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2 Clarivate
Analytics

NAS RK is pleased to announce that News of NAS RK. Series of geology and technical sciences
scientific journal has been accepted for indexing in the Emerging Sources Citation Index, a new
edition of Web of Science. Content in this index is under consideration by Clarivate Analytics
to be accepted in the Science Citation Index Expanded, the Social Sciences Citation Index, and
the Arts & Humanities Citation Index. The quality and depth of content Web of Science offers to
researchers, authors, publishers, and institutions sets it apart from other research databases. The
inclusion of News of NAS RK. Series of geology and technical sciences in the Emerging Sources
Citation Index demonstrates our dedication to providing the most relevant and influential content
of geology and engineering sciences to our community.

Kazaxcman Pecnyonuxacol ¥nmmoix eoiivim akademusicol « KP ¥£A Xabapnapwi. 'eonoeusi scane
MEXHUKATLIK bLIBIMOAD CepUsiCbly bliblMU JcypHaabinbiy Web of Science-miy oicananranzan
nyckacol Emerging Sources Citation Index-me undexcmenyee kabviioaneanvlH xabapiaiiovl.
byn unoexcmeny 6apwicoinoa Clarivate Analytics komnanusicol JcypHandvl 00au api the Science
Citation Index Expanded, the Social Sciences Citation Index oicone the Arts & Humanities
Citation Index-xe xabwvL10ay macenecin xapacmoipyoa. Webof Science szepmmeyuiinep,
asmopnap, bacnawbliap MeH meKkemenepee KOHmMeHm mepenoici MeH canacvih Ycovlnaowvl. KP
¥F'A Xabapnapwi. I'eonocus scane mexnuxanvlk eviiimoap cepusicol Emerging Sources Citation
Index-xe enyi 6i30iy KoeamoacmvlK yulik ey 63eKkmi Jicane 6e0eN0l 2e0N102Usl HCIHE MEXHUKATBIK
2LILIMOAp OOUbIHULA KOHMEHMKE A0ai0bleblMbl30bl OLI0IPEOi.

HAH PK coobwaem, umo nayunoiii sicypran « zeecmuss HAH PK. Cepusi eeonocuu u mexnuueckux
HayK» 6vL1 npunam 0ns undexcuposanus 6 Emerging Sources Citation Index, 06noenennoii éepcuu
Web of Science. Cooepoicanue 6 3mom uHOEeKCUpOBaHUuU HAXOOUMCS 8 CMAOUl paccMOmMpeHUs
rxomnanueu Clarivate Analytics ons danvheiiueeo npunsmus scypHana 6 the Science Citation
Index Expanded, the Social Sciences Citation Index u the Arts & Humanities Citation Index.
Web of Science npeonacaem xauecmeo u enyouHy Kommenma 0/ ucciedogamenell, dgmopoes,
uzoamenei u yupexcoenuil. Brxnouenue Uzeecmus HAH PK. Cepus eeonocuu u mexnuueckux
nayx 6 Emerging Sources Citation Index demoncmpupyem nauty npugepiceHHocms K Haubonee
AKMYANIbHOMY U GIUAMENbHOMY KOHMEHMY NO 2€0102Ul U MEXHUYECKUM HAYKAM Olsl HAule2o
coobwecmaa.



KAWMBIFBIMABIABIK, KOFBI

HALYK

CHARITY FOUNDATION

YD «XAJBIK

B 2016 romy ans pa3BUTUS W YAyYIIEHHS KaueCTBa >KU3HU Ka3axCTaHLEB ObLI
CO3J1aH YacTHbIH bnarorBoputenbHblid GoHa «Xaibky». 3a robl CBOSH IesITeIbHOCTH
Ha peajHu3aluio OJaroTBOPUTENILHBIX MPOEKTOB B 00JacTAX oOpa3oBaHMS M HAyKH,
COLMAJILHOM 3aIlUThI, KYJIbTYPBI, 31paBooxpaHeHus u cnopra, Ponp Beyaenua Oosee
45 MunnuapaoB TEHre.

Oco6oe BanManue biarorBopuTenbHbIH GOHT «XaJIbIK» yienseT 00pa3oBaTeIbHbIM
IporpaMmam, CUuTas 3TO HaIlPaBJIE€HUE OJHUM M3 KIIIOYEBBIX B CBOEH JIEATENBHOCTH.
Oxa3biBasi MOAJIEPKKY OTEUECTBEHHOMY 00pa30oBaHuto, GOHI BHOCHT CBOI OCHIIbHBIN
BKJIaJI B Pa3BUTHE KauecTBEHHOTo oOpa3oBanus B Kazaxcrane. Tem caMbiM ciocoOCTBY S
pOCTy uncIa JItoneH, ClIoCOOHBIX MEHSTh XKU3Hb B CTPaHe K JIy4IlleMy —Ipo(ecCHOHAIOB
B pa3iMyHbIX cdepax, MOTCHUUAIBHBIX JIMACPOB M «BEJIUKUX YMOB». OmHOH U3
3HAUUMBIX HMHUIMATHB (oHJa «Xanblk» B oOpas3oBaresibHOW cdepe cTajm MpoeKT
Ozgeris powered by Halyk Fund — mepBblii B cTpane OuzHec-uHKYOaTop ISl yUaluxcs
9-11 xmaccoB, KOTOPBIH MOMOTraeT pa3BUBAaTh HEOOXOOMMBIE B COBPEMEHHOM MUpE
MpeANPUHUMATENILCKUE HaBbIKK. Tak, Ha comeliCTBHE MajoMy OHM3HECY IMIKOJIbHHUKOB
66110 BhIIeneHo Oosee 200 rpanToB. J{iist mo/iep KKy TadaHTIIMBBIX 1 MOTHBHPOBAHHBIX
nereit @OoHI HEOAHOKPATHO BBLACISUT TPaHThI HAa 00yueHue B MexTyHapOJHOH IIKojIe
«Mupac» u B Astana IT University, a Taxke MOMOI Ka3aXCTaHCKUM LIKOJbHHKAM
npuHATH yyactue B npectxHoM KoHKypce «USTEM Robotics» B CILIA. ABropckue
pabotel B pamkax npoekra «Tomimrep», koropomy DoHI OKa3an HOAICPIKKY, JICIIIU B
OCHOBY Y4€OHOH MPOrpaMMbl, Y4€OHHKOB U Y4€OHO-METOANYECKUX KHHUT IO MIPEAMETY
«OCHOBBI TIpeANpUHUMATENBCTBA U Ou3Heca», mpenogaBaemoro B 10-11 xmaccax
Ka3aXCTAaHCKMX ILKOJ U KOJUIEIKEH.

[TomuMo mnomoIIM MIKOJIBHMKAM, ydallMMcs KoJulepked u cryaeHTtaM DoHp
CUMTAET BAXXHBIM BHECTH CBOW BKJIAJ B IMOBBILICHHE KBAIM(QHUKALWN IIE€AaroroB,
COBEpIIEHCTBOBAHNE HUX 3HAHUH U HABBIKOB, IOCKOJIBKY HMEHHO OHHU SIBJISIOTCS
MIPOBOAHMKAMH 3HAHUM OydyHIMX MOKOJIeHHH KazaxcTanueB. [Ipu mognepxke donna
«XanplK» B IOKHOH cTONMIEe ObUI OpPraHW30BaH €XKEroJHbIM TOPOACKOW KOHKYpC
nenaroroB «Almaty Digital Ustaz.

BaxHoll MHMLIMATUBOW CTayl pealu3yeMblii MPOEKT 1O OOy4YEeHHIO OCHOBAM
(UHAHCOBOM TPaMOTHOCTH MpernojaBareield n3 BockMH obmacteil Kazaxcrana, urto
JIOJDKHO OKa3aTh CYIIECTBEHHOE BIIMSIHUE Ha BOCIIUTaHUE (PMHAHCOBOW IPAMOTHOCTH H
MPEeINPUHUMATEIBCKOTO MBIIIJIEHHS Y HOBOTO TIOKOJIEHHSI IPaX</1aH CTPAHBI.

Heo6xomumyto nomorip @oHpa «Xajablk» OKa3blBaeT U TEM, KTO 0COOEHHO OCTPO
B Hell Hyxnaercs. B paMkax counaibHOM 3alllUThl HACEJIEHHsS aKTHUBHO NPOBOAUTCS
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paboTa 1o TOAJEPKKE JIETeH, OCTABIIMXCS 03 pOJAUTENCH, JeTedl W B3POCIBIX U3
COLMAJIbHO YA3BUMBIX CJIOEB HACEJICHMUS, JIFOJEH C OTPAaHUYEHHBIMHA BO3MOKHOCTSIMHU, a
TaKKe 00eCIEUESHUIO HYKIAFOIIUXCS COIUABHBIM KUIbEM, CTPOUTEIBCTBY COLIUATBHO
BaXKHBIX OOBEKTOB, TAKUX KaK JCTCKHE CaJbl, ACTCKHE TUIOIIAIAKU U (PU3KYIBTYpPHO-
03JI0POBUTEJIbHBIE KOMIIJIEKCHI.

B xommnky no0peix gen @onnma «Xanablk» MOXKHO JOOABUTh OKa3aHUE MTOMOIIH
JIETCKOMY CIIOPTY, Ky/ia OTHOCHTCS TIOJICPKKA B PA3BUTUU JIETCKOTO (PyTOOJIA M Kapare
B Hamiel crpaHe. JKMU3HEHHO Ba)KHYIO TIOMOIIL braroTBopuTeNnbHbIN QOHI «XaTblky»
OKa3aJl HalllUM COOTeUECTBEHHUKAM BO BpeMsi HeaasHell nangemun COVID-19. Torga,
B pasrap TsDKenod 0ophObl ¢ KopoHaBUpYCHOH nHpeknuerd Dounx Beiaenui cBbime 11
MUJUTMAPJIOB TEHI'e Ha MPHOOpPETeHHE HEOOXOAMMOI0 MEIUIIMHCKOTO 00O0pYIOBaHUS
U JIOPOTOCTOSIIUX MEAMIMHCKUX IPEraparoB, aBTOMOOWIICH CKOPOM MEIMIIMHCKON
TIOMOUIHU U CPECTB 3aLIUThL, aAPECHYIO MAaTEPUAIbHYIO IOMOLIb COLIMAIBHO YSI3BUMBIM
CJIOSIM HACEJICHUS U JICHE)KHBIC BBITUIATHI MEUIIMHCKUM PaOOTHUKAM.

B 2023 romy Hapsamy c OpYyrUMU TPOEKTaMH, HAlCJICHHBIMM Ha IMOBBIIICHUE
0JIaroCOCTOSIHUST Ka3aXCTaHCKUX TpaxkaaH DOHJ peniwi yneinuTb 0C000€ BHUMAaHHUE
HayKe, MOCKOJIbKY OHa SBJISIETCS YacThlO0 OOIIECTBEHHOW KYJIBTYPhI, & YPOBCHb €€
pa3BUTHS ONPEIETAET YPOBEHD Pa3BUTHUS FOCYIapCTBA.

[Honnepxkka @oHAOM BbIMyCcKa >KypHajgoB HamuonanbHOM AkageMun Hayk
PecriyOnuku KazaxcraH, KOTOpbIe BXOAST B MEXIyHapoiHble (OHABI Scopus u
Wos ¥ B KOTOPBIX NYOJNUKYHOTCS CTaTbd OTEUECTBEHHBIX YYCHBIX, JIOKTOPAHTOB W
MarvCTPaHTOB, a TaK)KE HAYYHBIX COTPYJAHHMKOB BBICHIMX Y4YEOHBIX 3aBEJCHHUN W
HAy4HO-UCCIIEA0BATENbCKUX MHCTUTYTOB HALLIEN CTPAHBI SIBJISECTCS HE MEHEE 3HAYMMBIM
BKutajjoM DOH/Ia B pa3BUTHE Ka3aXCTAHCKOTO OOIIIEeCTBA.

C yBakeHunem,
BbaarorBopurebHblii ®ona «XaabIky»!



Bac penakrop

7KYPBIHOB Mypar 7KypbIHYJIbI, XUMHA FBUIBIMIAPBIHBIH TOKTOPHL, Ipodeccop, KP ¥FA akanemuri,
«Kazakcran Pecryonukacel ¥ITThIK FhUTBIM akanemusicby PKB-win npesunenti, AK «/1.B. Cokonbckuit
aTBIHJIAFBl OTHIH, KaTalll3 jKOHE IEKTPOXUMHUS MHCTUTYTBIHBIH» Oac aupekTops! (Anmarsl, Kazakcram)
H=4

FplabiMu XaTiibl

ABCAJIBIKOB BaxbiT Hapukdaiiyabl, TeXHHKa FRUIBIMIApPBIHEIH JOKTOpHI, mpodeccop, KP ¥FA

JKayanThl XaTbICkl, A.B. BekTypoB aTbIHAaFBI XUMUS FRUTBIMIAPEI HHCTUTYTHI (AnMarsl, Kazakcran) H=5
PepnaknusaabplK ajdka:

OBCAMETOB Mauic Kyasicyiabl (6ac penakTopablH OpbIHOAcaphl), TI'€OJOTHS-MHHEPATOTUS
FBUIBIMJIAPBIHBIH  TOKTOpBI, mpodeccop, KP ¥FA akamemuri, «Y.M. Axmencadunua aThIHAAFEI
THIIPOTCOJIOTHUS KOHE TCOIKOIOTHI MHCTUTYTHIHBIHY» TUPEKTOphI (AnmMarel, Kazakcran) H = 2

JKOJITAEB Tepoii JKoaraiiynel (6ac pemakTopiblH OpBIHOAcAphI), TEONOTUS-MHHEPAIOTHS
FBUTBIMJIAPBIHBIH TOKTOPBI, mpodeccop, K.M. CarmnaeB ThIHIAFBI T€ONOTHS FHUIBIMIAPH HHCTUTYTHIHBIH
nupektops! (Anmarsl, Kazakcran) H=2

CHOY [Iaumen, Ph.D, kaybiMaacTeipsutran npogeccop, Hebpacka yauusepcutetiniy Cy FbUIBIMIAPbI
3eprxaHachlHbIH qupekTops! (HeOpacka mrarsr, AKII) H = 32

3EJBTMAH Peiimap, Ph.D, taburu tapux Mmypaxaiieinsiy JKep Typassl FbutbiMaap Oestiminae
TIeTPOJIOTHS XKOHE Taiiiaibl Ka30anap KeH OpBIHIApPBI CalachIHIAFEl 3epTTeyIepais kerekmrici (Jlonmomn,
Anrnus) H =37

MMAH®WJIOB Muxaua BopucoBud, TeXHHKa FRUIBIMIAPBIHBIH JOKTOPEI, HaHncn yHHBepcHUTETIHIH
npodeccopsl (Hancu, @pannms) H=15

IIEH IMun, Ph.D, KpITaii reoIorusuIbIK KOFaMBIHBIH Tay T€0JIOTHSACH KOMUTET] TUPEKTOPEIHBIH OPbIH-
Gacapbl, AMepHKaH/IbIK YKOHOMHKAIBIK Teosiortap KaybiMaacToiFbiHbIH Mymieci (ITexun, Kpitait) H = 25

DOUIIEP Axkceab, Ph.D, /Ipe3neH TeXHUKAIBIK YHUBEPCUTETIHIH KaybIMIACTBIPBLIFAH TIpodeccopsl
(dpesnen, bepnun) H=6

KOHTOPOBUY Anekceii IMHIbeBHY, TE€OJOTUS-MHHEPAIOTUs FHUIBIMIAPEIHBIH JIOKTODBI,
npodeccop, PFA akamemuri, A.A. Tpopumyka arblHIarbl MyHaii-ra3 TeoJIOrHsChl KHE reo(U3HKa
nHctuTyThl (HOoBOCHOHpCK, Peceit) H = 19

ATABEKOB Baagumup EHokoBHY, XUMUs FBUIBIMAAPBIHBIH JT0KTOpEI, benapycs ¥FA akaxemuri,
JKana Matepunanaap XUMHUSICBI HHCTUTYTBIHBIH KYpMeTTi qupekTops! (Munck, berapycs) H = 13

KATAJIUH Credan, Ph.D, [[pe3neH TexHUKaIBIK yHUBEPCUTETIHIH KAy bIMaCTBIPBUIFaH IIPodeccopbt
(dpesnen, bepmun) H = 20

CEMTMYPATOBA Dieonopa FOcymoBHA, reoiorns-MHHEPANOTHsS FHUIBIMIAPBIHBIH JOKTOPHI,
npodeccop, KP ¥FA xoppecnonaent-mymeci, K.M. Carraes arsiaaarbl [ €010THs FRUTBIMIAPEI HHCTUTY THI
3epTXaHachlHbIH MeHrepymrici (Anmarsl, Kazakcran) H=11

CAYBIHTAEB Kanaii, Ph.D, xaysimmacteipsuiran npogeccop, Hazapbaes ymmsepcuteti (Hyp-
Cyurran, Kazakcran) H =11

DPATTUHMU IMaosno, Ph.D, bukokk Munan yHHBEpCUTETI KaybIMAACTHIPBIIFAH Mpodeccopsl (MmuiaH,
Uranus) H =28

«KP YFA» PKb Xaoapaapsbl. ['eosiorust xoHe TeXHHKAIBIK FHLIBIMAAP CEPUSICHD).
ISSN 2518-170X (Online),
ISSN 2224-5278 (Print)
Menmrikreymri: «Kazakcran PecryOnukachiHBIH ¥JITTHIK FRUTBIM akageMusicky PKB (Anmarst k.).
Kazakcran PecmyOnukachiHBIH AKIapar »KoHE KOFaMIBIK JlaMy MUHHCTPJIITiHIH AKHapar KOMUTETiHIE
29.07.2020 x. 6epinrer Ne KZ39VPY 00025420 mep3imMaik 0acbUIBIM TipKeyiHEe KOWBLTY Typalibl KydJIiK.
TaKbIPBINTHIK OAFBITHL: 2€0102Usl, MYHAL HCIHE 2a30bl OHOEYOTH XUMUAIBIK MEXHOL02UAIAPbI, MYHAL
XUMUACHL, MEMAn0apObl ALy HCIHE ONAPObIH KOCLIHObLIAPHIHbIY MEXHOIOSUACDL.
Mep3iMAiTiri: )KpUIbIHA 6 PET.
Tupaxsr: 300 nana.
Penakuusiaeig MekeH-kaiibl: 050010, Anmarsr k., [lleBuenko kerr., 28, 219 6eur., Ten.: 272-13-19
http://www.geolog-technical.kz/index.php/en/

© «Kazakcran PecnyOnukachIHBIH ¥JITTHIK FRUTBIM akagemusicedy PKB, 2023
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I'naBHBbIii penaxkTop

KYPUHOB Mypar ’KypuHOBHY, TOKTOP XMMHUYECKUX HayK, mpodeccop, axagemuk HAH PK,
npesunenT POO «HanmonansHol akagemun Hayk Pecryonmku Kasaxcran», renepanbHbiii aupexrop AO
«MHCTUTYT TOTUMBA, KaTaiau3a U anekTpoxuMun uM. J1.B. Cokonbckoro» (Anmarsl, Kazaxcran) H = 4

YueHHBII cekpeTapb

ABCAJIBIKOB BaxbiT HapukéaeBu4, TOKTOp TEXHHYECKHX HAyK, Mpogeccop, OTBETCTBEHHBIN

cekperaps HAH PK, UucTnTyT XuMnueckux Hayk uM. A.B. Bexryposa (Anmarer, Kazaxcran) H=15
PenaknuoHHas KodJgerus:

ABCAMETOB Maauc KyabicoBud, (3aMeCcTUTENb TNIABHOTO PEAAKTOPA), JOKTOP FEOIOTOMHUHEPAIIO-
THYECKUX HayK, mpodeccop, akaaemuk HAH PK, mupextop MHCTUTYTa THAPOTE€OIOTUU U T€OIKOTOTUH M.
V.M. Axmencaduna (Anmarsl, Kazaxcran) H =2

JKOJITAEB TI'epoii KoaraeBuu, (3aMeCTUTENb INIABHOTO PENAKTOpa), JOKTOP T'€OJOTOMHHEPAo-
IHYeCKUX Hayk, mpodeccop, mupekrop MHcruryrta reonmorndeckux Hayk nm. K.M. CartmaeBa (Amnmarsl,
Kazaxcran) H=2

CHOY Jpunen, Ph.D, acconnupoBanHslii mpodeccop, aupexrop JlabopaTopun BOIHBIX HayK YHHBED-
cutera Hebpacku (mrar Hebpacka, CILIA) H = 32

3EJBTMAH Peiimap, Ph.D, pyxoBoauTes HCCIen0BaHIN B 00JIACTH IIETPOJIOTHU U MECTOPOXKIACHHUN
M0JIe3HBIX HCKomaeMbIX B OTaene Hayk o 3emie Myses ecrectBenHol uctopuu (Jlonnon, Aurmus) H = 37

IMAH®HWJIOB Muxana BopucoBud, T0KTOp TEXHHYECKHX Hayk, mpodeccop Yansepcutera Hancn
(Hancu, ®pannus) H=15

HIEH ITun, Ph.D, 3amecturens qupexropa Komutera o ropxoii reosornu Kuraifickoro reooruaeckoro
o01ecTBa, wieH AMEpUKaHCKOW acconmanuy skonomudeckux reojoros (ITexun, Kurait) H = 25

OUIIEP Axcens, acconmmpoBaHHBIH Tpodeccop, Ph.D, Texumueckmii yHuBepcurer Jlpesnen
(Hpesnen, bepnun) H=6

KOHTOPOBUY Aunekceii DMuIbeBHY, JOKTOP TI'€0OJIOTO-MHHEPAIOTHYECKUX HAyK, Ipodeccop,
akagemuk PAH, Uuctutyr HedrerasoBoit reomornu u reopusuku um. A.A. Tpopumyka CO PAH
(HoBocubupck, Poccust) H =19

AT'ABEKOB Baagumup EHokoBHY, TOKTOp XMMUUECKUX HayK, akajeMuk HAH benapycu, moueTHsIi
mupekTop MHCTHTYTa XMMHUU HOBBIX Marepuaiios (Munck, benapycs) H =13

KATAJIUH Credan, Ph.D, accouuupoBanusiii mpodeccop, Texuuueckuit yauepcutet (JpesneH,
Bepnmun) H = 20

CEMTMYPATOBA Dieonopa FOcynoBHa, TOKTOp reonoro-MAHEPAIOrHYECKHX HayK, Tpodeccop,
uneH-koppecionneHT HAH PK, 3aBenyromas naboparopun MHcTHTyTa Teonormdecknx Hayk um. K.
Carnaesa (Anmarsl, Kazaxcran) H=11

CAT'MHTAEB Kanuaii, Ph.D, accormmupoBannslit mpodeccop, Hazapdaes yausepcuter (Hypcynras,
Kazaxcran) H =11

D®PATTUHU IMaoso, Ph.D, acconmmpoBanHbBIil mpodeccop, MuIaHCKUH yHHBEPCHUTET BHKOKK
(Munan, Utamns) H = 28

«H3Bectuss POO «<HAH PK». Cepusi reo10ruy 1 TEXHH4eCKHX HAYK».
ISSN 2518-170X (Online),
ISSN 2224-5278 (Print)
CobcrBennuk: Pecnybnmikanckoe obmmecTBeHHOe 00beinHenne « HarmonanbpHas akaeMust Hayk
Pecny6onmkn Kazaxcram» (T. AMarsr).
CBUIIETENILCTBO O MOCTAHOBKE HA YYET NMEPHOJMYECKOro medaTHoro minanus B Komurere mHpOpManuu
MunncTepcTBa HHGOpMAIHK 1 001ecTBeHHOr0 pa3Butns Pecrryoimku Kazaxcran Ne KZ39VPY 00025420,
BbliaHHOe 29.07.2020 1.
Temaruyeckass HaIpaBICHHOCTb: 2e0n02Us, XUMUYECKUe MeXHON02UU NnepepadomKu Hemu u easa,
Heghmexumus, MmexHoNI02UU U361eUeHUs MEMANN08 U UX COeOeHEHU].
IlepuoauyHocTs: 6 pa3 B rof.
Tupax: 300 sx3eMILIAPOB.
Anpec penakiuu: 050010, . Anmarsr, yii. [lleuenko, 28, od. 219, ren.: 272-13-19
http://www.geolog-technical.kz/index.php/en/

© POO «HammonanbHas akagemus Hayk Pecryonuku Kazaxcrany, 2023
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Editorial chief

ZHURINOYV Murat Zhurinovich, doctor of chemistry, professor, academician of NAS RK, president
of the National Academy of Sciences of the Republic of Kazakhstan, general director of JSC “Institute of
fuel, catalysis and electrochemistry named after D.V. Sokolsky» (Almaty, Kazakhstan) H = 4

Scientific secretary

ABSADYKOYV Bakhyt Narikbaevich, doctor of technical sciences, professor, executive secretary of

NAS RK, Bekturov Institute of chemical sciences (Almaty, Kazakhstan) H =5
Editorial board:

ABSAMETOV Malis Kudysovich, (deputy editor-in-chief), doctor of geological and mineralogical
sciences, professor, academician of NAS RK, director of the Akhmedsafin Institute of hydrogeology and
hydrophysics (Almaty, Kazakhstan) H=2

ZHOLTAEYV Geroy Zholtaevich, (deputy editor-in-chief), doctor of geological and mineralogical
sciences, professor, director of the institute of geological sciences named after K.I. Satpayev (Almaty,
Kazakhstan) H=2

SNOW Daniel, Ph.D, associate professor, director of the labotatory of water sciences, Nebraska
University (Nebraska, USA) H =32

ZELTMAN Reymar, Ph.D, head of research department in petrology and mineral deposits in the Earth
sciences section of the museum of natural history (London, England) H = 37

PANFILOV Mikhail Borisovich, doctor of technical sciences, professor at the Nancy University
(Nancy, France) H=15

SHEN Ping, Ph.D, deputy director of the Committee for Mining geology of the China geological
Society, Fellow of the American association of economic geologists (Beijing, China) H = 25

FISCHER Axel, Ph.D, associate professor, Dresden University of technology (Dresden, Germany) H=6

KONTOROVICH Aleksey Emilievich, doctor of geological and mineralogical sciences, professor,
academician of RAS, Trofimuk Institute of petroleum geology and geophysics SB RAS (Novosibirsk,
Russia) H=19

AGABEKOV Vladimir Enokovich, doctor of chemistry, academician of NAS of Belarus, honorary
director of the Institute of chemistry of new materials (Minsk, Belarus) H =13

KATALIN Stephan, Ph.D, associate professor, Technical university (Dresden, Berlin) H = 20

SEITMURATOVA Eleonora Yusupovna, doctor of geological and mineralogical sciences, professor,
corresponding member of NAS RK, head of the laboratory of the Institute of geological sciences named
after K.I. Satpayev (Almaty, Kazakhstan) H=11
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AnHoTamus. Enximi3iH OapIibik Aepiiik ipi KajiajgapbiH/a KaJlajiblK dKOHE OHIIPICTIK
KaJABIK cynap Oipirim, omaH apbl Kapail Ouocysriliey HblcaniapblHa KiOepiieni.
JKunakTanFraH KaJJIblK CYJIapblH Ta3ayaylblH OHOJIOTHUSIIBIK OAiCTEepl Kas3ipri TaHaa
MaHBI3/IbI JICTEePIiH Oipi OOJIBIT TaOBLIA Bl ATATIMBIII JIC APKBUIBI Ta3a1ay KbLIIaM
Opi IIBIFBIHEI a371ay O0yBIMEH CUTIAaTTaNa bl By Makanana ayslp MeTasn HOHAaphIMEH
JIACTaHFaH CYJIbI OMOTECTiIey apKbUIbl TazajayAblH THIMJII 9JIiCTepi JKacaibln, nadHus
apKbUIBI CY/IbI Ta3alay Jopexeci anblkTaabl. COHbIMEH KaTtap, Oy 6uotectte naduus
ybl METaJ HOHJAAPbIHA JKOFAPhl  CE3IMTANJIbUIBIFBIMEH EpeKIIeNIeHIN, TaKipuoeae
KOJNJIAHBUTY YCHIHBUIABL. [ladHUSHBIH TYypii opTayiiap na TIpHIUTK €Tyl MeH OHBIH
(DM3HONOTHSIBIK ~ epeKIIeNiKTepl aHBIKTANABL. FBUIBIMU-3epTTey KYMBICH TYpIi
KOHIBIPFBIIAP MEH MpHOOpIapasl Maigaany apKbUIbI HOTIDKEIEPl HAKTHI opi IO
OOJIIBI.
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Annotamus. [IpakTHueckd BO BCEX KPYITHBIX TOpPOAAX CTPaHbl TOPOJICKHE H
MPOMBIIIUICHHBIE CTOYHBIE BOJBI OOBEAMHSIOTCS W HANPABISIFOTCS Ha OOBEKTHI
onodunsTpanuu. bronornueckue MeToIbpl OYMCTKH HAKOIUICHHBIX OCTATOYHBIX BOJI
SIBJISIFOTCSl Hauboliee BAXKHBIMU B Hacrosiiiee Bpems. OYKCTKa ¢ IMOMOIIBIO JIAHHOTO
METOoJIa XapaKTepu3yeTcsi TeM, 4To oHa Oosiee ObICTpasi U MeHee 3arparHas. B crarbe
OpTH pazpaboTanbl A(P(HEKTHBHBIE METOIBI OYHCTKU BOIBI, 3arpsS3HCHHONW HOHAMH
TSDKEJIBIX METaJUIOB, IyTeM OHOTECTUPOBAHUSI W ONPENCNICHUs] CTECIICHU OYUCTKH C
noMoIibio gaduuu. B aTom Onorecte nadHUS 0IIMYanach BBICOKOW YYBCTBUTEIBHOCTHIO
K MOHAM TOKCHYHBIX METAJJIOB M, CJICJIOBATENILHO, Npe/jiaraiach K MPUMEHEHUIO Ha
MPaKTUKe. YCTAaHOBJICHBI Pa3IMYHbIC Cpeiibl OOuTaHus JaHUY U ee HGU3NOIOTHICCKIEe
ocobenHoctu. C HCIONB30BAHUEM Pa3IUIHBIX YCTAHOBOK M IPHUOOPOB YIAIOCH
JOCTUTHYTh TOYHBIX PE3yJIBTaTOB HAyYHO-HCCIIEI0BATEILCKON paboThI.
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KiroueBble €JI0Ba: MOHBI TSHKEIIBIX METAJIJIOB, OYMCTKA BOJBI, ,Z[a(l)HI/IH, ouorecTu-
pOBaHUC, CTCIICHDL 3arpsA3HCHUS BO/bI, (bHHLTpaLII/IH

Introduction

The problem of protection of surface and underground water sources from pollution
is determined depending on the amount and level of toxicity of urban and industrial
waste water discharged into them in a particularly large Mashtab. For this purpose, the
types of impurities in natural water and their environmental effects on hydrobionts must
first be determined. Because according to the regulatory requirements for natural water
sources, water quality should ensure the balance of the ecosystem in it. More precisely,
this means that the purity of water is achieved by the result of the life of hydrobionts in
it. In this regard, it should be noted that the ecological system of natural water sources
should be considered not individually, but taking into account the effects of urban and
industrial waste water added to it.

In many countries, a sharp increase in the population, combined with the destruction
of many natural ecosystems, has led to an increase in the consumption of Water
Resources. Water reserves and resources necessary both for the functioning of industry
and for human existence are one of the most important minerals for many countries
(Sharipov, Kireeva, 2023).

Water is a habitat for many living things (water pollution of the environment and
agriculture with waste from industrial production often leads to the mass death of living
organisms. In turn, the death of such an entire group of organisms is caused by one
extreme change in the physical and chemical parameters of the external environment,
which can lead to the complete disappearance of organisms living in water. In this
regard, in order to accurately predict changes occurring in the ecosystem, it is important
to conduct biotesting of natural water sources, conduct environmental monitoring
and protect the natural environment using them (Daribayev et al., 2008). This is due
to the fact that other methods do not allow assessing the biological effectiveness of
water and reservoir pollution, and since they cannot determine the result of exposure to
toxic substances entering the water, it is not effective to control the quality of natural
and drained water using a hydrochemical method. The level of water pollution in the
country is determined by chemical and bacterial indicators. Among them, in a number of
countries (USA, America, Japan), the Biotest method is used as a method of monitoring
the quality of natural and drained water. It is also a component of the monitoring method
of the aquatic environment and is the main indicator of the toxicity of drained water.

Currently, the method of biological indication is considered a very accurate method
and allows you to assess the stage of water pollution, and other features (Alekin et al.,
1973).

By studying the vital activity of natural hydrobionts closer to the natural norm, it
is possible to increase the accuracy of the data provided by the biological method in
assessing water quality (Alexandrova, Kanygina, 1971). But in practice, the control
of natural and drained water by biotesting is used as an indicator of the quality of the
aquatic environment only in individual cases. In fact, it is only in one of the methods
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that some test object can be solved, based on the transformation of life into life. This
is due to the fact that the Biotest method known to us still does not meet the necessary
requirements for the introduction of toxic substances under control as a regulatory
document (Alekseev, Lyamin, 1986).

Currently, the method of biotesting, that is, single-celled biological test organisms
such as Daphnia, which show the degree of harmfulness of toxic substances, is used
as an operational method for determining the toxicity of reservoirs. The problem of
protection of surface and underground water sources from pollution is determined by
the amount and level of toxicity of urban and industrial waste water discharged into
them in a particularly large Mashtab (Olkova, Medvedeva, 2023).

The study first identified the types of impurities in natural water and their
environmental effects on hydrobionts. Because according to the regulatory requirements
for natural water sources, water quality should ensure the balance of the ecosystem in
it. More precisely, this means that the purity of water is achieved by the results of the
life of hydrobionts in it. In this regard, it should be noted that the ecological system of
natural water sources should be considered not individually, but taking into account
the effects of urban and industrial waste water added to it. The Daphnia test has an
advantage over other biotests in its hypersensitivity to various natural poisons and is
distinguished by good repeatability of the results of the experiment. Due to the toxicity
of such relative chemicals for hydrobionts, it is proposed to show with Daphnia unit.
In freshwater reservoirs of the former Union size, the following types of Daphnia are
very common, the most important of which is Daphnia magna. They are the main source
of the feed eaten by fish in the form of an important component of fresh water and
make a very active contribution to the process of self-cleaning in reservoirs. The type of
Scorpion, such as Daphnia magna, is quite large in size, easily gets used to laboratory
conditions and is widely used by researchers. Information about the morphological and
physiological features of Daphnia necessary for experiments has been published in
many scientific papers (Nefedova, 2014).

When determining the quality of water in the conditions of laboratory practice,
indicators such as the life of test organisms, the ways of reproduction, and the intensity
of life processes are taken into account.

Waste water from production facilities is added to the waste water of all major cities
of Kazakhstan and sent to special biofiltration facilities. To date, it has not studied the
effect of ferric chloride, lead and zinc ions, and calcium hydrotoxic, which are often
found in water compositions, on the ecosystem of natural waters. The results of this
work make it possible to fill the listed gaps.

To determine the quality of waste industrial waters, industrial waste waters of
the Kentau region were taken as an object of study. Until recently, the decline in the
chemical quality of water was mainly limited to pollution of toxic metals, but now the
greatest danger is posed by micro-impurities of various organic substances that appear
in the results of agricultural activities with production processes.

The negative consequences of the eutrophication process lead to an overgrowth of
phytoplankton algae in pond water, the appearance of an unpleasant smell and taste of
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water, and an increase in organic matter in it. The oversaturation of water with organic
matter creates conditions for the growth of saprophytic bacteria, including disease-
causing bacteria and aquatic fungi. As a result of the vital activity of some algae, toxic
substances are formed. Their effect is harmful to animal and sometimes human life
(Isaev, 2009). To mineralize too much organic matter, most of the dissolved oxygen in
the pond water is consumed. Its result is the extinction of oxidophilic animals that make
up the main food source for fish.

Materials and research methods

The use of the biotesting method in the control of flowing and natural water allows
us to make significant additions to the results of the chemical analysis carried out in the
assessment of water quality (Table 1).

Table 1 - water quality indicators

Ingredients Water quality indicators (indicators of dust in water. MPC= 0.01 mg\m3)
High pollution Extreme high pollution

Dissolved oxygen <3mg\1 <2 mg\l

OBKb >15 mg 02\ >60 mg 02\l

Phenols >0,0300 mg\l >0,1 ml\l

Oil products >15mg\l >5 mg\l

Chlorides >0,03 mg\l >0,1 mg\l

Other ingredients >=10 MPC >=100 MPC

Itis proposed to use Daphnia as a model for biotesting individual substances in natural
waters and wastewater (Charazinska, 2022). This method is based on the performances
of repeated and non-repeated experiments, which last for a long time in a series of
parthenogenetic generations. Assessment of the toxicity of the aquatic environment is
carried out using biological characteristics: survival, fertility, reproduction and quality
of offspring.

The proposed method has been developed for many years and is widely used in
Environmental Protection, water toxicity testing. Currently, Daphnia is considered a
means of cleaning polluted waters from fisheries waters in the former Union, and its
permissible concentration (MPC) is included as a test object. In a number of countries,
Daphnia is a model for determining the toxicity of substances.

The Daphnia test has an advantage over other biotests in its hypersensitivity to
various natural poisons and is distinguished by good repeatability of the results of the
experiment. It is proposed to indicate the toxicity of such relative toxic chemicals for
hydrobionts in Daphnia units. In freshwater reservoirs of the former Union size, the
following types of Daphnia are very common, and the most important of them is Daphnia
magna. They are the main source of the feed eaten by fish in the form of an important
component of fresh water and make a very active contribution to the process of self-
cleaning in watermelons. The type of Scorpion, such as Daphnia magna, is quite large
in size and easily gets used to laboratory conditions and is widely used by researchers.
Information about the morphological and physiological features of Daphnia necessary
for experiments has been published in many scientific papers.
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The nature of the method. Cultivation and biotesting of Daphnia is carried out at a
comfortable temperature of 20 + 2° C (degrees) and in daylight between 10—12 hours,
without interrupting additional lamp lighting. Water for crayfish breeding is either
collected from specially uncontaminated natural reservoirs or used water from a settled
Aqueduct, which has been cleaned by chlorination for 7-10 days.

Green algae (chlorella) is used as feed. In order to improve algae, the following
conditions must be observed: the nutrient medium Tasmiyya (Table 2) must be provided
with daylight, as well as candlelight day and night and constant ventilation with
atmospheric air.

Table 2-composition of the nutrient medium for the improvement of green algae

Salts Tasmiyya medium, G\L distilled water Uspensky middle N 1
KNO, 5,000 0,025

KH,PO, 1,250 0,025

MgSO, *7H,0 2,500 0,025

Fe SO, *7H,O 0,003 -

CaCl, - 0,100

K,CO, - 0,034

Micro elements 1,0 1,0

The female Daphnia crop consists of 20-30 Daphnia seedlings densely located in a
1 L medium in a glass aquarium. Aquarium water should be renewed to half once every
7-10 days. For the experiment, crayfish are bred from one separate species. Daphnia,
in this case, is homogeneous, at the same age and at the same time mature, that is,
it makes it possible for the experimental result not to be scattered. For this purpose,
mature Daphnia are planted separately, dividing them into glasses with 100 ml of water.
It is separated from the “female” part (30—40 independent species), which gave the
most yields, and placed in a 2 | aquarium. In 1-3 days, the second generation is used for
practice. Determination of the toxicity of water contaminated with production waste the
proposed method allows you to determine the toxicity of water:

1) discharge water from individual workshops of the enterprise (conditionally clean water

including;

2) water in the drain at different stages of cleaning;

3) purified water thrown into the water;

4) chemicals.

From discharged water in industry (2-3 1), a sample from the site of an open reservoir
is used, which is stored in a glass container inside the freezer.

Before being discharged into the water at the last stages of cleaning, the water
level of the drain is checked for toxicity or the general discharge of water in the city
is checked once a week. And the frequency of repeated tests of water toxicity at each
stage depends on the indicator of acute toxicity observed at the last stage. In the process
of replacing technical equipment, it is necessary to check the water toxicity of drains
of a new composition from the moment of preparation of the same contaminated water
version. In this experiment, a variant of pure water mixed with contaminated water in a
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ratio of 1:5-7 is studied. Crayfish are cooked in water that has been used to perfection.
Water in which pollutants are mixed is prepared as follows: depending on the toxicity
of water in which pollutants are embedded in the composition, dilution coefficients of
1:2-10 are used in their series. The toxicity of water used for experiments should be at a
concentration of 10—100 mg\l. When determining the degree of water contamination, 200
ml of solution is poured into each glass and 10 Daphnia are planted, and the experiment
is performed three times, each section of the experiment is carried out together with a
control test. Control should be between 96 and 120 hours.

Processing and discussion of the result

1) when conducting experiments with a concentration of toxic substances in
contaminated water in the range of 96-120 hours, 50 % of Daphnia conducting
experiments are fatal, that is, the average, median — 50, then the concentration of water
pollution has a small impact on living organisms in it;

2) percentage of death (DP 100) — the concentration of the substance in which all
animals die;

3) ST 50 (ST 50, ST m) — the average survival time of 50 % in the concentration series.

The most simple and very often used method for determining the 50 DP is the graph
method. In the coordinate system, a graph is constructed with a percentage of crab
survival on the ordinate axis, and a logarithmic transformation of mixing (concentration)
on the abscissa axis. Semi-logarithmically, this connection becomes a straight line. We
draw a line parallel to the abscissa axis from the 50 % survival point along the ordinate.
We draw perpendicular to the axis of the abscissa from the intersection of the point
with the line. The magnitude of the SC corresponds to the sought — after DP50. The
correctness of the resulting value can be determined by the following calculations.
Mean squared deviation

o = (DP84 — DP16)\2 (1) where, kiss-die percentage;

DP 84 is the concentration at which it is estimated that 84 and 16 % of crayfish die
in the given period, the average statistical error is S= 6\Vn where n is the number of
repetitions.

To determine the value of DP 50 by other means, you should use the “control-
analysis” method.

To determine the average survival time of DP 50, a graph is also built: on the abscissa
axis-time, and on the ordinate axis-survival in % for each concentration.

The discharge is determined on a four - point system by quantitative assessment of
water toxicity according to Table 3.

Table 3-quantitative assessment indicators of wastewater toxicity

Quantitative assessment, Life by the clock Toxicity price
with points life expectancy

1 Up to 20 Weak

2 Upto 10 Average

3 Upto5S Strong

4 Smaller than 2 Very strong
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The toxicity indicator of drained water is determined by its decrease with the addition
of pure water to it. If the toxicity of water used in non — repeated experiments is not
observed or the water toxicity is lower during 1:10 mixing, it is concluded that the
toxicity of drained water is weak, and if the toxicity decreases by 10 times during mixing
— then the toxicity is average, if the toxicity decreases by 100 times-then the toxicity of
water in the network is high. The last group of contaminated water is considered very
dangerous.

You can find out from the results of an experiment on Daphnia that SUATS are in
favorable conditions for life, and there is no poison for a number of generations of
Scorpions.

Experiments on Daphnia make it possible to fully, in-depth study the properties of
natural water and some individual substances.

A sample of water from natural reservoirs is taken at intervals of 500 m below the
place where harmful substances are thrown into it and from where they are dumped. To
conduct research, the variant is mixed with a coefficient in a 2:1 ratio.

And for the study of individual substances, 3—4 concentrations of the variant are
selected based on the results of non — repeated experiments: 0.2-0.5, 0.1, 0.001 and
0.0001, the conditions for conducting 50 repeated experiments in 120 hours are made
similar to the above — described non-repeated experiments: constant temperature,
constant light, daily food-chlorella-algae. Replacement of the solution is carried out 2—3
times a week at the rate of 50 ml of solution for each Daphnia. Changes in the biological
indicator of Daphnia are made in comparison with control experiments.

In experiments for subsequent generations, the following method should be followed:
during experimental control, the first offspring formed from the original species from
the solution is placed in a mixed solution with a capacity of 500 ml, 10 pieces per glass,
and the observation is carried out together with the original parent species. In this case,
it is necessary to count the next generations in the nest and remove them. During the
observation, the duration of the experiment is 30 days. During this time, the poison
substance affects Daphnia's entire life, except for old age.

Indicators that can be recorded in repeated experiments are as follows: Daphnia
survival, fertility, and size in each generation row.

In the process of monitoring the reproduction of crayfish, it is necessary to take into
account the beginning of the time of their maturation, the registration of the period of
laying eggs in the chamber (calculated in days), the time of the first exit of the young
generation from the chamber (calculated in days), the number of nests, etc. The average
number of young offspring in the nest can be calculated as the ratio of the number of
young offspring born in the nest. The total number of offspring produced by one viable
female born within 30 days represents the fertility of Daphnia and ultimately plays a
crucial role in assessing the survival of that species and water toxicity.

The pathological deviation of Daphnia during reproduction and production can
be traced back to its disfigured shape, dead birth and non-viable species. All these
deviations are accumulated by the accuracy of the offspring and indicate the rate of
reproduction of Scorpions.
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Daphnia measurement can be carried out at the end of the experiments. The length
of the crab is measured from the front edge of the head to the base of the Thorn, and the
width — from the point of latitude of the chest. Size control experiments are performed
by taking 1015 crayfish from the sample.

The experiment (at the rate of % relative to the control sample) is carried out in
the following form: during the experiment, 30 days of time — survival, the amount of
offspring per 1 Daphnia in 30 days.

The results obtained are processed by the method of variational Statistics: calculates the
average value and its error (x+x), calculates the coefficient of variation (V), the accuracy
of the data compared to the indicator of the impact of a contaminated water sample on
crabs for Daphnia, is characterized by a probability of 95 % of the Studentment coefficient.

For visualization, the survival of crayfish, by the amount of generality (time or
generation to the abscissa axis, to the ordinate axis — an indicator of the solution of
observation and experience), can be shown using a graph.

According to research, the criterion of Daphnia's condition, that is, a change in the
rhythm of her heart contraction, depends on the toxicity indicator of the medium. The
conclusion is that under normal conditions, the rhythm of Daphnia's heart rate reduction
shows significant stability. Measurements have shown that the rthythm of Daphnia's
heart, which has just been taken from the environment in which she grew up, is 100—
150 S. and Daphnia also senses the oxygen contained in the water. If we let the air out a
little, it will change the rhythm of Daphnia's heartbeat very quickly. If we send oxygen
in one and not in another, the heart rate thythm curve is in the form of a sinusoid and
varies in the opposite phase up to 15 ms.

When an experiment was set up to study this phenomenon in detail, it was observed
that Daphnia is also present in running water without oxygen. Despite the lack of
oxygen, Daphnia's heart continues to beat in a floating position when the rhythm of
her heartbeat lasts 90 minutes. Then the heart rate increases very quickly, and after
2—4 minutes the vital sign completely stops. That is, it can be concluded that in an
oxygen-free environment, the work of the heart is provided with other energy resources,
enough for an interval of 90 minutes. This condition is a characteristic of its own that
invertebrates deserve, that is, it is observed that in some cases they go from aerobic
respiration to anaerobic respiration. Table 4 below shows the chemical composition of
the water bodies of Kentau.

Table 4-chemical composition of water bodies in Kentau

Parameters to be Excavator plant | Galvanic water Mine | Waste water | SanPin

determined model water of transformer water | of Koskorgan |3.02.002.04
Nel plant Ne2 Ne3 Reservoir Ned

Chlorides, mg\dm3 5,83 8,66 9,5 19,9 350

Calcium, mg\dm3 48,1 77,2 58,1 110,2 -

Total iron, mg\dm3 | 0,029 0,022 0,003 | 0,071 0,3

Cadmium, mg\dm3 | 0,000 0,000 0,000 | 0,000 0,001

Lead, mg\DM3 0,135 0,048 0,061 | 0,018 0,03

Zinc, mg\DM3 0,495 0,345 1,73 0,144 1,0
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To determine the integral parameters of water quality for aquatic organisms, the
Biotest method is used. To characterize the quality of standing and running waters and
the degree of their purification, small crustaceans are used as ideal test targets. The
Daphnia test, unlike other biotests, is distinguished by its hypersensitivity to natural
toxic substances, good results in experiments.

To conduct the experiment, the following laboratory instruments are used: a
microcompressor according to AEN Tu 16-064011, an analytical scale, a 250 ml-K
meter and cone-shaped flasks, a 500 ml-K Glass, a measuring cylinder, an aquarium, a
magnifying glass, a glass tube with a diameter of 5—7 mm, a pipette, a glass rod.

Harmful substances used in research work: Ca(OH)2, PbCI2, ZnCI2, soap solution,
electroplating water of transformer and excjvator plants.

To carry out the Biotest, all containers must be washed clean and rinsed with distilled water.

During the research work, 0.5 % of the substances necessary for the experiment were
prepared. It should be done in the following sequence: 1—g of the poison is taken on an
analytical scale, mixed with 200 ml of distilled water, and then poured into the aquarium
the day before with drained water and placed daphnia and bosmina. After 10 copies of
Daphnia are placed in each of the control and experimental containers with a glass tube
with a diameter of 5-7 mm, biotesting is carried out for 24—168 hours.

While the experiment is going on, the temperature in the room should be between +
20 and + 22 °C. Water temperature measurements are carried out once a day for Biotest.
During the experiment, after 24—168 hours, the survivors or dead of the Daphnia are
recorded, and the number of living Daphnia is calculated. That is, they are registered when
they move freely on the surface of the water or when they float from the bottom of the
container for more than 15 seconds. During the experiment, with the help of a magnifying
glass or with the naked eye, you can see the surviving Daphnia every hour.

x
4
2

Figure 1-diagram of the indication tube
1-circuit breaker; 2-stem body; 3-Light Source; 4-piston; S-indication tube body; 6-mesh; 7-capillary;
8-valve.
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As a device for measuring Daphnia's heartbeat, that is, as the main element of the
optical system of the installation, a microscope is used. Microscopes are suitable for
conducting research in the CIS, as well as far abroad. In this installation “Amplival” K.
Zeiss, the yen microscope is often used. During the experiment, a microphotochon is
used to visually monitor the results of the work. The brand of mycorphotolon does not
have a very fundamental value.

The priincipital system of the unit is shown in Figure 5. The beam of the heated lamp
(Figure 1) is transmitted to the Collector lens (2) and the plane diaphragm (3), and it
is directed to the mirror, (4) to the capacitor (6). Excess light flux (5) can weaken the
neutral light filter. The capacitor focuses the radiation on the object of study (8), which
is located in a special flow chamber located on the microscope object table.

Microobjective (9) focuses on the object under study. Light passing through the
object, collected in a microobject and enlarged in a microphotochrome prism (10) or on
a semi-transparent mirror surface, creates an image of the object.

16 l
15 —

8

D

20

Bl

771 -
== 21
S o -+ !
I S 5T - 7
Figure 2-principled scheme of the device for measuring the rhythm of the beating of Daphnia's heart
1-incandescent lamp; 2-Collector lens; 3-diaphragm; 4,10,11-Mirror; 5-light filter; 6-capacitor;
7-object microscope Table; 8-cuvette camera; 9-microobjective; 12-eyepiece; 13-object; 14-output hole;
15-FEC; 16-super-high voltage source; 17-amplifier; 18-periodometer; 19-self-recorder; 20-oscilloscope;
21-incandescent lamp block.

The image of an object in a semi-transparent mirror can also be observed visually
through a system consisting of a parallel mirror and (12) eyepieces. A ray of light
passing through a semi-transparent mirror (13) is focused on the object (14) at the exit.
Then it is projected on the FEC-15 photocathode. The signal from the FEC (17) enters
the amplifier from it to the periodometer (18).

To monitor such a temporary parameter as the shortening of Daphnia's heart, a
periodometer is specially compiled. His work is explained by the transformation of the
sequence" T — U "in time by the method of constant” U " integration and memorizing a
cell equal to the duration of the next period. Thus, the signal from the periodometer is in
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the form of a constant unipolar voltage jump, the height of the nth row is proportional to
the value of the nth period, and the duration is equal to the duration of the N + 1 period.

Thus, the signal from the periodometer is in the form of a constant unipolar voltage
jump, the height of the nth row is proportional to the value of the nth period, and the
duration is equal to the duration of the N+1 period.

The instrument has the following characteristics: measuring rhythm limit t=10-
1000 Ms, change steepness 5 MV\s, nonlinear change steepness less than 1%, supply
voltage -0.0 + 9V, power consumption for amplifier and periodometer 0.4 W. The signal
received by the periodometer was carried out by the oscilloscope C1 - 19 V. The output
signal is recorded through the self-recorder 19 (Figure 5).

Conclusion

According to the regulatory requirements for natural water sources, water quality
must ensure the balance of the ecosystem in it. The purity of water was achieved by
the result of the existence of hydrobionts in it. In this regard, it was proposed that the
ecological system of natural water sources should be considered not individually, but
the effects of urban and industrial waste water added to it. Currently, the method of
biological indication is considered a very accurate method and allows you to assess
the stage of water pollution, etc. By studying the vital activity of hydrobionts closer
to the natural norm, it is possible to increase the accuracy of the biological method in
assessing water quality. In determining water quality, the use of Daphnia in Biotest is
an effective method. It turned out that the Daphnia test was distinguished by its high
sensitivity to various natural poisons, its superiority over other biotests, and its good
repeatability of the results of the experiment.

To determine the integral parameters of water quality for aquatic organisms, the
Biotest method was used. To characterize the quality of standing and running waters
and the degree of their purification, it was ensured that small crustaceans can be suitable
test objects.
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