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CHCTEMHMIA NIIXIT 1O HABYAHHS YYHIB XIMI{

Poman C.B.

CucTeMHUM MAX11 10 HaBYaHHS YYHIB XiMii

Po3rnsHyTO HayKOBO-TEOpPETHYHI 3acajM 3aCTOCYBaHHS CHUCTEMHOIO IIAXOIY
0 aKTyaJbHOI TMpOOJIeMHM CHCTEMHOTO HaBUaHHS Y4YHIB XiMii Ha €KOJIOTO-
TYMaHICTUYHUX TPHUHIUIAX. TeopeTHyHe IOCHIDKCHHS IAXOJIB 0 BU3HAYCHHS
MOHATTS «CHCTEMa», PO3TJSAAy ii OCHOBHHUX O3HAaK 1 BIIACTUBOCTEW, KpUTEPIiB
BUJIUICHHS 1i KOMIIOHEHTIB JO3BOJMJIO HaM BHOKPEMHUTH OCHOBHI CHCTEMHI
BJIACTHUBOCTI, K1 JaJIM MOKJIMBICTh HAMO1JIbII 3MICTOBHO ¥ TOYHO OIHMCATH HaBYaHHS
YUHIB XiMii SIK CHCTEMY, a TaKOX y MOJAIbIIOMY OyIyTh MOKIJIAICHI B OCHOBY ii
CTBOPEHHS BXKE B SKOCTI IEAaroriyHoi cucreMu. JlJos MOCHIIKEHHS CHCTEMH
HABYaHHS YyYHIB XiMii B SKOCTI HAWOUIBII JOIUIBHUX HaMu OyJ0 OOpaHO Taki
ACMEKTH CUCTEMHOTO ITiIXOy: CHCTEMHO-KOMITOHEHTHHUH, CHCTEMHO-CTPYKTYPHHH,
CUCTEeMHO-(DYHKIIIOHAIbLHUM, CHUCTEMHO-KOMYHIKaTUBHUI (cucTeMHO-
1H(hOopMaLIiHUI), CUCTEMHO-IHTErpaliiHui (CUCTEMHO-YIPABIIHCHKUN), CUCTEMHO-
icTopuyHUl (cucTeMHO-TeHeTHYHui). CTBOpeHa 3arajibHa 1HHOBAIIMHA KOHIIEIIIIIS
CHCTEMHOT0 HaBYaHHSA Yy4YHIB XiMIi, II[0 CIIOBiJly€é HE XEMIOLICHTPUYHY MOJCIb
IIKUIBHOT XIMIYHOi OCBITH, $Ka CTaBUTh B OCHOBY <«3JIIOK» XIMIYHOI HayKH,
aanTOBaHOI MiJ BIKOBI Ta 4acOB1 OCOOJHMBOCTI HaBYaHHS XIMIii B IIKOJI, a €KOJIOrO-
TYMaHICTHYHY (JTIOJUHOOIONEHTPUYHY) MOJENb, 3TITHO SKOi MpU HaBYaHHI XiMii
PIOPUTET HAAAETHCS OCOOUCTOCTI YuHS, (POPMYBAHHIO HOTO €KOJIOTIYHO i MOPaIHHO
YUCTOTO BHYTPIINIHBOTO CBITYy. 3a3HadueHa KOHIICMINiS CKJIAJa€Tbcs 3 I STH
TEOPETUYHUX TIOJIOKECHb, IO MOEIHYIOTh YBECh NOMEpPEIHI Ta BU3HAYATUMYTh
OJAIBIIIAN TEOPETHKO-METOIOJOTIUHHMI MaTepiaa HAIIoro JOCIiKSHHS.

Knwouosi cnosa: cucTeMHHMM Tinxijd, IIKUIBHA XiMIYHA OCBITa, €KOJIOIO-
T'YMaHICTUYHI LIIHHOCTI.

Poman C.B.

CucTeMHBIN TOAX0] K O0YUYEHUIO YUYaIIUXCsl XUMUU

PaccmoTpensl Hay4YHO-TEOPETUYECKHE OCHOBBI TPUMEHEHHUSI CHCTEMHOIO
NOoAX0Ja K aKTyaJdbHOM MIpoOJeMe CHCTEMHOIO OOYYEeHMS Yy4allluXcs XUMHHU Ha
AKOJIOTO-TYMaHUCTUUECKUX MpuHIMNaX. TeopeTnueckoe Mccle0BaHue MOAX00B K
ONPE/ICIICHUIO TIOHATHUSI «CHCTEMa», PACCMOTPEHHE €€ OCHOBHBIX IPU3HAKOB U
CBOWMCTB, KPUTEPUEB OTOOpA €€ KOMIIOHEHTOB MO3BOJIMJIO HaM BBIJICIUTh OCHOBHBIE
CHUCTEMHBIC CBOWCTBA, KOTOPBIC Jajdud BO3MOXXHOCTh HamOOJIee COJEpP)KATEIbHO M



TOYHO OIKUCATh OOYYCHHE yUYalTUXCs XUMUU KaK CHCTEMY, a TaKXKE B JaJbHEHUIIEM
OyIIyT TOJIOKEHBI B OCHOBY €€ CO3/IaHUA YK€ B KaueCTBE MEAarOormueCKOi CUCTEMBI.
JIist uccnenoBaHUs CUCTEMBbI OOYYCHHS ydYallUXCs XUMHUU B KadecTBe Haumbolee
1eaecooOpa3HbIX HaMU ObUTM M30paHbl CIEAYIONIUE acleKThl CUCTEMHOIO MOAXO0Aa!
CUCTEMHO-KOMIIOHCHTHBIN, CHCTEMHO-CTPYKTYPHBIA, CHCTEMHO-()YHKIIMOHAILHBIH,
CUCTEMHO-KOMMYHHKATUBHBIN (cucTeMHO-UH(DOPMAITMOHHBIN ), CUCTEMHO-
WHTETPAlMOHHBIH (CHCTEeMHO-yTPaBJICHUECKHH ), CHUCTEMHO-HCTOPUYCCKUI
(cucremHo-TeHeTHUecKui ). Co3aaHa o0Ias MHHOBAIMOHHAS KOHIICIIIIAS CHCTEMHOTO
O0OyYCHHS yUJalIuXcsl XUMHH, KOTOPasl UCTIIOBEAYET HE XEMHOLCHTPUICCKYIO MOJICIIb
IIKOJILHOTO XHMHYECKOTO0 OOpa3oBaHUs, KOTOpas CTaBUT BO TJIABY YIJIa «CJICTIOK)
XUMHUYECKON HayKH, aJallTUPOBAHHOM IOJ BO3PACTHBIC M BPEMEHHBIE OCOOCHHOCTH
00yueHus XUMHHU B IIIKOJIE, a AKOJIOTO-TYMaHUCTUYECKYTO
(4eITOBEKOOMOIIEHTPUYECKYIO) MOJIENIb, COTJIACHO KOTOPOH NPHOPHUTET OTIASTCS
JUYHOCTH YYCHUKA, (POPMUPOBAHUIO €T0 DKOJOTUYECKA M MOPAITBHO YHCTOTO
BHYTPCHHETO MHpa. YKa3aHHAas KOHIICTIUS BKIIOYACT TMSATh TEOPETHUYCCKUX
TIOJIOKCHHH, COYCTAOIINX BECh MPEABIYIINNA M TTPEIONPEACIISIONINX TOCIC YOI
TEOPETUKO-METOA0JOTHUECKUIA MaTepral HAIIeTro UCCIIEOBaHUS.

Knrouesvie cnosa: CUCTEMHBIN TOAXOJ, MKOJIBHOE XMMHYECKOE 0Opa3oBaHUE,
9KO0JIOTO-TYMaHUCTUYCCKUE IIECHHOCTH.

HaBuaHHg y4HIB XiMii BHMarae OOOB’SI3KOBOTO 3aCTOCYBaHHS CHUCTEMHOIO
MiIXO0My, OCKUIBKM BIH € KIIOYOBHM METOJOJIOTIYHUM HAIpsSMOM CY4YacHOTO
3araJbHOHAYKOBOT'O II3HAHHS 1 TOJAra€e B JOCHIKEHHI OYylb-KOro OO0’€KTy UM
SBUIA SIK CUCTEMHU. YUHTENIb XIMII Ma€ 3HATU TEOPETHUYHI OCHOBH CHCTEMHOIO
M1X01y, 10 JO3BOJUTh HOMY HaWO1IbI ePEeKTUBHO MO0y yBaTH CUCTEMY HaBUYaHHS
ximii. Y 3B’43Ky 3 UMM 3aBAAHHSAMHU II€] CTATTi €, MO-Tepuie, BHOKPEMHUTH Ti
TEOPETHUYHI OCHOBU CHCTEMHOTO MIJAXOAY, 3a JOMOMOIOI0 SIKMX CTaHE€ MOXJIMBUM
HaWO1IBII 3MICTOBHO M TOYHO OINMMCATH HABYAHHS YUYHIB XIMIi SIK CUCTEMY; MO-IpYyTe,
Ha MiJCTaBl OTPUMAHOr0 Mareplajgy Ta TEOPETHUKO-METOJOJIOIYHUX Yy3arajbHEHb
€KOJIOTO-TYMAaHICTUYHOTO  CTIPSMYBAaHHS  BU3HAYWTH  3arajibHy  1HHOBAIIMHY
KOHIIEMIIIO CUCTEMHOI'O HaBYaHHA XIMIi.

Buxonyroun nepiie 3aBlaHHs, 3a3HAYMMO, 1[0 OPUTIHAIbHA 3arajlbHOHAYKOBA
KOHIICTIIiS, SIKa SBJISIE COOOK ICTOPUYHO TMEPIIUA PO3TOPHYTHH BapiaHT 3aeanbHoi
meopii cucmem, Oylia BUKJIAJ€HAa POCIACHKUM JiKapeM, PinocopoM 1 eKOHOMICTOM
O. bormanoBuM (cmpaBkHe Tpi3BUIle — MaTMHOBCHKUI) Yy TPHOXTOMHIN poOOTI

«BcezaranpHa opraxizaiiitna Hayka (Texktosoris)» (1911 — 1925 pp.). OcHoBHi iael



TEKTOJNOrli (BIO Ipel. — «y4eHHS Npo OyAIBHUUTBO») MOJIATAalOTh y BU3HAHHI
HEOOX1THOCTI MIAXOY 10 OYyJIb-SIKOTO SIBHUIIA 3 TOYKU 30py OPraHi30BaHOCTI, A€ i
OpraHi30BaHICTIO PO3YMIETHCS BJIACTUBICTh LIJIOrO OYyTH OUIBIIMM 3a CyMYy CBOIX
YaCcTHH, a TAKOX Y TOTOXHOCT1 OpraHi3allii CUCTEM Pi3HUX PIBHIB (BiJ MIKPOCBITY —
710 610JIOTTYHMX 1 COLIIAIBHUX CUCTEM), TPUIOMY KOXKHY CUCTEMY HEOOX1IHO BUBYATH
SIK 3 TOYKH 30pYy BITHOCHUH ii YaCTHH, TaK 1 BITHOCHUH ii SIK I[JIOTO 3 yCIMa 30BHIIIHIMU
cucreMamu — cepenoBuiiemM [1].

3 BUCOKUM CTYIIEHEM BIPOT1JHOCTI MOKHA CTBEPJIKYBaTH, 1110 3arajbHa T€Opis
CUCTEM SK CAMOCTIMHMA HAyKOBUM HANpsAMOK Ioyaja (GopMyBaTUCS HaIpHUKIHII
COPOKOBHUX pOKIB XX CTOMITTS 3 poOIT aBcTpiickkoro Oiojora 1 ¢inocoda JI. pon
bepranangi. B ocHOBI CBO€T Teopii BIH BUKOPUCTAB AHAJIOTIIO, 30KpeMa 130MOp(i3m
IpoILIeCiB, MO BIAOYBAIOTHCA B YCIX cHCTeMax. 3a il JOMOMOTHU TOBHUHHI Oyin
BHUBYATHCA HE IMOOJMHOKI BJIACTUBOCTI MEBHUX CHUCTEM, IO € MPEIMETOM I1HIINX
KOHKPETHHX HayK, a B OCHOBHOMY iXHs 3arajpHa CTPYKTypHa M0Oya0Ba, OCKIJIbKU
CTpOro JOBEACHUI 130MOp(I3M JyUIsi CHCTEM pi3HOI MNPUPOAU JAE MOKIUBICTDH
OynyBaTH y3arajbHEHI MOJEJl CHCTEM 1 MEePEHOCUTH CUCTEMHI1 3HAHHS 3 OJHIET
npeametrHol Taixy3i B iHmy [2]. IliHHMM s memaroriyHoi  METOMOJIOTIi €
HaWBaXXJIMBIIIE JOCSITHEHHS bepramandi — yBeJAeHHS MOHATTSA BIAKPUTOI CHUCTEMH,
SKa TOCTIHHO OOMIHIOETHCSI PEYOBHHOIO, €HEPTi€l0 Ta 1H(GOPMAILIEI0 13 30BHIMIHIM
CEPElIOBHUIIEM, a TaKOX BUKOPUCTAHHS HUM IS XapaKTEPUCTUKU M OMUCY CHUCTEM
TakuX (QOpPMaAIIbHUX CHUCTEMHHUX BJIACTUBOCTEH, SIK IUIICHICTh, CYMaTUBHICTD,
lepapXidyHa oprasizailis Ta iH.

[Toganemi TEOPETUKO-CUCTEMHI KOHLEMIT (aKTUYHO BIJIMOBWJIMCH BiJ
IpeTeH31i Ha BCe3arajibHICTh 3 METOI0 JOCSATHEHHS BHUCOKOIO PiBHS aOCTparyBaHHS
1, 3a3BUYai, TOCTATHHO YITKO OPIEHTYBAJIUCS HA JOCIIHKEHHS CTPOTO BHU3HAYCHUX
KJIaCiB CUCTEMHUX 00’ €KTIB (aOCTpaKTHO-MaTEeMAaTHYHHUX, O10JIOTIYHUX, TEXHIUYHHUX),
BUKOPHCTOBYIOUM TpHU IIbOMYy MOBU Teopii MHOXuH (M. Mecaposuu), anredpu
(O. Jlanre), noriku (A. YitomoB), Teopii iimoBipHOocTel (M. Toma 1 E. lydopa) ta
1H. Baromuii BHECOK y PO3BUTOK CUCTEMHUX YSIBJIEHb TaKOX 3po0minn A. ABep’siHOB,

P. Axod, II. Anoxin, B. Adanacees, 1. bnayoepr, K. boynniar, V. Em6i, M. Karan,



E. Kseiipn, B. Ky3bMiH, B. JlekTopcbkui, C. OntHep, @. [Ieperynos,
JI. Ilerpymienko, A. Pamonopt, B. CaratoBcbkuii, B. Canoscekuii, M. CeTpos,
b. ®neituman, 0. Yepnsik, I'. Lllenposunpkuii, E. FOniH Ta 1.

JInst  CBIIOMOTO 3aCTOCYBaHHS CHCTEMHOI'O ITJIXOAYy B HaBYaHHI XiMii
HEOOX1JTHO Hacammepea PpO3IVISIHYTH HasBHI MIAXOAM 0 BHU3HAYEHHS OCHOBHHUX
HNOHATh CUCTEMHOTO AOCHIKeHHS. TeopeTHuHHuil aHami3 NpoOieMH 3acBIIYUB, L0
HE3BKAIOYM HA IHTYITUBHY 3PO3YMUIICTh Ta BEJIMKY 3HAUYIIICTh MTOHATTS «CHCTEMay
JUISl HAYKOBUX PO3BIJOK, JIOHUHI HE ICHYE 3arajJibHOMPUIHSATOrO MOro BU3HAUCHHS,
0 IMOB’A3aHO 3 PO3POOKOI0 IBOTO TEPMIHY OJHOYACHO B OHTOJOTIYHOMY,
THOCEOJIOTTYHOMY 1 MeTozosoriunomy acrnektax [3]. [lupokuit ornsg BHU3HAYCHD
(Omu3bko 40) MOHATTA «cucTeMa» mpencrabieHuid y poboti B. CagoBcekoro
«OcHoBaHus 001l Teopun cuctem» [4, ¢. 92 — 102], a Takox y kU3l A. YiiomoBa
«CHuCcTeMHBIN MoXoa U obmias teopus cucrem» [5, ¢. 103 — 117]. Ilpu npoMy MokHA
BUJIUIMTH TaKi MIJIXOAH JO PO3YMIHHS CUCTEMH, SIK1 CKJIAIAJIUCS BIPOJOBK PO3BUTKY
TEOpii CUCTEM 1 BUKOPUCTAHHS I[LOTO TIOHSTTS HA MPAKTHUIl W CTAHOBJISITH IHTEPEC Y
KOHTEKCTI1 Hallol poOOTH:

1) po3risii CHUCTEeMH SIK KOMIUIEKCY B3a€MOJIiOYMX YacTHH. Hampukian,
JI. don Bepranandi BU3HAYaB CUCTEMY SK KOMILIEKC B3a€EMOIIIOYMX €JIEMEHTIB [2,
c. 29], a «bospmas coBeTCKasi SHIUKIIONCIUSA» — MPSIMUAM TEPEKIIaOM 3 T'PElbKOi
«Systéman sk 1riste, ckaaaeHe i3 yactuH [6, c. 463];

2) BKIIIOYCHHS B TOHATTS «CHUCTEMa» XapakTepucTHK (Bumor). Tak,
I. biay6epr, B. CanoBebkuii 1 E. FOniH, BUXOAS4YM 3 LUIICHOTO XapakTepy CHCTEMH,
AKICHO BU3HAYalOTh ii MOHATTA 4Yepe3 TaKl O3HAKHU: B3a€MOIOB’SI3aHICTh €JIEMEHTIB
CHUCTEMH; CUCTEMA YTBOPIOE OCOOJIMBY €IHICTD 13 CEpeIOBUIIEM; Oyab-sKa CUCTEMA €
€JIEMEHTOM CHCTEMHU OLIbIII BUCOKOTO TIOPSAIKY; €JIEMEHTH OyIb-SKOi CHCTEMH,
3a3BUYaii, BUCTYMAIOTh K CHCTEMH OLIbII HU3bKOTO TOpAAKY [7, ¢. 29];

3) noOyioBa BHM3HAYCHHS HA OCHOBHHX IOHATTSAX: «pIid4 — BIIACTUBICTh —
BigHOMIEHHM». 30KkpemMa B Takomy kKoHTekcTi B. Troxtin [8] i A. Yiiomos [5, ¢. 79 —
89] po3risaarTh cHCTEMY SK MHOXKHHY O0’€KTiB (KOMITOHEHTIB), IO BOJIOJIIOTH

3aBYACHO 3aJIaHUMH BJIACTUBOCTAMM 3 (PIKCOBAHUMU BIJHOIICHHIMHU MK HUMU;



4) BU3HAUCHHS CHCTEMH Ha OCHOBI OJHI€T MPOBIIHOT KaTETropii — «ILTICHOCTI»
(B. AdanaceeB) [9, c.24], «muoxuam» (A. ABep’stHoB) [10, c. 9], «opranizarii»
(JI. TTerpymienko, A. Ypcyn) [11, c. 54] ta in.;

5) kibepHeTnuHe ¥ MaTematuuHe po3yMinHs cuctemu (P. Axod, JI. ApHod,
Y. Emi6i, M. Mecaposuu, Y. Uepumen Ta iH.) [Tam camo];

6) BBEJICHHS 10 BU3HAYCHHS CHCTEMH TOHATTS «IUT1» Yy BHIJISII KIHIIEBOTO
pe3yJbTary, CHUCTEMOYTBOPIOIOYOTO KpUTEDPIIO, byHKIii (I1. AnoxiH,
B. Bepuancekuii, Y. I'iocon, M. I'aaze-Panonopt Ta iH.). ¥ neskux BU3HAYEHHSX
YTOUYHIOIOTHCS YMOBH LISy TBOPEHHS — CEPEAOBHIIE, IHTEPBAJ Yacy, Y paMKax SKOTO
Oyzne ICHyBaTHM cUCTeMa Ta ii I, SK 1€ 3pOO0JEHO, HANpPHKJIAJ Y BH3HAYCHHI
B. CararoBcbkoro: «Cucrema — 11€ KiHI€Ba MHOKHHA (YHKLIOHATBHUX €JIEMEHTIB 1
BIJIHOCHH M1’ HUMH, 1[0 BUOKPEMITFOETHCS 3 CEPEIOBUINA Y BiMOBITHOCTI JI0 IMEBHOT
1Tl B paMKax IMEBHOI'0 4YacoBOIo inTepBany» [12, ¢. 13 — 14];

7) BKIIIOYCHHS Y BU3HAYCHHS CHCTEMHU TOPSAJ i3 eJIeMEHTaMH, 3B’SI3KaMH, iX
BJIACTMBOCTSIMH Ta LULTIO0 TakoX «crocrepiraday (C. Onraep, FO. YepHsk Ta iH.).
[lepmiM Ha  HEOOXIAHICTH ypaxyBaHHS B3a€MOJii MDK  JOCHIJHUKOM 1
JOCIIKYBAaHOIO CHUCTEMOI0 BKazaB kibepHeTtuk Y. Emi0i, mpoTe YiTKO Mpomnucan
ekoHoMmict lO. Uepnsak: «Cucrema — 1e BiJoOpaKeHHS y CBIJIOMOCTI Cy0’€kTa
(mocnigHMKa, criocTepirada) BIACTHBOCTEH 00’€KTIB Ta iX BIJHOLIEHb y BHPILIEHHI
3a/1a4 JOCHIHKeHHS, Ti3HaHH» [13, ¢. 22].

Omxe, oris pi3HUX TPAKTyBaHb MOHATTS «CHUCTEMa» CBIIUWTH, IO MOXHA
BUJIUIUTH TaKi OCHOBHI MOB’s3aH1 3 HUM 3MICTOBI aCIEKTU: HAUMIOIIUPEHIIIUM, alie i
HalBYXUUM € «iHOICeHepHe» pO3YMIHHA CHUCTEMH SK B3a€MO3B’SI3aHOT0 HaOOpy
€JIEMEHTIB Ta CHOCOOIB IX TMO€AHAHHS, SKI CIYTylOTb TE€BHIA MeETi; Y
«KOHCMPYKMOPCLKOMY» pPO3YMIHHI CHUCTEMa TIOJAEThCS SAK TMPOCKTYBaHHS Ta
CTBOPEHHS TEBHOTO KOMIUICKCY METOMIB 1 3aco0iB, SKI JOCHIAHUK (PO3POOHMUK)
3aCTOCOBY€E MJIsi JOCSTHEHHS TIEBHOI METH, JUIsl BUKOHAHHS CBOTO 3aBJaHHS; Yy
HAYK0B0-00CHIOHUYbKOMY MPAKMY8aHHi CUCTEMa TOCTa€ SK 3arajlbHa METOOJIOTis

JOCJIIIDKEHHS TIPOLIECIB 1 SIBUIII, 10 BIAHOCITHCA J0 MEBHOI raily3i JIOJICHKUX 3HAHb;



y MeopemuKo-nizHAasalIbHOMY acCneKmi CUCTeMa PO3YMIEThCS SK CHOCIO MUCIICHHS
[14, c. 14].

JlocTaTHIM JJI1  HAmIOrO JOCTI/DKCHHS BBa)KAEMO BH3HAYCHHS CHCTEMH,
HaBeneHe T.InmpiHoto. «Cucmema — 1ie BUIIJIEHA HA OCHOBI TIEBHUX O3HAK
yHOPSIKOBAHA MHOKMHA B3a€MO3B’SI3aHUX €JIEMEHTIB, 00’ €IHAHUX CIUIBHOIO METOIO
(YHKI[IOHYBaHHS Ta €IHICTIO KEPIBHHUITBA, IO BCTYHNAlOTh Y B3aEMOJII0 3
CepeNOBHUIIEM SK IUIiICHa emaHicTh» [15, ¢. 16]. Take 6a30Be BH3HAYCHHS CHUCTEMH
JIOTIOMO’K€ HaM B ONMCaHHI CUCTEMU HaBYaHHS YUYHIB XIMii.

VYcebiune AociiiKeHHsT Oyb-SIKOI CHCTEMH BKJIIOYA€ BCTAHOBJICHHS CKJIATy
KOMITOHEHTIB, CTPYKTYpH 1 (PYHKIIM SIK CHCTEMH B IJIOMY, Tak 1 il CKJIQJHUKIB,
YUHHUKIB, 1110 3a0€3MeUyI0Th IIJTICHICTh 1 BIIHOCHY CAMOCTIHHICTh CUCTEMH, a TAaKOK
icTopii i BUHUKHEHHS, CTAaHOBJIEHHS W PO3BUTKY. Y 3B’SI3Ky 3 IHMM MOOya0Ba
CHUCTEMH HaBYaHHSA XiMii nependayae 000B’I3KOBICTh 3aCTOCYBAHHS TaKUX OCHOGHUX
acnekmie cucmemHo20 nioxooy:

— CUCTNEMHO-KOMNOHEHMHO020 — TIONSTaE B JOCIHIKEHHI KOMIIOHEHTHOTO
CKJIQJy CUCTCMH,

— CUCTEeMHO-CMPYKMYPHO20 — J03BOJISIE OTPUMATH YSBIEHHS PO BHYTPIIIHIO
OpraHi3alliro CUCTeMH (B3a€MO/IIF0 KOMITOHEHTIB, iX MIAMOPSAAKOBAHICTh Ta 3B’ SI3KHU);

— cucmemHo-QyHKYIOHAIbHO20 — TIOTpeOy€e BU3HAYEHHS 3araJbHOCHCTEMHOI
T, Tigiaen (e KOMIIOHSHTIB CUCTEMH, K1 Peali3ylOThCs IUISIXOM BUKOHAHHS
cnenu@iuHux (YHKLIH KOMIOHEHTIB), HAOOpy 3aco0iB (pecypciB), MOTPIOHUX s
JNOCSTHEHHS M€l 11l 1 (yHKUIOHYBaHHA CHCTEMHM B LIJIOMY $IK 1HTErpauiifHOro
pe3yibTary (QYHKI[IOHYBaHHS 1i KOMIIOHECHTIB;

— CUCMEMHO-KOMYHIKAMUBHO20 (CucmemMHo-iHghopmayitinoeo) — OOYMOBIIOE
HEOOXIIHICTh BHUSABJIEHHS 3B’A3KIB KOMIIOHEHTIB CHCTEMH MK CO0010, KOXKHOTO 13
KOMITOHEHTIB 3 CUCTEMOIO B LIJIOMY, & CUCTEMH B LIJIOMY 13 CUCTEMaMH CEpEI0BHIIA
1 HECUCTEMHUMH yTBOPCHHSIMU;

— CUCTNEeMHO-IHMe2Payitino2o  (CUCMEMHO-YIPABIIHCbKO20) —  BUCBITIIOE
YUHHUKU CUCTEMHOCTI-LIUTICHOCT1, TOOTO MeXaHi3MHu, 110 3a0€3MeuyoTh 30€pe:KeHHS

SAKICHOI Ccrieliu(iKU CUCTEMU;



— CUCMEMHO-ICMOPUYUHO20 (cucmemmno-cenemuunozo) —  mependadae
JOCIIJKEHHSI €TalliB 1 4YacOBUX YMOB pO3BUTKY CHUCTEMH, IOYMHAIOYM 3 ii
BUHUKHEHHS, CTAHOBJICHHS, MOJAIBIIOTO (DYHKI[IOHYBaHHS, a TaKOX MOMJIMBUX
TEHJICHIII po3BUTKY [16, c. 69 — 71].

3acTocyBaHHS 03HAYEHUX ACIMEKTIB CUCTEMHOIO MIIXO0Y, & TAKOX CUCMEMHUX
NPUHYUNIEG (MIpUHLMITIB  IUTICHOCTI, CTPYKTYPHOCTI, KIHIIEBOI ~ METH,
(GYHKIIOHATBHOCTI,  aBTOHOMHOCTI ~ Ta  3B’SI3Ky  KOMIIOHEHTIB,  PO3BUTKY,
B3a€MO3AJIEKHOCTI CUCTEMH M CepeAOBMINA, 1€PAPXIYHOCTI, MHOXHUHHOCTI OIUCY
CHCTEMH Ta 1H.) Jla€ MiJACTaBM BU3HATH HABYAHHS XIMil camMe CHCTEMOIO, OCKUIbKH B
HI HasBHI HACTYIIHI O3HAaKu cucmemu: TiependaydeHi CKIaJHUKH (KOMIIOHEHTH),
CTPYKTYypa, IECOPSIMOBAHICTh, IHTErpalliiHl SIKOCTI (CUCTEMHICTh), (PYHKIIIOHAJIbHI
XapaKTEPUCTUKU CUCTEMHU B IJIOMY Ta ii OKpEMHUX KOMIIOHEHTIB, KOMYHIKAaTHBHI
BJIACTUBOCTI, 1CTOPUYHICTh (HACTYMHICTh) 1 ynpaBiaiHHA. [lix KoMIoHEeHTaMH
CHUCTEMH PO3YMITUMEMO JuIIe Ti ii CTPYKTYpHI YacTHHH, sIKi TMepedyBalTh Yy
MOCTIMHIN B3a€MOJii 3 IHIIMMU CTPYKTYPHUMH OAMHHIIIMU B MEXaX IN€l IMUTICHOT
CUCTEMHU, Ta B3a€MOJIS IKMX OOYMOBIIIO€ BUSBIICHHS MPUTAMAaHHUX LIJIOMY SIKICHUX
ocobauBocTei. ToOTO BHIIICHI KOMIIOHEHTH € caMe KOMIIOHEHTAMH IIi€i CHCTEMHU, a
HE BUIAJKOBO OOpAaHUMU ¥ HEMOB’ I3aHUMH CTPYKTYPHUMH YaCTUHAMHU.

JocnipKyroul  4YUCJEeHHI Kiacu@ikalli CUCTEM 32 PpPI3HUMH O3HaKaMu
(H. A6pamoBa, A. ABep’ssnoB, P.Axop 1 @.Emepi, C. ApxaHrenabChbKuid,
B. AdanacweB, C. bip, O. bormanos, b.I'nagkix, B. dpyxwunin 1 . Konropos,
B. Kacnin, M. Jleceuko, M. CinemuboB, C. Hikanopos, JI. Ilerpymenko, C. CapkicsH,
M. Cetpos, 0. YepHsik Ta 1H.), MU AWM BUCHOBKIB, III0 CUCTEMAa HaBYaHHS XIMii €
CKJIaJIHOIO  (OpraHiuHO0), JKUBOK (COIIIaTbHOIO), BIIKPUTOI, JTUHAMIYHOIO,
MITY4YHOO (OpraHi3amiitHO-TeXHIYHO0), KOHIIENTYaIbHOIO (a0CTPAaKTHOO, OMMCOBOIO,
JIOTIYHOI0), 1€PApXIYHOI0, AaKTUBHOK  (IIJIECTIPSIMOBAHOIO), JETEPMIHOBAHOIO,
PO3BUBAIOYOI0, PETYIHOBAHOIO (3 KOMOIHOBAHUM YTIPABIIHHSIM).

BonHouac cucrtemMa HaBuaHHS XiMii € PI3HOBHIIOM neda2o2iuHoi cucmemu,
OCKIJTbKM MAa€ BCl MpUTAaMaHHI TaKii CHUCTEMI O3HAKU: CIY>XUThb I1JCTABOIO

TEOPETUYHOT0 OCMHMCIIEHHA W MOOYJOBH MENArOrivyHOl AISUIBHOCTI; BKJIKOYAE MEBHY



CYKYIIHICTh B3a€MO3B’s3aHUX 3ac00iB, METOMIB 1 MPOIECIB, HEOOXIAHUX IS
CTBOPEHHSI OPraHi30BaHOTO, IIJIECHPSIMOBAHOTO ¥ IIJILOBOTO MEJAroriyHoro BIUIMBY
Ha (QopMyBaHHS OCOOM 13 3aJaHUMM SKOCTSIMU; 3a0e3leuye BUKOHAHHS I[IHHICHO-
CMHUCJIOBUX, HOPMAaTUBHUX, TEXHOJOTIYHUX 1 TPOIECyaTbHO-PE3yIbTATUBHUX
GyHKIIH TeaaroriyHoi  IisUIbHOCTI; CIHPHUS€E JIOCATHEHHIO ITOCTaBJICHMX IIUICH
pO3BUTKY Jitoqunu [17, . 79].

OTxe, HaA TMIACTaBl BUKIAJIEHOTO BHINE MOXXHA BHOKPEMHUTH OCHOBHI
gracmueocmi - cucmemu  HAGYAHHA ~ XIMii, 1O OJHOYAaCHO € KpUTEPIsIMHU
KUTTE3NATHOCTI I[1€1 CUCTEMH ¥ MaloTh OyJIyTh MOKJAJEHI B OCHOBY il CTBOPEHHS
B)KE B IKOCTI 1HHOBAIIIHOI I1€1arOr1YHOI CUCTEMHU

— yinicHicmyb Ta NOOLIbHICMb — CUCTEMA HABYAHHS XIMIi € MepeyciM HITICHO0
CYKYITHICTIO KOMITOHEHTIB, TOOTO, 3 OJTHOT'0 OOKY, I1¢ IITICHE YTBOPEHHS, a 3 1HIIIOTO
— y ii ckiagl YiTKO BHOKPEMIIIOIOTHCS IUIICHI 00’€KTH (KOMIIOHEHTH), MPUYOMY
O3HaYeHa CUCTEMa IMOBOJAUTE ceOe SK OJTHE I, SIKIIO 3MIHHM OJJHOTO 3 KOMIIOHCHTIB
BUKJIMKAIOTh 3MIHM IHIIMX KOMITOHEHTIB. AJie HE KOMIIOHCHTH YTBOPIOIOTH IIiJIe
(cucteMy), a HaBMAKHU, TIPU MOALTI IIJIOTO BUSIBISIOTHCS KOMIIOHEHTH CUCTEMU;

— Headumuenicmov cucmemu (emepodceHmuicmy; BiJl aHIJ1. €mergent — pantoBo
BUHUKATH, 3’ SIBJISITUCS) — CYKYITHE (DYHKIIIOHYBaHHSI B3a€MOIIOB’ I3aHUX KOMITOHEHTIB
CUCTEMHU TOPOJKYE€ BUHUKHCHHS SKICHO HOBHX (DYHKI[IOHAIBHHX BIJIACTUBOCTEH
CUCTEMHU, OTKE (PYHKIIIOHYBAaHHS CUCTEMH HaBYaHHS XiMii HE MOke OyTH 3BeACHE 10
(YHKLIOHYBaHHSI OKPEMUX i KOMIIOHEHTIB;

— yinecnpsAmMoeanicms — CHCTEMA HaBYaHHS XIMIi Mae LUIb 1 (paKTH4YHA
MOBEIHKA CUCTEMHU CKEPOBYETHCS Ta 3HAXOJIUTHCSA I11]1 BILTMBOM Tiepen0adeHHs ii;

— cmpyKmypHicms — y CUCTEM1 HaBYaHHS X1Mil HassBHA CYKYITHICTh BHYTPILIHIX
CTAJIMX Ta ICTOTHUX 3B’SI3KIB MIDK KOMIIOHEHTAaMHU, 1110 BU3HAYa€ OCHOBHI BJIACTHUBOCTI
miei cucteMu. JIeKOMMO3UIlisl CHUCTEMH J03BOJII€E BHJAUIUTA B HiIM KOMIIOHEHTH,
JOCTYTIHI JJIs aHai3y, Ta X €JIEeMEHTH;

— iepapxiunicms — 'y CHCTEMI HaBYaHHS XiMii HasBHA PI3HOpPIBHEBA

MIMOPSAIKOBAHICTh KOMITIOHEHTIB (32 MIEBHUM MOPSIKOM Bij BUIIOTO O HUKYOTO);



— IHme2pamueHicmb — PO3AUICHHSIM CUCTEMH HaBYaHHS XIMii HA KOMIIOHEHTH,
JTOCIIJKEHHSIM KOXKHOTO 3 HHMX OKPEMO HEMOJIMBO II3HATH BCl BJIACTHBOCTI
CHUCTEMH B ILJIOMY;

— eK8inomenyilHicmy — CUCTEMY HaBYaHHS XiMIi MOXHa PpO3TJSAATH SIK
MiJICUCTEMY CUCTEMHU BUIIOTO PiBHS, 1 HABMAKU — IMIJCUCTEMY MOXHA PO3IJISIIATU SIK
CUCTEMY 31 CBOIM CKJIaJl0OM KOMIIOHEHTIB Ta 3B’SI3KIB MK HUMU,;

— pyHKYioHaNbHICMb — CUCTEMa HaBYaHHS XiIMil Ma€ TMeBHI, IpUTaMaHH1 JIUIIEe
il BHYTpIIIHI Ta 30BHILIHI (QYHKLIT, ONTUMAIbHE MOEJHAHHS WX (PYHKIIIN;

— cunepeizm — €(EKTUBHICTb CYMICHOTO (DYHKIIIOHYBAaHHSI KOMIIOHEHTIB
CUCTeMHM HaBYaHHsA XiMIi BHWINA, HDK CcyMmMapHa eQeKTUBHICTh 130JbOBAHOTO
(YHKLIOHYBaHHS TUX CAMHX KOMIIOHEHTIB;

— iHghopmayitinicmes — CUCTEMA HaBYAHHS XiMii Mae iH(OpMAIiiHy B3a€MOJIIIO
MDK KOMIIOHEHTaMHU JJIsl peai3ailii CBOiX (YHKI[IOHAIBHUX BJIACTUBOCTEH, TOOTO
HasIBHI HE JIMIIE KaHAJIM 3B 3Ky, ajie i MaTepialbHa HAIIOBHEHICTh 1X CUTHAJIAMU;

— B3AEMO3ANCIHCHICMb  MIJIC ~ CUCEeMOI0 MA  308HIWHIM — cepedosuiyem,
8iOKpumicms — CCTEMa HaBYaHHs XiM1i (hOpMye€ Ta MPOSIBISE CBOI BIACTUBOCTI MpHU
B3a€MO/I11 13 30BHIIIHIM CEPEIOBHINEM, IO POOUTSH 1i BiKpUTOIO. BOoHA pO3BUBaETHCA
IiJ] BIUIMBOM 30BHIIIHBOTO CEPEIOBHINA, aje MPU IbOMY HaMaraerbcsi 30epertTu
AKICHY BHU3HAUEHICTb Ta BIJACTUBOCTI, IO 3a0€3Me€Yyl0Thb BHCOKY CTIMKICTb,
camocmiunicms Ta adanmuenicmy ii PyHKITIOHYBaHHS;

— pigHoGaea — CUCTEMa HaBYaHHS XIMIi 3/aTHa 30epiratu CBil CTaH sIKOMOTa
JOBIIE (SIK 32 B1ICYTHOCTI, TaK 132 HasIBHOCTI aKTUBHUX 30BHIIIIHIX BIUIUBIB);

— cmilkicms — CcHUCTeMa HaBYaHHS XiMIl MOXKE YTpPUMYBAaTH IapaMeTpu B
3a/laHUX MeXkax 1 MOBEePTaTUCS B CTaH PIBHOBArW MicCJisg BUBEACHHS 1i 3 LIbOIO CTaHy
JIIE€I0 30BHIMIHIX BILIMBIB;

— HaodiliHicmb — CUCTEMa HaBYaHHS XiMii 31aTHa O0e3nepeOiiftHO (PyHKIIIOHYBaTH
MIPY BUXOJI1 3 JIaJy OJTHOTO 3 KOMIIOHEHTIB;

— OUHaMiyHicmb — CUCTEMa HaBYAHHS XIMii Ma€ TUHAMIYHY MPUPOY, TOOTO i
BJIACTHBI MPOIIECH BUHUKHEHHS, CTAHOBJICHHSI, pPO3BUTKY, 3MiHM [14, c. 21 — 23; 18,

c. 52 -606; 19, c. 63 — 65; 20, c. 86 — 87].



L{s ocTaHHs CHCTEMHa BJIACTHBICTh BHU3HAUA€ peayi3alliio JIPyroro 3aBAaHHS
CTaTTI — OOTPYHTYBAaHHS 3A2AbHOI IHHOBAYIUHOI KOHYeNnyii CUCMEeMHO20 HABUAHHSL
yuHie ximii, ©0€3 SAKOi HEMOXXJMBE CTAHOBJEHHS, MOAAJIbIIMNA PO3BUTOK 1
BJIOCKOHAJICHHS JIOCJIPKYBaHOI CHCTEMH. 3a3HAauCHAa KOHIICHIlISA CIIOBIAy€E HE
XEMIOIEHTPUYHY MOJIEJIb MIKIIbHOT XIMIYHOI OCBITH, SIKa CTABUTh B OCHOBY «3JIITIOK»
XIMIYHOI HayKH, aJafTOBAHOI MiJl BIKOBI Ta 4acOB1 OCOOJMBOCTI HAaBYaHHS XiMii B
IIKOJIl, & eKOJI020-2YMAHICMU4HY (T00UHOOIOYeHMPUYHY) MOOelb, 3TITHO KO Mpu
HAaBYaHHI XIMii TPIOPUTET HAJAETHCS OCOOUCTOCTI YuHs, (OPMYBaHHIO WOro
€KOJIOTIYHO ¥ MOpajibHO YHUCTOrO BHYTPILIHBOrO CBITY. B 1 ocHOBy OyayTh
MOKJIJIeH1 TaKl 1HHOBAIIMHI KOHIIENTYaJIbHI TOJIOKEHHSI, 110 MO€HYBATUMYTh BECh
nonepeaHii 1 HACTYMHUI TEOPETUKO-METOIONOTTYHUI MaTepial poOOTH.

1. SlkicHa mIKUJTbHA XIMiYHA OCBiTa Ma€ 0a3yBaTUCh HA €KOJIOTO-TYMAaHICTHYHIN
napajurmi Ta Cy4acHUX ColiaibHO-(P110coPChKNX HAyKOBHUX MOTIIAax 1 popMyBaTu
3HAHHS HE SIK CYKYITHICTh 3aCBO€HOI 1H(OpMaIllli, a IK CKIaJHUK 3arajIbHOI KYJbTYpH
0COOMCTOCTI YUHS, MIAIPYHTS MOr0 KIOYOBHUX KOMIIETEHTHOCTEH, 30KpeMa XIMiKO-
€KOJIOT1YHO].

2. AKTyaJbHICTh 1 HEOOX1IHICTh CHCTEMHOI OpTraHi3allii HaB4aHHs Y4YHIB XiMii
y 3a3HAYEHOMY KOHTEKCTI B 3arajbHOOCBITHIX HaBUaJbHUX 3aKiajgax YKpaiHu
MOBUHHI BUXOJWTH 3 HEOIAMIHHOCTI TIOJIOJIAHHS KJIFOYOBHX TPHOX CYMEPEUYHOCTEH
MIHC:

— COI[laJIbHUM 3aMOBJICHHSIM CYCIUJIbCTBA Ha (OPMYBaHHS €KOTYMaHHO1
0COOHMCTOCT] BUITYCKHUKA IIKOJU Ta HEOCKOHAJIMM 3MICTOM HIKUIBHOT OCBITH, SIKa HE
3a0e3nedyye BUCOKOTO piBHA (OPMYBAHHS €KOJIOTO-TYMAaHICTUUHHUX I[IHHOCTEH
MOJIOJI01 JTFOJUHH;

— HEOOXI1HICTIO BUPIIICHHS 3aBIaHHS 3 POpMyBaHHS €KOJIOTO-TYMAaHICTUYHUX
I[IHHOCTEH Yy TMpoIleci MIKUIbHOT XIMIYHOI OCBITM Ha TEOPETUYHOMY pIBHI 3
ypaxyBaHHSM CY4aCHUX €KOTYMaHOIICHTPHYHUX YSBJICHb Ta YCTAJICHUMU HaYKOBUMH

MOTJISiIaMU Ha aKC10JI0TYHO-CBITOIJISIIHI CKJIAIHUKH 3MICTY XIMIYHOI OCBITH;



— MOTEHLIMHUMU MOMJIMBOCTSIMH XiMii SIK 3ac00y PO3BUTKY IIHHICHOI cepu
0COOUCTOCTI Ta HECPOPMOBAHICTIO B MIKOJISIPIB LIHHICHOTO CTaBJIEHHS J0 XIMIYHUX
3HaHb.

3. HaBuanHs y4HiB XiMii Mae OyTH T0OyI0BaHE K nedacociuHa cucmema, Je:

— Mema CIPSMOBaHA Ha peali3alilo €KOJIOro-TyMaHICTUYHOTO MOTEHIaly
Ximii 33111 GOpMyBaHHS XIMIKO-aKCIOJIOTTYHOI CBIAOMOCTI Y4HIB, IO 0a3yeTbcd Ha
CUCTEMHO-aKC10JIOTTYHOMY CIPUMHSTTI XIMIYHUX 3HAHb;

—3Micm OpIEHTOBAaHUN Ha aKCIOJOTi3allif0 IIKUIBHOI XIMIYHOI OCBITH, ii
3araJlbHOKYJIbTYPHE CHpPSIMyBaHHS, HAOyTTsl YYHSAMM KIIOYOBHX KOMIIETEHTHOCTEH
(30KpemMa XIMIKO-€KOJIOT14HO1) Ta 3abe3nedyye MNpOEKTyBaHHA 1HAMBITYaIbHOIO
OCBITHBOT'O MapIIPYTy iXHHOT'O CXOJKEHHS A0 PO3YMIHHS BJIACHOI MO3MIII] B Mpo1ieci
TBOPYO-AISUTBHICHOTO ¥ IIHHICHO 30PIEHTOBAHOIO OMAHYBAHHS XIMIKO-€KOJOTTUHUX
3HaHb, YMIHb 1 CTABJICHB;

— neoaeociyni mexHo102ii CIUPAIOThCS Ha IHTETPAIlil0 aKCIONOTIYHOTO ¥
CHUCTEMHOTO IIIXOIB, YypaxOBYIOTh IIHHOCTI, 1J€anu, MEPEeKOHAaHHS Y4YHIB 3
aKIICHTOM Ha TBOPYO-AISTIbHICHE, OCOOUCTICHO 3abapBiieHE HAOYTTS HUMHU 3HAaHb,
YMIHb 1 HABHYOK;

— YYHi SIK AaKTUBHO MiI0Yl Cy0’€KTH TMeJaroriyHoi B3aeMOii MarOTh METY
BJIACHOT JiSTTLHOCTI Ta aKTUBHY TO3UIIIIO B 11 TOCATHEHHI, BUKOPHUCTOBYIOTH BIIACHHIA
JIOCBIJT B OCBITHBOMY IPOIIECI, Y3TOKYIOUYU HOTO 13 CYCIUJIBHUM; BU3HAIOTh IIHHOCTI
CHUIBHOTO JOCBIY, IIHHOCTI B3a€MO/Ii1 B OCBITHBOMY IPOIIECI Ta COLIIONPUPOTHOMY
CEpENOBUIII; 31HCHIOITh Pe(ICKCUBHUN caMOaHaI3 3aJIsl JTyXOBHO-MOPAJIBbHOTO
PO3BUTKY 1 CAMOPO3BHUTKY;

— yuumeni XiMii € TPOBITHUMH Cy0’€KTaMHU HaBYAJIbHO-BUXOBHOI'O MPOIIECY 3a
YMOBH iXHbO1 NPOQeciiiHOl (HAyKOBO-TEOPETUUHOI, MPAKTUYHOI, ICUXO0(1310J0TTHHOT
Ta MCHUXOJIOTIYHOI) TOTOBHOCTI /10 (hOpMYyBaHHS TYMAaHHOi, €KOXIMIYHO T'PaMOTHOI,
KOMIIETEHTHOT, IHTE€JICKTYaJIbHO i TBOPYO PO3BUHEHOI OCOOMCTOCTI YUHS;

— coyionpupoone cepedosuuye € 0e3M0CEPEAHBO JOKAII30BAaHUM Y CTPYKTYpPY
NEJaroriyHoi CHCTEMHM, M0 JO3BOJIIE YYHSAM pO3MIIAJaTH  Oynb-Ky XIMIKO-

EKOJIOTIYHY MpoOJieMy B MIMPOKOMY COIIlaIbHOMY Jiala3oHi 3 ypaxyBaHHSIM



IPIOPUTETIB 3arajbHOJIOJICHKMX T'YMaHICTHUYHUX Hayal, aHali3yBaTU B3a€MOJIIO
CYCHIJIBCTBA ¥ MPUPOJIU B TII00QIBHOMY W perioHaJbHOMY MaciiTabax, mepeadoadaru
HaWOIMKY1 ¥ BIIIaI€H1 HACIIIKY BIUTMBY JIIOJIMHU HA HABKOJIMIIIHE CEPEIOBHUIIIC.

4. Axciosorizaris MIKIJIHHOT XIMIYHOI OCBITH B 3arajbHOOCBITHIX HaBYAJILHUX
3aKjajax dYepe3 I1HTerpalilo akcioJIOTIYHOTO W CHCTEMHOTO TiJIXOJIB — HOBHH,
IHHOBaUIMHUN IIISAX 10 (POPMYBAaHHS €KOJOr0-TyMaHICTUYHUX LIHHOCTEH, y IpoLecl
SKOTO PO3BUBAIOTHCS OCOOUCTICHI I[IHHOCTI 1 MOpaJibHI OPIEHTUPH Y BUKOPHCTAHHI
XIMIYHUX 3HaHb, OAU€HHS 3B’ 3Ky XIMIYHMX SIBMIL 3 SIBULLIAMH HABKOJUIIHHOT'O CBITY,
YMIHHSA BIIPI3HATH HAYKOBI 3HAHHS B MOBCAKICHHOMY €KOOE3[1€YHOMY BUKOPHCTAHHI
XiMii, colfiajbHa aKTUBHICTh MPH BIOCKOHAJICHHI 3HaHb y ranys3i ximii. Lle# mporec €
HEOOX1THOI YMOBOIO Jis coliaii3aiii 0COOMCTOCTI, BU3HAHHS MOpPaJIbHUX HOPM
IIOJI0 JTIOCSATHEHb 3 XiMii, AuBepcudikailii MatOyTHBOI TiSITLHOCTI 3 BUKOPUCTAHHAM
XIMIYHOT OCBITH 0€3 KO TSI COLIIOTPUPOTHOTO CEPEOBUIIIA.

Po3po6ieni KOHIENTyal bHI MOJOXKEHHS € OCHOBOIO JUIsl OOTPYHTYBaHHS Ta
CTBOPEHHSI 3asBJICHOT IHHOBAIIIMHOI MMeIaroriyHOT CUCTEMHU HaBYaHHS YYHIB X1Mii, 10
BI/IMOBIAA€ TMOJAJBIIMM 3aBAaHHSM HAIIOTO JOCHIDKEHHS ¢ OyJe Takox
3MIMCHIOBATHCS HA IIJICTaBl aHATI3y MEeAaroriyHoi METOI0JIOT1] CHCTEMHOTO TiIXO01y

Ta BXKC iCHYIO‘II/IX MO,I[CJIGP'I HG,IIaFOFiLIHI/IX CHCTCM.
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Roman S. V.

System Approach to Training of Pupils of Chemistry

Scientific-theoretical basics of application of system approach to an actual
problem of system training of pupils of chemistry on the ecological and humanistic
principles are covered. Theoretical research of approaches to definition of concept
"system", consideration of its main signs and properties, selection criteria of its
components allowed us to mark out the main system properties which gave the
chance most substantially and precisely to describe training of pupils of chemistry as
system, and also further will be the basis for its creation already as pedagogical
system. For research of system of training of pupils of chemistry as the most
expedient the following aspects of system approach were chosen us: system-
component, system-structural, system-functional, system-communicative (system-
information), system-integration (system-administrative), system-historical (system-
genetic). The general innovative concept of system training of pupils of chemistry
which professes not chemo-centric model of school chemical education which
regards as of paramount importance "mold" of the chemical science adapted under
age and temporary features of training of chemistry at school, and ecological and
humanistic (human-bio-centric) model according to which the priority is given to the
identity of the pupil, his formation ecologically and morally pure inner world is
created. The specified concept includes five theoretical provisions combining all
previous and predetermining the subsequent theoretical and methodological material
of our research.
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System Approach to Pupils Training of Chemistry

Scientific-theoretical basics of application of system approach to an actual
problem of system training of pupils of chemistry on the ecological and humanistic
principles are covered. Theoretical research of approaches to definition of concept
"system”, consideration of its main signs and properties, selection criteria of its
components allowed us to mark out the main system properties which gave the
chance most substantially and precisely to describe training of pupils of chemistry as
system, and also further will be the basis for its creation already as pedagogical
system. For research of system of training of pupils of chemistry as the most
expedient the following aspects of system approach were chosen us: system-
component, system-structural, system-functional, system-communicative (system-
information), system-integration (system-administrative), system-historical (system-
genetic). The general innovative concept of system training of pupils of chemistry
which professes not chemo-centric model of school chemical education which
regards as of paramount importance "mold" of the chemical science adapted under
age and temporary features of training of chemistry at school, and ecological and
humanistic (human-bio-centric) model according to which the priority is given to the
identity of the pupil, his formation ecologically and morally pure inner world is
created. The specified concept includes five theoretical provisions combining all
previous and predetermining the subsequent theoretical and methodological material
of our research.

Key words: system approach, school chemical education, ecological and
humanistic values.

Training of pupils of chemistry demands obligatory use of system approach as
it is the key methodological direction of modern general scientific knowledge and
consists in research of any object or the phenomenon as systems. The teacher of
chemistry has to know theoretical bases of system approach that you will allow it to
construct system of training of chemistry most effectively. Therefore tasks of our
research are, first, to allocate those theoretical bases of system approach by means of

which will become possible most substantially and precisely to describe training of



pupils of chemistry as system; secondly, on the basis of the received material and
theoretical and methodological generalizations of an ecological and humanistic
orientation to define the general innovative concept of system training of chemistry.

Performing the first task, we will note that the original general scientific
concept which represents historically first developed version of the general theory of
systems, was stated by the Russian doctor, the philosopher and the economist
A. A. Bogdanov (a pseudonym; a real name — Malinovsky) in three-volume work
"General organizational science (tektologiya)" (1911-1925). The main ideas of a
tektologiya (from Greek — "the doctrine about construction™) consist in recognition of
need of approach to any phenomenon from the point of view of organization where
organization is understood as property whole to be more than a sum of the parts, and
also in identity of the organization of systems of different levels (from a microcosm —
to biological and social systems), and each system needs to be studied as from the
point of view of the relations of its parts, and its relations as whole with all external
systems — environment [1].

With high degree of reliability it is possible to claim that the general theory of
systems as the independent scientific direction started being formed in the late forties
of the XX century from works of the Austrian biologist and philosopher L. von
Bertalanfi. At the heart of the theory it used analogy, in particular isomorphism of
processes which proceed in all systems. With its help not single properties of certain
systems which are a subject of other concrete sciences, and, generally their general
structural construction as strictly proved isomorphism for systems of the different
nature gives the chance to build the generalized models of systems and to transfer
system knowledge from one subject branch to another had to be studied [2]. The
most important achievement of Bertalanfi — introduction of concept of open system
which constantly exchanges substance, energy and information with environment,
and also use by it for the characteristic and the description of systems of such formal
system properties as integrity, the hierarchical organization and others is valuable to

our research.



Further theoretical system concepts actually refused claims for generality for
the purpose of achievement of high level of abstraction and, usually, rather accurately
were guided by research of strictly certain classes of system objects (abstract and
mathematical, biological, technical), using thus languages of the theory of sets
(M. Mesarovich), algebras (O. Lange), logic (A.l. Uyomov), probability theory
(M. Tod and E. H. Shuford), etc. The powerful contribution to development of
system representations was also made by R.L.Akof, A.N.Averyanov,
P. K. Anokhin, V. G. Afanasyev, I.V.Blauberg, K. Boulding, M. S. Kagan,
E. Kveyd, V.P.Kuzmin, V.A. Lektorsky, S.L.Optner, F.1I. Peregudov,
L. A. Petrushenko, A. Rapoport, V. N. Sagatovsky, V. N. Sadovsky, M. I. Setrov,
B. S. Fleyshman, Yu. I. Chernyak, G. P. Schedrovitsky, U. R. Eshbi, E. G. Yudin and
others.

For conscious use of system approach in training of chemistry it is necessary to
consider, first of all, the available approaches to definition of the basic concepts of
system research as we consider that formation of the specified values is system which
has a certain structure. The theoretical analysis of a problem showed that despite of
intuitive clearness and great importance of concept “system” for scientific
investigations, doesn't exist hitherto its standard definition that is connected with
development of this concept at the same time of ontological, gnoseological and
methodological aspects [3]. The wide review of definitions (about 40) concepts
“system” is presented in V. N. Sadovsky's robot of “The basis of the general theory
of systems” [4, p. 92 — 102], and also in A. I. UyomovV's book “System approach and
the general theory of systems” [5, p. 103 — 117]. Thus it is possible to allocate the
following approaches in interpretation of system which developed throughout
development of the theory of systems, of use of this concept in practice and are of
interest in the context of our work:

1) consideration of system as complex of the interacting parts. For example,
L. von Bertalanfi defined system as a complex of the interacting elements [2, p. 29],
and “The big Soviet encyclopedia” — the direct translation from Greek “systéma” as

whole, made of parts [6, p. 463];



2) inclusion in concept “system” of characteristics (requirements). So,
I. V. Blauberg, V. N. Sadovsky and E. G. Yudin, proceeding from complete character
of system, qualitatively define her concept through such signs: coherence of elements
of system; the system forms special unity with Wednesday; any system is an element
of system of the highest order; elements of any system, usually, act as system of the
lowest order [7, p. 29];

3) creation of definition on the basic concepts: “a thing — property — the
relation”. In particular, in such context V. S. Tyukhtin [8] and A. I. Uyomov [5,
p. 79 — 89] consider system as a set of objects (components) which own beforehand
set properties with the fixed relations between them;

4) definitions of system on the basis of one leading category — “integrity”
(V. G. Afanasyev) [9, p. 24], “sets” (A. N. Aver’yanov) [10, p. 9], “organizations”
(L. A. Petrushenko, A. D. Ursule) [11, p. 54] and others;

5) cybernetic and mathematical understanding of system (R. Akof, L. Arnof,
U. R. Eshbi, M. Mesarovich, U. Cherchmen, etc.) [11, p. 54];

6) introduction to definition of system of concept “purpose” in the form of the
end result, backbone criterion, function (P.K.Anokhin, V.. Vernadsky,
U. R. Gibson, M. G. Gaaze-Rapoport and others). In some definitions formation of
the purpose conditions — environment, an interval of time within which there will be a
system and its purposes as it is made, for example, in V. Sagatovsky's definition are
specified: “The system is a final set of functional elements and relations between
them allocated from the environment according to a definite purpose within a certain
time interval” [12, p. 13 - 14];

7) inclusion in definition of system along with elements, communications, their
properties and the purpose also “observer” (S. Optner, Yu.l. Chernyak, etc.).
| pointed by the first to need to consider interactions between the researcher and the
studied system kubepuetuxk U. R. Eshbi, however the economist Yu. I. Chernyak
accurately registered: “The system is reflection in consciousness of the subject (the
researcher, the observer) properties of objects and their relations in the solution of

research problems, knowledge” [13, p. 22].



The review of different interpretations of concept “system” testifies that it is
possible to allocate such main related semantic aspects: the most widespread, but also
at the same time narrower, the “engineering” understanding of system as the
interconnected set of elements and ways of their combination which serve a definite
purpose is; in “design” understanding the system moves as design and creation of a
certain complex of methods and means which the researcher (developer) applies to
achievement of a definite purpose, to performance of the task; in research treatment
“system” appears as the general methodology of research of processes and the
phenomena which belong to a certain area of human knowledge; in theoretical
informative aspect “system” is considered as a way of thinking [14, p. 14].

Sufficient for our research we consider the definition of system given by
T. A. llyina. “The system is the ordered set of the interconnected elements united by
an overall objective of functioning and unity of the management entering interaction
with Wednesday as complete unity allocated on the basis of certain signs” [15, p. 16].
Such basic definition of system will help us with the description of system of training
of pupils of chemistry.

Comprehensive investigation of any system includes establishment of structure
of components, structure and functions as systems in general, and its components,
factors which provide integrity and relative independence of system, and also history
of its emergence, formation and development. In this regard creation of system of
training of pupils of chemistry provides obligatory application of the following main
aspects of system approach:

— the system-component — consists in research of component structure of
system;

— the system-structural — allows to gain an impression about the internal
organization of system (interaction of components, their subordination and
communications);

— the system-functional — is caused by definition of the all-system purpose,
local goals (is more whole than components of system which are realized by

performance of specific functions of components), a set of means (resources)



necessary for achievement of this purpose and functioning of system in general as
integration result of functioning of its components;

— the system-communicative (system-information) — determines need of
identification of communications of components of system among themselves, each
of components with system in general, and systems in general with systems of the
environment and not system educations;

— the system-integration (system-administrative) — considers factors (internal
and external) system integrity, that is mechanisms which provide preservation of
qualitative specifics of system;

— the system-historical (system-genetic) — provides research of stages and
temporary conditions of development of system, since its emergence, formation,
further functioning, and also possible tendencies of development [16, p. 69 — 71].

Application of the specified aspects of system approach, and also the system
principles (the principles of integrity, degree of structure, an ultimate goal,
functionality, autonomy and communication of components, development,
interdependence of system and environment, hierarchy, plurality of the description of
system, etc.) gives the grounds to recognize training of chemistry by system as in it
there are following signs of system: compound components, structure, focus,
integration qualities, functional characteristics of system in general and its separate
components, communicative properties, historicity (continuity) and management are
provided. We will understand only those its structural parts which are in continuous
interaction with other structural units within this complete system and which
interaction causes identification inherent whole qualitative features as components of
system. For implementation of this requirement at creation of innovative pedagogical
system of training of pupils of chemistry it will be necessary to prove that the
allocated components are components of this system, but not incidentally assorted
and untied structural parts.

Investigating numerous classifications of systems by different signs
(N. T. Abramova, A. N. Averyanov, R. Akof and F. Emery, S. I. Arkhangelsky,
V. G. Afanasyev, St. Bir, A. A. Bogdanov, B. A. Gladkikh, V. V. Druzhinin and



D. S. Kontorov, M. A. Slemnyov, S. P. Nikanorov, L. A. Petrushenko, M. I. Setrov,
Yu. I. Chernyak, etc.), we came to conclusions that the system of training of
chemistry is difficult (organic), live (social), open, dynamic, artificial (organizational
and technical), conceptual (abstract, descriptive, logical), hierarchical, active
(purposeful), determined, developing, regulated (with the combined management).

At the same time the system of training of chemistry is a kind of pedagogical
system as has all signs inherent in such system: forms the basis of theoretical
judgment and creation of pedagogical activity; includes a certain set of the
interconnected means, methods and processes necessary for creation of organized,
purposeful pedagogical influence on formation of the personality with the set
gualities; provides performance of valuable and semantic, standard, technological and
procedural and productive functions of pedagogical activity; achievement of goals of
development of the person is promoted [17, p. 79].

On the basis of stated above we will mark out the main properties of system of
training of pupils of chemistry which at the same time is criteria of viability of this
system and will be the basis for its creation already as pedagogical system:

— integrity and divisibility — system of training of pupils of chemistry (further —
the studied system) is, first of all, complete set of components, that is, on the one
hand, this complete education, and with another — in its structure complete objects
(components) are accurately allocated, and this system behaves as a single whole if
changes of one of components cause changes of other components. But not
components form whole (system), and on the contrary, at division whole components
of the studied system are found,;

— non-additive of system (emergent — suddenly to arise, appear) — cumulative
functioning of the interconnected components of system generates emergence of
qualitatively new functional properties of system, therefore, functioning of the
studied system can't be reduced to functioning of its separate components;

— focus — the studied system aims and the actual behavior of system goes and is

under the influence of anticipation of the purpose;



— degree of structure — in the studied system is available set of internal
continuous and essential communications between components that defines the main
properties of this system. Decomposition of the studied system allows to allocate in it
the components available to the analysis, and their elements which according to tasks
of research aren't divided into components;

— hierarchy — in the studied system is available level subordination of
components (the order is defined from higher to lower);

— an integrationist — division of the studied system into components, research
of each of them separately it is impossible to learn all properties of system in general;

— equi-potentiality — the studied system can be considered as a subsystem of
system of the highest level and vice versa — the subsystem can be considered as
system with the structure of components and communications between them;

— functionality — the studied system has certain, inherent only to it internal and
external functions, an optimum combination of these functions;

— the synergism — efficiency of compatible functioning of components of the
studied system is higher, than total efficiency of the isolated functioning of the same
components;

— an information’s — the studied system has information exchange between
components for realization of the functional properties, i.e. are available not only
communication channels, but also material fullness their signals;

— interdependence between system and environment, openness — the studied
system forms and shows the properties at interaction with environment which does it
open. It develops under the influence of environment, but thus tries to keep
qualitative definiteness and properties which provide high resistance, independence
and adaptability of its functioning;

— balance — the studied system is capable to store the state as it is possible more
long (both at absence, and in the presence of active external influences);

— firmness — the studied system can keep parameters in the set limits and come
back to an equilibrium state after its removal from this state action of external

influences:;



— reliability — the studied system is capable to function smoothly at failure of
one of components;

— dynamism — the studied system has the dynamic nature, that is it processes of
emergence, formation, development, change and the termination of existence [14,
p. 21 -23; 18, p. 52 - 66; 19, p. 63 — 65; 20, p. 86 — 87].

This last system property defines realization of the second task of our research
— justification of the general innovative concept of system training of pupils of
chemistry without which formation, further development and improvement of the
studied system is impossible. The specified concept professes not chemo-centric
model of school chemical education which regards as of paramount importance
"mold" of the chemical science adapted under age and temporary features of training
of chemistry at school, and eco-humanistic (human-bio-centric) model according to
which the priority is given to the identity of the pupil, his formation ecologically and
morally pure inner world. Such innovative conceptual provisions which combine all
previous will be its basis and predetermine the subsequent theoretical and
methodological material of our research.

1. Quality school chemical education has to be based on an ecological and
humanistic paradigm and modern social and philosophical scientific views, and form
knowledge not as set of the acquired information, and as a component of the general
culture of the identity of the pupil, a basis of his key competence, including chemical
and ecological.

2. Relevance and need of the system organization of training of pupils of
chemistry for general education educational institutions of Ukraine have to proceed
from need of overcoming of three main contradictions between:

— the social order of society for formation of ecologically humane identity of
the graduate of school and the imperfect maintenance of school education which
doesn't provide the high level of formation of ecological and humanistic values of the
young man;

—need of the solution of a task on formation of ecological and humanistic

values in the course of school chemical education at the theoretical level taking into



account modern ecological and humane representations and the settled scientific
views on valuable world outlook components of the content of chemical education;

— the potential opportunities of chemistry as development tools of the valuable
sphere of the personality and the valuable attitude towards chemical knowledge
which isn't created at school students.

3. Training of pupils of chemistry has to be constructed as pedagogical system,
where:

— the purpose is directed on realization of ecological and humanistic potential
of chemistry for formation of the chemical and axiological consciousness of pupils
which is based on system axiological perception of chemical knowledge;

— the contents is focused on an axiological of school chemical education, its
common cultural orientation, acquisition by pupils of key competence (in particular
chemical and ecological) and provides design of an individual educational route of
their ascension to understanding of own position in the course of creatively active and
the valuable focused mastering chemical and ecological knowledge, abilities and the
relations;

— the pedagogical technologies rely on integration axiological and system
approaches, consider values, ideals, belief of pupils with emphasis on creatively
active, personally painted acquisition of knowledge, skills by them;

— the pupils as actively acting subjects of pedagogical interaction aim own
activity and an active position in its achievement, make use of own experience in
educational process, coordinating it with the public; recognize values of the general
experience, interaction value in educational process, social and environment; carry
out reflexive introspection for the purpose of spiritual moral development and self-
development;

— the teachers of chemistry are the leading subjects of teaching and educational
process on condition of their professional (scientific theoretical, practical, psycho-
physiological and psychological) readiness for formation humane, what chemically

competent, competent, intellectually and creatively developed identity of the pupil;



—the social and environment is the pedagogical system which is directly
localized in structure that allows pupils to consider any chemical and environmental
problem in the wide social range taking into account priorities of the general human
humanistic beginnings, to analyze interaction of society and the nature in global and
regional scales, to expect the closest and remote consequences of influence of the
person on environment.

4. Axiological of school chemical education in general education educational
institutions through integration of axiological and system approaches — a new,
innovative way to formation of ecological and humanistic values in the course of
which personal values and moral reference points in use of chemical knowledge, an
image of communication of the chemical phenomena with the phenomena of world
around, ability to distinguish scientific knowledge in daily ecologically safe use of
chemistry, social activity at improvement of knowledge in the field of chemistry
develop. We consider this process as a necessary condition for socialization of the
personality, recognition of moral standards in relation to achievements of chemistry,
diversification of future activity with use of chemical education without harm for the
natural and social environment.

The developed conceptual provisions are a basis for further justification and
creation of the declared innovative pedagogical system of training of pupils of
chemistry that answers further tasks of our research. Performance of this task will
also be carried out on the basis of the analysis of pedagogical methodology of system

approach and already existing models of pedagogical systems.
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Poman C. B.

CucTeMHUM MiAX1a 10 HaBYaHHS YYHIB XiMii

Po3risiHyTo HayKOBO-TEOPETHYHI 3acajll 3aCTOCYBAHHS CHCTEMHOTO MiTXOy
70 aKTyallbHOI TIPOOJeMH CHCTEMHOTO HaBYaHHS YYHIB XIMii Ha €KOJIOTO-
TYMaHICTHYHMX HPUHIUIAX. TeopeTHdHe MOCHIDKCHHS ITAXOJIB 0 BU3HAYCHHS
MOHATTS «CHCTEMay», PO3TISAAy il OCHOBHHUX O3HAaK 1 BIJIACTUBOCTEH, KpHUTEPIiB
BUJIUVICHHS 1i KOMIIOHEHTIB JO3BOJMJIO HaM BHOKPEMUTH OCHOBHI CHCTEMHI
BJIACTUBOCTI, K1 JaJXd MOKJINBICTH HAaWOUIBII 3MICTOBHO M TOYHO ONMCATH HAaBYaHHS
YUHIB XIMIi SIK CHCTEMY, a TaKOX Yy MOJAJbIIOMY OyayTh IMOKJIAJE€HI B OCHOBY ii
CTBOPEHHS BX€ B SIKOCTI TNEJaroriyHoi cucteMu. /[l MOCHIKEHHS CHUCTEMH
HAaBYaHHS Y4YHIB XIMii B SIKOCTI HAWOUIbII JOLUJIBHUX HaMu Oyjo OOpaHO Taki
ACIEKTH CUCTEMHOTO ITiJIXOy: CHCTEMHO-KOMITOHEHTHHUH, CHCTEMHO-CTPYKTYPHHH,
CUCTEMHO-(YHKIIOHATBHUH, CUCTEeMHO-KOMYHIKaTUBHU (cucreMHo-
iH(OopMaIIiHN), CUCTEMHO-IHTETpaIliiHuN (CHCTEeMHO-YIIPaBIIHChKHI), CHCTEMHO-
icTopuyHUi (cucTeMHO-TeHeTHdHui). CTBOpeHa 3arajibHa 1HHOBAIIMHA KOHIISIIIIIS
CHUCTEMHOTO HABYaHHS Y4YHIB XIMii, IO CHOBIAy€ HE XEMIOIECHTPUYHY MOJEIb
MIKITFHOT XIMIYHOI OCBITH, SIKa CTaBUTh B OCHOBY <BJIMOK» XIMIYHOI HAyKH,
aIanToOBaHOI MiJ BIKOBI Ta 4acOB1 OCOOJIMBOCTI HaBYaHHS XIMIi B IIKOJI, a €KOJIOrO-
TYMaHICTUYHY (JIOJUHOOIOLEHTPUYHY) MOJENb, 3TIJHO SKOi MpH HaBYaHHI XIMii



IOPIOPUTET HAAAETHCA OCOOUCTOCTI yuHs, (POPMYBAaHHIO HOTO €KOJIOTIYHO ¥ MOPAJIbHO
YUCTOTO BHYTPIIIHBOIO CBITY. 3a3HaueHa KOHLEMINS CKIAJa€Tbesl 3 I SITH
TEOPETUYHUX TIOJIOKEHb, IO TMOEJHYIOTh YBECh TMOMEPENHIN Ta BU3HAYATHUMYTh
NOAQIBIINN TEOPETUKO-METOAOJOTTUHUI MaTepiaa HAIIOTo JOCIIIIKeHHS.

Knwouosi crnosa: cucteMHMM MTIOXid, MKUIBHA XIMIYHA OCBITa, €KOJIOIO-
T'yMaHICTUYHI IIIHHOCTI.

Poman C. B.

CucTteMHbIN TOAX0] K O0YUYEHUIO YUaIIUXCS XUMUU

PaccmoTpensl HaydHO-TEOPETUYECKUE OCHOBBI MPUMEHEHHUS CHCTEMHOTO
NoAX0Ja K aKTyaJlbHOU MpoOJeMe CHUCTEMHOTO OOYUYeHMS Yy4alllUuXcsi XHMHHU Ha
AKOJIOTO-TYMaHUCTUYECKUX MPUHLHNAX. TEeOpeTUUEeCKOE UCCIEIOBAHUE MOAXO0I0B K
ONPENEIICHUIO TOHATHUS «CHCTEMA», PACCMOTPEHHE €€ OCHOBHBIX IPU3HAKOB H
CBOMCTB, KpUTEPUEB OTOOpA €€ KOMIOHEHTOB MO3BOJIMJIO HAM BBIJIEJIUTH OCHOBHBIE
CHUCTEMHBIE CBOWCTBA, KOTOPBIC Ialli BO3MOKHOCTH HawOoOJee COIEpKATeIbHO H
TOYHO OMNKCATh OOYYECHHE y4YaIllIUXCs XMMUU KaK CHCTEMY, a TakXe B JajibHEHIIeM
OyIyT MOJIOKEHBI B OCHOBY €€ CO3/IaHUs YK€ B KaueCTBE MEeAarormuecKoi CUCTEMBI.
JlJist uccnenoBaHus CUCTEMBI OOYYEHHs ydallluXCsi XMMUU B KauecTBe Hauborsee
1eaecooOpa3HbIX HaMU ObUTM M30paHbl CIEAYIONIUE acleKThl CUCTEMHOIO MOAXO0Aa!
CHUCTEMHO-KOMIIOHEHTHBIN, CHUCTEMHO-CTPYKTYPHBIA, CHUCTEMHO-()YHKIIMOHATbHBIH,
CHUCTEMHO-KOMMYHUKATUBHbBIN (cucteMHO-UH(DOPMAITMOHHBIN), CUCTEMHO-
VHTETPALIMOHHBIN (CMCTEMHO-yTPaBICHYECKHI), CUCTEMHO-UCTOPUUECKUMN
(cucremHo-reHeTnueckuit). Co3gana oOuias MHHOBAMOHHAS KOHUEMUUA CUCTEMHOIO
00yUYeHHUsI yJalIuxcsi XUMUH, KOTOpasi UCIIOBEYET HE XEMHUOIEHTPUUYECKYIO MOJICIb
IIKOJIBHOTO XMMHUYECKOro 00pa3oBaHUs, KOTOpas CTaBUT BO TJIABY YIJIa «CJETMOK»
XUMHUYECKON HAyKH, aJJaTUPOBAHHON O] BO3PACTHHIE U BPEMEHHbIE OCOOCHHOCTU
oOy4eHus XUMUU B LIKOJIE, a AKOJIOTO-TYMaHUCTUYECKYHO
(4eITOBEKOOHMOIIEHTPUYECKYIO) MOJIENb, COTJIACHO KOTOPOH TPHUOPHUTET OTIASTCS
JUYHOCTH YYCHUKa, (POPMUPOBAHUIO €r0 HKOJOTUYECKA M MOPAITBHO YHCTOTO
BHYTPEHHET0 MuUpa. YKa3aHHas KOHIENUHUS BKJIIOYAET IMSITh TEOPETHUUECKUX
ITOJIOKEHUM, COYETAIOIIMX BECh MPEABIAYIIUN U NPEAONPEACISIONIUX TOCIECTYOIIUN
TEOPETUKO-METOA0JOTNYECKUI MaTepral HAIlIero UCCAEIOBaHUS.

Kntouegvie cnosa: cCUCTEMHBIN MOAXOM, IIKOJIBHOE XUMHUECKOE 00pa3oBaHHeE,
HKOJIOTO-TYMaHUCTUYECKHUE IIEHHOCTH.
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