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HHOACHIOBAJIBHA 3AIIMCKA

XiMig SK TPUPONHWYA HayKa € YaCTWHOKO AYXOBHOI i MarepiasbHOI KYNBTYpH JIIOACTBA, a XIMI4HA OCBiTa —
HEBI1IOKPEMHHMM CKJIQJIHUKOM 3arajbHOI KyJIbTYpU OCOOMCTOCTI, sIKA KHBE, HABUYAETHCS, IPALIIOE, TBOPUTH B YMOBaxX
BUKOPHCTAHHSI BUCOKHMX TEXHOJIOTIHM 1 HOBITHIX MarepiaiiB, 3MylleHa MPOTHCTOSTH €KOJOTTYHUM PU3HKAM, 3a3HA€
pi3HOOIYHMX YIUTMBIB iHpOpMalii. XiMiuHi 3HaHHA, 3100yTi YYHSIMH B OCHOBHIW IIKOJi, CTBOPIOIOTH MiAIPYHTS
PEaNiCTUYHOTO CTAaBJICHHS IO HABKOJIHUIIHBOTO CBITY, B IKOMY 3Ha4HE MICIIE MOCi1ae B3a€MOIsl IIOMWHH 1 PEYOBHHH,
COPUSIOTH PO3KPHUTTIO TAEMHMLL JKUBOTO Uepe3 IMi3HAHHA MpPOLECIB KHUTTENISUIBHOCTI OpraHi3MiB Ha
MOJIEKYJISIPHOMY DiBHI.

HaBuanus xiMii B OCHOBHIM INIKOJI CIPSIMOBYETHCS Ha IOCATHEHHS Memu 0a3060i 3azanbHoi cepeonvoi
ocgimu, sKa TIOIATaE y PO3BUTKY U comiamizamii ocobmcrocti y4HiB, (QopMyBaHHI IXHBOI HaliOHAIBEHOL
CaMOCBIZIOMOCTI, 3arajbHOI KYJIBTYPH, CBITOINISIAHUX OPIEHTHPIB, E€KOJOTIYHOTO CTHII0 MHUCICHHS 1 MOBENiHKH,
TBOPYMX 3AI0HOCTEH, MOCHTITHUIIPKUX HABUYOK 1 HABMYOK JKUTTE3a0C3MEUCHHS, 3[]aTHOCTI JI0 CAMOPO3BHUTKY U
CaMOHABYAHHS B YMOBaX I7100aTbHUX 3MiH 1 BUKJIHKIB.

BumnyckHUK OCHOBHOI IITIKOJIM — 11 TATPIiOT YKpaiHW, SIKUK 3HAE i1 iCTOPir0; HOCIH YKpaiHCHKOI KYyJIbTYPH, SIKUI
MOBaKa€ KyJbTYpYy IHIIMX HAPOJIB; KOMIIETEHTHHH MOBEIb, SIKHH BUIBHO CHIJIKYETHCS AEPKABHOI MOBOIO, BOJIOIIE
TaKoK pimHOIO (y pasi BiAMIHHOCTI) ¥ ONHIEI0 YW KiIbkOMa 1HO3EMHHUMH MOBaMu; Mae OakaHHs 1 34aTHICTH OO
CaMOOCBITH; BHSBIISE€ AKTHBHICTH 1 BIANOBINAJBHICTH, MiANPUEMIMBICTG ¥ IHIIIATUBHICTE Y TPOMAJCHKOMY M



0COOMCTOMY JKUTTi, Ma€ YSBICHHS MPO CBITOOYIOBY, OEpeXHO CTaBUTHCS 10 AOBKIIS, OC3MEYHO i JOIIBHO
BUKOPHUCTOBYE JTOCATHEHHS HAYKH 1 TEXHIKH, JOTPUMYETHCS 37I0POBOTO CIIOCOOY JKUTTSI.

Merta 6a30B0i 3arajbHOI CEpeIHBOI OCBITH TOCATAETHCS Ha OCHOBI peaiizamii OCHOBHOTO 3aBHaHHS XiMidHOT
OCBiTH, w10 monsrae y (opMyBaHHI 3aco0aMH HABYAJIBHOTO MpPEAMETa KAWHOGUX [ NPEOMEmHUX
Komnemenmnocmeii. Huvu 3abe3nedyeTscsi (OpMyBaHHS IIHHICHHX 1 CBITONISAHUX Opi€HTALlid Y4HIB, IO
BU3HAYAIOTh IXHIO MIOBENIIHKY B )KUTTEBUX CUTYaIisIX.

Brecok ximii y ¢popMyBaHHS KIFOYOBHX KOMIIETEHTHOCTEH YUHIB PO3KPHUTO B TaOIHIIL.

Tabauus
KommneTeHTHiCHMIT MOTeHIial HABYAJIbHOIO IPeIMeTa XiMis
Kurouosa IIpeqMeTHHIi 3MiCT KJI1I0Y0BOI KOMIIETEHTHOCTI i HABYaJIbHI pecypcu a4 il
KOMIIETEHTHICTh (hopmyBaHHs
Cninkysanns Yminusa:
Oeporcagroio (i - BUKOPUCTOBYBATH B MOBJICHHI XIMiYHI TEpPMiHH, MOHSTTS, CHMBOJH, CYy4acHY YKPaiHCbKY
pionoro y paszi HAyKOBY TEPMIHOJIOTiIO i HOMEHKJIATYPY;
8iominnocmi) - opMyITIOBaTH BiJIMTOBi/Ab HA MIOCTABJICHE 3aITUTAHHS,
M06010 - apryMEHTOBAHO OMKCYBAaTHU XiJl 1 yMOBH POBEACHHS XIMIYHOTO €KCIIEPUMEHTY;

- 0OTOBOPIOBATH PE3YJBTATH JTOCIIIHKEHHS 1 pPOOUTH BUCHOBKH;

- Oparu y4acTb B OOTOBOpPEHHI NMHUTaHb XIMIYHOTO 3MICTY, YiTKO, 3pO3yMiio W oOpa3HO
BHCJIOBJIIOBATH CBOO TyMKY;

- CKJIaJIaTu YCHE 1 MMChMOBE TMOBIOMJICHHS Ha XIMIYHY T€MY, BUTOJIOIYBAaTH HOTO.
CraBJieHHs:

- IHYBaTH HAyKOBY YKPaiHChKY MOBY;

- KPUTUYHO CTaBUTHUCH JIO TMOBIJOMIIEHb XIMiTHOTO XapaKTepy B MeIiHOMY MPOCTOPI;

- IOTYJISIPU3YBATH XiMi4HI 3HAHHS.

HapuaJjbHi pecypcu:




- MiAPYYHUKY 1 TOCIOHMKH, HAyKOBO-TIOMYJISIPHA 1 XYAOXKHS JIiTeparypa, elIeKTPOHHI OCBITHI

pecypeu;
- HaBYaJbHI IPOCKTH Ta MPE3CHTYBAHHS IXHIX PE3yJIbTaTIB.

Cninkysanns
IHO3eMHUMU
MOBAMU

Yminusa:

- YUTaTH ¥ pO3YyMITH IHIIOMOBHI HaBYaJIbHI il HAYKOBO-TIOMYJISIPHI TEKCTH XiMIYHOTO 3MICTY;
- CTBOPIOBATHU TEKCTH TOBIJOMJICHD 13 BUKOPUCTAHHSIM IHIIIOMOBHHUX JIXKEPEIT;

- YATATH 1HO3EMHOIO MOBOIO 1 TIIYMAUYHUTH XIMIdHY HOMECHKJIATYPY;

- MIOSICHIOBATH XiMiYHY TE€PMiHOJIOTiIO iHIIIOMOBHOTO TTOXOJ[KEHHSI.

CraBJieHHs:

- HIKaBUTHCh 1 OIIHIOBATH iH(POPMAIIiIO XIMIYHOTO 3MiCTy 1HO3EMHOIO MOBOIO;

- 00roBOpIOBaTH ACSIKI MUTAHHS XIMIYHOTO 3MICTY i3 3aIlikaBICHUMHU HOCISIMH iHO3EMHHUX
MOB.

HaguaasbHi pecypcu:

- MeJIiliH1 1 JPyKOBaHi JuKepesa iH03eMHOI0 MOBOIO.

Mamemamuuna
Komnemenmmuicmo

Yminnsa:

- 3aCTOCOBYBATH MaTeMaTU4Hi METOAN AJISl PO3B A3yBaHHs 3aBJaHb XIMIYHOTO XapakKTepy;

- BUKOPHCTOBYBAaTH JIOTiYHE MHCJICHHS, 30KpeMa, AJsl PO3B’SI3yBaHHsS PO3PAXYHKOBHX 1
eKCIIepUMEHTAIIbHUX 3a/1ad, MPOCTOPOBY YSBY UIS CKJIQJAAHHS CTPYKTypHHX (GopMmyn i
MOJIeJIel peYOBUH;

- OymyBaTd i TIymMauuTH rpadikd, CXeMH, Aiarpamu, CKIagaTd MOAENI XiMIYHHX CHONYK 1
MPOILIECiB.

CraBjeHHA:

- YCBIIOMITIOBaTH HEOOXiJHICTP MaTeMaTHYHUX 3HaHb I PO3B’S3yBaHHA HAyKOBUX 1
XIMIKO-TEXHOJOTIYHUX MTPOOIEM.

HaguaJabHi pecypcu:




- 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,




- MDXKITPEIMETHI KOHTEKCTHI 3aB/IaHHS;

- iHdopMmarmiiiHi ¥ aHamiTHYHI Marepianud 3 npoOJieM CTaHy JOBKLUIA, OIIaJHOTO
BUKOPHUCTAHHA MPUPOIHHUX PECYPCIB 1 CHHTETHUYHUX MaTepiais;

- iH(opMaIliifHI MaTepiaal MPo Cy4YacHi JOCSITHEHHs HAYKH 1 TEXHIKH.

Inghopmauiiino-

uugpposa
KOMHnemeHmHicmo

Yminusa:

- BHUKOPHCTOBYBaTH Cy4acHi MPHUCTPOi aisi 1o0opy XiMivHOi iH(opmarii, i oOpoOneHHs,
30epeKeHHS 1 mepeaaBaHHs;

- CTBOPIOBATH 1H(POPMALIIHHI TPOTYKTH XIMITHOTO 3MICTY.

CraBjeHHA:

- KpUTHYHO OIIHIOBATH XIMiYHY 1H(opMalito 3 pi3HUX iHPOPMALIITHUX pecypciB;

- TOTPUMYBAaTUCh aBTOPCHKOTO TIpaBa, CTHYHUX MIPUHITUIIIB ITOBOKCHHS 3 iH(OpMAITi€lo;

- YCBIIOMITIOBAaTH HEOOXIHICTh EKOJNOTIYHMX METOIIB Ta 3aco0iB yTuumizamii nudpoBUx
IIPUCTPOIB.

HaguaasbHi pecypcu:

- CJIGKTPOHHI OCBITHI PECYPCH;

- BipTyasbHi XiMivHI 1aboparopii.

Yminna euumucs
GNPO008IHC
Hcumms

Yminnsa:

- OpraHi3oByBaTH CaMOOCBITY 3 XiMii: BH3HauaTh MeTy, IUIaHyBaTH, NOOUpaTh HeoOXiaHi
3aco0u;

- cIocTepiraté XimMiuHi 00'€KTH Ta MPOBOAUTH XiIMIUHUM €KCIIEPHUMEHT;

- BUKOHYBAaTH HaBYAJIbHI MPOEKTH XIMIYHOTO i €KOJIOTTYHOTO 3MICTY.

CraBjeHHA:

- BUSIBJIATH JOIUTIMBICTD 100 XIMIYHHX 3HAHb,

- IParHyTH CaMOB/IOCKOHAJICHHS;

- OCMUCJIFOBATH PE3YJBTAaTH CAMOCTIMHOTO BUBYCHHS XiMIiT;




- 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;




- JIOTPUMYBATHCh 3aralbHOBU3HAHMX MOPAJIbHUX NPUHIIMIIIB 1 HIHHOCTEH;

- OyTH TOTOBHMH BiJICTOIOBATH LI IPUHIIMIH i IHHOCTI;

- BUSBISITH 3alliKaBJICHICTh Yy JEMOKPATUYHOMY OONAIITYBaHHI OTOYCHHS U €KOIOTIYHOMY
o0MamTyBaHHI TOBKIJIIS;

- OLIHIOBaTH HEOOXiAHICTH CTAJOr0 PO3BUTKY SIK HPIOPUTETY MIKXHAPOIHOTO
CHiBpOOITHUIITBA;

- IIAHYBaTH PO3MAITTS TYMOK 1 TIOTVISIIIB;

- OLIHIOBaTHM ¥ IIaHYBaTH BHECOK BUAATHUX YKpAiHIB, 30KpeMa BYEHHX-XIMIKiB, y
CYCHIIBHUI PO3BUTOK.

HaguaasbHi pecypcu:

- HaBYAJbHI TPOCKTH, TPCHIHTH.

Oobiznanicms ma
CamMosupascenHs y

cghepi Kynomypu

Yminusa:

- BUKOPHCTOBYBAaTH Cy4acHi XiMiuHi 3aco0u 1 MaTepiaiu 1Jis BTUICHHS XyJOXKHIX ieH 1
BUSIBIICHHSI BJIACHOI TBOPYOCTI;

- IOACHIOBAaTH B3a€MO3B’ 130K MUCTELTBA 1 XiMii.

CraBieHHA:

- I[HYBaTH BITYM3HSAHY 1 CBITOBY KYJBTYpPHY CHAAILIMHY, OO SKOi HajJeXaTh HaykKa i
MUCTEITBO.

HaBuaasbHi pecypcu:

- TBOpM OOpPa3OTBOPYOTO MHCTEITBA, MY3WYHI ¥ JiTeparypHi TBOPH SK UTOCTpamii 10
BUBUCHHS XIMIYHHX SBHIL;

- KOHTEKCTHI 3aBIaHHs;

- CHHXPOHICTHYHA TaOJHIIS.

Exonoziuna
zpamomuicmy i
300po6e HcUumms

Yminnsn:
- YCBIIOMJIFOBATH MPUYMHHO-HACTIIKOBI 3B’ SI3KM Y TIPUPO/ 1 ii IUTICHICTB;




- BHUKOPHCTOBYBaTH XIMi4HI 3HAHHS JJISI MOSCHEHHS KOPHUCTI 1 MIKOAM 3M00YTKIB XiMmil 1
X1MIYHOI TEXHOJIOTT JJIs1 JTIOANHM 1 JOBKIJIJIS,

- BIIAIITOBYBaTH BJIACHE JXUTTEBE CepeloBHIIe Oe3 ImKoau mis cede, IHIIMX Jromei i
JIOBKIJLIS;

- IOTPUMYBATHCS 3JI0POBOTO CIIOCOOY JKUTTS;

- 6€31eYHO MOBOAUTHCH 13 XIMIYHUMH CITOJTyKaMH 1 MarepiajgamMu B IOOYTi;

- Opatu ydacTh y peaji3amii MpOeKTiB, CIPIMOBAaHUX Ha IONIMIICHHS CTaHY JOBKIJIISA
3aBASKH JOCATHEHHSIM XiMiYHOT HAayKH;

- TOTPUMYBATHCS MTPABHJI SKOJIOTIYHO BUBAKECHOT MOBEIIHKH B JOBKIJLII.

CrasJjieHHA:

- MITPUMYBATH ¥ YTUTFOBATH Ha MPAKTHIII KOHIIEMI[IIO CTaIOTO PO3BUTKY CYCIIIECTBA;

- PO3YMITH BaXXJIUBICTb TAPMOHIKHOI B3a€MOIii JIIOAWHH 1 IPUPOIH;

- BIMOBIIAJBHO ¥ OIIAHO CTABUTHUCS /IO BUKOPUCTAHHS MPUPOIHUX PECYpPCIB SK JKepesa
3I0POB’s 1 JOOPOOYTY Ta OE3ITEeKH JIFOAWHM i CITITEHOTH;

- OIIIHIOBaTH E€KOJOTIYHI PHU3HWKH i OyTH TOTOBUM JIO PO3B‘S3yBaHHS MPOOIIEM MOBKIIII,
BUKOPHUCTOBYIOUHM 3HAHHS 3 XiMil.

HaguaasbHi pecypcu:

- HaBYAJIbHI IPOEKTH;

- SIKICHI ¥ KiJIBKICHI 3a71a4i €KOJOTIYHOTO 3MICTY.

[IpeamerHa XiMi4HA KOMIIETEHTHICTh YUHIB € CKJIAIHUKOM KJIIOYOBOI KOMIIETEHTHOCTI Y MPUPOTHUYUX HAyKaxX i
TEXHOJIOTisX. BOJOMIHHS XIMIYHOIO KOMIIETEHTHICTIO Ha 0a30BOMY PiBHI O3HAYa€ 3aTHICTb YYHIB MUCIIUTH 1 JisITH 3
MO3MIIH CBITOMISAHUX Opi€HTAII} 1 MIHHICHUX YCTaHOBOK, C(DOPMOBAHMX Y TPOIIECi HABYAHHS XiMii.

[IpemMeTHa KOMIIETEHTHICTh € CKJIQJHUM YTBOPEHHSM, OCHOBHHUMH KOMIIOHEHTaMH SKOTO € 3HAaHHEBHUU
(mi3HaBaNbHWMN), MiSTbHICHWNA (MTOBENIHKOBHMI) 1 I[HHICHMN (MOTHBaliiHWI). 3MICTOBE HAlOBHEHHS IUX
KOMITOHEHTIB PO3KPUTO B pyOpuili mporpamu «OdiKyBaHi pe3yJbTaTH HABYAIbHO-ITI3HABAIBHOI AIsUITEHOCTIY.



[lepenik ouikyBaHUX pe3yJbTaTiB HAaBYAHHS 30PIEHTY€ BUMTENS] HA JOCSTHEHHS METH HAaBYaHHS 32 KOXKHOIO
TEMOIO MPOTPaMH, TMOJIETIIUTh [UIaHYBaHHs LIl 1 3aBIaHb YPOKiB, 1AaCTh 3MOTY BUPOOUTH aleKBaTHI METOAWYHI
MiIXOIH IO TIPOBEACHHS HaBYAIBHUX 3aHSATh, IOTOYHOTO i TEMaTUYHOTO OI[IHFOBAHHSI.

KommeTenTHICHMH TiAXix Y HaBYaHHI, HA BIAMIHY Bill IPEIMETHOTO, TIepeadadac iHTErpaIilo pecypeiB 3MICTY
Kypcy XiMii Ta IHIIKX TpeJAMETIB Ha OCHOBI MPOBITHUX COIIAILHO  OCOOHMCTICHO 3HAYYIINX 1/1eH, 10 BTLTIOIOTHCS B
Cyd4acHiil OCBITi: yMiHHS BUUTHCS, EKOJIOTIYHA IPAMOTHICTH 1 3M0POBHI CIOCIO KUTTS, CoLliaNbHa Ta TPOMaIsTHChbKa
BiJINIOB11aJIbHICTD, IHII[IATUBHICTH 1 MiIPUEMIIUBICTS.

Jlst peamizamii 1uX imeld 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.

3microBa niHis «Ekonoziuna de3nexa i cmanuil po3eumoK» peanizyeTbes Ha 3pa3Kax, 0 Jal0Th 3MOT'Y YYHEBI
YCBIIOMUTH NPHUYMHHO-HACIIAKOBI 3B’SI3KM y MPUPOI 1 11 HINICHICTD; BasKJIMBICTh CTAJIOTO (KEPOBAHOTO) PO3BUTKY
KpaiHH Ui 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, MpOIECAaMH TOPIHHS 1 JMXaHHS, KUCIOTHUMH JIOIIaMH,
CTIHKAMH OpTaHIYHUMH 3a0pyIHIOBaYaMU, a i YCBIIOMIICHHS MOXJIMBOCTI PO3B’sS3yBaHHS ITUX MPOOIIeM 3aco0amMu
ximil. YueHb IiHy€ TPUPOIHI PECypCH, BiJ SKUX 3aJEKUTh HOTO 3IOpOB’s, MOOPOOYT, CTAINi PO3BUTOK KpaiHU;
YCBIIOMIIIOE HEOOXiJHICTh 30€pe’KeHHs YMCTOTH MOBKULIS; Oepe ydacTh y BIAMOBIZHHX 3axolax; €KOJOTTYHO
BHUB2)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 YUCHUX Ta IXHBOIO TPOMAASHCHKOIO MTO3HUIII€I0, OL[IHIOIOTh



PO3BUTOK BITYM3HSHOTO BUPOOHHMIITBA HA OCHOBI JIOCSATHEHb XIMIYHOI HAyKH, HABYAIOTHCS MPAIOBATH B KOMaHII,
BIJIIIOB1aJIbHO CTABUTHCH JI0 3aBJIaHb, BU3HAUYCHHUX KOJICKTUBOM, Ta PETEIbHO BUKOHYBATH CBOIO YaCTHHY pOOOTH. Y
Mo3aypOYHUH Yac 10ar0Th PO YHUCTOTY JOBKLLISA CBOTO PETiOHY, OepyTh MOCHIBHY Y4acTh Y peaii3allii comiaibHo
3HAYYyIMX HaBYaJbHUX MPOEKTIB.

Pesynpratamu, 1o 3acBiAUyIOTH MPOAYKTHBHICTH peamizamii 1€l JiHil, € YCBIIOMJICHHS YYHSMHU
BIJINIOBITaJIPHOCTI 3a pe3yNbTaTi HaBYaHHA, SIKI MOXKYTh y MailOyTHbOMY BILUTMHYTH Ha PO3BUTOK KpaiHH; CyMJIiHHE
BUKOHAHHS 3aBlIaHb y KOMaHIi; BUPOOJIEHHS BJIACHOTO CTaBJIECHHS [0 BXHMBaHHS aJKOTOJIO; palioHAJIbHE
BUKOPHCTAHHS PEUYOBHH; Y4aCTh Y 3aXUCTI JOBKLULIA 1 30epekeHHi Horo i cebe Ta MaiOyTHIX MOKOJIHb.

3micToBa JiHIS «300poe’sn i Heznexka» TOPKAETbCA BCIX 03 BUHATKY TEM NpPOrpaMH 3 XiMii, OCKITBKH
BUKOPUCTaHHA 3100YTKIB XIMii yHpPOJOBX YyCHOTO IKHUTTSA JIIOAMHH TICHO TIOB’SI3aHO 31 370pOB’SIM 1
XKuTTe3a0e3nedeHHs M. [locmiqoBHNN pO3BUTOK ITi€l 3MICTOBOI JIiHIT Y 3MICTI Kypcy a€ YYHSIM 3MOTY YCBITOMHUTH, 3
OIHOTO OOKY, 3Ha4eHHS XiMii IJIs1 OXOPOHH 3[0POB’s, a 3 1HIIOT0 — MOMKJIMBY ILIKOAY MPOAYKTIB Cy4acHOI XiMi4HOT
TEXHOJIOTIT y pa3i HeHAJIS)KHOTO BUKOPUCTAHHS iX.

VY pesymbrari peamizamii mi€i 3MicTOBOI JiHII y4eHb 0€33aCTEPeXHO IOTPUMYETHCS MpPaBHI OE3MEYHOTO
MOBO/DKEHHSI 3 PEYOBHHAMM 1 MarepiajamMu B Jraboparopii, moOyTi ¥ JOBKLLI; 00i3HaHMH 13 3axomamMu OE3MeKH i
yac peakiii rOpiHHS, MapKOBaHHSM HeOe3NeUHHX PEUOBHH; YCBIIOMIIIOE 3aJIeKHICTh 310POB’S Bill YHCTOTH BOAU,
MOBITpPsI, CKJIQAy XapuoOBHX IPOMYKTiB, 3ryOHY Jil0 aJKOTONI0O HA OPraHi3M JIIOJWHHU; JAOTPHUMYETHCS 3I10POBOTO
crocoOy KUTTS.

3wmicroBa miHis «Ilionpuemnusicme i pinancosa zpamommuicms) HAIUTIOE yYHIB Ha MOOUTI3aIlil0 3HAHB,
NPaKTHYHOTO IOCBiMy 1 LiHHICHUX YCTAHOBOK Y CHUTYyalLisiX BHOOPY i MPUHHATTS pilleHb. Y HaBYaHHI XiMii Taki
CUTyallil CTBOPIOIOTHCS MiJl 4Yac IUIAaHYBaHHS CaMOOCBITHBOI HaBYAJBHOI JISUIBHOCTI, TPYMOBOI HAaBYAJLHOI,
eKCIIePUMEHTAIIbHOT POOOTH, BUKOHAHHS HABYAJIHHUX MPOCKTIB 1 MPE3eHTYBaHHsI iX, PO3B’SI3yBaHHS PO3PaXyHKOBHX
1 KOHTEKCTHHX 3a/1a4, BUPOOJICHHS BJIACHOT MOJIENi MOBEMNIHKH y TOBKIJLII.

Po3kpuTTa 3MicToBOI JiHIi MOTpeOye MO3UTUBHUX 3pa3KiB i3 icTopii XiMii, AiSUTBHOCTI BYCHUX 1 MiAIPUEMLIB Y
ramysi ximii, ekonorii, ¢apMakoJorii, M0 3acBiIYyIOTh MOXIIMBICTb PO3B’S3yBaHHsS HE JIMIIEC TEOPETHYHHX, a H
MPaKTUYHUX MpoOIeM XiMii 1 XIMI9HOTO BUPOOHHIITBRA.



VY pesynbrari peamizarii miei 3MiCTOBOI JiHII y4eHb YCBIIOMIIIOE BXKJIMBICTh BUBYCHHS XiMii; OIIHIOE YCIIiXH,
JOCATHYTI Cy4acHHM CYCIIBCTBOM Yy XIMIi4YHIH Hayli, po3poOJieHHi cmocobiB A00yBaHHs, NepepoOKH i
3aCTOCYBaHHsS PEYOBMH SK Taki, IO 3aJie)KaTh BiJl 3HAHb, yMiHb, IHIIIATUBH 1 MiJIPUEMIIMBOCTI OKPEMHUX
ocoOHCTOCTEH 1 TPyHn ONHOAYMIIIB;, TEPEHOCHTHh II¢ CTABJICHHS Ha Pi3HI BHUOU CBO€EI HABYAIBHOI MisUTBHOCTI,
HOBO/DKEHHS Y JIOBKIJUTI; CBiZIOMO OOMpae HalpsiM HABYaHHS Y CTApIIii IIKOJIi, BUXOISIYH 3 BIACHUX MOMKIJIUBOCTEH.

Peamizamisi Hackpi3HMX 3MICTOBHX JiHIdH He mependavyae OyAb-sSKOTO PO3IIUPEHHS YM TODIHOICHHS
HABUAJBHOrO Marepiany, aje morpedye MOCHICHHS yBaru A0 IEBHMX Horo acrekriB. IIpoBifHi ifgei, 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 MPOEKTiB, pOOOTH 3 PI3HUMH JpKepeiaMu iH(opmauii; B mo3aypOYHUN 4Yac BOHH
pealtizyroThCs i Yac TEeMAaTUYHUX THKHIB, yUacTi B perioHaIbHUX, BCEYKPaiHCHKUX Ta MXKHAPOTHHUX KOHKypcax (Y
TOMY 9HCJTI TUCTAHIIHHUX ).

Y HaBuanpHIA Tporpami 3 XiMmii HACcKpi3HI 3MICTOBI JiHII BUHECEHO B OKpeMmy pyOpHKy. Y Hiil 3a3HaueHO
NUTaHHS, 10 JAI0Th 3MOTY BiAMOBIIHO CIPSIMYBAaTH 3MIiCT KOKHOI TEMHU.

Ha 3aBepmieHHs1 HaBUaHHS XiMii B OCHOBHIH IIKOJIi y4€Hb Ma€ 3aCBOITH MPOBIiIHI i71e1 XIMiYHOT HayKH, HiHHICHI
YCTAaHOBKHM 1 MaTH JOCBiJ IX 3aCTOCYBaHHS Y BIaCHIH MisUTBHOCTI, IO B CYKYITHOCTI 3a0e3meuye 0a30By IMiATOTOBKY 3
MpeaMeTa i CTBOPIOE MIATPYHTS Ui TOAAJBIIOTO0 HaBUYAHHS XiMmil y crapmiiii mikomi, comiamizamii i TBOpYOi
camopeasiizamii 0coOUCTOCTI.

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

* i3HABaHICTh MaTePialIbHOTO CBITY;

* TUCKPETHICTh MaTepii;

* iepapxis piBHIB CTPYKTYpPHOI OpTaHi3allii Marepii;

* MaTepianbHa €IHICTH CBITY;

* IPUYMHHO-HACIIKOBI 3B'I3KH Y IPUPOIi;



* 3HAUCHHS NPUPOJHUYMX HAYK JJIS PO3B'SI3yBaHHS MPOOJIEM CTAJIOTO PO3BUTKY JIIOACTBA.

xinpHuit Kypc Ximii moOyIoBaHO 3a KOHIEHTPUYHMM NPHHOWIIOM. Ha meprnomMy KOHIEHTpPi (B OCHOBHIM
IIIKOJTI1) BUBYAETHCS MiHIMAIBHHUH 32 00csAToM, ane (DyHKIIOHANBHO IUTICHUN 0a30BHWH Kypc XiMmii, TOCTaTHIN I
MOAAJBIIOI OCBITH 1 CaMOOCBITH Y4YHIB. 3MiCT Apyroro KOHIEHTpY (cTapiia MIKoja) 3aJIeKHUTh Bl Mpodiiro
HaBYaHHS, 00PaHOTO YYHEM.

IIporpama OCHOBHOI IIKOJIM peajizye 3MICTOBI JIHII XIMIYHOTO KOMITOHEHTa OCBITHROI Tairy3i
«IIpupomo3HaBCTBOY»: XIMIYHUH €TIEMEHT, ped0BUHA, XiMiYHA PeaKIlisi, METOAW HAyKOBOTO ITi3HAHHA B XiMii, XiMis B
KHUTTI CYCHIITBCTBAa. 3MICT NPOrpaMH CTPYKTYPOBaHO 3 YypaxyBaHHSM BIKOBUX OCOOMMBOCTEH Y4YHIB 1 4acy,
BiZIBEICHOTO Ha BUBYEHHS MTPEAMETA.

B ocHOBHI KO XiMif0 BUBYAIOTh 32 THIIOBUM HABYAJIHLHUM IUTAHOM 3 TAKUM PO3IIOAUIOM roawH: 7 K. — 1,5
rox., 8, 9 xi1. — 2 rof. Ha TKAEHb. OOpaHO TaKy MOCIiTOBHICTh BUKJIAICHHS HABYAIEHOTO Marepiaiy:

7 xaac. Bemyn. Tema 1. [louamxosi ximiuni nousmms. Tema 2. Kucens. Tema 3. Booa.

8 kaac. Tema 1. Byoosea amoma. Ilepioouunuii 3axon i nepioouuna cucmema ximiunux enemenmis. Tema 2.
Ximiunuil 36’30k i 6yooea peuosunu. Tema 3. Kinoxicms pewosunu, po3paxynxu 3a Ximivnumu gopmynamu. Tema 4.
OCHOBHI K1AcU HeOp2aHiYHUX CNoOJyK.

9 xaac. Tema 1. Posuunu. Tema 2. Ximiuni peaxyii. Tema 3. Ilouamkogi nonammsa npo opeauiuni cnonyku. Tema
4. Ponw ximii 6 scummi cycniibemea..

VY 7 kaaci Ha piBHI CKJaJy PEYOBMHU TpWBae (HOPMYBaHHS OCHOBHHX XIMIYHUX MOHATH (aTOM, MOJEKYJa,
XIMIYHAN €JIeMEHT, MPOCTi W CKJIaJHI PEYOBHHH), pO3MOYATE Y MPUPOJO3HABUMX Kypcax 1-5 kiaciB; GOpMyrOThCS
HOBI MOHATTA (XiMiuHa (OpMyJa, BaJIEHTHICTb, XiMiyHa peakuis). CxeMu XiMIYHHMX peakwdiil i XiMiuHi piBHSIHHS
PO3DIISIAIOTHCS HA OCHOBI 3aKOHY 30epexeHHS Macu peuoBHH. O3HalOMJICHHS (B 3arajbHOMY) i3 MEPIOJMYHOIO
CHCTEMOIO XIMIYHUX €JIEMEHTIB IepeadadeHo MporpamMor0 3ajisi TOTo, MO0 YYHI Majad 3MOTY BCTaHOBUTH
B3a€MO3B 130K MK PO3TAIIyBaHHSIM €JIEMEHTIB y MepioANdHiN CHCTeMI Ta IXHbOIO BAJIEHTHICTIO, BUKOPUCTOBYBATH
iHpopMaIlito, IKy MICTUTh IIEPIOANYHA CUCTEMA, ITPO BiAHOCHI aTOMHI MacH XIMiYHHMX €JIEMEHTIB.

Jesiki BTacTUBOCTI MPOCTHX 1 CKIIAIHUX PEYOBUH PO3IISAJAIOTHCS HA MPUKIIANAX KUCHIO 1 BOOHM B HACTYITHHX
IBOX TeMax. Po3mmimaroThess 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 3a0e3medye 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 MOHSTTS PO PO3YMH Ta HOTO KOMITOHEHTH, MAaCOBY
YacTKy pO3YMHEHOI peYoBMHHU (IPOMEAEBTHYHI 3HAHHS HAJABAJMCh HAa YpPOKax MPHUPONO3HABCTBA). Y4HI
HABYAKOTHCS] BUTOTOBJISITH PO3YMHM, PO3B’S3yBaTH 3a/1aui Ha 0OYMCIIEHHS KUJIbKICHOTO CKIIay PO3UUHY, BU3HAYCHHS
MacOBOi YaCTKH PO3UYNHEHOI pEIOBHHHM, 00’ €My 1 MaCH BOAH ISl HOTO BUTOTOBIICHHS.

VY 8 kJaci Ha MOYAaTOK BUHECEHO TEOPETHYHWI Marepian mpo OymoBy aToma, MepioAudHUil 3aKOH, XiMIYHHN
3B’S30K 1 OyIOBY pedoBMH. BuBueHHs OymoBH aroma JIa€ 3MOTY HOSICHUTH NPUYMHY SBUIIA MEPIOAUYHOCTI 3MiHU
BIACTHBOCTEH XIMIYHMX €JEMEHTIB 1 iXHIX CIONYK, PO3KPHTH Ha BHUIIOMY TEOPETUYHOMY pPiBHI TOHSTTS
BaJICHTHOCTI €JIEMEHTIB Y XIMIYHHUX CITOJIYKaX, 3’sICYBaTH €JIEKTPOHHY MIPUPOIY KOBAJICHTHOTO Ta HOHHOTO XiMITHUX
3B’SI3KiB.

VY mHactymHiil Temi «KinbkicTh pedoBuHH. Po3paxyHku 3a XiMiYHHMHU (QopMynamMu» (HOPMYETHCS MMOHATTS PO
KUIBbKICTh PEYOBMHM Ta OJMHUINO il BUMIPIOBaHHS — MOJIb. YUHI BYaThCsS OOYMCIIIOBATH MOJSPHY Macy, BITHOCHY
TYCTHHY Ta3iB. AOCTpaKTHI MOHATTS MPO aTOMH ¥ MOJIEKYJIH HaOyBalOTh peajbHUX KiTbKICHHX XapaKTePUCTHK.
3acBO€HHS 3HaHb 3 TEMHU [OTMIOMOXKE YYHSIM 3pPO3YMITH KUTBKICHI BiJHOIIEHHS MK PEYOBHHAMH B XIMIYHHX
peaxuisx (qooupanHs KoeQili€HTIB) i MONETIIMTH KUIbKICHI pO3paxyHKH 3a XIMIYHUMH PiBHSHHAMHU.

Jauti BuB4aeThcs TeMa « OCHOBHI KJIACH HEOPTaHIUHUX CIOJIYK», sIKa Ma€ MePeBaXKHO (DAKTOIOTIYHMI XapaKTep,
aje 3 aKIeHTOM Ha B3a€EMO3B’A3KY CKJIa.ly, BIACTHBOCTEH, 3aCTOCYBAaHHS PEUOBHH 1 IXHROTO €KOJIOTIYHOTO BILIHBY.
3a Takoi MOCTIMOBHOCTI TeM BWBYEHHS HEOPraHIYHUX DPEYOBWH HHHI HAOyBa€ TEOPETHYHOTO IIIPYHTA, SKe
CTaHOBJIATH TEPIOJUYHUIN 3aKOH, OyloBa PEYOBUH, KIIbKICHI BiIHOMIEHHS B XiMii. XiMIYHHMN CKJIAJ] i BIIACTUBOCTI
PEUOBHH JIOTIYHO TMOB’S3YIOTHCS 3 PO3MILEHHSAM XIMIYHHUX €JIEMEHTIB y TMEpioNudHil CHCTeMi, a B MPaKTUYHIN
YaCTUHI MPOTrpaMH € 3MOora IMOCTYIOBO MEPEHTH BiJl MPOCTHUX MO0 CKIATHIIHMX XIMIYHAX PEaKIliil 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



MIPOIOBKEHHS XiIMIYHOI OCBITH BUITYCKHHUKIB OCHOBHOI IKOJH SIK Y CTapIlil IIKOMNi, TaK i B 1HITUX HAaBYAIbHUX
3aKnagax.

Kpim TpaanuiitHuX muTaHb, MO CTOCYIOTHCS XIMIYHHX €JIEMEHTIB, PEYOBUH 1 peakiliid, yBara NpUAUISEThCS
BHCBITJICHHIO METOJiB HAyKOBOTO ITi3HAHHS B XiMii, pOJIi CIIOCTEPEKEHHS i €KCIIEPUMEHTY. 3MICT MaTepialy Mae
YiTKE CHpsSMYBaHHS Ha 30€peKEHHS JOBKULISA 1 3MOpOB’S JIFOAWHU 3aBISKH YBa3i JI0 MPOOJIeM YHCTOTH TMOBITPSA i
BOJIM, BUBUCHHIO OI0JIOTIYHOi pOJi KUCHIO, O30HY, BOJAM, PO3YMHIB, OKUCHO-BIJHOBHUX pEaKiliii, OCHOBHUX
HEOPraHiyHMX 1 OpraHiYHUX PEUOBHH, 3ryOHOI il aIKOTOIIO.

BuBdeHHs ximii moTpebye pallioHaJIBHOTO 3aCTOCYBaHHS CIOCOOIB i, MeTodiB i 3ac00iB HaBYaHHSI.
Opranizanii HaBuaHHS XiMil CHIPUSATHIME BHUKOPHUCTAHHSA MMEPEBIpEHMX WIKUIBHOK MPAKTHUKOIO TPYIOBOI POOOTH,
npoOJIEMHOT0 HaBYaHHS, JUIAKTMYHHMX 1rop, TPEHIHTOBMX 3aHATh TOWIO. Y CYYacHHMX YMOBaX Ba)KJIMBHM
METOJUYHNM OPIEHTUPOM € (OPMYyBaHHS B y4YHIB YMiHHS BUMTHCH 1 HOTO peaiizaiis B CaMOCTiIHHIN HaBYajbHIN
nismeHOCTI. [IpiopuTeTHHi BHOIp METOAWKN HaBYAHHS HAJIC)KUTH YIUTEIICBI.

BaximBuM JpKepenoM 3HaHb, 3ac000M (POPMYBaHHS €KCIIEPHMEHTAIBHUX YMIHB 1 JOCHITHUIBKAX HAaBHYOK,
CTBOPEHHsSI TMPOOJIEMHUX CHTyallili, PO3BUTKY MHCIEHHS, CIIOCTEPEXIMBOCTI Ta JOMUTIMBOCTI € XiMidHMIA
eKCIepPUMEHT 1 po3B’si3yBaHHsI 3aa4. ToMy B porpami 0 KOKHOI TEMU BKa3aHO BUIU XIMIYHOTO €KCIIEPUMEHTY
i TUTIN PO3PAaxXyHKOBUX 3a7ad, a TAKOX IepemadadeHo MOCHTiIH, sSKi MOKHA BUKOHYBAaTH B JOMAITHIX YMOBax ITif
HADIAZIOM OaThbKiB.

Buxonsun 3 MoxiauBocTel kabiHeTy XiMmii Ta Oepydd 1O yBarHm TOKCHYHICTh PEUOBHH 1 MpaBuia Oe3MeKH,
YUUTEIb Ha CBil PO3CY MOXKE JJOTIOBHUTH XIMIYHUH EKCIIEPUMEHT, SIK IEMOHCTPALiHHIHA, TaK 1 JJaOOpaTOpHUA.

dopMyBaHHIO KOMIICTCHTHOCTEH VYHIB CIpHSE BUKOHAHHS HUMH HABYAJbHHX MPOEKTIB, OPIEHTOBHI TEMH
SAKUX (U1 BUOOPY) HABEIEHO B OKpeMill pyOpHIli MporpaMu. YUHTENb i YIHI MOXKYTh IPOIIOHYBATH 1 BIIACHI TEMHU.
[IpoexTn PO3pOOIAIOTECS YYHSAMH 1HOMBiLyadbHO a00 B Tpylax, YUUTENlb MO)KE HaJaBaTH KOHCYJBTALII0 MIONO
TUTAHYBaHHS, BU3HAUCHHS METH, 3aBIaHb 1 METOIMKHU JOCII/PKEHHS, MOIIYKYy i1H(OpMaIlii, KOOPIWHYBAaTH Xij
BHKOHAHHS TIPoeKTy. [IpoekTHa poOoTa MOXke OyTH TEOPETHIHOIO a00 EKCIIEPUMEHTAILHOIO. TPHUBATICTh POEKTY —
pi3Ha: Big YpOKy (MIHI-TIDOEKT), KiNBKOX MIHIB (KOPOTKOTEPMIHOBHH IPOEKT) IO POKY (IOBrOTEpMiHOBHIA).
Pesynbrati nocnimkeHs YUHI HpeACTaBISIOTh y GopMi MyTbTHMEAIHHOT pe3eHTauii, 1onoBiai (y pasi HeoOXigZHOCTI



— 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

Y4enn/yuyennust

3HaHHEBUII KOMIIOHEHT

Ha3ueae nabopatopHuid  mocyn i
OCHOBHE 00JIaIHaHHA KabiHeTy XiMmii;
3HA€ i po3yMi€e TIPABUIIA OBEIHKN YUHIB
y XiMiuHOMYy KabOiHeTi Ta TmpaBmiIa
Oe3nexu I 9ac podotu 3 1abopaTopHUM
MOCYJIOM 1 O0JIaIHAHHAM KaOiHeTy XiMil;
NOACHIOE TIPU3HAYEHHS J1a0OpaTOPHOTO
rocyny Ta obnagHaHHS KaOiHeTy XiMii.
JifjabHiCHUIA KOMIIOHEHT

6uKkoHye  HalmpocTimi — jmaboparopHi
orepariii 3 BHKOPUCTaHHSIM OO IHAHHSI
KabiHeTy XiMii 3a BKa3iBKOIO BUHTEJIS;
00mMpUMYEmMbCA MPaBUI  MOBEAIHKH
YUHIB y XiMiuHOMY KaOiHETI Ta HpaBHI
Oesmeku g 4ac poboTu 3 1aboparopHUM
MTOCYZ0OM Ta OOJIaTHAHHSAM KaOlHeTy XiMii.
IinHicHMA KOMIIOHEHT

BUCII08/II0€ CYOMHCEHHA TIPO 3aCTOCYBAHHS
XIMIYHUX 3HaHb Ta ICTOPIO IXHBOTO
pPO3BUTKY;  MOIUIBHICTP  MapKOBaHHS
HEOEe3MEYHUX PEYOBHH, SKI BXOIATH JIO
CKJIaJy XapuoBHX MPOAYKTIB 1 MOOYTOBHX
XIMIKaTiB;

XiMisi — mpUpomHWYA HayKa.
PeuoBuHu Ta iX mIepeTBOpEHHA y
HaBKOJIMIIIHEOMY CBITi.

Kopotki Bimomocti 3 ictopii
ximii. [IpaBuna moBemiHKH y4HiB
y XiMi9HOMY KaOiHeTi.

O3HailoMIeHHs 3
7a0OpaTOpHUM  TOCYIOM  Ta
oOnagHaHHAM KaOiHETy XiMil,
MapKOBAaHHAM HeOe3MeuyHNX
peuoBuH. [lpaBuna Ge3neku iy
yac poOOTH 3 JabOpaTOpHUM
MOoCyIoM  Ta  OOJaJHAHHIM
kabiHeTy XiMii.

JdemoncTpamii
1. B3aemomis ~ xap4oBoi  comu
(HaTpiifi TigporeHKapOoHaTy) 3
OLTOM (BOIHMUM  PO3YNHOM
€TaHOBOT KHCIIOTH).

2. 3MiHa 3a0apBIICHHS TPUPOTHAX
IHIWKATOPiB y CEepEeOBHIIT
NOOYTOBMX XiMiKaTiB i Xap4oBUX
MPOIYKTIB.

JladopaTopni mocaigu

1. HocnimkeHHs OyI0BH MTOTYM’s1.
2. O3HaiiOMJICHHS 3 MapKOBaHHAM
Hebe3neyHnX peJoBUH (Ha
MIPUKJIaAl TOOYTOBHUX XiMIKaTiB).
IIpakTnyxi podoTu

1. [lpuifoMn  TOBOIXEHHA 3
J1a00paTOPHUM MOCY/IOM,
MITaTHBOM i HarpiBHUMH
pUIagaMu. BukonanHs
HaUMmpoCTInX nabopaTopHHUX
ormepariii.

HaBuajbHi npoekTH

1. XiMiyHI pEYOBHMHHM HaBKOJIO

Hac.
2. IctopuyHe 3Ha4E€HHS BOTHIO.




pobumsv  6uchHoeKku 1OA0 OE3MEUHOTO
BUKOPUCTAHHSI PEUOBHH, 3 ypaxyBaHHIM
TXHHOTO MapKOBAHHS;
YC8i0oMII0€ TIPAaBO Ha BIACHMIA BUOIp i
OPUHHSTTS PillICHHS.

Hackpizni 3micmosi ninii

300pos’s i besnexa. I pomadsancoka gionogioanrsricme. Exonociuna 6e3nexa i cmanuii po3eumox.
[IpaBuia moBeniHKM Y4HIB y XiMiYHOMY KaOiHeTi. O3HallOMIICHHS 3 MapKOBaHHSIM HeOe3MEeYHUX PEYOBHH.

Tema 1. IlouarkoBi XiMiuHi MOHATTA

Y4enn/yuyennust

3HAHHEBUIA KOMIIOHEHT

Ha3ueac XiMIYHI eleMeHTH (HEe MEHIIe
20-TH) 32 CYyYacHOIO  HAyKOBOIO
YKpaiHCHKOI0 HOMEHKIIATYPOIO, 3aIicye
iXHI CHUMBOJIM;, HAWITOMIMWPEHINI XiMidHi
€JIEMEHTH B IPUPOI;

HagoOumy  NpuKAAOUW  TPOCTUX 1
CKIaJJHUX PEYOBUH, XIMIUYHHX SIBUII Y
IPUPOAL Ta TOOYTI;

noAcH0OE 3MICT  XiMidHEUX  (popmym,
CYTHICTb 3aKkOHy 30epeXeHHS MacH
PEUYOBHUH, PIBHSIHb XIMIYHUX PeaKLiil.
JisnbHicCHUH KOMIIOHEHT

po3pizusae  Gi3WdHI  TiTa, PEYOBHHH,
Marepianau, (i3udHi Ta XiMiuHI sBUIIA,
(hi3uyHI Ta XiMi4HI BIACTHBOCTI PEUOBHH,

®izuyni  Tima.  Marepianu.
PedoBunn. Monexkynu. ATomu.

Slk  BHBYAIOTH  PEYOBHHU.
CrnocTepexeHHs I EKCIIEpUMEHT Yy
Ximil. ®di3uuHI  BIIACTUBOCTI
pedoBuH. UYmcTi  pedoBHHH 1
cyMimi (OmHOpIIHI, HEOXHOPIIHI).
Crniocobu po3nineHHs cyMimiei.

XiMiuHI eJeMEeHTH, IXHi Ha3BH i
cumBoid. [lommpenicty XiMiYHIX
€JIEMCHTIB y TIPUPOII.
Osnaifomnennss 3 IlepioguuHoro
CUCTEMOIO XIMIYHHUX CJIEMEHTIB.

Maca aroma. ATOMHa OIWHUIISA

Macd. BigHOCHI aroMHI MacH
XIMIYHUX €JIEMEHTIB.
XiMmiuHi  GOPMYIH  PEYOBHH.

Po3paxynkosi 3apaui

1. O6uncnenns BIIHOCHOT
MOJIEKYJISIPHOT MacH PEYOBHHH 32
ii popmymoro.

2. O04HuCIIeHHS MAacOBOi YaCTKH
€JIeMEHTa B CKJIaHiil peUOBHHI.

3. OGuucieHHs Macu eJeMEeHTa B
CKIIQJIHIA PEUoBWHI 3a HOro
MacCOBOIO YaCTKOO.
JdemoncTpamii

3. [lepioguunaa cucTeMa XiMITHHX
€JIEMCHTIB.

4. 3pa3ku MeTaJIiB i HEMETAJIB.

5. docmim, 1o 1TIOCTPYE 3aKoH
30epeKCHHS  MacH  PEYOBUH
(peanpHMii 200 BipTyanbHHI).
JlabopaTopHi gocrign




YUCTI PEYOBMHHM 1 Cymimi, mpocti i
CKJaJHI ~ PEYOBHMHHM,  METANi4HI  Ta
HEMETaJIIYHI eJIeMEHTH, BUKOPHCTOBYIOUH
MepioguyHy  CHUCTEMy;  MeTaiu i
HEMETalH, aTOMH, MOJIEKYJIH;
cnocmepizae XiMivHiI ¥ Qi3uyHI ABUIIA;
onucye SIKICHUM 1 KUIBKICHHH CKIIaf
pEUOBHH 33 XIMIYHUMH (HOpPMYIIaMHu;
SIBHIIA, SIKI CYNPOBOIKYIOTH XiMiuHI
peaxuii;

euxopucmogye llepiomuuHy cUCTEMY SIK
JIOBIIKOBY JUIS BH3HAYEHHS BiJHOCHOI
aTOMHOI MacH eJIEeMEHTIB;

ckaaoae GhopMmyinu OIHAPHUX CIONYK 32
BaJICHTHICTIO €JIEMEHTIB, TIaH
PO3IITICHHS CyMIIIIei;

6U3HAuUAC BAJCHTHICTH EJNEMEHTIB 3a
(hopmynamMu OIHAPHUX CIIONYK;

004uCII0€ BITHOCHY MOJIEKYISIPHY MAacy
pedoBHH 3a 11 (OpPMYIIOI0; MacoBy
YacTKy eJIEMEHTa B CKJIQJHI{ peuyOBHHI Ta
Macy eJeMeHTa B CKJIaIHiil pedoBHHI 3a
HOTO MAacoBOIO YAaCTKOIO, OOMparodd i
OOTpYHTOBYIOUH CIIOCIO PO3B’I3aHHS;
0ompumyemsca TPaBUi MOBEIIHKH yUHIB
y XIMiYHOMY KaOiHETi Ta MmpaBui Oe3meKku

IIpocti Ta ckIagHi pPEYOBHHHU.
BararomaHiTHICTh peuOBHH.

Meranu 51 HEMETAJN.
MeraniuHi Ta HeMeTaliyHi
€JIEMEHTH.

BanenTHicTb XIMIYHUX
enementiB. CxiaganHs Qopmyn
OiHApHUX CIIONYK 33 BAJIEHTHICTIO
€JIEMEHTIB. Buznauenns
BaJICHTHOCTI CJIEMEHTIB 3a

(dopmymamMn  OGiHapHHX  CIIONYK.
BinHocHa wMmonexymsapHa Maca, il
004YMCITeHHS 3a XIMI4HOO
(dhopmyroro.

MacoBa 4yacTka eJeMeHTa
CKIIQIHIN pEYOBHHI.

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

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

Macu
XIMIYHUX

B

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 MPHUKIagax
NOOYTOBUX XiMiKaTiB i Xap4oBUX
MPOIYKTIB.

JomanHiii ekcnepuMeHT

1. B3aemomis xap4yoBoi comm i3
COKOM KBaIlIeHoi KaIyCTH,
JIUMOHHOIO KHCIIOTORO, KehipoM.
HapuaabHi npoexTn

3. XimiuHi sBHIIA Y TIPUPOII.

4. XimiuHi siBUIIA y MOOYTI.

5. BukopuctanHs XiMIYHHMX SIBHII]




i 9ac poOOTH 3 TaOOPATOPHHUM MOCYIO0M
1 oOaTHaHHAM KaOiHETy XiMii;

6UKOHYe  HalmpocTimi  aboparopHi
omepauii 3  HarpiBaHHS  pEYOBHH,
PO3IUIEHHS CyMillIeH;

IinHicHH KOMIIOHEHT

yceioomroe HEOOXITHICTh 30epekeHHs
BJACHOTO 3I0pOB’S 1 JOBKULIA mpHU
BUKOPHCTaHHI XIMIYHUX PEUOBUH;
BUC06T110E CyodHcenn po
0araToMaHITHICTh PEYOBHH Ta 3HAYCHHS
3aKOHY 30epeKeHHS MacH PEeYOBHHHU;
6UpOONAE  GNACHI  CIMAGNEHHA IO
TIPUPOAH K HANBHUIIOI ITIHHOCTI;

pooums 6UCHOBKU Ha OCHOBI
CHOCTEPEKEHB (3@ TOTIOMOTOI0 BUUTETIS).

y  XyIOXKHIH  TBOpYOCTI H
HAapOIHHUX peMeciiax.

6. PeyoBuHN 1 XiMiyHI SBUIIA B
JiTepaTypHUX TBOpax 1 HapoAHik
TBOPYOCTI.

300poe’s i besnexa
Be3neune moBoKEeHHS 3 pEYOBUHAMM.

Hackpizni 3micmogi ninit

ITionpuemnusicms i ¢hinancosa epamomuicmo
3aKoH 30epeKeHHs] MaCH PEYOBHUH ITiJ] Yac XIMIYHHX PEeaKIlii.
Po3B’s13yBaHHS PO3PAXyHKOBHUX 3a7a4 32 TeMOIO «MacoBa 4yacTKa eIeMEeHTa B CKJIAIHIN PeYOBUHIY.

Tema 2. Kucenn




Y4yenn/yuenuus

3HAHHEBUIA KOMIIOHEHT

Ha3ueae CKJaj MOJEKYJ KUCHIO, OKCHIIB,
SKICHUH Ta KITBKICHHHA CKITaJT TIOBITPS;
HABOOUmMy NPUKIAOU OKCUIIB, peakuii
PO3KJIany i CIIOTYUYCHHS,

ROACHIOE CYTh pEaKmii po3Kiamy i
CIIOJY4YeHHS,  TPOIECIiB  OKHCHEHHS,
K0J1000iry OKCHUTreHy.

JisnbHicCHUH KOMIIOHEHT

PO3pi3HAE TIPOLIECH TOPIHHS, TIOBUIBHOTO
OKUCHEHHS, TUXaHHS, peakiii po3kiamy i

CIIOJTyYEHHS;
onucye momupeHictb  OKcureHy B
puUpoAl; Horo (i3uyHI BIACTHBOCTI;
Xapakmepu3zye  XiMidHI ~ BJIaCTHBOCTI
KHCHIO;

ananizye yMOBH TIpOLIECIB TOpiHHS Ta
ITOBUIBHOTO OKHUCHEHHS;

cKjlada€e PIBHAHHA peakuiid: noOyBaHHS
KHCHIO 3 TiIpOTEH TEPOKCHIY; KHCHIO 3

BOJIHEM, BYyIJICLIEM, CIpPKOIO, MarHiem,
3aJ1i30M, MIJII0, METAaHOM, TiJpOTeH
cynbdimom;

BUKOPUCMOGYE TTAOOPATOPHUI MOCY/ VIS
JnoOyBaHHSL (3 TigpOreH NepoKcUay) i

[oBitps, foro cknazm.

OxcureH. [MommpenicTs
Oxcureny B mnpuponi. Kucens,
CKJIa] roro MOJIEKYIIH,

MOLIMPEHICTh Y mpuponi. PizuuHi
BJIACTHBOCTI KUCHIO.

JoOyBanHs KHUCHIO B
nmaboparopii (Ha MIpUKIIaI]
TiIpOTeH TepOKCHIy 1 BOIU) Ta

IIPOMUCIIOBOCTI. Peakis
po3Knany. ITonsaTTa po
karamizarop. CrocoOu 30mpaHHS
KucHI0O. JloBeneHHs HasSBHOCTI
KHCHIO.

XiMi4HI BJIACTUBOCTI KHCHIO:
B3a€EMOJTIS 3 TIPOCTHMH
pedoBuHaMu  (BYIJIEllb, BOJICHB,
cipka, MarHidi, 3ai30, MiJb).
Peaxkrrist criosrydeHHs.

ITonsTTs po OKCHU/IH,
OKHCHEHHs1 (TOpiHHS, TMOBiJIbLHE
OKUCHEHHS, TUXaHH).

YMoBH BUHUKHEHHS Ta
TIPUITUHEHHS TOPiHHS.

Bzaemonis KHUCHIO 31

CKJIaIHMMHU pPCUOBHHAMU (HOBHG

JeMoHcTpanii

6. JloOyBaHHSI KHCHIO 3 TiIporeH
MEPOKCHUTY.

7. 30upaHHs KUCHIO BHUTICHEHHSIM
MOBITPSI T BUTICHEHHSIM BOJIH.

8. JloBeeHHs HAsIBHOCTI KHCHIO.
9. CnanroBaHHA MIPOCTUX i
CKJIAJTHUX PEYOBHH.

IIpakTu4yni podoTn

4. NoOyBaHHs KHCHIO 3 TiApOTeH

MEPOKCUAY 3  BUKOPUCTAHHIM
pi3HHUX OloJyToriyHUX
KaTaji3aropiB, AOBEIEHHA MOTO
HasIBHOCTI.

HaBuanbHi npoexkTn

7. IIpobnema 3a0pyIHEHHS
MOBITPS Ta crocoou

pO3B’sI3yBaHHA Ti.

8. INomimmmmeHHss CcTaHy IIOBITPS
y

KJIACHIM KIMHATI ITiJ Yac 3aHATh.




30MpaHHs KHCHIO;

6U3HAYAE HASBHICTH KHUCHIO IOCIIIIHUM
HUISIXOM;

oompumyemobcsa 3aNI001KHUX 3aXOJIiB i
Yac BHUKOPUCTaHHS TIPOLIECIB TOPIHHS;
IHCTPYKIIii TMOAO BHWKOHAHHS XIMIYHHUX
JOCIHIIiB Ta TpaBui Oe3MeKH I dYac
poOOTH B XiMIYHOMY KaOiHETi.
HinHicHMii KOMIOHEHT

00IpYHmMOBY€ 3aCTOCYBAHHS KUCHIO;
OuinIoe 3HAYECHHS KUCHIO B
KHUTTENISUIBHOCTI  OpraHi3MiB; O30HY B
armMoc(epi; BIUIUB TisSUIBHOCTI JIFOAUHU Ha
CTaH TOBITPS;

YCei0omMI0€  HACHINKA  HeOe3MeyHOro
MOBOJKCHHS 3 BOTHEM, BiIIOBIIAIbHICTD
3a 30epeXEHHs TOBITPS Bif LIKIIIUBUX
BUKHUIIB.

OKHCHEHHS ~ MeTaHy, TiIporeH
cynbdiny).

Komoobir Okcureny B
TIPUPOJI. O30H. [Ipobnema
YHUCTOTO TMOBITPS. 3aCTOCYBaHHS
Ta 010JIOTiYHA POJIH KUCHIO.




Tpomaosncwka sionosioarvricmo

Hackpizni 3micmogi ninii

'YMOBH BUHUKHEHHS Ta IPUIIMHEHHS TOPIHHS.

300poe’s i besnexa

be3neune MOBOI’KCHH 3 pCHOBHUHAMMU.

Konoo06ir Okcureny B ipupomi. O30H. [Ipobiaema yucToro mopitpsi.

Exonoziuna besneka i cmanuii po3gumox

Cxan oBiTps. [IpoGinema 9ucToro moBiTpsl.

3acTocyBaHHs Ta 0i0J0TiYHA POJIE KUCHIO.

[ToHATTA PO OKUCHEHHS (TOPIHHS, MTOBLIbHE OKUCHEHHSI, AUXAHHS).
Hionpuemnusicms i pinancosa epamomuicmeo

[Ipobnema 9uCTOTO TOBITPS.
[ToHSITTS PO KaTai3arop.

Tema 3. Bona

Y4yenn/yuenuus

3HAHHEBUI KOMIIOHEHT

Ha3ueae cxiasx MOJEKYJIU BOIHY;
HaeoOumsp npuknaou BOJIHUX
PO3UYUHIB; GOPMYITH KHUCIOT i OCHOB.
HissnbHiCHUH KOMIIOHEHT

onucye TIOWIMPEHICTh BOAW Y MPUPOLI,
(hi3uuHI BIACTUBOCTI BOJIH;
PO3pi3HAE PO3UMHHUK 1
PEYOBHHY;

cKnadae PIBHAHHS peakiiii BOOW 3
KaJIBIIIH OKCHJIOM, HATpid OKCHIOM,

PO3YMHEHY

Boma, cxmang MOJIEKYIIH,
MOLIUPEHICTh Yy TpHUpoAdi, ¢i3uuHi
BJIacTHBOCTI. Boga — po34nHHUK.

Pozuma 1 #0r0 KOMIIOHEHTH:
PO3UYMHHUK, PO3UNHEHA PEYOBHHA.

KinmbkicHu#i ~ ckiiajy  pO3UYUHY.
Macosa 4acTKa PO34YMHEHOT
peUOBMHM. BHIOTOBICHHS PpO3YHHY.
B3aemonmis  Bogm 3 OKcHOamm.
[ToHsATTS TpO KHUCIOTH W OCHOBH.
[oHsATTA PO IHAMKATOPH.
3HaueHHs BOJAM 1 BOJHUX PO3UHHIB Y

Po3paxynkosi 3apaui

4. O0OUKCIIEHHS MAacOBOI YacCTKH,
MacU PO3UYMHEHOI pEYOBHHH, MACU
100’eMy BOIU B pO3UMHI.

Jdemoncrpanii
10. BurotoBneHHs poO34MHIB i3
NMEBHOIO  MAacoBOID  YacTKOIO

PO34YMHEHOI PEYOBUHHU.

11. B3aemonis KambIliii OKCHIY 3
BOJOI0. BumpoOyBaHHS BOAHOTO
po3urHy ~ m00yTOi ~ pEYOBHHH
THIUKATOPOM.




hocdop(V)
OKCHJIOM;
00uUCNIIOE MACOBY YacTKy 1 Macy
PO3YMHEHOI pEYOBHMHH, Macy i 00’eM
BOAM B  pO3uYMHI, oOuparoud 1
OOTPYHTOBYIOUH CTIOCIO PO3B’SI3aHHS;

okcugoM, kapOoH(IV)

6U20MOGIAE  PO3UMHU 3  TEBHOIO
MacoBOIO YaCTKOIO PO3YHHEHOT
PEYOBHHY;

po3nizHac JOCIITHUM HIISIXOM
KHUCJIOTH 1 JIyTH;

suKopucmogye 3100yTi 3HaHHI Ta

HABUYKH B MOOYTI JUIsl PalioHAILHOTO
BUKOPHCTAHHS BOIU Ta 30epeKeHHs
JIOBKIJIJIA;

607100i€ €IIEMEHTApPHUMHU HaBUYKAMU
OYMILIEHHS BOAM B JOMAIIIHIX YMOBaX;
IinHicHH KOMIIOHEHT

00IpYHMOGY€ 3HAUYCHHS PO3UYUHIB Y
MIPUPOLIi Ta KUTTI JIOIUHU;

OUIHIOE POJIb BOAU B KUTTETISIBHOCTI
OpraHi3MiB;

6UCI08/IIOE  CYOICeHHs1 TIPO BIUIHB
MUSUTBHOCTI  JIFOAWHM HA  YUCTOTY
BOJIOWM Ta  OXOPOHY ix Bix
3a0pyAHCHD;

MPUPOJI Ta KUTTI MoanHU. KuciorHi
momii. IIpobirema  4ymcToi  BOAIM.
OxopoHa BOZOWM BiA 3a0pyaHEHHS.
OunmieHHs: BOAM HA BOAOOYHMCHHX
CTaHIIiSIX Ta B JOMAIIHIX YMOBaX.

12. B3aemogist kapOou(1Y)
OKCHIly 3 BOOK. BunpoOyBaHHs

BOJTHOTO PO3UUHY nmo0yToi
PCUOBUHHU 1HIAMKATOPOM.
JladoparTopHni gocaigu

10. BumpobyBanHs BOJTHHUX
pPO3UMHIB  KUCIOT 1  JyTiB
IHJMKaTOpaMHu.

IpaxkTu4yni podoTn

5. BurorosneHHs BOJIHUX

PO3UHMHIB i3 33JaHUMH MACOBHMH
YaCTKaMU PO3YMHEHUX PEUOBHH.
JlomanHiii ekcnepuMeHT

2. OuumeHHs 3a0pyaHEHOT BOIU
3a JTIOTIOMOT OO0 BJIACHOPYY
BUTOTOBJICHOTO (DUIBTPY.
HapuanbHi mpoexTH

9. JlochimKeHHS SKOCTI BOIHM 3
PI3HUX JKEpelL.

10. [HocmimxkenHss ¢i3u4HUX 1
XIMIYHUX BJIACTUBOCTEN BOIH.

11. CrmocoOu odWmieHHS BOIU B
moOyTi.

12. 36epeskeHHs YUCTOTH BOIOIM:
PO3B’s13yBaHHs MPOOIEMH Y Balliii
MICIIEBOCTI.




6ionogioanvHo cmasumusca 10 13. Exonoro-eKOHOMiYHHI TPOEKT
30epeIKCHHS BOIIHUX PECYPCIB. «30epiraroun By — 3a0IIAIKYIO
POIMHHHUHI OIOIKETY.

Hackpizni 3micmogi ninii

TIpomaosnceka sionosioarvHicmo

OuuilieHHS 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 epamommuicmo

OuuileHHS BOAX Ha BOJAOOYMCHUX CTAHINISAX Ta B JIOMAIIHIX yMOBaX.

OxopoHa BOIOIM Bif 3a0pyIHCHHS.

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

OpienToBHi 00’exkTH ekckypceiil. XimiuHi mabopaTopii NMPOMHCIOBHX 1 CLIBCHKOTOCTIONAPCHKHX 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
KHCHIO 3 TIAPOTEH IEepPOKCHUAY 1 BOAM;
KHCHIO 3 BOJHEM, BYIVIELIEM, CipKOIO,
MarHieMm, 3aji3oM, MIJII0, METaHOM,
rizporeH cynab(imzoM, BoAM 3 KaubLii
OKCHJIOM, Hatrpiit oxcumoMm, dochop(V)
okcuaoM, kapooH(IV) okcumom; peakiiit
PO3KJIamy i CIIOMy4YeHHS.

JisnbHicHUH KOMIIOHEHT

004uUCII0€ BITHOCHY MOJIEKYIISIPHY Macy
pedoBuHH 32 11 (QopMmynor, MacoBy
YaCTKy €JIEMEHTA B CKJIA/IHIl PEYOBHHI.

[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




HinHicHNIA KOMIIOHEHT
KpUmuuHo cmaeumsca J10 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
XIMIYHUX €JIEMCHTIB;

ROACHIOE MIePiIOTUIHICTE 3MIiHU

BJACTHUBOCTEH XIMIYHUX eleMeHTIB (Ne
1-20); 3anexHiCTh XapakTepy eJeMeHTIB
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. [loHATTS TpOo JMyXHI,
iHEpTHI €JIEMEHTH, TaJIOTCHHU.

bymoBa aroma. Cxiam aTOMHUX
anep  (IpoToHM 1 HEUTPOHHM).
IIporonne uwncno. HyknonHe wyucio.
BynoBa  enexkTpoHHHX ~ 00OJOHOK
aroMiB XiMiyHHX enemeHTiB Ne 1-20.
Cran €JIEKTPOHIB y aToMi.
Enextponni opoOitani. 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 SIpo, 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 Ha3B
METaTiuHi Ta HEMETaIiYHi eIEMEeHTH; MeHnneneesa (cy4acHe | XiMiYHUX €JIEMEHTIB.
Xapaxkmepu3ye CKIaa aTtoMHHUX saep | ¢opmymoBaHHS:). [lepiognuna

(KIMBKiCTP  TPOTOHIB 1 HEUTPOHIB), | cUCTeMa XIMIYHHMX EJEMEHTIiB, il

PO3MOALT CJIEKTPOHIB (3a | ctpykTypa.




E€HEPreTUYHUMU PIBHAMH Ta
miapiBHAMH) B aroMax mepmmx 20
XIMIYHHUX €JIE€MEHTIB; XIMIYHUN €JIE€MEHT
(Ne 1-20) 3a #oOro TMONOXKEHHAM Y
NepioAnYHIi CcUCcTeMi, 3MiHH pajiyciB
aToMiB 'y Tepiogax 1 marpymax,
MeTaTIYHIX i HEMETaTIYHUX
BIIACTHBOCTEH €JIEMEHTIB; CTPYKTypYy
nepiognyHol cucTeMH (NEpioAN: BEJHKI
¥ Mai, rpynu # miarpymu (A i B);
ananizye iHQoOpMaIio, 3aKiIaneHy B
MEePIOANYHIN CHCTEMi, Ta BUKOPUCTOBYE
i I XapaKTepUCTHKH  XiMI4HOTO
€JIeMEHTA;

euKopucmogye iHpopMaIiro, 3aKiaeHy
B MePiOANYHIN CHCTEMI, JUTSL
kiIacugikamii eneMeHTiB (MeTamiuHui
ab0 HEMETaTYHWH), Ta BU3HAYCHHSI
IXHBOT BaJIEHTHOCTI, KIacudikarii
MIPOCTUX PEUOBHH (MeTas abo HeMeTan).
HinHicHMii KOMIOHEHT

yceioomaroe 3HAUYCHHS npuiioMmy
KIacudikarii B HayIIi;
00tpynmogye ¢biznuny CYTHICTh

NepioAMYHOTO 3aKOHY;

XapakTepuCcTHKa XIMIYHUX
enemenTiB Ne 1-20 3a ixHiM MiceMm y
mepioAnyHiii cuctemi Ta OyIOBOIO
aToma.

3HA4YCHHS NEPIOTUIHOTO 3aKOHY




OUiHIOE 3HAYCHHS TIEPIOJUYHOTO 3aKOHY
SIK OJTHOTO 13 (pyHIaMEHTAIbHUX 3aKOHIB
PUPOJTH.

Hackpizni 3micmogi ninii

Iionpuemnusicms i ¢hinancosa epamomuicmo

3HaueHHS NEePIOANYHOTO 3aKOHY

Tema 2. XimiuHnii 3B’A30K i 0y10Ba pe4OBUHU

Y4yenn/yueHuus

3HAHHEBUIA KOMIIOHEHT

Ha3ueac BUAW XIMIYHOTO 3B 53Ky, THITH
KPUCTAIIIYHUX TPATOK;

HaAgoOumy  NpuKkaaAdU  CIOIYyK i3
KOBAJICHTHUM (TIOJIIPHUM 1 HETIOJIIPHUM)
Ta HOHHMM XIMIYHMMH 3B’ SI3KaMH,
ATOMHHUMH, MOJIEKYISIPHUMH Ta HOHHUMH
KPUCTATIYHIUMH IPATKAMU;

ROACHIOE YTBOPEHHS HWOHHOTO,
KOBAJICHTHOTO (momnstpHOTO i
HETIOJISIPHOTO) 3B'S3KIB.

HisnbHiCHUH KOMIIOHEHT

CKJ1a0a€ eNeKTPOHHI (HOPMYITH MOJIEKYT;
xXapakmepusye 0COOHMBOCTI
KOBQJIEHTHOIO Ta MHOHHOrO 3B A3KiB,
KpHUCTaJIiuyHOi Oy0BU PEYOBUH 3 PI3HUMHU
BUJIaMU XiMIYHOTO 3B'SI3KY;

6U3HAYaAc BUI XIMIYHOTO 3B’s3Ky B

[lpupoma  XiMiYHOTO  3B’SI3KY.
EnexrponeratuBHicTh aToMiB
xiMiuHMX enemeHTiB. KopaneHTHMI
3B'30K, Horo yTBopeHHs. [lonspHuii
1 HENOMAPHUN KOBaJICHTHHUH 3B’ S30K.

EnextponHi  GopMynH  MOJEKyI.
Woun. Vonuwii 3B’S30K,  10T0
YTBOPEHHSL.

Kpucramiuni rparku. ArtomHi,

MOJICKYJISIpHI Ta HOHHI KpUCTalH.
3anexHicTh (iI3UIHUX BIACTHBOCTEH
PEUOBMH BiJ THUMIB KPUCTATIYHHUX
IPaToK.

JemoncTpanii

4. Monenmi KPUCTATIYHUX
TPaToOK Pi3HHUX THIIIB.

5. 3pa3ku peYOBUH aTOMHOI,
MOJIEKYJISIpHOI Ta HOHHOT OyIOBH.
JladopaTopHni mocaiau

1. O3naitomnenHss 3  (Qi3UIHUMEU
BJIaCTUBOCTSIMU PEYOBHH aTOMHOI,
MOJIEKYJISIpHOI Ta HOHHOT Oy/IOBH.
IIpakTH4Hi podoTn

1. JlocmimkeHHs (hizmaHIX
BJIACTUBOCTEH PEUOBHH 3 Pi3HUMHU
TUMAMH  KPUCTATIYHUX  IPaTOK
(Hampukmang:  LOyKpy, KyXOHHOI
cori, rpadiry).

HaguaJibHi npoekTH

5. BUKOpUCTaHHS KpHUCTaJiB y
TEXHIL.

6. Kpucramu: kpaca i KOpUCTb.




TUTIOBUX BUTIAJIKAX, HOJAPHICTH
KOBaJICHTHOTO 3B'SI3KY;

npozHozye  Gi3WYHI  BIACTUBOCTI  Ta
MpPaKTUYHE  BUKOPHCTaHHS  PEYOBHH
3aJIe)KHO Bil BHIY XIMIYHOTO 3B'SI3KYy 1
THITy KPUCTAJIYHHUX IPATOK;
BUKOPUCMOBYE HOHSTTS
€JIEKTPOHETaTUBHOCTI TSt
XapaKTePUCTHKH XIMIYHHX 3B'SI3KiB.
IinHicHH KOMIIOHEHT

00IpyHmogye IPUPOy XiMIYHUX 3B'S3KIB;
(i3W4HI BIACTUBOCTI PEYOBHH 3aJIEKHO
BiJl TUTIB KPUCTAJIYHUX IPATOK;

pooums 6UCHOBKU po THIT
KPUCTAJIYHHUX TPATOK PEYOBHH HA OCHOBI
BHY XiMi4HOTO 3B’SI3Ky B HHX.

Hackpizni 3smicmogi ninii

Ilionpuemnusicmo i ghinancosa epamomuicmo. 300poe’s i besnexa. Exonociuna besnexa i cmanuii po3eumox
ATOMHi, MOJIEKYJISIPHI Ta HOHHI KpUCTAJIH.

Tema 3. KinibkicTb peyoBuHM. Po3paxyHku 3a ximiuaumu ¢opmysiamMmu

Y4yenn/yuenuus

3HAHHEBUIL KOMIIOHEHT

Ha3ueace OJTMHUIIO BUMIpPIOBaHHS
KUTBKOCTI PEYOBHMHHU, MOJSIPHUH 00’eM
rasiB  3a HOpPMaJbHHUX YMOB, CTajly
ABoragpo;

Kinpkicte pedoBuHH. Momb —
OVHMI  KIJTBKOCTI  PEYOBUHH.
Crana ABorajpo.

Mousipra maca.

3akoH ABorajapo. MonspHuii
00’eM TasiB.

Po3paxynkosi 3agaui

5. OOumcieHHS MOJSIPHOI Macu
PEYOBUHH.

6. OOuuCIIeHHS 4YHCIa YaCTHHOK
(aromiB, MoneKyn, HOHIB) Y TIEBHIH
KUIBKOCT] peYOBUHH, Maci, 00’ €Mi.




RnOACHIOE CYTHICTb (I3MYHOT BENUYMHHU
KiJIBKICTD PEYOBHHHU.

JisnbHicCHUH KOMIIOHEHT

YCMAaHOBII0E B32€MO3B'A30K MIX
¢biznuHIMH BEJIMYMHAMHU (macoto,
MOJISIPHOIO Macol0, 00’€MOM, MOJISIPHUM
00’eMOM, KIJIbKICTIO PEYOBHHH);
00uucnoe YUCIO YACTHHOK (aTOMIB,
MOJIEKyJ 1, HOHIB) y TIE€BHIi KUIBKOCTI
peUoBUHM, Maci, 00’eMi; MOJSIpPHY Macy,
Macy 1 KUTBKICTh pe4OBHMHH; 00’€M AaHOT
Macu abo0 KITBKOCTI PEYOBHHH Ta3y 3a
HOpPMaJIbHUX YMOB; BiITHOCHY TYCTHHY
rasy 3a IHIIAM Ta30M, oOWpawoud i
OOTPYHTOBYIOUH CTIOCIO PO3B’SI3aHHS;
IinHicHMi KOMIIOHEHT

pobumep GUCHOGKU TIONO 3HAYYIIOCTI
MaTeMaTHYHUX 3HAHb A7l PO3B’SI3yBaHHS
XIMIYHHUX 3a7a4.

BinHOCHa rycTuHa rasis.

7. OOuucneHHS 32 XIMIYHOIO
(dbopMynor0 Macu JaHOI KUIBKOCTI
PEYOBHMHH 1 KIIBKOCTI PEYOBHHU 3a
BiZIOMOIO Macolo.

8. OOuuncneHHs o00’eMy meBHOI
Macu abo0 KIUTBKOCTI peuOBHHU
BIJIOMOTO Ta3zy 3a HOPMAaJIbHUX
YMOB.

9. OOuucneHHs 3 BUKOPUCTaHHSIM
BiZTHOCHOT I'yCTHHH Ta3iB.
JeMoHcTpanii

6. 3pa3ku pPEYOBHH KITBKICTIO
pedoBuHn 1 Monb (abo omHAKOBOT
KiJIBKOCTi PEYOBHHN).

Hackpizni 3micmogi ninii

300pos’s i besneka. Exonociuna 6esnexa i cmanuii pozeumox. Iionpuemaugicmo i pinancosa epamomuicme
Po3B’s13yBaHHs pO3paxyHKOBHX 33/1a4 32 JAHOIO TEMOIO.

Tema 4. OcHOBHI KJIacH HEOPraHiYHMUX CHOJIYK

Y4enn/yuyeHnnust Knacugikaris HeopraniuyHux | Po3paxynkoBi 3agaui
3HAHHEBUIA KOMIIOHEHT CIOJTYK, ixHi CKJIazn i|10. Po3paxyHku 3a XiMIYHHUMH
Ha3ueac OKCHWIW, OCHOBH, KHCIIOTH, | HOMEHKIIaTypa. PIBHSIHHSIMH Macu, 00'emy,




amM(pOTEpHI TIAPOKCHIIN, CEPEIHI COJli 3a

CydJacHOI0  HAayKOBOIO  YKpaiHCBHKOIO
HOMEHKJIATypO¥O;

Haeooumsp npuxaaou OCHOBHUX,
KHACJIIOTHUX 1 aMQOTepHHX OKCHUJIIB,
OKCUI'€HOBMICHUX 1 0O€30KCUI'€HOBHX,
OHO-, JIBO-, TPUOCHOBHUX KHCIIOT,
PO3YMHHMX 1 HEPO3YMHHUX OCHOB,
aM(pOTEePHUX  TIAPOKCUIIB,  CEpeIaHIX
COJIEeH.

JifjabHiCHUI KOMIIOHEHT

PO3pi3nA€ HECOIETBOPHI M CONETBOPHI
(KUCTIOTHI, OCHOBHI, aM(OTEpHi) OKCUIH,
PO3YMHHI 1 HEPO3YMHHI OCHOBH, KHCIIOTH
3a CKJIAJIOM (OKCHTeHOBMICHI,
0C30KCUTEHOBI) Ta OCHOBHICTIO (OIHO-,
JIBO-, TPHOCHOBHI), cepenHi coi; peakuii
3aMiIeHHs, 0OMiHy, HeHTpaTi3ariii;
onucye TIOUIMPEHICTh TMPEICTABHUKIB
OCHOBHUX KJIaCiB HEOPTaHIYHUX CIIOJIYK Y
PUPOI;

cknadae  XiMiuHI  GOPMYIH  OKCHIIB,
OCHOB, am¢oTepHUX TiAPOKCHIIB
(Amominito, I[MHKY), KUCIOT, CepemHix
coJeif; PIBHSHHS Ppeaxiii, SIK1
XapaKTepU3yIOTh XIMIUHI  BJIIACTHBOCTI

®i3uyHiI BIIACTUBOCTI OKCHJIIB.
XiMiuHI BJIACTHBOCTI OCHOBHHX,
KUCJIOTHHAX Ta aM(pOoTepHHUX
OKCH/IB. B3a€EMOiS 3 BOJOIO,
KHCJIOTaMH,  JIyraM,  IHIIUMHU
OKCHIAMH.

®i3uuyHi  BJIACTUBOCTI  KHCJOT.

XiMIuHI BJIaCTUBOCTI KUCIIOT: Alsl HA
IHIMKATOPH, B3aEMOIIS 3 METAJIaMH,
OCHOBHMMH OKCHIAMH, OCHOBaMH,
consmu. Peakuis veitrpanizanii. Pag

aKTUBHOCTI MeTaliB. Peakmii
3aMilieHHss ¥ oOmiHy. 3axomu
Oesrmekw  migx dYac poboTH 3
KHCJIOTaMHU.

®i3uuHi  BIACTUBOCTI  OCHOB.
XiMi4yHI BJIaCTUBOCTI JIYTiB: Jis Ha
IHIUKATOPH, B3aEMOJIIS 3
KHCJIOTaMH, KHCJIOTHHMH
OKCHJIaAMH, COJISIMH. XimiuHi

BJIACTUBOCTI HEPO3YMHHUX OCHOB:
B3aEMOJs 3 KUCIOTaMHU 1
PO3KIIaIaHHSI BHACIIIJJOK
HarpiBaHHs. 3axomu Oe3meKu Imif
4yac poOOTH 3 TyramH.

XiMmiuH1 BJIIACTHBOCTI

KIJIbKOCTI PEYOBMHU pEareHTiB Ta
MIPOIYKTIB PEAKITIH.

JdemoncTpanii

7. 3pa3Ku OKCH/IIB.

8. Bzaemomis  KHCIOTHHX 1
OCHOBHHUX OKCHJIIB 3 BOIOIO.

9. 3pa3ku KUCIOT.

10. XiMiuHI BIaCTHBOCTI KHCJIOT.
11. 3pa3ku OCHOB.

12. XiMiuHi BTaCTHBOCTI JIYTiB.

13. JloOyBaHHs i XimigHi
BJIACTUBOCTI HEPO3UYMHHHX OCHOB.
14. JoBenenHs amdoTepHOCTI
IIMHK TiTPOKCHTY.

15. Tabnumst pO3YMHHOCTI KHUCIIOT,
OCHOB, aM(OTEPHUX TiIPOKCUIIB i
COJIEH.

16. 3pa3ku comeit.

17. XiMiuHI BIACTUBOCTI COJICH.

18. B3aemomiss kanblliii OKCUAY 3
BOJIOI0, JIOCHIDKEHHsI  J10OyTOro
pO3UHHY THIUKATOPOM,
NPOIMYCKAHHS BYTJIEKUCIIOTO ra3y B
PO34HH, 10 YTBOPHUBCSL.
JladopaTopHi qocaigu




OCHOBHHX, KHCJIOTHHUX Ta aM{(OTEPHHX
OKCHUJIiB, KHUCIIOT, JYTiB, HEPO3UYMHHHUX
OCHOB, aM(pOoTepHHUX T1IPOKCHUTIB,
CEpEeNHiX COJIeH;

nopienIoe 3a XIMIYHUMHU BIACTUBOCTSIMH
OCHOBHI, KHCJIOTHI Ta aM(pOTepHi OKCHIH,
JYTH 1 HEPO3YMHHI OCHOBH;
Knacughiye HeopraHigHi
KJIacam¥;

Xapaxkmepu3ye TOHATTS aM(pOTEPHOCTI,
(isuuHi Ta XiMIYHI BIACTUBOCTI OKCH/IIB,
OCHOB, KHCJOT, COJeH, aMQoTepHUX
TiAPOKCH]IIB;

YCMAHOBAIOE TCHETUYHI 3B S3KH  MIXK
OPOCTUMHU 1 CKJIaJHUMU PEUYOBHHAMH,

CHOJIYKH 3a

OCHOBHMMHM  KJlacaMH  HEOpTaHIYHHX
CIIONYK;
ofuucnioe 3a PIBHSIHHAMH  XIMIYHHX

peakiiiii Macy, KUIbKICTh pPEYOBHHH Ta
00’eM Tazy (H.y.) 3a BIIOMOIO Macoro,

amM(QOTEepHHUX T1IpOKCHIIB:
B3a€EMOJIS 3 KUCIOTaMH, JIyramMu (B
PO3UMNHI, IPH CIIABIISHHI).

®i3uyHI BIACTHUBOCTI CEpPEemHIX
coJent. XimiuHi BJIACTHUBOCTI
CepelHiX cojeil: B3aemomis 3
MeTajaMH, KHCIOTaMH, JIyraMH,
IHIIMMUA COJISIMH.

lenernyni 3B’ SI3KU MIiXK
OCHOBHUMHU KJIaCAMU HEOPTaHIYHUX
CTIOJTYK.

[Hommpenicts y mpupomi Ta
BUKOPUCTAHHS OKCHIB, KHCIIOT,
OCHOB 1 cepeaHix coneil. Bruus Ha
JIOBKULJIS 1 37I0POB’ S JIIOMHH.

2. Bzaemonis JyTiB 3
KHCJIOTaMH B PO3YHHi.

3. B3aemonis XJIOPUIHOT
KHCIJIOTH 3 METaJIaMHu.

4. B3aemoniss  meramiB i3
COJISIMU Y BOAHOMY PO3YHHI.

5. B3aemonis cosneii 3 myramu
Yy BOTHOMY PO34HHI.

6. Peakmiss  oOminy  mix
COJISIMU B PO3UYHHI

7. Po3B’s13yBanHs
eKCIIepUMEHTAIBHOI  3a7adi  Ha
NpUKIanl peakuii oOmiHy.
IIpakTu4ni podoTn

2. JlocmipKeHHST  BIaCTHBOCTEH

OCHOBHHX KJaciB HEOPTaHIYHHUX
CTIOJIYK.

3. Po3B’s13yBaHHs
CKCIICPUMCHTAJIbHUX 3a/1a4.
JomamiHiii ekcnepuMeHT

KUTBKICTIO PEYOBHHH, 00’€MY OAHOTO 3 1. His Ha cik Oypska 4H
peareHTiB  4M  TPOAYKTIB  PEeaKIiii, YEPBOHOTOJIOBOT KaIyCTH
obuparoun 1 OOIPYHTOBYIOUH CIOCIO JUMOHHOTO COKY, OITY, PO3YHHY
PO3B’sSI3aHHS; Xap4yoBO1 cony, MHJIBHOTO
6UKOpUCIMOGYE  CyYacHY  YKpaiHCBKY PO3UHHY.

HOMEHKJIaTypy OCHOBHHX KJIaciB HaBuaabHi npoexkTn




HEOPTraHIYHUX CIOJIYK; TabIUII0
PO3YUHHOCTI KUCIIOT, OCHOB Ta COJICH st
CKJIaJIaHHSl DIBHSIHP XIMIYHHX pPeaKIfiii;
IHMKATOPH TSl BUSIBIICHHS

KHUCJIOT 1 JTyTiB;

NIAHYE EKCIIEPUMEHT, MPOBOIUTHL HOIO,
OTUCYE CTIOCTEPEIKEHHS, pOOHTH
BHCHOBKHU;

npozHo3ye TiepedIr XIMIYHUX —peakiii
conen 1 KHUCIIOT 3  MeTaJlaMHu,
BUKOPHUCTOBYIOUH psn AKTUBHOCTI
METAaIB;

oompumyemubcs 3anI001KHUX 3aXO/IIB 1M1
gac poOOTH 3 KHCIIOTAMH 1 TyTaMu
P036’a3yc  SKCTIEpUMEHTANbHI  3ajaui,
oOuparoun 1 OOIPYHTOBYIOUH CIOCiO
pO3B’sI3aHHS.

IinHicHH KOMIIOHEHT

00IPYHMOBY€ 3aTCKHICTh MK CKIIATOM,
BIACTHBOCTSAMHM  Ta  3aCTOCYBaHHIM
HEOPraHiYHHX PEUOBUH;

OyiHIO€  3HAUCHHS  HAWBaXKIMBIIIAX
MPEJCTaBHUKIB OCHOBHHX KJIaciB
HEOPTraHIYHUX CIONYK;

6UCN06I0E CYIDKCHHS TPO 3HAYCHHS
XIMIYHOTO E€KCIIEPUMEHTY 5K CII0COo0y

7. Heoprauiuni pe4oBHMHH —
MPEJICTaBHUKN OCHOBHUX KIIACiB y
OyIiBHUIITBI i IOOYTI.

8. XiMiYHUH cKaJ i BAKOPHUCTAHHS
MiHepaJliB.

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




HAOYyTTsI HOBUX 3HAHb, BIUIUB PEUYOBHH HA
HABKOJIMITHE CEPEJOBUINE 1 3J0POB’S
JIIOAWHY; BIUIMB HISUIBHOCTI JIOOAWHU Ha
CTaH JOBKUUIA W  OXOPOHY  Bif
3a0pyIHCHbD.

Hackpizni 3micmogi ninii

Ipomaosnceka 6ionosgioanvricno

BuxopucTtaHHs OKCHIIB, KHCIIOT, OCHOB 1 CepeHiX comneil. Brimie Ha qoBKimIs.
300pos’s i besneka

Po3B’s13yBaHHS pO3paxyHKOBHUX 3a/1a4 32 PIBHSIHHSIMH PEaKIlii.

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

Po3B’s13yBaHHS pO3paxyHKOBHUX 3a/1a4 32 PiBHAHHSIMH PEaKIii.

Besnedne moBomKEeHHS 3 pEYOBUHAMH.

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

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

OpienToBHi 00’ekTH exckypciii. KpaeznaBumii i MiHepajIoriyHuii My3ei.

9 kiac
68 200, 2 200 Ha mudicoets

OuikyBaHi pe3yabTraTn 3MicT HAaBYAJIBLHOI0 MaTepianxy IIpakTH4HA YacTUHA
HABYAJIbHO-III3HABAJIbHOI TiSlJIHOCTI

IloBTOpeHHs HATBAKIMBILIUX MUTAHD
Kypcy ximii 8 kiacy




Y4enb/yuyennus

3HAHHEBUII KOMIIOHEHT

Hagooumv npuxnadu Ha3B i popmyn
PEUOBHH, IIO HaleXaTb A0 OCHOBHHX
KJIaciB HEOPTraHiYHHUX CIOJIYK.
JlisJabHiCHHIT KOMIIOHEHT

Kaacughikye HeopraHivHi CIIOTYKH;
nopienro€  cxiax i BIACTUBOCTI
HEOpraHiyHUX CIIONYK pI3HUX KIIACiB;
BIIaCTHBOCTI pEeYOBUH aTOMHOI,
MOJIEKYIISIpHOT Ta HOHHOT OyI0BH;
Xapaxkmepu3zye WOHHWIA 1 KOBaJICHTHHUI
XIMIYHI 3B'I3KM; XIMIYHI BIACTHBOCTI
OCHOBHHX KJIaCiB HEOPTaHIYHUX CITONIYK.
HinHicHME KOMIIOHEHT

00IPYHmMOBY€ 3aTICKHICTh BIACTUBOCTCH
PEYOBHUH BiJl IXHIX CKJIay i OyI0BH.

CkJ1az i BIaCTHBOCTI OCHOBHHX
KJIaciB HEOPTaHIYHUX CITONIYK.

XimiuHuil 3B'M30k 1 OymoBa
PEYOBHHH.

Tema 1. Po3unnnu

Ydyenn/yueHuus
3HAHHCBUHA KOMIIOHEHT

HABOOUmMb NPUKIAOU KOJOITHUX Ta
ICTHHHHX  pPO3YMHIB,  PO3YMHHHKIB,
CYCIIeH3IH, EMYJIbCIH, aepo30IiB,

€JIEKTPOJIITIB 1 HEEJIEKTPOIITIB, CUIBHUX
i cnabKux €JIEKTPOJIITIB,
KpHCTAJIOTIIpaTiB;

[Monsrrs po JHCTIepCHI
cucreMd. KomoigHi Ta 1CTHHHI
po3uman. Cycmensii, eMymbcii,
aepo307i.

Bynoa monekynu BoaH, TOHSATTS
po BOJIHEBUI 3B’A30K.
PozunnHICTE pPEYOBHH, ii

3JICKHICT BiJl PI3HUX YHHHHUKIB.

Po3paxynkosi 3axaui

1. Po3p’s3yBaHHS 3amad 3a
PIBHSHHIMH peaktiiit 3
BUKODUCTaHHSAM  PO3UMHIB i3
NEBHOIO  MAacOBOIO  YAaCTKOIO
PO34YMHEHOI PEYOBUHHU.
JdemoncTpaii




NOACHIOE BIUTUB DI3HUX YHHHUKIB Ha

PO3YMHHICTH  PEUYOBUH;,  yTBOPEHHS
BOJHEBOTO 3B’SI3KY; CYTh IIpPOLECY
CJICKTPOIITHIHOI AUCOITIaITii.

HissnbHiCHUH KOMIIOHEHT

PO3pDi3HAE  KOMIIOHEHTH  PO3YHHY,
HAaCHM4YeHI ¥ HEHacW4eHI PO3YHHH,
KaTiOHM ¥ aHIOHHW, eJNEeKTPONITH I
HEENeKTPOJIiTH, CHIbHI ¥  cmaldki

enektponite; pH mykHOTO, KHCIIOTO Ta
HEUTPaIBHOIO CEPENOBULIA;

ORnucy€ pO3UYNHEHHS PEYOBUH y BOI K
(hi3uKO-XIMiUHE SBUIIIE; SKICHY PEaKIlito
Ha XJIOPUJI-IOHM; BHSIBJICHHS B PO3YMHI
TiApOKCHUI-10HIB Ta HOHIB ['inporeny;
CKNadae PIBHIHHA  CIIEKTPONITHIHOL
JUCOLIaIii  JIyTiB, KHCIOT, COJCH,
piBHSHHS peakuili oOMiHy B TOBHil Ta
CKOpOYEHIH HOHHIN ¢opmax; piBHIHHA
SKICHUX peakIlii Ha XJIOpUI-IOHH B
MOJIEKYJISIpHiH Ta HOHHIN QopMmax;
PO368°A3y€  CKCIICPUMEHTANIBbHI 33714,
oOuparoun ¥ OOIPYHTOBYIOUH CITOCIO
PO3B’sI3aHHS .

obuucnwe Macy, 00’eM, KUIBKICTh
PEUOBHMHH 3a pIBHSIHHSAMH peakiii 3

Hacuueni 51
KOHIICHTPOBaHi "
po3umHH. Temmosi
CYIPOBOIXKYIOTb PO3YMHEHHS
pPEUYOBHH. PozunneHHs SIK
¢izuko-ximiunuii mpouec. [ToHsTTS
PO KPUCTAJIOTIAPATH.

HEHACHYEHI,
po3BeneHi
SBHUINA, IO

Enexrpomitnana JACOTTiaITis.
EnextponmitTt #  HEeNEKTPONITH.
Enexrponituuna nycoLianis

KHUCJIOT, OCHOB, COJ€H Yy BOIHHX
pO3unHaXx. CrymiHb
EJIeKTPOTITHYHOL nucoranii.
CunbHi i c1a0Ki eIeKTPOITITH.
ITousarts mpo pH pozunny (6e3
MaTeMaTHIHUX PO3paxyHKiB).
3nadeHHd pH 1 XapakTepucTHKH
KHCJIOTHOTO qu Jy>KHOTO
cepenoBumia. Peaxmii oOMiHy MiX
pO3YMHAMH ENEeKTPONIITIB, YMOBH X
nepeoiry. VouHo-MonexynsapHi
PIBHSHHS XIMIiYHUX pPeaKiiil.
Busnenns B po3uunHi
TiApOKCHI-10HIB Ta HOHIB
INpporeny. SIkicHi peakiii Ha neski

1. TeruioBl sBUINA mix Yac
po3urHeHHs (PO3UYMHEHHS aMOHiH
HIiTpaTy 1 OE3BOAHOTO KaJBITiH
XJIOpUY Y BOMI).

2. JocnimkeHHs: peuoBHH Ta
iXHIX BOOHMX  PpO3YMHIB Ha
ENIEKTPUUHY MIPOBITHICTH
(KpUCTaMiYHUN HATpiH  XJIOpH,
OUCTWIbOBaHA  BONA,  PO3YMH
HaTpii  XJIOpUZY, KPUCTATIUHUHA
IyKOp, PO3YUH IYKPY, XJOPHUIHA

KHCIIOTA).
3. Peakuii  oOMmiHy — Mix
EJIEKTPOJIITAaMH y BOJHUX
pO3YHHAX

JlaGopaTopHi gocaigu

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

2. YcraHOBNEHHS TPHOIU3HOTO
3HadeHHs pH Bomam, JyXHHX i1
KHCITNX PO3UMHIB (natpiit
TIAPOKCHUIY, XJIOPUAHOI KHCIIOTH)
3a JIOTIOMOTOIO0 YHIBEPCAJIBHOTO
IHIUKaTopa.

3. Hocnmimxenns pH xapuoBoi i
KOCMETHYHOT MPOAYKIIii.




BUKOPHUCTaHHSM PpO3YHMHIB 13 IEBHOIO
MacoBOIO JaCTKOIO PO3YMHEHOT
PEYOBHUHH, 0OHMparOun i OOTPYHTOBYIOUN
cnoci0 po3B’s3aHHS;

xapakmepu3sye EJIEKTPOIIITH 3a
CTYTICHEM JTUCOTTiallil;
6u3HAuUAC  XapaKTep CEpeIOBHUINA 32

3HaueHHsAM pH;

npo6ooums Peakiii MK PO3YMHAMHU
SJIEKTPONITIB 3 ypaxyBaHHSIM YyMOB iX
nepe0iry; sKicHI peakiiii Ha kapOoHar-,
Cynb(ar- XJIOpUA-iOHY;

6UAGAAE Y PO3UMHI TIAPOKCHUI-IOHH 1
tionu 'igporeny;

eukopucmogye 3HadeHHs pH s
XapaKTEPUCTHKH KHCJIOTHOTO qn
Jy’>KHOTO CEepeIOBUIIIA.

IinHicHM KOMIIOHEHT

00rpynmogye Tepedir peakiiii  Mix
€JIEKTPOJIITAMH Y BOAHUX PO3YHHAX;
oyintoc BaxuBicTh pH po3unHIB IS
BU3HAYCHHS SKOCTI XapuoBoi,
KOCMETHYHOI POIYKIIil TOIIIO;
6UCI06TIIOE CYOICEHHA TIPO 3HAYCHHS
PO3YMHIB Y MPUPOII Ta KHUTTI JIIOAWHH,
OpO  3aCTOCYBaHHS  3HaHb  IOJO

HOHHU.
peaKIIii.

3acTocyBaHHS

SKICHUX

4. Peakmii 00MiHYy MIX
€JIEKTPOJIITaMH y BOJHHX
PO3YMHAX, IO CYNPOBOIKYIOTHCS
BUTIAJIAHHSAM OCay.

5. Peaxuii 0o0OMiHy MiX
€JIEKTPOJIITaMU y BOJHHX
PO3YMHAX, IO CYNPOBOIKYIOTHCS
BUJIUICHHSM Ta3y.

6. Peaxkuii 0o0OMiHy MiX
€JIEKTPOJIITaMU y BOJHHX
PO3YMHAX, IO CYNPOBOIKYIOTHCS
YTBOPEHHSIM BOJIH.

7. BusiBieHHS XJIOPHI-iOHIB Y
pO34HHI.

8. BusBienHs cynbdar-ioHIB y
PO3YHHI.

9. BusBieHHs kapOoHaT-iOHIB y
pO34HHI.

IIpakTnyni podotu

1. Peakmii HOHHOTO OOMIHY MiX
EJIEKTPOJIiTAMH y BOJHUX
pO34MHAX.

2. Po3B’s13yBaHHs
eKCIIepUMEHTAIIbHUX 3a/1a4.
JomanHiii ekcnepuMeHT

1. BurorosneHHs  KOJIOimHUX




BUSIBIICHHS [JESKUX HOHIB; PO pOJb PO3YMHIB (3KeJie, KUCLIb TOIIO).

eKCIIEpUMEHTY B HayTIi. HapuyanbHi npoexTn
1. EnexTpomiTé B Cy4acHHUX
AKyMYJATOPAX.
2. BupouryBaHHs  KpHCTaliB
COIIEH.

3. BuroroBieHHA pO3UMHIB I
HaJaHHS JOMEIUYHOI JOIIOMOTH.
4. Nocnimxenns pH rpyHTiB cBO€T
MiCIIEBOCTI.

5. JocmimkeHHs BILTUBY
KHCJIOTHOCTI W JY»KHOCTI TPYyHTIB
Ha PO3BUTOK POCIIHH.

6. Hocmimkenns pH armochepuux
OTajIiB Ta IXHHOTO BIUIMBY Ha Pi3Hi
MaTepiaiy B JOBKIJITI.

7. HocmimxeHHS  OPUPOIHHUX
00’€eKTiB B SIKOCTI
KHCIIOTHO-OCHOBHHX 1HIUKATOPIB.
8. Hocmimkenus pH cepemosumia
MiHepaJIbHUX BOJI YKpaiHH.

Hackpizni 3micmogi ninii
Ipomaosnceka 6ionogioanvricno
[MonsTTs PO CycmeHsii, eMynbcii, aepo30di.
Po3B’s13yBaHHS pO3paxyHKOBHUX 33734 32 LI€I0 TEMOIO.
300poe’s i besnexa




Po3B’s13yBaHHS pO3paxyHKOBUX 337134 32 II€I0 TEMOIO.
[TorsaTTs TIpo CcycreHsii, emyinbeii, aepo3oii. KomoinHi Ta icTHHHI pO3YrHHM.
besnevHe MOBOMKEHHS 3 PEYOBUHAMH.

EnexTponiTu i HEENEKTPOITH.
ITonsTTs npo pH po3uuny.
Exonociuna besnexa i cmanuii po3sumox

Po3B’s13yBaHHS pO3paxyHKOBHX 3334 32 LI€I0 TEMOIO.

ITonsTTs po pH po3suuny.
3acToCyBaHHS SIKICHUX PEAKIIii.

Hionpuemnusicms i pinancosa epamomuicmo
Po3B’s13yBaHHS pO3paxyHKOBHX 3334 3 ILI€I0 TEMOIO.

Po34rHHICTD PEUOBHH.
EnexTponiTu i HEENEKTPOITH.

TeroBi sBHIIA, IO CYTTPOBOKYIOTH PO3UNHEHHS PEUYOBHH.

[HonsTTs mpo pH po3zuuny.
3acTocyBaHHsI IKICHUX PEakIiil.

Tema 2. Ximiuni peaxuii

Ydenb/yuenuus

3HaHHEBHIT KOMIIOHEHT

3Hae i po3ymie CyThb TOHATH: XiMiuHA
peaxiisi, CTyIiHb OKHCHEHHSI, OKUCHUK,
BiTHOBHHK, TIPOIIECH OKHCHEHHS 1
BiZTHOBJICHHSI, TEIJIOBUH €(eKT peaxiii,
HIBUJKICTD XIMIYHOT peakilii;

HaeoOoumsv NPUKIAOU OCHOBHUX THIIIB
XIMIYHUX  pEakIlid; BIiTHOBHHKIB 1

Knacudikaris xiMivHEX peaxiiiit
3a KUIBKICTIO 1 CKJIaJloOM pEarcHTiB
Ta TPOAYKTIB peakiii: peakxiii
CTIONIy4€HHS, PO3KIIay, 3aMileHHS,
oOMiHy.

Cryninb OKHCHEHHS.
BusHaueHHS CTyImeHs OKHCHEHHS
eJIeMeHTa 3a XiMIYHOI0 (hopMyItoro
cionyku.  CkiagaHHs  dhopMmynu

JdemoncTpanii

4. Peaxuii po3Knay,
CIIOJIYUYCHHS, 3aMIllICHHsI, OOMiHY,
€K30- Ta CHIOTEPMIUHI PEeaKIlii.

5. 3aNeXHICTh  IIBHUIKOCTL
peakuiii MeraniB (IMHK, MarHii,
3aJ1i30) 3 XJIOPHIHOK KHCJIOTOMO
BiJl aKTHBHOCTI METaITy.
JlaGopaTopHi nociaiau




OKHUCHHKIB.

JisnbHicHUE KOMIIOHEHT

eu3Hauae CTYIEHI OKHCHEHHS
€IeMEHTIB 'y CIONyKax 3a IXHIMH
¢dhopmynamu;

PO3pI3HAE peakii CHOJYYCHHS,
3aMileHHs, 0o0OMiHy, PO3KIay;
OKHCHO-BIHOBHI Ta peakilii 0e3 3MiHu
CTYHEHsS  OKHCHEHHS;  €K30- Ta
eHIoTepMiuHi, 000pOTHI i HEOOOPOTHI
peakiii; OKHCHHKH 1 BiJIHOBHHUKH;
BAJCHTHICTh 1 CTYHiHb OKHUCHEHHSA
€JIEMEHTa;

cknadae ximiuHi  Qopmynu OiHapHUX
CIONYK 33 CTYNEHSMH OKHCHEHHS
€JIEMEHTIB; PIBHAHHA HANIPOCTIITHX
OKHCHO-BIJTHOBHHMX pE€aKLid Ha OCHOBI
€JIEKTPOHHOTO OanaHcy, TepMOXiMidHi

pIBHSHHS; DIBHSHHI  OOOpOTHHX 1
HEOOOPOTHUX peaKIIiii;

Knacughikye  peakuii 3a  pi3HUMH
O3HaKaMUu;

Xapakmepu3ye TPOIECH OKUCHEHHS,
BIJIHOBJICHHS, CIIONY4YEHHS, PO3KIALY,
3aMilleHHs, OOMiHy; BIUIMB Pi3HHUX
YUHHUKIB Ha [IBUIAKICTh XIMIYHHX

CHOJYKH 32 BiJOMUMHU CTYICHIMHU
OKUCHCHHS €JICMCHTIB.
OKHCHO-BIJHOBHI peaxii.
[Iporecn okuCHEHHS, BiTHOBIEHHS,
OKUCHHKH, BiTHOBHUKH.
Cxutaganss PIiBHSIHB
OKHCHO-BIJHOBHHX PEAKITiH.
3HaYeHHS  OKHCHO-BiTHOBHHUX
MPOLECIB y XKHUTTI JIOIUHH, TPUPOAI
¥ TexHiL.
Ex3otepmiuni ¥ eHmoTepMiuHi
peakiii. TepMoxiMidHe PiBHSIHHS.
O06opoTHi i1 He0OOPOTHI peakiii.
IIBuakicTh XiMI4HOT  peakilii,
3JICKHICTh TIBUIKOCTI PeaKilii Bif
pI3HUX YUHHUKIB

10. BmmmB  koHHeHTpamii i
TEMIEpaTypu  Ha  MIBUJKICTh
peakuii IMHKY 3 XJOPHIHOIO
KHCIIOTOIO.

IIpakTu4ni podoTn

3. BB pi3HMX YHHHUKIB Ha
MIBUIKICTD XIMIYHUX PEaKITii.
HaBuaJjibHi npoekTH

9. Enpmorepmiuni peakuii Ha
CITy>K01 JIFO/IHHI.

10. Ex3orepmiuni peakmii B
JKATTEMISUTBHOCTI JKUBUX
OpraHi3MmiB.




peakuiii;  poJib  OKHUCHO-BIIHOBHUX
MPOIIECiB Y JOBKIJLTI,

00mMpuUMy€EmMbCA TIPaBUII BUKOPUCTAHHS
noOyTOBHX XiMiKarTiB.

HinHicHni KOMIOHEHT

00rpyHmogy€ TIpOLECH OKHUCHEHHS U
BiTHOBJICHHSI 3 TIOIVISAY EJIEKTPOHHOL
OyZI0BH aTOMIB;

BUC06I0E CYOIHCEHHA TIPO 3HAUEHHS
XIMIYHUX peaKIliii Ta 3HaHb MPO HUX Yy
MIPUPOI, TPOMHCIIOBOCTI, ITOOYTi;

Hackpizni smicmogi ninii
I pomaosnceka 6ionosioanvricno
3HaueHHs OKHCHO-BITHOBHMX MIPOLECIB Y KUTTI JIIONUHH, IPUPOAL 1 TEXHILI.
300pos’s i besnexa. Exonociuna 6esnexa i cmanuil pozsumox. Iionpuemaugicmo i pinancosa epamomuicme
3HaueHHs OKUCHO-BITHOBHHX TPOIIECIB Y KUTTI JIIOAWHHM, TPUPOI I TEXHIIII.
Ex3oTepmidHi Ta eHIOTEPMIUHI peaKIii.
O00poTHi i HEOOOPOTHI peakwii.
IIBHAKICTH XIMIYHOI PEaKILii.

Tema 3. IlouaTKoOBi MOHSITTS MPO OPraHivyHi CIOJYKH




Ydyenb/yueHuus

3HAHHEBUIT KOMIIOHEHT

3Ha€e i po3ymie CyTh TIOHATH TOMOJIOT,
TOMOJIOTisI; TIOAT OPTaHIYHUX PEUYOBHH
3a SIKICHUM CKJIAJJOM Ha BYIJICBOJHI,

OKCHUTEHOBMICHI Ta HITPOI€HOBMICHI
CTIOJTYKH;

Hazueac eNIeMEHTH-OPTaHOTeHH,
HaBaXXNMUBIII ~ OpPraHiuHi  CIONYKH

(MeTaH 1 mepiii 1ecATh MOr0 TOMOJIOTIB,
€TCH, €THH, METaHOJI. €TaHO, TIIIEPOT,
€TaHOBa KHCJIOTa, TIFOKO3a, caxaposa,
KpOXManb,  LENI0J03a, CTeapuHOBa,
MajJbMITHHOBA, OJICTHOBA, aMiHOETaHOBA
KHCJIOTH ), OCHOBHI TIPOTyKTH MEPETOHKU

HaTH;
Haeooumsp npuxaaou TOMOJIOTIB
METaHy, MPUPOAHUX 1 CUHTCTUYHUX

PEUYOBHH, CIUPTIB, KAPOOHOBHX KHCIIOT,
JKUPIB, BYTJIEBOJIB;

RnOACHIOE Peakuii TOpPiHHA OpTaHiYHUX
pEUOBMH, 3aMillleHHs Uil METaHy,
NPUENHAHHS Uil €TeHY W eTHHY; JAesKi
XIMIYHI BJIACTHBOCTI €TaHOBOI KHUCJIOTH;
CYTh NIPOLIECY MEPETOHKH HAPTH.
JisnbHicCHUI KOMIIOHEHT

Oco0IMBOCTI OpraHiYHUX CIIOIYK
(OpIBHSHO 3 HEOPTaHIYHUMH).
EnemeHTH-0praHoreHu.

Byrnepoani

MertaH sK MpeacTaBHUK
HACHYCHHUX BYIJICBOJHIB.
T'omonoris. Tomomorn wmeraHy
(meprri gecsTh), IXHI MOJEKYIAPHI
1 CTPYKTYpHi ()OpMYJIH Ta HA3BU.
®di3puHi  BIACTUBOCTI. Peakiis
3aMIMICHHS 1711 METaHYy.

Eren  (etmmeH) 1  eTuH
(ameTuneH) K  NPEeICTaBHUKU
HEHACHYCHUX BYIJICBOAHIB.

MonexynspHi 1 CTpYKTypHI
tdhopmymu. ®Di3uyHI BIACTHUBOCTI.
Peaxuist npuenHaHHs U1 €TEHY |
eTHHY (ramorenyBaHHS,
TiApyBaHHS).

Topinas ByriIeBOIHIB.

[lonarTs mnpo momiMepu Ha
MpUKIIaIi MOTieTHIICHY.
3acTocyBaHHS MOJiETHIICHY.

[lommupeHnHs: BYIMIEBOOHIB Y
npuponi. [Ipuponnuii ra3, Hadra,
KaM’'siHE BYTUUISl — TPHPOAHI

Po3paxynkosi 3axaui

2. OO6uncreHHs 00'eMHHUX
BIIHOIIEHL Ta3lB 3a XIMIYHUMH
PIBHSIHHSIMHU.

JemoHncTpanii

6. Mopemni MOJIEKY
BymeBoAHIB  (y ToMy  9mCi
3D-mpoekTyBaHH).

7. Topinns napadiny,

BU3HAYCHHS HOTO SKICHOTO CKJIaTy
3a POJYKTaMH 3TOPSIHHSI.

8. OsnHaifomneHHS 31 3pa3kaMu
BUpPOOIB i3 monieTnsaeny BusBnenHs

BJIACTUBOCTEH MOJIICTHIICHY:
BIIHOIIIEHHS o HarpiBaHHS,
PO3YUHIB KUCIIOT, JYTiB.

9. Jlis eTaHOBOi KHCIOTH Ha
IHMKATOPH.

10. B3aemomist eTaHOBOI KHCIOTH 3
MeTaJlaMH, TyTaMH.
JlaGopaTtopHi nociign

11.  Bsaemomis  miinepony 3
kynpym(Il) rizpoxcumom.
12. Bzaemonmis  mmoko3m 3

kynpym(Il) rizpokcumom.

13. BigHOmEHHS KPOXMAIO [0




cKadae MONEKYJIsIpHI U CTPYKTypHi
¢dbopMynmn MeTaHy Ta NEpIIMX JAECITH
HOoro  roMoioriB,  €TeHy, CTHHY,
METaHOIY, €TaHoIy, DIILEepPOITy, 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), €TaHOBOT KHCIIOTH
(emexkTpoNiTUYHA AUCOIIAIis, B3aEMOIIs
3 MeTallaMH, JIyTaMH, COJISIMH ); 3aTrajibHy
cxeMy ToJliMepu3allii eTeHy;
PO3pi3nAE 32 CKIIAJIOM METaH, €TeH,
€THH, METaHOJ, €TAHOJI, TIIILIEPOI,
€TaHOBY KHCIIOTY, BHIII KapOOHOBI
KHCJIOTH, TJTFOKO3Y, CaXxapo3y, KpOXMallb,
EJTFOII03Y, MUJIO, TIPUPOJTHI i
TiporeHi3oBaHi, TBAPUHHI i POCIIHMHHI,
TBEPIi ¥ piIKi KUPH,

O1ITKH, TTONieTUIICH, IPUPOIHI 1 ITYYH]
KUPH;
nOpigHIOE: OpraHiuHi W HEopraHiyHi
PEYOBHHM, KPOXMAJh i IETIOI03Y, CKIIAJI

JoKepena ByrieBonHiB. [leperonka
Hadtu. ByrneBogneBa cupoBuHa i
OXOpOHa NTOBKIJUIA. 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: €JIeKTPOIITHYHA
JUCOITiaIlis, Ais Ha IHIUKAaTOpH,
B3aEMOJIISI 3 METajlaMH, JIyTaMH,
CONsIMH. 3acTOCYBaHHS €TaHOBOL
KHCIIOTH. Bumi KapOOHOBI

Bou  (PO3YMHHICTB,
KIIeficTepy).

14. B3zaemogist KpOXMaITto 3 HOIOM.
IIpakTH4Hi podoTn

YTBOPEHHS

4. Brnactusocri €TaHoBO1
KHCJIOTH.
5. BusiBnenns OpraHiyHUX

CTOJIYK Y XapUOBHX MPOAYKTaX.
JomamHii excriepuMeHT

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

3. DBusBneHHs  KpoxMali0 B
XapuOBUX MPOLYKTaX.

HapuaabHi npoexTn

11. BukopucranHs moJiMepiB:
€KOJIOTO-eKOHOMIYHHI acIIeKT.

12. ATnpTepHaTHBHI  JDKeperna
eHeprii.

13. Exotpodomoriss — Hayka mpo
EKOJIOTIYHO Oe3TeYHEe XapayBaHHS.
14. BUroTOBIICHHS MHJIa 3 MUJBHOI
OCHOBH.

15. JlocnipkeHHs: XiMIYHOTO CKJIaTy
Txki.

16. XiMiuHUH CKIaJ] KYBaJIbHUX




TOMOJIOTiB ~ MeETaHy, HacuueHi W
HEHAaCHYEeHI BYTJICBOMIHI;

xapaxmepu3sye cKna, (hizuuHi
BJIACTUBOCTI METaHy i HOro TOMOJIOTIB,
€TeHy, eTHHY, €TaHOIy, DIilepory,
€TaHOBOi KHCJIOTH, JXHpiB, TJIIOKO3H,
caxaposd,  KpOXMaJlo,  LEI0JIO3H,

O1NIKiB, TTOJTiETHIIEHY;

6U3HAYAE TOCTITHUM HIISIXOM [JIiLepol,
€TaHOBY KHCJIOTY, TIIOKO3Y, KpOXMAJIb;
p036’a3ye  pO3paxyHKOBI 3amaqi Ha
oOuucneHHs 00’ €MHUX BiAHOILIEHb Ta3iB
3a XIMIYHUMH PIBHSHHAMH Ta IHIIMX
paHillle BUBYCHHMX THIIIB Ha MPHUKIAIL
OpraHiYHUX CHOIYK;

00mMpuUMyembca TpaBUl  OE3MEYHOTO
MOBO/DKEHHS 3 TOPIOYUMH PEYOBHHAMH,
moOyTOBHMH XiMiKaTaMHu.

HinHicHMii KOMIIOHEHT

yC6i00OMAI0E€ 3HAYEHHS BYIIIEBOIHEBOI
CHPOBHHHU B E€HEPTeTHLi; NPUPOIAHUX 1

CUHTCTUYHHX  OpPTraHiYHUX  CIOJYK;
MOpAaIEHY Ta COIIiJIbHY
BiAMOBIAAIBHICT 32 HACIIKH BXKHBAHHS
aJKOTONIBHUX  HAIOIiB, HEOOXIIHICTh

30epekeHHsT JOBKULIAL Uil MalOyTHIX

KHCJIOTH: CTEeapHHOBA,
MMaJbMITHHOBA, OJieiHOBa. Muio,
MOro CKJiaa, MUHHA 1isl.

Kupu. Ckman sxupiB, QizuuHi
BJIaCTUBOCTI. [Tpuponni i
rizporeHizoBaHi KUPU.
bionoriuna poss xupiB.

Bymesonu: IJIIOKO3a,
caxapo3a, KpOXMaJb, ILIEJI003a.
Monexynsapai Gopmynu, (izudHi
BJIACTHBOCTI, MOIIUPEHHS i
yTBOpeHHA B mipupoxi. Kpoxmans i
LEJII0N03a — NPUPOIHI MOJIIMEPH.
SxicHi peakmii Ha TIIOKO3y 1
KpOXMaJlb. 3acTtocyBaHH:
BYTJIEBOJIIB, IXHS Oi0JIOTiYHA POJIb.

HiTrporenosmicHi opraniuni
PeYOBHHH.

[loHATTS TPO aMiIHOKHCIIOTH.
binku sk OiojOTiYHI TOIIMEpH.
Henatypanist OinkiB. biomoriuna
pONb  aMiHOKHCIOT 1  OUIKIB.
3HavyeHHs IMPUPOIHUX i
CHUHTETHYHMX OPTaHIYHUX CIIONYK.

3axXHUCT JOBKUUIS BiJ CTIMKHX
OpTaHiuHuX 3a0pyJHIOBAYIB.

TYMOK.
17. Ximiuamii ckmajg — 3acobiB
JIOTISIY 32 POTOBOO MTOPOKHUHOIO.
18. Ipyre KUTTA mamepy.

19. Jbxepena OpraHiuHOro
3a0pyIHEHHSI TEepUTOpii Tpomanu
(Mmikpopaiiony).




MTOKOJTiHb;

00IrpyHmMogy€e poib OPTaHIYHUX CIIONYK
Y JKUBIH TIPUPOII;

ouintoe 3TyOHY [0 aJKOTOJNII0 Ha
37I0pPOB’S; BILIVB MPOIYKTiB
CHHTETUYHOI XiMii Ha HABKOJHIIHE
CEpe/IOBUIIE B pa3i HEMPaBHILHOTO
BUKOPHUCTAHHS 1X;

6UCII06II0€ CYONHCEHHA TIONO 3HAYCHHS
OpTaHIYHUX PEUYOBHH Yy CYCIIJIEHOMY
rocrmogapcTBi, moOyTi, Xap4yBaHHI,
OXOpOHI  3[0pOB’S  TOWIO; 3aXHUCTy
JMOBKIUIA  BiJA  CTIMKUX  OpraHigyHHX
3a0pyAHIOBaYIB.

Tpomaosncevra sionosioanvHicmo
3acTocyBaHHS OpPraHIYHAX PEUOBHH.
OTpyiHICTh METAHOIY ¥ €TaHOIY.

Hackpizni 3micmogi ninii

3axucT TOBKULIS BiJ CTIHKMX OpraHiuHUX 3a0pyqHIOBAUiB.

300pos’s i besneka
Besmeute MOBOMKEHHS 3 pEYOBUHAMH.

3ry0OHa [is aJIKOTOII0 Ha OpTaHi3M JIFOINHHU.

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

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

Exonociuna besnexa i cmanuil po3gumox




[TpuponHi i CHHTETHYHI OpraHiuHi PEYOBHHHU.

ByrneBonHeBa CHpOBHHA 1 OXOPOHA TOBKIILIS.

3axuCT JOBKLLIA Bif CTIHKAX OpraHidHMX 3a0pyIHIOBaYiB.
Iionpuemnusicms i pinancosa epamomuicmo

[ToHATTS PO MOTIMEPH.

[epepoOka HadTH.

Muno, ¥oro ckiam.
3acToCyBaHHsI OPraHiYHUX PEUYOBHH.

Tema 4. Poab XiMil B 5KMTTI cycnijibcTBa

Y4enb/yuennus

3HAHHEBUI KOMIIOHEHT

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

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

JistibHiCHUH KOMIIOHEHT
Xapaxkmepu3ye: 3HAYSHHS XiMil y KUTTI
CYCIIbCTBA, 30€PEIKCHHI JOBKULIS, JJIs
3I0POB’ 5T JTIONEH.

IiHHicHUH KOMIIOHEHT

yceioomnioe 3HAYEHHS
TPOMAJSHCBKOT ~ MO3MIlT  BYEHOTO,
MPUYUHHO-HACT IKOB1 3B’ SI3KH y

bararoMaHITHICTP PEYOBHH Ta
XIMIYHUX peakmii. B3aemo3B’s3ku
MK ~ pEYOBMHAMH  Ta  iXHI
B3a€MOIIEPETBOPEHHSI.

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

Ponp  ximiuHOi Hayku JIs
3a0e3redeHHs] CTajoro pPO3BHTKY
JIFONICTBA.

XiMiyHa HayKa 1 BUPOOHULTBO B
Vkpaini. BuaaTsi BITYM3HSIHI BYCHI
— TBOPII XiMI4HOT HAYKH.

Haguanwvni npoexmu

20. Bunmardi BITYN3HAHI XIMIKA SIK
y4eHi i 0coOUCTOCTI.

21. ExonoriuHa cuTyalist B MO
MICIIEBOCTi: BITYyBamo, JyMalo,
aito.

22. AHKeTyBaHH: Y4HIB
HaBYAJIFHOTO  3aKjamy  MIOJO
iXHpOi ywacTi y pO3B’A3yBaHHI
€KOJIOTIYHUX MPOOIEM MiCIIEBOCTI.
23. JlocmimxeHHS NOCTOBIPHOCTI
peKJIaMH 3 OIS XiMii.




npupoi 1 ii minicHicTh;

n06ajcae aBTOPCHKE NIPaBo;
00rpynmogye: ponb Ximil y mi3HaHHI
XIMIYHHX MPOLECIB;

Kpumuuno cmaeumuvca: 10 XIMIgHOT
iH(opMarlii 3 pi3HUX JKEPEIT;

oyinloe: BHECOK XIMIYHOI HayKH B
PO3BUTOK BITUYM3HSIHOTO
BUPOOHUIITBA; 3HAYCHHS XIMIYHHX
3HAHb  SK  CKJAJHMAKA  3arajbHoi
KYJBTYPH JIFOIUHH.

Hackpizni 3micmogi ainii

Tpomaosncevka 8ionosioanvricmo

BuaarHi BiTYM3HSHI BYEHI — TBOPIII XiIMIYHOT HayKH.

3HaueHHs XiMil A1 pOo3yMiHHS HAyKOBOI KQpPTHHH CBITY.
300pos’s i besneka

BaratomaHiTHICTP peuyoBMH Ta XIMIYHHX peakmid. B3aeMo3B’s3kMm MK peyoBHMHaAMH Ta  IXHi
B3a€MOIIEPETBOPEHHS.
Exonociuna besnexa i cmanuti po3sumox

XiMist Ta €KOJIOTis.
ITionpuemnusicms i ¢hinancosa epamomuicmo
XiMivHa HayKa i BHpOOHUIITBO B YKpaiHi.

OpienToBHi 00’ekTH eKkckypciii. BonoouncHa craniis. [lianpueMcrsa 3 BUPOOHHUIITBA TUIACTMAC, IIYKPOBHI 3aBOJI,
KOHJIUTEPChKa, XJI100TEeKapHs.






