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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

K.moqomt IIpeaMeTHMI 3MIiCT KJIH0OY0BOI KOMIIETEHTHOCTI | HABYAJIBbHI pecypcH 14 il popMyBaHHA
KOMIIETEHTHICTh
Cninkyeannsn YMinHs:
0epIIcasHo0 - BUKOPHCTOBYBAaTHM B MOBJIEHHI XIMIYHI TE€PMIHH, MOHSATTS, CUMBOJH, Cy4acHY YKpaiHCbKy HAayKOBY TEPMIHOJIOTIIO 1
(i pionoio y paszi HOMEHKJIaTypy;
8iOMIHHOCMI) - (opmymroBaTH BIAMOBIIb HA TIOCTABIICHE 3aITUTAHHS,
Mmoseamu - apryMEHTOBAHO OIMCYBATH XiJl 1 YMOBH IPOBEICHHS XIMIYHOTO EKCTIEPUMEHTY;
- 00TOBOPIOBATH PE3YyIIBTATH JOCIIIKEHHS 1 pOOUTH BUCHOBKHU;
- Opatu y4acTh B 0OTOBOpPEHHI IMTUTAaHb XIMIYHOTO 3MICTY, YITKO, 3PO3YMIJIO BUCJIOBIIIOBATH CBOIO JIYMKY;
- CKJIaJIaTU yCHE 1 MMChMOBE IOB1JIOMJIEHHS Ha XIMIUHY TE€MY, BUTOJIOLIYBaTH HOro.
CraBiieHHsA:
- IaHyBaTH HayKOBY YKpPaiHCbKY MOBY;
- KPUTUYHO CTABUTHUCH JIO TIOB1IOMJIEHb XIMIYHOTO 3MICTy B MEIIHHOMY TIPOCTOPI;
- IOMYASIPU3YBATH XiMi4HI 3HAHHS.
HaguauabHi pecypcu:
- MIPYYHUKY 1 TOCIOHUKH, HAyKOBO-TIOMYJISIPHA 1 XY/I0XKHS JIITepaTypa, e1eKTPOHHI OCBITHI pECypCH;
- HaBYaJIbHI MTPOEKTH Ta MPE3EHTYBAaHHS IXHIX Pe3yJIbTaTiB.
Cninkysanns YMiHHs:
iHO3eMHUMU - YUTATH ¥ PO3yMITH 1HIIOMOBHI HaBYaJIbHI i HAYKOBO-TMIOMYJISAPHI TEKCTH XIMIYHOTO 3MICTY;
moeamu - CTBOPIOBATH TEKCTH MOBIJOMJICHD 13 BUKOPHCTAHHIM 1HIIOMOBHHUX JDKEPET;

- YUTATH 1HO3EMHOIO0 MOBOIO 1 MPaBMJILHO BUKOPHCTOBYBATH XIMIYHY HOMEHKJIIATYpPY;




4

- MOSICHIOBATH 1 BUKOPUCTOBYBATH 1HIIOMOBHY XIMIYHY T€PMIHOJIOT1IO.
CraBiieHHs:

- IIIKaBUTHCH 1 OLIHIOBATH 1H(OPMAIIi0 XIMIYHOTO 3MICTy 1HO3EMHOIO MOBOIO;

- PO3MOBJISAITH Ha XIMIYHI TEMHU 13 3aIliKaBIICHUMH HOCISIMH 1HO3EMHHX MOB.
HaguauabHi pecypceu:

- MeIiifHI 1 IpyKOBaHi JKepesia iHO3eMHOI0 MOBOIO.

Mamemamuuna Yminns:
KomMnemeHmHuicmeo - 3aCTOCOBYBAaTH MaTeMaTU4YH1 METO/IU Ui PO3B‘sI3yBaHHS XIMIYHUX 3aBaHb;
- BHUKOPHCTOBYBATH JIOTIYHE MUCIICHHS, 30KpeMa, Ui pO3B’SI3yBaHHS PO3PAaXyHKOBHX 1 EKCIIEPHMEHTAIBHUX 3ajad,
MIPOCTOPOBY YABY JUJISl CKJIaJIJaHHS CTPYKTYPHHUX (OpMYII 1 MOJIeTIell peuoBUH;
- OyayBaTH 1 NIyMauuTH rpadiku, CXeMH, JliarpamMmu, CKIaJaTd MOIesi XIMIYHUX CITONTYK 1 MPOIIECIB.
CraBiieHHsA:
- YCBIIOMJIIOBAaTHM HEOOXiJHICTh MaTeMaTHYHUX 3HAHb /IS PO3B’SI3yBaHHA HAYKOBUX 1 TEXHOJOT1YHUX XIMIYHUX
npooieM.
HaguauabHi pecypceu:
- HaBYaJIbHI 3aBJaHHS HAa BUKOHAHHS OOYMCIICHb 32 XIMIYHUMH (POpMYITaMu 1 piBHSIHHIMH PEaKIIiii;
- npezactaBieHHs iH(popMalii B 4uCIOBIH 4M rpadiuHiii gopmax 3a pesyiabraTaMd XIMIYHOTO E€KCIEPUMEHTY Ta
BUKOHAHHS HABYAJIbHUX MPOEKTIB.
Ocnoeni Yminna:
KomnemenmHocmi y - MIOSICHIOBATH MPUPOJIHI SBHUIIA, IPOLIECH B KUBUX OpraHi3Max i TEXHOJIOT14HI MPOIECH Ha OCHOBI XIMIYHUX 3HAHb;
npupooOHuuuUx - (hopmyImroBaTH, 0OrOBOPIOBATH i PO3B’A3yBaTu MPOOIEMH IPUPOJHUYO-HAYKOBOTO XapaKTepy;
HayKax i - IPOBOJIMTH JOCIIIU 3 PEUOBHHAMU 3 YpaxXyBaHHIM iXHIX (pi3UYHUX BIACTUBOCTEH;
mexHon02iax - BUKOHYBATH €KCIIEPUMEHTANIbHI 3aB/IaHHS 1 MPOEKTH, BUKOPUCTOBYIOUM 3HAHHSA 3 IHIIMX MPUPOJHHYUX MPEAMETIB;

- BUKOPUCTOBYBATH 3a MPU3HAUYEHHSAM Cy4yacHI Mpuiaay 1 MaTrepiany;

- BU3HAYaTH MpoOsieMu JTOBKULIS, MPOIOHYBATH CIIOCOOM TX BUPIILIEHHS;

- TOCHIKYBaTH MIPUPOIHI 00'€KTH.
CraBieHHsA:

- YCBIIOMJIIOBAaTH 3HA4Y€HHs MPHUPOAHMYMX HAyK JUIs Ii3HAHHS MaTepiaJlbHOTO CBITY; BHECOK BHUIATHUX YYEHUX Y
PO3BHUTOK NMPUPOTHUYUX HAYK;

- OIIIHIOBATH 3HAYEHHS MPUPOTHUUUX HAYK 1 TEXHOJOTIH JUISI CTAJIOTO PO3BUTKY CYCIIJILCTBA;
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- BUCJIOBJTIOBATH CY/PKEHHS IIOJI0 MPUPOHUX SIBUIIL 13 TIOMISTYy Cy4acHOT MPUPOTHIYO-HAYKOBOI KAPTUHU CBITY.
HaguaubHi pecypcu:

- HaBuajJbHEe 00IaIHAHHS 1 MaTepialiv, 3ac00M YHAOUHCHHS;

- MDKTIpEeIMETHI KOHTEKCTHI 3aB/IaHHS;

- iH(opMariiiHi i aHamiTUYHI MaTepianu 3 NpolseM cTaHy JOBKLIA, OIAAHOTO BUKOPUCTAHHS MPUPOIHUX PECYpPCiB 1
CUHTETUYHUX MaTepiaiB;

- iH(opManiiiHi MaTepiaay Mpo Cy4acHi JOCATHEHHS HAayKU 1 TEXHIKH;

- MaTeHTHI 0a3u JaHUX PO BUHAXOM.

Ingpopmayinno-uug
poesa
KoMnemeHmHuicmo

Yminnn:

- CTBOpIOBATH iH(OPMaIliKiHI MPOTYKTH XIMIYHOTO 3MICTY.
CraBiieHHsA:

- KPUTUYHO CIIBCTABJIATH 1 OLIHIOBATH XIMIYHY 1H(OPMALIiIO 3 Pi3HUX 1HPOPMAIIITHUX pecypciB;

- TOTPUMYBATUCh aBTOPCHKOTO NPaBa, €ETUYHUX MPUHLUIIB MTOBOPKEHHS 3 iH(opMaliieo;

- YCBIIOMJIIOBaTH HEOOX1IHICTh €KOJIOTTUHUX METO/IB Ta 3ac00iB yTHii3alii 1u(POBUX MPUCTPOIB.
HaguaabHi pecypcu:

- €JISKTPOHH1 OCBITHI pecypcu (0a3u JaHUX PO PEYOBHHHU Ta IXHI XapaKTEPUCTUKH);

- BIpTyaJsibH1 XiMI4Hi JIaboparopii.

VYminnsa euumuca
8NPO00BIHC IHCUMMm A

YMminHs:
- OpraHi30BYBaTH CaMOOCBITY 3 XiMii: BU3HAaUaTH METY, IUIaHyBaTH, JOOMpaTH HEOOXiaHi 3aco0u;
- crocTepirary 3a XiMiYHUMHU TIEPETBOPEHHSAMH B 00’ €KTaxX Ta MPOBOJUTH XIMIYHUI €KCIIEPUMEHT;
- BUKOHYBATH HaBYAJIbHI MPOEKTU XIMIYHOTO 1 €KOJIOTIYHOTO 3MICTY.
CrasJjieHHA:
- LIKaBUTHCS MOJIIMHU B XIMI4HIHM Haylll Ta TEXHOJIOT1], HOBUMU PEYOBHHAMM 1 MaTepiajgaMH, 3aCTOCYBaHHAM iX;
- IParHyTH CaMOBIOCKOHAJICHHST;
- OCMHCITIOBATH Pe3yJIbTaTH CaMOCTIHHOTO BUBYCHHS XiMii;
- PO3yMITH MEPCHEKTHUBY BIACHOTO PO3BUTKY YIPOJOBXK XKHUTTS, MOB'I3aHOTO 13 XIMIYHUMHU 3HAHHSIMH.
HaguauabHi pecypeu:
- MeJIiiiHI Kepena, TUAaKTHYHI 3ac00U HaBUYaHHS.




Iniyiamuenicme i
nionpuemaugicmo

VYMminns:

- BUPOOJIATH BIIACHI MIHHOCTI, CTABUTH IIUT1, ISATH 3a/J1 TOCATHEHHS X, CIUPAIOYMCh Ha XIMIYH1 3HAHHS;

- 3aJTy4aT MapTHEPIB 10 BUKOHAHHS CHIJIBHUX MPOEKTIB 3 XiMii;

- BUSIBJISITH 3JIaTHICTH 10 POOOTH B KOMaH/Ii, OyTH 1HII[IaTUBHUM/1HII[IaTUBHOIO, TEHEPYBaTH 171e1, OpaTH BiANOBIAAIBHICTh
3a MPUHHATTA PillleHb, BECTU MIaNor 33 AOCATHEHHS CHUIBHOT METH IMiJl 4YaCc BUKOHAHHS XIMIYHOTO €KCIEPUMEHTY i
HABYAILHUX MMPOEKTIB.
CraBjieHHA:

- BipUTH B ce0e, Y MOXKIIMBOCTI KOMaH/IH 1 BIIACHi;

- BUBOKEHO CTABHUTHUCS J0 BUOOPY MalOyTHHOTO HAMPSIMY HABYAHHSI, TTOB’ I3aHOTO 3 XIMI€IO;

- OyTH TOTOBUMH JI0 3MiH Ta 1HHOBAIIIH.
HaBuaJbHi pecypeu:

- JliTeparypa npo YCIIIIHUX BUHAXITHUKIB 1 MIIMPHEMIIIB;

- 3yCTpiui 3 yCHIIIHUMU JIOIbMU;

- Oi3HEC-TPEeHIHTH, eKCKYPCil Ha Cy4acH1 MiANPUEMCTBA.

Couianvha ma
2POMAOAHCHKA
KomnemenmHuocmi

Yminns:

- PO3YMITH 1 BAKOHYBATH BCTAHOBIICHI JICPKABOIO 3aKOHU 1 MpaBUJIa Mo10 30epeKeHHS JTOBKUILIS;

- CIHIBOPALIOBATH 3 IHUIMMHM HaJ peajizalli€lo COLIajJbHO 3HAYYLIMX MPOEKTIB, 10 NepeadadyaroTb BUKOPUCTAHHS
XIMIYHUX 3HAHb;

- MpaloBaTU B IPyMi 3alliKaBICHUX JIIOAEH, CIIBIPALIOBATH 3 IHIIUMH IpyHaMHy, 3adydyaTd HIMPILY I'POMaJACHKICTh J10
pO3B’s13yBaHHs po0ieM 30epesKeHHS JOBKIUILIS.
CraBiieHHsA:

- BUSIBJIAATU TIATPIOTUYHI OYYTTS 10 YKpaiHu, JIF000B 10 Masioi 0aThKiBIIUHU;

- IOTPUMYBATHUCh 3araJlbHOBU3HAHUX MOPAJIbHUX MPUHILMUIIB 1 IHHOCTEH 1 OyTH rOTOBUMHU BiICTOIOBATH LI IPUHIIHUIH 1

LIHHOCTI;

- BUSIBJIATH 3aLlIKABJIEHICTh Y J€MOKpPAaTHUYHOMY OOJIalITYBaHHI OTOYEHHSI M €KOJIOTIYHOMY O0JIaIlTyBaHHI JOBKIJUIS,

- OL[IHIOBAaTH HEOOX1/IHICTh CTAJIOr0 PO3BUTKY SIK IPIOPUTETY MI>KHAPOIHOTO CHIBPOOITHUIITBA;

- MIaHyBaTH PO3MAITTS TyMOK 1 TIOTJISAIIB,

- IIIHYBATH 1 IIaHYBAaTH BHECOK BUJIATHUX YKPAiHIIB, 30KpeMa BUYCHUX-XIMIKIB.
HaguauabHi pecypceu:

- HaBYAJIbHI 1 COLliaJIbHI IPOEKTH, TPEHIHTH.




Oobiznanicme ma
CAMOBUPAIHCCHHA Y

cghepi kKynomypu

Yminns:
- BUKOPHUCTOBYBAaTH CydacH1 XIMi4HI 3ac00M 1 MaTepiajiu JUIsl BTUICHHS XY/IOXKHIX 1/1ed 1 BUSBJICHHS BIACHOI TBOPYOCTI;
- IIOSICHFOBATH B3a€MO3B’ 130K MUACTEIITBA 1 XiMii.
CraBiieHHsA:
- L[IHYBaTH BITYM3HIHY 1 CBITOBY KYJIBTYpHY CHAJALIMHY, 10 SKOi HaJIe)KaTh HayKa 1 MUCTELTBO.
HaguaabHi pecypceu:
- TBOPH 00pPa30TBOPUOTO0 MUCTELITBA, My3UUHI i JIiTepaTypHi TBOPHU SK LTIOCTpallii O BUBYEHHS XIMIYHUX SBHUII;
- KOHTEKCTHI 3aBJIaHHS;
- CHHXPOHICTHYHA TaOIHIIS.

Exonociuna
zpamomuicmo i
300poee ycumms

YMiHHsA:
- YCB1JIOMJTFOBATH IPUYUHHO-HACITIIKOBI 3B’ 3KW y MPUPO/I 1 i1 IIJTIICHICTB;
- BUKOPHUCTOBYBATH XiMIYH1 3HAHHS JIJIs1 TOSICHEHHS KOPHCTI 1 MIKOAU 3100y TKIB XiMii 1 XIMIYHOT TEXHOJOTI1 JJIs JTIOIUHU
1 TOBKIJLIS;
- 00JaIITOBYBATH BIIACHE KUTTEBE cepeoBuUIIle 0e3 MIKOAM I ce0e, IHIUX JIoeH 1 JOBKIILIS;
- TOTPUMYBATHUCS 30POBOTO CIIOCOOY KUTTS;
- 0e31eYHO TTOBOJUTHCH 13 XIMIYHMMH CIIOJIyKaMH 1 MarepiajamMu B IOOYTi;
- Oparu y4acTh y peanizaiii IpoeKTiB, CIpSIMOBAHUX Ha MOIMIICHHS CTaHy JOBKULIS 3aBASKH JOCITHEHHSIM XIMIYHOT
HayKU;
- TOTPUMYBATHUCS MMPABWJI €KOJIOT1YHO BUBKEHOT OBEIIHKY B JTOBKIJLIII.
CrasJiieHHA:
- NIATPUMYBATH M YTUIIOBAaTH HA MPAKTHIIl KOHLEMIIIIO CTAJI0ro pO3BUTKY CYCHIJIBCTBA;
- PO3YMITH BaXKIIUBICTh TAPMOHIMHOT B3a€MO/IiT JTFOMUHU 1 IPUPOJIH;
- BIITIOBIJAJILHO 1 OIIa/THO CTABUTHCS 10 BUKOPUCTAHHS MIPUPOAHUX PECYPCIB SIK JDKEpesia 310poB’s 1 100podyTy
Ta Oe3IeKH JIOAUHH 1 CIIUILHOTH;
- OL[IHIOBATH €KOJIOT1YH1 pU3HMKH 1 OyTH TOTOBUM J0 PO3B‘A3yBaHHS IPOOJIEM TOBKIULIS, BAKOPUCTOBYIOUH 3HAHHS
3 X1Mii.
HaBuaJubHi pecypeu:
- HaBYaJIbHI IPOEKTH;
- AKICHI ¥ KINBKICHI 337241 €KOJIOT1YHOTO 3MICTY.
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[IpenmerHa XiMiyHa KOMIIETEHTHICTh YUYHIB € CKJIAJHHKOM KJIFOYOBOi KOMIIETEHTHOCTI y MPUPOIHUYMX HAyKaX 1 TEXHOIOTiAX. Bomomainas
XIMIYHOIO KOMIIETEHTHICTIO Ha PIBHI CTaHAApPTy O3HAYa€ 3/[aTHICTh YYHIB MHUCIWTH 1 JTIATH 3 TO3UIINA CBITOIVISIAHUX OPIE€HTAIINA 1 IIHHICHUX
YCTaHOBOK, C(hOPMOBAHUX y TIPOIIECi HABYAHHSI XIMii.

[IpeameTHa KOMIIETEHTHICTh O3HAUY€HAa TaKUMH KOMIIOHEHTAMH: 3HAHHEBUM (TI3HABAJIBHHUM), MISUIbHICHUM (TTOBEAIHKOBUM) 1 IIHHICHUM
(MoTuBariitHuM). 3MICTOBE HAITOBHEHHS IIMX KOMITOHEHTIB PO3KPHUTO B pyOpHIli mporpamu «OUiKyBaHi pe3yJbTaTH HAaBUAHHS.

[lepenik ouikyBaHUX pE3YJIbTaTiB HABYaHHS — OPIEHTUP BUMUTENS Ha JOCATHEHHS METH OCBITHHOTO MPOIECY Ha BIAMOBIIHOMY 3MICTI
3a3HaYEHUX TEeM MPOrpaMu, IIO MOJETIIUTh TUIAHYBaHHS IIJIed 1 3aBJaHb YpPOKiB, JaCTh 3MOTY BHPOOWUTH aJ€KBaTHI METOJUYHI MiTXOMU 0
MPOBEICHHS HABYAJIBHUX 3aHATh, TOTOYHOTO i TEMAaTUYHOT'O OI[IHIOBAHHSI.

OTxe, OCHOBHUM 3aBJaHHSM KO)KHOTO YPOKY Ma€ CTaTH JOCSTHEHHs IMEBHOTO Pe3yiabTaTy HaBYaHHSA, TOOTO HAOyTTs, (opMyBaHHS 4u
PO3BUTOK YYHEM BHU3HAUCHUX HABYAIHHOIO MPOTPAMOI0 YMiHb, HABHYOK, CTaBJICHb, IIHHOCTEH, 3a3HAYCHUX Y JIIBIM Y4acTUHI TaOMUIl. A BiaTak
MalOTh 3MIHUTHCS TIIXOMM 10 KOHCTPYIOBAaHHS 1 MPOBEIEHHS HABYAJIBHHUX 3aHATH. Bin TpaHCHSAIil rOTOBUX 3HAHb YYUTENIh Ma€ TEPEUTH IO
METOJIUK, SIK1 JO3BOJISIOTh YYHSIM CaMOCTIMHO J00yBaTH 3HAHHS Yy XOA1 HAaBYAIBHOI AISUTBHOCTI; (pOopMyBaTH yMiHHS iX 3aCTOCOBYBAaTH y PI3HUX
CUTYallisiX, TEHEPYBAaTH 1 MPOAYKYyBaTH 1/1e1 a00 HOB1 3HAHHS; BUCIOBIIOBATH BIACHY TOUKY 30Dy 11010 MEBHUX MPOLECIB YH SIBUIIL TOLIIO.

KommereHnTHiCHUMI MiAXil y HaBYaHHI, HA BIAMIHY BiJ MPEIMETHO 30piEHTOBAHOTO, epen0dadae IHTETPallilo pecypciB 3MICTy Kypcy Ximii Ta
IHIIUX TpEeIMETIB Ha OCHOBI HPOBIAHMX COLUAJIBHO M OCOOUCTICHO 3HAYyIIMX iA€H, IO BTUIIOIOTHCS B CydYacHIM OCBITI: yMIHHS BYUTHCA,
€KOJIOT1YHA TPaMOTHICTB 1 3JOPOBHI1 CIIOCIO JKUTTS, COIlialbHA Ta TPOMAJITHChKA BiNIOBIABbHICTh, IHIIIATUBHICTD 1 MANTPUEMIIUBICTD.

Jis peamizamii nuX inedl BHOKPEMIICHO TaKi HACKPi3Hi 3micmoei ninii: «Exonociyna 6esnexa i cmanuii po3sumoky, «l pomaosncovra
8i0nogioanvHicmvy, «300po8's i besnekay, «Ilionpuemaugicms i inancosa cpamomuicmo .

Hackpi3zni 3MicTOBI JIiHIT HOCHIJOBHO PO3KPUBAIOTHCA Yy NPOLECI HaBYaHHS W BHUXOBAaHHS YYHIB, € CIUIBHUMHU JJISl BCIX NPEAMETIB 1
KOPETIOIOTHCS 3 KIIFOUOBUMHU KOMITETEHTHOCTSIMHU.

3micTtoBa JiHIA «EKonoziuna 6Oe3neka i cmanuil po3sumok» PEAT3ye€Tbcs Ha 3pa3kax, IO JAal0Th 3MOTY YYHEBI YCBIJIOMHUTH
NPUYUHHO-HACIIJIKOBI 3B S3KM Y MPHUPOJI 1 ii HUTICHICTD, Ba)KJIMBICTh CTAJIOT0 (KEPOBAHOI0) PO3BUTKY KpaiHM JUisi MaiOyTHIX MOKOMNiHB. Taki
3pa3Ky HajJae Marepiajl mpo oep:KaHHS M 3aCTOCYBAaHHS PEUOBHH, 30epeXeHHS MPUPOAHUX PECYpPCiB — BOAU M MOBITPs, pallioHaJIbHE i olajHe
BUKOPHUCTAHHS MPUPOTHUX BYIVIEBOJIHIB, KOJIOOOIT XIMIYHUX €JIEMEHTIB 1 pEYOBHH TOIIIO.

Pesynbrarom peasnizanii mi€i 3MiCTOBOI JIiHIT € He JuIIe 0013HAHICTh YYHS 13 €KOJIOT1YHHUMH MpoOieMaMH, OB’ I3aHUMH 13 TOTPUMAaHHIM
YHCTOTH HABKOJHUIIHBOTO CEPEIOBUINA, NMPOLECAMHU TOPIHHA 1 AMXAaHHS, KUCIOTHUMH JOLIaMH, CTIMKMMH OpPTaHIYHMMH 3a0pyIHIOBauYaMH, a i
YCBIIOMJIEHHSI MOXJIMBOCTI PO3B’sI3yBaHHS IMX Mpo0sieM 3aco0amu Ximii. YUeHb LIHY€ NPUPOIHI PECYPCH, BiJ SIKUX 3aJE€KUTh WOTO 370POB 4,
100po0yT, cTamuii pO3BUTOK KpaiHH; YCBIIOMITIOE€ HEOOXITHICTh 30€pEKEHHS YUCTOTH JOBKULIA; Oepe y4acTh y BIAMOBIIHUX 3aX0JaX; €KOJIOTIIHO
BHBA)XCHO MTOBOJIUTHCS Y JOBKIJITI.
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CTaHOBJICHHIO YYHIB SIK CBIJIOMHX TPOMAJISIH, MaTpioTiB YKpaiHu, WIEHIB COILiyMY, MICIIEBOi IpOMaJH, MIKIIHOTO KOJIEKTHBY MA€ CIIPUATH
peaiizariisi 3MicTOBO1 JiHil «I pomadanceka eionosioanvnicmsy. Ha ypokax Ximii yuHi 03HaHOMITIOIOTHCS 31 37100yTKaMH BITUM3HSHUX YUYEHUX Ta
iXHBPOIO TPOMAJTHCHKOIO TO3UIII€I0, OI[IHIOIOTH PO3BUTOK BITUYM3HSHOIO BHUPOOHUIITBA HAa OCHOBI JOCATHEHb XIMIYHOI HayKH, HAaBYAIOTHCS
MpaioBaTl B KOMaHJi, BiJIMOBIAAJILHO CTaBUTHUCH O 3aB/aHb, BUBHAYEHHUX KOJEKTHBOM, Ta PETEIbHO BUKOHYBaTH CBOIO YacTUHY poOOTH. Y
Mo3aypoYyHU yac A0al0Th MPO YHUCTOTY HABKONHMIIHBOTO CEpENOBHINa CBOTO PETiOHY, O€pYTh MOCWIbHY y4acTh y pealli3allii coIliallbHO 3HAYYIIUX
HaBYANLHUX MPOEKTiB. Pe3ynmpraramu, 1o 3acBiIYylOTh MPOAYKTUBHICTH peamizamii Ii€l JiHii, € YCBIIOMIIEHHS YYHSMHU BiJMOBIAATBLHOCTI 3a
pe3y/bTaTé HaBYaHHS, SKI MOXYTh y MaiOyTHbOMY BIUIMHYTH Ha PO3BHTOK KpaiHU; CyMJIiIHHE BMKOHAHHS 3aBJIaHb Y KOMaH[i; palioHajJbHE
BUKOPHCTAHHS PEUOBHH; yUacTh y 3aXUCT1 JOBKULIA 1 30epekeHH1 oro 1 cebe Ta MaltOyTHIX MOKOJIHb.

3micToBa JiHiA «300po6'a i He3nexka) TOPKAETHCS BCIX 0€3 BUHATKY TEM IMPOTrpamMH 3 XiMil, OCKIJIbKM BHUKOPUCTAHHSA 3J00YTKIB XiMii
YIPOAOBX YChOTO JKHUTTS JIIOAWHU TICHO TOB’S13aHO 31 37I0pOB’SIM 1 kuTTe3a0e3medeHHs M. [locmitoBHUN PO3BUTOK IIi€l 3MICTOBOI JiHIT Y 3MiCTi
Kypcy Ja€ Y4HSIM 3MOTY YCBIIOMHUTH, 3 OAHOTO OOKY, 3HAUEHHS XiMii A1 OXOPOHHM 37I0POB’S, a 3 1HIIOT0 — MOXKJIUBY KOy MPOAYKTIB Cy4acHOi
XIMIYHOT TEXHOJIOT1] y pa3i HEHAJIC)KHOTO BUKOPUCTAHHS 1X.

VY pesynbrari peamizamii 1i€i 3MiCTOBOI JiHIT y4eHb JOTPUMYETHCS TPABHII OE3MEUHOTO MOBOKCHHS 3 PEYOBHMHAMH 1 MaTepiajlaMH y
naboparopii, moOyTi ¥ JOBKLWII; YCBIAOMIIOE 3aJ€KHICTh 370POB’S Bil YHCTOTH BOAM, MOBITPS, CKIAAY XapuOBUX MPOAYKTIB; JHOTPUMYETHCS
3JJ0POBOTO CHOCOOY KHUTTS.

3microBa niHis «Ilionpuemnugicms i ghinancosa zpamomnicmeyy HaUTIOE YYHIB HA MOOLTI3alliI0 3HAHb, MPAKTHYHOTO JOCBIAY 1 IHHICHUX
YCTaHOBOK y CHUTYyalisxX BUOOpY 1 NPUHAHATTA pilieHb. Y HaBYaHHI XiMii Taki CHUTyallii CTBOPIOIOTbCS i 4Yac IJIAHyBaHHA CaMOOCBITHBOT
HABYAIBHOI MisSUIBHOCTI, TPYINOBOi HAaBYaJbHOI, EKCIIEPUMEHTAIBbHOI pPOOOTH, BHUKOHAHHS HABYAIBHHX MPOEKTIB Ta iX TNPE3eHTYBaHHS,
PO3B’3yBaHHS PO3PAXYHKOBUX 1 KOHTEKCTHHX 3a]1a4, BUPOOJIEHHS BJIACHOT MOJIEJ1 TIOBEIIHKHU y IOBKIJLII.

Poskputtsa 3MicToBO1 JiHIT mOTpeOye MO3UTUBHUX MPUKIAIIB 13 icTOpii XiMil, JISTILHOCTI BUYEHUX 1 MIAMPUEMIIB Yy Taly3i Ximii, €KOJIOrii,
(hapmakoJiorii, 10 3aCBiIUYIOTh MOXKJIUBICTD PO3B’A3yBaHHS HE JIUIIE TECOPETUYHUX, a ¥ TPAKTUYHUX MPOOJIeM XiMii 1 XIMIYHOTO BUPOOHUIITBA.

VY pesynbrari peanizaiii i€l 3MICTOBOI JiHII Yy4€Hb YCBIJOMJIIOE BaXKIHMBICTH BHBYEHHS XiMIi; OILIIHIOE YCIIXH, TOCSATHYTI Cy4aCHUM
CYCHUIBCTBOM y XiMiuHIi HayIli, po3po0JeHHI coco0iB OfiepKaHHs, IepepOoOKH 1 3aCTOCYBaHHS PEUOBHH SIK Taki, 10 3aJIeKaTh BiJl 3HaHb, YMIHb,
HIIIATHBHY 1 MiATPUEMIUBOCTI OKPEMUX OCOOMCTOCTEH 1 TPYI OJHOIYMIIIB; IEPEHOCUTS 1€ CTABJICHHS Ha Pi3HI BUAU CBOET HABYAIILHOT MisITEHOCTI,
MOBOJKEHHS Y JOBKIJUIL; CBIZJOMO 0OMpae HANPsIM HaBUYAHHS y CTAPIIii IIKOJ, BUXOASYH 3 BIACHUX MOXKIIHMBOCTEH.

Peamizamis 3MicTOBHX JiHINA He nepeadadae OyIb-sIKOTO PO3IMIMPEHHS YU MOTTHOICHHS! HaBYaJIbHOTO Marepiaiy, aje noTpedye MOCHIICHHS
yBaru /10 MeBHUX Horo acnekTiB. [IpoBiaH1 171€1, Ha SKUX IPYHTYIOTHCS HACKP13HI 3MICTOBI JIiH1i, BTUTIOIOTHCSI B HABYAHHI XIMii SIK y TEOPETUYHOMY
3MICTI KypcCy, TaK 1 B €KCHEepUMEHTalbHIN MISIbHOCTI YYHIB, MiJ Yac po3B’S3yBaHHs 3aJad 1 3aBAaHb 13 peajbHUMH JaHUMHU (BUPOOHHYOTO i
MOOYTOBOTO XapaKTepy); BUKOHAHHS MDKIPEIMETHIX HAaBYAIIBHUX MPOEKTIB, pOOOTH 3 PI3HUMH JKEpesiaMu iHGopMallii; B T03aypodyHUi 4ac BOHH
peaizyroThCsl IMij1 Yac TEMaTHYHHUX THXKHIB, y4acTi B periOHAIbHUX, BCEYKPAiHCHKUX 1 MXKHAPOAHUX KOHKYpcax (y TOMY YHCHI AUCTAHIIIHHUX ).
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VY HaBuaibHIi Tporpami 3 XiMii HaCKpi3HI 3MICTOBI JiHII BUHECEHO B OKpeMy pYyOpHKy. Y Hill 3a3HaY€HO MHUTAHHS, IO JAIOTh 3MOTY
BIJIOBIAHO CHPSIMYBATH 3MICT KOXKHOT TEMHU.

[Iporpama crapimioi mKOIH peasizye 3MICTOBI JIiHIT XIMIYHOTO KOMIIOHEHTa OCBITHBOI Tanmy3i «[Ipupomo3HaBCTBO»: PEUOBMHU Ta iXHI
MIEPETBOPEHHS, XIMIUHI 3aKOHM 1 METOAM JTOCIIPKeHHSI, HABUUKH O€3MeYHOTO MOBOKEHHS 3 PEUOBHHAMM, CTABJICHHS JI0 €KOJOTIYHUX MPOoOsIeM i
PO3yMiHHS XIMIYHOI KapTHHH CBITY, BMiHHS OIIIHIOBATH POJIb XiMii y BUPOOHHUIITBI Ta XUTTI JronuHU. CHcTeMa XiMIYHUX 3HaHb BU3HAYCHA 17CEH0
MPUYMHHO-HACTIIKOBUX 3B'S3KIB MIKpO- 1 MakKpOCBITY PEUOBUH, B3a€EMOIEPETBOPEHb MPOCTUX 1 CKJIAJAHUX PEUOBUH 1 TEHETUYHHM 3B'SI3KOM
HEOPraHiYHUX 1 OPraHiYHUX PEYOBHH. 3AKOHOMIPHOCTI MPOTIKaHHA XIMIYHMX peakiiil po3mIsINaloThCs 3 ypaxyBaHHSM CyYacHHX TEXHOJIOTIH
BUPOOHMILITBA HOBUX PEUOBHH, MaTepialliB i eHeprii.

3MiCT IporpaMu CTPYKTYpPOBAHO 3 YpaxyBaHHSM BIKOBUX OCOOIIMBOCTEN YUHIB 1 4acy, BiJBEICHOTO Ha BUBUYCHHS MpPEIMETA.

KinbkicTh rofuH, BiIBEACHUX HA BUBUCHHS XiMii Ha PiBHI CTaHIAPTY, BIIMOBIAa€ HAaBYAILHUM TutaHaM juist 10-11 kiaciB 3akimajiB 3araiabHOT
CepenHbOi OCBITH, 3aTBEPIKEHUM MiHICTEpCTBOM OCBITH 1 Hayku Ykpainu (Haka3 MOH Ne  Bix 2017 p. «IIpo BHecenHs 3miH y Haka3 MOH
Bim Ne 995»), a came: y 10 kimaci — 1,5 ronunn, B 11 kiaci — 2 rogMHU Ha THKICHbD.

L{iHHICHI OpiEHTHPHU 3MICTy KypCy XiMil y CTapIiid IIKOJIl HE 3aJie)KaTh Bij PiBHS BHBUCHHS 1 BU3HAYAIOTHCS CIIENU(IKOIO XiMii K HAyKH.
[TOHATTS «UIHHICTHY» BKIIOYAE €IHICTH 00'€KTUBHOTO (caM 00'€KT) 1 Cy0'eKTUBHOTO (BIAHOIIEHHS Cy0'€eKTa M0 00'€KTa), TOMY B SIKOCTI I[IHHICHUX
OpiEHTUPIB XIMIYHOT OCBITH BHCTYMNAIOTh 00'€KTH, 1110 BUBYAIOTHCS B KypCi XiMii, 10 SKUX B Y4HIB (JOPMY€EThCA IiHHICHE cTaBieHHs. [Ipu npomy
MPOBIIHY POJIb BIAIrParOTh Mi3HABAJIBHI I[IHHOCTi, OCKUIBKH TOJIOBHOIO METOI0 HABYAJIBHOTO Tpeamera «XiMis» € IOCHTIKCHHsS 1 BUBUCHHS
MIPUPOAH.

VYknagadi mporpamul MparHyid 30eperTH IUICHICTh 1 CHCTEMHICTh HAaBYAJILHOTO TPEAMETa, Ha OCBOEHHS SKOTO BiJIBEICHO MiHIMAJIbHUN
HaBYaJIbHUH Yac. PerenpHuil B101p 3MicTy XiMii Ha 0a30BOMY piBHI BUBUEHHS J103BOJIUB:

30eperTu 10CTaTHLO IUTICHUH 1 CUCTEMHUHN KypcC XIMifi;

3BUIBHUTH KYpC BiJI HaAMIPHOI JeTali3allii, 3aTe0peTU30BaHOTO 1 CKJIQJHOTO HAyKOBOTO Marepiaiy, JUIs BiAMpAaIIOBaHHS SIKOTO MOTPiOHO
YIMaJIO Yacy;

BKJIFOUUTH JI0 KypCy Marepiall, MOB'i3aHUIl 13 MOBCSAKACHHUM JKUTTAM JIOJUHU Ta 3 MallOyTHBOIO MPOQeciifiHO0 AISUIBHICTIO 3100yBava
MIOBHOT 3arajbHOI CepeIHbOi OCBITH, SIKa HE MaTUME SICKPaBO BUPA)KEHOT'O 3B'3KY 3 XIMI€IO.

T'onoBHE racio, IKUM KepyBaIMcs yKIIaaadi mporpamu: « BuB4aeMo 3aKkoHOMIpHOCTI, a He okpeMi akTm.

CTpyKTypa HaBYaJbLHOI MporpamMu. 3MiCT IPOTrpaMy OXOILIIOE PO3/ILIH, TPUCBIUEHI BUBYCHHIO XiMil OpraHiyHUX CIIONYK, y3arajJbHEeHHIO,
cucTeMarn3allii Ta MONMOICHHIO 3HAaHb 3aralibHOI XiMii, XiMii eJIeMeHTIB Ta y3arajJbHEHHIO 3HaHb MO0 POJIi XiMii Y CTBOPEHHI HOBUX MaTepialis,
PO3BUTKY HOBHX HAIPSIMIB TEXHOJIOT1H, pPO3B’A3aHHI MPOJOBOIBIO1, CADOBUHHOI, EHEPreTUYHO1, €KOJIOTIYHOI TPOoOIIeM.

OO6paHo Taky MOCIAOBHICTh BUKJIAICHHS HaBYaJILHOTO MaTepiay:

10 kaac. Ilosmoperns nouamrkosux noHAMs Npo opeaniuyui pevosuru. Tema 1. Teopin 6y0osu opeaniunux cnonyk. Tema 2. Byenesooni. Tema
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3. OkcueenoemicHi opeaniuni cnonyku. Tema 4. Himpocenoemichni opeaniuni cnonyku. Tema 5. CummemuyHni 6UCOKOMONEKVIAPHI PeUOBUHU |
nonimepui mamepianu Ha ix ocnogi. Tema 6. bacamomanimuicmes ma 36 13KU MIdC K1ACAMU OPSAHIYHUX PEYOBUH.

11 kaac. Tema 1. Ilepioouynuii 3axon i nepioouuna cucmema ximiunux enemenmis. Tema 2. Ximiunuil 36’a30K i 6yooea pewosunu. Tema 3.
Ximiyni peaxyii. Tema 4. Heopeaniuni peuosunu i ixni énacmusocmi. Tema 5. Ximis i npoepec noocmaa.

MeTo10/T0TIYHOI0 OCHOBOKO TaKOi MOOYIOBM HABYAJIBLHOTO 3MICTy XiMmil IJIi piBHS CTaHIAPTY € iAes IHTerpoOBaHOrO Kypcey Ximii —
BHYTPIIIHBOTIPEAMETHOI 1HTETpallii HABYaIbHOTO MpeaAMeTa «XiMisny.

Ines Takoi iHTerparii IMKTye HACTYIHY YeproBiCTb BHBYEHHs PO3AUTIB XiMii: y 10 Kiaci BUBYA€ThCS XiMisl OpraHiyHUX CHOIYK, B 11 —
3arajibHa XiMisl 1 XiMisi HEOPTaHIYHUX CHOJYK. Take CTPyKTypyBaHHS OOyMOBIIEHO THM, IO y3arajJbHeHHA B 11 Kiaci 3MiCTy mpeameTa J03BOJIsE
chopMyBaTH y BHITYCKHHUKIB CEpEIHBOI IIKOJIH YABICHHA MO XiMil0, K MPO IUIICHY HayKy, MOKa3aTH €IHICTh ii MOHSTH, 3aKOHIB 1 TEOPIH,
YHIBEpPCAJIBHICTb 1 3aCTOCOBHICTD iX 1 B HEOpraHiuHiH, i B OpraHiyHil XiMii.

VY 10 kaaci po3mupeHo marepian i3 XiMmil OpraHiYHHUX CHOJYK, 110 BUBYABCS B OCHOBHIN HIKOMI. Y TMEpIIii TeMi po3IIsSAaeThCs Teopis
OylOBM OpraHIYHUX CIHOJNYyK SK BHINa (opmMa HAyKOBHUX 3HaHb Ta i3oMmepis sk siBumie. Kiacu opraHiYHMX CHOJYK BUBYAIOTHCS B TEMax
«ByrneBogHi1», «OKCHUT€HOBMICHI OpraHiuHl cronykm», «HiTporeHoBmicHI opraHidHi crnoiayku». OKpeMi TeMH NPHCBIYCHI CHHTETHYHUM
BHCOKOMOJICKYJISIPHUM pPEYOBHHAM 1 0araToOMaHITHOCTI Ta B3a€MO3B’SI3Ky OpraHiyHMX pedoBHH. HanexHy yBary mpuaiieHo OyZOBI MOJEKYJ
OpPTraHIYHUX CIIOJYK, PO3KPUTTIO B3a€EMHOIO BIUIMBY aTOMIB, MPUYMHHO-HACIIJIKOBUM 3B’Si3KaM MK OyZOBOIO, BIACTMBOCTSIMM, 3aCTOCYBAHHSIM
OpTraHIYHUX PEYOBHH.

3 METOI0 MOCHIICHHS pONi JAEAyKLii y HaB4aHHI XiMii CIIOYAaTKy JArOThCsS KOPOTKI TEOPETHYHI BiIOMOCTI mpo OymoBy, Kiacu@ikaliio,
HOMEHKJIATYpy OpPTaHIYHUX PEYOBHH, OCOOIMBOCTI peakiliii 3a ix yyactio. ChopMoBaHi TaKUM YHHOM TEOPETUYHI 3HAHHS TOTIM PO3BHBAIOTHCS HA
(hakTooriyHOMyY Marepiajil IpU BUBYEHHI KJIACIB OPraHIYHUX CIHOIYK.

B 11 kuaaci mormmOmr00ThCS 3HAHHS 13 3arajbHOI XiMii 1 XiMii HEOpPraHIYHMX PEYOBHH, HaOyTI B OCHOBHIN MIKOJi. BuUBYaeThCs Ximis
HEMETAIIYHUX 1 METaJIYHUX EJIEMEHTIB 3TiJHO 3 OyI0BOIO iXHIX aTOMIB Ta MICIEM y MEpioaudHii cucTtemi XiMidyHUX eneMmeHTiB. [locmimoBHO
BUBYAIOTHCS (PI3WYHI M XiMIYHI BJIACTUBOCTI HAMBAXKJIMBIIIMX CHOJIYK €JIEMEHTIB (3 SKUMHU y4YHI 3yCTpPIYalOThCS y MOOYTi, AOBKULII), MpaBuia
MOBOJKEHHS 3 HUIMH, OfIep>KaHHS Ta BUKOPUCTAHHS iX.

Tema «XiMmis 1 mporpec JIOACTBa», SIKOIO 3aKIHUYETbCS Kypc XiMii, Mae y3arajgbHIOBaJIbHUH XapakTep. Po3kpuBaeTbcs ponb Ximil y
CTBOPEHHI HOBHMX MarepialliB, PO3BUTKY HOBUX HAaINpPsSMiB TEXHOJIOTiH, pO3B’S3aHHI MPOJOBOJIFYOi, CUPOBHUHHOI, CHEPreTHYHOi, EKOJOT1YHOi
po0OieM. Y3arabHIOITHCS CBITOTIISIHI TUTAHHSI MOJI0 MICIIS XiMil TOMIX 1HIIUX HAYK MPO MPUPOLY.

3aBepuryeThCsi BUBYCHHSI XiMil O3HAHOMIIGHHSIM 13 3€JICHOI0 XIMI€I0 K HOBOIO (Dilocodi€ro Cy4acHOTO PO3BUTKY XIMIUHOI iHIYCTpIi,
HAyKOBHX JOCJIiKEHb Ta CBITOIVISLY MOJIOIOTO MOKOJiHHSA XiMiKiB. [i 3aBJaHHS — JONOMOITH JIIOACTBY y BifOOpi TAKMX BHXiJHUX MaTepiajib i
CXEM TEXHOJIOTTYHHMX TPOIECIB, K1 B3arajli BUKIIOYAIOTh BUKOPUCTAHHS OY/Ib-SKHX IIKIJJIMBUX BUXITHUX PEYOBHH a00 iX YTBOPEHHS B MPOIIECI

BUPOOHULITBA/BUKOPUCTAHHS XIMIUHOT TPOAYKILII.
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JlocTaTHBO yBaru MpUALISETHCS 1 BUCBITIICHHIO METO/IIB HAYKOBOTO Mi3HAHHS B XiMii, pOJIi CIIOCTEPEKEHHSI 1 EKCTIEPUMEHTY.

Hauanns ximii morpedye palioHaJIbHOTO 3aCTOCYBaHHS CIOCOOIB Jiid, MeToAiB i 3aco0iB HaBuaHHsA. OpraHizallii OCBITHbOTO IpoLECY
CHOPUATHME BHUKOPHUCTAaHHS NEPEBIPEHUX IIKUIBHOK MPAKTHUKOIO AaKTUBHUX Ta IHTEPAKTUBHUX TEXHOJIOTIH: TpynoBoi poOOTH, MpOOIEMHOrO
HaBUaHHS, JAWJAKTUYHHUX 1rOp, TPEHIHTOBHUX 3aHAThH TOIIO. Y Cy4aCHHMX YMOBAX Ba)KIMBUM METOIUYHUM OPIEHTUPOM € (OpPMYyBaHHS B YUHIB
YMIiHHSI BIUTHUCH 1 IOTO peaizailisi B CaMOCTIHHIN HaBYabHIN AisiTbHOCTI. [IpiopuTeTHHIT BHOIp METOMKY HABUYAHHS HAJIC)KUTh YUUTEIIEBI.

BaxuuBuM pKepenoM 3HaHb, 3ac000M (OpPMYBaHHS AOCTIIHUIBKUX YMiHb 1 HAaBMYOK, CTBOPEHHS NMPOOJEMHMX CHUTYyallii, pO3BUTKY
MUCJIEHHS, CIIOCTEPEKIMBOCTI 1 TOMUTIMBOCTI € XIMiYHMIA eKcTIepUMEHT Ta Po3B’si3yBaHHA 3a/1a4. ToMy B mporpami J0 KOXKHOi TeMHU BKa3aHO
BUJIM XIMIYHOTO €KCIIEPUMEHTY i TUIIH PO3PaXyHKOBHX 3a/1a4.

Buxonsun 3 MoxxnuBocTell kabiHeTy Ximil Ta Oepydn 70 yBaru TOKCHYHICTH PEUYOBHH 1 MpaBuiia Oe3MEeKH, yUYUTEIh HA CBI pO3CY] MOXKe
JIOTIOBHUTH XIMIYHUH EKCIEPUMEHT, SIK JEeMOHCTpAIiiiHuid, Tak i JaboparopHuii. OKpiM LBOTO, YaCTHHY JEMOHCTpAaliid MO)KHA 3IMCHIOBATH,
BUKOPHUCTOBYIOUM 3D-MonenfoBaHHs a00 BipTyalbHE €KCTIEPUMEHTYBaHHS.

dopMyBaHHIO KOMIIETEHTHOCTEH YUYHIB CIPHs€ BUKOHAHHS HUMH HABYAJbHHUX MPOEKTIB, OPIEHTOBHI TEMH SIKUX (711 BUOOPY) HABEICHO B
OKpeMiii pyOpuIill mporpamMu. YUuTeldb 1 Y4HI MOXKYTh NMPOMOHYBaTH 1 BiacHI TeMHU. [IpoeKTH po3poONSIOTECS YYHSIMH 1HIUBITyaIbHO a00 B
rpynax, y4uTellb MOXKe HaJaBaTH KOHCYJbTALil0 LIOJ0 IUIAHYBAHHS, BU3HAUCHHSI METH, 3aB/aHb 1 METOAMKU JOCIIIKEHHS, MOIIYKY 1 30UpaHHs
iHpopMallii, KOOPIAMHYBATH X1/l BUKOHAHHS MpoekTy. [IpoekTHa poOoTa Moxe OyTH TEOPETUUHOIO a00 EKCIIEPUMEHTAIbHOI0. TpUBaNIiCTh MPOEKTY —
pi3Ha: BiA ypoKy (MiHI-IIPOEKT), KIJIBKOX JAHIB (KOPOTKOTEPMIHOBHIl INPOEKT) 10 POKY (IOBrorepmiHOBUH). Pesynbraru HochikeHb Y4HI
MIPENICTABISIIOTE Y (hopMi MyIBTUMEAINHOT pe3eHTaiii, JonoBiai (y pa3i HeoOXiTHOCTI — 3 IEMOHCTPAIIIE0 XIMIYHUX JTOCIIJIIB), MOJEII, KOIEKIIii,
OyKJIETY, Ta3eTH, CTaTHCTUYHOTO 3BiTy, TEMAaTHYHOTO MAacOBOTO 3aXOJy, HayKOBOTO pedepary (i3 3a3HaYEHHSM aKTyaJbHOCTI T€MH, HOBHU3HH 1
MIPaKTUYHOTO 3HAYEHHS Pe3y/bTaTiB A0CIIIKEHHS, BACHOBKIB) To110. [Ipe3enTaiis i 00roBopeHHs (3aXKCT) MPOEKTIB B1IOYBAETHCS HA CHELIATIbHO
BIIBEICHOMY YpoIli abo ]l Yac ypoKy 3 meBHOi TeMu. PoOoTa KO)KHOTO BHKOHABIIS MPOEKTY OIIIHIOETHCS 32 MOTO0 BHECKOM, 1HJWBIIyalabHO 32
KPUTEPISIMH, 3 IKUMH YIHIB 03HAHOMITIOIOThH 3a3/1aJ1eT1/lb.

YrpomoBx poky y4eHb 000B’SI3KOBO BUKOHYE OJMH HAaBYAJIIbHUN MPOEKT (1HAMBIAyalbHHM a0 rpynoBuil) i3 npenamera. OKpiM 1bOTo, Y4Hi
MOXYTb OpaTu y4acThb 1 BAKOHYBAaTH 3a Oa)KaHHSAM KiJIbKa IIPOEKTIB.

EdexTuBHICTE OCBITHHOTO MPOLIECY MOXKHA IMIJBUILUTH 3aBISIKH 3aCTOCYBAHHIO CydacHUX iH()OpMaliliHO-KOMYHIiKALiHHMX TeXHOJIOTIH.
Ile cnpusiTiMe akTWBi3alii Mi3HABAJIBHOI IISUIBHOCTI YYHIB, PO3BUTKY iXHbOI CaMOCTIHHOCTI B ONaHyBaHHI 3HaHb, MOCHUJIEHHIO MO3UTHUBHOI
MOTHBAIIil HABYaHHS Ta JO3BOJIIUTH (hopMyBaTH iHPOPMALIHHO-ITUPPOBY KOMIIETEHTHICTh. EIEKTPOHHI OCBITHI pECYpPCH JAlOTh 3MOTY YHAOUHHUTH
HaBYAJIbHUHN 3MICT, 30KpeMa TOM, IO CTOCYEThCSI BHYTPIIIHbOI OyJOBH PEUOBUH UM XIMIYHUX MPOIIECIB, HEIOCTYIHUX JUISI CIIOCTEPEKEHHS B
yMOBax MIKUIBHOI TabopaTopii.

VY mporpami He 3a3Ha4€HO PO3MOAUT TOIWH 3a TeMaMH. {71 OTpuMaHHS OYIKyBaHUX PE3y/bTaTiB HABYAIBHOI MISUTBHOCTI YYHIB YYHUTEIb
CaMOCTIHO BH3Ha4a€ yac, HEOOX1IHUM AJ1 IXHBOTO JOCATHEHHS Y MeXax BIAMNOBIAHOT TEMH, 3BayKalOuM Ha YMOBH (DYHKI[IOHYBAaHHS HABYAJILHOTO
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3aKJIaay 1 HaBYAJIbHI MOXJIMBOCTI YYHIB. YUHTEIbh TaKOXX MOXE OOTPYHTOBAHO 3MIHIOBAaTH IMOPSJOK BHBYCHHS TE€M i OKPEMHUX NMUTAHb y MeXax
omHOTO Kiacy. [lepeHOCHTH BUBUEHHS TEM JI0 1HIIIOTO KJIACy HE JT03BOJISIETHCS.
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10 xaac
52 rox, 1,5 rox Ha THXKAEHD

OuikyBaHi pe3yJbTaTH HABYAHHS

3MicT HABYAJIBHOI0 MaTepiaay

HpaKTH‘[Ha yacTuHa

IloBTOpEeHHS MOYATKOBMX MOHSATH PO OPraHivHi peuoBuHM (2)

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, €T€HY, €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 HEOOXITHOCTI 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 0ynoBH 0

TaHiYHUX cOJYK (6)

Ydenn/yuenunus: Teopis OynoBu opraHidHuX crionyk. | Pospaxynkoei 3adaui
3HaHHEBUIT KOMIIOHEHT 3aJIe)KHICTh BIIACTUBOCTEH pedoBHH Bif | 1. BuBemeHHI MOJEKyIIpHOL
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 NPOCTHMM, MHOJABIMHMMH, | 3B’M3KM y MOJEKylaX OpraHiyHUX | cmoayk  (y ~ TOMy  4uMCHi
MOTPiHIUMHE KapOOH-KapOOHOBHMH 3B’ SI3KAMH. CIIOJYK: MIPOCTH, noABiHHKUHA, | 3D-npoeKTyBaHHs ).
JlifnabHiCHHIA KOMITIOHEHT TTOTPIHHMIA. 2. Moneni Moiexyn izoMepiB (y
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po3pizHae
OpraHiuHi CHONYKH 3a SKICHUM CKJIaJO0M:
HITPOT€HOBMICHI PEYOBHHU;

BYIVIEBOJHI, OKCHICHO- 1

Krnacudikarist opraHiqHHAX CITOTYK.

TOMY Yrcili 3D-TTPOEKTYBaHHS).

Haguanwvni npoexmu
1. I3omepu y nipuposi.

MIPOCTHIA, TTOIBIMHMIA, TTOTPIHHUN KapOOH-KapOOHOBI 3B’ SI3KH; 2. IcTopis CTBOPEHHS Ta
Xapaxkmepu3sye CyTh Teopii OyJ0BU OpraHiuyHHUX CIIOYK; PO3BHTKY Teopii Oy/oBH
Ppo368°a3ye 3ad0aui Ha BUBENCHHS MOICKYISApHOI (OPMYIIM PEUOBHHH 3a OpraHiYHUX CIONYK.
MacOBHMMH YaCTKaMH €JIEMEHTIB, OOTPYHTOBYIOUH 0OpaHwMii crioci® po3B’s3aHHS. 3. 3D-mopemi MOJIEKYIT
HinHicHN KOMIOHEHT OpTaHIYHUX CITOIYK.
yceioomnioe  HEOOXiOHICTP  3HAHHS  BIACTHBOCTEH  PEUYOBHHU IS
BCTaHOBJICHHS ii BIUTUBY Ha BJIACHE 340POB’A 1 JOBKIILIS,
GUCI06II0€ CYOIHCEHHA TIPO 3HAYECHHs Teopii OyZOBU OpraHIdHUX CHONYK JUIS
PO3BHUTKY OpraHiqHOI XiMmii;
Ppobump eucnoéku Tpo 0araTOMaHITHICT OPraHiYHUX CHOIYK Ha OCHOBI
Teopii XIMIYHOT OyIOBH.
Hackpizni smicmogi ninii
Exonoeiuna be3nexa i cmanuil po3eumox.
3aJeKHICTh BIACTUBOCTEH PEUOBHH BiJ CKIady 1 XiMiuHOI OyIOBH MOJIEKYI.
Ilionpuemnusicmo i ghinancosa epamomuicme.
3aNeKHICTh BIACTHBOCTEH PEUOBHH BiJl CKIIAY 1 XiMIUHOI OyIOBH MOJIEKYII.
Po3B’A3yBaHHs po3paxyHKOBUX 33124 Ha BUBEICHHSI MOJICKYISIPHOI (hOPMYJIHM PEYOBHHM 32 MACOBUMH YaCTKAMH EJIEMEHTIB.
Tema 2. Byraesoani (10)
Y4yeHb/yuyeHUTISA: Kiracudixkartist ByrieBomHiB. Po3spaxynxosi 3adaui
3HAHHEBMIT KOMIIOHEHT AJIKaHU. 3aranbHa ¢dopmyna | 2. BuBemeHHs MoONEKyIspHOI
Hazueae aJKaHiB, CTPYKTYypHa i3omepis, | popmynu PEUOBUHHU 3a
aJIKaHH, QJIKEHH 1 QJIKIHU 32 CUCTEMaTUYHOI0 HOMEHKJIATyPOIO; cUCcTeMaTHYHa HOMEHKJIATypa. 3arajibHOIO ¢bopmymoro
3arajibHi (HOPMYITH ajJKaHIB, aJKeHIB, aJKIHIB; XiMi4HI BIACTHBOCTI aJIKaHiB. TOMOJIOTI9HOTO pany Ta
(i3n4HI BIaCTHBOCTI OCH3EHY; AjdxeHu i ankinum. 3aranpHi Ta | TYCTHHOIO ~ ab0  BiAHOCHOIO
HOACHIOE CYTh CTPYKTYPHOI i30Mepii BYIJICBO/IHIB; MOJIEKYJISIpHI ~ (QOpMyJiH  alKeHIB 1 | TyCTHHO¥O.
Ppo3ni3zHae CTPYKTYpHI i30MepH TIEBHOT PEIOBUHH; aJIKiHIB, CTPYKTYypHA i3omepis, | 3. BuBemeHHS MOJNEKYISIpHOI
HABOOUMb NPUKNAOU crcTeMaTHYHa HOMEHKIIATypa. (dbopMynH PpEYOBHHU 3a MAacolo,
HAaCHYCHUX, HEHACHYCHUX W apOMaTHYHUX BYIJICBOAHIB; XiMiuHI BJIAacTUBOCTI €TeHy Ta | 00’eMOM abo KUIBKICTIO
CTPYKTYPHHX (OPMYJT i30MepiB allkaHiB, aKEHIB 1 aJKiHiB. eTHHY. PEYOBHHH peareHTiB abo
JisnbHiCHU KOMIIOHEHT Apenn. ben3eH: MonekyasapHa 1 [ mpomykriB peakiii.
PO3pi3nsac€ BYIIIEBOJHI PI3HUX TOMOJIOTIYHUX PAIIB; CTPYKTYypHa dopmynu, ObisuuHi | Jemoncmpauii
cKnaoae BJIACTHUBOCTI. 3. BigHomeHnus HaCHUUYCHHUX

Ha OCHOBI 3araibHOT (hopMyITH MOJEKYISIpHiI (POPMYIH ByTJIEBOIHIB TIEBHOTO
TOMOJIOTIYHOTO PSAY;
MOJICKYIIIpHY 1 CTPYKTYPHY (hopMyIiin OcH3eHY;

XiMi4HI BIACTUBOCTI OCH3EHY.

BYIJICBOAHIB 10 JIYTiB, KHCJIOT.

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

CTPYKTYpHI (OopMysH 130MepiB aJkaHiB, aNKEHIB 1 aJKiHIB 38 MOJEKYSIPHOIO
(bOpMYIIOIO CIIOTYKH;

PIBHSHHSI PEaKilii, siKi OMUACYIOTh XIMIUHI BIIACTHBOCTI aJIKaHIiB (TEPMIiTHHIA
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 OYyJIOBY 1 BIIaCTHBOCTI;
Xxapakmepu3sye

XiMiYHi BIaCTUBOCTI aJIKaHiB, €TEHY Ta €THHY, OEH3€eHY, ClIOCOOU OfiepKaHHS 1X;
YCMAaHOBII0E
3B’S3KM  MDK  CKJIaaoM, OylIOBOIO, BJIACTHBOCTSAMH, 30epiraHHsIM,

TPAHCIIOPTYBAaHHSAM 1 3aCTOCYBAaHHSM BYIJICBOAHIB Ta IXHIM BIUIMBOM Ha
JIOBKIJIJISA;

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

0ompumMyeEmovcs

MpaBWil OE3MEYHOTO IMOBOPKEHHS 3 BYIIICBOAHAMH 1 IXHIMU TOXiITHUMH Y
mo0yTi;

po36’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,
0OTpyHTOBYIOUH 00paHmii CrIOCiO pO3B’sA3aHHS.
IinHicHMH KOMIIOHEHT

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

yceioomaroe HEOOXiHICT 30epeeHHS MOBKULIA IIJI Yac OJISpXKaHHS i
3aCTOCYBaHHS BYIJIEBO/IHIB;

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 3aXHCTy POCIHH 1 iXHIH BILITUB
Ha 3J0pOB’s JIIoIeH Ta JIOBKLLIA 32 1X HENPaBUIHLHOTO 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
BYDIJICBOAHIB 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 JIONIEH 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 I'YCTHHOIO; 32 MACOI0, 00’ €MOM a00 KIJIbKICTIO PEYOBMHH PEArcHTIiB 400 MPOAYKTIB PeaKiil.

Tema 3. OxcureHoBMicHi opraniuygi cnmojayku (14)

Y4yeHb/yueHnns:
3HAHHEBHIT KOMIIOHEHT

Ha3usac

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

32 CHUCTEMarM4HOK HOMEHKJIATYPOIO
OZHOOCHOBHI KapOOHOBI KUCIIOTH, ECTEPH;

nOACHIOE

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 CIOJNYK Y TPUPOIl 1 XapuoBHX
MPOOYKTaX.
JistibHiCHU 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 CUpTH
Ha TIPHUKIAOi TIIepoiy, WOro XiMiduHi
BIIACTHBOCTI.

®denour: cknan i OygoBa MOJIEKYIH,
(hi3muHi 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 Ipupoxi Ta kiacudikamis. | aprearym(l) OKCHTY (3a
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pPIBHSHHS peakIiif, $Ki OMUCYIOTh XIMiUHI BJACTHBOCTI HACHYEHUX
OJTHOATOMHHX CIUPTiB (IIOBHE 1 YaCTKOBE OKMCHEHHS, IET1iparallisi, B3a€MOJIs 3
JMY)KHUMH METajlaMH, TiIPOTeH TrajoreHijamu), TIinepoiy (MOBHE OKMCHEHHS,
B3AEMOJIIS 3 TY)KHUMHU MeTallaMu), (peHoy (B3aeMOis 3 Ty>)KHUMH METalaMH,
JlyraMu, OpOMHOIO BOJIOI0), €TaHaji0 (YaCTKOBE OKHUCHEHHS 1 BiJIHOBJICHHS),
OHOOCHOBHUX KapOOHOBUX KHCJIOT (B3a€MOAIS 3 iHAWKAaTOpamH, MeTalaMmH,
JyTaMu, COJISIMHE, CIUPTaMH ), eCTepiB (Tiapoi3), )KUPIB (TiApyBaHHS Ta TyKHHHA
ripoii3), TIOKO3W (YaCTKOBE OKWUCHEHHS, BIJIHOBIICHHS BOIHEM, OpOIIHHS
CIHPTOBE 1 MOJOYHOKHCIIE), CaXxapo3u, KPOXMaI0 1 LENI0ON03u (MOJEKYISpHi
PIBHSHHSL TiApoNi3y), OHAEpKaHHS eTaHoNmy (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 TPyIIaMH,
OZHOATOMHHX CITUPTIB 1 heHOITy, KPOXMAITIO 1 LIETIONIO3H;

XiMi4HI BJaCTUBOCTI HACHYEHHUX OIHOOCHOBHHX KapOOHOBUX 1 HEOPTaHIYHUX
KHCJIOT; BIIACTUBOCTI HATypaJIbHUX 1 IITYYHUX BOJIOKOH;

Xxapaxkmepu3sye

XiMi4HI ~BaCTUBOCTI OJHOATOMHHMX HACHYCHUX CIHUPTIB, €TaHAIIo,
HacCHYEHUX OHOOCHOBHHMX KapOOHOBUX KHCJIOT, €CTEPIB, JKUPIB, BYIJICBOMIB;

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 BIULTABOM Ha JTOBKULISI OKCUTEHOBMICHHUX OPTaHIYHUX CIONYK;

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

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, OOIPYHTOBYIOUYM 0OpaHuii CII0CIO PO3B’sI3aHHS;

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

XiMi4HI BIACTUBOCTI HACHYCHHX
OIHOOCHOBHUX KapOOHOBUX KHCIIOT.
Peakuis ecrepudikartii.

OneprkaHHS €TaHOBOT KUCIIOTH.

Ecrepu, 3aranbHa Ta CTPYKTYpHI
bopmynn, cHCTeMaTHyHa
HOMEHKJIaTypa, BITACTHUBOCTI.
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 DJIIOKO3U
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 MOBKULISA Bi MPOMECIOBHX BITXOMIB, IO MICTITh
(enom;

GUCII08TIIO€ CYOIHCEHHA

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

po36’azye npoodnemy

BJIACHOTO pAalliOHATLHOTO XapuyBaHHS HAa OCHOBI 3HAaHb TPO JKUPU 1

BYIJICBO/IH;

ouinIo€

OiororiuHe 3HaYSHHsI KUPIB i BTJICBOIB JIJIS Xap4yBaHHS JIIONUHY;

parioHaJIbHE CIIBBIIHOIICHHS BXWBAaHHS POCIHMHHHX Ta TBAPHUHHHUX 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 po3eumox
Bionoriune 3Ha4eHHsI )KUPIB 1 ByITICBOJIB ISl XapuyBaHHs JIFOJMHU.
Hionpuemnusicmo i ghinancosa epamomuicme .
OpneprkaHHS €TaHOIY, €TaHAIIIO.
Peakrtis ecrepudikarii.
OO6uncieHHs 3a XIMIYHUMH PiBHSHHAMHU KUTBKOCTI PEYOBUHH, Macu abo 00’eMy 3a KUIBKICTIO PEYOBHHHU, Macolo ado 00’€MOM pPearcHTy, 0 MiCTUTH MIEBHY
YaCTKy JOMIIIOK.

Tema 4. HitporenosmicHi oprauiuni cmoayku (8)

YdeHb/yuyeHU IS Hacuueni ¥ apomaruuni aminu: | [Jemoncmpauii
3HAHHEBHIT KOMIIOHEHT ckiag 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 TMOHATH: XapakTepucTuuHa ((QyHKIIOHATIbHA) aMiHOTPYIIA, MENTHIHA
rpyrma, MOJimenTHI;

HABOOUmMb NPUKIAOU

aMiHiB, aMIHOKHCIIOT, O1JIKIB.

HissnbHiCHUIA 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 (B3a€EMOIS
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  0OE3MEUHOTO TOBO/DKCHHS 3  OpraHIYHUMU
PEYOBHHAMU.
HinHicHN KOMIOHEHT

yceioomaioe

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

HAWMpOCTIMMX 3a CKIAJOM CIOJYK.
Bynosa amiHorpymu.

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

AmiHOKHCJIOTH: CcKIag 1 OymoBa
MOJIEKYJ, 3arallbHi 1  CTPYKTYpHI
hopmyinu, XapaKTEePUCTUYHI
(pyHKUIi0-HATBHI) TPYIH, CHCTEMAaTHYHA
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 PEYOBHH, 1 PO OyJOBY pEUuOBHH, BUXOSUH 3 IXHIX BIACTHBOCTEH; Ha

OCHOBI CIIOCTCPCIKCHD.

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. CHHTETHYHI BHCOKOMOJIEKYJISIPHI pe4OBHHH i MoJIiMepHi MaTepiaJu Ha iX 0cHOBI (6)

Y4enn/yuennus:
3HAHHEBHMII 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.
JisibHiCHUA KOMIIOHEHT

po3pizuae

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

CHHTETHYHI BOJIOKHA;

onucye

BJIACTHUBOCTI MOJIIMEPHUX MaTepiaiiB;

nopisnioe

NPUPOJIHI, IITYYHI i CHHTETHYHI BOJIOKHA, [IJIaCTMACH;

MOJIIKOHJICH Al SIK  CIOCOOIB  JOOyBaHHS

YyCmamnoeJjioe

CuHTeTnuHi BHCOKOMOJICKYJISPH1
PEYOBHUHH. [Momimepu. Peaxmuii
rmoiMepu3amii 1 TOMKOHACHCAITil.
Ilnactmacu. Kayuyku, ryma.

Haiimomupenimi nomiMepu Ta cdepu
IXHBOT'O BUKOPHCTaHHS.

BronuB monmiMepHHX MarepiamiB 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.

Brutus nosjiMepHUX MaTepialiiB Ha 30POB’ s JIIOAUHU 1 TOBKIJUIA.

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

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. baratoMaHiTHICTH Ta 3B’SI3KHM MisK KJacaM¥ OpraHiyHux pe4yoBuH (6)

Y4yeHb/yueHuns: 3B’SI3KM MDK KJIacaMu OpraHIYHUX
3HaHHEBUIT KOMIIOHEHT pEYOBUH.
noscHioe 3araneHi 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 peakiid, sKi XapaKTepu3yloTh T'CHETHYHI 3B’SI3KW 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;

nonyAapu3ye

XIMIYHI 3HAHHS,

yceioomaioe

MPaBo Ha BIACHUW BUOIp 1 MPUAHATTA pillIeHHS;

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

GUCII06JII0€ CYOIHCCHHA

PO MOXKJIMBOCTI BUKOPHCTaHHS OPraHIYHUX CIOJYK 3alie)KHO Bim iXHIX
BIIACTUBOCTEH;

00tpynmosye

3HaUYEHHS OPTaHIYHUX PEUYOBHH y CTBOPEHHI HOBHX MaTepiaiB;

pooums 6UCHOBKU

PO BAXKJIMBICTH 3HAHb IIPO OPraHivyHi CIIOIYKH.

I'pomaosncwra sionosioanrsricms. 300pos’s i 6esnexa. Exonoeiuna besnexa i cmanuti pozeumox. Ilionpuemnusicms i ghinancosa epamomuicmo

BionoriuHo akTHBHI PeYOBUHHU.

Pous opraniysoi xiMii v po3B’si3yBaHHI CHPOBUHHOI, EHEPTETUYHOI, IPOIOBOJIEI0I IPOOIJIEM, CTBOPEHH]I HOBHX MaTepiaiB.

11 kaac

70 rox, 2 rox Ha THXKIECHD

OuikyBaHi pe3yILTATH HABYAJbHO-III3HABAJLHOI TiIJILHOCTI

| 3MicT HABYAJIBLHOr0 MaTepiajay

IIpakTH4YHA YacTHHA

Tema 1. Ilepioguunnii 3aKoH i nepioguyHa cucTeMa XiMiYHUX eJIeMEHTIB
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Y4yeHb/yuyeHUISA:
3HAHHEBMIT KOMIIOHEHT

Hazueae

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

nOACHIOE

BAJICHTHICTh 1 CTYIiHb OKHCHEHHsI €JIEMEHTIB 2 1 3 mepiolliB y OCHOBHOMY 1
30yKEHOMY CTaHaxX aTOMIB;

HaABOOUmMb npuKIaAdU

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

cKknaoae

CJIEKTPOHHI 1 rpadivHi eneKTpoHHI (QopMynn aTomiB s-, p-, d-eleMeHTIB
(Depym) 1-4 mepionis 3 ypaxyBaHHSIM MIPUHLUITY «MiHIMAIBbHOI €HEPTii»;

aTOMIB HEMETAJIYHUX €JIEMEHTIB 2 1 3 TepiofiB y OCHOBHOMY i 30yIKEHOMY
CTaHax;

ananizye

BiIMIHHOCTI €IEKTPOHHUX KOH(]Irypariit aroMis s-, p-, d-enemenTiB (Depym)
1-4 mepioxis;

nopienioe

MOXJIMBI CTYTeHI OKMCHEHHS HEMETAIlIYHHX €JIeMEHTIB 2 i 3 mepioiB, 1o
3HAXOIATHLCS B OMTHIN TPYTIi, HA OCHOBI €JIEKTPOHHOI OYIOBH iXHIX aTOMIB.
HinHicHNii KOMIOHEHT

00Tpynmosye

MEPiONNYHY 3MiHY BIACTHBOCTEH €IIEMEHTIB 1 iIXHIX NMPOCTHX PEYOBHH Ha
OCHOBI €JIEKTPOHHOT Oy/I0BH IXHIiX aTOMiB;

GUCTI06TIIOE CYOICEHHA

I0/I0 3aCTOCYBaHHS MEPIOAMYHOTO 3aKOHY JUIS MTepe0aueHHs BIacTUBOCTEN
1III€ HE BIIKPUTHUX E€JIEMEHTIB.

SIBue MePiOANIHOT 3MIHHA
BJIACTUBOCTEH CJIEMEHTIB 1 IXHIX CIIOIYK
Ha OCHOBI VSBIIEHb TPO EJICKTPOHHY
OyIOBY aToOMiB.

EnextponHi i rpadiuHi eneKTpoHHI
¢dbopmynu aromiB s-, p-, d-elEeMEHTIB.
[IpuHIIAT «MiHIMATBHOT CHEPTiiY.

30ymkennii cTtaH aroma. BaeHTHi
CTaHW eJIeMEHTIB. MOXIHBI CTyHeHi
OKUCHEHHS HEMETaJIIYHUX eJIEMEHTIB 2 1
3 mepiomis.

Jemoncmpauii

1. Pi3Hi BapianTH mnepiogudHOI
CUCTEeMH XIMIYHUX EJIEMCHTIB
(moBra 1  kopotka  opmu,
BipTyasbHi 3D).

2. ®opmu €JIEKTPOHHUX
opbOirameii (y TomMy  Hwmci
3D-mpoekTyBaHH).

3.Mogeni  aromiB  s-, p-,
d-enemenTiB  (y TOMy 4YHCIi

3D-npoeKTyBaHHs).

Haeuansni npoexmu

1. CtBOpeHHs 3D-moneneit
aTOMIB €JIEMEHTIB.

2. 3acTocyBaHHS PafiOHYKIIIIB Y
MEIULMHI.

3. BukopucranHs pajlioaKTUBHUAX
I30TOIMB K  IHAWUKATOpiB ¥y
TBapUHHUIITBI, 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. XimiuHuii 38’5130k 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;

Wonuuii, KOBaJeHTHHHA, METaTITHHH,
BOJIHEBUH XIMI4HI 3B’ SI3KH.
JIoHOpHO-aKLEeNTOPHUIA MeXaHi3M
YTBOPEHHS KOBAJIEHTHOTO 3B 53Ky (Ha
MIPUKJIAli KaTiOHy aMOHII0).

emoncmpauii

4. Monem pi3HUX THUIIB
KpUCTAIIYHUX IpaTok (y TOMY
gucii 3D-TpoeKTyBaHH).

5. YTBOpeHHsI aMOHIH XJIOpHIY 3
aMOHIaKy 1 T1APOreH XJIOPUIY.
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aMop(HUX 1 KPUCTATIYHAX PEUOBHH.
JissnbHiCHUI KOMIIOHEHT

ROACHIOE 8IOMIHHOCHI

B MEXaHi3MaxX YTBOPEHHsI KOBaJIEHTHUX 3B’S3KIB Y MOJEKYJII aMOHiaKy Ta
HWOHI aMOHIIO;

MK aMOpP(QHUMHU 1 KPUCTAIIYHUMHU PEYOBUHAMU;

npozHo3ye

(bi3u4HI BIACTHBOCTI PEYOBUH HAa OCHOBI iXHBOT Oy/lOBH Ta OyIOBY PEUOBUH
Ha OCHOBI IXHiX ()i3MYHUX BIACTHBOCTEH.
IinHicHMH KOMIIOHEHT

OUiHIOE

Ha OCHOBI OyJOBM MOJIEKYJ BOAM 1 CHHPTIB MOXIHUBICTb YTBOPCHHS
BOJHEBOTO 3B’S13Ky MiX MOJIEKyJIaMH BOJM, CIIUPTiB, BOIH 1 CHUPTIB;

GUCII08TII0€ CYOIHCEHHA

HIOI0 3QJIC)KHOCTI MK BHKOPHCTAaHHSM PEYOBHMH Ta iXHBOIO OyHOBOIO i
BJIaCTUBOCTSIMH.

Kpucraniuyamii i amopdHHi cTaHU
TBEPANX pEUYOBHH. 3aexHICTh
(hi3MYHUX BIACTHBOCTEH pPEYOBUH BiJ
iXHBO1 OyZIOBH.

6. 3pa3ku KPUCTAIIIHUX i
aMOp(HMX PEYOBHUH.

Haeuanwvni npoekmu

4. 3actocyBaHHS piakmx
KpPHUCTATIB.

5. BUKOpUCTaHHS  pEYOBHH i3
pi3HUMU BUIAMU XIMIYHHX

3B’SI3KIB y TEXHIIT.

6. 3HaYeHHS BOJIHEBOTO 3B’SI3KY
JUTSL opranizamii CTPYKTYp
OiormomimMepiB.

Hackpi3Hi 3micToBi JiHil

300pos’sa i besneka. Exonociuna 6esnexa i cmanuil pozsumox. Ilionpuemaugicms i pinancosa epamommuicme.

3anexHicTh (hi3UYHUX BJIACTUBOCTEN PEUYOBHH Bij IXHBOI OYIOBH.

Tema 3. Ximiuni peakuii

YdyeHb/yueHnns:
3HAHHEBMIA KOMIIOHEHT
NOACHIOE
BIUIMB Pi3HUX YMHHUKIB Ha 3MILICHHS XiMIYHOi piBHOBaru, Ha TiApoIi3
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 cepenoBuila BOTHHX PO3YMHIB COJICH;

HeoGopotrni 1 o00opotHi XiMiuHi
nporecH. XiMiuHa piBHoBara. [IpuHIumn
Jle Iarensbe.

lNagponiz coneit.

[ToHATTS PO TanbBaHIYHUHI €IEeMEHT
AK XIMIYHE JDKEpeso eJIeKTPUYHOTrO

CTpYMY.

Po3paxynkosi 3apaui

1. OGuncneHHss 3a XIMIYHHMH
PIBHSHHSMHU BiTHOCHOTO BHXOIY
POAYKTY PeaKLii.

JlaGopaTtopHi nocJigu

1. Buznauenns pH cepenoBuia
BOJHHMX PpO3UMHIB colieil 3a
JIOIIOMOTOI0 1HAMKATOPIB.

HaguaJibHi npoekTH

7. TanpbBaHIYHMI ~ €IEMEHT 3
KapToILTi, JINMOHY.

8. Buam 1 mnpuHmunum poboTH
MajJMX JDKEpENl  EJICKTPUYHOIO
CTpYMY, YTHIIi3allis iX.
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dobupac

YMOBHM 3MILICHHSI XiMIYHOI DiBHOBarm OOOPOTHUX MpPOILECIB Ha OCHOBI
npunuuny Jle Hlarense;

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

eKcnepumenmanpno BU3Hauae pH cepenoBuilla BOAHUX PO3UYHMHIB COJIEH 3a
JOTIOMOTOI0 1HIUKATOPIB;

ofuucnoe 3a XiMIYHIMHU PIBHSHHSAMH BITHOCHUN BHXIiJ MPOIYKTY PEaKIIii,
00rpyHTOBYIOUYH 00paHMii CIIOCIO PO3B’A3aHHS.
HinHicHNii KOMIIOHEHT

sucnoentoe cyodxcenna npo 3HadeHHs npuHnuiy Jle Illarense B xepyBaHHi
XIMIYHUMH TIPOIISCAMH;

00Tpynmosye

3HauYeHHS 00OPOTHMX MPOLECIB y JOBKIJLII, IPOMHUCIOBUX BUPOOHHUIITBAX;

BILTUB TiApOITi3y cojieii Ha pH rpyHTIB;

OUiHIOE HETATHBHMI BIUIMB Ha EKOJIOTIIO BiANpalbOBaHMX TajJbBaHIYHUX
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 pedoBuHM i iXHi BJ1aCTHBOCTI

Y4yeHb/yuyeHUIISA:
3HAHHEBHMII KOMIIOHEHT

Ha3ueae

HalMOMMpeHimi y MPUPOi MeTaJiYHI i HeMeTaJliuHi eJIeMEHTH;

NpPEACTAaBHUKIB  KJIACiB HEOPraHIYHMX CHONYK 338 CHUCTEMaTHYHOIO
HOMEHKJIATypOIO;

NOACHIOE

CYTh SIBHIIIA AJIOTPOIIi;

BIZIMIHHOCTI BIacTUBOCTEH anorponHux mMoaudikauiii Oxcureny, Cynbdypy,
Kap6ony, ®ochopy ixHIM KiNEKICHIM CKIIa10M 200 OyI0BOO;

CYTh sIBHINA ajcopOllii; aHTPOIOTeHHI 1 NPHUPOJAHI NPUYHHU TIOSIBH B
arMocdepi OKCHIiB HeMETaliUHUX eJIEMEHTIB;

Haeooums npuUKIAOU

anorpomranx Momudikamiii Oxcureny, Cymsdypy, Kapbony, dDocdopy;
CIOJIYK HEMeTaJiuHUX elleMeHTiB 3 [igporeHoM (TigporeH XJIOpHI, TiApOreH
cynbdin, aMoHiaK);

B3a€MO3B’SI3KiB MIXK PEIOBHHAMM.

JisiIbHiCHUA KOMIIOHEHT

Hemeranu. 3aranbHa
XapakTepucThka HemertaniB. DizuuHi
BIIACTHBOCTI.

Adnotpormis. AnoTporHi
Momudikallii PEYOBUH HEMETATIYHUX
€JIEMEHTIB.

SBumme amgcopOimii.

OkucHI Ta BIJHOBHI BJIACTHBOCTIL
HEMETaliB. 3aCTOCYBaHHS HEMETAIB.

Crionyku HEMEeTaTiYHUX eJEeMEHTIB
3 Tigporenom. OcoOJUMBOCTI BOIHHUX
PO3UYHMHIB IIUX CHONYK, IX 3aCTOCYBaHHSI.

OKcuaM HEMETAIIYHUX €JIEMEHTIB,
iX ymicT B atMmocdepi.

Kucaoru. KucnorHi JIOII.
OcoOmuBocTi  B3aeMomil MeETaliB 3
HITPaTHOIO i KOHIICHTPOBAHOO

CyNb(aTHOI KUCIOTaMH.

Po3paxyHnkoBi 3aaaui

2. O6uncieHHs KUTBKOCTI
pedoBmHHM, Macu abo 00’emy
MIPOAYKTY 3a PIBHAHHAM XIMIYHOI
peaxiiii, SKIO OJMH i3 pEearcHTIB
B3STO B HAJUIMIIKY.

JdemoncTpauii
7.3pa3ku  MeTamiB 1
CIUIaBIB.

8. 3pa3ku HEMeTalliB.

9. Moneni KpUCTaTidHUX TIPATOK
AJOTPOIHUX Mo U diKaIii
Kapbony 1 Cynsdypy (y TOomy
guc 3D-TpoeKTyBaHH).

10. BusiBieHHs y po34mHi
kaTioHiB Pepymy(2+)
(BipryampHO), Depymy(3+)
(BipTyaspHo), bapiro, aMoHi0.

IXHIX
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cKknaoae

PIBHSIHHS, IO MiATBEPIKYIOTh BiJIHOBHI BIACTUBOCTI METalliB, 30KpeMa
AIIOMIHIFO 1 3ami3a (peakiiid 3 HeMeTalaMH, BOJOK, KHCIOTaMHU 1 COJSIMH B
pO34MHAaX);

OKHCHI BJIACTUBOCTI HEMeTaliB (KUCEHb, CipKa, ByIJIellb, XJIOP) B PEAKIifiX 3
BOJHEM 1 MeTaamu;

BIJTHOBHI BJIACTHBOCTI
METallYHUX €JICMEHTIB;

peaxiiif, SKi XapaKTepHU3ylTh OCOOJIMBOCTI BOAHUX PO3YMHIB TiIporeH
xyiopuny (3 OCHOBamHM), TiaporeH cymbdimy (3 mnyramu), amoHiaky (3
KHUCJIOTaMH);

peaxiii, sKi XapaKTepU3yrTh XiMiuHI BJIACTUBOCTI Ta OJICP>KaHHS OCHOBHUX,
KHUCJIOTHUX Ta aM(pOTEPHUX OKCHIIB;

KHCIIOT, OCHOB, aM(OTepHUX TiApokcumiB (AmoMiHiro i L{uHKY), cepemHix i
KHCIHX COJICH;

peakuiii HITpaTHOI 1 KOHLEHTPOBAHOI CyJAb(AaTHOI KUCIOT 3 MarHiem,
LIMHKOM, MI1JIJIIO;

xXapakmepu3sye

MeTanu 1 HeMeTaiu, ixHi (i3M4yHi BIACTHUBOCTI Ta 3aCTOCYBaHHs (y TOMY
YUCI CIIJIaBiB METAIIIB);

3aCTOCYBaHHS T1IPOTEH XJIOPUIY, TIAPOTEH Cynbdiay, aMOHIaKY;

(hi3uuHi Ta XIMIYHI BJIaCTUBOCTI (B3a€MOJisi 3 MarHi€M, IIMHKOM, MIJIIO)
HITPaTHOI 1 KOHLEHTPOBAHOI CyNb()aTHOI KHCIIOT;

3actocyBaHHS rigpokcuniB Harpiro i Kansiiro;

MIOITUPEHHS COJNEN y MPHUPOII;

cKnadae TUIAH  JIOCHIIDKEHHS Ta eKCHEPUMEHMAIbHO 6CHAHOGTIOE
TeHEeTUYHI 3B’ A3KH MK HEOPTaHIYHUMH 1 OPTaHIYHUMHU PEYOBUHAMU;

nopisnioe

(hbi3uuHi Ta XIMiYHI BJIACTMBOCTI METaNiB (QJIIOMIHIN 1 3aJ1i30) i HEMETAaJIIB,
OKCH/IIB METAJIYHUX 1 HEMETAIIYHUX €JIEMEHTIB;

0COONMMBOCTI BOMHWUX PO3YHHIB TIOPOTCH XJIOPHUIY, TiAPOTeH CyiIbdimy,
aMOHiaKy;

ocHoB (TigpokcuaiB Harpiro i Kanpiiro);

ananizye i miaymayumsp pe3ylbTaTd JI0CHTiKEeHb;

npozno3ye pH cepenoBuIa KUCIOTHUX 1 Ty>KHUX IPYHTIB;

YCMaHO6I0€ TEHETHYH] 3B’A3KH MiXK OCHOBHHMH KJacaMd HEOpPTraHi4HUX
CIOJYK;

BOIHIO ¥ ByINEII0 B pEakIisfiX 3 OKCHIAMH

3arajpHa XapaKTEpPHUCTHKA METalliB.
®di3uyHI BIACTUBOCTI METAJIIB Ha OCHOBI
iXHBOT OyJIOBH.

AmromiHIE 1 3ami3o:
XIMI4HI BJIaCTUBOCTI.

3acTocyBaHHS METaNiB Ta
CIUTaBiB.

OCHOBH. Bnactusocri,
3acTOCYBaHHs TigpokcuiiB Harpito i
Kansiiro.

Comi, iX TMOIMPEHHS B MPHUPOII.
Cepenni Ta xuchi comi. [loHATTS TIpO
JKOPCTKICT BOAM Ta cmocodu il
YCYHEHHSI.

CyyacHi cuitikaTHi MaTepiaim.

MinepaneHi nobpusa. [lonsTrs mpo
KHCIIOTHI Ta JIyXHi IPYHTH.

SxicHi peakiii Ha JIesKi HOHHU.

Bionoriune 3Ha4YeHHS METaJIIYHUX 1
HEMETaIIYHUX EIIEMEHTIB.

l'enernyni 3B A3KM MiXK OCHOBHUMH
KJIacaMi HEOPTaHIYHUX CIIONYK.

bizuuni 1

TXHIX

JlaGopaTtopHi nocsiau
2. JochimkenHs ancopOiidHol
3ATHOCTI AKTMBOBAHOTO BYTLIJISI

Ta  aHAJOTIYHUX  JIKApPCHKUX
mpenaparis.

3-6. BusiBnenHs y ~ po3uuHi
KaTiOHIB DQepymy(2+),

®depymy(3+), bapiro, amoHir0.
7, 8. BusBneHHs y poO3YMHAX
cuiKar- 1 oprodocdaT-ioHiB.

IIpakTu4Hi podoTH

1. locaimKeHHs SKICHOTO CKIIATy
COJIEN.

2. I'eneTnuni 3B’SI3KH
HEOPraHIYHUMU PEYOBHHAMH.

MK

Hapuanbui npoexkTn

7. Ty4Hi anma3u y TeXHiIl.

8. PamionanpbHe  BHKOPHCTAHHS
no0puB Ta mpobiemMa OXOPOHH
JIOBK1JLJIS.

9. 3amobiranHs HEraTUBHOMY
BITMBOBI HITpaTiB Ha OpraHizMm
JIIOTUHH.

10. Heopraniuni  pe4oBuHH Y

hapmartii (abo JIOMaITHIH
amTeyIl) i XapuoBid
MIPOMHUCIIOBOCTI.

11. KucaorHi momti.

12. HocmimxenHss pH 1pyHTIB
cBoei micnerocti. CkiagaHHs
KapTH POAIOYOCTI.

13. BmactuBocTi 1 3acTOCYBaHHS

KapOOHATiB, HITpariB i
oprodocdaris Jy>KHUX i
JTy’)KHO3EMEJbHUX  METaTIYHHX

€JIEMEHTIB, COJIEH aMOHIIO.
14. YcyHeHHS THUM4YacoBOi i
HOCTINHOT YKOPCTKOCT] BOJIH.
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npoeodums SAKiCHI peakiii W BuU3Hauae B po3umHax HoHu: Pepymy(2+),
Oepymy(3+), ocamxkyrouun ix Jayramu, bapioo, amoHilo, cuimikar- i
optodocdar-ionu;

oocnioicye

SIKICHHI CKJIaJl COJIEH;

acopOLiiiHy 34aTHICTh aKTUBOBAHOT'O BYTLJUIS Ta aHAJOTTYHHX JIKapCHKHUX
TIpenaparis;

ananizye BUIN KOPCTKOCTI BOIH 1 MPONOHY€e OE3MEUHI COCOOU yCyHEHHSI
KOPCTKOCTI BOIH y MOOYTI;

dompumyembca paBui OE3MEKH Iij] YaC BUKOHAHHSA XIMIYHUX JOCIIIIB;

00uuCIOE KITBKICTh PEYOBHHH, Macy ab0 00’€M MPOAYKTY 3a PIBHIHHSIM
XIMIYHOT peaKIlii, SKIIO OJMH 13 PEareHTIB B3ATO B HAJJIUIIKY, OOTPYHTOBYOUYH
o0paHwmii ciocid po3B’sI3aHHA.

HinHicHM KOMIIOHEHT

POoOumb 6UCHOBKU HA OCHOBI CITIOCTEPEKEHB;

00Tpynmosye

3HAYECHHS AJOTPOITHHUX TIEPETBOPEHB;

MIPUYUHY iICHYBaHHSA KHCJIOTHHX 1 JIy>)KHUX IPYHTIB;

ouinIo€

Oionoriune 3HaueHHs Mertaniunux (Kamemito, Kamito, Harpito, MarHiro,
Oepymy) 1 Hemeramiuamx (Oxcureny, Hitporeny, Kap6ony, ®ocdopy,
raJIOTeHIB) €JICMCHTIB;

HalBaXXITUBIIINX NPEICTABHUKIB OCHOBHHX KJIACIB HEOPTAHIYHUX CIIONYK;

00600umyp

NPaKkTHYHY 3HAYYIIICTh SBHUINA aJICcOpOIlil, METaliB 1 HEMETAJB Ta CIIONYK
METAIIYHUX 1 HEMETAIIYHUX €JIEMCHTIB;

YIUIUB KOPCTKOI BOY HA MOOYTOBI MPHIIAAX 1 KOMYHIKAIIii;

BUCILO6TIIOE CYOHCEHHA

1010 010JI0TIUHOT PO 030HY 1 HOT0 3aCTOCYBaHHS, EKOJIOTIUHUX HACIIIKIB
BUKUAIB B arMocdepy okcuais Kapoony, Hirporeny, Cynsdypy;

KHCIIOTHUX JOIIiB, MapHUKOBOTO €(eKTy, HepamioHATLHOTO 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 momi.

BnactuBocrti i 3acTocyBanHs TinpokcuaiB Harpiro 1 Kamsiito.

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

SBurie agcopOiii.

3acTtocyBaHHS BOJHUX PO3YUHIB TiPOTEH XJIOPHIY, T1APOTeH Cynb(dimy, 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

HA8OOUMdb NPUKAAOU 32CTOCYBAHHS XIMIYHUX CIIOJIYK Y PI3HUX Taly3sX Ta y
MOBCSIKJICHHOMY JKHTTI.
HinHicHNii KOMIOHEHT

oyinloc 3HA4YCHHs XiMii y CTBOPEHHI HOBHX MarepiasiB, PO3BUTKY HOBHUX
HaIpsMiB TEXHOJIOT1i, pO3B’s3aHHI MPOIOBOIEIOI, CHPOBUHHOI, EHEPTETUIHOI,
eKoJIOTiHOT IpolIteM;

yceioomaioe

3Ha4eHHA HOBOI ¢inmocodii y ximil i BIacHOT TPOMaASHCHKOI TMO3HUIIIT I
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 SIK CKJIAJHUKA 3aralbHOi KYJIBTYPH JTIOIUHH;
PO BIUIMB JisUIBHOCTI JIFOMUHM Ha JOBKIJUIS Ta OXOPOHY HOTO Bij 3a0pyIHEHB;

6UPOONAE 61ACHI CMABIeHHA 10 TPUPOIN K HAWBUIIOT HIHHOCTI.

Ponp ximii y CTBOpeHHI HOBHUX
MarepiajiiB, PO3BUTKY HOBHX HampsMiB
TEXHOJIOTiH, PO3B’s3aHHI IPOIOBOJIBYOI,
CHUPOBUHHOI, eHEPTETUIHO1, €KOJIOTYHOT
po6iuem.

«3eneHa» Ximis: cydacHi 3aBIaHHS
repen XiMIYHOIO HAyKOI0 Ta XIMITHOIO
TEXHOJIOTIENO.

HapuanbHi mpoexkTH

15. BupimenHss npobieMu
yTHITi3aIii pizHUX BUJIIB
CIIEKTPUYHUX JIAMIT.

16. IligroroBka ece 1HO3EMHOIO
MoBolo «Ponp Ximil y Moemy
JKUTTIY.
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Hackpi3Hi 3micToBi Jinii
I'pomaosucera sionosioarshicms. 300pos’s i 6esnexa. Exonociuna besnexa i cmanuti pozeumox. Ilionpuemausicms i (hinancosa epamomuicme.

Ponp ximii y CTBOpEeHHI HOBHX MarepialliB, PO3BUTKY HOBUX HAIPsIMIB TEXHOJOTIH, p0o3B’s3aHHI MPOAOBOIBIOI, CHPOBUHHOI, EHEPTeTHYHOI, EKOJIOTIYHOT
poOIeM.

«3eneHay ximisl.




