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IOACHIOBAJIBHA 3AIINCKA

XiMist SIK TIPUPOJHUYA HAYKa € YaCTHHOK) AYXOBHOI 1 MaTepianbHOI KyJNbTypH JIOACTBA, a XiMi4HA OCBIiTa —
HEBIJIOKPEMHHUM CKJIaTHUKOM 3arajibHOI KyJIbTYpH OCOOHMCTOCTI, KA HBE, HABUAETHCS, MPAIIOE, TBOPUTH B YMOBaX
BUKOPUCTAHHS BUCOKHMX TEXHOJIOTIH i HOBITHIX MaTepialiB, 3MyllleHa MPOTUCTOSTH €KOJOTTUHUM PHU3UKaM, 3a3HAE
pi3HOOIUHUX yIuBiB iHGopMarii. XiMiuHi 3HaAHHS, 300yTi YYHAMH B OCHOBHIHM IITKOJI, CTBOPIOIOTH HiATPYHTS
PEaNiCTUYHOTO CTaBJICHHA A0 HABKOJHWINHHOTO CBiTy, B SIKOMY 3HadHE MicIle TOCIZ]a€ B3a€MOJis JIIOJUHH 1
PEYOBHHH, CHPUSIOTH PO3KPUTTIO TAEMHHUIb >KUBOTO Hepe3 IMi3HAHHs MPOIECIB KHUTTEAISUIBHOCTI OpraHi3MiB Ha
MOJIEKYJISIPHOMY PiBHI.

HaBuanHs Ximil B OCHOBHIM LIKOJI CHPSIMOBYETHCS Ha IOCSTHEHHS Memu 06a3060i 3azanbHoi cepeonboi
ocgimu, siKa TIONSATaE y PO3BHTKY ¥ coliaimizamii ocoOHCTOCTI Y4HIB, (OpMyBaHHI IXHBOI HalllOHAJIBHOT
CaMOCBIJIOMOCTI, 3arajbHOi KYJbTYPH, CBITOIJIAIHHX OPIEHTHPIB, €KOJOTIYHOTO CTHJIK0 MHUCIICHHS 1 TOBEIIHKH,
TBOPYMX 3A10HOCTEH, MOCHIIHUIBKUX HABUYOK 1 HABUYOK KUTTE3a0€3MEUCHHS, 37aTHOCTI 10 CAMOPO3BUTKY M
CaMOHABYaHHS B yMOBaX IJI00AbHUX 3MiH 1 BUKJIHKIB.

BunyckHUK OCHOBHOT IIKOJNH — 1€ ATpioT YKpaiHu, sKkuii 3Ha€ 11 icTOpito; HOCIH YKPaiHCHKOI KYJIBTYPH, SIKUH
MOBaYKa€ KyJbTYpPY 1HIIMX HAPOiB; KOMIETEHTHUH MOBEIIb, SIKUH BUILHO CHIIKY€THCS JEPKaBHOIO MOBOIO, BOJIOJII€
TakoX pifHOIO (Y pasi BiIMIHHOCTI) W OJHIEID YM KiIbKOMa 1HO3EMHHMH MOBaMH; Ma€ OakaHHsS 1 3[IaTHICTH JIO
CaMOOCBITH; BUSBJISIE aKTHBHICTh 1 BIAMOBIAQJIBHICTh, IMiJIPUEMIIMBICTG W IHILIATUBHICT y TPOMAICBKOMY I
O0COOMCTOMY JKHTTI, Ma€ YSBICHHS TPO CBITOOYIOBY, OCPEKHO CTAaBUTHCA JO MOBKULISA, OE3MEYHO M JOIIBHO
BUKOPHUCTOBYE JIOCATHEHHS HAYKH 1 TEXHIKH, JOTPUMYETHCS 310POBOTO CIIOCOOY KUTTSL.

Merta 6a30B0i 3arayibHOi CEpeHBOI OCBITH JIOCATAETHCS HA OCHOBI pealtizallii OCHOBHOTO 3aBJIaHHS XIMIYHOT



OocBiTH, MO0 Toisirae y (opMyBaHHI 3aco0aMW HABYAIBHOTO TIPEAMETA KIOWOBUX | NpPeOMemHux
Komnemenmnocmeii. Huvun 3a0e3nedyerbes (OpMyBaHHSA I[IHHICHUX 1 CBITOTJISIAHMX OpIi€HTAIlil Y4YHIB, MIO
BHU3HAYAIOTh IXHIO MOBEIIHKY B JKUTTEBUX CUTYAIlisX.

Brecok ximii y popMyBaHHS KIIOYOBUX KOMIIETEHTHOCTEH YIHIB PO3KPHUTO B TAOJHIII.

Taoauus
KoMneTeHTHiCHHI MOTeHIiaJl HABYAJIBLHOIO MpeaMeTa XiMist
Kurouosa IIpeaMeTHHI 3MIiCT KJIHOY0BOI KOMIIETEHTHOCTI i HABYAJILHI pecypcu 1Jis il
KOMIIETEeHTHICTh (¢opmyBaHHS
Cninkyeannsa Yminus:
oepxcasnoro (i - BUKOPUCTOBYBaTH B MOBJICHHI XiMiuHI TEpMiHH, TOHSTTS, CHMBOJIH, Cy4YacHY YKPaiHCBKY
Ppionoro y pasi HAyKOBY TEPMIHOJIOTiIO i HOMEHKJIATYPY;
8iOMinHOCMI) - (hopmyITrOBaTH BiJINIOBIIb HA MIOCTABJICHE 3aITUTAHHS;
MO06010 - apryMEHTOBAHO ONHCYBATH Xifl 1 YMOBH MPOBEJICHHS XiMIYHOTO EKCIICPUMEHTY;

- 00rOBOPIOBATH PE3YNHTATH JOCIIHKEHHS 1 POOUTH BUCHOBKH;

- Opatu y4acTb B OOTOBOpEHHI NMUTaHb XIMIYHOTO 3MICTY, YiTKO, 3pO3yMisl0 i 0Opa3HO
BHUCJIOBITIOBATH CBOIO TYMKY;

- CKJIaJIaTH YCHE 1 MUCHMOBE MOBiIOMJICHHS Ha XIMIYHY TEMY, BUTOJIOIIYBATH HOTO.
CraBieHHA:

- IHYBaTH HAYKOBY YKPaiHCEKY MOBY;

- KPUTUYHO CTABUTHUChH JIO MOBIJOMJICHb XIMIYHOTO XapaKTepy B MEIIMHOMY IIPOCTODI;

- MOMYJISPU3YBATH XiMiYHI 3HAHHS.

HaguanbHi pecypen:

- MJIPYYHHUKH 1 TOCIOHWKH, HAYKOBO-TIOMYJISIPHA 1 XYI0XKHS JIITepaTypa, eNeKTPOHHI OCBITHI
pecypen;

- HaBYaJIbHI IPOEKTHU Ta NPE3ECHTYBAHHS IXHIX PE3yNbTaTiB.

Cninkyeanns YMinHs:




iHo3emuumu
Mmoeamu

- YUTATH W PO3YMITH I1HIIOMOBHI HaBYaIbHI W HAYKOBO-TIOMYJSPHI TEKCTH XIMIYHOTO
3MicCTy;

- CTBOPIOBATH TEKCTHU IOBIIOMJICHD 13 BUKOPUCTAHHIM iHIIOMOBHHX JIKEPET;

- YUTATH IHO3EMHOIO0 MOBOIO 1 TIIYMAauUTH XiIMiYHY HOMEHKJIATYPY;

- TMIOSICHIOBATH XIMIYHY TEPMiHOJIOTII0 iHIIIOMOBHOTO TIOXOPKEHHSI.

CraBieHHA:

- LIKaBUTHCH 1 OL[IHIOBATH 1H(OPMAIIiFO XIMIYHOTO 3MIiCTy iHO3€MHOIO MOBOIO;

- 00rOBOpIOBATH JEAKI MUTAHHS XIMIYHOTO 3MICTY 13 3aIliKaBIEHUMH HOCISIMH 1HO3EMHHUX
MOB.

HaguanabHi pecypcu:

- MeJIifHI 1 IPyKOBaHi JuKepena iH03eMHOI0 MOBOIO.

Mamemamuuna
Komnemenmmuicmeo

YMinHs:

- 3aCTOCOBYBATH MaTeMaTHYHI METOAHU JJIsl PO3B‘I3yBaHHS 3aB/IaHb XiMIYHOTO XapaKTepy;

- BHUKOPUCTOBYBaTH JIOTiYHE MHCJICHHS, 30KpeMa, Ui pO3B’SA3yBaHHS DPO3PaXyHKOBHX 1
eKCIIEPUMEHTAJIBHUX 3a/1ad, TPOCTOPOBY YSBY JUIA CKIAQHaHHS CTPYKTYpPHUX (GOpMyT i
MoJIeJIell peUOBUH;

- OyayBaTH 1 TIyMaduTd rpadiky, CXeMH, Jaiarpamu, CKJIaJaTH MOJISNI XIMIYHUX CIOJIYK i
MPOIIECIB.

CraBieHHA:

- YCBIZIOMJIIOBAaTH HEOOXIIHICTHP MaTeMAaTHYHUX 3HAHb JUI PO3B’S3yBaHHS HAYKOBHX 1
XIMIKO-TEXHOJIOTTYHUX MTPOOIIEM.

HapuyanabHi pecypeu:

- HaBYaJbHI 3aBJaHHS Ha BUKOHAHHS OOYMCIIEHB 3a XIMiYHMUMHU (OpMYJaMH 1 PIBHSIHHIMU
peaxiii;

- mpencTaBieHHs iHopmanii B 4YMCIOBIM uM rpadiuHid ¢dopmax 3a pe3yiabTaTaMu
XiMIYHOTO €KCIIEPUMEHTY Ta BUKOHAHHS HABYAJILHUX MPOEKTIB.

Ocnoeni
KomMnemenmmuocmi

Yminna:
- IOSICHIOBATH MIPUPOJIHI SIBUIIA, TPOIIECH B XKUBHUX OPraHi3Max 1 TEXHOJIOTIYHI MPOIIeCH Ha




Y RPUPOOHU U UX

OCHOBI XIMIYHUX 3HAHB;

HayKkax i - (¢opmymoBaTH, OOTOBOPIOBAaTH ¥ pO3B’SA3yBaTH MPOOIEMH MPHPOTHUIO-HAYKOBOTO
MexHOoN02iAx XapaKkTepy;
- TMPOBOIUTH JOCHIAM 3 PEUOBMHAMHU 3 YypaxyBaHHSAM IXHIX (IBUUHHX 1 XiIMIYHHX
BJIIACTHUBOCTEH;
- BUKOHYBaTH €KCIIEPUMEHTANbHI 3aBJaHHS 1 IPOCKTH, BUKOPUCTOBYIOUM 3HAHHS 3 IHIINX
MPUPOAHUYMX MPEIMETIB;
- BUKOPHCTOBYBATH 3a IPU3HAYEHHIM CYJacHI IpUJIaIu 1 MaTepiaiy;
- BU3HAYATH NMPOOJIEMH JOBKIIIIS, IPOMIOHYBATH CITIOCOOH iX pO3B’sI3yBaHHS,
- IIOCIIKYBaTH IPUPOJTHI 00'EKTH.
CraBieHHs:
- YCBIIOMIIIOBATH 3HAYEHHS MPHUPOJHUYMX HAYK U MI3HAHHSA MAaTepialbHOTO CBITY;
HAYKOBE 3HAUCHHS OCHOBHHMX NPUPOJHUYO-HAYKOBHX MOHSTH, 3aKOHIB, TEOpiii, BHECOK
BUJATHUX YYCHUX Y PO3BUTOK MPUPOJAHUYMX HAYK;
- OLIHIOBATH 3HAYCHHS MPUPOJHHYMX HAYK 1 TEXHOJOTIH Ui CTajJoro pPO3BHTKY
CYCIIiTIbCTBA,
- BHCJIOBJIOBATH CY/DKEHHS HIOA0 NMPHUPOJHUX SBHI i3 TOTISAY Cy4acHOi MPUPOJHUYO-
HAayKOBO{ KapTHHU CBITY.
HapuyanabHi pecypeu:
- HaBYaJIbHE O0JIQ/IHAHHS 1 MaTepiany, 3aco0u YHAOUHEHHST,
- MDKIIPEIMETHI KOHTEKCTHI 3aB/IaHHS;
- iHdopmamiifHi W aHATITHYHI MaTepianu 3 mMpoOJeM CTaHy JOBKUIIS, OMIaHOTO
BUKOPHUCTAHHS MPUPOJHUX PECYPCIB 1 CHHTETHYHHUX MaTepialiB;
- iHopMaIliiiHI MaTepialli PO Cy4acHi OCATHEHHsI HAYKH 1 TEXHIKH.
Inghopmayiizno- | Yminns:
uugpposa - BHKOPHCTOBYBATH Cy4YacHi MPUCTPOi s Jo0opy XiMivuHOI iHQopmarlii, ii 00poOieHHs,
Komnemenmmnicms | 30epeKeHHs 1 iepeaBaHHs;

- CTBOPIOBATH iH(OpPMAIIiifHI TPOJIYKTH XIMIYHOTO 3MICTY.




CraBJjieHHA:

- KpUTUYHO OIIHIOBAaTH XIMIYHY iH(OpMAIliio 3 pi3HUX iHPOPMAIIITHIX pecypciB;

- TOTPUMYBaTUCh aBTOPCHKOTO MIPaBa, STHYHUX MPHUHIUIIIB TTOBOKEHHS 3 iH(popMaIli€ro;

- YCBIJIOMJIFOBaTH HEOOXITHICTh EKOJIOTIYHHUX METOMIB Ta 3acO0iB yTHUIi3amii IHQPpPOBUX
TIPUCTPOIB.

HaguanabHi pecypcu:

- @IIEKTPOHHI OCBITHI pecypcu;

- BipTyaspHi XiMidHI 1abopaTopii.

Yminnsa euumuca
6NPO006IHC
Jcumms

Yminnsa:

- OpraHi3oByBaTH CaMOOCBITY 3 XiMii: BU3HayaTW MeTY, IUIaHYBaTH, A0OMpaTH HEOOXimHI
3aco0u;

- crocTepiraty XiMiuHi 00'€KTH Ta MPOBOAWTH XiMIYHUH €KCIIEPUMEHT;

- BUKOHYBaTH HaBYJIbHI MPOEKTH XIMIYHOTO i €KOJIOTIYHOTO 3MICTY.

CraBjeHHA:

- BUSIBJIATH JOIMUTIMUBICTD OO0 XIMIYHUX 3HAHb,

- IparHyTH CaMOBJIOCKOHAJICHHST;

- OCMHCJIIOBATH PE3yJIbTaTH CAMOCTIHOTO BUBYCHHS XiMil

- PO3YMITH MEPCHEKTHBY BIACHOTO PO3BUTKY YIPOJOBXK XKHTTS, MOB'SI3aHOTO 13 XIMIYHUMHU
3HAHHSMH.

HaBuanbHi pecypcu:

- MeJIiHiHI JuKepena, AUJIaKTUYHI 3ac00M HaBYaHHSI.

Iniyiamuenicmo i
nionpuemaugicmo

Yminns:

- BUPOOJISATH BJIACHI IIHHOCTI, CTABUTH I, JISATH 3a/Js JOCATHEHHS iX, CIIMPAIOYHCh Ha
XIMIYHI 3HAHHSI,

- 3aJTy4aTH MapTHEPIB 10 BUKOHAHHS CIUIBHUX MPOEKTIB 3 XIMil;

- BUABJISITH iHILIATUBHICTH O pOOOTH B KOMaHIli, TeHEpYBaTH iJiei, OpaTu BiANOBiANIBHICTD
3a MPUUHATTS PillleHb, BECTH J1aJior 3aJisl JJOCSATHEHHS CITIIBHOT METH i/l YaC BUKOHAHHS
XIMIYHOTO €KCIIEPUMEHTY 1 HAaBYAIbHUX MPOEKTIB.




CraBjeHHA:

- BipuTH B cebe, y BIIaCHI MOXIINBOCTI;

- BUBKEHO CTAaBUTHCS JI0 BUOOPY MaliOyTHHOTO HANPSMY HABYAHHS, TIOB’I3aHOTO 3 XiMI€I0;
- OyTH TOTOBUMH JIO 3MiH Ta IHHOBAIIii.

HaguajbHi pecypen:

- TiTepaTrypa Mpo YCHIIIHUX BUHAXITHHUKIB 1 MiANPHEMIIIB,;

- 3yCTpivi 3 YCHINTHUMH JTFOIbMU;

- Oi3HEC-TpeHIHTH, eKCKypCii Ha CydacH! HiAPHEMCTBA.

Couianvna ma
2POMAOAHCHKA
KomMnemeHmHocmi

Yminnsa:

- CIIBMOpAIIOBATH 3 IHIIMMM HaJ pPEaTi3alli€l0 CoOLiaJbHO 3HAYYIIMX MPOEKTIB, IO
nepenoavaroTh BUKOPUCTAHHS XIMIYHUX 3HAHB;

- TIPAIIOBATH B TPYIIi 3aIiKaBICHUX JIO/ICH, CIIIBIIPAIFOBATH 3 1HIIMMHU TPyNaMH, 3a1y9aTd
HIMPIITY TPOMAJICHKICTB JI0 PO3B’sI3yBaHHS MPOOIeM 30€peKEeHHS TOBKLILIIS.

CraBjeHHA:

- BUSIBIIITH TATPIOTHYHI MTOYYTTS A0 YKpaiHw, JF000B 10 Majoi OaTbKiBIIMHU;

- IOTPUMYBATHCh 3arajJbHOBU3HAHUX MOPAILHHUX MPUHIMUIIIB 1 IIIHHOCTEH;

- OyTH TOTOBMMH BiJICTOIOBATH Ii IPUHIIMIIK 1 [IIHHOCTI;

- BHSIBJISITU 3aIliKaBJICHICTh y JEMOKPATUYHOMY OOJNAINTYBaHHI OTOUEHHS W €KOJIOT1YHOMY
00JamTyBaHHI JOBKIIIJIS;

- OUIHIOBAaTH HEOOXINHICTh CTaJOro pPO3BUTKY SK MPIOPUTETY MIKHAPOJHOTO
CHiBpOOITHHIITBA;

- IIAHYBaTH PO3MAITTS JyMOK 1 IOTJISIIB;

- OUIHIOBaTH W WIaHYyBaTH BHECOK BHMJATHUX YKpPaiHIiB, 30KpeMa BYEHHUX-XIMIKiB, Yy
CYCHIUTbHUIA PO3BUTOK.

HaguanbHi pecypen:

- HaBYaJIbHI IPOEKTHU, TPECHIHTH.

Oébiznanicmo ma
CAMOBUPAIICCHHA Y

Yminna:
- BUKOPUCTOBYBATH Cy4YacHi XiMiuHi 3aCO0M i MaTepiasu Jisl BTUICHHS XYJIOKHIX 1/1eH 1




cehepi Kynomypu

BUSIBJICHHS BJIACHOI TBOPYOCTI;

- IOSICHIOBATH B3a€MO3B’I30K MUCTELITBA 1 XiMii.

CraBieHHA:

- [iHyBaTH BITYM3HSAHY 1 CBITOBY KyJbTYpHY CHAJIIMHY, A0 SIKOi HajeXaTb HayKa i
MHCTEIITBO.

HaguanabHi pecypcu:

- TBOpH 00pa30TBOPUOTrO0 MUCTENTBA, MY3WYHI M JiTepaTypHi TBOpHW SK UTOCTpamii 10
BUBYEHHS XIMIYHUX SIBUILI;

- KOHTEKCTHI 3aBJIaHHS;

- CHHXPOHICTUYHA TaOJIUIIS.

Exonociuna
zpamomuicms i
300poee rcumms

Yminna:

- YCBIIOMITFOBATH NMPUYNHHO-HACIIIKOBI 3B’ SI3KH Y MPUPOII 1 i1 IiTICHICTB;

- BUKOPHCTOBYBATH XiMi4HI 3HAHHS JUIsS MOSCHEHHS KOPHUCTI 1 MIKOAM 3M00YTKiB XiMmii i
XIMIYHOT TEXHOIOTIT 711 JTIOIUHM 1 TOBKIJIIS;

- BIIAIITOBYBATH BIIACHE JXUTTEBE CEpENOBHUINE Oe3 IMIKOAW A cede, IHINX JIoAeH 1
JIOBKIJIJIA,;

- IOTPUMYBATHCS 37I0POBOTO CIIOCO0Y JKUTTS;

- OE3MeYHO MOBOJUTHUCH 13 XIMIYHUMH CTIOIYKaMH 1 MaTepianaMu B MOOYTi;

- Opati y4yacTh y peami3allii IpOeKTiB, CIIPIMOBAHMWX Ha MOJIMIIEHHS CTaHY IOBKIJUISA
3aBJISKH JIOCITHCHHSIM XIMIYHOT HayKH;

- TOTPUMYBATHUCS MPABUII €KOJIOTTYHO BUBAYKEHOT MOBEIHKY B JOBKIJLII.

CraBieHHA:

- NIATPUMYBATH H yTIIIOBATH HA MPAKTHUI KOHIIEIIIIO CTAJIOTO PO3BUTKY CYCIIIIbCTBA;

- PO3YMITH Ba)KJIMBICTh TAPMOHIHHOT B3aEMO/IiT JIFOJMHU 1 TPHPOJIH;

- BiATIOBiaNBbHO H OLIaJTHO CTABUTHCS O BUKOPUCTAHHS MPUPOAHUX PECYPCIB SIK JKepena
3II0pOB’s 1 JOOPOOYTY Ta O€3IMEeKH JFOAWHY 1 CIIUTLHOTH;

- OIIIHIOBATH €KOJIOTIYHI PH3MKH 1 OYTH TOTOBHUM JIO PO3B‘S3yBaHHS MPOOJIEM JIOBKIJLIS,
BHKOPUCTOBYIOUH 3HAHHSI 3 XiMii.




HaguaubHi pecypceu:
- HaBYAJIbHI TTPOEKTH;
- IKICHI ¥ KUTbKiCHI 3a]1a4i €KOJIOTIYHOTO 3MICTY.

[IpeamerHa XiMiuHa KOMIETEHTHICTh YUYHIB € CKIaAHUKOM KJIFOYOBOI KOMIETEHTHOCTI Y MPUPOJHIUYUX HAyKaxX
1 TexHosorisx. BonogiHHA XiMIYHOIO KOMIIETEHTHICTIO Ha 0a30BOMY piBHI O3HAauya€ 3JaTHICTh YYHIB MHCIHTH i
TSITH 3 TIO3UIIIH CBITOTJIATHIX OPI€HTAIlIN 1 IIIHHICHUX YCTaHOBOK, C(HOPMOBAHUX y MPOIECi HABYaHHS XiMil.

[IpeameTHa KOMIIETEHTHICTh € CKJIaJHUM YTBOPEHHSM, OCHOBHUMH KOMIIOHEHTAMH SIKOTO € 3HaHHEBUH
(mi3HaBanbHUM), HisNbHICHUN (MOBENIHKOBHI) 1 UiHHICHWE (MOTHMBaUiiiHWi). 3MICTOBE HAMOBHEHHS IIHX
KOMITOHEHTIB PO3KpUTO B pyOpuIli mporpamu «OdikyBaHi pe3yIbTaTH HaBYAIbHO-TTI3HABAIBHOI TISITTHHOCTI.

[lepenik o4ikyBaHHWX pe3yNbTaTiB HABYAHHSA 30PI€HTYE BUUTENIS HAa JOCATHEHHS METH HAaBYaHHS 332 KOXKHOIO
TEMOIO MPOTPaMH, MOJETIINTh TUIAHYBAaHHS I[JIeH 1 3aBIaHb YPOKIB, TaCTh 3MOT'Y BUPOOHMTH aJIcKBaTHI METOIUYHI
MiAXOOH 1O NPOBEICHHS HABYAJIbHUX 3aHATh, IOTOYHOIO i TEMAaTHYHOIO OL[IHFOBaHHSI.

KomnerentHicHUi miaXig y HaBUaHHI, HA BIAMIHY BiJ IpEAMETHOTO, TIepeadavae iHTErpaIio pecypciB 3mictTy
Kypcy XiMil Ta IHIIMX NpeAMETIB Ha OCHOBI MPOBIIHUX COLIaTBbHO i OCOOMCTICHO 3HAYYIUX iJei, IO BTUTIOIOTHCS
B CydYacHid OCBITi: yMiHHS BYHTHCS, €KOJIOTiYHA TPAMOTHICTh 1 3JIOPOBHH CMOCIO JKHUTTS, colLialbHA Ta
TPOMaJITHChKA BiIIOBIIANBHICTD, 1HIMIATUBHICTS 1 IMiIIPUEMIIABICTb.

Jns peamizamii mmMx i€ BHOKPEMIICHO TaKi HACKPI3HI 3micmosi ninii: «Exonociuna 6esnexa i cmanuil
possumoky, «I pomadsHcoka gionosioanrvHicmvy, «300poe'ss i 6esnexay, «llionpuemausicme i pinancosa
2PAMOMHICbY.

HackpizHi 3MicTOBI JIiHIT TIOCTIIOBHO PO3KPUBAIOTECS Y TIPOIleCci HABYaHHS I BUXOBAaHHS YYHIB, € CIIUTEHUMH
JUISL BCIX TPEAMETIB 1 KOPEIOIOTHCS 3 KIIFOUOBUMH KOMIIETCHTHOCTSIMH.

3microBa niHisA «Ekonoziuna 6e3nexa i cmanuil po3eumok» peani3yeTbcs Ha 3pa3kax, L0 JAITh 3MOTY
YUYHEBi yCBITOMUTH NPUYMHHO-HACIIJKOBI 3B’SI3KM Yy HPUPOAI 1 i1 LNICHICTD; Ba)KIMBICTh CTAJIOro (KEpOBaHOTO)
PO3BHTKY KpaiHU JiIsi MaOyTHIX MOKOJNiHb. Taki 3pa3ku Hajiae Marepiaj npo J0O0yBaHHsS i 3aCTOCYBaHHS PEUYOBHH,
30epeKeHHsT MPUPOJHUX PECYpCiB — BOAM ¥ MOBITPs, pallioHAJbHE ¥ OIIAJAHE BUKOPHUCTAHHS IPHPOIHUX
BYTJIEBOJIHIB, KOJIOOOIT XIMiYHUX €IEMEHTIB i peY4OBHH TOMIO.

Pesynbprarom peanizariii 11i€i 3MicTOBOI JiHIi € He JuIne OOI3HAHICTh YYHS i3 €KOJIOTIYHUMH MPOoOJIeMaMH,
OB’ sI3aHUMHM 13 JOTPUMAHHSM YHUCTOTH BOJHW 1 MOBITPS, MPOIIECAMU TOPIHHS 1 JUXAaHHS, KUCIOTHUMH IOIIAMH,



CTIHKMMH OpTaHIYHUMH 3a0pyTHIOBAaYaMH, a i YCBIIOMJICHHS MOXJIMBOCTI PO3B’3yBaHHS IUX MPpobeM 3acobaMu
Ximil. YdeHp LiHy€ MPUPOIHI PECYPCH, Bl SKUX 3aJIEXKHUTHh HOTO 30POB’s, TO0OPOOYT, CTANHN PO3BUTOK KpaiHM;
YCBIJOMJIIOE HEOOXiJHICTh 30€peKeHHs YMCTOTH NOBKULISL, Oepe ydacTh y BiANOBIOHHMX 3ax0Jax; €KOJOTIYHO
BHBa)KEHO TTOBOJUTHCS Y TOBKIJLII.

CTaHOBIIEHHIO YyYHIB SK CBIJOMHX TPOMAJsH, TATPiOTiB YKpaiHHW, YIEHIB COILIyMy, MICIIEBOi TpOMajH,
HIKUIBHOTO KOJIEKTUBY Ma€ CHOPUSTH peajizallist 3MicToBoi JiHil «I pomadanceka eionogioansnicmsy. Ha ypokax
Ximii y4HI O3HAHOMIIOIOTBCSA 31 3100yTKaMH BITUM3HSHHX YYEHHX Ta IXHBOIO TPOMAJSHCHKOIO IO3HIIENO,
OIIIHIOIOTh PO3BUTOK BITYM3HSIHOTO BHPOOHHUIITBA HA OCHOBI JOCATHEHD XIMIYHOI HAyKH, HABYAIOTHCS MIPAIFOBATH B
KOMaH/li, BiIIIOBITAJIbHO CTAaBUTHCH JI0 3aBJJaHb, BU3HAYCHNX KOJIEKTHBOM, Ta PETEIIbHO BUKOHYBATH CBOIO YaCTHHY
poboTH. Y mo3aypouHHii yac A0ar0Th MPO YHCTOTY JOBKIJUISI CBOTO PErioHy, OepyTh MOCHIIBHY y4acTh y peanizaii
COIIaThHO 3HAYYIINX HABYAIHHHUX POCKTIB.

Pesynpraramu, 1m0 3acBiAYYIOTH TPOAYKTHUBHICTH peaimizamii 1iei JiHil, € YCBIJOMIIEHHS yYHSIMHU
BiJINIOBIaTIbHOCTI 3a pe3yJIbTaTH HaBYaHHS, SIKi MOXKYTh Y MaiiOyTHbOMY BIUIMHYTH Ha PO3BUTOK KpaiHW; CYMITIHHE
BUKOHAHHS 3aBJlaHb y KOMaHJi; BUPOOJIEHHS BJACHOTO CTaBJICHHS 0 BXKMBaHHS allKOTOJIIO; pallioOHaTbHEe
BUKOPHCTaHHS PEYOBHH; y4acTh y 3aXUCTI TOBKLIIA 1 30epekeHHi Horo /i cedbe Ta MallOyTHIX IMTOKOIiHb.

3microBa niHisA «300poe’'s i 6e3nexa» TOpKAeThCS BCiX 0€3 BHHATKY TEM MPOTrpaMH 3 XiMii, OCKUIbKA
BUKOPUCTAaHHS 3J00yTKIB XiMil YOpPOIOBX YChOI'O JKHTTS JIIOAMHUA TICHO TOB’S3aHO 31 3J0pOB’SIM 1
xKuTTE3a0e3nmeueHHsM. [locimoBHuT po3BUTOK I1i€T 3MICTOBOT JTiHIT Y 3MICTI KypCy J1a€ YIHSIM 3MOTY YCBiJJOMHUTH, 3
oJTHOTO OOKY, 3HAUYEHHS XiMil 1T OXOPOHH 370POB’s, a 3 1HIIIOTO — MOXKIIMBY IIKOJY MPOJYKTIB Cy4acHOI XiMi4HOT
TEXHOJIOTT Y pa3i HEeHAJIEXKHOTO BUKOPUCTaHHS iX.

VY pesynbraTi peanizamii miei 3MicToOBOI JIiHII y4eHb 0€33aCTEPEKHO HOTPHUMYETHCS HpPaBMWII OE3MEe4HOr0
MTOBOJKEHHS 3 PEUYOBHHAMH 1 MaTepiasiaMu B naboparopii, moOyTi i AoBKiTi; 00i3HaHWH i3 3aX0MaMu O€3IeKH i
yac peakiiii TOpiHHS, MApKOBaHHIM HEOE3MEYHUX PEUOBHH; YCBIIOMIIIOE 3AJICXKHICTh 3I0POB’S Bil YMCTOTH BOJH,
MOBITPSI, CKJIaJy XapuoOBHX IMPOJYKTiB, 3ryOHY JI0O aJKOTOJI0 Ha OPraHi3M IOJHHU; JOTPHUMYETHCS 3J0POBOTO
CIOCO0Y JKUTTSL.

3microBa niHis «ITionpuemausicme i pinancosa zpamomuicmo) HAIIIOE YYHIB Ha MOOLTI3aIil0 3HAHb,
MPaKTUYHOTO JIOCBiJy 1 I[IHHICHMX YCTAHOBOK y CHTYAIlisiX BHOOPY 1 MPUHHATTS pillleHb. Y HaBUaHHI XiMil Taki
cUTyalii CTBOPIOIOTbCA MiJ 4Yac IUIAHYBAaHHS CaMOOCBITHBOI HaBUAJIbHOI [IiSUIBHOCTI, TPyHOBOi HaBYaJbHOI,



eKCIIEPUMEHTAJIbHOI pOOOTH, BHUKOHAHHSA HABUAJIBHUX TIIPOCKTIB 1 TIPE3CHTYBAHHSA iX, PO3B’SI3yBaHHI
PO3paxyHKOBUX 1 KOHTEKCTHHX 3a/1a4, BHPOOJIECHHS BIACHOT MOZEI TIOBEAIHKH! Y JOBKIJITI.

Po3kputTs 3MicTOBOI JiHIT MOTpeOye MO3UTUBHUX 3pa3KiB i3 iCTOpii XiMii, JiSUTBHOCTI BUCHHUX 1 MiATIPHEMIIIB Y
ramy3i Ximii, exoJorii, ¢apMaKoIorii, 0 3aCBiAYYIOTh MOXKJIMBICTH PO3B’SI3yBaHHS HE JIUINE TEOPETHUIHHX, a i
MIPaKTHYHUX MPOOIIEM XiMil 1 XIMITHOTO BUPOOHHUIITBA.

VY pesynbTaTi peanizaunii miei 3MicTOBOI JMiHii y4€Hb YCBiJOMIIIOE BayKINBICTh BUBUCHHS XiMii; OI[IHIOE YCIIiXH,
JOCSITHYTI CyYacHHM CYCHUIBCTBOM Yy XIMIuHIM Haymi, po3poOieHHi cmoco0iB moOyBaHHS, mepepoOku i
3aCTOCYBaHHS PEUOBHH SIK Taki, IO 3ajekaTh BiJ 3HaHb, YMiHb, IHIIIATUBH 1 MiANPHEMIUBOCTI OKpPEMHUX
ocoOmcTOCTeH 1 TPYN OMHOAYMIIB; TEPEHOCUTHh Il CTABIEHHS HA Pi3HI BUIW CBOEl HABYANBHOI MisIIBHOCTI,
MOBO/IKEHHS Y IOBKIJLI; CBiIOMO 00Mpae HAaNpsIM HABYAHHS Y CTAPIIii KO, BUXO/SYN 3 BIACHUX MOKIHMBOCTEH.

Peamizaris Hackpi3HHMX 3MICTOBUX JiHI He mependadae Oynb-KOTO PpO3MIMPEHHS YW MOTJIHOIECHHS
HaBYAILHOTO MaTepiany, aje moTrpeOye MOCWICHHS yBarum 1O TEeBHUX Woro acrekTiB. lIpoBimmi imei, Ha sSKkux
TPYHTYIOTBCS HACKPi3HI 3MICTOBI JiHii, BTUIIOIOTHCS B HABYaHHI XiMii SIK y TEOPETUYHOMY 3MICTi KypCy, TaK i B
CKCIIEPUMEHTANIbHIN MisUTbHOCTI YUHIB, IMiJ] Yac pO3B’s3yBaHHs 3a]1a4 i 3aBJlaHb 3 PEAIbHUMU JTAHUMH; BUKOHAHHS
MDKIPEIMETHHX HABYANBHUX IMPOEKTIB, pOOOTH 3 PI3HUMHU pKepernaMy iH(QopMallii; B M03aypOdyHHA Yac BOHHU
peari3yroThes MMiJ] Yac TeMaTHYHHUX TH)KHIB, YUacTi B perioHalIbHUX, BCEYKPATHCHKUX Ta MIKHAPOJHUX KOHKypcax
(y TOMy YHCITi IMCTAHIIHHUX).

Y HaBuasbHil mporpami 3 Ximil Hackpi3Hi 3MICTOBi JIiHil BUHECEHO B OKpeMy pyOpuKky. Y Hill 3a3HaueHO
MHUTaHHS, 10 Jal0Th 3MOTY BiIMOBIAHO CIIPSIMYBATH 3MICT KOXHOI TEMH.

Ha 3aBepiieHHs HaB4aHH XiMil B OCHOBHIH IIKOJII y4EHb Ma€ 3aCBOITH MPOBiJHI i7iel XIMIYHOT HaAYKH, IHHICHI
YCTaHOBKH 1 MaTH JIOCBiJ iX 3aCTOCYBaHHS y BJIACHIN JiSUTBHOCTI, IO B CYKYITHOCTI 3a0e3redye 0a30By MiArOTOBKY
3 TpeaMeTa 1 CTBOPIOE MiAIPYHTS IS MOAANBIIOTO HABYAHHSA XiMii y cTapmiiii mkou, colfiamizamii i TBOpYOi
camopealtizaiiii 0cCOOMCTOCTI.

3MicT Kypcy XiMil OCHOBHOI HIKOJIM 30epirae mepeBipeHe yacoM 0a3o0Be sApo, HEOOXiIHE IS OCBIYCHOCTI M
PO3BHUTKY Y4HS; PO3KPHBA€E 3arajbHOKYJIbTYPHHUH, T'YMaHICTUUHHH XapakTep NPUPOJHHUYO-HAYKOBHX 3HAHB;
IPYHTYETHCSI HA MPOBITHUX CBITOMIISJTHUX 1JIESIX MPUPOJIO3HABCTBA, SIK OT:

* [Mi3HABAHICTh MATEPiabHOTO CBITY;

* TUCKPETHICTh MaTepii;



* iepapXis piBHIB CTPYKTYPHOI OpraHizamii Marepii;

* MaTepiajibHa €THICTH CBITY;

* IPUYMHHO-HACTIIKOBI 3B'I3KM Y TIPUPOIi;

* 3Ha4YCHHS NPUPOJHUYMX HAYK [UIA PO3B'SI3yBaHHS MPOOJIEM CTaJIOrO PO3BUTKY JIFOJCTBA.

kinpHu# Kypc XiMii moOymoBaHO 32 KOHIEHTPUYHAM IpHHIMNOM. Ha meprmomy KOHIEHTpi (B OCHOBHIM
LIKOJI1) BUBYA€THCSI MiHIMAILHUMA 3a 00cATOM, aje (YHKIIOHAIBHO LiTiCHUH 0a30BHid Kypc Ximii, ZJOCTaTHIH 1uis
MOJANBIIOT OCBITH 1 CaMOOCBITH Y4HiB. 3MICT Opyroro KOHIEHTpPY (CTapmia IIKOJa) 3ajJeXHUThb BiJ Mpogiiro
HaBYaHHA, OOPAHOTO YIHEM.

IIporpama oOCHOBHOI MIKONM peaji3ye 3MICTOBI JiHIT XIMIYHOTO KOMIIOHEHTa OCBITHBOI ramysi
«[Ipupono3HaBCTBOY: XIMIYHHH €IIEMEHT, pEUOBHHA, XiMi4HA peaKIis, METOAN HAYKOBOTO Mi3HAHHS B XiMil, XiMis B
KUTTI CYCIIIBCTBA. 3MICT TPOTpaMH CTPYKTYpOBaHO 3 ypaxyBaHHSIM BIKOBHX OCOOJNMBOCTEH Y4YHIB i dacy,
BiJJBEICHOTO Ha BUBUEHHSI IIPEIMETA.

B OCHOBHIif ITKOJII XIMiIO0 BUBYAIOTh 32 TUIIOBMM HAaBYAJIBHUM ILJIAHOM 3 TAKUM PO3MOAUIOM roauH: 7 ki — 1,5
rof., 8, 9 K. — 2 roj. Ha THKIAeHb. OO0paHO TaKy MOCIIJOBHICTh BUKJIAICHHS HABYAIBHOTO MaTepiaiy:

7 kaac. Bemyn. Tema 1. [louamxosi ximiuni nonwsasmms. Tema 2. Kucens. Tema 3. Booa.

8 kmac. Tema 1. Bydosea amoma. Ilepioouunuii 3axon i nepioouuna cucmema ximiunux eaemenmis. Tema 2.
Ximiunuil 36’30k i 6yooea peuosunu. Tema 3. Kinvkicmo peuosunu, po3paxyuku 3a ximiunumu popmynamu. Tema 4.
OcHo6HI KNacu Heop2aHiYHUX CROJIYK.

9 knac. Tema 1. Pozuunu. Tema 2. Ximiuni peaxyii. Tema 3. [louamrogi nonamms npo Op2aHiyHi CHOJYKU.
Tema 4. Ponv ximii 6 ocummi cycninbcmea..

Y 7 knaci Ha piBHI CKJIaJy PEYOBUHHM TpUBa€ (HOPMYBAaHHS OCHOBHUX XIMIYHMX IOHATH (2TOM, MOJIEKYIa,
XIMIYHHAN eNeMEeHT, TPOCTi ¥ CKIIaJHI PEYOBUHHM), pO3IOYaTe y MPUPOJO3HABYMX Kypcax 1-5 KiaciB; pOpMYyOTHCS
HOBI TOHATTA (XiMiuHa (hopMyIa, BaJeHTHICTh, XiMiuHa peakilis). CXeMu XiMIUYHMX peakiii 1 XiMiuHi piBHSIHHS
PO3TIIAIAIOTECS. Ha OCHOBI 3aKOHY 30epekeHHs macu peuoBuH. O3HaiiomiieHHS (B 3arajibHOMY) i3 MEpPiOUYHOI0
CHCTEMOIO XIMIYHHMX €JIEMEHTIB Iepea0ayeHo MporpaMor0 3ajyid TOro, W00 Y4YHI Majdl 3MOTY BCTAHOBUTH
B32€MO3B’ 130K MK PO3TaIllyBaHHSM €JIEMEHTIB Y MepioJMUHIi cucTeMi Ta IXHhOIO BaJICHTHICTIO, BAKOPUCTOBYBATH
1H(pOpMaITiIo, IKY MICTUTh NIEPiOJIMYHA CUCTEMA, ITPO BiIHOCHI ATOMHI MAacH XiMIYHUX €JIEMEHTIB.

JlesKi BMacTHBOCTI MPOCTHX 1 CKIaJHUX PEUOBUH PO3IILAIOTHCS HA MPHUKIIAAaX KUCHIO 1 BOJM B HACTYITHUX



IBOX TeMmax. Po3rmsmaroTbes Tporiecd JoOyBaHHS KHCHIO; Ha OCHOBI XIMIYHUX BJIACTHBOCTEH KHCHIO BBOJIUTHCS
MOHSTTS PO PEAKIiI0 CIIOMYUYSHHS T4 OKCH/IA METAJIYHNX 1 HEMETAJIYHUX €JIEMEHTIB.

BuB4eHHS XiMIYHMX BJIACTMBOCTEH BOJOM [a€ 3MOTY PpO3TJSHYTH B3a€MOJII0 OKCHIIB 3 BOJOIO Ta
O3HAMOMUTHCS 3 KHCIOTaMH i ocHOBamH. Lle 3abe3meuye miHiManbHy (hakToNOTiuHYy 0a3y Mpo CHOMYKH XiIMITHHX
€JIEMEHTIB 1 IXHI BJaCTUBOCTI JUIA MTONATBIIOTO BUBUEHHS MEPIOTMIHOTO 3aKOHY 1 XIMIYHOTO 3B’S3Ky y 8 KIaci.

Ha npomy erani HaBuaHHs Ximii TpuBae (GopMyBaHHS HMOHSTTS PO PO3YMH Ta HOTO KOMIOHEHTH, MAacOBY
YacTKy PO3YMHEHOI pedyoBHHM (IPOMEACBTUYHI 3HAHHS HAJaBajlWCh Ha YpOKax MNPHPOJO3HABCTBA). YUHI
HAaBYAIOTHCS BHUTOTOBJSITH PO3YMHH, pPO3B’SI3yBaTH 3a7adi Ha OOYMCIEHHA KUTBKICHOTO CKIIaAy pPO3YHHY,
BU3HAYEHHs MAaCOBOI YaCTKU PO3UYMHEHOI PEUOBHHH, 00’ €My 1 MacH BOJIH IS 1Or0 BUTOTOBJICHHSI.

VY 8 kJ1aci Ha OYaTOK BHHECEHO TEOPETHYHMN Martepiaji mpo OyIOBY aroma, NEpioJUYHUI 3aKOH, XiMIYHUHA
3B 30K 1 OyJOBY pedoBrH. BuB4ueHHs OyIoBH aTOMa Ja€ 3MOTY MOSICHATH MPUYHHY SIBUINA TEPiOAUIHOCTI 3MIHI
BIIACTHBOCTEH XIMIYHHX €JEeMEHTIB 1 IXHIX CIIONYyK, PO3KPUTH Ha BHUIIOMY TEOPETHYHOMY piBHI TOHSATTS
BaJICHTHOCTI €JIEMEHTIB y XIMIYHUX CHONyKaX, 3°sCyBaTH CIEKTPOHHY MPUPOAY KOBaJICHTHOTO Ta HOHHOTO
XIMIYHUX 3B’ SI3KiB.

VY nactynHii Temi «KinpKicTe pedoBuHU. Po3paxyHKH 3a XiMI9YHUMEU QopMmyramMm» (GpOPMYEThCS MOHATTS PO
KUIBKICTh PEUOBMHHM Ta OJMHUIIO ii BUMIPIOBAHHS — MOJIb. YYHI BUAThCS OOYMCIIIOBATH MOJIAPHY Macy, BiAHOCHY
TYCTHHY Ta3iB. AOCTpakTHI MOHATTS MPO aTOMU i MOJEKyJIH HaOyBalOTh pealbHUX KUIbKICHUX XapaKTePUCTUK.
3acBO€HHS 3HaHb 3 TEMH JIOTIOMOXKE YYHSM 3PO3YMITH KUIBKICHI BIIHOLICHHS MIDK PEYOBMHAMU B XIMIUHHX
peakuisx (mo0upaHHs Koe(ili€HTIB) i MOJIETTIUTH KUTbKICHI PO3paXyHKH 32 XIMIYHUMH PiBHIHHIMI.

Hani BuBuaerbcss Tema «OCHOBHI KIIACH HEOPTaHIYHUX CHONYK», SKa Ma€ IMEepPeBaXKHO (HaKTOIOTIYHUN
XapakTep, aje 3 aKLUEHTOM Ha B3a€MO3B’SI3KYy CKJIaly, BIIaCTUBOCTEH, 3aCTOCYBaHHS PEUOBMH 1 iXHBOTO
€KOJIOT1YHOT0 BIUIMBY. 3a TAaKoi MOCIiZOBHOCTI TEM BUBYEHHS HEOPTaHIYHUX PEUOBHH HUHI HA0YyBa€ TEOPETUYHOTO
MiATPYHTS, SIKE CTAHOBJIATH NIEPiOJUYHIIA 3aKOH, Oy/I0Ba PEUOBHH, KUJIbKICHI BiIHOIICHHS B XiMii. XIMIYHUI cKiaf i
BJIACTUBOCTI PEYOBHH JIOT'IYHO TIOB’SI3YIOTHCS 3 PO3MIMICHHSIM XIMIYHUX €JIEMEHTIB y TEepioJIMYHIlA cucTeMi, a B
NPaKTUYHIA YacTHHI NPOrpaMd € 3MOra IMOCTYHOBO MEPEeUTH BiJl MPOCTUX A0 CKIAAHIIIMX XIMIYHHUX peakuid i
PO3paxyHKOBHUX 3a/1a4.

Ilepma Tema 9 kJacy mpucBSYeHa IUCIEPCHUM CHCTEMaM, KOJIOIMHUM i ICTHHHUM po34MHaM. Po3rismaeTscs
OynoBa MOJIEKYJIH BOJM, il BIACTHUBOCTI IMOSICHIOIOTHCS 13 3aJdy4EHHSIM MOHATTS MpPO BOAHEBUH 3B’s30K. Bojani



pPO3YMHHU KHCJIOT, OCHOB 1 COJied Ta peakiii Mi>K HAMH BUBYAIOTHCA 3 TOTJISAY CICKTPONITHYHOI TUCOINiallii.
BBomuthcst morsTTS ipo pH po3unHy, 3Bakaroun Ha BaXKIMBICTh BU3HAYEHHS SIKOCTI Xap4oBOi Ta 1HIIOI MPOYKIIii.

Hactynna Tema Mae y3aranbHIOBaNbHUE XapakTep MO0 IIe OJHi€l rpynu 00’ €KTiB XiMiYHO HAYKH — XIMIYHUX
peakiiii. @opMyBaHHS FOTO KIFOYOBOTO MOHATTS XiMil BiMOyBa€ThCs Ha SKICHO HOBOMY PiBHI 3aBISIKHM PO3BHUTKY
MMOYATKOBUX YABJIEHDb IMPO XIMIYHY PEaKIlii0 Ta MOXKIHUBOCTI 3aIy9HTH TMOMEPEIHbO HAOYTI 3HAHHS MPO peakii 3a
y4acTio HeopraHiuHux pe4oBHH. [1ig yac BUBYEHHS OKMCHO-BIIHOBHUX PEAKLil PO3TISAAETHCS HOHSITTS PO CTYIIHB
OKHMCHEHHS Ta MpaBuiia Horo BU3HAYCHHS Y CIIONyKax.

Opraniydi CHOJIYKH BUBYAIOTHCSA Ha PIBHI MOJIEKYJISAPHOTO CKJIaTy; JJIS BYTJIEBOJHIB, CIIMPTIB i €TaHOBOL
KHCIIOTH Tiepen0a4eHo TaKoXX CKIaJaHHSA CTPYKTYpHHX (opmyn. XiMidHI BIACTHBOCTI PO3TISAAAIOTHECI B
00MEXEHOMY 00CsI3i: peakilii TOpiHHS JJIs BYIJICBOJHIB 1 CIHMPTIB; 3aMIilllEHHS 3 XJOPOM — JUIS HACUYCHHX
BYTJIEBO/IHIB; IPUEIHAHHS BOIHIO 1 OpOMY — TSI HEHACHYEHHX BYTJICBOIHIB; peakilii eTAaHOBOI KUCIIOTH HABOIATHCS
B TOPiBHAHHI 11 3 HEOpPraHIYHUMHU KUCIOTaMH. [IOHATTS PO TOMOJIOTII0 PO3TISAAETHCS HA MPHUKIAll TOMOJOTIB
MeTaHy. [3omepisi, mpaBuia yTBOPEHHS Ha3B OPraHiYHUX CIIONYK HE BUBYAIOTHCS.

3aKI04YHy TeMy OCHOBHOI IIKOIU «PoJb XiMii y JKHTTI CyCHiNBCTBA» MPUCBIYEHO KIOYOBUM CBITOTIISAHUM
MMUTaHHSIM XiMii OCHOBHOI IIKOJH MPO 0araTOMaHITHICTh 1 B3a€MO3B’SI3KA PEUOBHH, PO3TIAAAETHCS MiCIe XiMii
cepell HayK IpO TPUPOIY, 1 3HAUCHHS JJIsi PO3YMiHHS HAayKOBOI KAapTHHHU CBITY, POJb XIMIYHOI HayKd i
BUPOOHUIITBA /15 320€3MeUeHHS CTaJloro PO3BUTKY JIFOACTBA.

BuBuenns ximii y 8 # 9 kiacax po3IOYMHAETHCSA KiTbKarOAMHHUM TOBTOPEHHSM 0a3oBuX Bimomocted. lle
MTOBTOPEHHS BaXKJIMBE, OCKUTLKH aKTyalli3ye 3HAHHS yYHIB, 30epeKeHi y TOBTOTPUBAIH 1aM’sITi.

OTxe, B OCHOBHIH IIIKOJII JTAFOTHCS BIIOMOCTI 3 PO3/IIB 3araibHOi, HEOPTaHIUHOI Ta opraHiyHoi Ximii. Takuii
3MICT Kypcy Ximii 3a0e3neuye HOro BiJHOCHY 3aBEpIUEHICTb. 3 OAHOr0 OOKy, BiH J1a€ OCHOBH XIMIUYHUX 3HaHb,
HEOOXiZHI Ul MOBCSAKICHHOTO XHUTTS, 3arajlbHOKYJIBTYPHOI MiArOTOBKH, MOJAIBIIOTO OCOOHMCTICHOTO PO3BHUTKY
THX IIKOJISIPIB, SIKI HE TUIAHYIOTH 37100yBaTh nipodecii, OB’ s13aHi 3 XiMi€r0. 3 iHIIOro OOKY, el Kype € MiIIPyHTIM
JUISL TIPOJTOBXKEHHS XIMIYHOI OCBITH BUITYCKHHKIB OCHOBHOI IIIKOJIH SIK Y CTAPIIiH IIKOJI, TaK 1 B IHIINX HABYAILHUX
3aKJaaax.

Kpim TpamuiiifHuX MUTaHb, MO CTOCYIOTHCS XIMIYHUX €JIEMEHTIB, PEYOBUH 1 peaKIliid, yBara MpuIUIIeThCs
BUCBITJICHHIO METOJIIB HAyKOBOIO IMI3HAHHS B XiMil, pOJIi CIIOCTEPEKEHHS i €KCIIEPUMEHTY. 3MICT MaTepialy Mmae
YiTKe CIpAMYBaHHS Ha 30€peXeHHS JOBKULISA 1 30pOB’s JIOAWHH 3aBISKU yBa3i [0 MpobOjeM YMCTOTH MOBITPS i



BOJM, BHUBUEHHIO O10JIOTIYHOI POJIi KHCHIO, O30HY, BOIH, PO3YMHIB, OKHCHO-BIIHOBHHUX PEAKIli, OCHOBHHX
HEOPTaHIYHUX 1 OPTaHIYHUX PEYOBUH, 3TyOHOT JIii aIKOTOJIIO.

BuByennst xiMii morpe0ye pamioHaTBHOTO 3aCTOCYBAaHHA CHOCOOIB i, MeToaiB i 3aco0iB HaBYaHHA.
Opranizarii HaBuaHHS XiMil CIIPUATAME BHKOPHCTAHHS IEPEBIPEHUX MIKUTBHOIO MPAKTHKOI TPYMOBOI poOOTH,
IpoOJeMHOr0 HaBYaHHSA, AWAAKTUYHUX IrOp, TPEHIHIOBUX 3aHSITHh TOIIO. Y CYyYaCHMX YMOBaxX Ba)KJIMBUM
METOAMYHUM OPIEHTUPOM € (popMyBaHHS B y4YHIB yMiHHS BUMTHCH 1 HOTO pealizalisi B CaMOCTIHHIA HaBUAIbHIN
nistmeHOCTI. [IpiopuTeTHNM BUOIp METOAMKY HABYaHHS HAJICKHUThH YUUTEICBI.

BaxnuBum mxepenoM 3HaHb, 3ac000M (HhOpMyBaHHS €KCIIEPUMEHTAIBHAX YMIiHb 1 JOCHITHUIBKAX HABUYOK,
CTBOpPEHHSI TPOOJEMHUX CHUTYallid, PO3BUTKY MHCIICHHS, CIOCTEPEXINBOCTI Ta IOMHUTIUBOCTI € XiMidHMIA
eKCIePUMEHT i POo3B’si3yBaHHs 3a1a4. ToMy B IpOrpaMi 10 KOXKHOT TEMH BKa3aHO BHIHM XIMIYHOTO €KCIIEPUMEHTY
W THIIM PO3pPaxyHKOBHX 33Ja4, a TaKOX Iepen0dadeHo IOCIiH, sIKi MOJKHA BUKOHYBAaTH B JIOMAITHIX YMOBAax ITiJ
HarJIs1IoM OaThKiB.

Buxoasun 3 MoxJIMBOCTel KaOiHeTy Ximii Ta Oepy4d 10 yBaru TOKCHYHICTh PEYOBWH 1 MpaBuiia Oe3IeKw,
YUYUTENb Ha CBil PO3CYJ MOXKE JIOTIOBHUTH XiMIYHUH €KCTIEPUMEHT, SIK AEMOHCTPAIIIfHUH, TaK 1 Ta00paTOpHHIA.

®DopMyBaHHIO KOMIIETEHTHOCTEW yUYHIB CIpHUsi€ BUKOHAHHA HIMH HABYAJBHUX MPOEKTIB, OPIEHTOBHI TEMHU
akux (JU1st BUOOPY) HaBeJIeHO B OKpeMill pyOpHIli mporpaMu. YUuTesb 1 Y4HI MOXKYTh MPONOHYBATH 1 BIACHI TEMH.
[IpoexTr poO3poOISIOTECS YUHSAMH 1HAMBIAYanbHO ab0 B Tpylax, yU4uTellb MOXKE HaJaBaTH KOHCYJBTAIIO MIO/O0
IUTaHYBaHHs, BHU3HAYEHHS METH, 3aBJaHb 1 METOOUKH JOCII/DKCHHS, MOIIYKY iH(popMaLii, KOOPAMHYBATH XiJ
BUKOHAHHS NMpoekTy. [IpoekTHa poboTa MoXe OyTH TEOPETUUHOIO0 a00 EKCIIEPUMEHTAIBHO0. TpUBaiCTh MPOEKTY —
pi3Ha: Bif ypoKy (MiHI-IPOEKT), KUIBKOX [HIB (KOPOTKOTEPMIHOBHI MPOEKT) 10 POKY (JOBrOTEPMiHOBHI).
Pesynprat nmOCHiKEHb YYHI TPEACTaBIAIOTH Yy (QOpMi MyIbTUMEAIHHOT mpe3eHTamii, gomoBimi (y pasi
HEOOXITHOCTI — 3 IEMOHCTPAII€I0 XIMIYHHUX JOCIHIJIB), MOJIEINI, KOJEKIii, OyKJIeTy, ra3eTH, CTATUCTHYHOTO 3BITY,
TEMATUYHOTO MAacOBOTO 3aX0Jy, HaykoBoro pedepary (i3 3a3HAYEHHSM aKTyaJbHOCTI TEMH, HOBU3HH 1
MPAKTUYHOTO 3HAYCHHS PE3YJbTATIB JOCHTIKCHHs, BHCHOBKIB) Tomio. [Ipe3eHTalliss # oOroBopeHHs (3aXHUCT)
MPOEKTIB BiAOyBa€eTbCcA Ha CIENiajbHO BiJBeleHOMY ypoui abo miJx yac ypoKy 3 MeBHOi TeMHu. PoboTa xoxHOro
BHUKOHABIISI IIPOCKTY OIIHIOETHCS 32 IOTO BHECKOM, 1HJIUBITyallbHO.

Y1poloBK poKy Y4eHb BUKOHYE OJIMH HABUAILHUI MPOEKT (1HIUBIIyanbHuN 200 IrpynoBwHii) i3 npeamera.



EdekTuBHICTE OCBITHBOTO TMPOIECY MOXKHA ITiBHIMUTH 3aBASKHA 3aCTOCYBAaHHIO CydacHUX iHgopmaniiiHo-
KOMYHiKaniifHUX TexXHoJIOTil. BoHM cnpusioTh akTHBi3allii Mi3HABAIBHOI MISUTPHOCTI YYHIB, PO3BHTKY IXHBOI
CaMOCTIHHOCTI B ONAaHyBaHHI 3HaHb, (OPMYBAHHIO KIIOYOBHUX KOMIIETEHTHOCTEH, MOCHICHHIO TO3UTHBHOI
MOTHBaIii HaBYaHHA. ENeKTpoHHI OCBITHI pecypcy NaloTh 3MOTY YHAOUHUTH HaBYAIBHUH 3MICT, 30KpeMa TOH, 110
CTOCY€THCSI BHYTPIIIHBOI OyJOBH PEUOBHH UM XIMIYHHX IPOLECIB, HEIOCTYITHUX JUIsI CIIOCTEPEKEHHS B YMOBax
HIKIIBHOT JTabopaTopii.

[TocuneHHIO MPaKTUYHOI CIPSIMOBAHOCTI XIMIYHMX 3HAaHb CIIPUATUME MPOBEICHHS TEMAaTHYHUX HABYAIBHHX
eKcKypciid. 3a3HaveHi y mporpaMi 00’€KTH eKCKYpCiii € OpI€EHTOBHHUMH, YYHTETh MOKE BH3HAUaTH iX Ha CBIiil
PO3CyI, BpaXOBYIOUH MICIIEBI YMOBH, MOKIIMBOCTI i OOCTaBHHU.

VY mporpaMi He 3a3Hau€HO PO3MOAUT TOAMH 32 TeMaMH. 3apaadl JIOCATHEHHS 3aIUIaHOBAaHMX Pe3yJbTaTiB
HAaBYaHHS YYUTENIb Ma€ MPaBO CAMOCTIMHO BH3HAYaTH 4ac, HEOOXIIHWH /IS BUBUCHHS TE€M, 3BaXKalOUH Ha YMOBHU
(yHKITIOHYBaHHS HABYAJBHOTO 3aKIaay i HABYAIbHI MOMJIHMBOCTI YYHIB. YUHUTENh TaKOXX MOXKE OOIPYHTOBAHO
3MIHIOBAaTH MOPSIOK BHBYCHHS TEM 1 OKpEMHX IMMUTaHb Y MeEXax OJHOro kimacy. IlepeHeceHHS BUBUEHHS TeM i3
OJTHOTO KJIACY /IO 1HIIOTO HE JI03BOJISETHCS.



7 kaac
51 roa, 1,5 roa Ha THXKIEHb

QuikyBaHi pe3yabTaTn
HABYAJILHO-MI3HABAJILHOI Tl ILHOCTI

3MicT HaBYAJILHOTO MaTepiaay

IIpakTH4HA YacTHHA

Beryn

Y4ennb/yuyennus

3HAHHEBMII KOMIIOHEHT

Hazueae 1a00PATOPHUI MOCY]] i OCHOBHE
oOJaiHaHHS KaOiHeTy XiMil;

3Hac i po3ymie TIpaBWIIa TIOBEIIHKU y4YHIB
y xiMmiyHOMy KaOiHEeTI Ta TIpaBHia
Oe3nekn mig  yac  pobotm 3
J1Ta00PAaTOPHUM TIOCYJIOM 1 0OJIaJIHAHHSIM
KaOiHeTy Ximii,

NOACHIOE TIPU3HAYCHHS J1a0OPaTOPHOTO
Mocyay Ta 00JaJIHaHHs KaOIHETY XiMil.
JlistibHiCHHHA KOMIIOHEHT

6uUKOHyec  Haumpoctim — maboparopHi
orepariii 3 BUKOPUCTAHHSIM O00JIaJHAHHS
KaOiHEeTy XiMii 32 BKa3iBKOIO BUUTEIIS;
00OMPUMYEMbCA NpaBWI  MOBEIIHKH
VUHIB y XiMiYHOMY KaOiHeTi Ta mpaBHII
Oe3nexu mig  wac  pobotm 3
7a00paTOpHUM IMOCYIOM Ta 00JIaJHAHHAM
KaOiHeTy XiMii.

HinHicHN KOMIOHEHT

GUCTIOGTIIOE CYOMCEHHA TIPO 3aCTOCYBAHHS
XIMIYHMX 3HaHb Ta icTOpilo iXHBOrO

XiMisi — MOpUPOAHMYA HayKa.
PedyoBunu Ta iX mepeTBOpeHHS Y
HABKOJIMIITHFOMY CBITi.

Kopotki BigomocTi 3 icTopii
ximii. [IpaBuia moBeniHKH y4HIB
y XiMivHOMY KaOiHeTi.

OzHalfomIeHHS 3
Ja00pPaTOPHUM  MOCYJIOM  Ta
obnamHaHHAM KaOiHETy XiMii,
MapKOBaHHIM HeOe3MmeyHuX
pedoBuH. IlpaBuna Oe3mneku mia
yac pobotu 3 abopaTOpHUM
nocyioM  Ta  OOJIaJHaHHIM
KaOiHeTy XiMii.

JemMoHcTpanii
1. B3aemomis  xap4oBoi  comu
(matpiii rimporeHkapOoHaTy) 3
OLITOM (BogHUM PO34MHOM
€TaHOBOI KHUCJIOTH).

2. 3minHa 3a0apBIICHHS TPUPOTHUX
IHAMKATOpIB Yy  CepedoBHIII
MOoOYTOBHX XIMIKATiB i XapyoBUX
MPOIYKTIB.

JlaGopaTopHi gochaiau

1. locnipkeHHs OyI0BU TOIyM’sl.
2. O3HallOMJICHHS 3 MAapPKOBaHHIM
HeOe3MeuHnX pEedOBUH (Ha
MPUKIIa/i TOOYTOBUX XiIMIiKaTiB).
IIpakTu4Hi podoTn

1. llpuiiomu HOBOKEHHS 3

J1a00pPaTOPHUM MOCYIOM,
MITATHBOM i HarpiBHUMHU
NpUIIAIAMH. BukonanHs
HANMPOCTIMIX nmabopaTopHUX
ormepartii.

HapuanbHi npoekTn

1. XiMiyHi PEYOBHMHHM  HABKOJO




PO3BHUTKY;  HOIUIBHICTE  MapKOBaHHS
HeOE3MeUYHNUX PEYOBUH, SKI BXOAATH JO
CKJIaJy XapuOBHX MPOJYKTIiB i HOOYTOBUX
XIMIKaTiB;

pooums eucHoeKu T1IOA0 OE3METHOTO
BUKOPHCTaHHS PEUOBHH, 3 YPaxyBaHHSIM
iXHBROTO MapKOBAHHS;

yCei0oMI0€ TIPaBO HAa BIACHWIA BUOIp i
MPUAHATTS PIMICHHSL.

Hac.
2. IcropryHe 3HaYCHHS BOTHIO.

Hackpizni 3micmosi ninii

300poé s i besnexa. I pomadsincvka sionosioanshicms. Exonoeiuna 6e3nexa i cmanuil po36umox.
[IpaBuna noBeaiHKM y4HIB y XiMidHOMY KaOiHeTi. O3HailOMJIEHHS 3 MapKOBaHHAM HEOE3MeUHUX PEUOBHH.

Tema 1. IlouaTkoBi XiMiuHi MOHATTHA

Y4enb/y4yennus

3HAHHEBHIT KOMIIOHEHT

Hazueae XiMivHI eeMeHTH (He MeHie 20-
TH) 32 Cy4aCHOIO HaAyKOBOKO YKPaiHCHKOIO
HOMEHKJIaTypOIO, 3alHCy€ iXHI CUMBOJIH;
HaWMONIMpEeHINN XiMiYHI €JIeMEeHTH B
PUPOJII;

HAEOOUMb NPUKIAOU TIPOCTUX 1 CKJIaIHUX
PEYOBUH, XIMIYHUX SBUI Yy MPUPOMAL Ta

noOyTi;
ROACHIOE  3MICT  XIMIYHUX  (QOpMYyI,
CYTHICTh 3aKOHY 30CpeKeHHS Macu

PEYOBHH, PiBHSHb XIMIYHUX PEaKLii.
JissabHicHUIT KOMIIOHEHT

po3pi3use  Di3MYHI  Tia, PEYOBHHH,

®izuyni  Tima.  Martepianm.
PeuoBunu. Monekynu. ATomu.

Sk  BUBYAIOTH  PEUYOBHHHU.
CriocTepe)XxeHHs i1 eKCTIEpUMEHT Y
XiMmil. ®di3nyni BIIACTHBOCTI
pedoBuH. Yucti pedyoBMHH 1
cyminti (OHOPIIHI, HEOTHOPIIHI).
Criocobu po3aisieHHs cyMiei.

XiMiyHI eIeMeHTH, TXH1 Ha3BH 1
cuMBOH. [loMMpeHicTh XiMIYHUX
€JIEMEHTIB y MPHUPOII.
Osnaitomsiennst 3 IlepiogumuHoro
CHCTEMOIO XIMIYHHX €JICMCHTIB.

Maca atoma. ATOMHA OJUHHIIS
Macu. BimHocHi aroMHI Macu

Po3paxynkosi 3axaui

1. OGuuciaeHus BIHOCHOT
MOJICKYJISIPHOT Macu PEYOBUHHM 32
il hopmyrnoto.

2. O0yuciieHHd MacoBOI YacTKH
€JIeMEHTa B CKJIAJHIl pEYOBHHI.

3. O0uncIeHHs Macu eJIeMEHTa B
CKJIQJIHIM  PEYoOBHHI 3a HOro
MAacCOBOI0 YacCTKOIO.
JemMoHcTpanii

3. [lepiognuHa crcTeMa XiMIYHHX
€JIEMEHTIB.

4. 3pa3Kku MeTaliB i HEMETAIIB.

5. locmia, 1m0 1TIOCTpYe 3aKOH
30epeKeHHs]  Mach  PEYOBHH




MaTepiaad, (i3MYHI Ta XIMiYHI SBUIIA,
(hi3ugHI Ta XIMIdHI BIaCTUBOCTI PEUOBHH,
YUCTI PEYOBMHM 1 CyMiln, NOpOCTi W
CKJIQJIHI  PCYOBHMHHM, METaJiyHI  Ta
HEMETaIYH1 €JIEMEHTH,
BUKOPHCTOBYIOUU TEPIOJUYHY CUCTEMY;
MeTaJli i HeMeTalld, aTOMH, MOJICKYJIH;

cnocmepizae XiMidH1 1 Gi3U9HI ABAINA;

onucye SIKICHUM 1 KUTBKICHUM CKJIaj

pEUOBHH 3a XiMiYHUMH (OpMYJIaMu;
SBUINA, SAKi CYIMPOBOIKYIOTH XiMidHI
peaxiii;

euxopucmogye llepiognuHy cucTeMy SK
JIOBIJIKOBY JUIsi BU3HAYCHHS BIJHOCHOL
aTOMHOI MacH €JIEMEHTIB;

cknadae Gopmynu OIHAPHUX CIIONYK 32
BaJICHTHICTIO €JIEMEHTIB, IUIaH
PO3MLIICHHSI CyMillIeH;

6U3HauUAE BAJCHTHICTH EJIEMEHTIB 32
(hopmMysiaMu OiHAPHHX CIIONYK;

00uuUCTI0E BITHOCHY MOJICKYIISIpHY Macy
pedoBuHM 32 ii QOpMyNOK; MacoBy
YacTKy eJIeMEHTa B CKJIQJIHII peYOBHHI Ta
Macy eJeMEHTa B CKJIaJHili pPEeYOBHHI 3a
HOro MacoBOI0 YacTKOI, OOHMparoud i
00TpyHTOBYIOUH CIIOCIO PO3B’sI3aHHS;
00MPUMYEMbCA TIPABUIT TTOBEIIHKH YUHIB
y XiMiYHOMY KaOiHeTi Ta mpaBuiI 0e3MeKu

XIMIYHHX €JIEMEHTIB.

XimigHi  (HOpMyIH  PEYOBHH.
IIpocti Ta ckIaAHI PEYOBUHH.
BararomaHiTHICTh pEUOBHH.

Meranu " HEMETaIH.
Mertaivsni Ta HEMETaJIYHi
€JIEMEHTH.

BanenTHicTh XIMITHAX
enementiB. CxmamaHHsS (opMyn
OiHapHUX CIIOJIYK 3a BaJCHTHICTIO
€JIEMEHTIB. Busznauenus
BaJICHTHOCTI €JIEMEHTIB 3a
¢dopmymnamMu  OiHAPHUX CHOJIYK.
BigHocHa MonekynsipHa maca, il
o0umcneHHs 3a XIMI9HOIO
(hopmyIoro.

MacoBa uyacTka eJIEMEHTa B

CKJIQ/THI PEYOBHHI.

di3pyri #  XiMiyHI  SBHUMIA.
XimiuHi peakiii Ta sBHIIA, M0 1X
CYTIPOBOIKYIOTh. XimiuHi
BJIACTUBOCTI PEUOBHH.

3akoH  30epeXeHHS  Macu
PEUYOBHMH M 4Yac  XIMIYHHX
peaxniii. Cxema ximMi4HOT peakiiii.
XimiuHi piBHSHHS.

(peanpHUM 200 BipTyambHUI).
JlaGopaTopHi gocaiau

3. O3naifomnieHHS 3  (i3UYHUMH
BJIACTUBOCTSMH pedoBHH. Ommc
croctepexkeHb.  DopMyIHOBaHHA
BHCHOBKIB.

4. O3HaifoMNieHHA 31  3pa3Kamu
MPOCTHUX 1 CKJIAJHUX PEUOBHH.
5-9. JlocmimKeHHs XIMIYHUX
peakiiiii, mo CyMNpPOBOKYIOTHCSI

BUJIUICHHSAM Ta3y, BHIAJaHHIM
ocamy, 3MIiHOK 3a0apBIEHHS,
IIOABOIO 3araxy, TCIIJIOBUM
eekToMm.

IpakTuuni podoTu

2. Po3pineHHs cyminiei.

3. HociimkenHss  isudHux 1
XIMIYHAX SIBUII Ha TIPUKIANax
MmoOyTOBUX XIMIKaTiB 1 Xap4OBUX
MPOIYKTIB.

JomaurHiil ekcnepuMeHT

1. B3aemoniss xap4oBoi comm i3
COKOM KBAaIlICHO1 KaIycCTH,
JIMMOHHOIO KHCJIOTOIO, Ke(hipoM.
HapuanbHi npoekTn

3. XimiuHi sBUIIA y IPUPOII.

4. XiMiuHi sIBUINA Y TOOYTI.

5. BukopucranHst XiMIYHUX SIBHII




mig dac pobotu 3 JabopaTopHUM
MOCY/IOM 1 00NaHaHHAM KaOiHeTy XiMii]
6uKOHy€e  HaWmpocTinn  1abopaTopHi
omepauii 3  HarpiBaHHA  PEYOBUH,
PO3MINICHHS CyMiIIeH;

HinHicHNiA KOMIIOHEHT

ycgioomnrwe HEOOXiTHICT 30epexeHHs
BJIACHOTO 37OPOB’S 1 MJOBKLUIA TIpH
BUKOPHUCTaHHI XIMIYHIX PEYOBHH;
BUCTI06T10€ CyOdHCcenns npo
0araToMaHITHICThP PEYOBHH Ta 3HAYEHHS
3aKOHY 30€pe)KESHHS MacH PEUOBUHH;
eUpOONAE  611ACHI  CMABNAEHHA IO
NPUPOJH SIK HAWBUIIOT LIHHOCTI;

pooums 6UCHOBKU Ha OCHOBI
CIIOCTEPEKEHB (32 JIOTIOMOTOI0 BUUTEJIS).

y  XyHOXHIA  TBopYoCcTi  #
HapOJIHUX peMecax.

6. PeyoBuHM 1 XIMIYHI SBUINA B
JiTepaTypHUX TBOpax 1 HapoIHii
TBOPYOCTI.

300pos s i besnexa

besneune MMOBOIKCHHSA 3 PCHOBUHAMU.

Lionpuemnusicmo i ghinarcosa 2pamomuicniv

Hackpizui amicmogi 1inii

3akoH 30epeKeHHs] MacH PSUOBHH ITiJ] YaC XIMIYHHUX PEeaKIlii.
Po3B’s13yBaHHs p0o3paxyHKOBHUX 3a/1a4 32 TeMOr0 «MacoBa yacTKa eJIeMEeHTa B CKJIQIHIF PEYOBHHI».

Tema 2. Kucenn




Y4yeHb/y4eHUsI

3HAHHEBUIT KOMIIOHEHT

Ha3ueac CXJaj MOJEKYN KHUCHIO, OKCHIIB,
SAKICHUH Ta KUTbKICHUH CKJIaj] MOBITPS;
HAGOOUMb HNPUKIAOU OKCHUMIB, PEaKIii
PO3KJIaay 1 CIIOTyUeHHS;

HOSAICHIOE CYTh peaklid po3kiagy 1
CIIONyYeHHs,  TPOILECiB  OKHUCHEHHS,
Ko1000iry OKcureHny.

JisnbHiCHUI KOMIIOHEHT

PO3pi3HAE TIPOIIECH TOPIHHS, MOBLIHHOTO
OKHCHEHHS, JUXaHHs, PeaKiii po3Kiary i
CIIOJTy4CHHS,

onucye  momupeHicth  OKcureHy B
MIPHUPO/Ii; HOoTo (hi3WYHI BIACTHBOCTI;
Xapakmepuzye  XiMi4HI  BIACTHBOCTI
KHCHIO;

QHa3y€ YMOBU TIPOIIECIB TOPIHHSA Ta
HOBLIEHOTO OKHCHEHHS,;

CKadae DIBHSHHS peakiliii: 1o0yBaHHS
KHCHIO 3 TiJJpOT€H MEePOKCUIY; KHCHIO 3
BOJIHEM, BYTJIEIleM, CIpKOIO, MarHieM,
3a1i30M, MIJUIF0, METaHOM, TiJIpOreH
cyabhiaoM;

GUKOpUCIOGye Ta00PATOPHUNA TOCYH VIS
noO0yBaHHA (3 TigPOreH MepoKcuay) i
30MpaHHA KHCHIO;

6U3HaUAC HASBHICTH KHCHIO JTOCIITHUM

[ToiTps, oro ckia.

OKCHTEH. ITommpeHicTh
Oxcureny B mnpuponi. Kucens,
cKian Horo MOJEKYIIH,

MOIIUPEHICTs y Tpupoxi. PizugaHi
BJIACTHBOCTI KUCHIO.

HoOyBanHs KHCHIO B
nmabopatopii (ma TIPUKJIaI
TipOTeH TEepPOKCHIy 1 BOIW) Ta
MIPOMUCIIOBOCTI. Peakuis
pO3KIIany. IlonsarTs po
karamizatop. Crocobu 30upaHHS
KuCcHIO. JloBeaeHHsS HasABHOCTI
KHCHIO.

XiMigHI BJIACTUBOCTiI KHCHIO:
B3a€EMOIIA 3 MPOCTHUMH
pedoBuHamMu  (BYTJICIb, BOJICHbD,
cipka, MarHiii, 3aimi30, Miib).
Peakuis criomyueHHs..

ITonsTTa Ipo
OKHCHEHHsI (TOpiHHS,
OKWCHEHHS, TUXaHHS).

YMoBu BUHUKHEHHS Ta
MPUITUHEHHS TOPIHHS.

Bzaemonis KHCHIO 31
CKIIQJIHIMH PEUYOBHHAMHU (TIOBHE
OKHCHEHHS ~ METaHy, TiIpOreH

cyabdiny).

OKCHJIH,
[MOBLJILHE

JdemoncTpamii

6. JloOyBaHHSI KHCHIO 3 TiJIpOTeH
MEPOKCHITY.

7. 30upaHHs KUCHIO BUTICHCHHSIM
MTOBITPS Ta BUTICHEHHSAM BOJIH.

8. JloBeicHHS HasIBHOCTI KHCHIO.
9. CnamoBaHHS MIPOCTHX i
CKJIaTHUX PEYOBHH.

IpakTuuni podoTu

4. JloOyBaHHS KUCHIO 3 TiIpOreH
MEPOKCUIY 3  BUKOPUCTAHHIM
pi3HHX OionoriyHnx
KaTaji3aTopiB, JOBEACHHS HOTO
HasBHOCTI.

HapuyanbHi npoexTn

7. [IpoGnema 3a0pyAHEeHHS
MOBITPS Ta criocoou
PO3B’sA3yBaHHS Ti.

8. [lominmieHHss cTaHy TOBITPS Y
KJIACHIHM KIMHATI ITiJ] 4ac 3aHATh.




HIISXOM;

oompumyemsca 3aro0DKHUX 3aXOIB i
yac BHUKOPHCTAaHHS MPOLECIB TOPIHHS;
IHCTPYKIIii 1II0JI0 BUKOHAHHS XIMIYHHMX
JOCIIIB Ta TpaBWi OE3MEeKd IIij dac
poboTH B XiMiYHOMY KaOiHETi.
HinHicHNiA KOMIIOHEHT

00TPYHMOBYE 3aCTOCYBaHHS KHCHIO;
oyintoe 3HAYCHHS KHCHIO B
KUTTENISUIBHOCTI  OpraHi3MiB; O30HY B
atMoc(epi; BIUIUB JisSUTBHOCTI JIFOJJUHA Ha
CTaH TMOBITPS;

YCGIOOMAIOE  HACTIAKU  HEOE3NEUYHOTO
MIOBO/IXKEHHS 3 BOTHEM,
BiJIIIOBIITBHICTD 32 30€pEeKEeHHS MOBITPS
BIJI IKIUTUBUX BUKUIIB.

Komoobir Oxkcureny B
MIPUPOII. O30H. [Ipobnema
YHUCTOrO MOBITPs. 3acToCcyBaHHS
Ta OioyoriuHa pojb KHCHIO.




I pomaosimcoka sionosioanbhice

Hackpizni 3micmogi ninii

YMOBU BUHUKHECHHS Ta TMIPUIMTMHCHHA FOpiHH}I.

300po6 s i besnexa
be3rievre MOBOLKEHHS 3 PEUOBUHAMU.

Konoo6ir Oxcureny B ipupoji. O30H. [IpodaemMa 4uCTOro moBiTps.

Exonoeiuna besnexa i cmanuii po3eumox

Cxotan riositps. [IpoGema 9ucToro moBiTps.
3actocyBaHHS Ta 0i0JIOTiYHA POJIH KHCHIO.
[ToHsATTS PO OKUCHEHHS (TOPiHHSI, IOBIJIbHE OKUCHEHHS, TUXaHHS).

Tionpuemnusicms i ginancosa spamomuicme

[IpoGema yrcTOro MOBITPSI.
[ToHsATTS PO KaTamizarop.

Tema 3. Bona

Y4enb/yueHuuns

3HAHHEBUIT KOMIIOHEHT

HA3u6a€ CKJIaJ]] MOJICKYJIX BOJIM;
HABOOUMb NPUKIAOU BOJTHUX PO3UHHIB;
(hopMyITH KHCIIOT 1 OCHOB.
JisnbHICHUI KOMIIOHEHT

onucye OUIMPEHICTh BOJM Y TPUPOII,
(hi3u4HI BIaCTUBOCTI BOJIH;
PO3pi3HAE PO3UMHHUK 1
PCUOBHUHY;

CKladae PIBHSIHHA peakiid Boau 3
KaJbI[il OKCUIOM, HATPii OKCHJIIOM,
dbochop(V) okcumom, kapOoH(IV)
OKCH/JIOM,;

pPO3YHHEHY

Boma, ckmanm MOJIEKYJIH,
MOMIUPEHICT, Yy Tpuponi, ¢i3uyHi
BJIacTUBOCTI. Boa — po3unHHHK.

Po3unH 1 #Oro KOMIIOHEHTH:
PO3YMHHUK, PO3UMHEHA PEUOBHHA.

KinbkicHud ~ ckJiaji ~ PO3YMHY.
Macosa 4yacTKa PpO34MHEHOL
peuoBHHH. BUroToBneHHS po3uMHY.
B3aemoniss Bomm 3 OKCHAAMH.
IIoHATTS [pPO KHUCIOTH ¥ OCHOBH.
[ToHATTS PO 1HIUKATOPH.
3Ha4yeHHs BOJMW 1 BOJHHUX PO3UYMHIB Y
NPUPOJIL Ta KUTTI MoAuHU. KucinoTHi
jgomii. IlpoGimema 4ymcroi BOAM.

Po3paxynkosi 3axaui

4. O0uncieHHsT MacoBOI YaCTKH,
MacH PO3YMHEHOI  PEYOBHHH,
MacH i 00’e€My BOJIM B PO3UHHI.
JdemoHcTpamii

10. BuroToBieHHsI pO34MHIB i3
MEBHOID  MAacoBOID  YaCTKOIO
PO3YMHEHOI PEYOBHHH.

11. B3aemogis KajibIliii OKCHUIY 3
BO/IOI0. BumpoOyBaHHS BOJHOTO

po3unHy  100yTOi  pEHYOBHUHU
IHTUKATOPOM.
12. B3aemogmist kap6ou(IY)

OKCHJy 3 BOJIOK. BumpoOyBaHHs




obuucnioe MacoBy YacTKy 1 Macy
pPO3UMHEHOI PEYOBHHH, Macy i 00’eM

BOIM B  pO34MHi, oOuparoum i
00TpyHTOBYIOUH CIIOCIO pO3B’sI3aHHS;
6UCOMOGNIAE  PO3YMHU 3 TEBHOIO
MacoBOIO YaCTKOIO PO3YMHEHOT
PCUOBUHH;

PpOo3nizHae NOCTITHUAM IIISIXOM KUCIIOTH
1 J1yTH;

euKopucmogye 3100yTi 3HaHHSI Ta

HAaBUYKH B TOOYTI /U PaiioHAIBHOTO
BUKOPUCTAHHS BOIU Ta 30CpEIKCHHS
JTOBKIJIJIS;

607100i€ eNeMEHTapHUMH HaBHYKaMHU
OYUILEHHS BOJU B JIOMAIIIHIX YMOBaX;
HinHicHMid KOMIIOHEHT

00IpyHmoGye 3HAYCHHS PO3YMHIB Y
TIPUPO/Ii Ta KUTTI JIFOAWHU;

oyinroe pojib BOJIU B JKUTTEMISIIBHOCTI
OpraHi3MmiB;

GUCTIOBNIOE  CYOYCEHHAL TIPO  BIUIMB
IiSUTBHOCTI  JIOAWHM HA  YHCTOTY
BOJAOWM Ta OXOPOHY ix Big
3a0py/IHEHb;

6ionoegioanvHo CIasumubcs
30epeKeHHs] BOAHUX PECypCiB.

10

OxopoHa BOJOHM Bijl 3a0pyIHCHHS.
OunIieHHs BOOM Ha BOJOOYHUCHUX
CTaHIIiSAX Ta B JJOMAITHIX YMOBaX.

BOJTHOTO pO3UnHy nooyTo1
PEYOBHHHM IHIUKATOPOM.
JlaGopaTopHi aocaiau

10. BunpoOyBaHHs BOJIHUX
pO3YMHIB  KHCIOT 1  JIyTiB
IHUKATOPaMH.

IpakTuyni podotn

5. BuroroBnenus BOJHHX

PO34YMHIB 13 33JaHIMHA MAaCOBUMHU
YacTKaMH PO3YUHCHHUX PESUOBHH.
JomanrHiii ekcnepuMeHT

2. OuumienHas 3a0pyaHEHOI BOIHN
3a JIOITOMOT' OO0 BJIACHOPYY
BUT'OTOBJICHOTO (DUIBTPY.
HapuyanbHi npoexTn

9. JlocmigKeHHSI SKOCTI BOAH 3
PI3HUX JKeped.

10. HocmimkeHHs ¢i3uyHUX 1
XIMIYHUX BJIACTUBOCTEH BOIU.

11. Ciocobu OYMIIEHHS BOAU B

moOyTi.
12. 30epexeHHs YUCTOTHU
BOJOMM: PO3B’sI3yBaHHS

npoOJeMy y Balliid MiCIIEBOCTI.
13. Exos0r0o-eKOHOMi4HUi
npoekT «30epiratoun  Boay —
3a0MaPKYI0 POJTMHHUAN OIO/KET.

Hackpizui amicmogi 1inii




I pomaosmcoka 6ionosioanviicme
OunieHHs BOAM Ha BOJOOYMCHHUX CTAHI(ISAX Ta B JIOMAITHIX YMOBaXx.
300po6 s i besnexa
XiMI4YHI BIaCTUBOCTI BOIH.
KucnotHi gomi.
Exonoeiuna besnexa i cmanuii po3eumox
[IpoGnema uncroi Boau. OXOpoHa BOJOWM Bij| 3a0pyTHCHHS.
3HaueHHs BOAM 1 BOAHUX PO3UMHIB y MPHUPOIi Ta XKUTTI oAuHu. KruciaoTHi momi.
Tionpuemnusicms i ¢inancosa spamomuicme
OuuileHHs BOJY Ha BOJOOYMCHUX CTAHI[IAX Ta B JIOMAIIHIX YMOBax.
OxopoHa BOJIOWM Bif| 3a0py/THEHHS.
Po3B’si3yBaHHS po3paxyHKOBHX 3a/1a4 32 TeMOI0 «MacoBa 4acTka PO3YMHEHO! peYOBUHIY.

OpienToBHi 00’€kTH exckypceill. XimiuHi naboparopii MPOMHUCIOBUX 1 CLIBCHKOTOCIIONAPCHKUX ITiIIPUEMCTB,
HAyKOBO-JIOCIIITHUX 1HCTUTYTIB, BUINUX HaBUaJbHUX 3aknajiB. [loxkexHa dactuHa. BomoouncHa craHmis. Anreka.
KpaeznaBunii My3ei.

8 kiaac
68 200, 2 200 Ha Mu#COeHb

QuikyBaHi pe3yJbTaTH HaBYAJIbLHO- 3MicT HaBYAJIBLHOTO MaTepiaay IIpakTU4YHAa YacTHHA
Mi3HABAJILHOI TiIILHOCTI

IloBTOpEeHHs HABaKJIMBIIINX MUTAHBL KYpCY XiMii 7 Kiacy

Y4yenb/yueHuus | HaiiBaxkuBimn XiMIYHI TOHSTTS.




3HAHHEBUIT KOMIIOHEHT

Ha3ueae XiMivHI €JIEMECHTH (HE MEHIIE
20-TM) 3a  CydacHOIO  HayKOBOIO
YKpaiHChKOI0O HOMEHKJIATYpOIO, 3alUCye
1XHI CHMBOJIH;

HasoOums npuxkiadu GopMyn 1 Ha3B
npoctux (MeTamu 1 HemeTanmu) i
CcKIIamgHuX (OKCHIIB, OCHOB, KHCIIOT)
pPEYOBUH; PIBHSAHB pEaKIiid: JOOyBaHHS
KHCHIO 3 TiIpOT€H NEpPOKCUAY 1 BOAM;
KHCHIO 3 BOJHEM, BYTJIEIIEM, CIPKOIO,
Mar"ieM, 3ajli30M, MIIII0, METaHOM,
rigporeH cynb}izioM, BOAM 3 KaJbIlii
OKCHJIOM, HaTpiii oxcuaoM, dochop(V)
okcuoM, kapooH(IV) okcumom; peaxiriit
PO3KIIAMy i CIIOyYEHHS.

JisnbHICHUI KOMIIOHEHT

00uuCcI0€ BITHOCHY MOIIEKYIISIPHY Macy
pedoBuHN 3a 11 (QOpPMYyIOI0, MacoBy
YacTKy eJeMEHTa B CKJIQJHIH PEUYOBHHI.

HinHicHNi KOMIOHEHT

KpUMUYHO CMAGUMbCA IO BIACHUX
3HaHb 1 YMiHb 13 XiMil.

IIpocrTi # ckiTamHi peIOBUHA
(xucenn, Boga). Peakii po3kiany,
CIIOJTyYCHHSI.

BigHocHa monekynsipHa Maca, ii
o0umcIeHHs 3a XIMITHOIO
(hopmyiioro.

MacoBa uyacTka e€leMEHTa B
CKJTATHIH PEUOBHHI.

Tema 1. BynoBa atoma. Ilepioguyunuii 3aKoH i nepionnyHa cucreMa XiMiYHHUX eJIeMEHTIB

Y4yenb/yueHuus Kopotki ictopuuni BijomocTi | JdemMoHcTpaii

3HAHHEBHII KOMIIOHEHT mpo cnpobu knacudikanii ximivaux | 1. Ilepiognyna cucrema XiMidHUX
dopmynioc iepioTMIHNN 3aKOH; enieMeHTiB. [IOHSATTS Tpo JIyXKHi, | eneMeHTiB  (JIoBra 1 KOpOTKa
3anucye:  eNeKTpOHHI Ta  rTpadiuHi | iHEPTHI €JIeMEHTH, TAJIOTEHH. hopmn).




enekTpoHHi  ¢opmyau  atomiB 20
XIMIYHHMX €JIEMEHTIB;
nosacHioe MEPIOANYHICTh 3MIiHH

BJIACTUBOCTEH XiMIUHUX eJeMeHTIiB (Ne
1-20); 3anexXHICTh XapaKTepy eleMeHTIB
Ta BIACTUBOCTEH iXHIX CHONYK Bij
eNIeKTPOHHOI OyIOBH aTOMiB;
Hagooumo npukKnaou
IHEpPTHUX €JIEMEHTIB, TaJIOTeHIB.
JisnbHiCHUI KOMIIOHEHT
PO3pI3HAE aTOMHE SIPO, ENEeKTPOHH,
MIPOTOHHU, HEUTPOHU; Tepioan (BEIHKi i
maii), ronoBHi (A) Tta mo6iuni (b)
iaArpynu NepioTUIHOT CUCTEMU;
METajluHI Ta HEMETAJIYHI eJIEMEHTH;
Xapakmepu3ye CKJal aTOMHHUX sJep

JYXKHHX,

(KiMBKICTH  TIPOTOHIB 1  HEHTPOHIB),
po3moin €JIIEKTPOHIB (3a
SHEePreTHIHIMHU PIBHAMH Ta

migpiBHsIMH) B atomMax mnepmux 20
XIMIYHUX €JIEMEHTIB; XIMIYHHHA €JIeMEHT
(Ne 1-20) 3a #Oro TMOIOXEHHAM Y
NepioMYHIl cucTeMi, 3MIiHH paJiiyciB
aToMiB y Tmepiogax 1 miarpymax,
MeTaJiuHUX i HEMEeTaJII YHUX
BJIACTUBOCTEH EJIEMEHTIB; CTPYKTYpY
nepioMuHoi cucTeMu (Tepiojiu: BEIUKi
i mauti, rpynu ¥ nigrpynu (A i B);

Bbynosa aroma. Ckmag aTOMHUX
sgep (IPOTOHWU 1 HEHTPOHM).
IIporoHHe YUCIIO. Hyxnonne
yrciao.  bynmoBa  eleKTpOHHHX
000JIOHOK aTOMIB XIMITHAX
€JICMCHTIB No 1-20. Cran
CIIEKTPOHIB y aromi. EjekrponHi
opOitami. Eneprermuni piBHI Ta
ITiIPiBHi; ix 3aIOBHEHHS
CJICKTPOHAMU B aToOMax XiMIYHHMX
enemeHTiB Ne 1-20. Enexrtponsni Ta
rpadigHi  enexTpoHHI  (opMymn
aTOMIB XIMIYHHMX ejieMeHTiB No 1-
20. ITonsTTs mpo pajiyc aToMma.

[lepiogmunnit  3axkom [ L
MemnneneeBa (cyuacHe
(dhopMyITrOBaHHS). [epionnuna
chucTeMa XIMIYHUX €JIEMEHTIB, Ii
CTPYKTypa.

XapakTepucTuka XIMIYHHUX

exeMmeHTiB Ne 1-20 3a IXHIM MicLeM
y TepioINYHINA CUCTeMi Ta OYI0BOIO
aToma.

3HaueHHS MEePiOTUIHOTO 3aKOHY

2.Mogeni aromiB  (BIpTyalibHi
3D).
3. dopmu €JIEKTPOHHUX

opbirtaneii (BipryansHi 3D).
HapuajabHi npoexkTn

1. I3 icTopii BIIKPUTTS
MepioANYHOl CHCTEMH XiIMIYHHX
€JICMEHTIB.

2. ®opmu Ilepiognanoi cucTeMu
XIMIYHHX €JIEMEHTIB.

3. XimiuHi eJIEMEHTH B
JTiTEpaTypHUX TBOPAX.

4. UikaBi ictopuyni (akt 3
BIIKPHUTTS 1 ITOXO)KEHHS Ha3B
XIMIYHHX €JIEMEHTIB.




ananizye indopMalliio, 3akiaJcHy B
MEPIOANYHIN CUCTEMI, Ta BUKOPHUCTOBYE
il Ans  XapakTepUCTUKH  XIMIYHOTO
eJIEMEHTa;

suxopucmogye iHbopMariito, 3aKIaeHy
B nepioAnYHIf CHCTEMI, JUTST
KIacUpikalii eIeMEeHTIB (MeTamiuHui
ab0 HEMeTaTvYHMi), Ta BU3HAYCHHS
ixHpOoi ~ BaJeHTHOCTi,  Kiacudikarii
NPOCTUX PEYOBUH (MeTaa abo HeMeTaln).
HinHicHnii KOMIIOHEHT

YCBIOOMIIE 3HAYEHHS npuiiomy
knacugikamii B HayIli;
00tpynmoeye GbiznuHy CYTHICTb

MIePiOIMYIHOTO 3aKOHY;

OUIHIOE 3HAYCHHS TICPIOAUYHOrO 3aKOHY
SIK OIIHOTO 13 (PyHIaMEHTAJIbHUX 3aKOHIB
TPUPOJIH.

Lionpuemnusicmo i ghinarcosa 2pamomuicniv
3HaueHHs TIePIOMIHOTO 3aKOHY

Hackpizni 3micmogi ninit

Tema 2. XimiuHuii 3B’930K i 0y10Ba pe40OBMHHA

Y4yenb/yuenuus

3HAHHEBHIT KOMIIOHEHT

Ha3u6ae BUIU XIMIYHOTO 3B’SI3KY, THITH
KPUCTAIIYHHUX IPATOK;

HagOOUmMy  HpUKNAOU  CIONYyK i3
KOBAJIEHTHUM (osIsIpHUM 1

Ilpupoma XiMIi4HOTO 3B S3KY.

EnexrponeratuBHiCcTh aTOMIB
XiMIYHUX eneMeHTiB. KoBajieHTHwMI
3B'SI30K, Horo YTBOPEHHS.
Ionspunit i HENOJISPHUN

KOBJICHTHUH 3B’s130K. EylekTpoHHI

JemoncTpanii

4. Mopneni KpUCTaJTiYHUX TPaTOK
PI3HUX THITIB.

5.3pa3ku  peyoBWH  aTOMHOI,
MOJIEKYJISIPHOI Ta HOHHOT OyIOBH.
JladopaTopHi mociaiau




HETOJIIPHAM) Ta WOHHUM XIMIYHHUMH
3B’A3KaM{, aTOMHHUMH, MOJICKYJISIPHUMH
Ta HOHHUMH KPUCTATIYHIMH IPaTKaMU;
nosAcHIOE YTBOpEHHS HOHHOTO,
KOBaJICHTHOTO (TmomsipHOTO i
HETIOJISIPHOTO) 3B'S3KIB.

JissnbHiCHUI KOMIIOHEHT

cKladae enexKTPOHHI POPMYITH MOJIEKYIT,
Xapakmepusye 0COOIIMBOCTI
KOBAJICHTHOTO Ta WOHHOTO 3B’S3KiB,
KpUCTAIYHOI ~ OyZOBH  PEUOBHH 3
PI3HUMU BHIaMHU XiMi9HOTO 3B'SI3KY;
6usHauac BUJ XIMIYHOTO 3B’S3Ky B
TUTIOBUX BUTIAJIKAX, MOJISIPHICTD
KOBAJICHTHOTO 3B'A3KY;

npocnozye  Gi3WYHI  BIACTUBOCTI  Ta
NpakTUYHE  BUKOPUCTAHHS  PEYOBUH
3alIeKHO BiJl BUAY XIMIYHOTO 3B'SI3KY 1
THUILY KPUCTAJIYHUX IPATOK;
BUKOpUCMOGYE
€JICKTPOHETaTUBHOCTI
XapaKTePUCTHKH XIMIYHUX 3B'SI3KiB.
HinHicHN# KOMIIOHEHT

00tpyHmosye MIPUPOTY XIMIYHHAX
3B'I3KiB; (Di3MYHI BIACTHBOCTI PEYOBUH
3aNIe)KHO  BiJl TUMIB  KPHUCTaTIYHUX
IPaTOK;
pooumob

IMOHSTTS
JUIst

B6UCHO6KU Ipo THII

dopmymu Monexyn. Morn. Monnmit
3B’A30K, HOTO YTBOPEHHSI.
Kpucramiyni rpatku. ATOMHI,
MOJIEKYJISIpHI Ta HOHHI KpHCTalu.
3aexHICTh (hizuIHIX
BJIACTHBOCTEH PEUOBMH BiJl THIIIB
KPHUCTANIYHHUX IPATOK.

1. O3HattiomyieHHS 3 (GI3MYHHUMH
BIIACTUBOCTSIMU PEUOBHH
aTOMHOI, MOJIEKYJIIPHOL Ta
HOHHOT Oy/I0BH.

IMpakTu4Hi podoTn

1. Hocnimxenas  QismuHuX
BJIACTUBOCTEH PEUOBHH 3 Pi3HUMHU
THIIAMH ~ KPHCTAJIYHUX  IPATOK
(HampuKIam: IyKpy, KyXOHHOI
coui, rpadity).

HagBuajbHi npoekTn

5. BukopucTaHHS KpHUCTAIiB Yy
TEXHILI.

6. Kpucranu: kpaca i KOpHCTb.




KPUCTATIYHUX IPaTOK pPEYOBMH HA
OCHOBI BUY XiMIYHOTO 3B’ 43Ky B HUX.

Hackpizni 3micmosi inii

TTionpuemnusicms i ghinancosa epamommicmo. 300pos st i besnexa. Exonoeiuna be3nexa i cmanuii po3eumox
ATOMHI, MOJIEKYJISIpHI Ta HOHHI KPUCTAJIH.

Tema 3. KinbkicTs pevoBunu. Po3paxynku 3a ximivunumu dopmyiaamu

Y4ennb/yuyennus

3HAHHEBHII KOMIIOHEHT

Ha3zueac OJMHULIIO BUMIpPIOBaHHS
KUTBKOCTI PEYOBHHH, MOISIPHHN 00’ €M
raziB 3a HOpMaJBHHX YMOB, CTaly
ABorazpo;

nosACHIOE CYTHICTD (Hi3WYHOI BEIHYHHH
KUJIBKICTDh PEYOBUHH.

JisnbHiCHUI KOMIIOHEHT

YCMAHOGIOE B33a€MO3B'S30K MiX
¢isnyaMMU  BenmuuMHamu  (Macoro,
MOJISIPHOIO Macolo, 00’ €MOM, MOJISIPHUM
00’€eMOM, KiTBKICTIO pEYOBHHHN);
o0uuctioe  9UCIIO  YaCTHHOK (aTOMIB,
MOJIEKYJ, HOHIB) y TEBHIM KiJIBKOCTI
pEeJoBUHHM, Maci, 00’eMi; MOJISIPHY Macy,
Macy 1 KibKiCTh PEYOBUHHM; 00’ €M JaHOi
Macd ab0 KUTBKOCTI PEUYOBHMHM Ta3y 3a
HOPMAaJIbHUX YMOB; BIJJHOCHY TYCTHHY
ragy 3a iHIIMM rasoM, oOuparoud i
00TpyHTOBYIOUH CITOCIO PO3B’SI3aHHS;
HinHicHNii KOMIIOHEHT

Kinpkicte peuoBnHu. Monp —

OJIMHUI  KIIBKOCTI  PCUOBHHHU.
Crana ABorazpo.

MomnsipHa Maca.

3akoH AsBoraapo. Momnspauii

00’€eM rasis.
BinHocHa rycTuHa rasis.

Po3paxynkosi 3agaui
5. OOuucneHHST MOJSIPHOI Macu

PCUOBHHHU.
6. OOunCIEeHHS 4YHClIa YaCTUHOK
(aromiB, MoONeKyl, WOHIB) Y

MeBHIN KITBKOCTI peYOBHHH, Maci,
00’ emMi.

7. OOuucneHHs 3a XIMIYHOIO
(hopMyJIOr0 MacH JaHOi KiJIBKOCTI
PEYOBHHHU 1 KITBKOCTI pPEYOBHUHHU
3a B1JIOMOIO MacCOI0.

8. OOumcnenHss 00’eMy IEBHOI
Macu abo0 KiJTbKOCTI PEUYOBHHH
BIZIOMOTO Tra3y 3a HOPMAJIBHHX
YMOB.

9. OGuucieHHs 3 BUKOPUCTAaHHIM
BiJTHOCHOI I'yCTHHH Ta3iB.
JemMoHcTpanii

6. 3pa3ku PEYOBHMH KUIBKICTIO
pedoBuHH 1 Mob (200 0THAKOBOI
KUTBKOCTI pEYOBHHHN).




poOumb 6UCHOBKU TIONO 3HATYIIOCTI
MaTeMaTHYHNX 3HaHb TSt
PO3B’A3yBaHHS XiMIYHHX 3a]ad.

Hackpizni 3micmosi inii

300pos’s i besnexa. Exonoeiuna besnexa i cmanuti posumox. Ilionpuemnusicme i ghinarcosa epamommicie
Po3B’s13yBaHHS pO3paxyHKOBHX 33/1a4 32 JIAHOK TEMOIO.

Tema 4. OCHOBHI KJIacH HEOPTaHIYHMX CIOJTYK

Y4ennb/yuyennus

3HAHHEBUI1 KOMIIOHEHT

Ha3ueac OKCHIM, OCHOBH, KHUCIIOTH,
am(pOTepHi TiAPOKCUIN, CEPEIHI COJIi 3a

CydaCHOI0O  HAyKOBOK  YKPaiHCHKOIO
HOMEHKIIATypOIO;

Haeooums npuknaou OCHOBHHUX,
KACIOTHUX 1 aMQOTEepHHX OKCHJIIB,
OKCHUTEHOBMICHHX 1  0E30KCHUTEHOBUX,
OlHO-, JIBO-, TPHOCHOBHHX  KHCJIOT,
PO3UMHHMX 1 HEPO3YMHHHX OCHOB,
aMm(pOTepHUX TiIPOKCHIIB, CepenHixX
coneil.

JisnbHICHUI KOMIIOHEHT
PO3pi3HAE HECOIETBOPHI 1 CONETBOPHI

(xucnotHi, OCHOBHI, amQoTepHi)
OKCHJIM, PO3YUHHI ¥  HEPO3UMHHI
OCHOBH, KHCIOTH 32  CKJIaJOM
(OKCUTeHOBMIiCHI, 0OE30KCHIe€HOBi) Ta
OCHOBHICTIO (OIHO-, JIBO-, TPHOCHOBHI),
cepenHl  CoJjii; peakifii  3aMilleHHs,

Knacudikamis
CIIONTYK, ixHi
HOMEHKJIATYpa.

®i3yuHi  BIIACTUBOCTI
XiMi4HI BJIACTHBOCTI OCHOBHHX,
KHCJIOTHUX Ta amM(poTepHUX
OKCHIB: B3aEMOIiS 3 BOJOIO,
KHCJIOTaMH,  JIyTaMHd,  IHIIUMHU
OKCHIAMU.

®i3yuHi  BJIIACTUBOCTI  KHUCJIOT.
XiMIYHI BIACTUBOCTI KUCJIOT: Al HA
IHIMKATOPH, B3aEMOJIisI 3 METaJIaMH,
OCHOBHHMMH OKCHIAMH, OCHOBAaMH,
cossiMu. Peakirist HelTpanizantii. Psn

HEOPraHIYHUX
CKJIa i

OKCU/IIB.

AKTUBHOCTI METAJIIB. Peakmii
3aMillieHHsT ¥ oOMiHy. 3axoam
Oesmeku 1mij 4Yac poboTH 3
KHCJIOTaMH.

®i3nyHI  BIACTHBOCTI  OCHOB.
XiMi4HI BIACTHUBOCTI JYTiB: i Ha
1H/IMKATOPH, B3aEMOJIiS 3

Po3paxynkosi 3agaui

10. PospaxyHku 3a XiMIYHEMH
pPIBHSHHSIMH  MAacH, 00'emy,
KUTBKOCTI PEYOBHHH PEareHTIB Ta
MPOJYKTIB PEaKIliii.
JdemoHcTpanii

7. 3pa3Ku OKCHIIB.

8. Bsaemonmis  KHCIOTHHX i
OCHOBHHX OKCHJIIB 3 BOJIOIO.

9. 3pa3ku KHCJIOT.

10. XimiuHi BIaCTUBOCTI KHCIIOT.
11. 3pa3ku OcHOB.

12. XiMiuHi BIaCTUBOCTI JIYTiB.
13. ToOyBanHs i Ximiumi
BJIACTHBOCTI HEPO3YMHHHUX OCHOB.

14. JoBenenus am¢oTrepHOCTI
IIWHK TiIPOKCHUTY.

15. TaOnuis PO3YHMHHOCTI
KHCJIOT, OCHOB,  aM(OTEepHHUX

T1IPOKCHUIIIB 1 coueil.
16. 3pasku coeii.




00MiHy, HEHTpai3arii;

Onucye TIOMIMPEHICTh MPEICTaBHUKIB
OCHOBHHUX KJIACiB HEOPTaHIYHUX CIOJIYK
y MIPUPOA;

cKnadae XiMidHI  (QOpPMYNIH  OKCHIIIB,
OCHOB, aM(pOoTepHUX TiAPOKCHTIB
(Amominito, 1uHKY), KHCIIOT, CepemHix
COJICH; PIBHSHHS ~ peaKIlii, SIK1
XapaKTepU3ylTh XiMiYHI BIIACTUBOCTI
OCHOBHHUX, KHCIOTHUX Ta aM(OTepHHX
OKCH/IiB; KHUCIIOT, JIyTiB, HEPO3ZUYMHHHUX
OCHOB,  aM(OTEepHUX  TIAPOKCHIIB,
CEpeIHIX CoJicH;

nOPiGHIOE 32 XIMIYHUMH BJIIACTUBOCTSIMHU
OCHOBHI, KHCIOTHI Ta aMdoTepHi
OKCH/TH, JIYTH 1 HEPO3UUHHI OCHOBH;
Kaacughikye HEOpraHiuHi CIOJYKH 3a
KJIacamu;

xapakmepu3zye TOHITTA aM(pOTEPHOCTI,
¢i3uyHi  Ta  XIMi4HI  BJIaCTHBOCTI
OKCH[IB, OCHOB, KHCJOT, COJICH,
aM(pOTEepHUX TiIPOKCH/IIB;

YCMAHO6MI0E TEHETUYHI 3B’SI3KM  MIXK
NPOCTUMH 1 CKIQJHUMH pPEYOBHHAMU,
OCHOBHHMMH  KJIaCAMH  HEOPTaHIYHUX
CIIOJNYK;

o6uucnioe 3a PIBHSHHIMU XIMIYHHX
peakuiii Macy, KUIBKICTh PEYOBHHH Ta

KHCIIOTaMH, KUCJIOTHUMH
OKCHJIaMH, COJISIMU. XiMiuHi
BJIACTUBOCTI HEPO3YMHHHUX OCHOB:
B3a€EMOJIsl 3  KUCIOTaMH 1
PO3KITaaHHs BHACITIIOK
HarpiBaHHs. 3axoau OE3MeKH I
4yac poOOTH 3 JlyramH.

XimiuHi BIIACTHBOCTI
aMm(poTepHUX TiAPOKCHIIB:
B3a€EMOJIisl 3 KHCIOTaMHU, JIyramu (B
PO34KHI, IPY CIUIABIISHHI).

@®i3nuHI  BIACTHBOCTI  CEpPEemHIX
coreid. XiMivHI BIACTUBOCTI CepeHiX

coleii: B3aEMoOmis 3 MeETallaMH,
KHCIIOTAMH,  JTyTaMH, IHIIIMHI
COJISIMU.

I'eneTnuni 3B’ SI3KH MIXK
OCHOBHHMHU KJTaCaMH HEOPTaHIYHUX
CHIOJYK.

[Mommwmpenicte y mpupomi Ta

BUKOPUCTAHHS OKCHIIB, KHCIIOT,
OCHOB 1 cepeHix conell. Brums Ha
JIOBKUIIISA 1 3IOPOB’ ST JIFOIMHH.

17. XimiuHi BIacTUBOCTI coJieil.
18. B3aemogisi KanbIliii OKCHIY 3
BOJIOI0, JAOCIHiIKEHHA J00yTOro
PO3UNHY IHAMKATOPOM,
MIPOIYCKaHHS BYTJIEKHUCIIOTO Ta3y
B PO3YMH, 110 YTBOPUBCS.
JlabopaTopHi nocainn

2. B3aeMmogist TyTiB 3 KUCIIOTaMH B
PO34HHI.

3. B3aemogis XJIOpUIHOI KUCIOTH
3 METaJIaMH.

4. Bzaemo/is METaIiB i3 COMSIMU Y
BOJHOMY PO3YHHI.

5. B3aemopisi conelr 3 myramu y
BOJHOMY PO3YHHI.

6. Peaxitiss 0OMiHY MiX COJSIMH B
pO34MHI

7. Po3B’s3yBaHHA
eKCHEepUMEHTANIbHOT ~ 3a/1adi
MPUKIIAJ peakiii oOMiHy.
HpakTuyni podoTn

2. JlochigKeHHS BIIACTHBOCTEM
OCHOBHUX KJIaCiB HEOpPTaHIYHUX
CIOJYK.

3. Po3p’si3yBanHs
eKCIEPUMEHTAIIbHUX 3a1a4.
JomaurHiii ekcnepuMeHT
1. [Jis Ha cik Oypska

Ha

qu




00’eMm Ta3y (H.y.) 3a BiJIOMOIO Macoio,
KUTBKICTIO PEYOBUHH, 00’€MY OJIHOTO 3
peareHTiB UM  MPOAYKTIB  peakiii,
oOuparoun 1 OOTPYHTOBYIOUM CHOCIO
pO3B’sI3aHHS,

6UKOPUCMOBYE CYYaCHY YKpaiHCBKY
HOMEHKIIATYPY OCHOBHHUX KJIaciB
HEOpraHITHUX CIIONTYK; TaOJINIIO
PO3YMHHOCTI KHCJIOT, OCHOB Ta coJieit
JUISL  CKJIaJlaHHS  PIBHSAHb  XIMIYHHUX
peaxiiiii; iHINKaTOpy ISl BUSBICHHS
KHCJIOT 1 JIyTiB;

NJaHy€e €KCUEPUMEHT, MPOBOIUTH HOTO,
OTIHCYE CIIOCTEPEIKEHHS, poouThH
BUCHOBKH;

npozHo3ye TIepedir XIMIYHUX —peaKIii
colleii 1  KHCIOT 3  METallaMH,
BUKOPUCTOBYIOUM  DPSJl  aKTUBHOCTI
METAIIB;

oompumyempcs  3ano0DKHUX — 3aXO/IiB
Mij] 9ac poOOTH 3 KMCJIOTaMH 1 TyraMu
P0O38°A3y€  SKCTIEpUMEHTAIIbHI  3a1adi,
obuparodyn 1 OOTPYHTOBYIOUM CIOCIO
pO3B’sI3aHHS.

HinHicHMA KOMIIOHEHT

00IPYHMOBYE 3ANCKHICTh MIXK CKIIAZIOM,
BJIACTUBOCTSIMH T4  3aCTOCYBaHHSM
HEOPraHiYHUX PEUYOBHH;

YEpPBOHOT0JIOBOI KarmycTu
JUMOHHOTO COKY, OITY, PO3YHHY
XapuoBoi co/u, MUJIEHOTO
pO34YHHY.

HaBuanbHi npoexkTn

7. Heopraniuni pe4doBuHH —
MPEJCTAaBHUKN OCHOBHHX KIIACiB Yy
OyaiBHUITBI 1 IOOYTI.

8. XiMIYHUT CKJIaL i
BUKOPUCTAHHS MiHEPaiB.

9. BB XiMiYHUX CIIONyK Ha
JTOBKIJUIA 1 3A0POB’ S JTFOTUHHL.




Oyinioe  3HAUYCHHS  HaAWBaKIIMBIIINAX
MIPEICTaBHUKIB OCHOBHHX KJIaciB
HEOPraHIYHUX CIOJYK;

6UCN06IIIOE CYJDKCHHS TIPO 3HAYCHHS
XIMIYHOTO EKCIEPUMEHTy SIK CII0CO0y
HaOyTTS HOBUX 3HaHb; BIUIMB PEYOBUH
HA HABKOJIMIIHE CEPEIOBUILE 1 370POB’s
JIFOOWHA, BIUIUB IISUTBHOCTI JIOOWHU HA
CTaH JIOBKULII ¥  OXOpPOHYy  Bif
3a0pyAHCHb.

Hackpizni 3micmosi ninii

I pomaosncwvka gionogioansricmo

BuxopucraHHs OKCHIIB, KHCIIOT, OCHOB 1 cepenHix coneil. Brmus Ha TOBKIMIISL.
300pos s i besnexa

Po3B’s13yBaHHs po3paxyHKOBHX 3a/1a4 32 PIBHSHHSIMH PEaKIIii.

3axomu Oe3rnekH Iij] 9ac poOOTH 3 KHCIOTAMHU 1 IyramH.
Exonoeiuna besnexa i cmanuii po3gumox

Po3B’s13yBaHHS po3paxyHKOBHX 337124 32 PIBHSHHSIMH PEaKIIii.

besneune MoBomKEHHS 3 PEYOBUHAMU.

[omupeHicTs y Mpupoi Ta BAKOPUCTAHHS OKCHU/IIB, KHCJIOT, OCHOB 1 CEpEe/IHIX cojiel. BrumB Ha MOBKIJLIA.

Lionpuemnusicmo i ghinarcosa 2pamomuicniv
Po3B’s13yBaHHs pO3paxyHKOBHX 337124 32 PIBHSHHSIMH PEaKIIii.

OpienToBHi 00’ exkTH ekcKypciii. KpaeznaBuuii i MiHepanoriunuii My3ei.

9 kiac
68 200, 2 200 Ha MUdICOECHb

| QuikyBaHi pe3yJbTaTH HABYAJIbHO- | 3MicT HaBYAJIBLHOTO MaTepiaay |

HpaKTuqHa YacTHUHA




Ni3HABAJBLHOI NiAJTbHOCTI |

IloBTOpeHHSI HAWBAXKJIMBIIINX MUTAHb

Kypcy ximii 8 knacy

Ydyenn/yueHuus

3HAHHEBUIT KOMIIOHEHT

HABOOUmMb NPUKIA0U HAa3B thopmyn
PCYOBHH, IO HAJCKATh JI0 OCHOBHUX
KJIACIB HEOPTraHIYHHX CIIOJIYK.
JifabHiCHUI KOMIIOHEHT

Kacugikye HeOpraHivHi CIIOIyKH;
nopienioc  cknajg 1 BIAcTHBOCTI
HEOPTaHIYHUX CIIOJNIYK PI3HUX KJAcCiB;
BIIACTHBOCTI pevYoBUH aTOMHOI,
MOJIEKYJISIPHOI Ta HOHHOT Oy10BH;
Xapakmepuzye VOHHUN 1 KOBaJCHTHUH
XIMIYHI 3B'I3KH; XIMI4HI BJIACTHBOCTI
OCHOBHHX KJIaCiB HEOPTaHIYHHUX CIIOJYK.
LinHicHN KOMIIOHEHT

00LPYHMOBY€ 3aJICKHICTh BIACTUBOCTEH
PEYOBHH BijI iXHIX CKJIany i OYJ0BH.

Ckiaz 1 BIaCTUBOCTI OCHOBHUX
KJIACiB HEOPTaHIYHHUX CIIONTYK.

XimiuyHMA 3B'130K 1 OyzoBa
PEYOBHHHU.

Tema 1. Po3zuunn

Ydenn/yueHuus

3HAHHEBMIT KOMIIOHEHT

HaeoOumMb NpPUKIAOU KOJOIMHUX Ta
ICTHHHUX  pO3YHWHIB,  PO3YMHHUKIB,
CYCIIEH3IH, eMYJIIbCil, aepo30JIiB,
eJ‘IeKTpo.l'IlTlB 1 HEEJIEKTPOJIITIB, CHIbHUX
i CITa0KUX €JIEKTPOJIITIB,

[onsrra po JICTIEPCHI
cucteMd. Kojoinni Ta 1CTHHHI
po3unnn. Cycnensii, emyJbcii,
aepo30JIi.

Bynosa MOJICKYJIH BOJIH,
MOHSITTS TPO BOJHEBUH 3B’S30K.
PozunnHICTH pEUYOBHH, il

Po3paxynkosi 3agaui

1. Posp’s3yBaHHs 3amady  3a
PIBHSHHSAMHU peakiii 3
BUKOPDHCTAHHSAM  pPO3YMHIB 13
MIEBHOIO  MAaCOBOIO  YacTKOIO

PO34YHMHEHOI PEUOBUHM.
JeMoHcTpanii




KPHUCTAJIOTiIPATIB;

HOACHIOE BIUIMB PI3HUX YHUHHHUKIB Ha
PO3YMHHICT,  PEYOBMH;  YTBOPCHHS
BOJHEBOTO 3B’S3KYy; CyTh TIPOIECY
€ICKTPOIITHIHOI JUCOIIAMii.
HissnbHiCHUH KOMIIOHEHT

Po3pizuae KOMITOHEHTH po34HHY,
HacW4YeHI ¥ HEHACHYCHI pO3YWHH,
KaTiOoHM W aHiOHH, eNeKTPONiTH ¢

HECJICKTPOJIITH, CHIbHI ¥ cllaOki
enexTpority; pH myxHOro, KHcioro ta
HEUTPaAJIBHOIO CEPENOBUILA;

onucye pO3YMHEHHSI PEYOBUH y BOJI SIK
(hi3MKO-XIMIUHE SBHUIIE; SAKICHY PEaKIIit0
Ha XJIOPUI-I0HW; BUSBICHHS B PO3YWHI
rigpokcun-ioHiB Ta oHiB ['imporeny;
cKnadac  PIBHSHHS — €JICKTPOIITUYHOL
JTUcoIiamii  JIyriB, KHCJIOT, COJIEH,
piBHSIHHS peakiiii oOMiHy B IOBHiil Ta
CKOpOYeHIH HOHHIN (Qopmax; piBHSIHHS
SAKICHAX peaklili Ha XJOpWA-IOHH B
MOJIEKYJISIpHiH Ta HOHHIN Popmax;
P036°A3y€  SKCIIEPUMEHTAIbHI  3aj1adi,
obuparoun W OOIPYHTOBYIOYM CHOCIO
pPO3B’A3aHHS .

obuucnwe wmacy, 00’eM, KIUIBKICTh
PEUOBHHHM 32 PIBHSHHSIMH peakiiii 3
BUKOPUCTAHH;IM PO3YHMHIB 13 IEBHOIO

3QJICKHICTh BiJl PI3HUX YUHHUKIB.

Hacuueni " HEHACHUYEHI,
KOHIIEHTPOBaHi " PO3BeJICHI
po3umHu. TeruioBi sBUINA, IO
CYIIPOBO/IKYIOTh PO3UHMHCHHS

pedoBuH. PozumbeHHs sk (i3uko-
ximiuanii npouec. IloHsTTs TpO
KPHUCTAJIOTIIPATH.

EnextponmitnaHa  gucoriaris.
EnextponitTd ¥  HEENEKTPOIITH.
Enextpomnitnuna JUCOITiaITis
KHCIIOT, OCHOB, COJ€H Yy BOJHHUX
pO34MHAaX. Crymninb
CJICKTPOJII THIHOT nucorianii.

CunpHi # c1a0Ki eTeKTPOITITH.
[onsrra npo pH pozunny (6e3
MaTeMaTHYHUX PO3paxyHKiB).
3nauenHs pH g xapakTepucTHKH
KHCJIOTHOTO qH JIYKHOTO
cepenoBuma. Peaknii oOMiHy Mix
PO3YMHAMH €JIEKTPOJITIB, YMOBH iX
nepeoiry. MoHHO-MOTeKyIpHi
PIBHSIHHS XIMIYHHX PEaKIIii.
BusiBiieHHsT B pO3uUWHI TiAPOKCH-
ioHiB Ta #ouiB ['igporeny. SkicHi
peaxii Ha JesiKi HOHU.
3acTOCYBaHHS SKICHUX PEaKIliii.

1. TemnoBi  siBUma  mig — 4ac
pO3YMHEHHS (PO3YMHECHHS aMOHIN
HiTpaTy 1 OE3BOAHOTO KalbIii
XJIOPHUIY Y BOII).

2. JlocmiKEHHST PEYOBHH Ta TXHIX
BOJIHUX PO3YMHIB Ha ENEKTPUUHY
MPOBIAHICTB (xpucTamiuHuit
HATpid XJOpWA, JUCTHIHOBAaHA
BO/Ja, PO3YMH HATPii XIopumy,
KPUCTANIYHUH  ILYKOp, PO3YHH
IYKpPY, XJOpUIHA KHCIIOTA).

3. Peakmii  oOMiHy — MiX
EJIEKTPOJIITAMH y BOJIHUX
pO3UMHAX

JlaGopaTopHi nocaian

1. BusBnenns #onis 'igporeny ta
T1IPOKCUJI-IOHIB Y pO3UMHAX.

2. YcTaHOBIEHHA NPHOINU3HOTO
3HaueHHs: pH Boau, myxHUX i
KHCITUX PO3YMHIB (Harpi
T1IPOKCUTY, XJIOPUIIHOI KHUCIIOTH)
3a JIOMIOMOIOK0 YHIBEPCAIBHOTO
IHIMKATOPA.

3. Hocmimkennss pH xapuoBoi i
KOCMETUYHOI POJTyKIIii.

4, Peakmii 00MiHy MDK
EJIEKTPOJIITAMH y BOJIHUAX
PO3YMHAX, IO CYHPOBOIKYIOTHCS




MacoBOIO JaCTKOIO PO3UMHEHOI
PEYOBHHH, OOMPAIOYH 1 OOTPYHTOBYIOUN
Croci0 po3B’si3aHHS,

Xapakmepu3ye eNeKTPOJITH 32 CTyIICHEM
JACOLALIT;

GU3HAUAE  XApaKTep CEepeloBHILA 3a
3Ha4eHHAM pH;

HpoGOOUmMb PEaKIlii MK PO3IMHAMH
EJIEKTPOIITIB 3 ypaxyBaHHSIM YMOB iX
nepediry; sikicHi peakiii Ha kapOoHart-,
cynbdaT- XJIOPUA-i0HH;

6uUANA€ Y PO3UMHI TIAPOKCHI-IOHU 1
tionu ['igporeny;

eukopucmogye  3HaueHHs pH  nmna
XapaKTePUCTUKU KHCJIOTHOTO qu
JY’HOTO CEPEZOBHILA.

LinHicHN KOMIIOHEHT

oorpynmogye  TiepeOir  peaxiiii  Mik
€JIEKTPOJIITAMH Y BOJHHUX PO3UMHAX;
ouyintoe BaxmuBicTb pH po3uuHIB 1is
BHU3HAYCHHS SKOCTI Xap4oBoi,
KOCMETHYHOI MPOYKIIii TOIIIO;
BUCTIOBTIIOE  CYOMCEHHA TIPO 3HAYEHHS
PO3UYMHIB Y TPUPOJIi Ta KUTTI JFOJWHH;
Opo  3aCTOCYBaHHS  3HaHb  ILOJO
BUSIBIIGHHS JIeSIKUX HOHIB; NP0 pPOJjb
EKCIICPUMEHTY B HaYIIi.

BUIIAJIaHHSM OCay.

5. Peakmii 0o0MiHy MIX
EJIEKTPOJIITAMH y BOJTHUX
PO3UYMHAX, IO CYHPOBOIKYIOTHCS
BU[IICHHSIM Ta3y.

6. Peaxmii o0MiHy MiX
EJIEKTPOJIITAMH y BOJTHUX
PO3UMHAX, IO CYHPOBOIKYIOTHCS
YTBOPEHHSM BOIH.

7. BusiBneHHs XJIOpUA-IOHIB Y
PO34HHI.

8. Busmnenns cynbdar-ioHIB Yy
PO3UHHI.

9. BusBneHHs KapOOHaT-iOHIB Y
PO34HHI.

IIpakTH4Hi podoTu

1. Peakuii HoHHOrO OOMiHY MiX
eJIEKTPOJIITAMH y BOJIHUX|
PO3UMHAX.

2. Po3B’si3yBaHHs
eKCTICpUMEHTAIIbHHX 3a]1a4.
JdomamHiii ekcniepuMeHT

1. BuroroBigeHHS  KOJOIZHHUX
PO3UMHIB (KeJe, KUCUTH TOIIO).
HapuanbHi npoekTn

1. EnexTtponitTu B cy4YacHUX
aKyMYyJISITOpax.

2. BupouiyBaHHS  KpHCTaliB




coJei.

3. BuroroBieHHS PO3YMHIB I
HaJaHH JOMEANYHOT JOITOMOTH.
4. Nocnimkenus pH rpyHTiB cBO€i
MICIIEBOCTI.

5. JocmimkeHHs BILTUBY
KHCJIOTHOCTI ¥ JIy’KHOCTI TPYHTIB
Ha PO3BUTOK POCIIHH.

6. Hocmimxenns pH armocdeprux
omagiB Ta iXHBOTO BIUIMBY Ha
Pi3HI MaTepiand B JOBKLILII.

7.  HocmimkeHHS  TPHPOTHUX
00’€KTIB B SKOCTI KHCJIOTHO-
OCHOBHHX 1HJMKATOPIB.

8. Hocmimxenns pH cepenosuia
MiHepaJIbHUX BOJ YKpaiHu.

Hackpizui 3micmogi il

I pomaosmcora 6ionogioavricmo

[MonsTTs PO CycneHsii, eMynbcii, aepo3oui.

Po3B’s13yBaHHs po3paxyHKOBHX 33714 32 IE0 TEMOIO.
300pos s i be3nexa

Po3B’s3yBaHHS pO3paxyHKOBHUX 33124 3a IE0 TEMOIO.

[onsTTs mpo cycnensii, eMynbcii, aepo3oni. KonoiaHi Ta icTHHHI pO34MHH.

Besneune moBoKeHHS 3 pEYOBUHAMH.

EnextpoiniT i HEeeJIEeKTPOIiTH.

[onsrra npo pH po3unny.
Exonoeiuna besnexa i cmanuti po3eumorx

Po3B’s13yBaHHsI pO3PaxXyHKOBHX 33/1a4 32 II€I0 TEMOIO.




ITonsiTTst po pH po3uuny.
3acTocyBaHHS SKICHUX PEaKIliil.
Hionpuemnusicmv i Qhinarcosa spamomuice

Po3B’s13yBaHHs pO3paxyHKOBHUX 3314 32 LI€0 TEMOIO.

Po3unHHICT pEYOBHH.
Enexrtpomnity i HeeJIeKTPOIiTH.

Temmosi sBUILQA, IO CYIIPOBOKYIOTh PO3YMHCHHSA PCUOBUH.

[TonsTTs npo pH po3uuny.
3acTocyBaHHS SIKICHUX PEaKIIii.

Tema 2. XimiuHi peakuii

Y4yenn/yueHuus

3HaHHEBUIT KOMIIOHEHT

3Hae i po3ymic CyThb TIOHATH: XiMiuyHA
peaxilisi, CTyIiHb OKUCHECHHS, OKHCHUK,
Bi[HOBHHK, TIIPOIIECH OKHCHEHHS 1
BiJIHOBIIEHHSI, TETUIOBUI e(eKT peakilii,
MIBUJIKICTHh XIMIYHOT peaKilii;

HABOOUMb HNPUKIAOU OCHOBHUX THIIB
XIMIYHAX  peakIiii; BiJHOBHUKIB 1
OKHCHHKIB.

HissnbHiCHUH KOMIIOHEHT

6u3HAuae CTYNeHI OKUCHEHHS €JIEMEHTIB
y CIIONYKax 3a iXHIMU GopMyamu;
Ppo3pizHae peaxiii CIIOJTyYCHHS,
3aMilleHHs, 0OMiHY, PO3KJIaay; OKUCHO-
BiJIHOBHI Ta peaxiiii 0e3 3MiHU CTYIICHS
OKHCHEHHS, €K30- Ta EHJIOTEepPMIiuHi,
o0opoTHI W HeoOOpOTHI  peakiiii;

Knacudikaris XiMivHHX peakiii
3a KUIBKICTIO 1 CKIIQJIOM pPEarcHTiB

Ta TPONYKTIB peakmii: peakiii
CIIOJIyYEHHS, po3KIazy,
3aMiIeHHs, OOMiHY.

Cryninb OKHCHEHHSL.

BusHaueHHsT CTyNEeHS OKHUCHECHHS
eJIEMEHTa 3a XIMIYHOIO (HOPMYIIOI0
cronyku. Cknananus — ¢dopMmynin
CIOJIYKHM 32 BIZJJOMHMH CTYIIECHSIMHU
OKHMCHEHHS €JIEMEHTIB.

OKHUCHO-BITHOBHI peaxiii.
[Ipormecu okMCHEHHS, BiTHOBJICHHS,
OKHMCHHUKH, BIJTHOBHHKH.

CxiafjaHHs  PIBHSAHb OKHCHO-
BiJIHOBHHX PEaKIIil.
3HayeHHs OKHCHO-B1JHOBHUX

IOpoIeciB Yy KHUTTI  JIFOJIMHH,

JemoHcTpanii

4. Peakii po3kiafy, CrorydeHHs,
3aMimeHHs, OOMiHy, €K30- Ta
CHJIOTEPMIYHI peaKLii.

5. 3aexHICTh MIBUAKOCTI PEAKIIii
MeTaniB (IMHK, MarHii, 3ami3o0) 3
XJIOPUTHOIO KHCIIOTOIO Big
AKTUBHOCTI METay.
JlaGopaTopHi gocaiau

10. BmmB  koHIEHTpamii 1
TEMIIEpaTypd  Ha  MIBUIKICTh
peakiii IMHKY 3 XJOPUIHOIO
KHUCJIOTOIO.

IpakTHyHi podoTu
3. BrumB pi3HMX YHHHHUKIB Ha
MIBUJIKICTh XIMIYHUX peaKIiiil.
HaBuasbHi npoexkTn
9. EnporepmiuHi

peakmii  Ha




OKMCHMKHM 1 BIJHOBHUKH, BaJIEHTHICTH 1
CTYTIiHb OKHCHEHHS €JIEMEHTA;

cknadac  XimiuHi Qopmynu OiHapHHX
CIONYK 3a CTYNCHSIMH OKHCHEHHS
€IEMEHTIB; PIBHAHHSA HAHTIPOCTIIINX
OKHCHO-BIJHOBHHX pEakliii Ha OCHOBI
CJIEKTPOHHOr0 0OajaHcy, TEepPMOXiMiuHi

PIBHSHHS; PIBHSHHA OOOpPOTHHX 1
HEOOOPOTHHX PEaKIfiii;

Knacugpikye  peakiii 32 pI3HUMHU
O3HaKaMHU;

Xapakmepuzye  TIPOIECH  OKHCHEHHS,
BIJIHOBJICHHS, CIIOJYYCHHS, PO3KIAY,
3aMillleHHs, OOMiHy; BIUIMB PI3HUX
YHHHUKIB Ha IIBHUAKICTE XIMIYHHUX
peaxii; poib OKHCHO-B1THOBHUX

MPOLIECIB Y JOBKIILII;

0OmMpPUMYEMbCA TIPABUIT BUKOPUCTAHHS
moOyTOBUX XiMIKaTiB.

LinHicHN KOMIIOHEHT

00TpyHmogye TPOIECH OKHUCHEHHS
BiJTHOBIIEHHSI 3 TIOTVIALY EJIEeKTPOHHOI
OyZ10BH aTOMIB;

6UCTIOQTIOE  CYOIHCeHHA TIPO  3HAYCHHS
XIMIYHMX peakuiid Ta 3HaHb MPO HUX Y
MIPUPOIi, IPOMHCIIOBOCTI, TOOYTI;

TIPUPOII ¥ TEXHIIII.
Ex3oTepmiuHi ¥ eHAOTEpMIUHI
peakuii. TepmoxiMiuHe piBHSHHS.
OO60poTHI i1 HEOOOPOTHI pPeaKLii.
IlIBuakicTh  XIMIYHOI  peakii,
3aJIe)KHICTh IBUIAKOCTI peakKilii Bij
PI3HUX YNHHHKIB

CITyO01 JIFOAMHI.

10.  Ex3orepmiuni
KUTTEAISIIBHOCTI
Oprasi3mis.

peakmii B
JKUBHX

Hackpizui 3micmogi inii




I pomaosincoka 8ionosioanvHicme

3HaueHHs! OKHCHO-BiTHOBHHX TPOIIECIB y KUTTI1 JIOAMHA, TPUPOII i TEXHIII.
300poe s i besnexa. Exonoeiuna besnexa i cmanuii poseumok. 1lionpuemnueicmy i hinarcoea epamommicmo
3Ha4YeHHS! OKMCHO-BITHOBHUX MPOLECIB Y KUTTI JIIOJUHU, IPUPOJI 1 TEXHILII.

Ex30TepMiuHi Ta €HIOTEPMITHI peakiii.

OO60poTHI 1 HEOOOPOTHI pPeaKLii.
IIBuaKicTh XiMiYHOT peaKIlii.

Tema 3. I104aTKOBI MOHATTS NP0 OPraHiyHi CMOJYKH

Ydenb/yueHuus

3HaHHEBMIT KOMIIOHEHT

3Ha€ i po3ymic CyTb TOHSITH TOMOJIOT,
TOMOJIOTIS, TIOMINT OPTaHIYHUX PEYOBUH
3a SKICHUM CKJIaJOoM Ha BYTJEBOIHI,

OKCHI'€HOBMICHI Ta HITPOTEHOBMICHI
CTIONTYKH;

Hazueae eNIeMEHTH-OPTaHOT €HH,
HAaMBaXJMBINI ~ OpPraHiuHI  CIONYKH

(MeTaH i mepriri eCsATh HOTO TOMOJIOTIB,
€TeH, €THH, METAHOJI. ETAHOJI, TIIIepO,
€TaHOBa KHUCIIOTa, TIIOKO3a, Ccaxaposa,

KpoXMajlb,  IIEI0JI03a, CTEapHHOBA,
NaJbMITHHOBA, OJIETHOBA, aMiHOETaHOBA
KHCJIOTH), OCHOBHI MPOAYKTH

MEePEeroHKH HaQTH;

HABOOUMb NPUKIAOU TOMOJIOTIB METaHY,
NPUPOAHUX 1 CHUHTETUYHHX PEUYOBHUH,
CIHPTIB, KapOOHOBUX KHCIIOT, KHPIB,
BYTJIEBOJIIB;

Oco0nMHMBOCTI OpraHiYHUX CHOIYK
(TOpiBHSHO 3 HEOPraHIYHHMHU).
EnemenTu-opraHoresu.

ByraeBoani

Meran SIK MPEACTaBHUK
HACHUYCHHUX BYTJICBO/THIB.
I'omomoris. Tomomorm wmeraHy
(mepri JIEeCATD), ixHI
MOJIEKYJISIpHI i CTPYKTYpHI
(dhopMynH Ta Ha3BH.
diznyni  BiIacTUBOCTL. Peakiis

3aMIIIEHHS ISl METaHy.

Eten  (etmnmeH) 1 eTuwH
(ameturnen) SK  TPEINCTaBHHUKH
HEHACUYEHUX BYTJIEBOIHIB.

MorekynsapHi 1 CTpYKTYpHi
dopmynu. Di3udHI BIACTHBOCTI.
Peaxuis npuenHaHHs 111 €TeHy i
ETHHY (rayloreHyBaHHS,
TiIpyBaHHSA).

Po3paxynkoBi 3anaui

2. OO0uncaeHHs 00'eMHIX
BIJHOIIEHh Ta3iB 3a XIMIYHHMU
PIBHSHHSIMH.

Jemoncrpanii

6. Moperni MoJleKyn BYTJIEBO/HIB (Y
ToMy dncii 3D-mpoekTyBaHHS).

7. Topinnsa napadiny, BU3HaAYCHHS
fioro SIKICHOT'O CKIlagy  3a
MPOJYKTaMH 3rOPSTHHSL.

8. OsnailfomnieHHA 31 3pa3kaMu
BUPOOIB 13 moJieTniieny BusiBineHHs

BJIACTHBOCTEH MOJIICTHIICHY
BITHOLIICHHS bi (s} HarpiBaHHS,
PO3UYHMHIB KHCIIOT, JIYTiB.

9. Jlis eTaHOBOi KHCIOTH Ha
IHIUKATOPH.

10. B3aemMopist eTaHOBOI KHUCJIOTH 3
MeTajaMHu, JIyTaMH.
JlabopatopHi gociau




ROACHIOE PEAKIIii TOPIHHSA OPTaHIYHUX
pEUOBMH, 3aMillleHHS [JIsI  METaHy,
NpUENHAHHA A7l €TeHY U eTHHY; AesKi
XIMIYHI BJIACTHUBOCTI €TAaHOBOI KHCJIOTH;
CYTh IIPOLIECY NTEPETOHKU HA(TH.
HissnbHiCHUH KOMIIOHEHT

cKnadac MOJNEKYJSIpHI #  CTPYKTYpHIi
dbopMynu MeTaHy Ta MEpUIMX IECSITU
HOro  TOMOJOriB, €T€Hy, €THHY,
METaHOIY, €TaHoIy, TIIEepony,
€TaHOBOi Ta aMIHOETAHOBOI KHCJIOT;
MOJIEKYJISIpHI ~ (OpPMYNMH  TIIOKO3H,
caxapo3d,  KpOXMajio,  LENIOJIO3H;
pIBHSHHS peakmidi TOpiHHSA (MeTaHy,
€TeHy W eTHHY, METaHOJy, €TaHOIY),
3aMileHHs UIS MeTaHy (XJIOpyBaHHSA),
NpUENHAHHA JUIS €TeHy U  eTuHy
(ranoreHyBaHHS, TiIpyBaHHI), €TAHOBOI
KHCIIOTH (eNEKTPONITHYHA UCOIIIaIlis,
B3aEMOJIsI 3  METajlaMH, JIyraMu,
COJISIMH); 3arajbHy cXemy
MoJIiMepu3allii eTeHy;

PO3pi3HAE 32 CKIIAJIOM METaH, €TCH, €THH,
METaHOJI, €TaHOJI, TITIIEPOJI, ETAHOBY
KHCJIOTY, BUII KapOOHOBI KHCIIOTH,
IIIOKO3Y, caxapo3y, KpoxXMalb,
HEJTI0II03Y, MUJIO, IPUPOJTHI i
TriIporeHi30BaHi, TBAPUHHI i POCIMHHI,

["opiHHS ByTTIEBOIHIB.

ITonsaTTss m1po mojiMepu Ha
MpUKIIaIi MOJIIETUIICHY.
3acTocyBaHHS MOJiETHIICHY.

[lomwupenHs ByIJIEBOOHIB Y
npuponi. [Ipupoanuii ras, Hadra,
KaM’siHE BYTUUISI — TPUPOIHI
IpKepena ByrieBonHiB. [leperonka
HadpTu. ByriesomneBa cupoBrHa

i 0XOpOoHa JIOBKIJUISL.
3acTocyBaHHS BYIJICBOIHIB.
Oxkcurenopmicui  opra”iuni
PeYOBHHH.
ITonsarra Ipo CIIUPTH,
KapOOHOBI  KHCIOTH,  HUPH,
BYIJIEBOJIN.

MeTaHoi, €TaHOJ, TIIILEPO:
MOJIEKYJISIpHI i CTPYKTYpHi
dhopmynu, Qi3uvHI BIACTHUBOCTI.
lopinns eranoiny. SkicHa peakiris
Ha TJIIEPOJL.

OtpyiiHicTe  MeTaHonmy  H
eTaHoly. 3ryOHa JIisl aJIKOTOJII0 Ha
OpraHi3M JIIOIUHH.

EranoBa (omroBa) kucnora, ii
MOJIEKYJSIpHA 1 CTPYKTypHa
dbopmynu, (i3uuHI BIACTHBOCTI.
XiMiuHI BIACTHBOCTI €TaHOBOI

11. Bsaemomis  rmiimepory 3
kynpym(Il) rizpoxcumom.
12.  Bzaemopmis  TJIOKO3U 3
kynpyMm(Il) rigpoxcumom.
13. BigHOIIEHHS KpPOXMAI0 [0

BOIU  (pO3UMHHICTb, YTBOPEHHS
KJIeHcTepy).

14. BzaeMopmist KpoxMaiio 3 HOIOM.
IpakTuani podoTH

4. BacTMBOCTi €TaHOBOT KUCIIOTH.
5. Bussnenns OpTraHigHUX

CHOJIYK Y Xap4OBUX MPOAYKTAX.
Jomanmiii exciepuMeHT

2. IlopiBHsIHHS MHUHHOI Aii Muma Ta
MIPaJbHOTO MOPOIIKY BITYU3HSHOTO
BUPOOHUKA.

3. BusBieHHs  KpoxMaim B
Xap4yoOBUX MPOIYKTaX.

HaguasbHi npoeKkTn

11. BuxopucranHs MOJiMepiB:
€KOJIOT0-€KOHOMIYHUH aCIeKT.

12. ATnbTepHATHBHI  JDKeperna
eHeprii.

13. Exorpodornoris — Hayka mpo
€KOJIOT4HO Oe3MevyHe XapuyBaHH!.
14. BurotoBneHHs MHJa 3 MUAJIBHOI
OCHOBH.

15. JlocaimKkeHHs XIMIYHOI'O




TBEPIi ¥ PiAKi KUPH,

OinKw, MoJieTHIIeH, MPUPOIHI 1 WTYdH]
KUPH;

nopieHIOE: OpTaHiuHI ¥ HeopraHiuHi
PEUOBHHH, KPOXMAITh 1 IENTFOI03Y, CKIa]]

TOMOJIOTIB ~ METaHy, HacH4eHi
HEHACHYEHI BYTJICBOIHI,

Xapakmepuzye CKJIa, (hizugHi
BIIACTHBOCTI METaHy i HOro TOMOIIOTiB,
€TeHy, CeTHHYy, eTaHOJy, TJILEepOoIy,
€TaHOBOI KHCIIOTH, JKUPIB, TIIOKO3H,
caxaposu, KPOXMAJTIO, LEITIOJIO3H,

OLIIKiB, MOJIICTHIICHY

6u3HAuAc NOCIITHAM UUISIXOM TIiIepod,
€TaHOBY KHUCJIOTY, TJIFOKO3Y, KPOXMaJb;
Ppo38’a3ye  PO3paxyHKOBI 3amadi  Ha
0o04HcIeHHs 00’ EMHUX BiJHOLIEHD r'a3iB
3a XIMIYHUMH PIBHSHHAMH Ta I1HIIHNX
paHille BHUBYEHUX THUIIB Ha MPUKIAI
OpTaHIYHUX CIIONIYK;

oompumyempca  TIpaBWI  OE3MEYHOTO
MOBO/IKEHHS 3 TOPIOYMMHU PEYOBHHAMH,
moOyTOBUMH XiMiKaTaMu.

LinHicHU KOMIIOHEHT

YCGiOOMNIOE  3HAUEHHS  BYIVICBOJHEBOL
CHPOBMHH B EHEPIeTHll; NPUPOJHHUX 1
CUHTETHMYHHX  OPraHiyHUX  CIIOJYK;
MOpaJIbHY Ta COLliJIbHY

KHUCJIOTH: CIEKTPOTITHIHA
TUCOITiallisl, Jis Ha IHAWKATOPH,
B3a€EMOJiSl 3 MeTalaMH, Jyramu,
COJIIMH. 3aCTOCYBaHHS €TaHOBOI
KHUCJIOTH. Bumi KapOOHOBI
KHUCJIOTH: CTEeapHHOBA,
MajJbMITHHOBA, OJeiHOBa. Muio,
HMOro CKiIaj, MAMHA Jisl.

Kupu. Cxnan xupiB, ¢izuuni
BJIACTHUBOCTI. [puponni 7§
rigporeHizoBaHi KUPH.
Bionoriuna pob kwupiB.

Byrnesonu: IJIIOKO34,
caxapo3a, Kpoxmallb, IeJ0I03a.
Monekymsapai Gopmynn, ¢izmaHi
BIIACTHBOCTI, TTOITNPEHHS i
yTBOpeHHS B mpupoi. Kpoxmanb
i LEJIF0JI03a — MIPUPOJTHI
momiMepu. SkicHi peakmii  Ha
TITIOKO3Y i KpOXMaJlb.
3acTocyBaHHS BYIJIEBOJIB, iXHS
OioJorivyHa poJIb.

HiTporenoBmichi
PeYOBHHM.

[loHATTS TpPO aMiHOKHCIIOTH.
binku gk Oiomoriuni mosiMepu.
Henaryparttis OinkiB. bionoriuna
pOJIb  aMiHOKHCIOT 1 OIJKiB.

opraiuHi

CKITamy TKi.

16. XiMmiuyHWA CKIa] KyBaJbHHX
TYMOK.

17. Ximiuduii  ckiag  3aco0iB

JIOTJISITY 32 POTOBOIO ITOPOKHUHOIO.
18. Ipyre *KuTTs namnepy.

19. xepena OpTraHivYHOTO
3a0pyIoHEHHS TepuTopii TpoMaan
(Mmikpopaiiony).




BIIIIOBIAAJIBHICTE 33 HACIAKU BXKUBAHHS
aJKOTOJbHUX  HAIlOiB; HEOOXITHICTH
30epeKeHHsT TOBKILIA Ui MalOyTHIX
ITOKOJTiHb;

00IpyHmMOBy€ POIIb OPTaHIYHUX CIIONYK Y
KUBIA IPUPOLI;

oyintoe 3ry0HY JIiI0 aJIKOTOJNI0 Ha
3JI0pPOB’S; BILINB MIPOJYKTiB
CHHTETUYHOI XiMii Ha HaBKOJIHIITHE
CEpelIOBHIIIE B pa3i HENPaBUILHOTO
BUKOPUCTaHHS 1X;

GUCTIORTIOE CYOMCEHHs TIONO0 3HAYCHHS
OpPTaHiYHUX PEUOBHH Yy CYCIUIBHOMY
rOCHOAapcTBi, MOOyTi, XapuyyBaHHI,
OXOpOHI  37I0POB’S  TOMIO;  3aXHCTY
JMOBKUIISA Bi CTIMKMX  OpraHigvHUX
3a0pyIHIOBAYIB.

3HavYCHHS MIPUPOTHUX i
CUHTETHYHHX OpTaHiuHUX
CIIOJTYK.

3axucT AOBKULISA BIX CTIMKUX
OpraHigYHUX 3a0pyAHIOBAUIB.

I pomaosrcexa 6ionogioanvricmo
3acTocyBaHHS OpraHiYHUX PEUOBHH.
OTpyiHICTh METAHOMY 1 €TaHOIY.

Hackpizui 3micmogi il

3aXuCT MOBKIJUIA BiJ| CTINKUX OpPTaHIYHUX 3a0pyTHIOBAYiB.

300poe’s i besnexa

besneune IMOBO/IPKCHHSA 3 PpEYOBUHAMMU.

3ryOHa Jis aJKOroIIt0 Ha OPraHi3M JFOUHU.

[IpupoaHi # rizporeHizoBaHi KHUPH.
Mumuito, #ioro MuifHa mis.

BiosoriyHa poiib )KUpiB, BYTIEBO/IiB, aMIHOKUCIIOT 1 OUIKIB.




Exonoeiuna besnexa i cmanuii po3sumox

[IpupomHi # CHHTETHYHI OpTaHiYHI pCUOBHHH.
ByrieBoaneBa cupoBUHA i OXOpOHA TOBKIILJIS.
3axucT AOBKILIA BiJl CTIHKUX OpraHiYHUX 3a0pyJHIOBAYiB.

Tionpuemnusicmy i Qhinancosea pamommicniv
[MonsiTTs PO MONMIMEPH.
[lepepobka HadTH.
Muito, HOTO CKIa.

3acTocyBaHHsS OPraHiYHUX PEUOBHH.

Tema 4. Poanb Ximii B JKMTTIi cycnmijibcTBa

Y4yenn/yueHuus

3HaHHEBUIT KOMIIOHEHT

Hazueae: IMEHa BUJATHUX BITYH3HIHHUX
YUCHHUX-XIMIKIB; HAaHBaKIUBIilI XiMidHI
BUPOOHUIITBA B YKpaiHi,

HABOOUMb HPUKIAOU: B3aEMO3B’SI3KIB
MIXK peYOBHUHAMY; 3aCTOCYBaHHS
XIMIYHHUX CHOJNYK y Pi3HUX Taly3sX Ta y
MTOBCSKICHHOMY KHTTI.

HissnbHiCHUH KOMIIOHEHT
Xapaxkmepu3ye: 3HAUYCHHS XIMIl y JKUTTI
CYCIIIBCTBA, 30€pEKEeHH] JTOBKUJLIS, IS
310pOB’s JIIOIEH.

LinHicH1 KOMIIOHEHT

ycgioomnroe 3HAYEHHS
TPOMAJITHCBKOT  TIO3UIlI  BYEHOTO,
MPUIHHHO-HACTIIKOBI 3B’SI3KU y

MPUPOI i 11 HiTICHICTb;

BararomaHiTHICTE pEYOBHH Ta
XiMIYHAX peaknid. B3aemo3B’s3ku
MDK  peJYoBMHaMH  Ta  IXHi
B3a€MOIICPETBOPECHHSL.

Micne xiMii cepem HayK TIpo

npupoay, 11 3HA4YeHHS Ui
PO3YMIHHS  HAyKOBOi  KapTHHH
CBITY.

Pomp  xiMiyHOi Haykwm IS

3a0€3MEeUeHHs] CTaJOr0 PO3BUTKY
JIIO/ICTBA.

XiMiuyHa HayKka i BUPOOHHIITBO
B Ykpaini. BupmatHi BiTUM3HAHI
BYEHI — TBOPII XIMIYHOI HAYKH.

Haguanwvni npoexmu
20. BumaTtHi BiTUM3HIHI XIMIKA K
y4eHi # 0COOHUCTOCTI.
21. ExonoriyHa cuTyaiist B MOiif

MICIIEBOCTI: BiT4yBalo, IyMmaro,
TiFO.

22. AHKeTyBaHHS YUHIB
HAaBYAJILHOTO  3aKjagy  LIOJO0

iXHBOI ydwacTi y pO3B’sS3yBaHHI
EKOJIOTTYHUX npobaem
MICIIEBOCTI.

23. JlocmiKeHHS JTOCTOBIPHOCTI
peKIIaMu 3 MOTIISAY XiMii.




nogasicae aBTOPCHKE NPaBo;
obrpyHmogye: Ppoilb XiMii y Ti3HaHHI
XIMIYHHX MPOILIECIB;

KpUmMuyHo cmasumopca: 10 XIMITHOL
iHopmartii 3 pi3HHX JKEPEIT;

ouintoe: BHECOK XIMIUYHOI HAyKu B
PO3BHUTOK BITYM3HSHOTO
BUPOOHMIITBA; 3HAYEHHS XiMIYHUX
3HaHb  SIK  CKJIaJHHKA  3arajbHOI
KYJIBTYPH JTIOTHHH.

Hackpizni 3micmogi ninii

I pomaosrceka 6ionogioanvricmo

BuatHi BiTUM3HSHI BYEH] — TBOPII XIMIYHOI HAYKHL.

3HavyeHHs XiMil JUTS pO3yMiHHSI HAYKOBOI KApTHHU CBITY.
300poe s i besnexa

BaratoMaHiTHICTP pedoBMH Ta XIMIYHHX peakdid. B3aeMo3B’S3kM MK  peyoBHHaMH Ta  iXHI
B3a€MOIIEPETBOPCHHSI.
Exonoeiuna 6e3nexa i cmanuti po3eumox

XiMist Ta eKoJIoris.
Hionpuemnusicm i ghinarcosa spamomuicme
XiMivHa HayKa i BUpOOHUNTBO B YKpaiHi.

OpienToBHI 00’€xkTH ekckypciil. BomoouncHa cranuis. IlinnmpuemcTBa 3 BUpOOHUITBA IIacTMac, IyKPOBHUl 3aBOJ,
KOHJIUTEPChKa, XJIi00meKapHs.



