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1. Tema: Oco0eHHOCTH XHMHKO-TOKCHKOJOTHYECKHX HCCJIeJOBAHUM B HEOTJI0KHOM
TOKCHKOJIOTHH.

2. Hean: dhopMupoBaHue y 0O0y4aromMXcsi TEOPETUUECKUX 3HAHHM, YMEHUM, HEOOXOAUMBIX
JUISL TIPOBEJICHUSI KIMHUKO-TOKCUKOJIOTUYECKOTO aHajInu3a TOKCHYHBIX BEIIECTB B PA3THYHBIX
00BEKTax U MPaBUIbHOMN OLEHKU MOJMyUYEHHBIX Pe3yIbTaTOB.

3. Te3uchl JeKINH

Ilnan:

1. BBezaeHue B aHATUTUYECKYIO TOKCHKOJIOTHIO:

a) 3aJ1a4¥ aHAJTUTHYECKON TOKCHKOJIOTHUH;

0) 3HAYCHHME AaHAIMTUYECKOW TOKCUKOJIOTHH.

2. Oco0eHHOCTH KIIMHHUKO-TOKCUKOJIOTHYECKOTO aHAIM3A.
3. Slnmel u oTpaBiICHUS.

BBeneHue B aHATMTUYECKYIO TOKCUKOJIOTHIO

B Hacrosiiee BpeMsi TOKCHKOJIOTMYECKass XMMHS KaK y4eOHas JUCHUIUIMHA BKIIIOYACT IBA
OCHOBHBIX pa3jiena: OMOXMMUYECKUNA U aHATUTUYECKUH.

bruoxumuueckass  TOKCHUKOJIOTHS  M3Y4aeT TOKCHUKOJMHAMHKY ¥  TOKCHKOKHHETHKY
KCEHOOMOTUKOB M MX MeTa0OJUTOB: MEXaHHU3Mbl (OpMHpOBaus TOKcHUecKoro 3¢ddexra B
UCTEME TOKCHKAHT — pEIeNnTop, CKOPOCTH M MEXaHWU3MBI IOCTYIUICHUS, paclpeieieHus,
O6uoTpaHCPOpPMALINK, ITUMUHAILIMU U SKCKPELUH TOKCUKAaHTOB UX METAOOJIUTOB.

AHanmuTHYeCKash TOKCHUKOJIOTHSI pa3pabaThiBaeT METONBl aHaNW3a [UIs  ONpeAeICHHUs
TOKCUKaHTOB B pa3HOOOpa3HbIX oOBekTax. [Ipu 3TOM Oo0nbIIOE BHHUMaHHE YJEISIETCS
NOJAroTOBKE oOBekTa K aHanusy (mpobOomonaroroBke). [IpoOomoaroroBka 3akiatodyaeTcsl B
BBIJICJIEHUH (M30JIMPOBAHUH ) KCEHOOMOTHKA U3 aHATU3UPYEMOI0 00BEKTA U €ro KOHLIEHTPAIH
B npobe. Hampumep, ompeneneHne TOKCHUYHBIX BEIIECTB B OMOKUIKOCTSX (MO4Ya, KPOBb,
CJIIOHA, CIIMHOMO3TOBas JKUJIKOCThb), OpraHax M TKaHSAX (Me4eHb, MOYKH, KOCTH, BOJIOCHI,
HOTTH), PBOTHBIX Maccax M JPYTUX BBIICICHUAX YEIIOBEKAa OCTATKAX JIEKApPCTB, MHIIE HAMUTKAX
TpeOyeT TIaTeIbHOro 00 lyMbIBaHHSI OTepalvii 0 MOJArOTOBKE MPOOBI I aHATTU3a.

KJIMHUKO-TOKCHKOIOTHYECKU aHaTTU3 UMEET PsiJl 0COOCHHOCTEH:

- 11 OOHapy)XEHUS U KOJWYECTBEHHOI'O ONpEETCHHUS TOKCHYECKHUX BEIIECTB B XHMHKO-
TOKCHKOJIOTHYECKOM aHaJIHM3€ WCIONB3YeTCs Ps peakiuidi W METOJIOB, TPUMEHSIEMBIX B
aHaJTUTHYECKOU U (papmareBTHUeCKOi XUMuU. OTHAKO MHOTHE 3TH PEeaKLUU U METO/Ibl, BBUIY
MaJIO YyBCTBUTEIBHOCTH WJIM HECHENM(PUIHOCTH, HENPHUTOTHBI JUIS TeNIell XHUMHKO-
TOKCHKOJIOTHYECKOTO aHaIN3a,;

- XHMHUKO-TOKCHKOJIOTHUECKMH aHalM3 XapaKTepusyercs pa3zHooOpazueM OOBEKTOB
UCCIICIOBaHMs, COAEPXKAIMX HE3HAYUTENIbHbIE KOJMYECTBA TOKCHYECKUX BEIIECTB. OJTH
BEIIECTBA SIBIISIIOTCSI MHUKPOKOMIIOHEHTaMH B  OOJIBIIIOM KOJMYECTBE OHMOJIOTHYECKOTO
MmarepHaa;

- IPEKJC YeM MPHUCTYIHUTh K 0OHAPYKEHUIO U KOJMYECTBEHHOMY OIPEIEICHUI0 TOKCHYECKHIX
BEIIIECTB, HEOOXOAUMO BBIACTHUTh UX U3 COOTBETCTBYIOIUX O0BEKTOB;

- BBIOOp METOJIOB BBINEICHUS TOKCHYECKHX BEIIECTB 3aBUCHT OT XapakTepa OOBEKTa
uccnenoBanus. Ilpu MCHONB30BaHMM HEMOAXOASIIETO METOJA BBIJECNEHHS TOKCHYECKOTO
BEIIECTBA U3 UCCIEIYEMOTr0 00BEKTa OHO MOXKET OBITh YACTHYHO HIIM MOJHOCTHIO MOTEPSHO B
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X0J€ XUMHUKO-TOKCHUKOJIOTHYECKOI'O aHaJIn3a. HpI/I‘leM B pAd€ ClIydacB IJid BBIACICHUA OOAHOI'O
M TOI'0 7K€ BCIICCTBA U3 PA3JIMIHBIX 00BEKTOB HCOGXOIII/IMO IMPUMCHATH PA3HBIC MCTOABI;

- OHHOﬁ H3 0COOEHHOCTEN XMMHUKO-TOKCUKOJIOTMYECKOTO aHAIN3a SABJISIETCS U TO, YTO HaApAOQy
C HCCIICAOBAaHHWECM  BCHICCTB, BbI3BABIIMX OTPABJICHHUC, HGO6XOIII/IMO BBIACIIATH U3
OHOJIOTUYECKOr0 Marepuaia u opeaciaIiaTh UXx MCTaGOJ'II/ITBI;

- YYMTBIBaAd, 4TO B TPYIIHOM MATCpUATIC COACPKUTCA HE3HAYHUTCIbHOC KOJINYCCTBO BCUICCTBA,
BBI3BABLICT'O OTpaBJICHUEC, JIA O6H3py>I(CHI/I$I 9TOro BE€HOICCTBA HCO6XOI[I/IMO IMPUMCHATDb
YYBCTBUTCIIbHBIC PCAKIIUU;

- IIpU HCIIOJIb30BAHHWH BBICOKOYYBCTBUTCIBbHBIX peaKHHI;'I B BBITSDKKAxX M3 OHMOJOIHYECKOIO
Marcpurajia MOXHO O6Hap}I)KI/ITI) HC TOJIBKO AA0BHUTOC BCHICCTBO, BbI3BABIICC OTPABJICHUEC, HO U
HCKOTOPLIC BCIICCTBA (COGI[I/IHCHI/IH MCTaJ'IJ'IOB), SIBJSIOIINECS COCTABHOM 4YacThlO KJIETOK H
TK&HGﬁOpF&HH?;M&, a TaKXC JICKAPCTBCHHBLIC BCIICCTBA, IIPHUHATBIC IIEpCa CMCPTHIO B
TCPAINICBTUYCCKUX O03aX C J1eueOHoMH HEJIBbO, ITO3TOMY IKCIICPT-XUMUK HOJDKCH YMCTH
MMpaBUJIbHO OLICHUBATL PC3YyJIbTAaTbl IPUMCHACMBIX UM peaKm/Iﬁ O6Hap}I)K€HI/I$I HCCIICAYCMBIX
BCIICCTB.

OcTpble OTpaBlIEHHMs] HACTYNAIOT B pe3yJibTare ACHCTBUS HAa OPraHMW3M 3aBBIIICHHBIX 03
SAIOBUTHIX BemecTB. OHU COMPOBOXKIAIOTCS OBICTPO HapacTarollell CUMITOMATUKON W MOTYT
3aKaHYMBATHCSA CMEPTEIbHBIM UCXOJOM B T€UEHHE HECKOJIbKUX MHHYT (CHHHJIbHAS KUCJIOTA U
€¢ COJlM), YacOB WJIH CyTOK. B OOJBIIMHCTBE CIy4acB OCTPHIC OTPABJICHHS SIBIISIOTCS
ciny4vaitHpiMU. OJIHaKO BCTPEUAIOTCS U YMBIIUICHHBIE OCTPHIE OTPABJICHUS C LI€TbI0 yOuiicTBa
WIK Pa3BUTUSA Yy TIOCTPAJaBIIETO OECIOMOIIHOTO COCTOSHUS (VIS  3aBJIAJICHUS  €ro
MMYIIECTBOM, C IEJIbI0 M3HACUJIOBaHUS M T. [1.). Takue OTpaBICHHUS Ha3bIBAIOTCA
KpUMHUHAJIBHBIMU.  SITOBUTHIE BEIIECTBA MOTYT TPUMEHSATHCS W JJis  camMoyOuiicTBa
(cyunuaanbHble OTPaBICHUS).

Baxnoli conuansHON TpOoOIeMOil SIBISETCS HApKOMaHMsI, BO3HUKAIOIIAs B pe3yJIbTaTe
CHUCTEeMAaTUUYECKOTO yMoTpeOlieHus: HapKOTUKOB. Hapkomanuss — 00je3Hb, BO3HHKAIOIIAs B
pe3yibTaTe HEMEIUIIMHCKOTO YHOTpeOJeHUs JIEKapCTBEHHBIX WM JIPYTHMX CPEJICTB,
OTHECEHHBIX B YCTAHOBJIICHHOM MOPSIAKE K HAPKOTUYECKHUM.

4. NUn1ocTpaTUBHBINA MaTepHaJl: Clai b, TaOIUIIbI

5. JIuteparypa:

HA PYCCKOM fI3bIKe:

1. Bepreiunk T.X. Tokcukojoruueckass XMMHs: YYeOHUK Ui CTYyAEHTOB (apM. BY30B U
daxynsTeToB / T.X. Bepreitunk; pen. E.H. Bepreiunk. - 3-e u3a., nepepad. u mom. - M.:
ME/Inpecc-ungopm, 2012. - 432 c.

2. IInerenéna, T. B. Tokcukonorudeckas xumus: yueOnuk /. - M.: TDOTAP - Menua, 2013. -
513 ¢

3. Tokcukomornveckas XUMuUs: METabOIM3M U aHAJIN3 TOKCUKAHTOB: yueOHoe mocooue + CD/
nox pexn. H.M. Kanetunoit. — M., 2008. — 1016 c. Ilepemnner.

4. Tokcukonornueckas xumus: yueOHuWK / mox pea. T.B. IlnereneBoit. — 2-oe m3m. — M.,
2008. — 512 c. Ilepenuer.

5. TCX- CKpUHHUHT TOKCHKOJIOTUYECKU 3HAYMMBIX COCAMHEHUN, U30JIUPYEMBIX IKCTpaKIueit
u copbumumeii: yuebnoe nocodue / I'.B. Pamenckas, ["M. Poanonosa, H.U. Ky3unenosa u A.E.
[TeryxoB; pen. A.Il. Apzamactes . - M. : [DOTAP-Menna, 2010. - 240 c.
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HA Ka3aXCKOM sI3bIKe:

1. ApeicranoBa, T. A. BuoNoOrusIblK MaTepuaiiaH MUHEpAIIAy OMICIMEH OKIIAyJIaHATHIH
YJIBI J)KOHE KYIITI 9cepJIi 3aTTap TOOBI: XuMHusl -(hapMaleBTUKaNbIK dak. [V Kypc cTyaeHTTepine
apHaJFaH OKy Kypajbl / - AnMatsl : DOBepo, 2012. - 100 Gert. C

2. ApsictanoBa, T. A. buonorusiblk MaTepuaniad IKCTPAKIHS 9J1iC1 apKbUIbI OKIIayJIaHATHIH
YIIBI KQHE KYILTI 9cepili 3aTTap TONTaphl: XUMUS -(papMmaneBTUKAIBIK (akynbTeTiHiH [V-Kype
CTYJICHTTEpIHE apHaJIFaH OKY KypaJibl / - AnMatsl : 9Bepo, 2012

3. MyxametrkanoB, A. M. XUMUSIBIK KapyIblH JKAIIBl JXOHE MEIUIIMHA-TAKTHKAIBIK
cUmaTTaMachl: OKy Kypaibl. - 2-0ac. - Kaparanner : )KK "Ax Hyp", 2013.

4. Opnabaesa C.K., CepixbaeBa A.Jl., Kapakymosa A.IllL., XKymartaea I'.C. COT-XUMUSIIBIK
caparitay >KoHE aHAIMTHUKAIBIK TuarHocTuka. OKy-olicTeMeNiK Kypalbl. — AIMathl: «9Bepo»
bacmacsl, 2016. -2806.

5. TyneeB, U. Knunukanbslk Tokcukonorusi: oKy kypanbl/. - HleivMkent: "Hypaana - LTD",
2013. - 592 Ger. c.

6. Llykip6exoBa, A. b. TOKCUKOJIOTUSIIBIK XUMHUS : OKYJBIK . - AMaThl : OBepo, 2013

IJICKTPOHHBLIE PECYPCHI:

1. AHanuTuveckas JUarHOCTHKA HAPKOMAaHUHM M TOKCUKOMaHHWH. buoaHanuTudeckas XuMusi 1
Tokcukoyorus [DnexktpoHHslil pecypc / FOKI'DA; Mex. u dapmaneBTuyecKkuii GpakyibTeTh. -
DnekTpoH. TekcToBbIe AaH. ( 25,4 MO). - simkent : b. u., 2011. - a1. ont. auck (CD-ROM).

2. Tokcukonornyeckas XHUMHUS. AHAIUTHYECKas TOKCHUKOJIOTUSA [DIEKTpOHHBINH pecypcl:
yueOnuk / mox pen. P. V. XaOpueBa. - OnextpoH. TekctoBeie naH. (43,7 MbB). - M.:
Usnatensckas rpynna "TDOTAP- Meaua", 2010. - 752 c. an. onrt. quck (CD-ROM)

3. X¥MHYeCcKHe OMacHOCTH W TOKCHUKaHTHL. [IpWHIMMBI 0E30MacHOCTH B XHMHUYECKON
nabopaTtopuu [DneKTpoHHBIN pecypc] : yueOHoe nmocobue / JI. B. EBceeBa [u n1p.]. - D1eKTpoH.
TEeKCTOBbIE faH. (47,2M06). - M.: "Jlutteppa", 2017. - a1. ont. auck (CD-ROM).

4. XuMUANBIK KayinTep MeH YBITTBUIBIKTap. XHUMHSUIBIK 3epTXaHaJarbl Kayilci3mik
yCTaHBIMIAPHI [ DIEKTPOHHBINA pecypc]: OKy Kypaibl = XUMHUYECKHE ONTACHOCTH U TOKCUKAHTBI.
[TpuHIMIBI 6€30MaCHOCTH B XUMHUYECKOH 1abopatopun: yueOHoe nmocobue / Y. M. Jlarxaes. -
DIIeKTPOH. TEKCTOBBIE 1aH. (67.9M0). - M. : "Jlutreppa", 2016. - 4806. ¢

JAOIMOJTHUTECJIbHAA:

1. Ky3pmenko, A. H. Crangaptuzauusi JIeKapCTBEHHOTO PACTUTENIBHOTO CBHIpbS U
pacTUTENbHBIX COOPOB METO/IaMU MOHO-IKCKIIFO3MOHHOHM U T'a30- )KUJIKOCTHOW Xpomarorpaduu
: MoHOTpadwms. - Anmatsl : DBepo, 2017. - 120 c.

2. Cpay0aes, E. H. OHaipiCTiK TOKCHUKOJIOTHS HETi31. OHIIPICTIK yap jKoHE yJaHyjlap: OKy-
omicTeMenik Kypan /. - Anmats : DOBepo, 2014. - 156 Ger. c.

6.KoHTpOJILHBIEC BONIPOCHI:

~ [IpaBUIIbHBINM BEIOOpP METO/I0B TOKCUKOJIOTHYECKOTO UCCIIE0OBAHUS 3aBUCHUT OT ... ,
MOCTYNUBIIMX Ha MCCIIEI0BAaHUE.

|xapakTepa 00BEKTOB

|pu3nyecKkux CBONCTB OOBEKTOB
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|XUMHYECKHX CBOMCTB OOBEKTOB

|papMakoIOruIecKuX ACMCTBUA KCEHOOMOTHUKOB

|hu3rYecKuX KOHCTAaHT KCEHOOMOTHUKOB

~ Ilpu monHO# cy1eOHO-XUMHUECKON HKCIIEPTH3E MPOBOAAT UCCIEIOBAaHME HA ... .

| «ietyuuey» siabl

|pymMuranTsi

lapGopuIH B!

| «<METAIITUYECKHE) bl

|perenIeHThI

~ IIpu HenoyiHOM cy1e0HO-XMMHYECKON IKCIIEPTU3E TPOBOJSATCS

UCCIIEIOBAHMS HA ... .

|BeriecTBa, yKa3aHHbIE B TOCTAHOBJICHUU O IPOBEICHUH SKCIIEPTU3BI

|BCE IIENIOYH U UX COJH

|BCE «METAILITUICCKHE) SITIBI

BCE KHUCIIOTHI

|BCE SIITOXMMHKATHI

~ Ilnan cy1e6HO-XMMHUECKOr0 aHalli3a COCTABIIAECTCA HA OCHOBE HCTOPUU OOJIE3HU,
00CTOSTENILCTBA JIEJIa, aKTa Cy1e0HO-MEUIIMHCKOTO UCCIIEIOBAHHS U ...

|pe3yIbTaToOB MPEABAPUTENBHBIX IPOO

|M3MEeHEeHUI OMOXMMHUYECKHX ITapaMeTPOB KPOBU

|mpoObI Ha HAPKOTUYECKHE BEIIECTBA

|mpoOBI Ha ICUXOTPOITHBIEC BEIIECTBA

|oCBUETEBCTBOBAHNUS )KUBBIX JIMIL

~ JI71s1 ©30TMPOBAHUS TOKCHYECKUX BEUIECTB U3 OMOIIOTHYECKOTO MaTepraia IpUMEHSIeTCs
METOJ ... .

[PKCTpakiuu

|BcasTMBaHUS

|xpoMarorpapuu

|BBILIIETAYNBAHUS

|manuza

~ JI71s1 U30IMPOBAaHUS TOKCUUECKUX BEIIECTB U3 OMOIOTMYECKOT0 MaTeprana NpuMeHseTcs
METOJ ... .

|MHUHEepaIu3anuu

|BcanuBaHus

|xpomatorpaduu

|BBILIIETAYNBAHUS

|mnanmsa

~ JI71s1 130TMPOBAHUS TOKCUYECKUX BEIIECTB M3 OMOIIOTHYECKOTO MaTepHalia IPUMEHSETCS
METOJ ... .

|mucTrnnsun+

|KCTpaKIIMOHHON-(OTOKOIOPUMETPUN

|ra30-)KUIKOCTHOW XpomaTorpadun

|ciekTpodoToMeTpun

|(poToKOIOpUMETPHH

~ JI71s1 U30ITMPOBAHUS TOKCUYECKUX BEIIECTB U3 OMOJIOTHYECKOTO MaTepHasia IPUMEHSIOTCS
METO/bl MUHEPAJH3AIIHH, ... .
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|IIeperoHKH ¢ BOJSTHBIM TTAPOM

|pnexTpoauanusa

|mpemapaTuBHON XpoMaTorpaduu

|MOHHO# XpoMmaTorpadpuu

|prekTpodopesa

~ OcMOTp 00BEKTOB HCCIEIOBAHUS U ONPEIeNICHHE HEKOTOPBIX MX CBOMCTB IMPOBOAUTCS 110
3amaxy OOBbEKTOB, ... , OKpackKe.

|HATUYHIO WHOPOTHBIX BKITIOYCHHIA

|TeMnepaType IIaBICHHS

|MEXaHUYECKUM IMOPAKEHUSM BHYTPEHHUX OPTraHOB

|TeMnepaType KHIeHUs

|MCCciIeTOBaHUIO Ha HATMYKME U3MEHEHHI COCTaBa KPOBH

~ KoHcepBrpoBaHue 00BEKTOB CYI€0HO-XUMUYECKOTO aHAIM3a TPOBOIUTCS B KAPKOE BPEMsI
roja, ... .

|eci TPaHCIOPTHPOBKA JUTUTCS CBBIIIIE 5 CYyTOK

|BO BCex cirydasix

|eci TPAaHCIOPTHPOBKA JUTUTCS CBBIIIIE 2 CYTOK

|eci TpaHCIOPTHPOBKA JUTUTCS CBBIIIE 3 CYyTOK

|B 0COOBIX CiTyyasx

~ Hannuue B OMOJIOTHYECKOM MaTepHajie STHIOBOTO CIIUPTA KaK KOHCEPBAaHTA MEIIAeT
pa3pyIlIeHI0 OMOJIOTHYECKOTo MaTepHralia MPH UCCIICIOBAaHUH €r0 Ha HAIMYHE ... .

|«METaJUTMYECKUX» ST0B

|mecTuuaoB

|6apObuTypaToB

|amkamon10B

lenkux menouein
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Kpenut Nel-2
1. Tema: buorpancopmanusi KCeHOOMOTUKOB B OpraHu3Me Yejl0BeKa 1
KUBOTHOTIO

2.leab: dopMupoBaHue y OOydaroOlMXCS TEOPETHUECKUX 3HAHWNA, YMEHUH,

HEOOXOMUMBIX Ui TMPOBEACHUS  KIMHUKO-TOKCHKOJOTHYECKOTO — aHajn3a
TOKCHYHBIX BEIIECTB B PA3IMYHBIX O0BEKTaX U MPABUIHHOMN OIEHKH TOTYYSHHBIX
pE3yIbTaTOB.

1. Te3uchl JeKINHA

Ilnan:

1. ITyTu nocTyIuieHus si10B B OpraHu3Mm

2. BcacbiBaHu€ 5J10B B OpraHu3Me

3. Pacnipenienenue s10B B OpraHu3Me

4. CBA3bIBaHUE 5JI0B B OPTaHU3ME

5. Beigenenue 108 U3 OpraHu3Ma

6. @akTOopHI, BIUSIOMINE HA TOKCUYHOCTh XUMUYECKUX COCTMHEHU

I[IYTU ITOCTYIUIEHUA A10B B OPI’TAHU3M

S noBuTHIE BEIIECTBA MOTYT MOCTYIIATh B OPraHW3M Pa3IMYHbIMU MyTSIMU: YEPE3
pOT, IbIXaTeIbHBIC MyTH, KOXKY, CIU3UCTHIE 000JIOUKH, IUIAIICHTY U JIp.

[Toctynnenue sA0B B opraHu3M uepe3 poT. CTaTUCTHKAa MOKAa3bIBAE€T, YTO
HanOOJIbIIIEE YMUCIIO OTPABIICHUM MTPOUCXOJUT B PE3yJIbTaTe TOCTYIJICHUS SIIOB B
OpraHu3M 4Yepe3 PoT. ITOT MyTh NPOHUKHOBEHHUS JI0B B OPraHW3M XapaKTEPHbIN
JUisi  OOJBIIMHCTBA THUIIEBBIX U OBITOBBIX OTpaBieHuil. [lpu mnuieBbIx
OTPABJICHUSX SJIbI ITIOCTYIIAKOT YEPE3 POT BMECTE C IUILLEH.

S b1, TOCTYNMBIINE B OPTaHU3M YEPE3 POT, MOTYT BCACHIBATHCS KakK BO PTY, TAK
Y B COOTBETCTBYIOIIMX OT/EJIaX MUIIEBOT0O KaHaa.

BCACBIBAHUE S/10B B OPTTAHU3ME

Tokcuueckue BeliecTBa M3 BHEIIHEH CpeAbl MOCTYMAIOT B IUPKYIUPYIOILYIO
kpoBb u juMdy. C UX TOKOM OHH TEPEHOCATCS B HWHTEPCTUIIUATBHYIO
(MEXKJIETOYHYI0) JKHJIKOCTb, a 3aTeM B KieTku. Takum o0Opaszowm,
pacnpocTpaHeHHe B OpraHU3Me MOCTYNMBIIUX SJI0B OOECIIEUMBAETCS CHCTEMOM
KpoBO- u aumdooOpamieHus. Kpome kpoBooOpaliieHus: pacrpeaesieHue sSa0B 10
OTJEJIbHBIM OpraHaM M TKaHsAM 3aBUCUT OT MX CBS3bIBaHUS OCJIKAMMILIA3MBI U
OpPraHoB, PACTBOPUMOCTH B JIMIUAAX, CTETIEHU MOHU3ALMU U APYTUX (PAKTOPOB.
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PACIIPEJJEJIEHUE A 10B B OP’TAHU3ME
[TocTynuBuie B KpPOBb SJOBUTHIE BEIIECTBA PA3HOCITCS €K II0 BCEMY
opraHnsMy. B KaxIoM oprasHe KOJMYECTBO ULMPKYJUPYIOLIEH KpPOBH U
COJEpIKAIIErocsl B HEW sija 3aBUCUT OT KPOBOCHAOKEHUS ATOro opraHa. Yepes
cepaie, JerKue, MO3T U Te4YeHb MPOTEKaeT 3HAYUTENbHO OOJbIe KPOBH U
COJIEPKAILMXCA B HEW JIEKAPCTBEHHBIX CPEJICTB WM SII0OB, YEM 4YEPE3 APYyrue
OpTaHBbI.

CBJA3BIBAHUE S/10B B OPI'TAHU3ME

BOoNBIIMHCTBO MOCTYNUBIIMX B OPraHW3M JICKAPCTBEHHBIX BEIIECTB M SJIOB C
OeKaMM, JUMONPOTEeHIaMH, (POPMEHHBIMH DJEMEHTAMU KPOBH M C JAPYTUMHU
BEIIIECTBAMU OOPa3yIOT KOMIUICKCHI MM XUMHUYECKUE COSTUHEHHS. [IpOYHOCTH
00pa3oBaBIIUXCSA B OPraHU3ME KOMIUICKCOB WJIM COEAWHEHUM 3aBHUCHT OT
MIPUPOJIBI BEIIECTB, 00pa3yIONIMX KOMIUICKCHI, M OT THUIA CBSA3€H B YKa3aHHBIX
KOMILJIEKCAaX UJIM COCTUHCHMSX.

[Ipn B3ammojaeMcTBUM SJ0B ¢ OeldKaMM W € JPYTHMH  BeIIECTBAMH,
HaxXOJSIIUMUCS B OpraHu3Me, MEXAYy pearupyroludMU COCIUHEHUSIMH MOTYT
00pa3oBBIBATHCSI KOBAJICHTHBIE, HOHHBIE, BOJOPOIHBIE, HOH-AUTIOIbHBIC, JUOJIb-
IUIIOJIbHBIE  CBSI3U. CBs3bIBaHME OCJIKOBBIX BEIIECTB C  SJaMU  MOJXKET
OCYILECTBIISITHCA U C moMolbio cuil Ban-nep-Baanbca. M3 Bcex nmepedyncieHHbIX
BBIIIIE CBSA3EH KOBAJIGHTHBIC SIBJISIIOTCS HauOojee MNpoyHbIMU. B dacTHOCTH,
KOBAJCHTHBIC  CBSI3M HMMEIOTCSI B KOMINIEKCAX OCJIKOBBIX BEHIECTB C
noHamuMeTawioB. [loaToMy MeTamibl JUIMTEIBHOE BpEeMs 3aJCP>KUMBAIOTCS B

OopraHmusme.

BBIJIEJIEHUE SA/10B N3 OPT'AHU3MA

TokcHuueckue BellecTBa, MOCTYNMUBIINE B OPTraHW3M, OKa3bIBAIOT OMPEACICHHOE
JIECTBUE, a 3aTEM BBIJICIISIIOTCSA U3 OPraHU3Ma B HEM3MEHEHHOM BHJI€ WM B BUJE
MeTa00auTOB. OCHOBHBIMM MYTSIMU BBIBEICHUS TOKCUYECKHUX BEIIECTB U UX
MeTa00JIUTOB W3 OpraHu3Ma SIBISIOTCSA TMOYKHU, MEYeHb, JIETKUE, KUIIKA U JIp.
HekoTopble TOKCHYECKHE BEIIECTBA UM WX META0OJMThl MOTYT BBIACIATHCS U3
OpraHv3Ma He OJTHUM, a HECKOJbKUMHU MyTsAMU. OTHAKO ISl STUX BEIIECTB OJIUH
U3 MyTed BBIAENEHUS SBIAETCS MpeodsafaloluM. JTO MOXKHO TOKa3aTh Ha
npuMepe BBIJEICHUS JTUIOBOIO CcHUpTa W3 oOpranu3Ma. bosbiias dYacth
ATUJIOBOTO chnupTta B opraHuzMe wmetadonusupyercs. Okomo 10 % ero
BBIJICIISICTCS U3 OpraHv3Ma B HEM3MEHEHHOM BHJI€ C BBIIBIXa€MbBIM BO3JIYXOM.
Heb6omnbime KoaudecTBa dTUIOBOTO CHUPTA BBIBOASTCS M3 OPraHW3Ma ¢ MOYOM,
KaJIOM, CJIFOHOM, MOJIOKOM H T. JI.

Heckonbkumu myTsSMH BBIACSIOTCS W3 OpPraHu3Ma M JpYyrue TOKCHYECKHUE
BEUIECTBA. TaK, XWMHUH BBIJICJISACTCS W3 OpraHu3Ma C MOYOM M 4YEpe3 KOXKY.
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Hekoropbie 0apOUTypaThl BBIACISIOTCS M3 OpraHU3Ma ¢ MOYOM U C MOJIOKOM
KOPMSIIIUX MaTepen.

OAKTOPLI, BJIMAOIINME HA TOKCUYHOCTh XUMMNYECKUX
COEJIMHEHNI

TOKCHMYHOCTBXUMHUYECKUX  COCIUHEHUM  OOyCJIOBJI€Ha  B3aUMOJICUCTBUEM
OpraHu3ma, TOKCHYECKOrO BEIIECTBA MW OKPYXKAOUIEH BHEIIHEHW CpEIbI.
TOKCHYHOCTh SOBUTHIX BEIIECTB 3aBHCHUT OT TaKuX (DAKTOPOB: O3Bl WIIH
KOHIIEHTpaIuu, (GU3HUYECKUX M XHMHUYECKHX CBOWCTB, IMyTE€d U CKOPOCTU
MPOHUKHOBEHUS SII0OB B OpraHuM3M, BO3pacTa W I[0Ja, WHIWBUAYAJIBHOU
MPEAPACTIOJIOKEHHOCTH K SIAY U T. 1.

4. UnmocTpaTUBHbIA MaTepHuaJI: Caiapl, TAOIUIIbI

5. Jluteparypa:

HA PYCCKOM fI3bIKe:

6. Bepreitunk T.X. Tokcukomorndeckas XuMus: Y4eOHUK JUIS CTYJAECHTOB (apM.
By30B u ¢akyibretoB / T.X. Bepreituuk; pen. E.H. Bepreitunk. - 3-e wusn.,
nepepad. u gom. - M.: MEInpecc-undopm, 2012. - 432 c.

7. Ilnerenéna, T. B. Tokcukonornueckass xumus: yueOHuK /. - M.: [DOTAP -
Menua, 2013.-513 ¢

8. Tokcukoornueckass XUMHS: METa00JM3M W aHallu3 TOKCHMKAHTOB: Y4eOHOE
nocobue + CD/ mox pen. H.U. Kanetunoii. — M., 2008. — 1016 c. [1epemner.

9. Tokcukomornueckast xumus: yueonuk / mox pen. T.B. IlmereneBoii. — 2-oe
m3a. — M., 2008. — 512 c. [lepenner.

10. TCX-  CKpUHUHT  TOKCHKOJIOTHUYECKHM  3HAUYMMBIX  COCIUHECHHA,
M30JUPYEMBIX SKCTpaKIen u copOimeit: yuednoe nocooue / I'.B. Pamenckas,
I''M. PonuonoBa, H.W. Ky3nenoa u A.E. Ileryxos; pea. A.Il. Ap3amacties . - M.
: I'DOTAP-Menaua, 2010. - 240 c.

HA Ka3aXCKOM fi3bIKe:

7. AppictanoBa, T. A. DBHOJOTHSANBIK MaTepualaH MUHEpaIIay oSIiCIMEH
OKIIIayJIAHATBIH YJIbI dKOHE KYIITI 9CepJil 3aTTap TOOBI: XUMHUS -(hapMaIieBTUKAIBIK
dak. IV Kypc cTymeHTTepiHe apHaIFaH OKy Kypaibsl / - Anmatsl : DOBepo, 2012. -
100 6et. C

8. ApreictanoBa, T. A. BHOTOTHSUIBIK MaTepHaigaH AKCTPAKIUS OMiCi apKbLIbI
OKIIayJIaHATBIH yJIBl JKOHE KYINTI OCepii 3aTTap TONTAphl: XHUMHS -
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dbapMarieBTUKaNBIK (haKyIbTeTiHIH [V-Kypc CTyIeHTTEpiHE apHAIFaH OKY Kypabl
/ - Anmarter : DBepo, 2012

9. MyxameTkanoB, A. M. XUMUSAIBIK KapyIblH >KaJIIbl JKOHE MEIUIIMHA-
TaKTUKAJIBIK CHIATTaMachl: OKy Kypaibl. - 2-0ac. - Kaparanner : KK "Ax Hyp",
2013.

10. OpnabaeBa C.K., CepikbaeBa A.Jl., Kapakymosa A.Ill., Kymartaesa I'.C.
CoT-XUMHSUTBIK, caparnTay »XoHE aHaJUTHKAIBIK TuarHocthka. OKy-oiicTeMeriK
Kypasbl. — AnMatel: «29Bepoy» Oacmacel, 2016. -2800.

11. TyneeB, U. KiuHHUKaNBIK TOKCHKOJOTHS: OKYy Kypaibl/. - IIIpIMKeHT:
"Hypnana - LTD", 2013. - 592 Ger. c.

12. IlyxkipGekoBa, A. b. TOKCUKOJOTUSIBIK XUMHUS : OKYJBIK . - AJIMAaThI :
OBepo, 2013

3JIEKTPOHHBIE PeCypPChI:

5. AHanmuTHYecKas JMarHOCTHKa HapKOMaHUU U TOKCUKOMAaHHH.
buoananuTuueckass XUMHsI U TOKCUKOJIOTHUS [DnekTpoHHbI pecypce / FOKT'@A;
Men. u dapmaneBTruueckuil (hakyJabTeTbl. - DIEKTPOH. TEKCTOBble AaH. ( 25,4
MO). - llIpivkeHT : b. u., 2011. - 311. ont. auck (CD-ROM).

6. Tokcukomorndeckass XuMus. AHATUTAYECKAsT TOKCHUKOJIOTHS [DJIEKTPOHHBIN
pecypc]: yuebnuk / mox pen. P. V. Xabpuea. - D1IeKTpOH. TEKCTOBBIE J1aH. (43,7
MB). - M.: U3parensckas rpynna "['DOTAP- Meaua", 2010. - 752 c. 1. onr.
nuck (CD-ROM)

/. XuMUYeCKHEe OMNAacHOCTM U TOKCUKaHThl. IlpuHuumel Oe30omacHOCTH B
XUMHUYECKOH J1abopaTopur [DNEKTPOHHBIN pecypc] : yueOHoe mocobue / JI. B.
EBceeBa [u np.]. - DnekTpoH. TekcToBbie faH. (47,2M0). - M.: "Jlutteppa", 2017.
- a11. onT. quck (CD-ROM).

8. XuMUANBIK KayiiTep MEH YBITTBUIBIKTap. XHUMISUIBIK 3€pTXaHaIarbl
KAYINCI3AIK YCTaHBIMIAPhI [ DNEKTPOHHBIN pecypc]: oKy Kypaibl = XUMUYECKUE
OMACHOCTM W TOKCUKaHThL. [IpuHUunbel 0€30MaCHOCTH B  XUMHUYECKOH
naboparopuu: yueoHoe nocodbue / Y. M. JlaTxaeB. - DJIEKTPOH. TEKCTOBBIC JaH.
(67.9M0). - M. : "Jlutteppa", 2016. - 4800. c

JAOIMOJIHUTC/IbHAA:

3. Ky3bmenko, A. H. CtannapTusaiius JIeKapCTBEHHOTO PACTUTEILHOTO ChIPbS U
pacTUTEIbHBIX COOPOB METOJAaMH HMOHO-3KCKJIIO3MOHHOM M Ta30- KUIKOCTHOM
xpoMarorpaduu : MmoHorpadus. - Anmatsl : IBepo, 2017. - 120 c.

4. Cpay0OaeB, E. H. OHaipicTiK TOKCHKOJOTHS HETi3l. OHIIPICTIK yiap >KOHE
yJlaHyJap: OKy-oicTeMeNiK Kypai /. - Anmartsl : OBepo, 2014. - 156 Ger. c.
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. KonrpoJs:
. [lyTn noctymieHus si710B B OpraHu3m

. BcacreiBanue SAA0B B OpraHnu3Me

. CBsI3pIBaHUC AA0B B OPTaHHU3MC

6
1
2
3. Pactipenenenue 0B B OpraHuzme
4
5. Brinenenue s10B U3 Oprauu3ma

6

. CDaKTopBI, BJIIMAOIIKWE HAa TOKCUYHOCTh XUMHUYCCKHUX COGI[I/IHCHI/Iﬁ
7. I[eﬁCTBHG TOKCHUYCCKHX BCIIICCTB B 3aBUCHMMOCTH OT HYTeﬁ U CKOPOCTH
IMOCTYINICHUS UX B OPpraHU3M.

~ B Ka)X7J0M opraHe KOJU4ECTBO $1/1a 3aBUCHT OT ... .

|KpOBOCHAOXEHUS 3TOTO OpraHa

|cienpuyecKux peuenTopoB

|Tua MmemOpaH

|Tuna nuddyszun

|cnenuduyeckux nepeHoCYnKoB

~ SImoBUTHIE BElIECTBA W3 KPOBEHOCHBIX KAMUJUIIPOB CHaYaa MOCTYMaoT ... .
|BO BHEKJIETOUHOE MTPOCTPAHCTBO

|B KIIETKY

|B MaJIbIii KPOBOTOK

|B OOJIBIIION KPOBOTOK

|B mumdoy3zen

~ CnaOble OpraHnYecKue OCHOBaHMs JIy4Ile BBIICISIOTCS C MOYOM, €CII OHA
UMEET ... PEaKLHUIO.

[KHCITyI0

|menoynyto

|HEUTpabHY1O

|cmabo-111e10uHy 10

|CUITBHO-IIETTOYHY FO

~ CuJbHBIC DJIEKTPOJIUTHI, XOPOIIO AUCCOIUUPYIONINE Ha HOHBI, BBIBOJSITCS C
MOYOH ... .

lme3zaBucumo oT pH cpeapt

|mpu pH=5,6

|mpu pH=7,8

lmpu pH=12,0

jmpu pH=2,3
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~ B neuenn IMPOUCXOANUT METa00JI13M OOJIBIIIOT0 YHCIIAa TOKCUYSCKUX BCIICCTB,

BBIJICJICHUE KOTOPBIX C KETUbIO 3aBUCHUT OT ... .
[pa3zmMepa MOJIEKYJ U MOJICKYJISIPHOM MacChl
[MOJISIPHOCTH BEIIECTBA
[TUOPUIBHOCTH MOJIEKY T
IruApoUIBHOCTH MOJIEKY T
|pyHKIMOHATBHBIX TPy KCEHOOMOTKOB

~ Tokcudeckue BelecTBa U UX MeTab0auThI, 00pa30BaBIINECs B IEYCHU U
MOCTYIMBILHKE C )KETYbIO B KMIIIEYHHUK, a 3aTEM CHOBA BCOCABIIIMECS B KPOBb,

BBIICJISIFOTCS ... .
[moukamMu ¢ MOYOM
[Kasom
[T pyAHBIM MOJIOKOM
[MOTOBBIMM KeJIe3aMHU
|C BABIXaEMBIM BO3TyXOM

~ OuHnCTKa BBITSHKEK U3 OMOJIOTHUYECKOT0 MaTepurasa OCyIIEeCTBISIETCS €

MOMOIIIBIO METOJA ... .
|xpomaTorpaduu
|cnexktpodoTomepun
IMukponudpyszun
|MUKPOKPHUCTAILITIOCKOITUT
[mepexpucTaIn3anuu

~ O4YHCTKA BBITSKEK U3 OHOJIOTHYECKOTO MaTcpHuajla OCymeCTBIIACTCA C

MOMOUIbIO METOJA ... .
[PKCTpaKIuu
lcnexkTpodoTomepun
IMukponuddyszuun
|MUKPOKPHUCTAILITIOCKOITUT
|mepexpucTarIu3auu

~ O4HnCTKa BBITSHKEK U3 OMOJIOTHYECKOTO MaTepraia OCYIIEeCTBISIETCS ¢

MOMOIIIBIO METOJA ... .
|mnanusza
|cnexktpodoTomepun
IMukponudpyszun
|MUKPOKPHUCTAILITIOCKOTTUT
[mepexpucTaIn3anuu

~ OYHCTKA BBITSKEK U3 OMOJIOTHYECKOTO MaTcpHrajia OCymIeCTBISICTCA C

MOMOIUIbIO METOJA ... .
luenTpudyrupoBanus
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lcnexktpodoTomepun
IMmukpoaudy3uu
|MHKPOKPUCTAIIIOCKOITUU
[mepexpucTaIIn3anuu

~ OUHnCTKa BBITSXKEK U3 OMOJIOTHUYECKOT0 MaTepuasa OCyIeCTBISIETCS C
MOMOIIBIO METOJA ... .

|ocaxxnenust

|cnexTpodoTomepun

IMukponuddysun

|MUKPOKPHUCTAILITIOCKOTTUU

[mepexpucTaIn3auu

~ JlJis oOHapy X eHUs STOBUTHIX U CHIILHOJICHCTBYIOIIUX BEIIECTB B

TOKCUKOJIOTUYECKON XUMHUH UCTIONb3YETCH ... .

|[MUKPOKPHUCTAINIOCKONTUYECKAsT PEaKIIUsl

|KOJIOHOYHAsI XpoMaTorpadust

[ress XpomaTorpadus

|peaKcTpakius

|BBICAJIUBAHUE

Kpeaut Nel-3
1. Tema:HekoTopsie acneKThl MOJEKYJISIPHON TOKCUKOJIOTUU: OT F€HOMa J10
meTabonoma

2. Heanb: dopMupoBanue y 00y4aromuxcsi TCOPETUIECKUX 3HAHUN, YMEHUH,
HEOOXOMMBIX JIJISI TPOBEACHUS KIIMHUKO-TOKCUKOJIOTHYECKOTO aHaTN3a
TOKCUYHBIX BEIIECTB B PA3JIMYHBIX OOBEKTAX U MPABUIILHOM OIEHKH MOJTYYEHHBIX
pE3ybTaTOB

2. Te3ucol JeKuMuU:

Inan:

1. MoJieKyIIpHbIE MHUIIIEHU - PEIIENITOPHBIC KOMILICKCHI.

2. Knaccuduxkarus perentopoB TOKCHIHOCTH.

3. Peuieniropsl, hhopmupyroiie HOHHBIE KaHAJIBI. PEIICTITOPHI,
CBSI3aHHBIC CY-TIPOTEHHAMHU.

4, Penentopel ¢ THPO3MHKMHA3HOW AKTUBHOCTHIO

COBpeMeHHBIC TEXHOJOIrMM AaJIi BO3MOXHOCTbL IIPOBOJAUTL OAHOBPEMCHHO
aHaJlIn3 OKCIIPECCUUTBICAY I'CHOB U o0JIerunan HN3Y4YCHHUC KIICTOK KaK CHCTCM, B
KOTOPBIX 061_[[8_5{ OKCIIpECCHUsA BCEX TCHOBOIPCACIACT COCTOSAHUC KIICTKH.
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KoHeyHO, dYacTo mpenmosnaraercs, 4YT0 W3MEHEHHs OKCIIPECCUU TEHOB
OTpaXaloT B JajJbHEHIIEM HM3MEHEHHs W B Iporeomax. PacummgppoBka reHoma
YyeJgoBeKa IIPUBEJIa K BO3HMKHOBEHHIO DA HAYYHBIX  HAIIPaBJICHHUU
IPUHILUAIIMATBHO HOBOTO XapakTepa, MOJYyYMBIIMX COOMpaTeNbHOE Ha3BaHHE
«TOCTTEHOMHBIE TEXHOJIOTMM». K IOCTT€HOMHBIM TEXHOJOTHSAM OTHOCSTCS:

T€HOMMKA, TPAHCKPUIITOMHUKA, IIPOTEOMUKA U Me-
Ta0OJOMUKAa — COBOKYMHOCTh TEXHHUECKMX M METOAMYECKHX IPUEMOB
U3Y4YEHUS JKHUBBIX CHCTEM,OMOMH(OpMATHKa — CPEACTBO O0OECHEUYECHHUS
UH(POPMaIMOHHO-BBIYUCIUTEIbHON MOJIJIEPKKU VCCJIEIOBAHN,
HAaHOOMOTEXHOJIOTUSI — CIIOCOO MPaKTUYECKOrO0 BHEAPEHUS IOITYYEHHBIX
pe3yIabTaToOB U

MOJIEKYJISIpHast OMOJIOTHS KaK OCHOBOIIOJIararonasi Hayka o KH3HH.

Dynoamenmanvhvie ceoucmea Ouocucmemvl: METa0OIU3M, UIACTUYECKUA U
DHEPIeTUYCCKUM  OOMEH,peTyNsIisd H  Pa3apakUMOCTh, PEHPOIYKIHUS U
W3MEHYUBOCTD — B3aHMOCBS3aHBbI. TOKCHMKaHTBI MOT'yT
OKa3bIBaTh NOBPEKJAIOIIECE JCUCTBUE KaK HA OpPraHu3M B IEJIOM, TaK U
M30UpaTENIbHO Ha OTACIbHbIEYHIaMEHTAIbHBIE CBOMCTBA CUCTEeMbl. UeM Bhbiilie
TOKCUYHOCTh KCEHOOMOTHKA, TE€M 3HA4YUTEIbHEEBbIpAXKE€HAa W30UPATEIbHOCTD
JICUCTBUSI.

OOBIYHO  BBIACISIIOT ~ CICAYIOIIME yPOBHU  OpraHM3alud  OMOCUCTEM:
MOJIEKYJISIDHBIE M MOJICKYJISIPHBIXCUCTEM,  CYOKJIETOUHBIN,  KJIETOYHBIMH,
OpTaHHBIN, 1IE€JIOCTHOT'O OpraHu3ma, MOMYJIALIMOHHBIH, ouoreo-
IIEHOJIOTHYSCKUI. MUIIIEHBIO JIJIS BO3JIEMCTBUS TOKCUKAHTA MOXKET OBITH JIr0Oast
MoOJIeKyJia opraHu3Ma.MoJIeKyJIsipHbIe CUCTEMBbI MU3MEHSIOT CBOM CBOMCTBA TOJ
BJIIUSTHUEM  TOKCHMKAHTOB,  HalpuMep  CUCTEMariyTaTHOHA  NPUHUMAET
HETOCPEJACTBEHHOE Y4YacTHE B IPOIECccaxX, CBS3aHHBIX C MMOJJIECP)KAHUEM BHYT-
PUKJIETOYHOTO TOMEOCTa3a, a MpPU BO3JCUCTBUM TOKCHUKAHTOB UIPAET BEAYIIYIO
pOJIb KaKk OMOXMMHUYECKas CUCTEMa €CTeCTBEHHON UTONPOTEKIMU. B HacTosIiee
BpeMsi YCTaHOBJICHA B3aIMOCBSI3b MEXITY
BBIPAKEHHOCTBIO ITUTOTOKCUYECKOTO JEHUCTBUSI KCEHOOMOTHKOB (CYIOPOKHBIX
SJI0B, TICUXOTPOITHBIXBEIIECTB, METIeMOTJIOOMHOOpa3oBaTesyiel, JIETy4yux SsOB,
ATKUJMPYIOIUX areHTOB, IIUTOCTATUKOB MJPYTHX) U TSIKECTbIO MOBPEKIACHUS

CHUCTEMBI TIIyTaTHOHA, U3MCHCHHEM KOHIICHTpAITu! BOCCTaHOB-
JICHHOTO  TJyTaTHOHA, CYJb(QTUAPWIBHBIX Tpynm OEJKOB, MaJOHOBOTO
JUabIeTH/IA, JTUEHOBBIX KOHBIOTATOB, CHUKCHUEM aKTUBHOCTHU
[Ty TaTUOHPEIYKTa3bl, TIII0K030-6-pocharneruaporenassl, [JIyTaTh-

OHITEPOKCH/IA3bl, Ty TaTHOH-8-TpaHcdepasbl, KaTaaasbl.
MumiensiMu (perenTopamu) it TOKCHYECKOTO BO3/ICUCTBHSI MOTYT OBITh:
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* CTPYKTYpPHBIE€ D3JEMEHThl MEXKKJIETOYHOrO MPOCTpaHCTBa (Hampumep,
CBSI3bIBAHUE U WHAKTUBAIUSACTPYKTYPHBIX 3JIEMEHTOB MEKKJIETOYHOU >KUJKOCTU
W TUJIa3Mbl  KPOBH, NPUBOSIIME K HAPYIICHUIOOCMOTHYECKOTO JaBJICHUS,

n3mMeHenuto pH);

* CTPYKTYPHBIC JIEMEHTHI KJIETOK OopraHu3Ma (OeiKu, HyKICHHOBBIC KHCIIOTHI,

JUNUAHBIC DJIEMEHTBl MEMOpaH,
OMOpETYJISITOPOB);

CCJICKTHUBHBIC  PCHCITOPbI  SHAOI'CHHBIX

¢ CTPYKTYPHBIC DJICMCHTBI CUCTCM PCryJIAInN KJIE€TOYHOM aKTUBHOCTH.

4. UnmocTpaTUBHbIA MaTepHuaJI: Caiapl, TAOIUIIbI

5. Jluteparypa:

HA PYCCKOM fI3bIKe:

11. Bepreitunk T.X. Tokcukojioruyeckas XUMHUS: YYEOHHK JJig CTYJCHTOB
dapm. By30B 1 (dakynsreToB / T.X. Bepreituuk; pea. E.H. Bepreiiuuk. - 3-¢ usm.,
nepepad. u gom. - M.: MEInpecc-undopm, 2012. - 432 c.

12. Ilnerenéra, T. B. Tokcukonoruueckas xumus: yueoHuk /. - M.: TOOTAP

- Menmua, 2013. - 513 ¢

13. TokcukojJornyeckass XUMHUI:

MeTa00JU3M M aHajdu3 TOKCHKAHTOB:

yueOnoe mocoobue + CD/ mon pen. H.U. Kanerunoit. — M., 2008. — 1016 c.

[Iepemurer.

14. Toxcukojornyeckas xuMus: yueOnuk / mox pea. T.B. [TneTenenoii. — 2-oe

m3a. — M., 2008. — 512 c. Ilepenner.

15. TCX- CKPUHHUHT TOKCHUKOJIOTUUYECKU 3HAUUMBIX COCJIMHCHMH,
M30JIUPYEMBIX JKCTpakiued u copOuueit: yueoHoe nocobue / I'.B. PameHnckas,
I''M. PonuonoBa, H.U. Ky3nenosa u A.E. I[leryxos; pen. A.Il. Ap3amacues . - M.

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

Ha Ka3aXCKOM

AI3bIKE:

13. ApsicranoBa, T. A. BUOJOTUsIIBIK MaTepUalilaH MUHEpAJIay dJiCIMEH
OKIIIayJIAHATBIH YJIbI dKOHE KYIITI 9CepJil 3aTTap TOOBI: XUMHUS -(hapMaIieBTUKAIBIK
dak. IV Kypc cTyneHTTepiHe apHaiIFaH OKy Kypaibl / - Anmatsl : DBepo, 2012. -

100 6et. C

14. ApsicranoBa, T. A. DBHOJOTHANBIK MaTepUaNaH SKCTPAKIUS Oici
apKbUIbI OKIIAyJIAHATHIH YJBI JKOHE KYIITI 9CEepil 3aTTap TONTAPBI: XUMHS -
dapmareBTUKANBIK QakyabTeTiHIH [V-Kype cTyZeHTTepiHe apHaIFaH OKY KYpajibl

/ - Anmarter : DBepo, 2012
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15. MyxamerkanoB, A. M. XUMHSUIIBIK KapyJAblH >KaJIbl *KoHE MEIUIIMHA-
TaKTUKAJIBIK CHUIIATTaMachl: OKy Kypausbl. - 2-0ac. - Kaparanne! : KK "Ax Hyp",

2013.

16. OpnabaeBa C.K., CepikbaeBa A.Jl., Kapakymosa A.Ill., Kymartaesa I'.C.
CoT-XUMHSUTBIK, capartay »oHE aHaJUTHKAIBIK JuarHoctuka. OKy-omicTeMerik
Kypasbl. — AnMatel: «9Bepoy» Oacmacel, 2016. -2800.

17. TyneeB, U. KnuHHUKANBIK TOKCHKONOTHS: OKYy Kypaubl/. - IlIsbiMKeHT:

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

18. IlykipGekoBa, A. b. TOKCUKOJIOTUSIBIK XUMHUS : OKYJBIK . - AJIMAaTHhI :

OBepo, 2013

3JIEKTPOHHBIE PeCypPChI:

9. AHanuTHYeCKas AUarHoCTHKa

HapKOMaHHNHU u TOKCHMKOMAaHHU.

buoananuTuyeckas XUMHS U TOKCUKOJIOrUs [DnekTpoHHbl pecype / FOKI'DA;
Men. u dapmaneBTuyeckuil (pakyabTeThl. - DJNEKTPOH. TEKCTOBbIE maH. ( 25,4
MO). - llIeivkeHT : b. u., 2011. - 311. ont. auck (CD-ROM).

10. Toxcukomorndyeckas XUMMU:L.

AHanuTndeckas TOKCHKOJIOTHA

[OnexTpoHHBI pecypc]: yueOHuk / mox pen. P. V. XaOpueBa. - DneKTpoH.
TekcToBble NaH. (43,7 Mb). - M.: Uznarensckas rpynmna "['DOTAP- Menua",

2010. - 752 c. a1. onT. auck (CD-ROM)

11. XuMuuyeckue ONMaCHOCTH M TOKCHUKAHTHI. [IpHHITMIIBI O€301acHOCTH B
XUMHUUYECKOH J1abopaTopur [DIEKTPOHHBIM pecypc] : yueOHoe mocobue / JI. B.
EBceeBa [u np.]. - DnexTpoH. TekcToBbie faH. (47,2M06). - M.: "Jlutteppa", 2017.

- a11. onT. quck (CD-ROM).

12.  XuMUsUIBIK KayilTep MeEH YBITTBUIBIKTAp. XUMHUSUIBIK 3epTXaHadarbl
KAyINCI3A1K YCTaHBIMIAPhI [ DNEKTPOHHBIN pecypc]: oKy Kypaibl = XUMUYECKUE
OMMACHOCTH W TOKCHUKaHTHI. [IpuHIMIIBI 0€30MacHOCTH B XWMHYECKOU
naboparopuu: yueoHoe nocodue / Y. M. JlaTxaeB. - DJIEKTPOH. TEKCTOBBIE JaH.
(67.9M0). - M. : "JIutTeppa", 2016. - 48006. ¢

JOIIOJIHUTE/IbHAA

5. Ky3bmenko, A. H. Crannaptuzanus JeKapCTBEHHOTO PACTUTENBHOTO ChIPhS U
PaCTUTENBHBIX COOPOB METOJAaMU HOHO-IKCKJIIO3MOHHOW W Ta30- KUIKOCTHOM
xpoMarorpaduu : MmoHorpadus. - Anmatsl : IBepo, 2017. - 120 c.

6. Cpay6aeB, E. H. OHuipicTiK TOKCHKOJIOTHUSI HETi3l. OHIIPICTIK ylap >XKoHE
yJIaHyJap: OKy-oficTeMeNiK Kypa /. - Anmatsl : OBepo, 2014. - 156 Ger. c.
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6. KontposabHbie BONPOchl (00paTHast CBSI3b)

~ OcTpble OTPABIICHHS HACTYIAIOT B PE3YJIbTATE ACHCTBUS HA OPraHU3M ...

SJIOBUTBIX BEILIECTB.
|OTHOKpATHOM MaKCUMAaJIbHOU JTO3bI
[MUHMMAJTbHBIX /103 B TEYCHHUE UTUTEIHHOTO BPEMEHH
|CUMIITOMATHYECKOTO YIIOTPEOICHNU HEYyMEPEHHBIX /103
|IMUHUMAaITbHOM JT03BI

|0,[[HOKpElTHOI>1 MaKCUMaJIbHOMN A03bI B TCUCHUC OJIMTCIILHOI'O BpCMCHHA
~ CKOpOCTB BCaCbIBaHMs BCHICCTB, IIOCTYIIMBIINUX B HHHICBOﬁ KaHall, 3aBUCHUT OT

uX (pU3NYECKNX U XUMUICCKUX CBOKCTB, ...
IpH coaepKuMoro xeinyjka u KUIIOK
IpH kpoBu
|oT cBOMCTB MeMOpaH
|OT X KOTMYecTBa
|oT MeTO/1a BcachIBaHUS

~ OTpaBJyieHUs, OCHOBAHHBIE HA y4€T€ OCOOCHHOCTEW KIMHUYECKOTO TEUCHMUS,

KJIaCCU(ULIMPYIOTCS HA ... .
locTphle U XpOHUYECKHUE
|YMBIIIIEHHbBIE
|OBbITOBBIC
[mepopasibHbIE
|MHTaNISAIMOHHBIE

~ [1o ycnoBusIM BOSHUKHOBEHUS OTPABJICHHS KJIACCUPUIIUPYIOTCS HA ... .

|OBITOBBIEC U TTPOU3BOACTBEHHBIC
|crmyqaitHbie

|MHTaNSAIMOHHBIE
|YMBIIIIEHHbBIE

locTphIie U XpOHUYECKHUE

~ 1o mpuymHaM BO3HUKHOBEHHUS OTPABJICHUS KJIaCCU(UIIUPYIOTCS HA ... .

|cITyqaifHbIe ¥ yMBIIICHHBIC
|IpOU3BOICTBEHHBIC
|ObITOBBIC

|MHTAJISIITUOHHBIE

locTpble

~ B 3aBUCHUMOCTH OT HyTeﬁ IMOCTYIUNICHUS S10B B OPTraHNU3M OTPABJICHUA

KiaccuumupyroTes Ha ... .
|MHTaIAIIMOHHBIEC U TTEPOPATHHBIC
locTpble
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|XpoHHYECKHE

|yMBIIIITIEHHBIE

|OBITOBBIC

~ Ha TOKCHYHOCTh MOCTYNUBIINX B OPTAHU3M XHMHYECKUX COSTMHEHUN
BIIUSIET ... .

|pacTBOPUMOCTB B BOJIE H KUPAX

|mo3a

[pH xemynka v KAIIOK

|OMOXMMUYECKU COCTaB KPOBU

|TUIBI MEMOpaH KJIETOK

~ TOKCMYHOCTH MOCTYNUBLIETO B OPraHU3M BOJAOPACTBOPHUMOIO
AJTOBUTOTO BEILIECTBA 3aBUCHUT OT ... .

|cIocoOHOCTH UCCOLMPOBATH HA HOHBI

|KOHIIEHTpALIUH

|TrIa MeMOpaHbI KJIETOK

|oT pa3zmepa ero yacTuil

|103B1

~ TOKCHYHOCTH MOCTYMUBIIIETO B OPTaHU3M TBEPAOTO SAOBUTOTO
BEIIECTBA 3aBUCHT OT ... .

|pazMepa ero yacTuil

lero pacTBOpUMOCTHU

|103b1

|cClIOCOOHOCTH TUCCOLIMPOBATH HA MOHBI

|KOHIIEHTpAIIUH

~ OpHa 1 Ta e 7034 5712, MOCTYNHUBIIEr0 B OpraHU3M Pa3IudHbIMU
My TSIMU, MOYKET BBI3BATH ... .

|HEOTMHAKOBBIN TOKCHYECKU dPPeKT

|0IMHAKOBBIN TOKCUYECKUN 3D PeKT

|TepaneBTHUECKUI YPeKT

[ruGens opranusma

|yCKOpEeHHOE BBIJICIICHHE €r0 U3 OpraHn3Ma

~ TOKCHYHOCTh XMMHUYECKHUX BEIIECTB 00YCIIOBICHA HAJTUYUEM B UX
MOJIEKyJIax ... .

lonpeneneHHbIX (QYHKIIMOHAIBHBIX TPYII U ABOWHBIX CBSI3EH

|BOJIBI

lyrnepona

|caxapa

[TJTFOKO3BI
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~ MeMmOpaHbl KJIETOK IEPBOTO THUIA MPOMYCKAIOT MOJEKYJIHI ... .

|B 3aBUCMOCTH OT UX JUNOQPUIBHBIX CBOICTB

|B BIJIE KOMIIJIEKCOB

|13 cpezbl ¢ MeHbIIEH KOHIICHTpAIMel B cpeay ¢ Oobliei KOHIIeHTpaIe
|BOJIBI M aHHOHBI HEOOJIBIIIOTO pa3Mepa

|13 cpenbl ¢ 0OMBINIEH KOHIIEHTpAIlMEl B Cpeay ¢ OOJBINCH KOHIICHTPAIHEH
~ MeMOpaHbl KJIETOK BTOPOIO TUIIA TPOITYCKAOT MOJIEKYJIHI ... .

|B BIJIE€ KOMIIJIEKCOB

|B 3aBUCIMOCTH OT UX JUTOPUIHHBIX CBONCTB

|3 cpebl ¢ MEHbILIEH KOHIIEHTpaleil B cpeay ¢ Ooubleii KOHIIEHTpalen
|u3 cpenbl ¢ 00JbIIeH KOHIIEHTpaIMen B cpely ¢ OOJIbIIei KOHIICHTpaluen
| BOZIBI ¥ aHHOHBI HEOOJIBIIIOTO pa3Mepa

~ MeMOpaHbl KJIETOK TPETHETO THUIA MPOMYCKAIOT MOJIEKYJIHI ... .

|3 cpezbl ¢ MEHbILIEH KOHIIEHTpaIeil B cpeay ¢ Ooublieil KOHIIEHTpalen
|B 3aBUCMOCTH OT UX JUTOPUIHHBIX CBONCTB

|BUIE KOMIUIEKCOB

|BOJIBI M aHHOHBI HEOOJIBIIOTO pa3Mepa

|u3 cpenbl ¢ 0oMbIel KOHIICHTpAIMel B cpey ¢ O0Jbleld KOHIIeHTpaluen
~ MeMOpaHbl KJIETOK YETBEPTOIO TUIIA MTPOITYCKAIOT MOJIEKYJIHI ... .

|BOJIBI M aHHOHBI HEOOJIBIIIOTO pa3Mepa

|B 3aBUCIMOCTH OT MX JUNO(PUIBHBIX CBOICTB

|13 cpenbl ¢ 00JIbINeH KOHIIEHTpAIMel B cpeay ¢ OOJIbIel KOHIICHTpaluen
|13 cpenbl C MEHBIIEeH KOHIIEHTPAIMEH B Cpey ¢ OOoJbIlel KOHIIEHTpaIuen
|BUIE KOMIUIEKCOB

~ JlefcTBHE TOKCUYECKUX BELIECTB, BCTYIIMBIIMX B KOHTAKT C
KJIETKAMHUOPraHu3Ma, IPOSIBISETCS MPU UX B3aUMOJECHCTBUU C ... .

|perientopamu
|omurocaxapunamu
|monucaxapugamMu
|munugamu
|MyKomoaucaxapuaaMmu
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1. TakbipbiObl: Kemea TOKCHKOJOTUSJIBIK 3epTTeyJiepaeri XuMms-
TOKCHKOJIOTHSJIBIK 3epTTeyJiep epeKuIeJiri
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2. MakcaTtbl: CTyJJEHTTEpre yJibl 3aTTapFa KIMHUKA-TOKCUKOIOTUSUIBIK TaJJIay
YKOHE aJIbIHFaH HOTIIKENEP/Il IyPhIC KOPBITIHABLIAY IBI YHPETY YIIIH OJIapIblH,
O1UTIMIH XoHE TYCIHIKTEPIH KaJIBIITACTHIPY.

3. Japic Te3ucrepi
Kocnap:

1. AHanuTUKAIBIK TOKCUKOJIOTHSFA KipicIie:

a) AaHAIMTUKATBIK TOKCUKOJIOTUSIHBIH MIHJIETTEPI;

0) aHATMTUKAJIBIK TOKCUKOJIOTHSIHBIH MOHI.

2. KiMHHMKa-TOKCUKOIOTUSIIBIK TaJIAyIbIH €PEKIIeITIKTEPI.
3. Ynap meH ynaHymap.

AHAIUTHKAJNBIK  XUMHUSIHBIH  peakIusulapbl ~ MEH  Tocuiepi
TOKCHUKOJIOTHUSUIBIK XUMHMSI OJIAPJbI ally >KOHE MOJIIIEPiH aHbIKTay YIIH KeHIHEH
nainanansiaasl. KeiOip dapmaneBTik npenaparrap yjaaHyra ceden 00ybl MYMKIH.
Ocspl mpenapaTTap/pl amry YIIiH XUMHS TOKCUKOJOTHSUIIBIK Tajijayna Oip ChIbIpa
xKarnainapaa ¢dapManeBTIK TOICUIIepl KOoJAaHbUIaAbl. YiaHyra ceOerur OoiFaH
ecimaikrep Oemikrepin XTT ¢apmakorHoctuka Tocuiepl  KOJJaHBLIAJIbI.
TOKCUKOJOTUSAIBIK XUMHSI TOPITIK 3aTTapMEH yJIapAbIH METa0O0JM3M MPOIECTEPiH
3epTTEUTIH OWOJOTMAJBIK XHMHS >KOHE Olp ChIIblpa MOHAEPIMEH OaillaHbIcTa
Oonapl.

AHATIMTHKAJIBIK TOKCUKOJIOTUSIHBIH MIHAETTEPi MEH MIHi

TOKCUKOJOTUSAIBIK XUMHUS YJIaHy JIUAarHOCTHKACBIHIA JKOHE KBUIMBICTICH
KYpecylie YJIKEH MaHbI3fa He. 3epTTEeNETIH OOBEKTTEp/Ae YiapablH OOIybl >KOHE
MOJIIIepl Typasibl XUMHUS-TOKCUKOJIOTTAPIBIH KOPBITHIHABICH], COT-MEIUIIMHACHI
capamnibuiapbiHa (yJaHy ceOenTepiH aHbIKTay YIIiH) %KOHE COT Teprey OpbIHIaphiHA
(KbUIMBICTHI allly, MEMJIEKETTIK 3aHJbUIBIKTHI )KOHE TOPTIOIH HBIFANTY YIIIH) YJIKSH
KOMEK KepceTei. TOKCHKOIOTHSIIBIK XUMHUSHBIH MPO(HUIIaKTUKAIBIK OarbITTayaa aa
MaHbI3bl  30p. XajblK MIAPYallbUIBIFBIHAQ  KOJJAHBUIATHIH  JKEKEIIeTIeHTeH
(dhapMarieBTiK mpernapaTTap MEH 3aTTap/blH JKOFapFhl YIIAFBIIITHIFBl TYPaTbl XUMHS -
TOKCHKOJIOTHSUTBIK TOKCHUKOJIOTOTAP/AbIH, TUTEHUSCHUIAPBIH, (HapMaKoJOTTapabIH
KOoHE FBUIBIMM Oacka cajajapjarsl 0acka MaMaHIApAbIH KOPBITBIHIABLIAPHI OCHI
3aTTapAbpl KOJJIaHYyAaH IIBIFApBINl TacTay HEMECE OJlapJbl CaKTay >KaraadiaapbiH
©3repTy JKOHE XaJIbIKKa 0acTay MocesecCiH >KOHIe KOKOFa Heri3 OoJajbl. YIJIarbIil
3aTTap Oap ayaHbl KOHE OHEPKOCINT MEKeMelepl MaijaliaHFaH CyJapibl XUMUS-
TOKCHKOJIOTHSUTBIK JKOHE CAHUTAp-TUTHCHAIIBIK 3EPTTCY HOTIDKETEPl CaHUTAPJIBIK
KOpFay MEKEMeJEPiHIH THICTI MEKeMelep ajIblHa KYPBUIBICTBI TOKTATy HEMeEce
Ta3apTKBII KOHIBIPFBUIAPABI KalTa Kypy KaKeTTIr Typasbl Macelie KoTepy YIIiH
nanjgajgaHabl.
TOKCUKONOTUSANBIK XUMHS TOCULIEPIH TaljanmaHa OTBHIPHIN, CYMEH ayaJarbl YIIbI
3aTTapJAblH IEKTI JCHIeHIeri KOHIICHTPAIUSACHIH aHBIKTAHAbl JKOHE OaKbLIaiIbI.
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Kepceriniren Tocuigep NMECTULMATEP/IIH JKOHE ac OHIMACPIHACT1 KeUOip yiarbIil
3aTTapAblH  KalAblK MOJIIEPIH >KOHE OacKkajaplbl KallbIlIKa KEeNTIpy YIIiH
nariganadanbl. JKekemeneHreH XWMUSUTBIK —3aTTapAblH  YJIAFBIITBIFBl  TYypaibl
JEPEeKTEP XaJblK apachlHIa CAHUTAPJBIK arapTy >KYMBICHIH, YJIAFbBIINI 3aTTap.Ibl
naijanaHy epekeJepiH TYCIHIIpY JKOHE OChl KOCBUIBICTAPMEH YJaHyJaH
CaKTaHJIBIpyFa apHaJFaH Mapayap YIIiH NaiataHblIaibl.
AHAIUTHKAJIBIK TOKCUKOJIOTUSIHBIH TAJAAY/AbIH epeKieTikTepi
XTT-ra ToH Oipceimbipa epekmenikrep 6ap. XTT-na ymanran 3artapabl
Anry oHEe MeJIIEepIH aHbIKTAay YIIIH aHAIUTHUKAJBIK XKoHE (apMHAIeBTIK XUMUsIA
KOJIJaHATBIH OipKaTap peakmusiap MEH TocUiiep naijanaHbuiaabl. bipak Oy
peakuusiap MEH TOCUIACPIIH Ke01 CE3IMTaJIIBIFBIHBIH HEMece
cneninuKanusablFblHAa ~ TOMEHJETIHEH  XUMUU-TOKCUKOJIOTHSUIBIK — Tajjay
MakcaTTaphbl yiiiH xapamchi3z. XTT-na ynarsiin 3arTapAbsiH 00JIMallbl MOJIIIEpi FaHa
OoJaThIH 3€epTTEy OOBEKTTEPIHIH Op alyaHIbIFbIMEH cunaTTanajabl. byn 3arrtap
OMOJIOTHUSITBIK MaTPEHAIIJIBIH MOJI MOJIIIEPIHIE MUKPOChIHAMaIap OOJIbIT TaObLIaIbl.
Vnareim 3artapAsl Auly MEH MeJIIEpIH aHbIKTayJla KIPICyJE€H alJblH OJap.bl
TUICTI 00BbeKTTEp/IeH Ooin amy Kaxker. XTT OapbIChiHIA 3epTTENETIH O0BEKTTEH
yAarbllll 3aTThl O6Jy/ne JaWbIKChI3 TOCUI KOJJAaHFaHIA, OJ >KapThbUlall Hemece
TYTEJIAEH JKOFAJIbIN Keyl MYMKIH. Opi O1pChIIbIpa Karaaiiapia Tek Oip FaHa 3aTThl
OpTYpJi 00BEKTTEPACH 06Ty YIIIiH 0acKa TOCUIAEP KOIJAaHy KaXkKeT.
XTT epexuenikrepiHiH O0ipi MbIHAJAM:
1. VYnanyra ceOemmri OoyFaH 3aTTaplbl 3€pTTEyMEH KaTap OJapblH
MEeTa0OJIUTTEPIH /1€ OMOJIOTHUIBIK MaTepuasiad 0oy xKoHe aHBIKTay KaXKeT.
Onik  MaTepuanblHIa  YIAHABIPYIIBI  3aTThIH ~ MOJIIEepi  IIaMalbl  FaHa
OONATBIHIBIFBIH €CKEPIN, OChI 3aTThl AIIy VIIIH CE3IMTall peaKIusIap/Ibl
nmaiyianany Kepek. bipak, »Xorapbl ce3iMTall peakusapabl IaiTalaHFaH/ia
OMOJIOTUSITBIK MaTeprall ChIFBIHABIIAPBIHAH TEK yJIaHyFa ceOern OOJIFaH yIIbl 3aTThl
FaHa eMec, JeHEe KJeTKajlapbl MEH YJINalapblHbIH Kypamabl Oemiri OoJbin
TaOBUTAaTHIH KehOip Oacka 3atTapasl na (Hg, Fe, Ca, Na), corpIMeH Katap eJyacH
OYpBIHBIPAK €MJIIK MaKcaTIeH TepaneBTIK MeJlep/e KaObUIJaHFaH JAOpuUIIK
3artapael Aa Anry MymkiH. COHIBIKTaH, capariibl-XUMUK 3ePTTEICTIH 3aTTapbl
alryFa KOJITaHBLJIAThIH PEeAKIMSIIap HOTWXKEIIEPIH IypbhIc Oaranail Ouryre THic.
Yaap xoHe yaany
Kazipri ke3ne meauiMHaaa KOJIJIAHBLIATHIH (DapMalleBTIK MpenapaTTapiabiH
caHbl oTe Kom. by mpenaparrap TepamneBTik MeepAe (103a1a) aypy caiiapblHaH
Oy3bUIFaH JCHE KbI3METIH KajimbiHa kentipedi. Keiibip xarmaiimapma Tek Oip FaHa
JOpuTiK 3aTTap (IIamMaaaH ThIC MOJIIEPE, JACHE PEaKIUSICHIHBIH O3TepyIHC KOHE
T.0.) amaMaap MEH >KaHyapJiapra 3usHIbI dcep kepceTeni. Onap IeHEHIH MaHbI3IbI
TIPIIUTIK OPEKETIH Oy3ybl, MaTOJOTHSIIBIK ©3TepiCTEp TYABIPYbI, all OipcChIIbIpa
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JKaraaiiap/ia eJiMre oKeJir corybsl MyMKiH. J[opislik Hemece 6acka 3aTTap ocepiHeH
TYBIHJIAWTHIH MATAIOTHSUIBIK ©3repicTep KOMILIEKC] YJaHy HEMece HHTOKCHKAIUS
(1eHeHiH yJIaHybI) JIeTI aTaJIaJIbl.

VYnaHy ngen ofeTTe «3K30TEH[» yiap JeN aTalaTblH, SFHU JIEHEre ChIpTTaH
KEJIIIT TYCETIH YJaFbIII 3aTTap TYFhI3aThIH MHTOKCUKAITUSIAPIbI alTaabl. Y 1aHyFa
ycTeme mediiepie AeHe KbI3MeTiH Oy3aThlH TeK (papMaleBTIK Hpenaparrap raHa
€MeC, XaJblK IapyallbUIBIFBI ~ MYKT@Xbl  VIIIH  IIBIFAPBUIATHIH  (AyBUT
[IapyamibUIbIFBIHIA OCIMAIKTED MEH >KaHyapiiap 3USHKECTEpIMEH Kypecy YIIiH
KOJJIAHBIJIATBIH ~ YJIbl ~ XUMHKATTap, OPTYPJIl TEXHHUKAJIBIK  CYMBIKTBIKTAP,
TYPMBICTBIK XUMHUS 3aTTapbl *KoHE Oackaiap) KemTereH Oacka 3arrap jJa ceOeril
6onaapl. COHIBIKTAH TOKCUKOJOTHSIJIBIK XHMHSHBI OKbIFaHAA YyJaHyFa ceoen
00Jybl MYMKIH 3aTTapiblH OopiH, oJapblH (papMaleBTIK Hpernaparrap peTiHie
KOJJIaHBbUTyblHA HE Oacka TarailblHIaTyblHA KapamacTaH yiap Jemn aTaiMbI3.
Toxcukosorust (Tpek ce3niepi «y» KoHE «UIIM») YIIbl 3aTTap/IbIH KACHUETIH KOHE
OJIap/IbIH JICHEI€ TATOJIOTUSIIBIK ©3repiC TYFhI3ybIH 3€pTTEUTIH FhUIbIM. COHBIMEH
KaTap TOKCHUKOJIOTHS €MJEYy KOHE YyJIaHyJbIH ajblH aly YIIiH KOJIJaHBLIATHIH
THIMII 3aTTap/Ibl 3epTTeiai. TOKCUKOIOTUSIIBIK XUMUS YIIbl 3aTTap MCH YJIaHY/IbI
OJIapAbIH YJAHIBIPY JUHAMUKACHI (TOKCHKOJOTHSIIBIK JUHAMHKACHI) IKOHE
YIaHIBIPY KHHETHKACH! (TOKCHKOJIOTHSUIBIK KHHETHUKACHI) TYPFBICKIHAH 3E€PTTEH/II.
VYnaHaelpy IWHAMUKACHI JIET€HJIE yJbl 3aTTapAblH JCHETe ocep €Ty MEXaHH3MiH
TycCiHenl. YJIaHaapy KUHETUKAachl JACHEAE YJbl 3aTTapIblH ©3repiCKe VIIbIpay
npoiiecid (yJbl 3aTTapAblH JCHEAE CIHIPUIYiH, TapajlyblH, OJApIbIH JIeHEIEH
OemniHyiH koHE T.0.) 3epTTeiial. YnapIblH yJIaHABIPY KUHETHKACHIH Oy XUMUS-
TOKCUKOJIOTHSUIBIK ~ 3€pTTE€yre  JKaTaTblH  ar3ajiap MEH  OMOJIOTHSUIBIK
CYMBIKTBIKTApbI AYPHIC TaHAayFa, yjaHy ceOenTepiH aHbIKTayFa OaillaHBICThHI
XTT noTmxenepin Aypeic Oaranayra MYMKIHIIK Oepei.

YaanyJiap KoHe 0JIapAbIH KIKTeyi

Vw1 3atTap ocepiHEeHOOJIFaH yaHyJIap/blH *KeKe KiKTenyl )KK. Ka3ipri yakrra
KJIMHUKAJIBIK €peKIIeIKTepiHe (KYLITI %oHE CO3bUIMAJIbl) YIIaHy *KardaislapbiHa
(TYPMBICTBIK, OHJIPICTIK >KOHE OacKajiap), JeHere TYCy >KojjapbiHa (aybI3
apKbUIBI-TIEPOPANBIABIK, aya apKbUIbI-MHTASLMIIBIK XKoHE Oackaiap) >kKoHe T.O.
Oacka cebenTepre HETI3/I€NIeH YlaHylapAbelH OipHeme xikreyiepi Oap. bi3
ylaHyJapJblH KOPCETUITeH TYpJEpiHiH KeuOipeyJiepiHiH FaHa KbICcKallla
cUNaTTaMachlHAa TOKTAJIAMBbI3.

Kyuwri ynanynap. JleHere yibl 3aTTap/IbIH 6T€ apTHIK MOJIIEPiHIH dcepi
HOTHXKECIHIE Oacranajsl. Omnap KbLI1JIaM aypy oenrijepiMeH
(cunmTOMaTHKACKIMEH) KOcCa KYpeadl JKoHe OipHeimre MUHYT (CHHWIBA1 KBIITKBLT
’KOHE OHBIH TY3bl) CaraT HE TAYJIK IMIHAE OJyMeH asKTalybl MyMkiH. Kenm
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Karnainapaa ylaHynap Ke3JAercok OoJibil TaObuiabl. Anaiifa entipy Hemece
KYH3elIreH aJaMHBbIH 9JICI3 XalllH OJIaH 9pl HallapjaTy MakcaTbiIMeH (OHBIH
MYJIKiHE B¢ OOy YIIIiH, 30piay koHe T.0. MaKcaThIMEH) o7Icii KaTThl YIaHABIPY
KPUMUHAIIBIK (KBUIMBICTBIK) JIET aTajajibl. YIIbl 3aTTap ©31H-031 eNTipy YIIiH
ne (CyuIMHAIABIK YIaHyJ1ap) KOJAaHbLTYybl MYMKIH.

Kymri ocepii ¢apmanieBTik npenaparrap/bl ©31H-031 €eMIey MaKCaTbIMEH
KaObUIIaFaH agamMaap/IblH KYIITI yIaHy XKarmannapsl ga 6enrim. Kymi ynanyra
MeIUITMHA KhI3METKEPJICPiHIH HEMECe IopixaHa KbI3METKEpIIepiHIH KaTeci cebern
OonraH xkarnannap Oipmiama cupek, Oipak keszaecinm Typansl. KymTi ynanynap
JopliepAl aypy JCHECIHE MepopajbIblK €HTrI3y OpHbIHA KYpe TaMbIphIMEH
K10epy AYpBIC €HTr130ey TICUTIH/IE /e Ke3AECeIl.

CosbliManbl yJaHyJIapFa JcHEAe KUHaTyFa OeiliM yJibl 3aTTap/blH a3
MOJIIIEPIH Y3aK YaKbIT 00iibl KaObUIAay cebemn Oosanbl. MyHai 3aTTap KaTThl
yIaHABIPMANIBI, olTCee, NICHEHIH HEe OJI, He OYJ KbI3METIH OYJIipy MYMKIiH.
Cospummanbl — yia"ynap Oasy SKypyiMEH KoHE ayblpy  OelnriiepiHiH
(CUMIITOM/IaPBIHBIH) KOMECKITITIMEH CUMATTaIa Ibl.

KaciOu yaanyaap. MyHpail ynanynap yibl 3aTTap ©HIIPUIETIH HEMece
naianaHblIaThlH 3aybITTapia, ¢adpukaizapia opTYpial KOCIIOpbIHAAPBIHAA,
xumusl JabopatopusiapblHga keszgecenl. OcblHAAll 3aTTap OCEpIHEH  YJIb
3aTTapMEH KYMBIC iCTeTiHAep yIbIpaiabl. OChl 3aTTapMEH KYMBIC 1CTETEH/IE
TEXHUKa KAyICIAIr epexesieplH caKkTaMay HOTIDKENEepl CO3bUIMalbl yJaHyFa
ceben Oousanpl. bipak ymarelmn 3aTTap asKTalaThlH HEMECE TOCBUIATHIH
Ka3aHABIKTap, Kypajaap, ChIMBIMABUIBIKTAp arnaTKa YIIbIparaHaa, ojap KyIITi
yJlaHyJapFa ajubI KeJel.

TYpMBICTBIK yJIaHYJIap Ke31eiCOK yJIaHyJap KATAPbIHA KATAAbI

Omap y#l INIHAIK JKOHE IMAPYalIbUIBIK TYPMBICTA YJIbI 3aTTap.ibl
(KeMiprimTep/l, HUSHALI KOHIIKTEPAl KOSTHIH 3aTTapibl, KUIM Ta3aJlalThIH
CYUBIKTBIKTApJIbl JKOHE OacKajgapibl) VYKBINChI3 CaKTay KOHE JOpUIIK
npernaparrap OpHbIHA KOJIIaHy HOTHXKECIHJE TyblHIaWabl. EpecekTepin
TYPMBICTBIK yJIaHyJIapbl OJapJblH MacC KYHIHJE aJKaoroJib 1MINMAIKTEPAiH
OpHBIHA KaTeliecim  opTYpJil  CYMBIKTBIKTApAbl MaijanaHy cajjapblHaH
OOJIaTBIHBIFBI Ja CUpPEK eMec. banmamapablH KOJIBI KETETIH KepJe YKBITICHI3
CaKTaJaThlH JOPUIIK >KOHE TYPMBICTBHIK YJIAFbIII 3aTTapMEH OJIapAblH YJIaHy
Karnmaimapsl Oenrimi. TypMBICTHIK yiIaHyJap KaTapblHa albKOTaJIN3M MEH
KapKOMAaHMSI JKaTaJIbl.
4. UnocTpaTuBTI MaTepuas:
- mpe3enTarust MicrosoftPowerPoint.
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5. ¥ chIHBLIFAH d1e0neTTep

Heri3ri:
Ka3ak TiIiHze:

ApwictranoBa, T. A. DBHOJOTHANBIK MaTepuaiaH MUHEpaIIay OIiCIMEH
OKIIAayJaHAaThIH yJbl JKOHE KYIUTI ocepii 3arrap TOOBL: XUMHUA -
¢dapmaneBTukanbiK ¢ak. [V Kypc cTyaeHTTepiHe apHajfaH OKy Kypauisl / -
Anmatsl : OBepo, 2012. - 100 6et. C
ApsicranoBa, T. A. BHoNOTHANBIK MaTepuangaH dKCTPAKIUS OJICI apKbLIBI
OKIIayJIAaHATBIH yJIbI JKOHE KYIITI ocepil 3aTTap TONTAaphl: XUMHUSA -
dapmaneBTUKAIBIK QakynbTeTiHIH [V-Kypc CTylneHTTepiHe apHallfaH OKYy
Kypauibl / - AnMartsel : 9Bepo, 2012
MyxametrkaHoB, A. M. XuMHANBIK KAapyAblH Kbl XOHE MEIUIMHA-
TaKTUKAJIBIK CHIIATTaMachl . OKy Kypajbl. - 2-6ac. - Kaparannael : KK "Ax
Hyp", 2013.
Opnab6aesa C.K., Cepikbaena A.Jl., Kapakymnopa A.Ill., )Kymataesa I'.C. Cot-
XUMUSJIBIK capanTay >KOHE AHAJIMTUKAIBIK IHUarHocTHKa. OKy-9[ICTEMENIK
Kypajbl. — AnMatsl: «29Bepoy» Oacmacsl, 2016. -2800.
TyneeB, WM. KiuHukanblk TOKCUKONOTUSA: OKYy Kypaubl/. - IIIpiMKeHT:
"Hypmana - LTD", 2013. - 592 6er. c.
[ykip6ekoBa, A. b. TOKCHUKOJIOTHSUIBIK XUMUSA : OKYJIBIK . - AJMatsl : DBEpO,
2013

opbIC TijJTiHAE:
Bepreituuk T.X. Tokcukoiorndeckass XuMusl: y4eOHUK ISl CTYJASHTOB (hapM.
By30B u ¢akynbreToB / T.X. Bepreituuk; pea. E.H. Bepreituuk . - 3-e uzn.,
nepepad. u non. - M.: MEInpecc-undopm, 2012. - 432 c.
[Tnetenéna, T. B. Tokcukonoruueckass xumus: yueOHuK /. - M.: [DOTAP -
Menua, 2013. - 513 ¢
Tokcukonoruyeckass XuMusi: MeTabOJIM3M U aHAJIU3 TOKCUKAHTOB: y4eOHOE
nocobue + CD/ nox pen. H.U. Kanetunoit. — M., 2008. — 1016 c. [1epemer.
Tokcukonoruyeckass xumus: yueOHuk / nmon pea. T.B. Ilnerenesoit. — 2-oe
u3a. — M., 2008. — 512 c. [lepenner.
TCX-CKpUHHHT TOKCHUKOJOTMYECKHA 3HAYUMBIX COEIUHEHUN, HU30JIMPYEMBIX
IKCTpakiuen u copbimed : ydeOHoe mocobue / I'.B. Pamenckas, I'.M.
Ponnonosa, H.M. Ky3nenosa u A.E. Iletyxos ; pea. A.Il. Ap3amacues . - M.:
I'SOTAP-Menana, 2010. - 240 c.

IJICKTPOHABI 6aCLI.]'IbIMI[apI
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1. AHamuTH4eCcKas JAUArdHoCTHUKa HapKOMaHHNHN 51 TOKCHUKOMAHHUMN.

buoananutuyeckas XUMHA U TOKCHKOJIOTHUS [DJEKTPOHHBIM pecypc /
IOKI'®A; Mea. u dapmaneBTuueckuil (akyiabTeThl. - DIEKTPOH. TEKCTOBBIE
naH. ( 25,4 M0). - lllemvkent: b. u., 2011. - 351. ont. quck (CD-ROM).

2. Tokcukonormueckas XuMusi. AHAIUTHYECKAsT TOKCUKOJOTHUS [DJIEKTPOHHBIN
pecypc]: yuebnuk / mox pen. P. V. XaOpueBa. - DneKTpoH. TEKCTOBBIC JaH.
(43,7 MB). - M.: U3parennckas rpynmna "I'D0TAP- Meaua", 2010. - 752 c.

a1 ont. auck (CD-ROM)

3. XUMHYECKHE OMAaCHOCTM M TOKCHUKaHTHI. [lpuHiumnel Oe3omacHOCTH B
XUMHYECKOM J1abopaTopur [DNEKTPOHHBIHN pecypc] : yueOHoe mocooue / JI. B.
EBceeBa [u ap.]. - DnekTpoH. TekcToBbie naH. (47,2M0). - M.: "Jlutteppa",

2017. - an1. onit. muck (CD-ROM).

4., XuUMHANBIK KAaylTEp MEH YBITTBUIBIKTAp. XHUMHUSJIBIK 3€pTXaHaJarbl
KayllCi3IK YCTaHbIMJIApbl [DJEKTPOHHBIM pecypc]: OKy Kypalbl =
XUMUYECKHE ONAacHOCTH M TOKCUKaHThL. [IpuHuuMIBI Ge30macHOCTH B
XUMUYECKOH JlabopaTopun: yueOHoe nocodue / Y. M. JlarxaeB. - DJIEKTPOH.
TEeKCTOBbIE AaH. (67.9M0). - M. : "Jlurteppa", 2016. - 4800. c

KOCBIMIIIA eneﬁneTTep:

1. Kysbmenko, A. H. CtanaapTuzanus JIeKapCTBEHHOTO PACTUTEIBHOTO ChIPhS U
pPacTUTETHHBIX COOPOB METOIaMU MOHO-IKCKITIO3HOHHOM M Ta30- KUIKOCTHON
xpomarorpaduu: MmoHorpadus. - Anamats : IBepo, 2017. - 120 c.

2. Cpayb6aeB, E. H. OHaipicTiK TOKCHKOJOTHS HETi31. OHIIPICTIK ylap >KoHE
yJlaHyjap: OKy-oAicTeMeNiK Kypaiu /. - Anmatsl : OBepo, 2014. - 156 Ger. c.

6.bakbu1ay cypakTapsbl:

~ OTKIp yJaHyjap ar3ara yJbl 3aTThIH ... 9CEPl HOTHKECIHCH TYbIHIANTIbI.

|O1p peTTiKk MakCUMaJb/Ibl 1032

|y3aK yakbIT OOMbI MUHUMAJIb/IbI 1032

|H_ICKCi3 A03aHbl CUMIITOMATUKAJIBIK KOJIJIaHY

|MUHUMAaJTBIBI 1032

|0ip peTTik MakCHMasIbaBI 03aHbI Y3aK YaKbIT OOMBI KOJIIaHY
~ Ac apHachl apKbUIbl TYCKEH 3aTTapiblH CIHIpUTYl, OJaplblH (U3UKAIBIK

AKOHEXUMMUSITBIK KACUETTEPI, ... TOYEIIII.

| ackazan meH imekTiH pH-bHa

| KaHBIH pH-bIHA

| MeMOpaHaapIbIH KaCUETTEPiHE
| Meepine

| cinipiny amicine
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~ KIMHMKaIBIK aFbIM €PEeKIIITIKTEpiHe HeT13/1eJINeH yIaHyJiap ... 00BN
KJIacCUpUKaAIUsIaHA b,
|oTKip KOHE CO3BLIMAITBI

lometii
|TYPMBICTBIK
[mepopatb st
|MHT JISITUSLITBIK

~ [Tlaiina 6oy >xargaitnapeiHa OalJIaHBICTBI yJIaHydap ... OOJIBIIT
KJ1accuuKausIaHaIbl.

| TYPMBICTBIK KOHE OHJIIPICTIK

| Ke3J1ercoK

| THT JTSIITUSITBIK

| omeiti

| ©TKIp XKOHE CO3BLIMAJIBI

~ Ilaiima  Oomy  cebentepiHe  OaljaHBICTBIyJIaHyJap ...  OOJIBIMN
KJ1accu(UKaIUsIIaHAIbI.

| Ke3/1eCOK XKoHE dJIeHi

| eHIIPICTIK

| TYPMBICTBIK

| THT QJISITTUSLITBIK

| eTKIp

~ AF3ara eHy KoJJapblHa OAIaHBICTHI YIIAHYTAp ... OOJBIT
KJ1accuuKaIysIaHa Ibl.

| FHTAJISIUSITBIK YKOHE TIEPOPAITHIIBI

| eTKIp

| co3pUIMAITBI

| omeiii

| TYPMBICTBIK

~ A¥3ara TYCKEH XUMHUSIJIBIK KOCBUIBICTAP/IBIH YJIBUIBIFBIHA ... 3CEP €TE/l.

|cy MeH Maiinap/a epirimriri
|moza

lackazan meH imek pH-b1

|KaHHBIH OMOXUMUSIIBIK KYPaMbl
PKacyiia MemMOpaHanapbIHbIH TYP1

~ AF3ara TYCKEH Cy/la €pUTIH yJIbl 3aTThIH YJIbUIbIFbI OHBIH ... TOYEJIL.
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|[MoHmapFa guccoImanuaiany KabiieTine

|KOHIICHTpAIUSICHIHA

PKacyiia MemMOpaHanapbIHbIH TYpiHE

|OemnIeKTepiHiH oIIIeMine

|mo3aceiHa

~ A¥3ara TYCKEH KaTThI YJIbl 3aTTHIH YJBUIBIFBI OHBIH ... TOYEII.

|OemnmIeKTepiHiH oIIIeMine

lepirimTirine

|mo3aceIna

|[MoOHIapFa quccolualaiany KaoljaeTine

|KOHIIEHTpalUSIChIHA

~ OPTYPJIl )KOJIMEH aFr3ara TYCKEH yJbIH OipJied 103aCHl ... TYAbIPAIbI.

lopTypii yBITTHI 3P deKT

|0ipaeit ybITThI 3D PeKT

| TepaneBTUKANIBIK dPPeKT

|aF3aHbIH ©JIIMIH

| OHBIH aF3a/1aH KbUIIAM IIBIFaPBLTYBIH

~ XUMUSIIBIK 3aTTapIblH YJIBUIBIFBI OJIAPIbIH MOJICKYJIAChIHIAFHI ...
OaliaHbICTHI. |0enTiIl (YHKIIMOHAABIK TONITAp MEH KOC OalaHbICTapra

lcyra
[KeOMIpTEKKe
|[KaHT OeIerine
| rroko3ara

~  JKacymanapaeiH OipiHII TUNTETI MeMOpaHajlapbl MOJIEKYJadap bl
OTKI3el.

|muTIoUIBIRI KAaCUETTepiHe OalIaHBICThI

[KOMIUTIEKCTEp TYpiHAC

| KOHIICHTPAIHSCHI a3 OPTaJIaH KOHIICHTPAITUSACHI KOl OpTara Kapau

|Cy MeH eJiieMi a3 aHUOHIAPAbI

|KOHIICHTpAIHSICHI KOIT OPTaJIaH KOHIICHTPAITUACKHI a3 OpTara Kapau

~ JKacymanapablH €KiHIlI TUIITEr1 MeMOpaHanapbl MOJIEKYJIAap/bl ... OTKI3E/].

|KOMIUTIEKCTEP TYPiHAE
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|mumoduibapl KacueTTepiHe O0aiIaHbICThI

|KOHIIEHTpAIMSICHI a3 OPTa/IaH KOHIICHTPAIUACHI KOI OpTara Kapaii
|[KOHIIEHTpaIACH KON OpTaiaH KOHIICHTPAIUACHI a3 opTara Kapai
|cy MeH emreMi a3 aHHOHIAPIBI

~ XKacymanapaplH yUIHINI THOTETI MeMOpaHajlapbl MOJIEKYJanapabl
©TKI3€e/Il.

|KOHIIEHTpaIHCH! a3 OpTaJaH KOHIICHTPAIUCHI KOIT OpTara Kapai
|munoduiababpl KacueTTepiHe 0aIaHbICThl KOMIUIEKCTEP TYPIHJIE
|cy MeH eJieMi a3 aHUOHIAPAbI

|[KOHIIEHTpaLUSICHI KOT OPTaJlaH KOHIICHTPAIUACHI a3 OpTara Kapaiu

~ JacymanapaplH TOpTIHIII THUITErT MeMOpaHalaphl MOJEKyIalapibl
OTKI3el.

|cy MeH eutiieMi a3 aHHOH AP Ibl

|murnouIsIpl KaCUETTepiHe OalIaHbICThI

|KOHIIEHTpAIMSICHI KOTI OpTaJlaH KOHIIEHTPAITUSCHI a3 OpTara Kapaii
|KOHIIEHTpaIACH! a3 OpTajaH KOHIIEHTPALUSCHI KOIT OpTara Kapai

|KOMILIEKCTEP TYPIHJIE

~ AF3a )KacyllachIMEH KOHTaKTKa TYCKEH YJIbl 3aTTapiAblH acepl OJapiblH ...

OallTaHBICKAHHAH KEW1H OalKaIabl.

|perterrropapmen

|omurocaxapuarepMeH

|monmucaxapuarepmMer

|munuaTepMeH

IMyKOToJIucaxapuaTepMeH

~ OpOip MyIIeneri yIbIH MOJIIIEPi CO aF3aHbIH ... 0alIaHBICTHI.
|[KaHMEH KaMTaMachI3 eTUTyiHe

|cienduKaIbIK perenTopbiHa

| MemOpaHa TypiHe

|nuddy3us Typine


http://www.xumuk.ru/biospravochnik/882.html
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|cnenuukanbIk TachIMaIaFbIIITapbIHA

~ Vbl 3aTTap KaH TaCbIMAJIAarbIII KAITWJIJIAPpJIapaaH ... TYCQZIi.

PKacyImainiiK KeHiCTIKKe
Kacyrmara

K111l KaHAHAIBIMBIHA
|y7IKeH KaHaitHaIBIMbIHA

lmuM@a TyiiHaepine

~ OJICI3 OpraHUKaJbIK HETI3/Iep ... PEaKIUsUIbl 00Jica, HECEN apKbUIbl >KAKCHI

IIBIFapbLIa/IbL.
|KBITITKBLIT
[Shigwhisl
|OetiTapan
lonciz-ciTii

|[KaHBIKKBIH CLITLI1

~ Honpapra »akchl TUCCOIMAIIMATAHATBIH KYIITI diIekTpoautTep HECeN apKbLIbI

... OOJIFaHJ1a IIBIFAPBLIAIBI.
IpH=5,6

IpH=7,8

IpH=12,0

IpH=2,3

~ Kenteren yibl 3aTTapAblH METa00IM3MbI OaybIp/ia OTETIHIIKTEH OJap/iblH T

APKBUIBI IIBIFAPBUTYHI ... OAMIaHBICTHI 00JIA b,

|MOHCKYHaHapBIHBIH GHIHeMi MCH MOJICKVYJISIPJIBIK MacCbIHA

3aTTHIH MOJSAPIBIFbIHA
IMOJIeKyIaHbIH JUMOQUIBAUTITIHE
IMOJIeKyJIaHBIH THAPO(PUIIBIUTITIHE

KCEHOOMOTHUKTEPAIH (PYHKITMOHAIIBIK TONTapbIHA

~ Ynbl 3aTTap MeH OaybIipAa TY3UIT€H OJIapAblH META0OJUTTEPl OT aAPKBLIBI

1IIIEKKe OTII, KeH1H KaliTagaH KaHFa CIHIPUIIN ... OOJIHII IILIFa IbI.

| Oy¥ipek apKbUIbl HECETITeH



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

| cyTnien

| Tepi Oe3nepimMeH

| TBIHBIC aJlFaH ayaMeH

~ buonorusnplk Martepuanmapaad ajblHFAH CHIFBIHIBUIAPABI Ta3apTy ... 9MicCi

KOMET1MEH KYpPri3iie.
|xpomaTorpadus

| cmiekTpodoTomMepus

| Mukponuddysus

| MUKpOKpPHCTAIIIOCKOTIHS
| KaiiTa KprcTanaay

Kpeaut Nel-2

. TakbIpbIOBbI: AIaM MeH 5KaHyap ar3acblHIAFrbl KCCHOOMOTHKTEP

OuorpanchopmManUsAChI

. Makcathbl: CTyJIEHTTEpre yJIbl 3aTTapFa KIMHUKA-TOKCUKOJOTHSUIBIK TaJ1ay
YKOHE aJIbIHFaH HOTIKENEP/l IyPhIC KOPBITIHABLIAY Il YHPETY YIIIH OJIapIblH,

OLTIMIH ’K9HE TYCIHIKTEPIH KaJbIITACTHIPY.
3. apic Te3ucrepi:
Kocnap:

1. Vsl 3aTTapabpIH OpraHu3MIe €HY KOJAaphl, COPBLTY, COPBLTY MEXaHU3MI;

2. Y7bI 3aTTapIbIH OPTaHU3M/IE Tapaybl.
3. YnwI 3aTTapabIH opran3mie 6aiIaHbICy bl
4. VYnapablH OpraHu3MHEH OeiHyi



http://www.xumuk.ru/encyklopedia/2/5089.html
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VYiibl 3aTTAPABIH OPTAaHU3MIE €HY 7K0JIIapbl, COPbLIY, COPBLIY MeXaHU3Mi

VYnarpim 3aTTap CHIPTKBI OpTajaH alfHANBICTAaFhl KaHFa >KoHE auM(ara
eneni. OnapabIH aFbIMBIMEH YJIAFBIII 3aTTap KIETKAaapajblK CYHBIKTHIKKA, KEHiH
KJIeTKajJapra eTell. YIapAblH KIETKalapra epKiH ©TylHe OJapAbslH OeTiH
KOMKEpreH MeMOpananap keaepri 6omaapl. KieTka meMOpaHalaphIHBIH YIKCH
POJIIH €CKepe OTHIPHIN, OJIAPBIH KYPHUIBIMBIH JKOHE KBI3METIH 3€pTTEYTe YIIKEH
Hazap ayaapeliaapl. MeMmOpaHa apanac TUTFOCTI JUTUATEPIIH KOC KaOaThIHAH
Typansl. JlunuaTepaiH Koc KabaThIHIA KOMIPCYTEK Ti30€KTepl 1IIKe KaparaH
KOHE Y3IIKCI3 KOMIPCYTeK (a3achlH Ty3€lll, OJ1 JUMUATEPIIH TUAPODUIBIIK
TONTApbl CBHIPTKA OarbITTaiFaH. JlumuarepaiH KOC KabaThIHBIH opOip OeTi
aK3aTThIH MOHOMOJIEKYJIAJIBIK KaOaThIMEH KeMKepiuireH. MemOpana OeTiHze
OJIMTOCAaXapuATEpP, MOJUMEpPIIEp SPTYPJIl MOHOCAXapUITED JKOHE T.0. 00IaIbI.

Jlopunik  >KoHE yJbl 3aTTapAblH MeMOpaHa apKbUIbl KIIETKajlapra
TachIMaJIJIaybIHBIH OipHEIe MeXaHU3Mi OeTril.

MemOpanagapabin  OipiHmi Tumi. 3arrap OipiHIII TUI MeMOpaHachbIHAH
KJIeTkaapra nud@ys3us 3aHpl OolbIHIIA eTedl. bynm meMOpananap apKbUIbI
KJIETKaJapaarbl JUMOPWIBAIK 3aTTap KoHE TUIFOCCI3 KOCBUIBICTAPABIH IIAFbIH
MOJIEKYJIajapbl TacbiMajAaHaabl. MpIcaibl: 3TUJ CIIUPTI, allETOH, (PEHON KOHE
OHBIH TYBIHIBUIAPBI, OEH30JI, TOJYOJ, HUTPOOEH30J], apOMATTBIK aMHHJIEDP,
xmopodop™m, auxaopatan, CCls, HCIH, H,SO4, xmopisl, KyKipTTi, a30THI,
(dbochopabl, MBITITBIKTHI Ta3 KYHIHAET1 KOCBUIBICTAp JKaTabl.

Exinmi tTun memOpaHanapsl IUIIOCTI MeMOpaHanapblH KoOlH >KOHE Keuoip
noHmapAbsl oTkizedl. bipak omanpabsiH Keitbipeynepi KieTka MeMOpaHalaphbl
apKbBUIbI KJIETKajJapra KOMIUIEKCTEp TYpIHAE eHedi. by KoMmIuiekcTep THicTi
3aTTapAplH ~ MeMOpaHa KypamblHa KIpETIH TachIMajjaylIbIMEH e3apa
opekeTTeckeHne Tysuienl. PepmeHTep MeMmOpaHanaablH Keillip apHaiibl
ChIHApJapbl (KOMIIOHEHTTEpPi) 3KoHE Oacka 3arTap TachIMalJAaylIbl PpOJIIH
aTkapybl MYMKIH. Ty3UIr€H KOMIUIEKCTep MeMOpaHanapia epujl Je, ojap
apKbUIBI KJIETKaapra oHal nuddy3usiiaHab.

Ywinmi THD MemOpaHaiapbl apKbLJIbl  TaChIMAJIJAHATBIH  3aTThIH
MOJICKYJIaJIappIMEH HMOHJAphl KOHIIEHTPAIUSCHI a3 OpTajaH KOHIIEHTPAIUSCHI
KOFaphl OpTara O€JICeH[I TachiMaidaHanbl. beiceHal (aKTHBTI) TackIMaiiay
Kyhenepl e37epiHe TOH KaTaH apHalbUIBIFbIMEH cumnarttananbl. Omap epireH
3aTThl TeK O1p OarpITTa (KJIETKara HEeMece KJIETKa/IaH) TaCUIbl.
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Teprinmi THO MemOpaHnagapbl Oacka MeMOpaHamapaH MO3aUKaJIBbIK
KYpbUIBICBIMEH — epekieneHeai. Ouap JUOUATI  OAJIMHAPMEH — aK3aTThIK
VUIIBIKTapJaH Typanabl. bymapaa cy MolekynanapbIMEH KIlIKeHe KoeJeM/Ii
HOHAAp KIpeTiH caHputaybl Oap. JleHe KiIeTKamapbIMEH TYCKEH YJIaFbIII
3aTTapAbIH OCEPl PEIENTOPIApMEH KOHTAKT (KaObUIIaylibUiapMeH) o3apa
OpeKeTTeCKeH Ie KepiHel. Pementopiap KpI3METIH ACHETe aK3aTrTap MeH 0acka
OMIPJIIK MaHBI3Abl KOCBUIBICTAP CYJIb(PTUAPIII, THIPOKCUI, KapOOKCHJ, aMHH
xoHe ¢ocdopibl TomTapsl aTtkapybl MyMKiH. COHBIMEH KaTap peuenTopliap
KacHeTTepiH KeWOlp aMUH KBIIIKbUIIAP, HYKIEWH KBIIIKBUIAAPHI, (hepMeHTep,
BUTaMUH]IEP, TAPMOHJIap skoHE OipChIMbIpa 6acKaja 3aTTap Kepcere anabl.

PeuenitopiiapMen  yibl 3aTTapJiblH OPEKETTECYl KOBAJEHTTIK, HOH/IBIK,
MOH-JTUTIONB/IBIK YKOHE CYTEKTIK OalaHbIcTap TYy3UTyl ece0lHeH, CHBIMEH KaTap
Ban-nep Baanbc kymTepi ecebinen >xysere acaibl. Ocbl OaillaHbICTap.IbIH
IIIHAET] €H MBIKTHICHI KOBAJIEHTTIK OaijIaHbIC OOJIBIT Ta0ObLIaAbl. VIOHIBIK KOHE
CYTEKTIK OailyaHbicTap ocanaay Ooinajsl, Ban-ngep-Baanbc kymrepi cebemii
OosiraH OailmaHBICTap/IbIH €H ocajlbl Oojbiln TaObulaAbl. Mpicaibl Kelbip
MeTajggap HOHBIMEH CYJb(PTUAPWII TONTAPHIHBIH apachIHIAFhl OailTaHBIC
(koBaJIeHT) enayip MBIKTHI 0osanbl. (Ag, Pb, Hg, Pi skone T.0.).

®OK-MeH ynaHynap OChl 3aTTapblH XOJIMHACTEpas3a TYpJEpiHiH Oipl
OOJBIN  CaHANATHIH  ALIETWIXOJMHACTEpPa3a KypamMblHa KIPETIH CEpUHHIH
TUAPOKCUI  TOObIMEH  Oailmanbicybl  Tycinmipinemi. ALIX — screpasa
AlETWIIXOJIMH/II XOJIMHIE OHE CIpKe KBIKbUIbIHA biAbIpaTaabl. AL[XD-Hbl
®OK-men Onokajmamay KOpIIAy HOTIDKECIHAE JCHEICH  alleTUIIXOJIUH
BIIBIpaMaiiibl J1a, YIAFbII MOJIIIEP/Ie )KHHATIA BT J1a, YIIaHyFa OKEIIN COFaibl.

Peuentopnap MeH yiap apacbiHAaFrbl OailaHbICTApABIH OEpIKTIriHe
0ailIaHbICTBI COHFBLTIAPIBI OMOJOTHUSIIBIK MaTepHaiiaH oKayaay yuria XTT-ga
OPTYPJIi TOCUIAEP KOJTAHBLIA b,

YJIAPJBbIH AIEHET'E TAPAJIYbI

Kanra TyckeH yibl 3artap KaHMeH OyKiI JeHere Tapajiaibl. OpOip
MYIIIeJIep alHajabl KAaHBIHBIH JKHEE OHJAFbl YIBIH MOJIIEpPi OChl MYIICHIH
KaHMEH KaMTamachl3 €TUIylHe Toyenai. backa MmyienepMeH calbICThIpFaHaa
KYpPEK, OKIle, MH KoHE Oayblp apKbUIbl KaHHBIH J>KOHE OHJIAaFbl JOPUIIK
3aTTap/blH HEMece yJapAblH OachIMbIpaK MeJIIepl oTedl. 3aTTapiblH JICHEE
Tapalybl CyJa, Maiiapjga KoHe Oackajapna, JUIUATEPAE EpITiIiTiri,
JTUCCOIMAIIMSACHI, aF3ajap MEH YJIMalapbH KYpPaMbl MEH KbI3MET €pEeKIIeTIKTepl
CHUSIKTBI OJIApABIH (DU3UKAIBIK KOHE XUMHUSIIBIK KACHETTEPIHE TOYEIIIL.

Vb1 3aTTapIbIH ACHEICH OIpKENKi TapaaMmaybl HOTHXKECIHE OJiap THICTI
MyIIelep MeH yimanapaa Oesiek KUHaIybl MYMKIH. Mpicanbl:  Maid
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yInanapblHAa €H alfblMEeH Mailija epuTiH yiap. (OpraHUKajblK epiTKimTep,
KOMIPCYTEKTEP/IH  XJOpJbl  TYbIHABUIAPBI)  OemiHin  1mbiFagsl.  Cylek
yInanapblHAa KOpPFAachlH, (TOp, BUCMYT, KyMiC >KoHE T.0. KHMHAKTaJIaJbl.
TerpanuknuH KaTapblHAaFbl aHTHOMOTHKTEP/IH TIC JKOHE CYHMeK yJmaaapbliHa
KUHAKTaNaapl. AMUHA3MH 0ac MHUBIHAA, all OCH30J1 — KYJIBIH/A KUHAKTAIAIbL.
CoiHan nieH A GaybIp MeH OyHpeKTep/ e >KuHAKTada/Ibl, ajl CO3bUIMANBI yIaHyaa
Oy »dIeMeHTTep ThIpHAKTapJa, CYHEKTeplIe KoHE KYHKe yimanapbiHia
TONTaNaAbl. A CO3BUIMAIBI ylIaHy/la MIaITapa >KUuHAKTanaIbl. Y JIbl 3aTTapAbIH
TapalyblH *oHE MbIFapbuTyblH 01Ty XTT 00BbeKTTEpiH AyphIC TaHAAy YIIIH aca
YJIKE€H MaHbI3Fa He.

YJAPIBIH JIEHEJIEH BOJIIHYI1

byiipextep, Oayblp, oKkme, IMIEKTEp YJAFBIII 3aTTapbl >KOHE OJapIbIH
METa0OJUTTEPIH JCHENEH WIBIFAPYJbIH HETI3T1 KOJJApbl OOJBIN TaOBLIAbI.
Keitbip ynarbim 3aTTap *oHE OJIApJbIH METAaO0OIUTTEPI JCHENECH TeK Oip emec,
OipHellle KOJIMEH IIbIFapbUTybl MYMKIH. Bipak LIBIFY *OJIJapbIHbIH Olpeyl Oy
3aTTap YIOIH HETI3ri oJl OOJbIN Kajlaibl. MyHBI JI€HENEH 3TUJl CIHPTIHIH
OeJliHy1 MBICAJIbIHJA KepceTyre 0osianbl. HbIH 10% XKybIK JE€HEeH e3repMereH
typae Oemineni, 90% MetaboauTTEpAl, HIaMalibl MeJIIIEpl HECENIeH, KUMEH,
cuIeKkeliMeH OoJIHE/].

4. UrocTpaTuBTI MaTepuad:
- npe3enrtanust Microsoft Power Point.
5 ¥cbIHBLIFaH d1e0uerTep
Heri3ri:
Ka3ak TiIiHze:

7. ApsicranoBa, T. A. DBHOIOTHANBIK MaTepHaIaH MHHEpAJJIAy oiciMEH
OKIIAyJIAHATBIH yJbl JKOHE KYIITI ocepiai 3arrap TOOBI: XUMHUSA -
dapmaneBTukanbik Gak. [V Kypc cTyaeHTTepiHE apHajifaH OKYy Kypajbl / -
Anmatsl : OBepo, 2012. - 100 6et. C

8. ApsictanoBa, T. A. BuoNOrUsANbIK MaTepHaIaH dKCTPAKIUSA SJICT apKbLIbI
OKIIIAyJaHAThIH YJIbl JKOHE KYIITI ocepiii 3aTTap TOMNTaphl: XUMHUS -
dapmaneBTUKaNBIK (QakynbTeTiHIH [V-Kypc CTylIeHTTepiHe apHalfaH OKY
Kypassl / - AnMartel : DBepo, 2012

9. MyxamerkanoB, A. M. XuMHSIBIK KapyJblH >KaJIbl JKOHE MEIUIIUHA-

TaKTHKAJIBIK CUIATTaMachl : OKy Kypajbl. - 2-0ac. - Kaparanasl : KK "Ax
Hyp", 2013.
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10. Opnabaesa C.K., CepikbaeBa A.Jl., Kapakynosa A.Ill., XKXymaraesa I'.C. Cot-
XUMUSJIBIK capanTay >KOHE aHATMTUKAIBIK JuarHocThka. OKy-9icTeMeniK

11.

12.

10.

Kypasbl. — AMatel: «9Bepo» Obacmacel, 2016. -2800.

TyneeB, WM. KiIWHUKaJIBIK TOKCHUKOJOTHS: OKYy KypaJbl/.

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

[HIpIMKeHT:

Hlykip6ekoBa, A. b. TOKCHKOIOTUSIBIK XUMUS : OKYJIBIK . - AIMaThI : DBEpO,

2013

OpbIC TLTiHAE:

Bepreitunk T.X. Tokcukonornueckass XuMusi: Y4eOHUK JJIsI CTYJEHTOB (hapM.
By30B U ¢akynbreToB / T.X. Bepreituuk; pea. E.H. Bepreituuk . - 3-e uzn.,

nepepad. u mom. - M.: MEInpecc-undopm, 2012. - 432 c.

[Inerenéna, T. B. Tokcukonoruueckass xumus: yueOHuK /. - M.: [DOTAP -

Menua, 2013. - 513 ¢

Tokcukosornyeckass XUMHsl: METa0OJIM3M U aHAJIU3 TOKCUKAHTOB: yueOHOE
nocobue + CD/ nox pen. H.U. Kanetunoit. — M., 2008. — 1016 c. [1epemer.
Tokcuxonmorndeckass xumusi: yueonuk / moxa pen. T.B. [lnereneBoit. — 2-oe

m3n. — M., 2008. — 512 c. [lepenner.

TCX-CKpUHHHT TOKCHUKOJOTHYECKHA 3HAYUMBIX COCAUHEHUN, H30JIMPYEMBIX
AKCTpakiuen u copbiuedt : ydeOHoe mocobue / I['.B. Pamenckas, I'.M.
Pomnonona, H.1. Ky3nenosa u A.E. IletyxoB ; pea. A.Il. Ap3amacues . - M.:

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

JICKTPOHABI 6aCLI.]'lbIMI[apI
AHanutndeckas AUarHoCTHUKa HapKOMaHHNHU

TOKCHMKOMAaHHU.

buoananutudeckass XuMHUS M TOKCHKOJIOTHS [DJIEKTpOHHBIN pecypc /
IOKI'®A; Men. u papmaneBtuueckuit hakyJabTEThl. - DIEKTPOH. TEKCTOBBIC
naH. ( 25,4 M0). - IllemvmkenT: b. u., 2011. - 351. ont. quck (CD-ROM).

Tokcukonornyeckass XuMus. AHATUTHYECKAS] TOKCUKOJIOTUS [DIIEKTPOHHBIN
pecypc]: yuebnuk / mox pea. P. V. Xabpuesa. - DIeKTpOH. TEKCTOBbIE JIaH.
(43,7 MB). - M.: U3narennckas rpynmna "I'DOTAP- Meaua", 2010. - 752 c.

1. onT. quck (CD-ROM)

XHUMHUYECKHE OMNACHOCTU M TOKCHKAHTHI. HpI/IHL[I/IHBI

0€30I1aCHOCTH B

XUMUYECKOM J1abopaTopun [DNEKTPOHHBIN pecypc] : yueOHoe nocooue / JI. B.
EBceeBa [u ap.]. - DnekTpoH. TekctoBbie naH. (47,2M0). - M.: "Jlutreppa",

2017. - a71. onit. muck (CD-ROM).

XUMHSUTBIK ~ KayilNTep MEH YBITTBUIBIKTap. XHUMHSIIBIK
KayIlnci3fgik  YCTaHbIMIApPhl [DNEKTPOHHBIA pecypc]:
XUMHYECKHE OITACHOCTM W TOKCHUKAHTHI. [IpuHIMIIBI

3CpTXaHaaarbl

OKy Kypalmel =
0e30acCHOCTH B
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XUMHUYECKOU JlabopaTopun: yueObHoe nocooue / Y. M. JlarxaeB. - DJIEKTPOH.
TeKCTOBBIE aaH. (67.9M0). - M. : "Jlurreppa", 2016. - 4800. c

KOCBIMIIIA d/ie0ueTTep:

3. Kysemenko, A. H. Ctangaptuzanus JeKapCTBEHHOTO PACTUTEIBHOTO CHIPhS U
pacTUTEIbHBIX COOPOB METOIaMU MOHO-IKCKITIO3HOHHOM U Ta30- KUIKOCTHON
xpomatorpaduu: MoHorpadus. - Anmatsl : IBepo, 2017. - 120 c.

4. Cpay6aeB, E. H. OuuipicTiKk TOKCHKOJOTHS HEri3i. OHAIPICTIK ylap >KOHE
yJlaHyJap: OKy-oJicTeMeNiK Kypaiu /. - Anmatsl : OBepo, 2014. - 156 Ger. c.

1. bakpuiay cypakTapsbl:
~ OPTYpJIl )KOJIMEH aF3ara TYCKEH YAbIH O1pJeil 103aChl ... TyAbIPaJIbl.

lopTypii yBITTHI 3P deKT

|Oipaeit ybITThI 3D PeKT

| TepaneBTUKANBIK P PeKT

|aF3aHbIH ©IIMIH

| OHBIH aF3a/IaH KbUIIAM IIBIFAPBLTYBIH

~ XUMUSIIBIK 3aTTapAblH YJIBUIBIFBI OJIAPIbIH MOJICKYIAChIHIAFHI ...
OaliaHbICTHI. |0enTial (YHKIIMOHAABIK TONTap MEH KOC OalaHbICTapra

lcyra
[KeOMIpTEKKe
|[KaHT OeIerine
| rIrOKO3ara

~  JKacymanapaeiH OipiHIN TUNTErT MeMOpaHajiapbl MOJIEKYJagap bl
OTKI3el.

|murouIBIRl KAaCUETTepiHe OalIaHbBICThI

[KOMIUTIEKCTEp TYpiHAC

| KOHIICHTPAIUACHI a3 OPTaJlaH KOHIIEHTPAIUSICHI KOl OpTara Kapau

|Cy MeH eJiieMi a3 aHUOHIAPAbI

|KOHIIEHTpAIMSICHI KOT OpTaJaH KOHIICHTPAIMSCHI a3 OpTara Kapaii

~ JKacymanapablH eKiHIll TUIITEr1 MeMOpaHanapbl MOJIEKYJIAap/bl ... OTKI3E/I].
|[KOMILJIEKCTEP TYPIHJIE

|munoduiabapl KacueTTepine OaIaHbICThI
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|KOHIIEHTPAIMSICHI a3 OPTaaH KOHIICHTPALMACHI KOI OpTara Kapaii
|KOHIICHTPAIMSICHI KOII OpTalaH KOHIIEHTPAIIMSCHI a3 OpTara Kapaii
|cy MeH emremMi a3 aHHOH TP IbI

~ XKacymanapaplH yUIHINT THOTETI MeMOpaHajlapbl MOJIEKYJanapabl
©TKI3€e/Il.

|KOHIIEHTpaIHSICH a3 OpTaJaH KOHIICHTPALUSCHI KOTI OpTaFra Kapai
o unpapl KaCUETTEPiHE OalIaHbICTh KOMIUIEKCTEP TYPIHAE
|Cy MeH eJiieMi a3 aHUOHAPAbI

|KOHLIEHTpaLMSIChl KONl OpPTaJaH KOHIIEHTPALMSCHI a3 OpTara Kapail

~ JacymanapaplH TOpTIHIII THUITErl MeMOpaHalaphl MOJEKyIalapbl
OTKI3el.

|cy MeH eutiieMi a3 aHUOH AP Ibl

[munouIsIpl KacCUETTepiHe OalIaHbICThI

|KOHIIEHTpAIMSICHI KOII OpTaJlaH KOHIIEHTPAIUSICHI a3 OpTara Kapaii
|KOHIIEHTpAIMSICHI a3 OpPTaJaH KOHIICHTPALMACHI KOl OpTara Kapai

|KOMILIEKCTEP TYPIHJIE

~ AF3a )KacyllachIMEH KOHTaKTKa TYCKEH YJbl 3aTTap/blH 9cepl OJapiblH ...

OallTaHBICKAHHAH KEW1H OalKaIabl.

|perterrropnapmen

lomurocaxapuarepMeH

|monucaxapuarepMeH

|munuaTepMeH

|MyKoTmoIrcaxapuaTepMeH

~ OpOip MyIIeneri yIbIH MOJIIIEPi CO aF3aHbIH ... 0alIaHBICTHI.
|[KaHMEH KaMTaMachI3 eTUTyiHe

|cienuKaIbIK perenTopbiHa

| MemOpaHa TypiHe

|nuddy3us Typine
|cnenudukanbIk TachIMaIaFbIIITapbIHA


http://www.xumuk.ru/biospravochnik/882.html
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~ Vbl 3aTTap KaH TaCbIMAJIAarbIII KAIIWJIIIAPpJIapaaH ... TYCQZIi.

PKacymIainmiK KeHICTIKKE
Kacyiiara

K111l KaHAHAJIBIMBIHA
|y7TKeH KaHaitHaIBIMbIHA
[mumba TyhiHaepine

~ OJICI3 OpraHUKaJbIK HETI3/1ep
IIBIFAPBIIAIBI.

|KBITITKBLIT
[Shigwhiil
|OetiTapan
|onciz-cinTii

|[KaHBIKKBIH CLITLI1

... pC€aKuMJIbL 60.]'1021, HCCCII apKblJIbl KaKChI

~ I/IOHI[apFa ZKaKChl JUcConrannalIaHaTbIH KYHITl SICKTPOJUTTCP HCCCII apPKBIJIbI

... OOJIFaH/1a UIBIFapbUIAIBI.
IpH=5,6+

IpH=7,8

IpH=12,0

IpH=2,3

~ Kemnteren yibl 3aTTapAblH METa00JIM3MBbI OaybIp/ia 6TETIHIIKTEH OJap/iblH T
APKbUIBI IIBIFAPBUTYHI ... 0aMIaHBICTHI OOJIA TbI.

|MOHCKYHaHapBIHBIH GHIHeMi MCH MOJICKVYJISIPJIBIK MacCbIHA

|3aTTBIH MOJSAPIIBIFBIHA

IMOJIeKyIaHbIH JUMOQUIBAUTITIHE

IMOJIeKyJIaHBIH THAPO(PUIIBILTITIHE

KCEHOOMOTHUKTEPAIH (PYHKITMOHAIIBIK TONTapbIHA

~ VYnpl 3arTap MeH OaybIpia TY3UITEH OJap/blH METAa0OJUTTEPl OT apKbUIbI
1IIIEKKe OTII, KeH1H KaliTagaH KaHFa CIHIPUIIMN ... OOJIHII ILIFa IbI.

| Oy¥ipek apKbUIbl HECeTIeH
| HOXKICTIEH
| cyTnen



http://www.xumuk.ru/encyklopedia/2/5306.html
http://www.xumuk.ru/encyklopedia/2650.html
http://www.xumuk.ru/encyklopedia/2653.html
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| Tepi O6e3aepimMeH
| THIHBIC aJIFaH ayame

Kpeaur Nel-3

1. TakpIpbIObI: MoJIeKyISIPJIbI TOKCHKOJOTHSIHBIH Keil0ip acnmekTrepi:
reHOM MeH MeTa00JI0MFa JAeiliH

2. MakcaTtbl: CTYJJEHTTEPTe yJIbl 3aTTapFa KIMHUKA-TOKCUKOJIOTUSIIBIK TaJIIay
YKOHE aJIbIHFaH HOTIKENEP/Il IyPhIC KOPBITHIHABLIAY IBI YHPETY YIIIH OJIapIbIH
OLTIMIH JKOHE TYCIHIKTEPIH KaJIBIIITACTHIPY.

3. Iopic Te3ucrepi:
Kocnap:
1. Monexyspiibl HbICAaHAAp — PEETITOPIIBI KeIIEHAEP.
2. VYBITTBUIBIK PELENTOPIap KIKTEMYi.
3. WMo xaHanbIH kacaliTelH peuentopiap, G-nporenHaepMex
OaillIaHBICKAH penenTopiap.
4. TuposuHkuHa3a OeJICeHIUIIr 0ap penentopiap

I'en (Tpek. genos- TYKbIM, T€K) - TYKbIM KyaslayJblH KaHad na Oip
alieMeHTap OENriCiH KaJbINTaCThIpyFa KayanTbl MaTepHaslablK Oipiik. ['enuae
ACYIIaHbIH KYPbUIBIMBI MEH KbI3METIH AHBIKTAUTBHIH T€HETUKAJIBIK aKmapaT
O0onazabl. bip opranusmHiH ['eHaep KUBIHTBIFBI OHBIH T€HOTHUIIIH Kypaiiabl.l'en
TepMuHiH aiFan pet 1909 xbuisl Jarns ransivel B.orancen enriszi. Bapibix
I'ennep JHK-nan Typansr.

['enom (aFpUIlIBIHIIA (QE€NOME, rpekiie @enos- 1IblFy, TEK) -
XpOMOCOMaNIap/blH ~ TatulOuATHl  (CbIHAP)  JKUBIHTBIFBIHAAQ  LIOFBIPJIAHFaH
renaepain oipiaectiri. 'enom Tepmunin 1920 xbutbl Hemic 6uosnors: I'. Bunkiep
SHT13/1.

["annouaThl KUBIHTHIK KeOIHECE JKBIHBIC JKacyllajapblHa TOH, Kenne
XpOMOCOMaJIapAblH CaHbl KaJbINThI AUIIJIOUATHI JKaFAaigaH apTein kereni. Erep
raruiouAThl KUBIHTHIKTAaH ['@HOM YIII He TepT ece apThIK 00Jca, TPUILIIOUITHI
KOHE TeTparlouaThel, an Oip I'eHoM ar3aga OipHelie perT KalTanaHca,
ABTOMOJIUIIJIOU/ITHI 1Tl aTaaabl.

XpoMocomamap/ablH >KUBIHTBIFBI €CEJICHIN, apTKaH caiibiH ['€HOM caHbI Ja
ocill OThIpaJbl. OAETTe AUIUIOMATHI KJIETKaJa XpomocoMajap >KYI OOJIbII
keneni. Cebebi, YphIKTaHy Ke31HJAE€ OHBIH Olp ChIHAphl aHAJBIK TraMeTajiaH,
eKIHIIIICI — aTajblK TrameTagad Oepineni, sFHUM Oy ['eHompmap colikec
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(romosortel) Oosanel. CeWTINM €Ki TarIOuATHI JKacyliagaH Oip JUTIIOUATHI
’KacyIla TY3UTiI, )KaHa aF3a KaJIbITacabl.

Op XpoMocoMaaa TI30EKTENIN OpHAlacKaH TeHACPIIIH ©3apa o1 KelyiH
€Ki TeHOMHBIH COWKECTIrl Jem ataibl. TyBICTBIFBI KAlIbIK OYBIHAApa OapIIbIK
HeMmece OipHerne ['eHoMmmap apaceiHga coiikecTik OonMalapl. By TypakThUTBIK
Oy3bUTBIN, Oenrii 6ip (hakTOpIAPIBIH OCEPIHEH XPOMOCOMAa CAHBIHBIH ©3TepYiH
(MBICAJTBI, aPTHII, HE KEMIM KETCE) TEHOMJIBIK MYTAIIHsI JICTT aTalIbl.

3ar amMacy (Mmetabomm3M) Aem Tipi ar3ajga ©TETIH OapJiblK XUMUSIIBIK
peakuMsUIapAblH KUBIHBIH alTaMbl3. 3aT aliMacy HOTHXKECIHJIEC ar3ara KakeT
3arTap TY3UIedl *oHEe dHeprusi OesiHedl. AF3a MEH CBHIPTKbI OpTa apachiHia
opKaliaH 3aT oHE SHEPrusl aaMacybl Y3AIKCI3 Kypinm otbipanbl. Kyppemi
KOPEKTIK 3aTTap ac KOPBITY MYIICNEPIHAe KOPBITBUIBIT KYPBUIBICH SKaii
3aTTapra aiiHaliFaH COH alllbl 1IIEKTeH KaHFa koHe JuMdara eteni. Kan xoHe
muMda aFpIHBI APKBUIBI YIITIATapFa KeTKI3UIeI].

Op MyYIICHIH XKacyllajapbl ©31HE TOH KOHE OCIM-oHYylHE KaXKeTTl
KaparaibIM 3aTTapbl Ty3eAl. KopekTik 3aTTapblH blbIpayblHAH Naiiga OoJFaH
SHEPIUsHbl Kacylagap 9p-TYpial (GU3HOJOTHUSIIBIK YPAICTEp YLIIH KYMCAiIbl.
APTBIK TYCKEH 3aTTap/bl ©31HE KOp €TIIl KWHAWbl (MbICAJIbI, TIIMKOIEH, Mai).
An xacymanapablH TIPUIUTIK €Tyl HOTHXKECIHIE TY3UIreH KEPEKCi3 3aTTap OKIIe,
Tepi 1IIeK apKbUTBI CBIPTKA MILIFAPBUIBIT OTHIPAJIBI, SIFHA OJap bl 3aT aJIMACYIbIH
COHFBI OHIMJIEp1 METAOOTUTTED ACH aTalIbl.

bipinmiiik (OapibIK xKacyuianapaa
Ke3/ece1i:KeMipcyap,aKybl3iap,Maiiap xoHe HYKJICHH KbIIIKbIIAAP).

Exinminik (bapisik skacyianga Ke31ecrenTiH MoJIeKyiaiap).

MertabonomMuka — MeTaOOMUTTEP KATBICHIHIAA OTETIH XHUMHMSUIBIK
yaepicrep.
Merabomomuka — TIpl JKacaymamapia JKYpPETIH «caycak TaHOaJapbIiH

KapacThIpaThIH XyHeni OipJieH Oip XUMUSUIBIK 3epTTey ofici. Jamipek aliTkanza,
TIp1 XKaCyIIaHbIH TOMEHT1 MOJICKYJIaJIbl METa0OIUTTIK OeitiH1 (TpoduIn).
Kacymianarel, yiamazapaarbl, MYIIE€ HEMece ar3ajarbl 3aT ajaMmacy
MPOIIECIHIH COHFBI OHIMIHJIETT METa0OUTTEP 11 )KUHAKTANTBI.
4 O-xpuigapsl  ambuirad  SAIMP  (dagepHblii  MarHUTHBIA — PE30HAHC)
criekTpockonusi ofici 80-KbuLIapbl OUOJOTHUSUIBIK YIT1AETT METaOoIuTTEpal
CaHJIbIK aHBIKTayJa >KOFaphl CE3IMTAIABIKKA KeTTl. MeTabonuTTepre chlHaMaHbI
eH airamr JIongoH arel BUpkOek KOJITeK1 KacaIbl.
Macc CHEKTPOMETPUS, KA PIIbI anexTpodopes, ra3Jibl
xpoMoTorpadus 9aicTeP]l aApKbUTHI METAOOTUTTEP/IIH CaHBIK TalIaybIH jKacayFa
0OoJ1aIbl.
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CoipTkbl  (pakTOpnap  ar3ajga  ©3MINHEH  chneuu@UKanblK — e3repicTep
TybIHAATOANWABL.  bBipak CbIpTKbl  (akTOop aHbIK OOJFaHIa  aJIeKBaTThI
byHKIIMOHAIIBI MOPGOIOTHSIIBIK Oy3bUTbICTap Maiaa 6omaasl. [1aTomorusutbik
AHATOMUSHBIH HETI31H KajlaFaH akaJaeMuK JlaBBIIOBCKWI alTybl OOMBIHIIA:
«OChUIalIIa ar3ana Kenolp KypbUIbIMAAp MEH OeiimMuaenTimn kemicimuaep naiga
Oomanpl.»  A¥3a — KYMBIC ICTEY YIIIH METAIOJUTAHATHI TOMEOCTa3 KaXKeT
OonFaH, KypHaeni IWHAMHUKAIBIK TOJUJIUTAHATH JKOHE TOJUMETaabl JKYHe.
TokcukaHTTap TOMEOCTa3 OY3BUIBICHIHBIH XUMISUIBIK (DakTopiapsl. DKcmpecc
reHjiep esrepici opkaman Tokcukantrap mMeH JIHK-HbIH opekeTTecyiHeH emec,
Ko01HE XUMUSIIBIK KoHE (DM3HUKAJIBIK areHTTePAIH aKybI3JJapMEH OPEKETTECYIHEH
naiga Oonanel. AKYBI3IBIH TYpPO3repici TeHEp SKCIPECCUSIChIH OacKapaThiH
aKybI3/Ibl JTBIOBICTHI TI30CKKE KOHE TPAHCKPHUMIHUS (haKTOpJIapblHa 9cep eTe/l.

Ocpuaiima akybi3gap (QYHKIUSACHIH ©3T€pTETIH CHIPTKBI  (akTopiiap
TeHJIep PKCIPECCUSACHIHA dCEP €Tyl MYMKIH.

Kazipri TexHonorust MbIHJaFaH TeHIep YKCIIPECCUSIChIHA aHAJU3 JKacay/ bl
KOHE COJI yaKbITTa *acylllajapbl )Kyie peTiHae 3epTTeyal KeHUIIeTTl. ['enaep
AKCIPECCUSCHIHBIH ©3Trepyl MPOTEOMaHbIH ©3TepiciHe acep eTeTiHl Oenriii. bip
TeHHIH Ke3-KEJIT€H aKybI3JbIK OHIMI MYyTAalMsUIAPAbIH OOIYbI XKoHE TI30€KTEP/I1H
KQJIBINTaCybl JKOHE MNOCTMOAM(UKAIMOHABI TYPO3TepICTIH apKachlHIa TYpIi
HBICAHJIap/a Ke371eCcyl MyMKiH.

Ochbutaiiina KeHeTTeH Taijga OojFaH peakiusiiap TEK MNpoTeoMa
neHreinge Oonampl. [enmep crneuuduKamblK MPOTEHHICPAIH  TY3UIYiH
aHbIKTalbl. COHIIBIKTAH TEHIIK 3epTTEyJep KOHE MPOTEOMHUKa OIpTyTac xKyiie
00JIBIIT TaObLIAIBI.

AzlaM TEHOMBIH  OONIICKTEyAIH  HOTHKECIHIE  «ITOCTTEHOMUSIIBIK
TEeXHOJIOTHsSJIapy» JCN aTajaThlH TYyOerei jkaHa CUIATTBIH OIpHEIIe FHUIBIMH
OarpITTapbl maiima Oosiabl. [loCTreHOMHUKANBIK TEXHOJIOTHSIIApFa MbIHAJIAp
’KaTaJlbl: FEHOMUKA, TPAHCKPUIITOMHUKA, MPOTEOMHUKA KOHE METa00JIOMHUKA - Tipi
KyHenepal 3epTTeyIiH TEXHUKAIBIK KOHE 9ICTEMENTIK 9/IICTEPIHIH YKUBIHTHIFBI,
OnonH(oOpMaTHKa - aKMaPaATTHIK >KOHE €CENTEyIITI KOJAay/Ibl KAMTaMachl3 €Ty
KYpasibl, HAHOOMOTEXHOJIOTUSl - HOTHXKEJEP/Al MPAKTUKAJIBIK 1CKE achlpy TocLI
KOHE MOJICKYJISIPJIBIK OMOJIOTHS - OMIPAIH 1prel FhUIBIMBI.

[IporeomMrka -  KIETKAJIBIK  MPOTEOMIAPMABIH  CaJIBICTHIPMAIIBI
3epTTeyiMEH alHAJIBICATBIH MOJICKYJISPIIBIK OMOJIOTHS OAFBITHI (OHBIH OCHI JaMy
CaTBICBHIH/IA OCHI KJIETKAHBIH OCIIOKTAPBIHBIH KUBIHTHIFBI), TCHOMUKAIaH OCKEH.
[TpoTeomMuka aKysI3AapIbIH Tipl aF3ajapIarbl ©3apa SPEKeTTeCyiH 3epTTEeiIi.

[IporeoMuka axKybI3TapABIH Tipl ar3ajaplarbl ©3apa OpPEKETTECYiH
3eprreiai. [IpoTeomMukTepIiH anaplHaa YIKSH MIHAET O0ap - KeKe aKybI3aap IbIH
(GYHKIMOHAIABI POJIH OJNIAPABIH camalibl KOHE camnaibl SKCIEPUMEHTAJIbI
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CaJIBICTBIPY apKbUIbl aHBIKTAY. OPTYPJl KE3eHJAEPAEri KoHE OpTYpial Jamy
CaThUIAPBIHJAFBl JKACYIIaJarbl CaHIBIK KYpPaMbl, aKybI3IbIH KYPbUIBIMBI MEH
OHBIH (DYHKIHSUTAPBI ApAChIHIaFbl KATBIHACTHI AaHBIKTANIBI.

[IlamameHn ecemnTereHae, BIKTUMAT agaM MPOTEUHACPIHIH CaHbI 1-7cH
100 MIIITHOH TIPOTEHMHTE JICHIH, dpuHE, Oip-OipiMEH 63apa OpeKeTTeCyl MyMKIH
KOHE MYHJIai ©3apa OpeKeTTEP/IiH CaHbl ecenTenmeiiai. ['eHomamen ykcac OyKin
nporeoMa (OapibIK aJaMHBIH TEHJEPIHIH JKUBIHTHIFBI) Oenruii Oip yakKbITTa
’KacyIaa KaJbITaCKaH OapIIbIK aKybI3 MOJICKYJIATapbIHBIH KOCHIHIBICHI.

['eHOMBI «BIpFaK «, OYJI MPOIECTEP TEOPHUSIIBIK OCHI YAIIBIKTA KYpe
ananpl, ajJ MpoTeyM, KOJ KETIMJI MpOTEHHAEpre KaparaHjia,» OyJ >KepJe He
OOJIBII JKaTKAHBIH «alTabl.

[IpoTennaep skacymranblH O€JICEH/II OMIpIH aHBIKTAWJIbI, al HYKJICHH
KBITKBLIIAPhI KOPIHE I

byn kpi3MeTTIH Tek KaHa »xocmapbl. [IpoTeoM - oChbl COTTE YSIIBIKTHIH
«MYJIKIH HWHBEHTapu3alusuiay» HEMece OHBIH OMIPIHAETl COTTepiH OipiH
TYCIPETIH KbUIJIaM CYypETKe TYCIpy.

[Iporeoma yHemi e3repenl. OWTKEHI akKybl3 MOJEKYyJIalapblHbIH
KypaMbIHA 9p TYpPJl acep eTeal (pakTopiiap: KOPEKTIK 3aTTapAbl TaHIAy *KOHE
OTTErl JKETKIZy, OEepuIeTIH CTpecc XoHE aJblHFaH Jopuaik 3artap. Jlene
(U3HONOTUANIBIK TEMe-TeHJIINH CaKTayFa ThIPBICHIN, KOpIIaraH opTa KYHIHE
opKailiaH kayar oepei.
3epTTEy HOTHKEJIEPIH JIAWBIKTHI TYpJl€ TYCIHIIPY YIIIH COTTHIK TOKCHUKOJIOTHS
YIIIH TEHETUKANBIK JIEpEeKTep Jie MaHb3Abl. MpbIcaibl, OpraHu3MIeri
KCEHOOMOTHKAIBIK OMOTpaHChHOpMAITUSHBIH KOJIIAPhl MEH >KbUIIAM/IBIFBIH 01Ty
YIIIH KaHJaFbl 3aTTapAbIH KOHIIEHTPAIUSCHI MEH OHBIH
YBITTHI J1032, KO0IpJISHYIIIHIH JICHCAYJIbIFbIHA 3USHHBIH J1opexkeci. [IporeoM bk
TOCIT KOpIIAaraH OPTaHBIH (DAKTOPIAPBIHBIH >Kacylla OEJIOKTapblHA OCEpPiH
3epTTey YIIiH )KaHa TEXHOJOTUSHBI YChIHAIBI.

brocrucTeMaHblH HETri3r1 KacMeTTepi: METa0O0JIU3M, IUIACTUKAIIBIK KOHE
SHEPrUs ajamacy, peTTesy *oHe TITIpKEeHY, KeOer KoHE e3repMeNIiK e3apa
OaitTaHpICTBI. TOKCUTEHTTEP MYMKIH
Kyvienin TyTractail anraHja, COHJaW-aKk >KYWeHiH Oenrial  Oip  ipremi
KacuerTepine ipikren ocep eryi. KceHOOMOTHKTIH YBITTHUIBIFBl KaHIIAJIBIKTHI
KOFaphl 00Jica, COFYPIIBIM OYJ1 OPEKETTIH CEJIEKTUBTLIITT alKbIH1aIaIbl.
3epTTey HBICAHBI JKOHE Taljay MIHACTTEPl TOKCHKOJIOTHSIIAFbl 3EpPTTEY
OMICTEpiH TaHAAYyIbl AaHBIKTAWABL. TOKCHUKAHTTapIbIH oCep €Ty TETIKTEPiH
3epTTereHie OMOXMMMSUIBIK KOHE (PU3MKA-XUMUSUIBIK 3EpTTEY OICTEPiH
KEHIHEH KOJIITaHyFa 00J1ajIbl.
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Onap MOJIEKYJSIpJIBIK ~ JEHTEWIl  CHUIMATTalJlbl TOKCHUKAHTTAPbIH
pelenTtopiapMeH  e3apa opekeTTecyl, OuorpaHchopManus —(pepMeHTTEpI,
XUMUSUIBIK 3aTTap/IbIH TacbIMaJIJaHybl, 0acKa MakpoMoJekyaiap. JKacyaHbiH
3aKbIMJIAHYBIH aHBIKTAy YIIH, TYPAl MOPQOJOTUSIIBIK (IIMTOTCHETHKAIBIK,
TUCTO(U3UOIOTUSIIBIK, THCTOXHUMHUSIIBIK KOHE T.0.) 9MICTEPiH KOIAaHAIbI.
OU3NONOTUSIBIK ~ pEaKIUsUIapbl HEMece OpraHHBIH HEMece OpraHhu3M
JEHTeHIH/IeT] MAaTONOTHSIIBIK TPOIECTEPl 3epTTeY (PU3NOIOTHSIIBIK KOMETIMEH
KY3€ere acwlpblIaibl. OIICTEp, MbICANbI, MIHE3-KYJIBIK TECTICYiH Oaranay
OpraHU3MHIH JKaJIIbI KaFalbIHBIH aXKbIpamac I1apachkl O0JIbIT TaObLIAIbI.
OjnerTe OWOXyHenepal YUBIMIACTRIPYABIH Keliecl JIeHreinepi OesiHel:
MOJIEKYJIAJIBIK JKOHE MOJIEKYJISPIIBIK KYyHenep, )KacyIaiblK, )KacylIalblK, OpraH,
OYKUT OpraHu3M, XaJbIK, OMOTCOIICHOJOTUSIBIK. YBITTHI 9CEp €TYAIH MaKCaThI
OpraHHBIH Ke€3-KeJIreH MOJIEKYJIAaChl 00JIybl MYMKIH.

MounekynapiablK >Kyienep ©3AepiHiH KacHUETTepiH TOKCHUKAHTTap.IbIH
oCepIMEH ©3repTell, MbICalbl, TIJIYTaTHOH >KYHecl IMIHAErl 3aTTapiblH
CaKTaJybIMEH OailJIaHBICTHI IIPOLIECTEPTE TIKEIEH KAThICAIbI,

PUKJIIET  TOMEOCTa3bl  OHE  TOKCHUKAHTTApPJbIH  OCEpiHEH  TaOufru
UATONPOTEKIMSIHBIH OMOXUMHUSIIBIK KYHEC] )KETEKII PO aTKapabl.

Kazipri yakpITTa KCEHOOMOTHUKTEPJIH ITUTOTOKCHUKAJIBIK OCEPIHIH AaybIPJbIFbI
(KOHBYJIbCHSUIBIK, YJIbI 32TTApP, ICUXOTPOMNTHIK 3aTTap, METXEMOIJIOOMHAL TY3YILl
3arTap, yumna yjibl 3aTTap, alKWIUpJIEHTIH areHTTep, UUTOCTATUKTEP KaHE T.0.)
KOHE TIIyTaTHOH KYWECIHIET1 3aKbIMHBIH aybIPJIBIFBI,

[JIyTaTHOH,  OCNOKTapAblH  CyJAb(OTUAPUIAL  TONTApbl,  MAaJOHHUAJIBIIBI
TUATAUAUATEP, TUCHJII KOHBIOTaTTap, TIFOTATHOH-PEAyKIHS OeICeHIUITHIH
TOMEH/eyl, TJroKo3a-6-pochar aeruaporeHasbl, TIIyTaTHOH-ONperoxidase,
glutathione-8-transferase sxoHe kaTanasa.

MonekynanblK JKYWEJIEpAeH KYPbUIFAaH MOJIEKYJSIPIIbIK —KEIIEHAED,
TI30EKTEp HEMEce JKEJJIep CHUHTE3/Ieyre >KOHE OJaH Ja KypJaenl YWbIMFa
KATBICATBI
KaACyIIaablK  (parMeHTTep, MBICAJbl, SIAPO  HEMECE  MHUTOXOHJIPHS.
TokcuKaHTTapABIH ocepl KeHAe CENEKTHBTI, ajl YJIbl TONTAp ITUTOILIA3MAaJIbIK
HEMece JM30COMAJbIK yiap, MeMOpaHa J>XoHE TEeHOTOKCHKAHTTap J>KoHE T.0.
CHUSKTBI aHBIKTAJIa/Ibl.

OYHKIMOHAJIBIK HEMeCEe KYPBUIBIMIBIK OY3bUTyIap Kacymianap OYKia
KOIl JKaCyIIaiblK ar3aja yibl 3aKbIMIAHYIbl TyAbIpaabl. Typiii opraHaapIbH
KeOip TOKCHUKAHTTapfa CEJICKTUBTI CE3IMTaJIbIFBI 0ap JKEKe OpraHUu3M
KYHEJIePIHIH IBOTIOIUSIIBIK JaMybIMEH OailIaHbICTHI.

Peneniropiiap curnan 6eperiH MoJieKyJanap yiiiH Oip HeMece OJaH Ja
Kol 0alIaHBICTHIPATHIH yYacKeIepre ue oHe OJIap/AbIH JUTaHIaphIHA JKOFaPhI
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KaAKBIHABIFBIH KepceTedl. Ke3-kenreH jkacyllaHbIH, TIHHIH, OPTaHHBIH dJIEyeTi
KeI
TYpJl THITETI PEUENTOpiiap >KOHE YHIATEHIIK 3aT JKOHE KCEHOOMOTHKTIH OCHI
TYpJEri pernenTopMeH OailIaHBICTRIPY OENTUIl KOHIEHTPANMUIAp ayKbIMBIHIA
FaHa 1piKTeNeI.

buocucremanarbl  JTUTAHITHIH —~ KOHIICHTPAIUSCHIHBIH — JKOFApbLIAYBI
KeHenTyre okenemi. Ol e3apa OPEKETTECETIH pelenTopiaapAblH TYpJIepiHiH
CIIEKTPI1 KOHE, IEMEK, OHBIH OMOJIOTHSIIBIK OCIICEHUTITIHIH 03Tepyi.

buonoruaneik sxyHeHiH KYPbUIBIMIBIK KOMIIOHEHTI, ©3apa opeKeTTecyi
TOKCUKAHTIEH JKayalThl KaJbIITACTBHIPyFa aJbIll KEIMEWIl, <«JIbIOBICCHI3)
pelenTop peTiHJAe aHbIKTaNaabl. benceHai peuentop TOKCHUHII MPOIECTI
OacTaiinbl. by skarmaiiia «MakcaTThl KYpbUIbIM» TEPMHHI KOJITAHBLIABI.

Tokcukomnorusia oMeTTEe TOKCUKAHTTApJIbIH ocCepiHe YIIbIparaH Jer
caHasaibl
HEFypJIbIM  OeJiceHnl  penentopiap  (HbICaHaNbl  KYpBUIBIMAAp)  ©3apa
opeKeTTeceal, COHJai-aK PEeHenTOPAblH MaHbBALUIBIFEI MeH MJII'-HBI ycTay
YIIIiH 3aKbIMJIQJIFaH OMOJIOTHSUTBIK KYHE HEFYPIIBIM MaHBI3IbI.
VBITTHI ocepiiepre apHaIFaH MaKcaTTap (pernentopiiap):
*  JKacylllaapajblK  KEHICTIKTIH  KYPBUIBIMJIBIK  3JEMEHTTEepl  (MbICAbI,
IIEMEHTAJIBl CYHUBIKTBIKTBIH KYPBUIBIMIIBIK JIEMEHTTEPIH OaiIaHBICTBIPY JKOHE
WHAKTHBAIUAIAY JKOHE OCMOTHKAIBIK KBICHIMHBIH OY3BIITybIHA OKEJCTIH KaH
r1azmacel, pH e3repyi);
* OpPraHU3MHIH KYPBUIBIMJBIK dJeMEHTTepl (0eloKTap, HyKIEUH KbIIITKbUIIAPBI,
MeMOpaHalapAblH JUIWATI 3JIEMEHTTEpl, SHJOTEHIl OHOperyJsaTopaapablH
TaHJayJIbl PELENTOPJIAPHI);
* JKaCyIIAJIBIK KbI3METTI PETTEY JKYHEJIEPiHIH KYPbUIBIMIBIK JJIEMEHTTEPI.
4. UniocTpaTuBTI MaTepuadl:
- npe3enTtauust Microsoft Power Point.

5. ¥cuIHbLIFaH 91e0ueTTep
Heri3ri:
Ka3ak TiIiHae:

13. ApeictanoBa, T. A. buonorussiblk MartepuajjaH MUHeEpajjay oJiCiMEH
OKIIAyJIAHATBIH yJbl JKOHE KYIITI ocepial 3arrap TOObI: XUMHS -
dapmaneBTukanbik Gax. [V Kypc cTyaeHTTepiHEe apHajdfaH OKYy Kypaibl / -
Anmatsr : OBepo, 2012. - 100 6et. C

14. ApwictanoBa, T. A. BHOIOTHSIBIK MaTepualilaH dKCTPAKIMS OIICI apKbLIbI
OKITIayJIAHATBIH YJBI JKOHE KYIITI ocepil 3aTTap TONTAphl: XUMHUS -
dapmaneBTUKAIBIK (QakynbTeTiHIH [V-Kypc CTylneHTTepiHe apHaJFaH OKY
Kypaubl / - AnMartsl : 9Bepo, 2012
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15.

16.

17,

18.

11.

12.

13.

14,

15.

10.

11.

MyxametkanoB, A. M. XUMUSIBIK KapylblH >KaJIbl >KOHE MEIUIIUHA-
TaKTUKAJIBIK CHIIATTaMachl : OKy Kypajbl. - 2-6ac. - Kaparaunasl : KK "Ax
Hyp", 2013.

OpmabaeBa C.K., CepixbaeBa A.Jl., Kapakymosa A.IlI., )KymaraeBa I'.C. Cort-
XUMUSJIBIK capanTay JKOHE aHAIMTUKAIBIK JuarHocThka. OKy-oaicTeMeiK
Kypasbl. — AMatel: «9Bepo» bacmacel, 2016. -2800.

TyneeB, M. KiuuHuKamblk TOKCHUKOJOTHS: OKy Kypanubl/. - IlIsiMkeHT:
"Hypnmana - LTD", 2013. - 592 6er. c.

[ykip6ekoBa, A. b. TOKCUKOIOTHSIIBIK XUMHUSI : OKYJIBIK . - AJIMaThI : DBepo,
2013

OpbIC TLTiHAE:
Bepreitunk T.X. Tokcukonornueckass XuMusi: Y4eOHUK JJIsI CTYJEHTOB (hapM.
By30B U ¢akyinbreToB / T.X. Bepreituuk; pea. E.H. Bepreituuk . - 3-e uzn.,
nepepad. u non. - M.: MElnpecc-undopm, 2012. - 432 c.
[Inerenéna, T. B. Tokcukonornueckass xumus: yuyeOHuK /. - M.: [DOTAP -
Menua, 2013.-513 ¢
Tokcukonoruyeckass XuMusi: MeTabOJIM3M U aHAJIU3 TOKCUKAHTOB: y4eOHOE
nocobue + CD/ nox pea. H.U. Kanerunoii. — M., 2008. — 1016 c. [1epenuer.
Tokcukonorndeckas xumus: yaeOHuUK / mon pen. T.B. IlmereneBoit. — 2-oe
m3a. — M., 2008. — 512 c. [lepenner.
TCX-CKpUHHUHT TOKCUKOJOTHMYECKHA 3HAYUMBIX COEIUHEHUN, HU30JIHPYEMBIX
OKCTpaKIMe u copOmumelr : ydeOHoe mocobue / I'.B. Pamenckas, I'.M.
Ponnonona, H.W. Ky3nenoBa u A.E. IletyxoB ; pea. A.Il. Ap3amaciieB . - M.:
I'DOTAP-Menua, 2010. - 240 c.

3JIEKTPOH/BI 0achLIbIMAAP:
AHanuTnyeckas JIMAarHOCTHKA HapKOMaHUU U TOKCUKOMAaHHH.
buoananutuyeckass XuMUS M TOKCHUKOJIOTHS [DJEKTpOHHBIN pecypc /
IOKT'®A; Mex. u papmaueBTruueckuil (GakyiabTeThl. - DIEKTPOH. TEKCTOBBIE
naH. ( 25,4 M0). - llIeiMkenT: b. u., 2011. - a1 ont. quck (CD-ROM).
Tokcukonornyeckass XuMusa. AHATUTHYECKAS] TOKCUKOJIOTUS [DIIEKTPOHHBIN
pecypc]: yuebnuk / mox pea. P. V. Xabpuesa. - DIeKTpOH. TEKCTOBbIC JIaH.
(43,7 MB). - M.: U3narennckas rpynmna "I'DOTAP- Meaua", 2010. - 752 c.
1. onT. auck (CD-ROM)
XUMUYECKHE ONacHOCTH M TOKCUKaHThI. [IpuHumMmbl Oe30macHOCTH B
XUMUYECKO JlabopaTtopuu [ DNEeKTpOHHBIN pecypc] : yaedHnoe mocoodue / JI. B.
EBceeBa [u ap.]. - DnekTpoH. TekctoBbie naH. (47,2M0). - M.: "Jlutteppa",
2017. - a71. onit. muck (CD-ROM).
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12. XuMUSUTBIK ~ KayilTep MEH YBITTBUIBIKTAp. XUMHSJIBIK —3€pTXaHAIaFbl
Kayilci3mik YCTaHBIMAAPHl [DJEKTPOHHBIM pecypc]: OKy Kypaibl =
XUMUYECKAE OMACHOCTH ¥ TOKCHKAHTHI. [IpWHIMIBI 0e30MacHOCTH B
XUMHUYECKOH Naboparopun: yueOHoe mocodue / Y. M. JlatxaeB. - DIeKTpoOH.
TeKCTOBBIC AaH. (67.9MO0). - M. : "Jlutteppa", 2016. - 48006. ¢

KOCBIMIIIA d/ie0ueTTep:

5. Kyssmenko, A. H. Crangaptusaius JeKapCTBEHHOTO PACTUTEIBHOTO ChIPhS U
PACTUTENBHBIX COOPOB METOIaMH HOHO-IKCKITFO3MOHHOM M Ta30- KUIKOCTHOM
xpomarorpaduu: MmoHorpadus. - Aiamats : IBepo, 2017. - 120 c.

6. CpaybaeB, E. H. OHaipicTiK TOKCHKOJOTHS HETi31. OHIIPICTIK ylap >KoHE
yJlaHyJap: OKy-oJicTeMeNiK Kypaiu /. - Anmatsl : OBepo, 2014. - 156 Ger. c.

Kpeaur Ne 2-1

1. TakbIpbIObI: XUMUSA-TOKCUKOJIOTHSIIBIK TalJIayAa KOJIIaHbLIATHIH Ka31pri
3aMaHFbl TaJIJIay 9/1iCTepI.

2. MakcaThbl: CTYJEHTTEPTE yJIbI 3aTTapFa KIMHUKA-TOKCUKOJIOTUSIIBIK TaJIIay
’KOHE aJIbIHFaH HOTDKEIIEP/Il IYPHIC KOPBITHIHABLIAY IBI YHPETY YIITIH OJIapIbIH
OLTIMIH JKOHE TYCIHIKTEPIH KaJIBIIITACTHIPY.

3. dopic Te3ucrepi

Kocnap:

1. Y7b1 5)koHE KYIITI 9cepii 3aTTap TaJlaybIHIaFbl Ta3/sl XpoMaTorpadus omici.
2. Y1bl 5k9HE KYIITI 9CEPIIl 3aTTap Ja00paTopabl-IKCIPECC
JUArHOCTUKACBhIHAFbl MUKpOIUddy3Hst oici.

3. YBI j)KoHE KYIITI 9cepJIi 3aTTap J1abopaTopIIbI-dKCIIPECC
JUArHOCTUKACBIHIAFbI (DOTOKOIOPUMETPHSI QJIICI.

JleKuus Te3UChl:

CrnopTimbuIap/blH, KUl KaWThIC OOJIFAaHHAH KEWiH JOMUHITI OaKbLIayChI3
KOJITaHyFa OaiJIaHBICTHI KapbICTap/aa TOYeNCi3 JOMMHTKE KapChl KYpeC areHTTIri
(WADA) kypseuiasl.Kenrteren sxbuimap 6oriel WADA xone XOK kemrereH
Karmaiapaa JOMUHT-0aKbUIAYBIH OPTYPJL TYpJEpl apKbUIbl OJUMITAATATBIK
KEHICTEp MEH peKOpATapFa KOJI JKETKI3/l IeTeH KOPBITHIHIABIFA KETII.

Kemnreren engepne e3nepiHiH MOMUWHTKE Kapchl 3epTxaHanapsl Oap: WADA
Oyrinri KyHl JONMHTKE Kapchl 32  JMOMMHTKE KAapChl  3€pTXaHaHbI
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aKKpeauTallUsIaibl  KOHE OYKil ojeM OoWbIHIIA OlpKartap 3epTxaHaiap
aKKpeIUTTEy IpOIIECiH/Ie TYP.

Peceitnik Jlomuar OpTaibIiFbl )KaOABIKTHI )KOHE KYHICSTIKTI Talllay MEH 3epTTCY
JIEHTeHIHIH QJeMJIIK JKeTeKIl jabopaTopusiiapblHbIH Oipi OOJBIT TaOBLIAIbI.
Counperi apraiiel Onuvnuana 3eprxadachl 2014 xpuirsl OJUMITHATAIIBIK KOHE
[MapanumMnuaganslk KbICKbl OMBIHAApPBIHIA KyMbIC ictey yuiiH WADA-Men
akkpeauTTenared. Mockeyaeri JlomuHr optanbirbl kbUibiHA 20 000-ra neiiiH
Talay JKacaujbl, >KapbiCTapra JaWbIHIBIK KE31HJE MKOHE KapbicTap Ke3iHJe
KapbICTAH THIC KE3€HJI€ CHOPTIIbIIAp/IaH ajbIHFAH YJTLIepl cbiHaibl. Kasipri
WADA epexenepiHe coWKec, XallbIKapaiblK YHUBIMIAPABIH KOJJIaybIMEH
OTKI3UIETIH 1pl JKaphICTapFa KATbICATHIH OapibIK CHOPTIIbUIAPAAH aJIbIHFaH
yariiep 10 sxputra (2014 sxputra geifid, Oy Ke3eH 8 JKbUT) cakTalabl. by
YATUIepal Tajjayfa, JONMUHITIK JopuUIepll Tajjay YIIIH aHaJUTUKAIbIK
XKaOJBIKTap MEH OMICTEP/IiH JaMyblHa OaMJIaHBICTBI MYMKIH OOJAaTBhIH Camajbl
KOHE CaHJBIK aHBIKTayJa Ce3IMTaNbIK JEHreliHe KalTa opaidybl VIIiH
kacamapl.balikaynan OipHEIIe Kb OTKEH COH, JOMHHITIK Jopi-a9pi-
JOpPMEKTEp/Il MapamnarrayJaH ablpy Typasibl O€nrii  KemTereH icTep
Oap./lonuHrke  Kapchl — JIabopaTOpUsUIapIbIH ~ KbI3METI  O9CEKeseCTepliH
OakpulaybIMEH FaHa €MeC, COHJai-aK KeH ayKbIMAbl (hapMalleBTUKAIBIK
npemnaparrap MEH OJapiblH aJaM ar3achlHIarbl METaOOJIM3MIH  3€pTTey
OolibIHIIIA 3epTTeyepMeH OalnmaHbICThl. JKOFapbl CIMOPTTHIK HOTHXKEIEpre KO
KETKI3yre BbIHTATAHABIPATBIH JKaHA KypaljapAblH Maiiga OoJyblHAa >KOHE
colikecTeHipinyine OaimanbicTel WADA  ThIMBIM CcajbIHFAH TIpernaparrTap
Ti3iMiH yHeMi ToaThipaabl. CoHmai-ak, Oenrin Oip 3aTTapibl aHBIKTAy YIIiH
YHEMI JKaHa OJICTEMENK TOCUIAEp O3IpJCHIN KaThlp, OHTAMIAHIBIPY
npoueaypaiapbl  OJIapJbIH  KYHBIH  JKEACNJETY JKOHE  a3allTy  VIiH
oHTannanAelpburad. Mpicanel, PI'VII «JlonmuHrke Kapcbl OpTabIFBIHBIHY
MaMaHJlapbl CHOPTIIBLIAPIBIH JOMHUHITIK OaKbUIAybIHAA 3PUTPONOITUHAI
KaObUIayAbl aHBIKTAY OJICIH oOilanm Ta0yFa TATEeHT aJiJIbl.DK30TeH/l ajam
SPUTPOIIOITUHIH aAHBIKTAYJbIH HeETi3ri koiael - WO® omiciMeH 39pieri
SPUTPOIIOITUHHIH TikeseH ananu3i (isoelectrofixation -

MPOTEUHJIEP MEH  OJapAblH  (DpaKusIapblHBIH  JIEKTPODOPETHKAIIBIK
JTUCTHIUTALUASICH) KOC OJIOTAIUsl KoHE XMMITFOMUHECICHIIMSHBI TallaybIMEeH
oipre.byir omic y3ak (3 KyH) ’KoHE YaKbITTBI KaKeT eTedl. [laTeHTTiH aBTOpaphl
Tarbl Olp IIENMIM/l YCBIHIBL: >KOFapbl camajibl CYHBIK XpPOMATOrpa(usSHBI
nalamalbIll TAHJIAYJIbl KaHaMa OMOXUMMSUIBIK TaHOaIapIbl )kaHaMa aHBIKTay,
KOFaphl PYKCAT ETUITEH TaHJEM MaccC-CIEeKTPOMETPUAChIMEH Yitnecemi. by
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TaJaAayblH KYHBIH TOMEHJIETYIe OHE OHBIH YaKbITBIH €10Yyip KbICKapTyFa
MYMKIHIK O6epi [1].

BapibIk TOMMHTTIK KOPJIap/Ibl IapTTHl TYPJIe €Ki TonKa 0eayre 001aabl: 0apibIK
CIIOPTTHIK MaHcamn OOWbIHA MaimanaHyFa THIUBIM CaJIbIHFAH JKOHE JKapbhICTapa
FaHa THIMBIM CaJIbIHFAH IpenapaTTap.MeTaboIuTTepIiH 13IepiH KaChIpy HEMece
OJIApJIBIH, IIOFBIPJIAHYBIH ©H TOMEH AaHBIKTAJIATHIH JICHTCHICH TOMEH TYCIpy
YIIiH opTYpIi MEIUIIMHAIIBIK MaHHITYJISITUSIIAP AbI OpBIHJIaFaH/Ia
Oy3ymsutbikTap O0ap.EH TaneiMan remonuanus. COHBIMEH Katap, ©3 KaHBIHBIH
KaH KYIOBl - JCHEHIH MYMKIHJIKTEPIH BIHTAJAHIBIPYIbIH THIMII KYpajbl -
XaJbIKapablK epeKeIepPMEH Jie ThIMbIM calibinFaH.COHJIBIKTaH Ka3ipri 3aMaHFbI
JOTIMHTKE KapChl 3€pTXaHAJIap CHOPTIILIHBIH OHOJIOTHSIIBIK CYMBIKTBIKTAPBIH
FaHa €MeC, COHbIMEH KaTap I'€HETHUKAJBIK XKOHE OMOXHMMSIIBIK KOPCETKIIITED
YIIIH «KaH TOJKYKaTTapb» JIepeKkTep 0a3achIH xKacauIbl.

TeIfibIM canbIHFaH TpenapaTTapAblH YHEMI ecill Keje jKaTKaH Ti3iMl €H
03bIK FBUJIBIMU >KaOJBIKTAp bl Maiiananyapl tanamn eredi. CoHsIMeH Oipre, Oip
YATIHI Tajjay KYHBI SKETKUIIKTI JKOFapbl, OYJI >KaOJbIKTBIH THIMJIUIITIHE
KOCBIMIIIA TaylanTap KOsIbl. AJaMHBIH OHOJOTHSIIBIK CYHBIKTBIKTAPBIH 3€PTTCY
OYTIHT1 TaHIAFbl €H KYpAesl TaagaMalblK MIHAETTEpAiH Oipi OOJBIN TaObIIa b

KubIHIBIK a1aMHBIH OMOIOTHSIIBIK CYHBIKTBIKTAPH! OTE THIFBI3 «XUMHSUTBIKY Iy
TYABIPATBIH ~ KYpJAEJi KONMKOMIIOHEHTTI XHMHSUIBIK MaTpuliaigap  OOJIBII
TaObUIAZbl, OFAH KAapChl THIMBIM CaJIBIHFAH 3aTTap/blH HEMece OJap/IbIH
METAa0OJMUTTEPIHIH ©Te€ a3 KOHIIEHTpausichl O00mybl Kepek. COHIBIKTaH,
JIOTIMHTTIK TIpernapaTTap/bl KoHE OJapAblH METAa0OJUTTEPiH KEHIeHAl YJITi
MaTPUIIAChIH/IA AHBIKTAY TEK COHFbI XpoMmartorpadus OIICTEpiH MKOHE Macc-
CHEKTPOMETPUSIHBI KOJIJIaHy apKbUIbl MYMKIH Oojaabl. ['a3 Hemece CYHBIK
XpoMartorpadIieH yiI eceJIeHIeH TOPT JOHIeIeK MacC-CIIeKTPOMETpIIepre KapChl
JOTMMMHTKE  Kapchl ~ OakpuUiayga KEH TapaiFaH. byidl  KypbUIFBLIApIbIH
apTHIKIIBUTBIFBI - JKOFApbl CE3IMTANIBIK, CEJICKTHUBTI >KOHE >KOFaphl Tajjay
KBUTIAMIBIFBI. Macc-CIIEKTPOMETP/IIH JKOFApbl KbUIIaM/IBIFEIMEH OalIaHBICTHI,
yarigeri Oip XxpomarorpadusiiblK aijgay YIIiH OlpHelle OHJIaFaH ThIMbIM
CalblHFaH 3aTTap AaHBIKTAIYbl MYMKIH. YII  KBaJpOMOJalbIK  Macc-
CHEKTPOMETPJIEP/IIH HETI3T1 aPTHIKIIBUIBIFEI - OENTUIl 3aTTapJblH aHBIKTAITY
KaOlIeTi. MOJEKYJAPJIbIK Maccachl KOHE YIITIK KBaJpOMOJIAJIbIK Macc-
CIEKTPOMETPIHIH COKTBIFBICKAH KACYIIACHIHAAFbI BIIBIPAUTHIH OHIMACP1 OenTii
3artap. bipak COHFBI JKbUIIAphl AHTH-IONUHITIK Jaboparopusuiap Oenricis
KOCBIIBICTAPIBIH METaOOIUTTEPIHIH ChIHAMa YATUICPIHJE allbUTYBIMEH KUl
Ke3zece/l.
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Atan ailTKaHja, CTEpPOUJ JeN aTalaTblH KYPBUIFBIHBI KOJIJIAHY aJibIH-ajia
OoJpKaMIbl MpobsieMara aliHaIIybl MyMKiH. ByJ1 MocesneH1 mienry yIiH >KOFaphbl
PYKCaT €TUITeH MacC-CIIeKTPOMETPHSHBI KOJIaHy KaKeT.

by xarmaiina sxorapel pykcat (50 000 >xoHE o/1aH JKOFaphbl) apKachIHAa HAKThI
3aTTap MEH «XMMUSJIBIK» IIyJbl HAaKThl MaccaJlapMeH Oeiiyre Oonaabl. by
OMICTIH apTHIKIIBUIBIFRI MBIHA/A, AKITAPATTHIK (Daiis Tek Oepiiaren Oenri 3aTTap
TypaJibl FaHa eMecC, COHIai-aK TaJJIay Ke31H/Ie TIpKEeITeH OapiIbIK 3aTTap Typaibl
aKIaparThl CaKTauIbl.

backa 3artapabiH O6ap-KOFbIH TEKCEpy KaxeT 0oJica, KOChIMINIA Tajjaay skKacaii
anMarmchI3, O1pak 6actankpl (aiiibl KaiiTa OHJICHI3.

ConbiMeH Oipre, >KOFapbl pPYKCaT ETUITEH TaHJEM MacC-CIIeKTPOMETpi
TaHbIMaJ JIOTIMHITIK KOCBUIBICTAP/BIH JKOFapbl CE3IMTAJIBIKTBI  SKbLIIaM
CKPUHUHTIHE apHaJFaH CEJEKTUBTI OICTEp PETIHJE KYMbIC icTel amajisl [3].
CoHrbl KBUIAAPHI JKAaCaJbIHFAH MAacCC-CIEKTPOMETPUSIIBIK —aHAIU3aTOP IbIH
opOuTanbik Ty3arel Orbitrap HMOHJAPBIHBIH HETI31HEH jKaHa Typl - OCBIHIAM
TanAgayablH TUIMIUINT MEH JAYPBICTBIFBIH aWTapibIKTail apTThIpAbl. by
KYPBUIFBIJIAD KOFAphl aXBIPATBIMJIIBUIBIKKA W€ JKOHE COJI YaKbhITTa OJiap
aHBIKTAJATBIH  3aTTapAblH  KOHIICHTPAIIMSACHIHBIH ~ TOMEH  JCHTCHIMEH
OailTaHBICTBI TpoOJIeManapabl OHAMl JkeHe anmanel. [[om OochIHAal JONMHTKE
Kapchl 3epTxaHaiap apKbulbl kyprizuieni. CoOHbBIMEH Katap, pYKCATThIH
KOFapbUlaybl O€JIOK TaOWFaThIHBIH 3aTTapblH Tajjay YIIIH OJeTTeriien
KOJIIaHBUIATBIH  VIIIy YaKbITBIHBIH THITIH MacC-aHalu3aTopiiapFa KaTbICThI
OONFaHNIBIKTaH CE3IMTABIKTBIH TOMeHeylHe okenmeiai. CoHFbl  Ke3aepi
JIOTIMHTKE Kapchl 3epTXaHANIAPABIH ajAblHIa TYpPFaH Tarbl Oip mocene - Oy
NEeNTUTIK JOMUHT AN artajajbl. MocenaeHIH MoHI - Oyl NMeNTUATEPIiH aaam
ar3achlHa €HT131Tyl, 0JIap KJIACCUKAJIBIK CO3/IE JOTMHT )acaManpl. Anaiaa, Oy
MENTUATEP OMOXUMUSIIBIK MPOIECTEP Il ©3TepTEi, MBICAJIBI, a/laM aF3aChIH/IaFbI
TYpJll TOPMOHAAPIbIH MeJIIEpl apTaabl, XOFapbl >KYKTEMEHI1 TachIMaJlIay
KEHUTIPEK O00JaIbI.

CoHbIMEH KaTap, TOPMOHJAPIBIH KYpaMbIH OakKpuliay ITalachkl3, OWTKEHI
TOPMOHJIAPJIbIH JIEHTel1 jKeKe OOJbIN TaObuIaAbl KOHE KEH ayKbIMia e3repyi
MYMKIH.

MyHpaii nmenTUATEpAl  aHBIKTAy MpoOJieMachl «OPOUTANBIK — TY3aK»
TYPIHIET1 JKamnmaid aHamu3aTopbl Oap >KOFapbl PYKCAT E€TIITeH KYPBUIFBIHBI
naianaHa OTBIPBIN TAOBICTHI MICHITYl MYMKiH. JIOMMHTTIH Ka3ipri 3aMaHFbI
TYpJepiHiy Oipi -
x)acannpl Typae caneiaraHn PHK-wel xommany, on 20-man 300-ke meiHri
HyKJIeoTuarep 6ap mojekynanapasl KamTuabl. SIRNA - e kpicka Ti30exTi PHK.
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Onap RNA wunrepdepenuusiceiHa kayantbl, Oyn wMatpuna PHK-HbIH
KaTBIMCBI3 HalllapJiayblHa OKeJIe/Il KoHE OChbUIaIa reHAIK JEeHI e 1er] aFr3aHbIH
MeTa0oJIMKANIBIK TporecTepine ocep eremi. siRNA 3ar ammacy mporectepin
MakKcaTThl TYpJI€ ©3repTy YIIiH TaOBICTHI CHHTE3/ETyl MyMKIH.

Mpicanra, OYJIIIBIKET TiHIHIH ©CyiHE KeIepTi KeNTIPETIH MUOCTATHH TTPOTCUHIH
OHJIIPYTE >KayanThl T€HHIH dcepi. MUOCTaTUHHIH ocepiH OyFaTTay OVJIIIBIKET
MAacCCaChIHBIH aMTapJbIKTall ©cyiHe oKejaedi, Oy Malibl KaOaTTBIH TOJIBIK
oommvaysr  nmepaik. CospuiMansl  emec cuPHK-HiH  momudukanusmanrad
MOJIEKYJIajapbl JKOFapbl aKbIPATHIMBUIBIKTHEI MAacC-CIIEKTPOMETPHUST apKbLIbI
epekiiesnienyl MyMKiH. KebGiHece cropTiibuiap JTOMUHT PETiHAEC aHAOOIUKAIBIK
cTepouaTep TOObIHA, TECTOCTEPOHHBIH CHHTETUKAJIBIK aHAJIOTTapbIHA YKAaTaThIH
nopinepai naiiianaHajsbl.

TecTocTepoH amaM ar3achlHa TaOWFU TYPJE IIBIFAPBUIAIGI, KOHE OHBIH
aHaJOrTapblH  MaijalaHy  OHBIH  IIOFBIPJIAHYBIHBIH ~ ©OCYIHE  OKemyi
MYMKiH.CUHTETUKAIBIK TECTOCTEPOHHBIH KOJJAAHBUIYbIH AaHBIKTayFa €H Kol
TaparaH Ke3Kapac OypbhIH TeCcTOCTepOHHBIH »nutectocteponra (T / E)
KaThIHACBIH aHbIKTaraH 0oiaThiH. T / E MoHIep1 TONMUHT PETIH/IE TECTOCTEPOH/IbI
ManaIany IbIH ceHimal KOPCETKIIII OO0JIBITT TaOBIIaIbI, OUTKEHI
AIUTECTOCTEPOHHBIH CUHTE31 TECTOCTEPOHHAH Toyeici3 koHe 4 T / E kaThIHACHI
aHBIKTAJIFaH. bipak TeCTOCTEpOHHBIH JKOFaphliay JIEHrell MeTab0IU3MHIH JKEKe
KBUIIAMJIBIFBl  KaHJal JKarmadiaapma Oomyel kepek? byman Oacka, T / E
KaTbIHACKI KAJBINTHI OOJIBIN KaJBINTHI, OYJI JKapbIiCTapFa HEMECEe TPEHHHITEPTe
JIEHIH CHUHTETHKAJIBIK TECTOCTEPOH AaHAJIOITapblH KaOBUIAAy/Ibl TOKTATyFa
MYMKIHJIIK Oepesti. Ochbl KUBIHIBIKTAP/IbI dKEHY YIIiH ra3 ¢a3achlHAarbl TYPAKThI
uzotontapasiH (IRMS) macc-cniekrpomeTpust 9ici KonmaHbuiaabl. byn omicTi
naigagany MYMKIHAITT aJaMHBIH TaOWFU TECTOCTEPOHBIHAAFBI KOMIPTEKTIH
M30TONTHIK KYpPaMbl OHBIH CHHTETHKAJIBIK aHAJOTTAPbIHBIH  M30TOINTHIK
KYpaMblHaH €peKlIeeHyiHe OailaHbICThl. MequIUHANIBIK IpenapaTTap TaOurat
IMKI3aThl OOMBIHIIIA a0uOoTeHaiIeH (1IIiHapa HeMece TOJIbIKTall) CUHTE3eNe ],
oJl Oacramkpiia Tipl TaOWUFaTTaH e3relie KeMipTeri M30TONThl KypaMblHA HeE.
Cunrerukanslk ropmon anaiortapbl yuriH 13C / 12C (613C) u30TONBIHBIH
KaTbiHackl -27,4 -36,4 </ ¢> apanbifbiHAa. AJaM rOpMOHAAPbI YIIIH, JUETa MEH
XaJbIKKa OalIaHBICTBI, COJI MoH -16 -26 ° apajbIFbIHAAFbl JAMANa30H/A >KOHE
emKkaman -27 </ $> -maH TOMEH MoHIAEpre »erTe amMaipl. CHHTETHKAIIBIK
TOPMOHAAPALl Takganany (akTICIH JoJeNey VIIH, COJ  OpTraHu3MIe
MEeTa0OoJIUTTEP 3epTTENEAl, OHBIH KAJIBIMTACYbIHAA CHIPTKBI TApANTaH E€HTI3UITeH
TOPMOH/JIap aHBIK KopiHe/l.
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IRM wmacc-cnektpomerpiiepi Thermo Fisher Scientific, Counai Koca anranna,
JIOTIMHTKE Kapchl 3epTXaHalapja KOJJIAHBUIATHIH, KOFaphl CE3IMTaJIbIKKa He
XKoHE Ta3 XpomarorpadbIMEH >KOHE HMHTEPHETTET1 YITIHI JalbIHIAy >KOHE
WHXEKIMUTAY KYPBUIFBUIAPBIMEH Oipre >KYMBIC ICTEHl, OChUIalIlia TOMEH
OJIIIIey KATEJITIH KOHE YKOFAphl JANIIKTI Tanmayasl KaMTaMachels etemi. Cropt
aman Oomanmpl koHe Ooaysl Kepek. KepepMeHre jkoHe jKaHKyiepre AcHEHI
BIHTAJIAHJIBIPY CaachIiHAA (hapMaIleBTUKAIIBIK KETICTIKTEp KapbICTapblHA eMeC,
TaOUFaTIeH OepiireH MXoHe JKEeHICKE YMTBUTY MEH KYII-XKIrep KYMCaWThIH
CHOPTUIBUIAP/ABIH KepeMeT (PU3MKAIBIK KAaCHETTEpiH KOpCEeTy/ll Kajaaraiay
MaHbI3bl. JIOoMUHTTI KoJjjaHy (akTicl Ke3-KeNTeH CIOPTIIBIHBIH MaHCaObIHA
KOHE OJ]aH 9pl eMipiHe ocep eTeidl. 3epTTey/AlH 3aMaHayH JCHIeil Ke3-KeJreH
JOTUHITIK Tpernaparrapibl  KOJJIaHyAbl aHBIKTayFa MYMKIHIIK Oepei.
CropTmibuIapplH ChIHAK YJTUIEpIH cakTay Mep3iMi oJlapibl ycCTam Kally
MYMKIHITIH a3aiTapl.

Yiruiepal Tasagay KoHE JaibIHaaY

benrinenren epexenepre coWkec, CIOPTIIBUIAP JTOMUHITI Oakbliay Ke3iHe
THIMBIM CAJIBIHFAH 3aTTap bl TAIIAY YIIiH 39pJeH oTyre O6eitlim. CoHbIMEH KaTap,
Oeunrii Oip *arnaiiap/ia apHaibl penaparTapsl aHbIKTAy YIIH KaH, Tuia3ma /
capbICy >KOHE IIall YATUIepl aJlbiIHybl MYMKIH. YJITiIepal AalblHAay JOTHHITI
OakplIayablH ©T€ MaHBI3bI JJEMEHTI OOJBIN TaObUTIAJbI, OWTKEHI O
HOTHKEJIEPIH MaKCUMAaJbl BIKTUMAJJIBIFBIHA KOJI JKETKI3YTe >KOHE Tayayra
KOKETTI Ce3IMTalIbIFblHA KOJ JKETKI3yre MYMKIHIIK Oepeni.Kasipri yakeiTTa
YATUIEpl TY37apAaH >KoHe Oacka KocrnajgapAaH Ta3ajayFa apHajFaH opTypii
oaicTep 931pJeHIl, aTal alTKaHa, MaKCaTThl TAJJaHbIH OKILIAYJIaHYbI

CyiBIK SKCTpaKIus

Kebinece cyiblK JKCTpakuusi YATUIEpIH  JaWbIHAAYIbIH €H  Y3akK
KOJIJAaHBUTATBIH ~ 9ici. Ajam  aF3achlHAarbl  OeH3eapunil  (aM@eTaMuH
CyJIb(DaTbIHBIH PALIEMUSUIBIK KOCHAChl) dKOHE OHBbIH META0OJIUTTEPIH aHBIKTAyFa
apHAJIFaH aJIFaIIKbl )KYMBICTApIbIH OipiHJIe MIBIFAPBLTY JKbUIIAM/IBIFBIH aHBIKTAY
VIIIH CYWBIK DKCTpPAKIMs KOJJTaHbLIAAbI. ATam aiTkanma, Hecen yiariutepi 2H
TUAPOJIM3ACH/II. HATPUH TUIPOKCHUJI] )KOHE MYyHal d(hUpiHEH aJbIHFaH.

Keneci oOHXBUIIBIKTApAA CYWBIK OKCTPAKIUS KOMETIMEH OHOJIOTHSIIBIK
CYMBIKTBIKTApJAFbl 3aTTapibl Ta3aJayblH KOINTETeH OMICTepl CHUIATTAJIFaH.
Bapnwik ocwl omictep Oip mpuHImMNKe Herizaenai: pH e3repyl KakeTTi MOHTe
KOHE KBIIKBUIABIK, OeiTapanm HeMece CUITUL KOMIIOHEHTTEpIl  aiy.
AHaTUTUKTEPIIH pl MOHIH OUTy YATLIEpaAl Kell MeJIepie aly >KoHe / Hemece
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OJIAPJIBLIH OPTYPJIl epiTKIITepiMeH apTypiii pH-nmapaa onapsl KOMIIOHEHTTEPiH
KailiTa amy MYMKIHAITH Oepeni. TammayablH erKeW-TerKeisil, aphIKIa >KOHE
ce3iMTaJI OMICTEpiH jKacayFa JETeH TAaJIbIHBIC Tajaay >XKypridyre Kemaepri
KENTIPETIH KOCHIHABIJIAHATBIH KOCHANAPJbIH CaHBIH a3aWTyra OarbITTajFaH
CYMBIK O3KCTPAKIUSA PICIMACPIH JKETUIIPY MEH JaMBITYMEH Kartap KYypii.
JlomuHTKE Kapchl OaKpLIayabl ChIHAY YIIIH CKPUHUHT JKOHE pacray omiCTepiH
o3ipyieymni  O3ipJIeHreH  KaFujajap ol Je  KOJIJIaHbLIaAbl, MBICAJIBI,
amperamuaaep, dPeApUHICP IKOHE  OJAPABIH  TYBIHABUIAPHI  CHUSKTHI
CTUMYJIATOPJIAP CUITLIIK *kKaraanaa 3Qupiaepaid 39p YATUIEpIHEH HIbIFapbUIaibl,
OpraHuKaNbIK (azajgaH ajbIHFaH 3aTTap MmofbipianraH xkoHe GC-MS xone /
Hemece GC-APD-ni oman opi tanmayra >katajasl. COHBIMEH KaTap, CYMBIK
AKCTpaKIMs op TYpJal IKarmainmapna (SFHH, MUHEpaIbl  TY3Jap/ibIH,
OpraHUKAJBIK EPITKIIITEPAiIH >XoHE opTypii pH MoHaepiHiH OoJybIMEH) p-
penenTopiaap/iblH KoHE aHAOOIMKAIBIK CTEPOUITEPAIH KbI3METIH TOKTATaThIH
KOPTUKOCTEPOUATEP/Il, AUYPETUKTEP1, 3aTTap bl TAJJAY YIIIH KOJITaHbLIA IbI.
1952 bUTbI KOJAAHBUIFAH SKCTPY3HS JCM aTajJaThIH ©T€ KATThl Kypasa O0JIbl.
byn omic TampmaHaThiH YATUIEPJIH Ta3ajdbIFbIH apTThIPY YIIH KOJIAAHBLIAJIbI.
ATtan aWTKaHAa, KapamailbiM Karjaiiapjla OpraHUKalblK EpITKIIITET1
aHATUTTEPl aly, OJaH KEWiH OpTraHWKAIBIKIAH KBIIIKBUIIAHIBIPBUTFAH CY
¢dazaceiHa (0.06N, HC1) KbI3bIFyIIBIIBIK 3aTTapblH O€py apKbLIbl, pacCTalThIH
ChIHAKTapFa KapaMIbUIBIFBIH JOJICNISI, MbIcalbl, P2-kiIeHOyTepos aroHMCTi
YIIIH 6T€ THIM/II 9PTYPJIl OMOJIOTHSIIBIK KOCTIAJIAPABbIH CAHBIH a3auTy.
Kattsl (hazanbik SKCTpakIus

bipHeme 3arTap ymriH OWOJOTHSUIBIK YJTLIEpAC, aTan aWTKaHda, KaTThl
dazanbik skcrpakiusga (KDPD) KaMmMThUIFaH aHAIUTTEPAl Ta3apTyIbIH KOHE
IIOFBIPJIAHABIPYIBIH  OajaMa oiici  makjganaHbuiaabl. Typm  aacopOeHTTI
Marepuanapanl, ocipece mnoauctuposiabl, Cl8 Hemece WMOH aJIMaCTBHIPFBIII
maiblpiaap/pl KOJIJaHy, JONMMHITI Oakbulay YIIIH OlpHEIle CKPUHHMHI KOHE
ToJeAeMenep il IaJeAey dIICTEpPiH KacayFa MYMKIHJIIK Oep/ii.
1968 xbuibl bpcTiaoy cTepouaThl KOHBIOTATTApAbl OeiTapan MnoJuMepl
HIabIpIapMeH ally MYMKIHIITIH KepceTTi. Marepuan MeH TEeXHUKaHbIH OJIaH
opi KETUIPLTY1 AONUHITI OaKblIayFa, MbICaJbl, aHa0OIHUSIIBIK CTEPOUATEP MEH
TUYPETUKTEP/Il KOJIIJaHyFa BIHFAMIBI QMICTI acayra MyMKIHAIK Oepai. KDO-
HbIH 0acTbl apTHIKIIBUIBIFBI - VATUIEPAl alyAbl TOJIBIK aBTOMATTaHIBIPY
MYMKIHJIIT1, COHBIH INNHAE KapTPUUKACPIl JalbIHIAy, IPIKTEY, XKYy KOHE
keiiinHeH omrorusa.  ConbiMeH  Katap, K®D  kesinae  Tammayiapisl
JIepUBATU3AIINSIIAY JKY3€Te aChIPbUTYbl MYMKIH.
NmvmyHnoabdunmi xpomarorpadus




ONTUSTIK-QAZAQSTAN SOUTH KAZAKHSTAN

MEDISINA MEDICAL
AKADEMIASY ACADEMY
«OHTycTiK KasakcTaH MmeauuuHa akanemusicel» AK AO «lOxHo-KasaxcTaHCKas MeAUUMHCKAS akaneMus»
DapManeBTHKANIBIK JKOHE TOKCHKOIOTHSIIBIK XUMUS KadeIpachl 044 -55/ 03-ctp.54
BroananmuTHKaIBIK XUMHUS 5KOHE TOKCHKOJIOTHS us 3

buonorusaplk  yATUIEpACH TalJaHyAbl OKIIayjay Kypajdbl peTIHJE
uMmyHoapbunai  xpomarorpadus (MAX) kakplHIA KOJIIAHBUIILL.OICTIH
MOHI, TaJJIaHaTBIH MOJEKyJaJapAblH op Typil OejiKTepiMeH KOBaJICHTTI
OalIaHBICTBIH  KaJbIITaCyblHa KaOIIETTI MOHO- HEMECe  ITOJUKIIOHIBI
aHTHUJICHEIICp TaCyIIbIFa, MBbICAJbl, C(epalbIK arapo3JblK OeIIeKTepre
Tirumred.MyHnaaii  OejIIeKTepJieH JalbIHIAIFaH Tellb Oip JKarblHAH KEYeKTi
cy3rici Oap OaraHFa TOJITBIPBLIAABI JKOHE OJI apKbUIBI HECEN HeMece Ila3Ma
yariaepi  etemi.Kaxerri Tanmmamanap OaraH  apKbUIbl  OTETIH  Ke3[e,
TaChIMaJJIayIIblFa  OAMJIAHBICTBIPBUIFAH  AHTUJCHENEP KOBAJICHTTI  €MecC
KeIICHIep/l KypyFa »KoHe OaiJIaHBICThIpyFa OaiJIaHBICTHI, ajl aHTHUJICHEIICPMCH
epITIHAIMEH ajajaMalThIH KaJdFaH MoJIeKyjanap. OJIONUS I[apTTapbIHBIH
e3repyl 3aT-aHTHJACHEJICP KEIICHIH MOJEKyJaJapablH ©34CepiH KoiMai-aK
KOUBINT kibepyre MyMKIHAIK Oepesl >KOHE aHaJIUT KEHIHHEH Taljay YIIiH,
Mmbicaibl, ['X-MC TtazapTeulFaH TYpiHZAE, CBHIPTKBI KOCHaylapjaH OocaThbLIaIbl.
Kenteren arapo3apik OeJiekTep TachIMaAayIibl PeTiHAC Mai aIaHbIIa b, O
Olpkatap KOMMaHUSJIApPMEH caTyFa YCbIHBLIAAb. OCBl TENTHATEp HEMece
MPOTEUHACP XUMHUSIIBIK TYpPJE OChI OONIIEKTepre TITUIreH OOybl YIIIH OCHI
OemmexkTepaiH 0eTi Oenacenaipineai. Ex xKul KonmaHbUIaTeIH oAIc - 1967 KbIIbI
AceHHiH ycbiHFaH 1uaHoreH Opomual (CNBr) akrtustenaipyi. CuiTiiik
waraaiiga, CNBr arapo3npik OeJieKkTep/iiH O€TiHe THIPOKCUIIBI1 TONTAPMEH
OpeKeT eTeidl, OoJIap ©3 Ke3eriHJAe XUMHUSUIBIK aHTUJICHEJIEPMEH peaKIUsFa
TYCEeTIH IMaHAIK 3dupiep MeH HMHUAOKapOoHaTTapabl Kypaiael. Koionra
OpHAJACTBIPBUIFAH  aHTUJEHEJIEpMEH  Oipre  arapo3ablK  OeJIIexTep
OMOJIOTHSIIBIK YITLIepAe O0ap 3aTTapiblH HEMECE CBHIHBINITAPAbIH 3aTTaphIH FaHA
TaHUJBl KoHE TaHmaWapl. Komaliael SIOSHTTEpAl, MbICAlIbl, Cy MEH
OPraHUKAaJBIK EPITKIITEPAIH KOCBIHJABICHIH IMalJalaHy, aHTHACHEIEpre
OalIaHBICTBI 3aTTAp IIBIFAPaIbl, OHBl KOHIIEHTPATTAN bl )KOHE OHBI CTAHIAPTTHI
omictepMeH, atan aiTkanmga, MC apkpuibl Tamgaiael. leTenmik KocnamapasiH
MOJIIIEPIH a3alTy CUTHAJIJaH IOyblIFA KATBIHACBIH JKaKcapTyFa JKOHE
oficTepMEH aHbIKTay IieriH azaiTyra anbin kenedl I'X-MC u XKX-MC/MC.

TyBIHIBI 91C1

['X-MC ponuHr-0akpuiay 3epTXaHachlHIa TdJIeAeMeNepal alny KOHe alyablH
Heri3ri Kypaiabl Oousbil  TaObuiagpl. MyHIall oKyienep ThIMbIM CalIbIHFaH
3aTTap/blH TI30€CIHJEe CaHaMalaHFaH KONTEreH 3aTTapFa »OFapbl €peKIIeNiK
neH cesimtanabirel 0ap MOK sxone BAJIA. Anaiina ['X-MC rtanmay yinin
3aTTap ra3 Topizec Typre aiHamybl kepek. KemrereH Tanmaynapra, MbICAbI,
P2-aronuctrepine, Typil AUYPETHKTEPre >KOHE p-pelenTopiiapra apHajIFaH
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0JI0KaTopJIapra KOMbLIATHIH OYJI TaldanThl OPbIHAAY ©TE KUbIH OOJIFaH/IBIKTaH, op
TYpJll peareHTTEPMEH peakuus OJIapAblH HEFYPJIbIM YIINa TYbIHbUIAPBIH
acaipl. Tpanchopmanusiiap Heri3iHeH THAPOKCUIIL/II TOITapra sKoHEe SKiHII
aMHHJIIK TOIITapfa >KaTajabl, OUTKEHI OJIAPALIH TUAPOPUIBAI 63apa opeKeTTECy
KabieTi - OyJ1 KYOBUIMAITBUTBIKTBIH, TOMEHIEY ceOenTepiHiH Oipi. AHATUTUKTIH
aJIFaIIKbl MOAM(UKAIUSIIAPBIHBIH Oipl CIpKe aHTHIPUIAIMCH alleTHUIACY OOJIIbL.
Cipke KBIIKBUIBIHAH KOHE CIPKE aHTUIPHIIHIH KaJABIKTApbIHAH Ta3apThUTYHI
KepeK O0JaThIH MOJIEKYJIajaap 9JIETTe CYUBIK KCTpaKIUsIMEH opblHaanaasl. ['X-
MC Ttangay yuHnH TYBIHIBI KypaJjapibl alyAblH OYJI 9/Iici ©Te KypHesl >KoHe
YaKbITThl KaXXET €TETIHIIKTEH, KoOlHece TPUMETUIICHIUT KaJAbIKTapbl Oap
Oipuemie TysiHABUIAY areHtTepi o3ipieHal (TMC). Mine, ockl areHTTEpiH
Keuoipi: reKCaMeTUIIANCUIIa3aH (I'MACO), TPUMETWICHIAIIMMHIA30J1
(TMCUmu) u  N-metun-N-tpumerwncumunrpudropaneramuy (MCTOA)
(Donike, 1969).CoHFbICH, TyBIHABLIAPFa apHAJIFAH €H KMl KOJJaHBLIATHIH 3aT
OoJIbITT TaOBLIAIBI, 9Cipece, aMMOHUI HoABIMEH koHe d(PToPusiMeH yilmecimae,
Oyr1 in situ  Tpumetun woxacwiad (TMUC), xorapsl  peakUsIIbIK
TPUMETWICWINIIB/II PeareHTTIH Maiijga OonybiHa okeneni. TMUC kaThiCybIMEH
TUAPOKCUI >KOHE aMHUH TONTAapbl ©3repTUTIN, KETOH KaabIKTaphl 3HOJI-TMC
a¢upnepine ariHanaapl. TamudraopaneTuial Taagayra apHaaFaH MoOJIEKyJajapra
eHri3y yuriH OipHemie Oacka KYIUTI peareHTTep naiganaHsuiabl. TOA Hemece
rentagpTopOyTri (I'®b)-tynbacel, gon  N,N-Ouctpudropaneramua, N-meTHII-
N-GucTtpudTopaiie-raMu/g (MBT®A) HEMece N-metui-N-
oucrenradropoytunamug (MBI'®b)coiikec.

TpudTropanerunney TPUMETHICUIUIYMEH CalbICTHIPFaHIa TYPAKThl aMHUHO-
TONTBIK TYBIHJBLIAP/IBIH Maiiga 6omybiHa okenesl, conapikTad TMC xone TOA
TONTapbl OOWBIHINA TajlgaMaiapblH TaHAAyIbl TYPJICHIIPUTYyl MYMKIH, Oy
s eIpUH CUSKTBI CTUMYIISTOPIAP/IBIH CTEPEOU30MEPIIEPIH XPOMATOTPAPHUSITBIK
TypJe 0eayre MyMKIHJIIK Oepe/l.

4. LnunocTpaTuBTI MaTepuadl:
- npe3enTtanust Microsoft Power Point.

5.¥cbIHbLIFaH dae0uerTep
Heri3ri:
Ka3ak TiIiHze:

19. ApeictanoBa, T. A. buonmorusuiblk maTepuanjaH MHUHEpalaay oOJliCIMEH
OKITIAyJIAHATBIH yJIBI JKOHE KYIITI ocepii 3aTrap TOOBI: XUMHUSA -
dapmaneBTukanbik Gak. [V Kypc cTyaeHTTepiHEe apHaiaFaH OKYy Kypaibl / -
Anmatsr : OBepo, 2012. - 100 6et. C
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JIOMHTTIK 3aTTap/ibl AHBIKTAYIbIH AHAIMTUKAJIBIK SJIICTEPI

JIOTIMHTTIK 3aTTap/bl ChIHAMAaFa JaibIHIayAbIH aJIbIH-a1a AaHATUTUKAIIBIK

omicTepi
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Tazanay onicrepi
CYMBIKTBIK SKCTPaKIIUS
XpomaTo-Macc-CreKTPOCKOMHS 9/IIC] YIITIH AepUuBaTH3aUAIAY dIiCTepl

Kpenurt Ne 2-2,3

1. TakpIpbIObI: XUMHUSA-TOKCUKOJIOTHSIIBIK TalAaya KOJIaHbUIAThIH Ka31pri
3aMaHFbl TAJNJAy 9M1iCTEPI.

2.MakcaThbl: CTYJICHTTEPTE yJIbI 3aTTapFa KIMHUKA-TOKCUKOJIOTUSIIBIK TaJIJIay
YKOHE aJIbIHFaH HOTIDKEIIEP/Il IYPHIC KOPBITHIHABLIAY B YHPETY YIIIiH OJIapIbIH
OLTIMIH ’KOHE TYCIHIKTEPIH KAJIBITITACTHIPY.

3.

Japic Te3ucrepi:

Kocnap:

l.
2.

Jlopintik mpemnapaTtTap TangayblHIaFbl CKpUHUHTTHIK 9JIICTEP;
bapOuTyp KBIIKBUIBI TYBIHABIIAPHIMEH OTKIP YJIAHYABIH J1a00paToOpIbl

3KCHOpeCcC-AUarHOCTHUKACHI,
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3. XWUHOJIMH, M30XUHOJUH TYBIHBUIAPBIMEH OTKIp yJIaHYIbIH Ja00paTOpIIbI
AKCITPECC-TUarHOCTHKACHI;

4. KcanTuH, TUpa30JI0H OTKIP YIaHYIBIH Ja00paTOPIIBI IKCIIPECC-
JTMArHOCTHKACHI;

Hopimik 3aTTapMEH  YJIaHYAbIH HKCIIpecC-TUarHOCTHKAChIHIA
KoinaneiaTeiH oaictepain Oipi O6ombim JXKKX nemece KKX-ckpununr nen
aTalaThlH oJiCc caHanangsl. byn onic KBIIIKBUIAAHFAH, CUITIJICHTEH KOHE
OeiiTapanl CHIFBIHABUIAPAAFBl YIJIBI JIOPUIIK 3aTTapAbl ajjblH-ajla aHBIKTAy
YIIIH YCHIHBUIFaH.

VYnanyra ceben OonraH Oenrici3 AOpPUIIK 3aTThl  HACHTUPUKALUSIAY
npoueci 2 3rantaH Typaabl: 1) anjaeiH-ana 3epTreyiep — Oy 3TamnTa
XUMUSUTBIK  KOCBUIBICTAP/IBIH OCJTili KJIACCKA JKATATBIHABIFBIH AHBIKTAHIBI. 2)
TONENEHTIH 3epTTeyJiep — IKCIEePTTIH OHOOOBEKTTEH OeNril 3aT HeMece
3aTTap TOOBIH aHBIKTaFaHbl TypaJibl KOPBITBIHABI KacayblHA MYMKIHIK
oepei.

1  sranTeiH KaKETTIT1 anabIMEH JOPLTIK rpenaparrap
HOMEHKJIATYPaChIHBIH KOOCI0IMEH, KOMOWHUPICHTeH WHTOKCHKAIUSIIAPABIH
Ko0€IIMEH, COHBIMEH  KaTap  JOpUIIK  3aTTapAblH  METa0OJIUTTEHY
MYMKIHAITHE OalnaHblcThl  TyciHAipiieni. OCBIHBIH — OapibIFbl  JI9PLIIK
3aTTaplblH COT-MEAMIIMHAIBIK JKCIEPTU3AChIH €a9ylp KublHAaTagbl. OchiFaH
opail JKCIpecc JKOHE ce3IMTal oJICTep HeMece Ooyapasl Oipre KoJjgaHy
HETi31HJe  aNJblH-ajla TeCTTepAl KYprizy KakerTumri Tyanasl. Ocsl
Tanantapra OapiblK AHAIUTUKAJBIK OAICTEp apachblHAa KaHaraTTaHAbIPATHIH
omicTep: ra3abl-cYWbIKTHIK XpomaTtorpadus (IKX) xone KKX.

XTT - ra TyCeTiH IOpUTIK 3aTTapiblH YJKEH IIeHOEpiHEH a3 yaKbIT
apanbiFbiHga Olp Hemece OipHeme 3artapasl Oemin amy ['CX sxone JXKKX
HETI31HJer1 aljblH-ajJa 0elly HEeMece CKPUHUHI 9JICl KOMEriMeH MYMKIiH
oonaabpl xkoHe XTT cxemachlH MakcaTThl OaFbpITTa TaHJAAy MYMKIHIIT
TyaIbl.

KKX Herizinge  “CKpUHHHI”  KyHeci  OMOJIOTHSUIBIK ~ OOBEKTTEp
AKCTPAKTBIHAH YJIbl JOPUIK 3aTTapiAblH 3€pPTTENyiH KapacThIpaibl:

[ oram — xanmbl epiTIHAUIEp JKYHWeciHAE Kyprizuienl, Oy srtan
KOPBITBIHABICHI HOTHXKEN1 OoJica, AiroaTTaplibl JKeKe >Kyhesnepae 3epTTeitl.

II Tam — JKaNMbl  epITIHAUIEp KyWheciHme kyprizinenmi. Keke
epITIHAUIep JKYHeciH TaHmay Heri3i Oip xpoMarorpadusuiblK 30HaFa KipeTiH
3epTTEJIETIH 3aTTapblH >KOFaprbl d((PexTuBTI O6JiHYl 00BN TaOBIIAIbI.
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XpomaTtorpamMma apKbUIbl 3aTThl allly 3€pTTENETIH KOCBUIBICTapPIbIH
Oenrunl  XUMHUSUIBIK  TOOBIHA ~ JKATATBIHBIH  QHBIKTAWTBIH  KOMIUIEKCTI
peareHTTepal KoJJaHy HeriziHae sxyprizuieni (I sram).

3epTTeymiH TEpiC HOTIKECI JOPUTIK 3aTTapAblH YJbl  J103aCHIHBIH
KOKTBIFBIH  gonennedai. On  wotwke  amranga JKKX — CKpuUHHHT
KOPBITBIHIBIIAPBIH JQNENIEHTIH MaKcaTThl OarbITTaIFaH Taljay >Kypriziiemi
Q1! JTan), oJlap: MHUKPOXMMUSUIBIK peakinusiap (0osury, KOCHLTY,
MUKpOKpucTamiockonusbik); ['CX omici; YK-cmektp aliMarbIHIAFE]
dboToMeTpust; papMaKoOJOTUSIIBIK ChIHAKTAP.

AnpapiH-ana XpoMaTorpadusuiblK Tajijgayiap 2 amnrtara JCHiH caKTajFa,
AFHU 1py TIpOIECiHE VIIbIpaMaraH MaTepHalIbl 3€pTTEreHAe THIMII
(@bdexTuBTi). 2 anTagaH y3aK CakKTaraHga 3HAOTEH[I KOCBUIBICTap IIaiia
o6omaaplt  ma, JKKX HoTwxkenepiHe eAQyip ocepiH  THUTI3IN  MyHAai
Marepuaagapra OepiIreH oaicTi KOJJIaHy MYMKIHJITIH a3aiTaibl.

buonorusnelk MarepuangaH oOKIIayjay IMpolecciHae OapiblK JTopiIiK
3aTTap 2 TomKa OemiHeni: 1) KBIIKBUIABI JKOHE oJICI3 HETi3/1 3aTTap; 2)
HETI3/1l CUMaTTarbl 3aTTap.

BapOuryp KbINIKBUIBIHBIH TYBIHABLIAPbI. XUMHUS-TOKCHUKOJIOTHUSIIBIK
Tanaayaa 0apOuTypaTTapabl CaHABIK MOJIIEPIH aHbIKTay YIIiH Y@ ailMakTarsl
nuddepeHmanpl cneTkpoPToMeTpHs 9/1ICi KeH KOJAaHbUIaIbl. O1ic 6apOuTyp
KBIIITKBUTB TYBIHIBUTAPBIHBIH pH opTachiHa OaMIaHBICTBI PTYPJII TAYTOMEPIIIK
dopmana Oony kabinmerine Herizmenred. pH 2-nme OGapOutypartap epiTiHmiae
200-300 HM TONKBIH Y3BIHIBIFBIH/IA CTICIIM(PUKAIBIK a0COpOIMsl KaCUETIHE He
eMec, KeToHIbl (MoHAanMaraH) ¢opmana 6onaabl. pH 10-1a MOHOMMUOIIBIBI
dopma Ty3inemi, Y@ alMarblHBIH CHEKTPIHAEC KYTHUIYy KaOljleTiHe ue
TETEPOIMKIIAl sAApoja Koc Oaimanpic maiga Oomanel. JKyteury A=240 HM
oonranna Oaiikananel. pH 13 skoHe omaH korapbl OOJFaHAa CaKWHAaIa €Ki KOC
OaitmanbIc Ty3inemi. AGcopOIus MakCUMyMbl A=255-260 HM-/e OaifKaTaibl.

(0] OH OH
R1 || R1 R1
R, N-H 5 R, SN — > R SN
/ &) / &) ' //{\O
0" N 0" N 0" N H
| |
H H

Hdumunoneni gopma
Keronns! popma Umunoneasr popma
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Kannasr xone HecenTi 6apoutypartapra 3eprrey pH 13,0 sxone pH 10,0
(A=260 ©M) mnpemapaT epITIHAUIEPIHIH ONTHKAJBIK ThIFBI3IBIKTAPBIHBIH
albIpMalIbUTBIFbIH ecenTeyre HET13/IeIIHTEH, g depeHnanab
cnektpopTomMeTpust  YChIHBUIAABL. — CHeKTpopOTOMETPUSIIBIK — aHBIKTAYbIH
nuddepeHIManIbIK BAPUAHTBI 197 HOTHXKE Oepel, OUTKEeHI MYH/1a KbIIIKbLI/bI
epITIH/IICH XJI0poOPMMEH dKCTpaKIUsIaHFaH 0apouTyparTapMeH Oipre 6erne
3aTTapIbIH 9cepl OeriI Iopexeae ecKkepiiei.

bapOutypaTTapaplH MeJIIEPIH €CeNTey VIIiH, XYThUTYAbIH MEHIIIKTI
KOPCETKILIHIH MOHI  KOJJaHBUIAAbl, OJ ToMeHrl Gopmyna OoWbIHIIA
ecenTeniHeni:

ApI
1% -
E 0ICM -
C-1
A 1 - emmey Ke3iHAEC AalblHFAH ONTHUKAIBIK  THIFBI3IBIKTAP
albIPMALIbUIBIFBL,

C — 6apOuTtypaTTapablH KOHIIEHTPAIUICHI, Y%,
L — >KyTBLTy KaOaThIHBIH KaJbIHABIFbI, CM.

KyTputyAbIH ~ MEHIIIKTI  KOpceTKimH aHbikray ymin 0,05 T
0apOuTYpaTThIH JoN calMarblH CUBIMABUIBIFBI 1000 Mi1 emmieyimn kojbara
canbit;, 100 ma  docdartet Oydepne (pH 7,4) epiremt xoHEe MYKHUST
apajacThIpFaH COH, KOJIEMIH TUCTUWIICHIEH CYMEH Oenrire AeiiH KeTKi3e/Il.

CubiMapuibiFbl 50 M1 enmieyim kosibanmapra 4, 6, 8, 10, 15, 20 mn
0apOUTYpaTThIH COWKEC EpITIHIICIH KYHMbIN, KejemiH Ooparbl Oydepmen (pH
10,0) Oenrire >xeTkizenl. EpiTiHIIIEp CEPUSICBIHBIH ONTUKAIBIK ThIFBI3IBIFBIH
cnekrpoporomerpae 260 HM TOJKbIH Y3bIHABIFBIHAA | CM KBapLTHI KIOBETa/aa
emmenai. Caneictelpy epitTiHaici perinae pH 10,0  OGoparter  Oydep
Kosimanbuiaabl. Conan cod pH 130, ontukanbik ThIFRIBALIK ommeneni (pH 13,0
Ooiypl yIIIH 2 KIOBeTara Ja KYHIIPriln HaTp KaHBIKKaH EpITIHIICIH
TaMbI3aMbI3).

ATNBIHFaH MOJIMETTEP/l, XKOFapbila KepceTuireH ¢dopmyia OONBIHINIA
O0apOuTypaTTapABIH MEHIIIKTI KYTHUTY KOPCETKIIIH ecenTeyre KOJIaHbLIabl.
OpPTYpAl mpenapaTTapiblH MEHIIKTI JKYTBUTy KOPCETKIIIl OpTypJii MOHTE
(E,.y) e xoHe opbip npubOp YIIiH TEKCEPY YChIHBLIAIbL:
bap6uran 260
bap6amun 195
Bbyrobap6uran 206
®enobapobuTan 210
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OrtamuHan HaTpui 195

BapOuryparrapabiH caHIbIK MeJilepiH cnexkTpogoromepusi daici
aApPKbLJIbI AHBIKTAY

2 mn uecenti 50 mu-mik kojbara Kyiiein, oObekTi pH 2 Oonranmia
(omOeban mHAMKaTtop OOibIHINA) 2 TamIlbl 2 H TY3 KBIIIKBUIBI €pITIHAICIMEH
KBIIKbUIMakapl. COHAH COH CyJbl Oefinm amy yoiH 4-5 T CyCchl3 HaTpuit
Cynb(haThIH KOCaAbI )KoHE Ko0amarsl Kocmanbl 10 mi-ieH 2 peT xjaopopopMmeH
1 MuHyTTall CLIKIN AKCTpakuuuiaiiabl. Ximopodopmasl cipiHaiepal Kocein 10
M Qocharter Oydepmen (pH 7,4) xyamel. XmopodopM KabGaThiH Oerimi
TyTikke aybicThipbil 10 Mn 0,1 H KyHmipriml HaTp epiTiHIICIMEH
peskctpakuusuiaiael. Cyibl dhazanbl 5 MUHYT HeHTpudyranaiasl. Kombara 5 min
nentpudyrartel Kyiibin pH 10 6oy yurin 5 mu 6opattst 6ydep (pH 10) kocaas
KOHE aJbIHFaH epiTiHAiHI A=260 HM-Je ceKTpoPoTOMETpIIeH/ 1, KioBeTa 1 cMm.
Caneicteipy epitingici petinae pH 10 6opartel Oydep anpiHanel. CoHaH COH €Ki
KIOBETafra Ja 2 TaMIIblJaH KYWIIPrill HATpJbIH KaHBIKKAH epITIHICIH
TeiMb3aZbl (pH 13 Oomy kepek), OaJKBITBUIFAH KaNWUIAPMEH MYKHST
apajacThIpaibl )koHe A=260 HM-/Ie ONITUKAJIBIK THIFBI3IBIFBIH mieiini ([1).

[IpenaparTblH MeIIEPiH MbIHA (POpMyJia OOMBIHIIA €CEeNTeMI1:

I - 1000
C=——7-—7-—7 ,
E¥. - 100

C — 6apoutypartapasiy 100 M1 HecenTeri MeJIIepi, Mr;

J1 — 3eprreneTin abcopOMst MOHIHIH albIPMAITBLUTBIFbI
(dpm13.0 — Hpr 10.0)

E — GapOutyparTappiH MEHIIIKTI )KYTHUTY KOPCETKIIII;

V1 — DIIFOATTHIH Kbl KOJIEMI;

V;, — aHbIKTayAa KOJJAAHBUIFAH JTF0ATTHIH aTUKBOTTHIK OOJIIT1;
V3 — xJ10poOpMIBI CIpIHII KOJIEMi, MIL.

BuocyibIKTHIKTaFbl aMMHA3ZUHHIH CAHIBIK MOJILIEPiH (POTOKOJIOPUMETPUS
apKbLIbI AaHBIKTAY JiCi

5 wn Hecenti pH 2-3 OosiFfaHIIa KbBIMBI3JBIK  KBIIIKEUIMEH
KBIIIKbUIANBL, 2 peT (5 MiT-AeH) 3(pUpMeH SKCTPaKIMSIIANIbI.

Odupmi cipinai Tactar, cyibl hazansl pH 13 6onranma 50%-tik NaOH
epITIHICIMEH CUITLIEH/ 1 skoHe 2 peT 10 mit-nieH adupMeH cipinaineial. Ddupi
cipigauiepal Kockin, ogan amuHasuHai 3 per (10, 10, 5 mm) 0,5 H KYKIpT
KBIIITKBUTBIMEH PEdKCTpakiusiaiapl. KyKIpT KBIIIKBUIABI PEIKCTPAKTTAP,IBI
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Koceim kesemin 0,5 H,SO, epitingiciMen emmeyim kojidama 25 Mi-Te
JKETKI3€E/I1.

1 mu peskcrpakTtka 6 M koHueHTpii HpSOs xocamel (mpoOupkagarbi
KOCIa CYBIFaH CO1) apajCTBIpbIN epiTiHAiHi 10 MUHYT KaiiHam TypFaH cy
MOHIIIAChIHAA KbI3AbIpanbl. CoHaH cOH OeiMe TeMIiepaTypacbiHa JACHIH Cy
acThIHJIA yCTall cankpiHaaTaabl 1a @OK-Te KeI3FBIIT TyCKe OOsUIFaH epiTiHIIHIH
OTITHKAJIBIK THIFBI3IBIFBIH OJIIICH I, KIOBETA 5 MM, KACBLT XKapbIK (PUIBTPI.

Konopumerprienres chiHaMaaFrbl aMUHA3MHHIH MOJIIIEPIH MYFalliMJIeri
KanmuOpBTHl TpaduK KeMeriMeH ecenteimi. ['paduk Kypy skone 1 wmr/mi
aMUHa3uH1 Oap CTaHAApTTHl epiTiHAICI YyuIiH KypambiHAa S5-teH 300 MKr/mo
0oJIaTBIH KeJiecl MHTepBaJarbl CyHbUITYIap AadbiHganansl: 5, 10, 20, 40, 60,
80, 100, 200, 300 mxr/miu. KanuOpoBThl rpaduk Kypy YIIIH )KOFaphiia OepiiarexH
omicTeMe OOMBIHIIIA KOPCETUINeH CYHBUITYIBIH op | MII-HE peakilus Kypriziiel.
1 M1 3epTenieTiH epiTIHIAETT aMUHA3UHHIH TaObUIFaH MeepiH (rpaduKTeH
aHBIKTAJIaTBIH) 25-Ke KoOeUTe 11, COHJIa 5 MJT HeCeNTeT1 MpenapaThlH MOJIIIEpIHe
colikec 0oJajIbl.

Bro1orusJIbIK CKABITBIKTAFbI KeiOip a30TThHI Herizaepal IKCTPAKIHOH/AbI
dporomerpus diciMeH aHBIKTAY

AJKanouATap KOHE KONTEereH KypaMbIHIA a30Thl 0ap CHHTETHKAJBIK
KOCBUTBICTAP SPTYPJIi KbIIKBIIABI OOSIFBIIITAPMEH KYpJieidl HOHABI acCoIaTTap
Ty3emi. Ocbl Ke3lle TY3UITeH KEeUIEHIEp OPraHUKAJBIK EpITKIIITEPMEH >KAKCHI
AKCTPAKIMUIAHBIT, CYMEH apallaclialThiH Ka0aTThl ©31HE TOH TYCKE OOSIIbI.
Nonapl accommaTr epiTiHAICIHIH ONTHUKAIBIK THIFBI3ABIFBl 3€PTTEICTIH 3aTTHIH
MeOJIIIEPIHE Typa MPONOPIUOHA.

Buo0orusiyibIK CyibIKTBIKTAFbl XUHUHHIH CAHJIBIK MOJIIIEPiH
aHBIKTAYy daicTeMeci

5 wn Hecenti pH 2-3 OonfaHmia KbIMBI3ABIK  KBIIIKBUIMEH
KBIIIKbUIIANWIBI, 2 per (5 M™i-IeH) XJopQOopMMEH DKCTpaKIUsIIan bl
Xmopodopmabl cipiHal Tactamn, cyiabl ¢azanel pH 9-10 Gomranma 25%-Tik
aMMHUaK EepITIHIICIMEH CUITUICHIl >XoHe 2 peT 5 Mi-AeH XJIopohopMMeH
cipinaienal.  XiaopodopMasl  CIpiHAUIEPI KOCHIII, OFaH XWHUHIE TOH
peakuusiapapl AKacaubl:
a) 2-3 tamisl xsopodopm cipiagicine 1 ma 0,1 H KyKIpT KbIIIKBUIBI €PITIHIICIH
Kocanel, OHbI YK oKkapeiFbiHIAa Kapaiapl. XuHWUH Oap Ooznca Keruimip
daroopectieHiys 0alKaiab.
0) 1-2 Tamibl 3epTTENETIH ePITIH/IHI 3aTHIK IIBIHBIFA TAMBI3BII, OJ KETKEH COH
O1p Tamibl 1%-TiK Ty3 KbIIIKBUIBIMEH 1 TaMIITbl aMMOHHMM POJIAHMII €PITIHIICIH
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Kocazpl. XUHUH Oap OoJiFaH Karjnaijga WHE TOpi3/ll MUKPOKpUCTAap Maiina
0Ooaml.

XunauH TabbUIca, OapibIK XjgopodopM cipiHauiepin anmaiapl. Kyprak
KanAbIKTHI 10 mMi1 0,1 H Ty3 KbIIIKBUIBIHAA €PITIM, KeJIeCl YIT1Ae 3epTTei .

benrimr Tytikke 1 M Ty3 KBIIIKBUIBI €PITIHIICIH KYHMBIN, OFaH 9 M
anierartol Oydep (pH 4,6), 5 M 0,1%-Tik Tporneosnnn 00 cynbl epiTIHIICIH XKoHE
5 mn xmopodopm Kocaawl. Kocmanel 5 mMuHyT Oo0iibl apanacTteipanbl. Cyiisl
epITIH/IHI TaFbl a 5-6 peT XJI0po(HOPMHBIH KaHa MOPLUICHIMEH apaaacThIPa bl
(1 Tammibr coHFbI XJI0podopM cipingici 3-4 Tamilbl METUJI COUPTIHAET] KYKIPT
KBIIIKBIIBIHBIH,  1%-TiK epiTIHAICIMEH TYCIH e3repMereHiie). Xiopodopm
CipiHAUIEepIH KOChIM, KeneMiH 50 M xkeTkizeMi3. 10 mi xsopodopm cipiHiciHe
10 M xsnopodopM xoHe 2,5 M METUIT CIUPTIHJIETT KYKIPT KBIIIKBUIBIHBIH 1%-
TIK epiTiHAICiH KocaMbl3. KeBBbUT-KYITIH Tycke OosuiraH epiTiHaiHi ®OK-te
dboToKOIOpUMETpPIICHL, KaphIK (UIBTP1 Kachll, KioBeTa 5 MM. CanbICThIpy
epITIHAIC] — )KaHa aiiasiFal XJI0podopMm.

KonopuMerprieHren cblHaMagarbl XWHUH MOJIIIEPIH MYFaIiMJIeri
KaJIMOpOBTIK rpaduk kemerimeH ecenrteial. ['padux kypy yumin 1 miu-ge 1 Mo
KYKIPT KBIILIKBUIABI XUHUH Oap epITIHAICIH JaibiHAaibl. OChl epITIHAIAEH Oip
Katap Oesrim tytikrepre 0,05; 0,1; 0,2; 0,5; 0,7; 0,8; 0,9 >xoHe 1 M cTaHIaPTHI
epITIHAL KYsbl, KeseMiH 1 M JKeTKi3el, apl Kapail OosFaH epiTiHAl aly YIIiH
KOFapbIIa KOPCETUITeH IEH )KYMBICTHI JKaJFaCThIPAIbI.

4. UnmrocTpaTuBTI MaTepuadl:
- mpe3enTanus Microsoft Power Point.
5.¥ cbIHBLIFaH d1e0uerTep
Heri3ri:
Ka3ak TiIiHze:

25. ApeictanoBa, T. A. DBHONOTHSIBIK MaTepUalaH MUHEpaIIay oIiciMeH
OKIIAyJJAHATBIH yJbl JKOHE KYIITI ocepiai 3arrap TOOBI: XUMHUSA -
dapmaneBTukanbIK (ak. [V Kypc CTyJeHTTepiHe apHalifaH OKYy Kypajbl / -
Anmatsl : DBepo, 2012. - 100 6et. C

26. ApbictanoBa, T. A. BHONOTHANBIK MaTepHalaH dKCTPAKIMUS SJICT apKbLIbI
OKIIIAyJaHAThIH YJIbl JKOHE KYIITI ocepJii 3aTTap TOMNTaphl: XUMHUS -
dapmaneBTUKaNBIK (QakynbTeTiHIH [V-Kypc CTylneHTTepiHe apHalfaH OKYy
Kypaubl / - AnMartsl : 9Bepo, 2012

27. MyxamemkaHoB, A. M. XuMHUSIBIK KapyJblH JKaJIbl JKOHE MEIUIIMHA-

TaKTHKAJIBIK CUIATTaMachl : OKy Kypajbl. - 2-0ac. - Kaparanasl : KK "Ax
Hyp", 2013.
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28.
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30.

21,

22,

23.

24,

25.

17.

18.

19.

20.

Opnabaea C.K., CepikbaeBa A.Jl., Kapakyinosa A.ILlL., XKymartaesa I'.C. Cot-
XUMUSJIBIK capanTay >KOHE aHAIMTUKAIBIK JuarHocThka. OKy-9icTeMeniK
Kypasbl. — AMatel: «9Bepo» Obacmacel, 2016. -2800.

TyneeB, M. KiauHukamblk TOKCHUKOJOTHSA: OKy Kypanubl/. - IlIsiMKeHT:
"Hypnmana - LTD", 2013. - 592 6Ger. c.

Hlykip6ekoBa, A. b. TOKCHKOIOTUSIBIK XUMUS : OKYJBIK . - AIIMaThI : DBEpO,
2013

OpbIC TLTiHAE:
Bepreitunk T.X. Tokcukonornueckass XuMusi: Y4eOHUK JJIsI CTYJEHTOB (hapM.
By30B U ¢akynbreToB / T.X. Bepreituuk; pea. E.H. Bepreituuk . - 3-e uzn.,
nepepad. u non. - M.: MElnpecc-undopm, 2012. - 432 c.
[Tnetenéna, T. B. Tokcukonoruueckas xumus: yueOHuK /. - M.: [DOTAP -
Menma, 2013.-513 ¢
Tokcukonoruyeckas XUMHUs: META0OJIU3M M aHAIN3 TOKCUKAHTOB: ydeOHOE
nocobue + CD/ nox pen. H.U. Kanetunoit. — M., 2008. — 1016 c. [1epemer.
Tokcuxonmorndeckass xumusi: yueonuk / moxa pen. T.B. [lneteneBoit. — 2-oe
m3a. — M., 2008. — 512 c. [lepenner.
TCX-CKpUHHHT TOKCHUKOJOTHYECKHA 3HAYUMBIX COCAUHEHUN, H30JIMPYEMBIX
AKCTpakiuen u copbiuedt : ydeOHoe mocobue / I['.B. Pamenckas, I'.M.
Pomnonosa, H.M. Ky3nenosa u A.E. Iletyxos ; pen. A.Il. Apzamacues . - M.:
I'DOTAP-Menua, 2010. - 240 c.

3JIEKTPOH/BI 0aChLIbIMIAP:
AHanuTudeckas JTMAarHOCTHKA HApPKOMaHUU u TOKCUKOMAaHUHU.
buoananutudeckass XuMHUS M TOKCHKOJIOTHS [DJIEKTpOHHBIN pecypc /
IOKI'®A; Men. u papmaneBtuueckuit hakyJabTEThl. - DIEKTPOH. TEKCTOBBIC
naH. ( 25,4 M0). - IllemvmkenT: b. u., 2011. - 351. ont. quck (CD-ROM).
Tokcukonornyeckass XuMus. AHATUTHYECKAS] TOKCUKOJIOTUS [DIIEKTPOHHBIN
pecypc]: yuebnuk / mox pea. P. V. Xabpuesa. - DIeKTpOH. TEKCTOBbIE JIaH.
(43,7 MB). - M.: U3narennckas rpynmna "I'DOTAP- Meaua", 2010. - 752 c.
1. onT. quck (CD-ROM)
XUMHUYECKHE OIMACHOCTH M TOKCHUKAHTHI. [IpuHIMIBI 0O€30MacHOCTH B
XUMUYECKOM J1abopaTopun [DNEKTPOHHBIN pecypc] : yueOHoe nocooue / JI. B.
EBceeBa [u ap.]. - DnekTpoH. TekctoBbie naH. (47,2M0). - M.: "Jlutreppa",
2017. - a71. onit. muck (CD-ROM).
XUMMSUTBIK ~ KayilTep MEH YBITTBUIBIKTap. XHUMISUIBIK —3€pPTXaHAaFrbl
KAyIMCi3AiKk  YCTaHBIMIAPBl [DINEKTPOHHBIA pecypc]: OKy Kypaibl =
XUMHUYECKHE OMACHOCTH ¢ TOKCHKAHTHL. [IpuHIMTIBI 0€30MacHOCTH B
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10.

6.

XUMHUYECKOU JlabopaTopun: yueObHoe nocooue / Y. M. JlarxaeB. - DJIEKTPOH.
TeKCTOBBIE aaH. (67.9M0). - M. : "Jlurreppa", 2016. - 4800. c

KOCBIMIIIA d/ie0ueTTep:

Ky3bmenko, A. H. CtannapTusaiius JIeKapCTBEHHOTO PACTUTEILHOTO ChIPhs U
pacTUTEIbHBIX COOPOB METOIaMU MOHO-IKCKITIO3HOHHOM U Ta30- KUIKOCTHON
xpomatorpaduu: MoHorpadus. - Anmatsl : IBepo, 2017. - 120 c.

Cpay0aeB, E. H. OnuipicTik TOKCHKOJOTHSI HETi31l. OHAIPICTIK ynap KoHE
yJIaHyJap: OKy-oJicTeMeIK Kypas /. - AnMatsl : 9Bepo, 2014. - 156 Ger. c.

bakbL1ay cypaKrapsl

~ Ankanmouarapasl TOObIMEH TYHOAra TYCipy peakTUBTEPIHE ... XKaTabl.
| BepTpan peakTHBBI

| DpaMaH peakTHUBBI

| MangeniH peakTHBbI

| Mapku peakTHBBI

| ®pene peakTHBBI

~ Maiiep peakTusi - Oy ... .

| Kamii TeTpanoaMepKypoaThI

| pochopiibiMOIHOIEH KBIIIKBLITBI

| ochopibiBoIBGpPaM KBIIIKBLTBI

| Kanmuit TeTpPanoIBUCMYTATHI

| Kauit noAMAIHACT1 MO epITIHIIC]

~ Ankayouarapabl HIeHTU(UKANMSIAYa KOJJAHATHIH TYCTI PEaKTHBTEPIE ...
KaTaJibl.

| Dpaman peakTuBi

| BepTpan peakTHBi

| Aparenaopd peakTusi

| 30HHEHIITEWH peaKkTUB1

Bymapn peaktusi

~ @pene peakTUBBI KOHII. KYKIPT KBITIIKBUTBI MEH ... TYPAJIbI.
| MOTMOTEH KBIITKBLIBIHAH

| BaHa MM KBIIKBLIBIHAH

| popmanbaeruaTeH

| a30T KBIIKBIIBIHAH

| YIIXJTOpCipKe KBIIKBITBIHAH

~

ANKamoOUATApALl ... OMICIMEH OOl andy KBIMBI3ABIK KBIIIKbUIBIMEH

KBIIIBIKBUIIAHFaH CYbl KOJAaHyFa HET13IC/ITeH.
| BacusbeBa
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| Basio
| Kpamapenko
| Crac-OtToO
| [TonoBa

~ ... oficl mIipireH OWOJIOTHAJIBIK MaTepHalJaH YJbl 3aTTapiabl Oeuin aigyfa
THIMII.

| Crac-OtToO

| Basos

| Kpamapenko

| BacusbeBa

| [TorioBa

~ KeIIIKBUIIBI CyJBI  CHIFBIHABUIAPIAH OPTraHUKAJIBIK EPITKIIITEep apKbLUIbI
OKCTPAKIUSUTAHATBIH YJIbI 3aTTap TOOBIHA ..., KCAHTHH TYBIHIBUIAPHI, KCKE
QJTKAJIONITAp JKaTaIbl.

| GapbuTtypatTap

| penoTnazuu

| OeH30aMa3enuH

| MOP(UHHIH CHHTETUKAJIBIK YKCACTaPhI

|IMOHUH

~ Hecenreri 6apOutyparTap sl aHbIKTAY YIIIH KYPri3UIEeTiH alAblH-ajla CblHama
OCBI 3aTTap/IbIH ... PEAKIHUACHIHA HETI13/ICIITCH.

| koGanbT areTaTHl MEH JIMTUH rUapoKCH

| M3omponuIaMuH MEH KOOAJIBT TY3/1aphl

| MupUIUH MEH MBIC Ty3aphl

| X HopIHKHOI

| pomamun 6K

~ MypeKcuApeakIusIChIH ... OepMEn/II.

| rexcenan

| GapOammn

| GapOuTan

| peroGapOuTaN

| s TamuHaN-HATpUI

~ XJIOPIMHKUOATCH PEaKIIH ... TOH.

| OyTobapOuTara

| THOTIeHTaNTFa

| rekcenanra

| rekcabapOuTanra

| HOKCUpOHFa

~.... GapbammyJTBIH HECEI apPKBLIbI OOIHETIH meraGomnti OOJIBIT TAOBLIAIEI.
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| 5-31H-5-(3-THAPOKCH-3-MeTUIOY THIT)-0apOUTYP KBIIIKBLIbI

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

| 5-9TII-5- 1 —THAPOKCUPEHUTOAPOUTYP KBIIITKBLTBI

| 5-(3'-run-poxcuOyTHIT) -5-3THIOAPOUTYP KBIIITKBLIBI

| Otun-5-(okcu-3-metni-1-6yTiin)-5-6apOouTyp KbIIIKBLIBI

~ BapGavun (aMHTAJI-HATPHI, aMmoOapOUTAI-HATPU, aMuiIo0apOnuTan-HaTpUii) —
narpull 9-M30aMIIT-5-3TUI0APOUTYPATHI ... OOJIBIT KEJIETi.

| orci3 ambl 1oMIi aK aMOPTHI HiCCi3 TUTPOCKOMUSIIBIK YHTAK

| aK MHE TOpI3/11 UiCCi3 KpUcTaiaap

| aK KpUCTaIbl YHTAK ©31HE TOH Hici 6ap

|oJ1Ci3 aImbl AOMI1 aK KPUCTANIBI YHTAK HEMECE aK TYHIpIIIKTEp

| aK HEMece aJICi3 capbl KOOIk Topi3/l Macca

~ bapbamui ... 3aT peTiHae KoJJaHaIbl.

| THIHBIIITAHIBIPFBII )KOHE KYPHICKAKKa KapChl

| BICTBIKTBI TYCIPETIH

| KaOBIHYFa KapcChl

| aypyabl OacaTbiH

| aHTUXOJIMHACTEPA3IbI

~ Bap6uran (BepoOHa, 5,5-AUATUIOAPOUTYP KBIIIKBLUIBI) ... .

| QJ1C13 albl 1OMI1 aK KPUCTANIIbl YHTAK

| aKk aMop( KpUCTaIIbl U1CCI3 TUTPOCKOMUSIIBIK YHTAK

| aK MHE TOpi3/1 KpUCTAIIap

| aK KpUCTaNIbl YHTAK HEMECEAK dJICI3 allfbl TOM/II aK TYHIPIIIKTED
| ak Hemece a1ci3 capbl KOOIk Topi3ai Macca

~ ... GapburanIbIH HECEI apKbLIbI OOIIHETIH meraGomuti OOJIBITT TAObLIA/IBI.
| 5-9THIT-5-B-0KCHUATUIOAPOUTYD KBIIIKBLIBI

| 5-31r-5-(3-THapOoKCcH-3-MeTUIIOY THIT)-0apOUTYP KBIIIKBLIBI

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

| Otun-5-(okcu-3-metun-1-6yTin)-5-6apOouTyp KbIIIKBLIBI

| 5-(3'-runpokcuOyTIIT) -5-3THIIOAPOUTYP KBIIIKBLUIEI

~ bapbOuranra KYKIPT KBIIIKBUIBIH KOCKAaHHAH KEWiH TMpenapaTThiy
MHUKPOCKOTIIIEH KapaFaH/a KbIIIKbUIABIK (hopMackl Ty3UIe/ll, COFaH OaliIaHbICThI
... TY3UIe/Il.

| Tycci3 Menaip TIK OypbIIITHI IPU3MaJIaphl

| cepony TypiHae TONTACKAH TUTACTUHKAIAP
| KBI3BLI-CApbl UHE TOPI3/1 KpUCTANIAP

| p0M6 HiHIiHiHI[eFi KpucTajyaap

| JKaChIMBIK TYPIHJET1 KpUCTAJIIAP



http://www.xumuk.ru/encyklopedia/462.html
http://www.xumuk.ru/encyklopedia/2/2757.html
http://www.xumuk.ru/farmacevt/204.html
http://www.xumuk.ru/encyklopedia/462.html
http://www.xumuk.ru/biospravochnik/600.html
http://www.xumuk.ru/encyklopedia/2202.html
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~ bapGuran MBIC TY3J1apbl JKOHE MHUPUAWHMEH ... MIIIIHJAEC KYITIH KpHUCTajaap
TY3€/i.

| TIKOYpBITITAp, IPY3 KOHE KYJIII3IIAIap

| cheponp TypiHae TONTaCKaH TUTACTUHKAIAP

| KBI3BLI-CAphl UHE TOPi3/1 KpUCTANIAP

| "KaCBIMBIK TYPIHIET1 KpUCTAJI AP

| pOMO TIIIHIHJET kpucranap

~ @eno0apOouTall ..., XOpEsHbI eMICY YIIH KOJITaHAIbI.

| srmrtenicust

| MmassIpust

| CYBIK THIO

| OpoHXUT

CUHYCHUT

~ .. (1)€H06ap6mannbm HECEIl apKbLIbl 0OIIHETIH META0OINUTI OOJIBII TAObLIAIbL.

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

| 5-9TI1-5-(3-THApOKCH-3-MEeTHIIOY THIT)-0apOUTYP KBITIIKBLIBI
| 5-3THIT-5-B-0KCHUATHIIOAPOUTYD KBIIIKBLIBI

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

| 5-(3'-run-poxcuOyTHIT) -5-3THAO0APOUTYP KBIIIKBLIBI

~ Bytobap6uTan ... TabieTKaJIapbIHBIH KypaMbIHa KIpe/Il.

| «bemnoum»

| «[{utpamon»

| «DuHICTICUHY

| «bap6aden»

| «bpomuTamy

~ ... OyTOGapGuran/IBIH HECETITIEH OOJIIHETIH METa00JIUTI OOJIBITT TaObLIAIbI.
| 5-(3'-rua-pokcuOyTHII) -5-3THAO0APOUTYP KBIIKBLIBI

| 5-9TI1-5-(3-THApOKCH-3-MeTHIIOY THIT)-0apOUTYP KBITIIKBLIBI
| 5-9THII-5-B-0KCUAITUIIOAPOUTYD KBIIIKBLUIBI

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

| 5-9THI-5- T —TUAPOKCUPEHUTOAPOUTYP KBIIIKBLIBI

~ DTaMUHaAI KYPBUIBICHI MEH dCepi KaFbIHaH ... YKcac.

| GapbamunI'c

| penobapOuTanre

| 6GapOuTanre

| THOTIEHTaNTe

| rekceHazire

~ [omsipel epiTKIITepMEH YKCTPAKIIUSIIAHATHIH YITbI )KOHE KYIITI 9Cep €TeTiH
3arTap TOOBIHA ... KATaJbl.
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| opraHMKanbIK KBIIKBUIIAP

| MUHEpaIbl KBIIKBUIIAD

| mectuuaTep

| KEMIpCYTEKTEpAIH TalOreHTYbIIbLIaPhI
KaHBIKKAH CLITLIep




