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1. TakbipbiObl: Keea TOKCHKOJOTHSIJIBIK 3epTTeyJiepaeri XumMmsi-

TOKCHKOJIOTHSJIBIK 3epTTeyJiep epeKuIeJIiri
2. MakcaThbl: CTyACHTTEpre YJbl 3aTTapFa KIMHUKA-TOKCHKOJOTHSIIBIK TajIay JKOHe

aJIBIHFaH HOTHIKEJIEP/Il IYPHIC KOPBITHIHABLIAY Al YHPETY YIIIH OJapablH OLTiMIH

YKOHE TYCIHIKTEPIH KaJIBITACTBIPY.
3. Japic Te3ucrepi

Kocnap:

1. AHaNMMTHKAJIBIK TOKCUKOJOTHIFA KIpiCIIe:

a) AaHATMTUKAJIBIK TOKCUKOJIOTHSIHBIH MiHIETTEPI;

0) aHAJINTHKAJIBIK TOKCHKOJIOTUSHBIH MOHI.

2. KnMHHUKA-TOKCUKOIOTHSIIBIK TAJIIAy ABIH €PEKIICITIKTEPI.

3. Ymap meH ynanymnap.

AHAIUTHKAIBIK XUMHUSIHBIH PEaKIUsIIaphl MEH TOCUIACPI TOKCHKOJIOTHSITBIK
XUMUS OJIapJIbl allly >KOHE MOJIIECpPIH aHbIKTAYy YIIIH KeHiHeH naigananbiiagsl. Keitdip
dbapMalleBTIK Mpernaparrap yjaHyra ceben 0o0iysl MyMKiH. Ochbl mpenapaTrTapibl airy
YIIIH XUMHUS TOKCHUKOJOTHSUIBIK Tajaayjaa Oip CblllbIpa >Karjnaiiapnaa ¢apmalreBTIK
TOCUIEpl KOJAaHBUIAABI. YiaHyra ceOemnmil OosiraH ecimuaiktep OemiktepiH XTT
(hapMaKOTHOCTHKA TOCULIEpl KOJIAAHBUIAJABI. TOKCHKOJOTHUSIUIBIK XHMHS  JTOPUIIK
3aTTapMeH yJapAblH METa0O0JIM3M MPOIECTEPIH 3€PTTEHUTIH OMOJOTHUSMIBIK XUMHS JKOHE
Oip chImbIpa MOHAEPIMEH OalaHbIcTa 00JIA IbI.
AHAJIMTHKAJIBIK TOKCHUKOJOTUAHBIH MiHAEeTTEpPi MEH MIHi

TOKCUKONOTHSIBIK XUMHS YJaHy JUAarHOCTHKACHIHAA >KOHE KBUIMBICTICH KYpecyze
YJIKEH MaHBI3Fa he. 3epTTENIeTiH O0BEKTTEePAC yJIapAblH OONybl KOHE MOJIIEpl Typaibl
XUMUS-TOKCUKOJIOTTAPIBIH KOPBITBIHIBICHI, COT-MEIUIIMHACHI caparibuiapbiHa (yJIaHy
ceOenTepiH aHbIKTay YIIIH) >XQHE COT Teprey OpbIHAApbiHA (KBUIMBICTBI —ally,
MEMJIEKETTIK 3aHABUIBIKTHI KOHE TOPTIOIH HBIFANTY YILUIH) YJIKEH KOMEK KOepCETel.
TOKCUKONOTUSIBIK XUMUSHBIH TTPO(PMIAKTUKAIBIK OarbITTayaa Ja MaHbI3bI 30p. XalIbIK
[IapyambUIBIFBIHIA KOJJIAHBUIATBIH JKEKEIIeNIeHTeH (apMaleBTiK Mpenaparrap MEH
3aTTapblH KOFapFbI YJIaF B THIFBI TypaJIbI XUMUS-TOKCUKOJIOTUSITBIK
TOKCHUKOJIOTOTap/IblH, TUTCHUSCHUIAPABIH, (apMaKoJIOrTap/blH >KOHE FBUIBIMH Oacka
calanmapaarbl 0acka MamaHAApAbIH KOPBITHIHABLIAPHI OCBHI 3aTTapiAbl KOJJaHY/aH
HIBIFAPBITT TACTAYy HEMECE OJIap/ibl CaKTay >KarJaiiapblH ©3repTy jKOHE XaJblKKa OacTay
MOCeJIeCIH JKOHTe KOIOFa Heri3 Oomampl. YJarbelmn 3arTtap 0ap ayaHbl >KOHE OHEPKOCIM
MEKeMelepl TmaijalaHFaH — CyJaplbl  XUMHUS-TOKCUKOJIOTHSUIBIK —KOHE  CaHHTap-
TUTHEHAJIBIK 3€PTTEY HOTHIKEJIEP1 CAHUTAPJIBIK KOPFAy MEKEMEJIEPIHIH THICTI MEKEMETIEP
IIBIHAA KYPBUIBICTBI TOKTaTy HEMECE Ta3apTKBII KOHABIPFBUIAPABI  KalWTa Kypy
KQKETTIT Typajbl Macesie KoTepy YILIH Mai1agaHaibl.
TOKCUKONOTHSIIBIK XUMUSI TOCUIAEPIH TMaiijjaaHa OTBIPBIN, CYMEH ayaJarbl YIIbl
3aTTapAblH IIEKTI JCHTeWIeri KOHICHTPANMACHIH aHBIKTAWIbl JKOHE OaKbUIANIbI.
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Kepceruiren Ttocuiaep MNECTHLMATEPAIH KOHE ac OHIMAEPIHJAErT Kelbdip yiarbI
3aTTapAblH KAJIJIBIK MOJIIIEPIH KoHE OacKaidap/bl KalblllKa KENTIpy YIIIH NaijaiaHabl.
XKexkemeneHreH XUMHSITBIK 3aTTapAbIH YIAFBIIITHIFBI Typalbl JEPEeKTep XalbIK apachlHaa
CAHWTAPJIBIK aFapTy >KYMBICHIH, yJaFbIl 3aTTapAbl MalijaliaHy epekelepiH TYCIHIIpY
KOHE OChl KOCBUIBICTAPMEH YJIaHyJaH CaKTaHJbIpyFa apHajfaH IIapajap YIIiH
naijananblIaabl.
AHAJINTHKAJIBIK TOKCUKOJOTHUSHBIH TAJIAYAbIH epeKuIeJTiKTepi
XTT-ra ToH Oipchinbipa epekmeniktep 6ap. XTT-na ynanran 3artapapl Anry
JKOHE MOJIIEPIH AaHBIKTAy VIIIH aHAIUTHKAIBIK KOHE (apMHAIeBTIK XUMUsIA
KOJJaHATBIH OipKaTap peaknusyiap MEH ToCcUIAep IMaimananeliansl. bipak Oy
peakIusIap MEH TOCUIIEepiH KOl ce3IMTaIAbIFbIHBIH HeMece CIeminuKaIsIIbIFbIHA
TOMEHJICTTHEH XUMHUHU-TOKCUKOJIOTHSUIBIK Tajay MakcaTTapbl yiriH sxapamce3. XTT-ga
YIAFbIIl 3aTTapAblH OoJIMalibl Meiliepi FaHa OOJIATBIH 3€pTTey OOBEKTTEPIHIH P
allyaH/IbIFBIMEH CHUIIaTTaNa bl by 3aTTap OMONOTHSIIBIK MaTPEHaNIbIH MOJI MOJIIIEPIH/IE
MUKpOCBIHAMaJIap OOJIbIN  TaObUIa[bl. YJIaFbIll 3aTTapAbl AIy MEH MeJIepiH
aHbIKTayJla KIPICYJI€H aJlJIbIH OJapAbl THICTI 00bekTTepAcH Oeminm amy kKaxer. XTT
OapbICBIHIA 3€pPTTENETIH OOBEKTTCH YJaFbllll 3aTThl OOJyAe JIAMBIKChI3  TOCLI
KOJIJIaHFaH/a, OJ1 *KapThUlail HEeMece TYTeJIe *KOFajblll Keyl MyMKiH. Opi OlpChImbIpa
Karnannapna Tek Oip FaHa 3aTThl OPTYpJl OOBEKTTEpAEeH 0oy YIIiH 0acka TocuIaep
KOJIJIaHY KaXKeT.
XTT epexenikTepiHiy 6ipi MbIHAIAM:
1. Vnanyra ceGemnmr O0JFaH 3aTTapibl 3ePTTEYMEH KaTap OJap/blH METa0OIUTTEPIH Je
OMOJIOTHSIIBIK MaTEpUANIIaH 06Ty )KOHE aHBIKTAy KaXerT.
Ok MaTtepuanblHIa YIAHABIPYIIBI 3aTTHIH MOJIIEpl MaMaibl FaHa OOJATHIHIBIFBIH
€CKepill, OChl 3aTThl AINy VIIIH Ce3IMTal peakUMsuIapAbl MaijanaHy kepek. bipak,
KOFapbl  ce3IMTal  peakuusiapabl  MaijanaHraHaa  OWOJNIOTHSIBIK — MaTepual
CBHIFBIH/IBITIAPBIHAH TEK yJIaHyFa ceOern OOJIFaH yJIbl 3aTTHl FaHA €MEC, JICHE KIeTKalaphl
MEH YJINaNapbIHbIH Kypambl 0esiri 00bIn TaObLIaThIH KeHOip O6acka 3artapast na (Hg,
Fe, Ca, Na), conbiMeH Karap edyleH OypbIHBIPAK E€MJIIK MAaKCaTIEH TepareBTiK
MeJiepAe KaObUIqaHFaH JOpUTIK 3aTTapasl Aa Amry MymKiH. COHABIKTaH, capariibl-
XUMUK 3€pTTENETIH 3aTTapbl allyFa KOJJaHBUIATHIH PeaKIUsIap HOTHKEICPIH IyPhIC
Oaramnait OuTyre THIC.
Yaap xoHe yiaany
Kazipri ke3ne MeaunnHa 2 KOJIAHBUIATRIH (DApMAICBTIK MpermapaTTapIblH CaHbl OT¢E
kerl. byJ mpenapatrap TepaneBTiKk MeJliepae (103a1a) aypy cajlgapbiHaH OY3bLUIFaH JICHE
KBI3METIH KaimbiHa Kentipemi. KeiiOip »xarmaiimapma Texk Oip FaHa IOpUTIK 3aTTap
(mamagaH ThIC MeJIIepJie, ICHE PEaKIHUSIChIHBIH ©3TepylHJie KoHE T.0.) ajamaap MeH
JKaHyapiapra 3usHIbI ocep Kepcereni. Onap JEHEHIH MaHbI3bl TIPHIUIIK OPEKETIH
Oy3ybl, ATOJIOTUSIIBIK ©3repiCTep TYABIPYHI, ajl O1pChINbIpa Karaaiaap/ia eaiMre aKein
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COFybl MYMKIiH. J[opinik HeMece Oacka 3aTTap 9CEpIHEH TYBIHIAWTBIH MATATOTHSIIBIK
©3repicTep KOMILIEKC] yJIaHy HEeMeCe HHTOKCUKALNS (JIeHeHIH yJaaHybl) e aTalaibl.

VYnany gem omeTTe «IK30TCHA» ylap Nl aTalaThlH, SFHU JCHETe CBIPTTaH Keill
TYCETiH YJaFbIII 3aTTap TYFBI3aThIH WHTOKCUKAIWSIApIbl alWTaabl. YJIaHyFa ycTeme
MeOJIIIEp/Ie JIeHe KhI3METIH Oy3aThiH TeK (papMalleBTIK MpernapaTrrap FaHa eMec, XajblK
HIapyalbUIbIFGl MYKTaXbI YIIIH IIBIFAPBUIATHIH (AyBUT APYAIIbUIBIFBIHIA OCIMIIKTED
MEH >KaHyapliap 3USHKECTepIMEH Kypecy YVIIIH KOJJIaHbUIATBIH YJIbl XHMHKATTap,
OPTYpPJII TEXHUKAIBIK CYWBIKTBIKTAP, TYPMBICTBIK XHMHS 3aTTapbl >KOHE Oackaiap)
KeITereH 0acka 3arrap jaa cedemmr 6ojaasl. COHIBIKTaH TOKCHKOJIOTHSIIBIK XUMHUSHBI
OKBbIFaHJIa yJaHyFa ceOen OO0Mybl MYMKIH 3aTTapblH OopiH, ojapiablH ¢hapMareBTiK
npenaparTap peTiHae KoJJaHbUTybIHA HEe 0acKa TaralbIHAATybIHA KapaMacTaH yjap Jem
ataiimbl3. Tokcukonorus (rpeK ce3lepl «y» *oHE «UIiM») yJbl 3aTTaplblH KacHETiH
KOHE OJapbIH JCHEIe MATOJOTUSIIBIK ©3Tepic TYFBI3YBIH 3epTTEHTIH FhUTbIM. COHBIMEH
KaTap TOKCHUKOJIOTHS €MEY >KOHE YJaHYAbIH AJJbIH ajly YIIIH KOJAAHBLIATBIH THIMI1
3aTTapiabl 3epTTeili. TOKCUKONOTHSIIBIK XUMHS YIIbI 3aTTap MEH yJaHyIbl OJapIbIH
yIaHABIPDY JIWHAMUKACH  (TOKCHKOJOTHSUIBIK  JWHAMHUKACHI) JKOHE  YIIAHIBIPY
KUHETUKACHl (TOKCUKOJIOTHSUIBIK KWHETHUKACHI) TYPFBICBIHAH 3€pTTeili. YIaHIBIPY
JTUHAMHKACHl JETeHJE YJbl 3aTTapJblH JEHEre ocep €Ty MeXaHW3MIH TYCIHEeI.
VYnanpapy KMHETHKAChl JIEHEJE YJbl 3aTTapiblH ©3repicKe YIIblpay MpoueciH (YIIbl
3aTTapblH JIEHEJE CIHIpUTYiH, TapaylyblH, OJApJbIH JCHENEH O6JliHylH »XoHe T.0.)
3epTTeial. VYmapAaelH  yJIAHABIPY KHUHETUKACBIH OUTy  XUMUS-TOKCHUKOJIOTHSIIBIK
3epTTeyre KaTaThblH afF3ajap MEH OWOJIOTHUSIIBIK CYMBIKTBIKTApIbl AYPHIC TaHIAayFa,
ynaHy ceOentepiH aHbIKTayra OaimanbicTel XTT HoTmKenepiH aypeic Oaranayra
MYMKIHJIIK Oepei.

YaanyJap KoHe 0JIapAbIH KIKTeyi

Va1 3arTap ocepiHEHOOJFaH yJaHyJapIblH jKeke >KikTenyl kK. Kazipri yakrra
KJIMHUKAJIBIK EpeKUIeNKTepiHe (KYIITI »OHE CO3bUIMalbl) YIllaHy >KarjgaiiapbiHa
(TYpMBICTBIK, OHAIPICTIK XoHE Oackamap), JA€HEre TYcy KoJJapblHa (aybl3 apKbLIbl-
NepopalblbIK, aya apKbUIbI-MHTAIALMSUIBIK KoHEe Oackaiap) >koHe T.0. Oacka
cebenTepre HETI3JENTeH ylIaHyJIapablH OlpHeme ikTeyiepi O6ap. bi3 ymanynapabig
KOPCETUITeH  TYpJepiHiH  KeilipeylepiHiH FaHa  KbICKallla  CHUIMATTaMachiHA
TOKTaJIaMbI3.

Kywri yaanynap. Jlemere ymibl 3aTTapAblH ©T€ apThIK MOJIIEPiHIH dcepi
HoTHXKeciHae Oacrananpl. Onap xpuiiaM aypy OenruiepiMeH (CUITOMATHKAChIMEH)
KOca Kypeal oHe OipHenie MUHYT (CHHIJIB/II KBIIITKBUT )KOHE OHBIH TY3bl) CaraT HE
TOYJIIK 1IIIHJAE 6JIyMEH asKTainybl MyMKiH. Ken ’karnainapna ynaHyjap Ke3JIencok
OoJbIn TaObUTAABL. AJaiiia eJITipy HEMece KYH3eJIreH aJaMHBbIH 9JICI3 XaJliH OJlaH 9pi
Halapyiary MakcaTbIMeH (OHBIH MYyJKiHE He OoJly VIIiH, 30pJjiay XKoHe T.O.
MaKCaTbIMEH) 9/iell KATThl YJAaHABIPY KPUMHUHAIABIK (KbUIMBICTBIK) JIET aTayajibl.
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VYael 3aTTap e31H-e31 eNTipy YIIIH J¢ (CYMIMHAIABIK YJIaHydap) KOJJaHBLTYbI
MYMKIH.

Kymri ocepni dapmaieBTik mnpemnaparrapibl ©31H-631 eMJey MaKCaThIMEH
KaObUIlaFaH afaMJapAblH KYIITI yjaHy »karaainapel ga Oenrim. Kymri ynanyra
MEJUIIMHA KbI3METKEpJIEPIHIH HeMece JopiXxaHa KbI3METKEpJepiHiH KaTeci ceber
OonraH >karmaiiap Oipmama cupek, Oipak kesjaecinm Typaasl. KymTi ymanymap
JTopiaepal aypy JCHECIHE NEepopalibJbIK €HTI3y OpHBIHA KYpe TaMBIphIMEH XiOepy
JYPBIC €HT130€y TOCUTIH/E /1€ Ke3/IeCeIi.

Co3sbliiManbl yJIaHyJIApPFA JICHENE >KWHAIyFa O€iliM yIbl 3aTTapAblH a3
MOJIIIIEPIH Y3aK YakpIT Ooifbl KaObuimay cebem Oomaapl. MyHmal 3arTtap KaTThl
yIaHABIPMAMIBI, OWTCENe, JCHEHIH HE O, He Oyl KBI3METIH OYIAipy MYMKiH.
CospuiManel  yiaHynap  Oasy  KYpyIMEH  KoHE  ayblpy  OeiruiepiHiH
(CUMIITOMIAPBIHBIH) KOMECKUTITIMEH CUIIATTAJIA]IbI.

Kaciou yaanymap. MyHpail ymaHynap yjiabl 3aTTap OHJIIPUIETIH HeMmece
naijanaHbUIaThlH 3aybITTapaa, adpukanapia opTypiil KOCINOPbIHAAPBIHAA, XUMUS
naboparopusnapbiHaa ke3neceni. OchIHIAN 3aTTap dCepiHEH YIIbl 3aTTAPMEH JKYMBIC
icTedTinaep yiublpaiabl. OChl 3aTTapMEH KYMBIC ICTEreHJle TEXHUKa KAylICiJiri
epeKeNIepiH CcakTaMay HOTIDKENepl Co3bUIMalbl yinaHyFa cebem Oomanbl. bipak
yIaFbllll  3aTTap asKTaJaThlH HEMECe TOCBUIATBHIH Ka3aHABIKTap, Kypajiaap,
CHIMBIMJIBIIBIKTAP amnaTKa YIIbIparaH/a, ojap KYIITI yJIaHylapFa aubll Kenel.

TYPMBICTBIK yJIaHYJIAp Ke3/1elCOK YJIaHyJIap KaTapbIHA KaTa/Ibl

Omap y# IOHHAIK OSKOHE IIAPYANIBUIBIK TYPMBICTa  YIIBI  3aTTapbl
(keMiprimrepai, HWSHABI OJKOHJIKTEPIl JKOSATBHIH 3aTTapAbl, KHIM Ta3aJauThIH
CYMBIKTBIKTAp/IbI KoHE OacKamapibl) VKBIIICHI3 CaKTay >KOHE IOPUTIK MperapaTrTrap
OpHBIHA KOJIJJaHy HOTHXKECIHJIC TYBIHIAWIbl. EpecekTepIiH TYPMBICTBIK YIaHyJIaphl
oJlapAblH Macc KYHiHAE aJKaoroyib I1MIIMIIKTEPIH OpHBIHA KaTeleciln opTypii
CYMBIKTBIKTApbl  TMaljajgaHy cajgapblHaH OONATBIHABIFEI Jla CHPEK eMec.
bananapibiH KOJBI KETETIH KepJie YKBITIChI3 CAaKTAJIAThIH JOPITiK KOHE TYPMBICTHIK
YJIaFBINI 3aTTapMEH OJIApJAbIH YJaHy >Karmaiiapel Oenriigi. TypMBICTBIK yiIaHyjap
KaTapbhlHA aJIbKOTAIN3M MEH KapKOMAaHMSI JKaTaIbl.
4. UnarocTpaTuBTI MaTepuaJl:
- mpe3enTarst Microsoft Power Point.

5. 9neduer:
Heri3ri:
Ka3ak TLI1iHae:
1. ApwictanoBa, T. A. buonorusiaplk wmaTepuaijiaH MUHEpPAIJIAy OJICIMEH
OKIIayJJAaHATBIH YJIbI JKQHE KYLITI 9cepJi 3aTTap TOObI: XUMHUS -(PapMalieBTUKAIIBIK
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100 Ger. C

AppicranoBa, T. A. BHONOTHANBIK MaTepHaNJaH SKCTPAKIMUSA OIICI apKbUIbI
OKIIAyJJAaHATBIH yJIbI JKOHE KYIUTI 9Cepiil 3aTTap TONTapbl: XUMHUA -
dhapMaiieBTUKaNBIK (akyIbTeTiHIH [V-Kypce CTyIeHTTepiHe apHAIFaH OKY Kypasbl /
- Anmartsl : OBepo, 2012

MyxameTtkaHoB, A. M. XUMUSIIBIK KapyAblH KalIbl )KOHE MEIUIIMHA-TAKTUKAIIBIK
CUIIaTTaMachl : OKy KypaJbl. - 2-0ac. - Kaparanasr : )KK "Ak Hyp", 2013.
OpnabaecBa C.K., CepikbaeBa A.Jl., Kapakymosa A.IIl., Xymaraesa I'.C. Cort-
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opbIc TiTiHAE:
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By30B u (akynpretoB / T.X. Bepreituuk; pen. E.H. Bepreituuk . - 3-¢ uznm.,
nepepad. u pom. - M.: MEInpecc-undopm, 2012. - 432 c.
[Inerenéra, T. B. Tokcuxomoruueckas xumus: ydeOHuk /. - M.: TDOTAP -
Menua, 2013.- 513 ¢
Tokcukonoruveckass XuUMUS: METa0ONIM3M W aHajdu3 TOKCHUKAHTOB: YydeOHOE
nocobue + CD/ mox pen. H.U. Kanerunoii. — M., 2008. — 1016 c. [Tepemner.
Tokcukonoruueckas xumusi: yueobnuk / moxn pen. T.B. IlnereneBoii. — 2-oe uzn. —
M., 2008. — 512 c. Ilepemner.
TCX-CKpUHHHT TOKCHUKOJIOTHYECKH 3HAYUMBIX COCAMHCHHUH, H30JIUPYEMBIX
AKCTpaKIen u copoiuent : yueoHoe nocodue / I'.B. Pamenckas, .M. Poauonoga,
H.M. Ky3nenoBa u A.E. IletyxoB ; pea. A.Il. Apzamacues . - M.: [DOTAP-
Menaua, 2010. - 240 c.

JJIEKTPOH/BI 0achLIBIMAAP:

AHanuTH4ecKkas JUarHoCTHKa HapKOMaHUW U TOKCHMKOMAaHWM. broaHanuthueckas
XUMHUSI W TOKCUKoJorus [OnektpoHHbli pecypc / HOKI®A; Men. wu
dapmaneBTuyeckuii (HakyJabTeThl. - OJEKTPOH. TekcToBblie daH. ( 25,4 MO). -
emvkenT: b. u., 2011. - s onr. auck (CD-ROM).

Tokcukonoruueckass XuUMHS. AHAIATUYECKAs] TOKCHKOJIOTHS [DJIEKTPOHHBIN
pecypc]: yuebnuk / moxa pen. P. V. Xabpuesa. - DIeKTpOH. TEKCTOBbIE AaH. (43,7
MB). - M.: U3natenbckas rpynmna "I'DOTAP- Meaua", 2010. - 752 c. 31. omr.
auck (CD-ROM)
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3. XuUMHUYeCKHe OMAaCHOCTH M TOKCHKAHTHI. [IpuHIUIBI 0€30MacHOCTH B XUMHYECKOMN
naboparopuu [DIeKTpOHHBIN pecypc] : yueOHoe mocodue / JI. B. EBceesa [u np.]. -
OnekTpoH. TeKcToBble AaH. (47,2M6). - M.: "Jlutreppa", 2017. - 31. ont. AMCK
(CD-ROM).

4, XUMUSIJIBIK KayllTep MEH YBITTBUIBIKTAp. XUMUSIIBIK 3epTXaHaJdarbl KayliIci3ik
YCTaHbIMJIaphl [ DIEKTPOHHBIN pecypc]: oKy Kypaibl = XUMHUYECKHUE OMACHOCTU U
TOKCUKaHThI. [IpuHIIMIIBI 6€30MacHOCTH B XMMHMUYECKOW JlabopaTopuu: y4deOHOE
nocodue / Y. M. JlarxaeB. - DnekTpoH. TeKcToBbie naH. (67.9M0). - M.
"Jlutteppa", 2016. - 48006. ¢

KOCBhIMIIIA d1e0ueTTep:

Kyspmenko, A. H. Crapgaptuzanus J€KapCTBEHHOIO PACTUTEIBHOIO CBHIPbS M
pPacCTUTENbHBIX COOPOB METOJAMU HMOHO-3KCKJIFO3MOHHOM M Tra3o- XUJAKOCTHOU
xpomatorpaduu: MoHorpadus. - Anmatsl : IBepo, 2017. - 120 c.

CpayGaeB, E. H. OmHuipicTiK TOKCHUKOJOTHSI HeEri3i. OHIIPICTIK yJap KoHe
ylaHyJap: OKy-9JlicCTeMeINIK Kypas /. - Anmatsl : 9Bepo, 2014. - 156 Ger. c.

6.bakblay cypakrapsbi:

~ OTKip ylaHynap ar3ara yJbl 3aTThIH ... 9CEpP1 HOTUKECIHEH TYBIHIAN]IBI.
|61p peTTiK MaKCUMaJIbIbI 1032

|y3aK yakbIT 00l MUHMMAJIBJIBI 1032

|Irekci3 103aHbl CHMITTOMATHKAITBIK KOJIJIAHY

|MHHUMAaTBIBI 1032

|6ip peTTik MakCHMaITBBI JO3aHBI Y3aK YaKbIT OOHBI KOJIIaHY

~ Ac apHacel apKbUIbl TYCKEH 3aTTapAblH CIHIPUTYl, OJapiAblH (DU3UKAIBIK MKOHE
XUMUSUIBIK KACUETTEPI, ... TOYEIIIL.

| ackazan meH imekTiH pH-bHA

| kauHbIH pH-bIHA

| MeMOpaHasiapIbIH KaCUSTTEPiHE

| Meepine

| cinipiny aficiHe

~ KnuHMKaIbIK aFbIM €peKIIUTIKTEpiHEe HET13/IENIreH ylIanyiap ... O0JbIT
KJaccuuKaIsiaHabl.

|oTKip KOHE CO3BLIMAITBI

lometii

|TYPMBICTBIK

|mepopanbabl

|MHT JTSITUSLITBIK

~ [laiina 6oy sxaraaitnapeiHa OaiIaHBICTBI yJIaHydap ... OOJIbII
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KJ1accu(pUKaIusIaHa Ibl.
| TYPMBICTBIK oHE OHIIPICTIK
| Ke3nencok
| MTHT QITISTTUSITBIK
| omeiti
| ©TKip JK0HE CO3BLIMAITBI
~ Tlaitma  Oomy  cebenTepiHe  OaWIaHBICTBI  yJaHyJap ...  OOJIBIM
KJaccuuKaIysiaHabl.
| Ke3/1eHCOK KoHe dJIeHi
| eHmIpicTIK
| TYPMBICTBIK
| MTHT QTISITTUSUITBIK
| eTKip

~ Ar3ara eHy *oJiJapblHa OallIaHbICThI yIaHyJap ... O0JIBIN KiIacCU(PUKALNIaHAbI.

| FHTQIATUSIIBIK J)KOHE TIEPOPAITHIBI

| eTKip

| co3pUIMaITBI

| omeiii

| TYPMBICTBIK

~ A¥3ara TYCKeH XUMHUSIIBIK KOCBUIBICTAP/IBIH YJIBUIBIFBIHA ... 9CEP €TE/I.
|cy MeH Maiinapnia epirimriri

|mo3a

lackazan meH imex pH-b1

|[KaHHBIH OMOXMUMUSITBIK KYPaMbl

Kacyia MmemOpaHanapblHbIH TYPi

~ A¥3ara TYCKEH CyJla €pUTIH YIIbl 3aTTHIH YJIBUIBIFBI OHBIH ... TOYEJIII.

|[MoHapFa qucconualantany KaoiaeTine

|KOHIIEHTpaIHsIChIHA

[Kacyia MmemOpaHanapbIHbIH TYpiHE

|GemnmeKkTepiHiH OJIIeMiHe

|mo3ackina

~ AF3ara TYCKEH KaTThl YJIbl 3aTThIH YJIBUIBIFbI OHBIH ... TOYEIIl.
|OenmiekTepiHiy oJIIeMiHe

lepirimririne

|mo3acerna

[moHgapra qucconnanuanany Kaoinerine

|KOHIIEHTpaIHsIChIHA

~ OPTYPJIi )KOJIMEH ar3ara TYCKEH YJIbIH O1p/eil 103acChl ... Ty AbIPaIbI.
|]opTypJ1l yBITTHI 3P deKT
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|Oipaeit ybITThI 3 PexT

| TepaneBTUKANBIK 3P PeKT

|aF3aHbIH ©J1IMIH

| OHBIH aF3a/iaH KbUIJIaM IIBIFaPBLTYBIH

~ XUMUSAIIBIK 3aTTapAbIH YIIBUIBIFBI OJIAPIbIH MOJIEKYIACHIH/AFHI ... OaHIaHBICTHI.
|6enrial GyHKIIMOHAIBIK TONTAp MEH KOC OaijlaHbIcCTapFa

lcyFra

|[KkeMipTeKKe

|[kaHT Oeerine

| rroko3ara

~ XKacymanapapiy OipiHIIi TUNITEr1 MEMOpaHaTapbl MOJIEKYJIAAP/bI ... OTKI3EI].
|munoduiabapl KacueTTepine OailslaHbICThI

|[KoMIUIeKCTEP TYpIHAE

| KOHLIEHTPALKACHI a3 OPTa/laH KOHIICHTPAIMACH KOI OpTara Kapaii

|cy MeH eJiieMi a3 aHUOHIAPIbI

|[KOHIIEHTpaHsIChl KOT OpTaJaH KOHIICHTPAIHSCH a3 OpTara Kapai

~ KacymanapablH €KiHIlI TUIITEr1 MEMOpaHaiapbl MOJIEKYJIAaP/bI ... OTKI3E/].
|[KoMIUTIeKCTEP TYpIHAC

|munoduneael KacUeTTepiHe OalIaHBICThI

|[KOHIIEHTpAIMSICHI a3 OPTa/IaH KOHIIEHTPAIMACHI KOT OpTaFra Kapaii
|KOHIIEHTPAIUACHI KOIT OpTa/iaH KOHIIEHTPAIMICH a3 OpTara Kapaii

|cy MeH enmreMi a3 aHHOHIAPIBI

~ JKacymamapasiH yriHmn Tanteri MeMOpaHaiapbl MOJICKYTATAP/IbI ... OTKI3E/I.
|KOHIIEHTpaITHACH a3 OpTaJaH KOHIIEHTPAIUSCHI KOIT OpTara Kapai

|munounpapl KacUeTTepiHe OalIaHbICThl KOMIUIEKCTEP TYPIHAE

|Cy MeH eJiiieMi a3 aHUOHIAPIbI

|KOHIIEHTpaIHsIChl KOT OpTaJaH KOHIICHTPAIHMCHI a3 OpTara Kapai

~ JKacymanapaslH TOPTIHIII TUNITETT MEMOpaHaIapbl MOJIEKYJIanap bl ... OTKI3e1Il.
|cy MeH eJiieMi a3 aHUOHIAPAbI

|munod bl KacueTTepine OaiIaHbICThI

|KOHIIEHTpAIMSICHI KOIT OpTaJlaH KOHIIEHTPAIIUSCHI a3 OpTara Kapaii
|KOHIIEHTpAIUSACH a3 OPTaJaH KOHIICHTPAIIUSACHI KOI OpTara Kapaii

|[KoMIUTIeKCTEp TYpIiHAC

~ A¥3a ’KacymachIMEH KOHTAKTKA TYCKEH YJbl 3aTTapAblH ocepl OJapIbIH
OailTaHbICKAaHHAH KeiliH OaifiKataibl.

|penieniToprapmen

|omurocaxapunrepmex

|monucaxapuarepMex

|munuarepmen

|MyKomoaucaxapuaTepMeH



http://www.xumuk.ru/biospravochnik/882.html
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~ OpOIp MYIIEAET1 YIbIH MOJIIIEPl COM aF3aHbIH ... OaiiJIaHbICTHI.
|[KaHMEH KaMTaMmachI3 eTUTyiHe

|cnenuduKanbIK perenTopbiHa

| MemOpaHa TypiHe

|muddy3us Typine

|cnenduKaibIK TachIMaNIaFbIIITAPbIHA

~ VIl 3aTTap KaH TaChIMAJIJIAFbIII KalWUISIpIApAaH ... TYCEIl.
|KacymainmiK KeHICTIKKe

Kacymara

ki KaHalHAJIBIMbIHA

|yTTKeH KaHaitHaIBIMbIHA

|mumda TyliHaepine

~ OIJCI3 OpraHUKaIbIK HEri3ep ... PeaKkIusyibl 00Jca, HECel apKbUIbl >KAKChI
IBIFAPBLIAIbL.

|KBITITKBLIT

|ciTimi

|OetiTapan

lonciz-cinrimi

|[KaHBIKKBIH CLIT1I1

~ Honnmapra >kakchl JUCCOIMAIMAIAHATHIH KYIITI 3JIEKTPOJIUTTEP HECEN apKBLIHI ...
OOJFaH/Ia IIBIFAPBLIA/IbI.

IpH=5,6

IpH=7,8

IpH=12,0

IpH=2,3

~ Kemnreren ymibl 3aTTapablH MeTaOO0IU3MBbI Oaybip/la ©TETIHIIKTEH OJapAblH ©T
apKBUTBI MIBIFAPBUTYHI ... 0aWIaHBICTHI OOJIAIHI.
|MoseKyTamapbIHBIH ©JIIIEMI MEH MOJICKYJISPJIBIK MacChiHA
|3aTTBIH MOISAPIIBIFBIHA

|MoJIeKyJTaHBIH TUTTO(UIIBALIITIHE

|[MoNeKyIaHbIH TUAPOGUITBILTITIHE

KCEHOOMOTHUKTEP/I1H (PYHKITMOHAIIJIBIK TONITAphIHA

~ Y1bl 3aTTap MeH OaybIp/ia TY3UIT€H OJIApABbIH METaOOIUTTEPl OT APKBIIbI 1IICKKE
OTIN, KeWiH KalTalaH KaHFa CIHIPLIIIN ... OOJIIHIN IIBIFaIbI.

| Oy#ipex apKbUTbI HECETITICH

| HOXKicTIeH

| cyrnen

| Tepi Oe3aepimeH

| TBIHBIC aNiFaH ayaMeH



http://www.xumuk.ru/encyklopedia/2/5306.html
http://www.xumuk.ru/encyklopedia/2650.html
http://www.xumuk.ru/encyklopedia/2653.html
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~ BI/IOJ'IOFI/IHJ'IBIK MaTepI/IaJ'II[apI[aH AJIbIHFaH CBIFBIHI[BIJ'IapI[BI Ta3apTy QI[iCi
KOMETIMEH XKYpri3uiel.
| xpomarorpadust
| cnexktpodoTomepus
| Mukpoaudy3us

| MEKpOKPHCTAIIIOCKOTIHS
| KaiiTa KprcTangay

1. TakbIpbIObI: AJaM MEH KaHyap ar3acbIHAaFbl KCEHOOUOTUKTEP
onorpancopmanuscol

2. MakcaThbl: CTyICHTTEpre YJbl 3aTTapFa KINHUKA-TOKCHKOJIOTUSIJIBIK Taj1ay sKOHE
aJIbIHFaH HOTIIKENEP/Il TYPhIC KOPBITHIHABLIAY Il YHPETY YIIIH OJapIbIH OUTIMiH
MKOHE TYCIHIKTEPIH KaJbITACTHIPY.

3. [apic Te3ucrepi:

Kocnap:
1. Vel 3aTTapAbIH OpraHu3MIe €Hy *kOJAaphl, COPBLTY, COPBLUTY MEXaHU3MI;
2. VY1nbl 3aTTap/bIH OPraHU3M/IE Tapalybl.
3. Ynwl 3aTTapbIH opran3mie O0aiaHbICybl
4. YnapaplH OpraHU3MHEH 0OITiHY1

Yibl 3aTTapAbIH OPraHU3MIe eHY KO0JAaPbl, COPHLIY, COPbLIY MeXaHU3Mi

VYarelm 3aTTap CHIPTKBI OpPTaJlaH ailHANBICTaFbl KaHFA JKOHE JuMQara eHesl.
OnapaplH  aFbIMBIMEH  YJIAFbIII  3aTTap  KIETKAaapalblK CYHBIKTBIKKA, KEHiH
KJIETKaJlapFa eTe/l. YIapablH KJIeTKajJapFa epKiH oTylHe olap/blH OeTIH KOMKEPreH
MeMOpaHanap kexaepri Oosasnbl. Kierka MemOpaHanapbIlHBIH YJIKEH POJIH ecKepe
OTBIPBIT, ONAPJABIH KYPBUIBIMBIH KOHE KBI3METIH 3epTTeyre YJIKEeH Hazap
aynapeutagel. MemOpaHa apanac IUTFOCTI JUMUATEPAIH Koc KaOaThIHAaH TYpabl.
Jlunuarepain Koc KabaThIHAA KOMIpCYTeK Ti30eKTepi 1IIKe KaparaH KoHE Y3/IIKCI3
KOMIPCYTeK (pa3acblH TY3€lll, OJ JUMUATEPIIH TUAPOPWIBHAIK TONTAPhl CHIPTKA
OarpITTAJIFaH. Jlumuarepain — Koc  KaOaTelHBIH — opOip  OeTi  aK3aTThIH
MOHOMOJIEKYJTAJIBIK Ka0aThIMeH KoMKepiireH. MemOpaHa OeTiHe onurocaxapusarep,
HOJINMEpJIEP SPTYPIl MOHOCAXapHUATED KoHE T.0. Oonaabl.

Joputik  KoHEe  yJbl  3arTapAblH ~ MeMOpaHa  apKbUlbl  KIIETKajapra
TachIMaJIJIaybIHbIH OlpHEIIe MeXaHU3MI1 OeNTiIl.

MemOpananapabiH  Oipinmi  Tumi. 3atrap OipiHimin  TUO  MeMOpaHachlHAH
KJIeTkanapra nudQysus 3aHbl OoifbiHIIA eTedl. byn MemOpaHanap apKbUIbl


http://www.xumuk.ru/encyklopedia/2/5089.html
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KJIeTKanapaarbl JUNO(WIBIIK 3aTTap >KOHE IUIIOCCI3 KOCBUIBICTAPBIH IAFBIH
MoOJIeKyJlajgapbl TacbIMaiaaHaabl. MbIcalbl: 3TUI CIHUPTI, AallETOH, ()EHOJI )KOHE OHBIH
TYBIHJIBUIaphl, O€H30JI, TOJIyOJI, HUTPOOEH30JI, apOMaTTBIK aMUHJIEP, XJI0podopm,
muxyopatad, CCls, HCIIl, H2SO4, xmopasl, KyKipTTi, a30ThI, (HOCPOPIIBI, MBIIIBSIKTHI
ra3 KyHiHJeri KOChUIbICTAp KaTaibl.

Exinmi THunm MemOpaHajapbl IUTIOCTI MeMOpaHajapAblH KeOiH J>XKOHE KehOoip
HoHAApAbl oTKi3el. bipak omanpaplH keHOipeyepi KieTka MeMOpaHatapbl apKbLIbl
KJIETKaJlapFa KOMIUIEKCTEP TYpiHIAE eHeml. byi KoMIuiekcTep THICTI 3aTTapiblH
MeMOpaHa KypamblHa KIpeTiH TachIMaAayIIbIMEH ©3apa OPEKETTECKEHJE TY3LIei.
depmentep MeMmOpaHanaablH KeiOip apHailbl ChIHApJiapbl (KOMIIOHEHTTEp1) >KOHE
O0acka 3arTap TachIMaJJayllbl POJIH aTKapybl MYMKIH. Ty3UIr€H KOMILIEKCTEp
MeMOpaHanapja epuii e, ojap apKbpUIbl KiieTKanapra oHal quddy3usiianaabl.

Ywinmi THD  MeMOpaHajgapbl apKpUIbl  TacChbIMaJJAaHATbIH  3aTThIH
MOJICKyJIaJapbIMEH WMOHJApPhl KOHIIEHTPAIUSACHI a3 OpTajaH KOHIICHTPAIMSICHI
JKOFapbl opTara OejceHAl TachiMaijgaHanabl. benceHai (akTWBTI) TachkIMaliay
Kyihenepl e37epiHe TOH KaTaH apHaWbUIBIFBIMEH cunaTtTtananabl. Onap epireH 3aTThl
Tek Oip OarbITTa (KJIeTKara HeMece KJIETKa/IaH) TaCUIbl.

Teprinmi Tun memOpananapbl 0Oacka  MeMOpaHanaplaH  MO3aUKAIIbIK
KYPBUIBICBIMEH epekiienene . Onap TUmuATI MUIMHAPMEH aK3aTThIK YUIITBIKTap1aH
Typanel. bymapma cy MonexkymamapbIMEH KIllIKeHE KeJeMIi HWOHAAp KIPeTiH
caHpUiaybl Oap. JleHe KkieTKamapbIMEH TYCKEH YJaFbllll 3aTTapJblH  ocepi
pEelEnTOpIapMEeH KOHTAaKT (KaObULIAaylIbUIAPMEH) ©3apa OpEKETTECKEHJIE KOpiHEl.
Penienropnap KbI3METIH JIeHETe ak3aTTap MEH 0acka eMipJIiK MaHbI3[bl KOCHUIBICTAP
CyJIb(Qrugpui, TUAPOKCUT, KapOOKCHI, aMUH XoHE (ocopibl TONTapbl aTKAPYybI
MyMKiH. COHBIMEH KaTap peuenTopjap KacHUeTTepiH KeWOip aMuH KbIIIKbUIIAP,
HYKJIEUH KBIIKbUIIAPbI, (EepMEHTEp, BUTAMHUHAEP, TapMOHIAp >KOHE OIpCHINbIpa
Oackaja 3aTTap Kepcere anajbl.

Penenitopnapmen yibl 3aTTapliblH OpPEKETTECyl KOBAJICHTTIK, MOHJBIK, MOH-
JUTIOJIBJIBIK KOHE CYTEKTIK OailylaHbIcTap Ty3UTyl eceOiHeH, CHBIMEH KaTap Bau-mep
Baanbc xymrepi ecebiHeH »kysere acanabl. Ochl OaimaHbiCTapAblH INIHAETI €H
MBIKTBICHI KOBQJICHTTIK OaiiaHbic Oonbim TaObutanbl. MOHABIK JKOHE CYTEKTIK
OaiimanpicTap  ocanmay Oornanbl, Bau-gep-Baanbc kymrepi cebemmni Oonran
OailyTaHbICTapIbIH €H Ocajbl O0JbIN TaObLIaAbl. MbIcansl KeiOIp MeTangap HOHbIMEH
CyIb(TUIPIIT TONTAPBIHBIH AapAChIHAAFBl OaillaHbIC (KOBAJIEHT) €0Yyip MBIKTHI
ooxanel. (Ag, Pb, Hg, Pi xone 1.0.).

OOK-MeH ynaHynap OChbl 3aTTapJblH XOJIMHACTEpa3a TYpJepiHiH Oipi OOk
CaHaJaThblH alleTHJIXOJMHACTEPa3a KypaMblHa KIPETIH CEPUHHIH THIPOKCUI TOOBIMEH
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Oaitmanbicybl TyciHaipinenai. AIIX screpaza aneTUIXOJHMHAI XOJUHIE KOHE CIpKe
KBIIKBIIbIHA bIAbIpaTaabl. ALIXD-ue1 ®OK-MeH Onokananay Kopliay HOTHXKECIHIE
JIEHEJICH alleTUIIXOJIUH bIJbIpaMaiIbl Aa, YJIAFbII MOJIIIep e )KUHAIaAbl 1a, YIaHyFra
OKEJII COFaIbI.

Penenropnap MeH ynap apachlHIarbl  OailaHBICTapIbIH ~ OEpIKTIriHE
OaiJIaHBICTBl COHFBUIAPBI OMOJOTHSUIBIK MaTepuanjgan okmaynay yuriH XTT-na
OPTYPJIi TOCUIACP KOJMAAHBLIAIBI.

YJIAPIBIH JIEHET'E TAPAJIYbI

Kanra TyckeH ynbl 3aTTap KaHMEH OYKiJ JIEHere Tapaiaabl. OpOip MyIienep
aifHaJIbl KaHBIHBIH JKHEE OHJIAFbl YABIH MOJIIIEPl OChl MYIIEHIH KAHMEH KaMTaMachl3
eTuryiHe Tayenl. backa MyienepMeH caiabICThIpFaHa XKYPEK, OKIIE€, MU JK9HE OaybIp
apKbUIbl KAHHBIH JKOHE OHJAFbl JIOPUIIK 3aTTapAblH HEMece YIapAblH OachIMbIpak
MeJIIepl eTell. 3aTTapJblH JCHEJe Tapalybl CyJa, Mailiapja koHe Oackanapia,
JUOUATEPJE EpIriTiri, TACCOIUAIUACKH], aF3ajap MEH YINalapAblH KypaMbl MEH
KbI3MET €PEKIICNIKTEP] CUAKTBI OJap/IblH (PU3UKAIIBIK KOHE XUMUSIIBIK KACHETTEpPIHE
TOYEIIi.

VYael 3arTapnaplH JIeHEeACH OIPKENKl TapalMaybl HOTHOKECIHIE OJlap THICTI
MYIIeNep MEeH yinanapaa 0eJiek >KMHaybl MyMKiH. MbIcalibl: Mail ynanapbiHaa €H
aJIILIMEH Maiia epuTIiH yiap. (OpraHUuKaIbIK epPITKIIITEP, KOMIPCYTEKTEPIIH XIJIOPIbI
TYBIHJIBUIApBI) OeuiHin mbiFaapl. Cylek yimnanapblHAa KOPFachlH, (TOp, BUCMYT,
KYMIC JKOHE T.0. KWHaKTalaael. TeTpanuKIne KaTapblHIaFbl aHTHOMOTUKTEPIIH TiC
KOHE CYHMeK yimajapblHa >KHUHAKTalagpl. AMHHAa3MH 0ac MUbIHIA, al OeH301 —
KYJIBIHAA )KuHaKTanaael. CeiHam meH A Oayblp MeH OyHWpeKTep/e KUHAKTaIaabl, al
CO3BUIMAJNIBI yJIaHyAa OyJl JJIEMEHTTEp ThIpHAKTap/Aa, CYHEKTepHe >KOHE >KYHKe
yInangapblHIa TONTANaAbl. A CO3BUIMANBI yJaHyJa MIaTapa KUHAKTAIa bl Y JIbl
3aTTapAblH TapalyblH >koHe WbFapblTyblH Oy XTT oObekTTepiH Ayphic TaHAay
YIIIH aca yJIKEH MaHbI3Fa He.

YJAPJbIH AEHEJIEH BOJITHYI1

byiipextep, Oayblp, ©KIie, IMIEKTEp YJAFbIIl 3aTTaplbl JKOHE OJapJIbIH
MeTa0OUTTEPIH JICHEICH MIBIFAPYAbIH HETI13T1 *kKoJiaphl 0obl Tadbuiaasl. Keioip
yIIaFbIIl 3aTTap >KOHE OJIAPJBIH METaOOIUTTEepl JIeHeneH Tek Oip emec, OipHele
YKOJIMEH TIBIFAPBUIYbl MYMKIH. bipak HIbIFy >KOJIApBIHBIH Oipeyl Oyi1 3aTTap YIIiH
HEri3ri *koJl 0oJbIn Kajnaabl. MyHBI JI€HEIEH 3THJ CHHUPTIHIH OeiiHyl MbICaJbIHIA
Kepceryre Oomnanbsl. HeIH 10% XKybIK JeHENeH e3repMereH typae Oeinineni, 90%
MeTa00IUTTEP 1, IaMaJIbl MOJIIIIEP] HECENTIEH, KUMEH, ClJIeKeiiMeH OeiHel.

4. NiuniocTpaTHBTI MaTepuas:
- npe3enTtauust Microsoft Power Point.
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5 9neodmer:
Heri3ri:

10.

11.

12.

10.

Ka3ak TijgiHjge:
ApsicranoBa, T. A. DbuHONOTHSIIBIK MaTepuaiaH MUHEpalgay odiCiMeH
OKIIayJIAaHATBIH YJIbI JKOHE KYIITI 9cepJi 3aTTap TOObI: XUMUS -(papMarieBTUKAIBIK
dak. IV kypc cTylneHTTepiHe apHaJIFaH OKy Kypaisl / - AnMatsl : OBepo, 2012. -
100 Get. C
ApwictranoBa, T. A. BHONOTHSIBIK MaTepHaNaH SKCTPAKIUS OJICI apKbLIbI
OKIIayJaHATBIH yJIbI JKOHE KYIITI OCepili 3aTTrap TOMNTapbl: XUMHUSA -
dapmarneBTUKANBIK QakynbTeTiHIH [V-Kypce cTyAeHTTepiHe apHAIFaH OKY Kypauibl /
- Anmartsl : OBepo, 2012
MyxameTxaHOB, A. M. XUMHUSUIIBIK KapyAbIH KAJIIbI )KOHE MEIUIIMHA-TAKTHKAJIBIK
cUmaTTaMachl : OKy Kypausbl. - 2-6ac. - Kaparanne! : )KK "Ax Hyp", 2013.
OpnabaeBa C.K., CepikbaeBa A.Jl., KapakyioBa A.Ill., Xymaraesa I'.C. Cort-
XUMUSJIBIK ~ capanTay »>KOHE aHAJIMTHKAJIBIK JuarHocTtuka. OKy-olicTeMenik
Kypasbl. — AaMatel: «9Bepoy» O6acnackl, 2016. -2800.
Tynees, U. Knunukanbslk TOKCUKOJIOTHS: OKy Kypaibl/. - llleimkent: "Hypaana -
LTD", 2013. - 592 Ger. c.
[ykip6exkoBa, A. b. TOKCMKONOTHSIBIK XUMHS : OKYJBIK . - AIMathl : DBEpO,
2013

opbIc TiTiHAE:
Bepreitunk T.X. Tokcukonormdeckas XuMHS: YUYEOHUK I CTYACHTOB (dapm.
By30B U ¢akynereroB / T.X. Bepreituuk; pea. E.H. Bepreitunk . - 3-¢ u3m.,
nepepad. u norm. - M.: MEInpecc-undopm, 2012. - 432 c.
[Inerenéna, T. B. Tokcukonoruueckas xumusa: ydyeOHuk /. - M.: TDOTAP -
Menaua, 2013. - 513 ¢
Tokcukoyoruyeckass XuUMHUsA: META0OJM3M M aHaJu3 TOKCHUKAHTOB: YyuyeOHOE
nocobue + CD/ mox pen. H.U. Kanetunoit. — M., 2008. — 1016 c. [Tepemer.
Tokcukonoruueckas xumusi: yueonuk / nmoxa pea. T.B. IlnereneBoit. — 2-oe uzz. —
M., 2008. — 512 c. [lepemuer.
TCX-CKpUHHUHI TOKCHKOJOTMYECKH 3HAUYMMBIX COEIUHEHHH, H30JIUPYEMBIX
AKCTpaKImen u copOuueii : yaednoe mocodue / I'.B. Pamenckas, [.M. Poanonosa,
H.M. Ky3nenoBa u A.E. IleryxoB ; pea. A.Il. Apzamacues . - M.: [DOTAP-
Menua, 2010. - 240 c.

3JIEKTPOHABI 0achbLIBIMIAP:
AHanuTH4YeCcKasl JUarHOCTUKA HAPKOMAaHUM M TOKCUKOMaHUU. bruoananutuueckas
XUMUS M TOKcukojiorus [OnexkrponHbii pecypc / IKI'®A; Men. wu
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(bapmaneBTUYECKU (aKyIbTEThl. - DJNEKTPOH. TeKcToBble naH. ( 25,4 MO). -
[eimkenT: b. u., 2011. - a1 ont. auck (CD-ROM).

Tokcukonornyeckass XUMHUSA. AHAIATHYECKAs TOKCUKOJIOTHUS [DIEKTPOHHBIN
pecypc]: yuebnuk / moxa pen. P. V. Xabpuesa. - DJIeKTpOH. TeKCTOBbIE AaH. (43,7
MB). - M.: U3narensckas rpynna "I'D0TAP- Memua", 2010. - 752 c. sn. omnr.
auck (CD-ROM)

XUMHUYECKHE OMACHOCTH U TOKCUKAHTHI. [IpuHITMIIBEI 6€301acHOCTH B XUMUYECKOU
naboparopuu [DJIeKTpOHHBIN pecypc] : yueOHoe mocodue / JI. B. EBceesa [u np.]. -
DOnexTpoH. TekcToBble AaH. (47,2M6). - M.: "Jlutreppa", 2017. - a1. ont. AWCK
(CD-ROM).

XHUMUSIBIK KayilTep MEH YBITTBUIBIKTAP. XHUMHSUIIBIK 3€PTXaHAIaFbl Kayilci3mik
YCTaHBIMAAPHI [ DNEKTPOHHBIN pecypc]: OKy Kypaibl = XUMUYECKHE OMACHOCTU U
TOKCUKaHThI. [IpUHIIMIBI 0€30MaCHOCTH B XUMHUYECKOW JiabopaTopuu: ydyeOHOE

nocobue / Y. M. JlatxaeB. - DJNEKTPOH. TEKCTOBbIE naH. (67.9M0). - M.
"JIutreppa", 2016. - 4806. ¢

KOCBhIMILIA d1e0ueTTep:
Kyspmenko, A. H. Crangaptuzaiusi Je€KapCTBEHHOTO PACTUTEIBHOTO CHIPhS H
pacTUTEIbHBIX COOPOB METOAAMHM HOHO-IKCKIIO3MOHHOM M Ta30- >KMJIKOCTHOU
xpomatorpacduu: MmoHorpadus. - Anmatsl : IBepo, 2017. - 120 c.
CpaybaeB, E. H. OmHuipicTiK TOKCHUKOJOTHUS HeEri3i. OHAIPICTIK yiap >XOHE
yJIaHyJap: OKy-oJicTeMeNiK Kypai /. - Anmatsl : 9Bepo, 2014. - 156 Ger. c.
1. Bakpinay cypakrapsbi:

~ OPTYpJl )KOJIMEH aF3ara TYCKEH YbIH O1p/eil 103acCHlI ... TyAbIPAIbL.

|]opTypJ1i yBITTHI 3P deKT

|Oipaeit ybITThI 3 PexT

| TepaneBTUKANBIK dPPexT

|aF3aHbIH ©J1IMIH

| OHBIH aF3a/1aH KbUIIaM IIBIFAPBUTYBIH

~ XUMWUSUIBIK 3aTTap IbIH YIIBUIBIFBI OJap/IbIH MOJICKYIACHIHIAFHI ... OAlIaHbBICTHI.

|Oenrini pyHKIIMOHAABIK TONTap MEH KOC OaiiaHbIcTapra

lcyFra

|[KkemipTeKKe

|[kaHT OemIerine

| rroko3ara

~ JKacymanapapiH OipiHILII TUIITErT MEMOpPAHATIAPBl MOJIEKYJIAJAPbI ... OTKI3E/I1.

|munoduibaEl KacueTTepine OaiIaHbICThI

|[KoMIUIeKCTEP TYpIHAE

| KOHLIEHTPALKACKHI a3 OPTaJlaH KOHIICHTPAIMACH KOI OpTara Kapai

|cy MeH eJiieMi a3 aHUOHIAPIbI
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|KOHLIEHTpALMSICHI KOIT OpTaJaH KOHUEHTPALUACH a3 OpTara Kapaii

~ KacymanapablH eKiHIll TUIITEr1 MeEMOpaHanapbl MOJIEKYJIAap/bl ... OTKI3E/].
|[KoMIUIeKCTEp TYpiHAE

|munoduiabapl KacueTTepiHne OaisIaHbICThI

|KOHIIEHTpALMSICHI a3 OPTa/laH KOHIIEHTPAIMACHI KOI OpTara Kapai
|KOHIIEHTpAIUACHI KOIT OpTa/iaH KOHIICHTPAIMICH a3 OpTara Kapaii

|cy MeH entieMi a3 aHMOH AP IbI

~ JKacymanap/aeIH YIIiHII THOTET MeMOpaHaaapbl MOJEKYJIaaapasl ... OTKI3eIi.
|KOHIIEHTpaIMACH a3 OpTaJaH KOHIIEHTPAUSCHI KOIT OpTara Kapai

|mumodune eI KacueTTepiHe OalIaHBICTHI KOMIUICKCTEP TYPIHIC

|cy MeH eieMi a3 aHHOHIAPIbI

|KOHLIEHTpALMSICHI KOIT OpTaJlaH KOHLUEHTPALUACH a3 OpTaFra Kapaii

~ JXKacyianapabslH TOPTIHIII TUNITETT MEMOpaHaIapbl MOJIEKYIaIAP/IbI ... OTKI3E/I1.
|cy MeH eJiieMi a3 aHUOHIAPIbI

|munoduiabapl KacueTTepiHne OaisIaHbICThI

|[KOHIIEHTpaHsIChl KOT OpTaJaH KOHIICHTPAIHSCH a3 OpTara Kapai
|KOHIIEHTpaIUACH a3 OPTaJaH KOHIICHTPAIUSACHI KOI OpTara Kapaii

|[KoMIUTIeKCTEp TYpIHAC

~ Afr3a ’KacymachlIMeH KOHTAKTKAa TYCKEH YJbl 3aTTapAblH ocepl OJapbIH
OailaHbICKAaHHAH KeliH OalKasiabl.

|petieniToprapmen

|omurocaxapuarepmex

|monmucaxapunrepmer

|muruaTepmMen

|MyKomoaucaxapuaTepMeH

~ OpOIp MYIIEAET1 YJbIH MOJIIIEPl CO aF3aHbIH ... OaliJIaHbICTHI.

|[KaHMEH KamMTaMachl3 €TUTy1HE

|cnenduKkanbIK perenTopbiHa

| MemOpaHa TypiHe

|muddy3us Typine

|cnenuuKkanbIK TachIMaIaFBIIITAPbIHA

~ VIl 3aTTap KaH TaChIMAJIJIAFbINI KallWJUISIpIApAaH ... TYCEIl.

Kacyrmainriik KeHICTIKKe

[kacymiara

ki KaHaHATBIMBIHA

|yTKeH KaHaitHaIBIMBIHA

|muma Tylinaepine

~ OIJCI3 OpraHUKalblK HEri3ep .. peakiusyibl 00Jca, HECel apKbLIbl >KAKChI
IIBIFAPBLIA/IbL.

|KBIIKBLT



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

|OetiTapan

|osciz-cinTii

|KaHBIKKBIH CLITLI1

~ HMonnapra akchl JUCCOLMAIMATIAHATBIH KYIITI 3JIEKTPOJIUTTEP HECEN apKbLIHI ...
OOJFaH/Ia MIBIFAPbLIA/IbI.

IpH=5,6+

IpH=7,8

IpH=12,0

IpH=2,3

~ KenTeren ynbl 3aTTapablH MeTabonMM3Mbl OaybIpjia OTETIHIIKTEH OJIapABbIH OT
apKbUIbI IIBIFAPBUTYHI ... OaJIaHBICTHI OOJIATBI.

|MoseKyITamapbIHBIH ©JIIIEMI MEH MOJICKYJISPIIBIK MacChIHA

|3aTTBIH MOISAPIIBIFBIHA

|MONeKyIaHbIH TUNOPUIBALIITIHE

|MoneKkyaHbIH TUAPOOUIBILTITIHE

KCEHOOMOTUKTEPAIH (YHKIIMOHAIABIK TONTapbIHA

~ Y1bl 3aTTap MeH OaybIp/ia TY3UIT€H OJIApABbIH METaOOIUTTEPl OT APKBLIBI 1IICKKE
OTIN, KeWiH KalTalaH KaHFa CIHIPUIIMN ... OOJIIHII IIBIFaIbI.

| Oylipek apKbUIbI HEeCeTeH

| HOXKICTIEH

| cyrnen

| Tepi 6e3nepimeH

| TBIHBIC asiFaH ayame

1. TakpipbIObl: MoJIeKYJIAPJIbI TOKCHKOJIOTUAHBIH Kei0ip acneKkTrepi: reHom
MEH MeTa00/I0MFa JAelin

2. Makcatbl: CTyJJEHTTEpPre yJibl 3aTTapFa KIMHUKA-TOKCUKOJIOTHSUIBIK TaJlay *KoHe
aJIbIHFaH HOTHKEIEP/Il IYPhIC KOPBITHIHABLIAY Il YHPETY YIIIH OJap by O1TIMiH
YKOHE TYCIHIKTEPIH KaJbITACTHIPY.

3. Jopic Te3ucrepi:
Kocnap:
1. Mounekysipibl HBICAaHAAP — PEUENTOPIIbI KEIISHIEP.
VYBITTBUIBIK peLenTopiiap >KIKTEMyi.

2.
3. Non kananbIH )acaiTeiH penenrtopiap, G-nporenHaepMeH OaillaHbICKaH
perenrropiap.
4. Tupo3uHkuHa3a OeJIceHaUIIr 6ap perenTopiiap



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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I'en (rpek. genos - TykbIM, T€K) - TYKbIM KyajayAblH KaHai ga O1p sjemMeHTap
OeNriCiH KaJlbIITaCThIpyFa jKayanTbl MaTepuaablK Oipiik. ['eHje >kacyllaHblH
KYPBUIBIMBI MEH KBI3METIH aHBIKTAHTBIH TEHETHUKAIBIK akmapar Oonaasl. bip
opranu3MHiH ['eHJiep >KUBIHTBIFBI OHBIH T€HOTHIMIH Kypaiabl.l'eH TepMuHIH ajFall
petr 1909 xbuibl [laHusi FajabIMBbI B.Morancen enrizai. bapneik I'eanep JAHK-nan
TYpaJbl.

I'enom (arpUTmIbIHINA —QENOME, rpekme genos -  MIbIFy, TeK) -
XpOMOCOMAJIapABIH TaIJIOUATH (ChIHAP) >KUBIHTHIFBIHAA IIOFBIPIAHFAH TEHIEPIIH
oipnectiri. 'enom Tepmunia 1920 xbiaer HeMic Onosors: I'. Bunkiep enrizmi.

lammouATsl KUBIHTBIK KOOIHECE JKBIHBIC IKacyllajapblHA TOH, Kehje
XPOMOCOMAJIAPABIH CaHbl KAJIBINTHI JUIUIOWATHI KaFmalgaH apTein KeTedi. Erep
TaruIOMTHI JKUBIHTHIKTAH ['€HOM yIII HE TOPT e€ce apThIK 00Jica, TPUILUIOUATH JKOHE
TeTparyIouAThl, an Oip I'eHOM ar3ana OipHelie peT KaiTanaHca, aBTOMOJIMILIOU]ITHI
JIeN aTaJiajibl.

Xpomocomanap/iblH JKUBIHTBIFBI €CeJIeHIMN, apTKaH caliblH ['eHOM caHbI J1a ecin
OTBIPAJIbl. OJIETTE AUIUIOUATHI KJIETKaaa XpoMocoMaap xkyi 6ombin keieai. Cedeoi,
YPBIKTAHy Ke3iHJe OHBIH Oip ChIHAphl aHAJBIK TaMeTaJiaH, CKIHIIICI — aTajbIK
rameTagan Oepineni, sskau Oy 'enompaap coiikec (roMonorTsl) 6onaasl. CeuTin exi
raryIoONATHI XKacyIiaaaH O1p IUTUIOMITHI JKacyIlla Ty31JIiM, )KaHa aF3a KaJIbITITaca ibl.

Op XpoMocoMajia Ti30eKTEeNIN OpHaJacKaH TeHIEPHAIH e3apa 97 KelyiH eKi
TeHOMHBIH COMKECTIri jJem aTaipl. TYBICTBIFBI KalIbIK OybIHAAp/a OapiblK HeMece
Oipueme ['eHomMaap apachiHIA CoMKecTiK Oonmaiiabl. byl TYpaKTBUTBIK OY3BLIBIIL,
oenrim Oip QakTopiaapAblH OCEpPIHEH XPOMOCOMa CaHBIHBIH ©3TepyiH (MBICATBI,
apTHITI, HE KEMIIT KETCE) TCHOMJIBIK MyTaITis JCT aTaiIbl.

3aTr anmacy (MmertabosvM3M) Jen Tipl ar3aja OTeTiH OapiibIK XUMHSUIBIK
peakuusIIapAblH JKUBIHBIH alTaMbl3. 3aT anMacy HOTHXKECIHJE ar3ara KaKeT 3aTTap
TY3UJIelll JKOHE 3Heprus OesriHeal. AF3a MEH CBIPTKbI OpTa apachlHa OpKalllaH 3aT
JKOHE SHEprusi ajaMacybl Y3[IKCi3 Kypinm oTbipaabl. Kypaemi KOpekTik 3arrap ac
KOPBITY MYIICIEPiHIe KOPBITHUIBII KYPBUIBICHI Kal 3aTTapra aifHaJIFaH COH aIllbl
1IIIEKTEeH KaHfa >koHe numdara eteni. Kan >koHe nmuMmda arbiHbI apKbUIbI YIIIaiapra
JKETKI31IE 1.

Op MYIICHIH JKacyliajgapbl ©31HC TOH JKOHE OCIM-6HYIHEe KaKETTI KapamaibiM
3arTapabel Ty3edl. KOopekTik 3aTTaplblH BIAbIpAybIHAH TMMaiila OOJFaH SHEPTHUSHBI
xKacymanap Sp-Typii (U3MOJOTUSIBIK YPIAICTEp YIIIH >KyMcCabl. APTBIK TYCKEH
3aTTap]ibl ©31HE KOp €TIM >KUHANbI (MbICalbl, TJIMKOTEH, Mail). AJl jKacyllanapAblH
TIPIIUIIK €Tyl HOTHXKECIHJIE TY3UIT€H KEpeKcCi3 3aTTap OKIle, Tepl 1IIEK apKbLIbl
CBIPTKA IIIBIFAPBUIBITT OTBIPAABI, SFHU OJIAPIBLI 3aT aJIMacCyJIbIH COHFBI OHIMJEpi
MEeTa0OUTTED JICTI aTaibl.
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Bipinminik (6apiblK >kacymanapaa Kesaecedi:KeMmipcyJliap,aKkybl3iap,Maiiiap
YKOHE HYKJICWH KBIIIKBLIIAP).

Exinminik (bapnbik skacyiaga Ke3/1eclelTiH MoJIeKyianap).

MetabonoMuka — MeTabOIUTTEP KATHICHIHA OTETIH XUMUSIIBIK YAEPICTED.
Mertabonomuka — Tipi JKacaymajgapaa )KYPETIH «caycak TaHOaIapblH» KapacThIpaThIiH
Kyheni OipaeH Oip XUMUSIIBIK 3epTTey oaici. Jlomipek alTKaHma, Tipl »KacyllaHbIH
TOMEHT1 MOJIEKYJIaJIbl META0OJMUTTIK OeHiHI (MMPOdUIIb).

Kacymanarel, yinanapaarsl, MyIllle HEMecCe ar3aJarbl 3aT ajiMacy MPOILECIHIH

COHFBI OHIMIHACT1 METAOOJUTTEP/T1 JKUHAKTANIBI.
4 O-xputnapsl ambiirad AMP (saepHbIii MarHUTHBIA PE30HAHC) CTIEKTPOCKOIIHS
omici 80-KburIapbl OHMOJOTHSIBIK VATIACTT METaOOJUTTEpJl CaHIBIK aHBIKTAay.la
YKOFaphl CEe3IMTANJIBIKKA KeTTl. MeTabonuTTepre chlHaMaHbl €H anfaml JIOHJOHAAFbI
BupkOek komte ki sxacapl.

Macc chneKTpoMeTpus,KamuuIsipiibl  JIeKTpodope3, ra3apl XpomoTorpadus

oaicTepl apKbUIbl METAOOTUTTEPIH CaHJIbIK TAJJIaybIH jKacayFa 0oJiajibl.
CeIpTKBl (hakTOpiap ar3aja e3/IriHeH CIelUu(PUKaIbIK e3repicTep TybIHIATHANIbI.
bipak cbIpTKbI QakTop aHbIK OoJiFaHAa a/IeKBATThl (PYHKIIMOHAIIBI MOP(OIOTHSIIBIK
Oy3putbicTap TMaiga Oosanbl. [laTOMOTHSIBIK aHATOMUSHBIH HETI31H KaJlaraH
akaneMuK [laBbIIOBCKUI ailTybl OOMBIHINA: «OChUIAMINA aF3afa Keidip KypbUIbIMaap
MEH OeiiMaenrim KemiciMaep makga OoJajbl.)» AfF3a — JKYMBIC iCTE€y YIIiH
METaJIOJIMTaHIThl TOMEOCTa3 KaKeT OOJIFaH, KYpJeil TUHAMUKAIBIK MOTHIATaHATHI
KOHE TONMMETaNAbl Kyie. TOKCHMKaHTTap romMeocTa3 OY3BUIBICHIHBIH XUMHSIIBIK
dakTopiapel. DKcmpecc TeHaep e3repici opkamaH TokcukantTap meH JIHK-abIH
OPEKETTECYIHEH eMeC, KoOiHE XUMUSUIBIK JKOHe (M3UKAIBIK areHTTEPIIiH
aKybI3JlapMEH OopeKeTTeCcyiHeH mnaija Oonagbl.  AKYBI3JIbIH Typesrepicl TeHAep
AKCIPECCUACHIH 0acKapaTblH AaKybI3/bl JBIOBICTBI TI30€KKE MKOHE TPAHCKPUIILIHS
(dbakTopaapbiHa 9CEp €TEl.

Ocpunaiima akysi3gap (QYHKIUSACHIH ©3T€pPTETiH CHIPTKBI (akTopiap TEHIEP
AKCIPECCUSACHIHA dCEP €Tyl MYMKIH.

Kasipri TexHonorus MbIHJaFaH TEHJAEP SKCIPECCUACHIHA aHAIM3 >KacayJlbl
KOHE COJI YaKbITTa >Kacyllanapbl >KyWhe peTiHae 3epTTeyAl XKeHUIAeTTi. [ enaep
OKCIIPECCUSICHIHBIH  ©3repyl MPOTEOMaHBbIH ©3repiciHe ocep ereTiHi Oenriti. bip
TEHHIH KE3-KEeJITeH aKybI3ABIK OHIMI MyTallusIapiblH OOIybl KoHE Ti30eKTepaiH
KQJIBIMTACYbl KOHE TOCTMOAU(MUKAIIMOHIBI TYPO3TEePICTIH apKachlHAa TYpIi
HbICAHJap/a Ke3/1eCyl MYMKIH.

Ocbutaiilia KEHETTEH Maiijla OOJIFaH peaklusuiap TEK MpoTeoMa JeHreuiHjIe
Oomanel. ['enaep crenupuKanblK TPOTEUHACPAIH TY3UIyiH aHbIKTaiabl. COHABIKTaH
TeH/IIK 3epTTeyJIep )KOHE MPOTEOMHUKA OIpTYTacC sKyie OOJIbIN TaObLIa bI.

Anam F€HOMBIH OeJIIeKTeY 11H HOTWKECIH/IC «TIOCTT€HOMMSIIIBIK
TEXHOJIOTHsJIapy» JIell aTajaThlH TYyOereisli kaHa CUNATThIH OlpHelle FhUIBIMU
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OarpITTaphl maiina 60aapl. [loCTreHOMUKATBIK TEXHOJIOTHSTIApFa MBIHAJIAP JKATaIIbI:
F€HOMMKA, TPAHCKPUITOMHKA, POTEOMHUKA *KOHE METa0OJOMHUKA - TIpl *KyHenepai
3epTTEeYJIH  TEXHHUKAJBIK  JKOHE  OJICTEMENIK  OJICTEepIHIH  YKUBIHTBIFHI,
OnonH(OpMaTUKa - AKMApaTThIK MOHE ECENTeyIllTI KOJJayJlbl KaMTaMmachl3 €Ty
KYpajbl, HAHOOMOTEXHOJIOTHS - HOTHKEJEP/Il MPAKTUKAIBIK 1CKE achIpy TOCLII JKOHE
MOJICKYJISPJIBIK OMOJIOTHS - OMIP/IiH 1prefii FhUIBIMBI.

[IporeoMuka - KJIETKANBIK MPOTEOMIAPABIH CaJIbICTHIPMAIIBI 3epPTTEYIMEH
alfHAJBICATBIH MOJIEKYJISIPJIBIK OMOJIOTHsI OaFbIThl (OHBIH OCHI JaMy CaThICHIHAA OChHI
KJICTKAHBIH OENMOKTAapBhIHBIH JKUBIHTBIFBI), TEHOMHKaJaH ocKkeH. [Iporeomuka
aKybI3AapIbIH Tip1 aF3ajap/larbl ©3apa OPEKETTECYiH 3EPTTEH/I.

[IpoTreoMuka akybI3gapabIH Tipi aF3ajapaarbkl ©3apa OpPEeKETTECYiH 3epTTEeHIi.
[IpoTeoMUKTEP/IIH aJIJIBIH/A YJIKEH MIHAET 0ap - )KeKe aKybI3JapAblH (PyHKIIMOHAJI b
pOJliH OJIApABIH Ccamajbl JXOHE Calaibl AIKCIIEPUMEHTAIIBl CAIBICTHIPY apPKBLIBI
aHBIKTay. OPTYPJIl KEe3EHAECPJIET1 )KOHE OPTYPIl JaMy CaThbUIAPBIHIAFBI JKACYIaaFbl
CaHIBIK KYpaMbl, aKybI3JbIH KYPBUIBIMBI MEH OHBIH (QYHKIIUSIAPHl apachIHIAFbI
KAaTBIHACTBI aHBIKTAN/TbI.

[[TamamMeH ecenTereHje, bBIKTUMaJ ajgaM MpOTeUHAEpiHIH caHbl 1-men 100
MUJUIMOH TIPOTEWHTE JeHiH, opuHe, Oip-OipiMEeH e3apa OpeKeTTecyl MYMKIH >KOHE
MYH/Iail @3apa OpeKeTTep/IIH CaHbl ecenTenmeiiai. ['enomamen ykcac Oykis mporeoMa
(GapapIK  agaMHBIH TEHJACPIHIH O KUBIHTBIFBI) Oenrium Oip yakbITTa jKacyIaja
KaJIBIMTACKaH OapiIbIK aKybl3 MOJIEKYJIaJapblHbIH KOCHIH/IBICHI.

['eHOMBI «BIpFaK «, OVJI TIPOIIECTEP TEOPHSUIBIK OCHI VSIIBIKTA JKYPE ayajibl,
aJl TPOTEYM, KOJ JKETIMAI TPOTEHHIEPre KaparaHja,» OyJI >Kepae He OOoJbIm
JKaTKaHBIH «anTaJbl.

[Iporennaep »kacymiaHblH O€JICEHI1I 6©MIpiH aHBIKTAWJbl, ajl HYKJICHH
KBIIIKBUIaPhl KOPiHEe 1

byn KpI3MeTTiH TeK KaHa »ocmapbl. IIpoTeomM - OCBI COTTE VSIIBIKTHIH
«MYJIKIH MHBEHTapU3alMsIIay)» HEMEeCe OHbIH OMIPIHIEr COTTEp/liH OipiH TYCIpETIH
KBUIJIaM CYpeTKe TYCipy.

[Tporeoma yHeMi e3repeii. OUTKeHI aKybl3 MOJICKYIaIapbIHBIH KYpaMbIHa dp
TYypiii ocep ereni ¢akTopiap: KOPEKTIK 3aTTapAbl TaHJAy >XOHE OTTErl MKEeTKi3y,
OepiNieTiH CTpecC >KOHE albIHFaH JopuliK 3arTtap. JleHe (U3HOJOTHANBIK Tere-
TEHJITTH CaKTayFa THIPHICKIIN, KOPIIaFaH OpTa KYWiHe dpKalllaH xayarn Oepei.
3epTTEy HOTIKEJIEPIH JAUBIKTHI TYP/€ TYCIHAIPY YIIiH COTTHIK TOKCUKOJOTHS YIIiH
TCHETUKAJBIK JCPEKTEp N1€ MaHbBI3Ibl. MbIcalbl, OpraHU3MICTI KCEHOOMOTHUKAIIBIK
OonoTpaHChHOPMANMSIHBIH KOJIAAPBl MEH JKbULIAMIBIFBIH OUTy VIINIH KaHJAFbl
3aTTapAblH KOHIICHTPAIUSCH MEH OHBIH
VBITTBI 1033, KOOIPJCHYIIIHIH JEHCayJblFbIHA 3USHHBIH Jopexeci. [IpoTeomabik
TOCLI KOpIIaFraH OpTaHBIH (DaKTOPJIAPBIHBIH JKacylla OelIOKTapblHA OCEpPiH 3epTTey
YIIIiH ’)KaHa TEXHOJOTHUSIHBI YChIHAIBI.
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buocucTeMaHblH HEri3ri KacueTTepi: MeTa0O0JM3M, IUIACTUKANBIK >KOHE
SHEPrus anmacy, perTelny >KOHE TITIPKEHY, KeO0el >KOHE ©3repMeNuIiK e3apa
OaitTaHbICTBI. TOKCUTEHTTEP MYMKIH
Kytieniy TyTtactail ajfaHja, COHJaii-aK >KyWeHiH Oenrun Oip ipreii KacueTTepiHe
ipikten ocep eTyl. KceHOOMOTHKTIH YBITTBUIBIFBI KAHIIAJIBIKTBI KOFaphl 0oJica,
COFYPJIBIM OYJI OPEKETTIH CEJICKTUBTUIIT alKbIHaTa/bl.
3epTTey HBICAHBI KOHE Taljay MIHACTTepl TOKCUKOJIOTHSIAFhI 3€pTTEY OAICTEpIH
TaHJay/lbl aHBIKTAWAbl. TOKCHUKAHTTApJBIH ocep €Ty TETIKTepIH 3epTTereHe
OMOXUMUSIIBIK JKOHE (PU3MKA-XUMMSUIBIK 3€pTTey OMICTepPIH KEHIHEH KOJIJaHyFa
Oomaapl.

Onmap  MOJEKYJSIpABIK  JEHTeWAl  CHUMaTTabl  TOKCHUKAHTTAPIBIH
pelLenTopiIapMeH ©3apa dpeKeTTecyl, omoTpancopmaius pepMeHTTEPl, XUMHUSIIBIK
3aTTapAblH TachIMaJAaHybl, Oacka MakpoMmoJeKynaiap. KacyanslH 3aKbIMIaHybIH
aHbIKTay YILIIH, TYpPJl MOP(OJOTHUIBIK (LIUTOr€HETHKAIBIK, THCTO(OU3UOIOTUSIIBIK,
TUCTOXUMHUSIIBIK KOHE T.0.) 9ICTEPiH KOJIJaHAbI.

OU3NONOTHAIBIK PeakIusIapabl HEMECe OpraHHBIH HEMECe OpraHu3M JCHICHIHAeTi
NATOJIOTUSUIBIK ~ MPOILECTEPl  3epTTey  (DU3MOJOTHUSUIBIK  KOMETIMEeH  JKy3ere
acChIPBUIAJIBI. QJIICTEP, MBICANBI, MIHE3-KYJIBIK TECTIICYiH Oaranay OpraHM3MHIH
YKAJIBI KaFTalbIHBIH a)KbIpaMac mapachl OOJBIN TaObLIA k.

OneTTe  OMOXKyhenepai  YUBIMIACTBIPYABIH — Kejecl  JeHrewnepl  OesiHeni:
MOJIEKYJIAJIBIK JKOHE MOJICKYJISPIBIK JKYHesep, KacyllaiblK, >KacyllalblK, Opra,
OYKiJ1 opraHu3M, XallblK, OHOT€OICHOJOTHSIIBIK. YBITTHI ocCep CTYyMIH MaKCaThl
OpPTaHHBIH KE€3-KEJITeH MOJICKYJIAChl 00JIYbl MYMKIH.

MonekyapablK ~ KYHelep e3MepiHIH KacHeTTepiH TOKCHKAHTTap.IbIH
ocepiMEeH e3repTe/l, MbICabl, TIyTaTUOH YHeCl 1IIHJIET] 3aTTap/IblH CaKTaTybIMEH
OailIaHBICTHI MIPOIIECTEPTe TiKENEH KaThICabl,

PHUKJIET TOMEOCTa3bl KOHE TOKCHUKAHTTAP/BIH OCEPIHCH TAOWFHM IUTOMPOTEKIUSHBIH
OMOXUMUSIITBIK JKYHEC] dKETEKIL POJl aTKapabl.

Kazipri yakpITTa KCEHOOHMOTHUKTEPJIH IHUTOTOKCUKAJBIK OCEPIHIH  aYBIPJIBIFBI
(KOHBYJIbCHSUTBIK YIIBI 3aTTap, ICUXOTPONTHIK 3aTTap, METXEMOTJIOOMHI TY3YIIi
3arTap, YIIa yibl 3aTTap, AKWIUPIEHTIH areHTTep, IMTOCTATUKTED JKOHE T.0.) J)KOHE
TJIyTATUOH >KYHECIHIET1 3aKbIMHBIH aybIPJIbIFHI,

TJIyTaTUOH, OENOKTap/AbIH CYyIb(TUAPUIAL TONTAPHI, MAJIOHUATBIABl ITUATIUAUITED,
TUEHI1 KOHBIOTATTap, TIIOTATUOH-PEIYKINUS OCICEHIUTITIHIH TOMEH/IEY1, TIIFOK03a-6-
dochar mermaporeHaspl, riayraruoH-onperoxidase, glutathione-8-transferase xone
Kartanasa.

MoutekynabiK KyHenepeH KYPbUTFaH MOJICKYJISIPIIBIK KEIIeH e, TI30eKTep
HEMece KeNIep CHHTE3/IeyTe ®KoHE OJIaH Ja Kyp/eii YibIMFa KaThICa bl
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KaCYIIAIBIK (PparMeHTTEP, MBICAIIBI, PO HEMECE MUTOXOHIPHS. TOKCUKAHTTAPIBIH
acepi Keijie CeIEKTUBTI, ajl YJIbl TONTAp [UTOIUIa3MaJIbIK HEMECEe JTU30COMAIIBIK yiap,
MeMOpaHa JKOHE TeHOTOKCHKAHTTAp JKOHE T.0. CUSKTHI aHBIKTAJIaIbI.

OYHKITMOHAIBIK HEMece KYPBUIBIMJIBIK OY3BLTyJIap jKacymiaiap OYKiT Kelr
KACYIIAJBIK ar3aja yibl 3aKbIMIAHYAbl TyabIpaabl. Typili opraHiaplblH Keuoip
TOKCHKAHTTapFa CEJICKTUBTI CE3IMTAJJBIFBI 0ap JKEKe OpraHu3M KyHeslepiHiH
HBOJTIOIUSUIIBIK TaMybIMEH OailJIaHbICTHI.

Penenropnap curnan 6eperiH MoJieKyJajgap YIIiH Oip HeMece oJaH Jia Kell
OailJIaHBICTBIPATBIH ~ yUYacKeJiepre ue JKOHE OJaplblH JIUTaHIapblHA KOFaphl
YKaKbIHJIBIFBIH KopceTe . Ke3-kenreH xKacyIaHblH, TIHHIH, OPTaHHBIH dJIeyeTi Kol
TYPJIl THITET1 PEIENTOPIAP JKOHE IHATEHIIK 3aT KoHE KCEHOOMOTUKTIH OCHI TYPETi
peuienTopMeH  OailIaHBICTBIPY OEATUIl  KOHICHTpalldsuiap ayKbIMBbIHAA FaHa
IpIKTENeIl.

buocucremanarsl IUTaHATHIH KOHIICHTPAMSICBIHBIH KOFAPhLUIAybl KCHEUTYTE
okeneni. On e3apa OpEeKETTECETIH pPEeLenTOpJapAblH TYPJEPIHIH CHEKTpl >KOHE,
JIEMEK, OHBIH OMOJIOTHSIIBIK O€JICeH IUTITIHIH 03Tepyi.

bronorusanelk  KYWEHIH KYPBUIBIMABIK KOMIIOHEHTI, ©3apa opeKeTTecyi
TOKCHUKAHTIICH >KayanThl KAJIBINTACTBIPYFa aJbIll KEJIMEW 1, «JIbIOBICCHI3» PELEenTop
peTiHJie aHBIKTaJaabl. belceHnai pernenTtop TOKCHHJI TporecTi Oacrahabl. by
Kar/an1a «MaKCaTThl KYPbUIBIM» TEPMHUHI KOJIIaHbLIAIbI.

Tokcukonorusima oA€TTe TOKCUKAHTTApJIbIH OCEpiHE YIIbIparaH Jienl
caHasabl
HEFYPJIBIM O€JICeHII perienTopiap (HbICAHAIBI KYPBUIBIMIApP) ©3apa OpeKeTTecel,
COHJIal-aK PeIenTOPAbIH MaHbBABUIBIFEI MeH MJII-HBI ycTay YIIiH 3aKbIMJIajFaH
OHMOJIOTHSIIBIK JKYHE HEFYPIIBIM MaHBI3]IbI.

VBITTHI ocepiiepre apHaJIFaH MakKcaTTap (perenTopiiap):
* KacylIaapajiblK KEHICTIKTIH KYPBUIBIMJBIK 3JIEMEHTTEpl (MbICANIbI, 1IE€MEHTAJbI
CYMBIKTBIKTBIH KYPBUIBIMJIBIK 3JEMEHTTEPIH OalIaHBICTBIPY KOHE WHAKTHUBAIUsIAY
YKOHE OCMOTHKAJIBIK KbICBIMHBIH OY3bUTYbIHA OKEJIETIH KaH I1a3Mackl, pH esrepyi);
* OpraHM3MHIH KYPBUIBIMJBIK 3JeMEHTTEpi (OelnoKTap, HYKJICHH KBIIIKbLUIIAPHI,
MeMOpaHalapAbIH JIMITUATI AJIEMEHTTEP1, SHIOTCH I OMOpEeryISTOpIapAblH TaHIaYJIbI
pelenTopiapsl);
* JKaCyIIaJbIK KbI3METT1 PETTEY JKYyHeNepiHiH KYPbUIBIMIBIK JIEMEHTTEPI.
4. UnrocTpaTuBTI MaTepuadt:
- npe3eHTauus Microsoft Power Point.
5. ¥chIHBUIFAH 91e0ueTTep
Heri3ri:
Ka3ak TijiHjae:
13. ApeictanoBa, T. A. buonorusiaplk wmaTepuaijiaH MUHEpPAIJIAy OJICIMEH
OKIIayJJAaHATBIH YJIbI KQHE KYLITI 9cepJi 3aTTap TOObI: XUMHUS -(PapMalieBTUKAIBIK
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14,

15.

16.

17.

18.

11.

12.

13.

14,

15.

10.

¢dak. IV xypc cTyaeHTTepiHE apHalIFaH OKy Kypaibl / - Anmatel : OBepo, 2012. -
100 Ger. C

ApwicranoBa, T. A. BHONOTHANBIK MaTepHaIaH SKCTPAKIUSA OJIiCi apKbLIBI
OKIIayJaHATBIH yJbl JKOHE KYINTI OcCepili 3aTrap TONTapbl: XUMHUS -
dhapMaiieBTUKaNBIK (akyIbTeTiHIH [V-Kypce CTyIeHTTepiHe apHAIFaH OKY Kypasbl /
- Anmartsl : OBepo, 2012

MyxameTtkaHoB, A. M. XUMUSIIBIK KapyAblH KalIbl )KOHE MEIUIIMHA-TAKTUKAIIBIK
CUIIaTTaMachl : OKy KypaJbl. - 2-0ac. - Kaparanasr : )KK "Ak Hyp", 2013.
OpnabaecBa C.K., CepikbaeBa A.Jl., Kapakymosa A.IIl., Xymaraesa I'.C. Cort-
XUMUSUIBIK ~ capamnTay »>KOHE aHAIWTHKAJIBIK JuarHocThka. OKy-omicTeMeiK
Kypausibl. — AnmaTsl: «9Bepo» Oacmacel, 2016. -2800.

Tynees, Y. KnuHukanelk TOKCHKOJIOTHS: OKYy Kypaisl/. - Illeimkent: "Hypaana -
LTD", 2013. - 592 Ger. c.

[ykip6ekoBa, A. b. TOKCMKONOTUSAIBIK XUMHS : OKYJBIK . - AJIMatbl : DBEpO,
2013

opbIc TiTiHAE:
Bepreitunk T.X. Tokcukonorumdeckas XUMHS: YUYEOHUK IS CTYACHTOB (dapm.

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

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

Tokcukonoruveckass XuUMUS: METa0ONIM3M W aHajdu3 TOKCHUKAHTOB: YydeOHOE
nocobue + CD/ mox pen. H.U. Kanerunoii. — M., 2008. — 1016 c. [Tepemner.
Tokcukonoruueckas xumusi: yueobnuk / moxn pen. T.B. IlnereneBoii. — 2-oe uzn. —
M., 2008. — 512 c. [lepemer.

TCX-CKpUHHHT TOKCHUKOJIOTHYECKH 3HAYUMBIX COCAMHCHHUH, H30JIUPYEMBIX
AKCTpaKIen u copoiuent : yueoHoe nocodue / I'.B. Pamenckas, .M. Poauonoga,
H.M. Ky3nenoBa u A.E. IletyxoB ; pea. A.Il. Apzamacues . - M.: [DOTAP-
Menaua, 2010. - 240 c.

3JIEKTPOH/BI 0achLIbIMAAP:

AHanuTH4ecKkas JUarHoCTHKa HapKOMaHUW U TOKCHMKOMAaHWM. broaHanuthueckas
XUMHUSI W TOKCUKoJorus [OnektpoHHbli pecypc / HOKI®A; Men. wu
dapmaneBTuyeckuii (HakyJabTeThl. - OJEKTPOH. TekcToBblie daH. ( 25,4 MO). -
emvkenT: b. u., 2011. - s onr. auck (CD-ROM).

Tokcukonoruueckass XuUMHUS. AHAIATUYECKAs] TOKCHKOJIOTHS [DJIEKTPOHHBIM
pecypc]: yuebnuk / moxa pen. P. V. Xabpuesa. - DIeKTpOH. TEKCTOBbIE AaH. (43,7
MB). - M.: U3natenbckas rpynmna "I'DOTAP- Meaua", 2010. - 752 c. 31. omr.
auck (CD-ROM)
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11. Xumuyeckre OrmacHOCTU U TOKCUKAHTHI. [[puHINIBI 0€3011aCHOCTH B XUMUYECKOMN
naboparopuu [DIeKTpOHHBIN pecypc] : yueOHoe mocodue / JI. B. EBceesa [u np.]. -
DNEeKTpOH. TeKCTOBbIe AaH. (47,2M6). - M.: "Jlutteppa", 2017. - a1, onT. AUCK
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Kpeaut Ne 2-1

1. TakbIpbIObI: XUMUA-TOKCUKOJIOTUSIIBIK TaJIJIayaa KOJJaHbIIAThIH Ka3ipri
3aMaHFbI TAIJAY dMIiCTEPI.

2. Makcatbl: CTYyJEHTTEpPre yJIbl 3aTTapFa KIIMHUKA-TOKCUKOJIOTHSUIBIK TajlAay XKoHE
aJIbIHFaH HOTHIKEIEP/Il TYPhIC KOPBITBIHABLIAY bl YHPETY YIIIH OJapIbIH O1TIMIH
YKOHE TYCIHIKTEPIH KaJbINTACTHIPY.

3. JIopic Te3ucrepi

Kocnap:

1. Vbl %oHE KYIITI 9cepIi 3aTTap TalJayblHIaFbl Ta3bsl XpoMaTorpadus amici.
2. Y7bI %KoHE KYIITI 9cepdl 3aTTap J1adopaTopIibl-IKCIIPECC TUATHOCTUKACHIHIAFbI
Mukpoauddy3us oici.

3. Y7IblI oHE KYIITI dcepIi 3aTTap J1abopaTopiIbl-dKCIPECC TUAarHOCTUKACHIHIAFbI
(hOTOKOIOPUMETPHS JICI.

Jlekuus Te3UChI:

CrnopTmbliapabIH KWl KaWTbIC OOJFaHHAH KEWiH JOMMHITI OakblIayChl3 KOJIAaHyFa
OallIaHBICTBl JKAapbhICTapAa TOYyeJCi3 JOMUHTKe Kapchl Kypec areHTTiri (WADA)
Kypbsuiabl. Kenreren sxpuinap 6oiibl WADA xone XOK kemnrereH xarnaiiapnaa
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JONUHI-0aKbUIAYbIH OPTYPJl TypJiepl apKbUIbl OJMMIIMAJAJIBIK JKEHICTEp MEH
pEeKOpATapFa KOJI XKETKI3/1 1eTeH KOPBITbIHABIFA KEJI/I.

Kenreren ennepae e3aepiHiH JONUHTKE Kapchl 3eprxaHanapbl 6ap: WADA Oyrinri
KYHI JOMHUHTKE Kapchl 32 JNOMUHTKE Kapchl 3€pTXaHAHbl aKKpEIUTALMSUIAIbl JKOHE
Oykin omeM OoibIHIIA OlpKaTtap 3epTXaHajgap aKKpPeIUTTey TMPOIECIHAE TYP.
Peceitnik onuur OpranbiFbl KaOABIKTBI KOHE KYHIENIKTI Tajjay MeEH 3epTTey
JEHIeHiHIH QJIEMIIK JKETEKIIl JabopaTopusiapblHBIH Oipi  OOJBINT  TaOBLIAIbI.
Counperi apnaiibl Onmmmnuana 3eprxaHackl 2014 xbpurFbl OIUMITHAIATBIK JKOHE
[TapanuMnmamanblk KbICKBI OWBIHAAPBIHIA JKYMBIC icTtey ymiH WADA-MeH
akkpeauTTenreH. Mockeyneri JlomuHr oprtanbirsl kblibiHA 20 000-Fa meifin tammay
YKacalipl, KapbICTapFa JaWbIHJIBIK KE31HJe JKOHE JKaphIcTap KE31HAC KapbhICTaH ThIC
KE3CHJIe CHOPTHIbUIApJaH alblHFaH yiaruviepai ceiHaiael.  Kazipri WADA
EpeXKeNIepIHe COMKeC, XaJbIKapaiblK YHUBIMAAPABIH KOJIIaybIMEH OTKI3UIETIH 1ipi
JKapbICTapFa KaThICAThIH OapJIbIK CIIOPTIIbUIApAaH ajnbiHFaH yiaruiep 10 xeuira (2014
KbUTFa JIediH, Oys Ke3eH 8§ »Kbul) cakTanabl. byn ynrinepai Tannayra, JAOMUHITIK
JIopuiepAl Tanjnay YIIH aHAJIUTHKAIBIK KAOJBIKTap MEH oMICTepIiH JaMyblHA
OailTaHBICTBI MYMKIH OOJIATBIH camayibl >KOHE CaHABIK AaHBIKTayJa CEe31MTaJIIbIK
JeHreliHe KaWTa opaiybl YIIiH jkacanabl.balikayman OipHelie >XbUI ©TKEH COH,
JOTMHTTIK J9Pi-Iopi-IopMEKTep/ii MapanaTTay/ilaH albipy Typaibl OeNriial KenTereH
icrep ©Oap. JlomuHrke Kapchl JlabopaTOpUsUiapAblH KbI3METI OoceKenecTepaiy
OakpLTayBIMEH FaHA €MeC, COHal-aK KeH ayKbIMJIbl (papMalieBTUKAJIBIK IIpenapaTTap
MEH OJIapbIH aJaM ar3achIHJIaFbl MeTa0OIM3MIH 3epTTey OOWBIHINA 3EPTTCYJICPMCH
OaimanbICThL. JKOFaphl CHOPTTHIK HOTHDKENIEPre KOJ JKETKI3yre BIHTAJaHIbIPaThIH
JKaHa KypasaapIblH naiaa 00yblHA KoHE ColKecTeHIipiayiHe Oaimanpictel WADA
THIABIM CaJIBIHFAH TpenaparTap Ti3iMiH YHeMi ToaTeipaabl. CoHjaii-ak, Oenriial Oip
3aTTapAbl aHBIKTAy VIIIH YHEMI >KaHa oICTEeMENIK TOCUIACP O3IpJeHIN KaThIp,
OHTAWIaHBIPY MPOLEAypaTapbl OJap/blH KYHBIH >KEIEIACTY MKOHE a3alTy YIIiH
oHTamnanaslpburad. Mpeicanbl, OI'YII «JlonmMHrKE KapChl  OpPTaIbIFBIHBIHY
MaMaHJapbl  CIOPTIHIBUIAPALIH ~ JOMUHITIK  OaKbUIAybIHIA  SPUTPOMOITUH]II
KaObLIAayibl aHBIKTAY OJICIH oOilanm Ta0yfa TATeHT ajjbl. OK30TeHJl ajaam

SPUTPOIIOATHHIH  aHBIKTAyABIH Herisri komel - WMO® omicimen  39pjeri
PUTPOTIOITUHHIH TiKesew ananusi (isoelectrofixation -
IPOTEHHICD MEH OJIapJIbIH dbpakiusIapbIHBIH AIEKTPOHOPETUKAIIBIK

JUCTUIUTSILUSICHI) KOC OJIOTAalMs JKOHE XUMMIIOMHHECIICHIIUSHbBI TaJlJaybIMEH Oipre.
by omic y3ak (3 KyH) JKOHE yaKbITThl KakeT eteil. [laTeHTTiH aBTopaapsl Tarsl Oip
HICITIMl  YCBIHABL: JKOFaphl camajbl CYHBIK XpoMaTorpadusHbl MaiaanaHbIIl
TaHAAyJbl KaHamMa OMOXUMUSUIBIK TaHOamapAbl KaHama aHBIKTAy, KOFapbl pyKcar
€TUITeH TaHJEM MacC-CIIEKTPOMETPUSChIMEH Yilnleceni. byn TanmayablH KyHBIH
TOMEHJICTYTE J)KOHE OHBIH YaKbITBIH €10Yyip KbICKapTyFa MyYMKiHiK Oepai [1].
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bapnblK JONMHITIK KOpiapAbl MIApTThl TypJe €Kl Tonka Oemyre Oosanbl: OapiibIK
CHIOPTTHIK MaHcam OolbIHA TaialaHyFa THIMBIM CaJIbIHFaH YKOHE JKaphIcTapaa FaHa
THIMBIM CaJIBIHFAH MpenapaTrTap. MeTaOonuTTepiH 131€piH KaChpy HEMEeCe OJIap/IbIH
IIOFBIPJIAaHYBIH €H TOMCH aHBIKTAJIATHIH JCHTCHICH TOMEH TYCipy YIIIH OpTYpJIi
MEIUIMHAIBIK MAHUIYJISIIUSATIAPAbI OpbIHAaFaH a Oy3ymbUIbIKTap 6ap. EH TaHbiMan
remoauann3. COHbIMEH KaTap, ©3 KaHbIHBIH KaH KYIObI - JEHEHIH MYMKIHIIKTEpiH
BIHTAJIAHJBIPYABIH THIMAI Kypalibl - XaJbIKApajblK €pekelepMeH [I€ ThINbIM
canbinraH. COHIBIKTAH Ka31pTi 3aMaHfbl JIOMUHTKE KapChl 3epTXaHalap CIOPTIILIHBIH
OMOJIOTUANBIK CYMBIKTBIKTAPBIH FaHa €MEC, COHBIMEH KaTap TEHETHUKAJBIK JKOHE
OMOXUMUSIIBIK KOPCETKIIITep VIIH «KaH TOJKYKaTTapbl» JepeKTep 0a3achlH
JKacauapl.

TeIBIM canbIHFAH TpenaparTapAblH YHEMI1 ocCill Kelle »KaTKaH Ti3iMi €H O3BIK
FBUIBIMHU KaOJBIKTApAbl Tamamanyasl Taman eteal. CoHbiMeH Oipre, Oip YariHI
Tajaay KYHbI )KETKUIIKTI )KOFapbl, OYJ1 ®KaOAbIKTHIH THUIMAUIICIHE KOCBIMIIA TajanTap
KOSIbl. AJIaMHBIH OWOJIOTUSUIBIK CYHBIKTBIKTAphIH 3€pTTEYy OYTIHIT TaHAaFbl €H
Kypaeni TaJAaMabIK MIHJETTEP/IIH Oipi O0JBIMN TaObLIAIBI.
KHBIHIBIK alaMHBIH OHOJOTHSIIBIK CYWBIKTBIKTAPhl ©TE THIFBI3 «XUMUSIIBIKY Iy
TYyABIPATBIH KYPJENl KOMKOMIOHEHTTI XUMHSUIBIK MaTpuliajiap OOJbI TaObLIAIbI,
OFaH KapChl THIMBIM CaJIbIHFAH 3aTTap/IbIH HEMECE OJIapAbIH METa0OIUTTEPIHIH OTE a3
KOHIIEHTpaIuscel 00mybl Kepek. COHABIKTaH, IOMUHITIK MpenaparTapibl >KOHE
OJIApJIbIH, META0OJMTTEPIH KEMICHI YTl MaTpHIachlHAA AaHBIKTAy TEK COHFBI
xpoMartorpadusi 9ICTEPiH KOHE MACC-CIEKTPOMETPUSIHBI KOJIJAaHy apKbLUIbI MYMKIH
oonaxpl. ['a3 HEMece CYHBIK XpomaTorpadrieH YII €CeeHTeH TOPT JOHIEICK Macc-
CIIEKTPOMETPJIEPTe Kapchl JONMHMHTKE Kapchl Oakplaayna KeH TapainFad. by
KYPBUIFBLIAP/IBIH apTHIKIIBUIBIFBI - )KOFAPhl CE3IMTANIBIK, CEJICKTUBTI JKOHE YKOFAPBI
Talgay  OKBULMAMIBIFBI.  Macc-CIIeKTpOMETPAiH ~ KOFaphl  KBUIAAMIBIFBIMCH
OailylaHbICThI, YJTiAEr: Olp XpomarorpausuiblK aiiay YIIiH OipHelle OHAaraH
TBIMBIM CaJIBIHFaH 3aTTap aHBIKTAIYbl MYMKiH. YII KBaJpOIOJAJBIK Macc-
CHEKTPOMETPIEP/IIH HET13I1 apTHIKIIBUIBIFBI - OCNT1II 3aTTap/IbIH aHBIKTATY KaOlIeTi.
MOJICKYJIAPJIBIK Maccachl JKOHE VINTIK KBaJAPOMOJAIBIK MAacC-CIEKTPOMETPiHIH
COKTBIFBICKAH JKAaCYIIAaChIHAFbl BIIBIPAUTHIH OHIMJIepl Oenriii 3aTTap. bipak COHFBI
JKbUIIAPBI AHTHU-TONUHITIK naboparopusiiap oenrici3 KOCBUIBICTAP/IbIH
MeTa0OMTTEPIHIH ChIHAMa YITUIEPIH/IC alllbLUTYBIMEH JKH1 Ke3eCe/Ii.

ATam aiiTKaHaa, CTEPOUI JICTI aTaJaThIH KYPBUIFBIHBI KOJIJIAHY aJIJIbIH-aJ1a 00JKAM/IBI
npoOiemMara aifHaIybl MYMKiH. Bysl Moceneni menry yiriH jKOFapbl pyKcaT eTiUIreH
MacC-CIEKTPOMETPUSIHBI KOJTaHY KaKeT.

byn xarmaiina sxorapel pykcat (50 000 >xoHE ofaH >KOFapbl) apKachIHJa HAKThI
3aTTap MEH «XUMUSJIBIK» IIYJIbl HAKTHI MaccajapMmeH Oeiiyre Oonaabl. byn omictiy
apTBHIKIIBLIBIFEI MBIHAJA, aKMapaTThIK (aitn Tek OepinreH Oenrum 3arrap Typalibl
FaHa eMecC, COHJal-aK TaJjlay Ke3iHJe TIPKEITeH OapJIbIK 3aTTap Typajbl aKmapaTThl
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CaKTau/Ibl.
backa 3artapnbiH Oap->KOFBIH TEKCepy KaXeT 0oJsica, KOCBIMINIA Tajjay >Kacai
anMaimcheI3, 01pak Oactankbl (hailibl KaliTa OHIEHI3.

CoHbIMeH Oipre, >Korapbl pyKcaT €TUITeH TaHJIEM MacC-CIEKTPOMETpl TaHbIMa
JOTMHUHTTIK  KOCBUIBICTAPABIH KOFapbl CE3IMTANIBIKTBI KbUIJAM CKPUHHUHTIHE
apHaJIFaH CEJICKTUBTI 9icTep peTiHAe >KyMbIc icted anmaabl [3]. COHFBI KbUIIAphI
YKacaJbIHFAaH MacC-CIIEKTPOMETPHUSIIBIK aHATU3aTOP IbIH OpOUTANIBIK Ty3arbel Orbitrap
WOHJAPBIHBIH HETI31HEH JkKaHa Typl - OCBIHJIAW TaJJayJblH THIMIUIINT MEH
JIYPBICTBIFbIH alTapJIbIKTal aApTTBIP/BL. byn KYpBUIFbLIAP YKOFaphbl
OKBIPATHIMJIBUIBIKKA W€ JKOHE COJI YaKbITTa OJlap aHBIKTAJAThIH 3aTTapAblH
KOHIICHTPAIUSCBIHBIH, TOMCH JCHICHIMEH OailaHbICTBI IIpobaeManapabl OHal JKEeHE
ananabl. JIonm ocblHal AOMMHTKE KApChl 3€pTXaHalIap apKbUibl Xkyprizuieni. COHbIMEH
KaTap, PYKCATTBIH >KOFapblIaybl O€J0K TaOWFATBIHBIH 3aTTapblH Tajjay YIIiH
OACTTEriicil  KOJJAHbUIAThIH VIIIY YaKbITBIHBIH THUIIIH Macc-aHallh3aTopiiapra
KATBhICThl OOJFaHABIKTAH CE3IMTAIBIKTBIH TOMEHJIeyiHe okenmMeiai. COHFbI Ke3aepi
JOTMMHIKE KAapChl 3epTXaHalapblH alJblHAA TYpraH Tarbl Oip Macene - Oy
NeNTUJTIK JOMUHT Jen aTtajiaibl. MocelleHiH MoHl - Oyl MNenTUATEpAiH ajaam
ar3acblHa EHTI31Tyl, oJap KJIACCHUKaIBIK CO3/ie JOMMHT >kKacamailabl. Aumaima, Oy
nenTuATep OUOXUMUSIIBIK TPOLIECTEPAl ©3repTelll, MbICAJbl, aJaM ar3achIHJAFbI
TYPJIl TOPMOHIAPABIH MOJIIIEP] apTaibl, JKOFaphl )KYKTEMEH1 TachIMaiay >KeHUTIPEK
OoJabI.

ConbIMEH KaTap, TOPMOHIAPIBIH KypamblH Oakpuliay TaWgachl3, OWTKEHI
TOPMOHAPIBIH JICHIH1 )KeKe OOJIBIM TaObLIA bl )KOHE KeH ayKbIM/Ia ©3Tepyi MYMKIH.

MyHpmaili menTuATepli aHBIKTay NTpoOIeMachl «OpPOUTANBIK TY3aK» TYPIHIET]
JKarmna aHanu3aTopsl 0ap >KOFaphl pyKcaT €TUINTeH KYPBUIFBIHBI MaijanaHa OThIPBIT
TaOBICTHI MICHILTY1 MyMKiH. JIOMMHTTIH Ka31pri 3aMaHFbl TYpJepiHiH Oipi -
xacannbl Typae caneiHFan PHK-wel konpmany, on  20-man  300-xe pgeiiHri
HyKJIeoTuaTep Oap Monekynanapabl KaMmTuabel. SiRNA - eH kbicka Ti30exTi PHK.
Onap RNA wunrtepdepenmusicbina >xayantbl, 0yn matpunia PHK-HBIH KalTBIMCBHI3
HalapyiayblHa OKeJe/Il )KOHE OChIaiIa reH K JeHIeiIeri aF3aHblH MeTaOOTUKAIIBIK
nporiectepine acep eredi. SIRNA 3at anmacy mporecTepiH MakcaTThl TYPAE ©3repTy
YIIiH TaObICTHI CHHTE3/I€TTy1 MYMKIH.

MpicanFa, OYJIIIBIKET TIHIHIH ©CylHE KeIepri KeNTIpeTiH MHOCTATUH MPOTEUHIH
OHJIIPYTE >KayalThl TEHHIH ocepl. MMHOCTAaTHHHIH ocepiH OyraTTay OVJIIIBIKET
MaCCAChIHBIH aNTapJBIKTAll ©CyiHEe OKelei, OYJI Mailyibl KabaTThIH TOJIBIK OOIMaybl
nepiik. Cozpumansl emec ciPHK-HIH MogndukanusiianFran MoJIeKyJanapbl )KOFaphl
aKbIPATBIM/IBUIBIKTBI MAacC-CIIEKTPOMETPHSL apKbLIbl epeKilesienyl MyMkiH. KeOinece
CIIOPTIIBLIAP JOMMHT PETIHAE aHaOOJUKAJBIK CTEPOUATEP TOOBIHA, TECTOCTEPOHHBIH
CUHTETHUKAJIBIK aHaJorrTapbiHa JKaTaTbIH nopiiepai naii1anaHaipl.

TecTtocTepoH amam ar3acblHia TaOUFU TYpJle UIBIFAPbUIA/bl, KOHE OHBIH
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aAHaJIOI'TapbIH naﬁnanaHy OHBIH OTbIPJIAHYBIHBIH chiHe QKeHyi

MYMKiH. CHHTETHKAJIBIK TECTOCTEPOHHBIH KOJITAHBUTYBIH aHBIKTayFa €H KOIl TaparaH
Ko3Kapac OYpbIH TecToCcTepOoHHbIH dnuTecTocTeponfra (T / E) kaThiHACKIH aHBIKTaFaH
oonatein. T / E MoHAepi JONMHI PETIHAE TECTOCTEPOHAbl MailalaHyAbIH CEHIM/II
KOPCEeTKIIIT 0oabll  TaOBLIAbI, OUTKEHI  AIUTECTOCTCPOHHBIH CUHTE31
TecTocTepoHHaH Toyenci3 koHe 4 T / E karbiHackl aHbIKTanFaH. bipak
TECTOCTEPOHHBIH >KOFapbuIay JCHIeil MeTabOIM3MHIH >KEKe >KbUIIAMJBIFbl KaHa
xarnanapaa Oonybsl kepek? bynan Oacka, T / E KaTblHacel KadbIlThl OOJIBII
KaJIBITTHI, OYJI J)KapbhICTapFa HEMECe TPEHUHTTEpre JAeiiH CUHTETUKAIIBIK TECTOCTEPOH
aHaJIOTTapbhIH KAaOBLIAAYyIbl TOKTAaTyFa MYMKIHIIK Oepesi. Ochbl KUBIHABIKTAPABI )KCHY
yIIiH ra3 (a3aceiHIarel TypakThl u3otontapasiH (IRMS) Macc-criektpomeTpus omici
KOJJaHbulanbl.  byn  omicTi  maiganaHy — MYMKIHAITT  aJaMHBIH  TaOuFu
TECTOCTEPOHBIH/IAFbI KOMIPTEKTIH HW30TONTBHIK KYpPaMbl OHBIH CHHTETHUKAIBIK
AQHAJIOTTAPBIHBIH ~ WM30TONTHIK  KYPaMbIHAH  €peKIIeieHyiHe  OailyIaHBICTHI.
MemuuuHanblK Openaparrap TaburaT IIMKI3aThl OOMbIHIIA a0uoreHaieH (imiHapa
HEMece TOJBIKTall) CUHTE3/1eNel, 0J1 OacTanKplia Tipl TAOUFATTaH ©3relle KOMIPTeri
M30TONTHl KypamblHa He. CHHTETHKaNbIK TopMOH aHanortapsl yumiH 13C / 12C
(013C) uzoTonbIHBIH KaThIHACKH -27,4 -36,4 </ ¢> apanbIirblHIa. AJ1aM TOPMOH/IAPHI
YIIiH, J¥eTa MEH XaJblKKa OalJIaHbICTBI, COJ MOH -16 -26 ° apanbIFbIHAAFBI
IAANAa30Ha1a KoHe emkaman -27 </ S> -7aH TeMeH MOHJIEpre >KETE aJIMau/bl.
CHHTETUKAJIBIK TOPMOHIApAbl Nakaanany (HakTICiH JoNeNJIey YIIiH, COJl OPTaHU3M/JIC
META0OJUTTEP 3EPTTENE/l, OHBIH KAJIbINTACYbIHIA CBHIPTKBI TapanTaH CHTI3UIreH
TOPMOH/JIap aHBIK KOpiHEei.
IRM wmacc-criektpomerpiiepi Thermo Fisher Scientific, Coummi Koca anraHja,
JOTIMHTKE Kapchl 3epTXaHajapaa KOJAAHBLIATBIH, KOFAPhl CE3IMTANIBIKKA M€ JKOHE
raz xpomarorpadbIMEH »OHE WHTEPHETTEr! YJTiHI JaWbIHAAy *KOHE WHXKEKIUsIay
KYPBUIFbLIIAPbIMEH O1pre >KYMBIC ICTEH[1, OChlIalllla TOMEH ©JIIey KATEJIrlH JKOHE
YKOFapbl JOJIIKTI Tanaayasl KamTamachls ereal. Cropt agan 6ojajasl  KoHE OOTybI
kepek. KepepMmenre skoHE JKaHKYWepre [ICHEHI BIHTAJAHIBIPY  CaJlaChIHJIA
(dbapmaneBTUKAIBIK SKETICTIKTEp »KapbICTapblHA €MecC, TaOuFaTheH OepulireH >KoHe
KEHICKE YMTBUTY MEH KYII-KIrep *KYMCAUTBIH CIIOPTIILUIAPIBIH KEPEMET (PU3UKATBIK
KACHETTEPIH KOPCEeTy Il Kajaraiay MaHbI3bl. JJonmuHrTI Koaany (akTici Ke3-KeareH
CHOPTIIBIHBIH MaHCAOBIHA KOHE OJIaH Opi eMIpiHe dcep eTel. 3epTTeyIiH 3aMaHayu
JIEHrell Ke3-KeJITeH JOMUHITIK IMperapaTrTapabl KOJJaHyAbl aHbIKTayFa MYMKIHJIIK
oepeni. CrnopTuibUIapAblH ChIHAK YJTLIEPIH CaKTay Mep3iMi OJIapJbl yCTam Kaly
MYMKIHITIH a3aiTajbl.

Y rijgepal Taszajiay KoHe JaubIHIay
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Benrinenren epexenepre colkec, CHOPTIILUIAP JOMUHITI OaKbUIay KE31HJIE€ ThIMBIM
CaJIbIHFaH 3aTTap/bl Tajjaay YIIiH 39pAcH eryre Oeitim. CoHbIMEH KaTap, Oenru Oip
JKarmanaapaa apHaiel MpenaparTapasl aHBIKTAay YIIIiH KaH, Tla3Ma / capbiCy JKOHE
miaml yiaruviepi ajgblHybl MYMKIH. YJITUIEpl JalblHAAQy JOMUHITI OakbUIayIblH ©Te
MaHBI3/IBl AJIEMEHT1 OOJIBIN TaObUIAJbl, OUTKEHI OJI HOTHXKEICPIIH MaKCHUMAaJIIbI
BIKTUMAJIJIBIFBIHA KOJI JKETKI3yre J>KOHE TallJlayFa KaKeTTl Ce3IMTasIbIFbIHA KOJ
KEeTKi3yre MyMKIHAIK Oepemi. Kaszipri yakpiTTa yiariiepai Ty3JapliaH KoHe Oacka
KOocrajgap/laH Ta3zajlayFa apHajFaH oOpTYpJl OJicTep o3IpJIeH[l, aran aWTKaHjaa,
MaKCaTThl TAJIJIAHBIH OKIIIayJIaHybl

CyHBIK 9KCTpaKIIHs

KebGinece cyWbIK 3KCTpakius YJATUIEpIH AalbIHAAYABIH €H Y3aK KOJJIaHBIIATHIH

omici. Amam ar3acweiHIarel OeH3enpuHl (amderaMuH Cyiab(GaThIHBIH PalEMUSIIBIK
KOCTachl) JKOHE OHBIH META0ONUTTEPiH  AaHBIKTAyFa apHAIFaH  aJIFalliKbl
KYMBICTapAblH OipiHAE WIBIFAPBULY SKbUILAAMABIFBIH  AHBIKTAy YIIIH CYUBIK
IKCTpaKLUMs KOJJaHbLIaAbl. ATam alWTKaHna, Hecen yiruiepit 2H ruaponusaenmi.
HATPUM TUAPOKCHUIL )KOHE MyHal 3(UPIHEH aJIbIHFaH.
Kemeci  OHXBUIABIKTapAa  CYWBIK  OKCTpPaKIHUS  KOMETIMEH  OWOJIOTHSUIBIK
CYMBIKTBIKTApIaFbl 3aTTap/Ibl Ta3aJIayJblH KONTETCH OICTEpl CUIATTalFaH. bapibik
ocbl omictep Oip mpuHIUIKE Heriaenal: pH e3repyl KakeTTi MOHTe >KOHE
KBIITKBIIIBIK, OeWTapam HeMece CILITIII KOMIIOHEHTTEP/l aly. AHAIUTHUKTEPJIH Pi
MOHIH OUTy YITUIep[l KeIl MeJepae ajly »oHe / HeMece OJapiblH opTypii
epiTKimTepiMeH opTypii pH-napaa onapapl KOMIOHEHTTEPIH KalTa aimy MYMKIHIITIH
oepeni. TanmayaplH emKeH-Ter ke, alpbIKIIa )XOHE Ce3IMTal JMICTEPIH Kacayra
JIETeH TANMBIHBIC Tajjay > KYpri3yre Keaepri KeNTipeTiH KOCHIHAbUIAHATHIH
KOCTaJap/IblH CaHBIH a3alTyFa OaFbITTalFaH CYUBIK JKCTPAKIUS PICIMIEPIH
KETUIIPY MEH JaMBITyMEH Katap >Kypil. JlonmuHrke Kapchl Oakpliaybl ChIHAY YIIIH
CKPUHHMHI KOHE pacTay oJICTepIH 3IpJieylll o3IpJICHreH Karujainap ol Je
KOJITAHBLIA/IbI, MBICAJIBI, aM(peTaMuHAep, dQEaIPUHACD KOHE OJIAPIbIH TYBIHIbLIAPHI
CUSIKTBl ~CTUMYJIATOpJIAp CUITUIIK Karjnaijga osQupiepaiH  39p  YATUIEpIHEH
IIBIFAPBLIaIbl, OPTraHUKAIBIK (ha3aaH allbIHFaH 3aTTap MoFbIpianFad koHe GC-MS
xoHe / Hemece GC-APD-a1 oman opi tammayra xkatajbl. COHBIMEH KaTap, CYHBIK
OKCTpaKIUs dp TYPJl Karmainapaa (SFHU, MUHEpaAbl TY3AapJblH, OpTraHUKaJIbIK
EPITKIIITEP/IIH KoHE opTypiii pH MoHIepiHiH OONybIMEH) p-pelenTopiaapablH >KoHE
aHAOOJMKANBIK  CTEPOMATEPAIH KBI3METIH TOKTATAThIH KOPTHUKOCTEPOUITEP/IL,
JTUYPETUKTEP/Il, 3aTTap/Abl TAJJIAY YIIIH KOJITaHbLIA/IbI.

1952 xpUibl KOJJAHBUTFAH KCTPY3Usl A€M aTajJaThIH ©T€ KATThl Kypasl 0osabl. by
OMIC TalJaHAThIH VATUIEPJIH Ta3aJIbIFIH apTThIPY VIIIH KOJJAAaHbUIAJbI. ATam
aliTKaHda, KaparabiM >KarJaijlapfa OpraHMKajblK €pITKIIITErl aHaTUTTEepIl any,
OJlaH KeMlH OpraHukajiblKAaH KbILIKbUAaHABIpbUIFaH cy ¢aszacsiHa (0.06N, HCI)
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KBI3BIFYIIBUIBIK 3aTTapblH O€py apKbUIbl, PACTAWTBIH ChIHAKTAPFa >KapaMJIbUIbIFbIH
nonenneai, wmbicanbl, P2-kieHOyTepon aroHUCTI YIIIH 6©Te THUIMIlI JpTypil
OMOJIOTHSIIBIK KOCTIATAP/IbIH CAHbIH a3alTy.

KarTel dazanbik sKcTpakiys

bipremre 3arrap yuiiH OMOJOTHSIIBIK YATUIEpE, aTall alTKaHaa, KaTThl (pa3abik
HKCTpaKIUsIIa (K®D3) KaMTbUIFaH aHAUTTEP/I1 Ta3apTyIbIH KOHE
IIOFBIPJIAHABIPYABIH ~ Oamama  oficl  maijanadbutaapl.  Typai  afacopOeHTTi
MaTepuaigapabl, ocipece monauctupoiapl, CI8 Hemece HWOH aTMaCTHIPFBIII
MIabIpIapasl  KOJIJAHy, MONUHITI Oakpuiay VIIIH OipHENIe CKPUHUHT >KOHE
TJICIIEMENep Il IJISIACY 9IICTEPiH KacayFa MYMKIHJIIK OepIi.
1968 xbuibl  bpcTiaoy  CTEpOMATH  KOHBIOTATTapAbl  OelTapam  MoJIUMEpII
manbIpIapMeH ajly MYMKIHAITIH KepceTTl. Marepuan MeH TEXHHKAHBIH OJaH opl
KETUINIPLTYl JONMHITI OakplUlayFa, MbICAIbl, AHAOOJUSJIBIK CTEPOUATEDP MEH
JTUYPETUKTEP/Il KOJJaHyFa BIHFAMIBI OJICTI *kKacayra MYMKIHIIK Oepni. KDD-HbIH
0acTbl apTHIKMIBUIBIFEI - YATUIEPAl adylbl TOJBIK aBTOMATTAHJbIPY MYMKIHJII,
COHBIH 1HIIHAE KapTpUIKIEPAl NaWbIHAAY, 1PIKTEY, KYY KOHE KEHIHHEH OSJIIOLIMS.
Conpimen katap, KOO ke3inze Tanmaynapisl AepuBaTH3ALUAIAY KY3€Te achlpbLUTybl
MYMKIH.
Ummynoaddunni xpomartorpadus

buonorusnplk ~ yATUIEpAEH — TalJaHyAbl  OKIIAylay  Kypallbl  pPEeTiHIe
umMmyHoadpbunai  xpomarorpadus (MAX) skakpiHIa KOJIAAHBUIIBI. OJICTIH MOHI,
TaJTAHATBIH MOJIEKYJIAJApAbIH Op TYpJi OeJiKTepiMEeH KOBAJICHTTI OailIaHBICTHIH
KaJBIMITACYybIHA KaOUIeTTI MOHO- HEMECE TMOJIMKJIOH/bI aHTHJICHENEP TacyIIblFa,
MBICAITBI, C(hepanblK arapo3nblK OenmiekTepre TiriareH. MyHpmail OesekTepacH
JalbIHAIFaH Telib O1p arblHAH KEYEKTI Cy3rici 6ap OaraHFa TOJNTHIPHLIAJIBI AKOHE OJ
apKBLIBI HECeN HeMece Iia3ma yiariiepi eteal. KaxerTi tTanmmamanap OaraH apKbLIbI
OTETIH Ke3/€, TachIMaJIJIayIibiFa OalIaHBICTBIPBUIFAH AHTUJICHEJIEP KOBAJIICHTTI €MeC
KCIICHAEP/Il KypyFa oHE OaljaHBICThIpyFa OalIaHBICTBI, ajl AHTHUJICHEJIIEPMEH
EPITIHAIMEH ajlaJlaMalThIH KaJFaH MOJIeKyJiajap. ODJIOuUs IapTTapblHBIH ©3repyi
3aT-aHTUJIEHENep KEUIEeHIH MOJIEKyJIalap/blH ©3/epiH kKolMail-aK >KOUbIN Kidepyre
MYMKIHIIIK Oepeni >koHE aHaduT KeWiHHeH Tanjay yiuiH, Mbicanbl, ['X-MC
Ta3apThUIFAaH TYPIHAE, CHIPTKBI KocmanapjaH OocaTeuianel. KemnTereH araposnabik
OeekTep TachIMaJIAayIIIbl peTiHje malgajIaHbLIa b, 0JI Oipkarap
KOMITAaHUSJIADMEH caTyFa YCbIHbUIaAbl. OChl TMENTUATEP HEMece MPOTEUHIEP
XUMUSIIBIK TYPJI€ OCHI OOJIIEKTEpre TIrIreH OOMybl VIIIH OChI OOJIIeKTEpaiH OeTi
oencenaipuieni. EH Jkui KOJJaHBUIATBIH ofic - 1967 bkl ACEHHIH YCBIHFaH
nuanoreH Opomuai (CNBr) akruBrenaipyl. Curtuiik skarnaiina, CNBr araposabik
OeJIIeKTepIiH OeTiHAEe TUAPOKCHIIbI TONTAPMEH OPEKET €Te/l, OJIap ©3 KEe3eriHJe




ONTUSTIK-QAZAQSTAN SOUTH KAZAKHSTAN

MEDISINA MEDICAL
AKADEMIASY ACADEMY
«OHTycTik KazakcTaH meauuuHa akanemuscol» AK AO «OxHo-KasaxcTaHCKas MeAUUMUHCKas akaneMusa»
dapmareBTUKAIBIK JKOHE TOKCUKOJOTHUSIIBIK XUMUs Kadeapachl 044 -55/ 03-cTp.
BroananuTHKaIBIK XUMUS KIHE TOKCUKOIOTUS 32u3 3

XUMUSUIBIK ~ @HTUJCHEJIEPMEH  peakiusfa TYCeTIH [HUaHAIK d>(upiep MeH
UMUJIOKapOOHATTapbl Kypaiabl. KojoHFa OpHaIACTBIPBUIFAH aHTHUJACHEICPMEH
Oipre arapo3abIK OeJIIeKTep OWOJIOTHSIIBIK YiATruUiepae Oap 3arTapiblH HeMece
CHIHBITITAP/ABIH 3aTTapblH FaHA TaHUIBI JKOHE TaHaimbl. Komaiibl amroeHTTepi,
MBICAJIBI, Cy MEH OpraHUKaJIbIK EpITKIIITEPAIH KOCBIHABICHIH Iaiiajnany,
aHTHJICHeNIepre OaillIaHbICThI 3aTTap IIbIFApajbl, OHbl KOHIIEHTPATTANIbI )KOHE OHBI
CTaHAApPTTHI onicTepMeH, artan aiTkanga, MC apkpuibl Tangaigel.  Llerenmik
KOocrajap/iblH MeJIIEPiH a3aiTy CUTHAJJAH IIYbUIFa KaThIHACBIH jKaKCapTyFa >KOHE
OMICTEpMEH aHbIKTay IIeriH azaityra anbin keneai ' X-MC u XKX-MC/MC.

TysIHIBI 9/1iC]

I'X-MC nponuHr-0akpiay 3epTXaHachlHAA IQJICIAEMENICPAl ally >KoHE alyablH
HET13r1 Kypaybl 00bin TadbU1aapl. MyHaal sKyhenaep ThIMbIM CalbIHFaH 3aTTap]IbIH
T130€CiH/Ie cCaHaMaJlaHFaH KONTEreH 3aTTapFa KOFaphl €PEKIIeNTIK MIeH Ce3IMTaIIbIFbI
06ap MOK 3xone BAJIA. Anaiina I'X-MC Tanpay yiuiH 3artap ra3 Topi3fec Typre
ailHanybl kepek. KemnTeren tampgaynapra, Mbicaibl, P2-aronucrrepine, Typii
JTUYPETUKTEPre >KOHE p-pelienTopiiapra apHajaraH OJoKaTopiiapFa KOWBUIATHIH OV
TajganTbhl OpPbIHAAY ©T€ KHUbIH OOJFaHJIIBIKTAH, 9p TYpJl pearcHTTEPMEH peaKius
OJIapJbIH HEFYPJIBIM YIIINA TYBIHABUIAPBIH Kacaiibl. TpancopManusiap HeriziHeH
THAPOKCHIIBII TONTApFa KOHE CKiHII aMHHJIIK TONTapFa JKaTajbl, O©UTKEHI OJIapbIH
ruapoduiIbal ©3apa OpeKeTTecy KaOineTi - OyJl KyObUIMAJbUIBIKTBIH TOMEHICY
cebenTepinid Oipl. AHAIMTHUKTIH aJFalikKbl MoIu(UKAIUsIapbIHBIH Oipl Cipke
aaruaApuaiMeH anetwnaey 0oiasl. Cipke KbIMIKBUIBIHAH JKOHE CIpKE aHTHIPHIIHIH
KaJJBIKTApPhIHAH Ta3apThUIYbl KEpeK OOJIaThIH MOJICKyJiajap OJIETTEe CYWBIK
sKCTpakmusiMeH opbiHAanaabl. ' X-MC Tanmay yIIiH TYBIHIBI KYpaJaapabl aTyablH
OVJI 9J1icl ©T€ KYPAEl KOHE YaKbITThl KOKET €TETIHAIKTeH, KoO1HeCce TPUMETHIICHUILIT
KaJIJBIKTapbl Oap OipHemie TybiHAbUIAY areHTTepi a3ipienal (TMC). Mine, ockl
are’HTTepaiH KenOipi: rekcamerunaucuiazan (I'MJC), TpuMeTHICHIMINMUIA30
(TMCHUmu) u N-metmn-N-tpumermncununrpudropaneramug (MCTDPA) (Donike,
1969). Conrbichl, TybIHABLIApFa apHAJfaH €H KWl KOJIJAHBLIATBIH 3aT OOJIBII
TaOBLIAbI, dcipece, aMMOHUM HoJbIMEH XoHe dprodusimen yinecimae, Oy in situ
tpumeTn uoacuwian (TMUC), orapsl peakiusuIbIK TPUMETUIICHIIMIIB/II PEareHTTiH
narima OonysiHa okeneAl. TMUC kaThICybIMEH THAPOKCHI KOHE aMHUH TONTAapPhI
©3repTUIIN,  KETOH  KauablKTapel  SHONM-TMC  sdupnepine  aifHamasbl.
TamudaopaneTwiai Talgayra apHajIFraH MOJICKyJalapra CHI13y YIniH OipHemre Oacka
KymTi pearentrep naigananeuiel. TOA Hemece rentadTopOyTin (I'DB)-TyHOaCH!,
mon N, N-6uctpudroparneramua, N-metuin-N-Ouctpudropamne-ramun (MBTODA)
Hemece N-metun-N-oucrentadpropOyrunamun (MBI'®B) coiikec.

TpudTopanerTnigey TPUMETHICHINIYMEH CalbICTBIPFaHa TYPAKThl aMHHO-
TONTHIK TYBIHJBUIAPJIBIH Maiiga OosiybiHA okesendl, coHablkTan TMC xone TOA
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TONTaphl OOMBIHINA TadAaMaIapAblH TaHIAYJIbl TYPIACHIIPLITYl MYMKIH, OVJI 3 epuH
CUSIKTBI CTUMYJISITOPJIAP/BIH CTEPEOU30MEPIIEPIH XpOMAaTOrpausIbIK Typae Oemyre
MYMKIHJIIK Oepei.

4.

NinocTpaTuBTi MaTepua:

- npe3enTanus Microsoft Power Point.

5. Oneouer:

19.

20.

21,

22,

23.

24,

16.

17.

18.

19.

Heri3ri:
Ka3ak TLI1iHze:

ApbictanoBa, T. A. buonorusiiblk MarepuanjaH MHUHEpaiaay oAiCiMeH
OKIIayJJAaHATBIH YJIbI JKOHE KYLITI 9cepJl 3aTTap TOObI: XUMHUS -(papMarieBTUKAIIBIK
¢dak. IV xypc cTyaeHTTepiHE apHalIFaH OKy Kypaibl / - Anmatel : OBepo, 2012. -
100 Ger. C
ApbictanoBa, T. A. buonorusnblk MaTepuasgaH SKCTPAKUIUS OJICI apKbUIbI
OKIIAyJIAaHATBIH YJbl JKOHE KYIUTI ocepil 3arrap TONTapbl: XUMHUS -
dapmarneBTUKaNBIK QakynbTeTiHIH [V-Kypce cTyIeHTTepiHe apHaIFaH OKY Kypauibl /
- Anmartsl : OBepo, 2012
MyxameTxaHoB, A. M. XUMHUSIIBIK KapyAbIH >KaJIIbl )KOHE MEIUIIMHA-TAKTUKAJIBIK
cumaTTamachl : OKy Kypausl. - 2-6ac. - Kaparanne! : )KK "Ax Hyp", 2013.
OpnabacBa C.K., CepikbaeBa A.Jl., Kapakymosa A.IIl., XymaraeBa I'.C. Cort-
XUMUSUTBIK ~ capamnTay »>KOHE aHAJIWTHKANIBIK JuarHocThka. OKy-omicTeMenmik
Kypausibl. — AnmaTher: «9Bepo» Oacmacer, 2016. -2800.
Tynees, Y. Knunukanbelk TOKcHKOJIOTHS: OKy Kypaisl/. - llleimkent: "Hypaana -
LTD", 2013. - 592 Ger. c.

[ykip6ekoBa, A. b. TOKCUKONOTUSNBIK XUMHS : OKYJBIK . - AJIMathbl : DBEPO,
2013

opsbIC TiTiHAE:
Bepreitunk T.X. Tokcukonorumdeckas XUMHS: YYEOHUK IS CTYACHTOB (dapm.

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

[TnerenéBa, T. B. Tokcuxonmormyeckas xumus: yueOHuk /. - M.: 'DOTAP -
Menua, 2013.-513 ¢

Tokcukonoruueckass XuMusi: MeTabONMM3M M aHaIU3 TOKCHKAHTOB: Yy4eOHOe
nocobue + CD/ mog pen. H.U. Kanerunoii. — M., 2008. — 1016 c. ITepenuer.
Toxkcukonorudyeckass xumusi: yueonuk / nojg pen. T.B. [lnereneBoil. — 2-oe uzfg. —
M., 2008. — 512 c. Ilepener.
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20. TCX-CKpUHUHT TOKCHUKOJIOTMYECKHA 3HAYMMBIX COCIWHEHUH, HW30JIHPYEMbIX
AKCTpaKIen u copoiueit : yueonoe nocodue / I'.B. Pamenckas, .M. Poauonoga,
H.M. Ky3nenosa u A.E. IletyxoB ; pea. A.Il. Apzamacues . - M.: [DOTAP-
Menua, 2010. - 240 c.

3JIEKTPOH/IbI OACBLIBIMIAP:

13. Ananutuyeckas AMAarHOCTUKA HAPKOMAHUHM M TOKCMKOMaHuUU. buoananutuyeckas
XUMHUSI W TOKCUKoJorus [OnektpoHHbli pecypc / IOKI'®A; Men. wu
bapmarneBTruecknii (GakyIbTEThL. - DJIEKTPOH. TekcToBbie naH. ( 25,4 MO). -
[emvkenT: b. ., 2011. - am. ont. auck (CD-ROM).

14. Tokcukonornyeckass XUMUsA. AHAIUTHYECKAss TOKCUKOJOTHUS [DIEKTPOHHBIN
pecypc]: yuebnuk / moxa pen. P. V. Xabpuesa. - DIeKTpOH. TEKCTOBbIE AaH. (43,7
MB). - M.: U3narensckas rpynmna "I'DOTAP- Meaua", 2010. - 752 c. 31. omr.
auck (CD-ROM)

15. Xumuyeckre OrnacHOCTU U TOKCUKAHTHI. [IpuHIIUIBI 0€301IaCHOCTH B XUMUYECKON
naboparopuu [DIeKTpOHHBIN pecypc] : yueOHoe mocodue / JI. B. EBceesa [u np.]. -
OnekTpoH. TeKcToBble AaH. (47,2M6). - M.: "Jlutreppa", 2017. - 31. ont. AUCK
(CD-ROM).

16. XuMHSAIBIK KayinTep MEH YBITTBUIBIKTAp. XHUMMSUIBIK 3€pTXaHaJaFbl Kayilci3aik
YCTaHBIMJAphl [ DNEKTPOHHBIN pecypc]: oKy Kypaiabl = XMMHUYECKUE ONACHOCTU U
TOKCUKaHTBI. [IpUHIMIBI 0€30MacHOCTH B XUMHUYECKOW JrabopaTopuu: ydeOHOE
nocodue / Y. M. JlarxaeB. - DnekTpoH. TEeKCToBbIe naH. (67.9M0). - M.
"JIutTeppa", 2016. - 4800. ¢

KOCBhIMILIA d1e0ueTTep:

7. Kysbmenko, A. H. Cranaapruzainusi J€KapCTBEHHOI'O PAaCTUTEIBHOTO ChIPbS M
pacTUTEIBHBIX COOPOB METOAAMH HOHO-IKCKIIO3MOHHOM M Ta30- KHJIKOCTHOU
xpomatorpacduu: MmoHorpadus. - Anmatsl : IBepo, 2017. - 120 c.

8. Cpay6aeB, E. H. OwnpipicTik TOKCHKOJOTHS HEri3l. OHIIPICTIK ylap >KoHE

yJaHyJap: OKy-9JlicTeMeNK Kypas /. - Anmatsl : 9Bepo, 2014. - 156 Ger. c. .

bakbuliay cypakrapsl:

. AHTUIONMHTTIK MpernapaTTapAblH 3aMaHayH xkaraain. BAJIA Tizimi.

. JIOoMWHTTIK 3aTTapabl aHBIKTAYIBIH aHATUTUKAIBIK dICTepl

. JIOTIMHTTIK 3aTTap bl ChIHAMAaFa TalbIHIayAbIH aJAbIH-aJIa aHATUTUKAJIBIK 9IICTEPI

. Tazanay anicrepi

. CYHBIKTBIK SKCTpaKIIUs

. XpomaTo-Macc-CIeKTPOCKONUS SIC] YILIH JepUBaTU3ALMIIAY d/iCTEPl

~NOoOUTAWN RS

Kpenut Ne 2-2,3
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1. TakpIpbIObI: XUMHSI-TOKCUKOJIOTHSIIBIK TaJlAaya KOJIIaHbUIATBIH Ka31pri
3aMaHFbl TAJJAy JIICTEPI.

2.MakcaThbl: CTYJICHTTEPTE yJIbl 3aTTapFa KIMHUKA-TOKCUKOIOTHSIIBIK TaJIIay KOHE
aJIBIHFaH HOTHIKEJIEP/I1 IYPHIC KOPBITHIHABLIAY ARl YHPETY YIIIH OJapAblH OLTIMIH
YKOHE TYCIHIKTEPIH KaJIBITACTBIPY.

3. lopic Te3ucrepi:

Kocnap:

1. dopinik mpemnapaTTap TaagaybIHIaFbl CKpUHUHTTHIK 9JIICTEP;

2. bapOuTyp KBIIIKBUIBI TYBIHIABUIAPHIMEH OTKIP yJIaHYABIH J1a00paTopIIbl SKCIIPECC-
JTUArHOCTUKACHI,

3. XWHOIHMH, H30XWHOJIMH TYBIHIBUTAPBIMEH OTKIp YIaHYIbIH JTa00paTOPIIBI
IKCIIPECC-TMATHOCTUKACHI,

4. KcaHTUH, MUPA30JIOH OTKIP yIaHyABIH J1a00paTOPIbl SKCIPECC-TUAarHOCTUKACH;

Jlopimik 3aTTapMeH yJIaHYIbIH OJKCIpecc-AMarHOCTUKACHIHAA KOJJaHBIIATHIH
omictepai, Oipi Oomemm JKKX ©Hemece JKKX-CKpuHUHT pAenm aTajaThlH — QJIiC
caHamanbl. bynm  omic  KBIIKBUIJAHFaH,  CUITUICHTEH  JKoHE  Oeiftapar
CBIFBIHIBIIAPIAFBl YIIBI JIOPUIIK 3aTTapibl alJIbIH-aJia AHBIKTAy VIIIH YCHIHBUIFaH.

VYnanyra ceben OosraH Oenrici3 MOPUTIK 3aTThl MACHTU(UKAIMSIIAY TpOIec
2 oarantaH Typanel: 1) angeiH-ama  3epTTeyiep — OyJl  JTanTa  XUMUSIIBIK
KOCBUIBICTAPIBIH OCNTil KJIacCKa >KaTaThIHABIFBIH aHBIKTAWIbI. 2) TONCIJICHTIH
3epTTeyJiep — JKCHEePTTIH OMOOOBEKTTEeH Oenriii 3aT HeMece 3arTap TOOBIH
aHBIKTaFaHbl Typajbl KOPBITBIH/ABI jKacayblHa MYMKIHIIK Oepe/l.

1 sTanThlH KaXETTIr alAbIMEH JA9pUIIK Mpenaparrap HOMEHKJIATYpPachIHbIH
KO0CI0IMEH, KOMOMHMPJIEHI€H HWHTOKCHUKALMUIApAbIH  KO0O€liMEH, COHBIMEH
KaTap  JOpUTIK  3aTTapJblH ~ METa0OJMTTEHY  MYMKIHJITIHE  OalIaHBICTHI
tycinmipineni. OcChIHBIH ~ OapibIFbl  JOPUTIK  3aTTapAblH  COT-MEIUIIMHAIBIK
AKCIEPTU3ACHIH €/19ylp KubIHAaTaabl. OCbIFaH oOpail AIKCIPECC >KOHE Cce3iMTal
o/licTep HeMece ojap/bl Oipre KOJJIaHy HETi3iHJEe ajjiblH-ajla TECTTEePIl XKYPrizy
KaKeTTuriri Tyaapl. Ocbl Tajanrtapra OapJiblK aHAJIUTHUKAIBIK OJICTEp apachiHaa
KaHaFaTTaHABIPATBIH OJICTEP: Ta3lbl-CYUBIKTHIK XpomaTtorpadus (IKX) xone
KKX.

XTT - ra TyceTiH JOpUIIK 3aTTapAblH YJIKEH IIEHOEpIHEH a3 yakbIT
apanbiFrplHa Olp Hemece Oipueme 3attapasl Oemin amy ['CX sxome JXKKX
HEri31HJerl ajlJplH-ajla 0eJy HeMece CKPUHHMHI OJICI KOMEriMeH MYMKIH OoJjajbl
woHe XTT cxemachlH MakcaTThl OarbITTa TaHJAy MYMKIHIITT Tyaibl.

KKX Herizinzae “CKpUHUHT” xKyieci OMOJIOTUSITBIK 00BEKTTEP
AKCTPAKTBIHAH YJIbl JOPUIK 3aTTapiAblH 3€pTTeNlylH KapacThIpajbl:
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I »ranm — »xanmmel  epiTiHAUIEp  KyHeciHae o Kyprizuieai, Oya  3Tan
KOPBITBIHABICH HOTHKEN Oosica, 3iroaTTapibl JKeKe JKyhesepne 3epTTeial.

I »Tam — xannel epiTiHAUIEp XKyHeciHae »xyprizuieai. JKeke epiTIHIALIED
KyWeciH TaHzay Herizli Oip XpoMarorpausuiblK 30HaFa KIPETIH 3€pTTeJeTIH
3aTTap/AblH KOFaprbl d(PheKkTuBTI O6iHyl OO TAOBLIAIbI.

XpomaTtorpamMma apKbpUIbl 3aTThl allly 3€PTTENETIH KOCBUIBICTapIbIH Oenrimi
XUMUSIIBIK TOOBIHA >KAaTaThIHBIH AHBIKTAUTBIH KOMIUIEKCTI pEareHTTepl KOJIaHy
Herizigae xyprizuteni (I atam).

3epTTeyAiH Tepic HOTIKECI MOPUIIK 3aTTapJblH YJbl JT03aCHIHBIH >KOKTHIFBIH
monenpeai. OH  Hotmke amraHga JKKX — CKpMHHMHT — KOPBITBIHIBUIAPBIH
TONENACHTIH MakcarThl OarbITTanFaH Tangay okypriziteni (I osram), omap:
MUKPOXUMHUSUIIBIK peakiusiap (0osty, KOChUTY, MUKpOKpUCTaIIocKonusuibIK); ['CX
onici; YK-cnektp aitmarblHIarbl (OTOMETpUS; (PApMaKOJIOTHSIIBIK ChIHAKTap.

AnapiH-ana  XpoMarorpadusuiblK Tanjgayjiap 2 anrara JeWiH cakTajFaH,
AFHU  1py  TpoOLEcCiHEe  YIIbIpaMaraH  MaTepHaliIbl  3€pTTEreHAe  TUIM/I
(@pdexTuBTi). 2 anTajaH y3aK CaKTaFaHIa OJHIOTECH/1 KOCBUIBICTAp Taiiza
oonaabl na, KKX HoTmxkenepiHe endyip ocepiH THUTI3IN MYHAAW maTepuanigapra
OeplireH oICTI KOJJaHy MYMKIHIITIH a3alTajibl.

buonorusaneik MaTepuaniaH OKIIayJiay MpolecciHae OapiblK ASpUTIK 3aTTap
2 rtomka OemiHemi: 1) KBIIIKBUIABI SKOHE OJNCI3 HETi3Al 3arTap; 2) Herismi
CUTIATTaFbl 3aTTap.

bapOuryp KbIIIKBUIBIHBIH  TYBIHABLIAPBI.  XHUMUSA-TOKCUKOJIOTHSIIBIK
Tanmayga OapOuTyparTapAbl CaHIBIK MOJIIEPIH aHbIKTay YIIH Y@ aiiMakTarsl
muddepeHnuanapl crieTKpoTOMETpHsl 9AiCi KEeH KOJJaHbUIaAbl. Oic O0apOuTyp
KBITIIKBUTBI  TYBIHIBUIAPBIHBIH, PH opTackiHa OaiyIaHBICTBI OPTYPJi TayTOMEPJIIK
dbopmana 6oy KabineTine Herizaenred. pH 2-ae 6apourtyparrap epitiaaige 200-300
HM TOJIKBIH Y3BIHJIBIFbIH/IA ClIeU(UKATBIK a0COpOIIUs KACUETIHE M€ €MEC, KETOH/IbI
(nonmanmaran) gopmana 6onanael. pH 10-1a MoHOMMHIOIBIEI hopMma Ty3uieni, YO
aliMaFrbIHBIH CIIEKTPIHE KYThUTY KaOlIeTiHe e TEeTEPOLMKIIAL AIpoaa Koc OailyiaHbic
natiga 6onaael. XKyreuny A=240 um Oonranaa Oaiikamaasl. pH 13 jkoHe o/1aH KOFaphl
Oonranaa cakuHaaa €Ki Koc Oaitnaneic Ty3uneai. A6copOius MakcuMyMbl A=255-260
HM-71€e OaliKaaaabl.

0) OH OH
R1 R1 R1
N-H — » NN - 5 NN
RZ A R2 A RZ /A
@) |}| O @) |}| O O N OH
H H Humunonbai dhopma
Keronas! popma NMunonsasl

dbopma
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Kanns! s)xone HecenTi 6apoutyparrapra 3eprrey pH 13,0 sxone pH 10,0 (A=260
HM) TIpernapar epiTiHAUICPIHIH ONTUKAIBIK THIFBI3ABIKTAPBIHBIH aWbIPMAIIbUIBIFBIH
ecenTeyre HerizAeninreH, auddepeHanabl CreKTpoOTOMETPUS YCHIHBUIAIBI.
CriekTpo(hOTOMETPUSIIBIK aHBIKTAYIbIH AU EepeHITNaIIbIK BapUAHTHI O] HOTHKE
Oepeni, ©TKEeH1 MyHAa KbIIIKbBUIABl €PITIHAIAEH XJIOPO()OPMMEH IKCTPAKLIUIIAHFaH
OapOutypaTTapMmeH Oipre Oerje 3aTTapbIH 9cepi OCNTLIl JopekKeae eCKepLIe/l.

bapOutyparTapablH = MeIIIEpiH ecenTey YUIH, JKYThUIYAbIH MEHILIKTI
KOPCETKINIHIH MOHI KOJJaHbUIAAbl, 0J1 TOMEHT1 (hopMmyJsia OOMBIHINA €CeNnTeIHEeI]:

ApIl

C-1

1% —
E 0ch -

A 1 - eniney Ke31H/1€ ajdbIHFAH ONTHKAJIBIK THIFBI3ABIKTAP albIPMAIIbUIBIFBL;
C — GapOuTypaTTapablH KOHIIEHTPAIUICHI, %;
L — 5KyThUTYy KaOAThIHBIH KaJIbIHABIFbI, CM.

JKyThUTy IBIH MEHIIIKTI KepceTKiH aHbikray yuiiH 0,05 r 6apOuTyparThiy
JoN1 canMarblH cubIMABUIBIFRL 1000 mMut enmeyim konbara cansii, 100 M ¢pocdaTTs
oydepne (pH 7,4) epitesi xoHEe MYKUST apallacThIpFaH COH, KOJIEMIH JUCTUIICHT€H
CyMeH Oenrire JIeHiH KeTKI3e/Il.

CubpiMapuieiFbl 50 M emmeyimn konbamapra 4, 6, 8, 10, 15, 20 wmn
0apOUTYpaTThIH COMKEC EPITIHIICIH Ky, KeneMin Oopatel Oydepmen (pH 10,0)
oenrire  kerkizedi.  EpiTiHmiiep  CepUSCBHIHBIH ~ ONTHKAJIBIK  THIFBI3JIBIFBIH
criektpooromerpae 260 HM TOJKBIH Y3BIHIABIFBIHAA 1 CM KBapIThl KOBETaaa
enmmeiai. Cansictoipy epiTinaici petinae pH 10,0 Gopartel Oydep KoIgaHbLIAbI.
Conan coH pH 130, ontukambik TeFBI3ABIK emmeneni (pH 13,0 Gomysr ymriH 2
KIOBETaFa Jla KYWIIPrill HaTp KaHBIKKAH €PITIHIICIH TAMBI3aMBbI3).

ATNBIHFAaH MONIMETTEpAl, JKOFapbiga KepceTiireH d¢opMmyrna OOWBIHIIA
OapOuTypaTTapAblH MEHIIIKTI KYTBUTY KOPCETKINIH ecenTeyre KOJIAaHbLUIAIbI.
OpTYpIIi IpenapaTTapAplH MEHIIIKTI JKYThLTy KopceTkinn opTypii monre (E)cy) ne
oHe opOip mpuOOp YUIIH TEKCEPY YCHIHBLIAIbL:
bap6uran 260
bap6ammui 195
Bbyrob6apoutan 206
denobapouran 210
OrtamuHan HaTpui 195
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BapOutyparrapabiH  CaHABIK MOJIIIEPiH  cHeKkTpodoTromMepus  daici
apKbLIbI AaHBIKTAY

2 mn Hecenti 50 mu-nik KosnOara Kyiibil, 00bekTi pH 2 Oonranma (amOeban
WHIUKATOp OOWBIHIIA) 2 TamIlbl 2 H TY3 KBIIIKbUIbI €PITIHAICIMEH KbIIIKbUIIANIbI.
Conan coH cynbl Oemin amy ymiH 4-5 T Cychl3 HaTpuil Cylb(aThiH KOCAIbl >KOHE
KojmOagarel Kocmanbl 10 Mi-geH 2 per xjopodopMMeH 1 MHHYTTall CUIKIN
AKCTpakuuiIainael. Xmopodopmasl cipiaaiaepai kocein 10 mi docharter OydhepMen
(pH 7,4) xyanpl. XmopodopMm KabaThiH Oeurimi TyTikke aybIcThIpbill 10 M 0,1 H
KYHIIprim HaTp epiTiHAICIMEH pedkcTpakiusiaanasl. Cynbsl (a3aHel 5 MHHYT
nentpudyranaiiasl. Kombara 5 mun nentpudyrartel kKyiibin pH 10 6omy ymia 5 mi
oopartel Oydep (pH 10) Kocaael xkoHe anbIlHFaH epiTiHAIHI A=260 HM-z€
cnekrpodoromerpieiini, kioBera 1 cM. Canwictbipy epiTingici peringe pH 10
oopartel Oydep anbiHanpl. CoOHaH COH €Ki KIOBETara Ja 2 TaMIIbIAaH KYHIipriim
HaTPABIH KaHBIKKAH epiTiHIICIH ThiMbI3aabl (pH 13 Oomy kepek), OanKbITHLIFaH
KamWUIIPMEH MYKUST apajacThIpajbl koHe A=26(0 HM-/I€ ONTHUKAIIBIK THIFBI3IBIFbIH
emmeii ([1).

[IpenaparTbiH MeIEPiH MbIHA (POpMYyJIa OOMBIHIIA €CENTEMI1:

- 1000
C=———"7"—7" ,
Ecv - 100

C — 6apoutypatrapabiy 100 M1 HecenTeri MeJIepi, Mr;

J1 — 3eprreneTin abcopOmst MOHIHIH allbIpMaITBLUTBIFbI

(Hpr 13.0 — HpH 10,0)

E — 6apOutyparTappiH MEHIITIKTI )KYTHUTY KOPCETKIIII;

V1 — 2JIF0ATTHIH KBl KOJIEMI;

V> — aHBIKTayAa KOJJAHBUIFAH JII0ATTHIH ATMKBOTTHIK OOJIIT1;
V3 — x510po@OpMIBI CIpIH/I KOJeMi, MIL.

BuocyibIKTBIKTaFbl aMMHA3UHHIH CAHIBIK MOJILIEPIH (POTOKOJIOPUMETPUS
apPKbLIbI AHBIKTAY dicCi

5 M Hecenti pH 2-3 GonFaHIa KbIMBI3JIBIK KBIIIKBIIMEH KBIIIKbULIAWIBI, 2
peT (5 Mi-neH) abupMeH IKCTpaKUUsIIAiIbI.

Odupni cipinai tacram, cynel ¢aszansl pH 13 OGomranma 50%-tik NaOH
epiTiHaiciMeH curtieial xone 2 per 10 mu-geH sgupmed cipiHaieiai. Ddupii
cipigaiiepal Kockin, oxaH amuHasuHai 3 per (10, 10, 5 mm) 0,5 v KYKIpT
KBIIIKBUIBIMEH PEIKCTpaKIusIaiipl. KyKipT KBIIIKBUIABI PEIKCTPAKTTApAbl KOCHII
kenemin 0,5 H2SO4 epitinaiciMen enmmeyi koadana 25 mi-re JKeTKi3eIi.

1 M peskcrpakTka 6 M konueHTpii H2SOs kocaasl (mpoOupkamarsl Kocma
CybIFaH CO1) apajCThIpblll epiTiHAIHI 10 MUHYT KailHanm TypraH Cy MOHIIACBIHJA
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KbI3nbIpanbl. CoHaH CcoOH OeilMe TemIepaTypachlHa JCHiH Cy acThIHIA YCTall
cankbiHgataael ga ®OOK-Te KBI3FBUIT TYCKe OOsJIFaH epITIHIIHIH ONTHUKAJIBIK
THIFBI3ABIFBIH OJIIIEH/TI, KIOBETa 5 MM, JKachUI KapbIK (UIBTPI.

KonopuMmerprnenren cblHaMaJarbl aMUHA3UHHIH MOJIIEPIH MyFaliMJIeri
KaMOpBTH Tpaduk kemerimMeH ecenteii. I'paduk Kypy koHe 1 Mr/mii aMUHA3UHI
Oap craHIapTTHI epiTiHAicl ymiH KypambiHaa S5-teH 300 MKr/miui OoJIaThIH Keleci
MHTEpBAJJarbl CypuITyJap makbiHpanansi: S5, 10, 20, 40, 60, 80, 100, 200, 300
MKT/mi1. KanmuOGpoBThel rpaduk Kypy YIIiH KOFapbliga OepiireH omicteMe OOMBIHINA
KOPCETUITeH CYWBUITYABIH op | MI-He peakius >Kypridigemi. 1 M 3epTeneTiH
epITIHAIIeT] aMUHA3UHHIH TaObUIFaH MeJIIepiH (rpaduKTeH aHBIKTANIATHIH) 25-Ke
KeOeiTe I, COHAa 5 MJI HECENTET1 MpenapaThlH MOJIIIEPIHE CoiKec OOaIbI.

BuHoI0rHsJIBIK CKUBITHBIKTAFbI KeOip a30TThI HerizaepAi IKCTPAKIMOH/IbI
(poromeTpus daiciMeH aHBIKTay

Ankanouarap JKoHE KONTEreH KypaMblHAA a30Thl 0ap CUHTETHKAJIBIK
KOCBUIBICTAp OPTYPJl KBIIKBUIABI OOSFBIIITAPMEH KYPJEiIl HOHJBI accoluaTTap
ty3emi. Ochbl Ke3[e TY3UIMeH KeUIEHAEp OpPTraHUKAIbIK EPITKIIITEPMEH >KAKCHI
AKCTPAKIMSIIAHBIT, CYMEH apaJlacllalThIH Ka0aTThl ©31He TOH TYCKEe Oostiiabl. oHIbI
accoIMaT epITIHIICIHIH ONTHKAJBIK TBHIFBI3ABIFEl 3€PTTEICTIH 3aTTHIH MOJIICPIHE
Typa MpONOPIMOHAI.

BuoaorusiyibIK CYibIKTHIKTAFbI XUHUHHIH CAHJIBIK MOJIIIEPiH AHBIKTAY
dnicremeci

5 M Hecenti pH 2-3 OonFaHIIa KbIMBI3JIBIK KBIIIKBIIMECH KBIIIKBULIAWIBI, 2
pet (5 mu-nieH) xJophOpMMEH IKCTpakiusanabl. Xiopogopmabl CIpiHAI TacTar,
cynbl (azanbl pH 9-10 Gonranma 25%-Tik aMMHaK €piTIHIICIMEH CIATIIEH 1 KoHEe 2
per 5 mi-geH xjopodopMmeH cipiHauienal. XaopodopMabl CipiHAUIEpAl KOCHI,
OFaH XWHUWHTE TOH peaKIMsIIap bl )KacaiIpl:

a) 2-3 tamibl xjopodopm cipinaicine 1 mi 0,1 H KYKIPT KBIIIKbUIBI €pITIHIICIH
KocaJibl, oHbl YK *KapbIFbIiHa Kapaiapl. XUHUH O6ap 0osica Keruaip QpIroopeciieHIns
OalKaabl.

0) 1-2 TaMIIbl 3epTTENETIH EPITIHAIHI 3aThIK IIBIHBIFA TAMBI3BII, OJ KETKEH COH Oip
taMibl 1%-TiK Ty3 KBIIIKBUIBIMEH | TaMIIbl aMMOHHUH POJTaHUA1 €PITIHIICIH KOCAIbI.
XwuHuH Oap OoJFaH Karaanaa MHEe TOPi3Al MUKPOKPHUCTAIAP maiaa 001asl.

XunuH Tabbuica, OapnbplK XxJopodopMm cipiHauiepiH ainainasl. Kyprak
KanAbIKThI 10 mMit 0,1 H Ty3 KBILIKBUIBIH/A €PITIH, KEJIEC] YAT1Ae 3€pTTeH/II.

Benrimr TyTikke 1 M Ty3 KbIIIKBUIbI €PITIHAICIH KYHBIN, OFaH 9 MJI alleTaTThl
oypep (pH 4,6), 5 mn 0,1%-tik Tpomneonun 00 cCysbl epiTIHIICIH XoHE 5 M
xsopodopm Kocaabl. Kocnanel 5 MuHyT O0¥BI apanacteipajibl. Cynbl epiTIHIIHI TaFbI
na 5-6 per xJ0po(OPMHBIH KaHa MOPUUSICHIMEH apanacThipajbl (1 TamIbl COHFbI
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xjopodopm cipinici 3-4 TaMIillbl METUJT CIIUPTIHAET] KYKIPT KbIIIKBUIBIHBIH 1%-Tik
epITIHIICIMEH TYCIH e3repMmereHiie). XyopohopM CIpiHAUIEPIH KOCHII, KeieMmiH 50
M1 keTkizemi3. 10 mi xsopodopm cipinaicine 10 ma xsopodopm xoHe 2,5 MII METHIT
CHUPTIHAETT KYKIPT KBIIIKBUIBIHBIH 1%-TiK epITIHIAICIH Kocambl3. KpI3bUT-KYJTiH
Tycke Oosutran epiTiHaiHi ®OK-te porokonopumerpienal, KapblK GUIBTPL KACHLI,
kroBeTa 5 MM. CaJIbICTBIPY €pPITIHIICI — KaHa aliiaaFaH XJI0po¢opM.

KomopumerpieHred cplHaMaaarbl XMHUH MOJIIIEPIH MyFaTiMIer1 KaTuOpOBTIK
rpaduk kemerimeH ecenreiai. ['paduk Kypy yuriH 1 mi-me 1 MiT KYKIPT KbIIIKBLUIIBI
XUHUH Oap epiTiHaiciH ganbiHaaiapl. OChl epiTiHaiIeH Oip KaTap OeJTill TYTIKTepre
0,05; 0,1; 0,2; 0,5; 0,7; 0,8; 0,9 >xoHe 1 M cTaHIAPTHI EPITIHII KYSAIbI, KOJIEMIH 1 M
KETKI3edl, opl Kapail OosurFaH epiTIHIAI aidy VIIH >KOFaphlla KOpCETUITeHICH
YKYMBICTHI JKaJIFaCTBIPAIBI.

4. MiurocTpaTuBTI MaTepuaJl:
- npe3enTtanust Microsoft Power Point.
5. Oneduer:

Heri3ri:
Ka3ak TLI1iHae:

25. ApeictanoBa, T. A. Dbuonorusiblk MaTepuaigaH MHHEpaay oaiciMeH
OKIIIayJIAaHATBIH YJIbI JKOHE KYIITI 9cepJi 3aTTap TOObI: XUMHUS -(papMarieBTUKAIBIK
dak. IV kypc cTyneHTTepiHe apHAIFaH OKy Kypaisl / - AnMatel : OBepo, 2012. -
100 Get. C

26. ApeictanoBa, T. A. buoNOrusiblKk MaTepuaagaH SKCTPAKIHS OJICl apKbUIBI
OKIIayJaHATBIH yJIbI JKOHE KYINTI OCepii 3arrap TONTAapbl: XUMHUS -
(bapmaneBTUKaNBIK QakynbTeTiHiH [V-Kypce CTyAeHTTepiHE apHaIFaH OKY KypaJibl /
- Anmartsl : OBepo, 2012

27. MyxameTkaHoB, A. M. XUMUSIIBIK KapyIbIH YKaJIbl )KOHE MCIUIIMHA-TAKTUKAJIBIK
CUTIATTaMachl : OKYy KypaJibl. - 2-0ac. - Kaparanzasr : )KK "Ak Hyp", 2013.

28. OpnabaeBa C.K., CepikbaeBa A.[l., KapakymoBa A.Ill., XKymaraera I'.C. Cort-
XUMUSUIBIK ~ capanTay »>KOHE aHAJIMTHKAJIBIK JuarHoctuka. OKy-omicTeMenik
Kypauibl. — AnmaThel: «9Bepo» Oacmacel, 2016. -2800.

29. Tynees, V. KnuHuKanblK TOKCUKOJNOTHUS: OKY Kypansl/. - LlIsiMkenT: "Hypnana -
LTD", 2013. - 592 Ger. c.

30. HlykipOekoBa, A. b. TOKCHKOMOTHSIBIK XUMUS : OKYJBIK . - AIMatel : DBepo,
2013
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Bepreiiunk T.X. Tokcukojoruueckas XuUMUS: YYEOHUK [Jii CTyACHTOB dapM.
By30B U (QakynbretoB / T.X. Bepreiuuk; pen. E.H. Bepreituuk . - 3-e uzn.,
nepepad. u nor. - M.: MEInpecc-undopm, 2012. - 432 c.

[Inerenéna, T. B. Tokcukonoruueckas xumus: yuyeOHuk /. - M.: ITDOTAP -
Menua, 2013. - 513 ¢

Tokcukonoruyeckass XuUMUs: METa0OJIM3M U aHajdU3 TOKCHUKAHTOB: YyueOHOe
nocobue + CD/ mox pen. H.U. Kanetunoit. — M., 2008. — 1016 c. [Tepemer.
Toxcukonorudyeckas xumusi: yaeonuk / moa pen. T.B. IlnereneBoit. — 2-oe uzf. —
M., 2008. — 512 c. Ilepemer.

TCX-CKpUHHUHT TOKCHKOJOTHYECKH 3HAUYMMBIX COEIUHEHHI, H30JIUPYEMbIX
AKCTpaKIMeH u copOIueii : yueonoe mocodbue / I'.B. Pamenckas, .M. Poauonona,
H.M. Ky3nenoBa u A.E. IleryxoB ; pea. A.Il. Apzamacues . - M.: [DOTAP-
Menua, 2010. - 240 c.

3JIEKTPOHABI 0achbLIBIMIAP:
AHalMTHYECKas JUAarHOCTHKAa HAPKOMaHWU M TOKCUKOMaHUU. bruoaHanmuTuueckas
XUMUS M TOKcHKojorus [OnexkrponHbii pecypc / IOKI'®A; Men. wu
dapmaneBTryeckuii GakyIbTEThl. - DJIEKTPOH. TekcToBble naH. ( 25,4 MO). -
IeivkenT: b. u., 2011. - 351. ont. guck (CD-ROM).
Tokcukonornyeckass XuMHUs. AHAIATHYECKAs TOKCUKOJIOTHUS [DIEKTPOHHBIN
pecypc]: yuebnuk / mox pea. P. Y. XabpueBa. - DeKTpoH. TEKCTOBbIEC JaH. (43,7
MB). - M.: Uznarensckas rpynna "I'D0TAP- Meaua", 2010. - 752 c. sn. omnr.
auck (CD-ROM)
XUMHYECKUE OMACHOCTH U TOKCHKAHTHI. [IpuHITMIIBEI 6€301acHOCTH B XUMHYECKOU
naboparopuu [DIeKTpOHHBIN pecypc] : yuedHoe mocodue / JI. B. EBceesa [u np.]. -
DOnekTpoH. TeKcToBble AaH. (47,2M6). - M.: "Jlutreppa", 2017. - 31. ont. AWCK
(CD-ROM).
XUMUSIIBIK KayilnTep MEH YBITTBUIBIKTAP. XHUMHUSJIBIK 3€pPTXaHaJAarbl Kayinci3mikK
YCTaHBIMJIAPhI [DNEKTPOHHBIN pecypc]: OKy Kypaiabl = XUMHYECKHUE OMACHOCTU U
TOKCUKaHTHI. [IpUHIMIBI 0€30MacCHOCTH B XUMHUYECKOM JiabopaTopuu: ydeOHOE
nocodue / Y. M. JlarxaeB. - DnekTpoH. TeKcToBbie naH. (67.9M0). - M.
"JIutteppa", 2016. - 48006. ¢

KOCBhIMIIIA d1e0ueTTep:

Kyspmenko, A. H. Crapgaptuzanus J€KapCTBEHHOIO PACTUTEIBHOIO CBIPbS M
pacTUTEIBHBIX COOPOB METOAAMH HOHO-IKCKIIO3MOHHOM M Ta30- >KHJIKOCTHOU
xpomarorpaduu: MmoHorpadus. - Anmatsl : IBepo, 2017. - 120 c.

CpayOaeB, E. H. OHuipicTIK TOKCHUKOJOTHS Heri3i. OHAIPICTIK yiap >XOHE
yJaHyJap: OKy-9JlicCTeMeINIK Kypai /. - Anmatsl : 9Bepo, 2014. - 156 Ger. c.
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6. bakbliay cypakrapbl

~ Ankanouarapisl TOObIMEH TYHOAra TYCipy PEaKTUBTEPIHE ... dKaTalbl.
| BepTpan peakTHUBBI

| OpaMaH peakTHBBI

| ManenuH peakTHBbBI

| Mapku peakTHBBI

| ®pene peakTUBBI

~ Maiiep peakTusi - Oy ... .

| Kanmii TeTpanoaMepKypOaThI

| bochopabIMOINOIEH KBIIIKBLIBI

| pochopibiBOIBEGpPaM KBIITKBLTBI

| Kanmuit TeTpanoIBUCMYTaThI

| Kanmii noMIIHAETI MO epPITIHIIC]

~ AnkajmouarapAasl WACHTH(UKANMsIAya KOJNJAHATHIH TYCTI PEaKTUBTEPre
KaTaJlbl.

| Opaman peakTuBi

| BepTpan peakTuBi

| Aparenaopd peakTusi

| 30HHEHIITEHH peaKkTUBi

Bymapn peaktusi

~ @pene peaKTUBBI KOHII. KYKIPT KBIIIIKBUIBI MEH ... TYPAJIbI.

| MOTMOIEH KBIITKBUTBIHAH

| BaHAaIMH KBIIIKBUTBIHAH

| popmanbaerunTeH

| a30T KBIIIKBLIBIHAH

| YIIxsyiopcipke KbIIIKbIIbIHAH

~ AnkamouatrapAel ... ojaiciMeH OeJinm  ady  KbIMBI3ABIK  KbIIIKbUIBIMEH
KBIIIBIKBUTaHFaH CY/IbI KOJTaHYFa HET13/eNITeH.

| BacunbeBa

| Baios

| Kpamapenko

| Crac-OtT0

| IToroBa

~ ... 9fIiCi IripireH OMOJOTHUSIIBIK MaTEPUANIIAH yIIbI 3aTTap Ikl OO aTyFa THIMII.
| Crac-OtTo0

| Bayio

| Kpamapenko

| BacunbeBa

| ITorioBa
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~ KBIIKBUIABI  CyNBl  CHIFBIHABUIAPAAH OPTaHUKAJIBIK CPITKIIITEP apKBUIBI
OKCTPAKIMSUTAHATBIH  yIBI 3aTTap TOOBIHA ..., KCAHTHH TYBIHABUIAPBI, JKEKE
aJIKAJIONITAp JKaTaIbl.

| GapOuTyparTap

| penoTnazuu

| OeH30AMa3eTTMH

| MOp(pUHHIH CHHTETUKAIBIK YKCACTaPhI

|muonnH

~ Hecenrteri 6apOuTtypaTTapabl aHbIKTAy YIIH KYPTi3UIETIH alJIbIH-aJla ChIHAMa OCHI
3aTTapbIH ... PEAKIUAChIHA HET13/ICTTCH.

| K0OaNIBT areTaThl MEH JTUTHH THIPOKCHUIL

| M3omponuIaMUH MEH KOOAIBT TY3aphl

| MEpUAMH MEH MBIC TY3aphlI

| X 1opIHKHO

| pomamun 6K

~ Mypekcu peakiusChIH ... OepMen/i.

| rekcenan

| CapOammn

| GapOuTan

| peroOapOuTan

| sTaMuHAT-HATPUH

~ XJIOPIIMHKHUOIICH PEAKITHS ... TOH.

| OyTobapOuTara

| THONICHTaNFa

| rekcenanra

| rekcabapOuTanra

| HOKCUpOHFa

~ .... bapObaMUIIBIH HECEN apKbLUIbl 0OITHETIH METa00IUTI OOJIBIN TaObLIA/IbI.

| 5-3Tr-5-(3-THApPOKCH-3-MeTHIIOY THIT)-0apOUTYP KBIIIKBLIBI

| 5-3THI1-5-B-0KCUAITUIOAPOUTYP KBIIIKBLITBI

| 5-9TH-5- T —TUAPOKCUPEHUIOAPOUTYP KBIIIKBLIBI

| 5-(3'-rua-pokcuOyTHII) -5-3TUAO0APOUTYP KBIIIKBLIBI

| DTHn-5-(0KkcH-3-MeTHI-1-0y THIT)-5-0apOUTYP KBIIIKBLIBI

~ bapbamun (amurtan-HaTpuii, amoOapOuTan-HaTpuii, amMmiI00apOuTaN-HATPUN) —
HATPHUH 5-M30aMUI-5-3THIIOApOUTYPATHI ... OOJIBITT KEe/Ii.

| omci3 amrer goMi aKk aMoOp@ThI HicCi3 THTPOCKOMUSIIBIK YHTAK

| aK MHE Topi3/1 hicci3 KpUcTaniaap

| aK KpuCTaIBI YHTAK ©3iHE TOH Hici Oap

|aJici3 almbl AOMI1 aK KPUCTAJIbl YHTAK HEMECE aK TYHIPILIIKTEp

| aK Hemece aJICi3 capbl KOOiK TOpi3l Macca



http://www.xumuk.ru/encyklopedia/2027.html
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ONTUSTIK-QAZAQSTAN SOUTH KAZAKHSTAN

MEDISINA MEDICAL
AKADEMIASY ACADEMY
«OHTycTik KazakcTaH meauuuHa akanemuscol» AK AO «HOxHo-KazaxcTaHcKass MEOUUUHCKAS aKafeMus»
dapmareBTUKAIBIK JKOHE TOKCUKOJOTHUSIIBIK XUMUs Kadeapachl 044 -55/ 03-cTp.
BbroananuTukanblK XUMUS 5KOHE TOKCHKOIOTUS 44 u3 3

~ bapbamui ... 3aT peTiHae KoJJaHaIbl.

| TEIHBITITAHIBIPFBITI KOHE KYPHICKAKKA KapChl

| BICTBIKTBI TYCIPETIH

| KaObIHYFa KapChl

| aypy sl OacaTbiH

| aHTUXOJIMHACTEPA3/IbI

~ bapOuran (BepoHa, 5,5-1M3THIOAPOUTYP KBIIIKBUIHI) ... .

| o11C13 aIel 1OM/T1 aK KPUCTAIIBI YHTAK

| aKk aMoOpd KpHCTAIIBI UiCC13 TUTPOCKOMUSIIBIK YHTAK

| aK mHE TOpi3Al KpUCTAIAP

| aK KpUCTaNIbl YHTAK HEMECeaK dJICI3 albl oM/ aK TYHIpIIIKTep

| aK HeMece aJICi3 capbl KOO1K Topi3/l Macca

~ ... OapOuTaN/IBIH HECeN apKbUIbl OOIIHETIH METAa00IUTI OOJIBIN TaObLIAbI.
| 5-3THI-5-B-0KCHUAITUIOAPOUTYP KBIIKBLITBI

| 5-3Tr1-5-(3-THApPOKCH-3-MeTHIIOY THIT)-0apOUTYP KBIIIKBLITBI

| 5-3THII-5- T —TUAPOKCUPEHUTOAPOUTYP KBIIIKBLIBI

| OTrn-5-(okcu-3-meTuin-1-0y T )-5-6apOouTyp KbIIIKbLUIbI

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

~ bapOutanfa KyKIpT KbIIIKBUIBIH KOCKAHHAH KEHIH MpPEmapaTThlH MHUKPOCKOIIICH
KaparaHJla KbIIIKBUIIBIK (opMackl Ty31sieIl, CoraH OalIaHbICTHI ... TY31IE/I.
| Tycci3 Memaip TiK OYpBIITH TPU3Maliaphbl

| cepounn TypiHae TONTACKAH IMIACTUHKAIAP

| KBI3BLIT-CApbl HHE TOPI3/Ii KpUCTAIIAP

| poMO0 mimmiHIHAET1 KpUCTaIIap

| ’KaChIMBIK TYPIHJEI1 KpUCTAJIIap

~ bapOurtan mbic Ty3Aapbl KOHE NUPUAMHMEH ... MINIHAEC KYJITIH KpUCTalgap
TY3€/1.

| TIKOYpBIIITAp, IPY3 KOHE KYJIAbI3IIATIAp

| chepoua TypiHae ToNTacKaH MIaCTUHKAIAP

| KbI3BLI-Capbl MHE TOPI3/1 KpUCTaLaap

| ’KaChIMBIK TYPIHJIET1 KpUCTAJIIap

| poMO0 mimiHIHAET1 KpUcTasaap

~ MeHobapouTa ..., XOpessHbl eMJIeY YIIiH KOJdaHaIbl.

| snencus

| Manspust

| CyBIK THIO

| GpoHxHT

CHUHYCHUT

~ ... (heHoOapOuTaNIbIH HECen apKblIbl OOIIHETIH META00IUTI OOIBIN TAObLIAIbL.
| 5-3TIII-5- T —TUAPOKCUPEHUTOAPOUTYP KBIIIKBLIBI
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| 5-3Tr1-5-(3-THApPOKCH-3-MeTHIIOY THIT)-0apOUTYP KBIIIKBLITBI
| 5-3THI1-5-B-0KCUAITUIOAPOUTYP KBIIKBLITBI

| OTrn-5-(okcu-3-meTun-1-0yTiin)--5-0apOoUTyp KbIIIKbLIbI

| 5-(3'-rua-poxcuOyTHI) -5-3THAOAPOUTYP KBIIIKBLIBI

~ bytroGap6uTain ... TabieTKaJapbIHbIH KypaMbIHa Kipe/Il.

| «bemnonm»

| «uTpamon»

| « DUHIIETICUHY

| «bap6aden»

| «bpomuTamy

~ ... OyToOapOuTaAIIBIH HECEMTIEH OOIIHETIH MEeTa0O0INTI OOJIBIT TaObLIA THI.
| 5-(3'-rua-poxcudyTHIT) -5-3THAOAPOUTYP KBIIIKBLIBI

| 5-3TI1-5-(3-THApPOKCH-3-MeTHIIOY THIT)-0apOUTYP KBIIIKBLITBI
| 5-3THI-5-B-0KCHUAITUIOAPOUTYP KBIIKBLITBI

| OTrn-5-(okcu-3-MeTun-1-0yTun)--5-0apOoUTyp KbIIIKbLIbI

| 5-3THII-5- T —TUAPOKCUPEHUTOAPOUTYP KBIIIKBLIBI

~ DTaMuHaNI KYPBUIBICHI MEH 9Cepi KaFbIHaH ... YKcac.

| bapbGamuire

| penobOapOuTaTe

| GapbuTanre

| TMOTIEHTaNTe

| rekcenanre

~ [Tomsiprel epITKIITEpMEH SKCTPAKIMSUITAHATHIH YITbI )KOHE KYIITI 9CEP €TETIH 3aTTap
TOOBIHA ... JKaTaJpbl.

| OpraHMKaIBIK KBIIIKBLIIAAD

| MUHEpaIIbl KBIIIKBLIIAAD

| mectunuaTep

| KOMIpCYTEKTEpAIH TaJOT€HTYbIIbUIAPHI

KaHBIKKaH CLITLIEep



http://www.xumuk.ru/biospravochnik/600.html
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