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1. TaxkbipbiObl: 2Kexes1 TOKCUKOJOTUSIIBIK 3epTTeyJiepaeri Xumus-

TOKCHKOJIOTHSUIIBIK 3€PTTEyJIep epeKuleIiri
2. MakcaThbl: CTYJIGHTTEPTre yJIbl 3aTTapFa KIMHUKA-TOKCUKOJIOTUSUIBIK TaJJIay >KOHE

aJIBIHFaH HOTIDKEJIEP/I1 IYPHIC KOPBITHIHABLIAY ARl YHPETY YIIIH OJapAblH Ol1iMIH

YKOHE TYCIHIKTEPIH KaJIBIITACTBIPY.
3. Japic Te3ucrepi

Kocnap:

1. AHAJIMTUKAJIBIK TOKCUKOJIOTHUSIFA KipicCIie:

a) aHAJTMTUKAJIBIK TOKCUKOJIOTUSTHBIH MIHJIETTEPI;

0) aHATUTUKAJIBIK TOKCUKOJOTHSHBIH MOHI.

2. KnuHuKa-TOKCHKOJIOTHUSIIBIK TaJlAayAblH epeKIISTIKTEDI.

3. Ymap meH ynanynap.

AHAJMTHKAJIBIK XUMUSIHBIH PEaKIMsIIapbl MEH TACLIIEP] TOKCUKOJIOTHUSITBIK
XUMUS OJap/ibl ally >KOHE MeJIIIEpIH aHbIKTay YIIIH KEHIHEH maiinananbuianasl. KeitOip
dapmarneBTiK Mpenaparrap yiaHyra ceben O0osrysl MymKiH. OcCbl mpernapaTTap/bl amry
YIIIH XUMHUS TOKCHUKOJOTHSUIBIK Tajjayjaa Oip ChlllbIpa karnaiiaapaa (apMareBTiK
TOCUIAECpl KOJJAaHbUIAAbl. YJaHyFa cebernmmn OonraH eciMaikrep Oemikrepin XTT
(GhapMaKOTHOCTHKA TOCUIAEpl KOJIAAHBUIAJABI. TOKCHKOJOTHSIIBIK XHMHS  JIOPLUIIK
3aTTapMEH YJIapJblH METa00JM3M MPOILECTEPIH 3EPTTEHUTIH OMOJOTUSIIBIK XUMUS KOHE
O1p chITIBIpa oHAEepiIMEH OaiiylaHpIcTa 00IaIbl.
AHAJIMTHKAJIBIK TOKCHKOJIOTUSIHBIH MiHAETTEePi MEH MIHi

TOKCUKOIOTUANBIK XUMUSI yJaHy IUArHOCTHKACHIHIA >KOHE KBUIMBICTICH KYpecyle
YJIKEH MaHbI3fa He. 3epTTENIETIH OOBEKTTEPAE yIapAblH OOIYbl XKoHE MeJIIepl Typasbl
XUMHUSI-TOKCUKOJIOTTapABbIH KOPBITHIHABICHI, COT-MEAMIIMHACHI capamiibiiapbiHa (ylaHy
ceOdenTepiH aHbIKTAy YIIIH) JKOHE COT Teprey OpbIHAApbIiHA (KBUIMBICTHI —arly,
MEMJIEKETTIK 3aHABUIBIKTHI KOHE TOPTIOIH HBIFANTY YVIINIH) YJIKEH KOMEK KOepCeTe.l.
TOKCUKOIOTUSANBIK XUMUSHBIH TPOQUIAKTHKAIBIK OaFpITTay/la a MaHBI3BI 30p. XallbIK
IapyanibUIBIFBIHAA KOJIITAHBUIATBIH KEKEIIEJICHTeH (apMalleBTIK MpernapaTrap MeEH
3aTTapIbIH KOFaPFbI YIIaFBIIITHIFBI Typabl XUMUS -TOKCUKOJIOTUSIITBIK
TOKCHUKOJIOTOTap/IbIH, TUTCHUSACHUIAPABIH, (apMaKOJIOTTapblH J>KOHE FBUIBIMH Oacka
canaiapAarbl 0acka MaMaHIApIblH KOPBITBIHABUIAPHI OCHI 3aTTapibl KOJJIaHyIaH
IIBIFAPBIN TACTAy HEMECE OJIap/bl CaKTay >KarJaijiapblH ©3repTy JKOHE XaJbIKKa OacTtay
MOCEJIECIH JKOHTe KOIOFa Heri3 Oomaapl. Yiarbeimn 3arTtap 0ap ayaHbl JKOHE OHEPKICII
MEKeMeJepl MaianaHfaH CyJapAbl XUMHSI-TOKCUKOJOTHSUTBIK JKOHE  CaHUTap-
TUTHEHAJIBIK 3€PTTEY HOTHXKEJIEpl CAaHUTAPIIBIK KOpFay MEKEeMEeJIEpiHIH TUICTI MEKeMelep
aNBIHA KYPBUIBICTHI TOKTaTy HEMece Ta3apTKBIIl KOHIBIPFBIIAPABI  KailTa Kypy
KQKETTIT Typajbl Macelie KoTepy YIUiH Maii1anaHabl.
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TOKCHUKONOTUANBIK XUMHUS TOCUIAEPIH TaijaliaHa OTBHIPBIN, CYMEH ayaJarbl YJIbI
3aTTapAblH IIEKTI JCHTeWIeri KOHIEHTPAIMSCHIH AaHBIKTAWIbl JKOHE OaKbLIaiIbl.
Kepcerinren Ttocinmep NECTULMATEPIIH >KOHE ac OHIMAEPIHAETI KeWlip yiarblil
3aTTap/IbIH KAJIJIBIK MOJIIIEPIH JKOHE OacKajmap/abl KajbllKa KETIpY YILIIH NMaiganaHabl.
KekenieneHreH XUMUSUIIBIK 3aTTapAbIH YIAFBIIITHIFRl TYpaJibl IEPEKTEP XaJIbIK apachbiHAa
CaHUTAPJIBIK arapTy >KYMBICBIH, YJarblll 3aTTap/bl MaijajgaHy epekesepiH TYCIHIIPY
KOHE OCBhl KOCBUIBICTADMEH YJIaHyJlaH CaKTaHJbIpyFa apHajfaH [Iapaiap YIIiH
naijananblIa bl
AHAJIUTHKAJIBIK TOKCHKOJOTHUSHBIH TAJIAYyAbIH epeKIIeTiKTepi
XTT-ra ton Oipchinbipa epekwenikrep 6ap. XTT-na ymanran 3attapasl Aury
JKOHE MOJIIEpIH aHbIKTay YIIIH aHAJIUTUKAIBIK JKOHE (apMHAlEBTIK XUMUsAIA
KOJIJaHAThIH OipKaTap peakuusuiap MEH TocUlaep maijpanansiiangsl. bipak Oy
peakusiiap MEH TOCULACP/IIH KoO1 Ce3IMTalbIFbIHBIH HEeMece Crelin(UuKalusIbIFbIHA
TOMEHCTIHCH XUMHUH-TOKCHKOJIOTHSUTBIK TaJlay MakKcaTTaphl YIIiH skapaMmchiz. XTT-ma
yJIAFbIIl 3aTTap/AblH OoJIMAIIbl MeJIepl FaHa OOJATBIH 3€pTTey OOBEKTTEPIHIH P
alyaHIBIFEIMEH CHUTIIAaTTaNIa bl Byt 3aTTap OMOIOTHSIIBIK MAaTPEHAIIBIH MOJI MOJIIIIEPIH/IC
MUKpOChIHAMaap OOJIbI TaObUIA[Abl. YJAFblll 3aTTapAbl AIlly MEH MeJIepiH
aHBIKTayJla KIPICYJIeH aJJIbIH oJlapAbl THICTI 0OBeKTTepAeH Oeminm amy kKaxker. XTT
OappICBIHIA 3EpPTTEICTIH OOBEKTTCH YaFbIl  3aTThl  O6JyAe JIaWBIKChI3  TACLI
KOJJIAaHFaH/a, OJ1 KapThljail HeMece TYTeJAeH KOFabI Keyl MYMKiH. Opi OipChInbIpa
Karmaiapaa Tek Oip FaHa 3aTThl OpPTYpJl OOBEKTTepAeH Oeiy yIIiH Oacka Tociiuep
KOJIJIaHy KaXKeT.
XTT epexuiemkTepiHiy O0ipi MbIHAJAM:
1. Vnanyra ceOemniii 00JFaH 3aTTapbl 36PTTEYMEH KaTap OJIapJIbIH METaOOJUTTEPIH /e
OMOJIOTHSIIBIK MaTEepHANIIaH 0OJTy JKOHE aHBIKTAy KaXeT.
Ok MaTepuanblHAa YIAHABIPYIIBI 3aTTHIH MOJIIIepi IaMalibl FaHa OOJATHIHIBIFBIH
€CKepill, OChbl 3aTThl Ally YILIIH Ce3IMTall peakuusuiapAbl Maiiianany kepek. bipak,
KOFaphl  CE3IMTall  peakusuIapAsl  TNaljallaHFaHga  OWOJOTHSUIBIK — MaTepuall
CHIFBIHIBIIAPBIHAH TEK yJIaHyFa ceOern OOJFaH yiIbl 3aTThl FaHa eMec, JIHe KJIeTKajaaphbl
MEH YJIMaIapbIHBIH KYpaM/Ibl 061iri 00BN Ta0bUIaThIH Kellip 6acka 3aTTapas! na (Hg,
Fe, Ca, Na), consiMeH Kartap emylIeH OYpBIHBIPAK €MJIK MaKCaTIIeH TepareBTiK
Metepae KaObUIaHFaH JAOpUTIK 3aTTapabl na Anry MyMkiH. COHIBIKTaH, Capariiiibli-
XUMUK 3€PTTENICTIH 3aTTap/bl allyFa KOJAAHBUIATHIH PEaKIusIap HOTKEIEPIH AYPHIC
Oaranaii Outyre THic.
Yaap xkoue yiaany
Kaszipri ke3ne MenuiurHaaa KoJJaHbUIaThIH (DapMalleBTIK MpernapaTTap/IblH CaHbl OTe
keoIl. byJ1 penaparrap TepaneBTik MeJIiepae (103a/1a) aypy calgapbiHaH OY3bLUIFaH JeHE
KbI3METIH KaylblHa KenTipeni. KeiOip skarmaiiapga Tek Oip FaHa JOpUTIK 3aTTap
(mamagaH ThIC MeJIIepJie, IeHEe PEaKIUIChIHBIH ©3TepyiHJie XKoHe T.0.) ajmamaap MeH
JKaHyapiapra 3UsHIbI ocep Kepcereni. Onap JeHEHIH MaHBI3bI TIPIIUIIK OpPEKETIH
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Oy3ybl, TATOJIOTHSUIBIK ©3TepIiCTep TYABIPYHI, a1 O1pPCHITIBIpA KaFaiIapa eJIiMre dKei
corybl MYMKiH. [lopimik Hemece Oacka 3aTTap OCEpIHEH TYBIHAAWTHIH MaTaTOTHSUIBIK
e3repicTep KOMIUIEKC] yJIaHy HeMece MHTOKCHMKAIUA (JIeHeHIH yJaHybl) Jen aTtajia/bl.

VYnany gen onerTe «IK30T€HAD» yJap NI aTalaTblH, SFHU JCHETe ChIPTTAH KeIl
TYCETIH YJaFrblll 3aTTap TYFbI3aTblH MHTOKCUKALUSAJIApAbl aWTaabl. YaHyFa YyCTEMe
MeJIIep/ie I€HE KbI3METIH Oy3aThlH TEK (papMaleBTIK Mpenaparrap FaHa €MEC, XalbIK
IapyalIbUIbIFbl MYKTAKbI YILUIH HIBIFAPbUIATHIH (ybLI HIapyallbUIBIFBIHIA ©CIMAIKTED
MEH JaHyapyap 3HSIHKECTEpIMEH KYpecy YUIIH KOJJaHbUIATBIH YJbl XHUMHUKATTap,
OPTYPJl TEXHUKAJBIK CYMBIKTBIKTAp, TYPMBICTBIK XHMHS 3aTTapbl *oHe Oackaiap)
KelTereH 0acka 3arrap na cedenini 0oJaabl. COHIBIKTaH TOKCUKOJOTHUSIIBIK XUMUSHBI
OKbIFaHJla yJlaHyFa ceOern 0oJybl MYMKIH 3aTTapjiblH O9piH, ojapiblH (apMaleBTIK
npenaparTap peTiHje KOJJaHbLTybIHa He 0acKa TaralibIHAaybIHA KapaMacTaH yiap el
ataiiMbI3. Tokcukonorus (rpek ce3lepl «y» XKoHEe «UIIM») yibl 3aTTap]blH KaCHETIH
KOHE OJIapJIbIH JCHEeIe MATOJOTHSIIBIK ©3TepiC TYFbI3yBIH 3€pTTEUTIH FHUTHIM. COHBIMEH
KAaTap TOKCHKOJIOTHS €MJEY >KOHE YJIaHYABIH AJIJbIH aldy YIIIH KOJJAHBUIATHIH THIMI1
3aTTapbl 3epTTelal. TOKCHUKOIOTUAIBIK XUMHS YJIbl 3aTTap MEH YJaHyIbl OJapJbIH
yJIaHABIPY  JWHAMUKAChl  (TOKCUKOJIOTHSUIBIK  JHMHAMHUKACHI) JKOHE  YJAHIBIPY
KUHETUKAChl (TOKCUKOJIOTMSUIBIK KHHETUKAChl) TYPFBICBIHAH 3€pTTeinl. YIaHablpy
JUHAMHUKACHl JIETEHJIE Vbl 3aTTapAblH JIGHEre ocep €Ty MEXaHHM3MIH TYCIHEdl.
VYnannapy KMHETUKACHI JIGHENE YJbl 3aTTaplblH ©3repicKe YIIblpay MpoleciH (YIIbl
3aTTapJblH JIEHENE CIHIPUIYlH, TapalyblH, OJapJblH JCHEIeH OeJliHyiH XoHEe T.0.)
3epTTeiinl. YmapAblH  yIaHAbIPDY KHHETUKAChlH OUTy  XHMHSA-TOKCHUKOJIOTHSUIBIK
3epTTeyre KaTaThblH ar3ajap MEH OWOJIOTHSJIBIK CYMBIKTBIKTapAbl AYPHIC TaHIayFa,
ylnaHy ceOenTepiH aHbIKTayra OainanbicThl XTT HoTWkenepiH naypbic Oaranayra
MYMKIHJIIK Oepei.

YaanyJap KoHe 0JIapAbIH KIKTeyi

Vel 3arTap ocepiHEHOONFaH YJaHyJapAblH JKEeKe >KikTenyl kK. Kazipri yakrra
KIIMHUKAJIBIK EePEKIISTIKTepiHe (KYIITI JKOHE CO3bUIMalbl) YyJaHy >KarjgaijapbiHa
(TYPMBICTBIK, OHIIPICTIK XoHE Oackanap), JACHere TYCY KOoJigapbiHa (aybl3 apKbLIbl-
MepopaibAblK, aya apKbUIBI-MHTASIMSUIBIK JKOoHE Oackamap) »koHe T.0. Oacka
cebenTepre HETI3ENreH yiaHyJapablH OipHemie xikteynepi Oap. biz ymanynmapabig
KOPCETUITeH  TYpJIEpiHIH  KeulbipeynepiHiH FaHa  KpICKallla  CHIAaTTamMachiHA
TOKTaJIaMbI3.

Kywri yaanynap. Jlenere ynel 3artapAblH ©T€ apThIK MOJIIEPIHIH dcepi
HoTHXKeciHAe Oactanmansl. Onap >kpuiiaMm aypy OenriiepiMeH (CUITOMAaTHKAaChIMEH)
KOCa XKypell oHe OipHele MUHYT (CUHWIb/1 KBIIIKBUT )KOHE OHBIH TY3bl) carar He
TOYJIK 1MIHAE OJIyMEH asKTalybl MyMKiH. Kem skarnaiinapna ynaHynap Ke3Iencok
OoJbIn TaObLTAABI. AJaiiia eNTipy HeMece KyH3eJIreH afaMHbIH 9JICi3 XaJliH OJlaH 9pi
HalapjiaTy MakcaThiMeH (OHBIH MYJKiHE He O0oJly VIIiH, 30pJjiay JKoHE T.O.
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MaKCaThIMEH) O/Ieii KATTHI YJIAHABIPY KPUMHUHAIABIK (KbUIMBICTHIK) Il aTaslajibl.
VYnael 3artap ©3iH-631 eNTipy YINH J¢ (CyHIIMHANABIK YJIaHyJiap) KOJIaHBLTYBI
MYMKiH.

Kymri ocepni dapmaieBTiK MNpernaparTapiabl ©31H-031 eMJiey MaKcaThbIMEH
KaObLIaraH ajamMaap/blH KYIITI yiaHy >Karmainapel jga Oenrum. Kymri ynanyra
MEJIMIIMHA KBI3METKEPJIEPiHIH HeMece JopixaHa KbI3METKEpJIepiHIH Kareci ceber
OosiraH >karjaiiap Oipmiama cupek, Oipak kesnecinm Typaasl. KymTi yianymap
TopuIepAl aypy JIeHECIHEe MEepOpalibJIbIK €Hr13y OpHBbIHA KYpEe TaMbIPbIMEH KiOepy
JYPBIC €HT130€y TOCUTIH/AC 1€ Ke3/Iece/i.

CosbliiManibl  yJaHyJlapFa JCHENE >KWHalyFa OediM yibl 3aTTapAblH a3
MOJIIIEpIH y3aK YyakbIT Ooilbl KaOwbuigay cedenm Oomnansl. MyHnai 3aTtTap KaTThl
yIaHIbIpMaiibl, OUTCEAE, JCHEHIH HE OJI, He Oyl KbI3METIH Oyialpy MYMKIiH.
Cozpuimanbl  ynaHydap — Oasgy — KypylMEH  oHE  ayblpy  OenruiepiHiH
(CUMIITOMJIAPBIHBIH ) KOMECKUTITIMEH CUTIATTaa IbI.

Kaciou ymanmynap. MyHnail ynaHynap yJabl 3aTTap OHJIIPUIETIH HeMmece
naijanaHbUIaThlH 3aybITTapaa, ¢adpukanapaa opTypil KOCIMOPbIHAAPBIHAA, XUMUS
nabopaTtopusiapbinaa kezneceni. OCbIHIal 3aTTap 9CEPIHEH YIIbI 3aTTAPMEH KYMBIC
icTedTiHAep yiibipaiabl. OcCkl 3aTTapMEH >KYMBIC ICTEreH/e TeXHHMKA Kayircimiri
epeKeNepiH cakTaMay HOTIDKENepl Co3bUIMalbl yinaHyra cebem Oosanbl. bipak
yJIaFblll  3aTTap AasKTaJIaThlH HEMece TOChUIAThIH Ka3aHIBIKTap, Kypasjaap,
CBIMBIMIBUIBIKTAP araTKa YIIbIparaHja, ojap KYIITI yJIaHyJIapra ajbIl KeaeIl.

TYpPMBICTBIK yJIaHYJIAP Ke31eHCOK YJaHY/JIap KATAPbIHA KATA/AbI

Onmap y# I1WNIHAIK JKOHE  I[IAPYAIIBUIBIK TYPMBICTa  yJbl  3aTTap.bl
(keMiprimrepai, HUSHABL SKOHMIKTEPJl JKOATHIH 3aTTapibl, KHIM Ta3aJlalThIH
CYMBIKTBIKTAp/bl KoHE OacKaslapibl) YKBIIICHI3 CaKTay >KOHE JQPUIIK Ipenaparrap
OpHBbIHA KOJJaHy HOTMXKECIHIE TybIHIaWIbl. EpecekTepaiH TYPMBICTHIK YJIaHyJapbl
OJIap/blH MacC KYHIHAE aJIkaoroJib I1MIIMJIKTEPIH OpHBbIHA KaTellecim opTypJl
CYMBIKTBIKTApAbl MaljanaHy caijapblHaH OOJIATBIHABIFBI & CHPEK €Mec.
bananapibiH KOJbI KETETIH KEPJI€ YKBITIChI3 CAKTAJIAThIH JOPIIIK JKOHE TYPMBICTHIK
YJIaFBINI 3aTTapMEH OJIap/AbIH YJaHy >Karmaimapel Oenruti. TypMBICTBIK yiaHymap
KaTapblHA aJIbKOTAJIN3M MEH KapKOMAaHUS KaTabl.
4. UnaocTpaTuBTI MaTepuadl:
- mpe3enTarus Microsoft Power Point.

5. ¥ChIHBLIFaH J1e0ueTTep
Heri3ri:
Ka3ak TijJiHjae:
1. ApwictanoBa, T. A. buosorusiblk MaTepuallaH MUHEpAIJIay OJICIMEH
OKIIayJIAHATBIH YJIbI KOHE KYIITI acepii 3aTTap TOObI: XUMHUS -(papMalieBTUKAIIBIK
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dak. IV kypc cTyneHTTepiHe apHaJIFaH OKy Kypaisl / - Anmatel : OBepo, 2012, -
100 Get. C

ApwictanoBa, T. A. BHONOTHSAIBIK MaTepHaaH SKCTPAKIUS OJICI apKBLIBI
OKIIayJaHATBIH yJIbI KOHE KYIUTI 9cepiil 3aTTap TOMNTApbl: XUMHUSA -
dhapMarieBTUKaNBIK (haKyIbTeTiHIH [V-Kypce CTyIeHTTepiHE apHAJIFaH OKY KypaJibl /
- Anmartsl : OBepo, 2012

MyxameTtkaHoB, A. M. XUMUSIIBIK KapyAblH KaJIbl )KOHE MEIUIIMHA-TAKTUKAIIBIK
cumnaTTaMachl : OKy Kypaisbl. - 2-6ac. - Kaparannue! : )KK "Ax Hyp", 2013.
OpnabaeBa C.K., CepikbaeBa A.Jl., KapakymoBa A.Ill., XKXymaraera I'.C. Cort-
XUMUSJIBIK ~ caparnTay >KOHE aHaJUTUKAJbIK JAWarHoctuka. OKy-gaicTeMernik
Kypajbl. — AnMatel: «29Bepoy» Oacmacel, 2016. -2800.

Tynee, . KnmuHukanblk TOKCUKONOTUS: OKy Kypanbl/. - [lIsiMkenT: "Hypnana -
LTD", 2013. - 592 Ger. c.

[ykipoekoBa, A. b. TOKCUKONOTUSANBIK XUMHS : OKYJIBIK . - AJIMarsl : DBepo,
2013

OpbIC TUTIHTE:
Bepreiiunk T.X. Tokcukojgornueckas XuUMHUS: YUY€OHHUK IJig CTYACHTOB apM.
By30B u (akynbreToB / T.X. Bepreituuk; pen. E.H. Bepreituuk . - 3-¢ uznm.,
nepepad. u nom. - M.: MEInpecc-undopm, 2012. - 432 c.
[Mnerenéra, T. B. Tokcukomnorudeckas xumus: yueOnuk /. - M.: TD0OTAP -
Menmnua, 2013.-513 ¢
Tokcukonornyeckass XuMHs: METa0OIU3M W aHAIU3 TOKCHUKAHTOB: YydeOHOE
nocobue + CD/ mox pen. H.U. Kanetunoii. — M., 2008. — 1016 c. [1epemner.
Toxcukonornyeckas Xxumus: yaeOHuk / mox pea. T.B. [lnereneBoit. — 2-oe u3m. —
M., 2008. — 512 c. Ilepemnuer.
TCX-CKpUHMHT TOKCHUKOJOTMYECKM 3HAYMMBIX COCIWHEHWM, W30JUPYEMBIX
’KCTpakuuen u copouuen : yuedHoe nocobue / I'.B. Pamenckas, .M. PonnoHnosa,
H.N. Ky3nenoBa m A.E. IleryxoB ; pen. A.Il. Ap3zamacue . - M.: I'DOTAP-
Menua, 2010. - 240 c.

3JIEKTPOH/IbI 0acblIBIMAAP:

AHanmuTuyeckas IMarHOCTHMKAa HapKOMaHWU M TOKCUKOMaHWUW. broaHanuTuueckas
XUMUS W TOKcukojiorust [DnektponHbiii pecypc / HOKI'®A; Men. wu
dapmareBTHUECKU (aKyIbTEThL. - DJIEKTPOH. TekcToBbie naH. ( 25,4 MO). -
IemvkeHt: b. u., 2011. - 351. ont. tuck (CD-ROM).

Tokcukonornyeckass XuMHA. AHAIUTHYECKAS] TOKCUKOJOTUS [DIEKTPOHHBIN
pecypc]: yueOnuk / moxa pen. P. V. XaGpuesa. - DneKTpoH. TeKCTOBbIE JaH. (43,7
MB). - M.: U3natenbckas rpymnmna "I'S0TAP- Meaua", 2010. - 752 c. a1. onr.
nuck (CD-ROM)
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3. XuMHYECKHEe OMAaCHOCTU M TOKCHKAHTHI. [IpuHIHMIBI 0€30MaCHOCTH B XUMUYECKOM
nabopaTtopuu [ DneKTpoHHBIN pecypc] : yueoHoe mocobue / JI. B. EBceesa [u ap.]. -
DNEeKTpOH. TeKCTOBbIe AaH. (47,2M0). - M.: "Jlutteppa", 2017. - a1, onT. nuck
(CD-ROM).

4, XuMHUSUIBIK KayIlnTep MEH YBITTBUIBIKTap. XUMUSJIBIK 3epTXaHaJarbl KaylIci3aik
YCTaHBIMJIAphI [ DIEKTPOHHBIN pecypc|: oKy Kypaibl = XHUMHUYECKUE OMACHOCTU U
TOKCUKaHThI. [IpuHIUIIBI ©6€30MacHOCTH B XMMHUYECKOW JabopaTopuu: ydeOHOE
nocobue / Y. M. JlarxaeB. - DJEKTpoH. TeKCToBble HaH. (67.9MO). - M.
"JlutTeppa", 2016. - 4806. c

KOChIMIIIA de0uerTep:

Kyspmenko, A. H. CrapgapTuzanus JE€KapCTBEHHOTO PACTUTEIBHOIO CBHIPbS WU
pPACTUTENBbHBIX COOPOB METOJAMU HMOHO-3KCKIIO3MOHHOM M Ta30- MUIKOCTHOU
xpomatorpadun: MoHorpadus. - Anmatsl : IBepo, 2017. - 120 c.

CpayOaeB, E. H. OHuIpiCTIK TOKCHKOJIOTHS HeEri3l. OHAIPICTIK yiap >XoHE
yJaHyJap: OKy-9JlicTeMeNiK Kypan /. - Anmatsel : OBepo, 2014. - 156 Oer. c.

6.baKbl1ay cypaKkTaphl:

~ OTKIp yJlaHyJap ar3ara yJIbl 3aTTHIH ... 9CEPl HOTHIKECIHEH TYBIH AN IbI.
|61p peTTiK MaKCUMAJIBIbI 1032

|y3aK yaKbIT O0HbI MUHUMAJIBJIBI 1032

|exci3 103aHbl CHMOTOMATHKAIIBIK KOJIIAHY

|MUHUMAaJTBIBI 1032

|0ip peTTik MakCHMaNb/IBI JO3aHBI Y3aK YaKbIT OOWbI KOJIIAHY

~ Ac apHachl apKbUIbl TYCKEH 3aTTapiAblH CIHIPLIYl, OJaplblH (U3UKAJIBIK KOHE
XUMUSUTBIK KACUETTEPI, ... TOYEJIIL.

| ackazan meH imekTiH pH-bIHa

| kanHBIH pH-bIHA

| MeMOpaHamapIbIH KacHeTTepiHe

| MeIepine

| cinipiny amicine

~ KnuHUKambIK aFbIM €pEeKIIUTIKTepiHe HET13/IeTeH yIanyap ... OO
KJIacCU(UKaAIIASITaHATBI.

|oTKIip JKOHE CO3BUIMAITBI

lomeiii

|TYPMBICTBIK

|mepopalibbl

|MHT AN AU MSITBIK

~ [laiina 6oy xargaitnapeiHa OaiiIaHBICTBI yJIaHydap ... OOJbIT
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KJIacCU(HUKaAIIASITAaHAIBI.
| TYPMBICTBIK JKOHE OHIPICTIK
| Ke3mercoK
| HTHT QJISIITUSIITBIK
| omeiti
| ©TKIp ’K0HE CO3bLIMAIIBI
~ Ilaitma  Gomy  ceOenTepiHe  OalJaHBICTBI  yJaHyJap ...  OOJBIMN
KJIacCU(UKaAIIUSITaHATBI.
| Ke31eCOK KOHE dJIeHi
| eH1pICTIK
| TYPMBICTBIK
| THT QJISIUSITBIK
| eTKip

~ A¥3ara eHy oJiJapblHa OalIaHbICThI yIaHyJIap ... OOJBIN KIaCCU(PUKALMSIIAHAbI.

| FHTANSALIUAIIBIK JKOHE TIEPOPATTBIbI

| eTKip

| co3pLIMaTBI

| ometii

| TYPMBICTBIK

~ A¥f3ara TYCKEH XUMUSUIBIK KOCBUIBICTAP/IbIH YJIbUIBIFBIHA ... 9CEP €Tel.
|cy MeH Maiinapaa epirimriri

|mo3a

lackazan meH imek pH-b1

|[KaHHBIH OMOXUMUSIIBIK KYPaMbl

Kacyma MmeMOpaHaapbIHbIH TYPi

~ A¥F3ara TYCKEH Cy/ia €pHUTIH yJIbl 3aTThIH YJIBLUIBIFBI OHBIH ... TOYEJIII.

|[MoHapFa aucconualuanany KaOuieTine

|KOHIIEHTpaLMSIChIHA

Kacyma MeMOpaHanapbIHbIH TYpiHE

|OemmIexTepiHiy oIIeMine

|mo3aceina

~ A¥F3ara TYCKEH KaTThl YJIbl 3aTThIH yJIBUIBIFbI OHBIH ... TOYEII].
|OemmIexTepiHiy oIeMine

lepirimririne

|mo3aceina

|[moHmapra qucconyanraiany KaoijaeTine

|KOHIIEHTpaLMSIChIHA

~ OPTYPJIi KOJIMEH aFr3ara TYCKEH YIbIH OipJiel 103aCHl ... TYbIPAJIbl.
|]opTypii yBITTHI 3P dexT
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|Oipaeit yeITThI 3 ek

| TepanieBTHKANBIK 3G HEeKT

|aF3aHBIH ©TIMIH

| OHBIH aF3a/iaH >KbUIJIaM HIBIFAPbLTYbIH

~ XUMHUSIIBIK 3aTTapbIH YIIBUIBIFBI OJapIbIH MOJIEKYIACHIHIAFHI ... OaHIaHBICTHI.
|6enrini GyHKIMOHAIBIK TONTap MEH Koc OailylaHpIcTapFa

lcyFra

|[KkeMipTeKKe

|[kaHT OemIIeriHe

| rroko3ara

~ XKacymanapabiH OipiHILII TUIITErT MEMOpaHAIAPbl MOJIEKYJIAJIAPbI ... OTKI3E/I1.
|munoduiasael KacueTTepiHe OaIaHbICThI

|[KOMILIEKCTEp TYpiHAE

| KOHLIEHTPALMUACHI a3 OPTa/iaH KOHIICHTPAIMSCHI KOII OpTara Kapai

|Cy MeH eJiiieMi a3 aHUOHIapIbl

|[KOHIIEHTpALMSCHI KOIT OpTalaH KOHLEHTPAIUSICHI a3 OpTara Kapai

~ XKacymanapaplH eKiHIlli TUIITErT MeMOpaHalapbl MOJICKYJIAAP/bI ... OTKI3E/].
|[KoMIUIeKCTEp TYpiHIE

|munoduneael KacueTTepiHe OalIaHbICThI

|KOHIIEHTpAIMSCHI a3 OPTaIaH KOHIICHTPAIIMACHI KOT OpTara Kapai
|KOHIIEHTpAIMSICHI KOIT OpTalaH KOHIIEHTPAIMSCHI a3 OpTara Kapai

|cy MeH esmeMi a3 aHHOHIAPIbI

~ JKacymanapbIy yIIiHII TUOTEr MeMOpaHajiapbl MOJICKYJIadapAsbl ... OTKI3E/l.
|KOHIIEHTpAIHSICHI a3 OpTaJaH KOHIICHTPALUSCHI KOI OpTara Kapaii

|munodunbapl KacueTTepine OalaHbICThl KOMILIEKCTEP TYPIHIE

|cy MeH eutiieMi a3 aHUOHIap bl

|[KOHIIEHTpALMSICHI KOIT OPTaaH KOHLEHTPAIUSICHI a3 OpTara Kapai

~ XKacymanapablH TOPTIHILI TUOTErT MEMOpaHaIapbl MOJIEKYJIAnap/bl ... ©TKIZE/II.
|cy MeH eJtiieMi a3 aHMOHIap/ bl

|munoduneael KacueTTepiHe OalIaHbICThI

|KOHIIEHTpAIMSICHI KOTT OpTaJlaH KOHIIEHTPAITUSICHI a3 OpTara Kapai
|KOHIIEHTpAIMSICHI a3 OpTaaH KOHIICHTPALIMACH KOTI OpTara Kapau

|[KoMIIIeKCTEp TYpiHIC

~ AFr3a KacylmiachbIMEH KOHTAaKTKa TYCKEH YJbl 3aTTaplblH acepl OJapAblH
OaillyTaHBpICKAaHHAH KEeWiH OalKaiaabl.

|petieniToprapmen

|omurocaxapuarepMer

|monncaxapuarepMeH

|munuarepmen

|MyKomnonucaxapuaTepmMer



http://www.xumuk.ru/biospravochnik/882.html
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~ Op0bip MyIIeIeT] yIbIH MOJIIIEPi COJ aF3aHbIH ... 0alIaHBICTHI.
|[KaHMEH KaMTaMachl3 €TiTyiHe

|cienndukanbIK penenTopbiHa

| MeMOpaHa TypiHe

|muddysus Typine

|cnenuKalbIK TaChIMalIaFbIIITAPbIHA

~ VYIbl 3aTTap KaH TaChIMaJJIaFbIlll KaMWIIsIpJiapAaH ... TYCE/Il.
KacymainriK KeHICTIKKe

Kacymara

ki1 KaHalHAJIBIMbIHA

|yJIKEeH KaHailHAIbIMbIHA

|mumda TyiiHaepine

~ OIJICI3 OpPraHUKaJIbIK HETI3Aep ... pPeakIusibl 00Jica, HECeN apKbUIbl >KAKChI
IIBIFAPBIIA/IbI.

|KBIILIKBLIT

|ciaTimi

|OeiiTapan

lonciz-cinTii

|KaHBIKKBIH CIIITLII1

~ Honnmapra >akchl JUCCOIMAIMATIAHATHIH KYIIT] 3JIEKTPOJIUTTEP HECEN apKbUIHI ...
OOJFaH/Ia MIBIFAPBLIAIbI.

IpH=5,6

IpH=7,8

IpH=12,0

IpH=2,3

~ Kenteren ymiwl 3aTTapablH MeTaOOIU3MBI Oaybip/la ©TETIHIIKTEH OJIApAbIH OT
apKBLIBI MIBIFAPBUTYHI ... OaMIaHBICTHI 0OJAIbI.
|MoOTeKyIanapbIHBIH JIIIeMi MEH MOJICKYJISIPIIBIK MacChIHA
|3aTTBIH MOJSAPIIBIFBIHA

|MoJIeKyTaHbIH TUTOGUIIBAUTITIHE

|MOJIeKyIaHbIH TUAPOPUIIBILTITIHE

KCEHOOMOTHKTEP/I1H (PYHKITMOHAIIBIK TOITAPbIHA

~ Y1bl 3aTTap MEH OaybIp/ia TY3UITE€H OJIAPJbIH METAO0OIUTTEPl OT apKbUIBI 1IIIEKKE
OTIiN, KeHiH KalTa aH KaHFa CIHIPLIII ... OOJIIHIN IIBIFaIbI.

| OyiipeK apKbLIbl HECETITICH

| HOXICTIeH

| cyTnien

| Tepi 6e3aepimeH

| TBIHBIC aNiFaH ayaMeH



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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~ BI/IOJ'IOFI/IHJ'II)IK MaTepI/IaJ'II[apI[aH AJIBIHFaH CBIFBIHI[BIJ'IapI[BI Ta3apTy QI[iCi
KOMET1MEH XKYpPri3iiei.
| xpomarorpadust
| cnektpodoTomepus
| Mukpouddy3us

| MUKPOKPHCTAIIIOCKOTIHS
| KaiiTa KpucTaiaay

Kpeaut Nel-2

1. TaxbIpbIObl: AaM MeH KaHyap ar3acbIHIAFbl KCEHOOMOTHUKTEP
ouorpancopmManusaChI

2. Makcartbl: CTyIEHTTepre yibl 3aTTapFa KIMHUKA-TOKCUKOJIOTHSUIBIK TAJIIAy KOHE
aJIbIHFaH HOTHIKENEP/l TYPhIC KOPBITBIHABLIAY bl YHPETY YIIIH OJapIbIH OUTIMIH
YKOHE TYCIHIKTEPIH KaJbINTACTHIPY.

3. Mapic Te3ucrepi:

Kocnap:
1. Vbl 3aTTapAbIH OpTaHU3MIe €HY KOJAaphl, COPBLTY, COPBUTY MEXaHU3MI;
2. VYInbl 3aTTapbIH OpPraHU3M/IE TapaTybl.
3. YnwI 3aTTapbIH oprau3me O0aiaHbICybl
4. YnapaplH OpraHU3MHEH O0JTiHY1

Yibl 3aTTapAbIH OPraHU3MIe €HY KO0J1apPbl, COPbLILY, COPbLIY MeXaHU3Mi
VYnarsii 3aTTap CHIPTKBI OPTajaH alHAJIBICTAFbl KaHFa oHE JuM@ara eHe/Il.
OnapaplH  arbIMBIMEH  YJIAFBINI  3aTTap KJIETKAapajblK CYUBIKTBIKKA, KEWiH
KJIETKaJapra eTe/l. YIapablH KJIeTKajlapFa epKiH oTyiHe oJIapJblH OC€TiH KOMKEPTeH


http://www.xumuk.ru/encyklopedia/2/5089.html
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MeMOpaHaap keaepri Oonanel. Kietka memOpaHanmapblHBIH YJIKSH POJIH ecKepe
OTBIPBIT, OJAPABIH KYPBUIBIMBIH JKOHE KBI3METIH 3epTTeyre YJIKeH Hazap
aynmapeuiafel. MeMmOpaHa apanac IUTFOCTI JMOUATEPIIH KOC KaOaThIHAH TYPabl.
JlunuarepaiH Koc KabaThiHIAa KOMIPCYTEK TI30€KTepl 1IIKe KapaFaH »KOHE Y31KCi3
KeMIpCcyTeK ¢a3achlH TY3€di, OJ JUINUATEPAIH TUAPODUIIBIIK TONTAPHl CHIPTKA
OarpITTAIFaH. JlunuarepaiH  KOC — KaOaThIHBIH — 9pOip OeTi  aK3arThIH
MOHOMOJIEKYJIAJIBIK KaOaThIMEH KOMKepiIreH. MeMmOpaHa OeTiHe oJurocaxapuarep,
MOJIUMEPJIEP IPTYPIIl MOHOCAXapUATEP KoHE T.0. O0IabI.

Jopismik  oHE  yNIbl  3aTrTapiblH  MeMOpaHa  apKbUIbl  KJETKajapra
TachbIMaJIaybIHbIH OlpHEIlIe MEXaHU3MI1 O€NTiIi.

MemOpananapabin  Oipinmi  Tumi. 3arrap OlpiHIN THO MeMOpaHachIHAH
KiIeTkanapra audgys3us 3aHel OoilbiHIIA eTedl. by mMemOpaHanap apKbUIbl
KJIeTKajdapAarbl JUMOQUIBIIK 3aTTap >KOHE IUTIOCCI3 KOCBUIBICTAPABIH IIaFbIH
MOJIeKyIaJapbl TackIMalgaHaabl. MbIcabl: 3TUJ COUPTI, alleTOH, ()EHOJ )KOHE OHBIH
TYBIHABLIAPHI, OEH30J, TOJNYOJ, HUTPOOEH30J, apoOMaTTBIK aMHHIEP, XJIOpodopm,
muxiopatad, CCls, HCIIl, H,SO4, Xm0pisl, KyKipTTi, a30ThI, (HOCHOPIIBI, MBIIIBIKTHI
ra3 KyMiHzeri KOCbUIbICTap KaTaJbl.

Exinmi Ttin MemOpaHajapbl IUTIOCTI MeMOpaHanapiblH KeOiH XoHE Kenoip
MOHIAp/bl OTKI3eAl. bipak omanpasiH keibipeysepi KieTka MeMOpaHalaphl apKblbl
KJIeTKaJIapFa KOMIUIEKCTEp TYpIHJIE €HeNi. bysl KOMIUIEKCTep THICTI 3aTTapibiH
MeMOpaHa KypamblHa KIpPETIH TachbIMalJaylIbIMEH ©3apa 9pEKETTECKEHIE TY3LIel.
®epmenTep MeMmOpaHanaablH Keidip apHaiibl ChIHApiapbl (KOMIIOHEHTTEp1) >KOHE
Oacka 3arTap TachIMajgAayllbl POJIIH aTKApybl MYMKiH. Ty3UIr€H KOMILIEKCTEp
MeMmOpaHanapja epuii e, ojap apKbUIbl KJeTKanapra oHail qudy3usiianaibl.

Ywinmi THD  MeMOpaHaJapbl apKbUIBl  TaChIMaJIIaHATbIH  3aTThIH
MOJIEKyJTaJlappiIMEH HOHJAAphl KOHIICHTPAIMSICHl a3 OpTafaH KOHIICHTPAIUSCHI
JKOFapel opTara OeJceHAl TachiMangaHanbl. benceHml (akTWBTI) TachIMaay
XKyienepl e37epiHe TOH KaTaH apHAWbUIBIFBIMEH cunaTtTananasl. Omap epireH 3aTThl
Tek Oip OarbITTa (KJIETKara HeMece KJIETKaaH) TaCUIbI.

Teprinmi THn memOpananapbl 0Oacka MeMOpaHalapAaH  MO3aUKAJIBIK
KYPBUIBICBIMEH epekineneneni. Onap TUNuUATI TAIUHAPMEH aK3aTThIK YUAIIBIKTApIaH
Typaasl. byimapna cy MoJiekylanapblMEH KINIKEHE KeJeMIl HOHJap KIpeTiH
caHpuUtaybl Oap. JleHe KieTKaldapbIMEH TYCKEH YJarblll 3aTTapliblH ocepi
pelienTopiaapMeH KOHTaKT (KaObLijayliblIapMeH) e3apa OpEKETTECKEHIE KOpiHE/Il.
Penientopnap KbI3METIH JieHere ak3aTTap MEeH 0acka eMipJiiK MaHbI3bl KOCBLIBICTAD
CyJb(Prugpuii, TUAPOKCUI, KapOOKCHII, aMUH KoHE (ocopibl TONTapbl aTKAPYbI
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MyMKiH. COHBIMEH KaTap pelentopiap KacHeTTepiH Keibip aMuH KbIIIKBLIAAD,
HYKJIEUH KBIIKBUIIAPHI, (epMEeHTep, BUTAMUHACP, TapMOHIAp >KOHE OipCHIbIpa
Oackaza 3aTTap Kepcere anajbl.

Peueniropiiapmen yibl 3aTTapJiblH OPEKETTECYl KOBAJIEHTTIK, MOHJIBIK, HOH-
JUTIONBIBIK KOHE CYTEKTIK OalaHbICTap Ty3L1yl ece0lHEeH, CHIMEH KaTap Ban-nep
Baansc kymrepi ecebiHeH >xy3ere acanabl. Ocbl OaiaHbBICTapJbIH IIIHIETT €H
MBIKTBICHI KOBAJIEHTTIK OaiyiaHbic Ooibim TaObutagbl. MOHIBIK KOHE CYTEKTIK
OailmanbicTap  ocanjay Oomnanel, Bau-gep-Baanbc kymrepi cebemmni OonraH
OailylaHbICTap IbIH €H Ocajibl OOJbIN TabbLIaabl. MbIcaibl KeHO1p MeTanaap HOHBIMEH
CyJbTUAPUII TONTAPBIHBIH AapachlHJaFbl OalmaHbIC (KOBAJIEHT) €I9Ylp MBIKTHI
oomnanel. (Ag, Pb, Hg, Pi sxone 1.0.).

®OK-MeH ynaHynap OChbl 3aTTapJblH XOJIMHACTEpa3a TYpJEpiHiH Oipi OOJbINI
caHaJaThIH AlleTHIIXOJMHACTEpa3a KypaMblHa KIPETIH CEPUHHIH THAPOKCUI TOOBIMEH
Oaitnaneicybl TyciHaipinenai. AIIX screpaza aneTWIXOJMHAI XOJUHIE KOHE CIpKe
KBIIKbUIbIHA bIAbIpaTanbl. AILIXO-ue1 ®OK-meH Onokananay Kopiiay HOTHKECIHIE
JICHEJICH aIleTUIIXOJIMH BIIBIPaMai bl Ja, YIAFBIIT MOJIIIEepAC KUHATA b 12, YIaHyFa
OKEJIIT COFaIbI.

Peuentopiap MeH ynap apachlHIarbl  OalJaHBICTAPIBIH  OEPIKTITIHE
OailJIaHbICTBI COHFBUTAPBI OMOJIOTHSUIBIK MaTepuanaan okmaynay yuiH XTT-ma
OPTYPJIi TOCUIACP KOMAAHBLIAIBI.

VYJAPIBIH JIEHEI'E TAPAJIYbBI

Kanra TyckeH yibl 3aTTap KaHMEH OYKUI JIeHere Tapaiaibl. Opoip Myuienep
aifHATBl KaHBIHBIH JKHEE OHJIaFbl YABIH MOJIIIEpi OCHl MYIIICHIH KAaHMEH KaMTaMachl3
eTutyiHe Tayenl. backa MylienepMeH cainbICThIPFaH/Ia KYPEK, OKIE, MU JKoHE OaybIp
apKbUIbl KaHHBIH YKOHE OHJAFbl JAQPUIIK 3aTTapJblH HEMEcE yJapAblH OacbIMBIpaK
MeJIIIepi eTenl. 3aTrTapJblH JeHEeAe Tapaiaybl CyJla, Maillapja >koHe Oackaiapia,
JUTIATEPAE EPITilITIr, JUCCOUMAIMACKH], aF3ajiap MEH VYINalapAblH Kypambl MEH
KbI3MET €PEKIIETIKTePl CUAKTHI OJ1ap IblH (PU3UKAJIBIK KOHE XUMMUSIIBIK KACUETTEPIHE
TOyei.

Vel 3aTTapablH JeHe[AeH OIpKeIKi TapajiMmaybl HOTIDKECIHIE OJap THICTI
MYIIeNep MeH yinanapaa 0esieK >KMHATybl MyMKiH. MbIcaibl: Mail yinaaapblHaa eH
aJIJIBIMEH Maiiia epuTiH yiap. (OpraHUKaJIbIK ePITKIIITEP, KOMIPCYTEKTEPIIH XJIOPJIbI
TYBIHJIBUTApBI) OeumiHin mbiFaapl. Cylek yimnanapelHIa KOpPFacklH, (PTOp, BUCMYT,
KYMiC KoHe T.0. )KMHaKTamaapl. TeTpaluKInH KaTapblHAAFbl aHTHOMOTHKTEPIIH TiC
OHE CYWeK yirnajapblHa >KMHAKTalaabl. AMUHA3MH Oac MUbIHIA, al OEH30J —
JKYJIBIHAA )KUHaKTanmaapl. CeiHan nmeH A Oaywslp MeH OyHpeKTepie >KHHAKTaIaabl, all
CO3BUIMAJIBI yJIaHyJa OyJl dSJEMEHTTEp ThIPHAKTap/a, CYHWEKTeple KoHE JKYHKe
VIIIMaapblHIa TONTANAAbl. A CO3BUIMAJIBI yJIaHyAa IIamTapAa >KUHAKTAIa bl Y JIbI
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3aTTaplblH TapaidyblH koHe bIFapbuTyblH Oy XTT 0OBekTTepiH AyphIC TaHAay
YILIiH aca YJIKEH MaHbI3Fa He.

YJAPIBIH AEHEJIEH BOJIIHY1

bylipektep, Oayblp, ©KIie, IMIEKTEp YJAFbIIl 3aTTapAbl >KOHE OJIap/blH
MeTa0OIUTTEPIH JICHEACH MIBIFAPYAbIH HETI3T1 KoJjiaphl 0ol Tabbutaabl. Kelbip
yIaFBIl 3aTTap JKOHE OJapJblH METa0OJUTTEpl JICHEIEeH Tek Oip emec, OipHele
YKOJIMEH IIBIFAPBLIYybl MYMKIH. Bipak IIBIFY >KOJIaphIHBIH Oipeyl OyJ1 3aTTap YIIiH
HEri3r1 ®oJl OoJbIN Kajagbl. MyHBI JIEHEJEH ATHJI CIHUPTIHIH O6JiHYl MbICAJIbIH/A
Kepceryre Oomsanbel. HeIH 10% XKybIK JeHENEeH e3repMereH typae Oeminemi, 90%
MeTa00IUTTEP], IIaMaibl MOJIIIEP] HECEMTICH, KUMEH, CIIEKEHMEH OeiHe/I].

4. MiutiocTpaTMBTI MaTepuad:
- nnpe3enTanus Microsoft Power Point.
5 ¥ChIHBLIFaH d/1e0ueTTep
Heri3ri:
Ka3ak TLIiHze:

7. ApsicranoBa, T. A. buonoruanblk MarepuaigaH MUHEpaIgay oAiCiMEH
OKIIIayJIAHATBIH YJIbI JKOHE KYIITI dcepil 3aTTap TOObI: XUMHUS -(hapMarieBTUKAIBIK
dak. IV kypc cTyneHnrrepine apHaJiFaH oKy Kypaisl / - Anmatsl : OBepo, 2012. -
100 Get. C

8. ApsictanoBa, T. A. bBHOJOrHsUIBIK MaTepualjaH DSKCTPAKIUSA OMICl apKBLIbI
OKIIAyJaHAThIH yJbl KOHE KYIUTI ocepil 3aTrap TONTApbl: XUMHUSA -
(bapmaneBTUKaNBIK QakynabTeTiHIH [V-Kypc CTyAeHTTepIHE apHalIFaH OKY Kypaubl /
- Anmartsl : OBepo, 2012

9. MyxamemkaHoB, A. M. XUMHSIIBIK KapyIbIH KaJIbl )KOHE MEIUIIMHA-TAKTUKAJIBIK
cUTaTTaMachl : OKy Kypausl. - 2-6ac. - Kaparanns! : )KK "Ax Hyp", 2013.

10. OpnmabaeBa C.K., CepikbaeBa A.J[., KapakynoBa A.Ill., KymaraeBa I'.C. Cort-
XUMUSUTBIK ~ capanTay »JKOHE aHAJIUTUKAIBIK JuarHoctuka. OKy-omicTeMenik
KypaJsibl. — AnMaTel: «9Bepoy» bacmacsl, 2016. -2800.

11. Tynees, N. KnuHaukanbslk TOKCUKOJIOTHS: OKy Kypansl/. - [lleimkent: "Hypaana -
LTD", 2013. - 592 Ger. c.

12. tlykip6ekoBa, A. b. TOKCHKOJIOTHSUIBIK XUMHUS : OKYJBIK . - AJMaThl : DBEpO,
2013

OpPbIC TUTIHIE:
6. Bepreituuk T.X. Tokcukojoruueckas XuUMHUs: YUYEOHUK IJii CTYJIEHTOB (apm.
By30B U (QakynbreToB / T.X. Bepreituuk; pen. E.H. Bepreituuk . - 3-e uzn.,
nepepad. u nom. - M.: MEInpecc-undopm, 2012. - 432 c.
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10.

[Tnerenéra, T. B. Tokcukomnornyeckas xumusi: yueOnuk /. - M.: TOOTAP -
Menua, 2013. - 513 ¢

Tokcukomornyeckass XWMHs: META0OJW3M ¥ aHaJIW3 TOKCHUKAHTOB: Y4YeOHOE
nocobue + CD/ mox pen. H.U. Kanetunoii. — M., 2008. — 1016 c. [1epermer.
Tokcukonornueckas xumus: yueoHuk / nmox pen. T.B. [lnereneBoit. — 2-oe u3m. —
M., 2008. — 512 c. Ilepemner.

TCX-CKpUHMHT TOKCHUKOJOTHMYECKH 3HAYUMBIX COCIUHECHHH, H30JUPYEMbIX
AKCTpaKIMeH u copOiuelt : yuebnoe nocodue / I'.B. Pamenckas, I'.M. PoauoHoga,
H.N. Ky3nenoBa u A.E. IletyxoB ; pea. A.Il. Ap3zamacueB . - M.: [DOTAP-
Menua, 2010. - 240 c.

3JIEKTPOHABI 0achLIBIMAAP:
AHanuTHyeckas TUarHOCTHKAa HApKOMaHWU W TOKCMKOMaHUH. buoanamutuueckas
XUMUSI W TOKCcHKojorus [DnektpoHHbii pecypc / IOKI'®A; Men. wu
(dapmaneBTUYECKU (PaKyIbTEThl. - DJIEKTPOH. TeKCToBble naH. ( 25,4 MO). -
[IemvmkenT: b. u., 2011. - 3:1. ont. auck (CD-ROM).
Tokcukonornyeckass XuMHUs. AHaJIUTHYECKash TOKCHUKOJOTHS [DJIEKTPOHHBIN
pecypc]: yueOnuk / moxa pen. P. V. XaOGpuesa. - DIeKTpoH. TEKCTOBBIC JaH. (43,7
MB). - M.: U3znarensckas rpynna "I'D0TAP- Meaua", 2010. - 752 c. 3n1. omnr.
nuck (CD-ROM)
XUMHYECKHE OMACHOCTH U TOKCUKAHTHI. [IpuHIMIIBI 6€301MacCHOCTH B XUMUYECKOMN
nabopaTtopuu [DneKTpoHHBIN pecypc] : yuebHoe nmocobue / JI. B. EBceesa [u ap.]. -
DNEeKTpOH. TeKCToBbIe JaH. (47,2M6). - M.: "Jlutreppa", 2017. - 31. ont. AMCK
(CD-ROM).
XUMHSUIBIK, KayiNTep MEH YBITTBUIBIKTAp. XUMUSJIBIK 3€pTXaHaJarbl Kayilci3aikK
YCTaHBIMAAPHI [ DIEKTPOHHBIN pecypc]: OKy Kypaiabl = XHUMHUYECKHAE OMACHOCTU U
TOKCUKaHTHI. [IpUHIMIIBI 0€30MacHOCTU B XUMHYECKOUW jabopaTopuu: ydeOHOE
nocooue / Y. M. JlarxaeB. - DJeKTpOH. TEKCTOBble HaH. (67.9M6). - M.
"JIutteppa", 2016. - 48006. ¢

KOCBHIMIIIA J1e0ueTTep:

Kyspmenko, A. H. Crangaptusaius JeKapCTBEHHOTO PACTHTEIBHOTO CHIPhS U
pPaCTUTENBHBIX COOPOB METOJaMU HMOHO-IKCKIIO3MOHHONW M Ta30- KUIKOCTHOU
xpomarorpadun: monorpadus. - Anmatsl : IBepo, 2017. - 120 c.

CpaybaeB, E. H. OHmipicTIK TOKCHKOJOTHS HeEri3i. OHAIPICTIK yap >XOHE
yJlaHyJap: OKy-9JlicTeMeNiK Kypas /. - Anmatsel : OBepo, 2014. - 156 Ger. c.

1. Bakpliay cypakTapsbi:

~ OPTYPJIl )KOJIMEH ar3ara TYCKEH YJIbIH O1p/ei 103acChl ... TyAbIPaIbI.

|]opTypii yBITTHI 3P dexT
|Oipaeit ybITThI 3 PexT
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| TepanieBTHKANBIK 3G DHEKT

|aF3aHBIH ©TIMIH

| OHBIH aF3a/1aH KbUIAaM HIBIFAPbUTYBIH

~ XUMHUSIIBIK 3aTTapbIH YIbUIBIFI OJap IbIH MOJEKYIACHIHIAFHI ... OalIaHBICTHI.
|6enrini QyHKIMOHABIK TONTap MEH Koc OailylaHpIcTapFra

lcyFra

|[KeMipTeKKke

|[kaHT OesIIerine

| rroko3ara

~ XKacymanapabiH OipiHIII TUIITErT MEMOpPaHATIAPbl MOJIEKYJIAJAPbI ... OTKI3E/I1.
|munodueapl KacueTTepiHe OalIaHbICThI

|[KOMILIEKCTEp TYpiHAE

| KOHLIEHTPALKUACKHI a3 OpPTa/iaH KOHIICHTPAIMACH KOI OpTara Kapaii

|Cy MeH eJiiieMi a3 aHUOHIap/IbI

|KOHIIEHTpALMSCHI KOIT OpTaJaH KOHLEHTPAIUSICHI a3 OpTara Kapai

~ KacymanapablH eKiHIll TUIITErT MEMOpaHaapbl MOJIEKYJIaJapbl ... OTKI3El.
|[KoMIUIeKCTEp TYpiHIE

|munodunbael KacueTTepine OalIaHbICThI

|KOHILIEHTpalMsIChl a3 OPTaaH KOHIEHTPALUSACHI KOIl OpTara Kapail
|KOHIICHTpaIHsIChI KOTI OpTaJlaH KOHIICHTPAIIUSCHI a3 OpTaFa Kapaii

|cy MeH esmeMi a3 aHHOHIAPIBI

~ JKacymanapapiH YIIHIIN TUITETT MeMOpaHaiapbl MOJIEKYIaJIapbl ... OTKI3E/I.
|KOHIIEHTpAIHSICHI a3 OpTaJaH KOHIICHTPALUSICHI KOl OpTaFra Kapai

|munodunbapl KacueTTepine OalaHbICThl KOMILIEKCTEP TYPIHIE

|cy MeH eJtiieMi a3 aHUOHIapIbI

|[KOHIIEHTpALMSICHI KOIT OpTalaH KOHLEHTPAIUSICHI a3 OpTara Kapai

~ XKacymanapablH TOPTIHILI TUIITErT MEMOpaHaapbl MOJIEKYJIaJapbl ... OTKI3E/Il.
|cy MeH eutiieMi a3 aHUOHIap/IbI

|munodunbael KacueTTepine OalIaHbICThI

|KOHLIEHTpalMsIChl KOIl OPTaJlaH KOHIIEHTPAIUCHl a3 OpTara Kapai
|KOHIIEHTpaISICHI a3 OPTAJIaH KOHIIEHTPALUSCHI KOI OpTaFa Kapaii

|[KoMIIIeKCTEp TYpiHIC

~ AFr3a KacymiachbIMEH KOHTAaKTKa TYCKEH YJbl 3aTTaplblH acepl OJapAblH
OailiyTaHBpICKAaHHAH KEeHiH OalKaiaabl.

|penienrropapmen

|omurocaxapuarepMeH

|monncaxapuarepMeH

|munuarepmen

|MyKomnonucaxapuaTepmMer

~ OpOip MyIIEIer! yAbIH MOJIIIEP] COJI aF3aHbIH ... OallIaHBICTHI.



http://www.xumuk.ru/biospravochnik/882.html
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|[KaHMEH KaMTaMachl3 eTiTyiHe

|cienndukanbIK penenTopbiHa

| MemOpana TypiHe

|muddy3us Typine

|cnenuKalbIK TachIMalIaFbIIITAPbIHA

~ VYIbl 3aTTap KaH TaChIMaJJIaFbIlll KaMWUIspJiapAaH ... TYCE/Il.
|KacymrainmiK KeHICTIKKE

Kacymara

|kl KaHalHaJIBIMBIHA

|yJIKEeH KaHailHAIbIMbIHA

|mumda TyiiHaepine

~ OIJICI3 OpPraHUKaJIbIK HETI3Aep ... PeaKkIusibl 00Jca, HECeN apKbUIbl >KAKChI
IIBIFAPBIIA/IbL.

|KBIIIKBLIT

|ciaTim

|OeiiTapan

lonciz-cinTii

|KaHBIKKBIH CLITLII1

~ Honnmapra akchl JUCCOIMAIMATIAHATHIH KYIITI 3JIEKTPOJIUTTEP HECEN apKbUIHI ...
OOJFaH/Ia MIBIFAPBLIAIbI.

IpH=5,6+

IpH=7,8

IpH=12,0

IpH=2,3

~ KernrereH yibl 3aTTapJblH METa0O0JM3Mbl OaybIipAa OTETIHIIKTEH OJIapJbIH ©T
apKBUIBI IBIFAPBUTYHI ... 0aiIaHBICTBI 00JIA B,
|MoJIeKyTaapbIHBIH ©JIIIeMi MEH MOJICKYJISIPJIBIK MacChlHA
|3aTTBIH MOJSAPIIBIFBIHA

|MoJIeKyTaHbIH JTUMO(UIBAUIITIHE

|MOJIeKyTaHBIH TUAPODUITBIUTITIHE

KCEHOOMOTHKTEP/I1H (PYHKITMOHAIBIK TOITAPbIHA

~ Y1bl 3aTTap MEH OaybIp/ia TY3UITEH OJIAPBIH METaOOIUTTEPl OT aPKBUIbI 1ICKKE
OTIN, KeHiH KalTa aH KaHFa CIHIPLIII ... OOJIIHIN IIBIFaIbI.

| OyiipeK apKblUIbl HECETITICH

| HOXKicTIeH

| cyTnien

| Tepi 6e3aepiMeH

| TBIHBIC aNFaH ayame



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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Kpeaut Nel-3

1. TakbIpbIObl: MoJIeKyJISPJIbl TOKCHUKOJOTUSHBIH Kel0ip acneKkTTepi: reHoM
MEH MeTa00JI0MFa JeHiH

2. MakcaThbl: CTyICHTTEpTre YJIbl 3aTTapFa KIMHUKA-TOKCHKOJIOTHSIIBIK TaJ1ay JKOHE
aJIbIHFaH HOTIDKEJIEP/I1 IYPHIC KOPBITHIHABLIAY Al YHPETY YIIIH OJapAblH OlIiMIH
YKOHE TYCIHIKTEPIH KaJbITACTHIPY.

3. lapic Te3ucrepi:
Kocnap:
1. Mounekyspibl HBICAaHAAP — PEUENTOPIIbI KEMICHIEP.
2. YBITTBUIBIK PELENTOPIIAP KIKTEY1.
3. Mon xaHaIbIH kacalTeiH penenrtopiap, G-nporenHaepMeH OaillaHbICKaH
4,

penenTopiap.
Tupo3unkuHaza OenceHaLIIr 6ap peuentopiap

I'en (rpek. genos - TYKbIM, TEK) - TYKBIM KyasayIblH KaHaai 1a Oip aieMeHTap
OeNriCIH KaJbIITaCThIpyFa KayanTbl MaTepuaiablK Oipiik. ['eHne »kacyuiaHblH
KYPBUTBIMBI MEH KBI3METIH aHBIKTAHTBIH TEHETHUKAIBIK akmapar Oonaapl. bip
opraHu3MHiH ['eHJiep JKUBIHTBIFBI OHBIH T'€HOTHUINIH Kypaiabsl.l'eH TepMUHIH ayFarn
petr 1909 xbuibl [aHusi FaibIMbI B.Morancen enrizai. bapneik I'eanep JAHK-nan
TYpaIbl.

I'enom (arpummibIHIA QENOME, rpekme (QenosS -  MBIFy, TeK) -
XPOMOCOMAJIAPJIBIH, TaIJIOWATHI (ChIHAP) JKUBIHTBHIFBIHAA IIOFBIPIAHFAH TEHISPIIH
oipnecriri. 'enom Tepmunid 1920 kbl HeMic 6uosors: . Bunkiep enrizai.

lanmonnarel KUBIHTBIK KeOiHECe JKBIHBIC JKacyllaJlapblHA TOH, KeHje
XPOMOCOMAJIAPABIH CaHbl KAJIBINTHI JUIUIOWATHI KarmaWgaH apTein ketedi. Erep
raruIOUATHI JKUBIHTHIKTAH ['€HOM yII HE TOPT ece apThIK 00Jica, TPUILUIOUATHI JKOHE
TeTpariouAThl, an Oip I'eHOM aF3aia OipHellle peT KadTajaHca, aBTOMOJIUILIOUATHI
JIET aTalabl.

XpoMocomasap/ablH JKUBIHTBIFBI €CEJICHIMN, apTKaH caiiblH [ '€HOM CaHbI J1a ecin
OTBIpaJbl. OJIETTE AUIUIOUITHI KJIETKala XpoMocomasap »*Kym 0ol keneni. Cedeoi,
YPBIKTaHy Ke3iHJEe OHBIH Oip CBhIHAPHI AHAJBIK TaMETaJlaH, CKIHIIICI — aTalbIK
rameTaaad Oepineni, sskau Oy ['eHompaap coiikec (ToMonorTsl) 6onaael. CeMTin exi
raruIOUATHI XKACYIIaaH Oip TUTIIIOU/ITHI JKacyIlla TY31UIIM, )KaHa aF3a KaJbITacalbl.

Op XpoMocoMajia Ti30EKTEeNIN OpHajJacKaH TeHIEPiH e3apa o7 KelylH eKi
TeHOMHBIH COMKEeCTIr nen aTaijbl. TyBICTBIFBI KalIbIK OybIHAapaa OapiblK HeMece
Oipueme ['eHoMaap apacwiHIa CoiikecTiKk Oonmaiiapl. by TYpaKTBUIBIK OY3BLIBIIL,
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oenrimi Oip QakTopaapAbIH OCEPIHEH XPOMOCOMa CaHBIHBIH ©3TepyiH (MBICATIBI,
apTHITI, HE KEMII KeTCE) TEHOMJIBIK MyTaIlusl JCT aTaiIbl.

3ar ammacy (Merabonv3M) Jem Tipi aF3aza OTETiH OapiiblK XUMUSIIBIK
peaKIMsUIApbIH KUBIHBIH alTaMbl3. 3aT aaMacy HOTHXKECIHJE ar3ara KaKeT 3arTap
TY3UIell JKoHe 2Heprus OejiiHenl. AF3a MEH CHIPTKbI OpTa apachiHJa opKalllaH 3aT
JKOHE DHEPTHsl alMacybl Y3MIKCI3 JKypinm oTbipaabl. Kypaem KOpekTik 3arrap ac
KOPBITY MYIIENEPIHJIE KOPBITHUIBII KYPBUIBICHI *all 3aTTapra ailHaJIfaH COH alllbl
1IIIEKTeH KaHfa oHe aumdara eteni. Kan >koHe nmuMda arblHBI apKbUIbI YJIIaiapra
KETKIZIE 1.

Op MYIIEHIH >Kacylajgapbl ©31HE TOH JKOHE OCIM-OHYIHE KaKETT1 KapanaibiM
3arTapAbl Ty3emi. KOpekTik 3aTTapiblH BIAbIpAybIHAH IMaiia OOJFaH SHEPTHUSHBI
KacyIranap op-Typiai (PU3HONOTHSIBIK YPAICTep YIIIH KYMCaWIbl. APTBIK TYCKCH
3aTTapibl ©31HE KOP €TIM >KUHANbI (MbICalbl, TIMKOTEH, Mai). AJl JKacylianapiabiH
TIPUIUTIK €Tyl HOTHXKECIHAE TY3UIT€H KEpEeKCi3 3arrap eKIe, Tepl IMEK apKbLIbI
CBIPTKA IIIBIFAPBUIBINT OTHIPAJAbI, SFHU OJIAPABI 3aT aJIMACYIbIH COHFBI ©HIMJIEpI
MeTa0OIUTTEp A€ aTalbl.

Bipinminik (6apiblK skacyanapia Kesaecei:keMmipcyiap,akybiziap,Maiiiap
YKOHE HYKJIEUH KBIIIKBLIIAD).

Exiaminik (bapisik skacyiana Ke31eCcrelTiH MoJIeKyianap).

Merabonomuka — METaOOTUTTEP KATHICHIHAA OTETIH XUMUSUIIBIK YIEPIiCTED.
MeTtabomomuka — Tipi Jkacaymiaiapia >KypeTiH «caycak TaHOajJapblH» KapacThIpaThIH
KyMen OipaeH Olp XUMHUSIIBIK 3epTTey ofici. Jlomipek aWTKaHma, Tipil JKacylIlaHbIH
TOMEHI1 MOJIEKYJIaJbl META0OJUTTIK OeliHl (MpOodUIIb).

XKacymanarel, yananapaarel, MyIlIe HEMECE ar3ajarbl 3aT aJiIMacy MPOIECiHIH

COHFBI OHIMIHJIET1 META0OJUTTEP/I1 dKUHAKTANTBI.
4 O-xpimmapsr ambiuFad AMP (sgepHbIii MAarHUTHBIN pPEe30HAHC) CIIEKTPOCKOIIHS
omict 80-KbULAapbl OWOJIOTHSIIBIK YJTIAErT METa0OJMUTTEPJll CaHIBIK AaHBIKTayaa
YKOFapbl Ce3IMTAJIBIKKA JKEeTTl. MeTaboiuTTepre chbiHaMaHbl eH ajirail JIOHJoH aFbl
bupkOek Komem ki sxacapl.

Macc crnekTpoMeTpus, KamuUIspiibl  AIeKTpodopes, rasznpl XpomMoTorpadus
o/1icTepl apKbUIBI METa0OIUTTEPIIH CaHIbIK TaJaybIH jKacayFa 00Jabl.

CripTKBI (hakTOpiap ar3aga ©3[ITIHEH CHeNU(pUKAIBIK ©3repiCTep TYBIHIATIIANIbI.
bipak chIpTKbI (pakTOp aHBIK OoJiFaHAa aleKBATThI (DYHKITMOHAIIBI MOPQOIOTHUSIIBIK
Oy3puIbICTap Mmaiiga Oomanpl. [laTONOTMSIBIK aHATOMUSHBIH HETI31H KalaraH
akajgeMuk J[aBbIIOBCKUI aliTybl OOMBIHINA: «OChUIANINA aF3aja KeHoip KypbhUTbIMIap
MEH OeHiMIenTiim KemiciMaep maiaa OoJaabl.» Af3a — JKYMBIC ICTEy YIIIiH
METaJUIOIMTaH Tl TOMEOCTa3 KaXeT OOJIFaH, Kyp/eal THHAMHUKAIBIK ITOJIMIATAH ThI
JKOHE TIOJIMMETANIABl Kyihe. TOKCHMKaHTTap romMeocTa3 OY3bLIBICHIHBIH XHMHSUTBIK
dakTopsapel. DKCIpecc TeHaAep o3repici opkamaH TokcukanTTap MeH JIHK-Hbig
OpPEKETTECYIHEH eMeC, KoOIHe XUMUSJIBIK JKOHE (PU3MKAJIBIK AareHTTEep/liH
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aKybI3lapMEH OpeKeTTecylHeH maiiga Oomanel.  AKYBI3ABIH Type3repici TeHaep
DKCIIPECCUSCHIH 0acKapaThlH aKybI3Ibl JBIOBICTHI Ti30€KKE >KOHE TPaHCKPHUIIIUS
dakTopiapeIHa ocep eTe/i.

Ocpuaiiima akybI3gap (QYHKUIUACHIH ©3TepTETIH CHIPTKBI (akTopyiap TEHJIEp
HKCIIPECCUSCHIHA dCEP €Tyl MYMKIH.

Kazipri TexHonorusi MbIHAaraH TEeHAEpP HKCIPECCUACHIHA aHAJIU3 KacayIbl
JKOHE COJI YaKbITTa >Kacyllanapibl >Kyle peTiHAe 3epTTeyAl KeHUIAeTTi. [enaep
AKCTIPECCUSCHIHBIH ©3Tepyl IPOTEOMAaHBIH 6©3repiciHe ocep ereTiHi Oenrimi. bip
TeHHIH Ke3-KeJIFeH aKybI3JbIK OHIMI MyTalMsuIapAblH OOJybl KOHE TI30€KTepliH
KAJIBINTACYbl KOHE MOCTMOIM(DUKAIMOHABI TYPO3repiCTiH apKachlHAA TYpIl
HbICaHIapJa Ke3/1ecyl MyMKIH.

Ocbutaiiiia KEHETTEH Maiijila OOoJIiFaH peaklusuiap TEK MpoTeoMa JEeHreuiHe
oonanel. ['enaep crneuu@puKanblK NPOTEUHASPAIH TY3UTylH aHbIKTaiiabl. COHIBIKTaH
TEHJIIK 3epTTEYJIep KOHE MPOTEOMHUKA OIpTyTac *Kyie OOJIbIN TaObLIA b,

Anam T'€HOMBIH OeJIIIeKTeY 11 H HOTW)KECIHIE «IOCTIE€HOMUSIIBIK
TEXHOJIOTHUSIapy» JIeN aTalaTblH TYOEreusl jkaHa CHUMNAaTTbhlH OIpHENIe FbUIBIMU
OarbITTaphl maiia 60mabl. [locTreHOMUKAIBIK TEXHOJIOTHsUIApFa MbIHANAP >KaTaJlbl:
IreHOMHKA, TPAHCKPUIITOMUKA, MPOTEOMHKA KOHE METa0OJIOMHUKA - TIpl KyHenepai
3epTTEYJIH  TEXHHKAJBIK  JKOHE  OJICTEMENIK  OJICTEPIHIH  KUBIHTBIFHI,
onouH(opMaTUKa - aKmaparThIK >KOHE EeCeNTeyITI KOoJJaylbl KamMTaMachl3 €Ty
KypaJibl, HAHOOMOTEXHOJIOTHUS - HOTHUKEJIEP/l MPAKTUKAIIBIK 1CKE achIpy TOCLII JKOHE
MOJIEKYJISPIBIK OUOIOTHS - OMIPIH 1presii FhUTBIMBI.

[IporeoMuka - KIETKAJIBIK MPOTCOMIAPABIH CaJIBICTRIPMAIIBI 3epPTTCYIMCH
alfHATBICATBIH MOJICKYJISIPIBIK OMOJIOTHs OaFbIThl (OHBIH OCHI JJaMy CATBICBIHIA OCBHI
KJICTKaHBIH OCJIOKTAPBIHBIH JKUBIHTBIFBI), TEHOMHKaJaH OcCKeH. IIporeomuka
aKybI3JIapJIbIH Tipi aF3ajapaarbl ©3apa oPEeKeTTECY1H 3epTTEH/II.

[IpoTeomuka aKybI3Iap/IbIH TIpl ar3ajapAarbl 63apa OpPEKETTEeCYIH 3ePTTEH/II.
[IpoTeoMuKTepiH anAbIHAA YIIKEH MIHAET Oap - *KeKe aKybI3AapAblH (PyHKIHMOHAIbI
pOIIiH OJIAPABIH Camajbl JXOHE camnaibl JKCIIEPUMEHTAJIBl CAIBICTHIPY apPKBLIBI
aHBIKTAYy. OPTYPI Ke3eHAEPIET KOHE dPTYPJIl ]aMy CaThLIAPBIHIAFbI KACYIIIa1aFbl
CaH/JBIK KYpPaMbl, aKybI3IbIH KYPBUILIMBI MEH OHBIH (DYHKIUSIAPHl apachIHIAFbI
KAThIHACTHI AaHBIKTAMUIBI.

[[TamaMeH ecenTereHae, BIKTUMaN ajaM HpOTeHHACPiHIH caHbl 1-mer 100
MUJUTMOH TIPOTEWHTE JeHiH, opuHe, Oip-OipiMeH e3apa OpeKeTTeCyl MYMKIH >KOHE
MYHIail ©3apa 9peKeTTep/IIH CaHbl ecenTeameiini. ['enomaMen ykcac Oykis mpoTeoma
(OapiblK  aJaMHBIH TEHACPIHIH KUBIHTBIFBI) Oenrial Olp yakbITTa Kacyliaaa
KaJIBINTaCKaH OapJIbIK aKybl3 MOJICKYJIaJapbIHBIH KOCBHIH/IBICHI.

['eHOMBI «BIpFaK «, OYJI TIPOIIECTep TEOPUSIIBIK OCHI VSIIIBIKTA JKYPE ayajibl,
al TPOTEeyM, KOJI JKETIMIl MPOTEHHJEpre KaparaHia,» OWI Kepjae He OOJbI
YKATKAHBIH «aiTabl.
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[IpoTeunaep ’kacymiaHbIH O€JICEHI OMIpIH aHBIKTAHAbl, ad HYKJICHH
KBITITKBUTIaphI KOPIHE 1

byn KpI3METTIH TeK KaHa »ocmapbl. [IpoTeomM - OCHI COTTE VAIIBIKTHIH
«MYJIKIH MHBEHTapU3allUsiay» HeMece OHBIH OMIPIHAET1 COTTEep/IiH OIpiH TYCIpeTiH
KBLIJIAM CYpETKe TYCIpY.

[Ipoteoma yHeMi e3repeii. OUTKEH1 aKybl3 MOJEKYJIaIapbIHbIH KYpaMbIHa op
Typiai ocep eTeai Qakropiap: KOPEKTIK 3aTTap/bl TaHAAy KoHE OTTErl KeTKi3y,
OepilieTiH CTpecC >KOHE albIHFaH JopuliK 3aTrTap. JleHe (U3HOJOTHANBIK Tere-
TEHJIITIH CaKTayFa THIPBICHIIN, KOpIIaFaH OpTa KyWiHe dpKalllaH »*ayar Oepei.
3epTTEY HOTWKEIIEPIH JAUBIKThl TYpPJl€ TYCIHIIPY YIIIH COTTHIK TOKCUKOJIOTHUS YIIiH
TCHETUKAJIIBIK JECPEKTEP JI€ MaHbI3Abl. MBbICAbl, OPTaHU3MIETI KCEHOOMOTHUKAIIBIK
OnoTpaHc(popMaIUsIHbIH SKOJJAaphl MEH SKbUIJAMJIBIFBIH OUTy YIIIH KaHJarbl
3aTTapAbIH KOHIICHTPAITUSACH MEH OHBIH
YVBITTHI 7033, >KOOIpJICHYIIIHIH JACHCAYJbIFbIHA 3USHHBIH Jopexeci. IIpoTeoMbIK
TOCII KOpIIaraH OpPTaHBIH (PAKTOPJIAPBIHBIH JKacyllla OENOKTapblHA OCEPIH 3EpTTEY
YIIIiH jKaHa TeXHOJOTUSHBI YCHIHABI.

buocucreMaHbIlH HEri3ri KacueTTepi: MEeTa0O0Ju3M, IUIACTUKAIBIK JKOHE
DHEPrus ajMacy, peTTeNy >KOHE TITIPKEHY, KOOCI JKOHE ©3repMeNiIiK e3apa
OaitiaHbICThI. TOKCUTEHTTEP MYMKIH
Kyhienin Tyractail anraHna, COHAAM-ak KyHeHIH Oenrimi Oip iprefil KacUeTTepiHe
ipikrenn ocep eTyi. KCeHOOMOTHKTIH YBITTBUIBIFBI KAHIIAJIBIKTBI >KOFapbl Oosica,
COFYPJIBIM OYJT OPEKETTIH CeNEKTUBTLIIT alKbIHIaTa Ibl.
3epTTey HBICAHBI JKOHE TalJady MIHIAETTEPl TOKCHUKOJOTHUSIAFbl 3€pTTEy 9MICTEPIH
TaHJIAyAbl aHBIKTAHIBl. TOKCHKAHTTapIbIH oCEp €Ty TETIKTepIH 3epTTereHe
OMOXUMUSUIIBIK KoHE (DU3UKA-XUMUSIIBIK 3EpPTTEy OMICTEpiH KEHIHEH KOJJaHyFa
0oJ1aIbI.

Onap  MOJEKYJSIpJABIK  JIEHIeWJIl  CUNaTTalbl  TOKCUKAHTTapblH
peuenTopiaapMeH e3apa opeKeTTecyi, onorpaHchopmaiys GepMEeHTTEepl, XUMHUSIIBIK
3aTTapIbIH TachIMaIIaHybl, OacKka MakpoMmoJjeKynaiap. JKacymaHbslH 3aKbIMJIaHYbIH
aHBIKTAYy VIIiH, TYpJli MOPGOJOTHSIIBIK (IIMTOT€HETUKAIBIK, THCTO(DU3NOIOTHSIIBIK,
TUCTOXUMUSIITBIK JKOHE T.0.) 9MIICTEPIH KOJIIaHAbI.

OU3NONOTHSIIBIK PEaKIUsTIapAbl HEMECEe OPraHHBIH HEMECE OpraHu3M JICHTeHiHJIeT]
MATOJIOTHSUIBIK ~ TPOIECTEP/Il  3epTTey  (DU3MOJIOTHSUIBIK ~ KOMETIMEH  JKY3ere
aCBIPBUIAJIBI. QNICTEP, MBICAIBI, MIHE3-KWIBIK TECTUIeyiH Oarajay OpraHW3MHIH
YKAJITIBI KaFIalbIHBIH a)KbIpaMac 1mapackl O0JIBIT TaObLIAIbI.

OJieTTe  Omokyuenepai  YHBIMAACTBIPYIBIH  Kejiecl  JIeHreusepi  OesiiHel:
MOJICKYJTAJBIK JKOHE MOJEKYISPIBIK JKYHenep, KacyIlalblK, >KacyllablK, OpraH,
OYKiI OpraHu3M, XajblK, OHMOTCOICHOJOTHSIIBIK. YBITTBI 9CEp €TYMiH MaKCaThl
OpTraHHBIH Ke€3-KeJreH MOJIEKYJIachl 00JIybl MYMKIH.
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MoseKyapiblK ~— Kydenep ©37epiHIH KACHETTEpiH TOKCHUKAHTTAPIBIH
ocepiMEH ©e3TepTel, MBICAJIbI, TIyTATHOH KYHWeCl 1MIHeT1 3aTTapIblH CaKTaTybIMECH
0aiiTaHBICTHI MTPOLIECTEPTE TIKEIEH KAaThICAIbI,

PHUKIIET TOMEOCTa3bl KOHE TOKCHUKAHTTAPIbIH OCEPIHEH TAOWUFU IUTONPOTEKIUSHBIH
OMOXUMMUSIIBIK KYHEC] JKETEKII PO aTKapabl.

Kazipri yakpITTa KCEHOOMOTHUKTEP/IH IMTOTOKCHUKAIBIK OCEPIHIH  aybIPJIBIFBI
(KOHBYJIbCHSUIBIK YJIbI 3aTTap, IMCHUXOTPONTHIK 3aTTap, METXEMOIVIOOMHAL TY3YIIl
3aTTap, YIIMa yJjbl 3aTTap, AIKWIMPICHTIH areHTTep, IIMTOCTATUKTED JKOHE T.0.) )KOHE
TIIyTATHOH JKYHECIHET1 3aKbIMHBIH aYbIPIIBIFbI,

TJIyTaTHOH, OEMOKTapAbIH CYyIb(THAPUIAL TONTAPHI, MATOHUAIBABl THATIUIAITED,
JIVCH]II KOHBIOTATTap, TIIIOTATHOH-PEIYKIHS OSICSHIUIITIHIH TOMEHICY1, TIII0K03a-6-
dochar mermaporeHaspl, riayratuoH-onperoxidase, glutathione-8-transferase xone
Karasasa.

MonekynanbsIK KyieaepaeH KYpbIIFaH MOJEKYIISIPIBIK KeIIeHAep, TI30eKTep
HEMece KeIIep CHHTE3/ICYTe KoHE OJIaH Ja KypJeil YHbIMFa KaThICa bl
KACYIIATBIK (PparMEeHTTEp, MBICAIIBI, PO HEMECE MUTOXOHIPHUS. TOKCUKaHTTap IbIH
acepi KehJie CENIEKTUBTI, ajl YJIbl TONTap [UTOIIA3MAJIBIK HEMECE JTU30COMAIbIK yiap,
MeMOpaHa jKOHE T€HOTOKCUKAHTTAp JKOHE T.0. CUSIKThI aHBIKTAJIA]IbI.

OYHKIIMOHAIIIBIK HEMECE KYPBUIBIMIIBIK OY3bLTyJIap jKacylianap OYKiin Ker
JKacyIajablK ar3aja yJbl 3aKbIMIAHYAbl TYAbIpaabl. Typsai opraHgapablH KeHOip
TOKCUKAHTTapfa CEJCKTHUBTI CE3IMTAIBIFEI Oap >KEKe OpraHu3M JKYyHeIepiHiH
HBOJTIOIUSIIBIK IaMybIMEH OaiJIaHbICTHI.

PeunenTopnap curnan O6epeTiH MoJieKyJiajnap YuIiH Oip HeMece OjaH Ja Kell
OallJTaHBICTRIPATBIH ~ yYacKeNepre We JKOHE OJIapJAblH JIUTaHJapblHA KOFaphI
YKaKbIHJIBIFBIH KopceTeAl. Ke3-kelnreH xacylanblH, TIHHIH, OPTaHHBIH dJIEyeTl KoIl
TYPJIl TUITET1 PELeNTOPIIAp JKOHE IHATECHIK 3aT KoHE KCEHOOMOTUKTIH OChI TYPAET1
peuentopMeH  OaiJIaHbICTBIPY  O€NTil  KOHIIGHTpalusijgap ayKbIMbIHAA FaHa
1piKTENesi.

brocrcreManarsl TUTaHATHIH KOHIICHTPAIUSICHIHBIH KOFAPbLIAyhl KEHEUTYTE
okeneni. On e3apa OpPEKETTECETIH PEelenTOpiapblH TYPJEPIHIH CHEKTpl JKOHE,
JIEMEK, OHBIH OMOJIOTHSIIBIK OCIICeHIUIITIHIH 63Tepyi.

buonorusneik KyWeHIH KYpBUIBIMIBIK KOMIIOHEHTI, ©3apa OpeKeTTecyl
TOKCUKAHTIEH >KayanThl KAJIBITITACTBIPYFa aJIbI KEJIMEW I, «JIBIOBICCHI3» PELenTop
peTiHAe aHbIKTaNaabl. benceHal pernenTop TOKCHMHII TMporecti Oactaiinbl. by
YKaFIai1a «MaKCaTThl KYPbUIBIM» TEPMHHI KOJITAHBLIA B,

Tokcukonorusga OACTTC TOKCHKAHTTApJbIH OCEpiHE VIIbIparaH JIell
caHasa bl
HEFYPJIbIM OeJICeH 1 perenTopiiap (HbICAaHAIbl KYPBUIBIMJAP) ©3apa opeKeTTece,
COH/Iali-aK pelenTOp/IbIH MaHbI3AbUIbIFEI MeH MJII'-HbI ycTay YIIiH 3aKbIMIaIFaH
OMOJIOTHSITBIK KYHE HEFYPJIbIM MaHBI3/IbI.
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VYBITTHI ocepiiepre apHaJlFaH MakcaTTap (perenTtopiiap):
* KacyllaapayiblK KEHICTIKTIH KYPBUIBIMJBIK 3JE€MEHTTEpl (MbICANIbI, LEMEHTAIbI
CYMBIKTBIKTBIH KYPBUIBIMJIBIK 3JIEMEHTTEPIH OalIaHBICTBIPY KOHE WHAKTUBAIUSIIAY
’KOHE OCMOTHUKAJIBIK KbICHIMHBIH OY3bUTybIHA OKEJIETIH KaH Iia3Mackl, pH e3repyi);
* OpraHM3MHIH KYPBUIBIMJBIK 3JeMeHTTepl (OeoKTap, HYKJIEUH KbIIIKbUIIAPHI,
MeMOpaHaIapbIH JUMUATI AIEMEHTTEP1, SHAOTEH 1 OMOPETyIsSTOpIap IbIH TaHAayJIbl
penenTopiaapbl);
* J)KaCyIIAJIBIK KbI3METTI PETTEY KYHEIEPIHIH KYPBUIBIMJIBIK dJIEMEHTTEDI.
4. NutiocTpaTUBTI MaTepuad:
- nnpe3enTanus Microsoft Power Point.
5. ¥CbIHBLIFaH J1e0ueTTep
Heri3ri:
Ka3ak TiJiHjae:

13. ApeictanoBa, T. A. DHOJOTHANIBIK MaTepHaNaH MHHEpAIAay OIiCiMEH
OKIIayJJAHATBIH YJIbI )KOHE KYLITI acepil 3aTTap TOObI: XUMHUS -(papMalieBTUKAIIBIK
¢dak. IV Kypc cTyneHTTepiHe apHaJIFaH OKy Kypaiel / - Anmarsl : OBepo, 2012. -
100 Get. C

14. ApvictanoBa, T. A. buonorusnblk marepuaigaH 3KCTpPaKIMS OIICI apKbUIbI
OKIIAyJaHATBIH yJIbI KOHE KYIITI 9cepill 3aTTap TOMNTApbl: XUMHUSA -
dapmarneBTUKANBIK QakyabTeTiHIH [V-Kype CTyJeHTTepiHE apHaAIFaH OKY Kypaubl /
- Anmatsl : OBepo, 2012

15. MyxameTrxkaHoB, A. M. XUMUSIIBIK KapyIbIH JKaJIITbl )KOHE METUIIMHA-TAKTHKAJIBIK
cUTaTTaMachl : OKy Kypaubl. - 2-6ac. - Kaparanns! : )KK "Ax Hyp", 2013.

16. OpmabaeBa C.K., CepikbaeBa A.J[., KapakynoBa A.Ill., KymaraeBa I'.C. Cort-
XUMUSJIBIK ~ capanTtay >KOHE aHaJUTUKAIBIK JAWarHoctuka. OKy-saicTeMerik
Kypajsl. — AnMatel: «9Bepoy» Oacmacel, 2016. -2800.

17. TyneeB, N. KnuHukanbslk TOKCUKOJIOTHS: OKYy Kypaibl/. - llleimmkent: "Hypaana -
LTD", 2013. - 592 6er. c.

18. lllykip6exoBa, A. b. TOKCHKONOTHSUIBIK XUMHSI : OKYJBIK . - AJIMaThl : DBEpo,
2013

OpbIC TLTiHAE:

11. Bepreitunk T.X. Tokcukonorudeckass XUMus: YYEOHHK IJisi CTYJIEHTOB (apm.
By30B u (akynbreToB / T.X. Bepreituuk; pen. E.H. Bepreitunk . - 3-¢ uznm.,
nepepad. u pom. - M.: MEInpecc-undopm, 2012. - 432 c.

12. IlnerenéBa, T. B. Tokcuxonormyeckas xumusi: yueOHuk /. - M.: 'DOTAP -
Menua, 2013. - 513 ¢

13. Tokcukonoruyeckass XuMus: MeETaOOJIU3M U aHAJIU3 TOKCHKAHTOB: Yy4eOHOE
nocodbue + CD/ mox pen. H.U. Kanetunoii. — M., 2008. — 1016 c. [1epemner.
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14. Tokcukonornueckas xumus: yueOHuk / mog pea. T.B. [IneteneBoit. — 2-oe uza. —
M., 2008. — 512 c. [lepemner.

15. TCX-CKpUHUHI TOKCHKOJIOTMYECKM 3HAYUMBIX COEIMHEHHH, HW30JUPYEMBIX
AKCTpaKIMEH U copOIuent : yueoHoe mocodue / I'.B. Pamenckas, I'.M. Poanonona,
H.N. Ky3nenoBa u A.E. IletyxoB ; pen. A.Il. Ap3zamacue . - M.: I'DOTAP-
Menua, 2010. - 240 c.

3JIEKTPOH/IbI DachbLIbIMAAP:

9. AmnanuTuyeckasi TUarHOCTUKa HApKOMAaHUU UM TOKCUKOMaHHWH. bruoaHanuthueckas
XUMUSI W TOKcuKojorus [OnekTpoHHbld pecypc / IOKI'®A; Men. wu
(bapmaneBTUYECKU (aKyIbTEThl. - DJNEKTPOH. TeKCToBble naH. ( 25,4 MO). -
[IemvkenT: b. u., 2011. - 3. ont. quck (CD-ROM).

10. Tokcukonornueckass XuMHA. AHAIATHYECKAs TOKCHUKOIOTHS [DIEKTPOHHBIN
pecypc]: yueonuk / mon pen. P. V. Xabpuesa. - DieKTpoH. TEeKCTOBbIE AaH. (43,7
MB). - M.: U3natenbckas rpymnmna "['0TAP- Meaua", 2010. - 752 c. 31. omr.
nuck (CD-ROM)

11. Xumudeckre OMmacHOCTH U TOKCUKAHTHI. [[pUHIIMITBEI 0€30MaCHOCTH B XMMHUYECKOM
nabopaTtopuu [DneKTpoHHBIN pecypc] : yuebHoe nocodue / JI. B. EBceesa [u ap.]. -
DOnexkTpoH. TekcToBble AaH. (47,2M6). - M.: "Jlutreppa", 2017. - a1. onr. AWCK
(CD-ROM).
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2. MakcaThbl: CTyICHTTEpre YJIbl 3aTTapFa KIMHUKA-TOKCUKOJOTUSIIBIK Tajl1ay JKOHE
aJIbIHFAH HOTIDKEJIEPl TYPhIC KOPHITHIHABUIAYABI YUPETY YIL1H OJIap IbIH OLTIMIH
OHE TYCIHIKTEPiH KAJIBINTACTHIPY.

3. JIopic Te3ucrtepi

Kocnap:

1. Yab1 soHEe KYIITI 9cepJIi 3aTTap TalJayblHIaFrbl Ta3abl XpoMaTorpadus 9ici.
2. YJIbI %KoHE KYIITI 9cepJIi 3aTTap J1abopaTopIIbI-dKCIPECC TUarHOCTUKACHIHIAFbI
Mukpoauddy3us oaici.

3. YIBI jKoHE KYIIITI 9cepJIi 3aTTap JIabopaToPIIbI-dKCIPECC TUarHOCTHKACHIH/IAFbI
(OTOKOJIOpUMETPHUS SIICI.

Jlekums Te3UChI:

CrnopTuibUIapbIH KUl KaUThIC OOJFaHHAH KEWiH JONMUHITI OaKbLIayChl3 KOJIJAaHyFa
OallIaHBICTBI JKapbICTapAa TAyelCi3 JONMMHTKE Kapchl Kypec areHTTiri (WADA)
Kypsuiabl. Kenreren sxpuinap 0oiibl WADA sxone XOK kemnrereH »xarnmaiyapnaa
JOTMUHT-0aKbUTAYIBIH  OPTYPJl TypJiepl apKbUIbl OJUMITUAJAIBIK >KEHICTEp MEH
peKopATapFa KOJI KETKI3/1 IeTeH KOPBIThIHIbIFA KEJIJIi.

Kernireren enpepae e3nepiHiH TOMUHTKE Kapchl 3epTxaHanapbl 6ap: WADA Oyridri
KYHI JIONUHTKE Kapchl 32 JONMWHTKE Kapchl 3€pTXaHAHbl aKKpEIUTALUSIAIbI JKOHE
Oykin omeMm OoiipIHIIA OipKaTap 3epTXaHajap aKKpeAUuTTey MPOIECIHIE TYP.
Peceitnik JlomuAar OpTanbIFbl KaOABIKTBI KOHE KYHJICTIKTI Talllay MEH 3epTTey
JNEHTeMiHIH QJIEeMJIIK JKETEKIIl JIabopaTopUsIapblHbIH Oipl  OOJIbIN  TaObLIAJBI.
Counperi apnaitbl Onumnuana 3eprxaHacbl 2014 xbputrbl OaMMOUATANBIK KOHE
[TapanumnuananblK KbICKbl OWBIHAApbIHAA JKYMbIC icTey YimiH WADA-Mmen
akkpeautTtenred. Mockeyaeri [Jomunr opraneirsl xbiabiHa 20 000-ra geifin Tangay
YKacakIpl, JKapbhICTapFa JaWbIHIBIK KE31HIE KOHE KaphICTap KE3iHIEC XKaphICTAH ThIC
KEe3€HJEe CHOpTUIbUIapJaH ajblHFaH yaruiepal ceiHaael.  Kazipri WADA
epeKeNiepiHe CoMKeC, XallbIKapajblK YUBIMIAPAbIH KOJIJAybIMEH OTKI3LIETIH 1pi
JKapbICTapFa KaThICAaThIH OApJIbIK CIIOPTIIbIIApAaH anbiaFan yaruiep 10 xputra (2014
JKbUTFAa JCHIH, Oy Ke3eH & JKblI) cakTalabl. byn yiarinepai TanamgayFra, JTOIMHHTTIK
JIopiaepal Tajaday YINH aHAJIWTHKAJIBIK >KaOIBIKTap MEH OMICTEPaiH JaMybIHa
OaltmaHbICTBI MYMKIH OOJATBIH camanbl KOHE CaHABIK AaHBIKTayda Ce31MTaJIJIbIK
JeHreliHe KaWTa opaiybl YIniH >kacanipl.balikayman OipHelre >XbUI ©TKEH COH,
JOTMHTTIK JOPi-Topi-IopMEKTep/i MapanaTTay/laH alblpy Typasibl O€NriTl KenTereH
icrep ©Oap. JlomuHrke Kapchl JjgabopaTopusiiaplblH KbI3METI OoceKeIecTep/liH
OakplIaybIMEH FaHA €MEC, COHJal-aK KeH ayKbIMIbl (papMalleBTUKAIIBIK ITpenapaTTap
MEH OJIapJblH ajJaM aF3achIHJaFrbl METa0OIU3MIH 3epTTey OOWBIHIIA 3ePTTEYJIEPMEH
OailytaHbICTI. JKOFaphl CIOPTTHIK HOTIDKEIIEPTre KOJ KETKi3yre bIHTaJIaHIbIpaThIH
JKaHa KypasjapblH naijga 00ayblHA KoHE CoMKecTeHIpinyiHe Oaianbictel WADA
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THIMBIM CaJIBIHFAH TMperapaTTap Ti3iMiH yHeMi TonTeipansl. CoHmai-ak, oenrim Oip
3aTTapabl aHBIKTAy YIIH YHEMi »aHa OJICTEMENIK TACUIAEp o3IpJICHIN JKaTHIp,
OHTAWJIAaHIBIPY TMPOIEIypaaphl OJAPABIH KYHBIH JKEJCNETy XOHE a3aiTy YIIiH
oHTanaHablpbirad. Mpeicanbl, OI'YII  «JlonmuHTKE Kapchl  OPTAIBIFBIHBIHY
MaMaHAapbl  CHOPTIIBUIAPJBIH ~ JOMMHITIK  OakbUIayblHIA  SPUTPONOITUHII
KaObLIay/ibl aHBIKTAy OJIICIH oOijanm TaOyFa MaTeHT ajjbl. OK30TCHIl ajaM

SPUTPOIOATHHIH  aHBIKTAyAbIH HEri3ri koiel - HWDO®D omiciMeH  3opjeri
HPUTPOTIOITUHHIH TiKesen ananusi (isoelectrofixation -
MIPOTEHH/IED MEH OJIapJIbIH bpakIusIapbIHBIH ANEKTPOGHOPETUKAIIBIK,

JTUCTWUISIIUSICHI) KOC OJOoTaIusl KOHE XUMUJIFOMUHECIICHIIUSIHBI TaJllaybIMEH Oipre.
by omic y3ak (3 KyH) JKOHE yaKbITThl KaKeT eTel. I1aTeHTTiH aBTopaapsl Tarsl O1p
IIENIIM/I  YCBIHJBI: KOFAapbl camajibl CYWBIK XpoMatorpadusHbl MNaiiganaHbIi
TaHJAYyJIbl KaHaMa OMOXMMUSIIBIK TaHOATapibl KaHama aHBIKTay, KOFaphl pyKcat
ETINreH TaHJIEM MacC-CIIEKTPOMETPHUAChIMEH Yieceni. by TanmayaslH KYHBIH
TOMEH/JIETYTE )KOHE OHBIH YaKbITBHIH €J19y1p KbICKapTyFa MyMKIiHIK Oepi [1].

bapablK JONMHITIK KOpJaapAsl MIAPTTHI TYpAE €Kl Tonka Oemyre Oonanabl: OapIbIK
CHOPTTBHIK MaHcarn OOWbIHA MaiialanyFa THIWBIM CaJbIHFAH KOHE KapblcTap/aa FaHa
TBHIBIM CAJIbIHFAH MpernapaTTap. MeTaboauTTep/IiH 13/IepiH Kachpy HEMece OJap/IbIH
IIOFBIPJIAHYBIH €H TOMEH AaHBIKTAJIATBIH JEHTCHJICH TOMEH TYCipy YIIIH opTypii
MEUITMHAIIBIK MAaHUIYJIAIUSIIapAbl OpbIHAaraHaa Oy3ymibUIbiKTap 0ap. EH TaHbiMan
remonuanu3. COHbIMEH Karap, ©3 KaHBIHBIH KaH KYIObl - JCHEHIH MYMKIHIIKTEpiH
BIHTAIAHJBIPYABIH THIMII Kypallbl - XaJbIKApajblK epeKelepMeH Ji€ ThINbIM
canpiarad. COHIBIKTAH Ka3ipri 3aMaHFbl TIOMUHTKE KapChl 3epTXaHaIap CIIOPTIIBIHBIH
OMOJIOTHSIIBIK CYHBIKTBIKTAPBIH FaHAa €MEeC, COHBIMCH KaTap TEHETHUKAJBIK >KOHE
OMOXUMUSIJIBIK KOPCETKIIITEp YIIIH «KaH TeJIKYKaTTapbly Jepekrep 0a3achbiH
JKacaupl.

ThIfBIM calibIHFaH MpenapaTTapJblH YHEMI OCIill Kejie >KaTKaH Ti3iMl €H O3bIK
FBUIBIMM KaOABIKTapAbl Nakgananyasl Tadan ereal. CoHbIMeH Oipre, Oip YITriHI
Tajaay KYHbI )KETKUTIKTI KOFapbl, OYJ1 *aOAbIKTHIH TUIMAUIITIHE KOChIMIIIA TajanTap
KOSJbl. AJaMHBIH OHOJOTHUSJIBIK CYWBIKTBIKTAPBIH 3€pTTey OYTiHTI TaHAarbl €H
Kypaeii TaJIJaMaJIbIK MIHJICTTEPIIH Oipi 00JIBII TaObLIAIEL.
KubIHIBIK amaMHBIH OMOJOTUSIIBIK CYUBIKTHIKTAPhl ©TE THIFBI3 «XUMUSIIBIKY Ty
TYyABIPATBIH KYPETl KOMKOMIIOHEHTTI XHMUSUIBIK MaTpuIlajap OOJbIN TaObLIAJbI,
OFaH KapChl THIMBIM CaJIbIHFAH 3aTTapJbIH HEMECE OJIapIbIH META0OIUTTEPIHIH OTe a3
KOHIIEHTpaIuschl 001ybl Kepek. COHABIKTaH, MOMUHITIK MpenaparTapibl >KOHE
OJIapJIbIH META0OJIMTTEPIH KEIIeHI YNl MaTpUIachlHAA AaHBIKTAy TEK COHFBI
xpoMarorpadusi 9fICTEpiH KOHE MACC-CIEKTPOMETPUSIHBI KOJIJAaHY apKbLIbI MYMKIH
oonazapl. ['a3 HEeMece cyHbIK XpomaTorpadreH YUl €CeleHI'eH TOpT JOHIeJIeK Macc-
CTIIEKTPOMETpJIEpre Kapchl JOMUHTKE Kapchl Oakpluayqa KeH TapainfaH. by
KYPBUIFBIJIAPIBIH apTHIKIIBUIBIFBI - KOFAphl CE3IMTANIBIK, CEJICKTHUBTI JKOHE JKOFAPHI
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Tauaay — OKbULIAMIBIFBL.  Macc-CIIeKTpOMETPAiH ~ KOFaphl  KbUIJAMIBIFBIMCH
OailylaHBICTRI, YITiAEri Oip XpomaTorpadusIblK aimay YIIiH OipHeme OHJaraH
TBIMBIM CaJbIHFAH 3aTTap AaHBIKTATYbl MYMKIH. YII KBaJIpOIOJAJIbIK Macc-
CIIEKTPOMETPJIEPAIH HET13I1 apTHIKIIBUIBIFBI - OCIT1I1 3aTTapAblH aHBIKTAy KaOlleTi.
MOJIEKYJIPJBIK Maccachl KOHE VIITIK KBaJAPOMOJIAJBIK MAacC-CIEKTPOMETPIHIH
COKTBIFBICKAH JKaCYIIAChIH/IaFbl BIIBIPAUTHIH OHIMJIepl Oenriiai 3aTTap. bipak COHFBI
JKbLIIaphl AHTHU-IOMUHITIK naboparopusiap Oenricis3 KOCBLIBICTapIbIH
MEeTa0OJIUTTEPIHIH ChIHAMA YITUIEPIHE alllbUTYbIMEH KU1 Ke3/1eCe/Il.

ArTar aiiTKaHaa, CTEpOUI JIeT aTaJlaThIH KYPBUIFBIHBI KOJITAHY aJIJIbIH-a1a 00KaM bl
npoOJjieMara aliHalIlybl MYMKIH. ByJl MoceseH1 mienty yIIiH >Korapbl pyKcaT €TIIreH
MacC-CIEeKTPOMETPHSIHBI KOJAaHY KaKeT.

byn xarmaiina sxorapel pykcat (50 000 >xoHE ofaH >KOFaphbl) apKachlHIa HAKThHI
3aTTap MEH «XUMUSJIBIK» IIyJIbl HAKThl MaccajapMeH Oesyre Oonaabl. byn omicTiyg
apTHIKIIBIIBIFRI MBIHAJA, aKMapaTThIK (aitn Tek OepinreH Oenrim 3artap Typalibl
FaHa eMeC, COHJal-aK Tayjay Ke31H/e TIPKEITeH OapJIbIK 3aTTap Typaibl aKIapaTThl
CaKTaMgbl.

backa 3arTapnabiH Oap-)KOFBIH TEKcepy KakeT 0oJjica, KOChIMINA Tajjay jKacaid
anMaiiceI3, Olpak 6acTankbl daiiabl KaiTa OHICHI3.

ConbimMeH 0Oipre, KOFapbl pyKcaT €TUITeH TaHJIEM MacC-CIEKTPOMETPI TaHbIMAJ
JTOTHUHTTIK  KOCBUIBICTAPIBIH  KOFAphl CE3IMTANIBIKTHI  KbUIAM CKPUHUHTIHE
apHaJIFaH CEJICKTHBTI 9JicTep peTiHae kyMmbic ictei amanbl [3]. COHFBI KbUIIAPHI
YKacaJbIHFAH MAaCC-CIEKTPOMETPUSIIBIK aHATU3aTOPIbIH opOuTaNbIK Ty3arbl Orbitrap
WOHJAPBIHBIH HETI31HEH JKaHa Typl - OCBIHAAM TalJayJblH THIMIUIIT MEH
JTYPBICTBIFBIH anTapIbIKTal apTTHIP/BIL. byn KYPBUIFBLIAP YKOFapPBI
@KBIPATBIMIIBUTBIKKA W€ JKOHE COJ  YaKbhITTa OJlap AaHBIKTAIATBIH 3aTTapibIH
KOHIICHTPAIUSICBIHBIH TOMEH JCHIeHiMeH OallaHbICThI IIpoOaeManapabl OHall KEeHE
ananpl. Jlonm ocblHAal JOMMHIKE KapChl 3epTXaHaiap apKbplibl Kyprizuieai. COHbIMEH
KaTap, PYKCATThIH >KOFapbuUlaybl O€JOK TaOWFATBIHBIH 3aTTapblH Tajjay YIIiH
ONeTTETie KOJAHBIIATBIH YIIY YaKbITBIHBIH THITIH MAacc-aHaJu3aTopiiapra
KATBICTBl OOJFaHABIKTAH CE3IMTAJIBIKTBIH TOMEHJIeyiHe okenmMeiial. COHFBI Ke3aepi
JOTIMHTKE KapChl 3epTXaHANApJblH alJblHAA TYpFaH Tarbl Oip Mocene - Oy
NENTHATIK JOMMHT Jel aTrajafbsl. MoceleHiH MoHI - Oyl NenTUATEpAiH ajaam
ar3achlHA CHTI3UTyl, OJlap KJIACCHKAJBIK CO3/€ MOMUHT JKacaMaWnbl. Amaija, Oy
NenTUATEp OMOXUMUSIIBIK MPOILECTEPAl ©3repTe/ll, MbICAbl, aJaM aF3acChIH/IaFbI
TYPJIl TOPMOHIAPABIH MOJIIIEP] apTajbl, )KOFaphl )KYKTEMEH1 TachIMaiay >KeHUTIPEK
0oJ1aIbI.

CoHbIMEH Karap, TOPMOHIAPABIH KypaMblH OaKpliay I1aijlachl3, OMWTKEHI
TOPMOH/IAPIbIH JICHT el JKeKe OOJIBITT TA0BLIA bl KOHE KEH ayKbIM/a ©3repyl MYMKIH.
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MyHpmaii menTuATepll aHBIKTAY MPOOIeMachl «OPOHUTANBIK TY3aK» TYPIHIETI
JKarmai aHaau3aTopbl 0ap >KOFapbl pyKcaT eTIITeH KYPBUIFBIHBI TalgalaHa OTBIPBIIT
TaOBICTHI Iyl MyMKiH. JIONUHITIH Ka3ipri 3aMaHFbI TYpJepiHiy Oipi -
kacaHapl Typae caneiHFaH PHK-we1l  kommany, on  20-man  300-xe jeliHri
HyKJIeoTuaTep Oap Mosekynamapabl KamTuabl. sSIRNA - eH kpicka Ti30ekti PHK.
Onap RNA wunrepdepennusiceiHa sxkayantbl, Oy matpunia PHK-HBIH KalThIMCBHI3
HalapJjiayblHa dKeJle/ll )KOHE OChlIaiIla TeH/IIK JEeHIeIeT! aFr3aHblH METa0O0INKAIIbIK
nporectepine acep eredi. SIRNA 3ar aamacy MmporiecTepiH MakcaTThl TYPIE ©3TepTy
YIIiH TaObICThI CHHTE3/1€NTy1 MYMKIH.

Mpiicanra, OYJIIIBIKET TIHIHIH ©CYyiHE KeIepri KeJNTIpeTiH MHUOCTATUH MPOTEHHIH
OHJIIpyre >KayanTbl TEeHHIH ocepi. MHUOCTAaTUHHIH ocepiH OyrarTay OWJIIIBIKET
MaccCachIHBbIH alTapibIKTall ©CylHe oKelielll, Oyl Mailibl KaOaTThIH TOJIBIK OOJIMAYbI
nepiik. CozpuiMaiiel emec cuPHK-HIH MogudukanusianFrad MoJIeKyJialapbl JKOFapbl
aKBIPATHIMJIBUIBIKTBI MAacC-CIIEKTPOMETPHUS apKbLIbl epekiiesnenyl MyMkiH. KeOinece
CHOPTIIBLIAP JIOMUHT PETiHAEC aHAOOJUKAIBIK CTEPOUATEP TOOBIHA, TECTOCTEPOHHBIH

CUHTETUKAIBIK aHaJorTapbiHa JKaTaTblH napiiepai Taii1anaHaipl.
TectocTepoH anaMm ar3acbiHAa TaOWUFU TYPJAE IIBIFAPBUIAbI, KOHE OHBIH
aHaJIOTTaApbIH nanjanany OHBIH HIOFBIPJIAHYbIHBIH ecyiHe oKemyi

MYMKiH.CHHTETUKAJIBIK TeCTOCTEPOHHBIH KOJIIAHBUTYBIH aHBIKTayFa €H KOIl TaparaH
Ke3Kapac OypbIH TecTocTepoHHbIH snuTecTocteponFa (T / E) kaTeiHACHIH aHBIKTaFaH
oonateiH. T / E MoHIEpl MONMUHT PETIHAE TECTOCTCPOHIBI IMalIalaHyIbIH CEHIM/II
KOPCETKIIIT Oonblll  TaOBLIALHI, OUTKEHI  AIUTECTOCTEPOHHBIH CHHTE31
TecTocTepoHHaH Toyencis xoHe 4 T / E kareiHacel aHbIKTanraH. bipak
TECTOCTEPOHHBIH KOFapbUlay JIEHreil MeTa0OJIM3MHIH KEKE JKbUIAaMIbIFbl KaHal
Kargadnapaa Oonysl kepek? bynman Oacka, T / E KaTblHachl KaJbINThI OOJIBIT
KaJIBITITHI, OYJI J)KapbICTapFa HEMECE TPEHUHTTEPTEe JCHIH CUHTETUKAIIBIK TECTOCTEPOH
aHaJIOrTapblH KaObU1IayAbl TOKTaTyFa MYMKIHJIIK Oepesi. Ochbl KMbIHIBIKTAPIbI KEHY
yuriH ra3 azaceiHgarsl TypakTbl nzotontapasiH (IRMS) macc-ciektpomeTpust ofict
KOJJaHbUtaAbl.  byn  omicTi  maijgamaHy — MYMKIHAITT  aJaMHBIH — TaOUFH
TECTOCTEPOHBIH/IAFbl KOMIPTEKTIH HW30TONTHIK KYpPaMbl OHBIH CHHTETHUKAJIBIK
aHAJOTTAPBIHBIH ~ M30TONTHIK  KYpaMblHAaH  €peKIleNieHyiHe  OailIaHbICTHI.
MenuuHanslK mpernaparrap TaburaT IMIMKi3aThl OOMBIHINA aOuoTeHiaeH (iiHapa
HEMecCe TOJBIKTAl) CUHTEe3/IeNe 1, 0J1 OacTanKpiIa Tipl TAOMFATTaH ©3Telle KOMipTeTi
M30TONTHl KypamblHa ue. CHHTETHKaNbIK TOpMOH aHajortapsl ymiiH 13C / 12C
(013C) n3oToNBIHBIH KaThIHACKHI -27,4 -36,4 </ ¢> apanbIirblHIa. AJaM TOPMOHIAPHI
YIIiH, JMeTa MEH XajblKKa OaillaHbICThl, coJl MOH -16 -26 ° apanbiFbIHAAFbI
JUana3oHa JKoHe emkaian -27 </ S> -maH TeMEH MOHJEpre »eTe aaMaibl.
CuHTeTUKaNIBIK TOPMOHIapAbl Maiinanany (akTICiH JaeNey YILiH, COJl OpraHu3Mae
METa0OJIUTTEP 3€pTTENe/l, OHbIH KaJbINTACYbIHA CHIPTKbI TapanTaH EHTri31IreH
rOpMOHAAp aHBIK KOpIHE/II.
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IRM wmacc-ciektpomerpiiepi Thermo Fisher Scientific, Coummi koca anranja,
JOTIMHTKE Kapchl 3epTXaHalapia KOJIAHBIIATBIH, )KOFaphl CE3IMTAIIBIKKA UE JKOHE
ra3 xpoMarorpadpIMeH >KOHE WHTEPHETTErl YITiHI JailblHAay >KOHE MHXKEKIUAIAY
KYPBUIFbUIAPBIMEH OIpre >KYMBIC 1CTEH1, OChIIalIlia TOMEH OJIIIey KaTelIriH >KOHE
JKOFapbl JONJIIKTI Tajayasl KamMmTaMach3 erei. Cropt agan O0oyiajibl skoHE OOJybl
kepek. Kepepmenre skoHe KaHKyliepre JEHEHl BIHTAJAHJBIPY CallaChIHA
(dhapMalleBTUKAIBIK JKETICTIKTEp KapbICTapblHA €Mec, TaOWFaTIeH OeplIreH >KOHE
YKEHICKE YMTBUTY MEH KYIII-XKIrep *KYMCANUTBIH CIIOPTIIBUIAPBIH KEPEMET (PU3UKATBIK
KACHETTEpIH KOpCeTy Il Kajaraiay MaHbI3/bl. JIOMUHTTI Koyjlany (akTici Ke3-KeareH
CIIOPTIIIBIHBIH, MaHCA0bIHA XKOHE OJIaH 9p1 OMIpPIHE dcep eTelll. 3epTTEeY/IIH 3aMaHayu
JIEHrell Ke3-KeJreH JIOMUHITIK Mpenaparrapibl KOJJaHYAbl aHbIKTayFa MYMKIHJIIK
oepeni. CnopTIIBUIAPABIH ChIHAK YJTUIEPIH CakTay Mep3iMi OJIapJbl YCTam Kaity
MYMKIHIITIH a3aiTajibl.

Yriep tasajgay ;KoHEe NaibIHIay

benrinenren epexenepre coilkec, CHOPTIIbLIAP JOMUHITI OaKbUIay KE31H/E ThIMBIM
CaJIBIHFaH 3aTTap/bl Tajjay YIIiH 39pAeH oTyre OeiiiM. COHbIMEH KaTtap, oenriii 0ip
JKaFaiyiap/ia apHaiibl mpenaparTap/bl aHbIKTay VIIIH KaH, Tla3Ma / capbiCy KOHE
mianl yaruiepl amblHybl MYMKIH. YJTUIEpAl JAalblHay JOMUHITI OakbLIayJblH ©Te
MaHBI3Bl DJIEMEHTI OOJIBIN TaObLTAABI, OWUTKEHI OJ1 HOTHXKEJICPIIH MaKCHUMAJIIbI
BIKTUMAJIJIBIFBIHA KOJI JKETKI3yTe€ MKOHE TajjayFa KaKeTTi Ce3IMTalJbIFblHAa KOJI
XKEeTKI3yre MyMKiHIIK Oepexl. Kasipri yakpiTra yiariaepai Ty3JaplaH koHe Oacka
KOCTaJIapJlaH Tas3ajayFa apHaJiFaH oOpTYpJl OAICTep o3ipJieH[l, aram aWTKaHza,
MaKCaTThl TaJIJIaHbIH OKIIayJIaHybl

CyMBIK SKCTpaKIUs

KeOinece cyWbIK AKCTpakiusl YATUIEpIH AalbIHAAYJbIH €H Y3aK KOJJAaHbLUIAThIH
omicli. Anam ar3acelHarbl OeH3zeapuHal (amderaMuH Cyiab(aThIHBIH PalEMUSIIBIK
KOCIIachl) KOHE OHBIH META0OJNUTTEPIH  aHBIKTAyFa apHAJIFaH  aJiFalliKbl
KYMBICTApABbIH  OIpiHAEC IIBIFAPBUTY KBUIJAMIBIFBIH aHBIKTAY YIIH  CYHBIK
AKCTPAKIMA KOJJaHbUIaABl. ATam aiTkanma, Hecenm ynaruiepi 2H ruapomusaeHmi.
HATPHUMN TUAPOKCHUII )KOHE MyHal d3(pUPIHEH aJIbIHFaH.

Kemeci  OHXBUIABIKTapJa  CYWBIK  OKCTPAKIMs  KOMETIMEH  OWOJIOTHSIIBIK
CYMBIKTBIKTApaFbl 3aTTap/lbl Ta3aylayAblH KONTETeH 9MICTepl cunaTTaiFaH. bapibik
ocbl omictep Oip mpuHIUNKE Heri3aenmi: pH e3repyl KaKeTTi MOHTE >KOHE
KBIIIKBUILIBIK, OedTapan HeMece CUITUII KOMIOHEHTTEpAl aly. AHAJIUTUKTEPIIH pi
MOHIH OUTy YJaruUiepAl Kell MeJIlepie aly >koHe / HeMece OJiapAblH opTypii
epiTKimTepiMeH apTypii pH-napaa onapasl KOMIOHEHTTEPIH KalTa ajly MYMKIH/IITH
oepeni. TanmayaslH erkeu-Terkein, alppIKila *KoHE Ce3IMTall JMICTEPIH Kacayra
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JETeH TAIMBIHBIC TajAay >JKYpri3yre Kemepri KeNTIpeTiH KOCHIHIbUIAHATHIH
KOCIaJap/blH CaHBIH a3alTyFa OaFbITTalFaH CYWBIK OKCTPAKIHS PICIMAEPIH
KETUIIIPY MEH JaMbITYMEH KaTap Xyp/i. JlonuHrke Kapchl Oakpliay /bl ChIHAY YIIIH
CKpUHHMHI KOHE pacTay OJICTepIH o3IpJieyli o3IpJieHreH Karujagap ojl Jie
KOJIIAHbLIa/Ibl, MBbICAJIbI, aM(peTaMUuHIep, dDeIpUHACD KOHE OJapAbIH TYbIHIbLIAPHI
CUSAKTBI CTHUMYJIATOpJAp CUITUIIK JKaFmaiga ddupnepain 30p  yiaruiepiHeH
HIBIFAPBLIA/Ibl, OPraHUKANBIK (Da3afaH allbIHFaH 3aTTap LIOFbIpiaHFaH sxoHe GC-MS
xoHe / Hemece GC-APD-ni onman opi tanmmayra katagbsl. COHBIMEH KaTap, CYHBIK
OKCTpaKIMs dp TYPJi >Karaainapaa (SFHU, MUHEpAJAbl TY3AapJblH, OpTraHUKAJIbIK
EPITKIIITEP/IIH koHEe dpTypial pH MoHaepiHIH OO0JybIMEH) P-pEUENTOPIAP/IbIH JKOHE
aHaOOJUKAJIBIK CTEPOUJTEPMAIH KbI3METIH TOKTATaThIH KOPTUKOCTEPOUATEP/I,
JTAYPETUKTEP/I1, 3aTTap ibl Ty YIIIH KOJJaHbLIA/Ib.

1952 XbIIbI KOJJTAHBUTFAH AKCTPY3HUs JACH aTalaThlH ©6T€ KaTThl Kypan 0oabl. by
OMIC TaJdJaHATBhIH YATUIEPAIH Ta3albIFbIH apTTRIPY VINIH KOJJAHBLIAIbI. ATal
alTKaHda, KapamalbiM >KaFJailyiapa OpraHMKajbIK €pITKIIITErl aHaTUTTEepIl aiy,
OJlaH KEWiH OpraHMKalbIKAaH KbIKbUIAaHABIpbUIFaH cy ¢aszaceiHa (0.06N, HCI)
KBI3BIFYIIIBUIBIK 3aTTaphlH O€py apKbUIbl, PACTAWTHIH ChIHAKTApPFa KapamIbUIbIFbIH
nonenaeai, wmbicanbl, P2-kieHOyTepon aroHUCTI VIIIH ©Te THIMII opTypii
OMOJIOTHSIIBIK KOCTIATap/IbIH CAHBIH a3auTy.

Kartsl hazasbik SKCTpaKIus

Bipneme 3arTap ymiH OMOJIOTHSIIBIK YATUIEpe, atan alTKaHAa, KaTThl (ha3aiblK
DKCTPAKLIUSAA (KDD3) KaMTBUIFaH aHAIUTTEPl Ta3apTyIbIH KOHE
HIOFBIPIAHABIPY/IbIH, ~ Oanama  omici  maipamanbuianbl.  Typil  anacopOeHTTI
Matepuangapabl, ocipece mnoaucTupoiasl, C18 HeMece HOH  aJIMaCTBHIPFBIII
mablpiaapapl  KOJIJAaHy, JONUHITI Oakpulay YIIIH OIpHEIle CKPUHUHT >KOHE
JoJeAeMeNnepl IJIeAey 9AICTEPiH )KacayFa MYMKIHJIIK Oepi.

1968 xbuIbl  BpcTiioy  cTEpouATHl  KOHBIOrarTapibl  Oelrapam  Mmoiaumepdi
manbIpJIapMeH ally MYMKIHAITIH KepceTTi. MaTepuan MeH TeXHHKaHbIH OJaH opi
KETUIMIPUTyl JONMUHITI OakpliayFa, MbICATbl, AHAOOJUSIBIK CTEPOUITEDP MEH
JTUYPETUKTEP/Il KOJAaHyFa BIHFAMIBI OICTI Kacayra MYMKIHIIK Oepai. KDI-HbIH
0acTbl apTHIKMIBUIBIFEI - YJITUIEPJl adyabl TOJIBIK aBTOMATTAHIBIPY MYMKIHJITI,
COHBIH IIIHAEC KapTPHDKIASPAl MalbIHIAYy, 1PIKTEY, KYy >KOHE KEHIHHEH JJIIOIHS.
Conpimen katap, KOO ke3inne Tanmaynapasl AepUBaTH3ANUSIAY KY3€Te aChIPhLTYbI
MYMKiH.

NmmyHoadhduam xpomarorpadus

buonorusanelk  yiAriiepieH — TajJaHy[bl  OKIIAyjiay  Kypajibl  pETIHAE
ummyHoadpdunal  xpomarorpadusi (MMAX) ’xakplHIa KOJJAHBULIBI. OMICTIH MOHI,
TaJJJaHATBIH MOJICKYJIaJapAblH op TYpJi O6OJIIKTepIMEH KOBAJICHTTI OalIaHBICTHIH




ONTUSTIK-QAZAQSTAN SOUTH KAZAKHSTAN

MEDISINA MEDICAL
AKADEMIASY ACADEMY
«OHTycTik KazakcTaH meauuuHa akanemuscol» AK AO «OxHo-KasaxcTaHcKas MeAVUUMUHCKAS akaneMusa»
DapMaleBTUKAIBIK JKOHE TOKCHKOJIOTUSIIIBIK XUMUS Kadeapachl 044 -55/ 03-ctp.
BroananuTHUKAIBIK XUMHUS KOHE TOKCUKOJIOT U 32u3 3

KaJIBINTAaCyblHA KaOlJIeTTI MOHO- HEMece IOJIMKIOHIBI aHTHICHENEP TacyIllbiFa,
MBICaNBI, c(epanblK arapo3ablK OesmmiekTepre Tiriared. MyHpmail OesekTepacH
naiibIHaFaH reib Oip sKaFbIHAaH KeYeKTl Cy3rici 6ap 6araHFa TONTHIPBLUIAIBI )KOHE OJT
apKbUIBl HECEeN HeMmece Iia3Ma yiriiepi ereni. KaxerTi Tangamanap 0araH apKblLIbl
OTETIH Ke3/le, TaChIMaJIJIayllIblFa OallIaHbICTHIPbUIFAH aHTHICHENIEP KOBAJICHTTI eMec
KEIICHJIEP/Il KYpyFa »KoHE OaillaHbICThIpyFa OalIaHBICTBI, all aHTUICHEJIEPMEH
EpITIHAIMEH ajlajJjaMalThIH KaJiFaH MOJIEKyJanap. OJIOUUs MapTTapblHbIH ©3repyl
3aT-aHTUJIEHENep KEUIEHIH MOJIEKyJIalapblH ©3epiH KoWMaii-aK >KOMBIN KiOepyre
MYMKIHIIK Oepenl KoHE aHauuT KeliHHeH Tanjay yiuiH, Mbicaibl, [ X-MC
Ta3apThUIFaH TYPIHAE, CHIPTKBI KocmajapiaH OocaTblianbl. KemTereH arapo3jibIK
OeNIIeKTep  TachIMAJJAyIlbl  peTIHAC  IaiJalaHbLIaIbI, on  Oipkarap
KOMITAHMSUTApMEH caTyFa YChIHBUIaABl. OCBI TENTUATEDP HEMece TMPOTEHHICD
XUMHUSUIBIK TYPJI€ OChbl OeJIIeKTepre TIrUireH OOMybl YIIIH OChbl OOJIIeKTep/iH OeTi
oencenmipuieni. EH kil KOJJaHBUIATBIH ofIC - 1967 XblIbl ACEHHIH YCHIHFaH
nuanoren Opomuai (CNBr) aktuBrennipyl. Curtunik skargaiiga, CNBr araposabik
OemnmiekTepaAiH OeTiHAEe TMAPOKCHIIbII TONTAPMEH SPEKET €Te/l, OJap ©3 KEe3eriHJe
XUMUSUIBIK ~ QHTUJICHENIEPMEH  peakIusiFa TYCETIH IWaHAiKk ddupiep MeH
UMU0KapOoHaTTapAbl Kypainbl. KojoHra oOpHanacThIpbUIFaH aHTUICHEIEPMEH
Oipre arapo3fplK OemmiekTep OWONOTHSUIBIK YiATUIepAe Oap 3arTapAblH HeMece
CBIHBITITAP/IBIH, 3aTTapblH FaHa TaHUbl KOHE TaHjaaunbl. Komainbl amroeHTTep/l,
MBICAJIbI, Cy MEH OpPraHMKaJbIK epITKIINTEPAiH KOCBIHABICHIH IlaliajaHy,
aHTHUJICHeJIepre OailIaHBICThI 3aTTap IMIbIFAPasbl, OHbBI KOHIICHTPATTANIbI )KOHE OHBI
CTaHJAPTThI 9MicTepMeH, artam altkanga, MC apkbuibl Tampmadael. [lerenmik
KOCIajap IbIH MOJIIEPiH a3aiTy CUTHAIJAH IIybIJIFAa KaTBIHACKIH KAKCApTyFa >KOHE
O/IICTEpPMEH aHbIKTay IIeriH azaityra anbin keneai I'’X-MC u XKX-MC/MC.

TyBIHIBI 91iC]

I'X-MC nonuHr-6akpijiay 3epTXaHAChIHIA AAICNJIEMENIepl ally >KOHE aiyJblH
HEri3r1 Kypaibl 0oJibin TaObLIaAbl. MyH7ail sxyiienep ThIMbIM CaJbIHFAH 3aTTap/IbIH
T130€CiH/Ie caHaMaJlaHFaH KONTETreH 3aTTapFa KOFaphl €PeKIIeNiK MeH Ce31MTaAbIFbI
6ap MOK xone BAJIA. Anaiina I'X-MC Ttanmay yiniH 3aTTap ra3 Topi3iec Typre
aifHamybl kepek. KemTeren Ttammaynapra, Mbicainbl, P2-aroHucTTepiHe, Typii
JTUYPETUKTEpPre JKOHE p-perenTopiiapra apHairaH OJioKaTopiapra KOMBUIATBIH OYII
TaJlallThl OPBIHIAYy ©Te KHBIH OOJFaHIBIKTaH, op TYpJ pPEarcHTTEPMEH peaKIus
OJIap/bIH HEFYPJIBIM VIIA TYBIHABUIAPBIH XKacaiael. TpaHchopmarusiiap HeTi3iHeH
TUAPOKCUIIBI TONITApFa KOHE CKIHII aMUHJIK TONTapFa JKaTajbl, O©UTKEH1 OJIapIbIH
ruapoduiIbAl e3apa opeKeTTecy KaOuieTi - Oyl KYObUIMadbUIBIKTBIH TOMEHJLY
cebenTepiHiH Oipi. AHAIUTUKTIH aJfalllKbl MOJAU(UKAIUSIAPBIHBIH OIpl  CIpKe
auruApuaiMer anetwiaey 0omabl. Cipke KbIIIKbUIBIHAH JKOHE CIPKE aHTHUIPHUIIHIH
KIJIBIKTapblHAH Ta3apThUIybl KepeK OoaThlH MOJEKyJanap oJeTTe CYMUBIK
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sKcTpakmusiMeH opbiHaanaapl. [ X-MC tangay yiIiH TyBIHIB KYpadaapAbl alyIbIH
OWJI ofici ©Te KYp/JAEI KOHE YaKBITThl KaKET €TeTIHAIKTCH, KoOIHECe TPHUMETHUIICHILT
KaJIIeIKTapbl Oap OipHemme TywiHABUTAY areHtTepl oa3ipieHmi (TMC). Mine, oce
are’TTepAiy kenoOipi: rekcamerwiaucunazan (I'MJIC), TpumeTHICHUIUIMMUAA30I
(TMCHMu) u N-metmn-N-tpumermncununtpudropaneramuy (MCTDA) (Donike,
1969). CourbiChl, TYBIHABUIAPFa apHAIFaH €H KMl KOJIAHBUIATHIH 3aT OOJIBIM
TaObLIabI, dcipece, aMMOHMI HOJbIMEH JKoHE 3 TodusIMeH yiaecimae, Oy in situ
tpumeTun uoacuinad (TMUC), sxorapbl peakIUsIbIK TPUMETWICHUIIMIIB/I1 PEareHTTIH
naiiga OonywsiHa okenenl. TMUC KaThICybIMEH THUIAPOKCHII JKOHE aMUH TOITApPhI
©3repTLIIN, KETOH KaabIKTapel  3HOJI-TMC adupaepine alHAJIA/IBI.
TanudropaneTunal Tajagayra apHajaraH MOJEeKyIalapFa eHri3y YIIiH OipHelle 0acka
KYILITI pearentrep nananansiiasl. TOA Hemece rentadTopOyTun (I'®B)-TyHbacH,
mon  N,N-ouctpudropaneramun, N-metuin-N-Ouctpudropane-ramug (MBT®DA)
Hemece N-metun-N-6ucrentadpropoyrunamua (MBI'®B) coiikec.

TpudTopanerninaey TPUMETHICHIMIYMEH CaJbICTRIPFaHA TYPAKThl aMHHO-
TONTHIK TYBIHJBUIAPJIbIH Maiiga OoiybiHa okenenl, coHnablkTaH TMC sxone TOA
TONTapbl OOMBIHINIA TaJlJaMajap/IbiH TaHIAyJIbl TYPJICHIIPLUTYl MYMKIH, Oy adeapuH
CUSIKTBl CTUMYJISITOPJIAP/IBIH CTEPEOM30MEPIIEPIH XpoMaTOrpausIbIK Typae Oenyre
MYMKIHJIIK Oepei.

4. NutiocTpaTUBTI MaTepuad:
- npe3enTtanus Microsoft Power Point.

5. ¥CcbIHBLIFaH J1e0ueTTep
Heri3ri:
Ka3ak TiJiHjae:

19. ApeictanoBa, T. A. DHOJOTHSAIBIK MaTepHaNIaH MHHEpAIAay oOiCiMECH
OKIIayJIAHATBIH YJIbI )KOHE KYIITI acepil 3aTTap TOObI: XUMHUS -(papMalieBTUKAIIBIK
dak. IV Kypc cTyneHTTepiHe apHaFaH OKy Kypaiel / - Anmatsl : OBepo, 2012. -
100 Get. C

20. AprictanoBa, T. A. buosorusiblk MaTepuaagaH SKCTPAKIMSA OJiCl apKbLIbI
OKIIAyJAHATBIH yJIbI KOHE KYIITI 9cepill 3aTTap TONTAphl: XUMHUSA -
dapmareBTUKANBIK QakyabTeTiHIH [V-Kype cTyAeHTTEpiHE apHaAIFaH OKY Kypaubl /
- Anmatsl : OBepo, 2012

21. MyxameTrkaHoB, A. M. XUMHSIIBIK KapyIbIH KaJIbl )KOHE MEIUIINHA-TAKTUKAIIBIK
CUIIATTaMachl : OKYy KypaJbl. - 2-0ac. - Kaparanas! : )KK "Ax Hyp", 2013.

22. OpnabaeBa C.K., CepikbaeBa A.Jl., Kapakynosa A.Ill., XKymaraeBa I'.C. Cort-
XUMUSJIBIK ~ caparnTay >KOHE aHAJUTUKAIBIK JuarHocTuka. OKy-omicTeMerik
Kypajbl. — AnMatel: «9Bepoy» Oacmacel, 2016. -2800.
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23.

24,

16.

17.

18.

19.

20.

13.

14,

15.

16.

Tynees, U. Knunukanblk TOKcukoiorusi: oKy Kypainsl/. - [lemMkenT: "Hypnana -
LTD", 2013. - 592 Ger. c.

lykip6ekoBa, A. b. TOKCHUKOIOTUANBIK XUMHUS : OKYJBIK . - AIMatel : DBepo,
2013

OpPbIC TUTIHIE:
Bepreiiunk T.X. Tokcukojgoruueckas XuUMHUS: YYEOHUK Ui CTYACHTOB dapM.

By30B u (akynbretoB / T.X. Bepreituuk; pen. E.H. Bepreituuk . - 3-e uzn.,
nepepad. u pom. - M.: MEInpecc-undopm, 2012. - 432 c.

[Inerenéra, T. B. Tokcukonoruueckas xumus: yueOHuk /. - M.: ID0TAP -
Menua, 2013. - 513 ¢

Tokcukonornyeckass XuWMHs: METabO0JM3M M AaHAJIMW3 TOKCHUKAaHTOB: Yy4eOHOe
nocobue + CD/ nox pen. H.W. Kanetunoii. — M., 2008. — 1016 c. [lepenuer.
Toxcukonorndyeckas Xumus: yaeOHuk / mox pea. T.B. IlneteneBoit. — 2-oe u3m. —
M., 2008. — 512 c. Ilepemer.

TCX-CKpUHMHT TOKCHUKOJIOTMYECKM 3HAYMMBIX COCIWHEHWM, W30JIUPYEMBIX
AKCTpaKIMeH u copOiuelt : yuebnoe nocodue / I'.B. Pamenckas, I'.M. PoauoHoga,
H.N. Ky3neunoBa u A.E. IleryxoB ; pen. A.Il. Ap3zamacueB . - M.: I'DOTAP-
Menua, 2010. - 240 c.

3JIEKTPOH/IbI OaChLIBIMAAP:
AHanmuTH4ecKas TUarHOCTHKAa HapKOMaHWU U TOKCMKOMaHWU. broaHamuTudeckas
XUMUSI W TOKcHKojorus [OnektpoHHbii pecypc / IKI'®A; Men. wu
(bapmaneBTUYECKU (aKyIbTEThl. - DJNEKTPOH. TeKcToBble naH. ( 25,4 MO). -
IemkenT: b. u., 2011. - 3:1. ont. quck (CD-ROM).
Tokcukonornyeckass XuMHA. AHAIUTHYECKAs] TOKCUKOJIOTHS [DIEKTPOHHBIN
pecypc]: yuebnuk / moxa pen. P. V. Xabpuesa. - DeKTpoH. TEKCTOBbIE AaH. (43,7
MB). - M.: U3natenbckas rpymnmna "['0TAP- Meaua", 2010. - 752 c. 31. omr.
nuck (CD-ROM)
XUMHYECKHE OMACHOCTH U TOKCUKAHTHI. [I[puHIMIIBI 6€30MacCHOCTH B XUMHUYECKOU
nabopaTopuu [DneKkTpoHHBIN pecypc] : yueoHoe nmocodue / JI. B. EBceesa [u ap.]. -
DnekTpoH. TekcToBble AaH. (47,2M6). - M.: "Jlutreppa", 2017. - s1. onr. AWCK
(CD-ROM).
XUMHSUTBIK, KayinTep MEH YBITTBUIBIKTAp. XUMUSIIBIK 3€pTXaHaJdarbl Kayirnci3ik
YCTaHbIMJIAphl [ DNEKTPOHHBIN pecypc]: oKy Kypaibl = XUMHUYECKUE ONMACHOCTU U
TOKCUKaHTHI. [IpUHIIMIIBI 0€30MacHOCTH B XUMHYECKOW jabopaTopuu: ydeOHOE
nocodue / Y. M. JlarxaeB. - DJeKTpoH. TeKCTOBble HaH. (67.9M6). - M.
"JIutreppa", 2016. - 48006. ¢

KOCBhIMILIA d1eduneTTep:
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Kyspmenko, A. H. Cramgaptusarusi JE€KapCTBEHHOTO PACTUTEIBLHOTO CHIPhS U
pPaCTUTENBHBIX COOPOB METOJAaMH HMOHO-IKCKIIO3MOHHONW M Ta30- KXUIKOCTHOM
xpomatorpaduu: MoHorpadus. - Anmatsl : IBepo, 2017. - 120 c.
CpayGaeB, E. H. OHuipicTiK TOKCHUKOJOTHSI HEri3l. OHIIPICTIK ylap KoHE
yJIaHyJap: OKy-oJicTeMeNiK Kypain /. - Anmatsl : OBepo, 2014. - 156 Ger. c. .

. bakbliiay cypakTapsbl:

. AHTHJIOTIMHTTIK TIpenapaTTapAblH 3aMaHayu karaainu. BAJIA Tizimi.

. JIOIMHTTIK 3aTTap/ibl aHBIKTAYIbIH aHATUTUKAIIBIK 9JIICTEP1

. JIOMMHTTIK 3aTTapIbl ChIHAMaFa JaibIHIAYIBIH aJIbIH-aJIa aHATUTUKAIIBIK JIICTEPI

. Tazanay onictepi

. CYMBIKTBIK 3KCTpaKIHs

. XpoMaTo-Macc-CeKTPOCKONUS 9IC] YILIH AepUBaTU3aLUIIAY 9/IICTEP1

~NOoOUAWNREO®

Kpeaur Ne 2-2,3

1. TakbIpbIObl: XUMUS-TOKCUKOJIOTHSIIBIK TaJJIayAa KOJIaHbIIAThIH Ka31pri
3aMaHFbI TAJIJIAy SAICTEPI.

2.MakcaThbl: CTYJICHTTEPTre yJIbl 3aTTapFa KIMHUKA-TOKCUKOJIOTHSIIBIK TaJIJIay JKOHE
aJIBIHFaH HOTIIKENIEP/Il IYPHIC KOPBITHIHABLIAY Bl YHPETY YIIH OJapIbIH OUTIMiH
YKOHE TYCIHIKTEPIH KaJbINTACTHIPY.

3. lapic Te3ucrepi:

Kocnap:

1. dopinik npenapaTrap TajdgayblHAAFbl CKDUHUHITBIK 9JIICTED;

2. bapOuTyp KBIIKBLIBI TYBIHABUIAPBIMEH OTKIP YIIaHYABIH JIA00PATOPJIBI KCTIpEcc-
JTMAarHOCTUKACHI;

3. XUHOJUH, U30XUHOJINH TYBIHBUIAPBIMEH OTKIP YJIaHYIbIH J1a00paTopIIbl
JKCIIPECC-ANarHOCTUKACHI,

4. KcaHTuH, MHPaA30JI0H OTKIP YJIaHYIbIH Ja00paTOpIIbl SKCIPECC-TUarHOCTUKACHI;

JlopUtik 3aTTapMeH YJaHYIbIH SKCIPECC-IUarHOCTUKACHIHIA KOJIIAaHBUIATHIH
omictepain, Oipi Oomem JKKX ©Hemece JKKX-ckpuHUHr fenm aTajgaThH — 9JIiC
caHajaabl. byn d11C KBIIIKbUITaHFaH, CUITUJIEHTEH  JKOHE OeitTapan
CBIFBIHBUTIAPJIAFEl YIIbI JOPUIIK 3aTTapAbl ajjblH-ajia aHbIKTAy YIIIH YCBHIHBLIFaH.

VYnanyra ceben OonraH Oenrici3 AQpUIIK 3aTThl WACHTU(UKALMIIAY TpOLEc
2 orantaH Typaasl: 1) anablH-ana 3eprreyiep — Oy dTanTa  XUMMSUIBIK
KOCBUIBICTapIbIH OCJIT1J1  KJIacCKa KaTaThIHABIFBIH aHBIKTAWIbl. 2) JOJIENICUTIH
3epTTeyJep — IKCHEPTTIH OMOOOBEKTTEH Oenrial 3aT HeMece 3aTTap TOOBIH
aHBIKTaFaHbl Typajibl KOPBITBIH/ABI jKacayblHa MYMKIHIIK Oepe/l.
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1 sTanThlH KaXETTIrl alAbIMEH JOpUIIK MpernapaTrap HOMEHKIATYpPachIHbIH
KoOeroiMeH, KOMOWHUPJICHICH WHTOKCHUKAIUSIApAbIH  KOOCIMeH, COHBIMEH
Karap  JOpPUTIK  3aTTapiblH  METa0OJUTTEHYy  MYMKIHAIriHE  OaiJIaHBICTBHI
tycinaipiieni.  OcCbIHBIH ~ OapiIbIFBl  JOPUTIK  3aTTapAblH  COT-MEAUITMHAIIBIK
DKCIIEPTU3ACHIH €19ylp KublHAaTaabl. OChIFaH Opail JIKCIPECC JKOHE ce3iMTall
ollicTep HEMece oJIapJbl Oipre KOoJJaHy HET131HJE allJIbIH-ajla TeCTTEepPl XKYpri3zy
KKEeTTUTIr Tyaapl. Ocbl Tajanrtapra OapJiblK aHAJIUTHUKAIBIK OIICTEp apachIHaa
KaHAFaTTaHJBIPATBIH OJICTEP: Ta3lbl-CYUBIKTHIK Xpomartorpadus (IKX) xone
KKX.

XTT - ra TyCeTiH MAOpUIIK 3aTTapAblH YJIKEH IIEHOEpIHEH a3 yaKbIT
apaibirbiHAa Oip HeMmece OipHeme 3artapabl Oeminm amy ['CX kxone XKKX
HETI31HJIET] allJibiH-ajla 0eJly HeMece CKPHHHMHI OJICI KOMEriMeH MYMKIH O0oJajbl
xoHe XTT cxemachlH MakcaTThl OarbITTa TaHJIAy MYMKIHAITT TyaJbl.

KKX Herizinzae “CKpUHUHT Kyieci OMOJIOTUSITBIK 00OBEKTTEP
HKCTPAKTBIHAH YJIbl JOPUIIK 3aTTapJiblH 3€PTTENylH KapacTbIpajbl:

[ osran — »xanmel  epiTiHAUIEp JKYHMeciHAE  Kypriduieni, Oyin  a3Tan
KOPBITBIHJBICHI HOTHXKEN1 OoJica, 3J0aTTaplbl KEeKe JKyilenepnae 3epTTenal.

Il »oram — xanmel epiTiHAUIEp KyHeciHae »xypriuiemi. JKeke epiTiHILIED
KYHWeciH TaHmay Herizi Oip XxpoMmartorpadusuiblK 30Hara KIPETiH 3€pTTENETIH
3aTTapAbIH KOFapFbl d(PPeKTuBTI O6iHY1 OOJBIN TaOBLIAIbI.

XpomaTtorpamma apKbUIbl 3aTThl ally 3€PTTENIETIH KOCBUIBICTAPMABIH Oenriii
XUMUSIIBIK TOOBIHA >KAaTAaThIHBIH AHBIKTAUTBIH KOMIUIEKCTI peareHTTep/l KOJJIaHy
Heri3innae xyprizueai (I sram).

3epTTeyliH TEPiC HOTHIKECI JOPUIK 3aTTaplAblH YJbl J03aChIHBIH >KOKTBHIFbIH
nonengenal. On  Hotmke amraHga JKKX — CKpUHUHT  KOPBITHIHIBUIAPBIH
TONENIEHTIH MakcarThl OarbITTasiFaH Tanjgay okyprisiieal (II sram), omap:
MUKPOXUMUSUIBIK peakmusiiap (60s1y, KOChUTy, MUKpOKpHCTaiockonusuibik); ['CX
onici; YK-criektp aiimarbiHIarbl (HOTOMETpUS; PapMaKOJIOTHSIIBIK ChIHAKTap.

AnapiH-ana  XpoMatorpadusuiblK Tajjayjiap 2 antara JeWiH - cakTajFaH,
AFHU  1py  TpOIECIHE  VIIbIpaMaraH  MaTepHayibl  3€pTTEereHAe  THUIMII
(@pdexTuBTi). 2 anTamaH y3aK CakKTaraHAa dHIOTCHII KOCBUIBICTAp I1aiijia
oonmanpl na, JKKX HoTwkenepiHe emoyip ocepiH THUTI3IN MyHAAl MaTepuaiiapra
OepireH oICTI KOJJIaHy MYMKIHJITIH a3aiTaibl.

buonorusneik MarepuaniaH OKIIayJay MpoIecCiHaAe OapiblK IOpUIIK 3aTTap
2 tomka OemiHemi: 1) KBIIKBUIABI JKOHE OJICI3 HETI3Al 3aTTap; 2) Heri3mi
CUMATTarbl 3aTTap.

BapOutyp KBINKBUIBIHBIH TYBIHABLIAPBI.  XHUMHUS-TOKCHKOJOTHSIIBIK
Tanjaayna OapOuTyparTapAbl CaHIBIK MeJIIEpIH aHbIKTay YIIH Y@ aiiMakTarsl
nuddepeHuuanapl cneTkpopToMeTpus oIICI KEH KOJIJIaHbUIaAbl. Oic 0apOUTyp
KBIIIKBITBI TYBIHABUIAPBIHBIH, pH opTackiHa OalmaHBICTBI OPTYPJi TayTOMEPIiK
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dbopmana 6omy Kabinetine HerizaenreH. pH 2-ge 6apoburyparrap epitiaaine 200-300
HM TOJIKBIH Y3BIHABIFBIHIA CIIeU(DHUKaIBIK a0copOImsi KacueTiHe ue eMec, KeTOHIbI
(monmanmaran) popmana 6onaasl. pH 10-7a MoHOMMUIONBAB hopma Ty3inemi, YD
aliMaFrbIHBIH CIICKTPIH/E KYTHUTY KaOiJeTiHe e TETEPOIUKIIIL sIAPoia KOC OalIaHbIC
naiina 6onaasl. XKyteiny A=240 HMm Oonranaa Oarikanaasl. pH 13 >koHe oaH KOFaphl
OonraHaa cakuHaAa €Ki Koc Oaitnansic Ty3uieai. A6copOiust MakcuMyMbl A=255-260
HM-J1€e OaliKasaabl.

@) OH OH
R; R1 Ri1
R N-H —» R NN — R NN
LI = Y = Y
@) |?| O @) |}| O O N OH

H H Jumunonsai dpopma
Keronmasl popma NMunonsasl

dbopma

Kanner sxone Hecenti bapOutypatrapra 3eprrey pH 13,0 xone pH 10,0 (A=260
HM) TIpenapar epiTIHIAUICPIHIH ONTUKAIBIK THIFBI3IBIKTAPBIHBIH albIPMAIIbUIBIFbIH
ecenTeyre HeriaemiHreH, auddepeHIanabl CrneKTpoYToOMeTpusi  YCHIHBUIABI.
CriekTpopOTOMETPUSITBIK aHBIKTAYAbIH AUQPGEPEHINAIIBIK BapUAHTHI O HOTHKE
Oepeni, ©MTKEH1 MyHAa KbIIIKBUIIBI €PITIHAIIEH XJI0POPOPMMEH SKCTpPaKIUSIaHFaH
OapOutypaTTapMeH Oipre 0erje 3aTTapbIH 9cepi Ol Jopexkeae eCKepuIe/l.

bapOutypartapablH MeJIIepiH €cenTey YILIH, SKYThUIYIAbIH MEHIIIKTI
KOPCETKIIIHIH MOH1 KOJIJJaHbUIaAbl, 01 TOMEHT1 (opmyJsia OONBIHIIA €CeNTeNIHEe1Il:

apl
C-1

1% —
E 01CM -

A ]I - eniiiey Ke31H/1€ albIHFaH ONTHKAJBIK THIFBI3ABIKTAP albIPMAIIbUTBIFBL;
C — 6apbuTypaTTapabiH KOHIIEHTPAIUICHI, Y%,
L — sxyThUTy KaOaThIHBIH KaJBIH]IBIFBI, CM.

KyThUTyIbIH MEHIIIKTI KepceTKilnH aHblkTay yiiH 0,05 r 6apOuTyparThiy
JIoN1 canMarbiH cUbIMABUIBIFRL 1000 mit enmeyim kondara cansir, 100 mi dpocdarte
oydepae (pH 7,4) epitesi xkoHEe MYKUST apallacThIpFaH COH, KOJIEMiH JUCTHIIICHTCH
CyMeH Oenrire JeiiH KeTKi3edl.

Cubimaplieirbl 50 M enmeyimn kojOamapra 4, 6, 8, 10, 15, 20 wmxa
0apOUTYpaTThIH COMKEC epITIHAICIH Ky, kenemin 6opatsl Oydepmen (pH 10,0)
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Oenrire  skerkizemi.  EpiTiHaiiep — CepHSCHIHBIH ~ ONTHKANBIK  THIFBI3ABIFBIH
cnexktpodoromerpae 260 HM TOJNKBIH V3BIHIBIFBIHAA | CM KBapUTHl KIOBETaJa
emmeiini. CansicThipy epiTingici petiaae pH 10,0 6oparter Oydep KoamaHbLIaIbL.
Conan coH pH 130, onTukanblK THIFBI3ABIK emmeHeni (pH 13,0 Gomysl ymia 2
KIOBETara Jia KYMIIprill HaTp KaHBIKKAH €PITIHICIH TaMbI3aMBbI3).

AJbIHFAaH MOIMETTepAl, JKOFapblla KepceTiareH QopMyrna OoMbIHIIA
OapOuTypaTTapAblH MEHIIIKTI JKYThUTY KOPCETKIIINH eCeNnTeyre KOJIaHbLIaIbI.
OpTYpii mpenaparTapablH MEHIIIKTI JKYThUTy KopceTkimn aprTypii manre (E%.,) ue
KoHe opOip mpuOOP YIIIH TEKCEPY YCHIHBLIAIbL:
bap6utan 260
bap6amun 195
BbyTtobapouran 206
®enobapouran 210
Ortamunan HaTtpuit 195

BapOuryparrapablH  CaHABIK MOJIIIEPiH  cHeKTpodoTomMepus  daici
apKbLIbI AHBIKTAY

2 mn Hecenti 50 mu-ik kosnbara Kyibi, 00bekTi pH 2 Oonranmia (omOeban
WHIUKATOp OOWBIHINA) 2 TaMIIbl 2 H TY3 KBIIKBUIbI €PITIHIICIMEH KBIITKbUIIANIbI.
Conan coH cyJsel Oemin amy yunH 4-5 T Cychl3 HaTpuil CyJb(aThiH KOCAIbl JKOHE
KojOanmarel Kocmanbl 10 mi-men 2 per xsopodopmmen | MHUHYTTal CLIKIM
sKcTpakuuuiIaiasl. Xmnopodopmast cipinaiuiepai kocwin 10 M docdarter 6ydepmen
(pH 7,4) xyanpl. XnopogopM KabatbiH Oenrim TyTikke aysicThipbil 10 mi 0,1 H
KYWHIIPrim HaTp epiTiHAICIMEH peskcTpakuusinanasl. Cynbl (a3aHbl 5 MUHYT
ueHtpudyranaiiasl. Konbara 5 miu uentpudyrartel Kyiibin pH 10 6omy yuna 5 miu
oopartel Oydep (pH 10) Kocanmpl >koHe ayblHFaH epiTiHAIHI A=260 HM-7A€e
cnektpodoromerpieiai, kwoBera 1 cm. CanbicTeipy epitidaici petinae pH 10
oopatrTel Oydep anbiHanbsl. CoHaH COH €Ki KIOBETara Ja 2 TaMIIbLIaH KYWIIpTill
HaTPAbIH KaHBIKKaH epiTiHaiciH ThIMbI3aabl (pH 13 Oomy kepek), OalKbITBIIFaH
KaMUIIPMEH MYKHSIT apaliacThIpajbl xoHe A=260 HM-/I€ ONTHUKAIBIK ThIFbI3bIFbIH
ommrenai ().

[IpenapatTein MoepiH MbIHA (OpMyIia OOMBIHITIA €CETTEHIi:

J1 - 1000
C=————"— ,
E* . - 100

C — 6apoutyparrapabiy 100 M1 HecenTeri MeJIepi, Mr;
J1 — 3eprreneTin abcopOIys MOHIHIH albIPMAaITBLUTBIFBI

(Hpm 130 — Hpr 100)

E — GapOutyparTrappIH MEHILIKTI )KYThUTY KOPCETKIIII;
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V1 — 3JII0aTTHIH JKaIIbl KOJIeMi;
V;, — aHBIKTayAa KOJIAHBUTFaH JJTI0ATTHIH ATMKBOTTHIK OOJIIT1;
V3 — xsopodopMaBI CIpiH/II KeJaeMi, MJI.

BuocyiibIKTHIKTAFbl AMMHA3MHHIH CAHABIK MOJIIIEPiH (OTOKOJIOPpUMETPHS
apPKbLIbI AHBIKTAY JiCi

5 mn Hecenti pH 2-3 OonfaHila KbIMBI3IBIK KbIIIKBUIMEH KBIIIKbUIIAWIBI, 2
peT (5 Mi-neH) aupMeH SKCTPAKIUSIIANTbI.

Odupni cipigai tacram, cynsl dazansl pH 13 OGomranma 50%-tik NaOH
epITIHAICIMEH ciTLieal xoHe 2 peT 10 mu-meH sgupmeH cipiHainenal. Ddupi
cipiHauUIepAl Kocelnm, oxaH amuHazuHal 3 per (10, 10, 5 mm) 0,5 H KykipT
KBIIKBIIBIMEH pedKCTpakiusiiaiapl. KyKipT KBIIIKBUIABI PEIKCTPAKTTapabl KOCHII
kenemin 0,5 HSO4 epitinaiciMen emmeyimn kondana 25 Mil-re JKeTKi3eIi.

1 ma peskcrpakTka 6 M konueHTpiai HSO,s kocamsl (mpoOupkamarsl Kocma
CybIFaH COl1) apajicThIpbill epiTiHAIHI 10 MUHYT KailHanm TypraH Cy MOHIIACBIHA
KbI3abIpaabl. CoHaH coH OejiMe TemIepaTypacblHa JEHIH Cy acThlHAA YCTal
cankbiHgaTansl ga DOOK-Te KBIFBUIT TYCKe OOsUIFaH epITIHIIHIH ONTHKAIBIK
TBHIFBI3/IBIFBIH OJIICH I, KIOBETa 5 MM, 5Kachll JKapbIK (QUIIBTPI.

KonopumerpieHnren cblHaMaaarbl aMUHA3WHHIH MOJIIEPIH MyFaliMJIeri
KamOpBTHI Tpaduk kemeriMeH ecenrteial. ['paduk Kypy >kone 1 Mr/mia amuHa3uHi
Oap cTaHmapTTHl epiTiHAICl yiIiH KypambiHga S5-teH 300 MKr/mun GoJaThiH Keleci
WHTEpBAJJAFbl CYMbUITYJIap AadbiHpanaasl: S5, 10, 20, 40, 60, 80, 100, 200, 300
MKr/mil. KanuOpoBThl rpaduk Kypy YUIiH >KOFapblaa OepulreH oaicteMe OOMBbIHINIA
KOPCETUINeH CYMBUITYABIH 9p 1 MII-He peakums Kyprizuiedl. | mu 3epTeneriH
epITIHALIET] aMUHA3UHHIH TaObUIFaH MeJlepiH (rpaUKTEeH aHBIKTaNaThiH) 25-Ke
KkeOelTe 1, COHZIa 5 MJT HECENTEr1 IpenapaThiH MOJIIIEpIHE Coiikec 00IaIbl.

BurosorusyIbIK CKUBITHBIKTAFBI KeHOIp a30TThI Herizaepai IKCTPAKUMOHAbI
(doTomeTpus dIiCiMeH AaHBIKTAY

Ankamouarap JKoHE KONTEreH KypaMblHAA a30Thl 0ap CHHTETHKAJBIK
KOCBUIBICTAp OPTYPJ KBIIIKBUIIBI OOSFBIINITAPMEH KYpJAeNi HOHJIBI accoIuaTTap
ty3eml. OcChl Ke3ae TY3UITEH KEIIEHIEP OPTraHUKAIBIK EepITKIIITEPMEH >KAKCHI
OKCTPAKIMSUIAHBIT, CYMEH apaliaclialThiH KabaTThl ©31HE TOH Tycke Oosiinbl. MoHbI
accommar epiTIHAICIHIH ONTHUKAIBIK THIFBI3MIBIFEI 3€PTTEICTIH 3aTThIH MOJIIEpPIHE
Typa MPOTOPITUOHAIL.

Buo0orusiyIbIK CYibIKTBIKTAFbI XUHUHHIH CAHIBIK MOJIIIEPiH aHBIKTAY
dnicremeci
5 mn mecenti pH 2-3 GonFaHIIa KbIMBI3IABIK KBIIIKBIIMEH KBITIIKBUIIANWIBI, 2
pet (5 mia-meH) xJophopMMEH SKCTpakiusiaabl. XinopodopMasl CIpiHIl TacTarl,
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cynsl ¢azanbl pH 9-10 6onranmga 25%-Tik aMMHuaK epiTIHAICIMEH CIITUICH I XKoHE 2
per 5 mi-meH xjopodopmmeH cipiHaiienai. XinopohopMasl CIpiHALIEPAI KOCHIM,
OFaH XWHWHTE TOH PEaKIUsIIAPIbl )KacaiiIpl:
a) 2-3 Tammbel xjopodopm cipigaicine 1 mi 0,1 H KYKIPT KBIIIKBUIBI €PITIHIICIH
Kocajibl, oHbl YK KapbIFbIHIA Kapaiapl. XUHUH O6ap 0osica Keriaip QIroopecieHIIus
Oalikasaabl.
0) 1-2 TamIbl 3epTTENETIH €PITIH/IIHI 3aTHIK IIBIHBIFA TaMBI3bII, OJ1 KETKEH COH Oip
tamibl 1%-TiK Ty3 KBIIIKBIIBIMEH 1 TaMIIbl aMMOHUN pOAAHUII €pPITIHAICIH KOCA/IbI.
XuHuH Oap O0JIFaH *araia uHe TOpi3A1 MUKPOKpHUCTANIIAp maiia 60iasl.

XuHuH TaObuica, OapiblK XJopodopMm cipiHAuUIepiH aimaiael. Kyprak
KaAbIKTHL 10 mMut 0,1 H TY3 KBIIKBUIBIHAA €PITII, KEJECl YITiAe 3epTTei 1.

benrimr TyTikke 1 MJI Ty3 KbIIIKBUIBI €PITIHAICIH KYHBIN, OFAaH 9 MJI alleTaTThl
oydpep (pH 4,6), 5 mn 0,1%-1ik Tponeonun 00 CyJbl epiTIHIAICIH XOHE 5 M
xsnopodopM Kocanbl. Kocnanbel 5 MuHyT 00¥BI apanacteipabl. Cynbl €piTIHIAIHI TaFbl
na 5-6 petr xJopoOpMHBIH >KaHa MOPLUMICHIMEH apanacTbipaabl (1 TaMIllbl COHFBI
xjopodopM cipiaici 3-4 TaMilbl METWJI CIIMPTIHAETT KYKIPT KbIIIKbUIBIHBIH 1%-Tik
epITIHAICIMEH TYCIH e3repMmereHiie). Xiopodopm CipiHIIIEpiH KOChI, KejeMiH 50
M1 keTkizemis. 10 mit xsopodopm cipingicine 10 mi xsopodopm xkoHe 2,5 MIT METHIT
CHUPTIHAET] KYKIPT KBIIIKBUIBIHBIH 1%-TiK epiTIHAICIH Kocambl3. KeI3bUT-KYITiH
Tycke Oosutran epitiHaini ®OK-te porokonopumerpieal, xapblK GUIBTP1 KAChLI,
ktoBeTa 5 MMm. CasbICThIPY €pITIHICI — XKaHa aiiianFaH XJI0podopM.

KonopumMerprieHren ceiHaMaaarbl XWHUH MOJIIIEPIH MYFaTiMIET1 KaTuOPOBTIK
rpaduk kemerimeH ecenrteil. I'paduk Kypy yuns 1 mi-ge 1 Ml KyKipT KbIIIKBUIIbI
XUHUH 0ap epiTiHAiCiH JaibiHAaiabl. Ockl epiTiHAlLeH Oip KaTtap OeJrill TYTIKTepre
0,05; 0,1; 0,2; 0,5; 0,7; 0,8; 0,9 »xoHe 1 mi cTaHIAPTHI €PITIHAI KYSABI, KOJIeMiH 1 M
JKETKI3edl, opl Kapail OosulFaH epiTiHIAlI ajly VIIIH J>KOFapblla KepceTuIreHaei
YKYMBICTHI JKaJIFaCTBIPA/IbI.

4. MiutiocTpaTUBTI MaTepuaJ:
- npe3enTtanus Microsoft Power Point.
5. YChIHBLIFaH d1e0neTTep
Heri3ri:
Ka3ak TiJiHjae:

25. AppictanoBa, T. A. buonoruanblk MarepuaigaH MUHEpAIgay odiCiMEH
OKIIIayJIAHATBIH YJIbI KOHE KYIITI dcepii 3aTTap TOObI: XUMHUS -(hapMarieBTUKAIIBIK
dak. IV kypc cTyneHTTepiHe apHaJiFaH oKy Kypaibl / - Anmatsl : OBepo, 2012. -
100 Ger. C

26. AprictanoBa, T. A. bBuoNOrusibIK MaTepuanaH 5SKCTPAKIUS OMiCl apKbLIbI
OKIIayJaHATBIH yJIbI JKOHE KYINTI 9cepili 3aTrap TOMNTAphl: XUMHUSA -
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6. bakbliay cypakTapbl

~ Ankanouarapabl TOOBIMEH TYHOara TYCIpy PEaKTUBTEPIHE ... )KATaIbI.
| BepTpan peakTHBBI

| DpaMaH peakTHUBEI

| MaHieIMH peaKkTHBBI

| Mapku peakTHBBI

| ®pene peakTHBBI

~ Maiiep peakTusi - Oy ... .

| kKanmuit TeTpanoMepKypoaThl

| ochopbIMOIHOICH KBIIIKBLITHI

| ochopibiBOIBEGpPaM KBIITKBLTBI

| Kaynii TeTpanoIBUCMYTaThI

| Kaymii moMIIHAETI MO ePITIHIIC]

~ Ankamounarapapl UIACHTU(UKAUSIIAYAa KOJJIAHATBIH TYCTI pPEaKTUBTEPre
xKatajpl.

| Opaman peakTHBi

| BepTpan peakTuBi

| Aparenaopd peakTusi

| 30HHEHTIITEH peaKkTHUBI

bymapn peaktusi

~ @pene peakTUBBI KOHII. KYKIPT KbIIIKBUTBI MEH ... TYPAJIbI.
| MOTMOIEH KBIIIIKBITBIHAH

| BaHa I KBIIIKBUIBIHAH

| popmanpaernaren

| a30T KBIIKBLIBIHAH

| YIIXJiopcipKe KbIIIKbIIbIHAH
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~ Ankamouarapabl .. 9NicCiMeH O0edim  amy  KbIMBI3ABIK  KBIIIKBUIBIMEH
KBIIOBIKbUIAAHYaH CYJAbl KOJIAaHYyTa Heri3ﬂeﬂreH.
| BacunbeBa
| BastoB
| Kpamapenko
| Crac-OtTO
| [TormoBa

~ ... 9JIiC1 IpireH OMOJOTHUSIIBLIK MaTEpPHAIIJIaH YIIbI 3aTTap/Ibl OO ayFa THIMIL.
| Crac-OtTO

| BastoB

| Kpamapenko

| BacunbeBa

| [TonoBa

~ KpIIKpUIABI  CYJIBI  CHIFBIHJBUIAP/IAH  OPraHUKAJIBIK CPITKIIITEP  apKbLIbI
OKCTPAKIMsUTAHATBIH ~ yJIBI  3aTTap TOOBIHA ..., KCAHTHUH TYBIHABUIAPHI, KEKE
AJIKAJIONATAp >KaTaIbl.

| GapbuTyparTap

| peHoTHazuH

| 6eH30Ma3eTMH

| MOppUHHIH CHHTETUKAJIBIK YKCACTaPhI

|muonuH

~ HecenTeri 6apOuTyparTap/abl aHbIKTAy YIIIH KYPTi3UIETIH alJIbIH-aJIa ChIHaMa OChI
3aTTap/IblH ... PEAKIUsAChIHA HET13Ie/TeH.

| KOOabT arneTaThl MEH JIMTUH THAPOKCHT

| M3omponuIaMHH MEH KOOATbT TY31aphl

| MUpUIMH MEH MBIC TY31aphl

| xsToprmHKHO T

| pomamua 62K

~ MypeKkcuj peakiusChiH ... OepMen/l.

| rexcenan

| Gapbamu

| GapOuTan

| peroGapOuTan

| sTamMHUHAT-HATpUIH

~ XJIOPUMHKHOANEH PEAKIHS ... TOH.

| 6yrobapOuTanra

| THOTICHTAINTFa

| rexcenasnra

| rekcabapOuTanFa

| HOKCUpOHFa
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~ .... 0apOaMuUIIBIH HECEeT apKbLIbI OOTHETIH METa00INTI OOIBIN TaObLIA L.
| 5-3TI1-5-(3-THApOKCH-3-MeTHIIOY THIT)-0apOUTYP KBITIIKBLIBI

| 5-3THIT-5-B-0KCHAITHIIOAPOUTYD KBIIIKBLIEI

| 5-3THa-5- m —ruaPOKCHPEHUIOAPOUTYP KBIIIKBLIEI

| 5-(3'-rua-pokcuOyTIIT) -5-3THIOAPOUTYP KBIIIKBLIBI

| D1r1-5-(okcu-3-MeTri-1-0y T )-5-6apOUTyp KBIIKBLIbI

~ bapbamun (amurtan-HaTpui, amoOapOuTanI-HATpHUM, aMuUiI00apOUTaI-HATpU) —
HATPUM 5-U30aMUI-5-3TUI0APOUTYPATHI ... OOJBITT KEJe/Il.

| 971¢13 amer JoMi aKk aMOp(ThI HiCCi3 THTPOCKOMHUSIIBIK YHTAK

| aK MHE Top13A1 HiCcCl3 KpUcTanaap

| ak KpuCTaNIBI YHTAK ©31HE TOH Hici Oap

|aJici3 amibl AOM1 aK KPUCTaIbl YHTAK HEMECE aK TYHIPIIIKTED

| aK Hemece aJICi3 capbl KOOIk Topi3Ai Macca

~ bap6amu ... 3aT peTiHAe KOJJaHaIbl.

| TBIHBIIITAHIBIPFBIII KOHE KYPBICKAKKA KapChl

| BICTBIKTBI TYCIPETIH

| KaOBIHYFa KapChl

| aypynbl 6acaTbiH

| aHTUXOJIMHACTEPA3IBI

~ bapOuran (BepoHai, 5,5-1M3THIIOApOUTYP KBIIIKBLUIHI) ... .

| 211C13 ambl JOMI1 aK KPUCTAIIbl YHTAK

| aK amop( KpHCTANIIBI UiCCI3 TUTPOCKOMUSIIBIK YHTAK

| aK MHE Top13/1 KpUcTaiaap

| aK KpHUCTaNabl YHTAK HEMECEeaK JICI3 alllbl AOM/I1 aK TYHIPUIIKTED

| aK Hemece a1ICi3 capbl KOOIK TOpi3/l Macca

~ ... 0apOuTaIABIH HECEN apKbUIbl OOIIHETIH METa00JIUTI OO0IBIN TaObLIaIbI.

| 5-3THI1-5-B-0KCHATHIIOAPOUTYP KBIIIKBLIBI

| 5-31I1-5-(3-Tuapokcu-3-MeTUIIOY THIT ) -0apOUTYP KBIIIKBLIBI

| 5-3TII1-5- I —rUAPOKCUPEHUTOAPOUTYP KBIIIKBLITHI

| OTIi-5-(okcu-3-meTuin-1-6yTumn)-5-6apOuTyp KbIIIKbLIBI

| 5-(3'-ruapoxkcuOyTHIT) -5-3THIOAPOUTYP KBIIIKBLIBI

~ bapOutanFa KyKipT KbIIIKBIJIBIH KOCKAHHAH KEHIH MpernapaTThiH MUKPOCKOIIICH
KaparaH]1a KbIIIKbUIIBIK (JOpMachl TY31IeIi, COFaH OalIaHbICTHI ... TY3LIS/I].

| Tycci3 Menaip TiK OYPBIITH TPU3Maaphl

| chpepounn TypiHIEe TONTACKAH TUTACTHHKAJIAP

| KbI3BLI-Capbl UHE TOPI3/1 KpUCTAIIAP

| poMO milIiHIHAET1 KpUcTasgap

| ’KachIMBIK TYpIHJIET1 KpUCTaIAap

~ BbapOurtan mbic Ty37apbl KOHE MNUPUAMHMEH ... MINIHAEC KYJITIH KpUCTaliap
TY3€Ei.
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| TIKOYpBITITAp, IPY3 KOHE JKYJIIBI3IIATIAp

| cpepoun TypiHAe TONTaCKaH IJIACTHHKAIAP

| KBI3BLI-Capbl MHE TOP13/l KpUCTAIIIAP

| ’KaChIMBIK TYPIHJIET1 KpUCTAAap

| poMO TiIIIHIHACTI KpUCTAIAap

~ MeHobapouTa ..., XOpesHbl eMJICy YIIiH KOJIAaHaIbl.

| sammenicus

| Mmanspust

| CYBIK THIO

| OpoHXUT

CHUHYCHUT

~ ... (heHoOapOuTaIIbIH HECEN apKbUIbI OOIIHETIH META00IUTI OOJIBIN TaObLIA/bI.
| 5-3TII1-5- I —TUAPOKCUPEHUIOAPOUTYP KBIIIKBLITHI

| 5-31I1-5-(3-THApoKCcH-3-MeTUIIOY THIT ) -0apOUTYP KBIIIKBLIBI
| 5-3THIT-5-B-0KCHATIIIOAPOUTYD KBIIIKBLIBI

| OTrn-5-(okcu-3-metun-1-6yTui)--5-6apOouTyp KbIIIKBLIBI

| 5-(3'-rua-pokcuOyTHI) -5-3TUA0APOUTYP KBIIIKBLIBI

~ ByTobap6uTain ... TabneTkanapbIHbIH KypaMblHa KIpe/l.

| «bemmonmy»

| «[utpamon»

| « DuHIETICUHY

| «bapbaden»

| «bpomuTam

~ ... OyT00apOUTAIITBLIH HECETNEH O0OIIHETIH METa00UTI OO0JIBIN TaObLIAIbI.
| 5-(3'-rua-pokcuOyTHIT) -5-3THIOAPOUTYP KBIIIKBLIBI

| 5-3TI1-5-(3-TuApoKCcH-3-MeTUIIOY THIT ) -0apOUTYP KBIIIKBLIBI
| 5-3THI1-5-B-0KCHATHIIOAPOUTYP KBIIIKBLIBI

| D1tr-5-(okcu-3-mMetmii-1-0yTiin)--5-6apOUTyp KbIIIKBUIBI

| 5-3TII1-5- I —rUAPOKCUPEHUTOAPOUTYP KBIIIKBLITHI

~ DTaMuHal KYPbUIBICHI MEH dCepl KaFrblHaH ... YKcac.

| 6apbammire

| penobGapOuTaNTE

| GapOuTanre

| THOTIeHTanNTe

| rekcenanre

~ [onsipibl epITKIIITEPMEH SKCTPAKIMSIIAHATBIH YJIbI )KOHE KYIITI 9CEp €TETIH 3aTTap
TOOBIHA ... )KaTaJIbl.

| OpraHUKaIBIK KBIIIKBLUIAAD

| MUHEpaJI B! KBIIKBIIAAP

| mectuuaTEp
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| KEMIPCYTEKTEPAIH TraJOreHTYbIIbLTAPHI
KaHBIKKAH CLITLIEp




