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322| PamazanoBa K, Hyprman A, JKaiicaHOaeBa A. «BY/ITTBI TeXHOIOTHSIAP/bI 1430
nayzianaHy KesiHZleri Toyekeszep MeH KayircCi3zik 1mapanapbiH 3epTTey»
323| Caxatrbekkpi3bl T., baxtuspkpisbl T.A. «loT KypbIIFbUIAPBIHBIH, JKesiferi
Kayirncisgirin Kanaii KamTamachi3 eTyre Oomajbl: cTpaTterusuiap »koHe packet | 1434
tracer KeMeriMeH MoJie/ibJIey »
324| Ceprasel M. «IloBbllieHre TTPOU3BOAUTENHHOCTH Pa3pabOTUMKOB C ITOMOLIBIO
UHTETPUPOBAaHHBIX ~ HWCKYCCTBEHHBIX  WHTE/UIEKTOB W coobOpaxkenus | 1440
Krbep0Oe30racHOCTH»
325| CynranoB A.M. «CreraHorpadus B Knbepbe30macHOCTH Ka3axCTaHa» 1443
326| TanarapoB E., Iprebaii C., CynraHoB A. «WI-FI >keniciHzie maKbIpblIMaraH 1447
KOHAaKTap/lbl aBTOMaTThl TYpP/e aHbIKTay >Kykeci»
327| Taybaii M.E. PamatysiaeB O.A. «Pummnr: >xemijeri beef azici apkpiibl angay 1452
JK9HE OfIaH CaKTaHy»
CEKIUs 3
ECTECTBEHHbBIE HAYKU
[MOACEKLNA 3.1
AKTYAJIBHBIE ITPOBJIEMbBI COBPEMEHHOI
BNOJIOTUN
328. | Akumkapa A.b. Tepbapuiifiy OoTaHMKabIK 3epTTeysepie 1457
KOJIZIAHbUTYbl JKoHe Tepbapuii KOpBIH/AFbI Kerle
LIBMTIiH Ka/IbINTaCy epeKllesTiKTepi
329. | Akpuibek A. ActaHa Ka/lachlHAAFbl OOTAHUKA/BIK  OaFbIHBIH, 1459
na"amadTTaFel geranium sanguineum GUOJIOTHSTIBIK,
epeKIle/liKTepiHe cunarTaMma oepy
330. | Oninxan XK. Mob6unbi 6atinaHbIc TIeH KoijaH0aiapbIH, alaMHbIH, 1463
MiHe3-KYJ/IKbIHA 9CepiH aHbIKTay
331. | ba3zapbaera K. JKacecnipimMepze AeBUaHTThI MiHe3-KYJIbIKThIH, jaMy 1467
Kaymi
332. | bangocosa A.B. MeToauKa WCMOMb30BaHUsI UTPOBBIX TEXHOJIOTUM Ha 1471
ypOKax OHO0JIOTHH
333. | BaiigocoBa A.b. AKTyasbHble TIPOOJ/IeMbl COBpeMeHHOUN Orosioruu ¢ 1474
WCI0/Tb30BaHUEM WUT'POBBIX TeXHOJIOTUU B
00pa3oBaHUH
334. | FasuzoBa O. CaynesieHreH ereyKyMpBIKTapblH OyipekTepiHzeri 1477
MopdodyHIIMOHANIBIK, ©3TrepicTepAi CalbICThIPMaJIb
Oaranay
335. | EpkiH 3.b. buonorust cabakTapbiH/ia OKYIIbLIAPAbIH ChIHU Oy 1482
KabineTiH >keTingipyge OAyM  TaKCOHOMUSICBIH
nanjiaaHy
336. | )KaHabepreHoBa KeHeTTeH >Xypek 6J1iMi: reHeTHKasbIK acreKTijepi 1486




A.O.

KOHe aJI/IbIH aJTy Iapasapbl

337.

JKanakysnosa H.A.

OcimaikTepAiH  9pTYp/i  OpTa  ’KaFaiiapbliHa
0aliIaHbICTBI SKOIOTHS/IBIK TONTapFa 0emiHyi

1491

338.

Kymaranuesa H.b.

Akmona  oOsbIcBl  Kenjepi  Oa/IbIKTapbIHBIH
CaJILICTBIPMa/Tbl MOPMOIOTUSIUTBIK Tas[aybl

1494

339.

KymaxaHs I K.

EreykyiipbiKTaparbl pafualysra jkayar peTiHze
MUTOXOH/PUSJIBIK aKybI3[japblH ©3repyiH 3epTTey

1497

340.

Nbparnmosa M.A.

Mir-29a-3p B KayecTse T[epCrIeKTUBHOIO
HEHWHBAa3VBHOIO 6uromapkepa pasiraLiiOHHOr0
NOpakKeHUst

1501

341.

KananbepreHora

ILE.

buosiorusi cTygeHTTepiHe >KOFapFbl MaTeMaTUKaHbI
OKBITY/IbIH, €PEeKIIeTIKTePi

1506

342.

KamueBa A.B.

JKaTakxaHaja TyparbIH OipiHIli KypC CTyAeHTTepiHiH
TICUXUKAJIbIK [IeHCAYJIbIFbIH 3ePTTEY

1509

343.

Kyansies C.H.

ConrycTik  KazakcTaH OOMBICBIHBI  (Y9/IMXaHOB
ay/laHbl) 6CIM/IIK >KaMbLIFbICBIHBIH, epeKIlIe/TiKTepi

1513

344.

Kyrtunbaera C.b.

Opra MeKTen OKYILIbI/IaPbIHBIH, buosnorus
cabaKTapblH/la WHHOBAI[USUIBIK, TEXHOJIOTUs/IapAbl
Taii/iaaHyIbIiH epeKIleikTepiH 3epTTey

1516

345.

Kymyposa A.A.

CpaBHeHHe TICMXO(MHU3HOJOTMUECKUX 0COOEeHHOCTEeH
Pa3BUTHS YUaIIuxcst YacTHOMU u
o0111e06pa30BaTe/IbHOM 1IKOJTBI

1520

346.

Kann6aiikpi3sl E.

ArpoOMOH  TIperapaThiHBIH ~ JKa3gblKk  Ouzjai

6CIMJIiriHiH 6Cyl MeH faMyblHa Jcepi

1524

347.

Kotinbibaii A.C.

AkMoma 0oO/IBICBIHAFLI Janajblk, canbeHzi (salvia
stepposa) MaJieHUeTTeHipy JKaFAalbIH/a OCiIl - JaMy
epEeKIIeJIIKTEDIH 3epTTey

1527

348.

Munyap C.M.

JKamMOBIT 0OJBICHI TIEPCIIEKTUBTI KypaMbiHAa 3Gup
Maiibl Gap [9pinmik ecimzikrep tanacetum vulgare
»kaHe achilleamille folium maMybIHBIH, GHOIOTHSIBIK,
epexliesiiKTepi

1530

349.

Monpabaesa T.E.

Binom school MeKTeMNTepiHiH, ouonorus
cabakTapbiH/a upgrade TeXHOJIOTHsi/IapbIH
naijjanaHy TUIMZIJIITiH 3epTTey

1533

350.

Mypartkpi3el C.

JKambbi1 00JIBICBIHBIH, naHadTapbIHAAFbI
Ka/laMrbIp/iap (caryophylloideae juss)
TYKbIM/IACBIHBIH, 6CYiHe TMaTOMUTTIH 9CEePiH 3epTTey

1537

351.

Meip3aresngi E.K.

MekTen OKYyLIbLIApbIHBIH MOP(MOIOTUSIIBIK, JKoHEe
NcUXo(U3UO0IOTHSUIBIK, epeKIliesikTepiHe 6iiM 6epy
MaMaH/IbIFbIHBIH, JCepi

1540

352.

Hasemm O.K.

AxTyanmpHble  mpobseMbl  /1aDOpaTOpPHBIX U
MpaKTUYeCKUX paboT 1o Ouonorud B IIKOJAX
pecny0IMKK Ka3axcTaH

1543

353.

HuertynaeBa A.A.

Buosnorust cabakrapeiHza STEM TeXHOMOTHSACHIH
KOJIJJ@aHY/IbIH MaHbI3bI

1546

354.

CanbmeHoBa A.A.

Kopiaran oprara OGedtiMzenyiHe  6aiilaHBICTBI
fragaria vesca 1. aHaTOMUSIIBIK, epeKIleTikKTepi

1551

355.

Cennyniia A.C.

CoBpeMeHHble  TOAXOAbl K  CTUMYJMPOBAHHUIO
XOHJpOreHe3a

1556

356.

Conomko JI.P.

MuToxoH/Ipya/ibHas AUCPYHKIIVS KaK MOJIeKy/IsipHast
OCHOBA KJIETOUHOT'O CTapeHUst

1560




357. | CramkyioBa b.A. Kekieray Kasiachbl ypbaHod10pachIHbIH, 1565
TaKCOHOMMUSI/IBbIK aHa/IU31
358. | Cynran A.A. OpTYp/l  CHOPT  TypJepiMeH  aillHa/bICaThbIH 1569
CTyJleHTTepAiH, (Uu3UKa/lbIK [aMy KepCeTKillTepiH
3epTTey
359. | ToBkymosa A.C. BpoHx feMikrieci >koHe cO3bUIMabl OOCTPYKTUBTI 1573
eKIe  aypybl  aWKaCc  CHHJPOMbI  Ke3iHJeri
MMMYHOIVIOOY/THH e JIeHTeliH 3epTTey
360. | TokraceiH H.M. buonorust cabarbiH/la TAHBIMABIK KbI3BIFYIIBUIBIKTHI 1577
OenceHipyAiH  JKOJMBI  peTiHJe BUPTYa/I/bl
3epTxaHa/apAbl NanjanaHyabiH THIMIIT]
361. | XaxaiixaH A. OKOMOTUS/IBIK, ~ JK9He  K/IMMATThIK  (pakropsap 1581
KOHTEKCTiHJe akMosia 00JIbIChl (hUTOMacca Kopsapbl
MEH OHIMJIJITIHIH e3repyi
362. | XycanHoB A.T., I'ymMuHIIiK ~ TIperiapaTTapAblH,  ’Ka3dplk,  Ouzaid 1584
Appipbek ©.C., TYKBIMZIADBIHAAFBl  (PU3UOJIOTUSITBIK-OUOXUMUSITTBIK
JypmekOaeBa rpoLiecTepre >kdHe MOP(QOJIOTHS/IBIK ©3repicTepre
II1.H. acepi
363. | Nursagat A. Cognitive and physiological foundations of visual 1587
perception: the role of infographics in education
364. [NOACEKIINA 3.2
COBPEMEHHBIE BOITPOCHI
BMOTEXHOJIOT'MIN U BMUOMEIVILIVIHBI
365. | AprpiHrasvHa A. banvikTapael  ecipy ke3iHzeri cygblH ~ (u3MKa- 1592
b., XUMUSJIBIK, KYPaMbIH Ca/bICTbIpMasbl Taazay
Kapraesa A. b.
366. | bekbonar b., AynaHacThIpblIFaH apIia CopTTapbiHa CUIlarTaMma 1595
Camat A. T,
Cnenkoa H. H.,
Kypmanbaesa A. b.
367. | bepikoBa M.C., AJiMa aFallbIHbIH LIATOCIIOPO3 ayPYbIH aHbIKTAy 1598
Tynerenosa JK.A.
368. | bunanos ©. P. OcobeHHOCTH TIOATOTOBKMA —Pa3/IMYHbIX OpPraHOB 1601
Clarias gariepinus pjis OLeHKU copepkanus MO-
(hepmMeHTOB
369. | [lpobora B. A. CpaBHUTe/IbHBIN aHa/IM3 MCII0/Ib30BaHUs TepOKCHa 1604
Kanblusg W AyOWUIBbHOM KHC/IOTBI JJIST YIIydIlleHHUs
BbIXOZla BBIK/IeBa ’kabpoHOro pauka Artemia
parthenogenetica
370. | Eprasel b. AHTaroHucTHUYeCKas aKTUBHOCTh LITaMMOB 1608
Bifidobacterium bifidum, BbifeneHHbIX U3 (eKanui
CeMHHEBHOIO MJa/leHLia, B OTHOLLIEHUH
Staphylococcus aureus
371.| Epnan K.E., BanbikTapabiy JPTYpJIL KOpeKTeHJipy 1611
Tayeken XK.K. KaFai/IapbIH/IaFbl 6CY MapaMeTpJ/iepiH Oakbuiay
372. | XKymabek A.b., OTaHpIK OMali/IbIH 6CyiHe Ca/ULIU KbIIIKbUTEI MeH 1615
bazapbaesa K. K., | TornbIpakTarbl MOJTUO/IEHHIH, 3CEPiH 3epTTey
AxbacoBa A. XK.
373. | Kamanu A. C. JKapma HerisiHferi TaHFbl KYpFakK acTbl OHAIPY 1619




TeXHOJIOTUSIChIH/IA KOJIZIaHyFa apHaJIFaH
NMpoOMOTHKANBIK ~KacheTKe Ue MHUKpoar3aiapzbl
3epTTey

374. | KamugeH A.A., V3yueHne cocTaBa aKTUBHOTO WJia B OMO/IOTHUeCKOM 1622
Mongabaii M.XK. OUMCTKE CTOYHBIX BOJ|
375. | Kanuesa A. b. Conopka  Kak  HCTOYHHUK  (hapMaKoorhyeCcKu 1625
aKTUBHBIX  COeJMHEeHUM: TpaJULIMOHHbIE U
OMOTEeXHOJIOTHYEe CKHE TIOAXO/IbI
376. | KynaiibepreHoBa dusnosniornyeckre GyHKI[UU KDeMHUS B AUATOMHUTE U 1628
H.K. 0COOEHHOCTH €ro B3aUMOJIEMCTBUSI BMeCTe C
KOpMaMH pbIib
377. | MauuaH 3., Ky/1akkanTelH, afiaM JieHcay/IblFbIHa 3Cepi 1630
JKapbuikarn A.
378. | Manukosa A. XK., V3yyeHyie BAMSIHUS TMIIOKCUYECKUX YCJIOBUU BOJbI 1634
Beticenbaes P. A. Ha cozepxxaHne MO-(epmMeHTOB B pasMUHBIX
OpraHax pbl0
379. | Mypar K,C. TunanvsHbl TUIM/I a3bIKTaHAbIPY CTPATErHdsiChbIHBIH, 1637
Herisi
380. | Hyprasuesa JK.H., | I[IpoOMOTHKaNbIK MWUKPOOPraHU3MIEpP KeMmeriMeH 1640
Tynerenosa JK.A. eIlIKi CYyTi MeH CHBIP CYTiHiH KOMOMHAIUsChIHAH O1O-
HOTYpT ’Kacay >kKoHe OHbIH TaFaM[bIK KYH/bLIbIFbIH
aHbIKTay
381. | HypbGekoBa A.A, Ponmb  xXenaTHBIX KOMILIEKCOB MHWKDPO3JIEMEHTOB B 1645
Kanayuesa H.K. COCTaBe [MAaTOMUTA B TMIOBBIIEHWU MUTATeTbHON
L[EHHOCTH MsICa PbIO
382. | CaruposigvHa H. I'uaporioHUKanbIK >kKaraaiga Oujaili MeH apriaHbIH 1648
K., Ba3ap6aeBa K. | ecyiHe aybIp MeTasiiap/ibIH 3CepiH 3epTTey
JK., Akbacosa A.
XK.
383. | Caruponga H. E. Banblk 1apyallbLibIFbl  ©HIMZEpiHIH — caracbiHa 1652
KODEKTEH/IIDY epeKIlIe/TiKTepiHiH acepi
384. | CarpiabaeBa [I. A. | CoBpeMeHHbIe BbI30BbI v TN1epCIeKTHBbI 1655
OMOTEXHO/IOTUM W OWOMEIUIUHBI: OT TEHHOTO
peJlakTHpOBaHus Jilo) MepCOHaIM3UPOBaHHOU
MeJULMHbI
385. | Toxibaii /1. B., banbiKTapzAbl apTYpJli »KaFjainapja ecipy KesiHzeri 1657
Tanrar6ekosa /I. a30TThl KOCBUIBICTAp/AblH, KYPaMbIH CaJbICThIpMaslbl
C. Tangay
386. | YanuxaH A. C., Op TYPJIi CYTTepAeH 3€eH CaHbIpayKy/larbl KEMeriMmeH 1662
Tynerenosa JK.A. ipimIiik TEeXHOJIOTUSAChIH Kacay JKoHe
CasbICTBIPMalibl 3epTTey
387.| Y306ekoB A.b., CBsi3b MeXXJy aHTUOKCHJAHTHOM aKTUBHOCTBIO U 1667
MacamimoB K. K. | MUTMeHTHBIM ~ COCTaBOM MHKpO3esieHn 0000BbIX
KY/IBTYD, BbIPAIlleHHBIX THIPOTIOHHBIM CITIOCOO0OM.
388. | Alpamys A., Genetically engineered modified microorganisms in 1670
Aldibay S. the food industry
389. | Dairov A.K. Efficacy of preconditioned human umbilical cord 1674
blood mesenchymal stem cells in a mouse model of
psoriasis
390. | Meshtayev D.T. Variant calling of M. tuberculosis samples 1679




391.

TTOACEKIINA 3.3
AKTYAJIbHBIE [TPOBJIEMbBI OXPAHBI
OKPY)KAIOIIIEN CPE/JIbI

392.

Amnaronuii P.K.

JKaliblk, e3eHi KaliblIMachiHAaFel  Populus 1.
TYbICbIHa OHMOMOP()OJIOTHSIIBIK, TasI/1ay KoHE ChIPTKBI
acep eryii Qakroprap

1683

393.

Animikos M.M.

AHanu3 MPOCTPaHCTBEHHOTO pacrpesieneHus
TUAPOXUMUYUECKHAX KJ/IaCCOB KayecTBa
MOBEPXHOCTHBIX BOJ B Kasaxcrane ¢ 2019 no 2023
rof

1686

394.

AnmkoB M.M.

Pacuer wunHpekca 3arpsasHeHus p. Celppapus Ha
TeppuTopuu pecnybmvky Kasaxcran ¢ 2019 mo 2023
roj

1689

395.

baiigayneros [1.C.

OnTumM3aIKs ¥ MOZle/TMpOBaHue BbIOOpa /lepeBLeB
JUIS BBICAZIKW B CEBEPHBIX PErdoHax pecITyOnmuku
Kazaxctan c 1enbl0 [IOCTWXKEHHUs YITIepOLHOU
HEUTPaIbHOCTU

1692

396.

bensieBa [1.A.

Bo3MoXXHOCTM TIpuMeHeHUs1 B Oa/ibHEONI0rHyeCcKuX
Lle/IsIX CTOYHBIX BOJ JOMEHHOTO 11exa

1695

397.

Bonar A.b.

Kapkapasibl yATTBIK TaOWFM mapKiHgeri OeTasbiC
KOJIiHiH Cy KYCTapbIHbIH ajyaH TYPJIJIiri

1698

398.

Enen6epren M.E.

Bnusinue 3HeproaddeKTUBHOCTH 3/laHUM Ha POCT
T/IeCeHU ¥ MUKPOK/IMMAT TIOMeIleHUH

1703

399.

Kanracbaes K.K.

OHepKaCINTIK CyapAbl TazapTy »KOJ14aphl

1708

400.

JKunanmnaosa A.C.

CoBpeMeHHbIe TOJIXO/IbI K W3yUeHHIo,
KJacCU(UKAL[MM Y TPUMEHEeHHI0 carporiess: 0630p
OTeueCTBEHHBIX U 3apYOeKHBIX UCC/IeI0OBAHUN

1710

401.

KymabekoBa M.M.

Acrana KaslacblHJa KATThI TYPMBICTBIK,
Ka/IZILIKTapAbIH, JKUHaKTaTybl JKIHe OHBI
3a/1a/1ChI3/JaH/IbIPY/IbIH, 6apbICh

1713

402.

Kamues H.C.

Onpegenenvie  IIJIB ra3oB [ CHWKeEHUS
BO3/IEMCTBUS Ha OKDY)KAIOLLYIO Cpe/ly Ha IpuMepe
TOO I'P3C "Kazakhmys energy"

1718

403.

Mapuyk E.B.

CpaBHUTE/bHBIM  aHaMM3 HAKOIJIeHUs  TSDKeJIbIX
MeTa/uIOB B pa3/IMUHbIX [IOYBEHHBIX T'OPU30HTAX
arposkocucteM C. EruHgbikonb, AKMOJHUHCKOMN
obsactu

1721

404.

Hyproxunza A.E.

CuenapHas
BLIOPOCOB
Kazaxcrana

OlleHKa TMOTeHIana
MapHUKOBBIX  Ta30B B

COKpalleHUsI
pervoHax

1724

405.

ITak A.E.

CpaBHUTE/IbHBIM aHaM3 METOJ0B 3KOJ0THYeCKOTOo
00yJeHHs yUalxcsi MIa/IIUX KJIaCCOB

1729

406.

Ilak A.E., Kanuesa
IT.

duTtopeMegualsl Kak CrocoO OYMCTKU TIOYBHI B
palloHax TeIUIOVIeKTPOLIeHTpaleld: CPaBHUTE/IbHBINA
aHa/IU3 pacTeHUU-TUNepakKyMyJ/IsiTOPOB

1734

407.

Xabppasakos A.K.,
Ncnsmos O.H.

Bnusinne Tiktok-Brgeo Ha skonornyeckoe obyuenue:
TIepCrieKTUBbI MUKPOOOyUeHust

1739

408.

Daribayev A.Zh.

Melafen: innovative plant growth regulator

1744

409.

Ibrayeva A.

Phytoremediators as a basis for the production of fuel

1746




pellets: ecological and technological aspects

410. | Mirzabekova Bioecological features of representatives of the 1749
M.Zh. nightshade family (Solanaceae Juss.)
411. | Yeleusizova A.B. Issues of ecological stability of natural pastures 1753
412. [MOACEKLVA 3.4
AKTYAJIBHBIE TTPOBJIEMbBI HAYKU O 3EMJIE
413. | Abgpamosa T. A. ActaHa arsomMepalUsiCHIHBIH,  Kacbul — OeneyiH 1756
3epTTey/liH TeOpHUsJIbIK HerizgeMeci
414.| Apup6aii C., MaHnrbicTay 0O/BICHI TeOXKYHenepiHiH KypbUIbIM/BIK 1759
AsibekoBa M. epeKiesikrepi
415. | Anpamosa A. XK. [TigepTi e3eH anmabbl reoxykHeciHiH KYPBITBIM/BIK, 1763
epeKIle/TiKTepi
416. | AmanxosioBa A. b. | Conrycrik Kazakcran 0OJIBICBIHBIH, Tamak 1767
OHEPKICiOiHIH aMy >Karaaibl
417.| Axmet6ekoBa I'. C. | TeopeTnueckue OCHOBBI paliloHMpPOBaHUs 1772
TePPUTOPHI TYPUCTUUYECKUX 30H
418. | AsibekoBa M., KpI3b110p/1a Ka/laChIH/jaFbl aTMOCGhepasIbK ayaChIHbIH, 1779
Apupb6ati C. JIACTAHYBI
419. | OmipxaHoBa XK. A. | Apan ay[jaHbIHbIH, 9/IeyMeTTiK-9KOHOMUKA/IbIK JaMy 1783
TMepCrieKTUBaJIapbIH Oarasiay
420. | bonar6ekkpi3nl XK. | Abait 06/1bICBIHBIH, Ka3ipri 3aMaHFbl ZieMorpadUsiIbIK, 1788
Macesienepi
421.| Oabbuibaera A. 2018-2024  keUiflap  apanbIFbIHAAFEI  AKTebe 1792
KAQ/JaCblHbIH, JKepZl MaljanaHy  e3repiCTepiHiH
JIMHaMUKAaChbl
422.| Jamertosa I'. H. Tepicakkan e3eni anabbiHgarel NDVI Herizinge C- 1798
(hakTOp/bl aHbIKTA
423. | Hactan6ekoBa XK. | TangplkopFaH KasjacbIHBIH, Ka3ipri 3KOHOMHKaJbIK- 1803
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W3YUYHUE COCTABA AKTUBHOI'O WJIA B BUOTEXHOJIOT HUYECKOM
OYUCTKE CTOYHBIX BO/J

Kamugen A.A., Moaaga6aii M.OK.
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EBpasuiickuii Harimonansusiii yausepeutet uM. JILH. I'ymunesa , Acrana, Kazaxcran
Hayunslii pykoBoauTens — k.0.H., noueHT ApbictanoBa lllonnan EckyaroBha

CrouHble BOJABI — 3TO BOJbl, YTPAaTUBIIUE CBOU IE€PBOHAYAIbHBIE CBONCTBA B pe3yJbTaTe
OBITOBOTO WJIM MPOMBIIUICHHOTO UCIOB30BaHusA. OHU COMEpKAT IMUPOKUH CHEKTP OPraHHYECKHX,
MUHEpPAIbHBIX M OHOJOIMYECKMX IpUMeced, KOTOpble MOTYT MpPEJCTaBIATh OMACHOCTh JJIS
OKpY KaroIlel cpeibl U 310pOBbs YEIIOBEKA.

B 3aBHCHMOCTH OT IPOUCXOKICHNUS CTOYHBIE BOJBI JICJIATCS HAa TPU OCHOBHBIE KATETOPUU:

1. Xo034iCTBEHHO-OBITOBBIE — 00pa3ylOTCsS B KHWIBIX 3JAHUSIX W YUPEKICHHSX, COJEpKAT
opranudeckue (0K, )KUpbl, YTIAEBObl) U MUHEPaJIbHbIE (COJH, TECOK) IPUMECH.

2. llpom3BoacTtBeHHble (OPMHUPYIOTCSI B TMpOLIECCE€ TEXHOJIOTMYECKHX OmNepauui Ha
NPEINPUATHIX, X COCTaB BapbUPYETCs B 3aBUCUMOCTH OT THIIA IPOU3BOCTBA.

3. AtmocdepHble (JUBHEBbIE) — BKIIOYAIOT JOXAEBbIE M Talble BOJBI, HECYIIHE C
MOBEPXHOCTEHN J0POT, KPHIII U MPOMBIIIJICHHBIX 30H YaCTULbI TJIMHBI, HEPTEMPOAYKTOB U IpyTue
3arpsi3HsoIMe BemecTna. [1]

HauOonpuryro mnpoGiieMy MNpencTaBisiOT XO35HCTBEHHO-OBITOBBIE M IPOM3BOJICTBEHHBIE
CTOYHBIE BOJBI, TAK KaK OHU COJEP)KAT 3HAUUTEIbHOE KOJIUYECTBO OPraHUYECKHUX 3arpsi3HUTENEH,
KOTOpbIE TPYJIHO YAAJIUTh MEXaHWYECKMMU MeToJamMH. B 3Tom ciyuae 3ppeKTUBHBIM pelIeHHEM
CTaHOBUTCS OMOJIOrMYEecKasi OYMCTKAa, OCHOBAaHHAs Ha CIIOCOOHOCTH MHKPOOPTaHMU3MOB pa3zjaraTh
OpPraHUYECKNE COETUHEHUS.

KittoueByto posb B 3TOM Ipoliecce UrpaeT akTUBHBIN W — CJI0JKHAsl OHMoJiornyecKasi CUCTEMa,
COCTOsIIAss U3 MHOXKECTBA BHI0B MHUKPOOPTaHU3MOB, KOTOpPbIE 00Pa3yIOT YCTOWYMBBINA OHOIICHO3.
VIMeHHO 3T MUKPOOpraHU3Mbl 00€CIIEUNBAIOT PA3I0KEHUE OPraHUYECKUX BEIIECTB, IpeBparias ux
B O€30MacHbIE COCTUHEHHUSI.

Coo011ecTBO aKTUBHOT'O MJla BKIIIOYAET OaKTEpPHH, TPOCTEHIINX, MUKPOCKOTMYECKHUE TPUOBI U
JApyrue MUKPOOPTaHU3MBbI, KaX/Ibli U3 KOTOPBIX BBIMOJIHAET cBOIO (yHKIMIO. OCHOBY OHMOIIEHO3a
COCTaBJISIOT a3pOOHBIE MUKPOOPTaHU3MBbI, KOTOPbIE PAa3BUBAIOTCS MPHU HAIMYUU Kuciopoga. OHu
pasnaraioT opraHu4ecKre BEeLIecTBa, IPeBpallas uX B yIIEKUCIbIN ra3, BOAYy U KIeTouHyro Macey. K
HUM OTHOCsTCs Oaktepun poxaa Pseudomonas, Actinomyces, Azotobacter, Corynebacterium,
Desulfomonas, Sarcina, Bacillus u apyrue. B aspoTeHkax co3aar0TCss ONTUMAIbHBIC YCIOBHS JIJIST UX
AKHU3HEEATEIbHOCTH: BO3/lyX HarHETAeTCsl KOMIIPECCOpaMu, o0ecreurBasi HHTEHCUBHOE OKHCIICHHUE
3arps3HSAIONIMX BellecTB. B pe3ynpTare 3TOro0 npouecca 00pa3yercst akTUBHBIN W — XJIONBEBUIHbIC
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00pa3oBaHMs, B COCTaBE KOTOPBIX HAXOIATCS MHUKPOOPTAaHU3MBI U TBEPJbIC YACTHUIIBI 3arpsA3HCHUIN
[2].

[Tomumo a3poOoB, B aKTUBHOM HJIE€ IPUCYTCTBYIOT aHadpOOHBIE OaKTEepHH, Pa3BUBAIOLINECS B
OeckucinopoaHoil cpexe. OHU BBINOJNHSAIOT BaXHYIO (QYHKIMIO — TepepadaThiBalOT CIOXKHBIC
OpraHMYeCcKHe COeTMHEHUS, IPEBPaIlas X B METaH M YIJIEKUCIBIN ra3. OHUM U3 MTpeCcTaBUTeNeH
atoit rpymmsl sBisiercst Methanobacillus omelianskii [3].

Cpenu OakTepuif, BXOMIIMX B COCTaB AaKTUBHOI'O WA, BBIICISIOT T'€TEPOTPOHBIE U
aBTOTpO(HBIC Opranu3msl [4,7].

I'eTepoTpodHbie OaKTEepHH HCIOIB3YIOT OPraHUYECKHE COCITUHEHHUS B KaueCTBE MCTOYHHUKA
yraepoga U 3Hepruud. OHHM pasiaraloT CIOXKHBIE OPraHMYECKHUE MOJIEKYNBI 0 0ojee MpOCThIX
BEILIECTB, UTPAsi OCHOBHYIO POJIb B OYMCTKE CTOYHBIX BOJ. K HUM OTHOCATCS MpeCTaBUTEIN POJOB
Pseudomonas, Bacillus, Actinomyces u MHOTHE JIpyTHE.

I'eTepoTpodHbie OaKkTepHK HCIOIB3YIOT OPraHMYECKHE COSANHEHNS KaK UICTOYHHK yTIIepo/ia U
9HEPTUH, pasjaras CIIOKHBIC MOJICKYJIbI JI0 MPOCTHIX BemiecTB. Cpein HUX:

Pseudomonas Spp. — rpaMoTpulaTelbHbIe ITaJTOYKOBUAHBIE OAaKTEPUH C  BBICOKOIL
METa0OIMYECKON TNIACTHYHOCTHIO. OKUCIISAIOT YIIIEBOJOPOIbI, (DEHOIBI U TECTUIHIBI, POPMUPYIOT
OMOIIIEHKU M y4acTBYIOT B @30THOM ITHKJIE.

Bacillus spp. — rpammonoxuTebHbIC ¥ TPaMOTPHIIATEIIbHBIC OaKTEPUH, 00pa3yIOIINE CIOPHI.
Cunre3upyror  ¢epMeHTHl  (TIpOTEas3bl, JMIA3bl, AaMWIa3bl), YCKOPSIOT MHHEPAIH3ALUI0
3arpsi3HUTENEN, ClIOCOOCTBYIOT (POPMUPOBAHUIO YCTOMYHUBBIX XJIOIMBEB.

Flavobacterium spp. — rpamorpuiiatenbHble OaKTEpUH, pacUICIUIAIONIME OCJIKH H
[OJINCaXapuabl, YIy4llIaolue 0caJOuHble CBOIICTBA OMOMAacCHI.
Corynebacterium Spp. — TIpaMIIOJOKHUTENbHBIE IUICOMOP(HBIE OaKTEpUH, pa3jiararT

OpTraHUYeCKHe COSMHEHHS, yYaCTBYIOT B 00pa30BaHNUHU XJIOMBEBUIHBIX CTPYKTYP.

Arthrobacter spp. — rpammoJjoXuTenbHble O0aKTepuu, YCTOMYUBBIE K cTpeccy. Pasmararor
apOMAaTHUYECKHE YTIIEBOIOPOIBI M (PEHOIIBI, ATANTHPYIOTCS K U3MEHSIOMIMMCS YCIIOBHSIM.

Micrococcus Spp. — TpaMIONOKHUTENbHBIC KOKKH, YCTOWYMBBIE K yIbTpadHONETy,
KOHKYPHPYIOT 3a MUTATEIbHbIE BEIIECTBA, CTAOUIU3UPYIOT MUKPOOHBIE COOOIIECTBA.

ABTOTpO(HBIE OaKTEpPUU CUHTE3UPYIOT OPraHUYECKUE COEJUHEHUS M3 HEOpPraHHMYeCKUX
BELIECTB, UCIOJIb3Ysl COJTHEUHBIN CBET (POTOTPO(BI) MIIM SHEPTUIO OKHCIIeHUs (xeMoTpodsl). K HuUM
OTHOCATCS HUTpU(ULIMpPYIOIIKEe OaKTepPUH, YUACTBYIOIIUE B A30THOM LIHKJIE:

Nitrosomonas Spp. — TpaMOTpHIATEIbHBIE XEMOJIUTOABTOTPO(DBI, OKHCISIOT aMMHUaK [0
HUTPUTA, CHIXKAIOT TOKCUYHOCTh CTOYHBIX BOJL.

Nitrobacter spp. — rpamoTpuIIaTENbHBIE XEMOJIUTOABTOTPODBI, OKUCIISIOT HUTPUT 10 HUTPATa,
3aBeplias npouecc HUTpupukanuu.

Nitrospira spp. — xeMonuToaBTOTPOdbI, 3DPEKTHBHBIC IPU HU3KKX KOHICHTPAIMSIX HUTPUTA,
MOTYT OCYIIECTBIIATH MOJIHBIA Mpoliecc HUTPUPHUKAUK (COmammox).

3oornen (Zoogloea spp.) CkJIeMBaIOT YacCTHUIbI Wiia, (GOPMHUPYSI XJIOMbs, U NepepadaThIBatOT
opraHuky B Ouomaccy. VX cinusucTas CTPYKTypa YyJEp>KHBAaeT 3arpsa3HeHUs U CTaOWIM3HpYeT
aKTUBHBIN Wi [9].

Hurtyareie Oaxtepum: Sphaerotilus-Leptothrix — dopmupyror kapkac axkTHBHOTO wIia,
OKHUCJIIOT Kelle30 M Maprasel, pasyiaratoT opraHuky. Thiothrix, Beggiatoa — cepobaxrtepuu,
OKHCIISIOIINE COEAMHEHHSI Cepbl, yUacTBYIOLIHE B Ipoliecce cynbpodukanuu u HuTpuduranuu [7].

D¢ (HeKTHBHOCT, OYUCTKH CTOYHBIX BOJ ONPEACISETCS HE TOJIBKO (DYHKIUSMH OTIEITBHBIX
OakTepHii, HO U UX B3aUMOJHCTBUAMHU. B3aMMOCBs3b MeX1y reTepoTpodHBIMU U aBTOTPOPHBIMU
OpraHuU3MaMH BKJIIOYaeT CHUHTPO(HIO (COBMECTHOE pa3oKEHHE COCNWHEHHI), KOMMEHCAIH3M
(ucmonp30BaHUE TMPOJIYKTOB JKU3HEAEATENBHOCTH JIPYTMX MHKPOOPTaHU3MOB), KOHKYPEHIUIO
(60pr0Oy 3a pecypchl) U aHTaroHU3M (TOJIABJICHHE POCTa KOHKYPEHTOB). bamaHc 3TuX mpoieccoB
3aBHUCHUT OT YCIIOBHH Cpefibl M 00ecrieunBaeT CTabMiIbHOCTh OMOIIEHO3a aKTUBHOT'O MJIa.

AHanmu3upys posib TETEPOTPOMHBIX W aBTOTPOPHBIX OaKTEpHWii B aKTUBHOM HJIE, MOYKHO
YBHIIETH, 4TO 3(p(PEKTUBHOCTH OUUCTKU CTOYHBIX BOJ] 3aBUCUT HE TOJIBKO OT UX OTAEIbHBIX (DYHKITHIA,
HO M OT CJOXHBIX B3aUMOJCHCTBHHA MeXIy HMMHU. OTH MHUKPOOPTaHU3MBl HE CYLIECTBYIOT
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M30JIMPOBAaHHO — OHHU (DOPMHUPYIOT NWHAMUYECKYIO CHUCTEMY, T/Ie€ OJHU BUIbI MOJIEP>KUBAIOT
ApyTue, KOHKYPUPYIOT 32 PECYPChI UIIH MOAABISIOT POCT CONEPHUKOB. IMEHHO 3TH CIIOKHBIE CBSI3U
o0ecnevnBaroT yCTOMUYUBOCTh U 3()D(PEKTUBHOCTH MUKPOOHOTO COOOIIECTBA, UTpasi KIIFOUYEBYIO POJIb
B Ipolieccax OMOJIOrHYECKor 0YHCTKU. Cpeii MHOXKECTBA MUKPOOPTaHU3MOB, YYaCTBYIOIIUX B 3THX
mporueccax, 0cod0oe MECTO 3aHUMAIOT 300TJIeM, HUTYaThle OaKTepUu U MPOCTEUIINE, KOTOpbIe
BBITIOJIHAIOT PA3/In4Hble (QYHKIUHM B TMOAJACPXKAHUU CTPYKTYPbl aKTHBHOTO HJIAa M Pa3I0KEHUU
OpPraHMYECKUX 3arps3HUTENCH.

IIpocreiimue:

Komospatku (Rotatoria)- MuKpockonuueckre (GUIbTPaTOPhl, MHUTAIOIIHECS OaKTePUIMH H
OpPraHUYECKUMH YaCTHULIAMH, CHIDKAIOT OaKTepHaIbHYIO HArpy3Ky M CTaOMIM3HPYIOT MUKPODIOpY
uia.

Wuody3opun (Ciliata, Suctoria): pecanunbie nndy3opuu (Paramecium, Aspidisca, Euplotes)
KOHTPOJIMPYIOT YHMCIECHHOCTh OakTepuii M crocoOcTBYIOT oOpa3zoBaHuio xjomnbeB. Cocyiue
MHPY30pHH MUTAIOTCS HH(Y30pUSMH U )KTY THKOHOCIIAMHU, TIOJIEP’KUBast OallaHC MUKPOOPTaHU3MOB.

CapkonoBeie (Sarcodina, amM&0bl)- MOTIOMIAIOT OAKTEPUH U OPraHUYECKHUE YACTULBI IMyTEM
¢aromnuTosa, yuacTBYIOT B CTa0MIU3aIMK CTPYKTYphI mia (Amoeba proteus, Arcella).

Kryrukonocusl (Mastigophora)- pa3naraiotT opraHuky, MUTarOTCS OaKTEpPUSIMH, Y4aCTBYIOT B
CaMOOYHILICHUH MJTa U CIYXKaT HHAUKaTopamu kadecta Bobl (Bodo, Polytoma). [6] [8]

Takum oOpa3zom, B3auMojelcTBUE OaKTepHii, MPOCTEHIINX U JPYTHX MUKPOOPTaHU3MOB B
aKTUBHOM WJIE CO31aET yCTOMYMBYIO SKOCHCTEMY, T1€ KaX/IbIi YYaCTHHK BBIITOJIHSET CBOIO (DYHKITHIO
B IIpolecce OMOJOTMYECKOW OYUCTKM CTOYHBIX BOJ. JTa cuctema obecrieunBaeT 3¢ (eKTUBHOE
yIaJICHHUE 3arpsi3HATENICH, MOIIEPKUBACT CTAOMIIBHOCTh aKTUBHOTO WJIa U CIIOCOOCTBYET BHICOKOMY
KaueCTBY OUUIICHHON BOJBI.

bakrepuanpHas MOMyJSAIMs OTBEYAET 3a OCHOBHOE DPA3JIOKEHHE OPraHUKH M YYacTBYET B
rpoleccax nmpeodpa3oBaHUs a30Ta, YUTO KPUTUUECKH BaKHO JIJIS1 OYUCTKU CTOYHBIX BOJI.

[Ipocreiimue mMOMOrarOT peryjJupoBaTh YHUCIEHHOCTh OakTepuil, uYTO o0bOecrneuynBaeT
CTaOMIIBHOCTB TMPOIIECCa OUNUCTKH.

Heopranuueckue KOMIIOHEHTHI (MUHepaibl U 30ja) (OPMHUPYIOT KapKac aKTHUBHOTO WA,
MOBBIIIAsL €T0 OCAXJIAEMOCTh U CIOCOOCTBYS 3((PEKTUBHOMY DPA3/IEICHUIO OCa/IKa M OUYUIIEHHON
BoAbl. KOMIUIEKCHBI COCTaB aKTUBHOTO WJa, COYETAIOUUNA JKUBYIO MHUKpodIopy C
HEOPraHMYECKUMH  KOMIIOHEHTaMHM,  SIBJSIETCS  pe3yJIbTaTOM  €CTECTBEHHOM  celeKuuu
MHUKPOOPTIaHW3MOB B YCIIOBHSIX TIOBBIIICHHON KOHIICHTPAIIUHU 3aTrPS3HUTEIICH.

OuncTka CTOYHBIX BOJ C HCIOJNB30BAaHHEM AaKTUBHOTO Wia — 93T0 3¢ GEeKTUBHBIN
OMOJIOTHYECKHUI TIPOIIECC, OCHOBAHHBIN Ha JIEATETFHOCTH Pa3IMYHBIX MUKPOOPTaHU3MOB. B cocTase
aKTUBHOTO WJIa TPUCYTCTBYIOT OaKTepuu, MPOCTEHUIINE M MUKPOCKOMHYECKHUE TPUOBI, KOTOPHIE
pasiararoT OpraHMYeCcKUe 3arps3HUTENN U CIIOCOOCTBYIOT X YIAJICHHUIO M3 BOABL. I eTeporpodHbIe
OaKTepuu paCHICTIISIOT CIOXKHBIE OpPraHUYECKHWE COEIWHEHHUs, a aBTOTPO(HBIE Y4YacTBYIOT B
mporeccax HUTpH(PHUKANKU, CIIOCOOCTBYS yNAICHUIO COCTUHEHWH a3ora. Hutuatble Oakrepun u
300r7Ied (POPMUPYIOT CTPYKTYpPY XJIONIBEB WJIA, YTO YIy4IIaeT ero ocaxjaeHue. B3aumoneiicTBue
3THX MHUKPOOPTAaHU3MOB 00ECIEUNBAET BBHICOKYIO CTETICHb OYMCTKH BOJIBI M JIeNIAeT JaHHBIA METO.
HKOJIOTUYECKU 06€30IacHBIM U 3PPEKTUBHBIM.
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COJOAKA KAK HCTOYHUK ®APMAKOJIOI'HYECKHA AKTUBHBIX
COEJUMHEHUU: TPAANIIUOHHBIE U BUOTEXHOJOI'MYECKUE ITOAXO/AbI

KauauesBa Aceib boiatoBHa
asel2002kalieva@mail.ru
maructpanT HAO «EBpa3uiickuii HaunoHabHbIM yHuBepcuter umenu JI.H. ['ymunesay,
Acrana, Ka3zaxcran,
HayuHb1il pyKOBOIUTEIB: K.C.X.H, U.0. podeccopa Typmnanosa P.M.

Beeoenue

Cononka mpeacTaBisieT co00i 0JHO W3 Hanbosee 3HaYMMbIX U BOCTPEOOBAHHBIX PACTCHMH,
HaxoJsllee NPUMEHEHHE B PA3JIMYHBIX OTpaciax Oyiarojaps CBOEMY YHMKAJIbHOMY XHMHUYECKOMY
coctaBy. E€ akTUBHO HCIIONIB3YIOT B (papMalleBTUUECKOM, MUIEBON, KOCMETHYECKON U TabayHOMN
MIPOMBIIIJIEHHOCTH.

Ha naHHBIi MOMEHT yCTaHOBJIEHO, YTO B COCTaBE COJIOJKH COEPKUTCS 0K0JI0 400 pa3inuuHbIX
COEIMHEHMH, Cpel KOTOphIX 0coOeHHO Bbiaenstorcs nopsaka 300 ¢naBoHouaoB. BaxHeimmmu
OMOJIOTMYECKH aKTUBHBIMH BELIECTBAMH 3TOTO PACTEHMS SBISIOTCS TPUTEPIIEHOUBI, B TOM YHCIIE
[NIMUMPPU3UH M TIIMLUUMPPETHHOBAsE KUCJIOTA, a TaKKe MX IPOU3BOJAHBIE. OTH COEIUHEHUs
NPEJCTAaBIAIOT cO000M (UTOXMMHUYECKHE KOMIIOHEHTBI, BKJIIOYAIOIIME IIECTh H30MPEHOBBIX
(parMeHTOB, U aKTUBHO M3y4YalOTCS B CBA3H C UX IIUPOKON OMOIOrMUECKO aKTUBHOCTBIO.

TpurepnieHonAbl, BXOIAIIME B COCTaB COJIOAKH, IPOSIBISIFOT PAJ 3HAYMMBIX CBOMCTB:
MIPOTUBOBUPYCHOE, aHTUOKCH/IAHTHOE, TPOTUBOOITYX0JIEBOE M MPOTUBOBOCHAIUTENBHOE JEHCTBUE.
HccnenoBanus NOATBEPKIAIOT UX MEPCHEKTUBHOCTh KAaK MPOTHUBOBUPYCHBIX ar€HTOB, YTO JIEIAET
COJIOJIKY AaKTyaJbHbIM OOBEKTOM JaJIbHEHIIMX HAy4YHBIX HW3BICKAHUH M Pa3pabOTKH HOBBIX
JIEKapCTBEHHBIX CPEJICTB.

I'muuuppus3uH — OpHUPOJIHOE COENMHEHUE, U3BJIEKaeMoe M3 KOpHS coioiaku. OH obmamaet
MHTEHCUBHOW CJaI0CThI0, 3HAUUTEIBHO MPEBBILIAIOIIEH CaXapo3y, OJHAKO HE BIMIET Ha yPOBEHb
TJIIOKO3bI B KPOBH, IMIOCKOJIBKY HE TIOJIBEPraeTcsi METa00In3My B OpraHU3Me.

HecmoTpsi Ha BO3MOXKHOCTb €0 MCIOJB30BaHUS B KaUECTBE HATYPaJIbHOIO INOACIACTUTEN,
IIMPOKOMY NMPUMEHEHHIO TIUIUPPU3HNHA MIPEMSITCTBYET CeU(PUUECKUI TaKpUUHbIN TpUBKYC. TeM
HE MEHEe, B MEIULUHE OH H3BECTEH KaK KOMIIOHEHT CHUPONOB OT KalUli C BBIPAXKEHHBIM
oTXapKuBaroUMM 3(p(deKToM, a TakkKe Kak BCIOMOIaTeIbHOE CPEACTBO MpHU JIEYEHUM S3BEHHOMN
00JIe3HHU KETy/IKa U 3aI10pPOB.

Cnenyer y4yuTBIBaTh, YTO HU30BITOYHOE NOTPEOJECHUE TIUIUPPU3NHA MOXKET BBI3BIBATH
HexXenarenbHble 3 (eKThl, TakKe KaK MOBBIIICHUE YPOBHS HATPHSI U CHUKEHUE KOHIIEHTPALIUH KaJIns
B KPOBH, YTO, B CBOIO OUYEPE/Ib, CIIOCOOHO NMPUBECTH K TUIIEPTOHUU U aPUTMHUH.

B opranusme uyenoBeka INTMIUPPU3HH MOXKET MPEBPAILAThCSA B TIIUIUPPETHHOBYIO KHUCIOTY,
OKasbIBas cxoxkee (papmakosoruueckoe Aercreue. O6manas clagoCcTbio, MPEBBIMIAIOLIEH caxapo3y
npuMepHO B 50 pa3, OH NPUMEHSETCS HE TOJIBKO B KaUeCTBE HATypaJIbHOIO MOJCIACTUTEINS, HO U B
HapOJHOW MeaULIMHE U GUTOTEPATIHH.
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