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MHOACHIOBAJIBHA 3AIINCKA

Ha cywyacHOMy eTami pO3BUTKY CYCIIJILCTBA BCE OUYEBUIHINIMM CTA€ 3HAUEHHS MPUPOJHUYMX HAYK JJIS peaizamii KOHIEMINI cTaioro
po3BuUTKY. He BHMasKOBO B pi3HMX KpaiHaX CBITy NMWJIbHA yBara MPUIUISETHCS BIOCKOHAJIECHHIO CHCTEMH TPUPOTHUYOI OCBITH, B TOMY YHCIi i
ximMiyHOi. PeopmyBaHHS cuUcTeMH OCBITH IpH LbOMY Mependadae ii BIAKPUTICTH 1 BapilaTUBHICTh, PI3HOMAHITTS (GOpM 1 METOIIB opraHizarii
HaBYaJIbHOI MISNTBHOCTI, TOOTO AuQepeHIialito HaB4aHHs.

Ximist, Oyaydu TPUPOTHHYUM MPEAMETOM, Ma€ BEIMYE3HUI MTOTSHITIa HABUYAHHS 1 pO3BUTKY. be3 3HaHHS 1 po3yMiHHS XiMIYHOT (GOPMHU PYXY
Marepii HEeMOXKJIMBO YSBUTH CO01 Cyd4acHy HayKOBY KapTHHY CBITY. AJKe CBIT, III0 HacC OTOUYY€ — 1€, eI 3a BCE, CBIT PEUOBUH, SIKI € OCHOBOIO
KHUBOT 1 HEXKUBOI IPUPOJIH.

Hapuanbha nporpama 3 ximii ams 10-11 kmaciB 3aknajiB 3aranbHOI cepelHbOi OCBITH pO3po0iieHa Ha MifcTaBi Jlep:kaBHOrO CTaHIApTy
0a30B0i 1 MOBHOI 3arajbHOI CepelHBOI OCBITH, 3aTBEpIKeHOro mocraHoBoro KaGinery MinictpiB Yipainu Big 23.11.2011 Ne 1392. [Iporpama
MpHU3HAYEHA JUTsl HAaBYaHHS XiMil Ha PiBHI cTaHAapTy, TOOTO y Kiacax, Jie XiMig He € mpoQUIbHUM IpeaMeToM. 3MICT IporpaMu 0a3yeThcs Ha
3HAHHAX 1 KOMIIETEHTHOCTSX, HA0yTUX YYHSIMU B OCHOBHIN IIKOJII, 1 € IPYTMM — BUIIUM KOHLIEHTPOM BHUBYEHHS XiMii.

VY mpoueci HaBY4aHHS IpEeIMETa MOXHA BHMKOPUCTOBYBaTHM JAOJATKOBI TOAWHM HABYAJIBHOIO IUIaHY, IO NPU3HA4YE€Hl Ul BHUBYEHHS
CIEIKYPCiB, (aKyJIbTaTUBIB 1 KypciB 3a BHOOPOM, OpIEHTOBAHUX, 3aJICKHO B1Jl MPOQiIr0 HABYaHHS, HA MOCHJICHHS] MDKIIPEIMETHHUX 3B’ S3KIB XiMii 3
IHIIMMH HayKaMHU.

BuBuenHs Ximii y crapiuiid IIKOJi Ha PIBHI CTaHAAPTy CHpPSIMOBaHE Ha Mojaiblie (GOpMyBaHHS y BUIIYCKHHUKIB HAyKOBOTO CBITOIVISNY,
XIMIYHOI KYJIBTYpHU SIK CKJIQJHUKA 3arajabHOI KyJAbTYpH CY4YacHOI JIIOAMHU 1 pO3BUTKY IXHBOTO TBOPUOTO MOTEHIIATY 33151 YCHIIIHOI comianizarii B
Cy4aCHOMY CYCILIbCTBI.

Buryckauku ctapmioi mkoiaM — e MUTICHI 0COOMCTOCTI, BCEOIYHO PO3BHHEHI, 3[aTHI 0 KPUTUYHOTO MUCIICHHS;, TPOMAJISHU 1 aTPiOTH 3
AKTUBHOIO JKUTTEBOIO MO3ULIEIO, AK1 I1IOTh 3T1HO 3 MOPaJIbHO-€TUYHUMHU MPUHIIUIIAMH 1 IPUHMaIOTh BINOBIAANbHI PIlLIEHHS; IHHOBATOPH, TOTOB1
3MIHIOBaTH HAaBKOJIMIIHIM CBIT, pO3BUBATU €KOHOMIKY, KOHKYPYBaTH Ha PUHKY Ipalli, BAUTUCS BIIPOJOBXK SKUTTS.

Meta HaBuaHHsA XiMii Ha PiBHI CTaHAapTy BIATOBIAa€ METI TOBHOI 3arajbHOI CEPEeIHBOI OCBITH 1 ToNATae y 3a0e3leyeHH1
3arajlbHOOCBITHBOI ITIJITOTOBKM 3 TIpeAMETa, IO Iepeadadae yMiHHS TOSCHIOBATH XIMIYHI SBHINA, POOUTH OOTPYHTOBaHI BHCHOBKH INPO HUX,
YCBIJIOMJIIOBaTH BIUIMB HAayKH 1 TEXHOJIOT1HM Ha 3MiHY MaTepiajabHOI0, IHTENEKTYaJIbHOTO i KyJIbTYpPHOTO CEpEeI10BHILL.

Merta HaBuaHHS XiMii Ha piBHI CTaHIApTy JOCATA€TbCS HAa OCHOBI peasizallii 3aBJaHHA XIMIYHOI OCBITHM — (popMyBaHHS 3acobaMu
HaBYAJIBHOTO MPEAMETa KJAKYOBHX i MpeIMeTHUX KOMIIETEeHTHOCTEM.

Hapuanss ximii y cTapiriii Ikomii cpsMoBaHe Ha BUKOHAHHS TAKMX OCBITHIX, PO3BUBAJIbHUX 1 BUXOBHHX 3aB/AaHb!

— TOTUOMIOBATH 1 PO3MIMPIOBATH 3HAHHS MPO XIMIYHY CKJIQI0BY NMPHUPOAHUYO-HAYKOBOI KApTHHH CBITY: HAWBAaXIIMBINI XiMiYHI MOHSTTS, 3aKOHH i
3aKOHOMIPHOCTI, TeOpii 1 mpolecH; Cy4acHy XiMiYHy HOMEHKIIaTypy PEUOBHH;

— pO3BUBATH YMIHHS CaMOCTIMHO HaOyBaTH XiMIYHI 3HAHHS 3 Pi3HUX 1H(OPMAIIHUX JHKEPET Ta Y X0l eKCIIEPUMEHTATBHUX JTOCITIIHKEHb 1
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KPUTHYHO 1X OCMHCIIOBATH; 3aCTOCOBYBATH OTPUMAaHI 3HAHHS JJISl TOSCHEHHS BIACTUBOCTEH PEYOBUH 1 PI3HOMAHITHUX XIMIYHUX SBUII;, O€3MEUHO
BUKOPHUCTOBYBaTH PEYOBMHHU 1 MaTepiaiy; OLIHIOBATH POJIb XiMIi Y pO3BUTKY CY4aCHHUX TE€XHOJIOTIHM Ta po3B’s3aHHI NIOOATBHUX MPOOJIEM; TBOPUO
PO3B’s3yBaTy TMPAKTUYHI 3aBIaHHS XIMIYHOTO XapakTepy y TOBCSKICHHOMY JKUTTI, MOTEPEIKYBaTH SBUINA, IO 3aBIAIOTh IIKOIU 3I0POB'IO
JIFOIWHH 1 JOBKIJIIIO;

— BUXOBYBAaTH IEPEKOHAHICTh y MO3UTHUBHIM poOJIi XiMii SIK HayKu y 3a0e3ledeHHI MPOrpecy CYCIiIbCTBA, YCBIIOMIICHHS HEOOXiTHOCTI
XIMIYHO TPAMOTHOTO CTaBJICHHS JI0 BIACHOTO 3[I0OPOB'S 1 TOBKIJLJIS.

BHecok xiMmii y (hopMyBaHHS KJIFOUOBUX KOMIIETEHTHOCTEH YUHIB PO3KPUTO B TAOIUIII.

KoMmneTeHTHiCHMI MOTEHIIia/l HABYAJBHOTO NpeAMeTa XiMist

KHHNOB% IIpeaMeTHMIi 3MicT KJI1I0Y0BOI KOMIIETEHTHOCTI i HAaBYaJIbLHI pecypcH 14 ii popmyBaHHs
KOMIIETeHTHICTh
Cninkysanus YMiHHs:
0epiICcasH o0 - BUKOPHCTOBYBAaTHM B MOBJIEHHI XIMIYHI TE€PMIHH, MOHSTTS, CUMBOJH, Cy4acHY YKpaiHCbKYy HAayKOBY TEPMIHOJIO!
(i pionoro y pazi HOMEHKJIATYPY;
GiOMIHHOCHI) - (popmymroBaTH BIAMOBIIb HA TOCTABIICHE 3AITUTAHHS,
Mmoseamu - apryMEHTOBAHO OIMCYBATH XiJ1 1 YMOBU IPOBEJICHHS XIMIYHOTO EKCIIEPUMEHTY;
- 00rOBOpIOBATH PE3YJABTATH JOCIIIKEHHS 1 pOOUTH BUCHOBKH;
- Opatu yyacTh B OOrOBOPEHHI MUTAaHb XIMIYHOTO 3MiCTY, 9iTKO, 3pO3yMiJIO BUCIIOBIIIOBATH CBOIO TYMKY;
- CKJIaJ]aTH yCHE 1 MUChbMOBE MOBIJJOMJICHHSI Ha XIMIYHY TEMY, BUTOJIOLIYyBaTH HOTO.
CraBiieHHs:
- [IAHyBaTH HayKOBY YKPaiHCbKY MOBY;
- KPUTUYHO CTABUTHUCH JIO TIOB1IOMJIEHb XIMIYHOTO 3MICTY B MEIIHHOMY IIPOCTOPI;
- IOMY/SAPU3YBAaTH XIMI4HI 3HAHHS.
HaguauabHi pecypceu:
- MIAPYYHUKH 1 TOCIOHNKH, HAYKOBO-TIOMYJISIPHA 1 XY/IOXKHS JIiTeparypa, eJIeKTPOHHI OCBITHI PeCcypcH;
- HaBYaJIbHI MMPOEKTH Ta MPE3CHTYBAaHHS IXHIX PE3yJIbTAaTIB.
Cninkyeanns Yminnsa:
iHO3eMHUMU - YUTATU ¥ PO3YMITH IHIIOMOBHI HaBYAJIbHI i HAYKOBO-TIOMYJISIPHI TEKCTH XIMIYHOTO 3MICTY;
mosamu - CTBOPIOBATH TEKCTH MOBIIOMJIEHD 13 BUKOPUCTAHHSIM 1HIIOMOBHHUX JDKEPET;




4

- YUTATH 1HO3EMHOIO MOBOIO 1 IPABHJIBHO BUKOPUCTOBYBATH XIMIYHY HOMEHKIIATYPY;
- MOSICHIOBATH 1 BUKOPUCTOBYBATH 1HIIOMOBHY XIMIYHY TE€PMIHOJIOT1IO.
CraBJieHHs:
- IIIKaBUTHCH 1 OLIIHIOBATH 1H(OPMAIIi0 XIMIYHOTO 3MICTy IHO3EMHOIO MOBOIO;
- pPO3MOBIIATH Ha XIMIYHI T€MH 13 3aI[iKaBJICHUMH HOCISIMU 1HO3EMHHUX MOB.
HaguauabHi pecypceu:
- MEIiifHI 1 ApyKOBaHi JpKepeia iHO3eMHOI0 MOBOIO.

Mamemamuuna Yminns:
KomnemeHmHuicmeo - 3aCTOCOBYBAaTH MaTeMaTU4YH1 METO/U Ui PO3B‘sI3yBaHHS XIMIYHHUX 3aBJaHb;
- BUKOPHCTOBYBAaTH JIOTIYHE MHUCIIEHHS, 30KpeMa, Ul PO3B’SI3yBaHHS PO3PAaXyHKOBHX 1 €KCIIEPHUMEHTAIbHUX 3
IIPOCTOPOBY YABY ISl CKJIaJaHHs CTPYKTYPHUX (HOpMyIl 1 MOzieTiel pedOBHUH;
- OynyBaru 1 TNyMa4uTH rpadiku, CXeMH, Alarpamu, CKIaAaTi MOJIeli XIMIYHUX CIOIYK 1 TPOLECIB.
CraBieHHs:
- YCBIIOMJIIOBAaTH HEOOXITHICTh MaTeMaTHYHUX 3HAHb JIS PO3B’S3yBaHHS HAYKOBHX 1 TEXHOJIOTIYHHMX XiMi
npooiIeM.
HaguaabHi pecypceu:
- HaBYaJIbHI 3aB/IaHHS HA BUKOHAHHS OOUMCIIEHb 3a XIMIYHUMH (OpPMYyJIaMU 1 pIBHSHHIMH peaKIiii;
- mpencTaBlieHHS 1HGopMalii B 4WCIOBIM 4M Tpadiuniii ¢dopMax 3a pe3yibraTaMd XIMIYHOTO EKCIEPHUMEHT
BUKOHAHHS HaBYaJbHUX MPOEKTIB.
OcHoeHni YMminHs:
Komnemenmuocmi y - MOSICHIOBATH MIPUPO/IHI SBUIA, POLIECH B )KUBUX OpPTraHi3Max i TEXHOJIOT1UHI MPOLIeCH Ha OCHOBI XIMIYHHUX 3HaHb;
npupooOHuuuUx - (hopmymoBaTH, 0OrOBOPIOBATH i PO3B’A3yBaTh MPOOIEMH MPUPOJHIHYO-HAYKOBOTO XapaKTepy;
HayKax i - IPOBOJIMTH JOCIIJIU 3 PEUOBHHAMU 3 YpaxXyBaHHIM iXHiX (i3WIHHUX BIACTUBOCTEIH;
mexHon02iax - BUKOHYBATH €KCIIEpUMEHTAJIbHI 3aBAaHHA 1 IPOEKTH, BUKOPUCTOBYIOUH 3HAHHS 3 IHIIMX NPUPOIHUYUX MPEIMETIB;

- BUKOPHMCTOBYBATH 3a MPU3HAYEHHSAM Cy4YacH1 MpUjIaay 1 Marepiaiy;

- BU3HAYATH NMPOOIEeMU JOBKIJUISI, MPOTIOHYBATH CIIOCOOM X BUPIIIICHHS;

- TOCHIKYBaTH MIPUPOIHI 00'€KTH.
CrasiieHHS:

- YCBIIOMIIIOBATH 3HAYCHHsS MPUPOJHUYMX HAyK IS TMi3HAHHSA MarepialbHOTO CBITY; BHECOK BHJATHHX YYeH
PO3BUTOK MPUPOAHUYUX HAYK;
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- OL[IHIOBAaTH 3HAYEHHS MPUPOAHUYUX HAYK 1 TEXHOJIOT1H JUIsl CTAJIOr0 PO3BUTKY CYCIIJIBCTBA;

- BHCJIOBITIOBATH CYJDKCHHSI IIIOJI0 MTPUPOTHUX SBUIIL 13 OISy Cy9acHOT MPUPOTHUYO-HAYKOBOI KAPTHHHU CBITY.
HaBuaJbHi pecypeu:

- HaBYaJIbHE OOJIaTHAHHS 1 MaTepiaiu, 3aCO0M YHAOUHEHHS;

- MDKITPEIMETHI KOHTEKCTHI 3aBIaHHS;

- iHopMarliiiHi ¥ aHATITUYHI MaTepiaiau 3 MpoOieM CTaHy JOBKILIS, OMIATHOTO BUKOPUCTAHHS MPUPOTHUX PECy]
CHUHTETHYHUX MaTepiais;

- iH(hopMariifHi MaTepiaay Mpo Cy4acHi JOCATHEHHS HAyKU 1 TEXHIKH;

- MIAaTCHTHI 0a3” JaHUX PO BUHAXOM.

Ingpopmauinno-yudgp
posa
KomnemeHmHicmep

YmiHHa:

- CTBOpIOBaTH 1H(OpMAaIliHI TPOAYKTH XIMIYHOTO 3MICTY.
CraBieHHs:

- KPUTHYHO CIIBCTABJIATH 1 OLIHIOBATH XiMiuHY 1H(OPMALiIO 3 Pi3HUX 1HPOPMAIIHUX pecypciB;

- TOTPUMYBATUCh aBTOPCHKOTO MPaBa, €ETUYHUX MPUHLUIIB MOBOPKEHHS 3 iH(opMariieo;

- YCBIIOMJTIOBaTH HEOOX1IHICTh €KOJIOTTUHUX METO/IIB Ta 3ac00iB yTHIIi3aIil HH(POBUX MPHUCTPOIB.
HaguaabHi pecypcu:

- €JIGKTPOHHI OCBITHI pecypcH (0a3u TaHUX PO PEUOBMHU Ta iXHI XapaKTEPUCTUKH ),

- BIpTyasibHi XiMi4Hi JIaboparopii.

Yminnna euumucsa
6NP0O006IHC HCUmMMm A

YMminHs:
- OpraHi30BYBaTH CaMOOCBITY 3 XiMii: BU3HAaUaTH METY, IUIaHyBaTH, 100OUpaTH HEOOXiaHi 3aco0u;
- crocTepiraru 3a XiMiYHUMHU IEPETBOPEHHSAMH B 00’ €KTaX Ta MPOBOJUTH XIMIYHUI €KCIIEPUMEHT;
- BUKOHYBATH HaBYAJbHI MPOEKTU XIMIYHOTO 1 €KOJIOTIYHOTO 3MICTY.
CrasiieHHs:
- LIKaBUTHCS MOMISIMHU B XIMI4HIH Haylll Ta TEXHOJIOT1i, HOBUMU PEYOBHUHAMH 1 MaTepiajamMH, 3aCTOCYBAHHSAM iX;
- IParHyTH CaMOBJIOCKOHAJICHHSI;
- OCMHCIIIOBATH Pe3yJabTaTH CaMOCTIHHOTO BUBUEHHS XiMii;
- PO3yMITH MEPCHEKTHUBY BIACHOTO PO3BUTKY YIPOJOBXK XKHUTTS, TOB'I3aHOTO 13 XIMIYHUMHU 3HAHHSIMH.
HaguauabHi pecypcen:
- MeJIiiiHI Kepena, TUAAKTHIHI 300U HaBYaHHS.




Iniviamuenicmo i
nionpuemaugicmo

Yminnsa:

- BUPOOJIATH BIIACHI MIHHOCTI, CTABUTH IIUT1, IATH 381 JOCATHEHHS iX, CIIMPAOYUCh HA XIMIYHI 3HAHHS;

- 3aJTy4aTH MapTHEPIB 10 BUKOHAHHS CHUIHBHUX MPOEKTIB 3 XIMii;

- BUSIBJISITH 3JIaTHICTH 0 poOOTH B KOMaH/Ii, OyTH 1HIIlIaTUBHUM/iHII1IaTHBHOIO, TEHEPYBAaTH i71e1, OpaTH BiJMOBIIab
3a MPUHHATTA PillleHb, BECTU IiaNor 3ajsl AOCATHEHHS CHUIbHOT METH MiJl 4Yac BUKOHAHHS XIMIYHOTO EKCIIEPHME!
HABYAILHUX MIPOEKTIB.

CraBiieHHS:

- BipUTH B ce0e, Y MOKIIMBOCTI KOMaH/IH 1 BIIAaCHi;

- BUB2)XEHO CTAaBUTHCA 70 BUOOPY MaiiOyTHHROTO HANpPsIMy HaBYaHHS, TIOB’I3aHOTO 3 XIMI€IO0;

- OyTH TOTOBUMHU JI0 3MiH Ta IHHOBAITIH.

HaBuaJbHi pecypeu:

- JIiTepatypa npo YCHIIIHKUX BUHAXITHUKIB 1 MIAMPHEMILIB;

- 3yCTpiui 3 YCHIIIHUMU JIOIbMU;

- Oi3HEC-TPEeHIHTH, eKCKYPCil Ha Cy4acH1 MiANPUEMCTBA.

Couianvha ma
2POMAOAHCHKA
KomnemeHmuocmi

Yminnsa:
- PO3YMITH 1 BUKOHYBATH BCTAHOBIICHI JICPKABOIO 3aKOHU 1 TIpaBHJIa MO0 30€pEeKEHHS JOBKIILIS;
- CHIBIpAIOBAaTH 3 IHIIMMU HAJ peati3ali€lo COIliaJbHO 3HAYYIIMX MPOEKTIB, IO MepeadadaroTb BUKOPHCT
XIMIYHUX 3HAHD;
- TpaLlOBAaTH B TPYIl 3alliKaBICHUX JIIOACH, CHIBIOPALIOBATH 3 1HIIMMU TpyHamMu, 3ajydyaTd LIUPIITY FPOMAaJICHKIC:
po3B’si3yBaHHs Mpo0ieM 30epeskeHHs JOBKUILIS.
CraBieHHs:
- BUSIBJIATU TIATPIOTUYHI IOYYTTS 10 YKpaiHu, JIF000B A0 Masioi OaThKIBIIUHY;
- JOTPUMYBATHUCh 3araJlbHOBU3HAHUX MOPAJIbHUX MPUHILMUIIB 1 IHHOCTEH 1 OyTH TOTOBUMHU BiICTOIOBATH 1li IPUHITH
LIHHOCTI;
- BUSIBJIATH 3aLlIKABJIEHICTh Y J€MOKpPAaTHUHOMY OOJIAIITYBaHHI OTOYEHHSI i €KOJIOTIYHOMY O0JIaIlTyBaHHI JTOBKIJUIS,
- OL[IHIOBAaTH HEOOX1IHICTh CTAJIOr0 PO3BUTKY SIK IPIOPUTETY MI>KHAPOIHOTO CHIBPOOITHHUIITBA;
- MIaHyBaTH PO3MAITTS TyMOK 1 TIOTJISAIIB,
- IIIHYBATH 1 MIaHYBAaTH BHECOK BUJIATHUX YKPAiHIIB, 30KpeMa BUYCHUX-XIMIKIB.
HaguauabHi pecypceu:
- HaBYAJIbHI 1 COLIIaJIbHI IPOEKTH, TPEHIHTH.




Oobiznanicme ma
CAMOBUPAIHCEHHA Y

cghepi Kynomypu

Yminns:
- BUKOPUCTOBYBAaTH Cy4acH1 XIMi4HI 3acO0M 1 MaTepiaju JUIsl BTUICHHS XY/IO0XKHIX 1/1eH 1 BUSBJICHHS BIACHOI TBOPYOC
- IIOSICHEOBATH B3a€MO3B’ 30K MUCTELTBA 1 XIMil.
CraBieHHs:
- L[IHYBAaTH BITYM3HIHY 1 CBITOBY KYJIBTYpHY CHAJLINHY, 10 SKOi HaJIe)KaTh HayKa 1 MHUCTELTBO.
HaguaabHi pecypceu:
- TBOPH 00pPa30TBOPUOTO MUCTELITBA, My3U4HI I JIiTepaTypHi TBOPHU SIK LIFOCTpAIlii 1O BUBYEHHS XIMIYHUX SBHILY;
- KOHTEKCTHI 3aBJIaHHS;
- CHHXPOHICTHYHA TaOIHIIS.

Exonociuna
2pamommuicmo i
300poee rxHcumms

YMinHs:
- YCB1IOMJTFOBATH IPUYUHHO-HACITIIKOBI 3B’ A3KH y MPUPO/II 1 i1 IITICHICT;
- BUKOPUCTOBYBATH XiMI4H1 3HAHHS JIJISl OSICHEHHS KOPUCTI 1 MIKOAX 300YTKIB XiMii 1 XIMIYHOT TEXHOJIOTI1 AJISI JTFO/T
1 TOBKIJLIS;
- 00NaIITOBYBATH BIIACHE JKUTTEBE cepeoBuUIlle Oe3 MIKOAM [Tt ce0e, IHIUX JoIeH 1 JOBKIILIS;
- TOTPUMYBATHUCS 370POBOTO CIIOCOOY JKUTTS;
- 0e31eYHO TTOBOJUTHCH 13 XIMIYHIMH CTIOJIyKaMH 1 Marepiajamu B OOYTi;
- Opatu y4acTh y peanizaiii IpoeKTiB, CIpsIMOBAaHUX Ha MOIMIICHHS CTaHy JOBKULIS 3aBASKU JOCATHECHHSIM XIMIYH
HayKU;
- IOTPUMYBATHUCS MMPABHJI €KOJIOTTYHO BUBA)KEHOT OBEIIHKY B TOBKIJLII.
CrasiieHHS:
- NIATPUMYBATH M YTUIIOBATH Ha MPAKTHIIl KOHLEMIIIIO CTAJO0ro pO3BUTKY CYCHIJIbCTBA;
- PO3YMITH BaXKIIUBICTh TAPMOHIMHOT B3a€MO/IiT JTFOMUHU 1 IPUPOJIH;
- BIITIOBIJAJILHO 1 OIIa/THO CTABUTHCS 0 BUKOPUCTAHHS MIPUPOAHUX PECYPCIB SIK JDKEpeTia 310poB’s 1 100podyTy
Ta 0e3IeKHU JIOAUHU 1 CIIUILHOTH;
- OL[IHIOBAaTH €KOJIOT1YH1 pU3HMKH 1 OyTH TOTOBUM J0 PO3B‘A3yBaHHs POOJIEM TOBKIULIS, BAKOPUCTOBYIOUH 3HAHHS
3 X1Mii.
HaBuaJbHi pecypeu:
- HaBYaJIbHI IPOEKTH;
- AKICH1 ¥ KIBbKICHI 3a/1a4i €KOJIOT1YHOTO 3MICTY.

[IpenmeTHa XiMiyHa KOMIIETEHTHICTh YYHIB € CKJIAJHHKOM KJIFOYOBOi KOMIIETEHTHOCTI y MPUPOIHUYMX HAyKax 1 TEXHOIOTiAX. BomoaiHas
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XIMIYHOIO KOMIIETCHTHICTIO Ha PIBHI CTaHAApPTy O3HAYA€ 3/IaTHICTh YYHIB MHCIUTH 1 JISITH 3 MO3WIINA CBITONISAIHUX OpPIi€HTAIIN 1 IIHHICHUX
YCTaHOBOK, C(hOpMOBAHUX y TIPOIIECi HABYAHHSI XIMIi.

[IpenMeTHa KOMIETEHTHICTh O3HAuY€Ha TAKUMU KOMIIOHEHTAMHU: 3HAHHEBUM (II3HABaJbHUM), MISUIbHICHUM (TTOBEAIHKOBUM) 1 LIHHICHUM
(MoTuBariitHuM). 3MICTOBE HAITOBHEHHS IIMX KOMITOHEHTIB PO3KPHUTO B pyOpwIli mporpamu «OUikyBaHi pe3yJbTaTH HaBUaHHS.

[Tepenik ouikyBaHHMX pe3yJbTaTiB HaBUYAHHS — OPIEHTHP BYUTENS Ha JOCSATHEHHS METH OCBITHBOTO MPOIECY Ha BiAMOBITHOMY 3MICTi
3a3HaYEHUX TEeM MPOrpaMu, II0 MOJETIIUTh MUIAHYBaHHS IiJed 1 3aBJaHb ypPOKiB, JaCTh 3MOTY BHPOOWUTH aJ€KBaTHI METOJUYHI MiTXOTU 0
MIPOBEJICHHS HABYAIBHUX 3aHATh, IOTOYHOTO ¥ TEMAaTHYHOTO OI[iHIOBAHHSI.

OTxe, OCHOBHUM 3aBIAHHSIM KOXKHOTO YPOKY MAa€ CTaTH JOCSTHEHHS MEBHOTO pe3yNbTaTy HaB4aHHs, TOOTO HaOyTTs, popMyBaHHS UM
PO3BUTOK YYHEM BHU3HAUCHUX HABYAIBHOIO MPOTPAMOI0 YMiHb, HABUYOK, CTABIICHb, I[IHHOCTEH, 3a3HAUCHUX Y JIiBil YacTUHI Tabmuii. A BigTak
MaloTh 3MIHUTHUCS IIXOIU IO KOHCTPYIOBAaHHS 1 MPOBEICHHS HaBUAJIBHUX 3aHATH. Bil TpaHCIAIIi TOTOBUX 3HAHL YYUTENIb Ma€ TEPEHTH JI0
METOMK, 5Kl JI03BOJISIFOTH YYHSIM CaMOCTIHHO 00yBaTu 3HAHHS Y XO/1 HaBYaJIbHOI JISJILHOCTI; (OPMYBATH YMIHHS IX 3aCTOCOBYBATH Y PI3HHUX
CUTYyaIlisIX, TCHEPYBaTH 1 MPOAYyKyBaTH i7e1 a00 HOB1 3HAHHS; BUCJIOBIIOBATH BIACHY TOUYKY 30y IIOAO MEBHUX MPOIIECIB YU SBHUIIL TOIIIO.

KomneTenTHicHU TiAXia y HaBYaHHI, Ha BIIMIHY BiJl MPEIMETHO 30PIEHTOBAHOTO, Mepeadavae iHTErpallifo pecypciB 3MICTy Kypcy Ximii Ta
IHIIMX TpeIMEeTIB Ha OCHOBI MPOBIAHHMX COI[aNbHO W OCOOMCTICHO 3HAYYHIMX iA€H, 110 BTUTIOIOTHCA B CYYacHiM OCBITi: YMiHHS BYHUTHCH,
€KOJIOT1YHA TPaMOTHICTD 1 3JOPOBHI1 CIIOCIO JKUTTS, COIlialbHA Ta TPOMAJISHChKA BiMOBIAaNbHICTh, IHIIIATUBHICTD 1 MiANPUEMIIUBICTD.

Jnsa peanizamii nux igedl BHOKPEMIICHO TaKi HACKPi3Hi 3micmoei ninii: «Exonociyna 6esnexa i cmanuii po3sumoky, «l pomaosncovra
8i0nogioanvHicmvy, «300po8's i beznekay, «llionpuemaugicms i hinancosa cpamomuicmoy.

Hackpi3Hi 3MiCTOBI JIiHIi MOCTIIOBHO PO3KPUBAIOTHCS y MpOIECi HAaBYAHHS W BHUXOBaHHSA YYHIB, € CHUIBHUMH IS BCIX TNPEIMETIB i
KOPEITIOIOTHCS 3 KIIFOYOBUMHU KOMITETEHTHOCTSIMHU.

3micTtoBa JiHIA «EKonoziuna 6Oe3neka i cmanuil po3sumok» PEAT3ye€Tbcs Ha 3pa3kax, IO JJAal0Th 3MOTY YYHEBI YCBIJIOMHUTH
MIPUYMHHO-HACIIIKOBI 3B’SI3KM Y MPHUPOJI 1 ii MUIICHICTh; BaXJIMBICTh CTAJIOTO (KEPOBAHOTO) PO3BUTKY KpaiHW Il MaHOyTHIX MOKOJiHB. Taki
3pa3Ky HaJae Matepiall Mo OJep>KaHHSA W 3aCTOCYBaHHS PEYOBHH, 30€peKEHHS MPUPOJHUX PECYpCiB — BOAU il MOBITPSI, pallioHANIbHE U OIIagHe
BUKOPHCTaHHS MPUPOJHUX BYIVIEBOJHIB, KOJOOOIT XIMIYHUX €JIEMEHTIB 1 pEYOBHH TOIIIO.

PesynbraroM peasnizanii 1i€i 3MiCTOBO] JIiHIT € He JuIIe 0013HAHICTh YUHS 13 €KOJIOTTYHHUMHM MpoOieMaMH, OB’ sI3aHUMH 13 TOTPUMaHHAIM
YHCTOTH HABKOJHUIIHBOTO CEPEIOBUINA, NMPOLECAMU TOPIHHA 1 AMXAaHHS, KUCIOTHUMH JOLIaMM, CTIMKMMH OpPTaHIYHMMH 3a0pyIHIOBauyamMH, a i
YCBIJIOMJICHHSI MOXKJIMBOCTI PO3B’SI3yBaHHS IIUX MpoOJIeM 3acobaMu Ximii. Y4eHb LiHye MPHUPOIHI PEeCypPCH, BiJl SKUX 3aJE€KUTh HOTO 310pOB’S,
T00pOOYT, CTaIMii PO3BUTOK KpaiHH; YCBIJOMITIOE HEOOX1THICTh 30€pEKECHHS YHCTOTH JIOBKULIA; Oepe y4acTh Y BIANOBIIHUX 3aX0/aX; €KOJOTIIHO
BHUBA)YKEHO MOBONUTHCS Y JTOBKIJLII.

CTaHOBJIEHHIO YYHIB SIK CBIJIOMHX TPOMaJIsiH, MaTPiOTIB YKpaiHH, WICHIB COIyMY, MICIIEBOI IPOMajIH, MIKUIIBHOTO KOJEKTUBY MAa€ CIIPUSATH
peaiizariist 3MicToBOI JiHil «I pomaoanceka eionosioanvricmsy. Ha ypokax Ximii yuHi 03HaHOMITIOIOTHCS 31 3100yTKaMH BITUM3HSHUX YUYECHUX Ta
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iXHBOIO TPOMAISHCHKOIO TMO3UIN€0, OILIHIOITH PO3BUTOK BITYM3HSIHOTO BHUPOOHUIITBA HAa OCHOBI JOCSTHEHb XIMIYHOT HayKH, HAaBYAIOTHCS
MpaloBaTl B KOMaHJi, BIJMOBIAAJIBHO CTABUTHUCH O 3aB/JaHb, BUBHAYEHUX KOJEKTHBOM, Ta PETEIIbHO BUKOHYBaTH CBOIO YacTHUHY poOOTH. Y
M03aypo4yHU yac A0al0Th MPO YHUCTOTY HABKONHMIIHBOTO CEPEIOBHINAa CBOTO PETiOHY, O€pYTh MOCWIbHY y4acTh y pealli3allii COIlialbHO 3HAYYIIUX
HaBYaJIBbHUX TPOEKTIB. Pe3ymbpratamMu, 110 3acBiAYYIOTH MPOAYKTHUBHICTH peaiizamii Ii€i JiHii, € YCBIJIOMJICHHS YYHSMH BiJIOBIJaIBHOCTI 3a
pe3y/bTaTd HaBYaHHS, SKI MOXYTb y MailOyTHbOMY BIUIMHYTHM Ha PO3BUTOK KpaiHW; CyMJIIHHE BMKOHAHHS 3aBJaHb Y KOMaH[i; palioHaJbHE
BUKOPUCTAHHS PEYOBHH; Y4aCTh y 3aXUCTI JOBKULISA 1 30epekeHHI Horo uist ce0e Ta MaOyTHIX MOKOMiHb.

3micToBa JiHIA «300po6'sa i He3nexka)» TOPKAETHCS BCIX 0€3 BUHATKY TeM IMPOrpamMH 3 XiMil, OCKIJIbKM BHUKOPUCTaHHSA 300YTKIB XiMii
YIPOAOBX YCHOTO YKUTTS JIIOAWHU TICHO MOB’S3aHO 31 37I0pOB’SAM 1 skuTTe3a0e3nedeHHsaM. [locmitoBHUNA PO3BUTOK Iii€l 3MICTOBOI JiHIT Y 3MiCTi
KypCy JIa€ YYHSM 3MOTY YCBIJOMHUTH, 3 OIHOTO OOKY, 3HAU€HHs XiMii JJI1 OXOPOHH 370POB’s, @ 3 1HIIOTO — MOXKJIMBY HIKOY MPOJYKTIB Cy4acHOi
XIMIYHOI TEXHOJIOTI{ y pa3i HeHaJeKHOTO BUKOPUCTAHHS iX.

VY pesynbrari peamnizauii i€l 3MICTOBOI JIiHIT YY€Hb NOTPUMYETHCS MpPaBHUI OE3MEYHOrO MOBOPKEHHS 3 PEUOBMHAMM 1 MarepiajaMu y
nabopatopii, moOyTi ¥ MOBKULII; YCBIIOMIIFOE 3aJI€KHICTh 3I0POB’S BiJ YUCTOTH BOIH, MOBITPS, CKIAAy XapuyOBUX MPOAYKTIB; JOTPUMYETHCS
3JJ0POBOTO CHOCOOY KHUTTH.

3mictoBa miHis «Ilionpuemnusicme i ghinancosa zpamomuicme) HALLTIOE YYHIB HA MOOLTI3aIliI0 3HaHb, TPAKTUYHOTO JOCBIAY 1 IIIHHICHUX
YCTaHOBOK y CHUTyalisX BUOOpY 1 HNpUHHATTA pilleHb. Y HaBYaHHI XiMii Taki CUTyallii CTBOPIOIOTbCS i 4Yac IJIaHyBaHHS CaMOOCBITHBOT
HABUAJIBHOI iSIBHOCTI, TIPYNOBOi HAaBYajJbHOI, EKCIIEPUMEHTAJIbHOI POOOTH, BHUKOHAHHS HABYAJIBHHX IMPOEKTIB Ta iX IPE3eHTYBaHHS,
PO3B’sI3yBaHHS PO3PAXYHKOBHUX 1 KOHTEKCTHUX 3a]1a4, BUPOOJICHHS BIACHOT MOIEIIi TIOBEIHKH Y TOBKLJITI.

PoskputTst 3micToBOi JiHIT TOTpeOye MO3UTUBHUX MPUKIIAAIB 13 iCTOPii XiMii, AISITBPHOCTI BYCHUX 1 MIANPHEMIIIB y rairy3i Ximii, €KOJIoTii,
(hapmMakoJIorii, 110 3aCB1IUYIOTh MOKJIMBICTh PO3B’SI3yBaHHS HE JIUILIE TEOPETUUHUX, a i MPAKTUYHUX IPOoOIeM XiMii 1 XIMIYHOTO BUPOOHUIITBA.

VY pesynbrati peanizarii 1mi€i 3MICTOBOI JIiHIT y4eHb YCBIJIOMJIFOE Ba)KJIMBICTH BHUBYCHHS XIMii; OIIHIOE YCIIIXH, JOCATHYTI Cy4aCHUM
CYCMUIBCTBOM Yy XIMIUHIN HayIli, po3po0ieHH] crmoco0iB ofiep kaHHs, MepEePOOKH 1 3aCTOCYBaHHS PEYOBHUH SIK TaKi, 110 3aJIeXkKaTh Bij 3HAHb, YMiHb,
HIIIaTUBH 1 MiATPUEMIUBOCTI OKPEMUX 0COOMCTOCTEH 1 TPYI OJHOIYMIIIB; IEPEHOCUTD 1€ CTABJICHHS Ha Pi3HI BUAU CBOET HABYAIIbHOT isITBHOCTI,
MOBOJKEHHS Y JOBKIJUIL; CBIZJOMO 0OMpae HANPsIM HaBUaHHS y CTAPILiil IIKOJI, BUXOASUH 3 BIACHUX MOXKIMBOCTEH.

Peamnizanis 3MicTOBHX JiHIA He nepeadayae Oy/b-sIKOTO PO3IMIMPEHHS YU MOITUOIEHHS HaBYaJIbHOIO Marepiaiy, aje norpedye MOCUICHHS
yBar" 70 MeBHUX Horo acnekTiB. IIpoBiaHi i/1€i, HA IKUX IPYHTYIOTHCS HACKPI3HI 3MICTOBI JIiHIi, BTUTIOIOTHCSI B HABUYAHHI XiMil SIK Y TEOPETUIHOMY
3MICTI KypCy, Tak i B €KCIIEPHUMEHTAJIbHIN MiSJIBHOCTI YYHIB, Ml Yac pO3B’A3yBaHHA 3ajad 1 3aBJaHb 13 pEaIbHUMH JaHUMHU (BUPOOHHUYOTO 1
moOyTOBOTO XapaKTepy); BUKOHAHHS MIKIIPEIMETHUX HaBYAJILHUX MPOEKTIB, poOOTH 3 pi3HUMHU JDKepenamMu iHdopMmarii; B mo3aypodHHii 4ac BOHU
peani3yroThes MMiJ 4ac TEMaTUYHUX THXKHIB, Y4acTl B PET1OHAJIbHUX, BCEYKPATHCHKUX 1 MIKHAPOIHUX KOHKYpcax (y TOMY YHMCI AUCTAaHLIHHUX).

VY HaB4asbHIN mporpamMi 3 XiMii HaCKpi3HI 3MICTOBI JIiHII BUHECEHO B OKpeMy PyOpHKy. Y Hil 3a3Ha4€HO MHUTAHHS, IO JalOTh 3MOTY
BIJIMOBITHO CIIPSAMYBATH 3MICT KOXKHOT TEMHU.
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[Tporpama crapIoi MIKOJIM peasizye 3MiCTOBI JIiHIT XiMIYHOTO KOMITOHEHTA OCBITHBROI Taiy3i «IIpupomo3HaBCTBO»: PEUOBHMHU Ta iXHI
MEPETBOPEHHS, XIMIUHI 3aKOHU 1 METOAM TOCIIPKEHHSI, HABUUKH O€3MEYHOTO MOBOKEHHS 3 PEUOBMHAMHU, CTABJICHHS /10 €KOJOTIYHUX MPOoOsIeMm i
PO3YMIHHS XIMIYHOI KapTHHHU CBITY, BMIHHSI OI[IHIOBAaTH POJib XiMil y BUPOOHUIITBI Ta KUTT1 JtonuHU. CrcTeMa XIMIYHUX 3HaHb BU3HAU€HA 17€€10
MPUYMHHO-HACIIIKOBUX 3B'SI3KIB MIKpO- 1 MaKpPOCBITY PEUYOBHH, B3aEMOIIEPETBOPEHBb MPOCTUX 1 CKJIQJHMX PEUYOBHUH 1 T€HETHUYHUM 3B'SI3KOM
HEOPraHIYHUX 1 OPTraHIYHUX PEYOBHH. 3aKOHOMIPHOCTI MPOTIKaHHSA XIMIYHHMX PEaKIid pO3IISAAIOThCA 3 YpaxXyBaHHSIM CyYacHHX TEXHOJIOTIH
BUPOOHUIITBA HOBUX PEYOBHH, MaTepialliB 1 €HEeprii.

3MICT mporpaMu CTPYKTYpOBAHO 3 ypaxyBaHHSM BIKOBHX OCOOJIIMBOCTEH YUHIB 1 4acy, BiIBEICHOTO Ha BUBUEHHS MpPEAMETA.

KinbkicTh roguH, BiIBEICHUX HA BUBUEHHS XiMii Ha PiBHI CTaHIAPTY, BIIMOBIAa€ HaBYaIbHUM TutaHaMm auist 10-11 kiaciB 3akimajiB 3araibHOT
CepeaHbO1 OCBITH, 3aTBEpKeHUM MiHicTepcTBOM OCBiTH 1 Hayku Ykpainu (Hakazs MOH Ne  Bim 2017 p. «IIpo BHeceHHs 3MmiH y Haka3 MOH
Bim Ne 995%), a came: y 10 xmaci — 1,5 roguam, B 11 kimaci — 2 TOMWHU HA THXKICHB.

L{iHHICHI OpiEHTUPH 3MICTY KypCy XiMii y CTapIliii IIKOJl HE 3aJeKaTh BiJl pIBHS BUBYEHHS 1 BU3HAYAIOTHCS CHEIM(PIKOIO XIMIl K HayKH.
[TOHATTS «IIHHICTBY BKIIIOYAE €AHICTH 00'€KTUBHOTO (caM 00'€KT) 1 Cy0'eKTUBHOTO (BITHOIICHHS Cy0'ekTa 10 00'€KTa), TOMY B SIKOCTI IIIHHICHUX
OpIEHTHPIB XIMIYHOI OCBITH BHUCTYIAIOTh 00'€KTH, 110 BUBUAIOTHCS B KypCl XiMii, 10 SKUX B Y4HIB (OPMY€EThCS IiHHICHE cTaBieHHs. [Ipu 1ipomy
MPOBIIHY POJIb BIiAIrParOTh Mi3HABANIBHI I[IHHOCTI, OCKUIbKU TOJOBHOIO METOI0 HAaBUAJBHOTO Mpeamera «XiMis» € TOCHIKEHHS 1 BUBUYCHHS
MIPUPOJIH.

VYknagadi mporpamu MmparHyid 30eperTH IUTICHICTh 1 CHCTEMHICTh HAaBYAJILHOTO MPEAMETa, Ha OCBOEHHS SKOTO BiJIBEIEHO MiHIMAJIbHUN
HaBuaIbHUH yac. PerenpHuii BinOip 3MmicTy Ximii Ha 6a30BOMY piBHI BUBUCHHS JJO3BOJIMB:

30eperTu J0CTaTHBO MUTICHUHN 1 CHCTEMHHUI KypC XiMil;

3BUIBHUTH KypC B HaJAMIPHOI JeTaii3allli, 3aTeOpEeTU30BaHOTO 1 CKJIQJHOTO HAyKOBOTO Marepiaiy, MJIs BIAMPAILIOBAHHS SIKOTO MOTPIOHO
YUMaJIo 4acy;

BKJIFOUUTH JI0 KypCy MaTepiall, MOB's3aHUM 13 MOBCSIKICHHUM JKUTTSAM JIIOAWMHHU Ta 3 MaOyTHHOIO TpodeciiiHO0 MisUTBHICTIO 37100yBava
MOBHOI 3arajibHOI CEPEeTHHOI OCBITH, SIKa HE MaTUME SICKPABO BUPAXKEHOTO 3B'3KY 3 XIMIETO.

l'onoBHe racno, SKMM KepyBallucs ykiiagadi mporpamu: « BuBuaemo 3akoHOMipHOCTI, a He okpeMi GakTHy.

CTpyKkTypa HaBYAJIBLHOI MPOrpamMu. 3MIiCT MPOTPaMH OXOILIIOE PO3ALIN, MPUCBIYEHI BUBUCHHIO XiMil OPraHiYHUX CIIONYK, Y3aralbHEHHIO,
cucTeMaru3allii Ta MONMOICHHIO 3HAaHb 3arajibHOl XiMii, XiMii eJIeMEHTIB Ta y3arajJbHEHHIO 3HaHb LI00 PO XiMii Y CTBOPEHHI HOBUX MaTepialis,
PO3BHUTKY HOBUX HANpsIMiB TEXHOJIOTiH, pO3B’sI3aHHI MTPOIOBOIBYO1, CHPOBHHHOI, €HEPTeTUYHOT, €KOJIOTTUHOT TPOOIEeM.

OOpaHo TaKy NOCIIJJOBHICTh BUKJIAI€HHS HABYAJIbHOTO Marepiaiy:

10 kaac. [losmopernns nouamrkosux noHsAMs Npo opeaniuyni peyosunu. Tema 1. Teopia 6yoosu opeaniunux cnonyk. Tema 2. Byenesooni. Tema
3. Oxcucenosmicui opeaniuni cnonyku. lTema 4. Himpocenoemicui opeawniuni cnonyku. Tema 5. CunmemuuHi 6UCOKOMONEKYIAPHI pedo8UHU |
nonimepHi mamepianu Ha ix ocHogi. Tema 6. bacamomaHnimuicms ma 36 "sa3Ku MIidC K1ACAMU OP2AHIYHUX PELOBUH.
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11 kaac. Tema 1. Ilepioouynuii 3axon i nepioouuna cucmema ximiunux enemenmis. Tema 2. Ximiunuii 36’a30K i 6yooea pewosunu. Tema 3.
Ximiyni peaxyii. Tema 4. Heopeaniuni peuosunu i ixui énacmusocmi. Tema 5. Ximis i npoepec noocmaa.

MeTon0/I0TIYHOI0 OCHOBOKO Takoi MOOYAOBM HABYAIBHOTO 3MICTY XIMIl Ui pIBHS CTaHIAPTy € 17es IHTEerpoBaHOro Kypcy Ximil —
BHYTPIITHBOIIPEIMETHOI 1HTErpaIlii HaBYaJIbHOTO TIPeIMeTa « XiMis».

Inest Takoi iHTETrparlii TUKTye HACTYITHY YEpProBICTh BHUBUCHHS PO3AUIIB Ximii: y 10 Kiaci BUBYAETHCS XiMis OPTaHIYHHMX CMOIYK, B 11 —
3arajgbHa XiMisl 1 XiMisl HEOpTraHIYHUX CIONYK. Take CTPyKTypyBaHHS 0OyMOBJIEHO THUM, IO y3arajibHeHHs B 11 kiaci 3MicTy mpeameTa J03BOJIsiE
chopMyBaTH y BHITYCKHHUKIB CEpEIHBOI IIKOIM YSBICHHA MO XiMil0, K MpPO IUIICHY HayKy, MOKa3aTH €IHICTh ii MOHSTH, 3aKOHIB 1 TEOPIH,
YHIBEpPCAJIbHICTH 1 3aCTOCOBHICTD iX 1 B HEOpraHiuHiH, i B OpraHiyHii XiMmii.

VY 10 kaaci po3mmpeHo marepian i3 XiMii OpraHiYHUX CIIOJYK, IO BUBYABCS B OCHOBHIM HIKOMI. Y TEpUIii TeMi pO3IISAAEThCS TEOpis
OyZOBM OpraHiuHUX CHOJYK $K BHIIa (popMa HAYKOBHX 3HaHb Ta i30Mepis sK sBumie. Kiacu OpraHiYHHMX CIIOMyK BUBYAIOTHCS B TEMax
«ByrneBogH1», «OKCUI€HOBMICHI OpraHiuHi cHnoiayku», «HirporeHoBMicHI opraHiuHi cHnoiayku». OKpemi TeMH NpPUCBAYEHI CHUHTETUYHUM
BHCOKOMOJIEKYJIIPHUM pPEYOBHHAM 1 0araTOMaHITHOCTI Ta B3a€MO3B’SI3KYy OpraHiuHHUX pedoBWH. HanexHy yBary mpumijaeHo OyIoBI MOJICKYI
OpPraHIYHUX CIIOJYK, PO3KPUTTIO B3a€EMHOIO BIUIMBY aTOMIB, MPUYMHHO-HACIIJKOBUM 3B’Si3KaM MDK OyIOBOO, BIACTMBOCTSIMM, 3aCTOCYBAHHSAM
OpPraHIYHHUX PEYOBHH.

3 METOI0 MOCHWJIEHHS posi JAEAyKLii Yy HaBYaHHI XiMii CIIOYAaTKy Jar0ThCs KOPOTKI TEOPETHYHI BIIOMOCTI mpo OyHoBYy, Kiacu@ikaliio,
HOMEHKJIATYpy OpraHiyHUX PEYOBHH, OCOOIMBOCTI peakuii 3a ix yyactio. ChopMOBaHi TAKMM YMHOM TEOPETUYHI 3HAHHS MOTIM PO3BHBAIOTHCS HA
(akToNOTIYHOMY Marepiali Mpu BUBYCHHI KJIACiB OPraHiYHUX CIIONIYK.

B 11 knaci mormmOmio0TECS 3HaHHA 13 3arayibHOi XiMii 1 XiMil HEOpraHiYHHX pedoBHH, HaOyTi B OCHOBHIHM HIKoNi. BUBUaeThbCs Ximis
HEMETaTIYHUX 1 METaJIYHUX E€JIEMEHTIB 3T1JIHO 3 Oy/J0BOIO IXHIX aTOMIB Ta MICIEM Yy MEpIOJUYHIM cucTeMi XIMIYHUX eneMeHTIB. [lociigoBHO
BHBUYAIOTHCS (I3UYHI ¥ XIMIYHI BIACTHBOCTI HAWBAXJIMBIIMIUX CIOJIYK €IEMEHTIB (3 SIKUMH Y4HI 3yCTPIYarOThCs y MOOyTi, JOBKIUI), MpaBHiia
MOBOJKEHHS 3 HUMHU, OfIEp>)KaHHS Ta BUKOPUCTAHHS iX.

Tema «Ximisg 1 mporpec IIOACTBa», SKOK 3aKIHYYEThCS Kypc XiMii, Mae y3arajibHIOBaJbHHI Xapakrep. Po3kpuBaeTbcs ponb Ximil y
CTBOPEHHI HOBHMX MarepiajliB, PO3BUTKY HOBUX HAaIpPsMIB TEXHOJIOTiH, pO3B’S3aHHI NPOJOBOJIBYOI, CHPOBHUHHOI, €HEPreTHMYHOi, EKOJOTiYyHOi
po0OsieM. Y3aransHIOITHCS CBITOTIAIHI TUTAHHS IOJI0 MICIS XiMil TOMIX 1HIIUX HAYK MPO MPHUPOLY.

3aBepIIyeThcsi BUBYCHHS XiMii O3HAHOMIIEHHSIM 13 3€JI€HOI0 XiMi€l0 K HOBOIO (Dilocodi€ro Cy4yaCHOTO PO3BUTKY XIMIUHOI iHZYCTpIi,
HAyKOBHIX JIOCIIIJ)KCHb Ta CBITOIVISAY MOJIOIOTO TOKOJIHHS XiMIKiB. [ 3aBmanHs — MOMIOMOrTH JIONCTBY Y BiAOOpI TaKWX BHUXIJHUX MaTepialiB i
CXEM TEXHOJIOTIYHUX TPOIICCIB, AKI B3arajxi BUKIIOYAIOTh BUKOPUCTAHHS OyIb-SKHX IIKIJUIMBHX BUXIIHUX PEUOBHH a00 1X YTBOPEHHS B MPOIECi
BHPOOHUIITBA/BUKOPUCTAHHS XIMIYHOT MPOMYKIIIi.

JlocTaTHBO yBaru NpUALISETHCS 1 BUCBITIICHHIO METO/IIB HAYKOBOTO Mi3HAHHSA B XiMii, pOJIi CIIOCTEPEKEHHS i EKCTIEPUMEHTY.

Hapuanns ximii motpebye pamioHaJIbHOTO 3aCTOCYBaHHS CIIOCOOIB i, MeToliB i 3aco0iB HaBuyaHHs. OpraHi3aiii OCBITHBOTO MPOIECY
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CIIpUSITIME BUKOPHCTAaHHS TEPEBIPEHUX MIKUIBHOIO TPAKTHKOK AaKTUBHHX Ta IHTEPAKTHBHHUX TEXHOJOTiH: rpymoBoi po0OoTH, MpoOIeMHOTro
HaBUAHHS, JUJAKTHYHHUX IirOp, TPEHIHTOBHX 3aHATH TOIIO. Y CyYaCHHMX YMOBAaX Ba)KIIMBHM METOIUYHUM OPIEHTUPOM € (OpPMYBaHHS B y4HIB
YMIHHS BUMTHUCH 1 HOTO peaizallis B CaMOCTIHHIN HaBuanbHii AisibHOCTI. [IpiopuTeTHrit BUO1p METOAMKN HaBUYAHHS HAJIEKUTh YUUTEIEBI.

BaxnuBum xepenoM 3HaHb, 3ac000M (OPMYBaHHs TOCTIAHUIIBKMX YMiHb 1 HaBHYOK, CTBOPEHHS MPOOJIEMHHMX CHUTYaIllif, PO3BUTKY
MUCJIEHHS, CIIOCTEPEXIMBOCTI 1 TONMUTIMBOCTI € XIMiYHMIl eKcIIepUMEHT Ta Po3B’si3yBaHHA 3a/1a4. ToMy B IIporpami J0 KOXKHOi TEMHU BKa3aHO
BUJIM XIMIYHOTO €KCIIEPUMEHTY i TUIIM pO3paxyHKOBHX 3a/1ad.

Buxonsun 3 MoxxiauBocTel kabiHeTy Ximil Ta Oepydd 10 yBaru TOKCHUYHICTh PEUOBHH 1 MpaBuiia Oe3MeKH, yUYUTEIb Ha CBI po3Cy] MOXKe
JIOTIOBHUTH XIMIYHUH EKCHEpUMEHT, SIK JEeMOHCTpaliiiHuii, Tak 1 JaboparopHuil. OKpiM LbOTO, YaCTHHY JEMOHCTpALii MOXKHA 31MCHIOBATH,
BUKOpHCTOBYIOuM 3D-MonentoBanHs ab0 BipTyalbHE eKCTIEPUMEHTYBAaHHS.

@®opMyBaHHIO KOMIIETEHTHOCTEW YUYHIB CHpUsi€ BUKOHAHHS HUMHU HAaBYAJIBLHUX MPOEKTIB, OPIEHTOBHI TEMH SKHX (111 BUOOPY) HaBEICHO B
OKpeMiil pyOpuui mporpamu. YUuTedb 1 y4HI MOXYThb MPOIMOHYBATH 1 BiacHi TeMU. [IpoekTu po3poOisioThes yUYHSIMH 1HIUBITyalbHO abo B
rpynax, y4uTellb MOXKE HaJaBaTU KOHCYJBTALIIO LIOJO IUIAHYBAHHS, BU3HAUCHHsI METH, 3aB/laHb 1 METOAMKH JOCIIJKEHHS, MOIIYKY 1 30UpaHHs
iH(dopMmarlii, KOOpIUHYBATH XiJ1 BUKOHAHHS NMPoeKTy. [I[poekTHa poboTa MoXKe OyTH TEOPETUIHOIO a00 EKCIIEPUMEHTAIILHOIO. TPUBaIIICTh MPOEKTY —
pi3Ha: Bil ypOKy (MiHI-IIPOEKT), KUIBKOX JHIB (KOPOTKOTEPMIHOBHM MPOEKT) 10 POKYy (IOBroTepMiHOBUI). Pe3ymbraTél AOCHiIKEHb Y4HI
MPEJCTABISIOTH Y (hopMi MyIBTUMEAINHOT Mpe3eHTaiii, fonoBiai (y pa3i HeoOXiTHOCTI — 3 IEMOHCTPAIIEI0 XIMIYHUX TOCIIJIIB), MOZEII, KOJEKIIii,
OyKJIETY, ra3eTH, CTaTHCTUYHOIO 3BiTY, TEMAaTHUYHOTO MAacOBOTO 3aXOJy, HayKOBOTro pedepary (i3 3a3HaYEHHSM aKTyaJbHOCTI T€MH, HOBHU3HH 1
MPAKTUYHOTO 3HAYCHHS PE3YJIBTATIB JTOCIHIHKEHHS, BUCHOBKIB) TomIo. [Ipe3enTartist i 00roBOpeHHs (3aXUCT) MPOEKTIB BiIOyBA€THCS HA CHELiaIbHO
BiJIBEICHOMY ypoIi a0 Tia yac ypoky 3 MeBHOi TeMH. PoOoTa KOKHOTO BHKOHABIIS MPOEKTY OLIHIOETHCS 32 HOr0 BHECKOM, 1HIWBIAyaJIbHO 3a
KpUTEPISIMH, 3 AKUMH YUHIB O3HAHOMIIIOIOTH 3a37aJIET1/1b.

VYIpoaoBx poKy yueHb 000B’S3KOBO BUKOHYE OJIMH HaBYAJIBHHUM MPOEKT (1HIMBIAyadbHUN ab0 rpymoBuii) i3 nmpeamera. OKpiM 1IbOTO, YUHI
MOXYTbh OpaTH y4acTh 1 BAKOHYBaTH 3a Oa)KaHHSM K1IbKa IIPOCKTIB.

EdexTuBHICTh OCBITHBOTO MPOIECY MOXKHA MiABUIIUTH 3aBASKU 3aCTOCYBAHHIO CydyacHUX iH¢opMaliiiHO-KOMYHIKaliiHUX TeXHOJIOTii.
Ile cnpusiTuMe akTWBi3alii Mi3HABAJIBHOI IISUIBHOCTI YYHIB, PO3BUTKY iXHbOI CaMOCTIHHOCTI B ONaHyBaHHI 3HaHb, MOCHUJIECHHIO MO3UTHUBHOI
MOTHUBAIlil HABYaHHS Ta JO3BOJIUTH (popMyBaTH iHPOpMALIHHO-IIUPPOBY KOMIIETEHTHICTh. EIEKTPOHHI OCBITHI pECYpPCH Jal0Th 3MOTY YHAOUHHUTH
HaBUAJIBHUHM 3MICT, 30KpeMa TOi, II0 CTOCYEThCS BHYTPIIIHBOI OyIOBM PEYOBHMH UM XIMIYHHMX IPOLECIB, HEJOCTYIHUX JUII CHOCTEPEKECHHS B
YMOBax MIKUIbHOT JTaboparopii.

VY mporpami He 3a3Ha4€HO PO3MOALUI FOAMH 3a TeMaMu. J[J OTpMMaHHS OYIKyBaHUX pe3yJbTaTiB HABYAJIBHOI JiSIBHOCTI YUHIB yUHUTENb
CaMOCTIMHO BH3Haua€e yac, HeOOXITHUM ISl IXHBOTO JIOCATHEHHS y MeXaX BIJIOBIHOT TEMH, 3BayKal0u Ha yMOBHU (DYHKI[IOHYBaHHS HABYAJIbHOTO
3aKIaay 1 HaBYQJIbHI MOXKJIMBOCTI YUYHIB. YUHTENb TaKOK MOXKE OOIPYHTOBAHO 3MIHIOBATH TMOPSIOK BUBYEHHS TEM 1 OKPEMHUX INMUTAaHb y Mexkax
ofHoro kiacy. [IepeHOCUTH BUBUEHHS TEM JI0 1HIIOTO KJIacy HE 103BOJISIETHCS.
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10 xaac
52 rox, 1,5 rox Ha THXKAEHD

OuikyBaHi pe3yJbTaTH HABYAHHS

3MicT HABYAJIBHOI0 MaTepiaay

HpaKTH‘[Ha yacTuHa

HOBTOpeHHﬂ MOYAaTKOBUX MMOHATH PO opraHqui P€I0BUHHA

Y4yenb/yueHnus:
3HAHHEBHIT KOMIIOHEHT

Ha3ueace NCCITh WICHIB ToMoIoTiuHOTO psiny ankaniB (CH, — C o Hy,);

PO3ymi€ HANEXKHICTh PEYOBHH 3a IXHIM CKIQJIOM JIO BYIJICBOJHIB,
OKCUTEHOBMICHUX, HITPOTEHOBMICHHUX CITOJIYK.

JisnbHiCHUA KOMIIOHEHT
cKkaaoae
MOJICKYJISIpHI, CTPYKTYPHi 1 HamiBCTPYKTYpHI (OPMYIN METaHy Ta JEB’ATH
tioro romoriori (C,Hy — C,;H,,), eTeHy, €TUHY, METaHOJIY, €TaHOJY, TIILIECPOITY,
€TaHOBOI Ta aMiHOETaHOBOI KHUCJIOT;

PIBHSHHS peakiliii: TopiHHS (ITOBHOTO OKHCHEHHS) BYTJIEBOIHIB; 3aMillleHHS
JUIs. MeTaHy (XJIOpyBaHHS); MPHEIHAHHS JUIS €TeHy W eTHHY (TaJloTeHyBaHHS,
TiIpyBaHHs); IO OMUCYIOTHh XiMiYHI BIACTHBOCTI €TaHOBOT KHUCIOTHU (B3a€MOMIS
3 IHIWKaTOpaMy, MeTallaMH, JIyTaMH, COJISIMHA 3 TOYKH 30pY €IEeKTPOIITHIHOL
JUCOITiaii).

HinHicHNi KOMIIOHEHT
00Tpynmosye
3aCTOCYBaHHS MeTaHy, €TaHy, €TeHY, €THHY, METaHOITy, €TaHOITY, TIIILEPOITY,
€TaHOBOI KUCJIOTH;

POJb OpraHiYHUX CIONIYK Y JKUBil MPUPOA;

OUIHIOE 616 HA 3[TOPOB’S 1 JOBKULISI OKPEMHX OPTaHIYHHUX PEUYOBHH;

GUCTI06IIOE CYOMHCeHHs TON0 HEOOXIMHOCTI 3HAHB MPO OPTaHIYHI CIOIYKH
JUIsL 1X O€3MeYHOro 3aCTOCYBaHHSL.

Cknan, BIacTHBOCTI, 3aCTOCYBaHHS
OKPEMHUX IIPEJICTAaBHUKIB BYIJICBOAHIB
(MeraH, €TaH, €TCH, €THUH),
OKCUT€HOBMICHHUX (METaHOJ, €TaHOI,
TITIEepo, €TaHOBa  KHCJIOTa) 1
HITPOTCHOBMIiCHHUX (amiHOCTaHOBA
KHCJIOTa) OpPTraHiYHUX PEYOBHH.

Tema 1. Teopist OynoBu

OpPraHivYHHUX CHOJYK

Ydenn/yuenunus: Teopis OynoBu opraHidHuX crionyk. | Pospaxynkoei 3adaui
3HaHHEBUIT KOMIIOHEHT 3aJIe)KHICTh BIIACTUBOCTEH pedoBHH Bif | 1. BuBemeHHI MOJIEKyIIpHOL
noACHIOE cKimany 1 xiMiuHOi OyZOBH MOJEKYN. | GOPMYNH pEYOBHHH 32 MACOBUMHU
CYTh SIBHLIA i30Mepii; [lonarTs mnpo sBumEe i3oMepii Ta | YacTKaMU €JIEMEHTIB.
3aJIeKHICTh BIACTHBOCTEH PEYOBHH Bix CKiIady i OymOBH iXHIX MOJEKyN Ha | i30MepH. Jlemoncmpauii
OCHOBI ITOJIOKEHb TEOPii OYZI0BU OPraHIYHUX CHONYK; KosanenTHi kapOOH-kapOOHOBi | 1. Momeni MoneKysl OpraHidHHX
HA600UMb NPuUKIAOU OPraHIYHUX CHONYK 13 HPOCTHMM, MHOJABIMHMMH, | 3B’M3KM y MOJEKylaX OpraHiyHUX | cmoayk  (y ~ TOMy  4HMCHi
MOTPiHIUMHE KapOOH-KapOOHOBHMH 3B’ SI3KAMH. CIIOJYK: MIPOCTH, noABiHHKUHA, | 3D-npoeKTyBaHHs ).
JlifnabHiCHHIA KOMIIOHEHT TTOTPIHHMIA. 2. Moneni Moiexyn izoMepiB (y
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po3pizHae

OpraHiuHi CHONYKH 3a SKICHUM CKJIaJO0M:
HITPOT€HOBMICHI PEYOBHHU;

MIPOCTHIA, TTOIBIMHMIA, TTOTPIHHUN KapOOH-KapOOHOBI 3B’ SI3KH;

Xapaxkmepu3sye CyTh Teopii OyJ0BU OPraHIYHUX CIIONYK;

Po36’a3y€ 3adaui Ha BHUBEICHHS MOJEKYISIPHOI (OPMYIM PEUOBHHH 3a
MacOBHMMH YaCTKaMH €JIEMEHTIB, OOTPYHTOBYIOUH 0OpaHwMii crioci® po3B’s3aHHS.
HinHicHN KOMIOHEHT

yceioomaroe  HEOOXiTHICTH  3HAHHS  BJIIACTUBOCTEH
BCTAHOBJICHHS 11 BIUIMBY Ha BJIaCHE 370POB’S 1 JTOBKIJLIS;

BUCTI06110€ CYOIHCEHHA TIPO 3HAYCHHS Teopii OyIOBH OPTraHiYHUX CIIOIYK JUIs
PO3BHUTKY OpraHi4HO]I XiMmii;

Ppobump eucnoéku Tpo 0araTOMaHITHICT OPraHiYHUX CHOIYK Ha OCHOBI
Teopii XIMIYHOT OyIOBH.

BYIVIEBOJHI, OKCHICHO- 1

PCHOBUHU JJIA

Krnacudikarist opraHiqHHAX CITOTYK.

TOMY Yrcili 3D-TTPOEKTYBaHHS).

Haguanwvni npoexmu
1. I3omepu y nipuposi.

2. IcTopis CTBOpEHHS Ta
PO3BUTKY Teopii OynoBu
OpTaHIYHUX CIIONYK.

3. 3D-mopeni MOJIEKYIT

OpTaHIYHUX CITOIYK.

Hackpizni smicmogi ninii
Exonociuna besneka i cmanuii po36umox.

3aJeKHICTh BIACTUBOCTEH PEUOBHH BiJ CKIady 1 XiMiuHOI OyIOBH MOJIEKYI.
Ilionpuemnusicmo i ghinancosa epamomuicme.

3aNeKHICTh BIACTHBOCTEH PEUOBHH BiJl CKIIAY 1 XiMIUHOI OyIOBH MOJIEKYII.

POSB’SISYBaHHSI PO3PAXYHKOBUX 3a1a4 Ha BUBCACHHS MOHCKYJ’IHDHOI (bOpMy.]'II/I PCUYOBHMHHA 34 MAaCOBHMMHU YaCTKaMH €JICMEHTIB.

Tema 2. ByrieBoaHi

Y4yeHb/yuyeHUTISA:
3HAHHEBMIT KOMIIOHEHT
Hazueae
AJIKaHW, AJIKeHH 1 alTKiHM 332 CHCTEMaTHYHOI0 HOMEHKJIIATypO¥o;
3arajibHi (HOPMYITH ajJKaHIB, aJKeHIB, aJKIHIB;
(i3n4HI BIaCTHBOCTI OCH3EHY;
HOACHIOE CYTh CTPYKTYPHOI i30Mepii BYIJICBO/IHIB;
po3nizHae CTPYKTYpHI i30MepH TIEBHOT PEIOBUHH;
HaeoO0umsv NPUKIAOU
HACHYCHUX, HCHACHYCHHUX i apOMAaTUYHHUX BYIJICBOJHIB;
CTPYKTYPHHX (pOPMYJT i30MepiB allkaHiB, aIKEHIB i aJKiHiB.
JisnbHiCHU KOMIIOHEHT
PO3PI3HAE BYTIICBO/IHI PI3HUX TOMOJIOTIYHUX PSIIB;
cKknaoae
Ha OCHOBI 3araibHOT (hopMyITH MOJEKYISIpHiI (POPMYIH ByTJIEBOIHIB TIEBHOTO
TOMOJIOTIYHOTO PSAY;
MOJICKYIIIpHY 1 CTPYKTYPHY (hopMyIiin OcH3eHY;

Kiracudixkarrist ByrieBomHiB.

AJIKaHH. 3aranpHa
aJIKaHiB, CTPYKTYpHa
cHCTEMaTHYHA HOMEHKIIATYpa.

XiMi4uHI BIaCTUBOCTI aJIKaHIB.

dhopmyna
i3omepis,

AjaxeHu i agakinu. 3arajbpHi Ta
MOJIEKYJISIpHI  (OpMyiIH  alkeHiB i
aJIKiHIB, CTPYKTYypHA 13oMepis,
crcTeMaTHYHa HOMEHKIIATypa.

XiMiuHI BJIacCTUBOCTI €TeHy Ta
€THHY.

Apenn. beH3eH: MonekyaspHa i
CTPYKTYypHa dopmynu, ¢biznuni
BJIACTHUBOCTI.

XiMidHI BIACTUBOCTI OCH3EHY.

Po3spaxynxosi 3adaui

2. BuBenmeHHs MONEKYISIpHOL
bopmynu PEUOBUHHU 3a
3araJbHOI0 ¢bopmymoro
TOMOJIOTI9HOTO pany Ta
TYCTHHOIO  a00  BiJHOCHOIO
TYCTHUHOIO.

3. BuBeneHHs MOJEKYISAPHOI

(dopMynH pPEYOBHMHHM 3a Macolo,

00’ eMOM abo KIIBKICTIO
PEYOBHHH peareHTiB abo
MPOAYKTIB PEAKIIi.
Jemoncmpauii

3. BigHomeHnus HaCHYCHHUX

BYIJICBOAHIB 10 JIYTiB, KHCJIOT.

Hasuanvni npoekmu
4. OKTaHOBE 4YUCIIO Ta SKICTb
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CTPYKTYpHI OpMyIH ajkaHiB, alIKeHIB 1 aJIKiHIB;

CTPYKTYpHI (opMysH i30MepiB aJkaHiB, aKEHIB 1 aJKiHIB 38 MOJEKYJSIPHOIO
(hOpMYIIOIO CIIONYKH;

PIBHSHHSI PEaKilii, sIKi OMUACYIOTh XIMIdHI BIACTHBOCTI aJIKaHIiB (TEPMITHHIA
PO3KIIaJ, i30MepH3allis, TaJOreHyBaHHs), €TeHY 1 eTHHY (YaCTKOBE OKHCHEHHS,
MpUETHAHHS TaJOTCHOBOMHIB, rifparanis), OeH3eHy (rOpiHHS, rajJoreHyBaHHS,
TipyBaHHS), OIEpXaHHA ankaHiB (TiApyBaHHA aJKeHIB, AaJKiHIB), €TeHYy
(merinpyBaHHs eTaHy), €TUHY (IeTiApyBaHHS €TaHy, €TeHY, TiIPONi3 KaJbIlii
aleTwiIeHiny), OeH3eny (i3 eTuHy, IeTiapyBaHHs H-TeKCaHy);

Kaacugikye
BYDJICBOAHI Pi3HUX TOMOJIOTIYHUX PSIiB, HOPiGHIOE TXHI OYIOBY 1 BIIaCTHBOCTI;

Xxapakmepu3sye
XiMiYHi BIaCTUBOCTI aJIKaHiB, €TEHY Ta €THHY, OEH3€eHY, ClIOCOOU OfiepKaHHS 1X;

YCHAHOGTIE

3B’S3KM  MDK  CKJIaaoM, OylIOBOIO, BJIACTHBOCTSAMH, 30epiraHHsIM,
TPAaHCIOPTYBAaHHAM 1 3aCTOCYBaHHSM BYIJICBOAHIB Ta IXHIM BIUIMBOM Ha
JIOBKIJIJISA;

B32€MO3B’I3KH MI>K TOMOJIOTIYHUMH PAJIaMH BYTJIEBOJHIB;

0ompumMyeEmovcs

npaBuwil OE3MEYHOro MOBOKEHHS 3 BYIJICBOAHSAMH 1 IXHIMM MOXiTHUMH Y
mo0yTi;

po3eé’azye 3aoaui

Ha BUBEICHHS MOJEKYISPHOI (POPMYSIH PEUOBHHH 3a 3arajbHOI0 (HOPMYIIOI0
TOMOJIOTIYHOTO PSITy Ta TYCTHHOIO 200 BiTHOCHOIO TYCTHHOIO;

Macoro, 00’eMOM a0 KITBKICTIO PEYOBHHH peareHTiB abo MPOIyKTiB peakilii,
o0TpyHTOBYIOUH 00paHmii CrIOCi0 po3B’sA3aHHS.

IinHicHMH KOMIIOHEHT

pooumb 6UCHOGKU MO0 BIACTUBOCTEH PEUOBHH HA MiACTaBi iIXHHOI OyIOBU
i ipo Oy/IOBY PEUOBHMH Ha MiICTaBi iXHIX BIACTUBOCTEH;

yceioomaroe HEOOXiHICT 30epeKeHHS MOBKULIA IIJI 4Yac ONISpXKaHHS i
3aCTOCYBaHHSI BYIJICBOJHIB;

00IpyHmMOGy€ 3aCTOCYBaHHS BYIVICBOJIHIB IXHIMH BJIaCTUBOCTSIMH;

ouinIe

TIOXKE)KHY HEOE3MEeUHICTh BYTJIEBOIHIB;

€KOJIOTIYHI HACTIAKH TMOpPYIIEHHS TEXHOJIOTIH JOOyBaHHA 1 3aCTOCYBaHHA
BYIJICBOJIHIB Ta iXHIX MOX1IHUX;

BUC06II0€ CYONHCEHHA TIPO 3HAUYCHHS 3aC001B 3aXHMCTy POCIHH 1 iXHIH BILTUB
Ha 3/I0pOB’s1 JIFOJCH Ta JOBKULIA 33 IX HENIPABUIBHOIO BUKOPUCTAHHSI.

MeTtonu onepkaHHS alKaHIB, €TEHY,
eTUHY, OcH3eHY. 3acTocyBaHHS
BYIJICBOJIHIB.

OCH3UHY.

5. IleraHoBe 4YMCIO AU3EIHLHOTO
ajnBa.

6. ApoMaTHJHI CITOIYKA HaBKOJIO
Hac.

7. CMOr SIK XIMIYHE SIBHILIE.

8. KoxcyBanus BYT1JLIIS:
MIPOAYKTH Ta iX BUKOPUCTAHHS.

9. Bioras.

10. Boius Ha moBKiIg
BYDJICBOAHIB Ta IXHIX TOXiTHUX.
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Hackpizui smicmogi ainii

I'pomaosncvra sionosioarvhicms. 300pos’s i besnexa. Exonoziuna 6esnexa i cmanuii po3eumox
3HaveHHs 3ac00iB 3aXUCTy POCIHWH 1 IXHil BIIMB Ha 3I0pOB’s JIO/IEH Ta JOBKULIA 32 X HEMPaBUIBHOTO BUKOPUCTAHHS.
3abe3neueHHs 30epekeHHS TOBKULIA 1M1 Yac Ofep KaHHs, 30epiranHs, TPaHCIIOPTYBaHHS 1 3aCTOCYBaHHS BYTJICBOAHIB Ta IXHIX MOXiTHIX

Hionpuemnusicmo i ghinancoea epamommicmo
OpneprkaHHs aJIKaHiB, €TEHY, ETHHY, OCH3€HY, iX 3aCTOCYBaHHS.
B3aeM03B’ 30K MiXk BYTJIEBOTHSIMH.

Po3B’s13yBaHHS pO3paxyHKOBUX 3ajiad Ha BUBEACHHS MOJICKY/ISPHOI (OPMYIIM PEUOBHHM 3a 3arajbHOI0 (hOPMYJIOI FOMOJIOTIYHOTO PSIy Ta I'YCTHHOI abo
BiAHOCHOIO T'YCTHHOIO; 32 MACOI0, 00’ €MOM a00 KIJIbKICTIO PEYOBHMHH PEArcHTIiB 400 MPOAYKTIB PeaKiil.

Tema 3. OxcUreHOBMiCHI OpraHivHi CIOJTYKH

Y4yeHb/yueHnns:
3HAHHEBHIT KOMIIOHEHT

Ha3usac

3aranpHi QOpMyiIHM Ta XapakTepucTH4Hi ((YHKIIOHANBHI) TPYIU CIHPTIB,
aJBJACTIIB, KAPOOHOBUX KUCIIOT, €CTEPIB;

32 CHUCTEMarM4HOK HOMEHKJIATYPOIO
OZHOOCHOBHI KapOOHOBI KUCIIOTH, ECTEPH;

NnOACHIOE

BIUIMB XapaKTepUCTUYHOI ((PYHKIIOHAIBHOI) Ipynmu Ha (i3udHi 1 XiMivyHi
BJIACTHBOCTI OKCUTC€HOBMICHMX OPTaHiYHHUX CHOIYK;

BOJTHEBOTO 3B’S3Ky Ha (Di3MUYHI BIACTUBOCTI OKCHT€HOBMICHHX OpPTaHIYHUX
CTIOJNYK;

HaeoO0umsv NPUKIAOU

CHMPTIB, aNbJETiAiB, HACHUYEHHX OJHOOCHOBHHUX KapOOHOBUX KHCIIOT,
ecTepiB, )KHUPIB, ByIJICBOMIB 1 IXHI TPUBiallbHI HA3BH;

MOUIMPEHHS! OKCUTEHOBMICHUX OPTaHIYHUX CIONYK Y TPUPOIl 1 XapuoBHX
MPOOYKTaX.
JistibHiCHUI KOMIIOHEHT

po3pizHaE

HAacHYCeHI il HEHACHYEH1 JKUPH;

MOHO-, JIi-, TIOJTicaxapuy; peakKilii ectepudikarii;

Kaacugixye

CIIUPTH, ajbJCTiAM, HACUYCHI

Cuoupru. [HonsTTst npo
XapaKTEPUCTUUHY (pyHKIIOHATBHY)
rpymy. ['igpokcuibpHa XapakTepucTHIHA
(pynkuionanesHa) rpyma.  Hacwueni
OIHOATOMHI  CHMPTH: 3arajbHa Ta
CTPYKTYpHI hopmynu, i3oMepist
(mpomnanoiB i OyTaHOMiB),
cUCcTeMaTHYHa HOMEHKJIaTypa.

BonHeBuii 3B’S30K, HMOro BIUIMB Ha
(i3U4HI BIACTUBOCTI CIIMPTIB.

XiMI4HI BIIACTUBOCTI HACUYEHUX
OMHOATOMHHX  CcHHpTiB. Opep)kaHHA
€TaHOITy.

[lonsaTTa mpo OaraToaroMHi cCiUpTH
Ha TIPHUKIAOi TIIepoiy, WOro XiMiduHi
BIIACTHBOCTI.

®denour: cknan i OygoBa MOJIEKYIH,
(hbi3muHi Ta XiMIYHI BTaCTHBOCTI.

Aapaerigu. Cxian, 6yqoBa MOJEKYI

albJEriIiB. Anpnerigga
xXapakTepucTud-Ha  (PyHKIiOHATBHA)
rpyma. 3araibHa Ta  CTPYKTYpHi

Po3zpaxynkosi 3a0aui

4. OOuucneHHs 3a XIMIYHUMH
PIBHSHHSIMH KiJIbKOCTI pEYOBHHH,
Macu abo 00’eMy 3a KiTBKICTIO
pevYoBHHH, Macor abo 00’emoM

peareHTy, IO MICTUTh IEBHY
YACTKY JIOMIIIIOK.

Jemoncmpauii

4. OKuCHEHHS €TaHoy 10
eTaHallo.

5. OKUCHEHHS METaHaJOo
(eTanaiio) aMOHIaYHUM
po3umHOM apreHtym(l) okcumy
(BipTyanpHO).

6. OxUCHEHHS METaHaJIo
(eTanairo) CBDXKOOJIEpKAaHIUM
kynpym(1l) T1IPOKCHIOM
(BipTyanmpHO).

7. O3HaiioMieHHST 31 3pa3kaMu
€CTepiB.

8. BimgHOIIEHHS XHPIB A0 BOAH
Ta OpraHIYHUX PO3UNHHHUKIB.

OKCHTCHOBMICHI OPTraHivHi CIIOJYKH 32 XapaKTePUCTHUHUMU TPyIaMH; dbopmyny, cucTeMaTHYHa HOMEHKIATypa | 9.  JloBeleHHS  HEHACHUYEHOTO
cK1aoae 1 Gi3UYHI BIACTUBOCTI aJIbJAETI/IB. Xapakrepy piIKux KUPIB

MOJIEKYJISIpHI 1 CTPYKTYpHI (QOpMynu cHupTiB, (EHOTy, aiblIeriniB, XiMiuHI BIACTHBOCTI €TaHAIIO, HOro | (BipTyasbHO).
HACUYCHUX OJHOOCHOBHHX KapOOHOBUX KHCJIOT, €CTEPIB, )KUPIB, BYIJICBOMIB (32 | omeprkaHHs. 10. OKuCHEHHS TTIOKO3H1
Ha3BaMHU 1 3aralibHUMU (pOpMyIaMu BiJIIOBITHUX TOMOJIOTIYHUX PSJIIB); Kap6onosi KHCJIOTH, iX | amMoHiauHUM pO3YHHOM
MIOIIWPEHHs B pupoxi Ta kiacudikamis. | aprearym(l) OKCHTY (3a
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pPIBHSHHS peakIiif, $Ki OMUCYIOTh XIMiUHI BJACTHBOCTI HACHYEHUX
OJTHOATOMHHX CIUPTIB (IIOBHE 1 YaCTKOBE OKMCHEHHS, JIETiiparallisi, B3a€MOJIIs 3
JMY)KHUMH METajlaMH, TiIPOTeH TrajoreHijamu), Tiinepoiy (MOBHE OKMCHEHHS,
B3AEMOJIIS 3 TY)KHUMHU MeTallaMu), (peHomy (B3aeMOIis 3 Ty>)KHUMH METalaMH,
JlyraMu, OpOMHOIO BOJIOI0), €TaHaji0 (YaCTKOBE OKHUCHEHHS 1 BiJIHOBJICHHS),
OHOOCHOBHUX KapOOHOBUX KHCJIOT (B3a€MOAIS 3 iHAWKAaTOpamH, MeTalaMmH,
JyTaM#, COJISIMHE, CITUPTaMH ), eCTepiB (Tiapoi3), )KUPIB (TiApyBaHHS Ta TyKHHHA
ripoii3), TIOKO3W (YaCTKOBE OKWUCHEHHS, BIJIHOBIICHHS BOIHEM, OpOIIHHS
CIHPTOBE 1 MOJOYHOKHCIIE), CaXxapo3u, KPOXMaI0 1 LENI0ON03u (MOJEKYISpHi
PIBHSHHSL TiApoNizy), OHEpKaHHS eTaHony (TiAparamis eTeHy, OpOmiHHS
TTIIOKO3H1), €TaHalto (Timparaiis eTHHY, OKHCHCHHS €TaHOJY), €TaHOBOI1 KUCJIOTH
(OKMCHEHHS eTaHalllo, €TaHoITy), POTOCHHTE3Y, YTBOPEHHS caxapo3u, KPOXMaJo
1 LIETFONIO3M Y IPUPO ;

nopisnioe

OyZOBy 1 BIACTHUBOCTI CIIOJYK 3 PI3HUMH XapaKTEPUCTHYHHMH TpyIIaMHu,
OZHOATOMHHX CITUPTIB 1 heHOITy, KPOXMAITIO 1 LIETIONIO3H;

XiMi4HI BJaCTUBOCTI HACHYEHHUX OITHOOCHOBHHX KapOOHOBHUX 1 HEOPTaHIYHUX
KHCJIOT; BIIACTUBOCTI HATypaJIbHUX 1 IITYYHUX BOJIOKOH;

Xxapaxkmepu3sye

XiMi4HI ~BaCTUBOCTI OJHOATOMHHMX HACHYCHUX CIHUPTIB, €TaHAIIo,
HaCHYEHUX OTHOOCHOBHHMX KapOOHOBUX KHCJIOT, €CTEPIB, JKUPIB, BYIJICBOIB;

CrocoOM OfepKaHHS €TaHONly, E€TAaHANI0, ETAHOBOI KHUCIIOTH, TIIOKO3H,
caxapo3H, KpOXMaJlio 1 LIeI0I03H;

npozHo3ye

XIMIYHI BIaCTHBOCTI OKCUTEHOBMICHHX OpPTaHIYHUX CIIOJNyK HA OCHOBI 3HaHb
PO BJIACTUBOCTI XapaKTepPUCTUUHUX ((PYHKIIOHATBHUX ) TPYII;

YCMAaHOo6II0€

MPUYUHHO-HACIIIKOBI 3B’SI3KM MK CKJIQJIOM, OYIOBOIO, BIIACTUBOCTSIMU,
3aCTOCYBaHHSIM i BIULTHBOM Ha TOBKULISI OKCUTEHOBMICHHUX OPTaHIYHUX CIONYK;

TeHETHYHI 3B’A3KH MK OKCUT€HOBMICHUMH OPTraHiYHUMH CIIOIYKaMHU;

6UABTAE

HAsBHICTH aJIbJCTIIB, KAPOOHOBHUX KHUCIIOT, TIIFOKO3H;

OOMPUMYEMBCA NPAGUIT

0e3IMeYHOT0 TTOBOHKEHHS 3 OPTaHIYHUIMH PEUOBHHAMMU;

obuucnioe

3a XIMIYHAMH DIBHSHHSMH KIUTBKICTH PEYOBMHH, Macy abo o00’eM 3a
KITBKICTIO PEYOBHUHU, MACOI0 200 00’€MOM peareHry, 0 MiCTUTh IEBHY YaCTKY
JIOMIIIOK, OOIPYHTOBYIOYM 0OpaHuii CII0CIO PO3B’sI3aHHS;

Kapboxcunpna XapaKTepuCTHIHA
(dynkuionansHa) rpyna. Ckmaju, OyqoBa
MOJIEKYJ HACHYCHHX OJHOOCHOBHHX
KapOOHOBHX KHCIIOT, iXHS 3arajibHa Ta
CTPYKTYpHI dbopmynu, i3oMepis,
cUcTeMaTHYHa HOMEHKJaTypa i ¢i3nuHi
BJIaCTUBOCTI.

XiMi4HI BIACTUBOCTI HACHYCHHX
OIHOOCHOBHUX KapOOHOBUX KHCIIOT.
Peakuis ecrepudikartii.

OneprkaHHS €TaHOBOT KUCIIOTH.

Ecrepu, 3aranbHa Ta CTPYKTYpHI
bopmynn, cHCTeMaTHyHa
HOMEHKJIaTypa, BIIACTHUBOCTI.
Tupomnis ectepis.

Kupu sK mnpencTaBHUKU ecCTEpiB.

hizuaHi

Knacudikamiss  xupiB, ixHi XiMidHI
BJIACTHUBOCTI.
Byriesonu. Knacuoikamis

BYIJICBOJIIB, 1X YTBOPEHHS i TOIIMPEHHS
Y TIPUPOII.

I'mokoza: mMonexynsipHa Gopmyna ta
i BiKpHTa ¢dopma. XimiuHi
BJIACTUBOCTI IIIOKO3H.

Caxapoza, Kpoxmajib 1 IIETr0I03a:
MOJIEKYJISIpHI (OPMYIH, TiAPOTi3.

BiJICYTHOCTI
BIPTYaJIbHO).

pearcHTiB -

Jlabopamopni docniou
1. BusiBnenus OpTraHigHUX
KHCJIOT Y Xap4OBHX MPOIYKTaX.

2. OKuCHEHHS DIIIOKO3U
CBIXKOOJIEpKaHUM kynpym(Il)
T1IPOKCHIOM.

Ilpakmuuni pooomu

1. Po3B’s13yBaHHsA
eKCIIePHUMEH-TAJIbHUX 3a/1a4.

Haeuansni npoexmu

11. Exonoriuna 0e3MeyHICTh
3aCTOCYBaHHS 1  OAEpIKaHHA
(henomy.

12. BusiBneHHS tbeHoIy B
eKCTPakKTi 3eJeHoro 4yaro abo
ryarnri.

13. BymieBogun 'y XapuoBUX
MPOIYKTaX: BUSIBJICHHS i

010/I0T14YHE 3HAUYECHHA.

14. Aéd1aiedoai 668d0.

15. HarypaibHi BOJIOKHA
POCIIMHHOTO TIOXO/DKEHHS: IXHI
BIIACTHBOCTI, [ii Ha Opraizm

JIFOIWHU, 3aCTOCYBaHH.

16. llItyuni  BOJOKHA:  IXHE
3acTocyBaHHd y moOyTi Ta
TIPOMHUCIIOBOCTI.

17. Erepu Ta  ecrepu B
KOCMETHIII.

18. BioguzenbHe najabHE.
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po3eé’azye

eKCIIepUMEHTAalIbHI 3a/]a4i, 0OTPYHTOBYIOUM 0OpaHuii criocid po3B’si3aHHS.
IinHicHHH KOMIIOHEHT

Ppobumb 6UCHOBKU

IIO/I0 BJIACTMBOCTEH OKCHUICHOBMICHHUX OpPraHIYHUX PEYOBHUH Ha IMiJICTaBl
ixHpoi OymoBM 1 mpo OyJOBY OKCHUICHOBMICHHMX PEUOBMH Ha MiAcTaBi IXHIX
BJIACTHBOCTEH; HA OCHOBI CITOCTEPEKCHb;

yceioomatoe

B3a€MO3B’ 130K CKJIaTy, Oynosw, BIIACTHBOCTEH, 3aCTOCYBaHHS
OKCHUTCHOBMICHHUX OPTaHIYHUX PEUOBHH 1 IXHHOTO BILIMBY Ha JTOBKIJIIS,

HEOOX1THICTh OXOPOHH MOBKULIS Bil MPOMECIOBHX BITXOMIB, IO MICTITh
(enom;

GUCII08TIIO€ CYOIHCEHHA

IOZI0 BIUTUBY TPOAYKTIB OPraHIYHOTO CHHTE3y Ha 3I0POB’S JIFOMWHH Ta
€KOJIOTIYHUH CTaH JTOBKIILIS;

po36’azye npoodnemy

BJIACHOTO pAalliOHATFHOTO XapuyBaHHS HAa OCHOBI 3HAaHb TPO JKUPU 1

BYIJICBO/IH;

ouinIo€

OiororiuHe 3HaYSHHsI KUPIB i BTJICBOIB JIJIS Xap4yBaHHS JIIONUHY;

parioHaJIbHE CIIBBIIHOIICHHS BXXWBAaHHS POCIMHHHX Ta TBAPUHHHUX JKHPIB,
nepeBary oJry 3 HaTypalbHUX TKaHWH;

0e3MeYHICTh OpPraHiYHUX PEYOBHH 1 NpHUiiMae 0OIPYyHTOBAHE PILIEHHS LIONO
1XHbOTO BUKOPHUCTAHHSI.

Hackpizni smicmogi ainii
I'pomaosncera sionosioarvHicmo
Opnep>kaHHS €TaHOIY, €TaHAaIIIo.
300pos’sa i besneka. Exonociuna be3nexa i cmanuii po3eumor
Bionoriune 3Ha4eHHsI )KUPIB 1 ByITICBOIB JJIsl XapuyBaHHsI JIFOJMHU.
Hionpuemnusicmo i ghinancosa epamomuicme .
OpneprkaHHS €TaHOIY, €TaHAIIIO.
Peakrtis ecrepudikarii.
OO6uncieHHs 3a XIMIYHUMH PiBHSHHAMH KUTBKOCTI PEYOBUHH, Macu abo 00’eMy 3a KUIBKICTIO PEYOBHHHU, Macolo ado 00’€MOM pearceHTy, 0 MiCTUTH MIEBHY
YaCTKy JOMIIIOK.

Tema 4. HiTtporenosmicHi oprauiufi cmoayku

YdeHb/yuyeHU IS Hacuueni ¥ apomaruuni aminu: | [Jemoncmpauii
3HAHHEBHIT KOMIIOHEHT ckrag 1 OymoBa MOJEKyN, Ha3BH
Ha3usae
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3araibHi QOpPMYNTH Ta XapakKTepuCcTU4HI ((QyHKITIOHAIBHI) TPYHH aMmiHIiB Ta
aMIHOKHCJIOT;

HOACHIOE

CTPYKTYpPHI (GOpMyYITH aMiHIB Ta aMiHOKHUCIIOT; aM(pOTEPHICTh aMiHOKHCJIOT;

3MICT MOHATH: XapakTepucTuuHa ((QyHKIIOHATIbHA) aMiHOTPYIIA, MENTHIHA
rpyrma, MOJimenTHI;

HABOOUmMb NPUKIAOU

aMiHiB, aMIHOKHCIIOT, O1JIKIB.

JissnbHiCHUA KOMIIOHEHT

po3pizHae

HAaCHYCHI 1 apOMaTHJHI aMiHH;

cKaaoae

MOJIEKYJSIpHI Ta CTPYKTYpHI (hOopMysu amiHIB Ta aMiHOKHMCIIOT 3a Ha3BaMu i
3aragsHAMU (HOPMYJIaMu;

PIBHSIHHSL peakiid, sKi ONUCYIOTh XIMIUHI BJIaCTHBOCTI MeTaHaMiHy
(ropiHHS, B3a€EMOJISI 3 BOIOK 1 XJIOPUIHOK KHUCIIOTOIO), aHUTIHY (B3aeMOIis 3
XJIOPUIHOIO KUCIIOTOI0, OPOMHOIO BO/IOIO), aMiHOETaHOBOI KUCIIOTH (B3aEMOIIS
3 Harpiil TiIPOKCHAOM, XJIOPHUAHOIO KHCIIOTOIO, YTBOPEHHS AWIENTHIY) Ta
oZIep>KaHHs aHiNiHY (BiIHOBJICHHS HITPOOEH3EHY);

Kaacugikye

HITPOTEHOBMICHI opraHivyHi CITOITYKH 3a XapaKTePUCTHIHIMH
(pyHKIIOHATTELHUMU ) TPYTIAMH;

npoznosye

XIMI4HI BITaCTUBOCTI aMiHOKHCIIOT, 3yMOBJIEHI OCOOIMBOCTIMH OyTOBH IXHIX
MOJICKYIT;

Xapaxkmepu3sye

XiMiYHI BIIACTHBOCTI METaHaMiHy, aHiTiHY, aMiHO€TAaHOBOI KHCIIOTH 1 OiJIKiB
(trimponi3, KOJHOPOBI peaxiii);

OiosoriuHy poJib aMiHOKHUCIIOT, OJIKIB;

YCManoe1e

MPUYIUHHO-HACIIIKOBI 3B’SI3KM MK CKIagoM, OymIOBOIO, BIIACTHBOCTSIMH
HITPOTEHOBMICHUX OPTaHIYHUX CIIONYK;

oompumyembcsa  npaeus  OC3MEUHOTO TOBO/DKCHHS 3  OpraHIYHUMU
PEYOBHHAMU.
HinHicHN KOMIOHEHT

yceioomaioe

BIUIMB AaHUTIHY Ta WOTrO MOXiAHWX (BOTHEHEOE3NEYHICTh, IMOAPA3IUBICTH,
OTPYHMHICTH) HA JOBKILJISA Ta OPraHi3M JIIOAUHU,

HAWMpOCTINMX 3a CKIAJOM CIOJYK.
Bynosa amiHorpymu.

AMiHM K  OpraHidyHi OCHOBH.
XiMi4HI ~ BJIACTHBOCTI  METaHaMIiHY,
aHininy. Onep:kaHHs aHUTIHY.

AMiHOKHCJIOTH: CcKIag 1 OymoBa
MOJIEKYJ, 3arallbHi 1  CTPYKTYpHI
dhopmyinu, XapaKTEePUCTUYHI
(pyHKUIiO-HATBHI) TPYIIH, CACTEMAaTHYHA
HoMeHKyatypa.  llemtumHa — rpyma.
XiMi4HI BJIACTUBOCTI aMiHOETaHOBOI
kuciaoru. [lentuan.

binku 9K  BHCOKOMOJEKYJSpHi
CTIONTyKX. XIMIYHI BJIACTUBOCTI OLTKIiB
(6e3 3ammcy piBHSHB pEaKIlii).

11. Bzaemomis aHITIHY 3
XJIOPUITHOIO KHCJIOTOIO
(BipTyanbHO).

12. B3aemomis aHTIHY 3

OpPOMHOIO BOAOIO (BIPTYanbHO).

JlabopamopHi docniou
3. biyperosa peaxiiis.
4. KcaHnTonpoTeiHoBa peaKiisl.

Haeuansni npoexmu

19. HarypainbHi BOJIOKHA
TBAPUHHOTO TIOXO/DKEHHS: IXHi
BJIACTHBOCTI, [if Ha Opraizm
JIIOIWHH, 32CTOCYBaHHSI.
20. AmimiH  —  ocHoBa
BHPOOHMIITBA OAPBHUKIB.
21. CunTe3 OUIKIB.

22. 30anaHcoBaHE XapuyBaHHS —
3aropyKa 3I0pOBOTO JKUTTSL.
23. BuBenenus
OPTaHIYHOTO MOXO/KEHHS.

JUTS

IIAM
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BUCTI06II0€ CYOHCEHHA

PO BIUIMB OKPEMHX HITPOT€HOBMICHHUX OPTaHIYHUX CIOJIYK Ha OpraHizm
JIFOIMHH;

00tpynmosye

3aCTOCYBaHHS PEUOBHH iXHIMHU BIACTUBOCTSIMH;

ouinIe

010JI0T1YHE 3HAUYEHHS aMiHOKHUCIIOT 1 OLJIKIB;

p0o36’a3ye npoonemy

BJIACHOTO PaliOHaJbHOTO XapuyBaHHS Ha OCHOBI 3HaHb MPO OLIKH;

PpoouUmb 6UCHOBKU

PO BIIACTUBOCTI aMiHIB, aMIiHOKHICIIOT Ta OILJIKiB, BUXOOAYH 3 OyIOBH
MOJIEKYJl PEUOBHH, 1 Mpo OyJOBY pEUOBHH, BUXOSUH 3 IXHIX BIACTHBOCTEH; Ha
OCHOBI CIIOCTEPEKEHb.

Hackpizni 3micmogi ninii

300poe’s i besnexa. I pomaodsncoka sionosioanvricmo. Exonoeiuna 6esnexa i cmanuti po3eumox.
ladacia+ition aiesio oa éial 1i63aied aey epaeié oa ioi+op+iai Nnadaaiaeua.

Hionpuemnusicmo i ghinancosa epamomuicmo
OpepkaHHs aHITIHY.

Tema 5. CHHTEeTHYHI BHCOKOMOJIEKYJISIPHI pe4OBHHH i oJTiMepHi MaTepiajau Ha iX OCHOBI

Y4enn/yuennus:
3HAHHEBHMIT KOMIIOHEHT

NOACHIOE

CYTb ITOHATTS MIOJIMED;

peakuii moximMepuzartii i
IOJTIIMEPIB;

HABOOUmMb NPUKIAOU

CHHTETHYHHX BHCOKOMOJIEKYJISIPHUX PEUOBHH 1 MOJIIMEPHUX MaTepialliB Ha ixX
OCHOBI;

PIBHSIHB peaKIliil moiiMepu3artii i oJiKOHICHCAITii.
JisnbHiCHUA KOMIIOHEHT

po3pizuae

peaxiiii monimMepu3arii i MMOJMiKOHAEHCAII{; MTacTMacH, Kaydykd, TyMy Ta

CHHTETHYHI BOJIOKHA;

onucye

BJIACTHUBOCTI MOJIIMEPHUX MaTepiaiiB;

nopisnioe

NPUPOJIHI, IITYYHI i CHHTETHYHI BOJIOKHA, [IJIaCTMACH;

YCHAHOGIOE

MOJIIKOHJICH Al SIK  CIOCOOIB  JOOyBaHHS

CuHTeTnuHi BHCOKOMOJICKYJISPH1
PEYOBHUHH. [Momimepu. Peaxmuii
rmodiMepu3amii 1 TOMKOHACHCAITil.
Ilnactmacu. Kayuyku, ryma.

Haiimomupenimi nomiMepu Ta cdepu
IXHBOT'O BUKOPHCTaHHS.

BronuB monmiMepHHX MatepiamiB Ha
3I10pOB’ s JIFOIUHHU 1 JIOBKLILJIS.
[Ipobmemu  yTwmizamii  momiMepiB 1
IUIacCTMAC B KOHTEKCTI  CTajioro
PO3BHTKY CYCIUIBCTBA.

CuHTEeTHYHI  BOJIOKHA:
BJIACTHUBOCTI 1 3aCTOCYBaHHS.

¢biznuHi

Jemoncmpauii
13. 3pa3ku mimacTMac, Kaydykis,
I'YMH, CHHTETUYHUX BOJIOKOH.

Haguanwvni npoexmu

24, CuHTeTHYHI  BOJIOKHA:  IX
3HAUCHHS,  3aCTOCYBaHHI Y
MOOyTi Ta MPOMFCIIOBOCTI.

25. Peuukitiur SIK CIIUHUHA
LUBLII30BaHUH croci0 yTumizamii
TBEpIUX MOOYTOBHX BiAXOIB.

26. ITepepobOxa OOy TOBHX
BIIXO/1B B VYkpaini Ta
PO3BHHEHHX KpaiHax CBiTYy.

27. IlepcieKTHBH Ofiep>KaHHS i
3aCTOCYBaHHSI MOJTIMEPIB i3
Hanepes 3aJaHUMH
BJIACTHBOCTSIMH.
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MPUYIUHHO-HACIIIKOBI 3B’SI3KM MK CKJIQJI0M, OYJIOBOIO, BIACTHBOCTSIMH Ta
3aCTOCYBaHHSIM MONTIMEPIB;

00mMpPUMYEMbCA

MpaBwiI OE3MIEYHOTO MOBOKEHHS 3 CHHTETHYHUMH MaTepialaMu.
HinHicHNi KOMIIOHEHT

00Tpynmosye

3HAYEeHHS IMOJIIMEPIB Yy CTBOPEHHI HOBHUX MaTepiaiiB Ta CHHTETHYHUX
BOJIOKOH.

28. JlocmiKeHHS ~ MapKyBaHHS
BUPOOIB i3 MOJTIMEPHUX
MaTepiaiB i mIacTMac.
29. BurotoBieHHss BHpPOOIB i3
TUTACTHKOBHX IUISIIOK.

Hackpizni 3micmogi ninii
300pos’s i besnexa. Exonociuna 6e3nexa i cmanuii po3eumox.

HaiimmommpeHrimti mojiMepu Ta cepu iXHLOT0 BUKOPUCTAHHS.

Bruus nosjiMepHUX MarepialiiB Ha 30POB’ sl JIOAUHU 1 TOBKIJUIA.

[Ipobnemu yTumizanii moaimMepiB i IIacTMac B KOHTEKCTI CTaJIOr0 PO3BUTKY CYCHIIBLCTBA.
I'pomaosanceka sionosgioanvHicme.

Brume nmoniMepHUX MarepiajiB Ha 370pOB’ sl TIOAMHMY 1 TOBKLUIIIS.

[TpoGnemu yTrizamii HOMiMEpiB i IIaCTMAc B KOHTEKCTI CTAIOTO PO3BUTKY CYCIIJIbCTBA.
Hionpuemnusicmo i ghinancosa epamomuicmo

Haiinommperimi nojgiMepu Ta chepr iIXHbOr0 BHKOPHUCTAHHSL.

Tema 6. bararomaHiTHiCTh Ta 3B’I3KH MiZK KJ1acaMH OPraHiYHUX PeYOBHH

Y4yeHb/yueHuns: 3B’SI3KM MDK KJIacaMu OpraHIYHUX
3HaHHEBUIT KOMIIOHEHT pEYOBUH.
noscHioe 3aranbHiI TOHATTA TPO Oi0JOTIYHO
NPUYUHU 0araTOMaHITHOCTI OPTaHIYHUX PEUYOBHH; aKTHBHI PEUOBUHHU (BiTamiHm,
HABOOUMb NPUKIAOU (bepmeHTn).
TOMOJIOTIB Ta 130MepiB; Porns OpraHigyHOi ximii y
CIOJIYK 13 IPOCTHMHU 1 KPaTHUMH 3B’ SI3KaMHU; pO3B’sI3yBaHHI CUPOBHMHHOI,
CHOJIYK 3 PI3HUMH XapaKTePUCTUIHUMHU ((YHKIIOHAIEHUMH) TPYyTIaMHu; €HepreTHY-Hoi, MPOAOBOIBYOI MPOOIIeM,
MPUPOJHHUX Ta CHHTETHYHHUX O10JIOTIYHO aKTUBHUX PEYOBHH. CTBOPEHHI HOBUX Marepialis.
JifnabHiCHHIA KOMIIOHEHT
po3pizHaE
OpraHiuHi CIIOJIYKH 32 HAJIEKHICTIO JI0 BiJIIOBiTHUX TOMOJIOTTYHUX PSIJIiB;
cKknaoae
PIBHSIHHSI peakilid, sKi XapaKTepu3yloTh T'eHETHYHI 3B’SI3KH OpPTraHIYHUX
CTIOJNYK;
oocnioicye
HasIBHICTh OPraHIYHUX KHUCIOT y TPOJYKTaX XapuyBaHHS 32 JIOMOMOTOIO
1HIMKATOPIB;
YCHMAHOBIIOE

Haeuanwvni npoekmu

30. HariBax«mBiini XiMIgHI
BHPOOHMIITBA OpPTaHIYHOI XiMii B
VYkpaiHi.

31. JIOWiNBHICTS Ta LIKIiIIMBICTH
010JIOTIYHO aKTUBHUX I100aBOK.
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3B’SI3KM MK KJTaCaMH OPTaHI9HUX CITONYK;

6UKOPUCHOBYE

3HAHHS PO OPTaHivHI CMIOMYKH JUIA TTOSCHEHHS 1X Pi3HOMaHITHOCTI;

O00OMPUMYEMBCA NPAGUIL

0e31evYHOr0 MTOBOKEHHS 3 OPTaHiYHAUMHU PEUYOBHHAMH.
IinHicHM KOMIIOHEHT

yceioomaioe

HEOOX1THICTh 3HAHHS BJIACTUBOCTEH PEYOBHHU JUIsi BCTAHOBJICHHS ii BILTHBY
Ha BJIACHE 3/I0POB’S 1 IOBKIJLIS;

pOJb OpraHiyHoOi XiMii y pO3B’sI3yBaHHI CHPOBHHHOI, €HEPreTHYHOI,
MIPOIOBOJIEIOI ITPOOIIEM, CTBOPEHHI HOBHX Marepiais;

ouyinIo€

3HaUCHHA 010JIOT1YHO AKTUBHUX PEUOBUH VIS OPraHi3My JIIOIUHH;

nonyapusye

XIMIYHI 3HAHHS,

yceioomaioe

MPaBo Ha BIACHUW BUOIp 1 MPUAHATTA pillIeHHS;

BIJIITOBINATBHICTE 32 30€PEKEHHS JOBKIJUIS BT ITKIIJTMBUX BUKHU/IIB;

GUCII06JII0€ CYOIHCCHHA

PO MOXKJIMBOCTI BUKOPHCTAaHHS OPraHIYHMX CIOJYK 3alie)KHO BiN iXHIX
BIIACTUBOCTEH;

00tpynmosye

3HaUYEHHS OPTaHIYHUX PEUYOBHH y CTBOPEHHI HOBHX MaTepiaiB;

pooums 6UCHOBKU

PO BAXKJIMBICTH 3HAHb IIPO OPraHidyHi CIIOIYKH.

BionoriuHo akTHBHI PeYOBUHHU.

Pous opraniysoi xiMii v po3B’si3yBaHHI CHPOBUHHOI, EHEPTETUYHOI, IPOIOBOJIEI0I IPOOJIEM, CTBOPEHHI HOBHX MaTepiaiB.

I'pomaosncwra sionosioanrsricms. 300pos’s i b6esnexa. Exonoeciuna besnexa i cmanuti pozeumox. Ilionpuemnusicms i ¢hinancosa epamomuicmo

11 kaac

70 rox, 2 roJ Ha TH>KACHD

OuikyBaHi pe3yJbTaTH HABYAJILHO-HI3HABAJLHOI TiSIJILHOCTI |

3MicT HaBYAJIBHOI0 MaTepiagy

IlpakTHYHa YacTHHA

Tema 1. Ilepiognunnii 3aK0H i nepiognyHa cucTeMa XiMiYHHMX eJ1eMEHTIB
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Y4yeHb/yuyeHUISA:
3HAHHEBMIT KOMIIOHEHT

Hazueae

s-, p-, d-emeMeHTH 3a IXHIM MiCIIeM Y TIepioANIHINA CUCTEMI;

nOACHIOE

BAJICHTHICTH 1 CTYIIiHb OKHCHEHHS €JIEMEHTIB 2 1 3 mepiofiB y OCHOBHOMY i
30yKEHOMY CTaHaxX aTOMIB;

HaABOOUmMb npuKIaAdU

s-, p-, d-eneMeHTiB.
JifaabHiCHUI KOMIIOHEHT

cKknaoae

CJIEKTPOHHI 1 rpadivyHi eNeKTpoHHI (OPMYIH aroMiB s-, p-, d-elIEMEHTIB
(Depym) 1-4 mepionis 3 ypaxyBaHHSIM MIPUHLUITY «MiHIMAIBbHOI €HEPTii»;

aTOMIB HEMETAJIYHUX €JIEMEHTIB 2 i 3 TIepioiB y OCHOBHOMY i1 30yIKEHOMY
CTaHax;

ananizye

BiIMIHHOCTI eNIeKTPOHHUX KOHQIrypamiid aroMmiB S-, p-, d-eIeMeHTiB
(Depym) 1-4 mepioxmis;

nopienioe

MOXJIMBI CTYTeHI OKMCHEHHS HEMETAIIIYHUX eJIeMEHTIB 2 1 3 mepiomis, 1o
3HAXOIATHLCS B OMTHIN TPYTIi, HA OCHOBI €JIEKTPOHHOI OYIOBH iXHIX aTOMIB.
HinHicHNii KOMIOHEHT

00Tpynmosye

MIEPIONNYHY 3MiHY BIACTHBOCTEH €IIEMEHTIB 1 iXHIX MPOCTUX PEYOBWH Ha
OCHOBI €JIEKTPOHHOT Oy/I0BH IXHIiX aTOMiB;

GUCTI06TIIOE CYOICEHHA

IOI0  3aCTOCYBaHHS  IEPIOAMYHOTO
BJIACTHUBOCTEM IIIE€ HE BUIKPUTHUX E€IIEMEHTIB.

3aKOHY JUIA r[epez[6aquHﬂ

SIBuie MIePIOTUIHOT 3MIHU
BJIACTUBOCTEM  €JIEMEHTIB 1 IXHIX
CIIONYK Ha OCHOBI YSBJICHb TIPO

€JICKTPOHHY OyIOBY aTOMIB.

EnexTponHi i rpadiuHi eleKTpoHHI
¢dopmynu aromiB s-, p-, d-elneMeHTIB.
[IpuHIIMT «MiHIMAIBHOT EHEPTIiY.

30ymkeHnid cTaH aroma. BaieHTtHi
CTaHW eJeMeHTiB. MOXIuBI CTymeHi
OKHMCHEHHsI HEMETAJIIYHUX EeJIEMEHTIB 2
i 3 mepiomis.

Hemoucmpauii
1. PizHi BapiaHTH mnepioAnYHOI
CUCTEMH XIMIYHHUX €JIEMEHTIB

(moBra 1  xopotka  opmu,
BipTyainbHi 3D).

2. ®opmu €JIEKTPOHHUX
opOitameit (y TomMy  9mcHi
3D-mpoekTyBaHH).

3.Monmeni  aromiB  s-, p-,

d-enementiB  (y
3D-npoeKTyBaHHs).

TOMY YHCI

Haeuansni npoexmu

1. CtBOpeHHS 3D-moneneit
aTOMIB €JIEMEHTIB.

2. 3acTocyBaHHS PaJiOHYKIIIIB Y
MEIUIMHI.

3. BukopucTaHHs paiioaKTHBHIX
130TOIMB K  IHAWUKATOPiB Y
TBapUHHHUIITBI, apXEOJIOTii.

Hackpi3ui 3micToBi Jinii
Hionpuemnusicmo i ghinancosa epamomuicmo

SIBuIe nepiogrvHOI 3MIHM BJIACTUBOCTEH €JIEMEHTIB 1 IXHIX CIOIYK Ha OCHOBI YSIBJIEHb PO €JIEKTPOHHY OYI0BY aTOMIB.

Tema 2. XimMiuHuii 3B°5130K i Oy10Ba pe4oBUHHI

Y4yeHb/yuyeHUISA:
3HaHHEBUIT KOMIIOHEHT
YCMAHOBIIOE
BUJM XIMIYHOTO 3B’SI3Ky B PEUOBHHAX 3a IXHIMHU popMynamu;
Haeooumsv npuKIAOU
PEUYOBMH 13 PI3HUMH BUIAMU XIMIYHOT'O 3B A3KY;

HoHHMi, KOBaJICHTHUH, METaIIYHUH,
BOJTHEBUH XIMIYHI 3B’ SI3KM.
JoHOpHO-aKIenTOpHUIT MeXaHi3M
YTBOPEHHSI KOBaJICHTHOTO 3B’S3KY (Ha
MPUKJIa/i KaTioHy aMOHiI0).

Hemoucmpauii

4. Monemi pi3HUX THUIIIB
KPUCTAIYHUX IpaTok (y TOMY
yucii 3D-npoexTyBaHHS).

5. YTBOpeHHsI aMOHill XJIopuay 3
aMOHIaKy 1 T1iAPOreH XJIOPHUIY.
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aMop(HUX 1 KPUCTATIYHAX PEUOBHH.
JissnbHiCHUI KOMIIOHEHT

ROACHIOE 8IOMIHHOCHI

B MEXaHi3Max YTBOPEHHS KOBAJICHTHHX 3B’SI3KIB y MOJIEKYJi aMOHiaKy Ta
HWOHI aMOHIIO;

MK aMOpP(QHUMHU 1 KPUCTAIIYHUMHU PEYOBUHAMU;

npozHo3ye

(bi3u4HI BIACTUBOCTI PEYOBUH HA OCHOBI iXHBOT OyZOBU Ta OyIOBY PSUOBUH
Ha OCHOBI IXHiX ()i3MYHUX BIACTHBOCTEH.
IinHicHMH KOMIIOHEHT

OUiHIOE

Ha OCHOBI OyJOBM MOJIEKYJll BOAM 1 CIHPTIB MOXIHUBICTH YTBOPEHHS
BOJHEBOTO 3B’S13Ky MiX MOJIEKyJIaMH BOJM, CIIUPTiB, BOIH 1 CHUPTIB;

GUCII08TII0€ CYOIHCEHHA

HIONI0 3QJIC)KHOCTI MK BHKOPHCTAaHHSAM PEYOBHH Ta iXHBOI OyHZOBOIO i
BJIaCTUBOCTSIMH.

Kpucraniyanit i amopdHuii cranu
TBEPAHUX pEUYOBHH. 3anexHICTh
(i3MYHNX BIACTHBOCTEH PEYOBHH Bij
iXHBOT OyIOBH.

6. 3pazku KPUCTAIIIHUX i
aMop(hHUX PEUOBHH.

Haeuanvni npoekmu

4. 3actocyBaHHS piakmx
KpPHUCTAJiB.

5. BUKOpUCTaHHS PEYOBHH i3
pizHUMEI BAJAMH  XIMIYHHX

3B’SI3KIB y TEXHIITI.

6. 3HaYEeHHS BOJHEBOTO 3B’S3KY
h10) opraizaumii  CTPYKTyp
OiomommiMepis.

Hackpi3Hi 3micToBi JiHil
300pos’sa i besneka. Exonociuna 6esnexa i cmanuil pozsumox. Ilionpuemaugicms i
3anexHicTh (hi3UYHUX BJIACTUBOCTEN PEUYOBHH Bij IXHBOI OYIOBH.

Qinancosa epamomuicme.

Tema 3. Ximiuni peaxuii

YdyeHb/yueHnns:
3HAHHEBMIA KOMIIOHEHT
NOACHIOE
BIUIMB Pi3HUX YUHHUKIB Ha 3MIlIEHHS XiMiYHOI piBHOBarW, Ha TiApOJi3
coJIei;
TIPUHITAT JTii TaIhBaHIYHOTO EJIEMEHTA;
HaeoOumsy NPpUKIAOU
HEOOOpOTHUX 1 00OPOTHUX XIMIYHUX peaKiliid.
JifnabHiCHHIA KOMIIOHEHT
cKnaoae
PIBHSIHHS peakuiil rizponizy comei;
PO3pi3HAE
HE0OOPOTHI 1 000POTHI XiMIUHI peakilii;
Xapaxkmepu3sye
CYTh XIMIYHOI PiBHOBAar, TiJIpoJi3y CONEH;
npoznosye
MOKITMBICTB peakiii riapoi3y coneii;
pH cepepoBumia BOIHUX PO3YMHIB COJICH;

HeoGopotni 1 00OpoTHI XiMiuHi
mporiecy. XiMigHa piBHOBara. [IpuHImm
Jle Ilarense.

[Ngpomnis coneit.

[loHATTS PO TabBaHIYHUI €JIEeMEHT
K XIMIYHE JDKEpENIo EeJIeKTPUIHOTO

CTpyMY.

Po3paxynkosi 3axaui

1. OOuuciaeHHd 3a XIMIYHUMH
PIBHSHHSMHU BiJIHOCHOTO BUXOAY
MPOAYKTY PEaKIil.

JlaGoparopHi gociaigu

1. Busnauenns pH cepemoBurma
BOJHHUX pO3YMHIB COJeH 3a
JIOTIOMOT'0I0 1HAMKATOPIB.

HaguanbHi npoexkTn
7.anpBaHIYHMI  €IEMEHT 3
KapTOILUTi, TUMOHY.

8. Bugn 1 mnpuHOMOM poOOTH
MajuX JDKEPEa CIIEKTPHYHOrO
CTpYMY, YTHITI3aIlis iX.
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dobupac

YMOBHM 3MillIEHHA XiMIYHOi piBHOBard OOOPOTHHX TPOLECIB HAa OCHOBI
npunuuny Jle Hlarense;

0ompuMy€EmMbC TIPABUIT OE3TMEKH ITiJT YaC BUKOHAHHS XiIMIYHHX JOCIIIB;

eKchepumenmanbHo BU3Ha4ae pH cepenoBHIa BOAHUX PO3UUHIB CONEH 3a
JOTIOMOTOI0 1HIUKATOPIB;

ofuucntoc 3a XiMIYHAMH PIBHSAHHSAMHU BiTHOCHHU BUXiJ MMPOAYKTY peaKiIii,
00rpyHTOBYIOUYH 00paHMii CIIOCIO PO3B’A3aHHS.
HinHicHNii KOMIIOHEHT

euCcn06110€ Cyodycenna Npo 3HadeHHs npuHnuiy Jle [llarense B xepyBaHHI
XIMIYHUMH TIPOIISCAMH;

00Tpynmosye

3HauYeHHS 00OPOTHMX MPOLECIB y JOBKIJLII, IPOMHUCIOBUX BUPOOHHUIITBAX;

BILTUB TiApOITi3y cojieii Ha pH rpyHTIB;

OUiHIOE HETATHBHMI BIUIMB Ha EKOJOTII0 BIANPAlbOBAHUX TaJIbBAHIYHUX
CJICMCHTIB 1 0ompumMy€emupcs paBWII iXHBOI YTHITI3AIl].

Hackpi3Hi 3micToBi JiHil
ITionpuemnusicms i gpinancosa epamomuicmo
TToHATTS PO radbBaHIYHUI €JIEMEHT K XIMIYHE JDKEPETIO CTPYMY.

Tema 4. Heopradiudi pe4oBHHM i iXHi BJ1aCTHBOCTI

Y4yeHb/yuyeHUIISA:
3HAHHEBHMII KOMIIOHEHT

Ha3ueae

HalMOMMpeHimi y MPUPOi MeTaJiYHI i HeMeTaJliuHi eJIeMEHTH;

NpPEACTAaBHUKIB ~ KJTAaciB HEOPraHiYHMX CIONYK 33 CHUCTEMaTH4HOIO
HOMEHKJIATypOIO;

NOACHIOE

CYTh SIBHIIIA AJIOTPOIIi;

BiZIMIHHOCTI BIACTHBOCTEH anoTponHux Moaudikauiit Okcureny, Cynbdypy,
Kap6ony, ®ochopy ixHIM KiNEKICHIM CKIIa10M 200 OyI0BOO;

CYTh sIBHIIA ajcopOllii; aHTPOIOTeHHI 1 MPHUPOAHI NPUYMHHU TIOSBH B
arMocdepi OKCHIiB HeMETaliUHUX eJIEMEHTIB;

Haeooums npuUKIAOU

anorpomranx Momudikarit Oxcureny, Cynwsdypy, Kapbony, dDocdopy;
CTOJIyK HEMeTalliuHuX eneMeHTiB 3 [imporeHom (TiporeH XJopun, TiAporeH
cynbdin, aMoHiaK);

B3a€MO3B’SI3KiB MIXK PEIOBHHAMM.

JisiIbHiCHUA KOMIIOHEHT

Hewmeranu. 3aranbpHa
XapakTepucTuka HemertadiB. Dizuyni
BJIACTHUBOCTI.

Anorporis. AnoTponHi

MoudiKkalii PEYOBHMH HEMETATIYHUX
€JIEMEHTIB.

SAsume axcopOtii.

OKHCHI Ta BIZHOBHI BIIACTUBOCTI
HEMeTalliB. 3aCTOCYBaHHS HEMETAIB.

Crionmyku HeMeTaJliYHUX EJIEMEHTIB
3 Tipporenom. OcoOIMBOCTI BOAHHMX
PO3UUHIB IUX CIONYK, IX 3aCTOCYBaHHS.

Oxcuay HeMETaalYHHX €JIEMEHTIB,
ix ymict B armocdepi.

Kucnoru. Kucnorui JI01I.
OcoOmuBocTi  B3aemonii MeTalB 3
HITPaTHOIO i KOHIICHTPOBAHOIO

Cynb(}haTHOI KUCIOTaMU.

Po3paxynkoBi 3amaui

2. O6uuncieHHs KUTBKOCTI
pedoBWHH, Macu abo 00’emy
MIPOAYKTY 32 PIBHAHHAM XIMIYHOT
peaxiii, SKIIo OJUH i3 PearcHTIB
B3ATO B HAJUINIIIKY.

Jemouncrpauii
7.3pa3ku  MeTamiB i
CIUIaBIB.

8. 3pa3ku HEMeTaliB.

9. Moneni KpUCTaJTiYHUX TPATOK
aJIOTPOITHHUX Mo UG iKaIii
Kapbony i Cymedypy (y Tomy
gucii 3D-npoekTyBaHHs).

10. BusiBieHHsl y po34nHi
katioHiB Depymy(2+)

(BipryamsHO), Pepymy(3+)
(BipTyasibHO), Bapiro, aMoHi0.

IXHIX
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cKknaoae

PIBHSIHHS, IO MiATBEPIPKYIOTH BIITHOBHI BJIACTUBOCTI MeETalliB, 30KpeMa
AIFOMIHIFO 1 3ami3a (peakuiid 3 HeMeTalaMH, BOJOK, KHCIOTaMH 1 COJSIMH B
pO34MHAaX);

OKHCHI BJIACTUBOCTI HeMeTaliB (KUCEHb, CipKa, ByIJIelb, XJIOP) B PEAKIIisiX 3
BOJHEM 1 MeTaamu;

BiTHOBHI BJIACTUBOCTI BOJHIO ¥ BYIJIEHMIO B pEAaKIisIX 3 OKCHIAMH
METallYHUX €JICMEHTIB;

peakxiif, sKi XapakTepu3ylOThb OCOONMBOCTI BOJHHMX PO3YMHIB TiAporeH
xJopuay (3 OCHOBaMH), TimporeH cymnbdiny (3 JIyramm), aMoHiaky (3
KHUCJIOTaMH);

peaxmiii, sKi XapakTepu3yloTh XiMiuHi
OCHOBHHX, KUCJIOTHUX Ta aM(OTEPHUX OKCHUIIB;

KHCIIOT, OCHOB, aM(poTepHHX TimpokcuiB (Amominito i [luaKy), cepenHix i
KHCIHX COJICH;

peakuiii HiTpaTHOi 1 KOHIEHTPOBAaHOI cCynb(aTHOI KHCIOT 3 MarHiem,
LIMHKOM, MI1JIJIIO;

xXapakmepu3sye

METany 1 HeMeTajH, iXHi (i3W4HI BIACTHBOCTI Ta 3aCTOCYBaHHS (y TOMY
YUCI CIIJIaBiB METAIIIB);

3aCTOCYBaHHS T1IPOTEH XJIOPUIY, TIAPOTEH Cynbdiay, aMOHIaKY;

(hi3uuHI Ta XIMIYHI BJIACTHBOCTI (B3a€EMOJisl 3 MarHi€M, IIMHKOM, MIiJJIt0)
HITPaTHOI 1 KOHLEHTPOBAHOI CyNb()aTHOI KHCIIOT;

3actocyBaHHS rigpokcuniB Harpiro i Kansiiro;

MIOITUPEHHS COJNEN y MPHUPOII;

cKnadae TUIaH JOCHIIKEHHS Ta eKCHEePUMEHMAIbHO 6CHAHOBIIIOE
TeHEeTUYHI 3B’ A3KH MK HEOPTaHIYHUMH 1 OPTaHIYHUMHU PEYOBUHAMU;

nopisnioe

(i3nyHI Ta XiMiYHI BIACTHBOCTI MeTaliB (AMIOMiHiH 1 3aii30) i HEMeTalliB,
OKCH/IIB METAJIYHUX 1 HEMETAIIYHUX €JIEMEHTIB;

0COONMMBOCTI BOTHWUX PO3YMHIB TiAPOTEH XJIOPHUAY, TiApOTeH CyiIbdimy,
aMOHiaKy;

ocHoB (TigpokcuaiB Harpiro i Kanpiiro);

aHanizye i maymauumsy pe3yabTaTu 10CIHiIKEeHb;

npozno3ye pH cepenoBuIa KUCIOTHUX 1 Ty>KHUX IPYHTIB;

YCmaHoen0e TEHETUYHI 3B S3KM MK OCHOBHHMH KJIacaMH HEOpPTraHiYHUX
CTIOJIYK;

BJIACTMBOCTI Ta OZICpKaHHA

3aranpHa XapaKTepPUCTHKA METAiB.
®di3uuHi  BIACTUBOCTI  METaJiB  Ha
OCHOBI iXHBOI OyHIOBH.

AmomiHilt 1 3amizo:
XIMIYHI BJIaCTUBOCTI.

3acTocyBaHHS MeTamiB Ta IXHIX
CILTaBiB.

OcCHOBH. BnactuBocri,
3acTOCYBaHHsS TigpokcuniB Hatpito i
Kansniro.

Comi, iX TOmUPEHHS B MPHPOII.
Cepenni Ta kuchi comi. [loHsTTss TMpoO
JKOPCTKICTP BOOM Ta crmocobu il
YCYHEHHSI.

CyuacHi cujTikaTHi MaTepiaiy.

MinepanpHi 106puBa. [loHATTS TIPO
KHCJIOTHI Ta JyXHi IPYHTH.

SkicHi peakrii Ha esKi HOHHU.

Bionoriune 3HaueHHS METANIYHHX 1
HEMETAIIIYHUX eJIEMEHTIB.

I'eneTnyHi 3B’ 3KH Mi>K OCHOBHUMH
KJIacaMU HEOPTaHIYHUX CIIONYK.

bi3uaHI 1

JladopaTopHi qocaigu
2. JocnimkeHHs ancopOiiiHo1
3MATHOCTI aKTHBOBAHOTO BYTLIJIS

Ta  aHAJOTIYHUX  JIKAPCHKHUX
npenaparis.

3-6. BusiBnenns y  po3umHi
KaTioHiB Depymy(2+),

®depymy(3+), Bapiro, amoHiro.
7, 8. BusiBieHHs y po3uMHax
CHJIIKAT- 1 opTohochaT-ioHIB.

IMpakTU4yHi podoTH

1. JlocmiikeHHS SIKICHOTO
CKJIaJly COJIEH.
2. 'ereTnuni 3B’ SI3KH MIDXK

HeOpFaHiT-IHI/IMI/I pPE€YOBHHAMMU.

HaBuanbHi npoekTn

7. UlTy4Hi anMa3u y TEXHiL.

8. PamionanpHe  BHKOPHUCTAHHS
noOpuB Ta TpobiieMa OXOPOHHU
JOBKIJUIA.

9. 3amobiraHHs HEraTUBHOMY
BIUIMBOBI HITPaTiB Ha OpraHi3Mm
JIFOJIHU.

10. Heopraniuni  pe4oBuHH Yy

hapmarrii (abo JIOMAIITHIH
anTeulri) i XapyoBii
MIPOMHUCIIOBOCTI.

11. KucoorHi momti.

12. Jocmimkenns pH 1pyHTIB
cBoei  MicneBocti. CkiajaHHs
KapTH POIIOYOCTI.

13. BrmactuBocTi i 3acTocyBaHHS

KapOOHaTiB, HITpariB i
oprodocdaris JyKHUX i
JTYy’)KHO3EMEIbHUX  METaJigHHX

€JIEMEHTIB, COJIeH aMOHIIO.
14. VYcyHeHHs THMYacoBOi i
MOCTINHHOI YKOPCTKOCTI BOJIM.
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npoeéodums SKicHI peakiii i Bu3Ha4dae B posumHax WoHM: Depymy(2+),
Oepymy(3+), ocamkyroun ix syramu, bapito, amoniro, cwuiikar- i
optodocdar-ionu;

oocnioicye

SIKICHHI CKJIaJl COJIEH;

a7copOLiiiHy 30aTHICTh aKTUBOBAHOT'O BYTUUISA Ta aHAJIOTIYHMX JIKAPCHKHX
TIpenaparis;

ananizye BUJH XOPCTKOCTI BOAH i Hpononye Oe3redHi crnocodu yCyHEeHHS
KOPCTKOCTI BOIH y MOOYTI;

dompumyembca paBui OE3MEKH Iij] YaC BUKOHAHHSA XIMIYHUX JOCIIIIB;

00uuCIIOEc KUTBKICT PEUYOBHHHU, Macy a0o 00’€éM MPOAYKTY 3a PIBHSHHSIM
XIMIYHOT peaxilii, SKIIO OJUH i3 PEarcHTIB B3STO B HAJJIUIIKY, OOTPYHTOBYIOUH
o0paHwmii ciocid po3B’sI3aHHA.

HinHicHM KOMIIOHEHT

POoOumb 6UCHOBKU HA OCHOBI CITIOCTEPEKEHB;

00Tpynmosye

3HAYECHHS AJOTPOITHHUX TIEPETBOPEHB;

MIPUYUHY iICHYBaHHSA KHCJIOTHHX 1 JIy>)KHUX IPYHTIB;

ouinIo€

Oionoriune 3HavyeHHs Mmertaniuaux (Kampmiro, Kamiro, Harpito, Marsiro,
Oepymy) 1 Hemeramiuamx (Oxcureny, Hitporeny, KapOony, ®ocdopy,
raJIOTeHIB) €JICMCHTIB;

HalBaXXITUBIIINX NPEICTABHUKIB OCHOBHHX KJIACIB HEOPTAHIYHUX CIIONYK;

00600umyp

NPaKkTHYHY 3HAYYIICTh SBHIIA aJCcOpPOIii, METaNliB i HEMETAJIB Ta CHOIYK
METAIIYHUX 1 HEMETAIIYHUX €JIEMCHTIB;

YIUIUB KOPCTKOI BOY HA MOOYTOBI MPHIIAAX 1 KOMYHIKAIIii;

BUCILO6TIIOE CYOHCEHHA

10710 010JIOTIYHOT POl 030HY 1 HOr0 3aCTOCYBaHHS, CKOJIOTIYHUX HACIIIKIB
BUKUAIB B arMocdepy okcuais Kapoony, Hirporeny, Cynsdypy;

KHCIIOTHUX JOIIiB, MMAPHUKOBOTO €()eKTy, HepaIioHaILHOTO BUKOPHUCTAHHS
MiHEpAILHUX TOOPHB.

Hackpi3Hi 3micToBi Jinii
I'pomaosanceka sionosgioarvHicmo

Kucnorsi pomi.

[ToHATTS PO KOPCTKICTH BOAM Ta CIIOCOOU 11 yCYHEHHSI.
300pos’s i be3nexa

SIBuiie agcopOIi.
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3acTtocyBaHHS BOAHUX PO3UMHIB TiAPOTEH XJIOPHUIY, T1APOreH Cynb(]imy, aMOHiaKy.

KucnorHi gomi.

BnactuBocrti i 3acTocyBanHs TinpokcuaiB Harpiro 1 Kamsiito.

TToHSATTS TIPO KOPCTKICTH BOIHU Ta CIIOCOOM 11 YCyHEHHS.
Exonociuna besnexa i cmanuil po3sumox

SBurie agcopOiii.

3acTtocyBaHHS BOJAHUX PO3UMHIB TiIPOTeH XJIOPHUIY, T1IAPOTeH Cynb(]imy, aMOHiaKy.

KucnorHi gomi.

Hionpuemnusicmo i ghinancosa epamomuicmo
®i3uYHI BIACTUBOCTI METaJIiB Ha OCHOBI IXHBOI OYIOBH.
AJrroMiHiH 1 3ami30: Qi3U4Hi 1 XIMiYHI BIACTHBOCTI.
3acTocyBaHHS METAJIB Ta IXHIX CIUIaBiB.
3acTocyBaHHS HEMETANTIB.

3acTocyBaHHS BOIHUX PO3YHHIB TiIPOTEH XJIOPHUIY, T1IPOreH CyIb]imy, aMOHiaKy.

BunactuBocTi 1 3acTocyBanHs rigpokcuiB Harpiro 1 Kambiiiro.
[ToHATTS PO KOPCTKICTH BOAM Ta CIIOCOOU 11 yCyHEHHSI.

Q0unciIeHHs KUILKOCTI pEYOBHHU, MacH a00 00’eMy IPOAYKTY 3a PIBHSHHAM XIMIYHOI peakIii, IKIIO OJWH 13 pearcHTIB B34TO B HAUINIIIKY.

Tema 5. Ximis i nporpec JoacTea

Y4yeHb/yuyeHUISA:
3HAHHEBMII KOMIIOHEHT

HABOOUmMb NPUKAAOU 3aCTOCYBAHHS XIMIYHHMX CHONYK Y Pi3HHX raiy3sx Ta
y MOBCSAKIICHHOMY JKHTTI.
HinHicHNii KOMIOHEHT

oyinloc 3HaYeHHS XiMil y CTBOPEHHI HOBHX MarepiaiiB, PO3BUTKY HOBHUX
HaIpsMiB TEXHOJIOTIH, PO3B’sI3aHHI IPOIOBOJIEIO1, CHPOBHHHOI, CHEPTETHIHOI,
eKoJIOTiHOT IpolIteM;

yceioomaioe

3Ha4eHHs HOBOI (pimocodii y Ximii i BIAaCHOI TpOMaIsSTHCHKOT MO3MUINT IS
peaiizaiii KOHIIEIIii CTaJI0ro PO3BUTKY CYCIIIHCTBA;

NPUYMHHO-HACIIIKOBI 3B’ SI3KM Y IPUPOI Ta 11 LIHHICTH 1 LiTICHICTD;

MPaBO Ha BIACHUW BUOIp 1 IPUUHATTA pillIeHHS;

BIZIITOBIMATBHICTE 32 30€pEKEHHS JOBKIJUIS BT ITKIIJTMBUX BUKUIIB;

RONYAAPU3YE XIMIUHI 3HAHHS,

Kpumuuno cmagumuca 10 XiMidHOI iHpopMalii 3 pi3HUX HKeped;

GUCII08TII0€ CYOIHCEHHA

HIO/I0 3HAYCHHS XIMIYHUX 3HAHb SK CKJIAJHWKA 3arajibHOi KYIBTYpH
JIOOVHM; TPO BIUIMB IiSUTBHOCTI JIIOAMHU Ha JOBKIJUIL Ta OXOPOHY HOTO Bifj
3a0PYIHEHE,

Ponp ximil y CTBOpeHHI HOBHUX
MarepiajiiB, PO3BUTKY HOBHX HampsMiB
TEXHOJIOTiH, PO3B’s3aHHI IPOJOBOJIBIO],
CHPOBUHHOI, €HEepreTU4Hoi,
EKOJIOTiYHOT IpobieM.

«3eneHay XiMis: CydacHi 3aBHaHHS
rmepen XiMiYHOIO HAyKOI0 Ta XIMIdHOIO
TEXHOJIOTIENO.

HapuyajabHi npoexTn

15. Bupimenss npobieMu
yTHITi3aIi i pi3HHX BUJIIB
CIIEKTPUYHUX JIaMII.

16. IligroroBka ece iHO3EMHOIO
MoBolo «Pomp XiMii y Moemy
JKHTTI.
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GUPOOIAE 611ACHI CIMABACHHA JTO TPUPOAH SIK HAMBUIIOT IIHHOCTI. | |

Hackpi3Hi 3micToBi Jinii
I'pomaosncera sionosioarsHicms. 300pos’s i besnexa. Exonociuna besnexa i cmanuti pozeumox. Ilionpuemnusicms i ¢hinancosa epamomuicme.

Pornp ximil y CTBOpeHHI HOBHUX MarepialliB, pO3BUTKY HOBUX HAIIPSIMiB TEXHOJIOTiH, pOo3B’sS3aHHI MPOJOBOIBIOI, CHPOBUHHOI, €HEPTETUIHOI, EKOIOTI9HOT
pobiem.

«3eneHay ximisl.




