3. bepanuesckuii, JI.A. MeToinka MEXKyJIbTypHOTO 00pa30BaHUs CPEICTBAMH PYCCKO-
0 sI3bIKa KaK MHOCTpaHHOTO0. — MockBa: «Pycckuii s3b1k», 2011. — 148 c.

4. BecoBa, T.H. Meroauyeckue OCHOBBI HCIIOJIL30BAHUS XYA0KECTBEHHBIX (PHUIBMOB
B TIpOILIECCe MPEToJaBaHus pyccKoro s3bika kak nHoctpanHoro / T.H. Becosa, E.B. Uucrsikosa //
W3Bectuss Bonrorpajackoro rocyJapcTBEHHOTO TEXHUYECKOro yHuBepcurera. — 2013, —
Ne 2(105). - C. 145-148.

5. BnacoBa, O.B. Pa3Butue KpuTHUECKOT0 MBILIUIEHUS [TOCPEACTBOM PAabOThI C BUJIEO Ha
3aHATUAX WHOCTPAHHOTO si3blKa // EBpaszuiickuii rymanuTapHbiid xypHai. — 2017. — Ne 1. —
C. 83-88.

6. npkoBa, M.JI. HeagantupoBaHHble MaTepHalbl [UIsl MOBBIIIEHUS MEKKYJIbTYPHBIX
KOMMYHHKATHBHBIX KOMIIeTeHIINN oOyyaromuxcs // OdmectBo. loBepue. Prcku. Marepuamns
3-ro mexayHapoaHoro gopyma. U3a-Bo: Poccuiickuii sKOHOMUYECKUN YHHUBEPCUTET UMEHU
I'.B. IInexanoBa. — 2021. — C. 235-242.

7. Ilangeposa, E.}O. Ilpobrematuka HCHOIb30BaHUAAYTEHTHUHBIX MaTEpUANIOB IS
pa3BUTHS WHOSI3BIYHONH KOMMYHHMKATUBHOW KOMIETEHIMH // BanTuiCKuil TryMaHUTapHBII
xypHai. —2019. — T. 8. — Ne 3 (28). C. 118-121.

8. llymemun C. A. IHHOBalIMOHHBIE TIOJIXO/IBI B CHCTEME COBPEMEHHOTO 00pa3oBaHus /
C. A. lllynsmun, 1O. P. JIyrdynmun // CoBpeMeHHOe neaarornyeckoe oopasosanue. — 2019. —
Ne 2. — C. 25-30.

YAK 691.311
HEPCIIEKTUBA KOMIIVIEKCHOI'O METOJA IIEPEPABOTKHA

OOCPOI'NIICA TOMEJIBCKOI'O XUMHNYECKOI'O 3ABOJA
THE PROSPECT OF A COMPLEX METHOD OF PROCESSING
PHOSPHOGYPSUM OF THE GOMEL CHEMICAL PLANT

Maxkapesuu H.1O., acnupanT, benopycckuii HalmoHaabHbIA TEXHUYECKUN YHUBEPCUTET,
r. MuHck, selyavi8§@mail.ru
Srnos B.H., nokTop XuMHU4ecKux HayK, mpodeccop, bermopycckuii HalmoHATBHBIN
TEXHUUYECKUN YHUBEPCUTET, . MUHCK, chemistry@bntu.by
Makarevich N.Yu., graduate student Belarusian National Technical University, RB, Minsk,
selyavi8@mail.ru
Yaglov V.N., D.Sc. (Chemistry), Professor, (Technical) Belarusian National Technical
University, RB, Minsk, chemistry@bntu.by

Annotanus. Hakornenne ¢ocdorunca npencrasisier co0oii r100anbHY0 IKOJIOTHYe-
CKyro Tpo0jeMy B MUpE M B Halleil cTpaHe Takxke. Vcrmonb30BaHHE KOMIUIEKCHOTO METO/a
nepepabOTKU MOTYYAIOT JABA LEIEBHIX MPOIYKTA: OJUH U3 HUX KOHIICHTPAT PEAKO3EMEIbHBIX
anemMeHTOoB (P32) 1 KOMIO3UITMOHHBIEC TUTICOBBIC BSKYIIHE.

KaioueBsie cioBa: ¢ocdorurc, nepepadboTka 0TX0la, PEIKO3EMENBHBIE JJIEMEHTHI,
KOMILIEKCHBIH METO]I, KOMITO3UIIHOHHOE BSDKYIIIEE.

Abstract. The accumulation of phosphogypsum is a global environmental problem in
the world and in our country as well. When using a complex processing method, two target
products are obtained: one of the lower rare earth elements (REE) and composite binders.

Key words: phosphogypsum, waste recycling, rare earth elements, complex method,
composite binder.

Beenenne. [IpuMmeHeHne OTX0J0B XMMUYECKOIO MPOM3BOACTBA (POocHOpHBIX yaoOpe-
HUI HEOTBEMIIEMO CBSI3aHO C TPYJHOCTBIO PAllMOHAIBHOIO U KOJOIMUECKU OE€30MacHOro Uc-

129



NIOJIb30BAHMUS TIOJIE3HBIX MCKOMAEMBIX MpH UX mepepaboTke. B Hacrosimee Bpemsi B Pecmy0-
nuke bemapycu HaKOMWIMCH 3HAYUTEIbHBIC 3aMachl AUTHApPATA KaJblKs, HHaUe TOBops ¢oc-
¢orurc, Topel, KOTOPHIE IO UHEPIMH yBEINYUBAIOTCS B 00beMe. B paMkax mpoMbIuieHHON
JEeSTENIbHOCTH [ OMENbCKOT0 XUMUYECKOTO 3aBojia exeroano oopasyercst 700-800 Teic. T OT-
XOJIOB, OCHOBHASI 4acTh U3 HUX ocdorurc [1].

OcHoBHasi yacth. 3a 50-7meTHMII TEpUON NEATEIBHOCTH 3aBOJa HAKOIUIEHO OKOJIO
20 mutH T ocdorurca, KOTOPBIA CKIAAUPYIOTCS B OTBAJIAX HA TEPPUTOPHHU 3aBOJA M B TAKOM
KOJIMYECTBE SBIAIOTCS UCTOYHUKOM 3arpsi3HEHHUS TPYHTOB, MOBEPXHOCTHBIX U TMOA3EMHBIX
BoJ [2]. O0BEM AAaHHOTO OTXO0/a CTAHOBUTCSI KpPUTHUECKUM U TPEeOYET OT COBPEMEHHOTO 3KO-
JIOTHYECKOT0 HANIPABIICHUS PEIICHUS OCTPOH 3aJa4H.

[IpakTuka B MUpe JOKa3bIBAET, YTO OTXOJ MCIOJb3YyeTCs, KaK y/100peHHe, BCIIOMOraTeb-
HBI MaTepual MpU CTPOUTEIHCTBE aBTOJOPOT M Kak BsKyiee. Ho, umest OfMH CyIIeCTBEHHBIN
HEJIOCTaTOK — CJIEJIOBbIE OCTATKH coeAUHEHUH peakux 3emenb (P33) okono 0,5 %, He nmo3BoIsOT
oOpaIiaTth BeCh OTXOJ] B CTPOUTENBbHYIO HHIYCTPHUIO HITH HApOIHOE X03aUCcTBO (Tabmuma 1) [3].

Tabmuua 1 — YcpenHneHHbll xumuuyeckuil coctaB ¢ochorumnca ['oMenbCckoro XMMHYECKOTO
3aBojJa
KoMmoHneHTEI CaO SO3 A1203 F6203 PzOs SiOz R20 >P3D H2O
MaccoBas 104,
% mac.

31,8 | 44,6 | 042 | 0,33 | 1,44 | 0,77 0,1 0,58 | 19,6

Wzsnieuenne coemquuenuit P35 u3 docdorumnca — 3to mporece, 6€3 KOTOPOro HEBO3-
MO’KHO TIOJTHOE MCII0JIb30BaHNE HAKOMMBILIETOCS TEXHOTEHHOTO 0TX0/1a.

KomruiekcHbIit METOJT 3aKITII0YaeTcsl B mepepaboTKe 0TX0/a MOJTHOCTHIO B JBa 3Tara:

— U3BJIeYCHHUE coeaquHeHui P309;

—nepepaboTka pocdorumnca B KOMIIO3UIIIOHHBIE BSKYIITHUE.

He umes cBoux 3anmacos P33, Hama cTpaHa mpou3BOIUT 3aKyNKY JaHHOTO Chipbs y Ku-
tas. [loaToMy M3BIIEUEHHE U HUCIIOJIB30BAHUE JAHHOTO ChIpbsi coeauHeHuid P30 B coOcTBEH-
HBIX IIeJIIX MMEeT PKOHOMMYECKHH M CTpaTerHuecKuil BEKTOp, YTO MOXKET YaCTUYHO WIIU
MOJIHOCTHIO 3aMecTUTh uMnopT P30. Takum oOpa3oM, MIIaMOATBANIBI XPAHST B ce0€ ThICAYU
TOHH IICHHOT'O CBIpbs JUIsl IPUMEHEHHs B TEXHOTEHHOH cdepe.

BropeiM 3TanoMm mepepaboTku (ocdorunca SBISETCS MOTyYeHHE KOMITO3UIIHOHHBIX
THIICOBBIX BSKYIIUX C JOOaBJIEHUE JPYTUX BUIOB KPYNMHOTOHHAXXHBIX OTXOJOB: IIIJIAMbI XH-
Mudeckoil BogonoaAroroBku (XBO), rpaHUTHBIE OTCEBBI, IIJIaKU benopycckoro MeTamutypru-
yeckoro 3aBoza (bM3) [4]. /lanHble BUIBI OTXOJ0B XpaHATCA B IIJIAMOOTBAJaX U €KETr0HO
YBEIIMYUBAIOTCS, HE TIOJB3YSCh CIIPOCOM B COBITE.

CoBmecTtHas mepepaboTka ¢ocdorumnca, Kak OCHOBHOTO KOMIIOHEHTA, U MPOLEHTHOE
COOTHOILIEHHE APYTUX OTXOM0B OyJEeT IMOJIOKUTEIbHO CKa3bIBaThCSl HAa SKOHOMMYECKOMN
U DKOJIOTHYeCcKoi 3(h(HEeKTUBHOCTH.

3akmoyenue. Pa3paboTka Hay4HO-OOOCHOBAHHOTO TEXHHUYECKOTO METO/Aa 0e30TXO-
HOM yTwim3auuu ¢ocdorumnca ¢ MOJy4YeHHUEM KOMIIO3ULMOHHOTO THIICOBOIO BSIKYIIETO
U KOHIIEHTpaTa coequHeHui P30, Mo3BONIUT COKPATUTh KOJIMYECTBO OOPA30BABIIUXCS OTXO-
JIOB U TMOJIyYUTh LIEHHOE ChIPbE, YTO COOTBETCTBYET LIEISIM YCTOMYMBOIO Pa3BUTHUS TOCyAap-
CTBa ¥ 3HAUYUTEIBHOMY YJIYUIIEHHUIO COCTOSIHUS OKPYXKAIOIIEeH Cpeibl.

JIUTEPATYPA

1. HanmoHaneHbIi cTatucTHueckuii komuteT PecryOnmku benapych [DneKTpoHHBIN
pecypc]. — Pexxum goctym: http://www.belstat.gov.by. — Jlara goctyma: 09.12.2022.

2. lllepmues, O.B. Onenka Bo3AeHCTBUS OTX0J0B (ochorurca Ha KOMIIOHEHTHI OKpY-
xatomieit cpeapl / O.B. Hlepunes // Dxonoruueckuit BecTHUK. —2016. — Ne 2 (36). — C. 97-103.

130



3. UrnenkoBa, M.I'. ®U3UKO-XUMHUYECKUE 3aKOHOMEPHOCTH MOTYYEHHS] KOMIIO3ULIMOH-
HBIX MaTepHUaJIOB Ha OCHOBE (ocorurca: ABToped. ucc. ... KaHa1. XuM. Hayk. — Capatos, 2013.

4. OBuapeHkoB, J.A. Bo3MOXHOCTb HCIIOJIb30BAHUS IIPOMBILIIEHHBIX OTXOJIOB B CTPO-
UTEIbHON MHIYCTpUH // PernonanbHas apxuTekTypa 1 cTpoutenseTBo. — 2011,

YAK 378.881.1 .
POJIb THHOBAIIMOHHbLIX TEXHOJIOI'MHW B OBYYEHUU

NHOCTPAHHOMY A3bBIKY
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AHHOTanms. B coBpeMeHHOM 0O0IIeCTBE HHHOBALIMOHHBIC TEXHOJOTHU MPHUCYTCTBYIOT
B IIMPOKOM psifie pa3mnuHbIX cep. BHenpeHne oOpazoBaTeIbHBIX TEXHOJIOTHI, KOTOPBIE pa3-
BUBAIOTCSL OBICTPHIMH TeMIaMu, TpeOyeT mpodeccHoHaI3Ma U TOTOBHOCTH TperoiaBaTesen
K OCBOCHHIO HOBEHIINX WH(POPMALMOHHBIX TEXHOIOTHHI. Vcronp30BaHUE IIEKTPOHHBIX PECyp-
COB B 00pa3zoBATEIILHOM IPOIECCE B BBICIICH IIKOJIE MOXKET CIIOCOOCTBOBATh KaK Pa3BUTHIO
npo(heCCHOHATBHBIX HABBIKOB, TaK M MOJyYCHHUIO OIBITA UCTIOIb30BAHUS OHIIAHH-CPE/IbL.

KawueBble cjoBa: o0pa3oBaHWe, WHHOBAIMOHHBIE 00pa3OBaTEIbHBIE TEXHOJIOTHH,
o0ydJaromye TeXHOJIOTHH, 00pa3oBaTeIbHbIC TIAT(HOPMBI.

Abstract. In modern society, innovative technologies are present in a wide range of dif-
ferent areas. The introduction of educational technologies, which are developing at a rapid
pace, requires the professionalism and readiness of teachers to master the latest information
technologies. Using of different electronic resources in the educational process at universities
can contribute both to the development of professional skills and to gaining experience in us-
ing the online environment.

Key words: education, innovative educational technologies, educational technologies,
electronic educational platforms.

Introduction. Using of modern innovative tools in teaching students certainly facilitate
and improve the preparing of future employees.

The most important goal is to change the collection, access, analysis, presentation and
communication of information by students and teachers. The theory of innovation in education
i1s a new area of education science, which has three parts: the creation of new products, their
development and application. Innovation processes are considered mainly in three aspects —
socio-economic, psychological and organizational and normative. Thanks to these aspects, the
general climate and conditions are determined, where the development of innovative proces-
ses takes place, and which are capable of either hindering or facilitating the process of innova-
tion. Besides, innovation process is not spontaneous, but consciously regulated. [2, 5]

Main part. Introduction of innovative innovations in education represents the creative
process of exploring and learning new ideas and principles, which then lead to their success-
ful adaptation and application. As a rule, two types of innovative phenomena are distin-
guished: pedagogical innovation theory (innovation in the education system) and innovative
learning. The first phenomenon includes the restructuring and modification of individual parts
in the system of education, and the second — innovative learning — is a special form of
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