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KOMI/AEKCHOU cucmemMsl 0op2aHU3ayuu camocmosmessHol pabomel cmyO0eHmos, Komopas
umeem Uenblo  WUPOKOE pPaccMompeHue rpouyecca, 6 Hawem caydyade npouyecca
camocmoamernsHoli pabomel cmydeHMo8, @ MaK#e 83auMoceasb U eGUHCmMBo uyenel, 3a0ay,
CO0epXCaHuUs, MHO2006pa3us Memooos, hopm U cpedcme camocmosmesibHoli pabomei.

Knouyesbvle cnoea: camocmosmensHada paboma, UHMEeHep-npernodasamerts,
camoobpazosaHue, KOMnemeHmMHoCcMb, CaMoobpazoeamenbHAs KOMNEMEHMHOCMb.

SUMMARY

Vovk B. Independent work as one of the conditions of formation self-educational
competence of future engineers-pedagogues.

The article discusses the role of independent work in the formation of self-competence
of future engineers-teachers, the need to acquire the skills to maintain and improve their
professional skills.

The author proposes to use a complex system of organization of independent work of
students, which aims at an extensive review process, in our case, the process of independent
work of students and the relationship and unity of purpose, objectives, content, diversity of
methods, forms and means of independent work. The organizational and methodological
activity is an important component of independent work of the future engineer-teachers. In
the process of organization of independent work we should ensure the right mix of volumes
of classroom and out-of-class independent work. You should avoid extremes, allocating most
of the time on extracurricular work, which leads to a slowdown in the study of educational
material and, accordingly, development of the ability to self-educational activity. At the same
time we should not forget that constant presence and assistance of the teacher is also not
conducive to the formation smooth abilities.

It is revealed that the objectives and goals of students’ independent work must be
performed with a focus on the state standards of higher education and goals for the relevant
sections of the discipline. The purpose of independent work must match the structure of
students’ readiness for further self-education. The goal will be to determine the scope and
structure of the content of the training material submitted for independent study, as well as
the necessary methodological support.

The crucial role of independent work of future specialists belongs to the teacher, who
must work with a particular person, including strengths and weaknesses, abilities and
personal inclinations. So independent work of future engineers-teachers as a kind and
integral to their learning and cognitive activity contributes to the development of installation
on an independent systematic provision, expanding their knowledge, skills to navigate the
flow of information in the process of addressing the educational and professional objectives,
contributes to the intellectual development of an appropriate specialist promotion from the
lowest to the highest levels of mental activity, that is, to the formation of self-competence.

Key words: independent work, an engineer-teacher, self-education, competence, self-
competence.
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YepKacbKnit HaLiOHaNbHUI YHiBEpPCUTET
imeHi borgaHa Xme/ibHULbKOTO

OUBEPTEHTHUM XIMIMHUIA EKCNEPUMEHT
AK YAHHUK NISHABAJIbHO-TBOPYOI AIANbHOCTI LUKONAPIB

Y cmammi 8uceimawomscs meopemuKo-MemoOuYHi 3a0cadu  8UKOPUCMAHHSA
dugep2eHMHO20 XiMiYHO20 eKcriepumeHmy 8 30a20abHOOC8IMHIX HABYAAbHUX 3aKAAOAX.
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Y3020/16HEHO OCHOBHI acrekmu 3acmocy8aHHS 8 Memoouui HaBYAHHSA XimMil dusepeeHmMHuUX
3a80aHb, e8ucsimsaeHa ix ocobausicme. JusepeeHmHuUll eKkcriepuMeHm  CrPAMOBYE
ni3Ha8asnbHy OidAbHICMb Y4YHIB HA 3HAXOOMEHHA 8apiamusHOCMi Wo000 pPO38°A3QHHA
npobsaemHo20 3a80aHHA. CXapaKmMepu308aHO CKAAOHUKU Ou8ep2eHMHO20 eKcrepumeHmy:
eKkcrnepumeHmansHi 3a0a4i 3 ximii, yasHuli ekcnepumeHm. ONUCaHO MemMoOUKYy PO38’A3aHHA
ousep2eHMHUX eKCcrnepumMeHmMasnbHUX 3a0a4Y ma yAaeHO20 ekcrepumeHmy. Po3sz2aaHymo
mMemoOouYHi rnpuliomu wWooo opmMynoBaHHA 3a80AHb OUBEP2EHMHO20 eKCrepumMeHmy,
YMOBU p038°A3aHHA Ousep2eHMHUX 30800Hb YYHAMU, iX OYiHIOBAHHS.

Knwuyosi cnoea: ousepceHmHull ximiyHUU eKcrepumeHm; Mi3HABG/bHO-M8opPYa
OififIbHiCMb  WKOAAPIB;,  CKAAOHUKU  OuBepeeHmMH020  XiMiYHo20  eKcriepumeHmy;
eKkcrepumeHmansHi 3a0a4i 3 Xximii; yABHUU eKcriepumeHm; MemooOuKd pPOo38°A3aHHA
dusepeeHMHUX eKcrepumMeHmanbHUxX 3a80aHb;, MemoOuYHi npuliomu wooo (opMyE8aHHSA
30600Hb OUBEP2EHMHO20 €EKCrepuMeHmy; YyMOBU pPO38°A30HHA OuBep2eHMHUX 30800Hb
YYHAMU, iX OYiHIOBAHHA.

MNoctaHoBKa npobnemu. IHTerpauyis  YKpaiHM Ao  CBiTOBOroO
CNiBTOBApPUCTBA CTaBUTb HOBI BUMOTM A0 GOPMYBaHHA 1 PO3BUTKY 0COBUCTOCTI.
OpaHieto 3 BMMOI € BMXOBaHHA TBOPYOi 0cCObBMCTOCTI, 34aTHOI reHepyBaTu
OpWUriHanbHi igei, NpUMMaTM CMINUBI, HeCcTaHZAPTHI piweHHA. Y ubomy
KOHTEKCTi 0co6nMBOI 3HAYywWOCTi HabyBalOTb HAYKOBI MOLWYKW, NpeameTom
AKNX € POPMYBAHHA M PO3BUTOK TBOPYOCTI YYHIB Mig 4aCc BMBYEHHA XiMmii.
MpoBiaHe micue B peani3auii LbOro 3aBAaHHA 3aMMAE XiMIYHUN €KCNEePUMEHT.
Lle ocHOBHMM i cneundiyHMM MmeToA HaB4YaHHA, AKUMM bBe3nocepeaHbo
3HAMOMUTb i3 XIMIMHUMM ABUWEAMM M OAHOYACHO PO3BMBAE Mi3HABa/bHY
AIANBHICTb YYHIB.

AHani3 aKTyaNnbHUX AocnigKeHb. AHaNI3 NiTEePaTypPHUX OXKepen 3acBiavye,
WO B MEeTOAMU,i HAaBYaHHA XiMil NTUTAHHA TBOPYOCTI YYHIB 3 XiMil 4OCNIAXKYBANN TaKI
BITYUM3HAHI Ta 3apybixHi BYeHi, aK: O. bepe3aH, O. Makcumos, 1. Op*KEKOBCbKMN,
M. CaBuuH, A. Conoryb Ta iH. ZlocnigHMKM BUBYAAW NMUTAHHA TBOPYOCTI B KOHTEKCTI
ICTOPUYHOrO PO3BUTKY, (POPMYBAHHA TBOPYOrO MWUCNEHHA, a TaKOX [AO0CBig,
XiMiYHOT TBOPYOCTi Y4HIB Ta Il OCHOBHIi KOMMOHEHTU, TEXHIYHY TBOPYICTb YYHIB.

Mpobnemi 3acTocyBaHHA AMBEPreHTHMX 3aBAAHb i3 METOK PO3BUTKY
TBOPYOrOo MUCNEHHA YYHIB NPUCBAYEHI AOCNIAKEHHA BITYM3HAHUX | 3apybixKHUX
yueHux: O. bepesaH [1], M. Mpokwa Ta . CinHu [7; 8], O. ApoweHko [10] Ta iH.

BoaHoyac npobnema poni HaABYANBHOrO XiMIYHOTO EKCNEePUMEHTY Y
$bopMyBaHHiI TBOPYOCTi YYHIB 3ara/ibHOOCBITHIX HaBYaNbHMX 3aKnagis notpebye
noAanbWnX 4OCNIAXKEHb.

Meta cratri nonarae y BMUCBIT/IEHHI HAyKOBO-TEOPETUYHUX 3acas
3aCTOCYBaHHA AMBEPreHTHOro XiMIYHOro eKcnepMmeHTy Yy ¢GOopmyBaHHI Ta
PO3BUTKY HaBYa/IbHOT TBOPYOCTI YYHIB 3ara/IbHOOCBITHIX HAaBYa/IbHUX 3aKNALIB.

Buknaa ocHoBHOro martepiany. B YKpaiHCbKOMY negaroriiHomy
CNOBHWKY TBOPYICTb BU3HAYAETbCA AK NPOAYKTMBHA NOACBKA AiANbHICTb, WO
34aTHa NOPOAKYBATM AKICHO HOBIi MaTepianu M AYXOBHi LiHHOCTI CycniJibHOro
3HayeHHs [2, 326]. [lo HaB4YanbHOI TBOpYOoCTi B. O. Mansko BigHOCKTb yCi BUAMU
HaBYa/IbHOI AiANbHOCTI, KOJIM 3aCBOKOOTLCA HOBi 3HAHHA, PO3B’A3YHOTLCA HOBI
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3afadi, i UA AiANbHICTb HOCUTL NOLWYKOBUIK XxapakTep [5, 9]. OpraHisayin
HaBYa/IbHOI TBOPYOCTi Y4YHIB HeMoO)KnmMBa 6e3 HalBaXK/MUBILOro MNCUXIYHOro
npouecy ocobuctocti — MUCNEHHA. TBOpYe MUCNEHHA XapaKTepU3yeTbCA
WBMAKICTIO, THYYKICTIO, OpUriHanbHiCTIO M TouHicTio [1, 45]. NMig wewmakicTio
PO3yMitOTb 34aTHICTb BWCNOBAKOBATU MAKCMMaNbHY KiNbKiCTb igen wWwoao
po3B’A3aHHA NpobaeMHOro 3aBgaHHA. MHYYKICTb — Le 34aTHICTb BUTONOLWYBATH
BE/INKY KiNbKiCTb igen. 34aTHICTb Nopoa)KyBaTW HOBI HeCTaHAAPTHI igei
HAa3WBAETbCA OPUriHANBHICTIO, BOHA MOXE€ TAKOX BUABAATUCA W Yy BiANOBIAAX,
AKi He 36iratoTbCA i3 3arabHONPUNHATUMMWU. TOYHICTb — L& 34aTHICTb HagaBaTH
3aBepLIasibHOro BUrNA4Yy CBOEMY NPOAYKTY.

OTXe, HaBYa/NbHA TBOPYICTb — Ue nNi3HaBa/ibHA AiANbHICTb YYHIB,
CNpAMOBaHa Ha oAep*KaHHA Cy6’EKTMBHO HOBMX Pe3ynbTaTiB — HOBUX ANA Y4HIB
3HaHb abo gelwo maTepianbHe (Npunaa, mogenb, XimiyHa pe4yoBMHa TOLO).

3 MeTo PO3BUTKY TBOPYOCTI Y4YHIB AOCNIAHMKKM [6, 8] nponoHyTb
BMKOPUCTOBYBATU TBOPYO-PO3BMBA/IbHI TEXHO/Ori HaBYaHHA: 1) TexHonorisa
0COBUCTOro «BIAKPUTTA» 3HAHb, YMiHb i HAaBMYOK; 2) TEXHONOrIA HaBYa/IbHOroO
AOCNIAXKEHHS; 3) npoekTHa TEXHONOTIA; 4) TexHoNOris p0o3B’A3aHHSA
€BPUCTUYHUX | AOCNIAHMUbKNX 3aBAAHb.

Anpakty 3 ximii bpatucnaBCcbKoro yHisepcutety imeHi A. KomeHcbKoro
M. Mpokwa Ta M. CinHn [7; 8] 3 MeTol PO3BUTKY TBOPYOrO MWUCNEHHA YYHIB
PEKOMEHAYIOTb Ha YPOKax Ximii BUKOPMCTOBYBATM AMBEPreHTHI 3aaadi (Big nart.
«divergere» — BigxuneHHs, po3xogxeHHsa [9, 220]). AuBepreHTHi 3agaudi
XapaKTepuU3yTbCA BiAKPUTICTIO, HEMOBHICTIO, HEBM3HAYEHICTIO M MalOTb TaKi
0Cc0b61MBOCTI: BiACYTHICTb OAHO3HAYHOI FOTOBOI BiANOBIAI; HAaABHICTbL NOTpebu B
H6araToKpaTHiIiM 3MiHi niaxopais; HeobXiAHICTb CTBOPEHHA 3HAYHOI KiNbKOCTI
BapiaHTiB; CNPAMOBAHICTb Y4YHA Ha 3HAXO4XKEHHA 0CO6AMBMX, 4acTo
HEOYiKyBaHUX pe3ynbTaris, nepeabayeHicTb KiZIbKOX NpaBUIbHNX
aNbTePHATUBHUX PO3B'A3KIB.

3 ornaay Ha ue HaMW BUOKPEMIEHO AMBEPTEHTHUM XIMIYHUIA EKCNEPUMEHT.

AueepeeHmHuli XximiyHUli eKcnepumeHmM — Ue eKCNepUMEHTaANbHI
3aBAAHHA, AKi JAI0Tb MOXKIMBICTb CTBOPUTU NPOBAEMHY CUTYaLLitO, BKIOYAOUN
IHTEPEC YYHIB 40 MNOLWYKY TBOPYUMX WNAXIB il pO3B’A3aHHA.

[OVBEPreHTHUM XiMIYHUIA EeKCNePUMEHT XapaKTepPU3YETbCA BiACYTHICTHO
OAHO3HAYHOI rOTOBOI BigNOBIAj WOA0 34IMCHEHHSA XIMIYHMX MPOLECIB.

Y pe3ynbTati AOCNiAKEHb BUABNEHO, WO CKAAAHUKAMWU AUBEPreHTHOro
eKCMepPUMEHTY € eKCNePMMEHTa/IbHI 3a4a4i Ta YABHUIM €KCNEPUMEHT.

EKkcnepumeHmanoeHi 3a0a4i — Le 3aBAAHHA MNPAKTUYHOIO XapaKkTepy,
BignoBiai Ha AKi  y4Hi 3Haxo4ATb Yy nNpoueci BUMKOHAHHA XiMiYHOro
eKCnepmMeHTy. BOHWM € CKN1a40BOIO YaCTMHOO NPAKTUYHUX POBIT.

3a CBOIM 3MIiCTOM eKCcnepumeHTanbHi 3agadi MOXyTb OyTu: a)Ha
crnocTepeXeHHA Ta MNoACHeHHA sfBuw,; 6)Ha p[o06yBaHHA pevYoBMH; B) HA
NPOBeAEHHSA XapaKTePHUX peaKLin; r) po3nisHaBaHHA pevyoBuH [3].

189



[lemaroriyHi Hayku: Teopis, icTopis, iHHOBauiiiHi TexHoJorii, 2014, N2 7 (41)

EKcnepumeHTanbHi 3agadi 3 Ximii MOXHa po3B’A3yBaTM MeTogaMM:
aHaANITUKO-CUHTETUYHMM, TinoTe3. 3a AOMNOMOrol  aHaNITUKO-CUHTETUYHUX
MEeTOAIB YYHi Cno4aTKy BM3HaAYaloTb XiZ PO3B’A3aHHA, [al0Tb MOMYy BCebiyHi
06rpyHTYyBaHHA. POH60Ta Haz 3a4aueto po3bMBAETLCA HA OKPEMI eTanm, KOXKHUM i3
AKUX NIATBEPOXKYETbCA PIBHAHHAMM peaKuin. MeTtog rinotes nonArae B TOmy, WO
YYHi BUCYBalOTb 0APaA3Yy KisbKa rinoTtes woA0 po3B’A3aHHA 3a4a4i, 06rpyHTOBYOYM
iX PIBHAHHAMMW peaKLUil, BU3HA4YatoTb AOLUINbHICTb 06paHOro cnocoby po3s’A3aHHSA
ANA gaHoro Bunagaky. Bmbip metoay po3B’A3aHHA eKcnepMMeHTasibHMX 3ajad
3a/1€KUTb Bif, HAABHOCTI B Y4YHIB TEOPETUYHUX 3HAHb | NPAKTUYHUX YMIHb.

Po3rnAHemMo MeToAMKY pPO3B’A3aHHA AOEAKMX TUMIB  AUBEPreHTHUX
eKCnepMMeHTaIbHUX 3a4au.

3ada4i Ha OobysaHHA pe4yosuH. 3a yMOBOI 3adadi NoOTpibHO AobyTn
PEeYOBMHY, KOPUCTYIOUYNCb BUAAHUMMN peakTnBamm abo 6e3 3a3HavyeHHA peakTUBIB.
[Ona po3B’A3aHHA 3agadvi 3anucyoTb popmyny pevosuHM, AKy Tpeba [obyTw.
MoTim BCTAHOBAIOIOTL, 40 AKOro KAacy CNOyK HaNeXWUTb pedvoBuHa, 40bupatoTb
PEYOBMHW, AKi Yy CBOEMY CKIaZi MatoTb enemeHTu abo rpynu enemeHTis, WO
BXOAATb A0 CKIaAy NoTpibHOi peyoBUHU. PO3pobaAt0Tb NOCNIAOBHICTD BUKOHAHHA
eKCNepPUMEHTY, BUKOHYHOTb EKCNEPUMEHT i CKNAZAk0Tb 3BiT Npo poborTy.

Mpuknad 1. Buxogauu 3 kynpym(ll) xnopuay, aobyabte kynpym(ll) HiTpaT.

Po3e’a3aHHA

MoTpibHa peyoBmnHa Cu(NOs), — cinb HiTpaTHOI KMcnoTn. AHioH NOs ~ go
CKNagy Cosli MOXHa BBECTM gBoMa wasaxamu: a) 3 kynpym(ll) xnopuay nobytm
kKynpym(ll) riapokeua, i noAisaTM Ha HbOro HiTPaTHO KMcNoTow; 6) noadiaTn Ha
Kynpym(ll) xnopuna po3uynMHOM apreHTym HiTpary.

a) CuCl, + 2NaOH = Cu(OH),\, + 2NaCl;

Cu(OH); + 2HNO3 = Cu(NOs), + 2H,0;

6) CuCl, + 2AgNO3 = 2AgCI{, +Cu(NO:s),

BMKOHYIOTb eKCnepuMeHT, CKNagatoThb 3BiT.

Mpuknad 2. JobyabTe Kynpym(ll) cynbdat yoTnpma cnocobamu.

Po3e’a3aHHA

CuSO; — cinb cynbdatHOi Kucnotn. Coni MoxKHa Aobytn y npoueci
B3aEMOZII KUCNOT i3 meTaslaMn, OCHOBHUMWU OKCUAAMMU, FiAPOKCUAAMU, CONAMMWN.

Cu + 2H,S0440m, - CuSO4 + 2H,0 + SO,

+°

CuO + H,S04 = CuSO, + H,0

Cu(OH), + H,SO4 = CuSO4 + 2H,0

CuCO;3 + H,SO4 = CuSO,4 + H,0 + COZ/I\

BMKOHYIOTb eKCnepuMeHT, CKNagatoThb 3BiT.

3apauvi Ha nNpoBeAeHHA XapaKTepHUX peakuin. 3a ymoBOK 3ajadi
NnoTpibHO nNpoBecTU peakuii, AKI NiATBEPAXKYIOTb, WO BMAaHA pPeYOBUHA
HaNeXnTb A0 NEBHOrO KNacy CNonyK. 3agadvi po3B’a3ytoTb Y TaKil NOCNiAOBHOCTI:
1) 3anucytoTb Gopmyny PevyoBUHM Ta BCTAHOBAOIOTb KAac CNONYK, A0 AKOrO BOHA
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HaneuTb; 2)aHanisyoTb BAACTMBOCTI PEYOBMH AaHOro Knacy; 3) gobupatotb
KOHKPETHI NpMKNaan [ocnifis, 3anucyroTb PIBHAHHA peakuin; 4) po3pobnsatoTb
NOCNIAOBHICTb BMKOHAHHA  EKCNEPUMMEHTY; 5) BUKOHYIOTb EeKCMepuUMEHT i
CKNaaatoTb 3BiT Npo poboTy.

Mpuknad. MNMposeaitTb peakKuii xapaKTepHi Ana HaTpii KapboHaTy. YKaxiTb
ymoBU nepebiry KoXKHOI i3 3aNpPONOHOBaHUX PeakKLin.

Po3e’a3aHHA

HaTtpin kapboHaT, Na,COs; — Knac cnonyk — Cinb. XapaKkTepHi peakuii ans

CONen: B3aAEMOAIA 3 KWUCAOTaMMK, Ayramu, COAAMW, MeTanamu, Tigponis.

3anucyloTb  PIBHAHHA MOMAMBUX peakuin i npoBogATb A0CAigW, SKi
nigTBEPAXKYIOTb BNACTUBOCTI HATPiM KapboHaTy:
2_
Na2C03:2Na++Q3

CO5> + H,0 = HCO; + OH~

Na,COs + 2HCl = 2NaCl + H,0 + CO,

CO5* +2H" = H,0 + CO,

Na,COs + Ca(OH), = CaCO3, + 2NaOH

COs* + Ca* = CaCO3,

Na,CO; + BaCl, = BaCO3, + 2NaCl

COs*™ + Ba*" = BaCOs

2Na,CO; + 2CuS0O, + H,0 = Cuy(0OH),C0O34, + Na,S0O,4 + CO, T

2C05™ + 2Cu* + H,0 = Cu,(OH),CO3, + CO,

3apauvi Ha po3ni3HaBaHHA pPe4vYoBMH. 33 YMOBOK 3a4adi NoTpibHO
BM3HAUMTM peyvyoBuMHY abo pevyoBMHUM cepes, 3anPONOHOBAHUX  CMOJYK.
Po3B’A3ytoun Ui 3apadvi, y4Hi BYaTbCA MNOPIBHIOBATU BACTMBOCTI PEYOBMUH,
BUKOPMCTOBYBATM 3HAHHSA MPO AKICHI peakuii pe4yoBMH. Po3B’A3yt0Tb 3a4aui B
TaKiM NOCNIJOBHOCTI: 3anuUCyloTb GOPMYAM pPeyYOoBMH, BCTAHOB/KOTb KAac
CMONYK, A0 AKOroO BOHWM HaseXaTb, aHaNi3ylTb iX BNAACTUBOCTI, AKICHI peakKuii,
po3pobaAOTb  MOCNIAOBHICTb  BMKOHAHHA  €KCMEPUMEHTY,  BUKOHYHOTb
eKCMepMMEHT i CKNaZatoTb 3BIiT Npo poboTy.

Mpuknad. Y TpbOX NPOHYmMepoBaHMX NPOobipKax 3HAxXo04ATbCA PO3UYMHM
HATpiIN xnopuay, Kanim moamnay Ta XA0pPUAHOI KUCNOTU. JOCAigHUM LWASXOM
BM3HauTe, Ae AKa pevyoBUHa.

Po3e’a3aHHA

Mpobipka Ne 1 — NaCl — cinb xnopugHoi kncnotn; npobipka Ne 2 — KJ —
cinb MmoampHoi kucnotu; npobipka Ne 3 — xnopuaHa KucnoTta. I3 Tpbox
3anNpPOMNOHOBaHMX PEYOBMH OfHa — KMCNOTa. li MOMXHA BMABUTU iHAMKATOPOM,
peLuTy peyoBUH — Aieto coni narombym(ll) HiTpaTy: oaepKyoTbCA 0caam Pi3HOro
Konbopy. OTKe, nnaH Ain: 1) gia iHQMKATOPOM NaKMYyCOM Ha AOCNiAKYBaHi
PO34YMHU: Yy NPObipLi 3 PO3UYMHOM KMUCNOT BiH 3a6apBUTLCA B YEPBOHUM KOIp;
2) pia Ha npobu po3umHiB i3 Npobipok N2 1 i Ne 2 po3umHom natombym(ll)
HITpaTy: O4ePXKYITbCA PiI3HOrO KObOPY OCaau:
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HCI= H' +CI

2NaCl + Pb(NOs), = PbCl,, + 2NaNO;

6innit ocap,

2KJ + Pb(NO3), = PbJ, + 2KNO3

YKOBTUI ocaz,

MoxnmBun i Apyrmin cnocié BWMKOHAHHA 3aBAAHHA: AiA CNO4YaTKy Ha
npobun pevyoBmH po3unHom natombym(ll) HiTpaTy: BUNagatoTb ABa bini ocagn m
O/MH KOBTUN:

2HCI + Pb(NOs3); = PbCl,{, + 2HNO;

Binuin ocap,
2NaCl + Pb(NOs), = PbCl,J, + 2NaHO3
Binuit ocap,
2KJ + PbCN03\I/2 = Pb.lz\]/ + 2KNO;
*oBTuii ocag,

MoTim 3a ocagom PbJ, BM3HauMTM npobipKy 3 Kanin noanaom. MoTtim Ha
npobu 3 npobipoK, Ae 3HAX0AATbCA XJA0PUAHA KMUCAOTA W HATPiN Xxnopua,
NoTPIGHO NOAIATK PO3YMHOM /TakKMycCy. Y Npobipui 3 PO3YMHOM KUCAOTU TAKMYC
CTaHe YepPBOHUM.

OTmKe, y npobipui Ne 1 — HaTpin xnopug, Ne 2 — kanin noagug, Ne 3 —
XI0pUAHa KUcNoTa.

YABHUIA XiMIYHMW eKcnepuMMeHT. 3aBAaHHA NPAKTUYHOIO XapaKTepy
MOXYTb OYTM BMKOHAHiI YCHO, MUCbMOBO, €KCNepuMeHTanbHO, ysBHO [4, 138].
YABHUIM eKCNEPUMEHT — LLe EKCNEPUMEHT, AKUIN CMIAHOBAHMN | CNPOrHO30BaHWM B
yABi Ha OCHOBI 3HaHb MPO PEYOBMHU Ta iX BNACTMBOCTI. BiH ABnAe coboto popmy
abcTpakuii Ta 6a3yeTbcA Ha aHanorii, NepeHeceHHi 3HaHb, OAepP*KaHUX Mif 4ac
BMBYEHHA, 3 O4HOro 06’eKkTy Ha iHWWI. [PaBMIbHICTL BUCHOBKIB YABHOIO eKcne-
PUMEHTY NepeBipAt0Tb, 3a3BMYal, 33 LOMNOMOTO PEAIbHOr0 EKCNEPUMEHTY.

Y AKOCTi 3aBAaHb YABHOrO €eKCNepuMeHTy aocnigHukm [1; 4, 141]
NPOMOHYIOTb 3aBAAHHA, Y AKMX NOTPIOHO: a) oaepKaTM PeyvYoBMHY 3 KiNbKOX
AaHUX peyoBUH; 6) oaeprkaT peyvyoBMHY Kinbkoma crnocobamu; B) NPOBECTU
XapaKTepHi peakuii AaHOI PeYOBUHW; T) 34IACHUTM FEHETUYHWUIA 3B'A30K MiXK
KNacaMW HEOPraHiYHUX | OPraHiYHUX CMONYK.

Ha3zsemo OCHOBHiI eTanun AiANAbHOCTI YYHIB LWOAO BMKOHAHHA YABHOIO
ekcnepuMeHTy: 1) aHanis ymoBM 3aBAaHHA — 3’AcyBaTu Te, WO AaHo, wo Tpeba
3HalTK, chopmyntoBat npobaemy; 2) NOWYK WANAXIB PO3B’A3aHHA Npobnemu:
BMCYHEHHA NPUNYLLEHHA, rinoTe3; 3) nepeBipKa NPaBWUAbHOCTI MPUNYLLEHb:
aHani3 nepesBar | HeAoONIKIB 3a3HAayYeHUX NpPUNyLWeHb, nigTBeparKeHHA
npunyweHb TEOPEeTUYHUM METOLOM.

HaBegemo npuknaav AMBepreHTHMUX YABHUX 3aBAaHb.

1. 3anponoHynTte AKomora binblwe peakui, 3aBAAKM AKMM MOXKHA
AobyTn 6apin kKapboHaT. BUCHOBOK MiATBEPAITH EKCMNEPUMEHTA/IBHO.

2. JaHo ¢ocdop, kynpym(ll) okcma, b6api HiTpaT, cynbdaTHy KUCAOTY,
HaTpiN rigpoKkcua, KuceHb, Boay. Tpeba pobytm opTtoPocPopHy KUCAOTY,
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kynpym(ll) cynbdat, Kynpym(ll) rigpokcma, HiTPAaTHY KUCNOTY, HaTpin
optodocdat (gBoma cnocobamu), kynpym(ll) HiTpaTt (Tpboma cnocobamum).
HanuwiTb piBHAHHSA BiANOBIAHMX peaKLin.

3. Hanuwite ¢popmMmynn HeBIJOMUX pPEYOBUH, AKi 3340BONbHAKOTb
HaBeAEeHI CXeMW NepeTBOPEHb, 34INCHITb IX EKCNePMMEHTANbHO.

? +? - AnomiHin cynbdat + Boaa;

? +? = Kynpym(ll) xnopug + ?

4. NiagTBepaiTb eKcnepuMmeHTanbHO XimiuyHi  BnactmsocTi  Kynpym(ll)
xnopuay.

5. 3anponoHynTe MOXKAuBi BapiaHTM pevosuH A, B T1a [, wo bepyTtb
Yy4YacTb Yy nepeTBOPEHHI 3a CXeMOIO:

CaCO; - A
\’ ™
B — Ca(NOs)ys o~

34iMCHITb NepeTBOPEHHSA EKCNEPUMEHTANbHO.

6. AK 3 Kanbui KapboHaTy Ta iHWKWX HEOPraHiYHUX PEYOBUH A06YyTM
noniBiHinxnopma? 3annwitb PiBHAHHA BiANOBIAHNX PEAKL,i.

7. HaBegitb metogn nobysaHHA eTundopmiaTy, BMXOAAYN 3 BAMHAKY,
BYrinnA Ta BoAMm.

XapaKTepHO 0CO6/MBICTIO BCiX HaBeAeHUX 3aBAaHb € BiACYTHICTb
€AMHOI NPaBUNbHOI BIANOBIAI.

HaBegemo npuknagm po3s’A3aHHA AeAKUX 3aBAaHb.

3aBgaHHA 1. Hanuwite ¢gopmynnm peyvyoBUH, AKi 33a40BONbHAKOTb
HaBeAEeHi CXeMU NepeTBOpPeEHb:

? +? - AnOMmiHin cynbdaT + BOA3;

? +? = Kynpym(ll) xnopug + ?

Po3B’A3aHHA

A|203 + 3H,S0, = A|2(504)3 + 3H,0

2AI(OH)3 + 3H,S0,4 = Aly(SO4)s + 6H,0

CuO + 2HCI = CuCl, + H,0

Cu(OH); + 2HCI = CuCl, + 2H,0

CuSO, + BaCl, = CuCl, + BaSO,\,

CuS + 2HCI = CuCl, + H,ST

3aBpgaHHA 2. CuHTe3ynTe MeTUN0BUM CNUPT 3 eTaHO/y M HaBMNaKM
eTUI0BUI CNUPT i3 METAHONY.

Po3B’A3aHHA

a) CH;—CH,—OH + CuO —“— CusCOH + Cu + H,0
CH3COH + Ag,0 —~ > CH3COOH + 2Agl,

CH3COOH + 2NaOH,puer. ——> Na;CO; + CHy P
CH, + Cl, —5 CH5Cl + HCl

CH3Cl + NaOHgog,, ——> CH3— OH + NaCl

193



[lemaroriyHi Hayku: Teopis, icTopis, iHHOBauiiiHi TexHoJorii, 2014, N2 7 (41)

6) CH3OH + HCI - CH5Cl + H,0

2CHsCl + 2Na —“— C,Hg + 2NaCl
C,Hg + Br, > CoHs — Br + HBr

CHs — Br + NaOHgopn, ——> CoHs — OH + NaBr

Ha 3aBeplweHHA po3rnaHemo NUTaHHA WoA0 NiArOTOBKU M OLiHIOBAHHSA
AVBEPreHTHOro eKCnepumMeHTy.

[Jobupatoun amBepreHTHi eKcnepuMMeHTasibHI  3aBAaHHA, HeobxiaHo
BPAxXOBYBATM: a) CKNAA, 3aNPONOHOBAHUX PEYOBMH; 6) XapaKTePUCTUKY 30BHILLHIX
NpoABIB peakLili; B) 3a3Ha4YeHHs $isnYHMX abo XiMiYHUX BNACTUBOCTEN PEaKTUBIB i
NPOAYKTIB ix B3aemogii; r) ymosu nepebiry XimiyHUX peakuiin.

OCHOBHMMW  yMOBaMM  YCMIWWHOrO  PO3B’A3aHHA  OMBEPreHTHUX
eKCNePUMEHTANbHUX 3aBAaHb Y4YHAMM €: 1) BonoAiHHA  Pi3HOGIYHMMM
3HAaHHAMW 3 paHiwe BMBYEHUX TeM; 2) BONOAIHHA MNEBHUMM MNPUNOMAMMU
TBOPYOr0 MMUCNEHHA (NOpPIBHAHHA; aHani3 i cuHTe3; abcTparyBaHHA W
y3arasibHeHHA; aHanoria). OnAa po3B’A3aHHA OAHWUX 3aBAaHb A0OCTAaTHbO
ONepaTUBHOIO BiATBOPEHHA 3HaHb Y AELL0 3MIHEHMX CUTYyauiax i 38’A3Kax, anA
IHW WX — HeobXiaHi CKNagHi MMcAUTEeNbHI onepau,ii.

Mig, 4ac OUiHIOBAHHA OMBEPreHTHUX eKCnepuMeHTaIbHUX 33aBAAHb
HeobXiAHO BpPaxOBYyBaTM BaPIaTMBHICTb iX PO3B’A3aHHA. Y4YeHb, 3HAHHA AKOro
BMOPAAKOBAHI, MA€E BWLL LWAHCKM 3anNpPOnoHyBaTK Oinblwe PiI3HOMAHITHUX
HEO4HOTUNHMX PO3B’A3KIB, HiX TOM, Y KOO 3HAHHA HEBMOPAAKOBAHI, 6€3CUCTEMHI.

BMCHOBOK Ta nMepcneKkTMBM NOAANbLUMX HAYKOBUX PO3BiAOK. Ha OCHOBI
NPOBEAEHOr0 HAyKOBOro AO0CANiAXKeHHA 6yno 3’acoBaHo, Wo: 1) AMBEPreHTHUM
XIMIYHUIM  eKCnepuMeHT — Ue eKCMepuMMeHTaNbHI 3aBAaHHA, AKi CNpUAOTb
CTBOPEHHI0 NPoHAEMHOT CUTYaL,ii, BUK/IMKAKOUM IHTEPEC YYHIB 40 MOLUYKY TBOPYUX
WwnaxiB il po3B’A3aHHSA; 2) 3aCTOCYBaHHA AMBEPreHTHOro EKCMEPUMEHTY CMpUAE
PO3KPUTTIO MPAKTUYHOrO 3Ha4yeHHA GYHAAMEHTa/IbHMX 3HaHb i3 XiMmii Ta Tum
CaMMM PO3BUTKY iHTEpEeCY YYHIB A0 nNpeameTa, PO3BUTKY iIX TBOPYOro MUCNEHHS;
GOpPMYBaAHHIO EKCNEPUMEHTANIbHUX YMiHb | HABUYOK; PO3BUTKY BMiHb CAMOCTIMHO
3aCTOCOBYBATM TEOPETMUYHI 3HAHHA B Pi3HUX NPOBAEMHUX CUTYaLAX.

Momanbwi pocnigkeHHa Bbavyaemo B po3pobui meToaMYHOro
CynpoBoAyY AMBEPreHTHOro XiMiYHOro eKCnepuMeHTy.
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PE3IOME

FpaboBbit A. K. [uBEpreHTHblA XUMUYECKUINA IKCMEPUMEHT KaK CpefcTBO
No3HaBaTe/IbHO-TBOPYECKOM AeATEe/IbHOCTU LUKO/IbHUKOB.

B cmamee ocsewaromcAa meopemuKo-memoou4ecKue OCHO8bI UCMOAb308AHUSA
ousep2eHMH020 XUMUYECcKoz20 3sKkcnepumeHma 8 obweobpazosamesnbHbix Yy4ebHbIxX
3as8edeHusAx. 060bweHbl OCHOBHbIE BOMPOCHI UCM0Mb308AHUA 8 MEMOOUKe 0byYyeHuUs Xumuu
dusepeeHMHbIX 3a0aHUl, packpsima ux ocobeHHocms. JlueepeeHmHbIl 3KcrepumeHm
Hanpaessem M03HABAMeEsIbHYD 0eAMmMesIbHOCMb Y4aU UXCA HA MOUCK 8apuamueHO020
peweHus npobnemHo2o0 3a0aHuUA. Oxapakmepu3o8aHbl cocmasasauue ousepeeHMmMHO20
aKcnepumeHmMa: 3KcrnepumeHmMasnbHele 3a0a4u, MbICAUMeEnbHbIU 3KkcnepumeHm. OnucaHa
mMemoOUuKa  peweHuUs 3a0aHuUli  0usep2eHMHO20  3KCrepumeHma. PaccmompeHel
mMemododu4ecKue rpuems! hopMuUpPo8aHUA 3a0aHUll dusepeeHMHO020 SKCrnepuMeHma, ycao8us
peweHus yyauwumuca ousep2eHmHolx 3a0aHUl, UX OYEHKU.

Knwuesble cnosa: ousepzeHMHbIlU Xumu4yeckull sKcriepumeHm, M03HA8AMENbHO
meopuyeckas deamesnibHOCMb WKOMbHUKOS; cocmasnaruwue dusepz2eHmMHo20
3KcnepumeHmMa; 3KCrnepumMeHmMasnbHele 3a0a4u MO0 XUMUU, MbICAUMenbHbIl 3KCcnepumeHm;
MemoOUKa peweHUs OuBep2eHMHbIX 3KCMepuMeHmManbHblx 3a0aHull, memooduvecKue
npuémel cocmasneHus 3a0aHuli OusepeeHMHO020 3KCrepumMeHma; yCcn08us peuweHUa U
OUEeHKU Ousep2eHMHbIX 3a0aHUU y4auuMUCH.

SUMMARY

Graboviy A. Divergent chemical experiment as a factor in cognitive and creative
activity of the students.

The article highlights the theoretical and methodological foundations for the use of
divergent chemical experiments in secondary schools. The main aspects of the methodology
of teaching chemistry divergent tasks covered their feature are summarized.

The analysis of the literature on educational creativity of the students are given.
Learning creativity is seen by us as a cognitive activity aimed at obtaining new results
subjectivity — now knowledge for the students or something concrete (the device model, a
chemical compound, a process). It is noted that the work of teaching is based on creative
thinking. Insufficient emphasis is placed on the role of chemical experiments in the
development of creativity of the students.

Divergent chemical experiment is defined as experimental tasks which enable you to
create a problematic situation, causing interest among the students to find creative ways to
solve it. Divergent chemical experiment is characterized by the absence of a clear final
answer, the students focus on finding more correct answers on the problem solving the task.
The functions of the experiment and the principles of its organization are described. The
components of divergent experiment, experimental task and thought experiment are
characterized. The experimental task is a task of a practical nature, the answers to which the
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students are looking for in the course of the experiment. Experimental activity, methods for
solving divergent problems are described. Imaginary chemical experiment is an experiment
that is planned and imagined which is based on knowledge of substances and their
properties. The author determines the principles of selection tasks thought experiment, the
stages of solving problems, describes a technique for solving the task of divergent thought
experiment. Instructional design techniques of divergent experimental tasks are proposed.
Use in teaching chemistry experiment provides divergent development of creative thinking
and as a means of diagnosing the students with quality educational material.

The main condition for the successful solution of divergent experimental tasks by the
students are the following: 1) ownership of diverse knowledge of previously learned topics;
2) possession of certain methods of creative thinking (comparison, analysis and synthesis,
abstraction and generalization, analogy). For solving some problems sufficiently rapid
reproduction of knowledge in a slightly altered situations and relations to others requires
sophisticated thoughtful operations.

Key words: divergent chemical experiment; cognitive and creativity activity of the pupils;
the components of divergent chemical experiment; the experimental problems in chemistry;
thought experiment; method for solving divergent experimental tasks; techniques of design tasks
divergence experiment; conditions solving and estimation of divergence experiment.
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Al. B. 3aBOpOTHa
MeniTonoNbCbKUI AiepsKaBHUM neaaroriyHui
yHiBepcuTeT imeHi b. XmenbHUUbKOro

MIAFOTOBKA MATICTPIB 10 BUKOPUCTAHHA CUCTEMHOrO nigxoay
nig YAC OPTrAHI3ALII HABYANIbHOIO NPOLECY
Y BULLLOMY HABYA/IbHOMY 3AKNAA|

Mpobnema nidcomosKu maeicmpie 00 BUKOPUCMAHHA CUCMEMHO020 Mioxody mnid 4ac
Op2aHi3ayii HaB8Ya6HO20 NMpPoyecy y 8UWOMY HABYAbLHOMY 3aKAA0i We He cmana rnpeomemom
creuiasnbHo2o 00cniOHeHHA. AHANI3 HAYKOBOI iimepamypu 0as mMoxcaugicms Gilimu 8UCHOBKY,
Wo 0OHUM i3 HaliegheKmuBHillUX Wsxie eupilleHHs suwe3a3Ha4yeHoi npobaemu € po3pobka
cneukypcy «Cucmemruli nioxio y suuwliti ocgimi». Po3pobnaeHuli cneykypc 6yno anpobosaHo i Ha
OCHO8I Ub020 8CMAHOB/AEHO MO3UMUBHY OUHAMIKY MiO8UWEHHS PiBHA 3HAOHbL, YMIiHb i HOBUYOK
mazicmpie wodo memodosoeii cucmemHo20 ioxoody nid Yac opa2aHi3ayii HA84a1bHO-BUXOBHO20
npouecy y 8uWOMY HABYA1bHOMY 3aKAO0I.

Knwuoesi cnoea: suwuli HasyanbHUl 3aKaA00, Memo0osa02id, OonmuMi3ayis,
nedazozika, nidcomosKa mazicmpis, cucmema, cucmemHul nioxio, crneyKypc.

MNocTtaHoBKa npobaemu. Mpobrema BUKOPUCTAHHA CUCTEMHOrO nigxoay
nig 4ac opradisauii HaB4asbHOro nNpouecy y BULLOMY HaB4Ya/bHOMY 3aKiagi
(nani — BH3) € oaHieto 3i cTpaTeriyHMxX 3a4a4 mogepHisauii ocBiTK YKpaiHu Ta
aKTyanbHOW Npob6/eMoto CbOrogeHHsA, Wo notpebye HeramHOro BUPILLEHHA.
OpieHTauia npouecy nNigroToBKM  Mmarictpie  cneuianbHocti  8.18010021
«lMeparorika BULWOI LWKONM» HA BUKOPUCTAHHA CUCTEMHOTO Migxo4y Y BWULiN
OCBiTi nepeabavyeHe HaB4Ya/ibHUM NAAHOM nMif4 4YaCc BMBYEHHS HABYANbHOI
Avcumnainm «CUCTEMHUM NiAXig, y BULLLIA OCBITI».

OCHOBHMMW NpPUYMHAMWM NOCTAHOBKM BMLLE3a3HAYeHOI npobnemun €
HeobXigHiCTb TEOPEeTUYHOI Ta NPAKTUYHOI NiIArOTOBKU MaricTpiB 4O CUCTEMHOIO
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