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IHOACHIOBAJIBHA 3AIINCKA

Ximist K TPUPOTHUYA HayKa € YaCTHHOIO JYyXOBHOI 1 MaTepiaabHOI KyJIBTYPH JIIOACTBA, & XiMIiYHA OCBITa —
HEBIJJOKPEMHUM CKJIaTHUKOM 3arajibHOl KyJIbTypH OCOOMCTOCTI, SIKa KUBE, HABUAETHCS, MIPAIIOE, TBOPUTH B YMOBax
BUKOPHUCTaHHS BUCOKHX TEXHOJOTIH i HOBITHIX MarepialliB, 3MyIlicHa MPOTUCTOSATH €KOJIOTIYHUM PU3HMKaM, 3a3Ha€
Pi3HOOIYHUX yIUIUBIB iH(poOpMalii. XiMiuHI 3HAHHS, 3100yTi YYHSIMHU B OCHOBHIHM INKOJI, CTBOPIOIOTH IMIATPYHTS
PEaTiCTUYHOTO CTaBJICHHS 10 HABKOJMIIHBOTO CBITy, B SKOMY 3HAa4HE MICIIC IIOCIa€ B3a€MOJIS JIIOTUHU 1
PCYOBHHH, CIPUSIIOTH PO3KPUTTIO TAEMHUIIL JKUBOTO 4Yepe3 Mi3HAHHS MPOIIECIB JKUTTEMISIIBHOCTI OpPTaHi3MiB Ha
MOJIEKYJISIPHOMY DiBHI.

HapuanHs XiMmii B OCHOBHIMl IIKOJII CIPSIMOBYETHCS Ha IOCATHCHHS Memu 0a3060i 3azanbHoi cepeoHboi
ocgimu, sKa TIONSATae y PO3BUTKY M coliaiizamii ocoOMCTOCTI Y4HIB, ()OpMyBaHHI IXHBOI HalliOHAJIBHOT
CaMOCBIIOMOCTI, 3arajibHOi KyJBTYPH, CBITOTJISAHUX OPIEHTHPIB, €KOJOTIYHOTO CTUIIO MHUCICHHS 1 NOBEAiHKH,
TBOPYHUX 3A10HOCTEH, MOCIHITHUIIPKUX HABUYOK I HABUYOK JKUTTE3a0E3MEUCHHS, 3JaTHOCTI 0 CAMOPO3BUTKY M
caMOHaBYaHHS B YMOBaX TJI00aTbHUX 3MiH 1 BUKIIHUKIB.

BuryckHUK OCHOBHOT IIKOJIM — L€ AaTpioT YKpaiHu, sIKUi 3Ha€ 11 icTOpilo; HOCIH YKpaiHCHKOT KyJIbTYpH, SIKHHA
MTOBaXKa€ KyJIBTYPY IHITUX HAPOiB; KOMIIETEHTHUI MOBEIh, IKUH BUIBHO CIIJIKYETHCS IEPKABHOIO MOBOIO, BOJIOIIE
TaKoXX pimHOIO (Y pa3il BIAMIHHOCTI) ¥ OAHIEIO UM KiTbKOMa 1HO3EMHHUMH MOBAaMH;, Ma€ Oa’KaHHS 1 3HaTHICTH [0
CaMOOCBITH; BUSBIISIE aKTHBHICTb 1 BIAMOBIJAIBHICTh, IMiIIMPHUEMIMBICTD W IHIIIATUBHICTh y TPOMAICBKOMY I
0COOMCTOMY JKUTTi, Ma€ YSIBICHHS MPO CBITOOYIOBY, OCPEXKHO CTAaBUTHCS IO JOBKIUISA, OC3MEYHO ¥ JOIIIBHO
BUKOPHCTOBYE JIOCATHEHHS HAYKH 1 TEXHIKH, JOTPUMYETHCS 37J0POBOTO CIIOCO0Y KHUTTH.

Merta 6a30B0i 3araJibHOI CEpeHBOI OCBITH JIOCSTAETHCSI HA OCHOBI peai3allii OCHOBHOT'O 3aBJaHHS XiMI4HOT



OCBiTH, IO ToOJIsITae y (QOpPMyBaHHI 3aco0aMl HABYANBHOTO TMpEAMETa KAY08UX [ HpeoMemHux
Komnemenmuocmeii. Humm 3a0esneuyerses (GopMyBaHHS IIIHHICHUX 1 CBITOTVISIIHMX OpIEHTAIlid yYHIB, MO
BHU3HAYAIOTh IXHIO MTOBEIIHKY B )KUTTEBHX CUTYAIIisIX.

Buecok ximii y hopMyBaHHSI KITFOYOBHX KOMITETEHTHOCTEH YUHIB PO3KPUTO B TaOIHITI.

Tabanus
KoMneTreHTHICHUIT MOTEHIlia]l HABYAJBLHOIO NMpeaMeTa Ximist
KaouoBa IIpeaMeTHHIi 3MICT KJII0Y0BOI KOMIIETEHTHOCTI i HABYAJIBLHI pecypcH 1 il
KOMIIETEHTHICTh ¢hopmyBaHHs
Cninkyeannsa Yminna:
oepacasnoro (i - BUKOPUCTOBYBAaTH B MOBJICHHI XiMiUHi T€pMiHH, HOHSITTS, CHMBOJIH, CY4acCHY YKPaiHCBKY
pionoto y pasi HAyKOBY TEPMIHOJIOTIIO 1 HOMEHKJIATYPY;
eiominnocmi) - (hopmyIrOBaTH BiJIMIOBib HA TIOCTABJICHE 3aITUTAHHS,
M06010 - apryMEHTOBAHO OMUCYBATH XiJI 1 yMOBU MPOBEICHHS XIMIYHOTO EKCIICPUMEHTY;

- 00TOBOPIOBATH PE3yJIbTATH AOCIIHKEHHS 1 pOOUTH BUCHOBKH;

- Opath y4acTh B OOTOBOpPEHHI NMHUTAaHb XIMIYHOTO 3MICTy, WiTKO, 3pO3yMLIO ¥ 00pa3HO
BHCJIOBITIOBATH CBOIO JTyMKY;

- CKJIQJIaTH YCHE 1 MMCHMOBE MOBITOMJICHHSI HA XIMiYHY TEMY, BUTOJIOIIYBaTH HOTO.
CraBJjieHHA:

- IIHyBaTH HAyKOBY YKPaiHCHKY MOBY;

- KPUTUYHO CTABUTHUCH JIO MOBIJOMJICHb XIMIYHOTO XapaKTepy B MEIIHHOMY TIPOCTOPI;

- TIOITYJISIPYU3YBATH XIMIUHI 3HAHHS.

HaguaJubHi pecypceu:

- MiAPYYHHUKH 1 TOCIOHMKHU, HAYKOBO-TIOMYJISIPHA 1 XYA0XKHS JIiTEpaTypa, eNeKTPOHHI OCBITHI
pecypceu;

- HaBYAJIbHI TPOEKTH Ta NMPE3CHTYBAHHS IXHIX PE3yNIbTATIB.

Cninkyeanns YMiHHs:




IHO3emMHuUMU
Mmoeamu

- YUTATH W PO3YMITH I1HIIIOMOBHI HaBYaNbHI W HAYKOBO-TIOMYJISPHI TEKCTH XIMIYHOTO
3MICTY;

- CTBOPIOBATH TEKCTH MOBIJJOMJICHb 13 BAKOPUCTAHHSM 1HIIIOMOBHHUX JIKEPET,;

- YUTATH 1HO3EMHOIO MOBOIO 1 TIIyMayUTH XiMi4YHy HOMEHKJIATYpPY;

- TIOSICHIOBATH XIMIYHY TE€PMIiHOJIOTi0 1HIIOMOBHOTO ITOXO[KCHHS.

CraBJ/ieHHS:

- IIKaBUTHCH 1 OLIHIOBATH iH(GOPMAITi0 XiIMIYHOTO 3MiCTy iHO3EMHOK) MOBOIO;

- 00TOBOPIOBATH JIESAKI MUTAHHSA XIMIYHOTO 3MICTY 13 3aIliKaBICHUMH HOCISIMH 1HO3EMHHUX
MOB.

HaguanbHi pecypcu:

- MEJIiiHI 1 TPYKOBaHi JHKepeia iIH03eMHOI0 MOBOIO.

Mamemamuuna
KomnemeHmHuicmep

Yminus:

- 3aCTOCOBYBATH MaTeMaTHYHI METOAM IS PO3B ‘SA3yBaHHS 3aBIaHb XIMIYHOTO XapaKTepy;

- BHUKOPHUCTOBYBATH JIOTIYHE MHCICHHS, 30KpeMa, i1 PO3B’sS3yBaHHS PO3PaXyHKOBUX i
CKCTICPUMEHTAIILHUX 3aJ1a4, MPOCTOPOBY YSBY JJISl CKJIAJAHHS CTPYKTYpHHX (GOPMYI 1
MOJIeNIeld PEYOBUH;

- OynoyBaTH i TIIyMayuTu Tpadiku, cXeMu, JiarpaMu, CKIaJaTH MOJENi XiMIYHHX CIIONYK i
MPOIIECIB.

CraBJjieHHA:

- YCBIIOMJIFOBaTH HEOOXiJHICTHP MAaTEMaTUYHUX 3HAHb JUIsl PO3B’sS3yBaHHS HAyKOBHX 1
XIMIKO-TE€XHOJIOTIYHUX MPOOIIEM.

HaguaJubHi pecypcu:

- HaBYaJIbHI 3aBJaHHS Ha BUKOHAHHS OOYHMCIICHb 3a XIMIYHUMH (POPMYJIaMHU 1 PIBHSHHIMU
peakuii;

- TpeAcTaBicHHS iH(opMarii B 4YMCIOBIM uu rpadiuHiii Gopmax 3a pesyibTaTaMH
XIMIYHOTO EKCIIEPUMEHTY Ta BUKOHAHHS HaBYAJIHHUX MPOCKTIB.

Ocnoeni
Komnemenmmocmi

Yminnsa:
- MOSICHIOBATH MPUPOJIHI SBUIIA, TPOIECH B XXUBUX OpPraHi3Max i TEXHOJOTIYHI POIECH Ha




Y BpUpPOOHUUUX
Haykax i
mexHon02iax

OCHOBI XIMIYHMX 3HAHb,

- (¢opmyoBaTd, OOrOBOPIOBaTH i PO3B’sA3yBaTH MPOOJEMHU MPHPOIHUUIO-HAYKOBOIO
XapakTepy;

- TPOBOIUTH JOCHIAM 3 PEUOBMHAMHU 3 ypaxyBaHHSAM IXHIX (BUUHHX 1 XIMIYHHX
BJIACTUBOCTEH;

- BUKOHYBAaTH CKCIICPUMEHTANIbHI 3aBJIaHHS 1 MPOCKTH, BUKOPUCTOBYIOUH 3HAHHS 3 1HIINX
MPUPOTHUYHX TIPEIAMETIB;

- BUKOPHCTOBYBATH 3a MIPU3HAYCHHAM CydJacHI MIPIIIAN 1 MaTepiam;

- BU3HAYaATH MPOOIEMH JOBKIJUIS, MPOTIOHYBATH CIIOCOOH 1X PO3B’ I3yBaHHS;

- IOCIIKYBaTH NPUPOTHI 00'EKTH.

CraBJjieHHA:

- YCBIIOMJIIOBATH 3HAYCHHS NPHPOJAHMYMX HAyK JUIA Ii3HAHHS MaTepiaJbHOTO CBITY;
HAayKOBE 3HAYCHHS OCHOBHUX INPUPOAHHYO-HAYKOBUX TOHATH, 3aKOHIB, TEOpil, BHECOK
BUJATHUX YYCHHUX Y PO3BUTOK MPUPOJHUYUX HAYK;

- OIIHIOBATH 3HAYCHHA TMPUPOJHUYIMX HAYK 1 TEXHOJNOTIH IS CTajJoro pPO3BHUTKY
CYCIIIBCTBA;

- BUCIIOBJIIOBATH CYJKEHHSI IOJI0 TPUPOJHUX SBHUII 13 MOTJISIAY CYYacHOI MPUPOTHHYIO-
HayKOBO1 KapTUHU CBITY.

HagBuajbHi pecypen:

- HaBYaJIbHE O0JIaTHAHHS 1 MaTepiain, 3aC00N YHAOUHCHHS,

- MDKIIPEIMETHI KOHTEKCTHI 3aB/IaHHS;

- iHdopmamiiiHi W aHATITHYHI MaTepiand 3 MNpoOJeM CcTaHy JOBKULISA, OIIMaJHOIO
BUKOPHUCTAHHS MIPUPOJHUX PECYPCIB 1 CHHTETUYHHUX MaTepialiB;

- inopManiliHi MaTepiaJii PO CyvacHi JOCATHEHHs HAYKH 1 TEXHIKH.

Ingpopmauiiino-

uugposa
KomnemeHnmHicmep

Yminns:

- BUKOPHMCTOBYBAaTH CydYacHI MPHUCTPOI I 1000py XimiuHOi iHdopmartii, i oOpobaeHHs,
30epekeHHs 1 epeaaBaHHs;

- CTBOPIOBATH iH(OpMAaIiiHI IPOIYKTH XIMIYHOTO 3MICTY.




CrasJieHHA:

- KpUTHYHO OI[IHIOBATH XIMIYHY iH(pOpMAIIiio 3 Pi3HUX 1HPOPMALIIHUX PECYPCIB;

- IOTPUMYBATHCh aBTOPCHKOTO MIPaBa, ETHYHUX NPUHIUIIB MOBOHKEHHS 3 iH(OpMAaLli€ro;

- YCBiJOMIIIOBAaTH HEOOXiZHICTh EKOJOTIYHMX METOIIB Ta 3aco0iB yTwiizauii mudpoBux
MIPUCTPOIB.

HaguanabHi pecypcu:

- @IIEKTPOHHI OCBITHI pecypcu;

- BIpTyasbHI XiMidHI JabopaTopii.

Yminna euumuca
8nPO006IHC
Jcumms

Yminns:

- Opra”i3oByBaTH CaMOOCBITY 3 XiMii: BU3HauaTH METY, IUIaHyBaTH, AOOMpAaTH HEOOXiIHi
3aco0u;

- CIIOCTEPITaTh XiMidHI 00'€KTH Ta TIPOBOJANTH XIMIUYHUI CKCIIEPHMEHT;

- BUKOHYBaTH HaBYaJIbHI MPOEKTH XiIMIYHOTO i €KOJIOTIYHOTO 3MICTY.

CraBJieHHS:

- BUSIBJIATH JOMMUTINBICTD MO0 XIMIYHUX 3HAHD,

- ParHyTH CaMOBIOCKOHAJICHHS;

- OCMUCITIOBAaTH Pe3yJIbTaTH CAMOCTIHHOTO BUBUCHHS XiMii;

- PO3YMITH MEPCHEKTHBY BIACHOTO PO3BUTKY YHPOIOBXK KUTTS, MOB'SI3aHOTO 13 XIMIYHUMHU
3HAHHSAMHU.

HaguanabHi pecypcu:

- MeJIiiiHI Jukepena, AMIAKTUYHI 3ac00M HaBYaHHSI.

Iniyiamuenicmo i
nionpuemaugicmo

Yminus:

- BUPOOJIATH BJIACHI IIHHOCTI, CTABUTH I, MIATH 34 JTOCATHEHHS iX, CHUPAIOYHNCHh Ha
XIMIYHI 3HaHHS,

- 3aJly4aTH MapTHEPiB A0 BUKOHAHHS CIUJILHUX MPOEKTIB 3 XiMii;

- BUSBIIATH 1HIIIIATUBHICTB 0 pOOOTH B KOMaH/i, TCHEPYBATH iei, OpaTH BilITOBITATHHICTH
3a IPUAHATTS PillleHb, BECTH JIaJiOT 31 JOCATHEHHS CITUTHHOI METH TiJl YaC BUKOHAHHS
XIMIYHOTO €KCTIEPUMEHTY i HaBUYAJIbHUX HMPOEKTIB.




CraBJjieHHA:

- BipuTH B ce0e, Y BIIaCHI MOKITUBOCTI;

- BUBKEHO CTaBUTHCS JI0 BUOOPY MaliOyTHHOTO HAMPsSMy HABYAHHS, TIOB’ I3aHOTO 3 XiMi€l0;
- OyTH TOTOBHUMH JIO 3MiH Ta IHHOBAIIii.

HaguaJubHi pecypceu:

- TiTeparypa Mpo YCHiITHUX BUHAXITHHUKIB 1 MAMPHEMIIIB;

- 3yCTpivi 3 YCIINTHUMH JIOAbMH;

- OI3HEC-TPEHIHTH, eKCKYpCii Ha CyJacHi MIIPHUEMCTRA.

Couianvna ma
2DOMAOAHCHKA
KomMnemeHmHocmi

Yminus:

- CIIBTpAIIOBATH 3 IHIIUMH HAJ[ PEai3alli€l0 COMiaJbHO 3HAYYIIUX IPOEKTIB, IO
nependadaroTh BUKOPUCTAHHS XIMIYHUX 3HAHB,

- TIPAITIOBATH B TPYTIi 3aIliKaBIICHUX JIIOMICH, CIIBIPAIIOBATH 3 1HIIMMH TPyIaMH, 3IyIaTH
IIUPITY TPOMAJICHKICTh 10 PO3B’sI3yBaHHS MPOOJIeM 30epeKESHHS JOBKIILIS.

CraBJieHHS:

- BUSIBJISTH TIATPIOTUYHI MOYYTTS A0 YKpaiHu, TF000B 10 MaJIoi OAThKIBITUHU;

- TOTPUMYBATHCh 3araJbHOBU3HAHUX MOPATHHUX MPUHITUIIIB 1 I[IHHOCTEH;

- OyTH TOTOBHMHU BiJICTOIOBATH Ii MPUHIIMITY 1 I[IHHOCTI;

- BUSIBJISITU 3aL[iKaBJICHICTh y JEMOKPATUYHOMY OOJAIITYBaHHI OTOUYEHHS W €KOJIOT1YHOMY
00JamTyBaHHI TOBKIJIJIS;

- OUIHIOBaTH HEOOXiNHICTh CTaJOro PO3BUTKY SK MPIOPUTETY MiXKHAPOIAHOTO
CHiBPOOITHHIITBA;

- MaHyBaTH PO3MAITTS TYMOK 1 TIOTJISIB;

- OIIIHIOBAaTH ¥ IaHyBaTH BHECOK BHJIATHHUX YKPAiHINB, 30KpeMa BYCHHUX-XIMIKIB, ¥y
CYCHiJIbHHHA PO3BHUTOK.

HagBuajabHi pecypen:

- HaBYAJIbHI POCKTH, TPCHIHTH.

Oobiznanicmos ma
CAMOBUPANCCHHA Y

Yminnsa:
- BUKOpUCTOBYBATH Cy4acHi XiMi4Hi 3aCO0H 1 MaTepiain AJs BTIJICHHS XyIOXKHIX in1ei i




cehepi Kynomypu

BUSIBJIEHHS BJIACHOI TBOPYOCTI;

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

CraBieHHA:

- IiHyBaTH BITYM3HSAHY 1 CBITOBY KyJIbTYPHY CHaIIIMHY, OO SIKOi HajekaTb Hayka i
MUCTELTBO.

HaguanabHi pecypcu:

- TBOpH 00pa30TBOPUOrO0 MHUCTEUTBA, MY3WYHI U JiTepaTypHi TBOpHU SK LmocTpamii 10
BUBYECHHS XIMIYHHX SIBHUILL;

- KOHTEKCTHI 3aBIaHH;

- CHHXPOHICTUYHA TaOJUIIA.

Exonociuna
zpamomuicms i
300poee rcumms

YMminus:

- YCBIIOMITIOBATH TIPHUYUHHO-HACIIIKOBI 3B’ I3KU Y TIPHUPOI 1 11 MUTICHICTD;

- BUKOPHCTOBYBATH XiMi4HI 3HAHHS Ui MOSCHEHHS KOPHUCTI 1 MIKOAM 3100YTKiB Ximii i
XIMIYHOI T€XHOJIOTIT IJI JIFOAUHH 1 JOBKIJIIA,

- BJIAIITOBYBATH BJIACHE JXHUTTEBE CEPEHOBHINE Oe3 IMKOAW mIa cebde, IHIMUX JOACH 1
JIOBKIJIJISA,

- IOTPUMYBATHCS 3J0POBOTO CIIOCO0Y JKUTTS;

- 0€3MeYHO MOBOJUTHUCH 13 XIMIYHUMH CHOIYKaMH 1 MaTepianaMu B MOOYTi;

- Opatm ywacTh y peamizamii MpOEKTIB, CIPSIMOBAHUX HA TIOJIMIICHHSI CTaHY ITOBKIJIIA
3aBJISKH JJOCATHEHHSIM XiMIYHOT HAYKH;

- IOTPUMYBATHCA MPABUII EKOJIOTIYHO BUBA)KEHOT OBEIIHKU B TOBKUILTI.

CraBjieHHA:

- MATPUMYBATH ¥ YTUTIOBATH Ha TIPAKTHUII KOHIIEIIIIIO CTAJIOTO PO3BUTKY CYCHLIBCTBA;

- PO3YMITH BaXKJIUBICTh TAPMOHIITHOT B3a€MOIIT JTFOAWHU 1 IPUPOAH;

- BIANOBIIAIBHO 1 OIIAJHO CTABUTHCA 0 BUKOPHCTAHHS MPUPOJHUX PECYPCIB SK JDKEpena
310pOB’S 1 10OpoOyTY Ta 6€3MEKH JTIOIUHH 1 CIIUTBHOTH;

- OLIHIOBATH €KOJIOTIYHI PH3HMKH 1 OyTH TOTOBHM JO PO3B‘sS3yBaHHS NpoOIEM JOBKIJISA,
BUKOPUCTOBYIOUYH 3HaHHSI 3 XiMii.




HaguausbHi pecypeu:
- HaBYAJIbHI TTPOCKTH;
- SIKiCHI 11 KUTBKICHI 331241 €KOJIOTIYHOTO 3MICTY.

IIpenMerHa XiMiYHA KOMIIETEHTHICTD YYHIB € CKJIQJIHUKOM KIFOYOBOT KOMIIETEHTHOCTI y PUPOJHUINX HAayKax
1 TexHousorisXx. BonogiHHA XiMIYHOIO KOMIIETEHTHICTIO Ha 0a30BOMY piBHI O3Hauda€ 3JaTHICTh Y4HIB MUCIHTHU 1
JUSATH 3 MO3UIIIH CBITOIVIAIHUX OPIEHTALIIH 1 IIIHHICHUX YCTaHOBOK, C(OOPMOBAHUX Y IPOIICCi HABYAHHS XiMil.

[IpenMeTHa KOMIIETEHTHICTh € CKIQJHUM YTBOPCHHSM, OCHOBHMMHU KOMIIOHEHTAMH SIKOTO € 3HAHHEBUH
(mi3HABAJIBHMI), MisUTBHICHHHA (TOBCTIHKOBUH) 1 IIHHICHMHA (MOTHBAIiiHHI). 3MICTOBE HAMOBHEHHSA IUX
KOMITOHEHTIB PO3KpUTO B pyOpuIli mporpamu «OdiKyBaHi pe3ysIbTaTH HaBYAIbHO-ITI3HABAIBHOI JiSITBHOCTI».

Ilepenik odikyBaHHX pe3yiIbTaTiB HABYAHHS 30PIEHTYE BUMTENS HA JOCATHEHHS METH HaBYAHHS 32 KOXKHOIO
TEMOIO TMPOTPAMH, TIOJETIINTh TUIAHYBAHHS IIJICH 1 3aBJaHb YPOKiB, 1aCTh 3MOTYy BUPOOUTH aJCKBATHI METOIUYHI
MiXOAH 0 IPOBEACHHS HaBYAJIbHUX 3aHATh, IOTOYHOTO i TEMATHYHOTO OI[iHIOBAHHS.

KommerenTHICHHM TiXi Y HABYaHHI, Ha BIIMIHY BiJ IPEAMETHOTO, Iepeadadae IHTETPaIio PeCypCiB 3MICTy
Kypcy Ximil Ta iHIIMX MpeAMETIB Ha OCHOBI MPOBIAHUX COILIaJbHO i OCOOMCTICHO 3HAYYIINX 1/1eH, IO BTLIIOIOTHCS
B CydYacHill OCBITi: YMIHHS BYHTHCS, CKOJIOTiYHA TPaMOTHICTh 1 3MOPOBUH CHOCIO JKHTTS, COIlialbHAa Ta
TPOMAaJITHCHKA BiATIOBINABHICTD, IHIIIIATUBHICTD 1 MIITPHEMITUBICTD.

Jnsa peamizanii mux igeld BUOKPEMIICHO TaKi HACKpi3Hi 3micmosi ninii: «Exonociuma 6esnexa i cmanutil
Ppo3sumok», «I pomadsHcoka 6ionogioarvHicmv», «300pog'si i besnexka», «llionpuemnusicmes i pinancosa
2PAMOMHICMb».

Hackpi3Hi 3MiCTOBI JIiHIT ITOCTIIOBHO PO3KPHUBAIOTLCS y MPOIIECI HABYAHHS W BUXOBAaHHS yUYHIB, € CHITBHUMHU
JUTSL BCIX TIPEIMETIB 1 KOPETIOIOTHCS 3 KIIFOUOBUMH KOMIIETCHTHOCTSIMU.

3wmicToBa miHiA «EKon0ziuna 6e3neka i cmanuil po3euUmoK» pPEaizyeThCs Ha 3paskax, IO Ja0Th 3MOTY
YYHEBI YCBIIOMUTH MPUIMHHO-HACTIAKOBI 3B’ S3KW Y MPHUPOI 1 11 MUTICHICTD;, BaXJIMBICTh CTAJIOTO (KEPOBAHOTO)
PO3BUTKY KpaiHM [yt MaiiOyTHIX MOKONiHE. Taki 3pa3ku HaJlae Marepiall mpo J00yBaHHS W 3aCTOCYBaHHS PEUOBHH,
30epeKeHHST TPUPOIHUX PECYpCiB — BOAM ¥ TOBITPs, palliOHANbHE ¥ OIIaJHE BUKOPUCTAHHS MPHPOTHUX
BYTJICBOJIHIB, KOJIO00IT XIMIYHUX €JIEMEHTIB 1 PEYOBHH TOIIIO.

PesymbraTom peamizariii 1i€i 3MiCTOBOI JIiHII € He JmIie 0013HAHICTH YYHS 13 €KOJIOTIYHHMH IMpobIeMaMHu,
OB’ sI3aHUMH 13 JOTPUMAHHSM YHUCTOTH BOJMU 1 MOBITpPS, MPOICCAMU TOPIHHS 1 JUXaHHS, KUCIOTHUMH JOIIaMH,



CTIHKMMH OpTaHIYHUMH 3a0pyIHIOBAYaMH, a W YCBIIOMJICHHS MOXKJIMBOCTI PO3B’SI3yBaHHS X MpobiieM 3acobaMmu
xiMii. YdeHb miHy€e MPUPOIHI PECYPCH, BIM SKHUX 3aJICKUThL WOTO 3I0POB’sl, TOOPOOYT, CTaIMii PO3BUTOK KpaiHW;
YCBIZJJOMJTIOE HEOOXiHICTh 30€peXEHHSI YUCTOTH MOBKIUIA, Oepe ydyacTh y BIAMOBITHMX 3aX0jaX; €KOJOTiYHO
BHB2)XCHO TTOBOJUTHCS Y TOBKLILII.

CTaHOBIIEHHIO YYHIB SK CBIJOMHX TPOMAIsSH, MATPIOTIB YKpaiHW, WICHIB COIiyMy, MICIIEBOi TpOMaiH,
LIKUIBHOTO KOJIEKTUBY Ma€ CHPUATH pealtizalis 3MicToBOi JiHii «I pomaoauceka eionosioansnicms». Ha ypoxax
Ximii y4YHI O3HAHOMIIOIOTBCSA 31 3100yTKaMH BITYM3HSHUX YYEHHX Ta IXHBOIO TPOMAaISHCHKOIO ITO3UIIIEIO,
OIIIHIOIOTh PO3BUTOK BITUYM3HSIHOT'O BUPOOHHUIITBA HA OCHOBI JOCATHEHB XIMIUHOI HAYKH, HABYAIOTHCS MPAIIOBATH B
KOMaH/Ii, BiJINOBIJAIbHO CTABUTHCH JI0 3aBJIaHb, BU3HAYCHUX KOJICKTUBOM, T PETEIIbHO BUKOHYBATH CBOIO YaCTUHY
poboTH. Y mo3aypouHHii yac A0A0Th MPO YHCTOTY JOBKULIS CBOTO PErioHy, OepyTh MOCHIBHY y4acTb y peamizamii
COITIAJTPHO 3HAYYIINX HABYAJILHUX TIPOEKTIB.

PesymbraramMu, 1m0 3acBIMYYIOTH MPOMYKTHUBHICTH peaimizariii 1miei JiHii, € YCBIIOMJICHHS YIHIMH
BiJNIOBIIaTIbHOCTI 3a pe3ybTaTH HaBYaHHS, SIKi MOXKYTh Y MailOyTHROMY BIUTMHYTH Ha PO3BUTOK KpaiHH; CyMJIiHHE
BUKOHAHHS 3aBJaHb y KOMaHMi; BUpPOOJIEHHS BJIACHOTO CTaBJICHHS [0 BXXWBAaHHA AaJIKOTOJIO; pallioHaJbHE
BHKOPHUCTAaHHS PEYOBHH; YIaCTh Y 3aXHCTi HOBKULIA 1 30€peKeHHI HOTO 1 ce0e Ta MalOyTHIX ITOKOJIHb.

3micToBa TiHiA «300poe'a i 6e3nexa» TOpPKaeThCs BCiX 0O€3 BHHATKY TEM MpOTrpaMH 3 XiMii, OCKIIBKU
BUKOPUCTAaHHS 3A00yTKIB XiMil YOPONOBX YyChOTO KHUTTS JIIOJUHMA TICHO TIIOB’S3aHO 31 340pOB’sIM i
XKuTTE3a0e3meueHHM. [10CImiToBHU PO3BUTOK IIi€i 3MICTOBOI JIiHIT ¥ 3MICTI KypCy Ja€ yIHSM 3MOTY YCBIIOMHTH, 3
OJTHOTO OOKY, 3HAUCHHS XiMii JJIT OXOPOHH 370POB’ S, a 3 1HIIIOT0 — MOYKJIMBY IITKOY MPOIYKTIB CydacHOi XiMITHOI
TEXHOJIOTI] y pa3i HeHaJIe)KHOTO BUKOPUCTAHHS iX.

VY pesynbrari peamizarii mi€i 3MicTOBOi JIiHIT ydeHb 0€33acTepeXKHO IAOTPUMYETHCS IPaBHI OE3MEUHOTO
TTOBO/KCHHS 3 pEYOBHHAMH 1 MaTepianamMu B JlabopaTtopii, moOyTi i MOBKI/UTI; 00i3HAHUH 13 3aX0MaMu O€3MEKH TIi/T
Yac peakuii rOpiHHA, MapKOBaHHIM HEOE3NEYHUX PEUOBHH; YCBIIOMIIIOE 3aJ€XKHICTh 3A0POB’S BiJ YHCTOTH BOAH,
MOBITPsI, CKJIaQy XapuyOBHX MPOAYKTiB, 3ryOHY JiI0 ajJKOTOJI0 Ha OpraHi3M JIIOJMHU; AOTPUMYETHCS 3AO0POBOTO
CIIOCcO0Y KUTTSI.

3mictoBa IniHis «Ilionpuemnugicme i ¢hinancoea zpamomnuicmp» HAUIIIOE YYHIB Ha MOOLII3aLil0 3HAHB,
MPaKTUYHOTO JOCBiy 1 IIHHICHMX YCTAHOBOK y CHTYalisiX BHOOPY 1 NPUUHATTS pilleHb. Y HaBUaHHI XiMii Taki
CUTYyaIlii CTBOPIOIOTHCS IIiJ] Yac IUIAHyBaHHS CAaMOOCBITHBOI HAaBYAJBHOI MisUTBHOCTI, TPYIOBOi HABYAIBHOI,



eKCIIepUMEHTaIbHOI pOOOTH, BHUKOHAHHS HAaBYAJBHUX TIPOCKTIB 1 TMPE3eHTYBaHHSA iX, PO3B’SI3yBaHHS
PO3paxyHKOBHX 1 KOHTEKCTHUX 3a/1a4, BUPOOICHHS BIIACHOT MOJIEIi TOBEMIHKH Y JOBKIJITI.

Po3kputTs 3MicTOBOI NiHIT MOTpeOye MO3UTUBHUX 3pa3KiB i3 icTOpii XiMii, JiSUIBHOCTI BYCHUX 1 MIANPHEMIIB Y
rajysi Ximii, eKoJIorii, (phapMakoJIorii, 110 3acBIAYyIOTh MOXKIUBICTh PO3B’SI3yBaHHS HE JIMIIEC TCOPSTHYHHUX, a U
MPaKTHYHUX MPOOIIEM XiMii 1 XIMITHOTO BUPOOHHUIITBA.

VY pesynbTaTi peanizaunii miei 3MicTOBOI JiHii y4€Hb YCBiJOMIIIOE BayKIMBICTh BUBUCHHS XiMii; OL[IHIOE YCIiXH,
JOCSTHYTI Cy4YacHHMM CYCHUIBCTBOM Yy XiMiuHIM Haymi, po3poOieHHi cmocobiB AoOyBaHHS, NEpPepoOKH i
3aCTOCYBaHHS PEYOBHH SK Taki, MO0 3ajekaTh BiJl 3HAHb, YMiHb, IHIIIATABHA 1 MiAIPHEMIUBOCTI OKPEMHX
OCOOHMCTOCTEH 1 TPy OTHOMYMIIIB, NMEPEHOCHUTH I CTABJICHHS HA Pi3HI BHUAW CBOEI HABYAILHOI IisUTBHOCTI,
MOBO/IKEHHS Y AOBKLJI; CB1IOMO 0OMpae HANpsIM HaBYAHHS Y CTAPIIiil IIKOJ1, BUXOJSYHU 3 BIACHHX MOXKIHBOCTEH.

Peamizariiss Hackpi3HHMX 3MICTOBHX IJIHIH He Tepembadae Oymb-IKOTO PO3IMUAPEHHS YU TOTIHOJICHHS
HaBUAJLHOTO MaTtepiaidy, ajie TMoTpedye TOCHIICHHS yBaru A0 NEBHUX HWOro acmekTiB. IIpoBimmi imei, Ha sSKUX
IPYHTYIOTBCSL HACKPi3HI 3MICTOBI JiHii, BTUTIOIOTHCS B HaBYaHHI XiMii SIK y TEOpPETHYHOMY 3MICTi Kypcy, TaK i B
eKCIepUMEHTANIbHIN AisTIBHOCTI YUHIB, HiJ Yac po3B’sA3yBaHHSA 3a/1ad i 3aBAaHb 3 PeaJbHUMHU JaHUMH; BUKOHAHHS
MDKIIPEAMETHIX HaBYAJIBHHUX IPOCKTIB, pOOOTH 3 pI3HMMH JpKepeiaamu iHdopmarllii; B Mo3aypoyHHN dYac BOHH
peari3yloThCsl MiJ Yyac TeMaTHYHHUX TH)KHIB, Y4acTi B PeriOHaJbHUX, BCEYKPalHCHKUX Ta MDKHAPOAHUX KOHKypcax
(y TOMy YHCIi IUCTAHIIHHUX).

VY HaB4UanpHIA mporpami 3 Ximil HACKpi3HI 3MICTOBI JIiHII BUHECEHO B OKpeMy pyOpWKy. Y Hiil 3a3HadueHO
MATaHHSA, 10 JAI0Th 3MOTY BIIITOBITHO CIIPSMYBATH 3MIiCT KOKHOT TEMH.

Ha 3aBeprenHs HaBYaHHS XiMil B OCHOBHIH HIKOJI yu4eHb Ma€ 3aCBOITH MPOBIIHI 111e1 XiMiUHOI HAayKH, WiHHICHI
YCTAHOBKHM 1 MaTH JOCBiJ X 3aCTOCYBAaHHS y BIACHIN TisTLHOCTI, IO B CYKYITHOCTI 3abe3mnedye 0a30By ITiArOTOBKY
3 TIpeAMETa 1 CTBOPIOE MIATPYHTS IS MOMANBIIOr0 HAaBYaHHS XiMii y CTapmiid IIKoJI, corfiaiizamii i TBOpYOi
camopealtizailii 0COOMCTOCTi.

3MmicT Kypcy XiMil OCHOBHOI mIkoyn 30epirae mepeBipeHe yacoMm 0a3oBe sAApO, HEOOXiJHE IS OCBIYCHOCTI i
PO3BHTKY Y4YHS; PO3KPHBAE 3arajbHOKYIbTYPHUM, TYMaHICTUYHHUIA XapakTep NPUPOTHUYO-HAYKOBHX 3HAHB;
IPYHTY€ETHCSI HA MPOBITHUX CBITOTIAIHUX 1J€sIX MPUPOJO3HABCTBA, SIK OT:

* MMi3HAaBaHICTh MaTePiaJIbHOTO CBITY;

* TUCKPETHICTH MaTepii,



* iepapxis piBHIB CTPYKTYPHOI opraHizarii MaTepii;

* MaTepiaJibHa €THICTH CBITY;

* IPUYMUHHO-HACIIAKOBI 3B'S3KH y IPUPOA;

* 3HAYEHHS MPUPOTHUYNX HAYK [Tl PO3B'SI3yBaHHS IIPOOJIEM CTAJIOTO PO3BUTKY JIFOICTBA.

IxinpHUE Kype XiMii MOOYIOBaHO 3a KOHIIEHTPHUYHHUM IMPUHIUIIOM. Ha mepmiomy KOHIIGHTpi (B OCHOBHIM
LIKOJI1) BUBYA€ETHCSI MiHIMAIBHUM 3a 00caroM, ane (yHKUIOHATIBHO LUTICHUN 0a30BUH Kypc Ximii, mOcTaTHINA Uis
MOJANBIIOT OCBITH 1 CaMOOCBITM Y4YHIB. 3MICT IPYyroro KOHIEHTPY (CTaplua INKOJa) 3alJeKUTbh BiX mpodimio
HaBYaHHs, 00paHOT0 YIHEM.

IIporpamMa OCHOBHOI IIKOJIM peali3ye 3MICTOBI JIHII XIMIYHOTO KOMITOHEHTa OCBITHBOI Tamy3i
«[Ipupom03HABCTBO»: XIMIYHUH €IIEMEHT, pEYOBHHA, XIMIUHA PEaKIIisl, METOIM HAYKOBOTO Mi3HAHHS B XiMii, XiMisl B
JKUTTI CYCIJIbCTBA. 3MICT TPOTPaMH CTPYKTYPOBAHO 3 ypaxXyBaHHSM BIKOBHX OCOOJNMBOCTEH YYHIB 1 dHacy,
BiJIBEJICHOTO Ha BHBUEHHS MPEAMETA.

B ocHOBHi#1 mIKOII XiMit0 BUBYAIOTh 332 THIIOBUM HABUAIBHHUM ILJIAHOM 3 TAKHM PO3MOALIOM ToauH: 7 k1. — 1,5
rof., 8, 9 kiI. — 2 roj. Ha TrKAeHb. OO0paHO TaKy MOCIIJOBHICTh BUKJIAICHHS HABYAIBHOTO MaTepiay:

7 kaac. Bemyn. Tema 1. [owamxosi ximiuni nousmms. Tema 2. Kucenw. Tema 3. Booa.

8 kumac. Tema 1. Byoosa amoma. Ilepioduynuii 3akon i nepioduyna cucmema Ximiunux eiemenmis. Tema 2.
Ximiunuii 36°s30k i 6ydoea peuosunu. Tema 3. Kinokicms peuosuru, pospaxyuxu 3a ximiunumu gopmyramu. Tema 4.
OcHo8HI K1acu HeoOp2aHiuHUX CHOJYK.

9 knac. Tema 1. Pozuunu. Tema 2. Ximiuni peaxyii. Tema 3. [louamkosi nonsamms npo opeaniuni CHOJYKU.
Tema 4. Ponw ximii 6 scummi cycniibcmed..

VY 7 kiaci Ha piBHI CKJIaay pPEYOBMHH TpUBa€ (OPMYBaHHS OCHOBHHMX XIMIYHHX IOHATH (aTOM, MOJIEKYJIa,
XIMIYHUH €JIEMEHT, TPOCTI W CKIIaHI PEUYOBHHH), PO3MOYATe Y IPUPOJTO3HABUMX Kypcax 1-5 KiraciB; GOpMYyIOTHCS
HOBI MOHATTA (XiMiuHa (hopMyna, BaJeHTHICTh, XiMiuHa peakuis). CxeMu XiMIYHHX peakmiil 1 XiMiuHi piBHSIHHS
PO3TIANAIOTHECS Ha OCHOBI 3aKOHY 30epeskeHHS Macu pedoBHH. O3HailomyieHHs (B 3arajJbHOMY) i3 MEpPiOJUYHOIO
CHUCTEMOIO XIMIYHUX €JIEMEHTIB TMepeadadeHo MporpaMoro 3ajyisl Toro, mobd y4HI Maldd 3MOTY BCTaHOBHUTHU
B32€MO3B’ 130K MiX PO3TaIlyBaHHIM €JIEMEHTIB Y MEPIOJUYHINA CUCTEMI Ta iIXHBOIO BaJICHTHICTIO, BUKOPHCTOBYBAaTH
iHpOpMaLilo, IKY MiCTUTh IEPiOIMYHA CUCTEMA, IIPO BiTHOCHI aTOMHI MacH XiMiYHUX €JIEMEHTIB.

Jleski BIACTUBOCTI MPOCTHX 1 CKIQJIHUX PEUOBHH PO3TIAAIOTHCS HA MPHUKIAAax KUCHIO 1 BOAM B HACTYITHUX



IBOX TeMmaX. Po3risaaroTeCsl Tporecu AoOyBaHHS KHCHIO; Ha OCHOBI XIMIYHHX BJIACTHBOCTEH KHCHIO BBOJUTHCS
TTOHATTS TIPO PEAKITII0 CITOYICHHS Ta OKCHIA METATIYHUX 1 HEMETATIYHUX €JICMEHTIB.

BuB4eHHS XiIMIYHMX BJIACTMBOCTEH BOOM [a€ 3MOTY PO3IJSHYTH B3a€MOIII0 OKCHIIB 3 BOJAOIO Ta
03HAHOMHTHCS 3 KUCIOTaMu H ocHOBaMH. lle 3a0e3reuye MiHIMAIbHY (paKTONOTIYHY 0a3y MPO CHOIYKH XiMITHHX
€JIEMEHTIB 1 IXHi BIIACTUBOCTI JJIS IOAAJIBIITOTO BUBYCHHS TIEPIOTUIHOTO 3aKOHY 1 XIMITHOTO 3B’ 513Ky y 8 KJIaci.

Ha npomy erami HaBuaHHS Ximii TpuBae (OpMyBaHHS MOHSATTS MPO PO3YMH Ta HWOTO KOMIIOHCHTH, MacOBY
YacTKy PO3YMHEHOI PEYOBMHM (IPOMEINCBTUYHI 3HAHHS HAJaBajMCh Ha YpOKaxX IPUPOJO3HABCTBA). YUHI
HaBUYAIOTHCS BUTOTOBJISATH PO3YMHHU, PO3B’SA3yBaTH 3amadi Ha OOYHCICHHS KITBKICHOTO CKJIAMy pO3YHHY,
BHU3HAYEHHS MacOBOI YACTKH PO3UYMHEHOI PEUOBHHH, 00’ €MY 1 MacH BOJIU JIJISl HOTO BUTOTOBJICHHS.

VY 8 kJ1aci Ha MOYaTOK BHHECEHO TEOPETHYHMI Martepiai mpo OyAOBY aToma, MEpiOJUYHUI 3aKOH, XiIMIYHUHA
3B’S130K 1 OymoBy pedoBwH. BuBdeHHS OyIOBH aTroMa Aa€ 3MOTY IMOSCHUTH NMPUYHUHY SBUIIA TEPIOTUIHOCTI 3MIHH
BJIACTUBOCTEH XIMIYHHMX €JIEMCEHTIB 1 IXHIX CIIOJIYK, PO3KPUTH Ha BHUIIOMY TCOPETUIHOMY PiBHI TOHATTS
BaJCHTHOCTI €JIEMEHTIB y XIMIYHUX CHOJNyKaX, 3’sCyBaTH €JIEKTPOHHY MNPHUPOAY KOBAJCHTHOTO Ta HOHHOTO
XIMIYHUX 3B’ SI3KiB.

VY HactynHii TeMi «KinbKicTh pedoBuHH. Po3paxyHku 3a XiMivHEMH GopMynamu» (HOPMYETHCS TOHSITTS PO
KUTBKICTh PEYOBUHH Ta OAWHHILIO ii BUMIpIOBAaHHA — MOJb. YUHI BUaThCs OOYMCIIIOBATH MOJISIPHY Macy, BiJTHOCHY
T'YCTUHY Ta3iB. AOCTpaKTHI MOHATTSA MPO aTOMH W MOJCKYJTU HaOyBarOTh peallbHUX KUTbKICHUX XapaKTEPHCTHUK.
3acBOECHHS 3HAHb 3 TEMH JIOIOMOXE VYHSIM 3pPO3yMITH KUIBKICHI BIIHOIICHHS MIX PEYOBHHAMH B XIMIYHHUX
peakiisfx (100upaHHsa KoeDili€HTIB) 1 MOJIETIIUTH KiTbKICHI PO3PaXyHKH 3a XIMIYHUMH PiBHSIHHIMH.

Hani BuBuaerbcss Tema «OCHOBHI KJIACM HEOPraHIYHUX CIOJYK», SKa Ma€ MepeBaKHO (DaKTONOTTUHUMA
XapakTep, aje 3 akKIEeHTOM Ha B3a€MO3B’S3Ky CKJIaIy, BIIACTUBOCTEH, 3aCTOCYBaHHS PEYOBHH 1 IXHBOTO
€KOJIOTIYHOT0 BIUTMBY. 3a TaKOi MOCIAOBHOCTI TeM BUBUYCHHS HCOPTaHIYHMX PEUOBHH HUHI HA0yBAa€ TCOPETHIHOTO
MiATPYHTS, SIKE CTAHOBJIATH NEPIOAUYHUM 3aKOH, OyZ0Ba PEUOBHH, KiNbKICHI BiAHOMEHHS B XiMii. XiMIYHHAHN CKIIa i
BJIACTUBOCTI PEUOBHH JIOTIYHO TOB’S3yIOTHCS 3 PO3MILICHHSAM XIMIUYHHX €JIEMEHTIB y MEepiOJWYHIld cHUCTeMi, a B
MIPaKTUYHIA YaCTHHI MPOTpaMH € 3MOTa IMOCTYIOBO IEPEHTH Bill MPOCTHX IO CKJIAMHIMNX XIMIYHHX PEaKIii i
PO3paxyHKOBHUX 3a/a4.

[lepma Tema 9 kiacy mpucBsSYeHa IUCIEPCHUM CHCTEMaM, KOJOIIHUM M iCTHHHUM pO3YMHaM. Posrismaerbcs
OymoBa MOJIGKYJIM BOJM, il BJIACTHBOCTI IOSICHIOIOTHCS 13 3IYYCHHSIM TIOHATTS NPO BOJHEBHH 3B’s30K. BomHi



PO3YMHN KHCJIOT, OCHOB 1 COJIed Ta peakilii MiX HUMH BHUBYAIOTHCS 3 TOTIIAY CIEKTPOIITHYHOI IHCOITiallii.
Bromutbcst moHATTS Ipo pH po3dnHy, 3Ba’karoun Ha BaXKIUBICTH BU3HAYCHHS SKOCTI XapdoBOI Ta 1HIIOT IPOAYKIIii.

Hactynna Tema Mae y3aranbHIOBaIbHUE XapaKTep MO0 e OJHi€l rpynu 00’ €KTiB XIMIYHOT HAYKH — XIMIYHUX
peaktiii. @opMyBaHHS IBOTO KIIOYOBOTO MOHATTS XiMii BiAOyBa€ThCSA HA SKICHO HOBOMY PiBHI 3aBISKH PO3BUTKY
MTOYATKOBUX YSBJICHb MPO XIMIYHY PEaKII0 Ta MOXKIHUBOCTI 3IYIHTH TOMEPEIHLO0 HAOYTI 3HAHHS MPO peaklii 3a
Y4YacTIO HeopraHiuyHux pedoBuH. [1i7] yac BUBYEHHSI OKHCHO-BITHOBHHUX PEAKIii PO3IIIAAA€THCS MMOHATTS PO CTYIIHb
OKHMCHEHHS Ta MpaBuiia Horo BU3HAYCHHS Y CIIOTyKax.

OpraniuHi CIONYKA BHUBYAIOTHCS Ha PiBHI MOJCKYJISIPHOTO CKJIamy; IJIs BYTJICBOIHIB, CITUPTIB 1 €TaHOBOI
KHCJIOTH TIepea0ayeHo TaKoK CKIaJaHHSA CTPYKTYpHUX (opmyn. XiMidHI BJIaCTHBOCTI PO3IJISAAAIOTHCA B
oOMexkeHOMY 00csi3i: peakuii TOpiHHS Ui BYIJIEBOAHIB 1 CIUPTIB; 3aMillleHHS 3 XJOPOM — Ui HACHUCHHX
BYTJICBOIHIB; IPUETHAHHS BOIHIO 1 OpOMY — JUIsl HCHACHUEHUX BYTJICBOIHIB; PEaKIIil €TAHOBOI KHCIOTH HABOATHCS
B TIOPIBHSAHHI 1 3 HEOPTaHIYHUMHU KHCIOTaMH. [IOHATTS MPO TOMOJIOTII0 PO3TIIANAETHCS HA MPHUKJIAAI TOMOJOTIB
MeTaHy. [3omepis, mpaBuia yTBOPEHHS Ha3B OPraHiYHHUX CIOJIYK HE BUBYAIOTHCS.

3aKI04YHy TeMy OCHOBHOI IIKONU «Poib XiMii y JKUTTI CyCHiNbCTBa» MPUCBSIUEHO KIIOYOBUM CBITOTJISIAHUM
MMATAHHAM XiMii OCHOBHOI IIKOJH TPO 0araTOMaHITHICTH 1 B3a€MO3B’S3KH PEUYOBHH, PO3TIIANAETHCS MiCIe XiMii
cepel HayK Ipo TPHUPOLY, 1 3HAUCHHA Uil PO3YMiHHS HayKOBOI KapTHHHU CBITY, pOJib XIMIYHOI Haykd i
BUPOOHUITBA AJIs 320€3MeUeHHS CTaJloro PO3BUTKY JIIOACTBA.

Bupuenns ximii y 8 # 9 xiacax po3NOYHHAETHCS KITLKArOJAWHHUM ITOBTOPEHHSM 0a30BHX BimomocTel. lle
TTOBTOPCHHS BAXKJINBE, OCKUTHKY aKTyali3ye 3HAHHS YUHIB, 30epeKeH] Y JOBTOTPUBAJIIN TTaM’ SITi.

OTxe, B OCHOBHI IIKOJII TAIOThCA BiIOMOCTI 3 PO3IiNiB 3arajibHOI, HeOpraHi4HOi Ta opraniuHoi ximii. Takwuit
3MICT Kypcy Ximii 3a0e3redye WOTro BiIHOCHY 3aBEPIICHICTh. 3 OMHOTO OOKY, BIH Ja€ OCHOBU XIMIYHHMX 3HAHbD,
HEOOXIiTHI IS TOBCSAKICHHOTO JKUTTS, 3aTIbHOKYJIBTYPHOI MIATOTOBKH, MOMAIBIIIOT0 OCOOMCTICHOTO PO3BUTKY
TUX LIKOJISIPIB, SIKI HE TUIAHYIOTh 3400yBatu mpodecii, Mo’ s3aHi 3 XiMmiero. 3 iHIIOTO 00Ky, e Kypc € TATPYHTAM
JUISL IPOJIOBXKEHHSI XIMIUHOI OCBITH BUITYCKHHKIB OCHOBHOI IIIKOJIH SIK Y CTapIliif IIKOJI, TaK 1 B iHIIUX HaBYAIBbHUX
3aKIaiax.

Kpim TpamumifHuX muTaHp, MO CTOCYIOTHCS XiIMIYHUX €JIEMEHTIB, PEUOBHH 1 peakiiid, yBara MpHUIiIETbCS
BUCBITJICHHIO METOZIB HayKOBOT'O Ii3HAHHA B XiMii, POJIi CLIOCTEPEKEHHSI i EKCIIEPUMEHTY. 3MICT Marepialy Mae
YiTKE CTIPSAMYBaHHSA Ha 30€pEKCHHS IOBKULISA 1 3M0POB’S JIFOAWHM 3aBISKH yBa3i 10 TPOOJIEM YHCTOTH TOBITPSA 1



BOJM, BUBUEHHIO O10JIOTIYHOI pOJi KHCHIO, O30HY, BOIHM, PO3YMHIB, OKHCHO-BITHOBHUX pEaKIliid, OCHOBHHX
HEOpPraHIYHUX 1 OpPTraHIYHUX PEUYOBHH, 3TyOHOI il AJIKOTOITIO.

BuBuenns xiMii morpe0ye pamioHaTFHOTO 3aCTOCYBaHHs CIOCOOiB Jiif, MeTomiB i 3aco0iB HaBYaHHA.
Opranizariii HaBYaHHS XiMii CHPHUATHME BHKOPHUCTAHHS TEPEBIPEHHUX INKUIHHOIO TMPAKTHUKOIO TPYIOBOi POOOTH,
IpoOJeMHOr0 HaBYaHHSA, AWAAKTUYHUX IrOp, TPEHIHIOBUX 3aHATH TOIIO. Y CYyYaCHMX YyMOBaX BaXKJIMBUM
METOAMYHUM OPIEHTUPOM € (POpMyBaHHS B YUHIB yMiHHS BUMTHCH 1 HOro peanizaiis B caMOCTiiHiNi HaBYaIbHIN
nistieHOCTI. [IpiopuTeTHN BUOIp METOJMKHN HAaBYaHHS HAJICKHUThH YUUTEIICBI.

BaximBuM pKepesioM 3HaHb, 3aC000M (OPMYBaHHS EKCIIEPUMEHTANHHUX YMIiHb 1 JOCTITHHIIBKAX HABHUOK,
CTBOPCHHSI TPOOJIEMHUX CHUTYallid, PO3BUTKY MHCJICHHS, CIOCTEPSKIMBOCTI Ta MOMUTIMBOCTI € XiMiuyHHH
eKCIIePUMEHT i POo3B’si3yBaHHs 3a1a4. ToMy B porpami 10 KOXKHOT TEMH BKa3aHO BHIH XIMIYHOTO E€KCIIEPUMEHTY
U THIH pO3paxyHKOBHX 3a/ad, a TAKOXK IepeadadeHo JOCTiAN, sSKi MOXKHA BUKOHYBAaTH B JOMAIITHIX YMOBaX IIiJg
HarJIs1IoM OaThKiB.

Buxogsun 3 MoximBocTedl kabiHeTy ximii Ta Oepydd 0 yBarm TOKCHYHICTH PEYOBHH 1 MpaBuia O€3MeKH,
YUUTENb Ha CBi pO3Cy MOXKE IOTIOBHUTH XIMIYHUI €KCIIEPUMEHT, SIK IEMOHCTPALIfHUH, TaK 1 1a00paTOpHUIA.

®dopMyBaHHIO KOMIICTCHTHOCTEH yUYHIB CIIPUS€ BHKOHAHHSI HUMH HABYAJLHUX NMPOEKTiB, OPIEHTOBHI TEMH
AKX (17151 BUOOpY) HaBeIeHO B OKpeMiil pyOpHIli mporpaMu. YUUTeNb 1 y4HI MOKYTh MPOMOHYBATH 1 BIaCHI TEMH.
[IpoexT pO3pOOISAIOTECS YUHAMH IHAMBIAyanbHO a00 B Ipylax, YUUTENb MOXKE HaJaBaTH KOHCYJIBTALIIO MO0
IUIAaHYBaHHS, BU3HAYCHHS METH, 3aBIaHb 1 METOAMKH JOCHIDKCHHS, MOIIYKY iH(OpMaIii, KOOpIUHYBAaTH XiJ
BHKOHAHHS MPOEKTY. [IpoekTHA poOoTa MOXKE OYTH TEOPETHIHOIO 00 EKCTIEPUMEHTAILHOI0. TpHUBaiCTh IPOEKTY —
pi3Ha: Bix ypoky (MiHI-IPOEKT), KiNBKOX IHIB (KOPOTKOTEpMIHOBHI MPOEKT) N0 POKY (IOBrOTEPMiHOBHIA).
Pesynbratd MOCHIKEHb Y4HI MNPEACTaBIsAIOTH Yy (GopMmi MyIbTUMEIIHHOI mpe3eHTallii, gomoBiai (y pasi
HEOOXITHOCTI — 3 JEMOHCTPAIlI€I0 XIMIYHHAX AOCHIIIB), MO, KOJCKIlii, OyKJIEeTy, Ta3eTH, CTATUCTUIHOTO 3BITY,
TEMaTHYHOTO MAacoOBOTO 3aX0Ay, HayKoBoro pedepaty (i3 3a3HaYCHHSM aKTyaJbHOCTI TEMH, HOBU3HH 1
MPaKTUYHOTO 3HAYEHHS pe3yJbTaTiB IOCTIMKECHHS, BUCHOBKIB) Tomlo. IIpeseHTamis i oOrosopeHHs (3aXuCT)
MIPOCKTIB BiMOYBAETHCA Ha CIICMIANIEHO BIABEACHOMY ypoIli abo Tia 9ac ypoKy 3 MeBHOi TemMu. PoboTa KO>KHOTO
BHUKOHABILISI IPOEKTY OLIHIOETHCA 32 1Or0 BHECKOM, 1HIUBIAyalbHO.

VYTpoaoBxK poKy yueHb BUKOHYE OMH HaBYaJbHUN MPOEKT (IHAMBITyaIbHUN ab0 TPyHOBUiL) i3 mpeaMeTa.



EdekTuBHICTE OCBITHBOTO IMPOIECY MOXKHA IMIIBUILIMTH 3aBASKH 3aCTOCYBAaHHIO CydacHHMX iH(opmaiiiiHo-
KOMYHiKaWiiiHUX TexXHoJoriii. BoHN crnpusAroTh akTHBi3aImii Mi3HABAJBHOI MISUTBHOCTI YYHIB, PO3BUTKY IXHBOI
CaMOCTIHHOCTI B OIlaHYBaHHI 3HaHb, (POPMYBAaHHIO KIFOUOBHX KOMIIETCHTHOCTEH, MOCHJICHHIO TO3UTHBHOI
MOTHBAIlIl HaBUaHHS. EJEKTPOHHI OCBITHI pecypcH Mal0Th 3MOTY YHAOUHHUTH HAaBYAJIBHUI 3MICT, 30KpeMa TOH, 110
CTOCYETBCSI BHYTPINTHLOI OyZOBH PEYOBHH UM XIMIYHHX TPOIECIB, HEAOCTYIMHHUX JUISI CIIOCTEPEKECHHS B yMOBax
IIKTBHOT JTabopaTopii.

[MocuneHHIO0 MPaKTUYHOT CIPSIMOBAHOCTI XIMIYHUX 3HAHb CIPHUATAME MPOBEJCHHS TEMAaTHYHUX HaBYAIbHUX
eKCKypciii. 3a3HadeHi y mporpaMi 00’ €KTH €KCKYpCiii € OpieHTOBHMMHM, YUMTEIh MOXKE BHU3HAYATH iX Ha CBid
pO3Cy I, BpaXOBYIOUH MICIIEBI YMOBH, MOXKJIMBOCTI i 0OCTaBUHHU.

Y mporpaMi He 3a3Hau€HO PO3MOJUT TOMWH 3a TEMaMH. 3apaau JOCSATHCHHS 3allIaHOBAaHUX pE3yJIbTaTiB
HaBYAHHS YYUTENhb Ma€ MpaBO CaMOCTIHO BH3HAYATH Yac, HEOOXITHUH JJIsi BUBUCHHS TEM, 3BOXKAIOYH HA YMOBH
(hyHKIIOHYBaHHS HABYAJBHOTO 3aKJIaqy 1 HaBYAJIBbHI MOMKIHUBOCTI YYHIB. YUHUTENh TaKOX MOXE OOTPYHTOBAHO
3MIHIOBATH TMOPSJIOK BHBUCHHS TEM 1 OKPEMHX NHTaHb Yy MEXax OJHOro Kiacy. llepeHeceHHs BHBUEHHS TeM i3
OJTHOTO KJIACY JI0 1HIIOTO HE JO3BOISETHCA.



7 kaac
51 roa, 1,5 roa Ha THKIEHb

OuikyBaHi pe3yabTaTn
HABYAJILHO-MI3HABAJILHOI Tl ILHOCTI

3MicT HaBYAJILHOTO MaTepiaay

IIpakTHYHA YacTHHA

Beryn

Y4ennb/y4yeHnns

3HAHHEBMIT KOMIIOHEHT

Hazueae 1aOOPATOPHUI TOCYA 1 OCHOBHE
oOnaHaHHS KaOiHeTy XiMil;

3HA€ [ po3yMie TIpAaBUJIA TIOBEIIHKU YIHIB
y XimigHOMy KkaOiHeTi Ta TIpaBuia
Oe3neku mig  yac pobotm 3
JTA00PATOPHUM TIOCYJIOM 1 0OJIaHAHHSAM
KabiHeTy XiMil;

HOsCHIOE TIPU3HAYCHHS 1Ta00paTOPHOTO
mocyay Ta 00JaiHaHHS KaOiHeTy XiMii.
JisJabHicHUIT KOMIIOHEHT

6UKOHYe  HaWmpocTimi  JabopaTopHi
ormepariii 3 BUKOPUCTaHHSIM O0OJIaJHAHHS
KabiHeTy XiMil 3a BKa3iBKOIO BUHUTEIIS;
dompumyemucs NpaBWI  MOBEJIHKH
VUHIB y XiMiYHOMY KaOiHeTi Ta MpaBHI
Oe3meku mig  yac  pobotu 3
Ja00paTOPHUM TTOCY/IOM Ta 00JIaTHAHHSIM
KaOiHeTy XiMii.

IinHicHUI KOMIIOHEHT

GUCTIOGTIIOE CYOMICEHHs TIPO 3aCTOCYBAHHS
XIMIYHAX 3HaHb Ta ICTOPII0 IXHBHOTO

XiMisi — MpUPOAHMYA HayKa.
PevoBuHu Ta iX NEpeTBOPEHHA Yy
HaBKOJIUIITHEOMY CBITi.

Kopotki BimomocTti 3 icTopii
ximii. [IpaBria TOBEMiHKY YIHIB
y XIMIYHOMY KaOiHETi.

O3zHaloMIIeHHS 3
nabopaTOpHUM  TOCYJOM  Ta
obmamHaHHAM KaOiHeTy XiMmii,
MapKOBaHHSIM HeOe3MeyHNX
pedoBuH. [IpaBuna Gesneku i
gyac pobotm 3 J1abopaTOpHUM
MOCYyIOM Ta  OOJIamHAHHSIM
KaOiHeTy XiMii.

JemoHcTpanii
1. B3aemomiss  xap4oBoi  coad
(matpiii rTigporenkapOoHaTy) 3
OLITOM (BOOZHMM  PO3YHHOM
€TaHOBOI KHCJIOTH).

2. 3MiHa 3a0apBIEHHS MPUPOTHUX
IHAMKAaTOpIB Yy  cepedoBHII
noOyTOBUX XIMIKaTiB i XapyoBUX
MIPOJTYKTIB.

JlabopaTopHi pociaiam

1. HocmimkeHHs OyIOBH MOTyM s
2. O3HallOMIICHHS 3 MapKOBaHHSIM
HeOe3MeuyHNX pPEYOBHH (Ha
NpUKIIaai TOOYTOBUX XiMiKaTiB).
IIpakTu4Hi podoTH

1. ITpuitoMmu  TIOBOJDKEHHS 3
nabopaTopHIM MIOCY/I0M,
IITaTUBOM i HarpiBHUMHU
NpUIaJaMu. Bukonanns
HAUMPOCTIIINX nabopaTopHUX
orepartii.

HagpuanbHi npoexkTH

1. XiMigHI pPEYOBHMHU HABKOJIO




PO3BHUTKY;  HOIIBHICTE  MapKOBaHHS
HeOe3MeUYHUX PEYOBUH, SKI BXOAATH JO
CKJIa[y XapuOBHX MPOJYKTIiB i MOOYTOBUX
XIMIKATIB;

pooumsb GUCHOBKU TIOIO OE3MEYHOTO
BUKOPHUCTaHHS PEUOBHH, 3 YPaxXyBaHHSIM
iXHBROTO MapKOBAHHS,

YCBIOOMJII0E TIPAaBO HA BIIACHUU BUOIp 1
TMPUHHATTS PIlICHHS.

Hac.
2. IcTopuyHe 3HAYCHHS BOTHIO.

Hackpizni 3micmosi it

300poé’s i besnexa. I pomadsincoka sionosioanshicms. Exonoeiuna besnexa i cmanuii po3eumox.
[IpaBuia MoBEeMiHKY YYHIB y XiMigHOMY KaOiHeTi. O3HailoMIICHHS 3 MApKOBAaHHSIM HEOC3TEUHUX PEUOBHH.

Tema 1. IlouaTkoBi XiMiuHiI MOHATTHA

Y4enb/y4yeHnns

3HAHHEBMIT KOMIIOHEHT

Hazueae XiMiuHI eaeMeHTH (He MeHme 20-
TH) 33 Cy4aCHOIO HAYKOBOIO YKPaiHCHKOIO
HOMEHKJIATYPOIO, 3aIMCy€E TXHI CHMBOIIY;
HAWTIOMMPEHIIT XiMidHI €JICMEHTH B
NpUPOAi;

HABOOUmMb NPUKNAOU TIPOCTHX 1 CKIaTHUX
PEYOBHH, XIMIYHHX SIBHII y TPHUPOAI Ta

no0yTi;
nosAcHiO€  3MICT  XIMIYHHUX  (QOpMYyI,
CYTHICTh 3aKOHY 30epeXKeHHS Macu

PEYOBHH, PIBHSIHD XIMIYHUX PEAKIIIH.
JissnbHICHUI KOMIIOHEHT

po3piznae  pizuyHI  TiNIA, PEYOBHWHM,

@izuuni  Tima.  Martepianu.
PedoBuan. Mosekyinu. ATOMH.

Sk BHUBYAIOTh  PEUYOBHHH.
CriocTepe)xeHHs i1 eKCIIepUMEHT Y
ximil. @i3uyHI  BIACTHUBOCTI
pedoBuH. UwWCTI peUYOBWHH 1
cyMimni (0ZHOpPiAHI, HEOJHOPIIHI).
Criocobu po3aisieHHs cyMimei.

XiMIYHI €IEMEHTH, TXHI Ha3BH 1
cuMBoHd. llommpeHicTs XiMidHUX
€JIEMEHTIB y MPHUPOI.
Oznaviomyiennss 3 IlepiogumaHOIO
CHCTEMOIO XIMIYHUX €JIeMEHTIB.

Maca atoma. ATOMHa OJUHULA
Macu. BigHocHi aToMHI Macu

Po3paxynkosi 3agaui

1. O6uncnenss BiTHOCHO1
MOJICKYJISIPHOT Macu PEYOBUHH 32
ii popmynoro.

2. O0unciIeHHd MacoBOi YacTKH
eJIeMEHTa B CKJIQIHIM PEIOBHHI.

3. O04HnCICHHS MacH €JICMCHTa B
CKJagHii peyoBHMHI 3a HOro
MacOBOIO YaCTKOH0.
JdemoHcTpanii

3. llepiognuHa cucTeMa XiMIYHUX
€JIEMEHTIB.

4. 3pa3Kku METaJliB i HEMETaiB.

5. docnix, mO 1TOCTpyE 3aKOH
30epeKEHHS  MacH  PCYOBHH




MaTepiaiau, (i3MyHi Ta XIMiYHI SBHUIIA,
(hi3uuHI Ta XiMiYHI BIACTHBOCTI PEUYOBHH,
YHCTI PEYOBMHM 1 cymimi, mOpocti H
CKIIQJIHI  PEYOBHMHHM, METaNiyHi  Ta
HEMETAJIIYHI €JIEMEHTH,
BUKOPHCTOBYIOUH TEPIOJIUYHY CUCTEMY;
MeTalld i HeMeTalld, aTOMH, MOJICKYJIU;

cnocmepizae XiMidHi1 1 Gi3UdHI ABAIIA;

onucye SIKICHUA 1 KITBKICHHH CKIIaj

pEUOBHH 3a XiMiYHUMH (OpMYJIaMu;
SBHUINA, SKI CYHPOBOKYIOTH XIMIiduHI
peaxiii;

suxopucmogye IlepioguuHy cucTeMy sIK
JIOBIJIKOBY JUIsi BU3HAYCHHS BiJHOCHOL
aTOMHOI MacCH €JIEMEHTIB;

cknadae popmynn OIHAPHUX CIIONYK 3a
BaJICHTHICTIO €JICMCHTIB, TJ1aH
PO3IUICHHS CyMIIIeH;

6U3HAuac BaJCHTHICTh E€JEMEHTIB 3a
(hopmynaMu OiHApHUX CIIONYK;

00uuCI0e BITHOCHY MOJICKYISIpHY Macy
pedoBmHH 3a 11 (QopMysI0I0; MacoBy
YaCTKy €JIEMCHTa B CKJIA/IHIM PEYOBUHI Ta
Macy eJIeMEHTa B CKJIaJHIl pe4YOBHHI 3a
HOTO MacoBOIO YaCTKOIO, oOWparoum i
OOTPYHTOBYIOUH CIIOCIO PO3B’ I3aHHS,
00mMpUMy€EmbcA NPABUIT TIOBEAIHKH YUHIB
y XIMIiYHOMY KaOiHETi Ta IpaBmI O€3MEKH

XIMIYHHUX €JIEMEHTIB.

XimiuHi  (HOpMYJIM  PEUOBHH.
IIpocti Ta ckiIagHi PEYOBUHH.
BararomaHiTHICTH pE4OBHH.

Merann 71 HEMETAIIN.
MeraniuHi Ta HEMETaJIYHi
€JIEMEHTH.

BanenTHicTh XIMITHHIX
enemeHTiB. CknagaHHs (GopMyi
OiHapHUX CIOJYK 32 BaJCHTHICTIO
€JIEMEHTIB. BusnauenHs
BaJICHTHOCTI €JIEMEHTIB 3a
¢dopmynamMu  OiHAPHUX  CHOJIYK.
BimHocHa MonexymspHa Maca, ii
004HCIIEHHS 3a XIMIYHOIO
hopmyIioro.

MacoBa uacTka €JICMCHTa B

CKJIATHIN PEUOBHHI.

Dizpyri A XiMIYyHI  SBHIIA.
XiMiuHi peakIiii Ta sBHIIA, M0 IX
CYTIPOBOKYIOTb. XimiuHi
BJIACTUBOCTI PCUOBHH.

3akoH  30CpeKCHHS  MacH
PEUOBMH M Yac  XiMiYHHX
peakmiii. Cxema XiMIYHOI peaktii.
XimivHI piBHIHHS.

(peanpHUI 200 BIpTyambHUI).
JladopaTopHi gocaiau

3. O3nailiomyeHHsT 3 (QI3UUYHUMU
BJIACTHUBOCTSIMU pedoBHH. Ommc
crocrepexenb. DopMyIOBaHHS
BHCHOBKIB.

4. OzHaifomsieHHS 31 3pa3kaMu
MPOCTHX 1 CKIIaJHUX PEUOBHH.
5-9. locmimKkeHHs XIMIYHUX
peaxiif, mo CyIpOBOIKYIOTHCS

BUIIICHHSAM Tra3y, BHIIQJaHHIM
ocamy, 3MIHOIO 3a0apBIICHHS,
MTOSIBOIO 3armaxy, TEIUIOBUM
eekToMm.

IIpakTu4Hi podoTH

2. Po3misieHHs cymitmeit.

3. Jocmimxennss  ¢ismyHMx i
XIMIYHAX SBUI] Ha TPHKIAAax
MOOYTOBUX XIMIKaTIB 1 Xap4OBHUX
MPOIYKTIB.

JomaniHiii ekciepuMeHT

1. B3aemomiss xap4yoBoi comu i3
COKOM KBaIIeHO1 KaITyCTH,
JUMOHHOIO KUCIIOTOO, Ke(hipoMm.
HapuaabHi npoekTn

3. XiMiuHi SBHINA y TIPHPO/II.

4. XimiuHi siBUIIa y MOOYTi.

5. BukopucTtanHas XiMIYHHX SBHII




mig dYac pobotd 3 JabopaTOpHUM
MOCYJIOM 1 00JTaTHaHHSIM KabiHEeTy XiMmil;
6uUKOHy€e  HaWmpocTimn  J1abopaTopHi
omepauii 3  HarpiBaHHA  PEYOBUH,
PO3IUICHHS CyMIIIeH;

IinHicHUI KOMIIOHEHT

yceioomarwe HEOOXiTHICT 30epexeHHs
BJIACHOTO 37IOPOB’ST 1 JOBKIUIS TIpH
BUKOPHCTaHHI XIMIYHIX PEUOBHH;
6UC06]110€ CyodHcenns npo
0araToMaHITHICTh PEUOBMH Ta 3HAYCHHS
3aKOHY 30€pEeKEHHS MaCcH PEYOBUHH;
eupodAA€E€  61ACHI  CMAGNAEHHA  JI0
MIPUPOJTU SIK HAMBUIIOT IIHHOCTI;

pooumob GUCHOGKU Ha OCHOBI
CIIOCTEPEXKEHD (3a TOMTOMOT0I0 BUUTEIS).

y  XyHOXHIA  TBOpYOoCTI  #
HApPOJHUX peMecax.

6. PeuoBuHM 1 XIMIYHI SBHUINA B
JiTepaTypHUX TBOpax i HaponHii
TBOPYOCTI.

300poé’s i besnexa

be3neune noBomKEeHHS 3 pE€YOBUHAMU.

Tionpuemmusicms i ¢hinancosa spamomuicme

Hackpizni 3micmosi it

3akoH 30epeKeHHS] MacH PEYOBHH MiJl Yac XIMIYHUX PEaKiii.
Po3B’s13yBaHHs pO3paxyHKOBHUX 33/1a4 32 TEMOIO «MacoBa 4acTKa €JIEMEHTAa B CKIIATHINA PEUOBHHI».

Tema 2. Kucenn




Y4yenb/yueHuls

3HAHHEBUIT KOMIIOHEHT

Hazueae CKJiaJl MOJIEKYJI KHCHIO, OKCHUJIIB,
SIKICHUH Ta KUTbKICHUH CKIIaJ TTOBITPS,;
HA6OOUMb HPUKIAOU OKCHUIB, PpEaKIii
PO3KJIaay 1 CIIOTyYeHHS;

nosAcHO€  CyTh peakuid pos3kmamy i
CIIONyYeHHs,  TPOLECiB  OKWUCHEHHS,
K0J1000iry OKCHUTeHY.

JissnbHICHUI KOMIIOHEHT

PO3Di3HAE TIPOTICCH TOPIHHSA, MOBIIHLHOTO
OKWCHEHHS, JUXaHHS, Peakilii po3KiIamy i

CIIOJTyYCHHS,;
onucye  momupeHicth  OkcureHy B
MpUPOi; Horo (pi3udHi BIACTHBOCTI;
xapakmepuzye  XiMi9HI  BIIACTUBOCTI
KHCHIO;

aHani3ye yMOBU TIPOTIECIB TOPIHHSA Ta
MMOBIILHOTO OKHCHEHHS;

CKnadac PIBHSHHA peakuiil: noOyBaHHA
KHCHIO 3 TiIpOTeH MEPOKCHAY; KUCHIO 3

BOJHEM, BYTJICIIEM, CIPKOIO, MarHieM,
3alli30M, MIJUIF0, METAaHOM, TiJIpOTeH
cyabdimzom;

6uUKOpucmogye 1abopaTOpHU MOCYA s
noOyBaHHA (3 TIAPOTEH TEPOKCHIY) 1
30UpaHHs KHCHIO;

6U3HAYac HASABHICTH KHUCHIO HOCIIIIHUM

IToBitps, iforo ckman.

OKcHreH. ITommpeHicTh
Oxcureny B mnpuponi. Kucens,
CKJIaj] Horo MOJIEKYJIH,

MOIMHUPEHICTh Y Npupoai. DizudHi
BJIACTHBOCTI KUCHIO.

JoOyBaHHS KHCHIO B
nmabopatopii (Ha TIPUKJIaI
TIIPOTeH TEPOKCHUIY 1 BOIH) Ta
MTPOMUCIIOBOCTI. Peaxmisg
po3Knamay. TlonsTTs po
karamizatop. Croco6n 30upaHHS
kucHIO. JloBeIeHHS HasIBHOCTI
KHCHIO.

XiMigHI BJIACTUBOCTI KHCHIO:
B3aEMOJTIS 3 MIPOCTHMH
pevyoBHHAMHU (BYTJICIb, BOJICHb,
cipka, MarHid, 3a;i30, Miab).
Peaxiiis criomydeHHs.

ITousarTs npo
OKUCHCHHS (TOPiHHS,
OKHCHCHHS, TUXaHHS).

YmoBH BUHUKHEHHS Ta
MIPUITMHEHHS TOPIHHS.

Bzaemonis KHCHIO 3i
CKIIQIHUMH DPEYOBHHAMHU (TIOBHE
OKHUCHCHHS  METaHy, TiJpOTeH

cynsdiny).

OKCH/IH,
[MOBLJILHE

JemoucTpaii

6. JlIobyBaHHS KHCHIO 3 TiAPOTCH
MIEPOKCHUTTY.

7. 30MpaHHA KHCHIO BUTICHEHHIM
MTOBITPS Ta BUTICHEHHSIM BOJIH.

8. JloBeIeHHSI HAsIBHOCTI KHCHIO.
9. CnanmtoBaHHA IIPOCTUX i
CKIIQJIHUX PEYOBHUH.

IIpakTu4Hi podoTH

4. loOyBaHHS KHCHIO 3 TiIporeH
MEPOKCUAY 3 BUKOPHUCTAHHSIM
pi3HHUX OioJTOTITHIX
KaTaJli3aTopiB, JOBEACHHS HOTro
HAsBHOCTI.

HapuanbHi npoexkTn

7. IIpobnema 3a0pyIHEHHS
HOBITpPA Ta crocoou
pO3B’ I3yBaHHS ii.

8. [lominmieHHs cTaHy MOBITPS Y
KJIACHIH KIMHATI ITiJ 4Yac 3aHATh.




HIISXOM;

00mpuUMyembcs 3armo01KHNX 3aXO0JIB T
yac BHUKOPUCTAHHS IIPOLIECIB TOPIHHS,
IHCTPYKLIi 100 BUKOHAHHA XIMIYHHX
JIOCIIIB Ta TpaBWi Oe3MeKd IIij dac
poboTH B XiMiuHOMY KaOiHETi.
IinHicHUI KOMIIOHEHT

00TPYHMOBYE 3aCTOCYBaHHS KHCHIO;
ouyintoe 3HAYCHHS KHCHIO B
KUTTENISUIBHOCTI  OPraHi3MiB; O30HY B
atMocdepi; BIUIUB TisSIBHOCTI JIIOJUHH Ha
CTaH TOBITSI;

YCGIOOMAIOE  HACTIAKU  HEOE3MEHYHOTO
MOBOJIKCHHS 3 BOTHEM,
BIJIITOBIIATTBHICTE 32 30€PEKEHHS ITOBITPS
BIJI IIKIUTUBAX BUKUIIIB.

Komoo6ir Oxcureny B
TIPUPOSII. O30H. [Ipobnema
YHCTOTO TOBITPS. 3acTOCYBaHHS
Ta 0ioJIOTiuHa POJIb KHCHIO.




I pomaosmcoka 6ionosioanvhicms

Hackpizni 3micmogi ninit

VMOBH BUHUKHCHHS Ta MIPUTTMHCHHA FOpiHH}I.

300poé’s i besnexa
be3rievre MOBOLKEHHS 3 PEUOBUHAMU.

Konoo6ir Oxcureny B npupoi. O301. [Ipobrema yuctoro nositpsi.

Exonoeiuna besnexa i cmanuii po3eumox

Cxotan roBitps. [IpoGiema 9ucToro moBiTps.
3acTocyBaHHs Ta 6100TiYHA POJIH KHUCHIO.
[ToHATTS PO OKMCHEHHS (TOPiHHS, TOBIIPHE OKUCHECHHS, IUXAHHS).

Lionpuemnusicmo i ghinarcosa 2pamommicniv

IIpob6meMa 9uCcTOTrO MOBITPS.
[ToHsTTS PO KaTANTI3aTOP.

Tema 3. Bona

Y4yenb/yueHuus

3HAHHEBMIT KOMIIOHEHT

Ha3ueae CKJIaJ] MOJCKYJIN BOJIH;
HAB00UMb NPUKIAOU BOTHUX PO3YVHIB,
(hopMyJIH KHCJIOT 1 OCHOB.
HissnbHICHUI KOMIIOHEHT

onucye TIOIMINPEHICTh BOAW Y NPUPOI,
(hi3uYHI BJIaCTUBOCTI BOMIM;
PO3PiBHAE PO3UMHHHK 1
PEUYOBHHY;

CKnadae PIBHAHHS peakuiii Boau 3
KaJIbI OKCHIOM, HATpili OKCHIOM,
dbochop(V) oxcuaoMm, kapOou(IV)
OKCHJIOM;

pO3YHHEHY

Bopa, cxnan MOJIEKYJIH,
MOLIUPEHICT, Yy MHpHpoai, (i3uyHi
BIacTHBOCTI. Boja — po3unHHUK.

Po3unn 1 #HOro KOMITOHCHTH:
PO3YMHHUK, pO3UYHHEHA PEUOBHHA.

KinpkicHuit  ckjam  po3dMHY.
Macosa yacTKa po34HMHEHOT
pEYOBHHH. BUTOTOBICHHS PO3YHHY.
Bzaemomis Boam 3 OKCHAAMH.
IToHATTS TpO KHUCIOTH W OCHOBH.
[TonsTTS PO iHAMKATOPH.
3HaYeHHS BOIHW 1 BOAHUX PO3YHHIB Y
OpUPOJI Ta XKUTTI ToauHU. KuciotHi
qomii. IlpoGmema wumcroi BOAW.

Po3paxynkoBi 3agaui

4. O0uncIeHHS MacoBOI YacTKH,
MacH  PO3YMHEHOI  PEYOBUHH,
MacH i 00’€My BOJAU B PO3UHHI.
JemoncTpanii

10. BurotoBneHHss poO34YMHIB i3
NEBHOI0O  MAacoBOIO  YaCTKOIO
PO3YHMHEHOI pEYOBUHH.

11. B3aemomiss KambIlif OKCHIY 3
BOJI0I0. BunpoOyBaHHS BOAHOTO

po3umHy  J00YyTOi  pEYOBUHHU
IHIAKATOPOM.
12. B3aemomist kapoou(1Y)

OKCHIY 3 BoJo0. BumpoOyBaHHS




obuucnioe MacoBy YacTKy 1 Macy
PO3YMHEHOI PEYOBHHH, Macy i 00’eM

BOIM B  PO34YMHI, oOWparoum i
00TpyHTOBYIOUH CITOCIO PO3B’ I3aHHS;
6UCOMOGNIAE  PO3YMHU 3 TIEBHOIO
MacoBOIO YaCTKOIO PO3YMHEHOT
pEUOBHHY;

PO3ni3HAE MOCTITHAM IIISIXOM KUCIIOTH
1 IyTH;

6uKopucmogye 3100yTi 3HaHHSI Ta

HaBUYKH B TIOOYTI I parlioHAIBHOTO
BUKOPHCTAaHHS BOJAM Ta 30€perKeHHS
JOBKIJLIA;

607100i€ €IEMEHTApHUMU HaBUYKAMU
OYHIIICHHS BOJAU B JOMAIIIHIX YMOBaXx;
IinnicHUIA KOMIIOHEHT

00TpyHmMoOGy€e 3HAYCHHS PO3YMHIB Y
MIPUPOJIi Ta KUTTI JTFOAVHH;

OUiHIOE POJTH BOIW B JKUTTEMISUTBHOCTI

OpraHi3MmiB;
6UCTI0BNIOE  CYOdICeHHA TIPO  BIUIMB
IISTTBHOCTI  JIIOMWHA HA  YHCTOTY
BOJIOIM Ta  OXOpOHY iX BIg
3a0py/IHCHB;
6I0N06I0AIbLHO cmaeumucs o

30epeKeHHS BOAHUX PECYPCIB.

OxopoHa BOAOWM Bia 3a0pyaHCHHS.
OunieHHs BOOM Ha BOJOOYHUCHUX
CTaHIIISIX Ta B JJOMAITHIX YMOBaX.

BOJHOTO pO3YnHYy nooyToi
PEUYOBHHH 1HIUKATOPOM.
JlaGopaTopHi pociaiam

10. BunpoOyBanHs BOJHUX
pO3YMHIB  KHCIOT 1  JIyTiB
IHIMKATOPaMH.

IIpakTH4Hi podoTn

5. BuroroBnenus BOJHHX

PO3YMHIB 13 3aJaHUMU MaCOBUMH
YaCTKaMH PO3UYNHEHUX PEUOBHH.
JlomannHiii ekcnepuMeHT

2. OuwniieHHs 3a0pyIHEHOI BOAM
3a JIOTIOMOT OO BJIACHOPYY
BUTOTOBIICHOTO (DITBTPY.
HaBuajbHi npoekTH

9. JlocmiKeHHS SKOCTI BOIU 3
Pi3HUX JKepell.

10. HocmimkeHHs GI3MYHEX 1
XIMIYHHUX BIIACTHBOCTEH BOIH.

11. Cnocobu ouuIieHHS BOIU B

noOyTi.
12. 36epexeHHs YUCTOTH
BOJIONM: pO3B’sI3yBaHHA

MPOOJIEMH Y BaIlliif MiCIIEBOCTI.
13. Exonoro-eKOHOMIYHHHA
MPOEKT «30epirarounl  BOAy —
32011 HKYI0 POJUHHHN OFOJIKET».

Hackpizni 3micmosi sinii




I pomaosmcoka 6ionosioanbHicms
OunieHHs BOAW HAa BOJIOOYHCHUX CTAHINISAX Ta B JIOMAITHIX YMOBax.
300poé’s i besnexa
XiMi4H1 BIIACTUBOCTI BOJIH.
Kucnotsi gomi.
Exonoeiuna besnexa i cmanuii po3eumox
[Ipobnema unctoi Bogu. OxopoHa BOAONM Bif 3a0pyIHEHHS.
3HaYeHHS BOJH 1 BOJHHUX PO3YMHIB Y MPUPOIi Ta KUTTI ITOMWHA. KUCIOTHI 0TI,
Lionpuemnusicmo i ghinarcosa 2pamommicniv
OunieHHs BOJY Ha BOJOOYMCHUX CTAHI[IAX Ta B JIOMAITHIX YMOBaXx.
OxopoHa BOJIOIM Bif] 3a0pyIHCHHS.
Po3B’s13yBaHHS pO3paxyHKOBHUX 33/1a4 32 TEMOIO «MacoBa 4acTKa PO3UYNHEHOT pCUOBHHU».

OpienToBHI 00’€kTH exkckypceill. XimiuHi jgaboparopii MPOMHUCIOBHX 1 CLIBCHKOTOCIIONAPCHKUX IiIMPUEMCTB,
HayKOBO-IOCTITHAX 1HCTHUTYTIB, BUIINX HaBYAIBHHUX 3akiafiB. [loxexHa gacTuHa. BomoodrcHa cTaHIlis. AmNTeka.
Kpae3napunii myseit.

8 kiac
68 200, 2 200 Ha musicoeHb

OuikyBaHi pe3yJbTaTH HABYaJbHO- 3MicT HaBYAJILHOTO MaTepiaay IIpakTH4yHa YacTHHA
NMi3HABAJBHOI TiSNILHOCTI

IloBTOpeHHS HAWBANKJIMBIIINX MUTAHb KYPCY Ximil 7 kiaacy

YdeHb/yueHuus | HaiiBaximBili XiMidHi HOHATTS.




3HAHHEBUIT KOMIIOHEHT

Ha3ueac XiMIYHI €JIEMEHTH (HE MEHIIE
20-TM) 32 Cy4YacHOI  HAyKOBOIO
YKpaTHCHKOI0 HOMEHKJIATYPOIO, 3aMUCYE
1XHI CHMBOJIH;

HasoOoums npuknadu Gopmyna i HazB
mpocTux  (MeTamu 1 HeMmeTanmu) i
CKJIagHMX (OKCHIIB, OCHOB, KHCJIOT)
PEUYOBHH; PIBHAHb PEaKIlii: TOOYBaHHS
KHCHIO 3 TiIpOTE€H TEPOKCHUIY 1 BOJIH;
KHCHIO 3 BOJHEM, BYTJIEIEM, CipKOIO,
MarHieM, 3aii30M, MIJII0, METAHOM,
rigporeH cynb(iZioM, BOAM 3 KabIlii
OKCHJIOM, HaTpiil okcuaoM, dochop(V)
okcunoM, kapooH(IV) okcumoMm; peakiii
PO3KIIaTy 1 CIIOTYUICHHS.

JissnbHICHUI KOMIIOHEHT

00uucCI0€ BITHOCHY MOJICKYJISIPHY Macy
pedoBmHH 3a ii (QopmMynor0, MacoBy
YaCTKY €JICMEHTA B CKIIAJHIl PEUOBHHI.
HinHicHUI KOMIIOHEHT

KpUMUYHO CMAUmMbCA 10 BIACHHUX
3HaHb 1 YMiHb i3 XiMil.

[IpocrTi i ckiTamHi peIOBUHU
(xucenp, Boga). Peakii poskiany,

CIIOJTyYEHHS.

BigHocHa monekynsipHa Maca, ii
004HUCIICHHS 3a XIMIYHOIO
(hopmyioro.

MacoBa uYacTka e€JIEMEHTa B
CKJIQIHIH peUOBHUHI.

Tema 1. BypoBa atoma. Ilepioguunmii 3aK0H i nepionnyHa cucreMa XiMiYHHMX eJIeMEHTIB

Y4enb/y4yeHnns Kopotki ictopuuni BimomocTi | JlemoHcTpamii

3HAHHEBUIT KOMIIOHEHT npo cripobu knacudikamii ximivaux | 1. [lepiogndyna cucreMa XiMI9HUX
dopmyioe iepioUIHUH 3aKOH; eneMeHTIB. [loHATTS mpo IyXHi, | €IEMEHTIB (qOoBra 1 KOpOTKa
3anucye:  eNeKTpOHHI Ta  rpadiuHi | iHEPTHI €JIeMEHTH, TAJIOTCHH. dbopmn).




enexkTponHi  ¢opmynu  aromiB 20
XIMIYHUX €JIEMEHTIB;
nosacunioe MEPiOANYHICTh 3MiHH

BIIACTMBOCTEH XIMIYHUX eneMeHTIiB (Ne
1-20); 3amexHICTh XapaKTepy €JIEMEHTIB
Ta BIACTUBOCTEH iXHIX CIIOIYK BiJ
CJIEKTPOHHOI OY/IOBH aTOMIB;
Hagooumo npuknaou
IHepTHUX €JIEMEHTIB, TAJIOTCHIB.
HissnbHICHUI KOMIIOHEHT
PO3PI3HAE aTOMHE SAPO, EJICKTPOHH,
MPOTOHU, HEUTPOHU; TTepionn (BETUKI i
Maji), TonoBHi (A) Ta moOiuni (B)
niarpynu nepioIuIHOT CUCTEMH;
METAJIIYHI Ta HEMETAIIYHI EJIEMEHTH;
XxXapakmepusye CKJIall aTOMHUX SIep

Ty>KHUX,

(KUTBKICTP  TPOTOHIB 1  HEUTPOHIB),
PO3MO LT €JICKTPOHIB (3a
CHEePreTHIHIMU pIBHAMH Ta

miapiBHsMH) B aromax mnepmux 20
XIMIYHHMX €JIEMEHTIB; XIMIYHUN €JIEMEHT
(Ne 1-20) 3a HOrOo TMOJOXEHHAM Y
NepioauyHill cucTeMi, 3MiHH paiiyciB
aToMiB y mepiogax 1 miArpymax,
METaJIIYHUX 1 HEMETaIYHUX
BJIACTHBOCTEH €JEMEHTIB; CTPYKTYpY
MEPIOANYHOI CUCTeMH (MIEPiOH: BEIHKI
i Maui, rpynu ¥ miarpymm (A i B);

Bynosa aroma. Ckmag aTOMHUX
smep  (MPOTOHH 1 HEHTPOHM).
IIporonne  uncio.  Hyxknonue
gucimo.  bymoBa  €NEKTpOHHHX
000JIOHOK aToOMIB XIMIYHAX
CJICMCHTIB No 1-20. Cran
CJIEKTPOHIB y aromi. EjexktponHi
opOitami. Eneprermuni piBHI Ta
T IPiBHI; X 3alI0OBHEHHS
CJICKTPOHAMH B aTOMaxX XiMiYHHX
enemenTiB Ne 1-20. Enextponni Ta
rpadiuHi  eJIeKTpOHHI  (GopMYJIH
aTOMIB XiMiuyHHX eneMeHTiB No 1-
20. IonsATTS IpO paziyc aToma.

[lepioguunnit  3akon  J[. L
Menneneera (cyuacnHe
(hopMyITIOBaHHS). [epiognuna
cucTeMa XIMIYHHUX €JIEMEHTIB, i1
CTpYKTypa.

XapakTepHucTuka XIMIYHHX

exeMeHnTiB Ne 1-20 3a IXHIM MicLieM
y mepiomuuHiit cuctemi Ta Oya0BOIO
aToMa.

3HaueHHS MEePiOIUIHOTO 3aKOHY

2.Mogmeni aromiB  (BipTyaibHi
3D).
3. dopmu €IIEKTPOHHUX

opbirtanei (BipryansHi 3D).
HapuaJjbHi npoekTn

1. I3 icTopii BIZIKPUTTS
MEePIOAMYHOI CHUCTEMH XIMIYHHX
CJICMCHTIB.

2. ®opmu llepiogmanoi cucTeMu
XIMIYHUX €JICMEHTIB.

3. XimiuHi CIIEMCHTH B
JiTepaTypHUX TBOpax.

4. UikaBi ictopuuHi ¢aktu 3
BIIKPHUTTS 1 TIOXODKCHHS Ha3B
XIMIYHUX €JIEMEHTIB.




ananizye indopMallio, 3akiaicHy B
MePIOANYHINA CHCTEMI, Ta BUKOPHUCTOBYE
il ans  XapakTepUCTHKH  XiIMIYHOTO
€JICMCHTA;

suxopucmogye iHhpopMalliio, 3aKaagacHy
B MePioANYIHIH CHCTEMI, IS
kinacugikamii eneMeHTiB  (MeTamiyHuN
ab0 HeMeTai4yHUI), Ta BU3HAYCHHS
IXHBOI  BaJIEHTHOCTI, Kiacudikartii
MPOCTUX PEUOBHH (MeTaa abo HEMETal).
IinnicHUIA KOMIIOHEHT

yceioomroe 3HAYEHHA npuoMy
KIacudikalii B HayIIi;
00tpynmoeye (hizuuny CYTHICTB

TIEPIOTMIHOTO 3aKOHY;

OYiHIOE 3HAYCHHS TIEPIOTUIHOTO 3aKOHY
SIK OHOTO 13 (pyHIAMEHTAIbPHUX 3aKOHIB
TPUPOIHL.

TTionpuemmusicms i ¢hinancosa spamomuicme
3Ha4eHHs IePIOJITIHOTO 3aKOHY

Hackpizni 3micmogi ninit

Tema 2. XimiuHuii 3B’30K i 0y10Ba pe40OBHHH

Y4yenb/yueHuls

3HAHHEBUI KOMIIOHEHT

Ha3ueac BUIM XiMIYHOTO 3B’SI3KY, THUIH
KPUCTaJIYHHAX IPATOK;

HaAGOOUMb  NpUKIAOW  CIIONYyK i3
KOBaJICHTHUM (monstpHUM i

Ilpupoma XiMIYHOTO 3B’ SI3KY.

EnexkrpoHeraTuBHICTH aToMiB
xiMiyHHX eneMeHTiB. KoBaneHTHUI
3B'S130K, roro YTBOPCHHSI.
Tonspamii i HETIOJISIpHUAN

KOBaJICHTHUH 3B’s130K. EnexkTpoHHi

JlemoncTpamii

4. Mopeni KpUCTaTiYHHX IPaTOK
Pi3HUX THUIIIB.

5.3pa3ki  pEYOBHMH  ATOMHOI,
MOJICKYJIIPHOI Ta HOHHOI OyTOBH.
JlabopaTopHi nocaian




HETMOJIIPHAM) Ta WOHHAM XIMIYHUMH
3B’SI3KaMH, aTOMHUMH, MOJEKYISIPHUMHU
Ta HOHHUMH KPUCTATIYHUMH TPATKAMH;
HOACHIOE YTBOPEHHS HOHHOTO,
KOBAJICHTHOTO (TmomsipHOTO i
HETIOJISIPHOTO0) 3B'SI3KIB.

JissnbHICHUI KOMIIOHEHT

cKaoae eNeKTPOHHI (POPMyITH MOJIEKYIT;

Xapakmepuzye 0COOIMBOCTI
KOBAJIEHTHOI'O Ta MOHHOI'O 3B S3KIB,
KpUCTaIiYHOi  OyZOBM  PEUOBHH 3

PI3HIMH BHIAMH XIMIYHOTO 3B'S3KY;
6uznauac BUJ XIMIYHOTO 3B’SI3Ky B
TUTIOBHUX BUIAIKAX, MOJISIPHICTH
KOBAJICHTHOTO 3B'SI3KY;

npocnozye  GI3MYHI  BIACTUBOCTI  Ta
MPAaKTHYHE  BHUKOPUCTAHHS  PEYOBUH
3QJICKHO BiJl BHAY XIMIYHOTO 3B'SI3KY 1
TUIY KPUCTAJIYHHUX TPATOK;
GUKOPUCINOGYE
EIICKTPOHETaTHBHOCTI
XapaKTEPUCTUKH XIMIYHHX 3B'SI3KiB.
HinHicHUI KOMIIOHEHT

oorpynmosye MIPUPOLY XIMIYHHX
3B's13KiB; (Di3MYHI BJIACTHBOCTI PEUOBHH
3QJICKHO Bil THUMIB  KPUCTaJiYHHX
IpaTokK;
pooumo

IIOHSTTS
IS

6UCHOG6KU 11po THII

dopmynu monexyin. Monn. Monnmii
3B’ 130K, IOTO yTBOPEHHSI.
Kpucramiuni rpatku. ATOMHI,
MOJIEKYJISIpHI Ta HOHHI KpHCTalu.
3alexHICTh (hizugHIX
BJIACTHBOCTEH PEUOBHH BiJl THIIIB
KPHUCTANIYHUX IPATOK.

1. O3naiiomsieHHst 3 Qi3MIHAMUA
BIIACTHBOCTSIMHU pEedOBUH
aTOMHOI, MOJIEKYJIIPHOL Ta
HOHHO1 Oy10BH.

IIpakTu4yHi podoTHu

1. Hocmimxenus (biznuHIX
BIIACTHBOCTEH PEYOBUH 3 PI3HUMU
TATIAMH ~ KPUCTAIIYHUX TPATOK
(HampuKIam: ILYKpY, KYXOHHOI
codi, rpadiry).

HapuanbHi npoekTn

5. BuKopucTaHHS KPHUCTAIIB Y
TEXHIII.

6. Kpucranu: kpaca i KOpUCTb.




KPUCTAJIYHUX IPaTOK pPEYOBHH Ha

OCHOBI BUAY XIMI9HOTO 3B’ SI3KY B HUX.

Hackpizni 3micmosi it

Tionpuemnusicms i ghinancosa epamommicme. 300pos’si i besnexa. Exonoeiuna be3nexa i cmanuil po3eumox

ATOMHI, MOJICKYJISIPHI Ta HOHHI KPHUCTAJIH.

Tema 3. KinbkicTh peuoBunn. Po3paxyHku 3a ximivaumu popmynamu

Y4ennb/y4yeHnns Kinpkicte pedoBunu. Monb —
3HAHHEBMII KOMIIOHEHT OIUHMLS  KUIBKOCTI  PEYOBHHHU.
Hazusae OJTMHUITIO BuMiproBanHs | Crama ABoraapo.
KUTBKOCTI PEYOBHUHU, MOJISIPHHHA 00’ €M Momnspaa Maca.
raziB 3a HOPMaJbHHX YMOB, CTaly 3akoH AsBoraapo. MounspHuii

ABoranpo;

HOACHIOE CYTHICTH (DI3MYHOT BEIMUUHU
KUIBKICTDh PEYOBHHH.

JissnbHICHUI KOMIIOHEHT

YCIAHOBIOE B3a€EMO3B'I30K MIXK
¢isnyaMMU  BenmMuMHaMH  (Macoio,
MOJISIPHOIO Macolo, 00’ €MOM, MOJISIPHUM
00’ €eMOM, KiJTBKICTIO PEIOBHHH);
oduucnoe  YNUCIO0 YacTUHOK  (aTOMIB,
MOJIEKYJ, HOHIB) y TEBHIH KiTBKOCTI
pEYOBHHHM, Maci, 00’ €Mi; MOJISIpHY Macy,
Macy 1 KUTbKICTh PEUOBHUHU; 00’ €M MaHO1
Macu abo0 KUTBKOCTI PEYOBMHH Ta3y 3a
HOPMAJIBHUX YMOB; BiTHOCHY TYCTHHY
rasy 3a IHIIUM Ta3oM, obwparoud i
0OTPYHTOBYIOUH CIIOCIO PO3B’ I3aHHS,
IliHHiCHUI KOMIIOHEHT

00’ eM rasis.

BignocHa rycTtrHa rasis.

Po3paxynkosi 3agaui
5. OOumcneHHs MOJSPHOI MacH

PEYOBHHH.
6. OOuMciIeHHS 4uCla YaCTUHOK
(aToMiB, MONEKyN, WOHIB) Yy

TIEBHIN KUJTLKOCTI PEYOBHHH, Maci,
00’ emi.

7. OOumuciieHHS 3a XIMIYHOIO
(hopMyII0I0 Macu AaHOI KUTBKOCTI
PEYOBHHH 1 KUIBKOCTI PEYOBHHH
3a BiJIOMOIO Macox0.

8. OOuncnenHss 00’eMy MEBHOI
Mach ab0 KUTBKOCTI PEYOBHHHU
BIZJJOMOr0 Tra3dy 3a HOPMaJbHUX
YMOB.

9. OGUHCIIEHHS 3 BUKOPUCTAHHIM
BIIHOCHOI T'yCTHHH Ta3iB.
JemoHcTpanii

6. 3pa3ku PEYOBMH KUIBKICTIO
pedoBuHH 1 MONb (260 OHAKOBOT
KUTBKOCTI pEYOBHHH).




pooumb 6UCHOBKU TIONO 3HATYIIOCTI
MaTeMaTHYHNX 3HaHb TSt
pO3B’A3yBaHHS XiMIYHHX 3a]ad.

Hackpizni 3micmosi it

300po6’s i besnexa. Exonoeiuna besnexa i cmanuti pozsumox. lionpuemmusicmo i ghinarcosa spamommuicie
Po3B’ s;3yBaHHS pO3paxyHKOBHX 3a/1a4 32 JIAHOKO TEMOIO.

Tema 4. OCHOBHI KJ1acH HEOPraHIYHHUX CIOJIYK

Y4ennb/y4yeHnns Knacudixkaris HeopraHiunux | Po3paxynkoBi 3amaui
3HAHHEBUIT KOMIIOHEHT CITOJIYK, ixHl CKJIaJ 1| 10. PospaxyHkm 3a XiMIYHHUMH
Ha3ueae OKCUIW, OCHOBH, KHCJIOTH, | HOMCHKJIATypa. PIBHSHHIMH MacH, 00'eMy,
amQoTepHi TiApOKCUAN, cepeHi coi 3a @Oi3uuHI  BIACTUBOCTI OKCHIB. | KIJIBKOCTI PEYOBHHU PEarcHTIB Ta
Cy4acHOI0O  HAyKOBOIO  YKPAiHCHKOIO | XiMi4HI BJIACTUBOCTI OCHOBHHX, | IIPOIYKTIB PEaKIIii.
HOMEHKJIATypOIO; KUCJIOTHUX Ta amporepHux | JlemoncTpaii

HasoOumy npuxnaou OCHOBHHX, | OKCHIB: B3a€EMOJiA 3 BOJOIO, | 7. 3pa3Ku OKCHIIB.

KHCIOTHUX 1 aM{QOTEepHUX OKCHIIB, | KUCIOTaMH,  Jyramu, IHmuMHU | 8. B3aemopmis  kucimoTHHx i
OKCHUT€HOBMICHUX 1 OE30KCHI'€HOBHX, | OKCHIAMHU. OCHOBHHUX OKCH/IB 3 BOJIOIO.
ONHO-, [IBO-, TPUOCHOBHHX  KHCIIOT, ®i3nyHI  BIACTHBOCTI  KHUCJOT. | 9. 3pa3Ku KUCIIOT.

PO3YMHHMX 1 HEPO3YMHHUX OCHOB, | XiMiuHI BIaCTUBOCTI KUCIOT: Jist Ha | 10. XiMiuHI BIaCTUBOCTI KHCIIOT.
aMm(poTepHMX TIOPOKCHIIB, CEpeAHIX | IHAUKATOPH, B3aeMOig 3 MeTanmamH, | 11. 3pa3ku OCHOB.

COJIEH. OCHOBHUMH OKCHIaMH, OCHOBamH, | 12. XiMidHI BIaCTHBOCTI JIyTiB.
HistibHICHU KOMIIOHEHT comsimu. Peakuis meitrpanizamii. Pax| 13. JJoOyBanHs i XiMiuHi
PO3PI3HAE HECOJETBOPHI W COJIETBOPHI | aKTUBHOCTI MeETaJiB. Peaxrrii | BmacTUBOCTI HEPO3YMHHUX OCHOB.
(KHCTIOTHI, OCHOBHI, amoTtepHi) | 3amimenns @ oOminy. 3axomu| 14. JloBemeHHs aM(OTEPHOCTI
OKCUJM, PO3YMHHI ¥  Hepo3umHHI | Oe3meku miJg 4Yac poOOTH 3| IMHK TAPOKCHIY.

OCHOBH, KHCIIOTH 332  CKJIAJIOM | KHUCIIOTaMH. 15. Tabnuus PO34YHHHOCTI
(OKCHUT'eHOBMICHI, O€30KCHUI€HOBI) Ta @®i3uuHi  BIACTHBOCTI  OCHOB. | KUCJIOT, OCHOB, aM(OTEpHUX
OCHOBHICTIO (ONHO-, JBO-, TPUOCHOBHI), | XIMiUHI BJIACTHBOCTI JIYTiB: Mdisl HA | TIAPOKCHIIB i COJICH.

cepenHi coii; peakilii 3aMileHHS, | IHANKATOPH, B3a€EMOIIA 3 | 16. 3pa3ku coxeil.




0o0MiHy, HeHTpai3arii;

onucye TIONHMPEHICTh TPEACTABHUKIB
OCHOBHUX KJIaCiB HEOPTaHIYHUX CIIOIIYK
y MIPUPOAL;

cKnadae XiMiuHI  QOpMyNIH  OKCHIIB,
OCHOB, aM(oTepHUX TiIPOKCUIB
(AmoMiHito, [IMHKY), KHCTIOT, CepeIHIX
COJIEH; PIBHSIHHS peaxiii, SIK1
XapaKTEePU3yIOTh XIMIYHI BJIACTUBOCTI
OCHOBHHUX, KHCIOTHUX Ta aM(OTePHUX
OKCHIIB; KHCIIOT, JIYTiB, HEPO3UYUHHUX
OCHOB,  aM(OTEpHUX  TIAPOKCHUIIB,
CepeHiX colel;

HOPiGHIOE 32 XIMIYHUMH BIACTUBOCTSIMH
OCHOBHI, KHCJIOTHI Ta aMdoTepHi
OKCHIIH, JIYTH 1 HEPO3UNHHI OCHOBH;
Kaacughikye HEOpraHiuHi CIONYKH 3a
KJIacamu;

Xapakmepu3ye TOHITTS aM(pOTEPHOCTI,
¢i3uyri  Ta  XiMi4HI  BJIACTHBOCTI
OKCHUIIB, OCHOB, KWCJIOT, COJEMH,
aM(}oTepHUX TIAPOKCH/IIB;

YCMAHO6MI0E TCHETUYHI 3B’SI3KH  MiX
MPOCTUMH 1 CKJIaIHUMH PCUOBHHAMH,
OCHOBHMMH  KJlaCAMH  HEOPTaHIYHUX
CTIONYK;

obuucnioe 3a PIBHAHHSAMU XIMIYHHX
peakmiii Macy, KUIbKICTh PEUOBHHH Ta

KHCJIOTaMH, KHCJIIOTHHUMH
OKCHIAMH, COJISIMH. XiMIuHI
BJIACTHBOCTI HEPO3YMHHUX OCHOB:
B3a€EMOJIs 3 KHUCJIOTaMU 1
pO3KITaaHHs BHACITIJTOK
HarpiBaHHs. 3axoju Oe3MeKH i
yac poOOTH 3 JIyTaMH.

XiMiuHi BIIACTHBOCTI
aMmpoTrepHUX T1IPOKCHIIB:
B3a€MOJIiS 3 KHCIOTaMU, JIyramu (B
PO3YMHI, PY CIUTABJISTHHI).

@®i3uuHi  BIACTHUBOCTI  CEPEIHIX
coseid. XiMivHI BIaCTUBOCTI CepeaHixX
coleii: B3aeMomisl 3 MeTallaMu,
KHCIIOTaMH, JIyraMmu, IHIITMHA
COJISIMH.

T'enernuni 3B’ SI3KU MIX
OCHOBHUMH KJIaCaMH HEOPTaHIYHUX
CIIOJIYK.

[ommpenicts 'y mpupomi Ta
BUKOPUCTaHHS OKCHJIB, KHCIIOT,
OCHOB 1 cepemHix coneii. Brins Ha
JTOBKIJUIS 1 37I0POB’ 5T JIFOIUHMU.

17. XimiuHI BIaCTUBOCTI COJNEH.
18. B3aemomiss KanbIlif OKCHIY 3
BOJIOIO, JIOCIHI/DKEHHS JO0YTOTrO
po34uHy IHIUKATOPOM,
MPOMYCKAHHA BYTJIEKHCIIOTO Ta3y
B PO34HH, 1[0 YTBOPHUBCSI.
Jlab6opaTopHi nocainn

2. B3aemogis ayTiB 3 KHCIOTaMHU B
PO3YHHI.

3. B3aemogis XnopugHOI KHUCIOTH
3 METaJaMH.

4. B3aeMoJIiss METAIIIB 13 COMSAMU Y
BOJIHOMY PO3YHHI.

5. B3aemonisi coneit 3 nmyramu y
BOJHOMY PO3YHHI.

6. Peakriiss oOMiHYy MIX COJISIMH B
po34uHi

7. Po3B’s3yBaHHS
eKCTIepUMCHTAIbHOI  3aadi
NpUKJIaa peakuii oOMiHy.
IIpakTH4Hi podoTn

2. JlochmimKeHHS BIACTHBOCTEH
OCHOBHUX KJIaCiB HEOpPTaHIYHUX
CIIOJTYK.

3. Po3B’si3yBaHHA
eKCIIepIMEHTANbHUX 3a/1a4.
JomaniHiii ekciepuMeHT

1. Jlis ma cik Oypska d9u

Ha




00’eMm Tasy (H.y.) 3a BiJJOMOIO MAacoio,
KUTBKICTIO PEYOBHHH, 00 €EMY OIHOTO 3
peareHTiB UM  TPOAYKTIB  peakuii,
o0uparoyn 1 OOTPYHTOBYIOUM CIOCIO
O3B’ I3aHHS;

6UKOPUCMOBYE CYYaCHY YKpaiHCBKY
HOMEHKIIATYPY OCHOBHUX KJIaciB
HEOpraHITHUX CITOJIYK; Ta0JIHITI0
PO3YMHHOCTI KHCJIOT, OCHOB Ta COJIeh
JUISL  CKJIaJlaHHS  PIBHSAHb  XiMiYHUX
peaKIiii; iIHAUKaTOPH JJIsT BUSBIICHHS
KHCIIOT 1 JTyTiB;

MIaHy€ EKCIIEPUMEHT, MPOBOOUTH HOTO,
OIuCy€ CIIOCTEPEKEHHH, poOuTh
BUCHOBKH;

npozHo3ye Tiepedir XIMIYHMX peaKIlii
cojlel 1 KHCIOT 3  MeTajlaMy,
BUKOPUCTOBYIOUM  DPSAJl  aKTUBHOCTI
METAIIB;

oompumyempca  3aMo0ODKHAX — 3aXOJIiB
mig 9ac poOOTH 3 KUCIIOTaMH 1 JIyraMu
P036’°A3y€  CKCTIEPUMEHTANIbHI  3ajadi,
o0uparoyn 1 OOTPYHTOBYIOUM CIOCIO
pO3B’ A3aHHS.

IinnicHUIA KOMIIOHEHT

00TPYHmMOBY€ 3ATICKHICTh MK CKJIAJIOM,
BJIACTHBOCTSIMM  Ta  3aCTOCYBaHHSIM
HEOpraHIYHUX PEUYOBHH;

YEpPBOHOT'0JIOBO1 KamycTH
JUMOHHOTO COKY, OITY, PO3YHHY
XapuoBoi coau, MUJIBHOTO
pO3YuHY.

HaByanbHi npoekTn

7. Heopraniuni peyoBHHH —
NpeACTaBHUKH OCHOBHHX KIIACIB Yy
OyIiBHHUITBI ¥ MMOOYTI.

8. XiMIYHUH CKJIaL i
BUKOPUCTaHHS MiHEPaiB.

9. BmmB XiMIYHHX CIOJIYK Ha
JOBKULISA 1 30POB’ ST JIFOTUHH.




Oyinioe  3HAUCHHA  HaAWBaKIIMBIIINAX
MIPEICTABHUKIB OCHOBHHX KJIaciB
HEOPTraHIYHUX CIOMYK;

6UCN061II0E CYJDKCHHS TIPO 3HAYCHHS
XIMIYHOTO EKCIIEpUMEHTY SIK CII0CO0Y
HaOyTTS HOBUX 3HaHb; BIUIMB PEYOBUH
HA HABKOJIHUIIHE CEPEIOBUILE 1 370POB’ s
JIFOOVWHA, BIUIUB IISUTBHOCTI JIOOVHU HA
CTaH JOBKUUIAI ¥ OXOpOHY  BIf
3a0py/THEHbD.

Hackpizui 3micmogi ninii

I pomaosmcoka 6ionosioanbHicms

BuxopucTaHHS OKCHIIB, KHCIIOT, OCHOB 1 CEpenHiX coyieli. Brumme Ha TOBKIIIS.
300poé’s i besnexa

Po3B’s3yBaHHS pO3paxyHKOBUX 33/1a4 32 PIBHIHHSIMU PEAKITIA.

3axomm Oe3MeKu i 9ac poOOTH 3 KUCIOTaMH 1 JIyTaMH.
Exonoeiuna besnexa i cmanutl po3eumox

Po3B’s3yBaHHS pO3paxyHKOBUX 33/1a4 32 PIBHIHHSMU PEAKITIA.

be3neune nNoBomKeHHs 3 PEYOBUHAMU.

ITommpeHicTh y MPUPOIi Ta BAKOPUCTAHHS OKCHIIB, KHCIIOT, OCHOB 1 CEpEIHIX coyiel. BIInB Ha TOBKILIAL.

TTionpuemnusicms i Qhinancosa spamomuicme
Po3B’s13yBaHHS pO3paxyHKOBHUX 33/1a4 32 PIBHIHHSIMU PEaKITH.

OpienToBHi 00’ ekTH exckypciii. KpaesnaBuuii i minepanoriunuii My3sei.

9 kJac
68 200, 2 200 Ha musicoenv

| OuikyBaHi pe3yJbTaTH HABYAJIbHO- | 3MicT HaBYAJIBHOTO MaTepiaay |

IIpakTHYHA YacTHHA




ni3HaBaJILHOI TiTJILHOCTI

HOBTOpeHHﬁ HaBaKIMBIIIIMX MUTAHD

Kypcy ximii 8 knacy

Y4yenn/yueHuus
3HaHHEBHIT KOMIIOHEHT

CkJ1aJ 1 BIaCTUBOCTI OCHOBHUX
KJIaciB HEOPTaHIYHUX CITONYK.

HagoOumsv npuxknadu Ha3s 1 GopMyl XimiuHHMA 3B'SI30K 1 OymoBa
PEUOBHH, IO HaJeXaTh A0 OCHOBHHX | PEYOBHHH.
KJIACiB HEOPTraHIYHHUX CIIOJYK.
JisajabHicHUIT KOMIIOHEHT
Kacughikye HeopraHiuHi CIIOyKH;
nopieHroe  CKnam 1 BIIACTUBOCTI
HEOPraHIYHUX CIIOJIYK Pi3HUX KJIACIB;
BIIACTHBOCTI pEYOBUH aTOMHO{,
MOJIEKYJISIPHOI Ta HOHHOT OyIOBH;
Xapakmepuzye WOHHWH 1 KOBaJCHTHHM
XIMIYHI 3B'S3KHM; XIMIYHI BJIACTHBOCTI
OCHOBHHUX KJIaciB HEOPTaHIYHHUX CIOJYK.
inHicHMi KOMIIOHEHT
00TPyHmMOBy€e 3aTICKHICTh BIIACTHBOCTEH
PEUYOBHH Bij iXHIX cKJany i OyIOBH.
Tema 1. Pozunnu
Y4enn/yuyeHnus [onsrra po aucnepcHi | Po3paxyHkosi 3agaui
3HaHHEBUIT KOMIIOHEHT cucremd. Komoigai Ta ictumHi | 1. Po3p’s3yBaHHf 3amad  3a
HagoOumy npuxknadu KonoigHux Ta | po3unmHu. CycmeHsii, emynbcii, | piBHIHHAMHU peaxiii 3
ICTHHHUX  pO3YHMHIB, PO3YMHHUKIB, | a€PO30JIi. BUKOPUCTAHHSIM  pO3YMHIB 13
CyCIICH3IH, eMYJIbCIH, aepo30iB, bynora MOJICKYJTH BOJM, | TICBHOIO ~ MAacOBOIO  YacCTKOIO
€JICKTPOJIITIB 1 HEETICKTPOJIITIB, CHIPHUX | MIOHATTSA TPO BOTHEBUU 3B’S30K. | PO3UYMHEHOI pCUOBHHHU.
i cIIa0KHUX eNeKTPOIiTiB, | Po3unHHICTH pEYOBHH, ii | JlemoHcTpanii




KPHCTAJIOTIIPATIB;

ROACHIOE BIUIUB PI3HUX YWUHHHUKIB Ha
PO3YMHHICTh  PEYOBMH;  YTBOPCHHS
BOJHEBOTO 3B’S3KYy; CYThb TIPOIECY
€IEKTPOIITHIHOI JUCOITIAIi].
HissnbHICHUH KOMIIOHEHT

Po3pizHA€E KOMITOHEHTH po34HHY,
HAacW4YeHI ¥ HEHACHYCHI pO3YMHH,
KaTIOHM ¥ aHiOHW, eJEeKTPOJITH ¢
HEENEeKTPONiTH, CHIbHI W  crabki

eJIeKTpoITiTH; pH IMy»XHOTO, KHCIOTrOo Ta
HEUTPaJIbHOTO CEPEOBUIIIA;

Onucye PO3YMHEHHS PEYOBUH y BOJI K
(hi3uKO-XiMiUHE SBHUIIE; TKICHY PEaKIIito
Ha XJIOPHUI-10HW; BUSBIICHHS B PO3YHHI
TiIpOKCHII-10HIB Ta WOHIB ['igporeny;
cKnadac  PiBHSHHSA — €JICKTPOIITUYHOL
oUcoriarmii  JyriB, KHCIOT, COJCH,
PIBHSHHS peakiliii oOMiHy B TIOBHiH Ta
CKOpOYeHiH HOHHIN (opmax; piBHIHHSA
AKICHHX peakUii Ha XJIOpUA-IOHH B
MOJIEKYJISIpHiH Ta HOHHIN dopMmaXx;
P036’°A3y€  SKCIICpUMEHTANIbHI  3a/1adi,
obuparoun H OOIPYHTOBYIOUM CIHOCIO
O3B’ sSI3aHHS .

obuucnwe wMacy, 00’eM, KUIBKICTh
PEUOBMHHM 3a PIBHSHHSIMH peakuiil 3
BHKOPHUCTAHHSAM PO3YHHIB 13 IIEBHOIO

3QJIEKHICTh BiJ PI3HUX YUHHUKIB.

Hacuueni 51 HEHACHUYEHI,
KOHIIEHTPOBaHi i po3BeneHi
po3unHH. TemyoBi sBHINA, IO
CYIPOBOKYIOTh PO3YNHEHHS

pedoBuH. PozumHeHHA 5K (i3HKO-
ximiuauii npouec. IloHsATTss mpo
KPHUCTAJIOTIIPaTH.

Enexrpomituana JIACOTTIaITisI.
Enextponith ¥  HEENEKTPOIITH.
Enexrpomituana JUCOITIaTIis
KHCJIOT, OCHOB, COJIEH Yy BOJHUX
pO34YMHAX. Crymisb
CJIEKTPOJII THIHOL nucorianii.

CwitbHI 1 c1a0Ki €IeKTPOITITH.
[TorsarTs mpo pH pozumny (6e3
MaTeMaTHYHHUX PO3paxyHKiB).
3naueHHs pH U1 XapaKkTepuCTHKH
KHCIIOTHOTO qn Jy>KHOT'O
cepenoBuma. Peakmii oOMiHy Mix
PO3YMHAMH €JIEKTPOJITIB, YMOBH iX
repeoiry. MonHo-MomeKyIsIpHi
PIBHSHHS XIMIYHHUX PEaKIil.
BusiBieHHS B pO3uMHI TiApOKCHI-
ioHiB Ta WoHiB I'imporeny. SIKicHi
peaktii Ha TesTKi HoHwM.
3acTocyBaHHS SKICHUX peakLiil.

1. TemmoBi  gBHMma  mifg — d9ac
pO3YMHEHHS (PO3YMHECHHS aMOHIH
HiTpaTy 1 O€3BOAHOrO KaJbIii
XJIOpUZY Y BOJI).

2. locmimpKeHHST pEUOBUH Ta iXHIX
BOJHUX PO3YMHIB Ha ENEKTPUUHY
MPOBIAHICTD (KpucTaTiuHuHA
HATpill XJOpHJ, JHUCTHIHOBaHA
BOJa, PO3YHMH HATPi XIIOpHUIY,
KPUCTANIYHUNA  ILYKOp, PO3YHMH
YKPY, XJIOPUIHA KUCIIOTA).

3. Peakmii  oOMiHy
€JIEKTPOTITaMU y
po3uuHax

JladopaTopHi gocaiau

1. Bussnenns #oHiB ['igporeny ta
TiAPOKCUA-10HIB Y PO3UHHAX.

2. YcTaHOBJICHHS IPUOJIM3HOTO
3HadeHHss pH Boaw, NyXHUX 1
KHCITUX PO3YHHIB (Hatpii
TiAPOKCUAY, XJIOPUIHOI KUCIIOTH)
3a JIOMOMOTOI0  YHIBEpPCAJIHHOTO
IHIUKATOpA.

3. Hocnmimkenns pH xapuoBoi i
KOCMETHYHOI IPOTYKIIii.

4, Peaxrii 0OMiHYy MIXK
€JIEKTPOTiTAMH y BOJTHUX
PO3YMHAX, IO CYNPOBOKYIOTHCS

MIK
BOJHUX




MacoBOIO YaCTKOIO PO3YMHEHOT
pEYOBHHH, 0OMparOYN i OOTPYHTOBYIOUH
Croci0 po3B’si3aHHS;

Xapaxkmepu3ye eNeKTPOJITH 3a CTyIICHEM
IHcoLiaril;

6U3HAYAE  XapaKTep CepeloBHINA 3a
3HaueHHsIM pH;

HpoGOOUmMb PEAKIlii MiX PO3IMHAMH
CIEKTPONITIB 3 ypaxyBaHHSIM YMOB iX
nepediry; sikicHi peakuii Ha xKapOoHAT-,
cynbdar- XJI0puI-10HH;

6UAGNAE Y PO3UMHI TIAPOKCHUI-IOHH 1
fionu ['izporeny;

eukopucmogye  3HaueHHs pH  mua
XapaKTEePUCTUKH KHCJIOTHOTO 49U
JTY>KHOTO CEPEeIOBHIIA.

inHicHMi KOMIIOHEHT

o0rpynmogye TiepedIr  peakIiiii  Mix
EJIEKTPOJIITAMH Yy BOJHHUX PO3YHHAX;
oyintoe BaxnuBictb pH po3umHIB 1Is
BU3HAYCHHS SIKOCTI Xap4oBOi,
KOCMETHYHOI MPOAYKIIil TOIIIO;
6UCTIOQTNIOE  CYOIHCEHHA TIPO 3HAUYCHHS
PO3UYMHIB Y IPUPOJIi Ta JKUTTI JIOAWHH;
Mpo  3aCTOCYBaHHS  3HAaHb  IIOJAO
BUSABIICHHS JEIKMX HOHIB;, TPO PpOIb
EKCIICPUMEHTY B HayIIi.

BUTAaHHSAM OCaTy.

5. Peaxrii 0OMiHYy MIXK
EJIICKTPOIIiTAMU y BOJIHUX
pO3UMHAX, IO CYMPOBOIKYIOTHCS
BHJIIJICHHSM Ta3y.

6. Peaxmii o0OMiHy MK
EJIEKTPOIIiTAMU y BOJIHUX
pO3UrHAaX, M0 CYNMPOBOIKYIOTHCS
YTBOPEHHSM BOJIH.

7. BusBneHHA XJIOPHI-IOHIB Y
PO3YHHI.

8. BussneHHs cynbdar-ioHIB y
pO34HHi.

9. BusBneHHs kapOOHAT-iOHIB Y
PO3YHHI.

IIpakTu4Hi podoTH

1. Peakuii iloHHOro OOMiHY MiX|
€JICKTPOJTIITaMHU y BOJHUX
pO3UMHAX.

2. Po3B’ s3yBaHHA
EKCIICPUMEHTAIBHUX 3a]1a4.
JlomannHiii ekcnepuMeHT

1. BuroroBieHHS  KOJOITHHX
po34nHiB (KeJie, KHCUTh TOIIIO).
HapuajbHi npoekTH

1. EnextponiTd B CydacHUX
aKyMYJISTOPAX.

2.  BupomryBaHHS ~ KpHCTaIiB




COJIEH.

3. BuroToBiieHHS PO3YMHIB IS
HaJaHHsI JOMEIUYHOI JOTIOMOTH.
4. Jocnimxenns pH rpyHTiB cBO€ET
MICIIEBOCTI.

5. HocmimkenHs BILTUBY
KHCJIOTHOCTI ¥ JTy’KHOCTi IPYHTiB
Ha PO3BHTOK POCIIHH.

6. Nocmimkenns pH arMocdepHux
OmajiiB Ta iXHBOTO BIUIMBY Ha
pi3HI MaTepiaau B JOBKiJLIL.

7.  JlocmimKEeHHS  TPUPOTHUX
00’€KTIB B SKOCTI KHUCIIOTHO-
OCHOBHHUX 1HAMKATOPIB.

8. Hocmimxenns pH cepemoBuima
MiHEepaJIbHUX BOJ YKpaiHH.

Hackpizui 3micmogi inii

T pomaosmcvka gionogioanvicnv

[TousATTS TIPO CycTen3ii, eMybCii, aepo307i.

Po3B’ s3yBaHHS pO3paXxyHKOBHX 3a/1a4 3a IE0 TEMOXO.
300poé’s i besnexa

Po3B’s3yBaHHS PO3paxyHKOBHX 3a/1a4 32 ITE0 TEMOTO.

[TonsaTTs TIpO Cycmensii, eMmymnbcii, aepo3oi. Komoinai Ta icTHHHI pO3YHHH.

Besneune moBomKeHHS 3 pEYOBUHAM.

EnexTpomiTi it HeeIeKTPOIIITH.

ITonsitTst mpo pH po3uuny.
Exonoeiuna besnexa i cmanuii po3eumorx

Po3B’ s3yBaHHS pO3paxyHKOBHX 3a/1a4 3a ITE0 TEMOLO.




ITonsitTst po pH po3uuny.
3acTocyBaHHS SAKICHUX pEaKIIiil.
Hionpuemnusicmo i ghinarcosa spamomuicne

Po3B’s13yBaHHs pO3paxyHKOBHX 337124 32 LI€I0 TEMOIO.

Po3unHHICTE peYOBHH.
Enexrtponity i HeeIEKTPOIITH.

TCHHOBiHBHHHLIHOCynpOBOHXQHOTBpOBqHHeHHﬂperBHH.

ITonsitTst po pH po3uuny.
3acTocyBaHHS SAKICHUX PEaKITiH.

Tema 2. XimiuHi peakuii

Y4yenn/yueHuus

3HaHHEBHIT KOMIIOHEHT

3Ha€ i po3ymie CyTh TIOHATH: XiMidHA
peaxilisi, CTyIiHb OKUCHECHHS, OKHCHUK,
BIJIHOBHHUK, TIPOIIECH OKHWCHCHHSA 1
BiIHOBJICHHS, TEIUIOBUI e(eKT peakiiii,
MIBUJIKICTh XIMIYHOT peaKilii;

HABOOUMb HNPUKIAOU OCHOBHUX TUIIB
XIMIYHUX  peakiii; BiTHOBHHUKIB 1
OKHCHHKIB.

HissnbHICHUH KOMIIOHEHT

6U3HAYAE CTYTICHI OKUCHEHHS CIICMCHTIB
Y CHOJTyKax 3a iXHIMHU (GOopMyJIaMH;
po3pizuae peaxirii CIIOJIy4YCHHS,
3aMileHHs, 00MiHY, pO3KJIaay; OKHCHO-
BIIHOBHI Ta peakIlii 0e3 3MiHU CTyTCHS
OKUCHEHHS, €K30- Ta CHIOTCPMIiuHi,
0o00OpOoTHI ¥  HEoOOpOTHI  peakilii;

Krnacudikaris XiMidHIX peaxiiii
3a KITBKICTIO 1 CKJIAJOM pEarcHTiB

Ta TIPOMYKTIB peakiii: peakmii
CHIOTYYCHHS, po3kiany,
3aMiIIeHHS, OOMIHY.

Cryniab OKHCHEHHSI.

BusHaueHHs CTymeHs OKUCHCHHS
€JIEMEHTA 33 XIMIYHOK (DOPMYIIOr0
cnonyku. CknamaHas — GopMmynn
CHONYKH 32 BiJJOMUMHU CTYIICHSIMU
OKUCHCHHS EJICMCHTIB.
OKHCHO-BITHOBHI peaxirii.
[poriecn OKWCHEHHS, BITHOBIICHHS,
OKUCHHKH, BiJTHOBHHUKH.
CknamaHHs piBHSHB
BITHOBHHX PEAKITiHA.
3HaueHHS  OKHCHO-BiJTHOBHUX
MPOIECiB Y  JKHUTTI  JIIOJUHH,

OKHCHO-

JeMoHcTpanii

4. Peakrii po3kiiagy, CIIOIyYeHHS,
3aMileHHs, OOMiHy, €K30- Ta
EHI0TEPMIYHI peakiii.

5. 3aneXHICTh MBUAKOCTI peaKIiit
MeTajiiB (IMHK, Mardif, 3aji30) 3
XJIOPUTHOIO KHCIIOTOO BiJl
aKTUBHOCTI METay.
JladopaTopHi gocaiau

10. BmmuB  koHmeHTpamii i
TEMIEpaTypu  Ha  MIBUAKICTh
peakmii MHWHKY 3 XJIOPUIHOIO
KHCJIOTOIO.

IIpakTH4Hi podoTn
3. BmiuB pi3HMX YHMHHHKIB Ha
MIBUIKICTD XIMIYHUX PEAKIIi.
HapuaabHi npoekTn
9. EnporepmiuHi

peakmii  Ha




OKHCHHUKH 1 BIJHOBHHKH, BAJIEHTHICTD 1
CTyTiHb OKHCHEHHS €JIEMEHTA;

cknadac  XimiuHi  QopMmynu OiHapHHX
CIONYK 32 CTYNCHSMH OKHCHEHHS
€JIEMEHTIB; PIBHIHHSA HAHTIPOCTIIINX
OKHCHO-BIJHOBHHX peakliii Ha OCHOBI
CJIEKTPOHHOr0 0OajaHcy, TEepPMOXiMiuHi

PIBHSHHS; PIBHSHHA OOOpPOTHHX 1
HEOOOPOTHHX peaKIliif;

Knacughikye  peakiii 32 pi3HHMH
O3HaKaMu;

Xapakmepu3ye  TIPOIIECH  OKUCHEHHSI,
BiJTHOBJICHHS, CIIOJyYCHHS, PO3KIAIYy,
3aMilleHHs, OOMiHy; BIUIMB PI3HUX
YUHHUKIB Ha IIBHAAKICTE XIMIYHHX
peakIiii; poidb  OKHUCHO-BIITHOBHUX

MPOIIECIB Y AOBKIJLII;

oompumyempcsa TPABUIT BUKOPUCTAHHS
MOOYTOBUX XiMiKaTiB.

inHicHIi KOMIIOHEHT

00rpynmogye TPOLECU OKUCHEHHS i
BiTHOBIIEHHSI 3 TIOTVIALY EJIEKTPOHHOI
OyZ0BU aTOMIB;

BUCIIOBTIIOE  CYOMCEHHA TIPO 3HAYCHHS
XIMIYHUX peakiid Ta 3HaHb NP0 HUX Yy
MIPUPOIi, IPOMHUCIOBOCTI, TOOYTI;

TIPUPOI ¥ TEXHIIII.
Ex3otepMiuHi # eHAOTEpMIiUHI
peakuii. TepmoxiMiuHe piBHSIHHS.
OO60poTHi 1 HEOOOPOTHI peaKLii.
IBuakicTe  XiIMIYHOI  peakiii,
3aJIeKHICTh MBUAKOCTI peakKilii Bij
Pi3HUX YNHHHKIB

CITYK01 JIFO ¥ HI.

10. Ex3orepmiuni
JKUTTENISUIBHOCTI
OpraHi3MiB.

peakmii B
KUBHUX

Hackpizni amicmosi ninii




I pomaosmcora 8ionosioanvHicme

3HaYCeHHS OKMCHO-BITHOBHUX MPOIICCIB Y KUTTI JIFOAWHA, TIPUPOII ¥ TEXHIITI.
300poe’s i besnexa. Exonoeciuna besnexa i cmanuti poseumox. Ilionpuemnusicms i hinarcosa spamomuicmo
3Ha4YeHHS! OKHCHO-BITHOBHUX MPOLECIB Y KUTTI JIOIAUHH, TPUPOJII i TEXHIL.

Ex30TepMiuHi Ta €HIOTEPMIUHI peakiii.

OO60poTHi 1 HEOOOPOTHI pPeaKLii.
IIBuaKiCTh XiMiYHOT peaKIlii.

Tema 3. I1o04aTKOBi MOHATTSI PO OPraHivHi CIOJIYKH

Yyenn/yueHus

3HaHHEBUIT KOMIIOHEHT

3Ha€ i po3ymie CyThb TOHSITH TOMOJIOT,
TOMOJIOTIS;, MO OPTraHiYHUX PEUOBHH
3a SKICHAM CKJIAJOM Ha BYTJEBOMHI,

OKCHI'CHOBMICHI Ta HITPOT€HOBMICHI
CTIONTYKH;

Hazueae eNIeMEHTH-OPTaHOT CHH,
HalBa)KNMBIIII ~ OpPraHiyHi  CIONYKH

(MetaH 1 mepmii gecsaTh HOro TOMOJIOTIB,
€TCH, €THH, METaHOJI. €TaHOJI, TIILEePOII,
€TaHOBa KHUCJIOTA, TIIOKO3a, Caxapo3a,

KpOXMaJib,  IIEJI0JIO3a, CTCapUHOBA,
Ma’abMITHHOBA, OJIETHOBA, aMIHOETaHOBA
KHUCJIOTH), OCHOBHI MPOAYKTH

MEePeroHKu HaQTH;

HABOOUMb NPUKIA0U TOMOJIOTIB METaHY;
HOPUPOJHAX 1 CHHTETUYHHX PEYOBHH,
CIUPTiB, KapOOHOBUX KHUCIIOT, >XKHPIB,
BYIJIEBOJIB;

Oco0OIMBOCTI OpPraHiYHUX CITOIYK
(MOpIBHAHO 3 HEOPraHIYHUMHU).
Enementu-opranoresu.

ByraeBoani

Mertan SIK MPEJCTAaBHUK
HACUYCHUX BYTJICBOJTHIB.
I'omomnoris. T'omosiorm MeTaHy
(mepri JIECSTH), ixHi
MOJIEKYJISIpH1 i CTPYKTYpHi
(hopMyIH Ta Ha3BH.
@iznynri  BuacTHBOCTI. Peakis

3aMilleHHS JUTSl METaHy.

Eten  (etunen) 1  eTuH
(auetunieH) K OpeICTaBHUKHU
HEHACHYEHUX BYTJICBOIHIB.

MonekynsipHi 1 CTPYKTYpHi
¢opmynu. Di3udHI BIACTHUBOCTI.
Peakriist npuenHanHs I €TeHY M
CTUHY (ranoreHyBaHHS,
ripyBaHHA).

Po3paxyHkoBi 3agaui

2. OO6uuciacHHS 00'eMHHX
BIOHOIIEHL Ta3iB 3a XIMIYHHMU
PIBHSHHSIMHU.

JemoncTparii

6. Mopeni MoJieKyJ BYIJIeBOAHIB (Y
ToMy gnciai 3D-ipoeKTyBaHHS).

7. Topinnasg mapadiny, BU3HAUYCHHS
Horo  sKiCHOTO  CKiagy  3a
MPOJYKTaMH 3TOPSHHSL.

8. OsmafiomJIeHHS 31 3pa3KaMu
BUPOOIB 13 mosnieTnsieny BusBienHs
BIIACTHBOCTEH NOJIETUIICHY:
BITHOIIIEHHS o HarpiBaHHS,
PO3YNHIB KHCIIOT, JTYTiB.

9. Jlis eTaHOBOI KHCJIOTH Ha
IHAMKATOPH.

10. B3aemozisi eTaHOBOI KHCIIOTH 3
MeTaJIaMH, JTyTaMHu.

JlabopaTopHi roctinn




ROACHIOE PEaKIlii TOPIHHSA OPTaHIYHUX
pPEYOBMH, 3aMilleHHS Ui METaHy,
MIPUETHAHHS JJI1 €TCHY W €TUHY; JCsKi
XIMIYHI BJACTHUBOCTI €TaHOBOI KHUCJIOTH;
CYTh MPOIIECY NMEePErOHKN HA(TH.
HissnbHICHUH KOMIIOHEHT

cK1adac MOJNEKYJSIpHI ¥ CTPYKTYpHIi
dbopMynmn MeTaHy Ta TEpIIUX AECATH
HOoro  romojioriB, €TeHy, eTHHY,
METaHOIY, CTaHOINY, TITNEepoy,
€TaHOBOI Ta aMIHOETAHOBOI KHCIIOT;
MOJICKYJIApHI  (OPMYJIM  TJIIOKO3H,
caxapo3W,  KpOXMaji,  IICIFOJIO3H;
PIBHSHHS peakuid TOpiHHSA (MeTaHy,
€TeHy W €THUHY, METAaHOJy, €TaHOJy),
3aMIMICHHS I METaHy (XJIOpyBaHHS),
MpPUETHAHHS Ul €TeHy ¥ CTHHY
(TamoreHyBaHHs, TiAPYBaHHS), €TAHOBOL
KHUCJIOTH (CJICKTPONITHYHA JTUCOIIiaIis,
B3aEMOJIisI 3  MeETallaMH, JIyTaMH,
COJISIMU); 3arajbHy cXemy
ToJTiMepH3aIlii eTeHy;

PO3PI3HAE 32 CKIIaJIOM METaH, €TCH, CTHH,
METaHOJI, €TaHOJ, TIIIEPOJ, ETAHOBY
KHUCJIOTY, BHIII KapOOHOBI KHCIIOTH,
TTIOKO3Y, Caxapo3y, KpOXMalb,
LEJTI0TI03Y, MUJIO, IPUPOIHI i
TiIpOTeHI30BaH1, TBAPWHHI W POCIWHHI,

T'opiHHS BYTJICBOJTHIB.

[TonsaTTss mTpO mWONIMEpH Ha
MpUKIaIi MOJICTUIICHY.
3acTocyBaHHS MOJiETHIICHY.

[MommpeHHs BYIIEBOMHIB Yy
npupoxai. [Ipuponnuii raz, Hadra,
KaM’siHe BYTUUIsl — TPUPOIHI
IKepena ByriieBoaHiB. [Ieperonka
Hadtu. ByrmeBongueBa cupoBHHA

i 0XOpOHa JTOBKIJLIIS.
3acTocyBaHHS BYTJICBOJTHIB.
OxcureHoBMicHi  opranivHi
PEeYOBHHMU.
[onstrs po CIHPTH,
KapOOHOBI KHCIIOTH, KUPH,
BYTJICBOJIH.

MeraHon, €TaHON, TIIepod:
MOJICKYJISIPHI i CTPYKTYpHI
dbopmymu, ¢i3udHI BIACTUBOCTI.
I'opinns eranomy. SkicHa peakuist
Ha TJIIEePOJL.

OtpyiiHicTh ~ METaHOIy |
eTaHoiy. 3ryOHa J1isl aJIKOTOJIIO Ha
OpraHi3M JIIOTUHH.

Eranoma (omrroBa) KucioTa, ii
MOJICKYJIIpHA 1  CTPYKTypHa
¢dbopmynu, (i3uvHI BIACTHUBOCTI.
XiMigHI BJIACTHBOCTI €TaHOBOI

11. Bzaemomis riimepony 3
kynpym(Il) rigpokcumom.
12. Bsaemogmis  rmoko3u 3

kynpyM(Il) rizpokcumom.
13. BigHOWmIEHHS KPOXMAIIO [0

BoAM  (PO3YMHHICTh, YTBOPCHHSA
KIIEHCTEpY).

14. B3aemoist KpoXMalIto 3 HoI0M.
IpaxTu4Hi podoTn

4. BnacTHBOCTI €TaHOBOi KHCJIOTH.
5. Bussienns OpraHigHUX

CIIOJIYK Y Xap4OBUX IPOIYKTaX.
Jomanmiii excniepumMeHT

2. [lopiBHAHHS MUHHOI 1ii MUia Ta
[PajbHOIO MOPOILKY BITYU3HSHOI'O
BHPOOHWKA.

3. BusBneHHs  Kpoxmamoo B
Xap4OBHX MPOIYKTaX.

HaguasbHi mpoexkTn

11. BuxopucranHi moJiMepiB:
€KOJIOT0-€KOHOMIYHUH aCIeKT.

12. ANBTEepHATHBHI  JDKepena
eHeprii.

13. Exkotpodomnoriss — Hayka mpo
€KOJIOTIYHO Oe3IeyHe XapIyBaHHS.
14. BuroTtoBneHHsI MHJIa 3 MHJIBHOI
OCHOBH.

15. JocmimkeHHs XIMIYHOTO




TBEP/Ii ¥ piJKi )KHUPH,

O1IKH, TIOJIIETHUIICH, TIPUPOIHI 1 IITYJHI
KUPH;

nopieHIOE: OpTaHiuHi ¥ HeopraHiuHi
PEYOBHHU, KPOXMAITh 1 IENTIOI03Y, CKIa]]

rOMOJIOTIB ~ METaHy, HacW4eHi U
HEHACHYEHI BYTJICBO/IHI;

Xapakmepuzye CKJIa, (hizuuHi
BJIACTUBOCTI METaHy 1 HOTro TOMOJIOTIB,
€TeHy, CeTHHYy, eTaHOJNy, TJIIEepoIy,
€TAaHOBOI KHCJIOTH, JXUPIB, TJIFOKO3H,
caxapo3d,  KpOXMaji,  IENI0JIO3H,

O1JIKiB, MTOJTICTUIICHY

6u3Hauae NOCITITHUM TIISTXOM TIIIEpOl,
€TaHOBY KHUCIIOTY, TIFOKO3Y, KPOXMallb;
po36’azye  PO3PaxyHKOBI  3ajavi  Ha
o0urcneHHs 00’ eMHUX BiHOIICHD Ta3iB
3a XIMIYHUMH PIBHAHHSIMH Ta IHIITAX
paHimie BUBYCHUX THUIIB Ha TMPUKIAII
OpraHiYHUX CHOIYK;

oompumyembca  TIpaBUI  OE3MIEYHOTO
MOBO/KEHHS 3 TOPIOYNMHU PEYOBUHAMH,
MoOYTOBUMH XiMiKaTaMu.

inHicHMA KOMIIOHEHT

ycei0ommoe  3HAYCHHS  BYIJICBOJHEBOI
CHPOBUHMA B CHEPIETHUIN; MPUPOTHUX 1
CUHTCTUYHHX  OpPTaHiYHUX  CIIONYK;
MOPATbHY Ta COINAJIbHY

KHUCJIOTH: CIEKTPOTITHIHA
TUCOTIaIis, Jis Ha I1HAWKATOPH,
B3a€EMOJIisI 3 METajaMH, JIyraMu,
COJSIMU. 3acTOCYBaHHSI €TaHOBOI
KHUCJIOTH. Bumi KapOOHOBI
KHUCJIOTH: CTeapuHOBA,
NMaJTbMITHHOBA, OJIeiHOBa. Mwuuo,
HOTro CKJIaz, MUIHA JIs.

Kupu. Cxnax xwupiB, (izudni
BJIACTUBOCTI. [pupoani i
TiaporeHI30BaHi KUPH.
Biomoriuna pois KHpiB.

Byrnesonu: TJII0KO03a,
caxapo3a, Kpoxmalb, LeJ0I03a.
Momnekynsapai dhopmynu, (izugami
BJIACTHUBOCTI, TTOIITUPEHHS 1
yTBOpeHHsI B mpupoxi. Kpoxmais
1 memojo3a —  TPHPOJHI
nomiMepn. SlkicHi peakmii Ha
TIIIOKO3Y i KpOXMaJIb.
3acTocyBaHHSI BYIJIEBOMIB, IXHS
OioJytorivyHa POJIh.

HiTporenoBmicHi
PeYOBMHH.

[loHATTS TPO aMIHOKHCIIOTH.
binku sk OioyoTidHI TOJIMEPH.
Henatypauiss 0inkiB. biomoriuna
pOJIb  aMIHOKHCJIOT 1 OUIKIB.

opraHivHi

CKIIamy iXKI.

16. XiMiuyHUH CcKJIam >KyBaJbHUX
TYMOK.

17. XimiuHu#i ckiaax  3aco0iB

JOTJISAY 3@ POTOBOO TOPOKHUHOIO.
18. Ipyre kuTTs nmamnepy.

19. Jxepena OpTaHi4HOTO
3a0pyIHEHHS TEpUTOpii TpomMaam
(Mikpopaliony).




BIIIIOBIAAJIGHICTE 33 HACIAKU BXXKHUBaHHS
aJIKOTOJBHMUX  HAIOIB, HEOOXIJHICTH
30epekeHHs] JOBKULIA Aisl MaiOyTHiX
IIOKOJIIHb;

00IpyHmMOBy€ POIIb OPTaHIYHUX CIIONYK Y
KUBIH PUPOLI;

ouintoe 3ry0OHY JiF0 aJIKOTONIO Ha
3JI0pPOB’S; BILINB MIPOTYKTIB
CHHTETUYHOI XiMii Ha HaBKOJHIIIHE
CEpe/IOBHINIE B pasi HENPaBUWILHOTO
BUKOPHUCTAHHS 1X;

BUCTIORTIOE CYOMCEHHA TONIO0 3HAYCHHS
OpPTraHiYHUX PEYOBHH Y CYCIUILHOMY
rocroAapcTBi, moOyTi, XapuyBaHHI,
OXOpOHI  37IOPOB’S  TOINO; 3aXHUCTY
MOBKUDIS  BIJ CTIMKMX  OpTaHiYHUX
3a0pyJHIOBAYIB.

3HavYCHHS MIPUPOTHUX i
CUHTETHYHHX OpTaHiuHUX
CIIOMYK.

3axucT MOBKUUIS BII CTIMKUX
OpraHiYHUX 3a0pyIHIOBAYIB.

I pomaosmcora sionosioanvHicme
3acTocyBaHHS OpraHiYHUX PEUOBHH.
OTpyiHIiCTh METAHOIY 1 €TaHOIY.

Hackpizni 3micmosi ninit

3axucT JOBKULIA BiJl CTIMKUX OpPTaHIYHUX 3a0pyIHIOBAIB.

300pos’s i besnexa

besneune IMMOBOJKCHHSA 3 pCHOBUHAMU.

3ryOHa il aTKOTOJTI0 Ha OpTraHi3M JIFOIUHH.

[IpupomHi # rimporeHi3oBaHi KUPH.
Muno, iioro MuiiHa gis.

Bionoriyna posb KUpiB, BYTI€BOIB, aMIHOKUCIIOT 1 OUIKIB.




Exonoeiuna besnexa i cmanuti po3eumox

[IpupoHi # CHHTETHYHI OpraHiYHI pCUOBHHH.
ByrieBoaneBa cupoBUHA i OXOpOHA TOBKIILIA.
3axucT AOBKULIA BiJl CTIHKUX OPraHiYHUX 3a0pyJHIOBAYiB.

Tionpuemnusicmy i Qhinancosa pamomHicnv
[MonsiTTs PO MONMIMEPH.
[lepepobka HadTH.
Mumwno, Horo CKIIa.

3acTocyBaHHS OpTraHIYHUX PEUYOBHH.

Tema 4. Poasb XiMii B :KUTTIi CycHiJibcTBA

Y4yenn/yueHuus

3HAHHEBMIT KOMIIOHEHT

Hazueae: IMEHAa BUJATHUX BITYMSHIHHUX
YUEHHUX-XIMiKiB; HaWBaKJIHMBIII XiMiuH1
BHpPOOHMIITBA B YKpaiHi;

HAGOOUMb NPUKIAOU: B3aEMO3B’ I3KIB
MIXK peYOBHUHAMY; 3aCTOCYBaHHS
XIMIYHHMX CHONYK y Pi3HHX ramy3six Ta 'y
MTOBCSIKIEHHOMY KHTTI.

HissnbHiCHUH KOMIIOHEHT
Xapaxkmepu3ye: 3HAYCHHS XiMil y JKUTTI
CYCIIJIbCTBA, 30€PEKCHHI JOBKULIS, IS
3JI0pPOB’ S JIIOJIEH.

inHicHMA KOMIIOHEHT

ycgioomnre 3HAYEHHS
TPOMAJITHCBKOT  TO3UIlll  BYEHOTO,
MPUYMHHO-HACIIIKOB1 3B’ SI3KH y
TIPUPOI 1 11 IUTICHICTB;

BararomaHiTHICTP pPEYOBHH Ta
XIMIYHUX peakIliii. B3aeMo3B’si3ku
MDK  peYOBHHAMH  Ta  IXHI
B3a€MOIICPETBOPECHHS.

Micme ximii cepem Hayk TMpo

npupoay, i1 3Ha4YeHHS IS
PO3YMiHHS  HAYKOBOI  KapTHHH
CBITY.

Ponp  xiMiuHOi HAyKW IS

3a0€3MEeUeHHs] CTaJIOr0 PO3BUTKY
JIOZCTBA.

XiMiuHa HayKa 1 BUPOOHHIITBO
B VYkpaiHi. BumatHi BiTYM3HAHI
BYCHI — TBOPII XIMIYHOI HAYKH.

Haeuanvni npoexmu
20. BumgaTtHi BITYN3HAHI XIMIKA K
y4€Hi i 0COOHUCTOCTI.
21. Exonoriyna cutyauis B MOl

MICIIEBOCTI: BiAYyBalo, AyMalo,
JIiFO.

22. AHKeTyBaHHS Y4HIB
HAaBYAJILHOTO  3aKiany  II0JIO0

iXHBOI ydYacTi y po3B’s3yBaHHI
€KOJIOTTYHUX npoOieM
MiCIIEBOCTI.

23. JocmimKkeHHsT JO0CTOBIPHOCTI
peKJIaMH 3 TTOTIISATY XiMii.




noeasicae aBTOPCHKE TPABO;
00rpyHmogye: Ppoilb XiMii y Ti3HaHHI
XIMIYHHX TPOIIECIB;

KpUMUYHO CHABUMbCA: 10  XIMIYHOL
iH(hopMaIIil 3 PI3HUX JKEPET;

ouinioe: BHECOK XIMIYHOI HayKu B
PO3BHUTOK BITUYM3HSHOTO
BUPOOHUIITBA; 3HAYECHHS XIMIYHHX
3HaHb SK  CKJaJHMKA  3arajabHol
KYJIBTYPH JTFOTHHH.

Hackpizui 3micmogi ninii

I pomaosmcora sionosioanvHicme

BuatHi BITIM3HSHI BYCHI — TBOPIT XIMITHOI HAYKYL

3HavyeHHs XiMil IUI1 po3yMiHHSI HAYKOBOI KApTHHU CBITY.
300poé’s i besnexa

bararomaHiTHICT peYOBMH Ta XIMIYHHX peakiiid. B3aeMo3B’s3kM MK  pedyoBHHAMH Ta  IXHI
B3a€MOIICPETBOPECHHS.
Exonoeiuna besnexa i cmanuii po3eumox

XiMis Ta eKoJoris.
Tionpuemnusicmy i Qhinancosa pamomHicno
XiMiyHa HayKa i BUpOOHUITBO B YKpaiHi.

OpienToBHi 00’exTH eKkcKkypciii. BomoouncnHa crantis. [limmpueMcTBa 3 BUPOOHUIITBA IIIACTMAC, ITyKPOBHHA 3aBOJ,
KOHJUTEPChKa, XJIi0OMeKapHs.



