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FoliabiMu 3epTTeyJiep Herizinaeri MyHall KaJaabIKTaApbIHbIH YJIbl Ta31apbl
MEeH OPraHuKAJbIK KOCHLUIBICTAPHIHBIH a1aM aF3acbIHa dcepi

MysHaii-ra3 eHepkaciOiHiH naMyblHa OallaHBICTBI ajaM iC-OpeKeTi HATMIKECIHIE aTMOC(EepaiblK ayaHbIH
JIacTaHybl Ka3ipri yakbITTa ©3eKTi O0ubln caHanaasl. MyHail @HepKacin OpbIHAAPbIHAAFEl KOPIIAFaH OPTaHbI
JacTaynibl KOMIIOHEHTTEp KaTapbhlHa KOMipCyTEeKTep, MEpKAIllTaHJap JKoHE KYKIPTCYTeri jKaTalbl. ATallFaH
CHIIATTAFbl YBITTH KaJJBIKTAPMEH ayaHbl jacTay ajaM JCHCAyJbIFbHA HAKThl Kayiln TeHAipeai. beHsuH,
MasyT, alleTOH, OCH30JI CEKUIII OPraHUKANBIK EPiTKIINITEp IiH KOJIIaHbUTYbl CAIapbIHAH TY3UITCH ra3aapMeH
alfiMakKThIH JIaCTaHYbIH epekiue aiityra OGomanpl. [HrHeHaNbIK. TYPFBIAaH KYKIPTCYTeKTiH arMocepaibik
XMMHUSCHI YIIKEH KBI3BIFYIIBUIBIK TYAbIpaibl. ATMochepanbik ayaFa TYCKeHAe, Oy ra3 OTTeri MeH 030HMEH
opekeTTecil, KYKIpPT ra3blH Kypaiigsl. By -Ta3 cymeH OipikTipiice KYKIPT KBIIIKBUIBIH TY3€adi, YHEMi
TOTBIFazbl, KYKIPT KbIIIKbUIbIHA aifHanmanbl. Ayaja KYKipTCYTeKTiH TOTBIFYbl Ke3iHAe KYKIPT rasel, cyna
TOTBIFY Ke3iH/e KapamailbiM KYKipT Ty3ineni. MyHail TacsiMajigaHaTbIH MEKeMeNep/IiH KYMbICKepiepiHe ae
MYHa#l KaJIbIKTapbIHAH TiKeJEH TOHETIH Kayil »oFapbl. JleMek, oHIipic OpBIHAAPHIHBIH )KaHBIHAA TYPATHIH
XaJIBIKTa KaTepJiH JKOFaprbl NeHredinae Typ. TypFbUIBIKTBI XaJIBIKTApFa TapaifaH 3USH/BI KOPCETKIITep
OipmeH ocepiH THri3dece ne, CO3BUIMAIBL yJIaHy HOTIDKECIHJE ar3ara alTapiblKTail 3USHBIH THTI3eli.
3eprTeynep KOpCeTKeHAeH, aTalFaH yBITTH 3aTTap a3 MeJIIepAe ajaiija y3ak Mep3imie acep eTyiHeH
aJlaMHBIH JKYHKe, )KYPeK, UMMYH/IbIK, aCKa3aH-11IeK JKoHe 0acKa Jia 1eHe JKyielepi )KyMbICBIHBIH OY3bUTybIHA
okeneni. Bapnblk yinma opraHUKamblK epITKIIITEp ajaM ar3achblHa OKIIeCi, Tepici, ac KOpBITY Myllelnepi
apKBUIBI EHill, XYHKe XOHE Maifl TIHIHIEpiHJe )KUHAKTaIabl. XUMHUSIBIK KYPbUIBICHIHA COHKEC YBITTBUIBIK,
ar3ajiarbl Tapany KodpQuIEeHTi SpTypii 6osaasl.

Kinm ce3dep: MmyHail eHIMAEPI, KYKipTCYTEK, MEPKAIITaH, aleToOH, OCH30JI, OTTET1, 030H, KYKIPT KBHIIIKBLIEL,
€HOEK FMTUeHACHI, KOHLIEHTPALIUSL.

Kipicne

Tabury’ OpTaHBIH TEXHOTCHII TOKCHHACD CalmapblHAH JacTaHybl — OYTIHTI KYHHIH aWIIBIKTHI
MoceJieciHe aHalbIN OThIp. OChIFaH opail, IKOJOTHUSUIIBIK JKOHE TEXHOTCHIIK (aKTOpIaplbIH Tipil ar3anapra
acep eTy MacenenepimMeH myrbuiganateiH BYY capammbuiap TOOBI ep O€TiHIH MyHalMEH JIaCTaHYbBIH
TIPIITIKKE 3aiajbl MOJ JIETeH KOPBITHIHJBIFA KeJai. Ocipece, anaM JIeHCAyJNbIFbl YIIH €H Karepii
KOPCETKIMTEP/iH iIIiHAe aJIbIMEH TIPIILTIK €Ty OPTACHIHBIH KOMiPCYTEKTEpPMEH, KYKIpTCYTEKTEpPMEH, aybIp
MeTajJapMeH, paAHO0aKTUBTI KaJIBIKTAPMEH JIacTaHybIH atafpl. Kacnuii TeHi3iHiH MaHBIHIAFH eNAep YIIiH
OpPTaHBIH YJbl 3JIEMEHTTEPMEH JIACTaHy Maceieci e3eKTi OoJbln OThIp. baTwic ennepiHiH 3eprTeyiepiHe
cyiiercek, Kacrmii TeHi3iHme OYTIHTI TaHAa IIaMaMeH MOJISNIEHTeH 6,5 MJIpI TOHHA MYHAaW MEH Ta3 KOpPbI
0ap. Ockl KepceTKilmTepiH 6,5 MIpA TOHHA MYHAWBI MEH ra3/biH 2,15 Mipa ToHHa MyHaitel MeH 0,91 Mipa
TOHHA ra3bl — Ka3ak »kepiHe THecumi [1]. by mereHimis emimiszeri TEHI3EH aJbIHATHIH Kapa ajaThIHJIBI
SHJIpy/le ayaFa TapalaThlH 3WSHIbI Ta3apAblH MEJIIEpP] 1€ COFYPIIbIM YIIFasiabl.

PecryGIMKaHbIH HepCIIEKTHBAIBI MyHA#-ra3 ay1aHapbiHbIH aynanbl 1700 MbIH KM-Te TeH, Oyi1 GyKin
ayMakThlH 62 %-maH actamblH Kypaiinel [2]. Byn kepcerkim OoiblHINA ediMi3ne MyHail MeH ra3
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morbipaanFral 14 aman meH 207 keH OpBIHAAPHI KYMBIC kKacayaa. | eoNoTHsITBIK 3epTTeyliep HOTHXKECiHe
cyiieHcek, OyJ1 aliMakTarsl MyHail MeH Ta3 Kopsl 4,8 Mipa TOHHaHBI Kypaiiabl. An sxanmnsl KasakcTanmarsl
MyHail KOpBIHBIH Oomkambl 20-25 MiIpA TOHHara Garanamran. Al ra3 Kopbl 6 TpmH M. OchlHaii
ecenTeyJIepMeH elliMi3 TyHHeXY3iHae Kapa alThlH KOpbl OOMBIHIIIA OH EKiHII OPBIHIBI UEICHETIH ipi MyHal
JepkaBaJIapBIHBIH Oipi. OHIIpETIiH MyHANABI KOPIITi efepre TachiMayay OaphIChIHIA Ja STIMI3 eJIeyIi pes
aTkapaasl. ColikeciHIle, MyHail TaChIMAJBIHBIH TYPJl 9ficTepl maiiianmaHputafgsl. PecmyOnuka aymarbiHIa
Kazakcrannarel MyHail TackiManaayablH €Ki 0arbIThl Oap. TackIMan bl MarucTpaiablK KyObIpiap apKbLIbI
XKy3ere acyblH OapneireiH Jepiik «KazTpancOitmy AK enmiinece, TeHi3 (IOTBIMEH TachIMalIayabl
«Kasmoprpaucdmor» XKIIC xy3ere aceipaabl. OcblFan coiikec, peciyOinKa ayMarblHAa OHAIPUITeH MyHau
JKaIbl Y3BIHIABIFEL 7 585 KM KypalTelH MyHail KyOBIpIapbl apKbUIbl KOpLIiJIeC MeMIIEKETTepre Y3IiKCi3
TaceIManganynaa [3].

3epmmey bapwvico

Koram/ia KaJbINThl Jopexke/ie KONTETeH XUMUSUIBIK 3aTTapabl ajaM 0anachl KOJIAHBIIL Kenemi. Anaiina
TipKenreH 23 MWJUTMOHHAH acTaM XMMUSIIBIK 3aTTaplblH TEK a3 FaHa OeJiri ajgaM ar3achblHa 3USHCHI3 eKeHi
aHBIKTaNFaH [4].

XXI raceipabiy skahaHIbIK 3aMaHbIH/IA aJiaM MOMYJISIUACHIHA dCEPIH TUTI3ETIH MYHAH KaJlIbIKTapbIHAH
TY3UITEH XUMUSJIBIK 3aTTaplbl peTTey MeH Oaraiay VIKEH Macelere aiHaijbl. [Y3UINeH XUMHSIIBIK
3arTapael Oackapy jkoHe Oakpluiay CTpaTerwsiiapbl MaijalaHyFa pYKcaTTapfbl Oelrifiey jXoHe BIKTHMAl
3USHIBI OCepJepl IIeKTeY YIIiH OapFaH CaWblH JKETUIAIPIIreH YATWICPAl Tajgam eTedi. XUMUSUIBIK
3aTTap/blH KCHICTIKTIK oHE YaKbITTHIK TapalyblH €CKepy MEH ajaM JeHCAYJIbIFbIHA 9CepiH aHBbIKTay Oi3/iH
JKYMBICBIMBI3/IBIH Kypamjaac Oemiri 0oibin TaObuiagpl. MocereH, MyHall KaNAbIKTaphl CalJapblHaH Maiaa
OoJrFaH yIIiTa KeMipCyTeKTep ajaM ar3achIHIaFbl 3aTTapMEH e3apa OaWilaHBICKa TYCKEHIE, KYWKE KyHeciHe
3USH/ABI ocepi JKoFapbutaiapl. JKyMbIC OapbICBIHAA YIBl JIACTAyIIbl 3aTTAPAbIH TachIMalJaHybl MEH
JMIMHAMHKACHl OOWBIHINA FHUTBIMU KYMBICTAPABIH HOTHXKENEP] CabICTHIPMANBl TypJe TanganFaH. CBIPTKBI
opTaHbl imKi (amamM) MeH OalTaHBICTBIpYFa MYMKIHIIK OepeTiH HeTri3ri Mocenenepre OacThl Hazap
ayJapbliajipl, aTan alTKaH/a:

e MyHall KaJJpIKTapblHAH TY3UITEH JIACTAYMIBI 3aTTap aJaMHBIH pEIeNTOpIapblHA KETKCHHEH KeiiH
ajJiaM JieHcayJIbIFbIHA Kamail acep eTemi?

Jlactayuibl 3aTTapAblH KO3FAJIFBIIITHIFBIH SKOJOTHSUIBIK OakplIay YIIKBINTHIK, COpOLus/mecopOus,
epIrilTIiK, XUMHSUTBIK KYPBUIBIM (97 MOJIEKYJNAIbIK MilliH) j)KOHE KOpIIaraH OpTaMEH OPEKETTECY CHSKTHI
HETi3T1 (PU3HMKANBIK KOHE XMMHSJIBIK KAaCHEeTTEpPMEH OainmaHpICThl [5]. MyHail TachiMannaHaThIH aiiMaKTa
maiima OoOJIaTBIH KeMipTeri aTOMIAPBIHBIH, KOMIPCYTEKTEPIiH JKOHE CHHTCTHUKAJBIK OPTaHUKAJBIK
KOCBUIBICTap/IbIH HeMece TaOuFh, OHMEITeH KOChUIBICTAp/IbIH TUHAMUKACH KOpIIaFaH OopTaja Te3 YJIFaibIm
KEJIe J)KaTKaH YJIbI TOOBI OOJIBIT TAOBLIA TEL.

[lexTi KOMipCyTEeKTEep MCH KOMIPTETI aTOMIAPBIHBIH CaHbl OipJel KaHBIKIAFaH KOMipCYTEKTEPMCEH
CaJBICTRIPFaHa a3 YBITTHI 9¢Cp eTeii. bys sSFHU, KaHBIKIaraH KeMipCyTeKTepnaeri 6oc OalimaHBICTaApIBIH
00JybIHA OaJIaHBICTBL IICKTI KOMIPCYTEKTEpre KaparaHa JIcHe KYPhUIBIMAAPBIMEH XUMUSIIBIK OPEKETTECYTe
OHall eHeriHAiriMeH TyciHmipineni. CoHpail-ak, OyJl €3 Ke3iHAE ar3ajarbl Maillap MEH CYHBIKTBIKTa
SpITIITIK KacheTiHe OaiIaHBICTHI OoJafbl. ATalFaH 3aTTapAblH JUHO(IIBAI OOMyBl OHBIH KOMipTETi
aTOMJIapbl-'CaHbIHBIH APTYbIMECH OalJIaHBICTHIPBUIAABI. MaoceeH, MalaapAarbl EpITIITIKTIH KaHIaFbl
epIrinIrikke KarblHACKI HEFYPIBIM JKOFapbl 0oJica, KOMIPCYTEKTEpHiH JMNouaTepre 0ail opTajiblK KyiKe
KYHECiHE acepi €Tyi COFYPIIBIM Kebipek 00JIabl.

Xoil Hicke e KeMIpCyTeKTep KaTapblHAarbl mapaduHaep MeH oneduHaepacH e3relie, ceOebi xemen
yJlaHy Ke31HJETi YBITTHI 9cep €Ty KYIIi KeMipTeri aTOMAapbIHbIH CaHbIHA KATBICTHI OOJIFAHABIKTaH TAOUFH
TYpJE ©e3repicKe YIIbIpaMmaipl. ©3re KeMipCyTeKTep CEKUdl, JKbUIAaM YJIaHy Ke3iHIe CO3bLIMAllbl acep
€TEeTIH XOII HICTI KeMipCyTeKTep KaHHBIH, XKYHKe KyieciH ayblp 3akbiMaaiasl. COHBIMEH KaTap, MyHail
KYpaMbIHJIa a3 MeJIIEp/ie YhITThl KaHBIKIAFaH KemipcyTekrepiae kesneceni. OHIall KeMipCyTEKTEpIliH
KypaMbl MyHail KeH OpbIHAapblHa OallIaHBICTBI op Typii Oonanmel. Onap MyHall aiy Ke3iHIe ayaHbl
nactaiasl. MyHall KaJabIKTapblH aliblK ajlaHFa Teryi cajapblHaH KOMIpCYyTEeKTep/AiH TackiMajnay Hemece
MyHall eHJEY KOCIMOpHBI OpHaJacKaH ayJaH TYPFBIHAAPBIHBIH  aF3achlHAa 9cepl  CO3BUIMAJEI
WHTOKCHKAIUSIMEH OaliKaapl.

Mymnait eHiMIepiHiH KaTapblHa OCH3UHACPIIH (OTHIH XOHE ePITKIIITEePAiH) OPTYPIi TypJiepi: JUTPOUH,
yauT-ciupuT (OCH3WHHIH XKeHiT QpaKkiuscel), MyHail CONBBEHTI (XOLI MICTI KOMIPCYTEKTEP/IiH KOCIachl —
OCH3MHHIH ayblp (pakiusCchl), TEXHUKAJBIK MaKcaTTapFa apHAIFaH KEPOCHH JKOHE MKAJbl CPEKIIEIIri
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KYPACTUIIK )oHE KYpaMHBIH KaTaH TYPaKTbUIBIFBIHBIH OomMaysl 6oubi TadbutaTeiH 40-300 °C TemmepaTtypa
apaJIbIKTaphIHA MYHAWIBI TiKeNel TachIMannay apKbUIbl maiina OonraH 6acka J1a TEXHUKAIBIK OHIMIEP
JKaTafsl [6].

Kazipri Tagma KOMIBIOTEPIiK MOAETBACPAIH OODKAMABIK KYIIl ajaM JIeHcayJIbIFbIHA Kayil-KaTtepi
Oaramayra KOMEKTECETiH JepeKTepAl OaranayablH HETi3Ti Kypaiasl OOJBIN TaObuTambl. byJl Tocim HaKTHI
Oenrici3 JkoHE MOJCNIBICY CTpaTerHsUIapbl acep €TyiH Oaranayra apHaJiFaH INEHOCPNIK TACUT asChIHIA
KapacThIPbUIaAbl KoHE OOJDKaMIbpl aKknmapaTThl alxy YIIiH Oip HeMece OipHemie Qaktopmapiabl OipikTipemi.
buocybOctpaTtnen OalmaHBICTIAaWTBIH JJIGKTPOJNIMTTEP KaHFa ayafaH y3aK yakeIT CiHeAl, aix Tapaimy
k03(QPUIMEHTI TOMEH KOCBUIBICTAp SIFHH, KOMIPCYTEKTEp aya MeEH KaH apachlHAarbl Tere-TeHJIK
KOHIIEHTPAIMACH JKbUIAaM JKypexi. Jlemek, erep Tapamny kodpQuuueHTi a3 OonaTblH 00Jica, COFYPIbIM
Te3ipek, OipaKk TeMeHT1 JAeHreiine KaH OyJapMeH KaHBIKTHIpbUIaAbl. OCBIFaH Opaii, 3aTTapAblH Tapaiy
kod(punmenTiH OiMy apKbpUIBI, ar3ara ocep €Ty >KBUIIAMIBIFBIH, OJIMIe€ OKENETiH YJaHy KayilTUIiriH
Oomkayra Oonanbl. MaceneH, tapany kod3ddunuenti (k=2,1) TeH Te€3 KOHICHTPALUSIAHATHIH OCH3UH OYbI
JKeJles eTiMIIi TYAbIpaThIH yJlaHyFa jkaTaibl, an auetoH Oysl (k=400) Te3 acep eTymi KacueTke ne'emec [7].

Bapnelk opraHukanblK epiTkimrTep (OSH3WH, ameToH, OeH30) JUMOGWILII, COHIBIKTAH Ojap Tepire
OHall eHexi. 3epTreyiiepie aHWINH, HUTPOOEH30J Oybl THIHBIC ally KOJJApbl CHUSKTHI Tepire Te3 eHeTiHi
nonenaeHni. byn nerenimis, ynanyasl OonapipMay YLIIH THIHBIC a1y OpraHJapbiH OChl 3aTTapiabiH OylapbiHAaH
FaHa eMmec, TepiHi Je Kopray KaxeT. Erep 3arTThiH Tepi apKbUIbl KaHFa TYCY JKBUINAMJIBIFBI OHBIH ar3ajiaH
MIBIFAPBUTY KBUIAAMIBIFBIHAH a3 00JIca, MbICAJIb, OCH3WH, OHJIA JKeNeN yIaHy OalkamMai bl

Erep amam ar3zaceiHa yiibl 3aTTap ackazaH-1IIeK KOJIJapbl apKbUIbl TYCETiH 00Jica, COMKECIHIIE 3USH/IBI
acepi Ae 6achkiM OoMak. ATallFaH XKaraina yaaHyablH ocep €Tyl alaMHbIH aybI3 KybIChIHAH OacTanaapl. byn
munodmIbai  3arTapra OaimaHeicThl. OCBIHIAH Ke3[eri epekIne . Kayilm-KaTep aybl3 KyBICBIHA CiHTeH
3aTTap/IblH OaybIp/Ibl aiiHajIa OTill, KaH aifHAJBIMBIHBIH YIIKSH IIeHOepiHe 0ipacH cineai [8].

AnlaM acKa3aHBIHIAFbl XUMUSUIBIK 3aTTapiAblH BIABIPAYBl aCKa3aH COJIHIH peakIMsIChiHA, aCKa3aHHBIH
TONy IOpeKeciHe, a3bIK-TYJIKTIH KypamblHa, acka3aH IMepHCTAIBTHKACHIHA OalmaHBICTH Ooyaisl. FampiM
W.II. I1aBnoB TieH OHBIH i30acapiiapbIHBIH 3epTTEYJIEPIHIE acka3zaH CONIHIH CEKPElUsICHl MH KbIPTHICHIHBIH
OakbUIaybIHIIA €KeHJIr AonenaeHreH. MyHall eHAIpeTiH KEH OpBIHIAPBIHBIH KbI3METKEpIIEpiHE 3epTTey
Jkacay OapbIChIH/A, KBIIIKBUIBIKTEIH €0yip TOMEHIeYiMEH acKa3aH CeKPEIMACHIHBIH KbI3METI HalllapiiaraH.
ByHApeKTiH 9KCKPETOPIBIK KBI3METI JIe MH KbIPTHICHIHBIH (DYHKIIMOHAJIBI JKaFJailbIMEeH OaliIaHbICTBIPBLUIFaH.
MyHail eHJENEeTIH 3ayBITTApAbIH KbI3METKEPIEPIHAE KYPTi3UIreH ToxipuOene >KYMBIC OTiTIHE J>KOHE
KOMIpCYTEKTEepiH a3 IIOFBIPIAHYBIHBIH 9cep |\ eTy KaFJaiapblHa Opail YIFasThIH HOJUYPHSUIBIK THype3
Oaitkanasl [9].

XKyiike xyiieci xoHe eH Oasfy Malllibl TiH yJaHyJaH Te3 OocaThlIanbl, KalTaJaH OJapIblH KaHMEH
KaMTaMachl3 €Ty epeKIIenikTepine OannaHpicThl. COHABIKTAH OHIIPIC OPBIHAAPBIHIAAFEl BaXTAJBIK
KBI3METTET] aJaMIapra KYMBICTAH KEHiH BICTHIK AYII KaObUIIay ayblp yliaHy OeiriiepiH TYABIPYBl MYMKIiH,
OlTKEeHI KaHMEH KaMTamachl3 €Ty KYpT apTajbl JKOHE MAailbl TiHIEpAC >KHHAIFAH YJIAHY/AbIH YJIKEH
OemikTepi Kanra eHell. MyHBIH 0dpi jKoFapblna aiTbUIFaHAal, dJIEKTPOJIUT eMec KacueTTepi Oap 3arrapra
KaThICTHI. JKYMBICHI 'MYHaliMEH Tikeneil OalIaHBICTBI aJaMIapblH KOJJIAPBIHBIH Tepici yHEeMi YIIbl
3aTTapMeH OaifnmaHpicTa OONFAHIBIKTaH AEPMATHT, dK3eMa CBIHABI Tepi aypyJapblHBIH TNaiga OoIybIH
Ko3ablpaabl. COHBIMEH KaTap, MyHail TaceiManjay aWMakTapblHAAFbl >KYMBICHIBUIAPIBIH apachliHIa Ja
JICHKOTICHUSIMEH aYBIPaThIH alaMIapAbIH caHbl apThin Kenemdi [10].

KelitereH-aBTopiap KeMipCyTeKTEpIiH ocep €TYiH >KaHyapiiapra ChIHAIl Kepii. ATanraH 3epTTeyiiep
TIKeJNEeW KaH alHaIbIM JKyHeciHe KaThICThl Oommpl. JKaHyapiapra OTKIp SKCIIEpUMEHTTEP >KYpTi3reH
aBTOPJIAP/BIH,. OapibIFbl JICPJIK KaH KBICHIMBIHBIH TOMEHJICYIH JKOHE JKYPEK KbI3METiHIH OasylayblH
aHbIKTabl. KemipcyTekTrepain Oy jKoHE Ta3 TYpiHJE Tapallybl TiKeJeH THIHBIC ally KbI3METiHE dCep eTeTiHi
Oenrini. 3epTTey JKYMBICTAPBIH TalAail Keje, KOMIpCYTeKTepiH THIHBIC ally XYWEeCiHiH >KYMBICBIHA acepi
€Tyl €Kl Ke3CHHCH TYpaJibl. AJIFalllKbl Ke3CHIH/IE THIHBIC Ty JKHUIJeH Tycce, ajl eKiHII Ke3eHIHAE THIHBIC alTy
asKTajFaHfa JediH a3zasnel. EKiHIN Ke3eHAe KypeK (YHKIMACHIH TOKTATHaca Ja THIHBIC aly TOJBIKTai
y3ureni. PeduekTopnslk e3repic ceOeOiHEH THIHBIC ally Te3 ©cce, all YIbl 3aTTBIH pPe30pOTHBTI acepi
calgapblHaH TBHIHBIC aly TOMEHAeWIl. Omedu JepekTeplae KeMIpCyTeKTep calgapblHaH IeHeaeri
TEPMOPETYJISIUSAHBIH Oy3buTybl Oalikananbl. BeH3WHHIH ocepiHeH JIeHe TeMIepaTypachblHbIH TOMEHCYi
Oaitkamans! [11].

Kan MeH kaH Ty3eTiH MyIIenepre IIeKTI oHe KaHBIKIAaFaH KOMIPCYTEKTEpIiH ocepi Typalbl ome0u
nepektep oprypiai. Konmmaneicka OCH3MH YIIBIKKAH Ke3ie Oip PeTTIK JXKoHe KaliTa, COHaal-akK yJlaHFaH
JKaHyaplaplia SpPUTPOIUTTEP CAaHBIHBIH Ke0eloi >XoHe TeMOIJIOOWH TMalbi3bl TOMEHJEYi OaiikairaH.
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beH3nHMeEH co3bUTMAINBl YBITTaHY KE3iH/E SPUTPOLUTTEP CAHBIHBIH apTybIMEH CYHeK KeMITiHIH TiTipKeHyl
nIonenaeHrex [12].

Kanbiknaran KocnajiapMeH OalilaHbICKaH KOMIpCYTEKTEPIiH SPEKeTi Ke3iHJe aFr3a/laFbl TeMOTIO0MHHIH
JKOFapbUIaybl MEH SPUTPOLMUTTEpIiH a3aiobl Oaiikanapl. Byl KaHHBIH TYCiHIH e3repicke YIIbIpaybIMEH
aHbIKTanAbl. KeMipcyTeKTepaiH caabICTBIPMalbl TYPAE KOFapbl KOHLIECHTPALMSICHIHBIH 9CEPIHEH reMOTI00MH
a3aibIT, SPUTPOLIUTTEP/IIH CaHBI APTThI, OYJI KAHHBIH TYC KOPCETKIMIHIH TOMEHCYIHE OKeIIi.

KemipcyTekTepain amampaapra acep €Tyl Ke3iHae mHaiia 0ojaThiH (YHKUMOHAIABI aybICyJIapAblH
TYPaKTBUIBIFBIH Oakpllay [Aa KbI3BIFYIUBUIBIK TyZAbIpanbl. bysn TycTa, FajgpIMzap KyMBICIIBUIAPABIH
JieMaJIbICKa JICHIHTI, IeMaJbIC Ke3iHeT] )KoHEe OJlaH KeHIHT1 JKaFIaiIaphiH callbICThIpyFa anjpl. HoTnxkecinae
KOMIPCYTEKTEpAiH oCepiHeH KeH OpbIHAApBIHAA KYMBICIIBUIAPABIH aF3achbIHIAFbl KaJbINTHl JKaFJaibl
TYpaKkTbl OoJIMaFraHbl aNTBUIABL. AJ >KYMBICHIBUIAPIBIH JEMANbIChl KE3iHAE aF3a KaJbINThl JKYMBICHIH
aTkapanpl. Ajaiima >KyMBICKa KaliTa opairaH Ke3le ar3a o3 (DYHKISUIApBIH e3repreni. JlemMek Oapiibik
OenrinepaiH Herisri ce0ebi KOMIpCYTEKTEpIiH TOMEH KOHICHTPALMSICHIH WHTaSIIUsIay EeKeHiH Ce3Ci3
pacraiinel. byn nma Oy yakeIT KeMipcyTEeKTEpIiH OpTalbIK KYHKE JXyHeciHe »oHE) eH alIbIMeH MU
KBIPTBICHIHA OCEPIH KepceTeli, OY MyIeliep MEH >KyHenepaeri Typakchi3, (QYHKIIMOHANABI e3repicTepii
Tyneipasl. ChIPTKBI OPTaHBIH 0acka bIHTATAHABIpYJApbIMEH Oipre onap JeHEeHIH (YHKIMOHAIIBI KyHiHe
ocep eryi MyMKkiH. JKoFapbiia KeNnTipiIreH XYMBICTapFa CYHeHEe OTBIPBIN, KOMipCYTCKTECPiH OpraHu3MIe
YBITTHI 9CEPiHIH CHITATHI MEH €PEKIIENiKTeP] Typabl )KaJIbl TYCIHIK aryFa OOIa bl

MyHaif TeKkTec OpraHMKalBIK EpITKIINTEep/AiH INIiHJE alleTOHFa epeKlle OpBIH Oepiremi. Anam
KaHBIHAAFBI alleTOHHBIH Tapairy ko3¢ ¢unueHTi — 338,9 kepcereni. PUINOIOTUAIBIK ocepre coiikec aleToH
— Oy WBIPBIUTH KaOBIFBIH TiTipKeHIIpeTiH nopi. XKorapel epirimririae OaMmaHBICTBI O KaHABI Oasy
KAHBIKTBIPAIBI KoHE OIpTiHAEN ACHEICH IIbIFaphuIaasl. ToMeH KalfHAHTBIH arleToH, OCH3WH, OCH30J CeKimi
3aTTap yiima 3aTTap KaTapbhlHa Kipesi. AIETOHHBIH KOFaphl KOHIECHTPAMICH OAPHICHIHA aIaMHBIH JKEJIEeI
ylaHybl KepiHic TanTel. byHpmaii karmaiina ar3ara ecipTki Topi3hi 3aTThIH ocepi Oaiikanazapl. [omipex
afTaTeIH OOJICaK, OACTBIH aypybl, alHAIYBI, OJICI3MIKTIH OOMYBI, KEHUT MacaiifaH KYWre TYCyi, JXKYpIiCTiH
TYPaKCHI3ABIFBI, MIBIPBIIITH KAOBIKTAPIBIH TITIpKEHYI. "AF3a/la TYCKEH aKLIMTOH XKHHAJA KEIill, CO3BLIMAIIBI
yinanyra okeneai. OHOail ke3le ar3aja aHeMHMsl OalKallblll, JKOFapFbl THIHBIC JKOJAAPBIHBIH KaTapaybIbl
aypysl kymeiieni [13]. Omnaii OonfaHzma >KYpeK-KaH TaMbIpiapbl >KYMBICHI OY3bUIAJbl, T€MaTOJOTHSIIBIK,
HEBPOJIOTHSIIBIK, Oayblp IUCYHKIHMSICHIHBIH Oenriiepi JaMuabl, ar3ajarbl MeTaOOJIMKANBIK IPOIecTep
e3repicKe YIIBIPaiiIbl. ALCTOHHBIH PYKCAT eTIIreH MeKTi KOHIeHTparuscsl — 200 mr/m’.

Ken opeiHmapeiHga MyHail eHHipy OapbICBIHAA KYKIPTCYyTeri TITIpKEHMIPTillli ajgaM ar3achblHa Oy
KaymiH TYbIHOATaThIH YBITTBUIBIFEI >KOFapel 3aT. OHbIH Taburarra TaOMFU SKOJIMEH [I€, aHTPOIOTEHIIK
mpollecTep HOTIKeCiHAE e Ty3iiemi. Artamran karmait 1000 wmr/m®  ayajarel  KyKipTTi  cyTeri
KOHIIEHTpaIMsACHl OOJFaH Ke3ae. Oaifkanmanbl. KykipTcyTek amaM JeHeciHe eH algbIMEeH JIeM allaThiH aya
apKbUTBEI €Hemi. AJl Tepi apKbUIBI JACHETe ojicKaiiga a3 meimepnae Tycemi. KypameiHma KykiprcyTeri 0ap
ayaMeH TBHIHBIC ajJFaHJa HEMeCe KYKIPTCYTeK Tepire SHreHjae, O KaHFa CiHim, OYKiI JCHEre Tapaiajbl.
AF3aza KYKIPTCYTeK HETi3iHeH cyib(aTka aifHanmalbl *OHE HEcel KOJIbI apKbUIbl CHIPTKA IIBIFApPBLIAIbI.
OchiraH coiikec, aJaMaap yIIiH KYKIpTTi cyTeriHin micin cesiny ureri 0,012—0,03 Mr/M® Kypaiiasl. An xeHir,
anaiina aHbIK cesinerin mic 1,4-2,3 Mr/M’ Gouca, yifpeHren opranusMm yimin 4 mr/m’, 7-11 Mr/M® kepceTkir
mreri  Oonpin  TaObUTambl.  TeIHBIC almy ¢epMeHTTepi — LUTOXpOMIAp KypaMblHa KipeTiH TeMipMeH
opeKeTTecy, » LIMaHM[ | CyTeri CHSKTBI KYKIPTCYTEK TiHAEpHAiH aHOKCHscbiHAa okeneni. JKorapsl
KOHIICHTPAIMIa, HiC a3bIpaK KYINTi JXKOHE JKaFbIMCHI3 OoNaapl, Oy KYKIPTCYTETiHIH oCepiHEeH HWic ce3y
aHaNM3aTOPLIHBIH  CE3IMTANBIFBIHBIH  ©3repyiMeH Tyciuaipineni. KyKipTCyTeKTiH YBITTBI ocepi MyHa
ra3mapeiMeH Oipre ocep erkennme kymeiieni [14]. Kykiprcyrek armocdepana TapanFaHaa MaycbIMFa
OaiimaHbICTBI/IaMaMeH 1—42 Toymik cakrananbl. JKeprimikTi aliMakTapJblH CybIHAA KYKIPTCYTEK OHipic
OPBIHJIAPBIHIAFBl CYHBIK KaJJIBIKTAPAbl TOTYACH HeMece TaOMFU KYOBUIBIC HOTHIXKECIHZIE O6eJiHyl MyMKIH.
Taburu karmaiia OHBI KYABIK CyblHaH TaOyra Oomazpl. JKepycTi cymapblHIAFbl KYKIPTTI CyTeTiHIH
KOHLICHTPALIMACHI 9/IETTE 6TE TOMEH, OMTKEHI 0J1 CyJaH OHail OynaHasbl.

KyKipTCyTeKTiH KOHICHTPAIIMACHIH €CENTEeYIIiH TOCUIACpiHe 3epTTey JKacaraH FaJbIMIap.IbIH
eHOeKTepiHe cyiieHe Kene, KYKIpTCYTEKTIH aBapHsIIbIK IIBIFAPBIH/BUIAPBIHBIH aJlaM JICHCAYIIBIFbIHA 9Cep eTy
YaKBITBIHBIH 103aJIbIK apaKaTbIHACTaphl YChIHBUTFaH (1-kecTe).
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l-kecrTe
KykipTeyTekTin kit acepin 6aranay, mr/m’ (ppm)
.. . . Ocep eTy YaKbIThI
Henreiii Kixrenyi 10 munyT | 30 MEHYT 1 carar 4 carar 8 carat

1 Enbexke »apaMCBI3ABIKTH Ty PMAaUTHIH 0,04 0,04 0,04 0,04 0,04
KYKIPTCYTEKTiH KOHIICHTPAIHSICHI (0,03) (0,03) (0,03) (0,03) (0,03)

2 EnOex KaOineTiH xKOFanTyFa oKeleTiH 59 45 39 28 24
KYKIPTCYTEKTiH KOHIICHTPAIHSICHI (42) (32) (28) (20) (17)

3 CeziMTal xXeKe TyIIFajJapabl ecKepe 106 85 71 52 44
OTBIPBIII, ICHCAYJIBIKKA YKOFaphl Kayill (76) (60) (50) (37) 31
TOHIPETIH TINTi eJiMre KayinTi

4 OMipre HeMece JCHCAyIbIKKA Iepey 948 720 605 428 -
KayilTi JeT caHaJaThIH KYKIPTCYTEKTiH CH (669) (508) (427) (302)
a3 KOHIICHTPAIUSICHI

Eckepmne: I1IPK ocep eryniy mekTi mekTepin Oiungipeni xxone 10 MuHyTTaH § caraTka AeWiHTI NIEKTEpe aBapHsUIBIK >Karmaiinapra
xonpanbuiagsl. [IPK-1 (IekTi pykcar erinren konnentpanust), IIIPK-2 xone IIPK-3, 5 ke3eHHIH opKaiCBICHIH/IA KapacThIPbIIAIb]
(10 >xome 30 MuHyT, 1 carar, 4 carat >kxoHe § carar) )KOHE YBITTHI 9CepIICpAIH JOpekKeciHe epeKIIeIeHe .

YCBIHBUIFAH 9cep €Ty JICHIeHIepl jKalIbl XallblKKa, COHBIH IMIHE HopecTelep MEH Oananapra jkoHe
ce3iMTaa jKoHe cedimMTan Oomybl MYMKiH Oacka agampaapra konganbuiazgbl [15]. JKorapbimarel kectene
I'.C. MaMenoBTHIH «DKOJIOTHS, OKPY’KAOIIas cpeia M YeJIOBEK» aTThl €HOCTIH/IES KYKIPTCYTEKTIH aBapUsIIBIK
IIBIFapbIHABUIAPBIHBIH adaM ACHCAYJIbIFbIHA 3CCP €TY YAaKBITBIHBIH ~J03aJIbIK apaKaTbIHACTapbl KOFapbl
memmepae Oepinren [13]. Conpaii-ak, cajplCTBIpManbl TYPAE afaM . ACHCAYNbIFbIHA KYKIPTCYTEK OCEpiHiH
temenri memmrepi F.M. Hypcynrano, K.H. A6aiiynganoBTeiH  «MyHa# jkoHE Ta3fbl OHIIPIN, 6HAEY»
eHOETIHIeT] 3epTTey HeTi3iHae KopceTinreH [3].

Kectene kepceTinreH KYKIpTCYTEKTiH >KOFapbl KOHIGHTPALMACHIHBIH aJaM OPraHu3MiHE Y3aK YaKbIT
acep eTyi HOTIDKECIH/Ie YKOFAPFHI THIHBIC JKOJJAPBIHBIH, JKYHKE HKOHE KYPEK-TaMbIp KYHelepiHiH, acKa3aH-
IeK JKOJIIAPBIHBIH, TeMOTIOITHKAIBIK KXYWEHIH; TepiHiH, 'KO3/IH 3aKbIMIaHy OCNTLIepIMEH CHITaTTaTaubl.
WuToKCcuKanusa ke3eHaepi OOWbIHINA KYKIPTCYTEeKTD yII Ke3eHre xikreiimi3: | kesen Oacrankel;, Il keseq
opraiua aikpeiH; [II ke3eH ailKbIH.

KeseHn OoMBIHIIA >KEPTUTIKTI METUITMHANBIK aHBIKTAMAalaH JKWHAKTAJFaH MaTephajjgapra CYHEHCEK,
TOMEHJIETI KecTele KeNTipiIreH aypIpchiny Oemnrinepi 6aiikanraH (2-kecte).

2-KecTe

KykipTcyTek KOHIEeHTpaUUsChl dcepiHeH naiiia 00JFaH agaM opranu3MiHeri aybIpcbIHy Gesrisiepi

Kesennep
I ke3en

AysIpceiHy Oenrisiepi
OXCK TapambinaH:” acTEHOBEreTaTHBTI CHHApPOM (Oac aypysl, Oac alfHaly TITIpKeHy, oJCI3MiK),
rurnepecre3usi. Kepy myinenepi tapanbsiHad: ¢potohoOus, crna3m, JakpuUMalys, ®KaHy ce3iMi, Kpl3apy jKoHe
iciHy KOHBIOHKTHBajap. JKYpek j>KarblHaH: XXYPEK COFBICHI, TYPaKCBI3JbIK KaH KbICHIMBL. THIHBIC ajy
MYIIeNepl TapalblHaH: MYpPBIHHBIH KYpFaybl, TaMak, JIaybICTBIH JaybiChl. Tepi jKaFbIHaH: EPriliKTi
TepiHiH KbIITYbI
OXOK TapambiHaH: >KOFaphl IIapliay, SMOLMOHAIABI TYPaKCHI3/ABIK, KApKBIHIBI Oac aypylapsl, Helpo-
NICUXMATPUSUIBIK ~ CAJIaiaFbl  TYPaKChI3ABIK. Kepy Mylmenepi JkKarblHaH: Ke3 aJIMachlHAAFbl  aypy
(nefipopetnnuT). JKypek jkarblHaH: JKYPEK COFBICHI. TBIHBIC ajly ar3ajapbl TaparblHaH: MIC Ce3yiHiH
TOMEHJICYi, JKOTeN, SHTITy, KeyIeaeri aybIpChiHy. AcCKa3aH-ilIeK >KOMIAPBIHBIH OY3bUTYHI: JKYpPEK aiHYyBI,
SHUTACTPHUSIAFEI aYBIPIBIK ce3iMi, nuapes. Tepi TapanbslHaH: JepMaTHT KepiHicTepi
OXCK rtapanbiaan: sHuedasoMuenonats (ecte cakTay KaOinmeTiHiH OY3BUTYBI, 3ediH, AUCCOMHUS, Oac
aifHaly, eTKip amaTHsi, THIOXOHAPHS, FAJUIFOLUHALNS, TYHI1 apMaHaap, aHOCMUsl). beTeH KonablH HBIFbIHA
THIO Ce3IMIMEH TaKTWJIBJI TAJUTIOIMHALNS, KOJABIH AipingereH Aymmyi. [lonmnHEBpOmaTHUsAIBIK CHHAPOM
(ce3iMTanABIKTBIH TepeH Oy3bUIYBI, TOJNBIK aHECTe3HAra JeHiH, asK-KOJJaplIarbl aybIpChIHY, Hajblamus
Ke3iHJe Xylike OaraHamapbl OOWBIMEH, co3blTy Oenrinepi). Kosrampic Oy3pIIBICTaphI: aSKTHIH AUCTATBIBI
Oeuikrepinneri anciznik, quddysapl amuorpodus. Aucranbasl BeretaTHBTi Oy3buTysap (TEpLICHMIK, asK-
KOJI [IMaHO3bl), allbIK KbI3bUI TeruireH aemorpadusi. Kepy opranmapbl TaparnblHaH: IIETKEepl KOpYIiH
TOMEHJIeyl; HYKTellep Hemece (urypaigap TYpiHAe Kepy ellecTepiHiH maiina Ooirybl, Kepy epicTepiHiH
TapbUIyBl, Karapakra KyObuibichl; JKypek »xarbiHaH: Opamukapausi. ThIHBIC amy Myllenepi TaparblHaH:
SHTITy, IIITiH aybIPybl, KeyJe KybIChl. ACKa3aH-1IIeK JKOJIaphl: AUTACTPUAIAFbl aybIPJbIK, aybIPCHIHY, OH
JKAK TUIIOXOHJPHSL, TCHeNChs, OaybIpIbIH Wiratobl. Tepi TapamnblHaH: IepMaTHT, 9K3eMa KepiHicTepi
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AJ KYKIpTCyTeTiHIH agaMmap/a KaTtepii icik TyIbIpaThIHBI ISJNeNACHOSTeH KoHe OHBIH JKaHyapiapjaa
KaTepii iCIK TyABIpaThIH MOTEHIMAIBI MYKHAT 3epTTeiIMercH. JIeHcaynblK cakTay »oHE XaJbIKKa KbI3MET
KepceTy JemnapTaMeHTi XoHe XalbIKapanblK Karepii icikrepai 3eprrey areHTTiri (IARC) kykiprcyTekri
KaHIEPOTeHIIK nen ‘kiktemereH. EPA KykipTTi cyTeri aepekTepiHiH KaHIEPOTCHIUIriH Oaramay YIIiH
XKETKIJIIKCI3 eKeHiH aHbIKTaapl. COHBIMEH KaTap, jKaHyapiiapFa JKYPTi3UITeH 3epTXaHAJbIK 3epTTeyiiep
OaphICHIH/IA KYKTITIK Ke31HJe KYKIPTTi CyTeTiHIH TOMEH KOHICHTPALUSICHIHBIH ocepl KypcaKTarbl IapaHara
Tya OITKeH aKayJiapbl TYABIPMAUTBIHBI AJICIACHII.

Opraam3mzeri KYKipTCyTeK IeH OHBIH THOCYIh(AT CHUAKTHI BIABIpAY OHIMICPIH KaH MEH 39pre Tauaay
capanTaMalapblH jKacay apKbUIbl ejmeyre Oonanpl. JlereHMeH, KYKIPTTI CyTeriH HeMece OHBIH
METa0OIUTTEPiH aHBIKTay OapbhICHIHIIA CHIHAKTAp KOm y3aMai Kypriziyi kepek. Ce6ebi KyKipTTi cyTeriHiH
CYHBIKTBIK 3aTTa OONyBl KON YaKbITKa CO3bUIMAil OHBIH METa0OJMTTEpPi OPraHU3MHEH Te3 IIbIFaphbliaajbl.
Anaiima amaM OpraHW3MIiHIH TBIHBIC ally JKOJIAphl MEH JKYHKe >KyHdeci KYKIpTTiI CYyTerl YBITTBUIBIFBIH
KaObLI/Iay/1a €H Ce31MTall eKSHIIr Ka3ipri TaH1a JAQJICIICHICH.

MacerneH, xaHyapiapra KYpPri3uireH 3eprreyleple agaMaap Typaibl MOIiMeTTepAl pacTtaidabl, Oy
THIHBIC ATy KOJAapbl MEH JKYHKe JKyiecl KYKIpTCYTeKTIH VBITTBUIBIFBIHBIH €H CE31MTall HBICAHBI OOJIBIT
TaObUTaABl. AZaMaap CUSKTBI, €CiH JKOFaNTy KYKIPTCYTEKTiH 6Te >KOFaphl KOHIICHTPANMACHIHA YHIbIparaH
ereykyipoikTapaa Oaiikanael (Muwninonra 800 0eltik); opTaibIK KYHKe XKYHECIHIH IenpecCHschl (JieTaprus
KOpPCETKEeHJel) *oHe ekme iciHyi 4 carar imiHze Mwuinonra 400 OeisikTeH TYPAaThIH KYKIPTCYTEKKe
YIIbIparaH ereykyipbeikTapaa Oaiikanael. HeBpOIOTHAIbIK TecTiiey Ke3iHAe KOPCEeTKIIMTep i ToMeHaeyi 5
kyHHeH 11 amrara ngeiiin mwumoH cyteri cyinbdunine 80-200 OeikKe YINbIparaH ereyKyWpbIKTapia
Oaifkanapl. MypbIlH HWICTI SIUTENUHIHIH 3aKbIMJaHYbl OTKIp HEMece .apallblK  Y3aKThIKTa KYKIPTCYTEKTIH
TOMEHTI1 JIeHTeiiHe YIIbIparaH ereyKyHpeIKTapaa a OalKaramsl; )KaFIMCHI3 9Cep €Ty AeHTewsepi THiCiHIIe
JKe/IeTT HEMeCe apalbIK Y3aKTHIKTHIH ocepiHeH KeiliH muutnonra 80 Oemikti (5 KyH imriHme KyHiHe 3 carar)
xoHe muutnonra 30 GedikTi (kyHiHe 6 carat, 10 anra imwinae antacbkiHa 7 KyH) Kypaiiasl [16].

OcpiraH  OalaHBICTHI  OHAIPICTIK  (pakTOpIApIbIH, [ 3HSHIBUIBIK JTOPEKECIHIH JKOFaphlUIaybIMEH
aypyJapasH JaMy Kaymi TybIHIaWael. ATam aiTkaHma, bateic KazakcTaHHBIH OHIIpiC aiiMarbIHAAa MEKEH
eTyIII MYHaNIIBUTAPIBIH aypyIaHIbIK JCHI el )KOFapbUTAEaH.

Kopwvimuinost

KopeiTeinaputaii kemne, OipHemie oneduerTepueri 3epTTeyiep ayaHblH JacTaHybl OKIE jKapaKaThl MeH
JKYPEK-KaH TaMbIpiapbl aypyJiapblHbIH JKaJIbl KayHiHiH MaHBI3Ibl AETEPMUHAHTBHl OOJBIN TaObUIATHIHBIH
JKOHE JOCTYpai Kayin (akTopiapblHAa ScepreTyi MYMKIH €KeHiH Janenfeni. OpOip KopliaraH OpTaHbI
JIACTAyIIBIHBIH ©31HIIK YHITTRUIHIK MEXaHU3MI OOFaHBIMEH, yIIbTpa ycaK OeIIeKTep, 030H, a30T OKCHATEPI
JKOHE OTIeNl MeTanfap CHSAKTbL JacTaymibl 3aTTapAblH KOIMIIUIri KYIITI TOTBIKTBIPFBIIITAP OOJIBII
Tabbanbl. TOTHIFY KaOBbIHY JK9HE. J)Kacyllla ©JiMi CHSKTHI OPTYpPJi OHOJIOTHSUIBIK TPOLECTEpPre OKeNETiH
TOTBIFY-TOTBIKCHI3ZIAHY JKOJAAPBIH TYABIPYBl MYMKIH. byl peTte, eHepkocinTe >koHE KYHAENIKTI eMipnae
KEHIHEH KOJIJaHBUIATBIH MYHAW eHiMaepi KOpIIaraH OpPTaHBIH HEri3ri JacTayIIbUIapbl OOJBIN TaObLIAIbI.
Typni neHreiige onap ajam ar3acblHa TYCY apKbUIbI ICHEHIH 9pTYpIIi MYLIEIepiHe alTapibIKTaid e3repicrep
TyIbIpansl, Oyl aFr3afa aypyiapablH Haiiga OoiyblHA, JaMyblHa oKeJeldi. AybIp Karaaiiia KaH Kyheci MeH
HEHPOIHIOKPUHIK JKylie JKYMBICHI OY3bUTBIN, IEHEHIH KOPFAaHBIC MEXaHU3M/IEPiHIH KBI3METTEpl Halapiamn
KOINTEereH .aypyapra, COHBIH ILIHJE OHKOJIOTHSUIBIK aypyiapra jkon amajbl. COHIOBIKTAH, SKOJOTHSIIBIK
OpTaHBI' JKaKCapTyMeH Karap, aJaM ar3achlHAarbl KaHTBHIMCHI3 MATOJOTHSUIBIK ©3repicTepliH AaMybIH
OonnmplpMay” HeTi3iHIe MyHail MeH MYHall KalAbIKTapblHAH TY3UITeH YJbl Tra3JapMeH yIaHyIbl epre
JIMarHOCTHUKAChLKacally Kepek.
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M.A. AnmsinbaeBa, A.b. Emmvaram6erosa

BiusiHue TOKCMYHBIX I'a30B U OPraHn4eCKMux coeIMHEeHU He(l)TeOTXOHOB
Ha OpPpraHu3M 4€¢J10BCKa HA OCHOBC HAYYHbIX l/ICCJ'le)_IOBaHI/Iﬁ

B cBs3u ¢ pa3BuTHeM HedTera3oBOH OTpaciH B HACTOSIIEE BpeMs aKTyalbHO 3arpsisHEHHE aTMOC(EpHOTro
BO3JyXa B pe3yJbTaTe AESITeIbHOCTH UYeJOBEeKa. YTJIEBOAOPOABI, MEpPKAaNTaHBl U CEPOBOIOPOI BXOIAT B
YHCJIO 3arpsi3HSAIOINX KOMIOHEHTOB HE(QTSHON NPOMBINUICHHOCTH. 3arpsi3HEHHE BO3JyXa TOKCHYHBIMHU
OTXOAaMHU TaKOLO pojAa MPEACTAaBIACT pEalbHYI0 yrpo3y U 340pOBbs YelOBeKa. MOMKHO OTMETUTbH
3arpsAi3HEHHE pernoHa razaMu, oOpa3yrOLIMMUCS NP UCIOJIB30BAaHUU OPraHUYECKUX PACTBOpUTEINIEH, Takux
KaK OSH3UH, Ma3yT, all€TOH, OeH30J. XHMHs CEepoBOJOpPO/a B aTMocdepe NpeAcTaBisieT OoNbIIOH HHTEpeC ¢
THTMEeHUYecKol Touku 3peHus. [Ipu monaganuu B arMocQepHbI BO3AyX STOT a3 BCTYIAeT B PEaKLHIO C
KHCIIOPOJIOM 1/ 030HOM C 00pa3oBaHMEM CEpHHUCTOro Traza. JlaHHBII ra3 coeamHseTcs C BOJOH C
00pa3oBaHKEM CEPHOW KHCIOTHI, KOTOpas MOCTOSHHO OKHCIISAETCS M CTAHOBHUTCS CEpHOM KucioToi. [Ipm
OKFCJICHHH CEpPOBOOPOZA Ha BO3IyXe 00pa3yeTcsi CEpHUCTBIN Ta3, a IPU OKHCICHHH B BOJIE — IIPOCTast
cepa.. PaboTHrkn He(TEeTpaHCHOPTHBIX OOBEKTOB MOABEPXKEHBI BBICOKOMY PHCKY MPSIMOTO KOHTAaKTa C
HeTstHEIME oTXOomamu. IlosToMy HaceneHHe, NpOXHBArollee BOJIM3M IPOU3BOACTBEHHBIX OOBEKTOB,
HaxoJUTCs B HaUOOJIbIIEH CTENeHH ONMacHOCTH. BpesHble 1Moka3aTean paclpoCTpaHEHHs CPell HACENIeHUs,
€CIIM He BO3/eiCTBOBAaTh Cpasy, HaHECYT 3HAYMTENBHBIH yIIepO OpraHu3My B pe3ysbTaTe XPOHHYECKOTO
oTpaBiieHus. ccnenoBaHusl TMOKa3aldM, YTO 3TU SOOBUTHIE BELIECTBA BBI3BIBAIOT IOPAXKEHHE HEPBHOM,
CEep/IeuHO, MMMYHHOH, >KeITyJOYHO-KHMIIEYHOH M JPYyTrHX CHUCTEM OpraHM3Ma H3-3a HX JAJIUTEIBHOTO
BO3JIEHCTBUS B HEOONBIINX KOIMIECTBaX. Bce nmeTydne opranmdeckue pacTBOPUTENN MOMAAIOT B OPTaHU3M
YeJoBeKa uepe3 JIETKHE, KOy, OpraHbl MUIIEBapEeHNs] W HAKAILUTMBAIOTCS B HEPBHOW M XHPOBOH TKaHAX. B
3aBUCUMOCTH OT XMUMHYECKOH CTPYKTYpHI pa3iM4aloTcs TOKCHYHOCTb M KOX(D(MUIUEHT paclpenesieHus B
OpraHu3Me.

Knrouesvle cnosa: He(bTel'IpO)IyKTLI, CEpOBOAOPOZ, MEpKalTaH, all€TOH, 6eH3OJ'I, KHUCJIOPOZ, O30H, CE€pHasi
KHUCJIOTA, TUTME€HA TpyJda, KOHIEHTPpalus.
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M.A. Alshynbayeva, A.B. Eshmagambetova

The influence of toxic gases and organic compounds of oil waste
on the human body based on scientific research

In connection with the development of the oil and gas industry, air pollution as a result of human activities is
currently relevant. Hydrocarbons, mercaptans and hydrogen sulfide are among the polluting components of
the oil industry. Air pollution with this kind of toxic waste poses a real threat to human health. It can be noted
that the region is polluted with gases generated by the use of organic solvents, such as gasoline, fuel oil,
acetone, and benzene. The chemistry of hydrogen sulfide in the atmosphere is of great interest from a
hygienic point of view. When released into the atmospheric air, this gas reacts with oxygen and ozone to form
sulfur dioxide. This gas combines with water to form sulfuric acid, which continually oxidizes to become
sulfuric acid. When hydrogen sulfide is oxidized in air, sulfur dioxide is formed, and when oxidized in water,
simple sulfur is formed. Workers at oil transportation facilities are at high risk of direct contact with “oil
waste. Therefore, the population living near production facilities is at the greatest risk. Harmful rates of
spread among the population, if not acted upon immediately, will cause significant damage to the body as a
result of chronic poisoning. Studies have shown that these toxic substances cause damage to the nervous,
cardiac, immune, gastrointestinal and other systems of the body due to their long-term exposure in small
quantities. All volatile organic solvents enter the human body through the lungs, skin, digestive organs and
accumulate in the nervous and adipose tissues. Depending on the chemical structure, toxicity-and distribution
coefficient in the body differ.

Keywords: petroleum products, hydrogen sulfide, mercaptan, acetone, benzene, oxygen, ozone, sulfuric acid,
occupational health, concentration.
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