OT3bIB

o(UIUaNbHOrO ONIIOHEHTA, KaHAWAaTa TEXHUYECKUX HayK AHTonunHoBoil Hatanbu OpbeBHBI Ha
mucceprauvio Kymukosoit FOnnn AnexceeBHbI Ha TeMY: «Y THIH3ANHA HEKOHANIHOHHBIX 0TX0/10B
JAOMEHHOI'0 TPOM3BOACTBA METAIYPru4ecKoil INPOMBINUIEHHOCTH», IIPEACTABICHHYIO Ha

COMCKAHME YUCHOH CTENEHH KaHAUaTa TEXHNUECKUX HayK o crnenuanbHocTh 1.6.21. ['eoskomorus.

1. AKTyaJbHOCTH TeMbl HCCEPTALHI

B Poccuiickoit @enepanuu 3a mociaeHUe S5 JET KOJUYECTBO OTXOJO0B JOOBMU U NepepaboTKH
II0JIE3HBIX MCKOMAEMBIX NMPEBBICHIIO 42 MIIpA TOHH, M3 KOTOPBIX nopsanka 10% mpuxoautcs Ha OO0
4epHOH MeTaTyprud, HacuuTeIBaromed 1,5 teic. npeanpustuil. B 2024 rogy o6séM 06pazoBaHHBIX
OTXOJIOB II€pejieNa YyTryHa | CTall, OCHOBHBEIMH U3 KOTOPBIX SBJISIOTCS JOMEHHBIE U CTaJCILIaBUIIbHEIE
IIJTAKH, COCTAaBUI nopska 70 MIIH TOHH U ToJbKO MeHee 50% yTUIM3UpYETCs U SBJISAETCS IPUTOJHBIM
IUISI BTOPUYHOTO UCIIOIb30BAHHMSL.

JloMuHupyromuM criocobom oOpatieHust ¢ 0OTX0JaMH YepHOH METAJLTYPTHH B HACTOALIEE BpeMs
SIBJISIETCSI X CKJIaJMPOBAHUE, COIIPOBOXKIAIONIEECS HETATUBHBIM BO3eHCTBIEM. OTXOIB! pa3MEIIatoTCs
Ha OTKPBITHIX IIOIIAKaxX, o0pa3ys TEXHOTCHHBIE MacCHBBI, YTO CIIOCOOCTBYET MHIPALUM BPEIHBIX
BEIIECTB B aTMOc(hepy, TPYHTOBBIE U IIOBEPXHOCTHBIE BOJIBI, B TOUBY. UTO, B CBOIO O4Yepe/ib, BBI3bIBAET
TIOCTEIIEHHOE Pa3pyIIeHue JIEMEHTOB OHOCGhEPEIL.

B ¢BS13U ¢ BBIMIEW3I0)KEHHBIM, JIMKBHIAIINS HCTOYHUKOB HETAaTUBHOTO BO3JICHCTBHUS, OJTHUM H3
KOTOPBIX SBJISIFOTCS OOBEKTHI pa3MEleHHs OTXOJOB, B TOM 4YHCIE JIOMEHHOIO IPOU3BOACTBA,
npeacTaBisieT coboi akTyalbHYIO Hay4YHO-IPAKTHYECKYIO 3ajady, PEIIEHHE KOTOPOH ITO3BOJIUT
COXPAHUTD OTUYKIAaEeMbIe IO/ OTBAJIBI TEPPUTOPUH U CHU3UTH TEXHOTEHHYIO Harpy3Ky Ha KOMIIOHEHTBI
[IPUPOIHOM CpEIbL.

Hccnenosanus Kynukosoii FOnnn AnexceeBHBI, HalpaBieHHbIE Ha pa3paboTKy 3KOJIOTHYECKH
3¢ (EKTUBHOTO M 3KOHOMHYECKH IIENECO00PAa3HOr0 CPEeIO3allUTHOIO MEPOIPHUATHS 0 YTHIIM3AIUH
HEKOHJMIIOHHOTO IIJIaKa JIOMEHHOTO NMPOU3BOJCTBA, SABJISIOTCS aKTYalbHBIMH KaK ¢ HAY4HOM, TaK H C
MPAKTHYECKOH TOUKH 3pEHHUS.

ITocrasjieHHBIEe B paboTe Iebh M 3a4add COOTBETCTBYIOT aKTYyaJbHOCTH TEMBI U OTPaXaroT
MIOJIHOTY HCCIICIOBaHHH.

2. Hay4nasi HOBU3HA AHCCEPTALMH

Hayunas HOBu3Ha jguccepranmoHHOro ucciaegoBanus KynukoBoit IOmum AnexceeBHBI
3aKJIIOYAeTCS B YCTAHOBJICHHH MPOIECCOB BO3HHMKHOBEHMs 3HAOTEHHOIO HAarpeBaHMs JOMEHHBIX
IITAKOB, CIOXKEHHBIX H4 TEPPUTOPHU OTBasa, cHOPMHUPOBAHHOIO Pa3sHOPOJHBIMHU oTXojamu. Kpome
TOro, 000CHOBaHa HEOOX01uMast JT03UPOBKA BHECEHHUS IOMEHHOTO IIIJIaKa H ONITHMAJIBHOTO pa3Mepa €ro
gacTUll Ui crabuiuszanuu ¢uibTpara mnomuroHoB TKO B memsx AaibHEHIIEro HCIONB30BaHUA

MOJTy4eHHOTO MaTepHaa B KauecTBe IPOMEXKYTOUHBIX H30JISLHOHHEIX ClIoeB Ha moymronax TKO.
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3. Crenenr 000CHOBAHHOCTH M [OCTOBEPHOCTH HAYYHBIX II0JIOJKeHHIi, BLIBOXOB M
pPeKOMeHNauHui

Hay4Hbple [O/OXEHHMs, BBIABUTAEMBIC COWCKATEJEM Ha HAYYHYIO CTEHeHb KaHIUAaTa
TEXHUYECKMX HayK, HE MNPOTHBOpEYaT OOLIENPHHATHIM IPEJCTABICHHAM O pEUICHHH IIpobiieM
FE€O3KOJIOTHYECKOTO XapaKTepa W B II€JIOM HE BBI3BIBAIOT BO3paXeHHH. B muccepTanuoHHOM
HCCIIEOBaHUHU C(HOPMYITHPOBAHE] TPU HAYYHBIX [I0JI0XKEHHUS, BHIHOCUMBIX Ha 3aIIlUTY.

Ilpr 0GOCHOBaHWM IIEPBOTO HAYYHOTO MOJOXEHHS ObLIM BBINOIHEHHI MOHHTOPHHTOBEIE,
nojieBble W 1abOPaTOPHBIE HCCIENOBAHUS TEXHOTEHHOTO MAaCCHBA, PACIIONOXKEHHOro B JIMIEIKOH
00JIaCTH U CIIOXKCHHOTO OTXO0/IaMH JOMEHHOTO IPon3BoAcTBa. COUCKATEINEM IPE/ICTABIEHE PE3YIbTAThI
aHaIU30B OTOOPAaHHBIX Npob, HA OCHOBAaHHH KOTOPBIX OBUI YCTAHOBJIEH MEXAHH3M MPOTEKAHHS
SHJIOTCHHBIX BO3TOpaHHM B CJIOAX CKJIAAMPYEMBIX OTXOHOB. COHMCKaTeneM ObLIO OMpPEIENIEHO, UTo
CKJIaZINPOBAHUE NOMEHHOIO 1IJaKa, IPOIECCHl paclaaa B KOTOPOM 3aBEPINCHBI HE ObLTH, IIPUBOIUT K
PasyIJIOTHEHHIO MacCHBa H KaK CICICTBHE BO3MOXKHOCTH IPHTOKAa KHCIOpoJa K Marepualy,
CKJIOHHOMY K OKHCIIeHHIO. B pesynbrare BO3HHKHOBEHHS SHAOTCHHOTO HArPEBAHMA IIPOUCXOIUT
BBIIC/ICHAE Tra3000pa3HbIX MHPOAYKTOB HETONHOrO TOPEHHs, YTO TOBOPHT O HEOOXOIMMOCTH
YTHJIM3ALKY [J1aKa MEHYS €r0 CKJIaJInPOBaHUE.

OOOCHOBaHHOCTb ~ BTOPOTO ~ HAYYHOIO  IIOJNIOXKEHHS  OOECHEYMBAECTCS  NPOBEACHHBIMH
OKCNECPUMEHTAILHBIMH HMCCIIEA0BaHUAMU 10 cTabunm3auuu ¢mibTpara nmonurodoB TKO nomeHHBIM
IUIAKOM B Ka4yeCTBE aKTHBHOW MHUHEPATbHOM J00aBKH MeTOAOM IuTH(uKanmu. Ilo pe3yiabraram
MCCIIEZIOBAHMM CoucKaTeneM Oblila yCTaHOBIEHA HEOOXOAUMOCTh JOMOJHHUTENLHOTO HCIOIB30BAHUS
KOaryJysiHTa JUisl IIPEABAPUTENBHON OYUCTKH QIIBTpATa C NENbI0 CHIDKEHUS €r0 OKUCIAEMOCTH. Bputo
YCTaHOBJIEHO 3(Q(EKTUBHOE COOTHOIICHHE HCIONB3yeMBIXx KOoMIoHeHToB 1:1:0,027 (dumbTpart,
JOMEHHBIN IIIaK, KOAryJIsHT) I/ JNOCTH)KEHHS HAMMEHBINEr0 CPOKA OTBEPAEBAHUA IMOJNYYECHHOIO
marepuana. [lonydeHHpli Marepuan NpoaHAIU3MPOBAH HA PACTBOPHMOCTh, COINEP)KAHHE BATOBBIX,
BOZIOPACTBOPUMBIX M HOABHXKHBIX (Gopm MeTamnoB, XIIK u BIIK, a Takxke ompemesneH e€ro Kiacc
ONMaCHOCTH. Pe3ynbTaThl B JOCTATOYHOMN Mepe ONKCAHbI B TPETHEN ITIaBE.

Tperbe HayuHoe mONOXEHHE DPACKPBITO B YETBEPTOM [JIaBe MMCCEPTAIIMOHHON paGOTHL
CouckareyieM MPEIOKEHO HANPABIEHHE HCIONB30BAHAS IIOIYyYCHHOr0 Marepuaia — HWHEPTHEIN
TEXHOTPYHT JIJIA mociioinoi u3onsanuy nonuroda TKO B nponecce ero skcruryaranuu. Couckaresiem
IPEUIONKEHO CPENO3AIUTHOE MEPONPUITHE, IO3BOJIIONIEE CHU3HTh HETATHBHOE BO3AEHCTBHE OT
TEXHOTCHHBIX MAcCHBOB OTBAJIbHOTO JAOMEHHOIO IUIAKA, YTHUJIM3AIHMS KOTOPOTrO IO CYMIECTBYIOIIHM
HalpaBJICHUSIM HEBO3MOXKHA BCJICACTBHE HE3aBEPUICHHBIX B HHUX IMpoleccoB pacmama. Omucana
SKOHOMHYECKAs BBITOJIAa M IKOJIOTHUYECKast 3()(HEeKTUBHOCTD UCIIOIB30BAHUS TIOJYUEHHOr0 MaTepHaa
B3aM€H IPUPOIHBIX TPYHTOBR.

Bce BuIIBHraeMble MONOXKEHHS B JOCTATOYHOM CTENEHH CQOPMYIMPOBAHBI M IMOATBEPIKICHBI
HOJIEBLIMHU, Ja0OPAaTOPHBIMH M JKCHEPHUMEHTAIBHBIMH HCCICHOBAHUSIMHU, a TakXe I10JKPETUIEHBI
pesylibldldMHA TCUPCITHHYCCKUX MUUJICAUB'&HM;I. HUC’l’UBCPHUCTb PE3YIbTA1T0B HE BbI3blBACT COMHEHUH,

4. Hayunsle pe3yabTaThl, X IEHHOCTD



B xone BeImonHeHns aucceprannonHoit padotsl Kymukosoit FOmueii AnekceeBHOM MOTydeHb!
CJICIYIOINE OCHOBHBIC Pe3yIbTaTsl, 001a1a0lie HayYHOH HOBH3HOM:

— TI0 pe3ynbTaTaM 3KCIEPUMEHTAIBHEBIX UCCIEOBAHUN YCTAHOBJIEHO, YTO HEKOHAIHOHHBIN
OTBAIbHBIH JOMCHHBIH [IIAK, YTUIM3alUsd KOTOPOro IO HU3BECTHBIM CIIOCOOAM BTOPHYHOTO
UCIIOJIE30BaHUA HEBO3MOYKHA BCJICACTBUE HE3ABEPIIEHHBIX MPOLIECCOB pacIajia, BO3MOXHA B KAYECTBE
aKTMBHOW MHHEpaJIbHON 00aBKH MpH crabumusanus ¢uibTpara noauronos TKO;

—  pe3yJbTaTaMH MPOBEIEHHBIX SKCIIEPUMEHTOB JOKA3aHO, UTO JUIsl TUTH(QHUKAINK GHIbTpaTa
nonuronoB  TKO HeoOXomMMO IpelBapUTENBHOE CHIDKEHHE OKHUCISEMOCTH C IIPHMEHEHHEM
KoaryJjsHTa — cyab(jaTa aTlOMUHUS;

— CepHeNl OKCNEPHUMEHTAJIbHBIX HCCIEIOBaHHM ompeneneHa 3¢¢eKTHBHAS I03MPOBKA
BHECCHHS KOAryJisHTa ¥ IOMEHHOT0 LIJIaKa, 4 TAKKE pa3MEP YaCTUL BHOCUMOTO IIITaKa I JOCTHKEHU S
HAWIYy4IIEr0 CPOKa OTBEPAEBAHHS MaTepraa;

— TOATBEPXKIEHA BO3MOXHOCTb HCIOJIB30BaHUS MOJYYEHHOT0O MaTepuala B KadyeCTBE
HHEPTHOT'O MaTepHaa IIpu nocjaoinoil nzonsuun nomurona TKO B meproy ero skcIutyaramnui.,

[TpencraBnennbie coMCKaTeNneM B HCCEPTAMOHHOM paboTe HaydHbIE PE3YJBTATHI SBJISIOTCS
00OCHOBaHHBIMH, 00Jafar0T HaydHOH HOBH3HOM, a TakXkKe IPHUMEHHMBI JUI1 DPa3JIAYHBIX ILIAKOB
JOMEHHOTO NPOU3BOACTBA U ¢pubTpaTa nosmronos TKO.

PesynpTaTel QCCEPTAlMOHHOIO HCCIEIOBAHHS B JOCTATOYHON CTEIEHH OCBEIIEHB B 8§
TIeYaTHEIX paboTaX, B TOM YMCIIE B 2 CTAaThsIX — B M3JAHUAX M3 MEPEYHS PELECH3UPYEMBIX HAYYHBIX
U3JIaHMH, B KOTOPBIX JOJDKHBI OBITh ONTyOIMKOBAHEI OCHOBHBIE HAay4YHBIE pe3y/IbTAThl JUCCEPTAIMM Ha
COHCKaHME YYCHOM CTENEHN KaHIWaTa HayK, Ha COMCKAaHHUE YYEHOH CTENeHM JOKTOpa HayK (nayee —
ITepeuens BAK), B 2 cTaThsix — BXOISHIMX B MEXIYHAPOJHYIO 6a3y JaHHBIX M CUCTEMY [IHTHPOBAHHUS
Scopus; NOIy4eHo 1 CBUIETENBCTBO O FOCYJapCTBEHHON perncTpauy mporpaMMel it DBM.

S. Teopernvyeckas v NpaKTHYeCKasi 3HAYHMOCTh Pe3yJIbTATOB JHCCEPTALHH

K ocHOBHBIM  pesynbraraM  BBINOJHEHHBIX  HAYYHO-NIPUKIaOHBIX  HCCIICOBaHHIA,
XapaKTEePU3YIOIUXCA TEOPETHUECKOH U MPAaKTUYECKOH 3HAYHMOCTBIO, MOXKHO OTHECTHU:

— 000CHOBaHHE BO3MOXHOCTH HCIIONh30BaHUS HEKOHIUIHUOHHOI'O OTBAaJIBHOTO JOMEHHOrO
IIJaKa B KaueCTBE aKTHBHOH MUHEpanbHOH H00aBKM B IENAX cTabuiu3anud (uibTpaTa MOJIUIOHOB
TKO;

— pa3paboTKa KOMIUIEKCHOTO CpENO3alllUTHOTO MEPONPHUSATHs, HANPaBICHHOTO Ha
YTHIU3alHI0 HEKOHJAMIMOHHOTO JAOMEHHOIO IIJIaka, C MOCJIEAYIOIIMM CO3JaHUEM WHEPTHOIO
TEXHOTpYHTa Ha ocHOBe (puubTparta nonuroHoB TKO ¥ HCIONB30BaHUS €r0 B KAYeCTBE H30JSIHOHHOTO
MaTepHala Ipy 3KCIutyaTauuy noaurosos TKO.

[TpakTHueckas 3HaYMMOCTh AUcCcepTalMoHHONW paboTel Kymukopo#t F0.A. Takxe HoKa3bIBaeT
bakT HpUHATUA DPE3yNbTaTOB M PEKOMEHIAIMHA IHCCEPTALMOHHOW pabOThl K HCITONH30BAHHIO B
npaxkTuky npennpustus OO0 «[lomarony, r. TBeps, NOATBEPKICHHBIE AKTOM BHEAPEHHS, peaTi3ais
nporpammel i OBM Ne 2023685131, a Ttaioke ¢akT BBIIOJHEHHS HCCIENOBAaHMM B paMKax

rocyJ1apCTBEHHOTO 3a/laHusi MUHUCTEpCTBA HayKH U Bhiciero oopaszoBanus PO (FSRW-2024- 0005).



6. PexoMeHIAUNH IO HCIO0JIb30BAHUIO Pe3yJILTATOB PadoThI

Hay4Hble pe3ysnbTaThl JMCCEPTAIMOHHOTO HCCJEJOBAHUA MOTYT OBITh TNPAUMEHEHBI B
ClIeAyIOIUX chepax AeSTCIbHOCTH:

— B o0pazoBartenpHON cepe — NpH OOYYEHHH CTYNEHTOB M ACIUPAHTOB SKOJOTHYECKHX
HaIlpaBJIEHUH;

— B METIIYPrHYecKOM oOTpacid — I ONTUMHU3ANMKM  YIOPABICHUS  OTXOJaMH,
o6pa3yromuMucs IIpy IIPOU3BOACTBE YYTYHA U CTAJIH;

— Ha nomuronax TKO — npu BeIOOpe METOJIOB OUUCTKU (HIBTpaTa U 3AIIUTHEIX 6aphEPOB ¢
LEJIBIO U3O0JISIUH CKIATUPYEMBIX OTXOI0B.

7. 3amMevanus u Bonmpocsi o paéore

IIo paccMOTpeHHON AUCCEPTAIIMOHHOM paboTe eCTh CIEIYIONIHNE BOIPOCH! H 3aMEYaHHUs:

1. Crp. 88.: «OcaxneHue pacTBOPHUMEIX B (QUIbTpaTe OPraHUUECKUX BEIIECTB BO3MOXKHO MPH
00paboTke €ro KoaryiasHTaMH...». He SCHO moYeMy paccMOTpeHa TOJBKO KOArylsus H He
PacCMOTPEHBI APYTHe METOMBI, HAIPUMED, KOaryJsnus + Quokynsauus, mubo NIpHMEHEHHE PEeareHTOB
JUTS BBILICYKA3aHHbIX LETeH?

2. Crp. 105: «IlonyueHnslii cTaOMIM3MpOBaHHBIM TEXHOTPYHT Ha OCHOBE JTHOHKaTa». Ha
KaKOM J3Talle IOSBHIICA TEXHOIpYHT? PacueT kiacca ONacHOCTH NPOBENCH JUIA JUTH(UKaTa, (H3UKO-
MEXaHHUYECKUE CBOMCTBA TAKXE pacCMaTPHUBAIOTCS JUIs TUTH(HKATA.

3. Crp. 123 «Taxum ofpa3oMm, OpHM YTHIM3aUUM HEKOHIMIIMOHHOTO IUIAKa JIOMEHHOIO
IIPOM3BOJCTBA B KA4eCTBE BSKYILEro Marepuana...» YTo 3a «HEKOHIUIMOHHBIM NUIAK JOMEHHOTO
IIPOU3BOJCTBA» U B KAKUX CIYYasX OH TOTJla MOXET CYUTATHCS KOHIUIIMOHHBIM?

4. Cornacuo IIpukazy ot 04.12.2014 r. Ne 536 «O6 yrBepkaenuun KpurepueB oTHeCeHHs
oTx0z10B K [-IV KjaccaMm onacHOCTH MO CTENEHH HETATUBHOTO BO3JIEHCTBUS HA OKPYIKAIOUIYIO CPEAY,
JIEACTBYIOILETO HA 1aTy 3alIUTHI coucKareds (pasnei 3 1m.14), mpu onpeesieHud KpaTHOCTH pa3BeACHHMS
BOJIHOH BBITSKKH U3 OTX0/1a, IPU KOTOPOH BpEeIHOE BO3AECHCTBUE OTCYTCTBYET, IPUMEHSIETCS HE MEHEE
JIBYX TeCT-00BEKTOB U3 pasHBIX CUCTEMATHUECKUX rpymil. [Touemy nmpu npoBeneHHH OHOTECTHPOBAHUS
HCIIOJIB30BAJICS JIUIIE OAHH TecT 00beKT (Chlorella vulgaris)?

5. BO3MOXHO M THPaXHPOBAHUE IIPEUIAraéMOro Cpea03alluTHOIO MEPOTIPHUATHS Ha APYTrHe
00bekThI? Kakue ycnoBus 1 0COOEHHOCTH MOXKET OBITh TOTPEOYIOT AONOIHUTEIBHOTO 060CHOBAHUSA?

CrnemyeT OTMETHTH, YTO YKa3aHHBIC 3aMEUaHMs HE CHHXKAIOT KadyeCTBO IPEJCTaBICHHOW K
3aIUTE TUCCEPTAIIHOHHON paboTHI U SBISIOTCS MPEAMETOM JUCKYCCHH.

8. 3akioveHue Mo AUCCEPTANUU

Huccepranusg  «YTHIH3aUAd  HEKOHOWIIMOHHBIX  OTXOJOB JOMEHHOTO IIPOM3BOJCTBA
METAJLTYPTHUECKOH ITPOMBINLICHHOCTH» MIPEJICTAaBICHHAs HAa COMCKAHHE YYEHOH CTENeHHW KaHAuJaTa
TEXHUYECKUX HayK Mo crnenuaibHocTH 1.6.21. ['e03KoI0THSA, IMONHOCTBIO OTBEYAaeT TpeOOBaHHIM
paznena 2 «ITonokeHHss O TPUCY)XICHHW YUEHBIX CTeNeHel» (enepasbHOro rocyAapCTBEHHOTO
OIOHKETHOTO 00Pa30BaTENLHOTO YUpeXKIeHHs Bhiciero obpa3zoBanus «CankT-IlerepOyprekuii ropHBIi

yHuBepcuteT wuMmneparpunbl Exarepunsl II», yTBepxgenHoro mnpukasom pekropa CaHKT-



[Tetepbyprekoro roproro ynusepcurera Exatepunn!l II ot 20.05.2021 Ne 953 aam, a ee aBTOp —
Kynuxosa HOnus AnexceeBHa, 3aCiry’KMBaeT NPHUCYXKICHUs YYCHOH CTENICHH KaHAMIATa TEXHUYECKHX

Hayk 1o crnenuansHocTd 1.6.21. I'eoskosorus.
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