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7
BCTVYII

AKTyanbHicTb TemMH. [IpOBITHI NMPUHIUIIM HOBOI JEpXKAaBHOI MOJITUKU B
rajiy3i OCBITH 3akpimuieHo B [lep:kaBHii HauloHanbHIN nporpaMi «OcBiTa»: YKpaiHa
XXI cronitrs [160], 3akoni Ykpainu «IIpo 3aranbHy cepenHio ocpity» [172]. Ili
HOPMATHBHI JTOKYMEHTH YTBEPJKYIOTh HEOOXIJAHICTh 3MIHM MNPIOPUTETIB IIKOJH,
nepeopieHTanli i HiIed 1 3aBlaHb, 3aMIHy YHITapHOI MoOJENl IIKOJM Ha
nudepeHLiiioBany, BaplaTUBHY, OCOOMCTICHO OplEHTOBaHy oOcCBITy. lle mneBHOIO
MIPOIO CTOCYETHCS 1 MIKLIbHOT XIMIYHOI OCBITH.

XiMist IK HABUAJIBHUM MPEIMET MOCIAa€ OJTHE 3 MPOBITHUX MICIIh Y PO3B’sI3aHH1
KOMIUJIEKCHUX 3aBJaHb HABUYAHHS, BUXOBAHHS 1 PO3BUTKY IMIJIPOCTAIOYOTO MOKOJIIHHS.
BoHna crnpusie popMmyBaHHIO y MOJOJ1 Cy4aCHUX YSIBIIEHb NMPO HABKOJIMIIHIN CBIT,
dbopmye 1 pO3BUBAE y IIKOISPIB HAYKOBUM CTUJIb MUCJICHHS, PO3KPUBAE TICHUM
3B’S130K HAYKU 3 )KUTTSM.

Boanouac, aHani3 IIKUIBHOI MPAaKTHKW 3acBIIYYy€, LI0 Cy4yacHa BITYM3HSHA
IIKOJIa B CBOEMY PO3BUTKY 3ITKHYJIACh 3 OararbMa TpyJHoIamMH. BoHU HeratuBHO
BIUIMHYJIM HA CTaH NPUPOJHUYO-HAYKOBOI OCBITH B3araii 1 XiIMIYHOT 30Kpema.

Cepen mnpu4MH MOXHA BHOKPEMHUTH COLIAIBHO-€KOHOMIYHI, SIKI CHPUSUIA
MOPYIIEHHIO B3a€MO3B’SI3KIB CYCIUIBCTBA, BUPOOHHUIITBA, HAYKHU 1 TMOSIBI HETaTUBHOIO
sBuIa «xemogo06ii». OkpiM TOro, 3Ha4HO TocIadmIachk MatepiasibHa 0aza mkul. Tak, y
OUIBIIOCTI MIKUT XIMIYHI KaOIHETM HE YKOMIUIEKTOBAHO HEOOXITHUMM pEaKTHBAMH 1
MaTepiajJamH, XIMIYHUM MOCYJIOM, NPHUJIaJaMH, MOJAEISIMH, HaBUAIBHUMH TaOJUISIMH,
TEXHIYHUMH 3ac00aMM Ta HIIMM O0JIaiHAaHHAM. BHACHIIOK bOTo y MIKUIbHINA MPaKTULIL
CHOCTEPIraeThCsl MOCHAONECHHS] yBark BYMTENIB J0 BHUKOHAHHA NPAKTUYHOI YaCTUHU
HaByYaJIbHOI ITporpamu 3 xiMii. Ha ipoMy Timi BiaOysocst naiiHHs PECTHKY MPUPOTHIYO-
HAYKOBOi OCBITHM, 3HW)KEHHS IHTEpecy ¥ 10 BUBUEHHS XiMii. [HIIO NpUYMHOIO €
HEraTWBHI SIBUINIA B camiii cuctemi ocBiTd. [lepemyciM — 1 MOCTymOBE 3MEHIICHHS
HABYAJIBHOTO 4acy, SIKMM BIABOJAMTHCS HAa BUBUEHHS XIMIi 32 YMOBH 30€pEKEHHS TOTrO
camoro o0csTy 3MICTY, 10 COPUYMHUIIO CTiMKe 30UTbIIICHHS HABYAJIbHOTO HABAaHTAKEHHS

mKoJsipiB. OKpiM TOTO, 3MIHIOETHCS CUCTEMA MIKUTLHOT XIMIYHOT OCBITH.
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Sk HacmiOK, OpraHizailisi HaBYaHHS XiMii, TaK caMo, SIK 1 IHIIUX MPUPOIHUYO-
HAayKOBUX JMCIMIUIIH, YBIMIIUIA B CYNEPEYHICTh 3 HOBOIO JIEPKABHOIO MOJITUKOIO B
rajiy3i OCBITU. HalBaXJIUBIIMM YWUHHUKOM PO3B’SI3aHHS JAHOI CYNEpPEYHOCTI,
Oe3repevyHo, € MOJInIeHHs (HIHAHCOBOTO 3a0e3MEeUeHHs MIKLI. [HIIUM MOXKIMBUM
YUHHUKOM PO3B’SI3aHHS CYNEPEYHOCT] € ONTUMAaJIbHE MOEJHAHHA METOMAIB Mi3HAHHS B
XiMii — TEOPETUYHOIO Ta EKCIEPUMEHTAIBHOT0. Ha BaXKITMBOCTI 1 3HAYUMOCTI METO1B
HAyKOBOTO Mi3HAHHS XIMIi HAroJomyeThes B JlepaBHOMY cTaHAapTi 6a30BOi 1 TOBHOT
CepeIHbOI OCBITH ISl XIMIYHOT KOMITIOHEeHTH Taity3i «[Ipupogo3nascTBo» [161].

TakuMm 4yuHOM, HaBUAIBHMUU TpoLEC 3 XIMIi Mae OyayBaTHUCS Ha MPaKTUYHINA
eKCIIEpUMEHTAIbHIM OCHOBI Ta y MO€AHAHHI 3 TEOPETMYHUM MeToJoM. [Ipu 1pomy,
HE3aJIEKHO BIJ METOTY IMI3HAHHS, MOKJIaJIEHOr0 B OCHOBY MPOLIECY HABYaHHS, IIKUIbHUN
XIMIYHUM €KCIIEpUMEHT Mae€ OyTH OOOB’S3KOBUM HOIO €JIEMEHTOM 1 OJHOYACHO
HEB1J1’EMHOIO CKJIaJOBOIO METOJMKM HaBUaHHS XIMIi IK HAYKOBOI IUCIUIUTIHU.

3 ornsay Ha lLie, HarajlbHOIO € NoTpeba aHami3y W y3arajabHEHHS MIKUIBHOI
MPAKTUKH BUKOPUCTAHHS HABYAJIBHOTO XIMIYHOI'O €KCHEPUMEHTY Ta PO3POOKH HOro
TEOPETUKO-METOAMYHUX 3acaJl PO3BUTKY 3 YypaxXyBaHHSM CYYaCHHUX TEHJICHLIN
MO/IEpHI3allii OCBITH.

[IpoGnema MWIKUIBHOIO XIMIYHOTO €KCHEPUMEHTY B METOAMIII HABYAHHS XIMii
JETAJIbHO BHUBYEHA 1 3HAMIIA CBOE BIIOOPAXKEHHS B MpalsiX MPOBLAHUX BUYEHHUX
MmeTtoaucTiB-XiMikiB: O. I. Actaxosa [14; 15], A. O. benikora [28], H. M. Bypuncbkoi
[40-43, 45, 46], B. H. Bepxoscbkoro [69-77], O. A. I'pabernskoro [104; 105],
A. C. JIpooorskoro [165], T. C. Hazaposoi [244-246], K. A. [Tapmenosa [257-259,
261], B. C. ITonocina [266-277], JI. O. llsetkoBa [352; 353], I. H. YeptrkoBa [360;
361], C. I'. lllanoBastenka [363-365] Ta iHmux.

[Ipore naHi AOCHIIKEHHS CTOCYIOTbCS PaAsSHCBKOTO TMEpIOAY PO3BHUTKY
HIKIJIBHOT XIMIYHOI CBITH, NMEPIOAY 3HAHHSIUEHTPU3MY, aBTOPUTAPHOI MEJaroriku. 3
OrJIsIAY Ha 1€, BUHUKAE HEOOXIHICTh MEPEOCMUCIIEHHS POJIl HABYAJIIBHOT'O XIMIYHOT'O
EKCIEpPUMEHTY B yMOBaxX HOBOi (pinocodii OCBITH, sika 3BEpHEHA 10 JIFOJWHU, SIK
HaWBUIIOI IIIHHOCTI CYCH1JILCTBA.

VY HOBITHIA BITYM3HSHIA METOAMIIl HABYAHHS XIMIii MPOIEC CTAHOBJICHHS 1

PO3BUTKY METOAMKU 1 TEXHIKM HaBYAJIBHOTO XIMIYHOTO €KCIEPUMEHTY 1Ie He OyB
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MpPEeAMETOM IUTICHOTO, CUCTEMHOTO JOCHIKeHHs. Po3polmsimucs 1 po3po0isitoThes
OKpeM1 MWUTaHHA, MOB’si3aHl 3 peanizalielo (QakyIbTaTUBHUX KYPCIB, CHEIKYpPCIB
(O. M. babenko [21; 22], T.I. Boponenko [82]), mpodiibHOro HaBYaHHSA XiMIi
(O.O.Twups [91], FO. B. Jliuman [224]), opraHizaii€ro Mi3HABAJbHOI JISJILHOCTI
V4HIB 3 TIOYaTKOBUM pIiBHEM HaByaidbHUX JocsirHeHb (O. A. bnaxko [31]),
MIrOTOBKOIO MailOyTHIX BuuTeNiB XiMii 70 no3akiacHoi podotu (T. C. IBaxa [187]).
VY NOKTOPCHKUX JUCEPTalisiX 3 METOJUKU HaBYaHHS XiMIi, 3aXUIIEHUX B HE3aJICKHIM
VkpaiHi, HaBYAJbHUA XIMIYHUI EKCHEPUMEHT pO3IJISAAETHCS ONOCEPEIKOBAHO:
nocaiympkeras JI. [1. Beanuko [64] moao Teopii 1 NpakTUKU HAaBYaHHS OpPraHIYHOL
ximii y 3aranbHoOCBiTHIM mikoii, H. H. Yaliuenko [357] — B acnekTti GopMyBaHHA
TEOpPETUYHUX 3HaHb yuHiB 3 ximii, O. I'. Spomenko [378; 379] — mo10 3acTocyBaHHs
rpynoBoi (opMH HaBYaJbHOI AISUIBHOCTI WIKOJSApiB. ToMy mocTana HEOOXITHICTb
JOCIIIUTH TaHy MpobJieMy.

3 ommsiny Ha 1€ HAasBHOI € CYNEPEeYHICTh MDK BUMOTaMH ChOTOJICHHS
(mapagurma ocBITH 30pIEHTOBAHA HA MIATOTOBKY TBOPUYOi OCOOMCTOCTI, pO3IJISiL YUHS
K aKTUBHOTO CY0’€KTa HaBYAJIIbHO-BUXOBHOTO MPOIIECY) 1 pealbHOI MPAKTUKOIO
BUKOPUCTAaHHS HABYAJIBHOTO XIMIYHOTO EKCHEPUMEHTY B  3arajlbHOOCBITHIX
HaBYAJIbHUX 3aKjagax, CTAHOM il HaAyKOBOi pO3pOOKH B METOJMLI HAaBYAaHHS XIMIil.
HeoOXigHICTh pO3B’si3aHHS BUSBICHOI CYNEPEUYHOCTI OOYMOBIIIOE AKTYAJBHICTH
TeMu JochikeHHs: «TeopeTHKO-MeTOAUYHI 3acaii HABYAJIBLHOIO XiMiYHOIO
eKCIIePUMEHTY B 3araJibHOOCBITHIX HABYAJIBHHMX 3aKJIAAAX».

O0’ekT [OCHaiIKeHHs1 — HABYaJIbHO-BUXOBHMM mpomec 3 XiMii B
3arajbHOOCBITHIX HaBYAJIbHMX 3aKJIaJaX B aCHEKTl BIUIMBY METOJMKH HABYAJIBHOI'O
XIMIYHOT'O €KCIIEPUMEHTY Ha PIBEHb HABUAJIBHUX JIOCATHEHB, I3HABAIBHY JISJIBHICTD
YUYHIB Ta €KCIIEPUMEHTAIBHUX YMIHb, HABUUOK YYHIB 3 XIMIi.

IIpenmer nociigskeHHs1 — 3HAYEHHS, MeETa, 3aBJAHHSA, 3MICT, METOJMKA,
TE€XHIKa HaBYAJIbHOTO XIMIYHOTO E€KCHEPUMEHTY SIK HEBIJ €MHI CKJIAJOBlI CHCTEMH
IIKUIBHOT XIMIYHOT OCBITH.

MeTta pgocaiKeHHsI TMOJSTa€e y HAyKOBOMY OOIPYHTYBAaHHI HampsMiB
MOJIEpHI3allli Ta OHOBJCHHS METOJAMKH 1 TEXHIKM HABYAJIBHOTO XIMIYHOTO

€KCIIEPUMEHTY Yy 3arajJbHOOCBITHIX HaBUaJbHUX 3aKJIaJaX.
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JIJist TOCSATHEHHS! METH MOCTABJICHO TaKi 3aBAAHHSA JOCIAKEHHS
[IpoananizyBaTh OCOOJMBOCTI HABYAJIBHOTO XIMIYHOTO €KCIIEPUMEHTY, HOro
Mmi3HaBaJibHE  3HAueHHs, (QyHKUI, Kiacudikauio, cTaH OpodjJeMu B
3arajlbHOOCBITHIX HaBYAJIbHUX 3aKJIa/1aX Ta B MIATOTOBLII MAOYTHIX YYUTEIB XIMIi.
3M1ACHUTH ICTOPUYHMM aHami3 1 TEOpPEeTHUYHE Yy3arajdbHEHHS OCOOJIMBOCTEM
CTAHOBJICHHS,  PO3BUTKY Ta  MOJEpPHI3AIlli  HABYAIBHOTO  XIMIYHOTO
€KCIIEPUMEHTY B 3araJIbHOOCBITHIX HaBYAIbHUX 3aKjaaax.

[IpoananizyBaTi 4MHHY METOJMKY OpraHizalli Ta NpPOBEIEHHS HABYAJIBHOIO
XIMIYHOTO €KCIIEPUMEHTY.

BpaxoByroun 0coOIMBOCTI MOZAEpHI3allli HABYAJILHOIO XIMIYHOTO €KCIIEPUMEHTY,
pO3pOOUTH HAIPSIMU OHOBJIEHHSI 3MICTY, METOJUKMA 1 TEXHIKM HABYAJIbHOIO
XIMIYHOT'O €KCIIEPUMEHTY B 3arajbHOOCBITHIX HaBYAJBHUX 3aKJIa/1aX.

BusiBuTH i1 BCTAHOBUTH B3a€MO3B’SI3KM HaBYAJIBHOTO XIMIYHOTI'O €KCIIEPUMEHTY
3 TeJaroriyHUMHM TEXHOJIOTIAMM Ta pPO3pPOOUTH KIacH]iKallilo, Meperik
EKCTIEPUMEHTAIbHUX MPEAMETHUX KOMIETEHI[IN 3 XiMii 1JIs 3araJiIbHOOCBITHBOT
IIKOJIM, BU3HAYUTU YMOBHM Ta €Tanu iX (OpMyBaHHS, KpUTEpii A1arHOCTHKU
piBHIB COPMOBAHOCTI €KCTIEPUMEHTATLHUX MPEIMETHUX KOMMETEHIIN 3 XiMil
y IIKOJISIPIB.

Po3poOutu OHOBIIEHY METOAMKY Oprasizaiii Ta MpPOBEJCHHS HaBYAJIbHOIO
XIMIYHOT'O €KCIEPUMEHTY B 3arajIbHOOCBITHIX HABYAJIbHUX 3aKJIa/1ax.
Po3poOutu mMonens eKcnepuMEHTaaIbHO-METOJUYHUX KOMIETEHIIH MaiOyTHIX
VUMUTENIB 100 OpraHizamii Ta MNpOBEACHHS XIMIYHOIO EKCHEPUMEHTY YV
3arajJbHOOCBITHIX HaBUAJIbHUX 3aKJIaJaxX Ta BU3HAUUTH IX MEPEIIK.

Po3poOutu MeToAMKYy MiArOTOBKM MalOyTHIX y4MTENIB XIMii 10 Ooprasizauii Ta
MPOBEICHHS XIMIYHOTO €KCIEPUMEHTY Y 3arajJlbHOOCBITHIX HaBYaJIbHUX
3aKiaax, eKCIepUMEHTAIBHO JOCHIIIUTH ii €(EeKTUBHICTb.

ExcriepuMeHTanbHO JOCHIIUTH €PEKTUBHICT OHOBJIEHOI METOJIMKH OpraHizaii
Ta MPOBEJICHHS HABYAJIBHOTO XIMIYHOTO €KCIIEPUMEHTY.

Po3pobutn MeToauuHi pekoMeHjallii, HaBYaJbHI, HaBYAIHHO-METOJIUYHI
MOCIOHMKH JIJIs BUMTENIIB Ta CTYJCHTIB 3 TEXHIKM Ta METOJUKUA HABUYAJIbHOTO

XIMIYHOTO €KCIIEPUMEHTY.
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PO3ILI 1
HABYAJIbHUM XIMIYHU EKCIEPUMEHT
SIK METOIUYHA ITPOBJIEMA

[lounHaouM JOCHIIKEHHS, MK HaMarajaucs 3°sICyBaTH TakKl IUTaHHSA:
1) BIIMIHHICTh HABYAJIBHOTO 1 HAYKOBOTO XIMIYHUX CKCIECPHMEHTIB; 2) Mi3HABaIbHE
3HAYCHHS HABYAJIBHOTO XIMIYHOrO eKcrepuMeHTy; 3) (GYHKIIT HaBYAILHOTO
XIMIYHOTO €KCIIEPUMEHTY; 4) Kiacu@ikaIlito HABYaILHOTO XIMIYHOTO €KCIIEPUMEHTY;
5) cran mpoOiieMH HABYAJIBHOTO XIMIYHOTO EKCHEPUMEHTY Y 3arajbHOOCBITHIX
HaBYaJIbHUX 3aKjaJax Ta B MIArOTOBLI MalOyTHIX YUUTENIB XiMil.

1.1. HapuyaabHuii i HayKOBMIi XiMIYHMI eKCIIEPUMEHT

HaiiBaxxnuBiie 3aBJaHHsl Cy4acHOT IIKOJIM — OpraHIYHe NO€IHaHHS HaBYaHHS,
BUXOBAHHS 1 PO3BUTKY HIKOJSIPIB. XiMisl K HAaBYAJIbHUI MpeaMeT 3aralbHOOCBITHIX
HaBYAJIbHUX 3aKJAJIB pOOUTH CYTTEBHM BHECOK Yy HOro po3’sa3aHHs. Sk 1 Hayka,
HaBYaJIbHUI TpEeIMET BUKOPUCTOBYE II€BHI METOAM  IMI3HAHHA: TEOPETHYHI
(TeopeTHuHEe TOSICHEHHS, XIMIYHE MOJICJIOBAHHS, NPOrHO3YBaHHA), JIOTIYHI
(MOpiBHAHHS, aHaji3, CUHTE3, AHAJOrIA, AEAYKLIS, IHAYKLIS), €KCIepUMEHTaIbHI
(excnepumeHT). B iX cyKynmHOCTI XIMIYHUN €KCIIEPUMEHT 3aliMa€e MPOBIHE MICLE SIK
OCHOBHUW MeTOJ 1 BUJ Mi3HaHHs Ximii [238, c.41]. 3 ornsay Ha 1e Ui XIMIYHOT
HAayKW XapaKTEepHUM € HAyKOBUW EKCIIEpUMEHT, a i XiMli K HaBYaJIbHOIO
[IPEIMETY — HaBYaJIbHUM.

VY CNOBHUKY IHIIOMOBHHX CJIIB €KCIIEPMMEHT (JlaT. experimentum — mpoOa,
JIOCJIIJT) O3HAYa€ JOCHI, crpola MOCh 3MIMCHUTH; OJMH 3 METOJ[IB OCBOEHHSI CBITY 1
JOJICHKOT AISUTBHOCTI, IO TPYHTYETHCS HA JOCIiIaX, BUMIPOOYBAHHSAX, MOJICITIOBAHHI1
torro [315, ¢.408].

Merononoris cydacHOi HayKd 4YITKO BHM3HA4a€ CYThb E€KCIIEPUMEHTY.
ExcriepuMeHT — «1le METOJ €eMMIPUYHOTO PIBHS HAYKOBOTO IMi3HAHHS, KOJM SIBHILE
BUBYAIOTh 3a JOMOMOTU JOUUIBHO OOpaHMX YM IITYYHO CTBOPEHHX YMOB, IO

3a0€3MeuyIoTh Mepedir y YuCTOMY BUTJIS1 TUX MPOLECIB, CIOCTEPEKEHHS 32 SKUMHU
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HEoOXiTHEe ISl BCTAHOBJICHHS 3aKOHOMIPHHX 3B’SI3KiB MK siBUIIamu» [338, ¢.269].
[lopiBHSHO 3 IHIIMMHM METOAAMHU E€KCIEPUMEHT Mae€ IEBH1 mepeBaru. 30KpemMa, Jae
MO>JIMBICTh AOCTIIKYBAaTH 00’ €KTU HE JIMILE B TaK 3BAHOMY YUCTOMY BUTJIA/I, a il B
EKCIIEpUMEHTAIbHUX YyMOBaX, M0 CHpHUS€ TINHOMIOMY TPOHUKHEHHIO B iXHIO
CYTHICTh. BaxJIMBOIO mepeBaroro € Horo NOBTOPIOBAHICTh. Y MPOLECT €KCIEPUMEHTY
HEOOXIJHI CIOCTEPEXKEHHS, TOPIBHIHHS, BUMIPIOBAHHS MOKHA MPOBOJUTU CTUIBKU
pasiB, CKiJIbKA HEOOXITHO JIJIst OJIepKaHHs JOCTOBIpHUX naHuX [338, ¢.270].

Mera eKkcnepuMeHTy Iojisirae B TOMY, 00 Yy TMpoueci BIUIMBY Ha
OOCHIIKYBaHUM 00 €KT ojepkath Taky I1H(popmallito, sika 0e3 LbOro BIUIUBY
HEJOCTyIIHA ISl CIIOCTEPEKECHHs, BUBUEHHS 1 cpuiHATTA. [lin yac ekcepuMeHTy
CyO’€KT BIJIMBAa€ HA 00’€KT 3a JOMOMOIH CHELIaAIbHUX IHCTPYMEHTIB, npuiais. Lle
3abe3reuye HOMY MOXKJIIMBICTB: 1) 130/110BaTH 00’ €KT MI3HAHHS BiJl BIUIMBY MOOIYHUX
SBMIL 1 JTOCHIPKYBAaTH HOr0o TaKUM, SIKUM BIH € Haclpasil; 2) y pa3l HeoOXIJHOCT1
0araropa3oBO BIATBOPIOBATH XiJI MPOILIECY B YITKO (PIKCOBAaHMX yMOBax, Kl NpHU
bOMY MiJIAI0TECA KOHTPOJIIO ¥ BHUMIPIOBaHHIO; 3) IUIAHOMIPHO 3MIHIOBATH,
BapilOBaTH, MOJIETIOBATH Pi3HI YMOBHU 3 METOIO 3A00yTTS MaKCUMAaJIbHO MOBHOTO, a
rOJIOBHE — 00’ €KTUBHO-ICTUHHOI'O PE3YJbTATYy.

B excnepumeHTi (IUTYYHO BIATBOPEHOMY SIBUII) BOEIWHO MOEIHYIOTHCS
CIOCTEpEXKEHHS, a0CTpaKTHE MHMCIICHHA 1 MNpakThka. ExcrnepuMeHT HEeMOXKIHUBO
peanizyBaTu 0e€3 TEOPETUUYHUX MOJEJeH, CXeM, TINoTe3, MO POOJSATh JOUUILHOO
JUSTTBHICTh, sika WoMy mepenye. [lepeTBOpEeHHIO eKCIEpUMEHTY Ha 3aci0 Mi3HAHHS
CIPUSIIOTh MOCTAHOBKA PI13HOMAHITHUX JOCHIIHUIILKUX 3aBJaHb, JIOT1YHI MPUAOMHU
MUCJICHHSI, TEOPETUYHE TMOSCHEHHS, MOJENOBaHHsI. ['OJOBHUM  3aBIaHHSAM
EKCTIIEPUMEHTY € TepeBipKa HAYKOBUX BHCHOBKIB, TiMOTE3 1 BCTAHOBJICHHS HOBUX
3aKOHOMIPHOCTEH.

«Illogo HaykKoBOro €KCIEPUMEHTY, TO BiH, SBISAIOYM COOOI0 YYTTEBO-
NpeIMETHY JIJIbHICTh, Mae mneBHy cnenudiky. HaykoBuil excrnepuMeHT
0e3mocepe/IHbO MIANOPSAIKOBAHO 3aBJAHHSIM TEOPETUYHOrO MOCHIKEHHS, & TOMY
HOTro MOKHA 3apaxyBaTH J0 CUCTEMHU BJIacHE Mi3HaBaJbHOI AisuibHOCTI. Lle cBimuuThH

PO T€, M0 HE ICHYE «UYHUCTO» MPAKTUKU a00 «UUCTOI» TEOPETUYHOI IISIBHOCTI.
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Bynp-sika mpakThka MICTUTH 1 Mi3HABaJIbHI MOMEHTH, a TEOpPETHYHA IISUTBHICTH —
MOMEHTH 9yTTEBO-TIPEAMETHI TOOTO mpakThuHi» [339, c.154].

VY pO3BUTKY XIMIYHOI HayKd NPOBIIHE MICLE HAJEKHUTh €KCIEPUMEHTY. Yci
BaromMi TEOPETHYHI BIAKPUTTA B XIMIl € pE3yJbTaTOM Yy3arajJbHEHHsS YUCIECHHHUX
EKCIIEpUMEHTATbHUX (PAKTIB.

JlitepaTypHi JKepesia 3acBiq4yIOTh, 10 MUTAaHHS OCOOJMBOCTEN HAYKOBOTO 1
HABUYAJIbHOT'O XIMIYHUX EKCIIEPUMEHTIB 3HAXOASATh BIJOOpaKEHHS y JiTepaTypi 3
MeToaMKu HaB4YaHHs Ximii [40; 259; 353].

K. . TTapmenoB [259, c.3] 3a3Hauae, 10 €KCIEPUMEHT — II€ CIOCTEPEKECHHS
JOCHIDKYBAHOTO SIBUILIA B TEBHUX YyMOBAaX, SIKI JAlOTh MOXJIMBICTh CTEXHUTH 3a
nepediroM sIBUILA 1 BIATBOPIOBATH HOTO Oy 1b-KOJIX NPU MOBTOPEHHI IUX YMOB.

JI. O. IIBeTKOB 3a3Haya€, MI0 «EKCIEPUMEHT — 1€ BHUBYEHHS SBUI B
OCOONIMBHUX, CHEI[lalbHO CTBOPEHHX YMOBax, $KI MOXYTb BapllOBaTHCSA
€KCIIEPUMEHTAaTOPOM, 1100 WIBUAIIE BUSIBUTH 3YMOBJIEHICTh SIBUILA, BHUSBUTU
ICHYI041 3B’SI3KH 1 BIAHOIICHHS pedoBHH» [353, ¢.8].

«HaBuanbHull ekcriepuMeHT, sk 3a3Hayae H. M. bypuHcbka, — 11€ BIATBOPEHHS
Ha ypOKax 3a JIONOMOTH XIMIYHMX PEaKTHBIB, MarepiaiiB, CHELIaIbHOr0 MOCYAy 1
NpUIaiB XIMIYHHX SIBHI B YMOBax, HaWOUIbII 3pydHuX mis ix BuBueHHs» [40,
c.102].

HaBuanbHuil eKCIEpUMEHT BIJPI3HAETHCA Bl HAYKOBOI'O THM, IO PE3yJIbTaTH
HOro BiI0OM1, YMOBH MPOBEACHHS MiA10paHi Tak, IO M1 YaC BUKOHAHHS JTOCHI1I1B 200
iX CIIOCTEpEKEHHA Y4YHI MOIVIM BHUSBUTH BIJOMI O3HAaKM peakuii 1 JIATH 10
OUIKyBaHUX pe3ynbTaTiB. HaByanbHUN €KCIIEPUMEHT OLIBII CXeMaTUYHUN, TEXHIYHO
MPOCTIIINMI, HAOYHIIINKI, HI’K HAYKOBUH, 1, SIK MPaBUIIO, 0OMEKEHUH y yaci.

VY HaByaJdbHOMY €KCHEPUMEHTI, SK 1 B HAayKOBOMY, BiJI0Opa)karoTbCs
00’€KTUBHO ICHYIOU1 BIITHOCHHH, 3B’SI3KM MK pEUOBHHAMU 1 siBUIIaMu. BojHouac,
AKIIO B HAYKOBOMY €KCIIEPUMEHTI 111 BITHOIICHHS BUSBISIOTh, SIK PABUJIO, BOEPILE 1
pe3ysbTaT AOCIIAY JUIIE NepeadavyaeThCs, B HABYAJIbHOMY €KCIIEPUMEHT] Pe3yabTaT
3a3faneriib BioMuil. TyT BIH BiIOMHUM Hacammepe] BUYUTENI0. YUHSIM B OJHUX

BUIAJKAX pE3yJbTaTH JOCHIJIB TaKOX MOXYTh OyTH BIAOMI, SIK Hacammepen
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1a0opaToOpH1 JOCIIIIN, 10 LTIOCTPYIOTh PO3MOBIAL BUMUTEIS, a00 MPaKTUYHI POOOTH,
[0 TPOBOMASTHCA HAMPHUKIHII TeMU. B 1HIIMX BUMAAKaX pe3yibTaT MOXKE JIMIIE
nependavaTUCs, HAPUKIa] MiJ Yac AOCTIHKEHHs 1 pO3MI3HABAHHS PEYOBHUH, 1 TOJI
JUIsl YYHIB €KCIIEPUMEHT BiJIIrpae poJib HIOW HayKOBOTO.

VY HaByalbHOMY €KCHEPUMEHTI, OCOOJMBO JIEMOHCTpalIdiHOMY, YHMale
3HAUEHHS Mae€ 1 30BHIIIHSA MOro BUpPa3HICTh. EKCIEpUMEHT MNpPOBOASATH OXalHO 1
KpacuBOo O(OpMIIAIOTH, BC1 JleTalli MNpUaay PO3MINIYIOTh B 3PYUYHOMY IS
copuiiMaHHs y4yHiB BUIJAA1. CyTTeBI, aje MOraHo CIOCTEPEKyBaHl JeTail NpuiaiiB
300paxyrOThCs Ha JOIIIII.

VY HaBuaJbHOMY EKCIIEPUMEHTI MpParHyTh 3a0€3MeYUTH HAOYHICTh Camoro
MPOIIECY, 1 11€ 1THKOJIU CKJIaJla€ OCHOBHY METOJAUYHY TPYAHICTb.

HaykoBuii excrnepuMeHT HE Mae€ YITKMX OOMexeHb y 4yaci. HaBuanbHwmii
€KCIIEPUMEHT, SIK PAaBUIIO, MAa€ OYTH KOPOTKOTPUBAIHUM (KIJIbKA XBUJIUH), Y BCAKOMY
pa3i BiH MOBMHEH BMINIATUCA B YpoK. JIuIie B OKpeMUX BUINAJKaX YaCTUHA JOCHI/IIB
MOXke OyTH TepeHeceHa Ha HACTYNMHUHN YpOK (HapUKIIad, TOCIiIU 3 KOpO3il MeTalliB,
OpoaiHHs Tomo). Lle mosCHIOEThCS TUM, IO €KCIEPUMEHT BIITPA€ MIANOPAIKOBAHY
pOJIb MO BIJHOLIEHHIO O 3MICTY YPOKY 1 HE NMOBMHEH MOPYILIYBAaTH YITKOI JIOTIKH
PO3rOpTaHHS I[bOTO 3MICTY.

HaBuanbHuil €KCEepUMEHT BUHUKAE€ BHACIIIOK IEPEHECEHHS BYEHUMU abo
BUMTEISIMA HAYKOBMX 3HaHb y HapuanbHui mpenmer. B. C. ITomocin [250, c.127]
BUOKPEMJIIOE JBa BHUIM TIEPEHECEHHS 3HAaHb ULUISIXOM MIKUIBHOTO XIMIYHOIO
excriepuMeHTy. llepine nepeHeceHHs 3HaHb 3[IMCHIOIOTh BUEHI Ta BUMUTEN! (pO3poOKa
TEXHIKM 1 METOJIMKM HIKUIBHOTO XIMIYHOTO €KCIIEPUMEHTY), a ApPYre MNepeHEeCEeHHs
BIIOYBa€eThCs Y NIBOX (hopmax: a) NEpeHECEHHS! 3HaHb 3A1MCHIOETHCS BUUTENEM 32
aKTMBHOI II3HaBaJbHOI YyYacTi YYHIB  Ha OCHOBI JeMOHCTpaiii; 0) mporiec
NEePEHECEHHS! 3HaHb 3IMCHIOETHCS CAMUM Y4YHEM (IT1J] KePIBHULITBOM YUWTENs) MiJl
yac BUKOHaHHS J1a0OPATOPHUX JOCHIIIB 1 MPAKTUYHUX POOIT.

3a CBO€IO AMIAKTHYHOIO CyTTIO, sk 3a3Haudae B. C. [lomocin [250, c¢.128],
HaBUYAJIbHUM XIMIYHHUM €KCIIEPUMEHT € CKJIaJHUM, CYNEePEeUIUBUM SIBUIIEM. 3 OJHOTO

00Ky, 11e MOJIEJIb MPUPOTHUX 1 TPOMUCTOBUX MPOIECIB 1 SIBUII, a 3 1HIIOTO — 00’ €KT
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BUBYEHHA. OKpIM TOro, HaBYAJIbHUM XIMIYHHI €KCHEPUMEHT OJIHOYACHO CIIYTYeE 1
JDKEpEJIOM 3HaHb, 1 METOJIOM HABYAHHS, BUXOBAaHHA 1 PO3BUTKY YYHIB, 1 TOJIOBHUM
3aco0oM HaouHocTi [40, c.102].

B Meromuii HaBuaHHS XiMil JOMIHYIOYMM € TOTJSI, 3TIAHO 3 SIKUM
HaBUAJIbHUI eKcriepuMeHT € MmeTojioM HaBuanHs [40; 69; 171; 229; 246; 250; 254,
359; 364; 367]. 3asiexHO B HOro poJii B HABYAJIIbHOMY IPOLEC] BIH MOK€ BUCTYIATH
K CaMOCTIMHUN MeToa ab0 BXOJWUTH JO CKJIQAy I1HIIMX, OCHOBHUX MeToMiB [250,
c.127].

Boanovac HaBUanbHUI XIMIYHUNM €KCIIEPUMEHT MOXHA BIIHECTH 1 10 3ac00iB
naounocti [13; 195], i 1o 3aco0iB HaBuanHs [239].

B nporieci aHanizy nitepatypHUX JKEpe 3’ SCOBaHO, 110 BCE, 1[0 CIPUINMAIOTh
Y4Hi, MI3HAIOYM XIMIYHI PEUOBHUHHU Ta iX MEPETBOPEHHS 3a JIONIOMOTH 30pY Ta IHIIUX
aHaJi3aTopiB, HAJIEXHUTh A0 3aco0iB HaouHocti [195, c.35]. . M. Kupromkin 1
B. C. Ilonociun [195, ¢.36] noauisitoTh 3aco00M HAOUHOCTI HA TPU rpynu: 1) nmpeaMeTHa
HAOYHICTb — 3pa3Kd pEYOBUH, OOJaJAHAHHS, GI3UYHI 1 XIMIYHI HPOLECH;
2) 300pakaabHi HAOYHI MOCIOHUKK — MOJICITI, MAaKeTH, MAJIFOHKH, €KPaHHI MOCIOHUKH;
3) cuMBOITiuHI (YMOBHI) 3aCO0M HAOYHOCTI — Jiarpamu, cxem, rpadiku, Gopmyu,
PIBHSIHHS peakiiii. 3 oryialy Ha 1€ HaBYaJIbHUI XIMIYHUNA €KCIEPUMEHT HAJIEKUTH 110
0co0MBHUX 3ac001B HAOYHOCTI. OCOOMMBICTh BUSBISIETHCS B TOMY, 0: 1) 3 XIMIYHUM
€KCIIEPUMEHTOM TPOBOJATHCA PI3HOMAHITHI PO3yMOBi Ta (13M4HI Aii; 2) XIMIYHUN
€KCIIEPUMEHT TICHO MOB’A3aHUM 13 CHMBOJIIYHOI HAOYHICTIO (XIMIYHI (POpMYIH,
pPIBHAHHS  peakuiid); 3) XIMIYHOMY €KCIEpUMEHTY BIACTUBAa JIMHAMIYHICTb;
4) XIMIYHUN €KCIIEPUMEHT — OJIMH 13 BUJIIB MpakTuku [274, ¢.53-54].

Mu noauisieMo OS] BYEHHX, 3TIIHO 3 SIKUM XIMIYHMM EKCIEpPUMEHT €
METO/IOM HaBYaHHS 1 3aco00M Hao4yHOCTi. BogHodyac MM BiIHOCMMO HaBYaJIbHHMA
XIMIYHUH €KCIIEPUMEHT 1 710 3aco0iB HaBuaHHs [239]. [TinrpyHTSAM I[bOTO € TOHSATTS
«3acobu HaBuanHsa» [351, ¢.402; 365, ¢.183].

3a C.T. llanoBasieHKOM, «3acOO0M HaBYaHHS — 1€ MpPEAMETH 1 SBUINA, 3a
JOTIOMOTH SIKUX Yy TIpolleci HaBYaHHS TMepeAaeTbcss HaykoBa 1H(opmanis Ta

3IACHIOETHCS BUXOBHUI BIUIMB HA YYHIB 3 METOIO iX HaBYaHHS 1 BUXOBaHHI» [365,
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c.183]. A. B. XyTtopcbkoit 10 3aco0iB HaBYaHHS BIJHOCUTH «... MaTepiajbHi Ta
i1eanbHl 00’€KTH, IO BKJIIOYAIOTh B OCBITHIM mpolec gk Hocii iHdopmalii Ta
IHCTPYMEHT AisUTbHOCTI memarora Ta yuHiB» [351, ¢.402]. Ockinbku XiMidHHIA
EKCIEPUMEHT € MaTepiaibHUM HOCIEM HaBYaJIbHOI iH(OpMaIlii, TO BIAMOBITHO € 1
3ac000M HaBYAHHS.

Otxe, Mg yac BUBUCHHS XiM1i HAaBYAJIbHUM €KCIIEPUMEHT OJHOYACHO CIIYTYE 1
JDKEpesioM 3HaHb, 1 METOAOM, 1 3aCO0OM HAaBYaHHS, BUXOBAaHHS, PO3BUTKY YYHIB, 1
rOJIOBHUM 33CO000M HAaOYHOCTI.

Peanizaiiss eKcnepUMEHTalbHOI YaCTUHU MPOTpaMU BUMAra€ BiJl YUUTeEJNs
BUCOKOI 1 BC€O1YHOT Mpo¢heCciifHOi MiArOTOBKH, TNIMOOKOT0 PO3YMIHHS POJII XIMIYHOTO
EKCIIEPUMEHTY Y HaBYaJlbHO-BUXOBHOMY mpoueci. lle crnpuumHMiio mepen HaMu
3aBJaHHS JOCTIIMTHU M13HABAJbHE 3HAYEHHS HABYAJIBHOTO XIMIYHOT'O €KCIIEPUMEHTY.

1.2. IlizHaBajibHe 3HAYEHHS HABYAJBHOI0 XiMiYHOI0 eKCIIEPUMEHTY

B pesynbrati ananizy HaykoBo-MeTonu4Hoi iitepatypu [40; 69; 75; 79; 240;
246; 250; 268; 327, 353; 357; 359; 361; 364] 3’scoBano, 1m0 mpobieMa
MI3HABAJIBHOTO 3HAYEHHS HABYAJBHOTO XIMIYHOTO E€KCIIEPUMEHTY aKTHUBHO
O0OrOBOPIOETHCA 1 IOBOJUTD il AKTYaJIbHICTD.

Benukoro 3HauenHsa HajgaBaB K. JI. YIIMHCBKMI poOdl  €KCHEPUMEHTY Yy
BUKJIaJIJaHH1 IPUPOJIHNYMX HayK: «KO0XKHUI AOCIIA € TapHOIO BIPABOIO JJISl JTIOJCHKOT
JIOTIKH ..., KUIbKa (p13MYHUX 200 XIMIYHUX JOCHTIAIB OUIbIlIE PO3BUBAE Y BUXOBAHIIEBI
MPaBUWIBHICTh ... 1 TOCTPOTY CIIOCTEPEkKEHb, HI)K COTHI BIIpaB, HalMCaHUX 32
JIOTIYHAMU Kateropismu» [336, ¢.82-83].

B. H. BepxoBchkuii 3a3Hayvae, 10 «3a JOMOMOTH JOCIHIy, €KCIEPUMEHTY MU
HE TUIBKM BUBYAEMO OKpeMi 00’ €KTH NPUPOJU, OKpEMI SIBHUILA, ajle ¥ 3MIHIOEMO
NpPUPOAY, CTBOPIOEMO HOBI, HIKOMY HE BIIOMI B MpUpOJal OO’€KTH 1 TUM
MIATBEPIXKYEMO Hallle PO3YMIiHHS 3aKOHOMIPHOCTI MPHUPOJAHMX SIBUIL, PO3YMIHHS IX
B3a€EMHOTO 3B’ s13Ky» [69, ¢.5].

[IpakTuka 1OBOAUTH, IO CEPE METOJIIB HABYaHHS XiMIi YMMaJje 3HaUYE€HHS Mae
HaBYaJIbHUI XIMIYHMNA eKcrepuMeHT. HaliBaknupilia ocoONMBICTh HOro sk 3aco0y

MI3HAHHA TOJSTa€ B TOMY, IO MiJl Yac CIOCTEPEKEHHS, CAMOCTIHHOTO BHKOHAHHS
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JOCIIAIB YYHI HE TUIBKH CHUIKYIOTHCS 3 KOHKPETHUMH PEYOBHMHAMHU, aje d MOXKYTb
0aunTy 1 3A1MCHIOBATH MPOLIECH SIKICHUX 3MIH pe4yOBHH. Yepe3 CIOCTEpeKEHHS 1
JOCHI Y4YHI Mi3HAIOTh 0araToOMaHITHY NPUPOAY PEYOBHH, HAKOMUYYIOTh (AKTH JJIs
MOPiBHSHB, y3arajibHEeHb, BUCHOBKIB. B. H. BepxoBchkuii 3a3HauaB, 110 TUIbKU (aKT,
KUBE, 0e3M0CcepeHE CIIOCTEPEKEHHSI MalOTh OYTH BIANPABHOIO TOUKOIO 3HAHb YUHIB
[69, c.6]. 3a momoMoru XiMIYHOTO E€KCIIEPUMEHTY BCTAHOBJIIOETHCS B3a€EMO3B’ 30K
MK Teopi€ro i (hakTamMu B pI3HUX NOeAHAHHSX [268; 357, c.64].

Buctynatoun, 3 ogHoro OOKy, SK METOJ IMi3HAHHS SBUII, XIMIYHHM
EKCIEPUMEHT BOJHOYAC CIYTY€e 3aCO00M JOBEJACHHSI 00’ €EKTUBHOCTI HAYKOBUX 3HAHb
po MPUPOAY, JOKa3y JOCTYHMHOCTI HABKOJIMIIHBOTO CBITY MI3HAHHIO JIIOJWHH,
OCHOBOIO  MOXJIMBOCTI  LIJIECTIPSIMOBAHOTO  NEPETBOPEHHS  MNPUPOJAU.  YUHI,
BUKOHYIOUM JIOCHIIA 1 CHOCTEpIraloyu XiMIYHI TMEPETBOPEHHS B PI3HOMAaHITHHUX
yMOBaX, $IKI BOHM MOXYTh B JOCTYIHHUX JJIi HUX MOXJIMBOCTSIX 3MIHIOBAaTH,
NEPEKOHYIOThCSA, 10 CKIAAHUMHU XIMIYHUMH [pOLIECAaMH MOKHAa KEpyBaTH,
3MIMCHIOBATH iX I[UIECHIPSIMOBAHO, IO Y IUX SBUIAX HEMA€ HIYOr0 3arajkoBOro 1
TAEMHUYOr0, BOHHM MIJNOPAIKOBYIOTBCS TPUPOJHIM 3aKOHOM, IMI3HAHHS SKHUX
3a0e3nedye MOKJIMBICTh IIMPOKOTO BUKOPUCTaHHS XIMIYHUX MEPETBOPEHb B
NPaKTUYHINA AISIBHOCTI JIoAe. YUHI NMEepeKOHYIOTbCA, IO TeOopii, TiOTe3U HE
BUHUKAIOTh BUIIJIKOBO, BOHU CTBOPIOIOTHCS HAa OCHOBI HOBHUX (DaKTIB, OJI€PKAHUX B
XO/I1 XIMIYHOTO €KCTIEPUMEHTY.

[IpakTuka, 70ocBiA POOOTH BUMUTENIB XIMIi IEPEKOHYIOTh, IO Y CBITOIJIATHOMY
BITHOIIEHH] Ba)JIMBY pOJIb BIAITPAIOTh JOCHIAM, SKI MIATBEPIKYIOTh 1A€I0
B3a€MO3B’SI3KYy PI3HOMAHITHUX SIBUIL HPUPOAH 1 MOMJIMBICTh CTBOPIOBAaTH HOBI
PEUYOBHMHHU 1 SIBUIIlA HA OCHOBI Mi3HAHHS 3aKOHIB XiMii. /[0 HUX HanekaTh, HAPUKIIA],
PEUYOBUHHU, SIKMX HEMa€ B MPUPOl, EKCIIEpUMEHTalbHI 3ajayl Ha JM0OyBaHHS Ta
NEePETBOPEHHS peyOBUH. PO3B’A3y10uM iX, y4HI poOJIATh TEOPETHUUHI Mepea0ayeHHs,
NEePEBIPSIOTh 1X MPABWIBHICTh €KCIEPUMEHTAIBHUM IIJISIXOM, B PE3yJbTaTi 4Oro
NEPEKOHYIOTHCS B 00’ €EKTUBHOMY XapaKTepl HAYKOBOI'O 3HAHHS.

Oco0nuBICTh HABYAJILHOTO XIMIYHOTO €KCIEPUMEHTY MOJISIra€E B TOMY, IO BiH

€ CBO€piI[HI/IM BUKOPHUCTAHHAM B HaBYaHHI CKCIICPUMCHTAJILHOTO MCTOAY, SIKUU
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IIMPOKO BHUKOPUCTOBYETHCS B HAyLl MJISI PO3KPUTTA 3aKOHOMIPHMX 3B’SI3KIB 1
BIJTHOIIIEHb PEYOBUH, JUIsl BUBYEHHSI CYTHOCT1 XIMIYHHUX IPOLIECIB 1 YMOB iX nepeoiry.
B 11boMy ceHCi eKCepUMEHT € OJHOYACHO 1 COocoOOM J100yBaHHS 3HAaHb, 1 BUJAOM
MPAKTUKH, 1O MIITBEPKYE iX ICTUHHICTb.

B pesynbraTi aHanmizy JiTepaTypHUX JDKEpesl 3°SICOBaHO, IO XIMIUYHHMA
€KCIIEPUMEHT BIAIrpa€ CyTTEBY poOJdb B YCHIIIHOMY pPO3B’si3aHHI HaBYaJIbHO-
BUXOBHMX 3aB/IaHb B HaBYaHHI XiMii B TaKuUX HampsiMKax: 1) sik MepBUHHE JKEPENo
MI3HAHHS PEYOBHH Ta SIBUI, 2) AK HEOOXITHUM, a AyKe 4YacTo €IUHHM, 3acid
JOBE/ICHHS MPABUIBLHOCTI a00 MOMUIIKOBOCTI 3p0O0J€HOro nepeadaveHHs, TinoTe3u,
BUCHOBKY, a TaKOX MIATBEp/>KeHHs (UttocTpallii) Oe33amepeuHux IMOJI0KEHb,
MOBIAOMJICHUX y4HTeNeM a00 OepKaHUX YUHSMH 3 MiIPYYHUKA a00 THIIMX JIKEPEIT;
3) sk eauHUA 3acid IS (GOpMyBaHHS TPAKTHYHMX HABUYOK B IOEJHAHHI 3
oOJaHaHHAM, peYOBMHAMU, B JOOYBaHHI Ta PO3Mi3HAHHI PEUOBUH; 4) SIK BaXKJIMBUN
3aci0 sl PO3BUTKY, BIOCKOHAJCHHS Ta 3aKPIJICHHS TEOPETUYHUX 3HAHB; 5) K
MeToJ] (croci®) mepeBipKu 3HaHb Ta YMIHb y4HIB; 6) sk 3aci0 opMyBaHHs 1HTEpeCy
VYHIB [0 BHMBYEHHS XiMIi, PO3BUTKY Y HHMX CIOCTEPEXKIHMBOCTI, JOMUTIMBOCTI,
IHILIaTUBU, MpParHeHHs J0 CaMOCTIMHOTO TMOIIYKY 1 BJIOCKOHAJCHHS 3HaHb Ta
3aCTOCYBaHHSI iX Ha MPaKTHIll; 7) K Ba)XJIUBUU 3aci0 MOJITEXHIYHOTO HABUYAHHS.
MOKa3y 3aCTOCYBaHHA XIMIYHHUX 3HaHb y BUPOOHUUTBI. Bee 1e gae migcraBu BBaKaTu
HaBYAJIbHUM XIMIYHUN €KCIIEPUMEHT OCHOBHUM METOJ0OM HaBUaHHS XiMii.

OCKUTbKM HaBYANbHUI XIMIYHUI €KCIIEPUMEHT € OCOOJIMBUM JIKEPEJIOM 3HAHD,
TO TI3HAaBaJbHA POJb HOr0 B MEpIIy 4YEepry 3yMOBJIEHA HAJIEKHICTIO J0 3aco0iB
Hao4yHOCTI. Posb e 3ac001B HAOUHOCTI B HABYAJIILHOMY MPOIIEC] MOJISTaE B TOMY, IO
BOHU € JUJIl Y4YHIB OO’€KTOM BMBYEHHS, JDKEPEIOM 3HaHb (IpUpPOAHI 00’ €KTH,
KOJIEKII1i, Tpo1iecu) abo CIyTryOTh JOTIOMIXHUM 3aC000M, 1110 BUKOPUCTOBYETHCS J1JIS
KOHKpPETHU3aIlll pI3HUX MOHATH (Ta0Ju1ll, CXeMH, rpadiku TOIIIO).

[IpakTuka 3acBifguye, 0 Y4H1 3700yBarOTh XIMIYHI 3HAHHS JIBOMa LIJISXaMHu.
[lo-nepmie, Oe3nocepeHbO 13 MOpPEeAMETY BUBYEHHS — TIiJ] 4Yac JEMOHCTpAIliH,
MPOBEJICHHI YYHIBCHKOIO €KCHEPUMEHTY, MiA Yac poOdOTH 3 po3JaBaIbHUM

MarepiasioM Tomo. Taki 3HaHHS BUPIBHSIOTBCA TJIMOOKOI YCBIIOMJIEHICTIO Ta
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BHUCOKOIO MIIHICTIO. AJie Yy4HI HE€ MOXYTh OJEpXYyBaTH BCl 3HAHHS Ha OCHOBI
XIMIYHOT'O €KCIIEPUMEHTY. [3 icTOpil MIKOIM BIOMO, 110 CIPOOM HaBUYAaHHA TUIbKU HA
OCHOBI1 0€3M0CEePEeTHBOr0 JIOCBIlY YUHIB (KOMIUIEKCHI TPOrpaMu, 3aBIaHHS-TIPOEKTH,
poOoui KHUIM) 3011HIOBAJIO 3HaHHS, BOHU OyJin 0€3CUCTEMHUMU, (popMaIbHUMU, 0€3
OMOpY Ha 3arajbHl TEOPETUYHI MOJoXeHHs XiMmil. [lo-apyre, ydHi 3700yBaroTh
3HAHHS OIOCEPE/IKOBAaHO — BIJ yuyuTeds abo 3 KHUI, IHIIUMX JKepel. Ause, He
IUBJISTYMCh HA JEesAKl MepeBard OMNOCEPEIKOBAHOIO crnoco0y HaOyBaHHA 3HaHb
(exoHOMIsI yacy, MEHIIIa 3aTpaTa 4yacy TOL[0) 3HaYyHE MIClle B HaBUYAaHHI Mae 3aliMaTu
OesnocepeHe BUBUCHHS MaTepialy 3a JOMOMOTH XIMIYHOT'O EKCIEPUMEHTY, 1100
3aCBO€HHS XIMIYHUX MOHATH MAJIO UYTTEBY OIOPY 1 HE OyJI0 (popManbHUM.

BaxnuBe mni3HaBajibHE 3HAYEHHS Ma€ YYHIBCBKUM EKCIEPUMEHT, B SIKOMY
MOETHYETHCS PO3YMOBA IISUIBHICTh YUHIB 3 NPAakTH4HOW. Lle BUsBIAE€TbCA B TOMY,
0 BUKOHYIOYM JOCHIAM, YYEHb 3MIHIOE OO0’€KT BUBYEHHS. 3 OIJSAy Ha IIe
YUHIBCBKHIM €KCHEpPUMEHT MOe OyTH BIIHECEHHH 10 OJHOrO 3 BHJIIB IPAKTUKH.
BaxxnuBIiCTh YYHIBCBKOTO €KCHEPUMEHTY BHSBISETHCA B TOMY, IO MiJ 4ac Horo
BUKOHAHHS YYHI CaMOCTIHHO 3700yBalOTh 3HAHHS, MPU I[LOMY YTOYHIOIOTHCS
VSBJIEHHS MpPO OO0’€KT BUBYEHHSA; NMPU BUKOHAHHI JOCIIJIIB O3HANOMIIIOIOTHCS 3
METOaMH JIOCHIJKEHHS B XiMiuHIM Hayul. IloenHanHs po3ymoBoi 1 (hi3UUHOL
JISUTBHOCTI € BaXXJIMBOIO YMOBOIO PO3YMOBOT'O PO3BUTKY YUHIB. AKTUBHO BIUIMBAIOUU
Ha TpeIMeT BHUBYEHHS, YYHI TBOPYO MNPUHAMAIOTh yYacTb B JIOCHIIKEHHI, L0
MIJBUINYE iX I1HTEpPEC 10 HaBYaHHS, aKTUBI3ye MuCIeHHS. lIporiec MuciaeHHs
aKTUBI3YETbCS TUM, IO Yy4YHI Oe3mocepellHbO OepyTh Y4acTh y BCIX CTalisx
€KCIIEPUMEHTY: a) MiJl Yac MiATOTOBKM €KCIEPUMEHTY (BUMUTENb CTABUTh HAaBYAIbHY
npo0iemy, 3’sICOBYE, 110 YYHI 3HAIOTh CTOCOBHO MallOyTHBOTO €KCIIEPUMEHTY, B pa3i
noTpedu 3HAHOMHUTBH Y4YHIB 3 TEXHIKOIO EKCIHEPUMEHTY Tolo); ©O) mix yac
CIIOCTEPEXKEHHS E€KCHepUMEHTY; B) Mg 4Yac (QOpPMYJIIOBaHHS BHUCHOBKIB 3
€KCIIEPUMEHTY.

BaxxnuBa posb eKCIIEpuMEHTY B peatizallii J0CIIHUIIBKOTO METO/ly HaBUaHHSI.
«ITig moCHITHUIIBKUM METOJ0OM pO3YMiloTh, sIK 3a3Hauae B. H. BepxoBcbkuii, — Bci

BUIAJKU 3aJy4€HHsS Y4YHIB JO OUIBII YW MEHII CaMOCTIMHOIO pO3B’SI3aHHS 3a
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JOTIOMOTH €KCIIEPUMEHTY 3aBJaHb, sIKI IPOMOHYIOThCS BUKJIagaueM a00 BUHUKAIOTh
B TpoIieci poOOTH, HE3aJIeKHO Bia ix o0csary i xapakrepy» [69, c.18]. Lleit meton
HaBYaHHS JICKUTh B OCHOBI JOCITHUIIBKOTO XIMIYHOTO eKcriepuMeHTy. OcoOInBICTh
Horo mnojsirae B TOMY, IO YYHI 3aBXJAH OAEPXKYIOTh BIJ Yy4YWUTEIs IOCHIIbHE
Mi3HABAJIbHE 3aBJaHHS, SIKE PO3B’A3YEThCS 3a JOMOMOrHW jociiny. Haitbiibir moBHO
JOOCIHIAHUIBKUM ~ EKCHepUMEHT  pealli3yeTbCsd  MiJ  4Yac  pPO3B’S3yBaHHS
€KCIIEpUMEHTAIbHUX 3a7a4 PI3HOr0 CTYNEHS CKJIaJAHOCTI BIIMOBIIHO [0 pIBHSA
MIJTOTOBKY YYHIB.

Sk mokasyroTh JiTepatypHi jkepena [87; 120; 171; 327] naBuanbHHU
XIMIYHUM ~ eKCHepUMEHT CcHpusie peanmizalii MnpoOJIEMHOro, pPO3BHBAJIBHOIO,
OCOOHMCTICHO OpIEHTOBAHOIO HaBYaHHA. B mpoOneMHOMY HaBYaHHI, SK 3a3Haydae
O. C. ZaiineB [171, ¢.240], — ekcriepMEHT HE TUIBKH € UTIOCTPAIIEI0 J0 Marepiany,
0 BHUBYAETHCS, aje W CIyrye JHKEpeJoM HOBUX 3HaHb, (GOpMYy€e B YYHIB
Mi3HABAJIBHUI 1HTEpEC JO HABYAJbHOTO NMPEJAMETY 1 pO3BUBAE TBOpUYE MUCIECHHS. K
nokazanu gociaimpkenns 0. B. Cypina [327-330] mnpoGnemMHME EKCIIEPHUMEHT
3a0e3reuye y4YHSM: a) PO3BUTOK MOTHBAIlli; O) pO3BUTOK 3HaHb Ta BMIiHb iX
3aCTOCOBYBaTM B HOBHUX CHUTyalisix; B) QOpMyBaHHS 1 PO3BUTOK MI3HABAIbHOI
aKTUBHOCTI; T') JOPMYBaHHS 1 PO3BUTOK 1HTEpECY A0 MPEAMETY; 1) HAOYTTs JOCBIAY
TBOPUYOi MAISUIBHOCTI. BUKOpUCTaHHS yuduTeneM MNPOOJIEMHHUX EKCIEPUMEHTATbHUX
3aBJaHb 3POCTAaKY0i CKJIAIHOCTI CIpHUS€E peatizalii 0COOMCTICHO OpIEHTOBAHOIO
HaBYaHHA Ximii [329, c.54].

Benuke BUXOBHE 3HAU€HHS Ma€ €MOLIMHUN BIUIMB XIMIYHOTO €KCIIEPUMEHTY
[118; 250, c¢.136]. ExcriepuMeHT BIUIMBa€E Ha Y4HIB, 3a0e3MeuUyroun ixX IHTEpec sK
30BHIIIHIMH €(EKTaMH, TaK 1 TIMOOKUM BHYTPILIHIM 3MICTOM, BUKJIUKAIOUU MMOYYTTS
3aJI0BOJICHHS OJIep>KaHUMU pe3yibratamu. OKpiM TOro, HaBYAJIBHUN XIMIYHUI
EKCIIEPUMEHT CHpPHsIE TOCUJICHHIO 3arajbHOKYJIbTYPHOTO KOMIIOHEHTAa MIKUIBHOI
XiMI4HOi OCBITU. L[[pOMY crHpusie ICTOPUKO-TII3HABAJIBHUN MaTepiall MpO HAyKOBI
BIJIKPUTTS, OCOOMCTICHI SIKOCTI 1 JOCATHCHHS BuYeHUX-XiMikiB [61]. HaBuanbHuii
XIMIYHUM EKCHEepUMEHT BIJIIpa€ BaXIHUBY pOJIb B EKOJIONIYHOMY BHMXOBaHHI

LIKOJISIPIB, PO3KPUBAE CYTh E€KOJOTIYHUX NpoOsieM, popMye HABHUYKH E€KOJOTTYHO



21
IPaMOTHOI MOBEAIHKY B MOOYTI ¥ AOBKLLII, mo30aBise «xemodoobii» [119; 240; 241;
296]. Ilporpamamu 3 ximii [296, c¢.31] mepenbavyeHo neMOHCTpAIiiiHI JOCITITH, SKI
BUCBITJIIOIOTh BIUIMB XIMIYHUX PEYOBUH, AJKOTOJIO, HAPKOTHYHUX PEYOBHH,
TIOTIOHOTAJIIHHA Ha 310POB’ Sl JIFOIUHH.

HaBuanbHuil XIMIYHHUNA EKCIIEPUMEHT CHpPHUSIE MOCHICHHIO METOAOJOTTYHOT
COPSIMOBAHOCTI MIKUIBHOI XIMIYHOI ocBiTU. B Jlep:kaBHOMY cTaHmapTi 0a30BOi 1
MOBHOI cepenHboi ocBiTH [161, ¢.5, 7] mis XiMi4HOT KOMITOHEHTH 3MICTOBOI JIiHIT
«IIpupo03HaBCTBO» XIMIYHHMM EKCIIEPUMEHT BHU3HAUYEHO OJIHUM 3 METO/IIB
HAyKOBOI'O TMi3HAHHSA B XiMii. B 4YMHHHMX HaBUalbHHMX mporpamax 3 Ximil [296]
nepen0ayeHo 03HAHOMIIEHHS Y4YHIB 3 OCHOBHMUMM METOJaMH 1 (popmMaMu HayKOBOI'O
3HAHHS: CIIOCTEPEKEHHS M EKCHEPUMEHT y XiMil, 3HAYEHHS E€KCIEPUMEHTAIbHOIO
METO/y B XiMIi, 3HaYEHHSI MOJEIIOBAHHS B XIMII.

BogHouac cepen npoaHanmi30BaHMX ~HAmpsiMiB  PO3B’SI3aHHS  HABYAJIBHO-
BUXOBHUX 3aBJaHb 3a JOMNOMOTM HAaBYAJBHOIO XIMIYHOTO €KCHEPUMEHTY
noTpedyroTh, Ha Hally AYMKY, BUCBITJIEHHS: POJb €KCHEPUMEHTY y (OpMyBaHHI
METOJOJOTTYHUX 3HAaHb YYHIB 3 XiMIi, KJIOYOBUX Ta MPEAMETHUX KOMIIETEHIIIM,
BMiHb 1 HABUYOK CAMOOCBITHU TOILIO.

OpraHi3oBy0ouM HaBYaJIbHUN MPOLEC, BUUTENb XIMIi Ma€ 3HATH, K1 (YHKIII
MO>K€ BUKOHYBaTH HaBYAJIbHHUI XIMIYHHMIA €KCHEPUMEHT sIK MeToA HaB4aHHs. CI0BO
«hyHKIIIS» Ma€ KiTbKa 3HA4YCHb, OJTHE 3 AKUX — Mpu3HaveHHs [60, ¢.1552].

Y mnenparoriuniii miteparypi [264, ¢.480] omucyroThbes 3arajabHOIEIArOTIUHI
(GyHKLI{ METO/IB HABYAHHSI: OCBITHS, BUXOBHA, pO3BUBaJIbHA, CHIOHYKAJIbHA. 3 OTJISIAY
Ha 1€ BUHUKJIA NOTpebda AOCHIANTH (PYHKIIi HABYATBLHOTO XIMIYHOIO €KCIEPUMEHTY
SIK METOJly HaBYaHHS X1Mil.

1.3. ®DyHkKuii HABYAJBHOI0 XiMiYHOI 0 eKCIIEPUMEHTY

Y mpolieci HAyKOBOTO JOCHIIKEHHS 3’SICOBAHO, IO /IS HAaBYAJIbHOIO
XIMIYHOTO EKCIEPUMEHTY XapaKTepHI TPU OCHOGHI (DYHKyii: nizHasaibHa — s
3aCBOEHHS OCHOB XiMii, TOCTAHOBKH 1 pO3B’ I3aHHS MPAKTUYHUX POOJIEM, BUSBICHHS
3HAUEHHS XIMIi B CYYaCHOMY JXHWTTI; 6Ux06Ha — Jjid (OpMYyBaHHS NEPEKOHAHbD,

MIATOTOBKM /10 Mpali, OpleHTalli YYHIB Ha XIMIYHI Npodecii; pozeusarvua — s
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HaOyBaHHS 1 BJIOCKOHAJEHHS 3arajbHOHAYKOBHMX 1 MPAaKTUYHUX BMIHb 1 HAaBHUYOK
[246, c.5].

Haesuanvna ynxyis ximiunoeo excnepumenmy TOJATa€ B TOMY, 10 3a HOTO
JOTIOMOTH YYHI OAEPKYIOTh 1H(POpPMAILI0 MPO PEYOBUHHU, iX BIACTUBOCTI, Mepeoir
XIMIYHUX peakIliid, MPUYMHHO-HACIIIKOBI 3B’SI3KM MK HHUMH, METOJAU XIMIYHOT
Hayku. ExcnepumeHT cnpuse (OpMYBaHHIO, BIOCKOHAJIEHHIO Ta KOHTPOJIIO
MPaKTUYHUX BMIHb 1 HABUYOK YUHIB.

HaBuanbHa @QyHKIIS XIMIYHOTO €KCIEPUMEHTY BHSBISETBCS B MpoIleci
peamizaimii  3MICTY  IIKUIBHOI ~ XIMIYHOi ~ OCBITH,  SIKMM  3a3BU4Yail €
YOTUPUKOMIIOHEHTHUM, TOOTO MICTUTh YOTHPU BUIMU 3MICTY: 1) cucTeMy HayKOBHX
3HaHb 3 OCHOB XiMii; 2)cucTteMy BMiHb (CHEI[iaIbHUX, 1HTEJICKTYyaJIbHUX,
3arajJbHOHABYAJIBHUX); 3) JOCBLA TBOPYOI AISUIBHOCTI, HArPOMAJKEHUI JIFOACTBOM Y
rajxy3i XiMIiYHOT HayKW 1 TMPOMMCIOBOCTI; 4) TOCBiJl CTaBJIECHHS 10 HABKOJMIIHBOT
JIMCHOCTI, MEeBHI IiHHICHI opieHTamii [238, ¢.38; 359, ¢.16-17]. Yci 11i yoTHpu BUIH
3MICTY B3a€MO3B’s3aHl. Tak, HE 3HAIOYM 3aKOHOMIPHOCTEH mnepediry XiMIYHOI
peaxiiii, HEeMOXJIUBO 3AIMCHUTH i1 mpakTU4HO (1). be3 excnepuMeHTy HEMOXKIUBO
Ha0yTH TNOBHOILIIHHUX 3HAHb MPO OTOYYIOYI MPEAMETH 1 SBHILA, SIK HE MOXHa IX
no0yTH, HE BMIIOUM MpaloBaTH 3 miApydyHukoMm (2). He Bonopitoun mocBiioMm
TBOPYOI MISUTLHOCTI, YY€Hb OyJi€ CIIPOMOXHUM JIMIIE HA KOMIIOK0Yi i, OCKUTBKH HE
BMi€ TIEPEHOCUTH CBOI 3HAHHS B HOBI cUTYyalli, He BMie Oauntu npobiemy (3). Ha
OCHOBI €MOIIIIHO-BOJILOBOI chepu OCOOMCTOCTI, il CTaBICHHS 10 3HaHb 1 BMIiHb,
3HAHHS MEPEPOCTAIOTh y MEPEKOHAHHA, POpMY€eThCs CBITOTIA (4).

OnaHyBaHHS Y4YHSIMU 3a3HaYE€HUMHU BHUJAMH 3MICTY BiOyBaeTbcs B Ipolieci
HaBualbHOi AismbHOCTL.  B. B. JlaBugoB [156, c¢.45] BUOKpemIlIO€E OCHOBHI
XapaKTepUCTUKN HABUYAJIbHOI JISJIBHOCTI, IIO0 BUPI3HAIOTH ii cepen 1HMMX (GopMm
IisUTbHOCTI: 1) BOHA  CHeliaJibHO CHpsIMOBaHa Ha OBOJIOJIHHA HaBYaJbHUM
MaTtepiaioM 1 po3B’s3aHHS HaBYAIBHUX 3a/1a4; 2) Y HIM 3aCBOIOIOTH 3arajibHi C1ocoOu
T 1 HayKOBl TMOHATTS; 3) HaBYaJbHA MJISUIBHICTH MPUBOJIUTH JI0 3MIH y CaMOMY
cy0’exTi; 4) MPOAYKTOM HABYaJIbHOI IiSNIBHOCTI € CTPYKTYpOBaHE W aKTyali30BaHe

3HaHHS, LI0 BH3HAYa€ iX 3aCTOCyBaHHA Ha mnpaktuli. HaBuanbHa isSIBHICTD
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BIITBOPIOE 3arajibHy CTPYKTYPY JIIOACHKOI MISJIBHOCTI 1 Ma€ CHUIbHI 3 1HIIUMH
BUJIAMU JIISUTBHOCT1 €JIEeMEHTH: Cy0’€KT, 00’ €KT, MeTa, MOTHBH, MPEAMETHUN 3MICT,
3aco0u nisuibHOCTI, pe3ynbTaT [159; 371]. Yci 11 KOMIOHEHTH B3a€MO3B’sI3aHi 1
B32€MO3YMOBJICHI.

OpHiero 3 BiIOMUX 1 (QyHAAMEHTAIBHUX T€OP1i HAaBYaHHS € TeOopis MOETAHOT O
(GbopMyBaHHS PO3YMOBHUX Jii, sIka CIHUPAETHCS HA PO3IJISL] HAaBYAHHS SIK JIFOACBKOI
AisutbHOCTI 1 3anponionoBana I1. 5. INanenepinum [84; 85]. 3rimHo Teopii moeTamHoro
(dhopmMyBaHHS PO3YMOBHUX JI1i JJIs1 MOBHOILIIHHOTO ()OpMYyBaHHS 3HaHb HEOOXIJHA TaKa
MOCJIIJIOBHICTh €TalliB, sfKa MOBMHHA JOTPUMYBATHCS Mil 4Yac (popMyBaHHsS Oynb-
SKOTO MPUHILIUIIOBOIO HOBOTO 3HAHHSL:

I eran — o3HalloMJIeHHsS Y4HIB 3 METOIO [ii 1 CTBOPEHHS Y HUX HEOOXIIHOI
moTuBanii. Il eranm — MosCHEHHA WUISAXYy BUKOHAHHS J1M 1 CKJIaJlaHHA OPIEHTOBHOI
ocHoBu a1 (OO[). Il eran — BukoHaHHs 1 (opMyBaHHS Aii B MarepianbHiil abo
MarepianizoBaHiii ¢opmi. MatepianbHa aisi — 1€ i 3 pealbHUMU TpeAMETaMU
(peaktuBH, mpwiaau, obiamHaHHs). MarepiandizoBaHa Jig — Iie Jii 3a JOMNOMOTH
JeIKUX 3HAKOBO-CMMBOJIIUHMX 3ac001B (MOAENl KpucTaliuHux Ipatok). IV eran —
opopmieHHss Ali AK 30BHIIIHbOMOBHOI (y (opMmi ycHOi ab0 MHUCbMOBOi MOBH).
V eran — ¢opmyBaHHs 1ii B MOBi npo cebe. VI eranm — BUKOHaHHS 111 pO3yMOBO,
MUCJIEHHO (BHYTPIILIHS MOBA MEPEXOUTh B TYMKY).

Buxosna ¢ynkyis ximiunoco excnepumenmy NoJsSITa€ B TOMY, 110 BIH JIa€ 3MOTY
PO3KPUTH TEpe]] YUHSIMU P MOJI0KEHb, BAXKIMBUX Yy CBITOTJISJHOMY BIJHOILIEHHI:
MarepialibHy €JIHICTh Y PpI3HOMAHITHOCTI CIIOJYK, B3a€MO3B’A30K MIK HHMH,
00yMOBJICHICTh TIEPETBOPEHHSI PEUOBHH J1€I0 3aKOHIB MPUPOAU, MIZHAHHSA XIMIYHUX
SBUI, POJb MPAKTUKU Yy IMI3HAaHHI, MOKa3aTh JOCHIA SK 1HCTPYMEHT Ii3HAHHSI;
3IIACHIOBATH €CTETUYHE, €KOJIOT1YHE, TPYA0BE BUXOBAHHS YUHIB.

BaxxnuBa poJib HAaBYAIBHOT'O XIMIYHOTO €KCIEPUMEHTY y peatizallii mpy00602o
guxosanHs y4HiB. IIpakTrika nokasye, o Tpy10B€ BUXOBAHHS IIKOJSPIB peai3yeThCs
3aBISKU: 1) BUKOHAHHS CHCTEMHU JaOOPATOPHMX JOCTIAIB Ta MPAKTUYHHMX POOIT;
2) MPaBUJIBHOT MOCTAHOBKH XIMIYHOTO €KCIEPUMEHTY; 3) BUCBITJIICHHIO ICTOPUYHOTO

aCIEKTy XIMIYHOTO EKCIIEPUMEHTY; 4) 3alIy4eHHs yYHIB J]0 CYCIUIBHO KOPUCHOI Ipalii
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3 obnajHaHHA XiMivyHOTO Kabinety [23; 28; 113; 135; 233]. Bukonyroun 1abopaTopHi
JOCTIIM, TPAKTUYHI POOOTH, YUHI HE TUIBKM O3HAHOMIIIOIOTHCS 3 XIMIYHUM MOCYIOM,
npuiajiaMy, wmaTepiajlaMy, peakTUBaMH, 110 BUKOPUCTOBYIOThCS B  XIMIYHHX
naboparopisix MiANPUEMCTB, a U HAOyBalOTh yMiHb 1 HABUYOK MOHTYBaTH MpUJIaJIH,
BUKOHYBaTH PI3HOMaHITHI XIMiuHI omepalli. BuUKOHyrouM XIMIYHI omeparii, y4Hi
rJIMoO1Ie M CBIIOMILIE 3aCBOIOIOTH OCHOBU XiMil 1 HA0YBAIOTh €J1EMEHTAPHUX TPYJOBUX
yMiHb. [lpaBuiibHa MOCTAHOBKA XIMIYHOTO €KCHEPUMEHTY MpU LbOMY CHpHUsIE
BHUXOBAHHIO B YUHIB 3arajibHO1 KyJbTYpH Mpalll: yMIHHS IUITaHyBaTH poOOTY, TPUMATH B
YUCTOTI poOoUe MICLE, TOACPKYBATH MPABUI TEXHIKA O€3MEKH, peTEIbHO BUKOHYBAaTH
TPYJAOBHIl MpOIEC, KOHTPOIIOBATU pPE3yJbTaTH pOOOTH, E€KOHOMHO BHTpayaTu
MarepiaiabHl pecypcH, T0alInuBO 10 HUX CTaBUTHCS.

[IpaibOBUTICTh MOKHAa BHUXOBYBaTH 1 Ha MNpPHUKJIaJaxX CTaBIEHHS [0 Mpailli
BUJIATHUX BYECHUX-XIMIKIB, 30KpeMa Ha MPUKIaAl ICTOPUYHUX JTOCH1/1B, TOB’ I3aHUX 3
TBOPISIMU XIMIYHOT HAYKH W TEXHIKH.

BaxxnuBuM 3aco00M TpynOBOrO BHUXOBAaHHS y MPOLECI HAaBYAHHS XiMii €
3aJIydeHHsI Y4YHIB JO CYCHUIBHO KOPHUCHOI Mpaii 3 o0JajHaHHsA KaOiHeTy XiMii
CaMOPOOHUMH TNpUJIaZaMH, KOJEKIISIMK CHUPOBHMHHM 1 XIMIYHOI MPOAYKIi MEBHOI
rajiy3i IpoOMHCIIOBOCTI TOLIO.

VY mporieci JOCHKEHHS 3°SCOBAaHO MOXJIMBOCTI HABYAJIBHOIO XIMIYHOTO
EKCTIIEPUMEHTY JUISl eCMmemu4Ho20 8UX068aHHs YUHIB: 1) I€MOHCTpYBaHHS HAOYHUX 1
IIKaBUX JOCHIJIB; 2) YITKUH TMOPSAJOK Yy BEJEHHI JIa0OpPaTOPHOrO TOCHOJAPCTBA;
3) KyJabTypa 3aluCiB Ha JOIIII 1 B 30MIMTaX; 4) BUKOPHCTAHHS Ha ypOKax Ximii
CHeHIAILHO MiIOpaHUX YPHUBKIB 3 XYA0XKHBOI 1 HAYKOBO-TIOMYJISIPHOI JTiTepatypu [2;
4; 16; 256; 280; 302]. OxaliHicTbh, MParHeHHs MATPUMYBATH YUCTOTY BUXOBYETHCS B
VUYHIB YITKMM MOPSAKOM Yy BeJIeHH1 1a00paToOpHOTo rocrnoaapcTa. Yuctora XiMIYHOTO
MOCY/ly, PEaKTUBH 3 YITKO HAMCAHUMM €TUKETKAMHU, MOPSI0K Ha JEMOHCTpAIItHOMY
CTOJIl BUMTENS — BCE L€ JONOMAarae BUXOBYBaTH B YYHIB OXaWHICTb, NMPUBYAE [0
OpraHi30BaHOCTI B pOOOTI, CTa€ HAOYHUM MPUKIAJIOM CIPABXHbOI KyJIbTypH Mparil.
XiMIYHI PIBHSHHS, 110 UIIOCTPYIOTh XIMIYHI MPOLIECH, 3aMUCYIOThCSI Ha JOMLILI B

TaKOMY MOPSIIKY, SIKU 3a0e3reuyBaB Ou HalKpally HA0YHICTb CIPUMMAaHHS.
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3HauyHUU BUXOBHHUU BIUIMB, y TOMY YMCII i €CTETUYHMI, CIIpaBisie HA YUYHIB
BUKOPUCTaHHS Ha ypOKax XiMIi cHeliaJibHO MifiOpaHuX YpPUBKIB 3 XYAOXKHBOI 1
HAyKOBO-TIONYJISIPHOT JIITEPATYpH, MOETUYHUX TBOPIB, SIKI PO3KPHUBAIOTH CYTHICTH
XIMIYHUX MPOIIECIB.

BaxnuBa posib HaBYAJIBHOI'O XIMIYHOIO €KCHEPUMEHTY B €KOJOTIYHOMY
BUXOBaHHI MKOJApiB. [IpakTuka Ta HaykoB1 gociikeHHs [240-243] noka3yoTh,
[0 XIMIYHUN €KOJOTTYHUM €KCHEepPUMEHT crhpusie: 1) po3KpPUTTIO POl XIMIYHHUX
NPOLECIB B )KUTTEAISIBHOCTI )KUBUX OPraHi3MIB 1 B HEXUBIM MPUPOJl; B LILOMY
pa3l BiAMIYAETHCS MO3UTHUBHA POJIb XIMIi B XHUTTI KMBOI 1 HEXHUBOI MPUPOIHU;
2) moka3zy 3ry0OHOTO He00JyMaHOTO BTOPTHEHHS XiMil B OTOYYIOYE CEpPEAOBUIIE i
0 SIKUX BaXXKUX HACHIIAKIB 1€ MOXKE MPUBECTH; 3) BUXOBAHHIO OEpEKIUBOTO,
I'YMAHHOT'O CTaBJIEHHS J10 MPUPOJIM, MPArHeHHs 10 HaOYTTS XIMIYHHUX 3HAaHb MPO
NPUPOAHI TPOUECH 1 YUHHUKH, SIKI MOKYTh HA HUX BILIMHYTH.

Yumana pojb HaBYAIBHOIO XIMIYHOTO €KCIIEPUMEHTY B peani3auii 3aBaaHb
3arajJbHOKYJbTYPHOIO KOHTEKCTY IIKUIBHOI XIMIYHOI OCBITH. BiH nocuioe
3arajbHOKYJbTYPHY KOMIIOHEHTY IIKUIBHOI XIMIYHOI OCBITHM 3aBISKH ICTOPHUKO-
MI3HABAJIBHUM BIJOMOCTSM TMPO HAyKOB1 BIAKPHUTTS, OCOOHMCTICHI $IKOCTI U
JOCATHEHHsI BUeHuX-ximikiB [61; 150].

Pozeusanvna yuxyis ximiunoeo excnepumenmy TOJSTa€E B TOMY, IO BIH
3a0e3mnedye pO3BUTOK PO3YMOBHUX 3AI0HOCTEH YYHIB Ta iX yMIHb KOPUCTYBaTUCS
JIOTITYHUMU NPUMOMaMU MUCJIEHHS, CIIOCTEPIraTH W MOSICHIOBATH XIMIYHI sIBUIIA, 11O
BII0YBalOTbCA B MPUPO/L, JabopaTtopii, HA BUPOOHMUIITBI 1 B TOBCSAKJIECHHOMY KHTTI,
JIOTIYHO 1 JOKa30BO ONMCYBaTH CIOCTEPEKYBaH1 SIBMILA, CaMOCTIHHO 100yBaTH 1
3aCTOCOBYBATH 3HAaHHS; PO3BUBATU TBOPYI 3I0OHOCTI Y4HIB; BHUKJIMKATH B HHUX
IHTEpeC 10 BUBYEHHS XIMIi.

BaxnuBoro  (QyHKII€0 HABYAIBHOIO  XIMIYHOTO €KCHEPUMEHTY €
po3BuBaibHa QyHKIiA. 3a Bu3HaueHHsIM [. C. SAxkumancekoi [376, c.5], HaBuaHH,
sKe 3a0e3Meuye MOBHOILIIHHE 3aCBOEHHS 3HAaHb, (OpPMYy€E HaBYAJbHY JISJBHICTH 1
TUM caMHUM O€3MOCEepeHbO BIUIMBAE HA PO3YMOBHUW PO3BUTOK, 1 € PO3BHUBAJIbHE

HaB4YaHHA.
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Po3BuBasibHE HaBYaHHS MOCTIMHO MepeOdyBae B LEHTPl yBaru Meaaroris,
ncuxonorie. JI. B. 3aukoB [174] cdopmynoBaB Teopild  PO3BUBAIBLHOTO
HaByaHHSI. CyTb OCHOBHUX TMOJIOKEHb I[i€] Teopili 3BOASATHCS N0 TaKOTO:
1. IloOynoBa HaBYaHHS Ha BHCOKOMY, aJie IOCWJIBHOMY pIBHI CKJIAJHOCTI.
2. BuBueHHs Matepially MIBUAKUM TEMIIOM, aJie¢ 3 BpPaxXyBaHHSM JOCTYIHOCTI.
3. Pi3ke mniaBUIEHHS MNUTOMOI Baru TEOPETUUHUX 3HaHb. 4. YCBIJOMJICHHS
YUYHSAMHU MPOLIECY YUIHHS.

[IpakTuka mokasye, 10 HaBYaHHS Y4YHIB 33 JJaHOIO CUCTEMOIO CTBOPIOE YMOBH
IUIsL HAaIIPy»KeHO1 poOOTH Y4YHIB B IpoLieci HA0YTTS HUMU INIMOOKUX 1 MILHUX 3HaHb 1
cupusie iX po3yMOBOMY po3BUTKY. L{i MpUHIMIN NOKIA/1al0ThCS B OCHOBY HAaBUaHHS
pI3HUM TNpeaMeTaM, B TOMY 4YHMCIl ¥ XiMmii, Hampukiaj KoMOiHOBaHa (JIEKLIHHO-
ceMiHapCchKa) cucTeMa HaBuaHHs [154].

Ines popmyBaHHS HaAYKOBO-TEOPETUYHOI'O MUCIICHHS IIKOJISIPIB MOKIaJ€HA B
OCHOBY CHUCTEMH PO3BHBAJIbHOIO HAaBUYAHHS, PO3POOIEHOI IPYIOI0 MICUXOJOTB Mij
kepiBHULITBOM JI. b. Enpkonina ta B. B. laBunmosa [157; 158]. ¥V mporpamax i
MiIPYYHUKAX JIJIsI CTApIIUX KJIACiB, B TOMY YHCII1 1 3 XiMii, BpaxoBaH1 JUJAaKTUYHI
BUMOTH J1aHOI CHUCTEMHU pPO3BUBAJIBHOIO HaB4YaHHA. BoHM BHpaxkaloTbcs B
OCHOBHMX TMpUHIMIAX NOOYIOBM WIKUIBHOTO Kypcy XiMii — TOPUHLHUIHU
ONTUMAJIBHOTO HAOJIMKEHHS TEOPETUUYHMX MUTaHb 0 MOYaTKy KypcCy, NPUHLIMIU
po3BuBajibHOTO HaB4yaHHs [40, c.63-65; 238, c.31]. binemn panHe 3BepTaHHA 10
Teopli Ja€ MOXKJIMBICTh IJIMOIIE BUBYATH HACTYNHUW MaTepial 1 YCHINIHILIE
HaBYaTH IIKOJISPIB 3aCTOCYBAHHIO TEOPETUYHUX 3HAHb, peai3allli IpOrHOCTUYHOT
¢GyHKIIT Teopii.

[lig yac gocnipkeHHs 3°SICOBAHO, L0 HABYAJbHUN XIMIYHMM €KCHEPUMEHT B
YMOBax pO3BUBAJbHOTO HAaBUYAaHHS BUKOHYE, OKPIM OCHOBHUX (DYHKIIM (HaByaibHa,
BUXOBHA, PO3BHMBAJIbHA) 3aJI€KHO Bl MOCTABICHOI METH, IIe ¥ Taki (QyHKII:
CBPHUCTUYHY, KOPUTYBaJIbHY, y3arajJbHIOBAJIbHY Ta A0CTTHULBKY [180, ¢.61].

Eepucmuuna ¢ynxkyis HaBYAJIBHOIO XIMIYHOTO EKCIEPUMEHTY IOB’s3aHa 31
BCTAHOBJICHHSIM YYHSIMU HOBHMX (akTiB, (OpPMYBAHHSIM XIMIYHUX TIOHSTb.

Kopueysanvna ynxyia n03BOJsIE BUMPABIATH TOMUJIKH YYHIB, 3A1MCHIOBATH
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KOHTPOJb 3100yTHX 3HAaHb, BHOCUTH KOPEKTUBH Yy Npolec HaOyBaHHSA YYHSIMHU
€KCIIEpUMEHTAIbHUX YMIHb Ta HAaBUYOK. Y3acanvHiosanvha @yHkyis TOB’g3aHa 31
CTBOPEHHSIM TMEpPEeAyMOB JUIsl BHUCHOBKIB, Yy3arajibHeHb. JlocniOHuybka @QyHKyia
MOB’s13aHa 3 PO3BUTKOM JOCIITHUIIBKUX YMIHb Ta HABUYOK YYHIB 3 aHAJI3y 1 CUHTE3Y
PEUYOBHH, KOHCTPYIOBaHHS MpWIaAiB Ta YCTaHOBOK, ONAaHYBaHHS AOCTYINHUX IS
IITKOJIM METO/1B HaYKOBO-JIOCITHOT pOOOTH.

[IpoGnemy po3BUTKY Y4HIB Mij 4ac HaBYaHHs XiMil gocaiypkysana M. B. 3yesa
[181; 182]. Hero pospoliieHa cucTeMa BIpaB MO0 PO3BUTKY BMIHHS (DiKCyBaTH
XIMIYHUM €KCIIEPUMEHT B YCHIM 1 MUCBMOBIA (opMi, siKi 3a0€3MeUyr0Th PO3BUTOK
VYHIB 1 BOJHOYAC CHPUAIOTH peaiizalii po3BUBaIBHOI (YHKIII HaBYAJIBHOIO
xiMiyHoro ekcnepumenty [182, c¢.133]. M. B. 3yeBa [182, c¢.22] BiaMmiuae Tpu
OCHOBHI HUISIXW 3J1IMCHEHHS BYMTEJIEM DPO3BUBAILHOTO HAaBYAHHS HA YpPOKax XiMii.
[lepmnii 3 HUX NoJsAirae y (popMyBaHHI MIMOIMIKX 3HAHb 3 MPEAMETY; APYTHM HUISIX —
HAaBYaHHS MpUHOMaM pPO3YMOBHUX i (IpuiloMaM MHCIEHHS) 1 TpeTid HuIsuX -
IIMPOKE BHUKOPUCTAHHS TMPUHOMIB 1 METOAIB HABYaHHSA, W10 MaKCHUMAaJlbHO
aKTUBI3YIOTh HABYAJbHY MISJIBHICTh YYHIB, BHUXOBYIOTb y HHMX CAaMOCTIMHICTH 1
MI3HABAJIBHUI 1HTEpEC, CIPUSAIOTb OCMHUCIEHHIO, 3aCTOCYBAaHHIO 3HaHb B PIZHHUX
BHJIaX HABYAJIBHOI 1 MO3aKJIACHOI pOOOTH.

I'. M. YepnoOenbcbka [359, ¢.51-52] BHOKpeMIIIOE OCHOBHI 3aCO0HM PO3BUTKY
VUHIB MiJ 4Yac BUBYEHHS XiMii: |) cucrema Kypcy XiMii, B OCHOBI fKOI JIEXKHUTb
MOCTYIOBUN PO3BUTOK TMOHATH, 2) aKTUBHUWA XapaKTep HABYaJIbHOIO IMPOIECY;
3) CHCTEMHICTh 3HaHb YUHIB; 4)y3arajbHCHHS SK BHIIUH PIBEHb PO3YMOBOI
IISUTbHOCTI; 5) mpoOjeMHe HaBYaHHSA; 6) MIMPOKE BUKOPUCTAHHS 3ac001B HAOYHOCTI,
B TOMY YHCJI1 XIMIYHOTO €KCIIEPUMEHTY, KOMII' FOTEPHOI Ta MYJIbTUMEIINHOT TEXHIKH;
7) cucTeMaTUYHHAN KOHTPOJIb 3HaHb; 8) cuctema XIMIYHUX 3a7ay;
9) nudepeHIiHoBaHMIA MIX1T 10 YUHIB.

Mu noauisieMo AYMKM BYEHHMX IIOAO (QYHKUIA HaBYAJIbHOTO XIMIYHOIO
EKCIIEpUMEHTY. AJle, B JIITEpaTypHUX JIKepeaaxX HE BUCBITIIOETHCS CTUMYIIOBAJIbHA
¢byHkuig excrnepuMeHTy. OCKUIbKM HaBYaJIbHUM XIMIYHMM E€KCIEPUMEHT € METO]

HaBYaHHS, TO BiH 1 BUKOHYE (QyHKIit0 cTMYyItoBaHHs [13, ¢.110].
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Takum yuHOM, peanizanis (YHKII HaBYAIbHOIO XIMIYHOTO €KCIEPUMEHTY
3a0e3neuye SKICHE BHUKOHAHHS EKCIIEPUMEHTAJbHOI YacTHMHM NPOrpaMH 3 XiMii,
crpusie yCHIIHOMY (POpMYyBaHHIO MPAKTUYHUX YMIHb 1 HABUYOK YYHIB.

BukoprcToByouM B HaBYAJbHOMY MpOIEC] XIMIYHUNA €KCIEPUMEHT, yUUTENb
Mae€ 3HaTU He TUTbKU MOro Mi3HaBaJibHE 3HA4YCHHS, PYyHKI, ane i kiacudikaiiro. Lle
COPUYMHIOE  TOTpeOy  JOCHIIUTH  KJIacU(IKAIll0  HABYAJBHOIO  XIMIYHOTO
EKCIIEPUMEHTY, NOT0 BUIU.

1.4. Knacudikaniss HABYaJIbHOI0 XiMiYHOI0 eKCIIEPUMEHTY

Knacudikanis HaB4aaIbHOT0 XIMIYHOIO €KCIIEPUMEHTY JJOCTATHHO BUCBITJICHA B
MeroauuHii itepatypi [15; 35; 40; 69; 75; 195; 238; 246; 250; 254; 259; 353; 359;
364; 367].

B. H. BepxoBchkuii [69, ¢.8] BUOKpeMIIIOBaB A€MOHCTpaliiiHI Ta J1abopaTopHi
nocmian. el migxix momo kiacugikalli IMKUIBHOTO XIMIYHOTO €KCIHEPUMEHTY
BioOpaxkeHU B mporpamax 3 Xximii [287] Ta migpydyHukax 3 XiMmii
B. H. Bepxoscbkoro [70; 71].

B. H. BepxoBcbkuii ta A. J[. CmupHOB [75, ¢.10] pOo3pI3HSIOTH YOTUPU BUIU
XIMIYHOIO HAaBYAJIbHOTO EKCIIEPUMEHTY B CEpelHid IKoji: 1) AeMOHCTpaliiHi
nociinu; 2) nabopaTopHi AoCHin; 3) MpaKTUUHI 3aHATTS; 4) TeMaTUYH1 TPAKTUKYMHU.

K. S. [TapmenoB  [259, ¢.126] BHOKpeMiIOE Taki BUAM HABYAJIBHOIO
EKCIIEpUMEHTY 3 XiMmii: 1) JeMOHCTpauiiHUi eKCIepuMeHT; 2) 1abopaTopHUi
EKCIIEPUMEHT Y4YHIB, SKUU MOAUISETbCS Ha a) QPOHTANBbHI Ja0OpaTOpHI JOCIIIH;
0) npaktuuHi 3aHATTd. Lli€i Toukm 30py mnpurpumyrotbcs H. M. Bypunceka [40,
c.103, 122], I'. M. YUepnoOenbcbka [359, ¢.73, 83], C. I'. llanoBanenko [364, c.285],
I'. I. lllenincekumii Ta A. JI. CmupHoB [367, c.44].

Bonnouac, I'. I. Illenincekuii Ta A. [I. CmupHoB [367, c.44] KOHKPETU3YIOTh
BUIM  XIMIYHOTO  eKClepuMeHTy B  wmkodi: 1. JleMoHcTpamiiiHi  AOCTIAM.
2. JJaboparopui nocnigu. 3. [Ipaktuyni 3aHaTTs. 4. EKCIEpUMEHT 3MIIIAHOTO THUITY.
5. EkcnepuMeHT  Ha TO3aKJacHUX 3aHATTAX. 6. JlomamHiii eKkcnepuMeHT Ta
cnocrepexeHHsl. CyTb eKCIEPUMEHTY 3MIIIAHOTO TUITY MOJSATa€e B TOMY, IO M1 4ac

BUKOPHUCTAHHS JICSIKUX CKJIQJHUX 1 HeOe3MeYHUX JOCIIIIB HA CTOJU YYHIB BUIAIOThH
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BUXIJHI PEYOBMHM 1 KIHUEBI NPOAYKTH peEaKIlii, a caM AOCHI BUKOHYETHCS Ha
J€MOHCTpaliiHOMYy cToJIi Buutens [259, c.127].

M. C. Ilak [254, c.85] BUOKpeMJIIOE JEKUIbKAa THUIIB HIKUIBHOTO XIMIYHOTO
EKCIIEPUMEHTY 3a IX AUAAKTUYHUM Npu3HadeHHsM: 1. JleMoHCTpauiiHui XIMIYHUN
exkcriepuMeHT. 2. Jlabopatopui  XimiuHi  gociiau. 3. JlabopatopHa  poboTa.
4. Ilpaktnuna poodora. 5. Jlaboparopuuil mnpakTukyM. 6. JlomamiHid XiMIYHHHA
excriepuMeHT. 7. LlikaBuil XIMIYHUI €KCIIEpUMEHT.

T. C. Hazaposa, O. A. I'pabenpkuii, B. M. JlaBpoBa [246, c¢.7-8] po3pi3HSIOTh:
1) neMOHCTpaIliiHUI eKCIIEPUMEHT; 2) Ta0opaTOpHi JOCTiAN; 3) MpaKTUYHI 3aHATTS;
4) po3B’sI3yBaHHS CEKCIICPUMCHTAILHUX 3aJ1a4; 5) MPaKTUKYyM; 6) €KCIICPUMEHT Ha
(baKyIbTaTUBHUX Ta MO3AKIACHUX 3aHATTSIX.

B. I1. TapkynoB [238, ¢.101-102] BuoOkpemiFOE Taki BHAM IIKLTBHOTO
XIMIYHOIO €KCIepUMEHTY: 1) IeMOHCTpaliiHui eKcnepuMeHT; 2) JabopaTopHi
poOoTH; 3) IpaKTUYHI 3aHATTA; 4) 1a00PATOPHUIN TPAKTUKYM.

B. C. Ilonocin  [250, c¢.127], M. B.3yeBa [182, c.116] xknacudikyroTh
IIKIJTbHUM ~ XIMIYHUHA ~ €KCIIEPUMEHT Ha 1) 1eMOHCTpaliiiHUil  eKCIIEpUMEHT;
2) nabopaTopHi 10CTiau; 3) IpakKTHYHI pOOOTH.

JI. O. LigetkoB [353, ¢.16-19] Buainse Taki pi3HOBUIY HABYAILHOTO XIMIYHOIO
EKCIIEPUMEHTY: JIEMOHCTpalliiiHuii, JabopaTOpHI MAOCHIAM, MPAKTUYHI 3aHATTA,
€KCIIEPUMEHT Ha MO3aKJIACHUX 3aHATTAX, TOMAIIHI €KCIIEPUMEHTATbHI 3aBIAHHS.

Posrnsparoun mornisaM BYEHMX HIOA0 Kiacuikalii MKUIBHOTO XIMIYHOTO
EKCIIEPUMEHTY, 3BEpPTAEMO YyBary Ha pPO30LKHOCTI B TEpPMIHAX <«J1a00paTOpHi
DOCIIANY 1 «1abopaTopHl poOOTHY, CIIPAKTHUYUHI 3aHATTS» 1 «IPAKTUYHI pOOOTH.

Ha 1o ocobnuBicTs 3BepTae yBary i K. . [lapmeHoB, 3a3Ha4arouu, 1o «4iTKoi
TEPMIHOJIOT1] IO00 BUJIIB XIMIYHOT'O HIKUILHOTO €KCIIEPUMEHTY Ha JIaHWM Yac 11e He
BU3HaueHo. ... llle OuIbmIMI TEPMIHOJOTIYHUN PIZHOOIM TparigeTbes, SKIIO
CHIBCTaBUTH TOM 3MICT, SIKHHA BKIJIaJalOTh B OJHAKOBI TEPMIHM BHKJIaJadl PI3HUX
npeaMeTiB — i3uky, ximii, Giosorii Ta iHmi» [259, ¢.124].

J. M. Kupromikin [197, c.110] 3a3Hauae, 1m0 Y4YHIBCHKUNA EKCHEPUMEHT

BBIMILIOB B IPAKTUKY HaBYaHHS XIMIl B CEpeAHIN IIKOJ1 Y BUTIIAAI PEOPOAYKIINA THX
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MPaKTUYHUX 3aHATh, SKI NPOBOAWIMCH Yy BUIIIM mKodl. BoHu 1 Ha3uBaiuch
MPaKTUYHUMU 200 1a00paTOPHO-NPAKTUYHUMHU 3aHATTSIMU.

OTXe, BHUKOPUCTAaHHS TEPMIHY «IPAKTUYHE 3aHATTI», <«J1a00paTOPHO-
NPaKTUYHE 3aHATTS» Ma€ CBOI KOpeHi y Bulii mikodi [209, ¢.268].

VY nmigpyunukax 3 nenaroriku [208, c.132; 263, c. 277; 341, c.131; 342, c.205;
374, c.340] 3a3HauvaeThbcs, IO JO MPAKTUYHUX METOJIIB HABYAHHS HAJIeKaTh
nabopatopHa poOoTa, MpakTUYHa podoTa.

Haii0Ginpin moBHE BU3HAYEHHS METO/IIB JlabopaTopHa 1 MpakTUYHA podoTa, Ha
Halmy —JOyMKy, 3Haxomumo B mociOnuky II L. [Mizkacuctoro [263, c.272]:
naboparopHa poboTa — 11€ MPOBEJICHHS YUHSIMHU 3a 3aBJIaHHIM YUYUTENs JOCIiIIB a00
BUBUYEHHS OYyJIb-IKOT0 00’€KTa 4M SIBHILA 3a JAOMOMOTH CHELIadbHOr0 00JIaJHAHHS;
MpakTU4YHa poOOTa — 1€ 3aCTOCYBAaHHS YUYHSIMHU 3HaHb Ha MPAKTHUIL, a caMe: YMIHHSA
KOPUCTYBATHCS TEOPIEI0 HA MPAKTHII1, OTIEPYBaHHS 00’ €KTaMU 3 METOK TJIMOIIOro iX
BUBUYCHHS.

[IpoBenemo JiTepaTypHe JOCIIIKEHHS IIOAO0 TIAYMAauy€HHsS BUJIB IIKIUIHHOTO
XIMIYHOTO €KCIIEPUMEHTY.

K. . [lapmenoB  [257, c¢.12] 3a3Hadae, W0 EKCIEPUMEHT HA3UBAIOTh
JIEMOHCTpAIIMHUM, SIKIIIO BiH MPOBOAUTKLCSA B KJacl (a00 ayuTopii) caMuM yduTesieMm
(abo nexktopom) mepen BcuM ckiajgioM yuHiB (ciyxauiB). B. C. ITonocin [250, c.127]
KOHKpPETU3Y€ 1 YTOYHIOE JaHE BHU3HAYEHHS: JEMOHCTPALIMHMA EKCHEPUMEHT -—
EKCIIEPUMEHT, KUl BUKOHYETHCS O€3MOCEpEeHBO BUMTENEM ab0 BUKIMKAHUM JJIs
LBOTO YYHEM, 32 AKTUBHO1 pO3YMOBOI AISUIBHOCTI YYHIB BChOI'O KJIacy.

Ax Bigomo, B. H. BepxoBcbkuit [69, c.16] B mpakTuKy HaBYaHHS XiMii
3aMpoBaJiuB J1a0OpaTOPHUM YPOK SIK OCHOBHY (OpMYy BHUKJIAJaHHS XiMii B
cepenHii mkoi. OCHOBHUM CKJIQJHUKOM J1Ja0OpPaTOPHOTO YPOKY € KOPOTKOYACHI1
YYHIBCHKI JOCHIAH, K1 BKJIIOYAJIHUCh Y BUCTYI YUYUTEIs 3aMICTh J€MOHCTparii. 3
ormsiny Ha ne J[. M. Kupromkin [197, c¢.73] 3a3Hauae, mo ypoku, Kl MICTUIU
BUKJIAJl YUUTENS, SIKUM MepepuBaBcs HA KOPOTKUM Yac YUYHIBCBKHUMHU JOCHIAaAMH,
OJIEpKaJIM Ha3BY «J1ab0OpaTOPHI YPOKU», a KOPOTKOYACHI TOCTIN — «JIab0opaTopHIi

TTOCITIN.
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K. 4. ITapmenoB [261, c.5] Tak nae BU3HAYEHHsS Ja0OpAaTOPHUM JAociigam 1
NPaKTUYHUM 3aHATTAM: (POHTANbHI Ja0OpaToOpHi JOCHIAM — 1€ HEeCKJIaaH1
KOPOTKOYACHI JIOCHI/IH, K1 IPOBOJATHCS CAMUMHU YUHSIMU 11 4aC YPOKY; MPaKTHUHE
3aHATTS — 1€ Taka (opma J1abopaTOPHOTrO EKCIEPUMEHTY, KOJIU Y4YHI CAaMOCTIHHO, B
IHAMBIAYAJIbHOMY TOPSAJIKY, BHUKOHYIOTH pOOOTY 3a I1HCTPYKIII€I0, B CIHELIaJIbHO
BIJIBEJICHUN JUIsl LIbOTO 4ac.

B. 51. Busropchekuii [79, ¢.48-49] 3a3nauae, 110 1ab0opaToOpHi JOCTIIA — BHUJ
CaMOCTIIHOT po0OTH, 10 Nependayae BUKOHAHHS XIMIYHHUX JTOCHIIIB Ha OyIb-IKOMY
eTari ypoKy 3 METOI0 JIONOMOTH YYHSAM NMPOAYKTHUBHIIIE 3aCBOITH HOBUHM MaTepial 1
oJlepKaTH KOHKPETHI, CBIZIOMI 1 MIIHI 3HaHHSA. A NpPaKTUYHI 3aHATTSA, Ha JYMKY
B. 4. BuBtopcbkoro, — 11e BUJI CaMOCTIHHOI pOOOTH, KOJIM y4HI BUKOHYIOTH XIMIYHI
JOCIIAM HAa MEBHOMY YpOIIl Micisi BUBUYEHHS TeMU ab0 po3auly Kypcy Ximii. Bonu
COPUSIIOTh 3aKPIIJIEHHIO OJIEpKaHUX 3HAHb 1 PO3BUTKY BMiIHb 3aCTOCOBYBATH IIi
3HAHHS Ha MPAKTHIIl, a TAKOX (POPMYBAHHIO Ta BAOCKOHAJIEHHIO EKCIIEPUMEHTAIBHUX
yMiHb Ta HaBUYOK [79, ¢.51-52].

I'. I. llenuacekuii, A. JI. CmupaoB  [367, ¢.50-51] 3a3HauvaroTh, 1110
7abopaTopHl JOCHIAM BUKOHYIOTBCS IIiJI Yac YPOKY 3a 3aBJaHHSAM YUMTENs 3
BUKOPUCTAaHHSAM OIUCY JAOCHIAIB 1 €KCHEPUMEHTAIbHUX 3aBJaHb B MIIPYYHHUKY,
YCHHUX MOSCHEHb a00 MUCBMOBUX IHCTPYKUIN. [IpakTuyH1 3aHATTS — 1€ Taka popma
HaBYaJIbHOI pOOOTH, KOJIM YYHI BUKOHYIOTh CAMOCTIHHO XIMIYHI JOCIHIJUA MPOTSITOM
1-2 ypokiB miciisi BUBUEHHS TEMHU YU PO3AULY MporpaMu. MeToro NpakTUYHUX 3aHSITh
€ (QopMyBaHHs, BJIOCKOHAJEHHS 1 3aKpIIUICHHA, a TaKOX IEpeBIpKa HABUYOK B
XIMIYHOMY €KCIIEpUMEHTI 1 B MOBO)KEHH] 3 peuoBuHamu [367, c.57].

BucsiTioroun MeToauKy (akyabTaTUBHUX 3aHATH 3 Ximii, C. B. IbsikoBuy [166,
c.42-43] BuokpeMIIoe Taki (POpMHU YYHIBCHBKOTO €KCIIEPUMEHTY: Ja00paTOPHUMA AOCIHI,
na0opaTOpH1 3aHATTS, JAOOPATOPHUM MPaKTUKyM, NMPAaKTU4HI 3aHATTA. JlabopatopHi
JOCHIIN — L€ OKpPeMi JOCHIAH, SIKI BKIIOYAIOTHCA B YPOKH Iij] Yac BUBYEHHS HOBOT'O
Matepiany abo Ha eTari NepeBIpKH 3HaHb 1 yMiHb. JlabopaTropHe 3aHATTS — OUIBII
TpUBaJla 3a 4YacOM CaMOCTiMHa po0OOTa Y4YHIB, CIPSIMOBaHa Ha BJIOCKOHAJICHHS

NPaKTUYHUX YMIHb 1 HaBUYOK. JlabopaTopHuil NpPakKTUKyM — L€ COKYIHICTb
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71a00paTOPHUX 3aHATh 3 AaHOrO (hakynbTaTUBY. IIpakTHyHE 3aHATTS — L€ MPaKTUYHA
TISTTBHICTh YYHIB, SIKa OXOIUIIOE HE TUIbKM BUKOHAHHS XIMIYHOTO €KCIIEPUMEHTY, a i
po0OTY 3 po3aBaIbHUM MaTepialioM, po3B’A3yBaHHS 33a4, MOJIEIIOBAHHS, OBOJIOIIHHS
npuitoMamMu poOOTH B XiMiuHi#t 1abopaTopii [ 166, ¢.42-43].

Mu ne mnoromkyemocs 3 aymkoro C.I'. lllamoBanenka [364, c.285],
T. C. Hazapogoi, O. A. I'paGenibkoro, B. M. JlaBpoBoi [246, c.7-8],
B. 4. Bustopcbkoro [79, c¢.5] mpo BHOKpEeMJIEHHS B OKpPEMHUH BHJ HaBYAJIBHOIO
€KCIIEPUMEHTY €KCIIEPUMEHTAJIbHUX 3a/1a4, OCKUIBKH iX PO3B’sI3yBaHHS IPOBOJUTHCSA
miJ Yac MNpakTUYHUX POOIT, SK 1 BUKOHAHHA JOCHIAIB 3a 1HCTPYKULIEHO.
ExcriepumeHTanbHl 3a/adyl MOXYTh PO3B’SI3yBaTUCh 3a JIONOMOTM JE€MOHCTpaLii
caMuUM BuuTelneM ab0 y4HAMH, (PpOHTANbHO BCiMa YYHSMH, HEBEJIMKUMHU TIpynaMu
y4HIB a00 OKpeMO KOXHUM yuHeM [79, ¢.57]. OkpiM TOro, Y"HHMUMH MPOTPaMaMH 3
XiMii mepeadaueHo pPO3B’SI3yBaHHSA EKCIEPUMEHTANIbHUX 3adad sK JabopaTopHi
nociau [296, c.15].

VY TepMiH «IEMOHCTpaUIMHUNA EKCHEpPUMEHT» BCl BUEHI METOAMCTH-XIMIKH
BKJIaJIal0Th OJJHO3HAYHUH 3MICT.

Po301kHOCTI y TIyMayeHHAX TEPMIHIB «IPAKTUYHA POOOTA» YU <IIPAKTHYHE
3aHATTS» MOSICHIOIOTHCSl BIUIMBOM BHILOI IIKOJM, 3 $KOi MPAaKTU4YHI 3aHATTS OYiH
MepeHeceHl B cepefHto mkony. [lpu mpoMy cimiji KepyBaTHCS THM, IO B JUAAKTHUIl
cepe/l MPaKTUYHUX METOJIB HaBYaHHS BHOKPEMIIIOIOTH MpakTHuHI podotu [208; 263;
341; 342; 374]. Otxe, OTHUM 3 BHUJIIB YUYHIBCBKOTO €KCIIEPUMEHTY € NMPAKTHUYHI pOOOTH.

BogHouac, TepMiH «IpAaKTUYHE 3aHATTS» JOLUIBHO BXXMBATH, KOJHU Hae MOBa
npo (axkynbTaTUBHI 3aHATTS 3 XIMii, BUBYEHHs XiMii B KJacax 3 MOTJIUOJIECHUM
BUBUYEHHSAM MPEIMETA, /1€ 3aCTOCOBYIOTHCS METOJM HABYaHHS, XapaKTEpHI AJIs BUILO1
mkond. [lpakTuuHi 3aHATTS nependavyaroTh HE TUIBKM BHUKOHAHHS XIMIYHOIO
EKCIIEPUMEHTY, a il po3B’sA3yBaHHs 3a7ay, OBOJOJIHHS MpUHOMaMH J1aOOpPaTOPHOI
TexHiku [166, ¢.42-43].

[lono TepMiHIB «1abopaTopH1 10CHIINY, «I1abopaTopHi poOOTHY», TO IEepeBara
Ha 0011l TepMiHYy «IabopaTopHi PoOOTH», OCKUIBKU B IUJIAKTHUII Cepel MPAaKTUUYHUX

METO/IiB HaBYaHHS BUOKPEMIIIOIOTH JJabopaTopHi podortu [208; 263; 341; 342].
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SIKI10 B3SITM 32 OCHOBY 3MICT YYHIBCBKOTO €KCIIEPUMEHTY, HOr0 TPUBAIICTH,
NPU3HAYEHHS — OKpEeMI1 JIOCHINM, SIKI BKJIIOYAIOTHCS B YPOKHU I/l Yac BUBYEHHS
HOBOI'0 MaTepially, HOro BIOCKOHAaJEHHs1 a00 Ha eTarli NMepeBipKH 3HaHb 1 BMiHb, TO
Mu noromkyemocsi 3 nymkoro C. B. JlpsikoBuua [166, c.42], mo Takuii BuUA
VYHIBCBKOI'O  €KCINEPUMEHTY  CJIiI Ha3uBaTu  jabopatopHi jocminu. lle
niaTBepAKyIoTh 1 npani B. H. Bepxoscrkoro [69, c.8], K. 4. ITapmenosa [261, c.5].
OTxe, THITUM BUJIOM YYHIBCHKOT'O €KCIIEPUMEHTY € JIaDOpaTOpHi TOCTIIH.

OTXe, OCHOBHOI  O3HAKOK  Kiacuikamli  HaBYaJIbHOIO  XIMIYHOTO
eKCIIepuMeHTy € ¢dopMa Horo opranizaiii [166, c.42; 246, c.7; 261, c.5; 353, c.16;
367, ¢.57]. Ilin ¢popmoro opraxizaiiii HaBYaJIbHOT AISUTBHOCTI PO3YMIIOTh 30BHIIIHIN
MPOSB Y3rO/UKEHOI AISNIBHOCTI YYMTENs Ta YYHIB, sIKa 3/IACHIOETHCS B IEBHOMY
nopsaaky [264, ¢.519]. B nmpomeci qocnipkeHHS HaMK 3’sICOBaHi W 1HIII O3HAKW JJIs

kJacu@ikalii HABYaJIbHOTO XIMIYHOTO eKcrepuMeHTy (Tadi. 1.1.).

Tabnuys 1.1.
Kuaacudikauiss HaBYaJIbHOI0 XiMiYHOI0 €eKCIIEPUMEHTY
Ne O3Haku kinacudikarii Bun excriepumeHTy
/i
1. ®dopma opranizarii JleMoHCTpaliiHU eKCIEPUMEHT,
71a00paTOPH1 JOCIIIH, MPAKTUYHI POOOTH

2. JUSUTBHICTD yUUTENS Ta YUHIB Y4uTenbChbKui, YUHIBCHKUN

3. Crnoci0 kepyBaHHS caMOCTiiHOIO | JlOCHITHUIIbKUH, UTIOCTPATUBHUN
poOOTOIO YUHIB 3 BUKOHAHHS
XIMIYHUX JTOCJIIIIB

4, XapakTep omnepaiiii 3 XIMIYHOTO SxicHUH, KUTbKICHUM
EKCIIEPUMEHTY

S. TpuBasticTh NPOIIECIB 1 SBUIIL JIOBroTpuBasinii, KOPOTKOTPUBAIUI

6. 30BHilIHI €(EeKTH TPOLECIB 1 Edexrnuii, manoedekTHHit
SIBHII]

7. Opranizaiiiini ¢opMu HaBYaHHS, | YPOUHMIL, MO3aypOUYHUI
71€ BUKOPUCTOBYETHCS XIMIYHUI
€KCIIEPUMEHT

8. Crnoci06 BUKOHAHHS XIMIYHUX PeanpHuil, yssBHUH, BIpTyaJlbHUN
JOCHIIB

9. KinbkicTph peareHTiB Ta po3mipu | ExcriepuMeHT 3 MajluMu KiIbKOCTSAMHU
oOnagHaHHS pEaKTUBIB, MAKPOECKCIIEPUMEHT

10. | MogentoBaHHSI BUPOOHUYHX ExcriepuMeHT BUPOOHHYOTO 3MICTY
XIMIYHUX TIPOIIECIB
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11. | Bun eneprii, 1o ExcrniepyMeHT 3 eJIEKTPUYHUM CTPYMOM 1
BUKOPHUCTOBYETHCS iJ] Yac 0e3 HhOTO

MPOBECHHS XIMIYHOTO
EKCIIEPUMEHTY

12. | BukopucTaHHs peuOBUH 1 VYKUTKOBUI €KCIIEPUMEHT
MarepiaiiB no0yTy

13. | XiMi4H1 aCIeKTH JOBKLLIS. Exomnoriunmii ekcnepumMeHT
BrnuB XiMIYHMX YMHHUKIB Ha
JOBKULIISA, 3JI0POB’ S JIFOJIUHU

VY mpakTull HaBYaHHS XiMIi TpPaAUIIHHO OPUMHATO MOALT HABYAIBHOTO
XIMIYHOT'O €KCIIEPUMEHTY Ha JE€MOHCTPALINHUMI, SKUM 301HCHIOEThCS yuuTeaeM abo
VUHSIMHU 32 3aBAaHHSAM Y4YWTENs, Ta YYHIBCHKUN, SKUH BUKOHYETHCS YUHAMH Y
BUTJIAI JTAOOPATOPHHUX JOCIIAIB, MPAKTHYHUX poOiIT [259, c.126]. B ocHOBy 1i€i
kjacuikamii MOKJIaJeHO AISIBHICTh YUUTeNs Ta yuHiB. OTXke, MO)KHAa BUOKPEMUTHU
yuumenbcokuti (IEMOHCTpAIIiH1 JOCHiaU) Ta YuHigcbkuti (J1abopaTOpH1 IOCTIIH,
MPaKTUYH1 poOOTH) EKCIIEPUMEHTH.

3aexxHo Bij CrOco0y KepyBaHHS CaMOCTIMHOI pOOOTOI YYHIB 3 BUKOHAHHS
XIMIYHUX JJOCJI/IB HABYAJIbHUI XIMIYHUNA €KCIEPUMEHT KIacU(IKYIOTh Ha TaKl BUJIU:
oocnionuyvkuu Ta intocmpamusnui  [184, c¢.32]. JocCHimHUIBKUI EKCIEPUMEHT
XapaKTepU3y€eThCS TUM, L0 YUHI CTaBIATHCA B TaKl YMOBH MiJ 4ac HOrO BUKOHAHHS,
32 AKUX BOHHM MOXYTh 3700yBaTH 3HAaHHS MEBHOK MIPOIO CAMOCTIMHO. Y4HTENb
TUTBKU K€PYE CIIOCTEPEKEHHIMH YUHIB 3a JOTIOMOTH CJI0Ba 200 JI0MOMarae rnmosiCHUTH
CIOCTEepeXyBaHl SBUIIA Ha OCHOBI Teopii. LIrocTpaTMBHUI  €KCIIEPUMEHT
XapaKTepU3y€eThCsS TUM, IO YYHI CIIOYATKYy JICTAIOTh BIIOMOCTI 13 CJIB y4WTeNs, a
JOCHI] € MiITBEPPKEHHSIM CKa3aHOro. [miocTpaTUBHUI €KCIIEPUMEHT 0a3yeThes, SIK
MpaBUJIO, HA BUKOHAHHI KONIIOIYHUX JJA0OPATOPHUX JOCIHIIIB, & JOCHITHULIBKUN — Ha
YaCTKOBO-MONTYKOBHX Ta JOCIIAHUIIBKUX qociiax [40, ¢.123].

3anexxHo BIJ XapakTepy oOmnepaiiii B Mmporeci MNpOBEACHHS JIOCTIIIB
HAaBYAIbHUN XIMIYHUN SKCTIEPUMEHT PO3JAUICHO Ha sKiCHull Ta KinbkicHutl [15, c.6;
19; 127]. do mepmioro BUIYy HaleKaThb CKCHEPUMEHTH, MIO 0a3yIOThCS HA PEaKIisix

MDK pO3YMHAMH 13 3aCTOCYBaHHSIM HAWIpPOCTIIIOrO XIMIYHOTO mocyay. IHomi mms
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MPOBEJICHH AOCHIIB MOTpiOHE HarpiBaHHA. KUIbKICHMI €KCIEpUMEHT MOoTpedye
BIJIMOBITHOTO OOJIaJIHAHHS, PO3PAaXyHKIB, BHUMIipIoBaHb. [Ipukiazom KiuIbKICHOTO
€KCIIEPUMEHTY € TMPUTOTYBaHHS PO3YMHIB 3 T[EBHMM BMICTOM PO3YMHIOBAHOI
PEYOBHUHM, TOCIIIU MO0 TOBEAEHHS OyI0BU CIOJIYK TOILO.

3aie’XHO Bl TPUBAJIOCTI MPOIECIB 1 SIBUILl PO3PI3HSIOTh 00820MPUBAIULL  Ta
Kopomkompueaniuti  XiMiYHUH ~ ekcmepument  [15, ¢.6; 353, c¢.24]. Mo
KOPOTKOTPUBAJIOTO E€KCHEPUMEHTY HaJlleXaTh EKCHEPUMEHTH, TPUBAIICTh SKHX
MEHIIIe OJHOrO ypoky [257, c¢.77]. lle nemoHcTparliiiHi Ta JabOpaTOpHi AOCIIIH,
npakTu4yHi poOoTu. EkcnepuMeHT, TpHUBadiCThb SKOTO OLIbIIE OJHOIO YpPOKY —
JOBrOTPUBAIMM eKCIiepuMEHT. [0 HBOro HajexaTh 3a3BUYAl JEMOHCTpaIliiH1
JOCIIIIA 3 KOPO31i METalliB, BUPOIIYBaHHS KPUCTaJiB, OpOIHHS TJIOK03u Toio. Ha
Hally JYMKY, JOBTOTPUBAJIMI €KCIIEPUMEHT Kpallle BUKOPUCTOBYBATH Ha YpOKax
XiMii, 3aCTOCOBYIOUHM MPUHOM HEMOBHOI JEMOHCTpALIIl: MPOJIEMOHCTPYBATH PeareHTu
Ta MPOJIYKTH PeaKIiil.

BpaxoBytoun eMOIIHHMN BIUIMB HAa Y4YHIB 30BHIMIHIX €QEeKTIB peakilii,
HaBYAJIbHUI XIMIYHUHA E€KCHEPUMEHT PO3JUISIIOTh HA eghekmHuuii Ta Manoehekmuuil
[274, c.54]. EdexkTHuil eKCnepUMEHT CYMpPOBOKYETHCA SCKPABUMHU 30BHIIIHIMU
edextamMu 1 Oe3mocepeHbO 3IMCHIOE BEJIMKWNA EMOIIMHUN BIUIMB HA Y4YHIB, a
Manoe(EeKTHUH — MAJIONOMITHUMHU 30BHIIIHIMU e(deKTaMu 1 OINOoCepeKOBAHO
BILJIMBA€ HA EMOIIITHUI CTaH y4HIB.

Ha npakTuni HaByYajnbHUH XIMIYHMH  €KCIEPUMEHT pealli3yeThbCid B
peanvHoMy, ysaeHoMy Ta eipmyarvhomy Bumax [122; 163; 171, ¢.243; 177; 182,
c.138; 238, ¢.103]. [lixg yac peanbHOro EKCHEPUMEHTY y4YHI MAIOTh MOXIHUBICThH
0e3nocepeIHbO CIOCTEPIraTh 3a XIMIYHUMM MpoilecamMu Ta siBumamu. Lled Bung
EKCIIEPUMEHTY 0e31ocepeIHbO CIpusie GOPMYBAaHHIO 3HAHb Ta MPAKTUYHUX YMIHb
yuHiB 3 XiMii. Ilig yac ysIBHOro €eKCIIEpUMEHTY YUH1 OyAyIOTh MUCIIEHHEBHUI 00pa3
3M1CHEHHS OKPEMHMX CTajiil XIMIYHOTO EKCIEPUMEHTY 3aBIsAKU iX ysABI. Taki
€KCIIEPUMEHTH NEepPEeBaXKHO MPAKTUKYIOTHCS B CTapUIMX Kiacax, KOJM B YYHIB
HarpoMaJ»KeHO YMMaJiuid JOCB1Jl y MPOBEAEHHI PEaJbHOr0 €KCIEPUMEHTY 1 KOJIHU

BOHHU BUIBHO BOJIOJIIIOTH PO3YMOBUMHU OnepalisiMi. BiH BUKOPUCTOBY€ETHCS Mij Yac
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pPO3B’SI3yBaHHS EKCIEPUMEHTAIbHUX 3aJay, BUKOHAHHS HaBYaJbHO-I0CIIIHUX
3aBJaHb. BipTyanbHuil ekcnepuMeHT mependadae iMiTalilo MpPOUEciB 1 ABULL 3a
JONIOMOTM  KOMIT'IOTEpPHOI TeXHIKM. BipTyanbHi Jgocinigiy MOXYyTh OyTH
BUKOPUCTaH1 JJIsI O3HAMOMJIEHHSA YYHIB 3 TE€XHIKOIO BUKOHAHHSA EKCIEPUMEHTY,
XIMIYHUM TOCYJ0M Ta OOJajJHaHHSAM Oe3MOocepeHhO mepes; poOoTo B KaOIHETI
ximMii abo JoMallHiX yMmMoOBax. AJje Takl JOCHIiAM HEAOCTAaTHbO BIUIMBAIOTH Ha
CTIMKICTh Mi3HABaJIbHOI MOTHUBAIlll YYHIB JI0 €KCIIEPUMEHTY B pPEaJbHUX YMOBaX
[163].

3ajie’)kHO Bi OpraHizaliiHUX (OpM HaBYAHHS XIMii, € BUKOPUCTOBYETHCS
HaBUAJIbHUM XIMIYHUN EKCIIEPUMEHT, PO3PIBHSIOTh VYPOUHUN Ta HO3AYPOUHUL
excnepumenm [353, ¢.18-19]. Jlo ypouHux ¢oOpM HABYAIBLHOIO XIMIYHOI'O
EKCIIEPUMEHTY HaJleXaTh JEMOHCTpaliiiHI Ta J1abopaTOpHi JOCHIAH, MpaKTUYHI
poOoTH, mnpakTukyM. Ilo3aypouHuili €KCIIEpUMEHT BKIIIOYAa€ EKCIEPUMEHT Ha
MO3aKJIACHUX Ta (PaKyIbTATUBHUX 3aHATTAX, JOMAIIHINA €KCIIEPUMEHT.

3aiexxHO  BiJl KUIBKOCTI pEareHTiB Ta po3MipiB  OOJajgHAHHS, IO
BUKOPUCTOBYETHCSI B EKCIEPUMEHTI, BUOKPEMIIOIOTH XIMIYHULU eKCHepumeHm 3
manumu Kitbkocmamu peaxmusie [28; 349; 361]. lleli exkcniepUMEHT IOEIHYE B
YYHIBCBKOMY €KCHEPUMEHTI MaKpOMETOJ 1 KpaluIMHHUM aHajii3, NOpU LOMY
JOCSTaeThCs MaKCUMallbHa O€3MEeYHICTh AOCHIAIB Ta X HAOYHICTh. TBEpAl peHOBHHU
OepyTh crHeniaJbHUMU JIO)KKaMU-[03aTopaMu. Maca peareHTiB B CEpeIHbOMY He
nepebutbinye 1-1,5r (oauH go3aTop MICTUTH B cepeiHboMy 0,5 I' CyX0i peuOBUHHU).
BinmiproBaHHs piivH 3A1MCHIOETHCS 32 JOMOMOTH MINMETKU. Mauti KUIbKOCTI pe4OBHUH
BUKOPUCTOBYIOTh TaKOX 1 B JIEMOHCTPAL[IHHOMY €KCIIEPUMEHTI, SAKIIO MPOEKTYBaTU
JOCTIIA Ha €KpaH, HAIIPHUKIIaJ, B yarikax [lerpi 3a monomoru rpadomnpoekropa [110;
246, ¢.91]. XiMiYHHI SKCIIEPUMEHT 3 MAJIMMU KIUIBKOCTSIMH PEYOBHH, SIK TMOKa3ye
MPaKTUKA, CKOPOYY€E Yac MPOBEACHHS HOCIIAIB, 3MEHUIYEe BUTPATH PEAKTHUBIB Ta
MarepialiB, 3a0e3neuye 0e3neYHICTh JOCTIIIB.

BaxnuBa poib HaBYAJIBHOIO XIMIYHOTO EKCHEPUMEHTY JJI MOJITEXHIYHOT
MITOTOBKU IMIKOJISIPIB: O3HAWOMJIEHHS 3 OCHOBaMHU XIMIYHOTO BUPOOHMIITBA, HOTO

0COONMBOCTAMM, OYIOBOIO amapariB, yMOBaMU MHepediry XIMIYHUX peakIlii,
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XiMi3alli€el0 HapOJHOro TrocrnojapcTBa. Takli €KCIepUMEHTH BUOKPEMIIIOIOTH Y
excnepumenm supobruvozo smicmy [47; 130].

[Ilomo BUKOpUCTaHHS BHJIIB €HEprii HaBYaJIbHUN XIMIYHMM €KCIEpPUMEHT
HOJIUISIIOTh HA eKCnepuMenm 3 eleKmpuuHum cmpymom i 6e3 uvoco [719, c.48; 246,
c.24].

ExcriepumeHT, mij yac SIKOro BUKOPUCTOBYIOTh PEYOBUHU 1 MaTepianu noOyTy
(3acoOu mpaHHs, MUTTS Ta YUILEHHS, JIIKAPChKI IPenapaTu, XapuoBi MPOTYKTH TOIIO)
HA3HMBAlOTh €KCIIEPUMEHTOM Y)KUTKOBOTO XapakTepy, ad0 yorcumrosuti excnepumeHm
[62; 217].

HaBuanbHuil eKCIEpUMEHT, SIKUW pO3KpUBA€E XIMIUHI aCLIEKTH JTIOBKULIS, BIUIUB
XIMIYHUX YMHHUKIB HAa JOBKULISA, 340POB’S JIIOJAWHH, HA3UBAIOTh E€KCHEPUMEHTOM
CKOJIOTTYHOT'0 CIIPSIMYBaHHS a00 exonociunutl excnepumenm [240-243].

TakyM 4YMHOM, Ha OCHOBI aHAI3y MOIJISIB BYCHUX METOJUCTIB-XIMIKIB MO0
K1acu]ikalii HaBYAJIbHOTO XIMIYHOIO €KCIIEPUMEHTY MOKHA JIWTH BUCHOBKY, IIO B XOJi1
ICTOPUYHOTO PO3BUTKY IIKOJM 1 METOAIB BHKJQJAHHS XiMil B HIM BU3HAYWIUCH Takl
OCHOBHI BUJM HABYAJIBHOI'O XIMIYHOT'O €KCIIEPUMEHTY: 1) 1€eMOHCTpaLiiiHUIl €KCIIEpUMEHT
(memoHcTpaiii); 2) mabopaTopHi  Aochiay; 3) MpakTU4Hi  poOOTH; 4) MPaKTUKYM;
5) ekcriepMeHT Ha (haKyJIbTaTHBHHX 3aHATTAX; ©6) €KCIICPUMEHT Ha IM03aKJIaCHUX
3aHATTAX; 7) JoMaliHii excriepument [115; 124; 125; 129; 136; 137; 143; 147].

[IpoananizyBaBmK OCOOJMBOCTI HABYAJIBHOIO XIMIYHOTO EKCHEPUMEHTY SIK
METOy, 3ac00y HaB4YaHHS, 3aC00y HAOYHOCTI, HOTO Mi3HaBaJbHE 3HAUYCHHS, PYHKIII],
Kjacuikamio, MA ALK BUCHOBKY, 1110 HaBYAJIbHUI XIMIYHUNA €KCIIEPUMEHT — 11€
MOJIIKOMIIOHEHTHA, MONi(QYyHKIIIOHAJIbHA CUCTEMA, SIKa PEali3y€eThCS B HABUAJbHOMY
MpoLIeC] MiJT Yac B3a€EMO3B’SI3aHO1 AISUIBHOCTI BUMTENS Ta YUHIB.

VY pe3ynbTaTi JIOCHIIKEHHS 3a3HAYEHMX NUTaHb I[OCTaja HEOOXITHICTh
3’dCyBaTl SIK HaBYAJbHUWA XIMIYHMA EKCIIEPUMEHT peali3yeTbCs B PE3YJIbTaTi
MPAKTUYHOI JIJIbHOCTI YYHIB T4 BUUTENIB XIMIi.

ToMy HacTynmHUM 3aBJ@aHHSAM HAIIOTO HAYKOBOT'O MOLIYKY CTaj0 JOCIIIKEHHS
CTaHy HaBYaJbHOTO XIMIYHOIO EKCIHEPUMEHTY B 3arajJlbHOOCBITHIX HaBYAJIbHHUX

3aKj1a/iax Ta B MATOTOBI MAaHOYTHIX yYUTENIB XiMIi.
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1.5. Ctan npo0eMu HABYAJbHOI0 XiMiYHOI 0 eKCIIEPUMEHTY
B 3araJIbHOOCBITHIX HABYAJBLHUX 3aKJIaAaX TA B MIATOTOBLI Mal0yTHIX
YUYMTEJiB XiMil

[lomanpmi gocmigxeHHs Oyl CHpsSMOBAaHI HA BUBYEHHS CTaHy MPOBEICHHS
MPaKTUYHUX POOIT 3 XiMii, SKOCTI 3HaHb 1 HABUYOK YYHIB B IIKoJax M. Uepkacu Ta
Uepkacbkoi o6macTi. JlochikeHHsT MOKazaid, M0 Y4YHI 37e0UTIIOTO OMaHyBalu
TEXHIKYy poOOTH 3 mpoOipKaMu, KOJO0aMH, IHIIMM XIMIYHUM IOCYIOM, HaBUMIIHCA
3BaXyBaTH pEYOBUHHM, HarpiBaTu 1 BUIAPOBYBATH, (UIBTPYBAaTH PO3UYMHH,
KOPHUCTYBAaTHCS LITATUBaMH, CIUPTIBKOIO Ta IHUIMMHU TNpWIaJaMH JJis HarpiBaHHS.
Bonu, sk mpaBumiio, 3 1HTEpECOM CIIOCTEpIrajgd 3a MnepediroM XIMIYHMX peaklii,
BYACHO 3aKIHUYBaJIM JOCIIIN Ta iX OIHUC.

[lopsan 3 UM TparuisIkcs MPUKPl TOMUWIKM, XUOM B opraHizaiii pooit. Tak,
HalpuKiIaa, CyXl peakTHMBM HACUIAIOTh Ha Mamip, PO3YMHU BHUCTABISIOTH Y
MaJIONpUAATHUX JIJIsl pOOOTH CKIISIHKaxX Ta OaHOUYKAaX, K1 3aKPUBAIOTh TO KOPKOBUMH,
TO TYMOBUMM IpoOKamu, TO mnamepoMm. Jlyke piIKO pO3YMHU I1HAMKATOPIB 1
peakTuBiB, ski jgoporo komTyioTh (Hanpukiang AgNO;3), BumamThes s
KOPUCTYBAaHHS Yy KpamneiabHULSAX. Tparusuiocs, IO €TUKETKM Ha CKISHKax Oyiu
3a0pyIHEH1, 3aJIUTI PO3UMHAMH PEAKTHUBIB.

byBae, 1m0 y4HI HeENpaBWIBHO MEpeOOBTYIOTh pIIMHU B MNpoOiIpKax,
HEMpaBWJIBHO HAarpiBaroTh 1 3aKpIIUIIOIOTh MPOOIpKM B ILITATUBAX, HE 3aBXKIU
€KOHOMHO BHTpPauyalOTh PEaKTHBU, OCOOJMUBO MpuU MNpooOipkoBuX crpodax. Yacto
VYHIB HE NPHUBYAIOTH KOPHUCTYBATHUCA IIJ] Yac EKCIEPUMEHTAIbHOI pPOOOTH
JIOTIaTKaMu Ta IINAaTeIsIMU, BHACIIIOK YOrO BOHHM 3MYILEHI OpaTH peakTUBU pyKaMH
a00 KJIanTUKOM Marnepy.

B okpeMux Bumajkax Ie Ma€ Miclie MOPYIIEHHS MPaBUJ TEXHIKA O€3MeKu: Ml
Yyac HarpiBaHHs PIAMHU B NPOOIpIl YUHI HE CTEXATh 3a HANIPSIMOM OTBOPY MpPOOIpKH,
COpPSIMOBYIOTh MOro B 00JMYYS TOBAapUIlA 1 HE MOMIYalOTh LBOro (HE MOMIYaE 1
BUYUTEJb), HE CTUPAIOTH 31 CTOIY PO3JIIUTUMA PO3UYMH Ta 1HILE.

3HayHO OUIBII MOUIMPEHUMH € HEJOJIKM Yy CKJIaJaHHl y4YHSMH 3BITIB MpPO

IpoBeJeHy MPAKTUYHY POOOTY. IX MOKHA NMOSCHUTH THM, IO JEAKI BUMTENi He
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MPOSIBIISIIOTh HAJIEKHOT BUMOTJIMBOCTI JO Y4YHIB CBO€YACHO, OXailHO, KOPOTKO, aje
3MICTOBHO (hOPMYJIIOBATH CBOIO BiJIMOBi/lb, JO3BOJIAIOTh MUCATH HA ypPOILl YEPHETKH,
a TMOTIM BJOMa NEPEeNHCYBATH HAYUCTO B 3OIIMTH JJsl NpakTUyHuUX pooiT Ile
MOSICHIOETHCS HEJTOOLIIHKOK BUUTENSIMU MPOLECY CKIaIaHHsI 3BITY.

Y BuuTeNniB HEMae €IMHUX BUMOr 1010 (opMmHu ckiaaaaHHs 3BiTY. OJHI
J03BOJIAIOTH 3allMC BUKOHAHOI poOOTH MojAaBaTH y BUIJIAAL po3nosiai. [Ipu mpomy
V4YHi, OMUCYIOYM X1 pOOOTH, IETaJbHO 3YNUHSIIMCS HA TOMY, IO BOHM POOWIH, 1
Majo 3BEpTalOTh yBary Ha Te, K BOHM BHUKOHYBAJIM JAOCHIA, L0 NPU IOMY
crocTepirajid, Mai’ke 30BCIM HE TMOSCHIOIOTh CIHOCTepekeHb. Bcl piBHSAHHSA
popoOJEHUX peakKiliil, Ik MpaBuiIO, MUIIYTh Y KIHII 3BITY.

Okpemi BuWTeNl BUMAararoTh nucatu 3BITH y ¢opmi Tabauili 3 TphOMa
koinoHkamu. Ilepma komoHka wmae 3aroioBok «llo poOumm», apyra — «Ilo
cnocrepiranmn», Tpers — «lloscHeHHs cnocTepekXeHb 1 BACHOBKH.

[Ipu oopmieHH1 3BITIB PO poOOTY yUHI MO3HAYAIOTH PEYOBUHU 3a JOIOMOTHU
XIMIYHUX (OPMYJI, YHUKAIOUU HA3BU PEUYOBUH.

binpuiicte yuuTeniB He (IKCYIOTh CBOIX CIHOCTEPEKEHb 3a BUKOHAHHSIM
YUHSIMH OKpeMHX jJabopaTopHux onepaiiid. Ilpu mepesipui 3BITIB NPO BUKOHAHY
MPaKTUYHY pOOOTY OIIIHKH, SK MpaBUJIO, BUCTABJISAIOTH 3a HANKCAaHHSA 3BITY, a
MPaKTUYH1 YMIHHS 1 HABUYKU YYHIB IIPU LILOMY HE BPaXOBYIOTHCS.

VY MeroanuHid niTepaTtypi 3 XiMil HIAKPECITIOEThCS, 1110 B MPOIECI HABUAHHS
XiMii y HIKOJIAPIB (DOPMYIOTECS YMIHHS: €KCIIEpUMEHTaIbHI, OpraHizaliiHo-TpyA0Bl,
iHTenektyanbHi [195, ¢.85; 251, ¢.168]. 1o ekcrepuMeHTalIbHUX YMiHb HaleXaTh:
1) moBOKEHHST 3 J1a0OpaTOPHUM OOJAJHAHHSAM, MPOOIpKaMH, IITATHBOM Ta IHIII;
2) pOUMHECHHS TBEPAMX pPEYOBUH, HArpiBaHHs, (UIBTPYBaHHS, 3) MOHTYBaHHS
npwiaaiB, 4) NpoBeleHHA XIMIYHUX oOmepaiid; 5) po3Mi3HaBaHHS pPEYOBUH;
6) noOyBaHHs pe4oBUH; 7) 0(hOPMIICHHS pe3yJIbTaTIB.

Axuii Ke CTaH EeKCHEePUMEHTAIbHUX YMIHb 1 HABUYOK YYHIB 3 XIMii?
JlocniKeHHsl MPOBOAMUIN MPOTATOM TPHOX POKIB, BIABIAYIOUM YpPOKHU-TIPAKTHYHI
pobotu B 10 kmacax M. Uepkac. Mu cTaBuiM 3a METY NEPEBIPUTH, YA BMIIOTh Y4HI:

1) HacumaTu TBEpAl PEYOBUHHM 13 PEaKTUBHOI CKIISTHKU B IPOOIPKY 1 HATMBATH PIAUHY
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13 CKJIIHKY B MPOOIpKyY; 2) HArpiBaTH piIiHY B MpoOIipll Ha CIUPTIBLI; 3) NEepeBIpATU
Mpuiajg Ha TEPMETUYHICTD; 5) 100yBaTH 1 30UpaTu ras; 6) NpairoBaTH 3 METAJICBUM
1a00paTOPHUM HITATUBOM.

PesynbTatil criocrepexeHb MOKas3aldu, [0 OUIBIIICTh JECSITUKIACHUKIB HE
YMIIOTh NPAaBWIBHO HAJIMBAaTH PIAMHY B MpoOipKy, HarpiBath ii B mpoOIpii,
KOPUCTYBATHUCh  METaJ€eBUM  JAOOPAaTOPHMM  IITAaTUBOM, HE  NEPEBIPSIIOTH
FePMETUYHICTh NpUIAJy TNepea MPOBEACHHSIM B HbOMY JOCHIIIB 3 Ta3aMH.
HerouHocTi crnoctepiranucss miJ 4Yac BHUKOHAHHS TaKWUX OIEpaliid: HacHUIIaHHS,
HaJMBaHHS, HAarpiBaHHs, BU3HAUYEHHS 3amaxy pPEYOBHH, BUKOPUCTAHHS METaJI€BOIO
71a00paTOPHOTO MITATUBA.

Jlesiki y4yHI NMPaBUJIbHO HAJUBAJIU PIAMHY 3 PEAKTHBHOI CKISHKH B MPOOIPKY,
asie OUTBUIICTh MPUITYCKAJIUCS MOMUJIOK: KJaJId KPHILKY, KOPOK Ha CTLA, HAJJIUIIOK
pPEaKTUBIB 3JIMBAJIM Ha3aJ y PEaKTUBHY CKJSHKY, IiJ Yac HaJIMBAHHS PIAUMHM 13
CKJISSHKM HE CTEeXWJIM, 1100 eTUKeTKa OyJjia MPUKpPUTA JOJIOHEK PYKH, HE 3HIMalU
OCTaHHIO KpaIulio 13 peakTUBHOI CKISTHKUA. CriocTepeKeHHs TOKa3aliy, 10 He BC1 YUHI
BMIIOTh MPAaBUJIBHO HArpiBaTu piiiHy B MpoOipui. Yumano y4yHiB HE 3BEpPTaIH yBary
Ha MPOrpiBaHHA BCi€i MPOOIPKHU, HE JOMAarajucs pIBHOMIPHOIO HArpiBaHHS pPI1IWHH,
YKPIIUTIOBAJIM MPOOIpKy B MPOOIpKOTpUMAaYl MOCEPEANHI; HE TOTPUMYBAIUCH MTPaBUII
TEeXHIKHU 0€3MeKH, COPSIMOBYIOUH OTBIp MPOOIPKU Ha cycifa abo TpuMarouu npooipKy,
10 HAarpiBa€eThCsl, pyKaMH; HE BUKOPUCTOBYBAJIM POOIPKOTPUMAY.

[lin yac BHKOHaHHS JOCHIAIB 1IO0J0 J00yBaHHA Ta3lB, OKpEMi YuHI
3aTPyIHSUIMCA TEPEBIPUTH TEPMETHYUHICTh MPUIANY [Jsl OJEp)KaHHS Tra3iB, SIKUN
CKJIaJlaBcsl 3 TMPOOIpPKH, 3aKpUTOi MPOOKOI 3 Ta30BIABIIHOI TPyOKOK, abo
MPOBOJWIIM 1[I0 OIEpalil0 HESIKICHO — BUKOPUCTOBYBAJIM B OCHOBHOMY IpPOJyBaHHS
MOBITPSI Yepe3 KiHelb ra3oBiIBIAHOI TPyOKU Mpuiady. BulbIIICTh NECATUKIACHUKIB
NEepeBIPsUIM  TEPMETUYHICTh MpUady, 3aHypIOIOYM HOro TMOBHICTIO Y BOZY.
Buninenns 0ynp0amiok ra3y npu oMy He MOMIYaJIH.

JIns HacumaHHS TBEPAMX PEUYOBUH 13 PEAKTUBHOI CKISIHKM B MPOOIpKy
OUTBIIICTh BUKOPUCTOBYBAJIM JIOKEUKH, IIMATENl Ta 1HIII MPUCTOCYBAHHS 1 TUIBKHU

OKpeMi Y4YH1 HacUIaJid PEYOBUHH, HE KOPUCTYIOUHUCH HIIKUMH MPHUCTOCYBAHHSIMH.
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Maiixe HIXTO 3 y4HIB HE 3MOTJIM MPABUIBHO 3aKPINMUTH NPOOIPKY BEPTUKAIBHO B
jarnui J1abopaTopHOro MWITATUBY. YUMano y4HIB YKPIILIIOIOTH JIaKy TakK, 110 BOHA
HE CIUPAETHCS HA OCHOBY 3aTHCKaya, NpoOIpKy 3aTUCKadu B Jamii He Ouls
OTBOPY, a pO3MillyBajdu mocepeauHi abo  OJM3bKO [0 JHA, TBUHT JIalKH
po3mimtyBaiu JiBopyd. Oxpemi y4H1 3aTuUCKald TMpoOipKy Tak, IO BOHA
po3CTpicKyBanacs.

Maiixe Bci yuHI BMIIOTh BU3HAUaTH 3amax peyoBuH. lIpoTe Tparisiucs 1 Taki,
AK1 JJI1 BUSIBJICHHS 3amaxy, MiJIHOCUJIM MOCYAMHY 3 PEaKTUBOM OJIM3BKO A0 HOCY,
MOPYLIYIOYH MPH I[bOMY MpaBUjIa TEXHIKU OE3MEKH.

[Ipo  Hemoniku B EKCHEPUMEHTAJbHIM  MIATOTOBII  BUITYCKHHUKIB
3arajibHOOCBITHIX IIKLI BIIMIYA€THCA B METOAUYHIN Jitepatypi [7, ¢.65; 37, c.64; 93,
c.64; 178, ¢.65; 180, ¢.60; 367, c.65].

{06 HaAMITUTH NUIAXM MOAAIBIIOTO BJOCKOHAJEHHS EKCHEPUMEHTAIbHOI
MIATOTOBKHM BUMTENIB XiMii, MU npoBenu aHkeTyBaHHs 230 yuyuteniB xiMii M. Yepkac
ta Yepkacbkoi o0nacTi (1oaaTok A).

AHani3 pe3yyibTaTiB aHKETYBaHHS 3aCBIUUB, IO CHUCTEMATUYHO MPOBOJSITH
XIMI4YHUM eKCIIEpUMEHT Ha ypokax 78,4% yuurenis, 20% — BiJ BUNAJKy 10 BUNAAKY,
1,7% — 30BCiM HOTO HE BUKOPUCTOBYIOTb.

byno 3’sicoBano, mo 79% yduTeniB CUCTEMATHYHO MPOBOJATH OOTOBOPEHHS
HACJIIKIB €KCNEepUMEHTIB Ha ypoul. IIpore e oOroBopeHHs, sSIK MOKa3ylOTh HaIli
CIIOCTEpPEXKEHHS, HE 3aBXKIU OyBa€ SKICHO OpPraHI30BaHMM. Y KOMEHTapisix A0
€KCIIEPUMEHTY BYMTENIl YacTO BHUKOPHUCTOBYIOTH BHUpPA3W, SAKi 3aTPyIHIOIOTH
OOroBOpeHHSI («... TYT y HAac BUAUISETHCS Ta3 3 PI3KUM 3alaxom», «... MiJl 4Yac
JIOIaBaHHS BOJM JI0 KaJbI[il OKCHUIY B1AOyBae€Thcs MMMIHHSI» 1 T.1.). [lig dyac
OJIHOYACHOT'O TMOSICHEHHS 1 JAEMOHCTPYBAaHHSA JOCIHIJIB YacTO BHHHUKAIOTh BEJIMKI
naysu, Kl mocina0iioTh yBary yuHiB. Yacto OyBae, MO y4HUTENll BUIEPEIKYIOTh
CBOIMM KOMEHTapisiIMU pe3yJdbTaTH JOCHiAY, IO 3HUXKYE IHTEPEC YYHIB JO
COpUiiMaHHs eKCIepUMeHTy. Yumalio yduTesiB XiMii Majo yBaru 3BEpTalOTh Ha
noOiuHi edexTu Jociay, 0 He 3aBkAM 3a0e3leuye HaleXHUH pIBeHb IX

CIIPUMMAaHHS.
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[ikaBi naHi Oynu ofepskaHi Ha Tpere 3anuTaHHA: 11,7% yduTeniB cnovaTrky
Jal0Th TOSICHEHHS, a MOTIM TPOBOMSTH ekcnepumeHT, 14,3% nitoTh HaBIaKH,
OJIHOYACHO 3JIIACHIOITh JEMOHCTpAIlll0 1 TMOSCHEHHA ekcrepuMeHty 43,5%
yuurenis, a 30,5% BUKOPHUCTOBYIOTH BC1 3a3HAUYEH1 BUIIE BaplaHTH 3aJI€KHO Bl METH
13aB/IaHb YPOKY.

AHKeTyBaHHS MOKa3alo, 1o juiie 47,8% ydurteniB XiMii 3BEpPTalOTh yBary Ha
MDKIIPEIMETHI 3B’ 3KM M1 4ac MPOBEICHHS €KCIEPUMEHTY, TUlbkU 59,1% yuurtenis
BUKOPUCTOBYIOTh Ha ypOI[l IPOOJIEMHHUI XIMIUHUIA €KCTIEPUMEHT.

CraBiieHHsT BUMTEINIB JO BUKOPUCTAaHHS Ha YpOKaX ILIKaBUX JIOCHIIAIB pI3HE:
40,4% noCTaTHHLO WIMPOKO BHUKOPUCTOBYIOTH €JIEMEHTH 3alliKaBJICHHS I 4ac
MPOBEJEHHS JOCHIAIB, 55,7% BUKOPUCTOBYIOThH JIUIIE YacTKOBO 1 3,6% B3araii He
BUKOPUCTOBYIOTh. OTKe, BUMTEJl HEOCTATHHO BHUKOPUCTOBYIOTH Ha ypOKax XiMmii
€JIEeMEHTH 3allIKaBJIEHHS [0 BHMBYEHHS MPEAMETY XIMIYHMM EKCIIEPUMEHTOM SIK
3ac000M HaBYAHHS.

VY nmporpamax 3 XiMmii 4iTKO BHU3HAYEHUM NEpeIiK JaOOpaTOPHUX AOCTIAIB Ta
MPaKTUYHUX POOIT, Kl € OOOB’SI3KOBUMHU [UJIi BHKOHAHHS BCIMa BYMTEIISIMH.
Pe3ynbTaTi aHkeTyBaHHS TOKazanu, mo Jjuiie 85,2% y4yuTeniB XiMil MOBHICTIO
BUKOHYIOTb BUMOTH Mporpamu. Pemira yduTeniB BUKOHYIOTh BHUMOI'M IPOTpaMu
JIUIIIE YACTKOBO.

Onnum 13 cnoco6iB (OpMYyBaHHS B YYHIB €KCHEPUMEHTAIBHHUX YMIHb 1
HAaBUYOK € PpO3B’SI3yBaHHS EKCIIEpUMEHTaJbHUX 3ajgad 3 xiMmii. [lepeBaxkna
O1nbuIicTh yunTesiB (83%) po3B’siI3yBaHHIO €KCIIEPUMEHTAIBHUX 3a/1a4 BIJIBOASTh
aume Ti  ypOKHM, SKI BH3HA4Y€HI HOPOrpamMor0 SK MPaKTU4YHI poOOTH
«ExcnepuMeHTanbHE pO3B’sI3yBaHHs 3a1a4 3 TeMu». [Ipu 1boMy BOHU NPOBOJSATH
Jume T1 BaplaHTH JAOCHIAIB, $KI MPOMOHYE NIAPY4YHHUK. Jlumie oxpemi
yuuteni (4,3%) BHUKOPUCTOBYIOTh E€KCIEpUMEHTajbHI 3ajayl MmiJg  4ac
ONMUTYBAaHHS y4HIB.

VY mnpoBeseHHI XIMIYHOTO €KCIIEPUMEHTY Ha YpOKax YUWUTEIsIM 3aBa)kae
BIJICYTHICTh 0aratbox HEOOXIAHUX MpUIaAiB Ta PEaKTUBIB, Ha 110 BKazanu 85,2%

onutaHux yuurteniB. Jleski yuurent (9,1%) 3a3HauwiM, 10 BOHHU BIIYYBAIOTh
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YTPYJIHEHHS B TOMY, 110 HE 3HAIOTh, SIK MPOBECTH OKpemi gociiau. Hapemrti, 5,7%
YUMTEJIB BKA3aJIM HA BIJICYTHICTh €KCIIEPUMEHTAIBHUX YMIHb 1 HABUYOK.

[IpuBepTatoTh yBary AyMKH YUWUTENIB LIOAO0 €KCHEPUMEHTAIBHOI MiATOTOBKH,
OJICp’KaHOI HUMHU Yy BUIIUMX HaBUaJbHUX 3aknagax. Jlume 61,7% yuurteniB ximii
BIJIMOBLIIM, IO €KCHNEPUMEHTANIbHA MIArOTOBKA iX y BHUIIMX HaBYAJIbHMX 3aKjagax
JOCTaTHS JUIsl pOOOTH B IIKOJI1, PEIITa BBAXKAIOTH il HEIOCTATHHOIO.

Buuteni 3a3Haumnu 1 JedIKi OPUYMHU HEAOCTATHHOI EKCIEPUMEHTAIBHOT
NIATOTOBKHM y BUIIMX HaBYAJIbHMX 3aKJaJax, 10 TOTYIOTh yuuTeniB xiMii. Humu e€:
1) mocrifiHe 3MEHIIICHHS TOJIUH HA TPOBEICHHS MPAKTUKYMY 3 METOJIMKU BUKJIAIaHHS
XiMmii; 2) 3MEHIIEHHSI TOJAWH JUIsl MPOBEACHHS MPAKTUKYMy 3 TEXHIKA 1 METOJUKH
XIMIYHOIO ~€KCHEpPUMEHTY; 3) BUKOHaHHs JabOopaTOpHUX 3aHATh 3 XIMIYHHUX
JTUCLUIUTIH B OCHOBHOMY MAa€ HE 1HJUBIIYyallbHUM, a TPYIIOBUHN XapaKTep.

OkpiM TOTO, AOCHIKYBAIUCh A€AKl TPYJAHOLII B MEJAroriyHii MisJIbHOCTI
Ta OCOOJUBOCTI KOHCTPYKTUBHOI JISIBHOCTI YYHUTENIB XiMii 3araJibHOOCBITHBOI
mkonu [106; 107]. Ockinbku XiMisi — Hayka eKCIEpUMEHTallbHa, TO  Hac
LIKaBUJIO NHUTaHHS NP0 PIBEHb KOHCTPYKTHUBHMX YMIHb YYMTENIB XIMii B
JeMOHCTPpYBaHH1 JocaifaiB. I3 1i€r0 MeTow iM 3ampolOHYBajld aHKETY 3
NepesikoM MNeJaroriyHuX YyMiHb Yy JE€MOHCTpyBaHH1 nociuiaiB. KoxxHuii maB
BiiOpaT HaWOUIBII 3HAYYIIl 1 NPOHyMEpyBaTH iX y HOPSAAKY 3MEHUICHHS
3HayymocTi. Ha OCHOBI LMX [JaHUX CKJIaJd IIKajly 3 BOCbMHU BMiHb. B
aHKeTyBaHH1 Opanu ywactb 90 yuurenmiB Ximii. BusHaueHHs piBHA
c(hOpMOBAHOCTI BMIHb MPOBOJUIM METOJOM CaMOaHalli3y BUMTENIB Ha Kypcax
NiABUIIEHHS KBasidikamii. Pe3ynbrat excnepuMeHTy oOpoOisau BIAOMUMHU B
aitepatypi merogamu [204, ¢.62-63]. JociiyKeHHIMH BHSBIICHO, 110 HAHOIIbBII
CKJIaJHI JIJI1 BUUTENIB € NMUTAHHS KOMIIJIEKCHOIO BUKOPHUCTAHHS €KCIEPUMEHTY
Ta 3aco0lB  HAOYHOCTI, BHUKOPHUCTAHHS  MDKIPEAMETHUX 3B SI3KIB Yy
JE€MOHCTpaLiiHOMY €KCIIEpUMEHTI.

AHaji3 eKClepUMEHTaIbHOI NIATOTOBKM YUYWTENIB XIMII Ta ULUIIXH i
MOJAJBIIOTO BJOCKOHAJEHHS HAa CTOPIHKaX METOAMYHOI JIITepaTypu OIUCYE

E. I'. 3notauxos [179].
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VY HOpMaTuBHUX JOKyMeHTax [344, ¢.123-140] BUCBITIIIOETHCS OOTPYHTYBaHHS
TPYAHOIIB YYMTENIB Yy TIOCTAHOBII XIMIYHOTO €KCIIEPUMEHTY Ha JIOCTaTHBO
BHCOKOMY METOJIMYHOMY PiBHI.

1. BixncraBaHHs piBHS MaTepiajJbHOro 3a0e3NneueHHs KaOIHEeTIB XiMii BiJ
3pOCTAI0YMX BUMOT HAyKH 110/I0 TOCTAHOBKHM XIMIYHOTO eKCriepuMeHTy. L npuunna
3yYMOBJICHA HEJOJIIKaMU B CUCTEeM1 3a0€3MEeUeHHs MIKUT 00JalHAaHHSAM Ta XIMIYHUMHU
peaKkTUBaMH Ta HEJOCTATHHOI 1H(MOPMOBAHICTIO YYHUTENIB MPO apceHan 3acoOiB
HaBYaHHS 1 BUXOBAaHHS B HaBYaHHI XiMIii.

2. HeBiAMoBiAHICTH TEXHIKM 1 METOJUKH TMPOBEICHHS OKPEMHUX JOCIiIiB
BUMaraM 0€3MeYHOro 1 HAOYHOTO iX 3A1MCHEHHSI B yMOBax KaOIHETY XIMIi.

3. IlocuneHHs TEOPETUYHOTO PiBHS BUKIIAJIaHHS XIMIil MIABUIIUIO BUMOTH /10
XIMIYHOro excnepumeHTy. i peanizamii 1i€ei BUMOTH HE0OXiHA Oyjla HE TUIBKU
YiTKa po3poOKa METOJMKH, 110 BU3HAYasa (PYHKIIII 1 MICLIe €KCIIEPUMEHTY Ha YpOLll,
ane W OUIbII JTOCKOHANE OOJaJHAaHHS 1 TeXHIKa (MpuiIaau, KOMIUIEKTH JAeTajeil Ta
BY3JI1B JJI1 MOHTYBAaHHs MPUJIAJliB, TPUCTOCYBAHHS ISl IPOEKTYBaHHS JIOCIHIJIIB Ha
€KpaH Ta 1HIIE).

AKTHBHE BIPOBAJKEHHS PI3HOMAHITHUX ayAl0Bi3yalbHUX 3aC001B HaBYaHHS 3
TOTOBOKO BIAMPAIbOBAHOK 1H(OPMAIIIEIO CHPUSIO MOCTYIMOBIM MiAMIHI XIMIYHOTO
eKcrepuMeHTy. HaciinkoMm 1poro crajgo CKOpPOYEHHsS YacTKU MPAKTHYHUX POOIT, iX
MiIMIHA BUKOHAHHSAM OKPEMUX KOPOTKOYACHUX JIOCHIAIB, JIAOOPATOPHUX JOCHTIIIB —
JE€MOHCTpALlI€l0, 1[0 HETaTHMBHO BIUIMHYJIO HAa (POPMYBAaHHSA MPAKTUYHUX YMIHb Ta
HAaBUYOK YYHIB.

4. BaxiIuBUM YMHHUKOM € 1 3MIHa JUIAKTUYHUX (QYHKIIA XIMI4HOTO
€eKCIEPUMEHTY, KU nepecTaB OyTH TUIBKHU 1MIOCTpaTUBHUM. EKciepuMeHT cTaB
BAXKJIMBOIO JIAHKOK NPOOJEMHOr0 MIAXOJAY Y BHUBYEHHI OKpPEMHX MHUTaHb
nporpamMu 3 Ximii. B 0AHUX AMJAKTUYHUX CUTYyalliIX — €KCIEPUMEHT BUXIJIHUU
eTan npoOJieMHOI cUTyalli, B IHIIUX — BiH € 3aBEPIIAJIbHOI0 JAHKOIK B JIAHLIIOTY
Mi3HAHHS, BUBYEHHS MPOOJIEMH, HOTO pOJib — MIATBEPAKEHHS a00 CIPOCTYBaHHS

paHilie BHCYHYTOI MpoOJieMH, TimoTe3u. Take BUKOPUCTAHHS XIMIYHOTO
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€KCIEepUMEHTY B HaBYaHHI IMIJKPECIIOE€ HOro BaXJIUBY pOJb Y HAyKOBOMY

Mi3HAHHI.
OTxe, BHUCOKMA TEOpPETHUYHUU pIBEHb BHUKIAJAHHA OCHOB XiMIi B IIKOJI

HEMOJKJIMBO JOCITTH 0€3 HaJeXHOI OpraHizanii XIMIYHOTO €KCIIEPUMEHTY Ha ypoKax
Ta TO3aKJIACHUX 3aHATTIX [344, c.124].

Sxuii Ke CcTaH EKCINEePUMEHTAIbHUX YMIHb 1 HAaBMYOK 3 XIMii CTYZAEHTIB,
MaiOyTHIX BuMTeniB Ximii? I1lo6 BIAMOBICTH Ha 1€ 3alUTaHHS MU MPOTITOM I ATU
POKIB Mepe] BUBYEHHSIM Kypcy «MeToauKa BUKIAJaHHS IIKUIBHOTO KYypCy XiMii»
INPOBOJMWIM  TEPEBIPKY  EKCHEpUMEHTAIbHUX yMiHb cTydeHTiB IV Kkypcy
OpUpOAHUYOro  ¢akyiabTeTy  Uepkacbkoro  mneAaroriyHoro  iHCTUTYTy. B
€KCIIEpUMEHTI B3sIM y4yacTh Onu3bko 400 cTyneHTiB. Mu craBuiuM 3a MeTy
NEPEeBIPUTH, YA BMIIOTh CTYJEHTHU: 1) HacumaTH TBEpAl PEUOBHUHU 13 PEAKTUBHOI
CKJISTHKM B TPOOIPKY 1 HAJIMBAaTU PIUHY 13 CKISIHKU B MPOOIPKY; 2) HarpiBaTu piAMHY
B MpoOipli Ha COMPTIBLI; 3) NEpPEeBIPATU NPUIAIA Ha T€PMETHUHICTh; 4) 100yBaTH 1
30upaTH rasz; 5) npamoBaTH 3 METaJeBUM J1ab0OpaTOPHUM IITATUBOM. B nocnimkeHHi
MU CKOPUCTAIIUCSA TUM CAMHUM IEPETIKOM €KCIIEPUMEHTATbHUX YMIHb 1 HABUYOK, L0
1 3 yUHSIMU JecsaTuX kinaciB. Llum Mu Hamaranucst 3°sicyBaTH, M BIJIMBA€ HABYAHHSA Y
BUlIl Ha (opmyBaHHS BMIHb 1 HAaBMYOK MailOyTHIX ¢axiBuiB. PesynbTaTtu
JOCHIIKEHHS TIoKa3aHi B Ta0m. 1.2.

Jaui Tabu. 1.2. mokazyroTh, 1110 NEepeBakHa OUIBIIICTh CTYJEHTIB, TOYUHAIOYH
BUBYEHHS WIKUIBHOTO KypCY XiMii, MariOTh JOCTaTHIA pIBEHb E€KCHEPUMEHTAIbHHUX
YMiHb 1 HaBUYOK. [l HacumaHHs TBEPAUX PEUOBHUH 13 PEAKTUBHOI CKISIHKH B
npoOipKy OUIBIIICTh CTY/ICHTIB BUKOPUCTOBYBAJIM IITATEN] 1 TUIBKA OKPEMI CTYJIEHTH
(22,2%) wHacunmanu pedyOBUHHU OE€3MOCEPENIHBbO 13 CKISAHKA B  MpoOOIpKY;
23,8% cTyaeHTiB HENpaBUJIbHO HAIMBAJIM PIAMHY B MPOOIPKY: MiJ 4Yac HaJIUBaHHS
PIAMH 13 CKISHKM HE CTEXWJIM, 100 eTHkKeTka Oyla mpukputa aojoHero. 15,8%
CTYJEHTIB HE BMIIOTh TMPaBWIbHO HArpiBaTd piMHy B MNpoOipLi: HE BCl
BUKOPUCTOBYBAJIM NPOOIPKOTpUMAY, HE 3BEPTad yBard Ha MPOrpiBaHHS MPOOIpKH,

PIBHOMIpHE HarpiBaHHs PiJIUHH.
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Tabnuys 1.2.
CTaH ekcniepuMeHTAJIBHUX YMiHBb 3 XiMil cTyaeHTiB |V kypcey
YepkacbKOro nexarorivHoro iHCTUTYTy y nepioj

10 BUBYCHHS METOAMKH BUKJIAJAHHSA WIKIJIBHOI0 KypCy Ximil

.E Yucnao ekcrepuMeHTaIbHUX Jii:
Ne : “:’( Yo M
i BMinns o E o '
§ § [IpaBunbH1 | HenpaBuibHi IHCZiTI;IﬂCTB
eplg =
1. | Hacunmatu TBepai peyoBunu | 387 301 86
13 pEaKTHUBHOI CKJSHKH B 77 8% 29 20 -
npoOIpKy ’ ’
2. | HanuBatu pLANHY 13 | 387 295 92
CKJISIHKH B POOIPKY 76,2% 23,8% j
3. | HarpiBatu pLAHY B | 387 326 61
npoOIpIll HA CIUPTIBII 84,2% 15,8% -
4. |IlepeBipstu mnpunag Ha | 387 280 92 15
T€PMETUYHICTh 12,4% 23,8% 3,8%
5. | HobyBatu 1 30upatu ra3 | 387 275 112
BUTICHEHHSIM BOIU 71,1% 28,9% B
6. | I[lpamtoBatu 3 wmetaneBum | 387 286 101
1a60pPaTOPHUM INTATHBOM 73,9% 26,1% B
[TpUMITKM: YHUCETBHUK — YHUCIO EKCIEPUMEHTATbHUX [id; 3HaMEHHUK —

BIJICOTKH [IiA.

[TounHaroun poBeeHHs AOCIIIIB 11010 100yBaHHS ra3iB, 3,8% CTY/IEHTIB HE
NEepeBIpsUIM NpUIaJ, HAa TepPMETHYHICTb, a 23,8% CTyAEHTIB MPOBOAMIU LIO MAII0
HEIMpaBWJIBLHO — MPOJYBaHHS MOBITPS Yepe3 ra3oBiABIAHY TPYOKy. 28,9% cTyneHTiB
NPUMYCKAJIUCS MOMUIOK M1 Yyac 30MpaHHs ra3y (KMCHIO) METOJIOM BUTICHEHHS BOJIU
— NPUNUHSIM HarpiBaHHSA NpPOOIpPKM, HE BUHMAalOUM Ta30BIABIAHY TPYOKY 3 BOJIM.
26,1% cTyaeHTIB HENMPaBWIHHO MPAIIOBAIA 3 METAJIEBUM JIA0OPATOPHUM IITATUBOM:
npoOipKy 3aTHCKald B Jamill MocepeuHi abo OJM3bKO 10 JHA, TBUHT JANKH
PO3MIIIlYBaJId JIIBOPYHY.

CrnoctepexeHHs 3a JA1IMH CTYJICHTIB Ha MeJaroriuyHii mpakTUIll MoKa3ye, Mo y

OKpPEMHUX 3 HHUX HE CKOOpPJMHOBAHI PYXH, BOHM HEJOCTATHHO OPIEHTYIOThCS OIS
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JE€MOHCTPALIHHOTO CTOJIa, CTOATh CIHMHOK J0 KJacy, 3aKpUBalOTh PYKaMH BCIO
BUJMMY YaCTUHY MNpuiaAy, a B JESIKAX BHIMAAKaX HENPaBUIBHO BHUCTABISIOTH
NpWiagy 1O BIAHOLIEHHIO 10 yuHIB. He 3aBXau CTYJEHTHM BUKOPUCTOBYIOTH €KpaH
JUISL TJCUJICHHS! CHPUMMAHHS pe3yJIbTaTIB €KCIIEPUMEHTY, HE 3HAlOTh NPHUHIUIIB
KOHTPACTHOCTI  JIEMOHCTpalli, BHACIIJOK 4YOro MNPUIYCKAIOThCS MOMMIIOK.
Hanpuknaza, yacto 3MiHy KOJbOPY JJAKMYCY B KHUCJIOMY CEPEIOBHUILI JEMOHCTPYIOTh
Ha YepBOHOMY (POHI, YTBOPEHHS YOPHOro ocaay — Ha TeMHoMy (oHi. I[IpaktuyHo
HIKOJIM CTYJIEHTU HE€ BUKOPHMCTOBYIOTH JOJATKOBE OCBITJIEHHS JAEMOHCTPALIHHOIO
CTOJTY JUJISl KpaIloro CipuiMaHHs JOCIHITY.

BusiBinenHs 1 aHani3 NpPUYMH HE3aJOBUIBHOTO XIMIYHOTO EKCHEPUMEHTY Yy
3arajJbHOOCBITHIX HAaBYAJIBHUX 3aKJIaJax Ja€ 3MOTY HAMITUTHU LUISIXH MOJAJbIIOrO
BJIOCKOHQJICHHSI ~€KCIEPUMEHTAIBHOI MIATOTOBKM YYUTENIB XiMii y BHUIIMX
HaBUAJIbHUX  3akjajax: |)pereapHuit  BigOIp  yMiHb  JE€MOHCTpPAIIiHOIrO
EKCIEPUMEHTY, HaBYaHHS MaWCTEPHOCTI JEMOHCTPYBaHHS JOCHIAIB; 2) OpraHi3alis
JISUTbHOCTI  MaWOYTHIX — YYMTENiB, IMOB’S3aHOI 3 OOTrOBOPEHHSM pe3yJbTaTiB
eKCIepUMEHTy 1  WOoro  mapajejbHUM  KOMEHTYBaHHSM;  3) 3/1MCHEHHS
Tu(dEepeHIiioBaHOTO Ta 1HAMBIIYaIbHOIO MIAXOAY /10 MOCTAHOBKU JA0OPAaTOPHUX
JOCHIJIIB 1 MPaKTUUYHUX POOIT; 4) MOCUJICHHSI MIATOTOBKU W00 MDKIPEIMETHOTO
€KCIIEPUMEHTY; 5) BUKOPUCTAaHHS pPOJBOBUX IrOp MiJ Yac EKCHepUMEHTAIbHOI
HiIFOTOBKU MalOyTHIX yuuTeniB ximii [179, c.65].

OT1xe, BUHUKae 00’ €KTUBHA MOTpeda y po3poOIl TaKOi METOJAMKHU MIATOTOBKH
CTYJEHTIB, KA yTOCKOHaIWIa O €eKCIIEpUMEHTAIbHY MIATOTOBKY MailOyTHIX y4UTEN1B
XiMii, @ BIAMOBIAHO ¥ moJinmuiaa 6 CTaH HABYAJIBHOIO XIMIYHOTO €KCHEPUMEHTY Y
3arajJbHOOCBITHIX HABUYaJIbHUX 3aKjajax, pPIBEHb EKCIEPUMEHTAJIbHUX YMIiHb 1
HAaBUYOK YYHIB 3 XIMii.

BucHoBku 10 po3aiay I

AHaji3 TCUXOJIOTO-NIEIAroriyHoi  Ta  HAayKOBO-METOJMYHOI  JIITEpaTypu
JIOBOJIUTHL Oe33amepeyHe 3HAUYCHHS €KCIIEPUMEHTY B HayKOBOMY Mi3HaHHI. BiH gae
MOJKJIMBICTb JTOCHII)KYBaTU 00’€KTH HE TUIbKM y 3BHYAMHOMY JJisl iX CTaHl, a i B

€KCIIEPUMEHTATbHUX YMOBAX, 1110 CHpHUSIE MTHOMIOMY PO3YMIHHIO iX cyTi. BUHSATKOBOI
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pOJIl eKCHEepPUMEHT Hal0yB Yy HayKOBHUX JAOCHIKEHHAX. Poib excnepumeHTy sk
KPUTEPIIO ICTUHU OCOOJIMBO HAOYHO MPOCTEXKYETHCA y AOCIALKEHHSIX 3 Ximil. Ls
HayKa, K HisKa 1HIIa, IPYHTY€ETbCS Ha €KCIIEPUMEHTI.

VY pe3ynabTaTi HAyKOBOTO JOCIIIKEHHS 3°5ICOBaHO, II0 B TEOPii Ta METOMAMII]
HaBYaHHS XIMii HAKOMWYEH1 3HAYHI 3HAHHA IO Mi3HaBajJbHE 3HAYEHHS, QYHKIII Ta
BUJIM HABYAJBHOTO XIMIYHOIO €KCIEPUMEHTY. 3’SICOBAHO, 110 MOJ1()YHKIIOHATIbHUN
HaBYaJIbHUI XIMIYHUI €KCIEPUMEHT B MPOILIECI ONMAaHyBaHHS CYyYaCHUMHU XIMIYHUMH
3HAHHSIMU BIJIIpa€e BUPIIATIbHY PO3BUBAJIbHY Ta BUXOBHY POJIb.

O3HailoMJIeHHST 3 XIMIYHUM €KCIIEPUMEHTOM SIK  METOJAOM HayKOBOIO
JOOCHIPKEHHs, OBOJIOAIHHS HABMYKaMU XIMIYHOTO E€KCHEpPUMEHTYBAHHS IS
OJlep>KaHHS HOBMX 3HaHb 1 3aCTOCYBaHHS iX B NPAKTUYHIN JIAJIBHOCTI BIAITpae
BAXKJIMBY POJIb Y PO3KPUTTI 3HAYEHHS HAYKH 1 HAYKOBUX (PAKTIB B )KUTT1 CYCIUIbCTBA.
B mkinbHOMY Kypcl XiMii HaBYalbHUH XIMIYHMA €KCHEPUMEHT € CBOEPITHUM
00’€KTOM BHMBYEHHS, METOJAOM JAOCIIIKEHHS. BiH 0JHOYAcHO ciyrye 1 JKepeiom
3HaHb 1 METOJOM, 1 3acCOOOM HaBYaHHS, BUXOBAHHS, PO3BUTKY Y4YHIB, 1 FOJOBHUM
3ac000M HAOYHOCTI.

VY mpoueci A0CHAIAKEHHS 3’ ICOBAHO, 110 HABYAJIbHUN XIMIYHUNA €KCIIEPUMEHT —
1€ MOJIKOMIIOHEHTHA, MONi(QyHKIIOHAJbHA MEJaroriyHa CUCTeMa, IO IOB’sA3Yy€
TISTBHICT  YUYMTENsl Ta Yy4yHIB, 1 3a0e3meuyye, BUKOPUCTOBYIOUM 3aco0Ou
€KCIIEpUMEHTYBaHHS, HaBYaHHS, BHUXOBAHHS 1 PO3BUTOK Yy4HIB. (OCHOBHUMHU
KOMIIOHEHTAaMH  HaBYAJIBHOIO  XIMIYHOIO E€KCHEpUMEHTY € JIeMOHCTpalliiHi,
1abopaTopHI AOCTIIU, IPAKTUYHI pOOOTH.

JlocmipkeHHsT TTOKa3aad, 1[0 B METOJWIIl 1 TeXHIII HAaBYAJILHOTO XIMIYHOTO
EKCIEPUMEHTY € CyTTeB1 HenoJdiku. OCHOBHI 3 HUX: HEBUKOHAHHS XIMIYHOTO
€KCIIEPUMEHTY, MepeAdauyeHoro MporpaMor0; HEIOCTaTHO TPaMOTHA IOCTaHOBKA
HOro 3 METOAMYHOI 1 TEXHIYHOI TOYOK 30Dy, 110 NPU3BOAUTH 0 MOPYILIEHHS MpPaBHUII
TEXHIKH O€3MeKHu; HEAOCTAaTHIA PIBEHb CPOPMOBAHOCTI €KCIIEPUMEHTAIBHUX YMIHb 1
HAaBUYOK 3 XIMil YYHIB 3arajlbHOOCBITHIX HAaBUaJbHUX 3aKjJajiB; HasSBHICTb
TPYAHOIIIB B YYHUTEIIB IIOJ0 OpraHizailii Ta MPOBEJEHHS XIMIYHOTO €KCIEPUMEHTY

Ha JOCTaTHbO BUCOKOMY METOJUYHOMY PIBHI.
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CrnocrtepexxeHHsl 3a poOOTOI CTYACHTIB BHINMX HaBUaJbHUX 3aKJIaaiB, SIKi
rOTYIOTh BUMTENIB XiMii, MIATBEPIKYE HETOCTATHI iX BMIHHS 1 HABUYKHU 3 XIMIYHOIO
€KCIIEPUMEHTY.

Cran npoOjeMu HaBYAJbHOTO XIMIYHOTO E€KCIIEPUMEHTY B 3arajJbHOOCBITHIX
HaBYaJIbHUX 3aKJIaJax Ta MIArOTOBLI MallOyTHIX y4UTENIB XiMil II0JJ0 BUKOPUCTAHHS
€KCIIEPUMEHTY B HaBYaHHI XiMIi aKkTyaji3ye MNpoOJeMy OHOBJIEHHS METOJMKH 1
TEXHIKH XIMIYHOTO E€KCHEPUMEHTY Yy 3arajlbHOOCBITHIX HaBYaJIbHUX 3aKJaJax, sKa
copusiia 0 MABUIICHHIO PIBHA €KCIEPUMEHTAIBHUX YMIHb 1 HABUUOK YYHIB 3 XIMIi,
MOJOJAHHIO TPYIHOIIIB BYMTENIB Yy TIOCTAHOBII XIMIYHOTO €KCIIEPUMEHTY.
AKTyaJIbHOIO € mpoOjeMa BIOCKOHAJEHHS METOAWYHOI TMiATOTOBKM MaWOyTHIX
VUMTENIB II0A0 OpraHizamii Ta MpPOBEAEHHS XIMIYHOTO €KCIEPUMEHTY Yy
3arajbHOOCBITHIX HaBYaJIbHUX 3aKIagax.

VY pe3ynbTaTi OOCHIKEHHS 3a3HAaUYCHMX NUTaHb I[OCTajda HEOOXITHICTh
BUBYECHHA MpPOOJIEMH CTAHOBJIEHHS 1 PO3BUTKY HABYAJIBHOIO  XIMIYHOIO
EKCIEPUMEHTY Yy 3arajlbHOOCBITHIX HaBYaJbHUX 3akiajax. Taka HEOOXITHICTH
3YMOBJIOETHCSA TUM, IO INIMOOKE PO3YMIHHS aKTyalbHUX MPOOJIEM CYyYaCHOI IIKOJIU
BUMAara€ pi3HOOIYHOTO OCMHUCJEHHS, TBOPYOIO 3aCBOEHHA 1 MPAKTUYHOIO
3aCTOCYBaHHS BCHOTO TOrO, IO BBIWIUIO B CKApOHMIIO BITYM3HSIHOT METOJAUKH
HaBYaHHS XIMIi.

ToMy HacTymHUM 3aBJIaHHSM HAUIOTO HAYKOBOTO MOUIYKY CTajd0 TEOPETHYHE
JTOCIHIIPKEHHSI CTAHOBJICHHSI 1 PO3BUTKY HAaBUYAJbHOIO XIMIYHOIO EKCIEPUMEHTY Y

3araJibHOOCBITHIX HABUYAJIbHUX 3aKJIaJdax.
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PO3ILI I
CTAHOBJIEHHSI TA PO3BUTOK
HABYAJIBHOI'O XIMIYHOTI'O EKCIEPUMEHTY
Y 3ATAJTbHOOCBITHIX HABYAJIBHUX 3AKJAJIAX

VY mporieci JOCTIKEHHS, MU HaMarajimcs 3’scyBaTH: 1) eTanu CTaHOBJICHHS Ta
PO3BUTKY HABYAJIBHOI'O XIMIYHOTO EKCIIEPUMEHTY; 2) 0COOJIMBOCTI HAaBUYAIbHOIO
XIMIYHOIO EKCIIEPUMEHTY Ha pI3HUX e€Tamnax HOoro CTaHOBJIEHHS, PO3BHUTKY Ta
MOJIEpHI3allli 3 METOI0 y3araJlbHeHHs 1 po3pOoOKH HANpsSMiB OHOBJIEHHS 3MICTY,
METOJMKH 1 TEXHIKM HABYaJbHOTO XIMIYHOIO E€KCIIEPUMEHTY B 3arajlbHOOCBITHIX
HaBYaJIbHUX 3aKIagax.

2.1. ETanu cTaHOBJICHHA Ta PO3BUTKY
HABYAJIBbHOI'0 XiMiYHOI0 €KCIIEPUMEHTY

o cTocyeTbcs AOCHILAXKEHHS MPOOJIEMU CTAHOBIEHHS 1 PO3BUTKY XIMIYHOI
OCBITH, XIMIYHOT'O €KCHEPUMEHTY B CEpeIHIX HaBUYaJbHUX 3aKJIaJax, TO
HaiirpyHtoBHime 1i¢ 3poouB K. S. [TapmenoB [259; 260]. Bin BugiiuB duMainy
KUIBKICTh €TamiB B iCTOpIi XiMIi SIK HaBYAJbHOTO MPEIMETY, HABYAJILHOTO XIMIYHOIO
EKCTIEPUMEHTY K METONY HaBUYaHHs. AJie Il TOCHIKEHHs Oyiu mpoBejeHl B 60-x
pokax XX CTOJITTS.

OxkpeMi aclneKTH CTAHOBJEHHS HABYaJIbHOIO XIMIYHOIO E€KCHEPUMEHTY
nocaimkyBanu B. C. Ionocin [276], A. O. benikos [27] Ta iHi.

[cTopuunMit miaxig 10 po3B’sI3aHHS OKPEMHUX MHUTAHb Y BITUU3HSHIA METOJHUIII
HaByaHHA ximii posrisganu BueHi: 1) H. M. bypuncbka Ta B. I. Ctapocra — eranu
PO3BUTKY BITUM3HSAHOI XiMiuHOI ocBitr [39]; 2) JI. I1. Benuuko — etanmu pO3BHTKY
KypCy OpraHiuHO1 XiMil y BITYM3HSHIN 3aranbHOOCBITHIN kol [64]; 3) O. M. JloHik
— (hopMyBaHHS 3MICTY HIKIJIBHOTO Kypcy XiMmil B OCBiTHIN cuctemi Ykpainu [162];
4) H. I. JlykamoBa — eTamy CTaHOBJICHHS Ta PO3BUTKY BITYM3HSHOT METOJIUKH

HaBYaHHSA Ximii [227].
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HaBuanbHuil XIMIYHUHA €KCIIEPUMEHT MPOWIIOB BEIMKUN, CKIaAHUHA 1
CBOEPITHUN LUISIX CBOTO CTAaHOBJIEHHS. Y CTBOPEHH1 HOro HaykoOBUX 3acajl Opayiu
ydyacTb 0araro BYEHMX XIMIKIB, METOJMCTIB 1 BYHUTENIB, MEpy SAKUX HaJIEXKATh
YHUCJICHHI METOJWYHI MOCIOHMKM 3 NMUTaHb XIMIYHOTO €KCIEPUMEHTY, MIIAPYYHUKH 3
XiMii, IATOTOBJIEH] 32 PI3HUX COLIAIbHO-€KOHOMIYHHUX YMOB.

3 orisiy Ha 11€, XPOHOJIOTTYHO MOHA BUOKPEMHTH TaKi €Tanu CTaHOBJICHHS
Ta PO3BUTKY HABYAIBHOTO XIMIYHOT'O €KCIIEPUMEHTY Y 3araJIbHOOCBITHIX HaBYAJIbHUX
3aKianax:

Ilepwuii eman — CTAaHOBJIEHHSI XIMIYHOT'O €KCIIEPUMEHTY SIK METOJY HaBUaHHS
XiMi1, HAKOITMYCHHS METOAMYHUX i7Icii BUKOpHUCTaHHS oro B HaBuaHH1 XimMil (XVIII -
30-T1 poku XX cr.). Lleli etan moB’si3aHUil 13 MPOLIECOM CTAHOBJIEHHA XIMIi fK
HaBUYAJILHOT'O MpeIMeTa y Cepe/IHIM IIKOJII.

Jlpyeuii eman — BUOKPEMJICHHSI OCHOBHUX BHJIIB HAaBYAJIBHOTO XIMIYHOTO
EKCIEPUMEHTY, CTAHOBJICHHS, BJIOCKOHAJICHHS METOAUKH 1 TEXHIKM XIMIYHOTO
excnepumeHTy (30-90-T1 pokn XX ct.). lleli eran moB’si3aHuil 13 GopMyBaHHSIM
CUCTEMAaTHUYHOr0 KYpCy XiMii, HOro BIOCKOHAJICHHSM Mij BIUIMBOM 3aBJaHb, SIKi
CTaBWJIMCh TEpe]l HIKOJIOKO.

Tpemiti eman — MoOJEpHI3allisl 3MICTY, METOJUKH 1 TEXHIKM HABYAJIBHOTO
ximiyHoro ekcnepumenty (90-ti poku XX cr. — mowarok XXl crt.). lleii eran
MOB’sI3aHUM 13 (POPMYBAaHHSAM HOBOI'O 3MICTY XIMIYHOI OCBITH, HOTO MOJAEPHI3ALIEI0
Ha 3acajax 3arajbHOJIIOJICBKUX IIHHOCTEW, TOCHJIEHHSM KYJIbTYpPOJIOTIYHOI,

OCOOHUCTICHO OPIEHTOBAHOI OCBITH.

2.2. CTaHOBJICHHS] HABYAJIbHOI0 XiMiYHOI0 eKCIIEPUMEHTY

B CE€pPeHiX HABYAJIbHMX 3aKJIa/1aX K METOXY HABYAHHSA XiMIl
2.2.1. Hasuanvnuii XiMiuHuii eKcnepumeHnm
Yy HAYKOGill CRAOWUHI RPOBGIOHUX YUEHUX-XIMIKIE

[linBanuHu HABYAIBLHOTO XIMIYHOTO €KCIIEPUMEHTY SIK METOAY HaBYaHHS XiMii

B CEpe/HIX HaBUaJbHUX 3aKjajax OynM 3aKJaJeHl TaKUMH MPOBIJHUMU BUEHHUMH-

ximikamu, sk M. B. JlomonocoB (1711-1765), . 1. Mennenee (1834-1907),
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O. M. bytnepo  (1828-1886). CxapakTepuzyemo MOTJIA I[MX BYEHUX Ha
HaBYAJIbHUH XIMIYHUH ekcniepuMenT [123].

M. B. JIoMoHOCOB CTBOpUB Ieplly XiMiuHy Jadopatopito npu IlerepOyp3bKkiii
akaneMii Hayk (1748), B sikiil caM MpOBOAMB JOCIHIIU 3 METaNyprii, FIPHUYOi CIIPaBH,
CKJITHOTO 1 KEpaMI4HOro BHpPOOHMIITBA, TEXHIYHOI XiMii. B XiMiuHili naGopartopii
CTyIeHTH AxajneMii HaOyBaJiM NpPaKTUYHUX HABUYOK, BUKOHYBaJW JOCIIIH,
OB’ s13aH1 3 HABYAIBHOIO 1 HAYKOBO-/IOCITHOIO POOOTOIO.

Ha BucokoMy piBHi, y CBITJII BUMOI' TOIO 4acy BUE€HHUU pO3pOoOMB BKa3iBKU
IIOJI0 TEXHIKM 1 METOAMKM XIMIYHOTrO ekcrepumeHTy. B mpaui «EnemenTtu
MaTeMaTUYHOI XIMii» BUYCHHUH BOEpIlle BU3HAYUB 10 HOBOMY 3aBJaHHs XIMii, BUCYHYB
BUMOT'M J0 0Ci0, IO MpauipioTh y ramy3i ximii. BiH BBakaB, IO CHpaBKHIM
JOOCIIAHUK «ICTUHHOI XIMIi» MOBMHEH OYTH HE TUIBKM JOOpPUM HPAKTUKOM —
EKCIIEPUMEHTATOpOM, ajie W JA00puUM TeopeTUKOM-(pi1ocohoM, BMITH JOBOJIUTU
nizHa"e [225, c.71]. BaxnauBuM BBa)ka€ NHUTAHHA NOPO B3AEMO3B’SI30K Teopii 1
MPAKTUKH EKCIIEPUMEHTY: «OJUH JOCHi sI CTaBIIO BHILE, HDK TUCAYY AYMOK,
MOPOJIKEHUX TIIBLKH ysaBOIO» [225, c.125].

M. B. JIoMOHOCOB IPONIOHYBaB BUKOPUCTOBYBATU €KCIIEPUMEHT SIK JIKEPEIIO
3HaHb, 3aCTOCOBYIOUM IHIYKTUBHUN MeTo. Ilpu npomy gociigu mpomnoHyBaiaocs
HE TUIBKM JAE€MOHCTPYBaTH, ajie ¥ 00OB’A3KOBO CYNPOBOIXYBAaTH MOSCHEHHSIMHU,
«KYIHO C pacCyXJeHUsMU». BaXJMBUM € 1 MOBTOPEHHS JOCHIAIB: «MHUCICHHI
MIpKYBaHHS OPOXKYIOThCSI HAJIIMHUMU 1 KIJIbKa pa3iB MOBTOPEHUMHU JOCITITaMMU»
[225, c.424].

M. B. JIoMOHOCOB 3a3HauaB, 10 PEYOBUHU CJ1Jl BUBYATH 3 KUIBKICHOT 1 IKICHOT
CTOpIH. 3MIHY BJIACTUBOCTEH PEYOBMH CIIJ CHIBCTABIATH 13 3MIHAMM X CKIaay, a
NEPETBOPEHHS PEYOBUH MOSICHIOBATH MPUPOAHIMU NPUYMHAMHU SIK PE3YyIbTaT PyXy
KOPIYCKYJI, 3 AKX CKJIaJIal0ThCSl PEUOBUHHU.

He Brpatmiim cBoro 3HaueHHs aymku M. B. JloMoHOCOBa T11po  poJib
€KCIIEpUMEHTY IiJ 4Yac BUBYEHHS XiIMIi Ta IHIIUMX MPUPOJHUYMX CHOJIYK. BiH
3a3HayaB, 1[0 «XIMIi JKOJHMM YWHOM HABYWUTHCS HEMOJKJIMBO, He Oayaum camoi

NPaKTUKHU 1 He Oepydyuch 3a XiMivHi oneparii» [226, c.48].
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Benuuesne nenaroriune 3HaueHHs Mae HaykoBa criaamuna J[. 1. Menneneena i,
30KpemMa, #oro (QyHaamMeHTadpHUE niapydyHuk «OcHOBU Ximily [234; 235].
CxapakTepu3yeMO NUTaHHS HaBYAJIBHOIO XIMIYHOTO €KCHEPUMEHTY B IIbOMY
HIAPYYHUKY BUYEHOTO.

B «OcHoBax XiMii» €KCHEPUMEHT ONUCAaHUM B ICTOPUYHOMY IUIaHI 3
BUKOPUCTAaHHSAM MPUHOMIB 1HAYKIIT 1 AeayKuii. baraTto qociigiB onucaHo B MEpIIMX
14 poszainax. Omnuc OOCHIAIB CIYTye HAarpOMaJKEHHIO 0araThoX PI3HOMAHITHUX
(dakTiB, fKI BUKOPUCTOBYIOTHCS ISl BUBYEHHSI MEPIOJIUYHOTO 3aKOHY 1 CHUCTEMHU
xiMiuHuX eneMeHTiB. [lotim B «OcHoOBax XiMii» B)K€ MEHIIE OMUCYETHCA JOCIIIIB,
OCKUIbKM BJIACTUBOCTI PEUOBUH PO3TISJAIOTHCS HAa OCHOBI MEPIOJMYHOTO 3aKOHY 1
CUCTEMHU XIMIYHUX €JIEeMEHTIB. B minpydyHuky omucaHo 65 [Oe€MOHCTpaliiHHMX
nabopatopHux npuiajiB, 19 mpuiaaiB cneniaibHOro npusHadeHHs. Jlo mpunasis
CHELIabHOTO MPU3HAYEHHS HaJleXaTh: €BIIOMETp, PETOPTH, MpWIAId Js
MOTJIMHAHHS a00 BUCYIYBaHHA ra3iB, Fa30METp NEPEHOCHUN METaJeBUi, CYyIIMIbHA
MIJIHa BaHHA, IpUJIaJ] A 100yBaHHS ras3iB 0€3 HarpiBaHHs TOLIO.

B «OcHoBax XiMii» Ha BUCOKOMY HayKOBOMY pPIBHIi, XapaKT€pHOMY JJisi TOrO
4yacy, BHCYBAIOThCS 3HA4YHI TMEJAroriuHi BUMOTH JO HABYAJIBHOTO XIMIYHOTO
EKCIEPUMEHTY: TPOCTOTa, HAOYHICTh, Oe3neuHicTh. [I. [. Menaenees BiamaBas
nepesary J0ciiaM 3 BUKOPUCTAaHHSAM MPOCTHX NpuiiafiB. Tak, po3KiIajaHHS BOJU
€JIEKTPUYHUM CTPYMOM TPOMNOHYETHCA MPOBOJUTH B MPOCTOMY MpHIIAIl, IO
CKJIQJA€ThCsl 13 3ICHYTOI TPYOKH, BCTABJICHHX B Hei €leKTpoiB 1 mpoOipok. s
3a0€3Me4YeHHs] HAOUHOCTI EKCIIEPUMEHTY 3 razaMu aBTop «OCHOB XiMIi» PEKOMEHYE
Opartu ckisiHi BaHHU [234, ¢.359].

3nauyny ysary [JI.I. MengeneeB HajmaBaB Oesmeili MHPOBEACHHS JIOCTIIIB.
Hamnpukmnan, B onucax AocChifiB 3 HaTpieM, O€PTOJIETOBOIO CLLIIO, TPUMYYHUM Ta30M
Ta IHIIMMU pEYOBMHAMHU BIH BKa3yBaB Ha MOXJIMBICTb BHOYXy Yy BHUIAAKYy
HEMpaBWJIBHOI TEXHIKM BHKOHAHHS AOCHiAiB. ABTOp «OCHOB XiMii» y OaraThbox
BUIIAJIKaX MPOMOHYE 3aMIHATH OAH1 PEAKTUBU IHIIUMU. K IHAUKATOPH BIH MPOIMOHYE
BUKOPUCTOBYBATH HE TUIbKH JIAKMYC, aJle i1 HACTOSITHKU BOJIOIIOK, (pianok Touro [234,

c.454]. Okpim TOrO, MPOIMOHYBAB pereHepyBatu cpidiio 3 PpikcaxxHOro po3uuny [235,



54
c.642]. Ha nmocratHboMy piBHI B «OcCHOBax XiMmii» BUCBITJIEHa TEXHIKa XIMIYHHX
onepauiid: (QUIBTPYBaHHs, HarpiBaHHs, 30HMpaHHsA Tra3yBaTUX pPEYOBUH TOIIO.
3aciyroBye Ha yBary BapiaTUBHICTb JEMOHCTpAIIMHUX JOCIIiIIB, 30KpeMa, JOCIIIB,
110/10 TOOYBaHHS KUCHIO.

Pozrnssnemo nornsanu O. M. byTiiepoBa Ha poib XIMIYHOTO €KCIEPUMEHTY B
HaBUYaJIbHOMY Mpolieci. BiH BBaxaB, 1110 YCIIIITHE BUBYEHHSI XiM1i MOKJIUBE JIUIIIE TT1]1
yac IIMPOKOTO BHUKOPUCTAHHS JIEMOHCTPALIHHOTO EKCIEPUMEHTY Ha JIeKIisIX, a
TaKOX 1] 4ac MPOBEACHHS MPAKTUYHUX 3aHSITh.

O. M. byTtiepoB BHCIOBIIOBaB JAYMKY MpO T€, IO YYHIB CHIJ] CIOYaTKy
3HaMOMUTH 3 (akTamu, XIMIYHUMHU JOCIIJaMH 1 Ha L1 OCHOBI NEPEXOAUTH MO
y3arajibHeHb, 3aKOHIB. «3a JOMOMOrH JociiliB, — nucaB O. M. bytnepos, — ciryxaui
03HAHOMITIOIOTHCS CIIOYATKY 13 30BHIIIHBOIO CTOPOHOIO XIMIYHUX SIBHIL, a MOTIM, — 3
dakramu, IO Al JOCHIAW, — BUBOJATHCA 3arajlbHi BUCHOBKHM MPO 3aKOHH,
BUPOOJICHI HAYKOIO, 1 sIKI TOSICHIOKOTH 111 paktu» [50, ¢.74].

O. M. byrtnepoB 3a3HayaB, 10 TUIBKH «EKCIIEPUMEHTAIbHI JOCIIKEHHS
JaJyTh HAM OCHOBH JIS ICTUHHOT XiMi4HOT Teopii...» [51, ¢.37].

Bemukoro 3nauenns O. M. bytnepoB HazaBaB cnocrepexkeHHio. Ha oro
IYMKY, CIOCTEpIraTd — O3Hadyae 0auyuTh Bce, BCl JPIOHUI, CIOCTEPIraTh — L€
NPUPOAHUI Hap, KUl He OyIb-KOMY JaHUI: «... HE y BCIX € OJHAKOBOI MIpOIO
MPUPOAHUI 1ap CHOCTEPEXKIMBOCTI. IHKOIU TpamiseTbes, MO IO JUBIATHCA 1 HE
MOBHICTIO 0a4aTh, — 0ayaTh, aje He crocTepiraTb» [52, ¢.21].

Posrasinyti nornsimu M. B. Jlomonocosa, JI. I. Menneneesa, O. M. bytneposa
Ha XIMIYHUWA €KCIIEPUMEHT CHOHYKAIOTh J0 HACTYNMHHMX y3arajbHEHb. BueHI-XiMIKH
apryMEHTOBAHO BHUCBITIIOIOTh POJIb EKCHEPUMEHTY B HABUYAJIbHOMY IPOLECI SIK
JpKepena 3HaHb, HAarpoMaKeHHs (pakTiB, METOAY HaBuaHHs ximii. Humu 3aknaneHi
MiABaJIMHU METOJIMKHU 1 TEXHIKM HAaBYAJIBHOTO €KCIEPHUMEHTY, 30KpeMa BHUMOTH 0
EKCIEPUMEHTY — MPOCTOTa, HAOYHICTb, OE€3MEYHICTh, HEOOXITHICTh MOSICHEHHS,
MOBTOPEHHS. [3 TEXHIKM €KCIepMMEHTY 3aciyroBYIOTh Ha yBary T€XHIKa XIMIYHHMX
onepauiid — (GUIbTpyBaHHS, HarpiBaHHs, 30MpaHHs ra3yBaTUX PEYOBUH, pereHepanis

BIJIXOJIIB XIMIYHUX MPOILECIB, BUKOPUCTAHHS Y)KUTKOBUX pedoBUH. Ha nocraTHbOMY
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piBHI cpOpMYIbOBaHI BUMOTH JI0 XIMIKa-JOCTIHUKA: BMIHHS €KCIIEPUMEHTYBATH,
CIIOCTEPITraTH, y3araJibHIOBaTH, pOOUTHU TEOPETUYHI BUCHOBKH. 3a3Hau€H1 MUTAaHHS HE
BTPaTWJIM CBOrO 3HAY€HHS 1 HAa CYYaCHOMY e€Tali PO3BUTKY 1 BJIOCKOHAJIEHHS
HABYAJILHOT'O XIMIYHOTO €KCTIEPUMEHTY.

Takum umHOM, pociiicbki BueHi-xiMiku M. B. Jlomonocos, /I. I. Mennenees,
O. M. BytnepoB, neaaroriudi ifei AKUX y MNOAAJIbIIOMY Majd BEJIMKHUH BIUIMB Ha
HIKIJIbHY XIMIYHY OCBITY, 3aKJIaJId OCHOBH HABYAJIBHOT'O XIMIYHOTO €KCIIEPUMEHTY.

VY pesynbTaTi HayKOBOTO JOCIIJKEHHSI MOCTajJia HEOOXIAHICTh PO3KPUTTS B
ICTOPUYHOMY aCIMEKTlI CTAaHOBJEHHS HABYAJIbHOIO XIMIYHOIO EKCIEPUMEHTY Y
Cepe/iHIX HaBYaIbHUX 3aKiIaaax.

ToMy HacTymHUM 3aBJaHHSM HAIIOr0 HAYKOBOT'O MOIIYKY CTaJl0 TEOPETHYHE
JOOCHIDKEHHSI  IIOA0  OCOOJMBOCTEH  CTAHOBJEHHS  HABYAJIBHOIO  XIMIYHOIO

EKCIIEPUMEHTY B CEpEIHIX HaBYAJIbHUX 3aKJIaJax.

2.2.2. Cmanoenenusa HABYANbHO20 XIMIYHO20 eKCnEePUMEHNLY

6 CepeoHiX HABYANbHUX 3aK1a0aX

VY mporieci ananizy sitepatrypHux jpkepen [259; 260] 3’sicoBano, mo mepiiri
IIKOJIM K Jep>KaBHI 3akiyiaau 3’ sBuircs B nepion pedpopmu Iletpa 1. B 3B’s13Ky 3 um
BUHUKJIA TocTpa mnoTpeba B creuianmictax. CTBopeHl Oyiau TIpHMYI, MEAMYHI,
BIMCHKOBI, T€OJI€3UYHI Ta IHINI IIKOJIW, B SIKUX JaBAJIUCS MEPEBAXKHO TEXHIUHI
3HAHHS, II0 COUPAIMUCA HA €JIEMEHTH NMPUPOJHNYO-HAYKOBUX BimoMocTeil. i mkonu
B OCHOBHOMY pealli3yBaju CHeIlajJbHy MiJATOTOBKY. 3BHYaHO, CEPEeAHBOT
3arajbHOOCBITHBOI LIKOJIM, B Cy4acHOMY ii pO3yMiHHI, B 1ieil mepioA e He Oyrno. B
HaBYAJIbHUX IUJIAHAX IIKLI I[bOTO MEPIOAY HA3BH TAKOTO HABYAIBHOTO MPEIMETY, SIK
ximist, He Oyno [260, c¢.13-14]. Ximiro TpuBainii yac BUBYAIM B CKiaai (Hi3uku abo
NpUPOAO3HABCTBAa (HEXMBa mpupona). BimomocTi 3 ximii Oyiaum oOMmexeHl 1
MOJIABAIUCS Yy BUIJISAI OKPEMUX HAIPSAMIB y MIJPYYHUKAX 3 LIUX MpeaMeTiB. Bukman
Marepiaily OyB JOTMaTUYHUM, SIKMI 30BCIM HE CIHUPABCS Ha XIMIYHUN €KCIIEPUMEHT.
Aue B iipyuHUKy (Hi3uKH 715l rosIoBHUX HapoaHux yumiuin [1. imaposckkoro [260,

c.21] 3 505 cropinok ximii BimBeaeno 100 cropinok. Llei migpy4HUK I[IHHUN He
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TUTBKU THM, 1110 B HBOMY MaTepiaj XiMii BUCBITJIFOETbCS HA BUCOKOMY PIiBHI TOTO 4acy,
ale ¥ TUM, IO B HbOMY BHCBITJIEHI MUTAHHA METOAMKM 1 TEXHIKM XIMIYHOTO
excriepuMenTy. I1. ['imapoBChKUil PO3PI3HIB CHOCTEPEKEHHS Ta ekcnepuMeHT. [lif
CHOCTEPEXKEHHSIM BIH PO3YMIB PO3MIIAJ peued y HaTypajlbHOMY iX CTaHl, a Mix
EKCIIEPUMEHTOM — pO3IJIsiA pedyeld B CTaHl iX NEepeTBOPEHb. BUIBLIICTH pPEvyOBUH,
nociiaiB B miapyyHuky I1. ['imapoBchbkoro ommcaHi Tak, Ik BOHM TOJaHI B HAYKOBHX
npaisx, 0e3 MPUCTOCYBAHHS 10 HABYAJILHOTO MpoIiecy. B miapyYHUKY OnucaHi crnocoou
PO3MUICHHS PEYOBHH: MEPETOHKA, CYOIIMAIlisl, PO3UNHEHHSI, KpUCTaTI3a1lisl TOIIO.

VY cepenuni XVIII cToniTrss mpu TphOX pOCICBKHX YyHIBEpcUTETax Oyiu
opraHizoBaHi mnepmi riMmHasli: IletepOyp3pka npu Axanemii Hayk (1747),
Mockoscrka (1755) 1 Kazanceka (1758). 3 1799 no 1804 p. ximist BUKIIaganacs B HUX
aK okpemuil npenmeT. [liapyunuku 31e0uTbIIOro Oynu mepekiaagHi (3 HIMEIbKOi
MOBH), 1 TUIbkK y 1808 p. BUHIIOB MiAPYYHUK XIMIi POCIHICHKOIO MOBOIO, aBTOP SIKOT'O
akaznemik ITerepOyp3bkoi Akamemii Hayk O. L Ilepep [259, ¢.85]. Horo ninpyunux
«KepiBHUIITBO 10 BUKJIAJAHHS XiMii» I[IKaBUW TUM, [0 B HbOMY 3Ha4yHa yBara
NPUAIAETEC XIMIYHOMY €KCHEepUMEHTY (B MiApy4yHHKY omnucaHo 140 nocmimis),
MOKa3aHa pOJb EKCHEPUMEHTY SK METOJy HaBYaHHSA XiMii. Y mepeaMoBi A0
NiAPYYHUKA BIH 3a3HayaB, 10 BUKIAJAHHA XiIMii MOBUHHO BECTHCH IPAKTUYHIIIE,
0azyBatucs Ha J0Ci1aX, y JabopaTopii.

VY npyriii nonoBuHi 19 — nouatky 20 CT. cepeHIO0 OCBITY MOXKHa 0yi0 3100yTH
B TAaKUX HABYAJIbHUX CEpPENIHIX 3aKianax, [K TIMHa3il, peajibHl Ta KOMEpLIHHI
yUMIMIIa, KaJeTChKl Kopnycu. XiMis Ik OKpEMUN HaBUaJbHUI MPEJAMET BUBUYAJacs B
yCiX cepeAHIX 3akiaaax, OKpiM riMHa3ii.

CxapakTepu3yeMO BHUJU HABYAJBHOIO XIMIYHOTO EKCIIEPUMEHTY, Kl
NPaKTUKYBAJIKCS B HABUaHHI XiMii B peajbHUX Ta KOMEPIIHHUX yuwmiuiiax [123;
140].

PeanbHi yunnauma Oynu cTBopeHi Ha 0a3l peanbHux TiMHa3id B 1871 p. B
1906 portii B pealibHUX YUWIHIIIAX HAOYJIW YHHHOCT1 HOB1 HaBYAJIbHI TIJIaHU, 32 IKUMU
XiMisl 3HOBY IOYajia BUBYATHUCS OKPEMHUM KypcoM: y 5 kiiaci (2 roAHU Ha THXKJIEHB) 1

B 6 kiaci (I rogumHa Ha mnpakTuuHi poOotH) [285, c.83]. Ilpaktuuni poboTH
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MPOBOJMIIMCS NTApaJIeIbHO BUBYEHHIO KYpCy 1 i KEPIBHULITBOM BHKIaAada. OKkpiM
TOT0, MOSICHIOBAJIbHA 3allMCKa MpOorpamMy BHMaraja 3HaAOMHUTH Y4YHIB 3 OCHOBaMH
AKICHOrO aHami3y. J{Jis uporo BiaBoauiIack B 6 Kiacl i€ 0JlHa FOIMHA Ha THXKJEHb Ha
HOro mpoBeJeHHs B M03aypo4yHUil yac. BUBUEHHS y4YHSIMHU OCHOB SKICHOTO aHAJI3y
Majo Ha METI PO3LIMPEHHS iX KPYyro3opy, O3HalOMJIEHHS 3 HayKOBHUMH METOJaMU
BHUBYEHHS PEYOBHMH HAaBKOJIMIIHBOI MpUpoau. BogHouac mpakTuyHi poOOTH CHOPUSIIH
3aCBOEHHIO OCHOBHHX IOHSTH 13 3arajibHOTO Kypey Ximii [285, ¢.153-154].

JUis peanbHUX YUYWJIMIL I[bOTO Nepiofy Oyiau CTBOPEH! MIAPYYHUKH 3 XIMIi,
3okpeMa C. I. KoBaneBcbkoro, Bukianaya ¢pizuku i ximii [epmoro IlerepOyprepkoro
peanpHOTO yuuiuma, sikuii ButpumaB 11 Bugane [198]. 3mict mnigpyyHuKa
CKJIaJal0Th OCHOBHM HEOPraHIuYHOI Ta OpraHiuyHoi Ximii. Bechb Marepian minpydHuka
OyIyeThCS Ha €KCIEPUMEHTAIbHIM OCHOBI, OUIBIIICTh JOCTIAIB OMKUCAaHI B TEKCT1 SIK
UTIOCTpallisl 10 TEeopeTUYHOro marepiaiy. Omnuc JOCHIAIB  CYNPOBOKYETHCS
MaJlFOHKaMH. 3aclyTOBY€ Ha yBary mpocToTa o0JIa HaHHS, PUIIaIiB.

[lonmynsipHuM B pealibHUX y4YwiIMIIax OyB MiAPYYHUK BHUKiIanada KuiBcbkoro
MOJIITeXHIYHOro 1HCTUTYTY (HUH1 HarionaneHuil Texuiynuii yHiBepcuteT «KIID»)
I. M. Kykynecko [210]. Iligpyuynuk noOynoBaHUMN Ha €KCHEPUMEHTANbHIM OCHOBI: B
camMoMy TeKCTi onucano 138 gociiniB, 10 CKIIAAAI0Th OPraHiuHy €JHICTh 3 TEKCTOM. B
KIHLII MiJIPYYHUKA JOJIaHO NPUOIU3HUI CIIUCOK JTOCIIAIB JUIsl NPAKTUYHUX 3aHATh — 24
TeMu 1o 5-7 gociiniB koxkHa. Jlocniiyu MaroTh MpoOIpKOBUIL XapakTep, He TOTPEOYIOTh
CKJIQJIHOTO O0JIaIHaHHA 1 Yacy JUid X BUKOHAHHSA. SIK I0AATOK y MiIPyYHUKY BMIIIEHO
KOPOTKI BKa31BKM II0J0 OOJaJHaHHS XIMIYHOI J1abopaTopii, MOHTYBaHHS MPUIALIIB 1
MOBOJKEHHS 31 ckiaoM. OTxe, B MIAPYYHUKY peali3oBaHl BJIACHI METOAMYHI 1€l
aBTopa 1moA0 €(EeKTUBHOTO BHUBYEHHS XiMIi — XIMIYHUNA  EKCIEPUMEHT:
JEMOHCTpAIIiH1 Kocaiau, npakTudHi podotu. I. M. Kykynecko BBaxkaB, 1110 HaHOUIbIII
JOIUTBHUM CIIOCOOOM O3HAMOMJICHHS YUYHIB 3 XIMIEIO € BUKOHAHHS JIOCIIJIIB CAMUMU
YUHSAMHM 1 0COOUCTE criocTepexeHHst HuMu sisuin [210, c.3].

VYV KoMepuiHHHMX YYWJMINAX 3HaUYHA yBara 3BepTajacsi Ha BHUBYEHHS XIMII.
3riJIHO 3 MPOTPaAMOI0 ISl KOMEPIINHUX YUYWINII Ha BUBYEHHS XiMIi BiABOAUIOCH 9

roauH: 5 knac — 3 roauHu; 6 kiac — 2 roauHu; 7 Kiac — 4 roAMHMU Ha MPAKTUYHI
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podotn [286, c¢.119-122]. IlpakTuuHi poOOTH B KOMEPIIMHUX YUYHIMIIAX
MPOBOJWIIMCS MapajeNbHO KypCcy 1 JIMIIE B JESKUX BUIAJKaX — Ha PIK MI3HIIIE.
Cknan rpynu Juisi MPakTUYHUX 3aHATh 3a3BU4ail He mnepesunlyBaB 10 oci0 (kiac
MOJISABCS Ha JIBl, IHOJI ¥ TpU IPYIN), Ay*ke PIIKO iX IPOBOAWIM LITUM KilacoM [286,
c.72].

HaBuanbHi KOMepuiiiH1 3akiaau, BIAKpUTI Ha modatky 20 cT., 000B’SI3KOBO
OpraHi3oByBajM XiMiuHy jaboparopito. KoxkHOMY y4HEBI B Hii BIBOAMIOCH OKpEME
MiCLIEe 1 BUAUISIBCSA HAOIp XIMIYHOTO MOCYAY, PEaKTHBIB, HEOOXIAHOTO OOJIaJHAHHS.
[IpakTuyHi poOOTH MPOBOJIMUIUCH 3 METOK KpaIllOro 3aCBOEHHS TEOPETHYHOIO
Marepially, pO3BUTKY CaMOCTIMHOCT1 y4HIB, O3HAHOMJICHHS 13 METOJlaMH HayKOBOT'O
€KCIIEPUMEHTY, Ha0YTTS HAaBUYOK HOro MPOBEJCHHS, a TAKOK BUXOBAHHS TaKUX PHC,
K KMITJIUBICTh, CIOCTEPEKIIMBICTh, YyBara, TEpIiHHSA, BUKOHAHHS MOCTaBJIEHOI
po6otu [260, ¢.135-136].

3aciyroBye Ha yBary JIOCBiJ opraHizailii mpakTUYHUX poOiT B TeHIIIeBChKOMY
koMepuiiHomy  yumiuuail M. C.-IletepOypra, ne BukiIagadamMu XiMmii  Oynu
C. L. Co3zonoB 1 B. H. BepxoBcekuii. PoOoTn 3 XiMii HNpOBOAMINCH Yy CHELIAIbHO
oOnaHaHiii 1abopaTopii, sika Oyna po3MillleHa MOopyd 3 JabopaTopiero s pooiT 3
¢bi3uku. XimiyHa ynabopaTopiss Oyrna OcHalieHa BOJAOK 1 ra3oM. ['a30Bi MmambHUKH
Oynu TMOCTaBJIEHI Ha KOXXHOMY pobouomy Micii. PoOOTH Benuch 1HAWBIAYalbHO, 1
TUIBKM B OKPEMHUX BHIAJKaxX Y4HI MpamioBaid 1o ABoe€. Ilpaktuuni poGoTu
3aBEpIIYBAIKMCH CKIIaJIaHHAM 3BITY yuHsimu [260, c.132].

[{ikaBuii nocBij opraHizanii npakTUYHUX podIiT B KuiBcbkoMy mpHBaTHOMY
KIHOUOMY KoMepuidHomy yuwmiuml JI. M. BomoakeBuu, 3acHoBanomy B 1900 p.
Buknagauem ximii y upoMy yuwminuigi OyB mnemaror-ximik M. M. BonoakeBuu
(uonoBik BnacHuill yuwiuina JI. M. BononkeBuu). Benukoro 3HaueHHS HajJaaBaB
Bonoakesuu M. M. npoBeJIeHHIO MPAKTUYHUX POOIT 3 XiMil. BoHu posrisanamucs sik
3aci0 pPO3BUTKY CaMOCTIMHOCTI YYHIB 1 MOIVIM TPOBOIAUTHUCS MPOTATOM YChOIO
TEPMIHY HABYaHHA, BIJ MOYAaTKOBOI IIKOJIM JO BHUIIYCKHOI'O KJjacy, MOCTYIOBO
YCKJIQJTHIOBATUCh B MIPy HAKOMWYEHHsI 3HAaHb 1 HaOyBaHHA BMiHb. BoaHouac, Ha

ayMky M. M. Bonoakesuua, ciig Oyno 6 HOCTaBUTH 1 TEOPETUYHE HABYAHHS.
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M. M. BonoakeBuy po3poOHB MporpaMmy BUKIAJAHHSA XiMIi 3 MPAKTUUYHUMH
poGotamu. CucrteMaTHyHUil Kypc Ximii BuBYaBcs y 6 1 7 kmaci. Y 7 kmaci
3aMpoBa)KyBaJIOCh BUBYEHHS HEOPraHI4HOi XiMii B CHCTEMAaTHUYHOMY IUIaHI 3a
NEePIOJINYHOI0 CUCTEMOIO. 3aBepIlyBaBCs KypC BHMBYEHHSM OPraHIYHOI XIMii.
[lapanenbHO BUBYaBCA Kypc XIMIYHOI TEXHOJIOTIl: I[yKpOBE BHUPOOHUIITBO,
BUHOPOOCTBO, MMBOBApiHHS, MUJIOBAPIHHSA, BUTOTOBJIEHHS CKJIa 1 MIMHSIHUX BUPOOIB
tomo [260, ¢.139-141].

Ak niApYYHUKHY 3 XIMIT Y KOMEPUIMHUX YYUIIUIIAX 0COOJIMBOIO MOMYJISPHICTIO
kopuctyBanuca nigpyuynuku C. 1. Cozonona ta B. H. Bepxoscrkoro «llepiri pobotu
3 ximii» [318] Ta «Enemenrtapuwmii kypce ximii [319].

[Tinpyunuk «Ilepmi poOOTH 3 XiMii» € y3araJlbHEHHSIM JOCBiy MPOBEICHHS
MPaKTUYHUX pOOIT 3 XiMii B TeHIIEBCbKOMY YYMJIMIIL, OJMH 3 KpalluX MNOCIOHUKIB
JUISL IPAKTUYHUX pOOIT 3 XiMil B cepenHii mkomi. Ilinpyuynuk nepeBugaBascs 10
pa3iB (octaHHe BuAaHHs Oyno B 1935 pori). ¥V migpydyHuKYy HaBe[eHI IHCTPYKLIi
1I0JI0 BUKOHAHHSA 65 poOIT. Y mepeaMoBi 10 HOTO aBTOPU CHOPMYITIOBAIU METY
MPOBEIEHH MpakTUYHUX poOiT: 1. COpUsATH IPYHTOBHOMY 1 MILIHOMY 3aCBOEHHIO
XIMIYHUX TIOHATh 1 3aKoHIB. 2. JlocsArTd OUIBII TIMOIIOr0 O3HAHOMIICHHS 13
BJIACTUBOCTSIMU Ta MEPETBOPEHHSAMU HAMOUIbII BAXKJIMBHUX PEYOBHH Ta iX CIIONYK.
3. ®opMyBaTH HAaBUYKM B TMOBO/JKEHHI 3 TIOCYAOM, HAaBYUTH HAWUMPOCTIIIUM
npuiioMam 0OpOOKM cKia, MPOOOK, O3HAHOMHMTH 3 BUTOTOBJIEHHAM HECKJIATHHUX
npunaaiB [318, c.4]. L{i monoxeHHsI € Tenep 3arajJbHONPUUHATUMU, a B TOU MEpioj
11e OyJIo HOBE CJIOBO B METOJIWII1 HABYAHHS XIMII.

Cnucok MNpakTUYHUX POOIT Bpakae BHHATKOBUM METOJAMYHHUM 33aJyMOM 1
YITKICTIO. 3aCIyrOBY€ Ha yBary 3HayHa KUIbKICTb pOOIT, SIKI BBOASTBHCS 3 MOYATKY
Kypcy. Jlocniau onrcani 3 BpaXyBaHHSAM aJITOPUTMIYHUX MPHUITHCIB.

[lincymoByrouM OCOOJIMBOCTI BHUBYEHHS XIMii B CEpEHIX HaBYAJIbHUX
3aKjajzax, /e XiMis BUBUaJach sik okpemuit npeamet, K. . [lapmeHnoB 3a3zHauae, 110
M1 Yac BUBYEHHS XiMIi 3aCTOCOBYBAJIUCH MEPEBAKHO YPOKH JABOX THITIB: TEOPETUYHI
YPOKH, MpakTU4Hi pobotu. Ilix mepmmMu po3yMusid Takl YpOKH, Ha SKUX BYHUTENb

MOSICHIOBAB HOBUM Marepiaj 13 3aCTOCYBaHHSIM JIEMOHCTpALiil 1 PI3HOMaHITHUX
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HaBualibHUX mMociOHUKIB. Krnac B 1pOoMy BHUMOAaAKy JOCHiAIB HE BHUKOHYBaB, a
BUKOHYBaB yuutTenb. [IpakTuuHi poOOTH MNPOBOAMIMCH IOAATKOBO A0 a0 micis
TEOPETUYHOT0 YPOKY. YUHI CaMOCTIMHO HABYAJIUCH MiJ KEPIBHUUTBOM y4HTENs abo
3a IHCTpYKIi€eto [259, ¢.116].

OTXe, OCHOBHUMH BHMJIaMH XIMIYHOT'O €KCIIEPUMEHTY, SIKl MPAaKTUKYBAJINCh B
HaBUYAJIbHOMY MPOILIECT Cepe/IHIX HaBUaJbHMUX 3aKJIaJiB, B SIKUX XIMisi BUBUAJACh SIK
OKpEeMUI MpeaMeT, OyJIM IeMOHCTPAIIliHI JOCTIIN Ta MPAKTUYHI POOOTH.

[IpoBinHa ponb B opraHizailii HaBYaJIbHOIO MpPOLECY 3 XIMii B CEpelHIX
HAaBYAJIbHUX 3aKJIaJax HaJIEeKUTh TEHIIIEeBCbKOMY YUYWIUILY, [€ MpalioBau
Bukiiagayamu C. I. Cozonos, B. H. BepxoBcbkuili — pyHnatopu METOAMKNA HABYAHHS
XiMIi Ta XIMIYHOT'O €KCIIEPUMEHTY.

BpaxoByroun  00’€KT  JOCHII)KEHHS,  PO3IJISIHEMO  HAyKOBI  MOTJISAIU
C. L. CozonoBa Ha HaBuanbHu# ximiuHui excrnepumeHT. Ha nymky C. I. Co3oHoBa,
JOCTIA TOBMHEH BIJIIpaBaTH B HABYaHHI KEpPIBHY poib: «... Sl JOuBIIOCA Ha
EKCIEPUMEHT SIK Ha METOJ] O3HAMOMJICHHS 3 SIBUIIIAMHU, a HE TUIbKM Ha UIIOCTpAILilo,
AKy MOXXHa 1 MOKa3aTH Ha MamoHKy abo eckizi» [317, c.76]. Uumano yBaru
C. L. Co30HOB pHLISIB OCBITHIM 1 BUXOBHIM PO YYHIBCHKOTO €KCIIEPUMEHTY ]| Yac
BHUBUYEHHS OCHOB HaykK: «SIk Ou He OyB Uy/J0BO €KCIIEpUMEHTAJIBHO MPOBEIEHUHN KYpC,
ajie SIKIIO €KCIEPUMEHT 3aJUIIAE€ThCA B pyKax BUKIIAJaya, yueHb He Oy/ie MOBHICTIO
3agoBosieHui» [317, c.73]. C. I. Co30HOB po3poOMB TEOPETUYHI OCHOBU YYHIBCHKOTO
eKCIIEpUMEHTY y (OpMi MPaKTUUHUX POOIT. Bynyun BENMKUM MPUXUIBHUKOM I[HOTO
BUJly YUHIBCBKOI'O €KCHEPUMEHTY, BIH HE BIIKHJAE AEMOHCTPALIIMHUIA €KCIIEPUMEHT,
SAKUU MPOBOJUTHLCS BUMTEIIEM, aJie BBAXKAE HOTr0 HEJIOCTATHIM.

CxapakTepu3yeMO  Mi3HaBajbHE  3HAYEHHA  MPAKTUYHUX  poOIT  3a
C. I. Co3zonoBUM:

«1. IlpakTu4H1 3aHATTS CHOPUSIOTH PO3BUTKY OpPraHiB 4YyTTiB, 0 HEOOXiTHO
JUTSl IPABUJIBHOTO 1 TOUHOTO CIIPUMMaHHs JIACHOCTI.

2. [IpakTu4H1 3aHATTS €KCIEPUMEHTAIBHOTO XapakTepy, sIKI MPUBYAIOTh YUHS
copuiiMaTH 1 aHaji3yBaTH KOHKPETHI sIBUILA, HaWKpalle BIANOBIIAIOTh PO3YMOBUM

311I0HOCTSIM Y4YHIB CEPEHBOTO BIKY.
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3. [IpakTrUyH1 3aHATTS pO3BUBAIOTh B YUHS IHTEPEC /10 3HAHb.

4. TIpakTU4H1 3aHATTS COPUSIOTH OBOJIOJIHHIO HAYKOBUM METO/IOM.

5.V pe3ynbTaTi CUCTEMaTUYHHUX MPAKTUYHUX 3aHATHh YUYE€Hb TOBUHEH BUHECTHU
31 LIKOJIM JIOBIPY /10 BUCHOBKIB 1 pe€3yJIbTATIB, OJEPKAHUX AOCIIAHUM IILISXOM.

6. [IpakTu4H1 3aHATTS MalOTh, HAa KiHEIlb, BAKJIMBE 3HAUYCHHS JJIs YCIIIIHOTO
3aCBOEHHSI HABYATBHMX JMCIUILIIH B CTAPIIMX Ki1acax 1 Bumax» [317, ¢.66].

VY nmepiii poku iICHYBaHHS LIKLUT MICHS )KOBTHEBOTO niepeBopoTy 1917 p. eanHux
JepKaBHUX MporpaMm B HUX He Oyno. [Iporpamu 3 xiMii Ha TOW Yac CKJaganucs Ha
micisx [284]. Y mporpawmi 3 ximii 1919 p. nepenbavanock, «1iod y4eHb 0JIepKyBaB B
IIKOJII HE TUIBKM 3HAHHS, a ¥ JOCBiN, HABUYKH, YMIHHS KOPHUCTYBATHCS CBOIMHU
3HaHHsIME» [284, ¢.76]. 3a3Hauanocs, IO «TUIBKK TPU MPAaBWIBHIN MOCTaHOBI
€KCIIEpUMEHTY BUBUYEHHS XIMIi JoCsirae MOCTaBIeHOT MeTH... Buknaganus ximii 6e3
JOCHIIIB HE TIIBKK HE KOPUCHO, aye i mKiamuBo» [284, ¢.77].

[lomyku  BYEHHMX  IIOJ0  BJIOCKOHAJEHHS  HABYAJIBHOIO  XIMIYHOIO
EKCIIEPUMEHTY Bi1IOOpa)k€HI B MPOEKTaX HABYAJIbHUX MPOrpaM, BIIOMHUX K
«MEeTPOTrPACHKUI» Ta «MOCKOBCHKHI» [259, ¢.109]. Ili mpoekTu mie HE MICTUIH
CUCTEMaTUYHUX KYypCiB, ajie 3 NMUTaHb BUKOPHUCTAHHS XIMIYHOTO E€KCIEPUMEHTY B
HaBYaJIBLHOMY IpoLIeCi B HUX OyJM BiJOOpaXkeH1 JBa METOAMYHI HAIIPSIMKH TOTO 4acy.

«IleTporpaacekuii MpoeKkT» nepeadavan, OKPIM KIACHUX JEMOHCTpallil, 1me i
CaMOCTIHI poOOTH Y4YHIB — CHOCTEpeKeHHs 1 nocuinu. «HeoO0xinHOo YMOBOIO
MPOXOJIKEHHSI Kypcy XiMii, — 3a3Hayajoch y BCTYII JO0 Mporpamu, — €: 1) mupoko
MOCTABJIICHUN €KCIIEPUMEHT SIK Y BHIJISAl CaMOCTIMHUX poOIT y4HIB (JabopaTopHi
YpOKH, TIPAKTUYHI 3aHATTS), TaK 1 y BUIJIAJ1 KJIACHUX JOCHTIAIB 1 JIEMOHCTpAIliif;
2) HEpO3pUBHHIA 3B’S30K KypCy 3 NHUTAHHSMHU TEXHIKH, MOBCSKICHHUM XHTTSIM 1
KHUBOIO MPUpoa00» [284, c.4].

VY nepeaMoBl A0 «IETPOrpajChbKOro MPOEKTY» MPOrpaMu BEJIUKOr0 3HAYEHHS
HAJ1aBaJIOCh EKCIIEPUMEHTY SIK METOAY HaBYAHHS XIMIl B IIKOJI1. Y IPOEKTI IpOorpamMu
JIETATbHO BUCBITIIOETHCS METOJMKA MPOBEJACHHS MPAKTUYHUX poOiT. 3a3Hauyasoch,
0 XapakTep poOIT mMae OyTH SIK SKICHUM, Tak 1 KUIbKiCHUM. KimbkicHI poboTH

BUKOPUCTOBYIOTHCS MEPEBAKHO JJI1 BUBYEHHS XIMIYHUX 3aKoHIB. Ilepenbavanocs B
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KIHIIl KypCy CaMOCTIiiHE pO3B’sI3yBaHHsl YUHSMH NpenapaTUBHUX 3a]ady. BukoHaHHs
MPaKTUYHUX PoOIT nepeadayano CKIaJaHHs YYHSIMU TUCbMOBOTO 3BITY.

VY «merporpaicbkoMy MpPOEKT» BOEpIIe OyJI0 NPOBEIECHO PO3MEXKYBaHHS
MOHATH «Ia0OPAaTOPHI YPOKW» 1 «IPAKTUYHI 3aHATTs». llepiii cynmpoBOIKyBaIuCh
HEBEJIUMKUMHM CaMOCTIMHUMHU JOCHIilaMM YYHIB MiJ Yac CcaMmMoro YypokKy IiJ
0e3mocepe/HiM KEPIBHULTBOM YYHUTENs, a i APYTMMH — PO3YMUIM CaMOCTIHHE
BUKOHAHHS YYHSIMHU POOIT 3a 3aBAaHHSAM YYUTENs 3 HACTYIHUM HNUCbMOBHUM 3BITOM
PO BUKOHAHY pOOOTY.

VY «MOCKOBCHKOMY MPOEKTI» MiJKPECIIOBANIOCh, [0 OJHUM 13 3aBJaHb KypCy
XiMii € O3HAalOMJICHHS 3 MpPUHOMAaMHU XIMIYHOTO EKCIEPUMEHTY 1 NpPUILEIICHHS
HECKJIAJJHUX HABUYOK XIMIYHOTO JAOCHIIKEHHS. [HIYKTUBHOMY METO/y aBTOPHU LIbOT'O
MPOCKTY, SIK 1 «IEeTPOTPaJICbKOTO», BiAJaBai MPOBIAHY poJib: «OCHOBHI 3aKOHHU
XiMii BUBOJATHCSA MO MOKJIMBOCTI 3 JOCIHIIIB, Kl BUKOHYIOTHCS CAMUMU YUHSIMH»
[284, c¢.23]. Toopsium mpo QopMu 1 METOAM BUKIAJAHHS, aBTOPU IPOCKTY
MPOIMOHYIOTh OCHOBHY pO0OOTY 3 XIMii IPOBOJUTH B JlabopaTopii, BBa)KarOuH, IIO0
CIOYaTKy MOTPIOHO HABYUTHM YYHIB KOPHUCTYBATHCS BMIHHSAM  XIMIYHOI'O
JOCJIIJDKEHHST 1, B MIpy HaKOMWYEHHsI 3HaHb 1 JOCBIAY, Aenani Ouibine W OuUIbIle
JaBaTH IPOCTIP CAMOCTIMHOMY HOIIYKY.

[Ilono opraxizanii NpakTUYHUX POOIT YUHIB B «MOCKOBCHKOMY MPOEKTI» € Pl
MOJIOXKEHb, $IKI HE BTPAaTUJIM CBOro 3HaueHHA W jorenep. Ha nymKky aBTOpiB,
MpaKkTUYHI poOOTH B LIKOJI1 «IOBMHHI OYyTH 11KaBOIO, 3aXOIUIIOI0Y0I0 POOOTOI0, HE
po3BaramMu 1 BeceJolllaMM; 1€ TOBMHHA OyTH mpalls, a ToMmy: 1) pobora Mae OyTu
000B’I3KOBOIO JJIs BC1X, XTO BUBYAE XIMiI0; 2) po3lioyara crpaBa Mae OyTH JI0BE/I€HA
710 KiHIIs; 3) Bce Mae OyTH BUKOHAHO JIETadbHO 0 HAWMEHIINUX JPIOHUIIb; 4) KOKHUI
y4eHb Ma€ JIaTU MOBHUI 3BIT 5K 32 BCIO POOOTY, TaK 1 32 KOXKHY JaeTaiby [284, c.23].

[lincymMOBYIOUYM aHaI3 MPOEKTIB MPOrpam, 3a3Ha4UMO, 1110 ABTOPH «MOCKOBCHKOT'O
MPOEKTY» MparHyid MoOyayBaTH Kypc MEPEBAXHO IOCTITHULIBKAM MeToioM. Tomy
OCHOBHHMM  BHJIOM XIMIYHOTO €KCIIEPUMEHTY BB@KAIM MPAKTUYHI 3aHATTS 1
HEOOIPYHTOBAHO 3MEHIIYBAJIM 3HAYEHHS IEMOHCTpalliidl y HaBYaHHI XiMii. 3 TOUKH 30py

HAILIOrO0 JOCTI/DKEHHSI, NPOTrPECUBHILIUM € «IIETPOrpaJchbkuil mpoekm». HMoro aBropu
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3a3HavyaIM BaXJIMBICTh BUKOPUCTAHHSI IIKUIBHOTO XIMIYHOTO €KCIIEPUMEHTY SIK Y BUIJISIIL
CaMOCTIMHMX YYHIBCHKMX JIOCIII/IIB, TAK 1 Y BUITISAL IEMOHCTPALIIH.

Bognouac, K. 4. [lapMeHoB 3a3Havae, mo «B 000X MNpoekTax Oyiau MO3UTUBHI
CTOPOHM: BOHHM TMPONOHYBAJM AKTUBHI METOJM HAaBYAHHS, IIMPOKY IOCTAHOBKY
HAOYHOCTI, EKCKypcCiii, Oylia pekoMeHJoBaHa jiTeparypa. Bce 1e B Tod mepion
CTaHOBJICHHSI PaJITHCHKOT IIKOJIM OYJI0 JOCUTh BaXKJIMBE, OCKUIBKU JaBaj0 BUUTEISM,
NepeBaXHO MaJIOAOCBIIYEHUM Yy BHKJIAaJaHHI HOBOTO NpPEIMETY, NEBHY CTaJICTh B
po6orti» [260, ¢.221].

[IpakTuka nokaszana, 110 K «IETPOrpaJCbKUi», TaK 1 «<MOCKOBCHKUI» MPOEKTH
MPOrpaMu 3 XiMii y CBOEMY UHCTOMY BUTJISAJII TPOICHYBAJIU HEJOBTO.

V¥ 20-11 poku 20 cT. B pe3yJabTaTi HEKPUTUYHOT'O CTABJICHHS O BIPOBAIKEHHS
METOJ[IB HABUAaHHS B METOJMIl HAaBYaHHI XiMii TaHyBalu i7ei, SKI BHU3HABAIU
YHIBEpPCAIBHUM TUIBKH OJWH JOCHIIHULIBKUNA MeTo]l HaByaHHA. CyTh HOro moJjsiraia
B TOMY, LI0 Y4Y€Hb CaM Ha OCHOBI €KCIEPUMEHTY IMOBHHEH OyB BHUBOJUTHU pIi3HI
MOHSTTS, 3aKOHU 1 3aKOHOMIPHOCT!I.

JlocniAHUIBKUI METOJl HaBYaHHS 3HAWIIOB BINOOpaK€HHS B MiAPYYHHUKAX 3
XiMii TOro yacy — poOoUMX KHHUrax, 30kpema, pooounx kuurax I1. I1. Jlebenera [218;
219]. Ui minpyunuku IL I1. JleOGeneBa cknaganucs 3 ABOX 4acTuH. Ilepmia mictuia
3aBJAaHHS ISl CaMOCTIMHOI poOOTH YYHIB, B SIKMX OyJM MPUIKMCH YUTAHHS, I1OCH
3poOuTH, MOCHh crocTepiratu 0e3 BKa3iBOK, 3 SIKOK METOI0 1€ Ciij poboTH. YuHI1
MOTJIM JI3HATHUCS MPO L0 METY MICsl 3aKiHYEHHSI pOOOTH, TOOTO TO/I1, KOJIM MOBUHHI
dbopmyntoBat BUCHOBKM. Cami X BHCHOBKM POOWINCH Ha OCHOBI JIOMOMDKHHUX
3aBlaHb Miipy4yHuka. Jlpyra yactuHa kHuru Oyna TeopeTHuHow. Bona ciyrysana
JUIsL TONOBHEHB 1 A0B1I0K. CIUparoyuch HA TEOPETUYHY YACTUHY, YUHI TOBUHHI Oynu
BUIIPABUTH, JOMOBHUTH a00 PO3LIMPUTH 3pO0JIEHI HUMH BHCHOBKHM 3 IPOBEIECHHUX
gocniAiB. TakuM YMHOM, aBTOp HaMaraBCs BECTH YYHIB YITKO I1HAYKTUBHUM
JTOCIIAHUIBKUM METOJOM: CIIOYaTKy (haKT, a MOTIM BUCHOBOK 13 (haKTy.

Kpim pobGounx kuur II II. JlebegeBa, B  HaBYaJIbHOMY  TpoLECi
BUKOPUCTOBYBaIUCh poOoui kuuru B. B. 3axaposa ta II. I1. JlebeneBa [175; 176],

B. H. BepxoBcrkoro [72] Ta iHIIUX aBTOPIB.
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Po6oui kauru B. B. 3axaposa ta I1. I1. Jle6enesa [175;176] Oynu po3paxoBaHi
Ha YYHIB IIKUI CUIBCHKOI MOJOJI. XiIMisl B LMX IIKOJAaX BUBYAJIACH MPOTIroM 3-X
POKIB MO 2 TOJAWHU Ha THXKJEHb. [lIIpyYyHUKHM CKIanamucs 3 JBOX YAaCTUH: MepIla
YacTUHA — 3aBJaHHA IS YUHIB, Apyra — MaTepiaji JJis YhuTaHHs, Oecia. Y nmepeamoBi
10 MIAPYYHUKA aBTOPH PO3KPUBAIOTH METOJIUKY pOOOTH 3 MIAPYYHUKOM: 1) yduTenb
pOOUTH HEBEIUKY BCTYIHY Oe€ciy Mpo MeTy MailO0yTHbOi poOOTH, Ja€ 3aBJaHHS;
2) y4eHb MpopoO0JIsie 3a3HAYCHUI BUMTEIIEM Matepiai; 3) yuuTenb Bele YCHY Oeciay
32 3alUTaHHSAMH, KOPUCTYIOUUCH JPYrol0 4YacTUHOI KHHUIH, JedKl mnaparpadu
MPOIOHY€E MPOYUTATH YUHAM; 4) JIJIs1 MOJETEeHH POOOTH YUHIB MiC/ii KOHKPETHOTO
PO3/LTy MEPIoi YACTUHU HABOJAUTHLCS KOPOTKUI mijcymok [175, ¢.5].

[TopiBHiotoun poOoui kHuru 3 xiMmii, J[. M. Kupromkin Bigmivae, «Imo ix
aBTOpU MparHyjiv 10 aKTUBI3alli PO3yMOBOi JISJIBHOCTI Y4YHIB MiJl 4YaC BUKOHAHHS
XIMIYHUX JociigiB. BOHM B OCHOBHOMY TMpaBWJbHO OIIIHIOBAJM 3HAYEHHS
JOCIIAHUIPKOIO METOAY B HaBYaHHI 1 JOCATIM B HOT0 3acCTOCYBaHHI MEBHHUX
pesyabTaTiB» [197, ¢.72].

Inmoi Touku 30py nputpumyBascsa C. I'. [llanoBanenko. Bin cTBepaKyBas,
10 B HaBYaHHI 32 pOOOYMMH KHMI'AMHU «YYHIO HIIIO MO CYTi HE MOSICHIOBAJIOCH, a
JuUIe  JaBaJMcs  3aBAAHHS ~ CAMOCTIMHO  CHOCTEpiraTd 1  MOSCHIOBATH
CIIOCTEPEKYBaHI ABUILA, CAMOCTIMHO BUKOHYBATH XIMIYHI onepanii Ta iH. Y4UTeIb
yCyBaBCsl BiJl KEpIBHMIITBA. YYHI «BUMJIHUCS» camMOCTiiiHO. JlocBia mnrogei, ski
BOJIOJIUIM 3HAHHSAMU TIpeIMeTa, 0e3MmocepeIHhO He nepeaaBancsa» [363, ¢.50]. Ane
o Touky 3opy C. I'. lllanoBanenka JI. M. Kupromikin Ha3BaB XUOHOIO, OCKIJIBKH 3
MPAKTUKH IIKUT HE BUJYYaIUCs YPOKHU, HA IKUX YUYUTEIb AEMOHCTPYBaB IOCIIIH,
BUMPABJISAB MOMMIIKM B CaMOCTIMHMX BHUCHOBKaxX Y4HIB. 3aCTOCOBYBaBCS IOKa3
JOOCHIAIB 1 HAa JaOOpaTOPHUX 3aHATTAX. TEOpeTHUH1 y3arajJbHEHHS 1 HACTaHOBYI
Oeciiu CkJanalv HEBIJ €MHY dYacTUHY poOiT. Martepian ans 1mux Oecig OyB B
pOOOYNX KHUTAX.

3 TOUYKM 30py HAIIOTO JAOCHIKEHHS BII3HAYMMO, 1110 BajjaMu «P0oO0UYNX KHUT 3
XiMii» € TepeOUIbIIeHHs  JOCHIAHMIBKOI  (QYHKUII MIKUIBHOTO  XIMIYHOTO

EKCIIEPUMEHTY, NepeOUIbIIEHHS pPOJl YYHIBCHKOTO E€KCHEPUMEHTY. AJie BOHU
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MICTUJIM 1 palllOHaJbHE 3€pHO: JOCTYMHICTh EKCIEPUMEHTY IIKUIBHUM YMOBaM,
€KCIIEPUMEHT — JIKEPEJIO aKTUBHOI CAMOCTIHHOT poOOTH YUHIB.

Orxe, B Apyriil noioBuHi 19-ro Ha mouatky 20-ro cTOMITTS B1IOYBa€ThCA
CTaHOBJIEHHSI XIMii $IK CaMOCTIfHOTO HaBYaJIbHOTO MNpEeAMETa B CEpPEeAHIM KO,
3 ABISIIOTBCS MIAPYYHUKKA 3 XIMII JJIg PI3HUX CEpeIHIX HaBYAJIbHMX 3aKIIaJliB,
NOCIOHMKM 3 TEXHIKM YYHIBCBKOTO €KCIepuMeHTy. Buokpemuiucs 1Ba BHIH
HAaBYAJIBHOTO  XIMIYHOTO €KCIEPUMEHTY — JIEMOHCTPAIlIiHUN  EKCIEpPUMEHT,
MpakTU4H1 poOOTU. BTUTIOIOTHCS B ®KUTTS NEPEAOBI 1/1e1 BUCHUX-XIMIKIB, METOUCTIB
II0JI0 OpraHi3allii HaBYaHHS XiIMii Ha €KCIIEpUMEHTaIbHIA OCHOBI, HArPOMAJXKyBaBCs
JOCBIJI KpallMX BUMTENIB XIMIl IIOJ0 MOJIMIIEHHS HABYAJBHOIO MPOLECY 3 XIMIi,
BUKOPUCTaHHSI YYHIBCHKOTO EKCIEPUMEHTY, CTBOPEHHS HOro MarepiajbHOi 0asu,
KaO1HETIB XiMii.

VY pesynbpTaTi HAYKOBOTO JOCHIIKEHHS MOCTaja HEOOXIIHICTh 3’SCyBaTH, SK
BII0OYyBaJIOCh CTAHOBJICHHS BHUJIB HABYaJbHOIO XIMIYHOTO E€KCIEPUMEHTY, SK
PO3BHBAJIACh 1 BIOCKOHATIOBAJIACH 1X METOIMKA 1 TEXHIKA.

ToMy HacTynmHUM 3aBJaHHSAM HAIIOr0 HAYKOBOTO MOIIYKY CTaJl0 TEOPETHYHE
TOCIIPKEHHsI CTAHOBJICHHS BHJI1B HABYAJIBHOTO XIMIYHOTO €KCIIEPUMEHTY, PO3BUTOK
METOJMKM 1 TEXHIKM EKCIEpUMEHTY. 3 OISy Ha L€ MU BHU3HAUWIM JJs cebe
MOJAJIbII1 3aBJIaHHS JTOCIIIJKEHHS, a caMme, MPOAHAII3yBaTH B ICTOPUYHOMY acCHEKTi,
K y METOJIUIIl HaBYaHHS XiMii BiOyBaJIOCS CTAHOBJICHHSI Ta PO3BUTOK YUHIBCHKOTO

EKCTIEPUMEHTY, HOT0 METOAUKH 1 TEXHIKHU.

2.3. CraHOBJICHHS BU/IiB HABYAJIbHOI'0 XiMIYHOI0 €eKCIIEPUMEHTY,

PO3BHTOK METOAMKH I TEXHIKH €KCIIEPUMEHTY
2.3.1. Cmanogenenna ma po3eumok y4Hi6CbK020 eKCHePUMEHMY

VY pesynbTaTi JociikeHHS 3’sicoBaHo, o Yy 30-Ti poku po3nouanacs
nepeOyAoBa WIKUIBHUX MNpOorpaM 3 pI3HUX MPEAMETIB, 30Kpema, 1 3 ximii. byna
CTBOpEHA Tepiia cTadiibHa mporpaMa 3 Ximii [287].

VY po3pobini 1miei nporpamu B3siin ydacth B. H. Bepxoscekuii, C. O. banesin,

JI. M. Cmoproncbkuii. B HIM  OpoONMOHYBajaoCch  BCTAHOBJIIOBAaTH  «HAJIEKHE
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CHIBBIIHOUIEHHS MK TEOPETUYHUM MaTepiajioM 1 JaOOpaTOPHUMHU 3aHATTIMU Ta
aeMoHcTpamismu»  [287, c.4], a TakoXk BIEpIIE HABOAMBCA  MEpPEIiK
EKIEpPUMEHTAIbHUX YMIHb Ta HAaBUYOK, SKMX MOBMHHI HaOyTH Yy4yHI B MpPOIECI
BHUBYEHHA XIMIi Y MOJIOJIIMX KJIacax 1 3aKpiMUTH iX y crapmux kiacax. OKpim Toro,
MICTISE KOKHOT TeMH 3a3Havaiucs 1abopaTopHi AOCIIIU 1 IEMOHCTpaIIii.

HazBemo mepenik eKcnepuMeHTAIbHUX YMIHb T4 HABUYOK: 1) KOPHCTYBAaTHUCH
XIMIYHUM TIOCYJIOM, IITAaTUBOM, CIIUPTIBKOIO, aNTEKAPCHKUMH TEPE3aMH 1 BaKKaMH,
CKJIaJaTH MpOCTI MpHJIaJd, BUKOPUCTOBYBATH, a TAaKOK BUKOHYBAaTHM HANMpPOCTINII
MaHIMYyJISL1i: BUTOTOBJIEHHS (QUIBTPIB, GUIBTPYBAHHS, OJEpKaHHs 1 30MpaHHs Tra3iB,
JOJIEPKYBAaTUCh OOEPENKHOCTI; 2) BMITH KOPUCTYBAaTUCh EKCIIEPUMEHTOM ISl
PO3B’sI3yBaHHS HECKJIAJHUX MUTAHb. YMITH CTHCIIO 1 YITKO (POPMYIIIOBATH BUCHOBKH
3 pe3yJabTaTiB CIOCTEPEKeHb B yCHIN 1 muchMoBid dopmi [287, c.4]. JlabopaTopHi
JOCIIAN 1 JEMOHCTpAllil, IK MPaBHJIO, YITKOTO po3MexyBaHHS He manu. CkiajHi 1
HeOe3neyH1 JOCIIIM BUKOHYBAIIMCh IEMOHCTPAIIIITHO.

Benukuil BIUIMB Ha METOJMKY 3aCTOCYBAHHSI €KCIIEPUMEHTY B HABYaJIbHOMY
mpoiieci 3 ximii y meil mepiox Manu morisau Takux BueHux, sk C. I'. Kpanusin,
B. H. BepxoBcpkuii Ta iHmi. Ha nymky C.I. KpanuiHa, HaouHICTh 1 XIMIYHUUN
EKCIEpPUMEHT TOBUHHI OyTH OO0OOB’A3KOBOIO YMOBOIO BHUKIAJaHHS XiMii, aje
€KCIIEpUMEHTaIbHE HAaBYaHHS HE T[OBMHHO MTH Ha WIKOAY TEOPETUYHOMY.
C.T'. KpanuBiH HamonsiraB Ha HEOOXIJHOCTI TMOBTOPEHHS OaratboX JOCIIIIB.
«Hocnin, mucas C. I'. KpanuBiH, — 1110 J€XUTh B OCHOB1 BUKJIaJIaHHS XiMii, HE MOXeE
OyTH 4MM-TO, IO 3 ABIAETHCS MEpe] YYHAMH TUIbKM OJWH pa3; HaBIAKH, SKIO O
BUSBWIOCH, 10 YUHI 3a0yJIM TOM YM 1HIIMHI J0Cii] a00 HEMPAaBUIBHO NEPENAI0Th SAKi-
HeOylb BaXJIMBI JI€Tall, TO TYT € CI1J MOBTOPUTHU 1€ TOCHII 3HOBY, LIJIKOM TakK
camo, SIK MU MIOBTOPIOEMO, 1 HE OJUH pa3, SIK MUIIEThCS SKe-HEOYAb CIOBO, CKUIbKU
Oyze ciM pa3iB MO JIeB’ATh a00 siKe ToJIoBHE MicTO y DpaHilii, AKIIO 1[I BIAOMOCTI
4OMYCh-TO 3HHMKJIHM 3 mam’sti yuHiB» [203, ¢.29]. C.TI'. KpanuBiH BHUCIIOBIIOBaB
OYMKY TpO Taki OCHOBHI NMPUHUMUIIM, Ha SKUX OyAYyeTbCs HABYaJIbHUN XIMIYHUN
€KCIIEPUMEHT, K JOCTYIHICTB, CUCTEMATHYHICTb, MOCJTIIOBHICTh 1

[IJIECIIPSIMOBAHICTb.
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Baromuii BHECOK y pO3BUTOK HAaBYAJIbHOIO XIMIYHOTO EKCHEPUMEHTY Y
BITUM3HSIHIN MeToJuLl HaBuyaHHS XiMii 3poOuB B. H. BepxoBchkuil mociOHMKamu 3
NUTaHb TEXHIKM 1 METOJUKM XIMIYHOro ekcnepuMmenty [73; 74; 75; 76]. Y
MOCIOHMKAX BUCBITIICHI aKTyaJdbHI MHUTAHHS METOAUKH  JIEMOHCTpAIiHUX,
71a00paTOPHUX JOCIIIB, MPAKTUYHUX poOIT. OKpiM TOTO, B NOCIOHUKAX OMUCYETHCS
TEXHIKA BUKOHAHHSA JA0OpaTOpHUX POOIT — MIArOoTOBKa oOOJagHAHHS, XIMIYHI
omepaiiii ToIIO.

Benuky pons Binirpas B. H. BepxoBcbkuil y BIpoBaJ)K€HHI B HaBYaHHS XiMii
1a00paTOPHOTO YPOKY. YPOKH, B K1 BXOJAWIM JIOCTIIHU, IO HE MOTpeOyBanu 6arato
yacy, oOJiepXajdud Ha3By JabopaTOpHUX YPOKIB, a KOPOTKOYACHI JOCHIAU —
nabopatopHux gociainiB. JlaGopatopHi ypokH mModaju HIMPOKO 3aCTOCOBYBATUCH B
HaBYaHHI XiMii, OCOOJIMBO MICJIsl BUXOAY METOAMYHOrO MOCIOHUKA I BUATENIB [69].
VY 11pomMy MociOHMKY J1a0OpaTOpHI YPOKU BU3HABAIUCS K OCHOBHA (hopMa HaBUYAHHS
XiMii 1 OCHOBHMH cHOCi0 BHUKOPUCTaHHS Y4YHIBCBKOIO e€KclepuMeHTy [69, c.16].
JIaGopaTopHi HOCHIAM «€ OJHIEI0 3 JAHOK IUIICHOTO IENaroriyHoro mpouecy i
CTaBJIATHCS a00 ISl pO3B’A3aHHs OyJb-IKOTO BUHHUKJIOTO MijJ Yac YpOKY 3alMTaHHs,
a00 SK UTFOCTpAllisl 1O BUCBITIIEHUX MOJIOKEHb, 200 ISl MIATBEPAXKEHHS 3p00JIEHOTO
BUCHOBKY» [69, c.19].

[IpaktnyHi poOOTH B TOMY BHUIUIANL, SK BOHHM 3aCTOCOBYBAJIHCH B
JOPEBOIONIMHIN IIKOJI1 1 B MEPII1 POKH MICHS PEBOJIOLIT, CTAIM 3HUKATH 3 IIKUIBHOI
npaktuku. I[lpuunn npomy Oyno kinbka: miapydHukd 3 xiMii B. H. BepxoBchekoro
OyaM MPUCTOCOBAaHI JO NPOBENCHHS J1a0OpPaTOPHUX YPOKIB, @& B METOJUYHOMY
MOCIOHMKY Ui BUMTENIB MPAKTUYHI pOOOTH 3acy/KyBaluCh: «I pynoBi MpakTH4HI
3aHATTS, NapajeibHl Kypcy, 1 sIKI MalOTh I[IHHICTh Yy BHIIIM IIKOJI, IUIKOM HE
NpUIATHI 17151 cepeaHboi ko, ocodnuso miast VII-VIII knacie» [69, ¢.14].

Takuit craH BuUKIaZaHHSA XIMIi 3acBlAYy€ OJHOOIYHICTH 3aCTOCYBaHHS
YUHIBCBKOI'O EKCHEPUMEHTY B IMpoleci HaOyBaHHS YYHSIMU HOBUX 3HaHb. Take
OJIHOOIYHE BUKOPHMCTAHHS YYHIBCHKOTO €KCIepUMEHTY, sk 3a3zHadae B. C. Ilonocin
[276, ¢.27], mpu3BOAMIIO 10 TOTO, IO IPUMEHIIYBaJIaCh HOTO POJIb MPH 3aKPITUICHH,

BJIOCKOHAJICHH1 3HaHb, HA0YBaHH1 HABUYOK 1 BMIHb.
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OnHOOIYHICT, BUKOPUCTAHHS YYHIBCBKOTO €KCIEPUMEHTY TIIBKU SIK
nabopaTOpHUX JOCHIIB € HACIIIKOM TOrO, 110 MPOLECY BJOCKOHAJIEHHS 3HAHb HE
NpUaUIsiacs Haje)XHa yBara Hi B METOJAMYHUX MOCIOHMKAax, HI Ha MPAKTHIILI.
Takuil He#oNK y HaBYaHHI BUSIBHUB cebOe OCOOJHMBO MOMITHUM, KOJU Mepen
PaISHCHKOIO IIKOJOK OyJ0 MOCTaBIE€HO 3aBJAaHHS O30pPOEHHS YYHIB TaKUMU
3HAHHSIMU 1 HAaBUYKaMHU, SIKI TOTyBaJIM O iX A0 MPAKTUYHOI AISJIBHOCTI MIiCHas
3aKIHYEHHS IIKOJW. 3a IUX BUMOT JI0 IIKOJM HalOyja akTyaJlbHOCTI mpobiema
PO3BUTKY YUHIB B3araii 1 iX yMiHb 3aCTOCOBYBaTH 3HaHHs, 30KkpeMa. OgHuM i3
OCHOBHMX CIIOCOOIB PO3BUTKY IMX YMIHb y HaBYaHHI XiMIii CTaB Y4YHIBCHKHUH
€KCIEPUMEHT. AJle TUX OKPEMHX MPOCTUX 1 KOPOTKOYACHUX JOCHIIB, BKIIOUEHUX
B ypok-Oecimy, Oyno HemoctaTHbo. I[loTpiOHI 0COOMMBI €KCHEPUMEHTANIbHI
3aHATTS. Tak BHHUKIA TOTpebda B po3poOllll YUHIBCHKOIO E€KCHEPUMEHTY s
BJIOCKOHAJICHHS OJEPKaHUX 3HAHb 1 JIJI1 PO3BUTKY B YYHIB YMIHb 3aCTOCOBYBAaTH
iX B HaBYaJbHIN poOOTI — MPAKTUYHUX POOIT. Y BIAMOBIAb HA 11 NOTPEOU MIKOJIU
MPOBOJAUIINCH HAYKOB1 AOCIII)KEHHSI, CTBOPIOBAJIMCH NOPAAHUKH ISl MPAKTUYHHUX
3aHATH B cepeaHi mkoml. bauspko 1939-1941 pokiB B mKoOJIAX MOYaIu
BIIPO/KYBATHCh NpPakTU4YHI poOOTH, 1 BIANOBIAHO, 3MEHIIYBAJIOCh YHCIO
nabopaTopHux ypokiB. [louanu 3’aBasitTuchk myOmikaiii B mpeci 3 00rpyHTYBaHHAM
MearoriyHoi HIHHOCTI MPAaKTUYHUX POOIT 3 XIMii.

Y 1939 poui B okypHani «XuMHUA B IIKOJe» 3’SBWIACS  CTATTA
O. A. I'pabdenpkoro [105], B sikili BUCBITIICHO HEIOJIKH JIAOOPATOPHOTO YPOKY,
3a3HAY€HO HEOOTPYHTOBAHICTh MAHIBHUX METOAWYHUX MOTJISAIB 3 LOTO MUTAHHS.
BiH po3KpuUB CyTh METOAY MPAKTUYHUX POOIT 1 HAMITUB THUIU YYHIBCHKUX POOIT, SIKI
MO’KHa BUKOHYBATH 3a JIONIOMOTM LbOrO MeToAy. AJie aBTOp cTaTTi OyB HeE
JOCTaTHBO OO0 €KTHBHUWA y CBOIX BHUCHOBKax 1 MHPHUIYCTUBCA XUOHOI MOMUIKH,
NPUNHABIIM METOJ MPAKTUYHUX POOIT sK €quHO npaBwibHUU. O. A. ['paGeubkuii
BBa)XaB, 1110 MPAKTUYHI pOOOTH MOBUHHI MPOBOJUTUCH TUIBKU B CTAPIIMX Kjacax, a
y 7-8(8-9) mnoBunHI 3anumarucs gadopaTopHi gocmian. LluM camum aBTOp
MPOTUCTABJISAB JIBA BUAM YUYHIBCHKOTO E€KCIEPUMEHTY, KOXKHUH 3 SKHUX Ma€ CBOi

GyHKIIIT y HAaBYaIbHOMY MPOLEC.
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[Mpubnu3no B TOM camuii uwac C. T IllamoBanenko [363] Bkasye Ha
HEOOXITHICTh BUKOPUCTAHHS BCIX BHJIB YYHIBCBKOTO €KCHEPUMEHTY, PO3JAUISIOUU
Horo Ha 1abopaTopHi JOCHTIIH, MPAKTUYHI POOOTH 1 EKCIIEPUMEHTAIIBHI 3a]1aui.

VYV 1940 poui /lepxkaBHUM IHCTUTYTOM WIKLA OyJ0 BHUAAHO MOPAIHUK MO
npakTuyHuXx poOiT, migroroiaeHuit C. I'. Illanosanenkom Ta JI. O. [dyOininum. B
Horo mepeamoBi chopmysibOBaHa MeTa MPAKTUYHUX POOIT 1 OCHOBHI METOJIMYHI
MOJIOKEHHSI, 10 CTOCYIOThCA LbOro NUTaHHA. B mpomy » poul JAemo mi3Hile
BUWIIOB TMOCIOHUK JJii BUMTENIB 3 MHUTAHHS NPAKTUYHUX POOIT, BHUJIAHUU
MOCKOBCBKMM MICBKUM IHCTUTYTOM YAOCKOHaJIeHHA BuuteniB [53]. Lleil mociOHuK
MICTUTh I1HCTPYKUIi [IOAO BUKOHAHHSA MPAKTHYHUX POOIT, $KI MPOMOHYBAIOCA
MPOBOJUTH TMICHS BUBUEHHA TeMH a0o ii yactuHu. Ilix mpakTHYHMMH poOOTaMu
aBTOpPU pPO3yMUIH «Taky (opMy MPOBEICHHS J1a0OpPaTOPHUX AOCIIiJIB, KOJU BOHHU
BUKOHYIOTbCSI HE Ha YpPOKax BHUBYEHHS HOBOrO MaTepially, a B CHeI[lalbHO
BiJIBEJICHHMI Yac, KOJU Il martepian 3acBoeHuil yunsmu» [53, ¢.3]. Kpim Toro, B
NOCIOHMKY 3a3HA4ya€ThCs, 110 BBEJIEHHS MPAKTUYHUX pOOIT 30BCIM HE MOBHHHO
CJIyT'yBaTH MIJCTaBOIO JIJISl BIAMIHM JabopaTOopHUX AociiAiB. Bei popmu npoBeneHHs
HAaBYAJIbHOTO XIMIYHOI'O €KCHEPUMEHTY IOBHHHI 3aCTOCOBYBATHCh Yy HAaBYaHHI,
BpPaxoBYIOUH X MEJaroriuHi 3aBIaHHs.

B iHImMX MeTOAMYHUX MOCIOHMKAX 3 XIMIi pO3KPUBAETHCS 1 YTOUHIOETHCS 11€5
npakTuyHUX poOit. I. M. bopucoB BKJIIOYMB B XapaKTEPUCTUKY MPAKTUYHUX POOIT
TaKl O3HAKHU:

«1. Ha ux 3aHATTAX y4HI UUIMH YpOK (@ 1HOAI 1 ABA YPOKHU MiJIPsJ) NPALIOIOTh
camocTiiiHo. 2. {1 3aHATTS (SK M[paBUIIO) NTPOBOJATHCA VYK€ IICIAS BUBYEHHS
BIIMOBIIHUX PO3AUTIB a00 1ol TemMu Kypcey. 3. OCHOBHa MeTa: a) 3aKpilUTU BKE
Ha0yT1 YYHSAMH TEOPETHYHI 3HAHHS; 0) PO3BUHYTH BMIHHS 3aCTOCOBYBATH II1 3HAHHS
II0JI0 PO3B’SA3yBaHHS E€KCIEPUMEHTAILHUX 3a/1a4; B) BAPOOUTH B YYHIB YMIHHS 1
HAaBUYKH, HEOOXIJHI iM B MPAKTUYHOMY >KUTTI, COPUATH MOJITEXHIYHIM MIArOTOBLI
yuHiB» [35, ¢.98].

B 1955 pomi II. O. T'nopiozoB Ta JI. M. CMOProHChbKHUM BUJATH METOIUYHUN

NOCIOHMK WIOA0 MNPAaKTUYHMX poOIT 3 Ximii B cepeaHid mkomi [94]. B mpomy
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NOCIOHMKY BOHM BHM3HAYalOTh MPAKTHUHI POOOTH K «Taky (opMy HaBYAIbHOI
poOOTH, KOJIM y4HI CAMOCTIMHO BUKOHYIOTh XIMIYH1 JJOCJIIIM HA CHEI[ialbHOMY YpOLi
MICJIsl BUBUYEHHS OY/b-SIKOI TEMH KypcCy a0o 11 YaCTUHH; LIUM BOHH BIIPI3HSAIOTHCS Bijl
1a00paTOpHUX JIOCHIAIB, III0 BUKOHYIOTHCS B IMPOIECT BUKIATY BYUTEIEM HOBOTO
Mmatepiany» [94, c.5].

C. T IllanoBaseHKO Tak XapakTepu3ye MpakTUuHi podoTH: «JlabopaTopHi
MPaKTUYHI 3aHATTS, SIKII0O BOHM TMPOBOASTHCS TOJOBHUM YUHOM MIC/Isl BUBYEHHS
BIIMOBIIHUX TMHWTAaHb MPOrpamMu (10 BHUBUCHHS IIUX MUTAaHb y OaraThbOoX BUMAJKax
HEJIOIUTLHO TPOBOJAUTH TMPAKTUYHI 3aHATTSA), MAOTh BEJIMKE 3HAYCHHS JUIs
30arayeHHs y4YHIB MIIHUMHU 3HAHHSAMH, JJII TPOBTOPEHHS, 3aKPIIJICHHS,
KOHKpeTH3allii MpoJIeHoro, sl 30arayeHHs y4HIB HOBUMHU CIIOCTEPEKCHHSIMU 1
3HAHHSIMH, 030pOEHHS €KCIEPUMEHTATIbHUMHU HaBUYKaMU 1 HABUYKAMH CaMOCTIMHOI
poboTH 1 JuIs BIpaB YYHIB Yy 3aCTOCYyBaHHI 3HaHb Ha mpaktuii» [364, c.286]. B
CUCTEMY NPAKTUYHUX PpOOIT OylIM BKIIOYEHI M eKcnepuMeHTalbH1 3anadi. Ha 1o
TeMy OyB MiITOTOBICHHIA BIMOBITHIIA MOCIOHMK st BunTeniB [306].

OauH 3 HampsMiB BJIOCKOHAJIEHHS METOJAMKM 1 TEXHIKM YYHIBCHKOIO
EKCIIEPUMEHTY € BUKOPUCTAaHHS Maliux KulbKocTel pedoBuH. Ll mpobOnema Oyna
nigaaTa B 1944 pomi B. B. Jlepuenkom ta M. A. IBaHioBoro. Bonu omyOikyBanu
KUIbKa Mpallb 13 3aCTOCYBaHHS B IIKOJ1 JOCIIIB, MOAIOHUX /10 THUX, III0 BUMAralTh
Mikpomerony [186; 220], B sKkuX 3a3HaAyagoOCh, IO UIMPOKE BIPOBAIKEHHS
MPaKTUYHUX POOIT y NPaKTUKY CEPEeHbOI IIKOIUW Oyae e(PEeKTHUBHUM 3a YMOBH
BUKOpHUCTaHHS MikpomeTony. Ha ix mymKy, 1eil Meron 3a0e3neunTh cepe/iHii KO
MOXJIMBICTh OpraHizaiii Y4YHIBCHKOIO €KCHEpPUMEHTY B OuibmioMy o0csa31l 1 3
OUTBILIOID EKOHOMIE€I0 4Yacy Ta HE3HauHUX BUTparT peakTuBiB. M. A. IBaHIlOBa,
B. B. JIeBueHKO MiAKPECTIOTh, IO «JIOCTIAN, SKI BUKOHYIOTH IIUM METOJIOM,
MOPIBHIHO 31 3BUYAHUM METOJOM iX BUKOHAHHS HE TUIBKH HE BTPayaroTh, aje il y
OUTBIIOCT] BUNAAKIB HABITh 3HAYHO BUTPAIOTh 3a YITKICTIO 1 PENbeQHICTIO THX
JeTalieH, sIKi MaloTh BEJIMKE HaBYallbHE 3HaveHHs» [186, ¢.3]. Bonu momitwiu, 1o
«3aBISKH MajUM KUIBKOCTSIM OJE€P’KaHUX MPOAYKTIB BAAETHCS MPOCTUM IPUHOMOM

130JTI0OBaTU pearyrdyy CHCTEMY BiJl 30BHIIIHBOIO CEPEJOBHINA, TOMY HaBITh B
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3BUYATHOMY MPUMIIICHHI, 1110 HE Ma€ CIeUlaJlbHUX BUTSHKHUX TMPUIAAIB, MOXKIUBO
MPOBOJUTH JIA0OPATOPHO Takl JOCHIIU, SK J00yBaHHS XJIOPUCTOTO BOJHIO 1
BUBYEHHS HOTO BIACTUBOCTEH, POOOTH 3 XJIOPOM, CIPUUCTUM Ta30M, CIPKOBOJHEM Ta
iHmi» [186, c.4]. docminu 3 MaluMu KUTBKOCTSIMH PEaKTUBIB OYJIM BKJIFOYEHI 1 70
NiAPYYHUKA 3 XiMii Uit yuHiB 8-10 kiaciB cepeHbOI MIKOJIU K MPaKTU4YHI pOoOOTH
[221]. Hocninu mpormoHyBanocs MPOBOAMTU B 3ITHYTHX CKIIIHUX TpyOkax (iHOXi 3
KUTbKOMa KOJIIHAMH ), [0 3HAYHO YTPYIHIOBAJIO iX OUMIIEHHS MICIS €KCIIEPUMEHTY.

TakuM yuHOM, METOJMYHA JIiTEpaTypa 3 XIMii 30araTuiiach MOCIOHUKAMHU 1100
opraHizaiii Ti€i YaCTMHHM HABUYaJbHOTO MPOIIECY, SIKOMY HE MPUAUISIACS HAJICKHA
yBara B 30-x Tta 40-X pokax — NpakTUYHUM poOOTaM 3 XiMii.

B ycix mkonax npakTU4Hi PoOOTH TMOYanu MNpPOBOAUTUCH 3 S0-X POKiB
20 cTONITTS, KOJM BOHM Oynau BBeJEHI B OOOB’A3KOBOMY MOPSAKY B IIKUIbHI
nporpamu  [289]. VYV nporpamax pO3KpHBAIOCh JAMIAKTUYHE MPU3HAYCHHS
HAaBYaJIBHOTO XIMIYHOTIO eKcnepuMmeHTy. HaromomryBanock, 110 AeMOHCTpaliiiHi
JOCIIAM TOBMHHI PO3KPUBATH XIMIYHI OCHOBU J00yBaHHS pe4yoBUH. JlaGopaTopHi
JOOCIIAN, IO CYNPOBOKYIOTH BHUKJIAJ YYMTEIEM HOBOIO MaTepialy, MOBUHHI
PO3KpUBATU YYHSIM 3MICT OKPEMHUX MNUTaHb MPOTPAaMU 1 CHOPUSITH HPHUILETUICHHIO
NPaKTMYHUX YMiHb i HABMYOK. IX HPONOHYBaIOCS HPOBOJAUTH B YyCiX Kiacax.
3a3Hayvanocs, 1m0 MpaKkTHUYHI POOOTHM MalOTh ICTOTHE 3HAYEHHS JJisi HaOyBaHHS
MPaKTUYHUX HABUYOK Yy TMOBO/)KEHHI 3 pEYOBHMHAMH, pO3MI3HaBaHHI ix W
eKkcrepuMeHTyBaHH1. [IpakTuuHi poOOTH TPOBOAMIMCS MICHSI BUBUEHHS HABYAJIBHOTO
Marepialy, 1110 3a0e31neuyBago po3yMiHHs YYHSIMU BUKOHYBaHUX poOiT [289, c.9].

BinpomkeHHsT NpakTUYHUX pOOIT MOKHA BBa)XKaTH MO3UTUBHUM (DAKTOM Yy
PO3BUTKY YYHIBCHKOTO XIMIYHOI'O E€KCIEPUMEHTY B IIKOJI. AJle, Ha *ajib, y LeH
NepioJ MOCTYNOBO MPUMEHIIYBAIaCch POJIb 1HIIOIO BUAY YUYHIBCHKOTO €KCIIEPUMEHTY
— nabopaTopHux gociifi. L{pomy copusiiu cami mporpamu. B mporpamax 1boro
Mepiogy 3 OKPEMHUX pO3JUIB 3a3HAYAINCH MPAKTUUYHI POOOTH, SKI BUHUTEIb
3000B’s3aHUNA  TPOBOJUTH, a  JiabopaTopHi  Jociimu 00 €IHyBaJUCh 3
neMoHcTpaniiauMu. Take 00’e€THaHHS JTaOOPATOPHUX TOCHIAIB CIPHUSIIO TOMY, IO

OKpeM1 BUHUTEII1 3aMICTh Ja0OpaTOPHUX JOCIIA1B TPOBOIMIMN TUIBKU AEMOHCTpALiiHI,
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OCKUIBKM OpraHizyBaTH J1labopaTopHi gociinu Habarato ckiaadime. Kpim toro, B
nporpamMax BU3HAYMIIMCh OOOB’SI3KOBMMH y 7 Kjaci JeMOHCTpalii 1 JlabopaTopHi
nociinu, a y 8-10 kmacax — meMoHcTpariii 1 npaktuydi podotu [290].

Orxe, y 50-x pokax IEeMOHCTpaliiHUN EKCHEPUMEHT MPAaKTUYHO 3ailHsIB
MPOBiHE Miclle B Mpolieci HaBYaHHS XiMmii. Po3muproBanuch 1 MOrinOiIOBaIuCh
VSBJIEHHS MPO YMOBH MPOBEACHHS JEMOHCTPALIITHOTO €KCIepUMEHTY MiJ Yac Horo
crioctepexkeHHst yuHsmMu. [Ipo 11e 3acBiUyOTh MOCIOHUKYU JJisl BUUTENIB 3 TEXHIKH 1
METOJUKH XIMIYHOTO ekcrepumenty [257; 275; 353]. V nei mepion, sk i B 20-Ti
POKH, HEMPABOMIPHO MEpeOUTbITyBaIach poiib OJHOTO BUAY HABYAIBHOTO XIMIYHOTO
€KCIIEpUMEHTY 1 HEeJOOLIHIOBajdach poiib 1HIoro. I tutbku B 60-X pokax, KOJIHU B
HIKUTBHUX Tporpamax [291] BinOyBcs po3mojil €KCHEPUMEHTY Ha JEMOHCTpAIlii,
1a0opaToOpH1 JOCTIIU, NPAKTUYHI POOOTH, CHIBBIIHOIICHHS MIX JEMOHCTpAIisIMU 1
VYHIBCBKMM  €KCIIEPUMEHTOM CTaJ0 IOCTYNOBO BHPIBHIOBATHCh. 3HAYHOIO
BJIOCKOHAQJICHHSI 3a3HaB 1 YYHIBCBKMHM EKCIEPUMEHT, 30KpeMa METOJuKa HOro
oprasizaiii, (GOpMyBaHHS EKCIICPUMCHTAJIbHUX YMIiHb 1 HaBHYOK Yy4HIB [95].
Buuteni, MetoaucTh — 3alMaiiMcs  BIOCKOHAJIEHHAM  METOAUKH  XIMIYHOTO
CKCIICPUMEHTY Ha MO3aKJIacHHUX 3aHATTAX 3 Ximii [102; 167].

VY noci6nuky K. {. ITapmenoBa «XiMIYHUN €KCIEPUMEHT B CEPEIHIN LIKOII»
[259] BucBiTIIOIOTBCSA 3arajibHi NUTAHHS METOIWKH TPOBEJACHHS XIMIYHOTO
eKCIepuMeHTy. B mepmmx po3aiiax po3KpUBAETHCS POJIb CHOCTEPEHKEHHS 1
€KCIIEpUMEHTY B HAayKOBOMY Mi3HAaHHI 1 B HaBYaHHI XiMii, TOTIM JA€TbCS BUKIAJ
ICTOpIi CTAHOBJIEHHS Ta PO3BUTKY XIMIYHOTO €KCIEPUMEHTY B WIKOJl. LleHTpanbHe
Miclle B POOOTI 3ailMaroTh 3arajbHi NUTaHHS METOJUKHU JEMOHCTpAlIHHOTO Ta
YUHIBCBKOI'O €KCIIEPUMEHTY B PI3HOMaHITHUX HOro popMax.

60-80-1 pokn XX CTONITTS XapaKTepU3yBaJIHUCS IHTEHCHUBHUM PO3BUTKOM
TEOPETUYHOro 3MiIcTy Kypcy XiMmii. Lle moscHioeThCcs peanizaliero 3aBAaHb 100
3MIIHEHHSI 3B’SI3KYy IIKOJM 3 SKUTTSIM. OJIHUM 3 BaXJIMBUX 3aCO0IB 3MII[HEHHS
3B’SI3KYy IIKOJW 3 JKUTTSAM Oyja MOJITeXHIYHA OCBITa, OCHOBHI MOJIOKEHHS SIKOT
po3poounn metoauctu-ximiku C. I'. [llanoBanenko, [I. A. Emmreiin [364; 372].

[lonanpmoro po3BUTKY HaOyna i1es MO0A0 BUKOPUCTAHHS XIMIYHOTO €KCIEPUMEHTY
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B TOJITEXHIYHIA OCBITI 1 B 3B’A3Ky 3 LUM BJIOCKOHAJTIOBAJIUCh TEXHIKA
JEMOHCTPAIIHHOTO E€KCIePUMEHTY TiJ] 4Yac BHUBYEHHS OCHOBHUX XIMIYHUX
BUpoOHUIITB. Y mocioHuky JI. A. Emmrelina [372] omnucani rpadiuHi 3acobu
HABYaHHS — CXEMHM anapatiB 1 TEXHOJIOTTYHUX MPOLECIB, PO30IpH1 MOJIE1 3aBOJCHKUX
XIMIYHHUX anapaTiB Ta YCTaHOBOK, JlaHa METO/MKA X BUKOPUCTAaHHS Ha YPOKaX XIMii.

3HauHUA BHECOK B PO3pOOKY KIIBKICHMX AOCHIAIB 3 XIMIi BHECIa rpymna
METOJUCTIB JIeHIHrpajcbkoro mneaiHctutyty [19]. Humu pospoOnena metoauka
KUIBKICHUX JIOCHIIB 3 HEOPraHIYHOI Ta OPraHiyHOi XiMii, sIki MalOTh 3HAYEHHS HE
TUTBKH ISl YPOKIB, ajie MOXKYTh OyTH BUKOPHUCTaH1 HAa MO3aKJIACHUX 3aHSITTAX 3 XiMii.
3anponoHOBaHa METOAMKA KUIBKICHUX AOCIIAIB 3 XIMIi aKTyajbHa i HUHI.

Uumanuil BIUIMB HA PO3BUTOK METOJUKH XIMIYHOTO E€KCIIEPUMEHTY B IIKOJI
Manu mpani JI. M. KupromikiHa npo mnoeiHaHHS cjoBa 1 3aco0iB HAOYHOCTI B
HaByaHH1 XiMmii. Hum Oyno noBeneHo, 110 XIMIYHMM €KCHEPUMEHT Biirpae BEIUKY
pOJIb B HABYaHHI XIMIii, SIKI[O BIH MEBHUM YHMHOM MOEIHYETHCS 31 CIOBOM YUUTEIS.
JI. M. Kupromikin [197, ¢.37-41] Buninue 4oTrpu GOpMHU MOETHAHHS CIOBA BUUTEIS
31 3ac00aMU HaOYHOCTI:

1) mepma ¢opma XapakTepH3yeTbCsl TUM, IO BYMTENb 33 JOIOMOTH CIIOBa
Kepye CHOCTEPEIKEHHSIMU Y4YHIB, SIKi 3J00yBatOTh 3HAHHS MPO BJIACTHBOCTI 00’€KTa
0e3nocepelHbO 31 CIOCTEpEeXKEHb;, 2) Apyra Qgopma XapaKTepHU3YEThCS THUM, IO
BUUTENIb 3a JOMOMOI'M CJIOBa KEpPYe CIOCTEPEKEHHSIMHU 3a JIEMOHCTPOBAaHUMU
MpeIMETaMH Ta Mpolecamu 1, 6a3yro4rch Ha 3HAHHSX, SIK1 BXKE € B YUHIB, BeJI€ iX J0
BUSBIICHHS Ta (DOpMyBaHHS TakuUX 3B A3KIB MDK SIBUIIAMH, SIKI HE MOXYTb OyTH
BUSIBJIEHI B  mpolieci  OesmocepenHboro  copuiimanus; 3) tpets  gopma
XapaKTEePU3Y€EThCS TUM, L0 3HAHb MPO SIBUIA ab0 BIACTUBOCTI MPEIMETIB, SKi
copHuiiMaroThesl 6e3Mocepe/IHbO, YUH1 Ha0yBalOTh CIIOYATKY 31 CJIIB yYUTENs, a IoKa3
IUX 3aCc00IB HAOYHOCTI € MIATBEP/KCHHSIM a00 KOHKPETU3AIIEI0 JI0 CJIOBECHUX
MOBIAOMJIEHDb; 4) ueTBepTa (QopMa XapaKTEepHU3ye€TbCs THUM, IO BYUTENb MIJ 4ac
BUKOPUCTAaHHS HAOYHOCTI PpO3KpHUBAE YYHSAM 3B S3KM MDK SABHUIIAMH, SKi
0e3mocepe/lHb0 HE CHpUMaroThes, ab0 TIyMauuTh CHOCTEPEXKYBaHl SIBUIIA Ha

OCHOBI T€OPIi.
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OTxe, CIOBO BUMTENA 1 MOKa3 MPEAMETIB Ta MPOIECIB MOXKYTh nepedyBaTH B
PI3HOMAHITHUX TMOEAHAHHAX. Y M1 PI3HOMAHITHOCTI BUIUISIOTH YOTHUPU OCHOBHI
dbopmu. Ilepma 1 gpyra hopmMu BXOIATH 10 CKIIAAy OCTIIHUIIBKOTO METOMY, TPETS 1
yeTBepra — J0 CKIaAy uUnocTpatuBHoro wetony. llepma 1 tpers ¢opmu
3aCTOCOBYIOTBCS B THX BHIMAJKax, KOJM 3HaHHS MpO MpeaMmeT abo Mpolec MOKHA
3100yTH, criocTepirarouu caM o0’ekT. Jpyra 1 yeTBepTa (pOopMHU 3aCTOCOBYIOTHCS IiJT
Yyac BUBYEHHS TaKUX 3B’SI3KIB 1 BIAHOLIEHb MK IPEIMETOM 1 IPOLECOM, SK1 (3B’ A3KU
1 BITHOIIIEHHs) 0e310CcepeIHbO HE CIIPUUMAIOTHCSl OpraHaMu YYTTIB 1 MOXYTb OyTH
Mi3HAH1 IPU 31CTABJICHH] IEMOHCTPOBAHUX 3aCO0IB HAOYHOCTI 3 THM, IO BXXE BIJOMO
YUHSIM 3 IONEPETHBOTO JOCIITY.

Sk mokazye MOCHIKEHHS, MiJl 4Yac JAEMOHCTPYBaHHA JOCHIAIB 3 XiMil
HallyacTile BUKOPUCTOBYIOThCS Jipyra 1 yetBepta hopmu. [1osICHIOETBCS 11€ THUM, 11O
PO CYTh XIMIYHMX MPOLECIB CYAATh 3 ACSIKUX 30BHIIIHIX O3HAK, KI HE PO3KPUBAIOTh
NPsIMO B3a€EMOJI1T HEBUIUMHUX, MI3€PHO MAIMX (PI3UYHUX TUT — MOJIEKYJI, aTOMIB, HOHIB,
€JIEKTPOHIB. A Mi3HAHHS IIMX B3a€MOJIN CTAaHOBUTh HAYKOBY OCHOBY BMBUYEHHS XiMii.
KoxHa 3 4oTupbox (hOpM 3aCTOCOBYEThCS B MPAKTHIIl HaBYAHHA XIMIi y PI3HUX
BapiaHTax. 3 BapiaHTIB APyroi popmMu ocoOIMBO BEIUKE 3HAUYECHHS MAIOTh JIBa: OJIUH 3
HUX XapaKTePU3YETHCS THUM, IO BUKOPUCTOBYETHCSI B OCHOBHOMY 1HAYKTHUBHHI c1OCIO
YMOBHBOJY, JUISl IPYTOr0 XapaKTepHE 3aCTOCYBaHHS «pOOOYOT MIOTE3N.

AHani3 4otuphox ¢GOpM TMOEAHAHHS CJIOBa BUMUTENS 1 3ac001B HAOYHOCTI
MOKa3ye, II0 pO3yMOBAa ASUIBHICTh YUYHIB 3MIHIOETBCS 3aJIEKHO BIJ METOAY
BUKOPUCTaHHS BUMTEJIEM 3aC001B HAOUHOCTI. 3 BUKJIAJICHOTO BUILIMBAE, IO YCHIX Y
poOOTI yuuTens XiMii 3aJ€KUTh BiJ] MPAaBUJIBHO BU3HAUEHOT METH 1 BUOOPY METO/IIB,
IIO€JHaHb MOr0 CJIOBA 13 3ac00aMK HaBYaHHS.

VY pe3ynbTari AOCAIIHKEHHS 3a3HAYEHUX MUTaHb BUHHUKJIA MOTpeOda po3rIISIHYTH
HaNOUIBII 3HAYYIIl METOJUYHI IPOOIEMH HABYAJILHOTO XIMIYHOTO €KCIIEPUMEHTY.

TomMy HacTymHUM 3aBIaHHSM HalIOrO0 HAYKOBOI'O MOIIYKY CTaJIO JOCITIIKEHHS
METOJIMYHUX TPOOJIEM HABUAIBHOIO XIMIYHOIO EKCIIEPUMEHTY, a caMme: CaMOCTiiHa
poOoTa Y4HIB Mij] YaC BUKOHAHHS XIMIYHOTO €KCIEPUMEHTY; BUKOPUCTAHHS XIMIYHOTO

EKCIIEPUMEHTY B IIPOOJIEMHOMY IIIXO/I1 0 HABYAHHS XiMii; KOMIUIEKCHE BUKOPUCTaHHS
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3ac001B HAOYHOCTI 1 XIMIYHOTO €KCIIEPUMEHTY; PO3BUTOK TEXHIKH JEMOHCTPALITHOTO Ta
YUHIBCBKOTO  €KCIIEPUMEHTIB; O€3MEYHICTh YYHIBCHKOIO Ta JEMOHCTpAlliiHOTrO
EKCIIEpUMEHTIB; 3a0€3MEUEHHS HABYAIBHOIO MPOLIECY XIMIYHUM €KCTIEPUMEHTOM.

2.3.2. Memoouuni npobremu Ha8UAIbHOZO XIMIYHO20 eKCHEPUMEHNLY

Y mpoueci JOCHIDKEHHS HaMU BHOKPEMJIEHO METOAMYHI MpoOieMHu
HAaBYAJIbHOTO XIMIYHOT'O E€KCHEPUMEHTY, HaJl SKMMHU MpPaIlOBAId BUEHI-METOAUCTH,
BuMTeNi Ximii [126].

1. Camocminna poboma  yunie ni0 uac GUKOHAHHA  XIMIYHO20
excnepumenmy. BaxiuBicTh mpoOJeMH 3yMOBJIEHA THM, 1110 3HAHHS, OJEpKaHi Mij
4ac CaMoCTiiHOT POOOTH, CTarOTh OUIbII OCMHUCICHUMHU 1 MINHUMHU. MeToauky
BUKOPUCTaHHS YYHIBCHKOTO €KCIIEPUMEHTY B CaMOCTIHHIA pOOOTI Y4HIB Ha PI3HHUX
eTanax ypoky miigHo po3po6mass J[. M. Kupromikin [196] ta ixmi. JocnimkeHHIMH
BUSIBJICHO, 1110 JJIsI 3ACTOCYBaHHSI JOCIITHUIIBKUX Ja00paTOPHUX JOCHIIB BaXKJIUBO,
100 HaBYaIBHUN MaTepian He OyB nepeBaHTaxxeHu# pakramu. OKpiM TOTO, JOCTIIH,
K1 Tiepef0avyaroThesl i1 BUKOHAHHS YUYHSIMU, TMOBHHHI OyTH JJisi HUX HOBHMHU 1
MOCWJIBHUMH. 3MICT 3aB/IaHb NMOBUHEH OYyTH 3pO3yMUIMM YYHSIM 1 HE MOTpeOyBaTH
J0JIaTKOBOT'O MOSICHEHHS 3 OOKY yuuTesl.

VY 3B’3Ky 3 Aeaali OUIBIIMM BHUKOPUCTAaHHSAM CAMOCTIHHOI poOOTH Y4YHIB B
HaBYaHH1 XiMii HaOyJu 3aCTOCOBYBAaHHS JIOMAIIIHI JOCHIIM 1 CIIOCTEPEKEHHS, SIK1 B
MIKUTBHUX TIPYYHUKAX 3 XiMil onucaHi sk qoMaiisi 3aBaanss [352; 368]. Meroauky
opraHizaiii JOMAaIIHbOTO XIMIYHOTO €KCIEPUMEHTY JeTalibHO po3poouB I. 1. bamaes
[25]. Pesynpraté mocmimkeHHS OyayTh KOPUCHHMHU YYHTEISIM XiMil y 3B’SI3Ky 13
YIPOBAJKEHHSAM Y)KUTKOBOTO XIMIYHOT'O €KCIIEPUMEHTY.

2. Buxopucmanna Xximiuno2o exkcnepumenmy 6 HnpPOOIEMHOMY RiIOX00i 00
Haeuannsa ximii. 1o npobinemy miinHo po3pobnsmu B. I apkynoB [87; 88],
B. C. Ilonocin [250, ¢.131-132; 268]. JocaimKkeHHIMH BUSIBIEHO, 1[0 MOXKJIUBI Pi3H1
BUIAJIKKM CTBOPEHHS 1 PO3B’sI3aHHS MPOOJIEMHOI CUTYallli HA OCHOBI €KCIIEPUMEHTY:
1) mpoOnieMHa cuTyallisi BAHUKAE HA OCHOBI BUKOHAHHS XIMIYHOTO €KCICPUMEHTY,
10 OTpeOye TEOPETUYHOTO MOSICHEHHSI; 2) Mpo0JieMHa CUTYallisi BUHUKAE HA OCHOBI

B1JIOMO1 YUHSIM T€OpIii, KOJU €KCIIEPUMEHT MIJKPIIIII0E€ BUBUEHY TEOPIIO.
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3a3HayeH1 BUNIAJAKU CTBOPEHHS 1 pO3B’si3aHHs NMPOOJEMHOI CUTYyallli Ha OCHOBI
XIMIYHOIO EKCHEPUMEHTY HE BTPATUIM CBOTO 3HAYEHHS 1 Y HUHIMIHIX YMOBax
YAOCKOHAJIEHHS MKUIbHOT XIMIYHOT OCBITH.

3. Komnnexcne  eukopucmamusa  3acodie  Haounocmi i XiMIUH020
excnepumenmy. CTOCOBHO Ximii It0 mpobsiemy nociimxyBanu O. A. 'pabGenbkui,
T. C. Hazapona, JI. C. 3a3no6ina [103], B. C. Ilonocia [250, c.136-142] Ta iHmi.
JlocmipkeHHsT 1 JOCBi pPOOOTH BUMTENIB XiMil 3acBIAYYIOTh, IO MiJ 4ac
KOMILUIEKCHOTO BUKOPHUCTaHHS 3aCO0IB HAOYHOCTI, TEXHIYHUX 3aCO0IB HaBUYaHHS 1
XIMIYHOI'O €KCIIEPUMEHTY YYH1 OJEpXYIOTh CBIAOMIIII i MILHINI 3HAHHA 3 XIMil.
Hocmimxennssmu  B. C. Ilomocina [250, ¢.138-139] BusaBieHo, mo MiJg dYac
KOMIIJIEKCHOTO BUKOPHUCTAHHS 3aCO0M HAOYHOCTI 1 XIMIYHUN E€KCIEPUMEHT B3a€EMHO
JOTOBHIOIOTh OJIMH OJHOTO, MiJICUJIIOI0YH iX 3arajJbHUM NeAaroriyHui eexr.

4. Po36umok mexHIiKU YYHIGCLKO20 eKCHEPUMEHmY 3 GUKOPDUCHMAHHAM
Haniemikpomemody. HaniBMIKpOMETOJ] — TPOrPECUBHUN CHOCIO TPOBEACHHA
XIMIYHOTO €KCIIEPUMEHTY B IIKOJI, OCKUIBKM B TIpOLECI HOro BUKOPUCTAHHS
€KOHOMJISITBCSl PEAKTUBH 1 Yac Y4HIB, YUUTENs, 3a0€3MeUy€eThCs YUCTOTA B IIKUIBHOMY
XIMIYHOMY KaOlHETi, 3 SBISETHCS MOXIUBICTH poOOTH 0€3 BUTKHOI madu. Hax
peanizaiiero 1iei nmpoonemu mpamtoBanu JI. JI. 'enxosa [89], T. C. Hazaposa [245],
b. M. Ilaciunuk  [262], B. C.Ilomocin [266; 267], TI.IL Xomuenko Ta
K. I. CeBacthsiHoBa [349], I. H. Yeptkos Ta I1. H. XXykoB [361].

JI. JI. T'enkoBa [89] mokazana, 10 €KCIEPUMEHT 3 BUKOPHUCTAHHSIM MaJIMX
KUIBKOCTE PEYOBMH PO3BUBAE B YUYHIB CIHOCTEPEXIMBICTh, MIABUIIYE TOCTPOTY
COpUMaHHS HUMHU E€KCHEPUMEHTY, MpUBYAE J0 OEpeXIMBOCTI, TOYHOCTI W
OXalHOCT1, CHpHUSE PO3BUTKY CaMOCTIMHOCTI mkoysipiB. KpiMm Toro, mocimigHuus
BIIMIYa€, 10 €KCIEPUMEHT 3 MAIMMH KUIBKOCTSIMU PEYOBHH MO3UTHUBHO BIUJIMBAE HA
Mpairo BYUTENS, OCKUIbKM BUBLIBHSETHCS Yac, 3aTpAyeHU HUM Ha MIATOTOBKY 0
nabopatopHux  gociiAi, mnpaktuunux poOit. JI. JI. [enkoBa moBena, 1110
3aCTOCYBaHHSl HAIIBMIKPOMETOJly B CEpelHIA MIKOI1 Jlae ekoHoMilo Ouibiie 80%
peaktuBiB 1 75% o0nazHaHHS MOPIBHAHO 3 MaKpPOMETOIOM, a €KOHOMisl 4acy Ha

BUKOHAHHS €KCIIEpUMEHTY ckiaaae oubiie 43% [89, ¢.81].
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T. C. Hazapoa [245], BHBUYMBIIM TNHTaHHS EPrOHOMIYHOTO MiAXOAY [0
oOnasiHaHHA poOOYMX MICUb BUMTENSl Ta YYHIB, PO3pOOMIIa HACTUIbHI KOMIUIEKTH
PEaKTHUBIB, TIOCY/ly Ta OOJaJHAHHS 1Jii POOOTH 3 MalUMU KUIBKOCTSIMU PEUYOBHH.
[lopiBHIOIOUM  MakKpo-, HamiBMakpo- 1 MIKPOMETOAM, JOBEJla TMeAaroriuny
€(EeKTUBHICTh HANIBMIKPOMETOAY 1 pO3KpWiIa MOXIMBOCTI HOro sl HayKOBOi
oprasizauii npami BuuTens Ta y4HiB. Ha 0OCHOBI eproHOMIYHMX BUMOT BOHA CTBOpHJIA
MOJIEJb 3arajIbHOT0 00JIaHaHHS XIMIYHOI J1ab0opaTopii B cepeiHii MIKOJII.

B. C. Tlonocin [266; 267] 3anponoHyBaB NpOBEACHHS TOCTI/IB 3 BUKOPUCTAHHAM
MOJIIETUJIEHOT IJTIBKHU, MJIACTUHYATHX OCHOB J1a00PaTOPHUX LITATHBIB.

b. M. laciunuk [262], skuii TpuBaaum 1 dYac BHBYAB NHTAHHS HAYKOBOI
oprasizauii mpaii y4HIB, 3alpONOHYBaB HaOlp MEPIOAUYHOIO KOPUCTYBAHHSA MJIs
poOOTH 3 MalMMHU KUIBKOCTSIMU PEaKTHUBIB, SKUM BKJIIOYAE HE TUIBKM MOCYJ Ta
peaKkTUBH, ajie i NpoOIpKy-eTajJoH ISl BIAMIPIOBaHHS 00’€MIB PIIUH 1 METaliyHy
JIOKEUKY JJI1 HaOupaHHS MaluX 703 TBEpAUX peuoBUH. HUM Takox 3amponoHOBaH1
KOHLEHTpaI[li PO3YMHIB JJIs JOCIIIIB.

I'. TI. Xomuenko Ta K. I. CeBacTbsiHOBa MIATOTYBaJIM [Jisl YYHIB HaBUaJbHUN
nocioHuk [349], B skoMy 3anpornoHOBaHO Ouibine 560 AOCHIIIB 3 HEOPraHIYHOT XIMiT
31 3aCTOCYBAHHSIM HAIIBMIKpPOMETOY. ABTOpPHM MIAKPECIIOBAIM, IO B TAaKOMY
BUIJISIII MalkKe BCl JOCHIAM MOXYTh OyTHM BHMKOHAHI HaBiTh B THX IIKOJaX, €
BIJICYTH1 BUTSDKHI npucTpoi. Ilepina yacTuHa 1i€i KHUTY MPUCBSIYEHA TEXHILI poOOTH
B JiabopaTtopii, 1€ aBTOPU PO3KPHUBAIOTH CHOCOOM BUTOTOBJICHHS JIaOOPATOPHOIO
MikpooOnagHaHHs. OCHOBHa 4YacTMHA — TMPUCBAYEHA NPAKTUYHUM podoTaM 3
HEOPraHIYHOi XiMii, € OMUCYIOTbCA OCHIIIN 3 BUKOPUCTAHHIM MalHMX KUIbKOCTEH
pedoBUH. JIOCUTh AETAIbHO OMMCYETHCA TEXHIKA YYHIBCHKUX JIOCHIAIB 3 THM, 1100
LIKOJISIP1 3MOTJIM caMl iX BUKOHATU. Y «BceTymi» 10 1bOro nociOHMKa aBTOPH YiTKO
BHCBITHIIU NI€pEBaru poOOTH HAIIBMIKPOMETOJIOM.

[luTaHHSAM TEXHIKM 1 METOAUKH POOOTH 3 MAJIMMHU KUIBKOCTSMU DPEYOBUH
npucssiueHa kuura I. H. Ueptkosa Ta I1. H. XKXykosa [361]. B Hiii aBTOpU HaBOIATH
JeTaJIbHI METOJUYHI PEKOMEHJallli 11100 BUKOHAHHS YYHIBCBKOI'O €KCIIEPUMEHTY 3

OOIpYHTYBaHHSAM KLIbKOCTI BUKOPUCTOBYBAHUX PEYOBHUH Ta O0JIaHAHHS.
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TakuM YMHOM, YYHIBCHKUNA €KCIEPUMEHT 3 BUKOPUCTAHHIM MajuX KUIbKOCTEH
PEUYOBUH OJIepKaB IIMPOKE TMOMIMPEHHS B IMIKUIbHIM mnpaktuui. BogHouac, sk
3azHavae [. [I. Xomuenko, «HeoOXimHO mie OaraTo 3poOUTH MJii MOJAIBIIOTO
BJIOCKOHAJICHHS [IbOTO Tiepe1oBoro Metoay» [349, c.4].

5. Po36umoK mexHiKku 0emMOHCmPauiiiHo2o Ximiunozo excnepumenmy. 1lii
npoOJjieMi MPUCBIYEHO METOJAMYHHMM MOCIOHMK st BuuTeniB [348], B sgKOMY
JETAJIbHO PO3IJISIHYTa TEXHIKA JE€MOHCTPALIMHMX AOCHIAIB, YMOBH MNPOBEIACHHS
eKCIIEpUMEHTY. ABTOpPU NOCIOHHMKA MPOMOHYIOThH KUJIbKa BapiaHTIB JOCII/IB HAa OAHY 1
Ty caMmy TeMy, IO Ja€ 3MOTry BYHUTENIO0 3poOUTH BHUOIp, Y3rO/KYyHOUH HOTO 3
MaTepialbHUM OCHAILEHHSAM KaOIHEeTy XiMIi IIKOJIH.

JUis miABUILIEHHS TIeIaroriyHoi e(eKTUBHOCTI IEMOHCTPALIHOTO €KCIIEPUMEHTY
0arato BUMTEIIB Ta METOJUCTIB MPONOHYIOTh BUKOPUCTOBYBATH PI3HOMAHITHI ONTUYHI
3ac00M HaBUaHHI — CMiTIaCKOIH, KOJOCKONH, QimbMockonu Tomo [5; 38].
Po3po0nsiuce HOBI OCHIAM 3 HEOPraHIYHOI Ta OpPraHiyHOi XiMii, K1 Jomomaraiu
BUUTEJISIM BHUBYATH HAWOUIBII CKJIAJHI TEMH WIKUIBHOI MporpaMud 3 XiMmii,
YpI3HOMAaHITHIOBATH MO3aKIaCHY pOOOTY.

Hazgemo gesiki MeETONMYHI MIAXOAW IIOJO  BJOCKOHAJIEHHS  TEXHIKH
JEMOHCTPALIIMHOTO  €KCHEPUMEHTY: 1) By3n0BHif;  2) yHiBepcadbHUIl  abo
noyiyHKIIOHANbHUM; 3) MOAyabHUN. By3noBuil miaxin mnondsrae B TOMY, LIO
JIEMOHCTpAIIIHI MpuUiau 30UparoThCsl HA OCHOBI BY3JIIB-JI€TalIe, SIKI BUITYCKAKOThCS
MPOMUCJIOBICTIO Yy BUIJISAJI pi3HOMaHITHUX HaOopiB [104, ¢.95; 244, c.63; 246].
VYHiBepcanbHuil a00 MOMIPYHKIIOHATBHUN MIAXI] MOJATaE B TOMY, IO B OJHOMY M
TOMY camMOMy TMpWiaJl JEMOHCTPYIOThCS pI3HOMaHITHI Jochiaud. EdexTuBHUM
BUSIBUBCS amapar Ajisl MPOBEIEHHS XIMIYHMX peakiiid, B SKOMY MOKHa MPOBOJUTH
XIMI4HI peakiii 3 TOKCHYHUMHU peuoBUHaMU [214; 246].

MonyneHuii migxin 0a3yeTrbcsi Ha BHUKOPUCTAaHHI YHI(IKOBAaHHUX BY3JIB-
MozyJiB. B pa3i moTpeOu BUKOPHUCTOBYIOTh OCHOBHHMM MOAYJb (CTaHIapTHY AETalb) 1
3MIHHI MOJYMI-NIPUCTAaBKU. MoaynbHUM MiAXiJ BUABUBCA €(QEKTUBHUM IS
JAEMOHCTpAIIiH JOCTIIIB 3 EIEKTPHYHUM CTpyMOoM [246; 297].

Jlesiki HanpsIMKA PO3BUTKY TEXHIKM XIMIYHOTO E€KCIEPUMEHTY BHUCBITIIIOE

B. I'. [Ipokxonenko [297]: mupiie BOpOBaI)KEHHS B IPAKTUKY MPHIIAJIIB sl pOOOTH 3
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CJICKTPUYHUM  CTPYMOM, SIKI  BIIMOBIJAIOTh BUMOTaM  TEXHIKM  O€3MeKH;
CTaHJApTU3Alllsl HaBYAJIBLHOIO OOJaJHAHHS — HAOOpW mocyny Ta oOJajgHaHHS, SKI
MpU3HaYeH1 i1 poOOTH 3 MAaJTUMU KUTbKOCTSIMH PEaKTHBIB.

6. besneunicmvs 'y  npoeedeHHi  YUHIBCbKO20 i  O0eMOHCMPAUIIHO20
excnepumenmy. Hajn uiero npobieMoro aktuBHO mnpamtoBanu B. M. Konosanos
[201], O. C. Cemenor [313], I. I. JlJaxmerkin,T. C. Hazaposa [215], 1. H. YepTkos,
I1. H. XKyxkos [360], sixi po3poOuiii He TUIbKU 3arajibHi BKa31BKU 3 TEXHIKU O€3MEKU
MPOBEJICHHS XIMIYHOI'O €KCIIEPUMEHTY B IIKOJI, aje W KOHKPETHI peKOMeHIaii
110,10 0€31MEeYHOr0 BUKOHAHHS POrPaMHMX JOCII/IIB.

Yumasie 3HaYEHHS 11010 BAOCKOHAJIEHHS MIKIIBHOTO XIMIYHOIO €KCIIEPUMEHTY
MaB MeToAMYHUNA JTUCT «IIpo BIOCKOHANEHHS WIKUILHOTO €KCIIEPUMEHTY B Cepe/lHIN
mkoni» [344, ¢.123-140]. Jluct BkItOYa€E YOTUPHU PO3AUIH, B SIKMX BUCBITIIOIOTHCS
BUMOT'M /O IIKUIBHOTO XIMIYHOTO €KCHEPUMEHTY, WOro HaBYalbHO-MaTepialibHa
0a3a, NTUTaHHS TEXHIKU 1 METOJAMKU XIMIYHOTO €KCIIEPUMEHTY, a TAKOXK 3a0e3MeYeHHs
IIKUT HAaBYAJIbHO-HAOYHUMH TMOCIOHMKaMHu. Y JIMCTI 3a3HAYAETHCS, IIO0 PO3BUTOK
XIMIYHOTO €KCIIEpUMEHTY TMepeadavae peanizaiilo TakuX 3axojiB: 1) CTBOpEHHs
BIIMOBIIHUX  MaTepiaibHUX  yMOB; 2) MiABUIIEHHS  O€3MEYHOCTI  JIOCHIIIB;
3) 30UIBIICHHS] YaCTKH JIA0OPATOPHUX JIOCIHIIIB Ta MPAKTHYHUX POOIT. 3BEPTAETHCS
yBara Ha JOTpPUMAaHHsS TMpaBWI TEXHIKM Oe3neku Mpu poOoTi 3 XIMIUHUMU
peakTuBaMu. Bennke 3HaU€HHs B MiJIBUILEHH] 0€3MI€YHOCTI B pOOOTI Ma€ THCTPYKTAXK
LIKOJIAPIB, MEpeXil 10 YYHIBCBKOIO E€KCIEPUMEHTY 3 BHUKOPUCTAHHIM MaJHuX
KUIbKOCTEW PEYOBHH, IPOBEICHHS OKPEMHUX JIEMOHCTPALIHHUX JTOCHIIIB B MpUaaax
— 3aMKHYTUX CHUCTEMaX, pallloHaJIbHE OCHAIIEHHS pOOOYMX MICILIb BUMTENS Ta y4HIB,
npaBUJIbHE 30€piraHHs peakTHBIB, BUKOPUCTAHHS 3aC001B 1HIUBITYaJIbHOTO 3aXUCTY.

[IpoBenemMoO TMOpPIBHSUIBHMM aHajl3 MIKUIBHUX MporpaM 3 XIiMil 1100
3a0€3MeUYeHHs] HABYaJIbHOTO IMPOLECY XIMIYHUM €KCIIEpUMEHTOM. K Kputepii
BUKOPUCTAEMO KOE(IUIEHT 3a0e3leyeHHs Kypcy XIMIYHUM EKCHEPUMEHTOM.
Koediuient 3ab6e3neuenHs — e BIAHOWEHHS KIIbKOCTI 000B’A3KOBUX JE€MOHCTpALii,
7a00OpaTOpHUX JIOCHIIB, MPAKTUYHUX POOIT 10 YHCIa TOJWH, BIJIBEACHUX
MpOrpaMoI0 Ha BUBYEHHSI 1ILOTO MaTepiany kypcy [66, c¢.98]. Jlani mocmimxeHHS

nokasaHi B Tabi. 2.1 ta na puc. 2.1.
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Tabnuys 2.1.
IHopiBHAJIBHMI aHAJII3 HABYAJBbHUX NMPOrpam 3 XiMmil o0 3a0e3nme4yeHHs
HABYAJbHOI'0 pouecy 3 XiMil pi3HMMH BHAAMH €KCIIEPUMEHTY

B nepiox 3 1933 mo 1990 poxn

[TopiBHSIIBHI TOKA3HUKHU

% KinpkicTs mocmiais,
2 po0IT
o) o —
Ne . = ‘T | = 2
i IIporpamu 3 ximii : = ) = % z
i s |[§=|lZ <o | B
=z| 5 |22/ EE|l 5 |&F
SE| 2 | 83| 28| 2 |88
s o Q S O o3 Q @) Lg
o> e | X | B aIE A M &
1 2 3 4 3) 6 7 8
1. |Ilporpamu  cepeanboi  mkonu. | 320 9 130 - 139 | 0,434
Ximist. — Xapkis: Pag.auk., 1933. -
24 c. [287]
2. |Ilporpammu  cepennboi  mkonu. | 296 | 34 | 112 - 146 | 0,493
Ximiss  (7-10 k1.). - Xapkis.:

Pamg.uk., 1935. — 30 c. [288]

3. |Iporpamu  cepemnboi  mkonu. | 313 | 60 | 31 31 | 122 | 0,39
Ximia. — K.: Pag.mk., 1955. - 24 c.

[289]
4. |Ilporpamu  cepeanboi  mkoau. | 321 | 50 11 35 | 96 |0,299
Ximis g VII-X knacis. - K.:

Pag.auk., 1957. — 18 ¢. [290]

5. |Ilporpamu  cepennboi  mkonu. | 315 | 58 15 40 | 113 | 0,359
Ximis s VII-10 kieis. — K.:
Pag.auk., 1960. — 31 c. [291]

6. |IIporpammel cpegnedt  mkosel. | 350 | 110 | 54 26 | 190 | 0,543
Xumust  7-10  kmaccel. — M.:
ITpocsemnienne, 1975. — 30 c. [292]

7. | IIporpammel  cpegHedt  mkomsl. | 323 | 136 | 59 32 | 227 | 0,70

Xumuss  8-11 xkmaccel. —  M.:
ITpocsemnienne, 1986. — 28 c. [293]
8. | Ilporpamu cepeanroi | 306 | 99 | 47 29 | 175 |0,572

3arajJlbHOOCBITHBOI IIKOJU. XIMIS
8-11 kmacu. — K.: Pag.mk., 1990. —
39 c. [294]
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KoedinieHT 3ade3neuyeHus

Puc.2.1. Jlunamika xoedinieHTa 3a0€3MeUeHHs] HaBYaJIbHOIO MpoLecy 3 XiMil

XIMIYHUM €KcIiepuMeHTOM B miepion 3 1933 mo 1990 poku.

Hani Tabn. 2.1. ta puc. 2.1. 3acBiA4YIOTh, 1110 HAaBYAJIBHUI mpouec 3 Ximii B
OCHOBHOMY 3a0€3MeYeHHI XIMIYHMM €KCIIEpUMEHTOM, Koe(illleHT 3a0e3neyeHHs
Bapitoe B Mexkax 0,3-0,7. B nporpamax 1933 1 1935 pokiB 1O0MiHYIOTh JJaOOpaTOpHi
nocmiau. lle mosicHoeTbess TUM, IO B LEed NepioJ mepeBara BijljgaBajach
1a00paTOPHUM ypOKaM, Ha SIKUX BUKOPHUCTOBYBAJIHMCH JEMOHCTpaIlli Ta JabopaTopHi
JOCHIIA — TepedUTbITyBaniachk pojib OAHOTO 3 BUAIB eKkcnepuMmeHTy. [lounHarouu 3
1955 poky B HaBYaJdbHUM TpolleC 3 XiMIi BKIIOYAIOTHCS BCl BHJAM HABYAIBLHOIO
XIMIYHOIO €KCIEpPUMEHTY — JAEMOHCTpaliiiHl Ta JJabopaTOpHI AOCHIAU, MPAKTHYHI
poOOTH, KOJM EKCHEPUMEHT CTajdl BUKOPUCTOBYBAaTM HA BCIX JIAaHKaX MPOLECY
HaBuaHHs Ximii. HaiiBumuii koediiieHT 3a0e3neyeHHs MOKa3ylTh MpPOorpaMu
1986 poky. Lle MoxHa MOSCHUTH peajizalli€ro 3aBlaHb OCHOBHUX HanpsmiB pehopmMu
3arajJJbHOOCBITHBOI IIIKOJM IIOJO ITOJINIIEHHS HaBYaHHSA 1 BUXOBAHHS MOJIOII B
MIJTOTOBIII JO MpaIli.

Sk nokaszamu nocnimkenns H. L. Jlykamosoi [227] Ta 3acBigumia mpakTHKa,
[0, XO4ya yKpalHChKa METOJMKAa HAaBYaHHS XIMIl B LEeW MepioJ po3BHBAJIACH Iijl

BIJIMBOM POCIACHKOT METOJIMYHOT TYMKH, BOHA BCE K aKTUBHO IIIyKaJia BIACHI HUISIXU
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JOCHIJDKeHHsT  OaraThoX ii  mpoOieM, 30KpeMa, 1 HaBUAJbHOIO XIMIYHOTO
excriepuMenty [13; 14; 15; 27; 28; 32; 47; 54; 211; 300; 324].

3pylieHHs y HayKOBO-METOIMYHIM poOOTI 3 XiMii B YKpaiHi modanucsi, KOJau y
1945 p. B YkpaiHCbKOMY HayYKOBO-AOCIIJHOMY 1HCTUTYTI ME€aroriku 0yB CTBOPEHUI
CEeKTOp METOJMKH XiMii, B SIKOMY IUIIJHO MpalioBald YKPaiHChKI METOJHMCTU
O. I. Acraxos, C. {. Packin, O. M. Pycbko. Ilin iX KepiBHUUTBOM pPO3pOOJISIUCS
MUATAHHS METOJIWKHM BUKJIAJaHHS XiMii B IIKOJ1, BUKOPUCTAHHS 3aCO0IB HaBUYaHHS,
TEXHIKM 1 METOAMKM XIMIYHOTO EKCIEPUMEHTY, M03aKjJacHoi poOoTH 3 XiMii,
HNIAPYYHUKH JJIs1 CEPEIHBOT IIKOJIH.

Jlesiky ocoOnuBicTh Mae mociOHuk st BuuteniB O. I. Acraxosa [14]. 3a
3aJlyMOM aBTOpa BiH MaB OyTH HE TUIbKH METOJUYHUM MOPATHUKOM JJIs BUMTENS, a B
JESKUX MOro 4aCTUHAX 1 HABYAJIbHUM MOCIOHUKOM it yuHiB. [10CIOHUK CKI1aa€eThes
3 TppOX PO3AUTIB 1 JoJAaTKiB. B mepmomy po3aunl mojiaHi OCHOBHI BIIOMOCTI IPO
Oprasizalliio 1 TEXHIKY NPOBEACHHS AEMOHCTpalliil Ha ypOKax Ta JabOpaTOPHUX POOIT
3 XiMil B cepeqHii mkoji. TexHika AeMOHCTpallii 1 1abopaTopHUX poOIT OMUCaHa B
apyromy posaini. Bceboro ommcano 285 gocmimiB kKypcey ximii 7-10 knmaciB 3a
nporpamoro 1948 p. 6e3 moauly iX Ha JEeMOHCTpalii Ta Ja0opaTopHl JOCITIIH.
JlemoHcTpanii mo3HayeHi 3ipoukamu. B TpeTbomy po3aull NMOAaHUM MOKAKYMK
anapaTypu, peakTHBIB, MOCYJy 10 JIEMOHCTpAIIfHUX Ta JabOpaTOPHUX JIOCIIIIB.
Posrnsimaroun Metoauky aeMmoHctpaniit 3 ximii, O. [. AcTaxoB yTOYHIOE O3HAYEHHS
MOHSATTS «JIEMOHCTpAIlis», sIKe BKIIOYAE HE JIUIIE MPOBEICHHS HA YPOKax XIMIYHHUX
JIOCIIIIB, a ¥ IoKa3 TaOauIb, CXEM, MOACICH, Koaekiik tomo. Illogo mMerommku
opraHizaiii yabopaTopHUX JOCHiAiB, TO iX gomuibHO, Ha AymKy O. I. Actaxosa,
opraHizoByBaTu napaMu. lIpu BUKOHAHHI JOCHIAIB, fIKI MOTPeOYIOTh HECKIJIAIHOIO
oOnaaHaHHs, MPOOIPKOBI AOCTIAN JOIUIBHO AaBaTH KOXHOMY YYHEB1 1HIMBIyalbHO
[14, ¢.52]. B nociOHMKY HaBOASTHLCS 3arajibHi BKa3iBKHM I0JI0 BUKOHAHHS YYHSIMH
7a00paTOPHUX JOCHIIIB 1 HABOAUTHCS 3pa30K CKIAJAaHHS YYHSMU 3BITY IMIpO
BUKOHaHYy pOOOTY.

3aBepuryroun xapakrtepuctuky mocionuka O. 1. AcraxoBa, 3a3HauMMO, IO B

HbOMY 3aClyTOBYIOTh Ha yBary MNUTaHHS METOAUKHU JEMOHCTPALIMHUX JOCIHIIIB,
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npaktuyHux poOiT. Ile npocroTa, AOCTYNHICTH, BaplaTHUBHICTH EKCIIEPUMEHTY,
JISTTBHICHUM acMeKT CKJIaJaHHsI YYHSMU 3BITY PO BUKOHAHY MPAKTUYHY poOOTYy. I3
BaJl MOCIOHMKA CIiJ Ha3BaTH OTOXXHEHHS aBTOPOM JA0OpPATOPHUX JOCHIAIB 1
MPaKTUYHUX POOIT.

C. 4. Packin y nocionuky aig BuuteniB [300] HaykoBO OOIpYHTYBaB METOIU
BUKJIAJJaHHA XIMIi y CEMHUpIYHIA IIKOJI, T[IOKa3aB Ii3HABajbHE 3HAYEHHS
JEMOHCTpaIlIMHUX Ta JIabOpaTOpHUX JOCHiAIB. JIeMOHCTpyBaHHS JOCHIAIB, SK
3azHavyae C. S. PackiH, — € edexkTuBHMM 3aco00M Jii CTBOPEHHS B YYHIB
KOHKPETHHUX YSBJIEHb PO PEUOBMHM M XIMIUHI MPOLECH, IO MOJIETHIye (pOopMyBaHHs
TUX UM IHIIKUX TOHATH B Y4HIB. Pa30M 3 TUM J€MOHCTpaLiiiH1 JOCIIIU € MIATOTOBKOIO
YVUYHIB O CAMOCTIHHOTO BHUKOHAHHS J1a0OpaTOpHUX poOIT. 3HAUYECHHS J1a00paTOPHUX
pOOIT mossirae B TOMY, 110, BUKOHYIOUH 1X, YUH1 0€3M0CEPEIHhO 03HAMOMITIOIOTHCS 3
pPEYOBMHAMM Ta iX BJIACTHUBOCTSMH, BOHHM [JalOTh JYyKe ILIHHUN MaTepian s
CIOCTEPEKEHb YUHIB, PO3BUBAIOTh iX MUCIEHHS, BUXOBYIOTh HABUUKH JaOOPATOPHOT
TEXHIKH, YMIHHS pOOMTH BUCHOBKH 13 criocTepesxenb [300, ¢.30].

[lociOHMK ~ MICTUTh  KOHKpPETHI  pEKOMEHJalli  [0JA0  METOAMKHU
JEMOHCTpAUIMHUX JOCHiliB, JabopaTopHux poOir. IlinroroBka BuMTENIB A0
JEMOHCTPYBaHHS NOJISATAa€ B TOMY, 11100: 1) qoOpaTt i 1006pe nepeBIpuTH BiIMOBIIHI
JAOCTIIN; 2) IpoAyMaTH METOAMKY TMPOBEACHHS CcHpod (po3cTaHOBKa Ha
JEMOHCTpAIlIHHOMY CTOJ1 MpUIafiB, 3axX0au O€3MeKH, TMOSCHEHHS Jociiay i
BUCHOBKM 3 HBOro). ABTOp po3pi3Hsie 1Bl (opmu mabopaTopHUX pOOIT:
a) 1abopaTopHi poOOTH, SIKI MPOBOJSTH Ha YpOIl B MPOIECi BUBUCHHS HOBOIO
Marepiaiy; 0) 1abopaTopHi MPaKTUYHI 3aHSTTS, SIK1 MPOBOASTHCS IMICJISI BUBYEHHS
psy TUTaHb, Micis 3aKiHueHHs TemMu abo kuibkox TeMm [300, ¢.31]. V mociOHuky
PO3IJIAIAETHCS CTPYKTYpa J1a00OPaTOPHOrO YPOKY, METOJIMKA MIATOTOBKU BUUTEIS 10
TaKMX YpPOKIB. YYHSIM NPONOHYETHCS CXeMa JJisi CKJIaJaHHS 3BITY MPO BUKOHAHY
po0OTY: a) CXeMaTUYHUM PUCYHOK; 0) KOPOTKHUH 3alUC CIIOCTEPEKEHD; B) BUCHOBKH 3
cnocrepexenb. Lle 30arauye 3micT mociOHMKa, HOro MPakTUYHY CHPSIMOBAHICTb.
Banu mociGHuKa — HEY3roJKEHICTh Y Kiacu@ikallli yYHIBCbKOTO €KCIEpPUMEHTY Ha

1abopaTopH1 AOCTIAN Ta MPAKTUYHI POOOTH.



84

HoBi minxoau miog0 MOCWJIEHHS MNPAKTUYHOIO CHPSIMYBaHHS IMIKUIBbHOI
XIMIYHOi OCBITH, peaji3allii NPUHUMIY MOJITEXHI3MY 3HAWUUIM BiOOpa’KEHHS B
METOJIMYHUX MOCIOHMKAX JIsl BUMTENIB, INKUTBHUX MIAPYYHUKAX 3 XIMIi.

H. I. Kyuepenko [211] migroryBaB moCiOHUK JjIsi BUMTEIIB XiMii 3 METOJIMKHU
opraHizaiii JabopaTOpHUX JOCHIIIIB Ta MNPAKTUYHUX POOIT BIAMOBIAHO 1O TEM
MporpaMu CepPeHBOT 3araJibHOOCBITHBOI TMOJIITEXHIYHOI IIKOAM 3 BUPOOHUYUM
HaByaHHSAM. 3aciyroBye Ha Yysary B mnocioHuky H.I. Kyuepenka wMeroaunka
opraHizamii mnpakTHYHUX poOIT. BoHM cKiamaroTbes TO CyTI 3 JBOX YacTHUH:
NIATOTOBKH JI0 TPOBEJEHHS poOOTHM 1 CaMOro MNpOBEIEHHA. Y Marepiani, SKuUn
CTOCYETBHCSI MIATOTOBKH J10 POOIT, BKa3aHO OOJaJAHaHHS POOOYMX CTOJIB YYHIB 1
BUUTENS, a TaKOX 3a3HAY€HO, SIKI caM€ pEaKkTUBM, MPWIAIU, NOCYJ Ta I1HILIE
oOnagHaHHs Tpeba MarTu, 100 MPOBECTH JaHE 3aHSATTSA. 3HAIOYM, 110 B HHOTO € B
XIMIYHOMY KaOlHETi, YYUTENb JIETKO 30PIEHTYETHCS, IO CaMe€ BIH MOXE 3pOOHUTH 3
YUHSIMHU (DPOHTANIBHO, a 110 JOBEAEThCS AEMOHCTpYBaTU. B Apyriil 4acTHH1 KOXHOT
poOOTH HaBeJEH1 IHCTPYKIIIT PO Te, IK came Tpeda MPOBECTU J1OCTIA. 3aBepUIyEThCS
po0oTa CKIaJaHHIM YYHSIMU 3BITY PO BUKOHAHI1 JOCIIIH.

€. K. Bapponomeera [54] ta C. I Crpinbuyk [324] migroryBanu 30ipHUKH
€KCIIEpUMEHTAIbHUX 3aa4 1 BOpaB 3 XiMmii s yuHiB 7-10 KiaciB 10 KOXKHOT 3 TeM
nporpaMu. IX MOKHA, Ha pPO3CY[ Y4YMTeNs, i CHOTOAHI BHUKOPUCTaTH abo fK
JEMOHCTpAaIliiH]1 JOCHiIM Ha ypokax ximii abo sk sabopaTopHi gociiau, abo sk
3aBJAHHS JJIs IPAKTUYHUX POOIT.

Hocnimkyroun 1npo0ieMy yHAOYHEHHs BUKIAJaHHA XiMii B IIKOJII,
O. 1. AcraxoB Ta I'. M. HikonaeBa Buaanu MOCIOHUK ISl BUMTEIIB 3 METOAMKHU 1
TEXHIKM XIMI4HOro ekcnepuMeHty [15]. B mociOHuky omnucano Onmssko 400
JEMOHCTpPAUIMHUX JOCHIAIB 3 HEOopraHiyHOi XiMii. Yumano AOCHiAIB OMHCAaHO B
JIEKUIbKOX BapiaHTax, aOW JIeriie MpUCcTOCYyBaTH iX JO YMOB 1 MOXJIMBOCTEW IIKOJH.
ABTOpPH MOCIOHMKAa MOTHBYIOTh AKTYaJIbHICTh OMHCY OJIHOIO 3 BHUJAIB XIMIYHOI'O
EKCIEPUMEHTY — JIEMOHCTpaIiiHOro. AKTYalbHICTh Ii€i TemMu Oe3CyMHIBHA,
OCKUTbKM B TOTOYACHMX METOJIMYHMX IMOCIOHMKAaX aBTOPU OMUCYBAIU TMEPEBAXKHO

JUIIE  TEXHIKY JEeMOHCTPAalUliHMX  eKCHepUMEHTIB. IIuTaHHSAM  METOOUKH
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JEMOHCTPALIMHOTO €KCHEPUMEHTY B HHUX HE MPUIUIEHO JOCTaTHbOI yBarw.
O. 1. AcraxoB Tta I.M. HikomaeBa BBaXkaroTh, 10 3 0Oaratb0X 3aBAaHb 1
MO>KJIMBOCTEN JIEMOHCTPAL[IHHOTO XIMIYHOTO E€KCHEPUMEHTY OCOOIMBY yBary Ciia
OPUAUIATA HOro aKTUBI3YIOUOMY BIUIMBY Ha MUCJIEHHS Y4YHIB. Takuil BIUIUB TUM
TUTIAHIIINANA, YAM Kpallle OB’ s13aHl Ha ypoKaxX MPaKTU4HI 11 BUUTENS 3 HOrO CIOBOM,
31 3aJIy4eHHSIM Y4HIB JI0 CaMOCTIMHOI poOoTH. ABTOpU MociOHMKA CHOPMYITIOBAIN
JesKl TIOJIOKEHHSI METOJAMKMA TMIATOTOBKM Ta TMPOBEIACHHA XIMIYHUX JIOCTIIIB:
1) BUXOASIYM 3 TEMH YPOKY 1 OCOOJIMBOCTEH BUKIAJaHHS XiMii B MEBHOMY KIaci,
Tpeba BIAIOpAaTH MOXJIMBI €KCHEPUMEHTH 3 UYMMaJioi, SIK MPaBHUJIO, iX KUIBKOCTI;
2) KpUTUYHO TPOAHATI3YBaBIIM BiOMi B JITEpaTypi OMHCH TEXHIKA JOCIIIIB,
CIIMHUTHCS HA HAWOUIBII JOCTYMHUX 1 BAATUX; 3) epe] YPOKOM HPOPOOUTH JOCHTI]
BJIACHOPYY, & KOJM HOro JEMOHCTPYBATHMME Ha YpOILll JaOOpaHT, MEPEBIPUTH HOTO
BUKOHAHHS J1a00OpaHTOM; 4) MpoyMaTH MOSCHEHHS, SKi JaBaTUMETE Y4YHSIM ITiJ 4ac
NPOBEJICHHS CKCIICPUMEHTY; 5) y3roAWTH MPOBEACHHS JOCITITY 3 HWOTO MOSCHCHHSM,;
6) clutaHyBaTH TOCHIJOBHICT JIOCHIAY 3 WOTO TMOSCHEHHSM; 7) CIUIAHYBaTH
TOCJTIIOBHICTh BUKOHAHHS OKPEMHX CKCIIEPHMEHTIB; 8) CIUTAHyBaTH PO3TAlllyBaHHS
OKpEMHX arapariB, IMOCYy, PEaKTHBIB Ha JEMOHCTpaIiiHOMY cTOji; 9) mpoayMatu
TEXHIKY O€3MeKH NMPU BUKOHAHH1 eKcriepuMeHTy [195, ¢.10].

[lin yac neMoOHCTpyBaHHSI XIMIYHMX JOCJIJIIB OCHOBHUM pOOOYMM MicCIeM
YUHUTENS € TEMOHCTPALIHUI CT11, MIATOTOBKA SKOTO JI0 MPOBEIEHHS €KCIIEPUMEHTIB
1 poboTa 32 HUM — cClpaBa HaJ3BUYAWHO BIAMOBIJAJIbHA SK 3 HAaBYAJIBHOTO, TaK 1
BUXOBHOro 00Ky. Tomy, TOTyr4YM HOro, aBTOpY NPOIMOHYIOTh YpaxOBYBaTH Take:
1) neMOHCTpaIliifHuK CTIUT TOBHHEH OyTH 100pe OCBITJICHHM, YCTAaHOBJICHHW Ha
HEBHUCOKOMY TmiomMocTi Bucotoro 15-20 cm; 2)yce, 1m0 BuuTedb poOOUTH HA
JE€MOHCTpPALIHHOMY CTOJIl, MOBUHHO OyTH [100pe BUIHO BCIM YuHsAM; 3) Ha
JIEMOHCTpaIIiHUI CTUT Tpeda CTaBUTU TUTBKH Te (MIpUIagu, MOCY, PEaKTUBH Ta 1H.),
110 HEOOXIJHE JJI MPOBEJEHHS JOCIIIIB Ha OJJHOMY ypolli; 4) Ha CTOJI 1 B IIyXJsiAax
HEOJMIHHO NOBUHHI OYyTH: IITATUB 3 NMPoOipKamMu, MPOMHUBAJIKa 3 BOJOI, CIIUPTIBKA,
CIpHHMKH, (QUIBTPYBAJIbHUM Mamip, pyIIHUK, HIK, HOXKHUII, HAMIIOK, CBEPAJIA, KOPKH,

npoOKu, CKJIsTHI TPYyOKH; 5) yce, 10 CTOITh Ha CTOJIi, TOBUHHO OYyTH MOBEPHYTUM
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JIMIIEBOIO CTOPOHOK JIO Y4HIB; 6) mpuiaau, MOCyJ, PEaKTUBU CIiJ PO3MIIIATH Ha
CTOJI1 B Takiid MOCIIJOBHOCTI, B AKId BOHM OyQyTh MOTPIOHI 32 XOJIOM YpPOKY, 1, IO
MO>KJIMBOCTI, TpyNaMu; 7) Ha CTOJI1 MOBUHEH OyTH 3pa3KoBUN MOpsAIOK. Jlo ypoky,
MiJ 4ac NpOBEIEHHS JOCHIAIB 1 MICAS HUX BIH MOBMHEH OYTH ISl YYHIB HAOYHUM
3pa3koM poOoYoro Micis XiMika; 8) Micis 3aKiHYeHHsS YPOKy Tpeba 3pa3y npuodpartu
JE€MOHCTpPAUIHUN CTUI. 3aJIMIIATH HA HbOMY IIPWIAJIU, OCY/[ 1, 0COOJIMBO, PEAKTUBU
HE MOXHa; 9) yc1 JOMOMIXHI peul (CIpHUKH, PYIIHUK, TAaHYIPKU Ta 1H.) MOBUHHI OyTH
B EKCIIepUMeHTaTopa mij pykamu [15, ¢.14-15].

CdopmynboBaHi MOJOKEHHSI METOIUKH MIJITOTOBKU Ta MPOBEIACHHS XIMIYHUX
JOCJIIJIIB, HA HAITY TYMKY, € aKTyaJIbHUMH 1 TENEp B METOJMIII 1 TEXHII[l HABYAJILHOTO
XIMIYHOTO €KCIIEPUMEHTY.

3HauYHUN BHECOK y PO3BUTOK HABYAIBHOTO XIMIYHOTO €KCHEPUMEHTY 3pOOHIIN
(byHIaMeHTalbHI npani B1JIOMOTO YKpPaiHCBKOTO BUEHOI'0-METOJINCTA
H. M. BypuHcbkoi B rainy3i MOJITEXHIYHOI OCBITU MIKUTRHOT Mojoai [47]. B cBoix
TOCIIPKEHHSIX aBTOp PO3KpUJa pPOJib HABYAJIBHOIO XIMIYHOTO EKCHEPUMEHTY Y
(dbopMyBaHHI B Y4YHIB CHCTEMHU MOJITeXHIYHUX MOHATH. H. M. Bypuncbka 3a3Hauae,
10 JOCJIIJTHE O3HAMOMIICHHSI YYHIB 3 XIMIYHMMM PEAKIIsIMHU, IO JIeXKaThb B OCHOBI
BUpPOOHHUIITBA, HaOyBae OCOOJMBOrO 3HAYEHHsS, CTAa€ BHUPIIAIBLHO YMOBOIO
YCHIIIHOTO 3aCBOEHHS TEXHOJIOT1I. A 11100 ycHilHO (GopMyBaTH MOHATTS MPO XIMIYHI
peakiii, 110 JieXxaTb B OCHOBI BHUPOOHHUITBA, AaBTOpP TMOCIOHMKA MPOIMOHYE
JOJIEP’)KYBaTHU NMEBHUX YMOB JIGMOHCTPYBaHHS J0CIIAIB: 1) 03HAllOMIIIOBATH YUHIB 3
TEOPIEI0 MUTAHHS 1 CTBOPIOBATU B HUX YABY IPO Te€, 1[0 Tpeda poOuTy; 2) 3amydaTu
VYHIB J0 KOHCTPYIOBaHHS NpWIaay 1 BUTOTOBJICHHS Ha JOIIII JIOMOMIXKHOIO
KpEeCJIeHHs npuiiany; 3) A6aTu npo po3Mmipu npuiany (yuHi HOBHUHHI J00pe OauuTu
BECh MPUJIAJ 1 OKpEeMI1 YacTUHU Moro); 4) moMaratucs, 1mo0 y4Hi 3aCBOIJIM Ha3BH 1
CKJIaJ] PEYOBHUH, M0 BUKOPUCTOBYBAJIHMCS TIJ Yac JAEMOHCTPYBaHHS JOCIIAY;
5) nemMoHcTpyBaHHS O00OB’SI3KOBO CYIPOBOJKYBATH TOSCHEHHSAMU; 6) 3a)Iy4aTu
YYHIB JJO CAMOCTIHHOTO CIIOCTEPEKEHHS W ONMHCY JOCHiAY; 7) aHalli3yBaTu JTOCIHI],
BUMAaraTH BiJl YYHIB CTUCJMX BUCHOBKIB; §) 3ajly4aTH y4HIB A0 MOSICHEHHS peakiii

1 POIECIB, IO BIAOYBAIOTHCSA B KOXKHIN YacTHHI npuiany; 9) 3anucyBaTu piBHSIHHS
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peakiiif; 10) BUMaraTu Biji y4HiB, 11100 BOHM MaJlfOBaJId MPWIAJ, a CIIOCTEPEKEHHS 1
BHCHOBKHM 3alMCyBaJii B 30IIUT. BaxiauBa 1 pojib y4YHIBCHKOTO JIabOpPaTOPHOIO
EKCIIEPUMEHTY, SIKUH crpusie (OPMYBAHHIO 1 PO3BUTKY MOJITEXHIYHUX YMIHb 1
HAaBUYOK, 30KpeMa HAaBHUYOK PO3YMOBOTO E€KCIIEPUMEHTY, KOHCTPYIOBAaHHS 1
MPOCKTYBAaHHs, CKJIAJaHHd TNpPWIAaiB, BUKOHAHHS pPI3HUX (PI3UKO-XIMIYHHUX
onepailiii, yMiHHS CIOCTepiraTd, (IKCyBaTHU AaHl, poOOTH 3 HUX BUCHOBKHU [47,
c.106-107].

[luTaHHs METOAMKH 1 TEXHIKH HMIKUIBHOTO XIMIYHOTO €KCIIEPUMEHTY JIETAIbHO
BUCBITJICHI B HaBYanbHKUX NociOHrKax H. M. Bypuncekoi [40] ta A. C. JIpo6orskoro
[165] nnist cTyaeHTIB e 1arorivHUX iIHCTUTYTIB.

BaxxnuBuM y pPO3BUTKY HABUAJbHOTO XIMIYHOTO €KCIIEPUMEHTY CTajlo
TEOpPEeTUYHE OOTPYHTYBAaHHS AUAAKTUYHUX MPUHIMIIB HaBYaHHS XIMii B IIKOJI,
OBOJIOZ[IHHS YYHSIMH TEXHIKOIO XIMIYHOTO ekcnepuMenTty [13; 32].

VY nociOnuky «JlupaktuuHi ocHoBM HaB4aHHS Ximii» O. I. ActaxoB Ta
H. H. Yaituenko [13, c.66; c.119] 3a3HaueHo, 110 AEMOHCTpPAI[IHHUN E€KCIIEPUMEHT,
nabopaTopHl JOCHIAM, NPAKTUYHI POOOTH € HahuouIbIl e(EeKTUBHUM 3acOo00M
YHAOUYHEHHS [PU BUBYEHHI XIMIi 1 BOJHOYAC HAOYHUM METOJIOM HaBYaHHS.

VY nociouuky @. ®@. boeuka, B. M. Haitnana, A. K. I'pa6oBoro «JlabopatopHo-
MpPaKTUYH1 3aHSATTS 3 OpraHiyHoi XiMii» [32] omucaHa METOJAWKAa MPOBEICHHS
7abopaTOpHUX JAOCHIAIB, MPAKTHUYHUX poOOIT 3 OpraHiyHoi XiMmii Ha ypoKax,
(baKkyIbTaTUBHUX Ta F'ypPTKOBHUX 3aHATTAX. JIabopaTtopHi J0CHiIn, TPaKTUYHI poOOTH
HAaBOASATHCA 32 TEMaMHM  WIKUIbHOI  mporpamMu. Y  TNOCIOHHUKY — mepen
€KCIIEPUMEHTAIbHOK YAaCTUHOIO JIA€ThCS TEOPETUUHHUM MaTepiall, y sIKOMy KOPOTKO
pPO3IJIAIa€ThCA  HAWBaXJIMBILII  BJIACTUBOCTI, OyJaoBa, peakiiiiHa 3JaTHICTb
OpraHi4HMX CIOJYK. 3 METOI CHCTeMaTHh3alli HaBYaJbHOTO  MaTepianty
BUKOPUCTOBYIOTBCA ONOPHI CXeMH. B excnepuMeHTalbHIM 4YacTUHI TOJA€THCA
OuIbIlIe JOCHIIIB, HDK mependaueHo nporpamoro. lle mae 3mory BuuteneBi BUOpatu
TOM A0CHIA, IKUM OUTbLIE MIAXOAUTh JJIsl TPOBEACHHS B KOHKPETHUX YMOBAX LIKOJIH.
YactuHy MaTepially BUNTEIb MOKE€ BUKOPUCTATU Ha (PaKyJbTaTUBHUX 3aHATTAX 1 B

M03aKJIaCHIA poOOTI.
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[IpoGnemi BIOCKOHAJIEHHS TEXHIKM, METOJMKH 1 Oprasizauii y4HIBCBKOIO
EKCIIEPUMEHTY Ha ypOKaxX XiMii 3 BHUKOPHUCTAHHAM MalMX KUIBKOCTEH pPEYOBUH
MPUCBAYEHO MOCIOHMK JUIsl YUYMUTENIB XiMii 3araibHOOCBITHIX MWKLT A. O. benikosa
[28]. ¥V nmociOHuky ommcaHo oONagHAHHS 1 TMOJAAHO PEKOMEHMAIlli IIO0
BUTOTOBJIEHHS MOro cuiiaMu y4yHiB. HaBeneHi iHCTpyKLii 10 1aO0OpaTOPHUX JOCII/IB,
KapTKU-3aBJaHHS J10 MPAKTUYHUX POOIT Ta KOPOTKI METOJUYHI pEeKOMEHIAIIIT 10 BCiX
TEeM MporpaMu HeopraniuHoi xiMmii. CBoi HaykoBi nomyku A. O. benikoB y3arajibHUB
y KaHJUJIATChKIN nuceprarii [27].

Ha namy nymky, B HaykoBoMmy n0poOky A. O. benikoBa 3aciayroByrTh Ha
yBary 1 tenep: 1) MeToauka oprasizaiii J1ad0paTOpHUX JOCIIJIIB, MPAKTUYHUX POOIT
3 MaJMMH KUIBKOCTSIMM pPEUYOBMH; 2) IMJAaKTHYHE 3a0e3nedeHHs J1abopaTOpHHUX
JOCIIAIB Ta IPAKTUYHUX PoOIT; 3) opraxizauis poOo4oro Micus y4yHs.

TakuM ywmHOM, mepiof PO3BUTKY HABYAIBHOTO XIMIYHOIO E€KCHEPUMEHTY
XapaKTepU3y€eThCS BU3HAHHSIM XIMIYHOTO €KCIIEPUMEHTY 3 WOro pi3HOOIYHUMHU
(GyHKIIIMM ~ TPOBIIHUM ~ METOJIOM Yy  CHUCTeM1 METO/AIB HaBYaHHS  XiMii,
BUOKPEMJIEHHSIM OCHOBHMX WOrO BHJIB — JE€MOHCTPALIMHUX Ta Ja00paTOpHUX
JOOCHIAIB, TPAKTUYHUX POOIT. Y  METOAMYHIMN CHaaluHI [BOTO MEpPIOAY
3aCJIyTOBYIOTh:  PO3BUTOK  TE€XHIKM  JEMOHCTPAIliIMHOIO Ta  YYHIBCHKOTO
€KCIIEPUMEHTY; KOMILJIEKCHE BHUKOPUCTAaHHSA XIMIYHOIO EKCHEPUMEHTY Ta 3aco0iB
HAOYHOCTI; OpraHizaiiss CaMOCTIMHOI pOOOTH 3 BUKOPHUCTAHHS  XIMIYHOI'O
EKCIEpPUMEHTY B MPOOJEMHOMY HaBYaHHI; OE3MEYHICTh JAEMOHCTPAIIMHOTO Ta
y4HIBCbKOTro ekcriepumenTty [131; 133; 138; 139].

VY pesynbpTaTi HAyKOBOTO JOCHIIIKEHHS MOCTaja HEOOXIIHICTh 3’SCyBaTH, SK
BiI0yBaslach MOJIEpHI3AIlil HABYAJBHOTO XIMIYHOIO €KCIIEPUMEHTY, SKl ii
0COOJIMBOCTI.

ToMy HacTynmHUM 3aBJIaHHSAM HAIIOr0 HAYKOBOT'O MOIIYKY CTaJIO JOCIIIKEHHS
OCHOBHHUX HampsMIB MOJIEpHI3allii HABYAJIBHOIO XIMIYHOIO E€KCIEPUMEHTY:
po0IEMHO-PO3BUBAIbHUIM HABYAJIbHUN €KCIIEPUMEHT; €KOJIOoTi3allisd, AudepeHIianis
HAaBYAJIBHOTO XIMIYHOI'O EKCHEPUMEHTY; TEXHOJIOrii HaBYaHHA 1 XIMIYHHUH

€KCIIEPUMEHT.
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2.4. OCHOBHi HaNIPSIMKH MOJAEepPHi3auii
HABYAJbHOI'0 XiMiYHOI0 €KCIIEPUMEHTY

AmHai3 HaykoBO-MeToau4HOI sitepatypu [7; 37; 180; 316] 3acBimuye, 1110
PO3BUTOK 1 BJOCKOHAJIECHHS HAaBYAJIBHOI'O XIMIYHOTO EKCIIEPUMEHTY IOB d3aHl 3
nporiecaMu pedOopMyBaHHS XIMIYHOT OCBITM BUIMOBIAHO JO 3arajlbHOCBITOBUX
TeHJIeHII 11 po3BuTky. OcHOBHMUMHM 3 HUX €: 1) dyHmameHTanizaiisi OCBITH,
MOCWJICHHS 3B’SI3Ky TEOpii 3 MPAKTHKOIO; 2) MOCUJICHHS IHTErpaTUBHUX MPOLECIB,
po0JIeMHOCTI; 3) MOCUJIEHHS POJI CAMOCTIHHOT poOOTH, HaJlaHHS 1l JOCIITHUIILKOTO
xapakrtepy; 4) ekojorizaiis, IHTeTrpaiis 3MICTy XIMIYHOiI OCBITH 3 1HIIUMH
NPUPOAHUYMMH HAayKaMmH; 5) 3MIIIHEHHS 3B’A3KIB 3MICTY HAaBYAHHS 3 IPAKTUKOIO,
MOBCAKJIEHHUM JKUTTSIM JIIOJIUHHM, TEXHIKOI, €KOHOMIKOI; 6) MOCUJIEHHS poJl
MaTeMaTtu3allli, KOMII I0Tepu3allii, KUIbKICHOTO €KCHEpUMEHTY; 7) audepeHuianis
HaBuaHHs XiMii. OkpiM Toro, aHaii3 JiTepaTypraux mxepen [180, 327-330] noBoauTs,
[0 YJOCKOHAJIEHHS HIKUIBHOTO XIMIYHOI'O €KCIIEPUMEHTY BiIOYBA€THCS B TaKHUX
HampsiMKax: 1) mMojepHi3allisi NpuiajiB, amnapariB, OOJaJHAHHS JJisI TPOBEJICHHS
JOCIIAIB; 2) BAOCKOHAJIEHHSI TEXHIKM TMPOBEJACHHS EKCIEPUMEHTY, HalpHUKIal
poboTra 3 MaduUMU KUIBKOCTSIMM PEYOBUH; 3) BBEJCHHS HOBHUX JOCIIJIIB;
4) yIOCKOHAJICHHSI METOJMKH TPOBEJCHHS JIOCHIAIB, 30KpeMa, NpoOJIeMHO-
PO3BHUBAJILHUX. 3 OTJISAIY HA 11€ IPOBEAEMO JOCIIMKEHHS 1110/I0 OCHOBHUX HAIPSMKIB
MOJIEpHI3allii HABYAJIBHOTO XIMIYHOTO €KCIIEPUMEHTY.

2.4.1. IIpoonremno-po36ueanvHuil HAGYAILHUI XIMIYHUN eKCHEPUMEHM

[IpakTuka HOBOAWTH BaXJIMBY pOJIb XIMIYHOIO EKCIEPUMEHTY B peaii3auii
3aBlaHb BCEOIYHOIO PO3BUTKY YYHIB, PO3BUTKY IX MI3HABAJIBHOI MJISTIBHOCTI.
HaBuaHHs1, sike QopMye HAaBHYKM HABYAJIBHOI JISJIBHOCTI YYHIB 1 Oe3mocepeaHbo
BIUIMBAE HA PO3YMOBHM PO3BUTOK Ta IHTEHCU(IKAIIIO 1X MPAKTUYHOI MisUIBHOCTI,
MPUIHATO BBaXKaTH pO3BUBAJIBLHUM HaBuaHHAM [376, c.5].

B ymoBax po3BuBanbHOrO HaBuaHHs, sk 3a3Havae E. I'. 3norHukos [180, ¢.61],
— Hapa3l BUHHUKIA NOTpeda NOIIYKY HOBUX LUISIXIB BIOCKOHAJIEHHS IUKUIBHOTO
XIMIYHOT'O €KCIEPUMEHTY, 30KpeMa y4HIBCbKoro. IIponec po3BuBaIbHOrO HaBYaHHS

3 BUKOPUCTAHHAM XIMIYHOTO €KCIIEPUMEHTY MOPOJKYE BHYTPILIHI CTUMYJIN YUiHHS,
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CIpUsie TIEPEXO/ly 3HaHb Yy MEPEKOHAHHS, PO3BUTKY Mi3HABAJIbHOI CAMOCTIWHOCTI B
JisUIbHOCT1 yuHIB. Bce 1e poOuTh cyTTeBUN BHECOK y (DOPMYBaHHS B YUHIB OCHOB
HaykoBoro cBitorjsiny. [linmBumneHHs e(EKTHBHOCTI IMIKUIBHOTO — XIMIYHOTO
EKCIIEpUMEHTY B YMOBAaX pPO3BUBAJIBHOIO HAaBUYaHHA, $K 3a3Hadae JOCIIIHUK,
nependavae: 1) akTUBHE BKIIFOUEHHS €KCIIEPUMEHTY 00 3’ ICYBaHHSA HOBHUX (DaKTiB,
dbopMyBaHHS XIMIYHMX TOHSITh, 3HAXOKEHHS 3aJIeKHOCTEH 1 3aKOHOMIPHOCTEH
XIMIYHUX SIBULI; 2) BUBHAYEHHSA TPYAHOILUIB y 3aCBOEHHI TEOPETUYHUX 3HAHb,
BUIIPABJICHHS MOMUJIOK YYHIB, KOPEKI[II0 E€KCIIEPUMEHTaJbHUX YMIHb 1 HaBHYOK,
KOHTPOJb HAaOYTUX 3HaHb; 3) (GOpMYyBaHHS y3arajibHEHUX 3HaHb YUYHIB 1 3arajJbHHUX
€KCIIEpUMEHTAIbHUX YMiHb, 3ACBOEHHS IIpaBuil poOOTH B JabopaTopii; 4) po3BUTOK
JOCIIAHUIBKUX YMIHb 1 HABUYOK YYHIB, [TOB’3aHUX 3 aHAJII30M 1 CHHTE30M PEYOBHH,
KOHCTPYIOBAaHHSIM TMpPUJIAAIB 1 YCTAHOBOK, 3aCBOEHHSAM JOCTYNHHUX JUISl IIKOJIU
METO/I1B HaBYAJIbHO-TOCTITHUIIBKOT podoTu [180, c.61].

3a0e3neunTd PO3BUTOK Y4YHIB B MpOLECI HaBYaHHS XiMii, Ha JYMKYy
10. B. Cypina [327-330], MOXJTMBO Ha OCHOBI BIPOBAJ[PKEHHSI B HABYAJIbHO-BUXOBHUMN
MPOLIEC METOIMYHOI CUCTEMU MPOOIEMHO-PO3BUBAIBHOTO HaBYaHHS, 1110 0a3y€ThCs Ha
MPOBEJIEHHI MPOoOJIeMHUX JocHiAiB. OcoOIMBICTh METOAUYHOI CUCTEMU MPOOIEMHO-
PO3BUBAJILHOIO HAaBUYaHHS IOJSAra€e B TOMY, IO BOHAa 3a0e3leuye peaizalliio
CHIBPOOITHUITBA BUMTENS Ta YUHIB IT1]] 4aC B3aEMO3B’SI3aHO1 TBOPUOT ISTILHOCTI I0J10
pPO3B’SI3yBaHHS EKCIEPUMEHTAIBHO-TEOPETUYHUX MpoOaeM. OCHOBHI MOJOKEHHS
po3pobnenoi 0. B. Cypinum [327]MeToIn4YHOI CUCTEMU MPOOJIEMHO-PO3BUBAIBHOTO
HaBYaHHS XiMii, [0 0a3yeTbcs Ha MPOOJIEMHOMY €KCIIEpUMEHTI, Taki: 1) mporpamue
3a0€3MeYeHHs]  PO3BUBAJILHOTO  E€KCIIEPUMEHTY  (MO€AHAHHS  TpoOJeMHOI  Ta
JOCIITHULIBKOT  (JOpM  €KCIIEPUMEHTY); 2) METOJMKAa TPOBEJCHHS MPOOJIEMHUX
JOCTIAIB 3 XIMii; 3) MpoOIeMHO-PO3BUBANIBHUN MTPAKTUKYM 3 XIMIi.

EdekTuBHICTH pO3p006II€HOI METOAMYHOI CUCTEMHU MPOOIEMHO-PO3BUBAIBHOTO
HaBYaHHS XiMii, 0 0a3yeThcsl Ha npobieMHomy ekcnepumenTi, 0. B. Cypin noBiB
Ha CTOpIHKaX JOKTOPChKOT nuceprartii [328].

XiMisl IK HaBYAJIbHUN TPeIMET BUKOPUCTOBYE HE TUIbKH TEOPETUYHUH amapar

MIpKYBaHb, aje€ W eKCIEepUMEHTaJbHI METOAW, 10 MIATBEPAXKYIOTh abo
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CIOPOCTOBYIOTh TEOPETUYHI MPOTHO3M PO3YMOBOI JIJIBHOCTI yuHIB. Ilpuiiomu
MPOTrHOCTUYHOI MISJIBHOCTI YYHIB, SKa TMO€AHYE NepeadadyBaibHI CYIKEHHS Ta
YUHIBCBKMH eKkcrepuMeHT, xapaktepusye E.TI'. 3moraukoB [177]. JlocmimHuk
BUOKPEMJIIOE OCHOBHI BHMJIM TPOTHOCTUYHOI MAISUNIBHOCTI YYHIB Yy MO€AHAHHI 3
YYHIBCBKHM €KCIIEPUMEHTOM:

1) mporuo3 OyayeThcs Ha TEOPETUYHOMY CYJKEHHI, SIKE MiITBEPDKYETHCS 200
CIIPOCTOBYETHCS 32 JOMOMOTH XIMIYHOTO EKCIICPUMEHTY; 2) MPOrHO3 OyIyeThes Ha
OCHOBI JIBOX MOB’S3aHUX TEOPETUYHHUX CYAKEHb, SIKI MIITBEPKYIOTHCS 3a JOMOMOIH
eKCIIEPUMEHTY; 3) IPOTHO3 CTBOPIOETHCA TOMAl, KOJIM 3 TEOPETHUYHOIO CYIKEHHS
BUIUIMBAE BHUCHOBOK, SKHH CIIPOCTOBYETHbCS 3a JONOMOIM EKCIIEPUMEHTY, a HOBE
TEOPETUYHE CYIKEHHsS Jla€ TMpaBWIbHUKA MpOrHo3; 4)nporHo3 0Oa3yeTbcss Ha
HEBU3HAYEHOCTI Mepen0adyeHHs, 1 TPOBEIEHUI B MIATBEPIXKEHHSI LbOTO €KCIIEPUMEHT
yCyBa€ HEBU3HAYCHICTD; 5) MPOTHO3 OYAYETHCS IO aHAJIOTII 13 BXKE BIIOMUM BUMAJIKOM,
KUTbKICHUM €KCIEPUMEHT MIATBEPAXKYE a00 CIPOCTOBYE TEOPETUUHI MIPKYBaHHS YUHIB,
6) NpOrHO3 BUCYBAEThCS HA OCHOBI JBOX MPOTHJICKHHX B3a€EMO3B’S3aHUX IPOIICCIB,
NPOBEICHUH KUIbKICHUNA €KCIIEPUMEHT MIATBEPAXKYE 3pOOJIEHUI YUHSIMU POTHO3.

Hagenemo mpukiaa nporHOCTUYHOI AISUTBHOCT] YUHIB Mijl 4ac pO3B’sI3yBaHHs
MPOrHOCTUYHO-EKCIIEPUMEHTATbHUX 3aBJaHb.

3apnannsa. lllo Oyne BimOyBaTtucsi TpU B3a€EMOJIl METAJIYHOTO HATPIIO 3
PO3YMHOM aJTIOMIHIN XJIopuay?

[lin yac po3B’A3yBaHHS LBOTO 3aBAAaHHS YYHI BHCYBAlOTh JIBa OpPIEHTOBHI
MPOTHO3HU:

a) SIKIIO0 IIMATOYOK HATPIIO0 YK€ MaJleHbKUH, TO KOHLEHTpalisi YTBOPEHOIO
HATpIM riipokcuay Oyae He3HAYHOIO 1 MiJ Yac MOoro B3a€MOJIT 3 aJIFOMIHIN XJIOPUIOM
OJICPXKUTHCS 0CAJT AIFOMIHIM T1IPOKCUTY;

0) SIKIIO IIMATOYOK HaTpito Oyae JOCTaTHRO BEIUKUM, TO KOHIEHTpAIlis
YTBOPEHOTO HATPii Tipokcuay Oyae 3HAYHOK 1 OJIEp>KaHUM aNIOMIHIN T1APOKCHU]T
OyJie B3a€MOJIISITU 3 HATPiH T1IAPOKCUIOM, OCAJl IIOYHE MEPEXOIUTU B PO3UHH.

Jocnian MiATBEPAXKYIOTh MNPaBWIBHICTh LHMX TEOPETHUYHUX MPOTHO3IB 1

yCYBalOTh HEBU3HAYEHICTh y MONEPEIHIX TEOPETUYHNX BUCHOBKAX YUHIB.
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OnHuM 3 HampsiMiB peanizalii MpoOJeMHO-PO3BUBAJIBHOTO HABYaHHS €
opeanizayis npakmuxkymie oociionuyvkozo xapaxmepy [190; 191]. B npakrtuii
BUKJIQJAHHS X1Mi1 JOCTITHUIILKUA METOJI YaCTKOBO PEali3yeThCs HAa MPAKTUYHUX
poboTax IIOA0 JOCHIKEHHS BJIACTUBOCTEH pPEYOBUH, IMiJg Yac poOOTH 3
pO3/1aBalIbHUM MaTepiajioM, MiJ Yac PO3B’SI3yBaHHSA EKCHEPUMEHTAJIbHUX Ta
PO3paxyHKOBHUX 3ajay, MMijJ 4ac KOHCTPYIOBaHHS, MOJEIIOBAHHS TOIIO.

Ha nymky O.B.I'maskoBoi, M. K. Knesukinoi Ta O. C. 3aiineBa [93],
HEOOX1THO PO3pOOUTH 1 BOPOBAJAUTH B MPOIEC HABYAHHS XIMIil CEPEHBOI IIKOJIH
cremialbHUN XIMIYHUN MPakTUKyM, sSIKWA OM BIAMNOBIAAB CydacHUM BuUMoOraMm. BiH
MOBUHEH CHOPUATH (POPMYBAHHIO 1 PO3BUTKY TBOPYOrO XIMIYHOTO MHMCIICHHS,
CaMOCTIHHOCT1 Y4YHIB; MNPUILNEIUICHHIO JOCIITHUIBKOTO MIAXOAY 100 BUKOHAHHS
MPAKTUYHUX POOIT; OMAHYBAHHIO JOCTYMHUMHU JJi1 YYHIB METOJAMU JOCIIJKEHHS
XIMIYHUX TIpoI1ieciB 1 siBuIl [93, ¢.64].

[lepmnii 1OCB1T BUKOPUCTAHHS XIMIYHOTO MPAKTUKYMY y CEpellHIN 1IKoJ1 OyB
ormucanuii  A. II. [MasukoBum  [253], a morim - K. i. [TapmeHoBuM Ta
I. T. Cupoexkinum [258].

3 Meroro iHTeHcuikalii XiMmiuHoro excrnepumenty JI. C. IcaeB po3poOus
CUCTEMY TEMaTHUYHHMX MPAKTUKYMIB JOCIIHULBKOTO xapaktepy st 8-11 kiacis
cepennboi mkoau [190; 191]. Bona cknagaeTbes i3 ceMH NPAKTHKYMIB: JBa y 8
Kiaci; aBa 'y 9 kiaci; onud y 10 xiaci; na B 11 kiaci.

Temu mnpakTUuHMX POOIT BIAMOBIJAIOTH TEOPETUUYHOMY Marepiany, 1o
BUBYAETHCA. Bel poOOTH MpakTUKYMiB MalOTh AOCIIAHUIIBKAM XapakTep, a YuMaio 3
HUX JIAI0Th 3MOTY peali3yBaTH 1HAUBIAYyaIbHUN AU(epeHIiioBaHul Miaxija (€ KiJIbKa
BaplaHTIB BUKOHAHHS). Y KOXHOMY MPAKTUKyM1 € poOOTH, 3a AOMOMOTH SIKHX MOKHA
3MIACHIOBATH BHMBYEHHS HOBOIO Marepiaiy, y3arajibHEHHsS, CHUCTEMaTHU3allll0 1
KOHTpOJIb 3HaHb. [lil yac mepexoay BiJA OJHOTO BUJY MPAKTUKYMY O IHIIOTO
BIIOYBA€ThCS MOCTYNOBE 3pPOCTAaHHS pPIBHSA CAMOCTIMHOCTI YYHIB, YCKJIQJHEHHS
TEXHIKM BHUKOHaHHS pOOIT Ta XIMIYHHUX po3paxyHKiB. KoxHUN HOpakTHKyM
CKJIAIA€THCS 3 5-6 MPaKTUYHUX POOIT, META SIKUX MOJATAE y CIOCTEPEKEHH] SIBUL,

0 BiOYBAIOTHCS MMiJg 4ac poOOTH; pO3Mi3HABaHHI PEYOBHUH, HOHIB, BUSBICHHI
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JOMIIIOK y TPOAYKTI; BUALIEHHI PEYOBHMH 13 CyMilll; MPUTOTYBaHHI PO3YMHIB
PI3HUX KOHIIEHTpAIiii; BUBHAYEHHI BUXOJY MPOJAYKTY TOIIIO.

CucremMa TeMaTHYHUX MPAKTUKYMIB JOCIHIIHUIIBKOTO XapakTepy, K 3a3Havae
J1. C. Icaes [190, c.54], — no3BoJsie po3B’si3aTh 3aBAaHHS, aKTYaJIbHI JIJIsI CYy4aCHOTO
HaBYaHHS XIMIii: 1) BBeIEHHSI JOCTIHUIIBKOIO €KCIIEPUMEHTY B CTPYKTYPY YPOKY 1
3aJly4€HHS YYHIB 0 JOCIIAHUIBKOI AISUIBHOCTI, 2) BAKOPUCTaHHS BHYTPILIHBO- Ta
MDKIPEIMETHUX 3B’SI3KiB; 3) MareMaru3allisi XIMIYHOTO €KCIIEPUMEHTY i dac
BUKOHAHHS KUIBKICHUX JOCHIAiB; 4) HABYaHHS PO3B’SA3yBaTU Mi3HABAJIbHI 3a7a4i (Bij
PENPOAYKTUBHUX JI0 TBOPYHUX); 5) GOpMyBaHHS HABUUOK HAYKOBOi XIMIYHOT MOBH 1
YMIHHS MHCbMOBO O(OPMIISITH 3BITH HpPO MHpopoOsieHy poOoTy; 6) BUKOPHUCTAHHS
IHAMBIAYAJTILHOTO MIAXOAY Ta KOMILIEKCY 3ac0o0iB HaBUaHHA Mif 4yac (popMyBaHHs
NPaKTUYHUX HABUYOK; 7)3aCTOCYBaHHS pEYOBMH Y>KMTKOBOI XiMIi, TIpaMOTHE
MOBOJIPKEHHS 3 pEYOBUHAMU B MOBCAKACHHOMY KHUTTI.

Meronuka mpoBeaeHHs mnpakTtukymiB, 3a . C. IcaeBuMm, mnepenbayvae:
1) po3monin y4HIB 3a TpymaMu 3MIiHHOTO CKjiany (4-5 y4HIB 3 PI3HUM piBHEM
YCHIIIHOCTI); 2) IHCTPYKTaX II0A0 3aBAaHb, MOPSAKY 1 METOAMKHA BUKOHAHHS POOIT,
npaBuil O(OpMIIEHHS pe3yJbTaTiB, MNpaBuil Oe3neku; 3) oOiiajHaHHA KaOlHeTy
BIJIMOBIIHO 70 YKCJIA 1 0COOJIMBOCTEN POOIT JOCTIIHUIILKOTO XapakTepy (omuc pooiT
Ta HeoOxigHe 00JyiajiHaHHs); 4) KpyroBa cucTeMa poOOTH TPYMU 3MIHHOTO CKJIAIY;
5) ekcriepMeHTaJIbHE ~ BUKOHAaHHSA  poOoTH,  (QikcyBaHHS i  pe3yJbTaTiB;
6) y3arajgbHEHHsI pe3yJIbTaTiB MPAKTUKyMy — KOH(EpeHIis (IOmOoBixi rpym: Ha3Ba i
MeTa poOOTH, METOAMKA EKCIIEPUMEHTY, KOHKPETH1 pe3yJIbTaTH, BUCHOBKH).

HocnigHuk 3°sicyBaB, 110 AISUIBHICT YYMTENs il Yac MpPOBEIACHHS
MPaKTUKYMIB peajizye TpU OCHOBHI1 (PyHKIIIi: 1) CTBOpeHHs MOTHBALll]l (BKIIOUEHHS
YVUYHIB B Ty UM IHIIY AISUIBHICTH Yepe3 iX BHYTPILIHIO HACTAHOBY JI0 MaWOyTHIX Aii,
o ¢GOpMyeThCs AK YYUTENIEM, TaKk 1 CaMUM Yy4YHEM); 2) opraHizailii HaBYaHHS
(miaTpuMaHHA MOTHMBOBAHOI JIISJIBHOCTI  y4HIB); 3) 3a0e3medeHHs peduiekcii
(CTBOpEeHHSI YMOB JUIsl OCMHUCIICHHS 1 YCBIJOMJICHHS OCHOBHUX KOMIIOHEHTIB
TISUIBHOCTL, il CyTI, CHOC001B, MpoOieM, HUIAXIB iX pO3B’A3yBaHHS, OJEpKAHMX

PE3YABTATIB TOIIIO).
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OTrxe, mig dYac TMPOBEJACHHS TEMATUYHUX NPAKTUKYMIB JIOCTIAHUIILKOTO
XapaKkTepy peani3yeThCs KOJEKTMBHA (opMa Mi3HABAIBHO! JISJIBHOCTI YYHIB.
Mo>xuBI BapiaHTU y4acTi YYUTelNs B KOJEKTUBHIA HaBYaJbHIN JISIBHOCTI, OMHUCAaHI
O. C. BaiteBum [171, ¢.248-249]: 1) yuurtenb HE BTPYYAETBCS B XiJ MPAKTHYHOT
poOOTH, a CTEeXUTh 3a AUCHUIUIIHOI 1 JOTPUMAHHSAM MpaBuWil Oe3neku. YuHi
3BEPTAIOTHCA IO BUUTEINS, AKIIO BUHUKAIOTh MEBHI TPYHOILL; 2) Oe3mocepeHs y4acTb
YUUTENS B KOJIEKTUBHIM poOOTI 32 TUIIOM: YUUTENb-HACTABHUK 1 YUUTEIb-TIOPAIHUK.

TakuM  4yuHOM, YJOCKOHAJIEHa  METOJMKAa MPOOJIEMHOr0  XIMIYHOTO
EKCIEPUMEHTY, sIKa TMO€IHYE TPOOJIEMHI JIOCTIAM, NPOTHOCTUYHI 3aBJaHHS,
MI3HABAJIBHOI JIISUIbHOCT1, BUHUKHEHHIO IHTEPECY J0 MPEIMETY.

VY pesynbTaTi HayKOBOTO JOCHIIKEHHSI 3’SICOBAHO, IIO OJHUM 13 HaIpsMIiB
PO3BUTKY 1 BJOCKOHAJIEHHS HAaBYAJIBHOTO XIMIYHOI'O E€KCIEPUMEHTY € €KOJIOTri3allis
3MICTY XIMIYHOT OCBITH. 3 OISy Ha 1€ MocTajda HEOOXIAHICTh 3’dCyBaTu
0COOJIMBOCT1 €KOJIOT130BaHOI0 XIMIYHOT'O €KCIIEPUMEHTY.

ToMy HacTynmHUM 3aBJIaHHAM HAIIOr0 HAYKOBOT'O MOIIYKY CTaJIO JOCIIJIKEHHS
OCHOBHHUX HampsIMIB €KOJIOTr13a1(li HABYaJIbHOIO XIMIYHOTO €KCIIEPUMEHTY.

2.4.2. Exonocizayisa Ha64anbHO20 XIMIUYHO20 eKChepUMEHNY

B ymoBax ekosorizamii XiMI4YHOT OCBITH 3pOCTAa€ POJb EKOJIOTi30BaHOTO
XIMIYHOTO €KCIIEPUMEHTY.

VY MeToauuHii JiTepaTypl BUCBITIIOIOTHCS MUTAHHSA €KOJIOTTYHOI OCBITH YUYHIB
y MpoIeci MKUIBHOro XiMidHOTO ekcriepumenTty [200; 240-243], pexoMenaaiii mo10
po06OTH 3 HAWOLIBII MIKAUBUMU pedoBuHaMu [313], BIAOMOCTI 1IOAO0 pereHepartii
pPEUOBHH Ta TEpPEepOOKH BIAXOJIB MIKUIBHOTO XiMiuHOro ekcnepumenty [200].
JlemMoHCTpaniiiHi JOCHAIAN 3 BUAUICHHSM OTPYHHUX PEUYOBUMH BUKOHYIOTh B MpUiiagax
3aKPUTOrO THUIlY, MOHTYIOUM YCTAaHOBKH, B SIKUX BHUKOPHUCTOBYIOTHCS PEUOBHHH-
MOTJIMHAYL. 3 ypaXyBaHHSIM €KOJIOTTYHHUX BUMOT 3BOASTHCS 1O MIHIMYyMY BiIXOAU
JE€MOHCTpalIHUX, TAOOPATOPHUX JOCIIAIB Ta MPAKTUYHUX POOIT. Bynb-aKy mpocTy
Yy CKJaJHY pPEYOBUHY JOCHIJHUKH MPONOHYIOTh 30MpaTh B OKpEMI IOCYAHMHH,

OYHMIIATH, pEreHePyBaTH 1 3HOBY BBOJUTHU B €KCIIEPUMEHT.



95

[Mpunuun 6e3BIAX1AHOT TEXHOJIOTIl MOXe OyTH pealli3oBaHUM 0e3mocepeIHbO
Ha ypoll, 30KpeMa Mija 4yac npoBeaeHHs npaktuyHux pooit [200]. 3 miero Meroro
METO/MKAa BUKOHAaHHA TMPAKTHYHUX POOIT JIOMOBHIOETHCS €TAoOM MEepepoOKU
BIJIXOJIIB PEYOBUH KOXHOTO AocHify. ['oTyeTbcst AMIAaKTUUHMIA MaTepia, B SKOMY
MOSICHIOETBCSA CHOCIO MepepoOKU BIIXOJIB JAHOTO E€KCIEPUMEHTY B MOPIBHSHHI 3
€KOJIOTTYHUM CIOCOOOM TEepepoOKH MOAIOHUX PEUYOBUH Y MPOMUCIOBOCTI. Tak,
MOJIEpHI3alllsl JOCIIB MPAaKTUYHOI poO0oTH «PO3B’sI3yBaHHS €KCHEPUMEHTAIbHUX
3aau» (Tema «OCHOBHI KJIaCH HEOPraHIYHUX CIIOJIYK») nependayae:

1.V Tppox mpoHyMepoBaHUX MPOOIpKaxX MICTATHCS PO3UMHHU HATPIN XJIOPULY,
HATpid TIAPOKCUAY 1 XJOPUAHOI KUCIOTH. J[OCHITHUM IIJISXOM JOBEAITh, y SIKIH
poOipIli MICTUTHCS KOXKHUH 13 HUX.

Inghopmayis npo cnocobu nepepobku 6i0x00i6 peuosun. 3 METOK 3aXUCTY
JOBKUUISL PO3YMHHU, 110 MICTATh KMCJIOTH 1 JIyTH, HEUTpai3yoTh. B nanoMy BuUnaaky
JOCTaTHbO 3JUTU pa3oM y OaHKy Il 3MHBaHHS PO3YMHM KUCIOTH 1 Jyry. B
pe3yJIbTaTl MPOBEAEHHS 111€i peakilii yTBOPIOIOTHCSA HELIKIIJIMBI PEYOBUHU — HATPIiid
XJIOpHUJ 1 BOjA.

Onniero 3 ¢opm opranizaiii AiSTIBHOCTI YYHIB, 1[0 MaKCUMAaJbHO HaOIMXKae
HaBUYaHHS JI0 KUTTS, € JOCITHUIIbKA po0O0Ta, B MPOIIEC] KO YUHI 3yCTPIUalOThCS 3
ycim GararomaHiTTsM ¢akTis i sBui [40, ¢.123].

JlOCIIAHUIBKY JISJBHICT 3 €KOJIOTYHMX MpoOJjieM, K MOKa3zye MpPaKTHKA,
BKJIIOYAIOTh B HABUAJIBHUH MPOLIEC 3 XIMIi TO/1, KOJU y4HI JOCTATHHO BUIBHO MOXYTh
OpIEHTYBATHUCS B MEBHIA CUCTEM1 3HaHb, 110 MIIBHUIIYE YACTKY iX CaMOCTIHHOCTI Y
BUKOHAHHI eKCIepuMeHTy. JlOoCHiIHUIILKY pPOOOTY OpraHi3oBYIOTh 3a ILIAHOM:
1. IlocranoBka mnpoOseMu. 2. DOpMyIIOBaHHS METH Ta 3aBlaHb JOCIIIKCHHS.
3. [InanyBaHHS €KCIIEPUMEHTY Ha OCHOBI TEOPETUYHMX 1 MPAKTUYHUX 3HAHb Ta BMIHb
(poboTta 3 miTepaTypHUMHU JHKepesiamu, Mif0ip oOJagHAHHS, PEAKTHUBIB, 00’ E€KTIB).
4. Opranizalliss TOpOBEACHHS EKCIEpUMEHTy (wac, Micie). 5. CrnocTepekeHHs,
HEOOXIJHE KOpPUTYBaHHS EKCHEPUMEHTY. 6. AHaii3 pe3ysbTaTiB JOCIIJKEHHS, IX
oOroBopeHHs. /. ®opMmyBaHHS BHUCHOBKIB. 8. OdopMIIeHHS pe3ynbTaTiB POOOTH.

9. Buctyn nepea y4HsiMU KJiacy.
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OcHOBHY yBary 3BepTal0Th Ha aHalli3 3MICTy Marepiany. BiH Mae BiamoBigaTu
TakKMM BUMOTaM: a)HOBa IHQoOpMallis HE MOBHHHA NEpEeBaXXaTH HAJ ONOPHUMHU
3HaHHAMU; O) BiAiOpaHuii Mmartepian Mae OyTH JJId Y4YHIB 3HA4ymuM (B IbOMY
BUIAJKY MIATPUMYETHCS CTAOUIBHUM IHTEpEC 1 3HAHHA YYHIB 3aKpIIUIIOIOTHCA);
B) HABUAJIbHUI MaTepial Mae MICTUTH B co0i mpobiiemy, skKa (HaKTUYHO CTae
OCHOBOIO €KCIIEPUMEHTY.

HacTtynHuM Ba)XKJIMBUM MOMEHTOM B OpraHizauii JOCIIAHUIBKOI poOOTH €
OLIIHIOBaHHS 3HaHb Ta BMIHb YYHIB 1 B 3B’SI3KYy 3 I[JUM BHU3HAYEHHs CIIBBIJHOIIEHHS
JISUTbHOCT1 BUMTENS Ta Y4yHIB. BuuTtens pomomarae y4HsiM IPOBECTH TEOPETHYHUUN
aHai3 3MICTYy, BUAUIMTH MUTAHHS, AKI MOXYTh OyTH BHUKOPHUCTAH1 ISl TOCTAHOBKHU
npo0iemu, CIUIAHYBaTH  HUIAXHU €KCIIEPUMEHTATBHOTO N1 TBEPIKEHHS
chopmynboBaHO1 Tinore3u. BiH 3a3Hayae mdiTepaTypHl JKepesa, MOSICHIOE, SIK
MIPOBECTH T1 UM 1HII PO3PAXYHKH 1 OPOPMUTH PE3yJIbTATU JOCTIKEHHS.

JlocnimpkeHHsl ToKa3aiy, 10 y WKUIBHOMY Kypcl XiMil 3aKjaJeHl BeJIuKi
MOTEHIIMHI MOMJIMBOCTI JJIsi TOCTAHOBKHU JIOCTITHHUIIBKOT POOOTH €KOJOTTYHOTO
xapakrepy. Komo mpobiem Moxxe OyTv pI3HOMAHITHUM: JOCIIJI)KEHHS BOJU, MOBITPSI,
IPYHTY Ha BMICT y HHMX 3a0pyAHIOBayiB; BUBUEHHS BIUIMBY MIHEpaJIbHUX J100pUB,
Ha(TU 1 HAQTOMPOAYKTIB HA KUTTEAISUIBHICTH OPraHi3MiB TOLIO.

BuBueHHs BIUIMBY 3a0pyAHIOBaua MPUPOIHOTO CEpelOBUIIA Ha JKUBI 00’ €KTU

B. M. HazapeHnko npornoHye MpoBOAUTH 3a 3arajibHOI0 cxemoro [242, ¢.56]:

BHOIp imMiTaris BIUIUB 3a0py/AHIOBAaYa Ha

3a0pyaHtoBaya — > (MOJICITFOBAHHS) —»  00’eKTH: POCIIHHHI, I
JpKepena 3a0pyJHEHHS TBAapHHHI, EKOCUCTEMHU

MOJIETTIOBAHHSI aHaJi3 HaCIiAKIB 1X (bopmynroBaHHS odopmIeHHS

MIPUPOTOOXOPOHHUX —» pearizamii (s — BHCHOBKIB —> pe3ynbTaris.

3axO07IiB ’KHBHX 00’ €KTIB)

HIkinpHUA XIMIYHUE €KCIIEPUMEHT CIIPUsI€ MOKa3y BIUIMBY XIMIYHMX PEYOBHH,
aJIKOT'0JT10, HAPKOTHYHHUX PEUOBHH, TIOTIOHOMAIIHHS Ha 310poB’s JioauHu [296, ¢.6-31].
[IpakTrika miepeKoHye, 10 B YMOBaxX MOJIEpHI3aIlli 3arajbHOi OCBITH

Cy4aCHOMY BUHUTENIO XIMil HEIOCTaTHHO BOJIOJITH MPEIMETHUMU 3HAHHSIMU, BIH Ma€
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BOJIOJIITH apCe€HAJIOM METOAMYHUX MIAXOJIB 1 TEXHOJIOT1A HaB4yaHHsA. Lle croHykano
Hac JI0 BUPILIEHHS Yy Mpoleci AOCIIIKEHHS HACTYNHOro KoJia 3aBiaHb, a caMe:
1) mpoaHanizyBaTH, K Y METOJIHIII HABYAHHS XiMii BiIOYBaIKCS MOIIYKH TEXHOJOT1H
HABYaHHS, OB’ S3aHUX 3 XIMIYHUM €KCIIEPUMEHTOM; 2) BUSBUTH, K1 HaNpaLIOBaHHS
JOCBIlY 3aCIyTOBYIOTh Ha BUKOPUCTAHHA Y MOJAJBIIOMY.
2.4.3. Texnonozii Hasuanna i XiMiuHUII eKCnepumMeHm

VY npotieci TOCTIAKEHHS 3’ ICOBAHO, 1110 O/IHIEI0 3 TPOBIAHUX TEHACHIIIM Cy4acHO1
OCBITH € 11 CIIPSIMOBAHICTh Ha TEXHOJIOT13aI1}0 MTPEIMETHOTO HaBUaHHs [56, ¢.6].

Texnonoriss HaBuaHHs, sk 3a3Hayae C.VY.[oHuapeHko, — 1e B 3arajabHOMY
PO3YMIHHI CUCTEMHUI METOJ] CTBOPEHHSI, 3aCTOCYBaHHS i BU3HAUEHHS BCHOTO NPOIIECY
HaBYaHHS 1 3aCBOEHHS 3HAHb, 3 ypaxyBaHHSIM TEXHIYHHMX 1 JIIOJCBKHX PECYpCiB Ta iX
B3a€EMO/II1, IKMI CTAaBUTh CBOIM 3aBJIaHHIM ONTHUMI3alliio ocBiTH [99, ¢.331].

OTxe, TEXHOJIOTISE HAaBYAaHHS IMependayae HE TUIBKM YITKY OpraHizamiio 1
palioHaJlbHE MaTepialibHe Ta METOAWYHE 3a0e3MeYeHHs I1bOro Mpolecy, aie u
THYYKE VYHOPAaBIIHHS [JIJIBHICTIO WOro YYaCHUKIB IS JOCSTHEHHS 3aJaHOro
pe3ynbTary.

AHaji3 HayKOBO-METOJWYHOI JITEpaTypu 3acBiIUye, L0 B HaBYaHHI XiMii
BUKOPUCTOBYIOTbCA HAWOUIbII TMOUIMPEHI TEXHOJOTrl HaBYaHHS: TIPYINOBOIO
HaBYaHHS, I1HJMUBIAyaJI30BaHOTO HABUaHHS, HaBYaHHS Ha OCHOB1 OMOPHHUX CXEM-
KOHCIIEKTIB, JUJIAKTUYHOT I'PH, OCOOHMCTICHO opieHTOBaHy [56; 359, c.128]. [IpakTuka
NEPEeKOHY€e, 10 HABYAJIbHUI XIMIYHUH EKCHEPUMEHT € 3aco0oM peanizarii
TEXHOJIOT1i HaBYaHHS.

I'pynosa nasuanvrua Oisnvuicms wKoaspie, sk 3a3Hadae P. . IBanosa [250,
c.108], — me Taka ¢opMa oprasizaimii HaBYAJIbHOI JiSJIBHOCTI, 3a SKOI BYHMTEIb
CTaBUTh 3arajbHy METY 1 BU3HaUa€ KOHKPETHI 3aBJaHHs Il TAMYACOBO CTBOPEHUX B
KJIacl Tpyn Y4YHIB, BU3Hayal4¥ iM pi3HI ab0 OJHAKOBI 3aBlIaHHS MJI CIUIBHOT
BHYTPIIIHBOIPYNOBOT POOOTH, OOMEXKYIOUM MEBHUM JIMITOM 4acy 1 CIOCTEepirarouu
3a X0/I0M 1 opsAKoM pobotu. OpraHizailisi rpynoBoi HaBYaIbHOI AISUIBHOCTI YYHIB 3
BUKOHAaHHS YYHIBCBKOI'O €KCIIEPUMEHTY B1IOYBa€TbCSI Ha OCHOBI I1HCTPYKIIIM,

po3poOsieHnx yuuteneM XiMii. Taki IHCTpyKUIi  BKJIOYAIOTh 3arajbHOrPYIOBI
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3aBAaHHs, (GOpPMYBaHHS METH 1 TMOCHIIOBHUX I1HAWBIIYalbHUX 3aBlaHb, SKl
000B’SI3KOBO OOrOBOPIOIOTHCA YUYHAMM Tpynu. B KiHII 1HCTPYKLIl y4HSM Tpynu
MPOMOHYEThCSI 3pOOMTH BHUCHOBOK. IlpakThka JOBOIWTH, 11O TIpynoBa poOoTa
0o0’eHye y4HIB y JIaHKM 1O 2 abo mo 4 ocoOu. YuuTenb 3IHCHIOE 3arajbHe
KepIBHUIITBO Tpymnamu kiacy [184, c.15, 33]. Sk mokasye mpakTuka, rpynosa ¢popma
oprasizaiii 17a00paTOpHUX JOCIIIIB, MPAKTUYHUX POOIT CIpUsiE BUPOOICHHIO YMIHHS
CHUIBHO IpaloBaTH, GOPMYE YINEBHEHICTh Y 3HAHHAX, IEPEKOHAHICTh y NMPaBUIbHIN
BIJIMOBI/I1, CTIPUsi€ YOCKOHAJICHHIO OpraHi3alii HaBYaJIbHOI AISJIbHOCTI LIKOJSPIB HA
YpOKax Ximii.

OxpiM rpynoBoi popMu oprasizanii HaB4aIbHOIO XIMIYHOT'O €KCIIEPUMEHTY, B
HaBYaHH1 XIMIl 3HaXOJUTh 3aCTOCYBaHHS U iHOugioyanvHa ¢gopma. lHaUBIAYyalIbHA
dbopma opranizailii HaBYaJIbHOI pOOOTH Y4HIB Ha ypoIli, sk 3a3Haudae P. . IBanoBa, —
e Taka (popma, 3a IKOi yUuTesb BCiM 200 JeSKUM YUYHSIM KJIacy Ja€ pi3Hi 3a 3MICTOM,
3a 00csroM, CKJIaAHICTIO a00 YacoM BUKOHAaHHA 3aBAaHHS 3 YypaxyBaHHSIM
IHIUBITyanbHUX ocoOimBocTed yuHiB [250, ¢.108]. 3aBmanHs, po3paxoBaHi Ha pi3HI
3a pIBHEM MIArOTOBKM I'PYIU Y4HIB, JICTaJU Ha3BY nudepeHiiiioBaHuX. Sk nokasye
MPAKTUKA, TOJOBHOK O3HAKOK IHAMBIAYaJbHOI (QopMU poOOTH € BIAMIHHICTD
IHAMBIAYAJTIbHUX OCOOJMBOCTEN y4HIB, a HE OJHOOCOOOBE BHMKOHAHHS 3aBJIaHHS. 3
OrJISIAYy Ha 1€ TaKl 3aBJaHHS OJEp)Kalld Ha3By I1HJIMBIAYaJbHO-IHU(EpEeHIIOBaHUX
[184, c.16]. [IpakTuka Ta HAyKOBi JOCIHIIKCHHS TOKa3ylOTh, IO IHIUBIAyaIbHO-
nudepeHiiiioBaHl 3aBJaHHS MOXKHA CKJIagaTH no-pisHOMY. OJMH 13 cHoco0iB
IPYHTYETHCSI HA TOMY, IO BUMTENb CKJIAJa€ 3aBJaHHs, SIKi MICTSITh BaplaHTH PI3HOT
CKJIaAHOCTI. SIK mpaBWiIo, B KOXHOMY 3aBJaHHI OyBae TpU BapiaHTH, IO
YCKJIQJHIOETHCS Bl MEPUIOrO 0 TPEThOrO0 — MOJETIIEHUN, CepeHbOI CKIIaIHOCTI,
M1ABULIEHOT CKIaJHOCTI.

[IpakTuka 3acBinuye, 1O 1HAUBIAYaTbHO-AU(EpEeHI[IioBaHa (hopMa BUKOHAHHS
HAaBYAJIBHOTO XIMIYHOIO EKCHEPUMEHTY peali3yeTbCsl $K IiJ 4Yac BUKOHAHHSA
7a00paTOPHUX JIOCIHIAIB, TaK 1 mpakTHuHUX poOiT [40, ¢.159; 78; 171, c.34; 311].
Tax, nabopatopHi JOCHIIM, TPAKTUYHI pOOOTH MPOBOAATH 3a AU(EpEeHIIHOBAaHUMU

THCTPYKIISIMU CKJIAJIGHUMHU 3 YpaxXyBaHHSAM 3arajbHOi MATOTOBKU Y4HIB. BukoHaHHs
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3aB/aHb B KOXKHIM IHCTPYKIUII nepeadadae pisHUN XapakTep Mi3HABaIbHOI A1SUIBHOCTI
YV4HIB. [HCTPYKIlisS MOJIETIIEHOTO BapiaHTy CKJIAJA€ThCsl JETalbHO 13 3a3HAYEHHSM
oOnagHaHHs, METOJIMKH MPOBEJAEHHS XIMIYHOTO EKCIEPUMEHTY, MPaBUI TEXHIKU
Oe3neku. PekoMeHnanii IHCTPYKUIi CHOpsIMOBaHI Ha Te, 1100 3BEpPHYTU yBary
IIKOJISIPIB HA YMOBHM Ta O3HAKH Nepeliry peaxuiid, (i3udHl BIACTUBOCTI PEUOBHUH,
HAaBYUTU BECTH CIIOCTEPEKEHHS, apryMEHTOBAHO iX MOSCHIOBaTH. Taki IHCTPYKIIi
pO3paxoBaHl Ha Y4YHIB, Y SIKMX BMIHHSA 1 HaBUYKA B TOBOJKEHHI 3 XIMIYHUMH
pPEUYOBHHAMM Ta OOJaJHAHHIM BUpaxkeHl cialo. [HCTpykuis cepeaHbol CKIaAHOCTI
po3paxoBaHa Ha YYHIB 13 CEpEHIM PIBHEM 3HaHb Ta EKCIEPUMEHTAIbHUX BMIiHb.
TexHika BUKOHAHHS €KCIEPUMEHTY MEHII JeTaji30BaHa. [HCTPYKIiS MiIBUILEHOT
CKJIAJAHOCTI poO3paxoBaHa Ha TEOPETUYHO MIATOTOBICHUX YYHIB, SKI yMIIOTb
MOBOJIUTHCS 13 JIAOOPATOPHUM MOCYZOM, OOJaJHAHHIM, peakTuBaMHu. BoHa MICTUTH
MEHIIE METOJMYHUX BKa31BOK IIOJAO0 MpaBwil poOOTH B Jiaboparopii. Pexomenaarii
10J10 3aMUCIB Y 301IUT C(POPMYITLOBaH1 KOPOTKO.

HudepenuiioBaHuil MiaxiJg A0 BUKOHAHHSA MPAKTUYHUX POOIT, SIK IMOKa3ye
MpaKTHKa, CTBOPIOE CHIPUSITIMBI YMOBU IS aKTUBI3allll Mi3HABaJbHOI MiSUIBHOCTI
KOXKHOTO YYHS, Y4HI MpPaIoloTh 3 IHTEPECOM, BCTUTAlOTh BUKOHATH BC1 3aBJIaHHS,
CKJIACTH 3BIT PO BUKOHAHY pOOOTY B KJIacl.

HeoOxigHo 3a3HaunTH, 110 Taka opMa MPOBEACHHS NPAKTUYHUX POOIT Mae€ i
MEBHI TPYAHOUIl, MOB’5I3aHl 13 BIICYTHICTIO HEOOXIIHMX AUAAKTUYHUX MaTepiajis,
YITKUX KPUTEPIiB 100 BU3HAUCHHS HABUAJILHUX TPYIl YUHIB.

AHani3 JiTepaTypHUX JDKEpen IOKa3zye, 10 B HaBYaHHI XiMIi IIUPOKO
3aCTOCOBYEThCS mexHo02is oudakmuynoi epu [189; 359, ¢.136]. Mu noauiseMo 1ymMKy
J. C. IcaeBa [189, ¢.50], m0 quaakThyHa rpa — 1€ CreUialbHO CTBOPEHA Ipa, MiJ yac
AKOI peali3yloThCsl HaBUaJIbHI Ta IFPOBI LI, AKI MPOBOAATHCS B MEXKaxX BHU3HAYEHHX
IrpOBUX MPaBUII 1 3a BIAMOBIAHUM CIOKETOM. JIOCIIAHUKY BU3HAYAIOTh BUMOTH JI0 IrOp:
1) 6a3zyBaTHcss Ha TBOPYOCTI 1 CAMOCTIHHINM MiSUTbHOCTI Y4HIB; 2) BUKJIHMKATH y HHUX
MO3UTUBHI eMOIIiil; 3) BpaxOBYyBaTH BIKOBI OCOOJIMBOCTI y4HIB; 4) BKJIIOYATH €JIEMEHTHU
3MaraHHs MDK ydacHMKamu rpu. [IpakTuka mokaszye, 10 CTPYKTypa HaBUYAIbHOTO

MPOIIECy 13 3aCTOCYBaHHSAM JMJAKTUYHOI IPU Ma€ JeKUIbKa eTamiB: 1) miAroToBuuii
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(MIroToBKa 0 TpH Yy4YUTENsS Ta Y4HIB); 2)OpraHizailisi Ta TMPOBEJIEHHS TpHU:
a) CTBOPEHHS IrpOBOi MpoOJIEMHO1 cUTYyallii; 0) XiA rpu; 3) MiaABEACHHS M1JICYMKIB I'pH Ta
OLIIHIOBAaHHA ii pe3ynbTaTiB. JIMIaKTHYHI I'pU BUKOPUCTOBYIOThCA K Ha ypOKax, TaK 1
Ha TO3aKJIACHUX 3aHATTAX 3 XiMmil. B mpaktumi poOOTH BYMTENIB LIMPOKO
3aCTOCOBYIOTBCSL CIOXKETHI 1rpu (POJBOBI IrpH, IrpU-NIOJOPOXKI, irpu-3maranti). Cepen
JTUIAKTUYHUX 1TOP 13 BUKOPUCTAHHSIM XIMIYHOTO €KCIIEPUMEHTY MOMYJISIPHOCTI Ha0yIn
Takl Irpu-3MaraHig sk «Xto wmBuAme?», «JlabopaTtopis ekcrpec-aHai3y»,
«KoHCTpyKkTOp XIMIYHMX TpuianiB»y Touo. Tak, nuaakthuHa rpa «JlaGopatopis
eKCIpec-aHani3y» 0a3yeTbcsi HA BMIHHIX YYHIB PO3B’SI3yBaTH €KCIIEPUMEHTANbHI 33/1a4i
Ha CIIOCTEPEKEHHsSI 1 MOSCHEHHS SIBMIL, J0OYBaHHS PEYOBHUH, iX pPO3II3HABaHHS,
MPOBEJICHHST XapakTepHuX peakiliil. [IpakTuka mnepekoHye, MO0 IrpoBa AISUIBHICTH
IHTEHCU(IKy€e MPOLEC 3aCBOEHHS HOBUX 3HaHb, (POPMYBaHHS 1 PO3BUTOK YMIHb 1
HaBUYOK Y4HIB 3 XiMii. [I03UTHBHI eMoOI1ii, sIKI BUHMKAIOTh y YYHIB B IMpPOLEC] IrpoBOT
TISTTBHOCTI,  COPUSIOTH  MOMNEPEKEHHIO  iX  NEepEeBaHTAKEHHS, 3a0e3MeuyloTh
(hopMyBaHHSI KOMYHIKaTUBHUX Ta THTEJIEKTYAJIbHUX BMIHb.

BianoBigHO A0 HOBUX BUMOT JI0 3MICTY HaBUaHHS 3pOCTA€ POJIb MPAKTUUHUX
poOIT 3 XiMmii, SIKI BUKOHYIOTh HaWBaXXIuBIIl (DYHKIT — MI3HABaJIbHY, BHUXOBHY,
PO3BUBAJIbHY, 3aKPIIUICHHS 3HAaHb, yMIHb Ta KOHTpoito. [IpaBunbHa iX peanizaiis
cOpusi€ MiABUIIECHHIO SIKOCTI 3HAaHb, PO3BUTKY CaMOCTIMHOCTI Y4YHIB, MOCHJICHHIO
MPAKTUYHOTO CHPSIMYBaHHSA JAUSUIBHOCTI Y4YHIB. AHaI3 JITEpaTypHUX JIKepeln
3acBIAYYE, IO OJHUM 13 HAOpsMIB BAOCKOHAJIEHHS METOJUKH IPOBEICHHS
NPakKTUYHUX POOIT 3 XiMIl € BHUKOPHCTaHHS onopuux xoncnexmie [18; 90]. ¥V
MeJaroriyHiil JirepaTypi MiJ OMNOPHUM KOHCIEKTOM pO3YyMIIOTh NOOYAOBaHUM 3a
CrielllaJIbHUMU TMPUHIIMIIAMA HAOYHHM 3acl0 HaBYaHHS, B SKOMY CTHCJIO 300pakeHO
3MICTOBHI €J€MEHTH HaBUaJbHOTO Marepiany, KOTpi 30epiraroTh BIACTHUBOCTI
KOHCIIEKTY, a TaK0X BHMKOPHUCTAHO rpadiyHi NPUAOMHU MiABUIIEHHS MHEMIYHOIO
edexTy (CUMBOJIM, 3HAKH, PUCYHKH) — CMHCJOBI omopu. Ha gymKy JOCIIiTHUKIB,
OMOPHI KOHCMEKTH MPAaKTUYHUX PpOOIT 3 XIMil CHPUSIIOTH BJIOCKOHAJIEHHIO
MPAKTUYHUX YMIHb T4 HABUYOK YUYHIB. 32 TAKUMHU KOHCIIEKTaMH Y4YHI, SIK IO MYHKTaX

IUJIaHy, MOKYTh HE TUIBKM M1 KEPIBHULUTBOM YUYUTENs, aje i caMOCTIMHO, BUKOHATU
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3aMpONOHOBAHUM €KCIIEpUMEHT. Po3risjaloun OnopHU KOHCIEKT IICIIsI TTOSICHEHHS
JOCHIy YYUTEJIeM, Y4YHI MUCJIEHO 3AIMCHIOIOTH aHaJOriuHi i, NpU IOMY
aKTUBI3YIOTbCA pPEQIEKTOPHI 3B’SA3KM MK KIITHHAMU 30pOBOrO Ta PYXOBOTO
aHamizaTopiB. Marouu mnepea oyMMa ONOPHUM KOHCHEKT JOCHiNy, YYE€Hb MOXKeE
3a37ajeriib YTOYHUTH HE3PO3yMUIl MOMEHTH B TMOCTAHOBIl EKCIEPUMEHTY,
BKJIIOYAIOYM 1 MOMJIMBI MOMMJIKH. Y METOJUYHIA JIITepaTypl OMUCaHI CIOCOOU
CKJIaJIaHHs OTMIOPHHUX KOHCIEKTIB [326].

Mu noninsieMo JIyMKY JAOCHIAHMKIB TPO AaKTUBI3YIO4Y pOJb OMNOPHUX
KOHCIIEKTIB B HaBYaHHI XiMii. BOHM MOXyTb OyTH BUKOPUCTaH1 YUUTEISIMHU XIMIT SIK
CUMBOJIIYHUMN 3aC10 HABYAHHS.

AHaji3 HayKOBO-METOJWYHOI JITEpaTypu 3acBiIuye, 110 B OCTaHHIA Yac
HaOyJIl HIUPOKOTO TOIIUPEHHSI KOMN HOmepHi mexHoo2ii Tif 4Yac TPOBECHHS
HaBYAJIBHOTO XiMiyHOro ekcrepuMenty [20; 163; 316]. V npoBeaeHHI XiMi4HOTO
€KCIIEPUMEHTY JOCIITHUKM BUAUISIOTH TakKl HaWOUIbIl e(EeKTUBHI HaNpsMU
3aCTOCYBAHHSI KOMIT IOTEPHUX TEXHOJIOT1H: 1) MOAENIOBaHHSI XIMIYHMX MPOIECIB 1
SBUI; 2) KOHTPOJh Ta OOpoOKa JaHWX XIMIYHOTO EKCHEpUMEHTY; 3) mporpamHa
NIATPUMKA Kypcy (BUKOPUCTaHHA Biieo(pparMeHTiB); 4) BUKOPUCTAHHS BIPTYyaJIbHOTO
(IMiTaliiHOr0) eKcrnepuMeHTy. B ymoBax WIKUIBHMX XIMIYHUX KaOIHETIB 3HAWILIN
3aCTOCYBaHHS NIEPEBAXHO JIBA OCTaHH1 HAIIPSIMKH.

JlocBin poOOTM BUWTENIB, HAYKOB1 JIOCHIIPKEHHS 3aCBiIUYIOThb, IO
oemoHcmpayito ioeohpacmenmié MOXKHAa BUKOPHUCTOBYBAaTHM Ha PI3HHUX eTamax
nporecy HaBuanHs Ximii [20]. ITix yac BHBYCHHS HOBOrO MaTepiajly KOMII IOTepHA
JEMOHCTpalis Moke OyTH 3aco0OoM: a) CTBOPEHHsS NpoOJEeMHOI CHUTYalli;
0) mepeBipKKU BUCYHYTOI TIMOTE3U 1 MIATBEP/KEHHS 3HAHb, OJICPKAHUX BiJ YUUTEIIS
a00 miApy4YHUKA; B) OJICp>KaHHS 3HAHL OE3MOCEPEeNHbO 13 JAEMOHCTPAIIHHOTO
nociigy. Ilim vac BIOCKOHaJeHHS 3HAHb Ta YMIHb IepefdadyaeTbCs MOBTOPHA
JEMOHCTpAaLlid 3 METOI0 YTOUYHEHHS YMOB Nepeliry XIMIYHUX peakiliii Ta BUKOHAHHS
3aBlaHb 1 BHpaB. JlOCHKEHHS T1OKa3ylTh, 10 BUKOPUCTaHHS Ha YypoKax
MyJIBTUMEIIMHUX BiI€O3aMKUCIB CIpUsi€ IHTEHCU(]IKalli HaBYaJIbHOIO MPOLECY,

aKTHUBI3AIlli MI3HABAJIBHOI JISVIBHOCTI, MOCUJICHHIO THTEPECY YYHIB JI0 HaBUYAJIbHOTO
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Marepiaily. K CTBEp/UKYIOTh JOCHIAHUKM OakaHWil memaroriyHuil  edexT
JIEMOHCTPYBaHHS BiJle0()parMeHTIB JIOCATAETHCA 3aBASKH MOEAHAHHIO iX 3 IHIIUMHU
METO/IaMH HaBYaHHS (peasibH1 AEMOHCTpallliiH1 Ta Ja00paTOpHI TOCIIIN, CAaMOCTIHA
po6oTa 3 MiAPYIHUKOM, MOJICTIOBAHHS, BUKOPUCTaHHs Ta0auIb To1o) [20, ¢.57].

Mu noauisieMo JOyMKy JOCHIJHMKIB, IO Ha YypokKax XiMmii MOKHa
3aCTOCOBYBaTH LU(POBY BieO- Ta (POTOTEXHIKY TIiJi YaC BUBYEHHS HOBOIO
Marepiany, Horo BIOCKOHaJeHHs. KOpUCTyIOUnCh TaKOIO TEXHIKOIO, KOKEH YUYHUTEIb
MOX€E CTBOPUTH BIacHy 0a3y (hOTO- Ta BIJIEOLTIOCTpAIliil XIMIYHOTO €KCIIEPUMEHTY.
3a J0MOMOrM UIIOCTpaliid MOXHA OpraHi3yBaTH LIJIECHPSIMOBAHE CIOCTEPEKEHHS
YUHSIMHU JIEMOHCTpPALIITHUX Ta JIabOpaTOpPHUX AOCIIAIB, OCKUIBKUA YacTO JAEsKl AeTall
CKCIICPUMEHTY 3aluIIaloThess HenomiueHumu Humu. 1O. B. Cypin [331, c¢.69]
3a3Havae, 1Mo HUQpPoBa TEXHIKA, HE MIIMIHSIOYA CAMOT0 XIMIYHOTO €KCHEPUMEHTY,
MO>K€ MOro JTOMOBHUTH Ta MiJIBUILIUTH €(DEKTUBHICTb.

OcTaHHIM YacoM LIUPOKOTO 3aCTOCYBaHHS B HaBYaHHI XiMmii HaOylu
gipmyanvui ximiuni aabopamopii [163]. IlpakTthka 3acBimdye, 10 BipTyajbHI
JIOCHIIM MOXYTh OYTH BHUKOPHCTAaH1 IS O3HAMOMIIEHHS Y4YHIB 3 TEXHIKOIO
BUKOHAHHS €KCIEPUMEHTY, XIMIYHUM MOCYJ0M Ta 00JaJlHAHHAM B KaOiHET1 XiMii
a6o Baoma. Lle n03BoMsi€ yUHSAM Kpalle MiAroTyBaTUCS A0 NMPOBEAECHHS MOAIOHUX
JIOCHIIB y peadbHUX ymoBax. lIpuBeprtae yBary Tte, mo iMmiTauiiiHI XIMIYHI
gocaigu Oe3meyHi HaBITh JJis HEMiATOTOBIEHUX KOPUCTYBayiB. YUHI MOXYTb
NPOBOJUTH HaBITh TaKl JOCHIAM, BHUKOHAHHA SIKMX Y peaJbHUX YMOBax
HeOe3neuHe abo pgyxe jgoporo komTyBarume. IlpoBeneHHs BIpTyalbHUX
€KCIEPUMEHTIB JIOTIOMAra€e y4HsM OBOJOJIITH HAaBUYKAMU 3aMKCYy CIOCTEPEKEHbD,
CKJIaJlaHHS 3BITIB Ta iX aHamizy. BogHouac, HasiBH1 y jiTepaTypi AaHi CBII4YaTh
PO HEOJHO3HAYHICTh BIUIMBY CAaMOCTIHHOI B3a€EMOJII Y4YHIB 3 BIpTyaJdbHHUM
CEepeNOBUIIIEM Ha 3pOCTaHHA Ta CTIMKICTh TMi3HABaJbHOI MOTHUBAIIi 10
€KCIEpUMEHTY B pealbHUX yMoBax. JloCAITHMKAMU BUSBJIEHO, IO MOMNEPEIHS
MIITOTOBKA YYHIB JO YPOKIB 3 BHUKOPUCTAHHAM BIPTyaJbHUX XIMIYHHUX
nabopaTopii CyTTEBO 3MEHIINYE CEpelHE 3HA4YeHHS KoedilieHTa I1HTEepecy 0

peajabHOro ekcrepumenty [163].
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[lopsn 13 TEXHOJOTISIMU HaBYaHHS aKTUBHUI XapakTep HaBYAJIBHOIO IMPOLECY
3abe3rneuye audepeHiiioBaHui MiIXiq 0 OpraHizallii Ta MpPOBEACHHS XIMIYHOTO
excriepuMeHnTy. Lle cnpuunHioe TOCTAHOBKY B HAIIOMY JIOCHIIPKEHHI TaKUX 3aBJaHb:
1) mpoaHasnizyBaTH BHKOPHCTaHHS AH(EpPEHIIHOBAHOTO MiAXOMY 0 OpraHizamii Ta
MPOBEJICHHS XIMIYHOTO €KCHEPUMEHTY; 2) BU3HAYUTU JIOCATHEHHS, SKI CIHiJ
ypaxoBYBaTH Ha CY4aCHOMY €Tari BJOCKOHAJICHHS IIKLJIbHOI XIMIYHOI OCBITH.

2.4.4. /lugpepenuiauina nasuanbho2o Ximiuno20 eKCnepumenmy

Amnamiz mireparypaux okepen [9; 10; 11] 3acBigumB, [0 BIPOBAKCHHS
nudepeHiiioBaHoro, NpouUIbHOr0 HaBYaHHS XIMIi B 3araJIbHOOCBITHIX HaBYaJIbHHUX
3aKJIa/lax 3yMOBIIOE 1 creuu(}iKy XIMIYHOTO €KCHEPUMEHTY — HOro mpoduIbHICTb.
BukopucToByroun JitepaTypHI JKepena, CXapaKTepu3yeMO OCOOJIMBOCTI XIMIYHOIO
€KCIIEPUMEHTY B I'YMaHITapHUX, (PI3UKO-MaTeMaTUYHUX Kiacax.

VY mpakTulll HaBYaHHS XiMIi OF€pKaju MOIIMPEHHS TPU LUISXHU 3A1MCHEHHS
ryMmaditapusamii ximii. Ilepmuii 3 HUX mnojsirae y BHUKOPUCTaHHI Ha YypoOKax
JTITepaTypHUX, ICTOPUYHUX, MHUCTEIBKO3HABUMX EKCKYpPCiB, B 3B’S3Ky 3 UMM Ha
BUBUYEHHS BJIACHE XIMIYHOTO 3MICTY 3aJMIIAETbCA HEOOCTATHS KUIBKICTh 4Yacy.
Hpyruii  migxin nepeadavae HEOOXIIHICTh 3aCBOEHHA YYHSIMHU-TYMaHITapisiMU
TPaJMIIMHOrO 3MICTY MIKUIBHOTO Kypcy XiMii 3 €HI30AUYHHM BKJIIOUYEHHAM
ryMaHiTapHOro Marepiaiy. TpeTid minxig nepeadadae Take OpraHiuHe MO€HAHHS
TYMaHITapHOTO 1 XIMIYHOTO MaTepiajly, 3a SKUM TyMaHiTapHl 3HaHHS CTaloThb
CBOEPITHUM MPOCOYEHHSIM OCHOBHOT'O XIMIYHOTO 3MICTy. ['ymMaHITapu30BaHUN Kypc
XiMii BKJIIOYA€E 1HBaplaHTHE AJIpO (OCHOBHI XIMI4HI MOHATTS, 3aKOHH, T€Opii, PakTh) i
IryMaHITapHy 000JIOHKY (TyMaHITapHUI KOMIIOHEHT).

€. . Apmancekuii [10, ¢.64] BuOKpeMIIFOE TaKi MPUHIMIKA BiIOOPY 3MICTY
IYMaHITapHOT KOMIIOHEHTH IUKUIBHOIO KypCy XIMIi: TOJINpeaMEeTHa I1HTerpais
3HaHb, €KOJIOTi3allisd, colliaii3allis, ICTOPU3M 1 METOJOJIOTi3allisl, PETriOHaNbHICTD,
MpPaKTUYHE 3HAYEHHS, BIANOBIAHICTH I1HBApPIAHTHOMY SJIPY 3MICTY KYypCy XIMii,
HeoOX1Ha JOCTAaTHICTh T'YMaHITAPHOT KOMIIOHEHTH.

Ha pnymky pocnignuka, crneuudika poOOTHM yuuTens Ximii B - Kiacax

rYMaHITapHOTO Npo(di0 BUMArae BiJl HbOI'O HE TUIBKM YITKOTO BUKOHAHHS BCIX
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3araJbHOMETOJUYHUX BUMOTI JO MPOBEIEHHS XIMIYHOIO €KCIEPUMEHTY (HAOYHICTD,
MPOCTOTa, OE3MEUHICTh, HAJIWHICTh, HEOOXIIHICTh MOSCHEHHS), ajie ¥ BpaxyBaHHS
MI3HABAJIBHUX IHTEPECIB T'yMaHITapiiB, iX MNCUXO(I310JIOTTYHUX OCOOIUBOCTEH. 3
ornsay Ha ue €. . ApmaHChbKHMI BHOKPEMITIOE BUMOTH 110 BIIOOPY 3MICTY JOCIIIIB
3 XiMii jis y4yHiB rymaHitapHux kiaciB. Jlocmigum maroth: 1) Oytu edexTHUMH i
crpusitd  (popMyBaHHIO I1HTEpPECY JO HaBYAJIBHOTO Marepiany; 2) UTIOCTpyBaTH
TEOPETUYHUN MaTepiai, U0 BUBYAETHCS, COPUATH (HOPMYBAHHIO XIMIYHUX TOHSTS;
3) MOZICIIOBATH TPOIIECH, K1 BiIOYyBArOThCS B MPHUPOJI (BUAUICHHS KUCHIO M Yac
dboTocuHTE3y 1 HOTO BUSIBJICHHS) a00 IMITyBaTH MOKJIMBI HACHIJIKHM €KOJOTTUYHUX
katactpod (mocminm «KucmotHi pgomni»); 4) mokazyBaThd MNpPAKTUYHE 3HAYCHHS
OKpPEMHX PEUYOBHUH, IX XIMI4YHI Ta (I3MYHI BJACTUBOCTI (IocuimxkenHsa pH po3uuHiB
COKYy JINIMOHA, 510J1yKa, CIMHU TOIIO); 5) BIATBOPIOBATU XIMIYHUN EKCIIEPUMEHT Ha
OCHOBI iICTOpHYHOTO MaTepiany (ictopuuHi XiMiuHi gociian) [10, ¢.63-64].

[Ipu miaroToBLi A0 MPOBEAECHHS XIMIYHOrO ekcnepumeHTy €. 5. ApmaHchkuii
MPOMOHY€E BpaxoOBYBaTH: 1)3aCBOEHHIO SAKOTO HAaBYAJbHOTO MaTeplally MOXKe
JOTIOMOITH JOCHIA; 2) Kl BaXJMBI 3aKOHM 1 TEOPETUYHI MOJIOKEHHS, OCHOBHI
XIMIYHI TOHSATTS MarTh OYyTH BHUBYEHI, MOBTOPEHI, MOMIHOJIEH] B AOCHiL;, 3) 5Kl
MPaKTUYHI YMIHHS 1 HABUYKH OyIyTh PO3BUBATHUCS 3a JAOMOMOTH JOCIIAY; 4) IKUM
YUHOM J0Cia OyJie CpUATH PO3BUTKY PO3YMOBHUX 3/1I0HOCTEH yuHIB; 5) peaizarii
AKUX BUXOBHHUX 3aBJIaHb MOX€ cHpuaTH aociid. [Ipy nupoMy Benuke 3HauY€HHS Mae
cnoci0  momadi  XIMIYHOro  JOCHiay, SKUH  mependavyae  BIAMOBIIHUN
KYJbTYPOJOTTYHUIN €KCKYpC, HAMPUKIAJ] 1ICTOPUYHOI, €KOJIOT14HO1 a00 MpaKTUYHOI
CIPSIMOBAHOCT!I.

IcTopuunMii  exkckypc  J03BOJSiE  MOJENIOBaTH  ab0  PEKOHCTPYHOBATU
iICTOpUYHUM Jociif. Buutenb Ta y4yHI NEPETBOPIOIOTHCS B YYACHUKIB MPOIIECY
BIIKPUTTS, BOHM HIOM BIATBOPIOIOTh ICTOPUYHY pEAJTbHICTh. TakuM YHHOM
JOCSITAETHCSL PO3YMIHHSI YUHSIMU TOTO, IO JOCSITHEHHS CYy4acHO1 XIMIYHOT HAYKH — 11€
pE3yJIbTAT TPUBAJIOTO ICTOPUYHOIO MIISAXY il PO3BUTKY.

XiMIYHUN €KCHEPUMEHT €KOJOTIUHOTO CIPSAMYBaHHS CIpusie (HOPMYBAHHIO Y

YUYHIB €KOJIOTTYHOI KYJIbTYPH, SIKa € OCHOBOIO O€pEXIIMBOTO CTABJICHHS 10 MPUPOIHU B
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uitomy. Ilpu mpomy ycyBaerbest (opmamnizM 3HAaHb, 1 PEYOBHMHU CHPUHUMAIOTHCA
YUHSIMH HE SIK JIe1I0 a0CTpaKTHE, a SIK YaCTMHA HABKOJIMIIHBOTO iX CepeloBUIIIA.

[IpakTnyHa CHPSMOBaHICTh XIMIYHOTO €KCIEPUMEHTY /A€ 3MOI'y YCBIAOMHTH
3HAUYIIICTh 3HaHb 3 XIMIl Y NOBCSKJIEHHOMY KUTTI 1 cripuse (GOPMYBaHHIO CTIHKOIO
IHTEepecy A0 MpeaAMeETa.

Crneundiuai 0ocoOIMBOCTI HaBUYaJbHO-MI3HABAJIBHOI JISJIBHOCTI YYHIB KJaciB
IYMaHITapHOTO MPOQULIIO Ta iX IHTEPECH 3YMOBIIOIOThH MOMIYKH HOBUX MIAXOJIB A0
MPOBEJICHHS MPAKTUYHUX POOIT. Y 3B’S3KY 3 LIMM J0 IHCTPYKIIN II0JI0 MIPOBEIACHHS
JOCHIAIB BKIIOYAIOTh TyMaHITapHy KOMIOHEHTy. Llg KoMmoHeHTa Mae, He
NEPEeBAaHTAXKYIOUM ONUC JOCHITy, HaJaTh HOMYy ICTOPUYHE, €KOJoriyHe abo
MPaKTUYHE CHPSIMYBAHHS.

[linroroBKa A0 NPOBEIEHHS MPAKTUYHOI POOOTH B Kiacax TyMaHITapHOIO
npodimo, sk 3a3Havae €. 5. Apmancekuii [9, c¢.61], mependauvae Taki eTanm:
1) BimOip JMOCHIAIB 3riJHO 3 METOK 1 3aBJaHHAMH HABYAJIBHOI TEMH,
NCUX0(]1310I0TTYHUMHU  OCOOJIMBOCTSMHU  HAaBYAJIbHO-I13HABAIBHOT JAISUIBHOCTI Ta
IHTEepecaMHl y4YHIB-TYMaHITapiiB, pIBHEM iX NIATOTOBKH; 2) po3poOKa UITKUX 1
JOETAIbHUX IHCTPYKUIA 1O KOXKHOro Jociiny; 3) BiaOip 3MICTy TyMmaHITapHOi
KOMITOHEHTH ICTOPUYHOTO, €KOJIOTTYHOT0 200 MPAKTUYHOTO CIPSIMyBaHHS.

Kypc ximii, Ha aymky €. 5. Apmancekoro, mae gpopmyBaTH B yuHIB (Di3UKO-
MaTeMaTUYHOro NPO(UI0 YSIBIEHHS MNPO CHUIBHICTh OO0 €KTIB, IO BHBYANOTHCA
G13MKOI0 1 XIMI€I0, B3a€MO3B’SI30K (PI3UYHUX 1 XIMIYHMX MpoLEciB, Oa3yBaTUCh Ha
GBUYHUX METOoJax JOCHIIPKEHHS, 10 3aCTOCOBYIOThCA Yy XiIMii, MOCHJIEHHI
MaTeMaTHUYHOTO anapaty Ximil sk TouHol Hayku [11]. 3micT mIKiTEHOTO KypCy Ximii
JUIsl YYHIB KJaciB (hi3MKO-MaTeMaTUYHOro npoduito, Sk 3a3Havae €. 5. ApiiaHcbKuid,
CKJIAJAa€ThCcsl 3 JIBOX YAacCTUH: 1HBApiaHTHOrO sApa 1 BapilaTUBHOI OOOJOHKH.
IHBapianTHEe SAPO 3MICTY BKIIOYAE XIMIUHY CHUMBOJIKY, OCHOBHI XIMIYHI MOHSTTS:
3aKOHM, Teopii, (haKTH, METOIM XIMIYHOT HayKH 1 nependayae JOCTaTHbO NOTIuOJIeHe
BUBUECHHS Y4YHAMM JaHUX KJaciB Mmatepiasly 3 ximii. BapiatuBHa o000s0HKa
CKJIaJlaeThesl 3 (PI3MUHOI Ta MaTEMAaTUYHOI KOMIIOHEHTH, SIKI B3a€MO3B’SI3aHI MIiX

co0010, a TaKOX 3B’s13aH1 3 IHBAPIAHTHUM $IIPOM 3MICTY (XIMIYHOKO KOMIIOHEHTOIO).
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3 oy Ha e XIMIYHMM EKCHEpUMEHT Yy Kiacax (i3MKO-MaTeMaTHYHOIrO
npodpiTr0o Mae OyayBaTUCS Ha MDKIOPEAMETHUX 3B’s3Kax XiMili Ta (Qi3uKd, 3
BUKOPUCTAaHHSAM  (PI3UYHUX METOMIB  JOCHKEHHs pedyoBuH. OkpiM  TOrO,
EKCIIEPUMEHT Ma€ OyTH KUIbKICHUM, TependayaTd BUKOPUCTAHHS MaTEeMaTUYHHUX
METO/11B OOPOOKH pe3ysbTaTiB XIMIYHOTO €KCIIEPUMEHTY.

[IpakTuka TOBOAMUTH, IO XIMIYHUI €KCIEPUMEHT Y NPO(UIbHUX KiIacax Mae He
TUIbKM BUKOHYBATH NEBHI TUIAKTUYHI (YHKIIII, ajie i BUKIMKATH IHTEPEC, CIPUATH
PO3IIMPEHHIO KPYro30py YUHIB.

Hocnimkennsmu H. 1. JIykamosoi [227] 3’sicoBano, 1m0 y mepioj BiAPOIKEHHS
YKpaiHChKOi J€P>KaBHOCTI BITUM3HSIHA METOJIMKA HaBYaHHS XiMii pPO3BUBAJIACH Yy
Halpi3HOMaHITHIIUX HanpsMmax. OJHUM 3 TakWX HaNpsIMIB € OHOBJICHHS 3MICTY
XIM14HOT OCBITH. lle CHpUYMHUIO TOCTAHOBKY MEpe] HaMU 3aBJIaHHS JOCHIIUTH
OCHOBHI HAamnpsMHM BJOCKOHAJIEHHS HABYAJBHOIO XIMIYHOTO €KCIIEPUMEHTY B
3arajbHOOCBITHIX HIKOJAaX YKpaiHu.

2.4.5. Ocnog6Hi nanpamu 600CKOHAIEHHA HABUAIbHO20 XIMIUHO20 eKCnEepUMEHMY
Y 3a2a1bHO0CBIMHIX WIKONAX YKpainu

P03BUTOK MIKUIBHOI XIMIYHOI OCBITH, B TOMY YHCJI1 HaBYaJbHOTO XIMIYHOIO
eKCIIEpUMEHTY B YKpaiHi BigOyBaBcid 1 BIIOYBA€TbCS HA OCHOBI MPOBIAHHUX
MPUHIIUIIB HOBOI JIepKaBHOT MOJITUKU B Tally31l OCBITH, 3aKpiljieHuX B JlepkaBHIi
HatioHanbHIM mporpami «OcBitay (Ykpaina XXI cromirts) [160], Hamionanbhiit
JTOKTpUHI pO3BUTKY ocBitu [248], 3akoni Ykpainu «IIpo ocsiry» [173], 3akoHi
VYkpainu «IIpo 3aranpHy cepeaHio ocBiTy» [172], Konuemnmii MmMKUIBHOI XIMIYHOT
ocBiTH B YkpaiHi [44], [lepxaBHOMY cTaHaapTi 6a30BOi 1 MOBHOI CEPEAHBOT OCBITH
[161], Konnemnuii npodiassHOoro HaBYaHHs B ctapmiiii mkomi [202]. 11i HopMaTHBHI
JOKYMEHTH YTBEPJKYIOTh HEOOXIIHICTh 3MIHM NPIOPUTETIB LIKOJH, MEPEOpIeHTALlIT
il 1iel 1 3HaHb, 3aMiHy YHITapHOT MOJIENI IIKOJIM Ha AUdepeHI1ioBaHy, BapiaTUBHY,
OCOOHUCTICHO Opi€HTOBaHy. lle MOBHOIO MIPOIO CTOCYETHCS 1 HIKUIBHOI XIMIYHOi
OCBITH 1 HABYAJIBHOTO XIMIYHOTO €KCIIEPUMEHTY.

AHaji3 HayKOBO-METOJHWYHOI JIITepaTypy, BUBUEHHS MPAKTUKU JA€ IiJICTABU

BUOKPEMUTHU TaKi OCHOBHI TPOOJIEMU HABYAIbHOT'O €KCIIEPUMEHTY.
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Yoockonanenna memoouku naguanbHo20 XIMIUH020  eKchnepuMeHm).
OcTaHHIM YacoM 3pOCTa€ PoJib OOCAIOHUYbKO2O Memody B HaBUaHHI XiMmil. Y
NOPIBHSAHHI 3  MOSICHIOBAJIBHO-UIIOCTPATUBHUM  Ta  YaCTKOBO-IOIIYKOBHM,
TOCIIAHUIBKUI METOJ € BUILUM €TarloM MpOIeCcy Mi3HaHHS, 110 CIPUSE PO3BUTKY
MUCJIEHHSI yuHIB. BiH gae 3Mory e(eKkTHBHIIIE BUXOBYBATH 1HINIATUBY W aKTUBHY
CaMOCTIWHICTh y HaBYaHHI, 3MIIHIOBATH 3allIKaBJICHICTh Y HaBYaHHS 1 J0 XiMii SIK
HaBYAJILHOTO TMpeaMeTry. JoCHiAHUUBKUNA MIAXiA 0 HaBYaHHS JIE)KUTh B OCHOBI
CUCTEMH Kpeamusnoi ximiunoi oceimu B CakcaraHCbKOMY NPHUPOAHUYO-HAYKOBOMY
minei. ABTOp JaHOi cucTeMH — OYyBIIMH YYMTENb 1 JTUPEKTOP, a TEMep BXKE YJIeH-
kopecrionieHT HAITH VYkpainu A. Comory6 [320; 321]. JocnigHUIbKUN TiAXi Y
CUCTEM]1 KpEaTUBHOI XIMIYHOI OCBITH 3JIHCHIOETbCS B JEKUIbKa €TaliB, KOTPI
BIIMOBIIAIOTh  €TallaM HayKOBO1 JISUIBHOCTI, THIAM YpPOKiB: 1) MiAroTOBKa
JOOCHIDKeHHS;  2) JOCHIKEHHSI  (TEeOpeTHYHe, EeKCIEepUMEHTAIbHE, TEOPETHKO-
eKCIepUMEHTaIbHE); 3) y3araJibHEeHHs Pe3yJbTaTIB JOCIIKEeHHS; 4) 3aCTOCYBaHHS
pe3yabTatiB; 5) migouTTsa niacymkiB [321, c.24]. JlocBia kpeaTUBHOT XIMIUYHOI OCBITH
KOPUCHUM YUMUTENISIM IIOJAO0 OpraHizalli HaBYaJIbHO-IOCIIIHOI pOOOTH Y4YHIB Ha
ypOKax Ta MO3aKJIACHUX 3aHATTSIX 3 XIMIi.

JlocmiaHUIBKUM TiAXI A0 OpraHi3alli HaBYAJbHOIO MPOLECY aKTHUBHO
BIIPOBA/)KYe€ Ha  (AKyJIbTaTUBHUX  3AHATTAX  E€KOJOTIYHOTO  CHPSIMyBaHHS
T. Boponenko [82]. Buumtenbka pospoOwia dakynpraTuBHHI Kype «XiMmis i
JOBKULISH», SIKUWA Ja€ 3MOT'Yy O3HAaOMUTH YYHIB 13 CleUU(]IKO0 Ta 0COOIMBOCTAMU
HAyKOBOI'O Mi3HaHHS, €TalnaMy JOCHIIHUIIBKOI JISJIbHOCTI, METOJMKOK HayKOBOI'O
nocaiypkeHHs. T. BopoHEHKO po3poOumiia cucteMy MpakTUYHUX PoOOIT 3 JaHOTo
Kypcy, fKl J1al0Th MOJIUBICTb PO3KPUTH POJb XIMil y PO3B’s3aHHI €KOJOTTYHHMX
npobiemM cydacHocTi. PesynapraTtd  gocnijkeHHs T. BOpOHEHKO CHpUSTUMYTh
YIOCKOHAJIEHHIO METOJMKH MPOBEJAEHHS MPAKTUYHUX POOIT 3 XIMii, YIPOBAIKEHHIO
€KOJIOTTYHOT'0 XIMIYHOTO €KCIIEPUMEHTY.

JlocniAHUIBKUM MiAX1J A0 OpraHi3alli eKCIepUMEHTaIbHUX JAOCTIIKEHb YYHIB
3 TIOYaTKOBMM piBHEM HaB4yaibHUX jocsirHeHb O. A. bnaxko peanizye 3

BUKOPUCTAHHAM airoputMivHuX npunuciB [31]. Takuiéi miaxix poOUTh HaBYAHHS
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VUHIB TMOCWUJIBHUM, PO3BUBA€ iX NaM’siTh, 3IATHICTh N0 Yy3arajibHEHHS, CIpHUSE
peanizanii AudpepeHIiioBaHOr0 NIAX0AY Y HaBYaHH1 XiMii.

Metoauky epynosoi pooomu IKOJSAPIB HA PI3SHUX BUJIAX HABYAIBHUX 3aHSATH 1
30KpeMa, Ha MPaKTUYHUX podoTax 3 Ximii qocnimkysana O. I'. SApomrenko [378; 379].
JlocniKeHHSIMU BUSIBIICHO, L0 IPYNOBA JIJIbHICTh YYHIB Ha MPAKTUUYHUX PoOOTaX
MOKe OyTH SIK OAHOPITHOMO, TakK 1 [udepenuiiioBanoro. Tak, Ha MPaKTUYHUX POOOTAX
o0 A0OyBaHHS PEYOBMH 1 BUBYEHHS iX BJIACTHUBOCTEH, BCl IPYNHU BUKOHYIOTH
OJIHaKOBe, OAHOpIAHE 3aBlaHHd. HaBuanbHa OISIBHICTH MOJIATAE B TOMY, IO KOXKHA
rpyna caMOCTIHHO BUKOHY€E MPakTU4YHY poOoty. IIpu 1boMy KOHCYIbTaHTU BEAYTh
CIOCTEPEXKEHHS 3a AISIMU OKPEMHUX WIEHIB IPYIH, MEPEBIPAIOTH iX TOTOBHICTH 10
BUKOHAHHS MPAaKTUYHOI pOOOTH, OLIHIOIOTH 3HAHHS Ta BMIHHSA TOBAapUUIIB IO TPYIIi.
Buutens nepeBipsie 3BITH Y4HIB, BPaXxOBY€ OLIIHKH, OZEpKaHi 3a poOOTYy B CKIaJi
Majoi Tpynu, MICAs YOro BHUCTABISA€ MIJACYMKOBY OIIHKY B KIACHUW >KypHal.
[IpakTuyHi poOOTH 3 PO3B’A3yBaHHS E€KCIEPUMEHTAIBHUX 3aJa4 PO3MOYUHAIOTHCS 3
IpyHoBOrO OOTOBOPEHHS PO3B’SI3KY KOHKPETHHX E€KCIIEpUMEHTAbHUX 3aJad.
BusHauuBmIM oNTHUMalbHUI BapiaHT pO3B’A3yBaHHS KOHKPETHOI 3ajadi, rpymna
MPUCTYIAE A0 BUKOHAHHS JOCTIIB.

Jlns oprasizaunii JiJIbHOCTI TOMOT€HHHMX HAaBYaJIbHUX TPYyN IIKOJSAPIB Ha
MPaKTUYHUX poOOTax 3 XiMii BUKOPUCTOBYIOTh AU(DEpEeHLIOBaHI €KCIIepUMEHTaIbH1
3aBJAaHHS, SKI BIAPI3HAIOTHCS PIBHSAMHU CKIIQJHOCTI: MOJIETHIEHUH BapiaHT — 1€
3aBJAHHS ISl TOMOTE€HHUX TPYI YYHIB 3 HU3bKMM PIBHEM HABYAJIBHHUX JIOCATHEHB;
BapiaHT CepPeHbOI CKIIAJIHOCTI PO3pPaxOBaHWU HA BUKOHAHHS YYHSIMHU 3 CEpPEIHIM
pIBHEM HaBYaJIbHUX JOCSITHEHb; BaplaHT MIJBUILEHOI CKIAJAHOCTI MPHUIATHUU IS
BUKOHAaHHS MaJIUMH TPyNaMH, YTBOPEHUMHU YYHSMH 3 BUCOKMM PIBHEM HaBYAJIbHHUX
MoxkuBocTei [378, ¢.88].

Pesynpratn pocmimxenHs O. I. SIpomenko, Ha Hamy JIyMKY, CHOPHUSITHUMYTb
VOPOBAKEHHIO y HaBYAJIbHMM Tmpouec 3 XiMmii rpynoBoi (QopMu HaBYaHHS,
YIOCKOHAJIEHHIO METOJMKU OpraHizallii Ta IpOBEJEHHS MPaKTUYHUX POOIT 3 XiMii.

Hocnimkenassmu - H. H. Yaiuenko [355; 357] 3’sicoBaHo, 110 0OCOOJIMBICTH

dbopMyBaHHS TEOPETUYHMX XIMIYHMX 3HAHb TMOJSATAa€ B €JHOCTI JOCHIAHO-
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EKCIEPUMEHTAIBHOTO 1 TEOpeTHYHOro mi3HaHHsa. lle 3yMOBIIOE MOMIMBICTD
pO3MJIsiIaTH Ta BUKOPUCTOBYBATH JIEMOHCTpAIliiiHI, JIaDOpaTOpHi AOCIIIU SIK 3acid
BCTAHOBJICHHSI B3a€MO3B’SI3Ky MDK Teopiero 1 ¢aktamu. BogHouac ekcrnepuMeHT
MOXXe  3aMmiHATH  (GaKT, 1  TOAl  BCTAHOBIIOETbCS ~ TaKUM 3B SI30K:
EKCIEPUMEHT — (hakT — Teopiss. MOXIMBI Taki TUNU 3B 3Ky EKCIIEPUMEHTY 1
teopii: 1) mepmmii Thn. ExcnepumeHT € 06a30BUM it OpMyBaHHS €MITIPUYHUX
NOHATH. 2) Apyruil Tumn. [IpoBigHa poiib HANEKUTh TEOpli. XIMIUHUNA €KCIEPUMEHT SIK
TaKui HE MPOBOJAUTHLCSA, @ ONMUCYETHCA K BioMuit y Hayill ¢akT. Lle BitHOCUTBCS 110
dbopMyBaHHS TMOHSITH TMPO aToM, SAEpHI peakuii Tomo. 3) Tperit Tunm —
eKCIIepUMEHTaIbHO-TeOpeTUUHUNA. [lpu TakoMy B3a€MO3B’S3KY JIKEPEIOM 3HaHb
Moxke 0yTu abo Teopiss, abo ekcriepuMeHT. Taki BapiaHTH MOXJIMBI IPU (POPMYyBaHHI
MOHATh XIMIYHA peakilis, TUMH XIMIYHUX pPEaKUid Tomo. 3a yMOB HIpOOIEeMHOI
MOCTAHOBKM XIMIYHOTI'O €KCIIEPUMEHTY MOKJIUBI HUISIXU (OPMYBAHHS TEOPETHUHHUX
3HaHb: 1) mepuMil — eKCIepUMEHT BUCTYNAE SIK JXKEPENo 3HaHb, a TEOPIs — 3acO00M
pPO3B’sI3aHHs TINOTE3U; 2) APYrUd — Teopis € JpKepesioM MpoOJieMHOI cUTyallli, a
XIMIYHUM eKClepuMEHT — 3aco0oM 1i po3B’si3aHHS. 3 METO 3a0e3MedeHHS
npoOiemMHocTi yuHiBchbkoro exkcrnepuMenty H. H. Yailuenko mnpomnonye, mo0 B
IIKUTBHUX MIPYYHUKAaX 3 XiMii MiJl Yac OmuCy Ja0OpaTOpHUX JOCHIAIB OyIu
3aMpONOHOBaH1 YYHIM NpoOseMHl 3anuTaHHsA. «OTxe, XIMIYHUM eKCIEPUMEHT, — SIK
3azHayae H. H. Yaituenko, — BuCTymae sk 3aci0 YCBIAOMJIEHHS TEOPETUUHHUX
XIMIYHMX 3HaHb Y4YHIB y BaplaTUBHOMY CIHIBBIIHOLIEHHI Teopii Ta (haKTiB, YUM
3a0e3neyye MposiB 0COOMCTICHUX sikocTel yuHiB» [355, ¢.164].

Pesynpratn nocaimxenns H. H. Yaituenko 30arauyroTh TEOpil0 Ta METOAMKY
HABYAJIBHOTO XIMIYHOTO €KCIIEPUMEHTY 3 MUTaHb MPOOJIEMHOI OCTAHOBKHU HOT0 Mij
yac (OpMyBaHHS TEOPETUYHUX 3HAHb, BJOCKOHAJEHHS Y 3MICTI MIIPYYHUKIB
XIMIYHOTO €KCIIEPUMEHTY.

OaHuM 3 HanpsMKIB BJAOCKOHAJIEHHS METOJUKH XIMIYHOTO EKCHEPUMEHTY €
BUKOPUCMAHHSL PI3HOYLTb08020 excnepumenmy [314]. Pi3HOLIILOBHI €KCIICPUMEHT —
1€ EKCIIEPUMEHT, 3a JOMOMOTM SKOro MO)XHa OaraTopa3oBo (opMyBaTH pi3Hi

MOHSATTS, BUKOPUCTOBYBAaTH Ha PI3HUX e€Tamax HpoLecy HaBYaHHS, 3 PI3HOIO
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IUAAKTUYHOIO MeTor. Hampuknan, gocnij mpoaproBaHHS MIJHOTO JPOTY MOKHA
BUKOPHUCTATH MiJl Yac (GOpMyBaHHS MOHATH: a) Pi3MYHI 1 XIMiuHI sSBUIIA; O) peakuii
CIIOJIyYEHHS;, B) J0OYBaHHS OCHOBHMX OKCHJIB; T') XIMIYHI BJIACTUBOCTI OCHOBHHMX
OKCUAIB (IIPOKapIOBaHHS MIAHOTO JAPOTY, BHECEHHS HOro y PO3UYMH KHUCJIOTU Ta
ayry). «CTaBisiuM OJIMH 1 TOM caMUil €eKCIIEPUMEHT, ajie 3 PI3HOI0 METOI0, SIK 3a3HaYae
JI. CepreeBa, — MM HE TUIBKH 3aKPIMIFOEMO U MOTIMOIIOEMO BxKE 37100yTI 3HaAHHS, a 1
CIIOHYKA€MO YYHS MOAMBUTHUCS Ha pe3yJbTaT AOCHIAY 3 IHIIOro OOKy 1 3poOuTH
ruoII ¥ y3aranabHIOOYl BUCHOBKU» [314, ¢.25]. BukopucTaHHS pi3HOIIILOBOTO
€KCIIEPUMEHTY € MPUKIIAI0M 3aCTOCYBaHHS MPUHIMITY MiHIMI3al[li B HABYaHHI1 XIMii y
3arajibHOOCBITHIM 11KO1 [358, ¢.22].

3 MeTo BIOCKOHAJIECHHsS OpraHizaiii caMOCTIiiHOT po0oTH YYHIB Ha
MPaKTUYHUX poOOTax 3 xiMii HAOYIHM 3aCTOCYBaHHSA 30uiumu OJisi NPAKMUYHUX POOim
3 opykosanoio ocnosoro [36; 223; 307; 356].

VY 3ommtax B. M. bpaituenka [36] npakTuuHi poOOTH CTPYKTYpOBaHi Tak: Tema,
MeTa, oOJagHaHHs, XiA poOOTH, BHUCHOBKM. TeXHIKa BUKOHAHHS JIOCTIIIB
CYNPOBOJIKYETHCS MAJIIOHKaMH, OTIOPHUMHU CXEMaMH. YYH1 CaMOCTIHHO 3alUCYIOTh
CIOCTEpEKEHHS, PIBHAHHS peaki(iii, BACHOBKH. DOpMytoOBaHHS METU HaBOJUTHCA SIK
3pa30K y KUIBKOX INPAKTUYHUX poOOTax, CaMOCTIHHO (OpPMYNIIOIOTh YYHI BUCHOBOK.
Cnia BII3HAYMTHU BIACYTHICTh HAJMIPHOI 1HPOPMOBAHOCTI B CTPYKTYpl MPAKTUUHHUX
po0it. Lle cnpusie hopMyBaHHIO aKTUBHOCTI Ta PO3BUTKY TBOPUMX 3110HOCTEH yUHIB.

[Ipaktruni podotu B 3ommutax O. JI. Pomans [307] cTpykTypoBaHi Tak: HOMED
poOOTH, NaTa BUKOHAHHS, TeMa, MeTa, OOJaJHAHHS, PEAaKTHBH, MPaBUJIA TEXHIKU
0e3MeKkH, OMKUC JTOCHi11B, BACHOBKU. HasiBHUI B ONUCI MPAKTUYHUX POOIT BaXKIMBUI
CTPYKTYpHHUM €JIEMEHT — MpaBujia TeXHIKA Oe3MeKu. B 30IMUTH BKIIIOUEHI TEKCTOBI
IHCTPYKI[i Ta MallOHKM. TexHIKka BUKOHAaHHA JOCJIIAIB ONUCaHA JIeTaJbHO,
BUKOPHUCTOBYIOTHCSI IHCTPYKTHUBHI MatOHKU. [IpakThyH1 poOOTH 111010 PO3B’SI3yBaHHS
EKCTIepUMEHTAJIbHUX 3ajad MepeadadaloTh BapiaTHBHICTh 3aB/iaHb, a BIAMOBIIHO —
OUTbLIYy CaMOCTIMHICTh Y4YHIB. YUYHI CaMOCTIMHO 3alUCYIOTh MEPENiK HEOOXITHUX
pEeakTUBIB Ta O0JIaJHAHHS, CIIOCTEPEKEHHsI, BUCHOBKU. Ha Hairy AyMKy, 30IIATH TS

1abopaTOpHUX 1 MPAKTUYHUX PpoOIT Ha ApykoBaHiii ocHOBI O. JI. Pomans waamipHO



111

1HPOPMOBaHI ONHUCOM TEXHIKM €KClepuMeHTy. B 3ommTax pouuibHo Oyno 0:
1) HaBecTH 3pa3oK (HOPMYJIOBAHHS METH MPAKTHYHOI pOOOTH; 2) MpaBuia OC3MEKH ITi]
yac BUKOHAHHS JOCHI/IIB Y4HI TOBHUHHI JOTPUMYBATH HE TUIbKH B YMOBAaxX IIKUIBHOTO
XIMIYHOTO KabiHeTy, a W B moOyTI Ta Ha BUPOOHUUTBI; 3)3MEHUIMTH HAAMIPHY
iHboOpMaIlil0 OO0 OMUCY TEXHIKM EKCIepUMEHTY (BOHA omucaHa B IIKUIbHUX
MIIPYYHUKAX), 3a3HAYUBIIH MOYATKOBI, TPOMIXKHI, KIHIIEBI PE3yIbTaTH POOOTH.

30MUTH AN MPAKTUYHUX POOIT 3 JPYKOBAHOIO OCHOBOIO, PO3pOOJIEHI
KojekTuBoM aBTopiB Ha yoii 3 H. H. Yaituenko [356], MaioTh Takl CTPYKTYypHI
€JIEMEHTH. IHCTPYKUIi 0 MPAaKTUYHUX POOIT; TeMa; METa; PEaKTHUBH Ta 00JIaJHAHHS;
TECTOBUN KOHTPOJIb MiJ AeB130M «BHKOHAH 3aBIaHHS — JOCSTHEI PEe3yJabTaTy»; Xij
poOOTH; BUCHOBOK 1 BIANOBIAb Ha 3amuTaHHsS «YoMy s HaBUMBCS Ha MNPaKTHUYHIH
poOoTi?»; AomaiiHe 3aBaaHHsA. Ha Hamy aymKky, naHi poOodi 30IIMTH MAaroTh
HaJMIpHY 1H()OPMOBAHICTh, AETANI3aI[1}0 TEXHIKK BUKOHAHHS JOCII/IIB.

VY HayKOBO-METOAMYHIN JliTepaTypl BHUCBITIIOETHCS METOAMKA IPOBEICHHS
NPAaKTHYHUX POOIT 3 BUKOPUCTAHHSAM poOoumx 3omuTiB [222; 325]. Ha mouartky
MPAKTUYHOI POOOTH BUYMUTENIb CTBOPIOE MOTHBALIID CaMOCTIMHOT AISIBHOCTI YYHIB.
30BHIIIHA MOTHUBAIllsl BUHUKAE 4Yepe3 O3HAMOMIICHHS YYHIB 3 METOI0 MPAKTHYHOI
pob6otu. CTBOpEHHSI BHYTPIIIHBOI MOTHBAIIT 3a0€3MeUyEThCS BUKOHAHHIM TECTOBUX
3aB/JlaHb Ha MOYATKy pOOOTH, BIAMOBIJAIO HA CYMPOBOKYIOU JOCHIIINA 3alUTaHHS,
JOMAIIIHIM 3aBAaHHSM, 3’ CYBaHHAM MPABUJI TEXHIKU OE3MEKH.

[IpakTnyHi poOOTH 3a IHCTPYKIED MAalOTh METY, MEpeNiK pEaKkTUBIB Ta
oOJaHaHHs, IHCTPYKI[IO 3 J€TaIbHUM OMUCOM IMOCHIIIOBHOCTI il Y4HiB. [HCTpyKIIIi
MICTSTh ~ CYNpPOBOJDKYIOYI  3allUTaHHS, [0 JONOMAaraloTh  YCBIJOMIIIOBATU
CIOCTEPEKEHHS, BCTAHOBJICHHIO MPUYMHHO-HACIIIKOBUX 3B’ 5I3K1B. YUHI (DIKCYIOTh B
30LIMTaX TUIbKH CIIOCTEPEKEHHS, 3aIUCYIOTh PIBHSHHS pPeaKiiidl, BACHOBKU. 3 METOIO
3ano0iraHHs TPYAHOIIIB, 10 BAHUKAIOTh B YYHIB M1 4ac (JOPMYJTIOBaHHS BUCHOBKY,
iM JaeTbcs aNropuT™M Horo ckimanaHHs. Hampuknaz: BUCHOBKM —MOBUHHI:
1) BignoBigaTk Ha3Bi Ta MeTi poOOTH; 2) IPYHTYBaTHCS TUIBKM Ha TOMY, IO
3p00JIEHO 1 10 CHOCTEpIranocs MijJ 4ac €KCIEepUMEHTY. [HCTpyKIil 40 MpaKTUYHHUX

POOIT 11010 PO3B’A3yBaHHS €KCIIEPUMEHTAJIBHUX 33/1a4 MEHII JIeTaJIbH1, BKa3yIOThCs
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JUIIE HaNpsSMKU ABUIBHOCTI. B Takux poboTax peakTHMBUM Ta OOJaJHAHHS He
3a3HAYAIOThCA. YYHI CaMOCTIMHO MiIOMparOTh pPEaKTUBM Ta OOJIAJHAHHA 1
3a3HavyalTh iX y 30mwuTi. JlomamniHi 3aBIaHHs, [0 HaBEeJACHI B KiHIIl MPaKTUYHOT
po0OTH, € Ti JOTTYHUM MPOAOBKEHHSIM 1 TOMY BHUKOHYIOTbCS BIOoMa a0o0 Micis Hel.
Pe3ynpTaT 0OroBOPIOIOTHCS HA HACTYMHOMY YpOLI IiJI 4Yac aHali3y BUKOHAHHS
MPaKTUYHOI poOOTH.

JIOoCB1/1 BUKOPUCTAHHS 30IIUTIB JJIsl MPAKTUYHUX POOIT 3 IPYKOBAHOIO OCHOBOIO,
gk 3a3Havae ['. @. CynapeBa, — CBIIUUTh NPO T€, 110 XIMIYHUNA €KCIIEPUMEHT CHpPHUSIE
dbopMyBaHHIO Y4YHS SIK Cy0’€KTa HaBYAJIbHOI JISJIBHOCTI, PO3BUBAETHCA YUHIBChKA
CaMOCTIMHICTb, MiJIBUILYEThCS PIBEHb 3aCBOEHHS HaBYalbHOro Mmarepiany. PoGoui
30UIUTH € BaXJIMBUM AUJAKTUYHUM 3aCO00M MIABUIIEHHS €()EKTUBHOCTI IIKIIBHOIO
XIMIYHOTO eKcriepuMeHnTy [325, ¢.76].

OaHMM 3 BHJIIB CaMOCTIHHOT po00TH yuHIB € domawmnit [314] ta yaenui [3; 55]
excriepuMeHTd. Oco0IMBO MOIIMPEHUM € JOMAILIHIA €KCIEPUMEHT B MIAPYYHHKAX 3
ximii s 7-8 kmacie [41; 216; 279; 382]. VsBHMI EKCHEPHUMEHT IIHPOKO
BUKOPUCTOBYEThCSI B poOoumMx 3ommuTtax 3 Ximii [3; 35] Ak KOHTpojbHa abo
TpeHyBaJibHa BIpaBa. [IpakTUKYIOTbCS TakKi BHAM YSIBHOTO €KCIIEPUMEHTY:
1) 3aBAaHHSA-MaTIOHKH (XapaKTepUCTHKA MPHUIIAJIiB, MOHTYBaHHS MPHIAIIB 3 JAcTaleih
TOIIO); 2) PO3B’sI3yBaHHS €KCIIEPUMEHTAILHUX 3a]1a4.

Y mporeci ompaifoBaHHS JITEPATYpHUX JKEpPEaT HaMU 3°SCOBAHO, IO
BOXJIMBUMU HaNpsMamMd yAOCKOHAJEHHS METOJUKH HABYAJIBHOIO XIMIYHOI'O
CKCIICPUMEHTY € YIPOBAKECHHS EKCIIEPHMEHTY YKUTKOBOTO Xapakrepy [62; 217],
BIPTyaJIbHOTO eKCHepuMeHTy [65], KOMIETeHTHICHOTO Mmiaxoay moao (hopMyBaHHS
CKCIICpUMEHTAIBHUX KOMIETeHIiH y4HiB 3 ximii [308; 309].

[1ig yac npoBeIeHHS YKUTKOBOTI'O €KCIIEPUMEHTY BUKOPUCTOBYIOTHCSI PEUOBHHU
Ta Marepiand, sKi 3a3BUYall 3aCTOCOBYIOTH y MOOYyTI (3acO00M MpaHHS, MHUTTS Ta
YUILEHHS, JIKapChKl IpenapaTy, Xap4yoBl NPoayKTH Toulo). IlpakTika 10BOAUTS, 110
XIMIYHUM €KCHEPUMEHT YKUTKOBOTO XapaKTepy Ma€ HU3KY IepeBar MOPIBHSHO 3
TpaaMLIMHUM  ekcriepuMeHToM. [lo-mepuie, BOHM CTOCYIOTbCS PEaKTHBIB 1

MarepialiB, sIKi pO3LMIMPIOIOTh MOXKJIUBOCTI MPOBEICHHS JOCIIJIIB, € JOCTYHUMH 1
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nepeBakHo Oe3neyHuMH. BukopucranHs 3aco0iB moOyToBOi XiMmii, JIKapChKHX
npenapariB, XapuOBHUX MPOJYKTIB YACTKOBO PO3B’si3ye nMpodieMy AePIIUTY XIMIYHUX
peaktuBiB. [lo-npyre, BHKOPHUCTAaHHS XIMIYHOTO €KCIEPUMEHTY Y>KUTKOBOIO
XapaKkTepy CHpUsiE CTBOPEHHIO OJMM3BKUX 10 peajiil KUTTSA MPOOJIEeMHUX CHUTYaIlii.
[lo-TpeTe, XIMIYHUN €KCIIEPUMEHT 3 €JIEeMEHTaMU YKUTKOBOI XiMii (OpMye HABUUKU
€KOJIOTIYHO TpaMOTHOI MOBEAIHKM B MOOYyTI ¥ JOBKULI, pPO3BUBAE 3JATHICTH
peanbHOro OIIHIOBATH CUTYalllt0, 030aBisie «xemodoOii». Ilo-ueTBepre, 1HTErpalis
€JIEMEHTIB Y>KUTKOBOI XIMIii JJO 3MICTy HaBYAJIbHOI'O EKCIEPUMEHTY HE NOoTpedye
CHellaIbHUX 3HAHb, 10 BUXOATH 32 MEXI TPAaJULIAHOIO HIKUIBHOTO KypCy XiMmii.
OkpiM TOro, MNOCWIIOETHCA MOTHBAIlII BHUBUYEHHS XIMIi dYepe3 Oe3mocepenHe
3aCTOCYBaHHS MPEJIMETHUX 3HAHb 1100 3BUYAITHUX PEYOBHH 1 MaTepiaiB.

OcranHIM 4YacoM 3BepTalOTh Ha cebe Jjaenani OUIbLIY YyBary BIPTyajibHI
nabopaTopii, 10 MOJENIOITh MOBEAIHKY OO ’€KTIB pEeajlbHOro CBITY Yy
KOMIT' FOTEPHOMY OCBITHBOMY CEPEOBHIIII 1 JOTIOMAraloTh YUYHSIM OBOJOJITH HOBUMU
3HaHHSAMU Ta HaBuukamu. [HpoKUMH MOXIMBOCTAMH BOJIOAIE PO3POOJICHUN
JI. TI. Benmnuko, I'. A. Jlamescokoro, H. B. Turapenko [65; 80] mnenmaroriununii
nporpaMumii 3aci0 «BipryanbHa XxiMmiu"a nabopartopis 8-11 ki.», opieHTOBaHMI Ha
cyyacHl (pOpMHU HAaBYaHHS, Kl MarOTh MOEAHYBATUCS 3 TpaauUidHUMHU. CTpyKTypa
MPOrpaMHOro MeAAroriyHoro 3acody po3po0sieHa 3riIHO 3 YUHHUMHU HA 4ac BUJAHHS
nporpamMamMu Jisl 3arajlbHOOCBITHIX HaBYaJIbHUX 3aKJIAJIB 13 HPEAMETY «XiIMis».
['onoBHE BIKHO MpPOrpaMH MICTUTH Mepenik IHPOpMALIMHUX 00’ €KTIB, 10 JO3BOJISIE
oOpatd OJMH 13 TEeMaTUYHUX OO0’ €KTIB — HEOOXITHUM JEMOHCTpALlIMHUI OCHi,
nabopaTOpHUM JOCI] YU MPaKTUUHY poOoTy. [Iporpama mMoxe BUKOPHCTOBYBATHUCH
y IBOX pexumax. [lepmmii pexxum camocCTiiHOI poOOTH Y4HIB, SIKMU 3a0e3neuye
O3HAHOMJIEHHS iX 3 JEMOHCTpaliIMH, XOJAOM Ta OCOOJUBOCTSIMU TPOBEACHHS
JOCIIAIB, BUKOHAHHS IMITAllIMHOTO €KCIEPUMEHTY (JabopaTOpHUX MAOCTIAIB Ta
NPaKTUYHUX POOIT) y BIPTyaIbHOMY cepenoBulll. Jpyruii pexuMm — pexuMm
MpoBeJIeHHs ypoKy. BiH 3a0e3nedye TpaHCIIIOBaHHS 3MICTY YpPOKY, BIAIpaIlfOBaHHS
IHTEPAKTUBHUX €KCIIEPUMEHTIB Yy BIPTYaJbHOMY CEpPEJOBHII, 3aKPIIUICHHS 3HAHb Ta

BMiHb. Takox g mporpama MicTuTh «KOHCTpyKTOpY», 110 nepeadadyae MOXKIUBICTb
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CaMOCTIMHOTO CTBOpPEHHsI yuMTesleM ypoky. Ha QymMKy HOCHIAHMKIB BIPTYyaJbHUN
EKCTIEPUMEHT MOTpedye MEHIIIEe Yacy, HK peasIbHUM, 1 Ja€ 3MOTY MPOBECTH JOCHTIIH,
BUKOHAHHS SIKUX OOMEXEHE 4YacoM, BHCOKOI BapTICTIO a00 W HEJOCTYMHICTIO
peakTuBIB, 00JIaJHAHHS, € HeOe3MeYyHUM sl 37A0pOB’S YU 3 IHIIUX OPUYMH. Y
BIpTyaJbHOMY PEXHUM1 MOXKHa Oaratopa3oBO TMOBTOPHUTH MEBHI Jli, BIAMPAIIOBATH
HAaBUYKH, 3A1MCHUTH CAMOKOHTPOJb, A0 TOTO X BUKOHATH II€ HE JMILIE B KJaci, a i
ynoMma. JlOCHIAHMKK HarojowyloTh, 110 BUKOPUCTaHHS pi3HUX (opMm poboTu Aae
MOXJIMBICTh SIKOMOTA TIOBHIIIE BUKOPUCTOBYBATH MOXJIMBOCTI KOMI FOTEPHOI
TEXHIKHM, a 1I€ B CBOIO Yepry, pO3BUBAE OJHY 3 KIIOUOBUX KOMIETEHTHOCTEH —
IHTEpaKTHUBHE BHUKOPHUCTaHHS 3aco0iB HaB4yaHHsA [65, c.23]. OpHak HEIOIIKOM
«BipTyanbHOi XiMi4HOT JabopaTopiid» € BIICYTHICTh MOMIIMBOCTI CaMOCTIHHOTO
MaHIMy/TIOBaHHS 00 ’€KTaMH, OCKUIbBKM TMOPSAOK E€KpaHHUX 300paKeHb YITKO
pEeriiaMeHTOBaHWM, a TaKOoXX HEBUIMOBIIHICT, HOBMUM HporpaMaMm 3  Ximii
3arajibHOOCBITHIX HaBYaJIbHMX 3akiaaiB. [IpakTuka mokasye, 1o MLUPOKE 3aCTOCYBAHHS
BIPTYaJIbHOTO E€KCHEPUMEHTY, K 1 ayAlOBI3yallbHUX 3ac00IB HaBYaHHS 3 TOTOBOIO
BIANPAbOBAHOK 1H(OpPMALIEID, TPU3BOAUTH A0 MIAMIHK PEATbHOI0 XIMIYHOTO
EKCIEPUMEHTY — JEMOHCTpalliiHUX Ta Ja0OpaTOPHUX JMAOCHIAIB, IO B KIHIIEBOMY
pe3yibTaTl HEraTUBHO BIUIMHE HAa (POPMYBAHHS NPAKTUYHUX YMIHb Ta HABUYOK.

AHazi3 HayKOBO-METOJMYHOT JIITepaTypy 3acBIAUYE, 1110 HABYAIBHUN XIMIUHMIMA
€KCIIEPUMEHT, 30KpeMa MpaKkTHU4YHI poOOTH, CHpHsie peamizaiii KOMIETEHTHICHOTO
migxony B HaByanui ximii [308; 309]. JlocmigHuky 3a3Ha4yaroTh, IO IiJ Yac
BUKOHAaHHS NPAaKTUYHUX POOIT, OKpPIM BHUKOHAHHS oOlepauiid, TIOB’sA3aHUX 3
MPOBEJICHHAM J0CIAIB (CKJIaJaHHs Npuiaay, 100yBaHHsS PEUOBUHU YU JTOCHIIKEHHS
il ckiamy, BIACTUBOCTEH), yueHb HaOyBa€ EKCIEPUMEHTATIbHUX KOMIETEHIIIH, SKI
MOEJHYIOTh MPAKTHUYHI BMIHHA 3 TaKUMHU JOTIYHUMHU YMIHHSAMH, SAK YMIHHSA
aHali3yBaTH, MOPIBHIOBATH, KOHKPETU3yBaTH, BH3HAYaTH MPUYMHHO-HACIIIKOBI
3B’SI3KM, MPOTHO3YBAaTH, CIIOCTEPIraTH, AOCIIXKYBAaTH, POOUTH BHCHOBKM TOLIO. 3
POKY B PIK €KCIIEPUMEHTAIbHI KOMIIETEHI[IT MatOTh MPUMHOKYBATHUCS CKJIAIHIIIUMHU
3HAHHSMH, YMIHHSMH, CEPHO3HIIINM CTaBJIEHHSAM Y4YHIB 10 HaBYaHHS, OCMUCIECHHSIM

B3a€MO3B’s3KIB MK sBHIIaMu Ta mporecamu. M. M. Casuun, O. I'. Bpatiok [309]
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3a3Ha4yalOTh, 10 aHajldl3 METU Ta 3aBJaHb MPAKTUYHUX POOIT Jae MIACTaBU
CTBEpIKYyBaTH, IO B 1iX 3MICTI 3aKJIaJE€HO OCHOBY [l  (QopMyBaHHs
EKCIEPUMEHTAIbHUX KOMIIETCHI[IN YUHIB 3 XiMii. JloCiHiTHUKN BBaXkKalOTh JOILIEHUM
MiJ 4ac BUKOHAHHS MPAKTUYHUX POOIT BUKOPHUCTOBYBATU IHCTPYKTUBHI KapTku. B
KapTKax PO3MEXKOBYIOTHCS CIELIaIbHO-MPEIMETHI KOMIIETEHIIIl, 1110 BU3HAYAIOTHCS
3HAHHSIMH, BMIHHSIMH 1 CTaBJI€HHSM [0 HaBYAJIBHOI'O MaTepiajgy MNpPaKTUHYHOIO
COpsIMYBaHHS, 1 3arajlbHONpPEIMETHI, 3aco0aMu SKUX BUSBISAIOTHCS C(HOpMOBaHI
3natHocTi. Ha Hamy nayMKy, OiArTOTOBKAa BYMTENIEM IHCTPYKTUBHUX KapTOK 0
MPaKTUYHUX POOIT 3 XIMIT JUIsi O3HAMOMIIEHHS Y4YHIB 3 HaBUaJbHUMH LUISIMHU, IO
BU3HAYAIOTHCS Yepe3 3HAHHS, BMIHHS 1 CTaBJICHHS, CIPSIMOBY€E MPOILIEC MJIaHYBaHHS B
HAaBYaHHI Ha OYIKyBaH1 pe3ysbTaTd. Lle ymMOXuBIIO€ OUIBILY KOHTPOJBOBAHICTh
npotuecy 1 GOpMyBaHHS CAMOOLIHHUX YMIHb yUHIB.

JIOCNIAHUKKA BiAMIYAIOTh Ba)JIMBE 3HAYEHHS XIMIYHOTO EKCIEPUMEHTY B
HaBYaJIbHOMY IIpoleci 3 XiMii y NMpopUIbHUX KiIacaxX MiJ Yac BUBYEHHS XIMIYHHX
CJIEMEHTIB Ta iX crmonyk [91], y3aranpHeHHs 1 cucTeMaTH3allii 3HaHb 3 XimMil [224],
dbopMyBaHHs 3HaHb 3 OCHOB Oioximii [21], BumanHs mporpam [343] Ta HaBYAIBHHUX
nociOHuKiB [282] mis npodiibHUX KIaciB.

Ilponedeemuka HaguanIbHO20 XIMIUH020 eKcnepumenmty. 3TiTHO 3 YHMHHUM
HAaBYAJIbHUM  IUIAHOM  XIMIIO Yy  3arajlbHOOCBITHIX  HaBYaJIbHMX  3aKjajax
PO3NOYMHAIOTH BUBYATH 3 7 Kjacy. BeayTbcs HayKkoB1 NOLIYKH OLIBII PaHIIIOrO
O3HAWOMJICHHSI Y4YHIB MOJIOJIIUX KJAciB 3 XIMIYHUMHM 3HAaHHSIMU 3 METOIO
(bopMyBaHHS 3allIKaBICHHS, PO3BUTKY IHTEpECY A0 XiMii.

AHasi3 HayKOBO-METOJMYHOI JIITepaTypu 3acBiAdye, IO JaHa mOpolsiemMa Ha
MPaKTULl peani3yeThCsl B TAKMX HalpsMKax: 1) BOIPOBaIXKEHHsI B HABYAIbHUI IIpoLiec
IHTErpoBaHOro mnponeaeBTuYHOro kypcy «IIpupogosnaBctBo» (5-6 kimacu, mo 1
rojiMHI B THKICHB) [382]; 2) mpoBefeHHs (aKyIbTaTUBHUX MPOTIEACBTUYHHUX 3aHSATh
3 ximii s ydHiB 4-6 knmaciB [231; 377]; 3) npoBeficHHS MacOBHMX IO3aKJIACHUX
3aHATH 3 XiMii 11 yuHiB 5-6 kiacis [303].

[IponeneTuunuii iHTerpoBanuil kypc «Ilpupono3znaBctBo» [382] mae Ha MeTi

(GbopMyBaHHS B Y4YHIB YSIBJIEHb NPO ILUIICHICTb MPUPOJU, MICLE JIOJUHU B HIM,
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3aCBOEHHSA 3HaHb, 10 CTAHOBJATH OCHOBY JUIs TOJAJbIIONO BHUBYEHHS
CUCTEMaTUYHMX KypciB OloJorii, ximii, (i3uku, reorpadii, acTpoHOMIi. AHaII3yI0UU
3MICT HaBYAJIbHUX IPOrpaM 3 AaHOr0 Kypcy 0auMmo, 110 B HABYAJILHOMY MaTepiaii
JUIs S KJlacy JOMIHYIOUOK0 € XiMIyHa KoMIOoHeHTa. Jlns 11 peanizailii HEOOX1THO
ekcnepumeHT. [Iporpamoro mnepeadadeHO MPOBENCHHS JIEMOHCTpAllIMHUX Ta
7a00paTOPHUX JOCIHINIB, MPaKTUYHUX poOIT. JleMoHcTpalii: 3pa3KiB pPEYOBHH,
CyMiliel, Ccrnoco0iB pO3AUICHHS CyMillled, XIMIYHUX SIBUII, KOJEKIiH mopig 1
MIHEpaJliB, KOPUCHUX KOMAaJINH, MIHEPAJIbHUX JOOPHUB, PO3YMHEHHSI PEUOBHUH Y BOJ,
BUSBIICHHS KHCHIO Ta BOAM Yy TMOBITPl, O3HAMOMJIEHHS 3 XIMIYHUM THOCYAOM,
JEMOHCTPYBaHHs JI0Ka3iB mpoiecy (OoTOoCHUHTE3y y pociuH. [IpakTtuyHi poboTu:
BUBYEHHS PO3YMHHOCTI PEYOBUH, PO3JAUICHHS CyMillIed, OYMILEHHsA 3a0pyaHEHOi
KYXOHHOT COJIi, TOCTIP>KEHHS CKJIaly Ta BIACTUBOCTEH IPYHTY.

OcHoBHa MeTa NPONeIeBTUYHUX (PaKyJIbTaTUBHUX KYPCIB, M03aKJIACHUX 3aHATH 3
XiMil MoJsirae B Mpomnarasjai cepea MOJOIINX IIKOJSAPIB XIMIYHUX 3HaHb 1 PO3BUTOK
iHTepecy 10 HayKu XiMii. Ix opraniszamis 06a3yeTbcsa Ha JOTPMMAHHI TAKUX OPUHIIMIIIB
1) momynsipu3aliii — JOCTYITHOTO BUCBITJIICHHS HAyKOBUX TpoOieM y HedopManbHUX
YMOBaXx 13 3aCTOCYBaHHSIM HECTaHAAPTHUX (POPM 1 METOJIIB OpraHi3allii; 2) rymaHizamii
Ta ryMaHiTapu3allii — «OJTI0AHEHHs» XIMIYHUX 3HaHb, PO3KPUTTS iX 3B S3KIB 3 KUTTSM;
3) peauizarii TBopuoro notexmiaay y4usis [303, ¢.20].

[IponeneBTnunmii pakynbraTuB «XiMis HABKOJO HAc» BKJIIOYAE CHELKYPCH:
PEUYOBHHHU B MOEMY JIOMI; PEYOBHHM Ha KyXHI1; p€YOBHUHH B alTelll; pEYOBUHH Y BaHHIN
KIMHATI; pEYOBUHHM cajly 1 ropoay; nmodyTosa XiMist; XiMig aBromoous [231, c.11]. VYei
CHEUKypcH po3paxoBaHi Ha 18 roauH. 3aHATTS CHpsIMOBaHI Ha (QOpMyBaHHS
MOYAaTKOBUX YSBJIEHb MPO PEUOBMHH, iX Kiacudikamiro. XiMIYHMA €KCIIEPUMEHT —
OJIMH 3 OCHOBHMX METOAIB IMI3HAHHS PEYOBUH, IO OTOYYIOTh JUTUHY. 3a JIONOMOIH
MPOCTOT0 EKCIIEPUMEHTY (J1a00paTOPHI JOCHTIIU, MPAKTHYHI pOOOTH) yUHI HABYAOThCS
MpaIlOBAaTH 3 PEYOBMHAMM B XIMIUHIN Ja00paTopii 1 JOMAIIHIX YMOBaX.

EdextuBHuM 3aco00M TMpoOMeAEBTUKU XiIMIi Ha TMO3aKJIACHUX 3aHATTAX €
JE€MOHCTpalIiHUN excriepuMeHT. Oco0IMBICTh HOrO B TOMY, LIO 1I€ MalOTh OYITH HE

OKpeMi PO3pI3HEH1 JOCHiau, a UUIICHUN 3axif, CKJIaJoBl sKoro (okpemi
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J€MOHCTpallii) MOB’si3aHI CHUIBHOIO 1€€I0 1 COPSAMOBAHI HA JOCATHEHHS €IMHOIO
edexry [303, ¢.20].

OTxe, Ha OCHOBI BUIIE3a3HAYEHOI'0 MOKHA 3pOOUTH BUCHOBKH IIOAO PO3BUTKY
HAaBYaJIbHOTO E€KCIIEPUMEHTY Ha Cy4YacHOMY eTami po30yAOBH IIKUIBHOI XIMIYHOI
OoCcBITU B YKkpaiHi. [gei HOBOi OCBITHBOI MapaJurMu BUMAararTh HEOOXITHOCTI
PO3p0o0KH 1 MPoOIEeMAaTUKH HABYATBLHOTO XIMIYHOTO €KCIIEPUMEHTY:

1. Bin6ip ¢pyHAaMEHTaIbHUX XIMIYHUX JOCHIIB, HEOOXIJHUX AJII OHOBJIEHOTO
3MICTYy Kypcy Ximii, po3poOKa HaBUaJbHOTO OOJIaJIHAHHS [UJIE BiJITBOPEHHS
dbyHIaMEHTabHUX XIMIYHUX JIOCHIAIB 1 METOJAUKUA HOTO BUKOPUCTAHHS B HaBYaHHI
XiMii y 3araJIbHOOCBITHIX HAaBYaJbHUX 3aKijajax. 2. BinOip HaBYanbHOIO XIMIYHOIO
€KCIIEPUMEHTY 3 YpaxyBaHHSIM MPUHLHUIY HOro MiHiMizamii. 3. IHTerpaiiis eJeMeHTIB
Y)KUTKOBOI XIMIi J0 3MICTY HAaBYQJIBHOTO EKCHEPUMEHTY, pPO3POOKa METOIUKH
BUKOPUCTAaHHS  Y)KUTKOBOTO  XIMIYHOIO  ekcnepumeHTy. 4. BaockoHaneHHs
HAaBYAJIBHOTO XIMIYHOTO €KCHEPUMEHTY i Npo(UIbHOTO BHUBYEHHS XIMIi,
MOCWJIEHHSd WOro MNpakTUYHOro crpsMmyBaHHS. OS. [locuiieHHs B3aeMO3B’SI3KY
TEXHOJIOT13aIlli HaBYaHHS XIMii 3 XIMIYHMM eKcrepuMeHToM. 6. Po3poOka
OUAAKTUYHUX ~ 3acO0IB  MIJBUIIEHHA €()EKTUBHOCTI HABYAJIBHOIO  XIMIYHOI'O
excriepuMeHTy. /. IlojinmeHHss MEeTOAMKH BKJIIOYEHHS EKCIEPUMEHTY Y 3MICT
NIAPYYHUKIB 3 XIMIi.

s peanizanii 3a3HayeHOl MpoOJieMaTUKX HEOOXiTHA BIAMOBITHA HaBYAJILHO-
MartepiaibHa 0a3a XIMIYHOIO €KCIIEPUMEHTY, OCHAIEHHS Cy4acHUM OOJaJHAaHHSAM
KaOIHETIB XIMii 3araJIbHOOCBITHBOI IIKOJIH.

Bucuosku g0 posainy I1

VY mpoiieci HAyKOBOro AOCHIIHKEHHS 3’sICOBAHO, 10 CTAHOBJICHHS 1 PO3BUTOK
HAaBYAJIBHOTO XIMIYHOTO €KCIEPUMEHTY BiAOyBajgucs B PI3HUX COLIAIbHO-
€KOHOMIYHHMX YMOBaX, Kl 3yMOBIIFOBAJIU HOT0 0COOJIMUBOCTI.

[TokazaHo, 1m0 rKMOOKI TYMKH MPO pOjib XIMIYHOIO €KCHEPUMEHTY B Hayll 1
HaBYaHHI, MPO CIIBBIIHOMICHHS JIOCIIIHOIO 3HAHHS 1 TEOPETUYHOrO y3arajbHEHHS
Oynu  BucnoBlieHi  (yHmaropamu  ximiuHoi  Hayku M. B. JlIoMmoHOCOBUM,

. I. Menneneesum, O. M. bytneposum.
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3’4COBaHO, 110 CTAHOBJIEHHS HABYAJIBHOI'O XIMIYHOIO €KCIIEPUMEHTY OB’ SI3aHO 13
CTaHOBJIEHHSIM XiMil SIK CaMOCTIMHOIO HAaBYaJbHOIO MpEAMETa B CEPeaHIN LIKOJI,
BTUICHHSIM B JKUTTA TEPEIOBUX 1€ BUCHUX-XIMIKIB, METOAMCTIB IIOJ0 OpraHizaii
HaBYaHHS HA €KCIIEPUMEHTANIbHIN OCHOBI, HATPOMAKEHHAM JIOCBIY KpaIllMX BUUTEIIB
XIMiT 1010 BIOCKOHAJICHHSI YYHIBCHKOTO €KCIIEPUMEHTY, CTBOPEHHSIM MOro HaBYaIbHO-
MatepianbHOi 0a3u (JlabopaTtopii Ta KkaOiHETH Ximii), CTBOPEHHSIM OpPUTIHATBHHUX
MOCIOHMKIB JIJIs1 pOOOTH YUHIB B Ja00paTOPIsiX Ta MOCIOHUKIB AJIsi BUMTEINIB 1 YUHIB.

Ha niacraBi aHanizy HayKOBO-METOAMYHOI JITEpAaTypH MOKa3aHO, L0 PO3BUTOK
HABYAJIBHOTO XIMIYHOI'O €KCIIEPUMEHTY BIZJOYBABCS B HAIPSIMKY BUOKPEMJIEHHS MOT0
OCHOBHHUX BHUAIB (J€MOHCTpPALIMHUI €KCIIEpUMEHT, JA0OPaTOPHI AOCTIAN, MPAKTUYHI
poOOTH), pO3pOOKM TEXHIKM 1 METOJMKM EKCHEPUMEHTY. 3’sICOBaHO, IO YyBaru
3aCJIyTOBYIOTh HAyKOBI HaIpallOBaHHS, SIKI CTOCYIOTBCSI TEXHIKM 1 METOJAUKH
XIMIYHOT'O €KCIIEPUMEHTY, 3aCTOCYBAHHS XIMIYHOI'O €KCIIEPUMEHTY Ha PI3HUX eTamnax
npolLecy HaBYaHHS XiMii, KOMIUIEKCHOTO MOEJHAHHS XIMIYHOTO E€KCIIEPUMEHTY 13
3aco0aMy HaBYaHHS, METOAMKHU IMPOBEACHHS J1a0OpaTOPHUX IOCHIINIB, TPAKTUYHHUX
poOIT 3 XiMii, METOAUKH 1 TEXHIKH €KCIIEPUMEHTY 3 MAJIMMH KUIbKOCTSIMH PEYOBHH,
MarepialbHOro  3a0e3MeyYeHHsT  HABUYAJbHOTO  XIMIYHOIO €KCIIEPUMEHTY,
BUKOPUCTaHHSI XIMIYHOTO EKCIEPUMEHTY B MPOOJIEMHOMY MIAXOJ1 /10 HaBUYaHHA,
0€3MeYHOCT1 HABYAJIbHOTO XIMIYHOI'O €KCIIEPUMEHTY.

[lokazaHo, 1O ykpaiHChbKa METOJMKAa HaBUaHHsS XiMli, SIKa TPUBAIMM Yac
pPO3BUBAJIACh MiJl BIUIMBOM POCIMCHKOT METOAUYHOI JYMKH, aKTMBHO pO3po0Iisiia
npoOJeMH  HaBUAJBbHOTO  XIMIYHOTO  E€KCIIEPUMEHTY: METOJUKY Oprasizauii
JEMOHCTPALIMHOIO Ta YYHIBCBKOIO E€KCIEPHUMEHTY Ha ypoKax Ta I03aKIacHUX
3aHATTSAX 3 XIMIi; POJb EKCIEPUMEHTY Y (OpMyBaHHI MOJITEXHIYHUX TOHSATB;
BJIOCKOHAQJICHHSI TE€XHIKM, METOJIMKM W oprasi3auii y4HIBCBKOI'O E€KCIIEPUMEHTY Ha
YpOKax XiMli 3 BAKOPUCTAHHIM MalIUX KUTbKOCTEH PEYOBHH.

VY mpolieci HAyKOBOTO JOCTIIXKEHHS 3’ SICOBAHO, 1110 MOJICpHi3allisi HAaBYaJIbHOTO
XIMIYHOIO E€KCHEpUMEHTY BIAOYBAa€TbCd B yMOBaxX 3JIHCHEHHS CTaHAapTHU3aLli
OCBITH, MepeOyl0BH HaBYAJIBHUX NpOrpaMm 1 NIAPYYHHUKIB 3 XiMii BIAMOBIIHO A0

3arajbHOOCBITOBUX TEHACHIIIN PO3BUTKY XIMIUHOI OCBITH.
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[lokazaHo, 110 MOJEpHi3alid HABYaJbHOTO XIMIYHOTO  EKCIEPUMEHTY
copsiMoBaHa Ha: 1) MOCHJIEHHS pOJII XIMIYHOTO EKCIIEPUMEHTY B 3a0e3MeyeHHI
PO3BUTKY Y4YHIB, IOCWJIECHHS HOro pO3BUBAIBHOI, JOCIIIHULBKOI (YHKIINH;
2) BUKOPHCTaHHSI CKCICPUMEHTY EKOJIOTIYHOTO CHPSIMYBAHHS 3 METO IMOSICHCHHS
MPUPOAHUX MPOLECIB 1 SIBUII, BUBYECHHS BIUIMBY PEYOBUH Ha >KMBI OpPraHi3Mu Ta
€KOCUCTEMHU; 3) MOCUIIEHHS B3aEMO3B’ 13Ky XIMIUHOTO €KCIIEPUMEHTY 3 TEXHOJIOT1SIMU
HaBuaHH; 4) nudepeHItiaiio HaBYaIbHOTO XIMIYHOTO €KCIIEPUMEHTY.

3’sCOBaHO, 110 Yy MEploA BIAPOJKEHHS YKPaiHCHKOI JE€pKABHOCTI BITUM3HSHI
BUEHI AKTUBHO JOCHIKYBajdd PI3HOMAaHITHI NPOOJEMH HaBUYaJbHOTO XIMIYHOTO
EKCIEPUMEHTY, 10 CTOCYIOThCA: 1) METOAuMKM Horo oprasizaiii (MOCUICHHS
poOJIEMHOT0, JOCHITHUIIBKOTO, TEXHOJOTIYHOTO0, KOMIETEHTICHOTO TMIAXOMIB [0
oprasizaiii  HaBYaJIbHOIO  E€KCIEPUMEHTY;  PI3HOULILOBOTO  BHUKOPUCTAHHS
EKCIIEPUMEHTY;  YIPOBAKEHHS  Y>)KUTKOBOTO, BIPTyaJlbHOTO  €KCIEPUMEHTIB;
BJIOCKOHQJICHHSI CaMOCTIMHOI pOOOTHM YYHIB 3 BUKOHAHHA EKCHEPUMEHTY);
2) MPOTIEICBTUKA HABYAIBHOTO XIMIYHOT'O EKCIEPUMEHTY — (GOpMH 1 METoIu
PaHIIIOro 03HAMOMJIEHHS YYHIB MOJIOJIIMX KJIACiB 3 XIMIYHUMU 3HAHHIMU.

Y pesynpTaTi HAayKOBOTO JOCJIPKCHHS BHUHHMKJIA HEOOXIIHICTh BUBYECHHS
NUTaHb METOAMKM  OpraHiz3amii Ta TPOBEIECHHA HABYAJIBHOIO  XIMIYHOIO
ekcrepuMeHTy. Taka HeOOXITHICTh 3YMOBIIFOETHCS PO3POOKOIO OHOBJICHOT METOAUKH
1 TEXHIKH XIMIYHOTO €KCTIEPUMEHTY.

ToMy HacTynHUM 3aBIaHHSIM HAILIOTO HAayKOBOI'O MOLIYKY CTal0 TEOPETHYHE
JOOCIIIPKEHHS] METOAMKM OpraHi3alii Ta MPOBEAECHHS XIMIYHOTO EKCHEPUMEHTY Y

3araJibHOOCBITHIX HABUYAJIbHUX 3aKJIadax.
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PO3JILI III

METOIUKA ITPOBEJAEHHA
HABYAJIBHOI'O XIMIYHOI'O EKCHEPUMEHTY

Ha nacTtynHOMy eTami JOCHIDKEHHS MM 30CEpEeIWiIM YBary Ha NHUTaHHSIX
METOJMKM OpraHizainii Ta MNpPOBEACHHS HABYAJIBHOI'O XIMIYHOTO EKCHEPUMEHTY —
JE€MOHCTPALIHHOTO EKCIIEPUMEHTY; 1a00paTOPHUX JTOCHIIIB; TPAKTUYHUX POOIT.

3.1. MeTtoauka npoBe/ieHHS 1eMOHCTPALIifHOI0 eKCIIePUMEHTY

3.1.1. /lemoncmpauiitnuii ekcnepumenm, o020 3a60anH:A, PYHKUIi i 6uou

JleMoHCTpaliiHUN eKCIEPUMEHT OYB OJTHUM 13 MEPUIMX METOJIIB, 1110 3HAMIIIOB
3aCTOCYBaHHS Y HaBYaHHI XiMii, TaKk caMO SK 1 y HABUYaHHI IHIIUX HaBYAIBHUX
NpEeIMETIB MPUPOAHUYO-HAYKOBOro uukiay. CrnoyaTky BiH BHHUK Yy BHUIIHMX
HaBYaJIbHUX 3aKJa/lax, a 3roJIoM MoYyaB IMHPOKO 3aCTOCOBYBATUCA M1J] YaC HAYKOBHUX
JIOTIOB1JIeH Ha 3aCiJaHHSAX HAYKOBHX TOBAapHUCTB 1 Ha Jekulisx. OgHOYacHO BiH MOYaB
MIPOHUKATH 1 B CEPEAHIO MIKOTY.

Mu BBaxaemMo, 10 OeMOHCMPAYIUHUL eKcnepumeHm (OeMoHcmpayis) — 1e
METOJI HaBYaHHS, SIKUWA 0a3yeThcsl HAa MOKa3l BUMTENEM ab0 YYHSIMHU NEpe]l BCUM
KJIACOM XIMIYHUX PEYOBMH, iX MEPETBOPEHb 1 3B’SI3KIB 3a aKTUBHOI Mi3HABAJIBHOI
JISTBHOCTI IIKOJISIPIB.

Take BHU3HAYeHHs, Ha Hally AYMKY, MICTUTh HaWOUIbII 3arajbHi 1 CYTTEBI
O3HAaKH, K1 YMOBHO MO>XHA Ha3BaTH 30BHIIIHBOIO 1 BHYTPIIHbOO. 30BHILIHS O3HAKA
PO3KpUBA€E MISUIBHICHY CTOPOHY BYHUTENIs abo0 y4HsS, MOB’S3aHYy 3 peaJbHUMHU
pPEUYOBUHAMM, MpOLECaMU, iX MoJeasIMU. BHYTpIIIHSA 03HaKa MOB’si3aHa 3 aKTUBHOIO
MI3HABAJIBHOIO JISUTBHICTIO IIKOJISPIB, SIKy TIOBUHEH 3a0€3NEYUTH BUYUTEINb.
[li3HaBanbHa JIATIBHICTD YUYHIB — 1I€ CKJIAJHUN KOMILIEKC Pi3HOTO POy PO3YMOBHX
O, TPaKTUYHUX 1 IIKOJSAPIB 3 pPEYOBUHAMHU 1 MNpUiaJamMH, SKI CHPHUSIOTH
PO3YMIHHIO CyT1 ¥ 3aKOHOMIPHOCTEHN XIMIYHUX SIBUIII.

OCHOBHI 3aBJaHHS JI€MOHCTpPAILITHOTO €KCIEPUMEHTY TakKl: PO3KPUTTS CYTI

XIMIYHMX $IBHIL; MOKa3 BJIACTUBOCTEH pPEUOBUH, pOOOTH MPUIAIIB Ta YCTAaHOBOK;
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PO3KpUTTSI TNPUHOMIB EKCHEPUMEHTaIbHOI POOOTH; O3HAWOMIIEHHS YYHIB 3
MpaBUJIAMH TEXHIKM Oe3MeKH. JleMOHCTpalliiiHuil eKCiepuMeHT cripusie (GOpMyBaHHIO
B YYHIB NEBHUX XIMIYHUX YSBJIE€Hb 1 HaYKOBHUX HOHSATh. JlOCHIAM KOHKPETU3YIOTb,
pOOJATH 3pO3YMUIMMH 1 NEPEKOHJIMBIIIMMU MOSCHEHHSI BUMTENS, MOr0 MIPKYyBaHHS
M1 Yyac YCHOrO BHMKJIaay HOBOTO MaTepiany, 30yKyIOTh 1 MIATPUMYIOTh Y IIKOJSPIB
IHTEepeC 10 mpeameTa. 3a JOMOMOTH JEMOHCTPALIMHUX JOCHIAIB BUYUTEIL KEPYE
PO3YMOBOIO JISJIBHICTIO YYHIB, CIPAMOBY€E XiJI iX JYMOK Yy MOTPIOHOMY Hampsimi mif
Yyac BUBYEHHS PEUOBHUH, SIBHILL 1 3B’ SI3KIB MK HUMU.

I'. I1. Xomuenko, ®@. I1. [Tnaronos, 1. H. UeptkoB [348, c.3] 3a3HauaroTh, 1110
AEMOHCTpaliHl  gociaigu: 1) cpusitoTb  (QOPMYBaHHIO B YYHIB  OCHOBHHX
TEOPETUYHUX TOHATH XiMIi, 3a0€3MeUyl0Th HAOUHE CHpPUMMAHHS XIMIYHUX SIBUL] 1
KOHKPETHUX PEUOBHH; 2) JalOTh MOXIJIMBICTb PO3BUBATH JIOT1UHE MUCJICHHS YYHIB;
3) pO3KpUBAIOTh MPAKTUYHE 3aCTOCYBaHHS XiMii; 4) COPHUSIOTh MOCTAHOBI TEPeT
VUHSMHU TI3HABaJIbHUX MpoOJEM, BUCYHEHHIO TINOTE3, $KI MEPEeBIPSIOTHCA
€KCIIEPUMEHTAIBHO; 5) MIABOJAATH YYHIB J10 MPAaBUJIBHUX TEOPETUYHUX BHUCHOBKIB 1
y3arajbHEHb; 0) JOMOMAararoTh 3aKpIJIEHHIO 1 3aCTOCYBAaHHIO 3HaHb; 7) OUIbII
TpPUBATILI B HOPIBHSIHHI 3 IHIIMMU BUJAMHU WIKUIBHOTO XIMIYHOTO €KCIIEPUMEHTY.

JleMoHcTpaniiHi nocniau, sk 3a3nadae H. M. Bypunceka [40, ¢.107], MoxyTh
YyJOBO UIIOCTPYBaTH TPU CTYIEHI MI3HABAJIBHOIO IMpolecy — OYyTH JKepernoM
CHOIJISAaHHS, MiJACTaBOIO Jii aOCTPaKTHOIO MHUCJIEHHS 1 KPHUTEpPIEM 1CTUHHOCTI
CyJKE€Hb BUUTEIS 1 YUHIB, IO BUCJIOBIIOIOTHCS HA YPOKaX.

Jlo  neMOHCTpalliifHOro  eKCIEepUMEHTY  3BepTaloThCsA, KoJau: 1) yuHi
JOCTaTHLOIO MIPOI0 HE BOJOJIIOTH TEXHIKOIO BUKOHAHHS JOCHIIB; 2) TEXHIYHE
OCHAILIEHHA JOCIIy CKJIaJHE Uil Y4HIB; 3) 32 YMOBaMH TE€XHIKH O€3MEKH yYHSIM HE
J03BOJISIETHCSI TPAIIOBATH 3 TaKUMHU peakThuBaMu; 4) Kodu poOoTa 3 BEIHKOIO
KUTBKICTIO PEaKTUBIB € METOJUYHO BUIpaBaanoio [75, ¢.11-12].

JlemoHCTpaniiiHi AOCAIAM BUKOHYIOTh Y HaBYaHHI Takl (YHKIIi: OCBITHIO,
BUXOBHY, po3BuBajibHy [40, ¢.108-109]. OcBitHs GyHKIliS MOJsIrae B TOMYy, IO 3a
JOTIOMOTH  JIEMOHCTPAaLIMHUX JOCHIAIB Y4YHI OAEPXKYIOTh 1H(MOpMAII0 Mpo

BJIACTUBOCTI PEYOBHMH, MEpeOIr XIMIYHUX pPEaKUid, MPUUMHHO-HACIIIKOBI 3B’SI3KH
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MDK HUMH, METOJIM XIMIYHOI HayKH. [[eMOHCTpaliifH1 AOCTIAN 10NOMAaralTh yUHSIM
HAOYHO CIOCTEPIraT A1t XIMIYHUX 3aKOHIB 1 3aCTOCYBAaHHS TEOPETUUHHX MOJOKEHD
Ha mpaktuil [15, c.5]. BuxoBHa ¢yHKIIS mojsrae B TOMY, IO JE€MOHCTpaIliiH1
JOOCHIAN J1al0Th 3MOTY PO3KPUTH pAJ MOJIOKEHb, BAXIMBUX Y CBITOIJISAHOMY
BITHOIICHHI: MaTepiaJibHy €IHICTh HAaBKOJUIIHBOTO CBITY; OOYMOBIEHICTb
NEPETBOPEHHS PEYOBHH JII€10 3aKOHIB MPUPOJIU, MI3HABAHICTh XIMIYHUX SBHIL, POJIb
MpaKkTUKKA y Ti3HAHHI, TOKa3aTW JOCHil SIK METOJ TMi3HaHHA. JleMoHcTpaliiHi
JOOCHIAM  CHPUSIIOTH  €KOJIOTIYHOMY, €CTEeTUYHOMY  BHUXOBAHHIO  IIKOJIAPIB.
Po3BuBanbHa (QYHKIIS NpPOSBISETHCA B TOMY, ILIO B MpPOLEC] JAEMOHCTPYBaHHS
JOCIIAIB B YUHIB PO3BUBAETHCS CIIOCTEPEKIMBICTh, YMIHHS aHANI3YBATH SIBULIA, SIKI
BOHU CIIOCTEPIraloTh, y3arajlbHIOBATH, POOUTH BUCHOBKH.

VY HayKoBO-METOAMYHIN JiTepatypi [15; 78; 246; 272; 273; 274; 335] nutaHHs
Kjacudikamii JeMOHCTPALIMHUX JOCIIIB aKTUBHO OOTOBOPIOETHCH.

O. I. Acraxos i I'. M. Hikomnaesa [15, ¢.6] noaiistoTh JeMOHCTpAIliliHI OCTIIH
3a OCHOBHOIO METOIO 1 croco0amMu IX MpPOBEACHHS Ha II'SATh THIIB: 1) mocmian
SKICHOTO XapakTepy 13 3aCTOCYBaHHSIM HAWIPOCTINIOrO OOJaJHaHHS; 2) JOCiAH
SAKICHOTO XapakTepy 13 3acTOCYBaHHSIM TpUIaJiB 1 amapartis, 3) gociiau
KUIBKICHOTO 1 BUMIPIOBAJIILHOTO XapakTepy; 4) nocaiau no 7o00yBaHHIO pEYOBHUH, SKI
BIITBOPIOIOTH OKPEMI1 MPOIECH XIMIYHOI TE€XHOJIOT1i; 5) moBrorpusaii gociaiau. o
NEepHIOro TUIY JOCHIAIB HajleKaTh JEMOHCTpalli MepeBaKHO MK pPO3UYMHAMHU B
peakTUBHUX Ookanax (abo cTakaHax), CHEllalbHUX BEIUKUX MpoOipkax abo y
konOax. [HoMi Ayst mpoBeneHHs nochiAiB moTpiOHe HarpiBaHHs. [{o npyroro tumy
JOCIIIIB HajeXaThb TakKi, sIKI, KPIM pEaKTUBIB, MOTPEOYIOTh M€ CHEI1aJbHOI0
nocyay (koJyi0, MpOMHUBAJIOK, CKJISTHOK) MpUiIaiB 1 amapatiB. Jlocaiau KUIbKICHOTO 1
BUMIPIOBAJIBHOIO XapakTepy NOTpeOyIOTh BUMIPIOBAJIbHUX NPHUIAJIB, BHUCOKOI
TE€XHIKM BUKOHaHHS. [locnian BUpOOHMYOTO XapakTepy NOoTpeOyIoTh BUKOPUCTAHHS
MOJICJIE OKpeMHUX amapariB, HPOBEACHHS OJM3bKUX J10 IPOMHUCIOBUX YMOB
XIMIYHUX TPOILIECIB.

T. C. HazapoBa, O. A. I'pabGenpkuii, B. M. JlapoBa [246, ¢.34-101]

JAEMOHCTpAIHI JOCTIIN MOAUISIOTh HA TPU TPyNu: 1) IEeMOHCTpaLiidHI JTOCIiAN B
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TUIOBMX MPHJIaJaX 1 yCTAHOBKAX; 2) IEMOHCTPALIIMHUNA €KCIICPUMEHT B CIICHIaIbHUX
NpUIaaax 1 ycTaHOBKaX; 3) KUIBKICHI TOCIIIJIH, SIKi IPOSKTYIOTHCS Ha CKpaH.

XiMI4H1 JOCHiAM, SIKI TMPOeKTyoThcs Ha ekpal, L. JI. dpwxyn [164, c.152]
NOJUIsE HA TpU rpynu: 1) mocainam 13 cinaOKOBHPaXEHUM 30BHIIIHIM epekToM abo
Taki, IO B1IOYyBalOThCS B CHOBUIBHEHOMY TeMl; 2) AOCHIAM, B SKUX TPOEKIis
BIJIIFPAa€ JOMOMDKHY POJjb; 3) MOBTOPHI JTOCHIN, IPOEKI[IS SKUX HA €KpaH yTOYHIOE
HE BUBYEHI paHille 3aKOHOMIPHOCTI.

B. C. Ilonocia ta A.T.Taraynin [273] po3pi3HsOTE mapajieibHi TOCTiIN 3
MO3UTUBHUM Ta HeraTuBHUM edektamu. CyThb iX Mojsrae B OJAHOYACHOMY
JTOCHIIPKEHH] BIACTUBOCTEH pedyoBHH. BoHM crpusitioTh (OpMYBaHHIO Yy YYHIB
MPUIOMIB IOPIBHSHHS 1 y3arajJbHEHHS.

BpaxoBytoun oco6imuBoCTI cipuiiManHs pemoHcTpartlii 3 ximii, B. C. Tlonocin
[272, ¢.49] mnoxinge iXx Ha aBa BHAM: OE3MOCEpPEAHIN Ta ONMOCEPESIKOBAHHIMA
JEMOHCTpalIiHUNA eKcriepuMeHTH. be3nocepenHiii 1eMOHCTpaliiHUI €KCIIepUMEHT
nepen0davae MpPOBEACHHS NOCHIAIB B CTakaHax, Koibax, BeNMMKUX npodOipkax. s
MIACWICHHS] HAOYHOCTI BUKOPUCTOBYIOTH (DOHOBI €KpaHM, MIACBITKY. PeyoBuHM 1
XIMIYHI TpOLIECH CHPUMMAIOThCS YYHAMHU O€3MocepeiHbO OpraHaMu 4YYTTiB.
OnocepeKOBaHUM  JAEMOHCTPALIMHUNA  E€KCIIEPUMEHT YYHI CIOpUKHMalOTh HE
0e3mocepe/lHb0, a BI3yaJbHO, 3@ JOMOMOIM OCOOJIMBHX MPUCTOCYBAHb —
rpadornpoekiii, Bigeo300paxeHHs.

BpaxoByroun eMOUIHHMIA BIUIMB Ha Y4YHIB 30BHINIHIX €(QEKTIB XIMIYHHMX
peakiiii, B. C. Ilonocin [274, c.54] nemoHcTpalliiiHi JOCHIAN NOAUISE HA JB1 TPYIH:
a) IOCHiJId, SIKI CYNPOBOJKYIOTbCS  SICKPaBUMH  30BHIIHIMU  eekTtaMu 1
0e31mocepeIHbO 3IMCHIOIOTh BETUKUIM eMOLIIMHUI BIUIMB Ha Y4YHIB (Criajgaxu, BUOYyXH,
PI3Ki 3MiHM 3a0apBIICHHS] PEYOBHUH TOIIO); 0) TOCHIAN 3 MAJIONOMITHUMU 30BHIIIHIMU
edexTaMu, sIKi OIIOCEPEIKOBAHO BILUIUBAIOTH HA EMOIIMHUI CTaH y4HIB.

B. 1. BuBropebkuit  [79, ¢.48] kiacudikye mAeMOHCTpalliiHI JOCHIIH 3a
Ccoco0OM PpO3B’sI3aHHA JAMJAKTUYHMX 3aBJaHb Ha JOCHIIH, 3a JOMOMOTH SIKMX
MPOBOJUTHCSA: a) JOCHIKEHHSI BJIACTUBOCTEH pEYOBHH; O) 10OYBaHHS pPEUYOBUH;

B) IOCTIDKCHHSL SIBHMII, Ha IIACTaBl SKMX BHUBOAATHCS OCHOBHI XIMIYHI TTOHSTTS,
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3akoHH, Teopii. [1{ogo BUKOpHUCTAaHHS BUJIIB €HEPTii BOHU MOAUISIIOTHCS HA JOCTIH 3
EJIEKTPUYHUM CTPYMOM 1 0€3 HbOTO.

Kpim nocaizais, siki AEMOHCTPY€E BUUTENb, Y HABUAHHI XiM1i BUKOPUCTOBYETHCSA
1 YYHIBCHKHUM JEMOHCTpAI[IMHUI €KCIIEPUMEHT: a) eKCIEPUMEHT y (HOpMi JTONTOMOTH
BUHMTENIO, 0) €KCIIEPUMEHT, SKUH TPOBOJATH Y4HI mmijg dac Bigmosigi [335].
JleMoHCTpaliiHUN €KCHEepUMEHT YYHs MiA 4yac BiAnoBifl, sk nume A. M. Tropuna
[335, c.11-12], mae Benuke 3HAUCHHS B HABYAHHI XiMii 3 TaKMX IpU4HH: 1) BCl yuHi 3
BEJIMKUM  3aJ0OBOJICHHAM CTeXaThb 3a poOOTOI0 CBOro  TOBapuiia  Ouis
JEMOHCTPALIAHOIO CTONY, HE MPOMYCKAIOYM KOJHOTO IpOMaxy, 3aBASKA 4YOMY
EKCIIEPUMEHT 3aJIMIIA€ SICKPaBl BPa’KE€HHs; 2) EKCIIEPUMEHT LbOr0 BHJY MOOLII3ye
YVUYHIB Ha Kpallle ONaHyBaHHS HABUYKaMH, OCKUIbKM KOKHUW 3 HUX MOXe OyTu OuIs
JEMOHCTPAIIHHOTO CTOJly 1 BHPI3HAETHCS TE€pe]] BCHUM KJIACOM B CBOEMY
NPAaKTHYHOMY BMIHHI CTaBUTH JOCIIAM; 3) BUUTEIIb Ma€ MOXIIMBICTH 3’ACYBaTH, SIK
CHpHsi€ XIMIYHUN €KCTIEPUMEHT 3aCBOEHHIO TEOPETUUHUX 3HAHD.

JlocipKeHHsT ToKa3aiu, 110 JUIsl YCMIIIHOI peaizallii OCBITHhO1, BUXOBHOI Ta
PO3BUBAJIbHOI (PYHKI[IH JEMOHCTPALIMHOIO €KCIIEPUMEHTY Ba)KJIMBY pPOJb Biairpae
HOro TeXHIYHE OCHAIICHHS, pallloHajJbHA OpraHi3ailisi Ta MPOBEJICHHS Ha YpOKax
ximii. Ile cnpuuymHIO€ HEOOXIMHICTH MOCHIIKEHHS NUTAaHb TEXHIKU Ta METOIUKH
JE€MOHCTPYBaHHS XIMIYHOTO €KCIIEPUMEHTY.

3.1.2. Texnixa i memoouxka 0emoHCmpyeanHs XiMiYHO20 eKCHEPUMEHNLY

Y MeroauuHii siTeparypli 3 TpoOieM  JEeMOHCTPALIHHOIO  XIMIYHOTO
CKCIICPUMEHTY BHOKPEMJIIOIOTh TEXHIKY 1 METOAMKY JeMOHCTpyBaHHs [40; 79].

H. M. Bypunceka [40, ¢.103] 3a3Ha4ae, M0 TEXHIKa XIMIYHOTO €KCIIEPHUMEHTY
3a0be3reuye HayKOBY JIOCTOBIPHICTh JOCHIIB, iX HaJA1WHICTh, HAOYHICTh, BUPA3HICTH,
YMIHHSI TIOETAllHO BUKOHYBAaTH NEBHI MaHIMYJSli 3 peYOBMHAMHU, KOPHCTYBATHUCS
nabopatopHuM  OOJaJHAHHSM, YCYBaTH HEMOJAJKW, BUKOPUCTOBYBAaTH HOBI
JOCSITHEHHS 1abopaTopHOT TEeXHIKU €KCIIEPUMEHTYBaHHS. Mertonuka,
BUKOPUCTOBYIOUYM FOTOB1 XIMIYHI pEaKTHBH, MaTeplaiu, MOCY/ Ta 1HIIE 00JIaHaHHS,
3a0e3nedye BHOIp TOro abo IHIIOTO JOCHIAY JJs UIIOCTpaliii pedyoBHH, WIO

BHUBYAIOTHCS, 3100yBaHHS Mi3HABaJIbHOI 1H(pOpMalii Npo IXHI BIACTUBOCTI 1 HJs
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UTIOCTpallii XIMIYHUX peakiliii, BUBUEHHS XapakTepy 1 yMoB ix mepebiry. Meroauka
EKCIEPUMEHTY BU3HAYAE MICIIE TPOBEJICHHS HOTO HA YPOIIl 1 ONTUMAaIbHE MOETHAHHS
3 IHIIMMU 3ac00aMU HAOYHOCTI 1 METOJIaMH HaBYAHHS.

B. 4. BuBtopcbkuii  [79, c¢.44] po3pi3HAE€ TEXHIKY JEMOHCTPAIIHOTO
EKCIIEPUMEHTY, TEXHIKY JEMOHCTPYBaHHS, TEXHOJIOTII0  JAEMOHCTPALIAHOIO
excrepuMeHTy. [1i1 TeXHIKO0 AEMOHCTPALIHHOTO EKCIEPUMEHTY JOCIITHUK PO3yMi€e
CYKyIHICTh TpWIaAiB, o0JagHaHHSA, SKI 3aCTOCOBYIOTHCSA B  IOCTAHOBII
JIEMOHCTPAIIHHOTO €KCIIEPUMEHTY. 3HAHHS MOXJIMBOCTEH, OCOOIMBOCTEN MpPUIIAIIB,
oOJlalHaHHs, MOCYAY CHpPUs€ BIAMPAIIOBAHHIO TEXHIKM JEMOHCTpYyBaHHA. TexHika
JEMOHCTPYBaHHS — 1€ CYKYIHICTh IPUHOMIB TIOBOJKEHHS 3 NPUJIaJjaMu, anapataMu
M1 Yac MiITOTOBKH 1 IPOBEIECHHS JEMOHCTpALlli, sIKi 3a0€3MeuyI0oTh iX YCHIIIHICTS 1
BUpa3HiCTb. MeTOIMKA JIEMOHCTPYBaHHS — 11€ CYKYIHICTh CIIOCOOIB 1 MPUIOMIB, sIKi
3a0e3neuyoTh €(EeKTUBHICTh JEMOHCTpalli, Halkpaile cHopuiMaHHS i1 yYHAMH.
TexHika 1 METOIMKA JIEMOHCTPYBaHHS TICHO MOB’513aHI MK COOOIO 1 pa3oM MOXKYTh
OyTH Ha3BaH1 TEXHOJIOTIEIO IEMOHCTPALIMHOTO eKciepuMeHTy [ 79, c.45].

Mu noauisieMO MOMISIAM  aBTOPIB  IIOJI0  CYTHOCTI TOHATH TEXHIKA
JEMOHCTPAIIHHOTO ~ EKCIIEPUMEHTY, TEXHIKa 1 METOJAWKAa JEeMOHCTPYBaHHS,
TEXHOJIOT1 JIEMOHCTPAI[IHHOTO EeKCIEpUMEHTY 1 HaBOJUMO iX Yy3arajJbHEHE
BHU3HAYEHHS.

Texnixa Oemoncmpayitino2o excnepumenmy 1€ CYKYHHICTb TNpUiIaaiB,
oOnagHaHHs, TMOCYyAy, JeTajaed, By3JiB, M0 CHElIaJbHO CTBOpPEHA IS
JE€MOHCTPALIHHOTO EKCIIEPUMEHTY.

Texnixa demoHcmpyeaHnus — 11€ CYKYIHICTh TE€XHIYHUX MPUHUOMIB MIATOTOBKH
Ta JEMOHCTPYBaHHS JOCII/IB, IO 3a0e3neuye e(heKTUBHICTh CIPUUMAaHHA 1X YUHIMH.

Memoouka oOemoncmpyeanHs — 1€ CYKYNHICTb METOAIB 1 NpUIOMIB
JE€MOHCTPYBaHHS JOCHIAIB, 110 3a0e3neuye e(heKTUBHICTh IEMOHCTpAIliil Ta aKTUBHY
MI3HABAIBHY JISJBHICTH HIKOJISIPIB.

Texnonoeciss demoHcmpayitiHo2o0 exkcnepumenmy — 1€ CYKYIHICTh TEXHIYHUX
MPUIOMIB MIATOTOBKY Ta METO/IB 1 IPUIMOMIB JEMOHCTPYBAHHS JIOCHI/IIB, IO 3a0e3reuye

e(eKTUBHICTb JEMOHCTpALII Ta aKTUBHY Mi3HABAIBHY JISJIbHICTb LIKOJISPIB.
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Texnika pgeMoHcTpalmiiHOro ekcnepuMeHty. B mpaktumi mkin ans
MPOBEJICHHS JE€MOHCTPALIMHOIO EKCIIEPUMEHTY BHKOPHUCTOBYIOTh PI3HOMAHITHUN
XiMiKO-JlabopaTopHUi mocy] Ta jabopaTtopHe obnaguanus [ 75, c.115-147, 251-281,
246, c¢.18-101]. Okpemi mociiau, OKpiM XIMIYHOTO MOCYay Ta JabopaTOpHOTO
oOnaaHaHHs, MOTpPeOyIOTh CHELIaIbHUX JeTaled 1 By3JIB MPOMHCIOBOTO
BUPOOHUIITBA: HaOIp  XIMIKO-JIaDOpaTOpPHOro TOCyay 1 OOJagHAaHHS IS
neMoHcTpaniiaux gocaiais 3 ximii (HITX) nis HemoBHOT 1 MOBHOT cepeIHBOI IIKOJIH;
2) HaOlp neTaneil Ta By3JIiB JUIi MOHTYBaHHS TPWIAJIB, IO UTIOCTPYIOTh XiMi4YHI
BupooHuiTea (HAXB). Jlo ckiany mux HabopiB BXoAuTh OuTkine S0 pi3HOMaHITHUX
neTajeH, siki 3a0e3neuyoTh MOHTYBaHHS HE TUTBKH TPAAUIIIHHUX, ajle U crelialbHUX
MPUIAIIB Ta YCTAHOBOK JJIsSl MPOBEJAEHHS BCIX JEMOHCTPALIIMHUX XIMIYHUX JOCHIAIB 3
Kypcy XiMii 3arajibHOOCBITHBOT HIKOJIU. JIJ1s1 MpOBEAEHHs MEBHUX JEMOHCTpPALIHUX
JIOCJIIJ1IB BUKOPUCTOBYIOThH CIEIlialbHI MPUIAIY, aapaTtd, YCTAHOBKHU. 3a3BUYAl, 1€
CTalllOHApHI PpWIaAN: anapat s oaepskanHs raszis (Kinma), razomerp, npunaj ais
€IEeKTPOJIi3y, Tpuiaaa JJisl JIEMOHCTPYBAHHS 3aJ€XKHOCTI IIBHJIKOCTI XIMIYHUX
peaxiiii Bil yMOB Ta 1HIIII.

VYCcTaHOBKM MOHTYIOTH 3 MPHIAJIB, JAE€Tajleld Ta BY3JIB KOMIUIEKTIB 1 HAOOpiB
NPOMHKCIIOBOTO BHUPOOHMIITBA: 1) mpuiagu s JEMOHCTPYBAaHHS JIOCHITIB 3
IKIJUIMBUMU 111 30pPOB’Sl peYyOBMHAMHU 0€3 BUTSKHUX HPUCTPOIB (amapar ass
npoBefieHHs XiMiuHux peakiil (AIIXP), mpumaxg nns mpoBeAeHHs peakiii Mix
piauHaMu 1 razamu); 2) HaOlp [aJis JEMOHCTPYBaHHS JOCIHIJIB 3 E€IEKTPUUYHUM
cTpymMoM; 3) mpuiaav g JI€MOHCTPYBaHHS  JOCHIIIB 3  BUKOPUCTaHHSIM
EJIEKTPUYHOTO CTPYMY BHCOKOi Hampyrd (BUCOKOBOJIbTHMM IEpeTBOPIOBAY
«Po3psin-1», m’e€30eeKTpUYHE JHKEPesio BUCOKOI Hampyru); 4) oOiiajHaHHS IS
NPOEKTYBaHHS JOCHIAIB Ha €KpaH; S) BUMIPIOBaJbHI Mpuiaau (BOJIBTMETP-
TEPMOMETp, HU(PPOBUI EIEKTPOTEPMOMETP, €IEKTPOHHUN Mac-MeTp, PH-meTp).

Texnika aeMoHCTpyBaHHA. B MeTtoauuHiii JjitepaTypl JE€MOHCTpalidHUN
XIMIYHUM EKCHEPUMEHT PO3IIISAAEThCS B CBITJIl 3arajlbHUX BHUMOT, PO3pOOIEHHUX
B. H. Bepxoscekum [75] ta K. S. TlapmenoBum [259]. HalironoBHIIIUMU BUMOTaMH

70 JIEMOHCTPAI[IHHOTO €KCIEPUMEHTY € Taki: HA0YHICTh, MPOCTOTa, OE3MEUHICTH,
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HaJ(IHHICTh, HEOOXIJHICTHh MOBTOPEHHS, OOMEXEHICTh B 4Yaci 1 CBO€YACHICTH
MOCTAHOBKM ekcnepumeHTy [257, c.22]. Jlo nux H. M. Bypunceka nogae Bumory —
MITOTOBIICHICTh Y4HIB A0 crpuiiManns nocuiny [40, c¢.109], a B. C. Ilonocin —
aKTyanbHICTD [277, ¢.60-61].

Axmyanvuicms demoncmpayii. 3MICTOBa CTOPOHA JOCIIAYy Ma€ BIAMOBIAATH
Mi3HABAJIBHIM METI ypoKy. 3a JOMOMOTH JEMOHCTpallii BUUTENb a00 CTaBUTh
Mi3HaBaJbHE 3aBJlaHHs, a00 HAOYHO UIIOCTPYE HaBUaJNbHUM MaTepian. HeoOXigHICTh
BUKOPUCTAHHS JJAHOTO €KCIIEPUMEHTY BU3HAUAETHCS JOTIKOI0 YPOKY.

llpakmuune cnpsamyeanHns JIE€MOHCTpAlliil CHpUsE€ TOJIMIICHHIO 3B’ SI3KYy
BHUBUYEHHS XIMIi 3 )KUTTSM, MOKa3y MPAKTUYHOIO 3aCTOCYBAaHHS PEYOBHH Ta MPOIIECIB.

Haounicme  Odemoncmpayiiinoco  excnepumenmy  niepeadadae: Te, ULIO
npopoOJisie BUWTENb, TI TMpUIAAU, SIKI BIH JEMOHCTpPYe, 1 Ti SBHUINA, SKI
BIITBOPIOIOTHCS 32 JJOMOMOTH JAEMOHCTpaIlii, — BCe 1€ MOBUHHO OyTH J00pe BUIHO
KOXXHOMY y4HEBI1. ToMy BCi OCHIIU TPOBOASTHCS, SIK MMPABUJIIO, 3@ IEMOHCTPALIHHUM
CTOJIOM, YCTAaHOBJIEHUM Ha MOMOCTI (1mojiyMi) Bucotoro 10-15 cm.

PeakTvBU BUKOPHUCTOBYIOTh B TaKMX KUIBKOCTSIX 1 B MOCYAl TaKOi MICTKOCTI,
o0 Bci getani Oynu 1o0pe BUIHI BCiM yuHsaM. [locinigu B mpoOipkax BUIHO 100pe
HE JaJIbIlIe TPETHOTO PSIAY CTOJIIB, TOMY JJIsI IEMOHCTpAIlil 3aCTOCOBYIOTh IIUIIHIPH,
CTakaHu a0o0 JIEMOHCTpALliiH1 MPOOIPKU AJOCTaTHBO BEIUKOT0 00’ eMy [359, c.75].

JUiss A1eMOHCTpYBaHHS JAOCHIAIB BUKOPUCTOBYIOTh PO3UMHHM KHCIIOT, COJIEH,
JYTiB BIANOBIIHUX KoHUeHTpamin [344, c¢.134; 361, ¢.15-16]. Taki KoHIeHTpaIil
pPO34uuHIB 3a0€3MeUyIOTh SICKpaBe 3a0apBICHHSI PO3YUHIB, OCA/IIB, OJCPKAHUX MiJ Yac
3JIMBaHHS PO3YMHIB, MOKIIMBICTh OJI€P>KAHHS Ta31B.

PeyoBuHM 1 pO3UMHU ISl I€MOHCTPYBAHHS KJIaAyTh y CKIIAHI OaHKU €MHICTIO
250 M1 3 mpuTepTUMHU TpoOKamMu. SIKII0 PEUYOBUHHM B3a€EMOJIIOTH 3 TMOBITPSIM, TO
0aHKM 3aKpUBaIOTh TYMOBHMH MPOOKaMH, a SIKIIO PO3KJIAJAIOTHCS IMiJl BILUTMBOM
CBITNIa, TO IX 30epiraloTh y TEMHHX MaTepladbHuX OaHkax. sl MiArOTOBKH
JEMOHCTPAIIMHOTO EKCIEPUMEHTY TOTYIOTh JESKUU 3amac po3YuHIB B OaHKax
emMHICTIO 1-2 1. Ha KOXHIM CKIIAHIN, B sIKIH 30€piraloThCsi peakTUBH, MOMIMIAIOTH

€TUKETKY 3 TOYHOIO Ha3BOIO PEYOBUHH, OPMYIIOLO.



128

VY Bunaakax, Kojiu Tpebda JOBECTH YTBOPEHHS OCaay UM MOKa3aTu 3a0apBiIeHHS
pIAMH, 3BEPTAIOTHCS 1O JAEMOHCTpaUiiHUX (OHOBHX €KpaHIB Ta pPI3HUX BHIB
MiJACBIYYBaHHA: 3HM3Y, 300Ky. Jlng OLIbIIOT HAOYHOCTI AOCHINIB KOPUCTYIOTHCS
MTHOMHUM CTOJIUKOM 3 peryisitopoM BucotH [40, ¢.110; 75, ¢.15-16; 239, ¢.143-144].

HaouHicTh OCHINIB NOCUITIOETHCS NPU NPOEKTYBAHHI IESIKUX 3 HUX Ha €KpaH
3a gomomoru Tpadomnpoektopa [5; 38; 246, ¢.91-101; 387]. K. 4. IlapmenoB 1e
OOTpYHTOBYE TaKUM YHUHOM: «J[OIITBHICTH 3aCTOCYBaHHS B HaBYAJIBHUX IUISIX
MPOEKTYBAHHS AOCIIAIB BU3HAYAETHCSA TUM, L0 B OUIBIIOCTI BUIMAJKIB JOCIIIHU, IO
MPOBOJSATHCA HA JIEMOHCTPAL[IMHOMY CTOJI, HEAOCTaTHHO HAOYHI ISl YYHIB BCHOT'O
kinacy. Oxpemi jAeTani, OO0 MarOThb CYTTE€BE 3HAUYCHHS MAJI1 PO3YMIHHS CYTHOCTI
MPOIIECy, HEAOCTATHHO CHPUNMAIOTHCSA, BHACIIJOK YOTO I[IHHICTh JEMOHCTpaIliif
3HAYHO 3HWKYEThCI» [259, c.163]. Bomnouac B.T. IIpokomnenko 3a3Hadae, IO
«TIOBHA 3aMIHa JE€MOHCTpaLiil JTOCHIAIB iX MPOEKTYBAHHIM Ha €KpaH He MOXe OyTu
YVHIBEPCAIBHUM METOJIOM JAEMOHCTPALIMHOTO EKCIIEPUMEHTY, OCKUIbKM T Yac
MPOEKTYBAHHS JOCIIIIB YYHI CIPUUMAIOTh TIHBOBE YSIBICHHS PO MaclITaOu siBULIA,
BiIOYBa€ThCS CIOTBOPEHHS COpUMMAaHHS KOJIbOpy 1 ¢GopMu O0’€KTIB, MIO
BUBYAIOThCA» [297, ¢.55].

besneynicmv excnepumenmy — OCHOBHA BHMOTra /10 OyAb-SIKOTO XIMIYHOTO
nocainy. IlonmepenHst mepeBipka TOCHIAIB 1 JOTPUMAaHHS BCiX BKa31BOK 3 TEXHIKH
0e3mneku € 000B’A3KOBUMH ISl BCIX, XTO MPaLlO€ B XIMIYH1N JabopaTopii.

OCHOBHOIO YMOBOIO O€3MEeKH € BUCOKa TE€XHIUYHA I'PaMOTHICTh yunTtens [385].
Jlocnimu mpoBOASTH, Yy YUCTOMY TMOCYAl 3 BIAOMUMU pedoBHHAMU. KIiIbKICTh
pEeaKkTuBIB, 10 OepyThcs ISl TOCHIIIB Ma€e OyTH Takolo, SIKa BKa3aHa B IHCTPYKIIISAX.
Jlocniau, 1o CynpoBOJKYIOThCS CliajlaxaMu, BUOyXaMu, po30pU3KyBaHHSIM PEUOBHH,
MPOBOJATH HA MEBHIN BiJCTaHl Bix yuHiB. Ilig yac jeMOHCTpyBaHHS TaKUX JOCTIAIB
MDK JE€MOHCTPALIfHUM CTOJIOM 1 YYHSMH BCTAHOBIIIOIOTH 3aXUCHUM €KpaH 3
TOBCTOCTIHHOTO ckina [40, ¢.112; 201, ¢.58].

Oco061BOT 00€pPEIKHOCTI JOTPUMYIOTHCS TiJ] Yac AEMOHCTPYBAHHS JOCHIIIB 3
BUOyxoBUMH razamu. Ilepes nemMoHcTpali€ero iX nepeBipsA0Th Ha YUCTOTY. Jlocmiau 31

H_IKiIUII/IBI/IMI/I p€HOBHHAMH IIPOBOAATH HiII BUTAXKHOIO H_Ia(l)OIO, BUKOPHUCTOBYIHOUHN
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pI3HI MOrJMHAYl, cHeliaibHl MpUiIaau — 3aMKHYTI cuctemu [24, c.61; 246, c.89].
Mo>xnuBe BUKOPUCTaHHS CaMOpPOOHUX MPHIAJIB, 110 3a0e3MedyroTh Oe3MeYHICTh
BUKOHAHHS J0CHifAiB 0e3 BUTsHKHOI madu [322; 334]. OcobiauBux mpaBui OC3MeKH
JOTPUMYIOTHCSA 1]l Yac POOOTH 3 PEUYOBHMHAMM, 1110 MAIOTh MiABUIIEHY (i310JI0TTYHY
AKTUBHICTb.

Jlns mpoBeneHHS AOCHIAIB 3 HarpiBaHHSIM BUKOPUCTOBYIOTH MPUJIAIH, IO
BUITYCKAaIOTBCS ~ NPOMUCIIOBICTIO:  CHUPTIBKM,  HarpiBaul  JJisi  MOpPOOIpoK,
EJIEKTPOIUTUTKH 3 3aKPUTOI0 CHIPAILIIO.

besneuHicTh 1eMOHCTPAIIHHOTO €KCIIEPUMEHTY MOB’sI3aHa 3 YUCTOTOIO MOCYTY,
B SIKOMY BIH NMPOBOJAUTHCA. be3aneuyHicTh AeMOHCTPaLIHHOIO XIMIYHOTO €KCIIEPUMEHTY
3a0e3neuyeTbess JOTPUMAaHHSIM OCHOBHUX BHMOI TaKMX HOPMATHMBHUX JIOKYMEHTIB:
[TonoxxeHHs PO HaBYaJIbHI KaOIHETH 3araJiIbHOOCBITHIX HAaBYAJILHHUX 3aKJajiB [265],
bazoBuii mepenik 3aco0iB HaB4YaHHS Ta OOJIQJAHAHHS HABYAJIBHOTO 1 3arajlbHOrO
MpU3HAYCHHS JUIsl KaOIHEeTIB XiMil 3arajJlbHOOCBITHIX HaBYaJIbHUX 3akjiaaiB [24],
[IpaBuna Oe3neku miJ yac MPOBEIEHHS HABUAJIbHO-BUXOBHOI'O MpOIECy y KabiHeTax
(J1aGopatopisix) Ximii 3araJbHOOCBITHIX HaBUAJIbHUX 3aKiafiB [281].

Ilpocmoma excnepumenmy. Ilin 4Yac NE€MOHCTPYBAaHHS XIMIYHHUX MPOLECIB
NparHyTh 10 MakKCHUMaJlbHOi mpocToTu. Lle o3Havae, 1mo B mpuiagax HE MOBHUHHO
OyTu 3ailBUX JeTanei, $AKI YTPYIHIOIOTh CHpUIIMaHHS CyTi Mpolecy, U0
JIEMOHCTPY€EThCSl. MaroTh Ha yBa3i, IO B X1Mii, IK IPaBUII0, 00’ €KTOM BUBYECHHS € HE
Npuiiaj, a Ipouec, sSIkuii B HbOMY BIOYBa€Thbcsl. TOMY YMM MPOCTIMNNA TpUIaJ, TUM
MOBHIIIIEC BiH BIAIIOBIJAa€ METI HaBYaHHS, THM JICTIIIC MTOSCHUTH caM Jociia. Bumora
MPOCTOTH E€KCIIEPUMEHTY 30BCIM HE BHUKIIOYA€ CKIAJHUX YCTAaHOBOK TaM, JI€ L€
cripaB/ii HEOOXITHO MW OOIPYHTOBAHO 3 MENAroriyHOi TOYKU 30py. Bimomuii XiMmik-
metoauct C. I'. Kpanusin [203, ¢.31] 3a3Hauae, 1m0 NpOCTHM MPHIIAJIOM Ha3UBAETHCS
TaKUi, AKUN CKIAJA€ThCsl 3 HEOArarbOX YacTUH, HE BKIIIOYAaE B ce0e SKUX-HEOyab
0COOJIMBUX MPUCTOCYBaHb, 10 P1IKO BUKOPUCTOBYIOTHCSA B IIKUIbHIA MPAKTHUL, 1 HE
notpedye 111 MOHTYBaHHs 0araTo 4acy.

Edexmuicmv demoncmpayiiinoco excnepumenmy. ExciepuMeHTH MatoTh OyTH

HE TUIBKA MPOCTUMH, ajle W ePEeKTHUMH, JEMOHCTPYBATU OCOOJMBOCTI MEBHHUX
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PEUYOBHH, X BJIACTUBOCTI $IK BaXKJIUMBHUW 3aci0, SKUM HayKa KOPUCTYETbCS IS
Kpauioro Mi3HaHHs 3aKOHIB XiMIi. ¥ METOAWYHIN JiTepaTypl BUCBITIIOETHCS MUTAHHS
o110 eexkTHocTi XiMiuHoro exkcnepumeHnTy [280]. o6 ximiyHuil ekciepuMeHT OyB
eeKTHUM, 3a0e3Meuyr0Th: 1) CIIPaBHICTh MPUIIAJIIB, ICBHUN MOPSAIOK 1X pO3MIIICHHS
Ha JIEMOHCTpAIITHOMY CTOJIi; 2) YUCTOTY MOCYAy Ta 1HIIOro oOiaaHaHHs; 3) 100py
BUJIUMICTh BCIX TMEpPETBOPEHb, 110 JAEMOHCTPYIOThCS; 4) YiTKY TMOCIJOBHICTb
MPOBEJICHHS OKpPEMHUX Olepauiid MiJ 4Yac MPOBEACHHsS Jociiny; 5) 000B’A3KOBE
JOTPUMaHHSI TEXHIKM Oe3nekH; 6) BUKOPUCTAHHSA peaki(id, sKl BiIOyBarTbCsS 31
3MIHOIO 3a0apBJICHHS PEUOBUH, TIOJIYM sI; CYITPOBOIKYIOThCA craniaxamu Toto [280,
c.61; 386].

lomo edeKkTHOCTI JEMOHCTPALIMHOIO EKCHEPUMEHTY B  METOAMYHIN
JiTepaTypi € pizHi MipkyBaHHs. J[oOpe BiloMO, IO Takui BUAATHUN XIMIK-TI€JAror,
ak O. M. Pedopmarcekuii, HaMmaraBcs MPOBOJUTU AEMOHCTPALIMHUMA €KCIEPUMEHT 3
AKHAHGUTBIINM epexToM. Moro nexiii J0CHTh 4acTo CYNpPOBOIKYBAIKNCH UyTOBUMH
nociinamu. Ha okpemux ctyaeHTiB nepiii Jiekiiini gocaiau O. M. Pedopmatchkoro
CHOpPABJISIA HACTUIBKM CHUJIbHE BPAXKEHHA, 110 CIPHUSIM BHU3HAYCHHIO MaillOyTHBOI
npodecii [257, ¢.39].

Binomuit pansHcekuit yuyenumit ximik 1 negaror I. O. KabnykoB pimryue
3acy/kyBaB edektHi mocminu: «Ha nexuii s mpuauisio 6arato yBaru mOCTaHOBII
JOCIiJIIB, MPUYOMY HaMararoch, 00 ciyxadl JUBUIUCS Ha JOCIHIT, SIK METOJ
JOOCHIIPKEHHS] TPUPOAM, Ha 3alUTaHHSA, L0 3aJa€TbCSl NPHUPOAl, a HE SK Ha —
«hoxycu-mokycu»» [193, c.4]. 3acrepexenns 1. O. KabiykoBa cnipaBejivBi: y4Hi 3a
30BHILIHIM €)€KTOM HE B 3M031 3p03YMITH CYTh XIMIYHOTrO mpouecy. Lle Tpamnserscs
TOM1, KOJM BYWTEIb HAMaraeTbcs MPUBEPHYTU yBary YYHIB JO CBOTO MpPEIMETY,
O0COOJIMBO Ha IMOYAaTKOBOMY €Talll HaBYaHHS, 1 Jy)XXe€ 4YacTo JAEMOHCTpPYe e(eKTHI
JOCHIAN, HE PO3IVISIAAI0YM JIOCTaTHBO iX. TOMYy HE BapTO 3JI0BXKHUBATH TAKUMU
JIeMOHCTpaliaMu. Yacte IeMOHCTpYBaHHS JOCUTh €(EKTHUX JOCHIIIB, 3a3HayaB
B. H. BepxoBcbkuii, 0cO0IMBO Ha MOYAaTKOBOMY €Tari BUBYEHHS XiMii, MOKE HaBITh
HEraTUBHO BIUIMHYTHU HAa PO3BUTOK IMi3HABAJIIbHUX IHTEPECIB YUHIB, OCKUIbKM HAaCTaHE

MOMEHT, KOJM BYMTENIb HE 3MOXE IX OUIbIlle JEMOHCTPYBAaTH 1 B Y4YHIB HacTaHe
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po3yapyBaHHs, 110 BIUIMHE HA iX JUCHUILIIHY, 1 XIMisS CTaHe Jii HUX HEIIKaBUM
npeamerom [69, c.15].

Ha namy nymky, eekTHi TOCHIAM KOPUCHI 3 OJHUM 3aCTEPEKEHHSIM: HE CIIiJT
3aXOIUIIOBATUCH 30BHIIIHIM e(peKToM, A€ 1le HEe MOTPIOHO, JIe OCTaHHINA HE Ja€ YUHSIM
MO>KJIMBOCTI 3pO3YMITH SIK CIIIJ iX 3MICT.

Haoitinicmov excnepumenmy. 3 TOUKH 30py 11€1 BUMOTH KOXXHUN JAOCIIJ, KU
JIEMOHCTPYEThCS, TOBUHEH OyTH BraaiauM. JlocBin 3acBigdye, IO BUUTEINb, Y SIKOTO
JOCIIAN HE BIAIOTHCS, IIBUJKO BTpayae aBTOpUTET B Y4HIB. KoxxHuil pociia, sKuii
BUUTENb IUIAHYE MOKA3aTH KJacy, sSIkiM OW MPOCTUM YM CKJIaJAHUM BiH HE OyB, Mae
Oytu mnpopoOfieHuil mnomnepenHbo, a0 ypoky. lle mae 3mory mpoBecTH MHOro
XPOHOMETPAX, BU3HAYUTH ONTUMAIbHI YMOBU IPOBEJIEHHS, OOMIpKYBaTH HOTO IJIaH
Ta BIAIMOBIIHI1 ITOSCHEHHS.

Y wMeroauuHid JiTepaTypi € pi3HI NOMISAU IIOJ0 HEBAAIUX JOCTIAIB.
C. L. CozonoB mnume: «KoxHuil mocii CKIAagaeTbcss 3 0aratbox JApIOHUILb, SKI
BUKJIa/1a4 MOBUHEH 3HATH 3a3aaierifapb. [1i3Ho OyTH KOMEHTATOPOM IiCiIs HEBAAIOTO
nocainy. Ile moxe 3incyBatu cripaBy. YacTiiie BChOro 3¢pHa HEJOBIPU 3amagyTh B
Ayl Y4HIB, a $SKIIO HeBAadl TIOBTOPIOIOTHCS, TO 13 3€pHAa B PELITI PEIT
PO3BHUBAETHCS BIICYTHICTH 1HTEPECY 1 MOBHA HEJIOBIPA, sIKa MOBHICTIO 3HECUIIIOE BCIO
cupaBy» [317, ¢.76].

O. I. KaGaykoB npo HeBAadi AEMOHCTpallii nuine Take: «Y BUIAJKY HEBAAJIO
MOCTABJICHOr0 JA0CHIAy (B MOiM mpakTUlll OyBajM Takl JOCHIIW — MpaBla, JOCHUTb
piKO), s HaMaraBCd TYT >K€ MOSICHUTH cCllyXauyaMm MPUYMHY HEBJayl, 1 B JESIKUX
BUIIAJKaX HEBJIAIHMN JOCia OyB MOBYAIBbHIIINM Baioro» [193, c.4].

B. H. BepX0OBCbKUI IIPOIIOHY€ BUUTENSIM CKOPUCTATUCSA TAKUM JUAAKTUYHUM
npuioMOM y pasi Hepaayioro pociinay: «llounHaroun nqeMoHCTpalio gociiny, Tpeda
MOMNEPEIUTH YUHIB, 10 B TAKOMY-TO 1 B TAKOMY-TO BUIJKy 200 3 TAKMX-TO MPUYUH
J0Cii MOe He BaaTucs. Tonl y BUNAAKY Badl i BUKIaAay 1 y4H1 oiepKaTh BiIoMi
3aJI0BOJICHHSI, a TP HEBJIavi ) — HE OJICPIKUTHCS HeOakaHoro KoHpy3y» [69, ¢.12].

Heobxionicms nosichenusi — OJlHa 13 CyTT€BHX BHMOT JO JIEMOHCTpPALIIHOIrO

€KCIIEPUMEHTY. XIMIYHUN EKCHEPUMEHT SIK OCHOBHE JIKEPENO 3HaHb MPO XIMIUHY
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PEUYOBHHY 1 XIMIYHY pEaKlilo, SIK BaXKJIWMBa JIaHKa MPOOJIEMHOIrO MiIAX0ay M0
BUBUYEHHA 0araTbOX MUTaHb KypCy TUIBKM TOJ1 MaTHME Mi3HaBaJbHY LIIHHICTh, KOJIU
Oyne noOpe mosicHeHUu! y4HsIM. ButblicTh HochifiB 6e3 MOsSCHEHHS BUMTENS B3arai
OyayTh 30BCIM HE3pO3YMiJII y4YHSIM, HE BHKOHYBAaTUMYTh Y HaBYaHHI HEOOXITHHUX
OCBITHBOI, BAXOBHO1, PO3BUBAJIbHOI, CTUMYIIOI04U01 GyHKUIi. Tomy BCl gociiau, 1o
JIEMOHCTPYIOTHCS Ha ypOIll, MOTPEOYIOTh IETAIbHUX MOsICHEHb. He3po3ymiii qociiau
HE MalOTh HaBYAJIbHOT KOPHUCTI.

Hacamnepen, yuyHi MawThb MaTh YITKI YABJIEGHHS TMPO  BaXKJIMBICTH
€KCIIEPUMEHTY, MOT0 3B’S30K 3 YPOKOM, TI€I0 YU 1HIIOK TEMOIO, PO3ALIOM IPOrpaMH,
Horo TeopetuuyHe 1 mnpaktuuHe 3HadyeHHs. K. S. [lapmeHoB 3a3Havae, mo «y4Hi
MOBUHHI 3BUKHYTH JMBHUTHCS Ha MPOPOOJICHUI BUUTENIEM €KCIIEPUMEHT SIK Ha 3acio,
IO TOJIETHIy€e 1M 3aCBOEHHS KypCy, SIK Ha HEOOXIJIHYy JIaHKy ypOKY, a HE€ SIK Ha
BIZICTYI YYUTEJIs Bijl HOTO 3aBiaHb a00 3aci0 aus ix po3saru» [259, ¢.204].

Buutenr Mae mnortypOyBaTHCS IMOJ0 OpraHizaiii CIOCTEpPEKEHHS 1
(bopMyITIOBaHHS BUCHOBKIB, SIK1 € HACIIAKOM JIEMOHCTpalliiiHOro ekcnepuMenty. Ilin
qac CIOCTEPEKEHHS YUH1 MOXKYTh 3BEpHYTH yBary Ha HECYTTEBI O3HAKU IPEIMETIB 1
aBUIL. BHAcmigoOK IbOr0 CHOCTEpEXKEHHS Y4YHIB OyAyTh HemoBHI, HeuiTki. L{o6
3aMo0irTM LbOMY BYHMTENIb Ma€ MIATPUMYBATH LUIECHIPIMOBAaHY YBary Y4YHIB,
CTBOPIOIOYM MO3UTHUBHY HACTAHOBY: BKa3aTHW yYHAM Ha T€, IO 1 K BOHU NOBUHHI
cnocrepirati miag 4dac exkcnepumenty. B. B. Srymos [374, ¢.339] 3a3Hauae, 110
MO3UTUBHA HACTAaHOBA CIPSMOBYE YUYHIB Ha BIATBOPEHHS ICTOTHOI'O y 3MICTI MOKa3y,
aKTUBYE PO3YMOBY AISTIbHICTH, JOTIOMAara€ BU3HAYUTH MPUUYNHHO-HACIIIKOBI 3B’ 3KU
MDK 00’ €KTaMU Ta SIBUILIAMHU, C(HOPMYITIOBATH MPABUIIbHI BUCHOBKH Ta y3arajJbHEHHS.

OpHi€r0 3 NCUXOJNOTTYHUX YMOB aKTHMBHOTO 1 CBIJOMOTO CIpUMMAaHHS 3ac001B
HAOYHOCTI, a OTXe€E, i IeMOHCTPAIIITHOTO €KCIIEPUMEHTY, € BUKOPUCTAHHS MPUIOMY
nopiBHsiHHA.  «IIpuiioMuM TOpIBHSIHHS 1 CHIBCTaBJ€HHs, — K 3a3Hayae
K. 4. ITapmeHoB, — B3araii € 4yJOBUM 3aCO00M, SIKHH CUCTEMATUYHO 3aCTOCOBYETHCS
i 4ac MOSICHEHHS E€KCIEPUMEHTIB, crpusie (OpMYyBaHHIO MPABUJIBHUX YSBJIECHB 1
noHsATe» [259, c¢.214]. [Ipo 3Ha4YeHHs TOPIBHSIHHS B IMi3HAHHI OTOYYKOUOTO CBITY

Bigomuii memaror K. J[. YmmHChkuii mucaB Tak: «Skmo Bu Xodere, 00 SIKHUI-
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HeOyb MpeAMET 30BHINIHBOT NPUPOAH OyB YITKO 3pO3YMUIMM, TO BIAPI3HSNTE HOro
Bl HAMMOMIOHIMX 3 HUM MPEAMETIB 1 3HAXOJAbTE B HBOMY TMOMIOHICTH 3
HaWBITAICHIIIMMU TPEIMETaMHU, TOAl TUIbKU 3’sicyeTe €001 CYTTEBI O3HAKH
npeaMeTy, a Iie 03Havae 3po3yMitu nmpeamer» [337, ¢.145].

CyTTeBe 3HAYEHHS Ma€ CHHXPOHHICTb, TOOTO MOBHE CIIBHaJaHHS B 4Yaci
MOSICHEHHS SIBMIL, HE MOJKHA MEpPEepHUBATH JOTIKY IMOSICHEHHS JIOCHIiNY CTOPOHHIMHU
BIJIBOJIIKAHHSIMH, HEIOPEUHUMH B IaHOMY KOHKPETHOMY BUIMAJIKY.

Heobxionicms noemopenns demoncmpayii. 111 BUMora BUILIMBA€E 3 TOTO, 1110
y4H1 Hepiako 3a0yBaroTh nociinu. [IpuunHoio € ogHOpa3zoBe ix npoBeneHHs. [Ipu
IbOMY YYH1 HE JICTal0Th JOCTaTHbOI KUIBKOCTI BpaX€Hb, HEOOXITHUX s
yTBOpEHHS  BiANOBiAHUX acomiamiii. I[Ilo6 1uporo He cramoch, AOCHIAU
JE€MOHCTPYIOTh MOBTOPHO, SIKIIO BOHM € OCHOBOIO BMBYEHHS HOBOI'O Martepiaiy:
NPOBOJSITH MOBTOPHI AOCHIAM B KiHLI YPOKY a00 Ha HACTYIHOMY ypoul s
MIJICWJICHHS TOTO YM IHIIOTO TOHATTS; JIEMOHCTPYIOTh HemoBHuUM nocnia. [lpu
HEMOBHOMY JE€MOHCTPYBaHHI €KCHEPUMEHT HE MPOBOJSATH, BUUTENb JAEMOHCTPYE
JIMIIE PEareHTH 1 MPOAYKTH peakiii [195, ¢.73-74].

[leBH1 MIpKyBaHHS WLIOJI0 TOBTOPEHHS JOCHIJIB BIIOMUH XIMIK-METOJIUCT
C.I'. Kpanugin omnucaB B cBOiX «3amuckax 3 metoauku ximii» [203]. Ha ioro gymky,
JOCI, IO JIEKUTh B OCHOBI BUKJIaJAaHHs XiMIi, HE MOXKe OyTHU MPOAEMOHCTPOBAHUN
VUHSIM TUIBKM OJMH pa3. SIKIIO BYMTENb BUSBMB, IO Y4HI 3a0yau TOM 4M 1HIIMMA
nociig ad0o HeNMpaBWIBHO NEPEaloTh AKI-HEOyIb BaXKJIMBI HOro JeTasl, «BiH TYT e
MOBUHEH MOBTOPUTH 1€ JOCHIA 3HOBY, LIJIKOM TakK, IK MM [MOBTOPIOEMO, 1 HE OJIUH
pa3, sIK MPaBUJIbHO MUIIETHCS sIKe-HEOYlb CIIOBO, CKUIbKU Oyne ciM’i0 JIeB’SITh a0o
AK€ TOJOBHE MicTo y DpaHIii, K0 1 BIOMOCTI YOMYCh-TO 3HHUKIM 3 IaM’sTi
yuaHiB» [203, ¢.29].

B. C. Ilonocin [274, c.56] 3a3Hayae, 110 OBTOPEHHS JAEMOHCTpAliil BUUTENs
HEOOX1JHEe, OCKUIbKM HEOAHOPA30BO BUKOHAHI omepalii CHpusitioTh (HOpMYyBaHHIO
€KCIIEpUMEHTAIbHUX YMiHb, YTOYHEHHIO 1 MOMIMOJIEHHIO 3HaHb YYHIB. Ale 1€
MOBTOPEHHSI MOBUHHO BIJIPI3HATHCS BIJ AEMOHCTpAlli BUMTENsS, OCKUIBKH MPOCTE

MOBTOPEHHSI HE BHUKJIMYE IHTEpeCy B YuHIB. Bce 1e crnpuatuMe po3BUTKY
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€KCIIEpPUMEHTAIbHUX YMIHb 1 MI3HABaJIbHUX IHTEPECIB YUYHIB, OCKLIBKM BMIHHS Ta
iHTEepecH B3aemo3B’si3aHl. [lOBTOpHI JeMOHCTpauii CHPUATUMYTh IOCUJIEHHIO
Marepiaiizailii CpuiiMaHHs, OCKUIbKA «MaTepiajJbHa OCHOBA XIMii BU3BHAYA€E CBIOMI
1 MirHi 3HaHHS» [269, ¢.51].

Obmedrcenicmo wacy oemoncmpayiti. Sk npaBuiio, TeMOHCTPAIIIHI JOCTIAN HE
MalTh OyTH TpuBaJIMMHU. TpuBamicTh iX Mae OyTH MEHIIE OJHOIO YpPOKY.
JleMOoHCTpyBaHHSI JTOCHIJIB Mependavyae iX MOSCHEHHSA, (OpPMYJIIOBaHHS BHCHOBKIB,
KOPOTKI ONWUCH 1 3aMallbOBYBAaHHS I1X Y4YHSIMH. KO XIMIYHUHA TMpolec i1e
MPaBUJIBLHO, BUMTEIb BUKOPUCTOBYE Hac JUIsl TOro, 1100 3BEpHYTH yBary y4yHIB Ha
JesKl BaXJIMB1 JleTajl mIpolecy, Ha NOosCHeHHs Horo cyTi. [losicHeHHs, mo He
CTOCYIOTBCSI IaHOTO €KCIIEPUMEHTY, BIJBOJIIKAIOTh BiJl HHOT'O YBary y4HiB.

XuOHOMW € AyMKa Mpo Te, 110 JOBrOTPUBAII JOCIIIN HE MOBUHHI MaTH MICIIE B
mKoyal. barato BaxIMBUX JOCIHIJIB, HANpUKIAJ, 3 KOpO3ii MeTaliB, IalTh
MEePEKOHJIMBI PE3yIbTATH Yepe3 MEBHUM Yac — KiJIbKa JHIB, TUXKIEHb, Micsllb. OKkpeMi
JIOBrOTPUBAJIl JOCHIIAN TMEPEHOCATh HAa TMO3aKJIACHI 3aHSTTS, MEHII MPOCTIII — Ha
JOMAILIHI 3aHATTS YYHIB.

Ceocuacnicmv  demoncmpayiti. JIOCUTh  BaXIHUBOIO CE€pell BUMOI  JO
JE€MOHCTPALIHHOTO EKCIIEPUMEHTY € CBO€YACHA TOCTAHOBKA, OPTaHIYHE BKIIOYEHHS B
ypoK. JleMoHCTpaliifHi IOCHIAM TMOB’A3YIOTh 3 HaBYAJBHUM MaTepiajioM YpOKY.
Hanpuknaza, o3HallOMJIEHHSI YYHIB 3 ra30METPOM BIIOYBA€THCS 1]l YaC BUBYEHHS
noOyBaHHS Ta BJIACTMBOCTEM KHUCHIO. BKiIOWeHHS Tra3oMeTpa B E€KCIIEPUMEHT
BUKJIMKAHO MPUPOJAHBLOIO MOTPeOOt0 310patu ras i 30epertu Horo.

ITiocomoenenicms yunie. YUHIB rOTYIOTh O CIpuiiMaHHs nociiny. bynb-skuit
JIOCJIIJT BUKJINKa€E MUMOBUIBHY yBary y4HiB, ajie BOHa He CTiiika. 3a JOMOMOTH CJIOBa
BUUTENb il MEPEBOJUTH y JOBUIBHY, TOOTO BUKIMKA€E 1HTEPEC A0 JOCIIAY LUIIXOM
3’sicyBaHHs Moro MeTH. JleMOoHCTpyBaHHS JOCHiIIB 0€3 3a3HaueHHs iXHbOI METU HE
e(eKTUBHE.

Texnixa euxonanHsi — OJHA 3 HAWBAXKJIMUBIIIKX BUMOT JO JIEMOHCTpPALIIHOTO
eKcrepuMeHTy. TexHika BUKOHaHHS Mae Oytu Oe3goranHoro. HalimeHmnmii

MOMWJIKOBUHN MpuHoM yuutenss Oyae 06aratopazoBo MOBTOPEHO y4YHsMH. Jljig TOro
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o0 100pe BOJOMITH TEXHIKOK EKCHEepUMEHTY, MOTpiOH1 Oaratopa3oBl W TpuBaii
BIIpaBU B Horo nposeaeHHl. «IIpaBuiibHa MOCTaHOBKA €KCIIEPUMEHTAIbHOT POOOTH, —
gk nue C. I'. KpanuBiH, — noBUHHA HarajayBaTd HIOMTO XIpYpriuyHy omnepaito, s
AKO1 nepe0ayeHo Bce, 1110 MOXKE 3HaA00UThCS: BCl IHCTPYMEHTH, MEPEB’ A3yBAIbHUIMA
Marepiai, MeIUMKaMeHTH 1 T.J., TaK, 110 MiJ Yac onepauiil Xipypr Moxe IpalroBaTu
Oe3nepepBHO, HE BTpAyalOUM 4ac 1 HE PO3CIIOI0YM yBark Ha MOIIYKH HEOOXITHHUX
peueii» [203, c¢.18]. Tomy mMOCIOHMKH 3 METOJAMKM 1 TEXHIKH XIMIYHOTO
EKCTIEPUMEHTY TTOBUHHI CTaTH HACTUIBHOI KHUTOK BuuTelds ximii [16; 75; 76; 246;
275; 348; 353; 361].

3a3HauYMMO THUIOBI HEAOJIKUA IIO0J0 JEMOHCTPYBAaHHSA 1 MOSACHEHHS JOCIIIIB:
1) yauTens 1 yuHi 3BepTatOTh yBary Ha OJ{HY JIMIIIE CTOPOHY SIBHIIA (YACTIIIe BChOTO
HalOUIbII ePEeKTHY), YITYCKAalOUn OUTbII BaXJIUBI (X04a 1 MeHII €(heKTH1); 2) TOCTI AN
HE JOBOJSTHCS JIO KiHIS; 3) BUMTEIbh 3aCTOCOBYE (I TUM CaMUM IPHBYAE Y4YHIB)
HEMpaBUWIbHY TEPMIHOJIOT1I0, TOPOKYIOUM XMOHI1 acouiarii [259, ¢.219].

3aBepiIyOYd PO3Ts] MUTAHHS PO TEXHIKY IEMOHCTPYBAaHHS, 3a3HAYUMO, 110
«MOKa3yl4YM JOCIiJl, HEOOXIHO BpaxoByBaTH HOro BHYTPINIHIA 3MICT, a He
30BHINIHIN €(deKT, HEOOXITHO 3allIKABUTH THM, YOMY BiH BUUTb; JOCHi] BUUTh YUHIB
CIIOCTEPEIKECHHIO, BIH Ma€ OyTH HAOUHUM, MIEPEKOHIMBHUM 1 Oe3neuHuM» [348, c.4].

MeToauka miAr0TOBKM JI€MOHCTPALIMHUX J0CHiAIB. BUX01s14M 3 HABEAECHUX
BUILIE BHUMOT, CQOPMYITIOEMO €Kl TOJIOKEHHS  METOJMKUA  MiJTOTOBKH
JEMOHCTPAIIMHUX JOCTIIB 3 XiMii.

Emanu niocomoexu oemoncmpayitinux 0ociois.

1. Buxoasuu 3 TeMH ypoKy 1 OCOOJMBOCTEH BHUKJIaJaHHS XIMii B NMEBHOMY
KJlacl, BiiOpaTH MOXJIMBI €KCIIEPUMEHTU 3 YUMaoi, SK IPaBWIO, iX KUIBKOCTI.
2. KputnyHo mnpoaHamizyBaTd BiIOMI B JIITepaTypl ONUCHM TEXHIKH JOCIIAIB,
CIOUMHUTHUCS Ha HaOUIbII HocTynHUX 1 BAaiaux. 3. Ilepen ypokom mpopoOUTH OCHTiR
BlacHopyu. 4. [lpoaymaTtu MOTHBAIlIIO Ta TOSICHEHHS, SIKI JABATUME YUUTENb YUHSIM
M1J] Yac MPOBEJICHHS JOCHIY. 5. Y3roauTH NpoBeACHHS TOCTIAY 3 MOT0 MOSICHEHHSIM.
6. CrutanyBaTU TOCIIOBHICTh OKpeMux gociifiB. 7. CrulaHyBaTH po3TallyBaHHS

OKpPEMUX arapariB, MOCyAy, PEaKTUBIB Ha JeMOHCTpaliiHoMy ctoii. 8. [Iponymatu
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TEeXHIKy Oe3neKku NMpu BUKOHaHHI nocminiB. 9. [IpogymaTu BKIIOYEHHS JOCTIAY B
YPOK, METOAN BUKOPUCTAHHS, TOEJHAHHS 3 IHIIUMHU 3aC00aMU HaBYaHHS.

Maiixke 10 KOKHOTO ypOKY MOKHa BIIIOpaTH Jyke 0arato pi3sHOMaHITHUX
JOCIIAIB, ajie YUCIIO iX He TOBUHHO OYyTH 3aHaATO BeJUKHUM. [lepeBaHTaxyBaTH ypoK
JEMOHCTpALIIMHM 32 PaxyHOK IHIIMX METOAIB HAaBYAHHS METOJUYHO HEIOLLIBHO.
JloOupatoun feMOHCTpaliiiHl JOCHII1M, MalOTh Ha yBa3i, UI0 1HKOJIM BUHUKAE MOTpeda
MOBTOPUTH MONEPENHIN. Y MPaKTUIIl ASSIKUX BUUTENIB MAHYE AYMKa, 10 YUM OUIbILE
MPOBOJUTH JIEMOHCTpallii Ha ypokax XiMmii, TUM Kpamil OyayTh I€Jaroriuxi
pesynbrat. I1lo10 KUIBKOCTI JA€MOHCTpauliii Ha ypokax XiMii, TO B METOAMYHIN
JiTepaTypi € Taki MipKyBaHHS.

B. H. BepxoBcekuit 3acTepiraB BiJl MIEPEBAHTAKEHHS YPOKiB
JEMOHCTpAIIHHUM XIMIYHUM €KCIEpUMEHTOM. Bennka KUTbKICTh JOCHIIIB 3aBakae
SKOCTI 3aCBOEHHS MaTepialy Y4YHSMH, 3aiiBl JOCHIAM BIIBOJIKAIOTh iX yBary.
«KoxxHuii nmociia, 1Mo cTaBUThCcs Ha ypoul, — 3a3Hayae B. H. BepxoBchkuii, —
MOBUHEH PO3B’A3yBaTW II€BHE 3aBJlaHHs, 3ailBeé HAKOMWYEHHS JOCIHIJIB TLIbKU
IIKOJIUTH SICHOCTI ¥ BUpa3HOCTI 3acBoeHH» [69, €.10].

K. . [lapmenoB  [259, c¢.233] BBaxkaB, Wm0 TMiJ 4Yac HarpoMaKeHHs
JEMOHCTpalil YYHSIM HE BUCTA4a€ yacy JJisl YCBIIOMJIEHHS! BChOT'O TOTO, 1110 iM OyI0
MOKa3aHO, BOHU HE BCTUTAIOTh HOT0 «I1€PEBAPUTHY.

C. L. Cozonos, B. H. BepxoBcbkuil aklIeHTYBaJId yBary Ha HOBHOMY PO3yMiHHI
TOTO, 1110 Y4HI CIPUUMaIOTh: «/lyXke BaxinuBo, 100 y4eHb 3HaXOIUB 33JJOBOJICHHS HE
CTUIBKM B KUIBKOCTI MPOPOOJIEHUX 3aBJaHb, CKUIbKA B IOBHOMY PO3yMIHHI TOTO, IO
BiH MPOPOOUB 1 110 pOOUTH B TaHuii MoMeHT» [318, c.5].

B. C. Ilonocin [271, ¢.50] nponioHye BUMUTENIO METOAUYHI OPAIH, 3a3HAYAIOUH,
[0 B KOXXHOMY OKPEMOMY BUIMAJKy BUYUTEIIO HEOOXIIHO 00ayMaTu 1€ MUTaHHS,
KEpyIOUHCh THM, IO iX YHUCJIO MOBUHHO OYTHM ONTUMAJbHUM. YUYHSAM HEOOXITHO
00O0B’SI3KOBO TOKA3aTH BCl CYTTEBI CTOPOHHU MpPOILECY, IO JEMOHCTPYIOThCS, MpPH
€KOHOMHOMY BTpadaHHI 4Yacy Ha Yypoll, 00 B pe3yiabTaTl BOHU OfCpKalu
YCBIIOMJIEH] 1 MIIHI 3HaHHA, HE 3a0yBarO4M, L0 XIMIYHUA E€KCHEPUMEHT 31MCHIOE

OUTBIIINI BIUIMB HA CBIJIOMICTh YYHIB, IHKOJIH JTy>K€ CHJIBHHUM, HI’K CJIOBO BUMTEJIS.
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[IpakTuka mnoka3ye, IO BYMUTENIO XIMIi YacTO JIOBOJAMTHCS CaMOCTIMHO
nobupatu gemoHctpaiii. J[oOip aeMOHCTpaliMHUX AOCHIIB 3aJCKUTh TaKOXK
BEJIMKOI0 MIPOIO BiJl CKJIAAy Y4YHIB, iX MIATOTOBJIEHOCTI A0 CHPUMMAHHS IOCIITY.
[InsixoM 3’siCyBaHHSI METH JIOCHIy BUMTENIb BUKJIMKAE B YYHIB IHTEpEC JO HBOTO.
[HIIMM BaXJIMBUM KpPUTEPIEM BIIOOPY E€KCIEPUMEHTY € JKUTTEBE OTOUYEHHS YYHIB,
Hacammepea BUpoOHHYE, TOOTO XapakTep BUPOOHHMYOI JISUIBHOCTI HACEJICHHS 1bOTO
CaMOro €KOHOMIYHOTI'O perioHy. 3allikaBJI€HHs YYHIB IE€BHUMU KUTTEBUMU SIBULIAMU
MIJBUINYE 1X IHTEpEC J0 MOSICHEHHS XIMIYHOTO acHeKTy IuX sBUll BuutTenaeM. OTxe,
3aMO3UYEHHSA I TEeMAaTHUKU JEeMOHCTpPALlifHUX JOCHIJIB XIMIYHUX peakuid 3
XIMIYHOT'0, METATYPriHOTr0, XapuoBOro abo CUTbCHKOrOCIO1apChKOro BUPOOHHUIITBA,
3 SKMMH Y4HI HaHOUTbI 0013HAH1, Mae Berke 3HaueHHs [270].

BaxnuBuM  muTaHHSIM  BIAOOpPY  JIEMOHCTPAIITHOTO  €KCIIEPUMEHTY €
MOCHIZOBHICTh TIpoBeaeHHs gocminiB. JI. M. Teeputunos [333, ¢.26] 3a3Hayae, 110
JUISL  Kpalloro CHpUHAMaHHSA XIMIYHOTO €KCIIEPUMEHTY HEOOXIHO MPOBOJUTHU
YyepryBaHHS 1 CIIBCTaBJIEHHS PI3HUX 3a CYTHICTIO sIBMIL. [HOAI Mix Yac BU3HAYEHHS
ONTUMATBLHOI MOCIIOBHOCTI IEMOHCTPAIIIMHUX JTOCHIIB 00IyMYIOTh T€, 1110 MOKa3aTH
MiJi Yac BUBUYEHHS HOBOI'O Marepiajly, a IO MEePEHECTH HAIMPHUKIHEIb YPOKY JJisi
3aKpIMJICHHS 1 BJOCKOHAJICHHS 3HAHb Y4YHIB a00 JIJIsl MOCTAHOBKHU MpOOJieMH, sika OyJie
PO3B’SI3yBaTHCSl HA HACTYITHOMY YpOIIi, 1100 y4HI MOMIPKYBald HaJ IIUM JOCTIIOM
[271, c.50].

[Tin yac nmeMOHCTpyBaHHS KUIBKOX JOCHIIIB Ha OJHY W Ty camy TeMy BMUIO
CHIBCTaBIISAIOTH 1X 1 pOOJISATH HEOOXI1HI BUCHOBKH.

[lepenik AEMOHCTpALIMHUX JOCHIAIB HABOJUTHCS B HaBYAJIBHUX MIpOrpaMax
[295; 296], a onuc TEXHIKU X BUKOHAHHS — Y METOJAMYHUX MOCIOHUKAX JJIsl BUMTEIIIB
[15; 75; 76; 246; 275; 348; 353; 361]. JloOuparouu 1eMOHCTpaIliiiH1 TOCTIIU, BUUTEIb
KEepYy€eTbCs 3arajlbHUMU BHUMOT'aMH JI0 LIbOTO BHUJIy €KCIIEPUMEHTY, OLIHIOIOYH HOro
skicHy ctopony. B.C.Ilonocin ta H.B. KopmynoBa [277] mnpomnoHywOTh s
OLIIHIOBAaHHSl EKCHEPUMEHTY BHUKOPUCTOBYBAaTH, KpIM SIKICHOI XapaKTEpHUCTUKH, MU
KUIbKICHY — KO€(ILIEHT SKOCTI eKCIIepUMEHTY. BiH siBisie cO00I0 CyMy BCIX KPUTEPIiB

— BUMOT 10 CKCIICPUMCHTY, HpHﬁHﬂTHX 34 OJUHHITIO. I_[I/IM IMOKa3HUKOM KOPHUCTYHOTHCA
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JUI TIOpPIBHAHHA €(QEKTUBHOCTI KUIBKOX JOCIHIAIB OJHAKOBOI TeMaTHKH. SKIIO 3a
OKpPEeMHMMH TOKa3HMKAMH OJIMH JIOCHIJ Kpalle IHIIOro, TO BIAMOBIAHUN KpUTEPIH
30UTBIIYIOTH Ha 0,5 6ana, a IKIo TipIie — 3MEHIIYIOTh. 3a OJIep>KaHUMH 3HAYCHHIMHU
MOPIBHIOKOTH €()EKTUBHICTH PI3HUX JOCIIIIB.

JloOupatoun AeMOHCTpaliiiHl JOCIHIIM, BUYUTENIb BPaxoBYE iX OCOOJMBOCTI
BIUIMBY Ha yuHIB. [lin yac neMOHCTpyBaHHS [OCHIIB Ha Yy4YHIB 3HAYHUN BILJIUB
3M1MCHIOTE: 1) Oe3mocepeHO cami XIMIUHI peakilli; 2) cioBO 1 Jii BUMTEs;
3) pizHi 3acobu HaouHOCTI [271, ¢.48].

1. bBe3nocepeaniii BB XiMiuHOI peaxkuii. MoBa iife npo BIUIMB e€(EKTIB
peaxiii: BUAUICHHS CBITJA, 3BYKY, MOSIBA 3aMaxy TOMIO. SKII0 pO3MICTUTH B MOPSIIKY
3HAUYYIIOCTI YMHHUKIB, K1 BIUIMBAIOTh HA YYHIB M1 Yac AEMOHCTPYBaHHS JOCIIIIB,
TO BIEPIILY Yepry Ha HUX OyJie BIJIMBATH CBITJIOBUH MOJpPa3HUK (CIajaxu 1 TOpiHHS,
3a0apBIICHHS PEareHTIB 1 MPOYKTIB peakilii Ta iH.). J[pyre miciie 3aliMaroTh 3amaxu
peareHTiB Ta NPOAYKTIB peakiiii. BoHu M0oXyTb OyTH NPUEMHUMH 1 HENPUEMHUMH,
CWIBHUMU 1 crnaOkumu. Jlochaiay 3 MIKIIJIMBUMHU PEYOBHHAMHM MPOBOASTH i
BUTSDKHOIO IMadoro abo mpuiiajnax-norjivHadax. TpeTe Micle 3aiiMaroTh CIyXOBi
MOAPA3HUKU: CHWJIbHI BUOyXM a00 JEerki 3BYKH, 110 BUHHMKAIOTh TiJ] Yac CIajiaxiB
PI3HUX PEYOBHMH. AJie BOHM HE 3aBXKIHM CYHPOBOKYIOThCS OaXKaHUM MNEJaroriyHuM
edexrom [271, c.48].

Yumanuii BIUIMB 3IIHCHIOIOTH HA YYHIB pyxosi npoyecu (NEpEeMIIIyBaHHS
PIMH 1 TBEpAUX PEYOBUH, MOHTYBAaHHS NMPUJIAAIB TOLIO).

Oco0auBOCTI XIMIYHUX PEaKIiil MOJIAraloTh B TOMY, 1110 BOHH MalOTh CYMMmMeEs]
i Hecymmegi 03HaKu, K1 BUSABIIAIOTHCSA Yepe3 CHIIbHI 1 cnabki noapa3sHuku. CyTTeBa
O3HaKa — IIe Taka, 0e3 SKOi HEMOXKJIMBO MPAaBWJIBHO CHPUHAMATH XIMIYHMH MpoIec.
Hanpukmnan, mijg yac 1eMOHCTpallii B3a€EMO/Ii1 HaTPil0 3 BOAOIO CYTTEBUMH O3HAKAMMU
€ BHWJAUICHHd BOJIHIO Ta YTBOpeHHs Jyry. HecyTTeBi O03HAaKu JOMOBHIOIOTH
JE€MOHCTpalil0, poOsATh il OUIBII MOBHOK. B naHOMY mpuKiaai HECyTTeBa O3HAKA —
PYX KyJbKH HaTPIIO MO OBEPXHI BOAM.

[lig yac cnocTepeXeHHsI CYTTEBUX 1 HECYTTEBMX O3HAK HAa YYHIB BIUIMBAIOTh

CWJIbHI 1 cJIa0Ki1 MOJPA3HUKH, SIKI BAHUKAIOTh B PE3yNbTaTl XIMIYHOI peakuii. [HO1
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CWJIbHE 30Yy/UKEHHS Y4YHIB, OJEp>KaHE€ HUMH IiJ] BIUIMBOM CHJIBHOIO MOAPa3HUKA,
nocJia0Ioe CIpUMaHHS CYTTEBOI O3HAaKM aociiny. Tak, B 3a3HaU€HOMY MPUKIIAJI
B3a€MOJIl HATPil0 3 BOJOK Ha Yy4yHIB OUIbIIE BIJIMBAE CHUJIBHUNA TMOJAPA3HUK,
MOB’s3aHUN 3 HECYTTEBOI O3HAKOI — PYXOM MeTally [0 IMOBEpXHI BOAM, a
YTBOPEHHS JIYTY 1 BOJHIO 3aJMIIA€ThCs 0€3 0COOJIMBOI yBaru.

KpiM cyTTeBUX 1 HECYTTEBUX O3HAK XIMIYHOI peakiii, MOKHA BUIAUIMTH 1€ i
OONOMIJICHI 03HAKU, SIK1 JOCUTh YacCTO TPAIUISIOTHCA B JEMOHCTpalisx 3 Ximii. Bonu
MOB’5I3aH1 3 BHUKOPUCTAHHAM PI3HOMAHITHMX NPUCTOCYBaHb, SIKI JOMOMAararoTh
pO3p13HUTH a00 BUKPEMUTH JAEsKlI O3HAKM XIMIUHOI peakuii. Bigomo, mo mis
pPO3MI3HABAHHSA KHUCJIOT 1 JIYriB BHUKOPHUCTOBYIOTH pIi3HI IHAUMKATOpU (JIaKMyc,
dbenondranein, metwioBuil opanxkepuii). 1100 BUSBUTH BUAUICHHS TEIJIOTH Mij 4yac
PO3UYMHEHHSI KOHLUEHTPOBAHOI CyJb(aTHOI KUCIOTH y BOJI, MPOMOHYIOTh B CTakaH 3
PO3YMHOM MOMICTUTH IPOOIPKY 3 €TUIOBUM CIIUPTOM, SIKUW MOYMHAE KUIIITH, a Mapy
rioro mignantoTs [348, ¢.39].

[IpakTyika moKa3zye, M0 YYHI YacTO IiJi Yac JAEMOHCTPYBaHHS JIOCIIIB
CIIpUIMaIOTh HECYTTEBI, I0JATKOB1 O3HAKM 3a CyTTEB1 [ICMXOIOTH MPOMOHYIOTH AJIsI
3ano0iraHHsl HEeNMpaBWIBHUX CHOPUMMAaHb YYHSIMU BUKOPHUCTOBYBATH PI3HI CIIOBECHI
BKa31BKM BUMTeNA. «PO3pI3HAIOTH /Ba OCHOBHUX THIM BKa31BOK. MO)XHa BKazaTH
YVUYHSIM, Ha SIK1 caMe OCOOJMBOCTI MpeaMeTa HeOOX1IHO 3BEpHYTH yBary (IO3UTUBHI
BKa3iBKM), a MOXHa BKa3aTH, Ha SKI OCOOJMBOCTI HE MOTPIOHO 3BEpTaTH yBary
(HeraTWBH1 BKa3iBKH); MOXJIMBI W 00’€lHaH1 BKa3IBKU, $KI CKJIAJAOThCA 3
3a3HAYEHMX KX ABOX THmiB» [81, ¢.4-5].

2. CnoBo i aii BunTessi. BimomMo, 1o qeMoHcTpaillii 3 Ximii IpakTUYHO HIKOIU
HE MPOBOJATH MOBUYKM. BuuTenp Kepye CIOCTEPEKEHHSMH YUHIB, CHPSIMOBYE iX
yBary Ta AyMKHU 3aJIeKHO B1J METH JeMOHcTpauli. Bin xapakTepy 1boro KepyBaHHs
YacTillle BCbOTO OJEPXKYEThCA PI3HUN MenaroriyHuil  epexT JaeMOHCTparllii.
BrmuBaroTh He copuilMaHHsS JOCHIAIB 1 Jii BUMTENS: MOHTYBaHHS HUM MpUIIay,
JOJIMBaHHS PO3YMHIB, IEPEMIIIYBAHHS PEUOBUH, )KECTUKYJIALLISI TOLIO.

B. C. Ilonocin [272, c.49] po3poOuB dotupu ¢GOpMU TOEIHAHHS CJIOBA

BUHUTCIIA 3 HCMOHCTpaHiﬁHHM CKCIICPUMCHTOM.
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llepwa ¢opma: E — C, ne E — nemoHcTpatiiinuii ekcnepument, C — cI0BO
BuuTens. B mepuiiit hopmi xkepesioM 3HaHb € eKCliepuMeHT. Buutens 3a ponomoru
CJIOBa KEpYy€ CIOCTEPEKEHHSIMU YUHIB, SIKl 37j00yBalOTh 3HAHHS MPO BIACTHUBOCTI
pedoBuH. DyHKIIS ci0Ba B LI (opMi Mojsirae B TOMY, 100 1aTh BKa31BKH yUYHSIM
10JI0 00’ €KTIB CIIOCTEPEKEHHA. YUH1 3700yBalOTh 3HAHHS MPO PEYOBUHU Ta SBUILA
3a IONOMOT'H CIIOCTEPEKEHD.

lpyea ¢opma: C, > E — C, ne C, — cioBo 3a anHajnoriero. Buutenp 3a
JOTIOMOTH CJIOBa KEpPY€E CIOCTEPEKEHHSMHU YYHIB 3a MPOLIECaMH Ta SBULIAMHU.
Cnuparounch Ha 3HaHHS YYHIB, iX HIABOASATH O BUSBJIEHHS THX 3B A3KIB MIXK
ABULIAMH, SIKI He OyAyThb BHSBIIEHI B Mpolecl 0€3M0CepeIHbOro CIpUNMAaHHS.
Hanpuknaa, mig 4yac JeMOHCTpYBaHHS JOCHIAY B3a€EMOJli HATpPil0 3 BOAOIO
BUMUTENb MPUTaay€ XIMIYHY PEaKIil0 MIX HUHKOM 1 XJOPUIHOIO KHciaoTor. Ha
OCHOB1 1IIi€l peakuii Y4YHI pPa3oM 3 BYHUTEJIEM BHCYBAalOTh TINOTE3Yy PO
MOXJIMBICTh B3a€eMOAlI BOAM 3 HaTpieM. JlemMoHcTpalis NIATBEpIXKYE Le, 1
BUUTEIb MPOJIOBKYE OECiIy.

Tpems ¢hopma: C — E. BoHa nmpoTuiieskHa nepiiii: yuHi 3700yBatOTh 3HAHHS
PO SBUILA 1 BIACTUBOCTI PEUOBUH 0€3MOCEPEHBO 31 CIIIB BUUTENS, & EKCIEPUMEHT €
UTIOCTpalli€l0 J0 JaHuX TMOBIAOMIICHb. Hampukiaa, BUMTENb CIOYATKY OIHKCYE
¢13uuHi BnactuBocTi HiTporeH(l1V) okcuay, a moTIM AEMOHCTpPY€E HOro 100yBaHHS 1
BJIACTUBOCTI.

Yemesepma ¢opma:. C; — E, ne C1 — po3NOBIAb BUUTENS NMPO Takl 00’ €KTH 1
SBMILA, Kl YYHI HE MOXYTh CaMl PO3IVISIHYTH 1 3pO3yMITH. Y4HI HAOyBarOTh 3HAHb,
AK1 0e3nmocepeIHb0 He CIPUMMAIOThCS, 31 CIIIB BUMTENS, IE€MOHCTpALITHUN A0CTI] €
UTIOCTpalli€to 10 Horo nosigomieHnb. Hanpuknaz, min yac ¢popMyBaHHsS a0CTPaKTHOTO
MOHATTS «peaKUii 3aMilllEHHs» BUYMTENb CIIOYATKY Ja€ BU3HAYEHHS LBOTO MOHATTA,
MOJIEIOE TIPOIIEC 3a JIOMOMOTM PIBHSIHHSI peakilii, a JOCHi[ B3aeMojii 3amiza 3
kynpyMm(Il) xnopuaom utrocTpye coBeCH1 MOBIAOMIIEHHS 1 3HAKOB1 MOJEJIL.

3 HaBeIEHUX YOTHUPHOX (POPM MOETHAHHS CIOBA BUUTENS 3 JEMOHCTPYBaHHSIM
JOCIIJIIB Tiepia 1 Apyra GOopMU BXOJATH 10 CKJIAAy JOCIITHUIILKOTO METOY, a TPETS

1 4eTBepTa — 10 LIFOCTPOBAHOTO.



141

[lig yac neMOHCTpYBaHHS JOCHINIB 3 XiMii Hal4acTille BUKOPUCTOBYIOTHCS
npyra 1 yerBepta popmu. lle MosCHIOETHCS THM, IO TPO CYTh XIMIYHUX MPOIIECIB
CYISTh 3 JIESIKMX 30BHIIIHIX O3HAK, sIKI HE PO3KPUBAIOTH MPSIMO B3a€EMOJIII MI3EpPHO
Manux (IBUYHUX TUI — MOJICKYJ, aTOMiB, HOHIB, €JIEKTPOHIB. A MI3HAHHS IUX
B3a€MO/I1 CTAHOBUTH HAYKOBY OCHOBY BUBUEHHS XiMli [272, c.42].

3. 3acoOom HaouHocTi. Pi3HOMaHITHI 3ac00M HAOYHOCTI (MaJlOHKU Ta CXEMH,
dbopmynu 1 pIBHSHHS peakiliii, MOjeil, €KpaHHI MOCIOHUKH TOIIO) JOMOMAararoTh
YVUHSIM MIPaBUJIBHO CIPUIMATH 1 OCMUCIIOBATH XIMIYHUN €KCIEPUMEHT, NIACUIIOIOTh
HEJOCTaTHbO HAOYHI JeTail, CHPUSIIOTh NPABWIBHOMY PO3KPUITIO XIMI3MY
JneMoHcTpanid. XiIMIYHUN €KCIePUMEHT 1 3aCO0M HaOYHOCTI B3a€EMHO JOMOBHIOIOTH
OJIMH OJIHOTO.

VY pesynbrati AOCHIIKEHHS 3’5ICOBaHO (POPMH MOETHAHHS JEMOHCTPAIIHOTO
eKCIepuMeHTy 13 3acobamu HaouHocTi. B. C. [lonocin [250, c.134] BuokpeMitoe Tpu
(dhopmu B3a€MO3B’SI3KY IEMOHCTPAIIHHUX JOCII/IIB 13 3aC00aMU HAOYHOCTI.

Ilepma d¢opma. [onosnum € excnepumenm, a pi3Hi 3acobu HAOYHOCMI
oonogHiooms tioeo. Taka Gpopma MOETHAHHS YAaCTO TPAIUISETHCS B HaBYAHHI XIMIi.
Hanpuknaza, mig yac BUBYEHHS CUHTE3y BOJHIO 3 a30TOM MAJIFOHOK IiJpy4YHHUKAa,
TaOIMILIS € TOTIOBHEHHSIM E€KCIIEPUMEHTY.

Jpyra d¢opma. [onosHum € 3acib6 HaouHocmi, a XiMIYHUU eKCHnepumeHm
oonogHioe tiozo. s hopma piako TparisieTbes Ha ypokax Ximii. Tak, mpu BUBYEHHI
Oy10BU Ta3oMeTpa, FOJIOBHUM € MpWiIaja, HOoro mMaiatoHOK. Jlocia moao 100yBaHHs
KHCHIO, HEOOXIJTHOT O JIJIsl 3alIOBHEHHS ra30MeTpa, € JOMOBHEHHSM I11J1 4YaC BUBYEHHS
LBOT0 TpUIafy.

Tpers ¢opma. Xiviunuii excnepumenm ma 3acoOu HAOYHOCHMI OOHAKOBOIO
Mipoto 00nosH0Mb 00uH 00Ho20. Taka ¢hopma B3a€EMOJJONIOBHEHHSI XapaKTepHa IS
JE€MOHCTPYBaHHS JOCHIA1B BUPOOHUYOTO 3MICTY: TYT OJIHAKOBOIO MIPOIO BaXJIMBI SIK
X1M13M BUPOOHUIITBA, TaK 1 MOJIENh, IO BioOpaxae Oy/I0BY Pi3HHUX araparis.

OTxe, Mg dYac MPOBEACHHA JEMOHCTPALITHOTO EKCHEPUMEHTY 3aBXIH
BpaxoBYBIOTh: 1. OcOONMBOCTI JAEMOHCTpALIMHUX AOCTiAIB. 2. BMije mnoeaHaHHs

CJIOBa BUMTENS 3 HOro AisiMu. 3. 3aCTOCOBYBAaTH B HEOOXIIHMX BHUMAaJKaxX pi3HI 3ac00U
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HAOYHOCTI, MOEAHYIOUH iX 3 €KCIIEpUMEHTOM. 4. Buxoasuu 3 MeTH ypoKy, MIATOTOBKU
VUHIB 1 TEXHIKH €KCIIEPUMEHTY, BUKOPUCTOBYBATH OJHY 3 (POPM MOETHAHHS XIMIYHOTO
EKCIEpUMEHTY 1 CJIOBAa BUMTENIS, HE HA/Ial0uM TMepeBary (3a 1mabioHOM) OJIHIM 3 1HX
(dbopM, a BpaxoByBaTH BCI iX MO3UTUBHI 1 HETraTUBHI CTOPOHH.

MeToauka aeMOHCTPYBaHHS AociaigiB. Ha ocCHOBI aHanmizy MeETOAMYHOL
mitepatypu [40; 171; 238; 254; 257; 259; 277], nocigy poOOTH BUUTENIB XiMii
PEKOMEHY€ThCS TaKa METOJIMKA IEMOHCTPYBaHHS JOCIIA1B:

1. IToctanoBka mMeTH fociiny (abo mpoOiemu, siky Tpeda po3B’s3yBaTH). YUHI
MalTh YCBIJOMHUTH, JUIsl YOrO MPOBOJUTHCA JAOCHIA, B UYOMY BOHHU MAalOTh
MEePEKOHATHCS, IO 3PO3YMITH B pe3yibTari gociimy. 2. Onuc npunaay, B sIKOMY
MPOBOJATH JOCIIJI, 1 YMOB IPOBEJICHHS JOCTIAY. YUHSIM MOKa3ylOTh yC1 pEaKTHUBH 1
3a3HAYarOTh T1 IXH1 BJIACTUBOCTI, SIK1 MPOSBIIAIOTHCS B IIbOMY jociiai. 3. Oprasizanis
CIOCTEpEXKEHb. YUHSM Jal0Th HACTAaHOBY, LIO0 1 J€ caMeé CIOCTepiraTH, 4Oro
OUIKyBaTH (sIKa O3HAKa PeaKilii MPOSBISITUMEThCS — MOsBa 3a0apBICHHS, BUTIAJaHHS
ocajay, BUJIUICHHs Ta3y Toio). 4. BUCHOBOK 1 TeOpeTUYHE MOSCHEHHS.

[IpakTuka, OOCBIA BYMTENIB XIMIi MOKa3ylOTh, L0 OJHHUM 13 HampsMiB
BJIOCKOHAJICHHSI METOJIMKU MIATOTOBKU 1 MPOBEACHHS JEMOHCTPALIMHUX JOCHIIIIB €
BUKOPHMCTaHHS KapTOTeKH JeMOHCTpalii [244, ¢.41-42]. 3 1ier0 MeToro Ha KOKHUM
JEMOHCTpPAUIHUN JTOCHIJl TOTYIOTh KapTKy, Ha JUIILOBOMY OOIIl SIKOT MUIIYTh KJac,
TEMy, Ha3By JEMOHCTpalliif, MaJIOHOK NpHJIaay, a Ha 3BOPOTHBOMY — MEpesiK
HEOOX1IHUX PEaKTUBIB, 00JIaJHAHHS, MTOCY, OMKUC JOCTIAY, OKpeMi 3ayBaxeHHs. Lle
3HAYHO CKOpPOYY€ 4Yac, HEOOXIIHMM BYMUTEN0O B MaHOYyTHbOMY JJid TOBTOPHOL
MITOTOBKU JIEMOHCTPYBAaHHS JOCJIlY Ha YPOIIi.

[1ig yac qocniKEeHHS HaMH 3’ ICOBAHO CIIOCOOM BKJIFOUEHHS JEMOHCTpPALIMHUX
JOCHIJIIB 10 OCHOBHOTO TEKCTy MIAPYYHUKIB 3 XIMii: a) OMHC Yy TMO€AHAHHI 3
PIBHSIHHAMHU XiMIYHMX peakuid [41]; ©) omuc y moeaHaHHI 3 PIBHSIMH XIMIYHUX
peakiriii Ta cxemamu [381]; B) onuic y moeHAHHI 3 PIBHSHHSAMU XIMIYHUX peakiliil Ta
KOJILOPOBHMH (DOTO3HIMKAMU pealibHUX mporiecis [279].

Memoouka Odemoncmpayiino2o excnepumeHmy nid 4ac HOBMOPEHHS,

3acmocy8anHs i nepesipKu 3Hanb YyHie. JIeMOHCTpYBaHHS XIMIUHHUX JIOCTIIB MOXHA
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MIPOBOJUTH I1J] YaC MOBTOPEHHs 0€3M0CepeIHbO MICS BUBYEHHSI HOBOTO Marepiany i
Ha HACTYNMHHUX YypOKax Mepe] BUBUEHHAM HOBOIO Marepialy, a TaKoX IMiJ 4ac
y3araJibHIOI0UOT 0 MOBTOPEHHS MiCIi BUBYEHHS Oy/1b-aK0i TeMH. [1in yac moBTOpeHHs
0e31mocepe/IHbO Miciisi BUBYEHHS] HOBOT'O MaTepialy BUMTENb JEMOHCTPYE aHAJIOT14H1
JOCIIAN, K1 3a0e3MeuyoTh (aKTUYHI 3HaHHs Y4HIB. [IpakTHKYIOThCSA Taki IpuiloMu
BUKOPUCTaHHS JAEMOHCTPALIMHUX JTOCHIAIB IMiJl Yac MOBTOPEHHS 1 MEPEBIPKU 3HAHb
YUHIB:

1. Yuurens po3noBigae yuyHsSIM Opo JOCIIJ, SKM BOHU paHille crocTepiraiu, 1
PO T1 BUCHOBKH, SIK1 3p00JICH1 TO/I1 Ha MiJICTaBl LILOTO JOCIiNY, a MOTIM JEMOHCTPYE
MOBTOPHO JOCIi/, YTOUHIOIOUYM Ha CYTTEB1 O3HAKU peakilii. 2. Y BCTymHIM Oeciai
BUUTENb NPOINOHYE YYHSAM NPUrafaTH 1 pO3MOBICTU MNP0 JOCHIJ, SKUHA BOHHU
crocTepiraiu, 3’sICOByE CYTTEBI O3Haku peakiiil. 3. HemoBHe neMOHCTpyBaHHS.
VYuutenb IEMOHCTpYE HE BeCh JOCIIJ, a MOKa3ye TIAbKU pPEareHTU 1 NPOAyKTU
peakuii. CloBO BYHTENsI OOMEXYETbCS TMOSCHEHHSIM TOro, IO HAaNUCaHO Ha
€TUKETKaX JEMOHCTPOBAHUX MOCYAMH, 1 (OPMYJIOBaHHSM OCHOBHOTO 3aBJIaHHA,
BHUCHOBKY. Bi y4HIB BUMAaraeThCsi BIIHOBUTHU B IaM’AT1 BECh IOCH1, PO3MOBICTH PO
HBOT'O 1 HAITMCATH PIBHSHHS peakuii.

[1ig yac y3araJbHIOIOYOTO MOBTOPEHHS MOKHA JAEMOHCTPYBAaTH TakKi JAOCIIAH,
Kl CXO0X1 4YMMOCh 3 TIOKa3aHMMM paHimie, ajge He € ix komisiMu. [loBTOopHE
JE€MOHCTPYBaHHS MOBUHHO JOMOBHIOBATUCS HOBUMHU 3HAHHSIMU.

JleMOHCTpyBaHHS JOCII/IB 3 METOIO 3aCTOCYBaHHS 3HAHb MPOBOAUTHCS M1 Yac
(dbopMyBaHHS BMIHb YYHIB PO3B’SI3yBaTH €KCIEPUMEHTaJbHI 3aAa4i. /JleMoHCcTpyoun
BIJIMOBIJHI JOCHIAM, YYUTEIb MOKA3ye 3arajbHUM Crnoci0 po3B’si3yBaHHS THUIIOBHUX
€KCIIEpUMEHTAIBHUX 3a/ad, Mam’sTalouM, 0 XIMIYHUM JOCHiAaM Mae€ NepeayBaTu
TEOpPETUYHE PO3B’si3yBaHHsI 3axayi [117].

J1. M. Kupromikin, B. C. ITonocin [195, ¢.106] pexoMeHAyIOTh KUTbKA CHOCOOIB
3aCTOCYBAHHS JAEMOHCTPALIMHOrO €KCIEPUMEHTY MiJ] Yac KOHTPOJIIO 3HAHb Y4HIB. 3a
MEPIIMM CIIOCOOOM y4€Hb BUKOHYE XIMIYHHMI JTOCIIA Y XO1 CBOET pO3MOBIi-BIAMNOBII1
Ha 3alUTaHHS, SIKE TOCTaBUB yuuTelb. J{pyruil cnocid BiApI3HAETHCS Bl NEPUIOTO TUM,

10 YCHA BIJMNOBIb YYHS NEPEIye BUKOPUCTAHHIO XIMIYHOIO E€KCIIEPUMEHTY. YUeHb
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HEMOB JIBIY1 BIJIOBIJa€ HA TOCTABJICHE 3alUTaHHS: CIIOYATKy O€3 EKCIEPUMEHTY, a
MOTIM KOPUCTYETHCA HUM JIs TOSICHEHHS! BUKJIaI€HOTO.

VY pasi 3aCTOCYBaHHS MEPIIOrO COCO0Y CTBOPIOIOTHCS YMOBH, SIKI CIPHUSIIOTH
YYHEB1 B MIArOTOBLI 0 BIANOBIAL. BuUKOHYyIOUM A0Ciia, BIH MpUrajgye BUBYEHE, e
3a0yte. binbiie Toro, BiH Ma€ MOXJIMBICTh MOMOBHUTHU CBO1 3HAHHS TUMH, SIKUX BiH
panime He  HaOyB.  3acTOCyBaHHS  JPYroro  crnoco0y  BHKOPHUCTaHHS
JE€MOHCTPALIHHOTO EKCIIEPUMEHTY i1 Yac YCHOI NepeBipku o0epirae NeBHOK MipOkO
BUUTENSl BlJ TIOMMHJIKOBOi TMEpEOIIHKM 3HaHb YYHIB, sIKa& MOXJIMWBAa B pasl
3acTocyBaHHsl mepiioro cmocoOy. Ile camwmii crocid gomomarae 3amoOirTd 1
MOXXJIMBOMY HEJOOLIHIOBAaHHIO 3HaHb Ta BMIHb Y4YHIB, SKIIO YCHa MEpeBIpKa
MPOXOJIUTh 0€3 BUKOPUCTAHHS XIMIYHOTO €KCIIEPUMEHTY.

OTxe, megaroriyHa MaCTEpHICTh YUMTENs XiMIi, sIka MPOSIBISETHCS MiJ 4Yac
JEMOHCTPYBaHHS XIMIYHHUX JOCHIJIB, € HE HAaCIIJKOM SKUXOCh OCOOJIMBUX
o0/lapyBaHb, a 3JICKHUTh Bl TPaBWIbHO BU3HAYEHOI METU 1 BHOOPY METOJIIB,
MO€EIHaHb HOro cjoBa 13 JEMOHCTpALli€l0, a TAaKOXK OMaHYBaHHS HUM TEXHIKH 1
METOMKH JIEMOHCTPYBaHHS XIMIYHOTO ekcriepumenty [115].

TakuM 4MHOM, OCHOBHMMHM HalpsIMaMH BJIOCKOHAJIEHHS TEXHIKH 1 METOAUKHU
JEMOHCTPYBaHHS XIMIYHOTO €KCIIEPUMEHTY €

1) mwmpiie BUKOPUCTOBYBATH JEMOHCTPAIIHUN EKCHEPUMEHT SIK JDKEPEIo
3HaHb, @ HE TUIbKM IS UIIOCTpallii, 3aCTOCOBYBATH JOCIIIHMUIIBKUN MIAXi,
MpoOJIEMHICTh; 2) peali3oByBaTH AISUIbHICHUN, OCOOMCTICHO OPIEHTOBAHUM MIAXiJT Y
HaBYaHHI XiMii, IMpIIE BUKOPUCTOBYBATH JIEMOHCTPALIIMHUI €KCIIEPUMEHT SIK 3aci0
opraHizamii  caMOCTIHHOi  poOOTHM  y4HIB; 3) BAOCKOHAJTIOBATH  METOJUKY
BUKOPUCTaHHS J€MOHCTPALIITHOrO €KCIIEPUMEHTY B OCHOBHUX JIaHKaX HaBYAJIbHOIO
npouecy 3 XiMmil; 4) mupiie  NpakTUKyBaTH  KOMIUIEKCHE  BHUKOPUCTaHHS
JEMOHCTPAIIHHOTO €KCTIEPUMEHTY 3 IHIIMMHU 3aC00aMU HAOYHOCTI, K1 JOMOMararoTh
PO3MIMPUTH TUJAKTHYHI QYHKIII XIMIYHOT'O €KCIIEPUMEHTY, PO3IIUPUTH HOTO CYTh,
MIJBUIIUTH JTOKA30BICTh JOCIIJIIB; 5) PO3MIMPIOBATH TEXHI3AIII0 JEMOHCTPAIIMHOTO
EKCIIEPUMEHTY 3aBJSKM BUKOPUCTAaHHIO TNEJAaroriyHux MpOrpaMHUX 3aco0iB,

MYJIbTUMEIMHOT TEXHIKU.
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OkpiM  JI€MOHCTpAIIfHOTO  €KCIEpPUMEHTY B  HABYaJIbHOMY MPOLECI
3aCTOCOBY€EThCS U 1HIIA (POopMa MIKUIBHOTO €KCHEPUMEHTY — JabOopaTOpHI JAOCTIAM.
Ile cOpuyYMHIOE TOCTAHOBKY Y HAIIOMYy JIOCHIIKEHH1 3aBAaHHS pO3IIISIHYTU
METOJMKY OpraHizallii Ta MpoBeJeHHs J1ab0opaTOPHUX JOCIIIIB Yy 3arajlbHOOCBITHIX
HaBYaJIbHUX 3aKIagax.

3.2. MeToauka npoBeieHHS JIa0OPATOPHUX JAOCJIIiB
3.2.1. Jlabopamopuuil ypox aK ¢popma yuHieCbK020 eKCnepumeHmny

[Ipo Benuke 3HAYEHHS YYHIBCHKOI'O €KCIIEPUMEHTY B HaBYaHHI XIMii € YUMao
MIPKYBaHb BUCHHX.

[lornsaum mepenoBoi POCIMCHKOI METOAWYHOT OYMKHM Ha pOJIb YUHIBCHKOIO
eKCIIEpUMEHTY 3HalluIM sickpaBe BimoOpaxkeHHs B mpainsx C. 1. CozoHoBa. «3a
nonomoru gociiny, — nucaB C. 1. Co30HOB, — yuyeHb BBOJUTHCA B HEBIIOMY, HOBY
chepy sBHUIN, HA JAOCHIAl YITKO BHSBIISIIOTBCS O3HAKM HOBOTO SIBUIIA; JOCIHI
HEOOX1THUH 71l MIEPEBIPKU JIOTIYHUX BUCHOBKIB, BUBEJICHUX JCAYKIIIEIO 3 BIJOMUX
daxkriBy [317, ¢.73].

Jlyxe BHCOKO OIliHIOBaB JjabopaTopHi jociigu yudHiB B. H. BepxoBchbkuii.
«ocnia, — nucaB BiH, — NPOPOOJICHUI HAa ypOLll CAMHM YYHEM JJisi pO3B’S3yBaHHs
MOCTABJIICHOT0 MHUTAHHS a00 g MiATBEPKEHHS BHCIOBJICHOTO IOJOXKEHHS, Ha€
HOMY MakCUMyM YITKMX BPa)K€Hb. YUEHb YITKO OaUUTh HAWIPIOHIITY €Talb SIBUIIA,
HE 3HalloMOro oMy 110 IIbOTO, BIH HE TUIbKU 0auuTh, ajie i HIOXA€, CayXae, B3araii
crpuiimae BciMa opranamu 4yTTiB» [69, c.14].

«liHyt0OTh  HaBYANbHUWA  XIMIYHMH  €KCHEPUMEHT 3a Te, MHIIYTh
. M. Kupromikin, B. C. Ilonocin, — 1mo y4Hi, KOJIM HaBYaHHS MOCTaBJIEHO A00pe,
O3HAHOMIIIOIOTBCS Ha TMpakTULl 3 JESIKUMHU CIOco0aMHM HayKOBO-XIMIYHHX
nochipkeHb. LlIHYIOTh YYHIBCBKMH €KCIEPUMEHT 1 SK eQEeKTUBHUH METO.
dbopMyBaHHS CHUCTEMH HAayKOBUX TIOHATh, 1 SIK METOJ HaBUaHHS CIOCO0IB
parioHaIbHOr0 MUCIEeHH» [195, ¢.53].

H. M. Bypuncbka  3a3Hauvae:  «[li3HaBajnpbHa  IIHHICTE  YYHIBCHKOTO
EKCIEPUMEHTY TOJISITa€ B TOMY, 110 B MPOIECi HOro BUKOHAHHS Y4HI CaMOCTIMHO

n00yBarOTh 3HAHHS, CIIOCTEPIral0Th HACHIJAKU BJIACHOT JISJIBHOCTI, IO CIPaBIsi€ Ha
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HUX 0coOnuBHM BIUTUB. [Ipy 11bOMY BOHM 03HAHOMITIOIOTECS 3 METOJIaMH JOCIIIKEHb
B XIMIYHIM HayIll, YTOUHIOIOTbCSA iXH1 YSIBJIE€HHS MpPO MPEAMET, 1[0 BHUBYAETHCA,
aKTUBI3Y€ThCS MUCIICHHSI, MIBULIIYETHCS IHTEpEC 10 BUBUEHHS xiMmii» [40, ¢.122].

I'. M. YepHoOenbcbka TNHIIE, [0 YYHIBCBKUA EKCIEPUMEHT «HE TUIBKU
30arayye y4HIB HOBUMH TMOHATTSIMHU, YMIHHSMH, HaBHYKaMu, ajie¢ ¥ € crocoOom
NEpPEeBIPKA ICTUHHOCTI HAOyTMX HHUMM 3HaHb, CIpUSE TIUOUIOMY PO3YMIHHIO
Marepiany, 3aCBOEHHIO 3HaHb. BiH cCIHpusi€ MNOBHINIOMY 3A1MCHEHHIO 3B’SI3KYy 3
KHUTTSIM, 3 MaOYTHBOIO IPAKTUYHOIO MISUTBHICTIO yuHIB» [359, ¢.83].

O. C. 3aileB 3a3Hayae, 110 JAa0OpaTOpPHI JOCHIIM — «BaXJIUBa (QopMma
CaMOCTIHHOT POOOTH Y4YHIB B HaBUaJIbHHHM Yac Juig HAOYTTS HOBUX 3HaHB» [171,
c.245].

«YUYHIBCbKUN €KCIEPUMEHT 3 XIMil — 1I€ HE TUIbKM METOJ] Mi3HaHHS, — MUIIe
P.I'. IBaHOBa, — a il OIHOYACHO METOJI HABYAHHSI, PO3BUTKY 1 BAXOBAHHS YUHIB, SIKUH
3aCTOCOBY€ETHCS AJI JOCATHEHHS PI13HOI METHU: MOBTOPEHHS MPOWIEHOTO Martepiany,
(dhopMyBaHHS HOBHUX MOHSATH 3 XiMil 1 MPHUILNEIUICHHS BMiHb, 3aKPIIUICHHS 3HAHb 1
BMiHb, IEPEBIPKH iX 3aCBOEHHS yuHsMu» [184, ¢.29].

JlaGopaTtopHi  gocimigd B HaBYaHHSA  XiMmli  OyaM  3ampoBaJiKeH1
B. H. BepxoBcbkuM $IK CKJIaJoBa YacTHHA JIaboOpaTOpHUX YpokiB. JlaGopaTopHi
YPOKH 3 XIMii HaOyJly MIMPOKOTO MOIIKUPEHHS B PAASHCHKIN KOl B niepiona 3 1917-
1942 p.p. 3aBnsxu BmuBy B. H. BepxoBchkoro, sikuii 1aB iM Take (OpMYITIOBAHHS:
«Ilin maGopaTOpHUMHU YypOKaMU S PO3YMIIO TaKUil NPUHOM BUKIAJAHHS, KOJHU
YacTUHA JOCIIJIB, 10 JIeKaTh B OCHOBI HAaBYAJILHOTO MaTepianay, MpOpOOseThCs
CaMUMM YYHSMH Ha iX crtonax. CrocTepeXeHHs BiJijpasy OOTOBOPIOIOTHCS BCUM
KJIaCOM, pOOJISITRCS BUCHOBKH, SIKI MPUBOASATH 10 HOBUX jgochifaiB. Lli mochigm
POPOOJIIIOThCS a00 3HOBY CAMUMH YYHSIMH, a00 BHKJIagadeM i T..1.» [77, c.4].

BrnipoBamxeHHs1 1a00paTOpHUX YPOKIB Yy PaJsHCHKIN MIKOJ1 B MEpIIl POKH ii
ICHyBaHHS 3yMOBJIIOBAJIOCHh TOJIOBHMM YHHOM HEJOCTaTHICTIO HAaBYAJIBHOIO
oOJlalHaHHs, HEMPUCTOCOBAHICTIO mpuMimieHb. OO0JagHaHHS, OJepkKaHe Bij
JOPEBOTIOLIMHOT IIKOJIHU, HE J1aBaJI0 MOMIIMBOCTENW OpraHi3yBaTH MPaKTUYH1 POOOTH.

OkpiM TOTO, MPOBIIHI METOJUCTU-XIMIKM TOTO 4Yacy HEIOOI[IHIOBAIN 3HAYCHHS
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npaktuyHux poOit. Tak, B. H. BepxoBcbhkuil BBa)kaB, MO0 «TPYMHOBI MpPaKTHYHI
3aHATTS, NapajeibHl Kypcy, SKI MaloTh LIHHICTb y BHUIIIM LIKOMI, LIJIKOM HE
NpUIATHI 17151 cepeauboi mkon, ocodnuso miast VII-VIII knacie» [69, c.14].

3 ormsagy Ha e, K. . IlapmenoB 3a3Hauae: «Jlerko Oyno aexnapyBaTu
OpraHizaIlito IpaKTUYHUX 3aHATh, alieé He0araTo MKLT MOTJIU O 3A1MCHUTH 1IeH JTO3yHT
3 OaraThoX mpuuuH. JlabopatopHuil ypok OyB MPOCTIIIMM 1 TOMY JOCTYHHHUM JJisi
HaIoi MacoBoi tkonu» [259, ¢.271].

Bognouac cam B. H. BepxoBcbkuii He BBaxkaB JIaDOpaTOpPHHUI  ypOK
YHIBEpCaJIbHOO (hOPMOIO BUKJIAIAHHS XiIMIi B CEpEIHIM IIKOJIi: BIH BUSHABAB YPOKHU-
Oeciiu, HaBITh YPOKHU-JIEKIlT 3 JEMOHCTpAII€l0 JOCHIAIB, KOJEKIiH, MOojaeNeH,
JIaMO3UTHBIB TOIIO, aj€ BiH BBa)XKaB J1a0OPATOPHUM YPOK €JIUHO MPABUIBHOIO
(GopMOI0  YUYHIBCBKOTO  eKcrepuMeHTy. «lIpoBiqHOIO, OCHOBHOIO  (OPMOIO
BUKJIaJaHHsA XiMii, — nucaB B. H. BepxoBcekuii — noBuHHa Oyt pobOoTa B Kiaci-
naboparopii mijg Oe3mocepe/HiM KEpPIBHUIITBOM BHUKJIAJaya. YPOK MPOBOAUTHCS Y
BUIJISIAI O€CIH, 10 CYNPOBOKYETHCS AK JOCHIIaMH YYHIB, sIKI BOHU MPOPOOIISIIOTH
Ha CBOIX CTOJIaX, TaK 1 JOcHiJaMu BUKJIagaya. Bukiagau 1eMOHCTpYy€e €KCIIEpUMEHT,
AKUU He MoXe OyTH JaHui B PyKM YYHSIM a0o SK JyXKe CKIagHui, abo sk
HeOe3MeYHni; OUTBIIICTh JIOCIIIB MPOPOOIISIOTH cami yuHi» [69, c.14].

Ilin yac 7a00paTOPHOTO  YPOKY  CIIOCTEPITa€ThCA  3aCTOCYBaHHS
HalpI3HOMAHITHIIIMX METOAIB 1 (OpM pPOOOTH YUHUTENs] 3 METOI 3aKpiIUIeHHS 1
BIITBOPEHHS] HABYAJILHOT'O MaTepially: po3MoBiab, Oecia, TeMOHCTPALIMHUI TOCIIT;
B YpPOK BKJIOYAIOThCS 1 JabOpaTOpHI MAOCHIAM Y4YHIB 3 HACTyNmHOIO Oecinoro
€BPICTUYHOIO  XapakTepy.  YUHIBCBKMM  €KCHEpUMEHT  BHUKOHYETbCS  MiJ
Oe3nocepeHIM KEPIBHUIITBOM YUUTENS; 32 MO0 BKa31BKOK poOOTa PO3MOYNHAETHCS,
BUKOHYETBCS 1 3aBepIIYEThCs. Tak MPOBOJATHCA JIaDOPATOPHI YPOKU 3 XIMIl B ycCiX
IIKOJIaX, HE3aJIe)KHO BiJ BIKY, KJlacy, piBHS 3HaHb y4HiB, 3a3Havae K. f. [Tapmenon
[259, c.272].

OCHOBHOIO MO3UTHBHOIO O3HAKOIO JIAOOPATOPHOIO YPOKY € MOro THYYKICTb.
[IpoTsiroM OJHOTO YpOKY BUMTEIh MOXE 3aCTOCYBAaTH HAMPIZHOMAHITHIII METOMH,

BpPaxOBYIOUM HaBYaJIbHUN Martepiall, piB€Hb 3HaHb Y4YHIB, HAsBHICTh OOJIaJHAHHS.
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[locnimoBHUM  BUKIAL Y4YUTEJIEM HABYAJIBHOTO Marepially TMO€EIHYEThCA 3
JEMOHCTpALIEI0 JOCIIAy, MOTIM — O€CiIOI0 3 YYHSMH, HEBEJTMKUM €KCIEePUMEHTOM
Y4YHIB, BIpaBaMu, pO3B’sI3yBaHHAM 3aa4 TOLIO.

VYYHIBCBKUI €KCIIEPUMEHT Ha JIabOpaTOPHOMY YpOIll OPraHIYHO 3B’SI3aHUN 3
yciM XOMOM yYpOKy, CKIajae OJHY 3 JIAHOK MeJarorigsoro mpomecy. Moro
BUKOPHUCTOBYIOTh ab0 JJisl OJIep>KaHHsI BUCHOBKY, a00 JJis MIATBEPKEHHS ioro, abo
K UTIOCTPAIlII0O /10 BHUCJOBJICHOTO BYMUTEIEM IMOJOXKEHHS 1, HaKIHElb, s
pPO3B’sI3aHHS TUX YM IHIIUX MHUTaHb, K1 CTABIATHCS CAMUM BHUKJIAJa4yeM, a THKOJIH
BUHUKAIOTh B YUYHIB MiJ] 4ac Oeciau.

ExcriepumeHT mnpopoOJisieTbes YUHSIMHU Iif] Oe3Mmocepe/HIM KEepiBHULITBOM
BUMTENSI HA OCHOBI MOTO >KUBOTO CJOBAa, & HE 3a IHCTpPYyKIli€to. [IoMUIIKKM MIBUIKO
BUSBIISIOTHCA 1 TYT K€ BUIPABIISIOTHCS.

JlaGopaTtopHi J0CIIIIM BUKOHYIOTHCS ()POHTAIBHO: BC1 yUHI MPOPOOJISIOTH OH1
U 11 cami nociiau. Lle 3a0e3nedye B MOJMaiIbIIOMY MOKJIMBICTH CIUIBHOI Oeciiu
YUHUTENS 3 YYHSIMHU 1 HOPIBHSUIBHOI OLIIHKM KOKHOI JIAHKM a00 OKPEMOro Y4HS.
Jlocniiu KOPOTKOTPUBAII, TOCTYIHI JUIsl BCIX YYHIB, HABITh JJIsl CJIA0KO BOJIOIIOUUX
TEXHIKOIO XIMIYHOTO €KCHepUMEHTY. Bcl yuHi ofepKyloTh peajibHl YSBIEHHS IPO
PEUYOBHUHHM 1 SIBUIIA, IO BUBYAIOTHCS. EKCIEpPUMEHT TakOro TUIY IOCTYNHHM IS
IIKOJIM HaBITh 31 CJIa0KOI0 MaTepialibHOK 043010, OCKUIBKH HE MOTPeOye CKIIaIHOTO
oOnaaHaHHs. BiH nermie 1 15 yuuTelns, IKUil 1€ He OMaHyBaB TEXHIKOIO CKJIaIHOTO
€KCIIEPUMEHTY.

Bce me - 0e3cyMHIBHO TMepeBard YYHIBCBKOIO €KCHEPUMEHTY, IO
MPOBOJIUTHCS B MPOIECT TA0OPATOPHOTO YPOKY.

Bonnouac, naGopatopHuii ypok Mae 1 MeBHI HeNOJdiku. B ocHOBHOMY 11l
HEJOJIIKH MOJSATal0Th B TOMY, LIO:

— Wi 4Yac YpOKy Y4YeHb IMOBHHEH BUKOHYBAaTH OJHOYACHO JiBa 3aBJIaHHS:
1) 3po3yMiTH 1 3acBOiTH MaTepiai; 2) MPOBECTH A0CHI] ab0 KiTbKa JOCHIAIB. YUYHIM
JIOBOJIUTHCS MIBUAKO TMEPEKIIOYATUCA 3 OJIHOTO BUJY AISJIBHOCTI Ha IHIIHUM, 1HOMA1
KiIbKa pa3iB MpoOTIroM Ypoky. UuM ckiajHima po3ymMoBa poOOTa, CKIaAHIIIEe

EKCIIEpUMEHT, TUM TaKe MepekitoueHHs BinOyBaeThcs Tpyanime. K. . Ilapmenos
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3a3Hayae, M0 «B CBIOMOCTI Y4YHsS 1€ HE MpoWlia Mnepepodka TUIBKUA IO
COPUMHATOrO HHUM Martepiany, He BCTAaHOBWJIMCH HEOOXIJIHI acoljiaili, a y4UTellb,
BBAJKAIOUH, 0 PO3YMOBHUH MpolieC CIPUUMAHHS BXKe 3aBEpUICHUIN, BUMArae Bijl y4Hs
HOBO1 popMuU JistIbHOCTI» [259, ¢.274];

— TemMn poOOTM YYHIB pi3HUN 1 3aleXuTh Big Oaratbox npuuuH. [lpu
(bpoHTaANIbHOMY BUKOHAHHI JOCHIAIB 0araTo y4HIB 4acTO HE BCTUTalOTh 3aBEPIIUTH
poOOTY 1 BUMYLIEHI MPUIIUHUATH 1i, OCKUIbKHU MEpEeBaXKHa OUIBIIICTh YUHIB KJIACy BiXKe
ii BukoHnanu. He noBenena no kiHis poO0OTa BTpayae CBOIO I[IHHICTD;

— YCHUM IHCTPYKTaXX YUUTEJNs, IO BECh Yac MepepuBaEe poOOTYy YUHIB, TaAKOX
BEJIC /10 TOPYIIEHHSI OPTaHi30BaHOCTI y4YHIB, OCOOJMBO IiJl Yac CJIa0KOi MiITOTOBKH
YUHTENS 0 YPOKY 1 HEMPOJyMaHO1 caMoi IHCTPYKIIIi;

— Ha Ja0opaTOpHOMY YpoOIll JOCHIIU TMPOBOASTHCS  (POHTAIBHO 1
noTpeOyroTh 0arato OoAHOpIAHOro o6yiajHaHHSA. YacTo JOBOIUTHCS 30LIBIIYBATH
KUIBKICTh YYHIB B JIaHKaX. A II€ BeJie A0 TOro, [0 OUIbIIICTh YJIEHIB JIAHKU CTAalOTh
NAaCMBHUMH IisiiayaMu. PoboTa, sik mpaBuiIo, BUKOHYETHCS OJIHUM-BOMAa HAaHOUIbII
AKTUBHUMH YUHSIMHU.

OTmxe, 1OA0 O030pOEHHS YYHIB CYMOI MPAaKTMYHUX YMiHb 1 HaBHYOK,
HEOOXITHUX ISl YCIIIIHOTO BUBYEHHS XiMii, TO JJaOOpAaTOpPHUIA YPOK pO3B’S3ye I
MUTaHHS HeAOCTaTHBO. [1i1 yac BUKOHAHHS JTOCHIIIB Ha JabOpaTOPHOMY YpOLll y4HI
Ha0yBalOTh HAWIMPOCTIIIMX HABUYOK TMOBOJKEHHA 31 CHOUPTIBKOI, HarpiBaHHsA
NpoOIpKK HA COUPTIBI[, PO3MI3HABAHHS JIEIKUX PEUOBUH. AJIiE YUHI «HE HAOYBarOTh 1
HE MOXYTb HaOyTH 0araTbOX HEOOXIIHMX HABUYOK ILI0JI0 MOHTYBaHHS NpPHJIAJIB,
00poOKHM cKJia, 30MpaHHs ra3iB Ta IHIIKUX MPOAYKTIB, IO YTBOPIOIOTHCSA B pe3yJbTaTl
peakiiif, HaBUYOK  30CEPEKEHOT0  CIIOCTEPEKEHHSA, yMIHHA  (IKCYBaTH
CIIOCTEPEKEHHS 1 JaBATH 3BIT MPO CBOI CIIOCTEPEIKEHHS 1 BACHOBKHU 3 HUX SIK B YCHIH,
TakK i B MUChMOBIii hopmi» [259, ¢.279].

3.2.2. J/labopamopui docniou 3 ximii, memoouKa ix npoeeoenns

OOrpyHTYBaHHSI TEpMIHY «IabOpaTOpHi JOCHIIM 3 XiMii» Hamu JaHo B 1.1.4.
«Knacudikaiiss HaB4aIbHOrO XIMIYHOIO E€KCIEPUMEHTY». Tenep BUHUKIA MOTpeda

JaTH BU3HAYEHHs J1aOOPATOPHUM JOCHIAOM 3 XIMil. Y METOAWYHIN JiTepaTypi €
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YMMaJi0 BU3HA4YCHb 11bOT0 NOHATTA. Tak, H. M. Bypunceka [40, ¢.122] 3a3Hauae, 1o
1abopaTopHI OCHIAM — L€ BUJ CaMOCTIHHOI poOOTH, 0 Ma€ €KCIEPUMEHTAIbHUMA
XapakTep 1 MPOBOAMUTHCS B MPOLIEC] MOSCHEHHS] BUMTENIEM HOBOI'O MaTepiaiay 3 METOIO
HaOyBaHHS YYHSIMM 3HaHb 1 yMiHb 200 B mpolieci 0eciii 3 METOO MOBTOPEHHS.

P.T.IeanoBa, T.3. Casuu, I. H. YeptkoB [184, c¢.27] mig naGopaTopHUMHU
JOCJIIJIaMH PO3YMIIOTh KOPOTKOYACHI YUHIBCHKI JOCHIIH, SIKI BUKOHYIOTHCS 3 METOIO
BHUBUYEHHS HOBOI'O Martepiany, HOro NOBTOPEHHS Ta NEPEBIPKHU.

Mu 3romHi 3 THM, IO HABEIEHI BHU3HAYEHHS B OCHOBHOMY IIPAaBUJIBHO
3a3HavyalTh, 10 JabopaTopHi Jociainau: 1) KOPOTKOTpHUBAIi, HECKJIAJH1 JOCHIIIH;
2) IPOBOJATHCS YUHSAMHU IIiJ] Yac YPOKY; 3) MPOBOMAATHCS 3 METOIO 3aCBOEHHSI HOBOT'O
Marepiany; 4) Buj camocTiiiHoi po6oTu. BogHoyac HaBe[eHI BU3HAUCHHS MOHSTTS
«J1a00paTOpHI1 JOCHIIN» HE BiIOOpakaroTh: 1) iX BHIOBY HAJEXHICTh — YYHIBCHKUUI
CKCIICPUMEHT; 2) METY JMAOCHIAIB;, 3) KEpiBHY poJib BYHTENs; 4) poib IHCTPYKIIiH
NAPYYHUKA.

3 orsgy Ha 1€ MU HaBOJUMO Yy3arajlbHEHE BHU3HAYEHHS TOHATTSA
«J1a00paTOPHI TOCTIIN.

Jlabopamopni  docniou — 1€ METOJ  HaBYaHHA, SKUM  BKIIOYAE
KOPOTKOTPUBAJIUM, HECKIAAHUN EKCIIEPUMEHT, SKUM Yy4YHI BUKOHYIOTH IIiJ
KEpIBHUIITBOM YYMTENs 3a MHOT0 YCHHUMH IHCTPYKIIIMA a00 I1HCTPYKIISIMU
NIAPYYHUKA IM1]1 4aC BUBYEHHSI HOBOTO MaTepially 3 METOI0 HaOyBaHHS YYHSIMU 3HAHb
1 yMiHb, HOT0 MOBTOPEHHs Ta nepeBipku [32; 150].

JIaGopaTopHi AOCHIAM SIK PI3HOBU]I YUHIBCHKOTO €KCIIEPUMEHTY 1 K OYb-sKHiA
METO/I, MOKHA PO3TJISAaTH 3 TOUKU 30PY XapaKTepy Mi3HABAJIBbHOI A1SUIBHOCTI Y4HIB.
3 oAy Ha 1€ PO3PI3HSIOTH J1abOpaTOpHI JOCHIAM KOTMIOKYOro, YacTKOBO-
MOIITYKOBOTO, TOCTIIHUIIbKOTO XapakTepy [40, c.123].

Komniroroui gocniny — e J10Ciiiy, siki BAKOHYIOTh Y4HI1, HACIIAYIOUM BUUTE,
BIITBOPIOIOUM [I1i «3a 3pa3koM». YacTKOBO-NOLIYKOBI1 JOCHIAM — L€ JOCHiau, 3a
JOTIOMOTH SIKMX YYHI CaMOCTIHHO BeIyTh IMOIIYK BIAMOBIAEH Ha IIOCTaBIICHE
3anuTaHHs. [lomrykoBa JIsibHICT y4uHIB OyBae pi3HOI ckiagHocTi. Taki gochigu €

OpPraHiYHOK 4YacTHHOK TpoOseMHoro HapuanHs [88; 250, ¢.131-132; 327].
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JlocniAHUIBK] AOCTIAN — LE JOCHTIAH, SIK1 3/IIHCHIOIOTh YYHI Ha OCHOBI CaMOCTIIHO
c(hOpMyIbOBaHOT METH, CAMOCTIHHOTO TUIaHY iX MPOBEEHHS 1 pOOJSATh BUCHOBKHU.

AHaJi3yloud NMpoUEeC BUBYECHHS YYHSIMH HOBOTO HABYaJIBHOIO Marepiany Ha
OCHOB1 0€3M0oCepeIHbOr0 CHpHiiMaHHs 00’ €KTIB, MOXXHA BHUSBUTH JIBA OCHOBHMX
BaplaHTU BUKOHAHHS J1A0OPATOPHUX JOCHIIIB. SKIIO y4HI CIpUHAMAaOTh BIJOMOCTI
PO BUY4YyBaHUH 00’ €KT CIIOYATKY CAMOCTIMHO Ha OCHOB1 BUKOHAHHS JJA0OPAaTOPHOTO
JOCJTIlY, a IOTIM MEePEeBIPSAIOTH iX 3a MIAPYUYHUKOM a0 3a JIOMOMOTH BUUTENIS, TaKUM
BapiaHT BUKOHAHHA JIAOOPATOPHUX JOCHIIAIB € JOCHITHUIIBKUM a00 €BPUCTUYHUM.
Ao yyHI CHOYaTKy JI3HAIOTHCA MPO BIACTHBOCTI BUYYYBAHUX NPEIMETIB 1
MpOIIECIB 3 MIAPYyYHHKA ab0 31 CJIB y4uuTels, a MOTIM YTOYHIOIOTH Il 3HAHHS Ha
OCHOB1 JTAOOpAaTOPHUX JAOCHIAIB, TO TAaKWH BapiaHT iX BUKOPUCTaHHA €
uttoctpatuBHuM [195, ¢.33].

Sk mokazye gociimxeHHs, ¢popMa MPOBEACHHS JTA0OPATOPHUX JOCIIJIIB MOXKE
Oyt pi3HOO: 1) PPOHTATHLHOIO — YUHI BCHOI'O KJIaCy OJIHOYACHO BUKOHYIOTH OJIHI i Ti
cami Jocmiau; 2) IHAUBIAYalbHOI, KOJIM KOXKEH Y4Y€Hb CAMOCTIIHO BHMKOHYE pI3HI
Jocian; 3) rpynoBOI0, KOMM Y4HI, IO CUIATH 32 OJHUM CTOJIOM, BUKOHYIOTH OJIHY
poboTy, ajie PyHKIIIi MK HUMHU PO3MOAUICHI; 4) KOJIEKTUBHOIO, KOJIU Y4HI, 1110 CUJIATh
3a PI3HUMHU CTOJIAMU, BUKOHYIOTh Pi3H1 JIOCTIIH, HICJISI YOTO JIOMOBIAI0Th B KJIaci MPo
n00yTI pe3yiabTaTH 1 CHUIBHUMHU 3YCHWJUIIMH JOXOJSITh KOJEKTHUBHUX BHUCHOBKIB.
[IpakTuka 3acBinuye, 0 HalycHilIHiIEe poOOTa MPOXOAUThH TOJI, KOJIU JaOOpaTOpHi
JOCTIAN MPOBOJATHCS (PPOHTAIBHO, YUHI MPALIOI0Th IHAUBIAYaIbHO a00 MapaMH.

Ilin wac noCHiKEHHS MM TEpPEeKOHANUCS, M0 JIabopaTOpHI JOCTIIU HE
030pOIOIOTh  YYHIB JIOCTaTHBOIO MIPOIO0 HAaBUYKaMU CaMOCTIMHOI poboTu W
€KCIIEpUMEHTAIbHUMU  YMIHHAMH,  OCKUIBKM 32  CBOIM  IPU3HAYEHHSIM
(CyNpOBOIKEHHS BUKJIAly BUUTENS 1 HAOUHE O3HAMOMIICHHSI YYHIB 3 MaTepiajaoMm, 110
BHUBYAETHCSA) BOHU MPOBOASTHCS SKOMOIa MIBUAKO, 1100 y4HI HE BTpayaid OCHOBHY
IYMKY BHUKJIagy, 1 TOMY CHOpPOIIEHO, 13 3aCTOCYBaHHSM  HAWIMPOCTIIIOT
eKCTIepUMEeHTaIbHOI TexHiku. Halyactime ix mnpoBoasTh y mnpobOipkax abo Ha
CHellaIbHUX IUIaHIIeTaX 3 KOMIPKAMH, NPU3HAYEHUMH JJs POOOTH 3 MaJloro

KUIBKICTIO PEaKTUBIB.
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Memoouka nposedenHs nabopamopuux 00cnioig. 1'OTyIOUUCh 1O YpPOKY 3
BUKOPHUCTAHHSAM JJA0OpAaTOPHUX JOCHIAIB, YYUTEIb 3°ACOBYE, SKI JOCHIAN
BUKOHYBAaTUMYTbCS YYHSMH I1HAMBIAYaJbHO, a Kl — TpylaMu, Npoaymye miadip
oOnagHaHHsS Ta HOro po3cTaHOBKY Ha ctoju. Haituacrime nabopatopHe 00saqHaHHS
TOTYETHCS 3 pO3paxyHKy Ha JBOX YuHIB. [Ipu 1pomMy HIKOJSIp1 O 4ep31 BUKOHYIOTH
excriepuMeHT. OTxe, CTBOPIOIOTHCS OJHAKOBI MOXIJIMBOCTI A HAOYTTA YYHSIMU
HAaBUYOK 3 TEXHIKM XIMIYHOrO eKcrnepuMeHTy. Bce oOnagHaHHs aig 1a00opaTopHUX
JOCHIJIIB PO3MIIIYIOTh Ha cTojiax y4HiB. IligroroBui g0 nabopaTOpHHX IOCTIIB
CHpHsi€ OCHAUIEHHS POOOYMX MICIb YUHIB TUIIOBUM OOJIaAHAHHAM — Habopamu: HaO1p
MOCyy JJIsi peakTuBIB Ta Hablp mocydy 1 oOjagHaHHS i poOOTH 3 MallUMHU
KUTbKOCTSIMU peakTuBiB [104; 246].

[lepen mpoBeneHHSIM J1a0OpPATOPHUX JOCHIIB, YUUTENIb BU3HAYAE iX METY,
OroJIONIY€ 3arajlbHUi IUIaH TPOBEJIEHHA 1 Jla€ TEXHIYHI BKa3iBKHU. binbmicTe
1a00paTOPHUX JOCHIAIB, K1 BKIIOYAIOTHCS Y IPOLEC BUKJIaJaHHs HOBOTO MaTepiany,
HalyacTillle BUKOHYEThCS 3a YCHMMM BKa3iBKaMHu BuuTend. Tak NpOBOASTHCA
nabopaTopHl AOCHIAM HA TMOYATKOBOMY €Tall BHMBUYEHHS XiMIi, KOJM YYHI II€ He
BOJIOJIIOTH JOCTaTHHOIO MIPOIO0 E€KCIEPUMEHTAJIbHUMU BMIHHAMHM 1 HaBUYKamu. B
MIpy C(pOpPMOBAHOCTI BMiHb YacTKa CaMOCTIMHOI €KCHEPUMEHTAIbHOI poOOTH
3pOCTa€, 1 Y4yHI BUKOHYIOTH JIaOOpATOpHI JOCIIAM 3a IHCTPYKLISIMU HIApY4YHUKA.
Ao BuuTeNb AN JIOCATHEHHS IE€BHOI HABYAJIbHO-BUXOBHOI METH MAa€ Hamip
3MIACHUTH 1a0OPATOPHI JTOCHIIN HE TaK, IK PEKOMEH]IYIOTh aBTOPU MIJPYYHUKA, BIH
caM CKJIaJa€ CreliajibHy THCTPYKIIO JUIsl YUHIB, SIKa MICTUTh aJIFCOPUTM HMPHUHOMIB 1
Iiil, mo (HOpMYIOThCS, MEBHI OPIEHTUPH ALSUIBHOCTI. Takl IHCTPYKIi MalOTh OyTH
JETaJIbHUMH, JAKOHIYHUMH, BpPaxOBYIOUH c(hOpMOBAHICTh B YUHIB
€KCIIEpUMEHTAIbHUX YMIHb, NependayaTH MOeAHAHHS PO3YMOBUX 1 (PI3UYHUX [id
VUYHIB, TOCWJIEHHS I1XHbOI CaMOCTIHHOCTI 3a JIOIOMOTM CTBOPEHHS TNEBHUX
TPYJOHOINIB, SKI Y4YHI JOJAaTUMYTh y TpOLECI BHUKOHAHHS aochiaiB. B o00ox
3a3HAYEHUX BHUIAJKAX YUYUTEIb IOKAa3ye MNPUHOMH poOOTH, a Y4YHI1 JIIOTh «3a
3pazkomy. [IucbMoB1 ab0 yCHI IHCTPYKIIi B JAHOMY pasi ABJIAIOTH COO0I0 OPIEHTOBHY

OCHOBY JAISUTbHOCTI1 YYHIB.
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OOOB’SI3KOBUM €TaroM CaMOCTIHHOI EKCHEPUMEHTAIbHOI pOOOTH YYHIB €
NiABEEHHS MIACYMKIB, (OpMyaroBaHHS BHCHOBKiIB. JlabGopaTopHi nmociiau
HallyacTiie oOroBOPIOIOTHCS B Mpoleci Oecinyu. YuHI JIMIIE 3alUCyi0oTh Y poOOUHX
30LIMTaX HOMEp JTaOOpaTOPHUX JTOCHIAIB Ta X TEMY, PIBHSIHHS MPOBEJECHUX PeaKiii,
3a3HA4YalOTh YMOBH, arperaTHUil ctaH AOOYTUX MPOAYKTIB (ra3, ocai), IHKOJIU KOJIIp
PEYOBHH, TXHIO PO3YMHHICTb.

OuiHKM 32 BUKOHaHHS JAOOPATOPHUX JAOCHIAIB HABUAJIBHOTO XapakTepy, Kl
MPOBOJSATECA Ha YpOIl B MPOLECI BUBYEHHS Marepiany, He BHUCTaBisitoTbes [40,
c.124]. Bonnouac I'. M. YUepHoOenbcbka 3a3Hayae, M0, «YaCTHUHY 3OIIMUTIB YUUTEIb
micist 1abopaToOpHOro AoCiiay 30upae, ajie OLIHKY BUCTABJISE€ TUIBKA TUM YUYHSIM, SIK1
Oyau B3STI CHEUIAIbHO JJii KOHTPOJIO, OCKUIBKM OXONWUTH BCIX YYHIB
UIECTIPSIMOBAHUM CIIOCTEPEKESHHAM HeMOxuBo» [359, ¢.85].

TemaTnka nabopaTOpHUX MOOCHIAIB 3 Ti€l YW IHIIOI TEMH BHU3HAYAETHCSA
nporpaMamMu 3 XiMii, a ONUCH HaBOAATHCS B IWIKUIBHUX MIiIPpyYHHUKAX. AHaANI3
HIKITBHUX MIIPYYHUKIB 3 XIMIi OKa3ye, 1110 JIabOpaTOpH1 JOCHIIIA BKIIOYAKOTHCS 10
HUX MO-PI3HOMY: 1) SIK CKJIAJIHUK OCHOBHOT'O TEKCTY 3 mo3HaueHHsIM «Jlocmin» [70;
71]; 2) sK cKJIaIHUK OCHOBHOT'O TEKCTY 3 MO3HaYeHHSIM «Jlabopatopuuii qociiay [41;
42; 43; 45; 46; 216; 279]; 3) sk momaTrok 0 TEKCTy maparpada mij pyOpHKOO
«Ctopinka npupogogociaigauka» [381]; 4) sk mogaToK B KIHII MIAPYYHHKA 3
no3Haukor «JlabopaTopHi gocmian» [345; 346; 352].

3 METoW MOJINIIEeHHS ONMCIB JabOopaTOPHUX JOCHIAIB Y IMIKUIBHHX
MIpyYHUKAX, HA HAIy AYMKY, iM HEOOX1JTHO HAJaTH JOCIIIHUIILKUHN, TPOOIEMHUIMA
XapakTep, 3a3HAUMBIIN 3aBJaHHS JUIS JisuibHOCTI yuHiB [132; 150].

HasBHuicTh 3aBmanb 70 J1aOOpaTOPHUX JOCHIAIB MOXKHA pO3IJISIATH  SK
MO3UTUBHY HACTAaHOBY MO0 JAisibHOCTI yuHiB. B. B. fIrynoB 3a3navae, 110
MO3UTUBHA HACTAHOBA aKTUBI3Y€E PO3YMOBY JISJIBHICTh YUHIB, JA0MIOMAara€ BU3HAUYUTU
MPUYMHHO-HACIIKOBI 3B’A3KM MK O0’€KTamMu Ta sBUIIAMH, CGHOPMYITIOBATH
npaBUJibH1 BUCHOBKH [374, ¢.339].

3acmocysanusn nabopamopHux o0ocnidie nio uac noemopenHs. BuBueHe

MOBTOPIOETHCS: @) B KIHIII YPOKY; 0) mepes Mo4aTkoM YpOKY; B) MICISl BUBYEHHS TEMHU
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abo ii yacTuHM (y3arajabHIOIOYE MOBTOPEHHs). OCHOBHI 3aBJAaHHS MOBTOPEHHS
MOJIATAIOTh Hacammepea B YTOUYHEHH1 HaOyTHUX 3HaHb, y MOCHJIEHHI iX MILHOCTI 1
PO3BUTKY HaBUYOK.

VYYHIBCBKMII E€KCIIEPUMEHT, SKHI BHUKOHYETHCS HAINPHUKIHIIL YPOKY, MOXKeE
CKJIaJaTHCs 3 JOCHIAIB, AHAJOTIYHHUX THUM, SIKI MOKa3yBaB YYMTENb. YYHIBCHKUUN
JOCJIIJT B I[bOMY pa3l BIAPI3HIETLCS TUM, IO BiH MPOBOAUTHCS 3 MEHIIOI KUTBKICTIO
PEYOBHH 1 B MEHILIKX 32 PO3MIPOM MpUIAIaX.

B KiHUI ypoKy YYHSM MpOMNOHYEThCA MPOPOOUTH JOOCHIA 3 MajJuMU
KUTBKOCTSMH PEYOBHH 1 CIIOCTEPIraTH Ty came peakiiito Ha Oiu3bkid BiacTaHi. Komnu
COpPSIMOBYBATH YBary y4Hsi, TO BIH MOX€ MOMITUTH Kpalle HaWiCTOTHIIY YaCTUHY
IOCHIAy 1 THM CaMUM JIONOBHUTHM 1 YTOYHUTU CBOi YSBIECHHS TMpPO XIMIYHI
BJIACTUBOCTI 200 crocoOu J00yBaHHS Ti€l UM 1HIIOT pevyoBUMHU. BogHOuac moBTOpHI
CIOCTEPEXKEHHS IHIIMX O3HAaK 3MINHIOIOTh 3HAHHS, 110 Y4YHI Oayuwnu B
J€MOHCTPAIIHHOMY JTOCII/I.

BukonaHHsSI XIMIYHMX JOCHIIB 3 METOIO MOBTOPEHHS HA TMOYATKy YPOKY Mae
OCHOBHOIO METOI0 BCTAaHOBJICHHS 3B’SI3Ky MIXK YK€ BUBUEHUM 1 THUM, 110 Mae OyTH
BuBUYeHe. Hanpukian, nepes BUBUEHHSIM aM(QOTEPHUX T1IPOKCUAIB, X BIaCTUBOCTEN
YUHI MIJ] Yyac aKTyasi3allii OMOPHUX 3HAHb BUKOHYIOTH JIAOOPATOPHI JOCHIIU IIOA0
B3a€MO/I1i JIYT1B Ta HEPOZUMHHUX OCHOB 3 KUCIOTaMHU.

VYYHIBCBKMII €KCHEpPUMEHT 3aCTOCOBYETHCS 1 MiJ 4Yac Yy3arajibHIOKYOro
MOBTOPEHHS ISl YTOYHEHHSI C()OPMOBAHUX MOHATh, 3BE/ICHHS 1X Yy MEBHY CUCTEMY 1
BCTaHOBJICHHS 3B’SI3Ky MUK HuUMH [224]. JIns 1bOrO YTOYHIOIOTH 3MICT TOHSTH,
BCTAHOBJIIOIOTh 3B S3KU 3 YSBJIECHHSMHM NMPO KOHKPETHI MPEIMETHU 1 SBHILA, 3 OJHOTO
OOKY, 13 aOCTpaKTHUMU MOHATTAMHU — 3 1HIIOTO. Hanpukian, mij 4yac moBTOPEHHS y &
kjnact TeMu «OCHOBHI KJIAaCHM HEOpPraHIYHUX CIOJYK» BaXKJIMBO, 00 Y4YHI Malu
MOXKJIMBICTh 0€3MOCEPEAHBO CIIOCTEPIraTh OKPEMUX MPEICTABHUKIB OKCUIB, OCHOB,
KHUCJIOT 1 COJIEH, BIIMIYATH 3arajibHi BIACTHUBOCTI PEYOBHUH, SIKI HaJEeXaTh JI0 LbOTO
KJIacy, 1, BapilOI0YM, BCTAHOBIIIOBATH 3B’ SI30K MIXK ITPEICTABHUKAMHU PI3HUX KJIACIB.

VY Tux BUNajKax, KOJIM BUKOPUCTOBYIOTHCS T1 CaMi pEUYOBMHHU 1 Ti cami peaxuii,

AK1 CIIOCTEPIrajJuch Mpu MonepeaAHbOMY BUBYEHHI, MOXKHA 3MIHIOBATH METY JOCIIY.
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Hanpuknaa, mig 4yac BUBUYEHHS XIMIYHMX BJIACTMBOCTEH KHCIOT y 8 Kiacl y4Hi
CHOCTEpIraloTh  JE€MOHCTpYBaHHs jgociigy B3aemonii kynpym(Il) oxcugy 3
CyJlb(paTHOIO KHUCIOTO JJIsi 3’sICYyBaHHSI peakilli oOMIHYy 1 B3a€MOJII KHUCIOT 3
OCHOBHUMHM OKcHuaamu. Ta cama peakilisi Moxke OyTH BHUKOpPUCTaHa 1 T Yac
MOBTOPEHHS, ajieé BOHA Ma€ BUKOPUCTOBYBATHCS AJiA JIOBEJEHHS TOrO, IIO: a) Ie
copaBal ocHOBHUM okcup; O0) mo e — kynpyM(ll) oxcua, a He OKCUJ 1HILOTO
MeTalliyHOTO eneMeHTa. [lpum Takiii MOCTAHOBIII METHU JIaOOPATOPHOIO JOCIITY
pO3yMOBa JIsUIBHICTh YYHIB CIPSIMOBaHAa HE HAa MPOCTE MOBTOPECHHS Ta 3MIITHEHHS
NPaKTUYHUX HABUYOK, a HA PO3BUTOK JIOTIYHOIO MHCIEHHS, Ha MOCUJICHHS
y3araJibHeHb, 00 TOJII SIBUILIA PO3TISAJAIOTHCS B PI3SHUX CUTYaLlIsIX.

Otxe, 1a00OpaTopHi AOCHIIU AK BHJl YYHIBCHKOTO XIMIYHOTO €KCIEPUMEHTY
BUCTYMAIOTh BAXJIMBUM METOJOM HaBuaHHs Ximii. JlaGopatopHi pociiau
MPOBOJSATHCA B MPOLEC MOSICHEHHSI BUMTEIEM HOBOTO MaTepiay 3 METOK HaOyBaHHs
YYHSIMM 3HaHb 1 yMiHb a00 B mpoiieci O0eciiu 3 METOK0 MOBTOpeHHs. JlabopaTopHi
JOCIIAM  KOPOTKOYACHI, BOHM HE O030pOIOIOTh YYHIB JIOCTaTHBOIO  MIpPOIO
€KCIIEpPUMEHTAIbHUMU YMIHHSIMU 1 HABUUKAMHU.

Ak mokazano AOCHIIKEHHS, 3 METOI0 BJAOCKOHAJIEHHS METOJUKH MPOBEICHHS
7a00paTOPHUX JOCIIIB BAPTO IIMPIIIEC BIPOBAKYBATH: 1) IPpOoOIEeMHI, TOCTITHUIBKI
nabopaTtopHl JOCHIAW; 2) pi3HI BHAM CaMOCTIMHMX POOIT TMI0JI0 BUKOHAHHS
7a00paTOPHUX JAOCHIAIB; 3) BUKOHAHHS EKCIEPUMEHTY 3 MaJIUMH KUIbKOCTSMHU
peuoBHH; 4) 3aCTOCYBaHHS IPYNOBOL AISUTHOCTI YYHIB.

3.3. MeToauka npoBeieHHS MPAKTHYHUX POOiT

OOrpyHTyBaHHSI TEpMIHY «IpakTH4YHa poOoTa 3 XiMmii» HamMu JaHo B 1.1.4.
«Knacudikaiiss HaB4aIBHOrO XIMIYHOIO E€KCIEPUMEHTY». Tenep BUHUKIA MOTpeda
JaTH BU3HAYEHHS bOTO MOHSTTS.

Y wMeroauuHii JdiTepaTypi € YMMalo BHU3HAUYC€Hb IHOro MOHATTI. Tak,
B. H. Bepxoscekuii ta A. JI. CmupnoB [75, c¢.23] 3a3HaudaroTh, 10 MNPAKTUYHA

poOoTa € O00OB’SI3KOBUM BHJOM HABUAJBHOI'O EKCHEPUMEHTY, 3a SAKOIO YYHI
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BUKOHYIOTh CaMOCTIMHO XIMIYHI JOCHIAM MNPOTATOM 1-2 ypoKiB Micisi BUBYEHHS
temu abo po3ainy. 3a H. M. Bypuncekoro [40, ¢.122], npakTruyHa podoTa — 1€ BH]
CaMOCTIHHOI POOOTH, 110 MA€ €KCIEPUMEHTAIbHUN XapakTep 1 MPOBOAUTHCA BECH
ypok abo HaBiTh aBa ypoku. P.I'. IBanosa, T. 3. CaBuu, 1. H. Ueptkos [184, c.27]
3a3HA4YalOTh, IO MPAKTUYHI POOOTH mepeadavyaroTh MPOBEACHHS JOCTIIIB IS
BJIOCKOHAJICHHS 3HaHb 1 BMiHb, iX MEPEBIPKH 1 HA SIKI BIABOAMUTHCSA BECh YPOK abo
1IBa YPOKH.

Mu 3romHi 3 THM, HIO HaBEIEHI BHU3HAYEHHS B OCHOBHOMY IIPAaBUIIBHO
3a3Ha4yarOTh, 10 MpakTH4YHa  poOoTa: 1) IOBroTpuBaIMil  E€KCIIEPUMEHT;
2) IPOBOJIUTHCS. TIPOTSTOM YPOKY; 3) BUJ CaMOCTIiiHOT poOoTu yuHiB. BomHouac
HaBEJICHI BHM3HAYEHHS NOHATh «IpPaKTHYHA poOoTa» He BiAoOpaxaroTh: 1) MeTy
JOCHiJIIB; 2) pojib IHCTPYKLIN MipydyHUKa. 3 OrJsy Ha II¢ MH HaBOJUMO
y3araJibHeHe BU3HAUEHHS MOHATh «IIPAaKTUYHA pOOOTay.

Ilpakmuuna poboma — 1€ METOJ HaBUaHHA XiMli, SKUA nependayvae
CaMOCTIHHE BHUKOHAHHS YYHSMH JIOCHIJIIB MPOTATOM YPOKY 3a IHCTPYKIIIEIO
migpydyHrka abo 0e3 Hel miciisi BUBUYEHHS TeMH ab0 po3JUTy Kypey XiMii 3 METOR
BJIOCKOHAJICHHSI B’K€ HaOyTHX 3HAHb 1 yMiHb, PO3BUTKY BMIHb 3aCTOCOBYBAaTH 3HAHHS
Ha MpakTHIli Ta 1x mepesipku [32; 150; 239].

OcHOoBHa MeTa MPAaKTHYHUX poOIT — BIOCKOHAJIEHHSA, 3aKpIIJICHHS,
KOHKpeTu3allisi Bxe Ha0yTHUX 3HaHb 1 BMIHb Ta iX THIE€peBIpKa, 3a3Hayae
H. M. Bypunceka [40, c.122]. B. I1. I'apkynos [238, ¢.102] 3a3nauae, 110 3aBJaHHS
MPaKTUYHUX POOIT MOJSATAE y BAOCKOHAJIEHHI EKCIIEPUMEHTAIBHUX YMIHB 1 HABUYOK
yuHiB 3 ximii. 3a I'. M. UepnoOenbchkoto [359, c.85], mpaktuuni poOoTH — 4iTKa
cuctemMa (opMyBaHHs NpakTuyHUX yMiHb yuHiB. M. C. Ilak [254, c.144] Bu3Hauae
Takl OCHOBl JMJAKTHYHI LIl MPAKTUYHUX POOIT: 1) BAOCKOHAJEHHS BHBYEHOIO
Marepiany; 2) po3BUTOK YMiHb 3aCTOCOBYBAaTH XIMIYHI 3HaHHA Ha MpPaKTULL;
3) popmyBaHHsI 1 BIOCKOHAQJCHHS TNPAKTUYHUX CKCIICPHUMEHTAIBHUX  YMiHb.
K. 4. ITapmenoB nuiie: «I'010BHa MeTa NPAKTUYHUX POOIT — 1aTH yYHSIM KOHKPETHI
VSBJIEHHS MpPO PEYOBMHM 1 SIBUIIA, LI0 BUBYAIOTHCS, 1 MNPULIEIUTH MPAKTUYHI

HaBUYKH Ta YMiHH» [259, ¢.292].
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3.3.2. Memoouka opzanizauii i npogedeHHs NPAKMUYHUX POOImM

Ha BinMiny Bix 1abopaTOpHUX MAOCHIAIB MPAKTUYHI POOOTH MNPOBOASATHCS
BiJIpa3y >K MiCJsl BUBYEHHS BIANOBIIHMX MUTaHb MPOTpaMH, SIKOICh MIATEMH, TEMH
a0o0 po3/l1y, 1HAKIIE BOHU BTPATATH CBOIO METOAWYHY IIHHICTh. Y4YHI BUKOHYIOThH
JOCIIAM Ha OCHOBI BXKE BIIOMOTO iM Martepiaiy, BOHHM 3a3JaJI€Tib 3HAIOTh, 1110 BOHU
OyayTh BUKOHYBATH i Yac HACTYMHOI mpakTU4HOi pobotu. JlabopatopHi pociiau
MPOBOJATHCA MMl YaCc BHUBYEHHS HOBOIO MaTepiayly, a NPaKTU4YHI poOOTH — BKeE
BHUBYEHOI'0, TOMY BUKOHAaHHS JJAOOPATOPHUX JOCIIJIIB HE OLIHIOETHCS, & MPAKTHYHI
poOOTH MatOTh KOHTPOJIOIYHI XapakTep, BUKOHYIOTHCS Ha OLIHKY.

JlopeyHo 3a3Ha4YuTH, 110 B JOPEBOJIIOLIMHIN CcepemHid MIKOAl MpaKTUYHI
poOoTH 3 XiMIi YacTO MNPOBOAMIUCH 1032 3B’SI3KOM 3 OCHOBHUM KypcoMm. Y
pea’dpHUX YUYWJIMINAX, HAMNPHUKIAJA, MPaKTUYHI POOOTHM MPOBOAMIMCS MICIA
3aKIHYEHHS KypCy 1 HaBiTh B pi3HMX Kjacax (Kypc BUBYaBcs y V Kjaci, a IpakTUYHI
po6otu mpoBoawinck B V1) [259, c.286]. Lle 3acBimuye, 10 MNpakTUYHI POOOTH
MPOBOJIMIIUCH 32 METOJIMKOIO BUIIMX HABYAIBHUX 3aKJIa/1B, 30KpEMa YHIBEPCUTETIB,
7€ CTYJIE€HTH BUKOHYBAJIM MPAKTUYHI POOOTH JUIIE MICIS TOTO, SIK MPOCIYyXaroTh
3arajJbHUM Kypc XIMii.

VY Mertonuul MpoBeAEHHS MPaKTUYHUX POOIT MOXHA BUIUIUTH TakKl €Talu:
1) miAroToBKa Y4MTENS Ta YYHIB J0 MPAKTHYHOI poOOTH; 2) MpOBEIEHHS POOOTH;
3) miacyMku po6otu. ['oTyroum npakTHYHY poOOTYy, BUMTENIb TOTY€E OOJIaHAHHS,
PEaKTUBH, MOCYA A KOKHOTO yuHd. OKpiM TOro, BUMTENb MONEPEAKAE YUHIB MPO
MpPaKTUYHY poOOTYy, i TeMy, TEOPETUYHUU MaTepial, IO CTOCyeTbcs poboTH. o
NPaKTUYHOI POOOTH YYHI TMOBTOPIOIOTH TEOPETUYHUM MaTepiall, BHUBYAIOTH
THCTPYKIIIIO 3a MiIPYYHUKOM IOJ0 TEXHIKM BUKOHAHHS AOCTIAIB. SIKIIO MpakTU4YHA
po0oTa CTOCY€TbCS PO3B’SI3YBaHHS EKCHNEPUMEHTAIBHUX 3aJad, 3alHuCylOTh B
poOOUMii 30IIUT iX PO3B’SI3aHHS.

VYV «lIpaktuyHux 3aHATTAX 3 HeopradiyHoi ximii» C.I'. [llamoBanenka Ta
JI. O. Iyounina [363] BuMora momnepeaHbOi MiATOTOBKM Y4YHIB JIO IPOBEICHHS
EKCIIEPUMEHTY € HEOOXIJHOI0 YMOBOIO Maibke KoHO1 poboTu. CyTh momnepenHboi

NIATOTOBKH YYHIB JI0 MPAKTUYHUX POOIT CXapaKTepU30BaHa aBTOPAMHU TaKUM YUHOM:
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«... 1. [Ilo6 3a BigBeE€HUI HA MPAKTHYHI 3aHATTS Yac 3pOOUTH OUIbILE POOIT 1
IpUYOMY YCIIIIHO, TOTYWTECh 1O HHUX BJIOMAa: a) NOBTOpIOWTe mnaparpadu
niApy4yHUKa, Bka3zaHi B po3aunl «llomepeaHss miAroToBka»; ©) BUBYITH OIKC
MaiOyTHIX poOIT 1 CKJIAJITh IJIaH BUKOHAHHS iX; B) MPOAYMalTe BCl 3aCTEPEIKEHHS
BiJl HECUYACHUX BHUIIAJIKIB; I') BUBUITh BKA31BKU JIO MPOBEICHHS THX omepallii (MamTh
Ha yBa3l (UIBTpYBaHHS, BUIAPIOBAHHS, 3BAXKYBaHHSA 1 T.1.), SKI TPaIISIOTHCS
BIIEpIIIE.

2. Oco0IMBO CTapaHHO TOTYHTECh 1O PO3B’SA3YBAHHS EKCHEPUMEHTAIBHUX
3a/1a4: a) peTelbHO CKIAAITh IUJIaH BIAMOBIIHUX JOCHIAIB, ©) CKIaAiTh CIHCOK
NOTPIOHUX N1l pOOOTH pEeaKTHUBIB, MaTepiaiiB, HOCYAY 1 00JIaJHAHHS.

Ile HEOOX1AHO ISl TOTO, 1100, MPUIIIOBIIM HA MPAKTHUYHE 3aHSTTS, BlApasy
noyuHaTH podoTy» [363, ¢.9].

3a3HayeHl BKa3IBKM € JOCUTh YITKMMM 1 JetambHuMU. CucTemaTuyHe 1
peTesibHe X BHUKOHAaHHsS, O€3yMOBHO, CHPHUSTHME JIOCATHEHHIO MO3UTUBHUX
pE3yNbTATIB.

VY nocibuuky nns Buutenis B. H. BepxoBcbkoro [69] moBa mpo miaroToBKY
VYHIB 70 Ja0OpaTOpHUX JOCHIAIB HE WHIe, OCKUIBKM JOCTIAM Ha J1a00paTOpHUX
YpOKax MPOBOASTHCS, KOJW MaTepiajl YYHSMHU 1€ He 3acBOoeHMi. BkaziBku 11010
MONEPEIHbO1 MIATOTOBKM YYHIB J0 NPAKTUYHUX POOIT € B MiAPYUYHHUKY 3 XIMIi AJis
8-10 maciB  cepeanboi  mkonu 0. B.  Xomakosa, JI. O. I{BeTkoBa,
C.T. lanoBanenka, /1. A. Emmreiina [347, ¢.367]. BkasiBku 11010 MONEpPEIHBOT
MNIATOTOBKM J0 MPAaKTUYHUX poOIT, il MeToaMKa OmucaHl B MIAPYYHUKY
O. I. Acraxosa, C. 4. Packina, O. M. Pycbka [17].

JocBin poOOTM BYMTENIB XiMIi, CHOCTEPEXKEHHS 3a YYHSIMU TIJ Yac
MNPaKTUYHUX POOIT NEPEeKOHY€E, L0 TUIBKM 3a YMOBH PETEIbHOI MONEPEeIHbOI
MIATOTOBKH YYHIB IPAKTUYHI pOOOTH JaI0Th MO3UTUBHUMN pE3yJIbTaT.

[lepenik nmpakTUYHUX POOIT 3a3HAYAETHCS B MPOrpaMax 3 XiMii 3 KOKHOI TEMH,
a ONUCU TEXHIKM E€KCIIEPUMEHTY HAaBOJATHCS B IIKUIBHUX NIAPYYHUKAX 3 XIMIL.
Haii6inb1u nommpeHuii onuc NpakTUYHUX POOIT B MIKIIBHUX NIAPYYHUKAX 3 XIMII SIK

n0J1aToK i pyopukoro «IIpakTruni poOOTH» HANMPUKIHII NIAPYUHUKA.
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SKi BUMOTH CTaBISATHCSA 0 IHCTPYKLINA ISl IPAaKTUYHUX POOIT YUHIB 3 X1MI1i?

K. 5. ITapmenoB  [259, ¢.290-293] BHOKpEMJIIOE HACTYHHI BHMOTH [0
IHCTPYKIINA I MPaKTHYHUX PoOiT: 1) IHCTpyKIii MalTh BpPaxoBYBaTH 3arajbHy
NIATOTOBKY YYHIB 3 XIMIi, CTYIiHb OMAHYBAHHS TEXHIKM E€KCIIEPUMEHTY Ta BIKOBI
0COOJIMBOCTI YYHIB; 2) KOHCTPYKIlisl TIPUIaay, YMOBU MPOBEACHHS JOCTIIY MAarOTh
Oytu Taki, 1mo0 jgocmig Oe3mepedHo BIABaBCS;, 3) IHCTPYKIII MarOTh CIPHITH
CaMOCTIMHIN poOOTI ydHs 1 OyayBaTucs TakUM YHMHOM, I[I00 HE BHUMAararu
J0JTaTKOBUX MOSICHEHb YUUTENS, HE YCKIIAIHIOBATH POOOTY yUHS.

3 omminy Ha 1e, K. . IlapmenoB [259, ¢.293] BHOKpeMITIOE CKJIQJHUKHU
IHCTPYKIIIT JUIsl MPAaKTUYHUX PpoOiT 3 Ximii: 1) meperik HeoOXigHOTO JabopaTOPHOTO
oOJIaJTHAHHS 1 PEaKTHBIB; 2) BKA31BKH JIO MPOBEICHHS PoOOTH (30MpaHHs MPHUIIAiB,
noji1 poOOTH Ha OKpemi cTamii i T.1.); 3) BKa3iBKH, SK BUYMHUTH 3 OJICPKAHUMU
peuoBHHaMU; 4) BUMOTH JI0 3BiTY; 5) BKa3iBKHU 11010 TPUOUPaHHS 001 THAHHS.

VY Ppi3HHX NOCIOHMKAaX JJIs BUMTENIB, MIIPYYHHKAX 3 XIMIl LI €JIEMEHTH
THCTPYKIIIT 3HAXOJATh PI3HOMaHITHE BUpaXeHHs. Tak, B MIAPYYHUKY 3 HEOPraHIYHO1
ximii aBTopiB lO. B. XonakoBa, C.I'. [llanmoBanenka, [I. A. Emmreiina [345] €
JOTIOBHEHHS B IHCTPYKIIIi 10 MPAKTUYHUX POOIT — 3aCTEPEKEHHS 00 JOTPUMAHHS
npaBui TexHiku Oesneku. Y niapyunuky H. M. Bypuncekoi, JI. I1. Beauuko [45] €
TaKUi €JIeMEHT I1HCTPYKIIl Uil NPAaKTUYHUX pOOIT, SK 3alUTaHHS W 3aBIAaHHS.
€. A. Apmancekuii [10] nmponoHye IHCTPYKIUIT 10 IPAKTUYHUX POOIT B TyMaHITapHUX
KJlacax  JIOMOBHUTU  KYJbTYpPOJIOTTYHUMHU EKCKypCaMH. T. C. Hazaposa,
O. A. I'pabeupkuii, B. M. JlaBpoBa mOpONOHYIOTh 10 IHCTPYKLIi BKJIIOYHUTH METY
npakTU4YHO1 pobotu [246, ¢.111].

Mu noromxyemocs 3 nymkoro K. f. [lapmeHoBa 1mon0 CKiIaaHUKIB IHCTPYKIIL
10 mpakTuyHOi poOoTu. Ilepenik HEOOXiTHOTO OOJaJHAHHS, PEAKTHBIB CHPUSITUME
Kpauliil miroToBLI BUUTENS Ta YUYHIB JO MPAKTUYHOI poOOTH. 3acCTEpeKEHHS L1010
JOTPUMAHHSI MPaBWJI TEXHIKM O€3MeKM Ha AaHIi NpakTU4HIA poOOTI CHIpUSTHME
OXOPOHI MpaIll y4HiB Ha ypoilil. Bka3iBku, sik BUMHUTH 3 OACPKAHUMU PEUYOBHUHAMH,
COPUATUMYTh peaii3alii NUTaHb yTWUJI3alli BIAXOJIB BUPOOHHULTBA, PO3B’A3aHHIO

MUTaHb EKOJIOT1l XIMIYHOTO EeKCIEPUMEHTY, O€peXJIMBOMY CTaBJICHHIO 0
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oOnaaHaHHs. Bka3iBKM 11040 NMpuOHMpaHHs OONaJHAHHS CHPUATUMYTH TPYAOBOMY
BUXOBAHHIO YYHIB, iX OXalHOCTI.

[IpakTruHa poOoTa pPO3MOYMHAETHCS 3 aKTyali3allii 3HaHb YYHIB 3 TEXHIKU
eKCrepuMeHTy aAaHoi pobotu. Kinpka y4HIB 1HOOPMYIOTH Mpo Xia poOoTH,
oOnajHaHHs, TMOCIIIOBHICTh BHMKOHYBAaHMX olepauid, XiMmi3m mpoueciB. [loTim
YUHUTEb Ja€ HACTAHOBH IOAO MOCIIJOBHOCTI pOOOTH Ta MPOBOJIUTH IHCTPYKTAX 3
TexHiku Oe3neku. L{g miaroroBuya podboTa moBMHHA 3aliMaTu HebaraTo yacy.

Kopuctyrounch iHCTpYyKIIi€t0, Y4HI BUKOHYIOTh IPAKTHYHY pOOOTY.

BuuTens yBaXXHO CTEKUTH 3a AOJEPKAHHIM YUHAMM MPaBUII TEXHIKU O€3MEKH,
MPaBUJIBHUM BUKOHAHHSIM OKpPEMHX IMPHUIOMIB pOOOTH, HAJA€ JOMOMOTrY Y4YHSIM, IO
il moTpeOytoTh. KO 3HAYHA YAaCTUHA YYHIB MPUIYCKAETHCS TUIOBUX IMMOMUIIOK,
YUHUTENb MPUIUHSAE POOOTY 1 MOACHIOE YUHAM, K X yCyHYTH. KpiM 1bOTrO, BUMTEND
crocrepirae 3a poOOTOI0 MEBHOI I'PyNd Y4YHIB 3 THM, IIO0 OIIHUTH iX BMIHHSA 1
HaBUYKHU. BunTenio B bOMY BHMMAJKYy JONOMAarae CrheliaJibHUM 30LIUT A OOJIKY
YMiHb 1 HABUYOK YYHIB 1 BUSIBJIEHHS 1X po3BUTKY [95, ¢.33-34]. B upomy 30muTi 11s
KOXHOI MPAaKTUYHOI POOOTH BIABOJUTHCA CTUIBKM CTOPIHOK, CKUIBKHM MapajelbHUX
KjaciB Oyne ii BUKOHyBaTH. Ha ocTaHHiN HOro CTOpIHLI 3BEpXy IO TOPU3OHTAII
HABOAMUTHCS NEPEJIK MPUHOMIB 1 ONepallii, sIKi y4HI MOBUHHI BUKOHATH MPOTITOM
nIaHoi poOOTH, 3J1iBa — O BEPTHKAJI — 3alMCYIOThCS PI3BUILA YUHIB KOKHOIO KJIacy
(Ha okpeMiil cTopiHil). B KiiTHHAX, 1110 YTBOPIOIOTHCA BHACIIIOK MEPEXPELyBaHHS
TOPU30HTAIBHUX 1 BEPTUKAJIBHUX JIIHIMA, TO03HAYAE€TbCS YMOBHUMHU 3HaKaMHU
HAsIBHICTH 1 XapakTep YMIHHS Y KOKHOTO YUHS, HAPUKIAJL: «+»(TUTIOC) — MPaBUIIBHO,
«—«(MiHyc) — HemnpaBwibHO, «0O»(HYnb) — Al HE BUKOHAaHA. Tak, MpU BUKOHAHHI
NpakTUYHOi pobotn «/loOyBaHHS KHCHIO B Jlaboparopii Ta BHUBYEHHS MOro
BJIACTUBOCTEH» 3a YMHHMUMH Tporpamamu 3 Ximii [296, c¢.12] mepenik nid —
7a00paTOPHUX MPUHOMIB 1 omeparliii — Moxe OyTH TakuM: 1) HacumaHHsS B TPOOIpKy
KaJiii TMepMaHTaHaTy, 2) BKIQJaHHS J>KMyTKa BaTH B MpOOipKy; 3) 3aKpUBaHHS
npoOipKU KOPKOM 3 Ta30BiIBIIHOIO TPYOKOIO; 4) mepeBipka TepMETUIHOCTI TIPUIIATY;
5) 3akpiruieHHs MPOOIPKK B IITATUBI; 6) MOBOKEHHS 31 CIIUPTIBKOIO; /) HArpiBaHHs;

npoOipku 3 Kaiiii mepmaHraHatom; 8) mepeBipka BHUIUICHHS KHCHIO; 9) 30MpaHHs
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KUCHIO B CKISHKY; 10) canroBaHHsS BYIJIMHKH B KUCHI; 11) mopsigok i unmctora Ha
poOouomMy wmicii. Takuil miaxif Jae MOXKJIUBICTb KOXHY IMPAKTHUYHY pOOOTY, SKY
y4€Hb BUKOHYE CAMOCTIHHO, IEPEBIPUTH i OLIIHUTH HE TUIBKH 32 PE3YJIbTATOM, a U 32
MPOLIECOM ii BUKOHAHHSI, BPAXOBYIOUM C()OPMOBAHICTh MPAKTUYHUX YMIHb yUHS.

[licnss BUKOHAHHS MNPAKTHUYHOT POOOTH KOXEH YYE€Hb Yy 3OMIMTI s
MPaKTUYHUX POOIT CKJIaaae 3BIT. 3BIT NUIIYTh B Kiaci. [HOI BUMTEN1 HE BUMAraroTh
BiJl Y4YHIB CBO€YACHO, 0XailHO, KOPOTKO, aJjie¢ 3MICTOBHO CKJIaJIaTh 3BIT, JO3BOJISIIOThH
MUCATU Ha ypoIll YePHETKH, a MOTIM BJIOMa NepenucyBaTH HauucTo. Lle mosicHoeThCs
HEJIOOLIHKOI0 HUMH HaBYalbHOI POl caMoOro MIpouLecy CKiIaJaHHs 3BITY. Bapto
nam’siTaTH, 10 CKJIaJal0uu 3BIT, YU4€Hb BUMTHCS KOPOTKO BUKIIAJIATH TE, 1[0 3pOOUB 1
AK1 pe3yJbTaTH OJep>KaB BHACHIIOK poOotu. llepenaBanHs y mnuchbMoOBIH (opmi
HAWTOJIOBHIIONO 1 HaWICTOTHINIOTO 3 YChOro 3pO0JIEHOrO Ta MOMIYEHOrO,
BUSIBJICHOTO B €KCIEpPUMEHTI, sk 3a3Havyae H. M. bypuHcrka, — Hajae pesyiabTraram
po0OOTH YITKOCTI, cripusie 1OOpOMY 3aCBO€HHIO Matepiany [40, c.125].

VY MeroauuHii JaiTepaTypi JaBHO BU3HAYEHO, 10 CKJIaJaHHS 3BITY YUHIMU PO
BUKOHAHY MPAaKTHUYHY POOOTY € 000B’s13k0BUM. «Ili1 yac mpakTUYHUX pOOIT, — MUILIE
O. A. I'pabenbkuii, — y4yH1 3alUCYIOTh CIIOCTEPEKEHHS, POOJISATh MAIIOHKU TPUJIALIB
1 T.1. Bce e moBUHHO BWIMTHCA y (OpMYy 3BITY IPO BUKOHAHI poOOTH, 1HOAL 31
3aCTOCYBaHHSIM MEBHUX CTaHAAPTHUX (opM. Taki 3BITH CIMOHYKAIOTh YUHS YBa)XHO
CTaBUTHCS JJO pOOOTH, MPUBYAIOTH MOTO JI0 YITKOCT1, 0XalHOCTI OUIBIION MIPOIO, HIXK
MU CHIOCTEPIraEMO B 3amucax, siki BeAyThCsl HAIIMMHU YUYHSIMU IT1]1 4ac J1abopaTOpHOTO
ypoky» [105, ¢.58].

XapakTep MUCbMOBOTO 3BITY NOBHUHEH YITKO BU3HAYATHCS IHCTPYKLIEK. «3BIT
Mmae cknagatucs, — nuie C. I'. [llanoBaneHko, — 31 cXeMaTUYHOTO MaJIOHKA pUJIaay,
3aMKCy CIIOCTEPEKEHD, MOSCHEHHS pPe3y/bTaTiB, BIAMOBIA1 HAa 3aIUTaHHS, IOCTABJICH] B
THCTPYKIIIi, 1 3a1IUCY BUCHOBKIB. 3BITH MalOTh OyTH CKJIaJIeHl 0XaiiHO, KOPOTKO, SICHO 1
BUYEPIHO. YUUTENb MA€ CHUCTEMATHUYHO MEPEBIPATH MUCHMOBI 3BITH, MOSICHIOBATH
MOMUJIKM B HUX 1 Ha KpallMX 3pa3kax HaBYaTH, sK iX ckinagat» [363, c¢.53].

3BITH MalOTh O0OB’SI3KOBO MICTUTHU MOSICHEHHS SIBUILL, K1 CIIOCTEPIraal y4YHI Mif

4yac BUKOHAHHS JOCHIAIB. Y MPOTUIEKHOMY pa3l yuHI OyAyTh MEXaHIYHO BUKOHYBAaTH
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BCl olepallii, HE 3aMUCIIOIYMCh HAJ CYTTIO SIBUI Ta iX npuuuHamu. llosicHeHHs
CHOCTEPEXKYBAaHUX SBHUI 1 (POPMYJIOBaHHS BHUCHOBKIB PO3BHUBAE JIOIIYHE MUCICHHS
YUHIB, MJBUIIYE AKICTb iX 3HaHb, — 3a3Hauae K. f. [Tapmenos [259, ¢.302].

VY mnocioHuky nans BuuteniB «lIpakTWyHi 3aHATTS 3 HEOPraHiyHOI XIMii»
C. I'. lllamoBanenko Ta JI. O. lyounin [363, c.11] garoTh AetanbHy IHCTPYKIIIIO s
YUHIB PO T€, SIK CKJIAJJaTH 3BIT.

Ha Hamy aymky, B 1ii 1HCTpYKI[ii MOXHa OyJio O 3aJIMIIUTH 11’ ATh MYHKTIB, 1X
BIIKOPEKTYBAaTU 1 BOHA O IUIKOM 3aJ0BOJIbHSIA O METOAMYHUM BUMOram. Mu He
MOTOXKYEMOCST 3 JAYMKOIO aBTOPIB IHCTPYKUII MPO HEOOXITHICTh YYHSAM JIaBaTH
MUCHbMOBI BIATOBI/1 Ha 3alMTaHHA, SIKI € B IHCTPYKIi. XapakTep 3aluTaHb MOKE
OyTH pI3HUM: JIONOMDKHI, KOHTpOJIOKOYi. JIOMOMIXKHI 3alUTaHHA CHOPUSIOTH
aKkTyasdi3alli OMOPHUX 3HaHb. A KOHTPOJIOIOUl 3alUTaHHA Y4YHI 3MOXYTb
BUKOPHUCTATH JJIsI CAMOKOHTPOJIIO.

O. L. Acraxos, C. 4. Packin, O. M. Pyceko [17] B miapyuHuky 3 Ximil ais
YV4HIB 7-8 KJIaciB MPOMOHYIOTh YYHSIM 3alKMCH B 30LIMTI BecTH y (popmi Tabiuii 3
TakuMH rpadamu: 1) mo 1 sk nepeadavyeHo 3poOUTH; 2) CIIOCTEPEKEHHS IMiJl Yac
NpOBeIeHHS A0CHiiB; 3) BUCHOBKH. OKpiM TOr0, aBTOPU MPONOHYIOTH MepIny rpady
3anoBHIOBaTH BAoma. Pobutu 1e cnig sikomora kopotiue. Jpyry 1 Tpetio rpadgu Tak
caMO KOPOTKO, aJIe YITKO 1 3p03yM1JIO, CJIiJT 3alIOBHIOBATH Mija yac pobotu. [{inHuM B
Ui 1HCTPYKLIi, Ha HaAIly JAYMKY, € JOMallHs MiJrOTOBKa Y4YHIB, MNOMNEpPeIHs
MNIATOTOBKA YYHSAMHM 3MICTy poOoTu. OmpailoBaHHs Y4YHSMHM IHCTPYKUIi 3a
MNIAPYYHUKOM, 3alUCH TOCHIJOBHOCTI BUKOHAaHHA POOOTH CHPUATHMYTH KpaloMy
CHOCTEPEKEHHIO MPOLECIB 1 ABUIL, 3MICTOBHOMY O(OPMIIEHHIO CIOCTEPEXKEHb, a i
BIJIITIOBITHO BUCHOBKIB.

Bka3ziBku yyHSM 1100 TaOJIM4YHOI (POPMHU CKIIaJlaHHA 3BITY MPO NPAKTUYHY
pobory € B migpyunuky 3 ximii  FO. B. Xomakoma, JI. O. I{BeTkoBa,
C.T. IllanoBancHka, 1. A. Enmreitna [345; 3471, 10. B. Xonakona,
J. A. Enmreitna, I1. O. I'mopizosa [346].

[IpakTrka mokasye, 1o 10 (GOpMH 3BITY HE CTABISITHCA YKOPCTOKI BUMOTH:

JIesIK1 BUYUTEIN1 MPOIOHYIOTH ohopMisiTu 3a rpadamu (Ha3Ba JOCTIAY, METa 1 BUXIJIH1
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PEYOBUHHU, YMOBU PEAKIliN, CIIOCTEPEIKEHHS, BUCHOBKU 1 PIBHSIHHS peaki(ii), 1HII —
JO3BOJIIIOTh CKJIAJIaTW 3BIT y BUIVISIAI PO3MOBiNAl, J€ y4YHI ONHMCYIOTh XiJ poOOTH,
CIOCTEPEKEHHS 1 BUCHOBKHM, ILIE 1HIII — BIAAAIOTh NepeBary opOpMIIEHHIO 3BITY Y
BUMIISIAL TaOnuui 3 TpboMma KojoHkamu: «lllo poOumm», «lllo cnoctepiramm,
«IlosicHEHHsI CIOCTEPEKEHDb 1 BUCHOBKH.

Henockonanicte Takux ¢opm 3BiTy, sik 3a3nadae H. M. bBypunceka [40,
c.125], oueBnaHA: B OAHMX BHUIMAJKAX y4YHI HISIK HE 30pIEHTOBaHI BITHOCHO TOTO,
oo 1 SK OMMCYBaTH; B IHIIMX — TpadapeTHi rpagu — KOJOHKM HE J0 BCIX
npakTuuHux poOiT mpuaatHi. H. M. bypuHcbka 3a3Hadae, 1O JOLUUIBHOK CIiJT
BBaXaTU Taky (opmy 3BITY, sika HaiO1JbllIe 3aJ0BOJIHIE BUMOTaM PO3BUTKY
V4HIB y mpoieci HaB4yaHHs. Lle Moxke OyTu, Hampukiajg, KOPOTKHM 3BIT Mpo
NpPaKTUYHY poOOTy, MiA 4Yac CKJIaJaHHSA SKOTO y4€Hb MOBHHEH JOTPUMYBATHCS
MEBHOI MOCHIIAOBHOCTI: 1) JaTa BUKOHAHHS, HOMEp, Te€Ma MNPAKTUYHOI pPOOOTH;
2) meta; 3) Ha3Ba KOXHOTO JOCHiNY; 4) KOPOTKHI OMUC X0y MOCHITy (PUCYHOK
Npuiiaay, SIKIIO 1€ MOTpPiOHO) 3 000B’SI3KOBUM 3a3HAUYEHHSIM BCIX CIIOCTEPEKECHBb
(yTBOpeHHs1 a0 PO3UMHEHHS Ocaay, 3MiHa KOJILOPY, BUJUICHHS rasy, Horo 3amax,
TeTJIOBUM e(eKT peakiiid ToI0); S5) MOSICHEHHS CHOCTEPEXKEHb 1 PIBHIHHS
BIINOBITHUX peaKI(iif; 6) BUCHOBKH.

3azHayaT OKpeMO OOJIaJHAHHS 1 pEeaKTUBM HE OOOB’A3KOBO. 3aMMCYIOUd
KOPOTKO XiJI JOCHIAy, YU€Hb BKaXKe, SIKUMHU PEaKTUBaMHU 1 SKUM OOJIaJHAHHSIM BiH
Ipy LbOMY KOpPUCTYBaBcs. B OkpeMHX BUMNaAKax OMNHUC XOAY JOCHILY MOXe OyTH
30BCIM KOPOTKHM, SIKIIIO BIH BUMarae HacaMIiepes HasisBHOCT1 pUCYHKIB (1oAaTok b).

3BIT Mae OyTH UIIOCTPOBaHMM MalIOHKaMU NPWIAAIB 1 OKPEMHUX CTaJii
nocminiB. Jlo xapaktepy 1 SKOCTI MAaJlOHKIB BHCYBAlOThCS TIE€BHI BHUMOTHU —
NPaBUWIBHICT, 300paK€HHA 1 B3AaEMHOTO pO3TAIlyBaHHA YacTUH MPUIIAJIB,
CHIBBIIHOUIEHHS iX po3MipiB. He ciig 103BOMSATH Y4YHSM KOIIKOBAaTH MAJIFOHKU
npwiaaiB 3 MiApy4YHUKiB. IlegaroriuyHa WIHHICTE TakuX poOIT HU3bKA. YYHIO
MPOIMOHYIOTh MajIOBaTH T€, L0 BIH 0ayuTh, T1 NPWJIAIU, 3 SAKUMHU BIH MPALIOE.
MatoHKH y 3BiTax y4HIB MaloTh OyTH B po3pi3i BiJ pyKH. 3 MpuiioMaMu MajlFOBaHHS

NpuiaaiB  Y4yHIB 3HAHOMJISTH M 4Yac JIEMOHCTPYBAaHHS JOCHiAIB, BUBUYCHHI
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BiHacTuBocTel pewoBuH [239, ¢.92-100]. Jlnga 3amanbOBYBaHHS NpUIIALIB
BUKOPHUCTOBYIOTH I1a0JIOHU 3 TUIacMac, SIKi MIPUCKOPIOIOTh poOOTY 11010 MaIIOBaHHS
[75, c.28; 104, c.81].

[IpaktnyHi poOOTHM y4YHIB OLIHIOIOTBCA Ha OCHOBI iXHIX 3BITIB Ta
CIOCTEPEKEHD YUUTEIS.

3BIT MpO MPaKTHUYHY POOOTY IMOBUHEH BIANOBIAATH TIEBHUM BHUMOTaM:
a) IpaBUWJIBHICTh TPOBEICHUX CIIOCTEPEKEHb, O) TOUHICTh BHUCHOBKIB; B) AKICHE
30BHIIIHE 0OPMIICHHS (PO3MIIICHHS 3aMKCIB, OXalHICTh, 3pYYHICTh UUTAHHS 1 T.1.);
I') BUCOKAa SKICThb 3apHCOBOK; J)4iTka (opmMa BUPaKEHHS MAYMKH (CTHCIICTb,
TOYHICTb, IPaBUIbHA TOOYAOBA (pa3, IpaMOTHICTB) [261, c.28].

BpaxoByrouu SIKICTb 3BITY, SIKICTb NMPAKTUYHUX YMiHb, HABUYOK 1 KpHUTEPIi
OL[IHIOBaHHS HaBYaJbHUX JOCSATHEHb YYHIB 3 XiMii, OI[IHIOIOTbCA HaBYAJIbHI
JOCSTHCHHS YYHIB 3 1aHOT MpakTU4IHOI poboTH [296, ¢.7-8].

3BITH MPO BHUKOHAHI MPAKTUYHI pOOOTH BUMTENb MEPEBIpsiE€ AO HACTYMHOIO
YpOKy, TOKH Yy4YHI J00pe mnaM’aTaroTh iX 3MICT 1 IIKaBJISThCA pe3yJbTaTamu.
[lepeBipsitoun 3BITH, BUMTENIb POOUTH HA MOJSAX 3ayBaXKEHHSI, 32 SIKUMH YY€Hb 3MIT Ou
3pO3yMITH CBOI MOXMOKH, BUIPABIIS€ XIMIYHI Ta rpaMaTHUYHl MOMUIKU. s aHamizy
pe3yabTaTiB MPaKTUYHOT POOOTHM BHUIMMCYIOTh MOMMJIKOBI BIJMOBiAl, 3a3HAaYarOTh
YacTOTy iX MOBTOPEHHS 1 TUM CAMUM BCTaHOBIIOIOTh, SIKI IOMUJIKU € TUIIOBUMHU, SIK1
MPOraJMHM B 3HAHHAX 1 YMIHHIX YUHIB.

PeryntoBanns 1 KOpHUI'yBaHHS npouecy  (opmyBaHHS, 00Ky
EKCIEPUMEHTYJIbHUX YMIHb 1 HABUYOK 3/IHCHIOETHCS HA OCHOBI MOHITOPUHTY
HaBYAJIbHUX JOCSITHEHb yuHiB 3 ximii [304].

OaHuM 13 OUISIXIB BJIOCKOHAJEHHS MPAKTUYHUX pOOIT € MpOBEACHHS iX 3
BUKOpHCTaHHAM audepeniiopanux iHcTpykiii [78; 311]. B. SI. Butopcwekuii [78,
c.54] 3a3Hauae, 1m0 AUQEpeHIIHoBaHUN NIAX11 1O BUKOHAHHS MPAKTUYHUX POOIT 3a
TaKUMU BOKJIMBUMU MOKA3HUKAMHU, K CKJIQJIHICTh 3MICTY, METOH 1 3ac00U poOOTH,
XapaKTep JI0MOMOTH, CTBOPIOIOTH CIPUSITIMBI YMOBH JJIS aKTHBI3aIlli Mi3HABAIHHOT
JISUTBHOCTI  KOXKHOTO  y4HSA, JJs peaii3auii MiJg 4Yac BUKOHAHHA XIMIYHOIO

€KCIIEPUMEHTY 1/1€1 pO3yMOBOI'0 PO3BUTKY YUHIB.
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Buxopucranua nudepenuiioBanux iHcTpykui, nwume T. B. Camodainosa, —
3HAYHO MiJBUINYE €PEKTUBHICTh MPAKTUYHUX POOIT: YUHI MPALIOIOTh 3 IHTEPECOM,
BCTUTAalOTh BUKOHATH BC1 3aBJIaHHA, 3a3HAUEHI B IHCTPYKI[ISX, CKJIaJal0Th MOBHUU
3BIT PO BUKOHAHY poboty [311, ¢.28].

Cepen HuIAxiB BAOCKOHAJEHHS MPAKTHUYHUX POOIT 3 XIMIl € 3aCTOCYyBaHHS
rpynoBoi fisabHOCTI [29; 378; 379]. «JlonuIbHICTE TPYNOBOi HABYAIBHOI AISIIBHOCTI
Ha MPAKTUYHUX 3aHATTIX, — 3a3Haudae O. . Spomenko, — nmonsrae B ToMy, 110 Mij
yac BUKOHAHHS JOCHIAIB Y4YHI MalTh 3MOTY CIOTJISJaTH BUKOHAHHS i IHIIUMU
YJleHaMM TpYINH, BYWUTUCA TPAaBUIBHO BHUKOHYBaTH Jociuind. Bce 1me chopuse
y3araJlbHEHHIO ¥ MepeBiplll BUBUEHOIO MaTepialy 3 MPOMAEHOI TeMH 4H PO3Aily,
(GhopMyBaHHIO BIJMOBIIHUX EKCIIEPUMEHTAIBHUX YMiHb KOXHOTO WIEHa Mayoi
HaBYaIbHOI rpynu» [379, c¢.140-141].

['pynoBa HaByanbHa JIAJIBHICTH YYHIB Ha NPAKTUYHHX POOOTAX MOXe OyTH
oJlHOpinHOIO U nudepenuiioBanoro [379, c.136]. Tak, Ha NpakTUYHUX POOOTAX, IO
CTOCYIOTbCSI I0OYBaHHSI PEUYOBHUH 1 BUBYEHHS iX BJIACTHUBOCTEH, BUKOPUCTOBYETHCS
OJIHOpiIHA TpymHoBa MISUTBHICTh YYHIB. Y CKIaJAl MaJlUX TPYyN Y4YHI MOHTYIOTb
HEOOXITHUN TpHIIaj] 1 TPOBOJAATh JOOYBaHHS BIAMOBIAHOI PEYOBHHH. SIKIIO XTOCH 3
YJIEHIB TPy MPUIYCKAETHCS MOMUJIKH, 11 BIAPa3y 3MOXKYTh MOMITUTH 1 CBOEYACHO
BUIIPABUTH 1HII1 TPEACTABHUKU FPYIIH.

Ha npaktuyHux po0OoTax 3 BHUKOPUCTAHHSAM TIpPYHNOBOi HaBYaIbHOI
TISUTBHOCT1  JIOTIOMAararoTh BYMUTENEB1 3IMCHUTH TMEPEBIPKY U  OLIHIOBAHHS
HaBYAJIbHUX 1 MPAKTUYHMUX [Id YIEHIB CBO€i Ipynu KoHcynbTaHTH [379] abo
npoktopu (koHcyabrantH) [29]. TlepeBipka 3IIHCHIOETHCSA 3 BUKOPHUCTAHHIM
MOKA3HUKIB KOMIUIEKCHOT OIlIHKM: 1) IOMamiHs MiATOTOBKA IIKOJspa 10
MPOBEJICHHS MPAKTUYHOI poOOTH; 2) cC(hOPMOBAHICTh YMIHHA 30UpaTH MpuiIaja AJs
noOyBaHHs rasiB; 3) yMiHHS TNepeBipsATH 310paHUil Tpuiaj Ha TePMETUUYHICTD;
4) yMiHHS TIPOBOJUTH 3BaXXYBaHHS TBEPAMX PEUOBUH; 5) YMIHHS KOPUCTYBATHUCh
MIpHMM  TIOCyAOM; 6) yMIHHS  KOPUCTYBaTUCh HArpiBHUMHU  MpUIIalaMU;
7) 1IOTpUMaHHS TPABWJI TEXHIKM OE3MEeKW IMiJ 4Yac MPOBEACHHS MPAKTUYHOI

po6oTu; 8) mopsaok Ha pobodomy Micii; 9) AUCHUIIIIHOBAHICTH i Yac
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BUKOHaHHsA pociigiB; 10) mpaBuibHicTs 1 moBHOTa 3BiTy [379, ¢.137]. Ha
MPaKTUYHI poOOTI 3a HABEJACHUMH MapaMeTpaMu KOHTPOJb NEPEBAXHUM YHHOM
3M1MCHIOIOTh KOHCYJIbTAHTH, OCKUJIBKM BUUTEJICBI HEPEATHHO 31MCHUTHU 1I€ CTOCOBHO
BChOro kiacy. ToMmy 3a3HadyeHi MmapamMeTpu 3aHOCSATHCS 10 OOJIKOBOI KapTKH
KOHCYJIbTaHTa, IKUH 1 BUCTABJISE OLIHKU KOXKHOMY WIECHY TPYIH.

Sk BiIOMO, BUKOHAHHS MPAKTUYHOI pOOOTH 3aBEPIIYETHCS CKIAAaHHSIM 3BITY.
[lepeBipky 3BITY 3A1MCHIOE BYMTENb, 3aTy4alOud JI0 I[bOTO OOJIIKOBI KapTKH
KOHCYJIbTAHTIB. YUUTEb BUCTABIIAE YUHIO MIJICYMKOBY OIIIHKY, sIKa BPaXOBY€ OLIIHKY
3a 0()OpMIIEHHH 3BIT YYHEM Ta 3arajbHy OLIHKY 3a MPaKTUYHY pOoOOTY, BUCTABJICHY
y4HEB1 KOHCylbTaHTOM. CaMe 3arajnbHa OI[IHKAa BUCTABISETHCA B KIACHUM KypHa.
Tak nocsiraeTbcsi BUCOKa 00’ €KTHBHICTh KOHTPOJIIO 3HAaHb Ta YMiHb IIKOJSPIB Ha
NpakTUYHUX poboTax 3 ximii [86].

OCKUTbKM TPOBEJIEHHAM MNPAKTUYHUX POOIT 3aBEPIIYETHCS BUBYEHHS NMEBHOI
TE€MH, 1 KOXKEH Y4YeHb Ha 1€l 4Yac J0cArae MEBHOIO pPIBHS 3aCBOEHHSA 3HaHb Ta
c()OPMOBAHOCTI yMiHb, TO CTBOPIOIOTHCS CHPUATIMBI YMOBM JJid OpraHizaiii
TISUTbHOCTI TOMOT€HHMX Maiux rpyn yuHiB. [locmibHa 171 BCiX Ipylnl HaBYallbHA
TISUTBbHICTh OPTraHi30BYETHCS 3a JOMOMOTM JU(epeHIHOBaHUX 32 PIBHEM CKJIAJAHOCTI
BaplaHTIB  3aBAaHb-IHCTPYKIIM, HaNpUKIaJ, TMOJETIEHOr0, CEepeIHbOro Ta
nigBuuieHoro. Buau nudepeHuiioBaHuX IHCTPYKIIA HAMU ONMCaHI Ha MPUKIAJI
NpakTUYHOi pobotn «/loOyBaHHS KHCHIO B Jlaboparopii Ta BHUBYEHHS MOro
BJIacTUBOCTEH» (1oaaTOK B).

3 METOI BJOCKOHAJEHHS METOJAMKM MPOBEACHHS NPAKTUYHUX POOIT B
3arajJbHOOCBITHIX HaBYAJBHUX 3aKiajax YKpaiHu BHKOPUCTOBYIOTHCS poOoUl
30IIMTH Ha JpykKoBaHiii ocHoBi B. M. bpaiiuenka [36], A. M. Jlikapuyk [223],
O. O. Pomans [307], H. H. Yaiiuenko, I'. ®.Cynapesoi, B. M. Jlenyrat [356].
TexHoNorit0 CTBOPEHHS Ta BHUKOPUCTAHHS 30UIUTIB 3 JPYKOBAHOK OCHOBOIO B
HaBYaHHI XiMii gocnimkyBana A. M. Jlikapuyk [222].

VY MeToauuHiil JiTepaTypi € MIpKyBaHHS METOJMCTIB-XIMIKIB L1010 pOOOUYMX
30LIUTIB HA IPYKOBaHI OCHOBI JIsl MpakTUYHUX poOiT 3 XiMii. Il{ogo rotoBux Gopm

YUHIBCBKMX 3BITIB y BHIJISAl JApykoBaHux OnankiB, To K. f. [lapmeHoB mnwumie:



167
«be3cyMHIBHO, Taki (HOPMU €KOHOMJIATh Yac y4YHA 1 YUUTENs, IPUBYAIOTH A0 AESKOi
CTaHJapTH3allll MPUUOMIB TOYHOCTI, CTHUCIOCTI y BHCJIOBaX 1 T.A., aji¢ MaloTh,
BOJHOYAC, YAMAJIO 1 HETaTUBHUX CTOPIH, OCKUIBKM MOXYTbh CYTTEBO 3arajbMyBaTu
MUCJIEHHSI Y4HIB, 1M030aBUBIIM iX MOXJIMBOCTI BUPOOUTHU CBOI (HOpMH 1 mpuiloMu
3aIMCy 3aJICXKHO BiJl MaTepiaiy, 3 SKMM BOHHU onepyroTh» [259, ¢.303-304].

O. C.3aiineB [171, c¢.253] 3a3Hauae, WO BHUKOPUCTAHHSA 3OIIUTIB 3
JIPYKOBAHOIO OCHOBOIO aJTOPUTMI3Y€E AISUTBHICTh CTY/IEHTIB Ta YYHIB, PI3KO CKOPOUYE
BUKOPUCTaHHS MMCbMOBOI MOBHU, HE CIIPUSIE TBOPUIM AisUIBHOCTI.

Mu noaisieMo MOIJISIAM JOCHIIHUKIB MO0 pOOOYUX 30LUUTIB HAa JPYKOBAHIM
OCHOB1 /I MpPakTHYHUX poOIT. Taki 30IIMTH EKOHOMJISATh Yac Y4YHIB IMiJ Yac
CKJIaJIaHHsI 3BITYy, NMPUBYAIOTH 10 TOYHOCTI, CTUCJIOCTI y BUCHOBKax. AJjie BOHU HE
NPUAATHI 10 BCIX MPAKTHYHUX POOIT, CIPUSAIOTH CYO’€KTHBI3MY B OLIIHIOBaHHI
€KCIIEpPUMEHTAIbHUX YMIHb YYHIB. YMIHHS CKJIQJaTH 3BIT PO NPAKTUUYHY POOOTY YU
NPOBEICHHS JIAOOPATOPHKX JIOCIIIB Tpeda JOBOAUTH 110 piBHS HaBUYOK [40, ¢.68].

OTtxe, mMpakTHU4HI POOOTH K BHJ YYHIBCHKOTO €KCHEPUMEHTY BHUCTYHAIOTh
BOXJIMBUM  METOAOM  HaB4yaHHsA  xiMmii. IIpaktuuni  poOoOTH  CHpPHUSIOTH
BJIOCKOHAJICHHIO, 3aKpIIUIEHHIO, KOHKPETHU3allii B)Ke HAa0yTUX 3HAaHb 1 YMIHb Ta iX
nepeBipii. BoHU NpoBOASITHCS BiJipa3y K TIC]sl BUBYEHHSI BIAMOBIJIHUX MUTAHb
nporpamu. Lle noBrorpuBanuii y4yHIBCbKHMN E€KCHEPUMEHT: Ha MPAaKTU4YHI PoOOTH
BIIBOJIUTHCSI BECh YpOK a0O HAaBITh JiBa YPOKHU. Pe3ynbTaTu mpakTUUYHHUX POOIT
000B’s13K0BO O(DOPMIISIFOTH Yy BUTJISIZII MUCHMOBOTO 3BITY B CHEIlaJbHUX 30IIUTaX
IUTSL IPAKTUYHUX POOIT.

Bucnosku 10 posainy 11

VY mporeci HAyKOBOTO JIOCHIPKEHHS 3’SCOBaHO, IO YCIIX HaBYaJIbHO-
BUXOBHOT'O MPOLECY 3 XiMIi y 3araJIbHOOCBITHIX HaBYAIBHUX 3aKjajax 0arato B HoMy
3aJIEKUTh BIJ METOAUKHA 1 TEXHIKM XIMIYHOIO E€KCIIEpUMEHTY, MOro HaByajbHO-
MatepianbHoi 0a3u. [lokazaHo, 110 METOJMKA HABYAJIBHOTO XIMIYHOTO €KCIIEPUMEHTY
3a0e3neuye BUOIp AOCIAIB, BU3HAYAE MICIE X BUKOPUCTAHHS Ha ypOIll, ONTUMAaJIbHE
MOEHAHHA 3 IHIIMMM 3ac00aMM HAOYHOCTI Ta METOJaMU HaBYaHHS. TexHIKa X

eKCTIEepUMEHTY 3abe3neuye HayKOBY JOCTOBIPHICTh JOCHIAIB, iX HaAINHHICTb,
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0e3MeYHICTh, BUPA3HICTh, YMIHHS BHUKOHYBATH MEBHI MaHIMyJALIl 3 PEUOBUHAMH,
KOPHUCTYBaHHS JIa0OpaTOPHUM OOJIaHAHHSIM.

Ha miactaBi aHanizy HayKOBO-METOAWYHOI JIITEpaTypu 3°sSCOBAHO, IO
HaBYAJIbHUI XIMIYHMI €KCIEpUMEHT, HOro HaBYaJbHO-MaTepiajibHa 0a3a MaroTh
32/I0BOJILHATH TIE€BHI BUMOTH: aKTYaJIbHICTh, HAOYHICTb, O€3MEYHICTh, HAIIAHICTH,
pocToTa, €(EeKTHICTh, HEOOXIAHICTh MOBTOPEHHS, MIATOTOBJICHICTh Y4YHIB [0
copuiiMaHHs exkcriepuMeHTy. HaBuanbHO-maTepiaibHa 0a3za KkaOiHeTy XiMmii Mae
3a0e3nedyyBaTd YMOBHU [JIsl pal[lOHAIBHOrO BUOOpPY HEOOXITHUX (OpM XIMIYHOIO
€KCIIEPUMEHTY — JEMOHCTPALIMHUX Ta JIaOOPaTOPHUX AOCII1B, IPAKTUYHUX POOIT.

VY mporieci HayKOBOTO JOCHIIPKEHHS MOKAa3aHo, 110 Y CHUCTEMI HaBYAJIbHOIO
XIMIYHOTO ~ €KCINEPUMEHTY TMPOBIIHE MiClle HAJIEKUTh JEMOHCTpALliiHOMY
EKCIIEpUMEHTY SIK HEOOXIAHI TepeayMoBl JJisi OpraHizaimii pi3HOrO0 poay
CaMOCTIMHHUX POOIT YUHIB, IK CBOEPIIHOMY HAOUHOMY IHCTPYKTaXYy.

Busisneno, mio kpariii 3100yTKM METOAUKH HABUAHHS XIMii 3 MUTaHb METOJIUKHU
opraHizaiii Ta MPOBEICHHS JIEMOHCTPAIITHOTO EKCIEPUMEHTY IIe HEJI0CTaTHBO
BUKOPUCTOBYIOTbCA Yy HIKUIBHINA MpakTuili. HenoomiHIOThCS AUMAAKTUYHA METa Ta
GyHKIT JeMOHCTpalliif, 110 TOB’si3aHl 13 BJOCKOHAJICHHSAM METOAUKH 1X
BUKOPUCTaHHS B OCHOBHMX JIaHKaX HaBUaJIbHOTO TMpolecy 3 Ximii. HemocratHbo
BUKOPUCTOBYETbCSI ~ MPOOJEMHUN,  JOCHIIHULIBKANA  XIMIYHMM  €KCHEPUMEHT,
BIPTYyaJIbHUM €KCIIEPUMEHT, L0 CJIIJ BPaXOBYBaTH y MOJAJIbUIOMY YAOCKOHAJIEHHI
HaBUYAJIbHOT'O XIMIYHOTO €KCTIEPUMEHTY.

3’sCOBaHO, 10 YYHIBCBKMI  XIMIYHUHA  €KCIIEPUMEHT, IepeadoadyeHui
MporpaMoro, BKJIIOYAE JIaOOpaTOpHI JOCHIAM Ta MpakTU4Hi podotu. [lokazaHo, 110
rOJIOBHE 3aBJaHHs, SIKE CTAaBUThCS IIJ 4YaC BUKOHAHHS YYHSIMHU J1aDOpaTOPHUX
JOCIIAIB Ta MPAKTUYHUX POOIT, MOJATAE B TOMY, 00 €KCIEPUMEHTAIBHUM LUISIXOM
O3HAOMUTH TX 31 CKJIaJoM, JOOyBaHHSM, XIMIYHUMHU BIJIACTUBOCTSIMU Ta
3aCTOCYBAHHSIM PEYOBHUH. AJie 1100 Y4eHb MIr 3JIIMCHUTH Take O3HAMOMIICHHS, BiH
Ma€ BOJIOJITA 3HAHHSIMU: SIKI PEYOBMHHU 1 B SKIA KUIBKOCTI HEOOXIHO B3ATH MJISI
OJIEp>KaHHsSI HOBOi PEYOBMHHU, BUBUCHHS ii CKJIaqy Ta XIMIYHMX BJIACTUBOCTEH, sIKi

omepailii HeOOX1THO MPHU IbOMY BUKOHATH, K CIIOCTEPIraTH, sIK 3pOOUTH BUCHOBKH.
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OxpiM TOro, BiH Mae HaOyTH yMIHb Ta HaBMYOK II0JI0 BUKOHAHHS HEOOXIHHUX
XIMIYHMX oOmepaiiii, yMITH BHUCYBaTH TiOTE3H, KOHCTPYIOBATH MpUIaaAH Ta
MPOBOJUTHU €KCIIEPUMEHTH ISl X EPEBIPKHU.

3’scoBaHO, IO PIBEHb MIATOTOBKM YYHIB Ta iX TOTOBHICTh BUKOHYBaTH
CaMOCTIMHO JabopaTopHI JOCHIAM Ta MNpakTH4HI poOoTu pi3Hi. Heomnakoma 1
IUAAKTUYHA (YHKIISI KOHKPETHHX BHUAIB YYHIBCBKOTO €KCIEpPUMEHTY. BuKOHaHHs
7a00paTOPHUX JOCIHIIB YUYHSIMHU MNOTpeOye Oe3nocepe/iHbOoi y4yacTi 1 KepiBHUIITBA
yUHTENS, OCOOJMBO Ha IMOYATKy BHUBYEHHS Kypcy XiMmii. Y cTapmux Kiacax, 3
HaOyBaHHSAM YYHSIMH BIANOBIIHMX YMIHb 1 HABUYOK, (DYHKLIS yUUTEIST OOMEXKYETHCA
JUIIEe 3arajbHUM KepiBHUUTBOM. Ilin 4Yac BHUKOHAHHS TNPAKTHUYHUX POOIT
CaMOCTIMHICTh YYHIB 3pOCTa€, YUUTENb CIIOCTEPIrae 3a BUKOHAHHSAM POOOTH 1 Hazlae
HeoOX1AHy nonomMory. JlabopaTopHi AOCHIM, TPAKTUYHI pOOOTH yUHI BUKOHYIOTb, SIK
MpaBUIIO, 3a IHCTPYKUISIMU MiipydyHHKa. PO3B’s13yBaHHs €KCIEPUMEHTAIBbHUX 3aay
pO3paxoBaHO Ha TMOBHE caMOCTIWHE iX BuUkoHaHHA. [lokazaHo, MO0 MOCUJIEHHS
CaMOCTIMHOT ~ poOOTH  y4YHIB Ha YypOKax XIMii CHOpHUSi€  BIPOBAKEHHIO
auepeHiiioBaHOr0 MIAXO0AY, TPYNOBOi HABYAJIbHOI JISJIBHOCTI IIKOJIAPIB 3
BUKOHAaHHS XIMIYHOTO €KCIIEPUMEHTY, BHUKOPHUCTAHHIO pPOOOYMX 3OIIMTIB HAa
IPYKOBaHii OCHOBI.

Ha nmiacrasi ananizy HayKOBO-METOJUYHOI JIITEpaTypH 3’ sICOBAHO, 110 Kparli
3100yTKM METOJMKHM HAaBUYAHHS XiIM1i 3 METOJAMKH YYHIBCHKOI'O €KCIEPUMEHTY LI
HE JOCTaTHbO BUKOPHUCTOBYIOTHCS y WIKUIbHIN mpakTuui. [loTpeOyoThs mupioro
BINPOBa)KEHHs: 1) mpoOaeMHi, TOCIIIHUIBK] JIaOOpaTOPHI JOCHIAW; 2) pi3HI BUIU
caMOCTIiHUX  poOIT 13  3aCTOCYBaHHSIM  Y4YHIBCBKOIO  €KCIEPUMEHTY;
3) eKCIepUMEHT 3 MallMMU KUIBKOCTSIMU pEYOBHH, 4) rpyrnoBa HaB4YallbHA
TISUTBHICTD IIKOJSPIB.

VY nmporeci HayKOBOro JOCIHIKEHHS MOKa3aHa BaXJIMBICTh HABYAJIbHOTO
XIMIYHOTO E€KCHEPUMEHTY Ha (akKyJIbTaTUBHUX Ta IMO3aKJIACHUX 3aHATTAX 3 XIMIi
110710 (OpMYBaHHSI IHTEPECY YUHIB O BUBUECHHA XIMii, pO3BUTKY Ta YIOCKOHAJIEHHIO
iX eKCIepUMEHTATbHUX YMIHb 1 HABUUOK, PO3BUTKY TBOPUYOi aKTUBHOCTI, 1HILIATUBH

Ta CaMOCTIIHOCTI, MIATOTOBLI YYHIB JJ0 MPAKTUYHO1 A1SUIBHOCTI.
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3’s1cOoBaHO, 10 yCIMiX B OpraHizallii Ta MpOBEJEHHI XIMIYHOTO €KCIEPUMEHTY Y
3arajJbHOOCBITHIX HABUYaJbHUX 3aKJIaJaX BU3HAYAETHCA PIBHEM ONAHyBaHHS
BUUTEISIMU HOTO METOJUKOIO 1 TEXHIKOIO.

VY pe3ynbraTi AOCHIPKEHHS MUTaHb METOJMKHM OpraHizamii 1 MNpOBEIEHHS
HABYAJIBHOTO XIMIYHOI'O €KCIIEPUMEHTY MOCTala HEOOXIIHICTh 30CEPEIUTH HAYKOBUN
MOIIYK IIOJ0 OCHOBHUX HAIpsIMIB OHOBJIEHHS 3MICTY 1 METOJAMKM HaBYAJIbHOIO
XIMIYHOTO €KCHEPUMEHTY BIAMNOBIIHO [0 3aBJaHb Ta KOHULEMLII HayKOBOI'O
JTOCIII>KESHHS.

ToMy HacTymHUM 3aBIJaHHSM HAIIOIO HAYKOBOI'O MOUIYKY CTaJ0 BU3HAYEHHS
OCHOBHHUX 3aBJIaHb Ta HANpsSMIB OHOBJIEHHS 3MICTY 1 METOJUMKH HAaBYAJIBHOIO

XIMIYHOTO €KCIIEPUMEHTY.
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PO3/LT IV
OCHOBHI HAITPSIMKH OHOBJIEHHS 3MICTY I METOJUKH
HABYAJBHOT'O XIMIYHOTO EKCIEPUMEHTY
Y 3ATAJILHOOCBITHIX HABUAJILHUX 3AKJAJIAX

VY mpoueci AOCHII)KEHH, MU HamMarajaucs 30CepeUTH HayKOBUU IMOIIYK Ha
pearizanii KOHUENTYaJIbHUX 3aCajJ OHOBJEHHS 3MICTYy 1 METOJUMKU HABUAJIbHOTO
XIMIYHOTO €KCIIEPUMEHTY Y 3arajlbHOOCBITHIX HaBYaJdbHUX 3akiagax. HaykoBuii
nomyk ©Oa3yBaBCs Ha 3arajJibHUX 3aBJaHHSAX XIMIYHOI OCBITH B YkpaiHi. B
Konuenmii 06e3nepepBHOi 0a30BOi XiMiuHOI OCBITH [44] MeTy XIMI4HOi OCBITH
BU3HAYEHO SIK (DOpPMYBaHHS HAYKOBOT'O CBITOIJISIAY, CIPUSIHHS 1HTEJIEKTyalbHOMY
PO3BUTKY YUYHIB, BUXOBAHHS MOPAJIbHOCTi, TYMaHICTUYHUX SIKOCTEH, TOTOBHOCTI
710 Tpartii.

3aBaaHHAM OCBITHBOI ranysi «lIpuponoznaBcTBo» Jlep:kaBHOro CTaHIAapTy
0a30B0i 1 MOBHO1 cepeaHbol OCBITH [161] /11 OCHOBHOI HIKOJIU € O3HAHOMIICHHS 3
HaykoBUMHU ¢akTamu, GyHIAMEHTAIBHUMU 17€sSMH, OBOJIOJIHHS TMOHSTIHHO-
TEPMIHOJIOTTYHUM anapaTtoM MPUPOJHUYMX HAYK, HAOYTTS OCBIAY MPAKTHUYHOI Ta
€KCIIEPUMEHTAIBHOT JIJIBHOCTI, (OPMYBaHHS LIIHHICHUX OpIEHTAlI Ha 30€pe’KeHHs
Opupoau. Y CTapiiiii MIKOJII CTaBUTHCS 3aBIaHHS 3aCBOEHHS 3MICTYy Ha pIBHI
TEOPETUYHUX y3arajibHeHb, OBOJIOJIIHHS HAYKOBUM CTHJIEM MHCIECHHS, (OpMYBaHHS
HayKOBOI'O CBITOTJISITY, €KOJIOTTYHOT KYJIBTYPH.

bepyun o yBarm 3arajbHl 3aBJaHHsS XIMIYHOI OCBITH, C(HOPMYJIbOBaHI B
3a3HAYEHUX JOKYMEHTAaX, HaMd BHU3HAYEHO TaKl OCHOBHI 3aBIaHHS OHOBJIEHHS
METOJMKH HAaBYAJBHOTO XIMIYHOTO €KCHEPUMEHTY: 1) pO3BUTOK 3ac00aMU XIMIYHOTO
€KCIIEPUMEHTY OCOOMCTOCT1 y4YHS, MOro MPUPOJHUX 3a/JaTKiB, IHTENEKTY, 31aTHOCTI
710 CaMOOCBITH; 2) pOopMyBaHHS >KUTTEBOT 1 COIIAIbHOT KOMIETEHTHOCTEN Y4HIB, X
€KOJIOTTYHOI KYJIbTYpH, HABUUOK O€3[1eYHOTO MOBOIKEHHS 3 pEYOBUHAMH y NMOOYTI Ta
Ha  BUPOOHMIITBI; 3) po3kpuTT  3aco0aMu  XIMIYHOTO  EKCIEPUMEHTY

3arajbHOKYJbTYPHOIO ACMEKTYy XIMIYHO1 OCBITH.
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3 orysay Ha 1€, MU BUOKPEMMUJIIM TaKl OCHOBHI HalpsIMKK OHOBJICHHS 3MICTY 1
METOJIMKM HABYAJIBHOI'O XIMIYHOI'O €KCIEPUMEHTY Yy 3arajbHOOCBITHIX HaBYAJIbHHUX
3aKIanax: 1) cunepreTuka HaBYAJIBHOTO XIMI4HOTO €KCIIEPUMEHTY;
2) KOMIETSHTICHUH MiIX1] JO HABYAIILHOTO XIMIYHOTO €KCIICPUMEHTY; 3) MOCUIICHHS
JOCHITHUIIBLKOT (DYHKIII eKCIepUMEHTY; 4) rymMaHITapu3allisi HaBUYaJIbHOT'O XIMIYHOT'O

EKCIIEPUMEHTY; 5) B3a€MO3B’SI30K XIMIYHOTO €KCHEPUMEHTY 1 TEXHOJOT1 HaBYaHHS

[109; 112; 113; 114; 120; 132; 134, 135].

4.1. CuHepreTuka HAaB4aJIbHOI'0 XiMiYHOI0 EKCIIEPUMEHTY

OpHiero 3 0cOOAMBOCTEH MEAAroriyHOro mporecy 3 mnorsiny  «giaocodii
XXI cT.» € BKopiHeHHS i1el cunepretuku [96; 97]. Cunepretuka (Bi TpelbK. Sinergos
— crnuibHa Jist; cmiBpoOITHULITBO [168, ¢.811]) — HaykoBO-(p110CO(DCHKUN TPUHIHI, 1110
PO3IJIsiIae MPUPOTY, CBIT K caMoopranizoBany cucremy [60, c.1317]. Cunepretuka sik
3arajlbHOHAyKOBHMH MiJX1Jl Ja€ 3MOT'Y BUSIBUTH 3aKOHOMIPHOCTI B MPOLIECaX YTBOPEHHS,
CTIAKOrO 1ICHYBaHHS 1 pYyHHYBaHHS BIOPAJIKOBAaHUX CTPYKTYp Y BIAKPUTHUX
HEPIBHOBAXKHUX CUCTEMaX, JIe JIIOTh HENIHIWHI 3aKOHH 1 SKUMH € OUIBIIICTh 00’ €KTIB
Bil XIMIYHMX pEaKIiii 70 OIOJOTIYHUX, EKOJOTTYHHUX, COIaJbHUX CHCTEM.
CuHepreTryHa KOHLIEMIIS SK HOBHUM CTWJIb MHCICHHS 3HAXOAWUTh 3aCTOCYBaHHS He
TUIBKM Y NPUPOJIHUYO-HAYKOBIM, a W TyMaHITapHIN 1 couianbHiid chepax HAyKOBOTO
M3HAHHSA, B MIEAArorimi, MeTOAUIl HaBuaHHs ximii [S57; 58; 63; 96; 97; 228; 283; 369].

Mu x 30cepeauMo JOCHIIKEHHSI Ha CUHEPreTUYHOMY MIAXOl 70 HaBYaHHS
XiMii y 3arajdbHOOCBITHIX HaBUYaJbHUX 3aKjagax, 30KpeMa, J0 HaBYAJIbHOIO
XIMIYHOTO eKcriepuMeHTy [134].

Cepen mornsaiB 1 KOHIEMIN CydyacHOi XIMii CYTT€BE MiClle MOCITalTh 17€i,
3aMO3WYEeH] 3 CHHEPreTUYHOI Teopii camoperyisiii cucrtem: 1) 6araToMaHITHICTh
MPOSIBIB  BJIACTUBOCTEM PpEUOBUH — CKJIQJHUX CHUCTEM, HEJIHIMHICTH MPOIIECIB
nepediry OUIBIIOCTI XIMIYHMX peakiiii 1 HeCTaOUIbHOCTI YTBOPEHHMX MpU LILOMY
CTPYKTYp; 2) cam0odOpMyBaHHS HOBUX CTPYKTYp 32 PaXyHOK B3a€MOJ(li MHOXXUHHU
KOMIIOHEHTIB XIMIYHMX CHCTEM 1 BHUKOPUCTaHHS 1i BHYTpIIIHIX pE3epBiB;

3) B3aeMO3B’ 30K PEUOBHH JKHUBOT 1 H&XKHUBOT pupoaun [58, ¢.59].
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Cnuparouynch Ha JiTepaTypHi Jxepena [58; 63; 96; 97; 283], xapakTepuUCTUKY
HAaBYAJIBHOTO XIMIYHOTO E€KCHEPUMEHTY MpOBEAEeMO 3 MNOo3ulii (yHAaMEHTAIbHUX
MOJIOKEHb CHUHEPreTUKHU: CKJIAJHICTh, HECTAOUIBHICTh, BIIKPUTICTh, HEJIIHIAHICTH,
caMooOpraHizaitis.

Cknaonicmos. HaBuanbHUN XIMIYHUN €KCIIEPUMEHT MOJUISETHCS HA JIBa BUJIU:
JE€MOHCTpPALIMHUN Ta YYHIBCHKUM. YUHIBCBKHIA €KCIIEPUMEHT BKJIIOUAE: JaOOpPATOPHI
JOOCHIAM, TPAKTUYHI POOOTH, MPAKTUKYM, JOMAIHIA eKkcrnepuMeHT. Bunau
HABUYAJIbHOT'O €KCIEPUMEHTY BH3HAYAIOTHCSI METOIO 1 3aBJAaHHSAMHU HABYAHHS XIMIi,
HaBYAJIBHUM MaTepiajioM, a peani3yloThbcs 3a IONOMOTM METOAIB 1 (pOpM HaBUAHHS.
Bce 1me xapakTtepu3ye HaBUaJbHUW XIMIYHMM €KCIIEPUMEHT SK BIAMOBIIHY
MeJaroriyny CUHEPreTUYHY CUCTEMY.

CydacHa MOJIeJIb HAaBYAJIBHOT'O XIMIYHOTO €KCIIEPUMEHTY MAa€ PO3TJISIaTUCS HE
K aAUTHBHA, B K1 CKIAJAIOThCA TUIbKU €JIEMEHTH BIUIMBY, a SIK CUHEPreTHUYHA, B
AKIA 11 BIUIMBM MNPUBOJATH A0 OldypkKauli, po3raiyK€HHS MOXJIMBUX LUISXIB
PO3BUTKY CUCTEMHU.

Hecmabinbnicms.  YMOBOI0O PO3BUTKY CHUCTEMH € i1 HECTaOLIbHICTD,
HEpIBHOBAXHICTh. Tak, NpoOJIeMHMA, JOCIIJTHUUBKUN XIMIYHUA EKCHEPUMEHT
CTBOPIOE HECTIWKICTh B CHCTEMI 3HaHb, IIO CHPUYMHIOE ii PO3BUTOK. BHUCyHEHHs
rinore3 Jjsl po3B’si3aHHA MpoOJeM, X OOIPYHTYBAHHS MPU3BOAUTH 1O MOPYLICHHS
MOPOTrOBOI'0 CTaHY MK MOPSAJIKOM TOMEPEIHIX 1 Xa0COM HOBHUX 3HaHb, JaJll HACTAE
HECTIMKUI CTaH, YTBOPEHHSI HOBUX 3B’SI3KiB, HOBUX 3HaHb, HOBOTO CTIMKOIO CTaHY.

Biokpumicms. HaB4aibHOMY XIMIYHOMY €KCIIEPUMEHTY SIK BIAKPHUTIN cucTeM1
BJIACTUBI OOMIH 13 CEpElOBHILEM ICHYBAaHHSA, HAABHICTh JXKEpEN 1 «CTOKiB». Jlis
HABYAJIBHOTO XIMIYHOTO €KCIEPUMEHTY OOMIH BiIOYBA€ETHCS 13 OCBITHIM MPOCTOPOM.
3MICT HaBYaJIbHOIO XIMIYHOTO €KCIIEPUMEHTY BHM3HAYA€ThCS 3MICTOM XIMIYHOI
OCBITH, 3araJibHOI0 METOIO OCBITH, Ky BOauae cycnuibecTBO. Jlkepenom 30araueHHs u
OHOBJIEHHSI 3MICTY HAaBUYaJbHOTO XIMIYHOTO EKCHEPUMEHTY € OCBITHIA MpOCTIp,
3arajbHOKYJbTYPHE, HAYKOBE XIMIYHE CEPEJOBHILE, a CaMe: 3arajibHa 1 HeOpraHiyHa,
opra”iuHa Xximisi, ¢i3uka, Olosoris, ekojorii. IHdopmaniiiHi JKepena 1 «CTOKH»

nepeOyBaOTh y TOCTIMHIA B3aeMOJii y HaBYAJIbHUX Mporpamax, Ae (IKCYHThCs
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MeTa, 3aBJaHHs KypcCiB, IO 3MIHIOIOTBCS Ha PI3HUX €Tamax PO3BUTKY XIMIYHOI
ocBiTH. Toukor OipypKallli HAaBYATBHOTO XIMIYHOTO €KCIIEPUMEHTY OYJI0 CTBOPEHHS
HaBYAJIbHUX MpPOrpaM HE JHIIE [Js 3arajbHOOCBITHBOTO PpIBHA, a ¥ A
(dakynpTaTUBIB,  MNOMMOJEHOrO0  BHMBYEHHS  Ximii, cneukypciB.  IloniOne
CIIOCTEPIraeThCsl 1 HA Cy4YaCHOMY €Talll BIPOBAKEHHs PO UIbHOIO HaBYAHHS.

BigKpUTICTP HABYaNIbHOIO EKCHEPUMEHTY BHSBISIETbCS Yy aJ€KBATHOMY
pearyBaHHI Ha «CHUTHQJIW» 13 30BHIIIHBOrO cepefoBuia. IlomupeHHs B couiymi
xemMo(}o0ii, BHpOBaIXKEHHS B OCBITHIO c(epy 1HPOopMaIIITHUX TEXHOIOT1i, EKOHOMIYHI
TPYJHOIIIl B MaTepiaibHOMY 3a0e3MeyeHH] KaOiHEeTIB XiMil XIMIYHMMHU peaKTUBAMU
COpUSJIO BMOPOBA/KEHHIO B HaBYaJIbHUU TIpolec 3 Ximii ekosorigyHoro [240],
BIpTyaibHOro [65] Ta yXuTKOBOro [62] ekcriepuMeHTIB. TeXHONOTrIYHUNA MiIX1T 210
HABYaHHSI, BUKOPUCTAHHS BUYUTEJSIMU XiM1i HOBITHIX TE€XHOJIOTIM CHPUSIU TOMY, IO
HAaBYAIBHUI XIMIYHUN €KCIIEPUMEHT CTaB 3aco00M ix peamizamii [112; 132].

Heninitinicms. Tlornsa Ha HaBYaIBHUM XIMIYHUM €KCIIEPUMEHT SIK HENIHIMHUM,
110 y CBOIM €BOJMIOLII MPOXOJIUTh Yepe3 TOUKy Oidypkallii, Ja€ 3MOry YCBIIOMUTHU
MOXJIMBICTb HECHOJIBAHMX 3MIH HampsiMy pO3BUTKY €KCHEPUMEHTY, MOsIBU
pe3yabTaty, BIAMIHHOTO Bijl O4UiKyBaHOTO. [Ij1s UtrocTpallii HaBe1eMo po3B’sI3yBaHHS
€KCIIEpUMEHTAIbHOI 3aJaul 100 pO3Mi3HaBaHHS pe4voBUMH. Hampuknaa: y ABox
MPOHYMEPOBAHUX NPOOIPKAX MICTATbCS PO3UMHM HATpidl cynbdary Ta HATpii
kapOoHary. JlocaigHUM HUIIXOM BH3HAuTe, /i€ AKa CHojiyka. ba3oBi 3HaHHS A
PO3B’sI3yBaHHs 33/1aui: SIKICHI peakilii Ha HOHU SO,* ta CO5”~". Po3B’s13yBanHs 3a7a4i
nepeadayae Ba crocoou:
a) nepuuii cnoci0. BusBneHHs HaTpiid kKapOoOHATY:

Na,CO3; + 2HCI = 2NaCl + H,0 + CO,1

COs” + 2H" = H,0 + CO,?
0) npyruii cioci6. [lis Ha KOCHIKYBaH1 PO3UMHUA PO3ZUYMHOM Oapiid XJIOpHUIY:

Na,CO; + BaCl, = BaCOg3] + 2NacCl

COs” + Ba®" = BaCOs|

Na,SO, + BaCl, = BaSO4l + 2NaCl

SO,~ + Ba*" = BaSO.|



175

BusiBnenns kapooHaty — 1ist Ha J0OyTI 0OCa i PO3UUHOM HITPATHOI KUCIIOTH:

BaCO3; + 2ZHNO; = Ba(NO?,)z + H,O + CO,1

BaCO; + 2H" = Ba*" + H,0 + CO,1

BaSO, + HNO; —»

Camoopeanizayia. HaB4allbHOMY XIMIYHOMY €KCHEPUMEHTY SIK OCBITHIH
CUCTEMI, TaK camMO SK 1 IHIIMM COLIONPUPOJHUM CHCTEMaM, BIJIACTHBA
camooprasizauiga. CamoopraHsizaiisi XIMIYHOTO €KCIIEPUMEHTY B110yBa€ThCs 3aBISKU
METOJIMYHOMY BIUIMBY BUMTEIIS, CAMOCTIHHIM poOOTI YUHIB, BAUKOPUCTAHHIO TBOPUUX,
PO3BHBAJIBHUX 3aBAaHb [327]. MeTOAUYHNN BIJIMB BUUTENS MAE CHPUAITH PO3BUTKY
YVUYHIB, CTBOPIOBAaTM YMOBU Il iX TBOpPYOCTI. B 1boMy pa3i BUMTENb Ta y4Y€Hb
CHIBIIPALIOIOTH SIK MAPTHEPH, SIK CUHEPTICTH, & HE aHTarOHICTH.

Jlis imrocTpalii HaBeAeMO CHOCOOM CTBOPEHHSI 1 pO3B’sI3aHHS MPOOJIEMHOI
CUTYyallil Ha OCHOBI XIMI4YHOro ekcriepumeHnty. 1. IIpobneMHa cuTyallis BUHMKAaE Ha
OCHOB1 BHUKOHAHHS XIMIYHOTO €KCHEPUMEHTY, a Teopis BHCTyMae 3acoboM ii
po3B’sizanHs. 2. IlpoGiemHa cuTyalliss BUHHUKaE Ha OCHOBI BIIOMOI Teopii, a
CKCIIEPUMEHT 3ac000M 1i po3B’s3anns [250, ¢.131-132].

TakuM 4MHOM, CUHEPreTUYHHUI aHajl3 HaBYaJIbHOIO XIMIYHOTO €KCIEPUMEHTY
copusie 3a0€3MEYEHHI0 METOJUYHOr0 BIUIMBY Ha IMPOIEC HaBYaHHS XiMii B
3arajJbHOOCBITHIX HaBYAJIbHMX 3aKjafax, JOMOMAarae 3po3yMITH JUHAMIKY
HaByaibHOro mpouecy. Ins ehexkTUBHOrOo METOAUYHOIO BIUIMBY HAa HaBUaJbHUU
XIMIYHUM €KCIIEpUMEHT BaXXJIUBO MPUUHATH CUHEPreTUKY SK CBITOIVISIIHMM,
METO/I0JOTTYHUI OPIEHTHUP.

OnHuM 13 TPIOPUTETHUX HANPSAMIB PO3BUTKY OCBITH, BHU3HAYEHUX
Jlep>kaBHUM cTaHJapTOM 0a30BOi 1 MOBHOI cepeaHboi ocBiTH [161], kpuTepissmMu
OILIIHIOBaHHS HaBUAJIbHUX JOCATHEHb YUHIB [296], € peamnizalis KOMIETEHTHICHOTO
MiIXOy, SIKUU nepeadavae NepeHeCceHHs aKIEHTIB 31 3HaHb 1 BMiHb SIK OCHOBHUX
pe3yJbTaTiB HaBYaHHS Ha (OPMYBaHHS B YYHIB CHCTEMHM KOMIIETEHTHOCTEH. Y
3B’A3KYy 3 UM BHUHUKae NoTpeda B po3poOI1l TEOPETUUYHUX 1 METOAUYHUX ACTIEKTIB
KOMITETEHTICHOTO MIAXOAY /10 OpraHi3ailii Ta MpOBEJACHHS HAaBYaJIbHOTO XIMIUHOTO

EKCIIEPUMEHTY.
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4.2. KomnereHTiCHMIA MiAXiX 10 opraxizauii Ta NpoBeACHHA
HABYAJIbHOI'0 XiMiYHOI'0 €eKCIIEPUMEHTY

VY mpoueci JOCHIKEHHS MU HaMarajumcsl 3°sCyBaTH MOXJIMBI IUIAXU
YOPOBAJKEHHSI KOMIETEHTICHOTO MIAX0AY A0 (POPMYBaHHSA EKCIEPUMEHTATbHUX
YMiHb Ta HABUYOK YYHIB 3 XIMii.

KOoMIeTeHTHICTh pO3TISAAEThCS  BUEHUMHM-TIEJArOTaMyd  SIK  TOTOBHICTh 1
3/1aTHICTh OCOOMCTOCTI peani3yBaTu 3HaHHA i JOCBiA y mpoOseMHiid cutyaii [183;
199; 350]. BignmoBimHo a0 cneuudiku 3micty ocBiTH A. B. Xyropcekoi [350]
MPOTIOHYE  TPUPIBHEBY  1€papxil0  KOMMETEeHIIH: 1) kirouosi, sKi  MaloTh
HAJIPEIMETHUN XapakTep 1 CHPUAIOTH ajanTaiii OCOOUCTOCTI B COI[laJIbHOMY
CEepeZIOBUINll, CaMOBU3HAuYeHHI Yy mnpodeciiiHiii cdepi; 2) saearvHonpeomemmi
(MeTanpeaMeTH1), iK1 CTOCYIOThCSI IEBHUX OCBITHIX TaJly3ei 1 MarOTh IHTETpaTUBHUN
xapaktep; 3) npeomemni, siki POpPMYIOThCA M1 YaCc BUBUYCHHS OKPEMHX HABYAIBHUX
npeaMeTiB.  Bu3HaueHO WIICTh TPyl  KIIOYOBMX KOMIIETEHLIH:  CoIialibHi,
iHpopMaIliiiHi, KOMYHIKaTHBHI, CAaMOpPO3BUTKY Ta CAaMOOCBITH, HPOAYKTHUBHOI
TBOPYOi JISNIBHOCTI, MOMIKYIbTYpH1 [199]. HocmimkenHs OuibiiocTi BueHHX [183;
301] maroTh 3araJbHOAMIAKTUYHUNA XapaKTep 1 cIpsMOBaH1 Ha (OPMYBaHHS B YUHIB
KJIFOYOBUX KOMIETEHIIIIl CTOCOBHO CBITOIVISIAY, JIOCBIAY B Taily3l HallOHAJIbHOI U
3arajbHOJIIOJICBKOT KYJbTYpH, MJO3BUULIS, MNPUHOMIB pPO3B’sA3yBaHHS HaBYaJIbHO-
Mi3HABAJIBHUX MpoOJeM, YMIHHS aHali3yBaTH HEOOXINHY i1H(OpMaIito, BOJOJIHHS
CydyacHUMHU 1H(OpMALITHUMU TEXHOJIOTIsIMU. BogHouac yd4eHi AOCHIKYIOTh 1
npeaMeTHi komnereHmii [22; 83; 155; 308; 309; 362]. Ile Te ko0 NMUTaHb, 3 IKUMHU
YUYH1 O3HAHOMITIOIOTHCA M1l YaC BUBYEHHS MIKIJIbHUX MPEIMETIB, T1 3HAHHA i YMIHHS,
SAKUMHU BOHHM Hapa3l OMaHOBYIOTh. [IpeIMeTHI KOMIIETEHII1 € TUM MIAIPYHTIM, 023010,
Ha SIKi came i POpMYIOThCS KIIFOUOB1 KOMIETEHIII1.

KoMmneTeHTHICHUI TiAX1[ 3HAXOJUTh CBOE BIOOpaKEHHS 1 y JiTepaTypl 3
METOJMKM HaBuaHHsA Ximii [22; 83; 155; 170; 308; 309; 362]. Meroauctu, sK 1
OUAAKTH, JOCHIKYIOTh OKpEeMl acleKTh MpoOJeMu — KIKOYOBI Ta IMPEIMETHI
(xiMiuH1) KoMreTeHuii. Hu3ky my0sikaniii mpucBI4€Ho CyTi i CTPYKTYpl NpeIMETHOT

KoMIleTeHl1i, ii owuiHtoBaHHSI. OCKUIBKM B KPHUTEPISX OLIHIOBAHHS HaBYAJIbHHUX
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JOCSTHEHb YYHIB 3a3HAY€HO 3arajbHl THUMM HABYAJIbHUX LUIEH, JOCIIIHUKH
MPONOHYIOTh CHCTEMY HaBYAJIbHMX IUIEH JJis8 BU3HAYEHHSI PIBHIB MpPEeIMETHHUX
KOMITIETEH1i, 3p00JIeHO cpo0y cXapaKkTepu3yBaTh Ha OCHOBI HAaBYAJIbHOI MPOrpaMu
3HAHHS Ta BMIHHS Y B3a€MO3B’SI3KY 31 cTaBJIeHHIM yuHiB [308].

3Bakal0uM Ha TEOPETUKO-€KCIEPUMEHTAJIIbHUNA XapakTep XIMIYHOI HayKH, Yy
HAaBYaJIbHOMY TIpolleCl 3HA4YHa poOJIb HAJNAEThCA HABYAJIBHOMY  XIMIYHOMY
eKkcrepuMeHTy. PoOnsTecs crnpoOu BU3HAYUTH MOJKIIMBI CIIOCOOM YIPOBAIKEHHS
KOMIIETEHTICHOTO MiIXO1y A0 (POPMYBaHHS E€KCHNEPUMEHTAIbHUX YMIHb 1 HAaBUYOK
yuHiB. P03po0neHO IHCTPYKTHBHI KapTKU [0 HOPAKTUYHUX PpoOIT 3 XiMil s
O3HAHOMIJICHHS Y4YHIB 3 HaBYAJbHUMH IUISIMU, 110 BU3HAYAIOTHCS 4Yepe3 3HAHHA,
BMiHHS 1 cTaBiaeHHa [309]. Po3poOnsitoThcs 3aco0M BUMIPIOBAHHS KOMIETEHIIIM
V4HIB 3 XIMii: a) IHTerpoBaHi1 3aBAaHHs;, O) CUTYyalliiiHI 3aBlIaHHS; B) 3aBIAaHHS
NpaKkTUYHOro  crpsiMyBaHHs  [362].  IIpoBoamiuch  JOCHIIKEHHS  IIOJO
KOMIIETEHTICHOTO NIAX0AY 10 (OpMyBaHHS MOHATTS «XIMIYHE SIBUIIE» B YYHIB
ocHoBHOi mkonu [155]. B mpoueci pocniymxenns I A. I'ypHsk po3poOieHo
METOIMYHY CUCTEMY peajlizallii KOMIETEHTICHOTIO MiAX0AY 10 (OPMYBAHHS «XIMIUHE
SBMILE» B YYHIB OCHOBHOI IIKOJIM, €JIEMEHTAMM $KOi BHUCTYMNAIOTh: MpPAaKTHYHA
CIPSIMOBAHICTh METU YPOKY; JOMOBHEHHS 3MICTOBOI Ta MPOIECyaIbHOT MOTHBAII]
(YHKLIOHATBHOIO; NPIOPUTETHA pOJIb MPAKTUUHUX METOJIB HAaBYAHHS, METOIB
3aCTOCYBaHHS 3HaHb 1 BMiHb; 30UIBIICHHS Yacy YpOKY, SKUH BIABOAMTHCS Ha
CaMOCTIiiHYy poOOTy Yy4YHIB IIOJO 3aCBOEHHS Ta 3aCTOCYBAHHsS 3HaHb. 3aco0aMu
HaOyTTA Ta JIarHOCTYBAHHS KOMIIETEHTHOCTI BUCTYNAIOTh MPAKTUYHO OPIEHTOBAHI
3aBJaHHs, B SKUX HaBYaJIbHUN MaTepiayl MOB’A3Y€TbCA 3 MOBCSIKIECHHUM >KUTTAM
JIOJUHU Ta PO3B’S3aHHS SIKUX BHMMAara€ 3acTOCYBAHHS THUX CaMUX Yy3arajlbHEHUX
CHoco01B JISTBHOCTI, 10 ¥ BUPIIIEHHS )KUTTEBUX CUTYalLlii 1 mpooJeM.

VY nmiteparypi 3 KOMIIETEHTICHOTO TIJAXOAY BHCBITIEHI PI3HI O3HAUYCHHS
MPEeIMETHUX KOMIETEHII1I: K CYKYITHOCTI 3HaHb, yMiHb T4 HABUYOK 3 MPEIMETA, 110
Jla€ 3MOTY OCOOMCTOCTI BUKOHYBATH IMEBHI JI1i, BUXOASYHU 3 BIIACHOTO CTaBJICHHS; SIK
3IaTHOCTI1 Y4YHSI 3aCTOCOBYBATH CYKYIHICTb 3HaHb, YMiHb, HABUYOK 3 MEBHOI rajys3i

BIJIMOBIJTHO /10 KUTTEBO1 CUTYyallli. ¥ BCIX O3HAUYE€HHAX (PIrypyrOTh 3HAHHS, BMIHHS,
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HAaBUYKM, CTaBJIEHHS, XO4ya TJIYMau€HHs 4YacoM TOJSpPHI: BiJl OTOTOXXHEHHS 31
3HAHHSMH, YMIHHSMHU 1 HaBUYKaMU JI0 HaJl@HHA KOMIETEHLIIM aOCOJIOTHOIO
3HAUEHHS 1 MIANOPAJIKYBaHHS 3HaHb MPAKTUYHOMY 3aCTOCYBAHHIO. 3Ba)KarOuM Ha
OYMKH pi3HMX aBTOpiB [22; 309], mponoHyeMO TakKe O3HAYEHHS: npeoMemmi
Komnemenyii — 11e CYKYIHICTh 3HaHb, YMiHb, IHTEJIICKTYaIbHUX 3/110HOCTEH, TOCBITY
JISTBHOCT1, 0COOMCTICHOT MOTHUBAIIIT YUHIB JI0 1X pealizallii y mpakTU4Hii cuTyarii.

AHasni3 HaBYaJbHUX TpOrpaM 3 XiMii HIOJ0 BUMOT JO €KCIIEPUMEHTATHBHUX
YMiHb, SKMX HaOyBalOTh YYHI A Yac NPOBEAEHHS JabOpaTOPHUX JOCIHIIIB 1
MPaKTUYHUX POOIT, 3MICTY JAOOPATOPHUX JOCIHIAIB 1 IPAKTUYHUX POOIT, OMUCAHUX Y
MIIPYYHUKAX Ja€ MIACTaBM BUAUIMTH TPU TPYNH KOMIIETEHIIN: opraHizaliiHi,
TEXHOJIOT14YHI, IHTeNeKTyallbH1 [114].

1. Opeanizayitini. 1. IlnanyBanHa ekcnepumeHnty. 2. [1inbip peakTuBiB Ta
o0naaHanHs. 3. [TinrotoBka ¢opmu 3BiTy. 4. PanioHanbHe BHKOPHUCTAHHS 4Yacy,
PEaKTUBIB MiJ] YaC BUKOHAHHA pOOOTH. 5. 3M1IICHEHHSI CAMOKOHTPOJI0. 6. Y TpUMaHHS
poOo4oro Micist B YMCTOTI M 0XaifHOCTIL. 7. CaMOCTIHHICTB y po0oTi. /. Texnonoeiuni.
1. KopuctyBanHs  1abOpaTOpHUM  TOCYAOM, OOJaJHAHHSAM 1 pEaKkTUBaMH.
2. CknamanHs npuiaaiB 3 rotoBux jaetaneid. 3. [IpoBeneHHs XIMIYHUX omepamnii
(mogpiOHEHHsT 1 3MILIYBaHHA TBEPAUX PEUYOBUH; PO3UYMHEHHS TBEPAUX, PIAKUX 1
ra3yBaTUX pEYOBHMH;, HarpiBaHHs B NpoOIpIli, cTakaHl, KoJiOi; (UILTpyBaHHS).
4. BumiptoBaHHs 00’€MiB  pIIMH, HaBaXKM Ha Tepe3ax (ANTEeKapChbKux 1
TEXHOXIMIYHUX). 5. OdopMmileHHS eKcnepUMeHTalbHOI poboTH. 6. JlogepkaHHs
npaBuil TexHlku Oesneku. [Il. [nmenexkmyanvui. 1. YTOUHEHHS METH 1 BU3HAY€HHS
3aB/laHb eKCIepuMeHTy. 2. Bucynenns rinoresu. 3. Bukopuctanss 3100yTHX 3HAHb.
4. Onuc CHOCTEpEKEHHA 3a IMpolecamMu ¢ gBUIIAMH. 5. AHali3 pe3yJbTaTiB
eKCIIEpUMEHTY. 6. Y3arajibHEHHs 1 BACHOBKH Ha MiJICTaB1 EKCIEPUMEHTY.

[Iporiec dhopmyBaHHS €KCIIEPUMEHTATBLHUX YMiHb 1 HAaBUYOK MOJUISETHCS Ha
Tpu etanu. 1) MArOTOBYMIA, 2) CHHTCTHUHHUU; 3) 3akmtouHuil. [ligrortoBumii eram
nepeadavyae 03HAHOMIICHHS 3 MpaBUJIaMU POOOTH, BUILICHHS U OCMUCICHHS KOXHOT
onepauii. Ha cuHTeTMyHOMY eTami OKpemi omepallii 3JIMBAalOThCA B €IUHE IIUIE,

BUHUKAE MoTpeda KOoopAWHALli i, OCKUIBKM Jii Y4YHIB LI€ HE JIOBEJAEHO [0
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apromatu3My. Ha 3akiiouHoMy eTami BHAcCHiOK OaraTopa3oBuX onepauid aii
CTalOTh aBTOMAaTHUYHHUMH, POOOTa BUKOHYETHCS CIHOKiMHO. OBOJOIIHHS YYHSIMU
KOXKHOT1 /111 BIIOYBA€ThCA MM1JI KEPIBHULITBOM YUYUTENs. 3a3BUYall BUKOHAHHS TUX YU
IHIIMX oOmepaliii BiH MOSCHIOE TMiJ Yac JEMOHCTPALIMHOTO EeKCHEPUMEHTY W
MPOBEJICHHS JIA0OPATOPHUX JTOCTIIB. Y IOCKOHAJIEHHS €KCIIEPUMEHTAIBHUX YMIHb 1
HAaBUYOK YYHIB BIJIOYBAa€TbCs B MpPOILECI BUKOHAHHS J1aDOPAaTOPHHUX JOCHIAIB 1
NpakTUYHUX  poOIT. 3HAaHHSA, BMIHHS YYHIB BHUKOHYBAaTH E€KCIEPUMEHT
PO3BHUBAIOTHCS Y KOKHOMY KJacl.

ExcnepumenTanbHi BMIHHS Ta HAaBUYKH 3 XiMIi HE 3BOJSTHCA JIUIIE 10
MIPOBEJICHHS XIMIYHHUX €KCIIEpPUMEHTIB. YUHI MOBUHHI 3HATH, SIK BUKOPHCTOBYBATH
HaOyTi 3HAHHSA M YMIHHS B TIOBCSAKIEHHOMY >KUTTI1. J[OCSTTH IIbOTO MOKHA 3aBASKU
MOTHBALli HABYAHHS, PO3KPUTTIO MPAKTHUYHOI 3HAYYH[OCT1 3100yTUX 3HAHb Ta BMiHb.
Hanpuknaa, yMiHHS TOTyBaTH PO3YMHHM 3 NEBHOI MACOBOIO YAaCTKOK PO3UMHEHOI
PEUYOBHUHHM CTAaHE B MPUTOJI1 B MOOYTI MiJl YaC KOHCEPBYBaHHS OBOYIB, IUMHU BMIHHSAMHU
CKOPHUCTYIOThCSI 1 JabopaHTH XIMI4HOro aHamizy. JlaGoparopHi amociiav IOAO
JeHatypailii OuUlka MOXHA BHUKOPUCTATH MiJ 4Yac HaJaHHS MepIIoi JOMEAUYHOT
JIOTIOMOTY  JIFOJIMHI, SIKa OTpyilacs COJSIMH BaXXKUX METAIIB, OpPraHIYHUMHU
PO3YMHHUKAMH, KMCIOTAMHU TOIIO. [i 1a0Th BUIMTU PO3YMH OiIKa Kypsdoro sius —
BIH 3B’SI3y€ OTPYyHHI peyoBUMHU. YMIHHA BusBiasaTH KapOon, ['inmporen, Xmiop B
OpraHiYHMX CIOJyKax MOTpIOHI JabopaHTaM XIMIYHOTO aHami3dy, eKcrepram
010XIMIYHUX Ta KPUMIHAIICTUYHUX Jlaboparopii. Orxe, HAOyTI eKCIIEpUMEHTAIbHI
YMiHHSA OyayTh JUIsl y4HS KOMIIETEHTICHUMH, SKIIO BIH yMi€ iX MOOII3yBaTH,
3aCTOCOBYBATH B IPAKTUYHIN CUTYyaIIil.

PosrnstHemo  gesiki  METOAMYHI MPUHAOMH  BHUKOPUCTAHHA HaBYAJIBHOI'O
XIMIYHOI'O €KCHEPUMEHTY 3 METOI PO3KPUTTS MOro MNPaKTUYHOTO 3HAYEHHS:
1) HeroOBHA JICMOHCTpAIlsl JOCTIIIB;, 2) BUKOPUCTAHHS CJIEMEHTIB IOIIYKOBO-
OOCIIAHUIBKOI poOoTH; 3) ponboBl Irpu; 4) BUKOPUCTaHHS 3aBJaHb Yy TECTOBIH
dbopmi; 5) BUKOPUCTAHHS TBOPUMX 3a7a4-MaTIOHKIB.

1. Henosna oOemoncmpayis 0ocnioig. YuuTeldb BUCTABISIE CKISIHKH 3

BUXITHUMHU PEYOBHMHAMHU Ta MPOAYKTAMHU peakiliii. Y4YHI MOBHUHHI PO3MOBICTH MPO



180
fgocaig 0e3 Horo BUKOHAHHSA, HamUcaTH PIBHAHHA 1 3a3HAYUTH 3aCTOCYBaHHS
MPOJYKTIB peaKIIii.

2. Enemenmu  nowyko8o-00ciionuybkoi podoomu. 3 METOI0 MiJICUJICHHS
MPAKTUYHOTO CIHPSIMYBaHHS 3aBJlaHb 3 €JIEMEHTAMH MOIIYKOBO-AOCIIAHUIBKOT
poOOTH 10 iX 3MICTY BKJIIOYAIOTHCA BIAOMOCTI PO PEYOBUHHU, SIKI BUKOPUCTOBYIOTh Y
noOyTl, CLILCHKOMY TOCIOJAPCTBI, BUPOOJIAIOTh HA PEriOHAJBbHUX MIAIPUEMCTBAX.
Hanpuknaza, Ha etukerui q0 3acoOy anst uuileHHs «TyaneTHe kaueHs» y (hiakoHi
OUIOr0 KOJBOPY 3a3HA4€HO, IO BIH MICTUTh XJIOPUAHY KHUCIOTY 1 MOTpedye
0COOJIMBO 00EPEKHOT0 MOBOJKEHHS. SIK MOXKHA BUSIBUTH KHCIIOTY B oro ckiaai? Ak
JOBECTH, 110 camMe XJIOpUIHA KUcaoTa?

3. Ponvosi icpu. Takuil npuiloM BUKOPHUCTAHHS XIMIYHOIO €KCIIEPUMEHTY CHpUsIE
IJIMOOKOMY 1 CBIIOMOMY 3aCTOCYBaHHIO HAYKOBUX 3HAaHb Y BUPOOHMYMX Iponecax. Tak,
il yac MPOBEACHHS POJILOBOI Ipd Ha TeMy «BUpOOHMITBO aMOHIaKy» CIIBPOOITHUK
XIMIYHOT J1a00paTopii MPOMOHYE MPOBECTH EKCIIEPUMEHTAIBHE TOCTIPKEHHSI.

3aBnanns 1. [logaua amoHIaKy Ha CKJIaJ 3MEHIIMIIACS IMICIS OXOJOMKEHHS 1
cenapyBaHHsS TPOAYKTIB peakiii. [lepeBipTe HasBHICTh aMOHIaKy B CyMillll Tra3iB
ICHs cenapyBaHHs. SIK yCyHYTH HENOJIAIKU B CUCTEMI?

3aBaaHHs 2. Y KOJIOHI CMHTE3y 3MEHIIMJIACS IM0jJaya a30TOBOAHEBOI CYMILII.
HamneBno, cupoBuHa HemoBHICTIO ouuieHa Bix kapOoH(IV) oxcumy. Ilepeipte
CUPOBHUHY Ha HasBHICTb JoMilok kapooH(IV) okcuny. Jlalite pexoMenaaitii.

VY4H1 pO3B’SA3yIOTh 3alpONOHOBAaHI 3aJayl, BUKOPUCTOBYIOUM YSIBHUU
€KCIIEPUMEHT.

4. Buxopucmanns 3a80amb y mecmositi ¢gopmi. Hanpukman, xapaktepHa
o3Haka B3aemojii anpaeriny 3 kynpym(Il) rinpokcumgom — 1e:

(a) BuauieHHs metany; (0) yTBOPEHHsSI PO3UYMHY CHHBOTI'O KOJIbOPY; (B) YTBOPEHHS
ocajly 4epBOHOTO KOJbOPY; (T') MOsiBa 3amaxy.

5. Bukxopucmanua meopuux szadau-mamonxie. Hampukman, sk 13 aeranew,
300paK€HUX Ha MAJIIOHKY, CKJIACTH MPUJIaj, 3a JOMOMOIH SIKOTO MOKHA TOBECTH, 110
i Yac 3ropsHHsS BOJHIO B MOBITP1 BUTpadaeTbcs KuceHb? Hamamroiite mpunan i

OMUIIITH JOCIII.
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OCKUTbKM KOMIIETEHTHICTh PO3IJIAJIA€ThCA SK IHTEIPOBAHUM KOMITIOHEHT
HAaBYAJIbHUX JOCSTHEHb YYHIB, TO pIBEHb EKCIIEPUMEHTAJIbHOI KOMIETEHIIi
BU3HAYAETHCA PIBHEM IXHIX HaBYAJIbHUX JOCSITHEHb 3 XIMil 3a 12-0anbHOIO MIKAJIO0
OlLlIHIOBaHHA. /[l XapaKkTEpUCTHUKU pIBHIB EKCHEPUMEHTAIBHOI KOMIETEHII]
BUKOPUCTAEMO TakKl MapamMeTpu: 1) BUKOHAHHS €KCIEPUMEHTY YYHSAM: [iJ
KEpIBHULITBOM YYMTEIIS, 32 KOHCYJIBTAI[IEI0 BUWTENS, 3a IHCTPYKIIIEIO MiAPYYHUKA,
CaMOCTIMHO y4HeM; 2) omuc JAOCHiAIB: (parMeHTapHUM, HENOBHUMN, NOBHUH, 3
eJIeMEHTaMH TBOPYOCTI; 3) po3yMOBI Olepallii: BMIHHS aHajli3yBaTd, MOPIBHIOBATH,
BCTAHOBJIIOBATH MPUYMHHO-HACIIKOBI 3B’ 13KH, POOUTH BUCHOBKH.

VY mpoueci AOCHAIAKEHHS HaMU PO3pOOJIEHO KpUTEpii M1arHOCTUKH PIBHIB
c(hOpPMOBAHOCTI €KCHNEPUMEHTAJIbHUX KOMIETEHTHOCTEH YyuHs: 1) nowamkosuu —
3HA€ MpaBUja TEXHIKM O€3MeKW MiJ 4Yac BUKOHAHHS JAOCIHiAIB, BUKOHYE JUIIE
OKpeMi JOCHIAM TMiJl KEPIBHUITBOM YYHUTEJNs, OMNUCYE AOCHIAU (parMeHTapHO;
2) cepeOnill — CKaaa€e MPUIAaH TiJ KEPIBHUIITBOM YYHUTEIsA, CAMOCTIHHO BUKOHYE
OKpeMi XIMI4HI JOCHIAU, JOJACPKYHUUCHh IHCTPYKIlI, Omucye nociiau 0e3
CIIOCTEPEKEHb; 3) docmamuili — CaMOCTIMHO BHUKOHYE JOCHIAMA 3TIAHO 3
IHCTPYKIII€I0, 1HKOJHM 3BEpPTAETbCS 3a KOHCYJIBTAILIEID O BYUTENA, OIHUCYE
CIIOCTEpPEKEHHSI, BUCHOBKM HEIOBHI, HEOOIpyHTOBaHi; 4) eucokuii — BHUKOHYE
XIMIYHMI €KCIEPUMEHT CaMOCTIHHO, palloHAaJbHO BUKOPUCTOBYE OONaHAaHHS WU
peakTHBU, pPOOUTH TOETANHI CHOCTEPEkKEHHS, CKIajaae 3BIT, 1[0 MICTUTH
oOrpyHToBaH1 BUCHOBKH [114; 150].

Takum  yumHOM, B TIpoleci JOCHIIKEHHS HamMd  3°4COBaHO,  WIO
€KCIIEpUMEHTaIbHl ~ MpEAMETHI KOMMETeHIli 3 XiMli — 1€ CYyKYHHICTb
€KCIIEPUMEHTAIbHUX 3HaHb, YMIiHb, IHTEJIEKTYaJbHUX 3A10HOCTEH, JOCBINY
JISTTBHOCTI, OCOOMCTICHOT MOTHBAIIll YYHIB /10 iX peanizailii y NpakTU4YHIA CUTYyaIlii.
Hamu BuOKpeMJI€HO TpH TIpylu €KCIEPUMEHTaJbHUX MPEAMETHUX KOMIIETEHIIIH,
BU3HAYEHO YMOBU Ta €Tamu iX (opMyBaHHs, piBHI cdopmoBaHocTi. Po3pobiaeHo
KpUTEpPil AIarHOCTUKHM PIBHIB CHOPMOBAHOCTI EKCHEPUMEHTAIIBHUX MPEIMETHHUX
KOMIIETeHUIH y4yHIB 3 XiMii. Tenep BuHHMKae mnoTpeda, SK MOXHA MOCHIMTH

JOCTITHUIIBKY (DYHKITIFO XIMIYHOTO €KCTIEPUMEHTY.
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4.3. ITocuyieHHS AOCTIAHULBKOI (PYHKIII XiMiYHOI0 eKCIIEPUMEHTY

[IpoGnema poO3BUTKY Y4HIB Yy TIpolieci HaBYaHHS € (PyHIaMEHTAJIbHOIO
po0IeMOI0 IUIAKTHKH, Ticuxodorii. L{iif mpobiieMi npucBsueHi HaAyKOBI Mpalli TaKUX
Bimomux yueHux sk B. B. lasumos [157; 158], I. C. Slkumanceka [375; 376],
I'. JI. Kupunosa [194] Ta inmi.

[IpoGnema po3BUTKY Y4YHIB y IPOLIECI HABYAHHS XIMil BioOpakeHa B Mparsix
C. I'. llanoBaneHka [364], J1. M. Kuproiikina, B. C. Ilonocina [195],
E. I'. 3notaukora [180], M. B. 3yeBoi [182].

Cepen npuilomMiB 1 METOJIIB peaii3alii pO3BUBAJIbHOIO HaBYaHHS B HaBYaHHI
XiMii JOCJIITHUKH BUOKPEMJIIIOIOTh MPOOIEMHUN XIMIYHUN ekcniepumeHT [182, c.14-
16; 327-330].

[IpoGnemMHU XIMIYHUIN €KCIIEPUMEHT, K MOKa3ylOTh IPAKTUKA Ta JIITepaTypHi
JoKepesia, HalOUIBII MOBHO peali3yeThes 32 YMOB IMPOOJIEMHOro HaBuYaHHs. B ocHOBI1
Horo oprasizaiii JIS)KUTh TPUHIIUI MOIIYKOBOI HABYAIBHO-TII3HABAILHOI TISUIBHOCT1
YUYHIB, TOOTO MPUHLHUI «BIAKPUTTS HUMU HayKOBUX (DaKTIB, SIBUIL, 3aKOHIB, METO/IIB
TOCHIIKEHHs 1 CIOCcO01B 3aCTOCYBaHHS 3HaHb Ha npaktuii. Ak nosena P. I'. IBanosa
[250, ¢.84], y HaB4aHH1 XIMIii TPOOJIEMHICTh peani3yeThCs 3a PI3HUMHU BapiaHTAMH,
3aJIeKHO BiJ 3MICTY HAaBUAJBbHOTO MaTepiaiy 1 HMIATOTOBIEHOCTI y4HiB: 1) 3a yMoB
3aCTOCYBaHHSl MOSCHIOBAJBLHO-UTIOCTPATUBHOTO METOAY — 1€ Oyae mnpoOJieMHHIA
BUKJIaJ] MaTepiajly BYMTENsAM; 2)3a YMOB YacTKOBO-TIOIIYKOBOI'O — CIUIbHE
pO3B’si3aHHs MPOoOJIeM, KOJIM Y4HI B MPOIECI €BPUCTUYHOI Oecimu abo MpakTUYHO
3HAXOJATh MIATBEPAXKEHHS TOTE3H; 3) 32 YMOB JAOCTIAHUIBKOIO METOJlY HAaJa€ThCs
MOXKJIMBICTh CAMOCTIMHO BHCYBaTH TINOTE3y, 3HAXOAUTH LUISAXH 1 pO3B’sI3aHHA 1
JIOXOJUTH BUCHOBKIB.

VY mpoueci TOCHIIXKEHHs 3’5ICOBaHO, 10 AJI YAaCTKOBO-TIOIIYKOBOT'O METOAY
XapakTepHUM, SIK TMPaBWIO, € JOCIIAHUIBKUANA CIOCI0 3acTOCyBaHHS 3aco0iB
HaouHocTi. Lei cnoci0 nepenbdayae BUKOPUCTaHHS 3aC001B HAOUHOCTI SIK OCHOBHOI'O
JpKepesna 3HaHb — Y4H1 CIpPUKUMAIOTh BIAOMOCTI MPO BUYYYBaHUH O0’€KT CHOYATKY
CaMOCTIMHO Ha OCHOBI CIIOCTEPEKEHb JOCIIY, @ TOTIM MEPEBIPSIIOTh iX 32 KHUXKKOIO

a60 3a JonoMoru BuuTens. JocaiaAHUIBKUIM crocid 3acTocyBaHHS 3aC001B HAOUHOCTI
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BUKOPHUCTOBYETHCS TOJAl, KOIM HEOOXIIHO EKCIEPUMEHTANIbHO 3’sCyBaTH OYI0BY
PEYOBHH, BUBUMTH iX XapaKTEpPHI BIACTUBOCTI.

BuBueHHs TpakTUKM TOKa3zye, WO Haiuyacrtimie sAK 3acil0 HAOYHOCTI
BUKOPUCTOBYETHhCSI HABYAIbHUI XIMIYHMI €KCIIEpUMEHT. BaxxiauBow yMOBOIO
YCHIIIHOTO 3aCTOCYBaHHS JEMOHCTPALIMHUX JAOCHIAIB JIOCHIIHOIO XapakTepy e€:
1) yiTka TOCTAaHOBKA YyYHTEJIeM NpPOOJIEMH, IO BHUMAra€ CKCICPUMEHTAIBHOTO
pO3B’sI3aHHs, TJIAHYBAaHHS 3 YYHSIMM OCHOBHOI 17€i JOCHiAy, SIKOKO BOHM IOBHHHI
KEepyBaTHUCS M1 Yac CIOCTEPEKEHHS TOCIITY, BpaXOBYIOUH HOT0 METY; 2) HasiBHICTb
B YYHIB HEOOXIJHOTO 3amacy 3HaHb Ta YABJIECHb JJI MPABUIBHOTO CIIOCTEPEKEHHS 1
MOJAJILIIOTO OOTOBOPEHHS NOCHiAy; 3) 3HAHHS YyYHSMH 3HAUYE€HHS OKPEMHUX YaCTUH
Mpuiaay, BJIACTUBOCTEHW PEUOBHMH, O3HAK, 3a SKMMHM MOXHA BU3HAUYUTHU MeEpeoir
XIMIYHMX TpOLECIB 1 MOSABM HOBHX pPEUYOBHH; 4) mpaBuiibHa MOOYJ0Ba JIAHLIOTa
MIpKYBaHb Ha OCHOBI CIOCTEpEXeHb nociiay [353, c.23]. BuBuarouu, Hanmpukiai,
OyJI0BY MOJIEKYJIU €TaHOIY, YUUTEIb 3anucye Horo mosnekyasipay popmyny C,HgO 1
MPOIMOHY€E YYHSM 3aBJAHHS: CAMOCTIMHO CKJACTH CTPYKTYpPHY (OpPMYIy CIHPTY.
3Har04YM MOJIEKYJISIpHY (POpMYIly 1 BaJIEHTHICTh €1€MEHTIB, YUHI CIIPABIISIOTHCS JIETKO

13 3aBIaHHAM. AJile BOHU NTOMIYal0Th, [0 MOXHA HAIIMCATH /1Bl CTPYKTYpPH1 (POPMYIIH:

H H H H
| | |
a)H-C-0-C-H; 6)H-C - C - OH.
| | |
H H H H

Bunukae npoOnema: sika 3 1ux ¢opmya Bianosimae cnupty? BucyaroTbes
pi3HI TINOTE3W 1 CHUIBHUMHU 3yCHWUISIMU PO3B’s3yloThesl. llpumyckaerbes, 1o
crpaBeuBa mnepia gopmyna (a). Toal BUAHO, M0 B MOJEKYJl COUPTY BCl aTOMHU
['inporeHy piBHOLIIHHI, OCKIIbKM BOHHM CIOJYy4Y€Hl O€3MocCepelHb0 3 aToMaMu
Kap6ony. OTxe, MOKHA BBaXKaTH, 0 BOHU MPOSIBISITAMYTh OJJHAKOB1 BIACTHBOCTI.
Axmo x cnpaBeguBa apyra ¢opmyna (0), To atomu ['iaporeHy HepiBHOLIIHHI,
OCKUIBKM OJIMH 3 HUX CrojiyueHuil 3 atomoMm KapOony He Oe3mnocepe/Hbo, a uepes
atoM Oxcureny. BHUCyHYTI TinoTe3u NepeBipsAIOThCS €KCIEepUMEHTabHO. Bunrtens

JEMOHCTPY€E KUIBKICHUIM JIOCHIJ B3a€MOJII METAJIIYHOTO0 HATpil0 3 O€3BOJHUM
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etaHojioM. Tak, BHaciuiAOK AEMOHCTpauli JOCHIY Y4YHI1 JOXOJATh BUCHOBKY, IO
neplIy rinore3y Ciij BIAXWUIUTH, K TaKy, 10 HE BIANOBiIae Oy/I0BI CIIUPTY, a APYTY
— IIPUNHATH.

VY mporeci JOCHIKEHHsST 3’5ICOBaHO, 1110 JIOCTIIHULIBKUNA METOJ| Yy HaBYaHHI
XiMii peani3yeTbCs WUIAXOM oOpraHizaiii JadopaTOpPHUX JOCHIIIB Y4YHIB, MiJ 4ac
poOOTH 3 pO3/1aBaJIbHUM MarepiajoM, MiJ 4Yac po3B’A3yBAHHS E€KCIEPUMEHTATbHUX
3a/1ay, M1l Yac BUKOHAHHS NMPAKTUYHUX POOIT 3 XiMil.

OpraHi3oByrouMd JOCHIAHUIBKI J1a0OpPATOpPHI  JOCHIM, BaXJIWUBO, 1100
HaBYaJIbHUI MaTepian He OyB MepeBaHTAKEHUU (pakTaMu, OKpIM TOrO, AOCIIAH, SKi
Oy1yTh BUKOHYBATH y4Hi, MalOTh OyTH JIJI1 HUX HOBUMH 1 MOCWIHbHUMU. BaxxiuBo
PO3KPUTU METY Ta BU3HAUUTH 3aBJIaHHA JNOCHKeHHs. JloOpe, KOoiu MUTaHHA, L0
BUBYAETHCA, BUHUKAE SK MpoOjema, sKy HeoOXiqHO po3B’s3aTh yuHsMm. [licis
CTBOpPEHHs MpoOJeMHO1 cuTyalii 1 (GOpMyJIOBaHHS MPOOJIEMH BUCYBAETHCS TiOTE3a
npo CyTh mpoOJieMH, Ky HEOOXITHO po3B’si3aTH. JlociiaHa mepeBipka TilnoTe3n
MIPOBOJUTHCSA 3a JAOMOMOrU JabopaTopHUX AochiAiB. B pe3ynbraTi poboTH yuHI
GopMyntoI0Th HEOOXIHI BHMCHOBKM Ta Yy3arajJbHEHHS pe3yJbTATIB MPOBEICHHUX
nocaipkeHb. Tak, micns 3°siCyBaHHSI CTPYKTYpPHOI (POPMYIIM €TaHOJIy Mepe] KIacoM
CTaBUTBHCSA 3aBAAaHHS: JAOCIHLAUTH (PI3MYHI BJIACTUBOCTI €TaHONy. BuKoHyroun
(dbpoHTaNBHUMN JTA0OPATOPHUIN €KCIIEPUMEHT, YUHI CAMOCTIHHO NOCTIKYIOTh (hi3UYH1
BIIACTUBOCTI eTaHouy. [lepen HUMM CTaBUTHCS 3aBAaHHS: a) NOCTIAUTH PO3YUHHICTH
€TaHOJy y BOJIl 1 HOPIBHATH 3 PO3UMHHICTIO racy; 0) nepeBipuTy po3UYMHHICT PI3HUX
PEUYOBHUH B €TaHOJII; B) BCTAHOBUTH, SIK MO>XHA BHUSIBUTH HAsIBHICTb BOAM B €TaHOIII
(6e3Bomnmii CuSQ,4, OnakutHimae). B pe3ynpraTi camocTiiHOI poOOTH  yuHI
pO3B’S3YIOTh ~ BUCYHYTY HaBuajbHy npoOnemy. Sk moOKa3ye MpakTHKa,
JOCIIAHUIBKUI METO/1 B HAaBYaHHI XIMil peani3yeThes 1 Mij] Yac CaMOCTIHHOI poOoTH
VUYHIB 3 pO3/IaBaJIbHUM MaTepiaioM. BUKOpHUCTOBYIOTh po3JaBajibHUN Martepian JJis
BUBYEHHS (13MYHHMX BIACTHUBOCTEHW peuoOBUH. Tak, yuHi 03HAHOMIIIOIOTHCS 3 PI3HUMU
BUJIAMU TaJuBa, 3 MIHEpPaJIbHUMHU AOOpPMBAaMU, METajaMU Ta CIJIaBaMH, 3 BHJaMH
BOJIOKOH, IJIacCTMAac, KaydykiB Ta 1H. Po3risnaroun BuAaHl 3pa3ku, AOCTLIKYIOUU

IJIACTUYHICTh, TBEPHAICTb, BIJHOCHY TYCTHHY Ta 1HIIl BJIACTUBOCTI PEYOBHUH, IO
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JIETKO BU3HAYalOThCsl, YUHI IIYKAalOTh BIAMOBIIHI HA MOCTaBieHHI 3anuTaHHs. [Ipu
bOMY 3aBJlaHHS (QOPMYJIIOIOTH Tak, 00 BOHM BUMAarajid HE TUIbKU OIUCATH
BJIACTUBOCTI fSKOMOra IIOBHIille, ajie ¥, HampuKiIaja, 3 ACyBaTH 3B 30K MIXK
BUSBJIICHUMH BJIACTUBOCTSMM 1 MOXJIMBUM 3aCTOCYBAHHSIM pPEUOBUH, MaTepialiB.
Pe3ynpTaTi BHMBUYEHHS pO3JaBajJbHOTO MaTepially yuHi, K HpaBWiIo, (IKCYIOTh B
TaONMIISIX, K1 CIPUAIOTh CUCTEMATHU3all1]l BIACTUBOCTEH PEUOBHH, 1110 BUBYAIOTHCS.

Sk moka3zye MpakTUKa IHIIUM CIIOCOOOM peanizallii JOCIITHUIIBKOTO METOY B
HaBYaHHI XIMIi € pPO3B’sI3yBaHHsS €KCIepUMEeHTaldbHuX 3agau [117; 169]. Ha3zpa
«EKCIepPUMEHTANIbHI 3aJlayul» MIIHO YTBEPAWINCH B METOJAMIII HaBYaHHA XiMii. Aue,
K MoKa3aja B cBoeMy nochimxenni M. B. 3yesa [182], Tounimre 6yi0 6 Ha3uBaTH ix
AKICHUMU 33J]a4aMHM, SIK1 PO3B’SI3YIOThCSI €KCIEPUMEHTAJIbHUM IUIIXOM, Ha BIAMIHY
BIJl TaKUX SIKICHUX 3a/1a4, 10 PO3B’A3YIOThCS YCHO a00 MUChbMOBO. B MeTonnuHmux
MOCIOHMKaX 3 XIMIl €KCIepUMEHTAIbHUM 3a/JadyaM MNpPUIUISAE€TbCS HaJIEKHA yBara
[54; 182; 197, 246, 324; 364]. Tak, C.TI.lIllanoBanenko [364, ¢.580-604]
kiacudikyBaB cnocoOM poO3B’S3yBaHHS EKCHEPUMEHTAIBHUX 3aJad 3a O3HAKOIO
PO3YMOBOT TisUIBHOCTI YUHIB: METOJ MPOO, METOJ TIMOTE3, METOJl PO3B’A3yBaHHS 11O
nam’siTi, METOJl aHAJITUKO-CUHTETUYHUN. OKpIM TOr0, BIH BUOKPEMUB K1JIbKa THUITIB
TaKWX 3aJad 3a XxapakTepoMm ik yuHIB: 1) cmocTepeKeHHs, TMOSICHEHHS Ta
nepeadadyeHHs sBUIL, 2) 10OyBaHHS pEYOBUH; 3) pO3Mi3HABAHHS PEYOBUH Ta
JIOBEACHHS iX cKkiaay; 4) TOBEIECHHsS HAsgBHOCTI JOMIIIOK Ta PO3JUICHHS CyMILIeH;
5) BUKOHAaHHS peakIliii, XapaKTepHUX [UIsl JaHOi PEYOBHHU; 6) MPUTOTYBAHHS
PO3YMHIB 33JaHOT KOHLEHTpalli. BIablIicTh 3 IMX TUIIB 337a4 PO3TJSHYTI 3 TOYKU
30py METOJMKM HABYaHHS YYHIB iX PO3B’SI3yBaHHS Ta 3HAXOJASTh 3aCTOCYBAHHS B
HaBYaHHI XiMii i Tenep.

1. M. Kupromikin [197] excrniepumeHTa bHI 3a/1adi po3Tisijiae sk OCOOIUBHIA
BU/JI YYHIBCHKOI'O €KCIIEPUMEHTY, B MPOILIEC] SIKOTO MOEIHYIOThCS JIOT14HI oneparii 3
NpaKTUYHUMHU JisiMu. BiH 3BepraB yBary Ha Te, m00 NPAKTUYHUM [isIM YYHIB
NepeayBajio TEOPETUYHE pO3B’SI3yBaHHS EKCIIEPUMEHTAIbHUX 3aJady. B 1mpomy
Bumnajky, BiamiyaB J[. M. Kupromkin, Oyae 3anumiatucsa MeHule Micus JJjs mnpooO,

TISTBHICTH yuHS Oyzie OUIBII CBIJOMOIO, & PE3YJIbTaT Kpalui.
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TexcTu excrnepuMeHTaNbHUX 3a/lay BKJIIOUYEHI A0 MiAPYYHHKA. BUKOHYIOTHCS
BOHU y (opmi 0OOB’A3KOBHX 3a IMPOrPaMoOI0 MPAKTUYHUX POOIT, K1 3aBEpUIYIOTH
BUBUYEHHS OKPEMHUX T€M KypCy XiMli. YUHI CAaMOCTIHHO aHali3ylOTh BHXIJHI JIaHi B
YMOBI 3a/1a4i, 3HaXOASITh CIIOCI0 PO3B’SA3yBaHHS 1 OJIEPKYIOTh OaKaHUM pe3ysibTarT.

Hampuknan, KOpucTyrouuch peakTUBAMM, IO € Ha CTOMdI, J00yapTe Oapiii
cynbdar.

Po3B’s13yBaHHS.

1. bapiii cynbdar BaSO,4 — Hepo3uHMHHA Cll1b, BOHA YTBOPEHA 3:

Ba®" + SO,* = BaSOs.

Jlns  noOyBanHs Oapiii  cynbdpaty BaSO, tpebGa B3siTH: a) po3umuH,
B sSKOMy € jiomM Ba®, wHanpukmag pedoBmHHM  ckiagy:  Ba(OH),,
Ba(NOs),;, BaCl, i 6) po3uun B sikoMy € HOHHU SO42", HaAIMPUKJIaJ PEYOBHHH
CKJIaJy: H>SOy, Na,SOy,, K>SOs,. € pEaKTUBU CKJIaJly BaCl,
1 NaySO,.

2. Y npoOipKy HaJIMBAaIOTh pO34MH Oapid xymopuny o6’emoM 1 M 1 10Aar0Th
CTUIbKH X pO3YMHY HaTpiil cynbdaTy. Bunagae Ouimii kpuctaniyHui ocan:

BaCl, + Na,SO, = BaSO4l + 2NaCl
Ba?* + 2CI” + 2Na* + SO, = BaSO,| + 2Na" + 2CI-
Ba®* + SO, = BaSO,|

BuBuenHs mpakTtuku Ta JiTepatypHux jpkepen [78; 184; 185; 311] moka3sye,
o0 3 METOK TMOCWJIEHHS JOCHIIHUIBKOI (YHKIII HABYaJIbHOTO XIMIYHOIO
€KCIIEPUMEHTY JIa0OpaTOpHI  AOCHIAW, MpakTUyHI pOOOTH MPOBOJATHCA 32
audepeHiioBaHUMU ~ THCTPYKIIAIMH, K1 BIATOBIAAIOTE  PENPOAYKTUBHOMY,
€BPICTUYHOMY Ta JAOCIIIHUIBKOMY PIBHSIM C(POPMOBAHOCTI Mi3HABAIBHOI JISNIBHOCTI
VUHIB 1 CHOPUSIOTH 3aJIYyYEHHIO BCIX YYHIB JO JOCHIIHULBKOI JIIBHOCTI. TeKkcTH
THCTPYKIIM CKJIQJalOThCsl TaKUM YWHOM, 10 YMM BHWIIE PIBEHBL MepeadadyBaHOi
JISIBHOCTI, TUM MEHIIIE B HUX ITOSCHEHB 1 BKa31BOK IIOJ0 BHKOHAHHS 3aBaaHb. [l

yac BUKOHAHHS JAa0OpPaTOPHUX JOCIHIJIB, NPAKTUYHUX PpOOIT y4HI BHOUPAIOTH
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HEOOXITHUN BaplaHT IHCTPYKIIH, B SKUX YITKO CQOpPMYJIbOBAHI METa Ta 3aBJaHHS
CKCIIEPUMEHTY (101aTOK B).

PosrnsiHemo, K y UYMHHHUX MiIPpYYHHKAx 3 XiMii Juisi 8 KjaciB aBTOPIB
H. M. Bypuncekoi [42], IL IL Ionens 1 JI. C. Kpuxmi [279] Ta O.I'. dpomenko
[381] Bu3HAUEHO 3MICT Ta METOAMKA MPOBEJICHHS XIMIYHOTO EKCIICPUMEHTY.

Jlis mpukiaay BUKOpUCTaEMO TeMy «OCHOBHI KJIACH HEOPTaHIYHUX CIOIYK» 1
30KpeMa OIMKCHU JAEMOHCTpAIIHHOrO nociiay «Peakiiisi OCHOBHUX OKCHJIIB 3 BOJOIO»,
naboparopHoro jgochiny «Bzaemoniss XJOpUIHOI KHUCIOTH 3 MeTallaMu» Ta
npakTuyHoi podotu Nel «JlocnmigkeHHs BIACTUBOCTEH HAWBAXKIIMUBIIIMX KJaciB
HEOPTaHIYHUX CIIOTYK.

VY migpyunuky H. M. BypuHchKkoi mig yac onucy JE€MOHCTpAIiitHOro J0CIiay
«Peaxuis OCHOBHUX OKCHIIB 3 BOJOIO» [42, c.41] y4yHIB HaUUIIOIOTh Ha 3MIHY
30BHIIIHBOIO BUIJISAY BUXIJHOI PEUOBHUHHU 1 MPOJAYKTY peakxiiii, HA YMOBH 1 O3HAKU
MPOXOJKEHHsT peakuii. [[1s HAOYHOCTI NPONOHYETHCA PO3IJIAHYTH MATIOHOK
«rameHHs BanHay». JlaGoparopHuil nochin «B3aeMmojis XJIOPHUIIHOI KHUCJIOTH 3
Metanamu» [42, c¢.63] € CKJIaIOBOIO 3MICTY HOBOI'O HaBYaJIBHOIO MaTepialy 1
METO/IMKa MOro MpOBEAECHHsS TMpeJcTaBieHa SK JociikeHHs. CrodaTtky yuHI
3HAMOMJISITBCS 3 PIBHSHHSAM peakilii B3a€MOJli MarHir0 3 XJIOPUAHOK KHUCIOTOIO,
3BEpTAEThCA yBara Ha NPOAYKTU peakuii. Jlam MpomnoHyeTbCcsl Y4YHSIM BHUKOHATU
nabopaTopHUi 1OCHI] B3a€MO/II XJIOPUAHOT KUCJIOTH 3 IIMHKOM 1 MO 1 3’ SICyBaTH,
AKUU 3 HUX pearye 3 KUCJIOTOIO, a KU — HI. EKCrepuMeHTanbHO JOCIHIIKY€EThCS
NpoayKT peakuii. Ha oCHOBI HUX JOCHIIB 3 SCOBYETHCS THIl PEAKIIl 1 JA€ThCA
BU3HAYEHHS PEaKIii 3aMIIIEHHs], a TAKOK BBOJUTHCA MOHATTSA MPO BUTUCKYBAJbHUN
psan MertanmiB. Taka MeToJauKa MPOBEACHHS Ja0OpATOPHUX JAOCIIIIB, OE3yMOBHO,
crpusic (pOopMyBaHHIO B YYHIB JOCHIIHUIBKUX YMIHb 1 BUKIHMKA€ Oa)KaHHs 0
caMOOCBITH. MeToauka TpoBeNeHHS NpakTuyHoi pobotn 1 «JlocmimxeHHs
BJIACTUBOCTENl OCHOBHUX KJIAClB HEOpPraHIYHUX CHONyK» [42, c.85] Mae Takox
JOCIIAHUIBKUI XapaKTep, 10 BUSABISIETbCS Y TAKUX 3aBJAHHSX BOCBMUKIACHUKAM:
100yTH PEYOBHMHU Ta MOPIBHATH iX 30BHIIIHI O3HAKU; JOBECTH XIMIUHI BJIACTHUBOCTI

PEYOBHH; MOPIBHATH BIJTHOIICHHS PO3YMHHHMX 1 HEPO3UMHHUX OCHOB JO HarpiBaHHs
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TOIIO. 3BIT MPO BUKOHAaHY poOOTYy mependadae KOPOTKI MOSCHEHHS 0 JOCTIIIB 1
HAlMCaHHs HEOOXIHUX pIBHSAHb peakliid 13 3a3HayeHHsAM iX TUOY 1 YMOB
nposeneHHs. Otxe, H. M. BypuHcbka nponoHye ydHsSM JOCHIIHULBKUN MIAX1A 10
BUKOHAHHS XIMIYHOTO €KCIIEPUMEHTY, OUIbII CIPSIMOBaHUN Ha (POpMYBaHHS y4UHS-
JOCJITHUKA, KU BMIi€ 3100yBaTH XIMIUH1 3HAHHS, a caMe: CaMOCTINHO TJIaHYyBaTH
€KCIIEPUMEHT, 30UMpaTh HalmpocTilie o0yaJHaHHS, JOTPUMYETHCS MpPaBUI O€3MEeKU
KUTTEIISTIBHOCTI, BMI€ 3BITYBaTH, CIOCTEpIraTd, aHali3yBaTH, IOPIBHIOBATH,
MOSICHIOBATH, pOOUTH MPUNYILLIEHHS, BUCHOBKU. [IpoTe 111 3aBAaHHs HEe nependayaroTh
CTBOPEHHSI YMOB JIJIsl CAMOOIIIHKY Ta BUOOPY 3aBJaHb 3a IHTEPECOM.

VY migpyunuky I1. I1. TTonens 1 JI. C. Kpukii onuc 1eMOHCTpaliitHOro Jociiay
«Peakiiss OCHOBHUX OKCHUAIB 3 Bojaowo» [279, c¢.50] mpoiatocTpoBaHUI MaIFOHKOM
raciHHs BallHa BOJIOIO Ta KOPOTKUM OIKMCOM MPOIIECY, HABEJICHO PIBHSIHHS peakilii, 3a
AKUM CIIJ BU3HA4YaTH NpoaykT peakuii. I[IpoTe 30BciM He 3BepTaEeThCs yBara Ha
BU3HAUYEHHS O3HAK peakuli, a oTke, 1 Ha (opMyBaHHS yMIHHS CHOCTEpIraTH.
Bukonanus naGoparopHoro pocnigy «BigHomeHHs Miai, 3adi3a 1 MarHiio A0
XJIOPUJIHOT KUCITOTH» [279, ¢.76] cipsMOBaHO HAa €KCIIEPUMEHTAIbHE MIATBEPIXKEHHS
TEOPETUYHUX 3HaHb. B IHCTPyKUIi [0 TNpPOBEAECHHS MJOCIIAY YITKO BHU3HA4YeHa
MOCJIIJIOBHICTh CAMOCTIMHUX A1M Y4HIB: SIKI pEAKTHBH 1 B AKIH MOCIIIOBHOCTI TpeOa
B35ITH, Ha 10 3BEPHYTH YyBary, CKJIacTH BIAMOBIJIHI PIBHSHHS peakiiil. Y BUCHOBKY
Y4YH1 MOBUHHI NOPIBHATH aKTUBHICThH 3alPONOHOBAHMX METAJiB 32 BUTUCKYBAJIBHUM
psgom  MertamiB. [Ipaktnuna pobora Nel  «JlocnmipkeHHS — BJIaCTUBOCTEH
HalBaXJIMBILIMX KJIAaciB HEOPraHiyHUX cHodayk» [279, ¢.95] BHUKOHyeTbcA Mmicis
BUBYCHHSI XIMIYHMX BJIACTUBOCTEH OKCHUJIB, KHUCJIOT, OCHOB, COJEH 1 TOMY
COpsIMOBaHa Ha 3aKpPIMUIEHHA 3HaHb MPO XIMIYHI BJIACTHUBOCTI LIMX KJIAciB CHOJYK 1
dhopmyBaHHS JOCTITHUIBKUX YMiHb. PoOoTa nependbavyae BUKOHAHHS JBOX BapiaHTIB
3aBlaHb. SIKIIO B MEpUIOMY BapiaHTI MPOMOHYETHCS MOCHIAMTH BIIACTUBOCTI BXKE
BIJIOMO1 YYHSM XJIOPUAHOI KUCJIOTH 1 TOMY BUKOHATH 3aBAaHHS HAa PENPOAYKIIIIO, TO
y Apyromy BapiaHTi — HeBigoMmoi pedoBuHU Hikenb(Il) cynbdary. Bukonans came
JPYroro BapiaHTy JOCJIly 3 HEBIIOMOIO YUHSIM PEUOBHMHOIO Tiependayae hopMyBaHHs

YMIHHS CIUIAHYBaTH X1 BHMKOHAHHS EKCIIEPUMEHTY, NEepeN0auyuTH pe3yibTaTH 1
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BUKOHAHHS HOro, 3poOMTH y3arajabHIOIOUl BUCHOBKH. Taki 3aBHaHHs nepeadayvaroTh
3aCTOCYBaHHS 3HaHb 1 YMiHb y MOIIYKOBUX CHUTYalifdX. 3alpolOHOBAaHUN aBTOpaMu
MIIPYYHUKA JIOMAIlHIA eKkcriepuMeHT [279, c.81] chpsiMoBaHUl Ha BUSBICHHS
NPUPOAHUX 1HAMKATOPIB y BIABapax 3 OCIHHBOIO JIMCTAa U Arid, sfKi Oynau 310paHi
YUHSIMHU 11I€ 3 OCEHI, 1 BUIPOOYBATH iX Yy pO3UYMHAX OLTOBOT KUCIOTH 1 KaJbLMHOBAHO1
CoU. YYHI MalOTh 3allOBHUTH 3aMPONOHOBAHY TAOJMIIO CIOCTEPEKEHb, MOPIBHATH
pe3yiabTaTd 1 3pOOUTM BUCHOBKH. TakuM UYHMHOM, METOJMKA XIMIYHOTO
EKCTIEPUMEHTY, 110 BUKOPHUCTOBYETHhCS aBTOpchbkuM KoJsiektuBoM L. II. Tlomens 1
JI. C. Kpukii, MOBHICTIO BIAMNOBIAA€ MOCTaBieHId MeTi. BoHa chnpsmoBaHa Ha
PO3BUTOK IHTEIEKTyaJIbHUX YMIHb $IK CIOCTEpIraTH, aHajli3yBaTH, IMOPIBHIOBATH,
MOSICHIOBATH, POOMTH BUCHOBKH. lIpoTe 1 MeToAuMKa BHXOBYE B OCHOBHOMY
O0COOHMCTICTh-BHKOHABIIA, a HE JIOCIIITHUKA.

VY migpyunuky O. I'. Spomienko miag yac omucy JAEMOHCTPAIIMHOTO IOCTITY
«Peakiiis OCHOBHUX OKCHAIB 3 Bojoto» [381, c.57-58] y4HSIM HOPOMOHYETHCS
BUCYHYTH TINOTE3Y WIOJ0 BUKOPUCTAHHS IHAMKATOpA JIAKMYCY Ui BU3HAYEHHS
PO3YMHHUX 1 HEPO3UYMHHHUX OCHOB 1 MIATBEPAUTH ii IHIIUMHU JochigaMu. BukonanHs
naboparopHoro jaociiny «B3aemosiss XjaopuaHoi KucioTH 3 Metanamuy [381, c.81]
nepeadayae caMOCTIMHE JOCHIIPKEHHS YYHSMHM B3a€EMOJIT XJIOPUAHOT KHCJIOTH 3
MeTajgaMHu Pi3HOI aKTMBHOCTI. 3a 1HCTPYKIIEIO Y4YHI MPOBOJASTH ABA JOCIIIKEHHS:
BHU3HAYAIOTh HAABHICTh BOJHIO SIK MPOJIYKTY peakKiii B3a€EMOJ1i XJIOPUAHOI KUCIOTH 3
AKTUBHMM METAJIOM Ta MOPIBHIOIOTH, SIK METAJH, 10 MICTITHCS Y BUTHCKYBAJIbHOMY
pSAMl 10 BOJHIO 1 MICAS HBOTO, PEaryrTh 3 XJIOPHUIHOK KHUCIOTOW. Pe3ynbraTu
CIOCTEpEXKEHb, BIAMOBIIHI PIBHSHHS pEaKiiii Ta BUCHOBKHM 3alMCYIOTHCS Y 3OILUT.
[Ipaktnuna pob6ora Nel  «JlocnmipkeHHST  BJIACTUBOCTEM OCHOBHUX  KJaciB
Heopraniunux cnoayk» [381, c¢.112-113] cnopsimoBaHa Ha Yy3arajJbHEHHS 1
CHUCTEMAaTH3allll0 3HAHb 3 yCl€l TeMU. Y 3MICTI MPAKTUYHOI pOOOTH 3alPOIOHOBAHO
CIM 3aBIaHb Ha CaMOCTIMHE JOCHIIKEHHS OKPEMHUX BIACTUBOCTEH KOHKPETHHX
pedyoBuH. Ha OCHOBI BJIacCHOro JOCBIY YYHSM MPOIMOHYETHCS CaMOCTIMHO CKJIACTH
IJIaH JOCHII)KEHHS, CIPOTHO3YBAaTH pe3yJibTaTH, MIATBEPAUTH iX JOCTOBIPHICTH

€KCIIEPUMEHTAIBHO. 3MICT JOMAIIIHBOT'O  €KCIIEPUMEHTY JOCHIAHUIBKUANA 1
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nepeaoavyae 3aBIaHHs: CKJIACTH IUIaH, CIPOTHO3YBATH BIACTUBOCTI, 3HAUTH BUXIT 13
CUTyallli 1 MEepeBIPUTU EKCICPUMEHTAILHO. 3a3HAYMMO, IO OMHUC JIa0OPATOPHUX
JOOCHIAIB, MPAaKTUYHUX poOIT, JOMAIIHIA EKCHEPUMEHT B  MIIPyYHUKaX
O.T. dpomienko HaBoguThCa miag pyOpukow «CTOpiHKA MTPUPOIOAOCTITHUKAY.
BBakaemo, 110 BHUKOHaHHS XIMIYHOTO  €KCIEPUMEHTY 3a  HIIPYYHUKOM
O.T'. SpomieHko crnpuse Po3BUTKY Y4YHs SIK TBOPYOi, BIANOBIJAIbHOT OCOOMCTOCTI,
JI03BOJISIE KOMIIETEHTICHO PO3B’SA3yBaTH JOCITHUIIbKI TPOOJIEMH.

OTxe, B mpoleci JOCIIKEHHS MU TNEPEeKOHAIUCS, L0 JOCIITHUIBKHIMA
XIMIYHUM €KCTIEpUMEHT 0a3y€eThCSl Ha CYKYIMHOCTI J1d YYHIB MOIIYKOBOI'O XapakTepy,
10 BEAYTh J0 BIAKPUTTS HEBIAOMHUX (PAKTIB, TEOPETUYHUX 3HAHb Ta CHOCOOIB Jiil.
dopMu  oprasizauii  JOCIIJHULUBKOTO  €KCHEPUMEHTY: JEMOHCTpaliiiHI  Ta
1abopaTopHl JIOCHIAU, MPAKTUYHI POOOTH, JOMAIIHIA EKCIEPUMEHT. 3 METOH
MOCWJICHHS JTIOCHITHULIBKOT (PYHKI[Ii HABYAJIBbHOTO XIMIYHOT'O €KCIIEPUMEHTY, Ha HaIly
IYMKY, HEOOXIJHO MOJIMIIUTH METOAMKY BKJIIOYEHHS €KCIIEPUMEHTY J10 MIKUIbHUX
NIAPYYHUKIB 3 XIMIi: THCTPYKLIl 0 J1a0OpaTOpHUX AOCHIAIB, MPAKTHYHUX POOIT
JOTIOBHUTH METOIO 1 3aBJAAHHIMU, Nepe10aunTH TU(epeHLialiio IHCTPYKIIIH.

Tenep BuHUKae mnoTpeda, SK MOXHA peani3yBaTH TyMaHITapHU3aLio
HaBUYAJILHOT'O XIMIYHOTO €KCIIEPUMEHTY.

4.4. 'ymaniTapu3aniss HAB4aJIbHOI'0 XIMIYHOI0 EKCIIEPUMEHTY
4.4.1. Icmopuunuii acnekm XiMiuH020 eKCnepumenmy

VY nenaroriyHiil JiTeparypi 3a3HAayaEeThCs, IO TyMaHiTapu3allis OCBITU —
nepeopieHTalls OCBITH 3 MPEIMETHO-3MICTOBOTO MPUHIMITY HABYAHHS OCHOB HAayK Ha
BHUBUYEHHS LIIICHOI KApTUHU CBITY W Hacammepe]l — CBITY KYJIbTYPH, CBITY JIFOJIUHH,
Ha (opMyBaHHS B MOJOJA1 TYMaHITapHOTO W CHUCTEMHOTO MHUCJIEHHS; CHUCTEeMa
3aX0/liB, CHPSIMOBaHUX HA TMPIOPUTETHUH  PO3BUTOK  3arajbHOKYJIbTYPHHX
KOMITOHEHTIB Y 3MICTI, (hopMax 1 METOAaX HaBYAHHS ¥ TAKMM YMHOM Ha (pOpMyBaHHs
O0COOHUCTICHOT 3pIOCTI YUHIB, PO3BUTOK IXHIX TBOpUMUX 3710H0CTEH [98; 99, ¢.77].

B «Enuukionenaii oOCBITW» 3a3HA4yaeThbcs, W10 TyMaHiTapu3allisi OCBITU
nependayae «e(EKTUBHE BHKOPHUCTAHHS TyMaHITAPHOIO TMOTEHIIAly MpeAMETIB

MIPUPOJTHUYO-MATEMATUYHOTO UKITY» [168, c.158].
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Amnami3z gmitepatypuux okepen [44; 98; 99, ¢.77; 168] mnokasye, 1110
ryMaHiTapu3aiiss nependayae TOCHIEHHS 3arajlbHOKYJIbTYPHOI CHpPSIMOBAHOCTI,
00pa3HOCTI, €MOLIMHOCTI 3MICTY OCBITH, KOHCTPYIOBAHHS MOro 13 3alyd4eHHSIM
BIIOMOCTEH, HEOOXIIHMX ISl PO3BUTKY YsIBHU, OOpa3HOro 1 TBOPYOTO MHUCIIEHHS;
MOXJIMBICTh (JOPMYBAHHS B YYHIB €MOI[IHO-I[IHHICHOTO CTaBJI€HHs J10 cebe, THIIUX
JIIOJIeH, TOBKULIS, B3araji 0 CBITY.

3aranpHOKYJIBTYPHUH  KOHTEKCT  XIMIYHOTO  3HaHHS, SK  3a3Haydae
JI. TI. Benmnuko [61], po3KkpuBaeThCs 4epe3 BUOKPEMIIEHHS Y 3MICTI OCBITH TaKHX
acnekTiB: 1) nuBULII3aliifHA ¥ T'yMaHICTUYHA POJIb XIMil; 2) 3B’SI30K XIMil 3 IHIIUMU
NPUPOAHUYMMH HAayKaMU W TEXHOJIOTISIMU 1 BIUIUB Ha iX PO3BHUTOK; 3) poJib XiMii B
MaTepiallbHOMY JKUTTI OKPEMOi JIOJUHU 1 CyCHUIbCTBA 3arajioM, y pO3B’s3aHHI
rJ100aJIbHUX MPOOJEM JOJICTBA; 4) XIMIYHA HAayKa SIK BHUJ IHTEJIEKTYaJbHOI TBOPYOi
TISUTBHOCTI.

3 ornasgy Ha Le, HaMM BHOKPEMJIEHO Taki HampsMU TyMaHITapu3alii
IIKUIBHOTO XIMIYHOTO €KCIEPUMEHTY: 1) MOCHJIEHHS METOJ/I0JOT14YHO1, CBITOIISIAHOT
OpieHTalli  XIMIYHOTO  €KCHEPUMEHTY;  2) MOCHUJIEHHS  ICTOPUKO-HAayKOBOI'O
COpSIMYBaHHSI XIMIYHOTO EKCIEPUMEHTY; 3) KyJbTYPOJOTiYHUNA acCHeKT XIMIYHOIO
€KCIIEPUMEHTY; 4) €KOJIOrTYHE CIPSIMYBAHHS €KCIIEPUMEHTY.

HIkiTbHUM  XIMIYHUM E€KCIIEPUMEHT CIpUsA€ TMOCUJIEHHIO METOAO0JOr14HO1
COpPSIMOBAHOCTI MIKUIBHOI XIMIYHOI ocBiTU. B Jlep:kaBHOMY cTanmapTi 0a3o0BOi 1
MOBHOI CepeAHbOi OCBITU JUIsi  XIMIYHOT KOMIIOHEHTH 3MICTOBHOI  JIiHIi
«IIpupon03HaBCTBO» XIMIYHMM EKCIIEPUMEHT BHU3HAUYEHO OJIHUM 3 METOJIB
HAyKOBOro Mi3HaHHA B ximii [161]. YuHi MaoTh HaOyTH ysABIEHHS Npo (GopMH
HAyKOBOro TMi3HaHHA ((akT, Mojenb, TilOTe3a, 3aKOH, TEOpis TOIIO), BHECOK
BITUM3HSHUX 1 3apyODKHUX YYEHHX Y PO3BUTOK HAYKH, pOJIb €KCIIEPUMEHTY B XIMii
[161, c.7].

VY mporieci JOCHIIKEHHST 3’SICOBAHO, IO ICMOPUYHULL eKChnepumMeHm — 1
EKCIIEPUMEHT, SKUH MaB (yHAaMEHTAJIbHE 3HAYEHHS B ICTOPil PO3BUTKY XIMIUHOI
Hayku. BiH moB's3aHuil 3 ICTOpI€I0 BIAKPUTTS HOBHX XIMIYHHUX €JIEMEHTIB, HOBHX

CIIOJIYK, 1X BJIACTUBOCTEH, MPUHOMIB JIOCIIJKEHHS, 00JIaJHAHHS TOIIO.
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Ha ocHoOBi aHanizy HaBYaJbHUX MpOrpamM, NIAPYYHHUKIB 3 XiMIi, HayKOBO-
METOJMYHO1 JITEPATYpH HAMHU BHJUIEHO TEMATUKY ICTOPUYHUX JociifiB [135; 147]
(momatok ).

Memoouka suxopucmanus icmopuyHux 00Caidig. 3a ICTOPUYHOTO MITXOAY J10
O3HAaMOMJICHHS YYHIB 3 XIMIYHUM €KCIIEPUMEHTOM MOYKHA BUKOPUCTATH TaKl MPUAOMM:
1) ekcriepUMeHTaIbHE BIATBOPCHHS ICTOPUYHOTO JOCIITy BYMTEIEM a00 Y4YHSIMHU;
2) CIOBECHE TOBIJIOMJICHHS BUHUTENS PO JOCHiA, Horo aBtopa abo po3moBiab 3i
3aCTOCYBaHHAM  TaOJMIb,  MAJIOHKIB,  3)ICTOPMYHI ~ KOMEHTapli  BYMTEJS;
4) BUKOPHCTAHHS TEKCTIB 3 OIIMUCOM aBTOPaMU 200 OUCBHJILISIMU BiITIOBITHOTO JOCII]TY.

OcoOnMBOCTI  €KCHEPUMEHTAIIBHOTO  BIATBOPEHHS  ICTOPUYHUX  JOCTIAIB
PO3IJIIHEMO Ha MPUKIAJl JOCHINIB, IO UIIOCTPYIOTh 3aKOH 30€peXeHHS MacH
pedyoBuHU. B MeTonMuHi JiTEpaTypi 100 BUBYEHHS I[LOTO 3aKOHY € JIBA METOAUYHI1
migxoau: 1) BIATBOPEHHS JOCHIIB, 10 OJU3bKI 32 3MICTOM 1 OGOPMIICHHSM 0
nocminie P. boitns, M. JlomonocoBa, A. JlaBya3be; 2) BUKOHaHHSI JOCHIAIB, MIO
UIIOCTPYIOTh CYTh LBOIO 3aKOHY Yy BaplaTUBHOMY OQOpPMJIEHHI, BIAMIHHOMY BiJ
aBTOPCHKUX.

Oco0aMBO IIHHMUMH € JOCJHIIM, $SKI HaWOLIbII TOBHO HAOJNMKEHI 0
excriepumeHnTiB P. Boiins, M. JlomoHOCOBa — 10CIiIU 3 TPOKAPIOBAHHS METalliB. AJe
BIITBOPEHHS IUX JOCHIIB YTPYJHEHO TUM, 1110 JJa0opaTopHe 00JIagHAHHS IIKUTEHUX
XIMIYHUX KaOiHeTiB Habarato BIAMIHHE B TOTrO, SIKHM KOPHUCTYBaJuCS BYEHI.
Hanpuxnan, petopta — piaKICTh y 1IKoJi. ToMy BUMTEN IEMOHCTPYIOTh JOCHIAM Ha
ypoKax B HaOJMKEHOMY BapiaHTI J0 ICTOPUYHUX, KOPUCTYHOUHUCH METOJUYHUMHU
MOCIOHUKAMHM 3 METOAMKHU 1 TEXHIKM XIMIYHOTO €KCIIEPUMEHTY: |) mpokaproBaHHS
MeTaliB (MOPOIIKIB 3aji3a a00 Miji) Y BIAKPUTUX 1 3aKPUTUX NPOOIpKax; 2) TOCHIIH 3
TOPIHHS PEYOBUH: TOPIHHS CBIYKM Y BIIKPUTIN 1 3aKPUTIN MOCYUHI; TOPIHHS CBIYKHU 3
MOTJIMHAHHAM TPOAYKTIB 3TrOPSHHA; cHaltoBaHHS (ochopy B 3aKpUTI MOCYAUHI,
3aiiMaHHs TIILEPONY Yy 3aKpUTIA MOCYIMHI MiJ JI€0 OKUCHUKIB, 3) AOCTHIAN 3
PO3KJIaJIaHHS COJICH: PO3KJIaJaHHs COJieH Y 3aKpUTIM MOCYIMHI;, PO3KIIAaHHs COJIeh 3
NOTJIMHAHHAM TPOAYKTIB pO3KIady; 4)B3aeMoJisd Ta3iB Yy 3aKpUTHUX MOCYAMHAX:

XJIOPOBOJIHIO 3 aMOHIaKOM; alleTHIICHY 3 XJIOPOM.
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[IpukianomM apyroro BUAy JOCTIAIB 1100 BUBUCHHS 3aKOHY 30€pEKEHHS Macu
PEUYOBUHM € JOCHIAM 3 po3urHamH. Jlocimigum 3 po3uumHaMu, IO B3a€EMOAIIOTH 3
MNOMITHUM  30BHIIIHIM  edekToM, OylauM BHUKOPUCTaHI HIMEIBKUM  XIMIKOM
I'. T. JlJangonerom (1831-1910) 3 MeTOr0 €KCIEpUMEHTAIbHOI NEPEBIPKU 3aKOHY
30€peKeHHs] Macu peuoBUHU MPOTIroM 16 pokiB (1892-1908). Ti mKiabHI AOCTIIN 3
pO3UMHAMHM, $IKI MPOBOASATH B CHELIAIbHUX MPUIANaX — PO3ABOEHUX MPOOIpKax
(npobipka Jlangonbra), MO CyTI € CHPOILIEHMM BapiaHTOM ICTOPUYHMX AOCIIIIB
I'. I'. Jlangoibra.

3a3HayeHl METOMYHI MiIXOM 1010 €KCIEPUMEHTAILHOTO BUBUYECHHS 3aKOHY
30epeXeHHs] Macu PEYOBHHM BHUKOPHMCTAaHI M aBTOpaMU MIAPYYHUKIB 3 XIMii AJis
7 xnacy [41; 216;278; 380].

Orxe, noOuparou ICTOPUYHUI XIMIYHUN EKCIEpUMEHT, CIiJ KepyBaTUCh
3acrepexeHHsM [[. M. Kupromkina ta B. C. [lonocina npo Te, mo «... He TpeOa
TUIbKM TepedyBaTH B TOJOHI B ICTOPii XiMii 1 BOJAMTH YYHIB 3BUBUCTUMH
ICTOPUYHUMU LUISIXaMH, a CJI1J BUOUpPATH MPsIMI IOPOTH, KEPYIOUUCH TUIAKTUYHUMU
NpaBUJIAMU 1 IOIUTFHO BUKOPUCTOBYBATH iCTOpUYHUIT MaTepian» [195, ¢.17-18].

VY mporieci JOCHIKEHHS 3’ COBAHO, 110 BUKOPUCTAHHS ICTOPUYHUX JOCII/IB
Mae peaji3yBaTHCS 3 3aCTOCYBAaHHSM TaKMX METOJIB: 1) IeMOHCTpallist JOCTiIB
BUUTENEM; 2) 1ab0opaTOpHE BIATBOPEHHS YUHIMH — J1a00paTOpHI JOCHIIIN, MPAKTHYHI
poOoTH; 3) neMOHCTpallisi Ha ypoll BYMTENEM a00 yYHAMH PE3yJbTaTiB JIOCHIINIB,
MPOBEICHUX Ha MO3aKJIACHUX 3aHATTAX.

3’scoBaHO, IO JOCHTh I[IHHUMU € ICTOPUYHI KOMEHTapi BYHUTENS MO
BiAMOBIAHUX nocaiAiB. Ilig dac meMoHcTpailii JOCHIAIB BUUTENh BHUKOHYE T€, IO
KOJMCh BHepile B icTopii XiMii 3poOuB TOW uM 1HmMI BueHuid. lle, GesnepedHo,
LIKaBO, ajié y4HI B LbOMY BHIAJKy MAaCHBHI cHocTepiradi. SKmo gociiau
BUKOHYIOTbCSI J1a0OpaTOpHO YYHSIMH, aje 0e3 ICTOPUYHOrO MOSICHEHHS, TO BOHU
COPUMMAIOTH iX SIK HEOOXI1JHI, OCKIIBKH 1IbOTO BUMAra€ BUMTENb. [HIIA ICUXOJIOT1YHA
CUTYyallisl BHMHMKA€, SKIIO YYHSM HAroJomyrOTh, L0 BOHU Ha ypoui OyayTb
BIITBOPIOBATU TOW a00 IHIIMKA OCHIA, SIKMM BIEpIie B icTOpii XiMii IPOBOJUB TOU

a00 1HIIMI BUEHHUN. 32 TaKMX YMOB JIOCJI] HaOyBae JJid YYHIB BEJIMKOI 3HAUYIIOCTI,
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BOHHU MOYMHAIOTH YCBIJOMIIIOBATH, L0 3aiMalOThCs CIPaBXKHBOK HAayKOO, pOOJISATH
came Te, 1110 KOJIUCh OyJI0 BIEpIlle BUKOHAHO BUEHUMH-XIMIKaMHU.

Mo>xnuBi i 1HIII NPpUHOMHU B pOOOTI 3 ICTOPUYHUMU JAOCHIJaMU: YCHUN BUKIIA]T
YUMTENS, CaMOCTIiiHa poOoTa 3 MiAPYYHUKOM. Y LMX BUIAJKAX BUUTENl MPAarHyTh
3a0e3nedyyBaTd YCHUM BHKJIaa ab0 CaMOCTIHHY poOOTy Y4YHIB BiJIIOBIIHUMHU
3aco0aMu HAOYHOCTI (MOPTPETH BUCHUX, TAOJIUIIl, MATIOHKHU, CXEMU MPUJIAJIIB TOIIO).
IHomi n0 Takux ypoOKiB MiAOMpaIOTh TEKCTH 3 JETalbHUM OIMCOM aBTOPIB abo
OYEBUJILIB BIJAMOBIIHOTO ICTOPUYHOIO aochiay. Taki ypUBKM JOKYMEHTAII3yIOTh
PO3MOBIAL BUUTENA 1 10OpE CIPUIIMAIOTHCS YUHIBCHKOIO ayJJUTOPIEO.

IcTopuuni gochaiAM MOXXKHA IIMPOKO BHKOPUCTOBYBAaTHM Ha IO3aKIACHUX
3aHATTSIX, 30KpEMa, Ha 3aHATTIX TypTka ictopii ximii [23]. Ha 3aHATTAX TypTKa
PO3IJIAIAI0TECS HE TUIBKM TEOPETHYHI MHUTAaHHA, a W JAEMOHCTPYIOThCA 1CTOPUYHI
JOCIIAN, MOJENIOIOTHCS YCTAaHOBKH, 3a JOMOMOTH SKUX Oysin 3poOJjieHl Ti YM 1HIII
BIIKpUTTA B XIMIYHIA Hayui. BuroromieHi Mojeni, MakeTH B MOJAJBIIOMY
BUKOPUCTOBYIOTBCA SIK HAOYHI MOCIOHMKH. Pe3ynbTaTH OKpeMHUX 1CTOPUYHHX
JOCIIAIB, OJEPKAHMX YYHSMHM Ha XIMIYHOMY TypPTKY, MOXYTh JOMNOBIAATHCS Ha
YpOKax Ximii.

IcTopuyni gociiin MOXYTh MaTH Miclle y MO3aKJIacHii poOoTi 3 XiMmii B
3B’SI3KYy 3 IOBUIEMHMMM JaTaMH BIOKPUTTSA TOTO 4MW 1HWOro jaociiny. Ilpu takomy
NIAXOA1 JesKl XIMIYHI JOCHiId B TI€BHI POKM CTalOTh «IOBUIEHHUMH» 1
JEMOHCTPYIOTbCS BUMTENEM a00 y4YHSMM HE TUIbKM TOMY, 110 BOHM MepeadaueHi
MpOrpaMoro, a TOMY, 10 IIUM BiJJ3HAYAE€THCS BU3HAUHA JlaTa B ICTOPIi XiMii.

BimomocTi npo icTOpuYHI IOCTIAM MOXHA BUKOPHUCTATH TMiJ] Yac CKJIaJaHHs,
PO3B’sI3yBaHHS PO3PAXYHKOBUX Ta €KCIIEPUMEHTAIBHUX 3a/ad 3 XiMii, MpOBEJACHHI
BIKTOpPHUH, XIMI4HMX irop Touro [135; 150].

Otxe, ICTOPUYHMUM MIAXiA MiJ] Yac TOCTAHOBKU IIKIIBHOTO XIMIYHOTO
€KCIEPUMEHTY CIpHUSE NEPEKOHJIUBOMY ISl YYHIB PO3KPUTTIO 1CTOPUYHOTO
HUISIXY MI3HaHHS PEYOBUMH Y Hayll, (OpPMYBaHHIO NPAaBUIBLHOTO MOTJSANY Ha
Ipaln  BYEHOrO-JAOCHIAHMKA,  MIJBUIIEHHIO  IHTEpecy JO0  XIMIYHOTO

€KCIEPUMEHTY 1 XIMIYHMX 3aHATh B3arajil. O3HallOMJIEHHS yYHIB 3 ICTOPUYHUM
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aCIEeKTOM XIMIYHOTO €KCIEPUMEHTY CIpHsi€e 30araueHHIO 3MICTY YPOKIB LIIHHUM
HaBYaJbHUM 1 BHUXOBHUM MaTepiajoM, JONOMara€e IIKOJsApaM 3pO3yMITH
3YMOBJICHICTh YCHIXIB 0ararb0x rajiy3eil Cy4acHOro XIMIYHOTO BHUPOOHMIITBA
TUMHU JIOCSATHEHHSMHU Y HAyKOBIM cHajallMHI, SKI MICTATh (QyHAAMEHTaJbHI
poOOTH  NEpIIOBIAKPUBAYIB-XIMIKIB ~ MHUHYJOro, CIpHUs€ TyMaHiTapu3auii
HaBYaJIbHOTO MPOLIECY 3 XiMii.
4.4.2. Kyromypono2iunuii acnekm Hag4aibH020 XIMIYHO20 eKCnePpUMEHNny

[IpoGnemi BHXOBaHHSA YYHIB B MpoOlleCi BUBYEHHS XiMIi MPUCBSIYEHI Mpalli
I'. A. Apamenko [2], C. C. IlanbueBcbkoro [256], I. B. Poaurinoi [302] Ta iHIIuX.

Mu x 30cepeiMMO HAyKOBUM TOLIYK Ha MOXIJIUBOCTAX BUKOPUCTaHHS
XIMIYHOT'O €KCIIEPUMEHTY B €CTETUYHOMY BUXOBaHHI1 yuHiB [118].

Ecrernka aemoHcTpaniiiHOro XiMiYHOr 0 excnepumenty.  [Ilo0
JEMOHCTpALIHI JIOCHIIA CIPUSAIM E€CTETUYHOMY BHUXOBAaHHIO, JIOAEPKYIOTHCA
MEBHUX BUMOT 1100 iX I€MOHCTPYBaHHS.

Ha koxHil CksiHLI, B AKIA 30epiraloTbCcsi peakTUBH, Ma€e OyTH €THKETKA 3
TOYHOKO Ha3BOI peakTuBy 1 ¢opmynoro. 106 eTukeTkn He MncyBaiucs, ix
MOKPHUBaIOTh 0€30apBHUM JIaKOM, NapapiHoM ab0 JUIKOIO MPO30POIO MIIIBKOIO.

BpaxoBytoTh mnpuiioMH MiJICUJICHHS HAOYHOCTI JOCHIIB: a) BUKOPUCTAHHS
(¢hoHOBOTO ekpaHy; ©O) MiJCBIYYBaHHS PEUYOBHUH; B)BUKOPUCTAHHS IMiJHOMHOIO
CTOJIMKA; T') MPOEKTYBAHHS IOCII/IIB HA €KpaH.

He cnig BukopucTOBYBaTH Il JEMOHCTPYBAaHHS JOCHIIIB MOOYTOBHU
MOCY/, 3aKpUBAaTH XIMIYHI CKJISHKM 3 PEAKTUBAMHU JKMYTKOM BaTH, TPUMAaTH
npoOIpKy MiJl Yyac HAarpiBaHHs 3rOPHYTHM MamipleM — BCE L€ 3HUXKYE KYJIbTYpPY
JE€MOHCTPAIHHOTO EKCIEPUMEHTY 1 MEepEelIKOJXKA€ €CTETUYHOMY BHXOBAHHIO
V4HIB MiA 4Yac HaByaHHsA Xximii. KoxkHuil pgocming yduTenb Mae JeTalbHO
nosicHioBaTu. MoBa Mae OyTH SCKpaBol0, 00pa3HOIO 1 XIMIYHO I'PaMOTHOIO.

Benuke 3HaueHHs1 B €CTETUYHOMY BUXOBAaHHI IIKOJSPIB MA€ KyJIbTypa 3aluCiB
YUMUTENS Ha JIOMIII 1 YYHIB Yy 30IIMTaxX. XIMIYHI PIBHSHHS, 110 MOSCHIOIOTH XIMI3M
MpoLECiB, 3alUCYIOTh Ha JOLILI B TakKOMy MOPANKY, sKUWA 3abe3neuyBaB Ou

HalKpally Ha0YHICTh COIpUIMaHHSI.
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3 Meroro 3a0e3neyeHHsT HAOYHOCTI JIEMOHCTPAI[IfHOrO EeKCHEpPUMEHTY
JOLJIBHO KOPHUCTYBATHCS CXEMAaTUYHUMM MAaJIFOHKaMU MPWIAiB, 300paxyrouu
TUIbKM 30BHIIIHI KOHTYypu amnapariB. CXeMaTWyHl MaJIlOHKA CYNPOBOKYIOTb
MOSICHIOBAJIBHUMHM ~ MIANKMCAMH, XIMIYHMMHU (GOpMYyJamMH, PIBHSHHSAMH pEaKIIiil.
HeoOxigH1 YaCTUHKK MaNIOHKIB 1HKOJIM MMO3HA4Yal0Th HU@ppamu ado OykBamu, a caMmi
Ha3BH, (HOPMYJHM, PIBHAHHS BUNMCYIOTh OKpeMO. MaltoHKH BUMTENS MalwTh OyTH
Hacamnepea rpadiuno rpamoTHumMu. [lim dYac 3aManbOBYBaHHS TPUIIAIIB
3aCTOCOBYBIOTh T€OMETPHUYHY MPOECKIliI0 (300pakeHHsT B po3pizi). sl BUKOHAHHS
MaJIFOHKY BUKOPUCTOBYIOTh MOTPIOH1 TpadhapeTu 1a00paTopHOTo MOCYIY.

TexHika BUKOHAHHS JOCIHIJAIB MOBHMHHA OyTu (QuiirpanHoto. KoxxHuit nocmin
BapTO MPOPOOIATH MOMEPEIHBO, 1O YPOKY, 3 METOI BIAIPALIOBAHHS TEXHIKHM HOTO
MIPOBEJICHHS, BUBHAYEHHS Or0 TPUBAJIOCTI, 3’ SICYBAHHS ONTHUMAIBHUX YMOB, 3a SKHX
Jnociil  BAacThes  Habikpame. Sk 3a3HawaB  JIx. Tunpmanb,  MHCTENTBO
€KCIIEpUMEHTYBaHHS HE € IPUPOJIHUM J1apOM, BOHO BUPOOJISETHCS BIPABISHHSAM.

[locyn, B sIKOMYy J€MOHCTPYIOTHCS TOCHII/IA, TOBUHEH OYTH YHUCTUM, PEAKTUBU
— 3azpaneriib nepeBipeHUMH. OXailHICTh, TparHeHHs NIATPUMYBATH YUCTOTY
BUXOBYETHCSI B YUHIB 1 YUITKUM MOPSIKOM Yy BEACHHI J1a00OpaTOPHOro rocrnoaapcTsa.
YucroTa XIMIYHOTO TOCYAy, SKUH po3MillleHHH y madax y NEeBHOMY MOPSAKY,
pPEaKTUBH 3 YUCTUMHU, YITKO HAMMCAHUMHU ETUKETKaMH, CS€ MPO30PUM CKJIIOM
BUTsDKHA magda — Bce 1€ JI0oMarae BUXOBYBaTH B YYHIB OXalHICTb, NMPUBYAE O
OpraHi30BaHOCTI B POOOTI, CTa€ HAOUHUM MPUKJIIAJIOM CIPABKHBOI KYJIBTYpH IMpalll.

Benukuii eMOLIHNHN BIJIMB HAa YYHIB MAOTh 30BHIIIHI €()EKTH JEMOHCTPALIIHOTO
eKCIepUMEHTY. SIckpaBi eeKkTH TOCTiIIB J00pe 3amam’ ATOBYIOTbCS YUHSMH 1 Pa3oM 3
TUM CIIPUSIOTH 3aCBOEHHIO 3aKOHOMIPHOCTEM, SIKI B HUX BUSIBIISIFOTHCS.

Ak mokasye IOCHIIKEHHs, €(PEeKTHICTh €KCIEPUMEHTY JOCATAEThCS 3aBISKH
TaKMX YMOB: 1) ClIpaBHICTb NPUJIAJIB, IEBHUH MOPSAOK PO3MIIIEHHS iX Ta pEaKTUBIB
Ha JIEMOHCTPALIMHOMY CTOJI; 2) YACTOTA MOCYAY; 3) YiTKa MOCHIAOBHICTh OKPEMHX
omepauid miJ 4yac BUKOHAHHS AOCHIAY; 4) BUKOPUCTaHHS SICKpaBO 3a0apBIICHHX
PEYOBHH, PO3UYMHIB, pEaKiliil 31 3MIHOIO 3a0apBIICHHS, cHlalaxaMu, BUOyXaMH TOLIO;

5) 000B’s13K0BE AOTPUMAHHS MPABUI TEXHIKH O€3MEKH.
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V4H1 13 3a/I0BOJICHHSIM CIIOCTEPIraloTh JOCHIAW: TOPIHHS 3aii3a, CIPKH,
¢docdopy B KHCHI, BUOYX TPUMYHYOi CyMillll B IpOOIpIIi, B3aEMOIII0 HATPIIO 3 BOJIOIO,
IILEPUHOM, 3a0apBIIEH] PO3YMHU TOLLO.

BukopucTaHHs XyA0KHBOI TA HAYKOBO-NONMYJISPHOI JiTepatypu. Popmu 1
METO/IM BUKOPUCTaHHS XYAO0XHbOI Ta HAyKOBO-TIONMYJIAPHOI JIITEpaTypyd B HAaBYaHHI
XiMii omucaHi B MeToAMuHii miteparypi [2; 256; 302]. BomHoyac BHKOpUCTaHHS
YPUBKIB 3 TBOPIB XYAOKHbOi Ta HAYKOBO-NOMYJSPHOI JITEpATypH AJis UIFOCTpaiii
KOHKPETHUX NPHUPOJAHUYO-HAYKOBUX SIBUII, 110 BHUBYAIOTHCS, AJIA MOSCHEHHS IX
XIMIYHOT CYTHOCT1 BHUCBITIEHO HenoctatHho. Jlochmimnuku [301] BigmivaroTh, 110
BUKOPHUCTaHHS Ha YpoKax XiMii YpUBKIB 3 TBOPIB XYA0KHbOI Ta HAYKOBO-TIOMYJISIPHO1
miTepaTypu cupusie GOpMYBaHHIO TOJIKYJIbTYPHUX KIIFOYOBUX KOMIICTECHI[IN YUHIB.

JlocnimpKkeHHs oKa3ai, 110, JoOUparoyu 10 YPOKY MPUKIIAIU 3 JITEpaTypHUX
TBOP1B, HEOOX1HO BPaXOBYBaTH, 100 JITEpaTypHUl MaTepian OyB TICHO OB’ I3aHUM
3 TEMOIO YPOKY 3 XiMii, MICTUB SIKOMOTa MEHIIIE CTOPOHHIX (DaKTiB.

V3araiapHIOIOUM 3HAHHA Y4YHIB MPO CIMOCOOM PO3JUIEHHS CyMilIel, BUMTEINb
MOJK€ BUKOPHCTATH YPUBOK 3 Ka3ku "Mopo3 [BanoBuu" B. @. Onoeschkoro [252, c4]:

«.. Ckopo PykoninibHHUIISI TOBEPHETHCS, BOJY MPOLIAUTh, B TJICUUKHU
MOHAJIMBAE; Ta LIE KA BUTIBHUL: KOJM BOJA HE YMCTAa, TaK 3TOPHE apKyll Hamnepy,
MOJIOXKUTh B HHOTO BYIJIMHOK, HACHUIUIE 3€PHHUCTOrO MICKY, BCTaBUTh TOW MHamip B
IJIEYUK Ta ¥ Hajule B HbOTO BOJAM, a BOJA, NMPOXOJAYU Kpi3b MICOK Ta BYIJIUKH,
CKpanye B IJIeUYMK YHCTa, HIOU, KPUILTAJIEBA. .. ).

3anumanns ons yunig: SIxi cnocoOu po3UIeHHs cyMiniel onvcani B kasii? /e
BOHU 3HAaXOJATh MPAKTHUYHE 3aCTOCYBAHHSA?

XapakTepusyroun crnocodu 100yBaHHS KHCHIO B Ja0OpaTopii, BUUTENIb MOXE
BUKOpHUCTaTH ypuBOK 3 onosinanusa XK. Bepna «Jlocaia nokropa Oxcay [68, ¢.418]:

«... Hoktop OKc ... yMIB oJiepKyBaTH LI€H Ta3 y BEJIMKUX KUIBKOCTAX 1 0e3
0COONMBHUX BUTpAT... BIH HE KOPHUCTYBaBCS HATpId MEPMaHraHATOM 3a METOJO0M
Tecc’e nro Mone, a mpocTO PO3KJIANAB 3JerKa MiJKUCIEHY BOAY 3a JOMOMOTH
BUTOTOBJIEHOT HUM Oarapei.... eJeKTpUYHUI CTpyM MNPOXOJIMB uYepe3 BEIMKI YaHH,

HAIMlOBHEH1 BOJOIO, SIKA 1 PO3KJIaaach HA ... KUCEHb 1 BOJICHbD...».
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3anuTanHs Ui y4yHiB: Ha3zBiTh cmoci0 n00yBaHHS KHCHIO, PO3pOOIEHUMN
noktopoMm Okcom. Hanumiite BIANOBIAHI PIBHSHHS PEaKLii.

[lig yac 3akpilyieHHs 3HaHb PO YMOBHM BUHMKHEHHS 1 MPUIIMHEHHS TOPIHHSA
YUHSIM MOXHAa 3alpOINOHYBaTH YPUBOK 3 poMany M. Mituenn «3BisiH1 BiTpom» [236,
c.489-490]:

«... XTOCh MOPO3KUJAB OXOIMJIEHI BOTHEM T'OJIOBEIIKH IO BCIM KYXHI, 1 CyXl, SIK
ry0Ka, COCHOBI JIOIIKU MJIOTH 3pa3y ¥ 3aiHsUIMCS, YBUPKAIOYU Bropy iCKpamu, MOB
BOJIOIO. ..

Ckaprner 3MoumMiIa Kpall KMJIMMKa y BIApl 1, HAOpaBIlIM MOBHI JIET€H1 MOBITPA,
3HOB IMIpHYJIa B MOBHY JUMOM KYXHIO M 3axpsmHyja 3a co0oro aBepi. 3aaBanocs,
Iy BIYHICTh BOHA, KaNUISIOUM, KpyTWiacsa MO KyxXxHI W 0e3 mepecTaHy rymnajna
KHJIMMKOM 10 SI3UKaX MOJIYM s, 0 OJMH 33 OJHUM CXOIUTIOBAIMCS HABKPYTH...».

3anumanns ona yuuig. llepenidiTh YyMOBU NPUNUHEHHS TOpiHHA. SK 3 1UX
MO3UIII TIOSICHUTH 111 TepoiHi?

[lig yac 3akpirieHHs 3HaHb MPO XIMIYHI BJIACTUBOCTI COJIEH, YUYHSIM MO>KHA
3anponoHnyBatu ypuBok 3 pomany XK. Bepna «Taemuuuuit octpi» [67, c.159]:

«... Hamo x Oyna motpibHa Momy [Caiipecy Cmiry] cynbdarHa kuciaoTa?
Hyxe npocto, 106 100yt HiTpaTHY Kucaoty. Lle Oymo nerko, 60 HITPaTHY KUCIOTY
MOMIACTUJIO  JIOOYTHM  TIEPErOHKOK 3 CeNiTpu, 00poOieHoi  cynb(haTHO
KHCJIOTOIO...».

3anumanns Onsa yynig. SIki BIACTUBOCTI cojiel onucaHi B ypuBKYy? CKiaaiTh
PIBHSIHHS peakIlii Ta 3a3HauTe YMOBH i mepeoiry.

VY Temi «['eHeTHMUHUI 3B 430K MDXK KJIacaMH HEOPraHIYHMX CIIOIYK» MOKHA
BUKOpHUCTATH YpUBOK 3 poMany JI. Byccenapa «Bukpanaui niamantisy [49, ¢.274]:

«.. Ioxexa mnamana kinbka roauH miapan. Ileuepa mneperBopuiacs Ha
CHOpPaBXHIO MY JUIsl BUOAIIOBaHHA BamHsiKy. HedyBaHoi cuim momym’ss oOmnaiauio
BECh BAITHAKOBUI MIap, II0 SIBIsE€ COOOM0 ... [Kanbliii kapoonar]. Ilix gi€r0 BOTHIO
BaITHAK PO3KJIABCS... 1 ... YTBOPHIIOCSA CaMe T€, 10 HAa3UBAETHCSI HETAILIEHUM BAITHOM.
3aMIIMIOCh JIMIIE, 00 HAa HHOr0 MOTpaIuiia neBHa KUIbKICTh BoAM. Tak 1 cTanocs.

3JII/IBa, oo crajiacsa TICTS I'po3u, 3ajuijia BCIO IO BCIWYC3HY MACY HCTralmiCHOIO



199
BanHa. BoHa po30yxia, moyaja 3 HEBNMHHOK CWIOK pPO3MUPATH BYTuUUId, IO
CTUCKYBAJIO ii, 1 BUIITOBXYBAJIO B HAMPSIMI JI0 MPIPBH...»

3anumanns ona yunis: 1. Sxi XiMiuH1 npouecu BinOynuca B nevyepi? Hanumits
PIBHSHHS BIANOBIAHMX peakuiil. 2. CknaaiTh T€HEeTUYHUH psA]l CHONYK, MNpo sKi
WJIETbCS B YPUBKY.

OTxe, B mpolect AOCAIIHKEHHS] MU NEPEKOHAINCS, 10 3arajJlbHOKYJIbTYpHUN
KOHTEKCT HAaBYAJIBHOTO XIMIYHOTO €KCHEPUMEHTY cripusie (OPMYBAHHIO €CTETUYHHUX
CMakiB y4YHIB, PO3BUTKY iX THI3HABAJIBHOIO IHTEpECY J0 XiMii, MIABUIILYE
e(EeKTUBHICTh 3aCBOEHHS HHMH HaBYaJIBHOIO Marepiany, crpusie (HOpMyBaHHIO
MOJIIKYJIbTYPHUX KOMIIETEHIIM yuHiB 3 XiMmii. Ternep BuHHMKae moTpeba, sIK MOKHA

MOJIMIIUTH €KOJOTTYHE CIPSIMYBAHHS HABYAJIBHOI'O XIMIYHOTO €KCIIEPUMEHTY.
4.4.3. EKonoziunuii acnekm HaguaibH020 XIMIUHO20 eKCnepUMEHmyY.

XiIMIYHUNA €KCHEPUMEHT — HalBaKJIMBIIIA CKJIaJ0Ba IIKUIBHOTO KypCy XiMii,
HOro BJIOCKOHAJEHHS CTOCYIOThCA HacaMmmepea 3MICTY, METOAMKHA 1 TEeXHIKU
BUKOPHUCTAHHS, a TAaKOXX OE3MeKU MPOBEICHHS. AHall3 METOJUYHOI JITEpaTypu 3
npo0eM XIMIYHOIO €KCHEPUMEHTY Ha ypoKax Ta MO3aKIacHUX 3aHATTAX [82; 200;
246; 322; 360; 361; 388] mae migcTaBM BU3HAYMTH TaKi OCHOBHI HampsiMU KOTO
pO3poOKHK 1 BIOCKOHANIEHHs: 1) po3poOKa eKOJOTIUHO OEe3MeYHOr0 €KCIEPUMEHTY;
2) BUKOPHUCTaHHsI HOTO JUIs MOSICHEHHSI MPUPOJIHUX MPOLECIB 1 SBUII; 3) 3aTy4eHHS
aHANITUYHUX METOJMIB JJIsl BUSHAUEHHS CTaHy NOBKULIA; 4) mepepoOka W yTuiizamis
B1/IXO/1B MIKUILHOTO XIMIYHOTO ekcriepuMenTy [113; 119].

JlocmipkeHHST — TIOKa3alW, 10  CKOJIOTiYyHAa  OE3MNCYHICTh  XIMIYHOTO
€KCIIEPUMEHTY TICHO MOB’s3aHa 3 MUTAaHHSAMU OE3MEKH Ta OXOPOHM Mpalll BUUTENS U
yuHiB. 3a1is 0€3MeYHOro MPOBEACHHS XIMIYHOIO E€KCIEPUMEHTY TOTYIOTh Habopu
pPO34YUHIB PI3HOI KOHIEHTpailii. be3neune BUkOHaHHS J1aOOpPATOPHUX MOCHIIIB Ta
NPaKTUYHUX POOIT, mepeadadeHuX MNPOrpaMoro, peali3yeTbcd MiJ 4Yac podoTu 3
MaJMMHU KUIBKOCTSIMU pedoBUH [361]. Okpemi nociiav NpoBOASATH 3 PO3UMHAMM
OpraHi4yHUX pevYOBUH. be3neuHiCTh, HAOUHICTh, OUIAJJINBE BUTPAYAHHS PEUYOBUH —

XapaKTepHl  OCOOJMBOCTI  MPOEKUIMHOro  XIMIYHOro excnepumeHty [110].
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JleMoHCTpaliiHUNA XIMIYHUN €KCIIEPUMEHT YAOCKOHAIOIOTh 332 JOMOMOTH MPUJIaJiB
— 3aMKHYTHX cucteM [246; 322]. 3aBasku iM 0OCATA€ThCS HAOUYHICTh, OE3MEUHICTD,
HaJIIHHICTh, TPOCTOTA EKCTIEPUMEHTY.

Heski nocminyd, HaBelAeHI B IWKUIBHUX MIJPYYHUKAX YW METOAUYHHX
MOCIOHMKAX, MOTPEOYIOTh YAOCKOHAJEHHS, OCKUIbKM I1X BUKOHAHHS TOB’s3aHE 3
BUKOPUCTAaHHSAM TOKCHMYHHUX pedyoBHH. Tak, miJl yac BUKOHAHHS MPaKTUYHOI pOoOOTH
«Bussnenns KapOony, ['inporeny, Xnopy B OpraHiuHuxX CHOJYKax» JUIsl BUSBICHHS
X70opy MNpPONOHYIOThCS JIETKO3aMUCTI Ta TOKCHYHI PEYOBHMHU — XJIOpodopMm,
TEeTPaxJIOPOMETaH, XJIOPOMETaH, AUXJIOpOMeTaH. SIKiCHe BU3HAYEHHS XJIOPY MOXHA
MPOBOJUTU HA NPHUKIAAl MOJIXJOPBIHUTY (MOMiBIHUIXJIOpHUAY). JlOo NpakTHYHOI
poOOTH BUUTENH TOTYE MIJIHY IPOTHHY 31 CHIPAJUIIO HA OJHOMY 1i KIHIII Ta IIMATOYKHU
NOJIBIHUIXJIOpUAY po3mipoM 276 mMMm. Ilin 4Yac BUKOHaHHA MIAHY JAPOTHHY
MPOXKAPIOIOTh Y MOJIYM i CIUPTIBKY 10T, JOKH BOHO HE MepecTaHe 3a0apBIOBATHUCD,
MOTIM JPOTHUHY OXOJOIXKYIOTh. [1IMaTOUOK MIIBKM BMIILYIOTh MK BUTKaMH CIIpaJi,
3HOBY BHOCSTH y MOJYM d. 3ejieHe 3a0apBJICHHs CBIIYUTH MPO HASBHICTH XJOPY B
CIIOJTYII, SIKY aHami3ytoTh [119].

Exonoriube crnpsiMyBaHHS Ma€ 1 €KCIEPUMEHT, SIKU BUKOPUCTOBYETHCS JIS
MOSICHEHHSI MPUPOJHUX TNPOLECIB 1 SBUIL, HAJA3BHYalHUX cuTyamii. Jlo Takoro
EKCIEPUMEHTY MOXHA BITHECTH JOCIHIU, 5K, HAMPHUKIAI, MOJEIIOITH CIOCOOU
OUMIIEHHS] BOJM BiJ HAPTOBOTO 3a0pyAHEHHSI, OYUIIEHHS CTIYHUX BOJ BiJ JIOMIIIOK
dbenony Ta iHmI. Tak, MOJETIOYM CIOCOOM OYHUIIEHHS MOPCHKOI BOAM Bij
Ha(TOBOro 3a0pyIHEHHS, Y KpUCTaII3aTop HalduBaroTh Boay 0o0’emom 100-150 mu 1
nonaotb 0,5-1,0 M1 Hadtu. Ha yTBOpeHy HadTOBY IJIIBKY BHMCHUIAIOTH JI€PEBHI
CKINKHK a00 MIMATOYKU MIHOIJIACTY. 3a JEKUIbKa XBHJIMH MPOCOYEHI HAQTOIO CKIMKU
30MparoTh 3 MOBEPXHI BOJAM InarenaeM. JlocmipKeHHs MoKa3aiu, 1110 BUKOPUCTAHHS
XIMIYHOIO E€KCIEPUMEHTY [Jisi TMOSICHEHHS NPHUPOJHMX MPOLECIB 1 SBHIL CIpPHUSE
(GbopMyBaHHIO BMIHb Y4YHIB NpUMMaTH pIIIEHHS B yMOBaX MOJEIIOBAaHHS
HaJ[3BUYAWHUX CUTYAIlIH.

3HaHHS YYHIB SKICHUX peaKkilii Ha OHMU € OAa30BUMHU B aHATITUYHUX METOAAX

IUIsl BU3HAYEHHs CTaHy JOBKULIA. Tak, sIKICHa peakuis Ha cyib(paT-ioH MOXe OyTH
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BUKOPUCTaHA YYHSAMM [JIsl OLIIHIOBAaHHS €KOJIOTTYHOIO CTaHy IMPUPOJIHOI BOJH,
IpyHTy. Y mpoOIpKy HaluBaIOTh NPUPOAHY BOAY 00’eMoM 2-3 Mil, A0JAK0Th 2-3
Kparuii XJIOPUIHOI KMCJIOTH Ta OGapiil HiTpaTy 00’emom 1,0-1,5 mu. BmicT npoOipku
NEePEMIIIYIOTh CKIISIHOIO Mannykoro. CrnocTepiraloTh 3a 3MiHaMU, 5Kl BiIOyBalOTHCS B
pPO34MHI, — BUNAAaHHs OUIOro ocaay, 3MYJEHHS pO3uMHy, ciabke moMyTHiHHsS. Ha
OCHOBI CIIOCTEPE)KEHb POOJIATH BUCHOBOK PO HAsIBHICTH Cyb(aTIB Y BOAI.

[Tin yac mpoBeaEeHHSI €KCIIEPUMEHTY II0JI0 MEepepoOKHu W yTuiizallii BiIXO/diB
IIKUIBHOTO XIMIYHOTO €KCIIEPUMEHTY OCOOJIMBa yBara 3BEpPTA€ThCS Ha MPaBUIIbHE
3HEIIKOKEHHSI YTBOPEHUX BIJIXO/IB.

JlochipKeHHsT TOKa3yloTh, IO MepepoOKa, YTWIi3allis BIAXOAIB MIKLIHLHOTO
XIMIYHOT'O €KCIIEPUMEHTY CTOCY€EThCs mepeayciM yuurens ximii [113]. Ane BianoBiaHi
BMIHHS 1 HaBUYKU Tpeba (OpMyBaTH TaKOXK B YUHIB Ha ypokax XiMmii i MO3aKIacHUX
3aHATTSX. 7151 (bOro NOoTpiOHO BAOCKOHAIUTH METOAMKY IPOBEICHHS JIa0OPAaTOPHUX
JOCJIJIIB Ta MPAKTUYHUX POOIT, @ IHCTPYKIIIT 10 HUX JOMOBHUTHU BIIOMOCTSMHU 1100
cnoco0iB nepepoOKH BIAXOAIB JTaHOTO E€KCIEPUMEHTY MOPIBHSAHO 3 aHAJOTIYHUMU
criocobamu nepepoOku B IpoMucioBocTi. Tak, mig nepepoOKOr0 BiIXOIB MIKITEHOTO
XIMIYHOT'O €KCIIEPUMEHTY PO3YyMIIOTh CIIOCOOM 3HEIIKO/KEHHSI PEeUYOBUH, OACP>KaHHS
IHIIMX PEYOBHMH, ¥ YTWII3allil0 — II€ MOBTOPHE BHUKOPUCTAHHA B HAaBYAJIbHOMY
npoLeci BIAXO/IB €KCIIepUMEHTy. BimomMocTi mpo nepepoOKy BUMTENb MOXKE HABECTU
VUHSIM ]I 4Yac IHCTPYKTaXy 3 MNpaBWI TEXHIKM Oe3neku W O3HalloMJIEHHS 13
MOPSAJIKOM BUKOHaHHA poOoTu. Tak, Ha mpakTU4HIA poOOoTI «/{oOyBaHHS KHCHIO 1
BUBYEHHS MOro BJIACTUBOCTEH» YUYUTENb 3BEPTA€ yBary Ha Te, L0 3QJIMIIKU MICIs
nociainy Tpeba 310patu B oqHy 0aHKy «Binxonu Bix ojaep:kaHHs KUCHIO 3 KMnOg».
Buutens 3a3Hauvae, 110 3HaAHHS HIKOJISPIB HE JIAIOTh MOMJIMBOCTENH PO3KPUTH XIMI3M
MpoLECiB MepepoOKH BIAXOAIB, ajie Ha TYPTKOBUX 3aHATTAX Yy CTaplIMX Kjacax L€
MOHA BUKOHATHU 3a BiIOMUMHU MeTojamH. [l yac BUKOHAHHS MPaKTUYHOI POOOTH
«IIpurotryBaHHst po34MHY COJIl 3 IEBHOIO MAaCOBOIO YaCTKOIO PO3YMHEHOT PEYOBHHM
BUUTENb MOSCHIOE, 10 BUTOTOBJEHI YYHSAMH PO3YMHHM BHKOPHUCTOBYBATUMYTBHCS B
HacTynHux pgociinax. [logibHe mae miclie B MPOMHUCIOBOCTI, Y BHUPOOHMIITBAX 13

3aMKHYTHUMHU OHUKJIIaMH.
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ExonoriyHe cHpsiMyBaHHsS XIMIYHOTO €KCIEPUMEHTY BUSIBIISIETbCA — Yepe3
BUCBITJICHHS BIUIMBY XIMIYHUX YMHHUKIB Ha 3/I0POB’Sl JIFOJMHU, MOSICHEHHS 3ryOHOI it
QJIKOT'0JIF0, HAPKOTUYHUX PEYOBHUH, KypiHHS. Tak, Mij yac BUBYEHHS B 9 Kiaci OTpyHHOCTI
CHHPTIB, iXHBOI 3ryOHOI Jii Ha OpraHi3M JIFOJAWHU BYMTENIb MOXKE MPOJIEMOHCTPYBATH
JeHaTypalio OUIKa i BIUIMBOM €TaHOIy, HOro BoJoBINOIpHY Ait0. [l 1bOro y cTakaH
HAJIMBAIOTh PO34MH OUTKa Kypsyoro stidus (w=1%) 06’ emom 20-30 mi1 1 101a10Th €TaHOI
(W=96%) Takoro camoro 00’eMy. BMicT cTakaHa NepeMilllylOTh CKJISIHOIO MaJTHYKOIO.
Crnoctepiratots JieHaTypaiito Outka. IloTiM y crakaH HanuBarOTh eTaHon (W=96%)
o6’emom 10-15mn 1 pgopatote 2-3 mmarem Kpuctanoriapary kooanst(ll) xmopumy
POXKEBOT0 KOJIbOPY. BMICT cTakaHa mepeMilnytoTh CKISIHOO majuukoro. Kpucranoriapar
HaOyBa€e CHHBOTO KOJILOPY, MEPETBOPIOIOUMCH HA 0€3BO/IHY CLIb. POOJISTH BUCHOBOK PO
BOJIOBIIOIpHY JIit0 eTaHoiy [150].

TakuM 4YMHOM, TpPOBEAEHE JOCHIJKEHHS I[IOKa3ye, 110 BHUKOPUCTAHHS
€KOJIOTI30BAaHOI0 XIMIYHOTO €KCIEPUMEHTY Ha YypoKaxX XiMili Ta MO3aKIaCHUX
3aHATTSX PO3LIMPIOE YABJICHHS YYHIB MPO PEYOBHHHU SK KOMIIOHEHTH MPHUPOJHHMX
cucteM. BukoHyroouM IOCTIIM, BOHU HE TUIbKUM O3HAMOMIIIOIOTHCS 3 €KOJIOTTYHUMHU
npoOsieMamu, ajie ¥ po3yMIlOTh BXKJIMBICTh XIMIYHUX 3HAHb JIJIsl TIOSICHEHHSI BIUIMBY
PEYOBHH Ha O10JIOT14HI CTPYKTYPH, a TAKOXK 3aXUCTY JOBKLIIS.

Amnami3 mitepatypHux jpkepen [56; 181; 230; 316; 378] mokasaB, mo B
HaBYaHHI XiMii BHUKOPUCTOBYIOTHCS PIZHOMAHITHI TEeXHOJorii HaBuaHHdA. Lle
CIIOHYKAaJI0 HAc JI0 BUPIMIEHHS y MPOIECl JOCIIKEHHsS MUTAaHHS, SK HaBYaJIbHUM
XIMIYHUM €KCIEPUMEHT CHpHUsIE€ peani3alii TEXHOJIOT1i HaBYaHHs XIMii.

4.5. B3aeM03B’ 130K HABYAJILHOI'0 XIMIYHOI'0 EKCIIEPUMEHTY
3 TEXHOJIOTiIMU HABYAHHS

MopnepHizaiiisi 3arajgbHO1 OCBITH, CIPSIMOBaHa Ha MIJABUIIEHHS SKOCT1 3HaHb
YUYHIB, BUMArae BiJl BUMTEJII BUCOKOTO piBHA IpodeciiiHoi miarotoBku. CyyacHOMY
BUUTEIO HEJOCTATHHO BOJOJITH apCeHAIOM METOJUYHUX MIIXOJIB Ta TEXHOJOT1H
HAaBYaHHS, IIUPOKMM CIEKTpPOM MPUMOMIB 1 METOAIB HaByaHHSA. B ymoBax
BaplaTUBHOCTI 1 Pi3HOPIBHEBOCT1 XIMIYHOI OCBITH BMIHHS 3aCTOCOBYBAaTH TEXHOJIOT1i

HAaBYaHHS Ta 1X €JEMCHTH JomoMarae BUHMTEJIEB] JoMaraTtmucia BHCOKOI SIKOCTI
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HaBYaHHS. TeXHOJOr1i HABYaHHS AO3BOJIATH PalliOHATIBHO CIPOEKTYBATH HABUYAIbHUN
MpoIiec, peanizyBaTu Horo 3aBaaHHs. ToMy BHU3HAYaJIbHOIO TEHJICHIIIEID Cy4acHOT
OCBITH € ii CIPSIMOBAHICTh Ha TEXHOJIOT13all1i0 TPEAMETHOTO HaB4YaHHs [56, ¢.6; 312].

VY BITUM3HSHIA NEJAroriyHid Teopii MOHATTS NEeJaroriyHa TEeXHOJOT1
PO3MIISIAAETHCS SIK HAYKOBO OOTPYHTOBAHHMUM BapiaHT AUJAAKTUYHOI CUCTEMHU 3aXOJIB,
110 i€ Ha ONTHMAaJIbHE MPOEKTYBaHHS 1 KOHCTPYIOBAHHS HABYAJIBHOIO TpOIECy U
rapaHTye JOCSITHEHHS 3allJJAHOBAHUX PE3yJbTATIB HABYAHHS, BHUPAXKEHUX IIMU
yuHiB. Te€XHOJIOT1sl HaBUYAaHHS XapaKTepU3yeTbCs: 1) MOCTaHOBKOIO T'OJIOBHOI METH 1
MIINOPSAKOBAHUX 1M 1IN JUJAKTUYHUX 3aBJaHb (XIMI4HA 3ajaya, BUKOHAHHS
EKCIEPUMEHTY  TOIO); 2) YITKOIO OpIEHTAlllEl0 HABYaHHS HaA  JIOCSATHEHHS
MOCTABJIICHOI METHU 1 Ha rapaHTOBAaHE IOCATHEHHS pe3yNbTaTiB; 3) J11arHOCTHKOIO
MOTOYHOIO CTaHy HaBYaHHS KOXKHOTO Y4YHS; 4) aJIeKBaTHOIO KOPEKIIIEID MPOIECy
HAaBYaHHS, HAJAIITOBAHOIO Ha  TMOJIMNUIEHHS  Pe3yJdbTarTiB;  5) 3aKIOYHUM
OLIIHIOBAaHHSM pe3yibTariB HaB4YaHHs [230, ¢.10-12].

3 orsgay Ha 1€ aKTyaJdbHOKW € TMpoOiemMa B3a€MO3B’SI3KY XIMIYHOTO
EKCTIIEPUMEHTY Ta TEXHOJOT1M HaBuaHHs [112; 132].

Texnonocia XiMiuHO20 eKCNepUMEHmy 3 MAAUMU KIIbKOCMAMU DEeYOBUH.
ExcriepuMeHT 3 MajuMu KUIBKOCTSAMH PEYOBHUH — 1€ EKCHEPUMEHT, B SKOMY
BUKOPUCTOBYIOTBCS ~ ONTUMAaJbHI  KUIBKOCTI TBEpPAMX PEYOBHH, ONTUMAJIbHI
KOHIIGHTpAIlli pO3UYMHIB, sKi 3a0e3MeuyloTh HOro HAOYHICTh, JJOKA30BICTh 1
oe3neyHicTh [361, ¢.5]. PoboTa 3 ManumMu KUTBKOCTSIMU PEUOBUH Y MIKUTBHUX YMOBaX
MOEJIHY€E KPAIUIMHHUMA METOJ, HalliBMIKPOMETO/I 1 YaCTKOBO MakpomeTos [28; 361].

VY poboTtax 3 MaUMHM KUIBKOCTSIMH PEYOBMH BHUKOPUCTOBYIOTH MajorabapuTHe
oOnamHaHHs: 1€ mpoOipku BUcoTOr 100 MM 1 MeHIIe, XIMIYHI CTakaHU 1 KOJOu
(MJIOCKOIOHHI Ta KOHIYH1) MICTKICTIO 50 M1, HaOlp pI3HOMaHITHUX T'a30BIIBIIHUX TPYOOK,
JIWKK CKIIsIHI @00 Tu1acTMacoBi iameTpoM 30 MM, CKIISIHKU 3 TNETKaMu MICTKICTIO 5-20
MJI, OaHKM MICTKICTIO 25-30 MuI, CKJIsSIHA JIomaTKa, CKIISIHI majaudku JoBxkuHoo 100-120
MM 3 TYMOBUMHU HAaKOHEYHHMKAaMH, MpeaMeTHe cKiIo po3mipoM 30 ? 30 mm, Jioxkeuka A
CHAJIIOBAHHS PEUOBHUH, MPOOIPKOTPUMAY, TUTe€JIbHI LU, TIACTMACOBUM INTATUB IS

npoOIpOK, MIACTUHA 3 3aruOJIeHHIM, MipHUI Tiocy [361, ¢.9].
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OnTumanbHa KUIBKICTh TBEPAMX PEUYOBHMH B YUHIBCHKHX JOCIHIJIaX CTaHOBUTH
B 20 1o 500 mr. J{ns BiAOOpY TakuUX KUIBKOCTEH PEYOBHH KOPUCTYIOTHCS CKIISTHOIO
JonaTkow (B 1HCTPYKIII A0 JOCHIAIB 3a3HAYAETHCS, CKUIBKU JIOMATOK PEUYOBUHU
HEOOX1THO JIJIsl TOTO UM 1HIIOTO JOCIINY).

OnTumanbHa KOHIEHTpALllsl po3uuHIB € KoHueHTpamis 0,5 monws/n. ns conei
bapito 1 [1mroMOGymy, 1110 BOJIOAIIOTh TOKCHUYHICTIO, KOHIIEHTPALlisl PO3YMHIB Ma€e OyTU
0,25 monw/n. J1ns ayriB — HATPiH T1APOKCUIY 1 Kajlii TIPOKCUAY — PEKOMEHIYIOThCA
po3uuHU KOHIeHTpalii: 0,5 Monb/n — 17 OOMIHHMX peakilii i 2,5 Moib/n — st
JOCIIAIB 3 OpraHiuHUMU pedoBUHaMHu. KOHUEHTpalii KUCIoT: XJIOpuAHa, HITpaTHA
kuciotu — 1:3; cynbdarna kucnora — 1:5; 3:2. V HaBeeHUX MO3ULISIX TIEPIIIE YUCITO
BKa3ye 00’ €M KUCIIOTH, apyre — 00’em Boau [361, ¢.15-16].

Texnonociss mexwnizayii XiMiyHO20 eKcnepumeHm)y Ha TPAKTHUIl PeaNi3yeThCs
3aBASIKM TIOE€JHAHHIO XIMIYHOTO €KCHEPUMEHTY 3 MENaroriyHol0 TEXHIKOK Ta
enexkTpoHikor  [164, ¢.149-156]. 3a  pgomoMorm  MEAAroriyHoOi  TEXHIKU
(rpadomnpoekTopu, AIamTPOSKTOPH TOIIO) MPOBOAUTHCA JEMOHCTPYBAaHHS JOCHIIB Ha
ekpaH [246, ¢.27-31].

HaouHicTh eKCIEpUMEHTY AOCITaeThCs 3aBISAKU MPOEKIli JTOCHIIIB HA €KpaH.
30UIbLIEHUN PO3MIp 300pa)k€HHS MOPIBHAHO 3 HATYpPaJIbHUM Ja€ MOKJIMBICTD
pO3IJIAIaTH CYTTEBI JIeTajl pPEaJbHOro TMpolecy. 3HauyHEe CKOPOYEHHS 4vacy,
HEOOX1JHE HA CHPUIMaHHS CYTTEBUX O3HAK IMPOLIECIB 1 SBHIL, CIPHUSE MOBHIIIOMY 1
rJIMOIIOMY OCMHCIIEHHIO HAaBYAJIbHOT'O MaTepiaiy.

Hocninu 13 3actocyBaHHsAM rpadonpoextopa [246, c.27-31] AeMOHCTPYIOTh
TakuM 4YuHOM. Ha kagpoBe BiKHO rpadonpoeKkTopa CTaBJIsSITh NPOESKIIMHUNA TOCY T
(wamku Iletpi, kroBeTu TOIIO). IIOTIM BMHKAIOTh CBITJIO 1 PEryJIOIOTh YITKICTh
300paxkeHHs. I[loTpiOHe 301JbLIEHHS OJEPKYIOTh, 3MIHIOIOYM BIACTaHb MIX
eKkpaHoM Ta rpadonpoexTopoM. PeareHTu 101a10Th B MOCY/ MijJ] 4aC BBIMKHEHOTO
ceiTia. IIpoekTyroun pociigM Ha €KpaH, peakTHMBHM AoAar0Th y uamky llerpi
KparuisiMM; MacoBa 4YacTKa pPEYOBHUH Yy PO3YMHAX, MiJ Yac 3JIMBAHHS SKUX
YTBOPIOIOThCS ocanu Mae O0ytu 1-1,5%. [Ing neMoHcTpyBaHHS KOJbOpY Ocany,

MPOSKIINHUN TOCY/, B AKOMY BiOyBa€ThCS AOCHIJ, MIHIMAIOTh HaJ poOoUYnM
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BIKHOM rpadomnpoexkTopa, 1 TojAl B CHUIbHOMY CBITJII Oylne no0pe BUAHO KOJIIp
ocany [110].

Texnonoeis npoepamosanozo Haguauus. [lporpamoBaHe HaBYaHHS — L€ BUJ
CaMOCTIHHOI pPOOOTH YYHIB, KEPOBaHOI BYUTEJIEM 3a JIOMIOMOTH 3a3dajierilib
CKJIaJIeHOI HaBYaJIbHOI MPOrpaMu. XapaKTEPHUMH OCOOJIMBOCTAMU MPOTPaMOBAHOTO
HAaBYaHHS € NPOrpaMyBaHHS HABYAJIBHOI'O Mareplaly — pPO3WIEHYBaHHS Ha MOpUii
(mo3m) 1 Kpoku (eTanmyd HaBYaHHS), BUKOPUCTAaHHS aJTrOPUTMIB, HEBIIKJIAIHUM
KOHTPOJIb 3aCBOEHHS, 3BOPOTHIi 3B’ s130K [40, ¢.120].

TexHomoriss mWpPOrpaMOBAaHOTO HAaBYaHHS B TNPAKTUIl HaBYaHHS  XiMii
peani3yeTbcsl 3aBISKH BUKOPUCTAHHIO TECTIB 3 TEXHIKM XIMIYHOTO €KCIIEPUMEHTY
[132; 188] Ta anropuTMIYHUX PO3MOPSIKEHD I[0JI0 BUKOHAHHS MPAKTUYHUX POOIT 3
Ximii, GopMyBaHHS BMIHb PO3B’SI3yBaTH €KCIIEPUMEHTANbHI 3aa4l 3 Ximii [33, c.183-
185; 132, ¢.124-130].

Texnonocia euxopucmanns onopHux koncnekmis. ONOPHUN KOHCIEKT — 1€
0o0pa3Huil MIaH pO3KPUTTS 3MICTY HaABUAILHOTO MaTepiaiay 3a JOMOMOTU CUCTEMU
B3a€MO3B’SI3aHUX KJIHOYOBUX CJI1B, YMOBHUX 3HaKiB, MaTtOHKIB Tou1o [326, c.37].

JlocnigKeHHsl MOKa3yloTh, 10 OMOPHI KOHCIEKTU BUKOPHUCTOBYIOTHCS MiA
yac BHUKOHAHHS J1a0OpaTOpHUX JOCHIAIB 3 METOK O3HAMOMIIEHHS YYHIB 3
TEXHIKOIO  E€KCIEpUMEHTY MpakTUYHUX pobiT 3 MeTorw  (opmyBaHHSA
€KCIEepUMEHTAIbHUX YMIHb Ta HABUYOK YuHiB [18; 90]. BukopucToByrouu onopHi
KOHCIEKTHU, Y4YE€Hb MOXKE HE€ TUIBKM IiJ KEpIBHUIITBOM BUMUTENs, ajne H
CaMOCTIHHO BUKOHYBATH 3alpONOHOBAHUN €KCIIEpUMEHT. Po3risnaioun onopHuii
KOHCIIEKT MICJs MOSCHEHHsS JAOCHiAy BYHMTENEM, y4€Hb B JyMIl HpopoOlJisie
aHaJIOT14H1 11, IPU UbOMY aKTUBI3YIOThCA 5K 30pOBI, TaK 1 MOTOPHI aHaJI13aTOPH.
Matoun nepej oyMMa OMNOPHHUM KOHCMEKT, YY€Hb MAa€ MOKJIHMBICTh YTOUYHHUTHU
HE3pPO3YyMIJII MOMEHTH B IOCTAaHOBII €KCIHEPUMEHTY, 3amo0iraro4u MOKJIMBUM
MTOMMJIKAM.

Hagenemo npukiaan OnOpHUX KOHCHEKTIB A0 Ja00OpaTOPHUX JTOCIHIIIB.

Jlabopamopnuti docnio. Jlooyeanns ¢hepym(ll) i ¢hepym(lll) 2ciopoxcudis,

83AEMOOIS IX 3 KUCIOMAMU.
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3aBaanns: JoOytu Ta pocmigutu BiactuBocTi  gepyMm(Il) 1 depym(Ill)
T'1IPOKCHU/IIB.

Hocmin 1. JloOyBauns depym(Il) 1 pepym(IIl) rigpokcuis.
NaOH NaOH

FeCl, FEC|3

Hocnig 2. Baemonia gepym(Il) 1 pepym(Ill) rigpokcuiiB 3 KUCIOTaAMH.
HCI H,SO, HCI H>SO4

Fe(OH);, Fe(OH);

Hanumite piBHSHHS peakiiiil Ta BUpa3iTh iX y CKOpoUYeHiid HOHHIN (opmi.

Texnonocii  poszeusanvHo2o Hasuanus. PO3BUBAJIbHE HABYaHHA — TaKe
HAaBYaHHS, SKE€ MaKCUMalbHO 3a0e3nedyye pO3yMOBUM PO3BUTOK YYHIB, CIpHUSE
CBIJOMOMY 3aCBOEHHIO HUMHU 3HAaHb 3 MpEAMETY, BUXOBAaHHIO CaMOCTIMHOCTI Jii
IIKOJISIPIB B HaBUaIbHINA poboTi [182, ¢.14; 377, c.5].

OCHOBHUMU CKJIaJIHUKaMU TEXHOJIOT1H PO3BHBAJIBHOIO HABYAHHSA B MPAKTHUII
HABYaHHS XIMIii € TEXHOJIOTI MPOOJIEMHOr0, pO3BUBAJILHOTO eKcriepuMeHTy [327] ta
TEXHOJIOT'1sI TOCITHUIIBKOT MisiibHOCTI yuHiB [185; 327; 354].

Crneuudika po3BUBaIBHOIO €KCIEPUMEHTY MOJISTa€ B TOMY, 1110 BIH CIIOHYKa€e
YVUYHIB TBOPYO MHCIIUTH, BKJIIOYAE iX B aKTUBHY II3HABAJIbHY AISUIBHICTH, CTBOPIOE
HOBI MPOOJIEMH, CTBOPIOE YMOBH [IJIsl IEPEHECEHHS TEOPETUYHUX 3HAHb B HE3HAOMI
cutyartii [330, c.63].

Texnonocisi pisHOpieHe68020 HABYAHHSA PEANIZYETHCS Ha TMPAKTHUIl 3aBASKU
BUKOPUCTAHHIO EKCHEPUMEHTANbHUX JU(PEpeHIIMOBaHUX 3aBAaHb. 3aBJAaHHS,

po3paxoBaHl Ha PI3HI 3a pPIBHEM MIATOTOBKM TPYyNH YYHIB, JICTAIM Ha3BY
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mudepenuiiioBanux [184, c.16]. B 3B’A3ky 3 UM pO3PI3HAIOTH Taki BHIHU
nudepeHiiioBaHuX 3aBAaHb: 1) penpoAyKTHUBHI (KOMIIOI0Ui); 2) YaCTKOBO-TOLIYKOBI
(eBpuctuuHi); 3) nocniguuubki [152, ¢.32; 184, c.11].

[Mpuknan nudepenuiioBaHux jgadopaTopHUX JocCHimiB 3 Temu «Peakiii
HoHHOTO 00MIHY» HaBeJleHO B noaatky J, inctpykis [1.5.

Texnonoeiss epynogoco HasyaHHs HA TPAKTULI peATI3yEThCS 3aBISKU
BUKOPHUCTAHHIO TPYIOBUX EKCIICPUMEHTAIBHUX 3aBaanb [184, ¢.15; 378, c¢.143-144].

OOOB’SI3KOBUMH  €JIEMEHTAMHM TaKOi TpynoBOoi pPOOOTH €: TOCTaHOBKa 1
YCBIJOMJIEHHSI METH (3arajJbHOrpYyNOBOr0 3aB/IaHHS); BUKOHAHHS 1HAMBIIYaJbHOIO
3aBJaHHS KOKHHUM YYaCHUKOM POOOTH BIAMOBIIHO JI0 CHUIBHOI METH; 00OB’SI3KOBA
B3a€MHA MEPEBIpKa Pe3yJIbTaTiB KOXKHOTO, JOMOMOTra 1 MOSCHEHHS OJIUH OJHOMY
YTPYAHEHB, 1110 BUHUKAIOTh; (POPMYBaHHS BUCHOBKY Pa3oM Ha OCHOBI y3arajJbHEHHS
pe3ysbTaTiB, 3400yTHUX KOXXHUM WIEHOM TIpPYINH; CIIBBIAHECEHHS BHCHOBKY 3
MOCTABJICHOIO HA MOYAaTKy pOOOTH METOIO.

Ak npukiag rpynoBoi poOOTH HaBEAEMO BUKOHAHHS YYHAMH J1a0OPATOPHOIO
nocniny «BusiBnenHs cynbdar-ioHiB».

3aBIaHHS

Po6ota nins 4 yuHis.

Mera: BuBueHHsl peakilii, XapakTepHO1 1Jis1 CyJib(aT-10HiB.

1. [IpopoOiTh peakiiito Mi>K JaHUMHU PEUOBUHAMU

a) (mepimuii ydyeHs) HaTpii cynbdat 1 0apiil XJI0puz;

0) (mpyruii yueHn) cynbdaTHa KUcCIo0Ta 1 6apiit HITpaT;

B) (TpeTiil yueHb) Kailiid cynbdaT 1 6apiid TApOKCHUT;

r) (4eTBEpTUM yueHb) Cynb(haTHa KUCTOTA 1 Oapiil T1IIPOKCHUI.

[lepeBipTe pe3ynbTaTh NOCHIAIB OAMH y OJHOrO. 3a SKOH O3HAKOK MOKHA
3pOOUTH BUCHOBOK, IO peakilis BiaOynacs?

2. TlosicHITh CyTh peakuiid BiANOBIAHUMM pPIBHSHHSAMU Ta 3alHIIITh iX Y
HOHHMX (hopmax.

[lepeBipTe NpaBUIBHICTH 3aMKUCIB OJUH Y OHOTO. [ToACHITH MOMUIKU. 3p00ITh

BHCHOBOK IPO XapaKTEepHY PEakKilito Ha Cyabdar-i0H.
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Texnonociss ~oudakmuuHoi 2pu  pEATI3yeEThCS HA TMPAKTHUI[l  3aBASKU
3aCTOCYBaHHIO JAUJAKTUYHHUX ITOP 3 BUKOPUCTAHHSAM XIMIYHOIO €KCIIEpUMEHTY [34;
189].

JlitepaTypHi JKepena 3acBiIuylOTh, 110 MOHATTS '"HaByadbHI Irpu" HE Mae
OJIHO3HAYHOTO BHU3HAYEHHS B METOAMYHIN JitepaTypi. Mu noTpumyemocs: OuIbII
3arajJbHOr0 BU3HAYEHHS IUAAKTUYHOI TpHU: AMJAKTHYHA Ipa — 1€ CHeLialbHO
NIATOTOBJIEHA T'pa, MiJ 4Yac SKOi peani3yeTbCsli HaBYalbHA Ta IrpoBa MeTa, sKa
MPOBOJUTHLCS B MEKax MEBHUX MPABUJI 1 32 BIAMOBIIHUM croxkeToM [132, ¢.101].

JlugakTh4H1 iIrpyu MarOTh BIAMOBIAATH NIEBHUM I€/IarOTTYHUM BUMOTaM:

1. Irpy nNOBUHHI BIANOBIAATH TEBHIM HAaBYAIBHO-BUXOBHIA METi, HECTHU
3MICTOBHE HABAHTAKEHHS 3T1IHO 3 MPOTPAaMHUMM BHMOTaMH 10 3HaHb, YMiHb Ta
HAaBUYOK Yy4HIB. 2. Irpm mNOBUHHI BIJANOBIJATH HABYAJBHOMY Marepiany 1
OpraHi3oByBaTHUCh 3 BpaxyBaHHSM MIATOTOBKM Ta MCUXOJOTIYHUX OCOOJMBOCTEN
yuHiB. 3. Irpm mnoBuHHI 0a3yBaTHCs Ha BUIbHIA TBOPYOCTI Ta CAMOCTIHHIN
JISUTBHOCT1 YUHIB; BKJIIOUATH €JIEMEHTH 3MaraHHsi MK KOMaHJAaMu a00 OKpEMUMHU
yyacHukaMu. 4. Irpu MOBHHHI MaTH HEOOXINH1 JMUIAKTUYHI MarTepialivd, METOAUYHI
BKa31BKHU 100 iX MPOBEICHHS.

CtpykTypa HaBYaJbHOIO MPOILECY 13 3aCTOCYBAaHHAM IUIAKTUYHOI TP Mae
KUIbKa €TamiB: CTBOPEHHS IrpOBOi MPOOJEMHOI CHUTYyalli, XiJ T'pu, NiABEACHHS ii
M1JCYMKIB.

VY HaByaHHI XiMii 3aCTOCOBYIOTb TaKl BHIM JAUJAKTUYHHX IrOp 3
BUKOPUCTAaHHSAM XIMIYHOTO €KCHEPUMEHTY: crodcemui iepu (AIOB1 Ta POJBOBI IPH,
IrpU-MaHApPIBKH, IFPU-3MAraHHs) Ta iepu 3 po30asaibHum mamepiaiom (XIMi4Hi JIOTO,
Mapuipyt Tomo) [132, c.102-109]. Ilpuxknaxg AauAAKTUYHOI TPU HABEACHO B
nonartky E.

VY mporeci JOCHTIIKEHHS MU TMEPEKOHATUCS, IO TOEIHAHHS TEXHOJIOT1N
HAaBYaHHS 3 HABYAJbHUM XIMIYHUM EKCIEPUMEHTOM BiloOpakae 0araToOMaHITHICTb
MIJX0/IIB 10 MPEAMETHOI OCBITH, 30KpeMa, XiMiuHOo1. KoxkHa 3 TeXHOJIOT1i HaBYaHHS
Ma€ CBOEPIHICTh, 0a3YETHCS HA PI3HUX METOJIUYHUX OCHOBAX, MA€ PI3HE TEOPETUUHE

oOTpyHTYBaHHS, 3aco0u peanizailii 1 pi3Hy chpsMoBaHicTh. O0’€IHYy€ TEXHOJOTI]
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HAaBYaHHS 1 XIMIYHMM EKCIEpUMEHT CIpPSMOBAHICTh Ha OCOOMCTICTH ILIKOJIsIpa, Ha
oJlepKaHHS TIMOOKHMX 1 MIIHUX 3HaHb 3 XiMii, ()OPMYBaHHS EKCHEPUMEHTAIbHUX
YMiHb 1 HABUYOK.

Y mpoueci JOCHIKEHHS 3a3HaUYCHUX NUTaHb BHHHMKJIA TmoTpeda B
OOIpYHTYBaHHI OHOBJIEHOI METOAMKM HABYAJIbHOTO XIMIYHOTO €KCIIEPUMEHTY Y
3arajbHOOCBITHIX HaBYaJIbHUX 3aKIagax.

4.6. OHOBJICHA METOAMKA HABYAJIBHOI0 XIMiYHOI0 EKCIIEPUMEHTY Y

3araJibHOOCBITHIX HABYAJBHUX 3aKJIaaX

Sk miACYMOK MOIIYKOBOI'O €Tany HayKOBOIr'O JOCIIIKEHHS HaMU po3po0JIEHO
OHOG/IeHy MemOoOUKy HaBUYaJIbHOTO XIMIYHOTO €KCIIEPUMEHTY.

OcHOBHE 3aBIaHHS OHOBJIEHOI METOJMKH XIMIYHOTO E€KCIEpUMEHTY -
nepeopieHTaliss METOJUKH MOro 3aCTOCYBaHHS BiJ MOSCHIOBAJIbHO-UTIOCTPATUBHOIO
MIXOY A0 OCOOMCTICHO 30PIEHTOBAHOIO, MISIIBHICHOTO, HOCUNEHHS OOCAIOHUYbLKOL
@yukyii  excnepumenmy. OHOBJIEHAa  METOJAMKA  XIMIYHOTO  €KCIIEPUMEHTY
PO3IJIAIA€ThCA HAaMM SIK TMPOLEC BIOPSAKOBAHOI AISIIBHOCTI BYMTENSl Ta Y4HIB,
3MIMCHEHHS  sIKO1  3a0e3meuye  3aCBOEHHS  XIMIYHUX  3HAHb, OBOJIOAIHHS
€KCIIEPUMEHTAIbHUMU BMIHHSMHU 1 HaBUYKaMH, 3aCTOCYBaHHS iX 1O pO3B’s3aHHS
MPaKTUYHUX 3aBAaHb.

OHoBIEHa METOAMKA XIMIYHOTO €KCIEpPUMEHTY Yy  3arajbHOOCBITHIX
HaBYAITBHUX 3aKJIaJiaX 0a3yeThCsl HA TAKUX NO0JCceHHsX 1) B3a€MO3B’ 130K HaBYaHHS
1 PO3BUTKY Y4YHIB; 2) BIUIMB XIMIYHOI'O EKCHEPUMEHTY $K 3aco0y HaBYaHHS Ha
npoiiec (GOpMyBaHHsI 3HaHb Ta EKCIEPUMEHTAIbHUX YMIHb 1 HABUYOK, B TOMY YHCII 1
OOCIHIAHUIPKUX, @ BIAMOBIAHO 1 KOMIIETEHLIH; 3)3aCTOCYBaHHS CaMOCTIMHOI
MONIYKOBOT JISTIHOCTI YYHIB IS aKTUBI3allli MI3HABAJILHOIO Mpolecy; 4) HaBYaHHS
PO3B’sI3yBaHHs MPOOJIEMHUX, TOCHIIHUIIBKUX 3aB/IaHb 3 METOIO PO3BUTKY MMCIICHHS
VUHIB; 5) €HICTh JOCIIJHULBKOTO Ta UIFOCTPATUBHOIO CHOCOOIB KEpyBaHHS
CaMOCTIHHOI pOOOTOI0 YYHIB 3 BUKOHAHHS XIMIYHHUX JOCIIJIB; 6) €HICTh YPOUHOT
Ta TO03aypOYHOi JOCHIJHUIIBKOI MJISTTIBHOCTI YYHIB; 7) HaBUYAJbHUU XIMIYHUI
eKCIIEpUMEHT — 3aci0 peaizalii €KOJOTIYHOI, KyJIbTYPOBIAMNOBIAHOI CKJIaJ0BOi

XIMIYHO1 OCBITH HIKOJISIPIB, 3aC10 peasizailii TEXHOJIOT 1 HaBYaHHS XIMIi.
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OHoBIIEHa METOJMKA OpraHizauii Ta MPOBEIEHHS XIMIYHOTO EKCIEPUMEHTY
0a3yeTbcsi Ha JAOCHIHUIBKOMY IMIJIXOJ1 IIOAO OpraHizaumii J1eMOHCTpALliiHUX,
1a00paTOpHUX JAOCIIJIIB, MPAKTUUYHUX POOIT y TMOeAHAHHI 3 audepeHIliioBaHUMU
IHCTPYKIIISIMU Ta 1a00paTOPHUM MPAKTUKYMOM TYPTKOBHUX 3aHSATh 3 Ximii [128].

Po3poOka OHOBIEHOT METOAMKM XIMIYHOIO €KCHEPUMEHTY IPYHTYEThCS Ha
TaKUX 1J1edX Ta MOJOXKEHHSAX: Teopii moeTanHoro (GopMyBaHHS pO3yMOBHX Al [84;
85; 332], teopii mismbHOCTI [156; 159; 351]; mnpoGraemHOro  pPoO3BUBAILHOIO
HaBuaHHs [157; 158; 174]; nunakTHYHUX NPUHLOMOAX: TyMaHi3allli, akTUBHOCTI Ta
CaMOCTIHHOCT1, JOCTYIMHOCTI Ta TOCHJIBHOCTI, HAyKOBOCTI, 3B’S3Ky Teopii 3
MPaKTUKOIO, THAMBIIYaJbLHOIO MIAXO0MY 10 HaB4YaHHS, HaouHocTi [13; 40; 208; 341;
342; 351; 359; 374], muAaKTHYHUX IJAXO0JAX: CHCTEMHOTO, IISNIBHICHOTO,
po0JIEeMHOT0, 0COOMCTICHO 30pieHTOBaHOrO [204; 159; 174].

OHoOBJIEHa METOJMKA XIMIYHOTO €KCIEPUMEHTY IPYHTYEThCS Ha 3acajax
CHUCTEMHOTI0 MiJIXOAY Ta € YTBOPEHHSIM JIBOX B3a€EMOTOB’ I3aHUX OJIOKIB: «ISTTBHOCTI
BUUTENS» 1 «IISUTBHOCT1 YUHs». B3aeMoais BuuTeNs Ta y4Hs 3aCHOBaHa Ha Cy0’ €KT-
Cy0’€KTHUX BIJJHOCHHAX, 32 SIKUX YUYHUTENb € Cy0 €KTOM BHUKIIAJAIbKOI JISJIBHOCTI, a
y4eHb — CYO’€KTOM y4iHHS (y HAIIOMY AOCIIIKEHHI — Cy0’€KTOM JIOCHIIHUILIBKOT
isIbHOCT1).  J{IsMIbHICTh yUMTENIs Ta Y4YHS BIAPI3HAETHCS METOI 1 JIIMH, alie
00’€eHY€eTBCS B JIOCATHEHHI pe3yJbTaTy — HaBuajbHI JOCATHEHHS YYHIB,
(dhopMyBaHHS TOCTITHULIBKUX €KCTIEPUMEHTAIBHUX BMIHb 1 HABUUOK.

[lig  DOCHIMHUIBKOIO MISTIBHICTIO YYHIB MM PO3YMIEMO OCOOJMBHM  BUJT
IHTEJIEKTYaIbHO-TBOPYOi  JISUTBHOCTI  TOLIYKOBOTO — XapakTepy, CHOPSMOBaHUM Ha
OIaHYBaHHsI HEOOX1THUMU 3HAHHSAMU Ta BMIHHSIMH, @ OTK€, 1 POPMYBaHHS KOMIIETEHIIIH.

JlocniiHUIIbKA EKCIIEpUMEHTabHA JISUIbHICTh IIKOJIsApa (OJIOK «IiSUIBHICTD
YUHSI») € €IHICTIO MOTHBAIIITHOTO, 3MICTOBOTO, OIEpaliifHOr0, MPOIECyalIbHOTO Ta
OLIIHIOBAJILHOTO KOMMNOHEHTIB. CKJIaJHUKaMH OJIOKY «IISIbHICTHh BUUTEISD) €: MeTa
HABYaHHS, 3MICT HABYAJIBHOI'O MaTepially, OpraHi3aliiHO-METOJIUYHUN KOMILIEKC,
SAKUWA BKIIIOYAE JTUIAKTUYHI MPUHIUNW, AUAAKTAYHI MIAXOJU, METOAU 1 NMpUHOMH,
3acobu (opMyBaHHS JOCHIAHUIBKUX YMIHb, (OpPMHU oOprasizauii XiMIYHOIO

eKCTIEPUMEHTY, (POPMHU KOHTPOJIIO i J1arHOCTUKU PE3yJbTaTIB HABUAHHS.
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JlisTbHICHUM MiAX1J B OHOBJICHIA METOAMII peali3yBaBCsi B AKTUBHOMY
3aJly4€HH1 LIKOJSAPIB 0 MOLIYKOBOI, JOCITIIHUIBLKOI POOOTH, CTBOPEHHI YMOB IS
CaMOHaBYaHHS, caMopeai3ailii, CaMOOIIHIOBAHHSI.

[Ipo6Gnemuuit migxin crnpuse GOpMyBaHHIO BMIHHS BUCYBAaTH W aHaji3yBaTH
rinoTe3u 100 PO3B’s3aHHS HaBUaJbHUX NpoOJEM, a OTXKe, HAOYTTIO AOCBINY
JOCJITHUIIBKOT JTISUTBHOCTI.

VYrpoBa/pkeHHS ~ OCOOMCTICHO ~ 30pPIEHTOBAHOTO  MIAXOAY  JIO3BOJIMIIO
3aCTOCOBYBaTHM  MPUHIMION  IHAMBIAyali3alii HaBYaHHS 1 MaKCHUMAaJbHOTO
HaOJM)KEHHS HAaBYAJBHOTO MaTepially 10 peayiid ®UTTs, nudepeHuiaiii HaB4aHHsl, a
TaKOX peali3yBaTH 17iet0 Cy0’ €KT-Cy0’ €KTHUX BIIHOCUH Yy TPOIECi B3a€MOJII MIXK
YUHUTEIEM Ta YUHSIMHU.

3rifHO 3 TEOpIE0 MOETAanHOro (OPMYBAaHHS pPO3YMOBUX [l  HaMH
BUOKPEMJIEHO BIAMOBI/IHI €Tanu (OpMyBaHHS B YUHIB AOCIIIHUIBKUX YMiHb, a CaMe:

1. Iliocomosuuii  (momueayitinuti) eman, SKUM TepeadOadae TMONEPEIHE
O3HAHOMIJIEHHS Y4YHIB 3 METOI0 HaBUYaHHA, (OpMye MOTHBALIIO A0 AOCIIAHHUIBKOI
ISUTBHOCTI.

2. DopmysanvHuli eman BKIIOYAE CKIAJAHHS CXEMU OPIEHTOBHOI OCHOBH JiH —
YVUHI MI3HAIOTh OO €KT AOCHIIKEHHS W MOCIIJOBHICTh BHKOHAHHS OPIEHTOBHUX,
BUKOHAaBCHKUX 1 KOHTpOJbHUX 1. Ha npoMy erami BigOyBaeTbcs MOYATKOBE
dbopMyBaHHS JOCTITHULBKUX J1d: 3’SICYBaHHS NPUYHMHHO-HACIIIKOBUX 3B’S3KIB,
IUIaHYBAaHHsS, BUCYHEHHS U aHami3 rinore3u. lleil eram peanizyeTbcs Imij dac
BUKOHAHHS YYHSIMU HAaUMIPOCTIMINX JAOCTIIXKEHb IM1]1 KEPIBHUI[TBOM BUUTEJIS.

3. Eman yoockonanennsi NOCIITHUIIBKOI JISJIBHOCT1: BUKOHAHHS HECKJIAIHUX
3aBlaHb 3a IUIAaHOM BuMTens (1abopaTopHI JOCHIAM UHIOJO0 PO3B’SI3yBaHHS
€KCIIEpUMEHTAIbHUX 3a/1a4); CAMOCTIITHE MJIaHyBaHHS Ta BUKOHAHHS AOCIIIHUIBKUX
3aBaHb (MPaKTUYHI pOOOTH MI0JI0 TOOYBaHHS Ta BUBUEHHSI BIACTUBOCTEN PEUOBUH),
PO3B’s13yBaHHS €KCIIEPUMEHTAIbHUX 3aa4.

4. Eman oyiHoeanHs NOCATHYTHX pe3ylbTaTiB. Opranizaunis peduekcii —
Y4HI MI3HAIOTh Ta aHaJII3yl0Th, YOMY BOHHM HABUYWJIMCH 1 SIKI BMIHHS B HHUX

chopmyBamucs.
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3 omsiy Ha 1€ HaMU BHOKPEMJIEHO OCHOBHI €TamlHu €KCIEepUMEHTalIbHO-
JOCJITHUIIBKOT ISUTBHOCT1 YUHIB 3 XiMii: 1) cuctemaruzaiis GpakTiB, sSIBUIILI, MPOIIECIB;
2) moOymoBa TiMOTe3W; 3) MPOCKTYBaHHS JIOCHIMIB JJIs TEPEBIPKU  TiNOTE3U;
4) cxiaaHHs TUTaHY EKCIIEPUMEHTY; 5) BUKOHAHHS EKCIIEPHMEHTY; 6) ohopMIICHHS
pE3yJIbTATIB €KCIIEPUMEHTY; 7) (hOPMYIIOBaHHS BUCHOBKY.

Cepen MeTO/iB HaBYAHHSI TIepeBara HaJa€ThCs 3arajibHOJOTTYHUM (1HIYKIIiS,
NEeNyKIlisg, aHaJoris, aHali3, CHUHTe3, TOPIBHAHHS, MOJCIIOBaHHS Ta 1H.);
3arajibHOIeIaroriuiuM  (po3moBiab, omnuc, Oecima, camocTiiiHa po0OoTa TOIIO);
TUJAKTUKO-METOJAUYHUM, SIKI BKJIIOYAIOTh METOAU  XIMIYHOTO  JIOCITIIKCHHS:
CIIOCTEPEXKEHHS XIMIYHUX 00’ €KTIB, XIMIYHUNA €KCIIEPUMEHT, MOJICTTFOBAHHS XIMIYHUX
00’€KTIB, MOSCHEHHs XIMIYHUX (DaKTIB 1 SABUIL, MepeaOayeHHs] XIMIYHUX 00’ €KTIB. 3
ypaxyBaHHSIM METH HaBYaHHS 0COOJIMBO €(PEKTUBHUMU HAMU BU3HAHO MPOOJIEMHHUM 1
JOOCIIAHUIBKUI METOU, TEXHOJIOT1I0 JUAAKTUYHOI TPH.

Cepen ¢opMm opranizailii HaB4YaHHS HaMH OOpaHO YPOKH, IO MependayvaroTh
OOCHIAHUIBKY  JISUIBHICTh  YYHIB:  YPOK-IOCHUIKEHHS, MpakTHU4Ha poOoTa.
Opranizaiisi 1isUIbHOCTI YYHIB Ha YpOKax MOKe 3/1MCHIOBATHUCS y PI3HUX QopMax:
IHAUBINYanbHIM (17 Yac BUKOHAHHS JOCTIIHUILKUX 3aBlaHb), GPOHTAIBHIN (MiA
yac po3B’si3aHHS MPOOJEMHUX MHUTAaHb), @ TAKOXK IPYyNoBik (mig yac J1abopaTopHUX
JOCIIAIB, IPAKTUYHUX POOIT).

JocnigHuipKka AISUIBHICTh YYHIB 3 YCHIXOM MOXXe OyTH peasii3oBaHa Ha
ypokax, (haKyJIbTaTUBHUX Ta MO3aKIACHUX 3aHATTIX.

OcHoBHUMU 3aco0amu (HOPMYBAHHS JOCIHIIHULBKOI AISIIBHOCTI YYHIB € TaKI:
XIMIYHUM €KCHEepUMEHT (JIeMOHCTpalliiiHl Ta J1abopaTopHi JOCHIIW, MPaKTUYHI
poOOTH), aNTOPUTMU Ta HABYAJIbHO-MaTEPlalibH1 3aCO0OH.

OcHOBHI (hOopMU KOHTPOJIO 1 JIIaTHOCTUKHU: KOHTPOJbHI pOOOTH, CaMOCTIiHI
poOOTH, YCHI ONUTYBaHHS, TBOpPYI 3aBJaHHS, AHKETYBaHHS, a TaKOX METOIU
CaMOOLIIHIOBaHHS Ta B3a€MOOILIHIOBAHHS.

MeToiuYyHUM CYNPOBOJIOM OHOBJIEHOT METOAUKUA XIMIYHOTO €KCIIEPUMEHTY €
METOIMYHI peKoMeHauli (qonarok /), HayKoBI CTaTTi, HAYKOB1, HAYKOBO-METOINYH1

NOCIOHMKM 3 NMHUTaHb METOJMKH 1 TEXHIKM XIMIYHOTO €KCIIEPUMEHTY, OpraHizauii
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JOCIITHUIIBLKOT JI7IbHOCT1 yuHiB 3 Ximii [108; 112; 115; 117; 120; 122; 127; 128,;
129; 132; 137; 143; 147; 150].

VY mporieci JOCHIKEHHS OCHOBHUX HAIpsSMIB OHOBJIEHHSI 3MICTY METOJIMKH 1
TEXHIKM HABYaJbHOTO XIMIYHOIO E€KCHEPUMEHTY BHMHMKJIA HEOOXIIHICTh MOUIYKY
NUISIXIB BJAOCKOHAJICHHSI MpOodeciiHO-METOAUYHOT MIATOTOBKA MaWOyTHIX BUUTENIB
XiMii, 30Kpema, MiAroToOBKa 0 OpraHizalii Ta IpOBEIECHHS XIMIYHOTO €KCIEPUMEHTY
y 3arajJibHOOCBITHIX HaBUaJbHUX 3akjiajax. Taka HEOOXIJHICTh TOSICHIOETHCS
HAsIBHICTIO TPYJHOILIB y BUMTENIB XiMIi Ta CTYACHTIB BUIIUX HAaBYAJIbHUX 3aKJIAJIB
1010 OpraHi3allii Ta MPOBEICHHS XIMIYHOTO €KCIIEpUMEHTY (auB 1m.1.5.).

AHamni3 JiTepaTypHUX JDKEpeNn IMoKa3ye, IO PI3HI achekTd mnpodeciiftHo-
METOAMYHOI MiITOTOBKM MalOyTHIX y4HTENiB XiMii gociikyBainun B. B. Apectenko
[8], IL. . BacunweBa [57], 1. B.T'opeBa [101], T.C.IBaxa [187], O. B. IBamenko
[188], H. I JlykamoBa [227], M. M. lllanamosa [362], M. A. lllatanoB [366].
JIOCIITHUKU PO3TJIAai MUTAHHS 100 MiATOTOBKM MaWOyTHIX YYUTENIB XiMii J10
BUKOPUCTAHHs 1H(OpPMALIIMHUX TEXHOJOrd Ha ypokKax XiMii, J0 oprasizamii Ta
MPOBEJECHHS IIKUIBHOTO XIMIYHOTO €KCIIEPUMEHTY, MUTaHHS MPOodeciiHO-METOANYHO1
MIATOTOBKM Ha OCHOBI POOJIEMHO-IHTETPOBAHOTO MIXOY, HA OCHOBI CUHEPreTUYHO1
11e1 caMoopraHizailii, BHUMIPIOBaHHS XIMIYHUX KOMIIETEHIII CTYJIEHTIB BHIIHUX
MeJaroriYyHuX HaBYAJIBHUX 3aKjIajiB, MIATOTOBKM MaWOYTHIX Yy4YWTENIB XIMii J10
pPO3B’s3yBaHHSI PO3paxyHKOBHUX 3ajay, J0 OpraHizaiii mo3akjiacHOi poOOTH 3 Ximii,
BUKOPHUCTAHHS ICTOPUYHOTO HAaJ0AHHS BITYM3HAHOT METOAMKN HABYAHHS XIMii.

[ligroTOBKY  CTYJOEHTIB  XIMIKO-TIEarOT1YHUX  CHEHIAIbHOCTeH  BUIIUX
HAaBYAJIbHUX 3aKJIaaiB 10 Opradizauii Ta NPOBEAEHHS IIKUIBHOTO XIMIYHOI'O
excriepuMeHTy nociimkyBana . B. Topesa [100; 101]. Hocaimauis pospoduia
LUTICHY CUCTEMY €KCIIEpPUMEHTaJIbHO-METOJNYHOI MiITOTOBKM MAHOYTHIX y4YWTENB
XiMii y BUIIMX MEJAaroriyHuX HaBYAJIbHUX 3aKianax 3 1 mo 5 kypcu ta popMyBaHHS y
CTYICHTIB Yy3arajJlbHEHUX YyMIHb IIOJ0 TMPOBEJACHHS PI3HUX BHUJIB IIKUIBHOTO
XIMIYHOTO €KCIIEPUMEHTY.

@dopMyBaHHSI €KCHEPUMEHTAJbHUX yMIHb MalOYTHIX y4YuUTeNiB  XiMii

MPOBOAMUTHCS MiJl Yac BHUBYEHHS creukypciB «TexHika XIMIYHOTO €KCHEpUMEHTY»,
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«OxopoHa npaiii», «Opranizaiis no3akiacHoi po6oTu 3 ximii» (1-2 kypcu). CTyaeHTr
O3HAOMJIIOIOTBCSI 3 OpraHi3ali€l0 MIKUIBHOTO XIMIYHOTO KaOlHeTy, MpaBUJIaMH
30epiraHHsi peakTHUBIB, TEXHIKOI BUKOHAHHS HaWBaXIMBIIMUX J1a00OPaTOPHUX
onepauiii, NpuiajgaMy, amnaparami, TEXHIKOIO JIEMOHCTPALIMHOIO E€KCIEPUMEHTY Ha
ypOKax Ta MO3aKJaCHUX 3aHATTAX 3 XiMmii. OKpiM TOro, CTYIE€HTHM HAaBYAIOTHCS
CKJIaJIaTH KapTOTEKy JEMOHCTpPAILIMHUX JOCIIIB O YPOKIB Ta MO3aKJIACHUX 3aHATH 3
ximii. Ilin yac BuBUeHHs Ha 3-4 Kypcax IuUCHUIUTIHM «MeToIrMKa HaBYaHHA XiMii»
MaOyTH1 yuuTen Ximii HaOyBalOTh METOJAMYHUX YMIHb IIOJI0 OpraHizamii Ta
MPOBEJICHHS IIKUILHOIO XIMIYHOTO €KCIIEPUMEHTY, MIPOJOBXKYEThCSI pOOOTa 3 KapTaMH
nemoHcTpauiiaux gocuiaiB. [. B. 'opeBa BHOKpeMIlto€ Taki Tpylu y3araJlbHEHUX
EKCIIEPUMEHTAIbHUX YMIHb MalOyTHIX YYMTENIB XIMIi: 3arajibHi, OpraHizauiiHo-
TPYAOB1, KOHCTPYKTOPCHKI, BUMiptoBaibHi [100, ¢.61].

[TozutuBHuM y nocuimxkenHi . B. ['opeBoi, Ha Hally AyMKy, € HENEpPEPBHICTb
MNIATOTOBKM MalOyTHIX Y4YMTeNlIB JO OpraHizalii Ta MPOBEIEHHS XIMIYHOIO
eKCTepUMEHTY, (JOpMYBaHHsI YMiHb CKJIQJIaTH KapTOTEKY JIEMOHCTPAIIMHUX JOCTIIIB.
Henonikom BBakaeMo NepeOUIbIIEHHS pOJII JEMOHCTPALITHOTO EKCHEPUMEHTY Y
dbopMyBaHHI TEXHIKM 1 METOJMKH HABYAJIBHOIO XIMIYHOTO ekcrepumeHty. lleit
HEJI0JIIK XapakTtepHuid 1 1y pociikenss JI. B. Tlakip6aesoi ta H. A. TTpubopu [255].

Bonnouac nocmimuuku [183; 310; 362] HaronomywoTh, 10 MiATOTOBKA
BUUTENSI HOBOT I'eHepallii, SKMH 34aTHUIA MpaIfoBaTU TakK, 100 CTBOPUTH KOKHOMY
YYHEBl MaKCUMaJIbHO CHPUSTINBI YMOBH JUIsl HABYAHHS W PO3BUTKY BIAMOBIIHO 10
HOTO0 Mi3HaBAILHUX MOXJIMBOCTEH, IHTEpECiB Ta 3A10HOCTEH, IPYHTYETHCS Ha 3acajiax
KOMIIETEHTHICHOTO  MIAXOy, II0 J03BOJisie MalOyTHbOMY (haxiBLUiO OyTH
KOHKYPEHTHOCTIPOMOKHIM Ha PUHKY mpaui. ToMy Ha cydacHOMY eTami HpOBIHUM
KOHCTPYKTOM MOJIeJli MaliOyTHBOTO (haxiBiisl € KOMIIETEHTHICTH [48; 170].

3 ommsgAay Ha L€ HAacTyNHUM Hall HAyKOBUH TOWIYK CHPSMYEThCA Ha
JTOCHIPKEHHSI €KCIEPUMEHTAIIbHO-METOIMYHUX KOMIIETEHII MalOyTHIX Yy4YWTEsiB
IIOJI0 OpraHizaimli Ta MPOBEIEHHS XIMIYHOIO EKCHEPUMEHTY Yy 3arajlbHOOCBITHIX

HaBYaJIbHUX 3aKJIagaX.
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4.7. MeTtoauka miAroroBKM Mai0yTHiX yYHTeJIiB 10 Oprai3auii Ta npoBeIeHHs
XiMiYHOI0 €KCIIEPUMEHTY Y 3arajJibHOOCBITHIX HABYAJIbHMX 3aKJIa/4axX
4.7.1. EkcnepumenmaibHO-mMemoOUudHi KOMnemeHuii MauoymHuix yuumeiie
U000 op2anizayii ma nPoeedeHHsA XiMIYHO20 eKCnePUMEHMY Y 3a2a1bHO0CEIMHIX
HABYAIbHUX 3AKNA0aX

VY mpoueci AOCHAIKEHHS MM 30CEpeAMsIM yBary Ha NUTaHHI IpodeciiHoi
KOMIIETEHTHOCT1 BUMTEIIS 3aTaJIbHOOCBITHIX HABYAJIbHUX 3aKJIA]IIB.

[IpodeciiiHa KOMIETEHTHICTb PO3IJSAAETbCA SIK CYKYIHICTh 3HaHb 1 BMIiHb,
HEOOXiIHMX s e(ekTuBHOi MpogeciifHOi  AITIBHOCTI:  BMIHHS — aHaNI3yBarw,
nepeadavaT HaCHiAKU MPodeciiHOl AISUTbHOCTI, BUKOPUCTOBYBaTH 1H(opmariio [298,
c.149]. H. B. Ky3bMmina [206, ¢.90] posrasinae npodeciiiHo-TiearoriyHy KOMIETEHTHICTb
nejarora 3a ¢axoM 1 BU3HAYa€e ii SK CYKYNHICTh YMIHb Iefarora sK cyO’ekra
MIEIaroriyHOro BIUIMBY OCOOJMBUM YMHOM CTPYKTYpPYBAaTH HAayKOBE 1 MPAKTUYHE 3HAHHS
3 METOI0 HaWKpalioro BHpilIEHHs nenaroriyHux 3aeaaHb. A. K. Mapkosa [232, c.56]
XapakTepuszye 3MiIicT TpodeciiiHOi KOMMETEHTHOCTI TMejarora MpolecyaTbHUMH 1
pe3y/IbTaTUBHUMU TOKAa3HMKAMHU Ta BU3Ha4Ya€ MpoQeciiiHy KOMIETEHTHICTh (paxiBILs sIK
3ATHICTh Ta TOTOBHICTH BUKOHYBATHM OCOOUCTY mpodeciiiHy aisubHICTh. Ha nymky
A. B. Xyropcbkoro [351], mig mpodeciiHO KOMIIETEHTHICTIO BYMTENS PO3YMIIOTh
€IHICTh HOr0 TEOPETUYHOI 1 MPAKTHUYHOI TOTOBHOCTI JI0 3IMCHEHHS TeIaroriyHoi
TISITBHOCTI BUMTENA. KOMIIETEHTHICTh BUMTENS TPAKTYETHCS SIK 3/1aTHICTH OCOOMCTOCTI Ha
PI3HHMX PIBHSX BUPILIYBATH PI3HI THMU MEAAroriyHux 3aaady. B. M. Beenencbkuii [59]
BBA)XKA€, IO MOHATTS «Mpo(deciiiHa KOMIETEHTHICTb» OO0 €/IHye TakKi MOHSATTA, SK
«podecioHanizm», «KBaiQikaiis», «apodeciitHi 3a10H0cT» Ta iHml. Ha Horo mymKy,
KOMIIETEHTHICTh — JI€IKa OCOOMCTICHA XapaKTEepPUCTHKA, a KOMIIETEHIlil — CYKYIHICTb
npodeciiHux ado (PyHKIIOHATBHUX XapaKTEPUCTHK.

KoMrnereHTHOCTI ~ BUMTENs  pO3IVIANAIOTBCS  BUEHHMMHM  SIK  KOMIUIEKC
NeJaroriyHux 3110HOCTe 1 MOXKJIMBOCTEH, HASBHICTb Y BUMTENS BMOTHMBOBAHOI
CIPSIMOBAHOCTI HAa HAaBYAJIILHO-BUXOBHUU MpPOIIEC, K CUCTEeMa HEOOXITHUX 3HAHBb,
HAaBUYOK, YMIHb 1 JOCBIAY, SKI MOCTIHHO BJOCKOHAIIOIOTHCS W peani3yloTbCs Ha

npaktuill. Ilpu 1poMy ¢axoBi KOMIETEHTHOCTI BUHUTENS PO3MVISAAIOTHCS SIK
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MpeIMETHO-IpOLeCYaNbHUI (yHIAMEHT A1 BUKOHAHHS mHpodeciiiHux (QyHKIIN 1
TUMOBUX 3aBJaHb, a CaMOAaKTyali3allisl € COI[laJbHO-TIPOIIECYAIbHOO OCHOBOIO
ocoOucTiCHOTO 3pocTanHs ¢axisis B mpodecii [232, ¢.146].

binbmiicTe  BYUEHHUX — pO3MISiAA€  KOMIETEHTHICTh  SIK  IHTETpasIbHY
XapaKTepUCTUKY, SIKa BU3HAYA€ TOTOBHICTD 1 3/IATHICTh HA BUCOKOMY IpodeciiiHoMy
piBHI BHKOHYBAaTH CBOi MOCaaoBl Ta (paxoBi OOOB’S3KM BIANOBIAHO OO CYYaCHUX
TEOPETUYHUX Ta NPaKTUYHUX 3aBJaHb, MNPOPECIHHOTO 1 JKUTTEBOIO JIOCBINY,
LIHHOCTEN 1 3710HOCTEeH. YKpaiHChbKI BUYEHI CHOTOJIHI MMOYMHAIOTH OMNEPYyBATH
MOHATTSIM KOMIIETEHTHICTh y TOMY PO3YMIHHI, SIKHH MPOMNOHYIOTHh ekcrnepTd Panu
€Bporu: K CIIPOMOXKHICTh OCOOUCTOCTI CIIPUHUMATH 1 BIJTIOBIIaTH HA 1HAUBIyalbHI
Ta CoIllajibHI MOTPeOHr; KOMIUIEKC CTaBJI€Hb, IIHHOCTEH, 3HaHb 1 HAaBUYOK [199].

Mu noTpuMyeMoCsi TOYKH 30Dy, 3TAHO SIKOI KOMIIETEHLIS PO3TJIAJAEThCS SIK
CYKYIHICTh SIKOCT€M 0COOMCTOCT1 (3HaHb, YMIHb, HABUUOK, CITIOCOOIB JISITBHOCTI), SIK1
HEOOXI1/IH1 JJIsl IKICHOT MPOJYKTUBHOI NisuibHOCTI. KoMmeTeHIli — e ieanizoBanuil
3JIIOK SKOCTeH MailOyTHBOrO (axiBlis, IO 3a1a€TbCA BUMOTAaMU CYCHUIbCTBA 1100
Horo MaiOyTHBOI AlsIbHOCTI. KommeTeHuli IpyHTYIOTbCS Ha 3HAHHAX 1 JOCBIiML,
Ha0yTHUX Y MPOIIECl HABUYAHHS.

[IpodeciiiHo-MeTOIUUHA TIATOTOBKAa MalOyTHBOTO BUWTENsS XiMii Mae
BpaxoBYBaTH Mpodeciorpamy Ta KBaliiKaliiiHy XapaKTEepUCTHUKY, a TAKOX Cy4YacHI
OCBITHI MapaurMH 1 TEHJEHIII MOAAJIBIIOTO PO3BUTKY TEOpii 1 MPAKTUKU XIMIYHOI
OCBITH.

M. M. lllanamoBa [362] pocmiKyBajia XIMI4HI KOMIETEHLIl CTYACHTIB
NeJaroriyHuX BUIIMX HaBUAIBHUX 3akiaiB. Jo mpodeciiHuX KOMIETEHII CTyIeHTa
— MaiioyTHporo Buutens ximii — M. M. [llanamoBa BiTHOCUTh 3arajibHOINEIAroriyHi 1
CHellaJIbHI, K1 XapakTepu3yloTh crneuudiky Horo ManOyTHBOI AissIbHOCTL. B cBoMO
4yepry, CremiajibHi KOMIIETEHIIli BKIIFOYalOTh B ceOe XIMIYHI Ta METOAMYHI. Y 3MICTI
KOMIIETEHII BUAUIAETHCSA 1HBApIaHT Ta BaplaTMBHA 4yacTHHA. [HBapilaHT BKJIIOYA€E B
cebe CYKYIHICTh €JIEMEHTIB 3HAHHEBOT'O 1 JIISVIBHICHOTO KOMIETEHTIB, OBOJIOJIHHS
AKUMH  BIANOBIJA€  MIHIMAJIbHO  JIONYCTUMOMY  DIBHIO  c(OpMOBaHOCTI

KOMIIETEHTHOCTEH. BapiaTMBHa wYacTHHa Ja€ 3MOry BpaxOBYBaTH PpPETIOHATbHY
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cnenudiky MIArOTOBKU cherianicta. OBOJOJIHHSA 1HBApIAHTOM 1 BapiaTUBHOIO
CKJIa/IOBOIO0 KOMIIETEHTHOCTEN XapaKTepHu3ye JOCATHEHHS JOCTATHHOIO 1 MIABUILIEHOTO
piBHA. JlocnmigHUIEI0 BU3HAYEHO pIBHI C(HOPMOBAHOCTI XIMIYHUX KOMIIETEHIH:
HEKOMIETCHTHUM, MIHIMAJIBLHO JOMYCTUMHM, TOCTATHIN, miaBUIeHni [362, c.15].

[TpuOnu3HUil 3MICT XIMIYHUX KOMIETEHIIA MaHOyTHIX y4YMUTENIB XiMii
noka3ano B Ta0i. 4.1. (3a M. M. Illanamosoro) [362, ¢.17-18]).

M. B. I'punboBa, B. 1. Cemensika [151] mpomonyiooTh Monenb (popMyBaHHS
npodeciiiHoT KOMIIETEHTHOCTI MaHOyTHHOTO BUMTEINS XiMii, SIKa BKJIIOYA€E TPU OJIOKU:
1) komnoHeHTH MPO(GECiiHOI KOMIETEHTHOCTI; 2) MeJaroriydi yMmoBu (GopMyBaHHS
npodeciiiHoi KOMIETEHTHOCTI Yy MaWOyTHIX yduTediB Ximii 3)3acobu peanizauii

nporiecy ¢popmyBaHHs NMpodeciitHoT KOMIETEHTHOCTI. JIOCTITHUKN BUOKPEMITIOIOTh

Tabnuys 4.1.
Ipu6au3HuUii 3MIiCT XiMiYHMX KOMIEeTeHII Mail0y THIX y4YuTe/iB Ximil
MoTuBarinHuin 3HAaHHEBUNA KOMIIOHEHT JisIbHICHUH KOMIIOHEHT
KOMIIOHEHT (3HAHH:) (3acBO€HI criocoOM JIiit)
InBapianT
— coIliaJbHe — OCHOBHI 3aKOHH 1 TEOPETHYHI — KOPUCTYBAaHHS XIMIYHOIO
3HAYEHHS CBO€I | YSABJIECHHS XiMii, cltocoOu (i3uKo- MOBOIO 1 Cy4acHOIO XIMIYHOIO
npodecii; XIMIYHOTO OTIHCY Pi3HUX MPOIIECIB; HOMEHKJIATYpOIO;
— npodeciitae — CydacHa HOMEHKJIaTypa XIMIYHUX — criocTepiraTv i MOSCHIOBATH
MOKJIMKAHHS,; CIIOJIYK; XIMIYHI SBHIIA, OL[IHIOBATH
— OaxaHHs — Kiacudikalist XiMiYHUX PEYOBUH Ta | TEXHOJOTIYHI, €KOJIOTTYHI Ta
BUKOHYBaTH XIMIYHUX peaKIlii; iHII1 Tpo6IeMu, OB’ s13aHi 3
HayKOBO- — 0co0MMBOCTI XIMIYHOT OYy/IOBH PI3HUX | BUKOPUCTAHHSIM XIMIYHUX
TOCITITHY CTaHIB PEYOBHH; PEYOBHH; — TIOBOJUTHUCH 3
TISITBHICTD B — OCHOBHI YSIBJICHHS IPO OyJOBY nabopaTOpHUM
raiy3i XiMiYHUX | HEOpPraHIYHHX Ta OPraHIYHUX CIOJYK; o01aJHaHHSAM, TIOCY/IOM;
HayK; — xiacuikaris peareHriB 1 XiMITHIX — TIOSICHIOBATH B3a€MO3B’SI30K
— I[iHHICHI peaxiliif 3 yyacTio HEOPraHiYHUX Ta CKJay, Oy/IOBH 1 BIIACTUBOCTEH
HACTAHOBH PO | OPraHIYHUX PEUOBHH; PEUOBUH Ha KOHKPETHUX
pOJIB XiMii B — pOJIb KaTali3y B IEPETBOPEHHIX MIPUKIIAJIAX;
Mi3HAHHI HaWBaXJTMBIITUX KJIACIB CIIOJIYK; — TIOSICHIOBATH BIIACTHUBOCTI
OTOYYIYOT0 — TEOPETHYHI OCHOBH XIMIYHO1 €JIEMEHTIB 3aJISKHO BiJ
CBITY, B TEXHOJIOT11, TePMOINHAMIKH, TMIOJIOKEHHS B TIEPIOAMYHIN
Mi3HAHHI €JIEKTPOXIMIf]; CUCTEMI;
PEUOBHH, SIKi — XapaKTepHI BIACTHBOCTI XIMIYHUX — MPOBOJUTH MOHITOPHHT
3aCTOCOBYIOTBHCS | €TIEMEHTIB Ta X CIIONYK; XIMIYHUX SIBUIIT, TOKYMEHTYBATH
B PI3BHHUX — 3aJIeXKHICTh XIMIYHUX BIACTUBOCTEH | pe3ysbTaTu, iHTEpHpPETYBATH
rajyssx BiJl OyJIOBH MOJICKYJIH; oJiepKaHi i3 T1abopaTopHUX
E€KOHOMIKH. — cTIocoOu yTBOPEHHS 1 BIACTHUBOCTI BHUMIPIOBaHb JaHi 3
OCHOBHUX BHJIIB XIMIYHOTO 3B’f3KY; BPaxXyBaHHAM X 3HAYMMOCTI 1
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IIpooosoic. mabn. 4.1.

MoTtuBatinaui
KOMIIOHEHT

3HaHHEBUN KOMIIOHEHT
(3HaHHS)

JisIbHICHUH KOMIIOHEHT
(3acBO€EHI criocoOu JTiit)

BapiaTuBHa yactuHa

— CTPYKTYpa 1 peakiiiiina 3JaTHICTh
HaWBaXTMBITUX KIIACIB O10JOTTYHUX
CTIOJIYK;

— npaBwia poOOTH B XIMIUHIH
nmaboparopii, TexHiKa BUKOHAHHS
eKCTIEpUMEHTY;

— XIMI4H1 OCHOBH NPHPOTHUX SIBUIIL T
iX IpUYUHUY,

— XIMIYHUH CKJIaJ )KUBUX OPTaHI3MIB,
BJIACTUBOCTI 010JIOTIYHO aKTUBHHUX
PEUOBHH;

— Cy4acHi BUMOTH JIO XIMIYHHX
BUPOOHUIITB;

— OCHOBHI MPOOJIeMH XiMizarii
MIPOMHCIIOBOCTI Ta MTOOYTY;

— OCHOBHI IIMKJIM Mirparii XiMiqHUX
€JIEMEHTIB,;

— r100abHI Ta perioHanbHi MpooIeMu
XIMIYHOT €KOJIOT1I;

— mpo0JIeMH 1 TEPCIIEKTUBYU XIMIYHOT
TEXHOJIOTI;

— XIMi9Hi OCHOBH BaJI€OJIOTTYHUX Ta
€KOJIOT'IYHUX 3HAHb;

— CyYacHI JOCSITHEHHS XiMil.

BIIMIOBITHOCTI TEOPIii;

— MPOBOJMTH SIKICHUH 1
KUTBKICHHI aHalli3 pEYOBHH;

— JIMOHCTpPYBATH JTOCITi/IH,
3aCTOCOBYIOUH MTPH LBOMY
METOJIU MPOOIEMHOTO
HaBYaHHS, 3/1IICHIOBATH CIUTbHY
TISTTBHICTD 00 PO3B’SI3aHHS
poOJIEMHUX 3a]1a4;

— pO3B’sI3yBaTH PO3PaXyHKOBI Ta
eKCIIEpUMEHTATBHI 3a/1a4i;

— CKJIQJIaTH PIBHSHHS XIMIYHUX
peaxiriit;

— rOTyBaTH PO3YMHHU 3aJaHO1
KOHIICHTpalii;

— 311HCHIOBATH T€HETUYHUI
3B’S130K MK KJIacaMu
OpraHiYHUX Ta HEOPraHIYHUX
CTIOJIYK, BU3HAYaTH YMOBHU
nepediry XiMiyHUX peakiii.

— CaMOCTIHHO CKJIaaTh 3aadi
ITIBUIIICHOT CKJIaTHOCTI;

— KOPUCTYBATHUCS
BUMIPIOBAJIbHIMH TIPHJIA/IaMU;
— BUTOTOBJISITU HAOYHI
MOCIOHUKY 3 XIMiT;

— BUOMpATH METOAUKY
eKCIEPUMEHTaIbHOI poOOTH,
0OrpyHTOBYBaTH HOBU3HY
MOCIIDKEHHS, CKJIAAaTH [LIaH
HAYKOBOTO JIOCIDKEHHS.

Takl KOMIOHEHTH MpOQeciiHOi KOMIIETEHTHOCTI MalOyTHHOTO BYMTENS XIMIi:

1) KOTHITHBHO-TE€XHOJIOT1UYHHUI; 2) collianbHUM; 3) NONIKYJIbTYPHUK;
4) ayToncuxoJIoriyHuii; 5) nepconanbuuii [151, ¢.156].

KOrHITUBHO-TEXHONIOTTYHUIT ~ KOMIOHEHT  Npo(deciiiHOi ~ KOMIETEHTHOCTI
BKJIIOYa€e TpodeciiiHi 3HaHHS, YMIHHS, HABUYKH MalOyTHHLOTO BUMTENIS, O013HAHICTh
13 Me1aroriYyHUMHU TEXHOJIOT1SIMU, MPUHOMAaMU MEJaroriYyHOro MEHEHPKMEHTY, BMIHHS

3aCTOCOBYBATH 1X Y CBOTH NMPAKTUYHIN I1sUIBHOCTI.
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CouianbHUi KOMIOOHEHT MPOQECIHHOT KOMIETEHTHOCTI B MaOYTHIX yUUTEN1B
XimMii mepenbayae yMIHHS PO3YMITH CYTh COLIAJIbHUX MpoOJieM, IO ICHYIOTh B
CyCHUIBCTBI 1 TPOMAASHCHKY BiAMOBIAaNbHICT. COIllaIbHO KOMIIETEHTHICHOTO
BUUTENS BIApPI3HSAE€ BHUCOKHM pIBEHb HAI[lIOHAJIBHOI CBIIOMOCTI, 3HAHHS KYJIbTYpH,
icTOpIi PiAHOT KpaiHH, collaidbHa BINOBIAANbHICTb.

[lomiKynbTypHH KOMIIOHEHT MNpOQeciiHOi KOMMIETEHTHOCTI MaHOyTHIX
YUMTENIB XIMii niependavae, 10 y4UTEIb BOJOJ1€ HOBUM MHCIECHHSM, MOTJISIIOM Ha
CBIT, MOro mpoOJEeMH, MOXKJIMBI NUISIXH 1X BHUPIIIEHHS, OOPOTHOM 3a BHUIKUBAHHS
JIIOJCTBA, 30€peKEeHHs JOBKLLIA, HUISIX O MUPY i OJarofeHcTBa.

AyTONCHUXOJNOTTYHUI KOMIIOHEHT MPOQeCciiiHOT KOMIIETEHTHOCTI MaiOyTHIX
YUMTENIB XIMii — € TOTOBHICTh Ta 3JaTHICTb OCOOMCTOCTI 10 LLIECHPSIMOBAHOT
poboTH, 1110 BeJe A0 3MIH BJIIACTUBOCTEH OCOOMCTOCTI, 1i MOBEAIHKH, MISJIBHOCTI Ta
CTaBJICHHS IIOJI0 MPOrPECUBHOrO OCOOMCTO-TIpodeciiHoro po3BUTKY. Ilenaroriuyna
CaMOCBIIOMICTb, IIO0 BXOAUTh 1O HOro CKIaay, € MEXaHI3MOM, SKUH BHKOHYE
aKTUBHY (QVYHKLIIO caMmoperymsnii. Jlume ycBinomuBimM cebe B POJl BUUTEN,
BHUXOBATEJsA, JIIOJMHA BIJKPUBAE IS ceO€ MOMXKIMBOCTI aKTUBHOTO MPOQeCciifHOro
CaMOPO3BHUTKY, YOMY CIIPHUSIE€ MOTHBALIS JOCATHEHHS KOMIETEHTHOCTI — MpPAarHEeHHs
JIIOJIMHU AOCATTH 3HAYHUX PE3yJIbTaTIB, YCIIXIB Y IISJIBHOCTI.

[lepcoHanbHUli KOMIOHEHT BKJIIOYA€ HEOOXIJHI KOMIETEHTHOMY BUHUTEIIO
npodeciitHo-3Hauymli skocTi. Lle mepeayciM rymMaHICTUYHI, Taki SK €MIATisd, TaKT,
TOJICPAHTHICTh, YMIHHS 3HAWTH TMO3UTUBHE B JIIOJAWHI, JOOPO3UUIIUBICTS,
CIPABEMJIMBICTh, a TAKOXK MOOUIbHICTh Ta KOMYHIKATUBHICTb.

MeTtoiuyHy KOMIETEHTHICTh MalOyTHhOro Buutens ximii M. M. 'maatok Ta
b. JI. I'pumyk [92] posrasgaroTh SK 3AaTHICTh KBaliiKOBAHO 3/1MCHIOBATH
MpeIMETHE HAaBYAHHS, BUXOBaHHS Ta PO3BUTOK YYHIB 3arajbHOOCBITHIX HaBYAJIbHUX
3aKJ1a/11B, HOBHOIIIHHO PEaji30BYIOUU B XIMIKO-OCBITHBOMY IPOLIEC] CyyacH1 PyHKIIT
BUUTENsl. MeTonYHa KOMIIETEHTHICTh Ma€ IHTErpajJbHUN XapakTep 1 [PYHTYEThCS HA
3HaHHI TPEAMETIB T'yMaHITapHO-KYJIbTYpPOJOrIYHOI0, COLIIaAJIbHO-€KOHOMIYHOTO,
MICUXOJIOr0-NEeAroriyHoro Ta XIMIYHOrO HUKIIB. OCHOBHUMHU (DPYHKIISIMU BUMTEIS

XiMii B IIKOJI1, HA TyMKY AOCTIIHUKIB, €: IHPOpMalliiiHa, pO3BUBAJIbHA, Opi€HTAalliiHa,
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MoOUTI3a1liiiHa, KOHCTPYKTHUBHA, OPTaHI3aTOPChKa, KOMYHIKaTUBHA Ta JOCIHUIbKA.
3 ormsaay Ha ne M. M. I'mamtok Tta b.J[. ['pumyk MeToguuHy KOMIETEHTHICTb
BYMTEJS XIMIT CTPYKTYpPYIOTh Ha BIIMOBIIHI TPYyNU KOMIETeHIIi# [92, ¢.48-49].

[IpoGnemi QpopMyBaHHS AOCHIIHUIILKOI KOMMETEHTHOCTI MaHOyTHHOTO
BUMTENs XiMmii mpucBsiyeHo aociimkenHs JI. B. bypuak ta H. H. Yaifuenko [48].
JIoCHiTHUIIBKY KOMIIETEHTHICTh BUYUTENS XiIMii BOHU PO3IJISJAIOTH SK BOJIOAIHHS
METO/I0JIOTIEI0 HAYKOBOI TBOPYOCTI, YMIHHS CHOCTEpIraTH ¥ aHayli3yBaTH, BUCYBaTU
rinoTe3v, BUKOHYBAaTH AOCIHIAHHUIBKY poOOTY. JlOCHIAHMKKM BHOKPEMIIIOIOTH TakKi
KOMIIOHEHTH  JOCHIJHULBKOI KOMIETEHTHOCTI MaHOyTHIX  YYHUTENIB  XIMIi:
MOTHUBAI[IMHO-I[IHHICHUM, KOTHITUBHMH, JISAbHICHWH. MOTHUBAIIMHO-I[IHHICHUI
KOMIIOHEHT Tepeadayae yCBIJOMIIEHHS MaWOYTHIM YUUTEISIM POJIi TOCHIAHUIBKOIO
KOMIIOHEHTa MpodeciiHol AISIbHOCTI, 1HTEepec M0 i€l AisabHOCTI. KorHiTuBHMIA
KOMIIOHEHT BKJIIOYA€ MOBHOTY, MIMOMHY 3HaHb CTYJIEHTIB MPO JOTIKY, CTPYKTYpY,
METOM AOCIHIAHUIBKOI A1SUIbHOCTL. J{isNIbHICHMIT KOMIIOHEHT 3a0e3Meuye MILHICTb,
YCBIIOMJICHICTh JTOCHIIHUIIBKUX YMiHb Ta 3JaTHICTh NEPEHOCUTHU iX y HECTAaHIAAPTHI
cuTyarlii.

I1. B. Camotinenko, O. B. binoyc [310] mponoHytoTh Taki 3acO0U PO3BUTKY
NeJaroriyHoi KOMIETEHTHOCTI y MaWOYTHIX YYMTENIB XiMIi: BIOpaBW 1 3aBJaHHS 3
MICUXOJIOT1i, MEeJaroriki 1 METOJAMKA HABUAHHS XiMii, CUTYallliiHI TECTOBI 3aBJaHHS,
NeJaroriudi  Ta TMCHUXOJOTiYHI 3agadyi. BoOHM HajgaloTh BEJNIMKOrO 3HAYEHHS
CUTYyal[IiHUM TECTOBUM 3aBJaHHSIM, OCKUIBKM CHUTYaIlliH1 3aBJIaHHS MOJICNIOIOThH
OPUMHATTA pilieHb (GaxiBUAMH Y PI3HOMAHITHUX MEJAroriyHuX CHUTYallisX.
CuryaniiHuii TecT AOCHIAHUKMA BU3HAYAIOTh SK «CUCTEMY TECTOBUX 3aB/IaHb,
NpU3HAYEeHY ISl PO3B’si3aHHS MPOOJEMHUX CHUTYyalld, 110 MPUTAaMaHHI BUPOOHUYIN
JISTTLHOCTI BUITYCKHUKIB BUITMX HaBUadbHUX 3akiazaiBy [310, ¢.310].

Boanouac mu noainsiemo touky 30py H. B. Ky3bminoi [205, ¢.83], 3rigHO 3 siKOIO
B JISUIBHOCTI BYMTENS € Takl BUAM JISUIBHOCTI: THOCTUYHA, KOHCTPYKTHBHA,
OpraHizaTopchka, KOMyHIKaTUBHA, peduiekcuBHaA. i€l K TOUKU 30py JOTPUMYIOTHCS 1
B. I1. T'apkynoB [238, ¢.27] m0A0 IisTIbHOCTI BUUTENS XiMIi 3arabHOOCBITHBOT IIIKOJIH,

a takox A. l. Ky3pmincekuii, H. A. TapacenkoBa, 1. A. Akynenko [207]. 3 ornsay Ha
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1€, MU BHOKPEMJIIOEMO TaKl BHJM EKCIEPUMEHTAIbHO-METOJUYHUX KOMIIETEHIIIH
MaliOyTHIX BYMTENIB XIMIi: THOCTUYHO-METOJMYHI, KOHCTPYKTUBHO-METOAUYHI,
OpraHizaliiHO-MeTOAMYH1, KOMYHIKaTHBHO-METONYHI, pe(I€KCUBHO-METOINYHI.

Excnepumenmanvro-memoouuni komnemenyii MaiOYTHIX YYHUTENIB XiMIi MU
pO3IJIAIaeEMO K IHTErpOBaHY 3JaTHICTh CTYAEHTIB 3acTOCOBYBaTH  (paxoBli,
MICUXOJIOTO-TIEIATOr1YHl, METOJUYHI 3HAHHSA Ta BMIHHA WIOJO Opra”izamii 1
MPOBEJICHHS XIMIYHOTO €KCIIEPUMEHTY Y 3arajlbHOOCBITHIX HABYAJIbHUX 3aKJIaaX.

['HOCTHYHO-METOAMYHI KOMIIETEHLIi nepeadadaioTh BU3HAUYEHHS HaBYaIbHO-
BUXOBHUX 3aBJIaHb XIMIYHOTIO €KCHEPUMEHTY, WOTro (DYHKIIiH, BIAMOBIAHICTH TEMI
YPOKY, MO3aKJIACHOTO 3aHATTS 1 BIKOBUM OCOOJIMBOCTSIM Y4YHIB.

KOHCTpYKTMBHO-METOAMYHI ~ KOMIETeHIIi  3a0e3MeuyloTh  IJIaHyBaHHS
HaBYaJIbHO-BUXOBHO1 pOOOTH 3 BUKOPUCTAHHSAM XIMIYHOTO €KCIIEPUMEHTY.

OpraHizaliiHO-METOAUYHI ~ KOMIIETEHLIl  mepeAdayaoTb  BUKOPUCTAHHS
XIMIYHOTO EKCIIEPUMEHTY 3 METOK aKTHBI3aIlli Mi3HABAIBHOI AISTIBHOCTI Y4YHIB;
oprasizaiii JeMOHCTpauii, 1a00paTOPHUX TOCHIIB, MPAKTUYHUX POOIT; KEpyBaHHs
CaMOCTIIHOIO pOOOTOI0 YYHIB 3 BHMKOHAHHS XIMIYHHMX JOCHIAIB; OpraHi3oByBaTH
CIIOCTEPEKEHHS YUHIB, pOOUTH 3 HUX BUCHOBKH.

KoMmyHIKaTUBHO-METOMYHI ~ KOMIETEHIlI  BUSIBISIOTHCS B npoiieci
CHUIKYBaHHS YYHUTENsl 3 YYHAMHM WIOJ0 BHMKOHAHHS XIMIYHOTO EKCHEPUMEHTY,
3a0€3MeuyIoTh KYJIbTYPY MOBJICHHS YYHIB 3 BUKOPUCTAHHAM XIMI4YHOT MOBH.

PedrnekcuBHO-METOAMYHI KOMIIETEHIII BHUABIAIOTBCA B aHaJi3l  3MICTY
JE€MOHCTpaliid, Ja0OpaTOPHUX MJOCHIAIB, MPAKTUUYHUX POOIT, IISIBHOCTI YYHIB,
JISUTbHOCT1 BUMTENS IIOJI0 OpPraHi3anli Ta MPOBEICHHS XIMIYHOTO €KCIIEPUMEHTY.

3MICT 3a3HAUYEHUX BHUJIB EKCIEPUMEHTATLHO-METOAMYHUX KOMIIETECHI[IN
HAaBEJICHO B 10JaTKy 3.

B3sBmn 3a ocHoBy HaykoBe pgocihimxeHHss M. M. llanamoBoi [362], mu
PO3IIIAAAEMO €KCIIEPUMEHTATbHO-METOUYHI KOMIETEHIlI MaHOYyTHIX YYUTENIB XiMii
HIOJI0 OpraHizalli Ta MPOBEIECHHA XIMIYHOIO EKCIEPUMEHTY B €JHOCTI Ta
B3a€MO3B’A3Ky TpPhOX KOMIIOHEHTIB, a caMme: MOTHMBALIAHOIO, 3HAHHEBOTO,

JISTEHICHOTO. MoJIenb €KCIIePUMEHTaTbHO-METOJUYHUX KOMIIETEHIIN YUYUTETIB XiMil
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IIOJI0 OpraHi3amii Ta NPOBEIEHHS XIMIYHOIO EKCIEPUMEHTY Yy 3arajibHOOCBITHIX

HaBUYAJIBHUX 3aKJaJax 300paxeHa Ha puc. 4.1.

MoTuBaniiauit 3HaHHEBUM JisutbHICHAN
A 4 A 4
KommnoHeHTH ekcniepiMeHTAIbHO-MeTOAUYHUX KOMIIeTeH il
Mai0yTHIX y4nTeJiB XiMmil 1110710 opraHizanii Ta npoBeAeHHs XiMiYHOI 0 eKCIIEPUMEHTY
KpuTepii ouiHioBaHHA v
1. C.TaBJIeHHS.I ManOyTHIX YUHUTENB XiMIi JI0 HaBYATBHOI EKcrIepHMeHTAIbHO-
JISUTBHOCTI 3 BUKOPUCTAHHSAM XIMIYHOTO €KCIIEPUMEHTY. MeTOIHYHI
2. HasBHIiCTh, SKICTh 1 TOBHOTA 3HaHb TEOPii 3 METOJIUKH i KOMIeTeHIii
TEXHIKU MIKUTEHOTO XIMIYHOTO €KCIIEPUMEHTY. Maii6yTHIX yunTe1iB
3. BousiogiHHA BMIHHSAMH 1 HABUYKAMU 3 METOMUKH 1 TEXHIKU Ximii o0
MIKUTEHOTO XIMIYHOTO €KCIIEPUMEHTY. oprauizauii Ta
¢ NPOBe/ICHHS
xiMiuHoOroO
PiBHI exciepuMeHTAILHO-METOAMYHNX KOMIIeTeH I eKCIIEPUMEHTY Y
Mai0yTHIX yunTeJiB XiMil 11010 opraHi3auii Ta npoBeAeHHs 3arajibHOOCBITHIX
XiMiYHOI'0 eKCIIepUMEeHTY HABYATIBLHHUX
v v v v 3aKJy1agax
Huzbkuit Cepenniii JlocTatHiii Bucoxknii

Puc. 4.1. Monens ekcriepuMeHTalbHO-METOANYHUX KOMIIETEHI1 MailOyTHIX
YUMTENIB XIMIi 11010 OpraHi3ailii Ta MPoBEJEHHS XIMIYHOTO €KCIIEPUMEHTY
y 3araJIbHOOCBITHIX HaBYAJIBHUX 3aKjagax

MoTuBaliiHUil KOMIIOHEHT KOMMETEHI[1 MaOyTHIX YUYUTEINIB A0 3a3HAaYEHOT
TISTTBHOCTI BKJIIOYae€ B ceO€ YCBIIOMJIEHHS HEOOXIAHOCTI BUBUYCHHS XiMii Ha
eKCIepUMEHTAIbHIM OCHOBI, IParHeHHs 10 ii 3/1iCHEHHSs, Oa)kaHHS MOMOBHIOBATH
CBOi 3HAHHS Ta YMIHHS 3 METOJMKHU 1 TEXHIKU IIKUIBHOTO XIMIYHOTO €KCIIEPUMEHTY.
3HaHHA CTYAEHTIB TMPO CYTHICTh OpraHizalii Ta TPOBEJACHHA XIMIYHOIO
€KCIIEpUMEHTY, oro BUIHU, GOPMHU 1 METOAN BUKOPUCTAHHS CKJIaJAal0Th 3HAHHEBUU
KOMITOHEHT KOMIIETEHIIIH J10 3a3Ha4eHO1 AisIbHOCTI. HaBUUKM Ta yMiHHS BU3HAYaTH
METy BUKOPUCTaHHS €KCIEPUMEHTY B HAaBYaHHI XiMii, OpraHI30BYBAaTH Mi3HABAJIbHY
JISUTBHICTh Y4YHIB, MepeadavyaTtu pe3ynbTaTH, aHAII3yBaTH Pe3yJbTaTH 3aCTOCYBaHHS
eKCIEpUMEHTY B HaBUaHHI XiMii BXOASATh JIO JISUIBHICHOTO KOMIIOHEHTA

KOMITETEHIIIH.
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Hamu Oyno oOTpyHTOBAaHO KpUTEpli OIIHIOBAHHS KOMIETEHIIN MaiOyTHIX
YUMTENIB XiMil IIOAO OpraHizamii Ta MPOBEIEHHS XIMIYHOTO EKCIIEPUMEHTY.
Kpurepiem chopMoBaHOCTI MOTHUBAILIIMHOIO KOMIIOHEHTa KOMIIETEHLINH Oyino oOpaHo
CTaBJICHHA CTYJICHTIB 0 HABYaHHS YYHIB 3 BUKOPUCTAHHIM XIMIYHOTO €KCIIEPUMEHTY.
Jlig BUSIBIIEHHSI 3HAHHEBOTO KOMIIOHEHTAa KOMIIETEHI[IM OyJ0 BUKOPUCTAHO KpUTEpii
3HaHHS Teopii 3 METOAMKMA 1 TEXHIKM MIKUIBHOTO XIMIYHOTO EKCIIEPUMEHTY.
JUisbHICHUM KOMIIOHEHT KOMIIETEHIIIM BU3HAYalld 3a KPUTEPIEM YMiHb CTYACHTIB
BUKOPUCTOBYBATH XIMIYHUHM €KCIIEPUMEHT B HABYAJIIBHOMY IPOILIEC] 3 XIMIi.

Y  JochaypKeHHI MM JIOTPUMYBAJIKUCh  YOTHPUPIBHEBOTO  MIAXOAY A0
XapaKTEPUCTUKU KOMIIETCHI[I MalOyTHIX YYUTENIB XiMii MO0 OpraHizaiii Ta
MPOBEJICHHS XIMIYHOTO €KCIIEPUMEHTY Y 3arajJlbHOOCBITHIX HaBUaJbHUX 3aKjajax:
HU3BKUM, CEpelHil, JoCcTaTHIN, BUcOkui [362]. [l X XapaKTepUCTUKU HaMU OyIH
pOo3po0JIeH]1 OLIIHHI KA, IO SIBISIOTH COOOI0 CIIOBECHUMN OMUC BIJIMOBIIHUX PIBHIB.

Hanpuknaa, piBHI  cpOpPMOBAHOCTI  KOMMETEHIIH  CTYACHTIB  IIOAO
BUKOPUCTaHHS XIMIYHOIO €KCIIEPUMEHTY B HaBUYaHHI XIMIl 3a MomusayitiHum
Kpumepiem BIANOBIIAIN TAKUM XapaKTEPUCTHKAM.

Hu3zvkuti pisenv cghopmosanocmi komnemeHnyili XapaKTepU3yeThCsl HECTIMKUMU
MOTHBaMH, 1110 BUHUKAIOTh BHACIIJOK BUMOTH, & HE BJIACHOI 1HII[IaTUBH, OAlTyKUM
CTaBJICHHSAM JI0 MaiOyTHBOI NEJaroriyHoi AISUIBHOCTI, BIACYTHICTIO OayKaHHS
BUKOPUCTOBYBATH XIMIYHMM €KCIEPUMEHT Y HaBYaHHI XIMIi.

CepeoHiil pisensv cghopmosanocmi Komnemenyill XapaKTepU3yeThCsl MaCUBHUM
CTaBJICHHSIM JO0 MaWOyTHBOI MISUIBHOCTI, HECTIMKUM Oa)KaHHSM HAaBYATU YYHIB 3
BUKOPUCTAHHSM XIMIYHOTO €KCIIEPUMEHTY.

Jlocmamniii pieenv cghopmosanocmi komnemenyit iependavae yCBiIOMIICHHS
MpOLIECY HaBYAHHA XIMil 3 BUKOPUCTAHHSAM €KCIIEPUMEHTY SIK HEOOX1HO1 1sUIbHOCTI
IUISL THTENEKTYyaJIbHOIO PO3BUTKY YYHIB; CTIMKE Oa)kaHHs 3/1MCHIOBATH 3a3HAYEHY
HaBYaJIbHO-BUXOBHY JISUTbHICTh, TO3UTUBHE CTaBJICHHS J0 MalOyTHBOI MMe1arorivHol
TISUTBHOCTI.

Bucokuii  pigenv  cgopmosanocmi  komnemeHyiti  XapaKTEPUIYETHCS

JOBrOTPUBAJIOID CTIMKOI MOTHMBAIII€I0 Ta BHYTPIIIHBOIO MNOTPeOOIO 3I1MCHEHHS
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HaBYaHHS XiMIi 3 BHUKOPHUCTAHHSAM XIMIYHOTO €KCIIEPUMEHTY, CIPSMYBaHHAM Ha
JIOCSTHEHHS TMO3UTHBHUX pe3yJbTaTiB, TBOPYMM MIAXOAOM JO Oprasizamii
3a3HAYEHOT0 BUAY JISIIBHOCTI.

3a OCHOBY pIBHIB C(POPMOBAHOCTI 3HAHHEBO2O KOMNOHEHMA KOMIICTCHITIN
CTYICHTIB 10O BUKOPUCTAHHS XIMIYHOTO €KCIEPUMEHTY OYyJI0 BUKOPHUCTAHO
HasBHICTb, SIKICTh 1 MOBHOTY 3HaHb TeOpli 3 METOJUKH 1 TEXHIKM IIKUIBHOIO
XIMIYHOTO €KCIIEPUMEHTY.

Husvkuti pisenv cghopmosanocmi xomnemenyiti XapaKTepU3y€EThCS HASBHICTIO
y CTYJICHTIB MTOBEPXOBUX 3HAHb 3 TEOPii, METOJAUKHU 1 TEXHIKH MIKLIBHOTO XIMIYHOTO
€KCIIEPUMEHTY, Mpo Horo (QyHKIIi, METOJM BUKOPUCTAHHSA; 3HAYHUX TPYAHOLIIB Y
BU3HAYEHH] TUIY €KCIIEPUMEHTAIbHUX 3314, PIBHA iX CKJIAJHOCTI Ta aJrOpUTMY iX
PO3B’sI3yBaHHS.

Cepeouiti pigenv cghopmosanocmi Komnemenyili XapakTEPU3yeThCsl HETTOBHUM
3HAHHSAM TE€OPETUYHOI'0 MaTepiaidy, METOAIB BUKOPUCTAHHS XIMIYHOTO €KCIEPUMEHTY
B HaBYaHHI XiMIii; HEJOCTATHIMU 3HAHHSIMM OpraHi3alli HaBuYaJbHO-II3HABAJIBLHOI
JISUTBHOCTI YUHIB Y ITPOLIECT PO3B’A3yBaHHS €KCIIEPUMEHTAIbHUX 3aa4.

Jlocmamniii pisenv cghopmosarnocmi KomnemeHyiti XapaKTEPU3yeThCS T0OPOIO
OOI3HAHICTIO 3  METOJUKOK  BUKOPUCTaHHS  XIMIYHOIO  E€KCHEPUMEHTY,
€KCIIEpUMEHTAIbHUX 3aJlay Ta 3 OpPraHi3alli€l0 HaBYaHHS Y4YHIB IIOJI0 JAHOTO BUAY
TISUTBHOCTI; 3 JOCTaTHBOIO KUIBKICTIO METOUYHOT JITEPATYPH.

Bucokuii  pisenv  cgopmosanocmi  komnemenyiti  niependavae  UiTKe
(GOopMyNTIOBaHHS CTYA€HTAMU OCHOBHHUX TEOPETUYHUX MOHSATh, BU3HAYEHHS
TUIAKTUYHUX 3aBJIaHb, BHUJIB XIMIYHOTO €KCIIEPUMEHTY, TBOPUMM MIAXiA 0
IUIaHYBAHHS HaBUYaJbHO-BUXOBHOI'O TMPOLECY 3 JAHOTO BHIY [ISJIBHOCTI; BHUOIp
pallioHaLHOTO CIOCO0Y pPO3B’A3yBaHHS EKCIIEPUMEHTAIBHUX 3a/lad Ta BBEJICHHS
JOr0 y HaBYaJbHUH IIPOLIEC.

PiBH1 chopMOBAHOCTI DistbHICHO20 KOMNOHEeHna KOMIIETEHIIIN CTY/IEHTIB 111010
BUKOPUCTAHHS XIMIYHOIO EKCHEPUMEHTY B HaBYaHHI XIMIi MU BH3HAuYajau 3a iX
YMIHHSIMU 1 HABUYKAMHU 3 METOJUKH 1 TEXHIKU €KCIIEPUMEHTY B YMOBAX MOJIEIIOBAHHS

BIJIMOBIIHMX YPOKIB Ta MiJ1 Yac MPOXOKEHHSI MeJaroriuHol MPaKTUKH.
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Huzvxuti pisenv cgopmosanocmi KomnemeHyill XapakTEepPU3yeEThCS THUM, 1110
CTY/ICHTH 1]l Yyac MeJaroriyHoi MpakTUKH BIAIOThCS MEPEBAXKHO JI0 CIOBECHOT'O OIUCY
XIMIYHOT'O €KCIIEPUMEHTY, a He 10 HOro MpoBEJECHHS; €Mi30IMYHO BUKOPUCTOBYIOTh Ha
ypoKax XIMIYHUM €KCIIEPUMEHT; BIICYTHICTh YMIHHSI aHAII3YBaTH JOCIIIH.

CepeoHiii pigeHb cghopmosanocmi KomnemeHyiti XapakKTepu3yeThCsl HASBHICTIO
HAaBUYOK Yy poOOTI 3 OCHOBHUM JIaDOpAaTOPHUM O0OJIaJlHAHHSAM, HAasBHICTIO YMIHb
TEXHIYHO T4 METOAMYHO IPAMOTHO JAEMOHCTPYBATH JOCIIIM, HABUYOK 3 OpraHizaiii
Ta MPOBEJICHHS YYHIBCHKOTO €KCIIEPUMEHTY.

Jlocmammniii  pigenv cpopmosarnocmi  KomnemeHyiu XapaKTEepU3y€EThCS
JOTPUMAHHSAM MpaBUJl O€3MEeKW IiJ Yac MPOBEACHHS XIMIYHOIO EKCHEPUMEHTY,
YMIHHSIM CKJIaJlaTd TpWIagud JUisi BUKOHAHHS JOCIHIJIB, YMIHHSAM TEXHIYHO Ta
METOJIMYHO TPAaMOTHO JIEMOHCTPYBaTH JOCIIAM, HaJaBaTH iM  KOMEHTap,
OpraHi3oBYyBaTH Ta MPOBOJUTH YUHIBCHKUH €KCIIEPUMEHT, ajie BIAUYBAaIOTh HE3HAUHI
TPYJHOIL1 B MOT'O OI[IHIOBaHHI.

Bucoxuii pisenv cgopmosanocmi KomnemeHyiti XapaKTEPUIYETbCS YITKUM
JOTPUMAHHSAM MpaBwil O€3MeKW MiJ Yac Opradizauii Ta NPOBEIEHHS XIMIYHOIO
€KCIIEPUMEHTY, HASIBHICTIO HABUYOK Yy poOOTI 3 JabopaTOpHUM 0OJIaJHAHHSM,
NpUoMiB 1a0OPATOPHOT TEXHIKK; BMIHHS TUIAHYBATH €KCIIEPUMEHT, HOTO MPOBOJAUTH
Ta KOMEHTYBAaTH, pOOMTH BHUCHOBKHM; BMIHHS OpPraHI30BYBaTH Yy4YHIBCHKUM
€KCIIEPUMEHT Ta HOoro OLIHIOBATH.

Tenep BUHMKAE notpeda 3’CyBaTU YUHHUKA (bopMyBaHHS
€KCIIEPUMEHTATbHO-METOANYHUX KOMITETEHIII MaifOyTHIX YUUTENIB XiMii.

4.7.2. Mooynbhe Haguanua ma peimuH206UIl KOHMPOAb HABUATbHUX OOCAZHEHD
CMYyOeHmi6 AK YUHHUKU (POPMYBAHHA eKCNEPUMEHMANIbHUX KOMNEMmeHUill
MaiiOymHuix yuumeie Ximii

Amnani3z mitepatrypuux jxepen [6; 305; 373] 3acBimuye, 10 TEXHOJIOTISA
MOJYJIbHO-PEUTUHIOBOIO HABYAHHS IIUPOKO BUKOPUCTOBYETHCS Yy MIATOTOBLI
MaiOyTHIX (haxiBIIB 1 Ma€ epeBaru HaJ TPAJAULIAHUM:

1) 3MicT HaBYAIBHOTO MaTepiaay PO3MOAUISETECS Ha OKpeMi (DYHKI[IOHATBHO-

3MICTOB1 OAMHMIII — MOIYJI, II0 OXOIUIIOIOTh HABYAJIBHUM Marepian, SKUM Mae
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BIJIHOCHO CaMOCTIHE 3HAYEHHS, XapaKTePU3YEThCS IUIICHICTIO, 3aBEPIICHICTIO
3MICTY Ta THYYKICTIO CTPYKTYpH; 2) 3MIHIO€TbCA (popMa CHUIKYBaHHSA BHKJIajada i
CTYJ€HTa Ha MPAKTUYHOMY 3aHSTTI: BUKJIAJau CIUIKYETHCSA SIK OMOCEPEIKOBAHO —
yepe3 OpraHizalliro MOAYJbHOTO HaBYaHHS, TaK 1 Oe3MocepeHhO 3 KOXKHUM
CTYJ€HTOM 1HAMBIAYaJbHO; 3)3MEHILYEThCS YacTKa MPSAMOro 1H(MOpPMyBaHHS
CTYJEHTIB, PO3IIUPIOIOTHCS MOXKIJIMBOCTI BUKOPUCTAHHS TPYMOBOi pOOOTH, IrPOBOIO
MO/ICJIFOBaHHS Ta IHIIMX aKTUBHUX (OpM HaBYaHHS; 4) caMOCTIHHIA poOOTI CTy/I€HTa
BIIBEJICHO ONTHUMAJIbHY KUIBKICTh 4Yacy, B MpOLECl fAKOi BIH BYUTHCA
LIJIETIOKJIaJIJaHHIO, TJIAHYBaHHIO, CaMOOpraHizallii, CAMOKOHTPOIIO Ta CaMOOIIIHIIL.
TakuM YWHOM, CTYJIEHT CaMOCTIHHO BH3HAYa€ BIJIACHY OCBITHIO TPAEKTOPIIO, a
BUKJIaJa4 3/1MCHIOE YIPaBIiHHS MPOIECOM HAaBYAHHS — OPraHi30BYE, KOOPJUHYE,
KOHCYJIBTYE Ta KOHTPOJIIOE.

3 orsiay Ha 1€, MU U 3BEPHYJINCS Y JAOCHIIKEHHI 10 MOAYJbHO-PEUTUHTOBO1
TEXHOJIOT1i HABYAHHS.

[Ipy 1UBOMY MH BHUXOOWIM 3 KOHUENTYAJIbHOIO TMOJIOKEHHS HAIIoro
JOCJIIJIPKEHHSI, 10 YAOCKOHAJEHHS MpOoQeciifHO-METOIMYHOI MIATOTOBKH MaWOyTHIX
YUMTENIB XIMIi Y BUILMX HAaBUAJbHUX 3aKjaZax BiA0YBAae€ThbCA 32 paXyHOK MOCUIICHHS
npodeciifHOro CHpsIMyBaHHS HABYAJIIBLHOTO MPOIECY 3 METOJUKU HABYAHHS XIMIi,
LIJIeCIPSIMOBAHOTO (POPMYBAHHS iX €KCIIEPUMEHTAIbHUX KOMIETEHIIH.

[InanyBaHHS MPaKTUKYMy TMPOBEJEHO HA OCHOBI MOJYJIBHOI OpraHizaiii
HaB4aHH4 [144]:

Monyas 1. MarepiajibHa 0a3a HaBYaHHS XiMil y 3arajibHOOCBITHII IIKOJII.

3ansmms 1. Kabimer XiMii 3arajJbHOOCBITHBOI IIKOJIM, METOJIHMKA HOro
oprasizartii.

3anamms 2. 3acoOu HaBYaHHS XiMIi y 3arajIbHOOCBITHIN HIKOJII.

MoayJb 2. TexHika Ta MeTOAMKA IIKIJIBHOI0 XIMiYHOI0 EKCIIEPUMEHTY.

3auammsa 3. Meroauka 1 TexXHIKa EKCHEPUMEHTY UI0JI0 BHUBUYEHHS
BJIACTUBOCTEMN KUCHIO.

3auammsa 4. Meroauka 1 TexXHIKa EKCHEPUMEHTY ULI0JI0 BHUBUYEHHS

BJIACTUBOCTEN BOJIHIO.
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3auammsa 5. Meroauka 1 TexHIKa EKCHEPUMEHTY UI0JI0 BHUBUYEHHS
BJIACTUBOCTEHN amoHiaky, kapOoH(IV) oxcuny Ta kapOOHATIB.

3auammsa 6. Meroauka 1 TEXHIKa EKCHEPUMEHTY UI0JI0 BHUBUYEHHS
BJIACTUBOCTEH BYTJIEBO/AHIB, CIUPTIB Ta aJIbJIET1A1B.

3auammsa 7. Meroauka 1 TeXHIKa EKCHEPUMEHTY UI0JI0 BHUBUYEHHS
BJIACTUBOCTEMN KapOOHOBHX KHCJIOT, BYTJIEBO/I1B Ta PO3B’sI3yBaHHS
€KCIIEpUMEHTAIbHUX 3a/a4.

Moayasb 3. MeToguka BUBYEHHS TeM WIKIIBHOI0 Kypcy Ximii.

3anamms 8. Meroauka GopMyBaHHS MOYATKOBUX XIMIYHHUX MMOHSTh.

3anamms 9. Meronuka BUBYEHHS KMCHIO 1 3aJ113a SIK IPOCTUX PEYOBUH.

3anamms 10. MeToauka BUBYEHHS] OCHOBHHX KJIaC1B HEOPTraHIYHUX CHOJYK.

3anammsa 11. MeTtoauka BUBYEHHS MEPIOJUYHOrO 3aKOHY Ta NEPIOJUYHOL
cucTeMu XiMiuyHuX eneMeHTiB [l. I. Mennaeneena.

3anammsa [12. Metoauka BHUBYEHHS pPO3YHMHIB Ta OCHOB EJIEKTPOJIITUYHOL
AcOoLialii.

3anammsa 13. MeTtonuka y3araJlbHeHHs Ta NOTJIMOJIEHHS 3HaHb MPO XIMIYHI
peaxiiii.

3ansamms 14. Metronuka BUBYEHHS CIPKH Ta 1i CTIOJIK Yy HIKUIbHOMY KypCl XiMii.

3auammsa 15. Metoauka BUBYEHHs a3ory, ¢ochopy Ta iX CHOIYK Yy
HIKIJTBHOMY KYypCl XiMIi.

3anammsa 16. Meronuka BUBYEHHS BYIJICLO, CHJIILIIO Yy IIKUIBHOMY Kypcil
X1Mii.

3anammsa 17. MeToauka BUBYEHHS] METaNIB y IIKUIBHOMY KypCl XIMIi.

3anamms 18. MeToauka BUBYEHHS BYTJIEBOAHIB Y IIKUIBHOMY Kypcl XiMii.

3anammsa 19. MeToauka BUBYEHHS COUPTIB, (PEHONY Y IIKUIBHOMY KYpCl XiMii.

3anammsa 20. MeTtonuka BUBYEHHS aJbJET1I1B, KAPOOHOBUX KHUCIIOT, €CTEPIB,
KUPIB Y LIKUTBHOMY KYpCl1 XIMIi.

3anammsa 21. MeToauka BUBYEHHS BYTJIEBOAIB y IIKUIBHOMY KypcCl XiMii.

Koxxuuit Moyns 3a0e3neuyeTbest MEeTOqUYHUMH Matepiaiamu. O00B’SI3KOBUM

KOMITIOHEHTOM METOJIMYHOTO 3a0€3MEeUEHHS € CIHUCOK JIITEPaTypH, KU Ja€ CTYACHTY
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OpIEHTUD Yy HasBHIM HaBUYajbHIA Ta HAYKOBIHM JliTepaTypl; KOMIIEKTH METOAMYHHUX
po3po0OK 10 caMOCTiifHOT pOOOTH CTYACHTIB;, OaHK 3aBlaHb I 1HAUBIIYaJTbHOT
poboTH.

Monaynb «MartepianbHa 06a3a HaBUYaHHS XiMii Y 3arajibHOOCBITHIN IIKOJI» Mae
Ha METI O3HAaHOMUTH CTYJEHTIB 3 KaOlHETOM XiMii Ta 3aco0aMM HaBYAHHS XIMil Y
3arajbHOOCBITHIN 1mKOMil. OKpIM TOro, CTYJEHTH O3HAMOMIIIOIOTBHCS 3 OpraHI3alli€ro
poOodoro Micis y4uTens Ta y4yHIB B KaOiHeTl Ximii, mpaBuiamMu 30epiraHHsl Ta
BUKOPHUCTAHHSI PEAKTUBIB, YTWJII3AIIEI0 BIAXOMIB 3 JOCIHIIB, HAJaHHSIM TMEPIIOT
JOTIOMOTH B KaO1HET1 XiMii.

Monynb «TexHika Ta METOJUKA MIKIIBHOTO XIMIYHOTO €KCIIEPUMEHTY» Ma€ Ha
METi O3HAaWOMUTH CTYJEHTIB 3 TEXHIKOIO 1 METOJIMKOI0 PI3HUX BHUJIIB IIKUIHHOTO
XIMIYHOTO ~ €KCIIEpUMEHTY:  JE€MOHCTpalisiMU,  J1abOpaTOpPHUMHU  JTOCHIIAMH,
NpakTUYHUMHU poOoTamu. [lpu 1bOMY CTYyIE€HTH O3HAHOMIIIOIOTHCA 3 IMpaBUIAMU
BUKOHAHHS HaWBaXJUBIIIMX JAa0OpAaTOPHMUX Olepamnid, NpuiIajaMu, anapaTami,
TEXHIYHUMH 3aco0aMy HaBYaHHS, Y HUX (OPMYIOThCS €KCHEPUMEHTAIbHI BMIHHA 1
HaBUYKH.

Monyns «MeroarKka BUBUYEHHS TEM IIKUIBHOIO KypCy XiMii» Ma€e Ha MeTi
BJIOCKOHAJICHHSI €KCIIEPUMEHTAIBHUX YMIHb 1 HABHUYOK B OpraHizauii pi3HUX BUJIB
HIKIJIBHOTO XIMIYHOTO €KCIIEPUMEHTY 3aBJISIKM MOJIEIIOBAHHIO YPOKIB PI3HUX THUIIIB 3
BUKOPHUCTAHHSM XIMIYHOTO €KCIIEPUMEHTY.

CamocTiitHa poOoTa CTYIEHTIB 3 METOJMKU BHUKJIAQJAHHS  CIpUSE
O3HAaHOMJIEHHIO CTYJIEHTIB 3 METOJUKOI BUKOPUCTAHHS XIMIYHOTO €KCIIEPUMEHTY Ha
ypokax 1 B MoO3akKJIacHI poOoTi 3 xiMmii (Tema «MeToauka opraHizailli mo3akiacHoi
poOOTH 3 XiMii»), 3 PI3HUMH BUAAMHU OCBITHIX TE€XHOJIOT1M, MOB’SI3aHUX 3 XIMIYHUM
excriepumeHTOM (TeMa «llemaroriuni TexHosorii HaB4aHHs XiMii. ['pynmoBa pobota
YVUYHIB Ha YpOKax XiMii»).

InpuBinyaneHa poboTa 3 METOAMKM 1 TEXHIKM JEMOHCTPALIiHOIO
EKCIIEpUMEHTY (3a TeMaMHu ILIKUIBHOTO Kypcy Ximii) mnependayae O3HAMOMIIEHHS
CTYJEHTIB 3 METOJAMKOI  KOMII'IOTEPHOTO  MOJENIOBAHHS  E€KCIEPUMEHTY.

Po3po0nenuit IpoeKT CTyASHTH 3aXHUIIAI0Th Y (HOpMiI MyJIBTUMEIIHHOT TPE3EeHTALlI].
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Hapenemo mpuknang po3moautry OamiB, IO NPUCBOIOTHCA CTYJEHTaM 3a
BUKOHAHHS 1H/IMBIyaTbHUX CKCIIEPUMEHTAIBHUX 3aBlaHb [144, ¢.106-113]:

OyintoanHs iHOUBIOYANbHUX eKCNEePUMEHMATIbHUX CAMOCMILHUX 3A80AHb !

Oyinka «5 (n’ams) Oanie»: B 3aBIaHHI 3alUCaHO TEMY, METY, IUJIaH,
JTEpaTypy, 3alUCaHO OINUC JOCHILY 3 MaJTIOHKaMH, CXEMaMHM, L0 PO3KPHUBAIOThH
TEXHIKY €KCHEpPUMEHTY; 3aBJaHHS BHKOHAaHO 0€3 NOMMIOK; CTYJEHT BHOCHUTH
€JIEMEHTH BJIACHOT TBOPYOCTI, a HE KOMIIOE€ METOJAMYHI MOCIOHUKHU. 3aBJaHHS
HaJpyKOBaHE.

Oyinxa «4 (vomupu) 6anuy: 3aBHaHHs O(QOPMIIEHO 3TiIHO 3 TJIAHOM OTHUCY
XIMIYHMX JIOCHiIIB, 3 MaJIOHKaMH, CXEMaMH, LI0 PO3KPHUBAIOTh TEXHIKY
€KCIIEPUMEHTY; 3aBJaHHS BHUKOHAHO 0O€3 MOMMJIOK; 3aBJAaHHS MICTUTh €JIE€MEHTHU
TBOPYOCTI, SIK1 0a3yI0ThCSA HA JIITEPATypHUX JpKeperax. 3aBlaHHd HaJpyKoBaHE a0o
HaIKUCaHe BiJl PYKH.

Oyinka «3 (mpu) Oanuy: 3aBIaHHS OQPOPMIICHO 3TIIHO 3 TUJIAHOM OMHUCY
XIMIYHMX JIOCHiNIB, 3 MaJIOHKaMH, CXEMaMH, LI0 PO3KPHUBAIOTH TEXHIKY
€KCIIEPUMEHTY; 3aBJIaHHS BUKOHAHO 0€3 MOMMJIOK; 3aBJaHHSI HE MICTUThH €JIEMEHTIB
BJIACHOI TBOPYOCTI. 3aBAaHHs HaJIpyKOBaHE a00 HAMMCaHE BiJl PYKHU.

Oyinka «2 (06a) Oanuy: 3aBlaHHS MIATOTOBICHO O€3 IUIaHY, Ma€ OIMNC
JOCIIAIB, 3arajdbHi MAJIIOHKH, [0 HE PO3KPUBAIOTh TEXHIKY JIAHOTO €KCIIEPUMEHTY.

Oyinxa «0 (Hynv) 6aniey»: BIACYTHICTb 3aBJaHHS.

PeTHT CTYNEHTIB 3 HABYAIBHOI JUCHUILIIHK «MeTonnKa HaBYaHHS XiMIi»
BU3HAYAJIM 32 Pe3yJIbTaTaMH MMOTOYHOTO, MPOMI)KHOTO Ta IMiJICYMKOBOI'O KOHTPOJIIO 1
BUpaXasu B Oamax. i 3pydyHOCTI MOPIBHSHHSA PEUTHUHT PO3PaXOBYBAIH, SK
npasuio, 3a 100-6ansHO0 cucremoro [237, ¢.165]. [Ins nepeBeaeHHs: peUTuHry B 4-
OaJibHE OL[IHIOBaHHS BUKOPUCTOBYBAJIM BIANOBIAHY 1iKamny [144, c.20].

TakuM 4YMHOM, BHMKOPHUCTAHHS MOJYJBHOIO HABYaHHA Ta PEUTHHTOBOIO
OLIIHIOBaHHS HAaBYAJbHUX JOCSATHEHb Y MIATOTOBLI MalOyTHIX YYHUTENIB M0
oprasizaunii Ta TMpPOBEACHHS XIMIYHOI'O E€KCIEPUMEHTY VY 3arajJbHOOCBITHIX
HaBYAJIBHUX 3aKjiafax copuse (OpMyBaHHIO iX E€KCIEPUMEHTATbHUX METOIUYHHMX

KOMITETEHIIIH.
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Tenep BuHMKae moTpeba y  po3poOui  MeTOoAuKH  (popMyBaHHs
€KCIIEPUMEHTATbHO-METOAUYHUX KOMIIETCHIIM MaiOyTHIX YYUTeNiB XiMil 04O
oprasizaiii Ta TPOBEACHHS XIMIYHOI'O E€KCIEPUMEHTY VY 3arajJlbHOOCBITHIX
HaBYaJIbHUX 3aKIagax.

4.7.3. Memoouka ¢popmysannsn eKcnepumenmaibHo-memoOudHUX KOMnemenyii
MaiiOymHuix yuumeJie ui000 op2anizayii ma npoeeoeHHs XiMiuH020 eKCHEPUMEHNLY
Y 3a2a71bHO0CEIMHIX HAGUAIbHUX 3AK1A0AX

Po3poOnena Hamu Meroauka (QOpPMYBaHHS EKCIIEPUMEHTAIbHO-METOIUYHHUX
KOMIIETEHL1M MalOyTHIX y4MTeNiB XiMmii 0a3yeTbCs HAa MOCHIEHHI MNpo¢eciiiHOro
COpsIMyBaHHSI HABYAJIBHOTO MPOLECY 3 METOAMKM HABUYAHHSA XIMil, LIIECIPSIMOBAHOIO
(dbopmyBaHHS BIANOBIAHUX YMIHb CTyAeHTIB [148; 370].

JlocBin BUIIMX HaBYaJbHUX MeAaroriyHux 3aknafiB [323] 3acBiguye, 10
npogheciiine CHpAMY8AHHA HABYAILHO20 Npoyecy Tiependayae TaKy OpraHizallito
HAaBYaHHS, 32 SKOi CTYIAEHTH 3A1MCHIOIOTH ISJIBHICTh, aJ€KBATHY MNpodeciiHii
JISTTLHOCTI BUMUTENIS 3arajlbHOOCBITHBOI IIKOJIU. 3 OTJISIy Ha 116 HAMU BHOKPEMJIEHO
CKJIAAHUKUA MpOQPEeciiHOrO CHPSAMYBaHHS HaBYAJIBHOIO TMPOLECY 3 METOAUKHU
HaBYaHHsS Ximii: 1) 3micToBUM 070K (cUCTeMa 3aBlaHb 3 MPOQPECIHHUM 3MICTOM);
2) MiBHICHUH (3a7ydYeHHsS CTYJACHTIB JIO JISUTBHOCTI, aJCKBATHOI 10 CTPYKTYPH
TISTBHOCTI  BUMTENS  XIMIi  3arajJbHOOCBITHBOT  IIKOJHM);  3) ImpoliecyalbHUI
(BMKOHAHHS 3aBAaHb 3 OMOPOIO HAa MEAAroriuHi TEXHOJOT1Y).

Dopmamu opeanizayii MIIECHPSIMOBAHOI MIATOTOBKM MaWOyTHIX BYHUTENIB
XiMii 10 opraHizaiii Ta NpoOBEACHHS XIMIYHOTO €KCHEepUMEHTY Oyiu oOpaHi JeKIii,
nabopaTopHI 3aHATTA, CaMOCTIHA, HABYAJIbHO-AOCIIAHA poOOTa CTYIEHTIB 3
nucuuiulin «MeTojiuka HaBUYaHHs XiMmii». Takuil BUOIp MIATBEPIKYETHCS HASIBHOIO
B MEJAaroriyHid JiTepatypl JIyMKOK CTOCOBHO TOr0, IO B CYKYMHOCTI BOHH
COPUSIIOTh 3a0€3MEUEHHI0 MIIATOTOBKM CTYJEHTIB 10 MaiOyTHBOI mpodeciiiHoi
nismbHOCTI [237].

[Mogo memoodie HaBUANBHOI MISUIBHOCTI CTYJEHTIB, TO B TEAAroriii BUIIOi
mkonu [12; 209; 237] uvacTime BAAIOThCS JO BUKOPUCTAHHS AKTUBHHUX METOJIIB

HaByaHHs. [loguistoun Taky 1yMKY, B OCHOBY (DYHKI[IOHYBaHHS €KCIIEPUMEHTAIbHOI
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METOIMKH GYJI0 MOKIAAeHO MisnbHicHMH minxim [156; 159; 332]. Moro peanisamuis
cCOpsIMOBYBaJlach Ha (OopMyBaHHS y MaillOyTHIX BYMTENIB XiMii 3HaHb, yMIHb Ta
HAaBUYOK 3 METOJIMKH 1 TEXHIKM HABYAIBHOTO XIMIYHOT'O €KCIIEPUMEHTY.

Peanizaiiis ekcriepuMeHTaIbHOT METOJIMKY MIATOTOBKY MalOyTHIX YYUTENIB 10
opratizainii Ta TPOBEAECHHS XIMIYHOIO  E€KCIIEPUMEHTY  XapaKTepU3YEThCS
KOMIUJIEKCHUM 3aCTOCYBAaHHSIM METOJIB HaBuaHHsA. Tak, y mpoleci HiArOTOBKU
CTYIEHTIB JO0 BKa3aHOi JIJIHOCTI Iependadyanoch 3aCTOCYBAaHHS TaKUX TIPYyIl
MeTo/iB: 1) 3aranbHO-JIOT1YHI (aHali3, CHUHTE3, MOPIBHSIHHS, I1HAYKIliS, aHAJOTis,
y3arajgbHEHHs); 2) ClIOBecHi (pO3MOBiab, JIEKIisS, Oeciga, podoTa 3 KHUTOH));
3) HaouHi (imrocTpartis, JIEMOHCTpaIlis, MOJICTIOBaHH ); 4) npakTU4H1
(BiAmpaIloBaHHsI TEXHIKM BUKOHAHHS JOCIIJIB, I'POBE MOJICIIOBaHHS, IEIaroriuHe
npoekTyBanHs) [237, ¢.77].

3acobamu naguanusA y HAIIOMY JOCIIIKEHHI BUCTYNAIW MIAPYYHHUKHU 3 XIMIi
JUIS 3arajlbHOOCBITHIX HAaBYAJIBHUX 3aKJajiB, HaBYaJIbHI NOCIOHMKH 3 METOJIMKU
HaBYAaHHS XiMii, TaOJWIl 3 TEXHIKU XIMIYHOTO €KCIEPUMEHTY, IUJAKTHYHI
Marepialid, TEXHIYH1 3acO0U HaBYaHHS, TA00paTOPHUIA MOCY, 00J1aTHAHHS.

[linroroBka MailOyTHHOrO BUMTENS A0 OpraHi3alii Ta MPOBEAEHHS XIMIYHOTO
EKCHEPUMEHTY 3HIMCHIOBAJIOCH 3TAHO 3 OUOAKMUYHUMU NPUHYUNAMU HAGYAHHS Y
BUIIIM IIKOJ1: HAYKOBOCTL, CHCTEMATUYHOCTI ¥ CUCTEMHOCTI, CBIZJOMOCTI, aKTUBHOCTI U
CaMOCTIMHOCT1, HAOUHOCTI, IPYHTOBHOCTI, 3B’5I3Ky HaBYaHHS 3 MPAKTUYHOIO JIHCHICTIO,
€JIHOCT1 OCBITHIX, pO3BUBAJIbHUX 1 BUXOBHUX (yHKII HaBYanHs [209; 237].

HaiiGinpmr  epekTuBHUMH  nioxooamu, 1O  CHOpUSIW  (POpMyBaHHIO
€KCIIEPUMEHTATbHO-METOAUYHUX  KOMIETEHII1 MalOyTHbOrO BUMTENS  IIOJA0
opraHizamii Ta TNpPOBEACHHS XIMIYHOTO €KCIEPUMEHTY, BHU3HAYEHO  TaKi:
KOMIETEHTICHUM, CUCTEMHUMN, ISTIbHICHUN, 0COOUCTICHO-pO3BUBANIbHUY [156; 183,
199; 204; 332; 350; 374]. KomneTeHTHICHUN MiAXiJ COpsIMOBaHHUM Ha (OpMYBaHHS
YMiHb PO3B’SI3yBaTH EKCIEPUMEHTANIbHI MpoOiemMHl cutyailii. CUCTeMHUN MIaXif
3a0e3neuye B3a€MO3B’ 130K Ta B3aEMO/1110 HABYAJIBLHOT'O Ta MO3aHABYAJIBHOIO MPOLIECY
3 METOAMKHM HaBYaHHs XiMii. JisUIbHICHUI MiIXif a€ 3MOry 3aJly4aTH CTYAEHTIB 10

aKTUBHOI MI3HABaJIbHOI ISJIBHOCTI IIOAO OpraHizamii Ta MPOBEACHHS XIMIYHOTO
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excriepuMeHTy. OcoOHMCTICHO-pO3BUBAIIBHMM — MiAXiJg mnepeadavae  BpaxXyBaHHS
IHAMBIAYAJIbHUX OCOOJMBOCTEM CTYAEHTIB, iX 3A10HOCTEH, 1HTEpeCiB, BpaxXyBaHHS
norped uisl JOCATHEHHS pe3yibTaTy B oOprasizaiii Ta HIPOBEIEHHI XIMIYHOIO
€KCIIEPUMEHTY Yy 3arajJbHOOCBITHIX HaBUAJbHUX 3aKJIaJaX.

Meronuka ¢GoOpMyBaHHS  EKCHEPUMEHTAIbHO-METOAMYHUX  KOMIIETEHLIN
MalOyTHIX BUMTENIB XiMii 0a3yeTbCs Ha BUKOPUCTAHHI MIMXCHpEeOMEMHUX 38 S3Ki6 3
JUCIUIUTIHAMY UUKIIB TpodeciiHol Ta MNPaKTUYHOI MIATOTOBKM (HEopraHidyHa,
aHaNiTU4YHa, (P13UYHA, OpraHiyHa XiMisl, 610XIMisl), TPUPOAHUUO-HAYKOBOT MIATOTOBKU
(ilHpopmatuka Ta iH(OpMAaNIFHI TEXHOJOrii), TyMaHITapHOI Ta COILaJIbHO-
€KOHOMIYHOI MIATOTOBKM (IICUXOJIOTIs), JMCLUMIUIIH BUIBHOTO BHOOpPY CTyJIEHTa
(cenkypcu, CreunpakTUKyMH).

[Ipouec  QopMyBaHHS  €KCHEPUMEHTAIbHO-METOJAMYHUX  KOMIETEHIIN
MaiOyTHIX BYMTENIB XiMIi MPOXOAMB TMOETANHO 1 BKJIIOYAB YOTUPU emanu:
aHAJITUYHUN, 3MICTOBUM, OpraHi3alliiHO-IISJIbHICHUHN, 3aBepiiaibHuil. Ha koxxHOMY
3 eTamiB JIIBHICTh BHKJIAJaya 1 CTYJAEHTIB BHM3HA4ajlacs METOI0, 3MICTOM
JISUTbHOCT1, YMOBaMM AISUTBHOCTI M OYIKYBaHHUM pE3yJbTaTOM. AHAJITUYHUHN eTar
nepeadavyaB aHaji3 JIITEpaATypHUX JKepena 3 MpoOJieMH MIATOTOBKH MaWOyTHIX
BUUTENIB JO Opradizauii Ta TPOBEACHHS XIMIYHOTO  EKCIEPUMEHTY Y
3arajibHOOCBITHIX HaBYaJIbHUX 3aKjajax. 3MICTOBUN e€Tam BKIHOYaB pPO3pPOOKY
Ta METOJUYHOrO CYHNpoBOAY LI0A0 iX (opmyBaHHs. OpraHizamiiiHO-AIsJIbHICHUM
eTan mnepejdavyaB 3allydeHHS CTYACHTIB JO JISJIBHOCTI, aJeKBAaTHOI JISSIbHOCTI
BUMTENS XIMIi LI0JI0 OpraHizamii Ta MNpPOBEAEHHS XIMIYHOTO EKCHEPUMEHTY Y
3arajibHOOCBITHIX ~ HAaBYaJIBHUX 3aKkjiajax. 3aBepliajbHUNA eTam  mnependayan
nepeBipky ePeKTUBHOCTI METOAMKHU MiITOTOBKK MalOyTHIX YYUTENIB JO OpraHizaiii
Ta MPOBEJICHHS XIMIYHOTO €KCIIEPUMEHTY Y 3arajlbHOOCBITHIX HaBYAJbHUX 3aKJIaJ[aX.

VY mpotieci AOCAIHKEHHSI MM 3aCTOCYBAJIM ALSUIBHICHUHN MiAXiA A0 (OPMYBaHHS
CKCIIEPUMEHTATbHUX KOMIICTCHIIIM MaliOyTHIX BunTemiB Ximii [111; 141; 145; 146].

JliIiIbHICTh MO’KHA BHM3HAUUTU SIK CHEIU(IUHUN BUJ aKTUBHOCTI JIIOJIMHH,

COpSIMOBAaHOi Ha TI3HAHHA 1 TBOpPYE MEPETBOPEHHS HABKOJUIIHBOIO CBITY,
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BKJIIOYAIOUM caMoro cebe i ymoBu cBoro icHyBaHHs [340, c.163]. JlioguHa sx
Ccy0’€KT AIATBHOCTI IUIAHY€E, OPraHI30BYye€, HANpaBisie, KOPEKTye ii. Y TOM ke yac
cama JISUIbHICTh (POPMYE JIFOAMHY SIK CBIM Cy0’€KT, IK 0COOUCTICTh. CTPYKTYpHUMU
€JIeMEHTaMH JAISUIBHOCTI €: Cy0’€eKT, 00’€KT 1 akTUBHICTh cyO’ekta. CyO0’eKTOM
JISTBHOCTI € 11 BUKOHABEllb: OKpema ocoba, rpymna moaeil. O0’eKkToM AisUIbHOCTI
BUCTYNAIOTh SIBUIA, NPEIMETH 30BHIIIHBOTO CBITY, MaTepiaJibHOi IIMCHOCTI, IO
ICHYIOTh HE3aJIEKHO BIJ] CBIZIOMOCTI JIIOAMHU 1 Ha SIK1 CIIPSIMOBYIOTh KOHKPETHUMN BU]T
TUSTTBHOCTI. AKTUBHICTh BUSBIISIETRCS B TOMY UM IHIIOMY CHOCOO1 OBOJIOAIHHS
cy0’ekTa 00’ €EKTOM.

[IpeamerHuit 3MIiCT AISUTBHOCTI €  KJIAcU(IKAI[IMHOK O3HAKOW  TMOJLTY
JISUTbHOCT1 HA HAaBYAJIbHY, CYCIUIbHY, CIOPTUBHY, €CTETUYHY TOII0. BHOKpEeMITIOI0Th
Takl OCHOBHI XapaKTEPUCTHUKM HABYAJIBHOI JISJIBHOCTI, LI0 BUPI3HSIIOTH Ii cepen
HIUX QopM JIAIBHOCTI: 1) BOHA CHEIlalbHO CHOPSIMOBAHA HA OBOJIOJIHHS
HaBYAJIBHUM MAaTepiajoM 1 pO3B’si3aHHS HaBYAJIbHUX 3a]a4; 2) y HI 3aCBOIOIOTHCS
3arajibHi crmocoOu il 1 HaYKOBI MOHSATTS;, 3) HaBYaJbHA AISUIBHICTH MPUBOJIUTH J0
3MiH y camomy cy0’ekTi [156, ¢.45].

HaBuanbHuii mpouec, mnoOyJoBaHUN Ha OCHOBI JISJIBHICHOTO MiJIXO.Y,
BKJIIOYA€ TaKi OCHOBHI €Talu: a) BKJIIOYEHHS YYHIB Yy NPOJYKTUBHY [ISJIbHICTD,
O3HAHOMJIEHHS 13 3pa3kaMu 1 crnocoO0amMu JiSIbHOCTI, PO3BUTOK IMI3HABAIBHOI
aKTUBHOCTI Y4YHIB; 0) opraHizailisi yMoB HaB4aHHs [156, ¢.32].

OCKUTBKM MPOLEC YUIHHA 3 TOYKH 30py TEXHOJIOT1T HAaBYaHHS PO3TIIAIAETHCS K
nisbHICTE [332, ¢.54], To mpoliec HaBYaHHs nosirae y (GopMyBaHHI Mi3HABAJIBHOI
nisibHOCTI. BupimaneHy ponbs y (opmyBaHHI Jid Biirpa€ OpiEHTOBHA OCHOBA
TISUTBHOCTI, SIKa BU3HAYA€ MIBUJKICTh (POPMYBAHHS 1 AKICTb Ali, a B LUJIOMY — SIKICTb
BChOro HaB4YaHHS. OpiEHTOBHA OCHOBA SIBJISIE COOOI0 CUCTEMY OPIEHTHUPIB (BKa31BOK),
AK1 CHPUSIOTh HABYAHHIO.

dopmyBaHHS BMiHb CTYJEHTIB 0eMoHCmpy8amu 00caiou TPOBOAUTHCS MOETAIHO,
3TiTHO 3 TEOPIEI0 MOETATHOTO (hOPMYBAaHHS PO3yMOBHX AiHd [332, ¢.54-144].

Metoauka MIATOTOBKU CTYACHTIB IIOJAO0 BUKOPUCTAHHS JEMOHCTPAIIMHOTO

€KCIIEpUMEHTY B HaBYaHHI XiMIi y 3araJlbHOOCBITHIM IIKOJ1 BKJIIOYA€ Taki eTamnu: 1.
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OBOJIOAIHHS ~ TEOPETMYHMMHU  OCHOBAaMHM  BUKOPHUCTAHHS  JEMOHCTPALIHHOIO
EKCIIEpUMEHTY y HaByaHHI XiMii. 2. OBOJIOAIHHS TEXHIKOI 1 METOAUKOIO
JE€MOHCTPALIHHOTO EKCIIEPUMEHTY.

TeopeTnuHi OCHOBM METOAMKM 1 TEXHIKM JAEMOHCTPAUIHHOTO XIMIYHOTO
€KCIIEPUMEHTY CTYACHTH OJEPKYIOThb Ha JIEKLIAX 3 METOJAMKM BUKIAJIAHHA XIMII,
30kpema, Ha Jekiii «llkinbHMI XIMIYHMI ~E€KCIIEpUMEHT, METOJUKa WOro
oprasizauii».

Oco0nuBICTh BUKOPUCTAHHSA JEMOHCTPALIITHOTO €KCIEPUMEHTY Ha JIEKIISAX 3
METOJMKM BMKJIAJaHHA XIMIi MOJISITa€ B TOMY, L0 BIH: 1) BUKOPUCTOBYETHCA SIK
€JIEMEHT METOJIIB LIIOCTpallii; 2) pO3KpUBAE 3MICT JIBOX HABYAIBHUX JUCHUIUIIH —
IIKUIBHOTO KypCy XiMii Ta METOJIMKY BUKJIAJIaHHS XiMii; 3) cripuse peanizallli IeBHUX
TUAAKTUYHHUX 3aBAaHb — MM1IBUILIEHHS €()eKTUBHOCTI HABYAHHS 3 METOJAMKM HAaBYaHHS
ximMii  Ta (OpMYBaHHS yMiHb, HAaBUYOK CTYJEHTIB 100 BUKOPUCTAHHS
JE€MOHCTPALIHHOTO EKCIIEPUMEHTY y HaBUYaHHI1 XIMIi y 3arajlbHOOCBITHIM IIKOJII.

Hpyruii eran MeTOIWYHOI MiJATOTOBKM CTYAEHTIB BKIIIOYae J1abOpaTopHi
3aHATTS 3 METOJMKHM BUKIIaJaHHA XiMii. [[aHyBaHHS MPaKTUKyMYy 3A1MCHIOETHCA Ha
OCHOB1 MOJYJIbHOI OpraHi3aiiii HaB4aHHs [144].

Monynb «TexHika Ta METOJMKA MIKUIBHOTO XIMIYHOTO €KCIEPUMEHTY» Ma€ Ha
METI O3HAaWOMHUTU CTYJEHTIB 3 TEXHIKOIO 1 METOJUKOI IIKUIBHOTO XIMIYHOTO
€KCIIEPUMEHTY: JIEMOHCTpalliiMH, JAOOPAaTOPHUMHU JOCHiIaMH, TNPAKTUYHUMU
pobotamu.

OpHUM 3 TPOBITHUX METOAIB I0AO0 (POPMYBAHHS €KCIIEPUMEHTAIBHUX YMIHb 1
HAaBUYOK CTYJCHTIB BUKOPHUCTOBYBABCS METOJ aJIrOPUTMi30BaHOro HaBuaHHs [171,
c.101]. 3a ouM METOAOM CTYIEHTHM O3HAHOMIIIOIOTHCA 3 TEXHIKOIO JE€MOHCTpAIlii,
METOJIMKOIO iX MiITOTOBKYU Ta MPOBEJEHHS, OMHCOM.

Meronuka MIATOTOBKH JAEMOHCTPALIMHOIO EKCIEPUMEHTY BKJIIOYAE TaKi
etanu: 1. BusHaueHHs1 AeMOHCTpaIliid 3a MIKUIBHOI Mporpamoro. 2. O3HaliOMIIEHHS 3
TEXHIKOIO JEMOHCTpalii 3a METOAMYHMMH MociOHuMKamu. 3. Binbip HalOLIbII
BUpA3HUX JOCTIIB, IO BIAMNOBIal0Th yMoBaM Mikoiu. 4. [lomepenHe BUKOHAHHS

JTOCIIIIB.
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Jlns BimOOpy JEMOHCTpaliiHUX JOCIIIIB KOPUCTYBAJIUCS BIANOBIIHUMHU
kputepismu [40, ¢.109-112; 259, ¢.153; 277].

Meronuka 1eMOHCTpYBaHHS AOCTIAIB epeadayana Taki il BUMTEIS.

1. IloctaHoBKa MeTu Jociiny abo mpobiemu, Ky Tpebda po3B’s3aTH, 00 y4H1
3pO3yMUIM, IJI1 YOTO MPOBOAUTHCS JOCIIJ, B YOMY BOHHM MAarOTh MEPEKOHATUCS, IO
3pO3YMITH B PE3yJIbTaTi JOCTITY.

2. Onuc yMOB MPOBEACHHS JOCHITY. 3a3HAYa€ThCs, sIKI BIACTUBOCTI PEUYOBUH
MPOSBIIAIOTHCS B JAHOMY JIOCIIIIL.

3. OpraHizaiiis CHocTepexeHHs. Buutenb 30pi€HTOBYE Y4YHIB, IO came
CIOCTEPIraeThCsl, sIKI 03HAKHU MPOSBISATUMYThHCS.

4. BucHOBKH 1 TeopeTruHe noscHenns [40, ¢.112-113].

TexHiKy Ta METOJIMKY AEMOHCTPALIMHOIO €KCIEPUMEHTY CTYJEHTH OMHCYIOTh
3a muiaHoMm: 1. Ha3Ba pemoHcrtpauniiiHoro nocminy. 2. PeaktuBu Ta oO0nagHaHHS.
3. Texnika BUKOHAHHSA: a) ONUC JOCHIAY; 0) MaltOHOK MPUJIANY; B) XIMi3M MPOIIECIB.
4. MeTtonvka BUKOPUCTAHHS JIOCTITY.

®opMyBaHHSI BMIHb JE€MOHCTPYBAaTH JIOCHIIM MPOBOAMUTHCS B KUIbKa €TaIliB.
Cryaentn cnodatky (GpPOHTaJbHO BIINPALUbOBYIOTh TEXHIKY JAEMOHCTPALIHHOIO
€KCIIEPUMEHTY, METOJUKY EKCIEpPUMEHTY — MeToAOM JeMoHcTpauii. CkiagaHHs
KOHCIIEKTY YPOKY 3 BHUKOPUCTAHHAM JE€MOHCTPALIMHOrO EeKCIepUMEHTY Ta
MOJICJIIOBaHHS BIANOBIIHUX YPOKIB MPOBOJUTHCS MiJ Yac BUBYEHHS MOIYJIS
«MeToMKa BUBYEHHS TEM IIKLILHOTO KYpCy XIMIiy».

dopMmyBaHHS BMIHb MaWOyTHIX BYHUTENIIB XiMIi M[0J0 BUKOPUCTAHHS B
HABYaHHI YYHIBCLKO2O eKcnepumeHm) 3I1ACHIOETHCS TaKOX MOETAHO, KEPYIOUUCh
Teopiero popmyBaHHs po3ymoBux nii. Ilepmuii etan — popMyBaHHS TEOPETUUYHUX
3HaHb, JpYrud eran — (OpMyBaHHS MNPAKTUYHUX YMIHb BHKOPHUCTOBYBATU
VYHIBCBKMI €KCIIEpUMEHT B HaBYaHHI XiMii; TpeTid eranm — BJOCKOHAJICHHS
MPaKTUYHUX YMIHb CTYACHTIB; YETBEPTHIl eTam — BUSBIEHHS PiBHIB C(HOPMOBAHOCTI
MPAKTUYHUX YMIHb MalOyTHIX BUUTEIIB XIMII.

TeopeTuyHi OCHOBM METOJMKM YYHIBCHKOTO €KCIIEPUMEHTY CTYACHTH

OJICPXKYIOTh Ha JIEKIIAX 3 METOJUKM BHKJIAJaHHA XiMii, 30KpeMa Ha JIeKI[ii
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«IlIkinpHUHA XIMIYHUN €KCIIEpUMEHT, METOAuKa MHoro opranizamii». CTylneHTH
O3HAHOMIIIOIOTHCA 3 IMMI3HABaJbHUM 3HAUEHHSIM YYHIBCHKOTO EKCIEPUMEHTY, HOTro
BUJIaMU, METOJMKOIO0 OpraHizailii.

@dopMyBaHHSI MPAKTUYHUX YMIHb CTYAEHTIB MNPOBOAWIM Ha J1abOpaTOPHUX
3aHATTSAX 3 METOJIMKHM BHUKJIQJaHHS IIKUIBHOrO Kypcy ximii (Moaynb «TexHika Ta
METO/IMKA IIKUIBHOIO XIMIYHOTO €KCIIEPUMEHTY») 3 BHUKOPUCTAaHHSM METOAY
anroputMmizoBaHoro HaB4anHs [171, c.101]. 3a qomoMoru HbOro METOAY CTYIEHTHU
O3HAHOMIIIOIOTBCS 3 TEXHIKOI JIA0OpAaTOPHMX JOCIHIIIB Ta MNPAKTUYHUX pPoOOIT,
METOJIMKOIO iX opraHizamii. Meroauka MIATOTOBKM YYHIBCBKOTO €KCHEPUMEHTY
BKJIIOYAJIa Takl eTanu: 1) BU3HAUYCHHs JaOOpPaTOPHUX JOCHIAIB Ta MPAKTUYHUX POOIT
3a WKUIBHOIO MPOrpamolo; 2) 03HAHOMJIEHHS 3 TEXHIKOK BUKOHAHHS JJAOOPAaTOPHUX
JOCHIAIB Ta MPAKTUYHUX POOIT 32 HIKUIBHUM MIAPYYHUKOM; 3) O3HAHOMJIEHHS 3
METOJMKOI0  BUKOPUCTaHHS  y4YHIBCBKOI'O  €KCIEPUMEHTY 3a METOJAUYHUMU
nociOHMKaMu; 4) nonepeaHe BUKOHAHHS 1a00paTOPHUX JOCII/IIB, MPAKTUYHUX POOIT.

BrockoHaneHHsl pakTUYHUX YMIHb CTYJ€HTIB IPOBOAUTHCS HA JaOOPATOPHUX
3aHATTSIX 3 METOAMKM BHKIAJaHHA IIKUIBHOTO Kypcy XiMii (Moayib: «Metomguka
BUBYEHHA TE€M WIKUIBHOTO Kypcy XiMmii»). [IpoBoasum MeToAMYHMI aHali3 TeM
HIKIJTBHOTO KYPCY XiMii, CTYJI€HTH BU3HA4yalOTh BUAM YYHIBCBKOI'O €KCIIEPUMEHTY,
PO3KpPUBAIOTh MOro JUAAKTUYHE MpU3HAYCHHsS. AHali3 YYHIBCHKOTO €KCIEPUMEHTY
NPOBOAUTHCA 32  IUIAHOM: 1) aKTyaJbHICTh;  2) €KOJIOT1YHA  T'PAMOTHICTB;
3) npukiIagHa CHPSIMOBAHICTh, 4) TEXHIYHA MPOCTOTA; S5) HAOYHICThH, 6) YacoBi
BUTPATU HA MiJITOTOBKY JOCIIJIIB BYUTENEM; 7)4acOBI BUTPATH Ha MPOBEJCHHS
JOCHIJIIB  YYHSIMH Ha YypoIll; &) HaallHICTh, 9) cTUMYJIOBaHHS Mi3HABAJIBHUX
iHTepeciB yuHiB [277, ¢.60-61]. OxpiM TOro, BUKOPHUCTOBYETHCS METOJ IrPOBOIO
MOJICJIIOBaHHSI YPOKIB 3 3aCTOCYBaHHSM JIA0OPATOPHHUX AOCHIAIB Ta MPAKTUYHHUX
poOit. Ilpu oMy noTpumyBanucsa neBHux eramiB [299, c.45]. Ha nepuiomy etami
CTYJ€HTH pPO3POOIIOI0Th KOHCHEKTH YPOKIB 3 BHUKOPUCTAHHAM JIaDOPAaTOPHUX
JOCHIAIB, MPAaKTUUYHUX poOIT. Ha npyromy ertami CTyA€HTH MOAENIOIOIOTH YPOK B
miArpyni crynentiB. OAUH CTYJEHT BUKOHYE POJb BUUTENS, a PelliTa — pojib y4HIB.

Buutenr opraHizoBy€ [isJIBHICTb Y4YHIB, $KI KOPUCTYIOUHMCh IHCTPYKIIEIO
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MIPYYHUKA, BUKOHYIOTH Ja0opaTtopHi gociiau abo mpaktuuHi podotu. Ilotim
MPOBOJUTHLCS OOTOBOPEHHS MOJIETLOBAHOTO YPOKY.

[lozaaynutopHa poOoTa CTYACHTIB JOMOBHIOE JIaOOpaTOpHI 3aHATTS 1
nependavae: aHaii3 JIaOOpaTOPHUX JIOCHIIIB Ta MPAKTUYHUX POOIT; pO3pOOKY
KOHCIIEKTIB YPOKIB — MPAaKTUYHUX POOIT 3 MIKUIBHOTO KypCy XiMii; MO€IHAHHS
YYHIBCHKOT'O €KCIIEPUMEHTY 3 TEXHOJOT1sIMU HaB4YaHHs [116].

@dopMyBaHHS YMIHb CTYJEHTIB pO3B’S3YBaTU eKCHEPUMEHMANbHI  3a0ayi
MPOBOJUTHCS TAaKOXK IOETAIHO, KEPYHOUUCh TEOPIEK MOETAIHOrO  (POpMyBaHHS
posymoBux aid. Ilepmmii eran — (opMyBaHHS BMiHb CKJIAJaTH EKCIIEPUMEHTAJIbHI
3ajayl; (OPMYBaHHS TEOPETMYHHMX 3HAaHb MIOAO PO3B’SI3yBaHHS EKCIEPUMEHTAIBHUX
3ajay; Apyruid eran — (OpMYBaHHS NPAKTUYHUX YMIHb 1 HABUYOK CTY/EHTIB
PO3B’sI3yBaTH €KCIIEPUMEHTANIbHI 33]1a4l; TPETIN eTan — BIOCKOHAJICHHS YMIHb 1 HABUYOK
CTYZIEHTIB pO3B’sI3yBaTH €KCIEPUMEHTAJIbHI 33/1a4i; YETBEPTUI €Tal — BUSBJICHHS PIBHIB
c(OpMOBaHOCTI BMIHb CTY/ICHTIB PO3B’SI3yBATH €KCIIEPUMEHTANIbHI 3a/1a4l.

@dopMyBaHHS BMIHb CKJIAQJaTh EKCIEPUMEHTAJIbHI 3a/Jadl MPOBOAMTHCS 3
BUKOPUCTAHHSM MEIaroriyHoro MpoekTyBaHHA. llemaroriyHe MpoeKTyBaHHS — 1€
OCOOJNIMBHI BMJI MEAArorivyHOl JIsJIBHOCTI BYMTENS, CIOPSIMOBAHUM Ha pO3pPOOKY
Mojiell MaiOyTHbOI HaBYAJIbHO-BUXOBHOI AisIbHOCTI yuHIB [1]. Ak 1 Oyab-sikuit
IHIIUN BUJ IISUTBHOCTI, MPOEKTYBaHHS Ma€ CBOIO METY, MOTHB, 00 €KT, MPEIMET,
3acobu, NpouecyalibHy 1 pe3ylbTaTUBHY CTOpoHU. [IpoekTyBaHHS poOOHUTH
MearoriuyHy JisSIbHICTh TEXHOJOTTYHOK, OCKUIBKY Mepedadyae NeBHY MOCTIJOBHICTh
etamniB 1 nporeayp. BoHo Buctymae 3acobom 1 ocMucieHHs 1 aHanizy (peduiexcii)
MONepeIHIX MIAXOAIB 1 HOLIYKY HOBUX MPUAOMIB B NEAaroriyHii AisUTBHOCTI.

CxapakTepu3yeMO OCHOBHI €Tanu MeAarorivHoro mpoektyBaHHs [26, c.116]:
1. ITiaroToBuMii eram: aHajii3 00’€KTy MPOEKTYBaHHS; BUOIp GoOpM 1 TEOPETUYHOTO
3abe3reueHHs] npoekTy. 2. Etam po3poOku MpoekTy: MpoOJeMHUN aHali3 YMHHOT
CUCTEMHU Ta il KOMIIOHEHTIB; CTBOPEHHSI LIJIICHOTO MPOEKTY HOBOI CHUCTEMH, HOr0
penaryBaHHs 1 odopmiieHHs. 3. 3akioyHUN eTan (TepeBipka SIKOCTI MPOEKTY):
MUCJIEHE 3aCTOCYBaHHS MPOEKTY; KOPEKTYBAHHS MPOEKTY; NPUUHSTTS PILICHHS PO

JOr0 3aCTOCYBaHHS.
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Ha nigroroByomy erami CTYyIE€HTH O3HAHOMIIIOIOTBCA 3 00 €KTOM
MPOEKTYBAHHS: TMOHATTAM «EKCIIEPUMEHTaJIbHI 3a7adi», IiX BHUIAMH, METOJaMU
PO3B’sI3yBaHHS.

ExcriepumeHTanbHI1 3a/1a4l — 1€ 3aBJaHHs MPAKTUYHOI'O XapakTepy, BIAMOBIiJI
Ha SIKI Y4YHI 3HaXOASATh Y IPOLECI CIOCTEPEKEHb 3a JO0CHiJaMU. 3a CBOIM 3MiCTOM
eKCTIepUMEHTAJIbHI 33/1a4l MOXKYTh OyTH: a) Ha CIIOCTEPEKEHHS Ta MOSCHEHHS SIBUIII,
0) Ha n00yBaHHS pEYOBUH; B) Ha MPOBEACHHS XapaKTEepHUX peakliid; Tr) Ha
po3mni3HaBaHHS pedoBuH [239, c.151].

BpaxoBytoun Tpu OCHOBHI THOM TMI3HABAJIBHOI  JISJIBHOCTI  YYHIB,
eKCIIEpUMEHTAIbHI 33J]a4l MOKHA KiIacu(ikyBaTH Ha: 1) penpoyKTUBHO-KOIIIOKOYI;
2) yacTkoBO-mOIyKoBi; 3) gocninuuiibki [250, ¢.57]. 3agaui nepuioro TUIY MICTAThH
BUMOI'Y BHUKOHaTH Ty 4YM IHOIYy Jil0 3a 3pa3koM abo 3IIMCHUTH «OJIM3bKE
MEPEHECEeHH» 3HaHb. Y HUX, 3a3BUYall, 3a3HAYAETHCA, SIK 1 B SKiA MOCIIIOBHOCTI
pO3B’sA3yBaTHU Ty 4YM IHIIY 3ajady. 3ajadl YacTKOBO-IOIIYKOBOI'O XapakTepy
CHOHYKAIOTh Y4YHIB J0 MNPOAYKTHBHOI AISUIBHOCTI, CAMHUM 3HAWTH LUISIX 1 CIOCIO
PO3B’sI3yBaHHS 3a/ladl HA OCHOB1 HasBHUX 3HaHb. Jlo TakMX 3ajay HajaexaTh 3a7adi
Ha A00yBaHHS, PO3MI3HABAHHS PEYOBUH, MIATBEPIKEHHS SAKICHOTO CKJIAJy PEYOBHH.
JlocniaAHUIBK] 3a7]a4l CIOHYKAaIOTh YYHIB J0 3aCTOCYBAaHHS 3HaHb B HECTAHJAPTHHUX
cutyauisx. Taki 3agadl — 1€ HEBEJMKI YYHIBCbKI JIOCHII)KEHHS, B PE3yJbTaTl SKUX
y4HI 3100yBalOTh HOBI 3HAHHS a00 JII3HAIOTHLCS PO HOBI criocoowm il [121].

MeTonuuyHUMU TpUMOMaMH KOHCTPYIOBAHHS €KCHEPUMEHTAIbHUX 3aJad €:
1) nunakTuyHa 00pOOKa HABYAILHOTO TEKCTY — 3aMiHa PO3MOBIIHOT (hOPMU pEUCHHSI
Ha 3anuTanbHy (a03an-3ajada); 2) HajaHHA 3aj7a4l €MOI[IHHOI MPUBAOJIMUBOCTI,
CIOXKETHOT 3araJIkoBocTi; 3) BHUKOPUCTaHHS JaHUX HAyKH, XYAOKHbOi, HAyKOBO-
nonyJisipHoi Jaiteparypu [153].

Ha mnpoektyBaibHOMY €Tami CTYA€HTH BUOMPAIOTH 00’€KT MOJEIIOBAaHHS —
eKCIIEpUMEHTaIbHI 3a7a4l 3 BIANOBIAHOI TEMHU, KOHKPETHOI BIACTUBOCTI PEUYOBHUHH.
BpaxoByroun BUAM EKCHEPUMEHTAJIbHUX 3aJad 3a 3MICTOM, THIOM I13HAaBaJIbHOI
JISUTbHOCT1, METOAMYHI NMPUHOMHU KOHCTPYIOBaHHS 3aJay, CTYJIEHTH PO3POOJISIIOTH

MIPOEKT — EKCIIEPUMEHTAJIbHI 3a/1a4l 3 TEMHU.
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Hampuxnan. CynbdarHa kuciiota pearye 3 OCHOBHUMHU Ta aM(pOTEpHUMU
OKCHUJIaMH, YTBOPIOIOYH COJI1 1 BOZTY:

CuO + H,SO, = CuSO,4 + H,O
Zn0O + H,SO, = ZnS0O, + H,O

ITpuknanu 3anay.

1. o xynpym(Il) oxkcuay nomaiite po3duH cyiab(paTHOI KUCIOTH 1 CyMIHI
3nerka migirpiire. [1osICHIT CIOCTEPEKEHHS.

2. Buxonsiuu 3 xkynpyMm(Il) okcuny, nodynere kynpym(Il) cynedar. Onumrite
X111 1OCITiy, TIOSICHITh CIIOCTEPEXKEHHS.

3. Buxoasun 3 xynpyMm(Il) okcuay, noOyapre MiaHuMii Kymnopoc. Buznaure
BUX1 NPOAYKTY peakuii. OnuiiTh XiA A0CHINY, HOSICHITh CHOCTEPEKECHHS.

4. Apxeosnoru, AOCHIDKYIOUM pyiHM Tanaiy, IO 3ardHyB Bl MOXEXI,
3HAMIIM KUIbKa CTAPOBUHHUX MOYOPHUIMX MIJTHUX MOHET. SIK MOXXHa HaJaTd UM
MOHETaM MOYaTKOBOTO BUMIIsAY? ONUIIITE X1/ JOCIHITY.

5. 3aiiicHITh TpakTUYHO Take neperBopeHHs: KynpyM(Il) okcung — xynpym(Il)
cynbdar.

Ha 3akimtouHoMy eTami CTYAEHTH aHali3yloThb MPOEKT — CKOHCTpYyHOBaHI
eKCIIepUMEHTaIbHI 3a/1a4l, BU3BHAYAIOTh iX BUJIU, JUAAKTUYHE MPU3HAUYCHHS.

TeopeTu4yHi OCHOBM METOJWKH PO3B’SA3YBAHHS EKCIHEPUMEHTAIbHHUX 3aj]ad
CTYICHTH OJCPKYIOTh Ha JICKIISIX 3 METOJAUKU BUKJIAJaHHS XiMil, 30KpeMa, Ha JeKIil
«IIkinpbHUN XIMIYHMP EKCHEPUMEHT, METOoJMKa MHoro opranizaiii»n. CTyaeHTH
O3HAHOMIIIOIOTBCA 13 TI3HABAJIBHUM 3HAYEHHSIM EKCHEPUMEHTAIbHUX 337a4 B
YUYHIB pO3B’sI3yBaHHIO BIAMOBIAHUX 3a/1a4.

@opMyBaHHSI MPAaKTUYHUX YMIHb Ta HAaBUYOK CTYIEHTIB pO3B’sA3yBaTH
€KCIIEpUMEHTAIbHI 3a/laul MPOBOAMUTHCS Ha JA0OOPATOPHUX 3AHATTIX 3 METOAUKHU
BUKJIaJJaHHS LIKUIBHOTO Kypcy XiMii (Moaynb «TexHika Ta METOAMKA IIKUIBHOIO
XIMIYHOT'O €KCIIEPUMEHTY») 3 BUKOPUCTAHHSAM METOY aJITOPUTMI30BAaHOTO HaBYAHHS
[171, c.101]. OcHOBY eKCIEPHUMEHTAIbHOI METOJAMKH CTaHOBUTH  METOJ

KOMCHTOBAHOT'O PO3B ’SISYBaHHSI CKCIICPMMCHTAJIBbHUX 3agad 3a 3arajJbHUM
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anroputMoM: 1) aHayli3 yMOBHM 3ajlaul, BCTAHOBJICHHS B3a€MO3B 3Ky MDK JaHUMH
3a/1ayl Ta IIyYKaHUM; 2) BUSHAUYEHHs THUITY 3a/1aul; 3) CKJIalaHHs IUIaHy pPO3B’sI3yBaHHS
3aayl (ysIBHMI €KCepUMEHT); 4) po3B’A3yBaHHs 3a7aul (peaibHUil €KCIIEpUMEHT);
5) 3anuc po3B’sA3yBaHHA 3aja4l.

BrnockonanenHss ~ ymiHb ~ MaWOyTHIX  y4uMTeNniB  XIMIi  pO3B’A3yBaTH
€KCIIEpUMEHTaIbHI 3aJa4l TMPOBOJMTHCS TAKOXK Ha JIADOPAaTOPHUX 3aHATTIX 3
METOJMKHU BUKJIAJAHHS MIKUIBHOTO Kypcy Ximii (Moaynb: «MeTonuka BUBUEHHS TEM
IIKUIBHOTO KYpCy XiMii»). 3M1MCHIOIOYM METOJMYHUM aHalli3 TeM IIKUIBHOTO KypCy
XiMii, CTYZ€HTH BU3HAYalOTh BUIU €KCIEPUMEHTAIBHUX 33Ja4 3 TEM, iX IUJIAKTHYHE
NpPU3HAYEHHS,  PO3KPUBAIOTh  METOAMKY  po3B’sa3yBaHHsi.  OxpiM  TOrO,
BUKOPUCTOBYETHCSI METOJl IFPOBOrO MOJENIOBAHHSA YpPOKIB, WIO MepeadayaroTh
HAaBYaHHS YYHIB PO3B’SI3yBaTH E€KCIIEPUMEHTAJIbHI 3aJlayl Ta YPOKIB — MPAKTUYHHUX
POOIT 11010 PO3B’sA3yBaHHS EKCIIEPUMEHTAIBLHUX 3a1ad [299; 383; 384].

[linroToBKa Ta TMPOBEAEHHS IFPOBOTO MOJIEIIOBAHHSA BKIIOYAE YOTHUPH
OCHOBHI €Tamu: Opl€HTaIlisd, MIAroOTOBKa 10 MPOBEJICHHS, OCHOBHA YaCTHHA,
0oOroBOpeHHsI MpoBeaeHOro wmozentoBanHs [299, c¢.45]. Ha erami opieHTarii
CTYIEHTH  OJEpXKYIOTh  3aBJaHHSA MIATOTOBUTHM  KOHCIEKT YypPOKY  ULIOJIO
pPO3B’SI3yBaHHsS €KCIEPUMEHTAIbHUX 3a/1ad, O3HaMOMIIIOIOTHCS 31 3MICTOM 3ajady,
METOAUKOIO TMPOBEACHHS MPAKTUYHUX 3aHAThb, CTPYKTYpPOIO BIAMOBIJIHOIO YPOKY.
Ha npyromy erami CTyJeHTH CKJIaJaiOTh KOHCHEKT ypoky. OCHOBHa 4YacTHHA
MOJISITAa€ B IFPOBOMY MPOBEJEHHI YPOKY: OJAUH CTYJIEHT BUKOHYE pOJIb BUMTEJS, a
pelITa CTyJIeHTIB MIATPYNH — POJib YYHIB. BuuTenap opraHi3oBye NisUIBHICTh YUHIB,
AKl, KOPUCTYIOUUCh IHCTPYKLIEIO MiAPYYHUKA, PO3B’A3YIOTh E€KCIEPUMEHTaJbHI
3ajaul, CkJIaAarwTh 3BIT. OOroBOpeHHS Ta aHali3 MOJEIbOBAHOIO YPOKY
MPOBOJIMTHCS HA 3aKJIIOUHOMY €Talll 3aHATTS.

[TozaayngutopHa poOoOTa CTYIAEHTIB JOIMOBHIOE Ja0OpaTOpHI 3aHATTA 1
nepeadavae: aHaial3 yMOB €KCIIEPUMEHTAJbHUX 3a/lay 31 MIKUIBHUX MiIPYYHUKIB
Ta METOJUYHOI JITEepaTypH; CKJIaJaHHA YMOB E€KCIEPUMEHTAIbHUX 3aJay;
pO3pOOKYy KOHCNEKTIB ypOKIB MPAKTUYHUX POOIT MO0 PO3B’SI3yBaHHS

CKCIICPUMCHTAJIbHUX 3a/1a4.
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JliarHOCTMKAa C(POPMOBAHOCTI  EKCHEPUMEHTAIbHUX yMIHb 1 HaBHUYOK
MaiOyTHIX YYUTENIB XiMil IPOBOJIUTHCS 32 JOTIOMOTH TMEaroriuyHuX TECTIB 3 TEXHIKU
Ta METOJIUKH MIKUTBHOTO XIMIYHOTO eKciepuMeHTy [149].

TakuM YMHOM, CKJIaAHUKAMU EKCIIEPUMEHTAJIbHOI METOJUKH MIJrOTOBKH
MalOyTHIX YYUTEIB XiMii O Oprasizauii Ta NpoBeAEHHS XIMIYHOTO €KCIIEPUMEHTY B
3arajJbHOOCBITHIX HaBYAJIbHUX 3aKjiazax e€: 1) ekcrepuMeHTaabHO-METOANYHI
KOMIIeTeHI1i MalOyTHIX Y4YuTeNiB XiMmii; 2) MOAYyJbHE HABYaHHSA Ta PEUTHUHTOBUMA
KOHTPOJb HAaBYAJIILHUX JOCATHEHb CTYACHTIB; 3) ASUTBHICHHNA MiAXIA — MIOJ0
dbopMyBaHHS EKCIIEPUMEHTAJIbHUX yMiHb 1 HaBHYOK CTYJACHTIB, 4) camocTiliHa
po0oTa CTYIEHTIB 3 METOAMKM 1 TEXHIKM HABYAJIBHOIO XIMIYHOTO E€KCIEPUMEHTY;
5) nemaroriuni TecTH SK 3aci0 JIArHOCTUKU SKOCTI €KCIEPUMEHTAIBHOT IMirOTOBKH
MaiOyTHIX YUUTENIB XIMIi.

BucnoBku 10 posuiny IV

3nificHeHnit  aHalli3  HAYKOBO-METOJUYHOI ¥ MCUXOJOTO-MeJaroriyHoi
JiTepaTypu 3acBiguyye, MO0 MpoOjieMa OHOBJICHHS, BIOCKOHAJICHHS HaBYAJIHHOTO
XIMIYHOI'O E€KCIIEPUMEHTY Ta METOJUMKH HOro BHKOPHUCTAHHS Yy 3arajibHOOCBITHIX
HaBYAJIbHUX 3aKJIa/aX € aKTyaJlbHOIO B TEOPIi Ta MPAKTULIl METOJUKHU HaBYAHHS XIMil.
Ile moB’si3aHO 3 TUM, IO Hapas3l MIKOJAa BUKOPUCTOBYE HOBY KOHUEIMLIIO OCBITH,
KOHILEMIII0 OHOBJIEHHS, BApIaTUBHI MPOrpaMH Ta MiAPYYHHUKH, YUYUTEIb CAMOCTIIHO
BUOMpae 3MicT, OprasizauiiHi ¢GopMH Ta METOAM HaB4yaHHSA. buiblie yBaru
3BEpTAETHCA Ha PO3BUTOK YUHIB, SIKMM PO3TIAJAETHCS K 3arajbHONEAAroriuHe
3aBaaHHs. [IpoBiAHI TONOXKEHHS Teopii PO3BUBAJBLHOTO HABYAHHS 3HAXOIATH
BIIOOpaXk€HHsI y 3MICTI MporpaM Ta MIAPYYHMKIB, 1 PO3BUTOK Y4YHIB B MpoLECi
HAaBYaHHS 3JIMCHIOETBCS 3aco0aMu  KOXKHOTO MpeaMeTy, 30KpemMa ¥ XiMii Ta
XIMIYHOTO €KCIIEPUMEHTY.

VY mporueci AOCAIIPKEHHS! BU3HAYEHO OCHOBHI 3aBJaHHS OHOBJICHHS 3MICTY Ta
METOMKH HABYAIBHOTO XIMIYHOTO €KCIIEPUMEHTY: 1) pO3BHTOK 3ac00aMu XIMIYHOT'O
€KCIIEPUMEHTY OCOOUCTOCT1 y4Hs, MOro MPUPOJHUX 3aJaTKiB, IHTENEKTY, 3aTHOCTI
710 CaMOOCBITH; 2) popMyBaHHS >XKUTTEBOT 1 COIIAIbHOT KOMIETEHTHOCTEH YYHIB, X

€KOJIOTTYHOI KYJIbTYpH, HABUUOK O€3M€YHOT0 MOBOIXKEHHS 3 peYOBUHAMU y MOOYTI Ta
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Ha  BUPOOHMIITBI; 3) po3kpuTTs  3aco0aMM  XIMIYHOTO  €KCIEPUMEHTY
3arajbHOKYJbTYPHOIO 3MICTY XIMIUYHOT HAYKH.

3’sCOBaHO, 110 OCHOBHMMHM HalpsIMKaMH OHOBJIEHHS 3MICTY Ta METOAMKHU
HABYAJIBHOTO XIMIYHOTO €KCIIEPUMEHTY Y 3araJlbHOOCBITHIX HAaBUAJbHUX 3aKIa/aX €:
1) cuHepreTuka Ta TyMaHiTapu3allis;, 2) KOMICTCHTHICHUW Miaxia; 3) HOCHIICHHS
JOCHITHUIILKOT (PYHKI[IT eKCIIEPUMEHTY; 4) B3a€MO3B’ 130K XIMIYHOTO €KCIIEPUMEHTY
1 TEXHOJIOT1i HaBYaHHS.

[lokazaHo, MO CHUHEPreTUYHHM MIAXIA [0 XapaKTEPUCTUKH HABYAIBHOIO
XIMIYHOIO €KCIIEPUMEHTY Jla€ 3MOr'y OOTpYHTOBYBAaTH HOro 3MICT, 1H(opMaliiHi
pKepena Ta «crokw». llormsin Ha XIMIYHMHA €KCHEPUMEHT K HETIHIMHUN 1
HECTaOUIbHMI J1aB 3MOTry HaJaTu NepeBary AOCIHIAHUIBKOMY €KCIIEPUMEHTY.
Oco0nuBICTh JOCHITHULIBKOTO €KCIIEPUMEHTY TOJISATAa€E B TOMY, IO Y4HI CTaBJISIThCS B
Takl yMOBH, 32 SIKUX BOHU MOXYTb 3700yBaTH 3HaHHS MEBHOIO MIPOIO CaMOCTIHHO,
BUKOHYIOUM pgochiau. LliHHICTE #oro B TOMy, HIO0 3a TaKMX YMOB BUKOHAHHS
EKCIIEPUMEHTY CTBOPIOETbCS MIATPYHTS 11 (OPMYBAaHHS B Y4YHIB YMIHHS J0
CaMOOCBITH.

[lokazaHo, 10 TyMaHiTapu3alisi HaBYAJIBHOTO XIMIYHOTO E€KCIEPUMEHTY
nependayae CUCTEMY 3aXOJiB, CHPSIMOBAHUX HA PO3KPUTTS 3arajlbHOKYJIbTYPHOIO
HOro KOMIOHEHTIB.

O3HailOMJIEHHS! YYHIB 3 ICTOPMYHHUM AacClEKTOM XIMIYHOIO €KCHEpPUMEHTY
copusie 30arau€HHIO 3MICTY YPOKIB I[IHHUM HaBYaJIbHUM 1 BUXOBHUM MAaTEpIajoM,
J0TIOMara€e LIKOJISIpaM  3pO3yMITH  3YMOBJIEHICTh YCHIXiB 0araTboxX ranys3ei
Cy4aCHOT0 XIMIYHOTO BUPOOHMIITBA TUMH JOCSATHEHHSIMU y HAYKOBIM CIAJIIUHI, K1
MICTATh (PyHIaMEHTaIbH1 pOOOTH MEPUIOBIAKPUBAYIB-XIMIKIB MUHYJIOTO.

B yMoBax HecTaOUIbHOI €KOJIOTTYHOI CUTYallli, MOMIUPEHHS B COLIyMI PI3HUX
¢$0061i1 0co0AMBOro 3HA4YECHHS HAaOyBa€ HAaBUAJbHUU XIMIYHMM EKCIIEPUMEHT Y
dbopMyBaHHI €KOJOTTYHOI KYJIbTYpH, HaBUYOK O€3MEYHOr0 TMOBOJKEHHS 3
pe4OBUHAMH Y TOOYTI Ta HA BUPOOHUIITBI.

3’scOBaHO, 110 KOMIMETEHTICHUM MiAXIJ A0 Opradizauii Ta HNpOBEIEHHS

HAaBYAJIBHOTO XIMIYHOIO €KCHEpUMEHTY chopusie (OPMYBaHHIO KIHOYOBHX Ta
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MpEeIMETHUX KOMIETEHIIN yUHIB 3 XiMii. B3a€eM0O3B 30K XIMIYHOTO €KCIIEPUMEHTY 3
OCBITHIMHM TEXHOJIOTISIMH Bi0Opakae 0araTOMaHITHICTh MIAXOJIB 10 MPEIMETHOT
OCBITH, 30KpeMa J0 XIMii.

[lokazaHo, 110 OHOBJIEHa METOJMKa OpraHi3alii Ta MPOBEIEHHSA XIMIYHOI'O
EKCIIEPUMEHTY Yy 3arajlbHOOCBITHIX HaBUYaJbHUX 3aKiagax 0Oa3yeTbcd Ha
JOCIIAHUIIBKOMY METOJ1 OpraHizauli JeMOHCTpaliiHuX, J1a00paTOpHUX AOCHIIIB,
NpPaKTUYHUX pOOIT B TMOEAHAHHI 3 JAUQPEPEHLIMOBAHMMHU IHCTPYKUIIMH Ta
71a00paTOPHUM MPAKTUKYMOM T'YPTKOBUX 3aHSTh 3 XIMii.

AHai3 HayKOBO-METOJAMYHOT M TICUXOJIOr0-TIeAaroriyHol JIITepaTypu 3acBiquye,
oo mnpobsemMa NiArOTOBKM MaWOYTHIX YYMTENIB JO OpraHizamii Ta MpOBEICHHS
XIMIYHOT'O €KCIIEPUMEHTY Yy 3arajJbHOOCBITHIX HaBYAJbHHUX 3aK/IafaxX € aKTyaJbHOIO,
OJTHAaK B TEOpIi Ta MPAKTHUIl BOHA 3AJIMIIAE€THCS HEJOCTATHHO BUBUEHOIO.

Metonuka MmiAroTOBKM MalOYyTHIX YYMTENIB 0O Opradizauii Ta MpOBEIEHHS
XIMIYHOI'O €KCHEPUMEHTY Y 3arajbHOOCBITHIX HaBUaJbHUX 3aKiiagax 0a3yeTbcs Ha
MOCUJIEHHI TPO(ECIHHOr0 CHpSAMYBaHHS HABYAIBHOTO TMPOILECY 3 METOIUKH
HaBYaHHS XiMIi, LUIECIPIMOBAHOIO (OPMYBAHHS BIANOBIIHUX YMIHb CTYJEHTIB 1
BUCBITJIIOE TEOPil0 ¥ NPAaKTUKYy HaBYaHHS CTYJEHTIB OPraHi3oBYBaTH, MPOBOJMTH
XIMIYHUNA €KCIEPUMEHT Ta 3A1MCHIOBATH KOHTPOJILHO-OLIHHI i1 3a WOro XOJIoM 1
pe3ysbTaTaMH.

3’s1cOoBaHO, 10 3MICT MIATOTOBKM MAaWOYTHIX Y4YMTENIB XiMIi 0 opraHizaiii i
MIPOBEJICHHS XIMIYHOIO EKCIEPUMEHTY Yy 3arajbHOOCBITHIX HaBYaJIbHUX 3aKjagax
CKJIAJa€ CYKYMHICTh TEOPETHUYHUX 3HAHb, MPAKTUYHUX YMIHb 1 HABUYOK, SIKUMU
MalTh OMAHyBaTH CTYACHTH Yy BUIIl. 3MICTOBHA YaCTHHA BKJIIOYAE Takl
B3a€MO3B’s13aH1 OJIOKU: 1) BUBUEHHS TEOPETUUYHMX OCHOB METOAMKM 1 TEXHIKH
HIKIJTBHOTO XIMIYHOTO €KCIEPUMEHTY; 2) (OpMyBaHHS €KCIIEPUMEHTAJIbHUX YMIHb 1
HAaBUYOK; 3) pO3BUTOK yMiHb TpaHC(HOpMYBAaTH HaOyTI 3HAHHS B IIKUIbHY IPAKTUKY.

[lokazaHo, 110 METOIO E€KCIEPUMEHTAIbHOT MIATOTOBKA MAaHOYyTHIX y4YWTENIB
XiMii € popMyBaHHA iX KOMIIETEHLIH LI0J0 OpraHi3alii Ta MPOBEAEHHS XIMIYHOIO
€KCIIEPUMEHTY Yy 3arajilbHOOCBITHIX HaBUYaJbHUX 3aKiajgax. ExcnepruMeHTanbHO-

METOJMYHI KOMIETEeHI[li MalOyTHIX YYMTENIB XIMIi pPO3yMIEMO $K IHTETPOBAHY
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3IaTHICTh CTYACHTIB 3aCTOCOBYBAaTH (haXxoBi, IMCHUXOJOTO-TEJAroriudi, METOJNYHI
3HaHHS Ta BMIHHS ILIOJO OpraHizaulii 1 MPOBEAEHHS XIMIYHOTO EKCHEPUMEHTY Y
3arajJlbHOOCBITHIX HaBYAJIbHUX 3aKiagax. KoOMIIOHEHTaMHM KOMIETEHIIH €:
1) moTuBaNifiHMit,;  2) 3HaHHEBUWH;  3) misbHicHMA.  Kpurtepil  omiHIOBaHHS
KOMITETEHI1H BIANOBIAAIOTH X TPUKOMIIOHEHTHIH CTPYKTYpi, a piBHI C(hOPMOBAHOCTI
— YOTUPUPIBHEBOMY MIJIXO/ly: HU3bKUH, CEpE/IHIN, JOCTATHIA, BUCOKHA.

BuokpemiaeHo  eKCIEpUMEHTAIbHO-METOJANYHI  KOMIETEHIlT  MaiOyTHIX
YUHUTENIB XiMIi: THOCTUYHO-METOANYHI, KOHCTPYKTUBHO-METONYHI, OpraHizaliiHo-
METO/IMYHI1, KOMYHIKaTUBHO-METOANYHI, pe()IEKCUBHO-METOANYHI.

Metonuka MiArOTOBKM CTYAEHTIB JO OpraHizaiii Ta MpPOBEIEHHS XIMIYHOIO
eKCIIEpMMEHTY Yy 3arajbHOOCBITHIX HABUAJIBLHUX 3aK/IaJaX € IMOJIKOMIIOHEHTHO. li
CKJIAQJHUKAMU €: €KCIEPUMEHTATIbHO-METOAMYHI KOMIIETEHIIll; MOAYJIbHE HAaBYaHHS
Ta PEUTUHTOBUN KOHTPOJb HABYAIBHUX JIOCATHEHb CTYJICHTIB; MISUIbHICHUW MiIX1]
110710 GOpMyBaHHS E€KCIEPUMEHTAIILHUX BMIHb Ta HABUYOK CTYJCHTIB;, CaMOCTiiiHa
po0oTa CTYIEHTIB 3 METOAMKM 1 TEXHIKM HABYAJIBHOIO XIMIYHOTO E€KCHEPUMEHTY;
MeJaroriyHi TeCTH $K 3aci0 J1arHOCTHKU SIKOCT1 €KCIEPUMEHTATBHO1 MiITOTOBKU
MaiOyTHIX YYUTENIB XIMII.

@dopMyBaHHS BMiHb, €KCIEPUMEHTATIBHO-METOANYHUX KOMIMETEHII MalOyTHIX
YUMTENIB XIMIT 100 OpraHizauii Ta MPOBEJEHHS XIMIYHOIO E€KCIEPUMEHTY Yy
3arajibHOOCBITHIX HaBYAJIbHUX 3aKiajgax 0a3yeTbcsi Ha TEOpii MOETanHOro (hopMyBaHHS
PO3YMOBUX /1M, BAKOPUCTAHHI METOJIIB &JITOPUTMI30BAHOTO HaBYaHHSI, MEIaroriYHOro
MPOEKTYBaHHS, IPOBOTO MOJICITFOBAHHSL.

VY pesynbTari JOCHIIKEHHS 3a3HAYEHUX MUTaHb TOCTaja HEOOXIAHICTh
3’dCyBaTH, K BIJIMBA€ OHOBJIEHHS METOAMKU 1 TEXHIKM HABYAJIbHOTO XIMIYHOIO
€KCIIEpUMEHTY Ha PIBEHb HABYAJIbHUX JOCSATHEHb YYHIB 3 XiMii, Ha (OpMyBaHHs
EKCTIEPUMEHTAIBHUX yMIHb, HAaBUYOK MaWOyTHIX BYMTENIB IIOJI0 OpraHizamii Ta
MPOBEJICHHS XIMIYHOTO €KCIIEPUMEHTY Y 3arajlbHOOCBITHIX HaBYAJIbHUX 3aKJIaJaX.

ToMy HacTymHUM 3aBAaHHSM  HAlIOr0 HAyKOBOrO  TMOIIYKY  CTajo
EKCIIEpUMEHTAIbHE  JIOCHIIKEHHs e(EeKTUBHOCTI METOAMKM Oprasizamii Ta

MPOBEJICHHS XIMIYHOTO €KCIIEPUMEHTY Y 3arajlbHOOCBITHIX HABYAJIBbHUX 3aKJIaJaX.
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PO3/ILI V
JTOCIITHO-EKCIEPUMEHTAJIbHA TTEPEBIPKA
E®EKTUBHOCTI OHOBJEHOI METOJUKH XIMIYHOT'O
EKCIIEPUMEHTY B HABYAJILHOMY ITPOILIECI 3 XIMI{
Y 3ATAJIBHOOCBITHIX HABYAJILHUX 3AKJIAJIAX

VY nponect AOCAIIHKEHHST MU HaMarajiucs 30CepeauTH HayKOBHM MOIIYK 1100
3’sCyBaHHA €(DEKTUBHOCTI OHOBJIEHOT METOJMKH 1 TEXHIKM XIMIYHOIO €KCIIEPUMEHTY
y 3arajbHOOCBITHIX HaBYaJIbHUX 3akiagax. Ham mnenaroriyHuil eKcrepuMeHT
0a3yeTbcsi Ha MPUNYILIEHHI, [0 PIBEHb HABUYAJbHUX JIOCATHEHb, C(POPMOBAHOCTI
€KCIIEpUMEHTAIbHUX yMIHb 1 HAaBUYOK 3 XiMIi, Mi3HABAJIbHUX IHTEPECIB B YYHIB
3arajJbHOOCBITHIX HAaBYaJIbHUX 3aKJaiB MIJBUIIYETHCS, SKIIO OpraHizamio i
MPOBEJICHHS XIMIYHOTO €KCIEPUMEHTY 3/1HCHIOBATH 32 OHOBJIEHOK METOUKOIO, 1110
COpsIMOBaHa Ha PO3BUTOK Y4HIB, BUSIBJIEHHS 1X TBOPUYMX 3A10HOCTEH, OCUJICHHS B
HAaBYaHHI XIMIi JIOCHIIHHULIBKOTO MIAXOAy, Ha (POPMYBaHHS 3arajibHOi KYJIbTypHU
0COOHUCTOCTI, 3I0POBOTO CIIOCOOY KUTTS.

VY oMy po3auIi ONMKCaH1 XiJ] Ta €Tany MPOBEICHHS MeAaroriyHOro JOCTIHKSHHS,
pe3y/ibTaTl  JIOCIIIHO-€KCIIEPUMEHTAIbHOI ~ MEPEBIPKM  €(DEKTUBHOCTI  OHOBJIEHOI

METOAMKH XIMIYHOTO €KCIIEPUMEHTY Y 3arajlbHOOCBITHIX HABYAJIbHUX 3aKJIagax.

5.1. Xix Ta eTanu npoBeeHHA MeAaroriTHOro A0CIiKeHH

[legaroriune IOCHIIKEHHS MPOBOAMIOCH MpOTAromM maike 30 pokiB, Horo
YMOBHO MOHAa MOJIUTUTH Ha YOTUPH €Tald HAYKOBO-TIEAArOriyHOro MOIIyKY.

Hepwuin eman (1982-1988 pp.) — aHaTITHKO-KOHCTATYBaJbHUH, MPOTITOM
SAKOTO BHMBYABCSA CTaH JOCIIKYBAHOI MpoOJieMH B MPaKTULI 3arajlbHOOCBITHIX
HAaBYAJIbHUX 3aKJIaJiB, 3/1MCHIOBAJIOCh BHUBYEHHS CTAHOBJIEHHS Ta PO3BUTKY
HAaBYAJIBHOTO XIMIYHOTO E€KCHEPUMEHTY y METOIUIl HaBYaHHS XIMii, BHBYajacs
HAyKOBO-TI€JIaroriyHa, ICUXOJOriyHa, METOAMYHa Jitepatypa. JlocmimxyBanoch
MUTAaHHS CTAaHy €KCIEPUMEHTaIbHOI MIArOTOBKM MaWOyTHIX BYMUTENIB XIMIi,

MIPOBOJIMIIOCS TEOPETUYHE OOTPYHTYBAaHHS MPOOJIEM.
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Jpyzuit eman (1989-1999 pp.) — nomykoBuil. Y 1eil mepioa BH3HAYATHCS
00’€KT, TpeaMeT, MeTa, TinoTe3a, 3aBJaHHS Ta HEOOXIAHI METOIU JOCTIIKEHHS,
CTBOPIOBAINChL Ta  OOIPYHTOBYBAJIMCS HOro  KOHIIENTYallbHI  IOJOXCHHS,
po3poluisiiacst mporpama Ta METOJAMKA JIOCTIIKEHHS; MPOJIOBXKYBAIOCS BHUBYEHHS,
aHaii3 Ta y3arajJbHEHHS JKEpesbHOI 0a3M 1 MepBUHHA 0OpoOKa oJepKaHUX JAHMX;
TPUBaB  aHali3  NPAKTUKM  3aCTOCYBAaHHA  XIMIYHOTO  €KCHEPUMEHTY y
3arajibHOOCBITHIHM IIKOJ1 3 METOIO PO3POOKHU KOHIIETIIIT OHOBJICHHS 3MICTY, METOJUKH
1 TEXHIKM HABUYAJbHOTO EKCIEPUMEHTY 4Yepe3 IMOCWICHHS MHOro mNpakTUYHOIO
CIPSIMyBaHHS; PO3po0Isiiaacs METOAUKA MIATOTOBKA MalOyTHIX y4MTENIB XiMii J0
oprasizailii Ta NpPOBEIEHHS XIMIYHOTO €KCHEPUMEHTY Yy 3arajbHOOCBITHIN IIKOJI;
CTBOPIOBAJIMCS  €KCHEPUMEHTAJIbHI  Marepianu, anpoOyBaJMCh  MIATOTOBJIEHI
HaBYaJIbH1, HAYKOBO-METOAMYHI MOCIOHUKHU JIJISl CTYJI€HTIB T4 BUUTEINIB.

Tpemin eman (2000-2005 pp.) — dopmyBanbHuA. Y 1eld mepion
3MIACHIOBANAach TMEpeBipKa TINOTE3W Ta EKCIEPUMEHTAIBHO JOCTIIKYBaslach
€(EeKTUBHICTh OHOBJICHOI METOAMKM 1 TEXHIKM HABYAJIBHOTO  XIMIYHOIO
EKCIEPUMEHTY Y 3araJibHOOCBITHIM TWIKOJI, METOJUKHU MIATOTOBKHM MalOyTHIX
YUMTENIB XiIMIi J0 opraHizamii Ta NPOBEIECHHS XIMIYHOTO €KCHEPUMEHTY Yy
3arajbHOOCBITHIH IIKOJI.

Yemeepmuu eman (2006-2011 pp.) — KOpUTryBajdbHO-y3arajibHIOBaJIbHUH.
Ha upomy eranmi o0poOJssiauch, CUCTEMaTHU3YBajJuCh U  y3arajibHIOBAJIUCH
pe3yJbTaTH TEOPETUYHOI'O aHadi3y Ta JOCHIIHMUIIBKOI pOOOTH; KOpUTryBaiach
METOJIMKa HABYAJIBHOTO XIMIYHOI'O EKCIIEPUMEHTY; MPOBOAMBCS INEJaroriayHui
€KCIEPUMEHT Yy 3arajbHOOCBITHIX IIKOJAaX 3 METOK YTOYHEHHS OKpPEeMHUX
NpUAOMIB HaBYaHHS Ta OJEpXaHHS BIPOTIIHUX JAaHUX; KOPUTYBaJIaCh METOJMKA
MIATOTOBKM MalOyTHIX y4MTENIB XiMii A0 OpraHi3auii Ta MpPOBEAEHHS XIMIYHOTO
EeKCIEPUMEHTY y 3araJbHOOCBITHIX HaBYaJIbHUX 3aKjiaZax; MPOJOBXKYBaJIaACh
anpoOarlis MiATOTOBJIEHUX HaBUYAJIbHUX HAYKOBO-METOJMYHUX TNOCIOHUKIB JIJIs
CTYJCHTIB Ta BYHUTENIB; (POpPMYITIOBAINUCH 3arajibHi BUCHOBKM Ta MEPCIEKTUBHI

HampsIMKH JTOCJIIKEHHS;, 3aBepliyBajiocsi odOpPMIICHHS pe3yibTaTiB HAyKOBOTO
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OOCHIKEHHSI; 3A1MCHIOBAJIOCS JiTepaTypHe O(OpMIIEHHS TEKCTy MOHorpadii,

PYKOMUCIB ucepTailii Ta apTopedepary.

5.2. Pe3yabTaTH A0CTIAHO-eKCIIEPUMEHTAIBHOI NepeBipKH e(peKTUBHOCTI
OHOBJICHOI METOAUKH XIMIYHOI0 EKCIIEPUMEHTY B HABYAJbHOMY Ipoueci 3 Ximil
y 3arajibHOOCBITHIX HABYAJIbHUX 3aKJIaJaX

MeTtoto ekcriepuMeHTaIbHO1 poO0TH OYII0 MIATBEPAXKEHHS JOCTILAHUM ILISIXOM
€(EeKTUBHOCT1 OHOBJIEHOT METOJMKHU XIMIYHOTO €KCIIEPUMEHTY Yy 3arajbHOOCBITHIX
HaBYaJIbHUX 3aKIagax.

KoHcraTyBanbHUll etan AOCHIIKEHHs nependavan 3’ sICYBaHHs CTaHy 3HaHb Ta
BMiHb Y4HIB 3 XiMii. Bi# npoBoauBcs 3 yunsimu 8-11 kiaciB. Y HbOMY B35JI0 y4acTb
Mmaiixe 400 yuniB. Takoi KUTbKOCTI pECIIOHJEHTIB 1OCTaTHRO JJIS TOTO, 11100 CepeaHe
apudMeTHUUHE HE BIIXWISAIOCH OUIbI, HIXK Ha 5% BiJ ICTOTHOTO MaTEMaTUYHOIO
OYIKyBaHOTO pe3yJbTaTy Ha piBHI 3Hauymocti 0,95 [192; 249].

BuBuaBcs craH HaBYaJIbHUX JOCATHEHb YYHIB 3 XIMil. Y JOCHIIKEHHI Opanu
yuacTh yuHi 8-11 kinaciB. Pe3ynbratu 1ociiikeHHs HaBeleHl B Ta0d. 5.1.

Tabnuys 5.1.
PiBHi HAaBYaJIbLHUX JO0CATHEHb 3 XiMil y4HiB 8-11 kiacis

34 JAHUMHU KOHCTATYBAJBHOI'O €TaIly )IOC.]'Ii)I)KeHHﬂ

Kareropii — PiBH1 HaBUAJILHUX JIOCATHEHb, YUCIIO, %0 YUHIB

Kiacu | IloyaTkoBHI Cepenniit JloctatHii Bucokuii

8 xmac  (N=390; 26 172 153 39
100%) 6,67 44,10 39,23 10

9 kmac  (n=390; 24 181 150 35
100%) 6,15 46,42 38,46 8,97

10 kmac  (n=390; 20 173 171 26
100%) 5,13 44 36 43,84 6,67

11 kmac  (n=390; 17 167 175 31
100%) 4,36 42,82 44 87 9,95

Amnani3z Tabn. 5.1. mokasye, 10 MepeBakHa OUIBIIICTh OOCTEKEHUX YUHIB
3aCBOIIM HABYAJIBHUI MaTepiaJl Ha CepeAHbOMY Ta JOCTaTHbOMY piBHI: 8 Kiac —

83,33% (44,10% + 39,23%), 9 xiac — 84,88% (46,42% + 38,46%), 10 knac — 88,2%
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(44,36% + 43,84%), 11 xmac — 87,69% (42,82% + 44,87%). Taxkuii piBeHb
HaBYAJIbHUX JIOCATHEHb YYHIB 3 XIM1l CHOHYKA€ JI0 MOIIYKY €(DEeKTUBHIIIOI METOAUKU
HAaBYaHHS, METOJIB Ta MNPUUOMIB HABUYaHHA, SKI O CTUMYJIIOBAJIM Mi3HABAIbHY
TISUTBHICTh Y4YHIB, a BIANOBIIHO CHOPHUSUIM O TMOJIMIIEHHIO SKOCTI HAaBYAJIbHHUX
JIOCSTHEHb IIKOJSPIB, IO MW HaMaraiaucs 3poOMTM Ha HACTyIHOMY e€Talli
JOCHIIKEHHS.

Ha nowykosomy emani HaykoBOrOo AOCHIJPKEHHS BIAMOBITHO 10 poOoYOi
rinoTe3u po3poOlJsijiack OHOBJIEHA METO/IMKA OpraHizallii 1 IPOBEJACHHS HABUAJIbHOTO
XIMIYHOT'O €KCHEepUMEHTY, sika 0a3yeTbcsi HAa MOCWIEHHI WOro JOCHIAHUIBKOIO
xapaktepy. Po3poOisiiach mporpamMa Ta METOAUKA JOCIHIJKEHHS, CTBOPIOBAIUCH
€KCIIEpUMEHTAIbHI MaTepiallH.

[lomykoBi MOCHIIKEHHS CHPSAMOBYBAJIMCh Ha 3abe3nedeHHs e(EeKTHBHOCTI
JEMOHCTpPAUIMHUX JOCHIAIB 3aJieKHO Bl METOAY iX mpoBeieHHs. Tak, BUBYEHHS
XIMIYHUX  BJIACTUBOCTEH Cyib(paTHOI KHUCIOTH JOCIIKYBAJIOCh 3a JIBOMA
BaplaHTaMu: JOCIIJHUM METOJOM Ta UIocTpaTUBHUM. Criepily — Ha OCHOBI 3HaHb
PO 3arajbHi BJIACTUBOCTI KUCJIOT. 3a UIFOCTPAaTUBHUM METOJOM BUMTEIb Pa3oM 3
VUHSIMU pO3IJISIIaB  BJIACTUBOCTI CyJAb(ATHOI KHCIOTH, 3alUCyBaJd PIBHAHHS
peakIlii, a moTiM JEMOHCTPYBAIH JOCII/IH.

3a JOCHITHUM METOJIOM IICHS aKTyajli3alili OMNOPHUX 3HaHb NP0 3arajibHI
BJIACTUBOCTI KUCJIOT Y4YHI BUCYBaJIU T'1IIOTE3H PO BIACTUBOCTI CYIb(PATHOT KUCIOTH, SIK1
NEePEeBIPSUTUCS BIAMOBITHUMHU JIEMOHCTpaLIiHUMU nociigamu. Ha ocHOBI criocTepexeHb
YUHI1 3alMCYBaJU PIBHSAHHA peakiiii, B 000X BUIMAJKaX BUPAXaJIH iX Y HOHHUX (opmax.
Tak camo B 000X BUNaAKax MICJs BUBYECHHS 3arajlbHUX BJIACTUBOCTEH CYNb(AaTHOT
KUCJIOTH, XapaKTepHUX [UIs KHUCIOT, pO3MIAaiucs crenu@iuHi BIACTUBOCTI —
OKHMCHEHHSI METaJliB KOHIEHTPOBAHOIO CYJIb(PaTHO KUCIOTOIO.

B 000x Bumagkax npoBOAUIIOCS y3araJlbHEHHS 3HaHb PO XIMIYHI BIACTUBOCTI
cyabdartHoi kuciIoTH. YUepe3 THKIEHb MICAS BHUBYEHHS 1i€i TeMHU MPOBOAMIIACS
KOHTPOJIbHA POOOTA 3 TAKUX MUTAHb:

1. 3 sxuMU 3 mepeNiyeHuX PEYOBUH B3aEMO/IIE€ pO3BE/eHA CyJib(paTHA KUCTOTA:

LIMHK OKCHJ, a30T, Kajiid kapOonart, cyiabdyp(lV) okcua, HaTpiil rigpokcum,



249
aNOMIHIN, MiAb. HanmuimiTe piBHSAHHSA MOXJIMBHUX peaklid W BUpa3iTh iX y HOHHHUX
dbopmax.
2. Hanumiite piBHSHHS peakilli MiXK MIAAI0 1 KOHIIEHTPOBAHOK CYJb(aTHOIO
KHCJIOTOIO, 3a3Ha4YTE OKHCHHK 1 BITHOBHUK.
3. VY 1BOX mpoHyMepoBaHUX MpoOipkax € cyibdarHa 1 XJIOpUIHA KUCIOTH. SK
PO3PI3HUTH, B SKii mpoOipli sgKa KUcaoTa?
Pe3ynbpTaTi KOHTPOJIBHUX POOIT MoJaH1 B Tad. 5.2.
Tabnuys 5.2.
Pe3yibTaTH HABYAJIBHHUX JOCATHEHb YYHIB 11010 BUBYEHHS BJIACTHBOCTENH
CyJb(aTHOI KUCJIOTH 32J1€2KHO Bil METOy IPOBEICHHS

AeMOHCTpANiiiHUX TOCTiTiB (MOMIYKOBHU eTan q0CTiIzKeHHs])

Pe3ynbpTaTi HaBYAIbHUX JIOCSATHEHb YUHIB, YUCIIO, % YUHIB
A ImtoctpatuBHMl METO Jlocmi THUIIBKHIT METO/
=
2 E Kinbkicts yuHiB Biacotku (%) Kinbkicth yuHiB Biacortku (%)
A | A
>§ 1 - - - —
S 6 1,53
= _ _ ’ B _ _ _
§ 2
=13 6 1,53 - -
4 10 2,55 3 0,76
=
Z|5 | 49 103 125 | 26,27 14 51 354 | 12,91
Q
6| 44 11,22 34 8,61
7 92 23,47 94 23,8
=
Els| 71 210 | 1812 | 5358 | g0 237 | 20,25 | 600
=
Slo| 4 11,99 63 15,95
10 38 9,69 54 13,67
E 11| 27 73 | 680 | 1862 [ 33 | 107 | ggp | 27,09
Q
g |12 8 2,04 15 3,8
Pazom 392 100 395 100

AHaniz gaHux Ta6n. S5.2. CBIAYUTH TPO Takl pPe3yJAbTaTH MOIIYKOBOTO

€KCIIEPUMEHTY:
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1. YuHi, K1 BHUBYQJIM BJACTUBOCTI CYJIb(ATHOI KHUCIOTH METOJIOM
JOCHIHOTO  JE€MOHCTPALlIMHOTO EKCHEPUMEHTY, JOCSIIJIM BHUIIOTO  PIBHSA
HaBYaJIbHUX JOCATHEHb Y NOPIBHAHHI 3 YYHAMH, 110 BUBYAJIM BIACTHBOCTI
METOJIOM UIIOCTPATUBHOIO JIEMOHCTPALIHOIO eKkcnepuMeHTy. Tak, 3a yMoOB
3aCTOCYBaHHS JOCJHIIHULBKOTO JI€MOHCTPAI[IMHOTO €KCHEePUMEHTY KIUIbKICTh
Y4YHIB 3 BHCOKMM pIBHEM HaBUAJIbHUX JOCITHEHb ckiagae 27,09%, a
imrocTpatuBHoro — 18,62%.

2.60% yuHIB, sKI HaBYaJUCA 32 JIOCHIJHUUBKUM METOJIOM, 3aCBOLIU
HaBYAJIBHUI MaTepiai Ha JOCTaTHBOMY PiBHI, TOAl SIK 1I€M MOKa3HUK JJI YYHIB, SIKi
HaBYAJIKCS 32 UTIOCTPATUBHUM METOJIOM, ckianae 53,58%.

3. Bonnouac 26,27% y4HIB, fKI HaBYAJIHNCS 3a UIIOCTPATUBHUM METOJIOM,
3aCBOIIM HaBUYaJbHUN Marepial Ha CEpeHbOMY pPIBHI, TOAl K 1€l MOKa3HUK MJis
VUHIB, sIK1 HABYAJIUCS 3a JIOCHITHULIBKUM METO/I0M, ckiagae 12,91%.

4.1,53% yuHIB, sKi BHBYaJIM BJIACTUBOCTI CyIb(hAaTHOI KHUCJIOTH 3a
UTIOCTPaTUBHUM METOJIOM, 3aCBOLJIM HaBYaJbHUN MaTepial HA MOYAaTKOBOMY pIBHI,
TOJ1 SIK y4HI1, SIKI HABYAJIMCS 33 AOCHIIHUIBKUM METOJ0M, TAKOTO PIBHA HAaBYAIbHUX
JOCSITHEHb HE MOKAa3aJIH.

Bumi pe3ynbrath  HaBYalbHUX JOCSITHEHb YYHIB II0JAO BHUBUYEHHS
BJIACTUBOCTEN CyNnb(paTHOI KUCIOTH METOJIOM JOCIIJHOTO JE€MOHCTPALiiHOIrOo
EKCIIEPUMEHTY MOKHA MOSICHUTU THUM, 1110 LI€M METOJI 103BOJIsI€ Kpallle pO3B’sI3yBaTu
3aBJAaHHS PO3BUTKY TBOpPYMX 3110HOCTEH Yy4HIB, BHMXOBaHHSA iX AaKTUBHOI
CaMOCTIMHOCTI, CHpHUs€ MIABUILICHHIO 3arajlbHO1 PE3yJIbTATUBHOCTI HAaBUaHHS XIMii
[250, ¢.75].

OTxe, NOCIIAHUALbKAN METOJ JeMOHCTpalii  e(eKTUBHIIIUN 3a
UTIOCTPaTUBHUM.

[loganpmi mnomyku Oyiau cOpsIMOBaHI Ha MEpPEeBIPKY €(EKTUBHOCTI
nudepeHniioBaHUX 1HCTPYKIINA M1 Yac BUKOHAHHA Ja0OpaTOPHUX MPAKTUUYHUX
po6it. JludepenmiiioBani I1HCTPYKIlI CKJIagalu Tak, 100 BOHU BIAMOBIIAIH
OOCHIAHULIBKOMY, €BPUCTHUYHOMY 1 PENpOJYKTUBHOMY pPIiBHSIM C(OPMOBAHOCTI

Mi3HABAJIBHOI MISJIBHOCTI Y4YHIB 1 3ajydald BCIX YYHIB J0 JOCIITHUIIBKOT
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nisuibHOCT1 [184, c¢.11]. YuH1 camocTiiiHO BHOUpPaIOTh HEOOXiJHUI BapiaHT
IHCTpyKIIi (TogaTtok B).

JlocnimkeHHs] IPOBOAMIIM IT1J1 Yac MPakTUYHOI poOoTH «/[00yBaHHS aMOHIaKy 1
nocainu 3 HUM» B 10 knact (monarok B. Inctpykinis B.3).

Yepe3 TuxACHb MICAS MPOBEAEHHS NPAKTUYHOI poboTH Oyna mnpoBeaeHa
KOHTpPOJIbHA POOOTA 33 TAKUMHU MUTAHHSAMH.

1. Sk noOytu amoHniak y 1abopatopHux ymoBax? CKJIacTH pIBHSHHS peakxilii.

2. OnumniTe (13U4YHI BJIACTUBOCTI aMOHIaKY.

3. 300pa3iTh piBHAHHSIM B3a€MOJ1I0 aMOHIaKy 3 BOJIOIO. SIK1 BIACTUBOCTI — KUCJIOTHI1
Y1 OCHOBHI — MPOSIBIISi€ PO3UUH aMOHIAKy y BOJI1?

4. CxnazaiTh pIBHSHHS peakiiil B3aeMOjll aMOHIaKy 3 KHCIOTaMH: a) XJIOPUJIHOIO;
0) cynbdaTtHOO0. Ha3BiTh YyTBOpPEH1 NPOAYKTH.

Pe3ynbTatl mnocnigKeHHs HaBeaeH1 B Ta0. 5.3.

AHaniz gaHux Ta6a. 5.3. CBIQUUTH TPO Takl pe3yJbTaTH MOIIYKOBOTO
€KCIIEPUMEHTY:

1. VuHi, sKi BHUKOHYBaJlM MPAKTHYHY poOOTYy 3a audepeHuiioBaHUMU
IHCTPYKIISIMU, JOCSTJIM BHILOTO PIBHA HAaBYAJBHHUX JOCSITHEHb B MOPIBHSHHI 3
VYHSIMH, 110 BUKOHYBalM JOCIIIM 3a IHCTPYKIIIMHM MiApy4yHuka. Tak, 3a ymoB
3aCTOCYyBaHHS JIU(EpeHUINOBaHUX IHCTPYKUIA KUIBKICTh Y4YHIB, HaBYaJIbHI
JIOCSITHEHHS SIKUX BIJINOBiaid BUCOKOMY PpiBHIO, ckianae 19,85%, a 3a ymoB
3aCTOCYBaHHS IHCTPYKIM nmigpyyHuka — 10,83%.

2. 51,4% yuHiB, Kl BUKOHYBaJIM IMPAKTUUHY poOOTY 3a AudepeHIIHOBaHUMU
IHCTPYKI[ISIMU, 3aCBOIIM HAaBYAJIbHUN Marepiald Ha JOCTAaTHBOMY PiBHI, TOAl K LEeH
MOKa3HUK JUIsl YYHIB, SIKI BHKOHYB&JIM TNPAKTHUYHY pPOOOTY 3a IHCTPYKLISAMU
niapy4yHuka, ckiuagae 39,03%.

3. Bognouac 44,09% yuHIB, $Ki BUKOHYBaJM MpakTU4YHI poOOTH 3a
IHCTPYKIISIMU MIJIPyYHUKA, 3aCBOLIM HABYAJIBHUM MaTepial Ha CEpPeIHbOMY pIBHI,
TOAl SK IIed TMOKAa3HUK Il Y4YHIB, $KI BHUKOHYBaJM TMPAaKTUYHYy poOOTYy 3a

audepeHiiioBaHUMU IHCTPYKIIAMH, ckianae 28,75%.
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Tabnuys 5.3.

Pe3y.111>TaTn HaBYAJIBbHUX JOCATHCHD y‘-lHiB 100 BUBYCHHA I[OﬁyBaHHﬂ

Ta BJACTHUBOCTEl aMOHiaKy B JIa0OpaTOPHUX YMOBaX

(MouryKkoBHii eTan A0CiIKeHHs )

Pe3ynbTaTi HaBYANBHUX JIOCSATHEHD YYHIB, YMCIIO, % YUHIB
JudepeniiiiioBani iHCTPYKIIiT [HCTpyKIIT MigpyYHHKA
= =
E 5 Kinpkicts yuHiB Bincotku (%) Kinpkicts yuHiB Bincotku (%)
= 1 - - - -
S
m
g 2 _ - _ - _ 24 _ 6,05
<
=N
= | 3 - - 24 6,05
4 30 7,63 40 10,08
=
(]
o,
3 6 54 13,74 83 20,91
7 41 10,43 28 7,05
b
Z 18| 105 202 2672 | OSL4 85 155 21,40 | 39.08
E
Q
= |9 56 14,25 42 10,58
10 31 7,89 21 5,29
5=
S |1 29 78 7.38 19,85 16 43 4,03 10,83
o
o
£ | 12 18 4,58 6 1,51
Pazom 393 100 397 100

4.6,05% yuHIB, AKI BHMKOHYB&JIM MPAKTUYHY pOOOTY 3a IHCTPYKUIAMHU

NIAPYYHUKA, 3aCBOLIM HABYAJbHUNA MaTepial Ha MOYAaTKOBOMY PIBHI, TOJI SIK y4HI,

AK1 TpaioBaid 3a JudepeHUIHOBaHUMU THCTPYKLISIMU, TAKOrO PIBHS HAaBYAIbHUX

JOCATHCHBb HC ITOKa3aJIn.

OTxe, BUKOPUCTAaHHSA AU(PEPEHIIHOBAaHUX IHCTPYKUIA 100 BHUKOHAHHS

MPaKTUYHUX POOIT OUIBIIT €PEeKTUBHE 3a THCTPYKIIIT NIAPYYHUKA.

Meta popmysanvrozo emany Oocniodxcenns mojisrae y: 1) BOpOBaKCHHI Y

HaBYAJIbHUIA MpOLIEC OHOBJIEHOI METOJMKMU OpraHizalii Ta MNpPOBEIEHHS XIMIYHOTO

EKCIIEpUMEHTY,

COPSIMOBAHOTO Ha TOCWJICHHA WMOr0 JOCHITHHUIIBKOI

yHKwii;



253
2) BU3HAYCHHI BIUTMBY PO3pOOJICHOT METOJIMKH HA PIBEHb 3HaHb T4 YMiHb YUHIB 3 XiMil]
3) KOpEeKIIisi METOMKH OpraHizallii i MPOBEICHHS XIMIYHOTO €KCIICPUMEHTY.

XapaKkTepHOI0 PHUCOI0 MEJAroriyHOro eKCHepuMEHTy Oyia HOro HUKIIYHICTb.
YpoaoBk Nepioro poky JOCHIKYBaJIM HaBYAaHHS XiMii y4HIB 8-X KJIaciB, 1 3 HUMHU
OymyBaBcsi eKcrepuMeHT. [IpoTaroM Opyroro poky CHOCTEPEXKEHHS BEJIHUCS 3a THUMH
CaMHMMH YYHSIMH, aJie TIepeBEACHUMU y 9-1 Ki1acu, a 10 HUX JOAAaBaJIUCs yYH1 HOBUX 8-X
KJaciB 1 T.4. Y XOZ1 NOJANbUIOr0 €KCIEPUMEHTY Yepe3 3MIHY MICISl HABYAHHS 3HAYHOT
yactunu yuHiB 10-11 knaciB (monan 20-30%), cyTTeBOi poTallii Ta YUCEIBHOTO CKIIaay
KJAQCHUX KOJIEKTHBIB MM BIIMOBWJIMCH BIil TPOBEACHHS CTATUCTUYHOI OOPOOKH
OJIEpaHMX PE3yJbTaTIB y JaHUX Kiacax. TOMy CTaTUCTUYHI OOYMCIIEHHS MPOBOJIMIN
TUIBKM 7151 mKoJsApiB 8-9 kiaciB. Y (popMyBallbHOMY €KCIIEPUMEHTI B3sUIM Yy4acTh
npu6sn3HO 1o 400 y4HiB KOHTposIbHUX 1110 400 y4YHIB €KCTIEPUMEHTAIBHUX KIIACIB.

VY mpoueci AOCHIPKEHHS BU3HAYAJIMCh OCHOBHI KpUTEpPIi Ta MOKA3HUKH, 3a
SAKUMU NIEPEBIPsIIACh MeAaroriuia e(heKTUBHICTh OHOBJIEHOT METOJIMKH OpraHi3auii Ta
MPOBEJICHHS HABYAJbHOTO XIMIYHOTO EKCHEPUMEHTY: 1) HaBYaJibHI JOCATHEHHS
(piBeHb HABUYAJIILHUX JOCSTHEHb — IMOYATKOBUM, CEpeaHId, JOCTaTHIN, BUCOKHUI);
2) eKCIICpUMEHTAIbHI BMIHHS 1 HaBUYKH (PiBHI BMiHb 1 HABHYOK — ITOYATKOBHUH,
cepelHid, JOCTaTHINA, BHUCOKHUM); 3) Mi3HaBallbHI I1HTEpPeCH Y4YHIB (KOeQIlieHT
HEBIIMOBIAHOCTI CIPUHMAaHHS Yacy).

AHani3 epeKTUBHOCTI po3po0JeHOT METOJUKH IMPOBOJUIM 3a pe3yJbTaTaMu
BUXIJTHOTO Ta IMiJICYMKOBOTO (3aBEpIIaIbHOT0) 0OCTEKEHHS.

JloOupatoun KOHTPOJIbHI T4 €KCIIEPUMEHTANIbHI KJIaCH, BpaXyBaJiu iX KUIbKICHY
Ta AKICHY XapaKTepUCTUKH, abu NpUOJU3HO BOHU OyJiM OJHAKOBUMH 32 PIBHEM
HaBYaJIbHUX JOCATHEHb YYHIB 3 XIMii.

[Mpuiimanu HyapoBY Tinote3y [Ho], 3rigHO K01 ekcriepuMeHTalbHA METOIUKA
Oprasizauii Ta IpOBEJEHHS XIMIYHOTO €KCIIEPUMEHTY JacTh 3MOTY OJEp)KaTh TaKil K
pe3yabTaTH, MO0 W 3a TPAAUIIIHOTO HABYAHHS, TOOTO BUOIPKU MPHUOJIU3HO OJHAKOBI.
CytHicTh anbrepHaTHBHOI rinore3u [H;] monsrama B ToMy, M0 eKCHepUMEHTAbHA
METOAMKA OpraHizallii Ta MpOBEICHHS XIMIYHOTO €KCIIEPUMEHTY MPU3BEE 0 BUIIHUX

pe3yIbTaTIB 3aCBOECHHSI YUYHSIMU 3HaHb Ta BMIHb 3 XIMIi.
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OxkpiM HaBYalbHUX JOCSITHEHb Y4YHIB 3 XIMii BHU3HAYaldud W eMIIIpUYHE

3HaueHHs kputepito [Tipcona 3a popmyioro [249, c¢.52]:

(ni mij2

Ll =

N M

XzeMn.:N'M z -, A (5-1)
ni+mi

i=1

%’ ovn. — MITIPHYHE 3HAYCHHS KPUTEPIIO OTHOPIAHOCTI;
N — KUIBKICTb OCi0 y eKCcriepuMeHTa bH1A BUOIPIII;
M — KUIBbKICTb 0C10 Y KOHTPOJIBHINA BUOIPILL;
N — KUIBKICTh OCI0 €KCIIEpUMEHTAIbHOT IPYIH, 10 OJepKajiy NEeBHUMN Oa;
M; — KUIBKICTh 0C10 KOHTPOJIBHOI I'PYIH, 1110 OJIEpXKaJH MEBHUM Oal;
2 — 3HAK 3arajabHOl CYMHU;
L — yucno cryneHiB BUIbHOCTI.

PesynbTatu 00uncieHb moa0 Hy1b0BOI rinore3u [Ho] HaBeneni B Tabm. 5.4 ta

nonarky M.

Tabnuys 5.4.
Pe3yJbTaTi HAaBYAJIBHUX JOCATHEHBD 3 XiMil yuHiB 8-9 Kiacis
3a pe3yJIbTaTAMH M0YATKOBOI'0 00CTEeKECHHHA

(popMyBaJILHOIO eTaIy J0CTiTKEHHS

Pe3ysnpraT HABYAIBHHUX JOCATHEHb YYHIB, YHCIIO, %0 YUHIB
EK-8, KK-8, EK-9, KK-9,

a KiuekicTs Bincorku KinekicTs Bincorku KinekicTts Bincorku KinekicTs Bincorku
E E YUHiB (%) YUHiB (%) YUHiB (%) YUHiB (%)
’E Lla 3 0,76 5 1,26 5 1,24 5 1,21
g 2 | 15| 38 |380|962| 19 | 41 | 477103 | 17 | 40 4,22 (9,93 | 13 | 44 | 3,16 |10,68
[:E 3| 20 5,06 17 4,27 18 4,47 26 6,31

4 | 53 13,42 48 12,06 54 13,39 55 13,35
?i 5 | 87 | 185 (22,03|46,84| 52 | 179 |13,06|44,97| 79 | 183 [19,60| 45,4 | 89 | 191 | 21,6 |46,36
§* 6 | 45 11,39 79 19,85 50 12,41 47 11,41

7 | 38 9,62 31 7,79 41 10,17 43 10,44
?é 8 | 60 | 137 |15,19|34,68| 69 | 134 |17,34|33,67| 58 | 142 |14,40|35,24| 61 | 150 |14,80|36,41
:§( 9 | 39 9,87 3 854 13 10,67 26 11,17
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IIpooosoic. mabn. 5.4.

0] 21 5,32 26 6,53 23 571 15 3,64
E|11] 11 | 35 [278|886| 13 | 44 |327|1106| 10 | 38 | 248|943 | 8 | 27 | 194|655
§ 12 3 0,76 5 1,26 5 1,24 4 0,97
Pasom 395 100 398 100 403 100 412 100
e 1,21 2,31

[Mpumitku: EK-8,, KK-8,, EK-9,, KK-9; — 8-i, 9-1 ekcnepuMeHTalbHI Ta

KOHTPOJIbHI KJIACH MTOYAaTKOBOTO OOCTEKEHHS.

[Tpu 95% noBipunii KMOBIPHOCTI KPUTUUHE 3HAUEHHsS KpuTepito [lipcona nis
yrcna cryneHiB ButbHOCTI 3 (L=4-1=3) nopiBHroe 7,82 [249, c¢.52]. Hus
MOPIBHSJIBHUX KJIACIB XZeMn< )(kaum; 1,21<7,82; 2,31<7,82 (muB. Tabn. 5.4.). Takum
YHHOM, HYJIbOBa rinote3a [Hp] mpuiiMaeThbesi, piBeHb HABYAIBHUX JOCSATHEHB 3 XiMii
IIKOJISIPIB ~ JOCHI[KYBAaHUX KJaciB Ha IMOYAaTKOBOMY €Tall MNeAaroriayHoro
eKCIIEpUMEHTY OyB MPUOJIU3HO OJJHAKOBUH.

VY KOHTpOJBHUX Kjacax BHUKOPUCTOBYBAJIM TPAAMIINHI MTIAXOAUM LIOJ0
3aCTOCYBaHHS ~ HABYaJIbHOIO  XIMIYHOIO  eKcnepuMeHrty. JlemoHcTpamiiHuii
€KCIIEPUMEHT  BUKOPUCTOBYBAaBCA  MEPEBAXKHO  UIIOCTPATUBHUM  METOJOM,
1abopaTopH1 AOCIAU, MPAKTUYHI pOOOTH MPOBOJWIM 32 IHCTPYKIISIMU MIAPYYHHUKA.
B ekcnepuMeHTanbHUX Kilacax — OHOBJIIEHY METOJMKY OpraHizaiii HaBYaJIbHOI'O
XIMIYHOT'O E€KCIEPUMEHTY — HaJlaHHA XIMIYHOMY EKCHEPUMEHTY AOCHIAHHUIIBKOIO
xapakrepy. JleMoHCTpalliiHui eKCIEPUMEHT BUKOPHUCTOBYBAIM 3a JOCHITHUIIBKUM
METO/IOM, IPAKTUYH1 pOOOTH MPOBOUIM 32 TU(EePEeHIIHOBAHUMHU IHCTPYKIISIMH.

Pe3ynpTaT eKcnepUMEHTAJIBHOIO JAOCHIAKEHHS HaBeneHi B Tabia. 5.5 Ta
nonarky M.

Ha migcraBi miACYyMKOBUX 3pI3iB HaMHM MPOBOAMINCH  OOYHUCIECHHS
%’ — KpuTepilo piBHS HABYANBHMX JOCATHEHb Y4HIB 8-X Ta 9-X KiaciB
(tabn. 5.5.). OmepxaHi maHi HO3BOISIOTH 3POOHTH BHCHOBOK, IO Y ewn >X2Kpum

y BHNAJAKy TOPIBHSAHHSA €KCIEPUMEHTAIbHUX KJIACIB BIAHOCHO KOHTPOJIBHUX:

Leom = 82,83 > % um = 1,82, % esn = 39,67 > % pum = 7,82.
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Tabnuys 5.5.
Pe3yJbTaTi HAaBYAJIBHUX JOCATHEHBD 3 XiMil yuHiB 8-9 Kiacis
3a pe3yJIbTaTAMHM 3aKJIHYHOI0 00CTEeKEHHS

(popMyBaJILHOIO eTaIy J0CTiTKEHHS

Pe3ynbpTaTi HaBYANBHHX JOCSTHEHb YYHIB, YHCIO0, % YYHIB
EK-8, KK-8, EK-9, KK-9,
" KinekicTs Bincorku KiunekicTs Bincorku KinekicTts Bincorku KiunekicTts Bincorku
;E E YUHiB (%) YUHiB (%) YUHiB (%) YUHiB (%)
Bl 1 2 0,51 5 1,25 2 0,50 3 0,73
g 2 5 15 | 1,27 |3,80| 13 | 43 |3,27|10,80| 7 12 | 1,74 298 | 11 | 39 | 2,67 9,47
[:E 3 8 2,02 25 6,28 3 0,74 25 6,07
4 | 43 10,89 52 13,07 58 14,39 48 11,65
?i 5 | 57 | 120 [14,43|30,38] 79 | 180 [19,85|45,23| 42 | 140 [10.42(34,74| 58 | 199 [14,08]| 48,3
0
éﬁ* 6 | 20 5,06 49 12,31 40 9,93 93 22,57
7 | 53 13,42 60 15,07 55 13,65 60 14,56
?é 8 | 87 | 197 |22,02|49,87| 39 | 137 | 9,80 |34,42| 45 | 187 |11,16|46,40| 40 | 138 | 9,71 |33,49
:8( 9 | 57 14,43 38 9,55 87 21,59 38 9,22
10 | 17 4,30 23 5,78 15 3,72 21 5,10
’E 11| 38 | 63 | 962 (1595 10 | 38 |251|955| 40 | 64 |9,93|1588| 12 | 36 | 291 | 8,74
§ 1Z] 8 2,03 5 126 9 223 3 073
Pa3om 395 100 398 100 403 100 412 100
e 42,43 39,67

[Mpumitku: EK-8,, KK-8,, EK-9,, KK-9, — 8-i, 9-1 excnepumeHTanbHi Ta

KOHTPOJIbHI KJIACH 3aKIIOYHOTO OOCTEKEHHS.

OTxe, ekcrnepuMEeHTajJbHa MOJEIb OpraHizalli Ta NPOBEIECHHS XIMIYHOTO
EKCIEPUMEHTY Yy 3arajlbHOOCBITHIA WIKOJI J03BOJsI€E 3a0€3MEeUUTH CTAaTUCTUYHO
3HauMMi Ha piBHI 95% BIAMIHHOCTI pPE3yNbTATIB CTOCOBHO pIBHS HaBYAJIbHHUX
JIOCSTHEHb WIKOJIAPIB 3 XiMIi B yMOBaxX €KCIIEpUMEHTaJbHOro HaB4yaHHS. JlaHi
BIIMIHHOCTI CTOCYIOTBCSI CYTTEBOTO IIJBMILEHHSA PIBHS HABYAJIbHUX JOCATHEHb
YVUYHIB €KCHEPUMEHTAJIbHUX KJAciB, IO UIIOCTPYIOTHh BigomocTi Tabn. 5.4. ta 5.5.,

puc. 5.1. ta 5.2.
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33,67 34,42

15,95

11,06

10,3

~
o
o)

n EK-8, KK-8,

[ NoyaTkoBwMit

H Cepegniii O AocraTHiit B Bucokum

EK-8,, KK-8, — ekcnepuMeHTanbHi 1 KOHTPOJbHI §-1 KJIAacH MOYaTKOBOI'O

00CTEKCHHS;

EK-8,, KK-8, — ekciepuMeHTanbH1 1 KOHTPOJIbHI 8-1 KIacH 3aKJIFOUHOTO 00CTEKEHHS.

Puc.5.1. PiBH1 HaBYaNIbHUX JOCATHEHB 3 XIMIi YUHIB 8-X KJIaciB

% 50; 4 46,4
454 [ ]
40 36,41
35- iy 3hit 3349
30+
251
20 15,88
151
5- Y 2,98 H g
0. H . % __ [TTTEE : £ ,
EK-9, KK-9, EK-9, KK-9,
0 NouaTkoBMI4 B CepegHiii O AocraTHiit B Bucokwuii

EK-9;, KK-9, — ekciepuMeHTanbHI1 1 KOHTPOJIbHI 9-1 KJ1acu IOYaTKOBOTO OOCTEKEHHS;
EK-9,, KK-9, — ekciepuMeHTanbH1 1 KOHTPOJBHI 9-1 KIacH 3aKJIFOUHOTO 00CTEKEHHS.

Puc.5.2. PiBH1 HaBYaNIbHUX JOCATHEHbB 3 XIMIi Y4HIB 9-X KJaciB

[TopiBHsIIBHUI aHAalI3 HAaBUYAJBHUX JIOCATHEHb 3 XiMil Y4HIB 8-TO Kjiacy (JIuB.

puc.5.1.) 3acBiguye, 110 B pe3yibTaTi 3aCTOCYBAHHS €KCMEPUMEHTAIBLHOT METOIUKHU
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opraHizainii Ta TPOBEAECHHS XIMIYHOIO  E€KCIIEPUMEHTY  KUIbKICTb  YYHIB
€KCIIEpUMEHTAIbHUX KJ1aciB, HaBYAIbHI JOCATHEHHS SIKMX BIAMOBIJIaJIM MOYaTKOBOMY
piBHIO, 3MeHImIack Ha 5,82% (Bin 9,62% no 3,8%), Toli SIK B y4HIB KOHTPOJIBHUX
KJIaciB HaBiTh 30uTbmMIack Ha 0,5% (Bixg 10,3% mo 10,8%). KinbkicTh y4HIB, piBEHb
HaBUAJIbHUX  JIOCATHEHb  SKUX  BIINOBIJAB  JOCTaTHROMY  PIBHIO, B
eKCTIepUMEHTAIbHUX Kiacax 30uibimiack Ha 15,19% (Bin 34,68% no 49,87%), Toxai
AK Yy KOHTPOJBHUX Kilacax 30utblieHHs ckiagano Tuieku 0,75% (Bim 33,67% no
34,42%). Ilin BOJIMBOM €KCHEPUMEHTAIbHOIO HABUYAHHS KUIBKICTh YYHIB 3 BUCOKUM
pIBHEM HABYAJIbHUX JOCSITHEHb B EKCIIEPUMEHTAJbHUX Kjacax 30UIbIIMIACH Ha
7,09% (Big 8,86% mo 15,95%), y KOHTpOJIbBHUX — HaBMaku 3MeHmmiach Ha 1,51%
(8ix 11,06% 1o 9,55%).

[TopiBHSAIBPHMI aHaN3 HAaBUAJBHUX JOCATHEHb 3 XIMii y4HIB 9-ro Kiacy
(nuB.puc.5.2.) 3acBiguye, MO MiJg Yac 3aCTOCYBaHHS EKCIIEPUMEHTAIbHOI
METOJIMKM OpraHi3alii Ta MPOBEAEHHS XIMIYHOIO €KCIEPUMEHTY KUIbKICTh YYHIB,
HaBYaJIbHI  JOCATHEHHSA  AKHUX  BIJANOBAAIM  NOYATKOBOMY  pIBHIO, Y
eKCIIEpUMEHTAJIbHUX Kjacax 3MeHmuiaach Ha 6,95% (Bin 9,93% no 2,98%), toni
K Yy KOHTPOJIbHUX Kjlacax 3MeHIIeHHs ckianano 1,21% (Big 10,68% no 9,47%).
KinpkicTh yuHiB, piB€Hb HaBYaJbHUX JOCITHEHb SIKMX BIIMOBiaB JOCTaTHbOMY
PIBHIO, B €KCIIEpUMEHTaJbHUX Kjacax 30unpmunack Ha 11,16% (Bim 35,24% no
46,4%), a y KOHTpPOJBHMX Kjacax — 3MeHImuiach Ha 2,92% (Bim 36,41% no
33,49%). KinbkicTh YuHIB, piB€Hb HaBYaJbHUX JOCATHEHb SKHUX BIJMOBIIAB
BHCOKOMY pIBHIO, B E€KCIIEpUMEHTaJIbHUX KJacax 30uibinuiack Ha 6,45% (Bix
9,43% no 15,88%), a y KOHTPOJbHUX KJjacax 30iblIeHHs ckianano 2,19% (Bix
6,55% no 8,74%).

[loganpumii  AOCHIIKEHHA  CHOpPAMYBajJuChb Ha  BHU3HAUYECHHS  PIBHIB
c(hOpMOBAHOCTI E€KCHEPUMEHTAJbHUX YMiHb 1 HABMYOK YYHIB 3 XiMmii. Sk
eKCIIEpUMEHTaJIbHI 00paiu Taki JabOpaTOpPHI BMIHHS 1 HABUYKU: 1) KOPUCTYBaHHS
7a00opaTOpHUM IITAaTHUBOM; 2) HACUINIAHHS TBEPAUX PEYOBUH 13 PEAKTUBHOI
CKJITHKUA B MpoOipKy; 3) MOHTYBaHHsI MpuUJiaay 3 TOTOBUX jJeTalieil; 4) nepepipka

Npujagy Ha TEepPMETHYHICTh; 5) YKpIIJIEeHHS MpoOipku B Jamnui MITaTHUBA;
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6) noOyBaHHs 1 30WMpaHHS ra3y BUTICHEHHSM TWOBITpPS; 7) AOTPUMaHHS TMPaBHI
TeXHIKM Oe3MeKku; §) yMIHHsS CIOCTEpIraTd Ta aHali3yBaTH AOCHIAH; 9) yMIHHS
y3arajJbHIOBaTU Ta pOOUTH BUCHOBKM 3@ HACHIAKAMU  E€KCIEPUMEHTY.
CnocrtepexxeHHS 3a [ISUIBHICTIO YYHIB 3AIACHIOBAIM T 4Yac MPOBEICHHS
npakTUYHUX poOiT. KoxkHMil 13 MOKAa3HUKIB OLIHIOBAIN TphoMa Oanamu «0», «1»,
«2» 0anu. KpurtepisMu OLiHKHA OyJiM MPaBUIBHICTh BUKOHAHHS YUHSAMHM J1id: «0» —
BIICYTHICTb Aii; «1» — /isl HenpaBuiibHA; «2» — 1is paBuiibHa (1oaatok H).

TakuM 4MHOM, MaKCUMaJbHO MOXJIMBA cyma OalliB, IKy MOIJIM HaOpaTH y4Hi,
cTaHoBuia 16 Ganis.

PiBH1 cOpMOBaHOCTI B y4YHIB E€KCHEPUMEHTAIbHUX YMIHb 1 HaBUYOK OyIu
po3paxoBaHi Ha ocHOBi Mmertonuku A. JI. Hacnenosa [247, ¢.32], amanToBaHOi 10
HAIIOTO JIOCHIIIPKEHHS 3 YpaxyBaHHSIM KPUTEPIiB OLIIHIOBAHHS HABYAJIBHUX JOCSITHEHb
yuHiB 3 ximii [295] (momatox IT).

Po3paxyHoKk BU3HauyeHHS PiBHIB C()OPMOBAHOCTI €KCIEPUMEHTAIBHUX YMIHb 1
HAaBUYOK Y4YHIB 8-9 KOHTPOJIBHHX Ta €KCIEPUMEHTAIbHUX KJACIB 3a pe3yJbTaTaMu
MOYAaTKOBOI'O Ta 3aKJIOYHOTO 3pi3iB Ha (QOpPMYyBaJIbHOMY €Tami JIOCHIIKEHHS
nokasasi B TabJ. 5.6.

[lopiBHsAIBHUM aHaNI3 BILUIUBY €KCIIEPUMEHTAIbHOI Ta TPAAUIIHHOT METOIUKH
oprasizauii 1 MPOBEIECHHS EKCHEPUMEHTY Ha (OPMYBAHHS EKCHEPUMEHTAIbHUX
YMiHb 1 HABUYOK 3 XiMii y4HiB 8-9 Ki1aciB 3a JaHUMU (POPMYBAIIBHOTO €KCIIEPUMEHTY
(nuB.Tabn. 5.6.) MokKa3aB, IO KUIBKICTh Y4YHIB EKCIEPUMEHTAIbHUX 8-X KJIAcCiB,
YMIHHS SIKMX BIATIOBIJAIU TOYaTKOBOMY PiBHIO, 3MeHIImiIack Ha 18,73% (Bix 15,95%
1o 2,78%), Toai B y4HIB KOHTPOJIbHUX 8-X KJaciB I 3MiHa cTaHoBuUia 3,26% (BiA
16,58% no 13,32%). KiibkicTh y4HIB €KCIEpPUMEHTAIbHUX 8-X  KJaciB,
€KCIIEpUMEHTaIbH1 YMIHHS SIKMX BIJIMOBIJAIU JOCTaTHHOMY PIBHIO, 30UIbIINIIACH HA
10,38% (Bin 24,3% o 34,68%), TOa1 K y Y4HIB KOHTPOJbHUX 8-X KJIACIB 1 3MiHA
craHoBuia 1,86% (Bin 23,37% no 25,23%). KiapkicTh Yy4HIB €KCHEPUMEHTAIbHUX
8-X KJIaciB, KCIEPUMEHTATbHI YMIHHS SIKMX BIAMOBIJAIM BUCOKOMY PIBHIO, 3pOciia
Ha 15,95% (Bin 7,34% no 23,29%), a y y4HiB KOHTpoJabHUX 8-X kiaciB — Ha 1,00%
(Bix 8,04% 1o 9,04%).
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Tabnuys 5.6.
BruiuB MeToanKu opranizamii
i MpoBeIcHHSI HABYAJIBHOI0 XIMIYHOI0 EKCIIEPUMEHTY
Ha GOpMYBaHHS €eKCIIEPUMEHTAJIBLHUX YMiHb | HABHYOK 3 XiMil

yuHiB 8-9 kjaciB (popmyBasibHMIT eTan TOCTiTKEHHS)

Kareropii — PiBH1 ekcliepuMEHTaIbHUX BMIHb 1 HABUYOK, YHCIIO, Y0 YUHIB
Bubipku | ITouaTtkoBuii CepenHiii JlocTaTtHiit Bucokwnit
= = = = = = = =
SE|2EZ|SE|2E| 82| 2|8 gE

Z Q oo Z QO oo Z QO oo Z QO NP

= 5 2 % E ¥ 2 % E ¥ 2 % E ¥ 2 %

S| S| Ee| s gg|EE| gLl E8

o O < Q o O < Q o O < Q o O < Q

F8|I O8I FE| P8R8 28 I F8| S

EK-8 (n=395; 63 11 207 | 155 | 96 137 | 29 92
100%) 15,95 | 2,78 | 52,41 | 39,24 | 24,30 | 34,68 | 7,34 | 23,29

KK-8 (n=398; 66 53 | 207 | 209 | 93 100 | 32 36
100%) 16,58 | 13,32 | 52,01 | 52,51 | 23,37 | 25,13 | 8,04 | 9,04

EK-9 (n=403; 68 10 | 209 | 172 | 94 | 127 | 32 94
100%) 16,87 | 2,48 | 51,86 | 42,68 | 23,33 | 31,51 | 7,94 | 23,33

KK-9 (n=412; 74 61 214 | 225 | 89 93 35 33
100%) 17,96 | 14,81 | 51,94 | 54,61 | 21,60 | 22,57 | 8,50 | 8,01

[Mpumitku: EK-8, KK-8, EK-9, KK-9 — ekcnepumeHTanbHi Ta KOHTPOIbHI 8-1
Ta 9-T1 KJIacu.

KinbKIiCTh y4YHIB €KCHEPUMEHTANBHUX 9-X KJIACiB, YMIHHS SIKHX BIAMOBIIAIH
MOYaTKOBOMY piBHIO 3MeHImwiack Ha 14,39% (Big 16,87% no 2,48%), Toai sik y
YYHIB KOHTPOJIbHUX 9-X KiaciB 1151 3MiHa ctanoBmia 3,15% (Big 17,96% no 14,81%).
KinbKICTh y4YHIB €KCHEPUMEHTAIBHUX 9-X KIAcCiB, €KCHEPUMEHTAJIbHI YMIHHS SKHX
BIJIMOB1IAJIM TOCTaTHHOMY PiBHIO, 3pociia Ha 8,18% (Bin 23,33% no 31,51%), Toai sik
y KOHTpOAbHUX 1181 3MiHa cknanana 0,97% (Bin 21,60% no 22,57%). KinbKicTh y4HIB
EKCIIEpUMEHTAIbHUX 9-X KIaciB, EKCHEPUMEHTAIbHI YMIHHS 1 HaBUYKU SKHX
BIJIMOB1IAJIM BUCOKOMY PiBHIO, 30UbimiIack Ha 15,36% (Bix 7,97% no 23,33%), Toai
AK Y KOHTPOJIBbHUX KJacax 3MeHmmiach Ha 0,49% (Bix 8,50% mo 8,01%).

[Insxom BuBdyenHs mpaip B. I1. becnanbka [30, ¢.56] ta A. A. KuBepsira
[212, ¢.226] 3 mpobOiiemu BUSBICHHS PiBHS C(HOPMOBAHOCTI MEBHOT TISUTBHOCTI, OYyII0

3’sICOBAHO, 110 MPO piBE€Hb CPOPMOBAHOCTI 3HAHb, MOTHUBIB, YMiHb TOIIO HE MOXKHA
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poOUTH BUCHOBOK Ha OCHOBI OKpPEMHUX NOKa3HHMKIB. BUCHOBKM MOXHa pOOUTH Ha
OCHOB1 PO3paxyHKIB CEpelHIX MOKa3HUKiIB. Hampukian, y Hamomy BHIAIKYy -—
CepellHE 3HauyeHHs KoedilieHTa C()OPMOBAHOCTI EKCIIEPUMEHTAIbHUX YMIHb 1
HAaBUYOK YYHIB 3 XIMii.
3a oJep)KaHMMHU JaHUMM HamMu OyJ0 pO3PaxOBaHO CEPENHE 3HAYEHHS
koepimienTa chOpMOBAHOCTI B Y4HIB 8-9 KIaciB EKCHNEPUMEHTAIbHUX YMIiHb 1

HaBUYOK [212, ¢.226] 3a popmyoro:

a
K i :z_ c (5.2.)

o
a — cyma HaOpaHux OaJliB yciMa yUHSAMH;
N — MaKCUMaJIbHO MOJKJIMBA cyma OalliB, Ky Y4H1 MOIJIM HaOpaTu.

MakcumanbHO MOXKJIMBA KUIBKICTh HaOpaHUX OasiB YUHSIMHA
EKCIIEpUMEHTaIbHUX 8-X KJaciB cTaHoBmiIa 6320, Ha MOYaTKOBOMY OOCTEXEHHI —
2900, 3akmtouyHOMY 00cTekeHH1 3799. MakcuMallbHO MOKJIMBA KUIBKICTh HAaOpaHUX
OaliB y4YyHSMHM KOHTPOJBHUX 8-X KIJaciB cTaHOBWia 6338, Ha MOYAaTKOBOMY
obctexxenHi — 2910, 3akmounomy ooctexenHi — 3035.

MakcumanbHO MOXKJIMBA KUIBKICTh HaOpaHUX OasiB YYHSIMU
EKCIIEpUMEHTAIbHUX 9-X KJaciB cTaHoBWIAa 6448, Ha MOYAaTKOBOMY OOCTEXEHHI —
2935, 3aknoyHOMY O0O0CTexKeHH1 — 3822.

MakcuMallbHO MOKJIMBA KUIbKICTh HAOpaHUX OaiiB yUYHSIMH KOHTPOJBHUX 9-X
KJlaciB cTaHoBWJIAa 6592, Ha mnoudaTkoBOMy oOcCTexeHHI — 2971, 3akiatoyHOMY

oocrexenui — 3038. Toni:

w K,no._ . _ . )
K grine=2910:6338=0459 - B yuHiB KOHTpONBHMX 8-X Kiacie (IIOYaTKOBE

00CTEXKECHHS);

w K,3.0._ ) _ . )
K grin,=3035:6338=0,479 - B yuHiB KOHTPONBHHMX 8-X KIaciB (3aKIIOYHE

00CTEXKECHHS);

e,n.o._ ) _ . )
K anine=2900:6320= 0,459 — B yuHiB eKCIIEPUMEHTATLHUX 8-X KJIACIB (II0YATKOBE

00CTEXKECHHS);
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K € 3:0-

anine=3799:6320=0,601 — B y4HiB eKClIEpUMEHTANTLHUX 8-X KJIACIB (3aKIIFOYHE

00CTEeXXECHHS);

R K,n.0.

enine=2971:6592=0451 - B yuHiB KOHTPOJABHUX 9-X KiaciB (IIOYATKOBE

00CTEXKECHHS);

R K,3.0.

enine=3038:6592=0461 - B yuHiB KOHTPONBHMX 9-X KJaciB (3aKIHOYHE

00CTEXKECHHS);

e,no._ ) _ . )
K avine=2935:6448=0,455 — B yuHiB €KCIEPUMEHTANIBHUX 9-X KIIACiB MOYATKOBE

00CTEXKECHHS);

K € 3:0-

anine=3832:6448=0594 - B yuHIiB €KCIIEpPUMEHTAIBHUX 9-X KIaciB (3aKIrOUHE

O0OCTEKEHHS).

Jist  noBeneHHAd €(QEeKTHUBHOCTI BIUIMBY EKCHEPUMEHTAIbHOI METOJUKH
oprasizaiiii Ta NpoBeAEHHS HABYAJIbHOTO XIMIYHOI'O €KCIEPUMEHTY Ha (hOpMyBaHHS
€KCIIEpUMEHTAIbHUX YMIHb 1 HaBHUYOK 3 XiMii y4yHIB 8-9 KkjaciB oOuYMCIIOBAIU
NpUpICT BIATIOBIAHUX YMiHb YuHIB [212, ¢.92].

VY Hammx po3paxyHKax MNPUPICT E€KCHEPUMEHTAIbHUX YMIHb 3 XiMIi SBIISIE
co0O0I0 PI3HULII0 MDK CEpeIHIM 3HaYeHHSIM KoedilieHTa cpOPMOBAHOCTI JAaHUX YMIHb
B YYHIB €KCHEPUMEHTAJIbHUX Ta KOHTPOJIbHMX KJIAaCiB 3a JJaHUMM TOYaTKOBOI'O Ta

3aKJIFOYHOI0 OOCTEKEHHS.
Takum uyuHOM, TpUPICT (Ilsyin) copmoBaHOCTI B yuHIB 8-9 KiaciB

€KCIIEPUMEHTATbHUX YMIHb 3 XIMil CTAHOBUTH:

I e =K 520K %192 0 479 0,459 = 0,020 B yuHiB 8-X KOHTPONBHHX

6MIHb 6MIHb

KJIaCIB,;

IS iy = K $20 K €70~ 0601-0459=0142 B yumis 8-

6MIHb '~ 6MIHb

CKCIICPMMCHTAJIbHHUX KJIaCiB;
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5 e =K 520K %719~ 0 461-0451=0,010 B yuHiB 9-X KOHTPONBHHX

6MIHb '~ @MIiHb

KJIaCIB,;

Hgyiny = K 29 _K ©"%_ (594 0,455=0139 B YUHIB 9-x

8MiHL '~ 6MiHb
€KCIIEpPUMEHTAIbHUX KJIACIB.
3a BHU3HAQYEHUM MPUPOCTOM CPOPMOBAHOCTI B YYHIB KOHTPOJBHUX Ta
EKCIIEPUMEHTAIbHUX KJIACIB EKCIEPUMEHTAJbHUX YMIHb Ta HABHUOK 3 XiMii

00YHCIIOBAIN OPIBHUIbHY €(DEKTUBHICTh €KCIIEPUMEHTAIBHOIO YNHHUKA':
_77¢ K _ _ Q. g
=11, — g, =0142-0020=0122 nns yuniB 8-X Ki1acis;

I =11, iy — i =0139—0,010 = 0129 nnist yunis 9-x knacis.

Sx Oaunmo, Wi BIUIUBOM EKCHEPUMEHTAIBLHOTO YMHHUKA (HOPMYBaHHS
€KCIIEpPUMEHTAIbHUX YMIHb 1 HABUYOK OLIbII €()EKTUBHE.

EdexTuBHICTh BIUIMBY €KCHEPUMEHTAJbHOI METOJMKM Oprasizamii Ta
NPOBEICHHS  HABYaJbHOIO  XIMIYHOTO  €KCIEpPUMEHTY Ha  (OpMyBaHH:A
€KCIEePUMEHTAJbHUX YMiHb 1 HABUYOK Y4YHIB 8-9 KjaciB BU3HAYalIu 3a JIONOMOTHU
koedimieHTa HEBIAMOBIAHOCTI crnpuiimManHs dvacy [213]. Lle#t wmertonm nae
MOKJIMBICTh KUIBKICHO BU3HAYATH 3al[IKaBJICHHS YYHIB MEBHOIO poOoTor0. Bimomo,
[0 Yac 17e¢ 3aJIe)KHO BiJ CTYNEHs 3allikaBieHHs crpaBoto. CrnpuiiMaHHS yacy
(«O10JIOT1YHUI TOJUHHUKY) BUCTYIIA€ B IIbOMY BUMAJKY SIK CBOEPIIHUM 1HIUKATOP
CTaBJeHHS y4HIB 10 poOotu. Ilij vac 3amikaBieHHS y4HIB poOOTOH KOEPIIIEHT
HEBIANOBIIHOCTI cnpuilMaHHs 4acy OyJe MEHIIUM OJMHHULI, a SKUI0 BOHHU HeE
3alliKaBJIeH1 CIpPaBol0, TO KOEPII€HT HEBIAMOBIMHOCTI CHpUWMaHHS yacy Oyne
Oumpmnii  3a oauHuiro. KoedimieHT HEBIAMOBIAHOCTI CHpPUNMAHHS Yacy
BU3HAYAIOTh SIK BIJHOLUIEHHS CEPEJIHBOTO 4Yacy, 3a3HAuY€HOro VYYHSIMH, J10
peabHOro yacy, NpoTsAroM SIKOTO JIisIB YNUHHUK a0o mouas Jiatu [213].

Sk eKCHepUMEHTAJIbHUM UYMHHUK y  HAallOMy JOCILIKEHHI  Oyiu
JE€MOHCTpaliiiH1, 1Ta00paTOPHI TOCHIAN, TOCTIIA NPAKTUYHUX poOiT. PeanbHuii yac —

15 xBunuH. Pe3ynbratu qocnipkeHHsl HaBeleH1 B Ta0u. 5.7.
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Tabnuys 5.7.
Pe3yabTraTn BU3GHAYEeHHA KoedinieHTa
HEBiIMOBIAHOCTI CIPUHMAHHA YaCy YYHIMH MiJ BIVITMBOM

XiMidyHOr0 ekcriepuMeHTY (popMyBaTbHUIL eTal AOCTiTKEHHS)

Kareropii — | KoediieHT HEBIINMOBIIHOCTI CIPUWMAHHS Yacy; BUJl €KCIIEPUMEHTY

JlemoHCTpaLiiHui Ha6opaT0pHi Mpaxriani poGota

€KCIIEPUMEHT JOCIIIN

Bubipku | o & = b & = o B =

S o 2 o S o 2 o S o 2 o

58 | B8 | B8 |28 |Eg |38

= S ™ S = S ™ O = S ™ O
EK-8 17 10 16 9 19 8
(n=395) 113 067 | 107 | 060 | 127 | 053
KK-8 18 14 21 3 20 14
(n=398) 12 093 | 140 | 087 | 133 | 083
EK-9 19 12 20 13 17 10
(n=403) 127 | 080 | 133 | 087 | 113 067
KK-9 20 14 22 14 18 13
(n=412) 133 | 093 | 147 | 083 12 087
[IpyUMITKH: YHCENbHUK — CEepedHId 4Yac, 3a3HAYEHUW YYHSAMU; 3HAMEHHHUK -

koedimieHT HeBiAnoBinHOCTI cipuiiManns yacy. EK-8, KK-8, EK-9, KK-
9 — excriepuMeHTaIbHI Ta KOHTPOJIbHI 8-1 Ta 9-1 KJIacH.

AHaniz Tabn. 5.7. 3acBiguye, 110 HAa MOYATKOBOMY e€Taml JOCHIAKEHHS
KOE(QILIEHT HEBIAMOBIJIHOCTI CHOpUHAMAaHHA 4Yacy YYHIB KOHTPOJBHHUX 1
€KCIEePUMEHTAJbHUX KJIACIB BHUINMN OJMHUILI, LI0 MNIATBEPIXKY€E iX HE3HAUHY
3al[IKaBJICHICTh HAaBYAJbHUM NPEIMETOM, 30KpeMa, XIMIYHUM EKCIEPUMEHTOM.
[licnss BBeJAEHHS EKCINEPUMEHTAJbHOTO UYMHHUKA KOEQIIIEHT HEBIAMOBIIHOCTI
CIpUUMaHHS YYHSAMM Yacy 3a JAaHUMHU 3aKJIIOYHOrO OOCTEeXKEHHS B
€KCIEpUMEHTAJbHUX KJlacaX 3HAYHO HIKYMH, HIK Y KOHTPOJBHUX Kiacax. B
eKCIIepUMEHTAJIbHUX Kjlacax Iiei koedimieHT Bapiroe B mexax 0,53-0,67, Toxl sik B
KOHTPOJbHUX Kjacax — B Mexax 0,87-0,93. Ile 3acBiguye, 1o yuHi
€KCIIEpUMEHTAJbHUX KJIaciB OyJiM OUIblIe 3allIKaBICH] XIMIYHUM €KCIIEPUMEHTOM,

HDK Y4YH1 KOHTpOJbHMX KiaciB. [Ilogo BUAIB €KCHEPUMEHTY, TO IMiJ BILUIMBOM
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JE€MOHCTpaUidHUX JOCHiAiB Koe(]ilieHT HEeBIANOBIAHOCTI CHpPUWMaHHS Yacy
YYHSAMU €KCIIEpUMEHTaIbHUX KiaciB Bapitoe B Mexax 0,67-0,8, a B KOHTPOJIbHUX
kiacax BiH ckianaB 0,93. [lin BmumBOM J1abOpaTOpPHUX JOCHIAIB KOE(DILIEHT
HEBIJMOBITHOCTI COIPUUMaHHS 4Yacy YYHSIMH €KCIIEpUMEHTAJbHUX KIJIACIB Bapilo€
B mexax 0,6-0,87, a B koutponsHux kiacax — 0,87-0,93. Ilin yac BUKOHaHHSA
NpPaKTUYHUX POOIT KOE(PIIEHT HEBIAMOBIAHOCTI CHPUUMAHHS 4Yacy Y4YHSIMHU
eKCIIEpUMEHTAIbHUX KJaciB Bapitoe B Mexax 0,53-0,67, B KOHTPOJIbHUX Kjacax —
0,87-0,93. Otxe, HaBYaNbHHUI XIMIYHUH €KCHEPUMEHT CIpPHSIE CTUMYJIIOBAHHIO
Mi3HABAJIbHOI [ISJIBHOCTI Y4YHIB 000X KiaciB, ajie OUIbIIOI MIPOK — YYHIB
eKCIepUMEHTAIbHUX KiaciB. [locuieHHs mi3HaBaJIbHOI JISJIBHOCTI Y4YHIB
CIOpPUSUIO 1 TOJIMNIIEHHIO 1X  HaBYaJbHUX  JIOCATHEHb, (OPMYBAHHIO
€KCIEepUMEHTAIbHUX YMIHb 1 HABUYOK YUHIB 3 XiMii (auB. Tabn. 5.4.; 5.5.; 5.6.;
puc.5.1. ta 5.2.).

OTxe, NpoOBEJIEHUN MENaroriyHuii eKCIEepPUMEHT MIATBEPAUB aJbTEPHATHUBHY
rinote3y (Hj) mpo Te, 1o ekcrnepuMeHTaibHa METOAMKA OpraHizallli Ta MpoBEJECHHS
HAaBYAJIBHOTO XIMIYHOTO E€KCIEPUMEHTY CHPUYMHUTH BUILI PE3yIbTaTH 3aCBOEHHS
YUHSIMHU 3HaHb Ta BMiHb 3 XIMIi.

VY pe3ynbTaTi JIOCHIIKEHHS 3a3HAYEHMX NUTaHb I[OCTaja HEOOXITHICTh
3’sCyBaHHS BIUIMBY OHOBJICHOI METOJAMKHA HAaBYAJIBHOI'O XIMIYHOIO €KCHEPUMEHTY Y
3arajJbHOOCBITHIX HaBYaJIbHUX 3aKjiajzaX Ha (OpMyBaHHS €KCIIEPUMEHTAIbHO-
METOJMYHUX KOMIETEHTHUIA MaiOyTHIX yuuTemiB Ximii. Taka HeoOXiTHICTb
3yMOBJI€Ha KOHUENTYyaJIbHUM M1IXOJOM [0 HAayKOBOT'O JIOCHIIKEHHSA, a TaKOoX
TPYAHOILIAMH YYHUTENIB XiMIi 3arajJbHOOCBITHIX HaBUAJbHUX 3aKJaJiB B OpraHizarii
Ta MPOBEACHHI XIMIYHOTO ekcriepuMenty [114; 115].

ToMy HacTymHUM 3aBJaHHSM HAyKOBOTO MOIIYKY CTaJI0 €KCIEpUMEHTAJIbHE
JTOCIIIPKEHHSI €(peKTUBHOCTI METOAMKU MIJATOTOBKM MaHOYTHIX Y4YUTENIB XiMIi A0
oprasizauii Ta TMpPOBEACHHS XIMIYHOI'O €KCIHEPUMEHTY VY 3arajJbHOOCBITHIX

HaBYaJIbHUX 3aKJIagaX.
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5.3. Pe3yabTaTi A0CTIAHO-eKCIIEPUMEHTAJIBHOI NepeBipKH e(peKTUBHOCTI
METOAUKH MiArOTOBKHM MAaMOYTHIX YUYMTEJiB XiMil
10 opraHizanii Ta MpPoBeJIeHHs XiMiYHOI0 eKCIIEPUMEHTY
y 3arajibHOOCBITHIX HABYAJIbHUX 3aKJIa4aX

HacTtynHum 3aBIaHHSM HAyKOBOTO TIOIIYKY CTaj0 BHU3HAYEHHS pIBHIB
c(OpMOBAHOCTI KOMIIETEHIII MalHOyTHIX y4MTENiB XiMii IIOAO oOpraHizamii Ta
MPOBEJICHHS XIMIYHOTO €KCIIEPUMEHTY Y 3arajlbHOOCBITHIN HIKOJII.

Ha koHcTaTyBanbHOMY eTalmi JOCIIKEHH OyiM 3aisiHl MalOyTHI BUMTEN1
ximii YepkachbKoro Jep:KaBHOTO IMEAArorivHoro 1HCTUTYTY. Bcbhoro Ha npomy
erari B3s10 yuyaTh Maixke 400 cTyneHTiB. JJOCTOBIpHICTh OTPUMAHUX PE3yJIbTATIB
3a0e3rnevyyBajach BUKOPUCTAHHAM METOJIB MaTeMaTUYHOI CTAaTUCTUKU [192;
249], BUMOTOIO SIKUX € T€, I[00 BIAXUJICHHS CepeJHIX Pe3yJbTaTiB MeIaroriyHoro
JOOCHIJP)KEHHsI BIJ ICTUHHOTO 3HAa4Y€HHs He ImepedinbinyBano 5% Ha piBHI
3HauymocTi 0,95. TakoMy BIIXWUJIEHHIO 32 HOMOTpaMaMU JOCTATHHO BEIUKUX
yucen BianoBimae uywuciao 384. Takum yuHOoM, Mailxe 400 pecrnoHIEHTIB
JIOCTaTHBO JIJISI TOTO, 100 cepeiHe apuPMEeTUUHE HE BIAXUISIIOCH OUTBII, HIXK Ha
5% Bi1A ICTUHHOTO MAaTE€MAaTHYHOIO OYIKYBaHHS BIANOBIAHOTO pe3yibTaty y 95
Bunaakax i3 100.

KpiM cTyneHTiB, B JOCHIIPKEHHI B3SIM YYacTh BHUKJIAJadi-METOAUCTH
MearoriyHol MPAaKTUKH, K1 OIIHIOBAJIM MISUIbHICTh CTYACHTIB Mij] Yac MPOXOJKEHHS
HUMM MEAaroriyHo1 NPaKTUKHU Ta BUUTEN! XIMIi.

OpraHi3oByouM MeAaroriyHuid EKCHEpPUMEHT, MU BUXOJIWIU 3 TOrO, IO
MPOBIIHUM OCBITHIM KOHCTPYKTOM MOJIeJll MailOyTHHOrO (paxiBLs Ha Cy4aCHOMY
etami € npodeciiina komnereHTHICTh [48; 170; 206; 232; 310; 362]. 3 ornsaay Ha 1,
MU JOCHIKYBaJId C(HOPMOBAHICTh MOTHBAIIITHOTO, 3HAHHEBOTO Ta MISUTBHICHOTO
KOMITIOHEHTIB €KCIIEpUMEHTAIbHO-METOJUYHUX KOMIIETEHLIH MaiOyTHIX y4WTENIB
IIOJI0 OpraHizaimli Ta MPOBEIECHHS XIMIYHOIO EKCIEPUMEHTY Yy 3arajlbHOOCBITHIX
HaBYaJIbHUX 3aKIagax.

[lin yac mpoBeneHHS KOHCTAaTyBaJbHOTO €Taly JOCHIIKEHHS HaMH Oyiu

BUKOPHUCTaHI METOAM: aHKETYBAaHHsI BUMTEINIB, aHa/I13 MUCbMOBUX POOIT, BUKOHAHUX
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CTYJ€HTaMHU; CIIOCTEPE)KEHHS Ta  OLIHIOBAHHSA BUMTENSIMHM, BHUKJIaJa4aMHu-
METOJUCTaMH pPOOOTHM CTYACHTIB TiJ Yac MPOXOJKEHHS HUMH I€IaroriyHoi
MPaKTUKHU (METOJ €KCIEPTHUX OI[IHOK).

JIist oliHIOBaHHS AISIBHOCTI CTYJEHTIB 3 OpraHi3allii, IpOBEACHHS XIMIYHOIO
EKCIIEpUMEHTY Ta (pikcalii oJepKaHUX Pe3yNbTaTIB y Mepioj MPOXOKEHHS HUMU
NEeJaroriyHoi NpPakTUKAM HaMU BUKOPUCTOBYBAJIMCh KapTH CIIOCTEPEKEHb 32
BIJIMOBITHOO JISTIbHICTIO CTYAEHTIB (101aTOK P).

Jns  BuU3HaueHHS  C(OPMOBAHOCTI  MOMUBAYIUHO20  KOMNOHEHMA
eKCNepuUMeHmanbHO-MemoOuyHuUx  KomMnemenyitl  BUKOPUCTOBYBAIUCH  KapTHU
CIIOCTEPEKEHb 3@ JISUIBHICTIO CTYAEHTIB y TMepioJl MNPOXOIKEHHS HUMHU
nenaroriyHoi  npakTuku (goxatok P, kapra cnoctepexens 1). CrnocrepekeHHs
NPOBOJAMIN METOJUCTH Ta BUMTENl, SIKI MpalIOBAJIM 31 CTyAEHTaMH IMijJ Yac
NEeNaroriyHoi MPakTUKWA W 31MCHIOBAJIM 3arajibHe OLIHIOBAHHSA PE3YJbTaTIB iX
poooTH.

[Tix yac crmocTepexeHHsl OLIHIOBAaHHSA 3/1MCHIOBANIM 3a TAKUMU MOKA3HUKAMU:
1) GakaHHS CTYJACHTIB HaBYaTH Y4YHIB XiMii 3 BHKOPHCTaHHSIM XIMIYHOTO
EKCIEpPUMEHTY; 2) BIAMOBIAAJIbHE CTaBJICHHS CTYJAEHTa JO [MiJATOTOBKH Ta
MPOBEJICHHS XIMIYHOTO €KCIEPUMEHTY; 3) BIAMOBIJAJIbHE CTaBICHHS CTYJIEHTa 0
MIATOTOBKM YYHIB II0JI0 CHPUHAMaHHS XIMIYHOTO €KCIEpUMEHTY; 4) BIANOBIAAIbHE
CTaBJICHHS CTY/AEHTa LI0JI0 OpraHizalli poOOTH YYHIB 3 XIMIYHHM €KCHEPUMEHTOM;
5) OaxkaHHs CTy/IEHTa 3alliKaBUTH YYHIB Ta MIJBHIIUTH iX 1HTEpPeC A0 MpeaMeTa 3a
JOTIOMOTH XIMIYHOTO €KCIIEpUMEHTY; 6) BIANOBIIAJIbHE CTaBJIEHHS CTYAEHTA IOA0
JOTPUMAaHHS TPaBUI TEXHIKM O€3MEeKHW TiJl Yac TMPOBEACHHS XIMIYHOTO
€KCIIEPUMEHTY.

KoxxHuit 13 TOKa3HUKIB OIliHIOBaBCS uoTupMa Oanamu: «0», «1», «2»,
«3» 0amu. «0» OaniB CTYIEHT OTPUMYBaB, SKIIO NPOSBH JISIIBHOCTI IOJA0
oprasizaiii Ta NpPOBEIEHHA XIMIYHOTO EKCIEPUMEHTY 3a JaHMMH MOKa3HUKaMU
BIICYTHI; «1» 0anm — AKIMIO B JIAJIBHOCTI CTYJEHTa Mald MiCIe JIMIIE OKpeMmi i3
3a3HAYEHHUX MOKAa3HUKIB; «2» Oaln — SKIIO y AIJIBHOCTI MAaOYTHIX YYHUTEIIB MaJld

Miclle OUIBIIICTh 13 3a3HAUYCHUX TMOKA3HUKIB, «3» Oanu — SKI0 Yy JIiSUTBHOCTI
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MaiOyTHIX yYUTENIB OyJIM YITKO BUPAXEH1 BCl 3a3HAaYE€HI MOKa3HUKU. TakKUM YMHOM,
MaKCUMaJlbHO MOXJIHMBa cymMa OaiiB, Ky MIr HaOpatu OJMH CTyAeHT, 18 Oani
(673=18).

BusHaueHHs pIBHIB c(hOpMOBaHOCTI 3HAHHEBO2O KOMNnoHeHma
eKCNepUMEHMAIbHO-MeMOOUYHUX Komnemenyil MalOyTHIX Y4YUTENIB XiMIi 100
METOJMKHM OpraHizaiii Ta MPOBEJACHHS XIMIYHOTO EKCIEPUMEHTY BIA0YBajIoCh 3a
pe3ysibTaTaMl  KOHTPOJIbHOI pOOOTH, MeTa SKOi TMoJjsraja y BCTAHOBJIEHHI
MOYAaTKOBOI'O PIBHS 3HAaHb CTYJEHTIB 1€ O BUBYEHHS Kypcy «Meroanka HaBYaHHS
ximii». OKpiM TOro MeTa KOHTPOJBHOI pPOOOTH TmoydArajga y BHU3HAYEHHI KoJia
TEOPETUYHUX MUTAHb Kypcy «MeTo/iuKa HaBYaHHS XIMii» I110/I0 METOJUKHU 1 TEXHIKU
IIKUIBHOTO XIMIYHOTO ekcrnepuMmeHTy. KoHTposibHa poOoTa Oyna po3paxoBaHa Ha
2 TOJIUHU.

HaBoaumo ii 3micT.

1. Po3kpuiiTe poib HaBYAIBLHOTO XIMIYHOT'O €KCIIEPUMEHTY SIK METOY, 3acOo0y
HaBYaHHS Ximii. 2. Po3kpuiiTe mi3HaBaJbHE 3HAYEHHS HABYAJbHOTO XIMIYHOIO
ekcnepumeHTy. 3. Cxapaktepu3yiiTe Kiacuikaiito HaBYAJBHOIO  XIMIYHOIO
EKCIIEpUMEHTY. 4. Po3kpuiiTe =~ METOAMKY  OpraHizamii Ta  IPOBEICHHS
JE€MOHCTPALIHHOTO €KCIEepUMEHTY 3 XiMii. 5. Po3kpuiite mMeToauKy oprasizamii Ta
MIPOBEJICHHS Ja0OPATOPHUX JIOCHIAIB 3 XiMii. 6. Po3kpuiiTe METOIMKY opraHizaiii Ta
MPOBEJICHHS MPAKTUYHUX POOIT 3 XiMIi.

Koxna BignoBigp oliHIOBasaca yotupma Oanamu. Kputepismu Oynu
MPaBUIBHICTh Ta TIMOMHA PO3YMIHHS MUTAHHS OpraHi3allii Ta IpOBEIECHHS XIMIYHOTO
EKCTIEPUMEHTY Y 3araJIbHOOCBITHIN miKoi: «0» OaiiB — BIACYTHICTH BiANOBiai; «1»
Oas1 — BIANOBIIb YaCTKOBO MpaBUibHA; «2» 0anu — BIANOBiIb HEMOBHA MPABUJIbHA;
«3» 0anu — BIAMOBIAL MMOBHA MpaBUibHA. TakKUM YMHOM, MakCUMajbHa cyma OaiB,
SIKy MOTJIM HaOpaTH cTyneHTH cTaHoBwia 18 6anis (673=18).

Jlns  BU3HAYEHHS PIBHIB CPOPMOBAHOCTI OiflbHICHO2O KOMHOHEHmMA
eKCnepuMeHmaibHoO-MemooOuyHuUx KomnemeHnyii y MaWOyTHIX YYHUTENIIB XiMii
1010 OpraHizauii Ta NPOBEJCHHS XIMIYHOTO €KCIEPUMEHTY BUKOPHCTOBYBajach

KapTa CIOCTEPEKEHHS 3a AINIBHICTIO CTYAEHTIB y NEpiojJ MPOXOJKEHHS HUMU
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nenaroriyHoi npakTuku (goxatok P, kapra cmocrtepexkeHpb 2). Sk 1 y BUNAIKY
BU3HAYCHHS pIBHIB c(hopMOBaHOCTI MOTHBAL[IHHOT O KOMIIOHEHTA,
CIIOCTEPEXKEHHS 3J1MCHIOBAJIM METOJMCTH Ta BYMUTENl, SKI TpaloBaid 31
CTyAEHTaMU TIiJI Yac MeJaroriyHoi NpakTUKH Ta 3J1HCHIOBaJIM 3arajlbHe
OI[IHIOBAHHS pe3yJbTaTiB iX poOoTu. OIIHIOBAHHIO TiJ Yac CHOCTEPEKECHHS
Nidarany BMiHHA: 1) 1oTpuMaHHS nOpaBui Oe€3MeKH y MNpoleci NPOBEACHHS
XIMIYHOTO E€KCHEPUMEHTY; 2) HaBUYKHU Yy pPOOOTI 3 OCHOBHHMM Ja0OpPaTOPHUM
oOJlalHAHHAM, BOJIOJAIHHSA TpuiioMaMu Ja0OpaTOpHOi TEXHIKU; 3) BMIHHS
CKJIaJlaTW TpWIJIAAW ISl BUKOHAaHHSA JOCIHIAIB 3TIJHO MNpOrpaMH, MEPEBIPATH
Npujiali Ha TEPMETHUYHICTh; 4) BMIHHA IUIAHYBAaTH EKCIIEPUMEHT, MPOBOJIUTH
Horo Ta poOUTH BUCHOBKH; 5) BMIHHS J€MOHCTPYBAaTH AOCIIU, KOMEHTYBATH iX;
6) BMIiHHS OpPraHi30BYBaTH YYHIBChKHI €KCIIEPUMEHT Ta HOTO OIIHIOBATH.

KoxHuil 13 MOKa3HUKIB OLIHIOBaBCA 4YOTHpMa OajamMu SK 1 y BHUIAAKY
OI[IHIOBAHHS ITOKA3HHMKIB MOTHBAI[IMHOTO KOMmIOHEHTa: «0», «1», «2», «3» Oamm.
TakuM 4MHOM, MaKCHUMaJIbHO MOXJIMBA CyMa OalliB, SIKYy MII HaOpaTH OJMH CTY/EHT,
18 6aniB (673=18).

PiBHi  chopMoOBaHOCTI 'y  CTYAEHTIB  MOTHBAL[IHHOIO  KOMIIOHEHTa
€KCIEPUMEHTAJbHO-METOJJMYHUX KOMIETEHIIIl BHU3HA4YaBCs Ha OCHOBI KapT
croctepekeHb. Pe3ynbrat 00poOKH KapT cioCTEpeKeHb HaBeAeH1 B noaatky C.

3a ojepKaHUMHU pe3yJdbTaTaMH MM BHU3HAYaJId MEX1 KOJUBaHb PIBHIB
c(hOpMOBAaHOCTI Yy CTYACHTIB KOMIICTCHIIIH W00 OpraHizaiii Ta MPOBEICHHS
XIMIYHOTO €KCIEPUMEHTY Yy 3arajJbHOOCBITHIN mikoyi. B OCHOBY po3paxyHKiB OyJo
nokimageHo meroauky A. JI. Hacnemosa [247, c¢.32], amanToBaHy [0 HaIIOro
JoCHiJKeHHs. MeToanka o04ncieHs HaBeaeHa B 1oaaTky C.

Pe3ynpTaTd  po3paxyHKIB ~ BHM3HA4€HHS C(OPMOBAHOCTI y  CTYJEHTIB
MOTHBALIMHOTO KOMIIOHEHTa E€KCIIEPUMEHTAJIbHO-METOAUYHUX KOMIIETEHIIN 111040
oprasizailii Ta IpOBEICHHS XIMIYHOTO €KCIIEPUMEHTY 3a JaHUMHU KOHCTATYBaJbHOI'O
eTamny JOCHIKEHHS HaBeleHi B Tabn. 5.8. ExcnepumenTtanbHa BHOipKa CTaHOBUIIA

6sm3bK0 400 cTyAEHTIB.
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Tabnuys 5.8.
CdopmoBaHicTh y CTYyIeHTIB MOTHBALITHOT0 KOMIIOHEHTA
eKCIePUMEHTAbHO-METOAUYHUX KOMIIETEHIIi 11010 OpraHi3aii
Ta NMPOBEJACHHS XIMIYHOI0 EKCIIEPUMEHTY
y 3arajibHOOCBITHiX HABYAJLHMX 3aKJaJax

(KOHCTATYBAJbLHUMH eTal J0CJTisKeHHsI)

PiBHI Kinpkicth Bincorku, %
KOMITETEHLI1H CTYJEHTIB
Hwusbkuit 89 22,70
Cepenniit 195 49,75
JlocTaTHii 87 22,19
Bucoxwnii 21 5,36

Kopuctyrouncs popmynoro (5.2.) Ta gaHuMu Tadi. 5.8, MU BU3HAYAIIM CEPETHE
3HAYECHHS Koe(ilienTa c(hOpMOBaHOCTI MOTHBALIHHOTO KOMIIOHEHTA
€KCIIEPUMEHTAIbHO-METOAUYHUX KOMIIETEHIIIM 100 OpraHizamii Ta MNpPOBEAEHHS

XIMIYHOTO €KCIIEPUMEHTY:
K siomus (konem.) = 0,434

Ile 3HaveHHs BIANOBINAE cepeoHbOM) PIBHIO CHOPMOBAHOCTI Yy JaHUX
CTYJIEHTIB MOTHUBALIMHOTO KOMITOHEHTa €KCIIEPUMEHTATbHO-METOJUYHHUX
KOMITIETEHL1H 11010 OpraHi3allii Ta MpoBeAEHHS XIMIYHOIO €KCIIEPUMEHTY.

PiBeHp  cpopMOBaHOCTI  3HAHHEBOIO  KOMIIOHEHTa  €KCIIEPUMEHTAJIbHO-
METOAMYHUX KOMIETEHIIM 00 OpraHi3amii Ta MPOBEAEHHS XIMIYHOTO €KCIIEPUMEHTY
BU3HAUaIM 3a KPUTEPIEM 3HAHHS CTYJCHTAMM METOJUKUA 1 TEXHIKA XIMIYHOTO
eKCIIEPUMEHTY 10 BHBYEHHS IUCLMILTIHM «MeToauKa BUKIAJaHHSA XiMi». 3a UM
KpPUTEPIEM PO3paxoBYyBaBCs KOS(DIlIEHT 3aCBOEHHS 3HAHh MAMOYTHIX YUUTEIIB XIMIi.

BusHaueHHss 3a3HayeHMX [OKA3HUKIB BinOyBajocss 3a  pe3yibTaTaMH
KOHTPOJIbHOT pOo0O0TH, 3MICT K01 OyJO HaBeJeHO Bulle. Pe3ynbTaTu KOHTPOJIBHOI

pobotu HaBezeH1 B noaaTtky C.
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Pe3ynpTaTi po3paxyHKiB BUBHaUYEHHSI CPOPMOBAHOCT1 y CTYACHTIB 3HAHHEBOTO
KOMIIOHEHTa EKCIEPUMEHTAIbHO-METOAMYHUX KOMIETEHIINH 100 OpraHizaiii Ta
MPOBEJICHHS XIMIYHOTO E€KCIIEPUMEHTY Ha KOHCTATYBAJIbHOMY €Talll JOCIIJKEHHS
HaBejieH1 y Tabn. 5.9.
Tabnuys 5.9.
CdopmoBaHiCcTb y CTYIeHTIB 3HAHHEBOT0 KOMIIOHEHTA
eKCIIePUMEHTAIbHO- METOAUYHUX KOMIIETEHII# 1010 OpraHi3aii
Ta NMPOBEJACHHS XIMIYHOI0 EKCIIEPUMEHTY
y 3arajibHOOCBITHIX HABYAJIbHUX 3aKJIa4aX

(KOHCTATYBAJBLHUH eTal J0CJTisKeHHsI)

PiBHI Kinpkicth Bincorku, %
KOMITETEHLI1H CTYJEHTIB
Hwu3bkuit 111 28,32
Cepenniit 199 50,76
JlocTaTHii 62 15,82
Bucoxwnii 20 5,10

Cepenne 3HaueHHs KoedilieHTa C(HOPMOBAHOCTI y CTYIEHTIB 3HAHHEBOTO
KOMIIOHEHTa EKCHEPUMEHTAIbHO-METOAMYHUX KOMMETEHIINA 00 OpraHizaiii Ta

MPOBEJICHHS XIMIYHOTO €KCIIEPUMEHTY CTAHOBUTH:

K snans (konem.) = 0409

Cepenne 3HaueHHs KoedilieHTa C(HOPMOBAHOCTI y CTYJIEHTIB 3HAHHEBOIO
KOMIIOHEHTa EKCINEPUMEHTAIbHO-METOAMYHUX KOMMETEHIINA 00 OpraHizaiii Ta
MPOBEJICHHS XIMIYHOTO €KCTIEPUMEHTY BIJITIOBIJIA€ cepeOrHboM) PIBHIO.

BusnaueHHs piBHIB chopMOBaHOCTI y MaOyTHIX YYUTENIB XiMii A1SUIbHICHOTO
KOMIIOHEHTa EKCIEPUMEHTAIbHO-METOIMYHUX KOMIETEHIId MO0 opraHizamii Ta
MPOBEJICHHS XIMIYHOIO €KCIEpPUMEHTY BHU3Hayalil, SK 1 piBHI C(HOPMOBAHOCTI
MOTHBAL[IMHOTO KOMIIOHEHTa, 3a MaTepiajlaMd OIpPAIIOBAHHS KapT CHOCTEPEKEHb
(monmatok P, kapta crioctepexeHHs 2) 3a IXHBbOIO JISUIBHICTIO MiJl Yac MeJaroriyHoi

npakTuku. Pe3ynbratn 00poOKu KapT cnocTepexeHb HaBeeH1 B Joaatky C.



2172
Pe3ynpTaTn  po3paxyHKIB  BHM3HA4€HHS C(OPMOBAHOCTI y  CTYJEHTIB
JISTTBHICHOTO KOMIIOHEHTa EKCIEPUMEHTATbHO-METOJUYHUX KOMIIETEHIIN 110710
oprasizaiii Ta TPOBEACHHS XIMIYHOI'O E€KCIEPUMEHTY VY 3arajJlbHOOCBITHIX
HaBUYAJIbHUX 3aKJiajax HaBeneHi y Tadm. 5.10.
Tabnuys 5.10.
CdopmoBaHicTh y CTYI€HTIB JiSlJIbHICHOT0 KOMIIOHEHTA
eKCIePUMEHTAJIbHO-METOAUYHUX KOMIIETEHIIi 1010 OpraHi3aii
Ta NMPOBEJACHHS XIMIYHOI0 EKCIIEPUMEHTY
y 3arajibHOOCBITHiX HABYAJbHMX 3aKJaJax

(KOHCTATYBAJBLHUMH eTal J0CJTisKeHHs])

PiBHI Kinpkicth Bincorku, %
KOMITETEHLI1H CTYJEHTIB
Huspkui 110 28,06
Cepenniit 201 51,28
JlocTaTHii 53 13,52
Bucokmnii 28 7,14

Hani Tta6n. 5.10. go3Boiawiu Ham 3a dopmynoro (5.2.) po3paxyBaTH CEpEIHE
3HaueHHs KoediieHTa CcGOPMOBAHOCTI y CTYJEHTIB [IsNIbHICHOTO KOMIIOHEHTA

KOMITIETEHL1H 11010 OpraHi3alii Ta NpoBeASHHS XIMIYHOT'O €KCIIEPUMEHTY:

K yminw (Konem.) = 0413

Onepxxanuit KoeiliEHT BIANOBIIAE cepeoHboMYy piGHI0 CHOPMOBAHOCTI Yy
CTYJEHTIB J1sJIbHICHOIO KOMIIOHEHTa KOMIETEHI[1 11010 OpraHi3alii Ta mpoBeJeHHs
XIMIYHOT'O €KCIEPUMEHTY Y 3arajbHOOCBITHIM IIKOJII.

OTtxe, 3a pe3ynbTaTaMl KOHCTAaTyBAJIbHOTO €TaIly JOCIIIXEHHS 3’ sICOBAaHO,
[0 eKCIEPUMEHTATbHO-METOUYHI KOMIIETEHIIT MalOyTHIX YUYUTENIB XiMii 100
oprasizaimii Ta TpPOBEIECHHS XIMIYHOT'O EKCIEpUMEHTY Yy 3arajbHOOCBITHIX
HaBYaJIbHUX 3akjajax mnepeOyBalTh Ha cepeanbomy piBHI. lle o3Hauae, 110

JISUTBHICTh BUIIMX HaBYaJbHUX 3aKJaJiB II0JI0 MIATOTOBKM MalOyTHIX YYUTENIB
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70 Oprasizamii Ta NHPOBEACHHS XIMIYHOTO €KCHEPUMEHTY Yy 3arajibHOOCBITHIX
HaBYAJIbHUX 3aKJIaJax HEJOCTaTHbO €(EeKTHBHA, OCKUIbKH KOJEH 3 KOMIOHEHTIB
BIIMOBITHUX KOMMETEHI[IA HE TOCAT JOCTATHHLOT'O YU BUCOKOTO PiBHSI.

BucHOBKM Tpo HEAOCKOHANICTh MIATOTOBKM MaWOYTHIX  yYHUTEINIB
10 opraHizamii Ta MpPOBEAEHHS XIMIYHOTO €KCIEPUMEHTY MiATBEPAKYETHCS
pe3yapTaTamMmu AHKETYBAHHS YUUTEIIB XiMii, 10 OTUCaHI
B nmaparpadi 1.5.

OT1xe, BUHUKae 00’ €KTUBHA MOTpeda y po3poOIl Takoi METOAUKHU MIATOTOBKH
MalOyTHIX y4MTENIB XiMii, sika O yJAOCKOHalmuia O MArOTOBKY MallOyTHIX y4uTEsiB
70 opraHizaimii Ta MPOBEIEHHS XIMIYHOTO E€KCHEPUMEHTY Yy 3arajlbHOOCBITHIX
HaBYaJIbHUX 3aKIagax.

[loganpme  gocuikeHHda OyJlo  CHpsAMOBaHE Ha TMOWIYK IUISAXIB
YAOCKOHaJIEHHs TPOo(deciiiHO-METOAUYHOI MIATOTOBKM MalOyTHIX yYHUTENIiB XiMmii
70 oOprasizamii Ta HPOBEJCHHS XIMIYHOTO €KCHEPUMEHTY Yy 3arajibHOOCBITHIX
HaBYaJIbHUX 3aKJaJ1ax.

VY mpoiieci TpOBEACHHS HOULYKO8020 €Taly MeJaroriyHoro JOCHigXKeHHs
Oyna po3poOlieHa MeToAMKa MIATOTOBKM CTYJIEHTIB JI0 oOpradizamii Ta
NPOBENEHHS XIMIYHOTO E€KCIEPUMEHTY Yy 3arajbHOOCBITHIX HaBYaJIbHUX
3aKijiajziax, a caMe: BU3HAUY€HO METO/0JIOTIYHY OCHOBY MPOIMOHOBAHOI METOJUKH,
3arajbHl Ta KOHKPETHI1 I[UJI1; YOCKOHAJIEHO 3MICT Ja00OpPaTOPHOrO MPAKTUKYMY 3
METOJIMKM HaBYaHHS XIMIi Ha OCHOBI MOJAYJBHOI Oprasizauii HaBYaHHS,
YAOCKOHAJEHO METOJAMKY TMpOBEACHHS J1abOpaTOPHUX  3aHATh  3aBISKHU
MOCUJICHHIO iX MpOoQeciiHOro cupsMyBaHHS; PO3pOOJEHO TECTOBI 3aBIAaHHS 3
METOJMKHU 1 TEXHIKH XIMIYHOTO eKcrepuMeHnTty (auB. m.4.7.2; 4.7.3).

Hactynaum 6yno npoBeneHHs! hopmysaibHo20 emany 00Ci0OHCEeHHs.

ExcriepumeHTanbHa 1 KOHTPOJIBHI IPYNU OOMPATUCh HUIAXOM CIIBCTaBIISHHS
Koe(illieHTa piBHS 3HaHb 3@ HACHIIKaMH eK3ameHaliiHoi cecli. Po3paxyHok
POBOJIUBCS 3a opmyJioro [249]:

:(5a+46+3c+2d)—2mm.100%
3m-n , (5.3)

K




274
ne K — koedilieHT piBHS 3HAHb, a — KUIBKICTh «5», 8 — KUIBKICTh «4», ¢ — KUIBKICTh
«3», d — KIIBKICTB «2», M — KUTBKICTh MPEAMETIB, N — KUIbKICTh CTYCHTIB.

OO0’ eKTUBHICTH BUOOPY IBOX rpym Oyja MiATBEpKEHA CHIBCTABISIHHAM PIBHS
3HaHb 3@ HACIIIKaMu eK3aMEHalIWHOI cecli: CTYyJAeHTH EKCHEepPUMEHTAIbHOI Ta
KOHTPOJILHOT TPYI Majii MPUOIU3HO OJTHAKOBHM KOE(DIIIEHT PiBHS 3HAHb.

YuacTh y popMyBaibHOMY eTarli JocaikeHHs B3sau nonaa 400 cTyneHTiB
YEeTBEPTOro Kypcy Yepkachbkoro HallOHAJIBHOI'O YyHiBepcUTeTy iMeHl1 bormana
XMEAbHUIBKOT0, 10 SIKOTO JOJYUYMJIMCSA CTYAeHTH HIKHHCBKOTro Jep>KaBHOTO
yHiBepcuTeTy iMeHi Mukonu ['orons, CyMmMcbKOro A€pk’aBHOT'O MEIarorivHoOro
yHiBepcuTeTy iMeHi A. C. MakapeHka.

OCHOBHMUMHU 3aBJaHHSAMHU (OPMYBAJIBHOIO €Taly JOCHIKEHHS CTalu:
nepeBipka ePeKTUBHOCTI PO3pPOOJICHOT METOAMKU MIATOTOBKM MalOyTHIX Y4YUTENiB
XiMii 10 oprasizailii Ta IPOBEAECHHS XIMIYHOTIO €KCIIEPUMEHTY Yy 3arajibHOOCBITHIX
HAaBYAJIbHUX 3aKjaJax Ta BCTAHOBJEHHS 3aJI€KHOCTI MK BUKOPUCTaHHSIM
3apONOHOBAHOI METOAUKHU MIATOTOBKM CTYJEHTIB 1 iX pIBHEM MOTHBALIMHOIO,
3HAHHEBOI'O Ta  JISUIBHICHOTO KOMIIOHEHTIB ~ €KCIIEPUMEHTaIbHO-METOJUYHUX
KOMITETEHIIH.

[lenaroriyuHuii  €KCIEpUMEHT  IPYHTYBaBCS  Ha  MNPUIYLIEHHl,  LIO
BIIPOBAJI?)KEHHSI 3alIPONIOHOBAHOT METOJMKH MIATOTOBKU CTYJEHTIB A0 OpraHizali Ta
MPOBEACHHS XIMIYHOTO €KCIIEPUMEHTY CIPHUITUME IM1IBUIIEHHIO PIBHS MpodeciitHo-
NeJaroriyHoi MIATOTOBKM MaMOyTHIX Yy4YMTENiB XIMii 10O 3a3HA4Y€HOrO0 BHIY
TISUIBHOCTI.

[licns mpoBeeHHS EKCINEPUMEHTATIBHOTO HAaBYaHHS IMiJ 4ac MPOXOJKEHHS
CTYJIEHTaMU MEJaroriyHoi MPakTUKU BU3HAYaBCs KIHIEBHUHM piBEHb C(POPMOBAHOCTI
y MaiOyTHIX yYuTediB XiMii MOTHBAUIMHOTO, 3HAHHEBOTO, iSUIBHICHOTO
KOMIIOHEHTIB €KCIEPUMEHTaIbHO-METOJUYHUX KOMIIETEHIIIN 1100 OpraHizamli Ta
MPOBEACHHS XIMIYHOI'O €KCIIEPUMEHTY Y 3arajlbHOOCBITHIX HABYAJIbHUX 3aKJIaJax.

KinbKiCHOIO BETMYMHOIO, 110 BU3HAYasIa PiBEHb C(HOPMOBAHOCTI KOMIIETEHIIIH, K
1 B KOHCTaTyBaJbHOMY E€KCHEpUMEHTI, OyB KOe]ilieHT c(HOpPMOBAHOCTI BIIMOBITHUX

KOMIIOHCHTIB KOMITCTCHI[I — MOTHUBAIIIITHOTO, 3HAHHEBOTO, JISIIBHICHOTO.
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JIns BU3Hau€HHS MOTHBAIIMHOTO KOMIOHEHTa HaMHu Oyja BHUKOpUCTaHa
KapTa CIOCTEPEeXEHHS 3a JISJAbHICTIO CTYIEHTIB Yy TNepioJl MPOXOIKEHHS
HUMU TmejaroriyHoi mnpakTtuku (momatok P, kapra cmoctepexenn 1).
CnocTepexxeHHsl 3A1MCHIOBAaJM METOJMCTH Ta BYMUTENl, fAKI MpaloBaid 3i
CTyAEHTaMU TIiJl Yac MeJaroriyHoi MNpakTHUKU Ta 3/1HCHIOBaJIM 3arajbHe
OIL[IHIOBaHHS pPe3yJbTaTiB iX poOoTU. Pe3ynbTaTu aHamizy KapT CIOCTEPEXKEHb
HaBeJIEHO B noaatky T.

Pe3ynbTatl po3paxyHkiB chOPMOBAHOCT1 y CTYJEHTIB €KCIIEPUMEHTAIBHUX Ta
KOHTPOJBHUX TPYN MOTHUBAL[IHHOTO KOMIIOHEHTa EKCIIEPUMEHTaIbHO-METOIUYHUX
KOMIIETEeHI[1i HaBejieH1 B Tabi. 5.11. Ta puc. 5.3.

3a ¢opmynoro (5.2.) Ta qaHumu Tada. 5.11. Hamu OyJI0 PO3pax0OBaHO CEPEIIHE
3HaueHHs KoediuieHTa Cc()OpPMOBAHOCTI Yy CTYACHTIB €KCHEPUMEHTAIbHUX Ta
KOHTPOJBHUX TPYH MOTHBALIMHOTO KOMIIOHEHTa KOMIIETEHIIIM 1100 OopraHizauii Ta

MPOBEJICHHS XIMIYHOT'O €KCIIEPUMEHTY Y 3arajlbHOOCBITHIX HABYAJIbHUX 3aKJIaJlax:

K jewomug (popar) = 0802 =¥ CTYNICHTIB eKCTIEPUMEHTATTLHIX TPYTT;

K
momue ( popm.)

=0,499 -y cTyeHTIB KOHTPOIBHHUX TPYII.
Tabnuys 5.11.
CdopMoBaHiCcTb y CTYACHTIB €KCIIEPMMEHTATBHUX TA KOHTPOJbHHUX IPYII
MOTHBALIITHOI0 KOMIIOHEHTA €KCIIEPUMEHTAJIbHO-METOAMYHUX KOMIIETeHIiH
100 OpraHi3auii Ta NpoBeJIeHHs XiMiYHOI0 eKCIIEPUMEHTY

y 3arajibHOOCBITHiX HABYAJbHMX 3aKJaJax

Ha GOopMYBaJILHOMY eTalli JOCJIiXKeHHS

PiBHi ExcniepumeHTanibH1 rpynu KoHTposnbHI rpynu
KOMIIETEHII A Kinpkicth Bincorku, % Kinpkicth Bincorku, %
CTYJI€HTIB CTYJI€HTIB
Huspkui 12 3,08 40 10,36
Cepenniit 118 30,26 152 39,38
JocratHii 180 46,15 162 41,97
Bucoxkwuii 80 20,51 32 8,29
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554
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30,26

20,51

PiBHi

[0 EKcnepumeHTanbHi rpynu E KoHTponbHi rpynu

Puc. 5.3. CpopMoOBaHICTh y CTYJIEHTIB €KCIEPUMEHTAILHUX Ta KOHTPOJIBHUX
rpyl MOTHBAI[IHHOTO KOMIIOHEHTa EKCHEPUMEHTAIbHO-METOAMYHUX KOMIIETEHLIH
II0JI0 OpraHizaimli Ta MPOBEIECHHS XIMIYHOTO EKCIEPUMEHTY Yy 3arajlbHOOCBITHIX

HaBYaJIbHUX 3aKjaJax Ha (OPMYyBaIbHOMY €Tari JOCTIIKEHHS.

[TopiBHsIIBHY €(EKTUBHICTh EKCIEPUMEHTAIbHOI METOJUKHU MiJATOTOBKH
MalOyTHIX Y4YUTENIB XiMii JO Oprasizauii Ta NpOBEJEHHS XIMIYHOTO €KCIEPUMEHTY
BU3HAYaJM 32 OPUPOCTOM MOTHUBALIMHOTO KOMIIOHEHTa — pPI3HULSA CEPEIHbOIO
Koe(ilieHTa cOpMOBAHOCTI MOTUBALIMHOTO KOMIIOHEHTA €KCIIEPUMEHTAIBHUX TPy
Ta CepeHbOr0 3HAYEHHs KoedilieHTa c(pOpMOBAHOCTI MOTHUBALIMHOIO KOMIIOHEHTA

KOHTPOJIbHUX rpym [212, ¢.92]:

I1,, = ﬁjewomue(qbopmye.) —Efwomue(qbopmye.) =0,602-0,499=0,103.

3  po3paxyHKIB  BHUJHO, 10 32  MOTHUBAI[IHHUM  KOMIIOHEHTOM
EKCIIEPUMEHTATbHO-METOAUYHUX KoMIeTeHIid BigOyBaBcs mnpupict (0,103) 1 1e
CBITUUTh HA KOPUCTHh €(EKTUBHOCTI PO3POOJIEHOI EKCIIEPUMEHTAIbHOI METOAMKU
MNIATOTOBKM MaMOyTHIX Yy4YUTEeNiB JO Opradizauii Ta MPOBEACHHS XIMIYHOIO

€KCIIEPUMEHTY Y 3arajJbHOOCBITHIX HaBUaJbHUX 3aKJIaJaX.
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[lepeBipky  3HauymocTi pe3yabTaTiB  CHOPMOBAHOCTI  MOTHUBAIIMHOTO
KOMITOHEHTa €KCIEPUMEHTAIbHO-METOIMYHUX KOMIIETEHIIA CTYJEHTIB KOHTPOJIBHUX
Ta EKCIepUMEHTAIBLHUX TPyl MI0J0 OpraHizamii Ta TMPOBEICHHS XIMIYHOIO
EKCIIEpUMEHTY Yy 3arajbHOOCBITHIX 3aKjajax 3IMCHIOBAIM 3a pe3yJjbTaTaMu
OMpAalIOBaHHS KapT CIOCTEPEXEHb 3 BHUKOPUCTAHHSIM METOAIB MAaTeMaTHYHOI
cratuctuku [249]. ®opmyBanacs  Hynb-rinore3a [Hp] (piBeHb copMOBaHOCTI
MOTHBALIMHOTO  KOMIIOHEHTa  KOMIETEHUIA  CTYAEHTIB  KOHTPOJBHUX 1
CKCIICPUMEHTAIBHUX TPYN CYTTEBO HE BIIPI3HAETHCA) 1 anbTepHaTMBHA i [Hi]
(piBeHb Cc(OPMOBAHOCTI MOTHBAIITHOTO KOMIOHEHTAa KOMIICTCHI[IH CTYICHTIB
KOHTPOJBHUX 1 €KCIIEPUMEHTANIBHUX T'PYIl CYTTEBO BIAPIZHAETHCS). s mepeBipku

rimore3u BuKopuctaHo Kkpurtepiii Ilipcona [249, c¢.52]: wnynb-rinore3a [Ho]:
2 2 . — ye . .2 2
Yemn. < Xipum. A1 Beix L=4 xareropiit npu ansrepHatusi [Hil: Xeun. # Xipum. -

TabnuuHe KpUTHUYHE 3HAYEHHS CTAaTUCTUYHOTO Kputepito it 0=0,05 1 yucna

crynens BitbHOCTI 3 (V=L -1=4-1=3) cTtaHOBHUTH X,%pum. =782 [249, c.52].

Emmipruune 3HaueHHS 11 CTATUYHOTO KPUTEPIIO xgﬂm. BHU3HAyaau 3a (PopMyJioro

(5.1.) (momatox T).

Oo6uncneHe ekcrepuMeHTalIbHE 3HAUCHHS XZ-KpI/ITepiIO Ounble XZ-KpI/ITepiIO
kputuyHoro: 40,83 > 7,82. Lle nae HaM MOXJIMBICTh OAUYNUTH HASIBHICTb CTATUCTUYHO
3HAYYII01 BIAMIHHOCTI B pe3yibTarax c()OPMOBAHOCTI MOTHBAIIHHOTO KOMIIOHEHTA
KOMIIETEHLIH y CTYAEHTIB EKCHEPUMEHTAIbHUX 1 KOHTPOJBHUX TPyIN Ha pIBHI

JIOCTOBIpHOCTI 95%.

OCKUIbKM KpPUTHYHE 3HAYCHHS X,%pum.(7,82) MEHIIE EKCHEPUMEHTAIBHOIO

2 . o .
Youn. (40,83), TO Hama HynTbOBa TiNOTE3a MPO PIBHICTH CEPEAHIX 3HAYEHb

BIIXWISIETbCS 1 pOOUTHCS BUCHOBOK IPO T€, IO PIBEHb MOTHUBAIITHOTO KOMIIOHEHTA
KOMIIETEHIIH CTYACHTIB EKCIEPUMEHTAJbHUX TPyl JOCTOBIPHO BHINUH, HLK Y
CTYJI€HTIB KOHTPOJIbHUX IPYIIL.

PiBenb cOpMOBAHOCTI 3HAHHEBOTO KOMIIOHEHTa EKCHEPUMEHTAJIbHO-

METOJMYHUX KOMIIETEHILIH MailOyTHIX YYMTENIB A0 OpraHizaulii Ta MNpPOBEIEHHS
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XIMIYHOIO €KCIIEPUMEHTY Yy 3arajJbHOOCBITHIX HaBUAJbHUX 3aKjaZax BHU3HAYAIU 32
KpUTEPIEM 3HAHHA CTYyACHTaMU Teopli Ta METOAMKM HaBYaJIbHOIO XIMIYHOIO
EKCIIEPUMEHTY, SIK 1 B KOHCTaTyBaJbHOMY €Tami AOCIIIKEHHS, 3a pe3yJbTaTaMu
KOHTPOJIBHO1 po00TH. Pe3ynbTaTu aHanizy KOHTPOJIBHUX POOIT CTYJEHTIB HaBEJIEHO B
IOJATKy Y.

PesynbraTti copmMoBaHOCTI Yy MaifOyTHIX y4UTENIB XiMii 3HAHHEBOTO KOMITOHEHTA
KOMIIETEHIIId 11010 OpraHi3amii Ta NPOBEAEHHS XIMIYHOIO E€KCIIEPUMEHTY Ha
(dbopMyBabHOMY €Tari AOCIiIKEeHHS HaBeeHl B Tab. 5.12. Ta puc. 5.4.

Kopucryrouncs dopmynoro (5.2.) ta ganumu tadn. 5.12, Mu obGuuciItOBaIH

KOe(DILIEHT 3aCBOEHHS 3HAHb CTY/ICHTIB KOHTPOJIBHUX Ta €KCIEPUMEHTAIBHUX TPYIL:

K — — . .
snans (popuye.) = 0516 — KOHTPONBHUX TPYI, IO BIAMOBIIA€ CEPEIHBOMY

PIBHIO C(POPMOBAHOCTI KOMIETEHIIH CTY/I€HTIB;

e . _ . .
K 3HaHb(qupMy6.)_0’621 EKCIIEpUMEHTAJbHUX TpyH, II0 BIAMNOBIIAE

JOCTaTHLOMY PIBHIO C(HOPMOBAHOCTI KOMIETEHIIIM CTY/ICHTIB.

Tabnuys 5.12.
CdopMoBaHiCcTb y CTYACHTIB €eKCIIEPMMEHTATBHUX TA KOHTPOJBHHUX IPYII
3HAHHEBOI0 KOMIIOHEHTA €KCIEPUMEHTAJIbHO-METOAUYHNX KOMITeTCH LI i
100 OpraHi3auii Ta NpoBeJIeHHs XiMiYHOI0 eKCIIEPUMEHTY
y 3arajibHOOCBITHIX HABYAJIbHUX 3aKJIa4aX

Ha GopMYyBaJILHOMY eTalli JOCJIiKeHHS

PiBHi ExcniepumeHnTanbHi KoHTponbHi rpynu
KOMITETEHLI1H rpymnu

Kutekicts | Bincorku, % | Kinbkicts | BimcoTky,

CTYJ/ICHTIB CTY/ICHTIB %
Huszskuit 8 2,07 44 11,11
Cepennii 129 34,42 132 48,49
JlocTaTHii 168 43,52 120 30,30

Bucoxkwuii 81 20,98 40 10,10
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55-
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30,30

1111 10,10

PiBHi

[0 EKcnepumeHTanbHi rpynu E KoHTponbHi rpynu

Puc. 5.4. CpopMOBaHICTh y CTYJIEHTIB €KCIEPUMEHTAIbHUX Ta KOHTPOJIBHUX
rpyl 3HAHHEBOI'O KOMIIOHEHTA €KCIIEPUMEHTAIbHO-METOJUYHUX KOMIIETEHIIIH 111040
oprasizauii Ta TMpPOBEACHHS XIMIYHOI'O €KCHEPUMEHTY VY 3arajJlbHOOCBITHIX

HaBYaJIbHUX 3aKjIaJax Ha (OPMYyBaILHOMY €Tari JOCITIIKEHHS.

[lepeBipky 3HAUYIIOCTI Pe3yAbTaTiB CHOPMOBAHOCTI Y CTYJEHTIB 3HAHHEBOTO
KOMIIOHEHTa KOMIETEHI[Id 100 oOpraHi3auii Ta MPOBEAEHHS XIMIYHOIO
eKCIepUMEHTY Ha (OpPMYBaJlbHOMY eTari JOCIHIPKEHHS MPOBOJWINA 3a PaXyHOK
kputepito  y° (xi-kBampar) [249, ¢.52]. EMmipuuHe 3HAYCHHS ) -KPUTEPIilO

obuucmoBanu 3a popmysoto (5.1.) (nogarok V).
2 o
BusHaueHe 3a TaONHIECI0 KPUTHYHE 3HAYCHHSA Y jpyy. A1 HPHUAHATOrO B
MICUXOJIOTO-TIEIATOT1YHUX JOCHIIPKeHHSIX PiBHs 3HauynioctTi npu o=0,05 nopiBHIO€

2
Xipum. = (82, a OOUNCICHE HAMH CKCICPHMCHTAIbHE 3HAYCHHS — xgﬂm. =59,03.

Orxe, Xﬁm_ >X,%pum_; 59,03>7,82. Lle nae HaM MOXKIUBICTb OAYUTH HASIBHICTH

CTaTUCTUYHOI 3HAYyLIOi BIJAMIHHOCTI B pe3yJbTaTaX BUKOHAHHSA KOHTPOJIbHUX
poOIT CTyA€HTaMH KOHTPOJBHUX 1 E€KCIEPUMEHTAJbHUX TPy Ha piBHI

nocToBipHOCT1 95%.
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[HIIMM TOKa3HUKOM €(EKTUBHOCTI HAYKOBO-TEJArOriyHUX JOCHIIKEHb €
MpUPICT 3HAaHb, yMiHb Ta HAaBUYOK. Ha OCHOBI oJep>KaHMX pPe3yJbTaTiB OYIo
MPOBEJICHO OOYHMCIICHHS I[LOTO IMOKa3HMKa 3a MeToaukoio A. A. Kueepsiira [212,
c.91-92].

VY Hammx po3paxyHKax MPUPICT 3a 3HAHHEBUM KOMIIOHEHTOM SBIISE€ COOOIO
PI3HULIIO CEepeaHbOro KoedilieHTa Cc(POPMOBAHOCTI 3HAHHEBOIO KOMIIOHEHTa
EKCIIEPUMEHTANIbHUX TPyl Ta CEPeJHbOro 3HA4eHHs KoedilieHTa chopMOBaHOCTI

SHaAaHHEBOTI'O KOMITIOHCHTA KOHTPOJIbHHUX I'PYII:

I 50n0 = F?Hal—tb (dopmys.) —Egﬁaﬁb (popmys.) =0,621-0516 = 0105

Sk Gaunmo, 3a 3HAHHEBUM KOMIIOHEHTOM E€KCIEPUMEHTAJIbHO-METOANYHUX
KoMIeTeHIii BigOyBcs neBHui npupict (0,105), mo cBIIUUTH MPO MO3UTUBHI
3MIHU y (DOpPMYBaHHI 1€l XapaKTEPUCTUKN MAaOYyTHIX YUHUTENIB 1110JI0 OpraHi3amii
Ta TMPOBEACHHS XIMIYHOIO EKCIHEPUMEHTY y MpPOLEcCi iX EKCIEePUMEHTAIbHOIO
HaBYaHHS.

[lomanpmi  gocnimkeHHss OydaM  COpSAMOBaHI Ha  BU3HAYEHHS  PIBHS
c(hOpMOBaHOCTI Yy MaMOYTHIX YUYWTENIB MISTIbHICHOTO KOMIIOHEHTa KOMIIETEHIIIH
11010 OpraHi3alli Ta MPOBEICHHS XIMIYHOTO €KCIIEPUMEHTY.

KinbkicHOIO  BeIMYMHOIO, SKa BHU3Hayajga piBeHb C()POPMOBAHOCTI
JISUTbHICHOTO KOMIIOHEHTa KOMIMETeHIli OyB koedinieHT chOpMOBAHOCTI yMIHb.
Jlns #loro BU3HAYEHHS HaMu OyJM BHUKOPUCTaHI KapTH CIOCTEpPEKEHb 3a
JISJIBHICTIO CTYJICHTIB y MEpioJ MPOXOJKEHHSI NEeJarorivHoi NpakTUKU (J101aTOK
T, xapta cnoctepexens 2). CrnocTepeKeHHs 31HCHIOBAIM METOJIUCTH Ta BUUTEII,
AKI TpalioBalid 31 CTyJ€HTAMM MijJ 4Yac MeJaroriyHoi MpakTUKU Ta 3J1HCHIOBAJIU
3arajbHE OI[IHIOBaHHS pe3ynbTariB ix poOoTu. PesynbTath 0OpoOKM KapT
CIIOCTEPEKEHb MOKa3aH1 B 101aTKy P.

Pe3ynbTat po3paxyHKIB CPOPMOBAHOCTI Yy CTYJEHTIB KOHTPOJbHUX Ta
EKCTIEPUMEHTAJIbHUX TPyN JIsJIbHICHOTO KOMIIOHEHTa KOMIIETEHI[I HaBe[eHI B

tabn. 5.13 Ta puc. 5.5.
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Tabnuys 5.13.
CdopMoBaHiCcTb y CTYACHTIB €KCIIEPUMEHTATBHUX TA KOHTPOJbHHUX IPYII
AiSlJIbHICHOT0 KOMIIOHEHTA €KCIIePUMEHTAJIbHO-METOAUYHUX KOMITeTCHIii
100 OpraHi3auii Ta NpoBeJIeHHs XiMiYHOI0 eKCIIEPUMEHTY

Ha GopMYBaJILHOMY eTalli JOCJIiXKeHHS

PiBHi ExcniepumeHnTanbHi KoHTponbHi rpynu
KOMITETEHLI1H rpymnu
Kumekicte | Bimcorkm, | Kinbkicts | BimcoTky,
CTY/ICHTIB % CTY/ICHTIB %
Huszpkuit 14 3,43 77 20
CepenHiii 156 38,24 160 41,56
JlocTaTHii 140 34,31 116 30,13
Bucoxwnii 98 24,02 32 8,31

MateMaTHuHMIA aHaTI3 OJIepP)KaHKUX JIAHUX J03BOJIMB HaM pO3paxyBaTH 3HAUCHHS
KoedilieHTa c(h)OPMOBAHOCTI y CTYJEHTIB KOHTPOJBHHUX Ta E€KCIIEPUMEHTAIBHUX TPy
JUSUTBHICHOTO ~ KOMIIOHEHTa  €KCIEPUMEHTAILHO-METOANYHUX  KOMIETEHIIN  I110/10

Oprasizaliii Ta IpOBEJCHHS XIMIYHOTO eKCIIEpUMEHTY 3a popmyioro (5.2.).

50+
45
40- 38,24
35 34,31

301
25 24,02
20 20,0
151
101 8,31

5- 3,43
0 I L} L} L 1

Husbkui CepepgHin DocTatHii Bucokum

BigcoTku
41,56

30,13

PiBHi

[J EkcnepumeHTanbHi rpynm E KoHTponbHi rpynu

Puc. 5.5. CpopMoOBaHICTh y CTYJIEHTIB €KCIEPUMEHTAIbHUX Ta KOHTPOJIBHUX
rpynd JTisJIbHICHOTO KOMIIOHEHTa €KCIEPUMEHTaIbHO-METOANYHUX KOHUENIIN 11040
oprasizaiii Ta MNpPOBEACHHS XIMIYHOTO EKCIEPUMEHTY Ha (OpMyBaJbHOMY eTall

JTOCHIIKEHHS.
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KoedimienT cpopMoBaHOCTI AISABHICHOTO KOMIIOHEHTa E€KCHEPUMEHTaJIbHO-

MCTOAUYHHUX KOMHGTGHHifI CTaHOBHUTH.

—e '
K ymine(popmys) =0992 — 'y CTyINeHTIB €KCIEPUMEHTAIbHUX TPy, IO

BIJIMOBIJAE TOCTATHHOMY PIBHIO C(HOPMOBAHOCT1 KOMITETEHIIIH.

— K . . .
K ymino(popmys) =0,476 — y CTyNeHTIB KOHTPOJIBHHUX TPYII, LIO BiANOBINAE

CepeHLOMY PIBHIO C(POPMOBAHOCTI KOMITETEHITIH.

[Ipupict cpopMOBaHOCTI YMiIHb CTAHOBUT:

HyMiHb = Efmmb( Gopmys.) — E;Mmb(qbopMye.) =0592-0476=0116.

3 po3paxyHKiB BUJHO, 1110 3a JISJIbHICHUM KOMIIOHEHTOM €KCIIEpUMEHTAIbHO-
METOJIMYHUX KOMIIETEHIIN BiOyBaeThcs Takox npupict (0,116), mo cBiAYUTH TIpO
€(DEeKTUBHICTh PO3POOJICHOT EKCIEPUMEHTANIBHOT METOJUKHU IMIATOTOBKU MalOyTHIX
VUMTENIB 10 OpraHizamii Ta MPOBEACHHS  XIMIYHOTO  €KCIEPUMEHTY
3arajibHOOCBITHIX HABYAJIBHUX 3aKIagax.

[lepeBipky  3HA4ymIOCTI  pe3yibTaTiB  CHOPMOBAHOCTI  JAISUTbHICHOTO
KOMITOHEHTa KOMIETEHI[1 CTYJEHTIB KOHTPOJbHUX Ta €KCIIEPUMEHTAJIbHUX TPYIl Ha
dbopMyBaIbHOMY eTari JOCHIKEHHs 3JIMCHIOBAIM 3a KpPUTEPIEM XZ(Xi-KBaI[paT)
[Tipcona [249, c¢.52]. Po3paxyHKM JaHOTO KPHUTEPIFO MPOBOIWIA 32 JIaHUMH
tabma. 5.13. Ta popmyroro (5.2.) (nonatok D).

BcTaHOBIICHE 32 TAGNMIEIO KPUTHYHE 3HAYCHHS KPHTEPIIO y° [UIs NIPUIHSATOTO B
MICUXOJIOTO-TIEAArOTTYHUX JOCTIKEHHAX piBHA 3HauymocTi o=0,05 nopiBHioe 7,82

2 .
Kpum.>

[249], a ekcneprMeHTanbHE 3Ha4YeHHS 1BOTO Kputepito 78,78. Omke, Xﬁm >
78,78>7,82. lle nmae HamM MOXKJIMBICTh OQUUTH HASBHICTb CTATUCTHUYHOI 3HAYYIIO1
BIIMIHHOCTI B  pe3yJibTaTaX BUKOHAaHHA KOHTPOJBHUX POOIT  CTyJIEHTaMU
eKCIEPUMEHTAIBHUX Ta KOHTPOJIBHUX IPYIT Ha PiBHI JOCTOBIpHOCTI 95%.

TakuM YMHOM, MOPIBHSAHHA pe3yJbTaTiB C(HOPMOBAHOCTI MOTHBAIIHOIO,
3HAHHEBOTO Ta JISUIBHICHOTO KOMIIOHEHTIB E€KCHEPUMEHTaIbHO-METOUYHUX

KOMITIETEHIIH 1I0JI0 OpraHi3auii Ta MpOBEIEHHS XIMIYHOTO €KCIIEPUMEHTY Y BUIJISII

ricrorpam (auB.puc.5.3.; 5.4.; 5.5.) Ha ¢dopMyBambHOMY €Tami JJOCIIPKEHHS
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NEPEKOHJIMBO CBITYUTh HA KOPHUCTh EKCHEPUMEHTAIbHOI METOAMKH HIATOTOBKU
MalOyTHIX YYMTENIB /10 3a3HAYEHOI MIsNIbHOCTI. JIOCTOBIPHICTH OAEpPXKAHUX JAHUX
MIJTBEP/KEHA PO3PAXyHKAMU MPUPOCTY 32 KOKHHUM 13 JOCTIIKYBAaHUX KOMIIOHEHTIB
KOMIIETEHILIH Ta MEpPEeBIPKOI0 iX Ha MIPYy BHUMAJAKOBOCTI 3a JOIMOMOTH KPHUTEPIIO
oxHopimHoCT ¥ (Xi-KBagpat) ITipcona.
BucnoBku 10 posainy V

VY pe3ynabTari €KCNepUMEHTATBHOTO JOCHIIKEHHS JOBeleHa e()EKTUBHICTh
po3poOsieHuXx: 1) OHOBIEHOT METOAMKH Oprasizauii Ta MPOBEACHHS XIMIYHOIO
EKCTIEPUMEHTY Y 3arajilbHOOCBITHIA IIKOJI; 2) METOAMKHA MIATOTOBKHM MalOyTHIX
VUMTENIB 10 OpraHizamii Ta MPOBEACHHS  XIMIYHOTO  €KCIIEPUMEHTY Yy
3arajbHOOCBITHIX HaBYaJIbHUX 3aKIagax.

VY nporieci AOCTIIKEHHS! BU3HAYEHO OCHOBHI KpUTEPIi Ta MOKAa3HUKH, 32 IKUMHU
nepeBipsjach MenaroriyHa  e(eKTUBHICTH OHOBJIEHOT METOJUKHM OpraHizaiii Ta
MPOBEJECHHS XIMIYHOTO EKCINEPUMEHTY Yy 3arajJbHOOCBITHIM wIKOMi: 1) HaBYaiIbHI
JOCSITHEHHST (pIBEHb HABYAJIBHUX JIOCSITHEHb — IOYATKOBUH, CEpENHii, JTOCTaTHIH,
BUCOKHI); 2) €KCIIEPUMEHTaJbHI BMIHHSA 1 HaBUYKUA (PIBHI BMiIHb 1 HaBUYOK —
MOYATKOBUM, CEepeaHii, MOCTaTHIM, BUCOKMIL); 3) Mi3HaBajdbHI 1HTEpecH (KOEQIIIEHT
HEBIJIMOBIIHOCTI CIPUIMAHHS 4acy).

[lopiBHANIBHUI aHaNi3 HAaBYAJIBHUX JOCATHEHb 3 XiMii yuHIB 8-9 kiaciB
3acB1AYYe€, 110 Mij 4ac 3aCTOCYBAaHHS €KCIEPUMEHTAJIbHOT METOIMKH OpraHizamii
Ta MPOBEIECHHS XIMIYHOTO €KCIEPUMEHTY KUIBKICTh YUYHIB €KCIEPUMEHTAIbHUX
KJIaCiB, HaBYaJibHl JIOCSATHEHHS SKUX BIANOBIJAJM TOYATKOBOMY PIBHIO,
3MeHIIMWIack y 8-x kjacax Ha 5,82%, a y 9-x kmacax Ha 6,95%. Ilig BnuiuBom
EKCIIEPUMEHTAIbHOTO HaBYaHHA KIJIbKICTh YYHIB 3 BUCOKUM PiBHEM HaBYaJbHUX
JOCSATHEHb y eKCTIEpUMEHTAIBHUX §8-X Kiacax 30uibiuiack Ha 7,09%, y 9-x — Ha
6,45%, a B KOHTpOJBHUX §-X KJlacax — HaBmaku 3MeHmwiach Ha 1,51%, a B
KOHTPOJABbHUX  9-x  Kkjacax —  30uibmieHHs  ckiaagano -  2,19%.
JIOCTOBIpHICTh OJEpKAaHUX JaHUX Yy JOCHIJKEHHI CTaTUYHO JOBEJeHa
3a JOIIOMOTH XZ-KpI/ITepiIO : XZGMH_ =42,43 > XZKpm, = 7,82; XZGMH_ = 39,67 > XZKpHT. =
7,82.
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BrnuB excrniepuMeHTanbHOT METOAUKU OpraHi3alii Ta MpoBEAEHHS XIMIYHOI'O
€KCIIEpUMEHTY Ha (POPMYBaHHS €KCHEPUMEHTAIBHUX YMiHb 1 HABUYOK 3 XIMIi YUYHIB
8-9 knaciB mokazaB, 10 Koe(ilieHT c(HOPMOBAHOCTI €KCIEPUMEHTAJIbHUX YMIHb 1
HAaBUYOK YYHIB KOHTPOJIbHUX 8-X KjaciB cTaHoBUB 0,470, KOHTPOJbHUX 9-X KIaciB —
0,461, o BiANOBiIa€ cCEpeIHHOMY PiBHIO CPOPMOBAHOCTI BMiHb 1 HABUUOK. B yuHIB
eKCTIepUMEHTaIbHUX 8-X KiaciB BiH cTaHoBUB (0,601, KOHTpOAbHHX 9-X KIaciB —
0,594, mo BiANMOBiJAa€ AOCTaTHbOMY pIBHIO C(HOPMOBAHOCTI BMIHb 1 HaBHYOK.
[lopiBHsIbHA €(DEKTUBHICTh €KCIEPUMEHTAILHOTO YMHHHUKA JUIsl YYHIB §-X KJaciB
cranosuia 0,122, a s 9-x knacis — 0,126.

Busnauenns koedirieHTa HEBIAMOBIIHOCTI CIPUUMAaHHS 4acy 3acBiIUye, IO
Y4HI  eKCHEpPUMEHTAJIbHUX KjaciB  Oynau  Oulblle  3allikaBieHl  XIMIYHUM
€KCIIEPUMEHTOM, HK YUH1 KOHTPOJIbHUX KJIACIB.

[lopiBHsAIBHUM aHali3 pe3yNbTaTiB OOCTEXKEHHS Ha (OPMYBAIBHOMY e€Talli
JOCJIJPKEHHST  C()OPMOBAHOCTI MOTHUBAIITHOTO, 3HAHHEBOTO Ta JISUIbHICHOTO
KOMIIOHEHTIB ~ €KCIEPUMEHTATbHO-METOAUYHUX  KOMIETEHUIA y  CTYJEHTIB
EKCIIEpUMEHTAIbHUX Ta KOHTPOJBHUX TPyl 3acBiauye, 110 (popmyBaHH:
MOTHBAL[IHHOTO KOMIIOHEHTa Ha JIOCTaTHBOMY Ta BHCOKOMY pIBHSX BiAOYJlOCH Y
66,66%, 3HaHHeBOTO — y 64,5%, nisubHicHOTO — y 58,5%, TOM1 SIK y CTYICHTIB
KOHTPOJIbHUX Tpyn (OpMYyBaHHS MOTHBAIIMHOIO, 3HAHHEBOTO Ta MAISTIbHICHOTO
KOMIIOHEHTIB €KCIEePUMEHTAIbHO-METOIMYHUX KOMIETEHLIA LI0/10 OpraHizaiii Ta
MIPOBEJICHHS XIMIYHOTO E€KCIIEPUMEHTY Ha 3a3HAYeHUX PIBHAX OYyJO0 BUSBICHO Y
50,26%, 40,40% Ta 38,44% cTyAeHTIB BIAMIOBITHO.

Ha mizicTaBi IpoBeICHHS PO3PaXyHKIB eMITIPHYHOTO 3HAYCHHS Y -KPHTEPIIO 3a
KOXHUM 13 JOCIIJDKYBAaHUX  KOMIIOHEHTIB  €KCIIEpUMEHTaJIbHO-METOJUYHHUX

KOMITIETEHI1H Ta MOPIBHSIHHS HOr0 3 KPpUTUYHUM 3HAYEHHSM 3p00JIEHO BUCHOBOK PO

JOCTOBIPHICTb Ta HEBUMAJKOBICTh OJEPKAHUX PpE3YJbTATIB: xgﬂm_ =4983 >
2 om =182 Y2 =5903 > 32, =782; x2,, =7878 > 32, =782

XKpum. - ! Xe]l/ll’l. - ! XKpum - ! Xe]l/ll’l. - ! XKpum - '

Otxe, pe3ylbTaTH €KCIEPUMEHTATBLHOTO HaBUaHHS MaWOyTHIX YYUTENIB XiMii

CBIIYAaTh MPO €(PEKTUBHICTh EKCHEPUMEHTANIbHOI METOJMKH, 3aCTOCYBaHHS SKOi
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rapaHTtye  JOCATHEHHS  3alUlaHOBAHMX  pEe3YyJbTaTiB:  MIABUILNEHHS  PIBHA
MOTHUBAIIHHOTO, 3HAHHEBOTO, MJISJIBHICHOTO KOMIIOHEHTIB €KCIIEPUMEHTAIbHO-
METOJMYHUX KOMIIETEHII 100 oOpraHizamii Ta MPOBEAEHHS XIMIYHOIO
EKCIEPUMEHTY Yy 3arajlbHOOCBITHIX HaBYaJbHUX 3akjiajax Ta 3abesneuye ix
B3aemofit0. [liITBEp/KEHHSIM I[LOTO € MPUPICT 3a KOXKHUM 3 JOCHLIKYBAHHX
KOMIIOHEHTIB KOMIETEHTHOCTEM: MoTHBaIiiHoro — Ha 0,103, 3manHeBoro — Ha 0,105,
misbHIcHOTO — Ha 0,116.

TakuM 4YMHOM, MpOBEJEHE JOCHIKEHHS MIATBEPAUIO HAYKOBY TINOTE3Y 1

HaJ1aJI0 3MOTy PO3B’sI3aTH MOCTABJICH] 3aBAaHHS.
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BUCHOBKH

VY nucepramii Bhepuie 3IIHCHEHO ICTOPUYHMMA aHa3 1 TEOPETHYHE
y3araJibHeHHsI OCOOJIMBOCTEM CTAHOBJIEHHS, PO3BUTKY, MOJEpHI3allli Ta OHOBJICHHS
XIMIYHOTO €KCIIEPUMEHTY Y 3araJIbHOOCBITHIX HaBYAJIBHUX 3aKJIalaX. AKTYaJlIbHICTD 1
3HAUYIIICTh  Il€i  MpoOJieMH  3yMOBJIEHI  3MIHOKO  MPIOPUTETIB  LIKOJIH,
NepeopieHTAlIe0 ii METH 1 3aBAaHb HA 3a/J0BOJICHHS IHTEpPECIB 1 MOTPeOd KOXKHOI
OKpPEMOi O0COOMCTOCTi, JIOKOPIHHUM OHOBJICHHSM IIKUIBHOI XIMIYHOT OCBITHU:
nepersiacTbesl ii CTPYKTYpa, 3MICT, TEOpEeTUUHHM piBeHb. lle mae mimcraBu mjis
TaKUX BUCHOBKIB.

3aificHeHnit  aHalli3  HAYKOBO-METOJUYHOI ¥  MCUXOJOTO-MeJaroriyHoi
JiTepaTypHu 3acBiiuye, M0 MpoOjeMa TEOPETUKO-METOJUYHUX 3acaji HaBYAIHHOTO
XIMIYHOTO ~€KCIIEPUMEHTY Yy 3arajlbHOOCBITHIX HaBYaJIbHUX 3aKJIajax, MWOro
OHOBJIEHHSl € aKTyaJIbHOIO, OJHAK B Teopli Ta MpaKTHUIl BOHA 3aJMUIIAETHCS
HEJJ0OCTaTHbO BUBUYEHOIO.

VY Xonl AOCHIKEHHS MOKa3aHo, 10 Yy WIKUIbBHOMY Kypcl XiMii HaBYaJlbHUN
XIMIYHUM E€KCHEPUMEHT € CBOEPIIHUM 00’ €KTOM BHUBYEHHS, METOJOM, 3aCO00M
HAaBYaHHS, BUXOBAaHHS, PO3BUTKY YYHIB, 1 TOJIOBHMM 3aco0OM Hao4yHOCTI. BiH
BUKOHY€E y HaBYaHHI XIMIil OCBITHIO, BUXOBHY, PO3BHUBAJIbHY, CTUMYJIOBaJIbHY Ta
LTBOBY (DYHKIIII.

3’scOoBaHO, 110 HaBYAJIbHUWA XIMIYHUI €KCIIEPUMEHT — II€ MOJIKOMIOHEHTHA,
nomidyHKI[IOHAIbHA, JUHAMIYHA TMeJaroriyHa CHUcTema, IO TMOB’SI3y€e AISIBHICTD
BUUTENSI Ta Y4YHIB 1 3a0e3leuye, BUKOPUCTOBYIOUM 3acCO0M €KCIEepUMEHTYBaHHS,
HABYaHHS, BUXOBAaHHA 1 PO3BUTOK Y4YHIB. OCHOBHUMHM CKJIaJHUKAMU JIaHOI CUCTEMH €
MeTa, (QYHKIII, HaBYaJdbHI JOCHIIAM, HaBYaJIbHO-MaTepiadbHa 0a3a, METOJIUKa 1
TEXHIKa €KCIIEPUMEHTY, ISIBHICTh BUUTENS Ta Y4YHIB 3 XiMii. OCHOBHMMH BHJIaMH
EKCIIEPUMEHTY € JEMOHCTpaliiiHl Ta Ja0opaTOpHi AOCHIAM, HPAKTHYHI pOOOTH,
MO3aKJIacHI W JJOMaIIHI JOCIIIH (CTIOCTEPEIKECHHS).

KoHcTraToBaHO  HENOCTAaTHIO  MENAaroriyHy  e(eKTUBHICTh  TPaJuLIMHOL
METOJIMKHM Oprasizauii Ta MpoBeACHHsS XIMIYHOT'O €KCIEPUMEHTY, 10 BUSABIISETHCS Y

HEJIOCTaTHbOMY DPiBHI1 C()OPMOBAHOCTI €KCIIEPUMEHTAIBHUX YMiHb 1 HABHYOK 3 XIMii
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YYHIB 3arajJbHOOCBITHIX HABUAJILHUX 3aKJIQ/IIB Ta CTYACHTIB BUIIUX 3aKJIa/IIB OCBITH,
AK1 TOTYIOTh BUUTEIIB XIMii.

VY nomykax po3B’s3aHHS HAYKOBOi MNpoOOJeMH JIMIIIM BHCHOBKY, UIO
HAaBYAIbHUI XIMIYHMM EKCHIEPUMEHT MPOWIIOB BEIUKUN, CKIAQIHUN 1 CBOEPITHUN
[UISX CBOTO CTAHOBJICHHS.

VY aucepranuii cxapakTepU30BaHO TPYU OCHOBHI €TalK CTAHOBJIEHHS Ta PO3BUTKY
HAaBYAJIBHOTO XIMIYHOI'O E€KCIIEPUMEHTY B 3arajbHOOCBITHIX HaBUAJbHUX 3aKiagax
XVII — mouarky XXI cToniTe. BusHaueHi etanu Jaiau MOKJIUBICTh BUSIBUTH peajibHI
JOCSITHEHHS Y T€Opli Ta MPaKTUI[l HABYAIBHOTO XIMIYHOTO €KCIIEPUMEHTY.

[lepmnii eran — CTAHOBJIEHHS XIMIYHOTO €KCIIEPUMEHTY SIK METOJly HaBYaHHS
X1Mii, HAKOTMYEHHS METOIMYHUX 1JIel BUKOpUCTaHHs loro B HaB4yaHH1 ximii (XVIII -
30-T1 pokn XX crt.). lleil etan moB’si3aHUi 13 MPOLIECOM CTAHOBJIEHHS XIMIi fK
HABYAJIBHOTO MPEIMETY Y CEpPEeIHIN KO

[loka3zaHo, 110 MiJBAaJIMHU HABYAJIBHOTO XIMIYHOTO €KCIIEPUMEHTY SK METOIY
HAaBYaHHS XIMil B CepelHIX HaBUaJbHUX 3aKiagax OynM 3aKiaJeHl TaKuMU
MpPOBIIHUMHM  BYeHUMH-XiMikamu, sk M. B. Jlomonocos, JI. 1. MeHnenees,
O. M. byrnepos.

3’scOoBaHO, IO B JIaHWW MepioJ XiMis SIK HaBYAJIbHUNA MpPEAMET Maja HeCTIHKi
MO3UIlT Y CepelHIX HaBYAJIbHUX 3aKjajiax 1 TOMY BUBYaJach y ckiaal (Gizuku abo
MpUPOI03HABCTBA. BUKiamanHs XiMmii OpraHi3oByBaJloCh Ha OCHOBI JIEMOHCTPAIIHOTO
excriepuMeHTy. OCHOBHMMHM BUIAMH XIMIYHOTO €KCIIEPUMEHTY, SIKI MPAKTUKYBAJIHUCh Y
CepeIHIX HaBUAJIBHUX 3aKjaJiax, JIe XiMisd BHUBUYAIACHh SIK CAMOCTIMHMI HaBYaIbHUMN
npeaMer, Oyinu JeMOHCTpauliiiHl AOCHiAM Ta mpakThyHi podotu. CTBOproBajach
MaTepiasibHa 0a3a sl IPOBEEHHS MPAKTUYHUX POOIT — 1abopaTopii, KaOIHETH XIMIi.

[cTOoTHMI BIUIMB Ha PO3BUTOK HABYAJIBHOTO XIMIYHOTO €KCHEPUMEHTY Malld
mpaii  C. I. CozonoBa, B. H. BepxoBchkoro 3 mnuTaHb TEXHIKM 1 METOAUKH
JE€MOHCTPALIHHOTO €KCIIEPUMEHTY, MPAKTUYHUX poOiIT. BoHM X po3podmiiv nepiiuii
NMOCIOHMK 3 TEXHIKH YYHIBCHKOT'O €KCIIEPUMEHTY.

[lonanpmuii po3BUTOK HABYAIBHOI'O XIMIYHOIO €KCIIEPUMEHTY MOB’SI3aHMM 13

BBEJICHHAM XIMil SIK CAMOCTIMHOIO HaBYaJbHOT'O MPEAMETY B HaBYAJbHI IUIAHU BCIX
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CEpEelIHIX HIKLI MICHs KOBTHEBOr0 nepeBopoTy 1917 p. IlounHarouu 3 boro nepiofy,
HAaBYAJIbHUI XIMIYHMA €KCHEpUMEHT WINOB uepe3 BHUMNPOOYBAHHS 1 MOMMUIIKH,
Ha0yBarO4YM MO3UTHUBHOTO AOCBiAY. Y meplle JAecATUPIuYS PaAsHCBKOIro nepiony B
HaBYaHHI XIMii 3aCTOCOBYBAJIM JI€MOHCTpALiiHI JOCHIIIM Ta MPAKTHUYHI pOOOTH SIK
CHaJO0K IMOMNEPEeIHbOro mepiofy. Y pe3ylbTaTi HEKPUTUYHOTO CTaBJIEHHSA [0
BIIPOBA/DKCHHS METOJAIB HaBYaHHS XIMil maHyBainu i7ei, sKI BHU3HABAIU
VHIBEPCAIBHUM TUIBKH AOCHIJHUIBKUI MeToA. 3a MM METOJOM Yy4Y€Hb caM Ha
OCHOB1 €KCHEpUMEHTY MaB BHUBOJUTH Pi3HI MOHSTTS, 3aKOHU 1 3aKOHOMIPHOCTI.
JlocniAHUIBKUI METOJ] HaBYaHHS HAaOyB BIAOOpaXeHHs B MIAPYYHUKAX 3 XIMIi TOTO
yacy — «poOOuYMX KHUTax» 1 CHpUAB OJHOOOKOCTI BUKOPUCTaHHS XIMIYHOIO
EKCIEPUMEHTY — MpakTUYHUX poOiT. BogHouac 1ieif MEeTON MICTHB 1 palliOHaJIbHE
3€pHO: JOCTYMHICTh E€KCIEPUMEHTY WIKUIBHUM YMOBaM, €KCHEPUMEHT — JKEpesio
aKTUBHOI CaMOCTIHHOI poOOoTHM yuHIB. [[I MUTaHHS 3aJMUIIAIOTHCS I[IHHUMH 1 Ha
Cy4yaCHOMY €TaIll pO3BUTKY HIKUIbHOI XIMIYHOI OCBITH.

Hpyruii etan — BHOKPEMJIEHHS OCHOBHHMX BHUJIB HAaBYAJIBHOI'O XIMIYHOIO
EKCTIIEPUMEHTY, CTAHOBJICHHS, BIOCKOHAJIEHHS ioro Meroauku 1 TexHiku (30-90-1i
poku XX ct.). Lleit etan nos’g3anHuil i3 GopMyBaHHSAM CUCTEMATHYHOIO KypCy XiMii,
HOro BJOCKOHAJIEHHSM 111 BILIMBOM 3aBJaHb, SIKI CTABWJIMCH MEepe]] IKOJIOH0.

3’scoBaHo, moO Ha mnoyatky 30-x pokiB XX CT. B MIKUIbHY MPakTUKY
3aMpoBaKYIOThCSl CTAOUIbHI NpPOrpamMHu, CHCTEMATHUYHUM Kypc Ximii. XIMIYHUA
€KCIIEPUMEHT BHMKOHY€ (YHKI[Ii OCHOBHOTO METOAY BHMBYEHHS pPEUOBUH Ta IX
NEPETBOPEHb, 3aMPOBAKYETHCS HOBA (opma ypoky — abopaTOpHUM YpOK.
OCHOBHMMH BUJaMHU HAaBYAJIBHOTO XIMIYHOTI'O €KCIIEPUMEHTY OyNIU JEeMOHCTpalliiiHi
Ta J1abopaTopHi JOCHIIAN, a TPAKTUUHI POOOTH CTaJIM 3HUKATH 3 MIKUILHOT MPAKTUKH.
[IprunH OyJi0 KIJIbKA: YMHHI HA TOW Yac MIAPYYHHUKHU 3 XIMIi OyJIu IPHUCTOCOBAaHI J0
MPOBEJICHHA JTaOOPATOPHUX YPOKIB; MPAKTUYHI POOOTH BBAXKAIHUCS HE MPUIATHUMHU
IUISL CepEeIHBOT IKOJIU, 0COOJIUBO ISl 7-8 KiaciB.

[cToTHMI BIJIMB Ha 3aCTOCYBaHHS €KCHEPUMEHTY B HaBYaHHI XiMii y Uel
nepio Manu norisiau BueHux-meroauctiB C. I'. Kpanusina ta B. H. BepxoBcbkoro.

Ix HaykoBi HampallOBaHHs IIOJ0 OCHOBHUX HPMHIMIIB OpraHi3alii HaBYAIbLHOTO
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XIMIYHOT'O €KCIIEPUMEHTY (HAOYHICTB, JIOCTYTIHICTb, CHUCTEMATHUYHICTD,
MOCTIZAOBHICTh 1 HUIECHPSIMOBAHICTh, HEOOXIHICTh TOBTOPEHHS), TEXHIKH 1
METOJIMKH €KCIIEPUMEHTY, METOJMKH MPOBEJICHHS JTaOOpAaTOPHUX AOCIIAIB, 30KpeMa
JOCJIITHUIIBKOT a00 UTr0CTpaTUBHOT (OPM, BapTi HA yBary i CbOroHl.

[Toka3aHo, 1110 MO3UTUBHUM (PaKTOM Y PO3BUTKY YUHIBCHKOTO €KCIIEPUMEHTY €
BipokeHHs B 40-50-x pp. XX cT. mpakTUUHUX POOIT 3 XIMIi SIK pe3yJabTaT TBOPUHUX
MOIIYKIB BYEHUX METOAMCTIB Ta BUMTENIB MO0 3aCTOCYBaHHS XIMIYHOIO
€KCIIEPUMEHTY B OCHOBHHUX JIAHKaX MPOLECY HABYAHHS XIMii.

VY 1eil mepiog BOJHOYAC IMOCTYNOBO CTaja MPUMEHIIYBAaTUCh POJIb I1HIIOTO
YUHIBCBKOTI'O €KCHEPUMEHTY — J1a0OpaTopHUX JOCHiiB. Y mporpamax 3 Ximii 50-x
POKIB BU3HABAJIMCh 000B’A3KOBUMHM Y 7 Kjacax J€MOHCTpallii 1 J1abopaTopHi AOCTIAHM,
a y 8-10 kimacax — neMmoHcTparii 1 mpaktuyHi poOotu. Jlume B 60-x pokax
CHIBBIIHOUIEHHS ~ MDK  JEMOHCTpaliIMM 1  YYHIBCBKUM  €KCHEPUMEHTOM
BUPIBHIOBAJIOCh BHACHIJIOK BBEIEHHS B mporpamu 3 Ximii Bix 7 go 10 kmacy
JE€MOHCTpaLIHHUX, JJA0OPATOPHUX JOCII/IIB, MPAKTUYHUX POOIT.

3HaYHOTO BJOCKOHAJIEHHS 3a3HA€ YYHIBCbKMH EKCHEPUMEHT, 30KpeMa
METO/IMKa Oprasizanii, oOpMyBaHHS €KCIIEPUMEHTAJbHUX BMiHb 1 HABUUOK YYHIB 3
X1Mii.

60-80-11 pokm XX CT. XapakTEepU3YIOTbCS IHTEHCHUBHUM  PO3BUTKOM
TEOPETUYHOT0 3MICTY KYypCy XiMli, 3MIUHEHHSM 3B’SI3Ky WIKOJHU 3 OKHUTTSM,
MOCUJICHHSIM  TOJIITEXHIYHOI ocBiTU. [lomanpmioro po3BUTKY HaOyBae ifes
BUKOPUCTaHHS XIMIYHOTO €KCIIEPUMEHTY B MOJIITEXHIYHINA OCBITI: BIOCKOHATIOETHCS
TEXHIKa IEMOHCTPAIIITHOTO €KCIIEPUMEHTY IiJ] YaC BUBUEHHS XIMIYHUX BUPOOHMIITB,
BIIPOBAKYIOTbCSI KUIBKICHUM €KCIEPUMEHT, €KCIIEPUMEHT BHPOOHHMYOIO 3MICTY,
0CO0JIMBO HA MMO3AKJIACHUX 3aHATTAX 3 XIMI.

80-90-11 pokum XX CT. XapakTepHU3YIOThCS PO3POOKOI0 TNUIAXIB 3I1ACHEHHS
IHIMBIAYaJbHOrO Ta AUQEPEHIIIIOBAaHOrO MIAXOAIB J0 Y4YHIB Y MpPOLEC] HaBYAHHS,
BUKOPUCTAHHSM PI3HOMAHITHUX 3aCO0IB HaBYaHHSA, 30KpeMa TEXHIYHHX, PO3POOKOIO
METOAMKH MPOBEAEHHS Ta00paTOPHUX JOCIIIB Ta MPAKTUYHUX POOIT SIK HA YpOKax, TaK

1 mija vac (akyJIbTaTUBHUX Ta TYPTKOBHX 3aHATh. ICTOTHMI BIUIMB HAa PO3BUTOK
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HaBYAJIBHOI'O XIMIYHOTO €KCIIEPUMEHTY, YJOCKOHAJICHHS METOAMKH HOro MPOBEICHHS
CHPaBJISIIOTh HAYKOBI AOCHIKEHHS IPOBITHUX yueHuX-meToauctiB O. A. ['pabenpkoro,
1. M. Kupromkina, T. C. Hazaposoi, B. C. Tlonocina, JI. O. 1petkona, C. L. [1lanoBaneHka.

AKTyanbHUMU JJI1 CBOTOACHHS € METOJAWYHI MpoOJeMHU HaBYAJIbHOIO
XIMIYHOT'O €KCHEPUMEHTY, L0 CTOCYIOThCS: CAMOCTIITHOI pOOOTH Y4HIB 3 BUKOHAHHS
XIMIYHOTO €KCIIEPUMEHTY; BUKOPUCTAHHS XIMIYHOTO €KCIIEPUMEHTY Y MPOOJIEMHOMY
MIAX0A1 A0 HaBYAHHS XIMIi; KOMIUIEKCHE BUKOPUCTAHHS XIMIYHOTO €KCHEPUMEHTY 1
3ac00IB HABUYaHHA;, YJOCKOHAJECHHS TEXHIKM YYHIBCHBKOTO €KCIEpUMEHTY 3
BUKOPUCTAaHHSAM HaMiBMIKPOMETOAY; YIOCKOHAJEHHS TEXHIKM JAEMOHCTPALIHHOIO
€KCIIEPUMEHTY Ha OCHOBI BY3J0BOr0, YHIBEPCAJIBHOIO0, MOAYJIBHOTO MIAXOMAIB;
O€3MeyHICTh Yy MPOBEACHHI YYHIBCHKOIO 1 JEMOHCTPALIAHOIO EKCIEPUMEHTY;
MatepiaibHe 3a0e3MeUeHHs XIMIYHOTO €KCIIEPUMEHTY.

[lokazaHo, 110 TPYHTOBHI JOCIIIKEHHS 3 MPOOJIEM HABYAIBHOTO XIMIYHOTO
EKCIIEpUMEHTY B 1€l mepioa mnpoBoauiau ¢ ykpaiHcbki BueHi O. 1. Actaxos,
A. O. benikos, ®. ®. boeuxo, H. M. BypuHcebka, A. K. I'paboBuii,
A. C. Jlpo6omwkuii, H. 1. Kyuepenko, B. H. Halinan Ta inmi. Po3po6isiivcst nutanHs
METOJMKM N TEXHIKM JAEMOHCTPALIHHOTO EKCHEPUMEHTY, METOJMKH IPOBEICHHS
1a00paTOPHUX JOCHIAIB Ta MPAKTUYHUX POOIT, BAOCKOHAJIEHHS TEXHIKH, METOJUKH 1
oprasizailii Y4YHIBCHKOTO €KCIIEPUMEHTY 3 BHMKOPUCTAHHAM MallUX KUIbKOCTEH
PEUYOBHUH, POJb XIMIYHOIO €KCHEpUMEHTY Yy (OpMyBaHHI B YYHIB CHCTEMH
MOJIITEXHIYHUX TMOHATb, METOJIMKA OpraHi3aiii eKCIepUMEHTY Ha I[03aKJIACHUX
3aHATTSAX 3 XiMil. L{I mUTaHHS XIMIYHOTO €KCHEPUMEHTY € aKTyaJlbHUMHU Ha
Cy4aCHOMY €Tarli OHOBJICHHS IIKUIbHOI XIMIYHOT OCBITH.

Tperiii ertan — MozepHI3alis 3MICTY, METOJUKHA 1 TEXHIKM HABYAJIBHOIO
ximMigyHoro ekcrnepuMeHty (90-t1 poku XX cr. — moyatok XXl cr.). Leit eran
MOB’sI3aHUM 13 (POPMYBAaHHSAM HOBOI'O 3MICTY XIMIYHOI OCBITH, HOTO MOJAEPHI3ALIEI0
Ha 3acajax 3arajbHOJIOACHKUX IIHHOCTEH, TMOCWICHHSM KYJIbTYpPOJIOTTYHOL
OCOOHUCTICHO OPIEHTOBAHOI CIIPSIMOBAHOCTI.

[lokazaHo, 10 MoOJAEpHI3Allisl HAaBYAJBHOIO XIMIYHOTO EKCHEPUMEHTY

NMoB’si3aHa 3 mpouecaMu pedopMyBaHHS XIMIYHOI OCBITM  BIAMNOBIAHO [0
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3arajbHOCBITOBUX TEHJEHUIA ii PO3BUTKY, B yMOBaX 3JIMCHEHHsS CTaHIapTU3allii,
nudepeHiriali, 1HTerpaiii Ta rymaHiTapusallii OCBITH, MepeOyJOBH HaBYAIBHUX
Mporpam Ta MiAPYYHHUKIB 3 XIMII.

3’scoBaHO, IO MOJEpHI3allisl HABYAJIbHOTO XIMIYHOIO E€KCIEPUMEHTY
CHOpPSIMOBY€ETHCA Ha: 1) mupiiie BUKOPUCTAHHS MPOOJIEMHOTO €KCIIEPUMEHTY 3 METOIO
MOCWJIEHHS MOro AOCHIAHUIBKOI (yHKLII 1 3a0e3Me4eHHs] PO3BUTKY YUHIB;
2) BUKOPHCTaHHSI CKCICPUMEHTY E€KOJIOTIYHOTO CHpPSIMYBAHHS 3 METOI IMOSICHCHHS
OPUPOAHUX TMpoleciB 1 sABHIL;, 3) AU(EpeHiianilo HaBYaJIbHOTO XIMIYHOIO
EKCIEPUMEHTY B yMOBaX MOpo(UILHOTO HaBYaHHS; 4) MOCWICHHS B3a€EMO3B’SI3KY
XIMIYHOT'O €KCIIEPUMEHTY 3 TEXHOJIOT1SIMA HaBYAHHS.

VY mepion BIAPOKEHHA YKPAIHCBKOI JEP’KaBHOCTI cepell MPIOPUTETHUX
HampsiMiB  JIOCJII/PDKEHb  BITYM3HSHUX BUEHHUX TMOCTAld TMTAHHS, T[OB’sA3aHl 3
HAaBYAIbHUM XIMIYHUM €KCIEPUMEHTOM: 1) yJOCKOHAJEHHS METOIMKH YYHIBCHKOTO
€KCIIEPUMEHTY 3aBJISIKU BIIPOBA/IKEHHIO TOCIITHUIBKOTO METO/ly HAaBYaHHS, TPYIOBO1
poOOTH  IIKOJSPIB, EKCHEPUMEHTY  YKUTKOBOTO  XapakTepy, BIPTyaJbHOTO
EKCIepUMEHTY Ha Ypokax, (aKyJIbTaTUBHUX Ta TMO3aKJIACHUX 3aHATTAX 3 XIMii;
2) GopMyBaHHSI TEOPETHYHHX 3HAHb 32 YMOB IMPOOJEMHOI TMOCTAHOBKH XIMIYHOTO
EKCIIEpUMEHTY; 3) IuJaKTHUYHE 3a0€3MEeUeHHs] YYHIBCHKOTO E€KCIHEPHUMEHTY 3aBISKH
YOPOBA)KCHHIO 30IIUTIB HA JIPYKOBaHIA OCHOBI, 4) peanizallii KOMIIETEHTHICHOTO
miaXoay 10 (OpMyBaHHS EKCIIEPUMEHTAIbHUX YMIHb 1 HABUYOK YYHIB 3 XIMii;
5) mpornieieBTHKa HABYaJbHOTO  XIMIYHOTO  CKCIIEPUMEHTY — OUIbIl  paHHE
O3HAWOMJICHHS YYHIB MOJIOAIIMX KJaciB 3 XIMIYHUMHM 3HAHHSMH 3 METOIO
(opMyBaHHS 3allIKaBICHHS, PO3BUTKY IHTEpECY A0 XiMii.

VY mporeci HAyKOBOTO JIOCHIPKEHHS 3’SCOBaHO, IO YCIIX HaBYaJIbHO-
BUXOBHOT'O MPOLECY 3 XIMIi y 3araJIbHOOCBITHIX HaBYAJIBHUX 3aKiajax 0arato B HoMy
3aJIEKUTh BIJ METOAUKHA 1 TEXHIKM XIMIYHOIO E€KCIIEpUMEHTY, MOro HaByajbHO-
MatepianbHoi 0a3u. [lokazaHo, 110 METOJMKA HABYAJIBHOTO XIMIYHOTO €KCIIEPUMEHTY
BHU3HAYa€ MICLIE HOTO BUKOPUCTaHHS Ha YpOIll, ONTUMAJbHE MOEJHAHHS 3 IHIIUMU
3aco0aMy HAOYHOCTI Ta METOJAMHM HaByaHHA. TeXHIKa eKCIepUMEHTY 3abe3reuye

HayKOBY JIOCTOBIPHICTH JOCIIJIB, X HaA1HHICTh, BUPA3HICTh, OE3MEUHICTh, YMIHHS
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BUKOHYBAaTH TM€BHI MaHINyJsALii 3 pEYOBUHAMHU, KOPHUCTYBaHHS JaOOpPATOPHUM
ob0naaHaHHsAM. HaBuanbHO-MarepiaibHa 06a3a kaOiHeTy XiMii 3a0e3nedye yMOBH s
palioHaJIbHOIO  BUOOpPY  HEOoOXIAHUX  (OpM  XIMIYHOIO  €KCIEPUMEHTY  —
JE€MOHCTpPaLIHHUX Ta JIA0OPATOPHUX AOCIIIIB, TPAKTUYHUX POOIT.

Ha ocHOBI1 aHanizy JiTepaTypHUX JKEpeEN 3’ sICOBaH1 3aB/JaHHs] OCHOBHUX BHUJIIB
HAaBYAJIBHOTO XIMIYHOrO ekcnepuMmeHTy. OCHOBHI 3aBJaHHS JAEMOHCTPALIHHOIO
EKCIIEPUMEHTY: PO3KPUTTS CYTHOCTI XIMIYHMX sBUII; (OpPMYBaHHS CHUCTEMHU
XIMIYHUX TOHSTh; HABYaHHS Y4YHIB BUKOHYBAaTH JaOOpaTOpHI omepauii Ta JOCHiAH,
JOTPUMYBATH MpaBU TeXHIKK Oe3neku. OCHOBHI 3aBJaHHs J1a0OPATOPHUX AOCIIAIB:
OUTbII TMPONYKTUBHE 3aCBOEHHS YYHSMHU HOBHMX 3HaHb; (POpPMYBaHHS TIJIMOOKHX,
MIIIHUX Ta JIMOBHX 3HAaHbL 1 BMIHB, OBOJIOJIHHSA JIOCBIAOM  XIMIYHOI'O
€KCIIEpUMEHTYBaHHS Ta TBOPUOro MuciieHHsa. OCHOBHI 3aBJJaHHs MPAKTUYHUX POOIT 3
XiMii: BJIOCKOHAJEHHS, 3aKpIiIUICHHS BHMBYEHOIO Marepiajgy; pPO3BUTOK YMIHb
3aCTOCOBYBaTH XIMIYHI 3HaHHS Ha NpPaKTULl; (QOPMyBaHHS Ta BJOCKOHAJEHHS
€KCIIEPUMEHTAIbHUX YMIHb 1 HABUUOK YYHIB.

3’sCOBaHO, 10 y CUCTEMI HAaBYAJIBHOIO XIMIYHOTO E€KCHEPUMEHTY MpPOBIIHE
MICLIE HAJIE)KUTh JEMOHCTPALIMHOMY €KCIIEpUMEHTY SIK HEOOX1AHIN mepeayMoBl AJis
oprasizailii caMOCTIHHOI pOOOTH YUHIB, SIK CBOEPITHOMY HAOUHOMY 1HCTPYKTaXKYy.

BusiBneno, 1mo kpami Hag0aHHS 3 METOJMKH  JEMOHCTPALIMHOIO
€KCIIEPUMEHTY 1€ HEJOCTaTHbO BUKOPUCTOBYETHCS Yy WIKUIbHIM MPaKTHUILL.
HenooniHoeTbecsl AMIAKTUUHA MeTa Ta (PYHKIII JEMOHCTpaLiid, 10 MOB’s3aHl 3 iX
3aCTOCYBaHHSIM y OCHOBHHMX JIaHKaX HaBYAJIbHOTO mpouecy 3 XiMii. HegocratHbo
BUKOPHUCTOBYETHCS ~ MPOOJIEMHUM,  JOCHITHUIIBKUM,  BIpTYadbHUM  XIMIUHUM
€KCIIEPUMEHT.

[loxazaHo, 110 piBEHb MIATOTOBKM YYHIB Ta iX TOTOBHICTh BHUKOHYBaTH
CaMOCTIMHO J7a0OpaTOpHI JOCHIAM Ta MNpPaKTUYHI poOOTH pi3HI. BukoHaHH:
7a00paTOPHUX JOCIHIIB YUYHSIMHU MNOTpeOye Oe3nocepe/iHbOoi y4yacTi 1 KEepiBHULITBA
yuurens. [lin yac BHKOHaHHS MNPAaKTUYHMX POOIT CaMOCTIHHICTh Y4YHIB 3pPOCTAE,
YUUTENIb CIOCTEepIrae 3a BUKOHAHHSAM poOOOTH 1 HaJae HEOOXiAHY JOMOMOTY.

JlaGopaTtopHi JOCHiAM, TPAKTUYHI POOOTHM Y4YHI BUKOHYIOTh, SK MpaBUiO, 3a



293

IHCTPYKIIAMU TiApy4yHUKa. [TocunenHo caMocTiiHOT poOOTH yYHIB HAa ypOKax Ximii
CIpusie YNpPOBAKCHHS AUDEpPEHIIIOBAaHOrO MIIXOAY, TPYINOBOi HaBYAJIbHOT
JISUTbHOCT1  IIKOJIAPIB 3 BUKOHAHHSA XIMIYHOTO €KCIEPUMEHTY, BUKOPUCTaHHS
poOoUMX 30LIUTIB HA JIpyKOBaHIi ocHOBI. Kpaili 3100yTKH 3 METOJMKH YYHIBCHKOIO
€KCIIEPUMEHTY 1€ HEeJOCTaTHbO BHUKOPUCTOBYIOTHCA Yy IIKUIbHIA MPaKTHUILIL.
[ToTpeOyroTh MUPILIOro BOPOBAKEHHS MPOOJIEMHI Ja0OPaTOPHI JOCHTIIN; Pi3HI BUIU
CaMOCTIMHHMX POOIT 13 3aCTOCYBaHHSIM YUYHIBCBKOI'O €KCIIEPUMEHTY; €KCIIEPUMEHT 3
MaJUMHU KUIBKOCTSAMHM pPEUYOBMH; TIpYNOBAa HaBYaJbHA JISJIBHICTh IIKOJSPIB;
BIPTYaJIbHUI XIMIYHUN €KCTIEPUMEHT.

[loka3aHa  BaXJMBICTb HABYAJIBHOIO  XIMIYHOTO  €KCIIEPUMEHTY  Ha
(daKkyIbTaTUBHUX Ta MO3aKJIACHUX 3aHATTAX 3 XiMIii 11010 (GOPMYBAHHS IHTEPECY
VUYHIB /10 BUBUEHHS XiIMii, PO3BUTKY Ta YJIOCKOHAJIEHHS iX €KCIIEPUMEHTAIbHUX YMIHb
1 HABUYOK, PO3BUTKY TBOPYOI aKTHUBHOCTI, 1HII[IATUBU Ta CAaMOCTIHHOCTI, MiATOTOBIII
YUYHIB /10 TPAKTUYHOTL JISTIHOCTI.

3’s1cOoBaHoO, 10 yCIMiX B OpraHizailii Ta MpOBEJEHHI XIMIYHOTO €KCIEPUMEHTY Y
3arajJbHOOCBITHIX HABUYaJbHUX 3aKJIaJaX BHU3HAYAETHCA PIBHEM ONAHYBaHHS
BUUTEISIMU HOTO METOJUKOIO 1 TEXHIKOIO.

3’sCOBaHO, 10 OCHOBHHUMH HalpsiIMaMH OHOBJIEHHS 3MICTY METOIUKHU
HABYAJIBHOTO XIMIYHOTO €KCIIEPUMEHTY Y 3araJlbHOOCBITHIX HAaBUAJbHUX 3aKJIa/IaX €:
CUHEPreTUYHUN Ta KOMIIETEHTICHUW MIAXOAM, MOCUJICHHS TOCITHUIIbKOT (PyHKIIIT
€KCIIEPUMEHTY, 3arajJbHOKYJbTYPHOIO KOHTEKCTY XIMIYHOTO  €KCHEPUMEHTY,
CHPSIMOBAHOCTI Ha TEXHOJIOT13a1[110 MPEIMETHOTrO HaBYaHHSI.

[lokazaHo, 1O CUHEPreTUYHMM MIAXIA [0 XapaKTePUCTUKH HABYAIBHOIO
XIMIYHOIO €KCIIEPUMEHTY Ja€ 3MOry OOIpyHTOBYBAaTH HOro 3MmicT, iH(opmaliiHi
mxepena. [lormsan Ha XIMIYHUN €KCIIEPUMEHT SIK HENIHIMHUN 1 HecTaOUIbHUI J1aB
3MOIy HaJlaTh I[epeBary MpoOJIeMHOMY Ta JOCHIAHUIBKOMY METoJaM Horo
npoBeneHHd. KoMmneTeHTHICHUIM minxij A0 opraHizaimii Ta MPOBEACHHS XIMIYHOIO
eKCIIepUMEHTY  3abe3mneuye  (GoOpMyBaHHS  KIIOUOBUX  Ta  MPEAMETHHUX
KOMIIETEHTHOCTEM MIKOJIApIB. 3’SCOBAHO, LI0 BUKOPUCTaHHS KYJIbTYpPOJIOTTYHOI,

€KOJIOTIYHOI ~ CKJIAJJOBOI ~ XIMIYHOTO €KCIEPUMEHTY, B3a€MO3B’SI30K HOro 3
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TEXHOJIOT1IMM HAaBYAHHS CHpPHUSE 3al[IKaBJICHHIO YYHIB, MOCWJICHHIO MOTHBAUli 0
BUBYCHHS XIMIi.

[lokazaHo, 110 OHOBJIEHa METOJMKa OpraHi3alii Ta MPOBEIEHHSA XIMIYHOI'O
EKCIEpUMEHTY 0a3yeThCsi Ha JOCHIIHUIBKOMY TIAXOJA1 IMIOAO0 OpraHizarii
JEMOHCTpAIIHHUX, Ja00paTOPHUX JOCHIJIB, MPAKTUYHUX POOIT B MOEJHAHHI 3
nudepeHiioBaHUMU THCTPYKILISIMU Ta JIaDOpPaTOPHUM HPAKTUKYMOM TypPTKOBHX
3aHATHL 3 XiMil. BoHa BHUpI3HAETbCA TakKUMU OCOOJMBOCTAMHM: ) mmpiie
BUKOPUCTaHHS  MPOOJEMHOTO  €KCHEpPUMEHTY 3 METOI TMOCHUJIEHHS HOro
OOCIIAHUIBKOT (YHKIIIT 1 3a0€3MeUeHHs PO3BUTKY YUHIB; 2) MOCUJIEHHS CAMOCTIMHO1
poOOTH Y4YHIB 3aBASKH YIOPOBAIHKEHHIO IUQPEPEHIIHOBAHOTO, TEXHOJIOTTYHOTO
MIIXOMIB  IIOJ0 OpraHizamii JIIbHOCTI IIKOJSAPIB 3 BUKOHAHHSA XIMIYHOTO
eKCIEepUMEHTY; 3) peanmizaiiclo 11ei Ccy0’eKT-Cy0’€KTHUX BIIHOCHH Y Mpoleci
B3a€EMO/IIi MK YYUTEJIEM Ta Y4YHEM IIiJl 4ac OpraHizamii XiMiYHOI'O0 €KCHEPUMEHTY;
4) OAANBIIOT0 PO3BUTKY JIICTAIM METOJAM HaBUAHHS XiMii 32 paXyHOK 30araueHHs iX
ITOPUTMI30BaHUM, NPOOJEMHUM W JTOCTIAHUIBKUM MIAXOJaMU 0 OpraHizaili ta
3MIACHEHHS HAaBYaJIbHO-TI3HABAJIBHOI JISVIBHOCTI YYHIB B YMOBaX MPOBEICHHS
XIMIYHOTO E€KCHEPUMEHTY; 5) yIOCKOHAJIEHO METOJUKY OpraHizaiii Ta MpOBEIEHHS
rpynoBoi GopMH Mo3akiaacHOT poOOTHU 3a PaxXyHOK YIPOBAKEHHS J1a0OPATOPHOTO
MPAKTUKYMY TYPTKOBUX 3aHATh 3 XIMil.

Pesynbratt ¢dopmyBaibHOrO €tamy JOCHIIKEHHs, iXx 00poOka Ta aHami3
JIOBEJIM CHOPABEUIMBICTh BUXIAHOI TirnoTe3u. EQEKTHUBHICTH OHOBJIEHOI METOIUKH
oprasizaiii Ta NpPOBEJEHHS XIMIYHOIO EKCHEPUMEHTY MiATBEP/KEHA METOJaMU
MaTeMaTUYHOI CTaTUCTUKHU. 3a pe3ysibTaTaMu (POPMYBAJbHOTO €Tamy JOCHIIKEHHS
BCTAHOBJIEHO, 110 MpH AOBIpuid #moBipHOCTI p=0,95 CTATUCTUYHOrO aHaIZy
JOCIHIAHUX TOKA3HUKIB Y4YHIB E€KCIIEPUMEHTAJbHUX 1 KOHTPOJBHUX KJaciB

BCTAHOBJIEHO, IO 2 > 2 ITpupict chopMOBAHOCTI EKCIIEPUMEHTAIBHUX
> emn. Kpum.

BMiHb 1 HaBUYOK 3 XiMIi y4YHIB €KCIEPUMEHTAIBHUX KIJIACIB CYTTEBO BUILIUH, HIXK
YUYHIB KOHTPOJIbHUX KJaciB. BusHaueHHs koedilieHTa HEBIIMOBIIHOCTI CIPUUMAaHHS

4yacy 3acBIIUy€, 10 Y4YHI €KCIEPUMEHTAJIbHUX KJaciB Oyiau Ouiblle 3alliKaBlieH1
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XIMIYHUM €KCHEpUMEHTOM, HIXK Y4YHI KOHTPOJBHMX KiaciB. TakumM YUHOM,
pe3yJIbTaTH NEAAroriyHoro €eKCIEepUMEHTY CBiluYaTh, IO po3po0JjieHa METOJUKa
oprasizaiii Ta MpoBeJAEHHS XIMIYHOTO €KCIIEPUMEHTY MO3UTHUBHO BIUIMBAE HA YYHIB Yy
IpoLeci BUBYEHHS XIMii 1 € 0COOMCTICHO PO3BUBAIBHOIO, @ 1€ 3yMOBIIIOE ii ITUPOKY
peanizaiiio y NKUIbHIN IpaKTHIli.

3’sicOBaHO, 110 METOJMKA MIATOTOBKM MaWOyTHIX YYUTENIB XiMii M10J10
oprasizaiii Ta TpPOBEACHHS XIMIYHOI'O E€KCIEPUMEHTY VY 3arajJlbHOOCBITHIX
HAaBYAIBHUX 3aKJIalaX IPYHTYEThCS Ha MOCWIEHHI MNPOQEeciiHOro CHpsIMyBaHHS
7a00paTOpHUX 3aHATh 3 METOAUMKM HABYaHHS XIMIil: 3A1MCHEHHS CTyJAeHTaMu
JISUTbHOCTI, aJIeKBaTHOI MPOQECIiHINA MISIbHOCTI BUUTEIS XIMII.

JloBeieHo, 110 CKJIaJHUKAMH EKCHEPUMEHTANIbHOI METOAMKU MiArOTOBKHU
MalOyTHIX YYMTEJIB XIMii O Oprasi3anii Ta NpoBeJACHHs XIMIYHOTO EKCIEPUMEHTY Yy
3arajJbHOOCBITHIX HaBYAJIbHUX 3aKiazax e€: 1) ekcrepuMeHTalbHO-METOANYHI
KOMIIETEHLi; 2) MOAYJIbHE HABYaHHS Ta PEUTUHTOBUM KOHTPOJIb HaBYAIbHHUX
JNOCSITHEHD CTYJIEHTIB; 3) AisbHICHUN X1 1010 (bopMyBaHHS
eKCTIePUMEHTAILHUX YMIHb 1 HABUYOK; 4) caMocTiiiHa poOOTa CTY/IEHTIB 3 METOAUKU
1 TEXHIKM MIKUIBHOIO XIMIYHOIO €KCHEepUMEHTY; 5) MmeJaroriyHi TecT, K 3aci0
JTIarHOCTUKH SIKOCT1 €KCIEPUMEHTAIbHOI MIATOTOBKM MaWOyTHIX YYMTENIB XIMIil.
3a3HayeHl CKJIaJHUKU EKCIIEPUMEHTAIbHOI METOAUKH 3a0e3nedyroTh npodeciiine
COpsIMYBaHHSI HABYAJILHOTO MPOLECY 3 METOJIMKN HABYAHHS XIMii.

EdexTuBnicth  po3poOiieHOI  METOAMKM  MIATBEpIKEHa  PIBHSAMU
chopMOBaHOCTI MOTHBAILIMHOTO, 3HAHHEBOTO, [iSJILHICHOTO KOMIIOHEHTIB
EKCIIEPUMEHTATbHO-METOJUYHUX KOMIMETEHIIH MaiOyTHIX YYHUTENIB 100
oprasizauii Ta MNPOBEAECHHS XIMIYHOTO EKCIEPUMEHTY Y 3arajlibHOOCBITHIX
HaBYaJIbHUX 3aKJIajax.

JIOCNIIPKEHHSIMU  BCTAHOBJIEHO, W10 PiBHI C(HOPMOBAHOCTI Yy CTYJIEHTIB
EKCNePUMEHTAIBHUX rpym, H1Ar0TOBKA SAKUX 3MiiCHIOBaIAach 3a
€KCIMEPUMEHTAIBHOI0 METOJIMKOI0, MOTHBAI[IMHOTO, 3HAHHEBOTO Ta MJISJIBHICHOTO
KOMIIOHEHTIB €KCIEPUMEHTaIbHO-METOJUYHUX KOMIIETEHIIIN 1100 opraHi3amli Ta

MPOBEACHHS XIMIYHOTO €KCIEPUMEHTY, 3HAYHO MiJIBUIIMJINCS B MOPIBHIHHI 3 IIUMHU
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’  TOKa3HUKaMHU  CTYJIEHTIB  KOHTPOJbHOI rpynu. Tak, y  CTYAEHTIB
EKCIIEpPUMEHTAIBHUX TPyl Ha (OPMYBaJbHOMY e€Tamli JOCHIKEHHS TMOKa3HUKU
c(hOpMOBAHOCTI KOMITOHEHTIB KOMIIETEHI[IM /10 3a3HAYEHO1 JISJIHOCTI BIIMOBIAAIU
JO0CTaTHROMY piBHIO. B TOH ’xe yac mnoka3HUKH Cc(HOPMOBAHOCTI BIJIOBIIHHUX
KOMIIOHEHTIB ~ €KCIIEPUMEHTAIbHO-METOJUYHUX  KOMIETEHLIM y  CTYyJIEHTIB
KOHTPOJIBHUX TpYyI, NIArOTOBKAa SKUX BeJach 3a TPaAUUIAHUM HaBYaHHSM,
BIIMOBIJIaJIA CEPEAHLOMY PIBHIO.

EdexTuBHICTH po3po0JeHOI  METOAMKH, 10 anpoOyBayiach B
€KCIIEpUMEHTAIbHUX TpYyNax BIAHOCHO KOHTPOJBHUX, JOBEJIEHA 3a JONOMOTHU
XZ-KpI/ITepiIO Ta  OpUPICTY  KOXKHOTO 3  JOCIIPKYBaHMX  KOMIIOHEHTIB
€KCIIePUMEHTaTbHO-METOANYHUX KoMreTeHii. [lpu noBipuiil iimoBipHocTi p=0,95

CTaTUCTUYHOI'O aHaNi3y JOCIII)KYBaHUX MOKA3HUKIB CTYJIEHTIB €KCIIEPUMEHTATIBHUX

Ta KOHTPOJIbHUX TPyl BCTaHOBJIEHO, IO Xgmn. >X,%pum. [IpupicT 3a KOXHUM 3

JOOCHIIPKYBAHUX  KOMIIOHEHTIB ~ €KCINEPUMEHTAIbHO-METOAMYHUX  KOMIIETEHLIN
CTYJEHTIB €KCHEPUMEHTAJIbHUX TPyN 3HAYHO BUILIUN, HDK CTYJAEHTIB KOHTPOJBHUX
rpyn. TakuMm YUHOM, pe3ynbTaTH MEJAaroriyHOro EKCHepUMEHTY MiATBEPIKYIOTh
€(EeKTUBHICTh Ta JOLUIbHICTb BIPOBAJKEHHS EKCIIEPUMEHTAIbHOI METOAMKHU
MIATOTOBKM CTYJEHTIB /0 OpraHi3alli Ta MpOBEJEHHS XIMIYHOTO E€KCIEPUMEHTY Y
3arajbHOOCBITHIX HaBUAJbHUX 3aKJIaJlax y HaBYAJbHUNA MPOLEC BULIUX HABYAIBHHUX
3aKJIa/lIB, SIKI TOTYIOTh YUUTENIB XIMIi.

JloBeneHa epeKTUBHICTh PO3pOOJEHOT0 METOJAMYHOTO CYNPOBOAY OHOBIEHOI
METOJIMKM HABYAJIBHOI'O XIMIYHOI'O €KCIEPUMEHTY Yy 3arajibHOOCBITHIX HaBYAJIbHHUX
3aKianax, 10 SBIsSlE COOOI0 HaBYAJbHO-METOJIWYHUN KOMIUIEKT METOJIUYHUX,
HaBYaJIbHUX, HAYKOBO-METOJMYHHUX MOCIOHHMKIB 3 TEXHIKM Ta METOJUKH XIMIYHOTO
€KCIIEPUMEHTY JIJIsl BUMTENIB XiMIii Ta CTYJI€HTIB BUIIIB.

[IpoBenene nOCHIKEHHSI HE BUYEPITYE YCIX ACHEKTIB HaBYAJIBLHOI'O XIMIYHOIO
exkcriepuMeHTy. BoHu 1 Hajgami € akrTyanbHUMHU. [lepcnekTuBHI HampsIMKd
JOOCHIDKEHHSI  3YMOBJIIOIOTBCS  YOPOBAKEHHAM  NPO(QUILHOTO  HABYaHHA,

NeJaroriyHuX NporpaMHUX 3ac001B, MOHITOPUHTY SIKOCT1 XIMIYHOI OCBITH.
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JlomaTtox A
AHKETA

[IlanoBHi BuMTeni! 3 METO BJAOCKOHAJNEHHS METOJUWYHOI MiArOTOBKU
CTYJEHTIB JO OpraHizamii Ta TMPOBEIECHHS XIMIYHOTO E€KCIEPUMEHTY Y
3arajbHOOCBITHIX HaBYAJIBHUX 3aKjajlax MpocuMo Bac naTu BuUYepriHy BIAMNOBIAbL Ha
TaKi 3anuTaHHs (MOTPIOHE MITKPECIUTH):

1. Sk vacto Bu BukopucTOBY€ETE AEMOHCTPALIIMHUNA €KCTIEPUMEHT HA ypOKax?
(cucreMaTU4HO, BiJ BUMAJIKY A0 BUNAAKY, IPAKTUYHO HE BUKOPUCTOBYIO).

2.  Yum nposogute Bu Ha ypoii 0OroBopeHHs pe3yibTaTiB €KCHEPUMEHTY?
(Taxk, H1, 4aCTKOBO).

3. B skiit mocnigoBHOCTI Bu moeiHyeTe €KCIEPUMEHT 31 CIOBOM Y4YUTENs?
(Po3noBiagb-noka3, moka3-po3noBifb, MOKa3 1 PO3MOBib OJHOYACHO, BC1 BapiaHTU
3aJIEXKHO B/l METH Ta 3aBJAAHHS YPOKY).

4. Yum BukopuctoByere Bu MDKIpeaMETHI 3B’S3KM IiJ] 4Yac MPOBEICHHS
xiMiyHOro ekcnepumeHnTy? (Tak, Hi, 4aCTKOBO).

5. Yum BukopuctoByeTe Bu eremeHTH NpoOJIEMHOCTI MiJ Yac MPOBEIECHHS
xiMiyHOoro ekcnepumeHnTy? (Tak, Hi, 4aCTKOBO).

6. Yu BukopucroByeTre Bu enemeHTH 3allikaBl€HHS MiJ 4Yac MPOBEJACHHS
nocaiais? (Tak, Hi, 4aCTKOBO).

7. UYwm Bci nmabopatopHi AOCHIAN 1 nMpakTHuHi podotn Bu npooaute? (Tak,
Hi, YaCTKOBO).

8. Skum umHoM Bu BKiIIOYaeTe B HaBYaJIbHUM MPOLEC PO3B’SI3yBaHHS
excriepuMeHTanbHux 3aaad? (Ilix yac ocMmuCleHHsS 3HaHb, Mil Yac ONUTYBaHHS
VYHIB, T 4Yac MPOBEJAEHHS MNPAKTUYHUX PpOOIT WIOJ0  PO3B’SI3yBaHHS
€KCIIEpUMEHTAIbHUX 3a/a4).

9. JSxi yTpynHEHHS HalyacTilie 3aBakKarOTb BaM CTaBUTH EKCIEPUMEHT
3TiJIHO 3 HAYKOBO-METOJAUYHUMHU BUMOTAMH J0 HHOT0? 3a3HauTe CBOIO BIMOBI/Ib.

10. Sx Bwu omiHI€Te NIATOTOBKY 3 TEXHIKM 1 METOJMKH XIMIYHOTO
EKCIIEPUMEHTY, OJICpPKaHy y BUIIIOMY HaBualibHOMY 3aknaai? (JoctaTHs pist pobotu

B IIIKOJI1, HE JIOCTATHsI) 3a3HauTe CBOIO BIJIMOBIIb Ta 1i OOTPYHTYBaHHS.
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Jlonatok b
[Ipukian 3BITY YYHIB PO BUKOHAHY MPAKTHYHY POOOTY

Hata npoBeaenus. [Ipaktuuna podotu Ne2.

Tema. JloOyBaHHS eTUJIEHY 1 1OCHIAN 3 HUM.

Merta. HaBuuTrcst 100yBaTH €TUiieH B JIa0OPAaTOPHUX YMOBAaX 1 BUBYATH MOTO
BJIACTUBOCTI.

Hocmin 1. JloOyBaHHS €THIIECHY.

Cknanaoth mnpuiaa s AoOyBaHHS €TWUJIEHY 1 MepeBIpsioTh HOro Ha
repMETUYHICTh (MaJIOHOK). Y MpoOipKy HAIMBAIOTh 1-2 Mi1 cyminli Juisi JOOyBaHHS
ermneHy (CoHsOH 1 HySOuyorn,) 1 MOMAIOTH KibKa IMIMATOYKIB KEPaMiKd IS
PIBHOMIPHOTO KHUMIHHA. BHacaiok HarpiBaHHs CyMilll TEMHIE, BUAUIAETHCS

0e30apBHMII Ta3 €TUJICH.

t?, H,SO4
C2H5OH — > Co,H, + H,0
Etunosuit cimpr Etunen

Hocnin 2. Bzaemosist eTuneHny 3 6poMHOIO BOJIOIO.
[IpomyckatoTh eTHiIeH Kpi3b OpoMHY Boay. bpoMHa Bosia 3HE0apBIIOETHCS.

CH2 = CH2 + Brz — CH2 - CH2

| |
Br Br

Etunen 1,2-nu6pomoeTan
Hocnia 3. Bzaemonig eTuneny 3 po3uMHOM Kajliii IepMaHraHary.
[IponyckaroTh €TWJI€H Kpi3b MIAKUCICHUN pPO3YMH Kajill IepMaHraHary.

Po3uuH 3HE0apBIIOETHCS.

KMnO4
CH, =CH, + [O] +H,0O —— CH,-CH,
| |
OH OH
Etunen Etunenriikons

Hocinin 4. I'opiHHS €TUIICHY.
["a30BiABIAHY TPYOKY MEpEeBEPTAIOTh JAOTOPU OTBOPOM 1 MiJINATIOIOTh €THIICH.
ETuiieH roputhb CKpaBUM MOJIYyM’ SIM.

Co,H, + 30, — 2C0O, + 2H,0
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BucnoBok. ETunen — 6e36apBHuUil ra3, jermuii 3a nopiTps. Ik HeHaCUUYEHUI
BYIJIEBOJICHb, 3HEOAPBIIOE OPOMHY BOJAY 1 PO3UMH Kasiil mepmaHraHary. Sk i1 Bci
BYIJIEBOJHI, BIH roputh. Y jnabopatopii noOyBalOTh peakili€ro aeriiparamii 3

eTusoBoro cnupty [32, ¢.8-9].
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Jlonarok B
[HCTpyKIIT IOA0 OpraHizaiii JOCIITHUIIEKOT
JISUTbHOCT1 YYHIB M1 4ac MPOBEICHHS

JE€MOHCTpALIHHUX Ta JIaDOPAaTOPHUX AOCII/IB, TPAKTUYHUX POOIT

Incrpykuis B.1l. JlocmigHuibka ASUIBHICTE Y4YHIB 31  3aCTOCYBaHHSAM
JE€MOHCTPALIHHOTIO EKCIIEPUMEHTY.

Tema ypoky. EfeKkTpoJiiTH i HeeJ1eKTpoIiTu.

3aBnanus (podota GppoHTAIBHA)

Mema: 3’scyBaTH, Ha sIKI YACTUHKHU (MOJICKYJIM, HOHU) PO3MAJAIOThCS MiJ] Yac
PO3YMHEHHSI y BOJI PEYOBUHM 3 PI3HUM THUIIOM 3B’A3KY. JlOCHIAMTH €NeKTpUUYHYy
MPOBIIHICTh PEYOBUH 3 PI3HUM THUIIOM 3B’ A3KY.

Incmpyxyia

1. VYBaxHO mpouuTaiTe TEMY YPOKY 1 METY JOCIHIIKEHHS.

2. HasBitb BHA XIMIYHOTO 3B’SI3Ky B pPEUYOBMHAX, BHUCTABICHUX Ha
JEMOHCTpAIIHHOMY CTOJII.

3. Knacudikyiite pedoBMHM 3a THUIOM XIMIYHOTO 3B’SI3KY 1 KPUCTANIYHOI
IPaTKH.

4. BucyHbTe MNpUIYLIEHHS MPO Te, SIKI 3 JOCII)KYBaHUX PEUYOBHUH IIiJl 4Yac
PO3YMHEHHS Y BOJI1 OYAyTh pO3MaJaTUCS HA MOJIEKYJIH, a K1 — Ha HOHM.

5. Tlpocmoctepiraiite AEMOHCTpPALIMHUN JOCHTI BUMTENS: JOCIIIKCHHS
PEYOBHH Ta iXHIX PO3YMHIB HA €JIEKTPUYHY MTPOBIIHICTb.

6. PesynbraTu qocuiny odhopmiTh y BUTIISA1 TAOIHIIL:

Ne PeuoBunu Tunu [TepenbauyBani Enexrpuuna | BUCHOBOK: sIKi YaCTHHKHU

n/m 3B’3Ky | YAaCTHHKH y PO3UMHI | IPOBIAHICT | 3HAXOIATHCA B PO3UYHHI

7. CucrematuszyiTe ojepxaHl JaHi, cHOpMyJOiTe BUCHOBOK 1 CHIBCTaBTE

WOr0 3 METOIO JOCIIIKEHHS.
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Incrpykuis  B.2. JludepenmiiioBani  I1HCTpyKUIi [IOAO  Opraxizauii
JTOCIIAHUIBKOL JISJIBHOCT] YYHIB IT1J1 YaC BUKOHAHHS Ja0OPaTOPHUX JOCTIAIB

JladopaTopHi gociaiagmn 2-4. Peakuii 00MiHy MIK pO34YHHAMM €JIEKTPOJIITIB,
10 Bi0YBalOTHCH 3 BUNIAJAHHAM 0CAaay, BUALIEHHAM ra3y, yTBOPeHHSIM BOJM.

Incmpykyia 1.

3ae0anns. JlocnigiTh BIAHOIIEHHS PO3YMHY XJIOPUAHOI KUCIOTH 10 PEHYOBHH:
AgN03, Na2C03, NaOH.

Bami nii: 1) mpoaymaiite, yd MOXJIMBa B3a€MOJi PEYOBUH, TECOPETHUUHO
oOrpyHTyiiTe; 2) BHOEpITh palliOHAIBHUN INUISX AOCHIKEHHS, 3IMCHITH HOro,
pe3yabTaTh JOCHIKEHHS OQOpPMITh y BUIIIAAI TaOAMI; 3) HAMUIITh PIBHAHHS
peakuiii Ta BUpa3iTh iX y HOHHMX (opmax; 4) 3po0iThb BUCHOBOK, 3a SIKUX YMOB
PO3YMH XJOPUIHOT KUCIOTH B3aEMO/IIE 3 PO3YMHAMM THIIHUX €JIEKTPOJIITIB.

Incmpykyia 2.

3ae0anns. JlocniiTh BIIHOIIEHHS PO3YMHY XJIOPUAHOI KUCIOTHU 10 PEUYOBHH:
AgN03, Na2C03, NaOH.

Bamm nii:

1.

HCI

AgNO; Na,COs NaOH
dbenondranein

2. Pe3ynbratu JOCHIKEHHS OPOPMITh Y BUTJISI1 TaOJIHILI:

PeuoBunn AgNO; Na,COs NaOH

HCI
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3. CkmaaiTh piBHSHHS peakUii Ta BUPa3iTh iX y HoHHUX (dopmax,
BPaXOBYIOUHU, IO TIAbKHU JJI CHIIBHUX EJEKTPOJITIB CHiJl 3a3HAUYUTH HOHHUU
CKJIaJl pO34MHY, a cJa0Ki eJNeKTpPOJiTH, SK [paBujo, MnepedyBaloTh B
HEJIUCOL[IHOBAHOMY BUTJISIAL.

4. 3po0iTh BUCHOBOK, 32 SKUX YMOB PO3YMH XJIOPUJIHOT KHCIOTH B3a€EMOJIE 3
PO3YMHAMM THILIUX €JIEKTPOIITIB.

Incmpyxyis 3.

3asoanus. IlpopoOiTh peakilii po3uMHY XJOPUAHOI KHCJIOTH 3 PEUOBHMHAMU:
AgNO::,, Na2C03, NaOH.

Jlnst uporo: 1) Bi3bMITE Tpu mpoOipku 1 B mepiry mpoOipky momaiite HCI i
AgNOs, B apyry — HCI i Na,COs, B Tpetio — NaOH, d¢enondranein i HCI;
2) 3a3HauyTe, B SAKHX NPOOIpKaxX CIHOCTEPIraloThbcs O3HAKM XIMIYHOI PEeaKIil;
3) ckIaAiTh PIBHSHHSA pEaKiiid, Mo BiAOYyBaIOTbCS B PO3YMHAX EJICKTPOJIITIB:
a) 3aluIIiTh PIBHSAHHS Peakiliid; 0) CKJIaliTh MOBHI HOHHI PIBHSHHS PEaKIlii: CHIIbHI
CJICKTPOJIITH 3aMMINITh y BUTJISA/I HOHIB, a clIa0Ki — B HEIUCI[IHOBAHOMY BUIJISI; B)
CKJIAAITh CKOPOYEH! MOHHI pPIBHSAHHS: BUIMILITH TUIBKM T1 HOHH, MDK SKUMU
BiOynace B3aemojis; 4) 3po0iTh BHCHOBOK, 3a SIKMX YMOB PO3YUH XJIOPUIHOT

KHUCJIOTH B3a€EMOJIE 3 PO3UUHAMM IHILKX €JIEKTPOIITIB.

Incrpykuis  B.3. JludepenuiifioBaHi 1HCTPYyKIii IMI0J0  oOpraHizaiii
JTOCIIAHUIBKOIL JISJIBHOCT] YYHIB IT1J1 YaC MPOBEAEHHS MPAKTUYHUX POOIT 3 XiMii

IIpakTuyna podora 1. /lo0yBaHHA aMOHiaKy i JOCTIAH 3 HUM.

Bapianm 1

Mema: NMO3HAHOMUTHUCH 13 CrOCOOOM J100YBaHHS aMOHIAKy 1 BUBYMTHU HOro
BJIACTUBOCTI.

1. OOrpyHTyiiTe, 13 SIKMX 3alPONOHOBAHUX PEYOBUH MOXKHA JO0YTH aMOHIaK:
NH,CIl, NaOH, Ca(OH),, H,SO,, (NH,4),COs3.

2. Bubepitb HailiOUIbII mpocTHil cnoci®d ao0yBaHHS aMoHIiaky. Binbepith
peakTUBH, HEOOXIIHI Uil 100yBaHHS aMoOHIaky. 30epiTh mpuiaj Ajid J100yBaHHS

amoHniaky. [IpoBenits mocmniau.



338

3. OdopmiTh pe3yabTaTu AOCTIAIB. 3aMUIIITh PIBHSHHS peakiliii Ta BUPa3iTh iX
y HOHHHX (hopmax.

4. ChopmyntoiiTe BUCHOBOK PO (Pi3WYHI Ta XIMIYHI BIAaCTUBOCTI aMOHIAKY.

5. BubepiTh 13 3anponoOHOBaHUX PEAKTUBIB Ti, 3 SIKUMU OyJe pearyBaTu
BogHui po3umH amoniaky: NaOH, HCI, Na,SO,; FeCl;. ExcnepumeHTambHO
nepeBipTe MPaBUIbHICTH Baloro Bubopy. OhopmiTh pe3ynbTaTu JOCHiIIB. 3alUILIITh
PIBHSIHHS peakiliil Ta BUpa3iTh iX y HOHHUX (hopmax.

6. ChopmyinroiiTe BUCHOBOK PO BJIACTUBOCTI BOJHOTO PO3UUHY aMOHIaKy.

Bapianm 2

Mema: noOyabTe aMOHIAK Ta BUBYITh MOr0 BIACTUBOCTI: PO3YMHHICTH Y BO/I,

XIMIYHUM XapakTep OpOoAYyKTY HOro B3aEMOIII 3 BOJIOKO.
Incmpyxyia

1. BuOepiTh 13 BUCTaBICHMX Ha CTOJ1 Ti PEaKTHUBH, SIKI BaM HEOOXIMHI s
JOCIIIPKEHHS] aMOH1aKy 1 BUBYITh HOT0 BIACTHUBOCTI.

2. 30epiTh npuian 1 A00yBaHHS aMOHIaKy 1 BUBYUThH HOr0O BIACTHUBOCTI.

3. Hposenits nocninu. OGopmiTh pe3ynbTaTd AOCHIAIB. 3alUIIITh PIBHSIHHS
peaxiiif Ta BUpa3iTh iX y HOHHHUX (hopmax.

4. ChopmyntoiiTe BUCHOBOK PO (Pi3UYHI Ta XIMIUHI BIAaCTUBOCTI aMOHIAKY.

5. 3 sxkumu 3 nepeniuenux peuoBuH NaCl, FeCl;, HNO;, K,SO, — Oyme
B3a€EMOJIISITU BOAHUUN po3uuH amoHiaky? JloBeaiTh pe3yibTaTd AOCHIIAIB. 3alUIlITh
PIBHSHHS peakuUiid Ta BUpa3iTh iX y HOHHUX ¢opmax. 3poOiTh BHUCHOBOK PO
BJIACTUBOCTI BOJHOI'O PO3YMHY aMOHIaKY.

Bapianm 3

Mema: no0GynbTe aMOHIaK 1 BUBYITh MOro BIACTUBOCTI: PO3YMHHICTH y BOJI;
BJIACTUBOCTI MPOJYKTY B3a€MO/I1 HOT0 3 BOAOKO.

I. 1oO6yapTe amoHiax.

Incmpyxyis.

1. Bi3bMITh ABI KpUCTAIIYHI PEYOBUHHU: aMOHIN XJIOPUA Ta KaJbLii TIPOKCU.

SKi pedoBHMHU YTBOPIOIOTHCA MPHU B3aEMOJll HUX pedoBUH? HamumiiTe piBHSHHS

peaxiiii.
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2. 30epith mpwianx a8 J00yBaHHS —aMOHIaKy, [epeBIpTe MHOro Ha
TE€PMETUYHICTb.

3. JloGynpTe amoHiak 1 30epiTh Horo B mpoOipky. s mporo piBHI MOpPIi
aMOHIH XJIOpHUlY 1 KalbIii TIAPOKCUIY NEpEMIIIaiiTe B CTYNLI 1 IEPECUNTE B CYXY
npoOipky npunany. O6epexHO HarpiiTe CyMirl.

4. Ha3BiTh (hi3WuH1 BIACTUBOCTI aMOHI1aKY, SIKl BU BUSBUJIU B IbOMY JOCIiJI1.

II. BuBuiTh pO3UMHHICTH AMOHIAKY Y BOJI.

Incmpyxyis.

1. OTBip poOiIpKH 3 aMOHIAKOM 3aKpUNUTE BEIUKUM MalbIEM, 1, TPUMAIOYH ii
JOTOPU JTHOM, OIYCTITh B KpHUCTaJI3aTop 3 BoJOI0. BuiiMite naneus 3 Boau. Komu
npoOipKa 3aMOBHUTHCA BOJOK, 3HOBY 3aKpUiiTe ii OTBIp BEIMKUM HaibLIEeM IiJl
BOJIOIO 1 BUIMITH 3 KpHcTalizaTopa. BMmict npoOipku 100pe nepemimaiire.

2. Jlo onepxaHOro BOJHOIO PO3YMHY aMOHIaKy AojaiTe 1-2 Kpamii po3dyuHy
¢benondraneiny. IloscHiTh cnocrepexeHHs. 3poOiTh BHUCHOBOK, IO SKOTO Kiacy
CMOJIYK HaJeXKUTh MPOJIYKT B3a€EMOJII aMOHIaKy 3 BOJIOI0. 3alMIIiTh PIBHSHHS
peaxiiii.

III. BuB4iTh BIaCTUBOCTI BOJHOTO PO3YMHY aMOHIAKY.

Incmpyxyis.

1. ITpoBeniTh peakiito aMOHIM TAPOKCUIY 3 PO3YUHOM XJIOPUIHOI KUCIOTHU: B
npoOipKy BIIJIMKATE BOAHUN PO3UMH aMOHIaKy, B sikuil qo06aBieHo (eHondTaieiy,
0o0’emMoM 1 MJ 1 mpuiaMBaiTe N0 HHOIO KPAIUISIMU PO3YMH XJIOPUIHOI KHCIOTH J10
3HUKHEHHS MaJMHOBOro 3a0apBieHHs. [lOsACHICTH CHOCTEpEKEHHs, 3aluIliTh
PIBHSIHHS peaKIliii Ta BUPa3iTh iX y HOHHUX opMax.

2. CopmynroiiTe BACHOBOK MPO BIACTUBOCTI BOAHOTO PO3YMHY aMOHIaKY.

Incrpykuis  B.4. JludepeHmiiioBani  1HCTPYKILilI 1I0A0  Opraxizarii
JOCIIAHUIBKOIL JISJIBHOCT] YYHIB IT1J1 YaC MPOBECHHS MPAKTUYHUX POOIT.
Bapianm 1
[IpakTtuyna po6ora 3.

Tema. JIo0yBaHHSI KUCHIO B JJaOOpaTopii Ta BUBYEHHS 1OTO BIACTHUBOCTEM.
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3aeoanns pooomu: 1. Onepkatu KHCEHb PO3KJIAJAOM IPHU HArpiBaHH1 Kaulii
NepMaHraHary 1 310paTd WOro MHUISXOM BUTICHEHHsA moBiTpsa. 2. JloBectH, M0
oJlep KaHMi ra3 — kuceHb. 3. [lepeBipuTH ropiHHS BYIJIMHKY B KHCHI.

3acmepescenns 3 mexuniku Oesnexu. bynpre o0epexHl HpU NPOBEICHHI
JOCIIAIB, NOAepKyiiTe npaBui TexHiku Oe3nexu! [lpu 3akpimieHH1 npuiaay B Jamnii
HITaTUBa BUKOPUCTOBYHTE MpOKIaAKU. Tpumad nmoBUHEH OyTH OUIsl OTBOPY IPOOIPKU
1 cmabko ctuckatu ii. Ilpu HarpiBaHHI CKJIO pO3LIMPIOETHCA 1 MOXe TpicHyTu. He
OepiTh rapsiay NpoOipKy royipyu.

IInan pobomu: 1. 3i0paTu npuian ais 4oOyBaHHs KucHIO. 2. [lepeBipuTH ioro
Ha repMeTuuHIcTh (s1k?). 3. Hacumatu B mpoOipKy Kajiiil mepMaHraHaTy Ta BKJIACTH
AKMYTOK Batu (11 yoro?). 4. IlpuroryBatu npoOipku, OaHKH JUIsl 3alOBHEHHS iX
KucHeM. 5. O0epexHO Harpitu NpoOIpKy 3 Kasliil mepMaHraHaToM, a MOTIM Te Miclie,
1€ 3HAaXOAuThCs peakTuB. 6. CTEXKUTH 3a MOYATKOM BUAUICHHS KUCHIO (3a SIKOIO
o3Hakor?). 7.3i0patu ra3. 8. [locmiautu ojepxkaHuid raz B mpooipii (sSk?).
9. BuBuuTH TOpiHHS BYIJIMHKHA Ha MOBITP1 1 B KucHI. 10. Boutu B OaHky, B sKii
CHajioBajlM BYIJIMHKY, He0araro BamHsAHOI BOAM (IO  CIOCTEPIraerbcs?).
11. CknagiTe piBHSHHS XIMIYHOI peakuii FOpiHHA BYIJIMHKHU 1 3p00iTh BIANOBIAHI
BUCHOBKHU. 12. CkiaaiTh 3BIT PO BUKOHAHY MPAKTUYHY POOOTY.

Bukopucmanusa npooykmie peaxyiu. [IponykT po3kiiany Kajiaid nepMaHraHaTy
3/1aiiTe BUMTENIO 200 3CUNTE Yy BIANOBIAHY OaHKY JUIsl pEaKTHUBIB.

3anumanus ons camokonmponio:. 1. SIk mepeBipuTH TepMETUYHICTh MPUIALY
IUIsL oJiep>KaHHs ra3iB? 2. SIKy pousb BIAIrpae BaTa B Mpuiaal s JoOyBaHHS KUCHIO 3
Kajiid nepmaHraHaty? 3. Sk MO)KHa BM3HAUUTH MOYATOK BUJIUIEHHS KHUCHIO? 4. Sk
MO>XHA pO3MI3HATU KHUCEHb cepel IHIUX ra3iB? 5. UMM NOSICHIOEThCS HEOIHAKOBE
TOpIHHS PEYOBUH Ha MOBITP1 1 B KUCH1?

Bapianm 2
[Ipaktuyna po6ora 3
Tema. JloOyBaHHSI KUCHIO B JJaOOpaTopii Ta BUBYEHHS HOT0 BIACTHUBOCTEM.
3asoanns Ons pob6omu: pO3TIASIHBTE CMOCOOW 30HMpPaHHS KUCHIO B 3aJIEKHOCTI

BiJl HOTO PO3YMHHOCTI 1 TYCTHUHHU.
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3acmepeocenns 3 mexHiku Oeznexku. byabTe o00epekHI NpPU TPOBEACHHI
JOCIIAIB, TOTPUMYWTE paBui TexHiku Oe3neku! [1pu 3akpiruieHH] npuiany B Jamnii
HITaTUBa BUKOPUCTOBYHTE NMpOKIaAKU. Tpumad nmoBUHEH OyTH OUIsl OTBOPY IPOOIPKU
1 cmabko ctuckatu ii. Ilpu HarpiBaHHI CKJIO pO3LIMPIOETHCA 1 MOXe TpicHyTu. He
OepiTh rapsiay NpoOipKy royipyd.

IInan pooomu: 1. J1oOynbpTe KUCEHB 1 30€piTh HOTO0 CIOCOOOM BUTICHEHHS BOAU
1 moBiTps. 2. 3’AcydTe BIAMIHHICTH Yy crnoco0ax 30uMpaHHS KUCHIO HaJ BOJAOIO 1
BUTICHEHHSM TOBITPs. 3. CKIaaiTh 3BIT IPO BUKOHAHY POOOTY.

Bukopucmannsa npooyxmie peaxyiu: [IponykTu po3kiaay Kaiaiid mepMaHraHaTy
3/1aiiTe BUMTENIO 200 3CUNTE Yy BIANOBIAHY OaHKY ISl pEaKTHBIB.

3anumannsa onsn camoxoumponro: 1. B saxux Bumagkax oOujBa crocoOu
30MpaHHsl Ta3iB MOXHa 3acTOCyBaTH 3 OJHAKOBUM ycmixoM? 2. Sk BmuuBae
PO3UYMHHICTh ra3iB Ha BUOIp crocoOy ix 30upanHsA? 3. Sk BIJIMBa€ IyCTHHA ra3iB Ha
BUOIp crnocoOy ix 30upanHs? 4.Yu moxxkHa 3a (OPMOIO Ta30BILABIAHOI TPYyOKHU
BU3HAYUTH CIOCIO 30MpaHHs ra3iB?

Bapianm 3
[IpakTtuyna po6ora 3.

Tema. JIoOyBaHHSI KUCHIO B JJaOOpaTopii Ta BUBYEHHSI 1OT0 BIIACTUBOCTEH.

3agoanns pobomu: 1. llepeBipuTH MOXIUBICTH J0OYBaHHS KHUCHIO 13
Hwkye3zazHaueHnx pedoBuH: KNOj, H,0,, KMnO,. 2. BusButu ymoBu mnepeOiry
peakilii po3kiaay JJisl KOKHOI 13 3a3Hau€HOi pedyoBUHU. 3. 3’sicyBaTH, siKa 3 IUX
PEYOBHUH HaMOLIbII NMpUaTHA AJi1 TOOYBaHHS KUCHIO B JaOOpaTopii.

3acmepescennus 3 mexuniku Oesnexu. bynbre o0€pexHI TpPU NPOBEIECHHI
JOCIIAIB, TOTpUMYWTE IpaBui TexHiku Oe3neku! [Ipu 3akpirieHH1 npuiaay B Jamnii
HITaTUBa BUKOPUCTOBYHTE NMpOKIaAKU. Tpumad moBUHEH OyTH OUIs OTBOPY MPOOIPKU
1 cmabko ctuckatu ii. Ilpu HarpiBaHHI CKJIO pO3LIMPIOETHCA 1 MOXe TpicHyTu. He
OepiTh rapsiay NpoOipKy royipyd.

IInan oocnioocenns. 1. TlepeniviTh peHOBUHHU, 3 IKUX MOKHA J100YTH KUCEHb B
naboparopii 2. Ha3BiTh (a00 nepeadauTe) onTuMaibHi YMOBU JIJIs OJIepKaHHS KUCHIO

13 mepeniueHuX BHIEe pedyoBHH. 3. Po3poliTh MjaH 1 NepeBIpTe CaMOCTIMHO
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EKCIEPUMEHT II0JI0 TMEPEeBIPKU TEOPETUYHUX MependadeHb. 4. CkiaaaiTh 3BIT MPO
BUKOHaHY pOOOTY.
Bukxopucmanusa npooykmie peaxyiti. [IponykTu po3knany BHIaHUX PEYOBHUH
31alTe BUUTEIIO.
3anumanns ona camoxoumponio. 1. SIki pe4oBUHU MOXYTh OyTH BUKOPHUCTaHI1
st 10OyBaHHS KHCHIO B Jlabopartopii 1 TexHimi? 2. SIki YMHHHMKM BIUIMBAIOTH Ha

BUOIp peYOBUH AJ 100YBaHHS KUCHIO B JJaOopaTopii 1 B TEXHIL1?

Incrpykuis B.S. [Ipuknaa iHauBiAyanbsHO-IUPEPEHIIIHOBAaHUX Ja00PATOPHUX
J0CIiAIB 3 TeMU «Peak1iii HOHHOro 0OMiHY».

BapianT 1 (monermienuii)

1. IIpopo6iTe peakuii Mixk po3zuumHamu: a) kynpym(ll) xmopumom 1 Hatpii
riIpokcuIoM; 0) HaTpik KapOOHATOM 1 HITPATHOK KUCIOTOIO; B) Kaliii KapOOHATOM 1
KaJIBI[1H XJIOPUIOM.

Hanumiite piBHSHHS peakiliil Ta BUpa3iTh iX y HOHHHUX (hopmax.

2. IIpopo6iTh peakilii Mi>k MarHid OKCUJOM 1 HITPATHOO KUCIOTO0. Hanmumiite
PIBHSIHHS peaKIliii Ta BUPa3iTh iX y HOHHUX (opMax.

3. Kopucryrouuchk Martiii cynbharoM i HaTpid TiAPOKCUIOM, T0OYIbTEe MarHii
rizpokcu]. Hanumits piBHSHHS peakuiid Ta BUpa3iTh iX y HOHHUX (opMax.

[Ticns BUKOHAHHS JTOCHIAIB HABEAITh MOPSAOK Ha poOOUOMY MicCIli. 3BIT MPO
BUKOHaHY pOOOTY 3/1aliT€ BUUTEINIO.

BapianT 2 (cepeaHboi CKJIaIHOCT1)

1. IIpopoOiTh peakilii MK pOo3YMHAMHU: a) Kkl TiIPOKCUIOM, 3a0apBICHUM
dbenondraneinoMm, 1 cyapdaTHOW KHCIOTOK; O) Oapii XJIOpuUaOM 1 HATpIii
KapOOHATOM; B) HATPiil KapOOHATOM 1 XJIOPUTHOIO KUCTIOTOIO.

CknanitTh TOBHI 1 CKOpOYEHI HOHHI pIBHSHHSA NPOpPOOJEHUX peakuid 1
MOSICHITB: @) JJI 4Oro B MEpUIiil peakilii BAKOPUCTOBYBAIM 1HAUKATOP; O) K1 YMOBHU
CIPUSLIIU TIepeOiry UX peakIliil J0 KIHIIS.

2. IlpopoOiTh peakiii MK Kalblii KapOOHATOM 1 XJIOPUAHOK KHCIOTOIO.

Hanumiite piBHSHHS peakiiiil Ta BUpa3iTh iX y HOHHHUX (hopmax.
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3. Kopucryrounch BHJI@aHMMHM Ha CTOJ1 peakTuBamMu, no0yaete ¢epym(Ill)
riapokcu. CkiaaiTh NOBHI 1 CKOPOUYEH1 HOHHI1 PIBHSIHHS PEAKIIH.

[Ticns BUKOHAHHS JTOCHIAIB HABEAITh MOPSIOK Ha poOOUOMY MicCIli. 3BIT MPO
BUKOHaHY pOOOTY 3/1aliT€ BUNUTEINIO.

Bapiant 3 (ycknagHeHuil)

1. B mpoOipky Hanwmiite 1-1,5 MJI po3uMHY IMHK XJIOPHIY, MOTIM KparsiMu
J0JlaBaiiTe po3uuH HaTpii rigpokcuny. B inmy npobipky Hamuiite 1-1,5 M po3unny
HATpiM TIAPOKCHAY 1 TaKOX KpaIIIMHU JOJIMBAMTE PO3YMH LIMHK XJIOpUAy (Iicis
KOXHOI Kparii 300BTyiTe BMICT MpoOipku). [10sICHITE NpUUKHY PI3HUX pE3yJIbTaTiB
nocnigy. CkiaaaiTh piBHSHHS peakiiid Ta BUpPa3iTh iX y HOHHUX (opmax.

2. IpopobiTh peakilii MK CyJIb(paTHOI KHUCIOTOK 1 TAKUMHU PEaKTUBAMU:
a) marHieM; ©0) marHiii okcujgoMm. CKIaAiTh PIBHSHHS peakiii Ta BUPa3iTh iX Yy
HOHHMX (hopmax.

3. Buxoasuu 3 kynpym(Il) okcuay, no6ynste kynpyMm(Il) rinpoxkcua. Cxnanith
PIBHSIHHS peaKIliii Ta BUPa3iTh iX y HOHHUX (opMax.

[Ticns BUKOHAHHS JTOCHIAIB HABEAITh MOPSIOK Ha poOOUOMY MicCIli. 3BIT MPO

BUKOHAHY pOOOTY 3/1aliT€ BUUTEINIO.
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Jlogatok J]
IcTopruHMi acieKT HaBYaIBHOTO XIMIYHOTO €KCIIEPUMEHTY
Honmarok 1.1.
Temartuka ICTOPUYHUX TOCTIAIB 3 XIMIi

1. 3akoH 30epekeHHs Macu PEYOBHUH: MPOXKAPIOBAHHS METaliB y BIIKPUTHUX
MOCyJUHaX, aHrmHchkuil xiMik Pobept boitne (1627-1691); nmposkaproBaHHs MeTasiB
y 3aMKHYTHUX MocyauHax, 1748 p., pociiicekuit ximik M. B. Jlomonocos (1711-1765);
nocinu 3 pinuaamu, 1892-1908 p.p., Himernpkuii Ximik I'. I'. JlangonsT (1831-1910).

2. JloOyBaHHS KHCHIO TEpPMIYHUM PpO3KJIQJaHHAM: Kaliil mepMaHraHaTy
(1771 p.), xaniit witpary (1777 p.), mBencekuii ximik K. B. Illeene (1742-1786);
mepkypii(Il) okeuny, 1774 p., anrniiickkuii Ximik Jxo3ed [pictmi (1733-1804).

3. Bzaemopis Hatpito 3 Bojmoro: 1810 p., anrmiicekuii ximik I'emdpi [lesi
(1778-1829).

4. BusiBlIeHHS KHUCJOT 1 JIYTiB 3a JOTMOMOTU I1HAWUKATOPHOT'O JIAKMYCOBOTO
nanipus: 1667 p., anrmidcekuii ximik Podept boitnb (1627-1691).

5. BusBlIeHHA cnojiyK 3a JONOMOrd mnonym’s: 1546 p., HIMEUbKUN XIMIK
['epriyc Arpikoina (1494-1555).

6. Cunre3 cynb(}iTHOI KUCIOTH (CHANIOBaHHSA CIpKM B OaHIl 3 KHUCHEM 3
HACTYITHUM JoAaBaHHsIM Boau): 1702 p., Himenbkuit ximik I'. E. Tans (1659-1734).

7. Jia cynbdpaTHOl KuCHOTH HA Miab: 1774 p., anrmiicekuil ximik [[xo3ed
[Mpictai (1733-1804).

8. SkicHa peakuis Ha cynb(paTHY KUCIOTY Ta ii coii (Al pO3UYMHHUX COJIEH
Bapito): 1780 p., mBeacekuii ximik 1. T. Beprman (1735-1784).

9. JloOyBaHHs aMOHIaKy B3a€MOJIEI0 aMOHIM XJIOpUIY Ta TalleHOro BallHa
(1774 p.), B3aemoniss amoHiaky 3 xjopoBojgHeM (1774 p.), aHTIIIMCBKUN XIMIK
Jlxozed Ipictmi (1733-1804).

10. [doOyBaHHS HITpPAaTHOI KHUCJIOTU [I€I0 CYyJb(aTHOI KUCIOTH HA CENITPY:
1648 p., Himernpkuii ximik 1. P. T'may6ep (1604-1670).

11. AncopOuis ByruuisiM 3a0apBiIe€HUX pPEYOBHUH 3 pinuH: 1785 p., pociicbkuit

ximik T. €. Jlosir (1757-1804).
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12. JoOyBanus kapOoH(IV) okcuny mij yac BUNANIOBAaHHS BalHSAKY Ta Al Ha
HBOTO KHCITOTH: 1754 p., moTinanackkuit ximik [Ixo3ed biek (1728-1799).

13. IlepeTBopeHHs KadbLid KapOOHATy B KajJblid TiIporeHkapOoOHaT
(pozunnenns: CaCO3 y Boxl, mo mictuth CO,): 1766 p., anrmiiicbkuii ximik ['eHpi
Kasenmimr (1731-1810).

14. TlpoBeaeHHs KpamnelbHUX peakuiid Ha (UIbTPYBAJbHOMY Mamnepi 1 CKISHUX
mwiactuakax: 1873 p., Himenpkuit ximik K. ®. Mop (1806-1879).

15. Peaxuis BUSBIEHHS TaJIOr€HIB B OPTaHIYHMX CIOJIYKaX MPHU HarpiBaHHI iXx
Ha OKHCHEHI MIJHIM JpOTHHI B MOJAYyM’i CHUPTIBKM — CIOCTEPIraeThcs 3elIeHe
3abapBiieHHss monyMm’st (mpo6a beinbmiTeitna): 1872 p., poOCIACHKUN  XIMIK
®. ®. beitnpireita (1838-1906).

16. [oOyBaHHS €THIIEHY MPU B3a€MOJI11 €TUIOBOIO COUPTY 3 KOHLUEHTPOBAHOIO
cyiIbhaTHOIO KUCIOTO: 1669 p., HiMenbkuit ximik 1. 1. bexep (1635-1682).

17. Peakuiss OKMCHEHHSI OPraHiYHUX CIOJYK, IO MICTATh KpPaTHUU 3B’S30K,
JIE0 pO3UMHY Kajid mepmanraHaty (w=1%) — 3HeOapBJieHHS PO3UYMHY (peaxiiis
Barnepa): 1888 p., pociiicekuii ximik €. €. Baruep (1849-1903).

18. JloOyBaHHsI aleTWIIEHY 3 Kalbliil kapOimy Ai€ero Ha HbOro Bojau: 1862 p.,
HimMenbkuii ximik @pinpix Benep (1800-1882).

19. Peakuis «cpidHoro nzepkana»: 1856 p., Himeupkuit ximik HOctyc JliGix
(1803-1873).

20. Peaxuis KHMCIOTHOrO TiApoiizy Kpoxmanto: 1812 p., pociicbkuil XIMiK

K. C. Kiprod (1764-1833).

Honmartok 1.2.
[cTopuuHi oBiKU TIPO JIabopaTOpHI MPUIIAIU, TTOCY T, 00IaTHAHHS.
1730 p. — d¢panny3skuit ximik Pene Peomiop (1683-1757) po3pobus
CIIUPTOBUH TEPMOMETP.
1768 p. — ppanuy3bkuit ximik AuTyan bome (1728-1804) BuHaiiiioB apeomeTp

— apeometp bome.
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1795 p. — dpanny3bkuii ximik-texnosnor @. A. Jlekpyaswis (1751-1825) BBiB B
MPAKTUKY aHATITUYHOI XIM1i MIpHI HWITHAPH.

1832 p. — mimenskuit ximik FOctyc JIi6ix (1803-1873) po3poOuB X0a0AUIBHUK
JUISL OXOJIOJIPKEHHS 1 KOHJEHCAIlll Mmapu piJIuH, 1[0 MEPETaHSIOThCS — XOJIOAUIBHUK
JIi0ixa.

1853 p. — Himensbkuii ximik K. . Mop (1806-1879) po3pobus 6topeTky Mopa,
3atuckad Mopa (npyxuHHui), ninetky Mopa, tepezu Mopa.

1854 p. - wimenpkuit ximik P. B. bynzen (1811-1899) po3poOus
nabopaTopHul ra3oBui NajabHUK (MajdbHUK byH3zena). Lleit Buenuit po3poous konly 3
TOBCTOCTIHHOTO CKJIa Jyisl PuUIbTpyBaHHA y BakyyMmi (konOa byH3ena), mabopaTtopuuit
MeTanieBuil mratuB (mTatuB byH3eHa).

1859 p. — wmimenwpkuit ximik P. A. K. E. Epneameiiep (1825-1909) BBiB B
MPaKTUKY KOPUCTYBaHHS KOHIYHY KoJIOy — Kosi0a Epienmeiiepa.

1862 p. — romnanacekuit ximik 1. S. Kinm  (1808-1864) Bunaiion
aBTOMAaTUYHUM TpwiIax s J00yBaHHS Tra3iB NPU B3aeEMOAIl PLAMH 1 TBEPAUX
pedoBuH — anapar Kinna.

1865 p. — HiMeubkuit ximik A.B.I'opman (1818-1893) po3pobus npunan ans
pO3KJIaZaHHs BOJAM €JEKTPUYHUM CTpyMOM — anapart ['odpmana.

1876 p. — wnimeupkuit ximik Eamyna [pekcens (1893-1897) po3poOus
nabopaTopHUM mpuiaa sl MPOMHUBAHHS ras3iB MPOMYCKAaHHSAM iX 4epe3 pIAUHY —
CKJIsIHKa Jlpekcens.

1877 p. — HiMeubkuii Xximik-texHosor Banerep I'emmens (1851-1916)

CKOHCTPYIOBaB €KCHKATOP.
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Jlonaktok E

JunaktuyHa rpa 3 TeMH «XIMIUHI BIJIACTUBOCTI HaWBaXKJIMBIMIKUX KJIACIB
HEOPTaHIYHUX CIIOTYK»

XimiyHe 1010 «XiMIYHI BJIACTHBOCTI
HAWBAKJIMBIIIUX KJIACIB HEOPTaHIYHUX CIOTYK»

MeTtonnuHni Bka3iBkHM: ['pa BUKOPUCTOBYEThCS y 8 Kjacl Ha ypoll MiJ 4Yac
y3araJibHeHHsl 3HaHb PO HAWBAXJIMBILII KJIaCH HEOPraHIYHUX cHodyk. [ns rpu
HEOOX1THO MIATOTYBaTH 15 BEIMKUX KApTOK (MO KIIBKOCTI CTOJIIB B KaOIHETI XiMii)
po3mipom 10710 cm Ta 60 mMasieHbKUX KapTOK po3MmipoM 5?5 cM. Bcei Benmki KapTku
MOJAUICH]1 Ha YOTUPHU YACTUHU. B KOXKHIM 3 YaCTUH BEJIMKOI KapTKU 3aMUCYETHCS OJTHA

13 XIMIYHUX BJIaCTUBOCTEH OKCHIIB, OCHOB, KHCJIOT, COJICH:

_ _ B3aemozis OCHOBHOTO OKCHIY
BzaeMofis po3unHy coJii 3 METanoM
3 KUCJIOTOIO

B3aemonis po34nHy COJIl 3 KUCIOTOO ' _
) J{11 KUCIOT HA 1THAUKATOPU
3 YTBOPEHHSM ra3yBaToi pe4OBUHH

B3aemopnis okcuny Metaiy 3 BoAow | B3aemonis KUCIOTHOTO OKCHIY 3 JIyTOM

' _ _ Peaxkitis po3kinaay HEpO3UMHHOL
JI1s 1yriB HA IHAUKATOPU '
y BOJi1 OCHOBH

AHaJOriyH1 3anucu poOJIsATh 1 HA MaJuX KapTKax.

IIpaBuaa rpu. Benyuuii BuOupae oHy 3 MaJ€HbKUX KapTOK 1 3aUUTYE Te€, L0
Ha Hii 3amuca”o. ['paBelb, y SKOTO Ha BEIMKIM KapTill 3a3HAYEHO BIAMOBITHUIMA
3amMc, MOSICHIOE WOTO, CKIaJae PIBHSIHHS peakiii, BUKOHYE JOCIi, 3a3Ha4Ya€ YMOBH
nepediry peaxuii. B pa3i npaBuibHOI BiIMOBI/II IpaBellb OTPUMY€E MAJIEHbKY KapTKYy 1
3aKpHUBa€ HEIO BIAMOBIIHMM 3amuc BEJMKOI KapTKU. B pa3i HenmpaBUIIbHOI BiIMOBI/1
MaJjieHbKa KapTKa 3HIMAeTbcs 3 rpu. Burpae Ta mapa y4HiB, y SIKMX BEJIUKa KapTKa
OyJie MOBHICTIO 3aKpHTA.

Mincymkn rpu. Buurtens pa3oM 3 y4yHs MU poOUTH BHCHOBOK MO 3arajbHi
XIMIYHI BJIACTUBOCT1 KOXKHOTO KJIaCy HEOPTAaHIYHHMX CIOJIYK, CKJIaJal0uM BiIMOBIIHI

OTIOPH1 CXEMH.
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JlomaTok 3

ExcriepuMeHTaIbHO-METOAUYHI KOMIETEHI[1T MalOyTHIX BUUTENIB XiMIi

T'nocmuuno-memoouuni komnemenyii.

1. Bu3Hauati  HaBYaJbHO-BUXOBHI  3aBJaHHSA  WIKUIBHOTO  XIMIYHOIO
€KCIIEPUMEHTY, WOro BuJIIB. 2. Bu3HauaTh OCHOBHI ()YHKIIi HIKUIBHOTO XIMIYHOIO
EKCIIEpUMEHTY, Horo BHIB. 3. BU3HAYUTH MOUUIBHICTE BUKOPUCTAHHS XIMIYHOTO
eKCIEepUMEHTY B HaBuaHH1 XxiMii. 4. BusHayaTu BIAMOBIAHICTH BHJIIB XIMIYHOTO
EKCIEPUMEHTY TEeMl1 YpOKY, IO03aKJIaCHOTO 3aHATTSA, (aKyJIbTaTUBY 1 BIKOBUM
0COOJNMBOCTAM Y4HIB. 5. Bu3Hauatu TN, BHUJ €KCIEPUMEHTAIBHUX 3aJay 3 XIMI.
6. BuzHayatu MeTy 1eMOHCTpallii, TJAOOPaTOPHUX JAOCHIIB, MPAKTUUYHUX POOIT.

Koncmpyxmuseno-memoouuni komnemeruyii.

1. Jobupatu 10 ypoKy, MO3aKjaacHOro, (akyJbTaTUBHOTO 3aHSATTS XIMIYHHUN
eKCrepuMeHT. 2. BuzHauaTu dYac BHKOPUCTaHHS JE€MOHCTpalliil, J1abopaTopHHUX
JOCIIJIIB B CTPYKTYP1 YPOKY, MMO3aKJIACHOTO0, (haKyIbTaTUBHOTO 3aHATTs. 3. CknagaTu
KOHCIIEKT YpOKY, (haKyJbTaTUBHOIO 3aHATTS 3 BHKOPHUCTAHHAM JEMOHCTpALiid,
nabopaTopHUX  JOCHiAiB, mpakTuyHux  poOiT. 4. Cxiagaty  KOMIIO3UIIIIO
MO3aKJIACHOTO 3aHATTS 3 BUKOPUCTAHHAM XIMIYHOTO eKcrepumeHTy. S. Ckiaaatu
TECTOB1 3aBJIaHHS 3 BUKOPUCTAHHSIM XIMIYHOTO eKcrepumeHty. 6. JloOupatu 10
YpOKYy, T03aKJIacHOTO, (aKyJbTaTUBHOTO 3aHATTS  BIPTYaJbHUM  XIMIYHHM
ekciepumeHT. 7. IlmanyBaTu TpUHOMHU KOMIUIEKCHOTO TO€JHAHHS XIMIYHOTO
€KCIIEpUMEHTY 3 IHIIMMH 3aco0amu HaBuaHHs. 8. JloOupaTu HaBUaJbHUN MaTepial
IUIsl BUTOTOBJIEHHS MpOTrpaMHUX neaaroriyHux 3aco0iB. 9. Ilepenbauatu 3axonu
Oe3nmeky Ta yTWIi3alili HACHIAKIB XIMIYHOTO ekcrnepumeHnty. 10. PozpoOnstu
IHCTPYKII0 (IUCbMOBY a00 YCHY) i MPOBEACHHS J1aDOpaTOPHUX JOCIIJIB.
11. Po3po6usisiT METOAMKY BKJIFOUEHHS Ja0OpPATOPHUX IOCHIAIB B CTPYKTYPY 1 3MICT
YPOKY, (pakynbTaTUBHOTO 3aHATTS. 12. Po3polOnsiTh miaH mpoBeneHHs MPaKkTUYHOT
poOOTH, BU3HAYaTH METY, 3MICT POOOTH 1 MOPsAOK ii BUKOHaHHA. 13. Po3pobiaru
IHCTPYKIIIO (MMCbMOBY) JUIsl IPOBEJIEHHS MPAaKTUYHOI poboTu. 14. Po3pobiatu 3mict
Oecimu (3amuTaHHA 1 mnependadyBaHi Ha HUX BIANOBIAI YYHIB) JJIs HEPEBIPKU

TOTOBHOCTI YYHIB J0 MpakTU4HOI poOoTH. 15.Po3polbmsith 3MICT MOTOYHOIO
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IHCTPYKTaXXy 3 TEXHIKM Oe3neku 1 mependadaTv Oe3nevyHe BUKOHAHHS MPAKTHYHOI
podotn. 16. Cknamatd KOHCHEKT YpPOKY, (akyJIbTaTUBHOTO 3aHATTS 3
BUKOPUCTAHHSAM XIMIYHOTO €KCHEPUMEHTY B MOEIHAHHI 3 OCBITHIMH TEXHOJIOTISIMH.
17. IlnanyBaTu HAayKOBO-AOCHIAHY pPOOOTYy 1100 €(EKTUBHOCTI HABUYAJIbLHOTO
XIMIYHOTO €KCIIEPUMEHTY.

OpeaHizayiino-memoouyHi KOMnemeHyii.

1. T'oTtyBaT peakTHMBUM Ta OOJNaJHAHHA JI0 YpPOKIB, (haKyJbTaTUBHUX Ta
MO3aKJACHUX 3aHATh. 2. 3a0e3nedyBaTd MOTHMBALII0 3aCTOCYBaHHS XIMIYHOI'O
€KCIIEpUMEHTY B HaB4aHH1 XiMmii. 3. OpraHizoByBaTh poOOTY YYHIB 3 HaBYaJbHUM
XIMIYHUM €KCIIepUMEHTOM. 4. 3amodiraTi MOXJIMBUM TPYJIHOIIAM B 3aCBO€HHI
yuHsIMH  1HOpMaIllli, NepelaHoi 3a JOMOMOTM  XIMIYHOTO  €KCIIEPUMEHTY.
5. CTBOpIOBaTH TICHXOJIOTIYHMM HACTpid Ha CHOpUAMaHHSA Y4YHAMH 1HQOpMaIlii,
NepeaHoi XIMIYHUM eKkcriepuMeHToM. O. [TosicHIoBaTH XIMIYHUN EKCIIEPUMEHT 3
BUKOPUCTAaHHSAM XIMIYHOI MOBH Ta Cy4acHOi XIMI4HOi TepmiHoisorii. 7. besneyno
MOBOAUTHUCS 3  J1a0OpaTOpHUM  OOJAaJHAHHSM,  IOCYJOM,  PEaKTHUBAMH.
8. JleMoHCTpyBaTU JAOCHIAM, 3aCTOCOBYIOUM MPU LBOMY METOAM MPOOJIEMHOIO
HaByaHHs. 9. [lepeBipsATH HASIBHICTH Ta CIIPaBHICTh NPWJIAJIB (amapartiB, yCTAHOBOK),
a B pasl HecnpaBHOCTI — mnonarogutd iX. 10. IlepeBipsTH HasBHICTH pPEaKTHUBIB.
11. ToTyBaTu po34rHU 3 PI3HUM BMICTOM PO3UYMHIOBAHOI peuoBUHHU. 12. ParioHanbHO
pO3MilllyBaTH  OOJIaJIHAHHS 1  pPEAKTHMBU HAa  JEMOHCTpAI[IiHOMY  CTOJI.
13. JlotpuMyBatu BCiX BUMOT 10 JEMOHCTpalliHOro ekcrnepuMeHty. 14. ['oTtyBaTu
VUYHIB JI0 CIpUHMaHHS AEMOHCTpPALIHHOIO ekcnepuMenty. 15. OnucyBatu npuiaj, B
SKOMY TPOBOJUTHCS JOCHIA, 1 yMOBU TpoBeieHHs nociiny. 16. OpraHizoByBaTu
CHOCTEPEKEHHS YUHIB, pOOUTH BUCHOBKHU 3 HUX. 17. 300paxkatu rpadiyHO TEXHIKY
XIMIYHOro ekcrnepuMeHTy. 18.['oTyBaTu y4HIB /10 BHUKOHAHHS J1a0OPATOPHHUX
JIOCHIAIB Ta MpakTUyHUX poOit. 19. KopuryBatu [AisUIBHICTH Y4YHIB MiJ 4ac
BUKOHaHHS JTAOOpATOPHUX AOCHIAIB, NpakTUYHUX poOIT. 20. I[IpoBOANTH MOTOUHMIA
IHCTPYKTaX 3 TeXHIKH Oe3neku. 21. HaByaTu y4HiB po3B’s3yBaTH €KCIIEPUMEHTAIbHI
3anayl. 22. CknagaTv pi3HI THUIM Ta BUAM €KCHEPUMEHTANbHUX 3aaad. 23. HaBuatu

VUYHIB CKJIaJaTH 3BIT MPO BHUKOHAaHI JIAOOPATOpHI JOCHIAM Ta MPaKTU4YHI POOOTH.
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24. TlosicHIOBaTH €KCMEPUMEHTAIBHO B3a€MO3B’ 130K CKJIaay, Oy/lI0BU 1 BIACTUBOCTEHN
PEYOBHH HAa KOHKPETHMX Mpukianax. 25.3A1iCHIOBATH €KCIIEPUMEHTAJIbHO
T€HEeTUYHUN 3B’SI30K MDK KJIaCAMH HEOPraHIYHUX Ta OPraHIYHMX CIOJYK, BU3ZHAYATU
YMOBH Nepediry XiMiuHuX peakuii. 26. [Ipopoautu nabopaTopHi AOCTIAN, MTPAKTHYHI
poOGotu. 27.IlepeBipsATH 3BITM YYHIB NP0 BUKOHAHI NPAKTUYHI POOOTH.
28. OuiHIOBaTH 3BITM Y4YHIB MpPO BUKOHAHI MNpakTUyHl pobotu. 29. [IpoBoautu
HAayKOBO-JIOCJHIIHY  poOOTYy 1moA0 €(pEeKTUBHOCTI  HABYAJIBHOTO  XIMIYHOTO
€KCIIEPUMEHTY.

Komynikamusro-memoouuni komnemeHyii.

1. 3a0e3neuyBaT  pPO3BUTOK MOHOJIOTIYHOTO MOBJIEHHS Yy4YHIB  4Yepe3
MPOBEJICHHS JE€MOHCTPALIHOrO YYHIBCBKOTO €KCHEPUMEHTY MiJ Yac YCHOIO
ONMUTYBAHHS, I€MOHCTPAIITHOTrO PO3B’I3yBAHHS YUHSIMH €KCIIEPUMEHTAIbHUX 3aa4,
(GbopMyTIOBaHHS BUCHOBKIB 1]l YaC BUKOHAHHS JJA0OPATOPHUX JOCIHI/IB, BUCYBAaHHS
rinores. 2. 3abe3neyyBaTy PO3BUTOK /11aJIOTOBOI'O MOBJIEHHS YYHIB ITiJl 4ac IrpyHoBOi
dbopmMu BUKOHAaHHS J1TA0OPATOPHUX MOCHIAIB, MPAKTUYHUX poOIT. 3. 3abe3neuyBaTu
PO3BUTOK MUCHBMOBOTO MOBIICHHSI YYHIB 4epe3 OMmHC JaOOpaTOPHUX MOCHIJIIB Ta
CKJIaJaHHs 3BITIB NPO BUKOHAHI MpakTH4HI poboTu. 4. 3abe3neuyBaTH PO3BUTOK
XIMIYHOI MOBH, AOTPUMAHHS BHMOI HOPM CY4YacHOi JIITEPAaTypHOi MOBH, BUMOT
Cy4YacHO1 YKpaiHChKOi HOMEHKJIATYpH 1 TEPMIHOJIOT1].

Pegrexcusno-memoouuni komnemenyii.

1. AnanizyBaTu 3MICT AEMOHCTpaliid, JaOOpaTOPHUX AOCIHIJIB, MPAKTHUYHUX
poOiT. 2. AHani3yBaTh YCHY BIANOBIAb YYHS 3 BUKOPHCTAHHSIM JIE€MOHCTpAI[liHUX
nocaiAiB. 3. AHani3yBaTH ALSUIBHICTH Y4YHIB M Yac JIEMOHCTpAILlii, J1abopaTopHUX
JOCIIAIB, MPAKTUUYHUX poOIT. 4. AHaNI3yBaTH 3BITU Y4YHIB IPO BUKOHAHI MPAKTHYHI
poOoTH. 5. AHaii3yBaTh CBOIO MAISUTBHICTH IMiJ Yac JAEMOHCTPYBaHHS JIOCIHIIB.
6. AHanizyBaTd YpokH, (pakyiabTaTHBHI Ta MO3aKJIACHI 3aHSTTS 3 BUKOPUCTAHHSIM
XIMIYHOTO €KCIIEPUMEHTY. 7. AHami3yBaTH HAyKOBO-IIEIAroriuHy JITeparypy 3

MUTaHb METOJUKH 1 TEXHIKH XIMIYHOTO €KCIIEPUMEHTY.
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Honatok K
[TiicyMKOB1 KOHTPOJIBHI POOOTH
JUTsl BUSIBJICHHS P1BHS HaBYAJIbHUX JTOCATHEHD
3 ximii yuHiB 8-11 knaciB
(KOHCTaTyBaJIbHUW €Tar JTOCIiIKCHHS)

ITiocymkoea konmpoavnua poooma 3 Kypcy Ximii 8 knacy
BapianT 1

1. dxi 3 peuoBuH: ¢ochop, xkambiiid, @epym(Ill) oxcun, xamit oxcup,
cynsdyp(VI) okcup pearyrots 3 Bogor? CKIIaCTH PIBHSHHS MOXKIIMBHUX peakiiii. [{o skux
KJIaciB PEYOBMH HaJIEXkaTh MPOAYKTH peakiiid? HazgaTu peuoBHUHU, 110 YTBOPIOIOTHCS.

2. Cxnactu popMyny HUHK okcuay. Po3paxyBatu MacoBi 4acTKU €JIEMEHTIB Y
HbOMY. SIKy Macy Mae UMHK XJIOpUA KUIbKICTIO pedyoBuHU 0,5 MoIb?

3. Sxuit 06’em BoAHIO (H.y.) clliJ B3sTH, 00 BiHOBUTH A0 Mial Kynpym(Il)
OKCcHJ Macoro 3,2 r?

BapianT 2

1. Cxknactu piBHAHHS peakuii: ropiHHs ¢dochopy, pO3KIaJaHHS LIHHK
KapOoOHaTy, B3a€MOJIIl 3aji3a 3 XJOPUIHOK KHUCIOTOI0, KalbIliil TIAPOKCUAY 3
HITPaTHOIO KHUCIOTOK. Ha3patu pedoBUHU, IO YTBOPIOIOTHCA, 3a3HAUMUTH THUIIU
peaKIlii.

2.  Cknactu ¢opmyny cyabdyp(lV) okxcuay. Po3paxyBaTu MacoBl 4YacTKU
€JIeMEHTIB y HbOMY. fAkuil 00’eM 3a HOpManbHUX YMOB 3aiiMae cynbdyp(lV) okcun
macoro 0,8 1?7

3. SKky Macy KaJblliil TIIPOKCUY MOKE HEUTpai3yBaT XJIOpUIHA KUCIOTa,
10 MICTUTh XJIOPOBOJICHb Macoro 8,76 17

ITiocymkoea konmpoavna poooma 3 Kypcy ximii 9 knacy
BapianT 1

1. Ckiactu piBHSIHHA peakilii mix pedoBunamu: a) ¢epym(Ill) xnopumom

Ta Kajid rigpokcugom; 0) HaTpiit kapOOHATOM Ta HITPATHO KHUCIOTOH. Bupazutu

CKJIaJIeH1 pIBHSIHHS B HOHH1M (opMmi.
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2. Hamucatu piBHSAHHS peakiliid, 3a JOMOMOTH SIKMX MOKHA 3/IMCHUTH TaKi

NEPETBOPEHHS
KaJIbI1H OKCHUT —  KaJblliH raIpoKCH

KaJIbIIH
Kanbliil xmopux ¥  Kanbliif kKapOoHAT

JIJIsi OKMCHO-BIJHOBHUX PpEaKIId HABECTH EJIEKTPOHHI PIBHSAHHSA, 3a3HAYUTH
OKHCHHUK 1 BIITHOBHUK.

3. Jlua enemeHTa 3 MOPSAKOBUM HOMepoM 12 ckiactu (opMyiy BUIIOTO
OKCHUJY, BKa3aTh B HbOMY THI XIMIYHOTO 3B’SI3Ky, BU3HAYUTU CTYNEHI OKUCHEHHS
€JIEMEHTIB Ta BKa3aTH MOro xapaktep (OCHOBHUM, KUCIOTHUIA YU aM(OTEPHHUIA).

4. SIky mMacy XJIOpUAHOI KMCJIOTH 3 MacOBOIO YacTKOIO XJIOPOBOJHIO 32,8%
CJI1JT B3STH JJISI PO3UUHEHHS aTIOMIHIIO0 KUTBKICTIO peuoBUH 0,7 MOJIb?

BapianT 2

1. CknacTu piBHSHHS peakuiid MK peHOBMHAMHU: a) IIMHKOM 1 p030aBJIEHOIO
cynbdaTtHoro kuciorow; 6) dbepym(Ill) cynsdarom 1 kamiit rigpoxkcunoMm. Bupazutu
CKJIaJIeH1 pIBHSIHHS B HOHHIM (opMmi.

2. Hamucatu piBHSAHHS peakiliid, 3a JOMOMOTH SIKMX MOKHA 3/IMCHUTH TaKi
NEePETBOPEHHS

HATpIM rigpokcuag  ——» HaTpid KapOoHaT

HaTpii

h HaTpill Xmopux ~— —>  HATpPid HiTpaT

JlJisi OKMCHO-BIJHOBHUX pEaKiliii HABECTH EJIEKTPOHHI PIBHSAHHA. 3a3HAYUTH
OKHCHUK 1 BIITHOBHUK.

3. Jlns enemenTa 3 HOpAIKOBUM HOMEPOM 35 cKiiacTu opMyITy JETKOI COTYKH
3 I'igporeHoM, Bka3aTH B Hil TUN XIMIYHOTO 3B’S13KY, BU3HAYMTH CTYNE€HI OKUCHEHHS
€JIEMEHTIB Ta BKa3aTH il XapakTep (KUCIOTHUI, OCHOBHUI Yi aM(pOTEpHUI).

4. SIky macy HerameHoro BamHa MoxHa 100yTu 3 500 Kr BanmHsKY, B SIKOMY

MacoOBa YacTKa JOMIMIOK CTAHOBUTH 8% 7
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ITiocymxoea konmpoavna poooma 3 Kypcy ximii 10 knacy
BapianT 1

1. Jlatu mnopiBHIbHY xapaktepucTuky kapOoH(IV) okcuny # cuminii(lV)
OKCHJTy 3a TUJIAHOM: a) MOIOHICTh 32 CKJIAJI0M 1 XIMIYHUMU BIACTUBOCTSIMU (ITIATBEPAUTH
PIBHAHHSIMU peakiii); O) BIAMIHHICTb PEYOBHH 3a CKJIaJOM, (I3MYHUMHU 1 XIMIYHUMU
BJIACTUBOCTSIMH (BKa3aT YMOBHU NepeOIry XIMIYHUX pEaKIii).

2. Hamucatu piBHSAHHS peakiliid, 3a JOMOMOTH SIKMX MOKHA 3/IMCHUTH TaKi
NEPETBOPEHHS

NH3 — (NH4)2804 — NH4C| — NH3 — NO.

3a3HaYUTH YMOBHU 1 03HAKH Mepediry peakiiiil.

3. Hanmcatum 3aranpHi QopMynH BIJOMHUX BaM TIOMOJIOTIYHHUX pPSJIIB
ByIJieBoAHIB. HaBecTu 1o oHii cTpyKTypHii (GopMyJi IpeIcTaBHUKA KOKHOTO Py
3 yuciom atomiB KapOony 6. Ha3Batu pedoBHHM, BKa3aTh MOXJIMBI ramysl ix
MPAKTUYHOTO 3aCTOCYBAHHS.

4. Slka Maca TeTpaxJOpPOMETaHy YTBOPIOETbCS B PE3yNbTaTl IOBHOTO
XJIOpYBaHHs MeTaHy Macoro 40 r, SIKIIO BUX1J MPOAYKTY peakuii ctaHoBUTh 80%7?

BapianT 2

1. JlaTu nopiBHSUIbHY XapakTEPUCTUKY CyIb(aTHOI 1 Cynb(p1IHOT KUCTOTH 32
IJIAHOM: a) MOJIOHICTh 3a CKJIaJ0M 1 XIMIYHMMH BJIACTUBOCTAMH (MIATBEPAUTH
PIBHSHHSMHM XIMIYHUX peakuiil); O0) BIAMIHHICTb PEYOBUH 3a CKJIAJOM, CTYIEHEM
OKHCHEHHS CyJbPypy 1 XIMIYHUMHU BJIACTUBOCTAMH.

2. Hamucatu piBHSAHHS peakiliid, 3a JOMOMOTH SIKMX MOKHA 3/IMCHUTH TaKi
NEPETBOPEHHS

P— Ca3P2 — PH3 — P205 — H3PO4.

3a3HaYUTH YMOBHU i 03HAKH Mepediry peakiiiil.

3. Ha mpukmani eTuieHOBOTO BYIUVIEBOAHIO 3 uuciioM atoMiB KapOony 5
PO3KPUTH CYTh SIBUIIA 130MEPii Ta MOSICHUTH MOT0 3HAYEHHS B OpPraHiuHIi XiMii.

4. Sxuit 00’em aneruieHy (H.y.) MOXHa JOOYTH 3 TEXHIYHOTO KaJbIIliif

Kap0O11y Macoro 9,6 Kr, y sIkoMy MacoBa YacTKa JOMIIIOK cTaHOBUTH 20%?
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ITiocymxoea konmpoavna poooma 3 Kypcy ximii 11 knacy
BapianT 1

1. o take rigpyBanHsA? HanumiiTe piBHSHHS peakuii TiipyBaHHs OCH3EHY.
J10 SIKOTO THUITY HAJEXKUTh L peaKilis?

2. HanumiTe MOJIEKYJSIpHY, €JIEKTPOHHY 1 CTPYKTYpHY (dopMynu:
a) aMOHiaKy; 0) eTUJIEHY.

3. 3 SKMMH 13 3a3HaYEHUX PEUOBUH — HITpaTHA KUCJIOTA, HATPIA TIAPOKCHU],
dochop(V) okcun, OGapiit xmopu, Kalid KapOOHAT — MOXKE B3aEMOJIIATH PO30aBiICHA
cyabarHa kucnotra? Hamumite piBHSHHSA peakuii 1 BUpa3iTh iX y NOBHIN 1
CKOpOYEH1i HOHHII (popmax.

4. Sk 3m1iiCHUTH TaKi IEPETBOPEHHS:

FEClg - FG(OH)?, — Fe,0O3 — F62(804)3 - FG(NO?,)?,?

5. Skuit o0’eMm anetrwieHy (H.y.) MOXHa JOOYTH 3 TEXHIYHOTO KaJIbIIii
kap611y Macoro 20 Kr, y IKOMY MacoBa 4acTKa JIOMIIIOK CTaHOBUTH 15%?

BapianT 2

1. o Take rigparauis? HanumiTe piBHAHHS peakuii rigpartaiii eTHIIEHY.
J10 SIKOTO THUITY HAJEXKUTh L peaKilis?

2. HanumiTe MOJIEKYJSIpHY, €JIEKTPOHHY 1 CTPYKTYpHY (dopMyIu:
a) etusieny; 0) kapooH(IV) okcuny.

3. 3 skumu 13 mnepenideHux pedoBuH — KapOoH(Il) okcua, kambIin
TIIPOKCUJ, cynb(aTHa KucioTa, HaTpid cynbdar, apreHtym(l) HiTpaT — MOXe
B3a€EMOJIISITU XJIOPUAHA KHUcIoTa. Hanmumiite MOXKIIMBI PIBHSHHS peakIliil 1 BUpa3iTh iX
y MOBHIM 1 CKOpOYEHiil HOHHIH Popmax.

4. Sk 3m1iiCHUTH TaKi IEPETBOPEHHS:

P— P205 — H3PO4 — Na3PO4 — |\/|g3(|:)04)2’7

Hanumite BiAMOBIAHI PIBHAHHS peaKIIiil.

5. Slka KUIBKICTh PEYOBUHM TJIFOKO3U 3a3Hajla CIIUPTOBOrO OPOJIIHHS, SKIIO
BHACJIJIOK IIBOTO MpoIecy a00yTo eTaHos Macorw 41,4 r, BUXiJ SIKOTO CTaHOBHUTH

90%7?



355

Jlonaroxk JI

[TiicyMKOB1 KOHTPOJIBHI POOOTH
JUTsl BUSIBJIICHHS P1BHS HaBYAJIbHUX JOCATHEHD
3 ximii yuHiB 8-9 kaciB

(bopmyBanbHUI eTan T10CTiKSHHS)

ITiocymkoea konmpoavnua poooma 3 Kypcy Ximii 8 knacy
BapianT 1

1. TlopiBusatu i3myHi 1 XiMiuHI BiactuBocTi KapOoH(lIV) oxcuay 1
kynpyMm(Il) oxcuay. BignoBias mNIiATBEpAUTH pIBHAHHAMM peakuid. HaszBatu
PEUYOBHUHM, BKA3aTH TUII PEAKIIii Ta YMOBH iX mepeoiry.

2. CkJacTu piBHSIHHA peakiliil 3a CXeMOlo:

Mg — MgO — MgCl, —» Mg(OH), — MgSO, — BaSO,.

Jlo sKkMX KJaciB CHOJYK HaJleKaTh 3a3HaueHl pe4yoBuHU? BceTanoBuTH
HasIBHICTh T€HETUYHOTO 3B’ 3Ky MK HUMH.

3. Sk BIuIMHE Ha 3MIIlIEHHS PIBHOBAru B peakilii

2S0,(r) + Oy(r) <& 2S03(r); AH=-198x/Ix:

a) MJBUILEHHA  TeMmIepaTypu; O) NIABUIUEHHS THUCKY; B) 3MEHILECHHS
KOHLEHTpaIli KUCHIO?

4. Po3paxyBaTd, 4d BHUCTAYUTh BOJIHIO, JOOYTOrO MNpHU B3aEMOAIl LIMHKY
Macoro 1,95 r 3 xJIOpUIHOIO KUCIIOTOIO, /IS BITHOBIECHHS 3aii3a 3 pepym(I1l) okcuay
Macoro 4 r.

BapianT 2

1. TlopiBHsATH (13UuHI 1 XIMIYHI BIACTUBOCTI Kamii rigpokcuny 1 kynpym(Il)
riipokcuay. BinmoBige miATBEpAUTH PIBHSAHHSAMM peakilii. HaszBaTu pedoBuHH,
BKa3aTH TUI PEaKIii Ta yMOBH iX nepeoiry.

2. CkjacTu piBHSIHHA peakiliil 3a CXeMOIo:

C - COy; — H,CO3 — Na,COs

> CaCO; — CaO
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Jlo sKMX KJaciB CHOJYK HaJlekaTh 3a3HaueHl pe4yoBuHU? BceTanoBuTH
HasIBHICTh T€HETUYHOTO 3B’ 3Ky MK HUMH.

3. Sk BIuIMHE Ha 3MIIIEHHS PIBHOBAru B peakilii

No(r) + O (r) € 2NO(r); AH=+182k]]x:

a) TMIJBUILIEHHS TeMmmeparypu; O) MIABUILEHHS THUCKY; B) 30UIbILICHHS
KOHLEHTpaIli KUCHIO?

4. Ilpm B3aeMojii xJOpy 1 BOJHIO YTBOPUBCS XJIOPOBOJEHb 00’ €MOM

10,08 1 (n.y.). Po3paxyBaTu Macu rasis, iK1 OyJIO B3SITO IJIs peaKilii.

Iliocymkosa konmponwvna poéoma 3 Kypcy ximii 9 knacy
BapianT 1

1. Hanucatu piBHSHHS peakilii, 10 BIANOBIIAIOTh TaKUM CKOPOYECHHUM
HOHHUM PIBHSHHSM:

a) Mg° + 2H* = Mg®* + H,"; 6) Ca’* + CO;” = CaCOs

2. Hanucatu piBHSIHHS peakiiiii, 3a JOTMOMOTH SKUX MOXHa 3J1MCHUTH Taki
NEPETBOPEHHS

ATIOMIHIN XJIOpUA
ANIOMIHIN QIIOMIHIN T1IAPOKCU]] — HATPid OPTOATIOMIHAT
A oL A
AJTFOMIHIM OKCH]T

JlJIsi OKMCHO-BIJHOCHUX pEaKIii HaBECTU ENEKTPOHH1 PIBHSHHSA, 3a3HAYUTH
OKHCHHUK 1 BITHOBHUK.

3. HasBaru enemeHT, enextpoHHa dopmyna sikoro 1S°25°2P°3S% Ckmactu
dbopmyiy CIOTyKU IILOTO elleMeHTa 13 bpoMoM, Ha3BaTH ii, BKa3aTu THI XIMIYHOTO
3B’SI3KYy MK aTOMaMU, BU3HAYUTH CTYIE€HI OKHMCHEHHS €JIEMEHTIB Ta KJlaC pPEYOBHH,
710 SIKOTO 1151 CIIOJTyKa HAJIEKUTb.

4. Y 3akpuTii TOCYAMHI, HAMOBHEHIM XJIOPOM, CHAIWIM aJIOMIHIEBUN
MOPOIIOK. Y pe3yibTati peakilii 00’ eM XJIopy 3MeHIIUBCA Ha 2,24 (H.y.). YTBOpeHYy

CUIb pO3UYMHWIM Y BoA1 00’ emoM 150 mi1. BusHaunT MacoBy 4acTKy COJIl B pO3UHMHI.



357
BapianT 2

1. Hanucatu piBHSHHS peakilii, [0 BIANOBIIaIOTh TAaKUM CKOPOYEHHUM
HOHHUM PIBHSHHSIM:

a) Cu’ + 2Ag" = Cu* + 2Ag%; 6) CaCO; + 2H" = Ca** + CO,?1 + H,0.

2. Hanucatu piBHAHHS peaxiiii, 3a JOMOMOTH SIKUX MOHa 3J1MCHUTH TaKi
NEPETBOPEHHS

. bepym(Il) xnopung — depym(Il) rigpoxcun
3aJ1130
bepym(Ill) xnopun — pepym(Il) rigpoxcu

Jlisi OKMCHO-BITHOBHUX peEaKi[ii HAaBECTU €JEKTPOHHI PIBHSHHS, 3a3HAYUTH
OKHCHHUK 1 BIITHOBHUK.

3. HasBaru ecmeMeHT, elekTpoHHa Qopmyna sikoro 1S72S572P°3S%3P*,
Cxknactu GopMysTy BUIIIOTO OKCHUY IbOTO €JIEMEHTa, BKa3aTH THUI XIMIYHOTO 3B’SI3KYy
MDK aTOMaMH, BU3HAYUTH CTYIEHI OKHCHEHHsI €JEMEHTIB Ta BKa3aTH XapakTep
CHOJIYKU (OCHOBHMM, KUCIOTHUN Yl aM(pOTEPHHUIA).

4. Sky macy yaByHYy 3 MacoBor yacTkoro depymy 96% moxHa n00yTH 3
YEepBOHOTO 3aJi3HAKY Macolo 2 T, MacoBa 4acTKa MyCTOi MOPOJU B SIKOMY CTAHOBUTH

20%7?
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Jlonatok M
OOuuncneHHs eMnipuyHOro 3HaueHHs kputepito [lipcona
1. OGuucneHHs KpuTepito omHOpimHocti y° (xi-kBampar) [249, c.52] 3a
dbopmynoro (5.1.) mOa0 TOCTOBIPHOCTI PE3yNIbTaTIB HaBYAIBHUX JOCSTHEHb 3 XiMil

y4HiB 8-9 KjaciB 3a pe3yiabTaTaMU MOYaTKOBOTO 00CTEKEeHHsI () OPMYBaJILHOIO €TaIy

JOCIHIIKEHHS:
8 knac
) E2) Ea) E)
b vn v Lo ] (o) Lo |
Kiaac
_(40_44]2 (183_191]2 (142 _150]2 (38_27]2_

2. ObuncieHns Kputepiro omHOpimHOCTi %° (xi-kBagpar) [249, c¢.52] 3a

dbopmynoro (5.1.) m0a0 JOCTOBIPHOCTI Pe3yJIbTaTIB HABUYAIBHUX JOCSITHEHb 3 XiMii

yuHiB §8-9 KJIaciB 3a pe3yJbTaTaMu 3aKJIOYHOTO 0OCTEKEHHS (DOPMYBAIILHOTO €Tamy

JOCIIIKEHHS:
8 knac
(15_43]2 (120_180]2 (197_137]2 (63_38]2
2 _305.309.|\395 398) (395 398) (395 308) (305 308) |_,, o
15+43 120+180 197+137 63-+38
Kiaac
_(12_39]2 (140 ) 199]2 (187 ) 138]2 (64_36]2_
2 3412|403 412) 403 412) 403 a12) 403 412) | .0
12+39 140+199 187+138 6436
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Jonarox H

Kapra cniocrepexeHnp 3a eKCnepUMEHTaJIbHUMH BMIHHSIMU 1 HABUYKAMH YUYHIB
3 XIMIA.

[lanoBH1 BunTEN1!

3anpomyemo Bac a0 ydacTi y JAOCHIPKEHHI MIOJAO BHU3HAYEHHS PIBHIB
c(OpPMOBAHOCTI EKCIIEPUMEHTAIIbHUX YMIHb 1 HABUYOK YUHIB 3 XIMii.

Ha ocHOBI cmocTepexeHHs 3a AUIBHICTIO Y4YHIB IiJl 4Yac BUKOHAHHS
MPaKTUYHUX POOIT OLIHITH PIBEHb YMIHb 1 HABUYOK YYHIB 1 3alOBHITh BIANOBIAHY
KapTy crnoctepexeHb. JlJig OUIHKM BUKOpUCTaUTE TpUOanbHy mKamy: «0», «1», «2»
O0amu. «0» OaniB BUCTaBISAETbCA Yy pa3l BIACYTHOCTI Jii yuHs; «l» Oan — nmis
HeIpaBWiIbHA; «2» 0anu — Jisd NpaBUJIbHA.

Kapra cnocrepexeHb

32 eKCIEPUMEHTAIbHUMH BMIHHSMU 1 HABUYKAMU YUHIB 3 XIMil

Ne Iloka3HUKHU CIIOCTEPEKEHHS banm

/1 (0-2)

KopuctyBanHs 1a00paTopHUM ILITATHBOM

Hacunanus TBep7101 peHOBUHM 13 PEaKTUBHOI CKIIIHKU B MPOOIPKY

MoHTyBaHHS IpWIANY 3 TOTOBUX JETAIEH

[lepeBipka mpuiaay Ha repMETUYHICTD

VYkpirieHHs: npoOipKy B Jamill ITaTuBa

JloOyBaHHs 1 30MpaHHs ra3y BUTICHEHHSM MOBITPS

JloTpuMaHHs NpaBUJI TEXHIKK O€3MEKH

CrnoctepekeHHsl Ta aHa13 IOC1iB

© o N @ g & W N

V3arajabHeHHS Ta BACHOBKH Ha MMiJICTaB1 €KCIIEPUMEHTY
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Jonarok I1
Pe3ynbTaTil aHani3y KapT CIOCTEPEIKEHb 3a JISIIbHICTIO YUHIB 1010 BU3HAUYCHHS

PiBHIB C()OPMOBAHOCTI €KCIIEPUMEHTAIBHUX YMIHb 1 HABUYOK 3 XIMIT

I. Ananramis meronuku A. JI. Haciemnora [247, ¢.32].
1. IlepeBenennst OaniB y 4acTKy Bil OJAMHMII (JUICHHS KOXKHOro 3 OalliB Ha

Makcumanabamil 6an: 1 ;16 = 0,0625; 2 : 16 = 0,125 1 rak mam) (tadn. .I1.1).

Tabnuys /[.11.1
IlepeBeneHHs 0aJiiB y 4aCTKY BiJ OAMHM LI
banu Yacrtka banu Yacrtka banu Yactka banu Yacrtka
Bifg 1 Bifg 1 Bifg 1 Bifg 1
1 0,0625 |5 0,3125 |9 0,5625 |13 0,8125
2 0,125 6 0,375 10 0,625 14 0,875
3 0,1875 |7 0,4375 |11 0,6875 |15 0,9375
4 0,25 8 0,5 12 0,75 16 1,000

2. OOuucieHHsT po3Maxy MDK MAaKCUMaJlbHUM Ta MIHIMAJIbHUM 3HAYCHHSIM
yactok: 1,000 — 0,0625 = 0,9375.

3. BuzHaueHHs 1HTEpBaly KOXKHOTO 3 YOTHUPHbOX PIBHIB (MOYATKOBUM, CEPEIHIM,
nocTtatHii, Bucokuii): 0,9375 : 4 = 0,2344.

4. O0uucneHHs KpaliHIX 3HAaYeHb 1HTEPBaLY KOXHOTO 3 PIBHIB, BPaXOBYIOYH, 110
BOHU HE MOBUHHI CIIBIAIATH:
0,0625 + 0,2344 = 0,2969;
0,2970 + 0,2344 = 0,5314;
0,5315 + 0,2344 = 0,7659;
0,7660 + 0,2345 = 1,000.

MOYaTKOBUH PIBEHb:
CepeiHIl PIBEHb:
JOCTaTHINA PIBEHb:
BHUCOKHUM PIBEHb:

5. BusHaueHHs1 1HTepBajdy KOXXHOIO 3 pIBHIB Ta 3HA4Y€HHA OajiB, fAKI iM

BimoBigaoTh (Tadum. J[.I1.2).
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Tabnuys /[.11.2
BuzHayeHHs piBHIB C(pOPMOBAHOCTI
eKCIIEPUMEHTAJbHUX YMIHb | HABUYOK YYHIB 3 XiMil

PiBeHb BMIHb Mexi KoJIMBaHb PIBHIB baim
ITouaTkoBuU 0,0625 - 0,2969 1-4
Cepenniit 0,2970-0,5314 5-8
JoctatHii 0,5315 - 0,7659 9-12
Bucokuii 0,7660 — 1,000 13-16
IL. Tabnuys /[.11.3

Pe3yabTaTu aHajizy KapT cnocTepexkeHb 32 YYHIMHU BOCBMHX

eKCIEPUMEHTAIbHUX KJIACIB, IOYATKOBE 00CTeKeHHS

banu 1 2 3 4 5 6 7 8 9 |10 | 11 | 12 | 13 | 14 | 15 | 16 | Pasom

Kinpkictes | 14 | 7 | 18 | 24 | 48 | 56 | 51 | 52 | 43 | 24 | 11 | 18 | 9 9 110 | 1 |39

YYHIB

Kinekicte | 14 | 14 | 54 | 96 | 240 | 336 | 357 | 416 | 387 | 240 | 121 | 216 | 117 | 126 | 150 | 16 | 2900

GaiB

PiBHi INouaTkoBuit Cepenniii HocratHii Bucoxuit

BMiHb

I1I. Tabnuys /[.11.4

Pe3ybTaTH aHAJiI3y KapT CMOCTEPeKeHb 32 YYHSIMH BOCHbMHUX

EKCIIEPUMEHTAJBHHUX KJIACIB, 32aKJII0YHE 00CTeKEHHHA

banu 1 2 3 4 5 6 7 8 9 | 10 | 11 | 12 | 13 | 14 | 15 | 16 | Pasom

Kinpkicts | 2 - - 9 |10 | 45 | 51 |49 | 45 | 28 | 29 | 3549 | 17 | 23 | 3 [ 395

YYHIB

Kinpkicts | 2 - — | 36 | 50 | 270 | 357 | 392 | 405 | 280 | 319 | 420 | 637 | 238 | 345 | 48 | 3799

GaiB

PiBHi INouaTtkoBuit CepenHiii HocratHii Bucoxuit

BMiHb

IV. Tabnuys /[.11.5

Pe3ybTaTH aHAJiI3y KapT CMOCTEPeKeHb 32 YYHSIMHA BOCHMHUX
KOHTPOJIbHHMX KJIACIB, IOYATKOBE 00CTE/KECHHS

banu 1 2 3 4 5 6 7 8 9 | 10 | 11 | 12 | 13 | 14 | 15 | 16 | Pasom

Kimpkicts | 15 | 7 | 20 | 24 | 46 | 58 | 50 | 53 [ 45 | 23 | 10 | 15 | 13 | 8 9 2 | 398

YYHIB

Kimpkicts | 15 | 14 | 60 | 96 [ 230 | 348 | 350 | 424 | 405 | 230 | 110 | 180 | 169 | 112 | 135 | 32 | 2910

GaiB

PiBHi INouaTtkoBuit CepenHiii HocratHii Bucoxuit

BMiHb
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V. Tabnuys /[.11.6

Pe3yabTaTn aHasmizy KapT clocTepekeHb 3a YYHSIMH BOCBMUX
KOHTPOJIbHUX KJIACIB, 3aK/JII04YHE 00CTeKEeHHHA

bann 1 2 3 4 5 6 7 8 9 10 | 11 | 12 | 13 | 14 | 15 | 16 | Pasom

Kinekicts | 6 5 18 | 24 | 44 | 60 | 51 | 54 | 45 | 27 | 12 | 16 | 16 9 9 2 398

YYHIB

Kinekicts | 6 10 | 54 | 96 | 220 | 360 | 357 | 432 | 405 | 270 | 132 | 192 | 208 | 126 | 135 | 32 | 3035

OaiiB

PiBui TToyaTkoBHH Cepenniii JocraTHiit Bucoxkuii

BMiHb

VI. Tabnuys J[.11.7
Pe3yabTaTn aHami3y KapT COCTEPeKEeHb 32 YYHAMH 1B’ ITUX

eKCIIEPUMEHTAIbHUX KJIACIB, MOYATKOBE 00CTeKeHHS

bann 1 2 3 4 5 6 7 8 9 10 | 11 | 12 | 13 | 14 | 15 | 16 | Pasom

Kinekicts | 16 8 19 | 25 |1 45 | 61 | 51 | 52|44 | 23 | 12 | 15| 14 9 8 1 | 403

YYHIB

Kinekicts | 16 | 16 | 57 | 100 | 225 | 366 | 357 | 416 | 396 | 230 | 132 | 180 | 182 | 126 | 120 | 16 | 2935

OaiiB

PiBui TToyaTkoBHH Cepenniii JocraTHiit Bucoxkuii

BMiHb

VII. Tabnuys J[.11.8
Pe3yabTaTn aHaMi3y KapT COCTEPeKEeHb 32 YYHAMH 1B’ ITUX

eKCIEPUMEHTAIBHUX KJIACIB, 3aK/JII0YHEe 00CTEeKEHHS

bann 1 2 3 4 5 6 7 8 9 10 | 11 | 12 | 13 | 14 | 15 | 16 | Pasom

Kinekicts | 1 - - 9 7 55 | 65 | 55 |45 | 35 | 21 | 26 |45 | 19 | 24 6 | 403

YYHIB

Kimekicts | 1 - - 36 | 35 |330|385|440 (405|350 (231|312 (585|266 |360| 96 | 3832

OaiB

PiBui TToyaTkoBH Cepenniii JocraTHiit Bucoxkuii

BMiHb

VIII. Tabnuys /[.11.9
Pe3yabTaTn aHaMi3y KapT COCTEPeKEeHb 32 YYHAMH 1B’ ITUX

KOHTPOJIbHUX KJIACIB, MOYaTKOBE 00CTeKEeHHS

bann 1 2 3 4 5 6 7 8 9 10 | 11 | 12 | 13 | 14 | 15 | 16 | Pasom

Kimpkictes | 17 | 10 | 20 | 27 | 43 | 64 | 53 | 54 | 42 | 21 | 14 | 12 | 16 | 10 8 1 | 412

VYHIB

Kinekicts | 17 | 20 | 60 | 108 | 215|384 | 371 | 432|372 | 210|154 | 144 | 208 | 140 | 120 | 16 | 2971

OaiiB

PiBui TToyaTkoBH Cepenniii JocraTHiit Bucoxkuii

BMiHb
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XIX. Tabnuys /[.11.10
Pe3yabTaTn aHami3y KapT COCTEPeKEeHb 32 YYHAMM 1B’ ITUX

KOHTPOJIbHUX KJIACIB, 3aK/JII0YHE 00CTesKEeHHS

bann 1 2 3 4 5 6 7 8 9 |10 | 11 | 12 | 13 | 14 | 15 | 16 | Pazom
Kimpkicts | 10 | 7 | 21 | 23 | 46 | 67 | 55 | 57 | 44 | 24 | 12 | 13 [ 13 | 10 | 7 3 | 412
YYHIB

Kinekicts | 10 | 14 | 63 | 92 | 230 | 402 | 385 | 456 | 396 | 240 | 132 | 156 | 169 | 140 | 105 | 48 | 3038
OaiiB

PiBui TToyaTkoBHH Cepenniii JocraTHiit Bucoxkuii
BMiHb
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Jonarok P

Kaptu cnocrepexxeHb 3a JIJBHICTIO CTYAEHTIB B MEpiOA MEJaroriyHoi
MPAKTUKH.

[ITanoBH1 BunTeni!

3anpomyemo Bac 10 y4acTi y JOCHIIKEHHI KOMIIETEHI[IH CTYJIEHTIB I0J10
opratizauii Ta MpPOBEACHHS XIMIYHOIO €KCHEPUMEHTY Y 3arajbHOOCBITHIX
HaBYaJIbHUX 3aKIagax.

Ha ocHOBI cnocrepexxkeHHss 3a mpodeciiiHO-TIearoriyHow — AiSTIbHICTIO
CTYJEHTa-IIPaKTUKAHTA OLIHITh JOCHIJ)KYBaHY KOMIIETEHTHICTh 1 3alOBHITH
BIJIMOBIIHO KAPTU CIIOCTEPEKEHb. J{JIs1 OI[IHKM BUKOPUCTANWTE YOTUPUOATbHY IIKATY:
«O», «I», «2», «3». «0» OaniB CTYAEHT OTPUMYE, SKIIO MPOSIBU AISUIBHOCTI IO/0
oprasizaiii Ta NpPOBEIEHHA XIMIYHOTO EKCIEpPUMEHTY 3a JaHMMH IOKa3HUKaMU
BIJICYTHI; «1» Oasl — SKIIO B JIJIBHOCTI CTYA€HTAa Majl MICIe OKpPEMI 13 3a3HAYEHHUX
MOKa3HUKIB;, «2» Oanu — AKIO Yy JISIbHOCTI MaOYTHIX YYMTENIB Maju MICIe
OUTBILIICTD 13 3a3HAYEHUX MOKA3HMKIB; «3» — SIKIIO Y AISNIBHOCTI MaOYyTHIX yUUTEN1B
OyJu 4iTKO BUPAKEH1 3a3HAUCH1 MOKA3HUKHU.

Kapra cniocrepexens Nel
3a CTaBJICHHSM CTYAEHTIB II0JI0 OpraHizamii

Ta MPOBEJICHHS XIMIYHOTO €KCIIEPUMEHTY

Ne Iloka3HUKHU CIIOCTEPEKEHHS bamm

/1 (0-3)

1. | baxaHHs cCTyaeHTa HaBYaTH Y4YHIB XiMil 3 BHUKOPHCTAHHIM
XIMIYHOT'O €KCIEPUMEHTY

2. BinnoBiganeHe  CTaBleHHs  CTyJEHTa JO MIATOTOBKM  Ta
MIPOBEJICHHS XIMIYHOTO €KCIIEPUMEHTY

3. BinnoBiganbHe CTaBi€HHS CTYJEHTa JO MIATOTOBKU YYHIB OO
COpUMMAaHHS XIMIYHOT'O €KCIEPUMEHTY

4. | BinmoBizaJibHEe CTaBJICEHHS CTYAEHTa 00 OpraHizaiii podotu 3
XIMIYHUM €KCIIEPUMEHTOM

5. | baxxaHHd cTyneHTa 3allIKaBUTH YYHIB Ta MiJABUILIMUTHU iX IHTEPEC 10
MpeIMETa 3a JOMOMOTU XIMIYHOTO €KCIEPUMEHTY

6. | BinnmoBiganabHe CTaBiE€HHS CTYJIEHTa IIOAO JOTPUMAHHS MpPaBUII
TEXHIKHM 0€3MeKH MiJ Yac MPOBEJCHHS XIMIYHOTO EKCIEPUMEHTY
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Kapra cniocrepexkenp Ne2
3a BMIHHSIM CTYJIEHTIB OpPTraHi30ByBaTH

Ta MPOBOJUTH XIMIYHUM €KCIEPUMEHT

Ne Iloka3HUKYU CIIOCTEPEKEHHS banm
/1 (0-3)
1. | HdoTrpumanHs npaBui Oe3MeKu y Mpolieci NpOBEAEHHS XIMIYHOTO
EKCIIEPUMEHTY
2. | HaBuuku y po6OTi 3 OCHOBHUM JJaOOPATOPHUM OOJIaIHAHHSIM,
BOJIOJ[IHHS MTpUiloMaMu 1a00paTOPHOi TEXHIKH
3. BMminHa cknagaTi npuiiaau ik BAKOHAHHS JOCIIIIB 3T1HO
MIpOrpaMu, MEePeBIPSITH TPUIAJAN HA TEPMETHUHICTh
4. | BMiHHSA 1aHYBaTH €KCIIEPUMEHT, MPOBOAUTH MOro Ta poOUTH
BHCHOBKH
5. | BminHs gemoHcTpyBaTH AOCHIAM, HAIaBaTH KOMEHTAp
6. | BMiHHS OpraHizoByBaTH yYHIBCHKUM €KCIIEPUMEHT Ta HOTO

OL[IHIOBATH
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Honmatok C

Pe3ynbTaTl aHAN13y KapT CIOCTEPEKEHb, KOHTPOJIBbHUX POOIT 1110/10 BUSHAUCHHS

MOTHUBAIIHOTO, 3HAHHEBOTO, ISUIbHICHOTO KOMIIOHEHTIB €KCIIEPUMEHTAIBHO-

METOJIMYHUX KOMIETEHI[1/ CTYIE€HTIB 1100 OpraHizailii Ta MpoBEAEHHS XIMIYHOTO

€KCIIEPUMEHTY Y 3arajJbHOOCBITHIX HaBUAJbHUX 3aKJIaJax

(KOHCTaTyBaJIbHUI €Tar JOCIIPKSHHS)

I. Ananramis meronuku A. JI. Hacnemora [247, ¢.32].

1. IlepeBenennst OaniB y 4acTKy BiJg OAMHUII (IUICHHS 3HAYEHHS KOXKHOIO 3

OaniB Ha MmakcuManbHuM O6am: 1 ;18 = 0,056; 2 : 18 = 0,111 1 tak gami) (tadn. .C.1.).

IlepeBeneHHs 6aJiiB y 4aCTKY BiJ OAMHM LI

Tabnuys /[.C. 1

bamm YacTtka Bix 1 bamm YacTtka Bix 1 bamm YacTtka Bix 1
1 0,056 7 0,389 13 0,722
2 0,111 8 0,444 14 0,778
3 0,167 9 0,500 15 0,833
4 0,222 10 0,556 16 0,889
3) 0,278 11 0,611 17 0,944
6 0,333 12 0,667 18 1,00

2. OOuucieHHsT po3Maxy MDK MaKCHUMaJlbHUM Ta MIHIMAJIbHUM 3HAYCHHSIM

yactok: 1,000 — 0,056 = 0,944,

3. BuzHaueHHs 1HTEpBaly KOXKHOTO 3 YOTUPHbOX PIBHIB (MOYATKOBUM, CEPENIHIM,

nocTatHiu, Bucokui): 0,944 : 4 = 0,236.

4. O0uucneHHs KpallHIX 3HAaYeHb 1HTEPBaLY KOXKHOTO 3 PIBHIB, BPaXOBYIOYH, 110

BOHU HE IOBUHHI CITIBIAJATH:

HU3bKUN PIBEHbB:

CepeiHIl PIBEHb:

0,056 + 0,236 = 0,292;
0,293 + 0,236 = 0,529;
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JIOCTaTHIN P1BEHb: 0,530 + 0,236 = 0,766;
BHUCOKUU PIBEHB: 0,567 + 0,236 = 1,00.
5. BuzHaueHHs1 1HTepBajdy KOXXHOIO 3 pIBHIB Ta 3HA4Y€HHA OaiiB, fAKI iM

BianoBigaroTh (Tadm. J1.C.2).

Tabnuys /1.C.2
BusHayeHHs piBHIB c(pOpMOBaAHOCTI
KOMIIETCHIIN CTYICHTIiB

PiBeHb KOMMETEHII1i Me3xi KoJluBaHb PIBHIB banu
Huspkui 0,056 — 0,292 1-5
Cepenniit 0,293 - 0,529 6-9
JocratHii 0,530 - 0,766 10-13
Bucoxkwuii 0,767 -1,00 14 - 18
IL. Tabnuys /[.C.3

Pe3yabTaTn aHami3y KapT COCTEepeKeHb 32 AislJIbHICTIO CTY/JACHTIB
1{0/10 BU3HAYEHHS MOTHUBALIHHOI0 KOMIIOHEHTY €KCIIePUMEHTAJIbHO-

METOJINYHHUX KOMIIEeTEeHIii

bann 11234 |56 |7 8|9 |1011 12|13 |14|15|16 |17 |18

Pasom

Kinpkicte | 15 | 13 | 18 | 21 |22 |45 |58 |42 |50 |30 (18 (15|24 | 9 | 7 | 3 |1 |1 |392

CTYJICHTIB

Kinskicte | 15 | 26 | 54 | 84 [ 110|270 | 406 | 336 | 450 | 300 | 198 | 180|312 |136|105| 48 | 17 | 18 | 3065

OaiB

PiBui Huspkuit Cepenniii JocraTHiit Bucoxuii

KOMIIC-

TEHIIN

MakcuMaJIbHO MOKJIUBA KUIBKICT OaiiB: 18 ? 392 = 7056.

=3065:7056=0,434

momus . Koncm.)
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I1I. Tabnuys J].C.4
Pe3yabTaTn aHaMi3y KapT COCTEpPeKEeHb 3a AislJIbHICTIO CTY/JACHTIB
1{0/10 BU3HAYEHHS 3HAHHEBOI'0 KOMIIOHEHTY

CKCIIEPUMECHTAIBbHO-METOANIHHUX KOMHeTeHHiﬁ

bann 11234 |56 |7 |89 |1011 12|13 |14|15| 16|17 |18

Pasom

Kinpkicte | 14 | 7 |18 |24 |48 |56 |50 |50 (43 |24 (11 (18| 9 (8| 9 | 1 |1 |1 |392

CTYJICHTIB
Kimekicts | 14 | 14 | 54 | 96 | 240|336 |350 (400|387 (240|121 216|117 |112|135| 16 | 17 | 18 | 2883

OaiiB

PiBui Huspkuit Cepenniii JocraTHiit Bucoxkuii

KOMIIC-

TEHIIN

MakcuMaJIbHO MOKJIUBA KUIBKICTB OaiiB: 18 ? 392 = 7056.

=2883:7056=0,409

3Haub.( KoHcm.)

IV. Tabnuys /[.C.5

Pe3yabTaTn aHaMi3y KapT COCTEpPeKEeHb 3a AisJIbHICTIO CTY/JACHTIB
1{0/10 BU3HAYEHHS JiJIbHICHOT0 KOMIIOHEHTY

CKCIIEPUMECHTAIBbHO-METOANIHHUX KOMHeTeHHiﬁ

bann 11234 |56 |7|8|9 1011 12|13|14|15|16 |17 |18

Pasom

Kimpkicts | 11 |12 |19 | 20 | 48 | 55|53 |48 45|21 | 8 (15| 9 (12 (12| 2 |1 |1 |392
CTYJICHTIB

Kinpkicts | 11 | 24 | 57 | 80 {240|330|371|384|405|210| 88 |180|117|168|180| 32 | 17 | 18 | 2912
OaiiB

PiBui Huspkuit Cepenniii JocraTHiit Bucoxuii
KOMIIEe-
TEHIIN

MakcuMaJIbHO MOKJIUBA KUIBKICTB OaiiB: 18 ? 392 = 7056.

=2912:7056=0,413

YMiHb . KoHCm.)
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Honatok T

Pe3ynbTaTil aHaN13y KapT CIOCTEPEIKEHb 3a MISUIbHICTIO CTYACHTIB 1100 BUSHAYCHHS

PiBHIB C()OPMOBAHOCTI MOTHBALIHHOTO KOMIIOHEHTA €KCIIEPUMEHTAIbHO-

METOJMYHUX KOMIETEHI[1{ 1010 OpraHi3alli Ta IPOBEIEHHS XIMIYHOTO

€KCIIEPUMEHTY Y 3arajJbHOOCBITHIX HaBYaJbHUX 3aKJIaJax

(bopmyBanbHUM eTam TOCTIIKEHHS )

1. Tabnuys /I.T.1
Pe3ybTaTH aHAJI3y KapT COCTEPeKEeHb 32 CTYJAeHTaAMH
CeKCIIEPUMEHTAJBHUX TPyl

bamu 2 3 4 5 6 7 8 9 |10|11 |12 |13 |14 |15 |16 |17 | 18
=
5
8
A

Kinpkicts 1 1 4 4 |25 (25|24 |44 |50 |36 |54 40|42 |12 |12 |8 6 390

CTY/ICHTIB 12 118 180 80

KinpkicTs 2 3 |16 | 20 |150|175|192 (396|500 | 396 | 648 | 520|588 |180|192| 136|108 | 4224

Gais

PiBui Huspkuit Cepenniii JocraTHiit Bucoxkuii

KOMII€E-

TEHIIN

MaxkcuMalbHO MOXKIIMBA KUIBKICTE Oaii: 18 ? 390 = 7020.
-—.e
2. Tabnuysa /[.T.2
Pe3ybTaTH aHAJI3y KapT CHOCTEPeKeHb 32 CTYJAeHTaAMH
KOHTPOJIBLHUX IPyN

bamu 2 3 4 5 6 7 8 9 |10|11 |12 |13 |14 |15 |16 |17 | 18
=
5
8
A

KinpkicTts 4 (18 |12 | 2 |44 |64 |24 20| 72|50 |20|20]| 9 9 9 |3 2 386

CTYJICHTIB 40 152 162 32

Kinpkicts 8 |54 |48 | 10 | 264|448 (192|180 |720|550|240|260|126|135|144| 51 | 36 | 3470

Oais

PiBui Huspkuit Cepenniii JocraTHiit Bucoxuii

KOMII€E-

TEHIIN

MakcuMaJIbHO MOKJIMBA KUIBKICTB OaiiB: 18 ? 386 = 6948.
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3. OOuucieHHsT KPUTEPIO OJHOPITHOCTI XZ(Xi-KBaI[paT) [249, c¢.52] 3a

dbopmynoro (5.1):

(12_40]2 (118_152]2 (180_162]2 (80_32]2
390 386 N 390 386 N 390 386 N 390 386

12+ 40 118 +152 180 + 162 80+ 32

=4083

%2, =390 386
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Jlonarok Y

Pe3ynpTaTi aHanizy KOHTPOJIbHUX POOIT CTY/ACHTIB I10JJ0 BU3HAYEHHS PIBHIB

c(hOopMOBaHOCTI 3HAHHEBOT'O KOMITIOHEHTA €KCIIEPUMEHTAITLHO-METOIMUHHIX

KOMITETEHL1H 11010 OpraHi3alii Ta NpoBeAEHHS XIMIYHOT'O €KCIIEPUMEHTY

y 3arajJbHOOCBITHIX HaBYAJILHUX 3aKJIa/1axX

(bopmyBanbHUM eTam TOCTIIKEHHS )

1. Tabnuys /1.Y.1
Pe3yabTaTn aHAJIi3y KOHTPOJIBHUX POOIT CTYACHTIB
eKCIIePUMEHTATBHUX Pyl
Bbanu 31 41|5 6 7 8 9 |10 |11 |12 | 13 |14 |15| 16 | 17 | 18
=
o]
8
A
Kinbkicth 2 2 2 |25|30|30 |44 |36 |42 |12 | 78 |20 |1 |18 |27 |15 | 386
CTY/ICHTIB 8 129 168 81
Kinbkicth 2 6 8 | 10 | 150|210 |240|396 | 360 | 462 | 1441014 |280| 15 | 288|459 |270 | 4315
Gais
PiBui Huspkuit Cepemniit JloctatHiit Bucoxkuii
KOMIIE-
TEHIIN
MaxkcuMalbHO MOXKIIMBA KUIBKICTE OaiiB: 18 ? 386 = 6948.
-—.e
R3HaHb.(ql)0pmy6.) =4315:6948 = 0,621
2. Tabnuys /1.Y.2
Pe3yabTaTn aHAJIi3y KOHTPOJIBHUX POOIT CTYACHTIB
KOHTPOJIBLHUX IPyN
Bamu 2 31 41|5 6 7 8 9 |10 |11 |12 |13 |14 | 15| 16| 17 | 18
=
o]
8
A
Kinbkicth 1 2 9 30|18 |48 90|36 |48 |30 (12|30 |10 2 8 |10 | 10 | 396
CTYJICHTIB 44 192 120 40
Kinbkicth 2 6 | 36 |150|108|336|720|324|480|330|144|390|140| 30 {128 170|180 | 3676
Oais
PiBui Huspkuit Cepemniit JlocratHiit Bucoxuii
KOMIIE-
TEHIIN

MakcuMaJIbHO MOKJIUBA KUIBKICTB OaiiB; 18 ? 396 = 7128.




3. OOuucieHHsT KPUTEPIO OJHOPITHOCTI XZ(Xi-KBaI[paT) [249, c¢.52] 3a

dbopmynoro (5.1):

[

8 44

386 396

J |

372

129 192

2
386 396] (
+

168 120

2
386 396] (
+

81 40

386 396

T

2
=386 - 396
Xemn. 8+ 44

129 +192

168 +120

81+ 40

=59,03
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Jlonatoxk @

Pe3ynbTaTil aHaN13y KapT CIOCTEPEIKEHb 3a MISUIbHICTIO CTYACHTIB 1100 BUSHAYCHHS
PiBHIB C(POPMOBAHOCTI AISUTLHICHOTO KOMITOHEHTA €KCIIEPUMEHTAIBbHO-METOIMUHHIX
KOMITIETEHI1/ 11010 OpraHi3auii Ta MpoBeACHHS XIMIYHOT'O EKCIIEPUMEHTY Y
3arajibHOOCBITHIX HABYAIBHHUX 3aKIagax

(bopmyBanbHUM eTam TOCTIIKEHHS )

1. Tabnuys /[.D.1

Pe3yabTaTn aHai3y KapT cnocTepeskeHb 3a CTyJAeHTaMH

CeKCIIEPUMEHTAJBHUX TPyl

bann 112 (34|56 |7 |89 |101112|13|14|15|16 |17 |18

Pasom

Kinpkicts 1 1 4 | 4| 4 |36|40|40 40|36 |36 |30(38|30(30|15]15 |8 408
CTYJICHTIB 14 156 140 98

Kinpkicts 1 2 |12 |16 | 20 | 216|280 |320|360 |360|396 | 360|494 | 420|450 | 240 | 255 (144 | 4346
OaiiB

PiBui Huspkuit Cepemniit JloctatHiit Bucoxkuii
KOMIIEe-
TEHIIN

MaxkcuMallbHO MOKJIMBa KUIBKICTE OamiB: 18 ? 408 = 7344.
K?}Mmb.(qbopmye.) =4346:7344=0592
2. Tabnuys /[.D.2

Pe3yabTaTi aHai3y KapT cniocTepeskeHb 3a CTyJAeHTaMH

KOHTPOJIbHUX TPyl

bann 11234 |56 |7 |89 |101112|13|14|15|16 |17 |18

Pasom

Kimpkicte | 4 | 5 |20 |24 |24 |38 |50 |28 |44 |32 (32|26|26(10|10| 7 |1 |4 | 385
CTYJICHTIB 77 160 116 32
Kimpkicts | 4 | 10 | 60 | 96 | 120|228 | 350|224 |396|320|352|312|338|140|150(112| 17 | 72 | 3301

OaiiB
PiBui Huspkuit Cepemniit JlocratHiit Bucoxuii
KOMII€E-
TEHIII#

MakcuMaJibHO MOKJIUBA KUIBKICTB OaiiB: 18 ? 385 = 6930.

K Ytine ( popmye.) = 3301: 6930 = 0,476



3. OGumcrneHHs KpuTepio omHOpimHocTi x(xi-kBampar) [249, c.52] 3a

dbopmynoro (5.1):

[

14 77

408 385

J |

374

156 160

2
408 385] (
+

140 116

2
408 385] (
+

98 32

408 385

T

2
=408 - 385
Leun. 14+ 77

156 +160

140 +116

98 + 32

=178,78
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Lna Homamok
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