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1. TakbipbiObl: JKemea TOKCHKOJIOTHSIJIBIK 3epTTEy JIepaeri XumMmsi-

TOKCHKOJIOTHSJIBIK 3epTTeyJiep epeKuieiri
2. MakcaThbl: CTYJIEHTTEPTE yJIbI 3aTTapFa KIMHUKA-TOKCUKOJIOTHSUIIBIK TalIJay KOHE

aJIbIHFAH HOTIDKEJIEPl TYPhIC KOPHITHIHABUIAYABI YUPETY YIL1H OJIapIbIH OLTIMIH

KOHE TYCIHIKTEPIiH KaJIBIITACTHIPY.
3. Jlapic Te3ucrepi

Kocnap:

1. AHaJIMTHKAJBIK TOKCUKOJIOTHSIFA KipicIie:

a) aHAJMTUKAJIBIK TOKCUKOJIOTHSHBIH MIHJETTEPI;

0) aHAIMTHKAJIBIK TOKCUKOJIOTUSHBIH MOHI.

2. KnMHHMKa-TOKCUKOJIOTHUSIIBIK TAJIIayAbIH €PEKIIeITIKTEPI.

3. Ynap MeH ynanymnap.

AHAIUTHKAJIBIK XUMUSIHBIH PEAKIUIAPhl MEH TOCUIIEP! TOKCUKOJIOTHUSITBIK
XUMUS OJIapJIbl ally >KOHE MOJIIIEPIH aHbIKTay YIIIH KEHIHEH mainananbuiaasl. Keitbip
dbapMalleBTIK Mpemnaparrap yjaaHyra ceben 0onysl MyMKiH. Ocbl mpenaparTapibl alry
YIIIH XUMHUSI TOKCHKOJOTHMSUJIBIK Tajjayjaa Oip ChllbIpa Karjaaiiapnaa (apManeBTiK
TocUIIepl KOJAaHbUIANbl. YIaHyra ceOemnunl OosraH ecimiaiktep OemiktepiH XTT
(GbapMakOTHOCTUKA TOCULAEPl KOJAAHBUIAAbl. TOKCHUKOJOTHSJIBIK XUMHUS  JIOPUIIK
3aTTapMeH yJapJblH METa0O0JIM3M MPOLECTEePIH 3ePTTEHTIH OMOJOTHUSIIBIK XUMHS KOHE
Oip chinbIpa MoHAEPIMEH OaiyaHbicTa 0O0JIaIbI.
AHAIUTUKAJIBIK TOKCUKOJOTUSIHBIH MiHJETTEePi MeH MOHi

TOKCUKONOTUANIBIK XUMUS yJIaHy JMArHOCTHUKACHIHIA >KOHE KBUIMBICIIEH Kypecy/e
YJIKEH MaHbI3Fa he. 3epPTTENIeTIH O0OBEKTTEepAE yIapAblH OOMYbI dKOHE MOJIIEepl Typasbl
XUMUS-TOKCUKOJIOTTAPABIH KOPBITHIHABICHI, COT-MEIMIIMHACHI capamniibuiapbiHa (yJ1aHy
cebenTepiH aHBIKTAy YIIIH) JKOHE COT TEprey OpbIHAapbiHA (KBUIMBICTHI —arry,
MEMJIEKETTIK 3aHIBUIBIKTHI KOHE TOPTIOIH HBIFANTY VIIIH) YJIKEH KOMEK KOPCETEe.l.
TOKCHUKONOTUANIBIK XUMHUSHBIH MPOPUIAKTUKAIBIK OaFbITTayAa Jda MaHbI3bI 30p. XalbIK
IIapyaIibUIBIFBIHAA KOJJIAHBUIATHIH KEKEIISJICHTeH (apMareBTIK Tpernaparrap MEH
3aTTapIbIH YKOFapFhI YJIaFBIIITHIFBI TypaJIbl XUMUS-TOKCUKOJIOTHSUTBIK
TOKCHUKOJIOTOTAp/IbIH, THUTCHHUACBUIAPABIH, (apMaKOJIOTTapIblH J>KOHE FBIIBIMH Oacka
camanmapjarbl 0acka MaMaHAAapIbIH KOPBITBIHABUIAPEI OCHI 3aTTapAbl KOJJAaHyAaH
IIBIFAPBIN TacTay HEMEcCe OJapJbl CaKTay KaFaaijlapblH ©3repTy jKOHE XallbIKKa Oactay
MOCEJIECIH KOHTe KOIOFa Heri3 Oonaapl. Yiarblll 3arTap 0ap ayaHbl JKOHE ©HEPKACII
MEKeMmenepl TmaijalaHFaH — CyJaplbl  XUMHUA-TOKCUKOJIOTHSUIBIK — KOHE  CaHHTap-
TUTHCHAIIBIK 3€PTTEY HOTIIKENIEPl CAaHUTAPIIBIK KOPFay MEKEMEJIEPiHIH THICTI MEKeMeep
JNJIbIHAAQ KYPBUIBICTBI TOKTAaTy HEMECE Ta3apTKBIIl KOHABIPFBUIAPIABI  KaiTa KYpy
KaXXETTIr Typajbl Mocelie KoTepy YIIIH MaijanaHabl.
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TOKCUKONOTUSANBIK XUMHUSL TOCUIACPIH TMaiijaiaHa OTBIPHIN, CYMEH ayaJarbl YIbl
3aTTapJblH IIEKTI JEHIreleri KOHUEHTPAlUsChIH AaHBIKTAlIbl JKOHE OaKbLIaiIbl.
Kepceriiren Tocuniep MNECTUIUATEPAIH OHE ac OHIMJEpIHIErl KeWOip yiarblil
3aTTapAbIH KAJIIBIK MOJIIIEPIH KoHE OacKamap bl KalbIKa KENTIpy YIIiH HaigaiaHab.
JKekemeneHreH XUMUSIIBIK 3aTTapbIH YIAFBIIITHIFEl TYPaIbl IEPEKTEP XaJIbIK apachbiHaa
CaAHUTAPJIBIK aFapTy >KYMBICBHIH, YJAFBINI 3aTTapbl MaimagaHy epekelepiH TYCIHIIPY
JKOHE OCBhI KOCBUIBICTADMEH yIJIaHyJaH CaKTaHIbIpyFa apHalfaH Imapajgap YIIiH
naiajiagbuIagbL.
AHAIUTHKAJIBIK TOKCHKOJIOTHSIHBIH TAJIAAYAbIH epeKIeaikTepi
XTT-ra ton Oipceinbipa epekiernikrep 6ap. XTT-na ymanran 3aTtapiabl Aury
JKOHE MOJIIIepIH aHBIKTay VIIIH aHAIMTUKAIBIK KoHE (apMHAleBTIK XUMHsSAA
KOJJIaHaThIH OlpKaTtap peakiusuiap MeH Tocuiaep naijananbuiansl. bipak Oy
peakiusuIap MEH TOCUIAEP/IH ko0l Ce3IMTalAbIFBIHBIH HEMece CIelin(UKalUsIIbIFbIHA
TOMEHJCTIHEH XMMHUHU-TOKCUKOJIOTHSUIBIK Talijjay MakcaTTaphl yiIiH kapamcbiz. XTT-na
yJIaFbIll 3aTTap/blH OOJIMAIIBI MeJIIepl FaHa OOJIATBIH 3€pTTey OOBEKTTEPIHIH P
ayaHBIFBIMEH cUNaTTaNa bl byJl 3aTTap OMOJOTHSIIBIK MAaTPEHAIIBIH MOJI MOJIIIEPIH]IC
MUKpOChIHaManap OoJsibll  TaObUIa[bl. YIIAFbIl 3aTTapAbl Ay MEH MeJepiH
aHbIKTayJla KIPICYJEH aJJIblH OJlapAbl THUICTI 00BbeKTTEepAeH Oeomin amy kKaxer. XTT
OapbICbIHIA 3€pPTTEIETIH OOBEKTTEH VYJaFbllll 3aTThl O6JyAe JIaWbIKChI3  TACLI
KOJIIAaHFaH[Ia, OJ1 apThUIail HeMece TYTeAei KOFalblll Keyl MYMKIH. Opi OlpchInbIpa
JKargannapaa Tek Olp FaHa 3aTThl 9PTYPJl OOBEKTTEpHAECH 0oy YIIiH Oacka ToCUIAEp
KOJIJIaHy KaKeT.
XTT epexmmenikTepiHiy 6ipi MbIHAIAM:
1. VYnanyra ceGenmii GosiFaH 3aTTap/bl 3€PTTEYMEH KaTap OJap.iblH METa0OJIUTTEPIH e
OMOJIOTUSIIBIK MaTEpHAIIaH 0Oy )KOHE aHBIKTAY KaXeT.
Ok MaTepuanbliHAa YJIaHABIPYIIBI 3aTTHIH MOJIIIEpl IaMalibl FaHa OOJAThIHIIBIFBIH
€CKepil, OChl 3aTThl ANy VIIIH Ce3IMTall peakusuiapibl Mmainanany kepek. bipak,
JKOFaphl ~ CE3IMTall  peakIusuIapApl  NaijaliaHFaHia  OWOJOTHUSUIBIK — MaTepual
CBHIFBIH/IBITIAPBIHAH TEK yJIaHyFa ceOern OOJIFaH yibl 3aTThl FaHa eMec, JIeHE KJIeTKajaaphbl
MEH YJINallapbIHbIH KYpaM/Ibl 0es1iri OoJbI Ta0bUIAThIH KelOip 6acka 3aTTap/asl aa (Hg,
Fe, Ca, Na), coHbiMeH KaTap eJyJeH OYpBIHBIpAK E€MJIK MaKCaTIeH TepaneBTIK
MeJIIep/ie KaObUIJaHFaH AOpUTK 3aTTapibl Aa Amry MyMkiH. COHIBIKTaH, capariiibl-
XUMUK 3€PTTENICTIH 3aTTap bl allyFa KOJAAHBUIATHIH PEAKIUsIap HOTHKEIEPIH AYPhIC
Oarasaii OuTyTe THIC.
Yaap xoHe yjaany
Kaszipri ke3me MenunuHaAa KOJJIAHBUIATRIH (DapMarieBTIK MpenapaTTap bl CaHbl OTe
kerl. bys npenapaTTap TepaneBTiK MedIiepe (J103a1a) aypy cayilapblHaH Oy3bUIFaH JICHE
KbI3METIH KaumblHa Kentipeni. KeiOip skarmaiimapaa Tek Oip FaHa JOpUTIK 3aTTap
(mamMagaH THIC MOJIIEpHe, JEeHE PEaKIUACHIHBIH ©3TrepyiHae kKoHe T.0.) agammap MeH
XKaHyapiapra 3usSHABl ocep Kepceremi. Onap NE€HEHIH MaHBI3IbI TIPIILIIK OpPEKETIH
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Oy3ybl, MATOJIOTHSIIBIK ©3TepIiCTEp TYABIPYHI, aJl OIPCHINbBIpa KaFaanIapaa eJiMre oKei
COFybl MYMKIiH. Jlopimik Hemece Oacka 3aTTap OCEpIHEH TYBIHJIAWTBIH IMaTaIOTHSIIBIK
e3repicTep KOMIUIEKC] YJaHy HEeMece MHHTOKCUKAIUSA (JIeHeHiH yJaHybl) JIeTl aTaiabl.

VYnaHy nen ofeTTe «3K30TCH» yiap el aTajaThlH, SFHU JEHEre CBIPTTAH KEJIiIl
TYCETIH YJaFbllll 3aTTap TYFBI3aThIH WHTOKCHUKAIUSIAPIbI alTambl. YIIaHyFa ycTeMe
MeJIIep/ie IeHe KbI3METIH Oy3aThiH TeK (papMaleBTIK mpenaparrap FaHa €MeC, XalbIK
IIapyaIbUIBGIFGl MYKTXbI YIIIH IIBIFAPBUIATHIH (aybUT MAPYAITBUIBIFBIHIAA OCIMIIKTED
MEH JKaHyapyiap 3USHKECTEpIMEH KYpecy YIIH KOJAAHBLIATBIH YIJIBI XHMHKATTap,
OPTYPJTI TEXHUKAIBIK CYHBIKTBIKTAP, TYPMBICTBHIK XHMHS 3aTTapbl JKoHE Oackaiap)
KernTereH 06acka 3arrap jaa ceberii 0osaapl. COHIBIKTAH TOKCUKOJIOTHUSIIBIK XUMUSHBI
OKBbIFaHJIa yJaHyFa ceOern OoJybl MYMKIH 3aTTapJblH O9piH, ojapibiH ¢apmalreBTiK
npenaparTap peTiHae KOJIJaHbUTybIHA He 0acKa TaralibIHaTybIHA KapaMacTaH yiap Jen
aTaiiMb3. ToKCUKONOTHS (TPEK CO3MEPl «y» KOHE «UIIM») YJbl 3aTTapJiblH KACHETIH
YKOHE OJIAPJIBbIH JIEHEIE TATOJIOTHSUIBIK ©3TepiC TYFhI3YbIH 3€PTTEUTIH FhUTbIM. COHBIMEH
KaTap TOKCHUKOJIOTHS eMJIEy JKOHE YJaHY/AbIH allJIbIH aly YIIH KOJJAHBUIATHIH THIM/II
3aTTapAbl 3epTTeial. TOKCHKOJOTUSAIBIK XUMHUS YJbl 3aTTap MEH YyJaHYAbl OJapIbIH
YIaHIBIPY  JHHAMHKACHI  (TOKCHUKOJOTHSIIBIK  JWHAMUKACBHI) JKOHE  yJIAHIBIPY
KHHETHKAChl (TOKCHKOJIOTHSUIBIK KWHETHUKACHl) TYPFBICHIHAH 3epTTehAl. YIIaHIBIpY
JUHAMHUKACHl JIETEHJE YJbl 3aTTap/AblH JIEHETe ocep €Ty MEXaHHM3MIH TYCiHedl.
VYnanpapy KMHETHKAchl JI€HENE YJbl 3aTTapAblH ©3repicKe YUIbIpay MNpoueciH (yJIbl
3aTTapliblH JIeHeNle CIHIPUTYIH, TapallyblH, OJIapAbIH JE€HEACH OOJliHylH >XKoHe T.0.)
3epTTelal. YmapAaelH yAaHABIPY KWHETUKAChIH OUTy  XHMHS-TOKCHKOJIOTHSIIBIK
3epTTeyre >KaTaThlH ar3ajap MEH OWOJIOTHSUIBIK CYWBIKTBIKTApIbl JIYPBHIC TaHJIAyFa,
yllaHy ceOenTepiH aHbIKTayra OainmanbeicThl XTT HoTmkenepiH aypwic Oaranayra
MYMKIHJIIK Oepei.

YaanyJap KoHe 0JIapJbIH KIKTeyi

Vbl 3arTap ocepiHeHOONIFaH YylaHyJNapAblH JKeKe JKikTenmyl kK. Kasipri yakrra
KJIMHUKAJIBIK EpeKIIeTiKTepiHe (KYIITI JKOHE CO3bUIMAJIbI) YIJIaHy >KaFJaiapbiHa
(TYpPMBICTBIK, OHAIPICTIK *oHE Oackanap), JACHere TYCy *OoJiJapbiHa (aybl3 apKbLIbl-
NepopaibIblK, aya apKbUIbI-MHTAISALMSUIBIK KoHEe Oackaiap) >koHe T.0. Oacka
cebenTepre HEri3JENreH ynaHyjaapablH OipHelie xikteynepi O0ap. bi3 ymanynapabig
KOPCETUITEeH  TYpJIEpiHIH  KehOipeylepiHiH FaHa  KbICKallla  CHUIIATTaMachlHA
TOKTaJIaMBbI3.

Kymri yaanynap. Jlenere yinbl 3aTTapblH ©T€ apThIK MOJIIEPIHIH ocepi
HOTHXKeCiHAe Oactamanel. Onmap KbuiiaMm aypy OenriiepiMeH (CUITOMATHKACHIMEH)
KOca XKypeal oHe OipHelie MUHYT (CHHHWJIB/I KBIITKBUT )KOHE OHBIH TY3bl) CaraT He
TOYJIK 1LIIHAE ©JyMeH asKTaaybl MyMKiH. Ken »karnainapaa ynanynap Ke3aeicok
OonbIn TabbUTabl. Anaiiia enTipy HeMece KYH3eIreH alaMHbIH JICI3 XaJliH OJ1aH pi
HaIapjiaTy MakcaThIMeH (OHBIH MYJKiHE wHe 0oy VIIiH, 30pjiay J>KOHE T.0.
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MaKCaThIMEH) OJIeli KAaTThl YJIAHIBIPY KPUMHUHAIIBIK (KbUIMBICTHIK) TN aTaiajbl.
Vapl 3arTrap ©31H-631 ONTipy YIIH J¢ (CyMIUHAIABIK YJaHynap) KOJJaHbLTYbI
MYMKIH.

Kymri ocepni (apmaneBTik mpenaparrapabl ©31H-e31 emliey MaKcaThIMEeH
KaOpUIAaFraH aJaMIapblH KYIITI ylaHy karnaimapel ga Oenrimi. Kymri ynanyra
MEIUITMHA KBI3METKEpPJICPIHIH HeMece JopixaHa KBI3METKEpJIepiHIH KaTeci cebern
Oonran >karmainmap Oipmama cupek, Oipak kesmecinm Typansl. Kymri ymaxymap
JopuIepAl aypy IEHECIHE MEepOopalibJIbIK €Hr13y OpHBbIHA KYpE TaMbIPbIMEH Xi0epy
JYPBIC €Hr130€y TOCUTIHAE /1€ Ke3/1eCei.

CospliManibl  yJlaHyJapFa JCHENE >KMHalyra OeHiM yibl 3aTTapblH a3
MOJIIIIEPIH Y3aK YyakbpIT Ooifbl KaObuigay ceOer Oonaabl. MyHmal 3arTap KaTThl
yIaHABIPMAWIBI, OWTCEae, ACHEHIH HE 0y, He Oy KbI3METIH OYJIAipy MYMKIH.
Cospuimanibl  ynaHynap — Oasgy  KYpylMEH  KoHE  ayblpy  OenruiepiHiH
(CUMIITOM/IaPBIHBIH ) KOMECKUTITIMEH CHUIIATTaJIa b,

Kaciou ymanmymap. MyHnait ymanynap yibl 3aTTap OHIIPUIETIH HeMece
naijananblIaThiH 3aybITTap/a, dhadpukanapja opTypii KOCIOPbIHAAPbIHAA, XUMUS
nabopaTopusnapbiia kezaecenl. OCbIHIal 3aTTap 9CEPIHEH YIIbl 3aTTapMEH JKYMBIC
icTedTiHAep viubipaiael. OChl 3aTTapMEH JKYMBIC ICTEreHJieé TEXHHMKA Kayllciairi
epeKeNIepiH caKTamay HOTIKENepl co3pUIMaiibl yinaHyra cebenm Oonazawl. bipak
yIaFbIIl  3aTTap AasKTAJIaThIH HEMEece TOCBUIATHIH Ka3aHABIKTap, Kypajaap,
CBIMBIMIIBLIBIKTAP alaTKa YIIbIparaHa, ojap KYIITI yIaHyJIapra abIl KeIeTi.

TYpPMBICTBIK yJaHYJIap Ke31eHCOK YJIaHyJap KaTapbIHA KATA/AbI

Omap y# ImNHAIK OJKOHE IIAPYAIIBUIBIK —TYPMBICTa  YJbl  3aTTapibl
(keMiprimrepi, HSHIABI SKOHIIKTEPl JKOSTBIH 3aTTapibl, KWIM Ta3aJalTbiH
CYMBIKTBIKTAp/IbI XKOHE OacKaslapibl) YKBITICHI3 CaKTay >KOHE JOPUIIK Ipenaparrap
OpHBIHA KOJIJIaHy HOTHXKECIHJE TybIHIaWIbl. EpecekTep/iiH TYPMBICTBIK YIIaHYJIaphl
OJIapJbIH MacC KYHWIHAE aJKaoroJib IMIMIIKTEPJIIH OpHBIHA KaTeliecim opTypii
CYMBIKTBIKTApABl TaWJanaHy cajiJapblHaH OOJIATBIHABIFBEI Jla CHPEK E€MecC.
bananapbiH KOJbI KETETIH KEPJe YKBITIChI3 CAKTAIATHIH JAJPUIIK KOHE TYPMBICTHIK
yIIaFbIll 3aTTapMEeH ONApABIH YJIaHy >Karmaimapbl Oenrimi. TypMBICTHIK ylaHymap
KaTapblHa AJIbKOTAIN3M MEH KapKOMaHUs JKaTaIbl.
4. NiutiocTpaTUBTI MaTepuad:
- npe3enTars Microsoft Power Point.

5. ¥YChIHBLIFaH d1e0ueTTep
Heri3ri:
Ka3ak TuIiHjae:
1. ApsicranoBa, T. A. buomoruanslk MaTepuaniaH MUHEpaIAay oAiCIMEH
OKIIIayJIaHATBIH YJIbI )KOHE KYIITI 9CEepJi 3aTTap TOObI: XUMUS -(apMaleBTUKAIIBIK
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dak. IV kypc cTyneHTTepiHe apHaJFaH OKy Kypaibl / - Anmatsl : OBepo, 2012. -
100 Get. C

AppictanoBa, T. A. BHONOTHSIBIK MaTepHalJIlaH SKCTPAKIUS OJICI aAPKbLIbI
OKIIayJlaHATBIH ~YJBl JKOHE KYIITI 9cepil 3arrap TONTapbl: XUMHS -
dapmaneBTukanbiK (akynbTeTiHiH [V-Kype cTyIeHTTepiHe apHalFaH OKy Kypaibl /
- Anmmarel : OBepo, 2012

MyxamerxkanoB, A. M. XUMUSIIBIK KapyAblH Kbl )KOHE MEIUIIMHA-TAKTUKAIIBIK
cUIaTTaMachl : OKy Kypausl. - 2-6ac. - Kaparanns! : )KK "Ax Hyp", 2013.
OpnabaeBa C.K., CepikbaeBa A.ll., Kapakyiosa A.Ill., XKymaraesa I'.C. Cort-
XUMUSUIBIK ~ caparntay »>KOHE aHAJUTHKAJIbIK JuarHocTuka. OKy-ojicTeMerik
Kypayibl. — AmMaThl: «9Bepoy» bacmacsl, 2016. -2800.

Tynees, Y. KimuHuKalblk TOKCUKOJIOTHS: OKYy Kypanbl/. - lIsiMkenT: "Hypnana -
LTD", 2013. - 592 Ger. c.

[ykip6ekoBa, A. b. TOKCUKONTOTHSIIBIK XUMHS : OKYJBIK . - AJIMathl : DBepo,
2013

OpbIC TUTIHIE:
Bepreiiunk T.X. Tokcukojoruueckas XuUMHUS: YYEOHUK JJIsi CTYACHTOB ¢apM.
By30B u ¢akynbereroB / T.X. Bepreituuk; pea. E.H. Bepreitunk . - 3-e¢ u3m.,
nepepad. u norm. - M.: MEInpecc-undopm, 2012. - 432 c.
[Inerenéra, T. B. Tokcukonorudeckas xumus: yueOHuk /. - M.: ID0TAP -
Menua, 2013. - 513 ¢
Tokcukonornyeckass XuMHs: METa0OIM3M M aHAM3 TOKCHMKAHTOB: Yy4eOHOe
nocobue + CD/ nox pen. H.U. Kanetunoii. — M., 2008. — 1016 c. [lepemner.
Toxcukonornyeckas xumusi: yueOnuk / moa pea. T.B. [InereneBoit. — 2-oe uzm. —
M., 2008. — 512 c. Ilepemner.
TCX-CKpUHMHT TOKCHUKOJIOTMUECKHM 3HAYUMBIX COEIUHEHHH, HU30JIUPYEMbIX
DKCTpaKImen u copOuueli : yuednoe mocodue / I'.B. Pamenckas, .M. Ponnonosa,
H.U. Ky3nenosa u A.E. IleryxoB ; pea. A.Il. Ap3zamacueB . - M.: I'D0TAP-
Menua, 2010. - 240 c.

JIEKTPOH/ABI 0achLIBIMAAP:

AHamUTHYECKass TUarHOCTHKAa HapKOMaHWHW M TOKCMKOMaHWHW. broaHamuTudeckas
XUMUSI W TOKCcUKojorus [DnektpoHHbii pecypc / IOKI'®A; Men. wu
dbapmaneBTUYECKU (aKyIbTeThl. - DJEKTPOH. TeKcToBble naH. ( 25,4 MO). -
IevkenT: b. u., 2011. - ;1. ont. muck (CD-ROM).

Tokcukonornyeckass XuMHUA. AHAJIUTUYECKAs] TOKCUKOJOTHUS [DJIEKTPOHHBIN
pecypc]: yuebnuk / mox pen. P. Y. XabpueBa. - DnekTpoH. TeKCTOBbIe naH. (43,7
MB). - M.: Uznatensckas rpynmna "I'DOTAP- Meaua", 2010. - 752 c. 31. omr.
muck (CD-ROM)
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3. XuMHUYECKHE OMAaCHOCTU M TOKCUKAHTHI. [IpuHIMIBI 0€30MaCHOCTH B XUMUYECKON
nabopaTopuu [DneKkTpoHHBIN pecypc] : yuebHoe nocodue / JI. B. EBceesa [u ap.]. -
DNEeKTpOH. TeKCToBbIe JaH. (47,2M6). - M.: "Jlutreppa", 2017. - a1. onrt. AUCK
(CD-ROM).

4, XUMHSUIBIK KayinTep MEH YBITTBUIBIKTAp. XUMUSIIBIK 3€pTXaHadarbl KayilcCi3miK
YCTaHbIMJIAphl [ DNEKTPOHHBIN pecypc]: oKy Kypaiabl = XUMHUECKHUE OMACHOCTU U
TOKCUKAHTBI. [IpuHIMIIEI 6€30MacHOCTH B XMMHYECKOW JlabopaTopuu: ydeOHOE
nocobue / Y. M. JlatxaeB. - DJIEKTPOH. TEKCTOBbIe naH. (67.9M0). - M.
"JIutreppa", 2016. - 48006. ¢

KOCBIMIIIA d1e0uerrep:

Kysbmenko, A. H. Cramgaptuzaiusi Je€KapCTBEHHOTO PACTUTEIBHOTO CHIPbS U
pacTUTENBHBIX COOPOB METOJAMU HOHO-IKCKIIO3MOHHOM W Ta30- KUJIKOCTHOM
xpomatorpaduu: MmoHorpadus. - Anmatsl : IBepo, 2017. - 120 c.

CpaybaeB, E. H. OwHuipicTIK TOKCHUKOJOTHSI HeEri3i. OHAIPICTIK yiap >XOHE
yIaHyJap: OKy-oJlicTeMeNiK Kypai /. - Anmatsl : OBepo, 2014. - 156 Ger. c.

6.baKkbL1ay cypaKTaphbl:

~ OTKIp ylaHynap ar3ara yJbl 3aTThIH ... 9CEpl HOTUKECIHEH TYbIHIANIbI.
|O1p peTTiK MakCHUMaJb/ibl 103a

|y3aK yaKbIT OOMbI MUHUMAJIB/IBI 1032

|irekci3 m03aHbI CHMITTOMATHKAIBIK KOJIIaHY

|MUHUMAaITBIBI 1032

|0ip peTTik MakCHMabABI JO3aHBI Y3aK YAaKbIT OOMBI KOJIIaHY

~ Ac apHacel apKbUIbl TYCKEH 3aTTap/blH CIHIPLTYl, OJaplblH (U3UKAJIBIK KOHE
XUMHUSUTBIK KACHETTEPI, ... TOYEIIII.

| ackazan meH imekTiH pH-biHA

| kauubIH pH-BIHA

| MeMOpaHaiapIbIH KaCUETTEpiHE

| Meiepine

| ciHipiy omiciHe

~ KnuHUKanbIK aFrbIM €peKUIIIKTepiHE HET13/IeNTreH yiIanynap ... O0JbII
KJIacCU(UKaIIUSITaHATBI.

|oTKIp KoHE CO3BLIMAJIBI

loneiti

|TYPMBICTBIK

|mepopasib bt

|MHT AT ATHASITBIK

~ Ilaiiga Oomy >karnaiinapbiHa OailIaHBICTHI YIaHYyIAp ... OOJIBII
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KJIacCUpUKaIMsIaHa b,

| TYPMBICTBIK YKOHE OHJIIPICTIK
| Ke31ecCoK

| FHTQTIATTHSITBIK

| ometii

| ©TKIp KOHE CO3BLIMAITBI

~ Tlaiima  OGomy  cebenTepiHe  OalIaHBICTHI  yJIaHyJap
KJIacCU(UKaIUSITaHAIBI.

| Ke3AEMCOK KoHE dJIeii

| eHIpICTIK

| TYPMBICTBIK

| HHTAJISTIASITBIK

| eTKip

OO0JIBITI

~ Ar3ara eHy *oJIJJapblHa OalIaHBICThI YIaHYJap ... OOJBIN KIacCU(pUKAIMSIIAHABI.

| MHTANALUATIBIK JKOHE TIEPOPAIIBIbI
| eTKip

| co3pLIMaITBI

| onerii

| TYPMBICTBIK

~ Ar3ara TYCKCH XUMUAJIBIK KOCBUIBICTAPAbIH YJbUIBIFbIHA ... 9CEP CTCI[i.

|cy MeH Maiinapaa epirimriri
|mo3a

lackazan meH imex pH-b1

|KaHHBIH OMOXUMUSIIBIK KYPaMBI
Kacymia MmemOpaHanapbIHbIH TYP1

~ AF3ara TYCKEH CyJia €pHUTIH YJIbl 3aTThIH yJIbUIBIFBI OHBIH ... TOYEJIL.

|[moHIapFa qucconualnaiany KaoijaeTine
|KOHIIEHTpaIHMsIChIHA

Kacyria MmemOpaHanapbIHbIH TYpiHEe
|OemeKkTepiHiH eJIIeMiHe

|mo3aceina

~ AF3ara TYCKEH KaTThl YJIbl 3aTThIH YJIBUIBIFBI OHBIH ... TOYETIi.
|OemneKkTepiHiH eJIIIeMiHe

lepirimTirine

|mo3aceina

|MoHgapra qucconnanyaiany KaoiieTine
|KOHIIEHTpaIsIChIHA

~ OPTYPIl )KOJIMEH aFr3aFa TYCKEH YAbIH Olp/iel J03aCHI ... TYIbIPATIbI.

|]opTyp:1 yBITTBI 3pPexT
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|6ipeit ybITTHI 3P dHeKT

| TepanieBTUKATIBIK A PEeKT

|aF3aHbIH ©JTIMIH

| OHBIH aF3a/IaH KbUIAM IIBIFAPBLTYBIH

~ XUMUSIIBIK 3aTTapbIH YIIBUIBIFGI OJapIbIH MOJIEKYIACHIHIAFHI ... OaHIaHBICTHI.
|6enrim GpyHKIIMOHAABIK TONTAP MEH KOC OaljaHbICTapFa

lcyra

|[KeMIpTEeKKe

|[KaHT OeIIeriHe

| rroko3ara

~ KacymanapapiH OipiHIll TUNITErT MEMOpaHaapbl MOJIEKYJIAJIaP/bI ... OTKI3EI].
|munodunbael KacueTTepine OalIaHbICThI

|[KoMIUIeKCTEp TYpiHIE

| KOHIIEHTPALMSICHI a3 OPTa/laH KOHIIEHTPALIUSICHI KOIT OpTara Kapai

|cy MeH eutiieMi a3 aHMOHIAP IbI

|KOHIIEHTpAIMSICHI KOIT OpTaJlaH KOHIIEHTPAITUSCHI a3 OpTara Kapai

~ KacymanapablH eKiHII TUIITErT MEMOpaHaIapbl MOJIEKYJIAJapabl ... OTKI3E/Il.
|[KoMIUIeKCTEp TYpiHAE

|munoduneael KacueTTepine OalIaHbICThI

|KOHIIEHTpaIHsICHl a3 OpTaJaH KOHIIEHTPALIMSCHI KOII OpTara Kapai
|KOHIIEHTpAIHSICHI KOIT OPTalaH KOHIIEHTPAIIMSCHI a3 OpTaFra Kapai

|cy MeH eseMi a3 aHHOH AP IBI

~ JKacymanapasiH YUIHIIN TUIITETT MeMOpaHaiapbl MOJIEKYIaIapbl ... OTKI3EI.
|KOHIIEHTpAIMSICHI a3 OpTaJaH KOHIICHTPALMACHI KOl OpTara Kapaii

|munodunbael KacueTTepiHe OalIaHBICTHl KOMITJIEKCTEP TYPIHIE

|cy MeH eJtieMi a3 aHHOHIAPIbI

|KOHIIEHTpAIMSICHI KOIT OpTaJlaH KOHIIEHTPAITUSCHI a3 OpTara Kapai

~ XacymranapaplH TOPTIHIII TUIITETT MEMOpaHaIapbl MOJICKYJIAIap/Ib ... OTKIZE/I.
|cy MeH euiieMi a3 aHMOHIAPIbI

|munodusael KacueTTepiHe OaIaHBICTHI

|[KOHIIEHTpaIHsIChl KOT OpPTalaH KOHIICHTPAIMSCHI a3 OpTara Kapai
|KOHIIEHTpAIHSICHI a3 OpTaJaH KOHIICHTPAIUSCHI KOIT OpTaFra Kapan

|KoMIUIeKCTEp TYpiHAE

~ Ar3a KacymachIMEH KOHTAaKTKa TYCKEH YJbl 3aTTaplblH dcepi OJapAblH
OailyTaHBICKAHHAH KEeW1H OalKaIaabl.

|penienrropapmen

|omurocaxapuarepMex

|monmucaxapunrepmex

|munuaTepmen

|MyKkomonucaxapuaTepMeH



http://www.xumuk.ru/biospravochnik/882.html
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~ OpOip MyIIeAET] YIbIH MOJIIEP] COJ aF3aHbIH ... 0aiJIaHBICTHI.
|[KaHMEeH KamMTaMachl3 €TUTy1HE

|cnenuduKkanbIk perenTopbiHa

| MemOpana TypiHe

|muddy3ust Typine

|cermuKaIbIK TaChIMaIIaFbIII TAPhIHA

~ VYIBl 3aTTap KaH TaChIMAJIaFbIII KaMWLISIPJIapAaH ... TYCE/I.
|KacylainiK KeHICTIKKE

Kacymara

|Kim KaHaHaJIBIMBIHA

|yJIKeH KaHaitHAIBIMBbIHA

|mumda TyHiHaepine

~ OJCI3 OpraHUKAIBIK HEri3Jep ... peakuusuibl 0ojca, Hecer
IIBIFAPBLTAJIBL.

|KBITITKBLIT

|cinTimi

|OeiiTapan

|asciz-curTii

|KaHBIKKBIH CLITLI1

APKbLIbI JKAKCBI

~ Honpapra xaKchl AUCCOIMAIlMAIaHAThIH KYILITI 3JIEKTPOJIUTTEP HECEI apKbUIbI ...

OoJiFaH/a MIbIFAPbLIAIbI.
IpH=5,6

IpH=7,8

IpH=12,0

IpH=2,3

~ Kemreren ynbl 3aTTapiablH MeTaboIM3Mbl OaybIp/la OTETIHIAIKTEH OJIApABIH OT

apKbLIbI HIBIFAPBUTYHI ... OalIaHBICTHI 0OJIAbI.
|MoJIeKyTanapbIHBIH ©JIIIEMI MEH MOJICKYJISIPIIBIK MacChlHA
|3aTTBIH TOJSPIIBIFBIHA

|MOJIeKyJTaHBIH JTUMTO(DWIBAUTITIHE

|MoJIeKyIaHbIH TUAPODUIIBILTITIHE

KCEHOOMOTHUKTEP/A1H (PYHKIIMOHAIIBIK TONITApbIHA

~ Vil 3aTTap MeH OaybIp/ia TY3UIT€H OJap/iblH META0OJUTTEPl OT apKbUIbl 1IIEKKE

OTIN, KeWiH KalTalaH KaHFa CIHIPUIII ... OOJIHIM IIBIFAIbI.
| Oy#ipek apKblIbl HECENTIEH

| HOXKicTIeH

| cyrnen

| Tepi 6e3mepimeH

| TEIHBIC 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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~ BHOHOFHHHBIK MaTCpuajigapaad ajJdblHFdH CBbIFbIHAbLIAPABLI Ta3apTy ... S,I[iCi
KOMETIMEH KYpri3iiei.
| xpomaTorpadus
| cmexTpodoromepus
| Mukpoauddys3us

| MUKpOKpHCTAIITOCKOTIHS
| KaiiTa kpucTaIIAy

Kpeaut Nel-2

1. TakbIpbIObl: AlaM MeH KaHyap ar3acbIHIaFbl KCEHOOMOTUKTEP
onorpanchopmManmschl

2. Makcathbl: CTyACHTTEepre yibl 3aTTapFa KIIMHUKA-TOKCUKOJIOTHSUIBIK TaJay aKoHe
QJIBIHFaH HOTIDKENIEP/Il IYPHIC KOPBITHIHABLIAYIBI YHPETY YIIH OJapIblH OUTIMiH
YKOHE TYCIHIKTEPIH KaJIbITACTHIPY.

3. Mapic Te3ucrepi:

Kocnap:
1. VeI 3aTTapABIH OPTaHU3MIE €HY KOJAaphl, COPBLTY, COPBLUTY MEXaHU3MI;
2. YI7bl 3aTTapbIH OPTaHU3M/IC TapaTybl.
3. VYibl 3aTTappIH Opran3Me OaiTaHbICyhI
4. YnapablH OpraHU3MHEH OeJiHYy1

Yibl 3aTTapAbIH OPraHU3MIe eHY K0JI1apbl, COPbLILY, COPBLIY MEeXaHU3Mi
VYnareln 3aTTap ChIPTKBI OpTa/laH ailHaJIbICTaFbl KaHFa >KoHE JuM@ara eHesl.
OnapablH ~ aFrbIMBIMEH  yJaFbllll  3aTTap KJIETKAapaiblK CYWBIKTBIKKA, KEWiH
KJIETKajapra eTenl. YJapAblH KJIeTKalapra epKiH eTyiHe olap/AblH OeTiH KoMKepreH


http://www.xumuk.ru/encyklopedia/2/5089.html
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MeMmOpaHanap keaepri Oonanbl. Kiietka mMemOpaHanapblHBIH YJIKEH POJIIH €CKepe
OTBHIPBIT, OJAPIBIH KYPBUIBIMBIH JKOHE KBI3METIH 3epTTeyre YJIKeH Hazap
aynapeutagel. MemOpaHa apanac IUTIOCTI JIMIMUATEPAiH Koc KaOaThIHAH TYPaIbl.
JlununarepaiH Koc KabaThlHAAa KOMIpCYTeK Ti30eKTepl 1IIKe KaparaH >KOHE Y3HIKCI3
KeMipcyTeK (a3achlH Ty3€l, OJ JUNUATEPAIH THAPOPUIBIIK TONTaphl CBHIPTKA
OarpiTTanFad.  JlunmarepaiH — Koc  KabaTbiHBIH — opOip  OeTi  ak3aTThIH
MOHOMOJIEKYJTAJIBIK Ka0aThIMeH KoMKepiireH. MemOpana OeTiHe oJurocaxapusarep,
MOJIMMEPJIEP IPTYPJIl MOHOCAXAPUATED KOHE T.0. O0IaIbl.

Jopumik ~ oHE  ylbl  3arTapAblH ~ MeMOpaHa  apKbUIbl  KJETKajgapra
TachIMaJJIaybIHbIH OlpHEeIlIe MeXaHU3Mi1 OeT1Ii.

MemoOpananapabin  Oipinmi  Tumi. 3arrap OipiHmn THOD ~ MeMOpaHachIHAH
kieTkanapra auddys3uss 3aHel  OoifbiHIIA e©Tedl. byl MemOpaHanap apKbLIbl
KJIeTKaJIapAarbl JUNOQPWIBIIK 3aTTap >KOHE IUIIOCCI3 KOCBUIBICTAP/ABIH IAFbIH
MOJIEKYJIajapbl TachiMasaaHaabl. MbICaibl: 3TUI CIHUPTI, alleTOH, (PEHOJI KOHE OHBIH
TYBIHJIBUIAPBI, OC€H30JI, TOJIyOJI, HUTPOOEH30JI, apOMAaTThIK aMUHJEP, XJIOpodopm,
muxiopatad, CCls, HCIIl, HSO4, xmopisl, KyKipTTi, a30ThI, (HOCHOPIIBI, MBIIIBIKTHI
ra3 KyMiHJeri KOChUIBICTAp KaTabl.

Exinmi Ttin MemOpaHajapbl IUIIOCTI MeMOpaHanaplblH KeOIH XoHe Keloip
MOHAApAbI ©TKI3eAl. bipak omanpasiH keiOipeynepl KieTka MeMOpaHalapbl apKbLbl
KJIETKaJapFa KOMIUICKCTEp TYpiHAE €Hedl. byn KomIuiekcTep THICTI 3aTTapiblH
MeMOpaHa KypamblHa KIpEeTiH TachIMaJaylIbIMEH ©3apa OPEKETTECKEHJE TY3LIei.
depmentep MeMmOpaHanaablH Keibip apHaiibl ChIHApiapbl (KOMIIOHEHTTEpP1) KOHE
Oacka 3arTap TachIMaJAaylIbl POJIIH aTKApybl MyMKiH. TY3UIT€H KOMIUIEKCTEp
MeMOpaHayapjia epu/l Je, ojap apKbUIbl KJIeTKalapra oHal 1uddy3usiiaHab.

Ywinmi THOD — MeMOpaHaJapbl aApKbUIbl  TachIMaJJaHATBIH  3aTThIH
MOJICKYyJIaJJapbIMEH HMOHJApPhl KOHIIEHTPAIMSACHI a3 OpTallaH KOHIIEHTPAITUSICHI
JKOFapbl oOpTara OeJiceHIl TachiMaljaHalbl. bencenai (akTWBTI) TachIMalay
Kyhesepl e37epiHe TOH KaTaH apHAWbUIBIFBIMEH cumnaTtTaiaibl. Onap epireH 3aTThl
Tek Oip OarbITTa (KJIETKaFa HeMece KJIeTKaJaH) TaCU/Ibl.

Teprinmi THn MeMmOpaHajgapsl 0Oacka MeMOpaHajgapJaH  MO3aUKaJbIK
KYpPBUIBICBIMEH epekienereni. Onap TUNuUATI MUIMHAPMEH aK3aTThIK YHIIBIKTapaaH
Typanel. bymapga cy MosekymamapblMEH KINIKEHE KoeJieMJI HWOHAAp KIpeTiH
caHputaybl Oap. JleHe KieTkamapbIMEH TYCKEH YJaFbllll 3aTTapAblH  acepi
penenTopiapMeH KOHTaKT (KaObUIJAyNIbUTAPMEH) e3apa OPEKETTECKEHJE KOpiHel.
Penentopnap KpI3METIH JIeHEre ak3aTTap MeH 0acka eMipJiK MaHbI3/Ibl KOCBUIBICTAp
CyAbGTUAPII, TUAPOKCUI, KapOOKCHI, aMHH >XKoHE (Pocdopiibl TONTaphl aTKAPYbI
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MyMKiH. COHBIMEH KaTap penenTopjap KacHUETTepiH KeHOlp aMHuH KbIIIKbLIIAD,
HYKJIEUH KBIIKbUIIAPHI, (epMEeHTep, BUTAMUHAEP, TapMOHIAp >KOHE OIpChHIIbIpa
Oackaja 3aTTap Kepcere anabl.

Peneniropiiapmer yibl 3aTTapblH OPEKETTECYl KOBAJICHTTIK, MOHIBIK, HMOH-
JUTIOJBABIK JKOHE CYTEKTIK OaiiyaHbIcTap TY31LTyl eceOiHeH, CHbIMEH Katap Ban-nmep
Baansc kymrepi ecebineH xy3ere acamasl. Ocbl OailaHbICTapAbIH IMIHACTI €H
MBIKTBICHI KOBAQJCHTTIK OaiiaHbic O0dbI TaObuIanbl. MOHABIK JKOHE CYTEKTIK
OaltnanesicTap  ocangay Oousanbl, Ban-nep-Baanbc kymrrept cebenmni  OosraH
OailylaHbICTap IbIH €H Ocajibl OOJBIN TadbLIaAbl. MbIcanbl KeHO1p MeTanaap MOHBIMEH
Cynb(OTrUapuil TONTAPBIHBIH apachlHAAFbl OaillaHbIiC (KOBAJIEHT) €70Yylp MBIKTHI
oomazpl. (Ag, Pb, Hg, Pi xxone 1.6.).

OOK-MeH ynaHynap OChl 3aTTapJbIH XOJMHACTEpa3a TYpJEpiHiH Oipi OOJIBIM
caHaJaThIH alleTHIIXOJMHACTEpa3a KypaMblHa KIPETIH CEpUHHIH THIPOKCUI TOOBIMEH
Oaitanbicybl Tycigipiieni. ALIX screpaza ameTHIXOJUH/I XOJUHTE KOHE CIpKe
KbIIIKbUIbIHA biAbIpaTaabl. ALIXD-up1 @OK-MeH Onokananay Kopiiay HOTHXKECIHAC
JICHEJICH alleTUIIXOJIMH bIJIbIpaMaiibl J1a, YJIAFbIIl MOJIIIEpe KUHATAIbI 13, yIaHyFa
OKEJIIT COFaJIbI.

Penientopsiap MeH ynap apachlHAarbl  OalaHBICTaApAbIH ~ OEpIKTIriHE
OalIaHBICTBI COHFBUIAP/LI OMOJOTUSUIBIK MaTepuaiiaH okmaynay yirH XTT-ga
OPTYPJIi TOCUIAEP KOJIIAHBLIAIBI.

YJIAPIBIH IEHEI'E TAPAJIYbI

Kanra TyckeH ynbl 3aTTap KaHMEH OYKUI JIeHere Tapaiaabl. OpOip Mylienep
aifHaJIbl KAaHBIHBIH JKHEE OHJIaFbl YABIH MOJIIEP] OChl MYIIICHIH KaHMEH KaMTaMachl3
eTutyine Toyeni. backa MyIenepMeH caabICThIpFaH/Ia KYPEK, OKIE, MU JKOHE OaybIp
apKbUIbl KaHHBIH JKOHE OHJIAFbl JIOPLIIK 3aTTapAblH HEMece YJapiAblH OachIMBIpaK
MeJIIepi eTenmi. 3aTTapablH JeHEeJe Tapaidybl Cyla, Maiyiapja >KoHe Oackaiapia,
JUTIAATEPAES CPITIIITIT, JACCONMAIMACHI, aF3ajap MEH YIIalapAblH Kypambl MEH
KBI3MET EPEKIIETIKTEP] CUAKTHI OJIAPAbIH (PU3UKAIIBIK )KOHE XUMUSIIBIK KAaCHETTEPIHE
TOyeIi.

Va1 3aTTapaplH JAeHeACH OIpKeNKl TapajlMaybl HOTHXKECIHJE OJlap THICTI
MYIlIesiep MeH yinaiapaa 0esieKk >KMHATybl MyMKiH. MbIcaibl: Maid yJinanapblHIa eH
aJIbIMEH MaiJia epuTiH yiap. (OpraHuKabIK €pITKIIITEP, KOMIPCYTEKTEPIIH XIIOPJIbI
TYBIHJBUIApBI) OeuiHin mibiFaabl. Cylek yiananapblHIa KOprachlH, (PTOp, BUCMYT,
KYMIC KoHE T.0. )KMHaKTanaabl. TeTpaluKIuH KaTapblHAAFbl aHTUOMOTUKTEPIIH TiC
JKOHE CYWEK YinajapblHa >KWHAKTaIaabl. AMUHA3MH 0ac MUBIHIA, al OCH30J —
KYJIBIHAA )kuHaKTananbl. CeiHan neH A Oayblp MeH OypekTep/e KHHaKTadaabl, al
CO3BUIMAJIBI yJIaHyZa OyJl SJEMEHTTEp THhIPHAKTap/a, CYUEKTeple KOHE >KyHKe
VIMaNapblHa TOMTANAAbl. A CO3BUIMANBI yJaHyAa MIAMTapAa KUHAKTAIAII. Y JIbI
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3aTTapAblH TapalyblH >koHe MIbFapbUTyblH Oy XTT oOBeKTTEpiH AYpHIC TaHAAy
YIIiH aca YJIKEeH MaHbI3Fa He.

YJAPAbIH AEHE/IEH BOJIIHYI

byiipextep, Oayblp, ekme, I1MIEKTep yJAFbI 3aTTapibl >KOHE OJap/bIH
METa0OJIUTTEPIH JAEHEJCH MIBIFAPY/IbIH HETI3T1 JKOJImaphel 0oJbim TabblIaasl. Kehoip
yIIaFrblll 3aTTap XOHE OJapJblH METabOJUTTEpl JACHeNeH Tek Oip emec, OipHere
YKOJIMEH HIBIFApPbLIYybl MYMKIH. Bipak IIBIFY >KOJJapbIHBIH Oipeyl OyJ1 3aTTap YIUIH
HETI3r1 X0Jl 0OoJIbIN Kajadbl. MyHBI JIEHEAEH ATWJI CHHMPTIHIH O6iHYyl MbICAJbIHIA
KepceTyre Oomnazabl. HbIH 10% >KyBIK JeHe[eH e3repMereH Typae Oemineni, 90%
MEeTabOoJIUTTEP 11, IaMaJIbl MOJIIIIEP] HECENTeH, KUMEH, CIIIEKeMeH OeiHeIl.

4. NutiocTpaTUBTI MaTepuad:
- npe3enTtanus Microsoft Power Point.
5 ¥chIHBLIFaH d1e0ueTTep
Heri3ri:
Ka3ak TiJiHjae:

7. ApwictanoBa, T. A. buonorusnblk MaTepuaiggaH MHUHEpaijay oAiCIMEH
OKIIayJIAaHATBIH YJIbI )KOHE KYILITI acepil 3aTTap TOObI: XUMHUS -(papMalieBTUKAIIBIK
dak. IV Kypc cTyneHTTepiHe apHaJFaH OKy Kypaisl / - Anmarsl : OBepo, 2012. -
100 Get. C

8. ApswicranoBa, T. A. BHONOTHANBIK MaTepHaAaH SKCTPAKIUSA OJICI apKBLIbI
OKIIayJaHATBIH yJbl JKOHE KYIITI 9Cepiil 3arrap TONTAapbl: XUMHUSA -
dapmarneBTUKANBIK QakynbTeTiHIH [V-Kype cTyIeHTTepiHe apHaIFaH OKY Kypaubl /
- Anmartsl : OBepo, 2012

9. MyxamerxkaHoB, A. M. XUMHSIIBIK KapyIbIH KaJIIbl )KOHE MEIUIIMHA-TAKTUKAIIBIK
cUmaTTaMachl : OKy Kypaubl. - 2-6ac. - Kaparanne! : )KK "Ax Hyp", 2013.

10. OpnabaeBa C.K., CepikbaeBa A.Jl[., KapakynoBa A.Ill., XymaraeBa I'.C. Cort-
XUMUSJIBIK ~ caparnTay »>KOHE aHaJUTUKAIBIK JuarHocTuka. OKy-ojicTeMerik
Kypassl. — AnMatsl: «9Bepoy» Oacmacel, 2016. -2800.

11. TyneeB, N. KnuHukanslk TOKCUKOJIOTHS: OKY Kypansl/. - [lleimkent: "Hypaana -
LTD", 2013. - 592 Ger. c.

12. lllykip6ekoBa, A. b. TOKCUKOIOTUSUIBIK XUMHUS : OKYJBIK . - AJIMaThl : DBEPO,
2013

OpbIC TLTiHAE:
6. Bepreitunk T.X. Tokcukonoruveckas XuMHS: YYEOHUK IS CTYJACHTOB (apm.
By30B u (akynpretoB / T.X. Bepreituuk; pen. E.H. Bepreituuk . - 3-¢ uzg.,
nepepad. u pom. - M.: MEInpecc-uadopm, 2012. - 432 c.
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10.

[Inerenéra, T. B. Tokcukonoruueckass xumus: ydeOHuk /. - M.: TD0TAP -
Menua, 2013. - 513 ¢

Tokcukosornyeckass XMMHs: METa0OJM3M U aHAIM3 TOKCHUKAHTOB: ydeOHOE
nocob6ue + CD/ nmox pen. H.U. Kanerunoii. — M., 2008. — 1016 c. ITepemuer.
Tokcukonornyeckass xumusi: yueonuk / nmoxa pen. T.B. IlnereneBoit. — 2-oe uzn. —
M., 2008. — 512 c. [lepemer.

TCX-CKpUHUHI TOKCHUKOJOTMYECKH 3HAYUMBIX COEAWHEHUH, HW30JIHPYEMBIX
’KCTpakLuen u copouueni : yuedbnoe nocodue / I'.B. Pamenckas, .M. Ponnonosa,
H.M. Ky3nenoBa u A.E. IletyxoB ; pen. A.Il. ApzamacueB . - M.: 'DOTAP-
Menua, 2010. - 240 c.

3JIEKTPOH/IbI DachbLIbIMAAP:
AHanuTHYecKas JIUarHOCTHKAa HapKOMaHWU U TOKCMKOMaHuuW. broaHamutudeckas
XUMHUSI W TOKCUKOJorus [OnekTpoHHbIi pecypc / IOKIT'®A; Men. wu
dapmaneBTHUECKU (aKyIbTEThl. - JJEKTPOH. TekcToBble naH. ( 25,4 MO). -
HIevkeHT: b. 1., 2011. - 351. onit. iuck (CD-ROM).
Tokcukonornyeckass XuMusA. AHAIUTHYECKAS] TOKCUKOJOTUS [DIEKTPOHHBIN
pecypc]: yuebnuk / moxa pen. P. V. Xabpuesa. - DeKTpoH. TEeKCTOBbIE AaH. (43,7
MB). - M.: Uznatenbckas rpynmna "I'DOTAP- Meaua", 2010. - 752 c. 31. omr.
nuck (CD-ROM)
XUMUYECKHE OMACHOCTU U TOKCUKAHTHI. [IpuHIIUIBI 6€301aCHOCTU B XUMUYECKOM
naboparopuu [DIeKTpOoHHBIN pecypc] : yueoHoe nocodue / JI. B. EBceesa [u np.]. -
DOnexkTpoH. TekcToBble AaH. (47,2M6). - M.: "Jlutreppa", 2017. - a1. onr. AMCK
(CD-ROM).
XUMUSAIIBIK KayilTep MEH YBITTBUIBIKTAP. XHUMHSIIBIK 3€pTXaHaJarbl Kayirci3miK
YCTaHbIMJIAphl [ DNEKTPOHHBIN pecypc]: OKy Kypaiabl = XMMHUYECKHUE OMACHOCTU U
TOKCUKAHTHI. [IpuHIMIIEI 6€30MacHOCTH B XUMHMUYECKOW JlabopaTopuu: ydeOHOE
nocobue / Y. M. JlarxaeB. - DnekTpoH. TeKcToBbie naH. (67.9M6). - M.
"JlutTeppa", 2016. - 4806. c

KOCBhIMILIA deduerrep:

Ky3pmenko, A. H. CrangapTuzanus J€KapCTBEHHOTO PACTUTEIBHOIO CBIPbS U
pacTUTENbHBIX COOPOB METOJAMU HMOHO-3KCKJIIO3MOHHOM M Ta30- KUIKOCTHOU
xpoMarorpadun: MmoHorpadus. - Anmatsl : DBepo, 2017. - 120 c.

CpayOaeB, E. H. OHuipicTIK TOKCHUKOJOTHSI HeEri3l. OHAIPICTIK ynap >XOHE
yJIaHymnap: OKy-oJicTeMeNiK Kypan /. - Anmatsl : OBepo, 2014. - 156 Ger. c.

1. bakpuiay cypakrapsl:

~ OPTYPIl )KOJIMEH ar3aFra TYCKEH YAbIH Olp/iel J03aCHI ... TYIbIPAIIbI.

|]opTyp:1 yBITTBI 3pPexT
|Oipaeit ybITThI 3 ekt
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| TepanieBTUKATIBIK A PEeKT

|aF3aHbIH ©JTIMIH

| OHBIH aF3aaH KbUIAAM [IBIFAPBUTYBIH

~ XUMUSIIBIK 3aTTapbIH YIIBUIBIFRI OJapIbIH MOJIEKYIACHIHIAFHI ... OalIaHBICTHI.
|6enrim pyHKIIMOHAABIK TONITAP MEH KOC OalaHbICTapFa

lcyra

|kemipTekke

|[KaHT OesIIeriHe

| rroko3ara

~ KacymanapapiH OipiHIll TUNITErT MEMOpaHaapbl MOJIEKYJIAIaPbI ... OTKI3EI].
|munoduneael KacueTTepine OalIaHbICThI

|[KoMIUIeKCTEp TYpiHIE

| KOHIIEHTPALMSCHI a3 OPTa/IaH KOHIIEHTPAIMSCHI KOII OpTara Kapaii

|cy MeH eutiieMi a3 aHMOHIAP IbI

|KOHIIEHTpAIMSICHI KOIT OpTaJlaH KOHIIEHTPAITUSCHI a3 OpTara Kapai

~ XKacymanapaplH eKiHIlll TUIITErT MeMOpaHaiapbl MOJICKYJIAJapbl ... OTKI3EI].
|[KOMILIEKCTEp TYpiHAE

|munoduiasael KacueTTepiHe OaIaHbICThI

|KOHIIEHTpAMSICHI a3 OPTaIaH KOHIICHTPAIIUSACHI KOT OpTara Kapai
|KOHIIEHTpaIHsICHl KOI OpPTalaH KOHIICHTPAIMACHI a3 opTara Kapai

|cy MeH esmeMi a3 aHHOH AP IBI

~ JKacymanap by yinHI Tunteri MeMOpaHaiapbl MOJICKYJIAJIAPIbI ... OTKI3E/Il.
|KOHIIEHTpAIMSICHI a3 OpTaJaH KOHIICHTPAIIUACHI KOIT OpTara Kapai

|munodubael KacueTTepiHe OalIaHBICTHl KOMITJIEKCTEP TYPIHIE

|cy MeH eJtieMi a3 aHHOHIAPIbI

|KOHIIEHTpAIMSICHI KOTI OpTaJlaH KOHIIEHTPAITUSCHI a3 OpTara Kapai

~ XKacymranapaplH TOPTIHIII TUTITETT MEMOpaHaapbl MOJICKYJIAJIapbI ... OTKI3EI].
|cy MeH euiieMi a3 aHMOHIAPIbI

|mumodue eI KacueTTepiHe OalIaHbBICThI

|KOHIIEHTpAIHSICHI KOIT OpTalaH KOHIICHTPAITUSICKHI a3 OpTara Kapau
|KOHIIEHTpaLMsIChl a3 OpTaJ aH KOHICHTPAIUACKHI KOIT OpTara Kapaii

|KoMIUIeKCTEp TYpiHAE

~ A¥3a ’KacymachIMCH KOHTAKTKa TYCKCH YIbl 3aTTapAblH dcepi OJlapibIH
OailyTaHBICKAaHHAH KeliH OalKajiagbl.

|petieniToprapmen

|omurocaxapuarepMmex

|monmucaxapunrepmex

|munuarepmen

|MyKkomonucaxapuaTepMeH

~ OpOip MyIIeer! yIbIH MOJIIIEP] COJ aF3aHbIH ... 0alIaHBICTHI.



http://www.xumuk.ru/biospravochnik/882.html

ONTUSTIK-QAZAQSTAN SOUTH KAZAKHSTAN
MEDISINA MEDICAL
AKADEMIASY ACADEMY

«OHTycTik KazakcTaH meauuuHa akanemuscol» AK

AO «OxHo-KasaxcTaHcKas MeAVUUMUHCKAS akaneMusa»
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|[KaHMEeH KamMTaMachl3 €TUTyl1HE

|cnenuduKkanbIk perenTopbiHa

| MeMOpaHa TypiHe

|muddy3ust Typine

|ciernmuKaIbIK TaChIMaIIaFbIII TAPhIHA

~ VYIBl 3aTTap KaH TaChIMAJIaFbIII KaMWLIIPJIapAaH ... TYCE/I.
Kacymmainimk KeHiCTIKKe

Kacymiara

ki1 KaHaHAJIBIMBIHA

|y7TKeH KaHalHAIBIMbIHA

|mumda TyHiHaepine

~ OJCI3 OpraHUKAIBIK HEri3Jep ... peakusuibl Oosca, Hecer
HIBIFAPBLIA/IbI.

|KBITITKBLIT

|cinTimi

|OeiiTapan

|asciz-curTi

|KaHBIKKBIH CLITLI1

APKbLIbI JKAKCBI

~ Honpapra xaKchl AUCCOIMAIlMAIaHaThIH KYIIT] 3JIEKTPOJIUTTEP HECEI apKbUIbI ...

OoJiFaH/a MIbIFAPbLIAIbI.
IpH=5,6+

IpH=7,8

IpH=12,0

IpH=2,3

~ Kemnteren ynbl 3aTTapiblH MeTa00JU3MBI Oaybipia OTETIHAIKTEH OJapIblH OT

apKbLIbl HIBIFAPBUTYHI ... OalIaHBICTHI 0O0JIAJIbI.
|MoJIeKyTanapbIHBIH ©JIIIEMI MEH MOJICKYJISIPIIBIK MacChIHA
|3aTTBIH TOJSPIIBIFBIHA

|MOJIeKyTaHBIH JTUIO(UIBAUIITIHE

|MoJIeKyIaHbIH TUAPODUIIBILTITIHE

KCEHOOMOTHUKTEP/A1H (PYHKIIMOHAIIBIK TONITApbIHA

~ VYibl 3aTTap MeH OaybIp/ia TY3UIT€H OJIapJIbIH METaOOJUTTEPl OT apKbUIbI 1IIEKKE

OTIN, KeWiH KalTalaH KaHFa CIHIPUIII ... OOJIHIM IIBIFAIbI.
| Oy#ipek apKblIbl HECENTIEH

| HOXICTIeH

| cyrnen

| Tepi 6e3nmepimen

| THIHBIC asiFaH 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. TakbIpbIObI: MoJ1eKYJISPJIbl TOKCHKOJOTHSIHBIH Kel0ip acnekTTepi: reHoM
MeH MeTa00JI0OM¥a JIeiiiH

2. MakcaThbl: CTyICHTTEpre yJbl 3aTTapFa KIMHIUKA-TOKCUKOJOTUSIIBIK Tajl1ay >KOHE
aJIbIHFAH HOTIDKEJIEPl TYPhIC KOPHITHIHABUIAYABI YUPETY YIL1H OJIapIbIH OLTIMIH
YKOHE TYCIHIKTEPIH KaJIbIITACTHIPY.

3. lapic Te3ucrepi:
Kocnap:
1. Mounekynsipibl HBICAHAAP — PEUENTOPIIbI KEMICHIEP.
2. YBITTBUIBIK PELENTOPIIAP KIKTEIY1.
3. MoH kaHaJbIH jkacaTiH perenTopiap, G-nmporenHaepmMeH OaiaHbICKaH
penienTopiap.
4. TuposuHkMHa3a OeJCeHAUTIr 6ap perenTopiaap

I'en (rpek. geNOS - TYKBIM, TEK) - TYKBIM KyalayJblH KaHaai na 6ip aieMeHTap
OeNriciH KaJbIITaCThIpyFa KayanTbl MaTepuaablK Oipiik. ['eHme kacyriaHbiH
KYPbUIBIMBI MEH KbI3METIH aHBIKTAHUTBIH TEHETHUKANBIK akmapaT Oomanbl. bip
OpraHu3MHIH ['eHJep JKUBIHTHIFBI OHBIH T€HOTHITIH Kypalbl.l'eH TepMUHIH ayFarl
per 1909 xbuibl [JaHust FaibIMbI B.Morancen enrizai. bapneik I'ennep JAHK-nan
TYpAJIbI.

I'enom (aFpuUTlIBIHIIA QENOME, rpekme Qgenos - WIbIFy, TeK) -
XPOMOCOMAJTAPBIH TAIIONATH (ChIHAP) JKUBIHTHIFBIHAA IIOFBIPIAHFAH TEHICPIIH
oipaecriri. 'enom Tepmunid 1920 kbl HeMic Onosorsl . Bunkiep eHri3ai.

lamtonaTel  KUBIHTHIK KOOiHECEe JKBIHBIC JKacymlajapblHa TOH, Kehe
XPOMOCOMAJIAPABIH CaHbl KAJIBINTHI JUIUIOWATHI KarnaWgaH aptein keredi. Erep
TaruIOUATHl JKUBIHTHIKTAH ['€HOM yIII HE TOPT e€ce apThIK 00Jica, TPUILUIOUATHI JKOHE
TeTparuionAThl, an O6ip ['eHoM ar3ama OipHemie peT KalTalaHca, aBTOTOJIUIIIIOUITHI
JIETT aTayiajibl.

XpoMocomaiapablH JKUBIHTBIFBI €CEJICHIN, apTKaH calblH I '@eHOM CaHBI J1a ecin
OTBIPaJbl. OJIETTE MTUILJIOUITHI KJIETKaaa XpoMocoManap xym 0omsin kenesi. Cebeoi,
YPBIKTAHY Ke31HJ¢ OHBIH Oip ChIHApPhl AaHAJIBIK raMeTajaH, €KIHIIICI — aTalbIK
ramerajan Oepunenl, srau Oy ['eHomaap coiikec (roMosiorthl) 6osaael. CeuTin eki
raryIOUITHI XKacyliaaad Oip TUIUTOUATHI JKacylla Ty3UIII, )KaHa aF3a KaJbIITacabl.

Op xpomocomajaa Ti30CKTeNiN OpHajJacKaH TeHAEPIIH e3apa o7 KelIyiH €Ki
T€HOMHBIH COMKeCTIr aen aTaiibl. TybICTBIFBI KalllbIK OybIHAapaa OapiblK HeMece
OipHeme ['eHoMmap apachlHIa COMKECTIK OOJMaiabl. bya TypakThUIBIK OY3bLIbIII,
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oenruti Oip QakTopiaapAbIH 9CEpPiHEH XPOMOCOMa CaHBIHBIH ©3repyiH (MBbICAIbI,
apThIIl, HE KEMII KeTCE) FT€HOMJIBIK MyTaIusi €M aTaiibl.

3ar anmacy (MeraboiM3M) Jem TIpi aF3ajia OTeTiH OapiiblK XUMUSIIBIK
peaknusIIapAbIH JKUBIHBIH alTaMbI3. 3aT aaMacy HOTH)KECIHJE ar3ara KaKeT 3aTTap
TY3UIe i JKoHE dHeprus OeniHemi. AF3a MEH CBHIPTKBI OpTa apachlHAa OpKaIlaH 3atT
XKOHE JHEPrusi aJMacybl Y3IIKCi3 Kypinm oTbIpanasl. Kypaemi KOpekTik 3aTTap ac
KOPBITY MYIIEICPIH/Ie KOPBITHUIBIN KYPBUIBICHI Xail 3aTTapra ailHaJIFaH COH aIllbl
1IeKTeH KaHra xoHe JuMmdara ereni. Kan xoHe nuMda arbiHBI apKbUIbl YIIaapra
KETKIZIE 1.

Op MYIIEHIH >Kacyliajapbl ©31HE TOH JKOHE OCINM-OHYiHE KAXKETTI KaparaibiM
3arTapAbl Ty3ell. KOpekTik 3aTTapiblH bIAbIpayblHAH TMaiijla OOJIFaH SHEPTHUSHBI
Kacymianap op-Typial (PU3MONOTHSIIBIK YPAICTEp YIIIH KYMCalJibl. APTBHIK TYCKEH
3aTTapAbl ©31HE KOp €TIIN >KMHAWIBI (MbICAJIbl, TIIMKOTEH, Maif). AJl >KacyliaJapablH
TIPHIUTIK €Tyl HOTIXKECIHJAE TY3UITeH KEpeKCi3 3arrap OKIe, Tepi 1MIEK apKbUIbI
CBIPTKA IIBIFAPBUIBIT OTHIPAJbl, SFHU OJIApAbl 3aT aJIMACyJbIH COHFbl ©HIMJIEpI
METa0OJUTTED JICT aTal/Ibl.

Bipinminik (6apiblK skacymianapia Kezaecedl:KeMipcylap,aKkybl3iap,Maiiap
YKOHE HYKJICHH KBIIIKBLIIAD).

Exinmunik (bapibik skacymaga Ke31eClelTiH MOJIeKyIanap).

Merabosiomuka — METabOIUTTEP KAThICBIHAA OTETIH XUMUSUIBIK YIEpIiCTED.
MetabonoMuka — Tipi J)Kacayiaigap/a )KYpPETIH «caycak TaHOaIapblH» KapacThlpaThIH
Kyiem OipaeH Olp XMMHUSIIBIK 3epTTey ojici. Jlamipek ailTKaHaa, TIpl »KacylIaHbIH
TOMEHT1 MOJIEKYJaJIbl METAa0OTUTTIK OeliHi (Tpoduib).

Kacymranarel, yananapaarsl, MyIlIe HEMECE ar3ajarbl 3aT aJiMacy MPOIECIHIH

COHFBI OHIMIHJIET1 META0OJUTTEP/I1 dKUHAKTANTBI.
4 O-xpuinapsl ambuirad SIMP (simepHbIli MarHUTHBIN PE30HAHC) CIIEKTPOCKOTIHS
omici 80-KbULIapbl OHWOJOTHSIBIK YJTIAETT METa0OJMTTEP/l CaHIBIK aHBIKTAyaa
JKOFapbl Ce3IMTaIIBIKKA JKEeTTl. MeTabonuTTepre cChlHaMaHbl eH ajramn JIOHIOoH aFbI
bupk6ex xoyeKi xacabl.

Macc CHeKTpOMEeTpHUS,KamUTIPIBl  dIeKTpodope3, Tra3asl XpoMoTorpadus
oaicTepl apKbUIbl METAOOJUTTEPIIH CaHJIbIK TAJJIaybIH jKacayFa 00JIa ibl.

CoipTKbl (hakTOpiap ar3afa ©3[IrHEH CNelU(pUKAIBIK ©3repicTep TYbIHIATIaNIbI.
bipak cbIpTKbI (pakTOp aHbIK OoJiFaHAa aeKBATThl (PYHKIIMOHAIAB MOP(POIOTHUSIIBIK
Oy3pLIbICTap TMaima Oomanmbl. [laToONOTHSUIBIK aHATOMHSHBIH HETi3IH KajaraH
akageMuk J|aBbITOBCKUM alTybl OOMBIHINIA: «OChUIAMINIA aF3a1a KeHoip KypbUIbIMaap
MeH OediMuenriml KemiciMaep mnaiiga Ooaibl.» A¥3a — JKYMBIC ICTEy YIIIH
METaJUIOUTaH/IThl TOMEOCTa3 KaXKeT O0JIFaH, Kyp/esl TUHAMHUKAIBIK MMOJIMIATAH/ThI
KOHE TOJIUMETANbl Kyile. TOKCHMKaHTTap romMeocTta3d OY3bUIBICHIHBIH XHUMHUSITBIK
dakTopmapel. DKcmpecc TeHuep e3repici opkamaH Tokcukanttap MeH JIHK-wbIH
OpEKETTECYIHEH eMeC, KoOlHE XUMUSIIBIK JKoHE (DM3UKAIBIK areHTTepIIiH
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aKybI3ZJapMEH OpeKeTTeCyiHeH maiina Oomanbl.  AKYBI3ABIH Type3repici TeHIAep
DKCIIPECCUSCHIH 0acKapaTblH aKybI3/bl JBIOBICTHI TI30€KKE >KOHE TPaHCKPHUIIIUS
(dhakTopsiapeIHa ocep eTe/l.

Ocpinaiiima akys3aap (GYHKIUSCBIH ©3TepTETIH CBHIPTKBI (DakTopiap reHaep
AKCIIPECCUSICHIHA 9CEP €Tyl MYMKIiH.

Kazipri TexHomorus MbIHAaFaH TEHAEP HKCIPECCUSIChIHA aHAU3 Kacaybl
JKOHE COJI YaKbITTa >Kacyllanapasl KyWe peTiHAe 3epTTeyAl KeHUImeTTi. [ enmep
AKCHIPECCUSCHIHBIH ©3Tepyl MPOTEOMAaHBIH ©3repiciHe ocep eTeTiHl Oenriai. bip
TEHHIH Ke3-KEeJITeH aKybI3JAbIK OHIMI MyTalUsIapAblH OOIybl KoHE TI30eKTepAiH
KaJBIITACybl JKOHE MOCTMOAM(DUKAIMOHIBI TYPO3repIiCTIH apKachlHIa TYpl
HbICaHJapAa Ke37eCcyl MyMKiH.

Ocplnaiiia KeHETTeH maiiia OoJifaH peaklusuiap TEeK MpoTeoMa JEHIeuiHJe
oonaapl. ['enaep cnenuduKalbIK TPOTEUHACP/IIH TY3UTylH aHbIKTaiabl. COHJIIBIKTaH
TeHJIIK 3epTTEYJIep JKOHE MPOTEOMHUKA OIPTYTAaC JKyie OOJIBIN TaObLIa bI.

Anam  TeHOMBIH  OOJIIEKTEYJIH  HOTWXKECIHAE  «IIOCTI€HOMUSIIBIK
TEXHOJIOTHUSIIapy JIeN aTajaTblH TYOereWsi >kaHa CHUMNAaTThlH OIpHEIIe FBUIBIMU
OarpITTaphl maiiga 0onasl. [loCTreHOMUKANBIK TEXHOJOTHUSIIAPFAa MBIHANAP KaTabl:
r€HOMMKA, TPAHCKPUNTOMHUKA, MPOTEOMHKA XKOHE METa0O0JIOMUKA - TIpl *KyHenepal
3epTTEYJIH  TEXHHUKAJBIK  JKOHE  OJICTEMENIIK  OJICTEPIHIH  KUBIHTBIFHI,
OnouH(OpMaTUKa - aKHapaTThIK >KOHE ECENTEeyIlTI KOJIAayAbl KamMTamachl3 €Ty
KypaJibl, HAHOOMOTEXHOJIOTHUS - HOTHUXKENEP/l MPAKTUKAIIBIK 1ICKE achlpy TACUII JKQHE
MOJIEKYJIIPIABIK OUOIOTHUS - OMIPIH 1presi FbUIbIMBI.

[TpoTeomuka - KIETKalbIK MPOTEOMIAPAbIH CaJbICTBIpMajbl 3€pTTEYiMEH
alfHAJIBICATBIH MOJICKYJISIPJIBIK OMOJIOTHs OaFbIThl (OHBIH OCHI JJaMy CATBICBIHIA OCHI
KJIETKaHBbIH OEJIOKTAPBIHBIH JKUBIHTBHIFBI), TEHOMHKaJaH OcKeH. lIporeomuka
aKybI3Jap/IbIH Tipl aF3ajapaarbl ©3apa OPeKETTECyiH 3epTTeIi.

[IpoTeomMuka akybI3apIbIH Tipl ar3ajapaarbkl ©3apa OpPEeKETTECYiH 3ePTTEHII.
[IpoTeoMukTepiH anAbIHIA YIIKEH MIHICT O0ap - *KeKe aKybI3AapblH (PyHKITHOHAIBI
pOJIIH OJIAPABIH camajbl XOHE camajbl AIKCIEPUMEHTAJIBl CAIBICTHIPY apPKBUIBI
aHBIKTay. OPTYPIl Ke3eHAEPJIET] KOHE dPTYPJIl JaMy CaThLIAPbIHIAFbl KACYIIaaFrbl
CaHIIBIK KypaMbl, aKybI3[AbIH KYPBUIBIMBI MEH OHBIH (DYHKIUSIAPHl apachIHIAFbI
KaThIHACTHI aHBIKTANIBI.

[[TamaMeHn ecenTereHiae, bBIKTUMaN ajgaM MpOTeWHAEpiHIH caHbl 1-men 100
MWJUIMOH TIPOTEUHTe JeiiH, opuHe, Olp-OipiMEeH e3apa OpeKeTTecyl MYMKIH >KOHE
MYH/ail e3apa opeKeTTep/IiH CaHbl ecenTenameiiai. 'enomaMmen ykcac Oykisl mpoTeoMa
(OapnblK  amaMHBIH TEHACPIHIH JKUBIHTBIFBI) Oenriiali Oip yakpITTa JKacylraaa
KJIBINTACKaH 0apJIbIK aKybI3 MOJICKYJIaJapbIHBIH KOCHIH IBICHI.

['eHOMBI «BIpFaK «, OYJI MPOLIECTEP TEOPHUSIIBIK OCHI YAIIBIKTA JKYpe allafbl,
al TpPOTeyM, KOJ JKETIMIl NpOTeHHJEpre KaparaHia,» Oyl >kepae He Ooibln
JKaTKaHBIH «alTagbl.
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[IpoTeunnep ’kacyliaHblH O€JICEHJII OMIpPIH aHBIKTalIbl, adl HYKJICHUH
KBIIIKBLIIAPhI KOPIHEI

byn KbI3METTIH Tek KaHa ocrnapbl. I[IpoTeomM - OCbl COTTE YSIIBIKTHIH
«MYJIKIH WHBEHTapH3allysiay» HEMece OHBIH OMIpIHAEri cOTTepaiH OipiH TycipeTiH
KBUIAM CYpETKEe TYCIpy.

[TpoTeoma yHemi e3repei. OUTKEHI aKybI3 MOJICKYJIaIapbIHBIH KypaMbIHa 9p
TYypJli ocep etenmi (akTopiap: KOPEKTIK 3aTTapibl TaHJAAy >KOHE OTTErl JKeTKi3y,
OCEpUIETIH CTpecC XKoHE alblHFAaH AJpUIK 3artap. JleHe (QU3HOIOTHUSIIBIK Tere-
TEHJITIH CaKTayFa ThIPBICHIN, KOpIIaFaH OpTa KYWiHe dpKalllaH »ayan Oepel.
3epTTEy HOTIKENEPIH JAUBIKTHI TYp/€ TYCIHAIPY YIIIH COTTHIK TOKCHUKOJIOTHS YIIiH
TEHETUKAJIBIK JCPEKTep i€ MaHbI3/bl. MbIcalbl, OpraHu3MIErT KCEHOOMOTHUKAIIBIK
ouoTpaHchOpMAIUSHBIH  KOJAApbl MEH JKbUIIAMJIBIFBIH Oy VIIIH KaHJaFrbl
3aTTapbIH KOHIIEHTPAIUSCHI MEH OHBIH
VBITTHI J103a, KOOIPJICHYIIIHIH JCHCAYJIbIFbIHA 3USHHBIH aopexeci. [Iporeomabik
TOCIT KOpIIaraH OPTaHbIH (DaKTOpJapbIHBIH jKacyllla OeJOKTapblHA OCEPIH 3epTTEY
YIIH jKaHa TEXHOJIOTUSIHBI YCHIHABI.

buocucTteMaHblH HETi3rl KacueTrTepi: MeTaboJIu3M, IUJIACTUKANBIK JKOHE
DHEPrus ajnmacy, peTTeNy >KOHE TITIPKEHY, KOO€r JKOHE ©3repMeNuIiK e3apa
OailiaHbICThl. TOKCUTEHTTEP MYMKIH
Kylieniy TyTtactail aifaHja, COHJaM-ak >KyWeHiH Oenrur Oip ipreii KacuUeTTepiHe
ipikren acep eTyl. KCeHOOMOTHKTIH YBITTBUIBIFBI KaHIIAJBIKTBI JKOFapbl Ooiica,
COFYPJIbIM OYJ1 OPEKETTIH CEJICKTUBTUIIT alKbIHaTa/Ibl.
3epTTey HBICAHBI KOHE Tajjay MIHICTTEPl TOKCHUKOJOTHUSIAFhl 3€PTTEY 9MICTEPIH
TaHJAy/lbl aHBIKTAWIbl. TOKCUKAHTTapIbIH 9CEp €Ty TETIKTepIH 3epTTEereH/Ie
OMOXUMUSIIBIK JKOHE (PU3MKA-XUMUSUIBIK 3€pTTEy OJIICTEpPIH KEHIHEH KOJIJaHyFa
Oomapl.

Omap  MOJEKYJNSpPABIK  JEHTeWIl  CHUMATTalbl  TOKCHUKAHTTAapbIH
perenTopjIapMeH e3apa dpeKeTTecyi, onorpaHchopmarys GEepMEHTTEPl, XUMHUSIIBIK
3aTTapAbIH TachbIMalaHybl, 0acka MakpomoJieKkyanap. XKacymaHbslH 3aKbIMIaHYbIH
aHBIKTAY YUIIH, TYPJl MOP(GOIOTHUSIIBIK ([IUTOTCHETUKAIBIK, TUCTO(PU3UOIOTUSIIBIK,
TUCTOXUMHUSIIIBIK YKOHE T.0.) 9ICTEPiH KOJAaHAIbI.

OU3NONOTUSIIBIK peaKIHUsIIapIbl HEMece OPTaHHBIH HEMece OpPTaHW3M JCHreHiHaer]
NATOJIOTHSUIBIK ~ MPOLECTEP/l  3€pTTey  (DU3MOJIOTHSUIBIK ~ KOMETIMEH  JKy3ere
achIpbUIAJIbl. QMICTEp, MBICAIbI, MIHE3-KYIBIK TECTUIEyiH Oarajay OpraHu3MHIH
YKaJITIBI YKaFTalbIHBIH a)KbIpaMac mapachl OOJIBIT TaObLIa b

OneTTe  OuOXKyhenepai  YUBIMIACTBIPYABIH — Kejecl  JAeHreisepl  OesmiHeni:
MOJICKYJIAJIBIK JKOHE MOJCKYJSPIBIK JKYHeIep, KacylajblK, >KacylIaJbIK, OpraH,
OYKLT OpraHu3M, XajblK, OHMOTCOICHOJOTHSIBIK. YBITTHI OCEp €TYMIH MaKCaThl
OpTaHHBIH KE€3-KEJITeH MOJIEKYIachl 00Iybl MyMKIH.
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MounekynsapablK ~— KyHenep ©3[epiHiH  KacHUeTTEpiH TOKCHUKAHTTapbIH
oCepiMEH e3repTe/ll, MbICajbl, TTYTaTHUOH KYHecl 1IIHAET] 3aTTapAblH CaKTaTybIMECH
OailJIaHBICTHI MTPOLIECTEpPre TIKEIEH KaThICaIbl,

PHUKJIET TOMEOCTa3bl JKOHE TOKCUKAHTTAP/bIH dCEPIHEH TaOWFU LUTOMPOTEKIUSHBIH
OMOXMMMSITBIK JKYHEC] )KETEKII peJT aTKapaIbl.

Kasipri yakpITTa KCEHOOMOTHKTEpIIH IUTOTOKCHUKAIBIK OCEPIHIH  aybIPIIBIFbI
(KOHBYJIBCHSUIBIK YJIBI 3aTTap, ICHUXOTPONTHIK 3aTTap, METXEMOIVIOOMH[l TY3YIIi
3aTTap, YIIIa yibl 3aTTap, AIKWIMPIEHTIH areHTTep, UUTOCTATUKTED JKIHE T.0.) )KOHE
TIIyTaTUOH JKYHECIHIET1 3aKbIMHBIH aybIPIIBIFHI,

TIIyTaTHOH, OEMOKTap/bIH CYJIb(MTUIPUIIL TONTAPhI, MATOHUAIBBI JUATIUTUITED,
JUEHII KOHBIOTATTap, TII0TATUOH-PEIYKIIUS OCICEHIUTITIHIH TOMEH IEY1, TIIF0K03a-6-
dochar nmeruaporeHassl, rayraTHoH-ONperoxidase, glutathione-8-transferase »xone
Karasasa.

MonekynanslK *Kylenep/ieH KypblUIFaH MOJIEKYJISIPIIBIK KeleHAep, TI30eKTep
HEMECe JKeJIUIep CUHTE3/IeyTre )KoHE O/1aH Ja KYpAel YUbIMFa KaTbICaibl
YKACYIIATBIK (PparMeHTTEp, MbICAIIBI, PO HEMECE MUTOXOHJIpHUS. TOKCUKaAHTTap IbIH
acepi KeiiJ1e CENIeKTHUBTI, ajl YJIbl TONTAp IUTOIIa3MaIbIK HEMECE JIN30COMAIIBIK yIap,
MeMOpaHa >kKoHE TeHOTOKCHUKAHTTAp KOHE T.0. CUSKTHI aHBIKTAIa IbI.

OyHKIMOHANIBIK HEMece KYPBUIBIMABIK OY3bUTyNap jkacymrajiap OYKiT Kem
KACyIIaJblK ar3afa yibl 3aKbIMIAHYAbl TyIbIpaabl. Typiil opraHaapiblH Kehoip
TOKCUKAHTTapfa CEJEKTUBTI CE3IMTAIABIFEI Oap JKEKe OpraHu3M >KYHeJepiHiH
IBOJTIOLIUSIIBIK TaMybIMEH OaliIaHbICTHI.

Peuienitopnap curnan OGepeTiH MoJieKyJanap YIIiH Oip HeMece ofaH Ja Kell
OallJIaHBICTRIPATBIH ~ y4YacKeJepre W€ J>KOHE OJIapJblH JIUTaHJapblHA KOFaphI
YKAKBIHIBIFBIH KOpceTel. Ke3-KenreH xacyiianblH, TIHHIH, OPTaHHbBIH dJIeyeT1 Kol
TYPJIl TUNTET1 PEeNTOPIaAp JKOHE IHATEHIK 3aT KoHE KCEHOOMOTHKTIH OCHI TYPHAETi
perenTopMeH  OalmaHBICTBIpY O€Nril  KOHIEHTpalMsUlap ayKbIMbIHIA FaHa
ipikTenesni.

buocucreManarpl TUTaHATHIH KOHIICHTPAUSICHIHBIH KOFAPhUIAybl KEHEUTYTE
okeneni. On e3apa OPEKETTECETIH PEeenTOpJapAblH TYPJIEPIHIH CHEKTPl >KOHE,
JIEMEK, OHbIH OUOJIOTUSUIBIK OCJICEHIUIITIHIH ©3Trepyi.

bruonorusineik  KyWeHIH KYpBUIBIMIBIK KOMIIOHEHTI, ©3apa opeKeTTecyi
TOKCUKAHTIICH >KayanThl KAJBINTACTBIPYFa abIll KEIMEW I, «IBIOBICCHI3)» PEIEeTTOp
peTiHie aHbIKTanaabl. beicenai penentop TOKCHHAI TporecTi Oacrtaiiabl. by
XKarJaiaa «MaKkcaTThl KYPBUTBIMY) TEPMHHI KOJTaHbLIA b

Tokcukonorusga oIeTTe TOKCUKAHTTApIbIH JcepiHe YIIbIparaH Jien
caHasaibl
HEFYpJIBIM O€JICeH I perienTopiap (HbICAHANBI KYPBUIBIMIAP) ©3apa OpeKeTTecel,
COHJali-aK pelenTopaAblH MaHbI3AbUIBIFEI MeH MJII'-HbI ycTay yIIiH 3aKbIMAaiIFaH
OMOJOTHSITBIK KY€ HEFYPIIBIM MAaHbBI3IbI.
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VYBITTBI 9cepiiepre apHajaFaH MakcaTTap (peuentopiap):
* ’KacylraapayiblK KEHICTIKTIH KYPBUIBIMJABIK 3JEMEHTTEpl (MbICAJIBI, HIEMEHTAJIbI
CYMBIKTBIKTBIH KYPBUIBIMJIBIK 3JEMEHTTEPIH OalIaHBICTBIPY KOHE WHAKTHBAIUSIIAY
YKOHE OCMOTHKAJIBIK KbICBIMHBIH OY3bLTybIHA OKEJIETIH KaH a3Macsl, pH e3repyi);
* OpraHu3MHIH KYPBUIBIMJBIK 3J€MEHTTepl (OeIoKTap, HYKJIEUH KbIIIKbUIIAPHI,
MeMOpaHaIapbIH JUIUATI AIEMEHTTEP1, SHAOTEHA1 OMOPETyISTOPIAP IbIH TaHAAY b
peuenTopiapsl);
* JKaCyIIAJIbIK KbI3METTI PETTEY KYHeNepiHIH KYPbUIBIMIBIK 3JIEMEHTTEPI.
4. MiutiocTpaTuBTI MaTepuad:
- npe3edTtanus Microsoft Power Point.
5. ¥ChIHBLIFaH J1e0ueTTep
Heri3ri:
Ka3ak TLIiHae:

13. ApeictanoBa, T. A. buonorusnelk wMaTepuaigaH MHHEpaJIay oJiciMeH
OKIIIayJIaHATBIH YJIbI JKOHE KYIITI dcepJl 3aTTap TOObI: XUMHUSI -(papMarieBTUKAIIBIK
dak. IV kypc cTyneHTTepine apHaJIFaH OKy Kypaisl / - Anmatsl : OBepo, 2012. -
100 Get. C

14. ApwictanoBa, T. A. buonorusnelk maTepuangaH SKCTPAKLIUS OJIC1 aPKbLIbI
OKIIAyJIAHATBIH  yJbl JKOHE KYIUTI ocepil 3arrap TONTapbl: XUMHUSA -
(bapmaneBTUKaANBIK QakynbTeTiHiH [V-Kype CTyAeHTTepiHE apHaIFaH OKY Kypaubl /
- Anmartsl : OBepo, 2012

15. MyxameTrxkaHoB, A. M. XUMUSIJIBIK KapyAblH Kbl )KOHE METUIIMHA-TAKTUKAJIBIK
cUmnaTTaMachl : OKy Kypausl. - 2-6ac. - Kaparanns! : )KK "Ax Hyp", 2013.

16. OpnabaeBa C.K., CepikbaeBa A.Jl., KapakynoBa A.Ill., XymaraeBa I'.C. Cort-
XUMUSJIBIK ~ capartay >KOHE aHaJUTUKAIBIK JuarHocTuka. OKy-ojicTeMerik
Kypasibl. — AnmaTel: «9Bepoy» bacmacsl, 2016. -2800.

17. Tynees, . KnuHukanbslk TOKCUKOJIOTHS: OKYy Kypaibl/. - [lleimkent: "Hypaana -
LTD", 2013. - 592 6Ger. c.

18. llyxkip6ekoBa, A. b. TOKCHKOJIOTHSUIBIK XUMHUS : OKYJBIK . - AJMaThl : DBEpo,
2013

OpPbIC TUTIHIE:

11. Bepreiiuuk T.X. Tokcukojoruueckas XUMHUs: YYEOHUK JJIsi CTYACHTOB dapMm.
By30B U (QakynbretoB / T.X. Bepreituuk; pen. E.H. Bepreitunk . - 3-e uzg.,
nepepad. u nom. - M.: MEInpecc-undopm, 2012. - 432 c.

12. IInetenéBa, T. B. Tokcukonoruueckas xumus: yueOonuk /. - M.: 'D0TAP -
Memna, 2013.-513 ¢

13. Tokcukonorudeckass XuUMHUS: METa0OJIM3M W aHaju3 TOKCHKAHTOB: y4deOHOE
nocobue + CD/ nox pen. H.U. Kanerunoii. — M., 2008. — 1016 c. ITepemnuer.
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14. Tokcukonoruyeckas xumus: yueoHuk / nmox pen. T.B. [InereneBoit. — 2-oe u3m. —
M., 2008. — 512 c. Ilepemer.

15. TCX-CKpUHUHT TOKCHKOJIOTUYECKH 3HAYMMBIX COCIUHCHHHA, HW30JMPYEMbIX
IKCTpaKIMel u copbiueit : yuebHoe nocodue / I'.B. Pamenckas, I'.M. Poauonosa,
H.U. Ky3nenosa u A.E. IletyxoB ; pea. A.Il. Ap3zamacueB . - M.: I'D0TAP-
Menmua, 2010. - 240 c.

3JIEKTPOHABI 0achLIBIMAAP:

9. AmanuTHdeckas TUAarHOCTHKA HApKOMaHWUU W TOKCHUKOMaHWH. broaHanmuTmdeckas
XUMHUSL W TOKCUKOJorus [DnektpoHHblii pecypc / HOKI'®A; Men. wu
dapmaneBTHUECKU (aKyIbTEThl. - JJEKTPOH. TekcToBbie naH. ( 25,4 MO). -
HIevkeHT: b. 1., 2011. - 351. onit. iuck (CD-ROM).

10. Tokcukonoruueckass XuMHus. AHAIUTUYECKAs] TOKCHUKOJIOTHS [DJIEKTPOHHBIM
pecypc]: yuebnuk / mox pen. P. V. XaGpuesa. - DeKTpoH. TeKCTOBBIC JaH. (43,7
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2. MakcaThbl: CTyICHTTEpTre YJIbl 3aTTapFa KIMHUKA-TOKCHKOJIOTHSIIBIK Taj1ay KOHE
aJIBIHFaH HOTIDKEJIEP/I1 IYPHIC KOPBITHIHABLIAYABI YHPETY YIIIH OJapablH O11iMiH
JKOHE TYCIHIKTEPIH KAJIBIITACTBIPY.

3. JJapic Te3ucrepi

Kocnap:

1. Vb1 5x0HE KYIITI 9CepJii 3aTTap TalJaybIHAAFbl ra3sl XxpoMarorpadus dici.
2. YIIbI 3K9HE KYIITI 9cepdi 3aTTap Ja00paTopibl-IKCIPece JUarHOCTUKACHIHAAFbI
MUKpoaudy3us oici.

3. VIIbI 5k9HE KYIITI 9cepdii 3aTTap Ja00paTopibl-IKCIPEcC JUarHOCTUKACHIHAAFbI
(hOTOKOTOPUMETPHS JICI.

Jlekums Te3UChI:

CrnopTiisUIapAbIH KUl KaWThIC OOJFaHHAH KEWiH JONMMUHITI 0aKblIayChl3 KOJAaHyFa
OailyIaHBICTBI JKaphICTapla TOYyeJCI3 JONUHTKE Kapchl kypec areHTTiri (WADA)
Kypeuiibl. Kenteren xpurmap 0ol WADA sxone XOK kemnrtereH skarmainapia
JTOMUHT-0aKbUIAYbIH OPTYPJl TypJiepl apKbUIbl OJMMIIMAJANBIK >KEHICTEp MEH
peKopATapFa KOJI )KETKI3/11 IeTeH KOPBIThIHABIFA KEJIII.

Kenireren ennepae e3aepiHiH JTONUHTKE Kapchl 3epTxaHanapbl 6ap: WADA Oyridri
KYH1 JONMHUHTKE Kapchl 32 NONMMHTKE KapChl 3€pTXaHAHbl aKKpEAUTALMSIIAAbl JKOHE
Oykin oseM OoifbIHIIA OlpKaTtap 3epTXaHajap aKKpeIUTTey MpOLECIHAE TYp.
Peceitnik JlonuHr OpTanbiFbl KaOJBIKTBI KOHE KYHISTIKTI Taljgay MEH 3epTTey
JEHTeHIHIH QJIEMJIIK JKETEKII JIabopaTOpUsIIapbIHBIH Oipi  OOJBIN  TaObLIAJBI.
Coumnperi apnaiibl Ommmnuana 3eprxaHackl 2014 xpurFbl ONMMIIAAIATBIK KOHE
[Tapanumnuamanblk KbICKBI OWBIHAAPBIHAA JKYMBIC icTey yimiH WADA-Men
akkpeauTTenareH. Mockeyneri JlonmuHr opranbirsl kblibiHA 20 000-Fa nmeitin tammay
YKacalIbl, KapbhICTapra JaWbIHIBIK KE31HJE dKOHE KapbICTAp KE31HJE KAPbICTAH ThIC
Ke3eHJEC CHOPTIIbUIApJaH ajblHFaH yaruiepal  ceiHaael.  Kazipri WADA
epexKeNepiHe COMKec, XalbIKapaJIblK YHBIMAAPIBIH KOJAAybIMEH OTKI3UIETIH ipi
JKapbICTapFra KaTbICaTblH OapJIbIK CHIOpTUIbLIApAaH anbiHFad yaruiep 10 sxbutra (2014
KbUTFa JCeHiH, Oy Ke3eH &8 >KbUI1) cakTalisl. byn yariiepai Tangayfra, JTOMUHTTIK
JIopiaepal Tajjay YIIiH aHaJUTUKAIBIK >KaOJbIKTap MEH OMICTEpMAlH JaMybIHa
OalmaHBICTBI MYMKIH OOJaThIH camajibl >KOHE CaHABIK AaHBIKTayAa CE31MTaJIJIbIK
JIeHreliHe KaWTa opaiybl YIIiH xacanabl.balikaynan OipHelle >KbUI ©TKEH COH,
JOTIUHITIK J9pi-I9pi-IopMEKTepal MapamnartayjaH ablpy Typalibl OeITuIl KenTereH
icrep ©Oap. JlomuHTKE Kapchl JIabopaTOpUsUIapABbIH KbI3METI OoceKenecTepiH
OakpUIaybIMEH FaHa €MEC, COHIa-aK KeH ayKbIMIbI (hapMarleBTUKAIIBIK MperapaTTap
MEH OJIApJIbIH a/1aM aF3aChIHJIaFbl META0OIM3MIH 3epTTey OOMBIHIIA 3epTTEyIEPMEH
OaitytaHbICTRL. JKOFaphl CHOPTTHIK HOTIDKENEPTe KOJ IKETKI3yre BIHTATAHIBIPATHIH
KaHa KYpaJaaapblH maiaa 00JIybIHA XKOHE COMKecTeHaIpuTyiHe OaimanbicTel WADA
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THIBIM CaJIbIHFAH TMpernapaTTap Ti3IMIH yHeMi ToiThipansl. CoHnai-ak, oenriut Oip
3aTTap/ibl aHBIKTAy YIIIH YHEMi »aHa OJICTEMENK TOCUIASp J3IpJICHIN JKaThIp,
OHTAWJIAHJBIPY TPOLIEypaliapbl OJAPJAbIH KYHBIH JKEJCNJIETy KoHE a3ailTy YIIiH
oHTaWmanablpburad. Mpeicansl, @OI'VII «JlonmuHrke Kapchl — OpPTaBIFBIHBIHY
MaMaHJIapbl ~ CIOPTIIBUIAPABIH ~ JOTMHMHITIK  OaKbUIAyBIHIA  SPUTPOMOITHHII
KaObUIIayAbl aHBIKTAy OJICIH oWjanm Ta0yFa TATEeHT aljbl. OJK30TCHIl aaam

DPUTPOIOAITUHIH  aHBIKTAyJbIH Heri3ri kombl - UWOD omiciMen 3opieri
APUTPOIOATHUHHIH Tikesel ananusi (isoelectrofixation -
IPOTEHHIEP MeH OJIapIbIH bpakusIapbIHBIH AIEKTPOPOPETHUKATBIK

JTUCTUIISIIUSCHI) KOC OJ0TaIus jKOHE XUMUJIIOMHUHECIICHITUSHBI TaJllaybIMeH Oipre.
byn onic y3ak (3 KyH) jKoHE yaKbITThI KaXeT erefl. [laTeHTTiH aBTOpiapsl Tarsl O1p
IISITIM/I  YCBIHIBI: KOFApbl camajibl CYWBIK XpoMarorpadusHbl MaiganaHbIIn
TaHJay/Ibl KaHaMa OMOXMMUSJIBIK TaHOajdapHbl jkKaHaMa aHBIKTAy, JKOFapbl pyKcaT
CTIITEH TaHJEeM MaccC-CIIEKTPOMETPHAChIMEH YHeceal. by TanmaynblH KYHBIH
TOMEHJIETYTE KOHE OHBIH YaKbIThIH €/19y1p KbICKapTyFa MyMKiH K O6epi [1].

bapiblk AOMMHTTIK KOpJapbl MIAPTTHI TypjAe €Ki Tomnka Oenyre Oojanbl: OapibIK
CIIOPTTHIK MaHcan OoibIHA MaljajJaHyFa ThIMBIM CaJbIHFAH JKOHE KaphbiCTapjia FaHa
THINBIM CAJIBIHFAH TperapaTTap. MeTaboIuTTep/IiH 13/IepiH Kachpy HEeMece Oap IbIH
IIOFBIPJIAHYBIH €H TOMEH aHBIKTAJIATHIH JEHICHICH TOMEH TYCIpy YIIIH OpTYpJi
METUITMHAIBIK MAaHUTYJISIIASIIAPAbl OpbIHAaFaHaa Oy3yIbLIbIKTap 0ap. EH TaHbIMan
remojiranu3. COHbIMEH KaTap, ©3 KaHbIHBIH KaH KYIObl - J€HEHIH MYMKIHJIIKTEPiH
BIHTATAHIBIPYABIH THIMII KYpalbl - XaJbIKApajblK epeKeIepMEH JIe THIHBIM
canbpiHFaH. COHIBIKTaH Ka3ipri 3aMaHFbl JIOMMMHTKE KAPChl 3epTXaHAJIAp CIIOPTIIBIHBIH
OMOJIOTHSIIBIK CYMBIKTBIKTAPBIH FaHAa €MEeC, COHBIMEH KaTap TEeHETHKAJBIK >KOHE
OMOXUMUSIIBIK KOPCETKIIITep YIIH «KaH TOJIKYKAaTTaphDy JIepeKkTep 0a3achiH
JKacauapl.

TeIMBIM calIbIHFaH TperapaTTapJblH YHEMI OCIill Kejie >KaTKaH Ti3iMi €H O3bIK
FBUTBIMH KAOJBIKTapAbpl Takgamanyasl Taian erenl. CoHsiMeH Oipre, Oip YITiHI
Tajaay KYHbBI )KETKUTIKTI KOFaphl, OVJT )KaOABIKTHIH THUIMIUTITIHE KOCHIMIIIA TajanTap
KOSIIbl. AaMHBIH OWOJIOTUSUIBIK CYWBIKTBIKTapblH 3€pTTEy OYIiHT1 TaHJarbl €H
Kypaeii TaIJaMaJIbIK MIHJETTEPIIH Oipi 00IBII TaObLIAbI.
KUBIHIBIK aTaMHBIH OWOJOTHSIIBIK CYWBIKTBIKTAPhl ©T€ TBIFBI3 «XUMUSIIBIKY) Ty
TYABIPaThIH KYpZAENl KONMKOMIIOHEHTTI XMUMHSUIBIK MaTpuliajiap OOJbIl TaObLIAJIbI,
OFaH KapcChl THIMBIM CaJIbIHFAH 3aTTapAbIH HEMECE OJIap/AblH META0OJUTTEPIHIH OTE a3
KOHIICHTpaIsAchl 00ybl Kepek. COHABIKTaH, JOMUHITIK IpernapaTTapabl >KOHE
OJIap/bIH META0OJUTTEPIH KEMICH/Il YAl MaTPHUIAChIH/Ia AaHBIKTAy TEK COHFBI
xpoMarorpadusi 9ICTEpiH KOHE MACC-CIIEKTPOMETPUSIHBI KOJIJAaHY apKbLUIbI MYMKIH
oomanel. ['a3 HeMece cyHbIK XpoMarorpadIieH YII €CeJICHIeH TOpT JAOHTreleK Macc-
CIEKTPOMETPJIEPTe Kapchl JOMMHTKE Kapchl Oakplaayna KeH TapaiFaH. by
KYPBUIFBIIIAPIBIH apTHIKIIBUIBIFBI - KOFAPhl CE3IMTANIBIK, CEJICKTUBTI JKOHE YKOFAPHI
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Tajajay  OKbULIAMJIBIFBL.  Macc-CeKTpOMETp/AiH ~ KOFaphl  KbUIJaMIBIFBIMEH
OalaHbICTBI, yiATieri Oip XpoMarorpadusiiblK aijay YIIiH OipHEIIe OHJaraH
THIBIM CaJbIHFAH 3aTTap AaHbBIKTATYbl MYMKIH. YII KBaJpoOIOJaJIbIK Macc-
CHEKTPOMETPIEP/IIH HET13T1 apTHIKIIBLIBIFBI - OCNTUI1 3aTTapAbIH aHBIKTATY KaOlIeTi.
MOJICKYJISIPJIBIK Maccachl JKOHE YIITIK KBaJIPOIOJANBIK MacC-CIEKTPOMETPIHIH
COKTBIFBICKAH JKacCyIIaChIHJAFbI BIIBIPAUTHIH OHIMAEpl Oenrini 3aTTap. bipak cOHFBI
KbLUIIAPbI AHTH-TONUHTTIK nabopaTopusiap oenrici3 KOCBUIBICTapIbIH
MEeTa0OJMTTEPIHIH ChIHAMA YATUIEPIHIE alllbUTYbIMEH KMl K€3/1€Ce/Il.

ArTar aiTKaHaa, CTEPOUI JICTI aTaJIaThIH KYPBUIFBIHBI KOJITAHY aJIJIbIH-ama 00KaM bl
npoOriemara aifHadybl MYMKIH. ByJl MoceneHi mienty yIiH jKOFapbl pyKcaT eTiITreH
MacC-CIEKTPOMETPUSIHBI KOJIIaHY KaXKeT.

byn sxarmaiina sxorapel pykcar (50 000 >xoHe ofaH >KOFapbl) apKachlH/Ia HAKThI
3aTTap MEH «XMMUSUIBIK» IIyJbl HAKThl MaccaiapmeH Oenyre Oonanbl. byn omictin
apTHIKIIBUIBIFBl MBIHA/IA, aKMapaTThIK (aia Tek OepuireH Oeirui 3arrap Typaibl
FaHa eMec, COHJai-aK Tajijjay Ke31HJIe TIPKEITeH OapJibIK 3aTTap Typasbl aKapaTThl
CaKTauIbl.

backa 3arrapmaeiH 0ap-)KOFBIH TEKcepy KaxeT O0ojca, KOChIMIIA Taujgay jkKacau
anmamceI3, O1pak O0actamnkbl (hailyibl KaiiTa OHJICHI3.

ConbIMeH 0Oipre, >KOFapbl PYKcaT €TUINeH TaHAEM MaccC-CIIEeKTPOMETP1 TaHbIMas
JTOTMHTTIK  KOCBUIBICTAPABIH KOFApPhl CE3IMTANIBIKTHI  KbUITAM CKPUHUHTIHE
apHaJIFaH CEJIEKTHUBTI 9MIICTEp peTiHAe KyMbIC icTei amanbl [3]. COHFBI KbUIIAPHI
YKacaJIbIHFaH MacC-CIIEKTPOMETPUSIIBIK aHAIU3ATOPIbIH OpOUTANIBIK Ty3arkl Orbitrap
MOH/JAPBIHBIH HETI3IHEH JKaHa Typl - OCBIHAAM TaugayablH THIMIUITT MeEH
JIYPBICTBIFBIH anuTapJIbIKTan apTTBIPBL. by KYpBbUIFbLIAP YKOFaphbl
@KBIPATBIMIIBUIBIKKA W€ JKOHE COJ  YaKbhITTa OJap AaHBIKTAIATHIH 3aTTapibiH
KOHIICHTPAIUSACHIHBIH TOMEH JCHICHIMEH OaiaHbICTBI IIpoOIeMaapapl OHall JKEeHE
ananpl. Jlonm ocbiHAal JOMMMHTKE KapChl 3epTXaHajiap apKeUibl xKyprizuieai. COHbIMEH
KaTtap, PYKCATTHIH JKOFapbljaybl O€NOK TaOWFATBIHBIH 3aTTapblH Tajjay YIIiH
ONETTETiIe KOJJAAHBIIATBIH VIIy YaKbITBIHBIH THITIH MAaccC-aHaJu3aTopiiapra
KATBICThl OOJFaHABIKTAH CE3IMTAJIBIKTBIH TOMEHJIeyiHe okenmeiial. CoHFbl Ke3aepi
JIONIMHTKE Kapchl 3epTXaHajaplblH alJblHIa TYpraH Tarbl Oip Mocene - Oyl
NeNTUATIK JOMUHT Jemn arajafbl. MoceleHiH MoHl - Oy MNenTUATEpAlH aaam
ar3acblHa CEHII3UTyl, OJap KJIACCHUKaJbIK CO3Jle JOMHUHI >Kacamalabl. Auaiima, Oy
NENTUATED OMOXUMUSIIBIK TPOIECTEPAl ©3repTe/li, MbBICAbl, aJaM aF3achIH/IaFbl
TYPJIl TOPMOHJIAPABIH MOJILIEP] apTajbl, )KOFapbl )KYKTEMEHI TachbIMaiay >KeHUIIpEK
OoJIaabl.

ConbIMEH KaTap, TOPMOHIAPIABIH KypamMblH Oakpliay TMaiachl3, OWTKEeHI
TOPMOHJAP/IBIH JEHIei1 keKe O0JbIN Ta0bLIaAbl )KOHE KeH ayKbIM/1a ©3repyl MyMKIH.
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MyHnaii menTuaTepAl aHbBIKTAay MpoOIeMachl «OpPOMTANBIK TY3aK» TYPIHIET]
JKanrmai aHaiau3aTopbl 0ap >KOFapbl pyKcaT €TIITeH KYPBUIFbIHBI NaiifiajlaHa OThIPHII
TaOBICTHI MICIITYl MYMKiH. JIOMMHTTIH Ka31pri 3aMaHFbl TypJIepiHiH Oipi -
xkacauael Typae caneiaFan PHK-wuer  kommany, onm  20-mam  300-xe geifinTi
HyKJIeoTuaTep Oap Mojekymanapabsl Kamtuabl. SiIRNA - eH kpicka Ti30ekti PHK.
Onap RNA wunrepdepenmusicbina sxayantsl, 0yn matpuna PHK-HBIH KalThIMCBHI3
HaIlIapJiayblHa dKeJe/l )KOHEe OChLIaiIla TeH/ IIK IEHI e Ier] aFr3aHblH METaO0IUKAIIbIK
npouectepine acep eredl. SIRNA 3ar aamacy mporecTepiH MakcaTThl TYPAE ©3repTy
YII1H TaOBICThI CUHTE3/1€Ty1 MYMKIH.

Mpeicasira, OYJIIIBIKET TIHIHIH ©CyiHE KeIepri KeNTIpeTIH MUOCTAaTUH MPOTEHHIH
OHJIIpyre >KayanThl TEeHHIH ocepl. MUOCTaTUHHIH ocepiH OyrarTtay OYJIIIBIKET
MaCCaChIHBIH alTapibIKTall ecyiHe oKelse/l, OyJI Mailibl KaOaTThIH TOJBIK OOJIMAYBI
nepiik. Cozpumansl emec cuPHK-HiH Moandukanusianran MoJieKyJianaphl JKOFaphl
aXBIPATHIMJIBUIBIKTHI MacC-CIIEKTPOMETPHS apKbLIbI epekiieneHyi MyMkiH. KeOinece
CHOPTUIBLIAP JOMUHT PETiHAEC aHA0OIUKAIBIK CTEPOUITEP TOOBIHA, TECTOCTEPOHHBIH

CUHTETUKAJIBIK aHajorrapbiHa YKaTaTbIH Jopiaepal nanagaHabl.
TectocTepoH anaMm ar3acblHAa TAaOWUFU TYPAE IUBIFAPbUIAJbI, KOHE OHBIH
aHaJIOTTapbIH namuagany OHBIH LIOFBIPJIAHYBIHBIH ecylHe oKenyi

MYMKiH. CHHTETUKAJIBIK TECTOCTCPOHHBIH KOJITAHBUTYBIH aHBIKTayFa €H KOIl TaparaH
Ko3Kapac OYphIH TeCcTOCTEpOHHBIH AnuTecTocTeponra (T / E) KaThiHACKIH aHBIKTaFraH
oonateiH. T / E MoHAepi JOMMHI PETIHAE TECTOCTEPOHAbl MailallaHyAbIH CEHIMI1
KOPCETKIII OOJIBIII TaOBLIIA/IbI, OUTKEH1 AIUATECTOCTEPOHHBIH CUHTE31
TecTOoCTepoHHAaH Toyencis sxoHe 4 T / E kareiHacel aHbIKTanmFaH. bipak
TECTOCTEPOHHBIH, KOFaphlIay JICHreil MeTa0OJM3MHIH JKEKE >KbLIIaMIBIFbl KaHaak
xkarmainapaa Oomysl kepek? byman Oacka, T / E KaTbiHAChl KajbIIThl OOJIBIM
KaJIBINTHI, OYJI J)KaphIcTapra HEMece TPEHUHTTepre JAeiiH CUHTETUKANIBIK TECTOCTEPOH
aHaJIOTTapbIH KaObUIIayAbl TOKTATyFa MYMKIHJIIK O6epesi. OChbl KUBIHIBIKTAPIbI KEHY
yIriH ra3 ¢azaceiHaarel TypakThl u3otonTapasiH (IRMS) Macc-criektpomerpus omici
KOJJTaHbLIaAbl.  bynm  omicTi  maiimanaHy — MYMKIHAINT — aJaMHBIH — TaOWFU
TECTOCTCPOHBIHIAFbl KOMIPTEKTIH HW30TONTBHIK KYpPaMbl OHBIH CHHTCTHUKAJIBIK
aHAJOTTApBIHBIH ~ M30TONTHIK  KYpaMblHAaH  €peKIIelieHyiHe  OaiIaHBICTHI.
MenuuuHanslK npenaparrap TaOuraT IIMKI3aThl OOibIHIIA a0uoreHaiaeH (iuriHapa
HEMece TOJBIKTal) CUHTE3/1eJIe 1, 0J1 OacTamKbla Tipi TaOUFATTaH ©3relle KoMIpTeri
M30TONTHl KypamblHa He. CHHTETHKaNbIK TOpMOH aHajortapsl yuiH 13C / 12C
(013C) uzoTonbIHBIH KaTbIHAckl -27,4 -36,4 </ ¢> apanblFbiHAAa. AlaM TOPMOHIAPbI
YIIiH, AUeTa MEH XajblKKa OalIaHbICTBI, COJM MoH -16 -26 ° apajbIFbIHAAFBI
IAAIa30Haa KoHe emkamaH -27 </ S> -jaH TeMeH MOHJIEPre KETE aJIMau/Ibl.
CUHTeTHUKAJIBIK TOPMOHIAPAbI Maiianany (akTICIiH JoeNey YIIiH, COJl OPTaHu3M/Ie
MeTaboNMUTTEp 3€pTTENe/l, OHBIH KaJbINTACYbIHIA CHIPTKbl TapanTaH EHTI3UIreH
TOpPMOHJAp aHBIK KOpIHEeI].
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IRM wmacc-ciektpometpiiepi Thermo Fisher Scientific, Counal koca anraHza,
JOTIMHTKE Kapchl 3epTXaHajlap/ia KOJJAAHbLIATBIH, KOFapbl CE3IMTAIIBIKKA UE JKOHE
raz XpomaTtorpagpiMeH *oHE HMHTEPHETTErl YJTiHI JAalbIHIAy KOHE HHXKEKIUsay
KYPBUIFBIJIAPBIMEH Oipre >KYMBIC 1CTEHl, OChUTalIlIa TOMEH OJIIIey KATeJIriH JKOHe
YKOFapbl TANIIKTI Tangayasl KamTamach3 eteni. CrnopT ajgan Oomaasl KoHE OOMyBI
kepek. Kepepmenre jkoHe JKaHKyWepre JeHEHI BIHTAJAHIBIPY CallaChIH/IA
(dapmaleBTUKANIBIK JKETICTIKTEP >KapbpICTapblHA €Mec, TaOWFaTIeH OepiireH >KoHE
YKEHICKE YMTBUTY MEH KYIII-XKITep )KYMCANUTBIH CIIOPTIIBUIAPBIH KEPEMET (QU3UKATBIK
KaCUETTEPIH KOpCceTy Al Kajaraiay MaHbI3bl. JJOMUHTTI KoJgany (akTici Ke3-KeJreH
CHOPTIIBIHBIH, MaHCAOBIHA XKOHE OJIaH 9pi OMIpiHE acep eTedl. 3epTTeyAiH 3aMaHayu
JIEHTeil Ke3-KeNreH JONUHITIK TpernapaTTap/ibl KOJAaHy/bl aHBIKTayFa MYMKIHJIK
oepeni. CnopTHIbLIAp/IbIH ChIHAK YJATUIEPIH CaKTay Mep3iMi oJlapjbl yCTal Kaity
MYMKIHJIITIH a3aiTajbl.

Yiruiepal tasajnay KoHe JalbIHIaY

benrinenren epexenepre colKec, CIOPTIIbUIAP JOMUHITI OaKbliay KE31HE ThIMBIM
CaJIbIHFaH 3aTTap/bl Tajlay YIIiH 39pjaeH eTyre Oeiiim. CoHbIMEH Katap, Oenriii Oip
JKaFIaiapaa apHaibel mpenapaTTapasl aHBIKTAay YIIIH KaH, Tla3Ma / capbiCy JKOHE
maml yAaruiepi anblHybl MYMKIH. YJTUIepAl AalblHAay JONUHITI OakblIayJblH ©Te
MaHbBI3/Ibl DJIEMEHTI OOJIbIN TaObUIA/bl, OUTKEHI OJI HOTHXKEIEPIH MaKCUMAaJbI
BIKTUMAJJIBIFBIHA KOJI JKETKI3yre »KoHE TaljgayFa KaKeTTI Ce3IMTaJbIFbIHA KOJI
KETKI3yre MyMKiHIiK Oepemi. Kasipri yakeITra yiarijaepai Ty3JaplaH koHe Oacka
KOCIajap/laH Ta3ajlayFa apHajFaH oOpTYpJl oJicTep d3IpJeH.l, aran aWTKaHaa,
MaKCaTThl TaJJIaHbIH OKIIayJIaHybl

CyWBbIK SKCTpaKIIHs

KeGinece cyWbIK KCTpakius YJTUIEPIH AalbIHIAYIbIH €H Y3aK KOJJIaHbLIAThIH
omici. Axmam ar3aceiHzarbl OeHzenpuHal (amdberaMuH Cynb(GaThIHBIH PalEMHUSIIBIK
KOCIIachl) KOHE OHBIH  META0OJUTTEpIH  aHBIKTAyFa apHAJFaH  aJiFalliKbl
KYMBICTApABbIH ~ OIpiHAE IIBIFApbUly KBUIJAMIBIFBIH  aHBIKTAY YIIIH  CYHBIK
AKCTPAKIMS KOJJaHbUIaAbl. ATam alTkaHaa, Hecen yiaruiept 2H ruaponusaeHml.
HATPUM THIPOKCHUIL )KOHE MyHal 3(pUPIHEH aJIbIHFAH.

Keneci  OHXBUIABIKTApZa  CYUBIK  DKCTPAKIUS ~ KOMETIMEH  OMOJIOTHSIIBIK
CYWBIKTBIKTapAaFbl 3aTTap/bl Ta3zajayIblH KONTEreH oJicTepi cHUMaTTaiFaH. bapibik
ocbl omictep Oip mnpuHIUNKe Herizaenai: pH e3repyl KaKeTTI MOHIe >KoHE
KBIIITKBUIZIBIK, OedTapanm HeMece CUITUII KOMIIOHEHTTEpAl aly. AHAIUTUKTEPIIH pi
MOHIH OUTy YITUIep[l KOl MeJepae aidy XoHe / HeMece OJapiblH opTypl
epiTkimrepiMer apTypiai pH-napaa onapasl KOMIIOHEHTTEPIH KaiTa amy MYMKIHAITIH
Oepeni. TanmaynblH erxei-Terkeis, alpbIKiIa jKoHE ce3IMTal 9MICTEpiH jKacayra
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JIETeH TalMbIHBIC Tajjay JKYpri3yre KelIepri KeNITIpeTiH KOCBIHbUIAHATHIH
KOCIaJap/iblH CaHbIH a3ailTyra OarbITTaFaH CYHBIK HKCTPAKLMS PICIMAEPIH
KETUIAIPY MEH JaMBITYyMEH KaTap kypAdl. JlomuHrke Kapchl 6akbuiay/ibl ChIHAY YILIH
CKPUHHMHT JKOHE pacTay oJAICTEepiH o3ipJeylll J3ipJeHreH Karujauap ol e
KOJIJIaHBLIAbI, MBICANIBI, aMpeTaMUHIIEP, dDEAPUHICD KOHE ONAPABIH TYbIHABLIAPHI
CUSIKTBI ~ CTHUMYJISTOpJIAp CUITUIIK JKaFfaiina sdupiepmiH 39p  yiariiepiHeH
HIBIFApPBIIAbI, OPTAaHUKANBIK (ha3agaH alblHFAH 3aTTap HIoFbipianfaH xkoHe GC-MS
xoHe / Hemece GC-APD-n1 onman opi tanpayra xataibl. COHBIMEH KaTap, CYMBIK
AKCTPAKIUSA dp TYpJi ’Karjainapia (SFHH, MUHEPANAbl TY3Iap.blH, OPTaHUKAJIBIK
EPITKIIITEPIIH koHE opTypii pH MoHaepiHiH 00ybIMEH) p-pelenTopiapabliH >KoHE
aHaOOJIMKAJIBIK ~ CTEPOMATEPAIH  KbI3METIH TOKTATAaThIH KOPTUKOCTEPOUATEPL,
JTUYPETUKTEP/I1, 3aTTap/bl TAJJIay YIIIH KOJAaHbLIAIbI.

1952 >xpUIbl KOJMAAHBUIFAH IKCTPY3HS JEM aTalaThlH ©T€ KaTThl Kypail 6osl. by
O/IC TalJIaHAThIH YJTUIEPIIH Ta3ajblFbIH apTThIPy YIIH KOJJAAHbUIaAbL. ATall
aliTKaHga, KapamalbIM >Karjgaiiap/ia OpraHUKAJIbIK EpITKIIITErl aHaJIUTTep/l amy,
OJIaH KeWiH OpraHuKaJIbIKIaH KBIKbUIAAHALIpbUIFaH cy (a3aceiHa (0.06N, HCI1)
KBI3BIFYIIBUTBIK 3aTTapblH Oepy apKbUIbl, PACTANTHIH ChIHAKTapFa XapaMIbLUIbIFbIH
nonenaeni, wmeicanbl, P2-kieHOyTepon aroHUCTI YIIIH ©Te THIMIlI opTypii
OMOJOTHSIIBIK KOCTIAJIAp IbIH CAHBIH a3aiTy.

KatThl dazanbik SKCTpakius

bipuemie 3aTTap yuiiH OMOJIOTHSUIBIK YATUIEpAE, aTal alTKaH[a, KaTThl (pa3aibik
HKCTPAKIMIA (KD2) KaMTbUIFaH aHAJIUTTEePl Ta3apTybIH KOHE
IOFBIPJIAHABIPYABIH ~ Oajama  ofici  makmanmaHbuiaapl.  Typii  aacopOeHTTi
Marepuanuapabl, ocipece mnonuctupoiabl, CI8 Hemece HOH aTIMaCTBHIPFHIII
mabIpiaapasl  KOJIJAaHy, JONUHITI Oakpuiay VIIiH OlpHENIe CKPUHUHT >KOHE
ToJIeIeMeNep Il TJIeACY 9IICTEPiH KacayFa MYMKIHJIIK Oep/ii.
1968 xpuIbl  BpcTiioy  cTepouATHl  KOHBIOTATTApABl  OeiTapam  MmojauMepii
IIabIpIapMeH ajdy MYMKIHIITIH KepceTTi. Marepuan MEeH TEXHHKaHBIH OfaH opi
KETUIAIPUTYl JONUHITI OakbpliayFa, MbICAbl, AHAOOJUAJBIK CTEPOUIATEP MEH
JTUYPETUKTEP/Il KOJIJIAHYFa BIHFAWIBI SICTI kacayra MyMKiHAIK Oepal. KDI-HbIH
0acTbl apTHIKIMIBUIBIFEI - YJTUIEPAl adylbl TOJIBIK AaBTOMATTAHIBIPY MYMKIHAIT,
COHBIH 1IIIHAE KapTPWKIEPAl JalbIHAAy, IPIKTEY, JKYy *KOHE KEHIHHEH OSIIOLUS.
Conbimen katap, KOO ke3inne Tannaynapisl AepUBaTU3ALMIIAY KY3€Te acblpbLTybl
MYMKIH.
Nmmynoaddunai xpomarorpadus

buonorusanelk  yiarigepaeH — TajaHyAbl  OKIIAyJiay — Kypajdbl — pETiHAC
nmmyHoaddunal  xpomatorpadusi (MAX) sxakplHIAa KOJIIAHBUIIBI. OMICTIH MOHI,
TaJTAHATBIH MOJIEKYJIAJApPABIH Op TYpPJi OOJIKTepIMEH KOBAJICHTTI OailIaHBICTHIH
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KaJIbINTaCyblHA KaOlIeTTI MOHO- HEMece TMOJMKIOH/bI AaHTHJCHENEp TacyllblFa,
MBICaJIbl, CepalblK arapo3AblK OesIiekTepre TIirareH. MyHmall OesmiekTepacH
JalbIHIAIFaH Tellb O1p JKaFbIHAH KEYEKTI CYy3Tici 0ap OaraHFa TOATHIPHLIAIBI )KOHE OJI
apKbUIBI HeceNl HeMece IIa3Ma yiriiepi eremni. KaxerTi Taagamanap 0araH apKbLIbI
OTETIH Ke3/l¢, TaChIMAJIJIayIIbliFa OalIaHBICTHIPBUIFAH aHTHACHENICP KOBAJICHTTI eMec
KEIICHJEP/Il KYpyFa JKoHE OailTaHBICTRIpyFa OalIaHBICTHI, all aHTHUICHEICPMEH
epITIHAIMEH ajlalaMalThIH KaJlFaH MOJIEKyJajiap. OJIOLUs IIapTTapbIHBIH ©3repyil
3aT-aHTUJEHENep KEUIEHIH MOJIEKyJIalapAblH ©3[EepIH KOoWMaii-aK >KOMbIN KiOepyre
MYMKIHIIK Oepenl >KoHE aHajduT KellHHeH Tanjay yiuiH, Mbicaisl, ['X-MC
Ta3apThUIFaH TYPIiHAE, CHIPTKbI KocmajapjaH OocaTeuianbel. KemnrereH arapo3ibik
OeJeKTep TachIMaJAayIIIbI peTiHge nagajIaHblIa b, 0JI Oipkarap
KOMITAaHUSIJIADMEH caTyFa YCbIHbUIaAbl. OChl TENTUATEP HEMece MPOTEUHICD
XUMUSUIIBIK TYPJI€ OChI OOJIIEKTEpre TIrIreH OOJybl YIIIH OChl OemmeKkTep/iiH 0eTi
oencenaipuieni. EH skul KonmaHbUtaThlH omic - 1967 kbuUibl ACEHHIH YCBHIHFaH
nuanoren O6pomuai (CNBr) aktustrennipyi. Cinrinik skarmaiina, CNBr araposabik
OemmiekTepaiH OeTiHAEe TMAPOKCHIIb/I TONTAPMEH SdPEKET €Te/dl, OJap ©3 Ke3eriHJIe
XUMUSUTBIK ~—~ QHTUJICHEJIEPMEH  peakIusra TYCETIH [HUaHAiK d3¢upiep MeH
UMUIOKapOOHATTApABl Kypaiabl. KojoHFa OpHanacTHIPBUIFAaH aHTHIACHEICPMEH
Oipre arapo3nblK OeJIIeKTep OWOJIOTHSIIBIK YiATUIepAe Oap 3aTTapblH HeMece
CHIHBINTAP/IbIH 3aTTApbIH FaHAa TaHUABI KOHE TaHjaabl. Konailybl smroeHTTEpl,
MbICaJIbl, Cy MEH OpraHuKalblK EpITKIIITEPAIH KOCBIHABICHIH Iaiijlajany,
aHTHUJCHENIepre OAlIaHBICTHI 3aTTap IIBIFAPasbl, OHBl KOHIICHTPATTANIbI )KOHE OHBI
CTAaHIApPTThl QaicTepMeH, artam aWTtkaHga, MC apkputel Tammabael. [lleremmik
KOCIaJap IbIH MOJIIIEPIH a3aiTy CUTHAJJAH IIYbIJIFA KATBIHACKIH KAKCapTyFa >KOHE
OMICTEpPMEH aHbIKTay IeriH azaityra anbin keneai ' X-MC u XKX-MC/MC.

TybIHIBI 91iC]

I'X-MC nmomuHr-6akpuiay 3epTXaHaCchIHIA OJIENIEMENIEpl Ay KOHE allyJbIH
HETi3r1 Kypasubl 0ok TaOblmaapl. MyHal sxyiienep ThIMBIM CaJbIHFaH 3aTTap IbIH
T130€CiH/Ie caHaMaJaHFaH KONTEreH 3aTTapra )KOFaphl €peKIeNiK MeH Ce31IMTalAbIFbl
06ap MOK xone BAJIA. Anaiina I'X-MC Ttanpay yiiH 3aTTap ra3 Topi3fec Typre
aifHamyel kepek. KemTeren Ttammaynmapra, MbIcaibl, P2-aroHUCTTEepiHe, TYpIIi
TUYPETUKTEPre JKOHE p-perenTopiapra apHaiFaH OJjoKaTopjapfa KOWBLIATBIH OyIT
TaJanThl OpPBIHAAY ©TE KHBIH OOJFaHIBIKTAH, 9p TYPJl pPEarcHTTEPMCH pPEaKIIHsI
OJIAp/IBIH HEFYPJIBIM VIIA TYBIHABLIAPBIH XKacaiael. TpaHchopmarusiap HeTi3iHeH
TUAPOKCHIIBII TONITApFa MKOHE CKIHIII aMHHJIIK TONTapFa JKaTaJbl, O©UTKEeHI OJIapIbIH
ruapodUIIbAl ©3apa OpeKeTTecy KalOumeTi - Oyl KYOBUIMATBUIBIKTHIH TOMEHILY
cebenTepiniH Oipi. AHAIMTHUKTIH aJFalikbl MoOIU(PUKANMIAPBIHBIH Oipi CipKe
aHTHapuAiMeH anetunaey O0onnabl. Cipke KBIIIKBUIBIHAH KOHE CIpKEe aHTHIPHUIIHIH
KAJIBIKTAPhIHAH Ta3apThUIybl KEPeK OOJIaThIH MOJICKYyJajap oJETTe CYMBIK
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sKCTpakiuusiMeH opbiHanaabl. ['X-MC Tanaay yIIiH TYbIHIBI KYpaiaapAbl alxyblH
OWJI of1icl ©Te KYpP/eJll )KOHE YaKbITThl KOKET €TeTIHAIKTeH, KoO1HeCe TPUMETHUIICHUILT
KaJIbIKTapbl O0ap OipHemie TywsiHAbUIAY areHtrepl o3ipieHai (TMC). Miune, ockl
areHTTepaiH keibipi: rexcametwnaucuiazan (I'MJC), TpuMeTuncHUIUIMMUIA30I1
(TMCHUmn) u N-metun-N-tpumeruncummnrpudropaneramua (MCTDA) (Donike,
1969). CoHrbIChl, TYBIHJBUIAPFA apHAJIFaH ©H KWl KOJJIAHBUIATHIH 3aT OOJIBII
TaOBLIAMIbI, dcipece, aMMOHHI HOIBIMEH JoHe ddTodusIMeH yiecimae, Oy in Situ
tpuMetuil uojcunan (TMUC), sxorapbl peakuusuIbIK TPUMETHUIICUIUIBI1 PeareHTTIH
naiiga OosybiHa okenenl. TMUC KaThICybIMEH THAPOKCHII >KOHE aMHUH TOITAphI
©3repTUIN,  KETOH  Kauablkrapel — SHON-TMC  sdupnepine  aifHamausbl.
TanudnopaneTuwii Tanuayra apHalFaH MoJIeKyJiajnapFa eHri3y yirH OipHerie 6acka
KymTi pearentrep naiganansuiisl. TOA Hemece rentadgropoytun (I'OB)-tyHbacH!,
mon  N,N-6uctpudropaneramun, N-metun-N-Ouctpudropane-ramun (MBTODA)
Hemece N-metun-N-6ucrentapropoyrunamun (MBI'®B) coiikec.

TpudTropanerunaey TPUMETHICUIWIYMEH CalbICTBIPFaHJa TYPAKThl aMHHO-
TONTHIK TYBIHJBUIAPJBIH Maiiga OonybiHA okenesl, coHablkTaH TMC sxone TDOA
TONTapbl OOMBIHILA TaJlJaMajap/blH TaHIAYyJIbl TYPJIECHIIPLTYl MYMKIH, Oy 3 eapuH
CUSIKTBI CTUMYJISITOPJIAPJIbIH CTEPEOU3OMEpIIepiH XxpomaTorpadusiiibiK Typae Oesyre
MYMKIHJIIK Oepei.

4. MiutiocTpaTUBTI MaTepuaJ:
- npe3edTanus Microsoft Power Point.

5. ¥ChIHBLIFaH J1e0ueTTep
Heri3ri:
Ka3ak TiJiHjae:

19. ApeictanoBa, T. A. buonorusiaslk MaTepuaigaH MUHEpAIIay dJIiCiMEH
OKIIIayJIAaHATHIH YJIbI JKOHE KYIITI 9cepJai 3aTTap TOObI: XUMHUsl -(hapMarieBTUKAIIBIK
dak. IV kypc cTyneHTTepine apHaJFaH OKy Kypaisl / - Anmatel : OBepo, 2012. -
100 Ger. C

20. ApeictanoBa, T. A. buosorusiblk MaTepuangaH SKCTPAKIMSA OJIC1 apKbUIbI
OKIIayJaHATBIH yJbl JKOHE KYINTI 9Cepsli  3aTrap TOMNTapbl: XUMHUSA -
(bapmaneBTUKaNBIK QakynbTeTiHIH [V-Kypce cTyieHTTepiHE apHaIFaH OKY Kypaubl /
- Anmartsl : OBepo, 2012

21. MyxamemkaHoB, A. M. XUMUSIIBIK KapyIbIH KaJIbl )KOHE MEIUIIMHA-TAKTHKAJIBIK
cUTIaTTaMachl : OKy Kypaubl. - 2-6ac. - Kaparanns! : )KK "Ax Hyp", 2013.

22. OpnabaeBa C.K., CepikbaeBa A.Jl., Kapakynoa A.Ill., XXymaraeBa I'.C. Cort-
XUMUSJIBIK ~ capanTay »>KOHE aHaJUTUKAIBIK JuarHocTuka. OKy-ojicTeMerik
Kypasbl. — AmaTel: «9Bepoy» bacmacel, 2016. -2800.
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Tynees, Y. KilnHUKaIbIK TOKCHUKOJIOTHS: OKY Kypaibl/. - IIIeimkenT: "Hypnana -
LTD", 2013. - 592 Ger. c.

[ykip6ekoBa, A. b. TOKCUKONOTHSIBIK XUMHS : OKYJBIK . - AJIIMatel : DBepo,
2013

opbIC TijTiHAe:
Bepreitunk T.X. Tokcukonormdeckas XuMUsS: y4eOHUK JUIsI CTyACHTOB (hapMm.

By30B u ¢akynbretoB / T.X. Bepreituuk; pea. E.H. Bepreitunk . - 3-e¢ u3m.,
nepepad. u norm. - M.: MElnpecc-undopm, 2012. - 432 c.

[Tnerenéra, T. B. Tokcukonoruueckass xumus: ydeOHuk /. - M.: TD0TAP -
Menua, 2013. - 513 ¢

Tokcukonornyeckass XUMHS: META0OJU3M UM aHAJIW3 TOKCUKAHTOB: Yy4yeOHOE
nocobue + CD/ nox pen. H.W. Kanetunoii. — M., 2008. — 1016 c. [lepemer.
Toxcukonoruyeckas xumusi: yueOnuk / nmoa pea. T.B. Ilnerenesoitl. — 2-oe uzm. —
M., 2008. — 512 c. Ilepemer.

TCX-CKpUHUHT TOKCHUKOJOTHYECKA 3HAUYMMBIX COCAMHEHUH, H30JIMPYEMbIX
’KCTpakuuen u copouueni : yuedbHnoe nocodue / I'.B. Pamenckas, .M. Ponnonosa,
H.M. Ky3neunosa u A.E. IletyxoB ; pen. A.Il. ApzamacueB . - M.: 'DOTAP-
Menaua, 2010. - 240 c.

3JIEKTPOH/bI 0aChLIBIMAAP:
AHanmuTHYEeCKass TUarHOCTHKAa HapKOMaHWW W TOKCMKOMaHWHW. broaHamuTudeckas
XUMUS W TOKcukojiorus [DnektponHblii pecypc / HOKI'®A; Men. wu
dapmarneBTHUECKU (aKyIbTEThl. - JJEKTPOH. TekcToBbie naH. ( 25,4 MO). -
IevkenT: b. u., 2011. - ;1. ont. uck (CD-ROM).
Tokcukonornyeckass XuMHUsg. AHAIUTUYECKAs] TOKCUKOJIOTHS [DJIEKTPOHHbBIN
pecypc]: yueObnuk / mox pen. P. V. Xabpuena. - DeKTpoH. TeKCTOBbIE AaH. (43,7
MB). - M.: Uznarensckas rpynna "I'SOTAP- Meaua", 2010. - 752 c. 3n. onr.
nuck (CD-ROM)
XUMUYECKHE OMACHOCTU U TOKCUKAHTHI. [IpuHIIUMIBI 6€30MaCHOCTU B XUMUYECKON
naboparopuu [DIeKTpOHHBIN pecypc] : yueoHoe ocodue / JI. B. EBceesa [u np.]. -
DJIEKTPOH. TeKCTOBbIe AaH. (47,2M6). - M.: "Jlutreppa", 2017. - a1. onT. AUCK
(CD-ROM).
XUMMSUIIBIK, KaylNTEp MEH YBITTBUIBIKTAp. XUMUSJIBIK 3€pTXaHaJarbl Kayirci3ik
YCTaHBIMJIAphl [ DNEKTPOHHBIN pecypc]: OKy Kypaiabl = XMMHUYECKHUE ONACHOCTU U
TOKCUKAHTBI. [IpuHIMIIEI 6€30MacHOCTH B XUMHYECKOW JlabopaTopuu: ydeOHOE
nocobue / Y. M. JlarxaeB. - DnekTpoH. TeKcToBbie naH. (67.9M6). - M.
"JlutTeppa", 2016. - 4806. c
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Kysbmenko, A. H. Crangaptuszainusi J€KapCTBEHHOIO PACTUTEIBHOTO ChHIPbS U
pacTUTENBHBIX COOPOB METOJIAMU HOHO-3KCKIIO3MOHHOM W Ta30- >KUJIKOCTHOM
xpomatorpacduu: MmoHorpadus. - Anmatsl : IBepo, 2017. - 120 c.
Cpay6aeB, E. H. OmnpipicTik TOKCHKOJOTHS HETi3l. OHAIPICTIK yiap >KoHE
yJaHymnap: OKy-oJicTeMeNiK Kypain /. - Anmatsl : 9Bepo, 2014. - 156 Ger. c. .

. bBakbL1ay cypakTapbl:

. AHTUIONUHTTIK penapaTTapAblH 3aMaHayu xaraain. BAJIA TiziMi.

. JIOIMHTTIK 3aTTap/ibl aHBIKTAY IbIH aHAIUTUKAIIBIK 9JIICTEP1

. JIOIMHTTIK 3aTTap/ibl ChIHAMara JaibIH/IayIbIH aJ/IbIH-aJIa aHATUTUKAJIBIK SJIICTEPI

. Tazanay onicrepi

. CYHBIKTBIK SKCTPAKITUS

. XpomaTo-Macc-CeKTPOCKOIHS 9IC] YIIIIH JepUBaTH3aLUIIAY 9/1iCTEpl

~NOoO U WNRE O

Kpemur Ne 2-2,3

1. TakbIpbIObI: XUMUS-TOKCUKOJIOTHSIIBIK TAJJIayAa KOJIAHbLIATHIH Ka31pri
3aMaHFbl TAIJAY ICTEPI.

2.MakcaThbl: CTYIACHTTEpTe yJIbl 3aTTapFa KIIMHUKA-TOKCUKOJIOTUSIIBIK TalAay KOHE
aJIbIHFaH HOTIDKENEP/l TYPhIC KOPBITBIHABLIAY/IbI YHPETY YIIIH OJapIblH OUTIMIH
YKOHE TYCIHIKTEPIH KaJIbITACTHIPY.

3. apic Te3ucrepi:

Kocnap:

1. dopinik mpenapaTTap TajagaybIHAaFbl CKpUHUHTTBHIK 9JIICTEP;

2. BapOuTyp KBIIIKBUIBI TYBIHIBUIAPHIMEH OTKIP yJIAHYABIH Ja00paTOPIIbl SKCIIPECcC-
JTMAarHOCTUKACHI;

3. XWHOJIMH, U30XUHOJIUH TYBIHABUIAPBIMEH OTKIP YJIaHY IbIH J1a00paTopJIbl
AKCIIPECcC-ANarHOCTUKACHI;

4. KcanTuH, N1pa3oioH OTKIp yJIaHyAbIH Ja00paTOPIIbl SKCIPECC-AUarHOCTUKACHI;

JlopUTiKk 3aTTapMeH YJaHYIBIH SKCIpPECC-IUarHOCTUKACHIHIA KOJIIAHBLIATHIH
omictepain, Oipi Ooneim JKKX Hemece MXKX-ckpuHUHr jen aTajgaThiH  9JiC
caHamanbl. bynm  omic  KBINKBUIJAHFaH,  CUITUIGHTEH — JKoHE  Oeiftaparn
CBIFBIHIBUIAPJAFB] YIIbI JIOPUTIK 3aTTapAbl aJJIbIH-aJia aHBIKTAy YIIIH YCHIHBUIFaH.

VYnanyra ceben OonraH Oenrici3 AOPLTIK 3aTThl HACHTUUKAIMSIIAY TpoIec
2 oramtaH Typaael: 1) anmpiH-ama 3eprreynep — Oy dTanTa XUMHSUIBIK
KOCBUTBICTapIbIH O€NTUIl  KJIACCKA KATATBIHJBIFBIH AHBIKTAWIBL. 2) IOJENISHTIH
3epTTeyJIep — DKCIEpPTTIH OWOOOBEKTTEH Oenriai 3aT HeMece 3arTap TOOBIH
aHBIKTaFaHbl TypaJibl KOPBITBIHJBI *acayblHA MYMKIHIIK Oepei.
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1 sTanThlH KaXeTTIr ajAbIMEH JOPUIIK Mpenaparrap HOMEHKJIATypPachIHbIH
KOOCI0IMEH, KOMOWHHUPJIEHICH WHTOKCUKALMSIIApAbIH  KOO€IMEH, COHBIMEH
KaTap  JOPUIIK  3aTTapJblH  METa0OJMTTEHY  MYMKIHJITIHE  OadIaHBICTHI
tyciagipiteni. OCBIHBIH ~ OapibIFBI  JOPUTIK  3aTTapAblH  COT-MEIUIIUHAIBIK
IKCIIEPTU3ACHIH €1dyip KublHAaTanbl. OcChIFaH oOpail 3KCIpecc >KOHE ce3iMTal
omicTep HeMece ojapibl Oipre KOJJaHy HETI3iHAE alJblH-ajla TECTTEPIi KYPrizy
KaxeTTuniri Tyagsl. Ocbl Tamantapra OapiblK aHaJUTHKAIBIK OJICTEp apachiHIa
KAHAFaTTaHJBIPATBIH QICTEp: Tra3lbl-CYWbIKTBIK Xxpomartorpadpusa (I9KX) xone
KKX.

XTT - ra TyceTiH JAOpUIIK 3aTTapAblH YJIKEH IIeHOEpIHEH a3 yakbIT
apaneliFbiHAa Oip Hemece OipHemie 3arrapasl Oemin amy ['CX sxone XKKX
HETI31HJIeT1 allJIbIH-ajla 0eJly HeMece CKPUHHMHI 9OJICI KOMETriMeH MYMKIH O0oJajbl
xoHe XTT cxemachlH MakcaTThl OarbITTa TaHJAy MYMKIHIITT Tyasbl.

KKX Herizinzae “CKpUHUHT” Kyieci OMOJOTUSITBIK 00BEKTTEP
OKCTPAKTBIHAH YJIbl JOPUIIK 3aTTapJiblH 3€PTTENyiH KapacTbIpabl:

[ osran — »xanmel  epiTiHAUIEp KYHMeCiHAE  Kypriduieni, Oyl artam
KOPBITBIHABICHI HOTHKEN1 OoJica, AIroaTTaplbl JKEKe jKyhenepae 3epTTeil.

Il »osram — xannel epiTiHAUIEp KyHeciHae »xyprizuieni. JKeke epiTiHILIED
KyHleciH TaHmay Herizi Oip XpomarorpadusuiblK 30Hara KIPETIH 3€pTTENETIH
3aTTapliblH KOFaprbl d(PPeKkTUBTI O6siHYyl OOJBIN TAaOBLIAIBI.

XpomaTtorpamma apKbUIbl 3aTThl ally 3€pTTENIETIH KOCBUIBICTAPABIH Oeriii
XUMUSIIBIK TOOBIHA JKATATHIHBIH AHBIKTAUTBIH KOMIUIEKCTI peareHTTepi KOJIaHy
Herizinnae sxyprizineni (I aram).

3epTTeyaiH Tepic HOTIKECI NOPUIIK 3aTTapIblH YJIbl JT03aCHIHBIH >KOKTHIFBIH
monenaerai. OH  Hotmke amraHga JKKX — CKpUHHMHT  KOPBITBIHIBUIAPHIH
TONENIEHTIH MakcarThl OarbITTasniFaH Tanjgay okypriziieni (I osram), omap:
MUKPOXUMUSUIBIK peakuusiiap (00sury, KOChUTY, MUKPOKpUCTaTOCKONUsIIbIK); ['CX
omici; YK-criektp aiimarbiHIarel (HOTOMETpUS; PapMaKOJIOTHSIIBIK ChIHAKTAP.

AnpapiH-ana XpomaTorpadusiibK Tajjayjap 2 amnrara JeliH caKTalraH,
AFHU  1py  TpoOUECIHEe  YIIbIpaMaraH  MaTepuaijbl  3€pTTereHAe  THUIMII
(@pdexTuBTi). 2 anTajgaH y3aK CaKTaFaHIa »dHIOTEH/I KOCBUIbICTAp Taiija
oonaabl na, KKX HoTwxkenepiHe enoyip ocepiH THUrI3IN MyHAall MaTepuaiiapra
OepUIreH oJICTI KOJIJaHy MYMKIHAITIH a3aiTajpbl.

buonorusblk MatepualiiaH OKIIayJjiay MpOIEcCiHAe OapibIK OpUIIK 3aTTap
2 Tomka OemiHeni: 1) KBIIKBUIABI KOHE OJICI3 HETi3Al  3arTap; 2) Herizai
CUTIATTaFbl 3aTTap.

BapOutyp KbIIKBUIBIHBIH  TYbIHABLIAPbI.  XUMHUS-TOKCUKOJIOTHSIIBIK
Tajgayna OapOuTyparTapAbl CaHIBIK MOJIIEPIH aHbIKTay YIIH Y@ aiiMakTarsl
mudepeHnmanapl  creTkpo@ToMeTpuss omicCi KeH KOJJaHbUIAAbL. Ofic O6apOutyp
KBIIITIKBUTBl  TYBIHIBUIAPBIHBIH PH opTackiHa OailIaHBICTBI OPTYPJl TAyTOMEPJIIK
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dbopmana 6oy Kabinerine HerizaenareH. pH 2-ne 6apouryparrap epitinaige 200-300
HM TOJIKbIH Y3bIHJIBIFBIHIA CIEIU(PUKATBIK a0COpOIHs KaCUETIHE Ue eMeC, KETOHIbI
(nonmanmaran) ¢popmana 6onanasl. pH 10-ma MoHOMMUIOIBIEI hopMma Ty3uteni, YO
aliMarbIHBIH CIIEKTPIHJIC KYTHUTY KaOlJeTiHe he TeTePOIMKIIL SApoa Koc OaiIaHbIC
naiina 6onansl. Kyteuty A=240 um Oonranna Oaiikanaael. pH 13 jxoHe omaH >xoFapbl
OoJiFaHa CaKWHaJIa €Ki Koc OaiaHbIc Ty3uieai. AGcopOumst MakcuMyMbl A=255-260
HM-7ie OaliKasapl.

H H
Ry 9 R1 ¢ R1 0
R N-H —» R NN — R NN
PO ¢ IV &
O |Tl O O |T| O O N OH

H H Humumonpai hopma
Ketonnpr hopma Nmunonsast
dhopma

Kanns! xone HecenTi 6apoutyparrapra 3eprrey pH 13,0 sxone pH 10,0 (A=260
HM) TIpenapar epiTIHAUIEPIHIH ONTUKAIBIK ThIFbI3ABIKTAPBIHBIH albIpMAaIlbUIbIFbIH
ecenTeyre Heri3femiHre, audepeHnuanibl CrneKTpoPTOMETpusi YCHIHBUIABI.
CriekTpohOTOMETPUSIIBIK aHBIKTAYbIH AU depeHIInanablK BapUAHThI 9] HOTIKE
Oepeni, ©MTKEH1 MyHa KBIIIKBUIIBI €PITIHIIIEH XJIOPOPOPMMEH SKCTpaKIUsIaHFaH
OapOurtypaTTapMeH Oipre 6erae 3aTTapIbIH ocepi Ol JopeKeae eCKepiIe/l.

BbapOutyparrapaplH MeJIIepiH ecenTey VIIiH, JKYTBUIYJbIH MEHIIIKTI
KOPCETKIIIIHIH MOHI KOJITAaHBUIAbI, 01 TOMEHT1 (opMmysa OOWBIHIIA €CeNTeNiHe/Il:

Ap

C-1

1% —
E Och -

A ]I - eniiey Ke3iHJIe allbIHFAH ONTUKAIBIK THIFBI3BIKTAp ailbIpMAIIIbUIBIFbI;
C — 6apOuTypatTapablH KOHIEHTPAIUICHI, Y%
L — »xyTbuTy KaOaTHIHBIH KAJbIHBIFBI, CM.

KyTpuTyIbIH MEHIIIKTI KOpceTKimmiH anpikray yuiiH 0,05 T 6apOuTypatThig
TIoN1 canMarbiH CUBIMABUIBIFRI 1000 mit emmeyim kombara canbir, 100 M dhocharTe
oydepne (pH 7,4) epiteni koHe MYKHUST apajacThIpFaH COH, KOJIEMIH TUCTUJIICHTCH
CyMeEH Oenrire AeiiH *KeTKi3e1l.

CupiMasutbirel 50 mnm emmeyim konbamapra 4, 6, 8, 10, 15, 20 wmn
0apOUTYpaTThIH COMKeC epITIHAICIH Kyibin, kejieMiH O6opatel O0ydepmen (pH 10,0)
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oenrire  keTtkizedl.  EpiTiHauiep  CepUSCHIHBIH ~ ONTHKAJIBIK  THIFBI3JIBIFBIH
cnektpodoromerpae 260 HM TOJKBIH Y3BIHIBIFBIHAA | CM KBapUTHl KIOBETaJa
emmeiiai. Cansicteipy epiTingici petinae pH 10,0 6opartel Oydep KoiamaaHbLIaabl.
Conan con pH 130, ontukansik ToIFBI3ABIK emmeHeni (pH 13,0 6omysr yiriH 2
KIOBETara Ja KYWIIPrill HaTp KaHBIKKAH €pITIH/ICIH TaMbI3aMbI3).

ATNBIHFaH ~MONIMETTEp/l, JKOFaphima KepceTuireH (opmyna OolbIHIIA
OapOuTypaTTapAblH MEHIIIKTI KYTBUTY KOPCETKININH ecenTeyre KOJAaHbUIAIbI.
OpTYpIIi IpenaparTapAbH MEHIIIKTI JKYThLTy KopceTkimi apTypimi monre (E*.,) ne
oHe opOip mpuOOp YUIIH TEKCEPY YCHIHBLIAIbL:
bap6utan 260
bap6amun 195
ByTtob6ap6uran 206
®denobapoburan 210
OrtamuHan HaTpuil 195

BapOuryparrapablH  CaHABIK MeJIIIEpPiH  cnekTpodoTroMepusi  dici
apKbLIbI AHBIKTAY

2 mn Hecenti 50 mu-mik konOara Kyiibi, o0bekTi pH 2 Oonranma (amOeban
WHIUKATOp OOWBIHINA) 2 TaMIIbl 2 H TY3 KbIIIKBUIbI €PITIHAICIMEH KbIIIKbUIIANIbI.
CoHaH coH cyabl Oemin amy yunH 4-5 T Cychl3 HaTpuil Cyinb(aTblH KOCAIbl JKOHE
KojOanarel Kocmanbl 10 miu-meH 2 per xsopodgopmMmeH | MHUHYTTaid CLIKIN
AKCTpakuuuiIanasl. Xinopodopmasl cipinauiepal kocsin 10 ma pocdartsr Oydhepmen
(pH 7,4) xyanpl. XnopogopM KabatbiH Oenrimr TyTikke aybicThipbil 10 mu 0,1 H
KYHIIprimn HaTp epiTiHAICIMEH peskcTpakiusianasl. Cynbl ¢dazaHbl 5 MHUHYT
nentpudyranaiasl. Komnbara 5 mi nentpudyrartel Kyitbin pH 10 6omy ymnia 5 mi
oopartel Oydep (pH 10) kocampl >koHe ayblHFaH epiTIHAIHI A=260 HM-7Ae
cnexktpogoromerpieial, kioBera 1 cMm. Canbicteipy epitidaici petinge pH 10
oopartel Oydep anpiHaabl. COHAaH COH €Ki KiOBeTara Ja 2 TaMIIbIAaH KyWIipriil
HATpIbIH KaHBIKKaH epiTiHAICiH ThiMbI3aabl (pH 13 Oomy kepek), OalKbITHLIFaH
KalUIAPMEH MYKHUST apalacThIpabl jkoHe A=260 HM-IIe ONTHKAIBIK THIFBI3IbIFbIH
ommeim ().

[IpenaparTbiH MeIEpiH MbIHA (pOopMyJia OOMBIHIIA eCenTeIi:

I - 1000
C=———"7"—7" ,
El%1CM : IOO

C — 6apoutyparrapasiy 100 M1 HecenTeri MeJIiepi, Mr;
J1 — 3epTTeneTin abcopO1us MOHIHIH albIPMaIIbUIBIFbI

(Mpr 130 — Hpri 100)

E — 6apbutypartapablH MEHIIIKTI AKYThUTy KOPCETKIIII;
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V1 — DII0ATTHIH JKaJIIIbI KOJIEMI;
V, — aHBIKTaya KOJAaHBUIFAH AII0ATThIH A TMKBOTTHIK OOJIIrt;
V3 — x510poOopM/IBI CIpiHII KOJieMi, MIL.

BuoCcyiibIKTHIKTAFbl AMMHA3HHHIH CAH/IBIK MOJIIIEPiH (POTOKOJIOPUMETPHS
apKbLIbI AaHBIKTAY JicCi

5 M mecenti pH 2-3 GonfaHIma KbIMBI3IBIK KBIIIKBUIMEH KBITTKBUIIANWIBI, 2
peT (5 MiI-1ieH) 3pUpPMEH SKCTPAKIUSTIANIBI.

Odupmi cipigal Tactamn, cyiasl (azansl pH 13 OGonranma 50%-tik NaOH
epiTIHAICIMEH cUITUIeHl koHe 2 peT 10 mi-meH >gupMmeH cipiHaieiai. Ddupii
cipiHauiepal Koceim, oxaH amuHazueai 3 per (10, 10, 5 mm) 0,5 H KYKIpT
KBIIITKBUIBIMEH PEIKCTpaKIusIaiabl. KyKIpT KbIMIKBUIABI PEIKCTPAKTTAPIBI KOCHII
kesemin 0,5 HySO4 epitiHaiciMeH enmmeyinn kondaga 25 MiI-re KeTKI3e/Il.

1 mn peskctpaktka 6 mi koHueHTpai HpSO4 xocaasl (mpoOupkagarsl Kocma
CYbIFaH COl1) apajCThIpbill epiTiHAiHI 10 MHHYT KailHam TypraH Cy MOHIIAChIHJA
KbI3bIpanbl. CoHaH coH OeiiMe TemIepaTypachlHa JEHIH Cy acThlHAA YCTa
cankbiHgaTaael ga DOK-Te KBIFBUIT Tycke OOsUIFaH EpITIHIIHIH ONTUKAJIBIK
TBIFBI3IBIFBIH OJIIIEH/T1, KIOBETa 5 MM, JKaChLI KapbIK QUIBTPI.

KonopuMerprieHren cblHaMaaarbl aMUHA3UHHIH MOJILIEPIH MyFaliMJIeri
KamOpBThI Tpaduk kemerimMeH ecenteial. ['paguk Kypy xoHe 1 Mr/mia amuHazuHi
Oap cTaHIapTTHI epiTiHAICI YIIH KypambiHaa S5-TeH 300 MKr/mu OoyaThlH Keyeci
MHTEPBAIJAFbl CyilbUITYNap AavWbiHpanaasi: 5, 10, 20, 40, 60, 80, 100, 200, 300
MKr/mil. KanuOpoBThl Tpaduk Kypy YIIH KOFapbiga OepuireH omictemMe OONBbIHINA
KOPCETUITeH CYWBUITYABIH op 1 MI-He peakums Kyprizuiedal. 1 mu 3epTenerid
epITIHAIIET] aMUHA3UHHIH TaObUIFaH MeJIIepiH (rpaduKTEeH aHBIKTANATHIH) 25-Ke
KeOeHnTe 1, CoHIa S MJT HECENTET1 MpemnapaThiH MOJIIEepiHe ColKec 00JIabI.

BuHO0I0THsIBIK CKIBITHBIKTAFBI Ke0ip a30TThI Heri3aepai IKCTPAKIUOHIbI
(poTomeTpus daiciMeH aHBIKTAay

ATnKajiouiTap JKOHE KOINTereH KypamblHIa a30Thl 0ap CUHTETHUKAJBIK
KOCBUIBICTAp OPTYPJl KBIIIKBUIALI OOSFBIIITAPMEH KYpJedi HOHJBI accoluaTTap
Ty3eal. Ocbl Ke3e TY3UINEH KEUIEHJEp OpPraHUKalbIK EpITKIIITEPMEH KaKChI
AKCTPAKIMSIIAHBII, CYMEH apalacllalThIH Ka0aTThl ©31HE TOH TYCKe O0osibl. oH b
accoIyaTr epITIHIICIHIH ONTHUKAJBIK THIFBI3ABIFEl 3€PTTENCTIH 3aTTHIH MOJIIEPIHE
Typa NpOINOPIIUOHAI.

BronorusiibiK CyibIKTBIKTAFbI XUHUHHIH CAHIBIK MOJIIIEPiH AaHBIKTAY
nicremeci
5 M mecenti pH 2-3 GonraHia KbIMBI3IBIK KBIIIKBUIMEH KBITITKBUIIANWIBI, 2
pet (5 miu-aeH) XJI0pPOpMMEH IKCTpaKIUsUIaiapl. XimopodopMasl CipiHIl TacTar,
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cynsl azanbl pH 9-10 6onranna 25%-Tik aMMuak epiTiHIAICIMEH CLATUICH Il *KoHe 2
per 5 mi-geH xjopodopMMeH cipiHaiieial. XiaopodopMasl CipiHAIEPAl KOCHIII,
OFaH XMHUHTE TOH PEeaKIUsIIapabl sKacaiibl:

a) 2-3 tammsl xjaopodopm cipiraicine 1 ma 0,1 H KYKIpT KBIIIKBUIBI €pPITIHIICIH
Kocabl, oHbl YK xapbsirbiHa Kapaiasl. XuHuH Oap Oosca keruiaip ¢uroopecueHus
Oaiikanaabl.

0) 1-2 Tamiel 3epTTENETIH epITIH/IIHI 3aThIK HIBIHBIFA TAMBI3BIM, O KETKEH COH Oip
TaMIbl 1%-TiK Ty3 KbIIIKBUIBIMEH 1 TaMmIlbl aMMOHUN pOAaHUI €PITIHAICIH KOCA/bI.
XuHuH O6ap O0JFaH JKarai/1a MHE TOp13A1 MUKPOKpHUCTAIIap Maiiia 0oiaibl.

XuHuH TaObuica, OapiblK XxJyopodopMm cipiHaUlepiH aimainel. Kyprak
KaIeIKTRL 10 mMut 0,1 H TY3 KBIMIKBUIBIHAA €PITII, KeJecl YITie 3epTTeiil.

Benrimt Tyrikke 1 M1 Ty3 KBIIIKBUIBI €PITIHAICIH KYHBIN, OFaH 9 MIT alleTaTThI
oydbep (pH 4,6), 5 mun 0,1%-tik Tponeonud 00 Cynbl €pITIHIICIH XOHE 5 MII
xsiopodopm Kocaael. Kocnanbel 5 MuHYT 00iib1 apanacteipabl. Cyibl €piTIHAIHI TaFbl
na 5-6 petr xJI0poOPMHBIH KaHAa MOPUUACHIMEH apanacTbipaabl (1 TamIlbl COHFBI
xJjiopodopm cipinaici 3-4 TaMIIbl METUIT COUPTIHAET] KYKIPT KbIIIKBUIBIHBIH 1%-TiK
EpITIHIICIMEH TYCIH e3repMereHiie). XiopopopM CipiHAUIEPIH KOChII, KejaeMiH 50
M1 keTkizemi3. 10 mi xsopodopm cipingicine 10 mit xsopodopm xoHe 2,5 M METHIT
CHOUPTIHAET! KYKIPT KbIIIKBUIBIHBIH 1%-TiK €pITIHAICIH Kocambl3. KpI3bUI-KYITIH
Tycke Oosutran epitTiHaiHl ®OK-te porokonopumerpienal, xapblK (GUIbTPI KACHLI,
ktoBeTa 5 MMm. CanbICThIpy €pITIHICI — XKaHa ailiasiFaH XJI0podopM.

KonopuMerprieHren ceiHaMaaarbl XMHUH MOJIIIEPIH MyFaliMaeri KanuOpoBTIK
rpaduk kemerimeH ecenreiii. ['paduk Kypy yurd 1 mi-ge 1 Mit KyKIpT KbITITKBUIIBI
XUHUH 0ap epiTiHaiciH aanbiHAaiael. Ockl epiTiHaiIeH Oip KaTap OeJTil TYTIKTepre
0,05; 0,1; 0,2; 0,5; 0,7; 0,8; 0,9 >xone 1 M cTaHAAPTHI €PITIHII KYSAABI, KOJIeMiH 1 M1
KETKI3el, opl Kapai OosurFaH epiTIHAl aly YVIIIH J>KOFapblia KepCeTUIreHAeH
YKYMBICTHI JKaJIFaCThIPA/IbI.

4. UnaocTpaTUBTI MaTepuad:
- npe3enTanus Microsoft Power Point.
5. ¥ChIHBLIFaH J1e0ueTTep
Heri3ri:
Ka3aK TijJiHjae:

25. ApeictanoBa, T. A. buonorusiblk MaTepuaiggaH MHUHEpaay oAiCIMEH
OKIIayJIaHATBIH YJIbI KOHE KYILITI acepJl 3aTTap TOObI: XUMHUS -(papMalieBTUKAIIBIK
dak. IV kypc cTyneHTTepine apHaJFaH OKy Kypaisl / - Anmatel : OBepo, 2012. -
100 Get. C

26. AppictanoBa, T. A. BHONOrMAIBIK MaTepualaH SKCTPAKIUSA 9icl apKbLIbI
OKIIayJaHATBIH yJbl JKOHE KYIITI OCepill 3arrap TONTAapbl: XUMHUSA -
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217,

28.

29.

30.

21.

22,

23.

24,

25,

17.

18.

19.

dhapMarieBTUKaNBIK (hakyIbTeTiHIH [V-Kype CTyIeHTTepiHEe apHAJIFaH OKY Kypasibl /
- Anmartsl : OBepo, 2012

MyxameTtkaHoB, A. M. XUMUSIIBIK KapyAblH >KaJIbl )KOHE MEAUIIMHA-TAKTUKAIBIK
cUIaTTaMachl : OKy Kypaubl. - 2-6ac. - Kaparanns! : )KK "Ax Hyp", 2013.
OpnmabaeBa C.K., CepikbaeBa A.J[., KapakynoBa A.Ill., XymaraeBa I'.C. Cort-
XUMISUIBIK ~ capanTay JKOHE AaHAJIWTUKAJBIK JuarHoctuka. OKy-omicTeMenik
Kypassl. — AnMatel: «9Bepoy» Oacmnacel, 2016. -2800.

Tynees, 1. KnuHukaiblk TOKCUKONOTUSA: OKy Kypanbl/. - [lIsiMkenT: "Hypnana -
LTD", 2013. - 592 6Ger. c.

[ykip6exkoBa, A. b. TOKCUKONIOTHSIIBIK XUMHS : OKYJBIK . - AJIMAaThl : DBepo,
2013

OpbIC TUTIHAE:
Bepretiunk T.X. Tokcukojoruueckas XuUMHUS: YYSOHUK Ui CTYJACHTOB dapM.

By30B u (akynbretoB / T.X. Bepreituuk; pen. E.H. Bepreituuk . - 3-¢ wuzj.,
nepepad. u gom. - M.: MElnpecc-undopm, 2012. - 432 c.

[Inerenéra, T. B. Tokcukonoruueckas xumus: ydeOHuk /. - M.: I'D0TAP -
Menua, 2013.-513 ¢

Tokcukonoruyeckass XuMus: MeETa0OJIU3M U aHaJU3 TOKCHUKAHTOB: Yy4eOHOE
nocobue + CD/ mox pen. H.U. Kanetunoii. — M., 2008. — 1016 c. [lepemner.
Tokcukonornyeckas Xumus: yaeOHuk / mox pea. T.B. Ilnerenesoit. — 2-oe u3m. —
M., 2008. — 512 c. Ilepemner.

TCX-CKpUHMHT TOKCHUKOJIOTMUECKHM 3HAYUMBIX COCIUHEHHH, HW30JIUPYEMbIX
AKCTpaAKIMEH U copOruelt : yauebnoe nmocodue / I'.B. Pamenckas, I'.M. Poauonoga,
H.N. Ky3neunosa u A.E. IleryxoB ; pea. A.Il. ApzamacueB . - M.: I'D0TAP-
Menua, 2010. - 240 c.

3JIEKTPOH/IbI 0acblIBIMAAP:
AHanmuTuyeckas IMarHOCTHMKAa HapKOMaHWW M TOKCUKOMaHuM. broaHanuTuueckas
XUMUSI W TOKCHKojorus [DnektpoHHbii pecypc / IOKI'®A; Men. wu
dbapmaneBTUYECKU (aKylIbTeThl. - DJEKTPOH. TeKcToBble naH. ( 25,4 MO). -
HIemvkent: b. u., 2011. - 351. onit. uck (CD-ROM).
Tokcukonornyeckass XuMHA. AHAIUTHYECKAS] TOKCUKOJIOTHS [DJIEKTPOHHBIN
pecypc]: yueOHuk / nmox pen. P. V. XaOpuesa. - DnekTpoH. TeKCTOBbIE aaH. (43,7
MB). - M.: Uznatenbckas rpynmna "I'D0TAP- Meaua", 2010. - 752 c. 31. omr.
nuck (CD-ROM)
XUMHUYECKUE OMACHOCTH U TOKCUKAHTHI. [IpuHIIMIIBI 6€30M1aCHOCTH B XMMHUYECKON
nabopaTopuu [ DneKTpoHHBIN pecypc] : yueoHoe mocodue / JI. B. EBceesa [u ap.]. -
DNEeKTpOH. TeKCTOBbIe AaH. (47,2M0). - M.: "Jlutreppa", 2017. - a1, onT. nuck
(CD-ROM).
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20. X¥UMUSIBIK KayilnTep MEH YBITTBUIBIKTAP. XHUMHSIIBIK 3€pTXaHaJarbl Kayirci3aiK
YCTaHBIMJIAPHI [ DJIEKTPOHHBIA pecypc|: OKy Kypaiabl = XHMHYECKHUE OMACHOCTH U
TOKCUKAHTBI. [IpUHIIUIIEI 0€30MacHOCTH B XHMHYCCKOW JlabopaTopuu: y4eOHOE
nocooue / Y. M. JlarxaeB. - DnekTpoH. TEeKCToBbie maH. (67.9M6). - M.
"JIutreppa", 2016. - 48006. ¢

KOCBhIMILIA daeduerrep:

9. Kyssmenko, A. H. Cranmaptu3zanusi JeKapCTBEHHOTO PACTUTEIBHOTO CHIPhS U
pacTUTEIHHBIX COOPOB METOAAMH HOHO-PKCKIIIO3MOHHOM M Ta30- KHUAKOCTHOM
xpomatorpaduu: MmoHorpadus. - Anmatsl : IBepo, 2017. - 120 c.

10. CpayGaeB, E. H. OHuipiCTIK TOKCHUKOJOTHUS HeEri3i. OHAIPICTIK yiap >XOHE
yJlaHyjnap: OKy-oJicTeMeNiK Kypaiu /. - Anmatsl : OBepo, 2014. - 156 Ger. c.

6. bakbpliay cypakrapsl

~ Ankanouarapabl TOOBIMEH TYHOAFa TYCIpy PEaKTUBTEPIHE ... )KaTaJlbl.
| BepTpan peakTHUBBI

| ODpamMaH peakTHBBI

| MaHienuH peakTHUBEI

| Mapku peakTHBBI

| ®pene peakTHUBBI

~ Maiiep peakTuBi - Oy ... .

| kKanmuit TeTpanoMepKypoaThl

| ochopabiMOIHOACH KBIIIKBLUIEI

| docdopbiBOIBGpPaM KBIIIKBLIBI

| Kanmuit TeTpanoBUCMyTaThI

| Kanuit nomgUAIHAETri HOI EPITIHIIC]

~ Ankanouarapasl MACHTH(UKANMsUIAy1a KOJJAHATHIH TYCTI PEaKTUBTEPre
KaTaJibl.

| DpamaH peakTHBi

| BepTpan peakTuBi

| Aparenaopd peakTusi

| 30HHEHIITEMH peaKkTUBI

Bbymapn peaktusi

~ ®dpeyie peakTUBbI KOHII. KYKIPT KBIIIKBUIBI MEH ... TYPAIbL.
| MOJTMOIEH KBIIIKBIIBIHAH

| BaHATUH KBIIIKBUTBIHAH

| popmansaeruaTeH

| a30T KBIIIIKBIJIBIHAH

| YIIXJIOpCipKe KBIIIKBIIbIHAH
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~ AnkamouaTrapapl ... OJICIMEH OeJlim  aly  KBIMBI3JBIK  KBIIIKBUIBIMEH
KBIIIBIKBUIAAHFaH CYJIbl KOJaHyFa HEeT13/Ie/ITeH.
| BacuiibeBa
| Banos
| Kpamapenko
| Crac-OtTO
| [TomoBa

~ ... 9/IiC1 HIpireH OMOJOTUSIIBIK MaTEpHAIIJIaH YJIbl 3aTTapAbl 06N alyFa THIMIL.
| Crac-OtToO

| Basios

| Kpamapenko

| BacusbeBa

| [ToroBa

~ KpIIKpUIABI  CyJIBI  CHIFBIHIBUIAPAAH OpPTaHUKAJIBIK  CpITKIIITED  apKbLIbI
OKCTPAKIMSUTAHATBIH  YJIBI 3aTTap TOOBIHA ..., KCAHTHH TYBIHABUIAPBI, JKEKE
AJTKAJIONITAp JKaTabl.

| GapOutypatTap

| penoTnazuu

| OeH30aMa3eTH

| MOpPUHHIH CHHTETUKAJIBIK YKCACTaPhI

|mMoHnH

~ Hecenreri 6apOuTyparTapabl aHbIKTAy YIIIH KYPri3UIETIH anJlbIH-aJla CbIHaMa OChI
3aTTap/IblH ... pEaKLUUsAChIHA HET13/IeJITeH.

| KOOaIBT areTaThl MEH JIMTUH THAPOKCHI

| M3ompoNnMIaMHUH MEH KOOAIIBT TY3/1aphl

| TUpUIUH MEH MBIC TY3/aphl

| xmopuMHKHOT

| pomamun 62K

~ MypeKcu peakIuschbiH ... OepMe/l.

| rexcenan

| GapOamm

| GapOuTan

| peroGapOuTaN

| s TAaMHUHAT-HATpUH

~ XITOpUMHKUOATICH PEAKITH ... TOH.

| 6yrobapOuTanra

| THOTIEHTANTFa

| rekcenanra

| rekcabapOuTaira

| HOKCHpOHFa
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~ .... 0apOaMUJIIIBIH HECEI apKbLIbI OOIIHETIH METa00JIUTI OOJIBIN TaOBIIAbI.
| 5-311-5-(3-THApOKCH-3-MeTHIOYTHIT)-0apOUTYP KBIIIKBLIBI

| 5-3THI-5-B-0KCHAITHIOAPOUTYP KBIIIKBLIBI

| 5-3TII1-5- I —TUAPOKCUPEHUTOAPOUTYP KBIIITKBLIBI

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

| D1r-5-(okcu-3-metui-1-0y T )-5-6apOuTyp KBIIIKBUTEI

~ bapOamun (amurtan-HaTpuii, amobapouTan-HaTpuil, amunoOapOUTaI-HATPHIA) —
HaTpui 5-M30aMIII-5-3TUI0APOUTYPATHI ... OOJIBII KEJIE/I].

| amci3 ampl gomti ak aMOp(ThI HiCCi3 THTPOCKOMUSIIBIK YHTAK,

| aK mHE Topi3/1 HiCCI3 KpUcTaiaap

| ak KpuCTaI Bl YHTAK ©31HE TOH Hici 6ap

|aJ1ci3 amibl AOMI1 aK KPUCTAJIbl YHTAK HEMECE aK TYHIPIIIKTEp

| aK HEMece aICi3 capbl KOOk Topi3al Macca

~ bap6amu ... 3aT peTiHae KoJJaHaIbl.

| TBIHBIIITaHIBIPFBIII KOHE KYPBICKAKKA KapChl

| BICTBIKTBI TYCIPETIH

| KaObIHYFa KapChl

| aypyabl OacaTbiH

| aHTUXONMHACTEPA3IbI

~ bapOutan (BepoHai, 5,5-1M3THIOApOUTYP KBIIIKBLUIHI) ... .

| 9J1C13 anbl 1OMA1 aK KpUCTaIIbl YHTAK

| ak aMmop( KpUCTaNIABI UICCI3 TUTPOCKOTUSIIBIK YHTAK

| aK MHE TOpi3/1 KpUCTAII AP

| aK KpuCTaabl YHTAK HEMECEAK dJICI3 alllbl IOM/I1 aK TYHIPIIKTEP

| aK HEMece aICi3 capbl KOOIk Topi3/ii Macca

~ ... 0apOuTAIABIH HECEN apKbUIbI OOIIHETIH METa00JUTI OOIBIN TaObIIabI.

| 5-3THIT-5-B-0KCHUATUIOAPOUTYP KBIIIKBLIBI

| 5-31r1-5-(3-TuApOoKCH-3-MeTUIIOY THIT)-0apOUTYP KBIIIKBLIBI

| 5-3TH1-5- 1 —TUAPOKCUPEHUTOAPOUTYP KBIIIKBLIBI

| OTrn-5-(okcu-3-MeTui-1-0yTrin)-5-6apOuTyp KbIIIKbLIbI

| 5-(3'-ruapokcuOyTHIT) -5-3THIOAPOUTYP KHIIIKBLIBI

~ bapOuTanfa KYKipT KbIIIKBIJIBIH KOCKAHHAH KEHiH TpermapaTThiH MHUKPOCKOIIICH
KaparaHJia KbIIIKbUIIBIK (opMachkl Ty311e/1, COFaH OalIaHbICTHI ... TY3UIE/I].

| Tycci3 Menaip TiK OypbIIITHI TPU3Maiaphbl

| chepoua TypiHIe TONTACKAH MJIACTUHKAJIAP

| KbI3BLI-CApbl MHE TOPI3/I1 KpUCTAIIap

| poMO0 minmHIHAETI KpUCTaIAAp

| ’KachIMBIK TYPIHJIET1 KpUCTaIAap

~ bapbutan MbIc Ty3aapbl KOHE MHUPUAMHMEH ... MIMIIHAEC KYJTIH KpHUCTalaap
TY3€/Il.
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| TIKOYpBIIIITAP, APY3 JKOHE KYJIbI3IIAIAP

| chepoua TypiHIe TONTacKaH IJIacTUHKaIap

| KbI3BLI-Capbl MHE TOPI3/1 KpUCTAIIap

| "KaChIMBIK TYpIHET1 KpUCTaJIap

| poMO minmiHIHAET1 KpUCcTaIaap

~ OeHobapOouTa ..., XOPESHBI EMJICY YIIIIH KOJITaHAbI.

| srnencus

| Mmanspus

| CYBIK THIO

| OpoHXUT

CUHYCHUT

~ ... (heHoOapOUTAIIbIH HECEM aPKbLIbI OOIIHETIH META00IUTI OOJIBIN TaObLIAbI.
| 5-3THI1-5- 1 —TUAPOKCUPEHUIOAPOUTYP KBIIIIKBLIBI

| 5-31r1-5-(3-THApOoKCH-3-MEeTUIIOY THIT)-0apOUTYP KBIIIKBLIBI
| 5-3THIT-5-B-0KCHATUIOAPOUTYP KBIIIKBLIBI

| OTri-5-(okcu-3-meTun-1-6yTumn)--5-0apOouTyp KbIIIKbLIbI

| 5-(3'-run-poxcuOyTH) -5-3THAOAPOUTYP KBIIKBLIBI

~ bytoGap6uTain ... TabJaeTKaIapbIHBIH KypaMbIHa Kipe/i.

| «bemnoum»

| «[utpamon»

| «DuHIETICUH

| «bapbaden»

| «bpomuTam»

~ ... OyT06apOUTAIIIBIH HECEIIIICH 0O IIHEeTIH METa0O0INTI OOJIBIN TaObLIAbI.
| 5-(3'-rua-pokcuOyTHI) -5-3TUA0APOUTYP KBIIIKBLIBI

| 5-31r1-5-(3-TuApoKCcH-3-MeTUIIOY THIT)-0apOUTYP KBIIIKBLIBI
| 5-3THIT-5-B-0KCHUATUIOAPOUTYP KBIIIKBLIBI

| D1r1-5-(okcu-3-MeTrit-1-0yTHi1)--5-0apOUTYp KbIIIKBLUIBI

| 5-3TH1-5- 1 —TUAPOKCUPEHUTOAPOUTYP KBIIIKBLIBI

~ DTaMuHaI KYPBUIBICH MEH dCepi KaFbIHaH ... YKcac.

| GapOamure

| penobapOuTanre

| GapOuTanre

| THOTIEHTaNTe

| rekcenanre

~ [omstpibl epITKIIITEpPMEH SKCTPAKIIMSIIAHATBIH YIIbI )KOHE KYIITI 9CEp €TETIH 3aTTap
TOOBIHA ... )KaTaJbl.

| OpraHuKaIBIK KBIIITKBLUIAAD

| MEHEpAJIBI KBIITKBLIIAP

| mecTunmaTep
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http://www.xumuk.ru/biospravochnik/600.html
http://www.xumuk.ru/encyklopedia/462.html
http://www.xumuk.ru/encyklopedia/462.html

ONTUSTIK-QAZAQSTAN SOUTH KAZAKHSTAN
MEDISINA MEDICAL
AKADEMIASY ACADEMY
«OHTycTik KazakcTaH meauuuHa akanemuscol» AK AO «OxHo-KasaxcTaHcKas MeAVUUMUHCKAS akaneMusa»
dapmareBTUKAIBIK )KOHE TOKCUKOJIOTHSUIBIK XUMHUS Kadeapachl 044 -55/ 03-
BI/IoaHaJ'II/ITI/IKaJ'IBIK XUMHUS JKOHEC TOKCUKOJIOTHA CTp.46 nu3 3

| KOMIPCYTEKTEP/I1H rajJOTeHTYbIIbLIaPbI
KaHBIKKAH CLITLIEP




