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KOMIMNEKCHE 3ACTOCYBAHHA

IHOOPMALIMHUX TEXHONOTIX TA XIMIYHUX 3HAHb
Yy AUnnomMHOMY NPOEKTYBAHHI CTYOEHTIB-EKOJIOrB

0.B.KochaHoBa

KaHOudam ximidHUX HayK, OoueHm Kaghedpu iHXeHepPHOI ekoroaii
HaujioHarnbHO20 mexHiYHO20 yHisepcumemy YkpaiHu

"Kuiecbkul nonimexHiyHut iHcmumym"

Y cTaTTi aHani3yeTbCsa Ta y3aranbHIOETbCA AOCBI4 KOMMIEKCHOr0 BMKOPUCTAHHS XiMiYHMX 3HaHb (30K-
pema Temun "Enektpoximis") i KOMM'OTEPHMX TEXHOMOrIM Nig Yac AWMMNMOMHOIO NPOEKTYBaHHA CTYAEH-
TiB-ekonoris sik popmMu NpobNeMHO-OPIEHTOBAHOIO HABYaHHS. Y paMKax AUMNIOMHOrO NPOeKTy obrpyH-
TOBaHa AOUINbHICTb | NePCNEeKTUBHICTb 3aCTOCYBaHHS enekTponidy sk HanbinbLw NepcnekTMBHOrO Me-
Toay 60poTbbu 3 0BpOCTaHHAM METaNOKOHCTPYKUi XmenbHuubkoi AEC montockoM gpenceHa. 3a
OOMOMOrOK crneLianbHO CTBOPEHOI KOMMIOTEPHOI NporpaMy po3paxoBaHO ONTUMaribHi YMOBU MpoBe-
AEHHS eneKTPOXiMiYHOro XMopyBaHHA BOAW, IO € HAA3BMYaNHO BaXknveBum Ang 3abesnedeHHs Gesa-
BapiHOi pob0oTN aTOMHUX E€NEKTPOCTaHLi, Ae aBapilHi cuTyauii MOXyTb NPU3BECTUN OO KaTacTpodiy-

HUX eKOMNOriYHUX HacnigkKis.

Knto4yoei crioea: HaBYaHHSI €KOMOriB, AUNITIOMHE NPOEKTYBaHHS, iHbopMaLiiHi TEXHONOTII.

JlogMHa  noBMHHa  poO3yMmiTWM  CKnagHWh
B3aEMO3B’A30K SBML, NPUPOAN, 3HATU, O Heob-
AyMaHe BTPYYaHHS MOXe NPU3BECTU A0 BaXKWX i
HenepeabayeHnx Hacnigkis. ToMy y cydYacHomy
CBITi eKonoriyHa ocBiTa 3aKMae NpPioOpPUTETHI No3u-
uii y nonituui maimxke ycix kpaiH cBiTy. Npobnema
SIKOCTi BULLOI eKoNoriYHoi ocBiTU cTae Bce Oinblu
3Ha4YMMOK M Yy Halii KpaiHi B 3B'A3Ky 3 BMpoOBa-
PKEHHAM B OCBITHI NpocTip npuvHUMniB BonoHck-
KOro npouecy.

Mpy UbLOMY OHIE0 3 OCHOBHUX CBITOBUX TEH-
OEHLIN pO3BUTKY €KOMOriYHOI OCBITU CTae nepeopi-
€HTauia Ti Ha sKicHi acnektu i, Hacamnepend, Ha
AKICTb MiQroToBKM (paxiBLiB-eKONoriB SK Ha KiHue-
Bun pesynbtat. OcobnuBicTio gaHoro nigxogy €
CnpsIMyBaHHA HaBYaHHSA Ha BCiX eTanax NiaroToBKu
cneuianicta Ha OOCATHEHHA HUM KMOYOBUX KOMnMe-
TEHTHOCTEN, FOTOBHOCTI BUMYCKHWUKIB BULUUX Ha-
BYanbHWX 3aknapgis (BH3) go ycniwHoro BMKoHaH-
HS CBOET ManbyTHLOI NPOMECIHOT AiANBHOCTI.

3okpemMa npodecinHy KOMMETEHTHICTb po3r-
NsagaTb SK AKICHY XapakTepucTyMKy OCOBUCTOCTI
raxiBugs, sdKa BKNIOYAe CUCTEMY  HayKOBO-
TEXHIYHMX 3HaHb, NPOMECINHNX YMiHb i HaBUYOK,
HasBHICTb NoTpebn 0O camOHaBYaHHS Ta CaMOB-
OOCKOHaNeHHs NpOTSAroM XWUTTS, iHTepecy Ta Mo-
TMBaUil 0O HaBYaHHA. B niTepaTtypi HaronowyeTb-
Csl Ha TOMYy, WO MpW NiaroToBLi 6yab-sikoro caxie-
LS Cnif YiTKO YSBNATU, YNM XapaKTepU3yeTbCcs NO-
ro npodeciiHa KOMNETEHTHICTb, Y YOMY il CYTHICTb
Ta 3 SKUX CTPYKTYPHUX KOMMOHEHTIB BOHa cknaja-
eTbes [4].

beanepe4Ho, BAOCKOHANEHHSA CUCTEMU BULLOT
€KOIOri4YHOI OCBITU € OAHIE 3 OCHOBHMX CKMNado-
BUX BIiAPOMKEHHSA [HTENEKTyanbHOro i OyXOBHO-

KynbTYPHOro noTeHuiany Hawoi Hauii, yMOBOt
BMXOAY KpaiHW Ha CBiTOBMN piBeHb, a BH3 mo-
e [OocArTM yenixiB y CBOET AINbHOCTI TiMnbKu
3a yMOBW, LLO NOro BUMYCKHUKM 3HANOYyTb CBOE
MiCLIe Ha CBITOBOMY PWMHKY pobOo4oi cunu.

CyyacHun puHOK npaui notpebye BUCOKO-
KBanicikoBaHWX npauiBHUKIB, 34aTHUX OO0 THY-
YKOro pearyBaHHs; Takux, WO BMIilOTb caMocC-
TINHO NpUUMaTK pauioHanbHi PilleHHs, npo-
rHO3yBaTK iX MOXMMBI Hacnigku; Wwo 3aibHi oo
cnisnpaui; BigPi3HATECA MOBINBHICTIO, KOHC-
TPYKTUBHICTIO TOLLO; 3A4aTHi OpraHisoByBaTtu
CBOW [JiAnbHICTb B yMOBax (QOPMYyBaHHSA Cy-
yacHoro iHdopmauinHoro cycninbctBa. Ocb
yomy, Wo6 OyTM CbOroAHi creuianictom, noT-
pi6bHO BuUMTUCH Be3nepepBHO, MOCTIMHO OHOB-
MIOKYN  3HAHHA Ta HaBWYKW, KOPUCTYHOUUCH
HasBHOIO CBITOBO iHhopmauieto. CycninbcTay
noTpibHi oceiyeHi dpaxiBui, BianosiganbHi 3a
CBOIO KpaiHy, 3a NnaHeTy B Linomy.

HanxapaktepHiwoto o3Hakoo XXI| CcT. €
CTpiMke 3pocTaHHa obcdriB iHdopmauii Ta
NPOHUKHEHHS KOMM'IOTEPIB MPaKTUYHO B YCi
chepun XUTTEQIANBHOCTI NIOAUHN. Y 3B'A3KY 3
LUM BENUKY yBary y BULLIN LUKOMi NPUAINAETb-
Csl BNPOBaXXEHHI0 Yy HaB4anbHUW npouec iH-
dopmauiiHux TexHonorin. [lpu4yomy ocCTaHHi
MaloTb BUKOPUCTOBYBATUCH He TiNbku ANs
OTPUMaHHSA HeoOXxigHoi iHdopMauii, a 1 ans
OBOJSOAIHHA NPOMECIMHUMWN 3HAHHAMW, HaBWUY-
KamMu B npoLeci HaBYaHHS (yHOAaMeHTanbHUM
Ta paxoBuM gucuunniHam, y OUNNIOMHOMY
NPOEKTYBaHHI TOLLO.

Linkn niarotoBku iHXeHepa-ekosiora Noku
3anuLIaeTbCs TPUPIBHEBMM, TOOTO CKNagaeTb-
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ca 3 MigroToBKM OCBITHbO-KBanidikauiHUX pPiBHIB
bakanaBpa, cneujianicta Ta marictpa (xo4ya B Ha-
Wi KpaiHi BXe € NeBHi nepegymoBU LOAO CTBO-
PEHHs1 ABOPIBHEBOrO LMKMY MigroToBKM). 3p03yMmi-
1o, WO AOCArHYTM KiHUEBUX Linen nigrotoBkn ga-
XiBLSI-eKOSlora HEMOXIMBO, SKLWO HEe 3acBOITU Yy
3afjaHoMy nopsAKy 3HaHb, YMiHb Ta HaBUWYOK,
OTPMMaHuX Ha nonepeHix Kypcax, Tob6TO 3HaHb
nonepeaHbLOro pPiBHA HaB4aHHA. Tomy 3rigHO Ha-
BYanbHOro nnaHy [7], nepLi ABa pPOKN NPUCBAYEHO
dyHAaMeHTanbHIA NiAroToBUi CTYAEHTIB 3 Takux
ancumnnid 9k matemaTuka, disnka, ximida, couianb-
Hi Hayku Towo. 3a pesynbTaTamMu YOTUPLOX POKIB
HaBYaHHSA BUMYCKHWKM OTPUMYIOTb 0a3oBy BuLLY
OCBITYy i gunnom Gakanaepa ekonorii, a nicnsa Lbo-
ro MalTb MOXNUBICTb peanidyBaTu CBii TBOPYMI
Ta HayKOBMI NOTEHLian i oTpuMmaTi AUNIoM cneui-
anicta abo marictpa ekonoril.

Ha Hawy gymKy, ocobnmBy yBary y niarotoBLi
ManbyTHLOrO iHXeHepa-ekonora cnig npuainsati
XiMiYHiN OCBITi, OCKiNIbkM Came BOHa € (hyHOameH-
TOM Ans nodanblIoro 3acBOEHHS npodecinHo-
opieHTOBaHuX Ta dhaxoBux gucuunnid [5]. MNpora-
NVHN Y XiMIYHUX 3HAHHSIX MOXYTb MPMBECTM [0
TOro, WO BMNYCKHWMK Byage He 34aTHMI PO3yMmiTu
NPUYMHK, B3AEMO3B'SI30K i OCOBNMBOCTI TUX MNpu-
POOHMX SBULL, siKi BigOyBalOTbCA B HABKOMULIHLO-
My cepegoBuLi. | Wo e ripwe, BiH He 3MOXe pe-
anbHO OLIHWUTK cuTyauito, Wo cknanacs, nepeaba-
YATM MNOTEHUINHY Hebe3neky MPURHATTS TUX 4n
iHLWNX YNpaBniHCbKMX pilleHb.

OBonopfiHHA CUCTEMOIO XiMIYHUX 3HaHb Y da-
XOBI/ NiAroTOBLi iHXeHepa-eKonora cKrnagaeTbes 3
OBOX OCHOBHWMX YacCTWH: 3araflbHOOCBITHBOI (guc-
uunniHa "3araneHa ximisa"), sika 3abesnedye 6aso-
BY ((pyHOAMeHTanbHy) XiMiYHy NiAroToBKY CTyAEH-
TiB, i npodpecinHo oOpieHTOBaHOI (AucumnniHa
"Cneupo3sginu ximii", amictoBi mogyni "AHaniTuyHa
ximig" i "Bioreoximia"), gka npusHaveHa ona peani-
3auii uinen i 3aBgaHb noganblloi NpodecinHol
nigrotoBkM ManbyTHix GakanaBpiB ekosorii.

Y umkni npodecinHO-opiEHTOBaAHUX AUCLUMMIIIH
noganblue BAOCKOHANEHHS XiMiYHOI OCBITM nepea-
©ayeHo Npu BUBYEHHI TakMxX gucumnniH sk "Exono-
ris Hoocgepu" (3mictosi moayni "Ypboekonoris" Ta
"Ekonoria nogmHun"), "HopMyBaHHsi aHTPOMOreHHo-
ro HaBaHTaXeHHS Ha HaBKONWLUHE cepepoBuLle”,
"MoHiTOpWHI Ta MeToau BUMIpIOBaHHS napameTpis
HaBKONULIHLOro cepeaoBua”, "IHxeHepHa ekono-
risg", "Besneka XUTTEAIANbLHOCTI Ta OXOpoHa npaui"”,
"EkonoriyHa 6e3neka" ToLo.

3HaHHA Ta BMiHHS, OTPUMaHi nig Yyac HaB4aH-
HS, 3aKpinmTbCA Ta PO3BMBAlOTLCHA B nepiof
NPOXOMKEHHA CTyAEeHTaMM PiBHOMaHITHUX NPaKTUK,
30Kpema nepeaauniioMHOI NPakTWKKW, nig 4ac Bu-
KOHaHHS iHAMBIQyanbHOrO AMMSIOMHOIO MNpPOEKTY
(marictepcbkoi guceptadii). Tomy K 3akmnoYHWUNA
eTan nigrotoBKM iHXeHepa-ekonora (Ha JgaHun
yac — crieuianicta, y manbytHbomy — Oakanaspa
ekonorii) nepegdayeHo AUNMIOMHE MPOEKTYBAHHS,

siIKe CnpsIMOBAHO Ha AOCNIAXEHHS Ta KOMMMekK-
CHEe BUpILLEHHA NEBHOI eKONOoriyHoi npobnemu.
Ha gymky nposigHux BYeHux [8], npoekTHa Ai-
AMNbHICTb — OHA 3 HAaNNEepPCNEeKTUBHILIMX CKNa-
[OBUX OCBITHBOrO MpoLecy, OCKiflbkn opMye
NPOMECiNHI Ta XXUTTEBI KOMMNETEHTHOCTI, CTBO-
ploe YMOBW O11S1 TBOpPYOI peanisauii 3gibHocTen
YYHiB.

OvnnomMHuM NpoekT — ue kBanidikauinHnn
OOKYMEHT, Ha OCHOBi sikoro [lepxaBHa ek3a-
MeHaljiiHa KoMiCia BM3Ha4vae piBeHb kBanigi-
Kauii cneuianicta Ta Moro 3gaTHICTb 4O caMoC-
TiHOT poboTu y neBHiIN ranysi (y AaHoMy Bu-
nagky — B ranysi eKkornorii, OXOPOHW HaBKOMNULL-
HbOrO NPUPOLHOro cepefoBMLa Ta 36anaHco-
BaHOro NpMpoAOKOPUCTYBaHHs). 3 ogHoro 6o-
Ky, OUMIOMHUIA NPOEKT noTpebye 3acTocyBaH-
HS pPi3HOMaHITHMX MeToAiB Ta cnocobiB po3B's-
3aHHSA obpaHoi npobnemu, a 3 iHWoro — yaa-
ranbHEHHA Ta KOMMIEKCHOrO0 3aCTOCYBaHHS
3HaHb, YMiHb i3 Pi3HWX rany3en Hayku, TEXHIKW,
TexHonorii Towo.

Mpouec npodecinHoi NiAroToBKM ManbyT-
HiX dpaxiBuiB-ekonoris y BH3 obymoBneHun sk
MeTo (3abe3nevynmTn 3acBOEHHSA CTyAeHTamu
NEBHOMO PiBHA 3HaHb, OTPUMAaHHS HeoOXigHoT
Ana noganbluoi NAigHOI AisinbHOCTI iHdopma-
uii), TaK i LingMyM po3BUTKY ocobucTocTi, 3gaT-
HOI 0O CaMOHaBYaHHS, CaMOKOHTPOMO TOLLO.
Y 3B'A3ky 3 uuM npu NigroToBLUi CTYAEHTIB-
ekonorie 'y HTYY "KMNI" 3acTtocoByeTbcsa cuc-
TeMHWI Migxig Wwo[o opraxisadii HaB4YanbHOro
npouecy. BiH 6a3yeTbca Ha TOMYy, O CTyAEH-
TM KOMIMMEKCHO, 3@ JOMOMOroK 3HaHb Pi3HMX
HayK, nigxogaTb OO BUPILLIEHHS iCHYUYMX abo
3MOAENbOBAHNX EKOSOrYHMX Npobnem.

YBeaeHHs cuUCcTeMHOro nigxogy Ao npo-
decinHOi  nigrotoBkM MamnbyTHIX daxiBLiB-
€KOmnoriB CNpUYUHUIO HEeobXIigHICTb CYTTEBUX
3MiH B oOpraHisauil HaB4YanbHOro npouecy W
notpebyBano po3pobku Tak 3BaHWX iHTerpaTu-
BHUX KypciB. Came Le i CIpUYNHUNO CTBOPEH-
HA Oinbll y3aranbHEHUX AUCUUMNIH, WO Mic-
TATb AeKinbka 3mictoBux moaynis [5; 7]. 3ok-
pema MoOBa nge npo Taki gucumniidm sk "Cre-
uposginu ximii" (3mictoBi mogyni "AHaniTuyHa
ximig" Ta "Bioreoximia"), "Ekonoris Hoocgepn"
(3mictoBi mogyni "Ypb6oekonoris", "Ekornoris
nognHn") Towo. MNpu UbOMY BeCb KOMMIEKC
HaBYyanbHUX MOAYMiB CAPSAMOBAHUA Ha SAKICHY
haxoBy MiAroToBKYy CTyAEHTIB, TOOTO Ha KiHLe-
BUA pesynbTaT OTPUMAHHS XUTTEBUX Ta Mpo-
dEeCinHNX KOMNETEHTHOCTEN.

Y 3B’A3KYy 3 UMM 3Ha4yHe MicLle Yy CydacHin
€KOMoriYHin  ocBiTM  3ammae  npobnemHo-
opieHTOBaHe HaB4YaHHsA. Taka neparoriyHa Te-
XHOMOriA Haga€e MOXMUBICTb CTyAeHTam oTpu-
MaTtu UifliCHe YyABNEHHS Npo AOCHigKyBaHWi
06'ekT, WO cnpuse Ginbw rIMbGoKoMy pPO3yMiH-
HIO EKOJTOTYHMX acnekTiB Npobnemu B TiCHOMY
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3B'dA3Ky 3 (pyHOaMeHTanbHUMK, NPoeCinHO-OpieH-
TOBaHUMU Ta haxoBMMW 3HAHHAMMW. Hamnowumpe-
HiLOro po3BUTKY Lel nigxig HabyB y MeOuudHIn
ocBiTi. 3okpema, [esic Ta 1oro cnisasTopu [8]
BBaXKaloTb Len nigxig Hag3Bu4amHo pesynbTaTus-
HWUM, OCKiflbKW NPW LLbOMY CTYAEHTU, 3aCTOCOBYOYM
neBHy npobnemy sk ¢pOKyC HaBYaHHS, aKTUBHO
CaMOCTIMHO HaB4YalTbCs, a BUKMIaga4y npu UboMy
gonomarae ctygeHTam, CnpsMoBYOYM X HaBYarnb-
HY QiSINbHICTb | CTUMYIIOIOYM X O CAMOHaBYaHHS.

Xenngpiyc i cnisastopu [13] BigmivaoTb, WO
CTYOEeHTN, AKi HaB4Yanucs 3a JonomMmorot npobne-
MHOro MeTofy, BiApi3HATbCA 3OaTHICTIO dhopMy-
nioBaTU 3aBAaAHHA, KPUTUYHO iX OCMUCIIUTK, 3a-
NPOMoHyBaTU METOAM BUPILLEHHS npobnemn Ta
nepesipnTKh ix eekTmBHicTb. Makl pto 3i cniBasTo-
pamu [15] BKasyoThb e Ha OZHYy nepesary AaHoro
nigxoay - 306iNblLUEHHS Yacy KOHTaKTy Buknagada 3
YYHEM, WO, Ha OYMKY aBTOpiB, MOMINWYye MOXIK-
BOCTi O0'€EKTMBHOINO OLiHIOBaHHSA iHAMBIOyanbHOro
npouecy 3aCBOEHHS 3HaHb. Ane B niTepaTypi €
Takox barato nybnikauin, ski Bka3yloTb Ha MEBHi
CKNagHOCTI Ta HeOonikM BMPOBAMKEHHA [AHOro
nigxoay [3; 14].

3okpema biprerapg u JNinreict [11] BigMiva-
0Tb, WO BiNbLICTb CTYAEHTIB HE CNpUAMatoTb Uen
niaxia y HaBdaHHi, xo4da [leBic 3 cniBaBTOpammu
[12], HaBnaku, BBaXalTh, WO TakMM Nigxig npuHO-
CUTb CTygEeHTaM 3aJ0BOJSIEHHS HaB4YanbHUM MNpO-
uecom. Ha Hawy gymky, npobnemHo-opieHTOBaHe
HaBYaHHSA Mae 6araTo HeBUpILLEHMX, HeaocHniaxXe-
HUX npobnem Ta 3aBAaHb, ane CydacHy cucTemy
OCBITM HE MOXXHa BBaXXaTW MOBHOLIIHHOW, SAKLIO B
HiM BigcyTHe npobrnemHe HaB4YaHHSA K HeobXxigHa
CKrazioBa OCBITHbOIO NpoLiecy.

OTxe, MeTO CTaTTi € aHani3 Ta y3aranbHeH-
HS OOCBiQY KOMMMEKCHOMo 3acTOCYBaHHA XiMiYHMX
3HaHb Ta KOMM'HOTEPHUX TEXHOSOriA nig 4Yac gun-
NOMHOr0 MNPOEKTYBaHHA CTYAEHTIB-eKONoriB sk
dopmMu NpobnemMHO-OpiEHTOBAHOIO HaBYaHHSA. Ak-
TyanbHiCTb Npobnemn 3ymoBneHa npolecamu pe-
dOpMyBaHHS BITYM3HAHOT €KOMOriYHOI OCBITU Ta
NpUEAHaHHS Hawoi kpaiHm Ao bonoHcbkoro npo-
Lecy, a TakoX BMNPOBAMKEHHAM KOMMETEHTHICHOro
nigxody OO BULLOI OCBITM, HEODXiOHICTIO 3acTocy-
BaHHSA iHHOBAUiNHUX opM i MeToAiB HaBYaHHSA
Ana nigrotToBkM BMCOKOKBanidgikoBaHMx daxiBLis,
KOHKYPEHTOCMPOMOXHMX Ha CBITOBOMY PUHKY npaLli.

Y Haw 4ac nepeq BULLOK E€KOMOriYHOK OCBI-
TOK MOCTaBMNEHO 3aBAaHHA niarotyBaTtu dhaxisug,
3[4aTHOr0 MUCIIUTU TBOPYO, BMITU OPIEHTYBATUCS Y
HecTaHOapTHUX cuTyauisx, LIBMAKO pearyBaTu Ha
npobnemu, WO BUHMKaKOTb, CAMOCTINHO MpUAMaTK
ONTUMarbHi pilleHHd, aHanisyBaTu Ta NporHo3yBsa-
TM BWPOOHWMYI cuTyauii, nepegbayatn Hacnigku
yrNpaBniHCbKNX pilleHb. 3po3yMino, wo edekTuns-
HICTb npouecy NigroToBkn haxiBus CyTTEBO 3ane-
XUTb HE TiNbKW BiA MeTOAIB BMKNadaHHA HaBYarb-
HOro maTepiany, 3auikaBrneHOCTi CTyOeHTIB Y Moro
3aCBO€EHHI, a W Bif TexHi4yHOI Ta iHopmauiiHOT

NiATPMMKM HaBYanbHOro NpoLecy.

3acTocyBaHHs iHhopMaLiiHUX TEXHOMOo-
ri y HaB4yanbHOMY MPOLECi NiAroToBKMN dhaxis-
us-ekorora 3abesnevye psag opraHisauiiHo-
TEXHIYHUX | MEeTOAMYHMX nepeBar. 30Kpema,
NPV BMKOHAHHI CTYAEHTOM AMMNIIOMHOIO NpoekK-
Ty Le OO03BOSISIE He TiNbKM CYTTEBO MiABULLNTK
eeKTUBHICTb HaB4anbHOro npouecy, a W
CcnpuaATUME MOro FHYYKOCTi, MOBINBHOCTI, noc-
TIAHOMY AMHaMiYHOMY OHOBReEHHI0. CyyacHi
iHcbopmaLiiHi TexHONOorii pO3BMBAOTLCA AyXKe
LWBMAKO, TOMY ManbyTHIN paxiBeub Mae noc-
TINHO niaBMLLYBaTN piBEHb OCBIYEHOCTI, iHGO-
pMauinHOl  KynbTypu, BIiANOBIOHOCTI  CBOEI
NpodecinHOT NIArOTOBKN CydacHOMY PiBHIO poO-
3BUTKY HayKn, TEXHIKM Ta TEXHOMOTII.

PosrnsHemo [ocBig KOMMIIEKCHOro 3acTo-
CyBaHHA XiMiYHMX 3HaHb Ta iHopmaLinHNX
TeXHOoMorin nig Yyac AMNIIOMHOrO NPOEKTYBaHHS
Ha kadbeapi iHxeHepHoi ekonorii HTYY "KMI"
(Ha npuknagi AWMNNOMHOrO NPOEKTY Ha TeMmy
"BoockoHaneHHa MeTofiB Ta 3acobie 3anobi-
raHHs 6ionoriyHoro 3abpyaHeHHs BogonMuULLa-
oxonomkyeaya XMernbHULBKOI aTOMHOI enekT-
pocTaHuii”, aBTop OybuHa H. C. [1]).

MeToto npoekTy 6yno obrpyHTyBaHHS pa-
uioHanbHMX 3acobiB Ta MeTtodiB 6opoTbOu 3
0BpPOCTaHHAM METarloKOHCTPYKUiA  XMenbHU-
LbKoi aToMHOI enekTpocTaHuii (AEC) montoc-
KOM gpeinceHa. AKTyanbHiCTb pobOTU Ha Cbo-
FOOHILUHIN AeHb He BUKMNKAE CYMHIBY, OCKINbKM
Big 6es3aBapinHoi pobotn AEC 3anexutb 6es-
neka Ta CTanui po3BMTOK HALLOT AepXKaBu.

EkcnnyaTauia AEC nos’sisaHa 3 BUKOpUC-
TaHHSAM BENUKOI KiNbKOCTi BOAW, NPUYOMY OC-
HoBHa ii YactuHa (noHag 90 %) BuTpavaeTscs
Yy CUCTEMAX OXOJIOMKEHHS, ANs Yoro nobnusy
AEC 3asBumya OyayloTb LITYYHi BOAOWMMU-
oxonomxkysadi. 2005 p. Ha XmenbHuubkin AEC
nig 4ac nnaHoBO-MoMepe;XyBasibHOro pe-
MOHTY Ha nepLiomy eHeprobnoui 6yno susisne-
HO Yy BOJOWMI-OXONoOMKyBadi, y nigsigHomy
KaHani Ta B cucTemi BogornoctadaHHsa (Tpybo-
npoesogax, TenrnoobMiHHOMY Ta HaCOCHOMY
obragHaHHI) MacoBy MOMynsidito  MOMCKa
apewcenn [10]. Le cnpnyvHMno 3aTpumky BuU-
BEJEHHSA 3 PEeMOHTY MepLUOro eHeprobnoky
Malxe Ha 4oTMpu 0obu, a iHaHCOBI 30MTKK
CKranm Ha Tow Yyac npubnumsHo 7 MIH. rpH. [1].

Opewcena (Dreissena polimorpha) — gBoc-
TYNKOBMI MOJIOCK; Mae pakoBuHy 06e3 nepna-
MYTPOBOrO LIapy, Cnepeny OEeLOo 3aroCTpeHy;
po3mip i KOnMBaETbCA B cepefHboMmy Big 14
4o 35 mMm. Po3noBCHOOKEHHIO Ta MacoOBOMY
PO3BUTKY OpEeNceHn y BOAOWMAaxX erneKkTpocTa-
HUin crnpusie pag dakTopis, 30Kpema HasiBHICTb
BENWKOI NIIOLLi TBEPANX NiABOAHMX CYOCTpaTiB,
nNpuaaTHUX AN 3aKpinieHHs Ta po3BUTKY MO-
ntockiB; 6e3nepepBHUIA PyX BOAU, SIKUA PO3HO-
CWUTb NWYUHKM NO BOAOTOKY Ta TPaHCMOpTye
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ans gpencenun ctabinbHUM NOTIK Xi; CNpUaTNNBUR
KMCHEBWI pexum [6; 9].

YCTaHOBMNEHO, WO Hanbinbwy Hebesneky ans
AEC cTtaHOBUTb NMYMHKA gpenceHun. Y nepiog ma-
COBOM0 PO3MHOXEHHS B MIaHKTOHI MOXe 3Haxogu-
TUCb Bifi OECATKIB TUCAY A0 MiNbWOHIB il NMUYNHOK
Ha KkyGiyHuMM meTp [10]. Ha citkax rpyboi ouncTku
XmenbHuubkoi AEC BUSIBNEHO BenMKy MOMNynsiuito
MOJtocKka gpenceHa, 6iomaca sikoro carana 15 - 17
Kr/m?. Lle He Tinbkn cyTTEBE 3HMXKYE NPOMNYCKHY 3Aa-
THICTb CiTOK (MpMGnu3Ho B 2 - 2,5 pasu), a 1 npus-
BOAWTb A0 36inbLUEHHST Macu METANOKOHCTPYKLLIN.

lMpoHuKaoum pasom i3 BO4OK B CUCTEMU BO-
OOMOCTayaHHs, NUYMHKW OocigalTb Yy TUX Micuax
BOAOBOAIB, Ae BMHMKae Typbynisauia notoky. MNpu
LbOMY 3pOCTae rigpaBnivyHuiA onip 3a paxyHok 36i-
NbLUEHHS LepLaBoCTi CTIHOK Ta 3MEHLUEHHS ne-
pepidy TpybonpoBoaiB (MOXMBa HaBiTb iX NOBHA
3akynopka). Ak Hacnigok, 3HMXKXYETbCS KoedilieHT
TennoBsiggadvi B TennoobmiHHOMY obGnagHaHHi
AEC. Kpim Toro, nmepelwkoamn, CTBOpeHi Bigkna-
AaHHAM BigMepnoi JpewnceHn, npu3BoaATb A0
3akynopku Tpyb, 0cobnmeo B MicLsX NOBOPOTIB Ta
3BYXEHb.

IcHytoui cnocobu 6opoTbbu 3 0BPOCTaHHAM
OPENCEHO0 YMOBHO MOXHa NOAINUTY Ha TpU BeNu-
Ki rpynu: disndHi, XimiyHi Ta OGionoriyHi meToam
(pnc.), MK SIKMMMK iCHYIOTb KOMOIHOBaHi nigxoaw.
Hanpuknag, 3acTtocyBaHHSI €NEKTPUYHOrO CTpyMy
Ta xnopyBaHHs 060poTHOI BoAW BigHOCATbL 4O di-
3MKO-XiMiYHMX MeToaiB GopoTbbu 3 BioobpacTak-
HaMm [1; 6; 9].

Hanbinblwl nepcnekTMBHUM CNocoboM, SAKUN
OOLINbHO 3acTOCOBYBAaTU Ha XmenbHuubkin AEC
Ans 6opotebu 3 obpacTaHHAM ApeniceHol, €, Ha
AYMKy aBTopa npoekTy, obpobka BoaM B cuCTEMI
0DOOpPOTHOrO0 BOAOMOCTAYaHHS aKTUBHMM XITOPOM.
3a nitepatypHumMun gaHumu [6; 9], Ha enekTpocTa-
HUiSIX Pi3HOro TUNY XIOpyBaHHA 3a3BuYyan 3finc-
HIOKOTb 3a LIeHTpani3oBaHo CXeMOt0, sika nepeg-
DOayae ToukoBe BBELEHHS aKTUBHOIO XIIOpY HaW-
yacrTiwe y nigBigHWA kaHan nepef 3abopom BOAU
y 61104HY HACOCHY CTaHLU,to.

[o3y peareHTy BUOWpPAKOTb TakUM YMHOM,
wob nicns NPOXoKEeHHS Yepes3 HaMBigaaneHiwmmn
TennooOMIHHMK KOHLUEHTpauis Xnopy cknagana
0,5 - 1,0 mr/am®. [lo3yBaHHSA Ta TEPMiH XIIOpyBaH-
HS 3MiHIOIOTb B 3aNeXHOCTi Big BMAY Ta KiNbKOCTI
bioobpocTaHb. 3okpema, aAns 6opoTbbU 3 gopoc-
nnumu ocobnHamn gpenceHn OOCTaTHbO O03U ak-
TMBHOro xnopy 50 Mr/,cl,M3 Ha NpoTA3i roavHu, a
ansa 3arnéeni MMYnHoK - 1 Mr/,El,M3 XII0py Ha npoTs-
3i 2 - 3 xBuUNuH. Ha npakTuui xnopyBaHHs BOAU
NpoBOAsTb y Nepiog 06pocTaHHA Oecb OO4MH pas3
Ha OBa-Tpu TWxHI [6; 10].

XrnopyBaHHS BOAM MOXHa NPOBECTU KinbkoMa
crnocobamu; y gaHomMy AMMNIIOMHOMY MPOEKTiI aBTO-
pom B6yno 3anponoHOBAHO OTPUMMAHHS aKTUBHOIO
XJI0py METOOOM €eNekTponi3y KOHLEHTPOBAHOro
po34umHy HaTpito xnopuay NacCl [2, 463]. Xnop Bu-

OiNgeTbCA Ha TUTaAHOBMX aHogax BHacMigoK
€NeKTPOXiMIYHOrO OKMCHEHHS XITOpua-ioHiB:

2CI =Cl,+2e (¢°=1,36B).

o6 3anobirtm nobiyHin aHOOHIA peakuii
OKWCINEHHS BOAM:

2H,0 =0, +4H" + 4 (¢°= 1,23 B),

€neKTponi3 NpoBOAsiTb 3a BMCOKOI FycTu-
HW aHogHoro cTpymy (noHag 1000 A/MZ). 3a-
BOSKM LIbOMY YacTka CTPyMy, LLO BUTpPaYa€ETb-
CA Ha nOBIYHMA npouec YTBOPEHHS KUCHIO,
3a3Bu4an He nepesuilye 0,5 - 3% [15, c. 464].

Ha TBepgoomy ctanesomy kaTofi yTBOpIO-
€TbCS ra3onofioHuin BogeHb, a B po34vnHi 6ins
katoga (KaToniTi) HakoMMYyeTbCS HaTpIlo Tia-
pokcug NaOH:

2H,0 +2e = H,1 +20H  (¢° =-0,83 B).

Po3paxyHkn Macu akTuBHOro xmnopy abo
yacy enekTponizy Ta cunu cTpymy Oyno
npoBegeHo 3a o6’egHaHuM 3akoHoMm Papages:

M(CL)-1 -7

m Clz =

(Cl2) =

Ae m(Cl,) -

Maca xmnopy, WO BUAINSETbCA Ha aHogi, T;

M(Cl,) — wnoro MonsipHa Maca, [OOpPiBHIOE

71 r/monb; | — cuna cTtpymy, A; T — 4ac enekT-

poni3y, C; N — KiNbKICTb €MEeKTPOHIB, WO Npuii-

Mae y4dacTb Yy enekTpogHoMy npoueci (y Aa-

Homy Bunagky n=2); F — uncno dapages, go-
piBHIOE NpMbn3Ho 96500 Kn/mornb.

Y OMNNOMHOMY NPOEKTi po3pobneHo an-
ropMTM-CXeMy Ta CTBOPEHO KOMIMIOTEPHY NpO-
rpamy Ha MoBi nporpamyBaHHs BopnaHg [Mac-
Kanb, WO A03BOMSE, MO-NepLlle, OUiHUTU KOH-
LEeHTpaLilo aKTMBHOrO Xnopy, HeobxigHy Ans
3anobiraHHss 0BPOCTaHHIO OPENCEHO Ha KOX-
HiM i3 cTagin ii po3BUTKY; a No-gpyre, po3paxy-
BaTW 4YacC NpOBeAEeHHsA enekTponidy npu 3aga-
Hin cuni cTpymy abo HaBnaku — HeobXigHy cu-
ny CTpyMy 3anexHo Big 4Yacy MpoBefeHHs
enekTponisy. HaBefgeHi pospaxyHku 0O3BONK-
N1 aBTOPOBi He TiNbKM 3anponoHyBaTU BMpO-
Ba[PKEHHS1 YCTAHOBKM ANSl €NeKTPOXiMiYHOro
XNOpyBaHHA BOAM Ha NEBHIN AiNsHLi BOOONMU-
oXomnoaXxyeaya, a 1 OUiHUTU oNTUManbHUK pe-
XXMM Ti poboTn 3 MeTo 3anobiraHHs CTBOPEH-
HA aBapiHUX cuUTyauin Ha XMerbHULbKIN
aTOMHIV eneKkTpocTaHLii.

Y MS Excel aBTopom nobynosaHo rpadi-
YHi 3anexXHOCTi Yacy enekTponidy Big Heobxia-
HOi ana oOpobkm BogM Macu Xxnopy T =
f(m(Cly)); noro macu Big 4acy npoBeOeHHs
enektponisy m(Cl,) = f(1); cunu ctpymy Big
yacy enektponizy | = f(1). 3a pgonomorowo
OTPUMaHUX 3anexHocten Oyno BM3HAYEHO
oNnTUMarbHy BUTPaTy akTUBHOIO peareHTy Ha
XINopyBaHHSA HeobxigHoro ob6'emy Boau Ta
HaNCNPUATIIMBILLNIA Yac eneKTponisy.

BICHUK HTYY “KMNI”. ®inocodis. Ncuxonoris. Meparorika. Bunyck 1°2010

189



Criocobu 60poTHOH 3 MOIOCKOM JIpeiiceHa

/‘

XimiuHi

A 4

dizpuH1

A 4

r\

>

Biomoriuni

A 4

3acrocyBaHHS HEe 00poc-
Tarounx ¢apb Ta moK-
PUTTIB

\ 4

MexaHigHa JTiKBigaIis
00pocTaHb ApeiiceHn BpY-
yHy 200 3a JOIIOMOTOI0
cKpebOKa

Buxopucranss Meranoop-
TaHIYHUX OTPYT

\ 4

XnopyBaHHS 000pOTHOL
BOIH

\ 4

3acTocyBaHHs coJel Me-
TajiB

\ 4

\ 4

[MpoMuBaHHS MIBUIKUMHE
TEJisIMU TPYOOIIPOBOIIB,
110 TIEPEIIKODKAE OCITaH-
HIO JINYMHOK JpeiiceHn

Po3BeneHHs mIaHKTOHO-
imaIX pud (TOBCTOIIO-
OWK, JISII, KapIl, TUIOT-
Ba), SIKi CLIOKUBAIOTh
JUYHUHKY JpeiiceHn 0e3
TBEPAOTO MAHIUPY

\ 4

A 4

3acTocyBaHHS €IEKTPHY-
HOTO CTPyMY IIPOTH 00po-
CTaHb JIpeiicCeHU

Po3BeneHHs 4opHOTO amy-
pY, IKHH CIIO’KHBAE AOPOC-
7y 0cOOMHY npericeHu (3
TBEPANM MAHINUPOM)

3acTocyBaHHS METajI000-
pOCTar4HnX MaTepiaiB

\ 4

Bopots6a 3 o6pocTan- Hi-
MU JIpEICEeHU 3a JOIOMO-
TOI0 YIBTPa3BYKY

A 4

piBaHHS BOAM

Tepmiunnii criocib — miair-

A 4

aHaepoOHMX YMOB

I'epmeTn3zariist — cTBOpeHHA

A 4

BcranoBneHHs jonaTko-
BUX (UIBTPIB HA HACOCHO-
My o0JIagHaHHI

Puc.1 Cnocobu 60poTbOm 3 06pOCTaHHAM MigpOTEXHIYHUX CNIOPYA Ta ENEMEHTIB CUCTEMU BO-
ponocTtadvaHHa AEC montockom gpenceHa

MeTot0 OUMNOMHOIO MPOEKTYBaHHA € hop-
MYBaHHA MPOdECINHUX KOMMETEHTHOCTEN, pPO3-
BUTOK Mi3HaBarnbHNX Ta TBOPYUX iHTEpecCiB CTy-
OEHTIB, KPUTUYHOIMO MUCHEHHS, YMiHb CAMOCTINHO
3006yBaTn 3HaAHHA, OpieHTyBaTUCs B iHdOpMa-
uitHoMy npocTopi Towo. OcTaHHIM Yacom MOoryT-
HiM 3aco00M aKTuBI3aLii NisHaBanbHOI AisiNbHOCTI
i TBOpYOro noTeHUiany Yy4HiB cTanu cyvacHi iH-

dopmaLiviHi TexHonorii; KpiM Toro, BigbGyBaeTbCA
KorocarbHe MPOHUKHEHHS XiMiYHOI Hayku B YCi
chepu XUTTEQIANBHOCTI NMIOAUHN.

Ockinbkn (axoBa nigrotoBka iHxXeHepa-
eKkornora Hepo3pMBHO MOB’A3aHa 3 PO3BUTKOM
XiMIYHMX 3HaHb, HEOOXIOHICTIO X BUKOPUCTAHHS Y
HaBYyanbHIN Ta ManbyTHI NpodeciiHIn AisnbHO-
cTi, y poborTi:
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e [MpoaHanisoBaHO [OCBi4 KOMMMEKCHOro
BUKOPUCTaHHA 3HaHb 3 Temu "EnekTpoximis" Ta
3aCTOCyBaHHS KOMM'IOTEPHMX TEXHOMOrIN Nig 4ac
AVNITIOMHOIO NPOEKTYBaHHSA CTYLAEHTIB-EKOJOriB;

e y pamMKax OUMMOMHOrO MpOeKTy O6GrpyH-
TOBaHO [OUIMbHICTE 3aCTOCYBaHHSA enekTponisy
K metoay 60poTbbu 3 06POCTaHHSAM MeTanoko-
HCTpyKUin XmenbHuubkoi AEC montockom gpen-
CeHa; [oBefeHo, WO e MeToq € OAHUM 3 Hal-
nepcnekTueHiwmx ansa AEC;

e 3a [OMOMOrow crneuianbHO CTBOPEHOI
KOMM'IOTEPHOT Mporpamn po3paxoBaHo OMTUMa-
NbHi YMOBW NPOBEOEHHSA €NEeKTPOXiMIYHOro Xro-
pyBaHHs BOOW Ha MEBHIA AiNsHUI BOOONMM-
oxonoaxkysaya. Lle gocnigxeHHst € 4OoCUTb Bax-
nuBuM, ockinbkn 6ioobpocTaHHA 0cobnMBO He-

6e3neyHe came Onsi aTOMHUX ENEKTPOCTaHLIn,
e aBapilHi cuTyauii MOXYTb NPU3BECTN OO KaTa-
CTPOMIYHNX eKONOriYHMX HaCNIAKIB.

TakuM YMHOM, BUKOPWUCTAHHS Y HaB4YarbHOMY
NPOoLIECi NiArOTOBKU iHXXEHepiB-eKoSoriB MeToAiB i
npuiomie popMyBaHHSI TBOPYMX 34iOHOCTEN CTYy-
OEHTIB 33 paxyHOK KOMIMIIEKCHOIO 3aCTOCYBaHHS
XiMiYHMX 3HaHb Ta iHdOpPMaLiIiHUX TEXHOSOriN
uinkom cebe BuUNPaBAOBYE, OCKIMbKA O03BONSAE
nigsuyBaTM egeKTUBHICTb HaBYaHHA, crnpusie
PopMyBaHHIO BCEBIYHO PO3BMHEHOI OCOBUCTOCTI,
BMXOBYE haxiBud "HOBOI hopmaLii”" — 3gaTHOro o
TBOPYOro MOLLYKY, aHanidy Ta NpOorHo3yBaHHS BU-
POBHMYNX CUTYaLiR, YCNILLHOrO 3aCTOCYBaHHSA Ha-
OyTMX 3HaHb, YMiHb i HaBMYOK Ha nNpakTuLi.

10.

11.
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