiMKenT, 2024




ONTUSTIK-QAZAQSTAN SOUTH KAZAKHSTAN
MEDISINA MEDICAL
AKADEMIASY ACADEMY

«OHTycTiK KasakcTaH MmeauuuHa akanemusicel» AK

AO «lOxHo-KasaxcTaHCKas MeAUUMHCKAS akaneMus»

q)apMaHeBTI/IKaHbIK KOHC TOKCHKOJIOTHAJIBIK XUMMUS Kad)enpacm

.HeKLII/IOHH]:Jﬁ KoMIieKkc «broananuTuyeckas XUMus U TOKCUKOJIOTHSI»

044 -55/ 03-ctp.2
u3 3

JIeKIIMOHHBIA KOMILUIEKC pa3paboTaH B COOTBETCTBUHU C paboueit
y4eOHOM MporpaMMoi JUCHMIUIMHBI «buoananuThueckas XUMHS U

TOKCUKOJIOTHS» W OOCYXJA€H Ha  3aceJaHuu
dbapMaIreBTUYeCKOM U TOKCUKOJIOTUYECKON XUMUHU

[IpoTokon Ne

- P

3aB.kadeapoi, npodeccop

Kadeaps

Opnabaesa C.K.




ONTUSTIK-QAZAQSTAN SOUTH KAZAKHSTAN
MEDISINA MEDICAL
AKADEMIASY ACADEMY
«OHTycTiK KasakcTaH MmeauuuHa akanemusicel» AK AO «lOxHOo-Ka3axcTaHCKass MEAUUVHCKAA aKafeMusa»
dapMareBTUKAIBIK KOHE TOKCHKOJIOTHSUIBIK XMMUS Kadeapachl 044 -55/ 03-ctp.3
JlexinoHHbBIN KOMILIEKC «bruoananmuTuueckas XUMUS U TOKCUKOJIOTHSD 3 3
Jlexnua Nel

1. Tema: Oco0€HHOCTH XUMHKO-TOKCHKOJIOTHYECKUX UCCICI0BAHMI B HEOTI0KHOM
TOKCHKOJIOTHH.

2. Hean: hopmupoBaHue y 00y4YaIOMIMXCS TEOPETUUCCKUX 3HAHHUM, YMEHUH, HEOOXOIUMBIX
JUIS TIPOBEJICHUS] KIIMHUKO-TOKCHKOJOTHYECKOTO aHallM3a TOKCUYHBIX BEIIECTB B Pa3JIMYHBIX
00BEKTaX M MPABUIBHON OLEHKH MOJIyYE€HHBIX PE3YyJIbTATOB.

3. Te3uchbl JeKIUN

ILaan:

1. BBejcHUE B aHAJTMTUYCCKYIO TOKCHKOJIOTHIO:

a) 3a/1a4¥ AaHAJTUTHYCCKON TOKCHKOJIOTHH;

0) 3HaYCHHC aHATUTHYECKON TOKCHKOJIOTHH.

2. Oco0EeHHOCTH KIIMHUKO-TOKCHKOJIOTHYECKOIO aHAIM3a.
3. Snel v oTpaBiIEHHS.

BBeneHne B aHAIUTUYECKYIO TOKCUKOJIOTHIO

B HacTosmiee BpeMs TOKCHKOJOIMYecKas XUMMs Kak ydeOHas JMCIMILIMHA BKIIIOYAeT JBa
OCHOBHBIX pa3jiena: OMOXUMHUYECKUI U aHATTUTUIECKUN.

buoxumuueckass  TOKCHUKOJIOTHSI ~ M3y4aeT TOKCUKOJMHAMMKY M  TOKCHMKOKMHETHKY
KCEHOOMOTHUKOB M HMX METa0OJUTOB: MEXaHWU3Mbl (DOPMHpPOBAUs TOKCHYECKOTo 3(deKkra B
UCTEME TOKCHKAHT — pEeLeNnTop, CKOPOCTH M MEXaHU3Mbl IOCTYIUICHHs, paclpeleleHus,
ouotpaHchopmMaIum, SITMMUHALIMN ¥ SKCKPEIIMA TOKCUKAHTOB UX METabO0JIUTOB.

AHanuThyeckas TOKCHUKOJOTHS pa3pabaThiBaeT METOAbl aHaluW3a JJs  ONpeJesieHus
TOKCHKAHTOB B pa3HOOOpa3HbIX o0OBekTax. [Ipu »ToM OosblIoe BHHUMaHHE YaAEISIETCS
MOJAroTOBKEe O0OBeKkTa K aHanmuzy (mpobomonroroBke). [IpoOomoaroroBka 3akitoyacTcsl B
BBIJICJIEHUH (M30JIMPOBAHUM) KCEHOOMOTHKA U3 aHAIM3UPYEMOTr0 00BEKTa U €r0 KOHIIEHTPALuU
B npobe. Hampumep, ompeneneHre TOKCHUYHBIX BEIIECTB B OHMOXKHUIKOCTSAX (MOYa, KPOBb,
CIIIOHA, CIIMHOMO3TOBasl JKUAKOCTh), OpraHax M TKaHAX (Me4eHb, MOYKH, KOCTH, BOJIOCHI,
HOT'TH), PBOTHBIX Maccax M JIPYTUX BBIACICHUAX UeIOBEKa OCTAaTKaX JIEKAPCTB, MUILE HATUTKaX
TpeOyeT TIaTeIbHOr0 00 lyMbIBaHHS ONepaluii O MOArOTOBKE MPOOKI [l aHATU3a.

KIMHUKO-TOKCHKOIOTHYECKUN aHATTU3 UMEET PsiJl 0COOEHHOCTEH:

- 1us OOHApy>XEHUS W KOJIMYECTBEHHOTO OMNpEJeNeHHs] TOKCHYECKHX BEILIECTB B XHMHUKO-
TOKCUKOJIOTMYECKOM aHallu3€ HCHOJb3yeTCsl PsAA peakuuid M METOJIOB, NMPUMEHSEMBIX B
aHaTUTHYECKOU U (papmarieBTHUEeCKON XUMUHU. OIHAKO MHOTHE 3TH PEaKLUU U METO/bI, BBUIY
Majol YyBCTBUTEJIBHOCTH WM HeCNeUU(PUYHOCTH, HENPUTOAHBI IS 1Lelell XUMHUKO-
TOKCUKOJIOTHUECKOTO aHAJIN3a;

- XUMHMKO-TOKCHUKOJIOTMUECKMH aHaJIu3 XapaKTepu3yeTrcs pa3zHooOpa3ueM OOBEKTOB
UCCIIEIOBaHMsI, COJEP)KALMX HE3HAYUTEIbHbIE KOJIMUYECTBA TOKCHYECKUX BELIECTB. OTH
BEIIECTBA SABJISAIOTCS MHUKPOKOMIIOHEHTaMH B OOJIBIIOM KOJIMYECTBE OHOJOTHYECKOro
MaTepHana,

- IPEKJIE YeM MPUCTYIHUTh K OOHAPYKEHUIO U KOJIMYECTBEHHOMY ONpPEAEICHNUI0 TOKCHUECKUX
BEIIECTB, HEOOXOAMMO BBIACTUTH UX U3 COOTBETCTBYIOIUX O0BEKTOB;

- BbIOOp METOJOB BBIIEIECHUS TOKCHMYECKHUX BEIIECTB 3aBUCUT OT XapakTepa OObeKTa
uccienoBanus. IIpu MCHONB30BaHMM HENOIXOJAIIETO METOAA BBIAEIECHHUS TOKCHYECKOTO
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BEIIECTBA U3 UCCIEAYEMOTro 00bEKTa OHO MOXKET OBITh YACTHMYHO WJIM MOJHOCTBIO MOTEPSHO B
X0JI€ XMMHKO-TOKCUKOJIOTMYECKOro aHanu3sa. [IpuueM B pszae cilydaeB AJis BBIACICHUS OJHOTO
¥ TOTO K€ BEIIECTBA U3 PA3IIMYHBIX 0OBEKTOB HEOOXOIMMO IPUMEHSTh Pa3HbIE METOIbI;

- OJJTHOM U3 0COOEHHOCTEH XMMHUKO-TOKCUKOJIOTMUECKOro aHaIMu3a SIBJISETCS U TO, YTO Hapsdy
C HCCIIEZIOBAaHHMEM BEIIECTB, BBHI3BABIIMX OTPaBICHHE, HEOOXOJUMO BBIICIATH W3
OMOJIOTMYECKOr0 MaTepuaa u ONpeAessTh UX METaOOJINTHI,

- YUUTBIBAsL, YTO B TPYIIHOM MaTepUale COAEPKUTCS HE3HAYUTEIbHOE KOJIMYECTBO BEILIECTBA,
BBI3BABILErO OTpaBJIEHUE, Ui OOHApYKEHHUS DSTOrO BEIeCTBAa HEOOXOIWMO MPHUMEHSThH
4yBCTBUTEJIbHBIE PEAKIINY;

- IpU HCIOJIb30BAHUM BBICOKOUYBCTBUTEJIbHBIX pPEAKLUUN B BBITSKKAX W3 OHOJIOIMYECKOIO
MaTepHuaga MOXKHO OOHApYKUTh HE TOJBKO SJIOBUTOE BEILECTBO, BbI3BABIIIEE OTPABICHUE, HO U
HEKOTOpbIE BellecTBa (COECIMHEHUS METAJUIOB), SIBJISIFOIIMECS COCTAaBHOM YacCThIO KIETOK U
TKAaHEWOpraHu3Ma, a TaKkKe JIEKApCTBEHHBIC BEILECTBA, IPHUHATHIE IIEPEl CMEPThIO B
TEparneBTUYECKUX [03aX C JIe4eOHOM IIeJIbl0, MO3TOMY  OKCIEPT-XUMHUK JIOJDKEH YMETh
NPaBUIbHO OLCHUBATH PE3yJIbTaThl MPUMEHSEMBIX UM peakluil oOHapy>KEHUS HCCIETyEeMBbIX
BELIECTB.

OcTpble OTpaBieHUS HACTYNAIOT B pe3ysbTare JEUCTBHUA HAa OPraHu3M 3aBBILICHHBIX 103
SAJOBUTHIX BemiecTB. OHU CONPOBOXKAAIOTCSA OBICTPO HapacTarolled CUMITOMATUKON M MOTYT
3aKaHYMBATHCA CMEPTEIbHBIM UCXOJOM B T€UEHHE HECKOJIbKMX MUHYT (CHHMJIbHASI KUCJIOTA U
ee COJM), YacoB WJIM CYTOK. B OONBIIMHCTBE CIyyaeB OCTpbIE OTPABICHHS SBISIOTCS
cinydaiiapiMu. OIHaKO BCTPEYAIOTCS U YMBILUICHHBIE OCTPbIE OTPABJIEHUS C LIEeNbl0 yOuiicTBa
WIA Ppa3BUTHS y TOCTPAJaBIIEro OECIOMOIIHOTO COCTOSIHUA (U1 3aBJIaJCHHUS  €ro
UMYIIECTBOM, C LENbI0 HW3HACWIOBAaHMA M T. JA.). Takue OTpaBle€HUS Ha3bIBaIOTCA
KPUMHMHAIBHBIMH. SIIOBUTHIE BeIeCTBA MOTYT NpPUMEHSATbCS M UL  caMoyOuiicTBa
(cyuuuaanbHble OTPaBICHUS).

BaxHoit conuanbHON mpoOieMoil sBIsSeTCS HApKOMaHMSA, BO3HMKAIONIIAs B pe3ylbTare
CHUCTEMaTHYECKOT0 YIOTpeOyieHuss HapKoTUKOB. Hapkomanusi — 0o0sie3Hb, BO3HHKAIOIIASl B
pe3yibTare HEMEIUIMHCKOTO yIOTpeONeHUsT JIeKapCTBEHHBIX WM JIPYTHX CpEJCTB,
OTHECEHHBIX B YCTAaHOBJIICHHOM MOPSAKE K HAPKOTUYECKUM.

4. MiuniocTpaTUBHBIN MaTepHaJi: cai/Ibl, TaOIUIIbI

5. JIuteparypa:

HA PYCCKOM SfI3bIKeE:

1. Bepreitunk T.X. Tokcukomornueckass XuMUs: y9eOHHMK IJIsi CTYIEHTOB (papM. BY30B U
¢dakynsreroB / T.X. Bepreituuk; pea. E.H. Bepreiuuk. - 3-e usza., nepepad. u jgom. - M.:
MEdnpecc-undopm, 2012. - 432 c.

2. Ilnerenéna, T. B. Tokcukonoruueckas xumusi: yaeOHuk /. - M.: T'9OOTAP - Meaua, 2013. -
513 ¢

3. Tokcukoyornueckasi XUMHUs: METa00JIM3M M aHAJIN3 TOKCUKAHTOB: yueOHoe nmocooue + CD/
nox pea. H.M. Kanerunoii. — M., 2008. — 1016 c. Ileperuer.

4. Tokcukonorndyeckas xumus: yueOHuk / mox pen. T.B. IlnereneBoit. — 2-oe m3n. — M.,
2008. — 512 c. [Tepemner.
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5. TCX- CKpUHUHI TOKCUKOJIOTHYECKU 3HAYMMBIX COECAMHEHUN, U30JIMPYEMBIX IKCTpaKIUE
u copbumeii: yuebHoe mocodue / I'.B. Pamenckas, I'.M. Pogunonosa, H.. Ky3nenoBa u A.E.
ITeryxosB; pen. A.Il. Apzamacues . - M. : I'DOTAP-Menaua, 2010. - 240 c.

Ha Ka3aXCKOM f3bIKe:

1. ApsictanoBa, T. A. buonorusublk MaTepuangaH MHHepalaay OAICIMEH OKIIayJlaHAThIH
YJIBI )KQHE KYIUTI 9cepJi 3aTTap ToObI: XuMus -papmaneBTukaiblk ¢ak. IV kypc crynenrrepine
apHaJFaH oKy Kypajsl / - AnmMaTtsl : OBepo, 2012. - 100 6et. C

2. ApsicranoBa, T. A. BronorusuibIk MaTeprasiaH SKCTPAKIHS 9JiCi apKbIIbl OKIIAYJIaHATHIH
yJIbl KQHE KYILTI 9cepili 3aTTap TONTaphl: XUMUs -(papMaleBTUKAIBIK (akyapTeTiHiH [V-Kkype
CTYJCHTTEpIHE apHAJIFaH OKY KypaJibl / - AnMatsl : 9Bepo, 2012

3. MyxamerxanoB, A. M. XuUMHUAIBIK KapyJblH Kalbl MOHE MEIUIIMHA-TAKTUKAJIBIK
CUTIATTaMAaChl: OKY KypaJbl. - 2-0ac. - Kaparanner : )KK "Ax Hyp", 2013.

4. OpnabaeBa C.K., CepikbaeBa A.Jl., Kapakynosa A.ILlL., XKymataeBa I'.C. COoT-XUMHUSIIBIK
caparnray >KOHE aHaJIMTHUKAJIbIK JuarHoctuka. OKy-oIicTeMeNiK Kypaibl. — AlMathl: «9BEpo»
bacmnacsl, 2016. -2806.

5. Tynees, N. KiimHUKaIBIK TOKCHKOJOTHA: OKy Kypainsl/. - IlIsimkent: "Hypnana - LTD",
2013. - 592 Ger. c.

6. LlykipoekoBa, A. b. TOKCHKOIOTHSIIBIK XUMUS : OKYJIBIK . - AnMaTsl : OBepo, 2013

3JIeKTPOHHBIE PecypcChI:

1. AnHanutuyeckas JUarHOCTHKA HAPKOMAaHUHM U TOKCUKOMaHUM. buoananutuyeckas XuMus U
Tokcukonorus [DnexktpoHHblid pecypc / FOKI'DA; Mea. u ¢papmaiieBTHyecKkuil (pakyIbTeThl. -
DeKTpOH. TeKCTOBBIE aaH. ( 25,4 MO). - IllpimkeHT : b. u., 2011. - a1 ont. guck (CD-ROM).

2. TokcuKOJIOTHYECKAs XWMHs. AHAJTUTHYECKas TOKCUKOJIOTHS [DJIEKTPOHHBIN pecypc]:
yuebHuk / mon pea. P. V. XaOpueBa. - DnexTpoH. TekcToBele aaH. (43,7 MbB). - M.:
U3narensckas rpynmna "TDOTAP- Meaua", 2010. - 752 c. a1. onr. auck (CD-ROM)

3. XUMHMYECKHE OMAacHOCTH M TOKCUKaHTHL. [IpHHIMMIBI 0€30MacHOCTH B  XHUMHYECKOU
nabopatopun [DNeKTpOoHHBIN pecypce] : yueoHoe nocobue / JI. B. EBceeBa [u ap.]. - DeKTpoH.
TeKCTOBbIE NaH. (47,2M0). - M.: "Jlurteppa", 2017. - a1. ont. quck (CD-ROM).

4. XuMUANBIK KayilTep MeEH YBITTBUIBIKTAp. XHUMMSUIBIK 3€pTXaHagarbl KayilCi3IikK
yCTaHbIMJapHhl [ DJIEKTPOHHBIN pecypc]: oKy Kypaibl = XUMHUYECKHE OMACHOCTH U TOKCUKAHTHI.
[TpunHTIMTIEI 6€30MaCHOCTH B XUMHYECKOM JTabopaTtopun: ydebHoe mocodue / Y. M. Jlarxaes. -
DNEKTPOH. TEKCTOBBIE aH. (67.9M0). - M. : "Jlurreppa", 2016. - 4806. ¢

JAOIMOJTHUTECJIbHAA:

1. Kysemenko, A. H. Crangaptuzanys JEKapCTBEHHOIO PpACTUTEIBHOTO CBIpbS U
pacTUTENbHBIX COOPOB METOAAMU MOHO-3KCKIIIO3MOHHOH U T'a30- )KUJKOCTHOW Xpomartorpaduu
: MOHOTpadust. - Anmartsl : IBepo, 2017. - 120 c.

2. Cpay6aeB, E. H. OHzipicTiK TOKCUKOJIOTHS HeTi31. OHIIPICTIK yJap jKoHE yJaHyjap: OKy-
omicTeMenik Kypan /. - Anmartel : DOBepo, 2014. - 156 6Ger. c.

6.KoHTpoOJIbHBIE BONIPOCHI:
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~ IIpaBuibHBIH BEIOOP METO/I0B TOKCUKOJIOTHYECKOTO UCCIICIOBAHUS 3aBUCHT OT ... ,
HOCTYNUBUIMX HA UCCIIEI0OBAHMUE.

|xapakTepa 00BEKTOB

|bu3rdecKkux CBOMCTB OOBEKTOB

|XUMHYECKUX CBOMCTB O0BEKTOB

|dbapmMakoIOrHYeCKuX ACHCTBUH KCEHOOMOTHKOB

|pr3MUecKnX KOHCTaHT KCeHOOMOTHKOB

~ IIpu nosiHO# cyAe0HO-XUMUYECKON HKCIIEPTU3E MPOBOJAT UCCIEIOBAHNE HA ... .

| «eTyumne» siipl

|bymMHraHTBI

|ap6opuLI bl

| «<MeTaTMYIeCKue) sIIbl

|perenieHTs

~ IIpu HenonHOM cy1e0HO-XUMUYECKON IKCIIEPTU3E TPOBOSATCS

UCCIIEZIOBAaHUS HA ... .

|BemecTBa, yKa3aHHbIC B TOCTAHOBJICHUU O IPOBEICHUH SKCIIEPTU3BI

|BCE IIET0YH U UX CONH

|BCE «METAIUTUYECKUE) SIITBI

BCE KUCIIOTHI

|BCE STOXUMUKATHI

~ [1naH cy1e0HO-XUMHUECKOT0 aHaJIN3a COCTABIISIETCS] HA OCHOBE UCTOPUHU OO0JIE3HH,
0OCTOSTENILCTBA JIeJIa, aKTa CYIeOHO-MEAUIIMHCKOTO UCCIICAOBAHUS U ...

|pe3yJIbTaTOB MpeABAPUTENBHBIX MTPOO

|[13MeHeHnI OMOXMMUYECKUX MTapaMeTPOB KPOBU

|mpoOBI HAa HAPKOTUYECKHE BEIIECTBA

|mpoOBbI Ha MCUXOTPOITHBIE BELECTBA

|oCBUAETENbCTBOBAHMUS KHUBBIX JIMIL

~ JI71s1 M30TMPOBaHUS TOKCUYECKUX BEIIECTB U3 OMOIIOTUYECKOTO MaTepraia IpuMeHsIeTCs
METOJ ... .

[aKCTpakuu

|BcanmuBaHUs

|xpomarorpaduun

|BBITIIETTAUMBAHUS

|mranmsa

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

|[MHHEpaTu3au

|[BcammBaHUs

|xpomaTorpadpuun

|BBINIIETAYNBAHUS

|mranm3a

~ JI71s1 U301MPOBaHUS TOKCUYECKUX BELIECTB U3 OMOJIOTMYECKOT0 MaTepualla IPUMEHSETCs
METOS ... .

|mucTrsTIMn+

|3KCTpaKIOHHOK-(OTOKOIOPUMETPUHN

[ra30->)KUIKOCTHOM XpomaTorpadun
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|cnekTpodoToMeTprH
|dboToKOIOpUMETpHH

~ JI71s1 U30TMPOBAaHUS TOKCHYECKUX BELIECTB U3 OMOJIOTHYECKOT0 MaTepuaia IPUMEHSIOTCS
METO/bl MUHEPAIU3alHY, ... .

|meperoHKu ¢ BOJISHBIM ApOM

|pneKTpoanannsa

|mpenapaTuBHO# Xpomarorpaduun

|MOHHOM XpomaTorpaduu

|pnexTpodopesa
~ OCcMOTp 00BEKTOB MCCIICIOBAHUS U ONPECICHIE HEKOTOPHIX MX CBOMCTB IMMPOBOIUTCS 110
3anaxy OOBEKTOB, ... , OKpacKe.

|[HaTTMYUI0 MTHOPOIHBIX BKIFOUCHHIH

|Temneparype riaBJIeHuUs

|MEXaHHMYECKUM MOPAKEHUSIM BHYTPEHHHUX OPTraHOB

|Temneparype KHIeHHs

[cceroBaHMIO HA HAJTMYUE U3MEHEHH COCTaBa KPOBU

~ KoHcepBupoBaHue 00bEeKTOB Cy1€0HO-XUMUYECKOT0 aHAIN3a IPOBOIUTCS B KAPKOE BpeMsI
roaa, ... .

|ecii TpaHCIIOPTUPOBKA JUIUTCS CBBIIIE 5 CYTOK

|BO Bcex cirydasx

|eciii TpaHCTIOPTUPOBKA JUIUTCS CBBIIIE 2 CYTOK

|ecTTi TpaHCTIOPTHPOBKA JUTATCS CBBIIIE 3 CYTOK

|B 0COOBIX cydasix

~ Hanmuaue B OMOJIOTHYECKOM MaTepHalie STUIOBOTO CIIMPTAa KaK KOHCEPBaHTa MEIaeT
pa3pyIeHNo OMOJIOrHUECKOro MaTepuaa pu UCCIEIOBAHUH €0 Ha HaJIUYHe ... .
|«METAITUIECKUX) SIJI0B

|mecTUImI0B

|6apOuTypatoB

|ankamonioB

lenkux menode
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Kpemut Nel-2
1. Tema: buorpanchopmanns KCeHOOMOTHKOB B OPraHM3Me YeJI0BeKa 1
KMBOTHOI'0

2.leab: GopMupoBaHue y OOyYaIOMIMXCS TEOPETUYECKUX 3HAHUU, YMEHHIA,

HEOOXOJUMBIX JUIsl TPOBEACHHUS  KIMHUKO-TOKCHKOJOTHYECKOTO  aHaIM3a
TOKCUYHBIX BEIIECTB B PA3IMUHBIX O0BEKTAX U MPABUIHHON OIICHKH MOTYYCHHBIX
pe3yIbTaTOB.

1. Te3ucel JeKuuu

ILnan:

1. IlyTn noctyIuieHus 0B B OpraHu3M

2. BcacbiBaHMe€ S110B B OpraHu3Me

3. Pacnipenenenue 0B B OpraHu3Me

4. CBs3bIBaHUE 0B B OPTAHU3ME

5. Beigenenue 108 U3 OpraHusma

6. @akTOpPbl, BAUSIONINE HA TOKCHYHOCTh XUMUYECKUX COCIMHEHUN

IIYTU ITOCTYIUIEHUA A10B B OPT’AHN3M

SImoBUTHIE BELIECTBA MOTYT MOCTYNAaTh B OPTaHU3M PA3JIMYHBIMU IYTSAMU: YEPE3
POT, IbIXaTeNbHBIC MYTH, KOXKY, CIIM3UCThIC 000JI0UYKH, IUTAIICHTY | JIP.

[Toctymiienue s70B B opraHusM uepe3 poT. CTaTUCTHKA MOKa3bIBAECT, YTO
HauOOJIbIIIEE YMCIIO0 OTPABIICHUMA MTPOUCXOINUT B PE3yJIbTaTE TOCTYIJICHUS S7I0B B
OpraHu3M 4Yepe3 poT. ITOT MyTh NPOHUKHOBEHHUS SJI0B B OPraHU3M XapaKTepHbIN
JUIi  OOJIBIIMHCTBA MHINEBBIX M OBITOBBIX OTpaBiecHUM. [lpm mHIEBBIX
OTPABJICHUSX SIbI TOCTYIAKOT Y€pPEe3 POT BMECTE C MHUILICH.

S npl, MOCTyNUBIINE B OPTaHU3M YEPE3 POT, MOTYT BCACHIBATHCA KAaK BO PTY, TAK
Y B COOTBETCTBYIOIIMX OT/EJIaX MUIIEBOT0O KaHaa.

BCACBIBAHME SJ10B B OPTAHU3ME
Tokcuyeckue BellecTBa M3 BHEIIHEW Cpeibl MOCTYyNaloT B LUPKYJIUPYIOIIYIO
kKpoBb u juMdy. C uX TOKOM OHHU TEPEHOCSATCS B HMHTEPCTUIHAIBHYIO
(MEXKJIETOYHYI0) JKHJIKOCTh, a 3aTeM B KIETKH. TakuM o00Opaszom,
pacnpocTpaHEeHUE B OPraHU3Me MOCTYMUBIIMX SJ0B OOECIEYMBAETCS CHUCTEMOM
KpoBO- U aumdooOpamenus. Kpome kpoBooOpariieHust pacrpeaeneHue sijioB 1o
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OTJEIbHBIM OpPraHaM M TKaHSAM 3aBUCUT OT UX CBSI3bIBaHMs O€IKaMHILIA3Mbl U
OpPraHoOB, PACTBOPUMOCTH B JIUIUAX, CTEIIEHU MOHU3ALUU U APYTUX (PaKTOPOB.
PACIIPEJIEJIEHUE AZ10B B OPT’TAHU3ME

[locTynuBmrie B KpOBb SOBHUTHIE BELIECTBA PA3ZHOCATCS €10 IO BCEMY
opraHnsMy. B KaxIoM opraHe KOJWYECTBO UMPKYJIUPYIOLIEH KpPOBH U
COJEpIKAIIEerocss B HEW sija 3aBUCUT OT KPOBOCHAOKEHUsS ATOro oprana. Yepes
ceplilie, JEerkue, MO3r M MeYeHb MNPOTEKAaeT 3HAYMTENIbHO OOJbIIE KPOBU U
COZIEpKAILMXCA B HEW JIEKAPCTBEHHBIX CPEJICTB WM SII0B, YEM 4YEpe3 ApYyrue
OpTaHBbI.

CBA3BIBAHUE A4/10B B OPT’AHMU3ME

BOJIBIIMHCTBO MOCTYNUBIIMX B OPraHU3M JIEKAPCTBEHHBIX BELIECTB U SJI0B C
OelKamMu, JUMONPOTEHAaMH, (OPMEHHBIMU 3JIEMEHTAMH KPOBU M C JIPYTUMU
BEIIIECTBAMU O0Pa3yIOT KOMIUIEKCHl MM XMMHUYECKHE COeAMHEHHs. [IpoyHOCTDb
00pa30BaBIIUXCS B OpPraHU3Me KOMIUJIEKCOB WM COCAMHEHWH 3aBHUCUT OT
MPUPOIBI BEIIECTB, 0OPa3yIOMIMX KOMIUIEKCH, U OT THIIA CBsI3el B YKa3aHHBIX
KOMIUIEKCAX WU COCIUHEHUSIX.

[Ipu B3aumoxeiicTBUM SOO0B ¢ OelkaMM W € JPYTUMU  BELIECTBAMH,
HaXOJAIIMMUCS B OPraHU3Me, MEXAY PEarupyroUMMH COEAUHECHUSMU MOTYT
00pa3oBBIBATHCSI KOBAJICHTHBIC, MOHHBIC, BOJOPOHBIE, HOH-IUTIOIBHBIC, JUOJIb-
JUTIONbHBIE  CBSI3U. CBsA3bIBAHHE OCNKOBBIX BEIIECTB C SJIaMH  MOMET
OCYIIECTBIISITHCS U C MOMOIIbI0 cuil Ban-nep-Baanbca. 13 Bcex nepeyncieHHbIX
BBIIIIE CBS3CH KOBAJIGHTHBIC SBIISIIOTCS HaubOosee NpoyHbIMU. B uactHOCTH,
KOBQJICHTHBIC  CBS3M HMEIOTCSI B KOMIUIEKCaX OEJTKOBBIX  BEIIECTB €
voHamuMeTaoB. [lo3TomMy MeTamibl JIIMTEIBHOE BpEMsS 3aJEPKUBAKOTCS B

OpraHmu3me.

BBIJIEJIEHUE A10B U3 OPTAHU3MA

Tokcudeckne BeIecTBa, MOCTYNUBIINE B OPTaHU3M, OKA3bIBAIOT OMPEICICHHOE
JIEHCTBYE, a 3aTeM BBIICIISIOTCS U3 OPraHU3Ma B HEM3MEHEHHOM BHJIC WU B BUJIC
MeTa00auTOB. OCHOBHBIMH ITyTSIMU BBIBEJICHUS TOKCHYECKHUX BEIIECTB U HX
METa0OJUTOB M3 OpPraHWU3Ma SIBJISIOTCS TIOYKH, TMEYEHb, JICTKUE, KUIIKH W Jp.
HekoTopble TOKCHYECKHE BEIIECTBA W WX META0OJHTHI MOTYT BBIICISATHCA U3
OpraHu3Ma He OJHUM, a HECKOJIbKUMH TyTsIMU. OJIHAKO IS 3THX BEIIECTB OJIUH
U3 IyTeH BBIICICHUS SBISICTCS MPeoOagaronuM. DTO MOXKHO TIOKa3aTh Ha
pUMEpPE BBIJCICHHUS JTUIOBOTO CNHMpTa U3 oOpraHu3ma. bombimas yacth
OTWIOBOTO cHupTa B opraHusMme wetabommsupyerca. Oxomo 10 % ero
BBIICIIICTCS U3 OpPraHW3Ma B HEM3MEHEHHOM BHJI€ C BBIJBIXa€MBIM BO3JIYXOM.
Heb6omnpiue komudecTBa dTUIOBOTO COUPTA BHIBOAATCS M3 OPraHW3Ma C MOYOM,
KaJIOM, CJIFOHOM, MOJIOKOM U T. .
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Heckonmpkumu myTsiMH BBIAETSAIOTCS W3 OPraHU3Ma M JIPYTM€ TOKCHYECKHUE
BelleCTBA. TaK, XMHHWH BBIACISACTCS W3 OpPraHu3Ma C MOYOW MU Yepe3 KOXKY.
Hekoropsie 0apOUTypaThl BBIACISIOTCS M3 OpraHU3Ma C MOYOM UM C MOJOKOM

KOPMSIIUX MAaTEPEN.

OAKTOPDI, BJIIMAIOIINE HA TOKCUYHOCTb XUMHNYECKHUX
COEAMHEHNU

TOKCUYHOCTEXUMHUUECKUX  COCOUHCHUU
OpraHu3Ma, TOKCHYECKOrO BEIIECTBA

o0ycloBJeHa  B3aUMOJCHCTBHEM

U OKpYXaloUled BHEIIHEH Cpensbl.

TOKCHYHOCTh SITOBUTHIX BEIIECTB 3aBUCUT OT TakuX (DAKTOPOB: 03Bl WIIU
KOHIIEHTpAaIuu, (GU3HMYECKUX M XHUMHUYECKHX CBOWCTB, IMyTed U CKOPOCTH

IIPOHUKHOBCHUA SAA0B B OpPIraHU3M,
npcapaciioIOKCHHOCTU K A4y U T. .

BO3paCTa H IIOJI4, HHﬂHBHHyaHBHOﬁ

4. UnaocTpaTUBHBIA MaTepHAaJI: CIIai b, TAOIHIIBI

5. JIureparypa:

HA PyCCKOM si3bIKe:

6. Bepreitunk T.X. Tokcukonorndeckass XuMus: y4eOHUK JJI CTYJIEHTOB (hapM.

By30B u ¢akynpreToB / T.X. Bepreituuk; pen. E.H. Bepreitunk. - 3-e wusm.,
nepepad. u o - M.: MEInpecc-undopm, 2012. - 432 c.

7. IInerenéna, T. B. Tokcukonornueckas xumusi: yueoHuk /. - M.: ['DOTAP -

Menna, 2013. - 513 ¢

8. Toxcukomornueckass XUMUs: METa0OIM3M W aHAJIW3 TOKCHUKAHTOB: ydeOHOE
nocobue + CD/ nox pea. H.U. Kanetunoii. — M., 2008. — 1016 c. [lepemner.
9. Tokcukonornueckas xumusi: yueOHuk / o pen. T.B. Ilnmereneroit. — 2-oe

m3a. — M., 2008. — 512 c. [lepenner.

10. TCX-  CKpMHMHT  TOKCHUKOJOTHYECKH  3HAYMMBIX  COCIWHCHHUH,
M30JIMPYEMBIX 3KCTpakmuein u copbuueit: yuebnoe mocobue / I'.B. PameHnckasi,
I''M. PonuonoBa, H.W. Ky3nenosa u A.E. Iletyxos; pen. A.Il. Ap3amacies . - M.

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

HA Ka3aXCKOM si3bIKe:

7. AppictanoBa, T. A. buOJOrMANBIK Marepua jiaH MUHEpalay oIICIMEH
OKIIayJIAaHATBIH YIIbI dKOHE KYIITI 9CepJil 3aTTap TOOBI: XUMHUS -(hapMaIeBTUKAIIBIK
dak. IV Kypc cTyneHTTepiHe apHaIFaH OKy Kypaubl / - Anmatsl : DBepo, 2012. -

100 Get. C
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8. AppictanoBa, T. A. BHOJOTHSIIBIK MaTepHaIaH AKCTPAKIUS 9JIiCi apKbLUIBI
OKIIayJaHATBIH YJBl JKOHE KYIITI OCepyi 3aTTap TONTAphl: XUMHS -
dapmarneBTUKANBIK QakynbTeTiHIH [V-Kype cTyZeHTTepiHe apHaIFaH OKY Kypajbl
/ - Aamarter : OBepo, 2012

9. MyxamerkanoB, A. M. XUMHUSIBIK KapyIblH >KQJIIbl JKOHE MEIUIIMHA-
TaKTUKAJBIK CHITATTaMachl: OKy Kypaibl. - 2-0ac. - Kaparanasr : KK "Ax Hyp",
2013.

10. OppabaeBa C.K., CepikbaeBa A.Jl., Kapakynosa A.Ill., KXymaraera I'.C.
CoT-XUMUSJIBIK capanTay »XoHE aHaJIUTUKAIBIK AuarHocTuka. OKy-oiCTeMeNiK
Kypajbl. — AnMatel: «9Bepoy» O6acnachkl, 2016. -2800.

11. TyneeB, M. KiuHUKaIBIK TOKCHKOJOTHUS: OKY Kypaibl/. - IIIbIMKEHT:
"Hypnana - LTD", 2013. - 592 Ger. c.

12. Iyxkip6ekoBa, A. b. TOKCHUKONOTHSJIBIK XUMHS : OKYJBIK . - AJIMATHI :
OBepo, 2013

3JIEKTPOHHBIE PeCypPChI:

5. AHanuTHyeckas JAMArHOCTHUKA HapKOMaHUU u TOKCUKOMaHUH.
buoananuTuyeckass XUMHsI U TOKCUKosorusi [DnekTpoHHbld pecype / IOKT'@A;
Men. u dapmaneBTHUYECKH (aKyIbTeThl. - DIIEKTPOH. TEKCTOBbIe naH. ( 25,4
MO). - IsimMkenT : b. u., 2011. - a1. ont. auck (CD-ROM).

6. Tokcukomornyeckass XUMHs. AHATUTHYECKAs TOKCUKOJIOTHS [DIEKTPOHHBIH
pecypc]: yuebnuk / mon pen. P. V. Xabpuesa. - DnekTpoH. TeKcToBbIe naH. (43,7
MB). - M.: U3parensckas rpynna "[' D0OTAP- Meaua", 2010. - 752 c. s1. onr.
nuck (CD-ROM)

7. XuMUYeCKHEe OMAaCHOCTH M TOKCHKaHTHL. IllpuHIuMOBI 0€30macHOCTH B
XUMHUYECKON JTabopaTopun [DNEeKTpOHHBIA pecypc]| : yuebnoe mocobue / JI. B.
EBceeBa [u 1p.]. - DneKkTpoH. TekcToBbIe naH. (47,2M0). - M.: "Jlutreppa", 2017.
- 911. onit. auck (CD-ROM).

8. XuMusIbIK ~ KayiliTep MEH YBITTBUIBIKTap. XHUMHSUIBIK 3€pTXaHaJarbl
KAYIICI3AIK YCTaHBIMIAPhl [ DJIEKTPOHHBIN pecypc]: OKy Kypajabl = XUMUYECKUE
OMAaCHOCTM W TOKCHKAHTHL. [IpuHIMOBI 0G€30MacHOCTM B  XUMHUYECKOU
naboparopuu: yueoHoe nocodbue / Y. M. [laTxaeB. - DJIEKTPOH. TEKCTOBBIC JaH.
(67.9M0). - M. : "Jlutteppa", 2016. - 4800. ¢

AOMOJHUTEIbHAS:
3. Ky3bmenko, A. H. CtannapTusaiys JIeKapCTBEHHOTO PACTUTEIBHOTO ChIPbs U

pacTUTEIBHBIX COOPOB METOJAaMH HMOHO-KCKIIO3MOHHOW M Ta30- >KUIKOCTHOMN

xpoMarorpaduu : MoHorpadus. - Anmatsl : 9Bepo, 2017. - 120 c.
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4. Cpay0OaeB, E. H. OnaipicTik TOKCHKOJOTHS HETi3l. OHIIPICTIK yiap >KOHE
yJaHyjap: OKy-oJiCTeMeNiK Kypai /. - Anmartsl : IBepo, 2014. - 156 Ger. c.

6. KoutpoJn:
. [lyTu moctymieHus sS70B B OPraHU3M

. BcaceiBanme A00B B OpTraHHU3MC
. Pacnpez{eﬂeHHe sA0B B OpraHu3mMe

1
2
3
4. CBsi3pIBaHUE SI7I0OB B OPTaHU3ME
5. Beigenenue 108 U3 OpraHu3mMa
6

. (DaKTOpBI, BIIUAOIIKUEC HAa TOKCHUYHOCTh XUMHUNYCCKHX COCI[I/IHCHI/Iﬁ

7. I[eﬁCTBHG TOKCHYCCKHNX BCIICCTB B 3aBUCHUMOCTHU OT HYTeﬁ N CKOpPOCTH

MOCTYINJICHUS UX B OPpraHU3M.

~ B Ka)X710M opraHe KOJIM4ecTBO s1/1a 3aBUCUT OT ... .
|[KpOBOCHA0XKEHUS ATOTO OpPTaHa

|cnenugpuyecKkux penenTopon

|Tua memOpaH

|Tuna nuddysun

|cnenuduieckux mepeHoCYnKoB

~ ﬂ}IOBI/ITBIC BCHICCTBA N3 KPOBCHOCHBIX KAITWJIJIAPOB CHa4dalia IoCTyIaroT ... .

|BO BHEKJIETOUHOE MTPOCTPAHCTBO
|B KJIETKY

|B MaJIbIii KPOBOTOK

|B 60JIBIIION KPOBOTOK

|B mumdoy3zen

~ CraOble OPTraHNUYCCKUC OCHOBAHUSA JIYUIIC BBIACIIAKOTCS C MO‘-IOfI, €CJIn OHa

UMEET ... PEaKIHuIo.
[KUCITy10
|imenounyro
|HEUTpaIbHYIO
|cmabo-11enouny0
|CHITEHO-TTIETTOYHY O

~ CunibHBIC QJCKTPOJIUTBI, XOPOIIO AUCCOTMHPYIOIINEC Ha NOHBI, BBIBOIATCA C

MOUYOH ... .
lHezaBucumo ot pH cpenbl
lnpu pH=5,6
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|mpu pH=7,8
lmpu pH=12,0
|mpu pH=2,3

~ B neuenn IMPpOUCXOJUT MeTa00JIM3M OOJBIIOTO YHCIIa TOKCHYSCKUX BCIICCTB,

BBIICJIEHUE KOTOPBIX C KETUYbIO 3aBUCHUT OT ... .
|pazmepa MOJEKYJ U MOJEKYJISIPHON MacChl
|monsipHOCTH BelllecTBa
|TUoUILHOCTH MOJIEKYT
[ruIpOPUIBHOCTH MOJIEKYJT
|pyHKIIMOHANBHBIX TPy KCEHOOMOTKOB

~ Tokcuueckre BelecTBa U UX METa0OIUThI, 00pa30BaBIINECS B TICYCHU U
MOCTYIHBIIIHE C )KEITIbIO B KUIIICUHUK, 4 3aTEM CHOBA BCOCABIIIHECS B KPOBb,
BBIJICTISIIOTCS ... .

[moukamMu ¢ MOYOM

|Kasom

[T pyTHBIM MOJIOKOM

[MOTOBBIMU Kelle3aMu

|c BIBIXaeMBIM BO3yXOM

~ O4ncTKA BBITSHKEK U3 OMOJIOTHUECKOr0 MaTepraia OCYIECTBISIETCS C
MOMOIIIBIO METOA ... .

|xpomarorpaduu

|cnexkTpodoToMepun

IMukponudpyzun

|[MUKPOKPHUCTAIIIIOCKOTTHH

[mepexpucTamM3anum

~ OQYHUCTKA BBITSXKEK U3 OMOIOTHYECKOTO MaTepHalia OCYIIECTBISETCS C
MOMOIIBIO METOA ... .

[KCTpaKIuu

|cnexTpodoTomepun

IMukponudpysun

|[MUKPOKPHUCTAIIIIOCKOTTUU

|mepexpucTamIn3anum

~ O4HCTKA BBITSHKEK U3 OMOJIOTMUECKOTro MaTepraina OCYIIECTBISIETCS C
MOMOIIIBIO METOA ... .

|mnanusa

|cnextpodoTomepun

IMukponuddys3un

|[MUKPOKPHUCTAIITIOCKOTTHH

[mepexpucTamIM3anuu
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~ O4ncTKA BBITSHKEK U3 OMOJIOrMUECKOro MaTepuaia OCYIECTBISIETCS C
NOMOIIbIO METOA ... .

|uenTpudyrupoBanus

|cnexktpodoTomepun

IMukponudpysun

|MUKPOKPHUCTAILTIOCKOITUT

[mepexpucTamI3anum

~ O4nCcTKA BBRITSHKEK U3 OMOJIOTHUECKOTr0 MaTepraina OCYIIECTBISIETCS C
MIOMOIIBIO METOA ... .

|ocaxnenus

|cnexkTpodoToMepun

IMmukpoaudpy3un

|[MUKPOKPHUCTAIIIIOCKOTHH

[mepexpucTamM3anuu

~ Jlnst oOHapyKeHUs! TOBUTHIX U CHIIbHOCHCTBYIOIINX BEILIECTB B

TOKCHKOJIOTUYECKON XUMUU UCTIONb3YeTCs ... .

|MHKPOKPHUCTAIIIOCKOMTNYECKAs PeaKIIHs

|KOJIOHOYHAs XpoMaTorpadus

[rens xpomaTorpadus

|peakcTpakius

|BBICAJTUBAHKE

Kpeaut Nel-3
1. Tema:HekoTopble acrieKThl MOJIEKYJISIPHOW TOKCUKOJIOTUH: OT T€HOMA JI0
MeTabosoma

2. Heanb: dopMupoBaHre y 00yUJaIOIMNUXCS TEOPETUUECKUX 3HAHUM, YMEHUH,
HEOOXOIUMBIX IS MPOBEICHUS KIIMHUKO-TOKCHKOJIOTHISCKOTO aHAIM3a
TOKCUYHBIX BEIECTB B PA3TUYHBIX 00BEKTAX U MPABMWIHHOU OTIEHKH MOTYYEHHBIX
pE3yIbTaTOB

2. Te3ucs! Jexkuun:

ILnan:

1. MonekynspHble MUIIIEHH - PELENITOPHBIE KOMIUIEKCHI.

2. Knaccudukanus penentopoB TOKCHUHOCTH.

3. Penienropsl, hopMupyromnire HOHHbIE KaHABI. PELIETITOPHI,

CBSA3aHHBIE CJ-TIPOTEHHAMU.
4, PenenTopsl ¢ THPO3MHKMHA3HOM aKTUBHOCTBIO
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CoBpeMEHHBIE TEXHOJOTMU JalIH BO3MOXXHOCTH IPOBOJHUTH OJHOBPEMEHHO
aHaJlu3 HKCIPECCUUTHICAY T€HOB W OOJIETYMIIM M3Y4YEHHE KJIETOK KaK CHUCTEM, B
KOTOpPBIX OOIIasi 3KCHPECCHs BCEX TI'EHOBOINPEIEISIET COCTOSHHE KIIETKH.
KoHeuHo, 4acTo mpenmnonaraercs, 4YTO HW3MEHEHHsI DKCIPECCHH T'EHOB
OTpaXkaloT B JajJbHEHIIEM HM3MEHEHHS M B MpoTeoMax. Pacmm@poBka reHoma
YeJoBeKa IMpHUBEJa K BO3HUKHOBEHUIO psifla HAy4YHBIX  HaIpaBICHUU
NPUHIMIIMAIBHO HOBOTO XapakTepa, MOJYYHMBIIMX COOMpaTeIbHOE Ha3BaHUE
«MOCTT€HOMHBIE TEXHOJIOTMW». K TOCTT€HOMHBIM TEXHOJOTHUSIM OTHOCSTCS:

T€HOMMUKA, TPaHCKPUNITOMHUKA, MIPOTEOMHUKA u Me-
Ta0OJIOMHMKa — COBOKYIMHOCTh TEXHUYECKMX W METOJUYECKUX IPHUEMOB
U3Y4YEHHUS JKHMBBIX CHCTeM,0uouMH(popmMaTHKa — CpeacTBo obecreueHus
MH(OPMAIMOHHO-BBIYHCIIUTEIHHOM MOAJEPKKHU VICCIIEI0BAHNUN,
HAHOOMOTEXHOJOTUSI — CIMOCO0 MPAKTUYECKOTO BHEIPEHHUS IOJYyYEHHBIX
pe3yJIbTaTOB u

MOJIEKYJIsIpHAst OMOJIOTHS KaK OCHOBOIIOJIararIas HayKa O )KU3HH.

Dynoamenmanvhble CeOUCMBEA OUOCUCEMbl. META00HM3M, INIACTUUCCKUN U
DHEPreTUYECKUM OOMEH,perysisiiusd ¢ Ppa3apaXUMOCTh, PEOPOAYKIHUS U
W3MEHUYHMBOCTD — B3aMMOCBSI3aHBbI. ToKCUKaHTHI MOTYT
OKa3bIBaTh MOBPEXKJIAIONIECEC JCUCTBUE KAaK HAa OpPraHu3M B IEJIOM, TaK H
M30UpaTeNbHO Ha OT/AC/IbHBICYHIaMEHTAIbHBIC CBOMCTBA CUCTEMBbI. UeM BhIIIe
TOKCUYHOCTh KCEHOOMOTHKA, TEM 3HAUYMUTEJIbHEEBBIpaKeHA HN30HUPATEIHLHOCTD
JICUCTBUSL.

OOBIYHO  BBIICNSIIOT ~ CJICAYIOIIME YPOBHU  OpraHM3alMk  OUOCUCTEM:
MOJICKYJIIPHBII U MOJIEKYJISIPHBIXCUCTEM,  CYOKIJIETOUHBIM,  KJIETOYHBIH,
OpTaHHBIN, LICJIOCTHOT'O opraHu3Ma, MOMYJISIIIUOHHBIN, ouoreo-
LIEHOJIOTUYECKUH. MHUIIIEHBIO U1 BO3AECHCTBUA TOKCUKAHTAa MOYET OBITH JIr0Oast
MOJIEKYJIa OpraHu3Ma.MoOJIEKyISIpHbIE CUCTEMbl W3MEHSIOT CBOM CBOMCTBA MOJ
BIIUSIHUEM  TOKCHUKAHTOB, HaIpuMep CHUCTEMAriyTaTUOHA  MPUHUMAET
HEMOCPEACTBEHHOE Y4YacTHE B NPOLECCAX, CBSI3AHHBIX C IMOJJICPKAHUEM BHYT-
PUKJIETOYHOTO TOMEOCTa3a, a MPU BO3JACUCTBUM TOKCUKAHTOB UIPAET BEAYIIYIO
POJIb KaK OMOXMMHUYECKasi CUCTEMAa €CTECTBEHHON HUTONPOTEKIMU. B HacTosiee
BpeMs YCTaHOBJIEHA B3aMMOCBS3b MEXKTY
BBIPAKEHHOCTHIO ITUTOTOKCHUYECKOTO JEHUCTBUSI KCEHOOMOTHKOB (CYIOPOKHBIX
SJI0B, TICUXOTPOITHBIXBEIIECTB, METTeMOTJI00MHOOpa3oBaTeseH, JIETYy4ux siJIOB,
ATKUJMPYIOUIUX areHTOB, IUTOCTATUKOB HJPYTHX) U TAKECTbIO TMOBPEKICHUS
CUCTEMBI [JIyTaTHOHA, U3MECHECHUEM KOHIICHTpaLUHU BOCCTaHOB-
JEHHOTO TJyTaTHOHA, CYJb(TUAPWIBHBIX TPymm  OCJIKOB, MaJIOHOBOI'O
JIHMallbJIeTuaa, JIMEHOBBIX KOHBIOIaToB, CHIDKCHHEM aKTUBHOCTH
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JlekimonHseI kKoMIUIeKC «broaHaTuTHYECKass XUMHUSI U TOKCUKOJIOTUS» us 3
[IIyTaTUOHPETYKTAa3bl, TIII0K030-6-(hocharmernaporenassi, [IyTaTh-

OHITIEPOKCHJIA3bI, Ty TaTHOH-8-Tpancdepasbl, KaTaaasbl.

MumensimMu (perentopamu) st TOKCUYECKOTO BO3/ICUCTBHS MOTYT OBITh:

* CTPYKTYpHBIE DJJIEMEHTHI MEXKKJIETOYHOTO MPOCTPAHCTBA (HAIpUMeED,
CBSI3BIBAaHUE W WHAKTHBAIIUSACTPYKTYPHBIX 3JIEMEHTOB MEKKJICTOYHOU >KUIKOCTH
W TUTa3Mbl KPOBH, TPHUBOAAIIME K HAPYIICHUIOOCMOTHYECKOTO JIaBIICHUS,
n3mMeHenuto pH);

* CTPYKTYpHBIC AJIEMEHTHI KJIETOK opraHu3Ma (OeiKu, HyKIEHHOBBIC KHCIIOTHI,
JUNUAHBIC JJIGMEHTBI MEMOpaH, CCIIGKTHUBHBIC PEIENTOPhl  SHIOTCHHBIX
OMOpETYJISITOPOB);

* CTPYKTYPHBIE 3JIEMEHTBI CUCTEM PETYJISIUU KIETOYHON aKTUBHOCTH.

4. UnmocTpaTUBHBINA MaTepuaJI: CIIai b, TAOIUIIBI

5. JIureparypa:

HA PyCCKOM si3bIKe:

11. Bepreitunk T.X. Tokcukosoruyeckas XHUMHUS: YUEOHUK I CTYACHTOB
dapm. By30B 1 dakynsreToB / T.X. Bepreituuk; pea. E.H. Bepreituuk. - 3-e u3.,
nepepad. u jgor. - M.: MEInpecc-undopm, 2012. - 432 c.

12. Ilnerenéra, T. B. Tokcukonoruueckas xumus: yueonuk /. - M.: TOOTAP
- Menua, 2013. - 513 ¢

13. Toxkcukonoruyeckas XuUMHUS: METAa0OIM3M U aHaIW3 TOKCHKAHTOB:
yueOHoe mocobue + CD/ mox pen. H.M. Kanerunoit. — M., 2008. — 1016 c.
ITepemuer.

14.  Toxcukonorudeckas xumusi: yueOHuk / moj pea. T.B. IlnereneBoii. — 2-oe
m3a. — M., 2008. — 512 c. [lepener.

15. TCX-  CKpUHUHI  TOKCHUKOJOTMYECKHM  3HAYUMBIX  COCJMHEHUH,
M30JIUPYEMBIX JKCTpakiuei u copbuueit: yuebnoe nmocobue / I'.B. PameHnckasi,
I''M. PonuonoBa, H.W. Ky3nenona u A.E. Ileryxos; pen. A.Il. Ap3amacies . - M.
: I'DOTAP-Menua, 2010. - 240 c.

HA Ka3aXCKOM si3bIKe:

13. ApsicranoBa, T. A. buonorusiblk MarepualilaH MUHEpaay oJiciMeH
OKIIayJIAaHATBIH YJIbI dKOHE KYIITI 9cepJil 3aTTap TOObI: XUMHUS -(hapMaIeBTUKAIIBIK
dak. IV kypc cTyneHTTepiHe apHalIFaH OKy Kypaubl / - Anmatsl : DBepo, 2012. -
100 Get. C

14. ApsicranoBa, T. A. DBHOJIOruMAbIK MaTepuaniaH >3KCTPAKLUUSA SJICI
apKbUTBl OKIIAyJIAHATHIH YJIBl JKOHE KYIITI 9Cepili 3aTTap TOMTAPhI: XUMUS -
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dapmaneBTUKAIBIK PakynbTeTiHiH [V-Kype cTyAeHTTepiHe apHaIFaH OKY KYpaibl
/ - Anmmatsr : OBepo, 2012

15. MyxamerxaHoB, A. M. XUMHUSUIBIK KapyJbIH >KalIIbl >KOHE MEIUIMHA-
TaKTUKAJBIK CHIATTaMachl: OKy Kypaibl. - 2-0ac. - Kaparanasr : KK "Ax Hyp",
2013.

16. OpnabaeBa C.K., CepikbaeBa A.Jl., Kapakymosa A.Ill., Kymaraesa I'.C.
CoT-XUMHUSJIBIK capanTay >XOHE aHAJIUTUKAIBIK AuarHocTuka. OKy-o[iCTeMeNiK
Kypajbl. — AnMatel: «9Bepoy» O6acnackl, 2016. -2800.

17. TyneeB, U. KiMHHMKaNbIK TOKCUKOJIOTHS: OKy Kypaibl/. - IlIbIMKEHT:
"Hypnana - LTD", 2013. - 592 Ger. c.

18. Iyxkip6ekoBa, A. b. TOKCHKOJIOTHUSJIBIK XUMHS : OKYJIBIK . - AJIMATHI .
3OBepo, 2013

IJICKTPOHHBIC PECYPCHI:

9. Ananutnyeckas JAMarHOCTHUKA HapKOMaHUU U TOKCHUKOMAaHHH.
buoananuTuueckass XUMHsSI U TOKCUKoorus [DnekTpoHHbId pecype / IOKT'@A;
Men. u ¢dapmaneBTHueckuil (aKyJabTeThl. - DJIEKTPOH. TEKCTOBbIe AaH. ( 25,4
MO). - llleivkenT : b. u., 2011. - 3. ont. auck (CD-ROM).

10. Toxcukomgoruyeckas XUMHUSL. AHanuTnueckas TOKCHUKOJIOTHSI
[OnexTpoHHBIN pecypc]: yueObHuk / mox pen. P. V. XabOpuera. - DnekTpoH.
TekctoBbie NaH. (43,7 MbB). - M.: Uznarensckas rpynna "I'D0OTAP- Menua",
2010. - 752 ¢. 1. ont. auck (CD-ROM)

11. Xwumuueckue OMACHOCTHM M TOKCUKaHThI. [IpuHIMIBI Oe30macHOCTH B
XUMHUYECKON JabopaTopun [DIEeKTpOHHBIA pecypc]| : yuebHoe mocobue / JI. B.
EBceeBa [u 1p.]. - DneKkTpoH. TekcToBbIe naH. (47,2M0). - M.: "Jlutreppa", 2017.
- a11. onit. auck (CD-ROM).

12.  XuMHSIBIK KayinTep MEH YBITTBUIBIKTAp. XHUMHSUIBIK 3€pTXaHaJaFrbl
KAYIICI3AIK YCTaHBIMAPhl [ DJIEKTPOHHBIN pecypc]: OKy Kypajabl = XUMUYECKUE
OMACHOCTM W TOKCHUKaHThL. [IpuHuumbel 0€30MacHOCTH B XHMMHYECKOU
naboparopuu: yueOHoe nocodue / Y. M. JlaTxaeB. - DJIEKTPOH. TEKCTOBBIC JaH.
(67.9M0). - M. : "Jlutteppa", 2016. - 4800. ¢

AOIIOJIHUTECJ/IbHAA

5. Ky3bmenko, A. H. Crannaprusanus JIEKApCTBEHHOTO PACTUTEIBHOTO ChIPhS U
pacTUTEIbHBIX COOPOB METOJaMH HMOHO-3KCKIIIO3MOHHOM M Ta30- KUIKOCTHOMN
xpomatorpacduu : MoHorpadus. - Anmarsl : IBepo, 2017. - 120 c.

6. CpayOaes, E. H. OnaipicTik TOKCHKOJIOTHS HeETi3l. OHAIPICTIK ynap XKoHeE
yJIaHyJap: OKy-oficTeMeNiK Kypau /. - Anmartsl : OBepo, 2014. - 156 Ger. c.
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q)apMaHeBTI/IKaHLIK KOHC TOKCHKOJIOTHAJIBIK XUMMUS Kad)enpacm

JIeKIIMOHHBIN KOMIUIEKC «brnoaHamuTryeckass XUMUSI 1 TOKCUKOJIOTHSI
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6. KonTposibHbIe BONPOchI (0OpaTHasK CBS3b)

~ OcTpble OTPABIEHUS HACTYIAIOT B PE3YJIbTATE ICUCTBUS HA OPraHU3M ...

STOBUTBIX BEILECTB.
|0OTHOKpATHOW MaKCUMAaJIbHOM /10361
|[MUHUMAaNbHBIX 103 B TEUEHUE JUIMTEILHOIO BPEMEHU
|CHMOITOMAaTHYECKOT0 YNOTPEOIEHUSI HEYMEPEHHBIX J103
|[MUHUMaIBHOM J103bI

|0OTHOKpAaTHOM MaKCUMaJIbHOM 103bl B TEUCHHUE JJIUTEIIBHOTO BPEMEHHU
~ CKOpOCTh BCACBIBAHMS BEIIECTB, MOCTYMBIIMX B MUIIIEBOM KaHAJI, 3aBUCUT OT

X QU3NYECKUX U XUMUYCCKUX CBOWCTSB, ... .
IpH comepxuMoro >xenyaKa u KUIIoK
IpH xpoBu
loT cBOMCTB MeMOpaH
|oT UX KoJIMYecTBa
|oT MeTO1a BcachIBaHUS

~ OTpaBHeHI/Iﬂ, OCHOBAHHBIC HA Y4CTC 0COOEHHOCTEN KIIMHUYECKOTO TCUCHU:I,

KJIacCU(UIIUPYIOTCS HA ... .
locTpble U XpoHUUYECKUE
|YMBIILIIEHHbBIE
|OBITOBBIE
[mepopasibHbIE
|MHTASIIIMOHHBIC

~Ilo YCJIOBHUAM BO3HUKHOBCHHUA OTPABJICHUSA KJ'IaCCI/I(bI/IIII/IpyI-OTCSI Ha ....

|OBITOBBIE U TPOU3BOACTBEHHBIC
|cryqaiiabie

|MHT NS IIMOHHBIC
|yMBIIITIEHHBIE

locTphie U XpOHUYECKHE

~ 1o mpuunHaM BOZHHUKHOBEHUS OTPABJICHUS KIACCUPUITUPYIOTCS HA ... .

|cITyqaifHbIe U yMBIIIICHHBIC
|IpOU3BOJCTBEHHBIC
|OBbITOBBIE

|MHT A IINOHHBIC

locTprie

~ B 3aBUCHUMOCTH OT HyTCﬁ IMOCTYIIJICHUA SA40B B OpraHU3M OTPABJICHUA

KJaccupuImpyroTcs Ha ... .
|MHTaNSIMOHHBIE U MTEPOPATHHBIC
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locTpbie
|XpoHHUECKHE
|YMBITIIIEHHBIE
|ObITOBBIE

~ Ha TOKCHYHOCTh MOCTYNUBIIINX B OPTaHU3M XUMHUECKUX COSAMHECHUN
BIIMSIET ... .

|pacTBOpPUMOCTH B BOJIE U KUPaX

|moza

|pH *xenyaka u KUILIOK

|OOXMMUYECKU COCTaB KPOBU

|THIIBI MEMOpaH KIIETOK

~ TOKCHYHOCTH MOCTYHUBIIETO B OPTaHU3M BOJIOPACTBOPUMOTO
SJIOBUTOTO BEIIECTBA 3aBUCHUT OT ... .

|cltocoOHOCTH AUCCOMPOBATH HA MOHBI

|KOHIIEHTpaINH

|Tra MeMOpaHbI KIETOK

|oT pa3mepa ero yacTuil

|mo3bI

~ TOKCHYHOCTP MOCTYMHUBIIIETO B OPTaHU3M TBEPJIOTO STOBUTOTO
BEIIECTBA 3aBUCHT OT ... .

|pazMepa ero yacTuil

lero pacTBOpUMOCTHU

|103b1

|cmocoOHOCTH TUCCOIMPOBATH HA HOHBI

|KOHIIEHTpALIUH

~ OpHa ¥ Ta e 7103a s7a, OCTYMHUBIIETO B OPraHU3M Pa3InYHBIMU
Iy TSIMU, MOXKET BBI3BATH ... .

|HEOTMHAKOBBIN TOKCHYECKU P PeKT

|omuHAKOBBIN TOKCHYECKUN dHPEeKT

|TepaneBTHUECKUI 3P PeKT

[rubenb opranusma

|yCKOpEHHOE BBIJICIICHHE €T0 U3 OpraHn3Ma

~ TOKCHYHOCTh XUMHYECKHX BEIIECTB 00YCIIOBICHA HATHYUEM B X
MOJIEKYJIAX ... .

loripeiesieHHbIX (PYHKIMOHAIBHBIX TPYII U ABOWHBIX CBS3CH

|BOJIBI

lyrnepona

|caxapa
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~ MeMOpaHBbI KJIETOK IEPBOr0 TUIA MPOIMYCKAOT MOJICKYJIHI ... .

|B 3aBHCIMOCTH OT MX JTUTIO(PUIHHBIX CBONCTB

|B BUIE KOMIUIEKCOB

|u3 cpenibl C MEHBIIEH KOHIIEHTpalUEel B cpely ¢ 0OJIbIIeH KOHIIEHTpalel
|BOJIBI M aHHOHBI HEOOJIBIIIOTO pa3Mepa

|u3 cpesbl ¢ OobIIeH KOHIIEHTpAIUEH B cpely ¢ OOIbIIeH KOHIICHTpaIueh
~ MeMOpaHBbI KJIETOK BTOPOT'O THUIIA MPOITYCKAIOT MOJIEKYJIHI ... .

|B BUJIE KOMIUIEKCOB

|B 3aBUCIMOCTH OT UX JUNO(PUIBHBIX CBOICTB

|U3 cpenibl C MEHbBIIIeH KOHIIEHTpAIMEeH B cpey ¢ OoJibllel KOHIIEHTpaIuen
|13 cpenbl ¢ OobIlei KOHIIEHTpAIMel B cpey ¢ Oomblell KOHIIEHTpaIuen
| BOZIBI ¥ aHHOHBI HEOOJIBIIIOTO pa3Mepa

~ MeMOpaHBbI KJIE€TOK TPETHETO TUIA MPOMYCKAIOT MOJIEKYIIHI ... .

|13 cpenbl ¢ MEHBIIIEH KOHIICHTPAIUEH B Cpely ¢ OOJIbIeH KOHIIEHTpaInei
|B 3aBHCIMOCTH OT MX JTUTO(PUIHHBIX CBONCTB

|BUE KOMILIEKCOB

|BOJIBI M aHHOHBI HEOOJIBIIOTO pa3Mepa

|u3 cpenbl ¢ OoMbIel KOHIICHTpAIel B cpeay ¢ OOJblel KOHIIeHTpaluen
~ MeMOpaHBbI KJIETOK Y€TBEPTOr0 THUIA MPOITYCKAIOT MOJICKYJIHI ... .

|BOJIBI M aHHOHBI HEOOJIBIIIOTO pa3Mepa

|B 3aBUCHMOCTH OT WX JIMIO(PHUIBLHBIX CBONCTB

|13 cpesbl ¢ OobIeH KOHIIEHTpAIUEH B cpely ¢ OObIIeH KOHIICHTpaIueh
|13 cpenibl C MEHbBIIIeH KOHIIEHTPAIMEH B cpey ¢ OoJbliel KOHIIEHTpaIuen
|BHIe KOMIUIEKCOB

~ JleficTBHE TOKCUYECKUX BELIECTB, BCTYIIUBIINX B KOHTAKT C
KJIETKAMUOPraHUu3Ma, IpOSBIISIETCS MPU UX B3aUMOJEHCTBUHU C ... .

|penieniropamu
|omurocaxapunamu
|monucaxapugamu
|munuaaMu
|MyKomonrcaxapuiaMmu
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1. TakbipbiObl: /Kene1 TOKCHKOJOTUSJIBIK 3epTTeyJiepAeri XumMmms-
TOKCHKOJIOTHSUIIBIK 3epTTeyJiep epeKuIeJIiri

2. MakcaTtbl: CTyJEHTTEpre yJIbl 3aTTapFa KIMHUKA-TOKCUKOJIOTHSUIIBIK TaJaay
YKOHE aJIBIHFaH HOTIDKEIIEP/Il IYPHIC KOPBITHIHABLIAY Bl YHPETY YIIIiH OJIap IbIH
OUTIMIH ’K9HE TYCIHIKTEPIH KaJIBIIITACTHIPY.

3. Japic Te3ucrepi
Kocnap:
1. AHaJIMTHUKAJIBIK TOKCUKOJOTHSIFA KIpiCIIE:
a) aHAJIMTUKAJIBIK TOKCUKOJIOTHSIHBIH MiHJIETTEPI;
0) aHAJTUTHKAJIBIK TOKCHKOJOTUSHBIH MOHI.
2. KiMHHMKa-TOKCUKOIOTHUSIIBIK TAJIIAy IbIH €PEKIICeIIKTEPI.
3. Ynap MeH ynanynap.

AHAINTUKAJIBIK  XHMHUSIHBIH  peakuusuiapel ~ MEH  Tocuiaepi
TOKCHUKOJIOTUSUTBIK XUMHMSI OJIAPJBI allly >KOHE MOJIIEPIH aHbIKTay YIIH KeHIHEH
naigananpiiaael. KeiOip ¢apmarieBTik nmpenapaTTap yianyra ceden 00Iybl MyMKiH.
Ocspl mpenaparTapJsl amry YIIiH XUMHS TOKCHUKOJIOTHSUIBIK Tajjgayna Oip ChIbIpa
XKarnainapaa ¢apMaleBTIK TOCUIAEpl KoJAaHbUIaAbl. YIaHyfra cebenmni OoJiraH
ecimaiktep Oemiktepin XTT ¢apmakorHoctuka ToCUIAEpl  KOJJAHBLIA/bI.
TOKCHKONMOTUSIBIK XUMUS I9PUTIK 3aTTapMeH yJlapAblH MeTaboIn3M MpolecTepi
3epTTEUTIH OHOJOTHUSIIBIK XUMHS >KOHE Olp ChINbIpa MOHAEpPIMEH OaillaHbicTa
0oJ1aIbI.

AHAJIMTHKAJBIK TOKCMKOJIOTUSIHBIH MIHAETTEPi MEH MIHI

TOKCHKONMOTUSIBIK XUMHUSI yJIaHy JWarHOCTUKACHIHIA JKOHE KBUIMBICTICH
KYpecy/Zie YJIKEH MaHbI3fa He. 3epTTeNIeTIH OOBEKTTEp/AE YiapAblH OOMybl >KOHE
MOJIIIEPl Typasibl XUMUSA-TOKCUKOJIOTTAPABIH KOPBITHIHABICHI, COT-MEIUIIMHACHI
capamnibuiapbiHa (yJIaHy ceOenTepiH aHbIKTay YIIiH) )KOHE COT Teprey OpbhIHIaphIHA
(KBUIMBICTBI ally, MEMJIEKETTIK 3aHbUTBIKTHI )KOHE TOPTIOIH HBIFAWTY YIIIIH) YJIKCH
KOMEK KepceTeli. TOKCUKOIOTHUSITBIK XUMUSHBIH TPO(QUIaKTHKAIBIK OaFrbITTay1a Aa
MaHbI3bl  30p. XaJblK IMIApyallbUIBIFBIHAA  KOJIJIAHBUIATHIH  JKEKEIICJICHTCH
dbapmareBTiK mpenaparTap MEH 3aTTapblH JKOFAPFhl YIIAFBIIITHIFB TYPaTbl XUMHSI-
TOKCUKOJIOTHSUTBIK TOKCHUKOJIOTOTAP/ABIH, TUTCHUACBUIAPABIH, (papMaKoIorTapabiH
KOHE FBUIBIMH Oacka canajapJarbl 0acka MaMaHAapAblH KOPBITBIHIBIIAPE OCHI
3aTTapabl KOJJaHyJlaH IIBIFaphIll TacTay HEMEce OJIap/bl CaKTay >KaFaaiiapbiH
©3TepTy JKOHE XaJbIKKa 0acTay MocelleciH JKOHTe KOIOFa Heri3 Oonaapl. YIIaFbIin
3arTap Oap ayaHbl >KOHE OHEPKICIl MeKeMelepl maiijajiianfaH cyJapAbl XUMUs-
TOKCHUKOJIOTUSIUTBIK JKOHE CAHUTAP-TUTHEHAIBIK 3€PTTEY HOTHIKEIEPl CaHUTAPIIBIK
KOpFay MEKEMEJIEpiHiH THICTI MEKeMelep alblHAa KYPBUIBICTHI TOKTATy HEMece
Ta3apTKBIII KOHJBIPFBUIAPABI KalTa Kypy KaXKETTIr Typaibl MOcelie KoTepy YIIiH
nanjgaiafHajbl.
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TOKCUKONIOTUSAIBIK XUMHS TOCUIIEPIH TaijalaHa OTBIPHIN, CYMEH ayaJarbl YIIbI
3aTTapAblH IIEKTI JCHIeHIerT KOHICHTPAMACHIH aHBIKTAMIbl JKOHE OaKbLIAMIbI.
Kepcerinren Tocinaep NMECTUIUATEP/IH *KOHE ac OHIMIACPIHIETT KEHOip yiarbImI
3aTTapAblH  KaJAbIK MOJILIEpIH »oHe OacKalapAbl KajblllKa KEJNTipy YIIiH
naiigamanansl. JKEKemeNeHreH XWMUSUTBIK 3aTTaplblH  YJIAFBIIITHIFBl  TypPaJlbl
JIepeKTep XaJblK apachlHIa CAHWUTAPIIBIK aFapTy >XYMBICHIH, YJAFbBIII 3aTTapiabl
naianany epexkesnepiH TYCIHAIPY JKOHE OChl KOCBUIBICTAPMEH yJaHyaaH
CaKTaHABIpyFa apHaJIFaH mapajiap yIIiH naiganaaHbuIaibl.
AHATUTHKAJIBIK TOKCUKOJOTUSIHBIH TAJIAay/IbIH epeKIIeTiKTepi
XTT-ra ToH Oipcbinbipa epekueniktep 0ap. XTT-na ynanran 3aTTap/isl
Alry %oHE MOJIIEpPIH aHbIKTAy YIIIH aHATUTHKAJIBIK )KOHE (papMHUAIEBTIK XUMUsIA
KOJJaHAThIH OIpKaTap peakuusyiap MeH Tocuiaep naijanaHsuianbl. bipak Oy
peakiusiiap MEH TOCUIIEPIIH K001 CEe31MTaJIAbIFbIHBIH HEMECE
cneninuKanusaablFbiIHAa ~ TOMEHJETIHEH  XWMHUHU-TOKCUKOJIOTHSUIBIK — Tajijaay
MakcaTTapsl yiriH xapamcbiz. XTT-1a ynarsiin 3aTTapaplH O0IMAaIIbl MOJIIIIepl FaHa
00JaThIH 3epTTEy OOBEKTTEPIHIH Op alyaHIBIFBIMEH cHUMaTTanangsl. byn 3arTtap
OHMOJIOTUSIIBIK MAaTPEHAIIIBIH MOJI MOJIIIEPIH/IE€ MUKPOChIHAMaIap OOJIbIN TaObLIa kI,
VYnareim 3aTtTapabpl Ally MEH MeIIIEPiH aHBIKTayAa KIpiCyJleH ajblH OJIapiabl
TUICTI 00BEKTTEpAEH Oemin any Kaxer. XTT OapbicblHIa 3€pTTENETIH OOBEKTTEH
yIaFbIll 3aTThl OOJyJe JTaWbIKCHI3 TOCIM KOJJaHFaHIa, OJI JKapThUIail Hemece
TYTeNAei dKOFaJblll Keyl MYMKIH. Opl OipchInbipa KaFaaiapaa Tek Oip FaHa 3aTThl
opTYpii 0OBbEeKTTEpACH 061y YIIiH 0acKa TOCUIAEP KOJIJIaHy KaXKeT.
XTT epexuienikTepiHiy O0ipi MbIHAIAM:
1. VYnanyra ceOemmri OoyiFaH 3aTTaplibl 3€pTTEYMEH KaTap OJapJblH
METa0OIUTTEPIH JIe OMOJIOTHSIIBIK MaTepUaiaH 0oy )KOHE aHBIKTAy KaXKeT.
ONiK  MaTepuanblHIa  YJIAHABIPYIIBI  3aTTBIH ~ MOJIIepl  IIaMalbl  FaHa
OONATBIHIBIFBIH €CKEPIN, OChI 3aTThl ATy VIIIH CEe3IMTall PEaKIUsIap bl
naiijamany kKepek. bipak, >Korappl ce3iMTal peaknusuiapAbl TaiJaTaHFaH/a
OMOJOTHSIIBIK MaTepUall ChIFBIHABIIAPBIHAH TEK yJIaHyFa ceOen OOFaH YIIbl 3aTThI
FaHa eMec, JEeHE KJeTKajdapbl MEH YJINalapblHbIH Kypamibl Oesiri Ooibl
TaOBUTATHIH KehOip Oacka 3attapasl na (Hg, Fe, Ca, Na), coHbIMeH Katap ey/IeH
OYpBIHBIpAK €MJIK MakKcaTIeH TEepamneBTIK MeJliep/ae KaObUIJaHFaH JIOpPLUIIK
3artapasl Aa Anry MymkiH. COHIBIKTaH, capamniibl-XUMUK 3€PTTEICTIH 3aTTapbl
alryra KOJIIaHbUIAThIH peaKIusiap HOTHXKEIIEPIH ypbIc Oaranai Ouiyre THiC.
Yaap xkoHe yjaany
Kasipri ke3me meauimHaga KOJIJIAHBLIATHIH (papMareBTIK MpernapaTTapIbiH
caHbl oTe Kon. by npenaparrap tepaneBTik Memepe (103a1a) aypy caiiapblHaH
Oy3bUIFaH JeHe KbI3METIH KanmblHa KenTipeni. Keibip xarnmaiimapna Texk Oip raHa
JOpuTiK 3aTTap (IIamanaH ThIC MOJIIEP/AE, ACHE PEaKIMSICHIHBIH O3TepYyIHIE KOHE
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T.0.) amamaap MEH >KaHyapiiapra 3usHAbI ocep kepceremi. Omap AeHEeHIH MaHbI3IbI
TIPIIUTIK OpEKeTiH Oy3ybl, MaTOJIOTHSUIBIK ©3TepicTep TYABIPYbI, all OipchIIbIpa
Karmanmapaa egimMre oKemim corybl MyMKiH. [[opimik Hemece Oacka 3aTTap ocepiHeH
TYBIHJIAUTBHIH MMAaTAIOTUSIIBIK ©3repicTep KOMIUIEKCI YJaHy HEMECEe HHTOKCHKALMS
(1eHeHIH yJiaHybl) JEI aTaJIa ibl.

VYnany nen ofeTTe «3K30T€H[1» yJap JeN arajaThlH, AFHU JEHEre ChIPTTaH
KEJIIIT TYCETIH YJIAFbINI 3aTTap TYFhI3aThIH MHTOKCHUKAITUSAIAP/IbI aluTaabl. Y 1aHyFa
ycTeMe MeJliep/e JIeHe KbI3METIH Oy3aThlH TeK (papMalleBTIK Mpenaparrap raHa
e€MeC, XaJblK IApPyallbUIBIFBI ~ MYKTaXbl  YIIH  IIBIFAPBUIATHIH  (AYBLT
apyanbUIbIFbIHAQ ©CIMAIKTEp MEH >KaHyapiiap 3USHKECTEpIMEH Kypecy YILiH
KOJIIaHBUTATBIH ~ YJIBI ~ XUMHUKATTap, OPTYPJl TEXHHUKANBIK CYMBIKTBHIKTAP,
TYPMBICTBIK XUMHMSI 3aTTapbl KOHE Oackaiap) KenTereH 06acka 3arrap ja cebemniri
6onaapl. COHIBIKTAH TOKCUKOJOTHSIIBIK XHMHSHBI OKbIFaHAA YJaHyra ceOen
007ybl MYMKIH 3aTTapiAblH OopiH, onapiblH (apMaieBTIK Ipemaparrap peTiHe
KOJJIaHBUTybIHA HE Oacka TaraliblHIaTyblHA KapamacTaH yiap Jem aTalMBbI3.
Toxcukonorust (Tpek ce3nepl «y» KOHE «UTiM») yIIbl 3aTTap/blH KAaCHUETIH KOHE
OJIApJIBIH JICHENIe TATOJOTHUSIIBIK ©3TepiC TYFhI3yBbIH 3€pTTEHTIH FHUTHIM. COHBIMEH
KaTap TOKCUKOJIOTHS €MLY XOHE YJIaHYAbIH alJbIH ajly VIIiH KOJIIaHBUIATHIH
THIMTI 3aTTapbl 3€PTTEHIi. TOKCUKOIOTHUSITBIK XUMUS YIIBI 3aTTap MEH yJIaHYIbI
OJIapJBIH  YJAHJBIPY JUHAMUKACHI (TOKCHUKOJOTHUSUIBIK JUHAMUKACHI) IKOHE
yJIaHJIBIPY KMHETUKACHI (TOKCUKOJOTHUSIIBIK KHHETHKACHI) TYPFBICBIHAH 3EPTTCH/II.
Ynauaplpy JWHAMHUKAChI JIETCHAC YJIbI 3aTTapJbIH JCHETE docep €Ty MEXaHH3MIiH
TYCiHenmi. YJaHgapy KWHETHKAChl JIEHEAE VYJbI 3aTTap/blH ©3TepicKe YIIbIpay
nporiecid (yJIbl 3aTTapblH JICHENIE CIHIpUIYlH, TapayyblH, OJapAblH JeHEJCH
OeminyiH xoHE T.0.) 3epTTeiini. YiapablH yIaHAbIPY KMHETUKACHIH Oy XUMUS-
TOKCUKOJIOTMSUIBIK ~ 3€pTTE€yre  JKaTraThlH  afF3ajiap  MEH  OMOJIOTHSUIBIK
CYMBIKTBHIKTAPJBI AYPBHIC TaHAAyFa, yIaHy ceOenTepiH aHbIKTayFa OailaHBICTHI
XTT motmxenepin aypeic Oaranmayra MYMKIHIIK Oepei.

YaanyJap KoHe 0JIapAbIH KIKTeyi
Vw1 3aTTap ocepiHEHOOJIFAaH ylIaHyJIap/IblH *KeKe KikTenyl K. Kazipri yakrra
KJIIMHUKAJIBIK €PEeKIISTIKTepIHe (KYIITI oHE CO3bLIMANIbI) YJIaHy KarjaiiapblHa
(TYPMBICTBIK, OHJIPICTIK >XKOHE OacKayiap), JeHere TYCy KoJiiapbiHa (aybI3
apPKbUIBI-TIEPOPAIBBIK, aya apKbUIBI-MHTATSIMUIBIK KoHE Oackanap) >KoHe T.O.
Oacka cebenTepre Heri3AeNreH yJaHyJapJblH OipHele >XikTeynepi Oap. bi3
yJIaHyJaplblH KOPCETUITeH TYpPJIEpiHIH KeHOipeynepiHiH FaHa KbICKalla
cUnaTTaMachlHa TOKTAJIaMBbI3.
Kyuwri ynanynap. Jlenere yibl 3aTTap/bIH ©T€ apThIK MOJIIEPiHIH dcepi
HOTHKECIH/IE Oacranaspbl. Omnap KbLI1JIaM aypy oenrinepiMeH
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(cumTOMAaTHUKAChIMEH) KOCa Kypeli *oHe OipHelne MUHYT (CHHHIb/I KBIIIKBLT
’KOHE OHBIH TY3bl) caFaT HE TOYJIK INIHAE OJIyMEH asKTalybl MyMKiH. Kem
Karnanumapaa yilaHynap Ke3lercoK OobIn TaObuianbsl. Ajaiiia entipy Hemece
KYW3EIreH aJaMHbIH oJICI3 XaliH OJlaH 9pl HalllapjaTy MakcaTbiMeH (OHBIH
MYJIKIHE ue 00y YIIIiH, 30pjay *oHe T.0. MaKcaThIMEH) dJieil KATThl YJIaHJIbIPY
KPUMHUHAIABIK (KBUIMBICTBIK) JCM aTajiajibl. YJIbl 3aTTap ©31H-031 eJITIpy YIILIH
ne (CyMIMHaIABIK yJIaHyJap) KOJIaHbLUTYbl MYMKIH.

KyurTi acepni dapmaneBTik npenapaTrTap/ibl 631H-631 eMiey MaKcaTbIMEH
KaObUIaFaH afaMIapAblH KYIUTI ylaHy >kargaiiapsl aa oenrun. Kymri ynanyra
MEUIIMHA KbI3METKEPIIEPiHIH HEMECE JIopiXxaHa KbI3METKepJIepiHiH KaTeci ceben
OosrraH Jkarjainap Oipmiama cupek, Oipak kesmecim Typaabl. KymTi ynanymnap
JopliepAl aypy JEHECIHE MepopabIblK EHTI3y OpHbIHA KYpe TaMbIphIMEH
K10epy IyphIC €Hr130ey TOCUTIHIE Ae Ke3Aece .

Co3bliManbl yJaHyJIapFa JeHEee KUHAyFa OeiM yIbl 3aTTapblH a3
MOJIIIEPIH Y3aK YaKbIT 00ibl KaOblIAay cebern Oosanbl. MyHai 3aTTap KaTThl
yIaHABIPMAMIBI, OMTCEe, NCHEHIH HEe OJI, He OV KBI3METIH OYJIIipy MYMKIH.
Cozpuimanbsl — yna"yjaap Oasy OKYpylMEH JKoHE ayblpy  OelruiepiHiH
(cUMIITOMJIAPBIHBIH) KOMECKUIITIMEH CUIIATTAJIA/IbI.

Kacion yaanynaap. Mynnail ynanynap yibl 3aTTap ©HJIPUIETIH HEMece
naialaHbUIaTBIH  3aybITTapa, ¢adpuKanapjaa OpTYpJ KOCIOpBIHAApBIH/A,
XuMusl  aboparopusiiapbeiHaa  kesgeceni. OChIHIAN 3aTTap OCEPIHEH YIIBI
3aTTapMEH JKYMBIC iCTeHTIHAEp YIIbIpaiapl. OChl 3aTTapMEH KYMBIC 1CTETCHIE
TEXHUKa KayllCiIirl epekesieplH caKTaMay HOTHIKENepl CO3bUIMajbl yJaHyFa
ceben Oomanpl. bipak ymareln 3arTap asKTajgaThlH HEMECe TOCHUIATHIH
Ka3aHABIKTap, Kypajaap, ChIMBIMIBUIBIKTAp amarka YIIbIparaHja, ojap KYIITi
yJlaHyJapFa ajibll KeJel.

TYpPMBICTBIK yJIaHYJIap Ke3/1elCOK YJIaHyJap KaTapbiHA KaTa/bl

Omap y#l ImNHAIK S>KOHE IMAPYAIIbUIBIK TYPMBICTA YIIBI 3aTTapbl
(keMIprimrTepal, USHAbL >KOHIIKTEPl >KOATBIH 3aTTapibl, KUIM Ta3alalTblH
CYWBIKTBIKTapJbl JKOHE OacKajapipl) YKBITICHI3 CakTay JKOHE JIOPINIIK
npenaparrap OpHBIHA KOJJIAaHy HOTIDKECIHAE TybIHAaWael. EpecexTepain
TYPMBICTBIK YJIaHYJapbl OJIapAblH MacC KYHIHAE aJKaorojib IMINMIIKTEPIiH
OpHBIHA KaTeJecim OpTYpJdi CYHBIKTBIKTApAbl TMaiJanaHy calJapblHaH
OONaTBIHIBIFBI Ja cUpeK emec. bamamapablH KOJbl KETETIH KepAe YKBINCHI3
CaKTaJaThIH JOPUIIK OHE TYPMBICTHIK YJIAFBIII 3aTTapMEH OJIApAbIH YJaHy
xKarnaunmapsl Oenruti. TypMBICTHIK yiIaHyjap KaTapblHa albKOTaIN3M MEH
KapKOMaHHUSI >KaTaJIbl.
4. UnocTpaTuBTI MaTepuadl:
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- mpe3enTanus MicrosoftPowerPoint.

5. ¥chIHBLIFaH d/1e0uerrep
Heri3ri:
Ka3ak TijiHae:

1. ApsictranoBa, T. A. buoNOrusIBIK MaTepualJaH MUHEpaiiay oJICIMEH
OKIIayJlaHAThIH yJIbl JKOHE KYIITI ocepial 3arrap TOObI: XUMHS -
dapmaneBTukabIK Gak. [V Kypc cTyAaeHTTepiHe apHajaFaH OKy Kypajbl / -
Anmatsl : DBepo, 2012. - 100 er. C

2. ApsictaHoBa, T. A. BUONOTHSIIBIK MaTepHalAaH dKCTPAKIUS dJ1iC1 apKbUIbI
OKIIayJIaHATBIH yJIbI JKOHE KYIITI ocepil 3aTTap TONTAapbl: XUMHS -
dbapMmaneBTUKaNBIK (akynpTeTiHIH [V-Kypc CTyIneHTTepiHEe apHaliFaH OKY
Kypauibl / - AnmMartsl : 9Bepo, 2012

3. MyxamerkanoB, A. M. XuUMHSAIBIK KapyIblH >KaINbl JKOHE MEIAUIIMHA-
TaKTUKAJIBIK CHIIATTaMachl : OKYy Kypaibl. - 2-6ac. - Kaparannmsl : KK "Ax
Hyp", 2013.

4. Oppabaesa C.K., CepikbaeBa A.Jl., Kapakynosa A.III., XKXymaraesa I'.C. Cort-
XUMUSUTIBIK CapanTay >KoHE aHAJIUTUKAIBIK JuarHocTuka. OKy-ollicTeMeNiK
Kypaibl. — AaMatel: «9Bepoy» O6acnackl, 2016. -2800.

5. TyneeB, WM. KnuHukanblKk TOKCUKOJOTHS: OKy Kypanbl/. - [IIbpIMKeHT:
"Hypnana - LTD", 2013. - 592 6erT. c.

6. Ilykip6ekoBa, A. b. TOKCUKOIOTUSUIBIK XUMHUS : OKYJIBIK . - AJIMaThI : DBEPO,
2013

OpbIC TTiHIE:

1. Bepreituuk T.X. Tokcukogornyeckass XuMusi: y4eOHHK JIJIsi CTYACHTOB (apMm.
By30B 1 ¢akynsTeToB / T.X. Bepreitunk; pen. E.H. Bepreiiuuk . - 3-e¢ u3n.,
nepepad. u o - M.: MEInpecc-undopm, 2012. - 432 c.

2. Ilnerenéra, T. B. Tokcukonornyeckas xumus: yueouuk /. - M.: ITDOTAP -
Menmua, 2013. - 513 ¢

3. Tokcukojornyeckas XUMHs: METa0OJM3M W aHaJu3 TOKCHMKAHTOB: y4eOHOE
nocobue + CD/ nox pen. H.W. Kanetunoii. — M., 2008. — 1016 c. [1epemner.

4. Tokcukonornueckas xumusi: yueOHuk / moa pen. T.B. [lnereneBoil. — 2-oe
m3a. — M., 2008. — 512 c. [lepenner.

5. TCX-CKpMHHMHI TOKCHKOJIOTMYECKH 3HAYUMBIX COCAMHEHUH, H30JHPYEMBIX
IKCTpakiuue u copOimeit : ydebnoe mocodbuwe / I['.B. Pamenckas, .M.
Ponuonona, H.M. Ky3uenoBa u A.E. Iletyxos ; pea. A.Il. Apzamacues . - M.:
['S0TAP-Menua, 2010. - 240 c.
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3JIEKTPOH/IbI 0achLIbIMAAP:
AHanmuTu4eckas JTMArHOCTUKA HApKOMaHUU u TOKCUKOMAaHUHU.
buoananmutuueckass XUMHUS W TOKCHKOJOTUS [DJEKTpOHHBIA pecypc /
IOKI'®A; Men. u apManeBTHUECKU (PaKyIbTEThl. - DIEKTPOH. TEKCTOBBIE
na. ( 25,4 M0). - lllemmkenT: b. u., 2011. - 31 ont. auck (CD-ROM).
Tokcukonornyeckass XuMus. AHATUTUYECKAsT TOKCHKOJIOTHSA [DNEKTPOHHBIN
pecypc]: yueonuk / nox pea. P. V. Xabpuesa. - DIeKTpOH. TEKCTOBbIE JIaH.
(43,7 MB). - M.: U3narenbckas rpynmna "['D0TAP- Meaua", 2010. - 752 c.
1. ont. auck (CD-ROM)
XHUMHUYECKHE OIMAaCHOCTH M TOKCUKaHThl. [IpuHuuMnbl Oe30macHOCTH B
XUMHUYECKOM TabopaTropun [ DIEKTpOHHBIN pecypce] : yueOHoe nocoodue / JI. B.
EBceeBa [u ap.]. - DnekTpoH. TekcToBble AaH. (47,2M0). - M.: "Jlutreppa",
2017. - 371. onit. muck (CD-ROM).
XUMMSUTBIK ~ KayiOTep MEH YBITTBUIBIKTap. XHUMHSUIBIK —3€pTXaHa/IaFbl
KayIlCI3MIK ~ YCTaHBIMIAPHl [DJIEKTPOHHBIA pecypc|: OKy Kypalbl =
XVWMHUYECKHE OINACHOCTH M TOKCHKaHTHL. [IpuHuumel Oe3omacHOCTH B
XUMUYECKOH J1aboparopun: yueoHoe nocodue / Y. M. Jlarxaes. - DIeKTpPOH.
TEeKCTOBBIE AaH. (67.9MO0). - M. : "Jlurreppa", 2016. - 4800. c

KOCBhIMIIIA d1e0ueTTep:

Ky3bmenko, A. H. Cranmaptusanmst 1eKapCTBEHHOTO PACTHTEIHLHOTO CHIPhS U
pPaCTHTETBHBIX COOPOB METOIaMU MOHO-IKCKITIO3HOHHOM M Ta30- KUIKOCTHON
xpomatorpaduu: MoHorpadus. - Anmatsl : IBepo, 2017. - 120 c.

Cpay0Oae, E. H. OnpipicTik TOKCHUKOIOTHSI HETi3l. OHAIPICTIK yiap KoHE
yJaHysap: OKy-ofiCTeMeNiK Kypaiu /. - Anmartsl : 9Bepo, 2014. - 156 Ger. c.

6.bakbL1ay cypakrapsbi:

~ OTKip ylaHynap ar3ara yJbl 3aTTHIH ... 9Cepl HOTHKECIHEH TYBIHIANIBI.

|6ip peTTiK MaKCUMaIbIbI 1032

|y3aK yaKbIT OOMbI MUHUMAJIB/IbI 1032

|H_ICKCi3 A03aHbl CUMIITOMATUKAJIBIK KOJIJIaHY

|[MUHUMAaTBABI 032

|Oip peTTik MakCHMaJIb/IbI J03aHbI Y3aK YaKbIT OOWMBI KOJIIaHY
~ Ac apHachl apKbUIbl TYCKEH 3aTTapJblH CIHIpUTYl, OJapAblH (HU3UKAIBIK

KOHEXUMMUSIIBIK KACHETTEPI, ... TOYEIIII.

| ackazan meH imexTin pH-bHa

| KauHBIH pH-bIHA

| MeMOpaHaapIbIH KaCUCTTEPiHE
| Mesepine
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| ciHipinmy omiciHe

~ KnuHMKaIBIK aFbIM €pPEeKIIUTIKTEpiHEe HET13/IeNITeH yIanyiap ... O0JIbIT

KJaccuuKaIusIaHaIbl.
|oTKip 7k0HE CO3bLIMAJIBI

lomeiti
|TYPMBICTBIK
[mepopanb sl

|MHT JISITTUSUITBIK

~ [laiina 6oy xargaitnapeiHa OaliIaHBICTBI yJIaHyIap ... OOJIBII

KJ1accu(puKaIusiaHa bl

| TYPMBICTBIK KOHE OHIPICTIK
| Ke3/MecoK

| HTHTATISITUSITBIK

| ometii

| ©TKip JK0HE CO3BLIMAITBI

~ Tlaiima  Gomy  cebOenrepiHe  OalimaHBICTHIYJAHyJap ...  OOJBII

KJ1accu(puKaIusiaHa bl
| Ke3/1eMCOK KoHe d/ieHi
| eHaIpICTIK

| TYPMBICTBIK

| HTHTATISATUSITBIK

| eTKIp

~ A¥3ara eHy KoJiJapblHa OailIaHbICThI yIaHyJap ... O0JbII

KJ1accu(puKaIusIaHa Ibl.

| MHTITATIASITBIK JKOHE TICPOPAITIbI

| eTKIp

| co3bLIMAaITBI

| ometii

| TYPMBICTBIK

~ A¥3ara TYCKCH XUMHUSITBIK KOCBUTBICTAP IBIH YIIBUTBIFBIHA

|cy MeH Maiinapza epirimriri
|mo3a

lackazan MeH imek pH-b
|[KaHHBIH OMOXUMUSIIBIK KYPaMBI

|Kacyiia MeMOpaHaIapbIHBIH TYPi

... 9Cep eTel.




ONTUSTIK-QAZAQSTAN SOUTH KAZAKHSTAN
MEDISINA MEDICAL
AKADEMIASY ACADEMY
«OHTycTiK KasakcTaH MmeauuuHa akanemusicel» AK AO «lOxHOo-Ka3axcTaHCKass MEAUUVHCKAA aKafeMusa»
dapMareBTUKAIBIK KOHE TOKCHKOJIOTHSUIBIK XMMUS Kadeapachl 044 -55/ 03-ctp.29
JlexinoHHbBIN KOMILIEKC «bruoananmuTuueckas XUMUS U TOKCUKOJIOTHSD 3 3

~ A¥3ara TYCKEH CyJla €pUTIH YJIbl 3aTTHIH YJIBUIBIFBI OHBIH ... TOYEJI.

|[moHapFa qucconualaiany KaoiaeTiHe

|KOHIIEHTpaIUsIChIHA

Kacymia MemOpaHanapblHbIH TYpiHE

|OemnIeKTepiHiH OJIIeMIHE

|mo3ackina

~ AF3ara TYCKEH KATThl YJIbl 3aTTHIH YJIBUIBIFBI OHBIH ... TOYEIIi.

|OemIeKTepiHiH oJIIeMIHEe

lepirimTirine

|mo3ackina

|[moHIapFra guccolmanuaiany Kabiierine

|[KOHIIEHTpaILMAChIHA

~ OPTYPJIi )KOJIMEH ar3ara TYCKEeH YJIbIH O1p/eil 103aChl ... TyAbIPaIbI.

lopTypii yBITTHI 3 deKT

|6ipaeit ybITThI 3 PexT

| TepanieBTUKANBIK D PeKT

|aF3aHbIH ©JIIMIH

| OHBIH aF3aJiaH KbUIIAM IIBIFAPBUTYBIH

~ XUMUSIIBIK 3aTTap IbIH YJIBUIBIFBI OJIAP]IbIH MOJICKYJIACBIH/IAFHI ...
OaltaHbICTHI. |OenTiIl GYHKIIMOHAABIK TONITAp MEH KOC OalaHbICTapFra

lcyFra
|[KemMipTeKKe
|[KaHT OGeuiierine
| rroKO3ara

~  JKacymamapaeiH OipiHII TUNTErT MeMOpaHalapbl MOJIEKYJagapIbl
OTKI3e/Il.

|muTIoUITB Bl KaCHETTEpiHEe OalIaHBICTHI

|[KOMTIUTEKCTED TYpiHAC

| KOHIIEHTPAIUSCHI a3 OPTaJIaH KOHIICHTPAITUSICHI KOl OpTara Kapan
|Cy MeH eJiieMi a3 aHUOHIAPAbI

|KOHIICHTpAIMSICHI KOIT OpTaJiaH KOHIIEHTPAITUACKHI a3 OpTara Kapai

~ JKacymanapablH €KiHILI TUIITErl MEMOpaHanapbl MOJIEKYJIaJap/bl ... OTKI3E/l.
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|[KOMIUTEKCTED TYpiHAC

|muouIsaEI KacCUeTTepiHe OaliIaHBICTHI

|KOHIIEHTpAIMSICHI a3 OPTa/IaH KOHIICHTPAIUSCHI KOT OpTara Kapai
|KOHIIEHTpAIMSCH KOIT OpTaiaH KOHIIEHTPAIHSCH a3 OpTara Kapaii
|cy MeH enmieMi a3 aHHOHIAPIbI

~ KacymanapaplH YIIIHIII TUOTErT MeMOpaHamapbl MOJEKyJIajlapabl
OTKI3€E/Il.

|KOHIIEHTpAIMSCH a3 OpPTaJaH KOHIICHTPALUSACHI KO OpTaFa Kapai
|munouabael KacueTTepine OalIaHbICThl KOMIUIEKCTEP TYPIHAE
|cy MeH eJiieMi a3 aHUOHIAPAbI

|KOHLIEHTpaLMSIChl KONl OpTaJaH KOHIIEHTPALMSIChI a3 opTara Kapail

~ JKacymanapaelH TOPTIHIINI THOTErl MeMOpaHallapbl MOJICKYyJanap bl
OTKIi3el.

|cy MeH eieMi a3 aHHOH AP IbI

|muTIoUITB Bl KaCHETTEpiHEe OalIaHBICTHI

|[KOHIIEHTpAIHSICHI KOTI OPTaJlaH KOHIICHTPAIMACH a3 OpTara Kapai
|KOHIIEHTpaIsCHl a3 OpTaJaH KOHIIEHTPAIIUACKHI KOIT OpTara Kapai

|KOMILIIEKCTEP TYPIHJIE

~ Afr3a KacymachbIMEH KOHTaKTKa TYCKEH YJIbl 3aTTap/blH 9Cepl OnapiblH ...

OaliytaHbICKAHHAH KEW1H OaliKaaabl.

|perterrropapmen

|omurocaxapuarepMex

|monucaxapuaTepMeH

|munuaTepMeH

|MyKoToIMcaxapuaTepMeH

~ OpOip MYIIEAET] YIbIH MOJIIIEPl COJT aF3aHbIH ... OalJIaHBICTHI.
|[KaHMEH KaMTaMachl3 eTuTylHe

|ciennuKanbIK penenTopbiHa

| MeMOpana TypiHe


http://www.xumuk.ru/biospravochnik/882.html
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|muddysus Typine

|cieruuKanbIK TachIMAIIaFbIIITAPhIHA

~ VYIIbl 3aTTap KaH TaChIMAJIAFBINT KalWUIPIAPAaH ... TYCEe/Il.
|KacylaimiiiK KeHICTIKKE

Kacymara

kil KaHaHHABIMbIHA

|yJIKeH KaHaitHaIbIMbIHA

|mumda TyiiHaepine

~ OJICI3 OpraHUKaJIbIK HETI3/Iep ... PeaKIHusIbl 00Jica, HECEN apKbUIbl >KAKChI
IIBIFApBLIA/IbL.

|KBITITIKBLT

|cinTim

|6eiiTapan
lonciz-cunrimi
|[KaHBIKKBIH CLITLT

~ Honpapra *aKchl AUCCOIUAIMATIAHATHIH KYIIT] 21eKTponuTTEP HECET apKbLIbl
... OOFaH1a MIbIFapbLIA/IbI.

IpH=5,6
IpH=7,8
IpH=12,0
IpH=2,3

~ Kemnreren yibl 3aTTapAblH METaOOIU3MBI OaybIp/ia OTETIHIIKTEH OJIAPJIbIH OT
APKbUIBI MIBIFAPBUTYHI ... OAMIaHBICTHI 00JIA IBI.

|MOJICKYJ'IaJ'IapBIHBIH GHIHCMi MCH MOJIEKYJIAPJIBbIK MacChIHA

|3aTTBIH MOJSAPIIBIFBIHA

|MOJNIeKyIaHbIH TUTTOPUITBAUTITIHE

|MOJIeKyTaHBIH THAPO(PHUIBILTITIHE
KCEHOOMOTHUKTEPIIH (PYHKIIMOHAIIBIK TONTAPbIHA

~ VYnapl 3arTap MeH OaybIpia TY3UIT€H OJapblH METaOOIUTTEpI OT apKbLIBI
1IIIEKKe OTIIM, KeW1H KallTagaH KaHFa CIHIPUTIN ... OOJIIHII IIbIFaIbI.



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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| Oylipek apKbLIbI HEeCEIIIeH
| HOXICTIeH

| cytnen

| Tepi Oe3aepimeH

| TBIHBIC aNiFaH ayaMeH

~ BUONOTUSINIBIK MaTepHaliapJilaH ajlblHFAH CBHIFBIHIBUIAPLI Ta3apTy ... SJICI

KOMETIMEH KYPri3iiei.
|xpomarorpadust

| cnexktpodoTomepus

| Mukpoudysus

| MUKPOKPHCTAIITOCKOTTHSI
| KaliTa KpucTangay

Kpeaut Nel-2

1. TakbIpbIOBbI: AIaM MEH KaHyap ar3acblHAaFbl KCEHOOUOTUKTEP

ouorpancopmManUsAChI

2. MakcaThbl: CTy/ICHTTEpTre YJIbl 3aTTapFa KIMHUKA-TOKCUKOJIOTHSIIBIK Taliay
YKOHE aJIbIHFaH HOTHKENEP/Il IYPhIC KOPBITHIHABLIAY Il YHPETY YIIIH OJapIbIH

OUTIMIH JKOHE TYCIHIKTEPIH KaJbIIITACTHIPY.
3. apic Te3ucrepi:
Kocnap:

1. Vnsl 3aTTapapiH OpraHu3Mre eHy >KOJIaphl, COPBLTY, COPBLITY MEXaHU3MI;

2. Y7bI 3aTTapbIH OPraHU3MIE Tapadyhl.
3. YnwI 3aTTapIbIH oprau3mie 6aiiaHbICybl



http://www.xumuk.ru/encyklopedia/2/5089.html
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4. VYnapaplH OpraHu3MHEH OeiHyi

YiIbl 3aTTapAbIH OPTaHU3MIEe €HY KOJI1aPbl, COPbLILY, COPbLIY MeXaHU3MI

VYnareImn 3aTTap CHIPTKBI OpTajaH alfHANBICTAaFhl KaHFa JKoHE JauM@ara
eneni. OnapabIH aFbIMBIMEH YJIAFBIIT 3aTTap KIETKAapablK CYHBIKTHIKKA, KEHiH
KJIeTKajapra eTell. YJaplblH KJIETKaJlapFa €pKiH ©TylHE OJIapJblH OeTiH
KOMKepreH meMOpaHanap keaepri 6onaapl. Kiietka MmeMmOpaHalapbIHBIH YIKEH
POJIiH €CKepe OTBIPHIN, OJIAPBIH KYPBIIBIMBIH JKOHE KBI3METIH 3€pTTEyTe YJIKCH
Hazap ayjaapbuiagbl. MemOpaHa apanac IUTFOCTI JIMOUATEPAIH KOoC KaOaThlHaH
Typaabl. Jlunuarepain Koc KabaTblHIa KOMIPCYTEK Ti30eKTepi iIke KaparaH
KOHE Y3MIKCI3 KeMipcyTeK (a3zachlH Ty3edl, OJI JUMHUATEPIIH TUIPOPUIBIIK
TONTAphl CHIPTKA OarbITTainFad. JIUMUATEpIiH KOC KaOaThIHBIH opOip Oeri
aK3aTThIH MOHOMOJICKYJANBIK KabaThIMeH KeMKepiireH. MemOpaHa OeTiHJe
OJIUTOCAaXapUATEP, OJUMEPIIEP SPTYPJIl MOHOCAXApUJITED JKOHE T.0. O0Ia b,

Jlopisik  KoHE yiBl 3aTTapAblH MeMOpaHa apKbUIbl KJIETKajapra
TaChIMAJIJIAyBIHBIH OlpHEIIe MeXaHu3Mi OemTiIi.

MemOpananapabin  Oipinmi Tumi. 3arrap OipiHiml THO MeMOpaHachIHaH
kneTkanapra auddys3us 3aHpl OoibiHIIA eTenl. byn memOpaHanmap apKbLIbl
KJIETKaapAarbl JUNOPWIbAIK 3aTTap >KOHE IUII0CCI3 KOCBUIBICTAPABIH IIAaFbIH
MoOJIeKyJlajapbl TackIMaiiaHabl. MbIcanbl: 3TUJI CIOUPTI, alleTOH, (PEHOJI JKIHE
OHBIH TYBIHJBUIAPHI, OEH30JI, TOJYOJ, HUTPOOEH30JI, apOMATTHIK aMHUHJIED,
xmopodopMm, auxiopatan, CCls, HCIl, H2SOs, xiopisl, KyKipTTi, a30THl,
(dbochOopIbI, MBIIBSKTHI Ta3 KYHIHAET1 KOCBUIBICTAP JKATAIbI.

Exinmi tTun memOpaHanapbl TUTIOCTI MeMOpaHanapAblH KeOIH JKOHE Keuoip
MOHIApABl OTKi3edi. bipak omampaesiH Keitbipeynepi KieTka MeMOpaHalaphl
apKBUTBI KJIETKaJapFa KOMIUIEKCTEp TYpiHAE €Hemi. by KOMIUIEKCTep THiCTi
3aTTapAblH ~ MeMOpaHa KypamblHAa KIPETIH TachIMaJIaylIbIMEH  ©3apa
opekeTTeckeHne Ty3uienl. PepmeHtep MemOpaHanaablH Keilbdip apHaibl
ChIHApJapbl (KOMIIOHEHTTEpPl) »KoHE Oacka 3arTap TachbIMalJayllbl pOJIIH
aTKapybl MYMKiH. Ty3uIreH KomIUiekcTep MeMmOpaHanapia epuji jAe, oJap
apKbUIBI KJIETKaJapra oHaul nuddy3usiaaHabl.

Ywinmi THn MeMOpaHajapbl apKbpUIbl  TAaChIMAJAAHATHIH  3aTTHIH
MOJIEKyJIaJapbIMEH HOHAApPbl KOHIEHTPAIMACHI a3 OpTajaH KOHIEHTPAIUSCHI
JKOFapbl opTara OeJCeHl TachIMayiaHaabl. benceHml (akTWUBTI) TackIMajgay
Kyhenepl e37epiHe TOH KaTaH apHalbUIBIFbIMEH cumnattanaabl. Omap epireH
3aTThI TeK O1p OarbITTa (KJIETKaFra HeMece KIeTKalaH) TaCHUIbl.
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Teprinmi THn wmemOpananapbl Oacka MeMmOpaHamapiaH MO3aMKAIBIK
KYPBUIBICBIMEH — epekmieneHeni. Omap JUMUATI UUAJIUHAPMEH  aK3aTThIK
yUIIBIKTapJaH Typanabl. bymapna cy MolieKyjanapbIMEH KIIIKEHE KeJeM/l
MOHAAp KIpeTiH caHbUiaybl Oap. JleHe KieTKalapbIMEH TYCKEH YJIaFbIIl
3aTTap/IblH 9cepl pelentopiapMeH KOHTaKT (KaObLijayliblIapMeH) e3apa
OpeKeTTeCKeH Ie KopiHeal. PenienTopiap KbI3METIH JICHETe ak3aTTap MEH Oacka
OMIPJIIK MaHbI3/Ibl KOCBUIBICTAp CYIb(OTrUapHI, TUIPOKCUI, KApOOKCHI, aMUH
xoHe (ocdopnbl TonTapsl arkapybl MyMKiH. COHBIMEH Karap peuenrtopiap
KacUeTTepiH KeWOip aMUH KBIIKbUIIAP, HYKJIEWH KBIIIKbUIAAPHI, (hepMeHTep,
BUTaMUH/IEP, TAPMOHIAp >koHE OIpChINbIpa 0ackaaa 3aTTap KepceTe anajbl.

Peuenitopnapmen yibl 3aTTapliblH OpPEKETTECYl KOBAJICHTTIK, HOHJBIK,
MOH-IUIIOJIBJIBIK JKOHE CYTEKTIK OaillaHbIcTap Ty3UIyl eceOiHeH, CHBIMEH KaTap
Ban-nep Baansc kymTepi ecebinen »kysere acaapl. Ochkl OaliaHBICTapIbIH
IIIHAET] €H MBIKTHICHI KOBAJIEHTTIK OaiiIaHbIC OOJIBIT Ta0bIIaAbl. VIOHIBIK KOHE
CYTeKTIK OaiiaHbicTap ocanmay Oonansl, Ban-ngep-Baanbe kymrepi cebemri
OonraH OailmaHbICTApAbIH €H ocaybl Oousibll TaObuTabl. MpIicasibl Kenoip
MeTanjap WOHBIMEH CYIb(THUAPWI TONTAPBIHBIH AapachIHIAFbl OaiIaHbIC
(koBaJIeHT) enayip MBIKTHI Oomajel. (Ag, Pb, Hg, Pi xone 1.0.).

OOK-MeH ynaHynap OChl 3aTTapJlblH XOJHMHACTEepas3a TypJiepiHiH Oipi
OOJIBINT  CaHANAThIH  AIIETWIXOJMHACTEpPa3a KypamMblHA KIpeTiH CEepUHHIH
THAPOKCUI  TOOBIMEH  Oaimanbicysl — Tycigipinemi. ALIX  screpasa
AICTUIIXOJIMH]II XOJIMHIE YOHE CIpKe KBIMKBIIbIHA BIAbIpaTanbl. ALIXD-Hbl
OOK-Men Onokamanay Kopliay HOTHIKECIHJE JICHENEH  alleTHUIIXOJIMH
BIJIBIPAMAIBI /14, YIIAFbIII MOJIIIEPAC )KUHATAbI 114, YIaHyFa OKEJiIl COFaIbl.

Peuenropnap MeH ynap apachlHAarbl OaillaHBICTapIbIH —OEpIKTITIHE
0ailJIaHBICTBI COHFBITIAP 1B OMOJOTUSIIBIK MaTEepHANIIaH oKIaysay yuria XTT-ga
OPTYPJIi TOCUIAEP KOTAHBLIAEI.

YJAPJbIH AEHET'E TAPAJIYbI

Kanra TyckeH yibl 3arTtap KaHMeH OyKil jeHere Tapanaibl. OpOip
MYIIIeJiep alHajabl KAHBIHBIH JKHEE OHAAFBl YABIH MOJIIEpi OChl MYIICHIH
KaHMCH KaMTaMachl3 eTuTyiHe Toyenmui. backa MylenepMeH calbICThIpFaH/a
KYpEK, OKIle, MH OHE Oayblp apKbUIbl KaHHBIH JKOHE OHJIAFbl JIOPIJIIK
3aTTaplblH HEMece yiapAblH OachIMbIpaK MeJIepi eTei. 3aTTaplblH JCHEe
Tapallybl Cyla, Maimapaa JkoHe Oackanapia, JHOUATEPAE epirimTiri,
JIMCCOIMAIIMSCHI, aF3ajap MEH YINalapAblH KYpaMbl MEH KbI3MET €PeKIIeITIKTePi
CHUSKTBI OJIapAbIH (PU3HKAJIBIK dKOHE XUMHSUIBIK KACHETTEPIHE TOYEIIIi.
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Vbl 3aTTapabpIH IeHEIeH OipKeKi TapaaMaybl HOTHXKECIHIE oJlap THICTI
MyIIeNiep MeH yinanapaa OesieKk KMHAIybl MYMKIH. Mpbicanbl:  Maid
yInanapeiHia €H ajlJbIMEH Maiila epuTiH yiap. (OpraHUKaJbIK EpITKIIITE,
KOMIPCYTEKTEPIIH  XJIOPJbl  TybIHABUIAPBI)  OemiHinm  mbiraasl.  Cyliek
yinajapelHia KOPFachlH, (TOp, BHCMYT, KYMIC XoHE T.0. >KMHAKTalajabl.
TeTpauuKIMH KAaTapbIHAAFbl aHTUOMOTHKTEPJIH TIC KOHE CYWEK YJIajapblHa
KUHAKTaIaapl. AMUHA3WH 0ac MHUBIHAA, ajl OCH30J — KYJIBIHIA KUHAKTAIIABI.
CorHan ieH A GaybIp MeH OYHpeKTep/ie KUHAKTATA Ibl, all CO3bUIMANbl ylIaHy1a
Oyl »oJeMeHTTep THIpHAKTapJa, CYHEKTeplIe IKOHE IKYHKe yiInaiapblHia
TONTajaabl. A CO3BIIMAIIBI yIaHy/la [IamTap/a KUHAKTANabl. Y IIbl 3aTTapAbIH
TapaidyblH koHe MbIFapeuTybiH 011y XTT 00BeKTTEpiH AYpHIC TaHJAAY YIIIH aca
YJIKEH MaHbI3Fa He.

YJAPIBIH JIEHEJIEH BOJITHYI1

byiipekrep, Oaybip, okme, IMIEKTEp YJAFBINI 3aTTapbl JKOHE OJapIbIH
METAa0OMUTTEPIH JICHENEH IIBIFAPYIBIH HETI3T1 KOJJAaphbl OOJBIN TaOBLIAIbI.
Keii0Oip ynarpIm 3aTTap XKoHE oJIapAblH META0ONMTTEpl JIEHEEH TeK Oip emec,
OlpHellle KOJIMEH IIbIFapbUTybl MYMKIH. Bipak LIbIFY *OJIJapblHbIH Oipeyl Oy
3aTTap YILIIH HETri3ri »oJl OOJbIN Kajnajbl. MyHBI JE€HENEH 3TUJl CHUPTIHIH
OeJ1iHy1 MBICAJIBIHIA KepceTyre 0osanbl. HbIH 10% XKybIK JeHEEeH e3repMereH
Typae OemiHeni, 90% wmerabonuTTepi, IamMaibl MOJIIEpl HECENIeH, KUMEH,
cuIeKeliMeH OoJIiHel.

4. WimrocTpaTuBTI MaTepuad:
- mpe3enTanus Microsoft Power Point.
5 YcbIHBLIFaH d1e0ueTTep
Heri3ri:
Ka3ak TiiiHge:

7. ApswicranoBa, T. A. DBHONOTHSAIBIK MaTepuaaH MUHEpAIIAy OIICIMEH
OKIIayJaHAThIH yJIbl JKOHE KYWITI ocepial 3arTap TOOBL: XHUMHS -
dbapmaneBTukanblK Gak. [V Kypc cTyAeHTTepiHE apHaiFaH OKy Kypajbl / -
Anmatsl : OBepo, 2012. - 100 oet. C

8. ApsictaHoBa, T. A. BUONOTHSIIBIK MaTepHaIAaH dKCTPAKIUS dJ1iC1 apKbLUIbI
OKIIAyJIAaHATBIH YJIbI JKOHE KYIITI Ocepiil 3aTrTap TONTaphl: XUMHS -
dbapmaneBTUKaNBIK (akynbTeTiHIH |V-Kype CTyIneHTTepiHEe apHaliFaH OKY
Kypauibl / - AnMartsl : 9Bepo, 2012

9. MyxamerkanoB, A. M. XuUMHAIBIK KApyIblH >KaINbl JKOHE MEIAUIIMHA-

TaKTHKAJIBIK CHUIIATTaMAachl : OKy Kypaibl. - 2-0ac. - Kaparanasl : KK "Ax
Hyp", 2013.
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10.

11.

12.

10.

Opnabaesa C.K., CepikbaeBa A.Jl., Kapakymosa A.Ill., )Kymaraesa I".C. Cot-
XUMMSUIBIK CapanTtay >KOHE aHaJUTHUKAJIbIK JuarHocTuka. OKy-9iCTEeMENiK
Kypausibl. — AnmaTthel: «9Bepo» Oacmacel, 2016. -2800.

TyneeB, W. KiuHuKanblK TOKCUKOJOrUsA: OKYy Kypanbl/. - IIbIMKEHT:
"Hypmana - LTD", 2013. - 592 Ger. c.

[ykip6ekoBa, A. b. TOKCHUKOJIOTUSIBIK XUMHUS : OKYJIBIK . - AJMaThl : DBEpO,
2013

opbIc TiTiHAE:
Bepreiiuuk T.X. Tokcukojorudueckass XuMusi: y4eOHUK JJIsI CTYACHTOB (apm.
By30B U (akynsreroB / T.X. Bepreiunk; pen. E.H. Bepreituuk . - 3-¢ usn.,
nepepad. u nor. - M.: MEInpecc-undopm, 2012. - 432 c.
[Tnerenéra, T. B. Tokcukonorunueckas xumusi: yuyeonuk /. - M.: I'D0TAP -
Memna, 2013. - 513 ¢
Tokcukonorndeckas XUMHs: META0OJIU3M M aHAIN3 TOKCHKAHTOB: y4eOHOE
nocobue + CD/ nox pen. H.W. Kanetunoii. — M., 2008. — 1016 c. [Tepemner.
Tokcukonmorndeckass xumusi: yueOuuk / mox pen. T.B. IlnereneBoit. — 2-oe
m3a. — M., 2008. — 512 c. [lepenner.
TCX-CKpUHUHT TOKCHUKOJIOTMYECKHA 3HAYUMBIX COCAUHEHUM, H30JIUPYEMbBIX
IKCTpakien u copbuueit : ydeOHoe mocobue / I'.B. Pamenckas, I'.M.
PonuonoBa, H.M. Ky3uenoBa u A.E. IletyxoB ; pea. A.Il. Apzamacues . - M.:
I'SOTAP-Menua, 2010. - 240 c.

3JIEKTPOH/IbI OaCBLIBIMAAP:
AHanmuTu4eckas JTMArHOCTUKA HApKOMaHUU u TOKCUKOMAaHHH.
buoananuTudeckass XuUMHUS U TOKCHUKOJIOTHS [DNEKTPOHHBIH pecypc /
FOKI'®A; Men. u dhapmarieBTuueckuii GakyIbTEThl. - DJIECKTPOH. TEKCTOBBIC
naH. ( 25,4 M0). - lllemmkent: b. u., 2011. - 3. ont. auck (CD-ROM).
Tokcukonornyeckass XuMus. AHATUTUYECKAsT TOKCHUKOJIOTUSA [DIEKTPOHHBIN
pecypc]: yueOnuk / moxa pea. P. V. XabpueBa. - DJIeKTpOH. TEKCTOBBIE JIaH.
(43,7 MB). - M.: U3narensckas rpynmna "['DOTAP- Meaua", 2010. - 752 c.
a11. ont. guck (CD-ROM)
XHWMHUYECKHE OIACHOCTH M TOKCHKAHTHI. [IpuHIMIIBI 0€30MMacHOCTH B
XUMUYECKOM JTabopaTopuu [ DNEKTPOHHBIN pecypc] : yueOHoe nocooue / JI. B.
EBceeBa [u ap.]. - DnekTpoH. TekcToBbIe naH. (47,2M0). - M.: "Jlutteppa",
2017. - 371. onit. muck (CD-ROM).
XUMMSUTBIK ~ KayiNTep MEH YBITTBUIBIKTap. XHUMHSUIBIK —3€pTXaHaJarbl
KaylIlCI3AIK  YCTaHBIMIAPHl [DJIEKTPOHHBIA pecypc|: OKy Kypalbl =
XUMHUYECKHE OIMACHOCTH H TOKCHKAHTHL. [IpuHIumbel 0Oe30macHOCTH B
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XUMUYECKOH Taboparopun: yuyebHoe mocodue / Y. M. JlarxaeB. - DneKTpoH.
TeKCTOBbIE AaH. (67.9MO0). - M. : "Jlutrteppa", 2016. - 48006. ¢

KOCBIMIIIA d1e0ueTTep:

3. Kysemenko, A. H. Crangaptuzanus 1eKapCTBEHHOT'O PACTUTEIBHOTO ChIPhS U
pPacCTUTENBHBIX COOPOB METOJIaMH HOHO-3KCKIIFO3MOHHOM U ra30- dKUIKOCTHOU
xpoMmarorpadun: MmoHorpadus. - Aamatsl : DBepo, 2017. - 120 c.

4. Cpay6aeB, E. H. OHuipiCTIK TOKCHKOJIOTHS HEri3i. OHIIPICTIK yJap >XKoHE
yJIaHyJap: OKy-9JIiCTeMeIIK Kypas /. - Anmatsl : OBepo, 2014. - 156 Ger. c.

1. bakpuiay cypakrapsl:
~ OPTYpIl )KOJIMEH aF3ara TYCKEH YbIH O1pJeil 103acCHl ... TyAbIPabl.

lopTyp:i yBITTHI 3 DEeKT

|6ipzeit yeITTHI ekt

| TepanieBTUKANBIK D PeKT

|aF3aHbIH ©JIIMIH

| OHBIH aF3a/iaH KbUTJAM IIBIFAPBUTYBIH

~ XUMUSIIBIK 3aTTap IbIH YJIBUIBIFBI OJIAP]IbIH MOJICKYJIACBIH/IAFHI ...
OaltnaHbICTHI. |OenTinl GYHKIIMOHAABIK TONTAp MEH KOC OalaHbICTapFra

lcyra
|[KemMipTeKKe
|[KaHT Oeutiierine
| rroko3ara

~  JKacymanapaeiH OipiHII TUNTEri MeMOpaHalapbl MOJIEKyJagapibl
OTKI3€e1l.

|muoduIsaEl KacUeTTepiHe OalIaHbICThI

|[KOMIUTIEKCTEDP TYpiHAC

| KOHIIEHTPAIKSACH a3 OpTaJlaH KOHIIEHTPAIUSICHI KOl OpTara Kapan

|cy MeH eiieMi a3 aHHOH AP IbI

|KOHLIEHTpaLMSICHl KOT OpTaJaH KOHIICHTPAIMCH! a3 OpTara Kapai

~ JKacymanapablH €KiHILI TUIITErl MEMOpaHanapbl MOJIEKYJIaJap/bl ... OTKI3E/l.
|[KOMILIIEKCTEDP TYPIHIIE

|munoduibabpl KacueTTepine OaislaHbICThI
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|[KOHIIEHTpALMSICHI a3 OPTaJaH KOHICHTPAIIUACKHI KOIT OpTara Kapai
|KOHIIEHTpaIMACH KOII OPTaJaH KOHIIEHTPALMACHL a3 OpTara Kapai
|cy MeH euieMi a3 aHHOHIAPIbI

~ KacymanapaplH YLIIHIII TUOTErT MeMOpaHanapbl MOJEKyJIajlapabl
OTKI3el.

|KOHIIEHTpaIMSACH a3 OpTaJaH KOHIICHTPAIUSCHI KOI OpTara Kapaii
|munouabapl KacueTTepine OalIaHbICThl KOMIUIEKCTEP TYPIHAE
|cy MeH edieMi a3 aHUOHIAPAbI

|KOHIIEHTpALMSICHI KOIT OpTaJlaH KOHLEHTPAIUSICHI a3 OpTara Kapaii

~ JKacymanapablH TOpTIHIII THUITErl MeMOpaHalapbl MOJEKyIalapabl
OTKIi3el.

|cy MeH eJiieMi a3 aHUOHIAPAbI

|mumo bl KacueTTepine OaiIaHbICThI

|KOHIIEHTpAIMSICHI KOTI OpTaiaH KOHIIEHTPAIUSICHI a3 OpTara Kapai
|KOHIIEHTpaIHsCH a3 OpTaaH KOHIICHTPAIIUACHI KOIT OpTara Kapai

|[KOMTIUTEKCTEDP TYpiHAC

~ Afr3a KacymachIMEH KOHTaKTKa TYCKEH YJIbl 3aTTap/blH dCepl OnapiblH ...

OaliTaHBICKAHHAH KEW1H OalKaIaIbl.

|pertenrropapmen

|omurocaxapuarepMex

|monucaxapuaTepMeH

|munuaTepmMen

|MyKoToIucaxapuaTepMeH

~ OpOIp MYIIEAET] YIbIH MOJIIIEPl COJT aF3aHbIH ... OalJIaHBICTHI.
|[KaHMEH KaMTaMachI3 €TUTy1HE

|cienduKanbIK perenTopbiHa

| MeMOpana TypiHe

|muddy3us Typine
|cieuKaIbIK TaChIMaIIaFbIII TAPBIHA


http://www.xumuk.ru/biospravochnik/882.html
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~ VYIIbl 3aTTap KaH TaChIMAJIAFBINT KalWUIPIAPAaH ... TYCEe/Il.

PKacyImainriiiK KeHICTIKKe
Kacyrara

kil KaHAHHABIMbIHA
|yJIKeH KaHailHaIbIMbIHA
|mumda TyiiHaepine

~ OJICI3 OpraHUKaJbIK HETi3/ep
IIBIFApBLTAIbL.

|KBITITKBLT
|cinTimi
|6eiiTapan
lonciz-cinTii

|[KaHBIKKBIH CLITLI1

... PCaAKIMAIbI 6onca, HECCII apKblIbl KAaKChI

~ Honmapra »akchl TUCCOIMAIIMATAHATBIH KYIITI 21eKTponuTTeP HECET apKbUIbI

... OONFaH/Ia MIBIFAPbLUIAIBL.
IpH=5,6+

IpH=7,8

IpH=12,0

IpH=2,3

~ Kenreren yibl 3aTTapAblH METaOOIU3MBI OaybIp/ia OTETIHIIKTEH OJIAPJIbIH OT
APKbUIBI MIBIFAPBUTYHI ... OAMIaHBICTHI 00JIA IBI.

|MonekynamapbIHBIH ©JIIIEMI MEH MOJIEKYIAPIBIK MacChiHA

|321TTBIH IMMOJIAPJIbIFbIHA

|MOJNIeKyIaHbIH TUTTOPUITBAUTITIHE

|MONeKyIaHbIH TUAPODUITBIUTITIHE

KCEHOOMOTUKTEPI1H (PYHKITMOHAIIIBIK TOTITAPbIHA

~ VYnapl 3arTap MeH OaybIpia TY3UIT€H OJapblH METaOOIUTTEpI OT apKbLIBI
1IIIEKKE OTII, KeW1H KallTagaH KaHFa CIHIPUIIN ... OOJIIHII HILIFa/IbI.

| Oy#peK apKbUTbI 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 O6e3aepiMeH
| TBIHBIC aNiFaH ayame

Kpeaut Nel-3

1. TakbIpbIObI: Mos1eKYJISPJIbl TOKCHKOJOTMAHBIH Kei0ip acnekrrepi:
reHOM MEH MeTa00JI0MFa AeHiH

2. MakcaTthbl. CTYJCHTTEpre yJIbl 3aTTapFa KIMHUKA-TOKCUKOJIOTHSITBIK TaJlay
YKOHE aJIBIHFaH HOTIOKEIIEP/Il IYPHIC KOPBITHIHABLIAY Bl YHPETY YIIiH OJIap IbIH
OUTIMIH JKOHE TYCIHIKTEPIH KaJIbINTACTBIPY.

3. Jlopic Te3ucrepi:
Kocnap:
1. Monekymnsipyibl HBICAHAAP — PEUENTOPIIbI KEMICHIEP.
VYBITTBUIBIK peLEnTopiiap >KIKTEMyI.

2.
3. MoH kaHanbIH xacailTeiH perentopiap, G-nmporenHaepmMex
OaillaHbICKaH perenTopIap.

4. TuposunkuHaza OeJiceHIuUIIr 6ap perentopiiap

'ern (Tpek. genos- TYKbIM, TEK) - TYKbIM KyalayablH KaHmail na Oip
aieMeHTap OENTICIH KaJbINTaCThIpyFa ayanTbl MaTepHalablK Oipiik. ['enae
KACyIIaHbIH KYPbUIBIMBI MEH KbI3METIH AaHBIKTAWTHIH T€HETHKAJBIK akKmapar
O0onazabl. bip opranu3mHiH ['eHep KUBIHTBIFBI OHBIH T€HOTHUIIIH Kypaiiabl.l'en
TepMuHiH anraml pet 1909 xbutbl JlaHus FaibIMbl B.Moraucen erizi. bapabik
I'ennep JHK-nan Typanas.

['enom (arpurmIBIHIIA JENOME, Trpekiie (enos- IIbIFy, TEK) -
XpOMOCOMANIapAblH ~ TaIlUIOMATHl  (ChIHAP) KUBIHTBHIFBIHIA  IIOFBIpJIAHFaH
reraepaiy oipaectiri. 'enom Tepmunin 1920 xbutbl Hemic 6uosnors: I'. Bunkiep
SHT13/11.

[ammonATsl KUBIHTHIK KOOIHECE JKBIHBIC JKacyllajiapblHa TOH, Kehge
XPOMOCOMAJIapABIH CaHbl KAJIBINTHI TUTIIOU/ITHI KaFIalaH apThin Ketemi. Erep
TaruIOUTHl KUBIHTHIKTAH ['€HOM yIII HE TOpPT ece apThIK 00sica, TPUILIOUTHI
KOHE TeTparuiouaTel, an Oip ['eHoM ar3aga OipHelie peT KailTanaHca,
ABTOIOJIUIUIONATHI JIETT aTaaajbl.

XpomMocomamapablH KUBIHTBIFBI €CEJICHIMN, apTKaH cailbiH ['eHOM caHbl Ja
ecill OThIpajbl. OJETTe AUIUIONATHl KIETKaJa XpomocoMmayuap Kyl OOJbIM
keneni. CeOebi, yphIKTaHy Ke3iHAE€ OHBIH Olp ChIHAphl aHAJBIK TaMeTaJaH,
eKIHIIICl — aralblK TameTajgaH Oepineni, sFHM Oy ['eHoMumap coiikec
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(romonortel) Oomanael. COHTIN €Ki TalIOMATHI JKacymiagaH Oip JUIIOMATHI
»KacyIa TY3UIII, KaHa aF3a KaJIblnTacabl.

Op XpoMocoMaaa TI30EKTeNiNn OpHalacKaH TeHACPIIH e3apa JoJI KelyiH
€Kl TEHOMHBIH COMKECTIr Jien aTaijbl. TybICTBIFBI KalllbIK OybIHIApAa OapJibIK
HeMmece OipHemie I'eHoMaap apacblHAa COMKECTIK OOJMaibl. bysl TypaKThUIBIK
Oy3bUIbII, Oenrut 0ip dhakTopiaapAbIH 9CEPIHEH XPOMOCOMA CaHBIHBIH ©3repyiH
(MBICAJIBI, aPTHII, HE KEMIIN KETCE) TEHOM/IBIK MyTaIlUsl IeTI aTaiIbl.

3aT anmacy (meTtabosu3M) JAem TIpl ar3aja eTeTiH OapiblK XUMUSIIBIK
peakIMsUIapAbIH JKUBIHBIH alTaMbI3. 3aT aliMacy HOTHIXKECIHIC aF3ara KaXKeT
3arTap Ty3Ulenl *oHe 3Heprus OeniHedl. AF3a MEH CBHIPTKbl OpTa apachiHAa
opKaliaH 3aT KoHE SHEpPrusl ajaMacybl Y3MIKCI3 Kypinm oTbipanbl. Kypaemi
KOPEKTIK 3aTTap ac KOPBITY MYIIENEpIHAE KOPBITBUIBII KYpPbUIBICH Kaii
3aTTapra aiiHaJiFaH COH alllbl 1IIEKTeH KaHfa koHe nuMdara eteni. Kan xone
auMba aFbIHBI APKBUTHI YIITaIapFa KeTKI3UIe .

Op MYIICHIH JKacymajgapbl ©31HE TOH JKOHE OcCIlM-eHyiHe KaKeTTi
KaparaibIM 3aTTapabl Ty3eai. KopekTik 3aTTapbiH bIAbIpayblHaH Hakiga 0onFaH
SHEPrUsHbl Kacylaigap 9p-TYpial (PU3HOJOTUIBIK YPAICTEp YIUIH XKYMCaiabl.
APTBIK TYCKEH 3aTTapibl ©31HE KOp €Tl >KWHAWIbl (MbICAJbl, TIIMKOIEH, Mai).
An xacymanapablH TIPUIUTIK €Tyl HOTHXKECIHIE TY3UIreH KepPEeKCi3 3aTTap OKIIe,
Tepi 1IeK apKbUIBI CBIPTKA MIBIFAPBUIBIN OTHIPAJIBI, SIFHH OJ1ap/Ibl 3aT alMacy/IbIH
COHFBI OHIMJIEp1 METAOOTUTTEP ACT aTalIbl.

Bipiamrinik (6apmbIK )Kacylianap/aa
Ke37eceIl:KkoMipCyiap,akybl3aap,Maiiap »KoHe HYKJICHH KbIIIKbLIAAP).

Exinminik (bapisik skacymiaga ke3/1ecredTiH MOJIeKyianap).

Merabonomuka — MeTaOOIUTTEpP KATHICHIHIA OTETIH  XUMHUSIIBIK
yaepicrep.
Merabomomuka — TIipl JKacaymamapia OJKYpPETiH «caycak TaHOamapbIH»

KapacThIPATHIH XKYWeli OipAeH Oip XUMUSUTBIK 3epTTey oici. Jomipek aiTKaHma,
Tipi )KacyIIaHBIH TOMEHT1 MOJICKYJIAIbl META0OIUTTIK OeliHi (TpoQIIh).
Kacymanmarel, yiamamapaarbl, MyIIe HEMeCE ar3ajarbl 3aT ajaMacy
MPOIIECIHIH COHFBI OHIMIHJIETT METa0OIUTTEP 11 ) KUHAKTANUIBI.
4 O-xputmapsl  amburFad  SIMP (agepHBIi  MarHUTHBIA — PE30HAHC)
criekTpockonusi ofict 80-KbuLIapbl OUOJOTHUSUIBIK YIAT1IETT METaOOIUTTEPI
CaH/IBIK aHBIKTaY 1 JKOFAphl CE3IMTAIABIKKA XKETTi. MeTabOoIUTTEpre ChiIHaMaHbI
eH anram JIongonaarel bupkOek KoepKi xKacabl.
Macc CIIEKTPOMETPHS, KAITHILISPJIBI aneKkTpodopes, ra3Jibl
xpoMoTorpadus SaicTepl apKbUTbl METAOOIUTTEP/IIH CaHBIK TaIaybIH JKacayFa
0oJ1aIbl.
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Coiptkbl  (pakTOpnap  ar3ajga  ©3MAINHEH  Clenu(HKaIblK — e3repicTep
TybIHAATHAlABI. bipak CBIpTKBI (aKTOp aHBIK OOJIFaHIa  aJCKBATTHI
GbyHKIIMOHAIIBI MOP(OIOTHSIIBIK OY3bUTBICTap Taikga 0osanbl. 11aToMOrusIIbIK
AHATOMUSIHBIH HETI31H KajlaraH akaJeMuK JlaBbIJOBCKHI alTybl OOWBIHINA:
«OChUTalIa ar3aja Keiodip KypbUIbIMAap MeH OeHIMIEeNTill KeliciMaep manaa
Oonanpl.»  A¥3a — KYMBIC ICTE€Y YIIIH METaJUIOJUTaHIAThI TOMEOCTa3 KaxKeT
OonFaH, Kyplenl IWHAMUKAIbIK MOJUIUTAHATHl YKOHE TIOJIUMETANIbl XKyiie.
TokcUKaHTTap TOMeocTa3 OY3bUIBICHBIHBIH XUMUSUIBIK (haKTopiaapbl. DKCIpece
reHjiep esrepici opkaman Tokcukantrap mMeH JIHK-HbIH opekeTTecyiHeH emec,
KoO1HE XUMUSUIIBIK JKOHE (PU3UKANBIK areHTTEep/A1H aKybl3JapMEH dPEKETTeCYlHEH
naiiga O6onaapl. AKYBI3ABIH TYpe3repici TeHJep IKCIPECCUSICHIH OacKapaThiH
aKybI3JIbl JBIOBICTHI TI30€KKE JKOHE TPAHCKPHUIILHS (haKTopapbIHA 9CEP €TEIl.

Ocpunaiima akybI3gap (QYHKIUSACHIH ©3repTETIH CHIPTKBI  (akTopiap
TeHJIep PKCIIPECCUSCHIHA dCEP €Tyl MYMKIH.

Kazipri TexHomorusi MbIHAaFaH TeHep KCIPECCUSIChIHA aHAIU3 Kacay bl
KOHE COJI yaKbITTa »KacyIaaapabl Kyie peTiHe 3epTTeyal KeHUIaeTTi. ['ennep
AKCIPECCUSICHIHBIH ©3repyl MPOTEOMaHbIH ©3repiciHe acep ereTiHi Oenrii. bip
TeHHIH Ke3-KEJI'€H aKybI3[IbIK OHIMI MyTalMsUIapAbIH O0TYbI dKoHE TI30€KTEp/IiH
KaJIBINTACYbl KOHE MNOCTMOAM(UKAIIMOHIBI TYPO3repiCTiH apKachlHIa TYpIi
HBICAHap/1a Ke3/1eCyl MYMKIH.

Ocpuaiilna KeHeTTeH Tnaiga OofFaH peakuusjap TeK MpoTeoma
neHreinae Oonaapl. [enpep crneuM@uKanblK MOPOTEHMHACPAIH TY3LIYyiH
aHbpIKTalabl. COHJIBIKTAH TEHAIK 3epTTeyJep KOHE MPOTeOMHKa OipTyTac xyie
00JIBIIT TAaObLIABI.

AlaM TCHOMBIH  OOJIIEeKTEyAlH  HOTHKECIHIE  «IMOCTTEHOMMSUIBIK
TEXHOJIOTHSJIAp» JIeT aTajaThlH TYOereis jkaHa CHUIATTBIH OipHEeIIe FhUIBIMH
OarpITTapbl maiima Oosimbl. [loCTreHOMHKANBIK TEXHOJIOTHSUIApFA MBIHAJIAD
’KaTaJbl: TEHOMHUKA, TPAHCKPUNITOMUKA, MPOTEOMHUKA KIHE META00JIOMHKA - TIp1
KyHenep/il 3epTTeYAIH TEXHUKAJIBIK JKOHE 9JIICTEMENTIK 9ICTePiHIH KUBIHTBIFHI,
OnonH(pOpMaTUKa - aKMapaTThIK JKOHE €CENTEeyIlITI KOJAAay/Ibl KAMTaMachl3 €Ty
KypaJibl, HAHOOMOTEXHOJIOTUSl - HOTHXKEJNEP/l MPAKTUKAIIBIK 1CKE achIpy TCLiIi
KOHE MOJIEKYJISIPJIBIK OMOJIOTHSI - O©MIPAIH 1presi FhUIBIMBI.

[IporeomMuka -  KJIETKaJdblK  MPOTEOMAApPJbIH  CAIbICTHIPMAIIbI
3epTTeyIMEH alHAJIbICAThIH MOJIEKYJISIPJIBIK OMOJIOTHs OaFbIThl (OHBIH OCHI Jamy
CaTBICBIH/IA OCHI KJIETKAHBIH OCJIOKTAPBIHBIH JKUBIHTHIFBI), TEHOMUKAJaH O©CKEH.
[TpoTeomuka aKysI3apAbIH Tipi aF3aIap/arbl ©3apa OpPEeKeTTECYiH 3epPTTeH .

IIpoTeomuka aKkybI3mapablH Tipl ar3ajapAarbl e3apa OpeKeTTeCyiH
3eprreiai. [IporeoMuKkTep/IiH aIbIHAA YIKSH MIHJIET 0ap - *KeKe aKybI3IapIbIH
GYHKIMOHANIBI POJIH OJIAPABIH Camajibl KOHE camnayibl AKCIIEPUMEHTAIIbI
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CAJNBICTRIPY apKbUIBl aHBIKTAY. OPTYPJl KE3CHIEPAETl KOHE OpTYpJi Jamy
CaThUIAPBIHJAFBl JKACYIIAJarbl CaHIBIK KYpPaMbl, aKybI3JbIH KYPBUIBIMBI MEH
OHBIH (DYHKIHSUIAPBI APACKIH/IaFbl KATBIHACTHI aHBIKTANIBI.

[ITamameH ecenTtereHjie, bIKTUMAJI ajaM MPOTEUHACPIHIH CaHbl 1-1eH
100 MUIMOH MPOTEUHTE ACHiH, opuHE, OIp-01pIMEH ©3apa SPEKETTECYl MYMKIH
KOHE MYHJIail ©3apa opeKeTTEP/IIH CaHbl ecenTenmeiiai. 'eHomamen ykcac OyKil
nporeoma (OapiblK adaMHBIH TE€HACPIHIH >KUBIHTBIFBI) O€nrijai Oip yakbITTa
)acyIaaa KaJabllITaCKaH OapiIbIK aKybI3 MOJICKYJIaTapbIHbIH KOCBIHIBICH.

['eHOMBI «BIPFaK «, OYJI MPOIECTEP TEOPHSUIBIK OCBI YSIIBIKTa JKYpPE
anajapl, aJl TPOTEYM, KOJ >KETIMJ1 MPOTEHHJEpPre KaparaHiaa,» Oyj kepae He
OOJIBII KaTKAHBIH «aiTabl.

[IpoTennaep skacymranblH O€JICEH/1 OMIpiH aHBIKTAWAbI, al HYKJIEHH
KBIITKBLIAAPhl KOPIHE I

byn kpI3MeTTIH Tek KaHa xocmapbl. [IpoTeoM - OChbl COTTE YSIIBIKTHIH
«MYJKIH HWHBEHTapU3alusiay» HEMece OHBIH OMIPIHAETI COTTepiH OipiH
TYCIPETiH XKbUIJIaM CypeTKE TYCIpy.

[Ipoteoma yHemi e3repeni. OWTKEHI akKybl3 MOJIEKyJIalapblHbIH
KYpaMbIHa op TYpial ocep eTeal (pakTtopiap: KOPEKTIK 3aTrTapabl TaHIAAy *KOHE
OTTErl JKETKI3y, OepLIeTIH CTpecc >KoHE alblHFaH JopuliK 3arTap. /Jlene
(U3HOJOTHSIIBIK TETE-TCHJIINH CaKTayFa THIPBICHIN, KOpIIaFaH opTa KyHiHe
opKalllaH kayar oepei.
3epTTEy HOTHKEIICPIH JIAWBIKTHI TYpJie TYCIHIIPY YIIIH COTTHIK TOKCHKOJIOTHS
YIIIH TCHETHKAJBIK JIEPEKTEep J€¢ MaHb3AbBl. MpBIcaiabl, OpPTraHU3M/ICTI
KCEHOOMOTHKAJIBIK OMOTpaHCcHOpMAITUSHBIH JKOJIAaphl MEH YKbUIIAM/IBIFBIH 01Ty
YIIIH KaHJaFbl 3aTTapAblH KOHIIEHTPAIUSACH MEH OHBIH
YBITTBI J1032, KQ0IpJIEHYIIIHIH JICHCAYJIBIFbIHA 3USTHHBIH Aopeskeci. [IpoTeomapik
TOCIJT KOpIIaraH OpTaHBIH (HAKTOPIAPBIHBIH JKacylla OCJIOKTaphlHA OCEpiH
3epTTey YIIiH )KaHa TEXHOJOTUSHBI YCHIHAIBI.

buocucreMaHbIH HEri3ri KacueTTepi: MeTaboIu3M, INIACTHKAJIBIK KOHE
SHEPrusl ajimacy, peTTely KOHE TITIPKEHY, KoOCH KOHE ©3repMellIiK e3apa
OaltnaHbICThl. TOKCUTEHTTEP MYMKIH
Kyvienin Tyractail anraHja, COHJaW-aKk JKyWeHiH Oenrial  Oip ipremi
Kacuerrepine ipikren ocep eryl. KceHOOMOTHKTIH YBITTBUIBIFBI KAHIIAJIBIKTHI
KOFaphl 00Jica, COFYPIIBIM OYJ1 OPEKETTIH CENEKTUBTLIIN alKbIH1ada/Ibl.
3epTTey HBICAHBI >KOHE Tajjay MIHACTTEPl TOKCHUKOJIOTHSIAAFbl 3€pTTey
OMICTepiH TaHAAYJbl AHBIKTAWIbl. TOKCHKAaHTTapABIH dCEp €Ty TEeTIKTEepiH
3epTTereHic OMOXMMHUSIIBIK JKOHE (DU3MKA-XUMHUSIIBIK 3€pTTEY OIICTEpPiH
KCHIHEH KOoJIJJaHyFa 00J1aIbl.
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Omap MONEKYJISPIBIK JCHTeWJi CHUMATTalbl TOKCHUKAHTTAPIBIH
perienTopIapMeH  e3apa opekerrecyi, OumorpanHchopmarus  pepMmeHtrTepi,
XUMUSIIBIK 3aTTapAblH TaChIMaJIaHybl, 0acka MakpoMoJieKyanap. JKacynaneH
3aKbIMJIAHYbIH aHBIKTAy YIIIH, TYpJal MOPGOJIOTUSUIBIK (IUTOr€HETUKAIBIK,
TUCTO(PU3HOIOTHUSIIBIK, TUCTOXUMHUSIIBIK YKOHE T.0.) 9MICTEepIH KOJIAaHa Ibl.
OU3NONOTUAIBIK ~ PEAKIHMsUIapAbl HEMece OpraHHbIH HEMECe OpraHu3M
JICHIeMiHIeT] MaTOJOTUSUIBIK MPOLECTEP/Il 3epTTey (PU3UOJIOTHUSIIBIK KOMETIMEH
KY3€re achblpblIabl. OAICTEp, MbICAJIbl, MIHE3-KYJIBIK TECTUICYlH Oaranay
OpraHU3MHIH JKaJIbl KaFAalbIHBIH aXXblpamMac I1apackl O0JIbIN TAObLUIAIbI.
onerre Ouoxyhenepal YUBIMAACTBIPYIBIH Kelleci JAeHreiiepi  OefiHel:
MOJIEKYJIAJIBIK JKOHE MOJIEKYIISIPIIBIK KYyHenep, )KacyIIalbIK, )KacylIalblK, OpraH,
OYKUI OpraHu3M, XaJIbIK, OMOT€OIIEHOJIOTUSIIBIK. YBITThI 9CEP €TYA1H MaKcaThl
OpraHHBIH Ke€3-KEJIMeH MOJIEKYJIachl 00JIybl MYMKIH.

MounekysapablK JKyienep ©3AepiHiH KaCHETTepiH TOKCHUKAHTTapIbIH
oCepiMEH ©3repTeldi, MbICalbl, TIJIYTaTHOH JKYHecl IMIiHaeri 3aTTapAblH
CaKTaTybIMEH OalIaHBICTHI MPOIECTEPTE TIKEIIEH KAThICAIbI,

PUKJIIET  TOMEOCTa3bl  KOHE  TOKCUKAHTTAPJbIH  OCEpiHEH  TaOufru
UTOMPOTEKIMSHBIH OMOXUMHUSIIBIK KYHEC] )KETEKII POl aTKapabl.

Kasipri yakpITTa KCEHOOMOTHKTEPHIH LMTOTOKCHUKAJIBIK 9CEPIHIH aybIPIbIFbI
(KOHBYJIbCHSUTBIK YJIBI 3aTTap, MCUXOTPOITHIK 3aTTap, METXEMOTJIOOMH I TY3YIIi
3arTap, YImna yJbl 3aTTap, aIKHUIAPICHTIH areHTTep, IMTOCTATUKTED KoHE T.0.)
YKOHE TITyTaTHOH XYHECIHIET] 3aKbIMHBIH aybIPJIBIFBI,

[JIyTaTHOH,  OCNOKTapAblH  CYJAb(OTUAPWIAL  TONTApbl,  MaJOHHAJIB/IbI
TUATAUAUATEP, TUEHJII KOHBIOTaTTap, TIIOTATHOH-PEAyKIHS OeICeHIUIITHIH
TOMEH/ICYl, TJIOK03a-6-pochar geruaporeHasbl, TriIyTaTHOH-ONperoxidase,
glutathione-8-transferase »xone kaTtanasa.

MounekynanblK JKYHEJIepIeH KYPBUIFAaH MOJIEKYJISIPIIBIK  KEIIeH e,
TI30€KTEp HEMece >KEJiep CHUHTE3/Ieyre JKOHE OJaH Ja Kypaenl YHWbIMFa
KaThICAIbI
KACymIajablK  (parMEeHTTep,  MBICANbl, SIAPO  HEMECEe  MHUTOXOHJIPHSI.
TokcukaHTTapABIH 9cepi Keilie CeNeKTHUBTI, all yJbl TONTap LUTOIIA3MAaJIBIK
HEMece JU30COMAJbIK yiap, MeMOpaHa >XOHE TEeHOTOKCHKAHTTap J>KoHE T.0.
CUSIKTBI aHBIKTAJIa/Ibl.

OYHKIMOHAIBIK HEMece KYPBUIBIMIBIK Oy3bLTyJap jKacymiaiap OyKia
KOIl >KacylIaJIbIK ar3aja yJbl 3aKbIMIaHYyIbl TyAbIpaabl. Typili opraHaapIbiH
Kei0Ip TOKCHMKAHTTApFa CEJICKTUBTI CE3IMTAIBIFBI 0ap JKEKe OpraHu3M
KYHeNepiHIH YBONIOIUSIIBIK JaMybIMEH OailIaHbICTHI.

Peneniropnap curnan 6epeTiH MoJiekyjianap yirH O0ip Hemece ofaH Ja
KoM OallIaHBICTHIPATHIH yYacKeJlepre he jKOHE OJapJibIH JIMTaHapblHa KOFAPHI
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YKaKBbIHJIBIFBIH KopceTemi. Ke3-kenreH jkacyIliaHblH, TIHHIH, OpTraHHBIH QJICYeTi
Kell
TYpJl THUITET1 PEUENTOpiiap >KOHE DHIATEHAIK 3aT JKOHE KCEHOOMOTHKTIH OCHI
TYPJET1 pelenTopMeH OallIaHBICTHIPY OENTiIl KOHIIEHTpalUsap ayKbIMbIHAA
FaHa IpiKTeNe .

buocucremanarpl JIMTaHATHIH ~ KOHIICHTPAILUSACHIHBIH  KOFapbLIaybl
KeHelTyre okenemi. On e3apa OpEKETTECETIH pelenTopiapAblH TYpJIepiHiH
CIIEKTP1 JKOHE, IEMEK, OHbIH OMOJIOTHSUIIBIK OCJICEHAUTITIHIH ©3repyi.

buonorusibik skyeHIH KYpbUIBIMIBIK KOMIIOHEHTI, ©3apa dpeKeTTecyi
TOKCUKAHTIICH >KayanThl KaJbINTACThIPYFa ajblll KEJIMEHIl, <«JIBIOBICCHI3
peuenTop peTiHJAe aHbIKTalajbl. berceHal penentop TOKCHUHII MPOIECTI
Oacraiinbl. by xarnaiiia «MakcaTThl KYpbUIBIM» TEPMHHI KOJITAHBLIATBI.

Tokcukonorusiza oAETTE TOKCUKAHTTAPJBIH OCEpiHE YIIIbIparaH el
caHasabl
HEFYpJIBIM  OeJiceHni  pernentopiap  (HbICAaHANBl  KYPBUIBIMIAp)  ©3apa
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Kpeaut Ne 2-1

1. TakbIpbIObI: XUMUA-TOKCUKOJIOTHUSIIBIK Tajllayda KOJIJaHbUIAThIH Ka3ipri
3aMaHFbl TAIAY dIICTEPI.

2. MakcaTtbl: CTyJEHTTEpPre yJIbl 3aTTapFa KIMHUKA-TOKCUKOJIOTHSUIIBIK TaJlay
YOHE aJIbIHFaH HOTHKENEP/Il IYPhIC KOPBITHIHABLIAY/ Il YHPETY YIIIH OJapIbIH
OUTIMIH JKQHE TYCIHIKTEPIH KaJIBIIITACTHIPY.

3. dopic Te3ucrepi

Kocnap:

1. Y7b1 soHE KYIITI 9cepJIi 3aTTap TallJaybIHIaFbl Ta3/sl XpoMaTorpadus omici.
2. Y7BI %KoHE KYIITI 9CepJIi 3aTTap J1abopaTopIIbI-dKCIPECC
JTMAarHOCTUKACBHIHIAFBI MUKPOAUGDy3Hst 9ici.

3. Y7BI KoHE KYIITI 9cepdIi 3aTTap JIabopaTopIIbI-dKCIPECC
JTIMAarHOCTUKACBIHIaFbl (POTOKOJIOPUMETPHUSI JJIICI.

JIeK1 s Te3MuChl:

CrnopTuibuiapJiblH, KMl KaWThic OOJIFaHHAH KEWiH JONMMHITI OaKblIayChI3
KOJIJTaHyFa O0alIaHBICTBI KapbICTap/aa TOYeNCi3 JOMMHTKE KapChl KYpEeC areHTTIri
(WADA) xypsuiasl.Kenteren xburmap 6oiiel WADA sxone XOK kenrereHn
Karjainapna JONMMHT-0aKbUIAYIBIH OPTYPJl TYpJepl apKbUIbl OJUMITHATANIBIK
YKEHICTEp MEH PEeKOpJITapra KOJ KeTKI31 JETeH KOPBITBHIHIbIFA KEIIl.

Kenreren enaepae e31epiHiH JOMMHTKE Kapchl 3epTxaHamapbl Oap: WADA
OyriHri KyHI JONMHTKE Kapchl 32  JOMMHTKE KapChl  3€pPTXaHAHBI
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aKKpeIuTauusIagel JKoHEe OyKul ojem OoifpiHIa OipkaTap 3epTXaHajiap
AKKpEIIUTTEy MPOLIECIHIE TYP.

Peceitnik Jonuur OpTaibiFbl ®KaO0ABIKTHI )KOHE KYHICTIKTI Talay MEH 3epTTey
JNEHIeHiHIH QJIEeMJIK >KeTeKll J1abopaTopusiiapblHbIH Oipl OOJbIN TaObLIAIbI.
Counperi apnaitbl Onumnuazaa 3eptxadachkl 2014 xputrbl OITUMINAAAIBIK KOHE
[Tapanumnuananblk KbICKbl OWBIHAApPBIHAA >XKyMbIC ictey yiniH WADA-men
akkpenutrenaren. Mackeyaeri JlonuHr opranbirbl kbuibiHa 20 000-ra neiiin
Tajmay »Kacauibl, >KapbiCTapra JalbIHIBIK KE31HIE KOHE KapbIcTap Ke3iHje
KapBICTAH THIC KE3€HJI€ CIOPTIIbUIAPJAH ajbIHFaH YJTLIepl cbhiHaiabl.Kaszipri
WADA epexenepiHe coWKec, XalbIKapalblK YHBIMAAPIBIH KOJIJAaybIMECH
OTKI3UICTIH 1pl JKapbhICTapFa KATBICATHIH OapjbIK CHOPTHIBUIAPAAH aJIbIHFAH
yirinep 10 sxputra (2014 xputra neifid, Oys1 Ke3eH 8 JKbUT) cakTaiuisl. byn
YATUIepal Taijayfra, JONMUHITIK Jopulepial Tajajay YIOH —aHaJTATHKAJIBIK
XKaOMBIKTap MEH OICTEPAiH JaMyblHa OaiJIaHBICTBI MYMKIH OOJIATBIH Caraibl
KOHE CaHJBIK aHbIKTayJa Ce3IMTalAbIK JEHreiiHe KalTa opaiybl VIIiH
wacanjel.balikaynan OipHellle KbUI OTKEH COH, JONUHITIK J9pi-Iopi-
JOpPMEKTEp/Al MapamarraydaH aiblpy Typaiabl Oedruil  KenTereH ICTep
Oap./lonuHrke  Kapchl — J1abopaToOpUsUIapJblH ~ KbI3METI  OoceKesecTepliH
OakplIaybIMEH FaHa e€MecC, COHJal-aKk KeH ayKbIMIbl (apMalleBTUKAIBIK
npernaparrap MEH OJaplblH aJaM ar3achlHJarbl MeETaOONM3MIH 3epTTey
OolibIHIIIA 3epTTeyJepMeH OainaHbICThl. JKOFapbl CIIOPTTHIK HOTHIXKEIEpre KO
KETKI3yre BbIHTAJAHABIPAThIH jKaHA KYpalJapiblH Taiga OoJyblHa >KOHE
colikecteHipiinyine Oainanbictel WADA  ThIMBIM CajlbIHFAH TIpernaparrap
Ti3iMiH yHeMi TonTeipansl.CoHmai-ak, Oenrim Oip 3aTTapiabl aHBIKTAy YIIiH
YHEMI JKaHa OJICTEMENIK TOCUIAEp O3IpJCHIN KaThlp, OHTAWIAHIBIPY
npoleaypanapsl  ONApAbIH  KYHBIH — OJKEIENAETY KOHE  a3aiTy  YIIiH
oHTamnanaslpsurad. Mpeicansl, PI'YII «JlonuHrke Kapcel OpPTaIbIFbIHBIHY
MaMaHJapbl CHOPTUIBUIAPJBIH JIOMUHITIK OakbUIayblHAA SPUTPOMOITUHI
KaObLIIayIbl aHBIKTAY OJICIH oWjam Ta0yFa MaTEHT ajAbl.DK30TCeH/Il ajaam
SPUTPONO3TUHIH aHBIKTayJblH Heri3ri xonael - HWO®d onjicimen 39paeri
IPUTPOIOITUHHIH TiKeseH ananu3i (isoelectrofixation -

OpPOTEUHACP MEH  OJlapJblH  (GpakuusuIapblHBIH — AJIEKTPOPOPETUKAIBIK
JTUCTUJUISIIIASACKHI) KOC OJIOTAIMs JKOHE XHUMHUJIIOMHHECHECHIIUSHBI TajlaaybIMEH
6ipre.byn oxic y3ak (3 KyH) jKOHE YaKbITTHI KaKeT eTei. [laTeHTTiH aBTopiaapsl
Tarbl Olp IIEmIM/l YCHIHABL: JKOFapbl camalibl CYHBIK XpoMaTorpagusHb
naiJaiaHbIll TaHJAYJIbl )KaHaMa OMOXMMUSUIBIK TaHOajIap/bl )kaHama aHBIKTay,
KOFApbl PYKCAT ETUINE€H TaHJEM MaccC-CIEeKTPOMETpUsIChIMEH Yilneceal.byn
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TajafayablH KYHBIH TOMCHJIETYIe »OHE OHBIH YaKbITBIH €10yip KbhICKapTyFa
MYMKIHIIK O6epai [1].

Bapabik TOMMHTTIK KOpIap/sl MAPTTHI TYPJE €Ki TONKa 6eryre 00an: 0apibIK
CIIOPTTHIK MaHcan OolblHA MaijanaHyFa THIMBIM CalIbIHFaH KOHE KaphicTap/ia
FaHa TBIWBIM CaJIBIHFaH Mpenapartap.MeTaOoauTTEepIiH 137epiH KaChIPy HEMece
OJIap/bIH IIOFBIPIIAHYBIH €H TOMCH AaHBIKTANIATBIH JIEHIEHIACH TOMEH TYCIpy
YIIiH opTypIi METUITUHAITBIK MaHUITY JISITASTIAPIbI OpBIHIaFaH/Ia
Oy3ymsutbikTap O0ap.Ex TanbiMan remonuanus. COHBIMEH KaTap, ©3 KaHBIHBIH
KaH KYIObl - JICHEHIH MYMKIHJIIKTEpPIH BIHTAJIAHIBIPYABbIH THIMII Kypaybl -
XaJIBIKApaJIbIK epeKeIepPMEH 1€ THIMbIM cajabiHFaH.COHIBIKTAH Ka3ipri 3aMaHFbI
JOTIMHTKE KapChl 3epTXaHallap CHOPTHILIHBIH OHOJIOTHSIIBIK CYUBIKTBIKTAPBIH
FaHa €MeC, COHbIMEH KaTap TI'€HETHUKAJIBIK XKOHE OMOXHMMMSIBIK KOPCETKIIITEP
YIIIH «KaH TOJIKYKaTTapbl» JepeKTep 0a3achiH jKacaiabl.

TeIfiBIM CaJbIHFAH TIperapaTTapJblH YHEMi ecill Kejle jKaTKaH Ti3iMl €H
03bIK FBUIBIMU JKaOJBIKTAp/Ibl Maigananyapl tajgamn ereai. CoHpIMeH Oipre, Oip
VATIHI Tajagay KyHBI JKETKUIIKTI JKOFapbl, OYJI >KaOJbIKTBIH THIMIUTITIHE
KOCBIMIIIA TaJlanTap KOsabl. ATaMHBIH OHWOJIOTHSUIBIK CYUBIKTBIKTAPBIH 3€PTTCY
OYTiHT1 TaHJAFbl €H KYPAEl TaagaMallblK MIHACTTEpAiH Oipi OOJBIN TaObIIa b

KuBIHIBIK alaMHBIH OWOJIOTHSUITBIK CYHBIKTBIKTAPhl O6TE THIFBI3 «XUMHSUIBIKY 1Ty
TYyABIPATBIH ~ KYpJAeJdi KONKOMIIOHEHTTI XHMFSUIBIK MaTpuiaizap  OOJIBII
TaOBIIAAbl, OFAaH KapChl THIMBIM CaJIbIHFAH 3aTTapJblH HEMEece OJIap/IbIH
META0OJUTTEPIHIH ©Te€ a3 KOHIEHTpaIusAchl 00aysl Kepek. COHJIBIKTaH,
JIOTIMHTTIK TIperapaTTapibl KOHE OJap/AblH METa0OJUTTEPiH KEHIeHAl YIri
MaTpPHIIACBIH[IA AHBIKTAY TEK COHFBI XpoMartorpadus SJICTEpiH KOHE Macc-
CIIEKTPOMETPUSIHBI KOJIJITAaHYy apKbUIBI MYMKIH Oojazael. ['a3 Hemece CYHBIK
XpomaTtorpadIieH yII €CeJICHICH TOPT AOHTEIICK MacC-CIIEKTPOMETPIIEPre KapChl
JOTIMHTKE Kapchl Oakpulayga KeH  TapainraH. byl KypbUIFBLIAPABIH
APTBHIKIIBUIBIFBI - KOFApPhl CE3IMTANIBIK, CEIICKTHUBTI JKOHE >KOFaphl Tajaay
YKBUIIAMIBIFBI. Macc-CIIeKTPOMETPAIH, JKOFaphI HKbLUIIAM/IBIFBIMEH OaiIaHBICTHI,
yarigeri O0lp XpomaTtorpadusuiblK aijgay YIoiH OIpHeIIe OHJaFaH ThIMbIM
CalplHFaH 3aTTap AaHBIKTATYbl MYMKIH. YII  KBQJpPOMOJAJbIK  Macc-
CIIEKTPOMETPJIEPAIH HEri3T1 apTHIKIIBUIBIFBI - OCNTUIl 3aTTapAblH aHBIKTATY
KaOlJleTi. MOJEKYJSAPJIbIK Maccachl KOHE YIITIK KBaJIpOMOJIAJBIK Macc-
CIIEKTPOMETPIHIH COKTHIFBICKAH JKAaCYIAChIH/IAFbl bIIBIPAUTHIH OHIMIEP] OCTii
3artap. bipak COHFBI JKbULAAPHl AHTH-IONUHITIK Jaboparopusuiap Oenricis
KOCBUIBICTAP/IBIH METAa0OJMTTEPIHIH ChIHAMa YATUICPIHJIC allbUTYBIMEH KUl
Ke3zecel.




ONTUSTIK-QAZAQSTAN SOUTH KAZAKHSTAN

MEDISINA MEDICAL
AKADEMIASY ACADEMY
«OHTycTiK KasakcTaH MmeauuuHa akanemusicel» AK AO «lOxHo-KasaxcTaHCKas MeAUUMHCKAS akaneMus»
dapMareBTUKAIBIK KOHE TOKCHKOJIOTHSUIBIK XMMUS Kadeapachl 044 -55/ 03-ctp.50
JlexinoHHbINH KOMILIEKC «broanamuTHuecKas XUMUST 1 TOKCHKOJIOTHSDY 3 3

Atam aiiTKaHja, CTEPOM]I JIET AaTaJaThlH KYPBUIFBIHBI KOJIJIAHY ajjblH-ajia
Oomxamapl mpobiieMara aiiHaIybl MYMKiH. Byl MocesneHi mienty yImiH KOFapsl
PYKCaT €TUIreH Macc-CIEKTPOMETPUSIHBI KOJaHY KaKeT.

by xarnaitna sxorapel pykcar (50 000 »xoHe o/1aH JKOFaphbl) apKachIHAa HAKThI
3aTTap MEH «XUMMSUIBIK» Iyl HAaKThl MaccajlapMmeH Oejyre Oomanbl. by
OMICTIH apTHIKIIBUIBIFBI MbIHA/IA, aKITApaTTHIK (haiia Tek OepuIreH Oenrui 3aTTap
TypaJibl FaHa eMecC, COHJIali-aK Talaay Ke31Hae TIpKEITeH OapiIbIK 3aTTap Typasbl
aKrmaparThl CaKTaMIbl.

backa 3atTapabiH 0ap-KOFBIH TEKCepy KakeT 0oJica, KOChIMIIA Tajjay jKacai
anMarmchI3, Oipak 6actankpl (haiyiibl KaiiTa OHJICHI3.

ConbIMeH Oipre, >KOFapbl pyKcaT €TUITEH TaHJEM Macc-CIIEKTPOMETPI
TaHbIMaJI JOMMHITIK KOCBUIBICTAP/BIH JKOFapbl CE3IMTAJABIKTBl  KbUIIAM
CKPUHUHTIHE apHAJFaH CEJIEKTUBTI OMICTEp PETIHJIE KYMBIC icTel amajisl [3].
ConFbl KBUIAAPHI JKAaCaJbIHFAH MAacCC-CIEKTPOMETPUSIIBIK —aHAIM3ATOP IbIH
opbutanbik Ty3arel Orbitrap MOHIAPBIHBIH HETi31HEH >KaHa TYpl - OCHIHAAM
TanAayablH TUIMIUIINT MEH JAYPBICTBIFBIH aWTapibIKTail apTThIpAbl. by
KYPBUIFBLIAp JKOFapbl KBIPATBIMIBUIBIKKA W€ JKOHE COJl yaKbITTa oJjap
AQHBIKTANATBIH  3aTTApAblH  KOHIIGHTPAIUSACHIHBIH  TOMEH  JICHTeHiIMEH
OailylaHBICTBI MpOOJIeMaapabl OHAM JKeHe anmanel. J[om OchIHAAaM JTONMHTKE
Kapchl 3epTXaHajlap apkKpuibl kypriziteni. COHBIMEH Karap, PYKCATThIH
JKOFapbllaybl O€JIOK TaOWFATHIHBIH 3aTTapblH Taljay YIOiH OJeTTeriIeH
KOJIJIAaHBUIATBIH  VIIy YaKBITBIHBIH THITIH MacC-aHallM3aTopiiapra KaThICTHI
OOJIFAaHJBIKTAH CE3IMTAIJIBIKTBIH TOMEHJCYiHe okenMeiai. COHFBI Ke3nepi
JOTIMHTKE Kapchl 3epTXaHaNapibIH ajjAblHAA TYPFaH Tarbl Oip macene - Oy
NEeNTUJTIK JOTUHT e arajanabl. MocenaeHiH MoHI - OyJl NMeNnTUATEPIH ajaam
ar3achlHA CHT131Tyl, OJIap KJIACCUKAIIBIK CO3/IE JOTMHT )acaMal el Anaiaa, Oy
NENTUATEP OMOXUMUSIIBIK MPOTIECTEPIl ©3TePTEIl, MBICANIBI, aJlaM aF3aChIH/IaFbI
TYpJli TOPMOHAAPBIH MOJIIEpl apTajabl, KOFaphl JKYKTEMEHI TachIMalay
YKEHUTIpEK 00JIabl.

CoHbIMEH KaTap, TOPMOHAAPIbIH KYpaMmblH OakbUiay TalIachl3, ©OUTKEHI
TOPMOHAAP/BIH JCHIell jKeKe OOJIbIN TaObLIaAbl JKOHE KEH ayKbIMJa e3repyi
MYMKIH.

Mynnaii nenTuATEp/l  aHBIKTAy MPoOJieMachl «OPOUTAIBIK — TY3aK»
TYpPIHIET1 »amnmaid aHaau3aTopbl Oap >KOFapbl PYKCAT E€TUITeH KYPbUIFBIHBI
naijaiana OTBIPBINT TAOBICTHI IMIENIUTYl MYMKiH. JIOMMHITIH Ka3ipri 3aMaHFbI
TYpJepiHiy Oipi -
xkacannpl Typae caneiaraHn PHK-wel xommany, on 20-man 300-ke npeitinri
HyKJIeoTuaTep 6ap monexynanapabl KamTuabl. SiRNA - eH kpicka Ti30exTi PHK.
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Omap RNA wunrepdepennusceina xayantbl, Oy Marpuna PHK-#bIH
KaMTBIMCBI3 HaIllapJIayblHa OKEJIe/Il )KOHE OChIIaiIa IeHIIK ICHr el Ier] aF3aHbIH
METa0OMUKANBIK TpolecTepine ocep eremi. siRNA 3ar ammacy mporectepin
MaKCaTThl TYPJIE ©3repTy YIIiH TaOBICThl CHHTE3/IeTy1 MYMKIH.

Mpiicanra, OYJIIIBIKET TIHIHIH ©CYIHE KeJepri KeATIPETIH MUOCTATUH MPOTEUHIH
OHJIIpYTEe JKayanThl F'€HHIH 9cepl. MUOCTaTUHHIH dcepiH OyraTTay OYJIIIBIKET
MacCCaChIHBbIH aWTapJbIKTall ecyiHe oKeiedi, Oyl Maliabl KaOaTThIH TOJIBIK
o6ommaybl  nepiaik. CospuiManibl  emec  cuPHK-HiH  Moauduxanusiianran
MOJICKYJIaJapbl JKOFapbl aKbIPATBIMIBLUIBIKTEI MacC-CIIEKTPOMETPHUS apKBLIbI
epekuiesnienyl MyMkiH. KebOiHece cropTiibuiap JTONUHT PETiHAE aHA0OJMKAIIbIK
CTEpOUATEP TOOBIHA, TECTOCTEPOHHBIH CHHTETUKAJBIK aHAJIOTTapbIHA KATaThIH
nopinepi rmaaasasaabl.

TecTocTepoH amaM ar3achlHIa TaOWUFU TYPJE IIBIFAPBLIAJIbI, KOHE OHBIH
aHAJOTTapblH  TaljajgaHy  OHBIH  IIOFBIPJAHYBIHBIH ~ ©OCYIHE  OKemlyi
MYMKiH.CHHTETHKAIBIK TECTOCTCPOHHBIH KOJJIAHBUIYBIH aHBIKTayFa €H KOl
TaparaH Ke3Kapac OyYpbIH TecToCcTepoHHBIH »anutectocteponra (T / E)
KAThIHACHIH aHbIKTaraH 0onathiH. T / E MoHIep1 TONMUHT PETIH/IE TECTOCTEPOH/IBI
naijanaHyAblH  CEHIMAl  KepceTKimn  Ooibil  TalObulaibl,  ©OUTKEHI
AMUTECTOCTEPOHHBIH CUHTE31 TECTOCTEPOHHAH Tayelci3 xkoHe 4 T / E karbiHach
aHBIKTAJIFaH. bipak TECTOCTEPOHHBIH JKOFapbLIay JICHIreli METaOOIU3MHIH KEKE
KBUIIaMJIBIFBl  KaHJal kargainapna Oomysl kepek? bynman Oacka, T / E
KaTBIHACKHI KAJIBIMTHI OOJBIN KaJBIIITHI, OYJI JKaphIicTapra HEeMece TPCHHHITEPTe
NeHiH CHHTETHUKAJIBIK TECTOCTEPOH aHAJOTTapblH KaOBLIAayabl TOKTATyFa
MYMKIHIIK 6epeni. Ochl KUBIHABIKTAP/Ibl )KEHY VIIIIH ra3 (a3acblHIarbl TYPAKTHI
nzorontapasiH (IRMS) macc-criekTpomeTpust 9j1ici KoiaaHbUIaabl. by omicti
naigagaHy MYMKIHAITT aJaMHBIH TaOWFH TECTOCTEPOHBIHAAFBI KOMIPTEKTIH
U30TONTHIK KypaMbl OHBIH CHHTCTHKAJIBIK aHAJOTTapbIHBIH  H30TOITHIK
KypaMbIHAH €peKIIeeHyiHe OaiaaHbICThl. MeaUITMHAIIBIK MpenaparTap Taburat
IIMKI3aThl OOMBIHINIA abuoreHAiAeH (1riHapa HeEMece TOIBIKTal) CHUHTE3Iee ],
0JI OacTamnkpia Tipl TaOWUFaTTaH ©3relle KOMIPTEri M30TONThl KypamblHA HE.
Cunretukanblk ropmoH anajortapel ymiiH 13C / 12C (813C) u30TONBIHBIH
KaTblHACHI -27,4 -36,4 </ c> apayibIFbIHIAa. AJTJaM TOPMOHJIAPHI YIIIiH, TUE€Ta MEH
XaJIbIKKa OalIaHBICThI, COJ MOH -16 -26 ° apajbIFbIHAAFBl JAWANa3oHaa JKOHE
emkaman -27 </ $> -maH TOMEH MoHjaepre »xere anMaiapl. CHHTETHKAIBIK
rOpMOHAApPALl Takganany (GakTICiH JoJeNjey VIIH, COJ  OpraHu3Mje
METa0OJIUTTEDP 3€PTTENE/Il, OHBIH KaJBINTACYbIH/Ia CBIPTKBI TapariTaH eHT1311reH
TOpPMOHJIap aHbIK KOpIiHEei.
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IRM macc-cniekrpomertpiiepi Thermo Fisher Scientific, Counai xKoca anranza,
JIOTIMHTKE KapChl 3epTXaHajap/a KOJJAAHBUIATBIH, JKOFapbl CE3IMTaJIbIKKA He
XKoHE Ta3 XpomartorpadbIMEH >KOHE HWHTEPHETTErl YITIHI JalblHIAy KOHE
WHXXEKIUANAY KYPBUIFBUIAPBIMEH Oipre »KYMBIC ICTEHl, OChUIaiillla TOMEH
eJIIIICY KATEJITIH JKOHE KOFapbl IOIIKTI Talgayabl KamTtamackid etedi. CrnopT
agan Ooyianbl  koHe Oonybl Kepek. KepepMeHre jkoHe >kaHKyHepre JIeHEHi
BIHTAJIAHJBIPY callachbIiHAa (papMalleBTUKAIBIK JKETICTIKTEP JKapbICTapblHA €MEC,
TaOUFATIIEH OEpUIreH >KOHE JKEHICKE YMTBUIYy MEH KYII-XKITep >KYMCaWThIH
CHOPTUIBLIAP/ABIH KepeMeT (PU3MKAIbIK KAaCHETTEpPiH KOepCeTyll Kajaarajiay
MaHbI3bl. JIOMUHITI KoNMJaHy (akTici Ke3-KeJreH CHOPTUIBIHBIH MaHCaObIHA
YKOHE OJIaH dpl eMipiHe ocep ere/l. 3epTTEy/IH 3aMaHayHu JICHreil Ke3-KeareH
JOTUHTTIK TIpernaparrapibl  KOJJIaHYIbl aHBIKTayFa MYMKIHIIK —Oepei.
CrnopTmibutapJplH ChIHAK YJTUIEpIH cakTay Mep3iMi oJlapibl YCTal Kaiy
MYMKIHIITTH a3aiTabl.

Yiruiepai Tasanay KoHE HalbIHaAY

benrinenren epexenepre coilkec, CHOPTIIBUIAP JTOMUHITI Oakblaay Ke3iHjae
THIMBIM CaJIBIHFAH 3aTTap bl TAJJAY YIIiH 39pJeH oTyre Oeitim. COHbIMEH KaTap,
Oenrini Oip *xarnaiap/a apHaiibl penapaTTap/sl aHbIKTAY YIIIH KaH, mia3ma /
capbICy JKOHE IIaIl YATUIepl allbiIHybl MYMKIH. YJIT1Iep/l AalblHAAy JOTHHITI
OakpLIaybIH ©T€ MaHBI3bl AJIEMEHTI OOJbIm  TaOBLIAIbI, OWTKEHI OJI
HOTWKEJIEPAIH MaKCUMAaJAbl BIKTUMAJIBIFBIHA KOJI JKETKI3YTe >KOHE TallJayFa
KOKETTI Ce3IMTANIBIFbIHA KOJ JKETKi3yre MyMKiHIiK Oepemi.Kazipri yakeiTTa
yarinepai Ty3JaplaH koHe 0acka KocrajaplaH TasajayFa apHalFaH opTypdi
oJicTep 931pJeH/I1, aTaln alTKaH/1a, MaKCaTThl TAJJIaHbIH OKIIIAYJIaHYbI

CyMBIK SKCTpaKIUs

KebOinece cCyHBIK OKCTpakIMs YJITUICpIH JalbIHAAYABIH €H  Y3aK
KOJJIaHbUIATBIH ~ 9ficl. AjaM  ar3acelHIarbl  OeH3enpuHal  (amderamuH
cyJib(aThIHBIH PalEeMUSUIBIK KOCIIAChl) KOHE OHBIH META0OJUTTEpiH aHBIKTayFa
apHAJIFaH aJIFaIIKbl )KYMBICTap IbIH OipiHJIe MIBIFAPBLTY KbUIIAM/IBIFBIH aHBIKTAY
YIIIH CYHBIK DKCTpaKIusl KOJIJIaHbLIajbl. ATam aiTkanjaa, Hecen ynaruiepi 2H
TUAPOJIM3ACH/I1. HATPUHM TUIPOKCHU/II )KOHE MYyHal A(h)UpIHEH aJbIHFaH.

Keneci omXbUIABIKTApAAa CYWBIK OSKCTPAKIUS KOMETIMEH OWOJOTHSIIBIK
CYMBIKTBIKTApJAFbl 3aTTapibl Ta3allayAblH KOINTETeH OJICTepl CUIATTaJFaH.
Bapnwik ocwl omictep Oip mpuHmmnke Herizaendi: pH e3repyl KaeTTi MoHTe
JKOHE  KBIMIKBUIABIK, OeWTapam HeMece CUITUIl KOMIIOHEHTTEpAl  aiy.
AHaMUTUKTEPAIH Pl MOHIH OlLTy YATUIEpIl KOm MeJIiepie alxy >KoHe / HeMmece
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OJIapJBIH SPTYPIIl epiTKimTepiMeH dpTypii pH-nmapaa omapabl KOMIIOHEHTTEPIH
KaiiTa amy MYMKIHZITIH Oepeni. TanmayaplH erKer-TerKein, apbIKiia KoHe
ce3iMTall OJICTEpiH jkKacayFa JETeH TalIbIHBIC Tajjay XKYprizyre Keaepri
KENTIPeTiH KOCHIHABUIAHATBIH KOCTIANIAPBIH CaHBIH a3aiTyra OaFbITTajFaH
CYUBIK AKCTPAKIHUS PICIMAECPIH KETUAIPY MEH JaMbITYMEH KaTtap >KYpAi.
JlonuHrke Kapchl OakbLiay/abl ChIHAY YIIIH CKPUHUHI >KOHE pacray oIICTEpiH
o3ipJyieymni  O3IpJieHreH  Karujagap ol /€ KOJIJIaHbUIa[bl,  MBICAJIBI,
amperamuHIep, dPEApPUHICP OIKOHE  OJApAbIH  TYBIHIABUIAPBI  CHSKTHI
CTUMYJIATOPJIAp CUITLIIK Karaanaa 3pupaepiid 39p YATUIEpIHEH IIbIFapbUIaibl,
OpraHuKanblK (a3zajaH ajlblHFaH 3aTTap woFbipianraH koHe GC-MS xone /
Hemece GC-APD-nmi oman opi Ttammayra skataabsl. COHbIMEH Karap, CYHBIK
DKCTpaKIMsl op TYpial IKarmainapna (SFHH, MUHEpaNIbl  TY3Jap.ibIH,
OpTraHUKAJBIK EPITKIITEPAIH XKoHe opTypii pH MoHmepiHiH OoJiybIMEH) p-
perenTopaapIbliH KoHE aHAOOIMKAJIBIK CTEPOMATEPAIH KbI3SMETIH TOKTATAThIH
KOPTUKOCTEPOUIATEPIl, TMYPETUKTEP/I1, 3aTTapAbl TAJAY YIIIH KOJIaHBIIAbI.
1952 >kbITbI KOMTAaHBLUIFAH DKCTPY3HS JCI aTajJaThIH 6T¢ KATThl Kypas OOJIIbl.
byn omic TanmpmaHaThiH YATUIEPIIH Ta3aldbIFbIH apTThIPY YIINIH KOJJAAHBLIAJIbI.
Atan aWTKaHAa, KapamailbiM JKaFjaiiapjla OpraHUKaJIbIK EepITKIIITEr1
aQHANMMTTEPJl aily, OJaH KEWiH OpraHWKAIBIKJIAH KBIIIKbUIIAHIBIPBUIFAH CY
¢azacbiHa (0.06N, HC1) KbI3bIFyHIBUIBIK 3aTTapblH O€py apKbLIbl, pacTailThiH
ChIHAKTapFa KapaMIbUIBIFBIH JONIEJIC/i, MbICaNbl, P2-kIeHOyTepos aroHuCTi
YILIIH 6Te THIMI1 9pTYPJii OMOJIOTHSUIIBIK KOCTIAJIAP/AbIH CAaHBIH a3aTy.
KarThl dazanbik SKCTpakims

bipaeme 3artap yurH OWOJOTHSIIBIK YJTIIEpAE, aTan aWTKaHAa, KaTThl
dazanpik skcrpakiuana (KDD) KaMThUIFaH aHAIUTTEPAl Ta3apTyIbIH JKOHE
MIOFBIPIAHABIPYIbIH  Oamama ofici maijamadpliaapl. Typai  amacopOeHTTi
MaTepuagapabl, ocipece mnonuctuposasl, C18 Hemece HMOH aJIMaCTBIPFBINI
IabIpIapasl KOJAAaHy, AOMUHTTI Oakpuiay YIIiH OipHENe CKPUHUHT >KOHE
ToNeTAeMEeIIep Il TANICNICY 9IICTEPIH KacayFa MyMKIHJIIK Oep/i.
1968 xbuibl  BpcTiioy cTepouaThl KOHBIOTATTapAbl OedTapam MoJuMepJi
HIabIpIapMEH ally MYMKIHJITIH KepceTTi. Marepuan MeH TEeXHUKaHbIH OJaH
op1 KETUIIIPLIYyl JOMUHTTI OaKblIayFa, MbICAJIbl, aHAOOJIMSUIBIK CTEPOUATEDP MEH
JTUYPETUKTEP/Il KOJIIaHyFa BIHFAMIBI OMICTI kacayra MyMKIiHIIK Oepai. KDO-
HbIH O0acThl apTHIKIIBUIBIFBI - YJTUIEPAl adyJbl TOJIBIK aBTOMATTaHJBIPY
MYMKIHJIIT1, COHBIH IMIHJAE KapTPUIKIEPAl AaMbIHIAYy, IPIKTEY, XYYy >KOHE
keiiinaen  omonus.  CoHeiMeHn  katap, K®D  ke3iHme — Tanmaynapsl
JIepUBATU3AIIUSIIAY JKY3€Te aChIPbUTYbl MYMKIiH.
NmmyHoadbduHAl XpomaTtorpadus
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buonoruanelk  yATUIepA€H TalJaHyAbl  OKIIAayJday Kypallbl — peTiHAe
ummyHoapbuuai  xpomarorpadus (MAX) kxakplHIA KOJIAHBLUIILL. OIICTIH
MOHI, TaJJaHAThIH MOJEKyIaIapAblH 9p Typii OeidikTepiMeH KOBAJICHTTI
0aliIaHBICTBIH ~ KaJBINTAaCyblHAa KAOULIETTI MOHO- HEMEeCe  ITOJTHKIOHIBI
aHTHJICHEJIEp TaCyllblFa, MbICANbl, C(epanablK arapo3ablK OeJIIeKTepre
TiruireH.MyHaaii OeJIIIEKTep/ICH JMalblHAANFaH Trelb Olp KarblHAH KEYEKTi
cysrici 6ap OaraHfa TOJTHIPHUIAABLI JKOHE OJI apKbUIbl HECENl HeMece IIa3Ma
yiariepi  ereni.Kaxerri Tangamanap OaraH  apKbUIbl  ©TETIH  KeE3eE,
TachIMaJijiaylibifa  OalJIaHBICTBHIPBUIFAH  aHTHACHEIEP  KOBAICHTTI  e€MecC
KeLIEHEP/ll KYpYyFa 'KoHe OalaHbICThIpyFa OailllaHbICThI, all aHTUEHEIEPMEH
epITIHAIMEH alajJlaMalThlH KaJlFaH MoJIeKyJajgap. ONIOUUs [apTTapbIHbIH
e3repyl 3arT-aHTUJIEHEJEep KeHIeHIH MOJIeKyJajgap/blH ©3/epiH >KoWMai-aK
KOMBIM >kibepyre MYMKIHAIK Oepeal JKOHE aHaMUT KeWIHHEH Tayjiay YIIiH,
mpicanibl, ['X-MC TazapTeutran TYpiHAE, CHIPTKBI KOcmajapjaH 0ocaTbLIajIbl.
Kernireren arapo3aplk OeJIeKkTep TachIMalAaylibl PETiHAC Al aTaHblIaabl, Ol
OlpkaTap KOMITAHMSUIApMEH caTyFa YChbIHBUIAAbL. OCBHl TENTUATEDP HEMece
NPOTEUHJIEP XUMUSIIBIK TYPAEC OCHI OOJIIEKTepre TITIATeH OOJIyhl YIIH OCHI
OemmexTepaiH O0eTi Oencenaipineai. Ex &ui KommgaHbUIaThIH o1C - 1967 XbIIbI
AcenHiH ycbiHFaH 1uaHoren Opomual (CNBr) aktuBtrenaipyi. CulITiiik
waraaiina, CNBr araposnibik OemekTep/iiH OeTiHAe TUAPOKCUIIBIl TONTapMEH
OpeKeT eTeidl, oJlap 63 Ke3eriHJe XUMUSUIBIK aHTHJEHEJIEPMEH peaKIusFa
TYCEeTIH IMaHAIK 3dupiep MeH HMHUAOKapOoHATTapabl Kypainel. Koionra
OpHAJACTBIPBUIFAH  aHTUJIEHEJIEpMEH  Oipre  arapo3ablK  OeJIIeKTep
OMOJIOTHSIIBIK YJIT1Iepae Oap 3aTTap/ibIH HEMECE ChIHBINTAP/AbIH 3aTTapblH FaHa
TaHWUJBl KoHE TaHmaWapl. Komalael 2JFOEHTTEpAl, MbICAlbl, Cy MEH
OpTraHUKAJBIK EPITKIMTEPAIH KOCBIHJABICHIH IMaljallaHy, aHTHACHEIepre
0ailJIaHbICTHI 3aTTap HIBIFAPAIbl, OHBI KOHIIEHTPATTAU Bl dKOHE OHBI CTAHAAPTTHI
omictepMmeH, atamn aiTkanma, MC apkeuibl Tamgaiael. LlleTenmik KocmamapabiH
MOJIIIIEPIH a3alWTy CHUTHAJJIaH [IybUIFA KATBIHACHIH JKaKcapTyFa JKOHE
OMICTepMEH aHbIKTay TIerTiH azaiTyra anbin keneai ' X-MC u XKX-MC/MC.

TybIHIBI 91iCI

['X-MC nonuHr-0akpuiay 3epTXaHachlHIa IQJICTAEMENIEP/Il aly JKOHE aly IbIH
Heri3ri Kypaibl Oousibil  TaObuiafbl. MyHAal Kyiienep ThIMbIM —CaJibIHFaH
3aTTapAblH Ti30€CiHlle caHaMajlaHFaH KONTEereH 3aTTapra >KOFapbl €peKIlIeNiK
neH ce3imtaiabirel 6ap MOK xone BAJIA. Anaiina ['X-MC Tanpay yumiiH
3arTap ra3 Topizfec Typre adHamybl kepek. KemrereH Tanmaysiapra, MbIcalibl,
P2-aronucrrepine, Typil AMYPETHUKTEPre >KOHE p-pelenTopiiapra apHajlIFaH
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OJI0KaTopiIapra KOMBLIATHIH OYJI TAMaNThl OPBIHAAY ©T€ KUBIH OOJIFaHIBIKTAH, dp
TYpJll peareHTTEPMEH pEeakivs OJapAblH HEFYPJbIM VINNa TYbIHIBUIAPHIH
xacaiapl. TpancopManusiap HETi31HEH THAPOKCUIIBI1 TONTapFa JKOHE eKiHII
aMHUHIK TOITapFa *KaTaJbl, O©UTKEH1 OJIApJIbIH TUAPOPHUIIBIl 63apa IPEKETTECY
KaO11eTi - OyJ1 KYObUIMAIbUIBIKTBIH TOMEHJIEY ceOenTepiHiy Oipi. AHAIUTUKTIH
aFaliKel MOAUUKAIUSIIAPBIHBIH O1p1 CIpKE aHTHAPUIIIMEH alETUICy OOJIIbI.
Cipke KbIIIKbUIBIHAH OHE CIpKE aHTUAPUJIIHIH KaJAbIKTapbIHAH Ta3apThUTybl
KepeKk OO0JaThIH MOJIEKYJajap 9TTe CYMbIK AKCTpaKUMUsIMEH opblHaanaabl. ['X-
MC tanpay yuIIiH TYBIHABI Kypajlgaplbl alyAblH OYJ 9/1iCi ©Te KypHell >KoHe
YaKbITTBI KaXXE€T ETEeTIHJIKTEH, KeOiHece TPUMETUIICHIIT KaAbIKTaphel Oap
Oipueme TyblHABUIAY areHtrepi o3ipieHai (TMC). Mine, ockl areHTTEpiH
Kenoipi: reKcaMeTUIIANCUIIa3aH (I'MAC), TPUMETHICHIMIIUMHU 1301
(TMCHUmu) wu  N-metun-N-rpumeruncunmunrpudropaneramun (MCTDA)
(Donike, 1969).ConrbIchl, TyBIHABUIAPFa apHAJIFaH €H KMl KOJJIaHBLIATBIH 3aT
OOJIBITT TaOBLIAIBI, dCipece, aMMOHHMI HOABIMEH koHEe d(PToPusIMeH yiecime,
Oyn in situ Tpumerun wonacwiad (TMUC), xorapel peakIUsIIBIK
TPUMETWIICUIIUIIB/II peareHTTIH mnaijna 6onybiHa okeneni. TMUC kaThiCybIMeH
THAPOKCHI JKOHE aMHUH TOINTaphl ©3TEPTLTIN, KETOH KalIbIKTaphl dHOI-TMC
adupnepine aitHanaael. TanudaopaneTuial Taagayra apHajaFraH MoJIeKyJanapra
eHri3y yuriH OipHemie Oacka KywTi peareHTTep naganansuiabl. TOA Hemece
rentapTopOyTun (I'®B)-tynbacel, non  N,N-Ouctpudropaneramua, N-mMeTun-
N-OuctpudTropaiie-ramua (MBT®A) HEMece N-metun-N-
oucrenradropoytunamua (MBI ®b)caiikec.

TpudTropanerunney TPUMETHICUIWIYMEH CalbICTHIPFaH/Ia TYPAKThl aMUHO-
TONTBIK TYBIHJBUTIAP/IBIH Maiiaa 6oybiHa okenesi, connbikTad TMC xone TOA
TONTapbl OOWBIHIIA TajlgaMalapJblH TaHAAYJIbl TYPJACHIIPUTYlT MYMKIH, Oy
3 eapuH CUSKTBI CTUMYIISITOPIAPIBIH CTEPEON30MEPIIEPIH XPOMATOTPAPHUSITBIK
TypZe 6emyre MyMKIHIIIK Oepei.

4. MiurocTpaTuBTI MaTepuadl:
- npe3enTtauust Microsoft Power Point.
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19. ApeictanoBa, T. A. buomorusuiblk maTepuanjaH MHUHEpaIaay oOJICIMEH
OKIIayJIaHATBIH yJBl JKOHE KYINTI ocepii 3arrap TOOBI: XUMHS -
dapmaneBTukanbik pax. [V Kypc cTygeHTTepiHEe apHajIfaH OKYy Kypaibl / -
Anmatsr : OBepo, 2012. - 100 6et. C
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20.

21,

22.

23.

24,

16.

17.

18.

19.

20.

13.

14.

ApsictanoBa, T. A. BUONOTHSIIBIK MaTepUaliaH dKCTPAKIUS OJICI apKbLIbI
OKIIayJIaHATBIH yJIBI JKOHE KYIITI ocepil 3aTTap TONTAapbl: XUMHS -
dapmaneBTUKAIBIK (QakynbTeTiHIH [V-Kypc CTyaeHTTepiHe apHalFaH OKYy
Kypaisbl / - AnMartsl : 9Bepo, 2012

MyxamerxkaHoB, A. M. XUMHJIBIK KapyAblH JKAJIIBl XOHE MEAUIMHA-
TAaKTUKAJBIK CHUIIATTAMachl : OKy Kypambl. - 2-Oac. - Kaparangs! : )KK "Ak
Hyp", 2013.

Opnabaesa C.K., CepikbaeBa A.Jl., Kapakyinosa A.Ill., XKymaraesa I'.C. Cot-
XUMUSJIBIK capanTay >KOHE AaHAJIMTUKAIBIK JuarHocthka. OKy-oaicTeMenik
Kypasbl. — AaMathl: «9Bepoy» 6acnackl, 2016. -2800.

TyneeB, M. KiuHUKaNBIK TOKCHKOJOTHS: OKY Kypaibl/. - IIIbIMKEHT:
"Hypnana - LTD", 2013. - 592 GerT. c.

[ykip6ekoBa, A. b. TOKCHUKOJIOTHSIIBIK XUMUS : OKYJBIK . - AJIMaThI : DBEpo,
2013

opbIC TiTiHAE:
Bepreiiuuk T.X. Tokcukooruiueckas XuMusi: Y4eOHUK JJIsI CTYAEHTOB (apMm.
By30B U (akynbreToB / T.X. Beprenuuk; pea. E.H. Bepreitunk . - 3-e uzn.,
nepepad. u norm. - M.: MElnpecc-undopm, 2012. - 432 c.
[Inerenéna, T. B. Tokcukonornueckas xumusi: yueonuk /. - M.: I'D0TAP -
Menua, 2013. - 513 ¢
Tokcukonornyeckass XMMHs: META0OJIU3M M aHAIN3 TOKCUKAHTOB: ydueOHOE
nocobue + CD/ mox pen. H.U. Kanetunoii. — M., 2008. — 1016 c. [Tepemer.
Toxcukonornyeckas xumusi: ydeOHuk / mop pen. T.B. [lnereneBoit. — 2-oe
u3a. — M., 2008. — 512 c. [lepener.
TCX-CKpUHHHT TOKCUKOJOTMYECKA 3HAYUMBIX COEAWMHEHUN, H30JUPYEMbIX
OKCTpakmuen u copOimedt : ydebnoe mocobme / ['.B. Pamenckas, .M.
Poanonosa, H.U. Ky3nenosa u A.E. Iletyxos ; pea. A.Il. Ap3amacues . - M.:
['D0OTAP-Menaua, 2010. - 240 c.

JIEKTPOH/bI 0aChLIBIMAAP:

AHanuTH4ecKast JTMAarHOCTUKA HapKOMaHUU u TOKCUKOMAaHUHU.
buoananuTuyeckass XuUMHUS U TOKCHKOJIOTHMS [DJNEKTpOHHBIM pecypc /
FOKI'®A; Men. u dapmaneBTuueckuil pakyiabTeThl. - DJIEKTPOH. TEKCTOBBIE
naH. ( 25,4 M0). - llleimkent: b. u., 2011. - 31 ont. auck (CD-ROM).
Tokcukonornyeckass XuMus. AHATUTUYECKAsT TOKCHKOJIOTUSA [DIEKTPOHHBIN
pecypc]: yuebnuk / mox pea. P. V. Xabpuesa. - DIeKTpOH. TEKCTOBBIC JIaH.
(43,7 MbB). - M.: U3narenbckas rpynmna "['DOTAP- Meaua", 2010. - 752 c.
911 onT. auck (CD-ROM)
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15.

16.

6.
1.
2.
3.

XUMUYECKHE ONacHOCTH M TOKCUKaHThL. I[IpuHummel OGe3omacHOCTH B
XUMHYECKOH 1abopaTopun [ IIeKTpOoHHBIN pecypce] : yuedHoe mocodue / JI. B.
EBceeBa [u ap.]. - DnekTpoH. TekcToBbie AaH. (47,2M0). - M.: "Jlutrreppa",
2017. - a1 ont. tuck (CD-ROM).

XUMUSIBIK ~ KayiITep MEH VYBITTBUIBIKTap. XHUMISUIBIK —3€pTXaHaJarbl
KAyI[CI3AIK  YCTaHBIMIApbl [DJEKTPOHHBIA pecypc|: OKy Kypalbl =
XUMUYECKHE OMacHOCTH ¥ TOKCUKaHTHL. [IpuHIMIBI OGe30macHOCTH B
XUMUYECKOH J1aboparopun: yueoHoe nocodue / Y. M. Jlarxaes. - DIeKTpPOH.
TEeKCTOBBIE AaH. (67.9M0). - M. : "Jlurteppa", 2016. - 48006. c

KOCBhIMIIIA d1e0ueTTep:

Kysbmenko, A. H. Ctangaptusanus JeKapCTBEHHOTO PACTUTEIBHOTO ChIPhS U
PaCTUTENBHBIX COOPOB METOIAMH HOHO-IKCKIIFO3MOHHOM U Ta30- KUIKOCTHOM
xpomarorpadun: Mmonorpadus. - Anmats : OBepo, 2017. - 120 c.

Cpay0OaeB, E. H. OnmipicTik TOKCHUKOJIOTHS HETi31l. OHAIPICTIK yap *KoHE
yJIaHyjap: OKy-oJiCTeMeNiK Kypau /. - AnMatsl : 9Bepo, 2014. - 156 Ger. c. .
Bakpuiay cypakrapsbl:

AHTUJIONUHITIK IpenapaTTapAblH 3aMaHayu xarnain. BAJIA TiziMi.
JIOMHTTIK 3aTTapIbl aHBIKTAY IbIH aHAIUTUKAIIBIK dJ1iCTepi

JIOTIMHTTIK 3aTTap bl ChIHAMAaFa TalbIHIay IbIH aJJIbIH-a1a aHATHTUKAIIBIK

omicrepi

4,
S.
6.
7.

Tazanay omicrepi
CYMBIKTBIK YKCTPAKIIUS
XpomaTo-Macc-CreKTPOCKOIUS 9IC] YIIIIH JepUBaTU3ALMIIAY d/IiCTepl

Kpeaut Ne 2-2,3

1.TakbIpbIObI: XUMUSA-TOKCUKOJOTHSUTBIK TaNIay/1a KOJIaHBUIATBIH Ka3ipri
3aMaHFbl TAIIAY dJIICTEPI.

2.MakcaThbl: CTYJICHTTEPre yJIbl 3aTTaPFa KIMHUKA-TOKCUKOJIOTUSIIBIK TaJI1ay
YKOHE aJIbIHFaH HOTHKENEP/Il IYPhIC KOPBITHIHABLIAY Il YHPETY YIIIH OJapIbIH
OUTIMIH JK9HE TYCIHIKTEPIH KaJIBIIITACTHIPY.

3.

Japic Te3ucrepi:

Kocnap:

1.
2.

Jopinik npemnapaTtTap TaagayblHIAFbl CKpUHUHTTHIK JIICTEP;
BbapOuTyp KBIIKBUTBI TYBIHABIIAPHIMEH OTKIP YJIaHyABIH J1a00PaTOPIIbI

SKCIIPECC-AArHOCTUKACHI,
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3. XUHOIMH, U30XUHOJIWH TYBIHABLIAPBIMEH OTKIP YJIaHYIbIH JIA00paTOPIIbI
AKCIIPEeCcC-ANarHOCTUKACHI;

4. KcanTtuH, TUpa3oioH OTKIpP yIaHyIbIH J1a00paToOpIIbl IKCIIPecc-
JTMArHOCTUKACHI;

Jopuik 3aTTapMEH  YJIAHYZbIH JKCIpPECC-AUarHOCTUKACHIH/A
KojgaHeuiathlH oaictepaiH Oipit Gosbin KKX nemece XKX-ckpuHuHr nen
aTajaThlH oJIC caHajaAbl. byad oJic KBIIKbUIIAHFAH, CLITIJICHTEH JKOHE
OeiiTapam CHIFBIHABUIAPAAFBl YIIBI JIOPUTIK 3aTTapAbl alJbIH-ajla aHBIKTAY
YIIIH YCBIHBIIFaH.

VYnanyra ceben OonraH Oenrici JOpUIIK 3aTThl  HACHTU(HKAIMSIAY
mpolieci 2 JTantaH Typaibl: 1) anneiH-ana 3epTreyiep — Oyl dTanTa
XUMUSIIBIK KOCBUIBICTAPABIH O€TUIl KJIacCKa >KAaTaThIHABIFBIH aHBIKTANIbI. 2)
TONENICHTIH 3epTTeyJiep — IKCIEePTTIH OMOOOBEKTTEH Oenrim 3aT Hemece
3aTTap TOOBIH AaHBIKTaFaHbl TYypajdbl KOPBITHBIHABI JKAacayblHa MYMKIHIIK
oepei.

1  sranTeig KaXKETTIr1 anabIMEH TOPUTIK npenaparrap
HOMEHKJIATypacChIHbIH KOOCI0IMEH, KOMOWHHUPJICHTeH HWHTOKCHUKAIUSIAPIbIH
KoOCI0IMEH,  COHBIMEH  Karap  J9pUIIK  3aTTapAblH  METa0OJUTTEHY
MYMKIHJIITIHE ~ OailnaHbicThl  TyciHAipiieni. OCBIHBIH — OapibIFbl  JA9PLIIK
3aTTaplblH COT-MEAMIIMHAJIBIK JKCIEPTU3aChiH eAdyip KublHAaTaabl. OcChIFaH
opail JKCIpecc >KoHE ce3IMTaj oJicTep HeMece oJyiapAsl Oipre KoJJgaHy
HEri31HJe  aljblH-ajla TeCTTEepAl KYprizy Kaxerrumri Tyaasl. Ochl
Tajantapra OapiibIK aHAJIWTUKAJIBIK OJICTEp apachblHAa KaHAaFraTTaHIAbIPATHIH
omictep: ra3abpl-cyWbIKTHIK XpomaTtorpadus (IKX) xone KKX.

XTT - ra TyceTiH IOpUTIK 3aTTapiblH YJIKEH IIeHOEpiHEH a3 yaKbIT
apanbeiFbiHAa Oip Hemece OipHerne 3arrapabl Oeninm amy ['CX skome JKKX
HETI31HJerl ajaplH-ana O0elly HeMece CKPUHHUHT OfiCi KOMETIMEH MYMKIH
6omaapl koHe XTT cxemachlH MakcaTThl OaFbpITTa TaHAAy MYMKIHJIT
TyaJIbl.

KKX Herizinge  “CKpUHHUHI”  KyHeci  OMOJIOTHSUIBIK ~ OOBEKTTEp
AKCTPAKTBIHAH YJIbl JOPUIIK 3aTTaplblH 3€pTTENyiH KapacThIpaibl:

[ oranm — xanmel epiTiHAUIEp IKYHeciHIE Kyprizuieni, Oy stan
KOPBITBIHIBICHI HOTHKEN OoJica, 3MI0aTTapbl KEKe >Kyhelnepae 3epTTeu/i.

II dTall — JKaJlbl  epITIHAUIEp KyheciHae okyprizinedi. JKeke
epITIHAUIep XYHeciH TaHmay Heri3l Oip xpoMarorpadusuiblK 30HaFa KipeTiH
3epTTENETIH 3aTTapblH >KOFaprbl 3 (PexTuBTI O6JiHYl 00BN TAaOBIIAIbI.
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XpomartorpaMma apKbUIBI 3aTThl allly 3€pPTTENETIH KOCBUIBICTap.IbIH
Oenrim  XUMUSJIBIK ~ TOOBIHA  JKATaTBIHBIH  AHBIKTAWTBIH  KOMILIEKCTI
peareHTTepal KoyjaHy Heriziuge >xypriziteni (I sram).

3epTTeylliH TepiC HOTWXKECI JOpUIIK 3aTTapAblH  YJIbl  J103aChIHBIH
KOKTBIFbIH  ganenaeiini. OH  Horwke  amranaa  JKKX — ckpuHuHT
KOPBITBIHABLIAPBIH JONENICHTIH MaKCaTThl OaFbITTAIFaH Tajljdy >Kyprizuienl
(I JTal), oJIap: MHUKPOXUMUSUIBIK peakuusuiap (00si1y, KOCBLLY,
MUKpOKpHUCTaIocKonusibK); ['CX onmici; YK-cnektp aliMarbIHAAFbl
dotoMeTpust; HapMaKOJOTUSAIBIK ChIHAKTAP.

AnpapiH-ana XpoMatorpadusuiblK Tajqjayjiap 2 amnrtara JCeiH CaKTaJFa,
AFHU 1py TMpOIeCiHE YIIblpaMaraH MaTepHalIbl 3€pTTEreHAe THIMII
(odexTuBTi). 2 anTamaH y3aK CaKTaraHAa AHAOTEHl KOCBUIbICTAp Maiina
oomaner  ga, JKKX  HoTmkenepiHe efoylp ocepiH THTI3IN  MYHJAM
Marepuaagapra OepiareH omiCTi KOJJIaHy MYMKIHJITIH a3alTaibl.

bruomorusinplk MarepuaagaH OKIIaynay IPOIECCiHAe OapiblK dopLTK
3arTap 2 Tomka OemiHenmi: 1) KBINKBUIABI JKOHE oJICI3 HETI3al 3arrtap; 2)
HEri3/11 cUmaTTarbl 3aTTap.

Bapoutyp KbIIIKbUIBIHBIH TYBIHABLIAPHI. XUMHUS-TOKCUKOJIOTHSITBIK
Tanaayaa 0apOuTypaTTapibl CaHAbIK MOJIIEpPIH aHbIKTay YIIiH Y@ ailMakTarsl
muddepeHranpl CneTkpoPToMeTprs 911t KeH KOJIAaHbUIaIbl. Oic 6apOuTyp
KBIIIIKBUTBI TYBIHIBUTAPBIHBIH pH opTackiHa OalIaHBICTBI OPTYPIIi TayTOMEPJIiK
dopmana Oosty kabineTiHe HerizgenredH. pH 2-me GapOutyparTap epiTiHIiE
200-300 HM TOJKBIH Y3BIHIBIFBIHIA CIEIU(UKATBIK a0COpOIUs KacUETiHE He
emec, KeToHbl (MoHAanMaraH) ¢opmana 6omanbl. pH 10-7a MOHOUMUIOBIBI
dopma Ty3ineni, Y@ alMarblHBIH CHEKTPIHAEC KYThULy KaOljleTiHe ue
TeTePOIMKIIL siapona Koc Oainanesic maiiga Oomanel. Kyreuty A=240 HM
Oonranna Oaiikananel. pH 13 >koHe omaH korapbl OOJFaHAa CaKuHAIa €Ki KOC
Oaitnansic Ty3i1eal. A6copOiust MakcuMyMbl A=255-260 HM-/1e OaiiKamabl.

(0] OH OH
Rl || Rl Rl
R, N-H > R A SN > R, SN
/ &) / &) //ko
0O’ N 0" N 0" N H
| |
H H

Jumunonsai popma
Keronns! ¢popma Wmunoneasr hopma
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Kannpr sxone "Hecenti 6apoburtyparrapra 3eprrey pH 13,0 sxone pH 10,0
(A=260 ©M) mpemnapar epiTIHAUICPIHIH ONTHUKAJIBIK THIFbI3ABIKTAPBIHBIH
albIpPMalIbUIBIFbIH ecenreyre HET13/Ie1HTeH, mudepeHunanabi
CeKTpopTOMEeTpUs  YCHIHBIIAABL.  CHeKTpO(POTOMETPHSIIBIK  aHBIKTAYIbIH
mudepeHInanIbIK BAPUAHTBI 197 HOTHXKE Oepel, OUTKEHI MYH/Ia KbIITKBIIIbI
epITIHICH XJI0pohOPMMEH dKCTpaKIUsIaHFaH OapouTyparTapMeH oipre Oerjie
3aTTapIbIH 9cepl Oerim Iopekee ecKkepiiemi.

bapOutypaTTapaplH MeJIIEpIH €CeNTey VIIiH, XYThUIYIAbIH MEHIIIKTI
KOPCETKINIIHIH MOHI KOJJaHBUIAJLI, OJ TeMeHrl Qopmyna OoibIHIIA
ecenTeniHenl:

A
El%ICM:
C-1
AN ]I - emmey Ke3lHAE aJbIHFAH ONTUKAJIBIK  THIFBI3ABIKTAP
albIPMAILIBLIBIFBI;

C — 6apOutypatTapAblH KOHIIEHTPALUSICHI, %0;
L — >KyThITy KaOATBIHBIH KaJIBIH/IBIFBI, CM.

KyTpimynblH ~ MEHIIKTI  KOpCeTKimiH aHbikray yoiH 0,05 1
0apOUTYpaTThIH [N caJMarblH CUBIMABUIBIFBI 1000 mi emmieyimn KojOara
campit;, 100 ™ docharter Oydepme (pH 7,4) epitemi xoHE MYKHUAT
apaiacThIpFaH COH, KOJIEMIH JUCTHIICHTEH CyMEH Oenrire AeiiH KeTKi3e/i.

Cupimasuieirel 50 mMi emmeyim konbamapra 4, 6, 8, 10, 15, 20 mn
0apOUTYpaTThIH COWKEC EpITIHAICIH KYMbIN, KejeMmiH Oopatsl Oydepmen (pH
10,0) Genrire xetkizeni. EpiTiHainiep cCepUSCHIHBIH ONTUKAIBIK THIFBI3IBIFBIH
cnekrpogoromerpae 260 HM TONKBIH Y3bIHABIFBIHAA 1 CM KBapUTHI KIOBETAJa
emmeiiai. Canpicteipy epitiHaici peringe pH 10,0 OGoparter  Oydep
konaanbeuiabl. Conan coH pH 130, ontukansik TeiFeBABIK emeneni (pH 13,0
Oonybl YIIIH 2 KIOBEeTara Jla KYHIIprill HaTp KaHBIKKAaH epITIHICIH
TaMbI3aMbI3).

AJBIHFAH MOIMETTEp/ll, KOFapblJa KepceTuireH ¢opMyna OoibIHIIA
O0apOuTypaTTapAbIH MEHIIIKTI KYTHUTY KOPCETKIIIH €CenTeyre KOJIJaHbLIAbI.
OpTYpAl mpenapaTTapiblH MEHIIIKT] KYTBULy KOPCETKIIIl 9pTYypiii MOHIE
(E¥1cw) ne sxoHe opOip mpubOp YLIiH TEKCEPY YCHIHBLIAIBL:

Bbap6uran 260
Bbap6amun 195
Byrobap6uran 206
®enobapoburan 210
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Ortamunan HaTtpuil 195

BapOuTtyparrapabiH caHIBIK MeJIIIEPiH creKkTpodoTomMepus dici
apKbLIbI AaHBIKTAY

2 mn Hecenti 50 Miu-mk KojOara Kyiibill, oObekTi pH 2 Oosranma
(omOeban MHaMKaTOp OOMBIHIIA) 2 TaMIlbl 2 H TY3 KBIIIKbUIBI €pITIHAICIMEH
KbIIKbUIAalapl. CoHaH COH cyibl Oeiin anmy yunH 4-5 T Cychl3 HaTpuid
CyJb(aThlH KOCabl )KoHE KOJI0anarsl Kocnansl 10 Mi-aeH 2 peT XJ10popopMMeH
1 MUHYTTall CUIKIN 3KCTpakuuwiaiabl. Xiopohopmasl cipiHaiaepai Kocoin 10
Mia (ocharter 6ydepmen (pH 7,4) xyamnel. XiopodopM KabaThiH Oeriiml
TyTikke aywlcThipein 10 wmim 0,1 H® Ky#miprim HaTp  epiTiHAICIMEH
peakcTpakuusiaiael. Cyinbl dazansl S MUHYT HeHTpudyranaiiasl. Konbara 5 miu
neHTpudyrartel Kyiibin pH 10 6omy yuria 5 mi 6opartel 0ydep (pH 10) kocaas
JKOHE alblHFaH epiTiHAIHI A=260 HM-1e cnekTpooToMeTpie i, KioBera 1 cm.
Canpictbipy epitingici peringae pH 10 6oparter 6ydep ansinansl. CoHaH COH €Ki
KIOBETara Ja 2 TaMmIUblgaH KYWAIprill HaTpAblH KaHbIKKaH epITIHICIH
TeiMb3aAbl (pH 13 Oomy Kkepek), OaJKbITBUIFAH KaOWUIAPMEH MYKHST
apajacTeIpaabl )KoHe A=260 HM-/J¢ ONTHKAJBIK ThIFbI3ABIFEIH orei i ([1).

[IpenaparTeiy MemIIepiH MbIHA (hOpMyJia OOMBIHIIIA €CETITEHII:

J1 - 1000
C=———m ,
E*v - 100

C — 6apburtyparrapasig 100 M1 HecenTeri MeJIIepi, Mr;

J1 — 3epTTeneTin abcopOLusi MOHIHIH allbIpMAaIIbLIBIFbI
(Hpn13,0 — HpH 10,0)

E — GapOutyparrapipiH MEHIIIIKTI )KYThUTY KOPCETKIIII;

V1 — DJIF0ATTHIH JKAJIIBI KOJIEMI;

V> — aHBIKTayAa KOJIaHBLUIFAH ATF0ATTHIH aJTUKBOTTBIK OOJIIr;
V3 — x510poopMIBI CipiHII KOTeMi, MIL.

BuocyiibIKTHIKTAaFbl AMMHA3MHHIH CAHJBIK MOJIIIEPiH GOTOKOJIOpUMETPHS
apKbLIbI AaHBIKTAY Jici

5 wn Hecenti pH 2-3 OonfaHmia KbIMBI3JBIK  KBIIIKBUIMEH
KBIIIKBUTAANBI, 2 peT (5 MII-AeH) 23(UPMEH SKCTPAKIIUSIIANIbI.

Odupmi cipinai tacrar, cyisl ¢azansl pH 13 6onranma 50%-tik NaOH
epiTIHICIMEH CcUITUIeH Il s)koHe 2 peT 10 mut-nieH a¢upMen cipinaineial. ddupi
cipiHainepal Kocelit, oxaH amuHazuHal 3 pet (10, 10, 5 mm) 0,5 H KykipT
KBIIIIKBUIBIMEH PEIKCTpaKIusIanapl. KyKIpT KBIIIKBUIABI PEIKCTPAKTTAPIBI
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koceim kesmemiH 0,5 H>SOs epitingiciMen emmeyim konbama 25 wi-Te
KETKI3eIl.

1 mn peakcrpaktka 6 Ma kouieHTpiai H2SOs kocambl (mpobupkamars
KOCIIa CyBbIFaH COl) apajicThIpbil epiTiHAiHI 10 MUHYT KallHam TypFaH cCy
MOHIIAchIHAA Kbi3AbIpanbl. CoHaH coH OejiMe TeMmIiepaTrypachiHa ACHIH CY
acThIHA ycTan cankbiHAaTagsl Aa @OK-Te KbI3FbUIT TYCKE OOsUTFaH epiTIHIHIH
ONITHKAJIBIK THIFBI3IBIFBIH OJIIICH I, KIOBETA 5 MM, KaChLT KapbIK (QHIBTPI.

KonopumerpreHren cpiHaMaiarbl aMUHA3UHHIH MOJIIIEPIH MYFaIiMIer1
KanuOpBTHl Trpaduk KeMeriMeH ecenteiimi. ['paduk Kypy sxone 1 wmr/ma
aMUHa3MHI O0ap CTaHAApTThl epITIHAICI YuIiH KypambiHAa S5-TeH 300 MKr/mu
OoJIaThIH KeJiecl MHTepBalarbl CyHbUITYHap AadbiHAanaasl: 5, 10, 20, 40, 60,
80, 100, 200, 300 mxr/ma. KanmuOpoBThl rpaduk Kypy YIIiH KOFaphia OepiireH
omicTeMe OOMBIHINIA KOPCETUITCH CYUBIITYABIH 9p 1 MII-HE peakius Kypriziiaeii.
1 mu1 3epTeneTiH epiTiHIAerT aMUHA3HHHIH TaObUIFaH MeJIepid (rpaduKTeH
aHBIKTAJIaThIH) 25-Ke KoOeHTe 11, COH/Ia 5 MJT HeCeNTeT1 IpenapaThiH MOJIIIEepiHe
colikec 0oJtajpl.

BuosiorusJIbIK CKABITBIKTAFbI Kei0ip a30TThHI Herizaepal IKCTPAKIHOH/IbI
(doTomerpus diciMeH aHBIKTAY

AnkamonaTap JKOHE KOINTEereH KypaMbIHJa a30Thl 0ap CHHTETHKAJIBIK
KOCBUIBICTAp 9PTYPJIi KBIIIKBUIIBI OOSFRIIITAPMEH KYPJIEIi HOHIBI accoltuaTTap
ty3eai. OCbl Ke3Jle TY3UIreH KEeHICHACP OPTaHWKAaJIbIK CPITKIIITEPMEH >KaKChI
AKCTPAKIMUIAHBIT, CYMEH apaJlacllalThiH Ka0aTThl ©31HE TOH TYCKE OOSIHIbI.
HMonael accomuar epiTiHAICIHIH ONTHUKAIBIK THIFBI3ABIFEI 3€PTTEICTIH 3aTThIH
MeOJIIIEPIHE Typa MPOMOPIIMOHAT.

BuonorusiyibiK CyibIKTHIKTAaFbI XUHUHHIH CAHJIBIK MOJIIIEPiH
aHbBIKTaYy dicTemeci

5 wn Hecenti pH 2-3 OonfaHma KbIMBI3JBIK  KBIIIKBUIMEH
KBIIKbUIAANWAEI, 2 per (5 wi-aeH) XJop(pOopMMEH AKCTpaKLMsUIAN]IbI.
Xmopodopmabl cipiHai Tactamn, cyibl (azanel pH 9-10 Gomrannma 25%-Tik
aMMHUaK EpITIHIICIMEH CUITUIEHIl XKoHE 2 peT S5 MIi-AeH XJIopopOpMMEH
cipiaienal. XiaopoopMabl  CIpiHAUIEpAl KOCHIN, OFaH XWUHUHTE TOH
peaKIMsUTap bl KACANIbI:
a) 2-3 Tamuisl xsopodopm cipiaaiciae 1 mit 0,1 H KYKIpT KbIIIKBUIBI €PITIHIICIH
Kocazpl, OHBI YK okapbIFblHIA Kapaiijabl. XWHUH Oap Ooyica Keriugip
daroopectiennus OalKaiabl.
0) 1-2 TaMIibl 3epTTENETIH ePITIH/IHI 3aTHIK IIBIHBIFA TAMBI3BII, OJ1 KETKEH COH
O1p Tamiibl 1%-TiK Ty3 KbIIIKBUIBIMEH 1 TaMITbl aMMOHHMM POJIAHKII €PITIHIICIH
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KocaJbl. XUHUH Oap OoJiFaH JKardaija WHE TOpi3Jl MUKPOKpPHUCTAIIAp Iaiiia
0oJ1aabl.

XuHUH Ta0buIca, OapibIK xjaopodopM CipiHIIepiH aimainbl. Kyprak
KanabIKTh 10 mMi1 0,1 H Ty3 KBILIKBUIIBIHIA €PITIN, KEJIEC] YAT1Ae 3epTTeH/IL.

benrim TyTikke 1 M1 Ty3 KBIIUKBUIBI €pPITIHAICIH KYWbIN, OFaH 9 mi
aneratTsl Oydep (pH 4.,6), 5 mi 0,1%-Tik Tponieosun 00 CyJibl €pITIHAICIH )KOHE
5 mn xjopodopm kocaabl. Kocrmanbl 5 MuHyT O0iibl apanacteipanbl. Cylibl
epITIHAIHI TaFbl J1a 5-6 peT XJI0pOoPOPMHBIH KaHA MOPLUACEIMEH apaaCThIPa bl
(1 Tamibl conFbl xJ0podopm cipinaici 3-4 TaMilbl METHJI COUPTIHAET] KYKIPT
KBIIIKBUIBIHBIH,  1%-TiK epiTIHIICIMEH TYCIH e3repMmereHiie). Xiopodopm
CIpIHILIEPIH KOChIN, keyeMiH 50 mur xeTkizemis. 10 M xjaopodopM cipiHaiciHe
10 mu xsopodopm xoHe 2,5 MII METHIJI CIIUPTIHAET] KYKIPT KbIIIKbUIBIHBIH 1%-
TIK epiTiHAICiH KocaMbl3. KpBBbUT-KYITiH Tycke OosuiraH epiTiHmini ®OK-te
dboToKOIOpUMETpIICHl, KaphIK (UIABTPI Kachll, KioBeTa 5 MM. CaibICTBIpY
epITIHIC] — XKaHa aiiganFaH XJI0podopm.

KonopuMmerpienren cblHaMajarbl XWHUH MOJIIEPIH MYFaIiMIETi
KanuOpOBTIK rpaduk kemeriMeH ecenteiial. I'paduk kypy ymin 1 ma-ge 1 mn
KYKIPT KBIIIKBUIABI XUHUH Oap epiTiHAICIH nabiHaaiibl. Ochl epiTiHiIeH Oip
karap Oenrim Tytikrepre 0,05; 0,1; 0,2; 0,5; 0,7; 0,8; 0,9 >xone 1 mi cTaHaaPTHI
epITIHAL KYSbl, KeseMiH 1 M JKeTKi3el, apl Kapail OosuiFraH epiTiHIl any YIIiH
KOFapbIIa KOPCETUITCH IEH )KYMBICTHI JKaJIFaCThIPAIbI.

4. NimrocTpaTuBTI MaTepuad:
- mpe3enTanus Microsoft Power Point.
5.¥ chbIHBLIFaH d1e0ueTrTep
Heri3ri:
Ka3ak TiiiHge:

25. ApwictanoBa, T. A. DBHONOTHSAIBIK MaTepualiaH MUHEpaAIIay OIiCIMEH
OKIIayJaHATBIH yJIBI JKOHE KYIITI ocepii 3arrap TOOBI: XUMHS -
dbapmaneBTukanblK Gak. [V Kypc cTyAeHTTepiHe apHajiFaH OKy Kypaibl / -
Anmatsl : OBepo, 2012. - 100 oet. C

26. ApwictanoBa, T. A. BHONOTHSIBIK MaTepUaigaH dKCTPAKIIUS OJIICI apKBIIbI
OKIIayJaHATBIH yJIBI JKOHE KYIITI ocepii 3aTTap TONTAapbl: XHUMHS -
dbapmaneBTUKaIBIK (QakynbTeTiHIH [V-Kypc CTyaeHTTepiHe apHallfaH OKY
KypaJsbl / - AnMatsl : OBepo, 2012

27. MyxamerkanoB, A. M. XuUMHSAIBIK KapyIblH >KaINbl JKOHE MEAUIIMHA-

TaKTHKAJIBIK CHUIIATTaMAachl : OKy Kypaibl. - 2-0ac. - Kaparanasl : KK "Ax
Hyp", 2013.
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20.

Opnabaesa C.K., CepikbaeBa A.Jl., Kapakymnosa A.IIl., )Kymaraesa I'.C. Cot-
XUMMSUIBIK CapamnTtay >KOHE aHaJUTHUKAIBIK JUarHocTuka. OKy-9IicTeMeNiK
Kypausibl. — AnmaTthel: «9Bepo» Oacmacel, 2016. -2800.

TyneeB, W. KiuHuKanblK TOKCUKOJOrUsA: OKYy Kypanbl/. - IIbIMKEHT:
"Hypmana - LTD", 2013. - 592 Ger. c.

[ykip6ekoBa, A. b. TOKCHUKOJIIOTHSIIBIK XUMHUS : OKYJIBIK . - AJMaThl : DBEpO,
2013

opbIc TiTiHAe:
Bepreiiuuk T.X. Tokcukojorudueckass XuMusi: y4eOHUK JJIsI CTYACHTOB (apm.
By30B U (akynsreroB / T.X. Bepreiunk; pen. E.H. Bepreituuk . - 3-¢ usn.,
nepepad. u nor. - M.: MEInpecc-undopm, 2012. - 432 c.
[Tnerenéra, T. B. Tokcukonorunueckas xumusi: yuyeonuk /. - M.: I'D0TAP -
Memna, 2013. - 513 ¢
Tokcukonorndeckas XUMHs: META0OJIU3M M aHAIN3 TOKCHKAHTOB: y4eOHOE
nocobue + CD/ nox pen. H.W. Kanetunoii. — M., 2008. — 1016 c. [Tepemner.
Tokcukonorndeckass xumusi: yueOuuk / mox pen. T.B. IlnereneBoit. — 2-oe
m3a. — M., 2008. — 512 c. [lepenner.
TCX-CKpUHUHT TOKCHUKOJIOTMYECKHA 3HAYUMBIX COCAUHEHUM, H30JIUPYEMbBIX
IKCTpakien u copbuueit : ydeOHoe mocobue / I'.B. Pamenckas, I'.M.
PonuonoBa, H.M. Ky3uenoBa u A.E. IletyxoB ; pea. A.Il. Ap3zamacues . - M.:
I'SOTAP-Menua, 2010. - 240 c.

3JIEKTPOH/IbI DaChLIBIMAAP:
AHanmuTu4eckas JTMArHOCTUKA HApKOMaHUU u TOKCUKOMAaHHH.
buoananuTudeckass XuUMHUS U TOKCHUKOJIOTHS [DNEKTPOHHBIH pecypc /
FOKI'®A; Men. u dhapmarieBTuueckuii GakyIbTEThl. - DJIECKTPOH. TEKCTOBBIC
naH. ( 25,4 M0). - lllemmkent: b. u., 2011. - 3. ont. auck (CD-ROM).
Tokcukonornyeckass XuMus. AHATUTUYECKAsT TOKCHUKOJIOTUSA [DIEKTPOHHBIN
pecypc]: yueOnuk / moxa pea. P. V. XabpueBa. - DJIeKTpOH. TEKCTOBBIE JIaH.
(43,7 MB). - M.: U3narensckas rpynmna "['DOTAP- Meaua", 2010. - 752 c.
a11. ont. guck (CD-ROM)
XWMHUYECKHE OIACHOCTH M TOKCHKAHTHI. [IpuHIMIBI O€30macHOCTH B
XUMUYECKOM JTabopaTopuu [ DNEKTPOHHBIN pecypc] : yueOHoe nocooue / JI. B.
EBceeBa [u ap.]. - DnekTpoH. TekcToBbIe naH. (47,2M0). - M.: "Jlutteppa",
2017. - 371. onit. muck (CD-ROM).
XUMMSUTBIK ~ KayiNTep MEH YBITTBUIBIKTap. XHUMHSUIBIK —3€pPTXaHaJarbl
KAyIlCI3AIK  YCTaHBIMIAPHl [DJIEKTPOHHBIA pecypc|: OKy Kypalbl =
XUMHUYECKHE OIMACHOCTH H TOKCHKAHTHL. [IpuHIumbel 0Oe30macHOCTH B
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10.

6.

XUMUYECKOH Taboparopun: yuyebHoe mocodue / Y. M. JlarxaeB. - DneKTpoH.
TeKCTOBbIE AaH. (67.9MO0). - M. : "Jlutrteppa", 2016. - 48006. ¢

KOCBhIMIIIA d1e0ueTTep:

Kysemenko, A. H. Crangaptuzanms J1eKapCTBEHHOTO PACTUTEIBHOTO ChIPhS U
pPacCTUTENBHBIX COOPOB METOJIaMH HOHO-3KCKIIFO3MOHHOM U ra30- dKUIKOCTHOU
xpoMmarorpadun: MmoHorpadus. - Aamatsl : DBepo, 2017. - 120 c.

Cpay0OaeB, E. H. OunpipicTik TOKCUKOJOTHS HEri3l. OHAIPICTIK yJap »KoHE
yJIaHyJap: OKy-9JIiCTeMeIIK Kypas /. - Anmatsl : OBepo, 2014. - 156 Ger. c.

bakpliay cypakrapbl

~ AnKanouarap sl TOOBIMEH TyHOara TYCipy peaKTHUBTEPIHE ... )KaTabl.
| BepTpan peakTUBBI

| OpamMaH peakTHBBI

| MaHeTMH peaKTUBBI

| Mapku peakTHBBI

| ®pene peakTUBBI

~ Maiiep peakTuBi - Oy ... .

| Kanmuit TeTpanoIMEpKypoaThl

| dochopnbIMOIHOACH KBIIIKBUIBI

| pochopibiBoIBGPaM KBIIITKBLTEI

| Kanuii TeTpanoaBUCMYyTaTh

| Kamui noAMAIHIET1 MO epPITIH/IC]

~ Arnkanmouarap/bl HASHTHPUKAIUsIIAYJa KOJIAAHATHIH TYCTI PEaKTUBTEPTE ...
KaTaJibl.

| Dpaman peakTHBi

| BepTpan peakTusi

| Iparennopd peakTusi

| 30HHEHIITEeHH peaKkTUBi

Bymapn peaktusi

~ @pene peakTUBBI KOHII. KYKIPT KBITIIKBUTBI MEH ... TYPAJIbI.
| MOTMOIEH KBIITKBLTBIHAH

| BaHaIMI KBIIIKBIIBIHAH

| popmanbaeruaTeH

| a30T KBIIIKBUTBIHAH

| YIIxsiopcipke KbIIKbITBIHAH

~

AJKanouaTapabl ... OJICIMEH OeJlim aly KbIMBI3JABIK KBIIIKBIIBIMEH

KBIIIBIKBUITAHFAH CY/IbI KOJIaHyFa HET13/eITeH.
| BacusbeBa




ONTUSTIK-QAZAQSTAN SOUTH KAZAKHSTAN
MEDISINA MEDICAL
AKADEMIASY ACADEMY
«OHTycTiK KasakcTaH MmeauuuHa akanemusicel» AK AO «lOxHOo-Ka3axcTaHCKass MEAUUVHCKAA aKafeMusa»
dapMareBTUKAIBIK KOHE TOKCHKOJIOTHSUIBIK XMMUS Kadeapachl 044 -55/ 03-c1p.66
JlexinoHHbBIN KOMILIEKC «bruoananmuTuueckas XUMUS U TOKCUKOJIOTHSD 3 3

| Bayio
| Kpamapenko
| Crac-OtTo
| ITormoBa

~ ... 9ICl WIipireH OWOJOTUSIIBIK MaTepHAJaH yJIbl 3aTTapAbl 06l amyra
THIM/I.

| Crac-OtTo

| Bayio

| Kpamapenko

| BacusbeBa

| ITomoBa

~ KeIIKBUIIBI CyNBI CHIFBIHIABUIAPIAH OPTraHUKAJIBIK EPITKIIITEep apKbLIbI
OKCTPAKIUUIAHATBIH YJIbl 3aTTap TOOBIHA ..., KCAaHTHH TYBIHIBUIAPHI, JKEKE
AKAJIOU/ITAp JKaTabI.

| GapbuTtypatTap

| penoTHazMH

| Oenzoanazenuy

| MOp(PUHHIH CUHTETUKAJIBIK YKCACTaPhI

|moHuH

~ Hecenreri 6apOutyparrap/ sl aHbIKTAY YIIIH *KYPri3UIeTiH ajablH-aja ChIHaMa
OCHI 3aTTAaP/IbIH ... PEAKIUSICHIHA HET13/ICITEH.

| koGanbT areTaThl MEH JIMTHH ruapokcu

| M3omponuIaMUH MEH KOOAIBT TY3aphl

| MUpUIMH MEH MBIC Ty3/aphbl

| XopIHKHO I

| pomamun 62K

~ MypeKCuApeakIusChiH ... OepMeu/Ii.

| rekcenain

| bapOamun

| GapOuTan

| pernoGapOuTa

| sTamuHaNT-HATPUH

~ XJTOPIUHKHUOATICH PEAKITHS ... TOH.

| OyTobapOuTanra

| THOnICHTaFa

| rekcenasnra

| rekcabapOuTanra

| HOKCHpOHFa

~.... bapbammiJIBIH HECET apKbUIbI OOJIIHETIH meraomari OOJIBINT TaOBLIABI.
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| 5-31Hn-5-(3-THAPOKCH-3-MeTHIOY THIT)-0apOUTYP KBIIIKBIIBI

| 5-3TH-5-B-0KCHATHIIOAPOUTYP KBIIIKBLIBI

| 5-3THn-5- M —THAPOKCHDEHUTOAPOUTYP KBIITKBLIEI

| 5-(3'-run-poxcudyTHI) -5-3THAOAPOUTYP KBIIIKBLIBI

| Dtun-5-(okcu-3-metni-1-6yTii)-5-6apOouTyp KBIIIKBLUTBI

~ Bapbavun (aMHUTAJI-HATPUI, amMoOapOUTaN-HATPHI, amMuI00apOuTaI-HaTPpUd) —
Hatpull D-M30aMIIT-5-3TUI0APOUTYPATHI ... OOJIBIIT KEIEIi.

| o11¢13 anmel oMl aK aMOpQTHI U1CCi3 TUTPOCKOMUSIIBIK YHTAK

| aK MHE Top13/11 UiCCi3 KpUCTaIAap

| aK KpUCTaNIbl YHTAK ©31HE TOH Hicl 6ap

|oJICci3 amel 1OMI1 aK KpUCTANIBl YHTAK HeMece aK TYHIPIIIKTEP

| aK HeMece aJIci3 capbl KOOk TOpi3l Macca

~ bap6amuut ... 3aT peTiHae KOoJIaHa/bl.

| TBIHBIIITAHIBIPFBII KOHE KYPHICKAKKA KapChl

| BICTBIKTBI TYCIPETIH

| KaOBIHYFa KapChl

| aypyasl OacaTbiH

| aHTUXOJIMHACTEPA3/IbI

~ Bap6uran (BepOHa, 5,5-TUATHIIOAPOUTYP KBIIIKBLIBI) ... .

| QJ1C13 albl 1OM/T1 aK KPUCTAJIIbI YHTAK

| aK aMmop® KpHCTaIABI MiCCi3 TUTPOCKONMSUTBIK YHTAK

| aK MHE Topi3/1 KpUCTAIIIap

| aK KpUCTaJIJIbI YHTAK HEMECeakK dJICi3 alllbl IOM/I1 aK TYHIPIIIKTEp
| aK HEmMece aIIci3 capbl KOO1K TOpi3/Il Macca

~ ... Gapburan/IbIH HECET apKBLIbI OOIIHETIH Merabomuti OOJIBITT TAOBLIAIBI.
| 5-9THI1-5-B-0KCHATUIOAPOUTYP KBIIIKBLIBI

| 5-31Hn-5-(3-THAPOKCH-3-MeTHIIOY THIT)-0apOUTYP KBIIIKBLIBI

| 5-3THn-5- m —THAPOKCHPEHUTOAPOUTYP KBIITKBLTBI

| OTrn-5-(okcu-3-meTmin-1-6y i )-5-6apOouTyp KBITIIKBLUIBI

| 5-(3'-runpokcnOyTHIT) -5-3THIIOAPOUTYP KBIIIKBLIBI

~ bapOuranra KYKIPT KBIIIKBUIBIH KOCKAHHAH KEWiH TMpenapaTThiy
MUKPOCKOTIIEH KaparaH/a KbIIIKbUIABIK OopMackl Ty3uIe/ll, COFaH OalIaHbICThI
... TY3LIe/l.

| Tycci3 Memaip TiK OypBIIITHI IPU3Maaphl

| chepona TypiHae TONTaCKaH MIACTHHKAJIAP
| KbI3BUI-Capbl HHE TOPI3/1 KpUCTAIIIAP

| p0M6 HiHIiHiHI[eFi KpHcTaJIAap

| JKaChIMBIK 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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~ bap6urar MBIC TY3/Japbl XOHE MHUPUIMHMEH ... MIIIHACC KYJITIH KpUCTaigap
TY3€11.

| TIKOYpHBIIITAp, IPY3 KOHE KYJIAbI3IIAIAp

| chepoun TypiHae TONTAaCKAH MIACTUHKAJIAP

| KbI3bUI-Capbl MHE TOPI3/1 KpUCTAIIAP

| ’KaChIMBIK TYPIHJEr1 KpUCTAJIIap

| pOMO MINIIHIHAET] kpucranap

~ MeHobapouTa ..., XOpesHbl eMJIey YIIiH KOJIAaHabI.

| srmtencust

| Mansapus

| CYBIK THIO

| OpoHXUT

CUHYCHT

~ .. (beHO6aD6I/ITaHIH>IH HECEI apKbUIbL OoTiHeTIH MeTa00auTi 00IbII TaObUIa kL.

| 5-3THn-5- m —THAPOKCHDEHUTOAPOUTYP KBIITKBLTBI

| 5-31Hn-5-(3-THAPOKCH-3-MeTHIOY THIT)-0apOUTYP KBIIIKBLIBI
| 5-9THIT-5-B-0KCUAITUIOAPOUTYP KBIIKBLIEI

| Otun-5-(okcu-3-metni-1-6yTii)--5-6apOouTyp KbIIIKbIIBI

| 5-(3'-run-poxcuOyTHI) -5-3THAOAPOUTYP KBIIIKBLITBI

~ BytoGapOuTain ... TabneTKanapbIHbIH KypaMbIHa Kipe/l.

| «benmonm»

| «{utpamon»

| « DuUHIIETICUHY

| «bap6aden»

| «bpomuTamy

~ ... OyTOGap6uran/IbIH HECENTICH 0OIIHETIH MeTa0OIUTI OOJIBITT TAOBLIA IBI.
| 5-(3"-Tua-pokcnOyTHIT) -5-3THIIOAPOUTYP KBIIIKBLITHI

| 5-31Hn-5-(3-THAPOKCH-3-MeTHIIOY THIT)-0apOUTYP KBIIIKBLIBI
| 5-3THI-5-B-0KCHATHIIOAPOUTYP KBIIIKBLITHI

| Otun-5-(okcu-3-metni-1-6yTii)--5-6apOouTyp KbIIIKbIIbI

| 5-9TI-5- 1 —TUAPOKCUPEHUTOAPOUTYP KBIIIKBLITBI

~ DTaMHHAII KYPBUIBICHI MEH oCepi JKaFbIHAH ... YKCac.

| GapbamunI'c

| penobapOuTaire

| GapOuTanre

| THOTIEHTaNTe

| rekcenasre

~ [onsipbl epITKIIITEpPMEH YKCTPAKIMUSIIIAHATHIH YIIbI )KOHE KYIITI 9CEp €TETIiH
3arTap TOOBIHA ... )KATaJbl.



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
http://www.xumuk.ru/encyklopedia/462.html

ONTUSTIK-QAZAQSTAN SOUTH KAZAKHSTAN
MEDISINA MEDICAL
AKADEMIASY ACADEMY
«OHTycTiK KasakcTaH MmeauuuHa akanemusicel» AK AO «lOxHo-KasaxcTaHCKas MeAUUMHCKAS akaneMus»
dapMareBTUKAIBIK KOHE TOKCHKOJIOTHSUIBIK XMMUS Kadeapachl 044 -55/ 03-ctp.69
JlexuproHHBIH KoMILIeKC «broaHanuTuyeckas XUMHS U TOKCHKOJIOTHSDY 3 3

| OpraHuKabIK KBIIIKBUIIAP

| MEHEpaIBI KBIITKBLIIAD

| mectunmarep

| KEMIPCYTEKTEp/I1H TaJIOreHTYbLAbLIaphl
KaHBIKKaH CLITLIEP




