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HOSCHIOBAJIBHA 3AIIMCKA

XiMig SK MPUPONHWYA HayKa € YaCTHHOIO AYXOBHOI 1 MarepiasbHOi KYNBTYpH JIIOACTBA, a XIMI4HA OCBITa —
HEBIJOKPEMHUM CKJIQJIHUKOM 3arajibHOi KYJIETYPH OCOOHMCTOCTI, SIKa JKMBE, HABYAETHCH, MTPAIFOE, TBOPUTH B yMOBaX
BUKOPUCTAHHS BUCOKHUX TEXHOJIOTIHM i HOBITHIX MaTepiamiB, 3MyIlIeHa MPOTUCTOSTH €KOJIOTIYHUM PU3UKaM, 3a3HA€
pi3HOOIUHMX YIUIMBIB iH(poOpMarii. XiMi4HI 3HAHHS, 3400yTi YYHSIMH B OCHOBHIM IIKOJi, CTBOPIOIOTH MiATPYHTS
PEaTICTUYIHOTO CTABJICHHS J0 HABKOJUITHLOTO CBITY, B TKOMY 3HA9HE MiCIIE MTOCIA€ B3a€MO/IIS JTIONUHU 1 PEYOBUHH,
CIIPUSIIOTH  PO3KPUTTIO TAEMHHIb JKMBOTO dUepe3 IM3HAHHSA TMPOIECIB JKUTTEMISUIBHOCTI OpraHi3MiB Ha
MOJIEKYJISIPHOMY DiBHI.

HaBuanHs XiMmii B OCHOBHIH MIKOJ CHpPSMOBYETbCS Ha JOCSTHEHHS Memu 0a3060i 3azanvHoi cepeonbol
oceimu, sKa TONATAaE y PO3BUTKY W coliamizamii 0coOUCTOCTI y4HIB, (QopMyBaHHI TXHBOI HaIliOHATBHOI
CaMOCBIIOMOCTI, 3arajbHOi KyJIBTYypH, CBITOTNIIOHUX OPIEHTHPIB, €KOJOTIYHOTO CTWIIF0 MHCJICHHS 1 TOBEIIHKH,
TBOPYMX 3Ai0HOCTEH, MOCHTITHUIIPKUX HABUYOK 1 HABHYOK JKUTTE3a0E3MEUCHHS, 3[]aTHOCTI JI0 CAMOPO3BHUTKY U
CaMOHaBYaHHS B yMOBAaX IMOOATbHUX 3MiH 1 BUKITUKIB.

BumyckHuK OCHOBHOI IIKOJM — 1€ MaTpioT YKpaiHw, KW 3HA€ 11 iCTOpit0; HOCIH yKpaiHCHKOI KyIbTypH, SIKUH
MOBAYKAE KYJABTYPY 1HIINX HAPOIiB; KOMIETEHTHUI MOBEIIb, IKWH BITBHO CIUIKYETHCS JEPKABHOIO MOBOIO, BOJIOZIE
TakoX PigHOK0 (y pasi BIAMIHHOCTi) W OJHIEID YW KUTbKOMAa iHO3€MHHMH MOBaMH;, Ma€ OakKaHHS 1 3AaTHICTH JIO



CaMOOCBITH; BHSBJISIE aKTUBHICTH 1 BiAMOBINANBHICTh, MiANPUEMIMBICTH W IHIIATUBHICTH y TPOMAJICHKOMY i
0cOOMCTOMY KHUTTI, Ma€ YSBICHHS IPO CBITOOYIOBY, OEpPEKHO CTAaBUTHCA 1O MOBKULIA, O€3MeYHO M JOIIIHHO
BUKOPHUCTOBYE JOCATHEHHS HAyKH 1 TEXHIKH, JOTPUMYETHCS 310POBOTO CIIOCOOY JKUTTSI.

Merta 6a30B0i 3araJibHOI CEpeHbOI OCBITH JOCATAETHCS HA OCHOBI pealtizailii OCHOBHOTO 3aBIaHHS XiMI4HOT
OCBiTH, w10 Tmosirae y (opMyBaHHI 3aco0aMU HABYAJIBLHOTO MPEAMETa KAWHOGUX [ NPeOMEemHUX
Komnemenmnocmeii. Humu 3a0e3nedyerscst (OpMyBaHHS I[IHHICHMX 1 CBITONISIAHUAX OpI€HTAIId YYHIB, IO
BU3HAYAIOTh IXHIO MIOBEIHKY B )KUTTE€BUX CUTYaIlisIX.

Brecoxk ximii y popMyBaHHS KJIIOYOBUX KOMIIETEHTHOCTEH YUHIB PO3KPUTO B TaOJHIII.

Taoanus
KoMmneTeHTHICHMI MOTEeHiaJl HABYAJIBLHOTO NpeIMeTa XiMist
KuarouoBa IIpeaMeTHHIi 3MiCT KIHOY0BOI KOMIIETEHTHOCTI i HABYAJIBLHI pecypcH A ii
KOMIIETEHTHICTh ¢dopmyBanHsn
Cninkysanns Yminusa:
Oepircashoio (i - BUKOPUCTOBYBaTH B MOBJIEHHI XIMiUHI T€PMiHH, MOHATTS, CHMBOJIH, Cy4acHY YKpaiHCBbKY
pionoio y pasi HAyKOBY TEPMIHOJIOTIIO i HOMEHKIIATYPY;
giominnocmi) - opMyITIOBaTH BiJIMIOBi/Ib HA MIOCTABJICHE 3alTUTAHHS,
M06010 - apryMEHTOBAHO OMHUCYBATHU XiJl i yMOBH POBEJCHHS XIMIYHOTO €KCIIEPUMEHTY;

- 00TOBOPIOBATH PE3YALTATH JOCIIKEHHS 1 pOOUTH BHCHOBKW;

- Oparu y4acTb B OOTOBOpPEHHI NMHUTaHb XIMIYHOTO 3MICTY, YiTKO, 3p03yMiio i oOpa3HO
BHCJIOBJIFOBATH CBOO TYMKY;

- CKJIaJIaTh YCHE i MMCHhbMOBE TMOBIIOMIICHHS Ha XIMIYHY T€MY, BUTOJIOIYBAaTH HOTO.
CraBjeHHA:

- IHYBaTH HAYKOBY YKPaiHChKY MOBY;

- KPUTUYHO CTaBUTHUCH JIO MOBIJOMIIEHb XiMiYHOTO XapaKTepy B MeiHHOMY MPOCTOPI;

- MOMYJISIPU3YBATH XiMiYHI 3HAHHSI.

HaguaJbHi pecypcu:




- MJPYYHUKHA 1 TOCIOHNWKH, HAYKOBO-TIOMYJISPHA 1 XyHOXKHS JTiTeparypa, eJIeKTpOHHI OCBITHI

pecypen;
- HaBYAJIbHI POEKTH Ta MPE3EHTYBaHHS TXHIX pe3yNbTaTiB.

Cninkysanns
IHO3eMHUMU
MOBAMU

Yminnsn:

- YUTATH ¥ pO3YMITH IHIIOMOBHI HaBYAIIBHI i HAYKOBO-TIOMYJISIPHI TEKCTH XIMIYHOTO 3MICTY;
- CTBOPIOBATH TEKCTHU TOBIOMJICHD i3 BUKOPUCTAHHSM 1HIIOMOBHHX JIKEpeT;

- YUTaTH 1HO3eMHOIO0 MOBOIO 1 TIIYMaYUTH XiMIYHY HOMEHKIIATYPY;

- TIOSICHIOBATH XIMIYHY T€PMiHOJIOTIO IHITOMOBHOTO TIOXOKEHHSI.

CraBieHHA:

- LIKaBUTHCH 1 OLIHIOBATH iH(POPMALIiIO XIMIYHOTO 3MiCTy 1HO3EMHOIO MOBOIO;

- OOroBOpIOBaTH JESKI MUTAHHS XIMIYHOIO 3MICTY 13 3alliKaBIEHUMH HOCISIMH 1HO3EMHUX
MOB.

HaguaubHi pecypceu:

- MEeZIiliH1 1 JPYKOBaHi JuKepesia iH03eMHOI0 MOBOIO.

Mamemamuuna
Komnemenmmuicmos

Yminnsn:

- 3aCTOCOBYBATH MaTeMaTU4Hi METOAN AJISl PO3B sA3yBaHHs 3aBJaHb XIMIYHOIO XapakTepy;

- BUKOPHCTOBYBAaTW JIOTiYHE MHCJICHHS, 30KpeMa, AJsl PO3B’S3yBaHHS PO3PAXYHKOBHX 1
eKCIIepUMEHTANIbHUX 3a/1ad, MPOCTOPOBY YABY Ul CKJIAAAaHHS CTPYKTypHHX (Gopmyn i
MOJIeJIEN peYOBUH;

- OymyBaru i TayMauuTH rpadikd, CXeMH, HiarpaMu, CKIaJaTH MOMAET XiMiYHHX CIIONYyK i
MPOLIECIB.

CraBjeHHA:

- YCBIIOMITIOBaTH HEOOXiJHICTP MaTeMaTHYHUX 3HaHb U1 PO3B’SA3yBaHHA HAyKOBUX 1
XIMIKO-TEXHOJIOTIYHUX MTPOOIEM.

HaguaJbHi pecypceu:




- HaBYaJbHI 3aBJIaHHS HA BUKOHAHHS OOYMCIICHb 32 XIMIYHUMHU (OPMYJaMH i PiBHSHHIMHU
peaxIii;

- IIpeJicTaBIIeHHs iH(pOpMaIlii B YUCIIOBiH U TpadivHill hopMax 3a pe3yabraTaMH XiMiYHOTO
EKCIIEPUMEHTY Ta BUKOHAHHS HABYAJIbHUX POEKTIB.

Ocnoeni
Komnemenmmuocmi
Y RpUPOOHUYUX
HayKkax i
MexXHOoN02iAX

Yminusa:

- TIOSICHIOBATH TIPUPOJIHI SBHIIA, TIPOIIECH B )KUBHUX OpTraHi3Max i TEXHOJIOTIUHI IMPOIeCH Ha
OCHOBI XIMIYHUX 3HAHb;

- (¢opMmynroBaTH, OOTOBOpIOBaTM W pO3B’s3yBaTH NpOOIEMH NPUPOTHHYO-HAYKOBOTO
XapakTepy;

- TPOBOAWTH [OCHITM 3 PEYOBMHAMH 3 ypaxyBaHHSAM iXHIX (I3HYHUX 1 XIMIYHHUX
BIIACTUBOCTEH;

- BUKOHYBATU CKCIICPUMEHTAJIbHI 3aBJaHHsI 1 MPOEKTH, BUKOPUCTOBYIOYM 3HAHHS 3 IHIIMX
MPUPOIHUYHUX TIPEIMETIB;

- BUKOPHCTOBYBATH 32 PU3HAUYEHHSIM CyJacH] PUIIaIH 1 MaTepianm;

- BU3HA4YaTy NpoOieMu JOBKIILIs, MPOMOHYBATH CIIOCOOH X PO3B’S3yBaHHS;

- IOCTII)KyBaTH MPUPOAHI 00'€KTH.

CraBJjeHHA:

- YCBiOMJIIOBaTH 3HA4YCHHA TNPUPONHUYMX HAyK JUIS TI3HAHHS MarepiallbHOTO CBITY;
HAayKOBE 3HAYCHHS OCHOBHHX MPUPOIHUYO-HAYKOBHX IIOHSATH, 3aKOHIB, TEOPiil, BHECOK
BUJIATHUX YYCHUX y PO3BUTOK MPHUPOIHUYUX HAYK;

- OIIHIOBaTH 3HAYEHHS NPUPOAHWYUX HAyK 1 TEXHOJOTIH Ui CTajoro pPO3BUTKY
CYCITIbCTBA;

- BUCIIOBIIOBATH CY[UKGHHS IIOA0 TNPUPOAHUX  SBUII 13 TMONIALY  Cy4acHOL
MPUPOJHUYO-HAYKOBOT KAPTUHHU CBITY.

HaguaasbHi pecypcu:

- HaBYaJIbHE 00JaJHAHHS 1 MaTepialin, 3aCO0M YHAOUHCHHS,




- MDKTIpEIMETHI KOHTEKCTHI 3aBIaHHS;

- iHdopmamiiiHi W aHamiTH4HI MaTepianu 3 TpoOieM CcTaHy OOBKULIA, OIIaJHOTO
BUKOPHUCTAHHS PUPOJHHUX PECYPCIB 1 CHHTETUUHUX MaTepialis;

- iH(OpMaIliHI MaTepiaan NPO CYyYacHi JOCSITHEHHs HAYKH 1 TEXHIKH.

Ingpopmauiiino-

uugpposa
KomMnemeHmHicmo

Yminusa:

- BHUKOPHCTOBYBaTH Cy4acHi MPHUCTpOi Ais mo0opy XimidHoi iH(opmamii, i oOpoOneHHs,
30epeKeHHS 1 IIepeJaBaHHs;

- CTBOpIOBATH 1H(OOPMAIIHHI MPOITYKTH XIMITHOTO 3MICTY.

CraBieHHA:

- KpUTHYHO OLIHIOBAaTH XIMiYHY 1H(opMaLito 3 pi3HUX iHPOpPMALIITHUX pecypciB;

- IOTPUMYBAaTHCh aBTOPCHKOTO MpaBa, CTUYHUX MPUHIIUITIB TIOBOKEHHS 3 iH(OopMaIi€ro;

- YCBIIOMJIIOBaTH HEOOXIAHICTh CKOJOTIYHMX METOIIB Ta 3ac00iB yTwiizamil IMu¢ppoBHX
MIPUCTPOIB.

HaguaasbHi pecypcu:

- €JICKTPOHHI OCBITHI PeCypCH;

- BIpTyaJIbHI XiMidHi JJabopatopii.

Yminna euumucs
6NPO008IHC
cumms

Yminusa:

- Oprafi3oByBaTW CaMOOCBITY 3 XiMii: BH3HauaTh MeTy, IUIaHyBaTH, IOOMparh HeoOXigHi
3aco0u;

- CTIIOCTepiraTh XiMidHI 00'€KTH Ta IPOBOIUTH XIMIYHHHA SKCTICPUMEHT;

- BUKOHYBAaTH HaBYaJIbHI MPOEKTH XIMIYHOTO i €KOJIOTTYHOTO 3MICTY.

CraBjeHHA:

- BUSIBJIATU JOINTIMBICTD 100 XIMIYHHX 3HAHb,

- IParHyTH CaMOB/IOCKOHAJICHHS;

- OCMHCIIIOBATH PE3YJBTaTH CaMOCTIHHOIO BUBYEHHS XiMii;




- PO3YMITH MEPCHEKTHBY BIACHOTO PO3BHUTKY YIPOIOBXK JKUTTS, MOB'SI3aHOTO 13 XIMIYHUMU
3HAHHAMH.

HaguaubHi pecypceu:

- MEJIiliHI JuKepela, TUIaKTHYHI 3aCO0M HaBYaHHSI.

Iniyiamuenicmo i
nionpuemaugicmeo

Yminusa:

- BHpOOJIATH BJIACHI IIHHOCTI, CTaBUTH LTI, JIATH 3aIJ1s MOCATHEHHS iX, CITMPArOYNCh Ha
XIMIYHI 3HAHHS;

- 3QJIy4aTH MapTHEPIB JI0 BUKOHAHHS CIUIBHUX MPOEKTIB 3 XiMil;

- BHUSIBJISITH 1HILIATMBHICTH 0 pOOOTH B KOMaH/i, TeHEpyBaTH i€, OpaTu BiAMOBIAAIBHICTh
3a MPUAHATTS pilleHb, BECTH MIajJor 3aIjisl JOCATHEHHS CIUTBHOI METH ITiJT Yac BUKOHAHHS
XIMIYHOTO €KCHIEPUMEHTY 1 HaBYaJIbHUX MPOEKTIB.

CraBJieHHs:

- BipuTH B cele, y BIaCHI MOXKJIBOCTI;

- BUB&KEHO CTaBUTHCA O BUOOPY MaiiOyTHHOTO HAIIPSIMY HaBYaHHS, OB’ I3aHOTO 3 XIMI€IO;
- OyTH TOTOBHMH JI0 3MiH Ta IHHOBAIIiH.

HaguaasbHi pecypcu:

- JIiTepaTypa Mpo YCHIIIHAX BHHAXITHUKIB 1 MIIPUEMIIIB;

- 3yCTpidi 3 yCHIITHUMH JOIbMHU;

- Oi3HEC-TPEHiHTH, eKCKYpCii Ha cy4yacHi HiANPUEMCTBA.

Couianvna ma
2POMAOAHCHKA
KomnemeHmHocmi

YMminns:

- CHIBIIpaIfOBaTH 3 IHIIAMH HaJ peati3alli€lo CoIiaJlbHO 3HAYYIINX IPOEKTIB, IO
nepeadavaroTh BUKOPUCTAHHS XIMIYHUX 3HAHB;

- TPALIOBATH B TPYIMi 3alliKaBICHHUX JIFONEH, CIIBIPAIIOBATH 3 IHIIMMHU TPYIIAMU, 3ay4aTu
HIMPIIY TPOMAJICHKICTB 0 PO3B’I3yBaHHS MPOOIEM 30epeKeHHS TOBKIJLIS.

CraBjieHHA:

- BUSIBJISITH HATPIOTHYHI MOYYTTS 10 YKPaiHH, JIO00B 10 MaJIOi OATHKIBITHHMY;




- TOTPUMYBATHCh 3araIbHOBU3HAHUX MOPATHHUAX MPUHIIMITIB i IHHOCTEH;

- OyTH TOTOBMMH BiJICTOIOBATH LI HPUHIIMIIH 1 IHHOCTI;

- BUSBJIATH 3alLliKaBICHICTb Y AEMOKPATUYHOMY OOJNAIITYBaHHI OTOYECHHS U €KOIOTIYHOMY
obnamTyBaHHI JOBKIJLIS;

- OIIHIOBATH HEOOXITHICTH CTaJOTO PO3BUTKY SIK TPIOPUTETy MINKHAPOIHOTO
CHiBPOOITHHUIITBA;

- IaHyBaTH PO3MAITTS TyMOK i OTVISAIIB;

- OLIHIOBaTH ¥ IIAaHYBaTH BHECOK BUAATHUX YKPAiHIIB, 30KpeMa BYEHHX-XIMIKiB, ¥y
CYCITITFHHIA PO3BHUTOK.

HapuyaasbHi pecypen:

- HaBYaJIbHI POEKTH, TPEHIHTH.

Obiznanicmo ma
CaMOBUPAINCEHHA Y

cghepi kynomypu

Yminnsn:

- BUKOPHUCTOBYBATH CY4acHI XiMiuHi 3aCO0M 1 MaTepianu JUIs BTUICHHS XYIOXKHIX i1eH i
BUSIBIICHHSI BJIaCHOI TBOPYOCTI;

- IIOSICHIOBATH B3a€MO3B’ 130K MUCTELTBA 1 XiMil.

CrasJjieHHA:

- IiHYBaTH BITYM3HSIHY 1 CBITOBY KYIBTYpPHY CHAAUINHY, A0 $KOI Halexarh Hayka i
MUCTELTBO.

HaguaasbHi pecypcu:

- TBOPH O0pPa30TBOPYOTO MUCTEITBA, MY3WUYHI U JiTepaTypHI TBOPU SK UIIOCTpAIlii 0
BHUBYCHHS XIMIYHUX SIBHIII;

- KOHTEKCTHI1 3aBIaHHS;

- CHHXPOHICTUYHA TaOIHIISL.




Ekonoziuna Yminnsa:

epamomuicme i | - yCBIIOMITIOBATH IPHYNHHO-HACTIAKOBI 3B’ SI3KU Y TIPUPOI 1 i1 MITTICHICTS;
300poge ycumms | - BUKOPUCTOBYBATH XiIMiUHI 3HAHHS JUISl TIOSICHEHHS KOPHCTI 1 IIKOAW 3M00YTKIB XiMii i
XIMIYHOI TEXHOJIOTIT /IS JTIOANHH 1 JOBKIJIIA,
- BJAINTOBYBAaTH BJIACHE MHUTTEBE CEPENOBHINE O3 INIKOAU Juis cedOe, IHIIMX JIIOACH 1
JIOBKJLJIS,;
- IOTPUMYBATHCS 3[I0POBOTO CHOCOOY KUTTS;
- 0e3MEYHO MOBOAUTHCH 13 XIMIYHUMHU CHOIYKaMH 1 MaTepiagamu B IOOYTi;
- Opatd ydacTh y peaji3aiii MpPOEKTIB, CIPSIMOBAaHUX Ha MOJIIMIICHHS CTaHy MAOBKULISI
3aBISIKA JOCSITHEHHSAM XiMIYHOT HAayKH;
- TOTPUMYBATHCS TIPABIJI €KOJIOTTYHO BUBAXKCHOT MOBEAIHKH B JIOBKIJLII.
CraBjeHHA:
- MATPUMYBATH H YTITIOBAaTH HA MPAKTHUII KOHIETIIIIO CTaJIOT0 PO3BHTKY CYCHIILCTBA;
- PO3YMITH BOXJIIUBICTh TAPMOHIHHOT B3a€MO/IIT JTFOMWHU 1 TIPUPOIIH;
- BIJIMIOBIaTIbHO W OINAJHO CTABUTHUCS JO BUKOPHCTAHHS MPHUPOIHUX PECYPCIB K JKepena
3JI0pOB’sl i TOOPOOYTY Ta OE3MEeKH JTIOIUHH i CIITBHOTH;
- OIIIHIOBAaTH EKOJIOTIYHI PU3UKHU 1 OyTH T'OTOBHM JO PO3B‘S3yBaHHSA MpPoOIEM JOBKIJIIA,
BHKOPHCTOBYIOUH 3HAHHS 3 XiMii.
HaguaubHi pecypceu:
- HaBYAJIbHI IPOCKTH;
- SIKICHI ¥ KUTbKICHI 33/1a4i €KOJIOTIYHOTO 3MICTY.

[IpenmeTHa XiMiYHA KOMIIETEHTHICTD YYHIB € CKJIQAHUKOM KITFOUOBOi KOMITETEHTHOCT] Y IPUPOIHUYHX HAYKAX i
TEXHOIOTiAX. BOMoaiHHS XiMIYHOIO KOMIIETEHTHICTIO Ha 0a30BOMY PiBHI 03HAUYA€E 3MATHICTh YYHIB MUCIUTH 1 JiSITH 3
MO3MLIHN CBITOIVISIIHUX Opi€HTalLil 1 HiIHHICHUX yCTaHOBOK, C()OPMOBAHUX y MPOIIECi HaBYaHHS XiMil.

[IpeameTHa KOMIETEHTHICTH € CKIAQJAHUM YTBOPECHHSM, OCHOBHUMH KOMIIOHEHTaMH SIKOTO € 3HAHHEBUH
(mi3HaBaNbHUHN), MOiAMBHICHWNA (MTOBENIHKOBMK) 1 I[HHICHMNA (MOTHMBaLiWHUWI). 3MICTOBE HANOBHEHHS ITUX



KOMITOHEHTIB PO3KPHUTO B pyOpHIIi mporpamu «OdikyBaHi pe3ylIbTaTH HaBYAILHO-TI3HABATILHOL TISITEHOCTI.

[lepenik ouikyBaHMX pe3yNbTAaTiB HABYAHHS 30PI€HTYE BUMTENS HA JOCATHEHHS METH HAaBYaHHS 32 KOXKHOIO
TEMOIO MPOTPaMH, TMOJIETIIUTh [UIaHYBaHHs LIl 1 3aBIaHb YPOKIB, 1aCTh 3MOTY BUPOOUTH a/leKBaTHI METOAWYHI
MiIXOIH IO TIPOBEJCHHS HaBUYAIBHUX 3aHSATh, IOTOYHOTO i TEMaTUYHOTO OI[iHFOBAHHSI.

KommeTenTHICHMH TiAXix y HaBYaHHI, HA BIAMIHY BiJl IPEIMETHOTO, TIepeadadac iHTErpaIio pecypeiB 3MICTY
Kypcy XiMmii Ta IHIIKX TpeJAMETIB Ha OCHOBI MPOBITHUX COIIAIEHO H OCOOHMCTICHO 3HAYYIIUX 1/1eH, 10 BTLTIOIOTHCA B
CyYacHiil OCBITi: yMiHHS BUUTHCS, EKOJIOTIYHA IPAMOTHICTH 1 30POBHI CIOCIO KUTTS, CoLliaNnbHa Ta TPOMasTHChbKa
BiJINIOB11aJIbHICTD, IHII[IATUBHICTH 1 MiIPUEMIIUBICTS.

Jlst peamizamii 1uX imed BHOKPEMIICHO TaKi HACKpi3Hi 3micmoei ninii: «FExonoziuna 6Oesnexa i cmanuil
pozeumoxy, «l pomaodancoka 6ionogidanrvHicmey, «300pog's i 6esnexar, «llionpuemnugicmo i ¢hinancosa
CPAMOMHICTIbY.

Hackpi3Hi 3MicTOBI JiHIi MOCIIJOBHO PO3KPUBAIOTHCS y MPOLECi HABYAHHS i BUXOBAHHS YYHIB, € CIIIBHUMH
JUISL BCIX IPEIMETIB 1 KOPENIOIOTECS 3 KIIFOUOBUMHU KOMIIETEHTHOCTSMU.

3wmicToBa miHisA «EKonoziuna de3nexa i cmanuil po3eumoky peanizyeTbes Ha 3pa3Kax, 1o JalTh 3MOTY YUHEBi
YCBIIOMUTH NPHUYMHHO-HACIIAKOBI 3B’SI3KM y MPUPOI 1 11 HINICHICTD; BasKJIMBICTh CTAJIOTO (KEPOBAHOTO) PO3BUTKY
KpaiHH s MaiOyTHIX TOKONiHb. Taki 3pa3ku Hamae marepian mpo noOyBaHHsS U 3aCTOCYBaHHS PEUYOBHH,
30epeKCHHS] TPHUPOTHUX PECYpCiB — BOAM MW TIOBITpSA, pallioHAIbHE ¥ OIMaJgHEe BUKOPUCTAHHS TIPUPOTHUX
BYTJIEBOAHIB, KOJIOOOIT XIMIYHHX €IEMEHTIB 1 pEYOBHH TOIIO.

Pesynsratom peanizarii mi€i 3MicTOBOI JIiHII € HE Juiie OOI3HAHICTh yYHS i3 €KOJOTIYHMMHU TMPOOIeMaMH,
MOB’SI3aHUMU 13 JTOTPUMAHHSIM YUCTOTH BOJAU 1 MOBITPs, MpPOIECAaMH TOPIHHS 1 JMXaHHS, KUCIOTHUMH JOIIaAMH,
CTIHKAMH OpTaHIYHUMH 3a0pyIHIOBadaMU, a i YCBIIOMIICHHS MOXJIMBOCTI PO3B’sS3yBaHHS ITUX MTPOOIIeM 3aco0amMu
ximil. YueHb IiHy€ TPUPOIHI PECypCH, BiJ SKUX 3aJEKUTh HOTO 3I0pOB’s, TOOPOOYT, CTAINN PO3BUTOK KpaiHU;
YCBIIOMIIIOE HEOOXiJHICTh 30€pe’KeHHs YMCTOTH MOBKLLIS; Oepe ydacTh y BIAMOBIZHHX 3axolax; €KOJOTTYHO
BUB2)KEHO IMOBOAUTHCS y JOBKIJLII.

CTaHOBJICHHIO YYHIB SK CBIJOMHX TPOMAMIsIH, TATPioTiB YKpaiHW, WIEHIB COIyMy, MICIIEBOI TpOMaiH,
IIKUTPHOTO KOJIEKTUBY MAa€ CIIPHUSATH peaiizallis 3MiCTOBOI JiHil «I pomaoancoka gionosioansnicmey. Ha ypokax



Ximii y4Hi 03HaHOMITIOIOTBCS 31 3100yTKAMH BITYM3HSHUX YYCHUX Ta IXHBOIO TPOMAASHCHKOIO TO3UIII€I0, OL[IHIOIOTh
PO3BUTOK BITUM3HSHOTO BUPOOHHUIITBA Ha OCHOBI JOCSITHEHb XIMIUYHOI HAyKH, HABYAOTHCS MPAIIOBATH B KOMAaH/II,
BIZINIOBiAaJIbHO CTABUTHCH JI0 3aBAaHb, BU3HAYCHUX KOJIEKTUBOM, Ta PETEIbHO BUKOHYBATH CBOIO YaCTHHY poOOTH. Y
M03aypOuHHid yac AOAIOTh MPO YUCTOTY JOBKULIS CBOTO PETiOHY, OepyTh MOCHIIBHY y4acTh y peajizalii coliaibHO
3HAYYIIMX HABYAIBHUX HPOEKTIB.

Pesynpratamu, 1m0 3acBIMYYIOTh TPONYKTHUBHICTH peamizarii 1mi€i JiHil, € YCBIIOMIICHHA YYHSIMH
BiJINIOBIIAJIPHOCTI 32 Pe3yNIbTaTd HaBYaHHA, SIKi MOXKYTh y MallOyTHHOMY BILTUHYTH Ha PO3BUTOK KpalHW; CyMIIiHHE
BUKOHAHHS 3aBIaHb y KOMaHi; BUPOOJIEHHS BJIACHOTO CTaBJIECHHS [0 BXHMBaHHS aJKOTOJIO; pallioHaJbHE
BUKOPUCTAHHS PEYOBHH; YUaCTh Y 3aXUCTI JOBKULIA 1 30epekeHHI Horo s ceOe Ta MaliOyTHIX MOKOMiHb.

3mictoBa niHIS «300poe’a i Oezneka» TOPKAETbCA BCiX 0€3 BHHATKY TEM MPOrpaMU 3 XiMil, OCKIIBKH
BUKOPUCTaHHA 3M00YTKiB XiMii YHpPOMOBXK YyChOTO IKHUTTSA JIIOAMHU TICHO TIOB’SI3aHO 31 370pPOB’SIM i
xuTTe3a0e3neyeHHsaM. [locaiioBHMI PO3BUTOK 11i€i 3MiCTOBOI JiHIT Y 3MiCTi Kypcy Aa€ YUHSM 3MOTY YCBiIOMUTH, 3
ofHOTO OOKY, 3Ha4eHHS XiMii IJIsl OXOPOHH 3[0POB’s, a 3 1HIIOT0 — MOMKJIMBY IIKOAY MPOAYKTIB Cy4yacHOI XiMi4HOT
TEXHOJIOTIi y pa3i HeHaJIe)KHOTO BUKOPHUCTAHHS iX.

Y pesymbrari peamizarmii i€l 3MicTOBOI IiHIi y4eHb 0€33aCTEpeXHO IOTPUMYETHCS MpPaBHI OE3IIEYHOTO
MOBO/DKEHHS 3 PEYOBHHAMH 1 MarepianaMu B Jlaboparopii, moOyTi i JOBKiUIi; 00i3HaHUH 13 3axomamMu Oe3MeKu Mif
Yyac peakilii ropiHHS, MapKOBaHHSAM HEOE3MEYHUX PEUOBHH, YCBIJOMIIIOE 3aJICIKHICTh 370POB’S BiJl YMCTOTH BOJIH,
TIOBITPS, CKJIAaAy XapuoOBHX HPOMYKTIiB, 3ryOHY Iif0 aJKOTOJIO0 HAa OPTaHi3M JIIONWHU; JAOTPUMYETHCS 37OPOBOTO
CIoCO0y KUTTH.

3mictoBa niHisA «Ilionpuemnugicme i ¢hinancoea zpamommnicmp) HAUIIIOE y4YHIB Ha MOOLNI3alil0 3HAHb,
NPaKTHYHOTO JTOCBiMy 1 LIHHICHUX YCTAHOBOK Y CHUTYallisiX BHOOPY i MPUHHATTS pilleHb. Y HaBYaHHI XiMii Taki
CUTyallii CTBOPIOIOTHCS TiJ Yac IUTAHYBaHHA CaMOOCBITHROI HABYAJIBHOI isITBHOCTI, TPYIMOBOi HaBYAIBHOI,
€KCIIEPUMEHTAJIbHOT POOOTH, BUKOHAHHS HABYAJbHUX IPOEKTIB 1 IPE3eHTYBAHHS iX, PO3B’sI3yBaHHS PO3PAXyHKOBHX
1 KOHTEKCTHHUX 3aJa4, BUPOOJICHHS BIaCHOI MOJIENi MOBEAIHKN Y JOBKiII.

Po3kpuTTs 3MicTOBOI JiHIi MOTpeOye MO3UTUBHUX 3pa3KiB i3 icTopii XiMii, AiSUTBHOCTI BYCHUX 1 MiAIPUEMLIIB Y
ramy3i ximii, ekonorii, papMakoJorii, M0 3acBiMYYIOTh MOXIIUBICTH PO3B’SI3yBaHHs HE JIMIIE TEOPETHYHHX, a H



MPAKTUIHHUX TPOOIIEM XiMii 1 XIMITHOTO BUPOOHHUIITBA.

VY pesynbrari peamizarii miei 3MiCTOBOI JiHII y4eHb YCBIIOMIIIOE BXKJIMBICTh BUBYCHHS XiMii; OIIHIOE YCIIiXH,
JOCATHYTI CyYacHHM CYCIIBCTBOM Yy XIMIi4yHIH Hayli, po3poOJieHHi cmocobiB A00yBaHHs, NepepoOKH i
3aCTOCYBaHHsS PEYOBMH SK Taki, IO 3aJie)KaTh BiJl 3HAHb, yMiHb, IHIIIATUBH 1 MiJIPUEMIIMBOCTI OKPEMHUX
ocoOHCcTOCTEH 1 TPpyHn ONHOAYMIIIB;, TEPEHOCHTHh II¢ CTABJICHHS Ha Pi3HI BHUOW CBO€EI HABYAIBHOI MisUTBHOCTI,
HOBO/DKEHHS Y JIOBKIJUTI; CBiZIOMO OOMpae HalpsiM HABYAaHHS Y CTApIIii IIKOJIi, BUXOISIYH 3 BIACHUX MOMKIIUBOCTEH.

Peamizamiss Hackpi3HMX 3MICTOBHX JiHIdH He mnependavyae OyAb-sSKOTO PO3IIUPEHHS YM TODIHOICHHS
HABUAJBHOrO Marepiany, aje morpedye MOCHICHHS yBaru A0 MNEBHUX Horo acrekriB. IIpoBifHi ifei, Ha SKUX
TPYHTYIOTHCSI HACKPi3HI 3MICTOBI JIiHIi, BTUTIOIOTHCS B HAaBYaHHI XiMil SK y TEOPETHIHOMY 3MICTi KypCy, TaK 1 B
eKCIIepUMEHTANIBHIHM isSUIBHOCTI Yy4HIB, I 4ac po3B’s3yBaHHS 3aiad i 3aBJaHb 3 PEaIbHUMH JaHUMH; BUKOHAHHS
MDKIIpEIMETHUX HaBYAIBbHUX NPOEKTIB, pOOOTH 3 PI3HUMH JpKepeiaMu iH(opmauii; B mo3aypOYHUN 4Yac BOHH
pealtizyroThCs i Yac TEeMAaTUYHUX THKHIB, yUacTi B perioHabHUX, BCEYKPaiHCHKUX Ta MDKHAPOTHHUX KOHKypcax (Y
TOMY 9HCJTI TUCTAHIIHHUX ).

Y HaBuanpHIA Tporpami 3 XiMmii HAcKpi3HI 3MICTOBI JiHII BUHECEHO B OKpeMmy pyOpHKy. Y Hiil 3a3HaueHO
NUTaHHS, 10 JAI0Th 3MOTY BiAMOBIIHO CIIPSMYBAaTH 3MIiCT KOKHOI TEMHU.

Ha 3aBepmieHHs1 HaBUaHHS XiMii B OCHOBHIH IIKOJIi y4€Hb Ma€ 3aCBOITH MPOBIiIHI i71e1 XIMiYHOT HayKH, HiHHICHI
YCTAaHOBKHM 1 MaTH JOCBiJ X 3aCTOCYBaHHS Y BJIACHIHM MisUTBHOCTI, IO B CYKYITHOCTI 3a0e3meuye 0a30By IMiATOTOBKY 3
mpeaMeTa i CTBOPIOE MIATPYHTS Ui TOAAJBIIOT0 HaBUAHHS Ximil y crapmiiii mkom, comiamizamii i TBOpYOi
camopeasiizamii 0coOUCTOCTI.

3MicT Kypcy XiMil OCHOBHOI IIKOJIM 30epirae mepeBipeHe dacoM 0a3oBe sAApPO, HEOOXiIHE I OCBIYEHOCTI i
PO3BUTKY Y4YHS; PO3KPHBAE 3arajibHOKYJIBTYPHHUH, T'yMaHICTUUYHMH XapakTep HpPUPOAHUYO-HAYKOBHX 3HAHB;
IPYHTYETBCS Ha IPOBITHUX CBITOIVISAHUX 11€5X IPUPOJO3HABCTBA, SIK OT:

* Mi3HABaHICTh MaTePiajIbHOTO CBITY;

* TUCKPETHICTh MaTepii;

* iepapxis piBHIB CTPYKTYpPHOI OpTaHi3allii Marepii;

* MaTepianbHa €IHICTH CBITY;



* IPUYMHHO-HACIIIKOBI 3B'I3KH Y IPUPOII;

* 3HAUCHHS NPUPOJHUYMX HAYK JJIS PO3B'SI3yBaHHS MPOOJIEM CTAIOTO PO3BUTKY JIIOJCTBA.

kimpHUE Kypc Ximil mOOyIOBaHO 32 KOHIIEHTPUYHMM NpHHIMIOM. Ha mepmiomy KOHIIEHTpi (B OCHOBHIN
IIKOJIi) BUBYAETHCS MiHIMANBHUI 3a 00cAroM, aje (QyHKUIOHAJbHO LUTICHMHA 0a30BHH Kypc XiMii, JOCTAaTHIH s
MOJAJIBIIOI OCBITH 1 CaMOOCBITH Y4YHIB. 3MICT JAPYroro KOHIIGHTPY (CTaplia IIKOJIa) 3aJeKUTh Bl NPOQLIIO
HaBYaHHS, 00PAHOTO YIHEM.

[IporpamMa OCHOBHOI IIKOJHM peayidye 3MICTOBI JiHII XiMIYHOTO KOMIIOHEHTa OCBITHBOI ramysi
«IIpupomo3HaBcTBO»: XIMIYHHUNA €JIEMEHT, PEUOBHHA, XIMiYHa peakilisi, METOOX HAyKOBOTO Mi3HAHHS B XiMii, XiMis B
KHUTTI CYCHUTBCTBA. 3MICT TPOrpaMH CTPYKTYPOBaHO 3 ypaxyBaHHSIM BIKOBUX OCOONMBOCTEH Y4YHIB 1 dacy,
BiJIBEJICHOTO HAa BUBYCHHS MTPEAMETA.

B ocHOBHIl KO XiMif0 BUBYAIOThH 3a THIIOBUM HAaBYAJHLHUM IUTAHOM 3 TaKUM PO3IOALIOM roawH: 7 K. — 1,5
rox., 8, 9 xi1. — 2 roa. Ha TWxaeHb. OOpaHO TaKy MOCHIJOBHICTh BUKJIaACHHS HABYAJILHOTO Marepiany:

7 xnac. Bemyn. Tema 1. IHouamkosi ximiuni nowsmmsi. Tema 2. Kucens. Tema 3. Booa.

8 kuac. Tema 1. Byoosa amoma. Ilepioouunuii 3axon i nepioouuna cucmema Ximiunux eremenmis. Tema 2.
Ximiunuil 368’30k i 6yoosa peuosunu. Tema 3. Kinvxicmos pevosunu, pospaxynxu 3a Ximiunumu gopmynamu. Tema 4.
OcHo6Hi K1acu HeOpeaHiuHUuX CHOJIYK.

9 knac. Tema 1. Posyunu. Tema 2. Ximiuni peaxyii. Tema 3. Ilouamxogi nonamms npo opeaniuni cnonyku. Tema
4. Ponw ximii 6 srcummi cycnintbemea..

Y 7 kaaci Ha piBHI CKJIamy pedoOBHHH TpUBac (OpPMyBaHHS OCHOBHHX XIMIYHUX TOHSTH (aToM, MOJEKYIa,
XIMIYHHMHA €JeMEeHT, MPOCTi i CKJIaAHI PEYOBUHM), PO3MOYATE Y MPUPOAO3HABUMX Kypcax 1-5 kimacis; ¢popmyroTbes
HOBI MOHATTA (XiMiuHa (OpMyJa, BaJIEHTHICTh, XiMiuyHa peakuis). CxeMu XiMIYHHMX peakmiil 1 XiMi4Hi piBHSHHS
PO3MIIANAOTECS Ha OCHOBI 3aKOHY 30epekeHHs mMacu pedoBHH. O3HallOMJIeHHA (B 3aralbHOMY) i3 MEPIOAHMYHOIO
CHUCTEMOIO XIMIYHMX €JIEMEHTIB TMependadeHo MpOrpaMor0 3aajis TOoro, 00 Y4HI Mald 3MOTY BCTaHOBUTH
B3a€MO3B 130K MK PO3TAIlyBaHHSM €JIEMEHTIB y NEepiOANYHIA CHCTEMI Ta IXHBOIO BAJIEHTHICTIO, BUKOPHCTOBYBATH
iHpopMaIito, IKy MICTHTh IIEPIOANYHA CUCTEMA, ITPO BiIHOCHI aTOMHI MacH XIMiYHHX €JIEeMEHTIB.

Jlesiki BIMacTUBOCTI MPOCTHX 1 CKIAJHUX PEYOBHUH PO3MIAIAIOTHCS HA MPHUKIAIaX KUCHIO 1 BOIU B HACTYITHUX



IBOX TeMax. Po3mamaroThes mporiecu moOyBaHHS KHCHIO; HA OCHOBI XIMIYHHMX BIIACTUBOCTEH KUCHIO BBOIUTHCS
MOHATTS PO PEAKIIII0 CIIOTYYESHHS Ta OKCUIN METATIYHIX 1 HEMETaIi9HUX EJIeMEHTIB.

BuBueHHs XIMIYHMX BJIAaCTUBOCTEH BOAM Ja€ 3MOTYy PO3DISAHYTH B3A€EMOIII0 OKCHAIB 3 BOAOI0 Ta
03HaHOMUTHCS 3 KHCIOTaMH i ocHoBamH. Lle 3a0e3meuye MiHiManbHY (akToNoriuHy 6a3zy Mpo CIOMYKH XIMiYHHX
€JIEMEHTIB 1 IXHi BIIACTUBOCTI IS ITOAJIBIIIOT0 BUBYCHHS NEPIOAMYHOTO 3aKOHY 1 XIMIYHOTO 3B’s3Ky Y 8 KJaci.

Ha mpoMy erami HaBuaHHS Ximii TpuBae ¢OpMyBaHHS IMOHSTTS PO PO3YMH Ta HOTO KOMITOHEHTH, MACOBY
YacTKy pO3YMHEHOI peYoBMHHU (IPOMEAEBTHYHI 3HAHHS HAJABAJIMCh HAa YpPOKax MPHUPONO3HABCTBA). Y4HI
HABYAKOTHCS] BUTOTOBJISITH PO3YMHH, PO3B’S3yBaTH 3a/1aui Ha 0OYMCIIEHHS KUJIbKICHOTO CKIIay PO3UUHY, BU3HAYCHHS
MacoOBOi YaCTKH PO3UYNHEHOI pEYOBHHHM, 00’ €My 1 MaCH BOAH ISl HOTO BUTOTOBIICHHS.

VY 8 kJaci Ha MOYAaTOK BMHECEHO TEOPETHYHWI Marepian mpo OymoBy aToma, MepioJudHUil 3aKOH, XiMIYHHN
3B’S30K 1 OyIOBY pedoBMH. BuBueHHs OymoBH aroma Ja€ 3MOTY HOSICHUTH NMPUYMHY SBUIIA MEPIOTUYHOCTI 3MiHU
BIACTHBOCTEH XIMIYHMX €JEMEHTIB 1 iXHIX CIONYK, PO3KPHTH Ha BHUIIOMY TEOPETUYHOMY pPiBHI TOHSTTS
BaJICHTHOCTI €JIEMEHTIB Y XIMIYHHUX CITOJIYKaX, 3’sICYBaTH €IIEKTPOHHY IIPUPOIY KOBAJICHTHOTO Ta HOHHOTO XiMITHUX
3B’SI3KiB.

VY mactymHiil Temi «KinbkicTh pedoBuHH. Po3paxyHkH 3a XiMiYHHMHU (QopMynamMu» (HOPMYETHCS MOHATTS PO
KUIBbKICTh PEUYOBMHM Ta OJMHUINO il BUMIPIOBaHHS — MOJIb. YUHI BYaThCsS OOYMCIIIOBATH MOJSIPHY Macy, BITHOCHY
TYCTHHY Ta3iB. AOCTpaKTHI MOHATTSA MPO aTOMH ¥ MOJIEKYJTH HaOyBalOTh peajbHUX KiTbKICHHX XapaKTePUCTHK.
3acBO€HHS 3HaHb 3 TEMHU [OTMIOMOXKE YYHSIM 3pPO3YMITH KUTBKICHI BiJHOIIEHHS MK PEYOBHHAMH B XIMIYHHX
peaxuisx (qooupanHs KoeQili€HTIB) i MOJETIIMTH KUIbKICHI pO3paxyHKH 3a XIMIiYHHUMH PiBHSHHAMHU.

Jauti BuB4aeThcs TeMa « OCHOBHI KJIACH HEOPTaHIUHUX CIOJIYK», sIKa Ma€ MePeBaXKHO (DAKTOIOTIYHUI XapakTep,
aje 3 aKIeHTOM Ha B3a€EMO3B’A3KY CKJIa.ly, BIACTHBOCTEH, 3aCTOCYBAaHHS PEUOBHH 1 IXHROTO €KOJIOTIYHOTO BILIHBY.
3a Takoi MOCTIMOBHOCTI TeM BWBYEHHS HEOPraHIYHUX DPEYOBHH HHHI HAOyBa€ TEOPETHYHOTO IIIPYHTH, SKe
CTaHOBJIATH TEPIOJUYHUIN 3aKOH, OyloBa PEYOBUH, KIIbKICHI BiIHOMIEHHS B XiMii. XiMIYHHMN CKJIAJ] i BIIACTUBOCTI
PEUOBHH JIOTIYHO TMOB’S3YIOTHCS 3 PO3MIIEHHSAM XIMIiYHHUX €JIEMEHTIB y TMEpiONUdHINd CHCTeMi, a B NMPaKTUYHIN
YaCTHHI MPOTrpaMH € 3MOora IMOCTYIOBO MEPEHTH Bill MPOCTHUX MO0 CKIATHIIIMX XIMIYHAX PEaKIiil i po3paxyHKOBUX
3a1ad.



[Mepma Tema 9 kjaacy nmpucBsSYeHA JUCIEPCHUM CHUCTEMaM, KOJIOITHUM U ICTUHHHMM po3unmHaM. Po3rismaerbes
OyaI0Ba MOJIEKYIIH BOJH, ii BITACTUBOCTI MOSICHIOIOTHCSA 13 3aTyUeHHIM MOHATTS PO BOAHEBUH 3B’ 30K. BoaH1 po3unHu
KHCJIOT, OCHOB 1 coyieli Ta peakilii M)k HUMH BHBYAIOTHCA 3 MONISAAY EIEeKTPOIITHYHOI Awcoriarnii. Beogutecs
HOHATTA 1po pH po3unHy, 3Ba’karouu Ha BaXKJIMBICTb BU3HAYCHHS SIKOCTI XapyoBoi Ta 1HIIOT MPOAYKIIiI.

HactynHa Tema mMae y3araipHIOBANBHUI XapaKTep IOAO LIe OAHIET rpynmu 00’ €KTiB XiMIYHOI HAYKH — XIMIYHHX
peaxiiii. opMyBaHHA LBOTO KJIIOYOBOTO TMOHSATTA XiMil BiIOyBa€ThCs Ha AKICHO HOBOMY PiBHI 3aBISIKH PO3BHUTKY
MOYATKOBHUX YSBJIEHb MPO XIMIYHY PEAaKII0 Ta MOXIWBOCTI 3aJy4UTH MONEPEAHHO HAOYTiI 3HAHHS MPO PEaKIlii 3a
y4YacTIO HEOpraHidYHUX pedoBHH. [li yac BUBYEHHS OKHMCHO-BIJHOBHHX PEaKLiil pO3MIAAA€THCS MOHATTS PO CTYIiHb
OKHCHEHHS Ta MpaBuiia HOTO BU3HAUEHHS Y CIIONyKaX.

OpraniuHi CHOIYKH BHBYAIOTHCS Ha PiBHI MOJEKYISIPHOTO CKJIaAy; JJISi BYIVIEBOJIHIB, CHHPTIB 1 €TaHOBOI
KHCJIOTH TlepeqdadeH0 TaKoK CKJIaJaHHS CTPYKTypHUX ¢opmyn. XiMi4HI BIaCTUBOCTI pO3MIAJAIOTHCS B
oOMekeHOMy 0OCs3i: peakuii TOpiHHS Ui BYIJICBOAHIB 1 CIMPTIB; 3aMiIleHHS 3 XJOPOM — JJIsI HACHYEHHUX
BYIVIEBOJHIB; MPUETHAHHS BOAHIO 1 OpOMY — JUIs HEHACHUCHHX BYTJICBOJIHIB; peakiii eTaHOBOI KUCIOTH HaBOJSATHCS
B TMOPIBHAHHI ii 3 HEOpraHIYHUMHU KUCIOTaMH. [IOHSTTS TPO TOMOJIOTIIO PO3MISINAETHCS HAa MPUKIIAAI TOMOJIOTIB
MeTaHy. [3omepis, npaBuwiIa yTBOPEHHS Ha3B OPTaHIYHUX CIIONYK HE BUBYAIOTHCS.

3aKIlouHy TeMy OCHOBHOI IIKOMH «Ponb XiMii y *KHTTI CyCHJIbCTBa» MPHCBSYCHO KIIOYOBHUM CBITOIVISIIHUM
NUTAHHSAM XiMii OCHOBHOI IIKOJNM NMPO 0araTOMaHiTHICTh 1 B3a€MO3B’SI3KM PEYOBHH, PO3MIAAAETbCA Micle Ximil
cepen HayK Ipo MPHPOLY, il 3HaUeHHS A7l pO3yMiHHS HAYKOBOi KAPTUHU CBITY, POJIb XIMIYHOT HAYKH 1 BUPOOHHIITBA
JU1s1 3a0€3MeUeHHs CTaJIor0 PO3BUTKY JIHOACTBA.

BuBuenns ximii y 8 i 9 kimacax po3MOYMHAETHCS KiIbKaroIMHHUM IOBTOpEHHsIM Oa30BuX Bimomocteil. Lle
MOBTOPEHHS BaXKJTUBE, OCKUTBKHU aKTyali3ye 3HAHHS y4YHIB, 30epekeHi y JOBTOTPUBAii aM’sTi.

OTxe, B OCHOBHIH IIKOMI JAfOThCA BIAOMOCTI 3 PO3ALUIIB 3arajibHOI, HEOPraHiyHOi Ta opraHiyHoi Ximii. Taxwuii
3MICT Kypcy Ximii 3a0e3medye HOro BiIHOCHY 3aBEpIIEHICTh. 3 OJHOTO OOKY, BiH A€ OCHOBHM XIMIYHHMX 3HaHB,
HEOOX1THI JJIs1 TOBCAKIEHHOTO JKUTTS, 3araJIbHOKYJIBTYPHOI HiATOTOBKH, HOAAIBIIOI0 OCOOMCTICHOTO PO3BUTKY THX
HIKOJISIPIB, SIKI HE TUIAHYIOTh 3100yBaTu mpodecii, moB’s3aHi 3 XiMi€ro. 3 iHIIOro 00Ky, el Kypc € MATPYHTAM s



MIPOJOBKEHHS XIMIYHOI OCBITH BHITYCKHHKIB OCHOBHOI IIIKOJIM SIK y CTapIIii IIKOJI, TaK 1 B iHIIUX HaBYIBHHUX
3aKiajax.

Kpim TpaauuiiiHux muTaHb, M0 CTOCYIOTHCS XIMIYHMX €JIEMEHTIB, PEYOBUH 1 peakiiid, yBara NpUAUISETHCS
BHCBITJICHHIO METOJIB HAYKOBOTO IMi3HAHHSA B XiMii, pojIi CHOCTEPEKEHHs i eKCIEpUMEHTY. 3MICT Marepialy Mae
YiTKE CIPSMYBaHHS Ha 30€peKEHHS MTOBKULIA 1 370POB’S JIONWHU 3aBASKHA yBa3i 10 MPOOJIEM YHUCTOTH TIOBITPSA 1
BOJIM, BHUBUEHHIO OI0JIOTiYHOi pOJi KHCHIO, O30HY, BOAH, PO3YWHIB, OKHUCHO-BIAHOBHUX peEaKiliid, OCHOBHUX
HEOPraHiyHMX 1 OpraHivHUX PEUYOBHH, 3ryOHOI Aii aIKOTOIMIO.

BuuenHs xiMii morpeOye palioHANBHOTO 3aCTOCYBaHHS CHOCOOIB [iif, MeTomiB i 3aco0iB HaBYAHHS.
Opranizailii HaBYaHHsS XiMii CIPHUATAME BHUKOPHUCTAHHS IEPEBIPEHUX IMKUIHHOIO IMPAKTHKOI TPYIOBOI poOOTH,
npoOJEeMHOT0 HaBYaHHS, AWAAKTHYHUX Irop, TPEHIHTOBUX 3aHATh TOIIO. Y CYYaCHHX YMOBAaxX BaKIMBUM
METOOUYHUM OPIEHTUPOM € (OpPMYyBaHHS B yUHIB yMiHHS BUMTHCH 1 HOTO peaii3amis B CaMOCTiIHHIN HaBYaJIbHIN
nisutbHOCTI. [IpiopuTeTHUIT BUOIp METOANKY HABYAHHS HAJICKHUThH YUUTEIICBI.

BaxxmuBuM JDKEpesioM 3HaHb, 3aC000M (OpMyBaHHS €KCIIEPUMEHTATBLHUX YMIiHB 1 JTOCTITHUIIPKAX HABUYOK,
CTBOpPEHHS MpPOOJIEMHUX CHUTYyaliil, PO3BHTKY MHCICHHS, CHOCTEPEXIMBOCTI Ta JONUTIMBOCTI € XiMiuHMI
eKCIepPUMeHT 1 po3B’si3yBaHHs 3aa4. ToMy B mporpami 10 KOKHOI TEMU BKa3aHO BHIU XiMIYHOTO €KCIIEPUMEHTY
H THIU pO3paxyHKOBUX 3ajJa4, a TaKoX IependaueHo JOCHTiIH, sIKi MO)KHA BUKOHYBaTH B JIOMAIHIX yMOBax ik
HAVIAZIOM OaThKiB.

Buxonsun 3 MoxnuBocTed kabiHeTy Ximil Ta Oepydn IO yBarm TOKCHYHICTh PEYOBHH 1 TpaBuiia OE3MeKH,
YUUTEIb Ha CBil PO3CYJ MOXKE JOMOBHUTH XIMIYHUH €KCIIEPUMEHT, SIK IEMOHCTPaLiliHIH, TaK 1 1a00paTOpHUi.

dopMyBaHHIO KOMIIETEHTHOCTEH yYHIB CIpHsS€ BUKOHAHHS HMMH HABYAJBHHUX NMPOEKTIB, OPIEHTOBHI TeMHU
aKuX (a1 BUOOpY) HaBEACHO B OKpEeMii pyOpHIli TPOrpaMu. YUHTENhb 1 YIHI MOXKYTh IPOIIOHYBATH 1 BIaCHI TEMH.
[Ipoekti po3poOISAIOTECS YYHSAMH IHAMBIAYadbHO a00 B TpyNax, YYUTEIb MOXKE HaJaBaTH KOHCYJBTALIIO IOO0
TUIaHYBaHHS, BH3HAU€HHS METH, 3aBAaHb 1 METOIMKH JOCTIKEHHs, MOIIYKYy iH(opMalii, KOOpAWHYBAaTH Xix
BUKOHaHHs MpoekTy. [IpoekTHa poboTa MOKe OyTH TEOPETHYHOIO a00 EKCIIEPUMEHTAIbHOIO. TpUBaJicTh MPOEKTY —
pi3Ha: Big ypoKy (MiHI-TIPOEKT), KUTBKOX IHIB (KOPOTKOTEPMIHOBHM IIPOEKT) IO POKY (IHOBrOTEPMIHOBHIA).
Pesynbprati mocinimpkeHs YUHi PENCTaBISIOTh y (opMi MyTBTUMENIHHOT TTpe3eHTarii, Jonosiai (y pas3i HeoOXiTHOCTi



— 3 JIEMOHCTpAILIi€I0 XIMIYHUX JOCIHIJIB), MO, KOJIEKIii, OyKIeTy, ra3eTH, CTAaTUCTUYHOTO 3BIiTY, TEMATUYHOTO
MacoBOTO 3aXOIy, HAYKOBOTO pedepary (i3 3a3HaYEHHSM aKTyaIbHOCTI TEMH, HOBH3HH 1 MPAKTHYHOTO 3HAYCHHS
pE3yNbTaTiB TOCIIPKEHHS, BHCHOBKIB) TOIIO. [Ipe3eHTaris i1 oOroBopeHHs (3aXHCT) MPOEKTIB BifOyBae€ThCSA Ha
CHeLialbHO BiaBeAeHOMY ypoui abo mig yac ypoky 3 mneBHOi TemH. Po0oTa KOXKHOTO BHMKOHABIS MPOEKTY
OIIHIOETHCS 3a Or0 BHECKOM, 1HUBIIYaIbHO.

YIponoBx poKy y4eHb BUKOHY€E OJUH HaBYAJIBHUI MPOEKT (1HAMBIAyadbHHHI a00 TPYIIOBHI) 13 TpeaMeTa.

EdexTuBHICTP  OCBITHBOTO  Tpolecy MOXHA  MIABANINTH  3aBASKH  3aCTOCYBaHHIO  CYYacHUX
indopmauilino-komyHikauiinux TexHosoriii. BoHu chopusioTh axTHBi3alii Mi3HaBaJbHOI AiSUTBHOCTI YYHIB,
PO3BHUTKY iXHBOI CaMOCTIHHOCTI B OMaHyBaHHI 3HaHb, (POPMYBAHHIO KIFOYOBHUX KOMIETEHTHOCTEH, MOCHIICHHIO
MO3UTHBHOI MOTHBalii HaBuaHHS. ENEeKTpOHHI OCBITHI pecypcH Har0Th 3MOTY YHAOUHHTH HABYAJBHUM 3MICT,
30KpeMa TOW, IO CTOCYEThCS BHYTPINIHHOI OyAOBM PEYOBHH YH XIMIYHHX TIPOIECIB, HEIOCTYIHUX IS
CIOCTEPEKEHHSA B YMOBaX HIKIIBHOI Jlaboparopii.

[MocuneHHI0 TpaKTHYHOI CHPSIMOBAHOCTI XiMIYHUX 3HaHb CIIPUATUME MPOBEACHHS TEMaTUYHUX HABYAIBHUX
eKkcKypciii. 3a3Haueni y mporpami 00’ €KTH €KCKypCiii € OpiEHTOBHUMH, YIUTENbh MOYKE BU3HAYATH IX Ha CBiH po3cyl,
BPaxXOBYIOYHM MiCII€Bi YMOBH, MOXKIIMBOCTI i OOCTaBHHH.

VY mporpaMi He 3a3Ha4€HO PO3MONINT TOAMH 3a TEMaMH. 3apaju OOCATHEHHS 3alUIaHOBaHMX PE3YJIbTaTiB
HaBYaHHS yYUTEJIb Ma€ MPaBO CAMOCTIHHO BH3HAuaTH 4ac, HEOOXiTHWI Ui BUBYEHHS TEM, 3Ba)KalOUW Ha YMOBHU
(YHKI[IOHYBaHHS HABYAJIHHOTO 3aKIaay 1 HaBYadbHI MOXKIHMBOCTI YYHIB. YUHTENh TaKOXX MOXKE OOIPYHTOBAHO
3MIHIOBaTU MOPSJOK BHBYEHHS TE€M 1 OKpEeMHUX IHUTAaHb y MeXax ONHOro kiacy. IlepeHeceHHs BUBUEHHS TeM i3

OJHOTO KJIacy no 1HIIIOTO HE JO3BOJISIETHCA.

7 knac
51 rop, 1,5 rog Ha THIKIEHD

QOuikyBaHi pe3yabTaTn

. . . . 3MicT HABYAJIBLHOTO MaTepiaxy IIpakTHYHA YaCTHHA
HABYAJbHO-MI3HABAJIBHOIL AiAJIbHOCTI




Beryn

Ydyenn/yueHuus

3HAaHHEBUIA KOMIIOHEHT

Hazusae maboparopHUA  TTOCyn i
OCHOBHE O0NIafIHaHHS KaOiHeTy XiMil;
3Ha€ § po3ymie TPaBUIIA OBE[IHKU YYHIB
y XiMiYHOMY KaOiHeTi Ta TmpaBHia
Oesreku i 9ac poOOTH 3 TabopaTOPHUM
MOCYZIOM 1 00NIaIHaHHAM KaOiHeTy XiMil;
NOACHIOE TIPU3HAYEHHs J1a0OpaTOpPHOTO
MOCyIy Ta O0JiaJIHaHHS KaOiHeTy XiMii.
JlisnjabHiCHHIA KOMIIOHEHT

6UKOHYe  HalimpocTimi  aboparopHi
omepauii 3 BUKOPHCTaHHSAM OOJaTIHaHHS
KabiHeTy XiMii 332 BKa31BKOIO BUMTEIIS;
00mMpuUMyemnbca MpaBUI  TOBEHIHKH
VYHIB y XIMIYHOMY KaOiHeTi Ta TpaBUiI
Oesmeku mig yac pobotu 3 naboparopHUM
NOCY/IOM Ta OONagHaHHIM KaOiHeTy Ximil.
IinHicHH KOMIIOHEHT

BUCII08II0€ CYOICEHHA TIPO 3aCTOCYBAHHS
XIMIYHMX 3HaHb Ta ICTOPiII0 IXHBOTO
PO3BUTKY;  JOLUIBHICTH  MapKOBaHHS
HeOE3MeYHNX PEYOBHH, SIKi BXOAATH IO
CKJIaJIy Xap4OBUX MPOIYKTIB i TOOYTOBUX

XiMmisi — mpUpomHWYA HayKa.
PeyoBuHM Ta iX IEpeTBOpPEHHS y
HaBKOJIMIITHEOMY CBITi.

Kopotki Bimomocrti 3 icTopii
ximii. [IpaBuna noBemiHKM y4HiB
y XiMiYHOMY KaOiHeTi.

O3HailfomMIIeHHS 3

7a00paTOpHUM  THOCYIOM  Ta
oOnmasHaHHAM KaOiHeTy Ximii,
MapKOBaHHAM HEOe3MeTHNX

pedoBuH. [lpaBmia Oe3rmeku mif
gac poOOTH 3 JabOPaTOPHUM
mocyioM  Ta  OOJIaJHAHHSAM
KabiHeTy Ximii.

JeMoHcTpanii
1. B3aemomisi  Xap4oBOi  coau
(marpifi TimporeHkapOoOHaATy) 3
OLITOM (BOIHMUM  PO3YNHOM
€TaHOBOI KUCIIOTH).

2. 3MiHa 3a0apBlieHHS PUPOTHUX
IHIUKATOpiB Yy  CepemoBHIII
moOyTOBHX XIMIKaTiB i XapuoBHX
MPOIYKTIB.

JladoparopHni gocaigu

1. JocmimkeHHsT OyTOBH TOIYM 51.
2. O3HallOMJICHHS 3 MapKOBaHHSIM
HeOe3MneyHnx pEeYOBUH (na
MpUKIIai TOOYTOBUX XIMIKaTiB).
IIpakTu4Hi podoTH

1. Ilpuiiomu HOBOKEHHS 3

nabopaTopHUM MOCYJIOM,
IITaTUBOM i HarpiBHUMHU
npujIagamu. Bukonanus
HaUTPOCTIINX nmabopaTopHHUX
orepartii.

HaBuaabhi npoexkTn

1. XiMiuHI pPEYOBHHU HABKOJIO

Hac.




XIMIKarTiB;

pobumsv  6uchHoeku 1OA0 OE3MEUHOTO
BUKOPUCTAHHS PEUOBHH, 3 ypaxyBaHHIM
IXHBLOTO MapKOBAHHS;

YCei0oMII0€ TIPaBO Ha BIACHWN BHOIp 1
TIPUAHATTS PillICHHS.

2. IcTtopuuHe 3Ha4E€HHS BOTHIO.

Hackpizni 3micmogi ninii

300pos’s i besneka. I pomaosancvra sionosioanrvhicme. Exonociuna besnexa i cmanuii po3eumox.
[IpaBuita MOBeNiHKM Y4HIB y XiMiYHOMY KaOiHeTi. O3HalOMIICHHS 3 MApKOBaHHSIM HeOE3MEYHUX PEUYOBHH.

Tema 1. IlouarkoBi XiMiuHi MOHATTS

Yuenb/yueHnuus

3HAHHEBUI KOMIIOHEHT

Ha3ueae XiMiYHI eleMeHTH (HEe MEHIIe
20-TH) 32 Cy4aCHOI  HayKOBOIO
YKpaiHCHKOI0 HOMEHKIJIATYPOIO, 3aIUCy€
iXHI CHMBOJIM; HaHUIOMIMPEHIIT XiMivHi
€JIEMEHTH B IIPHUPOI;

HaAgOOUmMy  NpuUKIAOUW  TPOCTUX 1
CKJIQIHUX PEYOBHH, XIMIYHHUX SBUII Y
MIPUPOI Ta MOOYTI;

noacnioe  3MicT  XiMiyHHX  (opmyi,
CYTHICTh 3aKOHY 30€peXCeHHS Macu
PEYOBHH, PIBHSIHB XIMIYHUX pEaKIii.
JistibHiCHUA KOMIIOHEHT

po3piznae  pi3MuHI  Tina, PEYOBUHH,
MaTepiand, (i3udyHi Ta XiMiYHI SBHINA,

Oispuni  Tima.  Marepianm.
PeuoBunu. Monekynu. AToMH.

Sk BHUBYAIOTH  PCYOBHHU.
CriocTepexeHHs I eKCTIEpUMEHT Y
Ximil. ®di3nuHI BIIACTHBOCTI
peyoBuH. UYmcTi pedoBMHH i
cyMinri (OXHOPIIHI, HEOMHOPIIHI).
Crioco0u po3nineHHs cyMimiei.

XiMIYHI €JIeMEHTH, iXHI Ha3BH 1
cUMBOJH. [lOMMUpPEeHicTh XiIMITHHX
€JIEMEHTIB y MIPUPOII.
Osnaitomnennss 3 [lepioguuHoiO
CHCTEMOIO XIMIYHUX €JIEMEHTIB.

Maca atoma. ATOMHa OJUHUIIS
MacH. BiZHOCHI aTOMHI Macu
XIMIYHHX €JIEMEHTIB.

Po3paxynkosi 3axaui

1. OGuncnenHs BiJTHOCHOI
MOJICKYJISIPHOT MacH PEUYOBHHH 32
ii hopmymoro.

2. O0uncieHHsT MacoBOi YaCTKH
eJIeMeHTa B CKJIQIHIA PEIOBHHI.

3. OOuucieHHs Macu eJeMEHTa B
CKJIQJIHIH  PEUOBMHI 3a HOro
MacOBOIO YaCTKOO.
Jdemouncrpanii

3. llepiomuuna cucTteMa XiMiYHUX
€JICMCHTIB.

4. 3pa3Kku METaJIiB 1 HEMETAJTIB.

5. locmin, mo imocTpye 3aKoH
30epekeHHS ~ MacH  pPEYOBUH
(peanpHul a00 BIPTYaIbHUIA).




(hi3u9HI Ta XIMIYHI BIACTHBOCTI pEIOBHH,
YUCTI PEYOBMHHM 1 Cymimi, mpocti i
CKJaJHI ~ PEYOBHMHHM,  METANi4HI  Ta
HEMETaJIIYHI eJIeMEHTH, BUKOPHCTOBYIOUH
MepioinyHy  CHCTEMy;  MeTaium i
HEMETalH, aTOMH, MOJIEKYJIH;
cnocmepizae XiMiuHi 11 Pi3uyHi SBUIIA;
onucye SKICHUH 1 KUIBKICHUH CKJIax

pEUOBHH 3a XIMIYHUMH (HOPMYIIaMHu;
SIBHIIA, SIKI CYNPOBOIKYIOTH XiMiuHI
peaxuii;

euxopucmogye llepiomuuHy cUCTEMY SIK
JOBIIKOBY JUIS BH3HAYEHHS BiJHOCHOI
aTOMHOI MacH €JIEMEHTIB,

ckaaoae GhopMmyinu OIHAPHUX CIONYK 32

BaJICHTHICTIO €JIEMEHTIB, TIaH
PO3IITICHHS CyMIIIIei;
GU3HAuUAE BAJCHTHICTh E€JICMEHTIB 3a

(hopmynamMu OIHAPHUX CIIONYK;

004uCI0€ BITHOCHY MOJICKYISIPHY Macy
pedoBHH 3a 11 (OpPMYIIOI0; MacoBy
YacTKy eJIEMEHTa B CKJIQJHI{ peuyOBHHI Ta
Macy eJeMeHTa B CKJIaIHiil pedoBHHI 3a
HOTO MAacoBOIO YAaCTKOIO, OOMparodd i
0OTpYHTOBYIOUH CIIOCiO PO3B’sI3aHHS;

XiMiuHi  QOpMYITH  pPEUOBHH.
IIpocti Ta ckIagHi pPEYOBHHHU.
BararomaHiTHICTh peuOBHH.

Meranu 51 HEMETAJN.
MeraniuHi Ta HeMeTalivyHi
€JIEMEHTH.

BanenTHicTb XIMIYHUX
enementiB. CxiaganHs Qopmyn

OiHApHUX CIIONYK 33 BAJIEHTHICTIO

€JIEMEHTIB. Buznauenns
BaJICHTHOCTI CJIEMEHTIB 3a
(dopmymamMn  OGiHapHHX  CIIONYK.

BinHocHa wMmonexymsapHa Maca, il
004YMCITeHHS 3a XIMIYHOO
(dhopmyroro.

MacoBa 4yacTka eJeMEHTa B
CKIIQIHIN pEYOBHHI.

®isyyHi W XIMIYHI SIBHIIA.
XiMiuHi peakIlii Ta sBHUIIA, IO iX
CYIIPOBOKYIOTb. XimiuHi
BJIACTUBOCTI PEYOBHH.

3akoH  30epeskeHHs
PEUOBMH  MiJ  Yac
peakuiii. Cxema XiMIYHOI peakxiiii.

Macu
XIMIYHUX

XiMidHI piBHSIHHSL.

JlaGopaTopHi xociaigu

3. O3HaiiomyeHHsT 3 (iI3UYHUMHU
BJIACTHBOCTSIMUA pedoBHH. Ommc
crocTepexeHb.  DOpMyIHOBaHHS
BUCHOBKIB.

4. O3HaifoMNieHHsT 31  3pa3kamu
MPOCTHX 1 CKIaJHUX PEUOBHUH.
5-9. NocmimkeHHs XiMIYHUX
peaxmii, IO CYIPOBOAKYIOThCS

BUAUICHHAM Ta3y, BHUIAJaHHAM
ocaay, 3MIHOIO  3a0apBJICHHS,
IIOSIBORO 3anaxy, TCIIJIOBUM
edexTom.

IIpakTu4yni podoTn

2. Po3nineHHs cyMimiei.

3. locmimkenns  (isudHux 1
XIMIYHHUX SIBUI Ha MPHKIagax
NOOYyTOBUX XiMiKaTiB 1 Xap4oBUX
MPOIYKTIB.

JomanHiii ekcnepuMeHT

1. B3aemomis xap4yoBoi comm i3
COKOM KBaLIEHOT KaIyCTH,
JIUMOHHOIO KHCIIOTORO, KehipoM.
HaBuanbHi npoexkTn

3. XimiuHi sBHIIA Y TPUPOI.




0ompumyemobcsa PABUI MOBEIIHKH YUHIB
y XIMIYHOMY KaOiHEeTi Ta TpaBmI OE3MEeKH
i 9ac poOOTH 3 Ta0OPATOPHHUM MOCYIOM
1 o0NamHaHHAM KaOiHeTy XiMii;

6uKkoHye  Hailmpoctimi  nmaboparopHi
omeparii 3  HarpiBaHHI  PEYOBHUH,
PO3IITICHHS CyMIIIIeit;

HinHicHMiA KOMIIOHEHT

ycgioomnioe HEOOXiTHICTh 30epeKeHHs
BJIACHOTO 370POB’S 1 MOBKUDIS TIPH
BUKOPHUCTAHHI XIMIYHUX PEUOBHH;
BUCI08II0E cyoscennsn npo
0araTOMaHiTHICTh PEYOBHMH Ta 3HAYCHHS
3aKOHY 30epeKeHHS MacH PEYOBHHHU;
euUpOONAE  61ACHI  CMAGIEHHA [0
MIPUPOJIH K HAWBUIIOI IIHHOCTI;

pooums GUCHOGKU Ha OCHOBI
CITOCTEPEIKEHB (3a JOITOMOTOO BUUTEIIS).

4. XimiuHi sBHUIa y moOyTi.

5. Bukopuctanas XiMIiYHUX SBHII]
y  XYymOXHI  TBOpyocTi H
HApOJIHUX peMeciiax.

6. PeyoBrHN 1 XIMIYHI fABUINA B
JTEpaTypHUX TBOPAx 1 HAPOTHIH
TBOPYOCTI.

300pos’s i besneka
Besneune MOBOMKEHHS 3 PEYOBHHAMH.

Hackpizni 3micmogi ninii

Ilionpuemnusicmo i ghinancosa epamomuicmo
3akoH 30epeKeHHsI MacH PEYOBUH MiJ] Yac XiMIYHUX PeaKiii.
Po3B’s3yBaHHS pO3paxXyHKOBHUX 33J1a4 33 TEMOIO «MacoBa yacTKa eJIeMEeHTa B CKJIAIHIH PEUOBHHI».

Tema 2. Kucenn




Y4yenn/yuenuus

3HAHHEBUI KOMIIOHEHT

HA3UGAE CKJIA]] MOJICKYJ KHCHIO, OKCHUJIIB,
AKICHUH Ta KUTBKICHUH CKJIaJ MOBITPS;
HaeoOumsv NpPuKIaOu OKCHIIB, PEaKITiH
PO3KJIamy i COTYYCHHS,

HOACHIOE CYTh PpEaKIii po3Kiamy i
CIIOTyYCHHS,  TPOIECIB  OKHUCHCHHS,
K0I1006iry OKCHTEHY.

HisnbHiCHUH KOMIIOHEHT

PO3PI3HAE TIPOIECH TOPIHHS, TOBUILHOTO
OKWCHEHHS, TUXaHHSI, PeaKilii po3kiIamy i

CIIOJTYYCHHS,

onucye mommpeHictb  OkcuUreHy B
NpUPOAL; HOro (i3HYHI BIACTUBOCTI;
XxXapakmepu3ye  XiMidHI ~ BJIACTHBOCTI
KHCHIO;

ananizye yMOBH TPOLECIB TOpiHHS Ta
MTOBIJIBHOTO OKHCHEHHSI;

CKladae PIBHAHHA peakuiid: no0yBaHHS
KHCHIO 3 TIIPOTeH NEPOKCHIY; KHCHIO 3

BOJTHEM, BYyINIELIEM, CIpKOIO, MarHiem,
3ali30M, MIJUIF0, METaHOM, TiApOreH
CynmbdigTom;

GUKOpUCMOGYE TTA0OPATOPHUHA TOCYH AJIS

IToBitps1, iforo ckma.

OxcureH. [ommpenicts
Oxcureny B mpuponi. Kucens,
CKJIaJ roro MOJIEKYIIH,
MIOIIUPEHICTh y npuponi. PizuuHi
BIIACTHBOCTI KUCHIO.

HoOyBanHs KHUCHIO B
nmaboparopii (ma TIPUKIIAIL
TiIpOTeH TepoKCcHIy 1 BOOW) Ta
ITPOMHCIIOBOCTI. Peaxmisa
po3Knany. ITonsaTTa npo
karamizarop. Crocobu 30upaHHS
kucHIO. JloBemeHHS HaAsSBHOCTI
KHCHIO.

XiMiuHI BJIACTMBOCTI KHCHIO:
B3aEMOJIA 3 MIPOCTUMHU
pedoBMHaMH  (BYIJIeIlb, BOJIEHB,
cipka, MarHidi, 3ami30, Mifb).
Peakiist crionmyueHHs..

ITonsTTs po
OKHCHEHHS (TOpiHHS,
OKUCHEHHS, IUXaHHA).

YMmoBU BUHUKHCHHS Ta
MIPUITMHEHHS TOPiHHS.

Bzaemonis KHCHIO 3i

OKCH/IH,
IIOBIILHE

Jdemoncrpaiii

6. JloOyBaHHS KHCHIO 3 TiApOreH
MIEPOKCHTY.

7. 30upaHHs KUCHIO BUTICHEHHSIM
MTOBITPS Ta BUTICHEHHSAM BOJIH.

8. JloBeneHHs HAsIBHOCTI KHCHIO.
9. CnantoBaHHA MIPOCTUX i
CKJIQJIHUX PEUOBHH.

IIpakTuuHi podoTu

4. NoOyBaHHs KHCHIO 3 TiApOTreH

MEPOKCUAY 3  BHUKOPUCTAHHSIM
pi3HHX OioyorigHUX
KaTaji3aTtopiB, HOBEIEHHSI MOTO
HasSBHOCTI.

Hapuanbhi mpoexTn

7. llpobnema 3a0pyaIHEHHS
TTOBITPS Ta crocobun

pO3B’sI3yBaHHA 1.
8. [lominmenHs craHy MOBITPA y
KJIACHIM KIMHATI ITiJ Yac 3aHATh.




noOyBaHHSL (3 TigpOTeH TEepOKCUay) i
30MpaHHs KHCHIO;

6U3HAYAC HASBHICTH KHCHIO TOCIIJIHUM
[IUISXOM;

oompumyemobcsa 3anI001KHUX 3aXO0/IIB i
yac BUKOPUCTAHHS TIPOIICCIB TOPIHHS;
IHCTPYKIil 100 BHWKOHAHHSA XIMIYHHX
JOCHITIB Ta TpaBui Oe3MEeKH MmiJl Yac
po0OTH B XiMIYHOMY KaOiHETI.
IinHicHH KOMIIOHEHT

00IPYHMOBY€ 3aCTOCYBaHHSI KUCHIO;
oyinioe 3HAYCHHS KHCHIO B
KUTTEISUTBHOCTI  OpraHi3MiB; O030HY B
arMocdepi; BIUIUB TisSTTLHOCTI JIFOAMHHN HA
CTaH IOBITPS;

YCGI0OMNIOE  HACHIKA  HeOe3MEeYHOro
ITOBO/KEHHS 3 BOTHEM, BiIITOBITAIBHICTE
3a 30epeKCHHsI TOBITPSA Bil TIKIIITHBHX
BUKHIIIB.

CKJIaIHUMHU pedyoBHHAMH (IIOBHE

OKHCHEHHS  MeTaHy, TiIporeH
cynbdiny).

Konoo6ir Oxkcureny B
PUPO/I. O30H. [Mpobnema

YUCTOTO TOBITPS. 3aCTOCYBAHHS
Ta 610JI0TiYHA POJIH KHCHIO.




I'pomaosanceka sionosioarvricmo

Hackpizni 3micmosi ainii

YMOBU BUHUKHEHHS Ta IPUITUHEHHS TOPIHHS.

300poe’s i besnexa

besneune moBomKeHHS 3 pPE€YOBHHaMHU.

Konoo6ir Oxcureny B npupomi. O30H. [Ipobraema yrctoro mopitpsi.

Exonociuna be3neka i cmanuii po3sumox

Cxan oBitpst. [Ipobrema aucToro moBiTpsi.

3actrocyBaHHS Ta 0i0J0OTiYHA POIH KUCHIO.

[ToHsITTS TIPO OKKMCHEHHS (TOPiHHS, TOBIIbHE OKUCHEHHS, TUXAHHS).
ITionpuemnusicms i ¢hinancosa epamommuicmo

[Ipobnema yrcToro MoBIiTPA.
[TonsATTS PO Karamiszarop.

Tema 3. Boga

Y4enb/yueHnuus

3HAHHEBUI KOMIIOHEHT

HA3U6AE CKIAIl MOJICKYII BOJIH;
Haeooumsp npuxaaou BOJIHHX
po34nHIB; HOPMYIH KHCIIOT 1 OCHOB.
JistIbHiCHUHA KOMIIOHEHT

onucye TOIUPEHICTh BOAN y TPUPOLI,
(hi3MuHI BIACTUBOCTI BOJIY;
PO3pi3HAE PO3YUHHUK 1
PEYOBHHY;

CKa0a€ DPIBHIHHA peakiiii BOOU 3

PO34YHHEHY

Boga, cxmang MOJIEKYJIH,
MIOIIUPEHICT, Y TpHUpoi, (i3udHi
BIacTUBOCTI. Boma — po3unHHUK.

Po3upH 1 1Oro KOMIIOHEHTH:
PO3YHMHHHK, PO3UMHEHA PEUYOBHHA.

KimpkicHnit ~ ckiiazy ~ pO3UYHMHY.
Macoga JacTKa PO3YMHEHOT
pe4oBHHH. BUIOTOBIEHHS pPO3UYUHY.
B3aemonmis Bomm 3 OKCHIaMW.
IToHSTTS TPO KHUCIOTH ¥ OCHOBH.
[TOHSTTS PO IHIUKATOPH.

Po3paxynkosi 3axaui

4. O0yuciieHHsT MacoBOI YacTKH,
MacH PO3YMHEHOI PEYOBUHH, MACH
100’eMy BOIU B PO3UHHI.

JdemoncTpanii
10. BuroroBineHHss pO34YMHIB i3
MEBHOKD  MAacoOBOI0  YacCTKOIO

PO34YMHEHOI PEYOBUHU.

11. B3aeMomis KaJbIiii OKCHIY 3
BONOKO. BumpoOyBaHHS BOIHOTO
po3uMHy  100yTOI  PEUYOBHMHU




KaJbI[iii OKCHIOM, HATpPid OKCHIOM,
dochop(V) okcumom, kap6oH(IV)
OKCHJIOM;

00uuCNIOE MacoBy YaCTKy 1 Macy
PO3YMHEHOI pPEUOBHHU, Macy i 00’eM

BOOIM B  PpO34WHI, oOuparoum i
0OTpYHTOBYIOUH CIIOCIO PO3B’3aHHS;
6U2OMOGNAE PO3UMHH 3  TIEBHOIO
MacOBOIO YaCTKOIO PO34MHEHOI
PEYOBHHH;

posniznae JOCITITHUM HUTIXOM

KHCJIOTH 1 IyTH;
euKopucmogye 3100yTi
HaBUYKH B TOOYTI IJIs pallioHAIHHOTO
BUKOPUCTAHHS BOAM Ta 30€peKEeHHS
JIOBKIJIJIA,

607100i€ eIEeMEHTapHUMHU HaBHUYKaMU
OYMIICHHS BOJIU B IOMAIITHIX YMOBaX;
IinHicHMiA KOMIIOHEHT

00IpyHmMOGy€e 3HAYCHHS PO3YUHIB Y
TPUPOIi Ta YKUTTI JFOJMHU;

OYiHIOE POITb BOIM B KUTTEMISITEHOCTI
OpraHi3MiB;

6UCI06TIIOE  CPOIHCEHHsA TIPO BIUIMB
JUSIBHOCTI  JIFOAMHM HA  YUCTOTY
BOIOMM Ta  OXOPOHY iX BIO

3HaHHJA Ta

3HaueHHsI BOAW 1 BOTHHUX PO3YHHIB Y
TIPUPOI Ta >KHUTTI JronuHA. KHcmoTHi
momii. IlpobGmema wmcroi  BOAM.
OxopoHa BOJOWM Bij 3a0pyaHCHHS.
OuuileHHsT BOIM Ha BOJOOYHUCHHX
CTaHIIISAX Ta B JIOMAIIHIX YMOBax.

1HMKATOPOM.
12. B3aemogist kapOou(I1Y)
OKCHy 3 BOJIOI0. BumpoOyBaHHs

BOJTHOTO po34uHy nmo0yToi
PEYOBUHH iHAMKATOPOM.
JladopaTopui mocaigu

10. BunpoOyBaHHs BOJIHUX
pPO3YMHIB  KHCIOT 1  JIyTiB
1HMKAaTOPaMH.

IIpakTu4yHi podoTH

5. BurorosneHus BOJIHUX

PO3UMHIB i3 33J]aHUMU MaCOBHMH
YaCTKaMU PO3YMHEHUX PEYOBHH.
Jdomamniii ekcnmepuMeHT

2. OuwnieHHs 3a0pyaHEHOI BOIU
3a JTIOTIOMOT'OI0 BJIACHOPYY
BUTOTOBJICHOTO (DUIBTPY.
HaBuajbHi npoekTH

9. JlocHimKeHHS SIKOCTI BOOM 3
PI3HUX JKeped.

10. JocnimkenHs Qi3u4HUX 1
XIMIYHUX BIIACTUBOCTEH BOJIH.

11. Conocobu ouuIcHHS BOOY B
moOyTi.

12. 36epexeHHsT YUCTOTH BOJOMM:
pO3B’s3yBaHHS MTPOOJIEMH Y BaIIIiid




3a0pyIHEeHb; MICIIEBOCTI.

6ionogioanvHo cmasumusca 10 13. Exonoro-eKOHOMiYHHI TPOEKT
30epeIKCHHS BOIIHUX PECYPCIB. «30epiraroun By — 3a0MIAIKYIO
POIMHHHUHI OIOIKETY.

Hackpizni 3micmogi ninii

TIpomaosnceka sionosioarvHicmo

OuuileHHS BOAX Ha BOJAOOYMCHUX CTAHI[ISAX Ta B JIOMAIIHIX yMOBaX.
300poe’s i besnexa

XiMiYHi BIACTUBOCTI BOJIH.

Kucnorni mori.
Exonociuna bezneka i cmanuii po3gumox

[Ipobnema gnctoi Bogu. OXopoHa BOIONM Bijl 3a0pyTHEHHS.

3Ha4YeHHS BOJH 1 BOIHUX PO3YUHIB Y IPUPO/I Ta )KUTTI tognHU. KucoTHi gomi.
Iionpuemnusicms i ¢hinancosa epamomuicmo

OuuileHHS BOAX Ha BOJAOOYMCHUX CTAHINISAX Ta B JIOMAIIHIX yMOBaX.

OxopoHa BOIOIM Bif 3a0pyIHCHHS.

Po3B’s13yBaHHS PO3paxXyHKOBHX 33134 32 TEMOI «MacoBa 4acTKa PO3UYHHEHOI PEIOBUHIY.

OpienToBHi 00’exkTH ekckypceiil. Ximiuni jabopaTopii NMPOMHCIOBHX 1 CLIBCHKOTOCIIONAPCHKHX ITiIITPHEMCTB,
HAyKOBO-JOCIIHAX IHCTHTYTIB, BHIMUX HaBYaNbHUX 3aknafiiB. [lokexna wactmHa. BomooumcHa craHIis. Anreka.
KpaesnaBunii my3en.



8 kiac
68 200, 2 200 Ha mudicoets

OuikyBaHi pe3yJbTaTH
HABYAJLHO-III3HABAJLHOI JiSJILHOCTI

3MicT HaBYAIBHOTO MaTepiaay

IIpakTH4Ha yacTHHA

IloBTOpEHHS HAWBAMNKJINBIIIINX

NUTAaHb Kypcy Ximii 7 kiaacy

Y4yenn/yuenuus

3HAHHEBUIT KOMIIOHEHT

Ha3ueac XiMiuHI eleMeHTH (He MEHIIe
20-TM) 32  CYYacHOI  HayKOBOKO
YKpalHCHKOI0 HOMEHKIIATYPOIO, 3aIUCYE
1XHI CHMBOJIH;

Hagooumsv npuxaaou GopMyll 1 Ha3B
npocTux (Meraym 1 HeMmeTanmw) i
CKIagHUX (OKCHIIB, OCHOB, KHCJIOT)
PEUYOBHH; piBHSAHb peakuiii: m00yBaHHS
KHACHIO 3 TIAPOTeH IEepPOKCHUAY 1 BOAIM;
KHCHIO 3 BOJHEM, BYIVIELIEM, CipKOIO,
MarHieMm, 3aji30oM, MIIII0, METaHOM,
rizporeH cynab(imzoM, BoAM 3 KaubLii
OKCHJIOM, Hatrpiit oxcumoMm, dochop(V)
okcuaoM, kapooH(IV) okcumom; peakiiit
PO3KJIamy i CIIOMyUYeHHS.

JisnbHicHUH KOMIIOHEHT

004uUCII0€ BITHOCHY MOJIEKYIISIPHY Macy
pEeYOBHHU 3a 11 (HOpMYI0I0, MacOBY

[pocTi i ckiaaHi pe4OBUHA
(xucenp, Boma). Peaxirii po3kiany,
CTIOJTyYCHHS.

hopmyioro.
MacoBa uyacTka €JleMeHTa
CKJIaJHIl PEYOBHHI.

HaiiBaxxiusil XiMi4HI HOHATTA.

BimHocHa wmonekyasipHa Maca, il
OOUYHMCIICHHS 3a XIMIYHOIO

B




YaCcTKy eJIeMeHTa B CKJIIHI PEYOBHHI.
HinHicHNIA KOMIIOHEHT

KpUmMUYHO CHMAGUmMbCA 10 BIACHUX
3HaHb 1 YMIHB 13 XiMii.

Tema 1. BynoBa atoma. [lepionnunnii 3aKoH i nepiogu4yHa cucremMa XiMiYHUX eJIeMEHTIB

Y4enn/yuyennust

3HAHHEBUIA KOMIIOHEHT

dopmynioe iepioguIHUIN 3aK0H;
3anucye: CNeKTpoHHI Ta  rpadiuHi
enekTpoHHi  ¢opmynn  aromiB 20
XIMIYHHUX €JIEMCHTIB;

ROACHIOE MIePiIOTUIHICTE 3MIiHU
BJACTHUBOCTEH XIMIYHUX eleMeHTIB (Ne
1-20); 3anexHicTh XapakTepy eJIeMeHTIB
Ta BJACTHBOCTEH iXHIX CIIONYyK Bix
€JIEKTPOHHOT OYyIOBH aTOMiB;
Haeooumsp npuxaaou
IHEpTHUX EIEMEHTIB, FaJIOTeHIB.
JisnbHicCHUH KOMIIOHEHT

JTy>KHUX,

Kopotki icropuuni BimoMocTi mpo
cnpobu  kiacudikamii  XIMIYHHX
eneMeHTiB. IloHATTS Tpo JMyXHI,
iHEpTHI €JIEMEHTH, TaJIOTCHHU.

bymoBa aroma. Cxiam aTOMHUX
anep  (IpoToHM 1 HEUTPOHHM).
IIporonne uwncno. Hyknonne wyucio.
BynoBa  enexkTpoHHHX ~ 00OJOHOK
aroMiB XiMiyHHX enemeHTiB Ne 1-20.
Cran €JIEKTPOHIB y aToMi.
Enextponni opOitani. Eneprermuni
piBHI Ta miApiBHI; X 3amMOBHEHHS
CJICKTPOHAMU B aroMax XIMIYHHX
enemeHTiB Ne 1-20. EnextponHHi Ta

JeMoHcTpanii

1. [lepiognuna cucrema
XIMIYHUX €JIEMEHTIB (moBra 1
KOpOTKa (hopmH).
2. Mopemni
(BipryamsHi 3D).
3. dopmu €JIEKTPOHHHUX
opbirtaneii (Bipryanssi 3D).
HaBuanbHi npoexkTn

1. I3 icTopii  BLAKPUTTS
MePIOINIHOI CHCTEMH XIMIYHHUX
€JIEMEHTIB.

2. ®opmu Ilepiognunoi cucremu
XIMIYHUX €JIEMEHTIB.

aroMiB

PO3DI3HAE aTOMHE SIIpo, eJeKTpoHH, | rpadiuni  enekTpoHHi  dopmymu | 3. XimiuHi eIeMEHTH B

MIPOTOHM, HEUTPOHH; mepioan (Benuki i | aromiB XiMiuHux enemeHtiB Ne 1-20. | mitepaTypHux TBOpax.

mani), ronoBHi (A) Ta mnoGiuni (B) | [TonsTTs mpo pagiyc atoma. 4. llikaBi icropuuHi ¢aktu 3

iArpynu MEPiOINIHOT CHUCTEMU; Ilepiogmuamit  3axkoH  JI. L. | BiAKpWUTTS 1 TOXOMKEHHS HAa3B

METaTiuHi Ta HEMETaIYHi eNIEMEeHTH; MeHnneneesa (cy4acHe | XiMiYHUX €JIEMEHTIB.
(hopMyITIOBaHHS). Ilepionnyna




Xapakmepu3ye CKIaJ aTrOMHHX siiep
(KiTBKICTH  TPOTOHIB 1  HEHTPOHIB),
po3momin €JIEKTPOHIB (3a
€HEePreTHYHUMHU pIBHAMU Ta
migpiBHsiMH) B aromax nepamx 20
XIMIYHHUX €JIEMEHTIB; XIMIYHUN €JIeMEHT
(Ne 1-20) 3a #oOro MONOXKEHHAM Y
MepioguyHii cucteMi, 3MiHM paiyciB
aroMiB y Tmepiomax 1 miArpymax,
MeTaTigHUX i HEMETaIIYHIX
BIIACTUBOCTEH E€JIEMEHTIB; CTPYKTYpY
MepioANYHOI cUcTeMH (IIEPIOU: BEIUKI
i Maui, rpynu # migrpynu (A i b);
ananizye iHdopmamiro, 3aKIaJeHY B
MIEPiONNYHIA CHUCTEMi, Ta BUKOPHCTOBYE
i g XapaKTepUCTHKH — XiMi4HOTO
eJIEMEHTA;

euxopucmogye iHhpopmariro, 3aKiIaaeHy
B MEPiOANIHINI CHCTEMI, TUIS
knacugikaii eneMeHTiB  (MeTaniuHui
abo HeMeTaliyHWH), Ta BU3HAYCHHS
iXHBOI ~ BaJIEHTHOCTI,  Kiacudikarii
MIPOCTUX PEYOBHH (MeTan abo HeMeTalr).
HinHicHMiA KOMIIOHEHT

ycgioomaioe 3HAYEHHS npuiomy
Kimacudikarii B HayIli;

CUCTEMa XIMIYHHUX €JIEMEHTIB, 1i
CTPYKTYypa.

XapakTepucTruka XIMI9HUX
eneMeHTiB Ne 1-20 3a iXHIM MicIleM y
nepiognyHii cucteMi Ta OygOBOIO
aroma.

3HaueHHS MEPIOANIHOTO 3aKOHY




00rpynmogye hizuuny
MEPiOANYHOTO 3aKOHY;

OUiHIO€ 3HAYCHHS MEPIOJUYHOTO 3aKOHY
SIK OJHOTO 13 yHIaMEHTaIbHUX 3aKOHIB

CYTHICTB

TIPUPOJTH.

Hackpizni 3micmogi ninii

ITionpuemnusicms i ¢hinancosa epamommuicmo

3HaueHHS NEPiOANIHOTO 3aKOHY

Tema 2. XimiuHuii 3B’830K i Oy10Ba pe40BMHHA

Y4enn/yuyennust

3HAHHEBUII KOMIIOHEHT

HA3U6A€ BUIHU XIMIYHOTO 3B’S3KY, THITH
KPUCTAIIYHUX TPATOK;

HaAgoOuUmMy  NpuKIAdU  CUONYyK i3
KOBAJICHTHUM (TIOJISIPHHUM 1 HETIOJISIPHUM)
Ta HOHHMM XIMIYHHMMH 3B’ SI3KaMH,
ATOMHHUMU, MOJICKYJISIPHUMU Ta HOHHHUMHU
KPHUCTATIYHUMH IPATKAMU;

nosAcHw0O€E YTBOPEHHS HOHHOTO,
KOBaJICHTHOTO (nmonsipHOTO i
HETOJIIPHOTO) 3B'SI3KiB.

JisnbHicHUH KOMIIOHEHT

CKla0ae eNeKTpoHHI (HOPMYITH MOJICKYIT;
Xapaxkmepu3sye 0COOIUBOCTI
KOBQJICHTHOTO Ta MOHHOTO 3B’S3KiB,

[Mpupoma  XiMiYHOTO  3B’SI3KY.
EnexTpoHeraruBHICTh aToMIB
XiMIYHUX eneMeHTiB. KoBayeHTHwMI
3B'S130K, Horo yrBopeHHs. [lonspuuit
1 HENOJNAPHUN KOBaJICHTHHH 3B’ S30K.

Enextponni  Qopmynmu  Molexyd.
Woun. Mounwuit 3B’SI30K, HOTO
YTBOPCHHSI.

Kpucramiuni  rparku. ArtomHi,

MOJICKYJISIpHI Ta WOHHI KpHCTaJH.
3asexHICTh (i3UIHUX BIACTUBOCTEH
PEYOBMH BiI THIMIB KPHCTATIYHHX
IpaToK.

JemoncTpauii

4. Monemi KPUCTaJIITHUX
IPaToK pPi3HUX THUIIIB.

5. 3pa3ku PevoBHH aTOMHOI,
MOJIEKYJIAPHOI Ta HOHHOI OyHI0BH.
JladopaTopHui mociau

1. O3HaiiomnenHs 3 (pi3UIHUMU
BJIaCTUBOCTSIMUA PEYOBHH aTOMHOI,
MOJIEKYJIAPHOI Ta HOHHOI OyH0BH.
IIpaxkTu4Hi podoTH

1. JlocmimkeHHs (hiznuHIX
BJIACTHUBOCTEH PEUOBHH 3 Pi3HUMH
TUMAMH  KPUCTATIYHUX  TPATOK
(HanpukiIan: ILYKpY, KyXOHHOI
codmi, rpadiry).

Hagp4anbHi npoekTH




KPHUCTANIYHOT OyZIOBU PEYOBUH 3 PI3HUMH
BUJIaMH XiMIYHOTO 3B'SI3KY;
6u3Hauae BUI XIMIYHOTO 3B’SI3Ky B

TUTIOBHX BUIAJIKAX, MOJISIPHICTh
KOBaJICHTHOTO 3B'SI3KY;

npozno3ye  (i3MUHI  BIACTHUBOCTI  Ta
NpPaKkTHYHE  BUKOPUCTAHHS  PEYOBUH

3aJIe)KHO BiI BHIY XIMIYHOTO 3B'SI3KYy 1
TUITY KPUCTAJIIYHUX TPATOK;
6UKOPUCHOGYE
€JIEKTPOHETaTUBHOCTI
XapaKTEPUCTHKH XIMIYHHX 3B'SI3KiB.
HinHicHnii KOMIOHEHT

00rpyHmMOBy€e IPUPOITY XIMIYHUX 3B'SA3KiB;
(hi3nuHI BIACTHBOCTI PEYOBHH 3aJISKHO
BiJ TUMIB KPUCTAJIIYHUX IPATOK;
pobump 6UCHO6KU npo
KPHUCTAJIIYHUX I'PATOK PEIOBHH HA OCHOBI
BHJTy XIMIYHOTO 3B’5I3KY B HHX.

TIOHATTS
JUIS

THIT

5. BuxopucTaHHS KpHCTaliB Yy
TEXHIII.
6. Kpucramu: xpaca i KOpHUCTb.

Hackpizni 3micmogi ninii
ITionpuemnusicmo i gpinancosa epamomuicmo. 300pos s i besnexa. Exonociuna besnexa i cmanuil po36umox
ATOMHI, MOJIEKYJISIPHI Ta HOHHI KPHCTAJIH.

Tema 3. KisibkicTb peyoBrnHu. Po3paxynku 3a ximiuanmu ¢opmysiamMmu

Yuenb/yueHnuus Kinpkicte peuoBman. Mons — | Po3paxyHkoBi 3amaui
3HaHHEBUI KOMIIOHEHT OMUHUIIT  KUTBKOCTI  pedoBWHU. | 5. OOUMCICHHS MOJSAPHOI MacH
Hazueace OJIMHHIIIO BuMiptoBaHHs | Crana ABoragpo. pEYOBHUHH.




KUTBKOCTI pPEYOBHHH, MOJSIpHUH 00’eM
ra3iB 3a HOPMaJIbHUX yMOB, CTally
ABoranpo;

NOACHIOE CYTHICTh (I3MYHOT BEIUYHHU
KUTBKICTh PEUOBHHHU.

HissnbHiCHUH KOMIIOHEHT

YCMAaHo6a10€ B3a€MO3B'SI30K Mix
GbiznuHIMH BEJIMYNHAMHU (macoro,
MOIISIPHOIO Macoio, 00’€MOM, MOJSIPHHM
00’€MOM, KIJTBKICTIO PEYOBUHH);
00uuUCHIOE YUCIIO YAaCTUHOK (aToMiB,
MOJIEKYJ, MOHIB) y TI€BHIH KIJIBKOCTI
pEeJOBHHH, Maci, 00’€Mi; MOJSIpHY Macy,
Macy 1 KiJIbKIiCTh PEYOBHHH; 00’ €M MaHOi
Macu a00 KUTBKOCTI PEUOBHHU Ta3zy 3a
HOPMaJIbHUX YMOB; BIIHOCHY T'YCTHHY
ragy 3a IHIIAM Ta3oM, OOWpar4dl i
0OTpYHTOBYIOUH CIIOCIO PO3B’sI3aHHS;
HinHicHNii KOMIOHEHT

pooums GUCHOBKU TIOAO 3HAYYIIOCTI
MaTeMaTHYHUX 3HaHb JJIS PO3B’SI3yBaHHS
XIMIYHUX 3a1a4.

Monsipaa maca.

3akoH ABoraapo.
00’eM rasis.

BinHocHa ryctuHa rasis.

Momnsipauit

6. OOuucieHHs 4YHCIa YaCTUHOK
(aromiB, MoJeKy, HOHIB) y MEBHiH
KUTbKOCTI PEYOBUHH, MaCi, 00’ M.
7. OOumcieHHS 32 XIMIYHOKO
(hopmynoro Macu maHOi KiTBKOCTI
PEYOBHHHM 1 KUJIBKOCTI PEUOBHHH 32
BiZIOMOIO Macolo.

8. OOumcrnenHs 00’eMy TEBHOI
Mach ab00 KIUTBKOCTI PECYOBHHH
BIIOMOr0 rasy 3a HOPMaJbHHUX
YMOB.

9. OGuncneHHs 3 BHKOPHCTAaHHIM
BiITHOCHOI I'yCTHHHU Ta3iB.
JdeMoHncTpanii

6. 3pa3ku PEUOBHH KUIBKICTIO
pedoBuHH 1 Monb (abo omHAKOBOT
KUTBKOCTI PEUOBHHN).

Hackpizni 3micmogi ninii

300pos’s i besnexa. Exonociuna besnexa i cmanuii pozsumox. Ilionpuemaugicms i pinancosa epamommuicme
Po3B’s13yBaHHs pO3paxyHKOBUX 33714 32 TAHOK TEMOIO.




Tema 4. OCHOBHI KJIacH HEOPTaHiYHMX CTOJIYK

Y4yenn/yuenuus

3HaHHEBUIT KOMIIOHEHT

Ha3u8a€ OKCHIOW, OCHOBHM, KHCIIOTH,
am(OTEpHI TIAPOKCHIN, CEPEIHI COJli 3a

Cy4aCHOI0O  HAyKOBOIO  YKpaiHCHKOIO
HOMEHKJIATyPOIO;

Haeooumsup npuxaaou OCHOBHUX,
KACJIOTHUX 1 aM(OTepHUX OKCHUIIB,
OKCUI'€HOBMICHUX 1 O€30KCUI'€HOBHX,
OJTHO-, JIBO-, TPUOCHOBHUX  KHCIIOT,
PO3YMHHUX 1 HEPO3YMHHUX OCHOB,
aM(pOTEPHUX  TIAPOKCHUIIB,  CEPeIHiX
COJIEH.

HissnbHiCHUH KOMIIOHEHT

Kiracudikarris
CIONYK, ixHi
HOMEHKJIATypa.

Di3nuHi BIACTUBOCTI OKCHIIB.
XiMiuHI BJIACTHBOCTI OCHOBHHX,
KHCJIOTHHX Ta am(pOoTepHUX
OKCH/IB. B3aEMOIIS 3 BOJOIO,
KHCJIOTaMH,  JIyraMd,  IHIIAMH
OKCHJIAMH.

®i3uyHI BIACTHBOCTI  KHUCJOT.
XiMiuHI BJIaCTUBOCTI KUCIIOT: Als HA
IHIUKATOPH, B3aEMOJIIS 3 METaJaMH,
OCHOBHMMH OKCHIAMH, OCHOBaMH,
consmu. Peakuis Helirpanizanii. Pag

HEOpTaHITHUX
CKJIaf i

Po3paxynkosi 3agaui

10. PospaxyHku 3a XIMIYHHUMH
PIBHSHHSMHU MacH, 00'emy,
KUTPKOCTI PEYOBHMHHU PEareHTiB Ta
MIPOAYKTIB PEaKIIiil.

JdeMoHcTpanii

7. 3pa3Ku OKCHJIIB.

8. Bzaemomis  KHCTOTHHUX 1
OCHOBHHX OKCHIIIB 3 BOJIOIO.

9. 3pa3ku KUCIOT.

10. XimiuHi BIaCTHBOCTI KUCJIOT.
11. 3pa3ku OCHOB.

12. XimiuHi BTacTUBOCTI JYTiB.

13. HoOyBanHs i XiMiuHi

PO3DI3HAE HECOJNCTBOPHI ¥ COJIETBOPHI | aKTUBHOCTI METAJTIB. Peakiii | BMacTUBOCTI HEPO3YMHHUX OCHOB.
(KMCNOTHI, OCHOBHI, aM(DOTepHi) OKcUAH, | 3amimenHss W oOminy. 3axomu| 14. JloBeneHHs — am@oOTepHOCTI
PO3YMHHI i HEPO3YMHHI OCHOBH, KACJIOTH | Oe3meku Mg dYac poOOTH 3| IWHK TiIPOKCHAY.

3a CKJIaIOM (OKCHTEeHOBMICHI, | KHCIIOTaMH. 15. Tabnuust po34MHHOCTI KHCIIOT,
0C30KCHTCHOBI) Ta OCHOBHICTIO (OOHO-, ®i3uuyHi  BIACTHBOCTI OCHOB. | OCHOB, aM(OTEPHHX TiIPOKCUAIB i
JIBO-, TPHOCHOBHI), CepeNHi coui; peakiii | XiMi4HI BIACTHBOCTI JYTiB: i Ha | conei.

3amMimeHHs, 0OMiHy, HelTpai3arii; IHIUKATOPH, B3a€EMOIIs 3 | 16. 3pa3ku conei.

ORuUCy€ TOIUPEHICTh MPEICTABHUKIB | KUCIOTaMH, kuciaoTHUMHE | 17. XiMidHI BTaCTUBOCTI COJeHt.
OCHOBHHUX KJIaCiB HEOPraHIUYHUX CIOJYK V | Ookcumamu, COJISIMU. Ximiuni | 18. B3aemoniss kanplid OKCHUAY 3
IPUPOII; BJIACTHBOCTI HEPO3UYMHHUX OCHOB: | BOIOIO, JIOCIHIDKCHHS JTOOYTOTO
ckaadae  XiMidHi  (hOpPMYIHM  OKCUIIB, | B3aemoist 3 KUCIOTaMH 1 | po3uuny 1HIAKATOPOM,




OCHOB, aM(OoTepHHUX TiAPOKCHIIB
(Amowminito, L[MHKY), KHCIOT, CepeaHix
coJeif; PiBHSHHS peaxiii, SIK1
XapaKTepU3yIOTh XIMI4HI  BJIACTHBOCTI
OCHOBHHUX, KHCJIIOTHHX Ta aM(OTepHHX
OKCHJIIB; KHCJIOT, JYTiB, HEPO3UYUHHHX
OCHOB, aM(poTepHHUX TiIPOKCHU/IIB,
CEpEeNHiX COJIeH;

nopisnioe 3a XiMIiYHAMH BIIACTHBOCTIMU
OCHOBHI, KHCJIOTHI Ta aM(OTepHi OKCHIH,
JYTH 1 HEPO3YHHHI OCHOBH;
Knacughikye HeEopraHiuHi
KJIacamu;

Xapaxkmepu3ye TOHATTS aMQpOTEPHOCTI,
(hi3uuHI Ta XiMIYHI BIACTUBOCTI OKCHUJIIB,
OCHOB, KHCIIOT, cojel, aM(poTepHUX
TiIPOKCHIIB;
YCMAHOBIIOE TSHETUYHI
MPOCTUMH 1

CIIONYKH 32

3B’SI3KM MK
CKJIQIHUMHU PCUOBHUHAMH,

OCHOBHHUMH Ki1acaMu HeOpFaHi‘IHI/IX
CTIONYK;
ob6yucnoe 3a PIBHAHHAMH  XIMIYHHX

peakuiii Macy, KiJIbKICTh PEUOBHHHU Ta
00’eM razy (H.y.) 3a BIJOMOIO Macoro,
KUIBKICTIO PEYOBHHHU, 00’€MY OJHOTO 3

PO3KITaaHHs BHACIIIIOK
HarpiBaHHS. 3axomu Oe3meKu Imif
4yac poOOTH 3 TyramH.

XimMiuHi BIIACTHBOCTI
aM(OTepHHUX TiAPOKCHUIIB:
B3a€EMOJIiSl 3 KHCIIOTaMH, Jyramu (B
PO34HHI, IPH CIUIABIISHHI).

@i3u4HI BIACTUBOCTI CEpPemHIX
CcoJIei. XimivHi BJIACTHUBOCTI
CepelHiX comneil: B3aemomis 3
MEeTaJaMH, KHUCIOTaMH, JIyramH,
IHIIMMHA COJISIMU.

I'eHeTnuHi 3B’ A3KH MiK
OCHOBHUMHU KJIACAMHU HEOPTaHIYHUX
CIIOJYK.

[Tommpenicte y mpupomi Ta
BUKOPHCTAaHHSI OKCHIIB, KHCJOT,
OCHOB 1 cepeaHix coneil. Bruis Ha
JOBKLJIJISA 1 37I0pOB’ S JIIONUHMY.

MPOMYCKaHHS BYIJICKHUCIIOTO Ta3y B
pO34KH, 10 YTBOPHUBCS.
JladopaTopHi gocaigu

2. Bzaemonis JyTiB 3
KHCJIOTaMH B PO3YHHI.

3. Bzaemonis XJIOPUIHOT
KHCJIOTH 3 METaJaMH.

4. B3aemonmis  meranmiB i3
COJISIMH Y BOOHOMY PO3YHHI.

5. Bsaemonist coneit 3 myramu
Y BOITHOMY PO3UHHI.

6. Peaxia 00MiHYy MIK
COJIIMH B PO34YHHI

7. Po3B’s13yBanHs
EKCIIEpUMEHTAILHOT 33734l Ha
MIPUKJIAZ] peakilii oOMiHy.
IpakTHuHi podoTH

2. JlocmimkeHHS BIACTHBOCTCH

OCHOBHHMX KIIaCiB HEOpPraHi4HHX
CIOIYK.

3. Po3B’sA3yBaHHA
EKCIIEpUMEHTAJIBHUX 33]1au.
JloMamHiii ekcnepuMeHT

1. His mHa cik Oypska
YEPBOHOTOJIOBOL KalyCcTh

qu




peareHTiB  4M  TPOAYKTIB  peakiii,
obmuparoun 1 OOIPYHTOBYIOYUH CIOCIO
PO3B’sI3aHHS;

6UKOpUCMOGYE  CydacHY  YKpaiHCBKY
HOMEHKJIATypy OCHOBHHX KJIaciB
HEOpraHIYHUX CITOJTYK; TaOIHITIO
PO3YMHHOCTI KUCIIOT, OCHOB Ta COJIEH st
CKJIaJjaHHsl PIBHSAHb XIMIYHUX peaKiiii;
IHIMKATOPH JIJISl BUSIBIICHHS

KHUCJIOT 1 JTyTiB;

NJIAHYE EKCIIEPUMEHT, TMPOBOIUTH HOTO,
OTIUCYE CIOCTEPEKEHHS, poouTH
BHCHOBKH;

npozno3ye Tiepedir XIMIYHMX —peakIlii
comei 1  KHCIIOT 3  MeTalaMH,
BHUKOPHCTOBYIOUH pan AKTUBHOCTI
METAaJiB;

dompumyempca 3ano0iKHUX 3aXO/iB ITiJT
4yac poOOTH 3 KUCIOTaMH 1 JIyraMu
PO0368°A3y€  CKCIICPUMCHTANbHI  3ajadi,
obOuparoun 1 OOIPYHTOBYIOUH CIOCiO
pO3B’sI3aHHS.

IinHicHMA KOMIIOHEHT

00LpyHmMogy€e 3aNCKHICTh MK CKJIAQJIOM,
BIACTHBOCTSAMH  Ta  3aCTOCYBaHHSM
HEOPraHIYHUX PEUYOBUH;

JUMOHHOTO COKY, OLTY, PO3UHUHY
Xap4yoBOil coau, MHJIBHOTO
PO3YHHY.

HapuanbHi npoexTn

7. Heoprauiuni pe4oBHMHH —
MPEJICTAaBHUKN OCHOBHUX KIIACiB Y
OyIiBHUIITBI i IOOYTI.

8. XiMiYHUH cKaJ i BAKOPUCTAHHS
MiHepaJliB.

9. BmmB XIMIYHHX CIIOJIYK Ha
JTOBKLJIIIA 1 37I0pPOB’ S JIFOHHY.




Ooyinlo€  3HAYCHHS HaMBaKTUBIIIAX
MIPE/ICTAaBHUKIB OCHOBHHX KJIaciB
HEOPraHiYHHUX CIOIYK;

6UCN06MI0E CYIDKCHHS TPO 3HAYCHHS
XIMIYHOTO EeKCHEepUMEHTY SK CII0CO0y
HaOyTTsS HOBHX 3HAHb; BIUIMB PEYOBHH Ha
HABKOJIMITHE CEPEJOBUINE 1 3J0POB’s
JIIOAWHY; BIUIMB HISUIBHOCTI JIOOAWHU Ha
CTaH JOBKUUIA W  OXOPOHY  Bif
3a0pyIHCHbD.

Hackpizni 3micmogi ninii

Ipomaosnceka 6ionogioanvricno

BuxopucTtaHHs OKCHIIB, KHCIIOT, OCHOB 1 CEpeaHiX coneil. Brmie Ha qoBKimIs.
300pos’s i besneka

Po3B’s13yBaHHS pO3paxXyHKOBHUX 3a/1a4 3 PIBHSIHHSIMH PEaKIlii.

3axomau 6€3neKH i 9ac poOOTH 3 KUCIIOTaMH 1 JIyTamMH.
Exonoziuna besnexa i cmanuii po3gumorx

Po3B’s13yBaHHS pO3paxyHKOBHUX 3a/1a4 32 PiBHAHHSMH PEaKilii.

Besnedne moBomKEeHHS 3 pEYOBUHAMH.

[TommpeHicTs y MPUPOI Ta BAKOPUCTAHHS OKCHIIB, KHCIIOT, OCHOB 1 CEpenHiX cojeil. BIumBs Ha TOBKUIIA.
Iionpuemnusicms i ghinancosa epamommicmo

Po3B’s13yBaHHs pO3paxXyHKOBHUX 3a/1a4 32 PiBHIHHIMH PEaKIii.

OpienToBHi 00’ekTH exckypciii. KpaeznaBumii i MiHepajgoriyHuii My3ei.




9 kaac
68 200, 2 200 Ha mudcoets

OuikyBaHi pe3yabTaTn
HaBYAJLHO-NI3HABAJILHOI JiJILHOCTI

3MicT HABYAJIBLHOIO MaTepianxy

IIpakTH4HA YacTUHA

HOBTOpe]-[Hﬂ HAHBaXKJIUBIIIUX NUTAHD

Kypcy ximii 8 kiacy

Ydyenn/yueHuus

3HAHHEBUIA KOMIIOHEHT

Haeooumv npukaaou Ha3B 1 Gopmyr
PEUOBHH, IO HANEXarh A0 OCHOBHHX
KJIaCiB HEOPTaHIYHUX CIIOJYK.
JisnbHicHU KOMIIOHEHT

Kaacughikye HeopraHiIHi CTIOTYKH;
nopienoe  cxiam 1 BIACTUBOCTI
HEOPraHiyHUX CIONYK pIi3HUX KJIaciB;
BJIACTHBOCTI pEUOBUH aTOMHOI,
MOJIEKYIIIpHOI Ta HOHHOI OYy/IOBH;
Xapakmepu3zye WOHHWHA 1 KOBaJICHTHHUN
XIMIYHI 3B'S3KM; XIMIYHI BJIACTHUBOCTI
OCHOBHHX KJIaCiB HEOPTraHIYHUX CIIONYK.
IinHicHM KOMIIOHEHT

00IPYHmMOBy€ 3alIeKHICTh BIACTUBOCTEH
PEUYOBHH BiJ IXHIX CKIany i OyaoBH.

Cknaz 1 BIaCTUBOCTI OCHOBHUX
KJIaciB HEOPraHiYHHUX CIOJIYK.

XimiuamiA 3B'S30K 1 OymoBa
PEYOBHHH.

Tema 1. Po3uunn

Y4yenb/yueHuus
3HAHHEBUHA KOMIIOHEHT

ITousarTs mpo JMCTIEPCHI
cucteMd. KomoigHi Ta I1CTHHHI

Po3paxynkosi 3agaui

1.

Po3p’si3yBanHs  3amau

3a




HABOOUmMb NPUKIAOU KOJOITHUX Ta
ICTHHHUX  pPO3YMHIB,  PO3YNHHHMKIB,
CYCIIeH3IH, EMYJIBCIH, aepo30IIiB,
€JIEKTPOJITIB 1 HEENEeKTPOIITIB, CHIIBHUX
i cIabKuxX CJICKTPOJIITIB,
KPHCTAJIOTipaTiB;

NOACHIOE BIUIMB Pi3HUX YUHHUKIB Ha
PO3YHMHHICTE  PEYOBHH,  yTBOPEHHS
BOHEBOTO 3B’SI3Ky; CYTh TIpPOIECY
EJIEKTPOITUYHOI TUCOITiallii.
JisnbHicHUE KOMIIOHEHT

PO3pi3HAE  KOMIIOHEHTH  DPO34YHUHY,
HacWYeHI W HEHACWUYeHI pPO3YWHH,
KaTiOoHM ¥ aHIOHHM, EJEeKTPONITH ¥
HECJICKTPONITH, CWJIbHI W  CiadKi
enektporniti; pH ykHOTO, KHCIIOTO Ta
HEUTPAJILHOTO CEPEIOBHUIIIA;

onucye po3UMHEHHS PEYOBHH y BOJI SIK
(hi3MKO-XIMIYHE SBUIIIE; SKICHY PEaKI[it0
Ha XJIOPHU-10HW; BUSBICHHS B PO3UUHI
TiApOKCHI-10HIB Ta HOHIB ['inporeny;
cKnadae PIBHSHHA — €JIEKTPOTITUYHOL
JUCOILIaIii  JIyTiB, KHCJOT, COJICH,
pIBHSIHHS peakiiii oOMiHy B IOBHIM Ta
CKOpOUeHI HOHHIN ¢opMax; piBHIHHSA

pO3YnHHU.
aepo30JIi.

bynoBa Monexynu BoAu, MOHATTS
po BOJIHEBUI 3B’A30K.
PozunnHICTE pPEYOBHH, ii
3aNIe)KHICTh BiJl PI3HUX YHHHUKIB.
Hacuueni H HEHACHYEHI,
KOHIICHTPOBaHI " po3BeneHi
po3unHu. TeroBi sBWINA, IO
CYIPOBOIXKYIOTb PO3UMHEHHS
pEYOBUH. Pozunnenns SIK
¢izuxo-ximiuani mponec. IloraTTs
PO KPHUCTAJIOTIIPaTH.

Cycmiensii, emymnbcii,

Enexrponituuna JHcomiaris.
EnexrponitTt H  HEENEKTPONITH.
Enexrponituana IHcoLiarLisa
KHCJIOT, OCHOB, COJIeH y BOAHHUX
pO3UYMHAX. Crymigb
EJICKTPOTITHYHOL nucoLianii.

CwtbHI # c1aOKi €TeKTPOITITH.
[onsarrs mpo pH poszuuny (6e3
MaTeMaTHYHUX PO3paxyHKiB).
3naueHHs pH ans XapakTepuUCTUKU
KHCJIOTHOTO qu Jy>KHOTO
cepenopumia. Peaxiii oOMiHY Mix

PIBHSIHHIMH peaktiit 3
BUKODHUCTaHHSAM  PpO3YMHIB 13
MEBHOIO  MAacOBOIO  HYAacCTKOIO
PO34YMHEHOI PEYOBUHH.
demoHncTpanii

1. TeruioBl sBUINA mix Yac

po3urHEeHHs (PO3UYMHEHHS aMOHiH
HIiTpaTry 1 OE3BOAHOTO KaJbIlid
XJIOpUY Y BOMI).

2. JocnimkeHHs: peuoBHH Ta
iXHIX ~BOOHMX  PpO3YMHIB Ha
ENIEKTPUUHY MIPOBITHICTH
(KpUCTaMiYHUN HATpiH  XJIOpH,
OUCTWIBOBaHA  BONA,  PO3YMH
HaTpii XJIOpUZIY, KPUCTAJIUHUHA
IyKOp, PO3YUH IYKPY, XJOPHUIHA

KHCIIOTA).
3. Peaknii  oOMmiHy — Mix
EJIEKTPOJIITAMH y BOJHUX
pO3YHHAX

JlaGopaTopHi gocaigu

1. Busienenns ioniB ['igporeny ta
TiAPOKCHUII-I0HIB Y pO3YMHAX.

2. YcraHOBNEHHS TPHOIU3HOTO
3HayeHHss pH Bomm, JyKHHX i




AKICHUX peakliii Ha XJIOpHI-IOHH B
MOJICKYIISIpHiN Ta HoHHIN Popmax;
Po036’a3y€  €KCIepUMEHTANIbHI  3a/1adi,
oOuparoud U OOIPYHTOBYIOUH CIIOCIO
pPO3B’sI3aHHS .

obuucnioe macy, 00’e€M, KiJTbKIiCTb
PEUOBWHH 3a pPIBHSHHSAMH pEaKIiid 3
BUKOPHUCTaHHSAM PpO3YHMHIB 13 IEBHOIO
MacOBOIO YaCTKOIO PO34YMHEHOL
PEYOBHHU, OOMPAIOYN i OOTPYHTOBYIOUH
crnoci0 po3B’s3aHHS;

xXapakmepusye CIICKTPOIITH 3a
CTYIIEHEM JTUCOLIIAILiT;
6u3HAuAc  XapaKTep cepeloBUIa 3a

3HaueHHsAM pH;

npoooums pPeakiii MK pPO3YHMHAMHU
GJIEKTPOJIITIB 3 YpaxyBaHHSM YMOB iX
nepebiry; sSKicHI peakilii Ha kapOoHaT-,
cynbdar- XJI0pua-i0HY;

6UA6MA€ Y PO3UMHI TiAPOKCHUI-IOHU 1
fionu I'inporeny;

eéuxkopucmoeye 3HadeHHs pH gnsa
XapaKTEPUCTUKU KHCIIOTHOTO 49U
JY’KHOTO CEpPEIOBUIIA.
HinHicHnii KOMIOHEHT
00rpynmogye Tiepedir peakmiii MK

PO3YMHAMH ENEKTPOJIITIB, YMOBHU X

repeoiry. Monno-MomnekysipHi
PIBHSIHHS XiMIYHUX PEaKIIii.
BusiBnenns B pO34HHI
TIAPOKCHI-10HIB Ta HOHIB
I'igporeny. SIkicHi peaxitii Ha mesKi
WoHHM.  3acTOCyBaHHS  SKICHHX
peaxiiu.

KHCITHX PO3YHHIB (HaTpiit
TiIIPOKCUITY, XJIOPHIHOI KHUCIIOTH)
3a JIONIOMOTOI0  YHIBEpCaJbHOTO
IHMKaTOopa.

3. Hocmimxenns pH xap4oBoi i
KOCMETHUYHOI TTPOAYKII1.

4. Peakmii oOMiHy MDK
€JIEKTPOJIITAMH y BOJHHX
pO3YHMHAX, IO CYNPOBOIKYIOTHCS
BUIAJIaHHAM OCay.

5. Peakmii oOMiHy MDK
€JIEKTPOJIITaMH y BOJHHX
pO3YHHAX, IO CYNPOBOIKYIOTHCS
BHIIJICHHSM Ta3y.

6. Peakmii oOMiHy MDK
€JIEKTPOJIiTAaMH y BOJHHX
pO3YHHAX, IO CYNPOBOIKYIOTHCS
YTBOPEHHSIM BOJIH.

7. BusBneHHs XJIOpPHUI-IOHIB Y
PO3YHHI.

8. Busenenns cynbdar-ioHiB y
pO34HHI.

9. BusBieHHs KapOOHAT-iOHIB Yy
PO3YHHI.

IIpakTu4ni podoTn

1. Peakmii HOHHOTO OOMIHY MiX




€JIEKTPOJIITAMH Y BOIHUX PO3YHMHAX;
oyintoe BaxnuBicte pH po3unHIB 1Is
BHU3HA4YEHHS SAKOCTI XapyoBoi,
KOCMETHUYHOI TTPOAYKIIii TOIIIO;
6UCNI06TIIOE CYOIHCEHHA TIPO 3HAYCHHS
PO3YMHIB y HPUPOII Ta >KUTTI JIOOUHM;
Opo  3acTOCYBaHHS  3HaHb OO
BUSIBIICHHS JISSIKUX MOHIB; TIPO pOJIb
eKCIIepUMEHTY B HAYIII.

€JIEKTPOJIITaMH y BOJHHX|
PO3YHHAX.

2. Po3B’s13yBanHs
EKCIIepHMEHTAIIbHHX 3a]1a4.
JomamiHiii ekcnepuMeHT

1. BuroroBnenns  KOJOIgHHUX
PO3YMHIB (3KeJie, KUCLIb TOIIO).
HaBuanbui npoexkTn

1. EnexTpomité B Cy4YacHHUX
AKyMYJATOPAX.

2.  BupomiyBanHs  KpHCTaliB
COIIEH.

3. BuroTtoBineHHS pPO3UMHIB IS
HaJaHHS JOMEIUYHOI JOTIOMOTH.
4. Nocnimxkenns: pH rpyHTiB cBO€T
MICIIEBOCTI.

5. JocnimkeHHs BILIHBY
KHCJIOTHOCTI ¥ JIyKHOCTi IPYHTIB
Ha PO3BUTOK POCIIHH.

6. Jocmimkenns pH armocheprux
OTajIiB Ta IXHBOTO BIUIMBY Ha Pi3Hi
Marepiaiy B JOBKLLIL.

7. JlocmimKeHHS — TPUPOTHHX
00’€eKTIB B SIKOCTI
KHCIIOTHO-OCHOBHHX iHIUKATOPIB.




8. Hocnimkennss pH cepenoBuiia
MiHEepaJIbHUX BOJ YKpaiHH.

Tpomaosncwvra sionosioanvricmo

Hackpizni 3micmogi ninii

[onsTTs TIpO CycmeHsii, eMynbcii, aepo307i.
Po3B’s13yBaHHS pO3paxyHKOBHX 3334 3 II€I0 TEMOIO.

300pos’s i beznexa

Po3B’s13yBaHHS pO3paxyHKOBHX 3371a4 3a II€0 TEMOIO.
[onsTTs TIpO CcycmeHnsii, emynbcii, aepo3oi. KomoinHi Ta icTHHHI po3unHU.

be3neune noBomKeHHS 3 pEYOBHHAMH.

EnexTponiTu i HEENEKTPOITH.

ITonsTTs po pH po3suuny.
Exonociuna besnexa i cmanuii po3sumox

Po3B’s13yBaHHS pO3paxyHKOBHX 3334 34 ILI€I0 TEMOIO.

[onsrrs npo pH po3unny.
3acToCyBaHHS SIKICHUX PEAKIIii.

Hionpuemnusicms i pinancosa epamomuicno
Po3B’s13yBaHHS pO3paxyHKOBHX 3334 3a II€I0 TEMOIO.

Po34MHHICTD PEHOBHH.
EnexTponiTu i HEENEKTPOIITH.

TeroBi sBHIIA, IO CYTTPOBOKYIOTh PO3UNHEHHS PEUOBHH.

[HonsTTs npo pH po3uuny.
3acTocyBaHHsI IKICHUX PEaKLiil.

Tema 2. Ximiuni peakuii

Y4yenb/yueHuus
3HAHHEBUHA KOMIIOHEHT

Kiracudikartiss XiMigdHHX peakiliit
3a KUIBKICTIO 1 CKJIaJIOM PEarcHTiB

demoHncTpaiii




3Hae i po3ymic CyTb TIOHATH: XiMiuHA
peakuis, CTymiHb OKHCHEHHS, OKHCHUK,
BiTHOBHHMK, TMPOIECH OKHCHEHHS 1
BiTHOBJICHHSI, TEIUIOBUI e(eKT peaxiiii,
MIBUIKICTH XIMIYHOT peakiii;

HAB0OUMb NPUKIAOU OCHOBHUX THUIIIB

XIMIYHAX  peakiliid; BIJIHOBHHUKIB 1
OKHCHHKIB.

JistibHiCHUHA KOMIIOHEHT

eu3Hauae CTymeHi OKUCHEHHS
GIIEMEHTIB Yy CIONyKaXx 3a IXHIMH
hopmynamu;

Ppo3pizHse peaxiii CTIONTyUYCHHH,
3aMilIeHHs, oOminy, pO3KNany;
OKHCHO-BIZIHOBHI Ta peakilii 0e3 3MiHU
CTYIEHS  OKHUCHEHHS, eK30- Ta
S€HI0TepPMiuHi, 000pOTHI ¥ HEOOOPOTHI
peaxiiii; OKHCHHUKH 1 BiJIHOBHHKHU;
BAJICHTHICTh 1 CTYHiHb OKHCHEHHS
€JIeMEHTa,

cKkaadae XimiuHi Gdopmynn OiHapHUX
CIIONYK 32 CTYIEHSMHU OKHUCHEHHS
€JIEMEHTIB; PpIBHSHHA HAWMPOCTIIINX
OKHCHO-BIJHOBHHX pEAaKI[ii Ha OCHOBI
€JIEKTPOHHOTO OaJlaHCy, TEePMOXiMidHi

Ta TPONYKTIB peaKIii: peakiii
CIOJYYCHHS, PO3KJIa Ly, 3aMilllCHHS,
OOMiHYy.

Cryninb OKHCHEHHS.
BusHaueHHS CTyneHs OKHCHEHHS
eJIeMEeHTa 32 XIMIYHOK (OPMYIIO0
cnonykd. CkinagaHHs — GoOpMyiH
CHOJYKH 33 BIJOMHMH CTYICHSIMHU
OKHCHEHHS €JIEMEHTIB.

OKHUCHO-BITHOBHI peaxiii.
[Iponiecu OKUCHEHHSI, BiTHOBJICHHS,
OKHCHHKH, BiTHOBHUKH.

Cxiragagas PIBHSIHB
OKHCHO-BiTHOBHUX PEaKIIiil.

3HaueHHS OKHCHO-BIJTHOBHUX
MIPOLIECIB Y KUTTI JIOAUHH, IPUPOAL
¥ TeXHII.

Ex3orepmiuni ¥ eHmoTepMiuHi
peakuii. TepmoxiMidHe pPiBHSHHSL.

O6opoTHi i He0OOPOTHI peakiii.
IBuakicTe XiMigHOT ~ peaxirii,
3aJIeKHICTh MIBUAKOCTI peakiii Bif
PI3HUX YNHHHKIB

4. Peaxii pO3KITamy,
CIIOJYUYCHHS, 3aMillleHHsI, OOMiHY,
€K30- Ta SHJI0TePMIUHI PeaKIIii.

5. 3alexHICTh  MIBUIKOCTIL
peakmiii MeraniB (ITMHK, MarHii,
3aJ1i30) 3 XJIOPHUOHOIO KHCJIOTOIO
BiJl aKTUBHOCTI METaIly.
JladoparopHi gociaigu

10. BmmmB  koHmeHTpamii i
TEMIEepaTypu  Ha  MIBUJKICTh
peakiiii IMHKY 3 XJOPHUIHOIO
KHCIIOTOIO.

IpakTHuHi podoTH

3. BmiuB pi3HMX YHMHHHUKIB Ha
HIBUJKICTh XIMIUHUX PEaKIIiil.
HaBuanbui npoexkTn

9. EnporepmiuHi peakIii Ha
CITy>k01 JTFO/IHHI.

10. Ex3orepmiuni peakuii B
JKUTTEISIIBHOCTI JKUBUX
OpraHi3MiB.




PIBHSHHS; DiBHSHHS  00OpOTHHX 1
HEOOOPOTHUX peaKIliii;

Knacughikye  peakuii 3a  pi3HUMH
O3HaKaMUu;

Xapakmepu3ye TPOLECH OKUCHEHHS,
BiTHOBJICHHSI, CIIOJYY€HHS, PO3KIay,
3aMimeHHs, OOMiHy; BIUIMB Pi3HHX
YUHHUKIB Ha [IBUAKICTh XIMIYHUX
peakuiii;  poJib  OKHUCHO-BIIHOBHUX
MPOIIECiB Y JOBKIJLTI,

00mMpuMy€EmMbCA TIPaBUII BUKOPUCTAHHS
noOyTOBHX XiMiKarTiB.

HinHicHni KOMIOHEHT

00rpyHmogy€ TIpOLECH OKHWCHEHHS U
BiTHOBJICHHSI 3 TIOIVISAY €JIEKTPOHHOL
OyJI0BH aTOMIB;

6UCI06TIIOE CYOIHCEHHA TIPO 3HAYCHHS
XIMIYHUX peaKIliii Ta 3HaHb MPO HUX Yy
MIPUPOI, TPOMHCIIOBOCTI, MTOOYTi;

Hackpizni smicmogi ninii
I pomaosnceka 6ionosioanvricno
3HaueHHs OKHCHO-BITHOBHMX MPOLECIB Y KUTTI JIIOAUHH, IPUPOAL 1 TEXHILI.
300pos’s i besnexa. Exonociuna 6esnexa i cmanuil pozsumox. Iionpuemaugicmo i pinancosa epamomuicmo
3HaueHHS OKUCHO-BITHOBHUX TPOIIECIB Y KUTTI JIIOAWHHM, TPUPOI I TEXHIIII.
Ek30TepMivHi Ta €HAOTEPMIUHI PEaKITii.




OO00poTHI 1 HEOOOPOTHI PeaKIii.
IIBHAKICTH XIMIYHOI PEAKITii.

Tema 3. IlouaTKoBi NOHATTA NPO OPraHiYHi CIOJIYKH

Y4yenb/yueHuus

3HAHHEBUIT KOMIIOHEHT

3Ha€e i po3ymie CyTh TOHATH TOMOJIOT,
TOMOJIOTiSI; TIOAIN OPTaHIYHUX PEYOBUH
3a SIKICHUM CKJIaJOM Ha BYIJIEBOJHI,

OKCUTECHOBMICHI Ta HITPOI€HOBMICHI
CTIOJTYKH;

Hazueae eJIEMEHTU-OPTaHOTeHH,
HAalBOXJIMBINI ~ OpraHi4Hi  CIIONYKH

(MetaH 1 mepii 1ecATh HOTr0 TOMOJIOTIB,
€TCH, €THH, METaHOJI. €TaHO, TIIiLEePOT,
€TaHOBa KHCJIOTa, IVIFOKO3a, caxaposa,
KpOXMaJlb,  [EIN0NI03a,  CTeapuHOBa,
MaJIbMITUHOBA, OJICTHOBA, aMiHOETaHOBA
KHUCJIOTH ), OCHOBHI TIPOJIYKTH MEPETOHKU

HaTH;
HA8OOUmMb npukiaou TOMOJIOTIB
MeTaHy; TMPUPOJHUX 1 CHHTETUYHUX

PEUYOBHH, CIIUPTiB, KAPOOHOBUX KHUCIIOT,
JKUPIB, BYTJIEBO/IB;

HOsACHIOE PEaKIlil TOPIHHA OpraHIYHUX
PEUOBMH,  3aMillleHHS JJIsl  METaHy,

OcoOMMBOCTI OpPTraHiYHUX CIOIYK
(MOpIBHSHO 3 HEOPTaHIYHUMH).
EnemeHTH-0praHoreHu.

ByrieBoani

MertaH $K TpeacCTaBHUK
HAaCHYCHHX BYIJICBOJHIB.
Tomonorisi. Tomonorn Metany
(mepri gecsTh), IXHI MOJIEKYIAPHI
i CTpYKTYpHi (hopMyiH Ta Ha3BH.
®isuyHi  BractuBOCTl. Peaxiiis
3aMIIEHHS JISI METaHy.

Eren  (etmnmen) 1  eruH
(ameTmiieH) AK  TIPEACTaBHUKH
HEHACHYEHUX BYIJIEBOAHIB.

MornekynsipHi i CTPYKTYpHi
dhopmynmu. Di3uvHI BIACTHBOCTI.
Peakuist npueaHaHHS s €TeHY
eTHHY (ranorenyBaHHS,
TiIpyBaHHs).

Topinas ByriIeBOIHIB.

IloHsaTTs mpo TmoNiMEpH Ha
TIPUKJIATL TIOJTiETHIICHY.

Po3paxynkosi 3agaui

2. Oo6uncieHHs 00'eMHHUX
BIAHOIIEHh Ta3iB 3a XIMIYHHUMH
PIBHSHHSIMH.

Jemouncrpauii

6. Mopemni MOJIEKYI
BYDJIEBOAHIB  (y  TOMy  4HCHi
3D-mpoekTyBaHH).

7. Topinus napadiny,

BU3HAYECHHS HOro SIKICHOTO CKIamy
3a TIPOAYKTaMH 3TOPSTHHSL.

8. OsHalioMieHHA 31 3pa3Kamu
BHPOOIB 13 momieTnineny BusBinenHs

BJIACTUBOCTCH MOJIIETHIICHY:
BIJHOIIEHHS bi (o) HarpiBaHHS,
PO3YUHIB KUCIIOT, JYTiB.

9. Jlis eTaHOBOi KHCIOTH Ha
IHIMKATOPH.

10. B3aemomis eTaHOBOI KHUCIOTH 3
MeTajJaMH, JIyTraMHu.

JlaGopaTopHi gocaigu

11. Bsaemomis  miimepony 3




NpUENHAHHS JJIsl €TeHY W eTHHY; HIesKi
XIMIYHI BJIACTHBOCTI €TaHOBOI KHUCJIOTH;
CYTh TIPOIIECY EPETOHKHN Ha(TH.
HisnbHicCHUE KOMIIOHEHT

cKadae MONEKYJIsIpHI U CTPYKTypHi
dhopMym MeTaHy Ta MEPIINX AECATH
HOTO  TOMOJIOTIB,  €TEHy, eTHHY,
METaHOIY, €TaHoIy, DILEepPOITy, ETaHOBOI
Ta aMIHOETaHOBOI KHCJIOT; MOJICKYJISIpHI

hopmynu TJTIOKO3H, caxaposd,
KPOXMAJIIO, HEJION03M;  PIBHSIHHS
peakuii ropiHHS (MeTaHy, eTeHy U

€THHY, METaHOIy, ETAHOIY), 3aMillleHHS
JUIS MeTaHy (XJIOPYBaHHS), IpUETHAHHS
JUIs €TeHy W eTuHy (TaJoreHyBaHHS,
riApyBaHHs), €TaHOBO1 KHCIIOTH
(emexkTpoNiTUYHA AUCOIAIlis, B3aEMOIIs
3 METallaMH, JIyTaMH, COJISIMH ); 3araibHy
cxeMy ToJliMepu3allii eTeHy;

PO3pi3nAE 32 CKIIAJIOM METaH, €TeH,
€THH, METaHOJ, €TAHOJI, TIIILIEPOI,
€TaHOBY KHCIIOTY, BHIII KapOOHOBI
KHCJIOTH, TJTFOKO3Y, Caxapo3y, KpOXMallb,
EJTFOI03Y, MUJIO, TIPUPOSTHI
TiporeHi3oBaHi, TBAPUHHI i POCIIHMHHI,
TBEPAi ¥ piIKi KUPH,

3acTocyBaHHS MOJTiETUIICHY.
[TommpeHHsT BYIJIEBOIHIB y
npuponi. [Ipuponnuii ra3, Hadra,
KaM’siHE BYTiUIsl — TPHPOAHI
JoKepena ByrieBonHiB. [leperonka
Hadtu. ByrineBogHeBa cupoBuHa i
OXOpOHA JIOBKI/UISA. 3acTOCYBaHHS

BYIJICBOJIHIB.

OxcureHoBMicHi  oprasivHi
Pe4OBHHU.

[onsarTs npo CIHPTH,
KapOOHOBI ~ KHCJOTH,  JKUPH,
BYTJIEBOJIH.

MeTtaHoJ, eTaHoII, TIIIEPO:
MOJIEKYJISPHI i CTPYKTYpHI

(dopmynu, ¢i3UyHI BIACTUBOCTI.
Topinns eranoiy. SIkicHa peaxiris
Ha TIIIEPOIT.

OtpyitHicTb ~ MeTaHoly  H
eTaHomy. 3ryOHa Jis aJKorojio Ha
OpraHi3M JIFOIUHHU.

EranoBa (omrroBa) kmciora, ii
MOJIEKYJISpHA 1  CTPYKTypHa
(dopmynu, ¢i3uyHI BIACTUBOCTI.
XiMiyHi  BJIACTHBOCTI €TaHOBOT
KHCIIOTH! €JIEKTPOIIITHYHA

kynpyM(Il) rizpokcumom.

12. Bzaemogis TJIIOKO3H 3
kynpym(Il) rigpokcumom.

13. BigHOmeEHHS KpPOXMAaO [0
BOIU  (PO3YMHHICTH, YTBOPCHHS
KIIericTepy).

14. B3zaemozist KpOXMaITo 3 HOIOM.
IIpakTH4Hi podoTn

4. Brnactusocri €TaHoBO1
KHCJIOTH.
5. BusiBnenns OpraHigHUX

CTOJIYK Y Xapu4OBHX MPOAYKTaX.
JomamHii excriepuMeHT

2. IopiBHSHHS MHUWHOI HIii MUJIa Ta
NPajIbHOTO MOPOILIKY BITYM3HSIHOTO
BUPOOHUKA.

3. BusBneHHs  KpoxMalio B
XapuOBUX MPOLYKTaX.

HapuaabHi npoexTn

11. BukopucranHs moJiMepiB:
€KOJIOTO-eKOHOMIYHHI aCIIeKT.

12. AnpTepHaTHBHI  JDKeperna
eHeprii.

13. Exotpodomoriss — Hayka mpo
EKOJIOTIYHO Oe3TeYHEe XapayBaHHS.
14. BurotoBieHHS Mua 3 MIJIBHOT




OiNKH, TOMieTUIIeH, IPUPOIHI 1 ITYYIH]
KUPH;
nOpiGHIOE: OpTaHiuHi W HEOpraHiyHi
PEUOBUHHM, KPOXMAJh 1 IETIOI03Y, CKIIAJI

TOMOJIOTIB ~ MeTaHy, HacW4YeHi H
HEHACHYEHI BYTJICBO/HI;

xXapakmepusye CKJIaJ, (hizuuHi
BJIACTUBOCTI METaHy 1 HOro TOMOJIOTIB,
€TeHy, eTHHY, eTaHoIy, [DIIepoiy,
€TaHOBOi KHCJIOTH, XHpiB, DJIIOKO3H,
caxapo3d,  KpOXMalio,  IIeJION03H,

O1JIKIB, MTOJTIETHIIEHY;

6U3HAYA€ TOCIITHAM IUISTXOM TIIIEpPOJT,
€TaHOBY KHCJIOTY, TIIOKO3Y, KPOXMaJb;
PO0368°A3y€  PO3PaXyHKOBI 3ajadi  Ha
o04ucIiIeHHs 00’ €MHUX BIIHOIIEHH I'a3iB
3a XIMIYHUMH pPIBHAHHAMH Ta 1HIOTAX
paHillle BUBYCHUX THIIIB Ha MpPUKIaLi
OpTaHi4YHUX CIIONYK;

0OMpPUMYEmMbCA  TIPaBWIT  OC3MEYHOTO
MTOBO/DKEHHSI 3 TOPIOYUMH PEYOBHHAMH,
noOyTOBUMH XiMiKaTaMHu.

HinnicHnii KOMIOHEHT

YCGI0OMNIIOE€ 3HAYEHHS BYIIIEBOIHEBOL
CHPOBWHM B CHEPIETHIN; MPUPOTHUX i

JTUCOIIaIis, Iis Ha IHIUKATOPH,
B3a€EMOZISA 3 MeETallaMH, Jyramu,
COJsIMH. 3acTOCYBaHHS €TaHOBOL
KUCJIOTH. Bui KapOOHOBI
KHCJIOTH: CTE€apHHOBA,
NaNbMiTHHOBA, oJeiHOoBa. Muio,
HWoro Ckjaja, MUMHA Misl.

Kupu. Crnax xupis, hizudHi
BJIACTHBOCTI. [Ipupomsi 5
riiporeHi3oBaHi SKUPH.
Bionoriuna ponb xupis.

ByrneBoau: TIIFOKO34,
caxapo3a, KpOXMaJsb, IIEJIONI03a.
Monexynsapai Gopmynu, (izudHi
BJIaCTHBOCTI, NOUIMPEHHST 1
yTBOpeHHA B mpupozi. Kpoxmais i
[IEeJTI0I03a — MPUPOIHI TOJIMEPH.
SxicHi peakmii Ha TDIIOKO3y 1
KpOXMaJlb. 3acTocyBaHH:
BYIJICBOJIIB, XHsI O10JIOTIYHA POTIb.

HirporeHoBmicHi opraniuni
PeYOBHHH.

[loHATTS TPO aMIHOKUCIIOTH.
Binku sk OioyoriuHi TOJIIMEpH.
Jenaryparisi 6inkiB. bionoriuna

OCHOBH.

15. JlocmimkeHHs: XiMiYHOTO CKJIATy
k.

16. XimiuHuil CcKiag JKyBaJbHUX
TYMOK.

17.  Ximiueuii ckiag — 3aco0iB
JIOTJISIY 33 POTOBOKO MTOPOKHUHOIO.
18. lpyre *KUTTS mamnepy.

19. Jlxepena OpTaHiYHOTO
3a0pyAHEHHS TEpUTOpii TrpoMaan
(MikpopaiioHy).




CUHTCTUYHHMX  OpPraHiYHUX  CIIOJYK;
MOpAaITEHY Ta COTIiJIbHY
BIIMOBINAJBHICTG 32 HACIIKU BKMBAHHS
aJIKOTOJIbHUX  HAIOiB; HEOOX1AHICTH
30epeKeHHsT JOBKULISA Uit MadOyTHIX
IOKOJIIHbB;

00IpyHmMOGy€e POIlb OPTaHIYHUX CIIOIYK
y JKUBIiH mpupoxni;

ouinioe 3TyOHy [0 aJKOTOJII0 Ha
3II0pPOB’s; BILTHB TIPOIYKTIiB
CHHTETHMYHOI XiMii HA HaBKOJIMIIHE
CepeloBHINlE B pa3i HENPaBUIHLHOTO
BUKOPHUCTAHHS 1X;

GUCTI06IIOE CYOCeHHs TON0 3HAYCHHS
OpTraHiYHUX PEYOBHUH Y CYCIIHLHOMY
rocrojapcTBi, 1oOyTi, XapuyBaHHI,
OXOpOHI  370pPOB’S  TOIIO; 3aXHUCTY
JMOBKULIS BiJl CTIMKHX OpraHigvHUX
3a0pyAHIOBAYIB.

pOJb  aMIHOKHCIOT 1  OUIKIB.
3HaueHHS TIPUPOTHHUX i
CHHTETHYHHX OPTaHIYHUX CIIONYK.
3axucT OOBKLLIA Bl CTIMKHX
OpraHiuHUX 3a0pYJHIOBAYIB.

Ipomaosnceka 6ionogioanvricnmo
3acTocyBaHHs OpraHiYHUX PEYOBHH.
OTpyHHICTh METAHOY 1 €TaHOMY.

Hackpizni 3micmogi ninii

3axucT TOBKUIS BiJ CTIHKMX OpraHiuHUX 3a0pyJHIOBAUiB.

300poe’s i besnexa
besnevHe MoBOKEHHS 3 pEYOBUHAMH.




3ry0OHa [is aJKOTOII0 Ha OpraHi3M JIFOINHHU.

[TpuponHi i TigporeHi3oBaHi XHUPH.
Muio, ioro MuiiHa fisl.

Bionoriuna poib KHPiB, BYITIEBO/IB, aMIHOKHCIIOT 1 OLJIKIB.

Exonociuna besnexa i cmanuii po3sumox

[TpuponHi i CHHTETHYHI OpraHiuHi PEYOBHHHU.

ByrneBonHeBa CHpOBHHA 1 OXOPOHA TOBKIILIS.

3axuCT JOBKLLIA Bif] CTIHKAX OpraHiYHMX 3a0pyIHIOBaYiB.
Hionpuemnusicms i pinancosa epamomuicmeo

[ToHATTS PO MOTIMEPH.

[epepoOka HadTH.

Muno, ¥oro ckiam.
3acToCyBaHHs OPraHiYHUX PEUYOBHH.

Tema 4. Poab XiMil B 5KMTTI cycnijIbcTBa

Y4enb/yuennus

3HAHHEBUI KOMIIOHEHT

Ha3ueac: iMEHa BUIATHUX BITUM3HSHUX
YUEHHX-XIMIKiB; HaWBaKJIHMBIII XiMivYHi
BUpPOOHHUIITBA B YKpAiHi;

HaeOOUmMb NPUKIAOU: B3aEMO3B’SI3KIB
Mix pEYOBHUHAMU; 3aCTOCYBaHHS
XIMIYHHUX CHONYK Y Pi3HHUX ranmy3sx Tay
MOBCSIKIEHHOMY JKUTTI.

JistibHiCHUH KOMIIOHEHT
Xapakmepu3ye: 3HAYCHHS XiMii y KUTTI

bararoMaHITHICTP PEYOBHH Ta
XIMIYHUX peakmii. B3aemo3B’s3ku
MK ~ pEUOBMHAMH  Ta  iXHI
B3a€EMONIEPETBOPEHHS.

Micme xiMmii cepen Hayk TIpo
IIPApPOLY, 1  3HaYeHHA A
PO3yMiHHSI HAYKOBOi KApTHHHU CBITY.

Ponp  ximiuHOi Hayku JUIs
3a0e3redeHHs] CTajoro pPO3BHTKY
JIIONICTBA.

Haguansni npoexmu

20. Bunmardi BITYN3HAHI XIMIKA SIK
y4eHi i 0coOUCTOCTI.

21. ExonoriuHa cuTyalist B MOl
MICIIEBOCTi: BITYyBaw, JyMalo,
IIit0.

22. AHKeTyBaHH: Y4HIB
HaBYaJbHOTO  3aKjiaxy  II0JO
iXHpOi ywacTi y poO3B’A3yBaHHI
€KOJIOTIYHUX MPOOIEeM MiCIIEBOCTI.
23. JlochipkeHHsS AOCTOBIPHOCTI




CYCHIILCTBA, 30epEeKEHHI TOBKUIIS, JUIS XimiuHa HayKa i BAPOOHUIITBO B | peKIaMu 3 MOTIISAY XiMil.

3I0POB’ ST JTIONEH. VYkpaini. Bugatai BiTYN3HSIHI BUCHI
HinnicHN# KOMIIOHEHT — TBOPIIi XiMIYHOT HAyKH.
yceioomnioe 3HAYEHHS

TPOMASHCBKOT  MO3MIli  BYEHOTO,

MPUYUHHO-HACTIIKOB1 3B’SI3KH y

npuponi i ii minicHicTs;

no6ascae aBTOPCHKE MPaBo;
00rpynmogye: ponb Ximil y mi3HaHHI
XIMIYHHUX MPOLECIB;

KpUMUYHO CMAGUMbCA: 10 XIMIYHOI
iH(opMarIii 3 pi3HUX HKEPET;

oyinloe: BHECOK XIMIYHOT HayKud B
PO3BHUTOK BITYM3HSHOTO
BUPOOHMIITBA; 3HAYEHHSA  XiMiYHHX
3HaHb K  CKIaJHHMKa  3arajbHOi
KYJIBTYPH JIFOIUHU.

Hackpizni 3micmoei ninii

Ipomaosanceka 8ionosioanvricmo

BuaarHi BiTYM3HSHI BYEHI — TBOPLI XIMIYHOT HayKH.

3HaueHHs XiMii JJIs1 pO3yMiHHS HAYKOBOI KApTHHU CBITY.
300poe’s i besnexa

BararomaHiTHICTP pedyoBMH Ta XIMIYHHX peakmid. B3aeMo3B’sS3kum MK  pedyoBHHaMH Ta  ixHi
B32€MOIIEPETBOPEHHS.
Exonociuna besnexa i cmanuii po3eumox

Ximist Ta eKoJIOoTisl.




Iionpuemnusicms i pinancosa epamomuicmo
XiMiuHa Hayka i BApOOHUIITBO B YKpaiHi.

OpienToBHi 00’°ekTH ekckypciii. BomoouncHa cranmis. [lianmpueMcrsa 3 BUpOOHHMIITBA TUTacTMAC, IYKPOBHHA 3aBO,
KOHANTEPChKA, XJ100MeKapHs.



