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1. Tema: Oco0€HHOCTH XUMHKO-TOKCHKOJIOTHYECKUX HCCICI0BAHNI B HEOTI0KHOM
TOKCHKOJIOTHH.

2. lean: hopmupoBaHue y 00YUYAIOMIMXCSA TEOPETUUCCKUX 3HAHHM, YMEHUH, HEOOXOIUMBIX
JUIS TIPOBEJICHUS KIIMHUKO-TOKCHKOJIOTHYECKOTO aHallM3a TOKCHUYHBIX BEIIECTB B PAa3JIMYHBIX
00BEKTaxX M MPABUIBHON OLEHKH MOJyYEHHBIX PE3YyJIbTATOB.

3. Te3uchbl JeKIUN

ILaan:

1. BBejcHUE B aHAJTMTUYCCKYIO TOKCHKOJIOTHIO:

a) 3a/1a4M AaHAJTUTHYECKON TOKCUKOJIOTHH;

0) 3HaYCHUC aHATUTHYECKON TOKCHKOJIOTHH.

2. OCco0EeHHOCTH KIIMHUKO-TOKCHUKOJIOTHYECKOIO aHAIN3a.
3. Snel u oTpaBIEHHS.

BBeneHne B aHAINTUYECKYIO TOKCUKOJIOTHIO

B HacTosmiee BpeMs TOKCHKOJOIMYecKass XUMMs Kak ydeOHas AMCLMILIMHA BKIIIOYAeT JBa
OCHOBHBIX pa3jiena: OMOXUMUYECKUI 1 aHATTUTHIECKUH.

bruoxumuueckass TOKCHUKOJIOTHSI ~ M3y4aeT  TOKCUKOJMHAMMKY M  TOKCHMKOKMHETHKY
KCEHOOMOTUKOB M HMX METa0OJUTOB: MEXaHU3MbI (DOPMHUpPOBAUsl TOKCHYECKOTOo 3(deKkra B
UCTEME TOKCHKAHT — pEeLeNnTop, CKOPOCTH M MEXaHU3Mbl IOCTYIUICHUs, paclpeleleHus,
ouotpanchopmalum, SITMMUHALIMN ¥ SKCKPEIIMA TOKCUKAHTOB UX METabO0JINTOB.

AHanuthyeckas TOKCHUKOJOTHS pa3palaThlBaeT METOJAbl aHalIuW3a s ONpesesieHus
TOKCHKAHTOB B pa3HOOOpa3HbIXx oOBekTax. [Ilpu 3ToM OomblIoe BHHUMaHHE YyaAEISIETCS
MOArOTOBKE 0OBeKkTa K aHanmuzy (mpobomonroroBke). [IpoOomoaroroBka 3akiroyaeTcsl B
BBIJICJICHUH (M30JIMPOBAHUM ) KCEHOOMOTHKA U3 aHAIM3UPYEMOTr0 00BEKTa U €r0 KOHIIEHTPaLuN
B npobe. Hampumep, ompeneneHrMe TOKCHUYHBIX BEIIECTB B OHMOXHUIKOCTAX (MOYa, KpOBb,
CIIIOHA, CIIMHOMO3IOBas JKUAKOCTh), OpraHax M TKaHAX (Me4eHb, MOYKH, KOCTH, BOJOCHI,
HOT'TH), PBOTHBIX Maccax M JIPYTUX BbIAEIEHUAX UEIOBEKa OCTaTKaX JIEKAPCTB, MHILE HATUTKAX
TpeOyeT THIaTeIbHOro 00 yMbIBaHHS ONepaluii 0 IOJArOTOBKE MPOOKI /Ul aHATU3a.

KyTMHUKO-TOKCHKOIOTHYECKUN aHaTU3 UMEET Pl 0COOEHHOCTEH:

- s OOHapy>XEHUS U KOJIMYECTBEHHOTO ONpEeNIeHHs] TOKCHYECKHX BEIIECTB B XHMHUKO-
TOKCUKOJIOTMYECKOM aHallu3e HCHOJb3yeTCsl psAA peakuuid W METOJOB, NPUMEHSEMBIX B
aHATUTHYECKON U (papmarieBTHUEeCKON XUMUHU. OIHAKO MHOTHE 3TH PEeaKLUU U METO/bI, BBUIY
Majold YyBCTBUTEJIBHOCTH WM HECNEeUUM(PUYHOCTH, HENPUTOAHBI IS 1Lelell XUMHUKO-
TOKCUKOJIOTHUECKOT 0 aHaIN3a;

- XMMHKO-TOKCHUKOJIOTMUECKMHM aHaJu3  XapaKTepu3yeTcs pa3HooOpa3neM O0O0OBEKTOB
HCCIIEIOBaHMsI, COJEP)KALMX HE3HAYUTEJbHbIE KOJIMYECTBA TOKCHUYECKMX BELIECTB. OTH
BEIIECTBA SABJISAIOTCS MHUKPOKOMIIOHEHTaMH B OOJIBIIOM KOJIMYECTBE OHOJOTHYECKOrO
MaTepuaia;

- IPEXKJIE YeM MPUCTYIHUTh K OOHAPYKEHUIO U KOJIMYECTBEHHOMY ONpPEIEICHNUI0 TOKCUYECKUX
BEIIECTB, HEOOXOAMMO BBIACTUTH UX U3 COOTBETCTBYIOIUX O0OBEKTOB;

- BbIOOp METOJIOB BBIIEIECHUS TOKCHMYECKHUX BEIIECTB 3aBUCUT OT Xapakrepa OObeKTa
uccienoBanus. IIpM MCHoOIb30BaHMM HENMOAXOJAIIETO METOAA BBIAEIECHHUS TOKCHYECKOTO
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BEIIECTBA U3 UCCIEAYEMOro 00BbEKTa OHO MOXKET OBITh YACTHMYHO WJIM MOJHOCTBIO MOTEPSHO B
X0J€ XMMHKO-TOKCUKOJIOTMYECKOro aHanu3a. [IpuueM B psze citydaeB AJid BBIACICHUS OJHOTO
¥ TOTO K€ BEIIECTBA U3 PA3JIIMYHBIX OOBEKTOB HEOOXOIUMO IPUMEHSTH Pa3HbIE METOIbI;

- OJJTHOM U3 0COOEHHOCTEN XMMHUKO-TOKCHUKOJOTMUYECKOro aHaIu3a sIBJISAETCS U TO, YTO Hapsay
C HCCIIEZIOBAaHMEM  BEIIECTB, BBI3BABIIMX OTpaBJICHHE, HEOOXOJMMO BBIICIATH U3
OMOJIOrMYECKOro MaTepuaa u ONpeAesTh UX METaOO0JINTHI,

- YUUTBIBAsL, YTO B TPYIIHOM MaTepUase COAEPKUTCS HE3HAUUTEIbHOE KOJINYECTBO BEILECTBA,
BBI3BABILErO OTpaBJ€HUE, Ji1 OOHApYKEHHS DSTOr0 BEIlEeCTBa HEOOXOIWMO MPUMEHSThH
4yBCTBUTEJIbHBIE PEAKIINH;

- IPU HCIOJIb30BAHUM BBICOKOUYBCTBUTEJIbHBIX pPEAKLUUN B BBITSKKAX W3 OHOJIOIMYECKOIO
MaTepHraia MOXKHO OOHApYKUTh HE TOJIBKO S/IOBUTOE BEILIECTBO, BbI3BABIIEE OTPABICHUE, HO U
HEKOTOphIE BelIecTBa (COCIMHEHUS METAJUIOB), SIBJISIFOIIMECS COCTABHOM YacCThIO KIETOK U
TKAaHEWOpraHu3Ma, a TakKe JIEKApCTBEHHbIE BEILECTBA, IPHUHSITHIE IIEpe]l CMEpPTbIO B
TEparneBTUYECKUX [03aX C JieueOHOM IIeJIbl0, MO3TOMY  AKCIEPT-XUMHK JIOJDKEH YMETh
NpPaBUIBHO OLICHUBATH PE3yJIbTaThl MPUMEHSAEMBIX UM peakiuil oOHapyKEHUSI UCCIETyEeMBbIX
BELIECTB.

OcTpble OTpaBlieHUS HACTYNAKOT B pe3ysbTare JAEUCTBUS HAa OPraHU3M 3aBBILICHHBIX 03
AJOBUTHIX BemiecTB. OHU CONPOBOXKAAIOTCSA OBICTPO HapacTarollled CUMITOMATUKON M MOTYT
3aKaHYMBATHCA CMEPTEIbHBIM UCXOJOM B T€UEHHE HECKOJIbKMX MUHYT (CHHMJIbHAS KUCJIOTA U
ee COJM), YacoB WJIM CYTOK. B OONBIIMHCTBE CIy4yaeB OCTpbIE OTPABICHHS SBISIOTCS
ciaydaiiHbiMu. OIHaKO BCTPEYAIOTCS U YMBIIUICHHBIE OCTPbIE OTPABJIEHUS C LIeNbI0 yOUiicTBa
WIA Ppa3BUTHS Yy TIOCTPaJaBIIEro OECIOMOLIHOTO COCTOSIHMA (U1  3aBIaJCHHUS  €ro
UMYIIECTBOM, C LENbI0 HW3HACWIOBaHMA M T. [A.). Takue OTpaBlieHUS Ha3bIBalOTCA
KPUMHMHAIBHBIMH.  SIIOBUTHIE BeIeCTBA MOTYT HpPUMEHSATbCS M UL  caMoyOuiicTBa
(cynuuaanbHble OTPaBICHUS).

BaxHoit comnuanpHON mpoOieMoil sBIsSeTCS HApKOMaHMSA, BO3HMKAIONIAs B pe3yjbTare
CHUCTEMaTHYECKOT0 YNoTpeOsieHnuss HapKoTUKoB. Hapkomanusi — 0o0jie3Hb, BO3HHKAIOIIASI B
pe3yibTare HEMEIUIMHCKOTO yIMOTpeONeHHs JIeKApCTBEHHBIX WM JIPYTHX CPEJCTB,
OTHECEHHBIX B YCTAaHOBJIEHHOM MOPSAKE K HAPKOTUYECKUM.

4. MiunlocTpaTUBHBIN MaTepHaJI: CIai/ b1, TaOIULIbI

5. JIureparypa:

HA PYCCKOM sI3bIKeE:

1. Bepreitunk T.X. Tokcukomoruyeckass XuMUs: y4eOHHMK Il CTYIEHTOB (papM. BY30B U
¢dakynpTeroB / T.X. Bepreituuk; pea. E.H. Bepreiiuuk. - 3-e usza., mepepad. u pom. - M.:
MEdnpecc-undopm, 2012. - 432 c.

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

3. Tokcukosornueckasi XUMHUs: METa00JIM3M U aHAJIN3 TOKCUKAHTOB: yueOHoe mocooue + CD/
nox pea. H.M. Kanerunoii. — M., 2008. — 1016 c. Ileperuier.

4. Tokcukonorndyeckas xumus: ydeOHuk / mox pen. T.B. IlnereneBoit. — 2-oe m3n. — M.,
2008. — 512 c. [lepemer.
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5. TCX- CKpUHHUHI TOKCUKOJIOTHYECKU 3HAYMMBIX COEAMHEHUMN, U30JIMPYEMBIX IKCTpaKIUei
u copbuumeii: yuebnoe nmocodue / I'.B. Pamenckas, I'.'M. Poguonosa, H.. Ky3nemnoBa u A.E.
ITeryxoB; pen. A.Il. Apzamacues . - M. : I'DOTAP-Menua, 2010. - 240 c.

HA Ka3aXCKOM f3bIKe:

1. ApsictanoBa, T. A. buonorusiblk MaTepuangaH MHUHepajlaay OAICIMEH OKIIayJlaHAThIH
YJIBI )KQHE KYIUTI 9CepJi 3aTTap TOObI: XuMus -papMmaneBTUKaibIK (ak. [V Kypc cTyneHTrepine
apHaJIFaH OKy Kypaisl / - Anmatsl : OBepo, 2012. - 100 et. C

2. ApsicranoBa, T. A. BronorusibIk MaTepraial SKCTPAKIHS ICI apKbLIbl OKIIAYIaHATHIH
yJIbl XKQHE KYILTI 9Cepili 3aTTap TONTaphl: XUMUs -(papMaleBTUKAIBIK (akyibTeTiHiH [V-Kkype
CTYJICHTTEpIHE apHAJIFaH OKY KypaJibl / - AnMatsl : 9Bepo, 2012

3. MyxamerxanoB, A. M. XuUMHUSJIBIK KapyJblH KaJlbl MOHE MEIUIIMHA-TAKTUKAJIBIK
CUTIATTaMAaChl: OKY KypaJbl. - 2-6ac. - Kaparanner : )KK "Ax Hyp", 2013.

4. OpnabaeBa C.K., CepikbaeBa A.Jl., Kapakynosa A.Ill., XXymataeBa I'.C. CoT-XUMUSIIBIK
capamnray >KOHE aHaJIMTHUKaJIbIK AuarHoctuka. OKy-oicTeMeNiK Kypaibl. — AlMatel: «9BEpo»
bacmnacsl, 2016. -2806.

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

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

3JIeKTPOHHBIE PeCyPChI:

1. AHanutuyeckas JMarHOCTHKA HAPKOMAaHUHU U TOKCUKOMaHHMH. buoananutudeckas XUMus U
Tokcukosorust [DnexktponHslid pecypc / FOKI'®A; Mea. u ¢papmainieBTHYecKuil (pakyIbTeThl. -
DeKTpOH. TeKCTOBBIE jaH. ( 25,4 MO). - lllpimkeHT : b. u., 2011. - a11. ont. guck (CD-ROM).

2. TokcUKOJIOTHYECKas XWMHs. AHAJIUTHYECKas TOKCUKOJIOTHS [DIEeKTPOHHBIN pecypc:
yuebHuk / mon pea. P. Y. XaOpueBa. - DnexTpoH. TekcToBele aaH. (43,7 MbB). - M.:
U3narensckas rpynmna "TDOTAP- Meaua", 2010. - 752 c. . onr. auck (CD-ROM)

3. XUMHYEeCKHE ONAacCHOCTM M TOKCUKaHTHL. [IpHHIMMIBI 0€30MacHOCTH B XUMHYECKOH
nabopatopun [DNEKTPOHHBIN pecypce] : yueoHoe mocobue / JI. B. EBceeBa [u ap.]. - DIeKTpoH.
TeKCTOBBIE NaH. (47,2M0). - M.: "Jlurteppa", 2017. - a1. ont. auck (CD-ROM).

4. XuUMUANBIK ~KayinTep MeEH YBITTBUIBIKTAp. XHUMHSUIBIK 3€pTXaHagarbl KayilCi3IiK
yCTaHbIMIapHhl [ DJIEKTPOHHBIN pecypc]: oKy Kypaibl = XUMHYECKHE OMACHOCTHU U TOKCUKAHTHI.
[TpuHIMIIEI 6€30MaCHOCTH B XUMHYECKOM JTabopaTtopun: ydeobHoe mocodue / Y. M. Jlarxaes. -
DNEKTPOH. TEKCTOBBIE aH. (67.9M6). - M. : "Jlurreppa", 2016. - 4806. ¢

JAOIMOJTHUTEC/JIbHAA

1. Ky3emenko, A. H. Crangaptuzanys JE€KapCTBEHHOIO PpPAaCTUTEIBHOTO CBIPbS U
pacTUTENBbHBIX COOPOB METOAAMHU MOHO-3KCKIIFO3MOHHOH U I'a30- )KUJKOCTHOU Xpomartorpaduu
: MoHOTpadust. - Anmarsl : IBepo, 2017. - 120 c.

2. Cpayb6aeB, E. H. OnzipicTik TOKCUKOJIOTHS HETi31l. OHIIPICTIK yJap jKOHE ylaHyJjap: OKy-
omicTeMenik Kypan /. - AnMartsl : OBepo, 2014. - 156 6Ger. c.

6.KoHnTpoJbHbBIE BONIPOCHI:
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~ IIpaBuibHBIA BEIOOP METO/I0B TOKCHKOJIOTHYECKOT0 UCCIIEIOBAHUS 3aBUCHT OT ... ,
HOCTYNUBUIMX HA UCCIIEIOBaHMUE.

|xapakTepa 00BEKTOB

|bu3rdecKux CBOMCTB OOBEKTOB

|XUMHYECKUX CBOMCTB OOBEKTOB

|bapmMakoIOrnYecKnx AEHCTBUN KCEHOOMOTHKOB

|pr3UecKnX KOHCTaHT KCEHOOMOTHKOB

~ IIpu nosiHO# cy1e0HO-XUMUYECKON IKCIIEPTU3E IPOBOIAT UCCIEAOBAHNE HA ... .

| «yieTyuure» siibl

|ymMuraHTHI

|ap6opuLIUABI

| «MeTaTMIecKue siabl

|pereneHTs

~ I1pu HenosHOM cy1e0HO-XUMUYECKON IKCIIEPTU3E TPOBOSATCS

WCCIICZIOBAHUS HA ... .

|BemiecTBa, yKa3aHHbBIC B TOCTAHOBJICHUU O MIPOBEICHUH SKCIIEPTU3BI

|BCE IIET0YH U UX CONH

|BCE «METAIUTUYECKUE) SIBI

BCE KUCIIOTBI

|BCE STOXUMHKATHI

~ [InaH cy1e0HO-XUMHUUECKOT0 aHaJIN3a COCTABIISIETCS] HA OCHOBE UCTOPUHU OO0JIE3HH,
00CTOATENILCTBA JIeNIa, aKTa CYIeOHO-MEAUIIMHCKOTO UCCIICTOBAHUS U ...

|pe3yJIbTaTOB MpeABAPUTENBHBIX ITPOO

|[13MeHeHnI OMOXMMUYECKUX MTapaMeTPOB KPOBU

|mpoOBI HAa HAPKOTUYECKHE BEIIECTBA

|IpoOBbI Ha MCUXOTPOITHBIE BEIIECTBA

|oCBUAETENbCTBOBAHMUS JKUBBIX JIMIL

~ JI71s1 130TMPOBaHUS TOKCUYECKUX BEIIECTB U3 OMOIOTUYECKOTO MaTepraia IpuMeHsIeTCs
METOS ... .

[aKCTpakum

|BcanmuBaHus

|xpomarorpadun

|BBITIIETIAYMBAHHS

|mranm3a

~ JI71s1 ©301MpPOBaHUS TOKCUYECKUX BEIIECTB U3 OMOJIOTHYECKOTO MaTeprana NpuMeHseTcs
METOJ ... .

|MHHEpaTU3au

[BcammBaHUs

|xpomaTorpadpuu

|BBITIIETAYNBAHUS

|mnamm3a

~ JI7s1 ©301MpPOBaHUS TOKCUYECKUX BELIECTB U3 OMOJIOTMYECKOT0 MaTepualla IPUMEHSETCs
METOJ ... .

|mucTrIsATIN+

[3KCTpaKIIOHHOK-(OTOKOIOPUMETPUHN

|ra30->)KUIKOCTHOM XpomaTorpadun
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|cnekTpodoToMeTprn
|dboToKOIIOpUMETPHH

~ JI71s1 U30IMPOBAHUS TOKCHYECKUX BEUIECTB U3 OMOJIOTHYECKOT0 MaTepualia IPUMEHSIOTCS
METO/bl MUHEPAIU3alHY, ... .

|meperoHKu ¢ BOJISHBIM ApOM

|pIexTponann3a

|mpenapaTuBHO# Xpomarorpaduun

|[MOHHOM XpomaTorpaduu

|pnexkTpodopesa
~ OCcMOTp 0OBEKTOB MCCIIEIOBAHUS U ONPEACICHIE HEKOTOPBIX MX CBOMCTB IMMPOBOIUTCS 110
3anaxy OOBEKTOB, ... , OKPAacKe.

[HaTMY W0 MTHOPOIHBIX BKIFOUEHHH

|Temneparype riaBiIeHuUs

|[MEXaHHUYECKUM MOPAKEHUSIM BHYTPEHHHX OpPTraHOB

|Temneparype KUIeHHs

[mccienoBaHnIO HA HAJTMYUE U3MEHEHH COCTaBa KPOBU

~ KoHcepBupoBaHue 00bEKTOB Cy1€0HO-XUMUYECKOT0 aHAIN3a IPOBOUTCS B KAPKOE BpeMsI
roja, ... .

|ecTii TpaHCTIOPTUPOBKA JUIUTCS CBBIIIE 5 CYTOK

|BO BCcex cirydasx

|eciii TpaHCTIOPTUPOBKA JUIUTCS CBBIIIE 2 CYTOK

|ecTi TpaHCTTOPTHPOBKA JUIATCS CBBIIIE 3 CYTOK

|B 0COOBIX ciydasix

~ Hanmuane B OMOJIOTHYECKOM MaTepHalie STHIOBOTO CIIMPTA KaK KOHCEPBaHTa MENIaeT
pa3pyleHIo OMOJOrHUECKOro MaTepralia pu UCCIEOBAHNH €0 Ha HAJIUYHe ... .
[«METaNTUYECKUX SJI0B

|mecTUIM 0B

|6apOuTyparoB

|ankamonoB

lenkux menode




ONTUSTIK-QAZAQSTAN

MEDISINA

AKADEMIASY

«OHTycTiKk KasakcTaH MeauuuHa akanemusicoel» AK

SOUTH KAZAKHSTAN
MEDICAL

ACADEMY
AO «lOxkHo-KazaxcTaHcKas MeAUUMHCKAS aKkaaemMums»

dapMalleBTUKAIBIK KOHE TOKCHKOJIOTHSIIBIK XM Kadeapachl 044 -55/ 03-c1p.8

JIeKLIMOHHBIN KOMIUIEKC «brnoananmuTrnyeckass XUMUsl 1 TOKCUKOJIOTHS 3 3

Kpemut Nel-2
1. Tema: buorpanchopmanus KCeCHOOMOTHKOB B OPraHM3Me YeJI0BeKa 1
KMBOTHOI' 0

2.leab: GopMupoBaHue y OOyYAIOMIMXCS TEOPETUYECKUX 3HAHUN, YMEHMHI,

HEOOXOMUMBIX  JUIsl  TPOBEIACHHUS  KIMHUKO-TOKCHKOJOTHYECKOTO  aHaIM3a
TOKCHUYHBIX BEIIECTB B PA3IMYHBIX OOBEKTAX U MPABUWIHHON OIIEHKH MOTYYCHHBIX
pE3yJbTATOB.

1. Te3uchl JeKuu

ILnan:

1. [lyTn noctymiieHus 0B B OpraHu3M

2. BcacpiBaHu€ S710B B OpraHu3Me

3. Pacnipenenenne 108 B OpPraHu3Me

4. CBs3bIBaHUE SI0B B OPTAHU3ME

5. Beiaenenue 108 U3 OpraHu3ma

6. @akTOpPbl, BAUSIONINE HA TOKCHYHOCTh XUMUYECKUX COCIMHEHUN

I[IYTU ITOCTYIUIEHUA A10B B OPI'AHU3M

SlnoBuTHIE BELIECTBA MOTYT IIOCTYIIaTh B OPraHW3M Pa3JIMYHbIMU ITYTSIMU: YEPE3
pOT, IBIXaTEIbHBIC TyTH, KOXKY, CIM3UCTHIE 000JOYKH, IUIALICHTY U JIp.

[Toctynnenue sA0B B opraHu3sM uepe3 por. CTaTHCTHMKAa MOKa3bIBAET, YTO
HanUOOJIbIIIEE YMCIIO OTPABIICHUA MPOUCXOANUT B PE3YJIbTATE TOCTYIICHUS SIIOB B
OpraHu3M 4Yepe3 poT. ITOT MyTh NPOHUKHOBEHHUS SJI0B B OPraHU3M XapaKTepHbIN
Juisi  OONBIIMHCTBA TUIIEBBIX W OBITOBBIX OTpaBieHuil. [lpu mumeBbIX
OTPABJICHUSX SJIbI TOCTYIAKOT YE€pPEe3 POT BMECTE C MHUILICH.

S b1, TOCTYNUBIINE B OPTaHU3M YEPE3 POT, MOTYT BCACHIBATHCA KaK BO PTY, TaK
Y B COOTBETCTBYIOIIMX OT/IEJIaX MUIIEBOTO KaHaa.

BCACBIBAHME 5]10B B OP'TAHU3ME
Tokcuueckue BellecTBa M3 BHEIIHEW Cpeibl MOCTYNalT B LHUPKYJIUPYIOIIYIO
kpoBb u juMdy. C uX TOKOM OHHU TEPEHOCSATCS B HHTEPCTUIHAIBHYIO
(MEXKJIETOYHYI0) JKHJIKOCTh, a 3aTeM B  KIETKH. TakuM  00pa3om,
pacnpocTpaHEeHHE B OPraHU3ME€ MOCTYMUBIIHMX SIJI0OB O0OECHEYMBACTCS CHUCTEMOM
KpoBO- U aumdooOpamenus. Kpome kpoBooOparieHust pacnpeaeneHue sjaoB 1o
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OTIEJIbHBIM OpPraHaM W TKaHsAM 3aBUCUT OT UX CBSI3bIBaHHs O€IKaMWILIa3Mbl U
OpPraHoOB, PACTBOPUMOCTH B JIUIUAAX, CTEIIEHN MOHU3ALNU U APYTUX (PAKTOPOB.
PACIIPEJIEJIEHUE A10B B OPT’AHU3ME

[loctynuBmrie B KpOBb SJOBHUTHIE BEUIECTBA PA3ZHOCATCS €10 IO BCEMY
opraHusMy. B KaxIoM opraHe KOJMYECTBO UUPKYJIUPYIOLIEH KpPOBH U
COJEpIKaIIerocss B HEW sija 3aBUCUT OT KPOBOCHAOKEHUS ITOro oprana. Yepes
ceplle, JEerkue, MO3r M TMEeYeHb MPOTEKAaeT 3HAYMUTENIbHO OOJbIIE KPOBU U
COJIEpKAILMXCA B HEW JIEKADCTBEHHBIX CPEJACTB WM SI0B, YEM 4YeEpe3 Apyrue
OpTaHBbI.

CBA3BIBAHUE A/10B B OPT’AHU3ME

BoJIBIIMHCTBO MOCTYNUBIIMX B OPraHU3M JIEKaPCTBEHHBIX BELIECTB U SJI0B C
OelKamMu, JUMONPOTeHAaMH, (OPMEHHBIMU 3JIEMEHTAMH KPOBU M C JPYTUMU
BEIIIECTBAMH O0OPa3yIOT KOMIUIEKCHl MM XMUMHYECKHE COeAMHEeHHs. [IpoyHOCTDb
00pa30BaBIIUXCS B OpraHU3Me KOMIUJIEKCOB WM COCAMHEHUH 3aBHUCUT OT
MPUPOJBI BEIIECTB, 0OPa3yIOMIMX KOMIUIEKCH, U OT THUIIA CBS3el B YKa3aHHBIX
KOMIUIEKCAX WU COCITUHEHUSX.

[Ipu B3aumoxeiicTBUM SJO0B ¢ Oe€lkaMM W € JAPYTUMHU  BEIECTBAMH,
HaXOJAIIUMUCS B OPraHU3Me, MEXAY PEarupyrolMMH COEAUHCHUSMU MOTYT
00pa3oBBIBATHCSI KOBAJICHTHBIC, MOHHBIE, BOJOPOHBIE, HOH-IUTOIbHBIC, JUTOJIb-
JUTIONbHBIE  CBSI3U. CBsA3BIBAHME OCNKOBBIX ~BEIIECTB C SJIaMH  MOXKET
OCYIIECTBIISITHCS U C NMOMOIIIBI0 cuil Ban-nep-Baanbca. 13 Bcex nmepeyncieHHbIX
BBIIIIE CBS3CH KOBAJICHTHBIC SIBJISIIOTCS Haubosee MpodyHbIMU. B uactHOCTH,
KOBQJICHTHBIC  CBS3UM HMMEIOTCSI B KOMIUIEKCaX OEJKOBBIX BEIIECTB €
voHamuMeTawioB. [loatomy MeTamibl IJIMTEIBHOE BpEMs 3aJEPKUBAKOTCS B

OpraHmn3me.

BBIJIEJIEHUE A10B U3 OPTAHU3MA

Tokcudeckne BeliecTBa, MOCTYMUBIINE B OPraHU3M, OKa3bIBAIOT OMPEICICHHOE
JIEHUCTBYE, a 3aTeM BBIICIIIOTCS U3 OPraHU3Ma B HEM3MEHEHHOM BHJIC WU B BUJIC
MeTa00anuTOB. OCHOBHBIMH ITyTSIMUA BBIBEJICHUS TOKCHYECKHUX BEIIECTB W MX
METa0OJUTOB M3 OpPraHWU3Ma SIBJISFOTCS TIOYKH, IEYEHB, JICTKUE, KHUIIKH W p.
HekoTopble TOKCHYECKHE BEIIECTBA W WX META0OJHTHI MOTYT BBIICIATHCA W3
OpraHu3Ma He OJHHUM, a HECKOIbKUMH TyTsIMHU. OJIHAKO JJI 3THX BEIIECTB OJIUH
U3 IyTeH BBIICICHUS SBJISACTCS MpeoOsagaronuM. DTO MOXKHO IIOKa3aTh Ha
MpUMEpPE BBIJCICHHUS JTUIOBOTO CNMpTa U3 opraHu3ma. bombiias dacte
OTWJIOBOTO chupTa B opraHusme wetabommsupyercsa. Oxomo 10 % ero
BBIICNIICTCS U3 OpPraHW3Ma B HEM3MEHEHHOM BHJIE C BBIJBIXa€MBIM BO3JIYXOM.
HebGonpmue koaudecTBa 3TUIOBOTO CIUPTA BHIBOASTCS M3 OPraHH3Ma ¢ MOYOM,
KaJIOM, CJIFOHOM, MOJIOKOM U T. .
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Heckonpkumu myTsiMH BBIAETSAIOTCS W3 OpPraHU3Ma M JIPYrue€ TOKCHYECKHUE
BEIleCTBA. [aK, XWHWH BBIACIACTCS W3 OpPraHu3Ma C MOYOW MU Yepe3 KOXKY.
Hekoropeie 0apOUTypaThl BBIACISIOTCS M3 OpPraHU3Ma C MOYOM W C MOJIOKOM

KOPMSIIAX MAaTEPEN.

OAKTOPDI, BIIMAIOIIME HA TOKCUYHOCTb XUMHNYECKHUX
COEAMHEHNA

TOKCUYHOCTEXUMHUUYECKUX  COCOUHEHUU
OpraHuM3Ma, TOKCHYECKOr0 BEIIECTBA

o0ycioBjeHa  B3aUMOJCHCTBHEM

U OKpYXXarouled BHEIIHEHW Cpensbl.

TOKCMYHOCTh SAOJOBUTHIX BCIICCTB 3aBUCHUT OT TaKHUX q)aKTOpOBZ JO3bI HIIN
KOHIICHTpAIINH, (1)I/ISI/I‘-ICCKHX H XHUMHYCCKHUX CBOﬁCTB, HYTeﬁ H CKOpPOCTH

IIPOHUKHOBCHUA SAO0B B OpPraHU3M,
npcapaciioIOKCHHOCTU K A4y U T. .

BOo3paCTa H IIOJIa, HH,HHBH,HyaHBHOﬁ

4. NnaocTpaTUBHBIA MaTepHAaJI: CIIai b, TAOTHIIBI

5. JIureparypa:

HA PyCCKOM si3bIKe:

6. Bepreitunk T.X. Tokcukonorudeckass XuMus: y9eOHUK JJI CTYJIEHTOB (hapM.

By30B n ¢akynbreToB / T.X. Bepreitunk; pen. E.H. Bepreitumk. - 3-e wusm.,
nepepad. u por. - M.: MEInpecc-undopm, 2012. - 432 c.

7. IInerenéna, T. B. Tokcukonoruueckas xumusi: yueonuk /. - M.: IDOTAP -

Menna, 2013. - 513 ¢

8. TokcukoorHYecKasi XUMHS: METa0O0JIU3M W aHalu3 TOKCHMKAHTOB: Y4eOHOE
nocodbue + CD/ nox pen. H.U. Kanetunoit. — M., 2008. — 1016 c. [Tepemer.
9. Tokcukonornueckas xumus: yueOHuk / mox pen. T.B. IlnereneBoit. — 2-oe

u3a. — M., 2008. — 512 c. [lepener.

10. TCX-  CKpMHHMHI  TOKCHUKOJOTHYECKH  3HAYMMBIX  COCIWHCHHUH,
H30JIMPYEMBIX JKCTpakmuein u copbuueit: yuebnoe mocobue / I'.B. PameHnckas,
[''M. Ponnonosa, H.W. Ky3nenoBa u A.E. [Teryxos; pen. A.Il. Ap3amacues . - M.

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

HA Ka3aXCKOM si3bIKe:

7. AppictanoBa, T. A. DBHOJOTHANBIK MaTepua jiaH MUHEpalIay OIICIMEH
OKIIayJIaHATBIH YIIbI dKOHE KYIITI 9cepJil 3aTTap TOOBI: XUMHUS -(hapMaIieBTUKAIBIK
dak. IV Kypc cTyneHTTepiHe apHaAIFaH OKy Kypaubl / - Anmatsl : DBepo, 2012. -

100 Get. C
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8. AppictanoBa, T. A. BHOJOTrHUSIIBIK MaTepHaIaH AKCTPAKIUS 9JIiCi apKbLIbI
OKIIayJaHATBIH yJBl JKOHE KYIITI OoCepii 3aTTap TONTAphl: XUMHS -
dapmarneBTUKAIBIK QakynbTeTiHIH [V-Kype cTyeHTTepiHe apHaIFaH OKYy Kypajibl
[ - Aamarts : OBepo, 2012

9. MyxamerxkanoB, A. M. XUMHUSIBIK KapyIblH >KaJIbl JKOHE MEIHIIMHA-
TAaKTUKAJBIK CHIIATTaMachl: OKy Kypanbl. - 2-0ac. - Kaparanasr : KK "Ax Hyp",
2013.

10. Oppa6aeBa C.K., CepikbaeBa A./l., Kapakynosa A.IIl., XKXymaraera I'.C.
CoT-XMMUSUIBIK CcapanTay »XOHE aHAJIUTUKAIBIK AUarHocTuka. OKy-oiCcTeMeNiK
Kypasbl. — AaMathl: «9Bepoy» O6acnackl, 2016. -2800.

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

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

3JIEKTPOHHBIE PeCypChI:

5. AHanuTHyecKas JAMArHOCTHUKA HapKOMaHUHU u TOKCUKOMaHUH.
buoananuTuueckas XUMHsI U TOKCUKonorus [OnekTpoHHbld pecype / TOKI'®A;
Men. u dapmaneBTHUYECKH (aKyIbTEThL. - DIEKTPOH. TEKCTOBbIC naH. ( 25,4
MO). - llIsimMkenT : b. u., 2011. - a1. ont. auck (CD-ROM).

6. Tokcukomornyeckass XUMHs. AHAJTUTHYECKAs TOKCUKOJIOTHS [DIECKTPOHHBIH
pecypc]: yuebnuk / mon pen. P. V. Xabpuesa. - DnekTpoH. TeKCTOBbIe fnaH. (43,7
MB). - M.: U3parensckas rpynna "[ QOTAP- Meaua", 2010. - 752 c. s1. onr.
auck (CD-ROM)

7. XuMU4eCcKHe OMacHOCTH M TOKCHKaHTHL. IlpuHIUMOBI 0e30macHOCTH B
XUMHUYECKOUN JTabopaTopun [DIEeKTpOHHBIA pecypc]| : yuebnoe mocobue / JI. B.
EBceeBa [u 1p.]. - DneKTpoH. TekcTOBbIE 1aH. (47,2M0). - M.: "JIutteppa", 2017.
- 911. ont. auck (CD-ROM).

8. XuMusIBIK ~ KayiliTep MEH YBITTBUIBIKTap. XHUMHSUIBIK 3€pTXaHaJarbl
KAyYIICI3AIK YCTaHBIMIAPhl [ DJIEKTPOHHBIN pecypc]: OKy Kypajbl = XUMUYECKUE
OMAaCHOCTM W TOKCHKAHTHL. [IpuHUMOBI  0€30MacHOCTH B ~ XUMHUYECKOU
naboparopuu: yueoHoe nocodbue / Y. M. JlaTxaeB. - DJIEKTPOH. TEKCTOBBIC JaH.
(67.9M0). - M. : "Jlutteppa", 2016. - 4800. ¢

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

pacTUTEIBHBIX COOPOB METOJaMH HMOHO-KCKIIO3MOHHONW M Ta30- >KUIKOCTHON

xpoMarorpaduu : MoHorpadus. - Anmatsl : 9Bepo, 2017. - 120 c.
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4. Cpay0Oaes, E. H. OnaipicTik TOKCHKOJIOTHSI HETi3l. OHIIPICTIK yiap >KOHE
yJIaHyjap: OKy-oJiCTeMeNiK Kypau /. - Anmatsl : 9Bepo, 2014. - 156 Ger. c.

6. KoutpoJn:
. [lyTu moctymieHus si70B B OPraHU3M

. BcaceiBanue A00B B OPTaHHU3MC
. Pacnpez{eneHHe s A0B B OpraHnu3mMe

1
2
3
4. CBs13bIBaHUE SIIOB B OPTaHU3ME
5. Beiaenenune 108 U3 OpraHu3ma
6

. (DaKTOpBI, BJIUAOIKUE HAa TOKCUYHOCTh XUMHWYCCKHUX COCI[I/IHGHI/Iﬁ

1. I[eﬁCTBHG TOKCHYCCKHNX BCIICCTB B 3aBUCHUMOCTHU OT HYTGﬁ N CKOPOCTH

MOCTYINJICHUS UX B OPraHU3M.

~ B Ka)x70M opraHe KOJM4eCTBO s1/1a 3aBUCUT OT ... .
|[KpOBOCHAOXKEHUS HTOTO OpPTaHa

|cnenupuyecKux penenTopos

|Ta memOpaH

|Tuna nuddysun

|cnenuduueckux mepeHoCYnKoB

g ﬂ}IOBI/ITBIC BCHICCTBA N3 KPOBCHOCHBIX KAITWJIJIAPOB CHAa4dalia MoCTYyIIaroT ... .

|BO BHEKJIETOYHOE MTPOCTPAHCTBO
|B KJIETKY

|B MaJIbIii KPOBOTOK

|B 60JIBIION KPOBOTOK

|B mumdoy3zen

~ CraOble OPTraHUYCCKUC OCHOBAHUS JIYUIIC BBIACIIAKOTCS C MO‘-IOfI, €CJIn OHa

UMEET ... PEaKIHIo.
[KuCITy10
|menouHyo
|HEUTpaIbHYIO
|citabo-11enouny 0
|CUITEHO-TTIETTOYHY O

~ CunibHBIC QJICKTPOJIUTLI, XOPOIIO AUCCOTUHPYIOIINE HAa NOHBI, BBIBOISATCA C

MOUOH ... .
|HezaBucumo ot pH cpenbl
lmpu pH=5,6
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|mpu pH=7,8
jmpu pH=12,0
jmpu pH=2,3

~ B neuenn IMPOUCXOJUT MeTa00JIM3M OOJIBIIOTO YHCIIa TOKCHYSCKUX BCIICCTB,

BBIICJICHUE KOTOPBIX C JKETUYbIO 3aBUCHUT OT ... .
|pazMepa MoJeKya U MOJICKYISIPHON Macchl
|moasipHOCTH BelllecTBa
[MTUoUIABHOCTH MOJIEKYT
|ruapOPUIBHOCTH MOJIEKYJT
|pyHKIMOHANBHBIX TPy KCEHOOMOTKOB

~ Tokcuueckue BelecTBa U UX METa0OIUTHI, 00pPa30BaBIINECS B TICYCHU U
MOCTYTHUBIIIHE C )KETIbIO B KUIIICUHUK, a 3aTEM CHOBA BCOCABIIIHECS B KPOBb,
BBIJICTISTIOTCA ... .

[moukamMu ¢ MOYOM

|Kasom

[T Py THBIM MOJIOKOM

|MOTOBBIMU KeJie3aMu

|c BIBIXaeMBIM BO3TyXOM

~ O4ncTKa BBITSHKEK U3 OMOJIOTHYECKOT0 MaTepraia OCYIECTBISIETCS C
MIOMOIIIBIO METOA ... .

|xpomarorpaduu

|cnexkTpodoroMepun

IMukponudpysuu

|MHUKPOKPHUCTAIIIIOCKOTTHH

[mepexkpucTamIM3aum

~ OYHCTKa BBITSXKEK U3 OMOJIOTHYECKOTO MaTepHalia OCYIIECTBISETCS C
MOMOIIBIO METOA ... .

[pKCTpaKIUu

|cnexTpodoTromepun

IMukponudpysun

|[MUKPOKPHUCTAIIIIOCKOIUU

[mepexpucTamn3anum

~ O4HCTKA BBITSHKEK U3 OMOIOTHYECKOTr0 MaTepraia OCYIECTBISIETCS C
MIOMOIIBIO METOA ... .

|inanusa

|cnexTpodoTomepun

IMukponudy3un

|[MHUKPOKPHUCTAIIIIOCKOTTHH

[mepexpucTamIM3anum
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~ OuncTKa BBITSKEK U3 OMOJIOTMYECKOro MaTepuaia OCYIIECTBISIETCS C
NOMOIIBIO METOJA ... .

|nuenTpudyrupoBanus

|cnexkTpodoTomepun

IMukponudpys3un

|MUKPOKPHUCTAILTIOCKOITUI

[mepexpucTamI3anuu

~ O4ncTKa BBITSHKEK U3 OMOJIOTHUECKOTro MaTeprana OCYIIECTBISIETCS C
MOMOIIBIO METOA ... .

locaxnenus

|cnexkrpodoToMepun

IMmukpoaudys3un

|[MUKPOKPUCTAIIIIOCKOTHH

[mepexpucTamM3aum

~ Jlnst oOHapyKeHUsI ITOBUTHIX U CHIIBHOJCHCTBYIOIINX BEILIECTB B

TOKCUKOJIOTUYECKON XUMUU UCIIONb3YeTCH ... .

|MHKPOKPUCTAIIIIOCKOMTNYECKAs peaKIIHs

|KOJIOHOYHAs XpoMaTorpadus

[rens XpomaTorpadus

|peaKcTpakius

|BBICAJIMBAHME

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

2. Heab: dopMupoBaHre y 00yUJalOIMNUXCS TCOPETUUECKUX 3HAHUM, YMEHUH,
HEOOXOMMBIX JIJIs1 TPOBEACHUS KITMHUKO-TOKCUKOJIOTHIECKOTO aHAIHM3a
TOKCUYHBIX BEIIECTB B PA3IUYHBIX 00BEKTAX U MPABMWIHHON OTIEHKH MOTYYEHHBIX
pe3yIbTaTOB

2. Te3uchl JeKIUU:

Ilnan:

1. MoueKysIpHbIC MHUIIIEHHU - PEIIENTOPHBIC KOMIIEKCHI.

2. Knaccudukamus perentopoB TOKCUIHOCTH.

3. Penieniropsl, hhopmupyroie HOHHBIC KaHATBI. PEIIETITOPHI,

CBSA3aHHBIC CJ-TIPOTEHHAMU.
4, PenenTopsl ¢ THPO3MHKMHA3HOM aKTUBHOCTBIO
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CoBpeMEHHbIE TEXHOJIOTMU JalIh BO3MOXXHOCTH IPOBOJHUTH OJHOBPEMEHHO
aHaliu3 HKCIPECCUUTHICAY T€HOB M OOJIETYMIIM M3Yy4YeHHE KJIETOK KaK CHUCTEM, B
KOTOPBIX OOMIasi 3KCHPECCHs BCEX T'EHOBOINPEIEISIET COCTOSHHUE KIIETKH.
KoHeuHO, 4acTo mpennonaraercs, 4YTO MW3MEHEHHsS] DKCIPECCHH T'EHOB
OTpaXkaloT B JajJbHEHIIEM HM3MEHEHHS M B MpoTeomax. Pacmm@poBka reHoma
YEeIOBEKa INpHBEJa K BO3HUKHOBEHMIO psifla HAy4YHbIX  HaIpaBICHUU
MPUHIMIIUAIBHO HOBOTO XapakTepa, NOJYYHMBIIMX COOMpaTeIbHOE Ha3BaHUE
«MOCTT€HOMHBIE TEXHOJIOrMmW». K TOCTT€HOMHBIM TEXHOJOTHUSIM OTHOCSTCS:

F€HOMHMKA, TPAHCKPUIITOMHUKA, MPOTEOMHUKA u Me-
Ta0OJIOMHKa — COBOKYIHOCTh TEXHUYECKMX W METOJUYECKUX IPHUEMOB
U3Y4YEHUS JKHMBBIX CHCTeM,0MoMH(opmMaTHKa — CpeacTBo obecreueHus
UH(OPMAITMOHHO-BBIYHCIIUTEIBHOM MOAIEPHKKHU UCCIIEIOBAHUN,
HAHOOMOTEXHOJOTUSI — CMOCO0 MPAKTUYECKOTO BHEIPEHHS IMOJYyYEHHBIX
pEe3yJIbTaTOB u

MOJIEKYJIsIpHAss OMOJIOTHS KaK OCHOBOIIOJIararIias Hayka O )KU3HH.

Dynoamenmanvible ceOUCMBA OUOCUCTEMbl, META0OHM3M, INIACTUYCCKUN U
DHEPreTUYECKUM  OOMEH,peryysiiusd ¢  pa3apakUMOCTh, PEOPOAYKIUS U
W3MCHUYMBOCTD — B3aMMOCBSI3aHBbI. TokcHUKaHTHI MOTYT
OKa3bIBATh TMOBPEXKJIAIONIECE JCUCTBUE KaK Ha OpPraHu3M B IEJIOM, TaK H
M30HMpaTesIbHO Ha OTAC/IbHBICYHIAMEHTAIbHBIC CBOMCTBA CUCTEMbl. UeM BbIllIe
TOKCUYHOCTh KCEHOOMOTHKA, TEM 3HAUYMUTEJIbHEEBBIpaKeHA H30UPATEILHOCTD
JICUCTBUSL.

OOGBIYHO  BBUICNISIIOT  CJICAYIOIIME  YPOBHM  OpraHM3alui  OUOCHUCTEM:
MOJICKYJIIPHBIM U MOJIEKYJIIPHBIXCUCTEM,  CYOKIJIETOUHBINM,  KJIETOYHBIH,
OpTaHHBbI, 1ICJIOCTHOT'O opraHus3Ma, MOMYJISAIIMOHHBIN, ouoreo-
LIEHOJIOTMYECKUH. MHUIIIEHBIO U1 BO3ACHCTBUA TOKCUKAHTAa MOYET OBITH JIF0Oast
MOJIEKYJIa OpraHu3Ma.MOJIEKyISIpHbIE CUCTEMBbl W3MEHSIOT CBOM CBOMCTBA O]
BIIMSIHUEM  TOKCHUKAHTOB, HapuMep CHUCTEMAriyTaTUOHA  MPUHUMAET
HEMOCPEACTBEHHOE Y4YacTHE B NPOLECCAX, CBSA3AHHBIX C IMOJJICPKAHUEM BHYT-
PUKJIETOYHOTO TOMEOCTa3a, a MPU BO3JACHCTBUM TOKCUKAHTOB UIPAET BEAYLIYIO
pOJIb KaKk OMOXMMHUYECKasi CUCTEMAa €CTeCTBEHHOM NMUTONPOTEKIMU. B HacTosiee
BpeMSs YCTaHOBJIEHA B3aMMOCBS3b MEXKY
BBIPAKEHHOCTHIO ITUTOTOKCHUYECKOTO JEHUCTBUS KCEHOOMOTHKOB (CYIOPOKHBIX
SJI0B, TICUXOTPOITHBIXBEILIECTB, METTeMOTJI00MHOOpa3oBaTee, JIETy4yux sijiOB,
ATKUJMPYIOUIUX areHTOB, UTOCTATUKOB HIPYTHX) U TAKECTbIO TMOBPEKICHUS
CUCTEMBI [JIyTaTHOHA, N3MECHEHUEM KOHIICHTpALUU BOCCTaHOB-
JEHHOTO TJAyTaTHOHA, CYJb(TUAPWIBHBIX TIPyNH  OCJIKOB, MaJlOHOBOTO
JUallbJIeTuaa, JIMEHOBBIX KOHBIOIaToB, CHIDKCHHEM aKTUBHOCTH
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IIyTaTUOHPETYKTAa3hbl, TIII0K030-6-(hocharmernaporenassi, [JIyTaTh-

OHITIEPOKCHU/IA3bI, Ty TaTHOH-8-TpaHcdepasbl, KaTaaasbl.

MurtiensiMu (perentopamu) st TOKCUYECKOTO BO3/ICUCTBUS MOTYT OBITh:

* CTPYKTYpHBIE DJIEMEHThl ~ MEXKJIETOYHOTO MPOCTPAHCTBA (HAIpUMeED,
CBSI3BIBAaHUE W WHAKTHBAIUSACTPYKTYPHBIX 3JIEMEHTOB MEKKJICTOYHOW >KUIKOCTH
W ITUTa3Mbl KPOBH, TMPHUBOAAIIME K HAPYIICHUIOOCMOTHYECKOTO JIaBIICHUS,
n3menenuto pH);

* CTPYKTYpHBIC DJIEMEHTHI KJIETOK OpraHu3Ma (0eiku, HyKJICHHOBBIC KHCIOTEHI,
JUNUAHBIC JJIGMEHTBI MEMOpaH, CEIIGKTHUBHBIC PEIENTOPhl  SHIOTCHHBIX
OMOpETYJISITOPOB);

* CTPYKTYPHBIE 3JIEMEHTHI CUCTEM PETYJISIUU KIETOYHON aKTUBHOCTH.

4. UnmocTpaTUBHBIA MaTepuaJsi: ClIaiibl, TaOIHUIIBI

5. Jluteparypa:

HA PyCCKOM si3bIKe:

11. Bepreitunk T.X. Tokcukosoruyeckas XHMHS: YUCOHUK Ui CTYACHTOB
dapm. By30B 1 dakynsreToB / T.X. Bepreituuk; pea. E.H. Bepreituuk. - 3-e u3s.,
nepepad. u jgor. - M.: MEInpecc-undopm, 2012. - 432 c.

12. Ilnerenéra, T. B. Tokcukonornueckas xumus: yueOHuk /. - M.: TDOTAP
- Meana, 2013. - 513 ¢

13. Toxkcukonoruyeckas XUMUS: META00IM3M U aHAJIW3 TOKCHKAHTOB:
yueOHoe mocooue + CD/ mon pen. H.M. Kanermnoit. — M., 2008. — 1016 c.
Ilepemuer.

14.  Tokcukonorudeckas xumusi: yueOHuk / moj pea. T.B. Ilnerenesoii. — 2-oe
m3a. — M., 2008. — 512 c. [lepenner.

15. TCX-  CKpUHUHI  TOKCUKOJOTMYECKH  3HAYUMBIX  COCJMHEHUH,
M30JIUPYEMBIX JKCTpakiueit u copOuueit: yueoHoe mocodue / I'.B. PameHnckasi,
[''M. Ponnonosa, H.. Ky3nenoBa u A.E. [letyxos; pen. A.Il. Ap3amacues . - M.
: I'DOTAP-Menua, 2010. - 240 c.

HA Ka3aXCKOM si3bIKe:

13. ApsicranoBa, T. A. buonorusuiblk MatepualijlaH MUHEpaJJay dJiciMeH
OKIIayJJAaHATBIH YIIbI dKOHE KYIITI 9CepJil 3aTTap TOOBI: XUMHUS -(hapMaIeBTUKAIIBIK
dak. [V Kypc cTyneHTTepiHe apHalIFaH OKy Kypanbl / - Anmatsl : DBepo, 2012. -
100 Get. C

14. ApsicranoBa, T. A. DBHOJIOrHANBIK MaTepuaniaH >SKCTPAKLUUSA SMICI
apKbUTBI OKIIAyJIAHATHIH YJIBl JKOHE KYIITI 9CEepili 3aTTap TOMTAphI: XUMUS -
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dapmaneBTUKanbIK GakynbTeTiHiH [V-Kype cTyAeHTTepiHe apHaIFaH OKY Kypasbl
/ - Anmmatsr : OBepo, 2012

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

16. OpnabaeBa C.K., CepikbaeBa A.Jl., Kapakymosa A.Ill., Kymaraesa I'.C.
CoT-XUMHUSJIBIK capanTay >XKoHE aHAJIUTUKAIBIK AuarHocTuka. OKy-oicTeMeNiK
Kypasbl. — AnMatel: «9Bepoy» O6acnachkl, 2016. -2800.

17. TyneeB, W. KiMHHUKaNBIK TOKCUKOJOTHS: OKYy Kypaibl/. - IlIpIMKeHT:
"Hypnana - LTD", 2013. - 592 6er. c.

18. Ilyxkip6ekoBa, A. b. TOKCHKOJIOTHUSIIBIK XUMHS : OKYJIBIK . - AJIMATHI -
3OBepo, 2013

IJICKTPOHHBIC PECYPCHI:

9. Ananutnyeckas JAUArHOCTHUKA HapKOMaHUU U TOKCUKOMaHUH.
buoananuTueckass XUMHsS U TOKCUKosorusi [DnektpoHHbid pecype / FOKI'@A;
Men. u ¢dapmaneBTuueckuil (aKyJabTeThl. - DJIEKTPOH. TEKCTOBbIE AaH. ( 25,4
MO). - llIpivkenT : b. u., 2011. - 3. ont. auck (CD-ROM).

10.  Toxcukojoruyeckas XUMHUSL. AHanmuTnueckas TOKCHUKOJIOTHSI
[DnexTpoHHBIN pecypc]: yueObHuk / mom pen. P. V. Xabpuea. - DieKTpoH.
TekctoBbie NaH. (43,7 Mb). - M.: Uznarensckas rpynna "I'DOTAP- Menua",
2010. - 752 ¢. 1. ont. auck (CD-ROM)

11. Xwumuueckue OMACHOCTHM M TOKCUKaHThI. [lpuHIMNBI Oe30macHOCTH B
XUMHUYECKON JlabopaTopun [DIEKTpOHHBINA pecypc]| : yuebHoe mocobue / JI. B.
EBceeBa [u 1ip.]. - DneKTpoH. TeKCTOBbIE faH. (47,2M0). - M.: "Jlutreppa", 2017.
- 911. onit. auck (CD-ROM).

12.  XuMMsIIBIK KayinTep MEH YBITTBUIBIKTAp. XHUMHSUIBIK 3€pTXaHaJaFrbl
KAYINCI3AIK YCTaHBIMAAPhl [ DJIEKTPOHHBIN pecypc]: OKy Kypajabl = XUMUYECKUE
OMACHOCTM W  TOKCHUKaHThL. [IpuHuuMIbBl 0€30MacHOCTH B XHMHYECKOU
naboparopuu: yueoHoe mocodbue / Y. M. JlaTxaeB. - DJIEKTPOH. TEKCTOBBIC JaH.
(67.9M0). - M. : "Jlutteppa", 2016. - 4800. ¢

AOIIOJIHUTECJ/IbHAA

5. Ky3bmenko, A. H. Crannaprusanys JIEKapCTBEHHOTO PACTUTEIBHOTO ChIPhS U
pacTUTEIbHBIX COOPOB METOJaMH HMOHO-3KCKIIIO3MOHHOM M Ta30- >KUIKOCTHOMN
xpomatorpacduu : MoHorpadus. - Anmatsl : IBepo, 2017. - 120 c.

6. CpayGaes, E. H. OnaipicTik TOKCHKOJIOTHS HETi3l. OHAIPICTIK ynap XoHE
yJIaHyJap: OKy-oficTeMeNiK Kypain /. - Anmatsl : 9Bepo, 2014. - 156 Ger. c.
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q)apMaI_[eBTI/IKa.HLIK KOHC TOKCHKOJIOTHAJIBIK XUMMUSI Kad)ez[pacm
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044 -55/ 03-ctp.18
u3 3

6. KonTpoJsibHbIe BONPOCHI (0OpaTHas CBS3b)

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

SJTOBUTBIX BEILIECTB.
|0OTHOKpAaTHOW MaKCUMAaJILHOM J103bI
|[MUHMMAaJBHBIX 703 B TEUEHUE JUIMTEILHOIO BpEMEHU
|CUMOITOMAaTHYECKOr0 yIOTPEOIEHUSI HEYMEPEHHBIX 103
|[MUHUMaIBHOM J103bI

|OTHOKpATHOM MaKCUMaJIbHOM 103bl B TEUCHUE JJIUTEIIHBHOTO BPEMEHHU
~ CKOpOCTh BCACBIBAHMS BEIIECTB, MOCTYIMBIIUX B MUIIICBOM KaHAJl, 3aBUCUT OT

X PU3NYECKUX U XUMUYECCKUX CBOWCTSB, ... .
IpH comepkxuMoro >xenyIKa u KUIIoK
IpH xpoBu
loT cBOMCTB MeMOpaH
|oT UX KoJIMYeCcTBa
|oT MeTO1a BCachIBaHHUS

~ OTpaBJIeHI/Iﬂ, OCHOBAHHBIC HA Y4CTC 0COOEHHOCTEN KIIMHUYSCKOTO TCUCHMUAI,

KJIacCU(UIIUPYIOTCS HA ... .
locTphle U XpoHUUYECKHUE
|YMBIIILIEHHbBIE
|ObITOBBIC
|mepopasibHbIE
|MHTATSIITMOHHBIC

~Ilo YCJIOBHUAM BO3HUKHOBCHHUA OTPABJICHUSA KHaCCI/I(bI/IIII/Ipy}OTCH Ha ....

|ObITOBBIEC U TPOU3BOCTBEHHBIC
|criyqaitabie

|MHTaNSAIIMOHHBIE
|yMBILLITICHHBIE

locTphie U XpOHUYECKHE

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

|cITyqaifHbIe U YMBIIIICHHBIC
|IpOU3BOJACTBEHHBIE
|OBITOBBIE

|MHTaIAIINOHHBIC

locTphie

~ B 3aBUCHUMOCTH OT HyTCﬁ IMOCTYIINICHUA S40B B OpraHU3M OTPABJICHUA

KJaccupuIUpyroTcs Ha ... .
|MHTaNsAIMOHHBIE U TTEPOPATHLHBIC
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locTphie
|XpoHHUECKHE
|YMBITIICHHBIE
|OBITOBBIE

~ Ha TOKCHYHOCTh IOCTYMHBIINX B OPTaHU3M XUMHYECKHX COCTUHECHUH
BJIMSIET ... .

|pacTBOPUMOCTB B BOJIE U KUPAX

|moza

|pH *enyaka u KHILIOK

|OMoXMMUYECKUi COCTaB KPOBHU

|TUTIBI MEMOpaH KJIETOK

~ TOKCHYHOCTDH MOCTYMNHUBIIETO B OPTaHU3M BOJIOPACTBOPUMOTO
SJIOBUTOTO BEIIECTBA 3aBUCHUT OT ... .

|clocoOHOCTH AUCCOMPOBATH HA MOHBI

|KOHIIEHTpaINH

|TrIa MeMOpaHbI KIETOK

|oT pa3zmepa ero yacTuil

|103b1

~ TOKCMYHOCTH MOCTYMUBIIETO B OPTaHU3M TBEPAOIO SOBUTOTO
BEIIECTBA 3aBUCHT OT ... .

|pazMepa ero 4yacTuil

lero pacTBOpUMOCTHU

|103b1

|clIOCOOHOCTH TUCCOTIMPOBATH HA MOHBI

|KOHIIEHTpAIUH

~ OpHa ¥ Ta e 7103a s7a, MOCTYMHUBIIET0 B OPraHU3M Pa3InYHBIMU
My TsIMU, MOXKET BBI3BATH ... .

|HEOTMHAKOBBIN TOKCHYECKU dDPeKT
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1. TakbipbiObl: ZKenea TOKCHKOJOTUSJIBIK 3epTTeyJiepAeri XumMms-
TOKCHKOJIOTHSIIIBIK 3epTTeyJiep epeKIIeJIiri

2. MakcaTtbl: CTyJEHTTEpre yJbl 3aTTapFa KIMHUKA-TOKCUKOJIOTHSUIIBIK TaJaay
YKOHE aJIBIHFaH HOTIDKEIIEP/Il IYPHIC KOPBITHIHABLIAY Bl YHPETY YIITiH OJap IbIH
OUTIMIH ’KQHE TYCIHIKTEPIH KaJIBIIITACTBIPY.

3. Jlapic Te3ucrepi
Kocnap:
1. AHaJIUTHKAJIBIK TOKCUKOJOTHSIFA KipicCIie:
a) aHAJTMTUKAIBIK TOKCUKOJIOTUSTHBIH MIHJIETTEPI;
0) aHATUTHKAJIBIK TOKCHKOJOTUSHBIH MOHI.
2. KinHHMKa-TOKCUKOIOTHUSIIBIK TaJIIAy IbIH €PEeKIIeTIKTEPI.
3. Ynap meH ynanymap.

AHAINTUKAJIBIK  XUMHUSIHBIH  peaklusuiappl ~ MEH  Tocuiaepl
TOKCHUKOJIOTUSUTBIK XUMHMSI OJIAPJbl ally >KOHE MOJIIEPiH aHbIKTay YIIH KeHiHEH
naiananpiianel. KeiOip gapmarieBTik nmpenapaTrrap yianyra ceden 001ybl MyMKIiH.
Ocwl mpenaparTapsl amry YIIiH XUMHAS TOKCUKOJOTHSUIBIK Tajjgayna Oip ChIMbIpa
xKarnainapaa (¢apMaleBTIK TOCULAEpl KoJAaHbLIaAbl. YIaHyfa cebenin OoJiraH
ecimaiktep Oemiktepin XTT ¢apmMakorHocTuka TOCUIAEPl  KOJJAHBUIAJbI.
TOKCHKONOTHSIBIK XUMUS IOPUTIK 3aTTapMeH yIapJblH MeTaboIn3M MpoIecTepi
3epTTEUTIH OHOJOTUSMIBIK XUMHS >KOHE Olp ChIlbIpa MOHAEpPIMEH OaillaHbicTa
0oJ1aIbI.

AHAMTHKAJIBIK TOKCMKOJIOTUSIHBIH MIHAETTEPi MEH MIHI

TOKCUKOJOTUSAIBIK XUMUS yJIaHy JIMarHOCTHKACHIHAA JKOHE KBUIMBICIICH
KYpecy/Zie YJIKEH MaHbI3Fa He. 3epTTeNIeTIH OOBEKTTEp/E YIapablH OOIybI >KOHE
MOJIIIEPl Typalibl XUMHUSA-TOKCUKOJIOTTAPABIH KOPBITHIHABICHL, COT-MEIUIIUHACHI
capanmibuiapbiHa (yJIaHy ceOenTepiH aHbIKTay YIIiH) )KOHE COT Teprey OpbhIHIaphIHA
(KBUTMBICTBI aIlly, MEMJIEKETTIK 3aHIbUTBIKTHI )KOHE TOPTIOIH HBIFAWTY YIIIIH) YIKCH
KOMEK KopceTeli. TOKCUKOIOTUSIIBIK XUMUSHBIH TPO(QIIaKTHKAIBIK OaFrbITTay1a 1a
MaHBI3bl  30p. XaJblK IIApyallbUIBIFBIHAA  KOJIJIAHBUIATBIH  KEKEIIEJICHTeH
dbapmarieBTik nmpenaparrap MEH 3aTTapAblH JKOFApFhl YIIAFBIIITHIFBl TYPaIbl XUMHSI-
TOKCUKOJIOTHSUTBIK TOKCHKOJIOTOTAP/ABIH, THTCHUSACBUIAPABIH, (papMaKoIorTapabiH
KOHE FBUIBIMH Oacka canajapJarbl 0acka MaMaHAapAblH KOPBITBIHIBLIAPHI OCHI
3aTTapabl KOJIJAHYyJaH IIBIFaphIN TacTay HEMECEe OJIapJbl caKTay >KaFaaiiapbiH
©3TepTy JKOHE XaJbIKKa 0acTay MoceleCiH JKOHTe KOIOFa Heri3 Oonaapl. YIaFbIin
3arTap Oap ayaHbl JKOHE OHEPKICI MeKeMelepl MHailaliaHfaH cyJapAbl XUMUs-
TOKCUKOJIOTUSUTBIK JKOHE CAHUTAP-TUTHEHAIBIK 3€PTTEY HOTHIKEIEepl CaHUTAPIIBIK
KOpFay MEKEMEJIEpiHIH THICTI MEKeMeJep alblHAa KYPBUIBICTHI TOKTATy HEMECe
Ta3apTKBIII KOHJBIPFBUIAPABI KalTa Kypy KaXKETTIr Typaibl Macelie KoTepy YIIiH
namnjgajadHajbl.
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TOKCUKONIOTUSAIBIK XUMHS TOCUIEPIH TaljaliaHa OTBIPHIN, CYMEH ayaJarbl YJIbl
3aTTapAblH IEKT1 JCHIeHIerT KOHICHTPAMACHIH aHBIKTAMAbl JKOHE OaKbLIAMIbI.
Kepcerinren Tocunaep HMECTUIUATEP/IH KOHE ac OHIMIAEPIHIETT KEHOIp yiarbIm
3aTTapAblH  KaJAbIK MOJIIEpIH »oHe OacKalapbl KajblllKa KENTipy YIIiH
naiiganananbl. JKEKEMeNCHIeH XWMHSUTBIK 3aTTaplblH  YJIAFBIIITHIFBl  TypaJIbl
JEPEKTEP XaJblK apachlHIa CAHUTAPJBIK arapTy >KYMBICHIH, YJIAFBIII 3aTTap.Ibl
naagaHy epekenepiH TYCIHAIPY JKOHE OChl  KOCBUIBICTApDMEH YyJaHyaAaH
CaKTaH/ABIpyFa apHaJIFaH mapanap yIIiH naigaaaHbUIaabl.
AHATHTHKAJIBIK TOKCUKOJIOTMSIHBIH TAJAAay/AbIH epeKIIeTiKTepi
XTT-ra ToH Oipcbinibipa epekuienikrep 6ap. XTT-ga ynanran 3aTTap/isl
A1ty %oHE MOJIIEPIH aHbIKTAy YIIIH aHATUTHKAJIBIK dKoHE (apMHUAIEBTIK XUMUsIA
KOJIJaHAThIH OipKaTap peaknusyiap MEH Tocuuiep nahjanaHsuianbl. bipak Oy
peakiusiiap MEH TOCUIICPIIH K001 CE€31MTaJIAbIFbIHBIH HEMECE
crerminpuKanusaIbIFbIHA ~ TOMEHJETIHEH  XWMHUHM-TOKCUKOJIOTHSUIBIK — Tajiaay
MakcarTapsl yiriH xkapaMmcbiz. XTT-1a ynarsiin 3aTTapAblH 00JIMaIlbl MOJIIIEpi FaHa
00JaThIH 3epTTEYy OOBEKTTEPIHIH Op aTyaHIBIFBIMEH cHUMaTTanangsl. byn 3arTap
OHMOJIOTUSIIBIK MAaTPEHAIBIH MOJI MOJIIEPIH/I€ MUKPOChIHAMaIap OOJIbIN TaObLIa kI,
VYnareim 3attapAasl Anly MEH MOJIIEpiH aHBIKTayaa KipiCyACH ajablH OJap bl
TUICTI 00BEKTTEpAEH Oemin amy Kaxer. XTT OapbicblHIa 3€pPTTENETIH OOBEKTTEH
yIaFplll 3aTThl OOIyJe JTaWbIKChI3 TOCIT KOJJAaHFaHAa, OJI JKapThUIail Hemece
TYTeNAei *KOFaJblll Keyl MYMKiH. Opl OipchINbIpa >KafFaaiiapaa Tek Oip FaHa 3aTThl
opTYpii 0OBEKTTEPACH 061y YIIiH 0acKa TOCUIAEP KOJJIaHy KaXeT.
XTT epexuiemkTepiHiy 0ipi MbIHAIAM:
1. VYnanyra ceOemmri OoyiFaH 3aTTaplbl 3€pTTEYMEH KaTap OJapblH
METa0OUTTEPIH J¢ OMOJOTHIIBIK MaTepuaiaaH 06y )KoHEe aHbIKTAay KaKeT.
Ok MaTepuanbiHIa  YJIAHABIPYIIBI  3aTTBIH ~ MOJIIepi  IIaMalbl  FaHa
OONATBIHIBIFBIH €CKEPIN, OCHI 3aTThl ATy VIIIH CEe3IMTall PEAKIUsIap bl
naiiganany kKepek. bipak, >KoFappl ce3iMTall peakuusuiapAbl  TaiJaTaHraHa
OMOJOTHSITBIK MaTepUall ChIFBIHIBIIAPBIHAH TEK yJIaHyFa ceOer OO0IFaH YIIbl 3aTThI
FaHa eMec, JEeHE KJeTKajdapbl MEH YJINalapblHbIH Kypamiabl Oesiri Oobl
TaOBUTATHIH KehOip Oacka 3attapasl na (Hg, Fe, Ca, Na), coHpIMeH Karap emyneH
OYpBIHBIPAK €MIK MaKcaTIeH TEepamneBTIK MeJiepae KaObUIgaHFaH JIOpPLUIIK
3artapasl Aa Anry MyMmkiH. COHIBIKTaH, capamniibl-XUMUK 3€PTTEIICTIH 3aTTapbl
alryra KOJIJIAHBUIATBIH peaKiusiaap HOTUXKEJIEPIH ypbIc Oaranai Ouiyre THiC.
Yaap xoHe yjiany
Kasipri ke3me wmeauiuHaaa KOJIJIAHBLIATHIH (papMareBTIK MpernmapaTTapIbiy
canbl oTe Kon. by npenaparrap tepaneBTik Menmepae (103a1a) aypy cainapbiHaH
Oy3bUIFaH JeHE KbI3METIH KaimblHa KenTipeni. Keibip xarnmaiimapna Tek Oip raHa
JOpUTiK 3aTTap (IIaManaH ThIC MOJIIEPAE, ACHE PEAKIMSICHIHBIH O3TepYIHIE KOHE
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T.0.) amamMaap MeH >KaHyapiiapra 3usHAbI ocep kepceremi. Omap AeHEHIH MaHbI3IbI
TIPIIUTIK OpPEKeTIH Oy3ybl, MaTOJOTHSIBIK ©3TepiCTep TYABIPYbI, all OipchIIbipa
JKarmanmapaa eximMre oKeJimn corybl MyMKiH. [[opinik Hemece Oacka 3aTTap ocepiHeH
TYBIHJIAUTHIH MMaTATOTUSIIBIK ©3repicTep KOMIUICKCI YJaHy HEMECe HHTOKCHUKAIMS
(1eHeHIH yJIaHybl) JEI aTaJIa/Ibl.

VYnany gen ofeTTe «3K30TeHI1» yJjap JeN arajaThlH, AFHU JEHEre ChIPTTaH
KEJIIIT TYCETIH YJIAFbINI 3aTTap TYFhI3aThIH MHTOKCHUKAIUSIAP/Ibl aliTaabpl. Y 1aHyFa
ycTeMe MeJIIep/e JIeHe KbI3METIH Oy3aThlH TeK (papMalleBTIK Mpenaparrap raHa
e€MeC, XajJblK IapyamlbUIBIFBl ~ MYKTaXbl  YIIH  IIBIFAPBUIATHIH  (QAYBLT
mapyanbUIbIFbIHAQ ©CIMAIKTED MEH >KaHyapiap 3USHKECTepIMEH Kypecy YILIiH
KOJIIAHBUTATBIH ~ YJIBl  XUMHUKATTap, OPTYPJal TEXHHUKAIBIK  CYMBIKTBHIKTAP,
TYPMBICTBIK XMMMsI 3aTTapbl KOHE Oackaiap) KenTereH 6acka 3arrap Ja cedemii
6onaapl. COHIBIKTAH TOKCUKOJOTHSIIBIK XHMHSHBI OKBbIFAHAA YJaHyra ceOen
007ybl MYMKIH 3aTTapiAblH OopiH, onapibiH (apMaieBTIK Tpemaparrap peTiHe
KOJJIaHBUTybIHA HE Oacka TaraillblHJaTyblHA KapamacTaH yiap Jem aTalMBbI3.
Toxcukonorusi (Tpek ce3aepl «y» >KoHE «UTM») yIbl 3aTTap/blH KAaCHUETIH KoHE
OJIApJIBIH JICHEIC TTATOJOTHUSUIBIK ©3TepiC TYFhI3ybIH 3€pTTEUTIH FHUTHIM. COHBIMEH
KaTap TOKCUKOJOTHS €MLY XOHE YJIaHyAbIH alJbIH aly YIIiH KOJJIaHbUIATHIH
THIMTI 3aTTapbl 3€PTTEHIi. TOKCUKOIOTHUSITBIK XUMUS YJIBI 3aTTap MEH yJIaHYIbI
OJIapJBIH  YJIAHJBIPY JTUHAMUKACHI (TOKCHKOJIOTHUSUIBIK JUHAMHUKACHI) JKOHE
yJIaHJBIPY KMHETUKACHI (TOKCUKOJOTHUSIIBIK KHHETHKACHI) TYPFBICBIHAH 3EPTTCH/II.
VYnauaplpy JWHAMHKAChl JIETCHAC YJIbI 3aTTapbIH JCHETe acep €Ty MEXaHH3MIH
TYCiHeNmi. YNaHmapy KWHETHKAChl JIEHEAE VYJbI 3aTTapblH ©3TepicKe YIIbIpay
nporiecid (yJIbl 3aTTapAblH JICHENE CIHIpUIYIH, TapallyblH, OJapAbIH JeHEICH
OemiHyiH XoHE T.0.) 3epTTeiiai. YiapablH yIaHAbIPY KMHETUKACHIH Oy XUMUS-
TOKCUKOJIOTHMSUIBIK ~ 3€pTTEyre  JKaTraThlH  afF3ajiap  MEH  OMOJIOTHSUIBIK
CYMBIKTBHIKTAPBI AYPHIC TaHAAyFa, yIaHy ceOenTepiH aHbIKTayra OailaHBICTHI
XTT motmxenepin aypeic Oaranayra MYMKIHIIK Oepei.

YaanyJiap KoHe 0JIapAbIH KIKTeyi
Vw1 3aTTap ocepiHEHOOJIFaH yIaHyJIapblH KeKe KikTenyl kK. Ka3zipri yakrra
KJIIMHUKAJIBIK €PEeKIICTIKTepIHE (KYIITI KoHE CO3bLIMAlIbl) YJIaHy KarjaiiapblHa
(TYPMBICTBIK, OHIIPICTIK >XOHE OacKayiap), JeHere TYCy JKoJijiapbiHa (aybI3
apKbUIBI-TIEPOPANIBBIK, aya apKbUIBI-MHTAJSIMUIIBIK KoHE Oackanap) >koHe T.0.
Oacka cebenTepre HeEri3AENTeH yJaHyJapJblH OipHele >KikTeynepi Oap. bi3
yIIaHyJapJblH KOPCETUITeH TYpPJIEPiHIH KeHOipeyJepiHiH FaHa KbICcKalla
cUnaTTaMachliHa TOKTAJIAMBbI3.
Kyuuri ynanynap. Jlenere yibl 3aTTap/bIH ©T€ apThIK MOJIIEPIHIH dcepi
HOTHXKECIHE Oacranassl. Omnap KbLI1JIaM aypy oenrinepiMeH
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(cumTOMaTHUKAChIMEH) KOCa KYpeli *oHe OipHerne MUHYT (CHHIIB/I KBIIKBLT
KOHE OHBIH TY3bl) caFraT HE TOYJIK INIHIE OJIYMEH asKTalybl MyMKiH. Kem
Karnannapaa ylaHyiap Ke3JercoK 0okl TaObuIaael. Ajaiiia enripy Hemece
KYM3eIreH aJaMHbIH 9JICI3 XallH OJlaH opl HallapjaTy MakcaTbiMeH (OHBIH
MYJIKIHE W€ OOJy YIIiH, 30pJiay >KoHE T.0. MaKCaThIMEH) 9/Ieil KaTThl yJIaHABIPY
KPUMHUHAIABIK (KBUIMBICTBIK) JACM arajiajibl. YIIbl 3aTTap ©31H-631 ONTIpy YIIIH
ne (CyuIuHaIAbIK yIIaHyJap) KOJIIaHbLUTYbl MYMKIH.

Kymiti acepai dapmaneBTik npenapaTrTap/ibl 631H-631 eMiey MaKcaTbIMEH
KaOblUIaFaH afaMIapAblH KYIUTI yllaHy karaaiiapsl ga 0enrun. KymTi ynanyra
MEJUIIMHA KbI3METKEPJIEPiHIH HEMECE JI9piXaHa KbI3METKepJIEpiHiH KaTeci ceden
OoJiraH Jkarmanyap Oipmiama cupek, Oipak kesmecim Typaapl. KymTi ynanymnap
TopliepAl aypy JAC€HECIHEe MepopaibIblK E€HII3y OpHbIHA KYpe TaMmbIphIMEH
K10epy IyphIC HI130ey TOCUTIHIL e Ke3aece/l.

Co3bliManbl yJaHyJIapFa JeHee KUHAyFa OeiiM yIbl 3aTTapblH a3
MOJIIIEPIH Y3aK YaKbIT 00#bl KaOblIAay cebemn Oosanbl. MyHman 3aTTap KaTThl
yJIaHABIPMAMIBI, 9MTCENe, NCHEHIH He OJI, He OV KBI3METIH OYJIipy MYMKIH.
Cozpuimanbsl  yia"yjaap Oasy OKypylMEH JKoHE ayblpy OelruiepiHiH
(cUMIITOMJIAPBIHBIH) KOMECKUIITIMEH CUTIATTAIa/IbI.

Kacion yaanynaap. MyHpail ynanynap yibl 3aTTap ©HJIPUIETIH HEMece
naialaHpUIaThIH  3aybITTapa, ¢adpuKamapaa OpTYPJi KOCIMOpBIHAApBIH/A,
xumusi Jjabopatopusiapbinga keszgeceni. OcblHOal 3arTap oCEpiHEH  YJIb
3aTTapMEH JKYMBIC iCTeHTIHAEp YIIbIpaiapl. OChl 3aTTapMEH KYMBIC i1CTETCHIE
TeXHUKa KayICIIr epeXeNiepiH caKTaMay HOTHMKENepl CO3bLIMajbl yJaHyFa
ceben Oomanpl. bipak ynareln 3arTap asKTajgaThlH HEMECE TOCHUIATHIH
Ka3aHABIKTap, Kypajaap, ChIMBIMABUIBIKTAp ararka YIIbIparaHa, ojap KYIITI
yJIaHyJIapFra aibI Keaedl.

TYPMBICTBIK yJIaHYJIap Ke31elCOK YJIaHyJap KaTapblHA KaTa/bl

Omap y#l ImNHAIK >KOHE IMAPYAIIbUIBIK TYPMBICTA YIIBI  3aTTapbl
(KeMIprimTepai, USHAbL >KOHIIKTEPIl >KOATHIH 3aTTapibl, KUIM Ta3alalTblH
CYMBIKTBIKTApJbl JKOHE Oackajapipl) YKBITICHI3 CakTay JKOHE JI9PLIIK
nperaparrap OpHBIHA KOJJAaHy HOTIDKECIHAE TybIHAaWael. Epecekrepmin
TYPMBICTBIK YJIaHyJIapbl OJApAblH MacC KYHIHAE aJKaorojib IMINMIIKTEPIiH
OpHBIHA KaTeJecim opTYpJdi CYHBIKTBIKTApAbl TMaianaHy caliJapblHaH
OONaTBIHIBIFBI Ja cUpeKk emec. bamamapablH KOJbl KETETIH KepAe YKBINCHI3
CaKTaJaThIH JOPUIIK OHE TYPMBICTHIK YJAFBII 3aTTApMEH OJIApJAbIH YJIaHy
xKarnmanmapsl Oenruti. TypMBICTBIK yiIaHyjap KaTapblHa albKOTaIN3M MEH
KapKOMaHHUSI JKaTaJbl.
4. UnocTpaTUBTI MaTepuadl:
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- mpesenTanus MicrosoftPowerPoint.

5. ¥ChIHBLIFaH d/1e0uerrep
Heri3ri:
Ka3ak TijJiHae:

1. ApsictranoBa, T. A. buonorusuiblk MaTepuanjaH MUHeEpaigay oIICIMEH
OKIIayJaHATBIH yJIbI JKOHE KYIITI ocepiai 3arrap TOObI: XUMHS -
dbapmaneBTukanblK Gak. [V Kypc cTyAeHTTepiHe apHajFaH OKy Kypajbl / -
Anmatsl : DBepo, 2012. - 100 Ger. C

2. ApsictaHoBa, T. A. BUONOTUsIIBIK MaTepUalAaH dKCTPAKIUS 9J1iC1 apKbLIbI
OKIIayJIaHATBIH YJIBI JKOHE KYIITI ocepil 3aTTap TOMNTAapbl: XUMHS -
dbapMmaieBTUKaNBIK (akynbTeTiHIH [V-Kypc CTyIaeHTTepiHEe apHalFaH OKYy
Kypaibl / - AnMatsl : OBepo, 2012

3. MyxamerxkanoB, A. M. XuUMHSIBIK KapyIblH >KaINbl JKOHE MEAUIIMHA-
TaKTUKAJIBIK CHIIATTaMachl : OKYy Kypaibl. - 2-6ac. - Kaparannel : KK "Axk
Hyp", 2013.

4. OppnabaeBa C.K., CepixbaeBa A.Jl., Kapakynosa A.IIl., XKywmaraesa I'.C. Cort-
XUMUSUIBIK CapanTay >KoHE aHAIUTUKAIBIK JUarHocTuka. OKy-9lliCcTeMENiK
Kypajbl. — AMathl: «9Bepoy» O6acnackl, 2016. -2800.

5. TyneeB, WM. KnuHuKanblK TOKCUKOJOTHS: OKy Kypaibl/. - [IIpIMKeHT:
"Hypnana - LTD", 2013. - 592 6eT. c.

6. Illykip6ekoBa, A. b. TOKCUKOIOTHSUIBIK XUMHUS : OKYJIBIK . - AJIMaThl : DBEPO,
2013

OpbIC TUTiIHIE:

1. Bepreituuk T.X. TokcuKogoruyeckass XuMusi: y4eOHHUK JIJIsi CTYACHTOB (apM.
By30B 1 ¢akynbTeToB / T.X. Bepreitunk; pen. E.H. Bepretiuuk . - 3-¢ u3n.,
nepepad. u o - M.: MEInpecc-undopm, 2012. - 432 c.

2. Ilnerenéra, T. B. Tokcukonorndeckas xumus: yueOuuk /. - M.: IDOTAP -
Menua, 2013. - 513 ¢

3. TokcuKOJIOTHYECKAss XUMHs: METa0OJM3M W aHaJu3 TOKCHMKAHTOB: Y4eOHOE
nocobue + CD/ nox pen. H.W. Kanetunoii. — M., 2008. — 1016 c. [lepener.

4. Tokcukonoruueckas xumus: yueOHuk / moxa pen. T.B. IlnereneBoil. — 2-oe
m3a. — M., 2008. — 512 c. [lepener.

5. TCX-CKpMHHMHI TOKCHKOJIOTMYECKH 3HAYUMBIX COCAMHEHUH, N30JIHPYEMBIX
9KCTpakuue u copOuueit : ydebnoe mocodbue / ['.B. Pamenckas, ['.M.
Ponuonona, H.M. Ky3uenoBa u A.E. Ileryxos ; pea. A.Il. Apzamacues . - M.:
['0TAP-Menua, 2010. - 240 c.
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3JIEKTPOH/IbI 0achLIbIMAAP:
AHanuTH4ecKas JMarHOCTUKA HApPKOMaHUU u TOKCUKOMAaHUHU.
bruoanamuTuyeckass XUMHUS W TOKCHKOJOTUS [DJEKTpOHHBIA pecypc /
IOKI'®A; Men. u apManeBTHUECKUI (PaKyIbTEThl. - DJIEKTPOH. TEKCTOBBIE
na. ( 25,4 M0). - lllemmkent: b. u., 2011. - 311 onr. auck (CD-ROM).
Tokcukonornyeckass XuMus. AHATUTHYECKAST TOKCHKOJIOTHSA [DNEKTPOHHBIN
pecypc]: yueonuk / nox pea. P. V. XaOpuesa. - DIeKTpOH. TEKCTOBbIC JIaH.
(43,7 MB). - M.: U3narenbckas rpymnmna "['DOTAP- Meaua", 2010. - 752 c.
a1 onT. auck (CD-ROM)
XUMHYECKHE OMACHOCTH M TOKCUKaHThI. [IpuHuuMnbl Oe30macHOCTH B
XUMHUYECKOH TabopaTopun [ DIEKTPOHHBIN pecypc] : yueOHoe nocoodue / JI. B.
EBceeBa [u ap.]. - DnekTpoH. TekcToBbie AaH. (47,2M0). - M.: "Jlutreppa",
2017. - 371. onit. tuck (CD-ROM).
XUMMSUTBIK ~ KayiITep MEH YBITTBUIBIKTap. XHUMHSUIBIK —3€pTXaHAaFbl
KaylIlCi3AIK ~ YCTaHBIMAAPHl  [DIEKTPOHHBIA pecypc|: OKy Kypalbl =
XVWMHYECKHE OIMACHOCTH M TOKCHKaHTHL. [IpuHuummer Oe3omacHOCTH B
XUMUYECKOH Jlaboparopuu: yuyeoHoe nocodbue / Y. M. Jlarxaes. - DIeKTpoH.
TEKCTOBBIE AaH. (67.9MO0). - M. : "Jlurreppa", 2016. - 4806. c

KOCBHIMINIA d1e0ueTTep:

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

Cpay0Oae, E. H. OnpipicTik TOKCHUKOIOTHSI HETi3l. OHAIPICTIK yiap KOHE
yJIaHyjap: OKy-oJicTeMeNiK Kypaiu /. - Anmatsl : 9Bepo, 2014. - 156 Ger. c.

6.bakbL1ay cypakrapsbi:

~ OTKip ylaHynap ar3ara yJbl 3aTThIH ... 9C€pPl HOTHKECIHEH TYBIHIANIBI.

|Oip peTTiK MaKCUMaIbIbI 1032

|y3aK yaKbpIT OOMbI MUHUMAJIBJIbI 1032

|H_ICKCi3 A03aHbl CUMIITOMATUKAJIBIK KOJIZIAHY

|[MUHUMATBABI 032

|0ip peTTiK MakCHMAJIB/IbI J03aHbI Y3aK YaKbIT OOWMbI KOJIIaHY
~ Ac apHachl apKbUIbl TYCKEH 3aTTapAblH CIHIpUTyi, OJapAblH (HU3UKAIBIK

KOHEXUMMSUTBIK KACHETTEPI, ... TOYEIIII.

| ackazan meH imekTiH pH-bHa

| KauaBIH pH-bIHA

| MeMOpaHasiapIbIH KaCUETTEPiHE
| Mesepine
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| ciHipimy omiciHe

~ KnuHuKambIK aFbIM €pEeKIIUTIKTEpiHEe HET13/IeNITeH yIaHyiap ... OO

KJaccuuKaIusIaHaIbl.
|oTKip KoHE CO3bLIMAJIBI

lomeiti
|TYPMBICTBIK
[mepopanb sl

|MHT TSIITUSLITBIK

~ [Ilaiina 6oy xargaitiapeiHa OaliIaHBICTBI yJIaHyap ... OOJIbII

KJ1accuuKaIusiaHabl.

| TYPMBICTBIK KOHE OHIPICTIK
| Ke3/MecoK

| HTHTATIATTUSITBIK

| ometii

| ©TKip JK0HE CO3BLIMAIIBI

~ Tlaiima  Gomy  cebOenrtepiHe  OalmaHBICTHIYJAHYJAp ...  OOJBII

KJ1accu(puKaIusiaHabl.
| Ke3/1eMCOoK KoHe 9/ieHi
| eHaIpICTIK

| TYPMBICTBIK

| MTHTATISALUSTBIK

| eTKIp

~ A¥3ara eHy KoJJapblHa OailIaHbICThI yIaHyJap ... O0JIbII

KJ1accupuKaIusiaHa bl

| MFHTaJISIUSITBIK JKOHE MePOPaTThIbI

| eTKip

| co3pLIMAaTBI

| ometii

| TYPMBICTBIK

~ A¥3ara TYCKCH XUMHUSIIBIK KOCBUTBICTAP IBIH YIIbUTBIFBIHA

|cy MeH Maiinap/ia epirimriri
|mo3a

lackazan MeH imek pH-bi
|[KaHHBIH OMOXUMUSITBIK KYPaMBI

Kacylila MeMOpaHaTapbIHBIH TYPi

... 9cep eTel.
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~ A¥3ara TYCKEH CyJla €pUTIH YJIbl 3aTTHIH YJIbUIBIFBI OHBIH ... TOYEJIII.

|[moHmapFa qucconualaiany KaoijaeTine

|[KOHIIEHTpaLHAChIHA

Kacyiia MemOpaHanapbIHbIH TYpiHE

|OemIIeKTepiHiH OJIIEeMIHEe

|mo3ackina

~ A¥3ara TYCKCH KaTThI YJIbl 3aTTHIH YJIBUIBIFBI OHBIH ... TOYEI/II.

|GemnmeKTepiHiH OJIIeMiHe

lepirimTirine

|mo3ackina

|[MoHIapFra guccolmanuaiany Kabiierine

|KOHIIEHTpalMAChIHA

~ OPTYPJIi )KOJIMEH ar3ara TYCKEeH YJIbIH Oip/eHl 103acChl ... TyABIPAIbI.

lopTypii yBITTHI 9 deKT

|6ipaeit ybITThI 3D PeKT

| TepaneBTUKANBIK D PeKT

|aF3aHbIH ©JIIMIH

| OHBIH aF3a/iaH KbUIJAM IIBIFAPBLTYBIH

~ XUMUSIIBIK 3aTTapIbIH YJIBUIBIFBI OJIAPIbIH MOJICKYJIACBIH/IAFHI ...
OaitaHbICTHI. |0enTiIl GYHKIIMOHAABIK TONITAP MEH KOC OalaHbICTapFa

lcyFra
|[KemipTeKKe
|[KaHT OGeutiierine
| rroKO3ara

~  JKacymamapaeiH OipiHII TUNTErl MeMOpaHalapbl MOJIEKYJagapIbl
OTKI3€e/Ii.

|mumous ARl KacueTTepiHe OalIaHBICTHI

|[KOMIUTEKCTEDP TYpiHAC

| KOHIIEHTPAIUSCHI a3 OPTaJlaH KOHIICHTPAITUSICHI KOTI OpTara Kapau
|cy MeH eJiieMi a3 aHUOHAPAbI

|KOHIICHTpAIMSICHI KOIT OPTaJlaH KOHIIEHTPAIUSICHI a3 OpTara Kapai

~ JKacyuanapablH €KiHILI1 TUIITErl MeEMOpaHanapbl MOJIEKYJIaJapabl ... OTKI3E/l.
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|[KOMIUTEKCTEP TYpiHAC

|muodunsaRl KacCHEeTTepiHe OaliIaHbICThI

|KOHIIEHTpALMSICHI a3 OPTA/IaH KOHIIEHTPAIUSCHI KOT OpTara Kapai
|KOHIIEHTpAIMSCHI KOTT OpTa/iaH KOHIIEHTPAIMSCH a3 OpTara Kapaii
|cy MeH enmieMi a3 aHHOHIAPIbI

~ KacymanapAplH YIIIHIIT TUOTErT MeMOpaHanapbl MOJEKyJIalapabl
OTKI3€E/Il.

|KOHIIEHTpaIMSCH a3 OpTaJaH KOHIICHTPALUSCHI KOII OpTara Kapaii
|munoduabapl KacUeTTepiHe OalIaHbICTh KOMIUIEKCTEP TYPIHAE
|cy MeH eJiiieMi a3 aHUOHAPAbI

|KOHLIEHTpaLMSIChl KONl OpTaJaH KOHLIEHTPALMSICHI a3 opTara Kapail

~ JKacymanapaelH TOPTIHINI THOTEr MeMOpaHallapbl MOJICKYyanap bl
OTKI3el.

|cy MeH etieMi a3 aHHOHIAP IbI

|muTIoUITB IRl KAaCHETTEpiHe OalIaHBICTHI

|[KOHIIEHTpAIHSICHI KOTI OPTaJlaH KOHIICHTPAIMICHI a3 OpTara Kapai
|KoHIIEHTpaIHsChl a3 OpTaJaH KOHIIEHTPAIIUACKHI KOIT OpTara Kapai

|KOMIILIIEKCTEP TYPIHJIE

~ Ar3a KacymiacbIMEH KOHTaKTKa TYCKEH YJIbl 3aTTap/blH 9cepl OJapiblH ...

OaliytaHbICKAHHAH KEW1H OaliKajabl.

|perterrropnapmen

lomurocaxapuarepMex

|monucaxapuaTepMeH

|munuaTepmMeH

[MyKoTOIMCcCaxapuaTepMeH

~ OpOip MYIIeAEr] YIbIH MOJIIIEPl COM aF3aHbIH ... OalJIaHBICTHI.
[KaHMEH KaMTaMachl3 eTiTyiHe

|ciennuKanbIK penenTopbiHa

| MeMOpana TypiHe


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

|cienuuKanbIK TaChIMaIaFBIIITAPBIHA

~ VYIIbl 3aTTap KaH TaChIMAJIAFBINT KaWUBIPIAPAaH ... TYCEIl.
KacylaimiiiK KeHICTIKKE

Kacymiara

K111 KaHAHHAJIBIMbIHA

|yJIKeH KaHaitHaIbIMbIHA

|nmumda TyiiHaepine

~ OJICI3 OpraHUKaJIbIK HETI3/Iep ... PeaKIUsIbl 00Jica, HECEN apKbUIbl JKAKChI
IIBIFAPBLIA/IbL.

|KBITIIKBLT

|cinTim

|OeiiTapan
lonciz-cuntimi
|KaHBIKKBIH CLITLTI

~ Monpapra %akchl AUCCOIUAIMATAHATHIH KYILTI 21eKTponutTeP HECET apKbLIbl
... OONFaH1a MIbIFaPbLIA/IbI.

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

~ Kemnreren yibl 3aTTapAblH METabOIU3MBI 0aybIp/ia OTETIHIIKTEH OJIAPJIbIH OT
APKbUIBI MIBIFAPBUTYHI ... OAMIaHBICTHI 00JIA IbI.

|MOJICKYJ'IaJ'IapBIHBIH GHIHCMi MCH MOJIEKYJISAPJIBIK MacChIHA

|3TTBIH MOJISIPIIBIFbIHA

|MOTIeKyIaHbIH TUTTO(MUITBLIITIHE

IMOTEeKyaHBIH THAPOPHUIBILTITIHE
KCEHOOMOTUKTEPAIH (DYHKIIMOHAIABIK TONTapbIHA

~ VYnapl 3arTap MeH OaybIpa TY3UITCH OJapblH METabOIUTTepl OT apKbUIBI
1IIIEKKe OTII, KeW1H KaiiTagaH KaHFa CIHIPUIIN ... OOJIIHII IIbIFaIbI.



http://www.xumuk.ru/encyklopedia/2/5306.html
http://www.xumuk.ru/encyklopedia/2650.html
http://www.xumuk.ru/encyklopedia/2653.html
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| Oy#ipek apKbUIbI HECEIIeH
| HOXICTIeH

| cytnien

| Tepi Oe3aepimeH

| TBIHBIC aJiFaH ayaMeH

~ BUONOTUNIBIK MaTepuaiiap/aH ajdblHFaH CBHIFBIHJBUIAPIBI Ta3apTy ... dJICI

KOMETIMEH KYpri3iieai.
|xpomarorpadust

| cnexktpodoTomepus

| MukpoudPy3us

| MUKPOKPHCTAIITOCKOTIHSI
| KaliTa KpucTangay

Kpeaur Nel-2

1. TakbIpbIOBI:AIaM MEH KaHyap ar3acblHAaFbl KCEHOOUOTUKTEP

ouorpancopmManusChI

2. MakcaThbl: CTy/ICHTTEpTre YJIbl 3aTTapFa KIMHUKA-TOKCUKOJIOTUSIIBIK Taliay
YOHE aJIbIHFaH HOTIKENEP/Il IYPhIC KOPBITHIHABLIAY Il YHPETY YIIIH OJapIbIH

OUTIMIH JKOHE TYCIHIKTEPIH KaJIbIITACTHIPY.
3. Japic Te3ucrepi:
Kocnap:

1. VYnsl 3aTTapAbIH OPraHu3MIe eHy >KOJAaphl, COPBLTY, COPBLITY MEXaHU3MI;

2. Y7bI 3aTTapJbIH OPraHU3M/IC TapaIyhl.
3. Vw1 3aTTapIbIH oprau3mie 6aiiaHbICybl



http://www.xumuk.ru/encyklopedia/2/5089.html
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4. VYnapaplH opraHu3MHeH OeiHyi

Yiibl 3aTTapJAbIH OPraHU3MI€e €HY KO0J1apPbl, COPbLIY, COPbLIY MeXaHU3MI

VYnareimn 3aTTap CHIPTKBI OpTajaH alfHAIBICTaFbl KaHFa JKoHE JuMm(ara
eneni. OnapabIH aFEIMBIMEH YJIAFBIIT 3aTTap KIETKAapaJIblK CYHBIKTHIKKA, KeHiH
KJIETKallapFa eTell. YJaplblH KIEeTKaJlapfa €pKIH 6©TylHe oJlapAblH O€eTiH
KOMKepreH memOpaHanap keaepri 6onaapl. Kiietka MmeMmOpaHalapbhIHBIH YIKEH
POJIIH €CKepe OTHIPHIN, OJIAPBIH KYPBIIBIMBIH JKOHE KBI3METIH 3epTTEyTe YJIKCH
Hazap ayjaapbuiaabsl. MemOpaHa apanac TUTFOCTI JIMOUATEPAIH Koc KaOaThlHaH
Typaabl. Jlunuarepain Koc KabaTblHIa KOMIPCYTEK Ti30eKTepi iIIke KaparaH
KOHE Y3J1KCI3 KeMipcyTeK (a3zachlH Ty3edl, OJI JUMHUATEPIAIH TUIAPOPUIBIIK
TONTAphl CHIPTKA OarbITTaldFaH. JIUMUATEpJiH KOC KaOaThIHBIH opOip Oeri
aK3aTThIH MOHOMOJIEKYJIANBIK KabaThIMeH KOMKepuIreH. MemOpaHa OeTiHJe
OJIUTOCAXaAPHUATEP, MOJUMEPIIEP SPTYPJIl MOHOCAXApUIITED JKOHE T.0. 00IaIbI.

Jlopismik  KoHE yibl 3aTTapAblH MeMOpaHa apKbUIbl  KJIETKajapra
TaChIMAJI/IAyBIHBIH OlpHEIIe MeXaHUu3Mi OemT 1.

MemOpanajaapabiH OipiHmi Tumi. 3arrap OipiHIIl THO MeMOpaHachbIHaH
kneTkanapra quddys3us 3aHpl OolbiHIIA eTenl. byn memOpaHanmap apKbLibl
KJIETKaJapAarbl JUNOPUIBAIK 3aTTap >KOHE IUJII0CCI3 KOCBUIBICTAPABIH IIaFbIH
MOJIEKyJlajaphbl TachbIMaiiaHabl. MbIcalbl: 3T COUPTI, alleTOH, (PEHOJI JKOHE
OHBIH TYBIHJBUIAPBI, OEH30JI, TOJYOJ, HUTPOOEH30JI, ApOMATTHIK aMHUHJIED,
xmopodopMm, auxiopatan, CCls, HCI, H2SOas, xiopisl, KyKipTTi, a30THl,
(bochopbl, MBIIBSKTHI Fa3 KYHIHAETT KOCBUIBICTAP JKATaIbI.

Exinmi tTun memOpaHanapsl TUTIOCTI MeMOpaHanap/AblH KeOiH JKOHE Keuoip
MOHIApABl OTKi3edil. bipak omampawsiH Keitbipeyrnepi KieTka MeMOpaHaiaphl
apKBUIBI KJIETKaJapFa KOMIUIEKCTEp TYpiHAE eHemi. byl KOMIUIeKCTep THicTi
3aTTapAblH ~ MEMOpaHa KypamblHAa KIPETIH TachIMaJIaylIbIMEH — ©3apa
opekeTTeckeHae Ty3uieni. PepmeHtep MeMmOpaHanaablH Keidip apHaibl
ChIHApJjapbl (KOMIIOHEHTTEPi) »KoHE Oacka 3arTap TachbIMalJayllbl pOJIIH
aTKapybl MYMKiH. Ty3UIreH KoMIUIEKCTep MeMmOpaHanapia epuji jAe, oJjap
apKbUIBI KJIETKaJapra oHaul nuddy3usiiaHabl.

Ywinmi THn  MeMOpaHajapbI apKbUIbl  TAaChIMAIAAHATHIH  3aTTHIH
MOJIEKyJIaJapbIMEH HOHAAPbl KOHIEHTPAIMACHI a3 OpTajaH KOHIEHTPAIUSICHI
JKOFapbl opTara OeJCeHl TachIMaylaHaabl. benceHml (akTHUBTI) TachkIMajay
Kyhenepl e37epiHe TOH KaTaH apHalbUIBIFbIMEH cumnattanaabl. Omap epireH
3aTThl TeK O1p OarbITTa (KJIETKaFra HeMece KIETKalaH) TaCHUIbl.
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Teprinmi THmn wmeMmOpanamnapbl Oacka MeMmOpaHamapiaH MO3aWKAIBIK
KYPBUIBICBIMEH  epekmieneHeni. Onap JUNUATI UUIUHAPMEH — aK3aTThIK
yUIIBIKTapJaH Typanabl. bymapna cy MoJieKyjanapbIMEH KIIIKEHE KeJeM/l
WOHJAp KIpeTiH caHpuiaybl Oap. JleHe KieTKalapbIMEH TYCKEH YJIaFbIIl
3aTTaplblH 9cepl pelenTopiapMeH KOHTaKT (KaObUigayliblIapMeH) e3apa
OpeKeTTeCKeH 1e KopiHeail. PenienTopiap KbI3METIH JICHETre ak3aTTap MEeH Oacka
OMIpJIIK MaHbBI3/Ibl KOCBUIBICTAP CYIb(OTrUIpUII, TUIPOKCUI, KapOOKCHI, aMUH
xoHe (ocdopnbl TonTapsl arkapybl MyMKiH. COHBIMEH Karap peuentopiap
KAaCHeTTepiH KeHOip aMUH KbIMIKbUIIAP, HYKJIEWH KBIIIKbUIAAPHI, (hepMeHTep,
BUTaMUH/IEP, TAPMOHIap >koHE OipChInbIipa 6ackaaa 3aTTap KepceTe anajibl.

Peuienitopnapmen  yibl 3aTTapliblH OpPEKETTECyl KOBAJICHTTIK, HOHJBIK,
MOH-UIIOJIBJIBIK JKOHE CYTEKTIK OailaHbIcTap TYy3UIyl eceOiHeH, CHBIMEH KaTap
Ban-nep Baansc kymTepi ecebineH ky3ere acaapl. Ochkl OalimaHBICTapIbIH
1IIHAET] €H MBIKTHICHI KOBAJIEHTTIK OaiijtaHbIC OOJIBIT Ta0bIIaAbl. VIOHIBIK KOHE
CYTEKTIK OaiiaHbicTap ocanmay Oonansl, Ban-mgep-Baanbc kymrepi cebemnmri
OonraH OalllaHbICTapAblH €H ocaybl OoJsibil TaObuTasbl. Mplicasbl Kenoip
MeTangap WOHBIMEH CYJAb(THAPUI TONTAPBIHBIH apachIHIAFbl OailIaHbIC
(KoBaJIeHT) e1ayip MBIKTHI Oomazel. (Ag, Pb, Hg, Pi xone 1.0.).

OOK-MeH ynaHynap OChl 3aTTapJlblH XOJHMHACTEpas3a TYpJiepiHiH Oipi
OOJBINT  CaHANAThIH  ALIETWJIXOJMHACTEpa3a KypamMblHa KIpeTiH CEepUHHIH
THAPOKCUI  TOOBIMEH — Oailnanbicysl — TyciHgipinemi. ALIX  screpasa
AICTUIIXOJIMH]II XOJIMHTE JKOHE CIPKE KBIMIKBIIBIHA BIABIpaTaabl. AllXD-HbI
OOK-MeH Onokamanay  Kopliay  HOTHIKECIHJE  JICHENIEH  alleTHUIIXOJIMH
BIJIBIPAMAIBI 14, YIIAFBIII MOJIIIEPAC )KUHATAbI 114, YIaHyFa OKEJiIl COFalbl.

Penieniropnap MeH ynap apachlHAarbl OailllaHbICTapIbIH —OEpIKTITiHE
0ailJIaHBICTBI COHFBITIAP IBI OMOJOTHSIIBIK MaTEepHANIIaH OKIayJay yurin XTT-gaa
OPTYPJIi TOCUTASP KOTaHBLIA b

YJAPJIbIH AEHET'E TAPAJIYbI

Kanra TyckeH ynbl 3arTtap KaHMeH Oykil jaeHere Tapanaibl. OpOip
MYIIIeJiep alHajabl KAaHBIHBIH KHEE OHAAFbl YABIH MOJIIEpi OChl MYIICHIH
KaHMCH KaMTaMachl3 €TuTyiHe Toyeni. backa MylenepMeH calbICThIpFaH/Ia
KYpEK, OKIe, MH XOHE Oayblp apKbUIbl KaHHBIH JKOHE OHJAFbI JIOPIJIiK
3aTTaplblH HEMece ylapAblH OachIMbIpaK MeJIepl eTedi. 3aTrTapiblH JCHEIe
Tapalybl Cyla, Maimapaa koHe Oackanapia, JHUOHATEPAEC epirimTiri,
JIMCCOIMAIIMSACHI, aF3ajap MEeH YInalapAblH KYpaMbl MEH KbI3MET €peKIIeNIKTePi
CHSKTBI OJIapABIH (PUBHKAJIBIK KOHE XUMHSUIBIK KACHETTEPIHE TOYEIIIi.
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VY7bl 3aTTapabIH ICHEEeH OipKeKi TapaiMaybl HOTHKECIHAE ojlap THICTI
MyIIeNep MeH yinanapaa Oesiek KHUHaTybl MYMKIH. Mpicanpl:  Maid
yInanapeiHia €H ajJbIMEH Maiiia epuTiH yiuap. (OpraHUKaJIbIK epITKIIITE,
KOMIPCYTEKTEp/AIH  XJOpJibl  TyBIHIABUIAphI)  OesiHin  wmbiFagel.  Cyliek
yInajapbeiHia KOPFachlH, (TOp, BHCMYT, KyMIC XoHE T.0. >KMHAKTalabl.
TeTpaunkIvH KAaTapblHAAFbl AHTUOMOTHKTEPIIH TIC JKOHE CYWEK YJajapblHa
KUHAKTaIaapl. AMUHA3WMH 0ac MUBIHAA, ajl OCH301 — KYJIBIHIA KUHAKTAJIABL.
CorHan ieH A GaybIp MeH OYHpeKTep/ie KUHAKTATA bl, ajl CO3bUIMAJbl yIaHya
Oyl SJeMeHTTep THIpHAKTapaa, CYHEKTeplIe IKOHE IKYHKe yinajapblHaa
TOMTAaIaAbl. A CO3BIIMAIIBI yJaHy/la [IamTap/ia KUHAKTaNa bl Y IIbl 3aTTapabIH
TapaidyblH koHe MbIFapeuTybiH 011y XTT 00BeKTTEpiH AYPHIC TaHJAAY YIIIH aca
YJIKEH MaHbI3Fa He.

YJAPIABIH AEHEJIEH BOJITHYI1

byiipekrep, Oayblp, okme, IMIEKTEp YJAFBIII 3aTTapibl JKOHE OJAPJbIH
META0OMUTTEPIH JIEHENEH IIBIFAPYJbIH HETI3T1 KOJJAaphl OOJBIM TaOBLIAbI.
Keii0ip ynarpIn 3aTTap kKoHE oJIapAblH META0OIMTTEpl JIEHEAEH TeK Oip emec,
OlpHelIe KOJIMEH IIbIFapbUTybl MYMKIH. Bipak HIbIFY *OJIIapblHbIH Oipeyl Oy
3aTTap YILIIH HEri3ri oyl OoJbll Kajlaisl. MyHBI J€HENEH 3TUJl CHUPTIHIH
0eJ1iHy1 MBICAJIBIHIA KepceTyre 0oianbl. HbIH 10% XKybIK JEHEJIEH 63repMerecH
Typae OemiHeni, 90% wmerabonuTTepi, IMamMaibl MOJIIEPl HECENIeH, KUMEH,
cuIeKeliMeH OoJIHE].

4. LmrocTpaTuBTI MaTepuad:
- mpe3enTanus Microsoft Power Point.
5 ¥cbIHBLIFAH d1e0ueTTep
Heri3ri:
Ka3ak Tiiinae:

7. ApsicranoBa, T. A. DBHONOTHSAIBIK MaTepUaaH MUHEpAIIAy OIiCIMEH
OKIIayJaHATBIH yJIbl JKQHE KYIITI ocepal 3arTap TOOBI: XUMHS -
dapmaneBTukaibliK Gak. [V Kypc cTyJAeHTTepiHEe apHajIFaH OKY Kypajibl / -
Anmatsl : DBepo, 2012. - 100 6er. C

8. ApsictaHoBa, T. A. Buonorusyiblk MaTepuaigaH dKCTPAKIUs 9JiC1 apKbUIbI
OKIIIayJIAaHATBIH YJIbI JKOHE KYIITI Ocepiil 3arTap TONTaphl: XUMHS -
dapMmaneBTUKaNBIK (akynpTeTiHIH |V-Kype cTyneHTTepiHe apHalfaH OKY
Kypauibl / - AnMartsl : 9Bepo, 2012

9. MyxamerkanoB, A. M. XuUMHAIBIK KApyIblH >KaJIMbl KOHE MEAUIIMHA-

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

11.

12.

10.

Opna6aesa C.K., CepikbaeBa A.Jl., Kapakymosa A.Ill., )Kymaraesa I'.C. Cot-
XUMUSUIBIK CapamnTtay >KOHE aHaJIMTHUKAJIBIK JuarHocThka. OKy-9IiCTeMEINiK
KypaJsibl. — AnmaTtser: «9Bepo» Oacmackl, 2016. -2800.

TyneeB, WM. KinHUKanblK TOKCUKOJOrUsA: OKYy Kypanbl/. - IIbIMKEHT:
"Hypnmana - LTD", 2013. - 592 Ger. c.

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

opbIc TiTiHAE:
Bepreiiuuk T.X. Tokcukojgorudaeckass XuMust: y4eOHUK JJIsI CTYZCHTOB (apMm.
By30B U (akynsreroB / T.X. Bepreitunk; pen. E.H. Beprettuuk . - 3-¢ usn.,
nepepad. u nor. - M.: MEInpecc-undopm, 2012. - 432 c.
[Tnerenéna, T. B. Tokcukonorunueckas xumusi: yueonuk /. - M.: I'D0TAP -
Memna, 2013. - 513 ¢
Tokcukonorndyeckas XuMHs: META0OJU3M M aHAIN3 TOKCUKAHTOB: y4eOHOE
nocobue + CD/ nox pen. H.U. Kanetunoii. — M., 2008. — 1016 c. [Tepemner.
Tokcuxonornyeckass xumusi: yueouuk / mox pea. T.B. IlnereneBoit. — 2-oe
m3a. — M., 2008. — 512 c. [lepenner.
TCX-CKpUHUHT TOKCHUKOJIOTMYECKUA 3HAYMMBIX COCAUHEHUM, H30JUPYEMbBIX
OKCTpakien u copbuueit : yudeOHoe mocobue / I'.B. Pamenckas, I'.M.
PonuonoBa, H.M. Ky3uenoa u A.E. IletyxoB ; pea. A.Il. Apzamacues . - M.:
I'SOTAP-Menua, 2010. - 240 c.

3JIEKTPOH/IbI 0aChbLIBIMAAP:
AHanuTH4ecKast JUAarHOCTUKA HapKOMaHUU u TOKCUKOMAaHHH.
buoananuTudeckass XuUMHUS U TOKCHUKOJIOTHS [DIEKTPOHHBIM pecypc /
FOKI'®A; Men. u dhapmareBTuueckuii GakyIbTEThl. - DIEKTPOH. TEKCTOBBIC
naH. ( 25,4 M0). - lllemmkent: b. u., 2011. - 31 ont. auck (CD-ROM).
Tokcukosnornyeckas XuMus. AHATUTUYECKAsT TOKCHKOJIOTUS [DIEKTPOHHBIN
pecypc]: yueOnuk / moxa pea. P. Y. XabpueBa. - DJIEKTPOH. TEKCTOBBIE JIaH.
(43,7 MB). - M.: U3narenbckas rpynmna "['D0TAP- Meaua", 2010. - 752 c.
a11. ont. guck (CD-ROM)
XWUMUYECKHE OMACHOCTH M TOKCHUKAHTHI. [IpuHIUNBI Oe30MacHOCTH B
XUMUYECKOM JTabopaTopuu [ DNEKTPOHHBIN pecypc] : yueOHoe nocooue / JI. B.
EBceeBa [u ap.]. - DnekTpoH. TeKcTOBbIe JaH. (47,2M0). - M.: "Jlutteppa",
2017. - 371. onit. muck (CD-ROM).
XUMMSUTBIK ~ KayiNTep MEH YBITTBUIBIKTap. XHUMHSUIBIK —3€pTXaHalarbl
KayIlCI3MIK ~ YCTaHBIMIAPHl [DJIEKTPOHHBIA pECcypc|: OKy Kypalbl =
XUMHUYECKHE OIMACHOCTH H TOKCHKaHTHI. [IpuHIumbel 0Oe30macHOCTH B
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XUMUYECKOH Taboparopun: yuebHoe mocodue / Y. M. JlarxaeB. - DIEKTPOH.
TeKCTOBBIE AaH. (67.9MO0). - M. : "Jlutrreppa", 2016. - 48006. ¢

KOCBIMIIIA d1edueTTep:

3. Kysemenko, A. H. Crangaptusanus 1eKapCTBEHHOT'O PACTUTEIBHOTO ChIPhS U
pPacTUTENBHBIX COOPOB METOJIaMH HOHO-3KCKIIFO3MOHHOM U ra30- dKUIKOCTHOU
xpomarorpadun: MmoHorpadus. - Aamatsl : OBepo, 2017. - 120 c.

4. Cpay6aeB, E. H. OHIIpICTIK TOKCUKOJOTHS HEri3i. OHIIPICTIK yJap >KoHE
yJIaHyJap: OKy-9JlicTeMeliK Kypas /. - Aimatsl : 9Bepo, 2014. - 156 Ger. c.

1. bakpuiay cypakrapsi:
~ OPTYpIl )KOJIMEH aF3ara TYCKEH YbIH O1pJeil 103acChl ... TyAbIPaIbl.

lopTyp:i yBITTHI 3dDEKT

|6ipzeit yeITTBI AP ekt

| TepanieBTUKANBIK D PEeKT

|aF3aHbIH ©J1IMIH

| OHBIH aF3a/iaH KbUIAM IIBIFAPBUTYBIH

~ XUMUSIIBIK 3aTTap IbIH YJIBUIBIFBI OJIAP]IbIH MOJICKYJIACBIHIAFHI ...
OalaHbICTHI. |0enTinl GYHKIIMOHAABIK TONTAp MEH KOC OalaHbICTapFra

lcyFra
|[KeMIpTeKKe
|[KaHT Geiierine
| TIroKO3ara

~  JKacymanapaeiH OipiHII TUNTErl MeMOpaHalapbl MoOJIEKyJagap/ibl
OTKI3€EIl.

|muouIBIEl KAaCUETTepiHe OalIaHbICThI

|[KOMIUTIEKCTEDP TYpIHAC

| KOHIIEHTPAIIUSACHI a3 OPTaJIaH KOHIICHTPAIUSICHI KOl OpTara Kapau

|cy MeH enmieMi a3 aHHOHIAPIbI

|KOHLIEHTpaIMSICHI KOT OpTaJaH KOHIICHTPAIMICH a3 OpTara Kapai

~ JKacymanapablH €KiHII1 TUIITErl MEMOpaHaiapbl MOJIEKYJIaJapabl ... OTKI3E/Il.
|KOMILIIEKCTEP TYPIHJIE

|munoduibabl KacueTTepine OaiIaHbICThI
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|[KOHIIEHTPALMSICHI a3 OpTaJaH KOHICHTPAIIUACKHI KOIT OpTara Kapai
|KOHIIEHTpALMACH KOII OPTaJaH KOHIIEHTPALMACHL a3 OpTara Kapai
|cy MeH eumeMi a3 aHHMOHAPIbI

~ KacymanapaplH YUIIIHIII TUOTETT MeMOpaHamapbl MOJEKYyJalapabl
OTKI3el.

|KOHIIEHTpaIMSCH a3 OpTaJaH KOHIICHTPAIUSCHI KOI OpTara Kapaii
|munodunbael KacueTTepine OalIaHbICThl KOMIUIEKCTEP TYPIHAE
|Cy MeH edieMi a3 aHUOHAPAbI

|KOHIIEHTPALMSICHI KOIT OpTaJlaH KOHLUEHTPALUSICHI a3 OpTara Kapai

~ JKacymanapablH TOpTIHIII TUITETT MeMOpaHalapbl MOJEKyIalapabl
oTKi3el.

|cy MeH eJmieMi a3 aHUOHIAPAbI

|mumoub Al KacueTTepine OaiIaHbICThI

|KOHIIEHTpAIHSICHI KOTI OpTaJiaH KOHIIEHTPAIUSICHI a3 OpTara Kapai
|KOHIIEHTpaIHSCH a3 OpTaJaH KOHIICHTPAIIUSACHI KOIT OpTara Kapai

|[KOMIUTEKCTEDP TYpiHAC

~ Afr3a KacymachbIMEH KOHTAaKTKa TYCKEH YJIbl 3aTTap/blH 9CEepl OJapiblH ...

OaliTaHBICKAHHAH KEW1H OalKaIaIbl.

|pertenrropiapmen

|omurocaxapuarepMex

|mosncaxapuarepMeH

|munuaTepmMen

|MyKoTOIMcaxapuaTepPMEH

~ OpOIp MYIIEAET] YIbIH MOJIIIEPl COJ aF3aHbIH ... OalJIaHBICTHI.
|[KaHMEH KaMTamachI3 eTUTy1HE

|cnenuduKaIbIK perenTopbiHa

| MeMOpana TypiHe

|muddy3us Typine
|cieuKaIBIK TaChIMaNIIaFbIII TAPBIHA


http://www.xumuk.ru/biospravochnik/882.html
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~ YIIbl 3aTTap KaH TaChIMAIAFBIIT KalWUIPIAPAAH ... TYCE/Il.

PKacymainmiiK KeHICTIKKe
Kacymara

kil KaHAWHAJIbIMbIHA
|yJIKeH KaHaitHaIbIMbIHA
|muMda TyiiHaepine

~ OJICI3 OpraHUKaJbIK HETi3/ep
IIBIFapBLTAIbL.

|KBITITKBLT
|cunTim
|6eiTapan
lonciz-cinTii

|[KaHBIKKBIH CLIT1I1

... PCAKIUAIbI 6onca, HECCII apKblbl KaKChI

~ Honmapra »akchl IUCCOIUAIIMATAHATBIH KYIITI 31eKTponuTTeP HECET apKbUIbI

... OOonFaH/Ia UIBIFaPbLIAIBL.
IpH=5,6+

IpH=7,8

IpH=12,0

IpH=2,3

~ Kenreren yibl 3aTTapAbIH METaOOIU3MBI OaybIp/ia OTETIHIIKTEH OJIAPJIbIH OT
APKbUIBI IIBIFAPBLTYHI ... OaMIaHBICTHI 00JIA IBI.

|MonekynamapbIHBIH ©JIIIIEMI MEH MOJIEKYIAPIIBLIK MacChiHA

|321TTBIH IMMOJIAPJIbIFbIHA

|MOJIeKyIaHbIH TUTTO(PUITBATITIHE

[MoTneKkyIaHbIH TUAPODUITBILTITIHE

KCEHOOMOTHUKTEPI1H (PYHKITMOHAIIIBIK TOMITApbIHA

~ VYnapl 3artap MeH OaybIpia TY3UIT€H OJapblH METaOOIUTTEPI OT apKbLIBI
1IIEKKe OTII, KeW1H KaiTaJaH KaHFa CIHIPUIIII ... OeIiHIN MIbIFaIbl.

| Oy#ipeK apKbUIbI HECETITICH
| HOXKICIIEH
| cyrnen



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 6e3aepiMeH
| THIHBIC aNiFaH ayame

Kpeaut Nel-3

1. TakpIpbIObI: Mo/1eKYJISPJIbl TOKCHKOJOTMAHBIH Keilip acnekrrepi:
reHOM MEH MeTa00JI0MFa AeHiH

2. MakcaTthbl. CTYJCHTTEPre yJIbl 3aTTapFa KIMHUKA-TOKCUKOJIOTHSITBIK TaJlay
YKOHE aJIBIHFaH HOTHIKEIIEP/Il IYPHIC KOPBITHIHABLIAY/IBI YHPETY YIIIH OJapIbIH
OLTIMIH JKOHE TYCIHIKTEPIH KaJIbIITACTBIPY.

3. Jlopic Te3ucrepi:
Kocnap:
1. MoneKymnsipyibl HBICAHAAP — PEUENTOPIIbI KEMIEHIEP.
VYBITTBUIBIK pEeLEnTopiiap KIKTEMyI.

2.
3. MoH xaHanbIH xacailTeiH perentopiaap, G-nmporenHaepmen
OailllaHbICKaH perenTopIap.

4. TuposunkuHaza OeJICeHaUIIr 0ap perentopiiap

I'ern (Tpek. genos- TYKbIM, TEK) - TYKbIM KyajlayablH KaHmaai ma Oip
aNeMeHTap OENriCIH KaJbINTaCThIpyFa XayanTbl MaTepHalblK Oipiik. ['enuae
KACyIIaHbIH KYPbUIBIMBI MEH KbI3METIH AaHBIKTAWTHIH TCHETUKAJbIK akKmapat
0onazabl. bip opranu3mHiH ['eHep KUBIHTBIFBI OHBIH T'€HOTHUIIIH Kypaiiabl.l'en
TepMuHiH anranl pet 1909 xbuibl Jlanus FaiabIMbl B.Moraucen eHrizi. bapabik
I'ennep JHK-nan Typaas.

['enom (arpulmIBIHINA (JENOMeE, Trpekme (enos- TIbIFy, TEK) -
XpOMOCOMANIApAbIH ~ TaIlUIOMATHl  (ChIHAP)  JKUBIHTHIFBIHIA  IOFBIpJIAHFaH
reraepain 6ipaectiri. 'enom TepmuHin 1920 sxbutbl Hemic 6uosors: I'. Bunkiep
EHT13/11.

[ammonATsl KUBIHTHIK KOOIHECE JKBIHBIC >KacyllajapblHa TOH, Kenme
XPOMOCOMAJIAPABIH CaHbl KAJIBINTHI JUTUIOU/ITHI KaFIalaH apThin ketemni. Erep
TaruIOUThl KUBIHTHIKTAH ['€HOM yIII HE TOpT ece apThIK 0o0sica, TPUILIOUTHI
KOHE TeTpamiouaTel, an Oip ['eHoM ar3aga OlpHelle peT KaiTanaHca,
ABTOIOJIUIUIOUATHI JIET aTajlajbl.

XpomMocomasapablH KUBIHTBIFBI €CEJICHIN, apTKaH caiibiH ['eHOM caHbl Ja
ecCill OThIpajbl. OJETTe AUIUIOMATHL KJIETKaga Xpomocomauap Kyl OOJIbII
keneni. Cebebl, YphIKTaHy Ke3iHJAE€ OHBIH OIp ChIHAphl aHAJBIK TraMeTajaH,
eKIHINICl — aTalblK TameTajgaH Oepinenl, sFHM Oy ['eHoMmuap coiikec
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(romonortel) Oomanael. CeHTIN €Ki TalIOUMATHI JKacyliagaH Oip JUIIOWATHI
»KacyIa TY3UI1II, KaHa aF3a KaJabIlnTacabl.

Op XpoMocomaaa TI30EKTeNiNn OpHalaCKaH T'eHACP/IH e3apa JoJI KelyiH
€Kl TEHOMHBIH COMKECTIr Jien aTaibl. TybICTBIFBI KalllbIK OybIHIApAa OapJibIK
HeMece OipHenie I'eHOMIap apacblHAa COMKECTIK OoJMaiibl. bysl TypakThUIBIK
Oy3bUIbII, Oenrut 0ip dhakTopiaapAbIH 9CEPIHEH XPOMOCOMA CaHBIHBIH ©3repyiH
(MBICAJIBI, aPTHIM, HE KEMIIN KETCE) TEHOM/IBIK MyTallUsl 1Tl aTaiIbl.

3aT anmacy (meTabosu3M) Aem Tipl ar3aja eTeTiH OapiblK XUMUSIIBIK
peaKIMsUIapAbIH JKUBIHBIH aWTaMbI3. 3aT aiMacy HOTHKECIHIC aF3ara KaXKeT
3arTap Ty3UIell *oHe 3Heprus OeniHedl. AF3a MEH CBHIPTKbl OpTa apachliHAa
opKallaH 3aT KoHEe DHEpPrusl ajaMmacybl Y3MIKCI3 Kypim oTbipanbl. Kypaemi
KOPEKTIK 3aTTap ac KOpBITY MYIIENEpIHAe KOPBITBUIBIT KYpPBUIBICH SKaii
3aTTapra aiHaJFaH COH alllbl 1IIEKTeH KaHFa koHe nuMdara eteni. KaH xoHe
auMba aFbIHBI APKBUTHI YIITaIapra KeTKI31Ie .

Op MYIICHIH JKacymiajgapbl ©31HE TOH JKOHE 6OcCIM-eHyiHe KaKeTTl
KaparmaibIM 3aTTapabl Ty3eai. KopekTik 3aTTapbiH bIAbIpayblHAH Hakiaa 0onFaH
SHEPrUsAHbl Kacyllajgap 9p-TYpil (PU3HOJOTHUAIBIK YPIAICTEp YIUIH KYMCaiabl.
APTBIK TYCKEH 3aTTap/bl ©31HE KOp €TIiN >KWHaWbl (MbICAJIbl, TIIMKOIEH, Mai).
An xacymanapablH TIPUIUTIK €Tyl HOTHXKECIHIE TY3UIreH KepeKci3 3aTTap OKIIe,
TEepi 1IeK apKbUIBI CBIPTKA MIBIFAPBUTBIN OTHIPAJIBI, SIFHHU OJIap/Ibl 3aT aMacyIbIH
COHFBI OHIMJIEpP1 METAOOTUTTEP ACH aTalIbl.

Bipiamimik (GapabIk )Kacyliajnap/a
Ke3/ece/1l:KkoMipCyiap,akybl3aap,Maiiap »KoHe HYKJICHH KBIIIKbLIAAP).

Exinminik (bapisik skacymiaga ke31ecredTiH MOJIeKyianap).

Merabonomuka — MeTaOOIUTTEp KATHICBIHIAA OTETIH  XUMUSIIBIK
yaepicrep.
Merabomomuka — TIpl JKacaymamapia JKYpPEeTiH «caycak TaHOamapbIH»

KapacThIPAThIH XKYWeli OipAeH Oip XUMUSUIBIK 3epTTey dici. Jlomipek alTkaHma,
Tipl KaCyIIaHbIH TOMCHT1 MOJICKYJIAJIBI METa0OMUTTIK OeiiHi (TIpodub).
Kacymanarel, yimamapaarbl, MyIIe HEMECe ar3ajarbl 3aT ajaMacy
MPOIICCIHIH COHFBI OHIMIHJIETT METa0OIUTTEP 11 )KUHAKTANUIBI.
4 O-xputmapsl  ambutFad  SIMP (agepHBIi  MarHWTHBIA — PE30HAHC)
crieKTpockonust ofici 80-KbuLIapbl OUOJOTHUSUIBIK YIT1IETT METaOOIUTTEPA]
CaH/IBIK aHBIKTAY/1a JKOFApPhl CE3IMTAIABIKKA XKEeTTi. MeTaOoJUuTTepre ChiIHaMaHbI
eH anram JJongonaarel bupkOek Koepki xKacabl.
Macc CIIEKTPOMETPHS, KATTHILISPJIBI aneKkTpodopes, ra3Jibl
xpoMoTorpadus SiCTEP] aApKbUTbI METAOOIUTTEP/IIH CaH/IBIK TalIaybIH jKacayFra
0oJ1aIbl.
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Coeiptkbl  (akTOpnap  ar3aga  O3/INHEH  CleUU(HKAIBIK  e3repicTep
TybIHAATHANABI.  bBipak CBIpTKBI  (aKTOp aHBIK OOJIFaHAA  aJCKBATTHI
byHKIIMOHAI BT MOP(OIOTHSIIBIK OY3bUIBICTap Takaa 0osranbl. 11aToMOrusIIbIK
QHATOMUSIHBIH HETI31H KajlaraH akaJeMuK JlaBbIJOBCKHI alTybl OOWBIHINA:
«OChUTalIIa aF3afa Keiodip KypbUIbIMAAap MeH OeHIMIEeNTrill KeliciMaep nanaa
Oonanpl.»  Af3a — KYMBIC ICTE€Y YIIIH METaUIOJUTaHIAThI TOMEOCTa3 KaKeT
OonraH, KypHeial IWHAMUKAIBIK MOJUIUTAHATH KOHE IOJIUMETANJIbl XKYiie.
TokcukaHTTap ToMeocTa3d OY3bUIBICHIHBIH XUMUSUIBIK (haKkTopiapbl. DKCIpece
reHjiep esrepici opkaman Tokcukantrap MeH JIHK-HbIH opekeTTecyiHeH emec,
KoO1HE XUMUSUIIBIK JKOHE (PU3UKANBIK areHTTEepA1H aKybl3JapMEH 9PEKETTECYlHEH
naiiga O6onaabl. AKYBI3ABIH TYPO3Tepici TeHJep IKCIPECCUSCHIH OacKapaThiH
aKybI3JIbl ABIOBICTHI TI30CKKE JKOHE TPAHCKPHUIIIHS (haKTopJIapbIHA dCEP €TEIl.

Ocspunaiiia  akyb3gap QYHKIUACHIH ©3repTETIH CHIPTKBI  (akTopiap
TeHJIep PKCIIPECCUSCHIHA dCeP €Tyl MYMKIH.

Kazipri TexHoi0THsl MBIHAaFaH TeHEP IKCIPECCUSICHIHA aHAIM3 KACay bl
KOHE COJI yaKbITTa »acyIaaapbl Kyie peTiHae 3epTTeyal KeHUIaeTTi. ['enaep
AKCIPECCUSICHIHBIH ©3Tepyl MPOTEOMaHbIH ©3repiciHe acep ereTiHi Oenriui. bip
TeHHIH Ke3-KeJI'€H aKybI3[IbIK OHIMI MyTalMsUIapAbIH O0TYbI dKoHE TI30€KTEp/IiH
KaJIBINTACYbl KOHE MNOCTMOAM(UKAIIMOH]IBI TYpPO3repiCTIH apKachlHIa TYpJi
HBICAHJap/1a Ke3/1eCyl MYMKIH.

Ocputaiilna KeHeTTeH Tnaija OofFaH peakuusjiap TEK MpoTeoma
neHreutinae Oomnanpl. [enpep cneuu@uKanblk MOPOTEHMHAEPAIH — TY3UIyiH
aHbpIKTalabl. COHJIBIKTAH IE€HAIK 3€pTTEyJep >KOHE MPOTeOMHKa OIpTyTac xyiie
00JIBIIT TAOBLIABI.

AlaM TCEHOMBIH  OOJIIEeKTeyAlH  HOTHXKECIHIE  «ITOCTTEHOMMUSUIBIK
TEXHOJIOTHsSJIApy JIeT aTajaThlH TYOereis jkaHa CUIATTHIH OipHEeIIe FhUIBIMH
OarpITTapbl maiiga Oosabl. [loCTreHOMHKANBIK TEXHOJIOTHSIIApFa MBIHAJTAP
KaTaJpl: TEHOMHUKA, TPAHCKPUIITOMHUKA, MPOTEOMHUKA KIHE META00JIOMHUKA - TIp1
KYHEIepIi 3epTTeY/IiH TEXHUKAJIBIK JKOHE 9IICTEMENIK 9/IICTEPIHIH KUBIHTHIFBI,
OnonH(poOpMaTHKa - aKMapaTThIK KOHE €CENTEeyIlITI KOJIAayIbl KAMTaMachl3 €Ty
KypaJibl, HAHOOMOTEXHOJIOTUSl - HOTHXKEJIEP/l MPAKTUKAIBIK 1CKE achIpy Toclii
KOHE MOJIEKYJISIPJIBIK OMOJIOTHS - O©MIP/AIH 1preti FhUIBIMBI.

[Iporeomuka -  KJIETKaJdblK  MPOTEOMAAPIbIH  CAJbICTHIPMAIIbI
3epTTeyIMEH alfHAJIBICAThIH MOJIEKYJISIPJIBIK OMOJIOTHS OaFbIThl (OHBIH OCHI Jamy
CaTBICBIHA OCHI KJIETKAHbIH OEIOKTaPhIHBIH *KUBIHTHIFbI), TCHOMUKA/IaH OCKEH.
[IpoTreoMuka aKybI3IapbIH Tipl aF3aiaparbl 03apa OPEeKETTECY1H 3ePTTEH/IL.

[IporeoMuka axKywI3TapJBIH Tipl ar3ajaplarbl ©3apa OpPEKETTECYiH
3eprreiai. [IpoTeoMuKTep/IiH aIbIHIA YIKEH MIHJIET O0ap - *KeKe aKybI3IapIbIH
GYHKUMOHANIBI POJIH OJIAPJBIH Calmalibl KOHE camayibl AKCIIEPUMEHTAIIbI
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CaJBICTBIPY apKbUIBl aHBIKTAY. OPTYPIl KE3CHIEPAEri KOHE OpTYpIi Jamy
CaThUIAPBIH/AFBI JKACYIIAJaFbl CAHIBIK KYpPaMbl, aKybI3IbIH KYPBUIBIMBI MEH
OHBIH (DYHKIMSUIAPBI APACKIH/IaFbl KATBIHACTHI aHBIKTANIbI.

[ITamameH ecenrtereHjie, bBIKTUMAJ ajaM NPOTEUHACPIHIH CaHbl 1-1eH
100 MUIMOH MPOTEUHTE JIeHiH, opuHE, OIp-0ipIMEH ©3apa SPEKETTECYl MYMKIH
KOHE MYHJIail ©3apa opeKeTTep/iH CaHbl ecentenmeiiai. [ eHomamen ykcac OyKun
nporeoma (OapiblK aJaMHBIH TeHIEPIHIH >KUBIHTBIFBI) Oenrui O1p yakbITTa
»KacyIaaa KaJabllITaCKaH 0apiIbIK aKybI3 MOJICKYJIaTapbIHbIH KOCBIHIBICHI.

['éHOMBI «BIPFaK «, OYJI MPOIECTEP TEOPHSUIBIK OChI YSIIBIKTa KYpe
anaapl, aJl MPOTEeyM, KOJ >KeTiMJl MPOTEHHIEpre KaparaHna,» Oyj Kepae He
OOJIBII KaTKAHBIH «aiTabl.

[TpoTennaep skxacymraHblH O€JICeH/1 OMIpiH aHBIKTAWAbI, ad HYKJIECHH
KBIITKBLIAAPhl KOPIHE

by KpI3METTIH TeK KaHa »kocmapbl. IIpoTeoM - OCBI COTTE YSIIBIKTHIH
«MYJKIH WHBEHTApU3aIusuiay» HEMECe OHBIH OMIPIHAETI COTTepiH OipiH
TYCIPETiH XbUIJIaM CypeTKe TYCIpy.

[Ipoteoma yHemi e3repenl. OWTKEHI aKybl3 MOJIEKyJalapblHbIH
KYpaMbIHa op TYpil ocep eTeal (pakTopiap: KOPEKTIK 3aTTapiabl TaHIAAy »KOHE
OTTEr1 >KeTKi3y, OepuIeTIH CcTpecc >KoHEe alblHFaH JopuUliKk 3arTap. /Jlene
(U3HONOTHSAIIBIK TETIC-TCHJIINH CaKTayFa THIPBICHIN, KOpIIaFaH opTa KYHiHe
OpKalllaH ayar oepei.
3epTTEY HOTHKEIICPIH JIAWBIKTBI TYpJie TYCIHIAIPY YIIiH COTTHIK TOKCHKOJIOTHS
YIIIH TEHETUKAJBIK JIepeKTep JI¢ MaHbI3ABL. MBICaIbl, OPTaHW3M/ICTI
KCEHOOMOTHUKAJIBIK OMOTpaHCcHOpMAIUSHBIH JKOJIAaPhl MEH JKbUIIAMJIBIFBIH 01Ty
YIIH KaHJaFbl 3aTTapAblH KOHIIEHTPAIUSCHI MEH OHBIH
YBITTHI J1032, JKQ0IpJAEHYIIHIH ICHCAYJIBIFbIHA 3USTHHBIH Aopeskeci. [IpoTeomabik
TOCIJT KOpIIIaFraH OPTaHBIH (HaKTOPIAPBIHBIH >Kacylla OEJIOKTaphlHA JCEpiH
3epTTey YIIiH )KaHa TEXHOJOTUSHBI YChIHAIBI.

buocucreMaHbIH HETi3T1 KacueTTepl: MeTabOau3M, IUIACTHKAJIBIK KOHE
SHEPrusl ajumacy, peTTely KOHE TITIPKEHY, KoO€r KOHE ©3repMeUliK e3apa
OailTaHbICTBI. TOKCUTEHTTEP MYMKIH
Kyvieniq TyracTtal anFaHja, COHJaW-aKk KyWeHiH Oenriai  Oip ipremi
KacuerTepine ipikren ocep eryl. KceHOOMOTHKTIH YBITTBUIBIFBI KAHIIAJIBIKTHI
KOFaphl 00JIca, COFYPIBIM OYJ1 OPEKETTIH CENEKTUBTLIIN alKbIH1a1a/Ibl.
3epTTey HBICAHBI >KOHE Tajjay MIHAETTEpl TOKCHKOJIOTHSIIAFbl 3EpTTey
OMICTepiH TaHAAYIbl AHBIKTAWIbL. TOKCHKAHTTapABIH 9CEp €Ty TEeTIKTEepiH
3epTTEreHic OMOXMMHUSIIBIK JKOHE (PU3MKA-XUMUSIIBIK 3€pPTTEYy  OIICTEpPiH
KEeHIHEH KOJIJJaHyFa 00J1aIbl.
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Omap  MONEKYJSPNBIK  JCHTeWIl  CHUMATTalIbl TOKCHKAHTTAP]IBIH
perenTopIapMeH  e3apa opekerrecyi, Omorpanchopmarus  pepMeHTtrTepi,
XUMUSIIBIK 3aTTapblH TaChIMAJIaHybl, 6acka MakpoMosieKyanap. XKacylaneH
3aKbIMJIAHYbIH aHBIKTAy YIIiH, TYpal MOpP(OJIOTUsUIbIK (IUTOr€HETUKABIK,
TUCTO(PU3HOIOTHSITBIK, TUCTOXUMHUSIIBIK YKOHE T.0.) OMICTEepIH KOJIJaHa Ibl.
OU3NOMOTUSAIBIK ~ PEaKIHsUIapAbl HEMece OpraHHbIH HEMece OpraHu3M
JIEHIeMiHIeT] MaTOJOTHSUIBIK MPOLECTEPl 3epTTey (HU3HOIOTHUSIIBIK KOMETIMEH
JKY3€re achlpblIabl. OAICTEp, MbICAJIbl, MIHE3-KYJIBbIK TECTUICYlH Oaranay
OpraHU3MHIH JKaJIbl KaFAalbIHBIH aXKblpamMac I1apackl O0JIbIT TaObLIAIbI.
Ojerte OuoXyHenepal YUBIMAACTBIPYIBIH —Kelleci JeHreisiepi  OesiHenl:
MOJIEKYJIAJIBIK 5KOHE MOJIEKYJISIPIBIK KYyHenep, sKacylalblK, )KacylIalblK, OpraH,
OYKUT OpraHu3M, XaJIbIK, OMOTCOIEHOJIOTHSIIBIK. Y BITThI 9CEP €TYy1H MaKcaThl
OpraHHBIH Ke3-KeJITeH MOJIEKYJIachl 00JIybl MYMKIH.

MounekyapablK JKyienep ©3AepiHiH KaCHETTePiH TOKCHUKAHTTap/IbIH
OCepIMEH ©3repTeli, MbICalbl, TIJIYTAaTHOH JKYHWecl IMIiHJerl 3aTTapAblH
CaKTaTybIMEH OalIaHBICTHI MPOIECTEPTe TIKEIIEH KAThICAIbI,

PUKJIIET  TOMEOCTa3bl  OHE  TOKCUKAHTTAPJbIH ~ OCEpiHEH  TaOufru
HUTOMPOTEKIMUSHBIH OMOXUMMUSIIBIK KYHEC] )KETEKII POl aTKapabl.

Kasipri yakpITTa KCEHOOMOTHKTEPHIH LHMTOTOKCUKAJIBIK SCEPIHIH aybIPIbIFbI
(KOHBYJIbCHSUTBIK YJIBbI 3aTTap, ICUXOTPOITHIK 3aTTap, METXEMOTJIOOMH I TY3YIi
3arTap, YIimna yJjbl 3aTTap, aIKIIAPICHTIH areHTTep, IUTOCTATUKTEP KoHE T.0.)
YKOHE TITyTaTHOH XYHECIHIET] 3aKbIMHBIH aybIPJIBIFBI,

TUIyTaTHOH,  OCNOKTapAbIH  CYJAb(OTHUAPWUIAL  TONTApbl,  MaJOHHAJIb/IbI
TUATAUAUATED, JUCHJI KOHBIOTaTTap, TIFOTAaTHUOH-PEAyKIHS OeCeHIUIITHIH
TOMEH/Ieyl, TJIOK03a-6-pocdar aeruaporeHasbl, riIyTaTHOH-ONperoxidase,
glutathione-8-transferase »xone xaTtanasa.

MorekynanblK JKYHEJIep/IeH KYPBUIFAaH MOJEKYJISIPIIBIK —KEIIeH e,
TI30EKTEp HEMece >KeJijep CHUHTE3/Ieyre JKOHE OJ[aH Ja Kypaenl VHWbIMFa
KaTBICAIbI
KACYIIAJbIK  (parMEeHTTep,  MBICANbBI,  SIAPO  HEMECE  MHUTOXOHIPHSI.
TokcukaHTTapABIH 9cepi Keilie CEeNeKTHUBTI, all yJabl TONTAp LUTOIIA3MAaJIbIK
HEMece JM30COMaJbIK yiap, MeMOpaHa >XoHE TEeHOTOKCHKAHTTap >KoHE T.0.
CHUSIKTBI aHBIKTaJIa/Ibl.

OYHKIIMOHANIBIK HEMece KYPBUIBIMIBIK Oy3bUTysap skacymajgap OyKia
KOIl >KacyIIaJIbIK ar3afa yJbl 3aKbIMIAHyIbl TyAbIpaabl. Typiii opraHaap/biH
KeWOIp TOKCHMKAHTTApFA CEJICKTUBTI CE3IMTAJJIBIFBI 0ap JKEKe OpraHu3M
KYHeNepiHIH dBOIOIUSIIBIK JaMybIMEH OaillIaHbICTHI.

Penenropnap curnan 6eperiHn mMoJekyianap yiriH O0ip Hemece ofaH Ja
Kol 0allIaHBICTHIPATHIH yUacKeJiepre He >KOHE OJapJiblH JIMTaHapbiHa KOFAPHI
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YKaKBbIHJIBIFBIH KopceTemi. Kes-kenreH jkacyliaHblH, TIHHIH, OpraHHBIH JICYeTi
Ker
TYpJl THUITET1 PEUENTOpiiap >KOHE DHIATEHAIK 3aT JKOHE KCEHOOMOTHUKTIH OCHI
TYPJETT PEUenTOpMEH OallIaHBICTBIPY OENTiIl KOHIEHTpAlUsJIap ayKbIMbIHAA
FaHa 1piKTeNei.

buocucremManarsl  JTUTaHATHIH — KOHIICHTPAIUSCHIHBIH  KOFApbLIAYBI
KeHeuTyre okeneni. On e3apa OpEKETTECETIH pelenTopiapAblH TYpJepiHiH
CIIEKTP1 JKOHE, IEMEK, OHBIH OMOJIOTUSIIBIK OCJICEHIUTITHIH ©3repyi.

buonorusibik KyHEeHIH KYPBUIBIMIBIK KOMIIOHEHTI, ©3apa dpeKeTTecyl
TOKCUKAHTIIEH >KayanThl KaJbINTACThIPyFa ajblll KEJIMEHIl, <«JIbIOBICCHI3
peuenTop peTiHIe aHbIKTalanbl. besjceHal penentop TOKCHUHII TMPOIECTI
Oacraiinbl. by xarnaiina «MakcaTThl KYpbUIbIM» TEPMHUHI KOJITAHBLIAIbI.

Tokcukonorusiza oAeTTe TOKCHUKAHTTAPIBIH OCEpiHEe YIIbIparaH Jerl
caHaabl
HEFYpJIBIM ~ OeJiCeHni  pernenTopiap  (HbICAaHANBl  KYPBUIBIMAAp)  ©3apa
OpeKeTTece I, COHNal-aK PEeUeNnTOPAbIH MaHBI3AbUIbIFBl MeH MJII-HBI ycTay
YIUIIH 3aKbIMJIaJFaH OMOJOTUSIIBIK KY€ HEFYPIbIM MaHbI3/IbI.
VYBITTHI ocepliepre apHaJIFaH MakKcaTTap (perenTtopiap):
* KacyliaapanblK  KEHICTIKTIH  KYPBUIBIMJBIK  3JIEMEHTTEpl  (MbICAJIbI,
IIEMEHTAJ/IBl CYHUBIKTBIKTBIH KYPBUIBIMIIBIK JIEMEHTTEPIH OaIaHBICTBIPY KOHE
WHAKTUBAIMIAY »KOHE OCMOTHKAJBIK KBICBIMHBIH OY3BUIybIHA OKEJIETIH KaH
iazmackl, pH e3repyi);
* OpraHU3MHIH KYPBUIBIMJBIK dJIeMEHTTEP1 (OeTOKTap, HYKJIEHH KBIIKBIIAAPHI,
MeMOpaHaJapAblH JUIKJATI AJIEMEHTTEPl, JHAOTEHJI OHOperyIsITopiapabiH
TaHJayJIbl PELENTOPIIAPHI);
* JKacyIIalIbIK KbI3METT1 PETTEY JKYHeIepiHiH KYPbUIBIMIBIK JIEMEHTTEPI.
4. NuirocTpaTHBTI MaTepuas:
- mpe3enTtanus Microsoft Power Point.

5. ¥cpInbliIraH aaeduerrep
Heri3ri:
Ka3ak TijJiHjae:

13. ApeictanoBa, T. A. BuomorwsuibIKk MaTepuwangaH MHUHEpaIaay oOJliCiMEH
OKIIayJIAHATBIH yJbl JKOHE KYIITI 9cepil 3arrap TOObI: XUMHUS -
dapmaneBTukaibik gak. [V Kypc cTyfeHTTepiHEe apHajfaH OKY Kypaibl / -
Anmatsl : DBepo, 2012. - 100 Get. C

14. ApwictanoBa, T. A. BHOJIOTHSIBIK MaTepHANIaH SKCTPAKIHMSA OJICI apKbLIbI
OKIIayJIaHATBIH yJIbl JKOHE KYIITI ocepil 3aTTap TONTAapbl: XUMHS -
dapmaneBTUKaIBIK (QakynbTeTiHIH [V-Kypc CTyaeHTTepiHe apHallFaH OKYy
Kypauibl / - AnMartsel : 9Bepo, 2012
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15.

16.

17.

18.

11.

12.

13.

14,

15.

10.

11.

MyxamerxkaHoB, A. M. XHUMHAIBIK KapyAblH >XKalIlbl >XOHE MEIUIIMHA-
TaKTHKAJIBIK CUITATTaMAachl : OKy Kypajibl. - 2-0ac. - Kaparanmsl : KK "Ax
Hyp", 2013.

Opnabaesa C.K., CepikOaeBa A.Jl., Kapakyinosa A.Il., XKymaraesa I'.C. Cot-
XUMUSUIBIK CapanTay >KoHE aHAJIUTUKAIbIK JuarHocTuka. OKy-ollicTeMeNiK
Kypajbl. — Aamatel: «9Bepo» 6acnackl, 2016. -2800.

Tynees, M. KiuHuKanblK TOKCUKOJOTUA: OKY Kypanbl/. - IIbIMKEHT:
"Hypnana - LTD", 2013. - 592 6erT. c.

[ykip6ekoBa, A. b. TOKCUKOJIOTHSIIBIK XUMHUS : OKYJIBIK . - AJIMaThI : IBEpO,
2013

OpbIC TUTIHIE:
Bepreiiunk T.X. Tokcukosorudeckass XuMus: Y4eOHUK JJIsI CTYACHTOB (apm.
By30B 1 ¢akyinpTeToB / T.X. Bepreitunk; pea. E.H. Bepreiiuuk . - 3-e uzn.,
nepepad. u jporm. - M.: MEInpecc-undopm, 2012. - 432 c.
[Tnerenéra, T. B. Tokcukonornueckas xumust: ydeonuk /. - M.: TD0OTAP -
Menua, 2013.-513 ¢
Tokcukonornyeckas: XuMusi: METabOJIU3M U aHAJIU3 TOKCUKAHTOB: yuyeOHOE
nocobue + CD/ nox pen. H.W. Kanetunoii. — M., 2008. — 1016 c. [Iepemner.
Tokcukonornyeckass xumus: yueOHuk / mox pea. T.B. IlnereneBoii. — 2-oe
u3a. — M., 2008. — 512 c. [lepemner.
TCX-CKpUHHUHT TOKCUKOJIOTMYECKHA 3HAYUMBIX COCAMHEHUM, H30JIUPYEMbIX
IKCTpakiuen u copbuueit : ydeOHoe mocobue / I'.B. Pamenckas, I'.M.
Ponuonosa, H.M. Ky3uenoa u A.E. IleryxoB ; pea. A.Il. Ap3zamacues . - M.:
['S0TAP-Menua, 2010. - 240 c.

3JIEKTPOH/IbI 0achLIbIMAAP:
AHanuTH4ecKast JUarHOCTUKA HapKOMaHUU U TOKCHUKOMAaHUH.
broanamutuueckass XUMHS W TOKCHKOJOTHS [DJEKTpOHHBIA pecypc /
IOKI'®A; Men. u dapManeBTHUeCKUil (PaKyIbTEThl. - DJIEKTPOH. TEKCTOBBIE
na. ( 25,4 MO). - llleimkenT: b. u., 2011. - 351. ont. auck (CD-ROM).
Tokcukonornyeckass XuMus. AHATUTUYECKAS TOKCHKOJIOTUS [DNEKTPOHHBIN
pecypc]: yuebnuk / nmon pea. P. V. XabpueBa. - DneKTpoH. TEKCTOBbIE JaH.
(43,7 MB). - M.: U3narenbckas rpynmna "[I'D0OTAP- Meaua", 2010. - 752 c.
a1 ont. auck (CD-ROM)
XUMUYECKHE ONACHOCTH M TOKCUKaHTHL. [lpuHuummel Ge30macHOCTH B
XUMHYECKOH 1abopaTopuu [ DIEKTpOHHBIN pecypce] : yuedHoe mocobue / JI. B.
EBceeBa [u ap.]. - DnekTpoH. TekcToBbie AaH. (47,2M0). - M.: "Jlutreppa",
2017. - 571. onit. muck (CD-ROM).
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12. XumMusabplK  KayilTep MEH  YBITTBUIBIKTAp. XUMHUSJIBIK —3€pTXaHaJarbl
KaylIlICI3AIK  YCTaHBIMIAPBl [DJEKTPOHHBIA pecypc|: OKy Kypalbl =
XUMUYECKHUE ONacHOCTH M TOKCUKaHTHL. [IpuHummel Ge3omacHOCTH B
XUMHUYECKOH J1aboparopun: yueoHoe nocodue / Y. M. Jlarxaes. - DIeKTpPOH.
TEeKCTOBKIE AaH. (67.9MO0). - M. : "Jlurreppa", 2016. - 4800. c

KOCBIMIIIA d1e0ueTTep:

5. Kysbmenko, A. H. CrangapTtu3zanus 1€KapCTBEHHOI'O PACTUTENBHOTO ChIPhS U
pacTHTEIBHBIX COOPOB METOIaMU MOHO-IKCKITIO3HOHHOM M Ta30- KUIKOCTHON
xpomatorpaduu: MoHorpadus. - Anmatsl : IBepo, 2017. - 120 c.

6. Cpay6aeB, E. H. OHipicTIK TOKCHKOJIOTHUS HETi31. OHIIPICTIK ylap >KoHE
yJIaHyjap: OKy-oJiCTeMeNiK Kypaiu /. - Anmatsl : OBepo, 2014. - 156 Ger. c.

Kpeaut Ne 2-1

1. TakbIpbIObI: XUMUA-TOKCUKOJIOTUSIIBIK Tajllayda KOJJaHbUIAThIH Ka3ipri
3aMaHFbl TAIAAY dJIICTEPI.

2. MakcaTtbl: CTyJJEHTTEpPre yJibl 3aTTapFa KIMHUKA-TOKCUKOJIOTUSUIIBIK Talaay
YKOHE aJIbIHFaH HOTHKENEP/Il IYPhIC KOPBITIHABLIAY Il YHPETY YIIIH OJap by
OUTIMIH JKOHE TYCIHIKTEPIH KaJIBIITACTHIPY.

3. JIopic Te3ucrepi

Kocnap:

1. Y7b1 soHE KYIITI 9cepJIi 3aTTap TallaybIHIaFbl Ta3 sl XpoMaTorpadus omici.
2. Y7IBI %KoHE KYIITI 9CepJIi 3aTTap JIabopaTopIIbI-dKCIIPECC
JTUATHOCTUKACBHIHIAFBI MUKpOAUGy3Hst 9mici.

3. YIIBI %KoHE KYIITI 9cepdIi 3aTTap JIabopaTopIIbI-DKCITPECC
JMArHOCTUKACBHIHIaFbl (POTOKOJIOPUMETPHUSI JJIICI.

JIeK1 s Te3MuChl:

CrnopTuibuiapJiblH KUl KaWThiC OOJIFaHHAH KEWiH JONMUHITI OaKblIayChI3
KOJIJTaHyFa OalJIaHBICTBI YKapbICTap/1a TOYeNCi3 JOMMMHTKE KapChl KYpeC areHTTIri
(WADA) xypsuiasl.Kenteren xburmap 6oiiel WADA xone XOK kernrerexn
JKarjainapaa JOTMUHT-0aKbUIAYIBIH OPTYPil TYpJEpl apKbUIbl OJUMITHATATBIK
YKEHICTEp MEH pEeKOpATapra KOJ JKETKI3/1 JET¢H KOPBITHIHIbIFA KEIII.

Kenreren enaepnae e31epiHiH JOMUMHTKE Kapchl 3epTxaHamapbl Oap: WADA
Oyriuri  KyHl JIOODWHTKE Kapchl 32  JIONMHTKE KapChl  3epTXaHAHBI
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aKKpeIuTalnusIagsl  JKoHEe OyKul ojem OoiipiHIa OipkaTap 3epTXaHaiap
aKKpEIUTTey POIIECIHIC TYP.

Peceitnik Jonuur OpTaiibiFbl xKaO0ABIKTHI )KOHE KYHICTIKTI Taljjay MEH 3epTTey
JEHIeMiHIH QIeMJIK JKeTeKll JadopaTopusiapblHbIH Oipl Oo0JbIn TaObLIAIbI.
Counperi apnaitbl Onumnuazaa 3eprxadachkl 2014 xpuirbl OaUMIHaAIBIK KOHE
[Tapanumnuanagblk KbICKbI OWBIHAApBIHAA XyMbIc ictey yunH WADA-men
akkpenurreiareH. Mackeyaeri JlonuHr opranbirbl kbuibiHa 20 000-ra neiiin
Tanjay JKacauibl, >KapbicTapra JaWbIHIBIK KE31HIC KOHE KapbicTap Ke3iHJe
KAPBICTAH THIC KE3€HJI€ CIOPTIIbUIAPJAH aJbIHFAH YITLUIepl chiHaiabl.Ka3zipri
WADA epexenepine colKec, XalbIKapalblK YHBIMAAPIBIH KOJIJAaybIMECH
OTKI3UICTIH 1pl JKapbhICTapra KATBICATHIH OapJbIK CHOPTUIBUIAPIAAH aJIbIHFAH
yirinep 10 sxputra (2014 xbputra nmeifid, OyJ1 Ke3eH 8 JKbUT) cakTaiuisl. by
YATUIepAl Taijayfra, JOMUHITIK Jopiiepial Tajajay YIOiH — aHaJTATHKAIBIK
XKaOJMBIKTap MEH OJICTEPiH JaMyblHa OaiJIaHBICTBI MYMKIH OOJATBIH CaIlajbl
KOHE CaHJBIK aHBbIKTayJa Ce3IMTalAbIK JEeHreliHe KalTa opaiaybl VILIH
xacanjel.balikaynan OipHelie KbUI ©TKEH COH, JOMUHITIK J9pi-1opi-
JOPMEKTEp/Al  MapamarrayiaH —aibplpy Typaibl Oedruil  KeNTereH ICTep
Oap./lonuHrke  Kapchl  J1abopaTOpUsUIapJbIH ~— KbI3METI  OoceKesecTepliH
OakpUIaybIMEH FaHa e€Mec, COHJai-aKk KeH ayKbIMIbl (papMalleBTHKAIbIK
npernapartap MEH OJaplblH aJaM ar3achlHarbl METaOOJM3MIH 3epTTey
OoWibIHIIA 3epTTeyJepMeH OailaHbICThl. JKOFaphl CIIOPTTHIK HOTHIXKEIEpre KO
KETKI3yre BbIHTAJAHABIPAThIH JKaHa KypaimapAblH TNaiga OoJyblHAa >KOHE
colikecTeHlipinyiHe OainanbicTel WADA  ThIMBIM CajbIHFaH TIpemaparrap
Ti3iMiH yHeMi ToaTeipansl.CoHman-ak, Oenrur Oip 3aTTapibl aHBIKTAy YIIiH
YHEMI KaHa OJICTEMENK TOCUIAEp O3IpJeHIN IKaThlp, OHTAWIAHIBIPY
npoleaypagapbl — ONAPABIH  KYHBIH  JKEHENACTY KOHE  a3alTy  YIIiH
oHTamnanaslpsurad. Mpeicanbl, PI'YII «JlonuHrke Kapcel OpTaIbIFbIHBIHY
MaMaHAapbl CHOPTIIBUIAPJBIH JOMUHITIK OakbUlayblHAA SPUTPOMOITUHII
KaObLIIay/Ibl aHBIKTAY OJICIH oOWjiam Ta0yFa MaTEHT ajabl.DK30TCH/Il ajam
SPUTPONO3TUHIH aHBIKTayJblH Heri3ri xoibl - HWO®d onjicimeHn 39paeri
SPUTPOINOITUHHIH TiKesel aHanu3i (isoelectrofixation -

OpOTEUHACP MEH  oyapiblH  GpakiusIapblHBIH  AJIEKTPOPOPETUKAIIBIK
JTUCTUJUISIIUSACKHI) KOC OJIOTAIls JKOHE XHUMUIIOMUHECIHECHIUSHBI TajliaybIMEeH
Oipre.byn oxic y3ak (3 KyH) jKOHE YaKbITThI KaKeT eteni. [laTeHTTiH aBTopiaapsl
Tarbl Olp IIEmIM/I YCBIHIBL: KOFapbl camayibl CYHBIK XpOoMaTorpagusHbl
nanJaIalbIll TaHJAYJIbl )KaHaMa OMOXMMHUSIIBIK TaHOajIapIbl )kKaHaMa aHBIKTay,
KOFApbl PYKCaT ETUITEH TaHJEM MaccC-CIEeKTPOMETPUIChIMEH Yilneceal. by
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TajaAayablH KYHBIH TOMCHJCTYIe OHE OHBIH YaKbITBIH €A0Yyip KbhICKapTyFa
MYMKIHIIK O6epai [1].

Bapabik TOTTMHTTIK KOpIapasl MAPTTHI TYPJE €Ki TOMKa 0eryre 0oiaast: 0apibik
CHOPTTHIK MaHcan OoWblHA MaljanaHyFa THIMBIM CallbIHFaH >KOHE KapbicTap.ia
FaHa TBIWBIM CaJIbIHFaH MpenaparTtap.MeTaOoauTTEepIiH 137epiH KaChIpy HEMece
OJIap/bIH IIOFBIPJIAHYBIH €H TOMEH AaHBIKTAJIATHIH JIEHIEHICH TOMEH TYyCipy
YIIiH opTypIi METUITTHATTBIK MaHUITYJISITUSIIAPIbI OpbIHAAaFaH/Ia
Oy3ymsutbikTap O0ap.Ex TanbpiMan remoananus. COHBIMEH Karap, ©3 KaHBIHBIH
KaH KYIObl - JICHEHIH MYMKIHJIIKTEpPIH BIHTAJIAHIBIPYAbIH TUIMIl Kypauybl -
XaJTBIKApaJIbIK epeXeTCPMEH 1€ THIMbIM cajblHFaH.COHIBIKTAH Ka3ipri 3aMaHFbI
JOTIMHTKE KapChl 3epTXaHajlap CHOPTHILIHBIH OWOJIOTHSIBIK CYWBIKTBIKTAPBIH
FaHa €MEC, COHBIMEH KaTap TI'€HETHUKAIBIK XKOHE OMOXHMMMSIIBIK KOPCETKIIITED
YIIIH «KaH TOJKYKaTTapb» JepeKTep 0a3achiH KacanIbl.

TeIfibIM caJbIHFAH TIperapaTTapJblH YHEMI ocill Keje jKaTKaH Ti3iMi €H
03bIK FBUIBIMU KaOJIBIKTAp bl Makpananyapl Tajnamn ereai. CoHpIMeH Oipre, Oip
YVATIHI  Tajagay KyHBI SKCTKUIIKTI JKOFapbl, OYJI JKaOJbIKTBIH THIMILUTITIHE
KOCBIMIIIA TaJlanTap KOsIbl. ATaMHBIH OWOJIOTHSUTBIK CYUBIKTHIKTAPBIH 3€PTTEY
OYTiHT1 TaHJaFbl €H KYpACl TaagaMallblK MIHAECTTEpAIH Oipi OOJBIN TaObIIaIbI.

KuBIHIBIK aTaMHBIH OWOJOTHSIIBIK CYHBIKTBIKTAPBI 6T THIFBI3 «XUMHUSIIBIKY Iy
TYABIPATBIH ~ KYpJAEdi KONKOMIIOHEHTTI XHMFSUIBIK ~ MaTpuiiaigap  OOJIBII
TaOBIIAABI, OFAaH KapChl THIUBIM CaJIbIHFAH 3aTTapJblH HEMEce OJIapIbIH
METAO0OJUTTEPIHIH ©T€ a3 KOHIECHTpAIusIchl 00aysl Kepek. CoHIBIKTaH,
JOTIMHITIK TperapaTTapibl KoHE OJapJAblH METa0OJUTTEPiH KEIIeHAl YITi
MaTpHIIAChIH[IA AHBIKTAY TEK COHFBI XpoMmartorpadus SICTEpiH KOHE Macc-
CIIEKTPOMETPUSIHBI  KOJIZITaHy apKbUIBl MYMKIH Oonazasl. ['a3 Hemece CyHBIK
xpomaTtorpadIieH yII €CeJISHICH TOPT AOHTEIIEK MacC-CIIEKTPOMETPIIEPre KapChl
JOTIMHTKE Kapchl  Oakpllayga KeH — TapainfaH. byl  KypbUIFBLIAPABIH
ApPTBIKIIBUIBIFBI - KOFApPhl CE3IMTAIIBIK, CCICKTHUBTI JKOHE >KOFaphl Tajaay
YKBUIIAMJIBIFBI. Macc-CIeKTPOMETPAIH JKOFaPhI HKbLUIIaMIBIFBIMEH OaiIaHBICTHI,
yarigeri Oip XpomaTtorpadusulblK aigay yIoiH OlpHeIle OHJaFaH ThIMbIM
CalbIHFaH 3aTTap AaHBIKTATYbl MYMKiH. YOI  KBaJpPOMOJAJbIK  Macc-
CIIEKTPOMETPJIEPAIH HETI3T1 apTHIKIIBUIBIFBI - OCITUIl 3aTTapAblH aHBIKTATY
KaOlJleTi. MOJEKYJAPJIbIK Maccachl KOHE YIITIK KBaJIpOMOJIAJBIK Macc-
CIIEKTPOMETPIHIH COKTHIFBICKAH JKaCYIIAChIH/IAFbl bIIBIPAUTHIH OHIMIAEP] Ol
3artap. bipak COHFBI JKbULIAPHI AHTH-IONMUHITIK Jaboparopusuiap Oenricis
KOCBUIBICTAP/IBIH META0ONMTTEPIHIH ChIHAMa YJTUICpIHJIC allbUTYBIMEH KUl
Ke3zecenl.
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ATam aillTKaHga, CTEPOM]I JIEM AaTaJaThlH KYPBUIFBIHBI KOJIJIAHY ajjblH-ajia
Oomxamabl mpobiieMara aifHamybl MYMKiH. Byl MoceseHi mienry yIimiH KOFapsl
PYKCaT €TUITeH MacC-CIEKTPOMETPUSIHBI KOJAAHY KaKeT.

by xarnaiia sxorapel pykcar (50 000 »xoHe o/1aH JKOFapbl) apKachIHAa HAKTHI
3aTTap MEH «XMMUSJIBIK» IIyJbl HAaKThl MaccajllapMeH Oeiiyre Oonanbl. by
OMICTIH apTHIKIIBUIBIFBI MbIHA/IA, aKIapaTThIK (haiia Tek OepuIreH Oerui 3aTTap
TypaJibl FaHa eMeC, COHJIali-aK Taliay Ke3iHj1e TIpKeITreH OapibIK 3aTTap Typasbl
aKmnaparThl CaKTaMIbI.

backa 3atTapabiH 0ap-KOFBIH TEKCepy KakeT 0oJica, KOChIMIIA Tajjiay jKacai
anMamchI3, 01pak 6actankpl (haiyiibl KaiiTa OHJICHI3.

ConbiMeH Oipre, ofapbl pYKCaT €TUITEH TaHJEM MacC-CIIeKTPOMETPi
TaHbIMaJl JOMMHITIK KOCBUIBICTAP/BIH JKOFapbl CE3IMTAJIBIKTBI  KbUIIaM
CKPUHUHTIHE apHaJFaH CEJEKTUBTI OMICTEp PETIHJIEC KYMBIC icTel amajisl [3].
CoHFbl KBUIAAPHI >KacaJblHFAH MAacC-CHEKTPOMETPUSIIBIK —aHAIU3ATOP IbIH
opOutanbik Ty3arbel Orbitrap HMOHAAPHIHBIH HETi31HEH >KaHa TYpl - OCHIHAAM
TandgayablH TUIMIUITT MEH JAYPBICTBIFBIH aWTapibIKTail apTThIpAbl. by
KYPBUIFBIIAp KOFapbl  @KBIPATBIMIBUIBIKKA W€ JKOHE COJI  yaKbITTa oJjap
AHBIKTANATBIH  3aTTApAblH  KOHIIGHTPAIIUSACHIHBIH ~ TOMEH  JICHTeHiMCH
OalJIaHBICTBI TpOOJIEeMaapabl OHAM JKeHe anmanbl. J[om OchIHAal JIONMHTKE
Kapchl 3epTXaHajlap apKbUIbl Kyprizuteni. COHBIMEH Karap, PYKCATThIH
JKOFapbllaybl O€JIOK TaOWFATHIHBIH 3aTTapblH Tajljay YIIiH OJeTTEeriIeH
KOJIJIaHBUIATBIH  VIIy YaKBITBIHBIH THITIH Macc-aHallu3aTopiiapra KaThICThI
OOJIFaHJBIKTaH CE3IMTAJIBIKTBIH TOMCEHJCYiHe okenMenmi. COHFBI  Ke3nepi
JIOTIMHTKE Kapchl 3epTXaHalapiblH ajAblHAa TYpPFaH Tarbl Olp macene - Oy
NENTUIATIK JOMUHT e arajanabl. MoceneHiH MoHI - OyJl NMeNnTHATEPIH ajaam
ar3achlHA CHT131Tyl, OJIAp KIACCUKAIIBIK CO3/IC JOTMHT XKacaMal el Anaiaa, Oy
NENTUATEP OMOXUMUSIIBIK MPOIIECTEP/Il ©3TePTEIl, MBICANIBI, aJ1aM aF3aChIH/IAFbI
TYpJli TOPMOHIAPJIBIH MOJIIEPi apTajabl, MKOFaphl JKYKTEMEHI TachIMaIay
YKEHUTIpEeK 00JabI.

CoHbIMEH KaTap, TOPMOHAAPABIH KYpaMblH Oakpulay Iaiiachl3, OWTKEHi
TOPMOHAAP/BIH JCHIell jKeKe OOJIbII TaObLIaIbl JKQHE KEH ayKbIMJia e3repyi
MYMKIH.

Mynnaii  nmenTUATEpAl  aHBIKTAy MpoOJieMachl «OPOUTAIBIK — TY3aK»
TYPIHJET1 »amnmad aHaau3aTopbl Oap KOFapbl PYKCAT E€TUITeH KYPbUIFbIHBI
naijaiaHa OTBIPBIT TAOBICTHI IMIENTUTYl MYMKIiH. JIONMHITIH Ka3ipri 3aMaHFbI
TYpJepiHiy Oipi -
xacannpl Typae caneiaraHn PHK-wb1 xommany, on 20-man 300-ke nmeiinri
HyKJIeoTuaTep 6ap Monexynanapabl KamTuabl. SiRNA - eH kpicka Tiz0exti PHK.
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Omap RNA wunrepdepennuscbiHa xayantbl, Oy Marpuna PHK-#bIH
KaMTBIMCBI3 HaIllapJIayblHa OKEJIe Il )KOHE OChLIaiIa IeHIIK ICHI el IeT] aF3aHbIH
METa0OMUKAIBIK TpolecTepine ocep eremi. siRNA 3ar ammacy mpornectepin
MAaKCaTThI TYpJIe ©3repTy YII1H TaObICThl CUHTE3/1e]Tyl MYMKIH.

Mpiicanra, OYJIIIBIKET TIHIHIH 6CYIHE KeIepri KeATIPETIH MUOCTATUH MPOTEHHIH
OHJIIpyTe KayanThl F'€HHIH ocepl. MUOCTaTUHHIH dcepiH OyrarTay OYJIIIBIKET
MaCCaChIHBIH aWTapJbIKTail ecyiHe oKeiedi, Oyl Maliabl KaO0aTThIH TOJIBIK
oonmaybl  gepiaik. CospuiManibl - emec  cuPHK-HiH Moauduxanusiianran
MOJICKYJIaJapbl JKOFapbl aXKbBIPATBIMIBLUIBIKTEI MacC-CIIEKTPOMETPHS apKBLIbI
epekuiesienyl MyMKiH. KeOiHece crnopTiibuiap JTONUHT PETiHAE aHa0O0JMKaIIbIK
CTEpOUATEP TOOBIHA, TECTOCTEPOHHBIH CHHTETUKAJBIK aHAJIOITapbIHA KATAThIH
nopinepi rnmanaanasaibl.

TecTtocTepoH amaM ar3achlHIa TaOWUFU TYPJE IIBIFAPBLIAJbI, KOHE OHBIH
aQHAJOTTapbIH  TaljajdaHy  OHBIH  IIOFBIPJAHYBIHBIH ~ ©OCYIHE  OKemlyl
MYMKiH.CHHTETUKAIBIK TECTOCTCPOHHBIH KOJIAHBUTYBIH aHBIKTayFa €H KOl
TaparaH Ke3kapac OypbIH TecTocTepoHHBIH anutectocteponra (T / E)
KAaThIHACHIH aHbIKTaraH 0oyathiH. T / E MoHIep1 TONMUHT PETIH/IE TECTOCTEPOH/IbI
naianaHyAblH ~ CEHIMIl  KOpCeTKiln  Oojibil  TalObUIaAbl,  OUTKEHI
AMUTECTOCTEPOHHBIH CMHTE31 TECTOCTEPOHHAH Tayelci3 xkoHe 4 T / E KaTbiHaCH
aHBIKTAJIFaH. bipak TECTOCTEPOHHBIH JKOFapbUIay JICHreli METaOOIU3MHIH KEKE
KBUIIAaMJIBIFBl  KaHJal okarmaiinapaa Oomysl kepek? byman Oacka, T / E
KaThIHACKHI KAJIBINTHI OOJBIN KaJBIITHI, OVJI JKaphIicTapFa HEMece TPCHHHITEPTe
NEHIH CHHTETHUKAJIBIK TECTOCTEPOH aHaJOTTapblH KaOBLIAayabl TOKTATyFa
MYMKIHIIK 6epemi. Ochl KUBIHABIKTAP/Ibl )KeHY VIITIH ra3 (a3achblHIaFbl TYPAKTHI
uzorontapasiH (IRMS) macc-criekTpomeTpust 9J1ici KoiaaHbuIaabl. by omicti
naijgagaHy MYMKIHAITT aJaMHBIH TaOWFH TECTOCTEPOHBIHAAFBI KOMIPTEKTIH
U30TONTHIK KypaMbl OHBIH CHHTCTHKAJBIK aHAJOTTAPBIHBIH  H30TOITHIK
KYpaMbIHaH epeKIIeIcHyiHe OalaHbICThl. MeUIIMHAIIBIK TIpenapaTTap TaOuraT
IIMK13aThl OOMBIHIIIA aOMOTeHAIAeH (1IIiHapa HeEMece TOIBIKTal) CHUHTE3IeIe ],
0Jl OacTamnkplia Tipl TaOWUFaTTaH ©3relle KOMIPTEri M30TONTHI KypambiHA HE.
Cuntetukanblk ropmoH anajortapel yuiiH 13C / 12C (813C) u30TONBIHBIH
KaTblHACHI -27,4 -36,4 </ c> apayibIFbIHAA. AJlaM TOPMOHJAPHI YIIIiH, Me€Ta MEH
XaJIbIKKa OaMIaHBICThI, CO MOH -16 -26 ° apajbIFbIHAAFBl AWANa30HAa JKOHE
emkaman -27 </ S$> -maH TOMEH MoHAepre jere anMaiapl. CHHTETHKAIBIK
rOpMOHAApAsl TNakganany (GakTICiH J9JeNjaey VIHIiH, COJ  OpraHu3Mje
METa0OIUTTEP 3€PTTENE/Il, OHBIH KaJIbINTACYbIH/Ia CBIPTKBI TapariTaH €HT1311reH
TOPMOH/JIap aHbIK KOpiHEel.
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IRM macc-cnekrpomerpiiepi Thermo Fisher Scientific, Counai xoca anranpa,
JIOTIMHTKE KapcChl 3epTXaHajap/a KOJJIAHBUIATBIH, JKOFapbl CE3IMTaJIbIKKA He
XKoHE Ta3 XpomartorpadbIMEH >KOHE HMHTEPHETTErl YITIHI JaiibIHIay >KOHE
WHXKEKIUsJIay KYPBUIFbUIAPBIMEH Oipre »KyMbIC ICTEHIl, OChUIaillla TOMEH
OJIILICY KATEJITrIH JKOHE KOFAaphl IOJIIKTI Talgayabl KamTamachi3 erefi. CrnopT
agan Oonanbl koHE O0nybl Kepek. KepepMeHre jkoHe >KaHKyHepre JIeHEHi
BIHTAJIAHBIPY callachbiHAa (PapMalleBTUKAIBIK >KETICTIKTEp JKapbICTapblHA €MEC,
TaOUFATIIEH OEpUIreH >KOHE JKEHICKE YMTBUIYy MEH KYII-XKITEp >KYMCaWThIH
CHOPTUIBIAPABIH KepeMeT (PU3MKaJIbIK KAaCHETTEpiH KOepceTyll Kajaaraiay
MaHbI3bl. JIOMUHITI KOJMJaHy (akTici Ke3-KeJIreH CHOPTUIBIHBIH MaHCaObIHA
YKOHE OJIaH opl eMipiHe ocep ereil. 3epTTey/IH 3aMaHayHu JICHreli Ke3-KeareH
JOTUHITIK  Tpenaparrapibl  KOJIaHyJbl aHBIKTayFa MYMKIHIIK — Oepei.
CrnopTmibuUtapJplH ChIHAK YJTUICpIH cakTray Mep3iMi oJlapiabl YCTam  Kaiy
MYMKIHIITTH a3aiTabl.

Yiruiepal Ta3angay KoHE HalbIHaAY

benrinenren epexenepre coilkec, CHOPTIIBUIAD JOMUHITI OakblIay Ke3iHe
THIMBIM CaJIBIHFAH 3aTTap bl TAJAY YIIiH 39pJeH oTyre OeiliM. CoHbIMEH KaTap,
Oenrini Oip »arnaiaap/ia apHaiibl penapaTTap/sl aHbIKTAy YIIIH KaH, mia3ma /
capbICy JKOHE INaIll YATUIEpl albIHYybl MYMKIH. YJIT1Iep/ll AalbIHIAy JOMHHITI
OakpUIayblH ©T€ MaHBI3Abl JJIeMEHTI OOJbIm  TaOBLIAAbI, OWTKEH1 OJI
HOTWOKEJIEPIIH MaKCUMAaJAbl BIKTUMAJIBIFBIHA KOJI JKETKI3YTe >KOHE TallJayFa
KOKETTI Ce3IMTANIBIFbIHA KOJM JKETKi3yre MyMKiHAIK Oepemi.Kasipri yakeiTTa
yariepai Ty3JaplaH jkoHe 0acka Koclajap/aH Ta3ajayFa apHaliFaH OpTypdl
oicTep 931pJIeH/Il, aTan alTKaH/1a, MaKCaTThl TAJIaHbIH OKIIAyJIaHYbI

Cy#BIK SKCTpaKIUs

Kebinece CyHWBIK OKCTpaKIMs  YJITUIEpIH  JalbIHAAYABIH ~ €H  Y3aK
KOJJIaHbUIaTBIH ~ 9ficl. AJjaM  ar3achlHIarbl  OeH3enpuHal  (amderamuH
CyJb(aThIHBIH PAIEMHSUIIBIK KOCIIAChI) KOHE OHBIH METa0OJMTTEPIH aHBIKTayFa
apHAJIFaH aJIFaIKbl )KYMBICTap IbIH OipiHJIe IBIFAPBLTY KbUIIAMIBIFIH aHBIKTAY
YIIH CYWBIK 3KCTPAKIHWs KOJNJIaHbLIAIbI. ATam aTKaHmga, Hecen yiriaepi 2H
THAPOJIM3ACH/I1. HATPUHN THIPOKCHUJI] )KOHE MYyHal »(h)UpIHEH abIHFaH.

Keneci omXbUIABIKTApAa CYHBIK OSKCTPAKIUS KOMETIMEH OHOJIOTHSIIBIK
CYMBIKTBIKTApJAFbl 3aTTapibl Ta3allayAblH KOINTETeH OJICTepl CUIATTaJFaH.
Bapawik ocwl omictep 6ip mpuHnmnke Herizaendi: pH e3repyl KakeTTi MoHTe
JKOHE  KBIMIKBUIABIK, OeWTapam HEMece CUITUIl KOMIIOHGHTTEpAl  aiy.
AHaMUTUKTEPAIH Pl MOHIH OlLTy YATUIEpIl KOm MeJIiepie alty >KoHe / Hemece
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OJIapJBIH SPTYPIII epiTKITepiMeH dpTypii pH-napaa omapabl KOMIIOHEHTTEPIH
KaiiTa amy MYMKIHZITIH Oepeni. TanmayaplH erKel-TerKeim, apbIKia XKoHe
ce3iMTall SJICTEpiH jkKacayFa JETeH TalIbIHBIC Tajjay KYprizyre Keaepri
KENTIPETiH KOCHIHABIIAHATRIH KOCHATAPJbIH CaHBIH a3aiTyFa OaFbpITTalFaH
CYMBIK AKCTPAKIUS PICIMACPIH KETULAIPY MEH JaMBITYMEH Karap KYpAi.
JlonuHrke Kapchl OakpLIayabl ChIHAY YIIIH CKPUHHUHI >KQHE pacray oIICTEpiH
o3ipyieymni  O3ipJieHreH  Karujajap ol /€ KOJIIaHbLIaJbl, MBbICAJIBI,
amperamuaIep, dPeAPUHICP IKOHE  OJAPABIH  TYBIHIABUIAPHI  CHSKTHI
CTUMYJIATOPJIAp CUITLIIK Karaanaa 3(pupiaepiiH 39p YATUICpIHEH IbIFapbUIaibl,
OpraHuKanblK (azajaH allblIHFaH 3arTap morbipianraH xoHe GC-MS xone /
Hemece GC-APD-nmi oman opi Tammayra skataabl. COHbIMEH Karap, CYHBIK
DKCTpaKIMs op TYpJal Ikarmaiiapaa (SfHH, MUHEpaNIbl  TY3JaplbIH,
OpTraHUKAJIBIK EPITKIIUTEPAIH XKoHe opTypii pH MoHmepiHiH OoJiybIMEH) p-
perenTopaapIblH KoHE aHAOOIMKAJIBIK CTEPOMATEPAIH KbI3SMETIH TOKTATAThIH
KOPTHUKOCTEPOUATEPAl, TMYPETUKTEP/I1, 3aTTapAbl TAIAY YIIIH KOJJIAHBLIAIbI.
1952 KbUTBI KOMIAaHBUTFAH AKCTPY3Hs JEM aTaIaThlH ©T€ KATThl Kypas OOJIIbI.
byn onic TanpmaHaThiH YATUIEPIH Ta3aldbIFbIH apTThIPY YIUIH KOJJAAHBLIAJIbL.
Atan  aWTKaHAa, KapamailblM KarFjaiiapa OpraHUKaJIblK EepITKIIITErl
AQHANMUTTEPl ayly, OJaH KEWiH OpTraHWKAIBIKIAH KBIIKbUIIAHIBIPBUIFAH CY
dazaceiHa (0.06N, HC1) KbI3bIFyHIBUIBIK 3aTTapblH O€py apKbLIbl, pacTailThiH
ChIHAKTapFa KapaMJIbUIBIFBIH JOJICIISl, MbICabl, P2-KiIeHOyTepoJl aroHHCTI
YIIIH ©T€ THIMI1 9PTYPJIl OMOIOTHSIIBIK KOCTIANap IbIH CAaHbIH a3auTy.
KatTel dazanbik sKkcTpakims

bipaeme 3artap ymriH OWOJOTHSIIBIK YITIIEpAE, aran aWTKaHAa, KaTThl
dazanelk dKkcTpakiuana (KDD) kaMThUIFaH aHATUTTEPAl Ta3apTyIbIH JKOHE
IIOFBIPJIAHABIPYABIH  OajmaMa ojici  makjmanaHbuiaabl.  Typimi  aacopOeHTTI
Marepuangapapl, ocipece momucTupoiabl, Cl8 Hemece HOH aIMaCTBIPFBIII
maibIpiaapaAsl KOJJaHy, JOMHWHITI Oakpulay YIIiH OipHENIe CKPUHUHT >KOHE
ToNeAEMEIIep/Il TANICNICY 9IICTEPIH KacayFa MyMKIHJIIK Oep/i.
1968 xbuIbl  BpcTiioy cTepouaThl  KOHBIOrATTapAbl OcehTapam mHoJuMepJi
HIabIpIapMeH ally MYMKIHJITIH KepceTTi. Marepuan MeH TEeXHUKaHbIH OJaH
op1 KETUTAIPLTYl JOMUHTTI OaKblIayFa, MbICAJIbl, aHAOOJIMSUIBIK CTEPOUATEDP MEH
JTUYPETUKTEPIl KOJIIaHyFa BIHFAMIBI OMICTI kacayra MyMKIiHIIK Oepai. KDDO-
HbIH O0acThl apTHIKIIBUIBIFBI - YJTUIEPAl adyJbl TOJIBIK aBTOMATTaHJIBIPY
MYMKIHJIIT1, COHBIH IMIIHJAE KapTPUDKIEPAl AalblHIAy, IPIKTEY, XYYy >KOHE
keiiinaed  omonus.  ConsiMeH  katap, K®PD  ke3iHme — Tanmaynapsl
JepUBATH3ALIMSIIAY KY3€Te aChIPbLUTYhl MYMKIH.
HNmmynoaddunai xpomarorpadus
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buonorusanelk  yATUIEpACH TaNJaHyAbl  OKIIAayjay — Kypalibl  peTiHAe
ummyHoapduuaai  xpomarorpadus (MAX) xakplHIA KOJIIAHBUIIBL. OIICTIH
MOHI, TaJJaHAThIH MOJEKyIaIapAblH 9p Typii OediKkTepiMeH KOBAJICHTTI
0allTaHBICTBIH ~ KaJBINTAaCyblHA  KaOINETTI MOHO- HEMECe  IOJIUKIOHIbI
aHTHJCHEJEp TacCyllblFa, MbICANbl, CQepanablK arapo3ablK OeJIIeKTepre
TiruireH.MyHaai OeJIIIEKTep/ICH JalbIHAANFaH Telb Olp KarblHAH KEYeKTi
cysrici 6ap OaraHfa TOJTHIPBUIAABLI KOHE OJI apKbUIbl HECENl HeMece IIa3Ma
yiariepi  ereni.Kaxerri  Tangamanap ©OaraH  apKbUIbl  ©TETIH  KeE3eE,
TaCchIMaJIIayIIblFa  OAaMJIAHBICTBIPBUIFAH ~ AHTUJICHENEp  KOBAJICHTTI  €MeEC
KeLIEeHJEp/ll KYpyFa jKoHe OalyaHbICThIpyFa OailllaHbICThI, all aHTUJIEHEIEPMEH
EpITIHAIMEH alajJlaMaiThlH KaJlFaH MoJIeKyJajgap. ONIOUUs [IapTTapbIHbIH
e3repyl 3ar-aHTUJICHEJep KEeHIeHIH MOJIeKyJajgap/blH ©3[epiH >KoWMai-aK
YKOMBIT >KiObepyre MYMKIHAIK Oepeal JKoHE aHAIUT KeWIHHEH Tayjay YIIiH,
meicanibl, ['X-MC TazapTeuiran TYpiHAE, CHIPTKBI Kocmajap/aH 00caThLIajIbl.
Kernreren arapo3aplk OeJeKkTep TachIMaIaylibl PETiHAE Al alanblIaabl, Ol
OlpkaTap KOMITAHMSUIADMEH caTyFa YCbIHbUIAAbL. OChl TENTUATEDP HEMece
IPOTEHUHJEP XUMUSIBIK TYPAEC OCHI OOJIMIEKTepre TITIATeH OOJIYhl YIIH OCHI
OenmrexTepaiH O0eTi Oenacenaipiieai. Ex &Kul KonmgaHbUIaThIH o11C - 1967 KbIIbI
AcenHiH ycbiHFaH 1uaHoren Opomual (CNBr) axtuBtrenaipyi. CiunTiiik
xargaiina, CNBr arapo3nbik OemiekTep/iiH O€TiHe TUAPOKCUIIBl TONTapMEH
OpeKeT eTeidl, OJap 63 KEe3€TiHJe XUMUSIBIK aHTHUIACHEICPMEH peaKIIHsIFa
TYCEeTIH IMaHAIK 3dupiep MeH HMHUAOKapOOHATTapabl Kypainbl. Komonra
OpHAJACTBIPBUIFAH  aHTUJIEHEJIepMEeH  Oipre  arapo3ablK  OeJIIeKTep
OMOJIOTHSITBIK YATUIepe Oap 3aTTapIbIH HEMECE CBHIHBINTAP/IBIH 3aTTapblH FaHa
TaHWUJIBl KoHE TaHmaapl. Komalael 2JFO€HTTEpAi, MbICalbl, Cy MEH
OpTraHUKAJBIK EpITKINTEPAIH KOCBIHABICHIH MaijallaHy, aHTHACHEICPre
OailIaHbICThI 3aTTap HIBIFAPA/Ibl, OHbl KOHIIEHTPATTAN/IbI dKOHE OHBI CTAHAAPTTHI
omictepMeH, atan aiTkanma, MC apkeuibl Tamgaiasl. LeTenmik KocmamapabiH
MOJIIIIEPIH a3alTy CHUTHAJJIAaH I[IybUIFA KAaTBIHACHIH JKAaKcapTyFa JKOHE
oMICTepMEH aHbIKTay MIeTiH azaiTyra anbin keneai ' X-MC u XKX-MC/MC.

TybIHIBI 91iCI

['X-MC nonuHr-0akpuiay 3epTXaHachlH/Ia IQJIEAAEMENIEP Il aly KOHE aly IbIiH
Heri3ri Kypaibl Oousbill  TaObutapl. MyHIal Kyienep THIMBIM —CalIbIHFaH
3aTTapAblH Ti30€CiH/e CaHaMajlaHFaH KONTEereH 3aTTapra >KOFapbl €peKIleNiK
neH cesimtanabirel 6ap MOK xone BAJIA. Amnaiina I'X-MC Tanpay yuiiH
3arTap ra3 Topiszzec Typre adHamybl kepek. Kemreren Tanpayiapra, MbIcalbl,
P2-aronucrrepine, Typil AHMYPETHUKTEPre >KOHE p-pelenTopiiapra apHajlFaH
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OIoKaTopiiapra KOMbLIATHIH OYJI TATAaNThl OPBIHAAY ©T¢ KUbIH OOTFaHIBIKTAH, op
TYpJl pEareHTTEPMEH pEakivs OJapAblH HEFYPJbIM YINNa TYBIHIBUIAPHIH
xacaiapl. TpancopMmanusiap HEeTi31HEH THAPOKCUIIBI1 TONITapFa JKOHE EKiHIIi
aMHUHIK TONTapFa »aTajbl, O©UTKEH1 OJIApJIbIH TUAPOPHUIIBIl 63apa IPEKETTECY
KabueTi - OyJ1 KYObIIMabUIBIKTBIH TOMEHIEY ceOenTepiniy Oipi. AHAIUTUKTIH
anFammkel MOAUGUKAIUIAPBIHBIH O1p1 CIpKEe aHTUAPUIIMEH alEeTUIACY OOJIJIbI.
Cipke KbIIIKbUIBIHAH OHE CIpKe aHTMAPUJIIHIH KaJJAbIKTapbIHAH Ta3apThLUTybI
KepeKk 00JaThIH MOJIEKYJIajap 9eTTe CYMbIK AKCTpaKUUsIMEH opblHaanaabl. ['X-
MC Tanpmay yuriH TYbIHIBI KYpaJJapbl axyJblH OV oficl ©Te KYypHAel >KOHE
YaKbITTBl KaXKET ETEeTIHJIKTEH, KeOiHece TPUMETUIICHIUT KaAbIKTaphl Oap
OipHemie TyblHAbUIAY areHtrepi o3ipaeHal (TMC). Mine, ocwkl areHTTEpiH
Kenoipi: reKcaMeTUIANCUIIa3aH (I'MAC), TPUMETHICHIINMHUIA301
(TMCHUmu) wu  N-metun-N-rpumeruncununrpudropaneramun  (MCTDA)
(Donike, 1969).ConrbIchl, TybIHIBUIAPFa apHAIIFaH €H KMl KOJJAaHBLIATBIH 3aT
OOJIBITT TaOBLIAIBI, dCipece, aMMOHHUI HOABIMEH koHEe d(PToPusIMeH yiecimae,
Oyn in situ Tpumermn wuoacwiad (TMUC), xoFapel  peakIMsUIIBIK
TPUMETWICUIIUIIB/II PEareHTTIH maijna 6onybiHa okenenl. TMUC kaThiCybIMEH
THIPOKCHJ JKOHE aMHUH TOITaphl ©3TePTUTIN, KETOH KalIbIKTaphl 3HOI-TMC
sadupnepine aitHanaael. TanudaopaneTuial Taagayra apHajaraH MoJIeKyJianapra
eHrizy yurin OipHemie 0acka KywTi peareHTTep naiganansuiasl. TOA Hemece
rentapTopOyTun (I'®B)-tynbacel, non  N,N-Ouctpudropaneramua, N-meTun-
N-OuctpudTropaiie-ramua (MBT®A) HEMECe N-metun-N-
oucrenradropoytunamua (MBI'®b)caiikec.

TpudTropanernnney TPUMETHWICUIUIYMEH CalbICTBIPFaH/Ia TYPAKThl aMUHO-
TONTHIK TYBIHBLIAP/IBIH Maiiga 6oybiHa okenesni, conapiktad TMC xone TOA
TONTapbl OOWBIHIIA TajlgaMalapJblH TaHJAAYJIbl TYPJACHIIPUTYl MYMKIH, Oy
adeaprH CUSKTBl CTUMYIISITOPIAPIBIH CTEPEON30MEPIIEPIH XPOMATOTPAPHUSITBIK
TypJie 6eayre MyMKiHIIIK Oepei.

4. MimiocTpaTuBTI MaTepuaJl:
- npe3enTtauust Microsoft Power Point.

5.¥chIHBLIFaH J1e0ueTTep
Heri3ri:
Ka3ak TijiHae:

19. AprictanoBa, T. A. buonorusuiblk MaTepuanjaH MHUHEpaaay oOJlICIMEH
OKIIayJIaHATBIH yJIBI JKOHE KYIITI ocepil 3arrap TOOBL: XUMHS -
dapmaneBTukanbik Gak. [V Kypc cTygeHTTepiHe apHajIfaH OKYy Kypaibl / -
Anmatsr : DBepo, 2012. - 100 Get. C
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20.

21,

22.

23.

24,

16.

17.

18.

19.

20.

13.

14.

ApsictanoBa, T. A. BUONOTHSIIBIK MaTepHUaiaH dKCTPAKIUS JIICI apKBLIbI
OKIIayJIaHATBIH yJIbl JKOHE KYIITI ocepil 3aTTap TONTApbl: XUMHS -
dapmarneBTUKAIBIK (QakynbTeTiHIH [V-Kypc CTyaeHTTepiHe apHalFaH OKY
Kypajbl / - AnMartsl : 9Bepo, 2012

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

Opnabaesa C.K., CepikbaeBa A.Jl., Kapakyiosa A.Ill., XKymaraesa I'.C. Cot-
XUMUSJIBIK capanTay >KOHE AHAIMTUKAIBIK JuarHocThka. OKy-oaicTeMenik
Kypajbl. — AnMathl: «9Bepo» O6acnackl, 2016. -2800.

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

[ykip6ekoBa, A. b. TOKCHUKOIOTHSIIBIK XUMUS : OKYJIBIK . - AJMaThl : DBepo,
2013

opbIC TiTiHAE:
Bepreiuuk T.X. Tokcukojoruueckas XuMusi: y4eOHUK JJisl CTYAEHTOB (hapM.
By30B U (akynbteToB / T.X. Beprenuuk; pea. E.H. Bepreituuk . - 3-e uzn.,
nepepad. u norm. - M.: MElnpecc-undopm, 2012. - 432 c.
[Tnerenéna, T. B. Tokcukonornueckas xumusi: ydyeonuk /. - M.: I'90TAP -
Menua, 2013. - 513 ¢
Tokcukonornyeckass XuMusi: METabOJIU3M W aHAJIU3 TOKCHUKAHTOB: yueOHOE
nocobue + CD/ mox pen. H.U. Kanerunoii. — M., 2008. — 1016 c. [Tepemer.
Toxcukonornyeckas xumusi: ydueOHuk / moja pen. T.B. IlnereneBoit. — 2-oe
u3a. — M., 2008. — 512 c. [lepenner.
TCX-CKpUHHUHT TOKCHUKOJIOTMYECKA 3HAYUMBbIX COEAMHEHUM, H30JIHPYEMbIX
OKCTpakmuen u copOiueit : ydebnoe mocodbme / I'.B. Pamenckas, .M.
Ponuonona, H.U. Ky3uenoBa u A.E. Ileryxos ; pea. A.Il. Apzamacues . - M.:
['S0TAP-Menua, 2010. - 240 c.

3JIEKTPOH/bI 0achLIBIMAAP:

AHauTHYECKas JTUArHOCTUKA HAapKOMaHUU u TOKCUKOMAaHUHU.
buoananuTuyeckass XuUMHUS U TOKCHKOJIOTHS [DJNEKTpOHHBIM pecypc /
FOKI'®A; Men. u dapmaneBTHueckuil pakyabTeThl. - DJIEKTPOH. TEKCTOBBIE
nad. ( 25,4 M0). - llleimkent: b. u., 2011. - 3. ont. auck (CD-ROM).
Tokcukonornyeckass XuMus. AHATUTUYECKAsT TOKCHKOJIOTUSA [DIEKTPOHHBIN
pecypc]: yueonuk / mox pea. P. V. Xabpuesa. - DIeKTpPOH. TEKCTOBBIC JIaH.
(43,7 MbB). - M.: U3narenbckas rpynmna "['DOTAP- Meaua", 2010. - 752 c.
1. onT. auck (CD-ROM)




ONTUSTIK-QAZAQSTAN SOUTH KAZAKHSTAN

MEDISINA MEDICAL
AKADEMIASY ACADEMY
«OHTycTiKk KasakcTaH MeauuuHa akanemusicoel» AK AO «lOxHo-KasaxcTaHcKas MeAUUMHCKAS akaneMusa»
dapMalleBTUKAIBIK KOHE TOKCHKOJIOTHSIIBIK XM Kadeapachl 044 -55/ 03-ctp.57
JIeKLIMOHHBIN KOMIUIEKC «brnoananmuTrnyeckass XUMUsl 1 TOKCUKOJIOTHS u3 3

15.

16.

6.
1.
2.
3.

XUMUYECKHE ONAacHOCTM M TOKCUKaHTHL. [IpuHummel Ge3omacHOCTH B
XUMHYECKOH 1abopaTopuu [IIeKTpOHHBIN pecype] : yuedHoe mocodue / JI. B.
EBceeBa [u ap.]. - DnekTpoH. TekcToBbie AaH. (47,2M0). - M.: "Jlurreppa",
2017. - o1 ont. muck (CD-ROM).

XUMUSIIBIK ~ KayIITep MEH YBITTBUIBIKTap. XHUMHSUIBIK —3€pTXaHaJarbl
KAyI[ICI3AIK YCTaHbIMIApbl [DJEKTPOHHBIA pecypc|: OKy Kypalbl =
XUMUYECKHUE OMAaCHOCTH W TOKCUKaHTHL. [IpuHIMIIBI Ge30macHOCTH B
XUMUYECKOH J1aboparopun: yueoHoe nocodue / Y. M. JlarxaeB. - DIeKTpPOH.
TeKCTOBBIE AaH. (67.9M0). - M. : "Jlurteppa", 2016. - 48006. c

KOCBhIMIIIA J1e0ueTTep:

Ky3bmenko, A. H. CtangapTtu3anus JeKapCTBEHHOTO PACTUTEIBHOTO ChIPhS U
PaCTUTENBHBIX COOPOB METOIAMH HOHO-IKCKIIFO3MOHHOM M Ta30- KUIKOCTHOU
xpoMarorpaduu: MmoHorpadus. - Anmatsl : OBepo, 2017. - 120 c.

Cpay0OaeB, E. H. OnaipicTik TOKCHUKOJIOTHS HETi3l. OHAIPICTIK yap XKoHE
yJIaHymap: OKy-oHiCTeMENiK Kypai /. - AimMartsl : 9Bepo, 2014. - 156 6er. c. .
Bakbliay cypakrapbl:

AHTUJONUHITIK IpenapaTTapablH 3aMaHayu xaraaiu. BAJIA TiziMi.
JIOMMHTTIK 3aTTapIbl aHBIKTAY IbIH aHAIUTUKAIBIK dJ1icTepi

JIOTIMHTTIK 3aTTap/ bl ChIHAMAaFa JTalbIHIaY IbIH aJIJIbIH-a1a aHATHTUKAIIBIK

omicrepi

4.
S.
6.
7.

Tazanay omicrepi
CYMBIKTBIK DKCTPAKIIUS
XpomaTo-Macc-CeKTPOCKOMUS 9IC1 YIIIIH JepUBaTU3ALIMSIIIAY d/IICTEPI

Kpeaut Ne 2-2,3

1.TakbIpbIObI: XUMUSA-TOKCUKOJIOTHSUTBIK TaNIay1a KOJNIaHBUIATHIH Ka3ipri
3aMaHFbl TAJIJAY dIICTEPI.

2.MakcaThbl: CTYJICHTTEPIE yJIbl 3aTTapFa KIMHUKA-TOKCUKOJIOTUSIIBIK TaJIIay
YKOHE AJIBIHFaH HOTIDKENEP/Il IYPhIC KOPBITBIHABLIAY Il YHPETY YIIIH OJapIbIH
OUTIMIH JK9HE TYCIHIKTEPIH KaJIBIIITACTHIPY.

3.

Japic Te3ucrepi:

Kocnap:

1.
2.

Jopinik npenapaTrap TaagayblHAAFbl CKpUHUHTTHIK JIICTEP;
bapOuTyp KBIIKBUTBI TYBIHABIIAPHIMEH OTKIP YJIaHYABIH JJa00PaTOPIIBI

SKCIIPECC-AUArHOCTUKACHI,
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3. XWHOIMH, U30XUHOJIMH TYBIHABIIAPBIMEH OTKIP YIaHYIbIH JIA00PATOPIIBI
AKCIIPEeCcC-ANarHoCTUKACHI;

4. KcanTtuH, TUpa3oJioH OTKIp yIaHyIbIH J1a00paTOpPIIbl IKCIIPecc-
JTUATHOCTUKACHI,

Hopinik 3aTTapMEH  YJIaHYJbIH 3KCITPECC-TNarHOCTUKACHIH1A
KoJaaHeuiathlH oaictepaiH Oipi OGosbin KKX Hemece XKX-ckpuHuHT nen
aTajaThlH oJIC caHajadbl. bya oJic KBIIKbUIAHFAH, CLUITIJICHTEH >KOHE
OeiiTapam CHIFBIHABUIAPAAFBl YIIBI JIOPUTIK 3aTTapAbl alJbIH-ajla aHBIKTAY
YIUIIH YCHIHBUIFaH.

Vnanyra ceben OonraH Oenrici3 JOpUIIK 3aTThl  HACHTH(UKAIMSIIAY
mpolieci 2 JTanTtaH Typaibl: 1) angelH-ana 3epTTeyiep — Oyl dTamnTa
XUMUSIIBIK KOCBUIBICTAPABIH O€Tl KIacCKa >KAaTAThIHABIFBIH AHBIKTANIBI. 2)
TONENICHTIH 3epTTeyJiep — IKCIEePTTIH OMOOOBEKTTEH Oenrim 3aT Hemece
3aTTap TOOBIH AaHBIKTaFaHbl Typalbl KOPBITHIHABI JKacayblHA MYMKIHIIK
oepei.

1 sranTeig KaKETTIr1 aNabIMEH TOPUTIK npenaparrap
HOMEHKJIATypachIHbIH KOOCIIMEH, KOMOWHHUPJICHIeH HWHTOKCHUKAMSIAPIbIH
KoOCIIMEH, COHBIMEH  KaTrap  J9pUIIK  3aTTapAblH  METaO0OJUTTEHY
MYMKIHJIITIHE ~ OailnaHblcThl  TyciHAipuieni. OCBIHBIH — OapibIFbl  J9PLIIK
3aTTaplblH COT-MEAMIIMHAJIBIK 3KCIEPTU3aChiH eadyip KublHAaTaabl. OChIFaH
opail DKCIpecc >KoHE ce3IMTaj 9JIcTep HeMece oJyiapAsl Oipre KoJjgaHy
HETi31HJe  aljblH-ajla TeCTTEepAl  KYprizy Kaxkerrumri Tyaiael. Ocsl
Tanantapra OapiibIK aHAJIUTUKAJIBIK OJICTEp apachblHAa KaHAaFraTTaHIAbIPATHIH
omicTep: ra3abl-CYWbIKTHIK XpomaTorpadus (I'KX) xone KKX.

XTT - ra TyceTiH JIOpUIIK 3aTTapiblH YJIKEH IIeHOEpiHEeH a3 yaKbIT
apanmbiFbiHAa Oip Hemece OipHemne 3arrapabl Oenin amy ['CX skome JKKX
HETI31HJEer1 ajaplH-ana O0elly HeMece CKPUHUHT OfiCi KOMETIMEH MYMKIH
6omaapl koHe XTT cxemachlH MakcaTThl OaFbpITTa TaHJAAy MYMKIHJITI
TyaJIbl.

KKX Heridinae  “CKpMHHHI” — KyHeci  OMONOTHSUIBIK — OOBEKTTEp
AKCTPAKTBIHAH YJIbl JOPUIIK 3aTTaplblH 3€PTTENylH KapacTbIpabl:

[ oran — xanmel epiTiHAUIEp JKYHECIHIE Kyprizuienl, Oy stan
KOPBITBIHIBICH HOTHOKENi 0oJica, dI0aTTapbl JKEKe JKyHenepie 3epTTeu/i.

II dTal — JKaJIbl  epITIHAUIEp IKyheciHae okyprizineni. Keke
epITIHALIEp XYHeciH TaHmay Heri3l Oip XpoMarorpadusuiblK 30HaFa KipeTiH
3epTTENETIH 3aTTapIblH >KOFaprbl (G (PexTuBTI O6JiHYl 00BN TaOBIIAIbI.
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XpomartorpaMma apKbUIBI 3aTThl allly 3€pPTTENCTIH KOCBUIBICTap.IbIH
Oenrini XAMUSJIBIK ~ TOOBIHA — JKATaTBIHBIH  AHBIKTAWTBIH  KOMILIEKCTI
peareHTTepal KoyimaHy Heriziuge >xypriziteni (I sram).

3epTTeyliH TepiC HOTWXKECI JIOPUIIK  3aTTapAblH  YJbl  J03aCHIHBIH
KOKTBIFbIH  gonengeiini. OH  Hotwke  amraHaa  JKKX — ckpuHUHT
KOPBITBIHABUIAPBIH JONEJIICHTIH MaKCaTThl OAaFbITTAJIFAaH Tajjay >Xyprizuieni
(I JTal), oJIap: MUKPOXUMHUSUIBIK — peakuusuiap (00s1y, KOCBLTY,
MUKpPOKpHUCTANIOCKONUABIK);  ['CX onici;  YK-cnektp aliMarbIHAAFbl
dotoMeTpusi; HapMaKOJOTHUAIIBIK ChIHAKTAP.

AnpapiH-ana XpoMarorpadusuiblK Tajjayjiap 2 amnrtara JelH CaKTaJFal,
AFHA 1py TpoOIleciHe YIIblpaMaraH MaTepHalIbl  3€pTTEereHAe  THIMII
(opdexTuBTi). 2 anTagaH y3aK CaKTaraHAa AHAOTEHIl KOCBUIbICTAp Maiiia
oomamel  ga, JKKX  HoTmkenepiHe efoylp ocepiH  THII3IN  MYHJAM
Marepuaagapra OepiareH omicTi KOJJIaHy MYMKIHJITIH a3alTaibl.

bruomorusuiblk  MarepuaagaH OKIIaynay IPOIECCiHAe OapiblK AopiTiK
3arrap 2 Tomka OemiHemi: 1) KBIIKBUIABI JKOHE oJICi3 HETi3ai 3arrap; 2)
HETi3/11 cUMmaTTarbl 3aTTap.

Bapoutyp KbIIIKbUIBIHBIH TYBIHABLIAPHL. XUMUS-TOKCUKOJIOTHSUIBIK
Tanaayaa 0apOuTypaTTapibl CaHAbIK MOJIIEPIH aHbIKTay YIIiH Y@ ailMakTarsl
muddepeHranpl creTkpoPToMeTprs 911t KeH KOAaHbUIaIbl. Oic 6apOuTyp
KBIIITKBUTBI TYBIHJIBUTAPBIHBIH pH opTackiHa OalIaHBICTBI OPTYPIIi TAyTOMEPJIiK
dopmana Oosy kabineriHe HerizaenredH. pH 2-me GapOutyparTap epiTiHIIIE
200-300 HM TOJIKBIH Y3BIHIBIFBIHIA CHECIU(UKATIBIK a0CcOpOIMs KacUETiHE ue
eMec, KeToH/Ibl (MoHAanMaraH) ¢opMana 6onansl. pH 10-17a MOHOUMUIOBIBI
dopma Ty3uteni, Y@ alMarblHBIH CHEKTPIHAC KYThULy KaOlleTiHe ue
TeTePOIMKIIIL siApona Koc Oaimanesic maiga Oomamel. Kyrteuty A=240 HM
Oosranna Oaiikananel. pH 13 >koHe omaH korapbl OOJFaHAa CaKMHAIa €Ki KOC
Oaitnansic Ty3iieal. A6copOuust MakcUMyMbl A=255-260 HM-/1e OaiiKaaabl.

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

Jumunonsai popma
Keronas! popma Wmnnoneasr hopma
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Kannp! sxone "Hecenti Oapoburtyparrapra 3eprrey pH 13,0 xone pH 10,0
(A=260 HM) mnpenapar epiTIHAUICPIHIH ONTHUKAJIBIK THIFbI3ABIKTAPBIHBIH
albIpMalIbUIBIFbIH €cenTeyre HET13/Ie1HTeH, nuddepeHunanabi
CeKTpopTOMETpUs  YChIHBIIAABL. ~ CHeKTpOPOTOMETPHSIBIK  aHBIKTAYIbIH
mudpepeHITUaNIbIK BAPUAHTBI 197 HOTHXKE Oepell, OUTKEHI MYHIa KbIITKBLIIbI
epITIHIICH XJI0pohOPMMEH dKCTpaKIUsIaHFaH OapouTyparrapMeH oipre Oerje
3aTTapIbIH 9cepl OeTiI Topekee ecKkepiiei.

bapOutyparTapaplH MeJNIIEpiH €CeNnTey VIIiH, XYThUIYIbIH MEHIIIKTI
KOPCETKINIHIH ~MOHI KOJJaHBUIAJBI, OJ TeMeHrl Qopmyna OoibIHIIA
ecenTeiHenl:

A
El%ICM:
C-1
AN ]I - emmey Ke3lHAE aJblHFAH  ONTHUKAJIBIK  THIFBI3ABIKTAP
albIPMAILIbLIBIFBI;

C — 6apOutypaTTapAblH KOHIIEHTPALUSICHI, %0;
L — >kyThITy KaOaThIHBIH KaJIbIH/IBIFBI, CM.

KyTeimynblH ~ MEHIIIKTI  KOpCeTKimiH  aHbiktay yuiH 0,05 1
0apOUTYpaTThIH JoJI CaJMarblH CUBIMABUIBIFBI 1000 My emmieyim KojOara
campiti, 100 ™ docharter Oydepmne (pH 7,4) epitemi KoHE MYKHAT
apaylacThIpFaH COH, KOJIEMIH JUCTWIICHTEH CyMEH Oenrire AeiiH KEeTKi3e/i.

CupiMapuieiFbl 50 M1 emmeyim kombanapra 4, 6, 8, 10, 15, 20 mn
0apOUTYpaTThIH COWKEC EpITIHIICIH KYMbIN, KejeMmiH Oopatsl Oydepmen (pH
10,0) Genrire xetkizeni. EpiTiHaiiep cepUSCHIHBIH ONTHUKAIBIK THIFBI3IBIFBIH
cnexkrpogoroMerpae 260 HM TONKBIH Y3bIHABIFBIHAA 1 CM KBapUThI KIOBETaJa
emueiiai. Canpictelpy epitiHzaici  peringe pH 10,0 OGoparter  Oydep
konaaneuiaibl. Conan coH pH 130, ontukansik TeIFeBABIK emmeneni (pH 13,0
O0onybl YIIIH 2 KIOBEeTara Jla KYHIIprill HaTp KaHBIKKaH epITIHICIH
TaMbI3aMbI3).

ATNBIHFaH MOJIIMETTEP/l, KOFaphila KepceTuireH ¢opmyia OOHbIHINIA
O0apOuTyparTapAbIH MEHIIIKTI KYTHUTY KOPCETKIIIH €CenTeyre KOJIIaHbLIAbI.
OpPTYpAl mpenapaTTapiblH MEHIIIKTI JKYThULy KOPCETKIII 9pTypiii MOHIE
(B cw) 1€ sxoHe opOip MpubOp YLIIH TEKCEPY YCHIHBLIAIBL:
bap6uran 260
Bap6amun 195
Bbyrobap6uran 206
®enobapourtan 210
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OrtamuHan HaTpuil 195

BapOuTtyparrapabiH CaHIBIK MOJIIIEPiH creKTpodoToMepus daici
apKbLJIbl AHBIKTAY

2 mn Hecenti 50 Miu-mk kojgOara Kyiibil, oObekTi pH 2 Oonranmia
(omOeOan MHAMKATOp OOMBIHIIA) 2 TaMIlbl 2 H TY3 KbIIKbUIBI €pITIHAICIMEH
KbIIKbUIAaN 6. CoHaH cOH Ccysibl Oenin amy yimH 4-5 T©' Cychl3 HATpuid
CyJib(haThlH KOCaJbl )K9HE KoI0anarsl Kocnansl 10 Mi-ieH 2 peT Xia0popopMMeH
I MUHYTTal CUIKIN 3KCTpakiuwiaiabl. Xiopohopmasl cipiHaiaepai Kocoin 10
Ma (ocharte Oydepmen (pH 7,4) xyanel. XiopodopM KabaThiH Oesriil
TyTikke aywlcThipein 10 wmu 0,1 H Ky#miprim  HaTp  epiTiHAICIMEH
peakcrpakuusiaiasl. Cyinbl dazansl S MUHYT HeHTpudyranaiiasl. Konbara 5 mu
neHTpudyrartel Kyiibin pH 10 6ony ymiia 5 mi 6opartsl 0ydep (pH 10) kocaas
JKOHE alblHFaH epiTiHAIHI A=260 HM-1e cnekTpooToMeTpiel, KioBera 1 cm.
Cansictoipy epitingici petinae pH 10 6opartel 6ydep anpinansl. CoHaH COH €Ki
KIOBETara Ja 2 TaMmIUblAaH KYHAIprill HaTpAblH KaHbIKKAH epITIHJICIH
TeiMb3aAbl (pH 13 Oomy Kkepek), OalKbITbUIFAaH KaOWUIAPMEH MYKHST
apajacTeIpaabl kKoHe A=260 HM-J¢ ONTHKAJBIK ThIFbI3ABIFEIH ommei i ([1).

[IpenaparTeiy MeepiH MbIHA (hOpMyJia OOMBIHITIA €CETITEHII:

1 - 1000
C=—"7—"7-— ,
E e - 100

C — 6apoutyparrapasig 100 M1 HecenTeri MeJIIIepi, Mr;

J1 — 3epTTeneTin abcopOLusi MOHIHIH allbIpMAaIIbLIBIFbI
(Mpr13,0 — Hpr 10,0)

E — GapOutyparTapipiH MEHIIIIKTI )KYTHLUTY KOPCETKIIIII;

V1 — 3II0ATTHIH JKaJIIIbl KOJIEMI;

V> — aHBIKTayAa KOJIAHBLUIFAH ATFOATTHIH aJTUKBOTTBIK OOJIIri;
V3 — xs10poOpMIBI CipiHII KOIeMi, MIL.

BuocyiibIKTHIKTAFbl AMUHA3MHHIH CAHJBIK MOJIIIEPiH GOTOKOJIOpUMeETPUS
apPKbLIbl AaHBIKTAY Jici

5 wn  Hecenti pH 2-3  OosifaHmia KbIMBI3JBIK — KBIIIKBUIMEH
KBIIIKBUIAANBI, 2 peT (5 MiI-AeH) 23(pUPMEH SKCTPAKIIUSIIANIbI.

Ddupni cipinai tacra, cyisl ¢azansl pH 13 6onranma 50%-tik NaOH
epITIHICIMEH CUITUICH T JkoHe 2 peT 10 mut-nieH a¢upmeH cipiaaineial. ddupii
cipiHaiepal Kockli, ofgaH amuHazuHai 3 per (10, 10, 5 mm) 0,5 H KykipT
KBIIIIKBUIBIMEH ~ PEIKCTpaKIusIaiapl. KyKIpT KBINIKBUIIBI  PEIKCTPAKTTAPIBI
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koceim kesemidn 0,5 H>SOs epitimgiciven emmeyim konbama 25 wi-Te
KETKI3e/Il.

1 mn peskcrpaktka 6 Ma koHueHTpiai H2SOs kocambl (mpobupkamarst
KOCIla CYbIFaH COl1) apajCThIpbil epiTiHAIHI 10 MUHYT KailHam TypraH cy
MOHIIACBIHAA KbI3AbIpanbl. CoHaH cOH OeyiMe TeMieparypacblHa JeWiH Cy
acThIHAA ycTan caikbiHAaTaabl 1a @OK-Te KbI3FbUIT TYCKE OOsUIFaH €pITIHIHIH
ONITHKAJIBIK THIFBI3IBIFBIH OJIIICH T, KIOBETa 5 MM, KacChUI )KapbIK (PHIBTPI.

KonopumerpiieHreHn cbiHaMaiarbl aMUHA3UHHIH MOJIIIEPIH MyFaIiMIeri
KanuOpBTHl Trpaduk KeMeriMeH ecenteiimi. ['paduk Kypy sxoHe 1 wmr/ma
aMUHa3MHI 0ap CTaHIapTThl €pITIHAICI YIIiH KypambiHAa S5-TeH 300 MKr/mu
0oJIaTBIH KeJieCl MHTepBaarbl CyHbUITYIap AadbiHAanaasl: 5, 10, 20, 40, 60,
80, 100, 200, 300 mxr/mia. KaimbpoBThl rpaduk KYpy YIIiH )KOFapbia OepiireH
omicTeMe OOMBIHINIA KOPCETUITeH CYUBIITYABIH op 1 MII-HE peakuus Kypriziiaeii.
1 mu1 3epTeneTiH epiTiHAIAEr aMUHA3WHHIH TaObUIFaH MeJIepid (rpaduKTeH
aHBIKTAJIaThIH) 25-Ke KoOeHUTe 11, COH/Ia 5 MJT HECeNTeT1 IIpenapaThiH MOJIIICpiHe
coiikec Ooabl.

BrosiorusJIbIK CKABITHIKTAFbI Kei0ip a30TThHI Herizaepai IKCTPAKIHOH/AbI
dorTomerpus diciMeH aHBIKTAY

AJKamouaTap JKOHE KOINTEreH KypaMbIHJa a30Thl 0ap CHHTETHKAIBIK
KOCBUTBICTAp 9PTYPJIi KBIIIKBUIIBI OOSFRIIITAPMEH KYPJIEIi HOHIBI accoltuaTTap
Ty3eai. Ocbl Ke3[ie TY3UITeH KEIICHACP OPTaHHKaJbIK CPITKIIITEPMEH >KaKChI
AKCTPAKIMUTAHBIN, CYMEH apaJlacllalThiH Ka0aTThl ©31HEe TOH TYCKE OOSIHIbI.
HMonael accomuar epiTiHAICIHIH ONTHUKAIBIK THIFBI3ABIFEI 3€PTTEICTIH 3aTTHIH
MOJIIIEPIHE Typa MPONOPIIMOHAT.

Buoa0orusiyibIK CyibIKTHIKTAFbl XUHUHHIH CAHJIBIK MOJIIIEPiH
aHbBIKTaYy dicremeci

5 wn Hecenti pH 2-3 OonFaHma  KbIMBI3JABIK  KBIIIKBUIMEH
KbIIKbUIAANWABI, 2 per (5 wi-aeH) XJoppOopMMEH HSKCTPaKLMSIIAUIbI.
Xnopodopmabl cipiHai Tactamn, cyibl (azanel pH 9-10 Gomranma 25%-Tik
aMMUaK EpITIHIICIMEH CUITUIEHIl XKoHE 2 peT 5 Mi-AeH XJIopopOopMMEH
cipiaaienal.  XmaopoopMabl  CIpiHAUIEpAl KOCHIN, OFaH XWUHUHTE TOH
peaKIMsUTap bl KACAIbI:
a) 2-3 Tamuisl xjopodopm cipiaaicide 1 mi 0,1 H KYKIpT KbIIIKBUIBI €PITIHIICIH
Kocazpl, OHBI YK okapbIFblHIA Kapaiapl. XuHUH Oap Ooyica Keriuigip
daroopectieHnus OalKaiab.
0) 1-2 TaMIiibl 3epTTEIETIH ePITIH/IHI 3aTHIK IIBIHBIFA TAMBI3BII, OJ1 KETKEH COH
O1p Tamiibl 1%-TiK Ty3 KbIIIKBUIBIMEH | TaMIITbl aMMOHHM POJIAHKII €PITIHIICIH




ONTUSTIK-QAZAQSTAN SOUTH KAZAKHSTAN

MEDISINA MEDICAL
AKADEMIASY ACADEMY
«OHTycTiKk KasakcTaH MeauuuHa akanemusicoel» AK AO «lOxHo-KasaxcTaHcKas MeAUUMHCKAS akaneMusa»
dapMalleBTUKAIBIK KOHE TOKCHKOJIOTHSIIBIK XM Kadeapachl 044 -55/ 03-c1p.63
JIeKLIMOHHBIN KOMIUIEKC «brnoananmuTrnyeckass XUMUsl 1 TOKCUKOJIOTHS u3 3

KocaJibl. XUHHH Oap OOJFaH JKardaiija WHE TOpi3[l MHUKPOKpPHUCTAIIAp Iaiiia
0oJ1aIbl.

XuHUH Ta0buIca, GapiblKk xjaopodopM cCipiHaepiH aimainbl. Kyprak
KaaeIKTL 10 mut 0,1 H Ty3 KBIIKBUIBIHAA €PITII, KEJeCl YITiAe 3epTTeial.

benrimr TyTikke 1 M1 Ty3 KBIIIKBUIBI €pPITIHAICIH KYWBIN, OFaH 9 mu
anetatTsl Oydep (pH 4.,6), 5 mi 0,1%-Tik Tponieonun 00 CyJibl epITIHAICIH )KOHE
5 mn xaopodopm kocaabl. Kocrmanbl 5 MuHyT O0iibl apanacteipanbl. Cylibl
epITIHAIHI TaFbl 1a 5-6 peT XJI0pOPOPMHBIH KaHA MOPLHUACBIMEH apaaCThIPaIbl
(1 Tamibl conFbl xJ0podopm cipinaici 3-4 TaMillbl METHJI CHUPTIHJAET] KYKIPT
KBIIIKBUIBIHBIH  1%-TiK epITIHAICIMEH TYCIH e3repMereHiie). Xiaopohopm
CIpIHILIEPiH KOChIN, keyeMiH 50 mur xeTkizemis. 10 ma xjmopodopM cipiHaiciHe
10 mu xsopodopm xoHe 2,5 MJI METHJI CHUPTIHAET] KYKIPT KbIIIKbUIBIHBIH 1%-
TIK €piTiHAICIH KocaMbl3. KpBBBUT-KYJITiH Tycke OosuiraH epiTiHaiHi ®IK-te
dboToKOTOpUMETpICHL, KaphIK (UIALTPI Kachla, KoBeTa 5 MM. CanbICThIpY
epITIH/IC] — XKaHa aiianFaH XJI0podopm.

KonopuMerpienren cbplHaMajarbl XWHUH MOJIIEPIH MYFaIiMIETi
KanuOpoBTIK rpaduk kemeriMeH ecenteiial. I'paduk kypy ymin 1 ma-ge 1 mu
KYKIPT KBIIIKBUIABI XUHUH Oap epiTiHAICIH nabiHaaiibl. Ochl epiTiHiIeH Oip
karap Oenrim Tyrikrepre 0,05; 0,1; 0,2; 0,5; 0,7; 0,8; 0,9 sxoHe 1 mi1 cTaHIAPTHI
epITIHAL KYSbl, KeseMiH 1 MJI JKeTKi3el, api Kapail OosuiFaH epiTiHAl any YIIiH
’KOFapbIIa KOPCETUITeH IEH )KYMBICTHI JKaJIFaCThIPAIbI.

4. NimrocTpaTuBTI MaTepuadl:
- npe3enTanus Microsoft Power Point.
5.¥ chbIHBLIFaH d1e0uerTep
Heri3ri:
Ka3ak Tiiinge:

25. ApwictanoBa, T. A. DBHONOTHSIBIK MaTepualiaH MUHEpaIIay oIiCiMEH
OKIIayJIaHATBIH yJIBI JKOHE KYIITI ocepii 3arrap TOOBI: XUMHS -
dapmanieBTuKabIK (Gak. [V Kypc CTyAeHTTEpiHE apHajifaH OKy Kypajbl / -
Anmatsl : DBepo, 2012. - 100 oet. C

26. ApwictanoBa, T. A. BHONOTHSIBIK MaTepUagaH dKCTPAKIUS OJIIiCI apKBIIbI
OKIIayJaHATBIH yJIBI JKOHE KYIITI ocepii 3aTTap TONTAapbl: XHUMHS -
dbapmaneBTUKaIBIK (QakynbTeTiHIH [V-Kypc CTyaeHTTepiHe apHaJiFaH OKYy
Kypasbl / - AnMatsl : OBepo, 2012

27. MyxamerkanoB, A. M. XuUMHANBIK KapyIblH JKaINbl >KOHE MEIUIIMHA-

TaKTHKAJIBIK CUITIATTaMachl : OKy Kypajibl. - 2-0ac. - Kaparanasl : KK "Ax
Hyp", 2013.
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17.

18.
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20.

Opnabaesa C.K., CepikbaeBa A.Jl., Kapakyinosa A.IIl., )Kymaraesa I'.C. Cot-
XUMUSUIBIK CapanTtay >KOHE aHaJIMTHUKAJIBIK JUarHocThka. OKy-9IiCTEeMENiK
KypaJsibl. — AnmaTtser: «9Bepo» Oacmackl, 2016. -2800.

TyneeB, WM. KinHUKanblK TOKCUKOJOrUsA: OKYy Kypanbl/. - IIbIMKEHT:
"Hypnmana - LTD", 2013. - 592 Ger. c.

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

opbIc TiTiHAe:
Bepreiiuuk T.X. Tokcukojgorudaeckass XuMust: y4eOHUK JJIsI CTYZCHTOB (apMm.
By30B U (akynsreroB / T.X. Bepreitunk; pen. E.H. Beprettuuk . - 3-¢ usn.,
nepepad. u nor. - M.: MEInpecc-undopm, 2012. - 432 c.
[Tnerenéna, T. B. Tokcukonorunueckas xumusi: yueonuk /. - M.: I'D0TAP -
Memna, 2013. - 513 ¢
Tokcukonorndyeckas XuMHs: META0OJU3M M aHAIN3 TOKCUKAHTOB: y4eOHOE
nocobue + CD/ nox pen. H.U. Kanetunoii. — M., 2008. — 1016 c. [Tepemner.
Tokcuxonornyeckass xumusi: yueouuk / mox pen. T.B. IlnereneBoit. — 2-oe
m3a. — M., 2008. — 512 c. [lepenner.
TCX-CKpUHUHT TOKCHUKOJIOTMYECKUA 3HAYMMBIX COCAUHEHUM, H30JUPYEMbBIX
OKCTpakien u copbuueit : yudeOHoe mocobue / I'.B. Pamenckas, I'.M.
PonuonoBa, H.M. Ky3uenoBa u A.E. IletyxoB ; pea. A.Il. Ap3zamacues . - M.:
I'SOTAP-Menua, 2010. - 240 c.

3JIEKTPOH/IbI 0aChLIBIMAAP:
AHanuTH4ecKast JUAarHOCTUKA HapKOMaHUU u TOKCUKOMAaHHH.
buoananuTudeckass XuUMHUS U TOKCHUKOJIOTHS [DIEKTPOHHBIM pecypc /
FOKI'®A; Men. u dhapmareBTuueckuii GakyIbTEThl. - DIEKTPOH. TEKCTOBBIC
naH. ( 25,4 M0). - lllemmkent: b. u., 2011. - 31 ont. auck (CD-ROM).
Tokcukosnornyeckas XuMus. AHATUTUYECKAsT TOKCHKOJIOTUS [DIEKTPOHHBIN
pecypc]: yueOnuk / moxa pea. P. Y. XabpueBa. - DJIEKTPOH. TEKCTOBBIE JIaH.
(43,7 MB). - M.: U3narenbckas rpynmna "['D0TAP- Meaua", 2010. - 752 c.
a11. ont. guck (CD-ROM)
XWUMUYECKHE OIMACHOCTH M TOKCHUKaHTHI. [IpuHIMmbel 0e30MacHOCTH B
XUMUYECKOM JTabopaTopuu [ DNEKTPOHHBIN pecypc] : yueOHoe nocooue / JI. B.
EBceeBa [u ap.]. - DnekTpoH. TeKcTOBbIe JaH. (47,2M0). - M.: "Jlutteppa",
2017. - 371. onit. muck (CD-ROM).
XUMMSUTBIK ~ KayiNTep MEH YBITTBUIBIKTap. XHUMHSUIBIK —3€PTXaHaaFrbl
KayIlCI3AIK  YCTaHBIMIAPHl  [DJIEKTPOHHBIA pECcypc|: OKy Kypalbl =
XUMHUYECKHE OIMACHOCTH H TOKCHKaHTHI. [IpuHIumbel 0Oe30macHOCTH B
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10.

6.

XUMUYECKOH Taboparopun: yuebHoe mocodue / Y. M. JlarxaeB. - DIEKTPOH.
TeKCTOBBIE AaH. (67.9MO0). - M. : "Jlutrreppa", 2016. - 48006. ¢

KOCBIMIIIA d1edueTTep:

Kysemenko, A. H. Craggaptuzanys 1eKapCTBEHHOTO PACTUTEIBHOIO ChIPhS U
pPacTUTENBHBIX COOPOB METOJIaMH HOHO-3KCKIIFO3MOHHOM U ra30- dKUIKOCTHOU
xpomarorpadun: MmoHorpadus. - Aamatsl : OBepo, 2017. - 120 c.

Cpay0Oae, E. H. OHaipicTiK TOKCUKOJOTHS HETri3l. OHAIPICTIK ylap »KoHE
yJIaHyJap: OKy-9JlicTeMeliK Kypas /. - Aimatsl : 9Bepo, 2014. - 156 Ger. c.

bakpbliay cypakrapbl

~ AnKanouarapsl TOOBIMEH TyHOara TYCipy PEaKTHUBTEPIHE ... )KaTaIbl.
| BepTpan peakTHUBBI

| Opaman peakTUBBI

| MaHIeTMH peaKTUBBI

| Mapku peakTHBBI

| ®pene peakTUBBI

~ Maiiep peakTuBi - Oy ... .

| Kanmuit TeTpanoIMEpKypoaThl

| bocdhopbiMOIHOAEH KBITIKBUIBI

| pochopibiBoIBGPaM KBIIITKBLIEI

| Kanuii TeTpanoABUCMYyTaThI

| Kaui noAUAIHICT1 O epPITIH/IC]

~ Arnkanmouarapbl HISHTHPHUKAIUIAYJa KOJIAaHATHIH TYCTI PEaKTUBTEPTE ...
KaTaJbl.

| ODpaman peakTHBi

| Beprpan peakTusi

| Aparenaopd peakTusi

| 30HHEHIITeH pEeaKTHUB1

Bymapa peakTusi

~ @pene peaKTUBBI KOHII. KYKIPT KBITIIKBUTBI MEH ... TYPAJIbI.
| MOTTMOIEH KBITITKBLTBIHAH

| BaHAIMI KBIIIKBIIBIHAH

| popmaniperuTeH

| a30T KBIIIKBUTBIHAH

| YIIXJiopcipke KbIIIKbITBIHAH

~

AJKanouaTapabl ... OIICIMEH OeJlim aly KbIMBI3JABIK KBIIIKBUIBIMEH

KBIIIBIKBUIIAaHFAH CY/IbI KOJIaHyFa HET13/IeTeH.
| BacusbeBa
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| Bayio
| Kpamapenko
| Crac-OtTo
| [TortoBa

~ ... 9ICl WIipireH OHUOJOTUSIIBIK MaTEpHaJJaH YJbl 3aTTapAbl Oeiiin amyra
THIM/I.

| Crac-OtTo

| Bayio

| Kpamapenko

| BacusnbeBa

| IlormoBa

~ KeIIKBUIIBI CYJBI  CHIFBIHIABUIAPIAH OPTraHUKAJBIK EPITKIIITep apKbLIbI
OKCTPAKIUSUIAHATBIH YJIbl 3aTTap TOOBIHA ..., KCAHTHH TYBIHIBUIAPHI, JKEKE
QJIKAJIONITap >KaTaabl.

| GapbutypatTap

| penoTHazMH

| OeH30AMa3enH

| MOPOUHHIH CHHTETUKAJIBIK YKCACTaphl

|noHnH

~ Hecenreri 6apOutypartap sl aHBIKTAY YIIIH *KYPri3UIeTiH ajablH-aja ChlHaMa
OCBHI 3aTTaP/IbIH ... PEAKIUSICHIHA HET13/I€ITEH.

| kobanbT areTaThl MEH JIMTHH rHapoKCHL

| M3omponuIaMUH MEH KOOATBT TY31aphl

| MTUpUAMH MEH MBIC TY3IaphI

| xHoprHKHO I

| pomamun 62K

~ MypeKCUApeaKIusIChIH ... OepMEH/Ii.

| rekcenan

| Gapbamun

| GapOuTan

| perobapOuTa

| sTamuHaN-HATPUIT

~ XJTOPIUHKHUOATICH PEAKITHS ... TOH.

| OyTobapOuTanra

| THOnICHTAFa

| rekcenasra

| rekcabapOuTanra

| HOKCHpOHFa

~.... 6apbavmJIBIH HECET apKBLIBI OOJIIHETIH meraomari OOJIBINT TaOBLIA/IBI.
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| 5-a1Hn-5-(3-THAPOKCH-3-MeTHIOY THIT)-0apOUTYP KBIIIKBLIBI

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

| 5-3THn-5- m —THAPOKCUDEHUITOAPOUTYP KBIITKBLUIEI

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

| Dtun-5-(okcu-3-metui-1-6yTii)-5-6apOouTyp KBIIITKBLUTBI

~ Bapbavun (aMHUTAJI-HATPUM, amMoOapOUTaANI-HATPUM, amMrII00apOUuTaI-HATPUNA) —
Hatpuil D-M30aMIIT-5-3TUI0APOUTYPATHI ... OOJIBIIT KEIEIi.

| Q11c13 aniel 1oM1 aK aMOpQTHI U1CCi3 TUTPOCKOMUSIIBIK YHTAK

| aK MHE TOp13/11 MiCCi3 KpUCTaIaAap

| aK KpUCTaNIbl YHTAK ©31HE TOH Hici 6ap

|oJIci3 ambl 1OM1 aK KpUCTAIbl YHTAK HEMece aK TYHIPIIIKTEp

| aK HEeMece QJICci3 capbl KOOIk TOpi3i Macca

~ bap6amut ... 3aT peTiHae KOJIIaHa/Ibl.

| TBIHBIIITAHIBIPFBII KOHE KYPHICKAKKA KapChl

| BICTBIKTBI TYCIPETIH

| KaOBIHYFa KapChl

| aypyasl GacaTbiH

| aHTUXOJIMHACTEPA3/IbI

~ Bap6uran (BEpOHa, 5,5-TUATHIOAPOUTYP KBIIIKBUIBI) ... .

| QI1C13 albl 1OM/11 aK KPUCTAJIIBI YHTAK

| aK amop®d KpHCTaABI MiCCi3 TUTPOCKOMMSUTBIK YHTAK

| aK MHE Topi3/1 KpUCTaIAap

| aK KpUCTaJIJIbl YHTAK HEMECeakK dJICi3 alllbl IOM/I1 aK TYHIPIIIKTep
| aK HEmMece aJIci3 capbl KOOIK TOpi3/Il Macca

~ ... Gapburan/IbIH HECEM apKBIIbI OOTTHETIH Merabomuti OOJIBIT TAOBLIAIBI.
| 5-9THIT-5-B-0KCHAITUIIOAPOUTYP KBIIIKBLIBI

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

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

| OTrn-5-(okcu-3-meTmin-1-6y T )-5-6apOouTyp KBITIIKBLUTBI

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

~ bapOuranra KYKIPT ~KBIIIKBUJIBIH KOCKAHHAH KEWiH TMpenapaTThiy
MUKPOCKOTIIEH KaparaH/a KbIIIKbUABIK GOopMackl Ty3UIe/ll, COFaH OalIaHbICThI
... TY3LIe/l.

| Tycci3 Memaip TiK OYpBILITH TPU3Maaphl

| chepona TypiHae TONTAaCKAH TUIACTHHKAJIAP
| KbI3BUI-Capbl UHE TOPI3/1 KpUCTANIIAP

| p0M6 HiHIiHiHI[eFi KpHUCTAJIIAp

| JKaChIMBIK TYPIHJET1 KpUCTAIIAP



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
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~ bap6urar MBIC TY3/Japbl XOHE MHUPUIWHMEH ... MIIIHACC KYJITIH KpUCTalgap
TY3€/I1.

| TIKOYpHBIIIITAp, IPY3 KOHE KYJIABI3IIATIAp

| chepoun TypiHae TONTACKAH TIACTUHKAJIAP

| KbI3bUI-Capbl MHE TOPI13/1 KpUCTAIIap

| ’KaChIMBIK TYPIHJEI1 KpUCTAJI AP

| pOMO MIMIIHIHAET] kpucranap

~ ®eHobapouTa ..., XOpesHbl eMJIey YIIiH KOJAaHabI.

| smtencus

| Mmansapus

| CYBIK THIO

| OpoHXHUT

CUHYCHT

““Nay! (beHO6ap6HTangHg HECeIl apPKbUTEI 0OJIIHETIH META0OIHTI OOJIBIIT TaOBIIAE.

| 5-31Hn-5- m —THAPOKCHDEHUTOAPOUTYP KBIIITKBLTBI

| 5-31Hn-5-(3-THAPOKCH-3-MeTHIIOY THIT)-0apOUTYP KBITIKBLIBI
| 5-9THI1-5-B-0KCUAITUIOAPOUTYP KBIIKBLIEI

| DTrn-5-(okcu-3-metni-1-6yTii)--5-6apOouTyp KbIIKbIIBI

| 5-(3'-rua-poxcudyTHI) -5-3THAOAPOUTYP KBIIIKBLITHI

~ BytoGapouTtan ... TabneTKaIapbIHBIH KypaMbIHa Kipe/l.

| «benonm»

| «{uTpamon»

| « DUHIIETICUHY

| «bapbaden»

| «bpomuTamy

~ ... OyTOGap6uran/IbIH HECENTICH 0OIIHETIH MeTa00IUTI OOJIBITT TAOBLIA IBI.
| 5-(3'-Tua-pokcnOyTHIT) -5-3THIIOAPOUTYP KBIIIKBLTHI

| 5-3THn-5-(3-THAPOKCH-3-MeTHIOY THIT)-0apOUTYP KBIIKBLIBI
| 5-3THI-5-B-0KCHATHIIOAPOUTYP KBIIIKBLTHI

| Dtun-5-(okcu-3-metni-1-0yTii)--5-6apouTyp KbIIIKbLIbI

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

~ DTaMHHAII KYPBUIBICHI MEH dCePi JKaFbIHAH ... YKCaC.

| GapbamunI'C

| penobapOuTaire

| GapOuTanre

| TMOTIEHTaNTe

| rekcenasre

~ [onsippl epITKIIITEPMEH YKCTPAKIMSIIIAHATHIH YIIbI )KOHE KYIITI 9CEp €TETIH
3arTap TOOBIHA ... KATaJIbl.



http://www.xumuk.ru/farmacevt/204.html
http://www.xumuk.ru/encyklopedia/2202.html
http://www.xumuk.ru/biospravochnik/600.html
http://www.xumuk.ru/encyklopedia/462.html
http://www.xumuk.ru/biospravochnik/600.html
http://www.xumuk.ru/encyklopedia/462.html
http://www.xumuk.ru/encyklopedia/462.html
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| OpraHuKaIbIK KBIIIKBLIIAP

| MUHEpATIBI KBIIIKBLIIAP

| mecrunarep

| KeMIpCYTEKTEp/IiH TaJIOr€HTYbLAbLIapbI
KaHBIKKaH CLITLIEP






