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MHHOACHIOBAJIBHA 3AIIUCKA

XiMist SIK IPUPOJHUYA HAayKa € YaCTHHOIO AYXOBHOI i MaTepiajbHOI KyJIbTYpHU JIIOJCTBA, a XiMidyHa OCBiTa —
HEBIZOKPEMHHUM CKJIaJHUKOM 3arajibHOi KyIbTypH OCOOHMCTOCTI, SIKa XKHBE, HABUYAETHCS, IPALIIOE, TBOPUTH B YMOBaX
BUKOPHCTaHHS BUCOKHX TEXHOJOTIH 1 HOBITHIX MaTepialliB, 3MyIlIeHa MPOTUCTOSTH €KOJOTIYHUM pU3HKaM, 3a3HAE
pi3HOOIYHMX yIUMBIB iHpOpMalii. XiMiuHi 3HaHHS, 3100yTi YYHSAMH B OCHOBHIHM HIKONi, CTBOPIOIOTH IiIPYHTS
PEaiCTUYHOIO CTABJICHHS JI0 HABKOJIMIIIHLOTO CBITY, B IKOMY 3Ha4YHE MiCIIe MOCIa€ B3a€MO/Iis JIIOUHH 1 pCUOBHHH,
CIPUSIIOTH PO3KPUTTIO TAEMHHLb )KHBOT'0 Yepe3 Mi3HAHHS MPOLECIB JKUTTEAISTIBHOCTI OPraHi3MiB Ha MOJIEKYJISIPHOMY
piBHI.

HaBuanHs XiMii B OCHOBHIH IIIKOJIi CIPSIMOBYETHCS Ha JIOCSTHEHHS Memu 6a30601 3a2anbHoi cepeOnboi oceimu,
sIKa TIOJIATAE y PO3BUTKY W collianizallii ocoOMCTOCTI y4HiB, (hOpMyBaHHI iXHHOI HAI[IOHAIBHOI CAMOCBIZOMOCTI,
3arajibHOl KyJbTYpPH, CBITOTJISIIHMX OPIEHTHPIB, €KOJIOTTYHOTO CTHIIIO MUCIICHHS 1 MOBEIIHKH, TBOPUYMX 3/110HOCTEH,
JOCHITHAIIKAX HABUYOK 1 HABUYOK JKUTTE3a0e3MeUeHHsI, 3JaTHOCTI /0 CAaMOPO3BUTKY ¥ CAMOHABUYaHHS B yMOBax
TIO0QTBHUX 3MiH 1 BUKJIUKIB.

BunyckHUK OCHOBHOT IIKOJIM — 1i€ MATpioT YKpaiHu, kUil 3Ha€ i1 icTopito; HOCIH yKpaiHCHKOI KyJIBTYpH, SIKUH
MOBa)Ka€ KyNbTYPy IHIINX HAPOAiB; KOMIIETEHTHUI MOBEIIb, IKHI BUTHHO CIIJIKY€ETHCS I€PKaBHOIO MOBOIO, BOJIOJII€
TaKoXX pimHOIO (Y pa3i BIAMIHHOCTI) ¥ OAHIEIO UM KITbKOMAa iHO3EMHUMH MOBaMH;, Ma€ Oa’kKaHHS 1 34aTHICTH 0
CaMOOCBITH; BHSBJISIE aKTUBHICTH 1 BiJNOBIAaJbHICTb, MiANPUEMIMBICTH ¥ 1HILIATUBHICTH Y TPOMAaIChKOMY U
0COOHMCTOMY JKUTTi, Ma€ YSBJIICHHS IMPO CBITOOYJOBY, OCPEKHO CTaBUTHCS JIO JOBKULISA, OC3MEYHO ¥ JIOIIEHO
BUKOPHUCTOBYE JIOCATHEHHS HAYKH 1 TEXHIKH, JJOTPUMYETHCS 3JI0POBOTO CIIOCOOY KHUTTSL.



Merta 6a30B0i 3arajibHOI CEpEAHBOI OCBITH TOCSTAETHCS HA OCHOBI peaii3allii OCHOBHOTO 3aBJAaHHS XiMI4HOT
OCBITH, IO TmosIrae y (¢GOpMyBaHHI 3aco0aMH HABYANBLHOTO TIpeaMETa KI0408ux I HNpeoMemHUX
Komnemenmnocmen. Humu 3a0e3neuyerbcs (OpPMYyBaHHS WIiHHICHHX 1 CBITOTJSIIHUX Opi€HTALid y4HIB, IO
BU3HAYAIOTh IXHIO MOBEIIHKY B )KUTTEBUX CUTYaLlisiX.

Brecok ximii y ¢popMyBaHHS KIIOYOBUX KOMIIETEHTHOCTEH YIHIB PO3KPHUTO B TAOJHIII.

Taoannsa

KoMneTeHTHicCHHIA MOTeHIial HABYAJIBLHOIO MpeaMeTa XiMist

Kurouosa IIpeaMeTHHI 3MIiCT KJIIOY0BOI KOMIIETEHTHOCTI i HABYAJILHI pecypcu 1uis il
KOMIIETEHTHICTh dhopmyBanHs
Cninkyeannsa Yminus:
oeprcasnoro (i - BUKOPUCTOBYBAaTH B MOBJICHHI XiMiuHI T€pMiHH, IOHSITTS, CAMBOJIM, Cy4YacHY YKPaiHCBKY
pionoto y pasi HayKOBY TEPMIHOJIOTIIO 1 HOMEHKJIATYPY;
8ioMinnoCmi) - (hopmMyIrOBaTH BiJINIOBI/Ib HA MIOCTABJICHE 3aITUTAHHS;
M08010 - aprYMEHTOBAHO ONMCYBATH Xifl 1 YMOBH NPOBEIECHHS XiMIYHOTO EKCIICPUMEHTY;

- 00rOBOPIOBATH PE3YNHTATH JOCIIHKEHHS 1 POOUTH BUCHOBKH;

- Opatu y4yacTh B OOrOBOPEHHI MUTaHb XIMIYHOTO 3MICTY, YiTKO, 3pO3yMiIO i 00pa3HO
BHUCJIOBITIOBATH CBOIO TYMKY;

- CKJIaJjaTH yCHE 1 MUCbMOBE MOBiTOMJICHHS Ha XIMIYHY TEMY, BUTOJIOIIYBAaTH HOTO.
CraBJjeHHA:

- IHYBaTH HAYKOBY YKPaiHCEKY MOBY;

- KPUTUYHO CTABUTHUCH JI0 MOBIJOMJICHb XIMIYHOTO XapaKTepy B MEIIHOMY TIPOCTODI;

- IOMYJISIPU3YBATH XiMi4Hi 3HAHHS.

HaBuaabHi pecypcu:

- MAPYYHHUKH 1 TOCIOHMKHU, HAYKOBO-TIOMYJISIPHA 1 XYA0XKHS JIiTEpaTypa, eeKTPOHHI OCBITHI
pecypen;

- HaBYAJIbHI ITPOEKTH Ta NMPE3CHTYBaHHS IXHIX PE3yJIbTATIB.




Cninkyseanns

Ywminus:

iHO3eMHUMU - YUTATH I pO3yMITH IHIIOMOBHI HaBYaJIbHI i HAYKOBO-TIOIYJIAPHI TEKCTH XIMIYHOIO 3MICTY;
moeamu - CTBOPIOBATH TEKCTHU IOBIIOMJICHD 13 BUKOPUCTAHHIM iHIIOMOBHHX JIKEPET;
- YUTATH 1HO3EMHOIO MOBOIO 1 TIIyMaylTH XiMi4YHy HOMEHKIATYPY;
- TMIOSICHIOBATH XIMIYHY TEPMiHOJIOTII0 iHIIIOMOBHOTO TIOXOPKEHHSI.
CraBieHHA:
- LIKaBUTHCH 1 OL[IHIOBATH 1H(OPMAIIiFO XIMIYHOTO 3MIiCTy iHO3€MHOIO MOBOIO;
- 00rOBOpIOBATH JEAKI MUTAHHS XIMIYHOTO 3MICTY 13 3aIliKaBIEHUMH HOCISIMHA 1HO3EMHHUX
MOB.
HaguanabHi pecypcu:
- MeJIifHI 1 IPyKOBaHi JuKepena iH03eMHOI0 MOBOIO.
Mamemamuuna | YMiHHA:
Komnemenmuicms | - 3aCTOCOBYBaTH MaTeMaTHYHI METOJIH JJIsl pO3B SI3yBaHHA 3aBJaHb XiMiYHOTO XapakTepy;
- BHUKOPHCTOBYBATH JIOTiYHE MHCJICHHS, 30KpeMa, Ul pO3B’S3yBaHHS DPO3PaXyHKOBHX 1
eKCHEPUMEHTAIBHUX 33/1a4, MPOCTOPOBY YABY MAJsl CKIAAAHHS CTPYKTypHHX (GopMyln i
MoOJIeJIel PEUOBHH;
- OyayBaTH 1 TIyMaduTd rpadiky, CXeMH, Jaiarpamu, CKJIaJaTH MOJISNI XIMIYHUX CIOJIYK i
MPOIIECIB.
CraBieHHA:
- YCBIZIOMJIIOBATH HEOOXIJHICTh MaTeMaTWYHWUX 3HAHb JUIA PO3B’S3YBaHHS HAyKOBUX 1
XIMIKO-TEXHOJIOTTYHUX MTPOOJIEM.
HaguyanabHi pecypeu:
- HaBYaJbHI 3aBJaHHS Ha BUKOHAHHS OOYMCIIEHB 3a XIMiYHMUMHU (OpMYJaMH 1 PIBHSIHHIMU
peaxiii;
- mpeacTaBieHHs iH(opMmaii B uncioBii uu rpadiuHiil popmax 3a pe3ynbTaTaMu XiMi4HOTO
EKCIEPUMEHTY T2 BUKOHAHHS HABYAIbHUX IMPOEKTIB.
OcHnoeHi YMiHHsA:
Komnemenmuocmi | - TIOSACHIOBATH PUPOJIHI SIBUIIA, MPOIIECH B JKMBUX OpraHi3Max i TEXHOJIOTIYHI MPOIecH Ha




Y BpUPOOHUYUX
HayKkax i
mexHono2iax

OCHOBI XIMIYHHUX 3HAHB;

- (¢opmymoBaTH, OOTOBOPIOBAaTH ¥ pO3B’SA3yBaTH MPOOIEMH MPHPOTHUIO-HAYKOBOTO
XapaxTepy;

- 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 MpUJIaIu 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 YYEHUX Y PO3BUTOK MPUPOJTHUYMX HAYK;

- OL[IHIOBAaTH 3HAYECHHS NPUPOAHNYMX HAYK 1 TEXHOJIOT1H JUISl CTAJIOTO PO3BUTKY CYCHINIbCTBA;
- BHCJIOBIIOBATH CY/KEHHA WIOAO TNPUPOJHUX SBUII 13 TOMIAAY CY4acHOi
MPUPOAHNYO-HAYKOBOI KAPTUHH CBITY.

HapuyanabHi pecypeu:

- HaBYaJIbHE O0JIaTHAHHS 1 MaTepiain, 3aC00M YHAOUHEHHS,

- MDKIIPEIMETHI KOHTEKCTHI 3aBJIaHHS;

- indopmamidHi W aHANITHYHI Marepiaqum 3 TpoOJeM CTaHy JOBKIJUIS, OINAJIHOTO
BUKOPHUCTAHHS IPUPOJHUX PECYPCIB 1 CHHTETUYHHUX MaTepialis;

- iHopMaIliliHI MaTepialli PO CyvacHi OCATHEHHsI HAYKH 1 TEXHIKH.

Ingpopmayiitno-

uugpposa
KomnemenmHuicmeo

Yminna:

- BUKOPUCTOBYBaTH Cy4yacHi HpUCTPOi AJs JoOopy ximiunoi iHpopmarii, ii 00poOiaeHHs,
30epekeHHs 1 epeaaBaHHs;

- CTBOpPIOBATH iH(POPMAITIHHI TPOITYKTH XIMITHOTO 3MICTY.

CrasBJjieHHA:




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

- TOTPUMYBATUCh aBTOPCHKOTO TIPaBa, ETHYHUX MPHUHIIUIIB TTOBOKEHHS 3 iH(popMaIi€eo;

- YCBIJIOMJIFOBaTH HEOOXITHICTh EKOJIOTIYHHUX METOMIB Ta 3acO0iB yTHIi3amii IHQpPOBUX
IIPUCTPOIB.

HaguajbHi pecypen:

- @IIEKTPOHHI OCBITHI pecypcu;

- BipTyaJibHi XiMiuHi J1aboparopii.

Yminnsa euumuca
8nPO006IHC
Jcumms

Yminnsa:

- OpPraHi30ByBaTH CaMOOCBITY 3 XiMii: BH3HA4YaTH MeETY, IJIaHyBaTH, AOOMpATH HEOoOXimHi
3aco0u;

- CIIOCTEpiraT XiMiuHi 00'€KTH Ta MPOBOJIUTH XiMIYHHH EKCTIEPUMEHT;

- BUKOHYBATH HAaBYAJIbHI MPOEKTH XiMIYHOTO i €KOJIOT19HOTO 3MICTY.

CraBjeHHA:

- BUSIBIIATH JOIUTIMUBICTE OO0 XIMIYHUX 3HAHB,

- IparHyTH CaMOBJIOCKOHAJICHHST;

- OCMHCITIOBATH Pe3yJIbTaTH CAaMOCTIHHOTO BUBYEHHS XiMii;

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

HapuyanabHi pecypeu:

- MeJiiiHI JuKepera, AMIaKTUYHI 3ac00M HaBYaHHSI.

Iniyiamuenicmo i
nionpuemaugicmo

Ywminus:

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

- 3aJTy4aTH MapTHEPIB 10 BUKOHAHHS CIUIBHUX MPOEKTIB 3 XIMil;

- BUSIBJISITH 1HILIATUBHICTH 10 POOOTH B KOMaHIi, TeHEPYBaTH ijel, OpaTu BiIMOBIAAIbHICT
3a IPUHAHATTS PillieHb, BECTH AIaJIOT 3aJJs JOCATHEHHS CIUILHOI METH ITiJ] YaC BUKOHAHHS
XIMIYHOTO EKCIIEPUMEHTY 1 HaBYaIHbHUX MTPOEKTIB.

CraBJieHHS:




- BipuTH B cebe, y BIIaCHI MOXIINBOCTI;

- BUB&KEHO CTaBUTHCS JI0 BUOOPY MaliOyTHHOTO HANpsAMy HABYAHHS, TIOB’A3aHOTO 3 XIMI€I0;
- OyTH TOTOBUMH JIO 3MiH Ta IHHOBAIIii.

HaguanabHi pecypcu:

- JiTepaTypa Mpo yCHIITHUX BUHAXITHUKIB 1 T AMPHUEMIIIB;

- 3yCTpivi 3 YCHINTHUMH JTFOIbMU;

- Oi3HEeC-TpeHIHTH, EKCKYpCii Ha cydacHi MiANPHEMCTBA.

Couianvna ma
ZPOMAOAHCHKA
KomnemeHmHocmi

YMinHs:

- CIBHpAIIOBaTH 3 IHIOIMMH HaJ peaji3alli€l0 CoiaJbHO 3HAYYIIMX MPOEKTIB, IO
nepenoavaroTh BUKOPUCTAHHS XIMIYHUX 3HAHB;

- TIpAIfOBaTH B TPYIIi 3alliKaBICHUX JIIOJEH, CIiBIPAIIOBATH 3 IHIIMMHU IPyNaMH, 3aIy4aTu
HIUPITY TPOMAJICHKICTh 10 PO3B’sI3yBaHHS MPOOIIeM 30epeKeHHS JOBKIIIIS.

CrasJjieHHA:

- BUSIBJIATH MMATPIOTHYHI IOYYTTS A0 YKpaiHH, J0OO0B 10 Majoi OaTbKiBIIWHY;

- IOTPUMYBATHCh 3arajJbHOBU3HAHUX MOPAJILHHUX MPUHIMUIIB 1 IIIHHOCTEH;

- OyTH TOTOBHMH BiJICTOIOBATH IIi IPUHIIMIIY 1 IIIHHOCTI;

- BHSIBJISITU 3aIliKaBJICHICTh y JEMOKPATUYHOMY OOJNAINTYBaHHI OTOUYEHHS W €KOJOT1YHOMY
00J1aIITyBaHHI JOBKIJLIS;

- OIHIOBaTH HEOOXiJHICTh CTaJOrO0 PO3BHTKY SK TNPIOPUTETY MIKHAPOTHOTO
CHIBPOOITHHIITBA;

- IIaHyBATH PO3MAITTS [yMOK i MOTJISI/IIB;

- OUiIHIOBaTH W WIaHYyBaTH BHECOK BHMJATHUX YKpPaiHIiB, 30KpeMa BYEHHUX-XIMIKiB, Yy
CYCHIIBHUH PO3BUTOK.

HaBuaabHi pecypcu:

- HaBYaJIbHI IPOEKTHU, TPEHIHTH.

Oobiznanicmos ma
CAMOBUPAIICCHHA Y

cehepi kynomypu

YMminus:
- BUKOPHCTOBYBATH CydJacHI XiMidHI 3ac00M 1 MaTepiav Il BTUICHHS XyIOXKHIX 17e# 1
BHSBIICHHS BIIACHOI TBOPYOCTI;




- IOSICHIOBATH B3a€MO3B’I30K MUCTELITBA 1 XiMii.

CrasBJjieHHs:

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

HaguajbHi pecypen:

- TBOpH 00pa30TBOPUOTrO0 MUCTENTBA, MY3WYHI M JiTepaTypHi TBOpHW SK UTOCTpamii 10
BHUBUYEHHS XIMIYHHX SBUIII,

- KOHTEKCTHI 3aBJIaHHS;

- CHHXPOHICTUYHA TaOIHUIIA.

Exonociuna
zpamomuicmey i
300poee rycummsa

Yminna:

- YCBiIOMJIIOBATH PUYWHHO-HACIIIJIKOBI 3B’ I3KH y MIPUPOI 1 11 HLTICHICTD;

- BUKOPWCTOBYBATH XIMIiYHI 3HAHHS JJIS TMOSCHEHHS KOPHUCTI 1 MKOIM 3400YTKIB XiMii i
XIMIYHOT TEXHOIOTIT 711 JTIOJUHM 1 TOBKIJIIS;

- BJIAIITOBYBATH BJIACHE J>KUTTEBE CEpEAOBHUINE Oe3 IIKOAW JUiss cede, IHIIMX JFoAeH 1
JIOBKIJIJIA,;

- IOTPUMYBATHCS 3I0POBOTO CIIOCOOY JKHUTTS;

- OE3MeYHO MOBOJUTHUCH 13 XIMIYHUMH CTIOIYKaMH 1 MaTepianaMu B MOOYTi;

- Opatu yyacTh y peaiizallii MpOEKTIiB, CIPSIMOBAHUX Ha MOJIMIICHHS CTaHy JOBKIUIS
3aBJISKH JIOCATHEHHSM XIMIYHOI HayKH;

- TOTPUMYBATHUCS MPABUII €KOJIOTTYHO BUBAYKEHOT OBEIHKY B JOBKIJLII.

CraBJjeHHA:

- NIATPUMYBATH H yTIIIOBATH HA MPAKTHUI KOHIIEIIIIO CTAJIOTO PO3BUTKY CYCIIIIbCTBA;

- PO3YyMITH Ba>KJIMBICTh TApMOHINHOT B3a€MOIi1 JIIOAMHY 1 TPUPOIM;

- BUIMOBIIANIBHO ¥ OIaJTHO CTABUTHUCS JI0 BUKOPUCTAHHS MPUPOJHUX PECYPCIB SIK JpKEpena
3II0pOB’s 1 JOOPOOYTY Ta O€3MEeKH JFOAUHY 1 CIIUTLHOTH;

- OLIHIOBATH €KOJIOTIYHI PH3HMKH 1 OyTH TOTOBMM IO PO3B‘S3yBaHHS MPOOJIEM JOBKiJIIA,
BHUKOPHUCTOBYIOUH 3HAHHS 3 XiMii.

HaguaubHi pecypeu:




- HaBYAJIbHI TTPOEKTH;
- AKICHI ¥ KUTBKICHI 3aJ1a4i €KOJIOTIYHOTO 3MICTY.

IIpenMeTHa XiMiYHA KOMITIETEHTHICTD YYHIB € CKJIAJHIKOM KITFOYOBOI KOMIIETEHTHOCTI Y IPUPOIHIINX HAyKax i
TeXHoJIoTisX. BomoniHH XiMiYHOIO KOMIIETEHTHICTIO Ha 6a30BOMY PiBHI 03HAaYa€ 31aTHICTh YUHIB MUCIUTH 1 TiSITH 3
MO3HLIN CBITOMISTHUX OPi€HTALiH 1 HIHHICHUX YCTAaHOBOK, CPOPMOBAHUX Y MPOILIEC HAaBUYAHHS XiMii.

[IpenMeTHa KOMIETEHTHICTh € CKJIaJHUM YTBOPEHHSM, OCHOBHMMH KOMIIOHEHTaMH SIKOI'O € 3HAHHEBHUH
(mi3HaBanbHUM), MisUIbHICHUN (TOBENIHKOBHI) 1 WIHHICHWH (MOTHMBaliiiHWi). 3MICTOBE HAMOBHEHHS IIHX
KOMITOHEHTIB PO3KPUTO B pyOpuIli nporpamu «OdikyBaHi pe3y/IbTaTH HaBUAIbHO-ITI3HABAIBHOI JTISIIBHOCTI.

[lepenik o4ikyBaHHWX pe3yNbTaTiB HABYAHHSA 30PI€HTYE BUUTENIS HAa JOCATHEHHS METH HAaBYaHHS 332 KOXKHOIO
TEMOIO TPOTPAMH, TIOJNETIINTh TUIAHYBAaHHS I[iJIeH 1 3aBAaHb yPOKiB, TACTh 3MOT'Y BUPOOHTH aIeKBaTHI METOJUYIHI
MiAXO0H IO IPOBEJCHHS HABYAJIbHHUX 3aHATH, IOTOYHOTO W TEMAaTHYHOTO OL[iHFOBAHHSI.

KomnerentHicHUi miaXig y HaBUaHHI, HA BIAMIHY BiJ IpEAMETHOTO, TIepeadavae iHTErpaIio pecypciB 3mictTy
Kypcy XiMii Ta iHIIMX TpeMETiB Ha OCHOBI ITPOBITHUX COIIaIbHO i OCOOMCTICHO 3HAYYIINX 11€H, 1110 BTUTIOIOTHCS B
CyYacHil OCBITi: yMiHHS BUMUTHCS, €KOJIOT1UHA TPAMOTHICTH 1 3JI0POBHI CHOCIO KUTTS, COIialibHA Ta TPOMA/ITHChKA
BiJIMOBIIaIbHICTD, IHII[IATHBHICTG 1 M AIPUEMIIUBICTD.

Jns peamizamii mmx imeld BHOKPEMIICHO TaKi HACKPI3HI 3micmoei ninii: «Exonoziuna Oesnexa i cmanuil
poszsumoky, «I pomadsHcoka gionosioanvHicmvy, «300poe's i 6esnexay, «llionpuemausicme i pinancosa
2PAMOMHICIbY.

Hacxkpi3ai 3MicTOBI JIiHiT OCIIIOBHO PO3KPUBAIOTHCS Y IPOLIECi HABYAHHS i BAXOBAHHS YUHIB, € COUIBHUMH JUIS
BCiX MPEIMETIB 1 KOPETIOIOTHCSA 3 KINFOUOBUMH KOMIIETEHTHOCTSIMH.

3microBa JiHis «EKo02iuna 6e3nexa i cmanuil po3eumox» peaizyeThes Ha 3pa3kax, 1o Jal0Th 3MOT'Y YYHEBI
YCBIIOMHUTH NPUYMHHO-HACHIIKOBI 3B’S3KM Y PUPOI 1 11 HUTICHICT; BaXIIMBICTh CTAIOr0 (KEPOBAHOTO) PO3BUTKY
KpaiHu ans MaidOyTHIX mMoKodiHb. Taki 3pa3kd Hajae Matepial Hpo A0OyBaHHS i 3aCTOCYBaHHS PEUOBHH,
30epeKeHHsT MPUPOJHUX PECYypCiB — BOAM ¥ MOBITPs, pallioHAJbHE ¥ OIIAJAHE BUKOPUCTAHHS IPHPOIHUX
BYTJICBOJIHIB, KOJIOOOIT XIMIYHUX €JIEMEHTIB 1 pEYOBHH TOIIIO.

Pesynbprarom peanmizariii 11i€i 3MicTOBOI JIiHIi € He JuIIe OOI3HAHICTh YYHS 13 €KOJIOTIYHUMH MPOOJIeMaMH,
MOB’SI3aHUMH 13 JTOTPHUMAaHHSIM YHUCTOTH BOIM 1 MOBITPA, MPOLECAMHU TOPIHHA 1 JUXaHHSA, KUCJIOTHUMH JOLIAMHU,
CTIHKMMH OpTaHIYHUMH 3a0pyTHIOBAaYaMH, a i YCBIIOMJICHHS MOXIIMBOCTI PO3B’I3yBaHHS IUX MPpobeM 3acobaMu



XiMii. YdeHb miHy€e MPUPOIHI PECYPCH, Bill SIKUX 3aJICKUTh HOTO 3IOPOB’s, TOOpOOYT, CTAaIHii PO3BUTOK KpaiHW;
YCBIIOMITIOE HEOOXiTHICTh 30€peXeHHs YHUCTOTH MOBKIUIAL;, Oepe ydacTh y BIATOBIAHHMX 3aX0OAax; €KOJOTIYHO
BHUBA)KEHO MOBOAUTHCS Y JOBKIJLI.

CTaHOBIIEHHIO YYHIB SK CBIJOMHX TPOMAJsH, TATPiOTiB YKpaiHHW, YIEHIB COIIyMy, MICIIEBOi TpOMajH,
MIKITPHOTO KOJIEKTHBY Ma€ CIPHUSATH peaii3allis 3MicToBoi JiHil «I pomadanuceka eionogioansnicmsy. Ha ypoxax
XiMii y4Hi 03HAHOMITIOIOTBCA 31 3J00YTKaMH BITYM3HSHUX YUEHUX Ta iXHBOIO IPOMAISIHCHKOIO MO3HIIEI0, OIIIHIOIOTh
PO3BHUTOK BITYM3HSHOTO BUPOOHUIITBA Ha OCHOBI JOCATHEHb XiMIUHOI HayKH, HABUYAIOTHCS MPALIOBATH B KOMAaH],
BIIMTOBIJaJIbHO CTaBUTHUCH JI0 3aBJJaHb, BU3HAYEHUX KOJEKTHBOM, Ta PETEIFHO BUKOHYBATH CBOIO YaCTHUHY POOOTH. Y
M03aypPOYHHI Jac J0A0Th PO YHCTOTY AOBKUIIS CBOTO PETiOHY, O€pPYTh MOCHIBHY y4acTh y peami3allii comiaabHO
3HAYYIIUX HABYAIbHUX HPOCKTIB.

Pesynpraramu, 1m0 3acBiAYYIOTH TPOAYKTHUBHICTH peaimizamii 1iei JiHil, € YCBiJOMIIEHHS yYHSIMHU
BiJIMTOBITaJIbHOCTI 3a pe3yNbTaTH HaBYaHHS, SIKi MOXKYTh Y MAalOyTHROMY BIUIMHYTH Ha PO3BUTOK KPaiHW; CyMITIHHE
BUKOHAHHS 3aBJlaHb y KOMaHJi; BUPOOJIEHHS BJACHOTO CTaBJICHHS 0 BXKMBaHHS allKOTOJIIO; pallioHaTbHEe
BUKOPHUCTAHHS PEUOBHH; YIaCTh Y 3aXHUCTi JOBKULISA 1 30epeskeHH] Horo ais cede Ta MaliOyTHIX MOKOJiHb.

3microBa JiHis «300poe’'s i 6e3nexka» TOPKAETbCS BCiX 0€3 BHHATKY TEM IpOrpamMH 3 XiMii, OCKiIbKU
BUKOPUCTAaHHS 3/J00yTKIB XiMil YOpPONOBX YChOI'O IKHTTS JIIOAMHM TICHO TIOB’S3aHO 31 3J0pOB’SIM 1
KUTTE3a0e3meueHHsIM. [1ociinoBHUI pO3BUTOK ITi€T 3MICTOBOT JIiHIT Y 3MICTI KypCy J1a€ YIHSIM 3MOTY YCBIJJOMHUTH, 3
oJTHOTO OOKY, 3HAUYEHHS XiMil 1T OXOPOHH 370POB’s, a 3 1HIIIOTO — MOXKIIMBY IIKOJY MPOJYKTIB Cy4acHOI XiMi4HOT
TEXHOJIOTI] y pa3i HeHaJIeKHOTO BUKOPUCTAHHS iX.

VY pesynbraTi peanizamii 1mi€i 3MicTOBOI JiHIT y4eHb 0€33aCTEpEKHO JOTPHUMYETHCS TPABWII OE3MEYHOr0
MOBO/IKEHHS 3 pEUOBHHAMHM 1 MatepiazaMu B Jadoparopii, moOyTi i AOBKiLI; 00i3HAHHUH 13 3aX0JaMH O€3MEeKH ITijJ
Yac peakuii ropiHHA, MapKOBaHHIM HeOE3NEeYHNX PEUOBHH; YCBIIOMIIIOE 3aJI€KHICTh 30POB’S BiJ YHCTOTH BOJU,
MOBITPSI, CKJIaJy XapuoBHX MPOJYKTIiB, 3ryOHY JFO aJKOTOJIO Ha OPraHi3M IOJHHHU; JOTPHUMYETHCS 3J0POBOTO
CIIoCco0y JKUTTSI.

3microBa niHisA «Ilionpuemnugsicme i hinancoea zpamommnicme) HALIMIOE yYHIB HAa MOOLNI3aLil0 3HAHB,
MIPAKTUYHOTO JOCBiAY 1 IMIHHICHUX YCTAHOBOK Yy CHTYAIlisIX BHOOPY 1 MPUHAHATTS pimieHb. Y HaBYaHHI XiMii Taki
CUTYyaIlii CTBOPIOIOTBCS TIiJ] Yac IUIAaHyBaHHS CAaMOOCBITHBOI HAaBYAJIBHOI MisUTBHOCTI, TPYIOBOI HaBUYaIBHOI,
eKCIEPUMEHTAIILHOT pOOOTH, BUKOHAHHS HaBYAJbHUX MPOEKTIB 1 MPE3EHTYBaHHS iX, pO3B’I3yBaHHS PO3PAXyHKOBHX



1 KOHTEKCTHHX 3a71a4, BUPOOJICHHS BJIACHOI MOZEI ITOBEAIHKH Y TOBKIILII.

Po3kpuTTs 3MicTOBOI JTiHIT TOTpeOy€e MO3UTUBHUX 3pa3KiB i3 icTOpii XiMil, MISUTFHOCTI BUEHUX 1 MiIMTPHEMIIIB Y
raimysi Ximii, ekosorii, ¢gapmakonorii, mo 3acBiI4yIOTh MOJIUBICTh PO3B’SI3yBaHHS HE JHUILIE TEOPETUYHHUX, a U
MIPaKTHYHUX MPOOIIEM XiMil 1 XIMITHOTO BUPOOHHUIITBA.

Y pesynbrarti pearnizamii 11i€i 3MiCTOBOI JIiHIT Y4€Hb YCBIOMITIOE Ba)KIIMBICTh BUBUYEHHS XiMii; OILIIHIOE YCIIiXH,
JOCSITHYTI Cy4aCHUM CYCITIIBCTBOM Y XIMiYHIH Hay1li, po3po0JieHH] crtoco0iB 100yBaHHsI, MePepOOKH i 3aCTOCYBaHHS
PEUOBHH SIK TakKi, IO 3ajleXaTh BiJ 3HaHb, YMiHb, iHIIIATUBHU 1 MiAMPUEMIUBOCTI OKPEMHUX OCOOUCTOCTEH 1 TPy
OJTHOJIYMIIiB; TIEGPEHOCUTH II€ CTABJICHHS HAa Pi3HI BUAM CBOEI HABYAIBHOI MISIIHHOCTI, TIOBOJDKEHHS Y JOBKIJLTI,
CBiZIOMO OOWpae HAIPsIM HABYAHHS y CTAPIIi{ KO, BUXOSYH 3 BIACHUX MOXIIMBOCTEH.

Peaurizanist HacKpi3HMX 3MICTOBHUX JIiHiH He mependavyae OyAb-KOTo pO3IMUPEHHS YU OTTUOICHHS HAaBYAIBHOTO
Marepiaiy, ane morpebye MOCWICHHS yBard IO TEBHHX WOTO acmekTiB. IIpoBimHi izmei, Ha SIKUX TPYHTYIOTHCS
HACKpIi3HI 3MICTOBI JIiHii, BTITFOIOTHCS B HABUAHHI XiMil SIK Y TEOPETHUIHOMY 3MICTi KypCy, TaK 1 B eKCIIEpUMEHTAIbHIN
JiSUIBHOCTI Y4YHIB, i 9ac po3B’si3yBaHHS 3a/ad 1 3aBlaHb 3 pEeIbHUMH JaHUMH, BUKOHAHHS MDKIIPEIMETHHX
HaBYAIBHUX MPOEKTIB, pOOOTH 3 Pi3HUMHU JiKepelaMH iH(opMallii; B Mo3aypovHUil 4ac BOHU Peali3yrOThCs ITif] 4ac
TEMaTUYHUX TWXKHIB, y4acTi B PETiOHAIBHHUX, BCEYKPATHCHKMX Ta MIKHAPOJHHUX KOHKypcax (y TOMY YHCIi
JUCTAHIIHHUX).

YV HaByanbHIN mporpami 3 Ximil HaCKpi3HI 3MICTOBI JIiHIi BUHECEHO B OKpeMy PyOpuKy. Y Hiil 3a3Ha4eHO
MHUTaHHS, 10 Ja0Th 3MOTY BiIMOBIAHO CIIPSIMYBATH 3MICT KOXHOI TEMH.

Ha 3aBeprieHHs1 HaBYaHHS XiMii B OCHOBHI IIKOJIi Y4eHb Ma€ 3aCBOITH MPOBIIHI 1/1€1 XiMIYHOI HAYKH, IIHHICHI
YCTaHOBKHM 1 MaTH JOCBIJ 1X 3aCTOCYBaHHs y BJIACHIH JAiSUTLHOCTI, 110 B CYKYITHOCTI 3a0e31euye 0a30By MiATOTOBKY 3
npeaMera 1 CTBOPIOE MINIPYHTS AJs MOAAJbIIOrO HaBYaHHA Ximil y crapmiiii mkoii, comiamizamii 1 TBop4oi
caMopeatizalii 0COOMCTOCTI.

3MicT Kypcy XiMil OCHOBHOI IIKOJIM 30epirae mepeBipeHe yacoM 0a3o0Be sApo, HEOOXiIHE IS OCBIYCHOCTI M
PO3BHTKY Y4HS; PO3KPHBAE 3arajbHOKYJIbTYPHHUH, TYMaHICTHYHHHA XapakTep NPUPOTHHYO-HAYKOBHX 3HAHB;
I'PYHTY€ETHCSI HA MPOBIJHUX CBITOMISIAHUX 17IEsIX MPUPOJO3HABCTBA, SIK OT:

* Mi3HABAHICTh MATEPiaJILHOTO CBITY;

* MUCKPETHICTHh MaTepii;

* iepapxis piBHIB CTpYKTYpHOI oprasizaiii Marepii;



* MaTepiajbHa €IHICTH CBITY;

* MPUYMHHO-HACITIIKOBI 3B'S3KU Y IPUPOI;

* 3HaYCHHS MPUPOJHUYMX HAYK [T PO3B'SI3yBaHHS MPOOJIEM CTAJIOTO PO3BUTKY JIOJCTBA.

kinpHu# Kypc XiMii moOymoBaHO 32 KOHIEHTPUYHAM IpHHIMNOM. Ha meprmomy KOHIEHTpi (B OCHOBHIM
IIIKOJT) BUBYAETHCS MiHIMAIBHHUNA 32 00CSATOM, aie (pyHKIIOHATBHO MUTICHUHM 0a30BWi Kypc XiMmii, mocTaTHIN As
MOJANBIIOT OCBITH 1 CaMOOCBITH Y4HiB. 3MICT Opyroro KOHIEHTpPY (CTapmia IIKOJa) 3ajJeXHUThb BiJ Mpogiiro
HaBYaHHs, 00pPaHOr0 YYHEM.

IIporpama oOCHOBHOI MIKONM peaji3ye 3MICTOBI JiHIT XIMIYHOTO KOMIIOHEHTa OCBITHBOI ramysi
«IIpupomo3HaBCTBO»: XIMIYHUH €IIEMEHT, pEYOBHHA, XIMIYHA PEaKIlisi, METOAW HAYKOBOTO Mi3HAHHS B XiMii, XiMis B
XKHUTTI CYCHiJIbCTBA. 3MICT MPOrpamMH CTPYKTYpOBaHO 3 YPaxyBaHHSIM BiKOBHX OCOOJIMBOCTEH Y4YHIB 1 Hacy,
BiJJBEICHOTO Ha BUBUEHHSI IIPEIMETA.

B ocHOBHi#1 mKoMi XiMit0 BUBYAIOTH 32 THIIOBUM HABYAJIHHHUM ILIAHOM 3 TaKHM PO3MOILIOM ToauH: 7 K. — 1,5
rof., 8, 9 kI — 2 roj. Ha THKIAeHb. OO0paHO TaKy MOCIIJOBHICTh BUKJIAICHHS HABYAIBHOTO MaTepiaiy:

7 kaac. Bemyn. Tema 1. [ouamxoei ximiuni nonamms. Tema 2. Kucenw. Tema 3. Booa.

8 kumac. Tema 1. byoosa amoma. Ilepioouunuii 3axon i nepioouyna cucmema Ximiunux eremenmis. Tema 2.
Ximiunuil 36’130k i 6yooea peuosunu. Tema 3. Kinvkicmo peuosunu, po3paxyuku 3a ximiunumu popmynamu. Tema 4.
OcHo6HI Knacu Heop2aHiuHUX CHOJIYK.

9 kaac. Tema 1. Posyunu. Tema 2. Ximiuni peaxyii. Tema 3. Ilouamkosi nonamms npo opeaniyni cnonyxu. Tema
4. Ponb ximii 6 slcummi cycninbcmea..

VY 7 kaaci Ha piBHI CKJaJy peUyOBHHU TpuBa€e (OpMyBaHHS OCHOBHHMX XIMIYHHX IOHATH (2TOM, MOJEKYJa,
XIMIYHHMHA €IeMEHT, NPOCTi W CKJIaJHI PEYOBHMHM), pO3MoYare y MpUpPOJO3HaBUNX Kypcax 1-5 kmaciB; ¢popMyroTbes
HOBI MOHATTA (XiMiuHa (hopMyna, BaJeHTHICTb, XiMiuHa peakuis). CxeMu XiMIYHMX peakuiid 1 XiMiuHi piBHAHHS
PO3TIIAIAI0TECS Ha OCHOBI 3aKOHY 30epekeHHs mMacu pedoBuH. O3HaiiomiieHHS (B 3arajibHOMY) i3 TEpPiOMYHOI0
CHUCTEMOIO XIMIYHHX €JIEMEHTIB MepeadadyeHo MpPOrpaMor0 3ajyis TOro, o0 y4HI Majid 3MOI'y BCTaHOBUTH
B3a€MO3B 130K MK PO3TalllyBaHHSIM €JIE€MEHTIB Yy MEePioANUHIN cucTeMi Ta IXHbOIO BaJIEHTHICTIO, BUKOPUCTOBYBATH
iH(hOpMaIliIO, IKY MICTUTh IIEPIOIUYHA CHCTEMA, PO BITHOCHI aTOMHI MacH XiMIYHUX €JICMCHTIB.

Jleski BIACTUBOCTI MPOCTHX 1 CKIAHUX PEYOBHH PO3TIISAAIOTHCS HA TPHUKIAAX KHCHIO 1 BOAW B HACTYITHUX
IBOX TeMax. Po3rmsagaroTecsi mpouecd 100yBaHHS KMCHIO; Ha OCHOBI XiMIYHUX BJIACTHBOCTEH KHCHIO BBOJHUTBHCS



TTOHATTS TIPO PEAKITIIO CITOYYCHHS Ta OKCHIA METATIYHUX 1 HEMETATIYHUX €JICMEHTIB.

BuBueHHs XIMIYHMX BIIaCTUBOCTEH BOAM Ja€ 3MOTY PO3TJITHYTH B3a€EMOJII0 OKCHIIB 3 BOJOK Ta
03HaHOMUTHCS 3 KHCJIOTaMU i ocHoBaMu. Lle 3a0e3neuye MiHIMaIbHY (akTOJNOTiUHy 6a3y MpO CIONYKH XIMIYHHX
€JIEMEHTIB 1 IXHI BJaCTUBOCTI JUIA MTONATBIIOTO BUBUEHHS MEPIOTMIHOTO 3aKOHY 1 XIMIYHOTO 3B’S3Ky y 8 KIaci.

Ha npomy erami HaBuaHHS Ximii TpuBae (HOpMyBaHHS MOHSATTS PO PO3YMH Ta HOTO KOMIOHEHTH, MAaCOBY
YacTKy PO3YMHEHOT peYOBHHH (TIPOTIeIeBTHYHI 3HAaHHS HaJaBaJIlCh HA YPOKax MPUPOA03HABCTBA). Y YHI HABUAIOTHCS
BUTOTOBJISITU PO3YMHH, PO3B’SI3yBaTH 3a7adyi Ha OOYHMCIEHHS KUIBKICHOTO CKJIay PO3YMHY, BU3HAYEHHS MacoBOI
YaCTKU PO3UYMHEHOI PEUYOBUHH, 00’ €My 1 Macu BOIH IJIsl HOTO BUTOTOBJICHHS.

VY 8 kiaci Ha MOYaTOK BUHECEHO TEOPETUYHHIA MaTepian mpo OymoBy aToma, MEepioANYHUIN 3aKOH, XiMIYHUN
3B’s130K 1 OyZ0BY peyoBuH. BuBUeHHs! Oy/n0BH aTroma Aa€ 3MOTY MOSICHUTH NPUYHHY SBUINA MEPIOAMYHOCTI 3MiHH
BIIACTHBOCTEH XIMIYHUX EJIEMEHTIB 1 iXHIX CIIOIYK, PO3KPUTH Ha BUIIIOMY TEOPETUIHOMY PiBHI MTOHATTS BAIEHTHOCTI
€JIEMEHTIB Y XIMIYHUX CITONTyKaX, 3’5ICYBaTH eEKTPOHHY IPUPOy KOBAJIEHTHOTO Ta HOHHOTO XIMIYHUX 3B’ SI3KiB.

VY nactynHii Temi «KinbKicTh pedoBuHH. Po3paxyHku 3a XiMiyHHMHU (popMynamu» HOPMYETHCS MOHSTTS PO
KUIBKICTh PEUOBMHHM Ta OJMHUIIO ii BUMIPIOBAHHS — MOJIb. YYHI BUAThCS OOYMCIIIOBATH MOJIAPHY Macy, BiAHOCHY
TYCTHHY Ta3iB. AOCTpakTHI MOHATTS MPO aTOMU M MOJEKyJIH HaOyBalOTh peaIbHUX KUIBKICHUX XapaKTEPUCTHUK.
3acBOEHHS 3HaHb 3 TEMU JIOTIOMOXKE YUHSIM 3pO3YMITH KiJIbKICHI Bi/IHOIIIEHHS Mi>K PEYOBUHAMH B XIMIYHUX pEaKIisix
(moOupaHHs Koe]ili€HTIB) 1 MOJIETIIMTH KUIbKICHI pO3paxyHKH 32 XIMIYHUMH PIBHSIHHSIMH.

[Hani BuB4aeThcst TeMa «OCHOBHI KJIacH HEOPraHIYHUX CIIONIYK», SIKa Ma€ MEPEBaXHO (DAaKTOJOTTUHUNA XapaKTep,
aJie 3 aKIEHTOM Ha B3a€MO3B’ 3Ky CKJIally, BIACTUBOCTEH, 3aCTOCYBaHHS PEUOBHH 1 IXHBOI'O €KOJIOTIYHOIO BIUTUBY.
3a Takoi MOCIHIZOBHOCTI TeM BWBYEHHS HEOPraHIYHAX PEUYOBHH HUHI HAO0YBa€ TEOPETHYHOTO MiIIPYHTS, SIKE
CTaHOBIISTH MEPIOANYHUI 3aKOH, Oy/0Ba PEUOBHH, KUTBKICHI BiTHOIIEHHS B Ximii. XiMiuyHHMIA CKJIaj i1 BIaCTHBOCTI
PEUOBHH JIOTIYHO TOB’S3YIOTHCA 3 PO3MILICHHSIM XIMIYHHX €JIEMEHTIB y MEpioAWYHIA CHCTEMi, a B MPaKTUYHIN
YaCTUHI MPOrpaMHu € 3MOra MOCTYIIOBO MEPEHTH Bijl MPOCTUX A0 CKIAJHINIMX XIMIYHUX PEaKiliid 1 po3paxyHKOBHX
3ajad.

[lepma Tema 9 Kiacy npucBSYeHa AUCHEPCHUM CHCTEMaM, KOJOIAHUM H iICTUHHUM po3uuHaM. Posrismaerscs
OyI0Ba MOJICKYJIM BOJIH, 11 BIIACTUBOCTI MOSICHIOIOTHCS 13 3aTyUEHHSAM TIOHATTS IIPO BOJTHEBHH 3B’ s130K. BoIHI po3unHn
KHCJIOT, OCHOB 1 COJIEH Ta peaxiiii Mi’K HIMH BUBYAIOTHCS 3 MOTIISATY €ICKTPOJIITHIHOI ACoITiamii. BBOTUTECS MOHATTS
npo pH po3unHy, 3Ba)karou Ha BaXKIMBICTh BU3HAYEHHS SKOCT1 Xap4oBOi Ta 1HILIOI MPOIYKIIii.



Hacrtymaa Tema mMae y3araJlbHIOBaJIBLHUHN XapakTep IMIOAO IIIe OIHI€l TPy 00’ €KTIB XIMIYHOI HAYKH — XIMIYHUX
peakiiii. @opMyBaHHS FOTO KIFOYOBOTO MOHATTS XiMil BiZOyBa€ThCs Ha SKICHO HOBOMY PiBHI 3aBISIKHM PO3BHTKY
MOYaTKOBUX YSBIIEHb MPO XIMIYHY PEAKLiI0 Ta MOMIJIMBOCTI 3alIy4UTH MONEPEIHBO HAOYTI 3HAHHA MPO peakiii 3a
YYacTIO HeOpraHigHuX pedoBwH. [1i 4ac BUBYEHHSI OKHCHO-BITHOBHHX PEAKIIIH PO3TISAAE€THCS TOHATTS PO CTYIIIHb
OKHCHEHHS Ta IPaBWiIa HOT0 BU3HAYEHHS y CIIOIYKaX.

OpraniyHi CIOJYKH BUBYAIOTHCS HA PiBHI MOJEKYJSIPHOTO CKJany; Ijsl BYTJICBOIHIB, CIHUPTIB 1 €TaHOBOI
KHCJIOTH TIepe0adeHo TaKoX CKIaJaHHs CTPYKTYpHUX ¢opmyn. XiMidHI BIACTHBOCTI PO3IJISIAIOTHCS B
oOMexxeHOMy 00cCs3i: peakilii TOpiHHS s BYTJEBOIHIB 1 CIHPTIB; 3aMillleHHS 3 XJOPOM — JUIS HACHUYCHHX
BYTJICBO/IHIB; IPUEIHAHHS BOIHIO 1 OpOMY — TSI HEHACHYEHHX BYTJICBOAHIB; peakilii eTAaHOBOI KUCIIOTH HABOIATHCS
B MOPIBHSHHI ii 3 HEOpPraHiYHUMHU KHCIOTaMu. [IOHATTS TPO TOMOJIOTIIO PO3TIIAJAETHCS HA MPUKIIaAi TOMOJIOTIB
MeTaHy. [3omepis, mpaBriIa yTBOpPEHHS Ha3B OPTraHiYHUX CIIOTYK HE BUBYAIOTHCHL.

3aKIfOuHy TeMy OCHOBHOI HIKONHU «Poib XiMii y KHUTTI CyCIUITECTBAY MPHUCBSIUYEHO KIIFOUOBUM CBITOTIISTHAM
MUTaHHSIM X1Mii OCHOBHOT IIIKOJIH PO 0araTOMaHIiTHICTh 1 B3a€MO3B’SI3KU PEYOBUH, PO3TIISIAETHCS MicCIIe XiMil cepelt
HaYK MpO MPHPOAY, il 3HAUSHHS [T PO3YMIHHSI HAYKOBOI KAPTHHU CBITY, POJIb XIMiYHOT HAYKH 1 BAPOOHHIITBA JIJIS
3a0e3IeUeHHS CTaJIOr0 PO3BUTKY JIFOJICTBA.

BuBuenns ximii y 8 i 9 kiiacax po3MoYMHAETHCS KiJIbKaroJJMHHAM TOBTOPEHHSM 0a30BUX Bimomocteid. Lle
MOBTOPEHHS BAXKIIMBE, OCKUIBKH aKTyali3ye 3HaHHS Y4HIB, 30€pekeHi y JOBIOTPUBAIIIH 1TaM’sITi.

OTXe, B OCHOBHIHM IITKOJIi TalOTHCS BIJIOMOCTI 3 PO3/LUIIB 3arajabHOi, HEOPTaHiuHOi Ta opraHivyHoi Ximii. Takuii
3MICT Kypey Ximii 3a0e3neuye HOro BiJHOCHY 3aBEpIUEHICTb. 3 OAHOTO0 OOKy, BiH J1a€ OCHOBH XIMIUHHX 3HaHb,
HEOOXIIHI JJIS TOBCSKJICHHOTO XKHTTS, 3aralIbHOKYJIBTYPHOI MIIFOTOBKH, TIO/IAJBIION0 OCOOMCTICHOTO PO3BUTKY THX
LIKOJISIPiB, SIKi HE TIaHYIOTh 3100yBaTu npodecii, OB’ s13aHi 3 XiMi€ro. 3 iHIIOro OOKY, el Kypc € MiATrPYHTIM JUIS
MPOIOBXKEHHS XIMIYHOI OCBITHM BHITYCKHHKIB OCHOBHOI HIKOJHM SIK y CTapIUiii IIKOMi, TaK i B iHIIMX HaBYAJIbHUX
3aKJIaax.

Kpim TpamuiiifHuX MUTaHb, MO CTOCYIOTHCS XIMIYHUX €JIEMEHTIB, PEYOBUH 1 peaKIliid, yBara MpuIUIIEThCs
BUCBITJICHHIO METOZiB HAyKOBOTO Mi3HAHHA B XiMii, pOJi CIIOCTEPEXEHHS i eKcliepuMeHTy. 3MiCcT Marepialy mMae
YiTKE CHPSIMYBaHHsS Ha 30€PEIKEHHS AOBKULISA 1 3M0POB’S JIOAMHM 3aBASKH yBasi 0 MPOOJEM YHUCTOTH IMOBITPS 1
BOJM, BUBUEHHIO O10JIOTIYHOI pOJi KHCHIO, O30HY, BOJIHM, PO3YHHIB, OKHCHO-BIJIHOBHHUX pEakKIliid, OCHOBHHX
HEOpraHiuyHMUX 1 OpraHiYHUX PEYOBHH, 3TYOHOI Aii alIKOTOIIO.



BuBuenHs Ximii moTpe0ye palioHAJIBHOTO 3acTOCYBaHHS CIIOCOOIB i, MeTOHiB i 3aco0iB HaBYAHHS.
Opranizarii HaBuaHHS XiMil CIIPUATAME BHKOPHCTAHHS IEPEBIPEHUX MIKUTHHOIO IMPAKTHKOI TPYMOBOi poOOTH,
npoOJeMHOr0 HaBYaHHA, AWAAKTUYHUX Irop, TPEHIHTOBUX 3aHATH TOMIO. Y CYYaCHHX YMOBaxX BaKJIMBHUM
METOJTMYHAM OPIEHTHPOM € (OpPMyBaHHA B yYHIB YMIHHS BUMTHCH 1 HOTO peaiizaiis B CaMOCTIHHIN HaBYaIbHII
nisuteHOCTI. [IpioputeTHuit BHOip METOMNKH HABYAHHS HAICKUTH YIUTEIEBI.

BaxnuBum mKxepenoM 3HaHb, 3ac000M (OpPMYyBaHHSI €KCIIEPUMEHTAIBHUX YMiHb 1 JOCTiAHUIBKUX HAaBHYOK,
CTBOpEHHS MpPOOJEMHUX CHTYallild, PO3BUTKY MHCICHHS, CIOCTEPEKIIMBOCTI Ta JONUTIMBOCTI € XiMiuHMit
eKCIePUMEHT i po3B’si3yBaHHs 3a4a4. ToMy B Iporpami 0 KOXKHOT TEMH BKa3aHO BUIN XIMI9HOTO €KCIIEPUMEHTY
7 THOIM PO3pPaxyHKOBHX 33]ad, a TaKOXK Iepen0dadeHo IOCIiIH, sIKi MOJKHA BUKOHYBAaTH B JIOMAITHIX YMOBAax ITif
HarIsLAoM OaTbKIB.

Buxomsun 3 MoximBocTeld kaOiHeTy XiMii Ta Oepydu M0 yBaru TOKCHYHICTh PEYOBWH 1 MpaBmiia Oe3Mexw,
YUHTENh Ha CBill pO3CY/l MOXE TOTIOBHUTH XIMIYHHN €KCIIEPUMEHT, K JeMOHCTPAIlifHIH, TaK 1 1abopaTopHUH.

®DopMyBaHHIO KOMIIETEHTHOCTEH Y4HIB CIIpHs€ BUKOHAHHS HUMH HABYAJIBHUX MPOEKTIB, OPi€HTOBHI TeMHU
akux (JU1st BUOOPY) HaBeJIeHO B OKpeMill pyOpHIli mporpaMu. YUuTesb 1 Y4HI MOXKYTh MPONOHYBATH 1 BIACHI TEMH.
[IpoexT po3poOISAIOTECS YUHSAMH iHAMBIAyanbHO ab0 B Irpymnax, yuuTelb MOXKE HaJaBaTH KOHCYJIBTALIIO IIOAO0
IUIAaHYBaHHS, BU3HAYCHHS METH, 3aBIaHb 1 METOAMKH JIOCIHI/DKCHHS, MOIIYKY iH(OpMallii, KOOpAMHYBATH XiJ|
BUKOHAHHS MPoeKTy. [IpoekTHa poboTa MoXke OyTH TEOPETUIHO a00 EeKCIIEPUMEHTAIBHOK0. TPUBaAiCTh MPOEKTY —
pi3Ha: Bim ypoky (MiHI-IIPOEKT), KiTbKOX JHIB (KOPOTKOTEPMIHOBHN IPOEKT) A0 POKY (AOBrOTEPMiHOBHIA).
Pesynbratu mocmimkeHsb yaHI TPEACTaBISIOTH Y (hopMi MyIbTHUMEIiIHHOT Ipe3eHTallii, JomoBiai (y pa3i HeoOXiTHOCTI
— 3 JIEMOHCTpAIli€l0 XIMIYHHMX JOCHIAIB), MOJEN, KOJCKIl, OYKIEeTy, Ia3eTH, CTATUCTUYHOIO 3BITY, TEMAaTHYHOI'O
MacoBOTr0 3axo0[y, HayKoBoro pedepary (i3 3a3HaYEHHSIM aKTYaJIbHOCTI T€MH, HOBHU3HHU 1 MPAKTUYHOTO 3HAYECHHS
pe3yNbTaTiB JAOCHIIKEHHS, BUCHOBKIB) Tomlo. [Ipe3eHTartis i 0OroBOpeHHs (3aXHCT) MPOEKTIB BiJOYBaeThcs Ha
CHeIiajIbHO BiZIBEJICHOMY ypOIIi a00 I1iJT Yac ypOKY 3 eBHOT TeMu. Po00Ta KOKHOTO BUKOHABIIS TPOSKTY OLIIHIOETHCS
3a HOr0 BHECKOM, 1HIUBIIyaIbHO.

VYTpoaoBK POKY yUeHb BUKOHYE OJIMH HaBYaJIbHUN NPOEKT (1HAUBIyalbHUI ab0 TPYNOBUI) 13 IpeaMeTa.

EdexkTuBHICTE  OCBITHROIO  TPOIECY  MOXKHA  TIABUINWTH  3aBISIKA  3aCTOCYBAaHHIO  CYYacHHX
indopmaniiiHo-koMyHIKaiifHUX TexHoorid. BoHW CHpusioTh akTHBI3amii Mi3HABAJIBHOI MISUTPHOCTI YYHIB,
PO3BHUTKY IXHBOI CaMOCTiHHOCTI B ONaHyBaHHI 3HaHb, (POPMYBAHHIO KIIOYOBHUX KOMIIETEHTHOCTEH, MOCHIICHHIO



MTO3UTUBHOI MOTHWBAIii HaBYaHHSI. EJEKTpOHHI OCBITHI pecypcH MaloTh 3MOTY YHAOYHUTH HABUYAIBHHH 3MICT,
30KpeMa TOW, II0 CTOCYEThCA BHYTPINIHBOI OYyMOBH PEYOBHH YH XIMIYHUX TMPOILECIB, HEAOCTYITHUX U
CIIOCTEPEIKEHHS B YMOBaX HIKUIbHOI TabopaTopii.

[MocunenHI0 MPakTHYHOI CIIPSIMOBAHOCTI XIMIYHUX 3HAHb CIIPUATHME IPOBEACHHS TEMAaTHYHHUX HaBYAIBHHX
eKCcKYypciii. 3a3Haderi y mporpami 00’ €KTH eKCKYPCii € Opi€HTOBHUMH, YIUTENIb MOXE BU3HAYATH 1X Ha CBIH PO3CYI,
BpPaxXOBYIOUHU MICIICBI YMOBH, MOKJIMBOCTI i 00CTaBUHU.

VY mporpaMi He 3a3HaY€HO PO3MOAUT TOAWH 32 TeMaMH. 3apagd NOCATHEHHS 3alUIaHOBAaHMX Ppe3yJbTaTiB
HAaBYAaHHS YYUTENIb Ma€ MPaBO CAMOCTIMHO BH3HAYaTH 4ac, HEOOXITHWH /I BUBUCHHS TE€M, 3Ba)KAlOUH Ha YMOBHU
(HyHKITIOHYBaHHS HABYAJBHOTO 3aKIaay i HABYAIbHI MOMJIHMBOCTI YYHIB. YUHUTENh TaKOXX MOXKE OOIPYHTOBAHO
3MIHIOBAaTH MOPSIOK BUBYCHHS TEM 1 OKPEMHX IMMUTaHb Y MeEXax OJHOro Kiacy. [lepeHeceHHS BUBUEHHS TeM i3
OJIHOTO KJIacy JI0 iHIIIOTO HE TO3BOJSETHCS.



7 kaac
51 roa, 1,5 roa Ha THXKIEHb

QuikyBaHi pe3yabTaTn
HABYAJILHO-MI3HABAJILHOI Tl ILHOCTI

3MicT HaBYAJILHOTO MaTepiaay

IIpakTH4HA YacTHHA

Beryn

Y4ennb/yuyennus

3HAHHEBHIT KOMIIOHEHT

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

3Hae i po3ymie TipaBUiIa TIOBEIIHKA YYHIB Y
XiMIiYHOMY KaOiHeTi Ta mpaBmiia Oe3MeKu
i Yac poOOTH 3 JIAOOPATOPHHUM TIOCYIOM
1 o0aHaHHAM KaOiHEeTy XiMil,

ROACHIOE TIPU3HAYCHHS JIaDOPaTOPHOTO
Mocyay Ta 00JaJIHaHHs KaOIHETY XiMil.
JisnbHICHUI KOMIIOHEHT

6uUKOHyec  Haumpoctimn  maboparopHi
oreparii 3 BUKOPUCTaHHSIM OOJa HAHHS
KaOiHEeTy XiMii 32 BKa3iBKOIO BUUTEJIS;
00mMpUMyEmMbCs MpaBWJI  TMOBEIIHKH
VUHIB y XiMiYHOMY KaOiHeTi Ta mpaBHJ
Oe3neku Iij] yac poOoTH 3 TabOpPaTOpHUM
MOCYJIOM Ta 00JIQJIHAHHIM KaOiHeTy Ximil.
HinHicHMA KOMIIOHEHT

BUCTIOBTIIOE CYOMHCEHHA TIPO 3aCTOCYBAHHS
XIMIYHAX 3HaHb Ta ICTOPIIO IXHBOTO
PO3BHUTKY;  JOLUIBHICTH  MapKOBaHHS
HeOe3MeYHUX PEUOBHH, SIKI BXOJATH JI0

XiMisi — MOpUPOAHMYA HayKa.
PedoBuHN Ta iX NEPETBOPEHHS Y
HABKOJIMIITHFOMY CBITi.

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

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

JemMoHcTpanii
1. Bzaemonmiss  xap4oBoi  comau
(matpiii rimporeHkapOoHaTy) 3
OLITOM (BogHUM PO34MHOM
€TaHOBOI KHUCJIOTH).

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

JlaGopaTopHi gochaiau

1. locnipkeHHs OyI0BU TOIyM’sl.
2. O3HallOMJICHHS 3 MAapPKOBaHHIM
HeOe3MeuHnX pEedOBUH (Ha
MPUKIIAJi TOOYTOBUX XIMIKaTIB).
IIpakTu4yni podotn

1. IlpuifoMrn  TOBOIKEHHS 3
T1a00paTOPHUM TIOCYJIOM,
MITATHBOM i HarpiBHUMU
pUIaJaMH. Bukonanns
HaUTIPOCTIMNX J1abopaTOPHUX
omeparii.

HapuanbHi npoekTn

1. XiMiyHi PEYOBHMHHM  HABKOJIO




CKJIa/Ty Xap4OBHUX MPOJYKTIB 1 TOOYTOBHX
X1MIKaTIB;

pobums eucnoéku 1OA0 OE3MEUHOTO
BUKOPUCTAHHS PEYOBHH, 3 ypaxyBaHHIM
IXHPOTO MapKOBAHHS;

YCGI0OMIIOE TIPABO HA BIIACHMI BUOIp 1
TIPUAHSATTS PINICHHSL.

Hac.
2. IcropryHe 3HaYCHHS BOTHIO.

Hackpizni 3micmogi ninii

300poé s i besnexa. I pomadsincybka sionosioansticme. Exonoeiuna besnexa i cmanuil po3eumox.
[IpaBuina noBeAiHKH y4YHIB y XiMiuHOMY KaOiHeTi. O3HailoMIIeHHS 3 MapKOBaHHAM HEOE3MEUHNX PEUOBHH.

Tema 1. TlouaTkoBi XiMiuHi HIOHATTH

Y4enb/yueHuuns

3HAHHEBMIT KOMIIOHEHT

Ha3ueac XiMivHI eJeMeHTH (He MeHIIe
20-TM) 332 CYYacHOO  HAYKOBOIO
YKpaiHCBKOI0 HOMEHKJIATYpOIO, 3aIicye
iXHI CHMBOJIM; HaWNONIMPEHINN XiMidHi
€JIEMEHTH B ITPUPOJIi;

HABOOUmMb NPUKIAOU TIPOCTUX 1 CKIaTHUX
PEUOBHH, XIMIYHHUX SIBHIN y TPUPOJI Ta

no0yTi;
nosacuioe  3MIiCT  XiIMIYHHUX  (QOpMyI,
CYTHICTh 3aKOHY 30C€peKeHHS Macu

PEUOBHH, PIBHIHD XIMIYHHUX PEaKIIii.
JistjbHiCHUIT KOMIIOHEHT

po3pi3use  i3MUHI  Tia, PEYOBHHH,
MaTepiaiau, (i3MYHi Ta XiMiYHI SBHUIIA,
¢i3nyHi Ta XiMiYHI BIACTUBOCTI PEYOBHUH,

®izpyni  Tima.  Martepianm.
PeuoBunu. Monekymu. ATomu.

Sk  BHBYAIOTL  PEYOBHHH.
CrnocTepe:xeHHs U eKCTIEpUMEHT Y
ximil. ®i3uyHi  BIACTUBOCTI
peuoBuH. Ywmcri pedoBUHH 1
cymimti (OHOPITHI, HEOTHOPIAHI).
Criocobu po3aisieHHs cyMimeii.

XimiyHI eleMeHTH, TXHI Ha3BH 1
cuMBOIH. [loMMpPEeHiCTh XiMIYHUX
€JIEMEHTIB y MPUPOI.
Osznaitomsiennst 3 IlepioguuHorO
CUCTEMOIO XIMIYHUX €JIEMEHTIB.

Maca aroma. ATOMHa OJUHHIA

Macu. BimHocHI aTroMHI Macu
XIMIYHHMX €JIEMEHTIB.
XiMiyHi  (OpMYJH PEUOBHH.

Po3paxynkosi 3axaui

1. OGuucieHus BIIHOCHOT
MOJICKYJISIPHOT Macu PEUYOBHHH 32
il popmyoro.

2. O0yuciIeHHS MacoBOl YacTKH
eJleMeHTa B CKJIa/IHIl pEUOBHHI.

3. OOunCIEHHS Macu eJleMEHTa B
CKIIQJIHIH pEYoBUHI 3a HOro
MAacOBOIO YaCTKOIO.
JemMoHcTpanii

3. [lepioguuna cuctema XiMidHUX
€JIEMEHTIB.

4. 3pa3Ku MeTaiB 1 HEMETaJIiB.

5. locmin, MO 1IFOCTPYE 3aKOH
30epeXeHHs]  Mach  PEYOBHUH
(peanpHUM 200 BipTyalbHUI).
JlabopaTopHi pocainn




YUCTI PEYOBMHHU 1 CyMmimm, TpocTi W
CKJIaTHI  PEYOBHHW, METaNidyHI  Ta
HEMETAIIYHI €JICMEHTH, BUKOPUCTOBYHOUU
NepioguYHy  CHCTEMy;  MeTalu i
HEMETaJH, ATOMH, MOJICKYJIH;
cnocmepizae XiMiuHi 1 Qi3uyHi ABUIIA;
Oonucye SKICHUM 1 KIIBKICHUEM CKJIaj

pEYOBMH 32 XIMIYHUMH (QOpMYyJIaMH;
SBUINA, SAKI CYINPOBOIKYIOTH XiMidHI
peaxuii;

eukopucmogye llepionnuHy cucTeMy SK
JIOBIIKOBY [UISI BWU3HA4YCHHS BiJHOCHOL
aTOMHOI MacH €JICMEHTIB;

cknadae Gopmynu OIHAPHHMX CIIONYK 3a
BaJICHTHICTIO €JIEMEHTIB, TUIaH
PO3MLIICHHSI CyMillIeH;

6U3HAuUaAc BAJCHTHICTL EIIEMEHTIB 32
(hopmynamu OiHApHHX CIIONYK;

004ucIoe BITHOCHY MOJICKYIISIPDHY Macy
pedoBUHM 3a i  (POpPMyJIOK; MacoBy
YacTKy eJIeMEHTa B CKJIQJIHII peYOBHHI Ta
Macy eJieMeHTa B CKJIaJHId PEeYOBHHI 3a
HOro MacoBOIO YacTKOI, OOHMparoud i
00IpyHTOBYIOYH CIIOCIO PO3B’sA3aHHS;
00OMpPUMy€EmbCA NPABUIT TIOBETIHKH YUHIB
y XiMi4YHOMY KaOiHeTi Ta MmpaBuiI Oe3MeKu
IiJT 9ac poOOTH 3 TabOPATOPHHUM ITOCYIOM
i o0JafHAaHHSIM KabiHeTy XiMil;

IIpocti Ta CKIagHi PEYOBHHH.
BararomaHITHICTS PEUOBHH.

Metanu u HEMETAJIH.
Mertaniuni Ta HeMETaIYH1
eJIEMEHTH.

BanenrHicts XIMIYHHAX
eneMenTiB. CknagaHHs Qopmyl
OiHapHUX CITONYK 32 BaJEHTHICTIO
€JIEMEHTIB. Busnauenns
BaJICHTHOCTI €JIEMEHTIB 3a

dopMmynamMu  OiHApHUX  CIIONYK.
Binnocna monekymspHa Maca, ii
o0uHCIeHHS 3a XIMIYHOIO
dhopmyIior0.

MacoBa uyacTka
CKJIQ/IHI PEYOBHHI.

diznydi ¥ XIMIYHI  ABHIIA.
XimiuHi peakiii Ta sBHIIA, MO iX
CYTIPOBOKYIOTb. XimiuHi
BJIACTUBOCTI PEUOBHH.

3akoH  30epeXeHHS  Macu
peUoOBMH  MmiJ Yac  XiMI4HHX
peakiii. CxeMa XiMi4HOT peaxiii.
XiMiuHi piBHSHHSI.

CJICMCHTA B

3. O3HatiomiieHHST 3 (I3HYHUMHU
BJIACTUBOCTSIMH pedoBHH. Omuc
crocrepexkenb.  DOpMyIHOBaHHS
BHCHOBKIB.

4, O3nafioMJIeHHS 31 3pa3kamu
MPOCTHUX 1 CKJIaTHUX PCUOBHH.

5-9. JocmimKkeHHs XIMIYHUX
peaxiiiii, mo CyMpPOBOIKYIOTHCS

BUJIUICHHSAM Ta3y, BHIAJaHHIM
ocany, 3MiHOIWO  3a0apBieHHS,
MOSBOIO  3amaxy,  TEIUIOBUM
eexTom.

IpakTuyni podoTn

2. Po3pisienHs cymiriei.

3. Hochmimkenns  pizuvaamx i
XIMIYHAX SIBUII Ha TIPUKIANax
MoOYTOBHX XIMIKATiB i XapyoBUX
MPOIYKTIB.

JdomamHiil ekcniepuMeHT

1. B3aemoniss xap4oBoi coau i3
COKOM KBAaIlICHO1 KaIycCTH,
JIUMOHHOIO KUCIIOTOO, Ke(hipoM.
HagpuajbHi npoekTn

3. XimiuHi SBUIIA Y IPUPOIL.

4. XimiuHi siBu1Ia y moOyTi.

5. BukopucranHsl XIMIYHUX SIBHII
y  XyHOXHIA  TBopYocTi  #
HapOJHHUX pEMECIIax.




6UKOHY€  HAWMPOCTIm
omepamii 3  HarpiBaHHA
PO3IiTICHHS CyMillIei;
HinHicHNiA KOMIIOHEHT
yceioomare HEOOXiTHICTh 30epeKeHHs
BJIACHOTO 370pPOB’S 1 JOBKUUIA TIpH
BUKOPHUCTaHHI XIMIYHIX PEUOBHH;
8UC1067110€ Cy0rcenns po
0araToMaHITHICThP PEYOBHH Ta 3HAYCHHS
3aKOHY 30€peKEHHS MacH PCYOBHHU;
8UPOONIAC 61ACHI CMABIEHHA JTO TIPUPOIN
SIK HaHBHIIO1 LIIHHOCTI;

pooumsb GUCHOGKU Ha OCHOBI
CIIOCTEpEKEHb (32 JIOTIOMOTOI0 BUUTETISN).

nmabopaTopHi
pCUOBHH,

6. PeyoBuHM 1 XimiuHiI fBUILA B
JTEepaTypHUX TBOpax 1 HApOIHiil
TBOPYOCTI.

300po6’s i besnexa

besneune IMOBOIYKCHHS 3 PpCHOBUHAMMU.

Lionpuemnusicmo i ghinarcosa 2pamomuicniv

Hackpizni 3micmogi ninit

3aKoH 30epeXeHHSI MacH PEYOBHH ITiJ] Yac XIMIYHUX PEeaKIii.
Po3B’s13yBaHHS pO3paxyHKOBHX 3aJ1a4 332 TEMOIO «MacoBa 4acTKa eJeMeHTa B CKIIQJIHIA pEUYOBHHI».

Tema 2. Kucennb

Y4yenb/yuenuus

3HAHHEBHII KOMIIOHEHT

Ha3ueac CXJaj MOJICKYIl KUCHIO, OKCH/IIB,
SKICHUH Ta KUTbKICHUH CKJIaJ] MOBITPS;
HABOOUmMb HPUKNAOU OKCUJIB, PEaKLii
PO3KIIafy i CIIOYYeHHS;

HOACHIOE CYTh peakIiii poskmamy 1

[oBiTps, ¥ioro ckma.

OxkcureH. [Nommpenicth
Oxcureny B mpuponi. Kwucens,
CKJIaJ roro MOJIEKYJIH,

MOUIMPEHICTh y npupoxi. PizuuHi
BJIACTUBOCTI KHCHIO.

JlobyBaHHS KHUCHIO B

JemMoHcTpanii

6. JloOyBaHHSI KHCHIO 3 TiApOTeH
MIEPOKCHITY.

7. 30upaHHs] KHCHIO BUTICHEHHSIM
MOBITPSI Ta BUTICHEHHSM BOJIH.

8. JloBeicHHS HasIBHOCTI KHCHIO.
9. CriajiroBaHHS MIPOCTUX i




CIIONy4YeHHsI,  IPOIIECiB
Ko000iry OKcureny.
JissnbHiCHUI KOMIIOHEHT
PO3pi3HAE TIPOIICCH TOPIHHS, MOBIIBHOTO
OKHCHEHHS, JUXaHHs, PeaKiii po3KiIary i
CIOJTy4CHHS,

OKHCHEHHS,

onucye  mommpeHictb  OKCUTeHy B
MIPHUPO/Ii; HOoTo (hi3WYHI BIACTHBOCTI;
Xapakmepuzye  XiMi4HI ~ BIACTHBOCTI
KHCHIO;

QHa3y€ YMOBU TIPOIIECIB TOPIHHSA Ta
MOBIJILHOTO OKMCHEHHS,

CKa0ae DIBHSHHS peaklii: Mo0yBaHHS
KHCHIO 3 TIIPOT€H IMEPOKCUIY; KHUCHIO 3
BOJIHEM, BYTJIEIleM, CIpKOIO, MarHieM,
3alli30M, MIJUIF0, METaHOM, TiJ[pOTeH
CyIbhiaoM;

6UKOpUCmOogye 1a0OPATOPHUIA MOCY JUIs
noOyBaHHA (3 TiApOTeH TeEpoKCuay) i
30MpaHHA KHCHIO;

6U3HAUAE HASBHICTh KHCHIO JOCIIHUM
HUITXOM;

00mpuMyempca 3aro0DKHUX 3aXOiB i
yac BUKOPUCTaHHS IPOIECIB TOPIHHS;
IHCTPYKIIii III0JI0 BUKOHAHHS XIMIYHHMX
JIOCTIIIB Ta TpaBui OC3MeKdu Mia dYac
poOOTH B XIMIYHOMY KaOiHETI.
IiHHiCHUI KOMIIOHEHT

nmabopatopii (ma TIPUKJIaI
TiApOTeH TEepOKCHIy 1 BOIW) Ta

MTPOMUCIIOBOCTI. Peakuis
po3Knany. ITonsrrs npo
katamizarop. Crocoon 30upaHHs
kucHIO. JloBemeHHS HasBHOCTI
KHCHIO.

XiMi4HI BJIAaCTHBOCTI KHCHIO:
B3a€EMOIIA 3 MIPOCTHUMH
pedoBuHamMu  (BYTJIelb, BOJICHb,
cipka, MarHiii, 3ami30, Miib).
Peakuis criomyueHHs..

IlonsTTa Ipo OKCHUIH,
OKHCHEHHsI (TOpiHHS, TOBiJIbHE
OKHMCHEHHS, JINXaHHS).

YMmoBu BUHUKHEHHS Ta
MPUTTUHEHHS TOPIHHS.

Bzaemonis KHUCHIO 31
CKJIQJIHUIMU pEYOBHUHAMH (TIOBHE
OKHCHEHHsI ~MeTaHy, TiIpOreH
cynpdiny).

Konoobir Oxcureny B
MIPUPO/IL. O30H. [Mpobnema

YHCTOTO MOBITPA. 3aCTOCYBaHHS Ta
0iosoriyHa poJIb KMCHIO.

CKJIQJIHUX PEYOBHH.

IIpaxkTu4yHi podoTn

4. JloOyBaHHS KUCHIO 3 TiIporeH
MNEPOKCHAY 3 BUKOPUCTAHHIM
pi3HUX OiosoTigHIX
KaTayli3aTopiB, JOBEACHHS HOTo
HasBHOCTI.

HapuyanbHi npoexTn

7. [Ipobnema 3a0pyAHEHHS
MOBITPS Ta crocoou
PO3B’sA3yBaHHS Ti.

8. [lominmieHHs1 cTaHy TOBITPSA Y
KJIACHIH KIMHATI ITiJ 4ac 3aHATh.




O0OTPYHMOBYE 3aCTOCYBAaHHS KHCHIO;
oyinloe 3HAYEHHS KHCHIO

CTaH TIOBITPSI;

YCGIOOMAIOE  HACITIIKU

BUKUIIIB.

B
KUTTENISUIBHOCTI  OpraHi3MiB; O30HY B
atMocepi; BIUIUB JisUTBHOCTI JIFOJJUHH Ha

HeOE3MeYHOro
ITOBOJ[>KEHHS 3 BOTHEM, BIIIOBIIAILHICTE
3a 30epekeHHsS TOBITPS BiJI MIKiIJTUBUX

I pomaosncoka gionogioanvicmo

Hackpizni 3micmogi ninii

VYMOBH BUHHMKHEHHS Ta TMPUITUHECHHA FOpiHHfI.

300pos s i besnexa
Besrieure MoBOMKEHHS 3 PEUOBHHAMI.

Konoobir Oxcureny B npupoai. O30H. [Ipobiaema uncroro nosirpsi.

Exonoeiuna besnexa i cmanuii po3eumox

Cxuian niositpst. [Ipo0siemMa 4McTOro moBiTpsl.
3acrocyBaHHS Ta 0i0JIOTiYHA POJIH KHCHIO.
[ToHATTS TPO OKMCHEHHS (TOPiHHS, TOBIJIPHE OKUCHEHHS, IUXaHHS).

Lionpuemnusicmo i Qhinarcosa 2pamommuicniv

[Ipobnema 4rucToro moBiTpsI.
[ToHATTS Ipo KaTanizarop.

Tema 3. Bona

Y4enb/yuyeHnus

3HAHHEBMIT KOMIIOHEHT

Ha3ueac CKNaj MOJICKYJIH BOJIH;
HABOOUMb NPUKNAOU BOTHUX PO3UYHUHIB,
(hopMyJIH KHCJIOT 1 OCHOB.

Boma, ckmang MOJIEKYJIH,
MOLIMPEHICT Y TpHpofi, Gi3uyHi
BIacTHBOCTI. Boja — po34nHHUK.

Po3unn 1 #HOro KOMITOHCHTH:
PO3YMHHMK, PO3UYHHEHA PEUOBHHA.

Po3paxynkosi 3agaui

4. O0yucineHHsT MacoBOI YaCTKH,
MacH PO3YMHEHOT pEYOBHHHU, MaCH
100’eMy BOAM B PO3YHMHI.
HdemoncTpamii




JlisJbHiCHHI KOMIIOHEHT

onucye TIOMHUPEHICTh BOIN y TPUPO,
(hi3M4HI BIaCTHUBOCTI BOJIH;
PO3pi3HAE PO3UMHHUK 1
PECUOBHHY;

cKnadac PIBHAHHS peakuiii Boam 3
KaJbI[il OKCHIOM, HATpPii OKCHJIOM,
tdhochop(V) okcumom, KapboH(IV)
OKCH/JIOM;

o0uucII0e MacoBy 4YacTKy 1 Macy
PO3UMHEHOI PEYOBHHH, Macy i 00’eM

pO34YMHEHY

BOAM B  pO3uYWHi, oOuparounm i
00IpyHTOBYIOYH CIIOCIO pO3B’sA3aHHS;
6UCOMOGNIAE  PO3YMHU 3  TIEBHOIO
MacoBOIO 9acTKOIO PO3YHHEHOT
PEYOBHHUY;

PO3Ni3HAE TOCTITHUM IIISIXOM KUCIIOTH
1 myrH;

6uxkopucmogye 3100yTi 3HaHHS Ta

HABUYKH B TOOYTI I pailiOHAJILHOTO
BUKOPHCTAaHHS BOJAM Ta 30€perKeHHS
JIOBKIJLIS;

60/100ic eNeMEHTapHIUMH HaBUYKaMHU
OYHIIICHHS BOJIY B JIOMAIIIHIX YMOBaX;
HinHicHMA KOMIIOHEHT

00TpyHmoGy€e 3HAYCHHS PO3YMHIB Y
MIPUPOJIi Ta KUTTI JIFOTHHH;

OUIHIOE POJTH BOJU B KUTTEIISUTBHOCTI

KimpkicHnii ~ ckilag =~ pO3YHHY.
Macoga yacTka PO3YHMHEHOL
peuoBHHU. BUroToBneHHS pO3YMHY.
B3aemoniss BoaM 3 OKCHAAMH.
[ToHATTS TpO KHUCIOTH W OCHOBH.
[ToHATTS PO 1HAUKATOPH.
3Ha4yeHHs BOJAMW 1 BOJHHUX PO3YHHIB Y
MIPHUPO/Ii Ta KUTTI JroAuHA. KucmotHi
momi. IIpoGmema wmcroi BOIW.
OxopoHa BOJIOWM Bij 3a0pyAHEHHS.
OunmeHHss BOOM Ha BOJOOYHCHUX
CTaHIIiSX Ta B JJOMAITHIX YMOBaX.

10. BUroToBi€HHS PO3YHMHIB 13
IIEBHOI0O  MAcCOBOK  YacCTKOIO
PO3YHMHEHOI PEUOBUHH.

11. B3aemogis Kajblliii OKCHUTY 3
BOJIOK0. BumpoOyBaHHS BOJHOTO

po3uMHy  J10OyTOi  pEYOBUHU
IHTUKATOPOM.
12. Bzaemogmis kap6oH(1Y)

OKCHIY 3 BOJOK. BumpoOyBaHHS

BOIHOIO  PO34YMHY  J0OYTOi
PEYOBUHU 1HIUKATOPOM.
JlaGopaTopHi nocaiam

10. BunpoOyBaHHs BOJIHUX
pPO3UMHIB  KHCIOT 1  JIyTiB
IHIUKATOPaMH.

IIpakTu4Hi podoTn

5. BuroroBieHHs BOJTHUX

PO34YHHIB 13 33JJaHUMHA MAaCOBUMHU
YacTKaMH PO3YUHEHHUX PEYOBHH.
JomaunHiii ekcnepuMeHT

2. OunmieHHs 3a0pyaHEHOI BOAM
3a JIOTIOMOTOFO BIIACHOPYY
BHTOTOBJICHOTO QIILTPY.
HagpuajbHi npoekTn

9. JocmikeHHsT SKOCTI BOAH 3
Pi3HUX JKepen.

10. JocmimkenHs ¢i3ugHAX 1
XIMIYHUX BIIACTUBOCTEN BOJIHU.




OpTraHi3MiB; 11. Cnocobu oYHMIICHHS BOIH B

GUCTIOBNIOE  CYOXMCeHHA TIPO  BIUIWB moOyTi.

JOISUTBHOCTI  JNIOOWHM HA  YHCTOTY 12. 30epeskeHHs YUCTOTH BOAOIM:

BOJIOWIM Ta OXOpOHY ix Bin PO3B’sI3yBaHHS MPOOJIEMH Yy Baliit

3a0pyIHEHb; MICIIEBOCTI.

6i0nogioansvHo cmagumsca bi (o) 13. Exos0r0-eKOHOMI4HUi

30epekeHHs] BOAHUX PeCypciB. npoekT «30epiratoun  BoAy —
3a0MIAKYI0 POJUHHHN OI0KETY.

Hackpizni 3micmogi ninii

I pomaosrcoka gionogioanvicmo

OunnieHHs BOAY Ha BOJOOYMCHHX CTAHIIAX Ta B JOMAIIHIX yMOBaX.
300poé s i besnexa

XiMIuHI BIaCTUBOCTI BOIH.

Kucnorsi nom.
Exonoeiuna besnexa i cmanuii po3gumox

[Ipobnema unctoi Bogu. OxopoHa BOAOIM Bif 3a0pyIHEHHS.

3Ha4yeHHs BOAM 1 BOJHUX PO3YHHIB Y IPUPOJI Ta KUTTI T0AUHU. KHCIOTHI A0MIi.
Lionpuemnusicmo i ghinarcosa 2pamomuicniv

OunnieHHs BOAY Ha BOJOOYMCHHUX CTAHILIAX Ta B JOMAIIHIX YMOBaX.

OxopoHa BOJIOIM Bif] 3a0pyaAHCHHS.

Po3B’si3yBaHHs po3paxyHKOBHX 3a/1a4 3a TeMOI0 «MacoBa 4acTKa pO3YMHEHOT pEYOBUHIY.

OpienToBHI 00’€kTH ekcKypceiii. XiMiuai JabopaTopii MPOMHUCIOBHX 1 CIJIBCHKOTOCIIONAPCHKUX ITiAIPHUEMCTB,
HayKOBO-JIOCJIITHUX 1HCTUTYTIB, BHIIUX HaBYadbHUX 3akiajiB. [lokexxHa dactuHa. BomoouucHa cradiis. Anreka.
Kpaeznapumii My3ei.



8 kaac
68 200, 2 200 Ha MUdIHCOEHb

OuikyBaHi pe3yJabTaTn
HABYAJIbHO-NMI3HABAJLHOI JilILHOCTI

3MicT HaBYAJILHOTO MaTepiaay

ITpakTu4Ha YacTHHA

IToBTOPEHHSI HANBAKIUBIIIMX NUTAHb KYpCY XiMmii 7 kiaacy

Y4enb/y4yennus

3HAHHEBMIT KOMIIOHEHT

Ha3ueae XiMivHI €JIeMEHTH (HE MCHIIE
20-Th) 3a  Cy4YacHOIO  HayKOBOIO
YKpaiHChKOIO HOMEHKJIATYpOlO, 3aluCye
1XHI CHMBOJIH;

Hagooums npuxknadu GopMyn 1 Ha3B
npoctux (Metanmd 1 HeMeTanu) i
CKJaJHUX (OKCHUIB, OCHOB, KHCJIOT)
PEYOBUH; PIBHSAHB pEaKIliid: JOOyBaHHS
KHCHIO 3 TiIpOT€H TEePOKCHIY i BOM;
KHCHIO 3 BOJHEM, BYIJICIIEM, CIPKOIO,
Mar”ieM, 3ajli30oM, MIIII0, METaHOM,
rigporen cynb}izoM, BOAWM 3 KaJbLii
OKCHJIOM, HaTpiit okcuaoM, dochop(V)
okcuoM, kapooH(IV) okcuaom; peakiiii
PO3KIIady i COTY4EHHS.

JisJabHiCHHI KOMIIOHEHT

00uucCI0€ BITHOCHY MOJICKYJISIPHY Macy
pedoBuHM 3a ii (OpMyNoI0, MacoBy

HatiBaxumBinni XiMigHI TOHSTTSI.
[pocri # cknaaHi pe4oBUHA
(xucenn, Boga). Peakii po3kiany,

CTIOJTyIEHHSL.

BimHocHa monekynsipHa Maca, ii
o0YHCIeHH 3a XIMIYHOIO
hopmyioro.

MacoBa dYacTka eJIeMeHTa B
CKJIaJIHIH PEYOBHUHI.




YaCTKy €JIeMEHTa B CKJIQJHIA PEYOBHHI.
IinnicHUIA KOMIIOHEHT

KpUMUYHO CHMAGUMbCA 1O BIACHUX
3HaHb 1 YMiHb i3 XiMil.

Tema 1. Bynosa atoma. IlepioguyuHuii 3aKoH i nepionuyHa cucreMa XiMiYHHX eJ1eMEHTIB

Yuenb/yueHnus
3HAHHCBUHA KOMIIOHEHT
dhopmyioe niepioUUHUN 3aKO0H;

3anucye:  eNeKTpoHHI Ta  rpadiuHi
enekTpoHHi  Qopmynmu  aromiB 20
XIMIYHHX €JIEMEHTIB;

ROACHIOE MePiOANYHICTD 3MIHU

BJIACTUBOCTEH XIMIYHUX elIeMeHTIB (Ne
1-20); 3anexxHICTh XapakTepy eIeMEHTIB
Ta BIACTUBOCTEH iXHIX CIIOMYK Bif
€IIEKTPOHHOI OY/IOBU aTOMIB;

HABOOUmMb NPUKIAOU TYKHUX, IHEPTHUX
€JIEMEHTIB, TaJIOTEHIB.

JlistibHiCHHHA KOMIIOHEHT

PO3pi3HAE aTOMHE SJIPO, ENEKTPOHH,
MIPOTOHHU, HEUTPOHU; Tepioan (BEIHKi i
Mami), tonoBHi (A) Tta mobiuni (b)

KopoTki icropnyHi BiTOMOCTI
po crpoOu knacuikarii XiMigHIX
eneMeHTiB. [lOHATTS mpo JyKHi,
IHEPTHI €JIEMEHTH, TaJIOTEHH.

bynosa aroma. Cknag aTOMHHX
saep (IpOTOHW 1 HEHUTPOHM).
IIporonne uncno. HyknoHHe unciuo.
BbynoBa enekTpoHHHX O0OOJOHOK
aToMiB XiMiuHUX enemenTiB Ne 1-20.
Cran  enexTpoHiB y  aToMmi.
Enextponni opbitami. Enepreruuni
piBHI Ta MiJpiBHI; iX 3alOBHEHHS
CJICKTPOHAMU B aToMax XiMIYHHMX
enemenTiB Ne 1-20. EnextponHi Ta
rpadivuHi  eNeKTpOHHI  QopMyIHu
aToMiB XiMigHMX enemeHTiB Ne 1-20.
[onsaTTS IpoO paaiyc aToma.

JdemoncTpamii
1. IlepioguuHa cucTeMa XiMi4HHX

€JIeMEHTIB (oBra 1 KOpOTKa
thopwmn).

2.Mogeni aTtomiB  (BipTyasbHi
3D).

3. ®opmu €JEKTPOHHUX

opbOitaneit (BipryansHi 3D).
HapuasbHi npoexkTn

1. I3 icropii BiJIKPUTTS
MepIOTUYHOl CHUCTEMH XiIMIdHHX
€JIEMEHTIB.

2. ®opmu IlepiognuHoi cuctemu
XIMIYHHUX €TIEMEHTIB.

3. XimMiyHi €JIEMCHTH B
JiTepaTypHUX TBOpaXx.

4. UikaBi ictopuuni ¢(akTa 3

HiArpynu MepioaNIHOL CUCTEMU; [epioguunanii  3akon J. L. | BIOKpUTTS 1 MOXOMKEHHS Ha3B
METaJIiYHi Ta HEMETAaJII4HI eJIeMEHTH; MeHneneeBa (cy4acHe | XIMIYHHX CJIEMEHTIB.
XxXapakmepu3sye CKiag aToMHUX saep | GpopmymtoBaHHS:N). ITepiogmuna

(KiMbKiCTH  TPOTOHIB 1 HEHTPOHIB), | cMCTeMa XIMIYHHX €JIEMEHTIB, il

PO3MO LT €JICKTPOHIB (3a | cTpyKTypa.

CHEPTeTUIYHUMHU PIBHAMH Ta XapaKTeprucTHKa XIMITHUX




MigpiBHAMH) B aroMax mnepmux 20
XIMIYHHMX €JIEMEHTIB; XIMIYHUN €JIeMEHT
(Ne 1-20) 3a ¥Oro TmOJNIOXKEHHSAM Y
nepioauyHill cucTeMi, 3MiHH pajiyciB
aTOMIB y Tepiomax 1 Mmiarpymax,
MeETaIi YHUX i HEMETAIIIYHUX
BJIACTUBOCTEH EIIEMEHTIB; CTPYKTYpY
nepiogndHol cucTeMu (MepioAr: BEHKi
i mauti, rpynu ¥ migrpynu (A i b);
ananizye iHdopmariro, 3aKJIajCHy B
MEPIOANYHIN CHUCTEMI, Ta BUKOPHUCTOBYE
il s XapaKTepUCTUKH  XIMIYHOTO
eJIEMEHTA;

suxopucmogye iHGopMalliro, 3aKaajgcHy
B nepiognIHif CHCTEMI, IS
KIacudikalii eneMeHTiB (MeTamiuyHui
abo HeMmeTalmivyHWI), Ta BH3HAYCHHS
IXHBOT BaJIEHTHOCTI, knacudikarii
MPOCTUX PEUOBHH (MeTaa abo HeEMeTal).
HinHicHN# KOMIOHEHT

yceioomarwe 3HaYEHHS npuiomMy
kiacugikamii B Hay1i;
oorpynmoegye GbiznuHy CYTHICTb

MEPIOINIHOTO 3aKOHY;

OUiNIOE 3HAYCHHS NEPIOAUYHOTO 3aKOHY
SIK OHOTO 13 (pyHIaMEHTAIbHUX 3aKOHIB
HPHUPOJIHL.

enemenTiB Ne 1-20 3a ixHiM MiciieM
y mepioanyHiil cuctemi Ta 6yI0BOIO
aToma.

3Ha4YeHHs EePiIOANYHOTO 3aKOHY

Hackpizui amicmogi 1inii




Tionpuemnusicmy i ghinancosa pamommicno
3HaveHHs IePiOTIHOTO 3aKOHY

Tema 2. Ximiunuii 38’A30K i 0y10Ba pe4OBHHH

Y4ennb/y4yennus

3HaHHEBUIT KOMIIOHEHT

Hazueaec BUIW XiMIYHOTO 3B’SI3KY, THITH
KPUCTAIIYHUX IPATOK;

HagoOuUmMy  npuKiladu  CIONyK i3
KOBAJICHTHUM (TIOJISIPHUM 1 HETTOJISIPHUM )
Ta WOHHHUM XIMIYHMMH 3B S3KaMHU,
ATOMHHMHU, MOJICKYJIIPHUMH Ta
HOHHUMH KPUCTATIYHUMH TPATKAMH;

noACHIOE YTBOPEHHS HOHHOTO,
KOBaJIEHTHOTO (momsipHOTO i

HETIOJISIPHOTO) 3B'SI3KiB.
JlisiibHiCHHHA KOMIIOHEHT
CK1a0ae eNSKTPOHHI POPMYITH MOJICKYIT,

Xapakmepuzye 0COOIMBOCTI
KOBAJIEHTHOI'0O Ta MOHHOI'O 3B’S3KIB,
KpUCTaNiYHOT ~ OyJOBH  pPEYOBUH 3

PI3HUMH BHIaMHU XIMIYHOTO 3B'SI3KY;
6uznauac BUJ XIMIiYHOTO 3B’S3Ky B
THUTIOBHX BUTIAKAX, MOJISIPHICTH
KOBAJICHTHOTO 3B'SI3KY;

npocnozye  (Bi3WyHI  BJIACTUBOCTI  Ta
MPAaKTHYHE  BHUKOPUCTAHHS  PEYOBUH
3QJICKHO BiJl BHAY XIMIYHOTO 3B'SI3KY 1
TUTY KPUCTAJIYHHX TPATOK;

IMpupoma XiMiYHOTO  3B’S3KY.
EnexTpoHeraTuBHICTH aToMiB
xiMigHEX enemMeHTiB. KoBaneHTHUI
3B'A30K, foro YTBOPEHHS.
[onspanit i HEMNOJSApHUN
KOBaJCHTHUH 3B s30K. EnexTpoHHi
dbopmymnu mMonexyn. Monu. Monuuit
3B’430K, HOTO YTBOPEHHS.

Kpucraniuni r1patku. ATOoMHI,
MOJIEKYJISIpHI Ta WOHHI KPHUCTAIH.
3anexHiCcTh ¢bi3nyHNX
BIIACTHBOCTEW PEYOBHH BiJl THIIIB
KPHUCTANIYHUX I'PATOK.

JemoHncTpanii

4, Moxeni KpHCTAIYHUX IPaTOK
PI3HHX THIIIB.

5.3pa3ku  peyoBMH  aTOMHOI,
MOJIEKYJISIPHOT Ta HOHHOT OyTOBH.
JlaGopaTopHi pocainu

1. O3HaiiomneHHst 3 (i3UYHUMH
BJIACTUBOCTSIMH PEUOBHH aTOMHOI,
MOJIEKYIISIpHOI Ta HOHHOT OYZOBH.
IIpakTuyHi podoTu

1. Hocmimxenas  QizmuHUX
BJIACTUBOCTEH PEUOBUH 3 PI3SHUMHU
TUIIAMH ~ KPUCTATIYHUX  IPATOK
(Hampukman: IMyKpy, KyXOHHOT
coui, rpadity).

HaBuanbHi npoekTH

5. BuKOpHCTaHHS KpHUCTATIB Yy
TEXHILI.

6. Kpucranu: kpaca i KOpHCTb.




BUKOPUCIOBYE
€JICKTPOHETaTUBHOCTI
XapaKTePUCTUKU XIMIYHUX 3B'SI3KIB.
HinHicHNiA KOMIIOHEHT

00rpyHmMOBy€e IPUPOTY XIMIYHHX 3B'S3KIB;
(i3UYHI BIACTUBOCTI PEUOBHH 3aJIEKHO
BiJl TUTIB KPUCTATIYHUX IPATOK;
pooums BUCHOGKU po THII
KPUCTAJIYHHAX IPATOK PEUOBHH Ha OCHOBI
BUIy XiMI4YHOTO 3B’5I3KY B HHUX.

IMOHATTS
TUTS

Hackpizni 3micmosi ninii

Tionpuemnusicms i ghinancosa epamommicme. 300pos s i besnexa. Exonoeiuna be3nexa i cmanuii po3eumox
ATOMHIi, MOJIEKYJISIpHI Ta HOHHI KPHCTAIIH.

Tema 3. KinbkicTs peuoBunu. Po3paxynku 3a ximiunumu gopmyaamu

Y4enb/yuyennus

3HAHHEBHIT KOMIIOHEHT

Hazueae OJTUHUITIO BUMIpIOBaHHS
KUJIBKOCTI PEYOBUHH, MOJSIPHUIA 00’€M
ra3iB 3a HOPMaJbHHX YMOB, CTaly
ABorazpo;

ROACHIOE CYTHICTh (I3WYHOI BEJMYHHU
KIUJIBKICTD PEYOBHHH.

JissabHiCHUIT KOMIIOHEHT

YCMAHOGIOE B32€MO3B'SI30K MiX
¢bisnyaMU  BenmuumHamu  (Macoro,
MOJISIPHOIO Macoro, 00’€MOM, MOJISIPHUM
00’€MOM, KiTBKICTIO pEYOBHHN);
obuuctioe  9NCIIO0  YaCTHHOK (aTOMIB,

Kinpkicte peuoBnHu. Monb —

ONMHUI  KIIBKOCTI  PEUOBHHH.
Crana ABoranpo.

MousipHa Maca.

3akoH AsBoranpo. Mospauii

00’eM rasi..
BigHocHa rycTHHa rasis.

Po3paxynkosi 3agaui
5. OOuncieHHS MOJSIPHOI Macu

PEYOBHHHU.
6. OOumciIeHHsT YuCclia YaCTUHOK
(aromiB, Monexkyn, WOHIB) Yy

MEeBHIN KUTLKOCTI pEYOBHHH, Maci,
00’ eMi.

7. OOuucneHHs 3a XiMIYHOIO
(hopMyII0F0 MacH JaHOi KiTBKOCTI
PEYOBHHH 1 KUTbKOCTI PEYOBUHH 32
BiJIOMOIO Macol0.

8. OOuncnenHss 00’eMy MEBHOI
Macu abo KiNbKOCTI PEYOBHMHH
BIJIOMOTO Ta3y 3a HOPMAaJbHUX




MOJIEKYJI, HOHIB) y TeBHill KiTBKOCTI
pedoBUHH, Maci, 00’eMi; MOJISIPHY Macy,
Macy 1 KibKicTh PeYOBUHM; 00’ €M AaHOi
Macu abo KUTBKOCTI pEYOBHHHM Ta3zy 3a
HOPMaJIbHUX YMOB; BiJJHOCHY TYCTHUHY
razy 3a IHIIUM ra3oM, oOuparoud i
00IpyHTOBYIOUH CIIOCIO PO3B’sA3aHHS;
HinHicHnii KOMIIOHEHT

pooums 8UCHOGKU TIONO 3HAYYIIOCTI
MaTeMaTHYHHX 3HaHb TUIst
PO3B’sI3yBaHHS XIMIYHUX 33]1a4.

YMOB.
9. O0uuCIIeHHS 3 BUKOPUCTAHHSIM

BiTHOCHOI I'yCTHHH Ta3iB.
JeMoHcTpanii

6. 3pa3kd PEUYOBHMH KIJIbKICTIO
pedoBuHHU 1 Moib (200 0THAKOBOI
KUTBKOCTI pEUOBHHHM).

Hackpizni 3micmogi ninii

300poé s i besnexa. Exonoeciuna besnexa i cmanuti pozsumox. lionpuemnusicms i Qinancosa spamomuicmo
Po3B’s13yBaHHS pO3paxyHKOBHX 33/1a4 32 IAHOIO TEMOIO.

Tema 4. OCHOBHI KJIaCH HEOPTAHIYHHUX CHOJTYK

Y4yenb/yueHuus

3HAHHEBMIT KOMIIOHEHT

Ha3ueac OKCUIW, OCHOBH, KHUCIIOTH,
am(pOoTepHi TiAPOKCUIN, CEPEIHI COIli 3a

CYy4acHOI0  HAyKOBOIO  YKPaiHCBKOIO
HOMEHKJIATYPOIO;

Haeooumsy npuxkaaou OCHOBHUX,
KACIOTHUX 1 aM(OTEepHUX OKCHIIB,
OKCHI€HOBMICHHX 1  OE30KCHUT'€HOBHX,
OlHO-, JIBO-, TPHOCHOBHHX  KHCJIOT,
PO3YMHHHX 1 HEpO3YMHHHUX OCHOB,
aMpOTepHUX  TiAPOKCUIIB, CEpeaHiX
COJICH.

Knacudikarris
CIIOJTYK, ixHi
HOMEHKJIATypa.

®i3uuHI  BJIACTUBOCTI
XiMiyHI BJIACTUBOCTI OCHOBHUX,
KHCIOTHHUX Ta aM(pOTepHUX
OKCHUIIB: B3a€MOJiS 3 BOJOIO,
KHCIIOTaMH,  JIyTaMd,  IHIIUMHA
OKCHIAMH.

®i3nyHi  BIACTMBOCTI  KHCIIOT.
XiMiYHI BIACTUBOCTI KHCJIOT: Jig Ha
IHUKATOPH, B3aEMOJIisI 3 METaJIaMH,
OCHOBHHMMH OKCHIAMH, OCHOBaMH,

HEOpraHIYHUX
CKJIaj i

OKCHIIIB.

Po3paxynkosi 3axaui

10. Po3spaxyHkm 3a XiMIYHUMH
piBHSHHAMH  MacH,  00'emy,
KIJIBKOCTI PEUOBHHHU PEareHTiB Ta
MPOAYKTIB PEaKIii.
JeMoHcTpanii

7. 3pa3Ku OKCHIiB.

8. Bsaemomis KHCIOTHHX 1
OCHOBHHUX OKCH/IIB 3 BOJIOIO.

9. 3pa3ku KHCJIOT.

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

12. XiMiuHi BJIACTHBOCTI JIYTiB.




JlisJbHiCHUI KOMIIOHEHT

PO3pi3HAE HECOICTBOPHI W COJCTBOPHI
(xucnoTHi, OCHOBHi, aM(OTEPHi) OKCUIIH,
pO3UMHHI W  HEpPO3YMHHI  OCHOBH,
KHCIIOTH 3a CKIagoM (OKCHTCHOBMICHI,
0OC30KCUIeHOBI) Ta OCHOBHICTIO (OITHO-,
JIBO-, TPMOCHOBHI), CepellHi coli; peakuil
3aMimeHHs, 0OMiHy, HeHTpai3arii;
Onucye TIOMWPEHICTh MpPECTAaBHUKIB
OCHOBHHUX KIIACiB HEOPTaHIYHUX CIOIYK
y IPUPOIi;

cKnadae XiMidHI  (QOPMYJIH  OKCHIIIB,
OCHOB, amMQoTepHUX T1IPOKCHU/IIB
(Amtominiro, [uHKY), KHCIIOT, CepemHix
colel;  pIBHSHHS  peakiii,  sKi
XapaKTepU3ylTh XiMiYHI BIIACTUBOCTI
OCHOBHHUX, KHUCIOTHUX Ta aM(OTepHHX
OKCHUJIiB; KHCJIOT, IYTiB, HEPO3UYMHHHUX
OCHOB,  aM(OTEpHUX  TIAPOKCHIIB,
CepEeIHIX COJICH;

NOpieHIOE 32 XIMIYHUMH BJIIACTUBOCTSIMHU
OCHOBHI, KHCJIOTHI Ta am{QoTepHi
OKCHJIH, JIyTH 1 HEPO3UNHHI OCHOBH;
Knacughikye HeopraHiuHi CIOJYKH 3a
KJlacamu;

Xapakmepu3ye TOHATTS aM(OTEpHOCTI,
(hi3uuHI Ta XiMIYHI BITACTUBOCTI OKCHIIB,
OCHOB, KHCIOT, COJeH, aM(OTepHHX

coisimu. Peaxitist HerTpamizarmii. Py

aKTUBHOCTI METAIB. Peakii
3aMillleHHsT ¥ oOMiHy. 3axoau
Oesmeku mig 4Yac poboTH 3
KHMCIIOTaMHU.

®i3uyHl  BIACTHBOCTI  OCHOB.
XiMi4HI BIACTHUBOCTI JYTiB: Jif Ha
IHIKATOPH, B3a€EMOTIA 3
KHCIIOTaMH, KHCIIOTHUMH
OKCHUJIaMH, COJISIMU. Ximiuni

BJIACTUBOCTI HEPO3YMHHHUX OCHOB:
B3aEMOJis 3 KHCJIOTaMHU 1
PO3KIIaaHHs BHACJIII0K
HarpiBaHHs. 3axojau O€3MeKH I
4yac poOOTH 3 JIyramH.

XiMiuHi BIIACTHBOCTI
aM(poTepHUX TIIPOKCHIIB:
B3a€EMOJIiSl 3 KHCIOTaMU, JTyramu (B
PO34KHi, IPY CIUIABJISHHI).

®i3uyHI  BIACTUBOCTI  CEpelHIX
coseid. XiMivHI BIACTUBOCTI CePEeIHIX
CONIEH: B3AEMOJIA 3 METallaMH,
KHCJIOTaMH,  JIyTaMH, THIMHA
COJISIMH.

I'eneTnuni 3B’SI3KU MK
OCHOBHUMH KJIaCaMH HEOPTaHIYHUX
CITIOJTYK.

[TommupenicTh Ta

y mpupomi

13. loOyBaHHs i XiMigH]
BJIACTUBOCTI HEPO3UHHHHUX OCHOB.
14. JoBemenHs am¢oTepHOCTI
IIUHK T1IPOKCHITY.

15. Tabmursa po3IMHHOCTI KUCTIOT,
OCHOB, aM(pOTEPHUX Ti1APOKCHUIIB 1
COJIEH.

16. 3pa3ku coeii.

17. XimiuHi BIacTUBOCTI coueil.
18. B3aemozis kajiblliii OKCUIY 3
BOJIOIO, JIOCHIDKEHHS J00YyTOTO
po3unHy IHIUKATOPOM,
MPOMYCKaHHSI BYTJIEKHUCIIOTO Ta3y
B PO3YHH, 110 YTBOPUBCS.
JlaGopaTopHi gocaiau

2. B3zaemogis JyTiB 3 KHCIIOTaMU B
PO3UMHI.

3. Bzaemogis XJIOpUIHOI KUCIOTH
3 METaJIaMH.

4. B3aeMoJiisi METaIB 13 COJSIMU Y
BOJHOMY PO3YHHI.

5. B3aemopis conelr 3 myramum y
BOJHOMY PO3YHHI.

6. Peaxiiis 0OMiHY MiX COJISIMH B
pO34HHI

7. Po3B’s3yBaHHs
eKCIIEpUMEHTAIBHOI  3a7adi
MPUKJIA peakuii oOMiHy.

Ha




TiIIPOKCHIIB;

YCMAHO6MAIOE TEHETUYHI 3B’SI3KH MK
OPOCTUMH 1 CKJIAJAHUMH PEYOBHHAMH,
OCHOBHMMH  KJIaCAMH  HEOPTaHIYHUX
CTIONTYK;

o6uucnoe 3a PIBHAHHAMU XiMIYHHX
peakmiii Macy, KUIbKICTb DPEYOBUHH Ta
00’eM razy (H.y.) 3a BiJIOMOIO Macofo,
KUTBKICTIO PEYOBUHH, 00’€MY OJIHOTO 3
peareHTiB UM  TMPOAYKTIB  peakiii,
oOuparoun i OOTPYHTOBYIOUHM CIOCIO
PO3B’sI3aHHS;
6UKOPUCMOBYE  CYYaCHY YKpaiHCBKY
HOMEHKJIATypy OCHOBHHX KJIaciB
HEOPTraHIYHUX CIIONTYK; TaOIUITIO
PO3YMHHOCTI KHCIIOT, OCHOB Ta COJIeH
JUIsl  CKJIaJIaHHS  PIBHSHb  XIMIYHHX
peaKIIiif; IHIUKaTOPH ISl BUSBICHHS
KHCJIOT 1 JIyTiB;

NJIAHY€ EKCIIEPUMEHT, MPOBOIUTH HOTO,
OIUCYE CIIOCTEPEIKEHHS, pobuts
BHCHOBKU;

npozHo3ye TiepebIir XIMIYHUX —peaKIii

cojlei 1 KHCIOT 3  METajaMu,
BUKOPHCTOBYIOUH  PsAJl  aKTHUBHOCTI
METAaJIB,;

00mMPUMYEMbCA 3aTI00DKHUX 3aXO0/TiB ITi]T
yac poOOTH 3 KHCIOTaMH 1 TyramMu

BUKOPHUCTAHHS OKCHIIB, KHCIIOT,
OCHOB 1 cepemHix coneil. B Ha
JTOBKIJUIS 1 370POB’ ST JIFOIUHMU.

IIpakTH4yHi podoTHn

2. JlochmimKeHHS BIIACTHBOCTEH
OCHOBHUX KJIAaCiB HEOpraHIYHUX
CIIOJTYK.

3. Po3B’si3yBaHHs
CKCIIEPUMEHTAIBHUX 3a]1a4.
JomamnHiil ekciepuMeHT

1. Jlis ©Ha cik Oypska Hun

YEPBOHOT0JIOBOI KaIlyCTH
JIMMOHHOT'O COKY, OLTY, PO3YHMHY
Xap4oBoi conu, MWIBHOTO
pO34HHY.

HaBuanbHi npoekTn

7. Heopraniuni pe4yoBuHH —

MPEICTAaBHUKN OCHOBHHX KIIACiB Yy
OyAiBHUITBI 1 IOOYTI.

8. XiMiuHUH CKJIag i
BUKOPHUCTaHHS MiHEpaIiB.

9. BB XiMiYHUX CIIONyK Ha
JIOBKUIISA 1 30POB’ ST JIFOIWHMU.




P038°A3y€  eKCIIepUMEHTAIbHI  3a/1adi,
oOuparoun 1 OOTPYHTOBYIOUH CIOCIO
pO3B’sA3aHHS.

HinHicHNiA KOMIIOHEHT

00TPYHmMOBY€ 3aJESKHICTh MIXK CKIIAZIOM,
BJIACTUBOCTSIMH  Ta  3aCTOCYBaHHSIM
HEOpraHiYHUX PEUYOBHH;

Oyinlo€  3HAUYCHHS  HAWBaKIIHMBIIINIX
MIPE/ICTAaBHUKIB OCHOBHUX KJIaciB
HEOpraHivyHKUX CIIOJYK;

6UCN067II0€ CYIKCHHA TIPO 3HAYCHHS
XIMIYHOTO EKCIEPUMEHTY SIK CII0CO0y
HaOyTTsI HOBUX 3HAHb; BIUIMB PEYOBHH Ha
HABKOJIMIITHE CEPEOBHIIE 1 300POB’S
JIFOAMHY;, BIUIMB JiSUTBHOCTI JIFOJWHU Ha
CTaH JIOBKUUII ¥  OXOpPOHY  Bif

3a0pyIHEHb.

Hackpizui amicmogi 1inii

I'pomaosncwvka gionogioanvricmo

BukopucranHs OKCHIIIB, KUCIIOT, OCHOB 1 CepeHix cojiel. BrumB Ha JOBKiLIA.
300pos’s i besnexa

Po3B’s13yBaHHS po3paxyHKOBHX 337124 32 PIBHSHHSIMH PEaKIIii.

3axoau Oe3neKy miJl yac poOOTH 3 KUCIOTaMH 1 JIyramH.
Exonoeiuna 6e3nexa i cmanuti po3eumox

Po3B’s13yBaHHS PO3PaXyHKOBHX 3a/1ad 32 PIBHSIHHAME PEAKITIH.

Besrieune moBopKeHHS 3 PEHOBUHAMHL.

TTommpenicTh y MPUPOIi Ta BAKOPUCTAHHS OKCHIIIB, KHCIIOT, OCHOB 1 CEpeHiX coyicl. Bruiie Ha TOBKIIIIS.
LTionpuemnusicmo i ghinarcosa 2pamommuicniv




Po3B’s13yBaHHS PO3paxyHKOBUX 337124 3a PIBHSHHAMY PEaKIIii.

OpienToBHi 00’ €kTH ekcKypciii. KpaesnaBuuii i Minepanoriunuii My3ei.

9 kJac
68 200, 2 200 Ha MuUX#COeHb

OuikyBaHi pe3yJbTaTn
HABYAJIBLHO-MI3HABAJILHOI TisIILHOCTI

3MicT HaBYAJILHOTO MaTepiaay

ITpakTU4Ha YacTHHA

IloBTOpEeHHS HAWBAXKJIMBIIINX NUTAHb

Kypcy ximii 8 kiacy

Y4yenn/yueHuus

3HaHHEBMIT KOMIIOHEHT

Hagooumv npuriaou Ha3B 1 dopMyn
PEUOBHH, IO HAJIEXKAaTh JO OCHOBHHUX
KJIaciB HEOPTaHIYHUX CITOJYK.
JifajabHicCHUI KOMIIOHEHT

Knacugikye HeopraHivHi CIIOTYKH,
nopiéHIOE  CKJIal 1 BIIACTHBOCTI
HEOPTaHIYHUX CIIOJIYK PI3HUX KIACiB;
BJIACTUBOCTI pPEYOBHH ATOMHOI,
MOJIEKYJISIpHOT Ta HOHHOT OYZ0BH;
Xapakmepuzye WOHHUH 1 KOBAJICHTHHA
XIMIYHI 3B'I3KM; XIMIYHI BJIACTUBOCTI
OCHOBHHX KJIaCiB HEOPTaHIYHHX CIOJYK.
LinHicH1 KOMIIOHEHT

00LPYHMOBYE 3aJICKHICTh BIIACTUBOCTEH
PEUYOBHH Bijl iXHIX CKJany i OyIOBH.

Cknaz i BMacTUBOCTI OCHOBHHUX
KJIaciB HEOPTaHIYHUX CITOJYK.

XiMmiuHMA 3B'130K 1 OyznoBa
PECUYOBHUHHU.

Tema 1. Pozunnn




Y4yenb/yueHuns
3HaHHEBUI KOMIIOHEHT

HaeOOUmMb NPUKIA0U KOJOIMHUX Ta
ICTHHHUX  pO3YHUHIB,  PO3UYMHHUKIB,
CyCITIeH3IH, eMYJIbCil, aepo301IIiB,

CJIEKTPOJIITIB 1 HEEIIEKTPOIITIB, CHIIBHUX
i CITadKuX €JIEKTPOJIITIB,
KPHUCTAIIOTiAPATiB;

HOACHIOE BIUTUB Pi3HUX YWHHUKIB Ha
PO3YMHHICTL  PEYOBHH;  YTBOPEHHS
BOIHEBOI'O 3B’S3KYy; CYThb HpOLECY
€JIEKTPOIIITUIHOI TUCOiallii.
HissnbHiCHUH KOMIIOHEHT
Ppo3pizHae KOMITOHEHTH
HACU4YeHI W HEHACW4YeHi
KaTiOoHM W aHiOHH, eNeKTPONiTH ¢
HECJNICKTPOJIITH, CHIbHI ¥ cllaOki
esrekTpoitity; pH myxHOro, KHciIoro Ta
HEHTPaIbHOTO CepeOBHUINA;

onucye po3YMHEHHSI PEYOBUH y BOJI SIK
(hi3MKO-XIMIUHE SBHUIIE; AKICHY PEaKIIio
Ha XJIOpWJ-IOHHW; BHUABJICHHS B PO3YMHI
TiIpoKcu-ioHiB Ta HoHiB [inporeny;
cKnadac  PIBHSHHS — €JICKTPOIITUYHOL
JUCOIiaIii  JIyriB, KHCJIOT, COJICH,
PiBHSHHS peakuiii oOMiHy B MOBHIiH Ta
CKOpOUeHil WOHHIA (QopMax; pPIBHSIHHA
AKICHHX peaklii Ha XJOpUA-IOHH B

po3uuny,
pO34UHH,

ITonsaTTs
CUCTEMH.
pO34uHHU.
aepo30Ji.

Bbynosa MOJIEKYJIN BOJH,
MOHSTTS TPO BOJIHEBUH 3B’S30K.
Po3unnHicTh pE4YOBHUH, il
3aJIe)KHICTh Bil PI3HUX YHHHHUKIB.
Hacuueni 5 HEHACUYEHI,
KOHIIEHTPOBaHi " PO3BeICHI
po3unHn. TeruioBi sBWIIA, IO
CYTIPOBOKYIOTh PO3UMHEHHS
PEYOBUH. Po3unHenHs SIK
¢izuko-ximiunmii mporec. [ToHATTs
PO KPUCTAJIOTiIPaTH.

po TUACTICPCHI
Konoigni Ta ictuHHI
Cycmensii, emybcii,

Enextpomnitnuna JTUCOIialis.
EnextponitTé ¥  HEENEKTPOIITH.
Enextpomnitnuna Uconianis
KHCJIOT, OCHOB, COJICH Yy BOJHHUX
pO34YuHax. Crymiab
CJIEKTPOJII THIHOT nucoriarii.

CunbHi # c1aOKi eeKTpoiTH.
HonsrTst mpo pH pozumny (6e3
MaTeMaTHYHHX PO3paxyHKiB).
3nauenHs pH g xapakrepucTHKH
KHCJIIOTHOTO 4K JYKHOTO
cepenopuia. Peakiii oOMiHYy Mik
PO3YMHAMH €JIEKTPOJITIB, YMOBH iX

Po3paxynkosi 3agaui

1. Po3p’s3yBaHHs 3amad  3a
PIBHSIHHAMU peaxuii 3
BUKOPUCTaHHSIM  pO3YMHIB 13
NEBHOIO  MAacoBOIO  YacTKOIO
PO3YMHEHOI PEYOBHHH.
JemMoHcTpanii

1. TennoBi  siBUmIa  mig — 4ac

po3unHeHHs (PO3YMHEHHS aMOHiN
HiTpaTy 1 OE3BOAHOTO KalbIii
XJIOpUAY Y BOJI).

2. JlocnmiKeHHST PEYOBHH Ta iXHIX
BOJIHUX PO3YMHIB Ha ENEKTPUUHY
MPOBIIHICTB (xpucTamiyHuit
HATpid  XJOpWA, JMCTHIbOBAaHA
BOJA, PO3YMH HATpiil XJIOpHIY,
KPUCTANIYHUH  IyKOp, PO3YUH
IYKpY, XJOpUIHA KHCIIOTA).

3. Peakmii  oOMiHy — Mix
EJIEKTPOJIITAMH y BOJIHUAX
pO3YMHAX

JlabopaTopHi nocaian

1. Bussnenns ionis ['igporeny ta
T1IPOKCUJI-IOHIB Y pO3YMHAX.

2. YcTaHOBIEHHA NPHOINU3HOTO
3HaueHHs pH Boau, myxHUX i
KHUCJIHX PO3YHHIB (matpiii
T1IPOKCULY, XJIOPHIIHOI KHUCIIOTH)




MOJIEKYJISIpHi# Ta HOHHIN opmax;
P036°A3y€  eKCTIIEpUMEHTAIbHI  3ajadi,
obuparoun W OOIPYHTOBYIOUM CIHOCIO
pPO3B’A3aHHS .

obuucnwe wmacy, 00’e€M, KITBKICTh
PEUOBMHHM 3a DPIBHSHHIMH pEakLiid 3
BUKOPUCTAHHSIM PO3YHMHIB 13 IEBHOIO
MacoBOIO JaCTKOIO pO3YHHEHOT
PEYOBHHH, OOMPAFOYH i OOTPYHTOBYIOUH
CHoCi0 po3B’sI3aHHS,;

Xapakmepu3ye eNeKTPOIITH 32 CTyIICHEM
JHACOLALIT;

6U3HAYAE  XApaKTep CepeloBUINA 3a
3Ha4YeHHAM pH;

npoeoOumsy peakiii MK pO3YMHAMHU
SNeKTPOJIITIB 3 YpaxyBaHHSIM yMOB ix
nepediry; sikicHi peakiii Ha kapOoHart-,
cynbdaT- XJIOpUA-i0HH;

6uANA€ Y PO3UMHI TIAPOKCHI-IOHU i
fionu ['inporeny;

suxopucmogye  3HadeHHs  pH
XapaKTePUCTUKU KHCIIOTHOTO
JY’KHOTO CEpe/IOBUIIA.
LinHicHU KOMIIOHEHT
oorpynmogye  TiepeOir  peaxiii  Mix
CJIEKTPOJIITAMH Y BOJHHUX PO3UMHAX;
ouintoe BaXUBICTE pH po3umHIB ISt
BH3HAYCHHS SIKOCTI XapyoBoi,

JUTS
qn

mepeoiry. M oHHO-MOTeKyIApHi
PIBHSHHS XIMIYHHX PEAKITiH.
Businenus B po3uuHi
TiAPOKCHUI-IOHIB Ta WOHIB
INipporeny. SkicHi peakuii Ha qesKi
WoHM.  3acTOCyBaHHS  SKICHUX
peaxiii.

3a JIOIOMOIOK0 YHIBEPCAIBHOTO
IHIUKaTOpAa.

3. Hocnmimxennss pH xapuoBoi i
KOCMETUYHOI POTyKIIii.

4. Peakmii 0o0MiHy MIX
EJIEKTPOJIITAMH y BOJTHUX
PO3UYMHAX, IO CYHPOBOIKYIOTHCS
BUIAJIAHHSM OCafy.

5. Peakii 00MiHy MiX
EJIEKTPOJTIITAMH y BOJIHUX
PO3UYMHAX, IO CYHPOBOIKYIOTHCS
BUJIUICHHSIM Ta3y.

6. Peaxmii o0MiHy MiX
EJIEKTPOJIITAMH y BOJIHUX
PO3UYMHAX, IO CYHPOBOIKYIOTHCS
YTBOPEHHSIM BOJIH.

7. BusiBneHHs XJIOpUI-IOHIB Y
PO34HHI.

8. Busmnenns cynbdar-ioHiB Yy
PO3UHHI.

9. BusBneHHS KapOOHAT-iOHIB Y
PO3UMHI.

HpakTuyni podoTu

1. Peakmii HOHHOrO OOMIHY MiX
EJIEKTPOJIITAMHU y BOJTHUX|
pO3UYMHAX.

2. Po3B’s13yBanHHs
eKCIEpUMEHTAIILHUX 3a]a4.




KOCMETHYHOI IMMPOIYKIIii TOIIIO;
GUCTIOGIIOE  CYOIHCEHHA TIPO 3HAYCHHS
PO3YHMHIB Y TPUPOJIi Ta JKUTTI JIOAWHM;
Opo  3aCTOCYBaHHS  3HaHb  ILOJO
BUSIBJICHHS JICSIKMX HOHIB; TIPO pOJb
EKCIIEpUMEHTY B HayIIi.

JomamHiii ekciepuMeHT

1. BuroroBieHHS  KOJOIIHUX
PO3UMHIB (3KeJe, KUCUTh TOIIO).
HapuanbHi npoekTn

1. EnexTtpomité B CyYacHHUX
aKyMyJISITOpax.

2. BupomyBaHHs  KpHCTaliB
coen.

3. BuroTtoBneHHS pPO3YUHIB IS
Ha/IaHHS JOMEANYHOT JOTTOMOTH.
4. locmimkenns pH rpyHTiB cBO€T
MICIIEBOCTI.

5. Jocmimkenus BILIUBY
KHCJIOTHOCTI ¥ IJIy’)KHOCTI TPYHTIB
Ha PO3BHUTOK POCIIHH.

6. Hocmimxenns pH arMocdeprux
omajiB Ta iXHBOTO BIUIMBY Ha Pi3Hi
MaTepiaiad B JOBKiJLI.

7.  HocmimkeHHS  TPHPOTHUX
00’€KTiB B SKOCTI
KHCJIOTHO-OCHOBHHUX 1HJIMKATOPIB.
8. Hocnimxenns pH cepenouia
MIHEpaJIbHUX BOJ YKpaiHH.

Hackpizui 3micmogi ninii
1 pomadsmcora 6i0nogioamHicny
[onsaTTs IpO CcycmeHsii, eMymbcii, aepo301i.
P03B’s3yBaHHS PO3PaXyHKOBHX 3a/1ad 32 IIEI0 TEMOIO.
300pos’s1 i besnexa




Po3B’s3yBaHHS pO3paxyHKOBHX 3a/1a4 32 IEF0 TEMOIO.
[onsrTsa mpo cycnensii, emynbcii, aepo3oini. KomoinHi Ta icTHHHI po34HHU.
Besneune noBoKeHHS 3 pEYOBUHAMH.

Enexrtpomnity i HeeJIEKTPOIITH.
[TonsTTs npo pH po3uuny.
Exonoeiuna besnexa i cmanuii po3eumox

Po3B’s13yBaHHsI pO3paxyHKOBHUX 3314 32 L€I0 TEMOIO.

[TonsTTs mpo pH po3uuny.
3acTocyBaHHS SKiCHUX PEaKIliil.

Hionpuemnusicmo i Qhinarcosa 2pamomuice

Po3B’s3yBaHHS pO3paxyHKOBHUX 3a/1a4 32 IE0 TEMOIO.

PozunHHICTH peYOBHH.
EnexrtpouniTy i HeeJIeKTPOIiTH.

TennoBi sBUINA, IO CYIPOBOXKYIOTH PO3UNHEHHS PEUYOBHH.

[TonsTTs mpo pH po3uuny.
3acTocyBaHHS AKICHUX peaKLii.

Tema 2. XimiuHi peakuii

Y4enn/yuyeHnus

3HaHHEBUIT KOMIIOHEHT

3Hae [ po3ymie CyThb TOHATH: XIMiYyHA
peaxiiis, CTyIiHb OKUCHEHHS, OKHCHUK,
Bi/[HOBHHK, TIPOIIECH OKHCHEHHS 1
BiJTHOBJICHHSI, TETJIOBUI €eKT peakuii,
MIBUAKICTh XIMIYHOT peaKilii;

HABOOUMb HNPUKIAOU OCHOBHUX THIIB
XIMIYHAX  peakIiii; BiJIHOBHUKIB 1
OKHCHHKIB.

JisnjabHicCHHIT KOMIIOHEHT

Knacudikaris XiMivHHX peakiiii
3a KUIBKICTIO 1 CKIIQJIOM pPEarcHTiB
Ta TPOAYKTIB peakiii: peakiii
CIOJIyYCHHS, PO3KJIa1y, 3aMIICHHS,
o0OMiHy.

Cryminb OKUCHEHHSI.
BusHaueHHsT CTyNEeHS OKHUCHEHHS
€JIEMEHTa 33 XIMIYHOI (HOpPMYIIOI0
cnonyku. Cxkiaganas — (opMmynn
CTIOJIYKH 32 BIJIOMHMH CTYICHIMH
OKHCHEHHS €JIEMEHTIB.

JemMoHcTpanii

4. Peakii po3kiafy, CrioydeHHs,
3aMillleHHs, OOMIiHYy, €K30- Ta
SHJIOTEPMIYHI peaKIlii.

5. 3ayexHICTh MIBUAKOCTI PEAKIIii
MeTaiiB (IMHK, MarHii, 3ami3o0) 3
XJIOPUTHOIO KHUCIIOTOIO BiJT
AKTUBHOCTI METay.
JlabopaTopHi nocaian

10. BmimB  KoOHIEHTpamii 1
TEMIEpaTypd Ha  IBHJKICTh




6u3Hauae CTyNeHI OKMCHEHHS €JIEMEHTIB
y CTIOTyKax 3a IXHIMHU (pOopMyIaMu;

Po3pizHAE peaxitii CIIOJTyYESHHS,
3aMilleHHS, 00MiHY, po3KIiany;
OKHCHO-BITHOBHI Ta peakIiii 0e3 3MiHH
CTYHEHsS  OKHCHEHHS;  €K30-  Ta
SHIIOTepMiYHi, 000pOTHI W HEOOOPOTHI
peakiii; OKHCHHUKA 1 BiJHOBHUKU;
BaJICHTHICTh 1 CTYMiHb OKHCHEHHS
CIIEMEHTA;

ckiadae  XiMiuHi  hopmynn OiHapHUX
CIIONYK 32 CTYNEHSIMH OKHCHEHHS
CJIEMEHTIB; pIBHSIHHSA HANMPOCTIIIUX
OKHCHO-BIJITHOBHUX peakilii Ha OCHOBI
€JIEKTPOHHOTO OayaHcy, TepMOXiMiuHi

piBHSHHS; pIBHSHHA OOOpDOTHHX 1
HEOOOPOTHHX PEaKIii;

Knacugikye  peakuii 32 pi3HUMH
O3HaKaMU;

Xapakmepuzye  TIpOlleCH  OKHCHEHHS,
BiJTHOBJICHHSI, CIIOJIyU€HHS, PO3KJIANY,
3aMillleHHs, OOMiHy; BIUIMB PI3HUX
YUHHUKIB Ha IIBUAKICTE XIMIYHHX
peakiiii;  pojib  OKHCHO-BIJIHOBHHX

MPOLECIB y JOBKIJII;

0OMPUMYEMbCs TIPABUIT BUKOPUCTAHHS
MOOYTOBUX XIMIiKaTiB.

IiHHicHMIT KOMIIOHEHT

OKHCHO-BITHOBHI peaxiii.
[Tpouiecn OKMCHEHHSI, BITHOBICHHS,
OKHCHUKH, BITHOBHUKH.

Cxutaganss piBHSIHB
OKHCHO-BIJHOBHHX PEaKIIiH.

3Ha4yeHHST  OKHCHO-BIAHOBHHX
MPOLIECIB Y KUTTI JIIOJHHU, IPUPOI
¥ TexHiI.

Exzorepmiuni # eHmoTepMiuHi
peakuii. TepmoxiMiuHe piBHSIHHS.

OO60poTHI ¥ He0OOPOTHI peaKIlii.
IBuakicTe  XiMiuHOI  peakiiii,
3aJIC)KHICTh IIBUIAKOCTI peakilii Bij
PI3HUX YNHHHKIB

peakmii IHWHKY 3
KHCIIOTOIO.
HpakTuyni podoTn
3. BB pi3HMX YHMHHHUKIB Ha
MIBUIKICTD XIMIYHUX PEaKIIin.
HapuanbHi npoekTn
9. EnpotepmiuHi
ciTy k01 JTFOAMHI.

XJIOPUIHOIO

peakuii  Ha

10. Ex3orepmiuHi peakimii B
KUTTENISIIBHOCTI JKUBUX
Oprasi3mis.




00rpyHmogye TPOLECU OKUCHEHHS I
BiTHOBJICHHSI 3 TMOMJISALY EIEKTPOHHOL
OyZ0BU aTOMIB;

6UCTIOQTIOE  CYOMCEHHA TIPO 3HAYCHHS
XIMIYHAX peakmiii Ta 3HaHb MPO HHUX Y
MPUPOIi, TIPOMHCIIOBOCTI, TOOYTI;

I pomaosrceka 6ionogioanvricmo

Hackpizni 3micmogi it

3HaueHHS OKMCHO-BiTHOBHHX MPOIICCIB Y KUTTI1 JIIOAMHH, TIPUPOI i TEXHIII.
300poe s i besnexa. Exonoeiuna besnexa i cmanuii poseumox. 1lionpuemnueicmy i inarcosa spamommicnmo
3HaueHHS OKMCHO-BiTHOBHHX TPOIIECIB Y KUTTI JIFOJUHH, IPUPOI i TEXHIIII.

Ex3oTepmiuHi Ta eHAOTEPMIUHI peakiiii.

OO60poTHI ¥ HEOOOPOTHI pPeakKlii.
IIBunKicTh XiMigHOT peaKIii.

Tema 3. I104aTKOBI NOHATTS PO OPraHivHi CIOJYKH

Y4enn/yuyeHnus

3HAHHEBMIA KOMIIOHEHT

3Ha€ i po3ymie CyThb TOHITH TOMOJIOT,
TOMOJIOTSI; MOJI OpPraHiYHUX PEYOBHH
3a SKICHAM CKJIaJO0M Ha BYTJIEBOJHI,

OKCHI'€HOBMICHI Ta HITPOT€HOBMICHI
CTIOJIYKH;

Hazueae €IIEMEHTH-OPTaHOTCHH,
HAMBaXJIMBINI ~ OpPraHivyHi  CIIONYKH

(MeTaH 1 mepiini gecsTh HOTO TOMOJIOTIB,
€TCeH, CTHH, METAHOJI. €TaHOJI, TJIIEePO,
€TAaHOBA KHUCJIOTA, TJIIOKO3a, caxaposa,

OCOOIMBOCTI OpPraHiYHUX CIOIYK
(TOpIBHSHO 3 HEOPraHIYHHMHU).

EJIeMeHTPI-OpFaHOFeHI/I.

ByrieBoani

Meran AK NIPEACTaBHUK
HAaCU4EHUX BYIJIEBOJIHIB.
l'omonoria. [omonorn merany

(mep1i fecsTh), IXHI MOJIEKYIISIPHI
1 CTpYKTYypHi (hopMysu Ta Ha3BH.

®i3nuyni  BuactUBOCTl. Peaxiis
3aMiIEHHS TSl METaHy.
Eren (etmnen) 1  eTuH

Po3paxyHnkoBi 3anaui

2. OOuwceHHS 00'eMHUX
BIIHOLIIEHh Ta3iB 3a XIMIYHUMHU
PIBHSHHAMMU.

JemoncTpamii

6. Mopeni MosieKkys BYTJieBOAHIB (Y
ToMy yncii 3D-npoeKkTyBaHHS).

7. TopinHs napadiny, BU3HAYEHHS
Horo SIKICHOTO cKJIany 3a
MIPOAYKTaMU 3rOPSHHSL.

8. OsnaifomnieHHA 31 3pa3kaMu
BHPOOIB 13 MomeTIIeHy BusBnenHs




KpOXMajb, LEJ0J03a, CTEapuHOBA,
MaJbMITHHOBA, OJIETHOBA, aMiHOETaHOBA
KHCJIOTH), OCHOBHI POJYKTH NEPETOHKH
HadTH;

HABOOUMb HPUKIAOU TOMOJIOTIB METaHY;
MNPUPOAHUX 1 CHHTETUYHHX PEYOBHUH,
CIHPTIB, KapOOHOBUX KHCJIOT, >KHPIB,

BYTJIEBO/IIB;
ROACHIOE PEaKIlii TOPIHHSI OpTaHIYHHUX
pEUOBHH, 3aMillleHHs [JIsi  METaHy,

NPUENHAHHA ATl €TeHY I eTHHY; AesKi
XIMIYHI BJACTHMBOCTI €TaHOBOI KHCJIOTH;
CYTb MPOIIECy MEePEeroHKH Ha(TH.
HissnbHiCHUH KOMIIOHEHT

CKIa0ae MOIIGKYIIApHI W CTPYKTYypHi
dbopMynu MeTaHy Ta MEpUIMX JIECSITU
HOro  romoJjioriB, €TEHy, CTHHY,
METaHOITY, eTaHoIy, rIIiepoy,
€TaHOBOI Ta aMiHOETAaHOBOi KHCIIOT;
MOJIEKYJSIpHI ~ (OPMYJIM  TIIOKO3H,
caxapo3d,  KpOXMajio,  IENOJIO3H;
piBHSHHS peakuii TOpiHHSA (MeTaHy,
€TeHy W eTWHY, METaHOIy, €TaHOIY),
3aMillleHHs] Ui MeTaHy (XJIOpYyBaHH:),
NpUENHAHHA Ui €TeHy MW  eTHHy
(ramoreHyBaHHS, TiApyBaHHS), €TAHOBOI
KHUCJIOTH (CJICKTPONITHYHA JUCOIiaIis,
B3a€EMOJisl 3  MeTajlaMM, JIyramu,

(ameTwiieH) SAK  TPEICTaBHUKH
HEHACUYEHUX BYIJIEBOIHIB.
MonekynapHi 1 CTPYKTYpHi
(dopmynu. Di3udyHI BIACTHUBOCTI.
Peakuist mpueaHaHHs s €TeHy |
eTHHY (ramoreHyBaHHS,
riApyBaHHA).
I'opiHHS ByTTIEBOIHIB.
[lonsarTs mpo momiMepu Ha
MPUKIIaIi MOJIIETUIICHY.
3acTocyBaHHS TOJIETHIICHY.
[lommpenHss ByIJIEBOOHIB Y
npuponi. [Ipupoanuii ra3, Hadra,
KaM’siHe BYTUUISI — TPUPOJHI
IpKepena ByrieBoaHiB. [leperonka
Ha(Tu. ByrineBogHeBa cupoBuHa it
OXOpOHA JIOBKILIA. 3aCTOCYBaHHS

BYTJIEBOJTHIB.

OxkcureHopmicui  opraniuni
PeYOBHHH.

ITonsaTTs Ipo CIIUPTH,
KapOOHOBI ~ KHCJOTH,  JKUPH,
BYTJIEBOJIN.

MeTaHoi, €TaHOJ, TIILEPO:
MOJIEKYJISIpH1 i CTPYKTYpHI
¢dopmynu, Qi3MuHI BIACTHUBOCTI.
T'opinus eranoy. SIKicHa peakilis
HAa TJIIEPOJL.

BJIACTUBOCTEH MOJIIeTHUIICHY:
BiTHOIIICHHS o HarpiBaHHS,
PO3UYUHIB KHCIIOT, JIYTiB.

9. [lis eTaHOBOi KHCIOTH Ha
IHIUKATOPH.

10. B3zaemopis eTaHOBOi KHCIIOTH 3
MeTajJaMu, TyraMu.

JlabopatopHi gocian

11. Bzaemomis  rmimepory 3
kynpym(Il) rigpoxcumom.

12. Bszaemogmis  rmoko3n 3
kynpym(Il) rizpoxcumom.

13. BigHomEHHS KpOXMaJi0 [0
BOJIU  (PO3UMHHICTb, YTBOPEHHS
KIeicrepy).

14. B3aeMomist KpOXMAIIO 3 HOIOM.
IIpakTi4Hi podoTH

4. B1acTHBOCTI €TaHOBOI KUCIIOTH.
5. Bussnenns OpraHigHUX
CTIOJIYK Y XapuOBUX MPOIYKTAX.
Jlomanmiii exciepuMeHT

2. lopiBHsiHHS MuiiHOT Oil MmiIa Ta
NPaJIBHOTO TIOPOIIKY BITYU3HSHOTO
BHPOOHHKA.

3. BusBieHHs  Kpoxmamio B
Xap4yOBHX MPOIYKTaX.

HauajabHi npoeKkTn

11. BuxopucranHs mOJiMepiB:




COJISIMHU); 3arajpHy
MoJTiMepu3aIlii eTeHy;
PO3Pi3HAE 32 CKIIAJIOM METaH, €TCH, €THH,
METaHOJI, €TaHOJI, TTILEPOJI, ETAaHOBY
KHCIIOTY, BHII KapOOHOBI KUCIIOTH,
TIIIOKO3Y, caxapo3y, KpoxMalb,
LEJTI0TI03Y, MUJIO, IPUPOIHI i
TiAporeHi30BaHi, TBAPUHHI i POCTUHHI,
TBEp/i U PiJIKi KHUPH,

01K, MOJIiETHIICH, IPUPOIHI 1 MITYy4Hi
KHPH;

nopientoe: OpraHiuyHi W HeopraHiuHi
PEYOBHHH, KPOXMAIh 1 LENIOI03Y, CKIa]]

cXemy

TOMOJIOTIB ~ METaHy, HacH4eHi W
HEHACUYEH1 BYTJICBOHI;

Xapakmepuzye CKJIaI, (hizuaHi
BJIACTUBOCTI METaHy i HOro roMolioris,
eTeHy, eTHHY, eTaHONy, TJILepody,
€TaHOBOi KHCIIOTH, JKHPIB, TIIIOKO3H,
caxapo3d,  KpOXMalllo,  IIEJIOJIO3H,

OLIIKIB, MOJIIETHIICHY

6u3Hauac NOCITITHAM HUIIXOM TJIiLepod,
€TaHOBY KHCIIOTY, TIIFOKO3Y, KPOXMaJlb;
Po36’a3y€  PO3PaxXyHKOBI 3agadi  Ha
00uymciaeHHs 00’ €EMHUX BiJIHOILIEHD r'a3iB
32 XIMIYHUMH DIBHSHHSAMH Ta iHIINX
paHilie BUBYCHUX THUIIB Ha TMPUKIAIL
OPraHiYHUX CTOIYK;

OtpyitHicTh ~ MeTaHomy i
eTa”oIy. 3ry0Ha JIist aKOTOJII0 Ha
OpraHi3M JIFOIUHH.

EtanoBa (ourosa) kucnota, ii
MOJIEKYJISIpHA 1 CTPYKTypHa
dbopmynu, (i3uvHI BIACTHUBOCTI.
XiMi4uHI BJIaCTUBOCTI €TAHOBOI
KHCIIOTH: EIIeKTPOIIITHYHA
JTUCOLIaIlisA, Mif Ha I1HAWKATOPH,
B3aEMOJIISI 3 MeETajlaMH, JIyraMu,
COJSIMU. 3acTOCYBaHHS €TaHOBOL
KHCIIOTH. Bumi KapOOHOBI
KHCJIOTH: CTeapHHOBA,
MMaJbMITHHOBA, OJieiHOBa. Muio,
HMOro cKiaj, MAKHA Jis.

Kupu. Cxnan xupis, ¢iznuHi
BJIACTHUBOCTI. [puponni i
rigporeHizoBaHi KUPH.
Bionoriuna poib kwupis.

Byrnesonu: TJII0KO034,
caxaposa, KpOXMaib, IEJI0JI03a.
Monekymsapui ¢opmynu, ¢izuuni
BJIACTUBOCTI, MOIIMPEHHST 1
yTBOpEHHs B pupoIi. Kpoxmans i
LEeJII0JI03a — MPUPOHI MONIMEpPH.
SxicHi peakmii Ha TIIOKO3Yy 1
KpOXMaJIb. 3acTocyBaHHS
BYIJIEBOJIB, iXHsI 0610JI0Ti4HA POJIb.

€KOJIOT'0-€KOHOMIYHUH aCIEKT.

12. AnbTepHATHBHI  JDKEpela
eHeprii.

13. Exotpodonoriss — Hayka mpo
€KOJIOTI9HO Oe3nedHe XapuyBaHHS.
14. BurotoBneHHs Muja 3 MUJIBHOI
OCHOBH.

15. JocmimkeHHs XIMIYHOTO CKIIay
TKi.

16. XimiuHMid CcKJaJ KyBaJbHUX
TYMOK.

17. Ximiuyauii ckimag  3aco0iB
JIOTJISITY 32 POTOBOIO MTOPOKHUHOIO.
18. lpyre *KuUTTs manepy.

19. xepena OpTraHivHOTO
3a0pyIqHEHHS TepuTopii TpoMaau
(Mmikpopaiiony).




oompumyemscss  NPaBWI  OE3MEYHOTO
MOBO/KEHHS 3 TOPIOYNMHU PEYOBHHAMH,
moOyTOBUMU XiMiKaTaMHu.
IiHHicHMIi KOMIIOHEHT
ycei0ommoe  3HAYCHHS  BYIJICBOIHEBOI
CHPOBMHH B EHEPIETHIN, NPUPOIHUX i

CUHTCTUYHHX  OpPTaHiYHUX  CIIOJYK;
MOpaJbHY Ta COIIaNbHY
BIIMIOBIAAJIBHICTE 33 HACIAKU BXXUBAHHSI
AJIKOTOJIBHUX  HAIIOiB, HEOOXIiIHICTh

30epekeHHsT NOBKILIA Ui MaiOyTHIX
ITOKOJIIHbB;

00IpPyHmMOBY€E POIIb OPTaHIYHUX CIIONYK Y
KUBIH IPUPOJII;

oyinoe 3ryOHY JiI0 alKOTONID Ha

31I0POB’S1; BIUIVB MPOIYKTIB
CUHTETMYHOI XiMil HA HABKOJMUIIHE
Cepe/IOBHINE B Pa3i  HEMPaBUIBHOTO

BUKOPHCTAHHS iX;

BUCTIORTIOE  CYOICEHHA TIOJIO 3HAYCHHS
OpPTaHiYHUX PEUOBHH Yy CYCIUIBHOMY
rocroAapcTBi, moOyTi, XapuyyBaHHI,
OXOpOHI  37I0POB’S  TOIIO;  3aXHCTY
JMOBKUUIA  BiJ  CTIMKUX  OpPraHigyHUX
3a0pyIHIOBaYiB.

HirporenoBmichi
pevyOBHHH.

[loHATTS TpPO aMiHOKHCIIOTH.
binkun gk Oiomoriuni moniMepu.
Henaryparis OinkiB. biomoriuxa
pOJIb  aMiHOKHUCIOT 1  OIJIKiB.
3HayeHHs MPUPOJHUX i
CHHTETUYHHX OPTaHiYHUX CIIOIYK.

3axUCT OOBKULISA BiJ CTIAKHAX
OpraHiyHuX 3a0py/JHIOBAYiB.

opraiuHi

I pomaosmceka sionosioanvricme
3acToCcyBaHHS OpTraHIYHUX PEUYOBHH.

Hackpizni 3micmogi it




OTpyifHICTh METAHOTY ¥ €TaHOMY.

3axuCT MOBKIJUIA BiJ] CTINKUX OPTaHIYHUX 3a0pyTHIOBAYiB.
300poe s i besnexa

Besneune noBoKeHHS 3 pEYOBUHAMH.

3ryOHa i aJKOTOII0 Ha OPTaHi3M JIOAWHU.

[IpupoaHi # riaporeHizoBaHi KHUPH.

Muo, #ioro MuiHa mIisl.

Bionoriyaa ponb *xupiB, ByrJIeBOIiB, aMiHOKHCIIOT 1 O1NIKiB.
Exonoeiuna 6esnexa i cmanuii po3eumox

[IpupoaHi i cHHTETUYHI OpraHiuHi pEYOBHHHU.

ByrneBonHeBa cupoBUHA 1 OXOPOHA JOBKIJIISL.

3axXUCT MOBKIJUIA BiJ] CTINKUX OpPTaHIYHUX 3a0pyTHIOBAYiB.
Hionpuemnusicmo i ghinarcosa cpamomuicnve

[MousTTS PO MONTIMEPH.

[lepepoOka HadTH.

Muwujto, HOTO CKIa.
3acTocyBaHHS OpraHiYHUX PEUOBHH.

Tema 4. Poanb Ximii B JKMTTi cycnijibcTBa

Ydyenn/yueHuus
3HAHHEBUH KOMIIOHEHT
Ha3ueae: iIMEeHA BUIATHUX BITUM3HSIHUX

baratoMaHiTHICTP pe4yoBHH Ta
XIMIUYHUX peakniil. B3aemo3B’s3ku
MK  peYOBMHAMH  Ta  iXHi

YUEHHUX-XIMiKiB; HaWBa)KJIMBIlIl XiMi4yHI
BUPOOHUITBA B YKpaiHi;

HABOOUMb NPUKIAOW: B3aEMO3B’S3KIB
MK  pEYOBHHAMH, 3aCTOCYBaHHS
XIMIYHHUX CHONYK y Pi3HUX Talry3sx Ta y
MOBCSIKICHHOMY XKHTTI.

JisnjabHicCHHIT KOMIIOHEHT

B32€MOTICPETBOPEHHS.
Micne ximii cepem Hayk Tpo

npupoay, i1 3HA4YeHHS  JUIs
PO3YyMIHHS  HAyKOBOI  KapTHHH
CBITY.

Ponp  xiMmiuHOI HAyKH IS

3a0€3MECUCHHS]  CTAJIOr0 PO3BUTKY

Haeguanvni npoexmu
20. BuzgaTHi BITYM3HAHI XIMIKH SIK
y4eHi i 0coOUCTOCTI.
21. ExosoriuHa cutyartist B Moii

MICIIEBOCTI: Bi4yBalo, JyMmaro,
Miro.

22. AHKeTyBaHHS YUHIB
HAaBYAILHOTO  3aKJiagy  I[OJI0

iXHBOI y4YacTi y pO3B’sSI3yBaHHI
€KOJIOTTYHHUX MPOOJIEM MiCLIEBOCTI.




Xapakmepu3ye: 3HAYCHHS XiMil y JKUTTI
CYCIIBCTBA, 30€pEeKEeHH] TOBKIJUISA, IS
3I0pPOB’ S JIIOJICH.

IiHHicHMIi KOMIIOHEHT

ycgioomnioe 3HAYEHHS
IPOMAJITHCBKOT  TIO3HIlIi  BYEHOTO,
MPUYUHHO-HACI IKOB1 3B’SI3KA y

MpHUpPOIi i 11 MUTICHICTB;

noeajcae aBTOPCHKE IIPaBo;
obrpynmogye: poiib XiMii y Ti3HaHHI
XIMIYHHX TPOLIECIB;

KpUMuUYHO CHmagumbcA: 110 XIMIYHOT
iH(hopMaIIii 3 pi3HUX JHKEPET;

ouinioe: BHECOK XIMIYHOI HayKH B
PO3BUTOK BITUYM3HSHOTO
BUPOOHMIITBA; 3HAYCHHS XIMIYHHX
3HaHb  SK  CKJIAJHUKA  3arajbHOl
KYJbTYPH JIFOJIHHU.

JIFO/ICTBA.

XiMigHa HayKa i BAPOOHUIITBO B
VYxpaini. BugatHi BiTUn3HSHI BUEHi
— TBOPLi XIMi4HOT HAYKH.

23. JlocmimKkeHHST TOCTOBIPHOCTI
peKIIaMH 3 MOTISTY XiMii.

I pomadsmcora 6i0nogioamHicns

Hackpizui 3micmogi it

Bunartsi BiTUM3HSHI BYEH] — TBOPLI XIMIYHOI HAYKH.
3HavyeHHs XiMil JUTS pO3yMiHHSI HAYKOBOT KAPTHHU CBITY.

300pos st i be3nexa

BararomaHiTHICTE PEUOBHH Ta XiMIUYHHUX peakuiid. B3aeMo3B’13k1 Mi>k peUOBHHAMHU Ta 1XHi B3a€MOIIEPETBOPEHHSI.

Exonoeiuna besnexa i cmanuii po3eumox
XiMis Ta eKoJorisl.

Tionpuemnusicmv i ghinarcosa cpamomuicme




| XiMiuHa HayKa 1 BAPOOHUIITBO B YKpaiHi.

OpienToBHI 06’°ekTH eKkckypciil. BomoouncHa cranmis. [limnpremcTBa 3 BUPOOHHIITBA TUIACTMAC, IYKPOBHU 3aBO,
KOHJUTEPChKa, XJIi00MmeKapHs.



