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1. Onuc HaBYAJIBLHOI AMCHUILIIHA

HaitmenyBanns lany3p 3HaHb, | XapaKTEPUCTHKA HaBYaJIbHOI1
MOKa3HUKIB Harnpsm JTUCLIUTUTIHU
HiATOTOBKH, JleHHa ¢popma | 3aouna  ¢popma
OCBITHBO- HABYAHHSA HABYAHHS
KBaJTi(hiKaIiHHAHA
piBEHb
KinpkicTh ["asry3p 3HaHb HopmaTtuBHa
KpeauTiB — 3,5
(mmdp 1 Ha3BA)
Hanpsam
MIATOTOBKH
(mudp 1 Ha3BA)
Monyinis -2 CrhermanbHICTD Pix minroroBkm:
3MICTOBHHX (mpodeciiine 4-i -i
MOJYIB -2 COpSIMYBaHHS):
[anuBinyansHe Cemectp
HAyKOBO-IOCTIHE
3aBIaHHS
(Ha3Ba)
7 - -i
3arajbpHa
KUIBKICTH TOAUH -
105
TwxraeBux roauH | OCBITHBO- Jlexmii
JUTIsL TeHHOo1 (hopmu | kBamidikamiiauii | 18 rox | ron
HABYAHHS: 2 piBeHb: OakanaBp IIpakTuyHi, ceMiHapcbKi
I'on | rojg
JladopaTopHi
18 T'on ‘ roj
CamocriitHa po0oTa
69 ron \ roJ
KoncyabTamii:
4 ron ‘ rox
By koHTpoOII0: 3a11K

IIpumiTka.
CmiBBITHOMICHHS KUTBKOCTI TOAWH ayAUTOPHUX 3aHATH 0 CAMOCTIMHOI 1 IHIUBITyaIbHOI
pOOOTH CTAaHOBHT:

JUIs IeHHO1 opMuU HaBYaHHS — 35:65

JUIS 3209HOT (POpMH HAaBYAHHS —



2. MeTra Ta 3aBAaHHA HABYAJIbHOI AUCIUILIIHI

IIpeamMeToM BUBYEHHS HABUAIbHOI JUCUMILIIHM «TeXHIKa XIMIUHOIO €KCIEPUMEHTY» € TEeXHIKa
Ta METOJIMKA MIKIIBHOTO XIMIYHOTO €KCIIEPUMEHTY SIK METO/1y HaBUaHHS XiMii

Memoio BUBYEHHS HaBYAJIbHOI AMCUUILIIHU «TexHika XIMIYHOTO €KCHEpPUMEHTY» € (hOpMyBaHHS
MIOBHOTO, CHUCTEMHOTO 1 HAyKOBOTO YSIBJICHHA NP0 METOIMKY OpraHizamii Ta MpOBEACHHI IIKIJILHOTO
XIMIYHOTO €KCTICPUMEHTY; OBOJIOJIHHS CTYACHTaMHU MPoQeCiiHUMH 3HAHHSAMH, BMIHHSAMH Ta HABUYKaMH,
HEOOXITHIUMH /ISl YCTIIITHOTO HaBUaHHS, BUXOBAHHS 1 PO3BUTKY YUYHIB 3 ONTHUMAaJIbHHUM BUKOPUCTAHHSIM
XIMIYHOTO €KCIIEPUMEHTY, BUKOPUCTAHHS PI3HUX HAOYHOCTEH 1 TEXHIYHUX 3aC001B HaBYaHHS, BMIHHSIMH
dbopMyBaTH 1HTEpEC YUHIB 10 MPEAMETY, @ TAKOXK BMIHHSIMH OOJaIHAHHS i TIOMOBHEHHS KaOiHeTy XiMmii,
3aJIy4€HHS J10 LIbOTO YYHIB.

3asoannsn

—PO3KpPUTH HAYKOBI 3acaj METOAMKH BUKOPUCTAHHS XIMIYHOTO €KCIIEPUMEHTY IIiJl 4aC BUBYCHHS
X1Mii B IIKOJI1 Ta IEPCTIEKTUBH 11 TIOJIAJIBIIIOTO PO3BUTKY;

— aKTyali3yBaTH 3HaHHS CTYJEHTIB 3 MEJaroriku, ICUXOJIOrii, MeAaroriyHoi TBOPYOCT,

—03HAallOMUTH 3 TEOPI€I0 HIKUIBHOTO XIMIYHOTO EKCHEPUMEHTY, 3 MEepCHEeKTHBAMU PO3BHUTKY
TEXHIKM Ta METOAMKHU IIKUIBHOTO XIMIYHOTO EKCIIEpUMEHTY, 13 3aCTOCYBAaHHSM HOBHUX TEXHOJOTIH B
HaBYaJbHOMY €KCIIEPHMEHTI;

—CHUCTEMAaTU3yBaTH 3HAHHSI T1PO BUAM EKCIIEPHUMEHTY, CYTHICTb TEXHIKM Ta METOIUKU
EKCIIEPUMEHTY;

—PO3KPUTH MOKIMBOCTI XIMIYHOTO €KCIIEPUMEHTY JUIsl PO3BUTKY Mi3HABAJIbHOI aKTUBHOCTI YUHIB;

—03HAallOMUTH CTYJAEHTIB 3 MEPENiKOM XIMIYHOIO MOCYIdYy, 3aCTOCOBYBAHOTO JMJIsi LIKUIBHOTO
XIMIYHOTO €KCIIEpUMEHTY, HMOro Kiacudikali€o 1 NpU3HAYEHHSM, MpaBUIaMH TEXHIKHM O€3NeKu B
KaOiHeTi XiMii Ta BUJaMH IHCTPYKTaXiB 3 O€3MeKH )KUTTEISUTBHOCTI;

- PO3BUHYTH EKCIIEPUMEHTAIbHI YMIHHS 1 HABHYKH MPOBEJEHHS MIKUIEHOTO XIMIYHOTO
eKCIEPUMEHTY, IEMOHCTpALlil XIMIYHUX JOCIiAIB 1 OpraHi3auii HaB4aJIbHOTO €KCIIEPUMEHTY, 3a3HAUEHUX
y mporpaMax HIKUILHOTO KypCy Ximii,

—pO3BUHYTH BMIHHS TPOBEACHHS XIMIYHOI'O €KCIIEPUMEHTY B IIOYPOUHOMY 1 TEMATUUHOMY
IUTAaHYBaHH1, TOBO/KEHHS 3 XIMIYHOIO MTOCYIOM Ta 00JIaJHAaHHSIM, XIMIYHUMH peakTuBaMus

— cpopmyBaTH METOIMYHI YMIHHS CTYJIEHTIB IJIaHYBaTH, IPOBOJUTHU Ta aHaJlI3yBaTH HaBYaJIbHI
3aHSTTSA 3 XiMil y 3arabHOOCBITHIX HaBUAIBHHX 3aKJIaJaX 3 BUKOPUCTAHHSIM XIMIYHOTO €KCTIEPUMEHTY;

—I10Ka3aTH NepeBard BUKOPUCTAHHS XIMIYHOT'O €KCIIEPUMEHTY I11J 4ac HaBYaHHSA XiMifi;

—chOopMYBaTH Yy CTYICHTIB YMiHHS 00’ €KTHBHO OIIHIOBATH HABUYaJIbHI JOCSITHEHHS YUHIB
MPOBOIUTH XIMIYHHH €KCIIEPUMEHT.

Pe3yabTaTi HaBYaHHS (KOMIIETEHTHOCTI)

Inmeepanvha Komnemenmuicmo

31aTHICTh PO3B’SI3yBaTH CKJIaJHI CHEIlaji30BaHl 3ajadl Ta MPAaKTU4YHI MpoOieMH B raiysi
CepeaHbOI OCBITH, IO Mependayae 3acTOCYBaHHS TEOPi Ta METOJIB OCBITHIX HAyK Ta NPHPOJHUYUX
HayK, 13UKH, XiMii, 010J0Tii 1 XapaKTepU3yeThCsl KOMIUIEKCHICTIO Ta HEBH3HAYEHICTIO MENaroridHux
YMOB Oprasizarii OCBITHBOI'O IIPOIIECY B 3aKJaJ1aX 3arajbHOI CEepeIHbOI OCBITH

3acanvHi kKomMnemenmHocmi

3araJjibHi KOMIIETEHTHOCTI

3K1. 3HaHHA Ta pO3yMiHHS IpeAMETHOI 00J1acTi Ta PO3yMiHHA NPOQECiifHOT TisITBHOCTI.

3K2. 31aTHICTh AisITH HA OCHOBI €TUYHHUX MIPKYBaHb (MOTHBIB).

3K3. 3xaTHICTE IiATH COLIAIILHO BIAMOBIIAILHO Ta CBIIOMO.

3K4. 3naTHiCTh NpaltoBaTé B KOMaHII.

3KS. 3natHicTh 10 MONTYKY, 00po0JIeHHs Ta aHali3y 1HGOpMAIIil 3 PI3HUX JKEPEIL.

3K6. 31atHicTb 3acTOCOBYBAaTH HAaOyTi 3HAHHS B MPAKTUYHHUX CUTYALIIsX.

3K7. 3naTHICTh BUNTHUCS 1 OBOJIOJIIBATH CYYaCHUMU 3HAHHSIMHU.

3K8. 3naTHicTh ciIKyBaTHCA JepKABHOIO MOBOIO SIK YCHO, TaK 1 MUCHMOBO.

3K9. 3naTHiCTh BUKOPHUCTOBYBATH 3HAHHS 1HO3€MHOI MOBHU B OCBITHIN J1SJILHOCTI.

3K10. 3gaTHicTh A0 ajanTallii Ta /i B HOBi# cuTyaIii.



IpeameTHi (cnenianbHi gpaxoBi) KOMIETEHTHOCTI

®K1. 3naTHICTh BUKOPUCTOBYBATH CHCTEMATH30BaHI TEOPETHYHI Ta MPAKTUYHI 3HAHHS 3 MPHUPOTHUYNX
HayK, (i3uku, Ximii, 61070rii Ta METOJUKM HaBYAHHS NMPUPOIHMYMX HAyK, (i3uKH, Ximii, 6ionorii mpu
BUpIIIEHH] TpodeciiHMX 3aB/IaHb NMPU BUBUCHHI BcecBiTy 1 mpupoau 3eMili K TUIaHETH.

®K2. BononiHHsS MaTeMaTHYHUM arapaTtoM NPUPOIHUYNX HAaYK, Qi3uKH, Ximii, OioJorii.

®K3. 31aTtHICTh GOPMYBATH B YUHIB ITPEAMETHI KOMIIETEHTHOCTI.

®K4. BonoinHS OCHOBaMH LIJICTIOKIAJaHHs, IUIAHYBaHHS Ta TPOCKTYBaHHSA IPOLECY HaBYAHHS
MPUPOTHUYMX HAYK, (Hi3UKH, XiMii, 010JI0Tii y 3aKIaax 3arajibHOi CepeHbOI OCBITH.

®KS. 3naTHiCTh 10 OpraHi3alii i MPOBEAEHHS OCBITHBOTO MPOLIECY 3 MPUPOJHUUMX HAYK, Pi3UKH, XiMmii,
Oiomorii y 3aKiajax 3arajJbHoi cepelHbOI OCBITH.

®K6. 3naTHiCTh 311CHIOBATH 00’ €KTUBHUN KOHTPOJb 1 OLIHIOBAHHS PiBHS HAaBYAIBHUX JOCATHEHb
YUHIB 3 IPUPOAHUUUX HAYK, B13UKH, XiMii, O10JI0Tii.

®KS. 3naTHICTH 10 peduIeKcii Ta caMoopraHizalii mpogeciitHol qisSITBHOCTI.

®K9. 3a6e3neueHHsT OXOPOHM KMTTS 1 3J0pOB’S Y4YHIB B OCBITHBOMY IIpoLieCi Ta MO3aypOuHiit
JUSJIBHOCTI.

®K11. 3naTHicTh XapaKTepu3yBaTH JOCATHEHHsS] MPUPOJHUYMX HAYK Ta IX pOJl Yy KHUTTI CYCHUIbCTBA,
(dopMyBaHHS LITICHUX YSBIEHb MPO MPHUPONY, BUKOPUCTAHHS MPHPOTHUYO-HAYKOBOI iH(opMamii Ha
OCHOBI oniepyBaHHs 0a30BUMU 3araJlbHUMH 3aKOHOMIPHOCTSIMHU NPUPOJIH.

Y pezynomami eusuenns naguanbHoi OUCYUNTIHU CITYOEHMU 3MONCYMb.!
3HaHHSA:

ITPH31. 3Hae i po3ymie BUMOTH OCBITHHOI'O CTaHJIAPTYy 1 OCBITHBOI MPOrpaMu 1HTETPOBAHOTO
Kypcy «IIpupono3HaBCTBO» B OCHOBHIM IIKOJI, a TaKOK CHOCOOM 1HTErpauii NpUpOJAHUYUX 3HAHb Y
HIKUTBHUX Kypcax KOXKHO{ 13 MPUPOIHUYMX HAYK Ta IHTErPOBAHUX KYPCIB IPUPOIO3HABCTRA.

ITPH32. /lemoHCTpye 3HaHHS Ta PO3YMIHHS OCHOB IPUPOJHUYMX HAyK, XIMil Ta 3Ha€ 3araljibHi
NUTaHHS METOAMKH HaBYaHHS MPUPOJHUYMX HAYK, XIMii, TEXHIKHA XIMIYHOTO €KCTIEPUMEHTY, METOIUKU
BHUBUYEHHS OKPEMHUX TE€M LIKIJILHOTO KypCy MPUPOJIHUYMX HayK, Pi3uku, Ximii, O10J10Tii.

ITPH37. 3Hae ocHOBH Oe€3MeKH >KUTTEIISIBLHOCTI, OE3MEYHOT0 BUKOPHUCTAHHS OOJaJHAHHS
KaO1HETIB XiMii.

YMiHHS:

MPHY1. Ananizye npupoHi SBHIIA 1 IpoLecH, onepye 0a30BUMHU 3aKOHOMIPHOCTSIMH TIPUPOJIU Ha PiBHI ¢ OpMOBAHOT
MIPUPOTHUIO-HAYKOBOI KOMITETEHTHOCTI 3 MOTIINY (PyHAAMEHTAIBHAX TEOPild MPUPOTHIYNX HAYK, IPUHIIMIIIB 1 3HAHb, a
TaKO’K Ha OCHOBI BiATIOBITHMX MaTeMaTUYHUX METOJIIB.

ITPHY2. Bononie METOAMKOIO MTPOBEAECHHS CY4acCHOT0 €KCIIEPUMEHTY, 3JaTHICTIO 3aCTOCOBYBAaTH
BC1 HOT0 BUJIU B OCBITHBOMY IIPOILIEC] 3 MPUPOJHUYMX HAYK, XiMii.

ITPHY3. Po3B’sa3ye 3amaui pi3HUX pIBHIB CKIQJHOCTI IWIKIIBHOTO KypCy NPHUPOJHUYMX HAYK,
(bi3ukwm, ximii, 61010Tii.

IMPHY4. KopuctyeTbcss MaTeMaTHYHHM amaparoM (i3UKHA, BUKOPUCTAHHS MAaTEMATHYHHUX Ta YHUCIOBHX
METOZIB, SIKi 4aCTO 3aCTOCOBYIOTBCS y MPUPOAHUYMX HayKax, (izumi, Ximii, 6ionorii.

ITPHY6. 3acTocoBye METOIM [1arHOCTYBaHHs JIOCATHEHb YYHIB 3 NPUPOAHUYMX HAyK, (i3HKH,
ximii, Giosorii, moOupae i po3poOisie 3aBHaHHS I TECTIB, CAMOCTIMHHUX 1 KOHTPOJBHHX POOIT,
IHIUBITyaIbHOT pOOOTH.

MPHY7. YMie 3Hax0auTH, 0OpOOISATH Ta aHAII3yBaTH 1HPOPMAIIIIO 3 PI3HUX JKEPET,
HacamIiepe/]] 3a JI0NoMoror iHpopMaliiHUX Ta XMapHUX TEXHOJIOTIH.

IMPHYS. CamMocTiiiHO BHBYa€ HOBI MHUTAaHHS NMPUPOJHUYMX HAyK, XiMii, Ta METOJUKN HaBYaAHHS
MPUPOJHUYUX HAYK, XiMii, 32 pI3HOMaHITHUMH 1H()OPMALIITHUMU JIKEpETaMu.

ITPHY8. CaMocCTiitHO BUBYAa€ HOBI NMUTAHHS MPUPOJTHUYUX HAyK, (I3MKH, XiMii, O10J0Tii Ta METOIUKH
HaBYAHHS MPUPOJHMYUX HAyK, (isukum, Ximii, Oionorii 3a pi3HOMAHITHUMH 1H(POPMALIHHUMH
JDKepeslaMH.

IPHYY. ®opmye B yuHIB OCHOBH I[1JIICHOI IPUPOTHUYO-HAYKOBOT KAPTUHU CBITY 4epe3 MIKIIpEeIMETHI
3B’s13kM (pi3ukm, Ximii, 6ioJorii, reorpadii, BIMOBIIHO JO BUMOT JIEPKABHOTO CTaHIAPTY 3 OCBITHBOI
rany3i «lIpupomo3HaBcTBOY.

IMPHY10. 3acTocoBye MeTOAM HAaBYAHHS MPUPOJIO3HABCTBA, METOJMKY CHUCTEMAaTH3allli 3HaHb PO
npupoay, To3aypouHi (OpMH oOpraHizamii HaBYaHHS MNPUPOJO3HABCTBA, 3aCO0M HAaBYAHHA
IPUPOZ03HABCTBA.

Komymnikanis:



ITPHK1. Bosnonie ocHoBamMH NpodeciiiHOi MOBIEHHEBOT KYJIbTYpU MPU HABYAHHI MPUPOTHUYUUX
HayK, XiMii, B IIKOJI.

IPHK?2. IosicHroe haxiBIpsiM i He (axiBIIM CTPATETIIO CTAIOTO PO3BHUTKY JIFOJCTBA Ta
€KOJIOTT1YHOT 0€3MeKH 1 IUIAXHU BUPIIIEHHS IN100aJIbHUX MPOOIIEM JIF0ICTBA
ABTOHOMIf i BigmoBizajJbHiCTL

ITPHAL1. YcBinomioe comiaibHy 3HaUYIIiCTh MaiOYyTHBOI mpodecii, chopmoBaHicTh
MOTHBAIIII0 3/11HCHEHHS PpodeciHHOI MIIBbHOCTI.

ITPHAZ2. BianoBilanbHO CTaBUTHCS /10 3a0€3MEeUeHHs] OXOPOHH KUTTS 1 3JI0POB’Sl yUHIB Y
OCBITHHOMY IIPOIIEC] Ta MO3ayPOUHIN JiSIBHOCTI.

VY pe3ynbpTari BUBYCHHS HAaBYAJIbHOT IUCIUILIIHU CTYJCHT OBUHEH 3HATU: TEXHIKY Ta METOAMUKY
MIITOTOBKK Ta MPOBEJEHHS XIMIYHOTO €KCTIEPHMEHTY B IIKOJII; CrenrdidHi 3aKOHOMIPHOCTI TPOIIECY
HaBYaHHS XiMii B IIIKOJIi; METOAMKY PO3B’3yBaHHS €KCIIEPUMEHTAIbHUX 33]]a4 MIKUIBHOTO KYpCy XiMii;
oOJagHaHHS IIKUTBHOTO KaOiHeTy Ximii; BMITH: 3aCTOCOBYBAaTH XIMIYHHA EKCIEPUMEHT SK
cnenudiyHUi METOJ BMBUYEHHS XiMii; palioHaNbHO 1 €()EeKTUBHO BUKOPMCTOBYBATH HasiBHE B IIKOJI
HaBUYaJibHE OOJIaJIHAHHS, BIIOMpATH HEOOXigHI 3acO0M HAaBUAaHHS JI0 YPOKY; O€3MEeYHO IpaIffoBaTH 3
XIMIYHUMH pEaKTUBAMH Ta XIMIYHMM OOJIaJJHAHHSM IIiJl Yyac MPOBEACHHS XIMIYHOTO €KCHEPUMEHTY B
LIKOJI.

3. IIporpama HaBYaJIbHOI TUCIUTLTIHI
3micToBuii Mmoayab 1 Texnika Ximiunozo ekcnepumenmy 6 WKiIbHOMY Kypci Ximil

Ximiunuii ekcnepumenm 6 wiKoJi, 020 munu i 0CoO1UBOCMI 3ACMOCYBAHHA
1 XiMIYHMH eKCIIEpUMEHT K JDKepeno TMi3HaHHA 1 3aci0 BuxoBaHHA. Bumm ximiuHOTrO

BUKOHAHHS XIMIYHOTO ekcnepuMeHTy. OO0B'sI3kM J1TabopaHTa B MIATOTOBI 1 MPOBEICHHI

excriepuMenTy. [liiroToBka XiMIYHOTO €KCIepUMEHTY BuUKIagadeM. [liAroroBka y4HIB 0




XIMIYHOrO ekcrepuMeHTy. TexHosoris aemoHcTpauiil. BukoHaHHs J1abopaTOpHUX TOCIIJIB.
[lpoBeneHHsT TPaKTUYHUX poOIT. PimeHHA eKcepuMEHTANbHUX 3aBJaHb. Y ABHHUH
EKCIepUMEHT. XIMIYHUH EKCIIEPUMEHT B MPOOJIEMHOMY HaBYaHHI. XIMIYHHH E€KCIIEPUMEHT 1
TeXHIYHI 3acoOu HaByaHHA. . Kiacudikaiis eKCepUMEHTalIbHHUX YMiHb 1 HaBUYOK. Poib
CIIOCTEPEXKEHHA B Mpolieci (pOpMyBaHHS EKCIEPUMEHTAIbHUX YMIHb 1 HaBMYOK. MeToauka
dbopMyBaHHS 1 YIOCKOHAJIICHHS EKCIIEPUMEHTAILHUX YMIiHb 1 HaBUYOK. JludepeHiiiioBaHmii
miaxiza 1o GopMyBaHHS €KCIEPUMEHTANIBHUX YMiHb 1 HaBHYOK. KOHTpoJb 1 001K
EKCTIEpUMEHTAIbHUX YMiHb 1 HABHYOK.

HIxinvnuii kabinem ximii

TumnoBe MoJ0KeHHsI PO HaBYaIbHI KaOIHETH 3arajJbHOOCBITHIX HAaBUAJbHUX 3aKjaaiB. Bumorn
0 TIpUMIleHHa KaliHeTy XiMmii Ta mabopantcekoi. Odopmienns kabinery ximii. Ilepemix
2 peakTuBiB Ta oOnagHaHHA. [IpaBmma 30epiraHHsS XIMIYHHUX peakTHBIB. KepiBHHUIITBO
HaBYAJILHUM KabineToMm. O00B’s13ku abopanTa. TexHika 6e3neku ma npaguia nOBOOIHCEHHA y
Kabinemi ximii. [HCTpyKTUBHI Martepianu 3 TexHikm Oesrneku. Hamanus mepmoi MemuyHOT
JIOTIOMOTH.

Buxopucmanna mexuiunux 3aco0ie Ha6YaHHA HA YPOKAX XIMIT
3 XiMiuHUHM eKCIIEPUMEHT B YMOBax MoJiepHi3allii mkonu. TexHiuHi 3aco0u HaBYaHHS B Cy4acHiN
mikoii. Lludposi naboparopii. Intepuer pecypeu. JluctaHiiHUI XIMIYHUI €KCIIEPUMEHT.

3micTroBuid MOayJIb 2. Memoouka npoeedenns XimiuHo20 eKCnepumeHmy 6 UWKiL1bHOMY
Kypci Ximii

Texnixa i memoouka WKIIbHOZ0 XIMIYHO20 EKCHEPpUMEHNYy 6 WKOJAL 3a Rnpozpamoro
0a306020 piens

Texnika 1 MeTOAWKA IIKUIBHOTO XIMIYHOTO €KCIIEPUMEHTY IIilYac BUBYEHHS TEMHU
«ITouaTkoBi XiMiuHI TOHATTS». TeXHIKA 1 METOIMKA IIKUIPHOTO XIMIYHOTO EKCIEPUMEHTY
miquac BuBYeHHS TeMu «[IpocTi pedoBMHM MeTanu 1 HemeTanw». TexHika 1 MeToauKa
1 HIKITBHOTO ~ XIMIYHOTO — €KCIEPUMEHTY Mmigyac BHBUEHHS TemMH «OCHOBHI KJIacu
HEOPraHIYHUX CHONYK». TexHika i MeTOIWKa MIKIJIBHOTO XIMIYHOTO EKCHEpUMEHTY IIi4ac
BUBUCHHSI TeMu «llepioguyHuii 3aKkoH 1 mepioguyHa cucTema XiMiuHux enemeHTiB J[. L
MenneneeBa. bynoBa aroma». TexHika i METOAMKAa IIKUJIBHOIO XIMIYHOTO EKCIIEPUMEHTY
migyac BuBYeHHA TemMu «Po3umHm». TexHika 1 METOOMKA IIKUIBHOTO XIMIYHOTO
EKCIIEPUMEHTY Iiyac BUBYCHHS TemH «XiMiuHI peakilii». TexHika i METOJHMKAa IIKUILHOTO
XIMIYHOTO €KCIIEPUMEHTY i 4ac BUBYCHHS TeMH «HalBaX MBIl OpraHivyHi CIIOIYKH.

Texnika i memoouka WKiIbHO20 XIMIUHO20 eKChepUMEHny 3 Kypcy HeOop2aHiuHoi Ximii
Texnika 1 MeTOAMKA MIKUIBHOTO XIMIYHOTO EKCIIEPUMEHTY TiJ] 4Yac BUBYCHHS TEMH

2 «Hemeraniuni enemeHTH Ta ixHI crnoiaykw». OcoOaMBOCTI  HPOBEIAEHHS  XIMIYHOTO
eKCHepUMEHTy B Kiacax pi3Horo mnpodimo. TexHika 1 MeTOAMKAa IIKUIBHOTO XIMIYHOTO
eKCIepUMEHTY Tig4ac BHBUEHHS Temu «MertamiuHi eJleMeHTH Ta ix CTIOJTYKI».

Oco06sMBOCTI MPOBEACHHS XIMIYHOIO €KCIIEPUMEHTY B KJIacax Pi3HOrO Mpogiiro.

Texnika i memooOuKka WKiIbHO20 XIMIYHO20 eKCnepumMenmy 3 Kypcy op2aHiuHoi Ximii
[TocTaHOBKa TEMOHCTPAIIMHOTO 1 JA00OPATOPHOTO EKCIIEPUMEHTY 3 OpraHigHOi XiMii 1
METOJIMYHI BUMOTH JI0 TIPOBEACHHS TOCiAiB. TexHika i MeTOIMKA MIKITFHOTO XIMIYHOTO

3 EKCIIEPUMEHTY i J9ac BUBYCHHS BYTJIEBOAHIB. TeXHiKa 1 METOIMKA MIKUIBHOTO XIMIYHOTO
eKCIePUMEHTY IIiJl 4Yac BUBYCHHS OKCUT€HOBMICHHX OpPraHIYHUX CIONYK. TexHika i
METOAMKA MIKIIBHOTO XIMIYHOTO €KCTIEPUMEHTY i 49ac BUBYCHHS HITPOTCHOBMICHUX
opraniyHux  cmoysiyk. OcoOiMBOCTI  XIMIYHOTO  €KCIIEPHUMEHTY IiJl 4Yac BHBYCHHA
OpPraHiYHUX CIIOJYK B NPOQUIBHUX Kiacax.

Texnika i memoouka wWKiibH020 XIMIYHO20 eKCREPUMEHNLY 6 NO3AKAACHIN POOOmi 3 Ximii
[lpaBuia Ta MeETOAMKA TIIOCTAHOBKM IIIKaBUX JOCHIAIB Ha Yypokax ximii. Metoauka
4 BUKOPUCTAHHS IIKaBUX JOCIIAIB B IMO3aKJIacHIM poOoti 3 Ximii. I1igbip 1 oBONOIIHHS
npuifoMaMu €KCIIepUMEHTaIbHOI poOOTH MiJl Yac MPOBEACHHS XIMIYHUX JOCIHI/IB B
no3akiacHiit poooti. Po3pobka cieHapiiB Ta MOAeIOBaHHS (DPArMeHTIB MO3aKIACHUX

3aX0/iB 13 3aCTOCYBaHHSM IIKaBUX JOCIHIJIB.
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KTYpPa HABYAJIbHOI JUCIHUITIHU
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Monayas 1.

3microBHui MoayJb 1. Texuika Ximiuno2o ekcnepumenmy 6

WKITbHOMY KypCl Ximii

Tema 1. XimMiuHUH €KCIIEPUMEHT
B  IIKOJi, Horo Tumd 1
0COOJIMBOCTI 3aCTOCYBaHHS

10

2

1

6

Tema 2 Opranizaiisi MKUTBHOTO
XIMIYHOTO EKCTICPUMEHTY:
00OB’SI3KM BUUTENS, YUHIB Ta
nmabopaHTa

Tema 3. lkiipHuNi KaOiHET
ximil

Tema 4. TexHika 1 METOAUKA
MIPOBE/ICHHS IEMOHCTPAIiITHOTO
Ta YYHIBCHKOI'O €KCIIEPUMEHTY

16

Tema 5. Buxopucranns
TEXHIYHUX 3ac001B HABYAHHS Ha
ypokax Ximii

Pazom 3a 3micmosnHum
Mmooynem 1

42

10

4

28

Monayas 2.

Memoouxa nposedennsa XimiuHo20 eKcnepumenmy 6 WKiIbHOMY Kypci Ximil

Tema 6. TexHika 1 MeTOIHKa
MIKIJILHOTO XIMIYHOT'O
EKCIIEPUMEHTY B IIKOJI 3a
mporpamMoro 0a30BOTr0 PiBHSA

16

2

4

10

Tema 7. Texuika 1 MeTOIMKa
MIKITBHOTO XIMIYHOT'O
EKCIIEPUMEHTY 3 Kypcy
HEOpraHiyHoi Ximii

18

11

Tema 8. Texuika 1 MeTOaHKA
MIKIJILHOTO XIMIYHOT'O
EKCIIEPUMEHTY 3 KypCy
OpraHiyHoi XiMii

10

Tema 9. TexHika 1 MeTOIHKa
MIKIJTBEHOTO XIMIYHOT'O
SKCIIEPUMEHTY B IMO3aKJIaCHIN
po6oTI 3 Ximii

Tema 10. XimMiuHMUI
eKCIIEPUMEHT B yMOBax
MozepHizamii 1mkonu. TexHiuHi
3aco0M HaBYaHHSI B CydYacHid
mkoini. Iludposi maboparopii.
Intepuer pecypcu. XimiuHui
EKCIEPUMEHT B yMOBax

12

10




MUCTAHIIMHOTO HaBYaHHS.

Pazom 3a 3micmoenum |63 |6 |12 4 |41
Mmooynem 2

Ycboro roaun 105 |16 | 16 4 |69

5. Temu ceMiHAPCHKHX 3aHATH

HaBuansHOMO niporpaMoro He nependayeHo MPOBEICHHS CEMIHAPCHKUX 3aHATh
6. TeMu NpakTHYHHUX 3aHATH (He MependavYeHo)

HaBuansHOMO TIporpaMoro He riependadeHo MPOBENCHHS MPAKTUIHUX 3aHSThH
7. Temn 1200pATOPHUX 3aHATH

Ne 3/ HasBa temu Kinekicts

TOIMH

1 XiMIYHUHN €KCIIEPUMEHT B IIKOJ1, Oro TUIH 1 0COOIMBOCTI 3aCTOCYBAaHHS 1

3 Texnika Oe3meKky Ta nMpaBuUiia MOBOKEHHS y KaOiHeTI Ximii 1

4 TexHika 1 METOIWKA TIPOBSACHHS JEMOHCTPAIlIMHOIO Ta YYHIBCHKOTO | 2
EKCIIEPUMEHTY

5 TexHika 1 MeTOOUKA IIKUIBHOIO XIMIYHOTO €KCIEpUMEHTy B IIKoiui 3a |4
MporpaMor0 0a30BOr0 pPiBHS

6 TexHika 1 MeETOJMKA IIKUIBHOTO XIMIYHOTO €KCIIEPHUMEHTY 3 Kypcy | 4
HEOpraHIvYHO1 XiMii

7 TexHika 1 MeTOAWKA MIKUIBHOTO XIMIYHOTO €KCIEPUMEHTY 3 Kypey | 2
OpraHiuHoi XiMil

10 Texuiuni 3aco0u HaBuaHHs B cydyacHii mkomi. Ludposi maboparopii. [arepuer | 2
pecypcu. XiMiYHHN €KCTIEPUMEHT B YMOBAX JUCTAHIIHHOTO HABUAHHS.

Bcroro 16 rox.

8. Cawmocriiina po6ora

Tema 1. Ximiunuii ekCiepuMeHT B MIKOJI, HOTO TUIH i 0COGIMBOCTI 3aCTOCYBaHHS

Tema 3. UlkinpHuit kabineT Ximii

Tema 4. Texuika Ge3neku Ta npaBuia MOBOJKEHHs y KaOiHeTi Ximii

eclloc)Ner]Neop)

Tema 5. BukopucTanHs TeXHIYHUX 3aC00iB HABYAHHA HA YpOKax Ximil

Tema 6. Texnika i MeTOAUKA IIKITLHOIO XiMiYHOTO €KCIIEPUMEHTY B LIKOJI 3a 10
nporpamoro 6a30BOTO PiBHS

Tema 7. Texuika i METOAMKA IIKIIBHOTO XiMIYHOIO €KCIEPUMEHTY 3 KypCy 11
HEOPTraHIYHOT XiMii

Tema 8. Texuika i METOAMKA IIKIIBHOTO XiMiYHOIO €KCHEPUMEHTY 3 KypCy 5
OopraHivyHO1 XiMii

Tema 9. Texnika i MeTOaMKA MIKITEHOTO XiMi9HOTO €KCIIEPUMEHTY B MO3aKJIACHIH 5
po6oTi 3 Ximii

Tema 10. XimiuHU# eKCIEpUMEHT B yMOBaxX MoJiepHi3auii mkoau. TexHiuHi 3acoou 10
HaBYaHHs B cyyacHii mkoii. [ugposi nadoparopii. [HTepHeT pecypeu. XimiuHui
€KCIIEPUMEHT B YMOBAX JUCTAHIIHOTO HABUAHHS.

Pazom 69

9. IHANUBIAYAJIbHI 3ABJJAHHS

1. CrpykTypa OisUTBHOCTI BYHTENS B TPOLIECI MPOBEACHHS JEMOHCTPAIIMHOTO XiMIYHOTO
EKCIIEPUMEHTY.

2. HopmatuBHI HOKYMEHTH, IO PETIaMEHTYIOTh OOnajaHaHHS KaOiHeTiB xiMmii. OcoOIMBOCTI




oOnanHaHHA KaOiHETy XiMii.

3. Iudposi 3acobu HaBYAHHS I MPOBEICHHS MIKUIBHOTO XIMIYHOTO €KCIIEPUMEHTY

4. Tlporpamne 3a0e3nedeHHs IS MPOBEACHHS «BIPTyalIbHUX» J1a00OpATOPHUX POOIT.

5. Opranizamis  HaBYAJIbHO-TII3HABAIBHOL TISUTBHOCTI  y4YHIB 3 BHKOPHUCTAHHSIM
JOCTITHUIIBKOTO XIMIYHOTO €KCTIEPHMEHTY.

6. JlomamHii XiMIYHHI €KCIIEPUMEHT.

7. @opMmyBaHHS MOHATTS MPO XIMIYHY PEAKIIiIO IPH BUBYEHHI HEOPraHi4HOI XiMil.

8. ®dopMyBaHHS MMOHATTS MMPO XIMIYHY PEAKIII0 IPY BUBYCHHI OpraHigHOT XiMii.

9. OpranizaniiiHo-ieJaroriydi yMOBH BUKOPUCTAHHS TPYNOBOI HABYAJILHOI JiSUTBHOCTI YYHIB Ha
3aHATTAX 3 XiMii.

10. Meronuka BUKOPUCTAHHS XIMIYHOTO €KCIIEPUMEHTY SIK 3aC00Y CTBOPEHHS MPOOIEMHUX
CUTYaIlIH.

11. CtumynioBaHHS TMi3HABAJBHOTO 1HTEpPECY Y4YHIB 1O XiMmil 3a JOTOMOTOIO XiMIYHOTO
CKCIIEPUMEHTY.

12. OmopHi KOHCTEKTH fK 3aci® (GopMyBaHHS Ta PO3BUTKY €KCIEPUMEHTAJIBHUX yYMiHb Ta
HABUYOK YYHIB Ha YpPOKax Ximii.

13. Metoauka ¢popMyBaHHS Ta YIOCKOHAJIICHHS €KCIIEPUMEHTAIBHUX YMiHb Ta HABUYOK YYHIB.

14. ludepenuiiioBanuil miaxia A0 GOpMyBaHHS €KCIIEPUMEHTAJIbHUX YMiHb Ta HaBUYOK YYHIB
M Yac BUBYEHHS XiMil.

15. Metoauka BUKOHAHHS MIKITEHOTO XIMIYHOTO €KCIIEPUMEHTY 3 MaJIOIO KUTBKICTIO PEYOBHH.

16. Meroauka MiATOTOBKH YYHIB /IO YYaCTi B MPAKTHYHOMY TYpi OJIIMITIaJ 3 XiMii.

10. METOA HABYAHHS

— MemooOu nizHaHHA: aOCTparyBaHHsI, 1/eaji3allis, y3arajJbHEHHS 1 CHCTEMaTu3allis 3HaHb,
pOoOJIEMHO-TIOITYKOBUH, MOZENIOBaHHS (Di3WYHMX SIBHII 1 MPOLIECIB HA JIEKIIISAX; aKTyalli3alis OMOPHUX
3HaHb Ta MOCIIIIOBHE BUKOHAHHS BU3HAYEHOT CUCTEMH 3aBJaHb Ha NMPAKTUYHUX 3aHATTSIX; 1HAUBITyaIbHE
0OTOBOPEHHS CKIIQIHHUX JUISI 3aCBOEHHS CTYJACHTAMH TCOPCTHYHUX IMHUTAHb Ta 1HIWBITyaTbHUX 3aBIaHb
KypCy Ha KOHCYJbTAIlisX;

— Memoou ynpaeninHs: MOHITOPUHT PIiBHIB copMOBaHOCTI (MOTHBAIil — TpodeciiHoi,
HABYAJIbHO-TI13HABAJIbHOI, COIIANbHOI 1HTeHCH]iKallii, YTUIITApHOI; 3aCBOEHHS — TIUOMHA, MILHICTH,
CHUCTEMHICTh 3HaHb, YCIIIIHICTh BUBYEHHS JUCHUIUIIHA; HAyKOBOTO CBITOTISAY — (yHIAMEHTAIBHOCTI,
IHTErpPOBAHOCTI 1 TEXHOJIOTTYHOCTI 3HAHb 3 AUCLMUILIIHYU TOIIO) — A1arHOCTHUKA, aHANI3, KOPUTYBaHHSI.

11. METOAN KOHTPOJIIO

3arajbHa CHCTEMA OLIHIOBAHHSA

e ———— Ayoumopna i camocmitina poooma — 100 b6anis

Buxonanns ecix 3(16061Hb, BU3HAYEHUX HA ﬂa6opam0pﬂux

YMOBH IiICYMKOBOr0 KOHTPOJIIO
3anHAmMms

Buau koHTpOIIO:

TlomoyHuti KOoHMpObL, MOOYIbHUL KOHMPOJIb, NIOCYMKOSUL KOHMPOLb

[loToynuii KOHTpPOJIb (TECTOBUH KOHTPOJb 3HaHb, (poHTambHA Oecifa; ONUTYBaHHS)
31HCHIOETHCS M1 Yac MPOBEACHHS JIEKIIHHUX, JJa0OpaTOpPHUX, Ma€ HA METI NIEPEBIPKY 3HAHb CTYJICHTIB 3
OKPEMHUX T€M HaBYAJIbHOI JUCITUILUTIHYU Ta PIBHA iX MiATOTOBICHOCTI 10 BUKOHAHHS KOHKPETHOI pOOOTH.

MonyiabHUN KOHTPOJIb MPOBOAUTHCS Ha IM1JICTaBl OLIHIOBAHHS PE3yJIbTATiB 3HaHb CTYACHTIB MiCIIA
BHUBUYCHHSI MaTepiady MOAYJS 3 METOIO MEPEBIPKH PO3YMIHHS Ta 3aCBOEHHS TMEBHOTO Martepiany (Temu),
BUPOOJICHHSI HAaBUYOK MPOBEJICHHS EKCIIEPUMEHTY, BMIHHS BHpIIIYBaTH KOHKPETHI CHUTYyaTHUBHI 3ajadi,
CaMOCTIHHO OIpaIbOBYBAaTH TEKCTH, 3JJaTHOCTI OCMHUCIIOBATH 3MICT JaHOI YaCTUHH AUCIUIUIIHHU, YMIHHS
ny0JIIYHO YM MUCBMOBO NOJATH NIEBHUI MaTepial.

dopMa MmiICYyMKOBOT'O KOHTPOJTIO: 3aumiK. [ligcymMKoBa KUIBKICTh OajiB 3 NUCHMIUIIHA (MaKCUMyM
100 GaniB) BU3HAYAEThCS K CyMa OajiB: MOTOYHOTO, MOJIYJILHOTO KOHTPOJIIO T4 CAMOCTIHHOI POOOTH.
Kinyesuii pezynomam oOUUCITIOETHCS SIK CyMapHUIA 0aJl 32 BC1 MOAYJII (JTi€ CUCTeMa HAaKOITMYCHHs OatiB). 3alik
BUCTABIISIETHCA 32 pe3ylbTaTaMu poOOTH CTYIEHTa BIPOAOBXK YCHOI'O CEMECTpy. YCiM CTyAEHTaMm, SKi
MOBHICTIO BUKOHAJIM HABYAJIBHHUM TIJIaH 1 TIO3UTUBHO aTECTOBAHI 3 1€l JUCIUIUTIHYU 32 KPEAUTHO-




TpaHC(EpHOI HAKOMUYYBAJIBHOIO cUcTeMoro (HaOpamu He Menme 60 % in 100 6ani), cymapHuit
pe3yIbTaT CEMECTPOBOIO KOHTPOJIIO B 0ajax Ta OILIHKHU 3a HAIllOHAIBHOK IIKAJIOK (BIAMIHHO, 100pE,
3a710BUIbHO), 3a mKano €KTC — mizcyMKn ceMecTpoBOrO KOHTPOJIO 3aHOCUTHCS Y BimomicTs 00Ky
YCHIITHOCTI, 3aJIKOBY KHFDKKY CTYyICHTa. 3aroBHEHa Ta oQopMieHa BiJOMICTh OOJIKY YCHIIIHOCTI
MIOBEPTAETHCS Y ICKaHAT y BU3HAYEHUH TepMiH 0COOMCTO BUKJIaaueM. Y BUIAAKY OTPUMaHHs MeHIe 60
oanis (FX,F B €KTC) 3a pe3ynpraTaMu CEMECTPOBOIO KOHTPOJIIO, CTYAEHT OOOB’S3KOBO 3IIMCHIOE
nepecKiIaiaHHs I JTiKBiAanii akagemM3a0oproBaHOCTI.

Pe3ynbrat HaBUaHHS CTYAEHTIB, 3100yTl NUIIXOM HehOpMaJIbHOI Ta/ab0 iH(HOPMaIBHOI OCBITH,
BU3HAIOTHCS BIMMOBIAHO 10 [lojoXeHHS Mpo BU3HAHHS pE3yabTaTiB HaBYaHHS, OTPUMAHUX Y
dopmanbHiii, HepopmanbHili Ta/abo iH(opmanbHi ocBiTI y LleHTpambHOYKpaiHCEKOMY NEp:KaBHOMY
MeJarorivHOMy  yHiBepcuTeTi iMeHi Bomomumupa BuHHMYEHKAa NIIDISXOM Bamigarmii. 3a HAasBHOCTI
ceprudikata, B SIKOMY 3a3Hau€Ha TeMa, IO CIIBMNAJa€ 3 MPOrpaMol0 AUCHHUIUIIHH, 3400yTi
KOMIIETEHTHOCTI, CTY/ICHTY MOXKYTh II€pe3apaxoByBaTUCh OKPEMI TEMH MOJIYJIS.

[anuBigyanpHa HaykoBa poOOTa CTYJAEHTIB NPW BHBYCHHI JUCIUIUIIHUA OLIHIOETHCSA Big 0 mo 10
OaniB. baim BUCTaBISAIOTHCS 32 HACTYITHOKO IIKajo: - 10 6amiB JOAAIOTECSA y4acTh Y MIKBY3iBCHKHUX 1
MDKHApOJAHUX HAYKOBUX CTYIEHTCHKUX KOH(EpEHLIsX 3 MyOsiKali€r cTarTi; - 8 0amiB 10Aal0ThCs
y4acTh y CTYIEHTCHKUX HAYKOBHX KOH(EPEHIIAX 3 MyOJiKaIi€ero cTaTTi; - 5 0aliB 10al0THCS 33 y4acTh
Ta MDKBY3IBCHKUX 1 MIDKHAPOJHUX HAYKOBUX CTYACHTCHKUX KOH(EpeHILisX 3 myOiikaiieto 1e3; - 3 0anu
JIOAAIOTHCSA 32 Y9aCcTh Y CTYICHTCHKUX HayKOBUX KOH(EPEHINAX 3 MyOJiKaIliero Te3; - 2 0anu J0Jat0ThCs
3a BUTOTOBJICHHSI Ha Kadeapax cxeM, TabJIUIb Ta BiI€OPUIbMIB — 3 ypaxyBaHHIM BaKJIMBOCTI BUKOHAHOI
pobotu; - 1 Ganm mojgaeThes 3a HaMMCaHHA pedepaTy A0 TeMHU Tolo. MakcumaiabHa KUTBKICTh 0amiB, sSIKY
CTYJEHT MOe HaOpaTu 3a iHAUBIAYyalTbHY pOOOTY MPOTATOM OJHOTO HABYAILHOTO CEMECTPY CTAaHOBUTH
10 GaniB Ta JOAAETHCS JO TOTOYHOI CEMECTPOBOI OIIHKH.

IloTouHe TecTyBaHHs Ta caMoOcCTiiiHa po0oTa
3MicToBHMI MOIYIH 1 3MiCTOBHHIA MOYIb 2
T1 | T2 T3 T4 T5 T6 | T7 | T8 T9 IHP
Cyma
10 | 10 10 10 10 10 |10 |10 10 10 100
IIxaja ouninoBanusa: Hanionaianbna Ta ECTS
Cyma 6auiB 3a Bci Oui
.. LIHKa . :
BUJIM HABYaJIBHOT ECTS OriHKa 3a HAIlIOHAJIBHOKO IITKAJIO0
JUSITBHOCTI
90 - 100 A BIIMIHHO
82-89 B nobpe
74-81 C
64-73 D 3a0BLJIBHO
60-63 E
35-59 FX HE3aJI0BUIHHO 3 MOKJIMBICTIO TOBTOPHOTO CKJIAJaHHS
0-34 = HE3aJI0BUIBHO 3 O60B’$[3KOBI/IM. IIOBTOPHHUM BUBYECHHIM
JUCIUILTIHA

12. Cniucok peKoMeHI0BaHOl JIiTepaTypu

S!CHOBHa

1. . T'paboBuit A. K. Teoperuxo-mMeToAMyHi 3acajyd HABYAJIBHOTO XIMIYHOTO EKCHEPUMEHTY B
3arajbHOOCBITHIX HaBuUaJbHMX 3aknanax. Monorpadis / A. K. I'paGosuii. Uepkacu: HHY imeni
bornana XMensHunekoro, 2012. —376 c.
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Bix. YHY imeni bornana Xmensauunkoro, 2009. 228 c.



3. I'paboBuit A.K. Metoauka 1 TexHIKa JEMOHCTPAIIHHOIO XIMIYHOTO EKCHEPUMEHTY Yy
3arajlbHOOCBITHIX HaBYaJbHMX 3aknanax. [lociOonuk mis BumtemB / A.K. I'paGoBuii. Uepkacu :
Beptukans, 2006. 144 c. 3.
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benukoB A.A. DkcniepuMeHT Ha ypokax xumud. K.: Pax. mk., 1988. 150 c.
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3. bypunceka H.M., Bemmuko JI.I1. Buxmananns ximii y 10-11 kmacax 3araqbHOOCBITHIX
HABYAJIBHUX 3aKi1aaiB: MeToauuanii nociOuuk it punteni. K.: Ipmine: [lepyn, 2002. 240 c.

4. T'pabeukwuii A.A., Hazaposa T.C. Ka6iner ximii. - K.: Pag. mk., 1982. - 160 c.
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5. Hpo6oupkmii A.C., lmyxnep FHO.I'. Tlpunaau niast AeMoHCTpyBaHHS AOCHiaiB 3 Ximii. K.:
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6. 3yea M.B., NBanosa P.I. CoBeplilieHCTBOBaHUE
OopraHu3anuy y4eOHOM JesSTeNbHOCTHIIKOIBHUKOB Ha ypokax Xumu. - M.: [IpocBenienue,
1989. 160 c.

7. Hazaposa T.C., I'paGenxuit A.A., JlaBpoBa B.. Xumuueckuil sKkcriepuMeHT B miKoje. M.:
[Ipocsemenue, 1987. 240 c.
8. OO0mmasa METOAMKa OOYJYCHUS XUMHH. YyebHo-
BOCITUTATEIbHBIN npouecc  /Ilox. pen.JI.A.llgetkoBa. - M.: Ilpocsemienue, 1982. -
223 c.
9. TMonocun B.C., Ilpokonenko B.I'. TIpakTHKyM IO METOAMKE TMPETOAAaBaHUS XUMHU. M.:
ITpocsemenue, 1989. 224 c.
10. [paktuyni pobotu 3 ximii. HaBu. mociOnuk mist yunis 8-11 k. cepen. mk. /1.1.bazenroxk,
H.M.Bbypunceka, JI.IL.Bennuko, JI. A.JIunosa. - K.: OcBita, 1994. - 224 c.
11. [iBeTkoB JI.A. DxcriepuMeHT 1o opranmdeckoit xumuu. M.: [Ipocsemenue, 1978. 288 c.
12. YeptkoB N.H., fxy6os [1.H. XuMudeckuii eKCIEpUMEHT C MaJbIM KOJIUYECTBOM PEaKTUBOB. M.:
IIpoceemenne, 1989. 191 c.
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Ta 00JIaJHAHHS JIJI HaBYaIbHUX KaOiHeTiB 1 STEM-mabopaTopiit
4.  Odiuiitauii caiitr Buptyna6d. URL: http://www.virtulab.net/
5. Odiuiiinwmii caiir ChemCollective. URL: https://chemcollective.oli.cmu.edu/
6.  Odimiitauii caitr Online Labs. URL: http://www.olabs.edu.in/
7. Odiuiitnnii caiit PhET InTepakTuBHI cuMynsnii 3 NpUpoIHMYMX Hayk Ta MaremaTtukd. URL:

https://phet.colorado.edu/uk/
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