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micro» into the educational process in physics is considered, which encourages
students to independent cognitive-search activity during the laboratory work of physical
workshop. The list of demonstration experiments and works of physical workshop on sections
«Mechanics» and «Molecular physics» is given.

It is stressed that physical experiment helps to implement a variety of didactic
objectives, develop thinking and independence of the students, to form an active position in
the educational process within each of them.

In modern educational environment total computerization of all spheres of human
activity helps to provide the education institution with an effective system of training of
physical experiment at the expense of the using capabilities of modern facilities and
electronic-computing machines.

It is stated in the article that computers equally effectively may be used: during the
lecture (illustration of the object or its properties); for the visualization of the studied
processes and patterns; on practical and laboratory classes to simplify complicated and
cumbersome calculations; to simulate separate processes which actually reproduce in
laboratory conditions is difficult or impossible; for the approximation of modern teaching
methods in the scientific methods of investigation of the physical phenomena that develop in
the students understanding of the essence of the methods of cognition and forms a modern
scientific outlook, ideas about environment and methods of its research.

Computerization of the educational physical experiment involves the use of
different didactic functions of computer technology, aimed at raising awareness and
responsiveness of educational experiment, simultaneously strengthening the activities of the
teacher and the student.

We consider advisable to combine optimally the computer (virtual) experiment with
the real physical, providing the optimal introduction of the PC in different types of
educational physical experiment aimed at achieving the educational impact in addressing the
specific educational objectives.

Key words: physical workshop, modern equipment, real and virtual physical
experiment, kit, works of physical workshop, demo experience, electronic-computing
machine, software-pedagogical support.
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HiXKMHCbKMI AeprKaBHUIM yHiBEpCUTET
imeHi Mukonu lorona

MOAY/1IbHE HABYAHHSA B PO3BUTKY BITYU3HAHOT METOAUKU XIMI|

Y cmammi 8 icmopuKo-0udaKmMu4yHoMy acrekmi MpoaHasni308aHO MEXHO/02it0
MOOY/bHO20 HABYAHHA XiMii; OKpecneHo WAAXu OnaHy8aHHA Uieo iHHosauyiliHO
mexHos102ier0  cmydeHmamu-xiMmiKamu 8 rpoyeci susyeHHa MemoOuKku ximii y BH3.
3’aco8aHO, WO BUKAAOAHHA Ximii 8 cucmemi MOOYaAbHO20 PO38UBAALHO20 HABYAHHA
8i0pi3HAEMbCA 8i0 mMpaduyiliHo2o He Auwe C80IMU CMPYKMYPOK Ma KOMIMO3UYiE0 3micmy,
ane (i nioxo0amu 00 MOACHEHHA HOB8020 mMamepiany. 3anpPornoHO8aHO waaaxu 36a2a4eHHA
npogpeciliHo-memoou4Hoi nidcomosKu malibymHix yyumenis ximii.

Knroyosi cnoea: moOysnbHA MexHOAO02i HABYAHHA Ximil, pelimuHeosa cucmema
OUIHIOBAHHA, MemOOUKd HABYAHHA XiMil, MOOysb, CMPYyKmMypa HA8YasabHO020 MOOYS,
KOHMPOsb MOOYsIbHO20 HABYAHHA, HABYA/bHI MOCIOHUKU 3 MOOY/16HO20 HABYAHHA.
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MNoctaHoBKa npobnemu. Ha cyyacHomy eTani pepopmyBaHHA cepeaHboi
XiMIYHOI OCBITU NPUHUMMNOBO BaX/IMBUM € MNUTAHHA BUKOPUCTAHHA TaKMX
TEXHONOMM HaB4YaHHA, AKIi 6 OpiEHTyBa/MCA HaA HOBI MigxoAn He Anuvwe B
OpraHi3auii UiNicCHOro neparoriYHOro npouecy, a W y 3AiINCHEHHI OLHKK
HaBYaNbHUX AOCATHEHb YYHIB 3 XiMil.

Y ubomy BiAHOLWEHHI BITYM3HAHA Ta 3apybixkHa npakTUKa [oBena
NepcrneKkTUBHICTb MNPUHLUWUMNOBO HLWIOMO 33 OpraHi3auielo M TEXHONOTIE
MOOynbHO20 Has4aHHA [1; 6], BiAOMOro TaKOX, AK 3aCBiAYYE aHani3
NiTepaTypHUX O)Kepen, nig Ha3BoK  MOOyaAbHO-pelimuH208a cucmema
HABYAHHA, 67104HO-MOOYIbHA MEXHO/02iA, MOOYbHO-PO38UBASNbHE HABYAHHSA.

3 ypaxyBaHHAM LbOro CTAa€ aKTya/bHOK MNIArOTOBKA CTYAEHTIB —
ManbyTHIX yuuTeniB ximii A0 uinecnpAMoOBaHOI pPoboTU WOAO0 PO3BUTKY
IHTENEeKTYy YYHA B YMOBAX BUKOPUCTAHHA MOAYNbHOIO HaBYaHHA XiMmil B npoueci
B/IaCHOI NpoOQecCiNnHOI AiAnbHOCTI. BaX/nMBO HAronocuMth, WO ycniwHOMY
OBOJIOAIHHIO CTYAEHTaMM LIED TEXHONOFIED CNPUAE PO3KPUTTA 1 CYTHOCTI B
ICTOPUKO-ANAAKTUYHOMY ACMEKTI.

Hawe pocnigXeHHA Mae Ha MeTi NpoaHanizyBaTW, AK Y BIiTYM3IHAHIN
MeToAMmLi XiMmii BHACNiAOK PO3BUTKY YPOKY Ximii AK OCHOBHOI OpraHi3auinHoi
dbopmu po3pobaanacb TEXHONOrIA MOAY/IbHOTO HaBYaHHA. MK TaKoX CTaBUAM
32 MeTy A0CAIAUTU WAAXM OCBOEHHA LbOro iCTOPUYHOrO A0CBIAY CTyAEeHTaMU-
XiMmikamu B npoueci 3aiMCHeHHA iX npodecinHO-MeToAMYHOI NigroToBkM y BH3.

Buknap oCHOBHOro martepiany pocnipgeHHa. Cnig 3a3HaumTi, WO y
BiTYM3HAHIKN meToamUi Ximii npobnema MoAaynbHOI TexHonorii AK OAHiEl
CYYaCHUX iHAMBIAYanbHO  OPIEHTOBAHMX MOAENeN  HaBYaHHA  Ximii
po3pobnAanacb He i301bOBAaHO, a B TiICHOMY 3B’A3Ky 3 A0CAIAXKEHHAMMU
CBITOBOI Ta BITYM3HAHOI NeAAroriYHOi HayKM M WKIiNIbHOI NPaKTUKK. 30Kpema,
TEOpeTUYHi  acnekTu  MOAYNbHO-PO3BMBAJIBHOT  CUCTEMWU  HABYaHHA
0b6rpyHTOBAHO B AOCAIAMKEHHAX TaKMUX BITYM3HAHUX i 3apybOidKHUX YUEHUX, AK:
K. BasiHa, |. Banitkasiuyc, B.Tonbgwmit, M. loabgwmit, €. lypKo,
b. 3akaptokiH, C. Kynukos, M. Hevaes, . OBeHc, A. PycuHcbKi, B. CM4eHiHOB,
N. Teepain, A. dypmaHn, M. OyaBuyeHe Ta iH.

Ha aymky autoscbkoi gocnigHuui M. OyAasuyeHe, CyTHICTb MOAY/NbHO-
PO3BMBA/NIbHOINO HaBYaHHA MONATAE Y TOMY, WO yYyeHb binbw camocmilHo abo
308CiM  camocmiliHoO Moxce npauroseamu i3  3arnNporioHOB8AHOK  liomy
iHOUBIOYa/IbHOK HABYA/ILHOK MPO2PAMOK, AKA BKAOYAE Yinbosul naaH Oil,
6aHK iHGopmayii ma mMemooOu4yHe KepisHUYmMeo Wo000 OO0CA2HEHHA
nocmasneHux OudakmuyvHux Uuineti [13]. A. ®ypmaH, KOHKpemu3yr4u
CYmHicmoe MOOYsAbHO20 HABYAHHA, HO20/I0WYE, WO Ue MaKem HAyKo8o-
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a0anmosaHux npoz2pam 078 iHOUBIOyanbHO20 HABYAHHA, W0 ONMMUMI3YE HA
npakmuyi akademivyHi U ocobucmi 0O0CA2HEHHS Y4YHi8 (3 MesHUM pisHEM
nonepeoHboi nNidcomosKu. BoHO 34iMCHIOETLCA 33 OKPEMUMU PYHKLIOHANbHO-
aBTOHOMHMMM BY3/71aMM, BigoOparkeHMMM B 3MICTi, OpraHi3auinHMx opmax i
meTogax, To6To 3a MOAYNAMM, MPU3HAYEHHS SKMX — PO3B’A3aTU KOHKpPeTHe
KOJI0O NCMXONOro-nejaroriyHMx 3asaaHb [7]. [JocnigHMKM  BBaXKakTb, WO
OCHOBOKO MOAY/IbHOTO HABYaHHA € CTBOPEHHA ANA YYHIB PO3BMBAJIbHOrO
npocTtopy, WO OJYHKLIOHYE 3a OO’€EKTMBHMMM HOpPMaMM, AKi BUCTYMatOTb
OCHOBOK CaMOPO3BUTKY NOANHU. BBaXKaeEMO, WO UA iIHHOBALIMHA TEXHOOrIA
[AE MOXKIMBOCTI 3aMiHUTN aBTOPUTAPHO-AEMOKPATUYHY MOAENb HAaBYAHHSA, KA
6yna BNacTMBa PALAHCHKIN LWKOMI, HA 0COBUCTICHO-OPIEHTOBaAHY, CNPAMOBaHY
Ha PO3BUTOK MNOTEHLia/IbHUX iHTENEKTYa/IbHUX MOXIMBOCTEM BUXOBAHLLB Ha
3acagax rymMaHiamy ©W  ayxoBHOCTi. MoaynbHO-po3BMBa/JibHE HaBYaHHS
CNPAMOBAHE Ha iHTEeHCM@iKaLil0 HaBYaNbHO-BMXOBHOIO MPOLLECY 3a PaxyHOK
e(dEeKTUBHILLOro BUKOPUCTAHHA PO3YMOBOIO NOTEHLaNy YYHS.

MoHATTA «MOAyNb» MNOXOAMTb Big NaTMHCbKOro «modulus» — mipa,
Cy4aCcHe MOro po3ymiHHA CKNAN0CA He BiA pa3y M Ma€E Pi3Hi TPaKTyBaHHA. Tak,
A. ANeKCloK BBAXKaE€, WO M0oOysb — ye 8iO0HOCHO CMIlika YaCMuUHa HA84asbHO20
npouecy, AKa micmumes, Hacamnepeo, o0He abo Kinbka 6auU3bKUX 30 3MiCMOoM i
(PYHKUIOHAAbHUX 3G  3HAYEHHAM MOHAMSb, 3aKOHi8, npuHyunie [1].
M. OuABMYEHe po3ymie Moayb AK LiNbOBUIMA PYHKLIOHANbHWUIA BY30/, Y AKOMY
o6’eaHaHi HaBYaNbHWUI 3MICT | TexHonoria oBonoAiHHA Temu [13]. B. Arynos
cepes, OCHOBHMX MOAY/NIB  BUOKPEMIOE  LiNbOBMW, iHPOpMaLiMHUN,
onepauinHMin (NpakTUYHE KepyBaHHA ANA [OCATHEHHA Uinei HaBYyaHHS) i
MOoAyNb NepeBipKM 3HaHb [14, 254].

AKUM YuHOM 8 icmopii po38UMKYy MemoOUKU HaBYAHHSA XiMii po3pobanace
npobsema MoOys1bHO20 HABYAHHA? Y AKUX HAMPAMAX 80HA BUPIWYEMbLCA HA
Cy4yacHomMy emarii pegopmy8aHHA XiMiYHOI oc8imu WKibHOI M0a00i?

. YepHobenbcbKa BiA3HAYaAE, WO CNOYATKY METOAUCTU-XIMIKM PO3yMinmn
«MOAYNb» fAK HEBENMYKY HaB4Ya/bHYy Nporpamy, fAKa BMKOPUCTOBYETbCA fAK
[OMNOBHEHHA A0 OCHOBHOI WKiNbHOI Nporpamu [8]. JocnhigHMUA HaroaoLWyeE, LWo
HWHI  PO3YMIHHA CYTHOCTI MoOAynA CnNpAmMoBaHe Ha iHAMBigyanisauito
HaBYa/NIbHOTO MNpouecy, AKUM 0COBNMBMM YMHOM CKOHCTpyMoBaHM. OcHoBY
CTPYKTYPHMX KOMMOHEHTIB CKMaAatoTb 6/10KM 3micTy, AKi 06’eaHye mixK coboto
nesHa igea. Moagynb noBuMHEH OyTM A[OCTAaTHLO aBTOHOMHWMM, BONOAITU
3aBEPLUEHICTIO 3MICTy | BWUCTYNaTM 4YACMUHOK HABYAsLHO20 npoyecy. Y
CTPYKTYPY KOXKHOFO moayns, Ha ayMmky . YepHob6enbCbKoi, BXOAATDL:

— ni3HaBa/bHe 3aBAaHHA (MeTa BUBYEHHSA MOAYNA);
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—  XiMiYHWI 3MmicT, BiaibpaHWUiA BigNOBIAHO A0 BUCYHYTOI MeTw;

— MEeTOAMYHI BKa3iBKM [0 AiANbHOCTI, AKi NOTPiOHO 34iMCHMTM AnA
OOCATHEHHA ycnixy;

— iHpopmaLia Npo 3acobm HaBYAHHA, AKMMM PaJATb CKopUcTaTuca. Ans
BMKOHAHHA [0CAiay Yn po3B’A3yBaHHA 3a4a4i NPOMNOHYETbLCA AOCTAaTHbO NOBHA
iHCTpYKUiAa. LUloao BMKOPUCTAHHA KOMM'IOTEPHOI MPOrpamu 4Ym nigpyvyHuKa
y4eHb O0AepKYE iHpOopMaLito 3 MOAYNbHOI MPOrpamu;

— y3aranbHOBANbHUN €NeMeHT, AKMA YMOBHO MOXHA Ha3BaTu
«aKYMyNATOPOM 3HaHb». Y MOro 3micCT BK/IlOYAOTb BUCHOBKM, K/IHOYOBI C/I0BA,
KOMNAKTHO CPOPMY/bOBAHIi OCHOBHI i4ei, OKpPecntolTbCA HaMBaXKAMUBILLI
3B’A3KM 3MiCTY;

— KOHTpO/b y byab-akin dopmi. HalluacTile BUKOPUCTOBYIOTb TECTOBY
dopmMmy mMoaynbHOro KOHTPOAl, Ae nepeabaveHo BMbip Bignosiai 3 cepii
anbTepHaTUB. Xo4ya 4ac Big 4acy € HeobXigHICTb BUKOPUCTAHHA 3aBAaHb, WO
BMMaratoTb BilbHOroO KOHCTPYtOBaHHA Bignosiai [8, 148].

JocnigHWKM  BiA3HA4YalOTb, WO HaWKpawo ¢GOPMOI  KOHTPOJIO
MOAY/IbHOTO HaBYaHHA € PEUTUHIOBA CUCMEMA OUIHHOBAHHA 3 HAPAXYBAHHAM
6anie 3a KoxeH i3 moldynie. LEl AyMKM [AOTPUMYETbCA ¢ YKpaiHCbKa
pocnigHmua  J1. POmaHWWwKMHA, OKpecntouM B pelimuH208ili  cucmemi
OUiHHBAHHA  8xi0HUl, nomoy4yHuli abo MmMoOynabHUl, niocymkosul i
giocmpoyeHuli sudu KoHmposnto [5].

Takum 4YMHOM, MoAy/ibHEe HAaBYaHHA MOBHICTIO OPIEHTOBAHO Ha YYHIB.
MaTepiafibHUM HOCIEM MOAY/NbHOI iAei € chneuiaibHO CTPYKTYPOBAHUM
HaBYaNbHWUI NoCibHUK [8, 49]. . YepHobenbcbKa Haronowye, Wo ocobausocmi
HaB4YA/IbHUX MOCIOHUKI8 3 MOOY/IbHO20 HABYAHHA TMONATAOTb Y TOMY, WO iX
3MiCM BKAKYOE AK iHopmauito 3 Xximii, Tak i enemeHmu ynpassniHHA
HaB84anbHOK OiAnbHICMIO. BaXXnmMBMm € Te, WO MOOYsibHE HABYAHHA — Y€
iHOugiOyanizoeaHe Has4YaHHA. PiBHeBa aundepeHuiauia BcepeguHi moaynis
(nporpamu A, B, C) po3Bonne agantyBaTH ii 40 y4YHiB 3 pi3HOIO NiAroTOBAEHICTIO.
Mig yac ypoKy 84umesnb BUKOHYE pOsb KOHCYsibmaHma [8, 149].

[0 MOoAyNbHOI TEXHONOrii HaBYaHHA aKTMBHO 3BEPTAOTbCA YKPAIHCbKI
BUMTENI, CTBOPIOIOYM NPU LLbOMY BignoBiAHI NOCIOHMKM, LLO BUKOPUCTOBYIOTHCA
B MOEAHAHHI 3 TPAAULIMHUMK NigpyYHMKamU. NPpUKNagOM TaKoro nocibHuKa 3
XiMmii  AnA 3araZbHOOCBITHIX HABYaNbHUX 3aKNaAiB € HaBYya/bHE BUAAHHA
O. bepe3aH «OpraHiyHa Xximia». MaTepian Kypcy OpraHi4yHOi Ximii nogineHo
aBTOPOM Ha 4eB’ATb MOAYNIB, WO MICTATb 04HY ab0 KinbKa HaBYa/IbHUX TEM,
06’eAHaHUX CMiNbHUMM O3HaKamu [2, 4].
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KoXXHU moaynb A[oChigHUuA po3rnAagae AK Nporpamy HaBYaHHA,
iHOMBIAYani3oBaHy 3a 3MiCTOM, MeTOZaMM, PiBHEM CAaMOCTIMHOCTI, TEMMOM
HaB4Ya/IbHO-MiI3HAaBaNbHOI AIANbHOCTI, @ MOAY/IbHe HaBYaHHA AK TEeXHOJOTIito,
CNPAMOBAHY Ha YCBiAOMIEHE 3aCBOEHHA 3HAHb Ta PO3BUTOK IHTENIEKTY YYHA.

YKpaiHCbkMn metoamcT . KO36alweBa cMCTEMHO Aocnignna peruTUHIOBUIM
KOHTPO/Ib 3HaHb YYHIB 3 XiMii nig, Yac 34iMCHEHHS TEMATUYHOIO OLLIHIOBAHHA iX
HaBYaNbHUX pAocsarHeHb [11; 12]. B OCHOBi PEWTUHIOBOI CUCTEMMU NEXUTL
NOTOYHMN, MNPOMIKHMMA Ta NiACYMKOBMM KOHTPOAb. EKcnepumeHTanbHO
AOCNIAEHO  AiarHOCTUYHY  UiHHICTb  3aBAaHb-BMMIPHUKIB, PEUTUHIOBY
BE/IMYMHY TEMW, PENTUHT YYHA, WO AOCUTb BAXAMBO AN NOLANbLIOIO
YTBEPAKEHHA  MOAYNbHO-PEMTMHIOBOrO  HABYaHHA  XiMii, AKe  HUWHI
PO3rNAAAETLCA AK a/IbTEPHATUBA K/TACHO-YPOUHIl CUCTEMI.

Mpobnemy penTUHry B CUCTEMI OLiIHIOBAHHA 3HaHb AOCAIOXKYE W
metoauct-ximik O. MakcumoB [4]. Po3KpmBaloum CUCTEMY OLIHHMX LUKan
(KinbKicHa, nopsaKkoBa), BiH aHanizye BapiaHT PENTUHTY, AKUIN AO0UiNbHO
3aCTOCOBYBATU 3 YCiX NpeAMETIB IK EAMHY YHIDIKOBAHY OLiHHY CMCTEMY.

Y  3ara/bHOOCBITHIX HaBYa/NbHMUX 3aKAagax MPUHUMOWM  MOAY/bHO-
PENTUHIOBOrO HaBYaHHA  XiMmii  OynnM  pPO3BMHYTI  BiAOMWM  YKPAiHCbKMM
metogmuctom-ximikom H. lUnsaH y npoueci ekcnepMmeHTanbHoOi poboTn 3
nepeBipkn edeKTUBHOCTI 1i  aemopcbKkoi mexHonoezii  dughepeHuiliosaHo20
Has4yaHHA [9]. BignoBigHO 40 wuiei TexHonorii B ocHogy 6a308ux moodysie
noknageHo 6a3osuli Kypc Ximii, en1eKmueHi ¥ CTBOPIOIOTLCS 3a1€XKHO Bif, HaxuniB
Ta ynogobaHb LWKONAPIB. KOXKHUIA MOAY/b CKNAZAETLCA 3 MiHi-MoOynig. MiHi-
MOAYyNb — OCHOBHa ¢gopma opraHizauii HaB4aHHA TpuBanicTio 90 xB. KokeH
MIHIMOAY/Ib MA€E TPWU CKNAQ0BI: KOHTPOAb 3HaHb; MOBIAOMNEHHA HOBUX 3HaHb;
BMBYEHHA Ta 3aCTOCYBaHHA YYHAMW 3HAHb Yy CTAHOAPTHUX YMOBAX, TBOpYe
nepeHeceHHs 3HaHb i HABUYOK Y HOBI YMOBW 3 METO POPMYBaHHA BMiHb.

Y  TexHonorii, po3pobneHin  H.lWuaH, modyabHo-pelimuHz08a
op2aHi3ayia Has4YaHHA Ximii eudeunace Halibinbw epeKmusHow 8
3a6e3ne4yeHHi iHOU8iIdyanbHO-OugepeHyiliosaHO20 NMioXo0y 8 HABYAHHI XiMil.

BBarkaeEmo, WO AKICHO HOBA TEXHOANOrA BMHWMKNAQ 32 YMOB
CUHep2emu4Ho20 nioxody 3aBAAKM IMNOOKIN iHTerpaulii i B3aEMONPOHUKHEHHIO
CKNagoBUX MOAY/NbHO-PENTUHIOBOI  KOHUENLUii HaB4YaHHA, KOMOiHOBaHOI
CUCTEMM HaABYaAHHA, TEXHOANOFII rPynoBOro HABYaHHA, WO po3pobneHi y
BIiTYM3HAHIN meToamui Ximii. Lli HayKoBi HanpautoBaHHA go3sonmnu H. LWuaH
3p0OUTU HACTYNHUIN BaXKIUBUIM KPOK — 06rpyHmMysamu opaaHizayiliHi ocHosu
nMpoginbHO20 HABYAHHA 8 3020/1bHOO0CBIMHIll WKOI CinbCbKOi Mmicyesocmi.
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Ona 3abe3neyeHHsA BapiaTMBHOro, 6araTopiBHEBOro 3MICTy OCBITU B
3ara/ibHOOCBITHbOMY HaB4Ya/IbHOMY 3aKnagi CinbcbKoi micuesocTi H. LLUnaH 6yno
PO3p06NEHO pPI3HOPIBHEBI MOOY/bHI NMpo2pamu, AKi MICTUAW [HBAPIGHMMHI,
0o0amkKoe8i i esieKMuBHi MoOoyii.

JocnigHnueto obrpyHTOBaHO, WO MiHi-MoOynb € Halibinbw 00yinbHO
(hopMoIo op2eaHi3ayii HABYAHHA 8 CinbCbKili WKOosi. TOHATTA «MiHi-MmOoAyNb»
TPAKTYETbCA AK OCHOBHA OAMHMUA OCBITHLOINO Npouecy, WO XapaKTepU3yeTbCA
NMEBHOK 3aBEpLIEHICTIO MNi3HaBa/ibHUX oOMepauin 3 BU3Ha4YeHoro obcary
maTepiany (nepBMHHE 3aCBOEHHS 3HAHb, BMBYEHHS Ta 3aCTOCYBaHHA iX Y
CTaHAAPTHMUX YMOBAX, TBOpYE MepeHeceHHA 3HaHb i HAaBUYOK Yy HOBIi YyMOBM 3
meToo GOpMyBaHHA BMiHb) Ta ONTUMA/IbBHUM NOEAHAHHAM Yy MOr0O 3A4iACHEHHI
iHAMBIAYaNnbHOI, rpynoBoi M ¢GpoHTanbHOI poboTu. ba3oBa CTPYKTypa MiHi-
MOAYNA BKAKOYAE YOTUPM OCHOBHI €Tanu: KOHMPOsb 3HAHb — MUCbMOBA
nepeBipKa, WO BK/AYAE PpPIi3HOPIBHEBI 3aBAaHHA pPIiBHA  CTaHAAPTY,
aKagemiyHoro, npodinbHoro ta nornmbneHoro piBHIB; M08IOOMAEHHA HOBUX
3HAHb, BUBYEHHA MQA 3ACMOCYBAHHA YYHAMU 3HAHb Y CMAHOAPMHUX YMOBAX,
meopye nepeHeceHHs 3HaHb i HABUYOK Yy HOBi yMOBU 3 MeMOK (POPMYyB8aHHSA
8MiHb — iHAMBIAyanbHA Ta rpynoBa pobota [10]. BBarkaemo, WO 3aBAAKMK
NPUHLUMNAM MOAY/JIbHOTO HaBYaHHA — MOAY/bHOCTI, AMHAMIYHOCTI, Ai€BOCTI,
ONepaTMBHOCTI 3HaAHb, FHy4yKoCTi Towo, H. lnAH BAanoca sneplie HayKoOBO
0brpyHTYBaTU METOAMYHI 3acaAn Ta KOHUENUil0 pPO3BUTKY NpodiNbHOro
HaBYaHHA B 3arajsibHOOCBITHIM LWKOAI CiNbCbKOI MiCUEBOCTI, WO € 3HAaYHUM
HAYKOBMM BHECKOM Y BITYM3HAHY METOAMKY HaBYAHHA XiMmil.

Jdocnigxytoun npobaemy mMoay/bHOr0O HaBYAHHA Y CTBOPEHHI ANA Y4YHIB
PO3BMBa/IbHOIO NPOCTOPY, Hamu byna 34iMCHeHa AO0CNIAHO-eKCnepuMeHTalbHa
poboTa 3 MeTol 06rpyHTYBaHHA e(eKTMBHOCTI BMPOBAAMKEHHA LEI TEXHONOTI
HaBYaHHA Ni4, Yac BMKNALAHHA KypCy OPraHivyHol Ximii B NPUPOLAHMYMX Knacax
niueto [3]. Pe3ynbTaT [OCAIAXKEHHSA, WO MiABOAWINCA HAMW Ha OCHOBI
CcnocTeperkeHb, aHanily pe3yabTaTiB NiACYMKIB HaBYaNbHUX [OOCATHEHb Y4HIB
nigeto, X yyacTi B onimniagax 3 Ximii, KoHKypcax MAH y cBOilA CyKynHOCTI ganm
HaM MOMKMBICTb 3pOOMTM BUCHOBOK WOA0 NiABULLEHHA ePEKTUBHOCTI HaBYAHHS
Ximii 32 eKcnepmmeHTanbHOK MOAYNbHO-PO3BUBA/IbHOK TEXHOOTIE [3].

OnaHyBaHHA CTyAEeHTaMM Nif, YaC BMBYEHHA HMMM (AXOBOI METOAUKK 3
TEXHO/IONED MOAY/IbHOrO HaBYaHHA XiMii, ICTOPIED i BUHUKHEHHS 1 PO3BUTKY
BiAOYBA€ETbCA PISHUMM LWINSXaMW. BuBYatoum niTepaTypHi AKepena B Npoueci
CUCTEMATUYHOI CaMOCTIMHOI PODBOTU, BMKOHYKOUM Ha ii OCHOBI iHAMBIAYaNbHI
AOCNIAHUUbKI  3aBAAHHA, CTYAEHTM  TOTYHOTb  Npe3eHTauii, NnpuUcBAYEHi
BUKOPUCTAHHIO  LJEI TEeXHONOri HaBYaHHA Ximil, BM3HA4YalOTb NOAANbLUI
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nepcneKkTUBK ii po3BUTKY. BOHN po3pobaatoTb METOAMKY BUBYEHHA OKPEMUX TEM
Kypcy Ximii gna 3H3 3a npuHUMnamm moaynbHO-pO3BMBaAIbHOI CUCTEMM HAaBYAHHA.

Tak, po3pobnAYM METOAUKY BMBYEHHA TEMWU «ANbAErian i KETOHUY,
cTyaeHTamm 6y10 BU3HaYeHO 06CAr i CTPYKTYPY OCBITHbOIO 3MiCTY MiHi-MoAy/iB
AK 3aBepleHux O6/10KiB AMAAKTUYHO afdanTOBaAHOI iHPopmauii, AKi cTanu
OCHOBOIO A/1A NPOEKTYBAaHHA CLUEHApPIit0 3MICTOBOro Moayna 3 Liel TeMu. 3a ULnum
CUEHaApieEM nig 4Yac BMBYEHHA TeMW MNJIaHyBasaCb OpraHisauia HenepepsBHOI
PO3BMBA/IbHOT B3AaEMO/IT YYHIB Ta BUNTENA.

Y npoueci NpoeKTyBaHHA OCBITHbOrO MNpouecy CTyAeHTU BPaxoByBaau,
WO OoAHa 3 0COBAMBO Ba*KNMBUX ANAAKTUYHUX Linen nonArae B Tomy, wo6
PO3BMBATU pedaeKCilo YYHIB, CMPAMOBAHY Ha BNIACHY HaB4Ya/ibHY AiANbHICTb, i
nocTynoBo popmyBaTU BMiHHA CaMOCTIMHO ynpaBaATU Heto. Mpu LbOMy BOHMU
NoKnaganuca Ha ¢asm HaB4YaNbHOro Mmoaynsa. 30Kpema, BUAINAAU npobaemHo-
npeomemdy Ta popmMysanbHO-KopuaysasnsHy ¢a3u. OCHOBHE NPM3HAYEHHS
nepwoi ¢gasu NonArae B NEPBMHHOMY CMNPUMHATTI, BIAKPUTTI M OCMMUCAEHHI
KOHKPETHOro 3MiCTOBOro moAyns, a A4pyroi —y BignpauoBaHHi BMiHb | HABUYOK,
cnocobiB y3aranbHIOBaNbHOI i pednekcuBHOI aianbHocTi. KokHa 3 ¢a3
CKNAJa€ETbCA 3 TPbOX eTaniB: ycmaHos4Yo-momusayiliHozo (Y-M), 3micmoeo-
nowykosozo (3-M), koHmponeHo-cmucnosozo (K-C), wo € cknagosmumm | dpasu
Ta adanmusHo-nepemasoprosanvHozo (A-M), cucmemo-y3azansHosanbHozo (C-
Y) Ta KoHMponsHo-pegpnekcusHozo (K-P) — Il da3a HaBYanbHOro moayns.

B3ABWK 32 OCHOBY eTanu CTBOPEHHA HABYANbHOrO MOAYNA — CTPYKTY-
PYBaHHA, NPOEKTYBAHHA, HANWUCAaHHA CLUEHapPIt0 MOAYNbHUX 3aHATb, CTYAEeHTaMU
6byna BM3HAYeHa MOCAIAOBHICTb MiHi-moayniB y npobaemMHO-MoAy/bHIN
nporpami BMBYEHHA Temun «Anbgerign i KetoHn» 3 20- Ta 30-XBUAUHHUMU
4YacoOBUMMU Bigpi3KamMK opraHisauii HaB4aAbHOro npoueccy:

1.Y-M. Bctyn po Temu «Anbaerign i KeTOHW», CKAag, XimiyHa W
eNeKTPoHHa byaoBa anbAerifiB i KETOHIB.

2. 3—[1. KapboHinbHa rpyna, it ocobanBoCTi.

3. 3—/1. I3omepia Ta HOMEHKNATypa anbaerifis i KETOHIB.

4. 3—[1. XimiuHi BNaCTMBOCTI anbaeriaiB i KETOHIB. PeaKuii npuegHAHHA.

5.3-11. Monimepuszauyia metaHanto. [MonikoHaeHcauis ¢opmanbgeriay
(meTaHanto) 3 peHonom.

6. 3—/1. PeaKuii OKNCHEHHA anbaerigHol rpynu.

7. K—C. Po3B’A3yBaHHA Pi3HOPIBHEBUX 3aBAaHb Ta EKCNEPUMEHTAIbHUX
3a4aud 3 TeMn «Anbaerign i KeToHU». NepBUHHUI KOHTPO/Ib 3HaHb 3 TEMMU.

8.3-I1. Metoan pobyBaHHA anbaerifiB i KeToHiB. 3acTocyBaHHSA
MeTaHaNto, eTaHaNt0, aLEeTOoHY.
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9. A-T]. Po3B’s13yBaHHSA pO3paxyHKOBMUX 3a4au.

10. C-Y. MNopiBHAHHA 6yA0BM Ta BNACTMBOCTEM anbAerifiB i KETOHIB, iX
Micue B reHeTUMHOMY B3aEMO3B A3KY OPraHiYHUX PEYOBUH.

11 —-13. K-P. NiacymkoBa KOHTPO/IbHa poboTa.

Y npoueci TBOPYOI A4iANbHOCTI HA4 NPOEKTYBaHHAM CLEeHapito 3MiCTOBOro
Mmoayna 3 TeMn «Anbaerign i KeToHW» CTyAeHTU AO0XOAATb BUCHOBKY, WO
BUKNALAHHA  XiMil B CUCTeMi  MOAYNbHOrO-pO3BMBANIbHOMO  HABYaHHA
BiAPI3HAETbCA Big4 TPAAWULIMHOIO He NLWe CTPYKTYPO, KOMMO3ULIEKD 3MICTY,
ane " nNOACHEHHAMW HOBOro Mmatepiany. [lepeaycim BUPIWYOTbCA Pi3HI
npobnemHi numaHHA. Ha nepwuh nnaH BUCYBAKOTbCA  HAYKOBICMD,
0ocnioHuybka poboma. Y4YHi oAep:KylTb MaTepian He B roTOBOMY BUINAAI,
BOHM BBOAATLCA B KONAO npobnem Ta camocmiliHO WyKarome WAAXU ix
pO38°A3GHHA, 30C80KIOYU He AuWe 3mMicm 3HAHb, a U crnocobu ix o0epHaHHA.
3aBgAKK OpraHi3oBaHin OO0CNIAHULBKIN poborTi 3aCTOCOBYHOTbCA
ougpepeHyiliosaHi iHOUBIOyanbHi 3a80aHHA. Ha HACTyNHUX eTanax MOAyAA Y4YHi
NOBEPTAOTbCA A0 MNOCTAaBAEHMX NPobAeMm, ane BXKe Ha iHWMUX PiBHAX, iAyun Bif
PenpoayKTUBHOIO BIiATBOPEHHA HaBYa/lbHOro MaTepiany A0 HanUCaHHA
BNACHOrO  MiHi-nigpy4HMKa (ONOPHOrO KOHCMEKTA), WO € BaK/JUBUM
y3araJibHEHHAM iX YABAE€Hb NPO NPMPOAY Ta NOBEAIHKY PEeYOBUH.

Mpobnemi MOAY/IbHO-PO3BMBAJIbBHOI  CUCTEMMU HaBYaHHA  Ximii
NPUCBAYYEMO TAKOX KYPCOBIi, AUMNJIOMHI Ta Marictepcbki poboTn CTyaeHTiB-
XiMiKIB 3 METOAMKM HAaBYaHHA Ximil.

BucHoBKMW. Halle gocnigxeHHA 3acsigyunno, Wwo moay/ibHe HaBY4aHHA 3HAYHO
36aravyye npodecinHO-MeToAMYHY NiAroTOBKY MaMbyTHIX yuuTenis Ximii, cnpuse
PO3BMUTKY iX TBOPYOro NoTeHLjany, iHHOBALMHOIO MMUC/IEHHA, MOCUIIOE TOTOBHICTb
¢daxiBuiB A0 peanilauii TEXHONOMYHOrO Migxo4y B OCBITI, WO 3HAYHO CMpUAE
dopmyBaHHIO NpodeciMnHO-NeaaroriYHOI KOMMNETEHTHOCTI Y BUMYCKHUKIB BH3.
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PE3IOME

Nykawosa H. N. MoaynbHoe 06y4eHNeEB pPa3BUTUN OTEYECTBEHHOM METOANKM XMMNM.

B cmamoee 8 ucmopuKo-0uOaKmMuU4YecKoOM dacrekme npoaHasu3upo8aHa mexHosn02us
MOOYnbHO20 0byyeHUA XuMuu; Hame4dyeHol nymu 08s1a0eHUs 3moli UHHOB8AUUOHHOU
mexHosozaueli cmyoeHmMamu-xumukamu 8 rnpouyecce uzyvyeHus MmemoouKku obyyeHUs XuMmuu 8
8y3ax. BbiAcHeHO, ymo npenodasaHue Xumuu 8 cucmeme MOOY/bHO20 PA38UBAIOULE20
oby4yeHua omauyaemca om MPAOUYUOHHO20 He mosabKo ceoeli cmpykmypol u
Komno3uyueli col0epxaHus, HO U 1o0xo0amu K OOBACHEHUO HOB8020 Mamepuand.
lpednoxceHbl nymu obozaw,eHus npogeccuoHanbHo-memoduyeckoli nodeomosKu bydyuwiux
yuyumenel xumuu.

Kniouesble cnoea: MoOynbHAs mMexHoa02uA 0by4eHua xumuu, pelimuHeosas
cucmema OUeHUBAHUSA, MemoOUKa o0b6y4YyeHUs Xumuu, MoOysab, Cmpykmypa y4ebHoz2o
MOOY/5, KOHMPOsAb MOOYs1bHO20 0byYeHus, y4ebHblie nocobus rno moodysbHOMY 0by4YeHUIo.

SUMMARY

Lukashova N. Modular training in the development of native methodology of
chemistry.

In the article in the historical and didactic aspect the technology of modular training
in chemistry are analyzed; the ways to master this innovative technology by students-
chemists in the process of study of the methodology of chemistry at the university are
outlined. It was found out that teaching chemistry in the system of modular, developing
training differs from traditional not only in its structure and the content composition, but also
approaches to the explanation of new material. The ways of enriching vocational training of
teachers of chemistry are proposed.

It is stressed that the essence of the modular-developing training lies in the fact that the
student can more or completely independently work with a suggested individualized educational
program, which includes a targeted action plan, bank of information and methodological
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guidance for achieving the educational aims. The essence of modular training is also considered
as a package of scientific programs for individual learning, which optimizes the practice of
academic and personal achievements of pupils with particular levels of preparation. It is realized
by functionally separate autonomous nodes, reflected in the content, organizational forms and
methods, that is, the modules, the purpose of which is to solve the specific psychological and
pedagogical problems. Researchers believe that the basis of modular training is to provide
students with space for development that functions according to the objective standards that are
the basis of human self-development. We believe that this innovative technology gives the
possibility to replace the authoritarian-democratic model of learning that was characteristic of
the Soviet school, on the student-centered, aimed at developing the potential of intellectual
opportunities of pupils on the principles of humanism and spirituality. Modular-developing
training is aimed at intensification of the educational process through more effective use of
intellectual potential of the student.

The research proved that modular training greatly enriches the vocational training of
future teachers of chemistry, promote development of their creative potential, innovative
thinking, strengthens the preparedness of specialists for the realization of the technological
approach in education that contributes significantly to the development of the professional-
pedagogical competence of graduates.

Key words: modular technology of teaching chemistry, rating system of evaluation,
methodology of teaching chemistry, module, structure of the training module, control of
modular learning, textbooks on modular training.
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