3aTtBepmkeHo MiHICTEPCTBOM OCBITH 1 HAYKH Y KpaiHU
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XIMIA
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PiBenb cTanmapry

HaguanwsHa nporpama

JUIS 3aKJ1a/11B 3arajabHOl CEpEeaHbOI OCBITH

Yxnaoaui: /[yoosux O.A. (conosa pobouoi epynu), boorosa O.C., Boponenxo T.1., I'nazynoe M.M., Ieaxa T.C., Poeosicnixosa O.B.



IHOACHIOBAJIBHA 3AITMCKA

Ha cydacHoMy erami po3BUTKY CYyCIHIJIbCTBA BCE OUYEBHJHILUIMM CTA€ 3HAUEHHsS MPUPOJHUYUX HAyK Ul peasizalii KOHLEMNIII CTajaoro
po3BuTKy. He BUIaakoBo B Pi3HUX KpaiHax CBITY MHJIbHA yBara MPUAUISETHCS BJOCKOHAJIEHHIO CUCTEMH MPHPOJIHUYOI OCBITH, B TOMY YHCHI i
ximiuHoi. PedopmyBaHHS CHCTEeMH OCBITH MpH HBOMY Nepeadavae ii BiIKPUTICTH 1 BapiaTHBHICTh, Pi3HOMaHITTA (HOpM 1 METOJIB opraHi3armil
HaBYaJIbHOI AISITBHOCTI, TOOTO AMepeHiialito HaBuaHHs.

Ximis, Oynydn OPUPOJHUYUM NPEIMETOM, Ma€ BEJIMUYE3HUH MOTEHIIad HaBYaHHs 1 po3BUTKY. be3 3HaHHA 1 po3yMiHHS XiIMIYHOI (opMHU
pPyXy Martepii HEMOXJIMBO YSIBUTH COOl CydaCcHY HAayKOBY KapTHHY CBITYy. AJDKE CBIT, 1[0 HAC OTOYYy€e — IIe, TIEpII 3a BCE, CBIT PEYOBHH, SIKi €
OCHOBOIO JKHUBOI 1 HEKUBOI TPUPOIH.

HaBuanbHa nporpama 3 ximii mas 10-11 kaciB 3akiaaiB 3arajibHOI CepeqHbOI OCBITH po3pobiieHa Ha mijacrTaBi JlepKaBHOrO CTaHIAPTY
6a30B01 1 MOBHOI 3arajabHOI CEPeAHbOI OCBITH, 3aTBEPIKEHOT0 noctaHoBoro Kabinery MinicTpiB Ykpainu Big 23.11.2011 Ne 1392. Ilporpama
IpU3HaYeHa JUIsl HaBYaHHs XiMii Ha piBHI cTaHAapTy, TOOTO y Kiacax, Je XiMig He € Mpo(piIbHUM MpeaIMeToM. 3MiICT MporpaMu 0a3yeTbcs Ha
3HAHHAX 1 KOMIIETEHTHOCTSX, HA0YTUX YYHSIMH B OCHOBHIH IIIKOJIi, 1 € IPYTUM — BUIIIUM KOHIICHTPOM BHBUYCHHS XiMii.

VY mporieci HaBYaHHS TIpeIMETa MOKHA BHKOPHCTOBYBAaTH JOAATKOBI TOMWHHM HAaBYAJIbHOTO IUIaHY, IO TMpPHU3HAYECHI IUIi BUBUCHHS
CHEIKYpCiB, ()aKyJIbTATHUBIB 1 KypCiB 32 BHOOPOM, OPIEHTOBAHUX, 3aJICKHO BiJI PO UTI0 HAaBYaHHS, Ha TOCHJICHHS MIKIIPEAMETHUX 3B’ SI3KIB XiMii 3
IHIIMMU HayKaMH.

BuBuenHs Ximii y cTapiriii mIKOJI Ha PiBHI CTaHAApTy CIPsIMOBAaHE Ha Mopaaibine (GOpMyBaHHS Y BHUIIYCKHHMKIB HayKOBOTO CBITOTJISAY,
XIMI4HOT KyJIBTYPH SIK CKJIQJJHMKA 3arajbHOI KyJIbTYpH CY4aCHOI JIFOJMHY 1 PO3BUTKY IXHBOIO TBOPYOI'0 MOTEHILIATY 331 YCIIIIHOI colliai3alii B
Cy4aCHOMY CYCITUJIbCTBI.

BumyckHuKH CTapiioi mKoiau — 1e HiJiCHI 0cOOMCTOCTI, BCeOIYHO PO3BUHEHI, 371aTHI 10 KPUTUYHOT'O MHCJICHHS; TPOMAJISTHH 1 IATPIOTH 3
AKTUBHOIO YKUTTEBOIO TO3UITIETO, SIKi JIFOTh 3T1HO 3 MOPATbHO-CTUYHUMH MPUHIIUIIAMHE 1 TPUHAMAIOTh BiIOBIIAbHI PillIEeHHS; IHHOBATOPH, TOTOBI
3MIHIOBATH HABKOJIMILIHIHN CBIT, pO3BUBAaTH €KOHOMIKY, KOHKYPYBaTH Ha PUHKY Ipalli, BYUTUCS BIPOIOBXK KHUTTH.

MeTta HaByaHHS XiMii Ha pIBHI CTaHAApTy BIATOBIAa€ MeTI TOBHOI 3arajbHOI CEpeaHBOI OCBITHM 1 moJsArae y 3abe3nedyeHHi
3araJlIbHOOCBITHBO1 MIJTOTOBKH 3 MpeaMeTa, 10 mependadae yMiHHs TOSICHIOBAaTH XIMi4HI SBHINA, pOOWTH OOIPYHTOBaHI BHCHOBKH MPO HUX,
YCBIIOMJTIOBATH BIUTUB HAYKH 1 TEXHOJIOTIH Ha 3MiHYy MaTepialbHOTO, IHTEIEKTYaIbHOTO i KYJIIbTYPHOT'O CEPEIOBHUIIL.

Meta HaB4YaHHs XiMil Ha pIBHI CTaHIApPTy JOCSTAETbCA HA OCHOBI peanizamii 3aBJaHHS XIMIYHOT OCBITM — (pOpMYBaHHS 3aco0amu
HaBYaJIbHOI'O MpeAMEeTa KJAKYO0BHX i MpeAMeTHUX KOMIIETEeHTHOCTEH.

HaBuanHs xiMii y cTapimii mKoji CpsiMOBaHe Ha BUKOHAHHS TaKUX OCBITHIX, PO3BUBAIPHUX 1 BUXOBHUX 3aB/IaHb.

— MOTMOJIIOBATH 1 PO3LIMPIOBATH 3HAHHS MPO XIMIYHY CKJIaJ0BY NPUPOJHUYO-HAYKOBOI KapTUHH CBITY: HAMBaXKJIMBII XiMi4HI TMOHSTTS, 3aKOHH 1
3aKOHOMIPHOCTI, Teopii 1 mpouecH; Cy4acHy XiMiYHy HOMEHKJIaTypy PEUOBUH;



— PO3BHBATH YMIHHS CaMOCTIHO HaOyBaTH XiMIUHI 3HAHHS 3 PI3HUX IHPOPMALIMHUX JHKEPEII Ta Y X0/l €KCIIEPUMEHTATLHUX AOCIIKEHb 1
KPUTHYHO 1X OCMHUCIIIOBATH; 3aCTOCOBYBATH OTPUMAaH1 3HAHHS JJIsl TOSICHEHHS BIACTUBOCTEHM PEYOBHH 1 PI3HOMAHITHUX XIMIYHHUX SBHIL; O0€311€YHO

BUKOPHCTOBYBATH PEUOBHHHM 1 MaTEPiaj; OL[IHIOBATH POJIb XiMii Y PO3BUTKY CyYaCHHUX TEXHOJIOT1H Ta PO3B’s3aHHI INI00ATBHUX MPOOIIEM; TBOPUO

PO3B’A3yBaTH MPAKTUYHI 3aBJaHHS XIMIYHOTO XapaKTepy y MOBCAKICHHOMY JKUTTI, MOMEPEIKYBaTH SBHUINA, IO 3aBJAIOTh IMIKOAHM 370POB'IO

JIFOIMHH 1 JOBKULIIO;

— BHUXOBYBATH NEPEKOHAHICTh y MO3WTHBHIA pOJIi XiMii K HAayKu y 3a0e3IMeueHHi MpOorpecy CYCMUIbCTBA, YCBIIOMIICHHS HEOOX1IHOCTI
XIMIYHO TPAaMOTHOTI'O CTaBJICHHS /10 BJIACHOT'O 3/I0POB'S 1 TOBKULJISL.

Brecok ximii y popMyBaHHS KITFOYOBUX KOMIIETEHTHOCTEH YUHIB PO3ZKPUTO B TaOJHIIL.

KoMneTeHTHiCHUI MOTeHIIAJ HABYAJIBbHOIO NMpeAMeTa XiMis

KJIIO‘!OBE} IIpeameTHHI 3MiCT KJII0Y0BOI KOMIIETEHTHOCTI i HaBYAJIbHI pecypcH 11 il (popMyBaHHHA
KOMIIETEeHTHICTh
Cninkysanusn YMminusa:
0epIHCABHOI0 - BUKOPHCTOBYBaTH B MOBJIEHHI XIMIYHI T€PMiHU, MOHSTTS, CUMBOJIUA, CYYaCHY YKpPaiHChKY HAYKOBY TE€PMIHOJIOTIIO 1
(i pionoro y pazi HOMEHKJIATYpY;
8iominnocmi) - (hopmyrOBaTH BiATOBIIb HA TIOCTABJICHE 3aMIMTAHHS;
Moeamu - apryMEHTOBAHO ONHUCYBATHU XiJ 1 YMOBU MIPOBEACHHS XIMIYHOTO €KCIIEPUMEHTY;

- 00TOBOPIOBATH PE3yJIbTATH JOCIIHKEHHS 1 POOUTH BUCHOBKH;
- OpaTu y4acTh B 0OTOBOPEHHI MUTaHb XIMIYHOTO 3MICTY, YITKO, 3p03yM1JI0 BUCIIOBIIOBATH CBOIO JYMKY;
- CKJIaJIaTH YCHE 1 TMCbMOBE ITOBIIOMJICHHSI Ha XIMIYHY TeMY, BUTOJIOIIYBATH HOTO.
CraBiieHHs:
- IAaHYBaTH HAyKOBY YKPaiHCHKY MOBY;
- KPUTHUYHO CTAaBUTHUCH JI0 MOBIIOMJIEHb XIMIYHOTO 3MICTY B MEIIHHOMY TPOCTOPI;
- MIOMYJIIPU3YBATH XIMI4YHI 3HAHHS.
HaguanabHi pecypcu:
- MIJPYYHHUKH 1 TOCIOHUKH, HAYKOBO-TIOMYJISIpHA 1 XY/I0XKHS JIiITepaTypa, eJIeKTPOHHI OCBITHI peCypcH;
- HaBYaAJIbHI MPOEKTH Ta MPE3EHTYBAHHS iXHIX Pe3yabTaTiB.

Cninkyeanns

YMminua:




iHo3emHuMu
MOGAMU

- YUTATH i PO3YMITH 1HIIOMOBHI HaBYaJIbHI il HAYKOBO-TIOMYJISAPHI TEKCTU XIMIYHOTO 3MICTY;
- CTBOPIOBATH TEKCTH MOBIAOMIICHb 13 BUKOPUCTAHHSM 1HIIIOMOBHUX JKEPET,
- YUTATH 1HO3EMHOIO MOBOIO 1 IPaBUJILHO BUKOPUCTOBYBATH XIMIYHY HOMEHKIIATYPY;
- MOSICHIOBATH 1 BUKOPHUCTOBYBATH 1HIIOMOBHY XIMIUHY TE€PMiHOJIOTIIO.
CraBjieHHS:
- HIKaBUTHUCH 1 OLIHIOBATH 1HPOPMAIIiIO XIMIYHOTO 3MICTy i1HO3€MHOIO MOBOIO;
- PO3MOBIIATH Ha XIMiYHI TEMH 13 3aI[iKaBICHUMH HOCISIMU 1HO3EMHHUX MOB.
HaBuaabHi pecypcu:
- MeiiiHi 1 APyKOBaHI JKepesia IHO36MHOIO MOBOIO.

Mamemamuuna
Komnemenmmuicmap

YMminns:

- 34CTOCOBYBATH MaTeMaTU4YHI METOH JUIs PO3B‘A3yBaHHs XIMIYHUX 3aB/laHb;

- BUKOPHMCTOBYBATH JIOT'1YHE MMCIIEHHS, 30KpeMa, Ul pO3B’sI3yBaHHS PO3PAXYHKOBUX 1 €KCIIEPUMEHTAJbHUX 3a/ad,
MIPOCTOPOBY YSBY JJISl CKIIAJIaHHS CTPYKTYPHUX (HOpMyIT i Mozeneii pedoBHH;

- OyayBaTH 1 TNIyMauuTH rpadiku, CXeMH, AlarpaMu, CKJIaAaTi MOJAEII XIMIYHUX CIIOTYK 1 TPOLIECIB.
CraBiieHHA:

- YCBIJOMITIOBAaTH HEOOXIAHICTh MaTEMaTHYHUX 3HAHb JJIs PO3B’SI3YBaHHS HAYKOBHUX 1 TEXHOJIOTTYHHUX XIMIYHUX
poosIeM.
HaBuaabHi pecypcu:

- HaBYAJIbHI 3aB/IaHHS HA BUKOHAHHS 00YMCIIEHB 32 XIMIYHUMHU (POpPMYJIaMH 1 PIBHIHHIMHU PEaKIIiii;

- mpeAcTaBieHHA iHopMalii B 4yuCiIOBiM 4M rpadiuHii dopmax 3a pe3ylbTaTaMH XIMIYHOTO EKCIEPHUMEHTY Ta
BUKOHAHHS HaBYaJIbHUX MTPOEKTIB.

Ocnoeni
KomnemenmHuocmi y
npUpPOOHUUUX
Haykax i
mexHon02iax

YMminns:
- IOSICHIOBATH MPHUPO/IHI SBUINA, POLIECH B KUBHUX OpPraHi3Max i TEXHOJOTI4HI MPOIECH Ha OCHOBI XIMIYHHUX 3HAHb;
- (hopMyIIOBaTH, OOrOBOPIOBATH M PO3B’A3yBaTH MPOOJIEMH TPUPOJHIUO-HAYKOBOT'O XapaKTepy;
- MPOBOJIMTH JIOCIII/IM 3 PEUOBHHAMH 3 YPaxXyBaHHIM IXHIX (PI3MUHUX BIACTUBOCTEH;
- BUKOHYBAaTH €KCIIEPHUMEHTAIIbHI 3aBIAHHS 1 IPOEKTH, BAKOPHCTOBYIOYH 3HAHHS 3 1HIIUX NPUPOAHUYHX TTPEAMETIB;
- BUKOPHUCTOBYBATH 32 MPU3HAYECHHSIM CYYacHI MPUIaIH 1 MaTepiaiu;
- BU3HAYaTH MpoOJIeMH JOBKIJUISA, IPOIOHYBAaTH CIIOCOOU 1X BUPILLICHHS;
- TOCTI)KYBATH MPUPOIHI 00'€KTH.




CrasJieHHS:

- YCBIIOMIIIOBATH 3HA4YCHHsS MPUPOAHUYMX HAYK JJIsi Mi3HAHHA MaTepiallbHOTO CBITY; BHECOK BUIATHHUX YYCHHX Y
PO3BUTOK MPUPOTHUYUUX HAYK;

- OIIIHIOBATH 3HAYCHHS MPUPOJTHUUNX HAYK 1 TEXHOJIOTIH JIJIsl CTAJIOTO PO3BUTKY CYCTIBCTBA;

- BUCJIOBITIOBATH CY/KEHHS III00 IPUPOTHUX SBHIII 13 ITOTIISATY Cy4acHOI MPUPOJTHUIO-HAYKOBOI KAPTHUHH CBITY.
HaBuaabHi pecypcu:

- HaBYaJIbHE 00NIaHAHHS 1 MaTepialiv, 3aCO0M YHAOUHEHHS;

- MDKIIPEIMETHI KOHTEKCTHI 3aBJJaHHS;

- iHpopMaIIiifHI ¥ aHAIITHYHI MaTepiaau 3 MpoOJeM CTaHy JOBKULISA, OIIAIHOTO BUKOPUCTAHHS MPUPOIHUX PECYpPCIB 1
CUHTETUYHUX MaTepialis;

- iHopMaIliifHi MaTepiany Ipo CydacHi JOCATHEHHS HAYKH 1 TEXHIKH;

- HaTeHTHI 0a3M JaHUX PO BUHAXOH.

Inghopmauiitno-

uugposa
KOoMHnemeHmHicmo

YMminns:
- BUKOPUCTOBYBATH Cy4YacHi MPHUCTPOT I MOIIYKY XiMiuHOI iHpopMartii, ii 00pobneHHs, 30epeskeHHs 1 epeJaBaHHs;
- CTBOPIOBATH iH(pOpMaIliiiHi MPOAYKTH XIMIYHOTO 3MICTY.
CraBjieHHA:
- KPUTUYHO CIIBCTABJISITH 1 OI[IHIOBATH XIMIUHY 1HQOPMAIIIO 3 pi3HUX 1HPOPMAIIIHUX pecypcCiB;
- TOTPUMYBATHUCh ABTOPCHKOI'0 IIPaBa, €TUYHUX IMPUHLUIIIB OBOKEHHS 3 1HPOPMALIETO;
- YCBIIOMJTIOBATH HEOOX1THICTh €KOJIOTTYHIX METO/IB Ta 3aC00iB yTHIiIi3amii 1 poBUX MPUCTPOIB.
HaBuauabHi pecypcu:
- €JIEKTPOHHI OCBITHI pecypcH (06a3u JaHUX MMPO PEUYOBUHU Ta IXHI XapaKTEPUCTUKH );
- BIpTyasbH1 XiMI4H1 1abopaTopii.

Yminna euumuca
6NPO00BIHC IHCUMM A

YMminns:
- OPraHi30BYBAaTH CAMOOCBITY 3 XiMii: BU3HaUaTH METY, JIaHyBaTH, J0OMpaTH HEOOX1HI 3ac00u;
- CIIOCTEpiraTH 3a XIMIYHUMHU NIEPETBOPEHHSAMH B 00’ €KTax Ta MPOBOJUTH XIMIYHUN €KCIIEPUMEHT;
- BUKOHYBAaTH HaBYaJIbHI MPOEKTH XIMIYHOTO i €KOJIOTIYHOIO 3MICTY.
CraBjieHHs:
- IKaBUTHCS MOISIMU B XIMIYHIHM HayYI[l Ta TEXHOJIOT1], HOBUMU PEYOBHHAMH 1 MaTepiajlaMu, 3aCTOCYBaHHSM IX;
- IParHyTH CaMOBJIOCKOHAJICHHS;




- OCMHCITIOBATH PE3YJIbTATH CAMOCTIHHOTO BUBYCHHS XiMii;

- PO3YMITH MIEPCTIEKTUBY BIACHOTO PO3BUTKY YIPOJOBIK KUTTS, TIOB'A3aHOTO 13 XIMIYHUMH 3HAHHSIMHU.
HaguanabHi pecypcu:

- MeIiiHI JpKepena, TMIaKTUYHI 3aco0r HaBYaHHS.

Iniyiamuenicmo i
nionpuemaugicmo

YMminusa:

- BUPOOJISITH BJIACHI IIIHHOCTI, CTABUTH 111, ISATH 3811 TOCATHEHHS 1X, CIIUPAIOYMCh HA XIMIYHI 3HAHHS,

- 3aJTy4aTH TTApTHEPIB /10 BUKOHAHHSI CTUIBHUX MPOEKTIB 3 XIMii;

- BHABISATH 3JIaTHICTH J0 pPoOOTH B KOMaHIi, OyTH iHINiaTHBHUM/iHIIIaTUBHOIO, TE€HEpyBaTH iaei, OparTu
BIJIMOBIAAIBHICTh 32 MPUNHATTS PIlIeHb, BECTU MIialioT 3a/JIs1 TOCSTHEHHS CIUIBHOT METH ITiJl YaC BUKOHAHHS XIMIYHOTO
EKCIEPUMEHTY 1 HaBYaJIbHUX ITPOEKTIB.

CrasJieHHS:

- BIpUTH B ceb€, Y MOKJIMBOCTI KOMaH/I! 1 BJIACHI;

- BUBa)KE€HO CTaBUTHUCA 710 BUOOPY MallOyTHHOTO HaNpsSMYy HaBUaHHS, TIOB’A3aHOTO 3 XIMIEIO;

- OyTH TOTOBHMH J0 3MiH Ta iIHHOBAIi}.

HaguaabHi pecypcu:

- JiTepaTypa Npo YCHIITHUX BUHAXITHUKIB 1 MANPUEMIIIB;

- 3yCTpivl 3 YCHIITHUMU JTFOJbMU;

- O13HEC-TPEHIHT M, eKCKYPCii Ha Cy4acHI MiANPUEMCTBA.

Couianvna ma
2pOMaoAnCHKA
KomnemeHmHuocmi

YMiHHA:

- PO3yMITH 1 BUKOHYBAaTH BCTAHOBJICHI JIEPKABOIO 3aKOHU 1 TIPaBUIIa MO0 30€peKEHHS JOBKUILIS;

- CHIBOpPALIOBAaTH 3 I1HIIMMU HAJl peani3ali€l0 COLIaJbHO 3HAUYLIUMX MPOEKTIB, M0 NependadyaroTb BUKOPUCTAHHS
XIMIYHUX 3HAHb;

- MIPALIOBATH B TPYIIl 3alliKaBICHUX JIFOJCH, CHIBOPALIOBATH 3 1HIIUMH IPyHaMH, 3a1y4aTH IIUPLIY TPOMAJICHKICTh 10
PO3B’sI3yBaHHS MPoOIIeM 30epesKeHHS TOBKIILIS.
CrasiieHHs:

- BUSBJIATH NATPIOTHYHI MOYYTTS 10 YKpaiHu, JIF0OOB 10 Masoi 0aTbKIBIIMHY;

- TOTPUMYBATHCh 3araJlbHOBH3HAHUX MOPAJIbHUX MPHHLUIIB 1 IHHOCTEH 1 OYTH rOTOBUMH BiJICTOIOBATH IIi IPUHIUIIH i

LIHHOCTI;
- BUSIBIIATH 3al1IKaBJICHICTh Y IEMOKPATUYHOMY OOJIAIITYBaHHI OTOYCHHSI i €KOJIOTTYHOMY O0JaIITyBaHH1 TOBKILJIS;




- OLIIHIOBATH HEOOXIAHICTh CTAJIOT0 PO3BUTKY 5K MPIOPUTETY MI>KHAPOIHOTO CITIBPOOITHHUIITBA;
- IIAaHyBaTH PO3MAITTSI TYMOK 1 MOTJISI/IB;
- iHYBAaTH ¥ IIaHyBaTH BHECOK BUJATHUX YKPAiHIIIB, 30KpeMa BUCHUX-XIMIKIB.
HaBuaabHi pecypcu:
- HaBYaJIbHI 1 COIllaJIbHI TPOEKTH, TPEHIHTH.

Oobiznanicmos ma
CaAMOBUPAICEHHA Y

cehepi Kynomypu

YMminnn:
- BUKOPUCTOBYBATH CYJacHI XIMI4H1 3aCO0M 1 MaTepiayiv JyIsl BTIJICHHS XYAO0XKHIX 171eH 1 BUSBIICHHSI BIIACHOI TBOPYOCTI;
- IIOSICHIOBATH B3a€MO3B’ SI30K MUCTEIITBA 1 XiMil.
CrasJieHHS:
- {IHYBaTH BITUYM3HAHY 1 CBITOBY KYJIbTYpHY CHAJLINHY, 10 SKOI HaJeKaTh HayKa 1 MUCTELITBO.
HaBuaabHi pecypcu:
- TBOpY 00pPa30TBOPYOT0 MHUCTEITBA, MY3UYHI i JIITEpaTypHI TBOPH SIK LTIOCTpAIlii 0 BUBYCHHS XIMIYHHUX SIBHIIL;
- KOHTEKCTHI 3aBJIaHHS;
- CHHXPOHICTHYHA TaOIHIIS.

Exonociuna
2pamomuicmeo i
300poee xcumms

YMinns:
- YCBIIOMJTIOBATH MPHUYUHHO-HACIIIKOBI 3B’ SI3KH Y IPHUPOJII 1 11 HiTICHICTS;
- BUKOPUCTOBYBATH XIMI4HI 3HAHHS JUIsl TIOSICHEHHST KOPUCTI 1 IKOIM 3[00YTKIB XiMii 1 XIMIYHOT TEXHOJIOT11 JIsI JIFOJUHI
1 TOBKIJLJIS,;
- 00JTAIITOBYBATH BJIACHE XKHUTTEBE CEPEIOBHINE O€3 MKOIU I ce0e, ITHIIMX JFOIeH 1 JOBKIJIIS;
- TOTPUMYBATHUCA 3I0POBOTO CIIOCOOY KUTTS;
- 6e31eyHO MOBOJUTHUCH 13 XIMIYHUMU CIOJIYKAMHM 1 MaTepiajlaMu B OOYTI;
- Opatu ydacTh y peamizallii MpoeKTiB, CIPIMOBAHUX HA MOJIMIICHHS CTaHYy AOBKIISA 3aBASKU JOCSTHEHHAM XiMIYHOI
HAYKH;
- TOTPUMYBATUCA MIPABIII €KOJIOT1YHO BUBAKEHOI MTOBEAIHKHU B JIOBKIJLII.
CrasJieHHS:
- MIATPUMYBATH ¥ yTUIIOBaTH Ha MPAKTHIIl KOHIIETILIIO CTAJIOr0 PO3BUTKY CYCIUIbCTBA;
- PO3YMITH BaXKJTUBICTh TAPMOHIWHOT B3a€EMOII1 JTFOIMHU 1 TPUPOIH;
- BIJIMOBIJAJIBHO ¥ OIIaTHO CTABUTHUCS A0 BUKOPHUCTAHHS IPUPOIHUX PECYPCIB K HKepenna 310poB’s 1 1o0poOyTy
Ta Oe3IeKH JIOAUHH 1 CIIJIBHOTH;




- OLIIHIOBATHU €KOJIOT14HI PU3HMKH 1 OYTH TOTOBUM JI0 PO3B‘s3yBaHHS MPo0IeM JOBKULIS, BUKOPUCTOBYIOUN 3HAHHS
3 XiMmii.
HaguanabHi pecypcu:
- HaBYAJIbHI MPOEKTH;
- AKICHI ¥ KUTBKICHI 33724l €KOJIOTTYHOTO 3MICTY.

[IpenmeTHa XiMiuHAa KOMIIETEHTHICTh YUHIB € CKJIQJHUKOM KJIIOUOBOT KOMIIETEHTHOCTI Y MPUPOTHUYMX HAayKaxX 1 TEXHOJOTIAX. BomominHs
XIMIYHOIO KOMIETEHTHICTIO Ha PIBHI CTaHAAPTy O3HAYa€ 3[aTHICTh YYHIB MUCIUTH 1 JIATH 3 MO3UIIA CBITOTJSAHUX OPIEHTAINA 1 MIHHICHUX
YCTaHOBOK, C)OPMOBAHUX Yy MPOIIECI HABYAHHS XiMil.

[IpenMeTHa KOMIIETEHTHICTh O3HAYCHA TAKUMHU KOMIIOHEHTAMH: 3HAHHEBUM (II3HABAJILHUM), HISUTbHICHUM (TOBEIIHKOBUM) 1 IIIHHICHHM
(MoTHBaLIHHUM). 3MICTOBE HAIIOBHEHHSI LIMX KOMIIOHEHTIB PO3KPUTO B pyOpHLi mporpamu «OUiKyBaHi pe3yabTaTd HABUYaAHHS.

[lepemik o4ikyBaHMX pe3yJbTaTiB HaBYAHHS — OPIEHTUP BUWTENS HA JOCSITHEHHS METH OCBITHBOTO IPOIIECY HA BIJMOBIIHOMY 3MICTi
3a3HAYEHUX TEM MpOrpamu, 110 MOJETIIUTh IUIAHYBaHHS I[JIEH 1 3aBJaHb YpOKIB, JacTb 3MOTYy BHUPOOMTH aJeKBaTHI METOAMYHI MIAXOAU 10
MIPOBE/ICHHS HABYAIBHUX 3aHATh, TOTOYHOTO i TEMAaTUYHOTO OIIHIOBAHHSI.

OTxe, OCHOBHUM 3aBJaHHSIM KOXKHOTO YPOKY Ma€ CTaTH JOCSATHEHHS IEBHOTO Pe3yJlbTaTy HaBYaHHSA, TOOTO HAOYTTs, (OPMYBaHHS UM
PO3BUTOK YYHEM BHU3HAUEHUX HABYAIHHOIO MPOTPAMOIO0 YMiHb, HABUYOK, CTaBJICHb, LIIHHOCTEH, 3a3HAYCHHX Y JiBii 4acTWHI TaOmuIl. A BiaTak
MaroTh 3MIHUTHCS MiJIXOJU J0 KOHCTPYIOBAaHHS 1 MPOBENEHHS HaBYAJIBHUX 3aHATh. Bix TpaHcnslii roTOBUX 3HaHb YYMTENIb Ma€ MEPEeHTH N0
METOJIMK, K1 JI03BOJISIIOTH YYHSIM CaMOCTIHHO J100yBaTH 3HAHHS y XOJIl HaBUaJIbHOI JISUIBHOCTI; (POpMYBaTH YMIHHS iX 3aCTOCOBYBATH y PI3HHUX
CHUTYallisX, TeHepyBaTH 1 MPOAYKYBATH i7iei a00 HOBI 3HAHHS; BHCIOBIIOBATH BIACHY TOUKY 30pY III0JI0 MIEBHUX MPOIIECIB UM SBHII TOIIIO.

KomnereHTHICHUH MiXiJ y HABYaHHI, Ha BIAMIHY BiJl IPeIMETHO 30pi€HTOBAHOTO, Iiepeadadae iHTErpaLito pecypciB 3MICTy Kypey Ximii Ta
IHIMUX TPEIMETIB Ha OCHOBI MPOBITHUX COIATbHO W OCOOMCTICHO 3HAYYIIMX iJIeH, IO BTUTIOIOTHCS B Cy4YacHIM OCBITI: YMIHHS BYHTHCH,
€KOJIOT1YHA TPaMOTHICTD 1 3[I0POBHH CTOCIO KHUTTS, COLlIAJIbHA Ta TPOMAJTHChKA BiIMOBIIAIBHICTb, 1HIMIATUBHICTH 1 T ATPUEMIIUBICTD.

Hns peanizamii nux i1l BUOKPEMIJICHO TaKl HACKPi3Hi 3micmoei ninii: «Exonociuna besneka i cmanuti po3sumoky, «l pomaoancoka
8ionogioanvuicmoy, «300poe's i besnekay, «llionpuemaugicms i hinanco8a epamomHicms.

Hackpi3Hi 3MicTOBI JiHIi MOCHIIJOBHO PO3KPUBAIOTHCA Yy IMpOIECi HaBYAHHSA W BUXOBAaHHS YYHIB, € CHUIBHUMH JJISi BCIX HPEIMETIB i
KOPEJIOITHCS 3 KIIFOUOBUMHU KOMITETEHTHOCTSIMHU.

3microBa niHis «Ekonoziuna 6e3neka i cmanuii po3eéumok» peanizyeTbcsl Ha 3pazkax, 110 Jal0Th 3MOTY YYHEBI YCBIJOMUTH IPHYUHHO-
HACJIIIKOBI 3B’SI3KM y TPUPO/IL 1 11 LUIICHICTh; BaXKJIUBICTh CTAJIOr0 (KEPOBAHOI0) PO3BUTKY KpaiHU AJi1 MalOyTHIX MOKOJiHb. Taki 3pa3ku Hajae
MaTepiali mpo OJepXKaHHS i 3aCTOCYBaHHS PEYOBUH, 30epeKeHHS MPUPOIHUX PECYPCiB — BOJIU M MOBITPS, pallioHATIbHE i Olla/lHe BUKOPUCTAHHS
MPUPOIHUX BYTTIEBOJHIB, KOJOOOIT XIMIYHUX €JIEMEHTIB 1 pE4OBHH TOLIO.



PesynpTaTom peanizarttii 1i€i 3MicTOBOI JIiHIT € HE JUIe 00I3HAHICTh YUYHS 13 €KOJIOTIYHUMH MpoOIeMaMH, OB’ I3aHUMH 13 JTOTPUMAHHSAM
YHCTOTH HABKOJHITHHOTO CEPEIOBHINA, MPOIECAMU TOPIHHS 1 JWXaHHS, KHCIOTHUMHU JIOIIAMH, CTIHKIMH OpPTaHIYHUMHU 3a0pymHIOBadaMH, a i
YCBIIOMJICHHSI MOXJIMBOCTI PO3B’SI3yBaHHSA LUX MpoOsieM 3acobamu XiMii. YUeHb LiHYe MPUPOIHI PECypCH, BiJ SKUX 3aJICKUTh HOTO 340pOB’,
n00po0yT, CTamuii PO3BUTOK KpaiHM; YCBIJOMITIOE HEOOXIHICTh 30€peKeHHSI YUCTOTH JOBKULIS; O€pe yuacTh y BIAMOBITHUX 3aX0/aX; €KOJOTI4HO
BHUBa)KEHO MOBOJIUTHCS Y JOBKIJLII.

CTaHOBIICHHIO YUYHIB SIK CBIJIOMUX TPOMaJIsiH, TATPIOTIB YKpaiHH, WICHIB COIIyMY, MICIIEBOI TPOMa/IH, MKITFHOTO KOJIEKTUBY MA€ CIIPUATH
peamizaiis 3micToBoi MiHIT «I pomaoanceka éionosioansnicmey. Ha ypokax XiMmii yaHi 03HAHOMITIOIOTHCS 31 37100yTKaMU BITYM3HSIHUX YYCHUX Ta
iXHBOIO T'POMAASHCHKOIO TO3UILIEI0, OLIHIOITH PO3BUTOK BITUU3HSIHOIO BUPOOHMIITBA HAa OCHOBI JOCSTHEHb XIMIYHOI HAayKH, HaBUAIOTHCA
MPaLOBaTH B KOMAaH[i, BIJINOBIIaIbHO CTAaBUTUCH JI0 3aBJlaHb, BU3HAUEHUX KOJIEKTUBOM, Ta PETEIbHO BUKOHYBAaTH CBOIO YAaCTHHY POOOTH. Y
M03aypOYHUIl yac 10ar0Th PO YUCTOTY HABKOJHMIIHBOTO CEPEIOBHINA CBOTO PEriOHY, O€pyTh MOCWIBbHY Y4acTh y peaji3alii coliaJbHO 3HAUYIUX
HaBUYAJLHUX TPOEKTIB. Pe3ympraramu, 10 3acBiIUyOTh MPOAYKTHBHICTH peajizamii Ii€i JiHii, € YCBIIOMJIEHHS Y4YHSMH BiIIOBIJATBHOCTI 3a
pe3yiIbTaTH HaBUAHHS, SKi MOXYTh Y MaiOyTHROMY BIUTMHYTH Ha PO3BHTOK KpaiHW; CyMJTIHHE BHKOHAHHS 3aB/JaHb y KOMaHJi; palioHaJbHE
BUKOPUCTAHHS PEYOBHH; Y9aCTh Y 3aXHCTI JOBKIJUIA 1 30epeskeHH] HOTOo 1 cebe Ta MailOyTHIX MOKOJIiHb.

3micToBa JiHIsA «300po6’sa i Heznexka) TOPKAETbCS BCiX 0€3 BUHATKY TE€M MPOTpPaMu 3 XiMii, OCKUIBKM BUKOPUCTaHHS 3100YTKIB XiMil
YIPOJIOBXK YChOTO KHUTTS JIFOJMHU TICHO IMOB’SI3aHO 31 3/I0POB’SIM 1 KuTTe3a0e3nedeHHs M. [locaimoBHUI PO3BUTOK 1€l 3MICTOBOI JiHIT y 3MICTI
KypCy JIa€ y4HSIM 3MOTY YCBIJIOMHUTH, 3 OJJHOTO OOKY, 3HAYEHHsI XiMil /Uil OXOPOHH 370POB A, a 3 IHIIOT0 — MOKJIMBY IIKOAY MPOAYKTIB Cy4acHOI
XIMi9HOT TEXHOJIOTI] Y pa3i HEHaJIE)KHOTO BUKOPUCTAHHS iX.

VY pesynbraTi peamizamii 1i€l 3MICTOBOI JiHIT y4eHb JOTPUMYETHCS MPABMII OE3MEYHOTO MOBOHKEHHS 3 PEUYOBMHAMH 1 MaTepiajaMu y
nabopatopii, moOyTi ¥ JOBKULII; YCBIIOMIIIOE 3aJI€KHICTh 30POB’S BiJl YACTOTH BOJAM, TMOBITPSA, CKJIAy XapyOBHUX INPOIYKTIB; JOTPUMYETHCS
3JI0POBOTO CTIOCOOY KUTTSL.

3wmicroBa niHis «Ilionpuemnusicme i ghinancosa zpamomuicmsp) HAIUIIOE YIHIB HA MOO1TI3allii0 3HAaHb, TPAKTUYHOTO JOCBIAY 1 IIHHICHUX
YCTAaHOBOK y CHUTYallisiX BHOOPY 1 MPUMHSATTS pIlIeHb. Y HaBYaHHI XiMil Taki CHUTYyallli CTBOPIOIOTBHCS IIiJi Yac TUIAHYBAaHHS CaMOOCBITHBOL
HaBYaJbHOI [ISIBHOCTI, TPYHOBOI HABYAIbHOI, EKCIIEPHUMEHTAIbHOI pOOOTH, BUKOHAHHS HABYAJbHUX IPOEKTIB Ta IX TNPE3EHTYBaHHS,
PO3B’sI3yBaHHS PO3PaXyHKOBHUX 1 KOHTEKCTHUX 3a/1a4, BUPOOJICHHSI BIIACHOT MOJIEJTi TOBEAIHKH Y JTOBKIJIII.

Po3kputTs 3MicTOBOI JiHIT MOTpedye MO3UTUBHUX MPHUKIAIIB 13 ICTOPIi XiMii, JisUIBHOCTI BUEHUX 1 MIANPHUEMIIB Yy Taiy3i XiMii, eKoJIorii,
(hapMakoJIorii, 10 3aCBIIYYIOTh MOKIIUBICTh PO3B’SI3YBaHHS HE JIUIIEC TEOPETUIHHX, a i IPAKTUIHUX MPoOIIeM XiMii 1 XIMIYHOTO BUPOOHHMIITBA.

VY pesynbrati peanizamii i€l 3MICTOBOI JIIHII y4€Hb YCBIJJOMIIIOE BaXJIMBICTb BHUBYEHHS XiMIi; OILIIHIOE YCIMIXH, JOCSTHYTI Cy4acHHUM
CYCILJTBCTBOM Y XIMIUHIHM HayIli, po3po0JieHH] CITOCOOIB 0/IepKaHHS, IEPEPOOKH 1 3aCTOCYBAHHS PEUOBUH SIK TaKi, IO 3aJIeXkKaTh BiJl 3HaHb, YMiHb,
1HIIIATUBY 1 TIAMPUEMIIUBOCTI OKPEMHUX OCOOMCTOCTEH 1 TPYI OJJHOIYMIIIB; IEPEHOCUTH 11€ CTABJICHHS Ha Pi3HI BUAM CBOET HABYAJIBHOI AiSUTBHOCTI,
MOBOJIKEHHSI Y IOBKIJLJII; CBIJOMO O0Mpae HAMpsIM HAaBYaHHSI Y CTAPIIii [IKOJI1, BUXOISYH 3 BIACHUX MOXIJIUBOCTEH.
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Peaizaris 3MicTOBUX JIiHIA HE nepeadadae Oyab-SIKOro po3IMIMPEHHS Y MOTJIMOJICHHS HaBYAJIbHOTO MaTepiaty, aje nmotpedye MmocuiaeHHs
yBaru J10 NeBHUX Horo acnekTiB. [IpoBiaHi 14€1, Ha SKUX I'PYHTYIOTbCS HACKpi3HI 3MICTOBI JIiHI{, BTUTIOIOTHCS B HABUYAHHI XIMil SIK Y TEOPETUYHOMY
3MICTI KypCy, TaK 1 B €KCIEPUMEHTAJIbHIM AiSUIBHOCTI Y4YHIB, IMiJl Yac pO3B’SI3yBaHHS 3a/a4 1 3aBJaHb 13 PeaJbHUMHU JTAHUMHU (BUPOOHHYOTO i
MoOyTOBOT0 XapaKTepy); BAKOHAHHS MIKIIPEIMETHUX HAaBYAIBHHUX MPOEKTIB, POOOTH 3 PI3HUMH JpKepenamMu iH(opMallii; B mo3aypoyHHUid 4ac BOHH
peastizyroTbes i yac TEMaTUYHUX THKHIB, y4acTi B PET1OHAJIbHUX, BCEYKPATHCHKHUX 1 MIDKHAPOJHUX KOHKYpcax (y TOMY YHCII JUCTAHIIMHUX).

VYV HaBuanbpHINA Mporpami 3 Ximii HACKpi3HI 3MICTOBI JIiHII BUHECEHO B OKpeMy pyOpuKy. Y HIH 3a3Ha4€HO MHUTAaHHS, IO JAIOTh 3MOTY
BIJITOBIAHO CIPSIMYBATH 3MICT KOKHOT TEMH.

[Iporpama crapiioi mKoOJIM peajizye 3MICTOBI JIHIT XIMIYHOTO KOMIIOHEHTa OCBITHBOI ramy3i «IIpupo/103HaBCTBO»: PEUOBMHH Ta iXHI
NIEPETBOPEHHS, XIMI4UHI 3aKOHU 1 METOJU JOCIIJKCHHS, HABUYKH O€3MeYHOI0 MOBO/KEHHS 3 PEUOBHHAMU, CTABJICHHS J0 €KOJIOTTYHUX MpoOIeM i
PO3YMiHHS XIMIYHOT KapTUHU CBITY, BMIHHS OLIIHIOBATH POJIb XiMil y BUPOOHHIITBI Ta KUTTI JroAMHHU. CrcTeMa XIMIYHMX 3HaHb BU3HAYEHA 171€€10
MPUYMHHO-HACTIIKOBUX 3B'3KIB MIKPO- 1 MakKpOCBITY PEUYOBHH, B3a€MOINEPETBOPEHb MPOCTUX 1 CKIAJAHMX PEYOBUH 1 TEHETUYHUM 3B'SI3KOM
HEOpPraHIYHUX 1 OPraHIYHUX PEYOBUH. 3aKOHOMIPHOCTI MPOTIKAHHSA XIMIYHUX peakUiid po3IsfaroTbCsi 3 ypaXyBaHHSM Cy4aCHHUX TEXHOJIOT1H
BUPOOHHUIITBA HOBUX PEYOBHH, MaTepiajiB i eHeprii.

3MiCT IpOrpaMu CTPYKTYPOBAHO 3 YPaxyBaHHSIM BIKOBHX 0COOJIMBOCTEH yUHIB 1 4acy, Bi/IBEJICHOTO Ha BUBYECHHS IpeaAMeTa.

KinpkicTh ToauH, BiABEIEHWX Ha BUBYCHHs XiMii Ha pIBHI CTaHIAapTy, BIANOBiAa€ HaBYalbHUM IutaHaM s 10-11 kmaciB 3akianiB
3arajibHOi CEPeIHbOI OCBITH, 3aTBEPPKEHUM MiHICTEepCTBOM OCBITH 1 Hayku Ykpainu (Hakaz MOH Ne  Big 2017 p. «IIpo BHeceHHs 3MiH y
Hakaz MOH Bim  Ne 995y), a came: y 10 xiaci — 1,5 ronunu, B 11 kimaci — 2 TOAWHA HA TYOKICHb.

LliHHICHI OPIEHTHPH 3MICTy KypCy XiMii y CTapIIiif IIKOJIi He 3aJIe)kKaTh BiJl piBHS BUBYCHHS 1 BU3HAYAIOTHCS CIIEIU(IKOI0 XiMii SIK HAyKH.
[TOHSATTS «IIHHICTHY» BKJIIOYAE €AHICTH 00'€KTUBHOTO (CaM 00'€KT) i Cy0'€KTUBHOTO (BiJHOIIEHHS CY0'€KTa 10 00'€KTa), TOMY B SIKOCTI I[iIHHICHUX
OpIEHTHPIB XIMIYHOT OCBITH BHCTYIAIOTh 00'€KTH, 110 BUBYAIOTHCS B KypCl XiMii, 10 SIKUX B Y4HIB ()OpMYEThCS IiHHICHE cTaBlieHHs. [Ipu 1ibomy
MPOBIAHY POJIb BIAITPAIOTh Mi3HABAJIbHI I[IHHOCTI, OCKUIBKH TOJIOBHOIO METOI0 HABYAJIBHOTO MpeaMeTa «XiMmis» € JOCTIHKCHHS 1 BHBYCHHS
TIPUPOIH.

Yknagadi nporpamu mpartyiv 30€pertu HiTiCHICTh 1 CUCTEMHICTh HaBUAIBHOTO MPEAMETa, HA OCBOEHHS SKOTO BiJIBEIEHO MiHIMAaJIbHUN
HaBYaJbHUU yac. PerenbHuil BinOip 3micTy XiMii Ha 6a30BOMY piBHI BUBUEHHS J103BOJIUB:

30eperTH JOCTaTHBO LTICHUN 1 CHCTEMHHUI KypC XiMiT;

3BUIBHUTH KYpPC BiJ HaJAMIPHOI JeTami3allli, 3aTeOpeTH30BaHOIO 1 CKJIAJHOTO HAyKOBOTO MaTepialy, JIJIs BiIMpaIfOBaHHS SKOTO MOTPIOHO
YUMaJIo 4acy;

BKJIIOYHUTH J0 Kypcy MaTepial, MOB'I3aHHH 13 MOBCAKACHHUM >KUTTSM JIFOJAWHU Ta 3 MalOYTHBOIO MpOo(deciifHOI0 NisIBHICTIO 37100yBava
MOBHOT 3arajbHOI CepeIHbOI OCBITH, sIKa HE MAaTUME SICKPaBO BUPAXKEHOTO 3B'A3KY 3 XIMI€I0.

["onoBHe racno, SKMM KepyBallucs yKiaaadi mporpamu: « Bupuaemo 3akoHoMipHOCTi, a He okpeMi pakTH».
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CTpyKTypa HaB4Ya/bHOI MporpamMu. 3MICT TIIpOorpaMud OXOIUTIOE PO3JUINA, MPUCBAYCHI BHUBUYEHHIO XiMii OpraHiyHHX CIIOJYK,
y3araJlbHeHHIO, CUCTeMAaTH3allii Ta NOrIHOJICHHIO 3HaHb 3arajbHoi XiMii, XiMIi €JIeMEHTIB Ta y3araJlbHEHHIO 3HaHb LI0J0 POJIl XiMil Y CTBOpEHHI
HOBHX MaTepiajiB, pO3BUTKY HOBUX HAaNpsMiB TEXHOJIOTIH, PO3B’3aHHI IPOIOBOIBYOI, CAPOBHHHOI, EHEPreTUYHO1, €KOJIOTIYHOT IPOOIIEM.

OO6paHo TaKy MOCIIJOBHICTh BUKJIAJICHHS HAaBYAJIbHOTO MaTepiamy:

10 knac. [losmopenns nouamkogux noHame npo opeaniumi pevosunu. Tema 1. Teopis 6yoosu opeaniunux cnoayk. Tema 2. ByenegooHi.
Tema 3. Oxkcueenoemichi opeaniuni cnonyku. Tema 4. Himpozenosemicui opeaniuni cnoayku. Tema 5. Cunmemuyuni 6UCOKOMONEKYNAPHI pey 08UHU |
noximepui mamepianu Ha ix ocHosi. Tema 6. bacamomanimuicms ma 36 3KU MIdHC K1ACAMU OP2AHIYHUX PEUOBUH.

11 knac. Tema 1. Ilepioouunui 3axon i nepioouyna cucmema ximiunux eremenmis. Tema 2. Ximiunuii 36 130k i 6yooea peuosunu. Tema 3.
Ximiyni peakyii. Tema 4. Heopeaniuni pewosunu i ixui énacmusocmi. Tema 5. Ximis i npoepec noocmaa.

MeTo/10JI0T1YHOI0 OCHOBOIO Takoi MOOYIOBM HAaBYAJIBHOI'O 3MICTY XiMii JUIsl pIBHS CTaHIApTy € ied IHTErpoBaHOIO Kypcy Ximil —
BHYTPIIITHBOIIPEIMETHO1 1HTErparlii HaBYaJIbHOTO MpeaMeTa «XiMis.

Ines Taxoi iHTerpamii AMKTY€E HACTYIHY YE€proBiCTb BUBYEHHS pO3JUTIB Ximil: y 10 Kiaci BUBYA€ETHCS XiMISl OpraHIYHUX CHOJYK, B 11 —
3arajibHa XiMis 1 XiMisl HEOpraHIYHUX CHONYK. Take cTpyKTypyBaHHS OOYMOBJICHO THM, IO y3arajibHeHHS B 11 kiaci 3MicTy mpeaMera J03BOJISE
copMyBaTH y BHUITYCKHHKIB CEPEJHBOI IIKOJM YABICHHSA IMPO XiIMil0, K MpO IUTICHY HAayKy, MOKa3aTH €IHICTh i MOHSATh, 3aKOHIB 1 TEOpIH,
YHIBEpCaJIbHICTh 1 3aCTOCOBHICTH 1X 1 B HEOPTaHiuHiH, 1 B OpraHiyHii ximii.

VY 10 kaaci po3mmpeHo matepiai i3 xiMii OpraHidHMX CHOJYK, II0 BUBYABCS B OCHOBHIN IIKOJi. Y MepuIid Temi po3TIIsIaeThCsl TEOpis
Oy/ZOBH OpraHiYHMX CHOJYK fK BHUIIAa (opMa HAyKOBMX 3HAHb Ta i30Mepis sK sBumie. Kiach OpraHiYHHX CIOIYK BHBYAIOTHCS B TEMax
«ByrneBogHi», «OKCUT€HOBMICHI oOpraHiuHi croilykun», «HiTporeHoBMicHI opranidHi cnoiayku». OKpemi TeMH HPHUCBAYCHI CHHTETHYHHM
BHUCOKOMOJICKYJISIPHUM PEUOBHHAM 1 0araToOMaHITHOCTI Ta B3a€MO3B’S3Ky OpPraHiYHMX pe4yoBHMH. HanexHy yBary mpuaiieHo OyIOBI MOJIEKYI
OpPraHIYHHUX CHOJYK, PO3KPUTTIO B3a€MHOI'O BIUIMBY aTOMIB, IPUYMHHO-HACHIIKOBUM 3B’S13KaM MDX OyI0BOIO, BIACTUBOCTSAMH, 3aCTOCYBAHHSAM
OpraHIYHUX PEYOBHH.

3 METOI0 MOCHWJIEHHS POJi AENYKLIl y HaBYaHHI XIMIi CIIOYATKy JalOThCsl KOPOTKI TEOPETHYHI B1IOMOCTI Mpo OyaoBY, Kiacu@ikarlliio,
HOMEHKJIATYpPY OpraHiuHUX PEUOBHH, OCOOIUBOCTI peakuiil 3a ix ydactio. ChopMoBaHi TAKMM YUHOM TEOPETUYHI 3HAHHS MOTIM PO3BUBAIOTHCS Ha
(akToNIOriYHOMY MaTepiaji NPy BUBYCHHI KJIACiB OPraHIYHUX CHOIYK.

B 11 knaci nmornmuOmor0Thes 3HaHHA 13 3arajibHOi XiMii 1 XiMii HEOpPraHIYHHMX PEYOBMH, HaOyTI B OCHOBHIM mIKoJi. BuBYaeThcs Ximis
HEMETAJIIYHUX 1 METaJiYHUX €JIEMEHTIB 3TiHO 3 Oy/IOBOIO iXHIX aTOMIB Ta MICIEM y TEpIOJAMYHIM cucTeMi XIMIYHUX eleMeHTiB. [lociimoBHO
BUBYAIOTHCS (DI3WYHI ¥ XIMIYHI BJIACTMBOCTI HAWBAKJIMBIIMIUX CIOJYK €JIEMEHTIB (3 AKUMHU y4YHI 3yCTPIHalOThCA Yy MOOYTi, MOBKULII), TIpaBHIia
MOBO/KEHHSI 3 HUMH, OJICP)KaHHs Ta BUKOPHCTAHHS iX.

Tema «Ximis 1 mporpec JIOJICTBa», SKOK 3aKiHUYEThCS Kype XiMii, Mae y3arajabHIOBaJbHHHA XapakTep. Po3kpuBaeTbcs ponb XiMii y
CTBOPEHHI HOBHX MaTepiajiB, PO3BUTKY HOBUX HANpsMIB TEXHOJIOTIH, pO3B’s3aHHI MPOAOBOJBYOI, CUPOBMHHOI, €HEPreTUYHOI, €KOJOT14yHOi
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npo0JieM. Y3arajapbHIOKTHCS CBITOTIISIHI MUTAHHS MO0 MICIIS XiMil HOMIK 1HIUX HAYK MPO MPUPOY.

3aBepiIyeThCsl BUBUEHHS XIMii O3HAHOMJIEHHSIM 13 3€JI€HOI0 XIMi€I0 K HOBOI (10CO(I€I0 CYy4aCHOTO PO3BUTKY XIMIYHOI 1HIYCTPIi,
HAYKOBHUX JOCIi)KeHb Ta CBiTOIJIAIY MOJOIOTO MOKOMiHHSA XiMiKiB. [i 3aBjaHHS — JOMOMOITH IIOACTBY Y BiIOOpi TAKMX BHMXiAHMX MaTepiamis i
CXEM TEXHOJIOTTYHHX IMPOLECIB, SIKi B3arajli BUKIIOYAIOTh BUKOPUCTAHHS Oy/b-IKUX IIKIJJIMBUX BUXIIHUX PEUOBHH ab0 iX yTBOpPEHHsS B IpoLECi
BUPOOHULITBA/BUKOPUCTAHHS XIMIYHOI IPOJTYKIIii.

JlocTaTHRO yBaru NpUILUIAETHCS 1 BACBITICHHIO METO/[IB HAYKOBOTO TTI3HAHHS B XiMii, pOJIi CIIOCTEPEIKECHHSI i €KCTIEPUMEHTY.

HaBuanns ximMii motpeOye paiioHaJIbHOTO 3aCTOCYBaHHS CIOCOOIB i, MeToAiB i 3ac00iB HaBuyaHHsA. OpraHizailii OCBITHBOTO IPOLECY
CHOPUATHME BHUKOPUCTAHHS MEPEBIPEHUX IIKUIBHOIO MPAKTUKOIO AKTUBHUX Ta IHTEPAKTUBHUX TEXHOJIOTIH: rpynoBoi poOOTH, MPOOIEMHOro
HaBYaHHS, TUAAKTUYHHUX IrOp, TPEHIHIOBUX 3aHATH TOIIO. Y CYYaCHUX YMOBAaX BaXKJIMBUM METOJMYHUM OPIEHTUPOM € (OpMYyBaHHS B Y4HIB
YMIHHSI BUUTHUCH 1 HOTO peasizallis B caMOCTIHHIN HaBYanbHIl AisuibHOCTI. [IpiopuTeTHUI BUOIp METOAMKY HAaBYaHHS HAJICXKUTh YIUTEIIEBI.

BaxnuBum pxepenioM 3HaHb, 3ac000M (OpMYBaHHS JOCHIAHMLBKAX YMIHb 1 HAaBUYOK, CTBOPEHHs IMPOOJIEMHMX CHUTYallil, PO3BUTKY
MUCJIEHHSI, CIOCTEPEKIMBOCTI 1 JJONUTINBOCTI € XiMIiYHMII eKCIIepUMeHT Ta po3B’si3yBaHHSA 3aja4. ToMy B Iporpami 10 KOXHOI TEMH BKa3aHO
BUIM XIMIYHOTO €KCIIEPUMEHTY ¥ THITA PO3PaxXyHKOBUX 3a]1ad.

Buxomsun 3 MoxxnuBocTeil kabiHeTy Ximii Ta Oepydn 10 yBaru TOKCHYHICTh PEUOBHH 1 MpaBmiia O0€3MeKH, yUuTellb Ha CBill po3Cyl MOXe
JIOTIOBHUTH XIMIUYHUH EKCIIEPUMEHT, K JEMOHCTpaliifHuii, Tak i jJabopartopHuil. OKpiM I[bOT0, YACTUHY JEMOHCTpAIliii MOXXKHA 3[1ICHIOBATH,
BUKOpUCTOBYtouM 3D-MozentoBanHs a00 BipTyallbHE €KCIIEPUMEHTYBaHHS.

DOopMyBaHHIO KOMIIETEHTHOCTEN yYHIB CIIPHsiE€ BUKOHAHHS HUMU HABYAJIbHMX NMPOEKTIB, OPIEHTOBHI TEMU SIKUX (111 BUOOPY) HABEJEHO B
OKpeMiil pyOpuili mporpamMu. YUuTenb 1 y4HI MOXYTh NPOIMOHYBATH 1 BIacHI TeMH. [IpoekTH po3poOISIOTHCS YYHSMHU iHAMBIIyaldbHO a0o0 B
rpymnax, y4uTellb MOKe HaJaBaTH KOHCYJBTAIlII0 IOJI0 IUIAHYBAaHHS, BUSHAUEHHS METH, 3aBAaHb 1 METOJUKH JTOCIIIHKCHHS, TIOMIYKY 1 30UpaHHs
iHdopmartii, KOOpAMHYBAaTH XiJ1 BUKOHAHHS MPOeKTy. [IpoekTHa poOoTa MOXe OyTH TEOPETUYHOIO a00 EKCIIEPUMEHTAIBHOK. TPpHUBANTICTh TPOCKTY
— pi3Ha: Bl ypOKy (MIiHI-TIPOEKT), KUIBKOX JHIB (KOPOTKOTEPMIHOBHH MPOEKT) A0 POKY (IOBroTEpMIHOBUM). Pe3ymbTaTHl MOCHIKEHb Y4HI
MPEACTABISAIOTh Y (OpMI MyIBTUMEIINHOI Mpe3eHTallli, 1onoBiai (y pa3i HE0OXITHOCTI — 3 JEMOHCTPAIIEI0 XIMIYHUX JOCIIAIB), MOJIEI, KOJIEKIIIT,
OyKJIeTy, ra3eTd, CTATUCTUYHOIO 3BITY, TEMAaTHYHOTO MAacOBOT'0 3aXO/Ay, HAYKOBOTO pedepaTy (i3 3a3HAUEHHSM aKTyaJlbHOCTI TE€MH, HOBH3HH 1
NPAaKTUYHOTO 3HAYEHHS pPE3YJbTaTiB JOCIIJDKEHHs, BUCHOBKIB) Tomio. [Ipe3eHrariss i oOroBopeHHsA (3aXHCT) NPOEKTIB BiOYBaeThCs Ha
CHelLiaJbHO BiJBEJCHOMY ypoli a0o MiJ yac ypoKy 3 MHeBHOi TeMu. PoOoTa KOXHOTO BHMKOHABI NPOEKTY OILIHIOETHCSA 32 HOro BHECKOM,
1HIUBIIyaJIBHO 32 KPUTEPISIMH, 3 IKUMHU YUHIB 03HAHOMITIOIOTH 3a3/1aJIET1/Ib.

Y1poaoBx poKy yueHb 000B’SI3KOBO BUKOHY€E OJJMH HaBUaJbHUI MPOEKT (1HAMBIAYyanbHUN abo rpynoBuil) i3 npeamera. OKpiM 1bOTO, YUH1
MOXYTh OpaTH y4acTb i BUKOHYBATH 33 Oa)KaHHSM KiJIbKa TPOEKTIB.

EdexTHBHICT OCBITHHOTO MPOLECY MOKHA IMIJIBUIIIUTH 3aBJISKH 3aCTOCYBaHHIO Cy4acHHUX iH(opManiiiHO-KOMYHIKaWiiiHUX TeXHOJIOTIN.
Ile cnpuaTuMe akTuBi3alii Mi3HABAIbHOI MiSJIBHOCTI y4YHIB, PO3BHTKY iXHBOI CaMOCTIHOCTI B OMaHyBaHHI 3HaHb, MOCWJICHHIO MO3UTHUBHOT
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MOTHBAIlIi HABYAHHS Ta JI03BOJUTH opMyBaTu iHHOpMaLIHHO-ITU(POBY KOMIIETCHTHICTh. EJEKTPOHHI OCBITHI PECypCH al0Th 3MOTY YHAOYHHUTH
HaBYAJIbHUN 3MICT, 30KpeMa TOM, 110 CTOCYEThCS BHYTPIIIHBOI OYJOBH PEUYOBHMH UM XIMIYHUX MPOIIECIB, HEJOCTYIMHUX JUJISl CHOCTEPEKEHHS B
YMOBaX IIKUIBHOT JIabopaTopii.

VY mporpami He 3a3HaY€HO PO3MOJLIT FOJWH 3a TeMaMH. JlJi1 OTpUMAaHHS OYiKyBaHHX pPE3yJbTaTiB HaBYAJIBHOI JiSUIBHOCTI YUHIB YYUTEIh
CaMOCTIIHO BU3HAyYa€ yac, HeOOX1THUH U1 IXHBOT'O JOCATHEHHS Y MeKaxX BIJIOBIIHOI TeMH, 3Ba)Kal0Ul Ha YMOBH (PYHKILIOHYBAaHHs HaBYaJIbHOTO
3aKaaay 1 HaBYaJIbHI MOXKIIMBOCTI YYHIB. YUHUTENh TaKOK MOKE OOIPYHTOBAHO 3MiHIOBATH IMOPSIOK BUBUEHHS TEM 1 OKPEMHUX MHUTaHb Yy Mexkax
omHOTO Kiacy. [lepeHocHTH BUBYCHHS TEM JI0 1HIIIOTO KJIAacy HE JTO3BOJISETHCS.
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10 xkiaac
52 roxm, 1,5 rox Ha TWKIEHD

QOuikyBaHi pe3yJbTaTH HABYAHHA

3MicT HABYAJBLHOI0 MaTepianay

HpaKanHa YacTUHaA

HOBTOpeHHﬂ MOYaTKOBHUX IOHATH MPO opraHqui PE€YOBHHH

Y4yeHb/y4eHH LA
3HAHHEBMIT KOMIIOHEHT

Ha3zueae NECSITh YaeHiB ToMosoriuHoro psaay ankaniB (CHy — CioHyy);

PO3yMi€ HaNSKHICTh PEYOBMH 3a IXHIM CKJIaJOM JO BYIJIEBOJHIB,
OKCHT'€HOBMICHHX, HITPOT€HOBMICHUX CIIOJYK.

JisnbHiCHUI KOMIIOHEHT

cknaoae

MOJICKYJISIpHi, CTPYKTYPHI 1 HaiBCTPYKTYpHI (GOpMysI MeTaHy Ta ACB’SITH
rioro romomnoriB (C,Hg — C1gHy,), eTeny, eruHy, MeTaHoIy, €TaHOITy, TIIEePOITy,
€TaHOBOI Ta aMIHOETAaHOBOI KHCJIOT;

PIBHSHHS peakuiil: ropiHHA (IIOBHOTO OKHCHEHHS) BYTJIEBOJHIB; 3aMillICHHS
JUIsL METaHy (XJIOPYBaHHS); NMPHUEAHAHHS Uil €TeHY W eTHHY (TaloreHyBaHHS,
TipyBaHH:A); IO ONKCYIOTH XiMiUHI BJIACTUBOCTI €TAHOBOI KUCIIOTH (B3a€MOJIis
3 IHAMKATOpaMH, METAlaMH, JIyTaMH, COJSIMH 3 TOYKH 30py €IEeKTPOJITHYHOI
JCOLIIaILii).

LinHicHNI KOMIIOHEHT

00rpynmoegye

3aCTOCYBaHHS METaHy, €TaHy, eTeHy, €THHY, METaHOIIy, €TaHOIy, TIIIepoIy,
€TaHOBO1 KHCJIOTH;

POJIb OPTaHIYHUX CIIOJYK Y JKUBiH IPUPO;

OUIHIOE 6NUE HA 310POB’S 1 JOBKLIJISI OKPEMHUX OPTaHIYHUX PEUYOBHH;

GUCII06II0€ CYOICeHHA OO0 HEOOXiAHOCTI 3HaHb MPO OPTaHiuHi CHOIYKU
JULs X 0€3I1e4HOr0 3aCTOCYBaHHS.

Ckrnan, BIACTHBOCTI, 3aCTOCYBaHHS
OKpEMHUX TIPEICTAaBHUKIB BYTJICBOIHIB
(mertaH, eTaH, eTeH, eTHH),
OKCHUTCHOBMICHUX (METaHOJ, €TaHOI,
TJTLEPOJT, €TaHoBa KHCJIOTA) 1
HITPOTEHOBMICHHUX (aminoeTranoBa
KHCJIOTa) OpraHiYHUX PEYOBHH.

Tema 1. Teopisi 0ynoBu

OpraHiyHHX CHOJYK

Y4yeHb/y4eHnus:
3HAHHEBMI KOMIIOHEHT

NOACHIOE

CYTb sIBHIIA 130Mepii;

3aJIeKHICTh BIIACTUBOCTEH PEYOBHH BiJl CKJIaay i OyIOBH iXHIX MOJIEKYN Ha
OCHOBI MOJIOKEHB Teopii OyI0BH OPTaHIYHUX CIIOJYK;

Teopist Oya0BH OpPraHIiYHUAX CIOIYK.
3aJexHICTh BIACTUBOCTEH PEYOBUH Bif
ckiamy 1 XiMigyHOI OyJOBH MOJEKYII.

[MonsaTTs mpo sBHIIE i30Mepii Ta
130MepH.
KoBanenrni KapOOH-KapOOHOBI

Pospaxynkoei 3a0aui

1. BuseneHHs MoyeKyISIpHOL
(hopMynu pe4OBUHHU 32 MACOBUMH
YacTKaMH EJIEMEHTIB.

Jlemoncmpauii
1. Mojeni MOJeKyJ OpraHigHHX
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HAGOOUmMb RNPUKIAOU OPTAHIYHUX CHOJNYK 13 TPOCTUMH, MOJABIHHUMH,
MOTPIAHIMH KapOOH-KapOOHOBUMH 3B’ SI3KaMHU.
JifaabHiCHUI KOMIIOHEHT

PO3pizHaE

OpraHiuHi CHOJNYKH 3a SKICHAM CKJIaJOM:
HITPOT€HOBMICHI PEYOBHHH;

BYTJICBOJHI, OKCUTCHO- 1

3B’3KH y  MOJIEKyJax OpraHiuyHHX
CIIONYK: MPOCTHUH, IO IBIHUA,
NOTPIHHUMA.

Kiracudikarttist opraHigHIX CITOTYK.

conyk (y Tomy wumcm 3D-
MPOEKTYBAHHS ).
2. Mogeni mozekyn i3omepiB (y

ToMy 4ucii 3D-nipoeKTyBaHHN).

Haesuanwvni npoekmu
1. I3omepu y pupoi.

MPOCTUH, NOABIHMH, MOTPiHHUI KapOOH-KapOOHOBI 3B’ A3KH; 2. Icropis CTBOpPEHHS Ta
xXapakmepu3sye CyTh Teopii OyIOBH OpTaHIYHHUX CTIOJYK; PO3BUTKY Teopii OynoBH
Po36’a3ye 3ad0aui Ha BUBENCHHS MOJICKYJSIpHOI (OPMYIHM pPEYOBHHU 3a OpTaHIYHUX CITOJIYK.
MAaCOBHMMH YaCTKaMH €JIEMEHTIB, OOTPYHTOBYIOUH O0paHuii Criocid po3B’sa3aHHs. 3. 3D-moxeni MOJICKYJ
IinHiCHNH KOMIIOHEHT OpTaHIYHUX CITOJIYK.
yceioomioe  HEOOXIHICTh  3HAHHS  BJIACTUBOCTEM  PEYOBMHU IS
BCTaHOBJICHHS ii BITMBY Ha BJIACHE 3JI0POB’S 1 TOBKIJIIS;
BUCII06III0€ CYOIHCEHHA TIPO 3HAUEHHS Teopil OyJOBU OpPraHiYHUX CIIONYK IS
PO3BUTKY OpTaHivyHOI XiMii;
pobumsp eucHoéKu Tpo 0araTOMaHITHICTb OPraHIYHUX CIIOJYK Ha OCHOBI
Teopii XiMivyHOI OYJOBH.
Hackpizni amicmosi inii
Exonociuna 6esnexa i cmanutl po36umox.
3anekHiCTh BIACTUBOCTEH PEYOBHH Bifl CKIIay 1 XiMi9HOI OYJJOBH MOJIEKYIL.
Hionpuemnusicmo i ghinarcosa spamomuicmp.
3aIe)KHICTh BIACTUBOCTEH PEYOBHH BiJ CKIIATy 1 XIMITHOT OYIOBH MOJICKYIL.
Po3B’s13yBaHHs po3paxyHKOBHX 3a/1a4 Ha BUBEICHHS MOJICKYJISIPHOI ()OPMYIIH PEYOBHHH 32 MACOBUMH YacTKaMH EJIEMEHTIB.
Tema 2. ByrieBoaHi
Yyenb/yueHuus: Knacuoikaris ByrineBoHiB. Po3spaxynkosi 3a0aui
3HAHHEBMI KOMIIOHEHT AJIKaHH. 3aranbHa ¢dbopmyna | 2. BuBemeHHS  MOJNEKYISIPHOL
Ha3zusae aJIKaHiB, CTPYKTYypHa i3oMmepid, | Gopmynu PEYOBUHU 3a
QJIKaHMW, AJIKeHU 1 alIKiHN 332 CHCTEMaTHYHOI0 HOMEHKIIATypOIO; CHCTEMaTHYHa HOMEHKJIaTypa. 3arajxbHOI0 thopmyoro
3arayibHi ()OPMYJIU aJIKaHIB, AJIKCHIB, AJIKIHIB; XiMi4Hi BIIACTUBOCTI aJIKaHIB. TOMOJIOTIYHOT'O pany Ta
(hi3uuHI BIacTUBOCTI OCH3EHY; AnkeHu i ajkiHum. 3arajgpHi Ta | TYCTHHOIO abo BiTHOCHOTO
ROACHIOE CYTh CTPYKTYPHOI i30Mepii BYTTIEBO/IHIB; MOJIEKYJISIpHI ~ (QOpPMYyNHM  aNKeHiB 1 | TYCTHHOIO.
PO3nizHac CTPYKTYPHI 130MepH TICBHOI pEYOBHHH; aJKIHIB, CTPYKTypHA i3oMepis, | 3. BuBemeHHI  MOJICKYIAPHOI
HABOOUMb NPUKAOU cHCTEeMaTU4HA HOMEHKJIaTypa. ¢bopMynu pPEYOBHMHH 3a Macoro,
HAaCHYCHUX, HCHACUICHHUX H apOMaTUIHHX BYTJICBOJHIB; XiMiuHI BJIACTHBOCTI €TeHy Ta | 00’eMoM abo KUTBKICTIO
CTPYKTYpHHX (OPMYJI i30MepiB alKaHiB, aJKEHIB 1 aJIKiHiB. eTHHY. pE4OBUHHI peareHTiB abo
HisnbHICHUI KOMIIOHEHT ApeHu. benseH: MoOJEKyJIspHA 1 | IPOAYKTIB pPEaKIlii.
PO3pi3HAE BYTTIEBOAHI PI3HUX FOMOJIOTTUHHX PSAIB; CTPYKTypHa hopmyy, GisuuHi | Jemoncmpauii
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cKnaoae

Ha OCHOBI 3arajibHOI (POPMYIIH MOJEKYJIISIPHI (POPMYIH BYTJIEBOIHIB IEBHOTO
TOMOJIOTIYHOTO PAAY;

MOJICKYJISIPHY 1 CTPYKTYpHY (popMynn OeH3EHY;

CTPYKTYpHi (popMynH ankaHiB, aJIKeHIB 1 aJIKiHIB;

CTPYKTYpHI OpMYITH 130MepiB alKaHiB, AIKEHIB 1 aJKiHIB 32 MOJICKYJISIPHOIO
(hopMyIIOFO CIIONTYKH;

PIBHSIHHS pEakIliid, AKi ONMUCYIOTh XIMIYHI BJIIACTHBOCTI aJKaHIB (TEpMiYHHUN
pO3KIIaz, i30MepH3aLis, raIoreHyBaHHs), €TeHY 1 €THHY (4acTKOBE OKHCHEHHS,
MPUETHAHHS TAIOTEHOBOHIB, Tiparalis), OcH3eHy (TOpiHH, TaloreHyBaHHS,
TiIpyBaHHA), OJCpKaHHS ajKaHiB (TiApyBaHHS AaJlKeHIB, AallKiHIB), €TEHY
(merinpyBaHHsS eTaHy), €TUHY (IeTigpyBaHHs €TaHy, €TeHy, TiIPOJi3 KalbIlii
areTuieHiny), OeH3eny (i3 eTUHY, AeTiAPyBaHHS H-TEKCaHY);

Knacugikye
BYTJIEBOJIHI PI3HUX TOMOJIOTIYHUX PS/iB, HOPI6HIOE TXHI OYIOBY 1 BIaCTHBOCTI;

xapakmepusye
XiMi4HI BJaCTUBOCTI aJKaHIB, €T€HYy Ta €TUHY, OEH3€eHY, CIIOCOOM OflepKaHHS iX;

YCMamnoene

3B’SI3KM MK ~ CKJIaaoM, OyIOBOIO, BIACTHBOCTSAMH, 30epiraHH:IM,
TPAHCIIOPTYBAaHHSAM 1 3aCTOCYBAaHHSM BYTIJICBOJHIB Ta IXHIM BIUIMBOM Ha
JIOBKIJIJISA,

B3a€MO3B’A3KH M)XK TOMOJIOTTYHIMH PSAaMH BYTJICBO/IHIB;

0OmMpuUMyemuca

npaBuil 0E3MEeYHOr0 MOBOJUKEHHS 3 BYIJICBOJHAMH 1 IXHIMH MOXiTHUMHU Y
mooOyTi;

po36’a3ye 3a0aui

Ha BUBEJICHHS MOJEKYISIPHOT GopMyNH peYOBHHH 32 3arajbHOI0 (OPMYIIO0
TOMOJIOTIYHOT'O PSiAy Ta TYCTHHOIO a0 BiIHOCHOIO I'YCTHHOIO;

Macoro, 006’eMoM ab0 KUTHKICTIO pEYOBHUHH pEareHTIB ad0 MPOMYKTIB peakilii,
0OTpyHTOBYIOUH 00paHHii CTIOCIO pO3B’sA3aHHS.

HinHicHNI KOMIIOHEHT

POOuUmMdb 6UCHOGKU TIONI0 BIACTUBOCTEH PEUOBUH Ha MiACTaBi iXHbOT OyHOBU
1 ipo OyIOBY PEUOBHH Ha MiJICTaBl IXHIX BIACTHBOCTEIH;

ycgioomoe HeoOXimHICTh 30epekeHHS JOBKULIA [ Yac OAEpIKaHHA i
3aCTOCYBaHHS BYTJICBO/IHIB;

00IpPyHmMOEy€ 3aCTOCYBaHHS BYTJICBOJHIB IXHIMU BIACTHBOCTSIMU;

ouinloe

BJIACTUBOCTI.
XiMiuHi BIACTUBOCTI OCH3EHY.

MeTtoau ofiep)KaHHS allKaHiB, €TEHY,
3acTocyBaHHS

CTUHY, OcH3eHy.
BYTJIEBOJTHIB.

3. BignoureHus HAaCHUYEHUX
BYTJICBOJHIB JIO JIYTiB, KHCJIOT.

Haesuanvui npoexmu

4. OKTaHOBE YHCIO Ta SAKICTb
OcH3UHY.

5. IleraHore
TIaJIMBA.

6. ApoMaTnyHi CHONYKH HAaBKOJIO
HAC.

7. CMor SIK XIMIYHE SIBHIIIE.

8. KokcyBaHHS Byriunist: TIPOMYKTH Ta
1X BUKOPUCTAHHSL.

9. Bioras.

10. BouiuB Ha TOBKULIA
BYTJICBOJIHIB Ta TXHIX MOXIJTHUX.

YUCJI0  JU3CJIIBHOIO
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MOYKEKHY HEOE3MEeUHICTh BYTJICBOHIB;

€KOJIOTIYHI HACHIIKH TOPYIICHHS TEXHOJIOTIH NO0OyBaHHSA 1 3aCTOCYBaHHS
BYTJICBOJIHIB Ta iXHIX MOXITHHX;

GUCJI06110€ CYOMCeHHA TIPO 3HAYCHHS 3aCO0IB 3aXUCTy POCIIHH 1 IXHIM BILTHB
Ha 3JI0pOB’sl JIIOJIe! Ta JOBKIJUIS 3a iX HENPaBUILHOTO BUKOPHCTAaHHSI.

Hackpizni amicmogi ninit

I pomaosincera sionosioanvricnme. 300pos 51 i besnexa. Exonoeiuna besnexa i cmanuii po3eumox
3HavyeHHs 3ac00iB 3aXHUCTY POCIHH 1 IXHIH BIJIMB Ha 310pOB’s JIIOACH Ta JOBKLUIA 3a iX HENPaBUILHOIO BUKOPHCTaHHSI.
3a0e3mnedeHHs 30epekeHH JOBKULIS MMiJ] 9ac oJiep>KaHHA, 30epiraHHsi, TPaHCIOPTYBAHHS 1 3aCTOCYBAaHHS BYTJIEBOJHIB Ta iXHIX HOXiTHUX

Hionpuemnusicmo i ghinancosa spamomuicniv
OneprxaHHS alKaHiB, €TEHY, €THHY, OCH3EHY, 1X 3aCTOCYBaHHS.
B3aeM03B’ 30K MiXK BYTJICBOAHIMHU.

Po3B’si3yBaHHS pO3paxyHKOBHX 337124 HA BHBEACHHS MOJICKYISIpHOI (DOpPMYNHM PEYOBHMHH 3a 3arajbHOI0 (OPMYIIOI0 TOMOJIOTIYHOTO Psiy Ta T'yCTHHOIO abo
BiJTHOCHOIO T'YCTHHOK); 32 MacO¥0, 00’€MOM a00 KiJIbKICTIO pEYOBHHU peareHTiB ad0 MPOIYKTIB peakilii.

Tema 3. OkcureHOBMICHI Opratiuti cnojgyku

YdyeHb/y4eHHLA:
3HaHHEBHUIT KOMIIOHEHT

Hazusac

3aranbHi (OpMyNTH Ta XapakTepucTu4Hi ((pyHKIIOHATBHI) TPYMH CIHUPTIB,
QITBJIETi/IB, KApOOHOBUX KHCIIOT, €CTEPIB;

32 CHCTEMATHYHOI0 HOMEHKJIATypOK CIUPTH, albJerii, HacH4eHi
OJTHOOCHOBHI KapOOHOBI KHCIIOTH, €CTEPH;
ROACHIOE

BIUTUB XapaKTEePUCTHUYHOI ((DYHKI[IOHAIBbHOI) rpyrmd Ha Gi3uuHi i XimMiuHi
BJIACTUBOCTI OKCHUT'€HOBMICHUX OPTaHIYHUX CIIONYK;

BOJHEBOTO 3B 53Ky Ha (Pi3WUHI BIACTHBOCTI OKCHTEHOBMICHHX OpPTaHIYHUX
CTIOJYK;

HABOOUmMb NPUKAOU

CHMPTIB, aJbJCTiAIB, HACUYCHUX OJHOOCHOBHHMX KapOOHOBHX KHCIIOT,
ecTepiB, JXUPIB, BYTJIEBO/IIB 1 IXHi TPHUBiallbHI HAa3BH;

MOLIMPEHHSI OKCUT'€HOBMICHUX OPTaHIYHUX CHONYK y TPHPOII 1 Xap4oBUX
MPOAYKTAX.
JifaabHicCHUI KOMIIOHEHT

PO3pi3HAE

HacHYCeHi i HEHACHYEH1 JXUPH;

MOHO-, JTU-, TIOJTIiCaxapyIy; peakiiii ecrepudikatii;

Knacugikye

Cnupru. [NonsTTs po
XapaKTEPUCTUYHY (byHKIIOHATBHY)
rpymy. 'iZpokcuiibHa XapakTepuCTUYHA
(byskmionanpua) rpyma.  Hacuuewi
OIHOATOMHI CHMPTH: 3arajbHa Ta
CTPYKTYpHI bopmynmy, i3omepis
(mpomaHoIiB i OyTaHOIB),
cUcTeMaTU4Ha HOMEHKJIaTypa.

BonneBuii 3B’sA30K, HOTro BINIMB Ha
(bi3W4HI BIACTHBOCTI CIAPTIB.

XiIMIYHI BJIACTHUBOCTI HACHYEHUX
OMIHOATOMHMX  crupTiB.  Onep:kaHHs
€TaHoIy.

[onsATTst Mpo GaraToaToMHiI CHUPTH
Ha TIPUKIAAl TIHepoiry, Horo XiMidHi
BJIACTUBOCTI.

DeHo: cKkiIam i OymoBa MOJIEKYIIH,
¢i3nuHI Ta XIMiYHI BIaCTHBOCTI.

Aabaerinu. Cxiaa, OymoBa MOJICKYIT
ANBJIETIIIB. AJIbJICTiTHA XapaKTePUCTUY-
Ha (QyHKIIOHAIBHA) TPpyIa. 3araibHa Ta
CTPYKTYpHI (OopMynH, CHUCTEeMaTUYHA

Po3paxynkosi 3a0aui
4. OOumucneHHs 3a XIMIYHUMH
PIBHSAHHSAMH KiJTBKOCTI pEYOBHUHH,

macu abo 00’eMy 3a KUTBKICTIO
pevoBuHHU, Macor abo 00’eMoM
peareHTy, III0 MICTUTh II€BHY
YacTKY JOMIIIOK.

JHemoncmpauii

4. OxucHEHHS €TaHoy (o}
€TaHaJo.

5. OKHMCHEHHS METaHAJI0
(eranaimo) aMOHIaUHUM
posuuHom aprentym(l) oxcumy
(BipTyanpHO).

6. OxucHeHHs MeTaHaJIko
(eranaimo) CBIXKOOIep KaHIM
kynpym(1I) riIpoKCUIOM
(BipTyanpHO).

7. O3HalioMJICHHST 31 3pa3Kamu
€CTepiB.

8. BinHoIIcHHS J)KUPIB 10 BOJU Ta
OpraHiYHUX PO3YHMHHHKIB.
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OKCHI'CHOBMICHI OpraHiyHi CIOJIYKH 32 XapaKTePUCTUUHUMHU TPYyaMH;

cKknaoae

MOJICKYJIApHI 1 CTPYKTypHI OpMynM CHOHPTiB, (eHody, aibAerinis,
HAaCHYCHUX OJTHOOCHOBHUX KapOOHOBUX KHCJIOT, €CTEPIB, KUPIB, BYTJIEBOIIB (32
Ha3BaMH 1 3aralbHUMH (OPMYJIaMH BiIOBITHMX TOMOJIOTIYHUX PAMIIB);

PIBHSHHS peakIid, sKi ONMUCYIOTh XIMi4HI BJACTHUBOCTI HACHUYCHHX
OJTHOATOMHHX CIHUPTIB (ITOBHE i YaCTKOBE OKMCHEHHS, JeTipaTallisi, B3aEMOIisd
3 JIy>KHHMHU METajJaMH, TiAPOTEH TaJoTeHijaMy), TIiIepoiy (TIOBHE OKMCHEHHS,
B3a€EMOJIsl 3 TYXHUMU MeTanamu), (heHoIy (B3aEMOJIS 3 Jy)KHUMH METallaMH,
JIlyram#, OpOMHOIO BOJIOI0), €TaHAI0 (YaCTKOBE OKHCHEHHS 1 BiIIHOBJICHHS),
OJTHOOCHOBHHX KapOOHOBUX KHCIOT (B3a€MOis 3 IHIUKATOPaMH, MeETallaMH,
JyraMu, COJISIMH, CITUPTaMH ), ecTepiB (T1APOi3), JKUpiB (TiAPYBaHHS Ta JTIyKHUHA
TipoIi3), TIIFOKO3U (YaCTKOBE OKHCHEHHS, BiJHOBJICHHS BOJHEM, OpPOIIHHSA
CIHMPTOBE I MOJIOYHOKHUCIIC), Caxapo3u, KPOXMAJIO 1 IENI0JI03H (MOJIEKYIISApHI
PIBHSHHS TiApOINi3y), OJep>KaHHA eTaHony (Tigparailisi eTeHy, OpOIiHHA
[JIFOKO3H), €TaHANIO (TiApaTailisi eTHHY, OKUCHEHHSI €TaHOJTY), €TaHOBOI KHCIIOTH

(OKMCHEHHSI ~eTaHaIlo, eTaHoly), (OTOCHHTE3y, YTBOPEHHS Caxaposu,
KPOXMAJIIO 1 EJI0I03H Y IPUPO/I ;
nopisnioe

Oy/ZOBY 1 BIACTHBOCTI CHOJYK 3 PI3HHUMH XapaKTEPHCTHYHHMHU TPYIaMHu,
OJTHOATOMHHX CIIHPTIB 1 (PEHOITy, KPOXMAIIO 1 IEITIOJI03H;

XiMiYHI BIaCTUBOCTI HACHYEHUX OJHOOCHOBHUX KapOOHOBHUX 1 HEOPraHIYHUX
KHCJIOT; BJIaCTHUBOCTI HATYpalbHUX 1 IITYYHUX BOJIOKOH;

xapakmepusye

XIiMIYHI ~ BJACTMBOCTI OJHOATOMHHX HACHYEHUX CIHPTIB, €TaHAJIO,
HaCHYCHUX OJTHOOCHOBHHX KapOOHOBHX KHUCJIOT, €CTEPIB, KHUPIB, ByIJIEBOIIB;

CIOCOOHM OJICp)KaHHSI E€TaHONy, €TaHANI0, €TAHOBOI KHCJIOTH, TIIOKO3H,
caxapo3H, KPOXMaIIO 1 [eTI0JI03H;

npozcHo3ye

XiMiYHI BIIACTHBOCTI OKCUTEHOBMICHHX OPTaHIYHUX CIIOJIYK Ha OCHOBI 3HaHb
PO BJIACTUBOCTI XapaKTePUCTHIHUX ((PyHKIIIOHAIBHUX) TPYIL;

YCMaHnoe10€

NPUYUHHO-HACTIIKOBI 3B’S3KH MDK CKJIQJ0M, OYJ0BOIO, BJIACTHBOCTSIMH,
3aCTOCYBAHHSM 1 BIUIMBOM Ha JAOBKLIIS OKCUT'€HOBMICHHUX OPTaHIYHUX CIIONIYK;

TeHETHYHI 3B’3KH MK OKCHT'€HOBMICHUMH OPT'aHIYHUMH CTIOTyKaMH;

GUABTAE

HasIBHICTH aJIbJICT1JIiB, KAPOOHOBUX KUCIIOT, TJIHOKO3H;

HOMEHKJIaTypa 1 (i3W4Hi BIACTHUBOCTI
aNbAET1IIB.

XiMi4yHI BIACTHBOCTI €TaHAIIO, HOro
OJIepXKaHHSI.

KapooHnosi KHCJIOTH, X
MIOITUPEHHS B MIPUPOI Ta Kiacuikaris.
Kapboxcunbaa XapakTepUCTUYHA
(pyskuionanbha) rpyma. Ckiaz, OymaoBa
MOJIEKYT HACHYEHHX OJHOOCHOBHHX
KapOOHOBHMX KHCIJIOT, IXHS 3arajbHa Ta
CTPYKTYpHI dhopmym, i3oMepis,
crcTeMaTUdHa HOMEHKJIATypa 1 ¢i3udHi
BIIACTHUBOCTI.

XiMiuHI  BIACTUBOCTI HACHYECHHX
OTHOOCHOBHHX KapOOHOBUX  KHCIIOT.
Peakuis ecrepudikarii.

OpeprkaHHS €TaHOBOT KHCIIOTH.

Ecrepu, 3araipHa Ta CTPYKTYpHI
bopmymm, CHCTEMaTHIHA
HOMEHKJIaTypa, BJIACTUBOCTI.
I'igpomi3 ecrepisb.

Kupu sk mpeacTaBHUKH E€CTEpiB.

¢iznuHi

Knacudikamis kupiB, ixHI XiMidHI
BIIACTUBOCTI.
Byraesoam. Kiracudikarris

BYTJIEBOJIIB, IX YyTBOPEHHS W MOIINPEHHS
y IPUPOI.

I'moko3a: MosekyisipHa Gopmyna Ta
ii Bimkpura popma. XiMidHI BIACTHBOCTI
TITIOKO3H.

Caxaposa, KpoxMallb 1 IIEJIr0JIo3a:
MOJIEKYIISApHI (popMynH, TiIpoi3.

9. JloBeleHHA HEHACHYCHOIO
XapakTepy piakux KUPIB
(BipTyasIbHO).

10. OxucHeHHS [JIIOKO3U
aMOHIaYHUM pO3UMHOM
aprearym(I) OKCHIY (3a
BiJICYTHOCTI peareHTiB -
BIpTYyaJIbHO).

JabopamopHni docniou

1. BusBienss OpraHiuHUX
KHCJIOT y Xap4OBUX IPOJYKTaX.

2. OKUCHEHHS TTIIOKO3U
CBIXKOOJICpIKaHIM kynpym(Il)
TiIPOKCHUIIOM.

Ipaxkmuuni poo6omu

1. Po3B’s3yBaHHA  €KCIIEpUMEH-
TaJIbHUX 3a/1a4.

Haguanvni npoexmu

11. Exonoriuxa Oe3nevHICTh

3aCTOCYBaHHSI 1 0JIepKaHH (EeHOITY.
12. BusiBneHHs (benomy B

eKCTPaKTi 3eJeHOTO uYaio abo
ryarmri.

13.ByraeBogn 'y Xap4oBHUX
MPOAYKTaX: BHSIBJICHHS 1

010JIOT1YHE 3HAYEHHS.

14. Aediaiedoat 668d6.

15. HarypaubHi BOJIOKHA
POCIIMHHOTO TOXO/KCHHS: I1XHi

BJIACTMBOCTI, Jisi Ha OpraHizm
JIFOTUHH, 3aCTOCYBaHHSI.

16. lTyyni  BoOJOKHA:  iXHE
3acTocyBaHHS y TmoOyTi Ta
MIPOMHUCIIOBOCTI.

17. Etepu Ta ecTepH B
KOCMETHIII.
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00mMPUMYEMbCA NPAGUITL

0e3MeYHOT0 MOBOKEHHS 3 OPraHiYHUMHU PEUOBHHAMH;

ooyucnwe

3a XIMIYHUMH pPIiBHSHHSIMH KIUIBKICTh pEYOBHHHM, Macy abo o0’em 3a
KUIBKICTIO PEYOBHHH, Macoio ab0 00’€MOM peareHTy, 10 MiCTUTh MEBHY YacTKY
JIOMIIIIOK, OOTPYHTOBYIOYH OOpaHHii CIIOCIO pO3B’I3aHHS;

po3e’azye

eKCIepUMEeHTaIbHI 33a4i, OOTPYHTOBYIOUM OOpaHuii crioci® po3B’sI3aHHA.
inHicHHH KOMIOHEHT

PodUms 6UCHOBKU

LIOA0 BJIACTHBOCTEH OKCHUI€HOBMICHHMX OPraHiYHMX PEUYOBHH Ha MiACTaBi
ixHpOT OynOBH 1 mMpo OyIOBY OKCHTEHOBMICHMX PEYOBHH Ha IIiJICTaBl iXHIX
BJIACTUBOCTEH; HA OCHOBI CIIOCTEPEKCHb;

yceioomaioe

B32€MO3B 130K cKIamdy, OynoBw, BJIACTHUBOCTEH, 3aCTOCYBaHHS
OKCHT'€HOBMICHHX OpPTraHiYHHX PEUOBHH 1 IXHHOTO BILIMBY Ha JTOBKIJLJIS;

HEOOXiTHICTh OXOPOHH MOBKULIA Bil MPOMHUCIOBUX BiAXOJIB, IO MICTATH
¢eno;

GUCTI0BIIOE CYOIHCEHHS

LIOA0 BIUIMBY MPOAYKTIiB OPraHIYHOI'O CHHTE3Y Ha 3J0POB’S JIOJUHU Ta
€KOJIOT1YHHMI CTaH JOBKILI,;

D036’°a3ye npoodnemy

BJIACHOTO pAIliOHAJHLHOTO XapdyBaHHSI Ha OCHOBI 3HaHb MPO KHUPH i

BYTJIEBOIN;

ouinioe

OlosoriyHe 3HaYCHHS JKUPIB 1 BYTJICBOIIB U XapuyBaHHS JIIOAHHY;

pallioHaNbHE CITIBBIIHOMIEHHS BXMBAHHS POCIMHHUX Ta TBAPUHHUX JKHPIB,
nepeBary oJisiry 3 HaTypaJbHUX TKaHHH;

OC3IEYHICTh OPTaHIYHAX PEYOBHUH 1 IMpHUMae OOTPYHTOBAHE PIMICHHS MO0
iXHBOTO BUKOPHUCTAHHSL.

18. bioau3senbHe najabHE.

Hackpizni zmicmogi ninii
I pomaosmcwia gionosioanvicnme

Opep kaHHS €TaHOITY, €TAHAITIO.
300pos 1 i besnexa. Exonoeciuna 6e3nexa i cmanuti po3euUmox

Bionoriune 3Ha4eHHS KUPiB 1 BYTTICBOIIB AJIsl XapUyBaHHS JIIOAHHH.
Hionpuemnusicms i (hinancosa epamomuicms .

Opep kaHHS €TaHOITY, €TaHAITIO.
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Peakuiis ectepudikarii.

OO6uncieHHs 3a XIMIYHAMH PIBHSAHHSAMH KUTBKOCTI pEYOBHHHU, MacH abo 00’eMy 3a KUTBKICTIO PEYOBHHH, Macoro abo 00’€MOM peareHry, 0 MICTHTbH IEBHY

YaCTKY JIOMIIIIOK.

Tema 4. HiTporeHoBMicHi opraniuHi cnoyyku

Y4yeHb/y4eHH LA
3HAHHEBMIT KOMIIOHEHT

Ha3ueac

3araabHi GOpMYIH Ta XapaKTepHUCTHIHI (PYHKITIOHAIBHI) TPy aMiHIB Ta
aMIHOKHUCJIOT;

nosAcHo€

CTPYKTYpHi (pOpMyIIH aMiHiB Ta aMiHOKHCIIOT; aM(OTEPHICTb aMiHOKHUCIIOT;

3MICT TOHSTH: XapakTepucTHdHa (()YHKIIOHAABHA) aMiHOTPYyIla, MENTHIHA
rpymna, MoJinenTum;

HABOOUmMb NPUKAOU

aMiHiB, aMIHOKHCIIOT, OJIKIB.

HdisnbHiCHUI KOMIIOHEHT

po3pizuae

HAacH4YeHi i apoMaTHU4Hi aMiHu;

cknaoae

MOJICKYJISIPHI Ta CTPYKTYpPHI (JOPMYJIM aMiHIB Ta aMiHOKHCJIOT 3a Ha3BaMH i
3aralbHUMHU (OPMYJIaMH;

PIBHSHHS peaxiiif, SIKi OMUCYIOTh XIMIUHI BIACTHBOCTI MeTaHaMiHy (TOpPiHHS,
B32€EMOZISI 3 BOAOIO i XJIOPHIHOKO KUCIIOTOIO), aHUTIHY (B3a€EMO/IS 3 XJIOPUIHOIO
KHCIIOTOK, OpPOMHOIO BOJIOK0), aMiHOETaHOBOI KHCIOTH (B3a€MOis 3 HaTpiii
TiAPOKCUIOM, XJOPHIHOIO KHCIIOTOK, YTBOPEHHS IUMENTHIY) Ta OACp KaHHA
aHUTiHY (BIITHOBJICHHS HITPOOCH3CHY ),

Knacugikye

HITPOTE€HOBMICHI opraHiuHi
(byHKITIOHATTBHUMHU) TPYyTIAMHU;

npozHO3y€

XIMIYHI BIIACTUBOCTI aMiHOKHCJIOT, 3yMOBJICHI OCOOJTMBOCTSIMH OYIIOBH iXHIX
MOJIEKYIT;

xapaxmepu3sye

XiMi4HI BJaCTHBOCTI METaHaMiHy, aHUIiHy, aMiHOETaHOBOI KHCJIOTH 1 OiJKiB
(rimpouti3, KOIHOPOBI peaKilii);

0i0J10TiYHY POJIb aMiHOKHUCIIOT, OLNIKIB;

YCMAaHo8aI0€e

CIIOJIYKH 3a XapPaKTCPpUCTUIHHUMHU

Hacudveni W apoMaTuyHi amiHmM:
ckmang 1 OynmoBa MOJIEKYN, Ha3BH
HAWMPOCTIMX 32 CKJIaJOM CIOJYK.
Bynora aminorpymm.

AMIHM K  Opra”iuHi  OCHOBH.
XiMi4HI ~ BJACTHBOCTI  METaHAMIiHY,
anininy. Ogep:kaHHs aHiTiHY.

AMiHOKHCIOTH: CcKIag 1 Oymosa
MOJIEKYJ, 3arajibHi 1  CTpPYKTYypHi
bopmynm, XapakTepucTHuHi ((QyHKIIIO-
HaJTBHI) Tpymn, CHUCTeMAaTUYHA
HOMeHkyatypa.  [lentupna  rpyma.
XiMi4uHI BIAaCTMBOCTI ~aMiHOETaHOBOI
kuciotu. Ilentuan.

binkm sk BHUCOKOMOJIEKYIISIpHI
CHOJyKH. XIMIYHI BJIACTHBOCTI OIJKIB
(6e3 3ammcy piBHSHB peakxilii).

emoncmpauyii

11. Bzaemonmis aHTIHY 3
XJIOPUTHOIO KHCJIOTOO
(BipTyasampHO).

12. Bzaemonis aHlTiHy 3

OPOMHOIO BOJIOIO (BIpTyalbHO).

JabopamopHni docniou
3. biyperoBa peaxkiis.
4. KcaHTONpOTETHOBA pEaKIIis.

Haeuansni npoexmu

19. HarypaunpHi BOJIOKHA
TBApUHHOTO TIOXOKEHHS: iXHI
BJIACTMBOCTI, Jisi Ha OpraHizm
JIFOJTUHH, 3aCTOCYBaHHSI.
20. Amimin —  OcHOBa
BHPOOHUITBAa OAPBHUKIB.
21. Cuntes OLIKIB.

22. 30amaHcoBaHEe Xap4yyBaHHS —
3aMopyKa 37J0pOBOTO JKUTTH.
23. BuBenenus
OPTaHivYHOTO MOXOJKEHHSI.

IS

1AM
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MIPUYUHHO-HACIIKOBI 3B’S3KH MIX CKJIaJOM, OYyJOBOK, BIIACTHBOCTSAMU
HITPOT€HOBMICHHUX OPTaHIYHHX CIIONYK;

Jompumyemovca  npaeun  OS3MEYHOTO TOBOJDKCHHS 3  OPTaHIYHUMU
pEYOBHHAMH.
IinnicHM KOMIIOHEHT

yceioomioe

BIUIMB aHITiHYy Ta HOr0 MOXiJHUX (BOTHEHEOE3MEeUHICTh, IOIPA3JIUBICTh,
OTPYHHICTH) Ha JOBKIJUISI Ta OPTaHi3M JIFOINHU;

GUCTIOBTIIOE CYOHCEHHA

Npo BIUIMB OKPEMHUX HITPOT€HOBMICHHX OpraHIYHUX CIIONYK Ha OpraHizm
JIFOJIVHU;

oorpynmoeye

3aCTOCYBaHHS PEYOBHH IXHIMHU BIIACTUBOCTSIMU;

ouinloe

0lo70T1YHE 3HAYESHHS aMIHOKMCIIOT 1 O1/IKiB;

Dp0o36’a3ye npoodiemy

BIIACHOTO PaIliOHAJIHLHOTO Xap4YyBaHHs Ha OCHOBI 3HAHb MMPO OLIKW;

Podums 6UCHOBKU

PO BJIACTHBOCTI aMiHIB, aMIHOKHCIOT Ta OiNKiB, BUXOASYM 3 OyHOBH
MOJIEKYJI PEYOBHH, i IO OyIOBY PEUOBHH, BUXOISUH 3 iXHIX BIaCTHBOCTEH; Ha
OCHOBI CITOCTEPEIKEHb.

Hackpizni smicmogi inii
300pos s i besnexa. [ pomadsicvka sionosioanshicne. Exonoeiuna be3nexa i cmamuil po36umox.

idaacia+i*hiol ai*é%io oa éial i5%aied 48y épaeie oa joi+op+1al hadaaiaeua.
Hionpuemnugicmo i ghinancosa spamommicniv
OpepskaHHs aHUTIHY.

Tema 5. CHHTEeTHYHI BUCOKOMOJIEKYJISIPHI PpeYOBHHH i MOJiMepHi MaTepiaJn Ha iX OCHOBI

Y4yeHb/y4eHHIA: CuHTeTHYHI BHUCOKOMOJICKYIJISIpHI | [Jemoncmpayii
3HaHHEBMIT KOMIIOHEHT PE4YOBHUHH. [Monimepn. Peakmii | 13. 3pa3ku 1uiacTmac, Kaydykis,
nosAcHIo€E nojiMepu3alii 1 TONIKOHAEHcalii. | TYMH, CHHTETUYHUX BOJOKOH.
CYTb TIOHATTS TIOJTIMED; [Tnactmacu. Kayuyxku, ryma. | Haeuansni npoexmu
peakiiii momiMepu3allii 1 MOJNIKOHZACHcAIil sK crHoco0iB Jo00yBaHHs | Halimommpenimni momiMepu Ta cdepu | 24. CHHTETHYHI  BOJOKHA:  iX
OJTIIMEPIB; iXHBOTO BHKOPHCTAHHS. 3HAYeHHS,  3aCTOCYBaHHI Y
HAOOUmMb NPUKIAOU BB nomiMepHUX MaTepiadiB Ha | moOyTi Ta MPOMHKCIOBOCTI.
CUHTETUYHHUX BHUCOKOMOJIEKYJSIDHUX PEYOBHH 1 MOJIMEPHUX MarepiamiB Ha | 3M0pPOB’S  JMOOMHA 1 JOBKULIA | 25. Perukminr SIK €TMHII
X OCHOBI; [IpoGuemu yrtumizanmii  mojgiMepiB 1 | nuBigi3oBaHuil croci® yTumizanii
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PIBHSHB peakiiil mojgimMepu3anii i HOTiKOHAEHC AL
HisnbHiCHUI KOMIIOHEHT

Ppo3pizuae

peakii moyriMepu3aii i MOJIKOHACHCAII]; IIacTMacH, KaydykKu, TyMy Ta
CHHTETHYHI BOJIOKHA;

onucye

BJIACTUBOCTI MOJIIMEPHHUX MaTepialiB;

nopisnioe

MPUPOHI, IUTYYHI 1 CHHTETHYHI BOJIOKHA, TNIACTMACH;

ycmanognioe

MIPUYMHHO-HACTIAKOBI 3B 3KM MIX CKJIaZoM, OyIOBOIO, BIACTHBOCTSMHU Ta
3aCTOCYBaHHSIM TOJIMEPiB;

oompumyemucs

MpaBuIJI OE3MEYHOTO MOBOKEHHS 3 CHHTETUYHUMH MaTepialaMH.
IinHicHHi KOMIIOHEHT

o0orpynmoeye

3HAYeHHS TOJIMEPiB y CTBOPEHHI HOBUX MarepiayiiB Ta CHHTETUYHHX
BOJIOKOH.

lacTMac B KOHTEKCTI  CTajJoro
PO3BUTKY CYCITiITILCTBA.
CunteTnuHi  BOJIOKHA:  (hi3WYHI

BJIACTHUBOCTI 1 3aCTOCYBaHHSI.

TBEPAMX MOOYTOBUX BiAXOMIB.

26. ITepepodka moOyTOBUX
BIIXOM1B B VYkpaini Ta
PO3BHHEHHX KpaiHaX CBITY.

27. llepcnekTrBYU Ofep KaHHS 1
3aCTOCYBaHHS MOJIMEpIB 13
Harepe[ 3a1aHuMU

BIIACTUBOCTSIMH.
28. locnimkeHHsT ~ MapKyBaHHA
BUpOOIB i3 MOJIMEPHUX

MaTepiaiB i miacTMac.
29. BurotoBiieHHss BHUpPOOIB i3
TUIACTUKOBUX TUISIIOK.

Hackpizni amicmoei ninii

300poe s i besnexa. Exonociuna 6e3nexa i cmanuii po36uUmox.
Haiinmommpenimni mosnimepu Ta cepyt IXHbOro BUKOPHCTAHHS.
Brumis moniMepHUX MaTepialliB Ha 3I0POB S JIIOIUHH 1 TOBKIJIIA.

[Ipob6nemu yTumizanii mosiMepiB i miacTMac B KOHTEKCTI CTaJOro PO3BUTKY CYCIiJIbCTBA.

I pomaosircora gionosioanvbhicme.
BrmB noniMepHUX MaTepialiiB Ha 3A0POB’ S JTIOJUHU 1 JOBKIILIA.

[Ipo6memu yTrmizalii moaiMepiB i ImIacTMac B KOHTEKCTI CTAJIOr0 PO3BHUTKY CYCIIILCTBA.

THionpuemnusicmo i ghinancosa spamomuicniv
Haitnommpenimi nosimepu Ta chep iIXHPOTO BUKOPHUCTAHHS.

Tema 6. BaraToMaHITHICTH Ta 3B’A3KH MizK KJ1acaMi OPraHiYHUX peYOBHH

Y4yeHb/y4eHH TS
3HAHHEBMI KOMIIOHEHT
NOACHIOE
MPUYMHU 0araTOMaHiTHOCTI OpraHiYHUX PEUYOBHH;
HAGOOUmMb NPUKIAOU
TOMOJIOT'IB Ta 130MepiB;
CHOJYK i3 IPOCTUMH 1 KPAaTHUMH 3B’ I3KaMHU;
CIIOJIYK 3 PI3HUMH XapaKTepUCTHYHUMU ((PyHKIIIOHATbHUMH) TPyIIaMH;

3B’S3KM MDK KJIacaMH OpTaHIYHHUX

PEUOBHH.
3arambHi MOHATTSA TPO Oi0JIOTITHO
AKTHBHI pE4OBUHHI (BiTamiHm,
dhepmMeHTH).
Ponp oprasiuHoi Ximii y

pO3B’sI3yBaHHI CHPOBHUHHOI, €HEpreTHd-
HOi, IPOJIOBOJILYOT MPOOJIEM, CTBOPEHHI

Haesuanvni npoekmu

30. HaiiBaxxausimii XiMiuHi
BHPOOHMIITBA OPTaHIYHOI XiMii B
VYkpaiHi.

31. JIomiapHICTh Ta IIKIiIIABICTH
010JIOTIYHO aKTUBHUX J00aBOK.
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MPUPOAHUX Ta CHHTETHYHHUX O10JIOT1YHO aKTHBHUX PEYOBHUH. HOBHX MaTepiaiB.
HisnbHiCHUI KOMIIOHEHT
Ppo3pizuae
OpTaHivYHi CIIOIYKH 32 HAICKHICTIO 10 BiATIOBITHAX TOMOJIOTIYHHAX PSIIB;
cKnaoae
PIBHSHHS pEakiii, fKi XapaKTepU3yIOThb TE€HETHYHI 3B A3KH OPTaHIYHHUX
CIIOJYK;
oocnioicye
HasiBHICTh OPTaHIYHMX KHCIOT y TPOAYKTAX XapuyyBaHHS 3a JOMNOMOTOIO
THIUKATOPIB;
YCManose
3B’SI3KH MK KJIaCAMH OPTaHIYHUX CIIOJIYK;
GUKOPUCMOBYE
3HAHHS PO OPraHivYHi CIIOJYKH ISl IOSICHEHHS 1X pi3HOMaHITHOCTI;
00mMPUMYEMbCA NPAGUTL
0€e3MevYHOro MOBOIKEHHS 3 OPTaHIYHUMHU PEUOBHHAMH.
HinHicHH KOMIIOHEHT
yceioomioe
HEOOXiTHICTh 3HAHHS BIIACTUBOCTEH PEYOBHUHU ISl BCTAHOBJIICHHS ii BIUIMBY
HAa BJIACHE 37I0POB’sl 1 JIOBKIJLIS;
poilb  OpraHiyHOi Ximil y pO3B’sI3yBaHHI CHPOBWHHOI, €HEpPreTHYHOI,
MPOA0OBOJIBYOI IP00IIeM, CTBOPEHHI HOBUX MaTepialliB;
ouinioe
3HAYCHHS 010JIOTIYHO aKTUBHHUX PEYOBHH JIJISl OPraHi3My JIFOAMHU;
nonynapusye
X1IMIYHI 3HAHHSL;
yceioomioe
[IPaBO HA BIIACHUH BHOIp 1 NPUHHATTA PillICHHS;
BIAMOBIANTBHICTE 32 30€pEKECHHS TOBKULI BiJ] IIKiJTMBUX BUKHIIB;
BUCTIO6TIIOE CYOHCEHHA
PO MOXIIMBOCTI BUKOPHUCTAHHS OpPTaHIYHHX CHONYK 3aJeKHO BiJl iXHIX
BJIACTHBOCTEH
oorpynmoeye
3HAYeHHS OPTaHIYHUX PEUYOBHH Yy CTBOPEHHI HOBUX MaTepialis;
Ppobdums 6UCHOBKU
PO BaXIIMBICTh 3HAHP ITPO OPTaHiYHi CIIOIYKH.

1 pomaosircora ionosioansricmp. 300pos s i besnexa. Exonoeiuna besnexa i cmanutl pozsumox. Ilionpuemmusicms i hinarncosa spamommicmo
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BionoriyHo akTUBHI pEYOBHHH.
Poxp opranivHoi Ximil y po3B’s3yBaHHI CHPOBHUHHOI, EHEPTeTUYHO1, MPOIOBOIBYO1 Tp0OIIeM, CTBOPEHHI HOBHX Marepiais.

11 knac
70 Ton, 2 TOA HA THKICHD
QuikyBaHi pe3yJbTaTH HAaBYAJbHO-Ni3HABAJIbHOI TifJILHOCTI | 3MicT HaBYAJBLHOI0 MaTepiaay | IIpakTH4YHA YACTHHA
Tema 1. Ilepioguunuii 3aKkoH i mepioanyHa cucTeMa XiMiYHHUX eJIeMEHTIB
Yuenb/yuenuns: SBue nepioTUIHOT 3MiHu | Jemoncmpauii
3HAHHEBHIA KOMIOHEHT BJIACTHBOCTEHN €l1eMeHTIB 1 ixHiX cmomyk | 1. Pi3Hi Bapiantn nepioguyHOi
Ha3zueae Ha OCHOBI YSBJICHb NP0 CIICEKTPOHHY | CUCTEMH XIMIUYHHUX CJIEMEHTIB
S-, p-, d-emeMeHTH 3a IXHIM MiCI[eM y MePiOINIHIN CUCTEMI; OyIOBY aToMmiB. (moBra i1 kopotka  Qopmu,
HOACHIOE Enexrtponni i rpadiuHi enexTpoHHi | BipTyanbHi 3D).
BAJICHTHICTh 1 CTYIMiHb OKMCHEHHsI eJIeMeHTiB 2 i 3 mepiofiB y ocHOBHOMY i | opmynu atomiB s-, p-, d-ememenri. | 2. ®opmu EIeKTPOHHUX
30y/PKEHOMY CTaHaX aTOMIiB; [MpuHIMI «MiHIMATBHOT €HEPTii». opbitaneit (y tomy umcmi 3D-
HagoouUms nPUKIAOU 30ymKkeHnid ctaH aTtoma. BaneHTHI | IpOEKTyBaHHS).
S-, p-, d-ememenTiB. CTaHu eneMeHTiB. MoxiuBi crymeni | 3. Momeni aromiB -, p-, d-
HisnbHiCHUH KOMIIOHEHT OKMCHEHHSI HEMETAIIIYHHUX €JeMEeHTIiB 2 i | enemeHnTtiB (y ToMmy uymcii 3D-
cKnaoae 3 mepiofis. MIPOCKTYBAHH).

EEKTPOHHI 1 rpadidyni emeKTpOHHI (OpPMyIH aroMmiB s-, P-, d-elleMeHTIB
(Pepym) 1-4 mepioziB 3 ypaxyBaHHSIM MPUHIUITY «MiHIMAIBHOI €HEPTii»;

aTOMIB HEMETATIYHHUX €JIEMEHTIB 2 1 3 TepioiB Y OCHOBHOMY i 30yIKEHOMY
CTaHax;

ananizye

BIZIMIHHOCTI €JISKTPOHHUX KOH(]irypamii aromiB s-, p-, 0O-ei1eMeHTIB
(Depym) 1-4 nepionis;

nopisnioe

MOXJIMB1 CTYIICHI OKHCHEHHS HEMETAJIIYHUX €JIeMEHTIB 2 1 3 mepiofiB, 1o
3HAXOJATHCS B OJIHIN TPYIIi, HA OCHOBI €JIEKTPOHHOT OyTOBH TXHIX aTOMIB.
LinHicHN KOMIIOHEHT

00rpynmogye

MepioIMUHy 3MiHY BIIACTUBOCTEH €NEeMEHTIB 1 iXHiX MPOCTHUX PEYOBHH Ha
OCHOBI €JIEKTPOHHOI OYJJOBH iXHIX aTOMIB;

6UCTI06II0€ CYOIHCEHHA

LI00 3aCTOCYBaHHS IEPIOJMYHOIO 3aKOHY [UIs Ilepei0ayeHHs BIaCTUBOCTEN
1111e HE BIJIKPUTHUX EIEMEHTIB.

Haguanwvni npoexmu

1. CtBOpeHHs 3D-moneneit
aTOMIB €JICMCHTIB.

2. 3acTocyBaHHS PadiOHYKIIIIIB y
MEIULIHHI.

3. BukopucranHs pajioaKTHBHUX
i30TONIB  SIK  IHOWKATOpiB Y
TBApPUHHUIITBI, apXEO0JIOTIi.
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Hackpi3ui 3micToBi J1iHii
Lionpuemmugicms i hinarncosa spamommuicmo

SBuIie nepioAMIHOT 3MiHU BIIACTUBOCTEH €JIEMEHTIB 1 iXHIX CHOJTYK Ha OCHOBI YSIBJICHb PO €IICKTPOHHY OY/IOBY aTOMIB.

Tema 2. XiMiuHuUii 3B’5130K i 0y10Ba pe4OBHHHI

YdyeHb/y4eHH LA :
3HAHHEBMIT KOMIIOHEHT

ycmamnoene

BHI XIMIYHOTO 3B’S3Ky B pEYOBHHAX 32 iXHIMU (HOpPMYyIaMH;

HagoOUmMb NPUKIAOU

PEYOBHH 13 PI3HUMHU BUIAMH XIMIYHOTO 3B SI3KY;

aMOp(HUX 1 KPUCTATIYHUX PEUOBHH.
HisnbHiCHUI KOMIIOHEHT

ROACHIOE 6IOMIHHOCMI

B MEXaHi3MaX YTBOPCHHS KOBAJICHTHHUX 3B’S3KIB y MOJICKYJIi aMOHiaKy Ta
HOHI aMOHIIO;

MiXK aMOP(QHHUMHU 1 KPUCTATIYHUMH PEYOBHHAMH;

npozno3ye

(i3U4HI BIACTUBOCTI PEUYOBHH HA OCHOBI IXHBOI OyI0BH Ta OYJIOBY PEUOBUH
Ha OCHOBI iXHIX (Di3MYHUX BIACTUBOCTEH.
LinHicHNI KOMIIOHEHT

ouinloe

Ha OCHOBi OYyZOBM MOJIEKYJll BOJM 1 CHHPTIB MOXIHUBICT YTBOPEHHS
BOJHEBOTO 3B 513Ky MK MOJIEKYJIaMH{ BOJIH, CITUPTiB, BOJH i CIIUPTIB;

BUCTIO6TIIOE CYONHCEHHA

MO0 3aJeKHOCTI MiX BHKOPHCTAHHSIM DPEUOBHH Ta IXHBOIO OyIOBOKO i
BJIACTHUBOCTSIMHU.

WoHHwuii, KOBaJICHTHHM, METaTIYHUMH,
BOJTHEBUI XiMiuHI 3B’s3Kku. JloHOpHO-
aKIENTOPHUIM  MEXaHi3M  yTBOPCHHS
KOBAJICHTHOTO 3B’SI3Ky (HAa TIPHUKIIAII
KaTiOHY aMOHiI0).

Kpucraniuamii 1 amopdHHM cTaHu
TBEPAUX pEYOBHH. 3anexHiCTh
(GI3BUYHAX BJIACTHBOCTEH pPEUOBHH Bif
ixHBOI OYIOBH.

Jemoncmpauyii

4. Mopemni pi3HHX THUIIIB
KPUCTATIYHUX TIpaTok (y TOMY
grci 3D-TpoeKkTyBaHHN).

5. YTBOpeHHS aMOHIH XJIOpHUIY 3
aMOHIaKy 1 TiIpOoreH XJIOPHUITY.

6. 3pasku KpPHCTaJIIYHUX i
aMOp(HUX PEUOBHH.

Haeuansni npoexmu

4. 3acTtocyBaHHS piakux
KpPHCTAIB.

5. BukopucranHs pe4yoBHH i3
pI3HUMH  BHIaMH  XIMIYHHX

3B’SI3KIB y TEXHIIII.

6. 3HaUueHHS BOJHEBOTO 3B’SI3KY
TUTS oprasizarii CTPYKTYP
OilomoiMepiB.

Hackpizui 3micToBi j1iHii

300pos s i besnexa. Exonoeciuna 6esnexa i cmanuti poseumox. Ilionpuemmueicmo i ghinancosa spamomuicnis.

3anexHicTh Qi3UYHUX BIACTHBOCTEH PEUOBHH Bij iXHbOT OyIOBH.

Tema 3. Ximiuni peakuii

YuyeHb/y4eHnIs:
3HAHHEBUIA KOMIIOHEHT

nOACHIOE

BIUTUB Pi3HUX YWHHUKIB Ha 3MIMEHHS XIMIYHOI piBHOBAarW, Ha TiApoi3
COJIEH;

TIPUHITAI [Tii TabBAaHITHOTO €JIEMEHTA;

HAOOUmMb NPUKIAOU

HeoGopotri 1 00opoTHI  XimiuHi
mporecy. XiMigHa piBHOBara. IIpuHIumn
Jle HlaTensbe.

I'iapomi3 comneit.

[ToHATTS TpO TaNbBaHIYHHUN EIEMEHT
SK XIMI9HE JDKEPeIo eIEKTPUIHOTO

CTpyMy.

Po3paxynkosi 3agxaui

1. OGuucnenHss 3a XiMIYHEMH
PIBHSHHSIMH BiJTHOCHOTO BHXOZY
MIPOIYKTY peaKii.

JlaGopaTtopHi xocmiau
1. Busnauenns pH cepenopuma
BOJIHHMX PO3YWHIB collell  3a
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HEOOOPOTHHX 1 0OOPOTHHUX XIMIUYHHUX PEaKIii.
HisnbHiCHUI KOMIIOHEHT

cKknaoae

PIBHSIHHS peaKIIiil TigpodTizy CoJiei;

Ppo3pizuae

HEoO0OpOTHI 1 000POTHI XIMIUHI peaKIii;

xapakmepusye

CyTh XIMi4HO{ piBHOBAry, TiAPOIIi3y CONEH;

npozHo3ye

MOJKJIMBICTB PeaKIlil ripoti3y CoJiei;

pH cepenoBuina BogHUX PO3YHHIB CONEH;

dobupace

YMOBH 3MIIIIEHHS XIMIYHOI piBHOBAard OOOPOTHHUX TPOIECIB HA OCHOBI
npunuuny Jle Ilartense;

dompumyempca TpaBwil OE3MEKH 1] Yac BUKOHAHHS XIMIYHUX JOCITIIiB;

excnepumenmanvho BuzHadae pH cepenoBuIla BOTHUX PO3YMHIB CONEH 3a
JTIOTIOMOT OO 1HTUKATOPIB;

00uucnioe 3a XiMIYHUMU PIBHSAHHSIMH BiTHOCHUW BHXIiJ MPOAYKTY peakiii,
0OTPYHTOBYIOUHM OOpaHMii CIIOCiO pO3B’I3aHHS.
LinHicHN KOMIIOHEHT

6UCN0610€ cyOMyceHHa TIPo 3HaueHHs npuHnuiy Jle llarense B kepyBaHHI
XIMIYHMMH TIpOLIECaMU;

oorpynmosye

3Ha4YeHHs 000POTHUX MPOLECIB y TOBKULTI, IPOMHUCIOBUX BUPOOHHULITBAX;

BIUTUB TiApoi3y conewt Ha pH rpyHTiB;

OYiNIOE HETaTHBHUI BIUIMB HAa EKOJIOTII0 BIANPAaLbOBAHUX TaJIbBAaHIYHUX
CJIEMEHTIB 1 dompumyempca PaBUIl iXHBO1 yTHII3AM].

JOTIOMOTOI0 1HAUKATOPIB.

HapuajbHi npoekTn

7. anpBa”HIYHUA ~ €JIEMEHT 3
KapTOILT, TUMOHY.

8.Bumu 1 mnpuHmMmM poboTH
MaJMX JDKEpeNl  eIeKTPHUUHOTO
CTpyMy, yTHIIi3aLis iX.

Hackpi3Hi 3micToBi jiHii
Hionpuemnugicmo i ghinancosa spamommicniv
[ToHATTS PO TAEBAHIYHUHN €IEMEHT K XIMITHE JDKEPEJIo CTPYMY.

Tema 4. Heopraniuni peyoBuHH i iXHi BJacTHBOCTI

Y4yeHb/yueHuIs:

3HAHHEBHMIA KOMIIOHEHT
Hasueae
HAWMOIIMPEHII Y IPUPOJIi METANIIYHI i HEMETaliYHi elIeMeHTH;
MPEJICTABHUKIB ~ KJIACiB  HEOPTaHIYHHX CIONYK 33 CHCTEMaTHYHOIO

HOMEHKJIATYPOIO;

Hemeranu. 3aranbpHa
XapakTepucTUKa HeMmeradiB. Di3nuHi
BJIACTHBOCTI.

Anotpomisi. AnotponHi Mmoaudikarii
PEYOBUH HEMETATIYHUAX €JICMCHTIB.
SABumie axcopOiii.

Po3paxynkosi 3agaui

2. O6uuciieHHs KUIBKOCTI
pedoBMHH, Macu abo o00’emy
MPOAYKTY 32 PIBHAHHIM XiMi4HOT
peaxiii, Ko OJWH i3 pearcHTiB
B35TO B HAJIJIUIIKY.
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nOACHIOE

CYTh SIBUIIIA JIOTPOTIii;

BiIMIHHOCTI BIIacTUBOCTEH anoTponHux Moaudikaniii Oxcureny, Cynsdypy,
Kap6ony, ®ochopy ixHIM KUTBKICHUM CKJIaI0M a00 0yI0BOIO;

CyThb SBHIIA aAcopOUii; aHTPONOreHHI 1 NPHUPOAHI MPUYMHU TOSBH B
aTMocdepi OKCUIIB HEMETAIIYHUX €JICMEHTIB;

HagoOuUmb npUKIAOU

anmoTpontHux Moaudikanii Oxcureny, Cymnsdypy, Kapbony, docdopy;
CIONYK HeMeTaJiuHuX eleMeHTiB 3 ['igporeHoM (TimporeH XJIOpU, TiAporeH
cynbdin, amoHiak);

B32€MO3B’SI3KiB MK PEUOBHHAMHU.

HisnbHiCHUI KOMIIOHEHT

cKknaoae

PIBHSHHS, IO MiATBEP/KYIOTh BiTHOBHI BJIACTHBOCTI METAajiB, 30KpeMa
AMFOMIHIIO 1 3aji3a (peakiiii 3 HeMeTalaMH, BOIOI0, KHUCIIOTaMH i COJSIMH B
pO34MHAaX);

OKHCHI BJIACTUBOCTI HEMeTaliB (KHCEHb, CipKa, BYTJelb, XJOp) B PEaKIlisiX 3
BOJIHEM 1 METaIaMHu;

BiTHOBHI BIIACTMBOCTI BOJHIO ¥ BYTJEIIO B pPEaKIisfiX 3 OKCHAaMHU
METAIIYHUX €JIEMEHTIB;

peaxiiiii, fKi XapakTepu3yIOTh OCOOIHMBOCTI BOJAHHX PO3YMHIB TiIpOTEH
xjopuny (3 OcCHOBaMHM), TigporeH cynbdimy (3 Jsyramm), amoHiaky (3
KHUCIIOTaMH ),

peakuil, sIKi XapaKTepu3yloTh XiMi4HiI BIaCTHBOCTI Ta OJep>KaHHS OCHOBHHX,
KHUCIIOTHHUX Ta aM(pOTEPHUX OKCHIIB;

KHCIJIOT, OCHOB, aM()OTepHUX TinpokcuniB (Amrominito i LluHKY), cepenHix i
KHCITHX COJICH;

peakuid HITpaTHOI 1 KOHLEHTPOBAaHOI CyJb(PaTHOI KHUCIOT 3 MarHiem,
LIMHKOM, MIJIJIIO;

xapakmepusye

MeTaJ M 1 HeMeTanu, iXHi (i3M4HiI BJIACTHBOCTI Ta 3acTocyBaHHS (Y TOMY
YUCITi CIIABIB METAJIB);

3aCTOCYBaHHSI T'iIPOTeH XJIOPUAY, TIIPOTeH cynb(iay, aMOHiaKy;

(¢i3uvHI Ta XiIMIYHI BJIACTUBOCTI (B3a€MOIS 3 MarHieM, ITMHKOM, MIiJIIIIO)
HITpaTHO{ 1 KOHLIEHTPOBAHOI CYNIb(ATHOT KUCIIOT;

3acrocyBaHHA rigpokcuais Harpiro i Kamsiito;

MOLIMPEHHS COJIEH Y IPUPO/Ii;

OKHCHI Ta BIZHOBHI BIIACTUBOCTI
HEMeTaliB. 3aCTOCYBaHHS HEMETAIB.

Croylyku HEMETaJliYHUX CIIEMEHTIB
3 TigporenomM. OcoOIMBOCTI BOTHHUX
PO3YHMHIB IMX CIONYK, iX 3aCTOCYBaHHS.

Oxcuay HeMeTallyHUX €JIEMEHTIB,
ix yMmicT B armocdepi.

Kucnorn. Kucnorui JTOIITI.
OcoOmmBOCTI  B3aeMoOmii MeTaliB 3
HITPaTHOIO i KOHIICHTPOBAHOIO

Cynb(haTHOI KHCIOTAMH.

3aranpbHa XapaKTEpUCTHKA METAIiB.
®i3uYHI BIIACTHBOCTI METAJIiB HA OCHOBI
ixHBOT OYIOBH.

AnromiHIH 1 3ami3o:
XIMIYHI BJIACTHBOCTI.

3acTocyBaHHS MeETaliB Ta
CIUIaBIB.

OcHOBH. BaactuBocrTi,
3acToCyBaHHsA rigpokcuaiB Harpito i
Kamnpmiro.

Comi, iX NOWMPEHHS B NPHUPOII.
Cepenni Ta kucm comi. [loHATTS TIpO
JKOPCTKICTH BOAM Ta cmocodu  ii
YCYHEHHSL.

CyuacHi cuiIiKaTHI MaTepiajH.

Minepanbai no6puBa. IloHATTS TIpO
KHCJIOTHI Ta JyXHi IPYHTH.

SxicHi peakiiii Ha AesSKi HOHM.

Bioyoriune 3HaYCHHS METATIYHHUX 1
HEMETAJIIYHUX €JICMEHTIB.

I'eHeTHUHI 3B’S3KH Mi’)K OCHOBHUMH
KJIaCAMH HEOPTaHIYHHUX CTIONYK.

¢bi3uaHl 1

IXHIX

demoncTpauii
7.3pa3km  MerTamiB i
CILIaBiB.

8. 3pa3ku HEMETaTiB.

9. Mogeni KpHCTalTidHUX IPATOK
ATOTPOITHUX Moaugikamin
Kapbony 1 Cynbdypy (y Tomy
quciti 3D-npoeKTyBaHHS).

10. BusiBiieHHs y po34uHi
katioHiB Depymy(2+)
(BiptyanpHO), Depymy(3+)
(BipTyasipHoO), Bapito, amoHiro.

IXHIX

JlaGopaTopHi nocsinu
2. JocmimkeHas ancopOiiHOL
3IATHOCTI aKTUBOBAHOTO BYT1JUIS

Ta  AQHAIOTIYHMX  JIIKQpCHKUX
npenaparis.

3-6. BusiBnenns y po34nHi
KaTIOHIB Depymy(2+),

®epymy(3+), bapito, amoHito.
7, 8. BusBneHHs y po3uMHaX
cutikar- i oprodocdar-ioHis.

IpaxkTu4si podoTH

1. JlocnipkeHHs SKICHOTO CKJIaAy
COJIeH.

2. 'enernuni 3B’ SI3KH
HEOPraHIYHUMU PEYOBHHAMMU.

MDK

HaguaibHi npoeKkTH

7. lTy4Hi anMasu y TEXHiLi.

8. PamionagpHe ~ BUKOPHICTAHHS
noOpuB Ta mpodJeMa OXOPOHHU
JTOBK1LIA.

9. 3anoGiranus HEraTUBHOMY
BIUTMBOBI HITpaTiB Ha OpTaHi3M
JIFOJTUHU.

10. Heopraniusi
dapmarrii (abo

PCUYOBUHHU Y
JIOMAIIHIA
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cKadae TaH TOCHIKSHHS Ta eKCREPUMEHMAbHO 6CHIAHOG/II0E TEHETUYHI
3B’A3KM MK HEOPTaHIYHUMU 1 OPTaHIYHUMHU PEYOBHHAMU;

nopisnioe

($hi3uvHI Ta XIMIYHI BJACTHBOCTI METaiB (IFOMIHIN 1 3ai30) 1 HEMETAiB,
OKCHIIB METANIYHUX 1 HEMETAIIYHUX €JIEMEHTIB;

0COOJIMBOCTI BOJHHUX PO3YHMHIB TiPOTeH XJOPHUIY, TiAPOTeH CyIbdimy,
aMOHiaKy;

ocHoB (rigpokcuniB Hatpito i Kasbiiiro);

ananizye i maymauums pe3ynbTaTH TOCIiKEHb;

npozno3ye pH cepeoBuIla KUCIOTHUX 1 JIy)KHUX I'PYHTIB;

YCMAaHO61I0€ TEHETHYHI 3B’SI3KM MIXK OCHOBHHUMH KJaCaMH HEOPTaHIYHHUX
CTIOJYK;

npoeodums SKiCHI peakilii # BuU3HA4Yae B po3umHax WoHU: Depymy(2+),
Depymy(3+), ocamkyroun ix myramu, bapito, amosiro, cumikar- i oprodocdar-
10HH;

odocnioicye

SIKICHHH CKJIaJ COJIEH;

aJIcOpOIifiHy 3IaTHICTh aKTMBOBAHOTO BYTL/UIS T4 aHAJIOTIYHUX JIKAPCHKUX
Mpenaparis;

ananizye BUOM KOPCTKOCTI BOAM 1 mponouye Oe3meuHi criocoOu YCYHEHHs
KOPCTKOCTI BOJX Y TIOOYTI;

dompumyempca PaBIl OC3MEKH I1i]] 4aC BUKOHAHHS XIMIYHUX JOCIIIiB;

004uCnI0€ KUTBKICTh PEYOBHHH, Macy abo 00’€éM TPOIYKTYy 3a PIBHSIHHIM
XIMIYHOT peakIlii, IKII0 OJUH i3 PEarcHTiB B3STO B HAJJIUIIKY, OOTPYHTOBYIOUHU
00paHuii criocid po3B’sI3aHHS.

inHicHUH KOMIIOHEHT

POOUmMb 8UCHOBKU HA OCHOBI CTIOCTEPEIKEHb;

00rpynmoeye

3HAaYeHHS AJTOTPOIHHUX TIEPETBOPEHD;

MIPUYUHY iICHYBaHHS KHCJIOTHUX 1 JIY)KHHUX IPYHTIB;

ouinloe

Oionoriune 3HadenHs Mertaniuaux (Kamemito, Kamito, Hatpito, Marsiro,
@epymy) 1 Hemeramiunux (Okcureny, Hirporeny, Kap6Gony, ®Pocdopy,
TaJIOTCHIB) €JICMEHTIB;

HaMBaXJIMBIIIKX MPEJCTABHUKIB OCHOBHHX KJIACIB HEOPTaHIYHUX CIIOJYK;

00600umo

NPaKTUYHY 3HAYYIICTh SIBHILIA aJcopOllii, MeTalliB i HEMETaliB Ta CHOJYK

anTeuIi) 1 Xap4oBii
IIPOMHCIIOBOCTI.

11. Kucnorai mom.

12. Jocmimkenuss pH r1pyHTIB
cBoei wmicueBocti. CkiamaHHs
KapTH POJIFOYOCTI.

13. BrmactuBocTi 1 3aCTOCYBaHHSA
KapOOHaTIB, HITpaTiB i
oprodocdariB JYKHUX i
JYKHO3EMEJIbHUX  METaTIYHUX
€JIEMEHTIB, COJIEHl aMOHIIO.

14. VYCyHEHHS THUMYacoBOi 1
MTOCTIHOT )KOPCTKOCT1 BOJIH.
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METaIYHUX 1 HEMETAIIYHUX €JIEMEHTIB;

YIUTHB ’KOPCTKOi BOAM Ha MOOYTOBI MpHIaan i KOMYHIKaIIii;

GUCII06TIIO€ CYOIHCEHHS

010 610JI0TIYHOT POl 030HY 1 HOTO 3aCTOCYBaHHS, €KOJIOTIYHAX HACTIIKIB
BUKUAIB B atMocdepy okcuais Kapbony, Hitporeny, Cynsdypy;

KHCJIOTHUX JAOINIB, MapHUKOBOTO e(eKTy, HepalliOHaIbHOTO BHKOPHUCTaHHS
MiHepaJbHUX TO0OPHUB.

Hackpi3ui 3micToBi J1iHii
1 pomaosmcwia gionosioanvHicme
KucnorHi gom.
[ToHATTS PO >KOPCTKICTH BOJM Ta CHOCOOH ii yCyHEHHS.
300pos s i besnexa
SAsuiie agcopOIii.
3acTocyBaHHs BOAHUX PO3UYHHIB TiAPOreH XJIOPHUIY, IAPOreH cynbdiay, aMOHIaKy.
KucnorHi gom.
BractuBocrTi i 3acrocyBanns rigpokcuiB Harpito 1 Kanbiito.
[ToHATTS PO >KOPCTKICTH BOJM Ta CHOCOOH ii yCyHEHHS.
Exonoziuna besnexa i cmamuti po3eumox
SABuie agcopOIii.
3acTtocyBaHHS BOJHUX PO3UMHIB TiPOTEH XJIOPUAY, TiApOreH cynb(hiny, aMOHIaKy.
KucnorHi gom.
Lionpuemnusicms i Qhinancoéa cpamommicmo
®Di3uvHI BIACTUBOCTI METAJIIB HA OCHOBI IXHBOT OY/IOBH.
AroMiHiH 1 3ami30: Qi3UdHi 1 XIMi9HI BIACTHBOCTI.
3acTocyBaHHs METaJiB Ta IXHiX CIUIaBiB.
3acTocyBaHHS HEMETAIIB.
3acTocyBaHHs BOAHUX PO3YHHIB TipOreH XJIOPULY, TiApOreH cyiabdiny, aMoHiaKy.
BrnactuBocrTi i 3acrocyBanns rinpoxcuaiB Harpito 1 Kanpmiro.
[ToHATTS PO >KOPCTKICTh BOAM Ta CHOCOOH ii yCYHEHHS.
OO06urcneHHs KUTBKOCTI PEYOBHHHU, MacH ab0 00’ eMy TTPOIYKTY 3a PIBHAHHIM XIMIYHO1 PEaKIlii, IKIO OJWH i3 pearcHTiB B3SITO B HAJUTHIIKY.

Tema 5. Ximis i mporpec Jwoacraa

Yuenn/yuyenuus: Pomp ximii y crtBOpeHHi HOBUX | HaByajbHi mpoekTH
3HAHHEBHMIA KOMIIOHEHT MmarepiaiiB, PO3BUTKY HOBUX HampsmiB | 15. Bupimenus
HAGOOUMb NPUKIAOU 3ACTOCYBAHHS XIMIYHUX CIOIYK y PI3HUX TATY3dX Tay | TEXHOJOTIH, PO3B’sI3aHHI MPOJAOBOJILYOI, | YTHITI3aIlii pi3HHIX
MOBCSIKJCHHOMY KHUTTi. CHUPOBHHHO1, EHEPreTUYHO1, €KOJIOTIYHOT | EJIEKTPUYHHX JIAMIL.
LinHicHN KOMIIOHEHT mpooIeM. 16. IligroTOoBKa €cCe iHO3EMHOIO
oyinlo€ 3HaueHHs XiMmil y CTBOpPEHHI HOBHMX MartepiaiiB, PO3BUTKY HOBHX «3eneHa» Ximis: cyvyacHi 3aBmaHHs | MOBOIO «Poip  Ximii
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HaNpsIMIB TEXHOJOTiH, po3B’s3aHHI MPOJOBOILYOI, CHPOBUHHOI, EHEPTETUIHOI,
€KOJIOTIIHOT Ipo0IeM;

yceioomaioe

3HaYCHHSA HOBOI (isocodii y XiMii 1 BIacCHOI TPOMAIIHCHKOI TO3MINT IS
peaizauii KOHIEMNIi{ CTaaoro po3BUTKY CYCIiJIbCTBA;

MIPUYHUHHO-HACIIAKOBI 3B’ SI3KM y MPHUPOIi Ta i1 MIHHICTB 1 HITICHICTB;

MpaBoO Ha BIACHWUH BHOIp 1 IPUUHATTSA PillICHHS;

BIIMOBITANTBHICTE 32 30€pEKESHHS TOBKULIS BiJ] IIKiJTHBUX BUKH/IIB;

nonyaapu3ye XiMiuHi 3HaHHS;

KpUMu4HO cmagumuscs 10 XiMIiYHOT iHpopMaIlii 3 pi3HUX JHKEPEIT;

BUCTLOGTIIOE CYOHCEHHS

II0/I0 3HAYEHHS XiMIYHUX 3HaHb SIK CKJIQJIHUKA 3aTajbHOT KYJIbTYpH JIIOAMHY;
PO BIUIMB JisUTHOCTI JIFOJMHU Ha JOBKLLISA Ta OXOPOHY HOTO BiJ| 3a0py/THEHb;

GUPOONAE 61ACHI CMABICHHS IO TIPUPOJIU SIK HAMBUIIOT IIIHHOCTI.

nepesn XiMiYHOI0 HAayKOI0 Ta XiMIYHOIO
TEXHOJIOTI€IO.

SKUTTI.

Hackpi3ui 3micToBi jtiHii

I pomaosincwia ionosioanvricne. 300pos s i besnexa. Exonoeiuna 6esnexa i cmanuii poseumox. Ilionpuemnusicns i (hinancoéa pamomHici.
Pous ximii y cTBOpeHHI HOBMX MarepialliB, PO3BUTKY HOBHX HANpPSMIB TEXHOJOTiH, PO3B’si3aHHI MPOJOBOJIBLYUOI, CHPOBHHHOI, EHEPTETHYHOI, €KOJIOT14HOT

mpooiem.
«3eneHay XiMis.




